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KMM.ANA'l'tiKY     NoTh: 

TlilM  lliilrx  followK,  K<-niriilly.  tlio 
nictlxulH  nilopI'Ml.  aiKl  iiiori-  fully  <>x- 
pliiliMMl,  with  th<>  lii.li-x  for  VoltiiiiK  71. 
An  jiMlorlNk  (•)  liulli'iitfM  an  illut<(ruli<il 
HttU-l<<  iiml  (II),  ttis),  note.  i\ot<>H,  An 
KUi-h  art-  (U'slKuat.-il  the  artlrlo.i  umliT 
■•.\IM>llancoM  ami  .\lal<rlalH"  aiiil  niiiiiy  of 
tlu>  hrlcfiT  oiii'.M  iiiidiT  "NcwN  of  tho 
KnulnoorlnK:  Wurlil,"  although  In  lar^o 
tvpf.  hottt-r.s  aro  not  (ll.ttlm-ll velv  hp<t1- 
flVil.  nor  ar<>  odItorlalM  umiully.  An 
t-illtorial  rofiTiliiK:  to  an  artUMo  may  ho 
Imlcxctl   liv   appondInK;   the   pa^o   minilior. 


KollowliiK-    Is    a    lis*    of  the    pajtes    In- 
cluded   In     the    .several    numbers    of    this 

volume,  hy  date:  * 

Jan         7 puKes  1-4S 

14 ••  1'.>-''fi 

21 "  97-114 

28 "  14r.-l;»2 

Feb.        4 "  l!t3-i;40 

11 ■•  241-2S,S 

18 "  2S!l-:i«S 

25 "  369-4  Ifi 

Mar.       4 "  417-464 

11 "  46.''.-r.l2 

18 "  513-r.60 

2S "  ri61-60S 

Apr.        1 "  609-6.-.6 

S "  657-704 

15 ••  705-7r,2 

22 "  753-SOO 

29 "  801-S48 

May       6 '  849-912 

13 '■  913-960 

20 "  961-1008 

27 "  1009-10.->6 

June      3 "  io.=;7-noi 

10 "  1105-1152 

17 "  1153-1200 

24 "  1201-1248 
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Aberthaw  Const.  Co.'s  method  for 
holding  good   men.     Tuttle 694 

ACCIDENTS 

See    also    "Fire,"    "Flood,"    "Earth- 
slides,"      "Earthquake,"       "Safety," 
"First-aid,"   ".'^itrnal." 
— Acetylene    explosion    reported,   Ha- 
nerstown      seems      to      have      been 

blau-gas   and    oxygen (n)45 

— Boiler    explosion    on    "San    Diego." 

(ns)lS9,  2S6 
— Brick  wall  collapsed,  Louisville   (n)414 
— Bridge     accident,     B.     &     O.     R.R., 
Woodlyn.      Penn. — Why      did      axle 
break?  499,  Jliller  S37,  Younger.  .  •1237 

— Bride-arch  falsework  collapse,  De- 
troit-Superior.  Cleveland •1244 

— Bridge.  Asphalt  slides  off  bascule. 
Islais   Creek,   S.    F •lOSl 

— Bridge-sidewalk  failure  due  to 
paving  expansion,  Dallas  '92,  129, 
•1052,  (n)141,  Jennison  -  Wright 
Co 275 

— Bridge.  Sidewalk,  fall,  Kan.  Cy.  ..(n)45 

- — Bridge,  Suspension,  cable  breaks, 
Olean    (n)797 

— Bridge,  Traction  engine  through, 
Knighfs  Landing,   Calif (n)1096 

—  Bridges  damaged- — By  ice,  Tony, 
Wis.:  bv  motor  truck,  Youngstown, 
O. :  bv  fire,  Kan.  Cy.  &  So.  Ry.. 
Gentry,    Ark Cn)S45 

— Building.  Fire-gutted,  wall  collapse, 
Birmingham,   Ala (ns)S46,    957 

— Building — Orpheum  Theater  fail- 
ure     •1031 

— Building — Willys-Overland  Co.,  To- 
ledo, steel  frame  blown  down-  dur- 
ing   erection 794 

- — Cedar  Lake  reservoir  intake  pipes 
break;   cutoff  wall 737,   74S 

— Coal  -  mine  collapse,  Under  -  sea. 
.Japan    fn)797 

— Coal  -  mine  explosion,  Wilkes- 
Barre     (n')414 

— rompensation  laws,  Workmen's   fn)100S 

— Concrete  building  accident,  Youngs- 
town  225,   •54S,   Erratum (n)455 

— Concrete  -  viaduct  forms  blown 
down.    Cleveland fn)797 

— r-rane    failure,    Panama    *913.    *91S, 

947.    •1045 
Dam,   Failure   of   small   earth.   Tif- 
fin.   O.      Ruhling •1121 

— Dam,  Lyman.  Ariz.,  failure 794 

--Dredge   wrecked.  L.   I.   Sound  ...  (n)237 


ACCIDKNT.S— C.ntlnu.d 

—  Klevalor-uecldenl    HtallHlliM.  .  .    <n)I07« 

—  Elevator   wrecked   by   tornado  ..  (n  )10'.M. 

—  ExploHlon,    HulldlnK,    Toledo,    U..(ii)4H 

—  ICxploHlon,   nll-tafik    wukoii,  collid- 
ing   with    iMir,    ClilcMgo (n)K4.i 

—  Klre-extlnKuUher       exploHlon       ro- 
porteil    (nl91 

— KIrHl-aiil    InstruotlonH 273.    •JX4 

—  KliiKpole    liurHtH.     Stowiirl .^^8 

— KloorH  collapHe,  Leather  MlorehouMe, 

HoHton     ( n )  558 

— <5a«   exploHlon,   eiirbollc-acld   iilaiit,   _ 

.Semet-Solvny    Co (n)(01 

— i;anollne      tanks      explode.      Crew- 

Lovick     ••  O'lSilS 

— (;rHln    elevators.   Settlement    of.... '872 
— Hydro-elee.  i>l:int,  northern  N.  Y.(n)B39 
— Kensico   dam,    I'reniatnri'   blast  ..(  n)909 
— N.    Y.    street-railway    accidents    re- 
duced by  near-side  slops (n)1197 

— Rail    breakage,    HIgelow,    Mlnn..(n)141 
— Railways.       (See     also     other     sub- 
entries,  such   as   "Bridge.") 
Boston    railways'    goorl    record ..  (n)484 
British    railway    accidents.     Wilson    436 

Caledonia    Ky.    wreck (n)10a3 

Detroit.    Toledo    &     Ironton    collis- 

Ion    (n)797 

Fair  Oaks.  O..  Freight  train  strikes 

street     car (n)286 

Lake   Shore    Elec.    Ry.    trestle   acci- 
dent, near  Sandusky,  O (n)1005 

Long  Island   snowplow   accident .(  n)701 

M.,   K.   &  T.   earth-flll   slide (n)237 

N.  Y.  el.  collision.   9th   Ave (n)286 

N.   Y,   subwav   cable   burnouts,   etc., 

93,    <ns)lS9,   236,   558,   701 
— Septic-tank  explosion,  Florence,  N. 

C.      Maffltt 410 

— Sewage-treatment      works      valve- 
chamber      gas      explosion.      Ocean 

Orove,    N.    J (n)846 

— Sewer      explosion,      Grand       View, 

N.    J (n)414 

— Sewer  -  explosion     studies,     Pitts- 
burgh      rn)365 

— Ship  "San   Diego"   boiler  explosion, 

(ns)lS9,   286 
— Submarine,      Sunken — Diving      785, 

796,    (n)1006 
— Surge-tank   overflow-pipe  collapse, 

•687,   996 
— Transformer   explosion,  London  ..  (n)45 
— Tunnel,     Twin     I'eaks,     San     Fran- 
cisco,   timbering    collapse (n)797 

— Water-main    break,    Cincinnati....    407 
— Water-main     break,     48-in.,     N.     Y. 

•1148,     McWane 11S9 

— Water   main   bursts,   Columbus.  ..  (n)94 
— Water     main     bursts.     Old,     in     8th 

Ave.,  N.  Y ^487,   (ns)237,  286 

— Water  main  bursts,  So.-  Bethlehem, 

(n)2S6 

.\cetylene   flares.  Lighting  by (n)6SS 

Acid    towers.    Paper-mill (n)*S0 

Adams.   C.   B.     Benchmarks   on    piles, 

•443,  597 

Adams,  D.   E.     Sewage   gage 'IISS 

Adams,  T.    Dominion  town  planning.    573 
Advertisement — Big  money  in  draft- 
ing   profession 129 

Aerator,    Temporary,    Kensico    reser- 
voir.     Smith '768 

Aerator.  Water,  Norristown.  Corson. •853 

Age  defects  in   buildings 545 

Agricultural  Dept.     See  "U.  S.  Dept." 
Air,   Compressed,   Concrete   lining  St 

Louis  water  funnel  with.     Davis.  .  .^164 
Air,    Compressed,     New    Jersey    flow 

meters    for (n)*512 

Air.      CompressedT     track  -  surfacing 

machine.    Patterson's •1227 

Air    compressors    for    grouting,    City 

tunnel    *89* 

Air   compressors.    Portable    gasoline- 
engine  driven — Ingersoll-Rand  and 

Schramm    outfits ^126,    (n)S48 

Air     compressor.      Small,      Ingersoll- 
Rand    '">*1248 

Air,  Electric,  brake  adopted,  P.  R.R.   627 
Air  power.  Tamping  track  with.    Er- 
ratum     (n)41 

Air-receiver  trouble  in  riveting  out- 
fit     (n)^175 

Air-storage   tank  hazard   in   garages, 

(n)1006 
Akron,     O. — Sewage  -  treatment     and 
garbage   -   reduction      works      147, 
Gravel    -   washing     plant      *1225, 

Groundwater   pumping (n)80 

Alameda.    Calif.,    lighting   plant 339 

ALASKA 

— Coast  surveys.  Wire-drag 356 

— Kuskokwin    Riv.    opened (n)187 

— Railroad    surveys.     Reaburn     'lOl, 


|-:i;-. 

Ai.,A.SKA    -Contliiu>"l 

Ed.    rj'.i.    Mail   of   routcn (n)^749 

—  Railway     CommlMMlori (n)237 

AlaHka-iiasllneaii   mill   erection   •127, 

Saliiiiin    Crei'k     dam '4.2 

Albany.  .N  Y.  'iarbage  Incinerator 
recoMimended  5«5,  Hoc.  Civil  Engi- 
neers      .(njlHH 

Albany,  Oro. — Cent  of  asphaltic  con- 
crete      pavement       with       portable 

mixer    •  •  .'lOJ? 

Alcohol-denaturing      procOHH      prizes, 

f  n )  1 1 4  9 
Allegheny    Co,    Penn.,    highway    tun- 
nel      O01244 

Allen,   A.    Architects'   license   law,   III.    644 

Allentown,    Penn..    sewerage (n)23C 

Alliance,  ()..  water  niters.  Fleming.  •812 
Allison.  L.  R.  W.  Illuminating  arches. •638 
Allovs.    N.    Y.    gato-valve •lOU 


Airich,'   H.   W.     Concrete   standplpes..    949 

Alumlnuin-bronze  castings.  Tita- 
nium      rn)608 

Aluminum.   Insulating   skin   on...(n)1127 

Aluminum    process.    Hall 177 

Ambrose's  apparatus  for  measuring 
stresses  In   railway   roadbeds '743 

American  Asso.  for  Advancement  of 
Science 217,   250,    •578 

American    Chemical    Soc •647 

American  Concrete  Inst,  meeting  360, 
Column     tests •524 

American    Cyanamid    Co.    works    •le, 

546,  557 

American    Good    Roads    Congress    77. 

•174,  375 

American    Inst.    Architects 82 

American  Inst.  Electrical  Engineers 
— Pres.  Lincoln.  By  C.  F.  Scott 
•387,    390,    Midwinter    convention..    409 

American  Inst.  Mining  Engineers — 
Pres  Saunders,  By  F.  W.  Iredell 
•387,    389.    Papers    on    drilling    ^928,    943 

American  Public  Health  Asso.  64,  110.  575 

American  Ry.  Engineering  Asso.  690, 
•743,   •1216,   (n)n36.  Convention...    598 

American  Soc.  Agricultural  Engi- 
neers     (n)47 

American  Soc.  Civil  Engineers — 
Members'  compensation  ^34,  Elec- 
tion contests.  Carpenter,  Molitor 
37,  85,  Annual  meeting  report  185, 
Standard  tests  of  bituminous  road 
materials  187.  Soil-test  screens  267. 
Sketch  of  Pres.  Marx.  By  C.  B. 
Wing  •3S6,  Engineers  and  N.  Y. 
Constitution  594,  602,  834,  842, 
1186,  (ns)557,  1148,  Reserve  corps 
of  engineers  for  national  defense 
proposed  1086,  (n)1030,  Resolution 
on  Alaska  Ry.  Comm.  (n)237.  Foun- 
dation-soil  data   collection (n)353 

American  Soc.  Mechanical  Engineers 
■ — Advertising  method — Emerson's 
circular  33,  Pres.  Brashear.  By  W. 
L  Scaife  •387,  389,  Boiler  code 
fns)365,    702.    Hess   prize    funds ..  fn)799 

American  Soc.  Municipal  Impvts. 
•256,  441,  Bituminous-cement  spe- 
cifications     641,   742 

American  Soc.  Testing  Materials.  .  (n)959 
American  Water-Wks.  Asso.— Can  it 
find  itself?  994.  Convention  999, 
1000.  N.  Y.  sec.  459.  (n)463.  111.  sec. 
454.  455,  626,  Paper  on  N.  Y.  sup- 
ply  maps (n)1136 

American    Wood    Preservers'    Asso...    182 
Ammeter,    Morris    direct-reading    ca- 
ble-testing.      Metropolitan       Engi- 
neering  Co.'s (n)*240 

Angle-strut  capacity  diagram,  John- 
ston's    '223 

Angles,   Table   of.     ■V\Mlliams 639 

Anniversary,   Ohio   flood 641 

Ant-proof    frame    buildings,    Darien. 

(n)1040 
Appraisal.     See  "Valuation,"  "Rates," 
"Interstate  Commerce  Comm." 

AQUEDUCTS 

See    also     "Pipe,"     "Water-supply," 
"Water-works,"   "Water  mains." 

— Apulia    aqueduct    in    use (n)795 

— Catskill   aqueduct.  N,  Y. : 

Ashokan    reservoir    road    price....    833 
City    tunnel.      Spear   ^56,    *9S,    ^148, 

•194.   *894 
Kensico   dam   construction   in    1914. 

Smith     (with    insert) *966 

Kensico    dam    premature   blast ..  (n) 909 
Kensico       dam       "thermophones." 

Kennedy     S36 

Kensico  reservoir.  Temporary  aijr- 

ator.     Smith '15? 

Ramapo    suit    decision (n)60.-> 

Reservoir  stripping.  Hazen,  Whip- 
ple      *^°° 
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AQUEDUCTS — Continued 

— Chicago.    Wilson    Ave.    tunnel    •764, 

(ns)»463,    1052 

— Conduit-section    table.     Ellis •11S2 

— Winnipeg,  Greater,  aqueduct  prog- 
ress      '230,     779 

— Los  Angeles,  Municipal  irrigation. 
Heinly  •344,  (n)651.  Attack  on 
aqueduct  foiled  641,  Farming  and 
forestry.     Heinly 745 

— N.  Y.  barge  canal.  Oak  Orchard 
Creek    crossing *430 

Arch.     See  also  "Bridges,"  etc. 

Arch,  Concrete.  Jacking  up  over  set- 
tling   pier.     Darwin 'SSS 

Arch,  Concrete,  reinforcement  — 
Thatcher   patent   sustained (n)461 

Arch  erection.  Hell  Gate  '699,  (ns)700, 

735,   784.   895 

Arch  falsework  collapse,  Detroit- 
Superior  bridge •1244 

Arch.    Flat    long    concrete    Swiss.  .  (n)436 

.\rches.  Street-illuminating,  Port- 
land,   Ore.     Allison •638 

Architects'  license  laws  82,  Effect 
upon  engineers.  III.  Engineer  382, 
Western  Engineer  500,  Allen.  Pond 
644,  Ed.  689.  (ns)  140,  286,  605,  652, 
N.     T.     bill (n)189 

Architecture.  See  "Buildings,"  "Con- 
crete." etc. 

Areas  of  irregular  tracts.  Computing 
machines    used    for.      Norton •396 

"Arizona"    battleship   launched  ...  (n)  1246 

Arrowrock  dam  progress.  Paul  ^370. 
Messhouse.  Clawson  •1201,  (ns)433, 

510,    ^1002 

Ash  and  refuse  dumping  board,  N.  Y. 
Cy.     Staniford ^166 

Ashokan   re.«ervoir  road   price 833 

Asphalt.  See  also  "Pavements," 
"Streets,"   "Roads." 

Asphalt  pavement  containing  wood 
fiber  •1046,  Other  vegetable  mat- 
ter.    Reno 1237 

Asphalt  plant.  Barber  portable.  .  (n)^1248 

Asphalt  plant.  Municipal,  Manhattan 
Borough,  N.  Y.  Durham  ^1074, 
(n)237.    Erratum (n)359 

Asi)haU  plant.  Municipal,  San  Fran- 
cisco     '318 

Association  of  American  Portland 
Cement    Mfrs •232,    941 

Astor  House  site.  New  building.  ..  (n)910 

Association  of  Creosoting  Companies 
of   Pac.   Coast (n)lS4 

Atlantic  City,  N.  J.,  fire  protection.  (n)652 

Atterbury,  W.  W.,  on  railway  regu- 
lation     450.    740 

Attleboro.  Mass.,  concrete  standpipe 
554,  •Sie,  833,  Mensch  •836,  Alrich, 
■V\  ason     ^949 

Atwood.  T.  C.  Reinforcing-bar  splice. ^218 

Audubon.   N.   J.,    sewage    pumping...      73 

Aus.   G.     Tie-rods   in    tile-arch   floors   743 

Austin,  Tex.,  dam  reconstruction 
•528,  ^1089,  Power  development 
•1124,    Caverns    under    it •788 

Australia — Queensland    bridges ^97 

Autoclave  test,  Bureau  of  Standards 
on     945,    951 

Automobile.     See   "Motor  vehicles." 

Axle  break.  Why  did? — Woodlyn 
bridge  accident,  B.  &  O.  R.R.  499, 
I'rogresslve  fractures.  Miller  837, 
Younger    ^1237 

Ayres'.  I.,.  P.,  school  report 737 

Azimuth,  Coefficients  of  errors  in. 
Bradstreet    (n)544 

Azimuth  observations  on  Polaris  by 
daylight.      Reynolds    779,    Spofford, 

(n)1040 
B 

Backfllllng.     See   "Earthwork." 
Bacteria.  See  al.so  "Water  pollution," 

"Sewers,"   "Typhoid." 
Bacterial     samples.     Vacuum     sample 
tubes  and  thermos-bottle  container 

for,    Blncklev'.t ^353 

Baker,  T.  O.     Position  of  the  engineer. •lOlJ 

Balance    for    quick    weighing ^712 

Baldwin,   E.   H.     Elephant    Butte   dam    ^49 

Baldwin.    I.o.nmml,   Library   of (n)527 

Ballast,    Burned-cl.iy 103 

Ballou    r.nll    Joint ^998 

Baltimorr.  Md  — Protecting  newly 
ppved  stri'cts  55.  ISO.  City  plan- 
ning. Shirley  281.  Placing  .|f)lnted 
concrete  pren.Mure  pipe  In  brick 
wntpr-8upr>Iy  tunnel  *(>on,  I'.ivIng 
street  -  rnllwav  track.s.  Wllllar 
•884.  Paving  plem,  etc.  952,  Pro- 
posed »f  rept-rallwa  v  mirvev  1137. 
Klertric  pumping  (n)l88.  Fnllsway 
viaduct  -  Thatcher  patent  sus- 
tained fn)lf.l.  I'livlng  project ..  (n)in05 
B.Tnd  friction  for  hol»ts,  Werner,  (n)  ^288 
It.indsaw       Mc    "Saw" 

Bar    bender.    Wallace (n)»1200 

Barber.  V.  Highway  -  bridge  ap- 
proach e»     'Sfil 

Barrel,   .'^tandar.l   'Irv 1138.    (n)«r.2 

Biirry'd  tile  and  concretn  floor •!  1M3 

Biirtfett.  T.  r,ow-watpr  hrldgen.  .  .  .  •628 
Biirtow,  R  Hi-wiige  treat  ment ..  593.  •647 
BdteH,  O  W,  Lincoln  wform  newer.. •710 
Hathlntr  In   reservoirs 900 
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Battleship.     See  also   "Submarine." 
Battleship    "Arizona"     launched.  .  (n)12#6 
Battleship    "Pennsylvania"    launched, 

(n)556 
Battleship     and     collier     propulsion, 

Electric    393 

Ream.        See      also      "Plate      girder," 
"Stresses,"  "Structural,"  "Bridges," 
"Buildings,"   etc. 
Beam    diagram.    Wooden.     Hudson..  •639 
Bearing,   Center,   of  Troy   bridge ....  ^804 
Bearing,     Kingsbury     thrust.     Cedars 

turbines     •613 

Beaumont.     Tex.,     marine     terminals. 

Harding    ^1072 

Beaver  Park  dam.  Hinderlider  •660,  689 
Bee,   C.    E.     Knock-down    buildings..    •SI 

Belgian    cities.    Rebuilding (n)795 

Bell,    A.    G.,    Medal    for (n)S46 

Bemis,   E.   W.     N.   Y.   telephone   rates.  1044 
Benchmarks.  City  survey  ^269.  Gran- 
ite   on    pile.    New    Orleans.      Adams 

•443,    Corthell 597 

Benchmarks,  N.  Y.  subway (n)496 

Bender,      Reinforcing-bar,      Wallace, 

(n)^1200 
Bending.     See   also   "Stresses." 
Bending    machine,    30-ton,    Hydraulic 

Press   Mfg.    Co.'s (n)^288 

Benham,  W.  L.  No  water-works  for 
him    900,    Underflow    water-supply, 

Moline,    Kan 925 

Bennett,  J.  G.  Tractor  performance.  ^494 
Bennett,    R.      Combination    road    and 

flood    channel ^42 

Benzol  from  crude  oil (ns)461,  605 

Benzol   plant.   Edison's (n)557 

Berlin   buys   elec.    plant (n)S46 

Bevels,   Table   of.     Williams 639 

Beverley,  Mass.,  city  departments.  (n)506 
Biesanz    compact    screening    plant..  •SSI 

Big  Creek   transmission    line ^438 

Bilger,  H.  E.  Costs  of  brick  and  con- 
crete roads 633,   696 

Billerica   garden   suburb.     Comey .  .  .  .  ^815 

Billings,    Mont.,    water-works (n)365 

Binding  "Engineering  News,"  Sim- 
plified  system (n)496 

Birkinbine,  John.  Death  of •1003 

Birmingham,  Ala.,  water  rates  552, 
Fire  -  gutted  building  collapse 
(n)846.  Building  Dept.  transfer.  .  (n)957 

Bit,  The   cone.      Hughes ^928 

Bituminous.      See     "Pavements." 

"Roads."   "Streets." 
Black,    G.    G.      Filter-rate    controller 

test    ^880 

Black  Rock  ship-lock  guide  pier....^541 
Blanton,  A.  C.     Caverns  under  Austin 

dam     ^788 

Blast,  Largest  on  record.  Riverside 
Portland  Cement  Co.'s  •1026,  Safe- 
ty methods  in  handling  explosives. •lOSO 

Blasting — Burn    dynamite   cases 943 

Bla.=ting,    City    tunnel.      Spear •148 

Blas-.ing   dredge   pit.     Wilson ^1227 

Blasting   frozen   bulk   freight (n)943 

Blasting  irrigation  ditches.  Edwards, 

(n)^736 
Blueprinting    machine,    Wickes    con- 

tlnous    (n)*608 

Boat,   Concrete,   Welland   canal ^79 

Boat   motor,    Pumping   with (n)1136 

Boats,   Fire,  San   Francisco ^295 

Boiler  code,  A.  S.  M.  E (ns)365,  702 

Boiler   explosion.     See    "Accidents." 
Boiler-gage  liquid,   Colored.    Trist.(n)912 

Boiler,     Overcoat     for (n)^32 

Bolts,     Heating     flywheel-hub.       Mc- 

Dermld     587 

Bond    election,    Denver (n)1053 

Bonds.     See  also  "Financing." 

Bond.s — How  $200,000  bridge  will  cost 

$800,000,    St.    F'aul 785 

Bonds.   N.   Y.   barge   canal ..  (ns)1096.   1149 
Bonn.     Germany,     municipal     owner- 
ship     (n)681 

Boom   swinger.   Hoist,   Flory (n)^560 

Horden.  H.  P.  Quebec  bridge  erec- 
tion     •!,   ^417 

Boring    rig    for   bridge   pins ^684 

BOSTON,  MASS. 

— Dorchester    tunnel     progress.  ...  (n)365 

— Drought.    Itecord (n)700 

— Dry-dock   project (ns)237.  413 

— Health     commissioner      supersedes 

board    (n>957 

— I.iighting  contract.   10-yenr (n)649 

— Pumping       station,        Plre-protec- 

tlon     (n1237 

— Railway  accident  record,  Good..(n)4S4 

— Reservoir    stripping •SRS 

— Stop. cock.    Street •858 

— .Streets,    One-way (n)529 

—  Wachusett    and    Sudbury    reservoir 

power    (ns)169.   508 

— Water-pipe  tunnel.  Lawrence  ...•!  1 16 
Boston  Soc  Civil  Unglneers.  .  643.  (n)B07 
Bowlby.      II.     L.     Columbia     Highway 

•62.    IIIh    wet-concrete    roller ^829 

Bowtnnn,    A.    L.      Peiith    of •I  141 

Mrncket  repair.  Dnllns  viaduct ....  ^1052 
Hrndstreet.  H    N.    Computing  areas  of 

segments    of    circles    ^694.    Colling 

»npo     939 

Hrnily,   A,  N..  estnte  appraisal 384 


Page 
Brake.  Electric-air,  adopted  by  Penn. 

R.R 627 

Braking       rheostats.       Regenerative, 

•1192  ^1242 
Brashear,  J.  A.  By  W.  L.  Scaife. .  •387,  389 
Breakwater,    Building    Halifax,    etc., 

•634,   779 
Brick.       See       also       "Pavements," 

"Roads,"   "Streets." 
Brick,    Sand-lime,    production.  ...  (n)  1006- 
Bridgeport.    Conn.,    street-traffic    in- 
vestigation.     MuUer •ill 

BRIDGES 

Se  also  "'Viaduct,"  "Accidents." 
"Flood,"   "Fire." 

— Abutment  in  water-bearing  gravel, 
Penn.  highways — Whited's  method, 

(n)^1136 

— Am.   Ry.   Eng.   Asso.    report 599 

— Arkansas  Riv.  highway  bridge, 
Cafion  Cy.,  Colo.,  Raising  by  end- 
pin    slings.     Hardman ^352 

— Asphalt  slides  off  bascule,  Islais 
Creek,    S.    F ^1051 

— Bascule-bridge   amusement    device, 

(n)^354 

— Buffalo.  Deterioration  of  bridges 
over    railway    tracks.      Reidpath  .  . '1144 

— Burrard  Inlet  bridge  award,  Van- 
couver     (n)509 

— Cabrillo  concrete-arch  bridge,  San 
Diego    ^926 

— Can.  Pac.  Ry.  bridge  over  Sault  Ste. 
Marie  canal — Bascule  acting  as 
simple  truss  span,  with  chord  locks 
•108,  St.  Croix  Riv.  bridge  dyna- 
mited (n)  237.  Piers  in  40-ft.  tide, 
N.     S (n)917 

— Cent.  R.R.  of  N.  J.  bridge,  Shrews- 
bury River — Floating-pile  founda- 
tion   in    silt ^170 

— Chicago  Riv.  balanced-lever  or 
direct-lift    bridge (n)1196 

— Chicago  Riv..  Substructure  for 
Jackson  St.  bridge  over .  .  .  .  ^550.   (n)694 

— Chicago — Rock  Isl.  track  elevation 
— Concrete-in-steel  bridges;  sub- 
way bridges  of  steel  and  concrete 
•670,  (n)  997,  Three-level  crossing 
with  Chi.  &  West.  Ind •708; 

— Cleveland — Detroit -Superior  bridge 
coffer-dam  leak  handled  by  freez- 
ing •77.'!.  Arch-falsework  collapse 
•1244,   Filling   method (n)*1184 

— Cleveland  railway  bridges.  Cast- 
iron   decorations   of •270- 

— Cleveland — Replacing  pins  in  N.  Y. 
Cent,   bridge   under  traffic •684 

— Clinton.  Ind.  —  How  washed-out 
span  of  C.  &  E.  I.  R.R.  bridge  was 
pulled  out  of  Wabash   river ^634 

— Columbia   Highway  bridge.   Ore....    ^64 

— Columbus.  O. — Careless  estimating.  1041 

— Concrete  arch.  Flat  long.  Swiss.  (n)436 

— Concrete  bridge.  Philippines.  Rais- 
ing with   screwjacks ^895 

— Concrete  bridges  over  tracks,  Min- 
neapolis      ^515 

— Concrete  bridges  with  stone  and 
brick  facing.  Ft.  Wayne,  Ind. 
Drayer    ^1214 

— Concrete  cantilever  bridge,  Ches- 
ter, Penn.  Quimbv  ^578,  Others. 
Hill.  Smith,  Frankland •790- 

• — -Concrete  construction  patents.  Sen- 
ate to  investigate  Luten (n)509 

— Coshocton  bridge,  Muskingum  River 
— Piledriver  •28.  Sand-braced  pile 
pier   ^890.   Correction.     Jackson  ....  1039 

— Cumberland  Val.  R.R.  bridge.  Po- 
tomac— Concrete    pier   work ^124 

— D..  L.  &-  W.  track-elevatlon,  Buffalo 
— Heavy   plate    girders ^1036 

— Del.    Riv.    bridge.    New (n)44 

— Detroit-Belle  Isle  bridge  destroyed 
by    floor    fire ^906 

— Dos  Rios  bridge.  Raising  washed- 
out.      Haselwood ^782 

— Drawspans    Weight  of (n)992 

— Dumping  bridge.  Halifax.  N.  S. 
•634,  Scow  bridge  for  building  dike, 
Winnipeg    district 779 

— European  war.  Bridge  destruction  .  •IIS 

— Girder.   Shipping   long,   to   Houston   •tS 

— Harrisburg  —  Cumberland  Valley 
bridge  double-tracking,  etc.,  con- 
tract   estimates ^682.    1041.    (n)140 

— High-way  bridge  approach  details. 
Barber    •961 

— Highway-bridge  design  questions 
— Various  forms  of  load:  railings, 
etc.     Whited 106.    130 

— Highway  bridges.  Proportioning 
cost  between  street  railways  and 
cities.      Si)offord tn)1183 

— India — Hardlnge  steel-truss  bridge 
over  lower  Ganges;  erection:  bank 
protection:  deep  foundations.  Cole- 
man      •1160.    1185 

— Tnilla— N.   W.   Ry.   bridge (n)7n 

— Kan.  Cy.  —  Oi^brls  -  obstructing 
bridge  of  Kan.  Cy.  So.  seized  bv 
sheriff     (n^124  3 

—Kan.  Cy.— To  rebuild  C,  B.  &  Q 
Hannibal    bridge (n)701 

— Lift    bridge    on    4%    gmde,    bnrge 
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imilKlKM— t'ontlnuf.l 

cimiil,  Kulrporl,  N.  Y      Witlura  •70&, 

(ii)f)S8 

— l.iiitilM.  ICqulviilKitt  uniform,  for 
I»ii»i-H|>iu)  lirUlKi'H.  Stflniiwiii  370, 
rUiirt    *l(iO 

- -I.t>H- wnt«T  fotiLToto  hrlilKoM  ovi-r 
lormitlal  HtrviiiiiH.  Hrxiir  (^o.,  Tt<x 
Harllott     'ti:* 

-  -MiMiiphlH    lirUlKi'    Hulixtruoliire    tli-- 

(:illa  •I'Ji,  (-'iilwMon-liiuncliliiK  iion- 
toon    'loa? 

-  .Mllwauk<-i<    lllv.    ilruwbrlilKt'H.    Chi 

&  N.  W     Shift liiK •or.7 

-  '.Monti'i'al       -    KtM'fcr     ami      Victoria 

hrliiKe  plaiiH:  liihiilnr  l>rl(lK<'>*  IT-K 
Kxtlniate  for  tubular  brltlKo  for 
M..xl.aii   Ky.     lO    M.   I. 40B 

-  Mt.  Vrrnoii.  N.  Y..  llouk  nuapiMinloti 

for  lowiMliiK  hlKhway  hrlilKc  Sia- 
inaii    •  196 

-  N.  Y.  harm'  canal  brliluc  hclKhi.- 
IS2.   ITS.  l.lfthiK  on<>  tni.sB  of  brulK' 

to  place  lar>;cr  shoe.  Urownc.  .  .  '1034 
N  Y — !loll  date  brkUe-arch  pho- 
tos, •li!»'.'.  u>)"00,  McasurlnK  upan 
with  lonm  tape  (n>"35,  Jacks 
(n)7S4.  Tackle  (n)S»5.  Viaduct 
work    '886 

-  N.  Y. — Kast  Hlvcr  bridKes,  Clear- 
ance   widening (n)650 

— N.  Y.  el.  ry.  bridge,  Harlem  Hlv  . 
HeulacinK    100-ft.    span    in   5    hours 

(n.<i)413.  1050 
— N.    Y. — Manhattan    bridge    statues, 

(11)750 
— N'lckel  Plate  Hy."s   removable   fixed 

bridge  over  Miami  Jt  Erie  canal.  .♦1226 
— Ohio  Riv.  bridge,  Cincinnati  South- 
ern     (n)1246 

— Ohio    Riv.    bridge.    Metropolis,    III., 

(n)U>!>6,    Work    proceeds (n)lH9 

— Panama  canal  pontoon  swing- 
bridge.  Paralso 126 

— I'atented  bridges  in  Penn.  Legis- 
lature     (n)364 

— Pawtucket.  Barton  St.  bridge — 
Web  reinforcement  of  plate-gir- 
ders notched  for  stairway  •9S!>, 
Concrete  measurement  of  girders. '1082 
— Penn.  highway-bridge  capacity 
(n)175.  Concrete-bridge  specifica- 
tions  tn)-97.   Rail   details (n)»1184 

— Pere      Marquette       small       bascule 

bridge.    Benton   Harbor,    Mich '929 

— Philippine   embankments  at  bridges   437 

— Piers.    Culvert-pipe,    Calif (n)*32 

— Pittsburgh  North  Side  Point  bridge 
— Concrete       chuting       plant.        Jones. 
•193.    (n)279 
— Portland.     Ore. — Interstate     bridge 
over    Columbia    Riv. — Steel    struc- 
ture   and     embankment.       Howard. 

•121S.  I^ong  foundation   piles 1233 

— Potomac   bridge   pier.   Elastic   yield 

of  rock  foundation  of 1085 

— Quebec    bridge    erection.       Borden, 
•1.  Traveler.     Borden  '417.  Cost  of 
drilling  anchor-bolt  holes.    Phelps.  *219 
— Queensland        bridges — P  o  r  m  e  r  ; 

modern    '97 

— Rail-end  connections  for  bascule 
bridge,  Calumet  Riv.,  Chi.  &  West. 

Ind.  R.R.     easier •1216 

— Rochester  &  Eastern  R.R.  bridge. 
Supporting,  while  building  abut- 
ments.     Waters •538 

— St.   Louis,  Miss,   bridge (n)954 

— St.  Paul — How  $200,000  bridge  will 

cost  $800.000 785 

— Saskatoon  concrete-arcn  highway 
bridge      •434,      Pulling      falsework 

piles   •553 

— So.  Pac.  Coos  Bay  bridge — Eco- 
nomical pier  foundation:  Sheet-pile 

coffer  dam.     Temple *609,   1233 

— Suspension      bridges.      Simple.      in 

India    and    Okla •1134 

— Troy.  N.  Y. — Congress  St.  swing- 
bridge  across  Hudson — Sub-floor- 
beams;  pavement  details.  etc. 
Hodge  '574,  Center  bearing,  ma- 
chinery   and    gates '804 

— Van    Loon.    Ind..    bridge    of    struc- 

tur.ll   scrap (n)*272 

— Vancouver — Connaught  bridge  floor 

fire    •955.   '1035 

— Wheeling  &  Lake  Erie — Replacing 
truss  bridges  by  deck  plate-gir- 
ders.     Smith ^491 

— Wind  stresses  in  bridges.  Flem- 
ing— Railroad  252.  274.  358.  359. 
Highway  372.  Transverse  forces  on 

railway.     Thayer 452 

— Wind     stresses     in     skew     bridges. 

Williams  •622.  In  end  posts 623.  641 

Brisbane.     Aus..     survey     monuments 

(n)688 
British    Col.    building-materials    pro- 
duction     (n)750 

British  railway  accidents.     Wilson..    436 

British  sewage-disposal  report 785 

Brookline.  Mass..  filter  plant (n)957 

Brooklyn.      See    "New   York    Cv." 
Brown.  C.  C.     New  asphalt  pavement. 
„  •1046.    1237 

Brown,  K.     Phonograph  disk  records 

not    Inflammable 37 

Browne,  W.  R.  Lifting  orldge  truss. •1034 


Page 
Hryiin,   ('.    A.      hlimrnm    for   oomput- 

Inu    ruck    In   newer    IriMieheH •lOKl 

Hubble  inlrriir  for  triiiiHllN (n)*176 

II  u  b  u  n  I  e         pliigue  -  -  Uiit-prooflng 

(iiH)Hl,  747 
llilcket,    Doulihi-edged    Meriiper .  .     .  ( II )li40 
lliieket,   MeCormIek  driiKllue  excava- 
tor     I  ii)»464 

lluffiilo,  N.  Y.,  Ni-wiiKe  diMpoMal  itiid 
wiiter-KUpiily  III  relalloii  to  Creiit 
LiikeH  pollution-  Noi'Ioh'h  report 
X.  I'He  of  Itijuld  elilorliii'  at  water- 
workn  liilak.-.  Wutfner  •xriii.  Tnuk 
elevation  •1036.  Bridge  deti'rlora- 
tloii  over  rnllwnyii.     Keldputh  .  .  .  .  *  1 144 

BUILOINOS 

See    nlBo    •Floor,"     "Wall."     "Acci- 
dents." etc. 

— Age   ilefeetH   In    buildings 545 

— AliiHkii-liastlni'au     mill     erection — 

Di-rilck    on    traveling    eranen •127 

— Ant-proof  frame  buildings,  Darien. 

(11)1010 
— Astor  House  site,  new  building.  (n)910 
— Camp    biilldlngM.    Knock-down.    .So. 

Alberta.      Bee    •SI 

— Changes,   liullillng-buslness.       Tut- 

tle   1024 

— Chicago   building-front   alterations 

—Postal •1131 

— Columns.   Hollow-granite,   cracked. 

(n)495 
—Columns.         Mill-bulldlng.         M<tal 
waste     In.      Chrlstensen     •590,     901, 
Erratum     (n)694.     Wind     reactions. 

Six    740 

— ('onerete    factory   building.    Expan- 
sion     measurements     on,     Gray     & 
Davis,   Cambridge,   Mass.      Koon...'408 
— (^oncrete-unit   construction.   Cedars 

Rapids    ^675 

— Corner  cap  for  rustic  siding.  .  .  .  (n)^736 
— Cost    of    building.    Low — Supervis- 
ing Architect's  Office.   Wash 993 

— Dry   rot.    Protection    from — Hoxie's 

report    498 

— Edison  fire  37.  38,  133,  356,  •SeS, 
(n)461.  Columns  and  shrinkage 
stresses  ^502,  Repairs  •Sg,  Edison's 

statement     (n)910 

— Equitable   Bldg..   N.   Y..   work  .  .  .  (n  )  •.")43 
— Erecting    building    under    tent,    in 
winter.     Willard     Storage     Battery 

Co.'s.    Cleveland    '.•394 

—  Factory  with  down  ventilation 
through    columns.    Crown    Cork    cfe 

Seal    Co.'s •1012 

— Flat-slab      floors.      Concrete      with 

staggered   columns.      Kopczvnski..    181 
— Flat-slab  ruling.  Phila.   (n)21,  Pat- 
ent   decision (n)91 

— Floating  Cleveland   clubhouse •589 

— Inspectors'        conference.        N        Y 

^    ,,,  (ns)651.   1003 

— Mass.   bulIding-law   bill (n)604 

— Mass.  Tech.  buildings  progress,  (n) '909 
— Jlutual  Life  Rldg..  Old.  N.  Y.,  Tear- 
ing down.      Rosenzweig 'eee 

— N.  Y.  code  revision  by  sections 
fn)603.  Twelvc-in.  curtain  wall.s 
vr     -cr  .        ,    ,.  (n)896 

— C;-   J.-    '■oncrete-slab   formula.  ..  (n)1050 

~^-»>^-    Greater.    Buildings   in (n)719 

— Office      and      dwelling     of     culvert 

forms    •loss 

— Panama-Calif.  Exposition'.'.!!!!!!  'soi 
— Panama-Pac.  Expo.  Markwart .  .  .  *329 
— Piers.   Putting  down   deep,   factory 

building.    L.    L    Cy "  *221 

— Pittsburgh  building  construction — 
urn.     Penn.     Hotel;     Frick     Aroade 

B'df?-    • , •1147 

— Pressed-steel   construction.  Trussed 

Concrete    Steel    Co.'s fn)«1098 

— San  Francisco  Auditorium,  Octa- 
gonal   framed    dome     *773 

— Scaffold,    Suspended,    Eclipse  ...!!!  •174 
— Subway    construction.    N.    Y..    Test- 
ing   buildings    for   settlement    dur- 
ing.    Entenmann (n)   831 

— Theater.  Ornheum.  Detroit — Plank 
fioor  carried  by  centering  for  con- 
crete    floor (n)943 

— Theater.   Orpheum,  N.   Y..   failure — 
.'■'tresses  in  rigid  frame  of  two  col- 
umns and  a  truss.     Frevhold....    'lOSl 
— Theater.        Schenley.        Pitlsburgh. 

Steel  construction.     Haggart *658 

— Tower.    435-ft.,    Panama-Pac *866 

— Traymore    Hotel.    Atl.    Cy..    Highest 

rein  forced -con  Crete     building •5.'j6 

— r.   S.   Interior   Dept (ns)510.    1054 

— V.'agon-shed.     Steel,    Wheaton,     111. 

(n)«777 
— Warehouse,     Large     concrete,     Chi. 

(n)365 
— Willys-Overland   Co..  Toledo — Steel 

frame  blown  down  during  erection  794 
— Wind  pressure.  Fleming — For- 
mulas 160.  Stresses  in  steel  mill 
buildings  ^210.  225.  Bracing  re- 
quirements in  municipal  codes  485 
Bridges     252.     274.     372.     Discussion 

358.   359,   452,   500.   •.'549 
— Wis.  code   in   practice (n)700 


Page 
Hulkheiid  for  Hoft  fill,  narrott'H,  non- 
ton     •942 

MiilklK'iiil.  .Safely.  .Milwaukee  tunnel.  •Cue 
Mull.  A.  Loi'iitliiK  frogs  and  HwiteheH  h.^ 
Humping     blocks.     High    concrete,     |{. 

&   II •619 

Kiirliank.      Wniih..     eiinalH,      Concrete 

lining    for.      (Chandler 772 

llurdeii      Iron      VVks.      powdered-coal 

lire    •740 

Hureiiii.       Sie     "U.     H.,"     "New     York 

Cy."  etc. 
Ituuli    Terminal    electric    railway ..  (n)896 
Butler,     CaMolliie     englnen     make     It 
well    (n)«95 

C 

(■al)Ie.  Service  and  tents  of  3-ln.  wire, 

Spanish-Am.     Iron     Co.'s     railway, 

<;ul>a •6f<5 

Cables,  Exposed — Support  cradle....  ^27 
Cables.   New   high-tension,   over   Car- 

riiilnez    .Straits (n)364  . 

<'ableways.    Elephant    Butte ^49 

Cabrlllo  bridge,  San   Diego ^926 

Cilro.    Kgypt.   sewi'rage (n)1030 

('.•ilsson-ljuinching  pontoon,  Memphis 

i>ri<Ige    •lOST 

Caisson      patents     litigation      (n8)45, 

1149.   Correction (n)141 

Caisson  pumps.    Panama  floating.  ..  fn)32 

Caisson,   Thimble   Shoal   light •615 

Caissons.  Concreti-.  City  tunnel ^98 

Caissons.   Floating  concrete.   Wellanfl 

eanal     •I  122 

C.-ii.s.sons,  Pearl  Harbor  drv-dock....  *Hr, 
c.ilciilus — Approximate      Integration. 

Whited    840 

CALIFORNIA 

See      also      "Exposition.      Panama- 
Pac."  cities  by  name.  etc. 

— Hlgliway    problems.    State 437 

— Highway   statistics.   State (n)365 

— Muniripal   electric-lighting  plants.    338 

— Ora  Corp.   public-utility   case 690 

— Storm   damage   to  sea  walls ^720 

— Water-rate    regulation 355 

Calvert.        Tex..        sewage-treatment 

plant.     Fountain •930 

Cambridge.   Mass.,  pavement  renova- 

^  t'on   . .172.   fn)455 

Camp  buildings.  Knock-down.  So.  Al- 
berta.     Bee •31 

Camp  messhouse,  Arrowrock  dani !  !  •1201 
Canada — AVage  increases  in  North- 
west 395,  Supplementing  public- 
land  surveys  by  rapid  stadia  work. 
Macdonald  •399.  Town  planning. 
Adams  573.  List  of  engineering 
societies  1099.  Licensing  land  sur- 
veyors in  provinces  1168,  1185 
Natl.  Transcontinental  Rv.  Cns)702' 
957.  Railway  mileage  under  cor- 
struction  (n)649.  Mineral  produc- 
tion          (n)825 

Canadian  Soc.  Civil  Engineers.  235 
274.  Pres.  Gamble.  By  G.  R.  G 
Conway    .392 

CANALS 

See  also   "Irrigation." 

— Burbank.  T\'ash.,  irrigation  canals. 
Concrete    lining    for.      Chand'er...    772 

~?oo '^rS,  f^nal.  St.  Lawrence  '567. 
593,    .611,    .675.    Erratum (n)743 

—Chicago— Calumet-Sag  canal  1095, 
Dragline  excavator  •1231.  Drain- 
age  and    ship   canal ngg 

— Chicago  drainage-canal  power-  at- 
tacks  on    engineers (ns)285,    845 

— Cohoes,  N.  Y.,  canal  power  redevel- 
opment     449    ,45g 

— Dalles-Celilo  canal.   Columbia  Riv',. 

— Drainage-ditch  maintenance.  Ill  "  881 
—Irrigation  channels.  Unlined, 

Iransmission     seepage     losses     in. 

Fortier    •lOeO    1128 

—Lake  Erie  &   Ohio  Riv.  ship  canal. 

— Lakes-and-Gulf       8-ft.       waterway^""® 
„         ^  ,  .  (n)1196 

~S^'5I^  Orleans   project 1067.    (n)557 

— N.  Y.  barge  canal — Bridge  heights- 
waterways  from  Atlantic  to  Lakes 
Carrier  132.  Canal  cost  178.  Oak 
Orchard  Creek  crossing.  Low  .430 
Guide  pier.  Black  Rock  ship  lock', 
•541.  Fairport  lift  bridge.  Waters, 
•705.  (n)838.  Lifting  one  truss  of 
bridge  to  place  larger  shoe. 
Br(3wne  •1034.  Concrete  plant  for 
l^ock  ^1078.  Work  progress!  (ns)701 
(97.    Bond    issue (ns)1096.    1149 

— Panama: 

Ant-proof  frame  buildings (n)1040 

Balboa    dry-dock    concrete    mixing 

(;n)1183.  Pumping  plant fn)'l213 

Bridge    Pontoon  swing-.  Paraiso..    126 

^°'°"   ^.'■e    ••„•••-.■ (ns)907,    1054 

Crane  "Ajax"  failure.     Cooke   *913 

„    ,    ,  „  •91.S.    947.    '1045 

Culebra  Cut  renamed  Gaillard.  (n)1053 

Earnings   in   eight   months (n)957 

Engineers,    Civilian.    Credit    to..(n)665 
1-imon    Bay    breakwater    damaged, 

(ns)414.   846 
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CANALS — Panama — Continued 

Lock  gate,  FloatinK-caisson,  auxil- 
iary   pumping    plant (n)32 

Looomotives.    Towing — Design '145 

Model,    Working,    at    Exposition.  ...  338 

Morrison,   Tlie  late   G.   S S98 

Oil-fuel    storage.    Steamers' (  n)  702 

"Pennsylvanian's"  voyage  through, 

(n)1197 
Piles,   Steel-pipe,   Driving  and  cut- 
ting   off <">1232 

Promotion  of  canal  builders.  (n)459,  497 

Relief    map    *i^ I 

Ships,    Sailing,    reappearing (n)5b5 

Slides;    celebration   postponed    (ns) 

189,    236,    510 
Slides.    Dredging    work    on.      Com- 

X)Ql'    •753,   7Sd 

Tolls,    December (n)189 

Towers,   High   radio,   Darien.     Dye, 

•1178,   '1228 

Traffic  for  six  months (n)    652 

— Sault  canals.  Low  water (n)956 

— Sewer  beneath  canal  embankment, 

(n)783 

— Valier-Mont.  irrigation  canals '241 

^Welland — Concrete  scow  '19,  Rock- 
sounding  rig  •ess.  High  concrete 
retaining  wall  with  structural  re- 
inforcing    '776,     Concrete     Hoating 

caissons •  •  • ■  ■  ■    U-- 

Cannon,    S.    Q.        Unusual    dam    *S60, 

Public-comfort   station 'Si " 

Canvas  tubing — Bemis  "Flexoid"  .  (n)1056 
Cape  Girardeau,  Mo.,  river-front  im-^ 

provement    .Si J 

Car  barn.  Municipal,  S.  F 'i-^ 

Car.  Derrick,  for  elevated-ry.  con- 
struction,   N.    Y.      Ryan ;;!oSS 

Car,    Dump,    rerailing   device ^"'!?oi 

Car,    Dump,   turntable.   Keays' .'^SS 

Car.   Dump,   Side   door   for.   Improved 

Car   Side    Co.'s (")!*}fi 

Car-dumping  machine,  Sandusky •^ba 

Car.   Gasoline   motor,   McKeen •1094 

Car.  Kangaroo  refuse-elevating  and 
dump,  Palo  Alto,  Universal  Engi- 
neering  Co.'s '432     •1040 

Car-lighting  generator  on  car  body. 
Safety     Car    Heating     &     Lighting 

Co.'s    ^1084 

Car,   Motor,    Railway-inspection.  .  (n)^704 
Car-resistance         tests,         Cleveland. 

Eddv    S99 

Car  seating  width.  X.  Y.  Cy (n)1129 

Car  seats,  X.  Y.  subway,  Correct-pos- 
ture        *24 

Car.   Steel   flat,   for  whales (n)llSl 

Carlisle,    Penn.,    street    culverts    •270. 

Computing  rock  in  sewer  trenches.*1081 
Carnegie    Foundation's    investigation 
of  engineering  education  993,  1085. 

(n)    795 
Carpenter.  A.  W.     A.  S.  C.  E.  election 

Carrier,  A.  Waterways  from  Atlan- 
tic to  Lakes 132 

Cars,  Composite,  X.  Y.  subway ....  (n)605 
Cars    Dump,  Handling  with  derricks. 

Central    Coal    &    Coke    Co (n)272 

Cars,    Industrial-railway,    Orenstein- 

Arthur    Koppel *"^!lx» 

Cars.    Steel,    N.    Y.    subway (n)702 

Cars,    Steel   suburban    passenger,    for 

Erie     R.R 'lH? 

Cartoons.    Fargo    water-ordinance.  ..  *995 

Casale's    cab-signal    system ^137 

Case,  A.   F.     Norfolk  crane •1164 

easier,    W.    A.      Rail-end    connections 

for    bascule    bridges •1216 

Catenary    bridges.    Norfolk    &    West. 

contact-wire    •1238 

Catenary,         Hydrostatic.         Solving. 

Gibb -668 

Caterpillar    tractor.      See    "Tractor. 
Catsklll   aqueduct.     See   "Aqueducts." 
Cedar   Lake   reservoir.      Fowler   •112, 

680,    737.   748 
Cedars      hvdro-elcotric     development 

•566.    593.    •eil.    •675,    Erratum ..  {n)743 
Cement.     See  also  "Concrete." 
Cement  Co..   $20,000,000 — Hagar  Port- 
land   Cement    Co (n)^1246 

Cement  costs.  Lo.-i  Angeles  municipal 

plant.      Finklc.   Clemens 229 

Cement-grinding   tube-mill  lining    (n)433 
Cement-gun    work.    Nashville    reser- 
voir      :  •  '.■ 

Cement,     Hydraulic — Indian     method, 

f  n) 1 184 
Cement-measuring    bucket,    Cullen's, 

of  T.    I*   Smith   Co (n)639 

Cement   production,  U.   S (ns)^44,    1H9 

Cement  sack.  Universal  nonreturn- 
able    cloth (n)239 

Cement     test.     HlKh-l)re»sure     Hteam, 
Force    AiitocIav< — Hureiiu  of  Stand- 
ards  paper.      Wig.   DiivlB   951.   KU....946 
Cements.     liltumlnous.     Specifications 

for   641,    r>l.rcc 742 

Chains.    Spll<.-llnk    f<.r.... .'I" 

Chair.    F.l.ctric    rolling,    iisliorn ^1094 

Champaign.     III..     c(in<-rete     pavement 

damaged    by    tire.      Wiley »36 

Chandler.    K.   M.  Ciinal  lining 772 

Chapman.  ('.  M.      Vehicle   I'^'nt   V.".".',"- .nJ!,' 
CharleBton,   W.  Va..   pavement .  •1046.   1237 
Charlotte,     N.     C. — Pavement     repalrn 
♦258.   Sand-rlay   roads »73 
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Chart.     See  also  "Diagram." 

Chart — Calibration  curve  for  hori- 
zontal   cylindrical     tanks.     Elson's. 

(n)«.x32 

Chart  comparing  hydro-electric 
power  with  steam.  Pacific  North- 
west      ^342 

Chart  of  equivalent  uniform  loads 
for   railway   bridges.      Steinman.  .  . '780 

Chart,  Payroll,  Carpenter  Co.'s.  ...  (n)272 

Chart,    Pittsburgh    water-system ....  •250 

Chattanooga,  Tenn. — Hales  Bar  ap- 
praisal        384 

Chemical  industries.  Exposition  of 
American,   N.   Y.    Cy (n)1211 

Cherrington,  F.  AA'.  Wood-block  pav- 
ing   expansion 275 

Chester.   Penn.,   bridge ^578.   ^790 

CHICAGO,   ILL. 

— Asso.     of     Commerce,     Engineering 

sec 1018 

— Bridge,  Balanced-lever  or  direct- 
lift.    Chicago    River (n)1196 

— Bridge    substructure,    Jackson     St. 

•550.    (n)694 

— Building-front   alterations •llSl 

— Drainage  canal.   Calumet-Sag  1095, 

Dragline    excavator ^1231 

— Drainage-canal  water  power — At- 
tacks on  engineers  (ns)  285,  845, 
Sewage-disposal  in  canal  by  In- 
diana   cities    defeated (n)366 

— Elevated -rail  way  stairway -column 
corrosion    '991,    Valuation    (n)    45, 

Mileage    (n)819 

— Filter     plant.      Bubbly     Creek,      at 

Stockyards.      Jennings 555 

— Fire-loss    statistics.    Dwelling.  ..  (n)  429 

— Freight-interchange    yard '1153 

— Garbage    disposal (ns)460.    749 

— Jlani.ifacturing  district.   Private  .(  n)y57 
— Market       and       railway       terminal 

(ns)845.   957 
— Motor-bus    service,    Municipal.  ..  (n)366 

—  Paving   municipal    pier 952 

— Plan  and  new  heavy-traffic  streets. 

Moodv    ^482 

— Sewage  and  water-supply  problem. 

Comm.    of   engineers'   report 1169 

— Sewers.   Collapsible   form   for ^494 

— Stockyard-wastes  disposal,  (ns)  140,  461 

— Street-car    strike (n)1198 

— Street    contours '767 

— Street-paving  costs (n)814 

— Subwavs,   Pipe   and   wire 60 

— Track  elevation.  Rock  Isl.  •670. 
Erratum  (n)997.  Three-level  cross- 
ing with   Chi.   &   West.   Ind ^708 

— Tunnel.     Chicago    River (n)364 

— Union    station (n)907 

— Water-supply — Booster      pumps, 

Roseland  station   ^744.  Erratum  .  (n)  792 
— Water    tunnel,    "U'ilson    Ave.     •764, 
(n)'463,  Karns  rock-tunneling  ma- 
chine     (n)1052 

— Water  waste,  mayoral  ignorance.  .  1137 

Childs.  O.  W.     Why  use  yards'.' 133 

Chimney.     See  also  "Stacks." 
Chimney.    Brick,    Felling,    near    Cam- 
den.   N.    J.       Mead '400 

Chimney,    Repairing    corroded,    Wal- 

lingford — Jacketing  with  concrete  .  ^221 
Chimney       straightening,       Brooklyn 

factory.      Clark '266 

Chimney.  Tearing  down  250-ft.  con- 
crete.  Torresdale   pumping  station, 

Phila ^78,     (n)359 

Chlorine.     See  also  "Water  pollution 

and   purification." 
Chlorine   gas,  Chlorida  process.  ...(  n)  956 
Chlorine,     Liquid,     and     water-disin- 
fecting plant.  Automatic,  Stamford, 

Conn.       Newlands 'IISS 

Chlorine,  I..lquid.  at  Bubbly  Creek  fil- 
ter  plant,    Chicago.     Jennings 555 

Chlorine.     Liquid,     used     at     Buffalo 

water-works    intake.      Wagner ....  ^856 
Christensen.    C.     L.       Metal    waste    in 
mill-building     columns     ^590.     901, 
Erratum    (n)    694,    Wind    reactions. 

Six     740 

Christmas    tree,    Socketing,    Passaic, 

(n)^128 
Cincinnati,  O. — Water-main  break 
report  •407,  Water-flltration  plant 
operations  fur  1914.  Kllms  '854, 
Erratum  (n)1006,  I'urltlcation  re- 
sults 964,  Topographical  survey 
and  U.  S.  Geological  Survey.  Smith 
790,  Morse  902,  Uiipid-transit  plans 
(ns)605.    1149.    Waterproofing    Eden 

Park    reservoir     (n)907 

(Mrcles,  Computing  areas  of  seg- 
ments of.      Mradstreet '692 

Circuit-breaker.     Automatic     Reclos- 

Ing    (n)^1055 

Cisterns,  Concrete  fire.  San  Fran- 
cisco     •294,    ^297 

City.  See  also  "Municipal,"  "Laws," 
"CommlHSlim." 

City-charter    forms.    Mass (n)386 

City   mfinag.r.H (n8)lS7.   189.  797 

City     iiianagirs.     Training     and     ad- 

vnniTment    of.       Kiddle 822 

City  Muniigors'  Conference.  Spring- 
field.   ( ihlo 822 
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CITY  PLANNING 

— Belgian    cities.    Rebuilding (n)795 

— Billerica  garden  suburb.     Comey..^815 
- — Chicago  plan  and  new  heavy-traffic 

streets.      Moody ^482 

— Chicago       private       manufacturing 

dist (n)957 

— Commissions,  U.  S.   and  Can (n)141 

— Dominion  town  planning.     Adams.    573 

— National  Conference,   Detroit 1190 

— N.   Y.   Cy.   committee (n)139 

— Shreveport.    La.,    plan    commission. 

(n)461 
— Topographic       surveys.         Mitchell, 

280.     Shirley 281 

City-survey  monument  and  bench- 
mark practice *269,  •443.  597 

City  tunnel,  Catsklll  aqueduct.     Spear, 

•56,    '98.    •148,    '194,    ^894 

Civic    center,    San    Francisco (n)304 

(iivil-service    exams,    and    engineers, 

Phila..    etc.      Swanson 277 

Civil-service  exams,  for  railway-val- 
uation  engineers (n)135 

Civil-service   exams..   N.   Y.   St (n)797 

Civil-service    law.    Mass (n)1096 

Civil-service  law,  U.  S 665 

Civil-service     promotion     exam,     for 

assistant    engineer,    Columbus 467 

Clamp,    Gripping,     for    pulling     steel 

sheeting    •1181 

Clark.  T.  S.  Straightening  chimney.    •266 
Classification,      technical      literature, 

. .(n)1103 
Clawson,   R.   R.     Messhouse   manage- 
ment.   Arrowrock    dam •1201 

Clav,  Burned,  ballast  103,  shale  pav- 
ing        385 

Clean-up    week,    Phila •620 

Clearance   records.   Track.     Wishart.*481 

Clearance.   Side,    Telltales    for ^282 

Clemens,  O.  E.  Cement  cost,  Los  An- 
geles        229 

CLEVELAND,   O. 

— Bridge   decorations.    Railway •270 

— Bridge,  Detroit-Superior — Coffer- 
dam leak  handled  by  freezing  •778, 
Arch  falsework  collapse  ^1244, 
Dumping     wagons     by     derrick     in 

viaduct   work (n)*1184 

— Concrete-block  compression-ab- 
sorption  relations (n)^544 

— Dredge — Straightening      Cuyahoga 

Riv *220 

— Filtration   plant   concreting   bonus, 

(n)237 
— Fire-fighting  costs.  Assessing.  .  (n)114& 
— Garbage-reduction     works     opera- 
tions  527,    1042,    (n)605 

— Library    plans.    Competitive (n)414 

— N.     Y.     Central     bridge.     Replacing 

pins  in,  under  traffic •684 

— Pavement,  Brick,  repairs  after 
street       excavations.         Masterson, 

997,   Horton 118» 

— Pier.   9th  St.,  opened (n)1197 

— Water-supply   tunnel,    "VN'est    side..      '4 

— Yacht    clubhouse.    Floating *5S9 

Cleveland    Ry.    Supply    Co.'s    flange- 
way  guards  and  frog  guard-rails. •lOSl 
Clubhouse,   Floating,   to   new   slte....^589 
Coal-breaker  sprinklers,  Lehigh  Val.^735 
Coal-mine  colla^pse.  Under-sea.  Japan, 

(n)797 

Coal-mine    drainage    pumps (n)487 

Coal-mine.   Skeletons  from  old  .  .  .  (n)1225 
Coal    mining.      See    also    "U.    S.    Bu- 
reau."   "Accidents." 
Coal     pier     with     car-dumping     ma- 
chine    Sandusky.    O •465 

Coal,     Powdered,     fire.     Burden     Iron 

Wks •746 

Coal.  Powdered.  Holbec'k  system  for 
burning.  In  metallurgical  furnaces. 

Hetherlngton     •1028 

Coal  production,  U.  S..  index  to  In- 
dustrial  development 33 

Coal    slack    for    concrete    aggregate. 

Ketrhum    540 

Coal,  Steam,  calculation.     Horton....    490 

COAST   EROSION   AND   PROTECTION 

See  also  "Levee,"  "Rivers." 

— Bulkhead   for  soft    till ^942 

— Calif,   sea   walls.  Storm  damage  to.  •720 

. — Lighthouse    Service    work *Rn 

— N.   J.   shore-iirotection    bills (n)795 

— N.  J.  shore-protection  works  sug- 
gested— Groin  and  sea-wall.     Cres- 

son    •904 

— Nor.    Pac.    Ry.    sea    wall *562 

—  River-land   protection.  Calif.:  Dean 

current   deflectors •827 

— San    Francisco   sea    wall •326 

— Sea-wall    construction,    Pegram'a — 

Concrete  In  packing  boxes (n)833 

Coast  ,survey.     See  "IT.  S.."  "Surveys." 

Coffer-dam.   Coos   bridge   pier •609 

Coffer-dam  leak  handled  by  freezing. 

Cuyahoga   lUv.   bridge •778 

Coffer-dam,  Pearl  Harbor  dry  dock.  .    '88 

Coffer-dam,  '16th  St.  pier.  N.  Y *90S 

Coffer-dums,    Bridge,    Chicago     'SBC, 

(n)694 
Coffer-dams,    Ohio    River •807 
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CohkvmIuiII,  K.  \V.     rutuHli  fioni  fuld- 

M|>iir    (n)U8ft 

Cohii.   A.     Wator   main   In   tunni'l....    KBl 
Colioi'H,  N.  Y.,  i-anal  powi-r  riMlevolop- 

miMil    <4».   'ir.fl 

Coll',    1>.    VV.      I.iiliiiiitan    (lan> •TriH 

foil'  iiltonmtiT,  (iriiplilc  rci-onlor  for  'STri 
Colrnian.  V.  C    CJanKKM  IiiUIkc  •Iino,   llxK 

Colon,  C.   Z.,   Hit    (nn)Vl07.    10ri4 

Coloiailo — Convict     liibor     on     roatlH. 

Khrliurt 376 

Colo     lllver.      Sec    "Ulvern." 

Colton,  M.  J.    \Vater-»ui>i>ly,  Cumber- 

lun.l,    Mil "Sfia 

Cohiinlila  Highway,  Ore.  Howll>y...  '62 
Columbus.  H.  —  I'lpt'-thawInK  motor 
trui'k  'SO.  Clvll-.>»vrvli'<'  exam.  1(17. 
CarbaKc  rivluctlon  In  I'.IKI  and  lUH 
1(1.10.  1042.  Ki'i'ordliiK  m'wan"  Kiitto 
•11,1.'..   I'avliiK-labor  HyHtom    U<)-32, 

.'Vxphalt     pavements (n)7S3 

Column   form,  C  S.   iuljuatablc  .  .  .  .  (  n  )«S1S 
Column-form    clamp,    N.    I'.,    concrete. 

(n)*'.ti;o 
Column  fornts,  Hodges  adjustable.  ..  •7;iO 
Colunui     repair.     Concrete,     KdlHon'H 

•'.1(1.  SbrlnkaKi-  .ttre.sses.  McMillan. '.'lO'J 
Column  test.«.  Am.  Concrete  Inst. .  .  .  •,M'I 
Column.s.      Cracked      bollow      Kranlti-, 

Commercial    .Natl     Hank.   Chi (njlfl.l 

Columns.    IClevated    ry.,    N.    Y. — Spac- 
ing:  deslKn   of   I-beam   and   channel 
sections,  etc.     Griest   •971.   Mchuie   IISH 
Columns,    Mill-buildln»;,    Metal    waste 
In.     Chrlstensen  *')90,  901,  Erratum 

(n)694.   Wind   reactions.      Six 710 

Columns,  Uoblnson's  curves  for 
strength  and  deflection  of  very 
lonK — Klliptic   functions  applied   to 

Euler  curve    •!  lOS 

Comber,    W.    O.      Dredging,    Panama 

slides    *1t>3.    7Sf. 

Comey,  A.  C.  Billerica  garden  suburb  •si  .^ 

"Commerce   Report,   Daily"    (n)44 

Commission.      See     also     "City     man- 
agers." 
Commission  govt.,  Hoboken.  N.  J.    (n)()32 
Commission  plan   for  control   of  pub- 
lic works,   N.    Y.      State  ...  11  Sf..    (n)114S 
Commissioner-manager,  Grand  Rapids, 

(n)797 
Commissioner-manager,  Wilmington, 

(n)lS7 
Commissioner,  Street,  Norwalk,  Conn.. 

(nH.'>9 
Compensation,  A.  S.  C.  E.  members..    ^34 
Compensation,    Standardizing,    N.     Y. 
Cy.     engineers     S4,     82,     Salaries     a 

generation    ago    (n)217 

Compensation,  Workmen's,  laws.  .(n)1006 
Competition  with  private  engineers. 
See  "Engineering  schools — Profes- 
sors," "U.  S.  Geological  Survey," 
"Engineering  ethics." 
Competitions,  Engineering,  etc.  See 
"Engineering." 

Complaint,  An  age-long 593 

Compressed   air.      See    "Air,"   etc. 
Compression     members.     N.     Y.    Cent. 

specifications    on.      Lefller    1045 

Compton,  R.  K.     Pavement-protective 

signs     180 

Computer.      See    also    "Chart,"    "Dia- 
gram." 
Computer,  Concrete-quantity,  Lehigh. 

(n)12S 
Computing-machine       multiplication. 

Liddell     (n)175 

Computing    machine    used    for    areas 

of    irregular    tracts.      Norton *396 

Com  p  u  t  i  n  g     machines — "Brunsviga 

Midget"    and    others.      Skinner '25 

Computing — Slide  rules  (ns)608,  752,  1008 
Comstock,     E.     F.       Protecting     river 

lands     •827 

Conant,  E.  R.     Savannah  incinerator  *256 
Concord,  Mass.   pavement.     Keyes...      S3 

CONCRETE 

See  also  "Cement,"  "Roads,"  "Pave- 
ments," "Streets,"  "Gravel,"  "Piles." 

— Acid  towers,  Hammermill  Paper 
Co.'s    (n)«SO 

— Am.  Concrete  Inst,  meeting — Papers 
and  reports  on  design,  floors,  roads, 
etc.  360.  Column  tests '524 

— Arch,  Flat  long-span   Swiss (n)436 

— Arch-reinforcement  patent  sus- 
tained,   Thatcher     (n)461 

— Arrowrock     dam      progress.      Paul, 

•370,    (11)433 

— B  locks.  Compression-absorption 
relations  in — Diagram  of  tests, 
Cleveland,    O (n)»544 

— Bridge-arch  falsework  collapse, 
Detroit-Superior,     Cleveland ^1244 

— Bridge,    Cabrillo    concrete-arch ...  .•926 

— Bridge-girder  incasement.  Paw- 
tucket    '1082 

— Bridge,  Jackson  St.,  Chicago,  float- 
ing  concreting   plant •SSI.    (n)694 

— Bridge-pier  work,  Cumberland  Val. 
R.R.,    Potomac    '124 

— Bridge.  Saskatoon  concrete-arch; 
pneumatic  concrete  placing  ^434, 
Pulling  falsework   piles '553 

— Bridges,  Cantilever    •578,   •790 
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—  HrlilK<'»,    l.ow-walor,   Tex 'BaS 

■    llrldKi'N  over  Iriiekn,  .Vllnnciipollli.  ,•615 

—  llrlilKTM  with  Hlfino  anil  brick  fac- 
liiK,    Kl.    Wayne,    Ind.      1  irayer  .  .  .  .  ♦1214 

—  I<uck<-|M,    Carrier    for    xlx,    Keokuk 

•  lam     (n)»224 

—  Itumping   bhiekH.   H    *   <• •«1W 

—  <'alNNf>iiN,   FloalliiK,  Wellalld  canal  *II22 

—  <  iihuld.  IrrlKnllon,  Miiiliank,  Wimh., 
Concrete    llnInK    foi'.      Chiitidler .  .  .  .    772 

— CedarH   h vdro-ileiv   plant    •571',  Con- 

cretc-uiill     bilildInK     Hiniel  Ion  .  . 'eTB 

— Chlcauu  track  elevation— .Sle.l-ln- 
concrete  lirlilneM;  bin  earn  for  con- 
creting tralnn;  traveling  forniH  for 
retalnlng-wallH:  Mubway  lirldgeH 
•fi7(l,    (n)»li7,   Three-levnl    croMHlng    '708 

— Chimney,  Concrete-JackctlUK  cor- 
roded  •221 

— Chimney,  Tearing  down  250-ft.  re- 
inforced,    Phlla.     pumping     Hlatlon, 

•7s,    (11)359 

— City  tunnel  work,  Calsklll  a<iu(!- 
duct •»«,    •9S,    •I4S,    •194,    ^894 

— Cleveland  water-supply  tunnel, 
Concreli'-block  erecting  machine  at    *i 

— Coal  Hlack  for  concrete  aggregate. 
Ketchun)   540 

— Computer,  Concreto-ciuantlty,  Le- 
high       (n)128 

— Crib  with  precast  members,  Chi. 
&    West.    Ind     U.K '905 

— Culvert    form.s,   Huildlngs  of •1083 

— Culverts,  Half-circle  corrugated. 
HIteshew     '270 

— Curb-  and  joint-protection  bar, 
ITnlversal      (n)^656 

—  nam,  Austin,  reconstruction  ^528, 
•788,  •logi.  Concrete  turbine  cas- 
ing  '1125 

—  Dam,  Spaulding,  Concreting  with 
belt    conveyors   and   chutes •lOS? 

—  Dam.    Three    Miles    Falls ^1009 

— Edison    Are    discussed    37,    38,    133, 

Repairs  to  columns,  girders,  etc. 
•89,  New  i)Oints  356,  Concrete 
melted  •363,  Columns  and  shrink- 
age stresses;  Univ.  of  Minn,  bulle- 
tin.    McMillan    ^502,    Report   issued 

(n)461,    Edison's    statement (n)910 

— Estimating    tables,    Koehring.  .  .  (n)544 
— Factory  building.  Expansion  meas- 
urements    on      concrete.     Gray      & 
Davis,   Cambridge,   Mass.      Koon...'408 
— Floor,   Barry's  tile  and  concrete .  .'1183 
— Floor-hardening      system,      Bruner 

(Jranitoid    221,   Erratum (n)448 

— Floors,  Experiments  to  determine 
cause  of  dusting  of.  Harding, 
Whitehall  Cement  Mfg.  Co.,  Har- 
rison   &    Schaffer 228 

— Floors,  Steel  trough  forms  for 
ribbed  concrete.  Concrete  Engi- 
neering   Co.'s (n)944 

— Ford  Motor  building,  Louisville — 
Concreting     plant     with     one-man 

control   •1132 

— Form,  C.   S.  adjustable  column .  (n)*S48 

— Form  clamp,  N.   E.  column (n)*960 

— Form    spacer   and    tie,   Tyscru .  .  (n)'752 
— Forms    for    buildings.    Features    in 
Hodges     adjustable — Adjustable 
shores;      column      forms;      flexible 

mat  for  floor  forms *730 

— Forms,  Suspended  steel,  for  paving, 

Heltzel     (n)*640 

— Frost  proofing,     Lansing (n)191 

— Grouting,   Rock.   Milton   reservoir.  . '468 
— Halifax  pier — Concrete  in  sea  water, 

•1204 
— Heater   for   mixers,    Koehring.  .  (n)*144 
— Kan.      Cy.,     Concrete     aggregate — 
Careful      inspection      needed;      soft 

stone;    river    sand 75 

— Lime,  Hydrated,  in  road  concrete — 
Md.  experiments.  Childs  503,  John- 
son     1087 

— Luten  patents — Senate  investiga- 
tion      <n)509 

— Memphis  bridge  floating  concret- 
ing  plant    '792 

— Milwaukee  Co.  House  of  Correction 
— Winter  concreting  job — Adjust- 
.ible  form  joints;  knockdown  tower; 

chute;   heivting    *53S 

— Milwaukee  track  elevation — Con- 
crete-block   and    cellular    retaining 

walls.      L.icher    •104.S 

— Mixer  and   road   roller,  Wettlaufer, 

(n)lOOS 
— Mixer,    Compact    traveling.    Munic- 
ipal    Engineering     &     Contracting 

Co.'s    (n)*960 

— Mixer-distributor    for    road     work, 

Municipal    E.   &   C.  Co.'s (n)*36S 

— Mixer,    Double-drum,    Olsen .  .  .  .  (n)*5S9 
— Mixer,  Equitable  small  portable  ..*  1037 

— Mixer.    Eureka    batch-type (n)4fi4 

— Mixer.  Giesler  small  hand,  Galland- 

Henning   Mfg.    Co.'s (n)«1056 

— Mixer,    Mason    mortar (n)*100S 

— Mixer    with    tower,    Cropp ^826 

— Mixers,  T.  L.  Smith  Co.'s ^716 

— Mixing,  Rapid,  Balboa  dry  dock  (n)1183 

— Mixing   time   and    strength 182 

— Montreal    reservoir    concreting    by- 
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compreHMed     air,     MacMlchnol     ityH- 

tem      ^122 

— N.  Y.  barge  ciinal — Oak  Orchard 
Crwek  croMMlng.  Low  ^430,  Concrete 

niaiit    for   a    lock ^1078 

— Panama  Republic  experlcnccM — 
E(Te<M  of  M<ra  water;  wharf  :ind 
marki-t;  water-tight  concrete  roof 
with    no   wat<!r|)roollng.     Crary  .  .  .  . '21  4 

—  I'lerM,   San    Fr.anclHco.      Newman  ...  ^326 

—  I'l|ie  droiiH,  chut(!H,  etc.,  Vallcr- 
Mont.    Irrigation    canalH •241 

— Pipe,  Plai-Ing  Jointed  concrete  prcH- 
Hure,   in    brick    tunnel,   Ualllmore  .  .  . 'eOO 

—  I'lttHburgh  North  Side  Point  bridge 
—Concrete  chut  lag  pl.'iiit  with 
braced      boom     .•mil     chute.     Jones, 

•193,    (n)279 
— Helnforclng-bar     bender,     Wallace, 

(n)^1200 

—  Rolnforclng-bar  r-l.olt  splice,  Yale 
Howl;    tests.      Atwood     ^218 

—  Reinforcing  steel,  llolst  for,  Ford 
plant,    Cincinnati     '395 

— Reinforcing  steel.  Painted,  Tests 
for  bond  and  electrolytic  corrosion 
of.      C.iirdner     •ISe 

—  Retaining  wall,  High  concrete, 
with  structural  reinforcing,  Wel- 
land   ship   canal    •776 

—  Retaining  walls,  TltUn,  O. — Costs 
for  iilain  and   reinforced  concrete  . '1088 

— Road  and  flood  channel.  Combina- 
tion, Los  Angeles  Co.     Bennett....    ^42 

— Road-concrete  rattler  tests.    Shooi), 

(n)543 

— .Scow,    Durable,    Welland    canal....    *79 

— .Screening  plant.  Compact,  Biesanz  ^831 

— .Sea-wall  construction,  Pegram's — 
Concrete  in   packing  boxes (n)832 

— Sewer   forms,   Hlaw   Steel   '494,    (n)«800 

— Sewer  viaduct,   Duluth.     Oilman  ..  •ligi 

— Shelf-angles,  Insert  for  attaching 
to  concrete  walls,  Reinforced-Con- 
crete    Co.'s    Rrussel     (n)*512 

— Slabs — Fixen's  tost  '1070,  Phila. 
ruling  (n)  21,  Patent  decisions 
(ns)  91,  1245,  N.  Y.  formula  (n)lOSO, 
With  staggered  columns.   Kopcynski  181 

— Slabs  and  walls.  Cubic-yard  table 
for,    Schirmer's    (n)895 

— Snoqualmie    tunnel.   Concreting.  ...  •348 

— StanUpipe,  Attleboro,  History  of 
554,  *816,  833,  Mensch  *836,  Alrich, 
Wason    *949 

— Standpipes  discussed  by  N.  E. 
Water- Wks.     Asso 554 

— Steps,  Building,  without  forms. 
Central   Const.    (So.'s.      Hardman  .  .  .  *731 

— Stone  screenings  as  fine  aggre- 
gate     (n)224 

— "Tank,   Brick,   Concrete   lining  for.  .    544 

— Tank,     Duxbury    water-works '882 

— Test,   Autoclave  cement 945,   951 

— Testing  concrete,  by  N.  Y.  Public 
Service  Comm.,  for  subways.  Good- 
win— Laboratory  instructions  ^202, 
225,  Specifications  for  aggregates 
and  results  of  field  tests  *247,  Field 
concrete  better  than  test-sample 
concrete    350 

— Tests,  Comparative,  of  trap  rock 
and  slag  as  aggregates (n)354 

— Tests,  Field  and  laboratory,  N.  Y. 
Highway    Comm •232,    225 

— Tests,  Field,  on  Mass.  Tech.  build- 
ing concrete.     Thompson (n)448 

— Tower,  Concreting  plant  with 
double-braced.  Wells  Bros.',  for 
Montgomery  Ward  bidg.,  Kan.  Cy.  *442 

— Tower,  Movable,  and  home-made 
skip,  Stone  &  Webster's,  Fall  River. 
Palmer     •eST 

— Track  intersections.  Concreting, 
with  portable  mixer,  Wichita 
streets    ^493 

— Traymore  Hotel,  Atl.  Cy.,  Highest 
reinforced-concrete    building •oSe 

— Tunnel,  St.  Louis  water.  Concrete 
lining,   by  air.      Davis *164 

— Viaduct,    Double-deck,   Kan.   Cy. .  .  .    '10 

— Viaduct,  N.  Y.  Connecting  Ry. 
Eastern;  earth-filled  concrete;  tie- 
rods    'SSS 

— Warehouse.  Midland  Co.'s.  Chi...(n)365 

— Waterproofing  existing  structures. 
Strawberry  Val.  reclamation  project  707 

— Waterproofing  Hudson  tunnel  with 
cement-and-clay     mortar 731 

— Wateriiroofing  Nashville  reservoir. 
Southaate    •S4» 

— Waterproofing  pat.  decision,  New- 
bury     (n)236 

— Waterproofing  materials,  Prussian 
tests   12i> 

— Youngstown  building  accident;  re- 
forms 225,  Erratum  (n)455.  Warn- 
ing against  cold-weather  concret- 
ing.    Rands    •548 

Conduit  rods,  Blumenthal  pickup  tool 
for   broken,   Barnard   &   Co.'s.  ...  (n)^96 

Conduit  sections.  Table  of  circular 
and  horseshoe.     Ellis •1182 

Connaught   bridge   fire    •SoS,   '1035 

Connecticut  Riv.  improvement,  Wind- 
sor   Locks    (n)954 


EXGINEERIXG  XEWS— IXDEX 


January  1  to  June  ."50,  191.3 


Page 

Connell,  W.   H.      Snowplow •40 

Consol.  Gas  Co.'s  elec.  sigrn    •1071 

Construction  camp.     See   "Camp." 
Construction   News    items   numerous.    897 
Construction  plant.  Electrically  oper- 
ated,   Lahontan    tlam •761 

Contract,    Boston's    10-year    lighting, 

(n)649 
Contract,     Long-term     garbage     dis- 
posal, N.   Y.   Cy 497,   642,    (n)50S 

Contract   methods,  Ohio   dam '806 

Contract  of  employment — Right  to 
use  technical  knowledge  after  leav- 
ing   service    (n)1217 

Contract,  Panama  crane.  Cooke  et  al., 

•913,  947,   •1045 
Contract  plans.  Filing,  in  "Engineer- 
ing  News"    office    S97 

Contract.  Sizing  up  and  bidding  on, 
in  dull  times — Cumberland  Val. 
bridge.  Harrisburg  '682,  Careless 
estimating  on  bridge  at  Columbus, 

0 1041 

Contract     void,     Pittsburgh     school — 

Differing   time    basis (n)650 

Contract   voidable   under   strike-and- 

fire   clause    (n)771 

ContracCing  — Building-business 

changes.      Tuttle    1024 

Contractor.  How  professor-and-stud- 
ent   competition   made   an   engineer 

a.      Traveler     741 

■Contractor's    camp.      See    "Camp." 
■Contractor's  method  for  holding  good 

men,   Aberthaw   Const.   Co.      Tuttle    694 
Contractors     and     engineers.     Better 

cooperation    between    273 

Contractors  and  subcontractors.  Fair 
dealing    between — Master    Builders 

Asso 1041 

Contractors,   Are   these   breaking   the 

Sherman   law?     Contractor    901 

Contractors'  difficulties.  Drainage- 
ditch.      Whitney     632 

Contractors'  organization.  Cedars  hy- 

dro-elec.   plant    ^570 

Contracts,  Pavement,  Saving  in...(n)176 
Converse,  G.  C.  Sanitation.  Iquitos.  .  •201 
Conveyor-bridge  track,  Milwaukee  ..  ^200 
Conveyor,      Warehouse      cotton-bale, 

Galveston.       Fordyce     ^718 

Conveyors,    Belt,    Concreting    Spaul- 

ding  dam  with   ^1057 

Convict  labor,  Colo.  road.     Ehrhart..    375 

Conway,  G.  R.  G.     Pres.  Gamble ^392 

Cooke,  F.  H.     Panama  crane   failure, 

•913,    '918,    947 

Coombs,    R.    D.      Wind    stresses 359 

Cooper,  P.  A.     Allowing  for  irrigable 

lands   not    irrigated    405 

Copper   production,   U.   S (n)1053 

Corner  cap.  Howard's  metal,  for  rus- 
tic siding.      Bailey    (n)^736 

Corrosion.     See  also  "Iron  and  steel." 
Corrosion    resistance — Monel    metal..    890 
Corson,   S.   C.      Water   aerator,   etc.  ...•853 
Corthell,  E.  L.     Miss,  delta  subsidence  597 
Coshocton  bridge  work  •28,  •890,  Cor- 
rection      1039 

COST  DATA 

— Asphalt     plant.     Municipal,     N.     Y. 

•1077,    (n)237.    Erratum    (n)359 

— .\utos.   in   irrigation   service (n)896 

— Autos,  vs.  horses,  road-work  super- 
vision        769 

— Brick-paving   bids.   St.   Louis.  ..  (n)1197 

— Brick  roads,  Ashokan   dam 833 

— Bridge,     How      $200,000,     will     cost 

$800,000,    St.    Paul    785 

— Bridges,    Low-water    concrete ^630 

— Building.    Low    cost    of 993 

— Camp   buildings.   Knockdown ^31 

— Cement,  Los  Angeles  municipal...  229 
— Chimney,  Demolishing  concrete...  ^78 
— Cincinnati  filtration   ^856,  Erratum, 

(n)1006 
— City  tunnel,  Catskill  a(iueduct .  .  .  .  ^199 
— Concrete  lining,  Burbank  canals.  .  773 
— Concrete  pavements  in  1914.  Hilts  941 
— Concrete      pavements,      Sioux      Cy., 

•1112,   1138 

— Concrete    waterproofing 707 

— Cumberland    Val.    bridge    contract, 

Harrisburg    •682,   1041 

— Drainagi-  ditching.  Cheap,  111. .  .  .  (n)402 
— Drilling   anchor-bolt   holes,   Quebec 

bridge.       Phelps    ^219 

— Drilling,  Rotary  and  stiindard .  .  .  .  943 
— Elevated    railway — Effect    of   apati- 

length    on    cost    ^972,    Mcl.,ure 1189 

— Flre-protectlon  system,  San  Fran- 
cisco  *i91 

— Foundation    piers,    L.    I.    Cy 221 

— Garbage    reduction,    Cleveland    527, 

1042,    (n)605,   Columbus 1030,    1042 

— Hauling  material,  country  roiiil.s, 
by  teams,  motor  trucks  and  InduM- 
trlnl  railways  173,  '174,  (nB)354,  4!IB,  H88 

—  Highway  deslKii.  Economlciil. 
Hargcr     1 1  •'■6 

—  Hydro-clfctrlr  power  rout  <'i)in- 
pared  with  steam.  Pacific  North- 
west   'ai-' 

—  Irrigation,  Municipal,  Lou  Angeles  •34.''i 
— JItnev   bus.  The.      Pnliii 9^1.   '"•'■ 
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— Lighting  plants.  Municipal,  Calif..  .    33S 

- — Messhouse,    Arrowrock    dam ^1203 

— Motor-vehicle     operation.    Los    An- 
geles   water-works    service S62 

— Municipal  ry.   operation.   S.   F ^323 

— Municipally   owned   plants.   Assess- 
ing  cost   of  extensions   in.      Reed.. 1001 

— N.   Y.   barge  canal    17S 

— N.    Y.    highway    maintenance 738 

— Ohio  Riv.   dam  No.   9 •Sll 

— Panama-Pac.  Expo,  construction  ..  •SSS 
— Pavement,  Asphaltic  concrete,  with 

portable   mixer,  Albany,   Ore ^1037 

— Pavement      patching.      Bituminous. 

Lea    ^259 

— Pavements,    Asphalt-block,     N.     Y., 

645,   901 
— Pavements,       Redressed       granite- 
block    ^1020 

— Paving  ■n-ith   3-in.  brick 223 

— Phila.  pavements.  Cleaning  various  SS9 
— Railroad  construction  in  1S30  .  .  .  (n)375 
— Refuse   incinerator.   Savannah    ....•258 

— Retaining    walls.    Tiffin,    O •lOSS 

- — Road  construction,   earth   moving.  .    734 

— Road — Hudson   Co..   N.   J.,   Boul 1049 

— Roads.    Brick   and   concrete 633,    696 

— San   Francisco  construction   statis- 
tics        317 

— Sewers,    San    Francisco 29 . 

— Storm-sewer     reconstruction,     Lin- 
coln      ^711 

— Street    paving,    Chicago    <n)S14 

— Surveys,   Idaho   highway    (n)S32 

— Three  Miles   Falls   dam ^1012 

— Tower,    435-ft.,    Panama-Pac ^871 

— Train,  Stopping  and  starting 737 

— Tunnel   driving.   City,  N.   Y •153 

— Welding,  Electric-arc.    Cravens  (n)10S4 

— Welding    pipe    joints    and    Ys '233 

Cotton-bale        conveyor,       Galveston. 

Fordyce     ^718 

Cotton  warehouse  and  terminal,  New 

Orleans    ^1217 

Crane  attachment  for  turning  flasks 

in   foundry.   Natl.   Transit   Co.'s .  (n)«402 
Crane,  Builder's  mast.  Willing  Bros.'  '938 
Crane    design,    "Safety-first,"    North- 
ern     (n)559 

Crane  hooks.  Safety .  .^353,  (ns)^656.  ^832 
Crane,  Panama  "Ajax"  floating,  which 
failed — The   contract.      Cooke    ^913, 
The    failure.      Cooke    •918,   Ed.    947, 

Leffler,   Godfrey    ^1045 

Crane,     Steam-electric    wrecking, 

Mich.   Cent.   Detroit  Riv.  tunnel    (n)»416 
Crane.      150-ton     revolving      floating, 
Wellman-Seaver-Morgan,    for    Nor- 
folk  Navy   Yard.      Case    •1164 

Cranes,  Man-hoist,  on  Quebec  bridge 

erection  traveler    •421 

Cranes,  Traveling,  Derrick  on ^127 

Crary,   A.   P      Experiences  with   con- 
crete  in   Panama   Republic '214 

Crecelius,    S.     F.      Competition    from 

Govt,   engineers    996 

Creighton,  W.  H.  P.     Competition  by 
professors   in   engineering   schools.    453 

Creosote-oil    economy.      Weiss 879 

Creosoting.       See    also    "Pavements," 

"Timber." 
Cresson,  B.  F.,  Jr.     Shore  prottction  .  ^904 
Crib,  Concrete,  with  precast  members, 

Chi.    &    West.    Ind.    R.R ^905 

Crib.  Placing  Milwaukee  water-works 

intake.     Stoelting    ^1058 

Cross,  W.  M.  Poor  sand  in  asphalt.  .  621 
Crossings,  Noiseless  ry.,  Cobb.  .  (n)*1151 
Crowe,      F.      T.      Dragline-excavator 

work     11S3 

Crown   Cork   &  Seal   factory ^1012 

Crushers,  Rock.     See  "Rock." 
Culebra  Cut.     See  "Canals — Panama." 

Culvert   forms.  Buildings  of ^1083 

Culvert  pipe.  Odd  uses (n)^32 

Culvert,  Oak  Orchard  Creek  of  N.  Y. 

barge    canal     ^430 

Culvert  pipe,  Lock-Joint  cast-iron  (n)^992 
Culvert,  Sectional  concrete,  Gibson's, 

(n)^640 
Culverts,  Half-circle  corrugated,  Car- 
lisle,   Penn.      Hiteshew     ^270 

Culverts.    Tile    drains    for    small,    on 

highways.      Nelson    1083 

Culverts  under  sidehlll  embankment. 

Milford    (n)10S4 

Cumberland,    M(l..    water-supply    and 

typhoid.      Fowler,  Colton •oeg 

Curb,    Concrete,    Integral    with    pave- 

m.nt     (n)401 

Curbs,    Steel-protected.    Mcadville    (n)224 
Current  meter.     See  "Water  measure- 
ment." 
Curtain    walla,    12-ln.,    under    N.     Y. 

code    (n)S96 

Curve.     See  also  "Diagram,"   "Chart." 
Curve,    Flnillng   offsets   to,    from    long 

chord.     Tappnn    (n)448 

Curve  Bupereleviition,  Highway.  Har- 
ris     1044 

<'urvo.    Vertical.    In    track,    Locating 

low    point    of,       Drucker (n)^44S 

Curves  and    tangents,   Throe-cenlereil 

connecting  tiacks  lietwecn.    Shoup  •116 
Curves    for    solving    hydrostatic    cat- 

.■1,  II  V        Gllili  "I'.I'.S 
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Curves,  Lubricating  rails  on 475 

Cutoff   wall.    Expensive,    Cedar   Lake 

reservoir    737,   748 

Cyanamid  works,   Niagara   Falls   •IS, 

546,   557 
Cypress,  Lasting  qualities  of (n)422 

D 

DaCamara,  H.  Hoist  for  reinforcing 
steel    •SSS 

Dabney,  T.  G.  Govt,  competition 
with  private  engineers    1140 

Dallas,  Tex.,  bridge  sidewalk  acci- 
dent   *92,    129,    275,    (n)141.    Repair, 

(n)^1052 

Dalles-Celilo    canal     (n)653 

DAMS 

See  also  "Reservoirs,"  "Coffer- 
dam." 
— Arrowrock  dam  progress.  Paul 
•370,  (ns)510.  ^1002,  Messhouse 
management.  Clawson  ^1201,  Tube- 
mill    lining    ..(n)433 

— Austin,  Tex.,  masonry  dam  recon- 
struction *52S,  Taylor  •lOsg,  Power 
development.  Taylor  ^1124,  Caverns 

under    it.      Blanton ^788 

— Beaver  Park  rock-fill  irrtgation 
dam;    porous-foundation    problems. 

Hinderlider     '660.     689 

— Cedar  LaKe  reservoir  leakage  •112, 
6S9,    Cut-off    wall;    broken     intake 

pipes    737,   748 

— Elephant     Butte     dam     foundation. 

Excavation   for.     Baldwin •49 

— Jam-proof   dam,   W'is.    River •895 

— Jordan  dam,  Utah;  unusual  regu- 
lating  devices.      Cannon    •860 

— Kennedy   quartz-mill  tailings  dam, 

Eastwood   type    *818 

— Kensico  construction  in  1914.  Smith 
(with  insert)  '966,  "Thermophones." 
Kennedy  S36.  Premature  blast ..  (n)909 
— Keokuk  dam  concreting  detail  (n)^224 
— Lahontan  dam,  Truckee-Carson 
irrigation  project,  Nev. — Earth 
embankment:  twin  spillways:  out- 
let     tower;      electrically      operated 

construction  plant.     Cole 'TSS 

— Lyman  dam,  Ariz.,  failure.      Nichols  794 
— Milton     reservoir    cutoff    wall    and 

rock  grouting    ^468 

— Ohio  Riv,  dam.  New  Cumberland. 
W^.      Va. — Contract      methods      and 

equipment.       Shriver     •806 

— Roosevelt    reservoir    filled    (n)^844. 

Sprinklers    for    dam (n)944 

— Safety   factors.      Mees    596 

— St.  Paul-Minneapolis  dam (n)1003 

— Salmon  Creek  dam,  Alaska;  a  con- 

st.ant-angle    arch    type ^472 

— Spaulding  dam  of  Pac.  Gas  &  Elec. 

Co.,    Concreting    •lOST 

— Swift   dam,   Montana    ^241 

— Three  Miles  Falls,  Ore.,  multiple- 
arch  diversion  dam,  Umatilla  proj- 
ect.     Newell     ^1009 

— Tiffin,    O.,    Failure    of    small    earth 

dam.      Ruhling    •1121 

Darton,    N.     H.       Stopping    landslide, 

Mt.   Vernon    *369 

Darwin,  W.   P.     Jacking  up   concrete 

arch    over    settling    pier ^588 

Davis,  C.  E.     Locating  water  pipes..    250 
Davis,  E.  C.     Concrete  lining  tunnel  ^164 

Davis,    H.    A.      Cement    test 951.    945 

Dayton,   O,,    garbage   works (n)365 

Death   rate,  N.   Y.   Cy (n)189 

Decatur,   111.,  sewage-testing  station, 

(n)555 

Dent,   E.   J.,   on   draft   of  vessels 738 

Denver,  Colo. — New  railway  terminal 
•630,  Erratum  (n)997.  Bond  and 
charter-amendment    election     ..(n)1053 

Derrick   car.   El.    ry.,   N.    Y ^986 

Derrick,    Light    portable,    Channon .  .  ^490 
Derrick   on   traveling  cranes  for   mill 
erection.    .Maska-Gastineau   Mining 

Co ^127 

Derricks,    Handling   dump-cars   with, 

(n)272 
Des  Moines,  la.,  water-works.  Munic- 
ipal ownership   (n)lS8 

Detroit,  Mich. — Belle  Isle  bridge 
fire  •906.  (Jarbage-reduction  plans 
(n)2S6,  Transportation-problem  re- 
port   (n)603.    United    Ry.    purchase, 

(n)702 
Diagram.      See   also   "Chart." 
Diagram — Con  Crete -block       compres- 
sion   absorption    relations (n)^544 

Diagram  for  capacity  of  angle  struts  ^223 
Diagram      for      computing      rock      In 

sewer    trenches,      Bryan    •lOSl 

Diagram     for    flow     in    channels    and 

conduits.      Fish    •732,827 

Diagram    for    net    section    of    riveted 

tension     members     ^893 

Diagram   for   pumn  tests (n)^640 

Diagram  for  use  with  solar  ephemerls, 

(n)^176 

Diagram,   Gusset-plate.      Eliot •SIO 

l>lugram.  Steel-tape  tomperature- 
••orrec-tion.      Smith     (n)^49ii 
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]t|iii;rani,  Woodon-lioam.  lIuilHon  .  .  .*A30 
niuKi'unin — Curvt'H  for  moIvIiik  liyilro- 

Btiitli-  oiitriiaiy       <;ilil>    •flflH 

I>liiKi'a>">* — I'uiVTH     for    Hlii'iiKtli    iiliil 

ilollcotloii  of  vi'i-y  loiiK  coluinilN.  .  *1  lOH 
PluKiainH  of  Ki'owlh   of  oi'KutilNiiiH   In 

rrs.TVolis      •858 

Ploilcl     <'I1kI|><>-        ^'<'<'     "lOllKllU'M." 

nikr.  Scow   bililKf  for  bullillntr 77» 

Illpi>«>r».  Shovrl  aniX  droiiKu — Marlon 
HtitttMuont      HO 

Pitch.  Src  ftlwo  "Earthwork,"  "I'u- 
Miils."    "Sowrm." 

PItcliliiK    with    (lynnmtte.      Edwiiriln. 

(n)»7S« 

PlvlntJ-fxporhnpnt  rcsiiltn,  I>i'r|), 
Honolulu    "sr..   T9fi.    (n)lOOf. 

I>ockM.      So(>    "Whnrvps    and    UockB  " 

l>OKii  In  temporary  utructureii.  Oood- 
(iay      •730 

Ponu',  (>ftaKonal  franioil,  San  Kran- 
clsro    AiKlltorhini     '771 

Ponu'.   Typli-al.    ranania-l'iio 'Sas 

Poi\kln.    M.       Koad    .lulidralna »»2H 

Poor.  QuU-k-i-lo.Mlnn.  for  prcHHurc 
cylinders.    Vuloan    Iron    Wks •10C4 

PoB  Hlo9  brldnc  Ual.sliu;.  Ha«cl- 
w  ood     *lH-> 

Pownps.  J.  U.  riulnfli'ld  sewuKe- 
works     234 

Praft   of  ocean   vcssel.s 73S 

PraftliiK.      See   "Prawlnjr." 

Pra^tUne  uxoavator.  See  "Karth- 
work." 

Prain  and  road.  Comhinntlon  con- 
crete.   Los    Anjteles    Co.      Bennett..    '42 

Pralna^e.  See  also  "Flood,"  "Sew- 
ers." "Culvert." 

PratnaKe,  Boise  project — Dragline- 
excavator   work    11  S3 

Pralnn>;e  district.  Little  Rlv..   Mo. ...•519 

PralnaKe-ditch  contractors'  dilHcul- 
tles.      Whitney    6»2 

DrnlnaKe-ditch  maintenance,  Sny  Isl. 
Levee    Dlst..    Ill 881 

Prainase    ditching.    Cheap,    111 (n)l02 

D  r  a  1  n  a  gr  e.  Kverplades — Contract 
(n)K03,    Land    fraud    (n)237 

Pralnape  for  irrigated  lands (n)7ni 

Pralnag:e,   Land,    in    Minn (n)6r>0 

Pralnage  on  Big;  Black  Uiv..  Miss.   (n)8.')3 

PrainRge,  Snioothinpr  railway  sub- 
grade  to  insure  pood    498 

Drainage — Stump   retainins  wall.(n)*176 

Prainage,  Sub-,  of  earth   roads •S2S 

Drainage  tunnel  to  stop  Mt.  Vernon 
landslide.      Darton •269 

Draining  swamps,  Brazoria  Co.,  Tex.. 

(n)701 

Drains,  Tile,  for  small  culverts.  Nel- 
son     1083 

Drawbridges.      See   "Bridges." 

DRAWING,   DRAFTING 

— Bevels,  Table   of,     Williams 639 

— Blueprinting  machine.  Wickes  con- 
tinuous     {n)*60S 

— "Drafting  profession.  Big  money  in"  129 
— Drawing-board    warping.    Prevent- 
ing.     Jones    (n)fi39 

— Eraser   fragments.   To   remove  ...  (n)402 

— Gusset-plate   diagram.      Eliot '940 

— Platting     topography    to     distorted 

scale;     protractor '123 

— Ruler.    Adjustable    curve,    Weston. 

(n)«607 

— Table.  Field  drafting.     ■W'ebb •828 

— Tracings.  Paper,  treated  with  car- 
bon paper  as  substitute  for  ink 
tracings.       Emory     (n)592,     McCul- 

lough    (n)6SS 

Drawspan      moving,      Harlem      Riv., 

(ns)    413,    1U50 

Drawspans,  Weight  of (n)992 

Drayer,  C.  E.     Publicity  for  engineer 

lOlS.    Concrete    bridges •1214 

Dredge.      See      also      "Earthwork," 

"Shovel." 
Dredge.   American   Steel,    work.  .  .  .  (n)402 
Dredge,     Dipper.     Blasting     pit     for. 

Wilson      ^1227 

Dredge  dipper.  Weld  repair  on...(n)^7S4 
Dredge  dippers — Marion  statement..  SO 
Dredge.  Electric  suction,  with  speci.il 

cutter  for  gumbo,  Cuyahoga  River  ^220 
Dredge,  Electrically  operated  hy- 
draulic. Norbom.  at  Lake  Nokomis, 
Minneapolis  SS9.  Pump  and  cutter  ^1079 
Dredge.  Oil-engine  dipper.  Bay  Cy...^l73 
Dredge — Woods  scraper-excav.-itor .  .•542 
Dredging,    Panama    slides.      Comber, 

Predging    plant,    Phila.    city (n)S79 

Dredging    "sudd"    on    Nile •SIS 

Predging  100  ft.  deep  with  suction 
dredge,    for   Calumet   &   Hecla   mill 

tailings    (n)272 

Presden  sewage-treatment  plant ...  ^1224 
Priers.   Multiple-tube    rotary.    Roller, 

(n)^24n 

Prill — Rock-sounding    rig •BSS 

Prill    sharpener    with    air    hammers. 

Sullivan     (n)^1152 

Prill,  Standard  light-weight  diamond, 

(n)^463 


I'uKn 
Prllllnir     anchor-bolt     holoii,     Quebec 

brldur.   Com   of.      I'helnH    •219 

PrIllInK,   <'lly    tunnel.      8|)nar •148 

PrIlliiiK.   CiiNlH   of   rotary   and   Mtand- 

II rd        R.-qua     9*2 

PrlllliiK,     Kotiiry,    Kharp     A     IIUKhuH 

cone    l>lt     for.       HunheB •928 

PrIllInK    3n-lM.    IrrlKalloii    wellH ^924 

DrIllH,     Mc'Cuckln'H    exteiiMlon,     III     P. 

H  U.    tunnel,    Kennenlell.    I'cnn •SSO 

ProuKht.    Record,    lit    HoHton (n)700 

Prv   dock.    HoMloii,   project.  .  .(nH)237,   413 

Pry   .lock.    IViirl    Harbor HI,   •HO 

Pr.\ -dock    piimii'i,    Liverpool (n)246 

Prv  rol.  I'rolecdiiK  wooden  bulldlngH 

fioin—  lli>xlcH    r.port     498 

I>ryerH.      .See    "Drlern." 

Pu  Pont   Powder  Co. — Burn  dynamite 

canes   943,    lilastlnK   frozen    freight, 

(n)943 

Puluth,   Winn. — Sewer   viaduct •1181 

Dump- wiiKon,       Motor.       See       "*Iotor 

vehlcleH," 
PumplnK-brldge,    Halifax.   N.    S.    •634, 

Winnipeg    dlst 779 

Pumping   wagoiiH   by  derrick  ....(  n)'1184 
l>urham,  H.  W.     Tractor-trailer  work. 

N.     Y,    HtrcetB    ^444.     Asphalt-block 

pavements  •521,  645,  901,  MuTiiclp;il 

asphalt    plant,    N.    Y.    ^1074.    (n)237. 

i:rratum    (n)359 

Pust.    Preventing    concrets-door    221. 

(erratum   n44s) 228,   361 

Puxbury,    Mass.,    concrete    tank ^882 

Dye,   1.   W.      Radio   towers    ...'inH,   ^1228 

Dyer,   A.    T.      Halif.iH    pier ^1204 

Pynamlte    cisi-s.    Burn    your 94S 

Dynamite    fumes    kill    rodents (n)8Sl 

K 

Eiigle    Pencil    Co.    building (n)103B 

Earl.  G.  C.  Water-works  coopera- 
tion       999 

Earthquake,    central    Italy (n)139 

EARTHSLIPES 

— Cedar  Lake  reservoir  intake  pipes 
break 748 

— Earth-flll    slide,   M.    K.    &   T (n)237 

— Kanawha  &  Mich.  Ry.  slide  near 
Longacre,    W.    Va '747 

— Mt.  V«rnon  slide.  Drainage  tunnel 
to   stop.      Darton    'SeS 

— Nor.   Pac.   Ry.   construction •SSS 

— P.anama  slides.  Dredging.     Comber. 

•753.   786 

— Panama   slides (ns)189,   236,   510 

EARTHWORK 

See  also  "Shovel,"  "Dredge,"  "Soil," 
"Foundations,"  "Tunnels,"  "Shaft," 
"Roads,"    "Uams,"    etc. 

— Backfilling  with  road  roller,  Los 
Angeles.      Heinly   •941,  Warren  ....  11 J9 

— Cedars  hydro-elec.  plant  ex<ava- 
tion    ^571,    593 

— City    tunnel    excavation.      Spear... •148 

— Columbia  Riv.  bridge  embankment. 

•1220 

— Computation  form.  Simple.  Ver- 
planck     29 

— Culverts  under  sidehill  embank- 
ment      (n)1084 

— Ditching  with  dynamite.    Edwards. 

(n)^736 

— T>rainage-ditch  contractors'  dilh- 
culties.       Whitney 632 

— Drainage   ditching.  Cheap,   111. .  .  .  (n)402 

—Dumping  bridge,  Halifax  634,  Win- 
nipeg        779 

— Dumping  wagons  by  derrick ..  (n)*1184 

— Elephant  Butte  dam  foundation. 
Excavation    for.      Baldwin •49 

— Embankment,  Philippine  roadway, 
for    overflows.      Root 437 

— Excavator,  Albrecht  dragline,  with 
wagon     loader     ^76 

— Excavator  bucket.  Adjustable  drag- 
line,   McCormick    (n)*464 

— Excavator,  Very  large  dragline, 
Shnable's,  used  on  Calumet-Sag 
canal,    etc •1231 

— Excavators.  Earth-moving  with 
electric  dragline,  Boise  project. 
Crowe     1183 

— Excavator,  Large  built-up  timber 
mast   for,    R.    W.    Dull   Co.s •SgS 

— Excavators,  Dragline,  Dull  Co.'s 
double-edged  scr.aper  bucket  for  (n)640 

- — Land-leveler,    Large   Schmeiser    (n)*S48 

— .Milton  dam,  Youngstown — R.ipid 
work  with  Thew  shovel (n)^128 

— Nor.  Pac.  R.v.  coast  line — Sea  wall 
and  embankment;  fill  across  lake.. •562 

— Reservoir,  Milton,  at  Youngstown — 
Cutoflf-wall  and  rock  grouting; 
steel    sheeting     ^468 

— Road  construction.  Southern.  Meth- 
ods and  costs  of  moving  earth  in. 
Hughes    734 

— Rock  in  sewer  trenches.  Diagram 
for   computing.      Bryan •lOSl 

— Rock-sounding  rig,  Welland  Canal  •esS 

— Scraper-excavator,    Wood's    ^542 

— Trench   tamper,   Staley    (n)^607 
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EARTHWORK— Continued 
— TienchliiK.     Thawing     ground      for. 

Kalamazoo.  Mich.  Lenilerink  .  .  .  .  •SSI 
— Viaduct.  EiiMtern,  ICarth-fllled  .  .  .  .  •HH6 
K»ldy,  C.  L  Car-reHlMtanco  tests....  899 
Eddy,  H.  P.  Local  engineering  hoc.  043 
EdlMon  Are  37,  SS,  •89,  133,  356,  •SBS, 
•.^02,      (n)4'il,      I'idlHon'H     Htatcment 

(11)1110.    Another    fire (nJSSS 

lOdlson's   benzol   plant   erection ....  (n)557 

EDUCATION 

Reo  also   "Engineering  schools." 
— "Drafting     profesHlon,     Big     monsy 
In" — AdvertlHcment     129 

—  Engineering  educ.-itlon,  (Carnegie 
survey  of  993,  (n)795.  Successes 
and  failures  of  schools    1086 

—  Industrial  education.  Discord  in 
<IemandH  for — 1'.  .'^.  Commission; 
Ayre.i,   of  Sage    Fouiiil.illon 737 

— N.'ition.'il  .Soc.  for  I'romotion  of 
Industrial  Education:  Minneapolis 
study    (n)lOO(J 

Elliclency  engineering  and  F.  W. 
Taylor ^604     642,    (ns)655.    100« 

Ehrhart,  T.  J.  Convict  labor,  Colo, 
roads    375 

ELECTRICITY' 

See    also    "Dredge,"    "Electric    rail- 
ways," "Water  power,"  etc. 
—A.     I.     E.     E.     president     ^387,     390, 
Convention;     papers     on     electrical 

precipitation   of  smoke,   etc 40» 

— Aluminum,   Insulating  skin   on    (n)1127 
— Ammeter.       Morris       direct-reading 
cable-testing,     Metropolitan     Kngi- 

neering     Co.'s     (n)^240 

— Berlin    buys    plant (n)848 

— "Boost  week,"  Electric-service  ..  (n)140 
— Brak«,  Air-electric,  adopted,  P.  R.R.  827 
— Cables,  Exposed — Support  cradle..  ^27 
— Cables,      New      high-tension,      over 

Carquinez   Straits    (n)364 

— Circuit-breaker,  Automatic  Reclos- 

ing    (n)^1055 

— Collier  "Jupiter,"  Electrically  pro- 
pelled,    Performance     of 393 

— Cyanamide    works,    Niagara    Falls, 

•16,   546,    ES7 
— Dredge,    Electrically    operated    hy- 
draulic,   Norbom SS9,    ^1079 

— uamp.     Tungsten,     street     fixtures. 

Westinghouse     (n)'1200 

— Lamps,  Small  concentrated-filanient 

tungsten,    G.    E (n)560 

— Lighting     arches,     Portland,     Ore., 

street    •BSg 

— Lighting  companies'  turbine  sup- 
ports,   N.    Y'.    and    vicinity •66,    81 

— Lighting    contract,    Boston    10-year 

street     (n)649 

— Lighting    generator    on    car,    .Safety 

Car  Heating  &  Lighting  Co.'s.  ... 'lOS* 
— Lighting    plants.    Municipal,    Calif., 

statistics      338 

— Lighting  steam  shovels  individually  •24 
— Motors.  New  Westinghouse  (ns)191,  912 
— I'ole.   Expanded-steel.   Bates.  ...  (n) •BOO 

— Rate    reduction,    N.    Y.    Cy (n)558 

— Rolling   chair,   Osborn •1094 

— Searchlight,      Cheap      construction. 

Moon    (n)550 

— Sewage  pumping,  Audubon,  N.  J,..      73 

— Sign.   Steel   frame    for "lO?! 

• — Southern  Pac,  branches.  Electrify- 
ing     (n)652 

— Transmission  lines.  Long,  F^,;i.ure 
operation  of — Keokuk-St.  Lo'.«is  and 
Big  Creek-Los  Angeles  lines,  built 
by  Stone  and  Webster;  synchron- 
ous condensers  to  regulate  voltage. 

Philip      •438 

— Welding      work,      Locomotive, 

(ns)1027,    1084 
— Well-sounding  inst-  ument,     Stock- 

er     •44* 

— Wire,  Power,  cossing  specifica- 
tions      (n)653 

— Winnipeg  municipal  plant.  Increas- 
ing        74ft 

ELECTRIC    RAILWAYS 

See   also   "Subways,"    "Elevated." 
— Baltimore      experience      in      paving 

tracks,       Williar       ^884,      Hartford 

practice    •888 

— Baltimore,      I'roposed      street-rail- 

w^ay  survey    1137 

— Bridge    cost.    Apportioning,       Spof- 

ford     (n)1183 

— Car  seating  width,  N,  Y.  Cy (n)1129 

— Chicago   street-car   strike (n)1198 

— Chi,,    Mil,    &    St,    P„    Elec,    traction 

on    •22,    595 

— Cincinnati        rapid-transit        plans, 

(ns)605,    114» 
— Concreting       track       intersections, 

Wichita   •49i» 

— Conductors.       Stringing      overhead. 

Rush  Terminal  Co,,  Brooklyn,  ,,( n)S96 
, — Detroit — United  Ry,  purchase,  ,.  (n)702 
— Detroit's        transportation-problem 

report 604 
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ELECTRIC   RAIL,"R'ATS — Continued 

— Kan.    Cy.    dump-wagon *943 

— Locomotive,    Industrial.    Orenstein- 

Arthur    Koppel     (ii)14-4 

— Locomotive  with  mercury-arc  rec- 
tifier   (n)191 

— Locomotives,  Panama  canal  tow- 
ing     *145 

— London   passenger-traffic  growth..  1223 
— N.    Y.    Cy. — Near-side    stops   reduce 

accidents    (n)1197 

— N.  Y.,  Westchester  &  Bost.  consoli- 
dation with  Westchester  Nor...(n)1149 
— Norfolk  &  Western.  Electric  trac- 
tion on,  "Elkhorn  grade" — Loco- 
motives, etc..  llSo.  ♦1192.  Overhead 
lines;  catenary  bridges:  generat- 
ing and  switching  system:  sup- 
pressing telephone  and  telegraph 
disturbances:  absorption  of  regen- 
erated energv  from  braking  trains, 

etc 1233.    '1238 

— Norfolk  &  Western  freight-traffic 
handling  described  by  Gibbs — New 
departure       in       electrification      of 

Bteam    railways    595 

— Ontario  municipal  railways  organ- 

.Ize.   etc (ns)461,   652 

— »Fhila.    rapid-transit (ns)189,    908 

— Rochester   3-cent    fares   denied.  .  (n)  413 
— San     Antonio,     Tex..     Ripping     up 

street-railway   tracks    1134 

— San      Francisco,     Municipal     street 

railwavs    •320 

— Sprinkler,  St.  Paul  Cy.  Ry (n)'1232 

— Track  intersections.  Flange-bear- 
ing.  Harvey's    *15S 

— Vienna   rapid-transit   project ....  (n)  133 
Electrification     of     steam     railways. 

See   "Electric  railways." 
Electrolysis.      See    "Iron   and   Steel." 
Elephant   Butte   dam •49 

ELEVATED    RAILWAYS 

— Chicago — Stairway-column  corro- 
sion •991,  Valuation  (n)45.  Mile- 
age    <">Si9 

— N.   Y. — Automatic   signals (n)936 

— N.  Y. — Rapid-transit  system.  De- 
sign    of     steel     elevated     railways. 

Griest  •971.  McLure 11S9 

— N.  Y. — Replacing  Harlem  Riv.  span 

on  3d  Ave.  line (ns)413.  1050 

— N.  Y. — ^  Third-tracking  —  Derrick 
car  •986,  Laving  new  track  under 
old  platform  •1180,  Hot-rivet  chute 

(n)1040.    Field-work    data (n)1232 

El  e  vat  or- accident    statistics (n)1070 

Elevator,        Grain.  See        "Grain," 

"Storm." 
Eliot,  W.  M.     Gusset-plate  diagram.  .  *940 
Ellis      B.     E.     T.       Sewage-treatment 

works.     Hamilton ^424 

Ellis.  G.  H.     Conduit   sections ^1182 

EUms,  J.  W.  Cincinnati  filtration 
plant  ^854,  Erratum  (n)1006.  Fil- 
tration   results 964 

Elmira.  N.   Y.,   water-works (n)797 

Embankments.  See  "Earthwork," 
"Shovel." 

Emerson's   H.,   circular 33 

Emory.   L.   T.     Shaft   sinking ^397 

Employee's  right  to  his  technical 
knowledge    after    leaving    service, 

(n)1217 
En.qloyment      applications.      Stamps 

wi*h   (n)501 

Empliyment   bureau.    Federal.  ...  (n)1147 
Engine       See    "Engines"    (after   "En- 
gineer'.''.") 
Engineering   Asso.   of   South (n)437 

ENGINEERIiTG  COMPETITIONS 

— Alcohol-denatoring  process  wanted, 

(n)1149 
— Essavs  on  econoiiic  subjects.  Hart. 

Schaffner  &  Marx (n)1053 

— Hess  prize  funds,  A.  S.  M.  E (n)799 

— Inat.    Civ.    Engineers    opposes   com- 

•peititive   bids    177 

— .But)lic  library.  Clevela.Vi.  Ohlo..(n)414 
— Street  designs,   Municipa'   Art  Soc, 

(n)701 
— Technical  schools,  Competli'ons  In, 

i»nder   Engineers'   Soc.   West.^'enn. 

Stucki     :"        1236 

— "Thermit"    weldinB    prize    artlchX 

(mK.'JS 
— Trnfflc   relief.   5th   Ave..  N.   Y....(n)1096 

— Why  not  more  competitions? 1086 

Engineering       Congress,       Internntl.. 

(nM)700.    1197 
Engineering     Department.     rrop()H<Ml. 

N.    V.    State 1 1  S«.    001148 

Engineering    ethics — Competition    by 

prof..»sor.M    276.    411.     412.    450.     452, 

Bfl7,    B4fi,    711,    903,    (n)701,    My    U.   S. 

Oei.loglciil      Hiirvev,     786.     789.     902. 

1140.    Panther  Creek    project 99(5 

Engineering  ethics.   Vltruvliis  on    .  .  .    593 
Rngineerlng   Foundation,  The  93,  226. 

(n.M)23H.    1097 
'Engineering   News,    Binding.      ('.rr)H- 

venor  (n)496.   Filing  contract  plana 

and   Hpoclflcatlons    In    otnre 897 


ENGINEERING    SCHOOLS 
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See  also  "Education." 
— Carnegie     Foundation's     investiga- 
tion    (n)795,    A    broad    survey    993, 
Successes  and  failures  of  schools.  .  1085 

— Cincinnati,    Univ (n)365 

— Engineering  competitions  under 
Engineers'        Soc.        West.        Penn. 

Stucki    1236 

^Harvard  and  Mass.  Tech.  (ns)190, 
3G5,  44S.  527,  Progress  on  new  Tech. 

buildings   (ns)^909.  1053 

—Highway        engineering        courses. 

Popular   81 

— Hvdraulic   laboratories.      Lyle 619 

— Hi.  Univ.  (ns)190.  653,  Popular 
highway  course  (n)94.  Sewage- 
sludge  experiments 593,   ^647 

— Iowa  State  College  Technical  Serv- 
ice  Bureau 411,   450.   597 

— Johns    Hopkins    pres.    inaugurated, 

(n)1050 
— Minn  Univ.  Bureau  of  Engineering 
Co-operation,     etc.     412,     453,     Con- 
crete  shrinkage    bulletin •502 

— N.    Y.    Univ (n)46 

— Ontario    Agricultural    College.  ..  (n)701 
— Penn..  Univ.   (n)   653,  Private-prac- 
tice  rules    454 

. — Professors,  Engineering  competi- 
tion by.  "Consulting  Engineer." 
276,  Iowa  plans  411,  Minn.  412,  Ed. 
450  Greenman,  Shenehon,  Creigh- 
ton.  Marburg  452,  Raymond  597, 
Another  Consulting  Engineer  646, 
•    'O'ater- Works    Man;    Traveler    741, 

J.   H.   M.   903,   In   Ontario (n)701 

— Rensselaer  Polytech.  (n)653.  Tim- 
ber  test '159 

— Stevens  Inst,  of  Tech (ns)S47,   910 

— Tufts    College (n)1096 

— Utah   Univ.   coal-slack   tests 540 

— Washington   Univ (n)190 

— Wis.    Univ.     butter    investigations. 

(n)895 
— Worcester   Polytechnic.  ..  (ns)365,   1197 

ENGINEERING   SOCIETIES 

See  also  societies  by  name,  "New 
York    State — Constitution,"    etc. 

— Association  of  national  societies. 
Lavis    83 

— Election  contests.  Carpenter,  Moli- 
tor    37,  85 

— List  of  societies  of  U.  S.  and  Can- 
ada     1099 

— Local  society,  Eddv's  views  on  643, 
Druar  (n)489,  Phila.  federation. 
Yarnall    740 

— Presidents  of  the  societies.  ..  •386,  ^392 

— Soc.  of  Technical  Associations'  Sec- 
retaries     449.    (n)463 

Engineering,  Teaching  human. 
Rindge 577 

ENGINEERS 

— Chicago  drainage-canal  water 
power — Attacks         on         engineers 

(ns)2S5.   845 

— Civil-service  exams..  Engineers 
and.  Phila.,  etc.     Swanson 277 

— Columbus  promotion  exam,  for  as- 
sistant   engineer 467 

— Comr>ensation,  .\.  S.  C.  E.  members   ^34 

— Competition  with  private  engi- 
neers by  professors  in  engineering 
schools,  state,  etc.  "Consulting 
(•ngineer"  276.  Iowa  plans  411. 
Minn.  412.  Ed.  450.  Oreenman, 
Shenehon,  Creighton,  Marburg  452, 
Raymond  597,  .Another  Consulting 
Engineer  646,  Water-Works  Man, 
Traveler  741,  J.  H.  M.  903.  (n)  701, 
I'anther  Creek   project.     Crecelius.    996 

— Competition  with  private  engineers 
by  U.  S.  Geological  Survey  786. 
Mitchell  789,  902,  Smith  789,  Morse, 

902,  Dabney   1140 

— Consulting  engineer.  Independent, 
la  he  to  become  extinct? — .1.  G. 
White  &  Co.  employed  on  N.  Y. 
subway    ventilation    739 

— Cooperation  between  engineers  and 
contractors.    Better 273 

— Engineer.   The    (poetry).      Oebler..      71 

—  Mappy   New   Year — Cartoon  ..  ^41.    (n)44 
— Highway  engineer's   responsibility. 

(n)lS9 

— Llcen.se    bill,    Ind (n)141 

— License     laws.     Architects',     F'^ffect 

upon     engineers     82,     III.     Rnglneer 

382.    Western    Knglncer    600.    ,\llen. 

Pond    641.     Kd.    689,     (ns)     140.    286. 

605.   652,   N.    Y.   bill (n)189 

Licensing,      Penn. — Committee     rc-- 

r)ort    (n)748 

—  Licensing  surveyors.  Can.  i)rov- 
Inces — object  lesson  In  engineers 
registration    laws 1168,    1186 

— N.  Y.  Cv. — Standardizing  positions 
and  salarle.i  51.  82,  Salaries  a  gen- 
eration ago    '")217 

— N.  Y.  St.  Knglnecr's  .itaff 93 

—  Pairima.   Civilian    engineers   at.    (n)fi65 
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ENGINEERS — Continued 

— Political  campaign  —  Engineer's 
poster    (n)^784 

. — Position  of  the  engineer;  broader 
education.     Baker 1013 

— Public-service  commissioners.  En- 
gineers as  357,  Ledlie,  Marshall 
547.  Carroll  (n)9.  In  Idaho  (n)190. 
N.    Y.    Constitutional    revision    594, 

602,    834,    842.    1186,    (ns)557,    1148 

— Publicity   for  engineer.     Drayer .  .  .  1018 

— Qualities.  Necessary,  in  engineer. 
Hume (n)437 

• — Ry.  valuation  engineers.  Select- 
ing    (n)135 

— Reserve  corps  of  engineers  for  na- 
tional    defense     1086,     X.     Y.     1236, 

(ns)1050,   119S 

— San  Francisco  municipal  work. 
Rules  for  subordinate  engineers  on  446 

— Spencer.  Herbert,  engineer.     Thum   802 

— Status  of  the  engineer — A.  I.  E.  E. 
discussion   409,  Civ.   Engr 742,   903 

— U.  S.  Engineer  Corps,  Why  not  in- 
crease ?    33 

— "O'hat  is  w^rong  with  engineering 
profession?  G.  P.  C.  E.  500,  Not 
one  of  the  420  Applicants 596 

Engineers'  instruments.  See  "In- 
struments" and  cross-references 
from   it. 

Engineers'   Soc.   Penn 748 

Engineers'     Soc.     AVest.     Penn.      173, 

•685.  1236 

ENGINES 

See  also   "Tractor."   "Flywheel." 

— Diesel    engine.    Southwark    Harris. 

(n)656 

— Diesel-engine  test,  Bu.«ch-Sulzer.  .(n)48 

— Gasoline  engines  make  butter 
smell    (n)895 

English.     See  "British." 

Equitable    Bldg..    N.    Y..   work (n)^543 

Eraser  fragments.  To  remove (n)402 

Essays.  See  "Engineering  competi- 
tions." 

European  war.     See  "War." 

Evansville.  Ind..  river  terminals  1068. 
Ohio   Riv.   Contract   Co 1236 

Everett.     Wash.,     water-supply ...  (n)1019 

Everglades  drainage  contract  (n)603. 
Land-fraud   conviction    (n)237 

Examination.  See  also  "Civil-serv- 
ice." 

Examinations,  Civil-service.  Swan- 
son    277 

Excavation.  See  "Earthwork"  and 
cross-references  from  it,  "Tun- 
nels." etc. 

Exhibition,   Newark    Municipal.  ...  (n)510 

Exhibition,     Railway-service,    N.     Y.. 

(n)748 

Expansion  joint  at  monitor  girder. 
Halifax    pier ^1209 

Expansion  joints.  Elevated  railway ..  •973 

Expansion  measurements,  concrete 
factorv    bldg..    Cambridge.       Koon..408 

Explosion.  See  ".\ccidents"  (various 
sub-entries.) 

Explosives.  See  also  "Blasting." 
"Dynamite." 

Explosives.  Safety  methods  in  hand- 
ling. Riverside  Portland  Cement 
Co.'s    '1080 

Exports.     See   "Trade." 

Exposition  of  -Vm.  Chemical  Indus- 
tries.   N.    Y.    Cy (n)12H 

Exposition.  Panama -Calif. — General 
description    ^801.   Cabrillo   bridge.. •926 

EXPOSITION,     P.\N.VM.\-PACIFIC 

See   also   "San    Francisco." 
— .Auditorium  dome,  San   Francisco.  .*^^3 
— Bascule-bridge    "aeroscope"  ....  (n)*354 
— Culebra    cut    slides,    naval    review 

plans,    etc (ns)189,    236 

- — Eiiifineering     problems  —  Plans; 

buildings;   costs,   etc.      Markwart .  .•329 

— Fire  protection  of  buildings 23 

— Great       international       exposition; 

comparison   with   others 365 

— Illumination    features (n)326 

— Internatl.      Engineering      Congress 

and    other    meetings (ns)700,    1197 

— Panama  Canal.  Working  model...  338 
— Reclamation  projects.  Visiting...  363 
— Rolling  chair.  Klectric.  Osborn.  .  .  *1094 
— Tower  of  jewels.  435  ft..  Structural 

featur.s.      Harris ^866 

Express-business   statistics (n)797 

F 

Factory  with  down  ventilation 
thrtuigh    columns.    Crown    Cork    & 

Seal    t^o.'s    •1012 

Fairmont  railway  mowing  machines.  •823 
Fairmont.  W.  Va.,  concrete  bridge..  •791 
Falrporl.  N.   Y..   lift   bridge ...  •705,    (n)8S8 

Fall   Increaser,  l.atest   llerschel *Si 

Pnrgo.  N.  l>..  vvati'r-works  charges 
and     depreciation;     cartoons     ^994, 

I'uvement    vvoik,    etc (n)l047 

Farming,  Los  .Vngeles  waterworks. 
Ilelnly    715 
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,.i\r«'i«  f<<>"'  "••"vornnitiit."   i'«<'. 
lOi.iuT  iioHtH.  I'nliiiH'  utoi'l,  Mi<»ul  r<>»t 

'  \4  fulv.tt    (•...•«........ ..(..)»flS« 

Ki'tiio    i.Kiiliitloii    by    city    niKln.or. 

WIlmli'Kt"".    I  >"  rim  Ml (11)272 

l.<..|lll<'l'M       I'llT.      Willow      .'IIHI-IIK-H      for, 

'  '"  •loss,    •1207 

KricuHon.    J.    A.    10.U.M..II    til-.- 133 

1.VH 111 /.•>!•    Iiliiiit.    Muiililpiil.    LuB    Aii- 

l;,.1,-<       ll.-liily ""^•' 

K,  I  tilUvr.  S.-waKi-   mIikIku  iim.  .  .  .  r>'.t3.   •l!47 

'.".  ".  ^   250 
1.-11II1K  '    '      "■  ■  " 


I'll 


....•I     i.iotr.tl.in.    Colo.     RIv.t;     jn;- 
IM-iluf  Viill.y  S67.  <tiN)2sr..  f^'iu./^i"',. 


u& 


•KlI'iKX"     h<'ut-ln«>ili>tliiK:     im 

nilUK'  i>UJ   plpliiK   .lata     I'hilii 

nn  -  K.TorilliiK  locutions  of 
wat.T-inaln   Kate  valves •S!12 

KlllilK'     technical     lltcialuic (nUlO'.t 
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Fl.io.l   protection— <Ii»i>lilc  ileterinlii- 
iitlon,   Hlorni-Hewer    ruii-ofT.      Noi  - 

.lell.  Jliirelan.l... •••• «"- 

Flno.l  pr..l.cilon.  liiilliinii.     '•''"■  •;•  .Llr, 
Koo.l    protection.    In.lliinapollM.  .    •    »   «<» 

Kloo.l    prolecllon.    I.oi.    AniteleH (n)HO 

l.Moo.l  prt.le.lini.      MalilnK  over  Mtorni 
H.ueV.    Ml..-.. 111.    N.I..       llaleH.....  ..•710 

Kl.MHl  prole.tloii— .Storm  HewerH.     H"",,.^ 

Kll IHCO     •"'" 

Kloo<l.     Walmiih     Itlver— I'ullInK     °"l    .,, 

lirhlKe    Mian     .■.Sno 

KloodH  In  TexuB.   Mor« (n)tfou 

KloodM    Kan    Cy.  —  nelirlM-oliBtructlnK 


r.iKO 
KOtlNDATloNK — Continued 
—MerchanlH   Hank,  St.   I'aul.   Founda- 
tion   coiidUlonM     ... (n)*.S.5 

—  I'utenlM  lltlKUllon.  O'Uoi-rke  iii.d 
Founflatlon  conipanlcM  (nw)  45,  1 1 1  J. 
Correclloii    (n)Hl 

—  I'earl   Harbor  dry  dock ;•;■•    '*^ 

— I'lerH,    l-ullliiK   (lown   deep,   factory 

bulldioK.    I-    I.    <'>■••, ...........221 

Hewer    beneath    canal    embankment 

on    runnliiK    Hand...... .(n)7S3 

Shovel      Sl<-iini,     behind     wreckerH, 

M."cantlle  UldK.  »lte,  N,  Y  ..(..>«1232 
—.Soil    test,    I'hila.— I'laco    of    bcarlnK 

plate     ■ (n>»8J 

—Soil  t-HtH- A.  S.  C.   IC.  screen  Hpccl- 

flcutlonH  2f.7.  Collecting  data.  .  .  .  (n)3j3 
Mlructlon,  N.  Y.,  TeHtlnK 


Isle 


Plro.   nrUK'c-lbu.r.  Oetrolt-ltell 

l.<l,.c — Coal-breaker  sprinklers 'iS 

Fire.   CoUI-storawe   iilant.    Ft.    Wayne 

(n)L'Sfi.   No   sprinklers (n)r.l9 

Fire.   Colon.   C.   Z (ns)307,    lOiVl 

Fire      <"i>ncretc     pavement     damaged 

bv    Champaign.   111.      Wiley 93G 

Fire  Kdison.  discussion.  Brown  37. 
Culfrev.  Johnson.  Whitm-y.  Wein- 
berBcr.  Sewell.  Wnol.son  3S.  Fert,'U- 
son  133.  Repairs  ♦S!t.  New  points 
356.  Concrete  melted  '363,  Columns 
and  shrinkage  stresses.  McMillan. 
•502.  Report  issued  (n)461.  Kdi- 
son's     statement      (n)910.     Another 

fire (n)55S 

Fire  engine.  Boyd's  •  line *631 

Fire  entrines.  Gasoli    e.  N.  Y (n)956 

Flre-extingiilsher   explosion  reported. 

(n)91 
Fire-fighting  costs.  Assessing.  Cleve- 
land     (n)1149 

Fire  hazard.  Locomotive-spark.  Wal- 
lace   (n)433 

Fire   in   Hoosac   tunnel    (n)1197 

Fire  losses.  Chicago  brick  and  frame 

dwellings    (n)429 

Fire.   Oil-pipe   line,    caused    by   steam 

shovel.    Pen    Argyl (n)1149 

Fire.      Powdered-coal,      Burden      Iron 

Wks *"i6 

Fire-prevention  essay  prize  offer ..(  n)55s 

Fire   protection.    Atlantic   Cy (n)652 

Fire    protection,    Panama-Pac 23 

Flre-protectlon    system,    Boston. 
Fire-protection      water-su 

Francisco    .  .  . 
Fire,     railway-tunnel.     Cable.     Calif 

(n)1053 
Fire.      Salem — Transit      which      went 

through  it   <n)*224.  Another  fire   (n)lS9 
Fire.    Street-cleaning    pier,   N.    Y...(n)750 
Fire  test  of  tile  partitions,  Natl.  Fire- 
proofing    Co (n)736 

Fire.     Wooden    bridge,     Phoenlxvllle, 

(n)1005 
Fireman.  Locomotive.  Day's  work..(n)55 
Fires — Camden      station.      P.      &      R.; 
Camden    and    Phila.    lumber    yards. 

(ns)45.    91 

Fires.   Forest.   Penn..    Mass (n)S46 

Fires,   Forest — Warning  sign ^548 

Fires.    Forest.   White   Mtns (n)414 

Fir-    ,  N.   Y.   subway   93,    (ns)189,    236, 

558.    701 
Flrst-ald     instructions.     Safety     and 

Sanitation   Board's 273,  •284 

First-aid   kit   in   jar ^493 

Fish,  G.  D.     Water-flow  formula.  •732.827 

Fitzgerald,   D.     Steel   tapes 405 

Fixmer.  H.  J.     Street  contours •767 

Flagpole   bursts.      Stewart 228 

Flangewav  guards  and  frog  guard- 
rails.    Cleveland     "Newhall" •1031 

Flat  slabs,  Concrete — Fixen's  test 
•1070,  Phila.  ruling  (n)21.  Patent 
decisions  (ns)91,  1245.  Schirmer's 
cubic-yard  table  (n)S95.  N.  Y.  for- 
mula (n)1050.  With  staggered  col- 
umns.    Kopcvnski ISl 

Fleming.  R.  Wind  pressure  160,  •210, 
225,   252,  274,   358,   359,   372,   452,   485. 

500.    •549 
Fleming,    T.,   Jr.      Alliance   water   fil- 
ters  *S12 

Floating  clubhouse   to  new   site •a89 

Flood  anniversary,  Ohio,  Ind 641 

Flood  channel  and  road.  Combination 

concrete,  Los  Angeles,  Co.    Bennett   ^42 
Flood,    Concrete    road    slabs    shifted 

by,    near    Evansville,    Ind (n)^736 

Flood    damages     bridge,     Shreveport, 

La (n)1053 

Flood.    Pecos  River,  N.   M (n)797 

Flood-prevention  work  on  Inland 
rivers  by  Federal  aid (n)652 


Floor-form   mats.   Adjustable 
Floor-hardening      system,      (^oncrete, 

Uruner  Cianltold  221,  Erratum ..  (n)448 
Floor,     Plank,     carried     by     centering 
for    concrete    fioor,    Orpheum    The- 
ater,    Detroit     (n)943 


Floor  terra  cotta  wheelbarrow ..  <n)«.>43 
Floor,  Tile  and  concrete,  Barry  s.  ..  •IISJ 
i.'ir><M.|nu-  niers.  warehouses,  garages  •SbJ 


Frame   for  electric  sign ^1071 

Frame   of   two   columns   and   a   truss 

Stresses   In   '-'Ki''-   .^'X^^r*?"''^- 'inVV    19M 
Franchise   Bureau,   N.    Y.   Cy 108.^,   l^iS 


Frankland,    F.    H.      Concrete    canti- 

lever    bridges    /Umko 

Franklin     Institute     ......... ;J,'J{i?S 

Franklin,   Penn.,  repaying  job.  .  .  .  (n)104l> 
Freezing,    Handling    coffer-dam    leak 
by  ^^'^ 


Flooring  piers,  warehouses,  garages 
Floors,      Concrete      flat-slab — Fixen  s 

test      'lO'O,      Phila.      ruling      (n)21, 

Patent     decisions     (ns)91,     124o, 

Schirmer's  cubic-yard  table   (n)895, 

N.    Y.    formula    (n)1050.    With    stag- 

gered    columns.       Kopczynski 181 

Floors,   Dustless  concrete.   Bruners..    ibl 
Floors,     Indoor,    Wood     blocks    f<""— 

Am.   Creosoting  Co.'s  "Brownie      (n)^»S 
Floors,     Ribbed     concrete.     Concrete 

Ks"?oV"^  ..':°1  .  ''''\  .  .'.^°".f  n)944      KrogX  Cast-sVe-eVreralllng,   Readlng.^^^^ 

"^MafflU-    ^-    ""•     ■"*'"''.  .'"""."■.''."'"•1166      Frostprooflng,    Concrete.    Lansing    (n)m 

Florida     Everglade's     drainage     con-  Full-crew   laws   repeal.  ......  .^.:^;^403,   461 

tract   (n)603.  Land  fraud (n)237 

Flow    meter.      See    "Water    measure- 
ment,"   "Air,"    "Steam." 

Flume  bottom — Hydrostatic  catenary  •668 

Flume,     Rating,    for    current    meters. 
Bureau   of   Standards    ,\-.  ■  ■  •    ii,. 

Flume,  Semi-circular  steel,  San  Diego  '^4^ 

Flywheel    inspection.    Compulsory ..  (n)75 

Flvwheels,     Heating     hub     bolts     for 


Freight,    Blasting    frozen    bulk (")?J' 

Freight-interchange   yard,   Chicago      llSd 
Freyhold,  F.     Stresses  in  rigid  frame 
of  two  columns  and  a  truss.  ....  .'lOJl 

Frog    guard-rails,     Cleveland       ^^^i^oj^ 

Frogs    and    switches.     Formulas     for 
locating.       Roberts,    Bull ol 


Furnaces,  Metallurgical,  Burning 
powdered  coal  in,  by  Holbeck  sys- 
tem.     Hetherington    .. ,•  vv,' ■;  '  ^  i?^ 

Furring,    "Clin-Trus"    wire-cloth    (n)^olJ 


Gage.      See 
ment.'" 


also     "Water     measure- 


.  ^. -  sh'rinking  the'mtogether.  McDermid  587  Gage   liquid    Colored   boiler,   THst    (n)912 

oston...(n)237  pog  absence   ground   for   damages.  .  (n)69  Galveston,  Tex.,  cotton-bale  conveyor, 

pply,      San  Kood    supplies.    Arrowrock    dam .  ...♦1201  ^  Fordyce     u- • -i,' ••(.;• -jj'  q- 'conway' * 392 

,.,....^..,.,,..290  ,,„„!    automobile    profits    274.    BuUd-.^^^  gt^g*'i|l-!ia?din7e  ^ri^ge""-  Co°l'lmg^. 

Garages,    Air-storage    tanks    in..(n)1006 
Garages,     Paving     for ^^^ 


ing   Cincinnati    plant 
Ford    Motor    plant,    Louisville,    Con- 
creting         tiiz 

Fordyce,  J.  R.     Cotton-bale  conveyor  '718 
Forest.     See  also   "Timber,"   "Fire." 

Forest,    Municipal,    St.    Paul *^^',^^i 

Forest  surveys,  Oregon.     Marshall,  .'llli 
Forestry,    Los   Angeles    water-works. 

Heinly    • 

Forestry,   Newark   water-supply '864 

Form.     See  also  "Concrete,"  "Sewers." 

Fort    Wayne,    Ind. — Concrete    bridges 

with      stone      and      brick      facing. 

Drayer    ;    J?}; 

Fort  Worth,  Tex.,  sanitary  survey   (n)413 
Fortler,     S.       Transmission     losses     in 
unlined   irrigation   channels   '1060,   1128 


GARBAGE  AND  REFUSE 


FOUNDATIONS 


See  also  "Piles,"  "Bridges,"  "Bvild- 
Ings,"    etc. 

— Arch,  Jacking  up  concrete,  over 
settling    pier,   Jacksonville,   Fla.  ...*588 

Bridge   abutment   In   water-bearing 

gravel,   Penn.   highways (n)^1136 

Bridge,  Balanced  cantilever  con- 
crete, Chester,   Penn.     Quimby    ....•578 

Bridge,  Coshocton,  sand-braced  pile 

pier    'SBO.    Correction    1039 

Bridge,  Ganges — Deep   foundations, 

•1160 

Bridge  over  Chicago  River  ^550,   (n)694 

Bridge      pier.      Pivot,      Coos      Bay, 

Southern  Pac. — Sheet-pile  coffer 
dam.      Temple     ^609,    1233 

Bridge  pier,  Potomac,  Elastic  yield 

of    rock    foundation    of 1035 

Bridge  substructure,  Memphis  ^792, 

Caisson -launching   pontoon ^1037 

Dam,  Beaver  Park  rock-fill;  por- 
ous-foundation problems.  Hlnder- 
lider •660,  6S9 

— Elephant  Butte  dam.     Baldwin....    ^49 

— Grain  elevators.  Settlement  of  two 
— Kan-Mo.,  etc •S72 

— Lighthouse  work,  Putnam    ^615 


— Akron,    C    treatment    works......    147 

745  —Albany  incinerator  recommended.  .  5bD 
— Chicago  garbage  disposal  (ns)460,  743 
—Chicago  stockyard-wastes  disposal, 

(ns)140,    461 
— Cleveland    reduction-works    opera- 
tions  527,    Grease    recovery    (n)60D, 
Success   compared   with   Columbus   104.2 
—Columbus,  O.,  reduction  in  1913  and 

\'^\\ lOoO,      1U4Z 

— Davtoii    garbage    works ^"^5oi 

— Detroit  reduction-plant  plans.  .  .(n)^8b 
— Dumping  board.  N.  Y.  Stamford ..  •lee 
— Florence,     S.     C— Nye     incinerator. 

Maffitt ,•,■•••  .,  ll*'*' 

— Incinerator,    Decarie   all-steel, 
Roanoke,    Va.      Woodman  ........  .•675 

N.   Y.   disposal   contract   497,  642,    (n)o08 

— Odors,    Elimination    of.    Barren    Isl. 
reduction    works,    N.    Y. — Osborne's 

report    <">^245 

— Palo  Alto  incinerator.     McKay  •432, 
Kangaroo  elevating  and  dump  car     l"*^ 

— Phila.    clean-up    week *52? 

— Refuse  disposal  progress.     Morse..    5 1& 
— San    Francisco    incinerator,    etc...  .•301 
— Savannah — Heenan  incinerator  with 
steam      utilization      for      pumping.         ^ 

Conant    '256 

— Schenectady,  N.  Y.,  municipal  plant. 

Gertz    ....: ...•820 

— Toronto  destructor — Heat  not  util- 
ized     833,    (n)845 

— Wilmington,    Del.,   disposal (n)2S7 

Garden  Cy..  Kan.,  irrigation  wells.. ^9^4 
Garden  suburb.  Billerlca.  Comey...*Sl5 
Gardner,  H.  A.  Relnforclng-steel 
bond  and  corrosion  tests  '136, 
Paints  which  resist  darkening....  407 
Gas,  Acetylene,  flares,  Lighting  by  {n)688 
Gar  furnace  control,  Selas  auto. .  .  (n)464 
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Page 
Gas.   Illuminating,  Effect   on   asphalt 

pavements.      Warren     ■    **1 

Gas-lighting   outfit.   Pintsch   isolated. 

(n)*i0o6 

Gas  mains.  Welding  steel ;!s?l 

Gas    Natural,   rate   case,   Ind (n)S!Sb 

Gas.     Natural,      service      regulations, 

Kan (n)3D9 

Gas-rate  case,  Passaic,  N.  J.  230,  Re- 
versal      ■■■•• (n)1196 

Gas  rates,  St.   Paul    (n)460,   Erratum. 

Gasoline,  etc.,   from   crude   petroleum 

— Rittman    process (ns)461._    bOo 

Gasoline   from    "synthetic  crude   oil. 

Snelling    : v/"^^ 

Gasoline   switching   locomotives,   Mc- 

Keen    '762.    Motor   car '1094 

Gate.  Balanced  cylindrical  irrigation. 

(  n  )    b  4  u 
Gate-valve   control,  Golden-Anderson 

automatic y  ■  i"'    iU9s 

Gate,  90-in.  circular,   for  120-ft.   head 

— Sacramento    sewer    sluice.. Sba 

Gatehouse.  Cohoes  power  station .  ..•4a!i 
Gates.     Piston-operated     sluice     and 

automatic   crest,   Austin   dam_*o2S^, 

Gates,     Safety,     Troy     bridge 'SOS 

Gebler.   R.   T.      The    engineer........      VI 

Gelston,     W.     R.      Water     filtration, 

Quincy     • • ;   ^^^ 

Geneva.     Switzerland,     submerged^    ^ 

pump    ■ |  =  , 

Geologic  map.  N.  Y.  Cy ••■    -  '  >i 

Gertz.    S.      Schenectady    garbage    re-^ 

duction • ,°;" 

Gibb.  H.  M.  Hydrostatic  catenary  .. 'ebS 
Gibbs,  G.  Electrification,  steam  rys.  j>9d 
Gilbert.  Minn.,  water  main iiigi 
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Godfrey,"  e""  Edison  fire  38,  Floor- 
arch  tie-rods  692.  Panama  crane 
failure    ••; ;:,',-b     io? 

Goethals,    Col.,   promoted ./V^  f; 

Goodday,  L.  Overhang  piledriver 
•399.  Dogs  in  temporary  struc- 
tures   

Goodnough's,  X.  H  New  Bedford 
railfall       observations       discussed^,^^^^ 

GoodnoWs,    F.    J.,    inauguration.  ."(n)1050 

Goodwin.     R.     E.      Concrete     testing. 

•20-,     Z-D,       -■*(,     ooxf 

Government  competition  with  private 
engineers.      See    "U.    S.    Geological 
Survey."      "Engineering      schooU, 
"Engineering  ethics." 

Grade-crossing  accidents.  Long  isl- 
and  R.R.    signs   to   reduce.  ....  ...n»b 

Grade-crossing  elimination.  Buffalo  •103b 

Grade-crossing  elimination,  Chicago 
—Rock    I.   Lines v,.,        ' 

Grade-crossing  elimination.  Milwau- 
kee      1U<S 

Grade-crossing  elimination,  Minne-^ 
apolis    ;  •  ■  •  W  ■ 'i "* 

Grade-crossing  elimination,  Spokane.^ 

Grade-crossing    warnings.    Am.     Gas 

Accumulator    Co.'s i.-^LU-}    ' 

Grade-crossing     warnings     exhibited.   ^_^ 

Grade-.separation  factors — Layfield's 
report  on  grade-crossing  elimina- 
tion.    Houston.   Tex \-i--    *" 

Graham.  D.  A.  Selection  of  deep- 
well  pumping  machinery /■^Jsi 

Grain  elevator  for  Baltimore.. (n)isi 

<lrain  elevators.  Settlement  of  two- 
Kan. -Mo.,  etc : '*  '- 

Grand  Rapids  commissioner-managei.   ^^^ 

Graniti-hlock  paving  403.  M'B- ■  •  ■  •; ;  ^^^5 

Grating,    Irving   safety.... *    '.oSV 

Gravel-screening   plant.   Biesanz...  ..    sji 
Gravel     washing      and      screening. 

Screens    for.    Wilms...    -'J^O 

Gravel-washing  plant.  Akron  ..  .^  ..  !--•> 
Gravel.  What  is?  Sears  1X0,  B.  h.  A.  359 
Graven.  W.  H.  Moment  of  '"<^'"'''\<'i,  „-, 
rectangle  by  eli-mentary  method  •10<i 
Great  Britain.      See   "British." 

<;reat    Lakes    pollution....... •••        » 

Green.     F.    W.,    on    cost    of    stopping 

trains     •  ■  • •  •    '■" 

Oreennian.     E.     G.      Competition     by 

nrofessors    in    engineering    schools  45Z 
Driest,    M,    E.      Elevated-railway    de- 
sign.   N.    Y..... *971.    nS9 

Groin   design.      Cresson »"» 

Grout  mixer  and  dlstrlhutor  for  Pave- 
ments.   Marsh-Cnpron    '?'vl?i 

firout  siiueegee,   I'arrlsh  s ...(nj   is 

Grouting      e.iulpment.      City      tunnel. 

CatHkill    Ji<iuedu<t.      Spear »»4 

Grouting.    Kock.    at    Milton    reservoir 

embankment    ■  •  •  ■•,••,;    '»""' 

(;uUle    pier.   Crih-und-concrete,   Black^__ 

Rork    ship    lock     .■•■•• \- i  '  '    i^\'\tl 

tJullliiume   recclVPB  Scott   "Jf'''}' ••  •  <">i5X 
Oussett-plate    diagram.       I''""'--^;' 
Gutter  construction.  Special   Hat.  Ot- 
tawa      (n)*99a 


Page 
H 

Hagar   Portland   Cement   Co.;    sketch 

of.      E.    M.    Hagar ^1246 

Haggart.    C.    N.      Schenley    Theater ..  •eSS 
Halifax.  N.   S. — Dumping-bridge   •634. 
779,  Intercolonial  Ry.  Pier  2.     Dyer. 
•1204,   Willow   fenders   •1083,  Wood 

borers    (n)1040 

Hall    aluminum    process 1"' 

Hamilton,  Ont.,  sewage-treatment 
works.      Ellis     '424 

HARBORS 

See     also     "Wharves     and     docks," 
"Coast  erosion  and  protection." 
— Appropriations,   River   and    harbor.    545 

— Draft   of   ocean   vessels.  . 73s 

— Halifax.  N.  S.,  embankment  dump- 
ing bridge    '634,   779 

— Miss,  and  Ohio  River  port  impvts., 

1066.    1236 
— New    Orleans,     Enlarging    port     of, 

1067.    (n)5;)7 
— Para.   Brazil,   port   receivership ..  (n)652 
— Seattle    port    development.      Whit- 
ham     *i'6 

Harding,  H.  McL.  Beaumont  termin- 
als   'm-, 

Harding,  W.   H.     Concrete-floor   dust   228 
Hardinge      bridge,      India.      Coleman, 

•1160.    IISd 
Hardman.  R.  C.     Raising  bridge  ^352. 
Building     concrete     steps     without 

forms    ^731 

Harger.  W.  G.     Economical  highway 

design    1^55 

Harris,  F.  S.  M.     Panama-Pac.  tower  '866 
Harris,  F.  W.     Highway-curve  super- 
elevation     1044 

Harrisburg,    Penn. — Bridge    contract. 

•682.  1041,   (n)140 
Harrison   &   Schafter.      Concrete-floor 

dust     ,■    228 

Hartford.       Conn. — Street-ry.       track 

paving     *§?§ 

Hartley,    Sir   C.   A.,   Death   of    (ns)5D9,   6:)5 
Haselwood.   F.   W.      Raising   bridge.. '782 

Hatfield    rail    joint *998 

Hauling  material,  country  roads. 
Cost,  by  teams,  motor  trucks  and 
industrial  railways  •174.  By  motor 
trucks  and  teams.  St.  Paul  (n)496. 
Industrial  railways,  111.  road  work. 

(ns)    354.   888 
Hauling     material     for     North     Side 
reservoir,      Pittsburgh,     by     motor 

trucks    lio 

Hawaiian   Ry..  Growth  of (n)1195 

Hazen,   A.      Stripping   reservoirs •SSS 

HEATING    AND    VENTILATION 

— Canvas  tubing,  Bemis  "Flexoid"  (n)1056 

— Factory  with  down  ventilation 
through  columns.  Crown  Cork  & 
Seal    Co.'s    .•  ■  '1012 

"Fibrox"    heat-insulating   material, 

Weintraub's,  of  General  Elec.  Co...    878 

N     Y.    subway   ventilation 39 

— Phila.  Academy  of  Music  ventila- 
tion   (n)56o 

Powdered   coal   system.   Holbeck's   •1028 

Slide   rule.   Keuffel   &   Esser's.  .  .  .  (n)  <  52 

— Tunnel  ventilation.  Stampede,  Nor. 
Pac.    Ry 55i 

— Ventilators,  Automatic  exhausting. 
Century     ■•■■■••■•  V^"^^ 

Heinly,  B.  A.  Municipal  irrigation 
from  Los  Angeles  aqueduct  •344. 
(n)651.  Farming  and  forestry  745, 
Motor  vehicles  in  water-works 
service.  Los  Angeles  861,  Back- 
filling with  road  roller  ^941.  1139, 
Los  Angeles  annexes  territory  936. 
Municipal  fertilizer  plant.  Los  An- 
geles      ,:    •  V  •.• .■  •^"®'' 

Hell  Gate  bridge  arch  photos,  etc. 
•699.  (ns)"00,  735,  784,  895,  Viaduct 
work     , ■ ^''^ 

Henrietta.  Tex..  Meeting  water-sup- 
ply   shortage.      Fountain .ll-» 

Heron  K.  A.  Valler-Montana  irri- 
gation project  •241.  Wood-stave 
piping  ^891.  Land-classification  sur- 
veys of   Irrigable   tracts 1039 

Hers'chel.  C— Latest  fall  Increaser 
•S4  His  lecommendations  on  pub- 
lic'authority   over   water-works.  .  .6SJ 

Hetch    Hetchy   water   jiroject .98 

Hetherlngton.    C.    F.      Burning    Pow- 

dered    coal     .•  •  •  ■  •  •  •  •  ■  •  •..1"-'* 

Highway.      See      "Roads."      'Streets, 

"I'avernents."    "Bridge.s" 
Hill    A.  B.    Concrete  c.intllever  bridge   ,90 
Hilts    H     E       Concrete-pavement  cost   941 
Hlnderllder.  M.  C.    Beaver  Park  dam,   ^^^^ 
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Hoist     for     reinforcing     steel.     Ford 

plant,    Cincinnati.      DaCamara •SgS 

Hoist  lines.  26-part  tackle  with  7000- 

ft.,    Hell    Gate    bridge (n)S95 

Hoist,    Minneapolis    gasoline    tractor 

with     (n)»192 

Hoist  towers.  Concreting  •193.   (n)279. 

•442,    •538.    •637.    '826 
H  o  i  s  t  i  n  g — Crane    attachment     for 

turning    flasks    (n)^402 

Hoisting    equipment.    Quebec    bridge 

erection     traveler     ^420 

Hoisting — Three  rigging  devices.  ..  .•987 
Hoists.    Band    friction    for,    Werner's, 

of    Flory    Mfg.    Co (n)*288 

Hoists,  Boom  swinger  for.  Flory  (n)^560 
Hoists.  Dobbie  safety  lock  for .  .  .  (n)^S48 
Hoists,       Double-cage       tunnel.       Mill 

Creek  sewer.  St.  Louis (n)368 

Holbeck    system     for    burning    P"'*^;,-,- 

dered   coal    ,  i9?i 

Hook,   Clarke   safety  crane ln)»656 

Hook.    Safety    derrick.      Melvin *353 

Hook,  Safety.  Workmen's  Compensa- 
tion  Service   Bureau's in)'S32 

Hopkins,   A.  L..   Death  of •lOOS 

Horton,    E.    R.,    Jr.      Repairing    pave- 
ments  after  street   excavations.  ..  .1189 
Horton,    R.    E.      Coal    calculation    490. 

River-channei    roughness oZl 

Hour  glasses  for  timing (n)831 

Houston,  Tex.,  grade  separation....  422 
Howard.      E.      E.         Portland.      Ore., 

bridge      •1218,  1233 

Howard,  H.  S.  Submarines.  ..  •1222,  1234 
Hoxie,  F.  J.     Treated  factory  timber, 

183,    Drv-rot    report 498 

Hudson    County,    N.    J.,    Boul.    costs.. 1049 

Hudson   tunnel   waterproofing 731 

Hudson,    W.    D.      Wooden-beam    dia- 
gram    'ess 

Hufeland,  O.     Graphic  determination, 

storm-sewer    runoff 692 

Hughes,   H.   R.      The  cone  bit *928 

Hughes.   N.   C,   Jr.     Moving   earth   in 

road   construction 734 

Human        engineering.       Teaching. 

Rindge •  ■ 5(7 

Humphrey  pump,  Large.     Trump •154 

Husband's   Ford,   Md.,   bridge *191 

HYDRAULICS 

See    also    "Water    power."    "Water 
measurement."        "Flood        channel." 
"Dredge." 

— Bending  machine,  30-ton (n)*2S8 

— Conduit  sections.  Table  of  circular 

and    horseshoe.      Ellis •1182 

— Diagram,  based  on  Kutter  formula, 
for   flow   in   channels  and   conduits. 

Fish    •732.    Horton 827 

— -Irrigation      channels,      U  n  1  i  n  e  d  , 
Transmission    losses     in.       Fortier. 

•1060.   1128 
— Laboratory   design.   College.      Lyle.    619 
— Sewers.  Storm.  Run-ofC  determina- 
tion in   692 

Hvdro-Elec.   Ry.   Asso.,   Ont (n)461 

Hydrostatic  catenary.  Solving.    Glbb.^668 

I 

Ice  protection.  .Cedars  plant 'Sej 

Ice    saw.    Motor-driven.    Edwards'.  ..  *939 
Idaho- — Proposed       state       highways. 
•936.   Appointment  of  engineers  on 
state     commissions     (n)190.     High- 
way-survey costs    (n)S32 


ILLINOIS 

— Am.  AVater-Wks.  .\sso.  section.  554. 

555.    626 

Licenses,      .\rchitects';      status      of 

structural    engineers    382.    500.    644. 

689.     (ns)140.    286.    605.    652 
—Road    work    (ns)354.    637.    688.    7S4, 

846.    888.    943,    (n)944 
— Roads,  Costs  of  brick  and  concrete. 

Bllger    633,  696 

— Telephone-company        Jurisdiction, 

(n) 1053 

Waterway.    8-ft.,    111.    River.  ...  (n)  1196 

Illinois  Soc.  Engineers  and  Survey- 
ors  184,    223.    283.    385.    633.    696.    767. 

(ns)3S5,    555 
Illinois      ITnlv.         See      "Engineering 

schools." 
Imhoff  tank.  Manchester.  Eng.      " '1-   ,_. 

klnson    •  ( (U 

Imhoft     tanks— Waupun,     Wis.     '280, 

Hamilton,  Ont •  •  •  ■**•■* 

Imperial  Val.  flood  IV>7<'" « '»"  ',\"^  'r-   , ., 
ligation  367,   (ns)2S5.  509.   510.  748    1195 
Impulse    wheel.      See   "Water   power. 
Incinerator.      See    "Garbage, 
indexing    technical    literature— Lom- 

1^1 1  tee       Ui)  1 1>'» 

India— S'mplo  suspension  bridge 
•1134.  Hardinge  brldg.>  over  lower 
Ganges.  Coleman  •!  160.  1 185.  Rail- 
way n.ites   (ns)73.  711.  769.  Making 

hydraulic    cement.  . ,*m 

Ind  ana — Knglneers'  llcenso  bill 
(n)tll  Publlc-utimies  uppralsa  . 
(n)366.      Sewage-disposal      In     Chi. 
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INDIANA— Con  tinuoil 

Cuiiiil  (U-fcuti'il   (iDai'iii.  Natiiiiil-KiiN 

riiti"   ciiHc    (li)N8B 

liulluiiu     ICiiKliicorlDK     Soe.     inoi'tliiK. 

1N2.    (lid)    372.   3n«.   43.1.   II  IS 
ItKllium    Siiiiltury     &     Wutrr    .^ii|>|ilv 

AsHo 456.    fiSt,    (ii)U3l 

liullniiM|ii)llM,    Ind. —  Flood    iirolcftlun, 

lii)«4» 
InduMti'lal     cdiu'iitlon.       St>i<     "lOdiii'ii- 

tloii."    •'lOiiKlnrfilMK;    HchoolH." 
Ilidvi.-ttiiiil  HfivlcT  inovciiK'nt.     lUiidxo   677 

Intllti'iitloii-wollH.    KiilUiro    of 6KG 

Iriliiiid-tiavtKitlloii    proJfct.M,    Ui'iinirk- 

iii>ii>   ri4B 

IiiHtltiitloii  of  <"lvll  ICtiKlni-iTH  (IS'.t. 
(.tppoMfS    i-oinpctltlvc    bids 177 

l.NSTIU'MKNT.S 

Spo     also      ".Surveys,"      "OiawliiK," 
"Water  measure  men  t." 
— fomputliin-muehlne  mult  i  id  lea - 

tloii    (11)176 

— (."ompctliiK  maehliie  used   for  areas 

of   lrre>;ular  truela.      Norton •SOfi 

— c'omputlntc  machines.     Skinner...  ,    'SS 

—Slide    rules (ns)12S,    608.    762.    1008 

— Well-sonndlnK     Instrument.     Klee- 

trle   •444 

Insul.itinn  material.   FIbrox   "heat"..    878 
Insuiaiue.      Ueclprocal-liublllty.      for 
piililii-utlUty    companies,    by    rtlli- 
tlos  Indemnity  KxchanRe,  St.  Louis. 

(n)1221 
Intenratlon     methods.     Approximate. 

Whlted    840 

International    Rnplnecrlnp   Congress, 

(ns)700.   1197 

International  Ry.  Fuel  Asso (n)1055 

International  waterway  iilTalrs 8 

Interstate  Commerce  Comni. — I'lat- 
tinB  topoRraphy  to  distorted  scale, 
•123.  WUIard  on  need  of  sreater 
powers  643.  Huried  information  In 
railway  valuation  1041,  Selecting: 
valuation  engineers  (n)135.  Rail 
breakaRe  investlRated  (n)141.  Ex- 
press-business   statistics (n)7!l7 

lola.  Kan.,  bltumlnized-earth  pav- 
ing        632 

Iowa  Englneerins;  Soc.  meeting; 
State     CoIIepre     Technical     Service 

Bureau,    etc 411,    450,    597 

Iowa   State   Drainage   Asso 632 

Iqultos,   Peru,  sanitation.     Converse  .  ^201 

IRON   AND    STEEI.. 

See  also  "Stresses,"  "Structural 
work,"   etc. 

— Pressed-steel  building  construc- 
tion.  Trussed   Concrete   Steel   Co.'s. 

(n)^1098 

IRON  AND  STEEL,  CORROSION 

—Bridges    over    railways.    Buffalo.  .  •1144 
— Chicago      elevated-railway      stair- 
way-column  corrosion •991 

— Chimney    repair,     Wallingford •221 

— Hydraulic  machinery  sweating.  .  (n)  272 
— Reinforcing    steel.     Painted,     Tests 
for  bond  and  electrolvtic  corrosion 

of.     Gardner    ^136 

— Rust     protection     for     steelwork- 
Dover   "Bitumastic   enamels" ....  (n)800 
— Wood-stave-pipe     band     corrosion, 

Montrose.     Colo 883 

Iredell,    F.   W.      Pres.   Saunders ..  •387.    389 
Iron-removal  plant.  Cemeterv-water. 

(n)701 

IRRIGATION 

— Arrowrock  dam  progress.  Paul 
•370,     Messhouse.       Clawson     •120:. 

(ns)433.    510.    •1002 
— .\utomobiles.  Imperial  Water  Co.'s, 

(n)896 
— Beaver   Park   rock-fill    dam;    Foun- 
dation problems.     Hinderlider  ^660,  6S9 
— Burbank.    Wash.,    canals,    Concrete 

lining    for.      Chandler 772 

— Canal.       Prehistoric.       New       Mex. 

Johnson     •Sei 

— Canals.  Unused.  Nebraska.     Newell   632 
— Channels.      ITnlined.      Transmission 
losses    in.      Fortier    'loeo,    How    to 

express  seepage 1128 

— Congressional   appropriations..  .  .  (n)510 
— Ditching    with    dvnamite.    Gothen- 
burg.   Neb.      Edwards (n)^736 

— Drainage  for  irrigated  lands.  .  .  .  (n)701 
— Elephant     Butte     dam     foundation. 

Baldwin '49 

— Flow  meter.  Hess  Co.'s  Hanna •S56 

— Imperial  Val.  flood  prevention  and 
irrigation     357,     (ns)285,     509,     510, 

748,  1195 
— Itinerary  for  visiting  projects....  3(>3 
— Lands   not   irrigated,    Allowing   for 

irrigable.      Cooper 405 

— Los  Angeles  aqueduct — Municipal 
irrigation,    etc.      Ilelnlv    •344,    745, 

(n)651 

— Lyman  dam,  Ariz.,  failure 794 

— Peru — Rreitung  contract (n)956 

— Pump.  Humphrey,   for  Texas •ISl 


I'lIKe 

lltltlOATION — Continued 

—  UcioHfVelt   rpHi-rvoIr (nH)*sl4,   !i44 

— HtriiwI.erry      Viil.     project — Uiiler- 

iirooflnK    ioti<r<-te 707 

— .Survevd   of    IrrlKiible   tructa,    Liind- 

eliiNHineutlon.       Heron 1039 

— Truekee-CiirMon   project — l.jihuntun 

dam    ^768 

—  Turliiek    dlHt. — (illlce   und   dwollinK 

of  culvKrt   forniM •1083 

—  ITmatllla        project — Three        MIIob 
KiillH    dam.      Newell 'lOOO 

— II.     S.     Keelamallon     Service — Pro- 

pOMed    eXperhlienlH.     etc (n)66fl 

— Valler-iMonlMna  project.  Heron. '^41 
—Valve.     Ilalan.ed    evllndrleal,     Hak- 

er'n   (n)^040 

—  WellM.    DrllllnR    30-ln..   Garden   Cy., 
Kan •924 

"IbIh,"  .Steam   yacht,  purchased  ....  (n)  846 
Italy.    Karlh(|uake    In    (n)139.    Apulia 
aqueduct    In    use (n)795 


Jacks.  Adjustable,  with  tilting  base — 
Buckeye   (n)^800,  Templeton,  Kenly 

&   Co.'s    (n)^1248 

Jacks,    Hydraulic,    Hell    Gate    bridge. 

(n)784 
Jacks.       Screw,       Raising       concrete 

bridge    with,    Philippines ^895 

Jackson,  R.  Sand-braced  pile  pier.. 1039 
Jacksonville.  Fla. — Jacking  up  arch.^5S8 
James.    E.    W.      Autos   vs.    horses    for 

road- work   suiiervislon 769 

Jefferson,     H.     P.       Bridge-floor     fire, 

•955,   'lOSG 
Jennings,    C.    A.      Liquid    chlorine    at 

Bubbly   Creek    filter   plant 55.') 

Jenniaon-Wright       Co.        Wood-block 

paving    expansion 275 

Jersey  Cy..  N.  J. — Industrial-develop- 
ment railroad  747.  Sewage  treat- 
ment    project     (n)141.    New     water 

main     (n)508 

Jitney  bus.     See  "Motor  vehicles." 

aqueduct    in    use (n)795 

Johnson.   A.    L.      Edison   Are 38 

Johnson.   C.   E.      Brick   paving 223 

Johnson.   R.   D.      Surge   tank 996 

Johnson,  S.  M.     X'rehistorlc  irrigation 

canal.  N.  M •5Ci 

Johnson.  T.  H.  Hydrated  lime  in 
concrete    1087,    Sioux    Cy.    concrete 

pavements •1110,  1138 

Johnston's   angle-strut   diagram '223 

Johnstown.  I'enn.,  sewage  plans 285 

Joint,   Reading  compromise  rail.(n)^1199 

Jones,  E.  L.     Concrete  chuting  plant. 

r     ^         ,  ,  *lfl3,    fn)279 

Jordan  dam,  Utah.     Cannon •seo 

"Jupiter,"  Electrically  propelled  col- 
lier      393 

Kalamazoo,  Mich.,  ground  thawing.' .''351 
K 

Kansas-Mo.   elevator  settlement •872 

Kansas-Mo.   floods (ns)1096,   1243 

Kansas  natural-gas  service  regula- 
tions   (n)359 

Kansas — State  control  of  water-sup- 
ply and  sewerage 209 

KANSAS  CITY,  KAN. 

— Bridge,   D6bris-obstructing,    seized, 

(n)1243 
KANSAS  CITY,   MO. 

— Concrete  aggregate:  inspection....      75 

— Hannibal   bridge   rebuilding (n)701 

— Municipal- impvt.        appropriations. 

(n)lOOG 

— Poor   sand    in   asphalt 621 

— Viaduct.  Double-deck *10 

Keefer.    T.     C.     and     Victoria     bridge 

plans    179.    His    bequest (n)750 

Kelly's   steel-tape    repairs 'IISO 

Kennedy.   H.  J.     Kensico  d,-im   "ther- 

mophones"    836 

Kennedy  quartz-mill  tailings  dam..*S18 
Kennerdell     tunnel     work     350.     •543, 

635.    (n)^896 
Kensico     dam     construction     in     1914, 
Smith   (with  insert)   *966.  "Thermo- 
phones."     Kennedy  836.   Premature 

blast    (n)909 

Kensico  reservoir.  Temporary  aera- 
tor.     Smith    ^768 

Kentucky    road    work (n)695 

Keokuk-St.  Louis  transmission  line.  .    438 
Ketchum.    R.    B.   Coa!   slack   for   con- 
crete  aggregate    54n 

Keyes,    J.    M.      Concord    pavement...      s:! 
Kidder,    A.    D.      Smith    solar    attach- 
ment     •1068 

Kiln.    Rotary,    waste-lime (n)652 

Kitchen.  Arrowrock  dam  messhouse  •1202 
Kneas,  F.  N.  Floor-arch  tie-rods  •SIS 

547,   692,   743,   Floor-arch   test ^1025 

Knowles,   M,      Reservoir   joints *$S1 

Knoxville,  Tenn.  water-works  im- 
provements     (n)510 

Koon,   S.   G.     Concrete   expansion....    408 

Kopczynskl.   L.      Slab    floors 181 

Kutter    formula.    Diagram    base(3    on, 

•732.    S27 


Pugo 

LABOR 

See   iiImo   "lOmiilove'v" 

— Chicago    Mlre<!t-car    Hlrike (n)\]9H 

— ColumljUH    paving    labor    Hyslem    (nj232 
— Convict     labor,    Colo,     ronds.       IChr- 

hart     375 

—  I'Vrderal    employment    bureau  .  .  .  (n  J 1 1  47 

— Holding  good   men.      Tultlo 694 

— N.    y.  alien-labor   law..(nH)    46,   460,   510 

—  Physlcjil    examination,     Kmployees'    993 
— Tr;i(k-malntenanc<!    force,    Perman- 
ent,  L.    I.   R.R 474 

—  I'neinploymenl   HtatlMtlcH,   N.   Y...(n)910 

—  Winnipeg    w.-iges,    15    years 395 

—  Workmen's   cotnpenHation   laws   (n)1006 
Laboratory  design.  College  hydraulic. 

Lyle    fii!) 

Laboratory,  Warren   Bros.'  paving  ...  •71  3 

Lac    Fully    Imiiulse    wheels    'I'.'.H 

Lacher,     W.    S.      Concrete-block    and 

cellular    retaining   walls '1048 

Lahoiitan    dam,    Nev.      Cole *j'iH 

Lake   Mich.   Water  Commission 593 

Lake-salt    development.    Ore (n)6.'JI 

Lake   Superior,   Low   water (n)9.'»6 

Lakes- to-Oulf    Waterway (n)l  196 

Lamp.     See  also   "Electricity." 
Lamp,  Tungsten,  street  fixtures  West- 

inghouse     (n)^1200 

Lamps,    Small     concentrated-filament 

tungsten,   Genl.    Elec.   Co.'s (n)560 

Land.     See  also  "Irrigation,"   "Drain- 
age,"   "Surveys,"    etc. 
Land-fraud  conviction.  Everglades  (n)237 
Land-leveler,   Larger    Schmeiser .  .  .  (n)^S48 
Land      reclamation      and      paper-pulp 

,    mfr (n)797 

Landslides.      See    "Earthslides." 
Lassen  Peak's  activity.     Means  *1210, 

(n)1096 
Lath,  Expanded-metal  ribbed.  North- 
western  "Chanelath"    (n)^752 

Lavis.     F.      Association     of     national 

engineering    societies     83 

Lawrence,    B.      Water-pipe    tunnel.  . 'llie 

LAWS,   LEGAL   DECISIONS,   ETC. 

See  also  "Patent.'' 

— Barrel,   Standard    dry 1138,    (n)652 

— Contract  void,  Pittsburgh  school  (n)6r)0 
— Contract     voidable     under     strike- 

and-fire    clause     (n)771 

— Ex-employee's    right    to    his    tech- 
nical knowledge — British  case  .  .  (n)121  7 
- — Fargo    water-works    ordinance  .... '994 
• — Fire-fighting    costs.    Assessing. 

Cleveland    (n)1149 

— Fog,  Johnstown  Water  Co.  sued  for 

reducing    (n)69 

— Full-crew   laws  repeal 403,   451 

—Govt,  employees.  Federal  law  pro- 
tecting.     Micou    665 

— Highway   engineer's   responsibility, 

N.    Y (n)189 

- — License  bill.  Engineers',  Ind. .  .  .  (n)141 
— License  laws,  Architects'  82,  Effect 
upon  engineers.  111.  Engineer  382, 
Western  Engineer  500,  Allen,  Pond 
644,  Ed.  689,  (ns)140,  286,  605,  652, 
N.  Y.  bill  (n)189,  Penn.  report  (n)748 
— Licensing  surveyors.  Can.  provinces, 

1168,  1185 

■ — Los  Angeles  aqueduct  case 641 

— Maryland  water-supply  and  sewer- 
age  act    upheld.      Morse    996 

— Mass. — City-charter  forms  (n)366. 
Building-law  bill  (n)604.  Freight- 
terminal    ownership    bill (n)951 

— Minn. — Elwell    road    law    repealed, 

(n)653 
— N.  J. — Passaic  gas-rate  decision 
and  reversal  130,  (n)1196,  Bill  to 
license  stream  pollution  449,  South- 
ern water-supply  bond  issue  un- 
constitutional (n)G05,  Shore  pro- 
tection       (n)795 

— N.  Y.  State — Alien-labor  law  (n)46, 
460,  510,  River  regulation  (n)1096. 
Constitutional  revision  594.  602,  6S9, 

834,    842.     11S6,     (ns)557,    1148 
— N.     Y.     Cy.     building    code     revision 
(ns)603,  896,  Local  assessments  for 

mosquito  extermination    (n)1096 

— Ohio  conservancy.     See  "Floods." 

— Patented  pavements.   Use   by   cities   507 

— Penn.,  Patented  bridges  in (n)364 

— P  u  b  1  i  c  -utility    competition — Ora 

Corp.   case,  Calif 690 

— Railway    regulation.   Wiser.  ..  .450,    740 
— Ramapo   water   suit    decision  ....  (n)605 
— River    and    harbor    appropriations, 
Good  way  to  distribute  54  5,  Inland- 
navigation  projects  545.  Flood  pre- 
vention      (n)652 

— Sand-  and  gravel-plant  not  a  nuis- 
ance       (n)503 

— St.  Louis  quantity-surveyor  ordi- 
nance     273,   282,   452 

— Sherm.Tn  law.  Are  these  contractors 

breaking?      Contractor    901 

— Shipping  bill  in  Congress 357 

— Typhoid-fever    damage    award    897, 

(n)797 
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LAWS,  LEGAL  DECISION'S.  ETC. — Cont. 
— Water-power   development.   Bill    to 

open   way   to 131,    (n)910 

— Wind-bracing-  requirements  in  mu- 
nicipal   codes.      Fleming 485 

— Wis.  building  code  in  practice ..  (n)700 
— Workmen's  compensation   laws.(n)1006 

Lawson,   T.   R.      Timber   test '159 

Lawyers  to  build  highways  357,  Led- 

lie,    Marshall     547 

Lawyers  vs.  engineers  as  leaders.  .  410 
Layfield,  E.  N.  Grade  separation....  422 
Lea,      S.      H.       Patching      bituminous 

pavements   •25S,  Sand-clay   roads..    873 
Ledlie,    C.    H.      Engineers    on    public- 
service    commissions    547 

Leffler,   B.    R.      N.   Y.    Cent,   specifica- 
tions on   compression   members...    1045 
Lenderink,    A.      Thawing    ground.  ... 'SSI 

Levee,   Cape   Girardeau,   Mo '874 

Levee  Dist.,  Sny,  111. — Drainage-ditch 

maintenance    881 

Levee,    Peoria    municipal '15 

Levees,  Concrete  paving,  Yazoo-Miss., 

(n)1003 
Level,   Berger   Coast   Survey    precise, 

(n)960 
Level,  Plumb-line,  for  road  drainage  •829 

Level   projector,   Deutsch's    (n)*48 

Leveling,  Precise,  Prussian  survey  (n)736 

Leveling-rod  errors    (ns)353 

Library.  Public,  competition,  Cleve- 
land     (n)414 

License  bill.   Engineers',  Ind (n)141 

I-icense  laws.  Architects'  and  struc- 
tural   engineeis'    S2,    382.    500,    644, 

689,  (ns)140,  189,  2S6.  605.  652 
License  report,  Penn.  engineers' ..  (n)748 
Licensing    land    surveyors,    Canadian 

provinces.      Macdonald 1168,   1185 

Lighthouse   service,   U.    S.     Putnam..  •614 
Lighting.        See      also      "Electricity," 
"Gas." 

Lighting  by  acetylene  flares (n)688 

Lighting  features,  Panama-Pacific  (n)32a 
Lighting    generator    on     car.    Safety 

Car    Heating   &    Lighting   Co.'s.  .  .  ^1084 
Lime.    Hydrated.    in    road    concrete — 
Md.  experiments,  Childs  503.  John- 
son     1087 

Lime    kiln.    Rotary,    waste (n)6o2 

Lincoln,  Neb.,  storm  sewer ^710 

Lincoln.  P.  M.     By  C.  F.  Scott.  ..  •387,  390 

Lindenthal,  G.    Steel   rails •1042,   1047 

Link.   Splice,   for  chains *987 

Little,   J.    E.     Wire-cable    tests •esS 

Little    River    drainage    district 'Sig 

Loader.     Wagon.     Albrecht     dragline 

excavator   with *76 

Loading    platforms    inside    buildings 

— Eagle   I'encil   Co.'s (n)1035 

Lock.     See  also  "Canals." 

Lock.   Black   Rock   ship,   guide  pier..  •541 

Lock,    N.     Y.     barge-canal.    Concrete 

plant    for    '1078 

Lock  nuts (ns)^960,  ^1097 

Lock,   Ohio    Rlv.    dam •SOe 

LOCOMOTIVES 

— Cab-signal     system     for     stopping 

trains,  Casale's    •137 

— Electric        industrial        locomotive, 

Orenstein-Arthur    Koppel (n)144 

— Elec.  locomotive  with  mercury-arc 

rectifier     (n)191 

— Elec.  locomotives,  C.  M.  &  St.  P..  ^22 
— Elec.  locomotives,  Norfolk  &  West.. 

595,  •ligS,  1233.  •1238 
— Gasoline      switching      locomotives. 

McKeen;    Baldwin •762 

— Panama  canal  towing  locomotives. ^145 
— Small  locomotives  for  construction 
and  industrial  service — FJell  geared 
locomotives  burning  oil,  used  in 
N.  Y.  subway  work,  etc.;  5-ton  lo- 
comotive    burning     coal,     used     at 

Baldwin    plant •964 

— Snark  fire  hazards.  Wallace.  ...  (n)433 
— Tire,  Electric  arc  welding  to  build 

up  flat  spots  on,  etc (ns)1027.  1084 

Loggii.g.    Topographic    surveys     for. 

Marshall     •1112 

London  paBsenger-traffic  growth ..  .1223 
Long    Island    R.R.     See    "Railways — 

Penn.   system." 
Longbeach,    Calif.,    storm    damage ... '720 
Longley,  K.  F.     Water  disinfection..   459 

LOS  ANGELES,  CALIF. 

— Annpxen   more   territory.     Hrlnly.  . 

— Aqueduct,   Attack   on.    rollrd 

— Aqueduct.  Municipal  IrrU-atlon 
from.      Hilnly    '344,    (n 

— Buckfllling  with  road  roller.  Helnly, 
•941, 

— Big   Creek    fransmlMslon    line 

— ("'empnt-i>lant    rout.    Municipal 

— FertlllziT  t>lnn'.  Municipal.   Helnly 

--Flood    protection (n 

— Motor  vi'hIclcH  In  water-works  ser- 
vice.     Helnly 

—  Road    oiler    for    transportInK    fuel 

(n) 


-Water-workfl     farming     and 
entry.      Helnly 


for- 


or.fi 

641 

)651 

1139 
•438 
229 
infi3 
)140 

861 

•784 

745 
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LOS   ANGELES.   CALIF. — Continued 
— Wharves    and    sheds.    Municipal ... '824 
Los  Angeles  Co..  Calif. — Combination 

concrete    road    and    flood    channel..    '42 
Louisville  Engineers'  and  Architects' 

Club    281 

Low.   E.     Barge  canal   crossing '430 

Lubricating  rails  on   curves 475 

"Lusitania,"    Sinking    of    945.    •1004, 

•1005,   1234,    (n)959 
Lyle.    W.    L.     College    hydraulic   lab- 
oratories        619 

Lyman    dam,   Ariz.,    failure 794 

M 

McCullough.   E.     Rivet   tension 1139 

McDermid.  H.  B.  Shrinking  flywheels 
together    587 

Macdonald.  J.  A.  Ottawa  water-sup- 
ply 43,  (ns)93,  1S9,  1149,  Canadian 
survey  work  *399,  Long  stadia 
sights  *990.  Licensing  surveyors  in 
Can.    provinces 1168,    1185 

MacDowell.  R.  F.  Sanatorium  sew- 
age-treatment   plant ^1014 

McKay.  N.  H.  Palo  Alto  incinerator; 
Kangaroo    car •432.    ^1040 

McKeen  gasoline  switching  locomo- 
tives  •762.    Fast   motor   car *1094 

McLure.  X.  R.  I-beam  and  channel 
column    sections 1189 

McMillan,  F.  R.  Shrinkage  stresses 
and   columns   of   Edison   buildings.  ^502 

McWane,  P.  C.  Water-main  break, 
N.    Y 1189 

Machine   manufacture,    Economics   of  274 

Maffitt.  M'K.  Septic-tank  explosion 
410.  Florence  incinerator •1166 

Malarial  surveys  of  impounded  wa- 
ters      (n)163 

Manager,  City.     See  "City." 

Manchester,  Eng. — Imhoff  tank.  Wil- 
kinson     ^770 

Manhole  cover.  Non-rattling.  Dough- 
erty's, made  by  Dee  Co (n)*416 

Manhole  covers.  Air-tight,  with 
quick-opening  lock,  at  sewage-dis- 
posal  plant.  Calvert.  Tex (n)^735 

Map.     See  also  "Surveys,"  "Drawing." 

Maps.  N.  Y.  Cy. — Geologic  273,  Mam- 
moth        991 

Mapping  water  pipes,  Phila 250 

Maps,  City  topographic,  needed. 
Mitchell     280.    Shirley 281 

Maps,  N.  Y.  water-supply  record .  (n)1136 

Marburg,  E.  Competition  by  profes- 
sors in  engineering  schools  454, 
Truss-design    problem     '490,     •592, 

734,   ^990 

Marconi.     See  "Wireless." 

Market,    Produce,    Chicago     (ns)S45,     957 

Markwart,  A.  H.  Panama-Pacific 
engineering   problems •329 

Marshall.  E.  A.  Topographic  surveys 
for  logging ^1112 

Mars'pall.  H.  M.  Engineers  on  pub- 
lic-service   commissions 548 

Marx,  C.  D.     By  C.  B.  Wing 'SSS 

Marvland  —  Road-concrete  experi- 
ments with  hydrated  lime  503,  1087, 
Water-supply  and  sewerage  act 
upheld    996 

Marysville,  O.,  sewage-works ^484 

MASSACHUSETTS 

— Building-law    bill.    State (n)604 

— City-charter  forms,  Optional ...  (n)  366 
— Civil-engineering  service  law..(n)1096 
— Freight-terminal    state    ownership, 

(n)951 

— Health  Dept.'s  weir  gage ^829,  ^1135 

— Highway     appropriation,     Largest, 

(n)1095 
— Pavement       experience,       Concord. 

Keyes     83 

Mass.   Inst,   of  Tech.     See   "Engineer- 
ing schools — Harvard." 
Mast,  Large  built-up  timber,  for  ex- 
cavator, R.  W.  Dull  Co.'s ^398 

Master    Builders    Asso 1041 

Masterson,      1'.     J.       Brick-pavement 

repair    997,   1189 

Mattimore,  H.  S.  Concrete  tests  ^232,  225 
Mayors'     conference     and     municipal 

exhibit,  Troy,  N.   Y (n)702 

Mead,  C.   A.     Felling   chimney ^400 

Meadville,     Penn. — Financing     public 

works.     Miller (n)793 

Meals,  Emergency,  for  Phlla.  water- 
works   employees (n)6S7 

Means.   T.    H.     Mt.   I.,aHsen •1210 

Mees.   C.    A.     Dam   safety 596 

Melvln.  N.  U.  Safety  derrick  hook.^353 
Memphis     bridge    substructure     ^792. 

CalsHon-luunc-hIng  pontoon •lOST 

Mensch.    L.    J.      Concrete    standplpes. 

•836.    ^949 

Merchants    Bank    foim<1atlon (n>»783 

Merritt.   W.    H..   monument (n)750 

Messhouse,    Arrowrock    dam.      Claw- 

.son    •1201 

Meter.      .St>o     "Wiit-T     measurement." 

"Air."    "Stenm."    etc. 
Metropolis.  III.,  bridge  (n)I«9fi.  Work 

proceedH    (ntlHfl 

Metropolitan     water   pipe     tunnel  ...*  I  116 


Page 
Microscope,      Binocular,      Bausch      & 

Lomb     (n)'120O 

Micou,    R.    D.     Law    protecting   Govt. 

employees    665 

Military.     See   "War." 

Millard.  F.  H.  Rainfall  observations. ^1212 
Miller,  S.  W.     Progressive  axle  frac- 
tures       837 

MILWAUKEE,   WIS. 

— Concrete-road    construction 77 

— Concreting  House  of  Correction  ...  ^538 

— Drawbridges,    River,    Shifting ^657 

— Intake   crib.   Placing.     Stoelting.  .  •lOSS 

^Intake-tunnel   features ^686 

• — Pipe-tunnel  laying  across  river... ^522 
— Rainfall      observations      compared. 

Millard     ^1213 

— Sewage    tests (n)650 

— Sewage-sludge    fertilizer 593 

^Track-elevation  concrete  work..^l048 
— Water-meter    dial    sweating.  ...  (n)894 

— Water-meter   pits ^1082 

Milwaukee    Coke    &   Gas   Light    Co.'s 

track    ^200 

Milwaukee  El.  Ry.  &  Lt.  Co. — Spray- 
ing  paint 40 

Mine.  See  also  "Coal,"  "U.  S.  Bu- 
reau."  "Accidents."   "Quarry." 

Mine.    Alaska-Gastineau ^127,    ^472 

Mine  fire-engine,  Boyd •637 

Mine,  Kennedy,  mill-tailings  dam... 'SIS 

Mine.    Kaolin,    shaft    sinking ^397 

Mine-mill    tailings.    Dredging (n)272 

Mine-railway  cable  tests.  Cuba ^685 

Mine — Underground  shoveling  ma- 
chine     (n)«1200 

Mineral    production.   Canada (n)825 

Minneapolis.  Minn. — Track  depression 
•514,  Dredging  889,  •1079.  Port  im- 
provements 1066.  St.  Paul  dam 
(n)1003.  Industrial  education  study, 

(n)1006 

Minnesota — Land      drainage      (n)6D0, 

Elwell    road    law    repealed    (n)653. 

Tractor  hauling  road   material    (n)^943 

Minnesota  Surveyors'  and  Engineers' 

meeting;     University     cooperation, 

etc 412,    450,    453.    597,    646,    (n)543 

Mississippi,    Land    drainage    in....(n)653 
Mississippi   River.     See   "Rivers." 
Missouri    lawyer   building    highways, 

357.   547 
Mitchell,  H.  C.    City  topographic  sur- 
veys   280,    Govt,    competition     with 
private  engineers  789.  902.  1140.  Ed.  786 
Mohlman.  F.  W.     Sewage  treatment .  ^647 
Moline.    Kan.,    underflow    water-sup- 
ply.     Benham 925 

Molitor,  F.  A.     A.  S.  C.   E.  election   37,  85 
Moment    of    inertia    of    rectangle    by 
elementary    method.      Gravell .  .  .  .  •1073 

Monel    metal,   Use   of 890 

Montreal — Reservoir  concreting  by 
compressed    air    ^122,    Keefer    and 

Victoria    bridge     plans 179 

Montrose,     Colo..     Second     rebuilding 

of    water-works.      Pinkerton 883 

Monument,  Culvert-pipe  survey ..  (n)^32 
Monument  practice,  etc..  City-survey, 

•269.  ^443.  597 
Monuments,  City  survey,  Brisbane  (n)688 
Monuments,    City    survey.    Status    of, 

(n)1184 
Monuments,  Street.  Pueblo.  Colo. .  (n)^688 

Moody,   W.   D.     Chicago   plan ^482 

Moore,    G.    H.     Hydro-electric    power 

possibilities.    Pacific    Northwest ..  .•342 
Moore.   J.    W.     Infiltration-well    fail- 
ure        585 

Moorestown,  N.  J.,  sewage  tank....^208 
Morison.  G.  S..  and  Panama  Canal..  898 
Morrison.    E.   J.     N.   Y.   asphalt-block 

pavements    645.    901 

Morrlstown   sewage-works.     Potts.  .^1105 

Mortar   mixer.   Mason (n)^1008 

Morse,  H.  S.  XT.  S.  Geol.  Survey,  etc.  902 
Morse.  R.  B.     Maryland  water-supply 

and   sewerage   act    upheld 996 

Morse,  W.    F.     Refuse   disposal 575 

Mortar,   Lime  and   cement — Tile-wall 

tests    ^428 

Mosquito-extermination   assessments, 

N.    Y.    Cy.    local (n)1096 

Moth  eggs  in  quarry  products.  ...  (n)140 
Motor.      See    also    "Engines,"     "Elec- 
tricity." 

Motor,    Boat,    Pumping    with (n)1136 

Motor    car.    Gasoline,    McKeen ^1094 

MOTOR    VEHICLES 

See  also   "Tractor,"   "Oarages." 
— Auto    truck,    bitumen     heater    and 

distributor.    Kinney (n)^51l 

—Bridge   loads.     Whlted 107.    130 

— Bus  franchise  offers,  N.   Y (n)910 

— Census,    IT.    S.    automobile (n)1053 

— Chicago  municipal  bus  service  ._.  (n)366 
— D\inui-wagon,    Large    double,    Kan. 

Cy ^942 

•^Klecfrlc  omnibuses.  York.  Eng....  707 
—  Fenders,  N.  Y.  bus  rear-wheel ..  (n)909 
— Ford    iiroflts    274,    Building   Clncln- 

niitl    plant    •SSB 

TrrU-.utlon  service — Imperial  Water 
<•(>•«    iiuto     coats (i0896 


Jtuiiiarv  I  to  .Imic  ;!(),  IIM') 
mdtok  vi:iii(n^KS — rontiiuK'ii 

L-Jltnoy    biiH.   Th.>.      rnltn KS4,    IMfl 

Hj  I    cy  «>um»  .lull    I'u.l.lo (iDlor.J 

IIj  tnt.y   bViMr.M.    lU.l.n.on.l.  Vu. .  .  .  (n  )  1 1  ;i7 

12^    noy   l".»    oiuratlo,,.    Plm»«   of  648 

Ia.o»     AUK'oloH     wator-wk».     Horvlco.   ^^^ 

-Mlueriui-h.vuilnK'.laiu'  ip.'  •XU'iuM'ja 
Hm   toi-liiKl'    .llUl.iuy.    liur.uH  i.K. 
l.y    i-iiro     In    ili-lvliin     aiHl     roulliiK.  ^  ^^^^ 

';,m,Vl'.u«fV.   Motor.  '\'',xc\nd  Coi'.ii  '|<i)l^9 
I  ,1). -tl>invli>K    iruok     t'olunil.UH....,   '-10 
U«lllc«8     oloc.     "•"^■l'""     ">■"";'",•„  )5r  3 
i-!Ifi\viiv   -  "liisipVi'lion      motor     ciir. 
SUot.lolJl     Car'oo.     un.l     Kulrl..u,K»   .^^ 

-ulvuls!   I-ul.llr.    lUavy   motors  «n  ■  •    --« 
— Snowplow.x.     Improvised     MO.    '1 '^'|;^.^..^ 

spoeaway.    Shoepsheiul    Hay  .  .  .  .  .  t»)70l 
iVaotor    truck.     Knox     l-whi.-.-! .  .  .  .  •.,(!  I 
liuck.  StoraKo-butlory  shop.  l*"^';;'j-..,,„ 
_r.  S.  Coast  &   r..-od.   Survey— r.OOO- 
.^^?TK:u^^:-;^.^^^^ry-^ron:r^ 
Mr:i"'H^/}y:-N;-J:.--iypno^a:revr 
Mrr^L^n^-acuVuy-:^J=.V^,^ 
Mount    Vernon     landslide.    Stopplng.^^^^ 

MovlnK"cIub'hoviso   by  (loatlnK. ;!;'Sa 

SlovlnK   pictures.   Colliery   saety(^^^ 
Mowing     machines,     Hallway,     ^'^'l^-.^gj 

Muiu"'.   A  ■  F."  ■  iBrldWepoVV  trkfflc'  ii\- 

vestigation    . .  •  •• ;.;ii 

Mundy.  J.  S.     Death  °.^^:  ■■:.■::.■■■-. ^^*^ 
^'V.'^rrissfo^n^-"iml    s'illVlal   Vo7i.cs. 

Vi^    ^trlc-.^htin^;plan^^^;j; 

Mun\clpal"irrikation,  Los  Angeles 
•344  n)6r.l.  Farming  and  forestry 
745,  Wharves  and  sheds  *S24.  Fer- 
tilizer   plant ^-  •  •  v; 

Municipal  street  railways,  San  Fran-^^^^ 

Mutua°l   Life'Bldg.,"Razi'ng   old 'ese 

N 

Nashville  reservoir.  Repairing  and 
waterproofing.      Southgate .  ....    !>43 

National  Soc.  for  Promotion  of  In- 
dustrial   Education Cn)100b 

Natural  Gas.    See  "Gas."  . 

Naughton,  S.  J.  Reinforcing  vitri- 
fied-pipe    sewer .........._   os" 

Navy.  See  "Battleship,"  "Submarine, 

"Crane,"    "War"  .  , 

Nebraska— Unused    irrigation    canals   632 

Nelson    F    O  Tile  drains  for  culverts.1083 

New  Bedford,  Mass.,  rainfall  obser- 
vations— Compared  with  MiUyau- 
kee.  Millard  '1212,  Average  from 
them.      Stineman.  ...... ij/:^ 

New  Cumberland.  W.  Va.,  dam    .._._.. 'bOe 

New  Eng.  Water-Wks.  Asso.  5»4,  Dih,   _ 

(ns)3fir,    loO 

New  Haven  Trap  Rock  Co.'s   plant.  .•582 

New  Jersey — Has  regulation  of  pub- 
lic utilities  been  killed?  130,  Re- 
versal (n)119G,  Bill  to  license 
stream  pollution  449.  Southern  wa- 
ter-supply bond-issue  unconstitu- 
tional •  ■  •    ^"^ 

New  Jersey  shore  protection.  bee 
"Coast   erosion." 

New  Orleans.  La. — Benchmarks  •443. 
Delta    subsidence    597,    Pier   paying 
•9.t2        Port       improvements       1067, 
(n)5"57.  Cotton  warehouse  and   ter-   _ 
minal   •1217,   Rat-proofing    (ns)141,    i47 

NEW   YORK  CITY 

See  also  "Subways,"  "Aqueducts," 
"Reservoirs." 

— Ash,  etc.,  dumping  board 'loo 

— Asphalt  plant.  Municipal,  Manhat- 
tan. Durham  •1074,  (n)  237.  Er- 
ratum     (n)3o9 

— Bridges,  East  Riv.,  Clearance  wid- 
ening   .(n)6oO 

— Building-code  revision  by  sections 
(n)603,    Twelve-in.    curtain    walls, 

(n ) 896 

—Building  —  Concrete-slab    formula, 

(n)10:)0 

— Buildings  in  Greater  N.  Y S"]l\~ 

— Bureau   of   Franchises lOS^),    i^^|i 

— Car   seating   width   adopted ....  (n)ll^J 

— Citv-planning   committee ("li„o 

— Cofter-dam,  46th  St.  pier 'SOS 

—Death    rate    in    1914     (n)189 
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PaK* 
Ni;\V    YOUK    CITY— CoiitlMiKMl 

—  KliMlrIc     .nnipanl^H'     turl.ln.i     mip- 

|,,,|.(n  ""•..J:' 

Cl.Tiric-ViUc   riMhutlon.  ....•■■  •■<").>..!( 
_|.:i«vnti.(l  rullwny— It-plH.liiK  >'■;'"  «"',r„ 
Hlmii   ov.-r    llarl.-ni    Ulv. .  .  .  i  iik   4  l.t,    lor-O 

—  KlrVHloil-nillwiiy  llilnl-l  rackliiK  - 
Drrrlck  car  •'.•.s«.  Laying  n.w  lr:iiK 
under  old  philfonn  •;i>><».  H"t- 
rlvil  ohutu  (n>  I040,  Field-work 
data     ..(n)lJ32 

—  El.-valiMl  nillwayd— Automiitlc  «'«-„,_ 
„nl„      (11)9,10 

Klevati'il   riillwayM,   DchIku  of  Mt<><l, 

N.   Y.   rapld-lraiiHit   HyHlcm.     <5r'<''",_„ 
•971,    McLiiro ..1 1S9 

—  KiiKliieerliig  poHlllonH  anil  HiiliirleH, 
SlaiidardlzliiK  TM.  82.  SnliirleH  » 
uoiirratlon    ago '"(„?/. 

Irire    eiigliu'H,    GiiHollno (n)9..() 

— (.larbage-dlMpoHiil   contract  497,   642,   ^^^^^ 

— Onrbagc-n-ductlon       odora.       Ullm- 

Inatloii    of-  K.port ■••<">'2Jfi 

— Uranlte    blocks    In    mortar    bcd..(ii)811 
—Hell  Gate  bridge-arch   photos.,  etc, 

•699,   (nH)700,  735,  7S4 

— Legislation    wanted •  .  .  (n)41 

— Maps — Geologic     273,     Mammoth...    991 
— MoH<|Ulto       extermination       assess- 
ments.   Local '""2?S 

— Motor-bus   franchise   offers (ii)910 

—Motor-bus    rear-wheel    fenders.  .  (n)909 
— Near-side    stops    reduce    accidents, 

(n  )1 197 
—Pavement-detail   Impvts.     Durham. 

(n)272 
— Pavements.  Asphalt-block.  Durham 

•521,    901,    Morrison 645 

— Pavements,  Redressed  granite- 
block '1020 

— Pavements,  Wood-block,  Richmond 

Borough.     Oxholm 217 

—Paving,   Granltc-block '376,   403 

— Public  Service  Commission's  con- 
crete   testing.     Goodwin    ^202,    225, 

— Purchasing   Dept.   bill    vetoed ...  (n)956 
— Railway,  Marginal  freight,   I^.rook- 

Ivn   waterfront (ns)41,   1053 

— Rapid-transit    extensions    opening, 

(n)1245 
— Rapid-transit    safety,     Ihcreasing. 

(ns)189,   236,    701 

— Sewage-disposal    studies (n)188 

— Sewa.ge  screens.  Riensch-Wurl,  for 

Bklyn •1224,    (n)1095 

— Snow -rem  oval    drill (n)45 

— Snowstorm    (n)700.   Removal.  .  .  .  (n)702 
— Street      repair  —  Tractor   -   trailer 

transportation.      Durham *444 

— Telephone-rate    revision    691,    ^697, 

Bemis    1044,    (ns)510,    1007 

— Trafflc-relief  competition,  5th  Ave., 

(n)1096 
— Tunnel,   Another   East   River ....  (n)460 

— l^n employment    statistics (n)910 

— Water-supply  record  maps.    Brush, 

(n)1136 
— Water-wks.   gate  valves,  .Standard. 

•1016 
New    York    Railroad    Club •1042,    1047 


Pago 
NewlnndH.     J.     A.      Stamford     water- 

dlHlnfectlng  plant  ■■■■■■■■■■■-■  l\-''^ 
Newman.  J.  II.  Water-front  H.  F..*3'i« 
NIcIkiIh.   W.  <".      Lyman   dam   failure..    794 

Nil.-,    Dredging    "hu.UI"    on '^\^ 

NllrateM — Cyaliamld     Works 'lO 

Nitrogen     liuluslry,    Am.nlcan    water 

powerM  ami   546,   Washliurn ..    651 

Noble.     A.,     and     Panama     canal     497. 

Portrait   unveiled    (ri)S4« 

Norboin  electric  hydraulic  dredge  889^, 

Nordcll.    C.    H.      Graphic    determlna- 

lion,   Htorm-Hcwer   runoff    692 

Norfolk  Navv  Yard  crane,  (.'ase  ....•!  164 
NoirlHtowii,  I'enn.,  water  ai'rator.  etc.  •853 
Northern    N.    Y.    Utilities   Co."b   Hurge 

tank    •■•«" 

Norton,  C.  1).     <:oini)Utlng  areas  •396. 

.Status  of  engineer    903 

Norwalk.  Conn.,  street  commissioner. 

(n)159 
Norwood,  Mass.,  general  manager  (n>189 
Nut   lock,   Am.    Nut   Co.'s    "Absolute," 

(n)*960 
Nut  locks.   "Goble"   Positive (n)*1097 


NEW   YORK  STATE 

-Alien-labor    law (ns)4G,    460,    510 

— .-Vrchitects'  registry  bill.... 501,  (n)lS9 
-Barge  Canal.  Carrier  231,  Its  cost 
178  Oak  Orchard  creek  crossing. 
Low  '430,  Guide  pier.  Black  Rock 
ship  lock  ^541,  Fairport  lift  bridge 
•705,  (n)838.  Lifting  a  bridge  truss 
•1034.  Concrete  plant  for  lock  •1078, 
Work   progress    (ns)701,   797,   Bond 

issue     .    (ns)1096.     1149 

Civil  service  exams,  coming.  ...  (ns)  .  97 

— Constitution  and  engineers  594,  602, 
6S9,  834,  842,  (n)557.  Proposed  De- 
partment  of   Engineering  1186,    (n)1148 

— Engineer's    staff    reduction 93 

Highway      Commission's      concrete 

tests 232,    ^^o 

— Highway'  dept.     head.     Lawyer    as 

357,  Ledlie,  Marshall    547 

— H  i  g  h  w  a  y      design.      Economical. 

Harger     1156 

— Highway-maintenance  costs 7^8 

— Highway   report   for    1914 (n)188 

— Highway     work.     Engineering     in-   _^ 

vcstigation     '^7 

—Highways — Stone      screenings      as 

fine  aggregate    •  •  .  (n)224 

— Inheritance-tax      appraisal.     Hales 

Bar    plant     384 

— Mavors'   conference;   municipal   ex- 

bibit     (n)702 

— River-regulating  district   law..(n)1096 
— Southampton   town   awarded   high- 

wav   contract    '"^^2'ro 

— Storm   King   highway    (n)6o2 

Newark,  N.  J. — Wood-block  pave- 
ment 153,  Water  supply  *»6Z,  Mu- 
nicipal   Exhibition    (n)510 

Newell.      P.      H.      Unused      irrigation 

Newell,  H.' '  D.'  '  '"Three'  'Miles  Fal'ls 
dam     1009 
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O'Shaughnessy,   MM................    2 

Oakland,    Calif.— Municipal    belt-line 

ry       (n)79a 

Oberlander.  J.  I.     Retaining  walls.. 'lOSS 
Otilce  of  culvert  forms •lOSJ 

OHIO 

— Conservancy;  flood  prevention   356. 

(ns)237,    605,    6d2 

— Flood    anniversary 641 

—  Road   note    ;  •  i,' ■ ',; '  ol.'  . '  ' '"' 

Ohio  Riv.  dam  and  lock  No.  9.  Shriver 
•806     Various    port     improvements 
1066,    1236.    Metropolis,    111.,    'j';''!'!''-   ,  ,„ 
(ns)1096,   1149 
Oil   engine.     See   "Engines." 
Oil     filter.    Lubricating,     Richardson- 
Phoenix  Co.'s  "Peterson    <"\5SS 

Oil    fuel,   L.    I.    ferries,   etc i^Ull 

Oil-fuel     storage,     Panama  ........  (n)  .o-i 

Oil,  Gasoline,  benzol  and  toluol   from 
crude,   Rittman   process  ....  (ns)4r)l,   bU.) 

Oil,  Gasoline  from  "synthetic  crude 

Snelling ■ <")41| 

Oil-mixed   pavement.    Concord    »o 

Oil  well.     See  "Well."  "Petroleum." 
Oiler,  Road,  for  transporting  fuel  p''. 

Los    Angeles ^"'i,,q 

Oiling   streets   and   roads .lid» 

Ontario  municipal  railways  organize 
(n)461,  Hydro-Elec.  Comm.  re- 
port    (n)652.    Highway-bridge    ap-^ 

proaches ""l 

Ontario,     Northern,     road     construe- 

tion     (n)970 

Ora  Corporation  case  decision 690 

Ordinances.      See   "Laws." 

Oregon    forest   surveys.      Marshall .  .'1 112 

Oregon,   Piping   brine   across (n)6ul 

Oregon  R.R.  Comm..  Water  and  other 

utility   service   standards   for 383 

Oregon  Soc.  of  Engineers'   badge.  .  (n)815 
Orpheum  Theater  failure.  Freyhold  '1031 
Ottawa,    Ont. — Water-supply    impvts. 
Macdonald     43,      (ns)93,     189.     1149, 

Gutter  construction    (n)'99Z 

Owens,   J.      Resurfacing  asphalt.....      .4 

Oxholm,  T.  S.     Wood-block  pavements  217 


Pacific     Northwest     hydro-electric 

power  possibilities.     Moore -'^^^ 

Paint,   Comparative   exposure   test   of 
vehicles      for.      by      Westinghouse, 
Church,   Kerr   &  Co.     Chapman....      70 
Paint  formula.  Spraying.     Milwaukee 

E.    R.   &   L.   Co.,    Sabin    ,      40 

Painted  reinforcing-steel  bond  and 
electrolytic  corrosion  tests.  Gard- 
ner     ; ■    '-■^^ 

Painting     troubles.     Explanation     of 

some.      Thompson    » '  6 

•  Paints     which     resist     darkening     by 

gases,    soot,    etc.      Gardner 407 

Palm,   C.    I.     The  jitney   bus 934,   946 

Palmer,  L.   E.     Concrete   tower *637 

Palo  Alto,  Calif.,  garbage  and  refuse 

incinerator.      McKay ^432,    '1040 

Pan-American    Financial   Conference, 

(n)1006 
Panama-Calif.      See    "Exposition." 
Panama-Pac.     See  "Exposition. 
Panama     Republic     concrete     experi- 
ences.     Crary -1* 

Panther  Creek  project.     Crecelius...    996 
Paper-pulp  manufacture,  Land  recla- 
mation  and    .■■■■/^Aill 

Paquett.  C.  A.— Sketch;   portrait ..  (n)*462 
Para,  Brazil,  port   receivership  ....  (n)b5Z 

Parker,  F.  Y.     Pile  penetration •586 

Parkway  defeat,  St.  Louis (n)1197 

Partridge    Isl.    pipe    line.... ...'1167 

Pasadena,  Calif.,  lighting  plant  339, 
Sewage   works    (n)b49 


Page 

Pasaic  N.  J.,  gas  case  130.  Reversal 
(n)119fi,  Reinforcing  vitrifled-p.pe 
sewer.      Naughton    VUV.'iV 

Passaic  Valley  sewer  progress  (n)41. 

Dump-car    turntable    •9!>!>.    ^"'""?^isi 

Pa^ilengef-traffic'  growth;    London:  !  .1223 
pifent   Canadian  bitulithic-pavement^^_^^ 

Patent  decision.  Waterproofing .  ...(n)236 

Patent   decisions.   Flat-slab  ..  (ns)91.124D 
Patent    Office    reorganization .....  ..(njsoa 

Patent.  Thatcher  concrete-arch   rein- 

ement.   sustained    S">iS; 

Paten 

Pat 

^^Foumlation  ■Tompanies'     litigation 

fns)45     1149.   Correction .(njm 

Patents.  Luten  concrete-construction 

Senate    to    investigate .  (njoua 

Patterson's  track-surfacing  mach.ne^,^^^^^ 

Paul,  C.  H.     Arrowrock  dam  progress  '370 

PAVEMENTS 

See    also    "Streets."    "Roads." 
—Albany.      Ore.-Cost      of      asphalt  c 
concrete    pavement   with   Equitabu^ 

-^'^'s!^.  CivU  EnWineerV  discus- 
sion on  roads;  bitumen,  waves^ 
foundations.  etc.  1S6  Standaid 
tests  of   bituminous   materials 


ENGINEERING  NEWS— INDEX 

Page 
PAVEMENTS — Continued 

Grout    squeegee.   Parrish's.  . ln)4S 

-GrSuting     machine,     Marsh-Capron.^_^^ 

Til Thin  bituminous  coats  on  brick 

and  concrete  pavements.  .Ro"ia" 
(n)943.  Transverse  cracks  in  con- 
crete   pavements.      Bilger ;  ■  '  ^i„ 

-Kans.  Cy..  Mo.— Poor  sand  in 
asphalt.      Cross    .•  •  • 'i  •; (Viho03 

—Levees.  Concrete  paving  for.  .  .  .(n)iooj 


—Mass^Gravel  and  oil   mixed  pave 


Jauuarv  1  to  Jime  ;50,  1915 


Page 

PHILADELPHIA.    PENN. 

Academy    of   Music    ventilation.  .  (n)565 

-Chfmney.    Concrete,   Tear.ng^down,^^.^ 

—Clean-up   week.   Annual    ,r,^s79 

—Dredging  plant.  City.  .  .  .  .  ■;•■•,=■„' 
—Engineering    societies'     federation. 

Yarnall  

-Engineers  and  civil-service  exams. 
Swanson    •  •  • •  ■  ••••,■, '  '  '  '    jqt 


—Engineers'  in   Highway  Bureau. 
Flat-slab    construction    rulinr 


497 
.(n)21 


forcement,   sustained    Y^'AIa  1 

atented   bridges   in    i;?""v  •.•  '  {.^..^"'ioT  : 
atented   pavements,   T.  se   by   cities.,    ov  i 

■atlnts     Foundation-p'Rourke    and  -; 


-N    Y.-  Cy.-Municipal  asphalt^  plant 
Manhattan.     Durham 

Erratum      ■,•:■•,"■ 

N.   Y.   Cy.   impvt.   details. 


'1037 


1074,    (n)237 

(n)359 

Durham, 

(n)272 
—Patented  pavements,   use   by  cities.   ^^_ 

— PWl'a^— Cost"  ■  of     cleaning'  'various 
navements   889.    Concrete   mixer   on 
SxfS^l  Pike  '940,  oxford  Pike  ser- 
vice-test     concrete      road       <n>*>7',„s9 
Pavement     guarantees     (nj»»» 

—pfer^      Warehouses     and     garages.^    ^  ^ 
Paving  for  various  cities.  .. ;  '  ;,i97 

—St    Louis   brick-paving   bids  .  .  .  .  (n)ll»< 

—St.    Paul,    Minn— Creosote^d    wood- 
block   paving    '879, 
tistics 


1051 


Pavement    sta- 

.(n)6= 


tensions 
-ifde^^am'"-7ro'tection   p  1  a  t  f  o  r  ™  s-.g^g 

— il?reV""permi't's    to  '  place'  'bu'il'di'ng     " 
materials.  Possible  income  from   (n)  .6 , 

—Water-supply  system.  Old  Locat- 
ing and  mapping  pipes  and  valves 
on.      Davis    • sSx 

Water   filtration    in   1914 »'» 

—Water-works  employees'  '^'"^sency 
meals    •  ■  •  ;  k, '. ^Iflfi 

—Water-works    in    V^l'' •  ■  •  •  ;  A- '  '  Vh; 

—Water-works  problems  49,,  The 
handicap.      Trautwme    ,-•  •••.i^a 

PhiUp    R    A.  Elec.  transmission  lines  '438 

Philippines-Roadway      embankment 
for    overflows.       Root    43.,    Raising 
bridge     with     screwjacks 


—Asphalt  binder.  Standard  Oil  spec.-  _'s'a^'' Francisco     concrete-pavemen  Ss95       p  i  P  e-1  i  n  e      reconstruction 

fications   for  applying  resurfacing.    .  .0           specifications     , J",!^-^^  fn^«'40'>    Water-supply  hand  Pumps, 

—Asphalt     blocks.     Non-creeping,  _|^n     Francisco     municipal     asphalt  (n)4U..  v^aie          i-p  o.                         ^^^ggg 

_.     P.           „ ^„.=  "Anchor.  San     i-                                                               ,^rs  Phonograph  disk  records  not  inflam- 

mable.       Brown     •••■,,■„-•„•„„•••    (n)  507 


Hastings  Pavement  Co. 


"Anchor. 

(n)«S00 
-Asphalt    mixing.    Sand    glasses    fo^ 
tinging,   Hastings,   N.   X;- •  V '^.vir^*^ 
— Asphalt     pavement 

"'     ^  "        .123 


San"Fran'cisco,'  R^f'^^facing'asj.haU 

♦^.    T  .itT    Vipnters.      Owens.       <•* 

pavements. 


Other'  vegetable    matter.      Keno.  . 
—Asphalt    pavements.   Effect   of   illu 
minating   gas   on 


— San     Francisco     street     r: „  „f 

?oads  and  Boulevards— Diagram  of 
roacis  a  asphalt     surfacers. 


311 


Warren . 


441 


foundations. 


crowns 

—Sidewalk,  "concrete        --r;-,  ,„-,s^ 

minating   gas   on.      "  "' '";■  k,-;,;  ^ii  •'4S  Cinders  or  broken  stone  tor  .  .  .  .  .  ui;o^ 

Asphalt  plant,  Barber  portable  (n)    1-4S      ^'""^     ^y.     concrete     pavements-- 

-Xlso.    of    Creosoting    Companies    of  Ifnl'J   coai    of   dry    cement    worked 

_ll?iriSo?e°^pVot;cti'ngnewly  riaved     '  into — 


(n)*1056 
993 


Comp- 


•888 
.  .(n)1005 

Can- 
...(n)701 

lola, 

632 


223 


streets  55,  Protective  signs.     ^""■»-'-    ^j.^ 
— Ba"lti'mire'  '  experience' Jn'.p'avi'nB 

ftreet-railway  tracks.  WiUiar  'SSl,^ 

Hartford   practice    ■  •  • 

—Baltimore    paving    progress. 
Bitulithic-pavement     patent. 

Bitumin'ized'-earth       paving, 

— Bi'tum'in'o'us-'cement'  '  '  spec'iflcktions   _^ 
— BrVck'^'^S-i^n  .'  '  'Economi'c'al'  '  'paving 
_S;lSge.'A»    Slides   off'bascule.^^^^      _J 
_^!fi^l^!^''Mass.;'Renova^ng 
worn-out    concrete    Pavement_  with 

-Ch-xrioVte.   'N.    "c;-Pa'tch'ing  'bitu- 
mmous      pavements      without      an 
asphalt      plant      or      steam      roller.^ 
"nancake"    method.       Lea  ■••■•••  •,•  •    -•"' 

-Christmas  tree.  Socketing.  Passajc.^^^^ 

—City  pavements  in  Northwest ^P.^'^'^'' 

_C  eveUnd-Brick    Pavement    repair 

after    street    excavation.       Master 

-k;ju?>?i;urmrcipar.abor_'system^ 


et  subcoat" .'1110.  1138 

Springfield.    lU..    park-road    paving 
—Burned   shale   from   "imes.  .  .  .  .  .^   3S» 

—Syracuse  5-yr.  guarantee  period   (n).Ol 
—Toronto       Ont..      brick    .  pavement 
experience;        Dunn        wire-cut-lug^^^^ 

-Trapdoor.  'No'n -'Slip'  sidewalk..' .'  -M'^*^ 
—Warren      Bros.      Co.'s     organization 
and     work— "Bitulithic"     pavement^. ^^ 

_^'^ood-b°7ck  '^iadu'ct'-sidew'alk   faYll 
,?.»      dne      to      paving      expansion. 


ure      due      to      pavi  ■         ,, 

riallas  •9''  129.  •1052,  (n)141,  L  se 
?f  iSgs  of  spacers.  Cherrington, 
of  Jennison-Wright  Co.  ■••■•.•a;- 
Wood-block  pavement.  Broad  St.. 
Newark  N.  J.  expansion  provisions 
.wn^fi      'block        Hillside-payement, 


—Bridge-foundation  piles   Long   Cc 

Bav     Columbia   River.. '609,      1^1 

—Bridge,     Shrewsbury     R'ver.     of 


block. 
Wood     Paving 


Block     Co.' 


— Wood 

Phila.     Wood     Paving     diu^;.^     ^"(n)' 

-Wo^dt'block  'pavemenis.  Dr'y  sand 
and  cement  mixture  vs.  mortal 
bed  for;  Richmond  Borough  prac- 
tice,  N-   Y.   Cy.;   laying   mortar   dry. 

_Wo*'o°d!^lock'  paving'  'discu's'sion'  'by 
Am.    Wood    Preservers     Asso. 


217 
183 


.1189 


-Vn;2?i;    Aspl^^-U    pUVements    on    old 
-^^^e^^^'^'aml'loln'tprotectiL;; 


bar.    Universal    ■•■•,••;.■■„      vf,i 
-Concrete,     Hydrated     lime     '"-^^^ll-io^ 

_^n^-ete  '  pavement  '  '-iainagid     by 
fire.  Champaign,   111.      Wiley 


936 


Phosphate    discovery,    Montana 
Photographs,      Machine      foi      double 

paper— Duplex    Cameragraph . 
Physical   examination,   Employej=o 
Pier      See  also  "Bridges,       Whaives, 

"Foundations,"   "Guide."  „„<>»„ 

Pier,    Settling,    Jacking    up    concrete 

arch   over.      Darwin    'i;'    ?;? 

Pierce    D    T       Bituminous   cements..    742 
Piledriver.     See  under  "Piles." 

PILES 

See      also      "Foundations."      "Soil," 

"Wharves  and  docks."  „;,«= 

—Benchmarks,      Granite,      on      piles. 

Adams  *443,  Corthell -^  •,-,•.••• 

-BriTge-falsework      piles.      Pulling, 

Saskatoon     ...  .  ;  .  •  ■■;,■_■_■  ■,-;.-  coi>k 

218.   1233 
__^^,. ,      _.  .  C. 

RR    of  N.  J.'— Fioati'ng-pile  ifounda-^^_^ 

-Honc;?t/piles-A.' R.'e: 'a;  iniiuixy- ^^;^ 

—Concrete   piles.   Halifax   pier    '1206^^^^^ 

-Penet"5ti*o^^"vith  and  'without  wat4r^'^ 

-Pier,  Sand-braceri  pile'.  MuVkinSum 
Riv     bridge.    Coshocton    '890,    Or-^^^^ 

rection.      Jackson    A' ' ','j  W  '  '  firm 

—Piledriver.    Overhang.      Goodday .  .  . '399 
~P  ledr  ve  •  with  traversing  lead?  for 
trestle     bents.     Coshocton      bridge,    ^  ^^ 

Penn.    Lines f n1957 

Pine    Old  cast-iron    ••■.•,-^    ' 

-RailWav  track  for  conveyor-brulge 
on  pile  foundation,  Milwaukee  Coke^ 

&   Gas  Light  Co.'s -"" 

Screw     piles.     Pump 

down   with    ........... 

—Sheeting,      Steel,      for 

Milton    reservoir     ■•■•;■  n'l'j 
— Sheetpile     casing,     \yakefleld, 

pier   of   Coos   Bay    brulge    .  .  .  .  .  . -^  •    h09 

I.  ..       'Concrete.   Bignell .  .  .^  (n)    si- 

Jacking   out. 


•586 


crib     pinned 
'cutoft-wall. 


for 


pier   oi    V.  uvjs   ijtvj         ;;,         11 
—Sheetpile,   Concrete.   B.iK"e\\-^   j^ic- 


529 
469 


—Curb.  Concrete,  Integral  with  P"vo-j^oi 
Fa?KO  ■  N  ■  ii.;  pavement '  work  l.  (n)  1047 

ZFnmklln     iVnn— Saving   on   r.pav- 
fng   by   uHlng   old   brick   a«    fo""'/;;;  ,„^o 

JJranitr-b  o.'k       navement-;'     'niU-rM 
— <}rnnlir    ''.'"  ^      flcwark.    WorceHter, 


UBed    in    N. 
etc. 


-irrnnite.blockpavement.H^'Uedre«j.e<l 
HedreBsed  — Practice  in  H.  vera^ 
eantt^rn    citl 


403 


10':0 
(n)38t 


-Granite  blorkB  hPtw.M-n   nills. 
-Granite    blocks.    Manufacture    of... •378 


stenmbout 

•IS 

.■;.' (n)128 

Converse 

(n)9r>6 

SouthwfSt    (11)1006 
products      of. 

(n«)lfit.    605 
PetroUuMi.  Snclllng'H  »ynthctlc  '■••"''^•;^,^,^ 
PholpH.  C.  C.    CoBt  of  drilling  unchor-^_^^^ 
bolt    hob'B    


Peoria.       III.. 

landing    ......•••• 

T'erlodU-al-readlng    <or\n     ■ 
Peru— Iqultos      Haiiltatlon. 

•201,    Irrigation    contract 
Petroleum.      See   nl^-o 
Petroleum   product  Ion 
IVtroteuiM,      Ultliiuui 


PIPE   .VNO   PIPK  LINKS 


Tanks    and 
Ilia  ins,' 


See    also    "AccUleiits.' 

Btamlplpes,"  "Water  ••■■■:;„•  ,„,.  U39 
—Backfilling  with  road  olle  .  .  •»"•  'J?,^ 
— Brlno   pIpHig  acro.Ms  Oregon tn)«.  i 

r'liHi-lron    1>  pe.    Longer .'•■'; 

Z?    »   -iron    'w'atVr     ,.lpe     <;-':ord.M     of 

service;  N.  Y,  Cy.  main  K'^-a'^^^^^l.^sV.  2S6 
—Chicago   pipe   and    wire   subways 


.liimiiuy  1  to  .luiic  ;t(),  IJIIT) 


KN(iINKl-:UIN(J   NICWS     I.NDK.X 


ni'K  ANH   rilMC  MNRS— ContliMiril 
— I'oiKTi'lr   pirHHurr   Jilpo,    riiic-liit;.   In 

briok    luiuM'l.    Hultlmoir •Ann 

-  -Coiiiliilt    work-    I'lrUiip    tool (n)*»0 

Ciilvrit-i''!"'      Murvi-y       nioiiuinoDlH 

uikI   1>iI<I«<-   pIfi.M (ii)»32 

.Inliil.     VDiilHliliiK-tlirciul,     llrinlliiK. 

(ii)*«rirt 
I.ock-Joint    ciiHt-lron    culvort     plpo. 

Am.    t'liHtlnn    t'o.'H (n)*»92 

rhlla.— Old    cnnt-lron    lill><> (ii)«r.7 

I'hillppliio  plpo-IIno  rrcoimtrurtloii, 

(M)*4o:; 
St.     Jolin,     N.     B.  — Floxlhli-     bronx.- 
tuhliiK  of  I'lirtrlilkM-   I.mI.   pipe   llm-   •llfiT 
Sail    K  r  n  n  (■  I  M  (■  o    tl|-i>-pi»l<<rl  Ion 
wiitoi-supply  |)lpln>:;  JoImIh  uni'iI  In 
solid     lunl     yo(t     Ki-oiind;     rlllolfncy 
tests     on     plpi"     Ix-lls:     ili'vico     for 
lowi-rlnK    plpi-    Into    tri-ni-h,    »>tr. .  .  .  •L'>>2 
Sower    outU't,     1-uylnK    HubmerKod, 

San    Krandsoo     '^'J". 

SUdo  ruli-  for  prolilt-nis,  K.  *   K.    (n)7r.L' 
SiHKo-tank   ov«'rt\ow-plpe   collapaf, 

•fiS7.    V'Mi 
Thawing    pipes.    Motor    truck     for, 

I'ohimbus    'SO 

Tunnel,  Chelsea  Crook  pipe.  Metro- 
politan water-wks.,  Hoston — Con- 
struction: removal  of  old  pljie  lines 

Lawrence    •lllfi 

Tunnel,  I'ipe.  l..ayin»j,  aoroBB  Mil- 
waukee    Hlver     '^23 

— Valve    box,   Clark   telescopic.  ...  (n)"JI  2 
— Valve     controls,     Golden-Anderson, 

(ns)»4S,    'lOSR 
— Valves,  Standard  tfate,  N.  Y.  Cy...»1016 
— Water-main    laylnp   In   tunnel,   Gil- 
bert,   Minn.      Cohn     S91 

— Water-supply  system.  Old,  I'hlla.. 
l.,ocatinK    and    mapping    pipes    and 

valves   on.      Davis    250 

— Water-works  service-pipe  materials 

— N.   E.   W.   W.   Asso.    inquiry (n)7r.O 

— WeldinK  steel  gas  mains •233 

— Wood-stave    pipe.    Sharp    curve    in. 

Heron     'SQl 

Pitometer,  Cole,  Graphic  recorder  for  *ST5 

PITTSBURGH,   PENN. 

— BuildinR   construction.    Extensive    '1147 

— HiKh-school    contract    void (n)6.50 

— North  Side  Point  bridpre  concretinjr. 

•193,    (n)279 
— North   Side   reservoir.   Hauling   ma- 
terial   on     173 

— P.  R.R.  freight  station (n)lOOG 

— South  Side  tunnel   (n)6r)2 

— Pumps,   Centrifugal.    Ross   station    ^134 

— Sewer-explosion   studies    (n)36!i 

— Snowplow.    Improvised     '40 

— Water-system   chart    •250 

Plainfleld     sewage     works.       Downes, 

234.   (n)653 

Planimeter,    Rating.       Shoup (n)496 

Plate    girder.    Shipping    long    bridge, 

to    Houston     •TB 

Plate-girders,  Heavy,  in  track-eleva- 
tion,  Buffalo    ^1036 

Plate  girders.  Notched.  Reinforcement 
of.  Pawtucket  bridge  '9S9,  Concrete 

incasement     •1082 

Pneumatic.     See   "Air." 

Poetry    71 

Poison   rodents,  Dynamite   fumes.  .  (n)831 
Polaris,   Azimuth   observations  on,   by 
daylight.      Revnolds    779,    Spofford, 

(n)1040 

Pole,  Expanded-steel.  Bates (n)^960 

Pond,    I.    K.      Architects'   licenses...    64.") 
Pontoon.  Caisson-launching,  Memphis 

bridge     '1037 

Portland,  Ore..  street-illuminating 
arches.  Allison  •BSS,  Water  meter- 
ing.      Rae    10S7,    Interstate    bridge. 

Howard    •12is.    1233 

Ports.     See  "Harbors,"  "Wharves  and 

docks  " 
Postal   Bldg.,   Chicago,   alteration  ...  •ll  31 

Poster,    Engineer's   political (n)*7S4 

Posts,    Unique    steel    fence (n)'6.')6 

Potash      production      from      feldspar. 

CoggeshMll      (n)llB.5 

Potts.  C.  Morristown   sewage-works  'llOS 
Power.  See  also  "Electricity."  "Water 
power."  "Engines."  "Turbines."  etc. 
Power  houses,  N.   Y.   Cy.,  etc. — Large 

turbine  supports   •KB,  81 

Presidents,       Engineering     societies', 

•3S6.  •sea 

Pressed-steel     building    construction. 

Trussed   Concrete   Steel   Co'.'s.  .  (n)^1098 
Prizes.      See    "Engineering    competi- 
tions." 
Professors,    Competition    bv    276.    411. 

412.    4.';o.    4.S2,    597,    646.    741,    903.    (n)701 

Protractor.    Distorted-scale ^124 

Prussian  Govt,  survey  leveling.  ...  (n)736 
Public-comfort  station,  .Salt  Lake  Cy. 

Cannon     ^937 

Public     service.      See     also     "Rates." 

"Service."  "Valuation,"  "Interstate 

Commerce." 
Public    Service     Commission,    N.    T., 

concrete  testing '202,  225,  ♦247,   350 


I'.IK" 

Publlc-iiorvlr*!     rnmmlimlonii  —  Wlxor 

nillwiiy    r<-Kuli«ll<>n *'>'^-    "■"* 

rubllo-mMVlor    comnilNNlonorN,    Knul- 

n H   III*    .'iri7,    I.odllo.    MarMliikll    f>47, 

Ciirroll   (n)»,   In   Idiilin   (n)190,  N.   V. 

CoiiHlltiilloiial      rovlHloii      r>!l4,      fto::, 

N31,  S42.   lINfl,   (nH)r.ri7,   1148 
Public     H<rvlcn     Kloc.     Co.'h     lui  blue 

HuppnrtH    ••1'',    HI 

Public  Horvico,   Viiluo   of  pornianonce 

in    1233 

rubllo   Utility   CoinmlHHion,    Ind 465 

I'ubllc-utlllty    companloH,    Uoclprociil 

liability    InMuriinco    for (n)1221 

Public-ullltty  coinpolltlon.  I'ormltlliiK 

mill     llinltliiK-Oi'ii    Corp.     doclMloii, 

Calif 690 

Publlc-utllltloH    apiiralHal,    Ind (m)366 

Public    utIlltloH,     lias    r<-Kuliitlon    of, 

been   killed  In  N.  J.?  130.  UoverHal, 

(n)1196 

Publlcltv    for   engineer.      Draycr 1018 

I'ui'blo.        Colo. — Street        nionumentH 

(n)*riSS,    .Iltnoy    buscB (n)10B3 

PUMPS   AN!)    I'UMl'lNC. 

— Balboa   dry-dock   pumps (n)1213 

— Baltimore  water  pumping.  Electric, 

(n)188 

— Boston    flre-iiumpliiK    system  ....  (n)237 

— Centrifugal  pump,  D'Oller,  with 
87.8-p.c.  etllclencv.  Old  River  Rico 
Irrigation    Co.,    Tex 648 

— Centrifugdl  pump.  High-bead 
single-stiige     MollaiKl     (n)512 

— Centrifugal    pump.    New,   Goulds    (n)144 

— Centrifugal  pumps,  Goulds  multi- 
stage      (n)288 

— Chicago  water-supply  screw-im- 
peller booster  pumps,  Uoseland 
station    ^744,    Erratum (n)792 

• — ^Coal-mlno    drainage    pumps (n)487 

— Coffer-dam.^.   Ohio   Riv.,    Pumping.  .  •SIO 

— Deep-well  pump  head.  Oil-engine, 
Hill-Tripp     (n)^944 

— Deep-well  pumping  machinery. 
Selection    of.       Graham 184 

— Dredge   pump,   Elec,   Minneapolis  ^1079 

— Henrietta,    Tex.,    water-supply 1129 

— Humphr<-y  pump.  Large  irrigating, 
Moore  Estate.     Trump   ^154 

—Incinerator   steam.    Pumping   with   •256 

— Motor.   Pumping  with   boat {n)llS6 

— Oil    power,    Dry-dock    pumping    by, 

(n)246 

— I'anama  floating  caisson.  Auxiliary 
pumping  plant   for    (n)32 

— Philippines  water-supply  hand 
pumps    (n)896 

— Pittsburgh,  Roes  station.  Direct- 
driven  and  geared  centrifugal 
pumps    ^134 

—  Rotary  pump  with  automatic  ad- 
justment   for   wear,   Blackmer .  .  (n)*512 

— S  an  Francisco  fire-protection 
pumping    stations    '291,    ^296 

— Sewage-pumping  station,  Electric, 
Audubon,    N.    J 73 

— Sewir  trench.  Groundwater  pump- 
ing for,  Akron,  O (n)80 

— Submerged  crib  pinned  down  with 
screw   piles.   Lake   (Jeneva •529 

— Tests,  Diagram  of  duty  corrections 
for  steam  variations  in.  Nelson, 
Allerton    &    Bacon's (n)^640 

— Triplex  pump.  Small  high-pressure, 
Hyd.   Pump  Mfg.  Co.'s (n)65G 

Putnam,  G.   R.    Lighthouse   Service  ..  •614 

a 

Quarry,    Granitf    paving-block ^379 

Quarry,    New    Haven    Trap    Rock '582 

Quarry  products.   Motli   eggs  in....(n)140 

Quaywall.    Southampton,    Eng •1221 

Quebec    bridge    erection.      Borden    •I. 

•417,    Phelps     ^219 

Queensland   bridge   construction ^97 

Quimby,  H.  H.  Chester  bridge  ^578,  '790 
Quincy,     111.,     water-filtration     plant. 

Gelston     626 

R 

Radio.      See   "Wireless." 

Rae.    G.      Selling   water    by   meter...  1087 
Rail    breakage,    Bigelow.    Minn.,    in- 
vestigation      (n)141 

Rail   corrugation    689 

Rail    details,    Penn.    highway-bridge. 

(n)^1184 
Rail-end     connections     for     Calumet 
Riv.    bascule    bridge.    Chi.    &    West. 

Ind.      easier    •laie 

Rail     frogs — Reading     cast-steel     re- 

railers      (n)^1056 

Raid-joint,      Cast-steel      compromise, 

Reading    Specialties    Co.'s {n)^1199 

Rail-joint  ideas — Ballou;  Hatfield: 
AVightman    boltless;    Abbott    splice 

bar     ^998 

Rail-joint   opener.  Chicago (n)^912 

Rails — .\.    R.    E.    A.    reports 598 

Rails,  Frog  guard,  and  flangeway 
guards,  Cleveland  Ry.  Supply  Co.'s 
••.Newhall"     •1031 


ItjiIlM— M.irvoy'H  nange-bearing  track 
iiili-iHeclloiiM    for    Hliiet    rallwayK,  . 'iriS 

HallH,    Heavy,   Standuid   MectloiiM    for   •064 

llallM,  Liilirli'atlng,  on  eurvoM.  lOd- 
w.irdM.  Tratinaii,  practice  of  differ- 
ent   roadM    476 

llallH.  QuiilltioH  of  good  Htecl;  pro- 
iioHod  heavy  Invorted-U  (icctlon. 
Lindenthal  ct  ul.  before  N.  Y.  R.R. 
Club     •1042.    1047 

ItAILW.S  VS 

See  also  "Electric,"  "Elevated," 
"Rail,"  "HubwayB,"  "Locomotlven," 
"BrldgeB,"  "AccldentjH,"  "Fire." 
"RatcH." 

— Alaska     Railway     CommlHslon  .  .  .  Oi)237 

— Alaskan  rallroa<l  surveys.  Re.-iburn 
•104,    Ed.    129,    M.ip    of    routes ..  (n  )*749 

— Am.  Ry.  Eng.  Asso. — Smoothing 
Hubgra<lc  to  insure  good  drainage; 
Bessemer  &  L.  E.  practice  498, 
Conyention — Committee  r  c  p  o  r  t  b, 
etc.  598.  .Standard  sections,  heavy 
rails  •664,  Screw-spike  vindicated 
690.  Roadbed-stress  measurement 
•743,  Rail-end  connections  for  baB- 
cule.  bridges   •1216.   Concrete   piles. 

(n)113S 

— Bal'ast.  Burned-clay,  on  C,  B.  &  Q. 
and    St.    L.    S.    W 103 

— Balto.  &  O. — Woodlvn  bridge  acci- 
dent— Why  did  axle  break?  499, 
Miller  837,  Younger  •1237,  High 
concrete  bumping  blocks •BIS 

— Bost.  &  Albany — I'utting  «0-in. 
water   main   under   four  tracks    (n)1184 

■ — -Bridge  deterioration  over  tracks. 
Buffalo     ^1144 

— Cable    tests,    Cuban    iron    mine....*685 

— Canadian  mileage  under  construc- 
tion      (n)649 

— Canadian      Natl.     Transcontinental, 

(ns)702,   957 

— Canadian    Northern    line    complete. 

(n)237 

— Canadian  Pac. — Sault  Ste.  Marie 
bridge  ^108,  Vancouver  terminal 
improvements — Passenger  station  ; 
steamship  pier  •340,  Bridge  dyna- 
mited, Maine  border  (n)237.  Rogers 
Pass  tunnel  progress  (n)286,  Bridge 
piers   in   40-ft.   tide.   N.    S (n)917 

— Car,   Dump,    Side   door    for (n)*464 

— Car-lighting  generator  on  car  body. 
Safety  Car  Heating  &  Lighting 
Co.'s    ^1084 

— Car-resistance  tests,  Cleveland. 
Eddy     899 

— Cent.  R.R.  of  N.  J.  bridge,  Shrews- 
bury   River     ^170 

— Chicago  freight-interchange  yard  '1153 

— Chicago       market       and       terminal, 

(ns)845,   957 

— Chicago   Union    Station (n)907 

— Chi.,  B.  &  Q. — To  rebuild  Hannibal 
bridge    (n)701 

— Chi.  &  East.  III. — Pulling  bridge 
span   out   of  river *634 

— Chi.,  Mil.  &  St.  P. — Electric  trac- 
tion •22.  595,  Snoqualmie  tunnel 
•346,  Chi.,  Mil.  &  St.  P. — Track  de- 
pression, Minneapolis  •514,  Track 
elevation,   Milwaukee    ^1048 

— Chi.  &  N.  W. — Shifting  two  draw- 
bridges,   Milwaukee    ^657 

— Chi.  &  West.  Ind.  three-level  cross- 
ing •708.  Concrete  crib  •905,  Rail- 
end  connections  for  Calumet  Riv. 
bascule  bridge.     Casler   •1216 

— Cin.,  Ham.  &  Dayton — Seeking 
buried  information  in  railway  valu- 
ation      1041 

. — Clearance,    Side,    Telltales    for ^282 

—Cost  of  construction  in  1830,  Hud- 
son   &    Mohawk    (n)375 

— Crossings,    Noiseless,    Cobb  .  .  .  .  (n)^1151 

— Cumberland  Valley.  See  "Railways 
— Penn.   system." 

— Del.,  Lack.  &  West. — Heavy  plate- 
girders  in  track-elevation,  Buffalo 
•1036,  Wireless  telegraph  service 
(n)45.    Wireless     telephones fn)S4fi 

— Denver,  Colo.,  New  terminal  ^630, 
Erratum    (n)997 

— Erie  —  Steel  suburban  passenger 
cars     ^1142 

— Exhibition,   Railway-service,   N.   Y., 

(n)748 

— Frogs  and  switches,  Formulas  for 
locating.      Roberts,    Bull    84 

— Full-crew    laws    repeal     403,    451 

— Gasoline  switching  locomotives, 
McKeen,  on  Motley  Co.  Ry..  etc. 
•762,  Fast  passenger  car  on  Union 
Pac •1094 

— Grade-separation  factor  s — Lay- 
field's    report,    Houston,    Tex 422 

— Frand  Tr.  Pac. — Long  stadia  sights  ^990 

— Hawaiian   Rv.,   Growth  of (n)1195 

— Indian    notes (ns)73.    711,   769 

— Industrial-railway  cars,  Orenstein- 
Arthur  Koppel    (n)^704 

— Industrial  railways  for  road  work, 
111.      Tarrant {ns)354,    888 
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RAILTVATS — Continued 

— Industrial  railways — Haulage  costs. 
Aggr *l-4 

— Intercolonial — Pier  2,  Halifax.  Dver 
•1204,  Willow  fenders  *10S3,  Wood 
borers     (n)1040 

— Internatl.    Ry.    Fuel   Asso (n)1055 

— Jersey  Cy.  industrial-development 
railroad   planned    747 

— Kanawha   &  Jlich.   landslide •747 

— Kan.   Cy.   So.^ — Bridge   seized.  ...  (n)  1243 

— Lackawanna— Screw -spike  vindi- 
cated         690 

— Lake  Erie  &  Eastern — New  ter- 
minal railway,  Youngstown (n)44 

— Lake  Shore  Bridge  decorations, 
Cleveland    *271 

— Location,  Nature-study  methods  in. 
Hopkins    (n)10S4 

— Long  Island.  See  "Railways — Penn. 
system." 

— Mass.  freight-terminal  state  owner- 
ship     (n)951 

—Mexican — Tubular-bridge  estimate. 
E.    M.    L 405 

— Mich.  Cent. — Detroit  Riv.  tunnel 
steam-electric   wrecking   crane  .  (n)^416 

— Milwaukee  Coke  &  Gas  Light  Co.'s 
conveyor-bridge  track  on  pile 
foundation    *200 

— Motor  car,  Railway-inspection, 
Sheffield  Car  Co.  and  Fairbanks, 
Morse    &    Co.'s    (n)*704 

— Mowing  and  weed-cutting  ma- 
chines,  Fairmont    '823 

— N.  Y.  Cent. — Replacing  pins  in 
Cleveland  bridge  under  traffic  *6S4, 
Specifications  on  compression  mem- 
bers. Leffler  104.i,  Track  tamping 
with  air  power.     Erratum (n)41 

— N.  Y.  Cy.  marginal  freight  ry., 
Bklyn.    waterfront (ns)41,    1053 

— N.  Y.  Connecting  Ry.  See  "Rail- 
ways— Penn.  system." 

— X.  Y.,  Westchester  &  Bost. 
consolidation  with  Westchester 
Northern     (n)1149 

— Nickel  Plate — Removable  fixed 
bridge     ♦1226 

— Norfolk  &  Western  electrification. 
"Elkhorn  grade"  1185,  •1192,  1233.  •1238 

— Norfolk  &  'Western  freight  hand- 
ling— New  departure  in  electrifica- 
tion of  steam  railways  described  bv 
Gibbs    595 

— Northern  Pac. — Ventilation  of  Stam- 
pede tunnel  553,  New  coast  line 
near  Tacoma  ^562,  Track  elevation, 
Spokane — Cartoon  •41,  (n)44.  Ties 
of  rolled  channels (n)167 

— Oakland   municipal   belt (n)795 

— Passenger    travel    statistics (n)94 

— Penn.  system — Coshocton  bridge 
work  ^28,  •890,  Correction  1039, 
Cumberland  Val. — Potomac  bridge 
piers  •124,  Casale's  automatic  cab- 
signal  system  for  stopping  trains, 
tested  on  L.  I.  R.R.  •137,  Warning 
signs  to  reduce  grade-crossing 
accidents,  L.  I.  R.R.  ^1196,  Cleve- 
land bridge  decorations  •270.  Ken- 
nerdell  tunnel  work  350,  ^543,  635, 
(n)^s9').  Permanent  track-mainte- 
nance force  on  L.  I.  474,  Coal  pier 
with  car-dumping  machine,  San- 
dusky ^465,  Electric-air  brake 
adopted  627,  Cumberland  Val. — 
Susquehanna  bridge,  Harrisburg, 
contract  •682,  1041,  (n)140,  N.  Y. 
Connecting  Ry.  concrete  viaduct 
•886,  Elec. -light  block  signals 
(n)94.  Long  Island  harbor  boats 
to  burn  oil  (n)237.  Engineering 
work  of  year  (n)508.  Mileage  sta- 
tistics {n)648,  Pittsburgh  freight 
station     (n)1006 

— Perf    Marquette — Bascule    bridge.. '929 

— Phil.  &  Read. — Camden  station 
burned    fns)45,    91 

— Rates — Federal  valuation — Platting 
to  distorted  scale  •123,  Selecting 
engineers    (n)135 

— Regulation,  Progress  toward  wiser; 
view.M  of  Atterbury  and  others  450, 
Wood      740 

— Roadbeds,  Ambrose's  apparatus  for 
measuring  stresses   In ^743 

— Rochester  &  Eastern — Bridge  work  •SSS 

■^Rock  Tsl. — Track-clearance  rec- 
ords. Wishart  •481,  Track  eleva- 
tion, Chi.  •670.  Erratum  (n)997. 
Three-level   crossing,   Chi 'TOS 

— St.  L.  &  S.  F. — niver-front  Improve- 
ment,  Cape   Oirardeau,    Mo •874 

— St.  Paul  passenger  terminal  *iHH,  (n)9r)6 

— HeatHe    terminals.      Whitham •476 

— Signals,    Ornde-crosslng,    exhibited, 

(n)751 

— Signals,  Orado-crosslng,  Flashing, 
Am.    C,as    Accumulator    Co.'s (m)96 

— Southern  Pac. — Coos  Hay  bridge- 
pier  foundation  •609,  Electrifying 
branches      (n)fi52 

— .Mwltch-lend  formula.  Wcntworfh, 
734,    Malone     (n)896 

— Tie,  Cambria  steel  rail  button,  for 
mine  Hnd  contractors'  rallroad.i   (n)^rifiO 
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RAILWAYS— Continued 
— Tie      companies,      Patent,      Selling 

stock    in    1137 

— Ties,   Wood   Preservers   discuss....    183 

— Track   laying.   Rapid,   So.   Af (n)64 

— Track,  Locating  low  point  of  vor- 
tical   curve   in.      Drucker (n)*448 

— Track-scale,   Master,   St.    Paul .  .  .  (n)652 
— Track-surfacing      machine.      Com- 
pressed-air,   Patterson's ^1227 

— Tracks,  Three-centered  connect- 
ing,  betw^een   tangents  and   curves. 

Shbup     ^446 

— Train,  Cost  of  stopping  and  start- 
ing        737 

— Transcontinental  railway.  New — 
St.  Louis  &  S.  F.  and  Santa  Fe..(n)365 

— Turntable,    Dump-car.    Keays' *988 

— U.   S.   statistics  for  1914 (n)701 

— Water  standards  for  interstate  car- 
riers        455 

— W  heeling    &    L.    E. — Replacing 

bridges    ^491 

Rainfall,  Average,  in  the  light  of 
the    New    Bedford    record.      Stine- 

man     ^1213 

Rainfall  charts,   San  Francisco 'SOe 

Rainfall — Drought    at    Boston (n)700 

Rainfall,    Heavy,    Boston (n)140 

Rainfall  observations.  Relative  reli- 
abilitv     of     long-time — Milwaukee 

and   New   Bedford.      Millard '1212 

Ramapo   Water    Co.    suit (n)605 

Rands,  H.  A.  Warning  against  cold- 
weather    concreting ^548 

Ransome   drifting-sand   filter *6S0 

Rapid     transit.       See     "Electric    rail- 
ways," etc. 
Rat-proofing,   New   Orleans.  .  (ns)141,    747 

RATES 

See  also  "Valuation,"  "Service," 
"Interstate  Commerce  Comn.," 
"Public-service,"   etc. 

— Electric    plant,    Berlin (n)846 

— Electricity — Reduction,  N.  Y.  Cy.  (n)558 

— Gas,  Natural,   rate  case,   Ind (n)885 

— Gas — Passaic  case — Has  regulation 
of    public    utilities    been    killed    in 

N.   J.?   130,    Reversal    (n)1196 

— Gas — St.  Paul — Proposed  agree- 
ment   (n)460.   Erratum (n)549 

— Railway  valuation.  Federal — Plat- 
ting to  distorted  scale  •123,  Select- 
ing   engineers (n)135 

— Rochester  3-cent  fares  denied  ...  (n)413 
—Telephone — N.     Y.     Cy.     691,     ^697, 

Bemis    1044,    (ns)510,    1007 

— Water — Birmingham,  Ala.,  agree- 
ment        552 

— Water — Fargo.    N.    D ^994 

— Water — Regulation.  Calif 355 

Ray.   G.   J.     Screw   spikes 699 

Reaburn,     D.     L.       Alaskan     railroad 

surveys     •104      Ed 129 

Reading  periodicals.  Form  for,  S.  W. 

Bell    Telephone tn)128 

Reclamation.        See      "Irrigation." 

"Land,"  "Drainage,"  etc. 
Recording    instruments.      See    cross- 
references   from    "Instruments." 
Rectangle,   Moment  of   interia  of,  by 

elementary   method.     Gravell '1073 

Redondo,    Calif.,    storm    damage •720 

Refrigerating  machines.  Small  Mont- 

clair    (n)913 

Refuse.     See   "Garbage." 

Reidpath,  R.  J.    Bridge  deterioration, 

Buffalo     •1144 

Reinforcement.     See    "Concrete." 
Reno.  B.  R.     Vegetable  matter  In  as- 
phalt  pavements 1237 

Report    forms,   Snoqualmie   tunnel ...  ^349 

Hequa.  M.   L.     Drilling  costs 943 

Ittrailing    device,    Oumpcar (n)^896 

Rerailers,    Cast-steel,    Heailing.  .  (n)'1056 
Rescue   work.   Bureau   of   Mines.  ..  (n)366 

RESERVOIRS 

See    also    "Dams,"    "Water    power." 
"Water- works,"        "Water-supply," 
"Tanks     and     standptpes,"     "Aciue- 
ducts,"  etc. 
— Ashokan   reservoir  road   price 833 

—  r.athlng   In    n-servolrs 900 

— Cedar  Lake  reservoir,  Seattle.  Fow- 
ler— Leakage  •112.  6S9,  Cutoff  wall; 
Intake   pipes  break 737,   748 

—  Kden  Park  reservoir,  Cincinnati, 
Waterproofing    (n)907 

— .Joints,  Wall  -  and  -  bottom.  Two 
types    of.      Knowies *^91 

—  K  >■  n  s  I  c  o  --  Temporary  aOrator. 
Smith     •768 

— Leak     repair    In    quarry    reservoir, 

East    .Jersey 'J83 

— Macopln  reservoir — Newark  supply. '864 

—  Milton  reservoir,  Youngstown  — 
Ciitoff-wntl   and    rock   grouting ....  •468 

^Montreal    reservoir    concritlng  .  .  .  .  •122 
— NiiMlivllle   ri'servolr,   Urpalrlng  and 
vviit.rpr(iii(lng.      Southgate •849 

—  I'lltsburgh  North  Side  renervolr. 
Hauling   material    on 173 

— Roosevelt  reservoir  llllcd  (nl^.slJ, 
Sprlnkler.M    for    datn (n)944 


RESERVOIRS — Continued  '^'^'^ 

— Salt   Lake   Cy.    plans (n)fi52 

— San  Francisco — Jones  St.  reservoir; 
sliding  joint  •291,  Twin  Peaks  res- 
ervoir   repair    •296,    Hetch    Hetchy 

project    '298 

— Stripping  reservoirs — N.  Y.  and 
Boston      experience,      etc.       Hazen, 

"Whipple    (n)^S5S 

— Valier-Mont.    irrigation    project ...  ^241 
— Wachusett    and    Sudbury    reservoir 

power     (ns)169,    508 

Retaining  wall.  High  concrete,  with 
structural       reinforcing,       Welland 

ship    canal •776 

Retaining    wall.    Tree-stump (n)^176 

Retaining  walls,  Chi.  track  elevation, 

•670.    (n)997 
Retaining  walls.  Concrete-block   and 
cellular.    Milwaukee    track     eleva- 
tion.    Lacher ^1048 

Retaining  walls.  Patented  cantilever 
vs.    gravitv,    Sandusky    Riv.,    Tiffin. 

O.     Oberlander •lOSS 

Rettger,   E.   W.     Inverted   weir *12 

Reynolds,  R.  V.  R.  Azimuth  obser- 
vations on  Polaris  by  daylight  779, 

(n)1040 
Richmond,    Va.,    jitney    buses.  ...  (n)1197 
Riddle,    K.      Training    and    advance- 
ment   of   city   managers 822 

Riensch-Wurl    sewage    screens    1224, 

(n)1095 

Rigging,   Three   devices   for ^987 

Rindge,   F.   H.,   Jr.     Teaching   human 

engineering   577 

Rittman    processes (ns)461,    605 

RIVERS 

S  e        also       "Bridges,"       "Levee," 
"Flood,"      "W^ater      measurement," 
"IVater  pollution,"  "Water  power," 
etc. 
— Beaver  —  Surge      tank.        Johnson, 

•687,    996 
— Colo. — Control   and   use   for   irriga- 
tion....357.    (ns)285,   509,    510.   748.   1195 
— Conn.  —  Improvement,        Windsor 

Locks    (n)954 

— Cuyahoga — Dredge   ^220 

— Flow.  Diagram  for  estimating, 
based  on  Kutter  formula.  Fish 
•732.   High   coefficients   for   channel 

roughness.      Horton 827 

— Geological  Survey  data  for  certain 
river.'; — Flow  (n)819.  Mud  and  salts 
(n)823.   Stream    gaging.   New   Eng., 

(n)987 

— 111. — S-ft.     waterway (n)1196 

— Kuskokwin,    Alaska — Opened..  .  .  (n)lS7 
— T.,ittle    River    drainage    district ...  .•Big 

— Mahoning — Cutoff    wall,    etc ^468 

— Miss.  —  Terminal  conference,  St. 
Louis  507,  (n)  28G.  Subsidence  of 
delta.  Corthell  597.  Pile  penetra- 
tion in  dike  construction  ^586. 
Front  improvement.  Cape  Girar- 
deau.   Mo.,    by    St.    L.    &    S.    F.    Ry.; 

concrete   and    riprap   wall ^874 

— Miss,    and    Ohio    Rivers,    Port    im- 
provements along  1066.   At   Evans- 
ville.  Ind.     Ohio  Riv.  Contract  Co.. 1236 
— N.  Y.  river-regulating  districts  (n)1096 

— Nile — Dredging   "sudd" ^513 

— Ohio- — Dam  and  lock.  New  Cumber- 
land, W.   Va.     Shrlver •SOe 

— Pecos,    N.    M. — Flood (n)797 

— River  and  harbor  appropriations 
54.",     (n)652.    Remarkable    projects. 

New    England    rivers,   etc 545 

— Russian,  Calif. — Protecting  lands 
by   Dean    current    deflectors.     Com- 

slock    •827 

— St  Lawrence — Cedars  Hvdro-elec- 
trlc    development     •566,    593,     ♦611, 

•675.    Erratum (n)743 

— Sandusky — Retaining   walls.  .  .  (n)»1088 
— Water    hyacinth — Removing;    util- 
izing      905 

Riverside  Portland  Cement  Co.'s 
large   blast   •1026,   Safety   methods, 

♦1080 
Riveting — Alr-recelver  trouble.  .  .  (n)»175 

Rivets,  Hot,  Chute  for (n)1040 

Rivets,    Tension    on.     McCuUough  .  .  .1139 

ROADS 

See  also  "Streets."   "Pavements." 
— Am.  Soc.  Civil   Engineers  discusses 

road  construction;  bitumen;  waves; 

foundations,    etc 186 

— Auto,   tire  chains.   Damage  by 404 

— Auto     truck,    bitumen    heater    and 

distributor,    Kinney (n)*511 

— Autos,    vs.    horses    for   work    sujier- 

vlslon,  II.  S.  public  roads.    James..    789 
— Hrick     roads,     Ashokan     reservoir, 

Low    price 833 

— Cnllf    highway  statistics (n)S6B 

— Calif.   State   highway   problems....    437 
— Colo      roads.     Convict     labor     on. 

Kbrhnrt    S75 

—  Cr)luinbltt   Highway.  Ore.     Howlhy.    •62 
— <'i>-icrete    mixer    and    roller,    Wett- 

lu-r-r    (nUOOS 
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HOA 1  >S — Con  1 1  n  u  I'll 
-<"<ini-iot<'   iiilxci.   Miiiili'liml    IC.   *    K. 

Co.tt     (ii)»3«H 

-INiiiiTott",   Itiiltler  tcHtM  for.    Sho»t>. 

— I'oiicrcto   rond,  Oxfonl   J'lko.   IMillii. 

(ii)NSy.    ConiToto    inlxor    on    It •!i4n 

I'oncrotr  ronilH.     W'llMon 3ill 

-CciniTPti"    roiuls,    CurliiB,    by    poiid- 
Ink'    (n)s;in 

— I'oncrotf    rolltT,    Howlby'H •S2» 

—  •t'oiuTfto  Mlub.H  moved  by  Hood,  m-iir 

I'lvaiiNVlllo.    Ind (n)*7Sfl 

t'ulvrrtM,   Tllo   druhm   for.    Ni-Ihoii  .  .  1  ns3 
Curvf    siiinMi'lovnllon.     HiirrlM 1(111 

—  Kurtli.  Mcthiuls  and  costs  of  nmv- 
lim,  III  SoutbiTii  road  oonstrui'lloii. 
Hu^bcs    "3  1 

— Oood-Honds     ConKress     iHiporH     "7. 

•171.  37r> 
— (lood-ronds  niovcniont  growth  ...  (ii)15 
— Uravcl  -  road      nialiitonance      midcr 

bouvy   trallU-.     Martin (n)272 

— HaiilinK  cost,  country   roada.   A>rK.*17l 
^lll^bway   dopts..   Stiilo (n)3fil 

—  Hl»rh\vay  -  onKlnccrlnR  coursrs, 
Topiilar    SI 

— Idaho  state  hlnliwaya.  Proposed 
•!>:U>.     Hlnhwav     Dopt.     rcorKanlza- 

tlon    (lOtMfl.   Survey   costs (n)s:!2 

— Ill  —  Industrial-railway  haulage. 
Tarrant  (ns)3r>l,  SSS,  Costs  of  brick 
and  concrete  roads.  llllncr  •",:!:!, 
fi'.tfi.  State  hlnlnvay  practice  (ns)tis,s, 
7SI.  Cook  Co.  concrete  road  chris- 
tened (n),S46,  Thin  bituminous  coats 
on  brick  and  concrete  pavements 
(n)!>43.  Transverse  cracks  In  con- 
crete  pavements (n)944 

III.  I'niv.   course  abandoned (n)94 

— Kentucky   road    work (n)695 

— Kawvers   appointed    to   build   hiph- 

wavs.   N.   Y..   Mo 357,   r.47 

— Los  Angeles  Co.  combination  con- 
crete road  and  flood  channel.  Ben- 
nett        •■'2 

— Macadam-  and  gravel-road  main- 
tenance. Ill "•''7 

— Mass. — Oravel  and  oil  mixed  pave- 
ment,  Concord.     Keyes S3 

— Mass.    hlphway   appropriation  ..  rn)109r) 
— Milwaukee   —   Notes      on      concrete 
road        construction    —    KuellinK's 

practice    '7 

— Minn. — Etwell  law  repealed   (n)6r)3. 

Tractor   hauling:   material (n)«943 

— Motor    traffic.    Heavy 226 

— N.      J. — Hudson      Co.      Boulevard — 

Vcrv  costlv  road 1049 

— N      T.     case — Engineer's     responsi- 

bUitv     <n)189 

— N'.  Y. — Economical  highway  design 
in  vicinity  of  Rochester  and  Buf- 
falo— Grading:  surfacing;  founda- 
tion; depth  of  top  course;  width  of 

paving.      Harger nF>6 

— -N".    T. — Engineer's   political    poster, 

(n)*7S4 
— X.  Y.  highway  concrete  tests  •232.  225 
— X.    Y.    highway-maintenance    costs   73S 

— X.    Y.    highway    report (n)lSS 

— X.    Y.    highway-work    engineering 

investigation    787 

— X.   Y — Storm   King  highway ....  (n)6D2 
— X.  Y.   town   awarded   highway  con- 

tr.act — Southampton     (n)1  fl53 

— Ohio    brick-paved     roads (n)32 

— Oiler,    Road,    for   transporting   fuel 

oil      (n)*7S4 

— Oiling  streets  and   roads 1139 

— Ontario,  Northern,  road  construc- 
tion      fn)97n 

— Pan-American  Road  Congress.  ..  (n)797 
— Penn.  culvert  and  bridge  specifica- 
tions      (n)797 

— Penn.    good-roads    agitation (n)44 

— Penn. — Allegheny  Co.  highway  tun- 
nel      (n)1244 

— Philippine     roadway     embankment 

for    overflows.      Root 437 

— Roller.    Backfilling   with •941,    1139 

— Roller,    Electric,    St.    Louis (n)32 

— Sand-clay      roads,      Unsatisfactory 

experience   with,  N.   C.     Lea S73 

— Scarifier   attachments,   Adams.  .  (n)*240 
— Shovl    excavation.    Rapid,    in    road 

grading,    Adirondack    Mtns (n)44.s 

— Slag-tar  macadam  roads,  Darling- 
ton.     Robinson (n)216 

— Subdrainage;  plumb-line  level  rec- 
ommended  bv  Ponkin,  X'ova  Scotia.  •828 
— T''.    S.    OfRce   "of    Public    Roads    and 

Rural    Engineering (ns)509.    fiSl 

— "tV^est   Va.   work (n)719 

— Wonderful    road    machine 403 

— Yosemite   Park,   New   road (n)1059 

Roanoke,      Va..      refuse      incinerator. 

Woodman     •fi'.S 

Roberts,   E.   I.     Sewage   gage •113.'> 

Roberts,    S.    S.      Locating    frogs    and 

switches    84 

Robinson,  E.  L.  Wind  pressure  .100, 
Curves  for  strength  and   deflection 

of  verv  long  columns •IIOS 

Rochester,  N.  T. — 3-cent  fares  de- 
nied     (n)413 

Rock.  See  also  "Earthwork," 
"Quarry." 


PilKO 
llock-crunhpr    plant,    Hmall    portabl" 

.Smith ■•  <")»1^ 

lloek  iruKhi-r.  "Tdlnmlth"  Hceomlary^^^^^ 

Itock   crudhorn.  Lnrno-Jivw,   Power   & 

,Mk     Machy.    Co.'ii , ..(n)77r. 

UocU-cruHhlnd      pliint,     New      lliiv-n 
Tii.p    l{"'-k    Co.'M,    North    Uranford. 

Conn       YiileH !••    "*'' 

Hock  In  newer  irencheM,  DIaKram  for 

compullMK.     Mryan ;  •    12„.', 

Rock-»<ouiiillng    riK,   Welland   canal ..  •ns.l 
HoKerd,     M      T        IncniiMlnK     motor- 
truck    elllelen.y rWU 

Hot-erM  Pii»M  tunnel  iirogreHH.    <"'r;;; 

Koller.    Electric   road,   SI.    LouIh (n)32 

Itoller,     Road,     and     concrete     '"'''"•'■..„„„ 

WettlMufer     (n)1008 

Roller.   Uoad.   Haiklllllng  with.   Heln- 

Iv    •9tl.     Warren 1139 

Roller.     Road-concrete.     "owlby'H .  .  .  •S29 

Rolling    chair.    Electric,    Osborn •1094 

Roof-lruHH  problem-  .Moinenls  at  ec- 
centric        heel    -    Joint.         Marburg 

(n)*490.    Solutions ^592,    734,    ^990 

Roof   tru.tse.i — (iusset-plate   diagram. 

Kllol     *J*^ 

Roofs,  Concrete.  I'anama •.•    r,',' 

Roosevelt    reservoir (ns)^844.    944 

Rosenzwelg,     .1.       Tearing    down     old 

Mutual     Life    Bldg *««? 

Ruhling.  C.   H.     Earth-dam   failure   •!  1 21 
Ruler.   Adjustable  curve.  Weston    (n)*607 
Russian    iirlze    offer    for    alcohol-de- 
naturing   processes (n)  1149 

Rust.     See  "Iron  and  steel  corrosion." 
Ryan.  J.  M.     Derrick  car '986 

S 

Sabln,  A.  H.     Paint  formula 40 

Sacramento,  Calif.,  sewer  sluice  gate.*865 
Safety.     See   also    "Signal." 
Safety   and   Sanitation    Board — First- 
aid'    instructions 273,     ^284 

Safety,  Colliery,  moving  pictures  (n)189 
Safety  crane  design.  Northern  ....  (n)559 
Safety  factors,    dam    design.      Mees..    596 

Safety— First-aid    kit *493 

Safety  grating,    Irving (n)*560 

Saftev  hooks '353,    (ns)*656.    *832 

Safetv  lock    for    hoists,    Dobbie  .  .  .  (n)^848 
Safetv  methods     in     handling    explo- 
sives.   Riverside    Portland    Cement 

Co.'s    'lOSO 

Safetv  of  rapid  transit,  N.  Y.  Cy.,  In- 
creasing  (ns)189,    236,   701 

Safetv — Side-clearance    telltales '282 

Safetv  work.  Bureau  of  Mines.  ...  (n)3G6 
Sage  "Foundation  educational  survey  737 
St.    .lohn,    N.    B. — Partridge    Isl.    pipe 

line    •1167 

St.  Lawrence  River — Cedars  hydro- 
electric development  '566,  593,  •611. 
•675,    Erratum (n)743 

ST.   LOUTS,   MO. 

— Brich    paving    bids,    Low (n)1197 

— Bdige,  Mississliipi,  Completing  (n)954 
— Filter-rate    controller    test.      Wall, 

Black    *8S0 

— Filtration-plant    opening 1002 

— Keokuk    transmission    line 438 

— Parkway,  Central,  defeated  ....  (n)1197 
— Quantity-surveyor     ordinance     273, 

282,    452 
— Tile-wall     wind-pressure     tests.  ...  *428 
— -Water    tunnel,    Concrete    lining.  ...  •164 
St.    Paul,    Minn. — Passenger    terminal 
•4S8,  1066.  Channel  changes   fn)956. 
Cost  of  Robert  St.  bridge   785,  Cre- 
osoted      wood-block      paving      •879, 
Gas   rates    (n)460,    Erratum    (n)549. 
Trucking      costs       (n)496.      Master 
track-scale     (n)652.     Paving    work 
(n)G52,     Municipal      forest      (n)R52, 
IVIinneapolis     dam      (n)1003.     Track 

sprinkler     (n)^1232 

Salarv.     See  "Compensation." 

Saleni,    Mass.,    fires (ns)lS9,    ^224 

Salmon    Creek    dam,    Alaska ^472 

Salt    development,    Ore.    lakes (n)651 

Salt  Lake  Cy.  public-comfort  sta- 
tion.    Cannon   *937,  Reservoir.  ..  Cn)652 

Salts   in   western   rivers (n)823 

Sample   containers,  Bacterial,  Binck- 

ley's    353 

San  Antonio,  Tex.,  Ripping  up  street- 
railway    tracks 1134 

San  Diego.  Calif.  (See  also  "Exposi- 
tion") — •  W^ater  -  works  improve- 
ments *343,  Additional  v.'ater-sup- 
ply    (n)1096 

SAN  FRANCISCO,  CALIF. 


See  also  "Exposition.  Panama-Pac." 

-Asphalt  plant.  Municipal • 

-Asphalt     resurfacing.       Owens 

-.Auditorium     dome,     Octagonal 

framed    • 

-Cables   over   Carquinez   Straits.,  (n) 

-Civic    center (n) 

-Construction   statistics — Costs 

-Engineers.    Subordinate,    Rules    for 
-Garb.age    disposal;    incinerator ....  • 
"Jitney"    bus    Industry     (ns)324. 


773 
364 
304 


446 
301 
909 
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BAN   FRANCISCO,  CALIF.— Continued 

— Muiilelp.il    eiigllieerlMj.'     v/orkM '289 

—  I'livi-ment    HpeilllialloiiH,    CorKTelr-, 

( n) 1 2 1 5 

—  Paving    for    tilerH 953 

—Hewer    tunnelM 770,     fn)909 

— HewerM,     (?OMts    of 297 

— Sewerage   MyKtetnH   In    ^305,   Laying 

Hulimergcd    Hewer    outlet,    Haker'H 
Beach      '325 

—  SlatlNtlcH    3t.4 

-—.Street  pavenienlH,  ro;idH  and  boule- 

var.lH    : 'Sll 

— Street    railways.    Municipal ^320 

—Tunnel,    Stockton    St •SI  4 

—Tunnel,   Twin    Peaks •SIS,    ^1037 

— Vlarluet,  Mission   St 'SIS 

— Water-rront     Improvement.      New- 
man      ^326 

— Water    supply,    Flre-protcctlon  .  .  .  .•290 

— Water  supply,   Hetch   Hetchy ^298 

— Water   Hupjdy,    Present 32S 

— Watir     .-(upply.     Spring     Val.,     pur- 
chase   defeat 833,    844 

— Well-Hounding     Instrument,     Elec- 
tric     '444 

Sanatorium   sewage-treatment   plant. 

MacDowell     •lOH 

Sand    and    gravel    plant    not    a    nuis- 
ance,   Wellesley    Gravel    Co.'s.  ..  (n)503 
Sand   and   gravel    screens.     Wilms...  ^440 
Sand  glasses  for  timing  asphalt  mix- 
ing     (n)831 

Sand.    Mechanical   analyses   of.     Bur- 
gess     1001 

Sand.     Poor,     In    asphalt,     Kans.     Cy. 

Cross    621 

Sand    wanted,    Special    molding.  ..  (n)496 

Sandusky,    O. — Coal    pier ^465 

Sanitary     and     Water-SuPTily     Asso., 

Indiana    455,    585,    (n)631 

Sanitary  survey,  Kt.  Worth,  Tex.  .(n)413 
Sanitary  survey,  Vincennes,  Ind...(n)631 
Sanitation,  Iijuitos,  Peru.  Converse. ^201 
Saskatoon  concrete-arch  bridge  '434, 

Pulling    falsework    piles ^553 

Sault  Ste.  Marie  bascule  bridge ....  •lOS 
Saunders,    W.    L.     By    F.    W.    Iredell. 

•387,   389 
Savannah,   Ga.,   refuse   incinerator ...  ^256 

Saw,   Band,    for   portable   mills.  ...  (n)192 

Saw,  Ice,  Motor-driven ^939 

Sayre,  M.  F.     Cross-hair  adjustment  ^396 
Scaffold,  Suspended,  for  building  con- 
struction.   Eclipse    *174 

Scaife,  W.  L.  Pres.  Brashear.  .•387,  389 
Scarifier    attachments,     Adams    road, 

(n)*240 
Schenectady,    N.    Y.,    municipal    garb- 
age-reduction   plant.      Gertz ^820 

Schenley  The.ater,  I'ittsburgh.      Hag- 

gart     ^658 

School.      See    "Engineering    schools," 

"Education." 
Scott,     C.     F.       Prfes.     P.     M.     Lincoln, 

•387.  390 

Scott.  John,  medal  award    (n)189 

Scow,   Concrete,  W^elland   canal ^79 

Scraper-excavator,  Wood's  power... *542 
Scraper — Schmeiser  land-leveler  (n)^848 
Screening   plant,   Compact.   Biesanz.  .  •SSI 

Screens    for    gravel.       Wilms ^440 

Screens,    Soil-test,    A.    S.    C.    E 267 

Screw-spike    vindicated     690 

Sea-wall    construction,    Pegram's.  .  (n).S32 

Sea-wall  design.     Cresson    ^904 

Sea    wall.    Nor.    Pac.    Ry •562 

Sea  wall,  San  Francisco    ^326 

Sea  walls,  Calif.,  Storm  damage  to..*720 
Searchlight,        Cheap        construction. 

Moon    (n)560 

Sears,   S.   P.      What   is   gravel?.  ...  180,   359 
Seats,   N.   Y.   subway.   Correct-posture   '24 
Seattle,   Wash. — Leakage   from   Cedar 
Lal<e    reservoir.      Fowler    *112,    689, 
737,   748,  Port  development.     Whit- 
ham     •476 

Secretaries,  Soc.  of  Technical  Asso- 
ciations'  449,    (n)4r3 

Seepage  losses  in  irrigation  channels. 

Fortier    •1060,   1128 

Separator,  Centrifugal,  for  pave- 
ment-mixture   samples    •715 

Septic  tank  explosion,  Florence,  N.  C. 

Maffltt    410 

Service  regulations,  Kan.  natural- 
gas    (n)359 

Service  standards.  Water,  etc..  Ore..  .  Ss."! 
Sewell.    J.    S.      Edison    fire 39 

SEWERS,   SEWAGE,   SEWERAGE 

See  also  "Culvert." 

— Akron,  O..  treatment  w^orks  147, 
Groundwater  pumping  for  trench  (n)S0 

— Allentown    sewerage    and    disposal, 

(n)236 

— Am.  Pub.  Health  Asso.  report — 
.Sewage-works    operation    110 

— Bacterial-sample  containers,  Binck- 
leys    353 

— British  sewage-disposal  report — 
After   16   years    785 

— Buffalo  sewage  disposal.     X'orton  .  .        8 

— Cairo,  Egvpt,  sewerage  and  dis- 
posal   farm    (n)1030 


XX 


ENGINEERING  NEWS— INDEX 


January  1  to  June  30,  1015 


Page 

SEWERS,  SEWAGE.  SEWERAGE— 
Continued 

Calvert      Tex.,     treatment     plant — 

Screens':    settling   tanks;    disinfect- 
ing plant.     Fountain s-S" 

Carlisle,  Penn. — Diagram  for  com- 
puting rock  in  sewer  trenches. 
Br-""  '"'*'• 

— Ch 
form 

— Ch 

ChT'cago  "drainage-canal     power 

(ns)2S5.   845.   Sewage-disposal   '"    't        , 
by   Indiana   cities   defeated (n)3bb 

Chicago   sewage   and   water-supply 

problem — Comm.    of   engineers     ""e-^^^^ 

— CMcago'  "stockyard-water    ^'sposal,  ^^^ 

— Cleaning    machine,    Stevenson    ^ur-^^^^ 

bine     .•  "  '  '  "tA,*,'. « 1 1  09 

—Conduit-section    table.      Ellis.  ..  ..US- 

-Decatur   sewage-testing   station    (n)530 
— Duluth    sewer   viaduct.      Oilman,  .lisi 
—Ejector  system.  Sew;age.  Beggs   ("H-J^ 
—Explosion  studies.  Pittsburgh  ..  .(n)365 
—Forms.    Blaw    Steel      ...... '494.    (n)«SOO 

—Gas  explosion.  Grand  View,  N.  J.  (n)4l* 
Gas  explosion,  valve  chamber,  sew- 
age-treatment works.  Ocean  Grove. 

>j     J  (n)846 

—Hamilton.'  'Ont..  West  End  treat- 
ment works — Intake  chamber, 
screens,  grit  chambers,  two-story 
Imhoff     tanks,     filter     beds,     sludge 

beds,  pump  house.     Ellis    .....    4^* 

—Imhoff      tank.      Manchester.      Eng.^ 

Wilkinson     .•  ; /\;^-07 

—Imhoff  tanks.  Penn.  cities   ......  (n)i»7 

Jersey    Cy.    treatment    project ...  (n)l4i 

—Johnstown.     Projected     sewage   ^^_ 

works     •  •  ■  • 5i^Q 

—Kansas  state  control..... ;-;,:i2 

Manhole   cover,   Non-rattling.  ..  (n)   416 
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Shaft  sinking  in  soft  gr?""^— ^^?!'" 
mine  with  segmental  timber  lining.^ 
Emory  " 


See    "Piles 


Shaf^    Newark    Bay-Puning    sheet-^^^^      IllZ^lS:;^:  SJ'o'r  a"s?'cm?rgo'nn,^-J° 

""""""  Snowstorm,    Atlantic    Coast    (ns)700,    702 

Sny   District   drainage   ditches    /■."^i 

Society   for   Elec.   Development ....  (n)140 


Shafts,  City  tunnel,  etc.  '56,  •98,^^148,^^^^      sScilty   of   CivU    Engineers   of    East 
„.._  =  ..-       c„„    ..Dii^^"  '  em    N.    J--- ■■■■.■■:••:■■■■  i-;d^J- 


Society     of     Technical     Associations^ 

Secretaries    ^'ia,    khji^o 

Socket  bolt.  Marine  Hardware  Equip. 

Co  's  •**' 

Soil    test.    Phila.— Place     of    bearing 

„]j^te  (njasa 

Soil   tests— A.   S.    C.    E.    screen    speci- 
fications   267.    Collecting    data    ..(n) 353 
Solar      attachment.      Smith— Buff      « 

Buffs.     Kidder • .Jg^S 

Southampton.    Eng..   quay  wall i--i 

Southern    Alberta   Land    Co.. •      -SJ- 

Southgate,     W.     W.      Repairing     and 
watlrproofing   Nashville    'eservoir . '849 

Spanish-Am.     Iron    Co.'s    cable ^   BS* 

Spaulding     dam.     Concreting.  ......    1057 

Spear.    W.    E.      City    tunnel     Cat,Will 

aqueduct 'SG.   '98.   'l^S.   •194.      894 

Spencer.    Herbert.    Engineer^     Thum.    bO^ 

Spike,   Screw,   vindicated.     Ray b9u 

SpillwaTS.    Twin.    Lahontan    dam....    i&s 
Splash  "plate.    Concrete,    on    sand    "'-     „ 


—Milwaukee    treatment    tests .(n)6o0 

—Minneapolis— Covering    sewers    lor^ 

street    depression     .  .  ...  .  •  .• •  •  ■  •    »^* 

— Moorestown.  N.  .T..  Making  oyer 
small  treatment  plant — Converting 
septic  into  two-story  tank  and  con- 
tact beds  into  sprinkling  filters  ... '^OS 
— Morristown,  N.  J.,  sewage-works— 
Settling  tanks,  contact  beds  and 
intermittent  sand   filters,      Potts.    M105 

N    Y    Cy. — Disposal  studies .(n)iss 

— n:  Y.   Cy.— Brooklyn   Riensch-Wurl 

screens    ^-'Jl      fn^fi49 

—Pasadena    joint    sewage-works    .(n)649 
—Passaic.    N.    J.— Reinforcing    vitri- 

fied-pipe    sewer    VUVi'iV 

Passaic  Val.  sewer  progress  (n)_414 

Du 

she         . 
— Phila.   sewage  report  .„,.v  = 

— Plainfield.      N.      J.,      sewage-works 

operation.      Downes    -•■••■ -ll'   I"'*" 
—Pumping.  Electric.  Audubon.  N.  J.. 
—Recording  weir  gage.  Mass.    Hfa'tn 
Dcpt.    '829,    Columbus.    O.      Adams,^^^ 


•696 


Lssa  c  val.  sewer  pruBicoo  v..,-;'-. 
amp-car  turntable  '988,  Ruling 
eeting     • Ji|i 
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fessors 
Ship.       See    also 

marine,"    "Boat." 
Ship — Coast   Survey   buys   yacht. 
Ship— Electrically     propelled     collier 

"Jupiter"     •  •  •. ,R,  o 

Ship,    Light— U.   S.   design :,•  •  •  •;  "  ^Si, 

Ship     Motor,   Reversible-propeller    (n)802 
Ship       "Pennsylvanian's"       ^°y^f„?i,q7 

through    Panama    canal.. <"'    ,^7 

Shipping.    Ocean— Govt.    bill.....    ■■■    i=>i 
Ships.   Ocean.    Average    draft;    Dents  ^^^ 

Ships.  Wiii'ng.'  'Reappearance  of.  .  .  (n)^|5 

Shirley.  J.  W     City  plans      -281 

Shnable's  dragline   excavator    l-ij 

Shop   erection    under   tent    ....  •  •  • -^  ■    •s^* 
Shore    erosion    and    protection.      bee 

"Coast."    "Levee."    "Rivers. 
Shoup.  S.  E.     Three-centered  connect- 
ing   tracks    between    tangents    and^^^^ 

ShoveT  dippers— iviari'on    statement .        80 
Shovel     excavation      Rapid,     in     road 
Krading.   Adirondacks    .......••■  in;i*» 

Shovel.  Revolving  steam.  Ball  Engine^^^^ 

Shovel.  Sm"ll  "'single-line."  Am.  Steel 

Dredge    Co.'s     (n)i(o 

Shovel.   Steam,   behind   house   wreck- 
ers.   Mercantile    Bldg.    site,    Njj^y;j232 
el.  Steam.  Shallow  cutting  with. 
n    Antonio    streets    •••■■•.;•••  ;">ii9s 
el    Thew.  Rapid  work  with..(n)    i-» 
lovel'ing       machine.       Underground, 
Lake  Shore  Engine  Wks.'   •  Halb>\^^^^^ 

Shovels,     Steam,     Industrial     electric 
lighting   for.    Utah    Copper    Co.  ■■-    *2< 

Shrlveport,  La.,   plan   commission    (n)461 

Shriver.    K.    H.     Ohio   dam ._.. 'SOo 

Sidewalk.   See  also  Pa^'^ments     etc 

Sidewalk,  Concrete,  foundations.  Cin- 
ders or   broken   stone   for?.  .  .  .  .  •  (n)b8 ( 

Sidewalk  -  problem      solution.      Paw- 
tucket  

Sidewalk  '-    protection  platforms.^ 

Standard.   Phila..... VA;".^^;.' 

Sign     Electric.   Steel   frame  for.   Con- 
sol.   Gas   C"'<=        1"'^ 

S 

S 

Signar'^sy's't'em.'  '  Casale's     automatic 
train-stopping,  cab.  tested  on  L.  1  .^^.^ 

Signals.' Au'to'm'a't'ic'  'n.'  Y.' El]  .■.■.'.■.'■  (n)  936 
sSnas  Elec.-light,  P.  ««-.:■•;•;,•;  *'^^-?i 
Signals    Grade-crossing,  exhibited   (n)_.51 

Signals— Side-clearance   telltales '28;^ 

Signs,   Street-name,   eight   cities.  ...  ..5( 

Signs.  Warning.  L.  I.  K.R. ll»g 

Simpson-s    rule.    Precision    of .    84U 

la.,    concrete    pavements. 


ters 
Splice    bar.    Abbott 
Spofford.  CM      '  - 

higl 
Spoka 


Shovel 
San 
Shov 
Shoveling 


sol.   Gas   CO.'S u- •  •.  •• <,;■, 

Signal.  Grade-crossing  flashing...  ..  (n) 
5ign£.i:     Street-traffic,     with     whistle. 

xjo  T.T'i  «•  _ tn  1  1 


(n)96 
36 


—St     Louis  "MiirCree'k   sewer   tunnel 

hoists  „-,~v;,^  ' 

S;in    Francisco    sewerage    system — 

Relief  map;  ocean  currents;  con- 
struction; monolithic  sewer  and 
trestle;  rainfall;  storm  sewers,  etc. 
•305,  Laying  su»>n^erged  sewer  out- 
let. Bakers  Beach  '325,  S^^er 
costs,   297,  Tunnels 770.    (n)9"9 

—Sanatorium.  Sewage-treatment 
plant  at  a  small,  Springfield  I^ake 
O       MacDowell    ■• '"'* 

—Septic-tank  explosion.  Florence, 
N.   C.      Maffltt    ,■•    i-;.-^^' 

-Sludge,  Activated,  and  aeration- 
Treatment  experiments  at  Univ.  111. 
Bartow,  Mohlman  ^647  (^an  sludge 
be   made    valuable   as   fertilizer?.  ..    593 

—Snow    disposal.    N.    V.    «?r '■"— 5l':-.692 
culnr-segment    artas.       Hradstreet    '692 

—Stockton,    Calif.,    sewerage    «y«te;;'j'i246 

—Storm    sewer,    Lincoln,    Neb..    Mak-^ 
Ing   over.      BnteB    .u- •  •  V/ '  '  i    ' 

—Storm-sewer  run-off,  C.raphlc_  de- 
termination  of. 


Norilell,    Hufeland 


Kalamazoo.  Lenderink  •••;•;•;/■ 
-Treatment  worku.  Analytical  meth- 
ods for  control  of— Am,  Pub.  Health 

— V??ginl'a,'  Minn!— Earth    '"■""''I/b'' 
hr  pipe  •351,  Construcllon   of  6- 


'351 


PhUa.    ruling    (n)21.    Patent    decis 
ions    (ns)91.  1245,  Schirmer  s    cubic 
yard    table     (n)895,    N.    Y.    formula 
(n)1050.    With    staggered    columns. 

Kopcynskl    •  • ■ ;  '  xins 

Slide   rule.  Circular.   Carpenter ....    n)608 
Slide   rule — Concreta   computer.    ..  (n)i.» 
Slide    rules.    Keuffel    &    Ksser— .Mian, 
for    heating    and    piping    problems 

(n)    752     Surveyor's (n)iuus 

Slides.     See   "Earthslldes.'^ 

Sluice  gates,  Austin  dam  •528.  •JSS    •loa.l 

Smith.  A.     Considering  suction  In  ae-^_. 

signing    for    wind    stresse.s. -'ja 

Smith.    E.    U.      Replacing    br  dges.     .  . '491 
Smith.  O.  O,     Govt,  competition   with 
private    engineers    790     l'-''  •  • 'li^v;.; 
Smith.     L.     V.       Concrete     cantllever^^^^ 

SmYth.^^T.    'a.     'TenHion-^embcr    net-^ 
sr.<tlon   diagram • ;  '  '  '  '  '  ■.Sic 

Smith     T     L     Co.'.s   concrete   mixers.  . '716 

'smith'     W.    'F.       Temporary     aerator. 
Kenslco     reservoir     ^768.      '^'■""'^".qRfi 
dam    construction ■    •"•" 

Smith.     W.     O.       Quantity-surveyors 
bond    ■  ■ ; 

Smoke  shield,  «rldge   parapet .....  .. 

Smokestack.       See     "Stacks.         Chlm- 

Sn"inng.  W.  O.     Oaaollne  from  "syn- 
thetic   crude    oil    *\ar 

Hnoquolmie   tunnel  

" 692 

6 


loiiuiu.  ^.  ....     Apportioning  cost  of 

highway   bridges •.•,•/    /„wi 

..pokane.   Wash.,   cartoon. .'41.    (n)44 

Spring  Valley  water-purchase  flefeat.   ^^^ 

Springfield.    111.,    park-road    paving^.'   385 
Springfield  Lake  sanatorium  sewage- 
treatment    plant.  .  .  .  .  .  • ;„^»i922 

Sprinkler,  St.  Paul  Cy.  Ry-    ■  •  •  •  •  (n)*1222 
Sprinklers,    Lehigh    Val.    coal-break-^^^^ 

SqlTare 'root   by  "computing   machine. 

Skinner    ;,••■-•  w'. /ni»4« 

Squeegee,   Grout.   Parrish  s    (n)    45 

Stack.     See  also  "Chimney. 
Stacks     Inside   and    outside,   connect- 
ed,  two   Chicago   buildings    44i 

Stadia  method   and  Jas    Watt.  .  . * 'i 

Stadia    sights.   Long.     Macdonald  .  .  •••990 
Stadia    work.    Rapid,    supplementing 
Canadian        public    -   land   surveys.^ 

Macdonald    ■ ••;,:•,•,; 

Stairs.     Building     concrete,     without^_^^ 

Stamford.'  'Con'n.;  '  w-ater  'disinfecting 

plant.     Newlands •  ■  •    115» 

Stamps     with     employment     applica^^^^^ 

Standard  ■  'oil'  'Co'.     specifications    for 
applying  resurfacing  asphalt  bind-   ^^^ 

Standpipes." 'see '"Tanks." 
Staniford.   C.   W.     Dumping  board... '166 
State  competition  with  private  engi- 
neers 276,  411.  412.  4o0.  "^^fi  597.  64  6^.^.^^ 

See  also   "Engineering   ethics." 
Station.     See  also   "Fires." 
Station.    Can.    Pac.    Vancouver ....    ••340 

Station.    Chicago   Union      .  .  ...  .  •  •  •  ln)907 

Station.     New     union,     Denver     'b-io. 

"Prritum  vn^ji'* 

Station.    P.    R.rV  freight.   Pittsburgh^.^^^^ 

Station.  Union.  St.  Paul  •••488.  (n)»|6 
Statues  Manhattan  bridge  NY  •(n)750 
Steam.  See  also  "Boiler"  "Accidents. 

"Pumps."   "Turbines."  "Shovel.' 
Steam-flow  meter.  Biddle's  "Curnon^^^^^ 

Stlamboai  '  landing".   /^V '■WharVeV- 
Steel      See   "Iron    and   steel.        struc- 
tural  work,"   "Rail."   etc. 
<;teiner    C    R      Wind   study   needed.  .358 
SttinmKn'D     B.      Bridge    loads    370,    •780 
Steps      Building     concrete,     without 

forms.     Hardman.  ....■•••••  • '^i 

Stewart     C.    S.     Flagpole   bursts..    ..    228 
Stineman.   N.   M.     New   Bedford   rain- 
fall   observations •  • ;,■ '„ 

Stocker.   L.    W.     Elec.    well-sounding 


1213 
-444 

Sto"ckt'"oTc"allf.,"  seWeragesysVem'  (n)1246 
slockyar'd    wastes   disposal,   Chicago.   ^^^ 

Stoeltlng,   R.    E.     Placing   Milwaukee^^^^ 

Sto"ne"'''se"' "Rock  "  crusher,"  '  •"'Quar- 
^   rv  "   "Earthwork,"  etc.  _ 

<3(on'  rock     Boston   street.     Flnneran .    *11 
s{S?m      See  also   "Flood."   "Rainfall." 
"Sewers." 


452 
517 


■ewer  pipe  ^351.  Construcllon  of  «-  C""^     Isnosnl     N    'V  '  'sewers- Clrcu- 

ft.Yegm,^ntnl   vltrlfled-block  -wer.  «'Y^,7-scumTn"t 'areai;.     Hradstreet ...    'fij 

^l^'uVr..  WIS.".   Tmhoff   .anU    "i:::;.52S      Snow-remov„,     drill.    N.     Y  <nV. 


.Innuiuv    I   li 


;;i),  I'.iii 


ENtilNKKIflN'i    NKWS     INHKX 


Strpi't    riilluayH. 
wiiyc  ■■ 


STIIKKTS 


■KIr.-irl.'    riill- 


"I'liviMiimitu,' 


Soo     alHO     "IJouilM, 

"I'lilviTl,"     "Siirx  ••%■«•■ 

Ammi).  »t   Mtm-t-rli  HiiliiK   ortlcliilH    (fOlSlt 

llo.Mton   on«'-\vjiy   NlrrctM (iO520 

-— Krlilffoport  tralllc  liivuHtlKiitlon. 
Mull<T    'Ill 

—  IhilMliiK-miitoi-lal     piTmltH,     PomhI- 

1>1.-    lnroiiu<    from.    I'lilln (n)"«7 

ChlouKO    imvoincnt    i'omIh (ii)SH 

("hli-iiKO    plpi'    iiikI    wiro    HiibwuyM.  .  .    HO 

(•hli'iim)   plan   ami   nrw   hfuvy-traf- 

(W-   str.<ot!<.     Moixly 'is: 

— Clilrano  stroot  contours  at  liitiT- 
Hootloiia   ami    nlilt>\vaIkM,      I'Mxim-r    .•"«" 

— Compotltlon,  I'rir.o,  for  (IchIkiis, 
Municipal    Art    Soc.   N.    Y (n)70l 

— Concave  surface  with  central  gut- 
ter.     KIrcholTer nsr, 

— Curbs,     Steel-protected,     Meadvlllc. 

(n)L'i;t 
liutter  construction.   Special,   Otta- 
wa      <n)«;>!12 

— N.  Y.  Cv. — Stli  Ave.  truUlc-rcller 
competition     (n)innf, 

— N.  Y.  Cv.  snow-removal  drill  (n)l.'"i. 
Snowstorm    and    removal ..  (ns)"On.    702 

— N.  Y.  Cy.  tractor-trailer  transpor- 
tation  lit   street   repair.     Purham  .  .  •  1  I  I 

— Norwalk,  Conn.,  street  commis- 
sioner     (n)ir.!> 

— l>lllnK   streets  and    roads li;t'.t 

— Phlla. — HlRhway  Bureau  engineers 
4!>7.  Clean-up  week  *6iO,  Sidewalk- 
protection  platforms  •S26,  Oxford 
I'Ike  service-test  concrete  road 
•940,   (n)SS9,  Tavement  guarantees. 

(n),>;7:i 

— San  Antonio — Shallow  cuttins:  with 
steam  shovel — Macadamized  gravel. 

(n)104n 

— San  Francisco — Pavements,  roads 
and  boulevards  '311,  Mission  St. 
viaduct    •311' 

— Sidewalks,    Pawtucket,    R.    I S43 

— SIgrns,    Street-name,    eight    cities.  .  •".'i" 

— Snowplows,    Improvised    •40,    *\'\, 

(n)272 

— Traffic  signal  with  whistle,  Harris", 

(n)736 

STRESSES 

— Axle.  Broken,  at  Woodlyn,  B.  &  O. 
R.R. — Progressive  fractures  from 
alternate  bending  499,  Miller  S37. 
'''ounger    '1237 

— Ream   diagram,   AVooden.     Hudson.  •639 

— Bridge    loads.     Highway.      Whited, 

106,    130 

— Bridges,  Long-span,  Equivalent 
uniform  loads  for.  Steinman  370, 
Chart    '780 

— Columns.  Curves  for  strength  and 
deflection  of  very  long.  Robinson   'llOs 

— Columns.  Jlill  -  building,.  Metal 
waste  In.  Christensen  •.")90,  901, 
Erratum  (n)694.  Wind  reactions. 
Six    740 

— Concrete  shrinkage  stresses;  col- 
umns of  Edison  buildings;  Univ. 
of   i:inn.    bulletin.     McMillan ^502 

— Crane    failure,    Panama    •913.    ^918, 

947,    •1045 

— Diagram  for  net  section  of  riveted 
tension    members.   Smith's ^893 

— Floor-arch  tie  rods  •SIS,  .'547,  692, 
743,  Test  of  load-distributing  ac- 
tion     •102.") 

— Glass,  Compressive  strength  of  (■n)1136 

— R  a  i  1  w  a  y  roadbeds.  Measuring 
stresses    in — Ambrose's    apparatus.  ^743 

— Rigid  frame  of  two  columns  and  a 
truss:  Orpheum  theater  failure. 
Freyhold     'lOSl 

— Rivets,   Tension   on.     McCullough  .  .1139 

— Tower.     435-ft.,     Panama-Pac '867 

— T  r  u  s  s  connections.  Eccentric. 
Chord   stresses   in (n)^7S3 

— Truss-design  problem.  Marburg  et 
al (n)*490,  ^592,  734.  ^990 

— Washer-stress   formula    wanted    (n)903 

— Wind  pressure.  Fleming  et  al.  IfiO, 
•210.     22.1.     2.52,     274,     358,     359,     372, 

485,   500,   •549 

— Wind  stresses  in  skew  bridges, 
Williams    •622.   In    end    posts    ..623.    641 

Stripping  reservoirs,  Hazen,  Whipple  •SSS 


STRUCTURAL   WORK 

See     also     "Buildings."      "Bridges," 
"Concrete,"  "Stresses,"  "Slabs,"  etc. 

— .\ngle-strut   capacity   diagram ^223 

— Crane  failure,  Panama  •913,  ^918, 
947,  •1045,  N.  Y.  Cent,  specifications 
on   compression   members.      Leffler   1045 

— Derrick    on    traveling    cranes •127 

— Dogs      in      temporary      structures. 

Coodday    •730 

— Dame,       Octagonal       framed.       San 

Francisco    Auditorium     ^773 

— Electric    sign.    Frame    for *1071 


I 'lino 
HTUl'CTt'UAl.  WollK- Coiitlnuril 
— I'llrviitiil   riillwiiyM,   l>i-»lKH  "f  "•■'•l. 

N      Y      r.iplil-traiiHll,       ilrleHl     *'M\. 

l-biMim    and    chiinnol    column    «ec- 

lloPH.      Mcl.uro    •.•••■••  ■"'"' 

— «llrdi'rii.    UilnforclMn   notched   pliito 

•t»X9,  Concrrte   ln<MiMi'niont    •10K2 

— Ouelii.c    l.rldKP    ..r.ctlon    •!.    Triiv-^ 

— Hivi'trii    ii'iiiilon    iiiomiiorM,    SmIth'M 

clliiKram    for   n.l    himIIoii    of •N93 

— Schenlfy  Theater,   I'll tMliurKh,  Stoel 

coiiMlrucllon,      IIjiKKarl    •658 

— StrcHHiH   In    rlKld    frame  of  two  col- 

UMMiM   and    IruHw;    Oipheum   Tliealor 

fi.llure.       Kr.-yhold     .'liU 

— Tow.-r,  43r.-ft,,  I'unania-Piic.  IlarrlH  •S8B 
— Towern — Erecting  Man-onl  mastH  •1132 
— Toworti.       600-ft,       radio,        DarUn, 

•1178.   •122S 
— Turbines.    Structural-steel    su])- 

ports      for      large      Hteam — I':iectrlc 

companion.    N,    Y.    and    vicinity    •66,    81 

— Wanoii-sh.d,     Steel      •777 

Strut.  Angle,  <llagram.  .Johnston's.  .♦223 
Stuckl,  A.      lOnglni-erlng  competltlonH 

In    technical    school    1236 

Subdralnugu    of   earth    roads    ^828 

Subnwirine,      Raising      sunken — Deep 

diving    785,    796,    (n)1006 

Submarine's    results — Sinking    "Lu«i- 

tanla"     91'''' 

Submarines  of  II.  S.  and  other  navies. 

Howard    ^1222,    Logical    results.  ...  1234 

SUBWAYS 

See  also  "Electric  railways,"  "Tun- 

— Boston — Dorchester  tunnel  ....(n)365 
— Chicago  pipe  and  wire  subways.  .  60 
— Headroom,      width.      etc.,      various 

cities — Layfleld's    report     422 

— New    York   City: 

Alien-labor    law (ns)    46.    460,    510 

Benchmarks.        Entenmann      ....(n)496 
Huildings.   Testing,    for   settlement. 

Kntenmann     (n)S31 

Cable      burnout      93,      Precautions, 

(ns)189.    236,    701 

Cable    burnout.    Another (n)558 

Cable-support   cradle    '27 

Cars,    Composite,    Removal (n)605 

Concrete    testing ...  ^202,    225.    ^247,    350 

Eight-car    steel    trains (n)702 

Extensions  of  opening    (n)1245 

Project    of    1866,      Craven (n)501 

Seats,     Correct-posture      *24 

.  Shcctpiles.    Pulling   inverted 218 

Tunnel,    East   River,   proposed  ...  (n)460 
Ventilation,    J.    G.    White    &    Co.    as 

consulting    engineers    on 739 

— Phila.    rapid    transit (ns)189,    908 

Subcontractors,    Fair    dealing    with..  1041 

"Sudd"    dredging    on    Nile ^513 

Sun's  declination   diagram,   Ross'    (n)*176 
Surge   tank,   Beaver   River;   overflow- 
pipe    collapse    •687,    Johnson 996 

SURVEYS   AND    SURVEYING 

See   also   "U.   S.   Geological,"    "U.    S. 
Coast   &  Geodetic." 
— Alaskan    coast,   Wire-drag   surveys    356 
— Alaskan   railroad  surveys.   Reaburn 

•104,   Ed.    129,    Map    (n)»749 

— Areas  of  irregular  tracts.  Comput- 
ing machine   used   for.     Norton  ...  .•396 
— Azimuth,    Coefficients   of   errors    in. 

Bradstreet      (n)544 

— .\zimuth  observations  on  Polaris 
bv    daylight.      Reynolds    779,    Spof- 

ford     (n)1040 

— Baltimore    street-railway    survey.. 1137 

— Benchmarks,  N.  Y.  subway (n)496 

— Bubble  mirror  for  transits.  Home- 
made.     Shelton    (n)*176 

— Canadian  public-land  surveys,  Sup- 
nlementing.   by   rapid   stadia   work. 

Macdonald    *399 

— City  topographic  surveys.     Mitchell 

2S0,    Shirley    281 

— Computing-machine  work,  Skinner  ^25 
— Curve,     Finding     offsets     to,     from 

long  chord.     Tappan    (n)448 

— English    and    American    terms.  ..  (n)944 
— Id:Uio    highway-survey    costs.  ...  (n)832 
— Instruments'     vicissitudes — Transit 
from  Salem  fire;  level  hit  by  train, 

(n)^224 
— Irrigable  tracts.  Land-classification 

surveys    of.      Heron    1039 

— Level,  Berger  Coast  Survey  precise, 

(n)960 

— Level    projector,    Deutsch's (n)^48 

— Leveling,  Precise,  by  Prussian  Govt. 

Hnbermehl     (n)736 

— Leveling-rod     errors (ns)353 

— Mont,  survey  in  snow.     Bradstreet. 

(n)*176 
— Monument   in  street  center.     Stan- 
ley      (n)544 

— Monuments  and  benchmarks.  City 
survy,  practice  '269,  Granite 
biiichmark  on  pile.  New  Orleans. 
.\damH    •443,    Corthell    597 


Pugo 
SUItVEYH  &   SURVEYING — Continued 

—  M<inumentH,  City,  BrUbuno.  Mat- 
IhewH     (n)«8« 

-MonumintM.   City.    StalUH    of Oi)!1H4 

— MoiiumenlH.    Culvert-Pllie     Oi)*32 

— MonumentH,    Htrect,    I'uelilo,    Colo, 

(nj^«8H 
— N.   Y.   Cy.   mapH 273,   991 

—  .Novice    Murvcyor,    Advice    for.  .  .  (n)l  1 15 

—  Ptanlmeter,     Rating.       Shoup  .  .  .  .  (n)49fl 
— Quantity     surveyor     ordinance,     St. 

LoulH  273,  2S2.  IIIh  bonil.     Smith...    452 

—  Hallway  Valuation  board  rei|ulre- 
mentH  —  Platting  tojjogiaphy  to 
distorted  scale — Gatrell's  method; 
protractor     •I  23 

— Slide   rule.   Keuffel    &    EwMer .  .  .  .  (n)lOOS 
— Solar  attachment.   Smith,     Kidder   '1068 
— Solar    epliemi-ris.    Diagram    for    use 
with — Change    In    sun's    declination 

since    (Jrecnwich    noon    (n)*176 

— Stadia   method   and   .las.    Watt 471 

— Stadia   sights,    I.,ong.    Macdonald  ...  ^990 
— Surveyors.    Licensing,    in    Canadian 

I)rovlnces.      Macdonald    1168.   1185 

— Tape    coiling    by    Fig,    8    method...    939 

— Tape,   Steel,   repairs,    Kelly's 'IISO 

— Tape,  Steel,  temi)erature-correctlon 

diagram.      Smith    fn)»496 

— Tapes,  Steel,  history.     Fitzgerald..    405 
— Topographic    surveys    for    logging. 

Marshal      ^1112 

— Transit  horizontal  cross-hair  ad- 
justment.      Sayre     •SSe 

— Transit  standards,  Lietz  rigid  ..  (n)*192 
— Traverse       tables.       Do      surveyors 

use?  (n)896.  Various  oi)inlons.  .  .  .  1038 
— U.  S.  Coast  &  Geod.  work   in   1915..    988 

— U.    S.    topographic    work (n)341 

Swanson,  A.  M.  Engineers  and  civil- 
service    examiners     277 

Swasey,  A.,  and  Engineering  Foun- 
dation     93,    226.    238.    (ns)238,    1097 

Sweating   of   hydraulic  machinery    (n)272 
Switch-lead        formula.        Wentworth 

734,   Malone    (n)896 

Switches     and     frogs.     Formulas     for 

locating.       Roberts,    Bull 84 

Switching,     Gravity,    at    Chicago 

freight-interchange    yard '1153 

Switzer,     F.     W.       Temperature     and 

weirs    ^636 

Syracuse,  N.  Y.,  pavement  guaran- 
tees      (n)701 

T 

Tackle,    26-part,    with    7000-ft.    hoist 

lines.    Hell    Gate    bridge (n)895 

Tacoma,   Wash. — Viaduct   started.  .  (n)797 
Tailings   dam,    Kennedy    mill '818 

TANKS    AND    STANDPIPES 

See    also    "Imhoff,"    "Sewers." 
— Air-storage     tank     hazard     in 

garages     (n)1006 

— Attleboro  concrete  standpipe  his- 
tory    554.     'SIO,     833.    Mensch     *836. 

Aldrich.    AVason     ^949 

■ — Brick     tank.     Concrete     lining     for, 

Elkhorn,    Wis 544 

— Calibration     curve     for     horizontal 

cylindrical  tanks,  Elson's  ....(n)*832 
— Duxbury  concrete  water-wks.  tank  ^882 
— Septic-tank  explosion.  Maftitt....  410 
— Standpipes,    Concrete,   discussed   by 

N.   E.  Water-W^ks.   Asso 554 

Tape  coiling — Wilkes'   Fig.  8  method. 

Bradstreet     939 

Tape,     Measuring     Hell    Gate    bridge 

span    with    1050-ft (n)735 

Tape,     Steel,     temperature-correction 

diagram.      Smith (n)*496 

Tapes,    Steel,    history,      Fitzgerald...    405 

Tape,   Steel,   repairs.   Kelly's '1130 

Tax   appraisal,   Inheritance,   of   Hales 

Bar  hvdro-electric  plant.  Tribus..  384 
Tavlor,  F.  S.  Austin  dam  .... '1089,  '1124 
Taylor,    F.    W.      Death    of    ^604,     642. 

(ns)655,    1006 
Technical      literature.      Classification 

and    indexing    of (n)1109 

Technical     schools.      See     "Engineer- 
ing schools."   "Education." 
Telegraph,  Wireless.     See  "Wireless." 
Telephone    and    telegraph     inductive 
disturbances.   Suppressing,   Norfolk 

&   West 1233,    •1241 

Telephone    jurisdiction,    Illinois.  .  (n)1053 
Telephone-rate    revision.    N.    Y.     691, 

•697,  Bemis 1044,    (ns)510,    1007 

Telephoning.    Transcontinental ....  (n)190 
Telephony,  Wireless,   D.,   L,   &   W.    (n)846 
Temple,    M.    K.     Bridge-pier    founda- 
tion   : ^609,    1233 

Tension    members.    Riveted,   Diagram 

for    net    section    of.    Smith's '893 

Tent.    Erecting   building    under ^394 

Terre   Haute   water   disinfection  ...  (n)956 
Test.     See   also    "Concrete,"    "Stress- 
Test",    Filter-rate    controller •SSO 

Test,  Long-submerged  timber.  Law- 
son    'loS 

Test  of  load-distributing  action  of 
floor    arches.      Kneas *1025 
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Tests.   Column.   Am.   Concrete   Inst. .  . 
Tists.      Concrete.      N.      Y.      Highway 

Comm.     Mattimore . ;-,r^,-' 

Tests   of  bituminous   road   materials 

A    S    C.    E.   standard 

Tests.     Sewage.       Am.     Pub 

Asso 

Tests.  Soil— A.  S.  C.   E.  screen  speci- 
fications   267.   Collecting   data.  .  .  (n)  3oi 
Tests.     Soil— Bearing-plate     •"'^^'^'^"^jggg 

Tests,   Tile-wall   lateral-strength,   St. 
Louis:     lime     and     cement     mortar,^ 

wind    pressure,    etc. ■»-» 

Tests,   Vehicle   paint.     Chapman .....      70 

Texas.   More    floods    in (n)»U3 

Thawing  ground  for  trenching,  Kal- 


Track— Smoothing    subgrade    to     m- 
sure   good   drainage.  .......••■■■ --"^ 

Track  sprinkler.  St.  Paul  Cy.  Ry.(n)n232 
Track-surfacing  machine.  Compress- 
ive ed-air.    Patterson's.  . ■■  i^' 

Heiitli  Track  tamping  with  air  power.     Er- 

fi4  ratum    • "^    iqo 

Tracks— A.  R.  E.  A.  reports.... »»» 

Tracks,    Ripping    up    street-railway. 

San    Antonio,    Tex.... V";, 

Three-centered     connecting, 


•446 


amazoo.     Lendervink 
Thayer,  H.   R.     Transverse  forces  on 

railway    bridges L' '  •  •  V.'  "  oV  '  ; 

Theater,    Schenley,   Pittsburgh,    Steely 

construction.     Haggart 

Thermophone      or      telethermometer. 

Smith  °^° 

Thompson,  G.  W.     Painting  troubles  'STB 

Three  Miles  Falls  dam.     Newell l""? 

Thum.  E.  E.     Herbert  Spencer .  .  .    802 

Tie,    Cambria    steel    rail-button,    }oT 

mine  and  contractors'  railroads  (n)«o60 
Tie  companies.  Patent,  Selling  stock 

in    Hit 

Tie-rods,     Ploor-arch.       Kneas     'SIS, 


452 
•658 


Tracks,      

between       tangents      and      curves. 
Shoup    

Traction-hauling  costs l"  i:  '  ''^'^ 

Tractor  -  and  -  trailer  transportation 
for  street  repair.  N.  Y.  Cy.  Dur- 
ham     ■  ■  : •  -T 

Tractor   as   snowplow,   Chicago    "iii,   ^_^ 

Tractor  hauling  road  material,  Minn 

(n )  •y4.5 

Tractor,  Holt  Midget  caterpillar.  .  (n)»60S 

Tractor.  Minneapolis  gasoline-en- 
gine,  with   hoist ..(n)    ly- 

Tractor,  Performance  of  smaU  gaso- 
line,   with    caterpillar    pilot-wheel.^ 
Bennett    • ;  • ;  ;,  Jn? 

Tractor-train  trailers,  Troy .....  (n) '1008 


547,   •1025,  Godfrey  692,  Aus 743       Tract 


Tie  treatment— A.  R.  E.  A.  reports.  .598 

Ties  of  rolled   channels *"'is. 

Ties.  Wood  Preservers  discuss.....  18d 
Tiffin.      O. — River      retaining      walls 

•1088.  Earth-dam  failure .,,o. 

Tile  and  concrete  floor,  Barry's.  ..  .•118J 
Tile  Denison,  wall  tests,  St.  Louis.. '428 
Tile    partitions.    Fire    test    of,    Natl. 

Fireproofing    Co (n)7,5b 

TIMBER 

See  also  "Pavements,"  "Forest." 
— Am  Wood  Preservers  Asso.  meet- 
ing— Tar  and  creosote;  piling; 
wood-block  paving;  ties.  etc.  182. 
Hoxie  on  treated  timber  for  fac- 
tory  construction 183 

— Ant-proof  buildings.  Darien  .  .  .  (n)1040 
— Beams,  Diagram  for.  Hudson  .... 'biS 
— Buildings,  Protecting,  from  dry  rot 

— Hoxie's   report ■■■  ■, *»8 

— Creosote-oil    economy,      vveiss 8 /a 

— Creosoting-cylinder      quick-closing 

floor         ^1064 

— Cypress.  Lasting  qualities  of .  .  .  .  'hM22 

— Sugar   pine's   lumber   yield (n)411 

—Test    of    long-submerged    hemlock, 

Troy    bridge.      Lawson. ■.    l^^ 

— Tie  treatment — A.  R.  E.  A.  reports  598 
— Tunnel  timbering,  Kennerdell  ♦o43,  63o 
— Tunnel    timbering.    Milwaukee    in-..„. 

fj^l^g  •686 

— Wood  borers,  Halifax  harbor.  .  .(n)1040 

— Wood,    Fuel    value    of (n)llj 

Titanium-aluminum-bronze    castings, 

(n  )60S 
Tool,   Pickup,   for  conduit  work .  .  .  (n)^96 
Toronto,  Ont. — Brick  pavements  •168, 
Teats     of     Ransome     drlfting-sand 
water  filter  '680,  Ref"se-destructor 

question     833,    ("'8*2 

Tower,   Lahontan   dam    gate i^^ 

Tower  of  jewels.   Panama-Pac. Hi 

Tower.    435-ft.,    Panama-Pac,    Struc- 
tural  features.     Harris :  '  ^toi, 

Towers,    Acid,   Concrete    .......  .(n)^80 

Towers,  Concreting  •193,  'i'j)!^"'^^^^.^^^^ 

Towers,    Erecting   Marconi.     Peebles 

(n) •! 1 J* 


Tractor-trailer    wagons    on    caterpil-   ^^ 

ract^orTruck,-  Ailis:ChiimerW  cate"r-  -;-^"  -  "' 

pillar   .  .  . ■••■•■, '"    .S04  -Water-pit 

ractor  truck,  Knox  4-wheel /•.;,,.,?  Metropoli 

ractors.  Farm.  Bulletin  on  ..._...")  1121  f^^^^^nce 


Contractor's   methods,   various    ''^S.   ^^^ 

—Milwaukee  intake  tunnel — Safety 
bulkhead;  steel-pin  supports  for 
roof   beams.      Warren   •(.!>(.,   Placing 

intake   crib.      Stoelting  ......  .. lObS 

— Mt.     Vernon      landslide.      Drainage^ 

tunnel   to   stop    •-. /  ■  '  '  •  i 

— N     Y.— Another   East   River   tunnel 

proposed     ., • (^460 

—Newark   Bay   tunnel   work.... 1181 

— Pipe   tunnel  laying  across  Milwau-^ 

kee    River     , ,••■■;^^c^9 

—Pittsburgh   South  Side   tunnel ...  (n)652 
—Point  Defiance  tunnel.  Nor.  Pac...    »62 
— Rogers   Pass   tunnel   progress.  ..  (n)-8b 
—St.    Louis    water    tunnel.    Concrete 
lining,    by    air.      Davis ............    lt>4 

—San  Francisco— Stockton  St.  tunnel 
•314,  Twin   Peaks  tunnel .... 'Sla,   'lU6i 

— Sewer  pipe.  Earth   tunnel  for.  ^ir-^^^^ 

-liwir  t^un"n"l,  San  Francisco  V7V. '00909 
— Snoqualmie  tunnel,  Chi.,  Mil.  &  ''    ,345 

— Steinway  'tuiinei '  opening.  ..  ..  .(n)1245 

—Ventilation,  Stampede   tunnel,   Nor. 

Pac    Ry     

—Water-main     laying    in     tunnel     to 

avoid  frozen  ground.  Gilbert.  Minn. 


■pe   tunnel.   Chelsea   Creek, 
tan     water- wks.,     Boston 


Tractors.      Light,      for      construction 
work— Bull;     Bullock      two-legged   ^ 
caterpillar    :■  ■^-  ■  \-  ■■  i 

Tractors,    Light,    for    industrial    ser- 
vice.  Mercury •  .  • -/-V    JVi? 

Trade.  U.  S.   foreign (ns)4o9,  1197 

Traffic        investigation,        Bridgeport^ 
streets.     Muller . •■  •  ■  ■    m 

Trailer  wagons  on  caterpillars,  Holt,^^^^ 


'water. "  '  See  '  also     "Water 


1116 


Lawrer 
Turbine, 

Tu'^rbTnis,  Cedars  hydro-alec,  plant 
•611,    Erratum    W'  V\   ' 

Turbines,  Large  steam.  Structural- 
steel  supports  for— Pub.  Service 
Elec.  CO..  N.  J.;  Brooklyn  Edison; 
United  E.  L.  &  Power  Co.;  N.  Y 
Edison    .•  •   vv  •   A-S^'    * 


Trautwine,    J.    C,    Jr.     

works  handicap.  ..-•.• •  •  •  •   """ 

Traveler,      Quebec     bridge     erection.^ 

Borden    ■,  *^' 

Traverse    tables.    Do    surveyors    use. 

(n)    896,  Various  opinions logs 

Traymore  Hotel,  Atl.  Cy. .  . ;-;'??2 

Tree-stump    retaining    wall ......  (n)    lib 

Trench.  See  also  "Earthwork,       Sew- 

TrVnch    tamper,    Staley ..(n)^607 

Trenching,      Thawing      ground      1°^, 
Kalamazoo.      Lenderlnk  .  .  .....  .  .  •  .    351 

Trestile    and    sewer.    Monolithic.    San^ 

Francisco    ,  fV% 

"Triangle"     convention ,•  •  ; '  "      »«i 

Tribus,  L.  L.     Hales  Bar  appraisal_._.  .    384 
Trov,  N.  Y — Congress  St.  bridge  'a'*.^,., 

•804    Mayors'  conference (n)  lUi 

Truck.     See  also   "Motor,"   "Tractor. 
Truck,    Storage-battery    shop,    Buda, 

(n)  • i52 
Trucks,  Power  winch  for,  Northe^i^^,^_^^ 
Trump.  C.  C.  Humphrey  pump.  .^^,•154 
Truss    connections,    Eccentric,    ^.-horti 

stresses    in     •  • j  '  ^"1    '**•* 

Truss-design     problem — Moments     at 
eccentric     heel-joint  ..  -  <» 

(n)^490.    Solutions. 


"TvphOiii    J..J.C*!  J       , 

Typhoid,  Water-borne,   Damages_  for, 
Mt. 


Holly    *9'-   (n)'^' 


^ers    fiOO-ft.  radio,  at  Darien.  Dye 
I22S,  p'oundatlons.    ............  .__ll 

vn  planning.    See  "City  planning. 


Towf 
•122 

Towr.  , .- 

Tracing.     See   "Drawing.     _    ., 
Track.     See   also   "Rail."   "Railways,;; 


Tube-mill  lining,  Arrowroc^k  dam  .  .  (n)4 
Tubing.  Flexible-bronze,  of  Partridge 
Isl.    pipe   line.   St.    John,    N.    B •!! 


Marburg 
.192.    734,    ^990 
(n)433 
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U-bolt    splice,    Reinforcing-bar.      ■*•*-, ,jg 

Uhl'er°.V.  D.."  Death  of .'  '.  '.  .  .' .' .  .' .' .'  ■  (n)'^^^ 
Unemployment  statistics,  N  Y. .  ._.  .  (n)910 
U.  S.  Army.     See   "War  matters. 

U    S    automobile  census (nn"3i 

U'  S  Bureau  of  Mines— Sewer-explo- 
sion studies  (n)365.  Rescue-work 
results      (n)366.      New      Petroleum 

processes   •  •  •  ■  •  <"^>*A1,'  *"* 

US.    Bureau    of    Standards    81,    On 
Autoclave     test     945,     951,     Rating 
flume     for     current     meters     'll'i''   ,„. 
Compressive   strength   of  glass   (n)n36 

U     S.    Census— Population ^"'rrk 

U      S.     civil-service     law  ........•••.•  •    o"* 

U.   S.    coal   production   and    industrial 

development     • :  ■ 

U  S  Coast  &  Geodetic  Survey  s  work. 
Lavis  83,  Work  in  1915  9S8,  Wire- 
drag  surveys,  Alaskan  coast  jjo, 
5000-mile  motor-truck  trip  ("H^S. 
Yacht      "Isis"      purchased      (n)846. 
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TUNNELS 

— Brick     tunnel 
Baltinior 


ng  (n)509.  Reorganizing  engineer- 
ing   bureaus rJ,^n47 

U.   S.   employment   bureau. ■•.S"''^^' 

U     S.    Engineer    Corps,    Why    not    in- 


Track  interBcciions,  nm  vcj  o,  ..»..„» 
bearing,   for   street   rullwoya MBS 


iiiiuiiirv  1  til  Jmu'  :;o,  I'.nr. 


I'lIKO 


IT      S      IllWH.        Sl>l>     "[^l»W«." 

u"  s'  I.lKhthoiiMi"  Srrvlco.     Putnam .  .••11 

Ij"   s'   immUliml    il<>»>t (Ii)rtll 

U    s    Niivv  .llvltiK  oxpls.  7sr..  797.  (ii)lOO 
ij'  s    l'ut<"iit  ()t!lo<i  rf«rKinil»"llo".  ■('<)&" 

U'  S,   I'lililli-   lUultlt   SiMvlco (n)i 

U'.  S.    Public   llouil   work .7 

I!     s.    iiillwiiy    HtiitlMtlCM (n)iOl 

u"  S.  Ucilimmtlon  Service.     See  "Irrl- 

Biitloii."   "Drulimno."  

n    tt.    Strol    Ity.    Tlo    To 113. 

Utilities   Indeninlly   lOxchiume  .  .  .  .  (n)  I'JL'l 


& 
63 


K\(;lM;i;i{IN(i    NKWS     INDKX 

I'llKO 
\V»«l.lnK   Kr..v..l— S.r..on».     WllmH...';l10 

WiiBliliiK    pliiiit.   (lriiv.il.    Akron 'l--'' 

\vl.Hl,li.Kl..t..  1..  C-.     Wlit-r-wuHle  Hlir^^^,^^ 

wuHon.  i,.'  iV ■  V-onMetnAiuiiai.iixM;  .•y4a 

Wimlo       Soti   "(JurliuK"   "Mil    refuMt!. 
VVut.li,  Tlinr-Htu.ly  rtlop    VooinimH   (ll)fir.O 

\Viil.-r-J.-t     liiiP'Kt.    Sul.iiKru.Ml.  .  .(n)*">t>'< 


Wiiti-r-lrvrl    viilvc 


GoUlcii-Aiiil'-rHon. 

(n)*4o 


Irrlnatlon 


projoct 
"Inter- 


>41 


Vnllor-Moiitanu 

Moron    ,•••.,;;■, • 

Viilvmtlon.     Si<i>  also     Unt. 

Mlato  roMin\<Mi->>  Conini."  ,     v.r 

Valuation,   iMih-UKO    Kl.'vatert (n)4r. 

Valuation.  Hales  Bar  Inlu-rltnnoo-tftx. 

Xiiiuis    •'^'' 

Valuation.   Public  Utilities.   Inil. .  .  .  (n)3fi6 
Valuation.    Untlway.    Seeking    burletl 

Information   In.  f..  H.  *  p..  .......  mil 

Valve.   Halanee.l   oyllnilrloal.   for   Irrl- 

K-atlon    servU-o,    Haker'.i (n)«fi40 

Valve   box.  Clark   telescopic. 


,  ..  .(n)«;M2 


Valve.    Gate,    control,    lioUlen-Antler- 

son   automatic    .•  i."'*"''.'^ 

Valve,  Golden-Anderson  "altitude     (n)«4s 


•892 


Valves,  Standard  ^ate.  N.  Y.  Cy 'lOie 

Valves,   Water-main   »rate,    UecordInK 

locations  of,   I'awtucket,   It.    I 

Vancouver,  B.  C— Canadian  Pac.  ter- 
minal   '340,    Burrard    Inlet    bridKe 

award    , <">"»» 

Vehicle    paint    tests.      Chapman 70 

Ventilation.     See  "Heating  and  vent. 
Verplanck.    E.    F.      Simple    form    for 

earthwork    computations ..      ^9 

Vessel.      See    "Ship"   and   cross-refer- 
ences. 
Viaduct.      See   also   "Bnd>!res. 
Viaduct,  Concrete,  Columbia  Highway  '63 
Viaduct.   Double-deck   concrete.   Kan. 

Cv      ^" 

Viaduct.  Eastern,  of  N.  Y.  ConnectinK 

Ry  ■  earth-fllled  concrete;  tie-rods  'SSe 
Viaduct.      Jacksonville — Jacking      up 
concrete    arch    over    settling    pier.^ 

Darwin    ■■••■. .o?  S 

Viaduct.  Mission  St..  San  Francisco.  .'319 
Viaduct,    Sewer.    Duluth.      Oilman .  .•1191 
Viaduct  sidewalk  failure  due  to  pav- 
ing expansion.  Dallas  •92.  129,  2,5 

(n)    141,   Repair    ;    \^lx 

Viaduct  started  at  Tacoma *"h,i 

Vienna  rapid-transit   project i">J?? 

Vincennes,   Ind.,   sanitary   survey  ..  (n)631 
Virginia,     Minn.,     sewer-plpe     tunnel 

•351.   Segmental-block   sewer 'Sas 

Vltruvius    on    architects'    ethics 593 

Volcano,    Mt.    Lassen.      Means    'ISIO. 

(n)109b 


Wachusett  reservoir — Stripping  'SSS, 

Power     (ns)169.    508 

Wage   Increases.   15   years,   Winnipeg   395 
Wagner.  H.  F.     Use  of  liquid  chlorine 

at   Buffalo    ;-<.§«o 

Wagner.  S.  T..  Death  of (n)^798 

Wagon.      See    also    "Motor    vehicles. 

"Tractor."    "Faint,"    etc. 
Wagon     loader.     Dragline     excavator 

with,    Albrecht •  • *i^ 

Wagon-shed,  Steel,  Wheaton.  Ill;--*''3 

Wagon   trailers,  Troy .•••^"^!}??^ 

Wagons,   Dumping,   by   derrick  ..  (n)'llS4 
Wall,     Concrete     and     riprap,      Cape 

Girardeau,  Mo °'* 

Wall.  Cutoff,  Milton   reservoir '468 

Wall,    E.    E.       Filter-rate    controller 

test     ,•  ■  •  •    »80 

Wall  furring,  "Clin-Trus'    wire-cloth. 

(n)'512 
Wall-surfacing     machine,     American,^^^^ 

Wall,  Tile,  wind-pressure  tests '428 

WAR  MATTERS 

See  also  "Battleship,"  "Submarine." 

— Belgian    cities.    Rebuilding ("Ii?2 

— Bridge    destruction,   war   zone •11a 

—Bridge  dvnamlted,  Canadian  border, 

(n)237 
— Reserve  corps  of  engineers  for  na- 
tional    defense     1086,     X.     Y.     1236. 

(ns)1050,    1198 
—  Submarine  -  boat     results;      "Iiusi- 

tania-s"  victims  945,  •1004.  '1005.  (n)9a9 
— Submarines     of     U.     S.     and     other 
navies.      Howard      ^1222.      Logical 

results   ;;";,  i 

Warehouse,    Cotton,    New    Orleans.  .  •I^IT 

Warehouses,    Paving    for 95^ 

Warren    Bros.    Co.'s    methods '712 

Warren,     G.     C.       Effect     of     gas     on 

asphalt  441,  Backfilling  trenches.  .1139 
Warren,   W.   G.      Intake    tunnel,   Mil-^ 

waukee      "*° 

Washburn,  F.  S.     Cyanamide  process,   ___ 

Washer-stress   formula   wanted. ..  (n)903 


\V  ATi:U    MAINS 

See      alHO      "Piping,"      "Aqueducts," 
•Water-workH,''    "AccldeniM,"   etc. 

—  nnltlmor. —  Placing      J"l'.'''''      ''"".".finn 
Crete  preHHUre  pip.'  In  brick  tunnel  •BOO 

Cincinnati  fiO-ln.  water-main  break 

— AlvordH    reiiort     ... ........    407 

—Onto     vulveM.     Recording     locatlonH^      ^ 
of,     I'awtucket ;'»rn; 

— Jersey   Cv.,   New    water   main  .  .  .  .  (n)  jOS 

— Metrdpolhan    (list.,    near    Boston- 
Putting     fio-ln.     main     under     f"ur   _ . 
tracks  of   H.   &   A.  ..........•■•  (n)ll«'> 

— N  Y  Cy. — 30-ln.  main  bursts  In  8th 
Ave  (nH)237,  286,  Records  of  .ser- 
vice, cast-iron  pipe  ''■'''v.  ""!.  I?' 
main  break.  I09th  St.  and  Manhat- 
tan Ave.  'IMS.  McWane    .  . .  .  .  .USJ 

—  Phlla. — Locating  and  mapping  pipes 
and  mains  on  old  supply.      Davis.  .    -jO 

—Tunnel,  Laying   In.  to  avoid   frozen 

ground.    Gilbert.    Minn ;;,SiJ 

— Valve   box,  Clark   telescopic.  ...  (n)'912 

WATER  MEASUREMENT 

See   also   "Rivers." 

Am.    Water   Wks.    Asso.    discussion 

— Determining  tap  and  meter  size; 
standard   meter   specification  ...  .(n)463 

Current  meter.  Fteley-Stearns.  .  (n)*3b8 

— Current   meters.    Rating    flume   lO'"- 

Bureau    of    Standards .'1127 

— Diagram,  based  on  Kutter  formula, 
for   flow   in   channels  and   conduits. 

Fish   '732,  Horton    •  •  •  ■  •    »'=' 

— Flow  meter,  Hanna  irrigation,  Hess 

Flume  Co.'s    • .,•  V '.J "  " '.si  i 

—Gages,    Manometer    loss-of-head.  .  .'SIS 
— Meter,   Bv   guess   or   by   897,   Rae...l087 
—Meter  dial  glasses.  Reducing  sweat- 
ing   of.    Milwaukee     ,.;,•••,■,■■  ^'iJ^St 

—Meter    pits,    Milwaukee— Clark  s.  . '1082 

—Meter   report.   Am.   W.   W.   Asso 1000 

— Pitometer,    Cole,    Graphic    recorder 

for     "'° 

— Sewers,  Storm,  Graphic  method  of 
determining     run-off     in.       Nordell. 

Hufeland     ,• •  •  ■  •    *>^- 

— Water-level  gage.  Recording,  Leo- 
pold. Voelpel  &  Co.'s (n)*1152 

—Water-stage      recorders.      Stevens. 

(ns)'96.   ^144 
— Weir  coefficients,  Tests  of  tempera- 

ture    effect    on.      Switzer 'bSe 

— Weir.   Jordan   dam.   Utah 'Seo 

Weir       measurements.       Recording 

gage  for,  Mass.     Health  Dept.  *829. 
Columbus,   O.      Adams,   Roberts.  .  .•1135 

— Weir,  The  Inverted.     Rettger •72 

— Well-sounding  Instrument.  Stock- 
or  *444 


WATER     POLLUTION     AND     PURI- 
FICATION 


See    also    "Sewers."  . 

Aerator,  Kenlsco  reservoir.     Smith  ^768 

Alliance.     O..     water     filters;     false 

bottoms;  open  pipe  galleries;  man- 
ometer gages;   venturi   controllers  *812 
— Bacterial-sample  containers,  Dinck- 

— Brooklitie,' Mass.'.  filter  plant (n)957 

— Buffalo  water-works  intake.  Use 
of  liquid  chlorine  at.     Wagner.  ..  .•856 

— Chicago  sewage  and  water-supply 
problem      1169 

— Chicago  stockyards — Liquid  chlo- 
rine at  Bubbly  Creek  filter  plant. 
Jennings    ■•    555 

— Chlorine      gas,     Terre      Haute,      oy^,. 
Chlorlda    process     (n)95b 

— Cincinnati  filtration-plant  opera- 
tions for  1914 — Coagulation  with 
sulphate  of  Iron;  mechanical  filtra- 
tion; liquid  chlorine.  EUms  *854, 
Erratum  (n)1006,  Purification  re- 
suits.      Ellms     ■,■■••: }  '  stU 

— Cleveland  filtration-plant  bonus   (n)237 

— Cumberland.  Md.,  water-supply  and 
typhoid;  filtration  plant,  etc.  Fow- 
ler,  Colton    'aSg 

— Disinfecting      bag     for      field      use, 

Lvster's     ■  ■  •  ■  •  (">    267 

— Disinfection    in   America.      Longley   459 

Gt.  Lakes  pollution — Buffalo  water- 

Kupplv   and   sewage   disposal — Nor- 
ton's "report    •„■•••;•        ° 

— Indiana  Sanitary  and  Water-Supply 
Asso.  meeting — Jordan  on  stand- 
ards for  water  used  on  interstate 
carriers,  etc.  455,  Failure  of  infil- 
tration   wells    


PaK6 

\VATi;U  POLLL'TKIN  AND  PrUIFI- 
C,\'rH)N-   Coiillnu.-d 

—  Iron-removal     plant,     Mt.     Auburn    _ 
('.•iiii-tery,    near     HoHloii (n)iOl 

—  L.ak  repair  In  quarry  reservoir, 
IOa«t    JerHey     '"*3 

New  JiMHey,  Bill  to  license  Htream 

pollution   III    •  ••    **'■> 

—  NorrlMtown,  Peiin.,  water  coagula- 
tion. He.llmentatlon  and  aiiratlon 
plant.      CorHOii     *555 

— I'hila.  nil.r  ..peratlons  In  1914...  578 
— (Juliuy,  111.,  nitration  pl.iiit.  GolHton  820 
,, St     Louis  filter-rate  controller  tCHt. 

Wall.   Black ''*'*'] 

St    Louis  nitratloii-plant  opening.  .  1002 

— Sand.       Mechanical       analysis       of. 

HurgesH    ;,•■•,•,•■  ■  ,■ -'""^ 

Stamford,   Conn.,   automatic   llquld- 

chlorlne       aii.l       watcr-dlslnfoctlng 

I)lant.      Newlands    ....•1158 

— Toronto — Tests    of    Ransome    drlft- 

Ing-sand   filter    . .v.- ■;;',■,••    "*'' 

—Typhoid,    Damages   for,    Mt.    Holly, 

WATER    POWER 

— Accident,  northern   N.   Y.   plant ..  (n)639 
— Austin     dam     power     development. 

Taylor    'H-'' 

— Bill    to   open    way    to   water-power 

development     131,    (n)910 

— Cedars  hydro-elec.  development. 
St.  Lawrence  Riv.  •566.  593,  The 
turbines  'eil.  Erratum  (n)743.  Con- 

crete-unlt    buildings     r'*   Vr 

— Chicago   drainage   canal ...  (ns)285,    845 
— Elec.    transmission    lines.    Keokuk- 
St.    Louis   and    Big    Creek-Los    An- 
geles.     Philip    •,■••■*;?? 

— Fall  increaser.  Latest  Herschel....    ^84 
— Hales     Bar,     Chattanooga,     hydro- 

electric  plant  tax  appraisal.     Trlbus  384 
— Hydraulic  machinery.  Sweating  of. 

East  Jersey  Water  Co (n)272 

— Impulse  wheels,  Pelton,  for  5000-ft. 
head,  Lac  Fully  plant,  Switzerland. 

Pr&sil     138 

— Nitrogen  industry,  American  water 

powers    and     ^'^..'^151 

— Ont.    Hydro-Elec.   Comm.    report    (n)6o2 

— Ont.    Hydro-Elec.    Ry.   Asso (n)461 

— Pacific      Northwest      hydro-electric 
power   possibilities;    chart   compar- 
ing with  steam  cost,  etc.     Moore.. '342 
— Redevelopment     of     old     hydraulic 
powers    449,    Canal    power,    Cohoes, 

N.    Y '^"^ 

— Spaulding  dam  of  Pac.  Gas  &  Elec. 

Co.,    Concreting    10o7 

— Surge  tank.  Northern  N.  Y.  Utili- 
ties    Co.,     Beaver     Riv.;     overflow- 

pipe   collapse    •687,    Johnson 996 

— Wachusett  and  Sudbury  reservoirs, 

Mass (ns)169,    508 

— Winnipeg   municipal    elec.    works..    74b 

— Water-rate  regulation,  Calif 35o 

Water  purification.  See  "Water  pol- 
lution." . 

Water    rates,    Birmingham,    Ala 5o2 

W^ater-service   standards.   Ore 383 

Water-stage    recorders,  Stevens, 

(ns)*96,   ^144 

WATER-SUPPLY 

See  also  "Water-works,"   "Pumps," 
"Aqueducts,"    "Reservoirs,"   "Well, 
"Irrigation,"   etc. 
— Baltimore — Placing  jointed  concrete 
pressure  pipe  in  brick  tunnel  '"OO, 

Electric   pumping    (n)188 

— Buffalo    supply;    Lake    pollution — 

Norton's    report    ,•  '  •  ; 

— Chicago — Booster  pumps,  Roseland 

station    *744,    Erratum     (n)i92 

— Chicago  sewage  and  water-supply 
problem — Comm.    of   engineers'    le- 

port     ,• -llbS 

— Cumberland,  Md.,  water-supply  and 

typhoid.      Fowler,    Colton     '969 

— Everett,  Wash.,  supply   (n)1019 

— Geneva,       Switzerland      submerged^ 

pump 5_9 

— Henrietta,  Tex.,  Meeting  shortage 
by  pumping   from   stream   and  set- 

tfing.      Fountain    •„•■•;■  ^'■'^ 

— Indiana  Sanitary  and  Water  Supply 
Asso. — Ind.  Public  Utility  Commis- 
sion's work;  Jordan  on  public- 
health  service  standards  for  water 
used  on  interstate  carriers,  etc.  45d, 
Failure    of    infiltration     wells     5So, 

Vincennes  sanitary  survey ^"^Sno 

— Kansas  state  control    ■    '209 

— Malarial      surveys      of      impounded 

waters ■ ^"^155 

— Maryland   act   upheld.      Morse 996 

— Moline.     Kan.,     underflow     supply. 

Benham     ■.•■••••;•  A%- 

— New  Jersey,  Southern,  project ...  (n)  60a 
— New    Y'ork    Cy.      See    also    "Aque- 
ducts,"   "Reservoirs."  ,    ..,,c 
— N.    Y.    record    maps.      Brush.  ...  (n)113b 
— Newark,  N.  J. — Watersheds  acquirsd; 
Macopin    reservoir   and    village.  ..  .•863 
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WATER-SUPPLY— Continued  ^""^^ 

■ — Ohio  conservancy  law   336,   (ns)237     605 
— Ottawa,    Ont.,    impvts.      Macdonald' 

„.  .,        T         •■  i^-    (ns)93,    1S9,   1149 

— Fhila.,  Locating  and  mapping  pipes 

and  valves  on  old  system.     Davis        '50 
—Pipe-line      reconstruction,      Philin- 

P'nes    (n)»40' 

—Pittsburgh    water-system    chart... •250 

-San    Diego,   Calif *343,    (n)1096 

— ban  Francisco  fire-protection  sup- 
ply '290,  Hetch  Hetchv  project  •'98 
Present  supply  ?>s.  Electric  well- 
sounding    instrument    *444,    Spring 

\  alley   purchase   defeat S33     844 

— Winnipeg,  Greater,  aqueduct  prog- 
ress •230,  Scow  bridge  for  building 

dike      --y 

Water  waste  and  mayoral  ignoraiice^ 

Chicago     1137 

Water  waste.  Wash.,  D.  C.     Lanham, 

Water  wheel.     See  "Water  power."  " 

WATER- WORKS 

See  also  "Water-supply,"  "Water 
mains,"  "Aqueducts,"  "Reservoirs," 
"Pumps,"  "Tanks  and  standpipes'" 
etc. 
— Am.  Water  Wks.  Asso. — Can  it  find 
itself?  994 — Presidential  address 
—  u  ater-works  cooperation.  Earl 
999, Convention,  papers,  etc.  1000 
(n)1136,   N.   Y.   sec.   459,    (n)463    111. 

If?,-  ■  •  •  •  Vr-  ■  •. 554,   555.    626 

— BiUmgs,  Mont.,  municipal  plant   (n>365 
— g°^t°" — Street  stop-cock.  Finneran  'TT 
— Chicago.  Wilson  Ave.  intake  tunnel 
*<64,    (n)*463.    Tunneling    machine, 
^,         ,       J  (n)1052 

— Cleveland  west-side  tunnel    ^4 

— Columbus  pipe-thawing  motor  truck  'SO 
— Des   Moines — Municipal   ownership, 

T-,      .  ,,  (n)188 

— Duxbury,  Mass.,  concrete  tank...^S82 
— Elmira  water-works  purchase.  (n)797 
— Fargo.  X.  D,.  charges  and  deprecia- 

ti^on;  ordinance-campaign  cartoons  •994 
— Knoxville,  Tenn.,  improvements   (n)510 
— Los    Angeles    water-works    service. 
Motor     vehicles     in.       Heinly     861 
Backfilling  with  road  roller.  Hein- 

\y    ■ ■• '941,    1139 

— Metropolitan  (Boston)  pipe  tunnel. 
Lawrence  *1116,  Reservoir  strip- 
ping '858,  Reservoir  power  (ns)  169,  508 
— Milwaukee  intake  tunnel — Safety 
bulkhead:  steel-pin  supports  for 
roof  beams.     Warren   '686,  Placing 

intake   crib.      Stoelting •lOBS 

— Milwaukee    meter    pits 'lOS'' 

— Monel   metal,   L'se   of 890 

— Montrose,   Colo.,   Second   rebuilding 

of  water-works.      Pinkerton    883 

— Xa.shville    reservoir.   Repairing   and 

waterproofing.        Southgate '849 

— New  Eng.  "Water-Wks.  Asso.  576 
(n)367.  Concrete  standpipes  dis- 
cussed   554,    Service-pipe    material 

inquiry        .  .    ( n )  750 

— N.    i.    Cy.      See    also    "Aqueducts." 

Reservoirs." 
— N'.    Y.   Cy.   standard   gate   valves.  .  •1016 
— N.   Y.  State — Public  authority   over 
works  for  use  of  water;  Herschel's 

views    689 

— No  water-works  for  him.     Benham   900 
— Phila.  water-works  in  1914  506,  576, 
Problems  497,  The  handicap.  Traut- 
wine     900,     Employees'     emergency 

"i.eals (h)fiS7 

— Pipes,   Longer   cast-iron    898 

— Reservoirs,   Bathing  in 900 

— Reservoirs,    Stripping.    Hazcn, 

Whipple     .858 

— St.    Louis    water    tunnel.    Concrete 

lining  by  air.     Davis   ♦164 

— San  Diego  improvements — Diversion 
dam;    wells;    pumps,    semi-circular 

steel    flume,    etc '343,    (n)1096 

Waterproofling      Attlcboro      concrete 

atandpipe 554,  •817.  833,  •836,  ^949 

Waterproofing  existing  concrete  struc- 
tures         707 

Wuterprooflng    Hudson     tunnel    with 

cement-and-clay  mortar 731 

Waterproofing      materials.      Concrete, 

I'ru.HHi.in    test.s    of    ]2.''> 

Waterproofing  Nuahvilli-  reservoir. 
Southgate   ^849 
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Page 
Waterproofing     pat.     decision,     New- 
berry      (n)'36 

Waterproofing    reservoir,"  Cincinnati, 

""'^I'f.'iS.     C.     R.        Supporting     bridge  ^'■*°' 
while      building     abutments      •538, 

Fairport    lift   bridge •705,    (n)S3S 

u  att,    Jas.,    and    stadia    method....      471 

A\aupun,   Wis.,    Imhoff   tank    at ^280 

^Jebb,  W.  L.      Field  drafting  table..  ^828 
\\  eed-cutting     machine,     Ry..     Fair- 
mont     •S'S 

Weinberger,  M.  X.  C.' '  Edison   flr^! ! ."      37 
Weir   coefficients.   Tests   of   tempera- 
ture  eltect   on.     Switzer •636 

vVeir  measurements,   Recording  gage 
«!•      Mass.      '829,      Columbus,      O. 

Adams,    Roberts     ^1135 

Weir,    The     inverted.      Rettger •7' 

Weiss,    H.    F.      Creosote    economy 879 

W  eld  repair.  Thermit,  on  large  dredge 

dipper    (n)^784 

Welding  cost,  Elec.  arc.     Cravens  (n)10S4 
Welding,     Electric-arc,     to     build     up 

flat    spots    on    locomotive    tire.  .  (n)1027 
welding    steel    gas    mains,    Chicago, 

etc.,   with   Oxweld   apparatus ^233 

^e  ding.    "Thermit,"   prize  assays    (n)735 
\vell    drilling.    Cone    bit    for    rotary. 

Hughes    .928 

Well    drilling.    Costs    of  "rotary  "and 

standard.      Requa    943 

Well-sounding    instrument,"  "Electric". 

Stocker    .444 

Welland  canal.     See  "Canal's  " 
^ells       Drilling      30-in.       irrigation. 

Garden    Cy.,    Kan •994 

West    Virginia    road    work ("n)719 

W  estern    Railway    Club    .  .  475 

Western    Soc.   of   Engineers    595,    S79, 

(n)llS3,  Reply  to  attacks  on  engi-  | 

neers   (ns)2S5,  845,  License  contro-  ' 

versy    (n)652 

Westinghouse,   Church,   Kerr "  & 'Co.'s 

vehicle   paint   tests    ....  70 

Whales,  Steel  flat-car  for ."."  ."("n)1181 

WHARVES   AND   DOCKS 

See    also    "Piles,"    "Harbors." 
— Beaumont,  Tex.,   terminals.      Hard- 
ing      ^1072 

—Bulkhead    for    soft    fill,     Barrett's, 

Boston      '942 

— Cleveland  opens  lake  pier." .".."."  ."("n)ll97 
— Coal    pier    with    car-dumping    ma- 
chine,   Penn.    Lines,   Sandusky....    •465 

— Dry   dock,   Boston (ns)237,    413 

— Dry  dock.  Pearl  Harbor 81     ^86 

— K''y."i^°'^'^   pumps,   Liverpool (n)246 

— Halifax — Intercolonial  Rv.  I'ier  2 — 
Concrete  pier  and  she"d  in  sea 
water;  long  piles.  Dver  •1204, 
Willow   fascines   for   fen"ders   •1083' 

Wood    borers   in   harbor (n)1040 

— Los  Angeles  municipal  wharves  and 

sheds      ^824 

— Miss.    River    terminal    conference. 

,,.  ^   ^^.  507   (n)2S6 

— Miss,  and  Ohio  River  port  impvts. 

^  ,  1066.    1236 

— New  Orleans  cotton  warehouse  and 

terminal    •l'>17 

— N.    Y.   Cy.— 46th   St.   coffer-dani;  ii.^gos 
— Panama — Balboa     dry     dock — Con- 
crete     mixing      (n)1183.      Pumping 

P'ant    (n)1213 

— Panama,   concrete   wharf  and   roof. 

Crary    .214 

— Paving  for  piers.  New  Orleans  arid 

other  cities    ^952 

— Peoria    municipal    steamboat    laiiid- 

•ng    'IS 

— Phila.  dredging  plant   (n)879 

— Quaywall,   Southampton,   Eng •1221 

— San  Francisco  water-front  im- 
provement; concrete  piers,  etc •326 

— Seattle  port  development.  Whit- 
ham     .476 

— Vancouver   terminal.   Can.    Pac .340 

Wheelbarrow,  Floor  terra-cotta 

Warner   (n)^543 

Whipple,  G.  C.  Stripping  reservoirs  •858 
White,  J.  O.  &  Co.,  Appointment  of.  .  739 
Whited,  W.      Highway-bridge   design 

106,   130,  Approximate   Integration..   840 
Whitham,  I',   P.    Seattle  port  develop- 
ment      '476 

Whitney,  C.  S.     Edison  fire 3S 
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Whitney,   H.   B.    Drainage   ditch   con- 
tractors'   difficulties 632 

Whitten,   R.   H.     City  planning."  ."i  i!  ingo" 

«--^'ur^-   •'■      •-e'nent   test 951,   945 

W  ightman     boltless    rail    joint..  *9n 

Wiley,      C.      C.       Concrete      pavement 

damaged   by   fire    935 

^'l'!^'.  S-     Virginia,   Minn.,   sewer!  .'!  !*838 
Wilkinson,  O.   J.      Imhoff  tank,   Man- 
chester       .770 

Willard,   D.,   on   Interstate"  Commerce 

Comm 540 

Willard  Storage  Bat."  "Co.'s  "buildi"n"g  "  .394 
Williams,  A.  D.  Table  of  bevels.  .  639 
Williams,   J.   P.   J.      Wind   stresses   in 

„,?,'>?^  bridges    .622    641 

A\  illiam,    H.    D.,    Jr.      Paving    street- 
railway   tracks,   Baltimore    »884 

Willing   Bros.'    mast    crane    .938 

Willys-Overland    building    accident       794 
Wilmington,  Del.,  commissioner-man- 
ager (n)lS7,  Waste  disposal   (n)237 

Fence    regulation    (n)'>7'> 

Wilms,  W.  H.  Gravel  screens.".".'.  .440 
V\  ilson,  F.  W.     Blasting  pit  for  dipper 

dredge    .i'><>7 

Wilson,  H.  R.  British  railway"  acci- 
dents       43g 

Winch,  Dobbie  portable  power ."."."(n). 464 
Winch,   Power,    for   trucks.    Northern 

Engineering  Co.'s    (n)^704 

Winch,  Small  safety,  Stephens-Adam- 
son    (n)^704 

Wind    loads,    Panama'-"Pac.'  tower".  .  .    ^867 

Wind  movements.   Colon   fire (n)1054 

W  ind  pressure.  Fleming — Formulas 
and  their  experimental  basis  160 
?Kt^^?f-  '"  ^'^^'  "I'll  buildings 
•210  22o.  In  railroad  bridges  2o2 
2 1 4,  In  highway  bridges  372,  Brac- 
ing requirements  in  municipal 
codes  48o,  Discussion — Experiment- 
al study  needed.  Steiner  358 
Factors  of  safety.  Coombs  359 
Transverse  forces  on  railway 
\  bridges.  Thayer  452,  Eiffel's  ex- 
periments. Robinson  500,  Consid- 
ering suction  in  designing.  Smith  ^549 
Wind-pressure   tests.   Tile-wall  ^428 

AVind  reactions  in  mill-building 
columns.       Christensen      ^590       901 

Erratum    (n)694.    Six '   740 

WMnd  stresses  in  skew  bridges  Wil- 
liams       .g.>->      641 

Window  sash.  Balanced,  American Tn)84S 

Windsor    Locks.    River    impvt (n)954 

Wing,  C.  B.     President  Marx .386 

Winnipeg,  Man.,  wage  increases  395, 
Municipal  electric  works.  Increas- 
ing   capacity    745 

Winnipeg.  Greater,  aqueduct  prog- 
ress •230,  Scow  bridge  for  building 

dike    ^   7YJ 

Wire,  Power,  crossing  's'p'eciflc'a'tio'ns. 

Wireless-telegraph    masts.    Erecting' 

by  J.  G.  White  Corp.     Peebles •1132 

W^ireless-telegraph     towers,     Darien 

Dye   ^1228,   Foundations ^1178 

Wireless     telegraphs,     D.,     L      &     W 

(n)45.    Telephones     (n")S46 

Wisconsin   building  code    (n)700 

Wishart,  J.  G.  Track-clearance  rec- 
ords      ,40, 

Wood.  See  also  "Timber,"  "  '""Pave- 
ments." 

Wood   borers,   Halifax   harbor (n)1040 

Wood   Fiber  asphalt  pavement  •1046, 

Other    vegetable    matter     1037 

Wood-stave     pipe.     Sharp     curve     in" 

Heron     •SSl 

Wood,  W.  H.     Railroadregulatioii;  :;    740 
Woodman,  J.  C.  Roanoke  incinerator  •678 
Worcester       Polytech.       anniversary 
■nr      ■  „  (ns)365,    1197 

Workmen  See  "Labor,"  "Compensa- 
tion,    etc. 


Yale  Bowl  construction  detail  ••'is 

Yards,    Why    use?      Childs     ....  '133 

Yarnell,    D.    R.      Federation   of   Phila 

engineering     societies..  '   740 

Yosemlte  Park,  New  road "  "  '('n)1059 

Younger,    J.       Progres.sive     fractures 

from    alternate    bending     .  •1''37 

°"?*''^,'°;X"-  O..  concrete  regulations   " 

r.,.«n^^1   •    ^'■™«"'"     (n)4S5,    Milton 
reservoir   •46s 
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More  and  bottor  liooks GSO 

A     UKcfvil     MblloKruphy — Air     Coiull- 

(luniiiK     530 

A   viHi'ftil    ciitnloK,   CnrnoKle   hlhrarv, 

nttNhurKli     1170 

Llliriiry  service   for  enKlneern 1170 

BOOKS    UEVIKWKO 

Amlcultiiral     Stuilcnta.    Mntlx'iniitirn 

for,       Wi.irr 9S< 

Air  Conilltlonlnn — A  useful  bllill- 
oKraphy.  l'lttt<l>urKh  Cariioulf  Li- 
brary         630 

Air.  Water  and  Kootl  from  n  Sanitary 

Stanilpolnt.  Wooilinan.  Norton...  118 
Anu-rlian  Yoar  Hook,  Wickwaro.  .  .  9S1 
Applied   Mochanli-s,   Hani-ock"s.   RlgKS   982 

Arohltocturo.       Vltruviii.-) 982 

Blndemlttol,     Choinle     dor     HydrauU- 

schen.      Killil.   Kiiotlio 722 

HrUlKOS.   Steel,    Dosljin   of.      Kunz 978 

British   I'orinaniiit    Way.      Allen 1174 

Calculus     for     Knuineers.       Ai\ilre\vs, 

Heywood     120 

Cements — Chenile  der   Hvdraullschen 

Hindemlttel.      Kilhl,   Knothe 722 

Chlcatio  Stock  Yards  Wastes  Report. 

Wl.sner     I'enrse 120 

ChUnuro  Traction.  Supervising   Engi- 

neer.s'    Keport 120 

City    rinn.    Carrying   out.      Shurtleft, 

Olmsted    263 

City  riannlns:  and  Maintenance,  Mod- 
ern.     Kooster 2G3 

City-planning    literature (ns)9S4 

Civil  Engineering  Types  and  De- 
vices.     Barber 723 

Coal  Gas   Residuals.     Wagner 264 

Concrete    arches.      Melan,    translated 

by  Ftelnman    1176 

Concrete  Stone  Manufacture.    W^hip- 

ple     727 

Corrosion.  Protection  of  Steel  Struc- 
tures  from.     Fay 1176 

Cost  of  Work,  Estimating.    Ferguson   727 
Dams,  Masonry,  Construction.    Smith   .'i36 
Descriptive    Geometry.     .A.-mstrong.  .    72.') 
Drake's  Telephone  Handbook.    More- 
ton     72.S 

Drawing,       Elementary      Mechanical. 

Weick     117."> 

Electrical    Engineering.      Gray a.ss 

Electrical    Jleasurements.     Smith....    117 
Electricity  and  Macrnetism,  Element- 
ary.     Franklin,   M.TcNutt 261 

Engineering  Office  Systems.    Davies.    980 
Field  Practice.     Natl.  Fire  Protective 

Asso 9S0 

Field  Sanitation.    Wilson 724 

Frames   with    stiff   angles — Rahmen- 

formeln     IIS 

Forestry,  Elements  of.    Moon,  Brown   533 
Gas,  Gasoline  and  Oil  Engines.    His- 

cox.    Page .    726 

Gas   Poisoning   in    Jfining   and   Other 

Industries.     Glaister,  Logan 725 

Good    Roads   Year   Book 1173 

Ingeniero,   Manual    del.     Trautwine .  .1176 
Iron  and  Steel,  Cementation  of.    Gio- 

Utti     724 

Irrigation    and   Pumping.     Fleming.  .1174 
Irrigation  Canals,  Gate  Structure  for. 

Scobey     (n)531 

Irrigation    Engineers,  Working   Data 

for.     Moritz 1170 

Irrigation      Practice,     Principles     of. 

Widtsoe     264 

Irrigation,  Water   in.     Fortier 264 

Kolbenpumpen,   Die.     Berg 119 

Labor  Conditions  on  European  Mu- 
nicipally Owned  Railways.    Mahon, 

Bland     (n)119 

Lackawanna    Steel    Co.'s    Handbook.    262 

Land    Drainage.      Parsons 1175 

Machine     Shop     Management.        Van 

Deventer     1173 

Machine   Shop  Work.      Halsey 981 

Masonry.      Howe 1175 

Materials   of   Machines.     Smith 265 

Materials,    Mechanics    of.      Merrim.in   121 

Materials,  Strength  of.     Morley 264 

Mathematical    Analysis,    Elementary. 

Slichter    262 

Mathematics  for  Agricultural  Stud- 
ents.     Wolff 984 

Mayors'    conference    report (n)262 

Mining  Costs  <if  W'orld.  Skinner,  Plate    981 

Municipal   Charters.     Matthews 726 

Municipal  conference  report,  JIayors', 

(n)262 

New  York,  Greater.     Brearley 535 

Panama    Canal.       Bakenhus,     Knapp, 

Johnson    534 

Panama  Canal,  Who  Built?  Pepper- 
man    1172 

Pick,  Shovel  and  Pluck.     Bond 725 

Pile   Standards.   Concrete.     Abbott...    120 
Pipe,    Cast-iron,    notes.      U.    S.    Cast- 
iron   Pipe   &   Fdv.   Co (n)265 

Pipes,   Cast    Iron    .ind   Steel.     Sharp..    .'.T.'j 
Plane  Table  Manual.    WainwFight.(n)984 


rolhitliin  of  Stri-nniH.  Conn,  Itoiird 
of    H.iillh (n)r)3« 

I'nivi.him.-    Currenlii.      Htlll r>33 

Power,  lleatlMK  und  Ventilation. 
Hubbard      202 

I'uniplnK.    Irrigation   anil.     FlenilnK  ■  .  1174 

I'uiiipM      Kiiltieii|>uinjieii.       Hcrg 119 

ltalinienr»rmelii.       Ivlelnlogul 118 

ItallroadH:  FInjince  and  OrKanlziitlon. 
Ulpley    723 

ItallwayH — Modern  BrltlHh  Perma- 
nent   Way.     Allen 1174 

KiillwayM.  V.  »..  SlatUtlCH  of.  Bu- 
reau   of    Ily.    I'^conomlcH 118 

Refrigeration  and  Ice-Making,  San- 
itary.     CoHgrovo 727 

ReiiHHelaer  Polytechnic  Inst.,  History 
of.      RIck.-tlH 727 

Itoads  and  Pavements,  Concrete. 
IlaiiHon    120 

HobertH-AuHlen:  A  Record  of  His 
Work.      Smith 118 

Salem    Fire       .Tones 723 

Sewngo  I'i^posal  Plants,  Operation 
of.     Daniels 535 

Sewage  Purification  and  Disposal. 
Kershaw    1175 

S.werage,  Chi.   Stock   Yards 120 

Sewerage  Practice,  Am.  Metcalf, 
Kddy     260,   532 

Stamp  Milling  and  Cyanldlng.  Thom- 
son       1177 

Steam    Charts.      Ellen  wood 263 

Steel    Construction.      Burl 534 

Street  Paving  and  Maintenance  in 
European    Cities.      Durham 1173 

Structural    Design.      Thayer 533 

Structural    Engineering.     Kirkham  .  .  1172 

Structural  Engineers'  Handbook. 
Ketchum    530 

Structural  Steel  Drafting  and  Ele- 
nienfary    Design.      Conklin 530 

Tables  and  Formulas  for  Engineers, 
Handbook   of.     Pelrce,   Carver 264 

Teclinische  Messungen  bei  Maschi- 
nenuntersuchungen,   etc.  Gramberg  119 

Telephone  Handbook,  Drake's.  More- 
ton    728 

Tests — Technische  Messungen.  Gram- 
berg         119 

Timber,  Structural,  Preservation. 
Weiss     263 

Toilet  Regulations  for  Industrial  Es- 
tablishments     (n)535 

Valve  Gears.     Fessenden 726 

Wasserbaues,  Handbuch  des.     Engels  116 

AV.ater,    Examination    of.      Leffmann.    983 

Water  Meters,  Repairing  and  Test- 
ing.    Buffalo   Meter  Co (n)265 

Water  Supplies:  Their  Purification, 
Filtration  and  Sterilization.  Ri- 
deal     727 

Weights  ,ind  Measures,  Equivalents 
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Flow    over.     Davis 981 
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Record    264 
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CONSTRUCTION  NEWS  (SUPPLEMENT)  CONTRACT  PRICES 


Albany,  N.  Y.     See  "Barge  Canal." 
B 

BARGE   CANAL,   ALBANY,   X.    Y.: 

Contract   13    27 

Contract  2S    72 

BILLINGS,  MONT.; 

Filter   house    IS" 

Water-works  improvement    ISS 

BOSTON,  MASS.: 

Sewers    39,  325 

Tunnel    154 

Breakwater     improvements.     Harbor 

Beach,  Mich 359 

BRIDGE: 

Harrisburg,   Penn 143 

Lake    Charles,    La 361 

Philadelphia,    Penn 140 


Canal,    Payson,    Utah Ill 

Chicago,  111.,  water  tunnel 72 


Dam,  Salt  Lake  City,  Utah 291 

Drainage    ditches,    Nebraska 110 

Dunellen,    N.    J.,    sewage    collecting 
system     13 

E 

Enterprise,  Ore.,  sewers 222 


Filter  house,  Billings,  Mont 1S7 

Fitchburg,    Mass.,    reservoir 174 

Flood  protection,   Rochester,   N.   Y. .  .    359 


Harbor  Beach,  Mich.,  breakwater  im- 
provements        359 

Harrisburg,    Penn.,    bridge 143 

HIGHWAYS: 

Sacramento,  Calif 40,   291,   324.   326 

Salem,    Ore 203 


Page 


Lake    Charles,    La.,    bridge 361 

Lock  and  dam,  Maysville,  Ky 71 


M 


Marshall,   Tex.,   paving 322 

Maysville,  Ky.,  lock  and  dam 71 

Medford,  Mass.,  Mystic  Valley  Park- 
way       139 


Nebraska,   drainage    ditches    110 

Newark,  N.  J.     See  "Sewers." 

NEW  YORK,  N.  Y.: 

See    "Rapid    Transit    System"    and 
"Reservoir." 

North    Plainfield,   N.    J.,    sewage    col- 
lecting system 15 


Paris,  111.,  water-works  improvement  379 
Passaic  Valley  Sewer.     See  "Sewers." 

PAVING : 

Marshall,    Tex 323 

Medford,     Mass 139 

Pueblo,     Colo 173 

Quincy,    Mass 222 

Payson.    Utah,    canal Ill 

PHILADELPHIA,   PENN.: 

Bridge     140 

Sedimentation    basin Ill 


Quincy,   Mass..    paving 


RAPID      TRANSIT      SYSTEM,      NEW 
YORK,  N.  Y.: 

Section  2,  Route  12 258,  259 

Section   2.   Route   49 322 

Section   4.  Routes  4  and  36 220 

Reading,    Penn.,    sewer 326 


Page 

RESERVOIR: 

Fitchburg,     Mass 174 

New  York,   N.   Y 222 

Salem,  Mass 322 

Rittman,      Ohio,      sewage      treatment 
plant     361 

River  improvement.  Tiffin,  Ohio 360 

Rochester,  N.  Y.,  flood  protection....    359 


SACRAMENTO,   CALIF.: 

Highways    40,   292,   324, 

Sewers 

SALEM,  MASS.: 

Reservoir    

Water-works  improvement    

Salem,    Ore.,    highway 

Salt  Lake  City,   Utah,  dam 

Sedimentation     basin,     Philadelphia, 

Penn 

SETYAGE   COLLECTING   SYSTEM: 

Dunellen,  N.  J 

North   Plainfield.   N.   J 

Sewage  disposal  plant,  York,  Penn. 
Sewage     treatment     plant,     Rittman, 

Ohio    

SEWERS: 

Boston,    Mass 39, 

Enterprise,    Ore 

Newark,  N.  J..  Passaic  Valley  Sewer, 

Section  S,  northerly  portion 

Section  17,   central   portion 

Section  IS,   central    portion 

Section  18.   southerly  portion.... 

Reading.   Penn 

Sacramento,  Calif 

State  Highways.     See   "Highways." 


326 
292 


322 
172 
203 
291 


13 

15 

201 


325 

222 


326 
292 


Tiffin,   Ohio,    river   improvement 360 

Tunnel,    Boston,    Mass 154 


W 


72 


Water   tunnel.    Chicago.    Ill 

WATER-WORKS   IMPROVEMENT: 

Billings.    Mont 188 

Paris,  111 379 

Salem,  Mass 172 


Bi^mn^ps 


JANUARY   7.    I'HS 


nii.mi»i;k  I 


"VeSS    of    '^'yoriV'lV.     o^^    a     \x]h\e    Hem  mi. -lior  iirm.  iiiiiouiitiii',^!)  some  l.->,0()()  tons,  lias  Ifccn  cn- 

Q"^       ,,  T.T,     -    ;  1         -        r   atu_  lirclv  I'roftfd,  and  for  the  most  i)art  riveted. 

^  '■'  ^  Duriii},'  the  winter  nl    l!)l:;-l!»l  I,  the  traveler  hir  this 

Fnrsft    Eir'ft-(CV.n(.T>)i:A    ;;>(iVc,u.;§OU)-\  ^^,^^|.  „,,^,,  t,re,-ted  on   the  north  siiore,  just  elear  of  the 

1^     II.    1'.    I'xiiiDiA  iiliulinent.     On  May  18,  li)l  1,  tlie  traveler  was  coiiipleted 

Dunn-  the  i.a>t   s.ax.n  substantial   |.n.j;ress  has  heeii  and  moved  out  over  the  ai)i)r()aeh  span,  which  liad  been 

made  toward  the  ereetioii  of  the  new  C^iehee  Bridge.     In  |>iit,  in  |.la<c  the  season  hefoic 

spite  of  the   fact  that  tlie  actual   start  oi\   the  work  of  Two  Skin  ok  Fai-sewoi.-k      Imoiu  a  posit i(jii  over  the 

ere.-tiiijr  the  main  trusses  of  the  anchor  arm  was  not  made  north  anchor  pier  a  start  was  then  nuuie  on  the  ereetiou 

until  the  middle  of  July.   1!M  1.  over  80^;    of  the  north  of  the  steel    falsework   extending;   between    this   pier  and 

the  11011I1  iiiaiii  pier.   The  erection  of  two  systems  of  false- 

•.\ssi8t:\nt   to  Chief  Engineer,   Bo.iid  of  KnBlneers,  Quebec  ,,.,,,.1     „  .,      ,,;,■,., I    -.t    \\x\<    i„,iiit-       i\\      \ii    inside    I'll-ci-- 

BrldKe;   Montreal,   Quo.  WOlk    was    le(pillc(l   .It    tUis    point.       (I)     .\n    in>l(l(     i.lix 


Fi(i.  I.   Qiii'.Kc  r>i;iiii,i   .\\(  lini;  Ai,\i.  SiioKs  Ks\)  FiusT  'Maix  Pankl  OF  Boi  KiM  Ciioi.'i)  Set  IN  Place;  Auci. 

K  l!)ll 

(Note  steel  f.ilsework  for  rariying:  the  chord.  Floor  and  traveler  are  carried  by  the  indcptiulent  inner  falsework. 
Chord  and  shoe  are  connected  by  a  30-in.  pin  In  a  45-ln.  bushing:.  The  chord  panel  was  erect<.(l  in  four  pieces,  spliced 
longitudinally  and  transversely:"  thi-  transvei-se  splice  is  just  over  the  riveter  stag;inK.) 


E  X  0  T  X  E  E  77  T  \  G     X  E  W  S 
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I 


Eios.  2  AND  ;t.   QuEHKc  HitiiMiK  Anciiou  AifiM  :  Bottom  Ciioud  Comtlktiiu  (Uri-Eii  Vii;\v.  Siirr.  M).  and  Lowek 
Hai.k  oi-  Wkij  Sysiiim  Kkkctei)  (Lowku  V'ikw,  Nov.  17.  IHI 1) 

(Thp  iipppr  vIpw  fihfiws  glrdern  iinil   blurklnK  HupportliiK   Iho  rhord  bolwpon   Ihf   panel-point   Inl.si'WcirU    tnwfis,   for   niaking 

tliu    llrUl    Mpllrrii.) 


.Inniiai'v 


III,-. 


K  i\  (.  I  N  I',  i;  i;  I  .N  I.    .\  !•:  w  s 


Fic.  I.     TiiK  QrKiiKC  BiunnK  at  the  Close  of  the  !i)l  1  Season,  Dec.  5 

(In   this  vipw  thp  tloiibli-   bank   of  i-ye-bars  in  the  top  chord,   and  their  supportint;-  trusses,  are  seen  very  clearly.) 


Work,  wliicli  was  requircil  to  sii])p()rt  tlio  ffoor  of  tlio 
bridge  duriiiir  cn-ctidii  and  u])oii  wliich  tlic  traveler  and 
all  erection  etjuipiueiit  and  i)laiit  were  handled;  (2)  an 
outside  falsework,  entirely  independent  of  the  first,  whi(  h 
su]>|)orted  the  Inisscs  of  the  aiuhor  arm  during  erection. 

The  inside  falsework  consisted  of  seven  bents,  braced 
laterally  and  horizontally,  the  traveler  moving  ahead 
panel  by  panel  as  eadi  bent  was  erected.  These  seven 
bents,  covering  a  distance  of  TjOO  ft.,  were  erected  in  prac- 
tically two  months,  or  at  the  rate  of  one  bent  a  week. 

On  July  1.5,  1914,  a  start  was  made  on  the  eration  of 
the  shoes  on  the  north  main  pier.  These  shoes,  weighing 
I'lO  tons  each,  had  been  completely  erected  in  the  sho]) 
l)efore  shi|)meiit  and  all  holes  reamed  out  either  in  jdace 
or  to  template,  and  all  parts  accurately  matchmarked 
md  stamjied.  so  that  the  assemlding  at  the  site  went  ahead 
very  (piickly.     By  Aug.    I  •  were  entirely  assembled 

and  su(fi(  ient  rivets  dri\en  to  <dlow  a  start  to  be  made  on 
the  erection  of  the  bottom  chords. 

Placino  the  Bottom  Ciioims — According  to  th(! 
scheme  of  erection,  the  bottom  chords  as  a  whole  were 
erected  on  the  outside  staging  from  main  to  anchor  pier 
iM'fore  any  of  the  web  members  were  erected  in  place.  The 
■'-'•rage  main  panel  length  being  SO  ft.,  it  was  necessary  to 


erect  tlie.'^e  lower  cliord  members  in  four  pieces  for  eacli 
])anel,  there  being  a  transverse  as  well  as  a  longitudinal 
field  si)li(e  (lioth  vertical).  A  full  panel  of  bottom  chord 
near  the  shoe  (Fig.  1)  weighs  approximately  400  tons 
per  truss.  By  Sejjt.  28  these  chords  were  erected,  con- 
nected up  with  the  bottom  lateral  system,  and  the  web 
splices  riveted.  (Fig.  2  shows  the  work  a  few  weeks 
earlier.)  Tlie  traveler  moved  back  toward  the  anchor 
])ier  as  the  work  progressed. 

EuECTixcj  THE  Weh  ^Iemi!E1!s — When  the  traveler  had 
finished  the  erection  of  tiie  bottom  chord,  it  was  again 
moved  fonvard  to  the  main  pier  and  the  erection  of 
the  lower  half  of  the  web  members  (up  to  the  point  where 
the  diagonals  and  the  verticals  intersect)  was  started. 
These  diagonals,  also,  on  account  of  tlieir  Aveight,  had  to 
be  erected  in  four  pieces  between  main  i)anel  points,  hav- 
ing a  vertical  as  well  as  a  longitudinal  field  splice.  As 
their  ends  are  pin-connected,  the  erection  of  this  portion 
of  the  web  system  ])roceeded  rai)idly.  Each  diagonal  was 
accurately  trued  \\\)  and  all  the  rivets  in  the  vertical  web 
splices  were  driven  for  the  connection  l)efore  it  was  con- 
nected to  the  vertical.  No  difficulty  whatever  w.us  met 
with  in  the  erection  of  these  members. 

The  lower  half  of  fliis  wel)  system   was    fnllv   erected 
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back  to  the  north  aiulior  pier  bv  Nov.  9,  1914  (see  Fig. 
•i).  The  anchorage  bars  were  then  put  in  place  in  the  an- 
chor pier  and  connected  up  to  the  eye-bar  heads,  whiili  had 
been  left  extending  al)ove  the  masonry  at  the  foot  of  the 
well.  These  bars  were  carried  up  and  sonnected  to  the 
top  of  the  end  conijjression  diagonal,  which  is  held  in  posi- 
tion by  a  special  steel  strut  resting  on  the  anchor  pier 
until  such  time  as  it  receives  stress  from  the  weight  of 
the  cantilever  arm. 

The  start  on  the  upper  portion  of  the  web  system,  in- 
cluding the  top-chord  eye-bars,  was  made  on  Nov.  12,  the 
traveler  moving  forward  panel  by  panel  toward  the  main 
pier  as  the  work  progressed.  This  work  went  ahead  even 
faster  than  the  lower  half  of  the  web  system,  as  the  com- 
pression verticals  were  shipped  in  one  length,  and  verj' 
little  riveting  was  required. 

Although  the  longer  of  the  tension  diagonals  were 
shipped  in  two  pieces,  they  were  riveted  together  on  the 
ground  before  they  were  erected  in  place,  thus  saving  time 
in  actual  erection. 

Top-Chord  Eye-Bau  Ehectiox — The  top  chords  are 
composed  of  two  banks  of  eye-bars  (see  Fig.  4).  On  ac- 
count of  the  impossibility  of  getting  eye-bars  of  sufficient 


length  to  span  a  full  panel,  they  are  erected  in  two 
lengths,  .supported  on  the  center  by  a  small  lattice  truss, 
thus  doing  away  with  redundant  nieml)ers  in  the  web 
system.  The  eye-bars  are  assembled  in  these  trusses  in 
the  storage  yard,  the  center  pins  driven,  and  the  whole 
Vianel  of  eye-bars  erected  as  a  complete  member;  thus 
only  the  end  pins  need  to  be  driven  to  fully  erect  a  whole 
section  of  the  chord. 

The  erection  proceeded  to  panel  point  10,  or  two  full 
panels  away  from  the  main  pier  (Fig.  4),  where  the  work 
ceased  for  the  season  on  Dec.  5. 

Owing  to  the  excellent  equipment  of  the  erection  trav- 
eler, the  members  for  both  trusses  were  erected  simul- 
taneously, which  materially  expedited  the  work. 

Best  Day  'is  Work — The  erection  of  one  complete  panel 
of  the  upper  section  of  the  web,  with  all  pins  driven,  was 
the  best  single  day's  work  during  the  .season. 

The  St.  Lawrence  Bridge  Co.,  of  Montreal,  is  the  con- 
tractor for  this  work.  Thelps  Johnson  is  President; 
(J.  H.  Duggan,  Chief  Engineer;  George  F.  Porter,  En- 
gineer of  Construction;  W.  B.  Fortune,  Superintendent  of 
Erection ;  S.  P.  Mitchell,  Consulting  Engineer  of  Erec- 
tion. 
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SiW'UrSIS — A  10-/7.  diameter,  \)-mi.  tunnel  now 
bPAiKj  driven  under  Lake  Erie  from  existing  crih 
1^4  ""•  offshore  to  new  crib  nearly  4  mi.  offshore. 
The  tunnel  w  to  be  used  for  additional  water-sup- 
j)ly  of  the  city.  Tunnel  being  driven  with  boring 
tunnel  machine  in  stiff  clay.  Lining  of  large  con- 
crete blocks  placed  with  special  block-  erector. 

The  city  of  Clevelanil  is  now  engaged  in  the  construc- 
tion of  a  three-mile  water-supply  tunnel  reaching  from 
an  existing  crib  a  mile  and  a  lialf  out  in  Lake  Erie  to  a 
new  crib  nearly  four  miles  off  shore.  Wiiile  the  tunnel 
work  has  only  just  been  started,  the  details  of  the  lon- 
struction  are  so  novel  as  to  warrant  a  description  of  tlic 
methods  employed. 

The  first  water-supply  tunnel  for  Cleveland  was  driven 
from  the  west  side  of  the  city  to  a  crib  a  mile  and  a  half 
from  shore  (see  Fig.  1),  known  as  Crib  4.  Tliis  tunnel 
was  5  ft.  in  diameter  and  was  later  |)aralleled  by  a  tunnel 
7  ft.  in  diameter  reaching  the  same  crib.  Cril)  1  and  tlic 
two  tunnels  connecting  it  were  abandoned  in  1901  for  tin- 
city  water  service  wlicn  the  East  Side  tunnel,  from  tlic 
Kirtland  St.  piim|)ing  station,  was  completed,  althoiigli 
tlicy  were  continued  for  j)ower  stations  reijuiring  oidy  ii 
small  supi)ly.  The  East  Side  tunnel  is  live  miles  long 
and  9  ft.  in  dinineter,  and  reaches  on  a  diagonal  line  to 
Crib  ."J.  Tlic  new  tunnel.  10  ft.  in  inside  diameter,  is  to 
start  from  Crib  I  and  will  extend  1(J.0«H  ft.  outshore  to 
(!rib  T),  now  under  construction.  When  the  system  is 
c<)ni])lcted,  water  from  the  new  intake  will  pa.ss  through 
the  lO-ft.  tunnel  to  Crib  4.  whence  it  will  be  diverted 
through  the  T-ft.  tunnel  and  through  the  origiiuil  tunnel 
(which  is  to  be  eidarged   from  T)  to  8  ft.  in  diameter)  ; 


both  of  these  tunnels  come  to  shore  nenv  the  new  West 
Side  filtration  plant  now  nearing  completion,  and  water 
from  them  will  be  passed  through  that  plant  before  be- 
ing delivered  to  the  city  mains. 

The  successive  operations  in  the  construction  of  the 
tunnel  are :  The  construction  of  Crib  ■> ;  the  clearing  out 
of  the  old  5-ft.  and  7-ft.  tunnels ;  the  reconstruction  of 
the  shafts  at  Crib  4  to  permit  the  temporary  shutting  off 
of  the  5-ft.  and  7-ft.  tunnels,  and  the  construction  of  a 
working  chamber  below  for  the  beginning  of  operations  of 
(Irivim;-  the   10-ft.  tunnel:  simultaneous  construction   of 
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Fi(i.  2.  Detail  ok  Connection  of  Tj-Ft.  and  7-Ft. 
TuNxiiLs  w  rrii  New  10-Ft.  Tunnel 

tlio  10-ft.  tunnel  from  Crib  No.  -t  oiitslioro  iiiid  Crib  No.  .> 
insliorc.    The.se  will  bo  taken  up  in  detail. 

The  first  steps  taken  were  to  extend  tlie  two  intake 
shafts  of  the  o-ft.  ami  T-ft.  tunnels  at  Cril)  4  to  about  10 
ft.  abo\e  lake  level  and  open  up  the  shafts  of  these  tun- 


iicl>  III!  .shnri'  prior  In  |>iiiiipiii;,'  out  the  two  tuniicl*.  Thi- 
1  It.  Innnel  was  |iuiiiprd  out  first  and  found  t<j  be  (juiti- 
dry,  and  it  \\i\>  I n  UM'd  anil  will  bf  usimI  for  tiie  trans- 
portation of  men  and  nialiTJa!  to  llu;  Crib  I  workin;^  I'tiil 
td'  the  lO-ft.  tuninl.  .\  narrow-pip'  track  has  been  laid 
in  the  '-ft.  tuniH'l  and  a  mnipresscd-air  locomotive  is 
n.-cd  in  carrvin;;  lo  an<l  fro  tlic  dinkey  cars. 

Considerable  di[li<iilty  was  e.\|)erienced  in  r'niptyinj;  tlu' 
'(-ft.  tunnel  and  it  was  finally  <lis<'overe(|  that  there  was  a 
lar^'e  openin;:  at  the  connection  between  the;  tunncil  and 
the  ujitake  jiipe  at  C^rili  I.  It  iiecame  necessary  to  put 
the  uptake  shaft  at  V,v\\>  I  umjcr  air  and  to  insert  an  air 
lock  at  the  crib  end  of  the  -"t-ft.  tunnel,  thereby  permitting' 
the  building'  of  a  bulkiiead  which  will  shut  off  that  tunnel 
until  its  enlarfiiiif,'  operations  arc;  starU'd. 

From  Crib  I  the  10-ft.  tunnel  was  started  by  drivin;^ 
in  a  nortbwe.sterly  direction  from  the  extension  of  the  ?- 
ft.  tunnel  beyond  Crib  f  and  afterward  drivinf;,  south 
from  this  ])oint,  an  8-ft.  tunnel  to  connect  with  the  intake 
shaft  of  the  H-ft.  tunnel  on  Crib  4  (Fig.  :i).  At  a  point 
al)out  :iOO  ft.  nortiierly  of  this  shaft  a  shield  chamber 
aitout  l(i  ft.  dianu'ter  was  built.  In  this  cluimber  a  steel 
shield  about  15  ft.  long  and  equipped  with  \2  hydraulic 
jacks  was  erected  and  the  construction  of  tlie  tunnel  witli 
concrete  blocks  was  l)egun  from  this  point.  The  shield 
chamber  will  be  utilized  for  the  building  of  a  two-way  air 
loek. 

CoNinjETK-BLOcK  LiNiNG — The  new  tunnel  is  circular 
in  .section  and  10  ft.  in  diameter  inside  a  concrete  lining, 
and  is  a  straight  line  for  its  whole  length — 10,088  ft.  Its 
bottom  is  about  50  ft.  below  lake  bottom,  and  the  depth 
of  water  increases  from  40  ft.  at  Crib  4  to  50  ft.  at  Crib 
5.  The  tunnel  will  be  driven  through  its  entire  lengtli 
in  what  exploratory  borings  show  to  be  a  good,  .stiff  clay 
with  some  iiiclude(l  gravel  and  stone.  The  investigations 
tend  to  show  that  this  clay  will  be  tight  enough  to  allow 
of  work  in  free  air  iu  driving  the  tunnel,  l>ut  as  a  pre- 


FiG.  3.  View  of  Junction  of  7-Ft.  and  8-Ft.  Tunnels 

tView  taken  looking  south  from  the  10-ft.  tunnel.) 
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cautioiuuT  iiu'asuif  work  has  lifcii  siaiti'il  uiulcr  air,  Imt 
as  it  progresses  it  is  liopetl  that  it  will  lie  possii)le  to  take 
the  pressure  off. 

All  of  the  other  water  tunnels  at  C'le\elau(l   iia\e  heen 
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lined  with  brick.  In  the  new  lO-l't.  tunnel,  however,  an 
innovation  has  been  introducetl  in  the  way  of  using  a 
concrete-hloek  lining,  e.xeept  for  the  first  300  ft.,  whidi 
will  be  lined  with  brick  so  as  to  have  a  certain  lined  lengtii 
in  which  to  start  the  concrete-l)lock  laying  machine.  The 
details  of  this  lining  are  showai  in  Fig.  4.  It  consists  of 
concrete  blocks  18  in.  deep  and  11  in.  thick,  aiu]  of  such 
length  as  to  require  six  equal-length  bloiks  to  the  cir- 
ciinifcrenoe,  eacii  block  being  curved  to  the  proper  radius. 
Each  block  is  reinforced  in  the  center  of  its  depth  and 
about  2  in.  from  its  inner  face  by  one  %-in.  round  rod 
5  ft.  long.  In  addition,  each  18-in.  ring  is  reinforced  by 
tAvo  circumferentially  placed  ■;4-iii-  round  rods,  which  fit 
into  circumferential  grooves  left  in  the  outer  face  of  each 
concrete  block. 


The  lour  side  l)l(nks  are  identical  in  construction  and 
erection.  Each  l)lock  has  what  might  be  calhvl  a  tenon 
at  one  entl  and  a  mortise  in  the  other,  and  they  are  set  up 
to  fit  as  shown  in  Fig.  4.  The  bottom  block,  however, 
has  two  mortises,  into  which  the  tenons  of  tiie  two  ad- 
jiuent  blocks  are  set.  The  upi)er  block  is  entirely  dilfer- 
ent  from  the  other  five,  the  groove  for  the  upper  rein- 
forcement being  carried  straight  across  rather  tiuui  fol- 
lowing the  circle  of  the  block  itself.  This  is  done  so  as 
to  carry  the  reinforcement  into  tlie  lower  jjart  of  the  block 
to  take  care  of  tension  there.  This  upper  l)lock  also  has 
two  mortises,  and  the  key  is  made  by  rannning  into  the 
opening  between  the  mortises  of  the  adjacent  l)locks  spe- 
cial [ircH-ast  concrete  keys,  about  4.\-l:  in.  in  .><ection  and  14 
in.  long.  At  the  same  time  the  reinforcing  rods,  which  are 
fitted  into  the  grooves  of  the  blocks,  are  tied  together  by 
sleeve  nuts  at  the  key  joints,  and  all  the  joints  and  the 
rods  are  grouted  into  place.  Kacii  block  has  holes  pro- 
vided for  jaw  grip  of  the  laying  nuichine  described  below. 

The  block  is  the  design  of  Walter  L.  I'arndey,  of  New 
York  City,  and  has  been  patented  by  him.  Tiie  blocks  are 
being  made  by  the  city  of  Cleveland  in  a  special  block 
factory  at  the  shore  end  of  the  old  T-ft.  tunnel.  They 
are  being  poured  between  special  steel  molds  of  standard 
dimensions,  which  permit  of  very  ea.sy  removal  and  rapid 
work.  Each  block  is  of  a  1:2:4  mix,  j)oured  fairly  wet 
and  allowed  to  set  for  ;)0  days  minimum  before  being 
used.  They  are  carried  out  through  the  T-ft.  tunnel  as 
neeiled.  The  view  in  Fig.  5  shows  the  block  yard  with 
one  line  of  blocks  laid  up  on  the  ground. 

TuxxELiNG  .VXD  I>LO(K-L.\YiX(!  iLvciiiXK — -The  tun- 
nel itself  is  being  bored  with  the  tunneling  nuvchine  con- 
trolled by  Carpenter  &  Anderson,  of  Detroit,  Mich.,  and 
described  in  Ex(iiXEi:itiNt}  Nkws,  Nov.  5,  1!)14.  The  first 
.")00  ft.  of  the  tunnel  beyond  the  air  lock  was  driven  by 
the  ordinary  tunneling  method  in  order  to  permit  the 
entrance  of  the  machine.  The  machine  has  now  been  set 
up  and  is  working.  It  is  intended  to  start  another  ma- 
chine from  the  lake  end  of  the  tunnel  when  the  proper 
time  has  arrived,  but  it  has  not  been  done  as  yet. 

The   tunneling   machine   is  essentially   a   huge   auger 
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Im'cm  placoil  for  piirt  of 
I  hill  ilisluiicc.  At  the 
tiiiiiM'l  liciidiii^  \n  a  Htoel 
(iiiiiKiliii;:  sliidid,  \2  it. 
in  (liiuiiolcr.  which  is 
jackt'fl  hack  a;,'aiiiHt  the 
corKTclc-hlock  lining  al- 
ready placed.  Within  thin 
shield  and  blocked  U]) 
IroMi  the  bottom  of  it 
restH  the  tunneling  ma- 
chine with  its  belt  con- 
veyor carrying  tlie  muck, 
wiiich,  in  tiii.s  caHC,  in  clay 
shavings,   back   uj)   to   a 
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with  an  outstanding  arm  carrying  a  cutting  tool,  whicli, 
as  it  revolves,  moves  outward  from  the  center  by  cutting 
a  spiral  shaving  from  the  tunnel  heading.  Tlie  opera- 
tion of  the  tunneling  machine  and  of  the  block-laying 
machine  whicli  follows  it  may  be  noted  from  a  study  of 
Fig.  6.  The  block-layiug  machine  set  up  in  the  shop 
is  shown  in  Fig.  8. 

The  operation  of  the  two  machines  will  be  described, 
assuming  that  they  liave  already  been  working  a  certain 
distance  iu  the  tunnel,  and  the  coniTete-block  lining  has 
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Fig.  7.  Details  of  Movixr,  Radial  Arm  on  Block 
Erector,  We.st  Side  Tunnel,  Cleveland 


dinkey  car  in  the  rear  part  of  tlic  tunnel.  Immediately 
back  of  this  machine  and  l)locked  up  from  the  concrete 
lining  is  the  block-laying  machine. 

This  machine  essentially  is  a  steel  frame  mounted  on 
wheels,  which  carries  at  its  forward  end  a  centrally  dis- 
posed shaft  with  a  counterweighted  diametral  arm.  This 
arm  is  movable  back  and  forward  in  the  line  of  the  tun- 
nel, and  has  on  one  end  a  jaw  in  which  a  concrete  block 
may  be  held  and  a  counterweight  on  the  other  end.  In 
it  is  mounted  a  iiydraulic  jack,  which  controls  the  mo- 
tion of  the  jaw  out  along  the  arm.  It  is  also  geared  to  a 
motor,  so  that  it  can  be  revolved  on  the  central  axis.  The 
frame  has  further  a  smaller  motor,  which  drives  the  frame 
and  operates  a  small  hoist,  which  runs  on  the  upper  longi- 
tudinal heams  of  the  frame  (Fig.  7). 

In  operation  a  lining  block  is  hrought  in  from  the 
rear  and  picked  up  hy  the  small  trolley  hoist,  run 
along  the  frame  until  taken  by  the  jaw  grip  of 
the  forward  arm.  This  arm  is  then  turned  around  un- 
til the  block  is  at  its  proper  location  in  the  lining,  and 
the  block  is  shoved  into  place  by  o])eration  of  the  hy 
draulic  jack.  This  operation  is  carried  out  for  the  five 
lower  i)Iocks  of  each  row  of  lining.  A  wooden  block  is 
then  driven  into  the  key  joint  and  the  machine  moved 
along  one  i)lock.  The  five  lower  blocks  arc  then  laid  in 
the  same  fasiiion  in  this  line,  and  the  wooden  key  block 
of  the  previous  line  then  removed.  A  key  block  is  then 
picked  up  by  the  jaw  arm,  the  arm  jmshed  out  beyond 
tlie  last  lining  block,  and  revolved  until  the  block  is  in 
the  crown  of  the  curve,  and  the  arm  then  retracted  toward 
the  back  of  the  machine  until  the  kev  block  fits  into  the 
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Fig.  8.    The  Block-Lay ixg  Macfcine  Assembled  in 
Siior  WITH  One  of  the  Concijktk  Linki;  ]?loi'Ks 

opeiiiug.  Keinl'oniug  rods  an^  tln'ii  pJiucd,  and  tlic  keys 
l)etwet'ii  tlio  \aiious  blocks  <;routc(l. 

When  work  was  lirst  bejiuii  witli  the  tuiineliii'i  lua- 
cliiiie  and  concrcte-Wock  erector,  al)out  -'J  ft.  per  day 
was  built.  Since  then  there  has  been  a  gradual  increase, 
the  rate  of  progress  now  being  al)out  IG  ft.  per  day. 
It  is  expected  that  between  30  and  oO  ft.  every  day  will 
he  accomplislied  in  due  course  of  time. 

Ci!iB  5 — The  construction  of  Crib  5  was  started  in 
1!)11,  and  the  crib  itself  is  now  complete.  The  intake 
shaft  is  being  placed  now,  but  the  tunnel  driving  from 
this  end  will  not  i)e  started  until  tiie  open  weather  next 
spring.  The  crib  is  of  the  usual  timber-frame  construc- 
tion, with  full  complement  of  boilers,  compressors,  black- 
smith shop  and  eating  and  sleeping  facilities  for  80  men. 
In  the  stonn  of  Nov.  J)- 11,  191:5,  it  was  subjected  to 
very  severe  battering,  which  shattered  some  of  the  fram- 
ing and  caused  a  practically  uniform  settlement  of  7  ft. 
in  the  whole  cril).  Since  that  time  no  marked  movement 
has  been  observefl. 

Intake  Shaft — Tlie  intake  shaft  is  located  at  Crib  5. 
This  shaft  consists  of  a  steel  shell  made  of  %-in.  jdates 
and  has  an  outside  diameter  of  1  1  ft.  2  in.  at  the  bottom, 
tapering  from  a  i)oint  al)out  18  ft.  above  bottom  to  a  di- 
ameter of  l:?  ft.  8  in.  at  the  t(.|..  This  steel  shell  will  bo 
lined  with  a  brick  wall,  imilt  of  three  rings  of  brick, 
making  a  brick  lining  approximately  \'i  in.  thick  inside 
of  this  shell.  The  lower  part  of  this  shaft  is  jjrovided 
with  ft  shoe,  consisting  of  steel  plates  and  angle-iron 
l)rackets  forming  a  shelf  for  carrying  the  brick  lining 
of  the  shaft.  This  shaft  was  designol  to  be  1 15  ft.  long 
and  was  to  extend  from  the  main  Moor  of  the  crib,  or  \2 
ft.  above  lake  level,  to  about  lO:!  ft.  below  lake  level,  the 
depth  of  water  at  this  point  being  50  ft,  Tn  sinking  this 
shaft  soft  clay  was  ericountereil,  and  it  has  already  been 
sunk  to  a  deptii  (>(   \\'.\   ft.  below  lake  level  and  is  now 


awaiting  the  arrival  of  an  additional  cylinder  (i  ft.  long, 
when  it  will  be  sunk  to  about  121  ft.  below  lake  level,  or 
approximately  18  ft.  lower  than  originally  planned.  The 
lollowing  ])aragraphs  of  the  specifications  give  a  descrip- 
tion of  this  shaft: 

At  10  ft.  above  the  cutting  edge  of  the  cyUnder  there  shaU 
be  an  opening  in  the  shell,  for  the  eye  of  the  tunnel.  This 
opening  shall  be  provided  with  a  flange  of  cast  steel  riveted 
to  the  shell,  with  the  joints  calked  and  made  water-tight.  This 
flange  shall  be  drilled  for  bolts  1%  in.  diameter.  This  opening 
.'^hall  be  closed  during  the  sinking  of  the  shaft  with  a  remov- 
able steel-plate  cover  %  in.  thick,  made  with  a  cast  flange 
bolted  to  the  flange  of  the  opening  and  made  perfectly  water- 
tight. These  flanges  shall  be  faced  for  water-tight  joints; 
this  cover  to  be  made  in  four  sections  with  internal  joints. 
In  the  center  of  this  steel  cover  a  manhole  and  cover  shall 
be   provided. 

As  the  shaft  is  forced  down  below  the  bottom  of  the  lake 
the  earth  inside  the  shaft  shall  be  excavated  by  means  of 
an  orange-peel  type  of  dredge  and  without  removing  the 
water  from  the  shaft  until  the  shaft  has  been  sunk  to  such 
depth  ;is  in  the  opinion  of  the  superintendent  may  be  neces- 
sary to  insure  that  the  water  will  not  follow  down  the  outside 
of  the  shaft  and  enter  below  the  cutting  edge.  The  dredge 
shall  be  small  enough  so  that  excavation  in  the  shaft  may 
be  regulated  and  carried  on  not  only  at  the  center,  but  also 
the  circumference  of  the  shaft  if  this  should  be  found  neces- 
sary. The  shaft  must  be  maintained  in  a  truly  vertical  po- 
sition   throughout. 

I'EIJ.sonnkl 

The  West  Side  tunnel  i>  being  built  under  force  ac- 
count by  the  City  Water  Department  of  Cleveland. 
C.  F.  Schulz  is  commissioner  of  water  and  in  main 
charge  of  the  work,  and  his  assistants  are  .Messrs.  C.  P. 
Jaeger,  de])uty  commissioner;  S.  E.  Hoof,  engineer  of 
construction ;  (i.  C.  Van  Du.<en,  superintendent  of  tun- 
nel construction. 
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The  sewage  disposal  and  water-supply  of  the  cities  of 
the  (ireat  Lakes,  both  in  the  United  States  antl  Canada, 
has  been  a  matter  of  concern  of  late.  Besides  the  atten- 
tion given  to  the  subject  by  individuals,  cities,  groups 
of  cities,  private  as.sociations,  and  state  boards  of  health, 
e.xtensive  studies  have  been  conducted  by  the  United 
States  Public  Health  Service  and  also  by  the  Interna- 
tional Joint  Commission,  which  has  in  its  charge  vari- 
ous (|uestions  relating  to  the  boundary  waters  of  the 
United  States  and  Canada. 

The  reason  for  this  impiiry  on  tln'  part  of  the  Inter- 
national Joint  Commission  lies  in  Article  W  of  the  wa- 
terways treaty  of  Jan.  11,  1!)0!),  between  (ireat  Britain 
and  the  United  States,  in  which  it  is  provided  that  the 
boundarv  waters  ".shall  noi  be  polluted  on  either  sitle  to 
the  injury  of  health  or  jjroperty  on  the  other." 

In  1!)12  the  governments  of  the  United  States  and 
Canada  agreed  to  request  the  International  Joint  Com- 
mission to  make  an  inquiry  into  the  pollution  of  the 
boundarv  waters  between  Uie  United  States  and  Canada 
in  order  to  learn  the  extent  to  which  the  ])ollntion  of 
the.se  waters  is  "injurious  to  the  public  health  and  unlit 
for  domestic  t)r  other  u.ses"'  and  to  suggest  how  "it  is 
po.ssible  and  advisable  to  remedy"  the  pollution. 

As  a  result  of  this  recpiest  the  city  autliorities  of  Buf- 
falo, and  presumably  of  other  cities  as  well,  were  invited 
to  cooperate  with   the  Commission    in    making   iii(|uiries 
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oil  Ihr  MllijiTl.  'I'lif  rr(|l|cs(  uiMrcsHCil  ti>  KllllliiM  (1. 
Wiinl.  (loiniiiissiniirr  of  I'ulilir  WdrkK  of  KiilTitln,  tlatnl 
Sept.  !•,  liU'J.  was  rcfi'licil  In  (iro.  II.  Nollnll,  |)('|Mlty 
l!ii;.'iM('cr  Coiiimissioiior  of  Miiirnio.  (In  Oct.  S,  |1I|'<J. 
\lr.  Norton  rc|Mirl«'<l  on  llu-  (nn-slions  riiisnl  ii>.  to  tin- 
HUM-.  <'\t(>nt  anil  rcincilics  of  polliilion. 

Mr.  Norton  stat«-il  that  Lakf  Kric  ami  llif  Nia;;ara 
IfiM-r  arc  |M>llntri|  l»y  tin-  scwa^'r  and  street  drainane  of 
|)iinkirk.  Laikawanna.  Itntralo,  'ronauanita.  North  Totm- 
wnnila  and  Niapira  Kails,  and  of  smaller  places,  praetie- 
illy  all  the  sewa;;e  from  which  enters  tiie.so  lioundarv  wa- 
ters or  tiieir  triiiutaries  without  treatment.  On  tiie  Cana- 
dian side  the  pollution  is  believed  to  he  the  .same  in  char- 
acter, hut  less  in  extent. 

The  etTecf  of  this  pollution  on  the  |)ulilir  health  is  a 
~uliject  on  which  tiiere  is  "a  wide  diversity  of  opinion." 
['lie  typhoid  records  indicate  that  this  pollution  cau.ses 
-omc  injury  to  health,  hut  that  a  proper  location  of  water- 
works intakes  and  the  chlorination  of  the  water  would  re- 
duce or  lari^ely  remove  the  dan;,'er. 

Neither  sowaj;e  treatment  nor  the  diversion  of  sewa^je 
from  these  waters  is  an  economically  i)racticahle  nu'ans  of 
preventing:  any  danjrers  that  mi>rht  ari.se  from  the  lake 
water,  and  no  matter  how  well  tlie.se  were  carried  out 
there  would  still  remain  the  pollution  from  the  .surface 
drainaije  of  the  tributary  area  as  u  whole. 

I'lKjui'stionahly  water-supplies  need  to  he  protected  in 
■"the  interest  of  jndtlic  health  and  decency,  and  to  .such  an 
extent  as  the  nvsources  of  the  alTected  communities"  war- 
rant, takinfi  int»>  account  not  alone  the  Imrden  of  taxation 
but  also  "how  much  purilication"  the  district  can  "airord 
in  relation  to  other  denuinds  for  iinprovi'ment  of  health 
aiid  well-heini;-.'' 

.Mr.  Norton  expressed  the  helief  that  water-supply  and 
.-ewajie  disjuisal  arc  so  interrelated  at  Buifaio  and  vicinity 
as  to  make  it  imperative  that  they  he  considered  together. 
He  was  also  of  the  opinimi  that  additional  and  expert 
studies  of  water-supply  and  sewafje-disposal  conditions  in 
the  BulTalo  district  were  needed,  to  determine  "what 
i.s  most  economical  for  all,  and  what  should  be  done  by 
each  of  the  several   interested  communities." 

At  a  hearinff  before  the  International  .Joint  Commis- 
sion, in  Buffalo,  on  Sept.  2(\,  li)14,  ^Ir.  Norton  again 
voiced  the  oijjection  of  Buffalo  to  any  action  by  the  Com- 
nii.s<ion  which  did  not  consider  the  water-.supidy  as  well 
as  the  sewage  dis])osal  of  tlic  city.  He  called  particular 
attention  to  the  fact  that  in  the  .'?!  months  from  the  open- 
ing of  the  new  water-works  intake  at  the  head  of  the 
Niagara  River,  and  with  a  partial  but  decreasing  use  of 
the  old  intake,  the  typhoid  death  rate  of  the  city  fell  from 
an  average  of  2()  to  l:?  per  100.000.  ITe  added  that  a  "com- 
plete liqunl  chlorination  plant  was  ])laced  in  use  at  the 
new  intake  on  A])r.  27,  but  sufficient  time  had  not  elapsed 
to  note  results."  With  future  provision  for  the  removal 
of  autumnal  turbidity  from  the  water  anil  for  chlorination 
at  the  old  water-works  intake  during  the  occasional  use 
of  the  latter.  Mr.  Norton  ajjpeared  to  think  that  Buffalo 
would  have  ma<le  reasonal)le  provision  for  the  protection 
•'(  its  own   water-supply. 

As  to  .sewage  disposal,  a  plan  iiail  lieen  i-ompleted,  Mr. 
.Vorton  stated,  for  diverting  the  .sewage  of  Buffalo  from 
the  inner  harbor  to  the  main  outlet  into  the  Niagara 
River.  In  additit)n,  contemplated  plans  ])rovide  for  sew- 
ers for  territory  in  the  southwestern  part  of  the  city  now 
without  .sewers,  with  treatment  to  prevent  nuisance  on 


the  di.srIiMr;;''  of  tht;  sewage  into  the  milcr  harbor,  iii-idc 
tlie  go'crnmi-nt  breakwater. 

Mr.  .\orlon  expressed  his  belief  that  it  would  be  eco- 
nomii'illlv  impracticable  for  ItulValo  and  the  other  Niagara 
RiNcr  municipalities  to  so  treat  their  sewage  as  to  bring 
the  water  of  the  lower  Niagara  within  the  safe  limits  of 
burden  for  water  (liters,  as  set  up  by  the  consulting  en- 
gineers to  the  Intxfrnational  Joint  (Jommission  in  its  n;- 
porl  of  !!)!  I. 

Niagara  Falls  has  already  made  an  advaiit.ageouH 
change  in  the  location  of  its  water-works  intake  and  Ik 
treating  its  water-supply.  .\s  for  Tonawanda  and  Lock- 
port,  the  data  are  insudicient. 

The  three  cities  of  Niagara  Falls,  Tonawanda  and 
Lockimrt  ba\i'  a  condiineij  |>opulation  of  only  about  10,- 
000,  and  it  seems  unfortunate  that  they  should  have 
three  separate  water-works.  A  single  filtration  plant 
could  be  operated  at  less  expense  than  three;  plants  and 
with  a  single  filtration  plant  "con.stant  expert  sujK;rvision 
beyond  the  reach  of  thnje  separate  plants"  could  be  af- 
forded. It  might  be  that  Niagara  Falls  could  sup]>ly  the 
other  two  cities,  in  {"act  tlie  whole  lower  frontier,  at  favor- 
able water  rates.  Or,  sinc(!  it  is  only  nine  miles  from  the 
Buffalo  pumping  station  to  the  Tonawanda  antl  Lockport, 
it  might  be  advantageous  to  all  concerned  for  Buffalo 
tv)  supply  water  to  those  cities. 

In  any  event  it  appears  that  if  Budalo  would  remove 
from  its  sewage  a  fair  ])roportion  of  the  solids  "reason- 
able protection  would  be  given  to  filtration  ])lants  for 
the  water-sii])])ly  of  Tonawanda,  North  Tonawanda  and 
Lockport,"  and  "that  present  conditions  impose  no  un- 
reasonable burden  upon  the  water  plant  at  Niagara  Falls" 
oi  upon  any  other  communities.  There  should  always  be 
kejit  in  mind  tlie  "sanitary  functions  of  the  Niagara  River 
as  a  natural  resource  both  for  water-supply  and  sewage 
disposal." 

Subsequently  to  Mr.  Norton's  statement  of  Sept.  26, 
]!)14,  the  International  Joint  Conimi.ssion  asked  the  va- 
rious cities  along  the  international  boundary  to  give  it 
information  regarding  their  financial  condition,  and  also 
to  sulimit  estimates  of  cost  of  certain  changes  in  sewage 
(ollection  and  dispo.sal.  In  response  to  this  request,  Mr. 
Norton,  on  Nov.  23,  1914,  made  rough  estimates  in  an- 
swer to  three  questions,  as  follows : 

(1)  Cost  of  additional  collection  to  make  sewage 
treatment  po.ssible,  $l,()r)0,000. 

(2)  Cost  of  plant  for  fine  iiicciianical  screening, 
$2,l(i0,000. 

(;i)  Cost  of  plant  for  two  hours  of  .setli mentation  of 
minimum  dry-wvather  flow-,  $7,};50,000. 

That  is.  chan<;es  in  collection  and  a  screening  plant 
would  co.st  ^.'JjH  10,000;  or  changes  in  collcition  niid  a 
|.lant  for  two  hours'  sedimentation  would  cost  $0,080,- 
000.  These  items  take  no  account  of  Future  growth. 
They  j)ro\ide  for  .sewage-works  at  tiiree  different  locations. 


K.iiKiiu'pr.N  :i.N  Piililir  Sorvicr  4'fMiiiiiiNNioncr.s — Most  of  thfi 
fr.-imcrs  of  tbr  l.aw.s  pst.Tbli.shini,'  stMto  control  of  public 
utilities  were  political  climbers,  and  they  cashed  early  on 
their  opportunity,  leaving  the  operations  of  the  laws  in  the 
hands  of  men  of  mixed  riualifications.  A  most  singular  fact 
is  that  the  one  profession  that  should  have  been  placed  in 
charge  of  the  commission  idea — regulation  bcinf?  a  strictly 
enginecrinp:  proposition — ^has  been  practically  ignored  in  the 
appointments,  for  most  of  the  regulators  are  lawyers,  statis- 
ticians and  political  hangers-on.  Engineers  are  conspicuously 
absent. — Raymond  S.  Carroll,  in  I'hiladelphia  "Public  Ledger." 
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sySOPiSIS — .1  ri'inforced-concrcte  iiadiut  2265 
ft.  long  and  having  a  maximum  height  of  110  ft. 
across  the  bottom  lands  of  the  Kansas  River  at 
Kansas  City,  Mo.  Details  of  design  and  construc- 
tion. 

At  Kansas  City,  Mo.,  there  has  long  been  need  for  a 
direct  means  of  communication  between  the  commercial 
and  business  district  on  the  hi_uh  irround,  and  the  low-level 
bottom  lands  of  tlie  Kansas  River  where  are  located  the 
stockyards,  packing  houses  and  a  large  part  of  the 
freight  houses,  factories  and  wholesale  warehouses.  Both 
of  these  districts  are  on  tlie  line  of  12th  St.,  but  are 
separated  by  a  steep  bluff,  so  that  vehicle  traffic  has  to  go 
north  to  6th  St.  or  south  to  17th  St.  to  secure  practicable 
grades.  The  only  direct  communication  has  been  the 
last  line  of  the  old  cable  railway  system,  operating  over  a 
dilapidated  steel  viaduct  having  a  grade  of  14%,  which 
was  considered  too  steep  for  electric  cars. 

About  four  years  ago,  the  city  provided  funds  for  the 
construction  of  a  viaduct  to  connect  these  two  business 
centers,  and  in  September,  1913,  a  contract  was  let  for 
a  double-deck  rein  forced-concrete  structure,  which  is  now 
under  construction.  It  will  he  completed  and  ready  for 
traffic  about  the  end  of  1914,  and  its  total  cost  will  be 
about  $625,000.  exclusive  of  the  cost  of  land  and  the  re- 
moval of  the  old  steel  structure.  This  reinforced-concrete 
viaduct  was  designed  by  Waddell  &  Harrington,  Consult- 
ing P^ngineers,  of  Kansas  City,  Mo.,  who  are  also  super- 
vising its  construction.  The  Graff  Construction  Co.,  of 
Seattle,  Wash.,  is  the  contractor.  The  design  is  shown  in 
Fig.  1. 

General  Dksign 

Three  special  features  of  the  design  are  the  double-deck 
construction,  the  bowstring-arch  si)an  and  the  arrange- 
ment of  the  upper  deck.  The  viaduct  consists  mainly  of 
girder  spans  of  3:5  to  56  ft.  It  crosses  a  group  of  railway 
tracks,  however,  l)y  an  arch  span  of  149  ft.;  this  lias  two 
arch  ribs,  with  spandrel  columns  supporting  the  u])per 
deck,  and  hangers  carrying  the  lower  deck  at  the  spring- 
ing level.     The  upper  deck  is  60  ft.  wide  over  all,  but  it 
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15-ton  steam  roller  and  120  lb.  per  sq.lt.:  :>,  on  the  side- 
walk, 100  lb.  per  sq.ft.;  4,  wind  pressure  at  30  lb.  per 
sq.ft.  on  the  loaded  structure. 

The  viaduct  has  a  total  length  of  22(i5  ft.  (exclusive  of 
embankment  approaches)  and  a  ma.ximum  height  of  110 
ft.  at  the  foot  of  the  bluff.  The  upper  deck  provides  a 
30-ft.  roadway  for  vehicular  traffic,  a  double-track  elec- 
tric railway  on  a  2iy2-it.  independent  right-of-way,  and 
a  single  5-ft.  sidewalk.  Tliis  deck  rises  from  Liberty  St. 
in  the  river  bottoms  on  a  uniform  grade  of  5.537%  to 
meet  12th  St.  on  top  of  the  hill  at  Summit  St.  The  lower 
deck  provides  a  clear  roadway  30  ft.  wide,  and  rises  from 
Hickory  St.  (one  block  further  east  than  the  beginning 
of  the  upper  deck)  on  a  variable  grade  of  approximately 
3%,  and  3nds  at  Beardsley  St.,  about  half-way  up  the 
hill.  This  street  is  to  be  continued  north  and  soutii  up 
the  face  of  the  bluff  on  about  3%  grade,  thus  providing 
an  indirect  but  low-grade  street  for  team  traffic,  and  avoid- 
ing crossing  at  grade  the  many  tracks  in  the  river  bottom. 
Eeinforced-concrete  stairways  afford  access  to  the  upper 
deck  of  the  viaduct  at  three  cross-streets. 

From  Liberty  St.  to  Santa  Fe  St.  (the  three  blocks 
at  the  west  end  of  the  viaduct),  12th  St.  was  30  ft.  wide 
and  11th  St.  70  ft.  wide,  while  the  two  were  only  about 
30  ft.  apart.  The  narrow  intervening  blocks  were  pur- 
chased or  condemned  and  the  viaduct  was  deflected  by  a 
reverse  curve  from  the  center  line  of  12th  St.  to  the  center 
of  the  area  made  up  of  the  two  streets  and  these  nar- 
row blocks,  thus  retaining  11th  and  12tli  Sts.  for  traffic. 
Very  shallow  floors  are  employed  in  both  decks  imme- 
diately over  the  cross-streets,  and  over  the  railway  tracks, 
thus  vsecuring  suffic-ient  clearance  to  maintain  traffic  on 
all  streets  whic-h  cross  the  viaduct. 

Foundations 
The  bottom  lands  consist  of  fine  sand  and  sandy  clay, 
and  reinforced-concrete  piles  are  used  for  all  founda- 
tions except  those  at  the  bluff.  The  plans  provided  for 
premolded  piles  driven  in  the  usual  way,  with  the  assist- 
ance of  a  water  jet.  The  contractor  had  the  option  of  us- 
ing any  approved  form  of  pile,  however,  and  he  preferred 
to  use  piles  ca.st  in  place.  The  specified  average  load  per 
pile  in  each  base  was  25  tons,  with  a  maximum  of  35  tons 
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is   carried    bv    two    rows   of   columns   and    longitudinal  consitlcring  elfect  of  wind,  teiuperatuiv  changes  and  ilc- 

girders  s[mced   laterally  37  ft.  c.  tx)  c.    The  doublc-ileck  flection  of  cross-girders.      For  bases  without  piles,  su|>- 

clectric  railway  occu|)ieM  one  side  of  the  rleck,  with  its  cen-  ported  on  rock,  the  average  loads  were  6500  to  10,000  lli. 

ler  line  coincident  with  that  of  the  girdc^rs,  and  conse-  i>er  sq.ft.,  the  maximum  (under  extreme  conditions)   be- 

(luently  the  girders  and  coluiniis  on  this  side  nre  heavier  ing  DOOO  and  1  1,000  II)..  respectively, 
than  those  on  the  opposite  side.     This  is  shown  in  Fig.  2.  The  colunins  are  carried  on  shallow  bases  or  footing.'^. 

The  structure  is  designed   for  live-loads  as  follows:   1,  which  inclose  the  heads  of  tlie  piles  and  are  well  tied  to 

On  the  lailwav  tracks,  5()-lon  cars;  2,  on  ••iicii  roadway,  a  them   (  Fig.   I  ). 
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Fig.  2.   The  12tii  St.  Viaduct  at  Kansas  Cir\',  Mo. 

(SliDWing  conslruction  work   in  i)ioki<>ss  for  the  upper  deck.) 


SlTPKltSTUrCTUliK 

Tlic  coluiuiis  art"  rwtiUij,Hilar,  •")  to  li  ft.  loni;-  at  tlic  to]), 
with  a  transverse  width  oi"  51  in.  lor  the  north  and  .'50 
in.  for  the  south  columns;  this  is  the  width  of  the  girders, 
the  nortii  girders  l)oing  lieavier  hecause  the  railwa}^  tracks 
are  carried  by  tiieni.  The  batter  of  the  columns  is  y^  in. 
per  foot  on  all  sides.  The  lower  ])arts  of  the  columns  have 
on  each  luirrower  fai-e  a  rectangular  iiilaster,  to  carry  the 
longitudinal  girders  of  the  lower  deck.  The  pilasters  pro- 
ject 12  in.  from  the  column,  and  liave  a  face  batter  of  -f\j 
in.  ])er  ft.,  wiiile  the  width  is  from  20  to  21  in.,  depending 
upon  the  width  of  girder  which  they  carry. 

The  expansion  columns  at  e.xpansion  ends  of  the  lower- 
deck  girders  have  slots  or  recesses  1  in.  deep  to  receive 
<5>^7o^  ^.^  %:,  Grade  Sjrr^ 


The  U|)per  deck  consists  of  li)  (l(!ck  girdci-  spans  vary- 
ing in  length  from  ;]3  ft.  to  about  56  ft. ;  a  bowstring-truss 
span  151  ft.  c.  to  c.  piers,  and  earth-filled  approaches. 
The  lower  deck  consists  of  27  through  girder  spans  (sup- 
ported by  the  same  colunms  that  carry  the  upper  deck), 
the  bowstring-truss  span,  and  earth-filled  a])y)roaches.  The 
girder  spans  are  supported  on  columns  spaced  37  ft.  c.  to 
c.,  whereas  the  piers  supporting  the  truss  s])an  are  40  ft. 
c.  to  c.  The  iippcr-deck  girder  spans  consist  of  two  main 
girders  with  cross-girders,  cantilever  brackets,  and  floor 
slab,  while  the  lower-deck  girder  spans  consi.st  of  two 
ilirough  girders  with  the  usual  floor-beams  and  deck 
slal). 

To  (pi)tain  a  ininimuni  dcptii  of  lloor,  steel  giniers  em- 


I)()UiiLi;-l)r.(K  RE!Ni'()i;rKi)-("oNi  i;i:ii;  X'iadv 


tile  ends  of   these  girders.      Tiie  column 
consists  of  vertical  i)ars  and  iiori/ontal  hoops. 

The  tops  of  the  columns  and  pilasters  at  tiie  e.\|)an- 
sion  ends  of  the  longitudinal  girders  have  %-in.  bear- 
ing plates,  jilaned  on  the  top  surface.  The  two  plates 
on  the  top  of  the  colunni  (and  the  two  on  its  j)ilasters) 
are  connected  by  a  pair  of  horizontal  angles  3x314  in-' 
embedded  in  the  concrete. 
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Sec+ion  A-A 


Fig. 


•i.   Steel  GxuuEn  axd  Shallow  Floor  Incased  in 
Concrete  for  the  Mulberry  St.  Span 


bedded  in  concTete  are  used  instead  of  the  usual  rein- 
forc-ed-ioncrete  longitudinal  girders  in  spans  Nos.  1  and  2 
of  the  upper  deck  at  Hickory  St.,  and  in  the  lower  deck 
for  span  Xo.  15  at  Mulberry  St.  Bet«'een  the  girders  are 
cross-girders  composed  of  a  web  plate,  four  flange  angles 
and  cover  plates,  and  between  these  are  stringers  of  the 
same  section,  but  shallow  enough  to  fit  between  the  flange 
angles.  Horizontal  gusset  plates  are  fitted  at  the  inter- 
sections of  tliis  framing  and  have  holes  to  which  the  wire- 
doth  reinforcement  of  the  slab  is  wired.  This  is  shown 
in  Fig.  3. 

The  longitudinal  girders  of  the  upper  deck  are  made 
continuous  over  three  spans,  with  cast-steel  shoes  for  the 
expansion  bearings  at  the  ends,  and  resting  directly  on  the 
two  intermediate  columns,  as  shown  in  Fig.  4.  Between 
these  are  the  cross-girders  (Fig.  5),  in  line  with  which 
are  tlie  cantilever  brackets  supporting  tlie  overhanging 
portions  of  the  slab  deck.  The  longitudinal  girders  of 
the  lower  span  are  in  one-span  lengths,  as  they  fit  between 
the  columns  and  rest  upon  the  pilasters. 

To  give  a  good  appearance  to  the  structure,  the  girders 
of  the  up[)er  deck,  and  the  cross-girders  and  cantilever 
brackets  are  curved,  while  the  retaining-walls  and  the 
lower-deck  girders  are  paneled. 

The  thickness  of  the  upper-deck  slab  is  9  in.  for  the  rail- 
way, 8  in  for  the  roadway  and  11/4  in.  for  the  sidewalk,  this 
last  including  the  %-in.  wearing  .surface.  The  railway 
portion  has  two  curbs  to  retain  the  ballast,  and  the  side- 


walk has  a   fascia  girder  beTieath  its  outer 
edge.     The  lower  deck  has  an  8-in.  slab. 

The  deck  slab  is  covered  with  a  waterproof- 
ing course,  provision  being  nuide  to  prevent 
it  from  breaking  at  the  expansion  joints. 
For  the  roadway,  the  surface  is  first  covered 
with  a  concrete  primer ;  then  a  layer  of  open- 
mesh  burlap  mopped  in  place  with  water- 
|)roofing  pitch,  covered  with  a  layer  of  as- 
phaltic  felt  covered  with  the  same  pitch  and 
given  a  sand  finish.  On  this  is  the  ll/^-in. 
sand  cushion  for  the  4-in.  wood-block  pav- 
ing. For  the  track  deck,  the  same  plan  is 
used,  but  with  two  layers  of  burlap,  and  the 
asphaltic  felt  is  covered  with  1  in.  of  as])hal- 
tic  mastic  coated  with  waterproofing  pitch, 
which  is  given  a  sand  finish.  In  both  cases 
the  felt  is  turned  into  a  groove  in  the  con- 
crete and  sealed  with  pitch  for  the  roadway 
and  mastic  for  the  track  deck.  The  gutters  drain  to  curb 
inlets,  with  12-in.  drain  pipes. 

The  Bowstring  Si>an 
The  119-ft.  span  over  the  railway  tracks  at  Santa  Fe 
St.  has  its  arch  ribs  and  piers  40  ft.  c.  to  c.  transversely. 
Its  construction  is  shown  in  Figs.  6  and  7.  Its  bowstring 
trusses  consist  of  reinforced-concrete  arch  ribs  with  eye-bar 
bottom  chords  and  built-up  steel  hangers.  The  lower  deck 

Railway — 1^  V*' 

I  Croxm  qf/rtxKMfOy 


Fig. 


Lower  Deck   Cross -Girder 
CU0«S-GIRDERS  OF  UlTER  ANU  LoWER  DeCKS 


has  20-in.  I-beams  across  the  roadway,  carried  on  24-iii. 
I-beams,  which  are  connected  to  the  hangers.  The  upper 
deck  is  similar  to  that  in  the  rest  of  the  structure.  The 
eye-bar  bottom  chords  are  connected  at  their  ends  to  shoes 
which  are  each  composed  of  three  webs,  connected  by  U- 


Longifud 
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Fig.  4.    Longitudinal  (^ikoeus  of  Uitkk  Deck  (Con- 
tinuous OVEl!  TllliEE  Sl'ANS)   AND  OK  LoWER  DeCK 

(Single  Si'ans) 

shaped  bent-plate  diaphnigms  and  endiedded  in  the  ends 
the  arch  rib.  The  reinforcing  rods  in  the  arch  ribs 
run  between  lug  angles  connected  to  the  diaphragms  ami 
transmit  the  stresses  through  nuts  at  ends  of  the  pairs  of 
lug  angles.  At  the  ex|mnsion  end  of  the  span,  the  slioes 
rost  on  doid)le  rocker  Ivnts  nnd  both  shoes  are  inclosed 
in  the  liollcw  concrete  piers 
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«T  AT  Kansas  Crrv.  Mo. 

J^nl.-rs  wl,i..|,  <.arry  ll.o  rcnain^lor  of  tho  lower  der-k    Th. 

teol  foor-l,oa,ns  are  also  i„..asecl  in  c-oncrete  fnlared    m 

[onns,    o  protect  then,  fro.n  the  I.K-onu.ti^r.Ji:     p;  ' 

'  sl.ows  the  arch  under  construction.  ^ 

''■\VI\(;    ,\su  Tf(\(  K 

The  hi^rhways  of  l.oth  rleck.s  are  ;W  ft.  wide  with  1  i,, 
•— -  and  are  to  he  paved  with  creo.sote.l  lir'hlik:: 
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As  the  grades  aro  rather  steep  for  siich  pavinir,  the  foot- 
huUl  for  horses  is  secured  l)v  separating  the  rows  of  bloiks 
transversely  about  %  in.  bv  creosoted  lath  at  the  bottom, 
and  tar  and  fine  gravel  at  lire  top.  The  gravel  is  heated 
immediately  before  being  plated  to  prevent  rapid  cooling 
of  the  tar,  thus  making  sure  that  it  will  fill  the  inter- 
stices in  the  gravel.  This  pavement  has  been  used  very 
satisfactorily  on  grades  up  to  6%.  The  paving  will  be 
laid  on  a  li/^-in.  sand  cushion  upon  the  concrete  deek,  or 
upon  a  6-in.  concrete  base  on  the  earth-fill  approaches. 

The  electric  railway  traiks  are  spaced  10  ft.  c.  to  c,  and 
will  be  laid  with  80-lb.  T-rails,  with  inside  guard  rails  for 
the  full  length  of  the  structure. 

^flSCKLLAXEOUS 

The  hand  rails  or  parapet  walls  are  3  ft.  fi  in.  high. 


concrete  side  girders  and  bottom  slab,  the  slab  forming  the 
steps.  The  bindings  are  sup])orted  eitlier  by  cantilever 
brackets  from  the  cohunns.  or  l)y  a  single  cciiiral  column. 

MaTKIIIALS     AXD     CoNSTKUCTroX      IM.AXT 

The  concrete  in  hand  rails  and  stairs  is  1  :  II4 :  ;5,  using 
stone  wliich  will  pass  a  •^4-in.  ring.  All  other  concrete  is 
1:2:4,  using  114-in.  stone. 

The  concreting  i)lant  consists  of  elevated  bins  from 
which  the  nuiterials  are  run  by  gravity,  into  the  1-yd. 
mixer  and  a  double-track  shuttle  cable  railway,  which 
delivers  the  concrete  to  spouts  from  a  trestle  placed  some- 
what above  the  upper  deck  of  the  viaduct.  The  sand 
and  broken  stone  are  delivered  to  the  pit  by  hop])er-bottom 
cars,  thence  hoisted  to  the  bins  by  a  link-belt  conveyor. 
The  cable  railway  is  lengthened  as  the  structure  proceeds, 


At   thf   left    is   th 


Dkck  of  TiiK  12TI1   St.  Viaduct  at  Kansas  Ciiy,  Mo. 

spuce   for   el»-c-tiic   trucks,   with    loaUwiiy       udjuc.nt  and  .sidewalk  on   the  risht.     The  wider   platforms  in 
the   foreyround   are   for  stairway .-i  to  cross  streets.) 


with  .")-in.  oiK'iiiiigs  I)%  in.  c.  to  c  The  panels  are  mainlv 
alxiirt  ?  ft.  (I  ill.  (8  ft.  on  the  arch  span),  and  the  expan- 
sion eiid.s  are  tenoned  to  (it  mortise  joints  or  recesses 
in   tile  pedestals. 


and  as  the  falsework   is  iviiioved  the  tracks  are  lowered 
and  carried  directly  on  the  viaduct. 

The  mixer  delivers  its  charge  directly  by  gravity  into 
the  side-dump  cars  of  tlie  shuttle  cable  railway,  and 
Tlie  trolley  jtoies  arc  of  steel,  21  ft.  high  ai)ovc  rail  level.  two  cars  on  each  track  give  ample  capacity  for  the  work. 
'I'he  lamp  posts,  altenialiiig  with  the  tn.Iley  poles,  are  of  The  hoisting  engine  is  so  situated  near  the  top  of  the  ma- 
tast  iron,  C  ft.  high  from  to|i  of  parapet  wall,  and  each  terial  bins  that  its  operator  has  full  view  of  the  mixer 
will  have  a  I  l-in.  globe.  On  the  lower  deek  the  lamps  and  of  the  entire  length  of  the  cable  railway.  The  form 
will  be  carried  by  cast-iron  brackets  V'  ft.  long,  attached      work  is  handled  liy  a  traveling  derrick  on  each  deck. 


to  the  faces  of  the  iiiluiiins. 

The  retaining  walls  of  the  eartli-lill  approaches  of  the 
ii|»[M'r  deck  are  of  the  counterfort  type,  while  those  of  tlie 
lower-deck  n|i|pronelies  are  of  gravity  section. 

The  slairwavH  are  .'i  ft.  wide,  mid  consist  of  a  pair  of 


The  entire  plant  is  electrically  operated.  This  applies 
to  the  bar-bending  machines  and  the  jdaiiers  and  saws  for 
llie  form  wt)rk.  as  well  as  ihe  boisis,  cable  riiilwnv.  and 
mixer. 

The  lirst-page  view  sbow>  the  work  under  loiistrmtion. 


.laiiiiars 
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witli  llic  derrick  nir  iiml  lirsllc  mi  tin'  u|i|icr  (Ink,  aixl 
a  portion  ol'  tho  coiiiplftt'd  \iailuil  (iiicliuliii;;  the  tmh 
pan).  Kifj.  8  is  a  vii-w  rrom  aliovc,  .sliowiii;,'  the  coii- 
~lrii(tioii  railway  (ralilc  opcratt'd)  and  llii-  tW'.rk  hIuU 
willi  piaH'ornis  Tor  stairways.  It  shows  also  tlic  jojf  in 
the  line  ol'  tlic  viaduct. 

:« 

M^in^acipe^I  Steamboat  Landinf^ 

at  Peoria,  111. 

Tlic  stoanilioal  landing;  at  I'coria.  III.,  on  the  Illinois 
IJiv(>r,  was  orij,'inally  a  i>ulklicad  wall,  and  tlu'  handlinf^ 
of  fn-ij^lit  to  and  from  tlic  lioats  was  inconscnicnt,  owin;^ 
lo  till'  varyinii  stajjcs  of  the  water  li'vd.  'IMie  city  de- 
rided to  improve  conditions  hy  renioviiii,'  this  liulkhcad 
mr  a    leiiiitli   of    i;l."i()    I'l.   ami    luiildiiii:   a    slojiinij   pa\cd 


a  saving  of  ahoul  $ir(.000  hy  utilizing,'  the  sound  piling; 
from  the  old  dock  wall.  TliiK  plan  was  adojited.  The 
method  of  construction  was  to  hnild  timher  crihs,  with 
len^'ths  (if  old  pilin;^'  for  tlie  hori/ontal  niemlKTs,  us  shown 
in  l''ig.  2.  Tlu!  crihs  aro  inad(!  interloekiiiK,  »«  shown 
hy  the  plan,  altermite  crihs  having  the  front  face  lon^^er 
than  the  hack  face.  Tlntse  crihs  were  filled  with  stone, 
sunk  in  place,  and  anchored  hy  i-in.  rods  leading'  to  a 
concrete   heani   or  deadtnan. 

.'\  dipper  dredp-  was  used  to  |)ull  out  the  old  dock  wall 
or  liulkhcad  and  to  dredge  tla;  seat  for  tho  crihs.  Ahout 
lo.OOO  \i\.  cif  material  was  e\cavat<'d,  ()()%  of  this  hoing 
taken  out  with  the  dreiige.  loaded  on  dump  scows  and 
towed  across  the  ri\er  for  disposal.  The  halaiiec;  of  the 
e.\ca\ation  and  the  liackdllin^f  aroiiiwl  the;  crihs  was  done 
liv  means  of  a  travcljni.'  dci'rick  with  an  ^^^-ft.  hooni  hand 
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Fid.  1.  Cuoss-SECTinN-  OF  New  Stkamhoai'  L\M)I\( 


De+ail  of  Rehaining  Wall 
)K  LkvkI':  at  I'koima.  Ii.i,. 


hank  or  levee,  from  wliicli  oaiiiiways  could  he  laid  to  the 
>teanil)oats  at  any  stage  of  the  water.  At  present  this 
I. as  heen  huilt  for  ahout  850  ft.,  with  a  retaining  wall  at 
the  end  to  sujiport  the  hank.  The  construction  is  sliown 
in   Fig.  1. 

The  original  design  provided  for  a  dock  wall  of  ordi- 
nary pile  and  .-^heetpile  construction  along  the  river 
front  of  the  levee,  hut  an  alternative  design  was  pro- 
]io,sed  hy  the  lowest  hidder  on  the  work,  which  would  effect 


Section -throuo^  New  Dock  Eleva+ion    of    Cribe 

Fig.  2.  Interlocktno  Eock-Filled  Timber  Crib.s  for 

THE    RiVEIt    FliONT    OK    THE    LkVKK    AT    ?i:OI!IA.    IlI.. 


ling  a  l-yd.  chimsiiell  liuckct.  The  concrete  for  the  re- 
taining walls,  paving,  etc.  was  jiut  in  with  a  mixer  having 
a  capacity  of  i/j  cu.yd. 

The  slope  of  the  levee  has  proved  very  satisfactory, 
and  it  is  said  that  the  river  men  claim  this  to  he  the  eas- 
iest levee  along  either  the  Illinois  or  ]\Iississip])i  rivers 
for  landing  or  unloading  their  cargoes.  The  slope  is  not 
as  steep  as  customary,  and  it  is  possible  for  teams  to  get 
down  to  the  hoat.s  and  up  to  the  streets  without  the  u.sual 
difficulties  encountered  on  steep  levee  slopes.  That  por- 
tion of  the  levee  above  the  low-water  mark  is  paved  with 
old  paving  blocks  which  had  been  taken  u|)  tliroughout  the 
city. 

The  general  design  of  the  levee  was  prepared  by  L.  D. 
Jefl'ries,  City  Engineer,  Peoria.  111.  Tlie  s])ecial  crib  con- 
struction was  designed  by  John  T.  Walhridge,  of  the  John 
T.  \Vall)rid:e  Engineering  Co.,  of  Chicago,  who  had 
the  contract  for  the  work. 


Remarkable  Growth  of  the  GcmhI  KoadN  Movement — More 
than  .■!4.n00  niile.s  of  surfaced  roads  have  been  constructed 
during  1913  and  1914  and  during  the  ten-year  period  from 
1904  to  1914  more  than  96,000  miles  were  completed.  In  1904 
there  were  only  153,000  miles  of  surfaced  roads  of  all  types 
in  the  United  States.  The  average  inileaKt-  constructed  pev 
annum  during  the  past  ten  years  is  9600  miles,  but  the  total 
completed  in  1914  e.vceeds  18,000  miles.  About  30,000  miles  of 
highway  have  been  completed  with  the  aid  of  state  funds  of 
which  over  $200,000,000  have  been  expended.  The  state  aid 
movement  began  in  1892.  Only  recently  has  it  gotten  well 
under  way.  The  results  accomplished  for  1913  and  1914  com- 
prise a  total  of  10,000  miles  of  state  aid  highways  completed, 
or  in  two  years  time  one-third  of  the  entire  mileage  con- 
structed with  the  aid  of  state  funds  has  been  completed.  Only 
six  states  now,  out  of  a  total  of  forty-eight,  are  without 
state  highway  departments,  and  thirty  states  have  granted 
money  aid  to  the  building  of  roads. — From  the  191. 5  "Good 
Roads  Year  Book"  of  tho  American  Highway  Association. 
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TSue  Cyaimainmidl  WoirlRs  at  NiaE^s^a^ 


SyNOPSIiS — Present  status  of  the  artificial-ni- 
trate.<i  industry  is  reviewed  with  partiadar  refer- 
ence to  the  cyanamid  process.  The  technique  and 
plant  developed  fur  American  conditions  are  out- 
lined. 

XiTiiOGEX  iT.OM  THE  ATMOSPHERE — The  (liscovery  of 
jiracticable  processes  for  the  fixation  of  atmospheric  nitro- 
gen  is  called  by  many  the  most  notable  scientific  achieve- 
ment of  the  present  age.  Due  to  the  demand  for  nitro- 
gen in  an  available  form  for  agriculture  and  the  arts 
and  to  the  previous  limited  supply  and  consequent  high 
price,  any  practicable  means  of  securing  for  the  use  of 
man  the  nitrogen  in  the  vast  stores  of  tlie  eartli's  atmos- 
phere  is  of  interest  and  im])ortan(e. 


It  lias  iieen  known  for  some  time  that  the  American 
Cyanamid  Co.,  in  ii*  factory  located  at  Niagara  Falls, 
Canada,  was  commercially  active  in  the  fixation  of  at- 
mospheric nitrogen  by  the  Frank-Caro  process.  The 
general  scheme  of  this  process  has  been  widely  discussed 
for  several  years  in  technical  journals,  but  its  applica- 
tion at  the  American  plant  has  been  little  noted  in  such 
discussions  in  spite  of  the  unusual  interest  which  such 
an  industrial  project  arouses.  Therefore,  the  following 
brief  notes  on  the  works  and  its  product  are  ottered. 

Briefly  stated,  the  general  principle  of  the  Frank-Caro 
process  is  as  follows:  Calcium  carbide  (CaCo)  when 
raised  to  a  temperature  of  1100°  to  1"300°  C,  and  sup- 
plied with  nitrogen  gas,  will  combine  with  the  nitrogen 
and  form  calcium  cyanamid  (CaCN..),  the  reaction  be- 
ing   exothermic.     Carliide.    it    will    l)e    remembered,    is 


Fic.  1.    r>M;i)sEvi:  View  ok  Xiaoara  Falls  Works;  American'  Cyanamid  Co. 


Three  radically  ditl'erent  processes  are  available  today. 
The  first  produces  nitrous  oxides  in  the  electric  arc, 
and  this  is  the  basis  of  the  Birkeland  &  Eyde*  and 
the  Badische  Analin  &  Soda  Fabrik-  .systems.  A  second 
is  the  llaber  scheme  of  producing  ammonia  by  the  di- 
rect synthesis  of  hydrogen  and  nitrogen  luider  extreme 
|iressures  in  the  presence  of  a  catalytic  agent.''  The 
third,  or  Frank  &  Caro,  .system  gives  calcium  cvananiid 
through  tlie  direct  absorption  of  nitrogen  by  calcium 
carbide.  Tlie  arc  process  is  ])arti(ularly  adapted  to  the 
<  heap  water  powers  of  Nonvay,  and  the  ])rocess  is  used 
only  in  that  coimtry.  By  it  are  made  nitric  acid  and 
nitrate  of  lime.  The  Ilaber  ammonia  process  is  still  under 
development.  The  cyanamid  process  is  the  most  etiicieiit 
one  now  availai)le  and  is  emi)loyed  all  over  the  world, 
plant.s  now  being  in  commercial  o|ierntion  in  practically 
all  of  the  large  countries  where  markets  exist  and  water 
power  is  available. 

'••KiiKliitrrlnjc  NoWH."   F«?«i.  7.  1!»07.  p.   1B0 
""KriKltiperliiif   Ni'Wii,"    Nov.    4,    1  !<()!•,   p.   nOO. 
""KriKlni-erltiK   NfWH,"    Oct.    3,    l'.il2,    p.    fi.ia. 


luiined  l)y  tile  reaction  between  lime  (calcium  oxide) 
and  coke  or  coal  (carbon)  at  about  2()00°  C.  Cyanamid, 
as  marketed  for  fertilizer  purposes,  is  a  dry,  odorless, 
non-hygroscopic,  blue-black  powder,  analyzing  about  19% 
nitrogen,  12%  free  carbon,  and  20%.  free  lime,  the  re- 
mainder being  calcium  and  carbon  in  chemical  com- 
bination with  the  nitrogen,  plus  .small  quantities  of 
iron  and  ahiniina,  etc.  The  material  is  neither  combus- 
tible nor  a  supporter  of  combustion  and  can  be  stored 
indefinitely   without  loss  of  nitrogen. 

The  research  which  finally  resulted  in  the  discovery 
of  the  cyanamid  process  by  Frank  &  Caro  was  carrieil  on 
for  about  twelve  years,  baiked  by  Sit'mens  &  Ilalske,  of 
Berlin.  The  original  object  of  this  research  was  to  find 
a  cheap  method  of  making  cyanides  for  the  extraction 
of  precious  metals  from  their  ores.  Cali'ium  cyanamid 
was  evolved  as  an  intermediate  product  in  the  contem- 
l)lated  cyanide  process,  and  the  ajtplication  of  cyanamid 
to  agriculture  was  discovered  only  subsequently.  Today 
the  largest  use  of  this  material  is  for  the  IVrtiliz,ition 
of  erops. 
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The  ilisiiivcrv  til"  tlu>  pnxc^-;  for  llic  (ixiitinii  i.f  atnius- 
|ilu'ri('  iiitn>;;i'ii  iis  i-yniiiiiiiid  Dciiirri'd  in  ISKS.  Cum 
mcrcial  prtMliiction  iM'yaii  in  l!i()(!  at  Piano  d'Orta, 
llaly,  tin-  liisl  yt'iir's  uu(|tut  anmnnlinfi;  In  100  nicliii- 
tons.  Since  tliat  linii'.  faitoric's  liavc  spnin;;  ii|i  in 
nearly  all  tin-  ini|>oi(an1  count  lies  of  |lu<  worlil.  'I'lic 
incsiMil  l'aclori«'s,  witii  tlicir  tinnual  priKlncliun,  arc  shown 
in  tile  t'olKivvin;'  lalilc : 


c\|Hnsivc  ami  older  forms  of  orpinie  nialorinls  wserl  in 
conimeriial  fertilizers.  'I'his  is  of  jMirlienlar  si^niifi- 
I  jince.  owin;;  to  the  seiireily  and  hijjh  price  of  the  animal 
and  ve;;eliihle  materials  heretofore  so  niiiv<'rsally  used  in 
fertilizers  and  the  fact  that  most  of  such  materials  huvc 
a  j,'reater  valni;  for  other  |Mir|ioses.'  W'liili'  (vamiinid 
has  other  uses  than  for  fertilizers,  a-  noted  Inter.  \\n 
larL'e  part  of  the  .American   product  has  iieen  di\crte(l  to 
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Place  of 
Installation 


Output  in 

Metric  Tons 

per  Year 


I 


Name  of  Company 
NitroRen   Fertilizers,  Ltd. 

(North      Western     Cyanamiile 

Co. )    Dckla,    .Voi-way     72,000 

Nitrogen    Fertilizers,  Ltd. 

(North      Westeia     Cyanamide 

Co.)    :. Alby,   Sweden    16.000 

Societa      Italiana      di      Prodotti 

Azotate I'iano   d'Orta.    Italy 6,00U 

.Soiieta    Italiana   per   il   Carburo 

de  Calcio   Terni,    Italy     2."., 000 

Societa    Piemontese    per   il   Car- 

huro   de   Calcio San     Marcel,    Italy 3,000 

Societa     Francaise     pour     les  [  Martigny,    Switzerland.    12,000 

Proiluits    Azotes    Notre    Dame    de    Brian- 

[       con,    France     7,500 

Bayerische  Stickstoffwerke Trostberg-,    Bavaria    ...    25,000 

Ostdeutsclie  Kalkstickstoff- 

werke  u.  Chemische  Fabriken  .  Broniberg,   Prussia 

Mitteldeutsche      Kalkstiekstoff- 

werke.  ...    Gross-Kayne.  Cermany.      ti.OOO 

.\.  (J.   fur  StickstoffduHKer .Knapsack,    (Jermany...    20,000 

Societa      per      rrtilizzazzione  ]  H^lenico,    Dalmatia C.OOO 

delle  Forze  Idrauliche  della  \  Dugria       near   Almissa.    15,000 

Delmazia     J 

Japanese  Nitrogen  Products  Co. .  Kagami,      near     Kuma- 

nioto,    Japan    16,000 

.\merican    Cyanamid    Co Niagara   Falls,   Ont •64,000 

Societa  Anonyme  Lonza lonza,    Switzerland     ...    l.'i.OOO 

(Factory  erected,  but  not  yet  in  operation) 

Total   302,600 

metric   tons,  equal   to  333,500   U.   S.   tons. 
»U.  S.   tons. 

Uses  kou  Cyaxamii) — Practically  the  entire  Ameri- 
can production  of  cyanamid  is  u.sed  in  the  manufacture 
of  mi.xed  or  complete  commercial  fertilizers  as  one  of 
the  sources  of  nitrogen  (ammonia).  This  use  is  recom- 
mended hy  the  makers  instead  of  its  u.se  alone,  as  is  the 
European  ])ractice.  When  used  in  accordance  with  the 
recommendations  of  the  American  manufacturers,  be- 
sides .sup])lyin.it  nitrojren  to  the  mi.xturc,  it  improves 
the  nu^chanical  condition  of  tlie  mixed  iroods.  neutralizes 
their  free  acids  and  reacts  favorably  with  the  acid  phos- 
])bate  u.sed.  Cyanamid  is  a.  synthetic  oriranic  com- 
poiuid  and  replaces  successfully  a  larire  |iart  of  the  more 


llicM'  lields  as  yet.  for  ihc  fcrtilizcf  niiirket  lins  iibsorlu'd 
the  entire  output. 

The  fertilizer  Held  is  liy  no  means  tlie  only  one  in 
which  cyanamid  can  successrniiy  compcti'.  Thus  far, 
it  i.s  true  that  nearly  all  tlie  cyanamid  manufactured, 
l)oth  in  this  country  mid  al)roa(l,  has  been  consumed  Ijy 
a<;riculture.  This  has  been  due  to  the  fact  that  cyanamid 
needs  little  preparation  for  such  use  and  the  market  was 
ready.  The  efforts  of  the  manufacturers  have,  therefore, 
lieen  diriK-ted  toward  cheapening  the  manufacturing  pro- 
ce.sses  and  enlarging  the  capacity  of  their  factories. 

The  significance  to  the  cliemical  industries  of  having 
at  hand  an  abundant  source  of  cheaj)  nitrogen  lias  lianlly 
been  realized.  Cyanamid  is  a  .stable  .synthetic  organic 
compound  of  carbon  and  nitrogen  and  is  capable  of  easy 
transformation  to  an  almost  endless  series  of  derivatives. 

By  heating  cyanamid  with  steam,  under  pressure,  prac- 
tically all  the  nitrogen  in  it  is  f^et  free  as  a  ]mre  am- 
monia gas.  Tills  iiiav  be  converted  into  anbvdroiis  or 
liquid  ammonia  to  l)e  used  in  refrigerati(m ;  or  the  am- 
nion ia  gas  may  be  combined  with  acids  forming  such 
salts  as  ammonium  sulphate,  phos])hate,  nitrate  or  clilo- 
ride.  These  all  have  wide  ap])lication  in  the  arts.  The 
ammonia  gas  may  also  be  con\erted  to  nitric  acid.  Am- 
monia gas,  when  mixed  with  air  in  proper  proportions, 
and  passed  over  a  proper  catalyzer,  is  converted  to  nitric 
oxide,  which,  in  turn,  is  easily  changed  to  nitric  acid. 
T^arge  (piantities  of  tliis  acid  are  consumed  in  various 
chemical  industries,  particularly  in  the  manufacture  of 
explosives. 


'The  earlier  studies  of  cyanamid  fertilizers  were  made 
with  wh;it  are  tiow  known  to  be  excessive  (lu.antities;  normal 
(|uantitiea,  however,  have  been  found  to  produce  results  equal 
to  those  obtained   with  other  high-grade  sources  of  nitrogen. 
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By  treating  cyanamid  with  acids  under  certain  con- 
ditions, urea  can  be  derived.  This  is  an  organic  com- 
pound used  in  many  chemical  processes.  By  heating 
cyanamid  with  water  at  100°  C.  and  extracting,  dicyan- 
diamid  can  be  obtained  for  the  dye  industry. 

When  cyanamid  is  heated  to  redness  in  the  presence 
of  fusible  salts,  such  as  sodium  chloride  or  sodium  car- 


same  time  water  power  was  to  he  developed  for  the 
cyanamid  and  other  energy-absorbing  industries.  There- 
fore, the  first  American  plant  was  built  at  Niagara  Falls. 
Canada,  in  1!)09.  This  was  intended  to  l)e  only  a  trial 
plant,  to  develop  the  most  advantageous  operating  con- 
ditions, although  cyanamid  was  produced  connnerciallv 
at  the  rate  of  12,000  tons  per  annum. 


Fig.  8.  Limk  Kilns  of  American  Cyanamid  Co. 

(Continuous    coal-finil    induced-draft    type    of    the    Improved    Equipment  Co.,  New  York.) 


bonate,  the  nitrogen  prescMU  goes  oxer  to  sodium  cyanide. 
This  material  has  a  large  use,  particularly  in  the  ex- 
traction of  precious  metals.  Case  hardeners  for  iron  and 
steel  can  also  be  made  simply  and  cheaply  from  cyanamid. 
By  purification  of  the  waste  nitrogen  gas  from  the  nitri- 
fying ovens  in  the  cyanamid  works,  argon  gas  can  be 
obtained.  This  is  a  particularly  inert  gas  which  occurs 
in  small  quantities  in  the  atmosphere  and  i>  u~ii|  for 
filling  higii-jiower  tuiig.sten-filanient  lamps. 

All  of  the  aimve  are  first-stage  derivatives  retjuiring 
only  comparatively  simple  operations  for  their  ])rodnc- 
tion.  The  researches  now  under  way  and  completed  have 
otdy  made  a  beginning  in  this  field.  To  the  organic^ 
chemist,  cyanamid  offers  almost  unlimited  po.-isibilities. 
It  may  be  combined,  for  in.stance.  with  alcohols,  alde- 
hydes or  almost  any  organic  group.  The  facts  of  pre- 
dominating interest  are,  first,  that  cyanamid  is  the  cheap- 
est known  source  of  organic  nitrogen,  and,  second,  that 
it  can  be  successfully  be  ajtplied  to  a  great  variety  of  uses. 

TirE  NiAdAiiA  Kali.s  Woiiks — The  Aineri<aii  company 
was  reporteil,  soon  after  its  formation,  to  be  liuilding  a 
|)lant  in  Alabanui.  This  work  was  never  carried  forward, 
as  legislation  to  permit  the  hydro-electric  developnient 
on  which  it  was  dependent  was  blocked  in  Congre.-^s  by 
an  idtra-con.xervation  element.  This  development  was 
desigiK'd  to  make  the  Coosa  Kiver  navigable,  while  at  the 


Tile  Kuropean  manufacturing  process  cannot  be  sat- 
isfactorily followed  in  detail  here  because  of  the  higher 
.\merican  lal)or  cost,  and  hence  because  of  the  necessity 
of  more  highly  developed  labor-saving  devices.  The  first 
enlargement  of  this  original  plant  was  completed  early 
in  1913,  bringing  the  annual  capacity  to  3*^,000  tons.  A 
second  extension  to  the  works,  along  new  lines,  was  put 
into  service  some  months  ago,  bringing  the  total  capacitv 
of  the  factory  to  (il.OOO  tons  of  cyanamid  per  annum. 

Limk  Kilns  and  Cakbidk  Plant — The  carbide  used 
in  the  process  is  all  made  at  the  Niagara  Falls  works. 
The  linu^  necessary  in  the  manufacture  of  this  carbide 
is  also  burned  there.  The  Hme  plant  consists  of  12  of 
the  latest  type  of  continuous  coal-tired  (Doherty-Eldred) 
kilns,  with  induced  draft.  The  linu-stonc  is  brought  in 
on  railroad  cars  and  reloaded  mechanically  to  2-yd. 
charging  cars,  which  are  then  pulled  up  on  a  cable  rail- 
way to  the  charging  platt'orni  at  the  top  of  the  stacks. 
The  waste  gas  is  drawn  by  an  exhauster  from  tlie  top 
of  the  slacks.  I'art  of  this  gas  (CO.,)  is  fed  under  the 
fircbo.ves  with  a  certain  proportion  of  fresh  air.  thus 
reducing  the  temperature  of  the  flame  to  a  i)ro()er  burn- 
ing heat ;  the  rest  of  the  exhaust  goes  to  a  waste  stack. 

In  making  carbide,  lime,  crushed  to  IVo-  to  211.-'" 
size,  and  the  proper  propcntion  of  coke,  crushed  to  about 
V^-in.  size,  are  mi.xed  and   fed  continuously   into  three- 
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|i|iiisc  clcclrir  riiiiiiu'fS.  'I'licsc  iiri'  opi'ii-top  ii'lriictorv 
liciirllis,  iilioiil  (ixHl  It.  in  iKiii/.otUal  Hcclioii,  inln  wliicli 
lliii'i'  liir^'r  iiirlniii  clfcliodcs  (li|i  niiii  Iroiii  wliii  li  tlir 
iiioIltMi  cnrliiiii'  is  tii|i|M'(l  nil',  fnuii  lime  In  time,  iiiln 
iiist-iron  ctKiliii^  nmiils  or  ta|>|tinf;  earn. 

ill  tlii>  liist  mill  sccoinl  larhidc  plaiiirt,  llic  carldili-  I'lir- 
iiacfs  wi'iv  raist'ti  some  .'?  11.  aliovc  (lie  plalfoiiii  riinii 
wliiili  tin-  riiniai'fs  were  ihiir^'cd,  and  lliis  |ilalt'<inn  in 
turn  was  alMHit  '^  It.  al)i)vc  llic  lappiii;,'  tloor.  Tliis  ar- 
niiii;t'im'iil  followi'd  tlic  Kiiropcan  tli'si^'ii  and  was  at  lirst 
llioiifjlit  lu'fi'ssarv  to  proti'<'t  llii-  Kpcialnis  rnun  llic  fjrcat 
licat  of  llic  ;{0()()-lip.  open  riirnans.  In  ilic  latest  plant. 
<;iciit  improvciiiciils  in  coinincriiiil  pnuliKtion  were  sc- 
iiiit'd  1)\  an  imi>rii\cd  dcsi>rn  of  the  rnrnaees  and  tlieir 
aiipiirteiiMiuc-;.  'I'lic  new  luiildinj,'  (  Ki;j. '  I )  has,  down 
llic  center,  a  wide  mc/./,aiiiiic  lloor  wliicli  in  part  covers 
a  transronncr  room,  and  ails  also  in  |iart  as  a  cliar^ing 
platl'orni  around  the  fnrnaro  and  c\lciiiis  over  the  in- 
dustrial tracks  helow  the  I'lirnaccs  on  which  the  tap|)iiiK 
cars  run.  This  puts  llu'  top  of  the  rnrnaees  on  a  level 
with  the  charjiinjj  lloor,  niakiiijj  chaiuiiii^  more  easv  for 
the  riirnacemcii:  protection  Irom  the  lu'al  of  the  rnrnaees 
is  alVorded  them  hy  screens  oi'  ollici-  suitalile  devices. 

This  phillorm  arranj^eniciit  also  permits  ])lacin<r  the 
iransl'ormcrs  for  each  furnace  close  lo  ijic  furnace,  with 
a  minimnin  leiiirth  of  secoiidarv  (low-\i)lta,!,a')  conductor. 
A  central  tower,  oxtendimr  lhroii<;h  the  roof  of  the  huild- 
iiiiT.  irive-j  a  safe  entrance  for  llie  I'i.OOO-volt  supplv 
liiir<.   and    <n:uc    foi'   ilic   iicressar\    protective  appai-atiis, 


pir  charjjinK  <'»rH,  and  IIichp  cars  moved  on  industrial 
liaiks  Mil  the  iiie/./.aniiie  level  to  the  furnaccH.  The  <ar- 
liciii  eleclriides,  claiiipeil  ill  waliT-cooled  holders  attacli<-d 
lo  the  Hecoiidarv  coiidiiclurH,  arc  Himpeiided  in  the  furnace' 
from  chain  Itlocks  carried  on  overhead  trolleys.  'I'lujsr' 
elei  IiihIcs,  each  carrviiij,'  ap|»roxiiiiatcly  KI.OOO  aiiij).,  are 
iai>ed  and  lowered  hy  motor-operated  hoists.  Aiitoiiiati( 
re^^'ulators  controlled  hy  the  current  input  to  tJie  fiiriia<e 
cause  tilt-  niotor-operateil  h(»ists  to  raise;  or  lower  the 
electrodes,  as  the  case  may  he,  thus  automatically  ke<'pin;i 
the  current  in  the  furnacc!  <<inHtunt  at  the  desired  value. 
As  tlu!  electrodes  are  hiiriied  away,  or  as  the  resistanci- 
of  till'  furnace  charge  varies,  the  electrodes  are  aiito- 
malically  moved  to  suit,  lliiis  holding  the  load  constant. 

.\t  the  far  end  of  Ihe  carhide  hiiildingH  are  cooling 
sheds  in  which  the  tapping  cars  are  placed  while  the 
carhide  cools.  When  cooled,  tlie.se  carfi  are  moved  tiy 
small  storage-battery  locomotives  to  the  crushers.  Jii 
the  new  plant,  these  crushers  and  pulverizers  reduce  the 
rnll-size  carhide  pigs  to  Hour  without  rehandling. 

Xrntli'Vl.Nd  Pla.nt — The  carhide,  a])pro.\imately  .So'/; 
jiure  CaC^,  is  cooled,  crnshed  and  ground  to  a  line  pow- 
der, and  in  this  shape  is  jiacked  into  large  jierforateil 
>lecl  cylinders  for  introduction  into  the  electric  nitrifying 
ovens.  These  are  in  a  huilding  hcyond  the  jjulvciizer 
room;  here  also  are  elevated  hins  for  the  storage  of  pul- 
verized carhide,  devices  for  charging  this  carhide  into  tin 
nitrifying  cylinders,  cranes  for  handling  these  cylinders 
to  and  fn;m  the  nitrifying  ovens,  and  transformers  for 


Fio.  4.     Xi:\v  f'AiiniDi 
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circnil-hreakers  and  switclihoards.  The  first  plant  lias 
two  20-ton  (|)er  day)  furnaces,  and  the  first  extension 
two  7nore.  'Hiere  are  four  '^H-ton  furnaces  of  the  new 
type  in  the  la.st  extension. 

.\t  the  end  of  the  carhide  Iniildings  are  elevated  storage 
hins  for  lime  and  coke,  the  raw  materials.  These  mate- 
rials are  weighed  out,  in  jn-edetermiiied  ratios,  into  liop- 


fiirnishing    the    necessary    low-voltage    current    to    these 
ovens. 

Kacli  cylinder  is  set  down  hy  an  overhead  crane  in<o  n 
iirick  insulated  oven  hut  little  larger  than  the  cylinder, 
and  the  oven  closed  with  a  cast-iron  lid.  A  small  carhon 
electrode  i.s  then  run  info  the  interior  of  the  oven  through 
a  gland  in  the  lid.  completing  tlie  electric  heating  circui! 
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tlirough  the  steel  cylinder.  Enough  current  is  passed 
tiirough  this  electrode  to  raise  the  temperature  of  the 
oven  charge  to  approximately  1200°  C,  and  nitrogen  gas 
under  pressure  is  led  through  ducts  into  the  oven.  A 
chemical  reaction  then  takes  place  between  the  carbide 
and  the  nitrogen,  according  to  the  formula  CaC,  +  2X  = 
CaCN,  +  C.  After  this  fixing  of  nitrogen  gas  by  tL^ 
carbide  is  vrell  under  way,  the  exothermic  reaction  fur- 
nishes sufficient  heat  to  hold  the  mass  at  the  reacting  tem- 
perature until  the  conversion  from  carbide  to  cyauamid 
is  largely  completed.  As  it  is  not  economical  to  earn' 
the  process  to  the  last  stage  of  completion,  the  remaining 
unconverted  carbide  is  reduced  to  lime  by  the  addition 
of  water  after  the  cyanamid  has  been  removed  from  the 
oven,  cooled,  crushed  and  pulverized.  The  cyauamid  as 
it  comes  from  the  ovens  is  a  blue-black  agglomerated 
mass,  largelv  crvstalline. 


per  day,  and  comprising  seven  bendies  of  six  seetiona] 
silica  retorts.  These  benches  are  run  very  hot  to  produi<-. 
a  gas  rich  in  hydrogen  and  a  coke  low  in  volatiles.  The 
coke  made  in  this  gas  plant  forms  part  of  the  coke  sup- 
ply necessary  for  carbide  numufacture. 

To  supply  nitrogen  gas  for  the  recent  extension,  a 
Claude  liquid-air  plant  has  been  erected  at  the  far  end  of 
the  works.  This  separates  the  nitrogen  from  the  oxygen 
by  the  fractional  distillation  of  liquid  air.  The  air  In- 
takes have  been  run  out  north  and  south  of  the  plant  for 
several  thousand  feet,  air  being  drawn  through  one  or 
the  otlier  according  to  the  direction  of  the  wind.  In 
this  way,  fresh  pure  air  is  always  secured,  avoiding  taking 
in  any  traces  of  acetylene  or  other  combustible  gas  with 
ihe  intake  air.  (Any  acetylene  gas  which  might  he 
mixed  with  the  air  fed  to  tiie  apparatus  would  liquefy 
easily  in  the  liquid-air  nuichiiies,  and  accumulate  as  a 


Eh;.  ."J.     Li(^(ii)-Ai:;  ri.wr:  .\.\ihi,o  w   (>  wamid  Co. 


XiTiiOOKX  .Skp.vhatiox  Plant— In  thy  ol.Ier  plant. 
nitrogen  gas  is  scfmrated  from  the  oxygen  of  the  air  by 
the  so  called  copper  process,  which  consists  of  passing  the 
air  over  red-hot  copper.  Finely  divided  copper  is  nu)lde(l 
into  porous  briquettes  with  an  inert  cementing  filler, 
'i'liese  briquettes  are  packed  into  steel  retorts,  each  ex- 
ternally heated  by  a  gas  furnace.  As  air  is  lor(e<l  through 
these  retorts,  its  oxygen  combines  with  the  <opper.  When 
the  copi)er  has  been  well  oxidized,  the  flow  of  air  is  di- 
xerted  to  another  series  of  retorts.  Coal  gas  is  then 
passed  through  tiie  first  series,  which  are  at  a  high  tem- 
perature, and  the  co|)per  oxide  is  thus  reduced  to  the 
metallic  fonn  again,  with  the  production  of  carbon 
dioxide  and  water  vapor.  For  the  numufacture  of  the 
coal  gas  for  this  reduction  of  coi)|)er,  a  complete  gas  plant 
W)is  built,  having  a  capacity  of  half  a  million  cubic  feet 


solid  in  the  reservoir  of  "iHiiling"  licpiid  oxygen.  'While 
elaborate  ))recautions  are  taken  to  avoid  this  accumula- 
tion, yet  if  these  should  all  fail  at  the  same  time,  an 
explosion  might  result.  TTenee,  the  precaution  of  secur- 
ing air  free  of  traces  of  acetylene.') 

The  nuichinery  for  this  liquid-air  jihuit  was  all  im- 
ported (e.\cept  the  driving  motors)  and  was  erected  and 
tested  by  the  makers.  Air,  after  being  freed  of  carbon 
dioxide,  is  compressed  in  three-stage  water-cooled  tandem 
com[)ressors.  being  delivered  at  .")00  lb.  per  sii.in.  pressure 
and  room  temperature,  it  is  then  dried,  and  expanded 
in  midtipic-elfect  a|)paratus,  the  incoming  iiigh-pivssure 
supplies  being  eooli'd  by  the  expanding  air  anil  thus  be- 
come colder  and  colder  until  the  expanded  air  reaches  the 
most  economical  critical  point  of  temperature  and  pres- 
sure, when  the  air  litiuelies  and  is  draiiu-d  to  the  fraction- 
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iiliiijr  towers.  Tlic  lii|uiil  air  is  wiirnicfl  hy  the  coiniirfMKcd 
lir  ^oiii^  to  till'  imiIti|ili'-(>ITt'(t  orilitoH  iind  tho  nitro^ffii 
IS  (lislilli'd  oir  at  a  ((.'iiiiH'raliirc  of  alionl  11)5"  ('.  Iirlnw 
zero.  Tiiis  nitrofrcii,  on  Icaviiif;  (lie  towci-H.  is  nt  room 
temperature  and  is  practiiMllv  clicinically  pure;  i(  \h  llien 
led  to  the  nitrifyinjr  ovens.  Vnv  llie  prem-nt  the  liipiid 
(i\\L,Mii.  heariiifr  some  licpiid  nilrofren.  is  disearded.  A 
reserve  storaije  of  alxinf  lOO.OOO  eu.fl.  (on  a  hasis  of 
slamhird  temperature  and  |iress\ire)  of  nitrojjeii  gas  is 
earriod  in  steel  storage  l,)ottles  under  a  pressure  of  al)out 
1  ()()()  Ih.  per  s(i.in..  these  i>otth's  heinir  eharged  as  re- 
(piired  bv  a  small  water-cooled  wntcr-hihricaleil  com- 
pressor. 

Mevond  the  ovens  tliemselves.  which  are  in  tho  eenter 
of  tho  nitrifvinp  i)uildin<r,  is  a  space  for  eoolinp  the 
eyanamid  after  its  removal  from  the  ovens,  and  beyond 
this  space  is  another  ^roup  of  crushers  and  jiulverizers. 
.\ftcr  pulverization,  the  cyaiuimid  is  stored  in  reinforecd- 
conerete  bins,  each  bin  haviiiix  a  capacity  of  500  tons. 

CtKXKIUL  OrKUATio.v — It  is  interesting,'  to  trace  the 
]M-o<^ross  of  matiM'ials  through  tho  works  to  connect  n\>  the 
several  stages  of  tho  ju-oecss  above  outlined.  Limestone 
is  brought  in  gondola  cars,  over  the  .Michigan  Central 
and  (Jrand  Tnink  railway  ajiproaches  on  the  east,  to  tho 
lime  kilns.  The  burned  lime,  after  cooling,  passes  in  an 
underground  conveyor  to  tho  raw-material  building  of 
the  old  plant,  where  it  is  elevated.  Part  is  deposited  here 
in  the  storage  bins  of  the  old  carbide  i)lant  ami  part  is 
carried  on  an  overhead  conveyor  to  the  storage  bins  of 
the  new  carbide  i)lant.  The  coke  purchased  is  similarly 
brcmght  in  from  the  east  and  jiassed  through  crushers 
and  driers;  quenched  coke  from  the  gas  plant  is  also 
brought  bacjv  in  cars  to  the  crushers  and  driers  and  is 
added  to  that  purchased.  After  drying,  the  coke  is  ele- 
vated to  a  conveyor  on  tho  same  structure  carrying  the 
lime  conveyor,  and  is  dis])osed  of  to  the  two  plants  as 
was  explained  for  the  lime.  Jjinie  and  coke  are  distributed 
to  the  furnaces  in  small  charges,  as  already  noted. 

The  materials  then  pass  through  tlie  cari)ide  and  cyan- 
;tmid  ])rocesses,  undergoing  the  changes  previously  de- 
si-ribcd.  Pulverized  eyanamid  is  transferred  from  the 
(oncrote  storage  bins  l)y  a  long  screw  conveyor  to  a  hy- 
drating  building  where  si)ecial  machines,  similar  to  lime 
hydrators,  mix  with  it  the  proper  amount  of  water  to 
reduce  any  fre<!'  carbide  and  hydrate  the  free  caustic  lime 
to  lime  hydrate.  This  hydrated  eyanamid  is  then  stored 
in  bulk  to  cure  and  is  later  i)acked  in  l)urla])  bags  for 
shipmont.  From  this  same  building,  shipments  to  pur- 
chasers are  made.  The  material  is  sold  entirely  on  its 
nitrogen  content  as  determined  for  each  shipment  by  the 
chemical  analysis  of  a  representative  sample. 

While  a  description  of  tho  process  and  the  chemical 
reactions  employed  seem  simple,  yet  the  industry  is  one 
of  those  which  can  be  conducted  successfully  only  l)y  the 
strictest  scientific  supervision.  Being  new,  the  industry 
has  been  forced  to  develop  its  own  specialists.  Every 
operation  of  tho  process  is  under  chemical  control.  A 
large  laboratory  is  maintained  for  research  and  routine 
analyses  and  a  force  of  chemists  and  engineers  is  con- 
stantly employed.  The  whole  manufacturing  problem  is 
conducted  as  an  engineering  operation. 

Since,  for  reasons  previously  explained,  the  industry 
could  not  he  located  in  the  center  of  the  fertilizer-con- 
suming district  of  the  United  States,  it  was  placed  at 
Niagara  Falls,  where  a  large  supply  of  electric  power 


was  n\ailable.  Wliib'  the  c<ii«t  of  Mich  jwiwcr  is  of  im 
portanie,  it  will  Im!  evident  from  the  foregoing  outline 
i.f  the  proccHHes  employed  that  the  cost  «)f  power  is  not 
the  predominating  factor,  as  evidently  it  is  in  tlu;  an 
process  or  as  is  popularly  supposed  to  lie  tho  ease  in  all 
electro-chemical  industries.  Of  e(pnd  importance  arc 
cdst  of  laixir,  raw  nuiterials,  overlieu<l  charges  and  freight 
to  tile  market  centers. 

The  present  factory  at  Niagara  l''alls,  Canada,  occupies 
a  plot  of  gri>und  10  acres  in  extent  and  repr(!sents  an 
investment  of  over  $;{,()()(),(l()()  for  buildings  and  etpiiji- 
ment  alone.  The  buildings,  erected  by  \V(!stingliouse 
Cliiirch  Kerr  &  Co.,  are  of  substantial  stxjel  and  concrete 
construction,  with  about  18  acres  floor  space.  The  layout 
includes  a  complete  private  water  supply  for  |)lant  uses 
and  lire  protection,  bath  and  change  house  for  the  oper- 
atives, first-aid  bos])ital  and  cottages  for  workmen.  A- 
the  ])rr)cesses  are  inherently  continuous,  the;  operation 
continue  21  hr.  per  day  and  .30.")  days  per  year,  on  eight- 
hour  shifts.  Normally,  about  7-")0  men  are  employed  and 
approximately  .30,000  lip.  electrical  energy  is  continuously 
used.  The  freight  movement  in  and  out  of  the  plant  totals 
about  2t"),(KI0  tons  per  year,  while  the  sales  value  of 
the  eyanamid  produced  approximates  $2,T")0,000  per  year. 

The  olficers  and  employees  of  the  company  directly  con- 
nected with  the  construction  and  operation  of  the  plant 
are  as  follows:  Frank  S.  Washburn,  President;  K.  F. 
Cooper,  General  Manager;  A.  E.  Bonn,  Sales  Manager: 
G.  E.  Cox,  Works  Manager;  II.  P.  Eastman,  Superinten- 
dent; W.  S.  Landis,  Chief  Technologist. 

y. 

The  Phlladplphia  Uullnic  on  the  design  of  flat  slabs  of  rein- 
forced   concrete    has    recently    been    promulgated    by    Edwin 
Clark.  Chief  of  Bureau  of  Building  Inspection  of  the  City. 
METHOD  OF  FIGURING  FLAT-SLAB  CONSTRUCTION 

Drop  Construction 
L  =  C.    to   c.   of   columns   of  the   longest    of  straight   bands 

in   In. 
Li  =  Edge  to  edge  of  capital  head  in  in. 
w  =  Total  dead  and   live   load  per  sq.ft. 
d  =  Distance   in   in.  ;from   center  of  gravity   of  centroid   to 

center   of   steel   at   the   drop, 
d,  =  Distance   in   in.   from   center  of  gravity   of   centroid   to 

center  of  steel  at  the  center  of  slab. 
If  drop  construction  is  not  used,  d  =  di. 
.Sutiicient  depth  of  slab  to  V>e  provided  for  shearing  stresses 

as  well  as  bending  stresses. 
Capital  head   —   not  less  than  ro  L. 
Width  of  drop  =  »V„„  L. 
Width   of  bands  =  A   L. 
—  M  =  Moment  at  edge  of  capital   head. 
+  M  =  Moment  at  center  of  span. 


Load  carried  by  straiglit  band  = 


total  ba.v  —  capital  head 


X  w 


+  M  = 


total  bay  —  capital  head       \vL, 
~  2  ^    12 

total  ba.v  —  capital  head       wT,, 

2  ^  2r 


Width  of   concrete   to   resist   compression    at    edge    of   cap- 
ital head  =  Width  of  drop. 

Width    of    concrete    to    resist    compression     when    negative 
WL, 
24 
slab). 

Width  of  concrete  to  resist  compression    in  center  of  span 
-    Width  of  band   -|-   6  T. 

■M 


moment 


„^'    =   width  of  band   +    3  T   (T   ;^   thickness  ot 


Steel: 


d   X   10,000 


I'lace  66%  of  X  in  straight  band    1  „,.„„  „..„:,',  u„„j 
Place  43%  of  x  In  diagonal  band  /  °^  ^^  capital  head. 

+M_ 

d,   X   1(1,000        *' 

Place  66%  of  x,  in  straight  band    1  .„  „„„»„„ 
Place  43%  of  x,  In  diagonal  band  /  '"  center. 
For  2-way  reinforcement  over  capital  head  the  amount  of 
steel  in  straight  band  =  x. 
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Elects^ic    TrsictLioEa    ©na    ^Ihe 
Glhiaca^©!,    Mal'w^SituiMee  <®> 

TIio  j)1;in.-;  for  the  sul)stituti()ii  of  pli-ctric  traction  for 
>.twim  on  certain  mountain  divisions  of  the  Puget  Sound 
line  of  the  Chicago,  Milwauicee  &  St.  Paul  Ry.  have  been 
completed  and  contracts  let  as  has  been  previously  an- 
nounced in  those  colunins.f     Tlie  initial  change  is  on  two 


IiocKv  -MoixTAix  Divisions  of  tjie  Chicago,  Milwau- 
kee &  St.  Paul  Ey. 

engine  divisions  comprising  ll-'!  miles  of  main  line  be- 
tween Three  Forks  and  Deer  Lodge,  Mont.;  tliis  is  the 
first  stej)  toward  a  pending  change  on  two  more  engine 
divisions  wliich  will  extend  the  system  from  Harlowton, 
Mont.,  to  Avery,  Idaho,  some  440  miles  of  line  with  a 
total  of  650  miles  of  track.  Besides  this  it  is  ex])ected 
that,  if  the  operating  results  of  the  initial  installation 
are  as  satisfactory  as  anticipated,  the  system  will  be  ex- 
tended to  the  Pacific  Coast,  giving  8.50  miles  of  line.  The 
change,  from  the  start,  will  require  the  exchange  of  loco- 
motives only  at  points  where  steam  nnit-s  w(mld  ordinarily 
be  shifted,  so  that  there  will  be  no  usele.ss  duplication  of 
equipment  or  loss  of  eilicient  operation  through  short 
runs,  etc.  It  is  reported  that  the  change  is  made  by  the 
oflicials  of  this  road  purely  on  economic  grounds  and  in 


based  on  (iO^{  load  factor.  Snch  a  high  utilization  of 
capacity  can  be  secured  by  adjusting  train  schedules. 

The  first  113  miles  equipjied  will  have  four  substations, 
with  step-down  transformers  and  motor-generator  sets 
converting  from  100,000  volts,  (iO-cyclo  three-phase,  to 
3000  volts  direct  current.  This  is  the  first  use  of  such 
high-potential  direct  current,  exceeding  by  (iOO  volts  the 
somewliat  similar  installation  on  the  near-by  Butte,  Ana- 
conda &  Pacific  Ry.  (see  Engineering  News.  Aug.  15, 
litl-J;  -lune  36,  1913;  Mar.  19,  Apr.  2  and  June  25. 
1914).  Each  motor-generator  set  will  have  a  230()-volt 
synchronous  motor,  two  1500-volt  direct-current  gener- 
ators (connected  permanently  in  series)  and  a  single  ex- 
citer on  the  same  shaft  supplying  the  fields  of  all  three 
machines.  To  insure  good  commutation  at  overloads,  the 
generators  have  commutating  poles  and  comj)en.sating 
pole-face  windings.  The  motors  will  be  used  super- 
excited  at  heavy  loads  so  as  to  draw  "leading  current" 
and  regulate  the  transmission-line  voltage  better. 

The  substations  are  from  27  to  42  miles  apart.  In 
addition  to  the  transmission  lines  of  the  power  company, 
ii  tie  line  will  be  run  by  the  railway  company  from  the 
first  to  the  fourth  station  largely  along  the  right-of-way. 
This  will  result  in  each  substation  being  fed  with  power 
from  two  directions  to  reduce  the  probability  of  interrup- 
tion. The  stations  at  each  end  of  the  line  will  have  two 
2000-kw.  units.  The  two  in  the  middle  will  have  three 
1500-kw.  units. 

For  the  distribution  of  current  to  locomotives,  an  over- 
iiead  trolley  will  be  used.  Two  No.  0000  wires  will  be 
suspended,  parallel  and  in  the  same  horizontal  plane,  from 
a  steel  catenary  supported  on  wooden  poles  by  brackets, 
wherever  track  alignment  permits,  and  by  cross-spans  on 
sharper  curves  and  in  yards.  Steel  poles  will  be  used  only 
where  the  spans  are  so  long  as  to  exceed  the  possibilities 
of  wood  construction.  The  hangers  from  the  messenger 
c:ible  will  connect  alternately  to  one  and  the  other  of  the 
two  parallel  No.  0000  wires.     It  has  been  found  by  ex- 
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hope  of  such   superior  operating   results  as   to   return   an 
iiltniclivc  prolit  on  the  investment   rc<|iiiii'il. 

I'oWKIJ  SlI'lM.V 

The  lailroiid  will  not  gcni'rate  its  own  t'Icctric  ciiricnt  ; 
it  has  colli ia<leil  with  tlu!  Montana  Powi-r  Co.  for  an  ade- 
ipialc  supply.  'I'his  company  has  a  transmission  network 
I  inincitiiig  a  number  of  liydraulic  plants  and  one  steam 
-tatioii,  and  it  has  |>lans  for  several  more  develo|)ments. 
.V  price  of  0.53(Ic.  |)er  kw.-lir.  is  given  the  railway,  but 

•Krorii  liiformntlon  mippllrr)  by  the  (li'tiornl  Klcctrln  Co., 
.Soh«ru'<tii.ly,   N.    V. 

flOtiKliiPerlriK  .Ncwh,"  .Iiiii  If!  nnd  Dec.  llfi,  l!li:),  pp.  I.'I2  iiiiil 
1331;    Feb.    12,   11)14,  p,   371. 


perinicnt  that  this  gi\cs  addilional  llcxiliility  and  |>erinils 
collection,  without  sparking,  of  very  liea\y  currents  at  low 
.speeds  or  moderate  currents  at  very  high  speed,  and  is 
thus  adapted  to  bolli  hca\y  grades  and  high-speed 
stretches  of  the  line. 

lidiOMOTIVKS 

.\l  liist,  there  will  lie  nine  ficighl  and  three  passenger 
Icconiotives,  each  weighing  approximately  260  tons  and 
similar  in  all  respects  excejit  that  the  gear  ratio  of  the 
passengi'r  locomotives  will  permit  of  tlu>  operation  of  800- 
toii  trains  at  60  miles  per  hour,  and  will  carry  an  oil-lired 
steam  boiler  for  heating  the  cans.  All  electrical  and  inc- 


.Iiiiiiiar_y  7,  I!)!.") 
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iluiiiiiiil  imrts  (if  ihc  two  types  ol'  IdcoiuotivcH  will  U-  in- 
UMi'liaiiyi'iihlo  to  rcdinf  cost  dl'  oiicralioii  nixl  iiiiiiiiN'ii- 
11  mo. 

The  luniii  I'nuue.  wliidi  will  curry  nil  tlie  tnulum  ami 
Imller  stresses  of  the  hiioiiiotive,  is  in  four  parts,  arlini- 
lated.  The  two  end  soetioiis  carry  cxteiisioiiH  wiiich  hold 
the  small  lea<linu:  trucks.  There  is  .10  tons  weij^dit  (tn  each 
tuide  Inuk.    Tiie  cai)  is  divided  into  two  similar  sections; 


malely  2W  niih-s  lenjfth.  chaiij^'inK  erews,  however,  at  IIh 
present  division  points.  This  will  he  possihlo  sinco  the 
electric  locomotives  will  need  inspection  ordy  after  a  run 
rtf  some  'v'()(t()  milcH  and  re(piire  no  stops  lor  takinj^'  on 
(Hid  111-  u^iiii    III   for  cleaning. 

OiKi  XNIZAIIO.S 

This  work  on  the  (Miican".   Mdwaukce  &  St.  Paid   i.- 


at  the  outer  end  of  each  is  a  compartment  for  the  en)j;inu-  under  tlur  direeti(»n  of  C.  A.  (ioodnow,  Assistant  to  the 
man,  the  renuiinder  hein;;  occupied  hy  control  e(piipment,  President,  and  in  ehar;,'e  of  construction.  The  field  work 
train  heater,  air-hrake  apparatus,  etc.     Owing  to  the  uu-      i.>  under  the  supervision  of  H.  Booiiwkes,  KIcctrica!  Eugi- 


445-7"- 
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DiKECT-Ci'iiiiKNT  Locomotive:  Cuicaoo.  Milwaukeic  &  St.  Paul  Ry. 


usual  heiiiht  of  trolley  wires  {'l'->  ft.  above  rail ).  the  pauto- 
jiraph  ba.ses  have  to  ho  olevated  about  5  ft.  above  the  cab 
roof. 

Each  driving  a.\le  is  twin-geared  to  a  1.500- volt  motor 
rated  to  give  130  hp.  for  one  hour,  or  157.5  hp.  continu- 
ously. The  locomotive  thus  has  a  one-hour  rating  of  3410 
hp.,  and  a  continuous  rating  of  .3000  hp.,  which  makes  it 
the  most  powerful  type  yet  developed.  The  drawbar  pull 
at  starting  approximates  120,000  lb.,  with  30%  coefficient 
of  adhesion.  The  motors  are  connected  two  in  series  per- 
manently, the  four  groups  being  handled  in  the  usual 
series  and  parallel  combinations.  The  motors  have  com- 
mutatiug  poles  and  openings  for  forced  ventilation  which 
is  supplied  by  a  motor-driven  blower  in  the  cab. 

The  freight  locomotives  are  designed  to  haul  a  2500-tou 
trailing  load  at  16  miles  per  hour  on  gradients  up  to  1%. 
The  same  trainload  will  be  carried  unbroken  over  the 
1.66%  and  2%  ruling  grades  on  the  west  and  east  slopes 
of  the  Eocky  Mountain  Divide  by  the  help  of  a  second 
locomotive  acting  as  pusher. 

One  of  the  most  interesting  parts  of  the  locomotive 
ef|ui])ment  is  the  control  which  is  arranged  for  regenera- 
tive electric  braking  on  down  grade.  This  scheme  has  not 
before  been  employed  with  such  motors  and  on  such  a 
scale.  Track  provision  is  being  made  at  Donald,  the  sum- 
mit of  the  Rocky  ^lountain  grade,  so  that  the  pusher  loco- 
motive may  run  around  the  train  to  the  head:  then  the 
entire  train  on  the  down  grade  will  be  under  compression 
and  held  back  by  the  two  locomotives  under  the  control 
of  the  cngineman  in  the  leading  unit.  It  is  expeetetl 
that  the  locomotives  will  develop  suflicient  regenerative- 
braking  capacity  to  hold  hack  the  entire  train  to  proper 
s])oed  on  down  grade  witlunit  use  of  the  air  brakes,  which 
then  may  be  needed  only  in  emorgency  and  for  stopping 
the  train.  This,  besides  giving  a  duplicate  braking  system 
and  greater  safety  of  operation,  should  reduce  break- 
do^ms,  wheel  and  track  wear,  maintenance  costs,  etc. 

When  the  entire  line  of  four  engine  divisions  is  con- 
verted from  steam  to  electric  traction,  it  is  propo.sed  to 
combine  them  into  two  locomotive  divisions  of  approxi- 


necr  of  the  railway.  Contracls  for  the  electrical  e(piip- 
ment  have  l)een  placed  with  the  (Jencral  Electric  Co.,  of 
Schenectady. 

Fsicalfiic  Fsinr  Buaildnira^s 

The  central  fire-  and  police-alarm  sy.stem  for  protect- 
ing the  buildings  of  the  Panama-Pacific  International 
Exposition  at  San  Francisco  has  been  installed  in  part. 
The  system  comprises  a  central  office  and  full  automatic 
equipment  consisting  of  a  12-eircuit  switchi)oard,  an  8- 
circuit  automatic  rc])cater  with  four  local  engine-house 
circuits,  a  signal-wheel  transmitter  for  transmitting  still 
and  special  alarms,  a  jninching  register,  take-up  reels 
and  an  automatic  time  stamj)  for  recording  the  exact  time 
when  an  alarm  comes  in.  The  stamp  is  controlled  by  a 
.'^elf-winding  electric  clock.  All  testing  of  lines  and  bat- 
teries and  the  battery  charging  arc  controlled  from  the 
main  switchboard. 

The  fire-protection  system  is  described  by  the  official 
organ  of  the  American  Society  for  Fire  Prevention  as 
follows : 

There  are  102  fire-alarm  boxes  instaHed  throughout  the 
grounds  and  buildings.  These  boxes  are  absolutely  nonin- 
terfering  and  successive,  and  so  constructed  that  nine  boxes 
may  be  pulled  simultaneously  and  all  of  them  will  register  in 
succession   their  re-^pective  signals. 

Each  of  the  three  engine  houses  on  the  grounds  is  equipped 
with  an  ornamental  pressed-steel  panel  on  which  are  mounted 
a  12-inch  electro-mechanical  gong,  punch  regl.ster,  tapper 
bell,  take-up  reel  and  an  automatic  switch  which  turns  on 
the  lights  in  the  engine  house  on  the  first  stroke  of  the 
alarm:  these  light-s  are  automatically  turned  off  by  the  switch 
at  a  predetermined  time  after  the  fire  apparatus  has  left  the 
house. 

z  There  is  a  similar  set  of  apparatus  in  the  headquarters  of 
the  Exposition  military  guards  in  the  .Service  Building. 

There  will  be  102.  seven-call  combination  police  telephone 
and  signal  boxes.  These,  together  with  the  fire-alarm  boxes, 
are  mounted  on  ornamental  iron  pedestals,  surmounted  by  a 
red  globe  on  which  Is  etched  "Fire  Alarm"  iti  white  letters. 
By  means  of  a  signal-wheel  transmitter,  operated  by  an  elec- 
tric motor  in  the  central  office,  code  signals  will  be  flashed  on 
these  lamps  at  night  to  notify  the  guards  that  their  services 
are   required. 
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Sca©EatnlJ!icaSS5^  Desi^Eaed  Car 
Seats 

In  tlie  design  of  scats  for  the  new  steel  subway  cars 
of  the  New  York  Municipal  Ry.,  the  cooperation  was 
secured  of  the  American  Posture  Lea<rue,  an  orjranization 
of  orthopedic  experts.    The  ty]ie  fiually  evolved  is  consist- 


^^^4^ 


Ciiosis-SEiTiox  OF  Seat  in  >.i;w  Slbway  Cau;  Xew 
York  Municipal  Ry. 

nit  with  the  League's  recommendations  and  practical  op- 
cratin<:  necessities.  The  accompanying  illustration  shows 
a  section  through  one  of  the  transverse  seats.     The  pass- 


enger sits  firmly  and  coml'ortahly  in  correct  upriglit 
posture;  incorrect  position  cannot  be  held  without  con- 
stant effort.  Neither  heads  nor  hats  will  bump  with  pas- 
sengers sitting  back  to  back.  Seats  and  back  cushions, 
except  for  folding  seats,  are  spring  upholstered,  covered 
with  woven  rattan  stretched  over  hair  felt  inclosed  in  can- 
vas. The  folding  seats  have  no  springs  but  are  heavily 
padded  with  hair  felt.  Frames,  cushions  and  backs  are 
being  made  by  Hale  &  Kilburn  Co..  Philadelphia. 

:^ 

lEadln'^adtisal  Electric  S^n^fcitif&iJ 

O^t^ts  for  Steass&  S&^o'^els 

Small  generating  units  have  been  placed  on  several  of 
the  steam  shovels  of  the  Utah  Copper  Co.,  because  of 
troubles  with  other  means  of  supply.  These  machines 
have  to  operate  on  night  shift  and  good  illumination  is 
required  on  the  bank  excavated  and  around  the  shovels. 
A  general  illumination  of  the  work  is  furnished  by  search- 
lights on  the  opposite  side  of  Bingham  caiion.  This  is 
supplemented  with  some  20  incandescent  lamps  at  each 
shovel.  For  some  years  a  cable  and  reel  was  used  connect- 
ing to  a  pole  line,  but  rocks  rolling  from  one  terrace  to  an- 
other carried  away  poles  and  injured  the  cables.  Trial 
was  made  of  a  small  (1-kw.)  steam-turbine  set  recom- 
mended by  the  Westinghouse  Electric  &  Manufacturing 
Co. ;  this  was  mounted  on  the  under  side  of  the  main 
frame  of  one  shovel  (see  accompanying  illustration)  and 
supplied  with  steam  from  the  shovel  boiler.  This  shovel 
made  such  a  good  record  that  six  more  outfits  were  in- 
stalled.    The  unit  is  designed  for  nmning  long  periods 
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without  care.  Tlicri'  art'  no  dcliialc  jiaits:  tlic  •^'ovcrnor 
allows  fill!  capacity  to  bo  (lovclo|H'ii  on  I'roni  !•()-  to  "^."iO- 
II).  steam  j)rossure,  so  that  steady  liiiht  is  secured  in  spite 
of  ahrnpt  chaniros  in  steam  pressure. 

By  J'.  II.  Skinnki:* 

The  economy  of  the  computing  machine  is  duo  not 
only  to  its  extreme  rapidity  but  also  to  the  fact  that,  by 
eliminatina:  logarithms  and  otherwise  simplifying  the 
work,  it  enables  a  less  highly  trained  and  therefore  less 
liighly  paid  man  to  perform  the  work.  Thus  it  saves  money 
in  two  ways:  By  reducing  the  time  necessary  for  compu- 
tation, and  by  reducing  the  money  cost  of  the  remaining 
tim(>.  The  work  must,  of  course,  he  supervised  l)y  a  com- 
petent computer. 

To  be  of  use  to  the  engineer,  a  machine  must  be  accu- 
rate, rapid,  simple  in  operation,  and  dural)le,  and  its 
initial  cost  must  not  be  too  high.  During  the 
last  ten  years,  the  writer  has  tested  eleven  dif- 
ferent tyi)es  of  machines  in  various  kinds  of 
work,  having  performed  computations  for  sev- 
eral branches  of  the  government  of  the  District 
of  Columl)ia,  for  ])rivate  individuals,  and  in 
ri'search  work.  As  he  has  used  the  ''Iinins- 
viga  Midget"  for  several  years,  this  madiine 
will  be  taken  to  illustrate  the  application  ol 
machine  work  to  engineering  computation. 
It  differs  from  several  others  of  similar  make 
mainly  in  its  greatly  reduced  size  and  weight — 
covering  an  area  of  12.7  X  ^'--^  i'l-  (two-thirds 
the  area  covered  by  an  open  volume  of  Veg-a's 
Jjogarithms)  and  weighing  TVa  lb. — thus  be- 
ing moved  easily  from  i)lace  to  place,  and  rest- 
ing on  the  drawing  or  map  with  little  inter- 
ference with  the  work. 

This  type  of  machine  consists  essentially  of  a 
fixed  counter — the  niultii)lican(l  counter — and 
a  sliding  carriage  containing  a  multiplier  or  ijuotient 
counter  and  a  result  counter.  Tlie  machines  are  nuide  in 
different  cajjacities,  but  all  ordinary  engineering  work 
can  be  performed  upon  the  smallest  size — that  with  9 
l)laces  in  tlie  multiplicand,  8  places  in  the  multiplier,  and 
l;j  places  in  the  result. 


KKAriiiiKs  oi'  'nil;   CuMi'iiisii    Mm  mini: 

.\ri  I'lt.M '^  A.nnmlier  mice  set  upon  the  inacbine  cjmi- 
iiol  lie  altered  until  thi'  operation  has  been  finished,  so  thai 
ilie  o|)eratioti  indicated  upon  (he  machine  is  Mk!  opeiation 
tliiil  has  been  performed.  It  '\n  impoHsibh-  for  tlx;  machine 
lo  '.ii\i'  an  incorrect  result  exi-ept  bv  brc-aking  down  com 
piclrly. 

It  M'lni  rv  M iilll/)liiiilitin  :  Tests  niaile  by  the  writci 
>e\cn  years  ago  show  that  the  machine  is  alunit  six  times 
as  rapid  in  multiplication  as  hand  work. 

l>ii'iston — Similar  tests  show  tlif;  machine  to  be  about 
seven  times  as  rapid  as  hand  work,  requiring  also  much 
less  time  in  cheeking. 

Ailililiiin — In  tliirt  operation  the  machine  is  somewhat 
superior  to  hand  work,  but  no  ch(;ck  is  available  i'xc(;pt 
repetition  of  the  work. 

Siihlriifliiin  —  When;  one  number  is  to  be  subtracted 
from  a  number  of  othcu's,  the  machine  is  more  rapid  than 
hand  work,  but  for  single  subtractions  hand  work  is  best. 

SifiKirr  Root — The  following  is  easily  worked  out  in 
:i5  sc'onds : 


V  fr(!.Oa«  -I-  348.572  =  300.90 

SiiMi'LK  rrv  IN  Oi'EHATiON — Any  clerical  worker  c;in 
learn  to  operate  the  machine  for  all  ordinkry  work  with  a 
day's  practice,  and  for  all  operations  within  a  week. 

Di'HAHiLiTY — A  machine  in  constant  use  in  the  office 
of  the  Surveyor  of  the  District  of  Columbia  for  4  years 
is  apparently  in  as  good  condition  as  ever,  and  no  repairs 
have  been  made  upon  it. 

IyiTi.\L  Cost — Machines  availal)le  for  use  of  en- 
gineers range  in  price  from  $250  to  .$150.  The  ''Bruus- 
viga  Midget"  sells  for  $2(5. 

Ol'KKATION 

Miilfi/i1irn!ion--Ouo  factor  being  set  upon  the  multi- 
])li(and  counter,  the  other  is  made  to  appear  upon  the  nnil- 


•Chief  Computer,   Surveyor's   office,  Washington,    r>.   C. 


A  Co.Mi'LTi.vu    .Machine  Suited  to   Kngineeus'   Use; 

THE   "BliUXSVlCA    MlUtiET" 


tii)lier  counter  i)y  turning  a  crank.  An  average  of  'iY_, 
turns  of  the  crank  is  necessary  for  each  figure  of  the  mul- 
tiplier. 

Divuion — This  is  merely  the  reverse  of  multiplication, 
i)ut  an  average  of  5  turns  of  the  crank  for  each  figure  in 
the  (juotient  is  necessarj'. 

Diiision  and  Multiplication — Cases  like  the  following 
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may  be  worked  out  in  one  operation,  but  only  small  num- 
bers can  be  used 

'V,,  X  36  =  11.77  " 
Tliis  is  accomplished  by  setting  17  on  the  extreme  left 
side  of  the  multiplicand  and  setting  36  on  the  e.xtreme 
right,  moving  the  carriage  over  to  its  extreme  right  po- 
sition, and  adding  and  shifting  the  decimal  place  until  52 
appears  under  the  17,  when  11.77  will  appear  under  the 
36,  and  0.32()i)  (the  value  of  "/sj)  will  appear  on  the 
multiplier  counter. 

Addition — The  number  to  he  added  is  set  upon  the  mul- 
tiplicand counter,  when  a  clockwise  turn  of  the  crank 
will  cause  that  number  to  be  added  to  tliat  upon  the  result 
counter. 

Subtraction — The  same  as  addition  except  that  the 
crank  is  turned  in  the  counter-clockwise  direction.  If 
the  number  subtracted  is  greater  than  that  upon  the  re- 
sult counter,  the  operator  is  notified  by  the  ringing  of  a 
gong. 

Sqvare  Root — First  ^iethod — The  number  whose  root 
is  to  be  found  is  registered  upon  the  result  counter,  and 
pointed  off  into  places  of  two  figures  each,  as  in  hand 
work.  The  square  root  of  the  largest  square  in  the  left- 
hand  period  is  set  upon  the  multiplicand  counter  and  sub- 
tracted as  many  times  as  there  arc  units  in  the  root.  The 
carriage  is  shifted  one  place  to  the  left,  and  the  root  upon 
the  multiplicand  counter  is  doubled,  and  used  as  a  trial 
divisor.  The  remainder  (including  the  next  period  of 
two  figures)  is  divided  mentally  by  this  trial  divisor,  and 
the  quotient  is  annexed  to  the  part  of  the  root  upon  the 
multiplicand  counter,  when  we  subtract  a  number  of  times 
equal  to  this  last  quotient.  The  carriage  is  shifted  an- 
other place  to  the  left,  the  last  figure  in  the  part  of  the 
root  already  found  is  added  to  this  part  of  the  root  (on 
the  multiplicand),  this  is  used  as  a  trial  divisor,  as  be- 
fore, and  the  numlier  on  the  multiplicand  counter  is  sub- 
tracted as  many  times  as  there  are  units  in  the  quotient. 
This  process  is  continued  until  one-half  the  places  in 
the  root  have  been  found,  or  one  more  than  half 
if  an  odd  number  of  places,  when  the  number  upon 
the  multiplicand  counter  is  used  as  an  ordinary  di- 
visor and  the  remaining  figures  of  the  root  are  obtained 
as  in  division. 

Second  Method — The  number  whose  root  is  to  be  found 
is  registered  upon  the  result  counter  as  in  the  previous 
case,  unity  is  subtracted  from  the  right-hand  period, 
then  3,  then  5,  etc.,  iintil  the  number  to  be  suiitracted 
is  greater  than  the  number  to  I)e  subtracted  from.  The 
carriage  is  then  shifted  one  place  to  the  left,  the  number 
on  the  multiplicand  is  increased  l)y  unity,  and  I  is  an- 
nexed to  the  next  cohunn  to  the  right  in  the  multiplicand 
counter,  when  we  again  subtract,  then  the  right-hand 
column  is  increased  to  3,  and  a  subtraction  nuidc,  then  .5, 
etc.,  as  before,  until  one-half  of  the  required  root  has  been 
found,  or  one  more  than  half,  as  above,  when  the  remain- 
ing figures  arc  found  as  in  division. 

The  advantage  of  tlie  second  method  is  that  no  trial 
divisor  is  used,  and  no  time  is  wasted  by  using  a  wrong 
quotient.  Ry  both  these  methods  the  last  figure  in  the 
root  may  show  an  error  of  one  unit,  hut  this  may  be 
obviated  by  carrying  the  number  out  to  one  more  jdace 
than  the  nnnd>er  required.  To  check  the  operation, 
we  s<|narc  the  root  foniid,  iind  c(im|>iuc  with  Ihe  original 
number. 


Al'l'IJCATION    TO    EXGINEEUING    WoKK 

TrjVVKRse — The  course  having  been  set  upon  tlie  mul- 
tiplicand counter,  we  cause  the  sine  and  cosine  of  the  bear- 
ing to  appear  successively  upon  the  nniltiplier  counter, 
when  the  latitude  and  departure  will  appear  upon  the  re- 
sult counter.  It  is  unnecessary  to  comi)are  the  numbers 
on  the  machine  with  the  data,  as  this  check  takes  some 
time,  very  few  errors  are  made,  and  a  fairly  large  propor- 
tion of  those  that  are  made — such  as  using  the  function 
of  a  wrong  angle,  transposed  figures,  etc. — are  not  picked 
up  by  it.  It  is  best  to  complete  the  traverse,  when  two 
methods  of  checking  are  offered.  (1)  If  the  traverse 
forms  part  of  a  tract  whose  area  is  known  or  is  to  be 
computed,  then  adding  the  areas  of  the  various  parts  and 
comparing  with  the  total  area  affords  a  very  nearly  abso- 
lute check.  (2)  If  the  traverse  stands  by  itself,  we  may 
check  by  dividing  the  smaller  coordinate  by  the  larger 
and  comparing  the  anti-function  with  the  bearing;  the 
larger  coordinate  being  on  the  nndtiplicand  counter,  we 
cause  the  secant  or  cosecant  of  the  bearing  to  appear  on  the 
multiplier  counter,  when  the  course  will  appear  on  the  re- 
sult counter.  It  is  evident  that  this  check  is  much  superior 
to  any  that  can  be  applied  in  hand  or  logarithmic  work, 
since  the  check  is  absolute,  the  functions  employed  in 
the  check  being  different  from  those  in  the  original 
work. 

Adding  Angles — Angles  may  be  added  on  the  ma- 
chine more  rapidly  and  with  a  greater  degree  of  accuracy 
than  by  hand.  But  as  the  separate  items  of  such  addition 
are  sexagesimal  quantities,  the  result  appears  on  the  result 
counter  as  an  apparently  confused  expression  of  degrees, 
minutes  and  seconds.  The  expression  may  be  reduced 
to  the  proper  form  by  adding  the  arithmetical  comple- 
ment of  GO  to  the  second  column  and  to  the  minute  col- 
umn. 

Thus :  The  multiplicand  counter  being  numbered  from 
right  to  left,  the  three  left-hand  places,  9,  8,  and  7,  arc 
reserved  for  degrees,  since  these  are  properly  expressed 
in  units,  tens,  and  hundreds,  and  the  two  places  5  and  4 
are  reserved  for  minutes,  since  these  are  properly  ex- 
pressed only  in  units  and  tens,  and  similarly  places  2  and 
1  are  reserved  for  seconds.  Places  6  and  3  serve  to  separ- 
ate the  groups.  The  items  being  thus  set  and  added,  0  is 
set  on  the  multiplicand  counter  at  place  3,  and  4  at  place 
2,  this  number  is  added  n  times  to  the  sum  on  the  result 
counter  until  0  appears  in  place  3  and  less  than  6  in 
place  2.  By  this  means  60  has  been  .subtracted  n  times 
from  the  number  shown  in  the  last  3  places  (or  the  num- 
ber of  seconds)  and  n  has  been  added  to  the  number  in 
place  4  (or  the  units'  place  of  the  minutes  colunm).  The 
same  operation  performed  in  places  6  and  5  reduces  the 
minutes  to  degrees. 

Of  course,  the  two  columns  (seconds  and  minutes)  may 
be  reduced  simultaneously. 

This  operation  is  correct  only  wlien  the  total  sum  of  the 
seconds  and  the  total  sum  of  the  minutes  are  each  less 
than  1000:  hut.  as  the  reduction  may  be  made  at  any 
stage  of  the  addition,  we  have  only  to  watch  the  result 
counter,  and  reduce  as  described  when  the  sum  of  either 
the  seconds  or  the  minutes  approaches  1000.  This  o]H'ra- 
tion  apjM'nrs  somewhat  cumbersome  and  uncertain  from 
description,  l)ut  the  writer  has  employed  it  with  siuccss 
for  the  last  5  years.  The  following  example  will  illus- 
trate ; 
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AiursTMKNT  OK  Co»ii!l)iN.\ri:s^Tlu"  error  of  closure 
iiul  the  eorieet  total  for  eiicli  coluiiin  lioiii;.'  (leteriiiiiied, 
this  correct  total  is  to  lie  <livi(h<(l  hy  tlie  actual  total,  an 
ojieration  re(|uiriiif>:  ahoiit  I'l  to  '^0  sec;  this  opeia- 
tiou  ;jives  the  proportion  hy  whiih  each  coordinate  is 
to  1)0  niiiltiplieiK  which  is  acc(ini])lisheil  hy  causiiifj  each 
roiirdinati'  to  ajipi'ar  upon  the  niulli|ilicanil  counter,  when 
the  adjusted  coordinate  will  appear  upim  the  result  coun- 
ter. The  operation  is  checked  hy  addin::  the  adjusted  cn- 
ordinates  and  eoni])arin_ir  the  sum  with  the  corrected  total. 

DoriJLK  Mi:i!ii)i.vx  Dist.vnces — These  are  worked  out 
with  ea.se.  as  any  nuinher  set  upon  the  multiplicand 
counter  may  he  either  added  or  suhtracted  at  will  accord- 
ing to  the  direction  in  which  the  crank  is  rotated  ;  and  a 
numher  once  set  upon  the  maciiiue  cannot  i  iiantxe  until 
the  end  of  the  operation. 

Paiitial  Arkas — When  all  the  necessary  multiplica- 
tions have  heen  made  (without  checking;  during  the  pro- 
cess) each  i)artial  area  is  divided  hy  one  of  its  factors, 
when  the  other  will  appear  upon  the  result  counter  if  tin; 
work  is  correct.  This  check,  while  not  mathematically 
ahsolute,  is  praitit'ally  so,  and  is  superior  to  the  check  hy 
easting  out  !)'s. 

The  various  steps  in  working  out  a  traverse  of  sixteen 
lourses  were  recently  timed  hy  the  writer  with  the  fol- 
lowing results,  the  courses  varying  in  length  from  i)i.H) 
ft.  to  2.552.50  ft.:  Working  out  coordinates.  12  min.  45 
sec;  checking  coordinates  (secant  check  omitted).  9  min. 
]5  sec;  adding  coordinates  (using  listing  machine),  2 
min.  15  .sec;  adjusting  coordinates,  IG  min.  30  see.;  de- 
termining 1).  M.  D"s  and  partial  areas  and  checking,  23 
min.  45  sec ;  total,  (i4  min.  30  sec 

Similarly,  a  9-cour.se  traverse  was  worked  out  (with- 
out determining  area)  in  Hi  min.  30  sec  (7  min.  10  sec 
in  working  out  the  coorilinates,  and  9  min.  20  .sec  in 
eheeking.  including  the  seeant  ehcck). 

Solution  ok  Triangles — Sine  Formula — Divide  the 
known  side  by  the  sine  of  the  opposite  angle  (an  opera- 
tion requiring  about  20  see.,  exclusive  of  time  spent  in 
looking  uj)  the  function),  set  the  resulting  quotient  on  the 
multijilicand  counter,  and  cause  the  sine  of  each  of  the 
remaining  angles  to  apjiear  on  the  multiplier  counter, 
when  the  value  of  the  required  sides  will  appear  upon  the 
result  counter.  These  multiplications  can  lie  i)erformed 
in  about  5  sec  eaeli  (exclusive  of  time  s|)ent  in  looking 
UJ)  functions).  If  a  direct  check  is  required,  perpendicu- 
lars may  be  dropped  from  one  of  the  vertices  to  the  op- 
l)osite  side. 

Three-Side  Case — Use  the  formula 
(rt  +  b)(a  —  b) 


This  can  be  wmkcd  oul  in  I  min.  35  hcc 

All  olhi-r  case.-"  of  oblique  triangles  can  be  more  readily 
solved  by  combinations  of  right  triangles  than  by  the 
somewhat  cuiiibeisoiiic  jind  involved  rormnlas  of  logarith- 
mic computation. 

Il  is  imposHible  to  mention  all  the  applications  of  the 
compiilitig  machine  to  engineering  computations,  but  in 
general  any  work  that  can  be  dune  with  pajier  and  |icncil 
can  be  done  on  the  machine  with  greater  rapidity  and  a 
higher  degree  of  accuracy.  'I'lie  short  method  of  comput- 
ing adjacent  lots  of  eipial  frontage  whose  rear  lines  make 
an  obliijue  angle  with  the  street,  as  ihf.scribed  in  lO.vci- 
Ni:i;i!i\(!  Xkw.s.  Oct.  S.  |!)|  1,  may  be  performed  on  the 
machine  wiih  coiisidernble  .saving  of  time,  as  the  area  of 
each  lot  is  obtainerl  by  one  turn  of  the  crank,  and  depths 
likewi.se,  so  that  recording  the  results  becomes  the  greater 
part  of  the  operation. 

'rile  mai'iiine  is  of  considerable  help  in  working  out 
uijides:  Tlie  rate  is  set  on  the  multiplicand  'ounter, 
tile  station  (in  feet)  on  the  milltiplicr  counter,  and  the 
grade  of  that  .station  on  the  result  counter;  then  by  caus- 
ing the  numher  of  any  other  station  to  appear  upon  the 
multiplier  counter,  the  grade  of  that  station  will  ajipear 
upon  the  result  counter.  Continuing  the  process  until 
we  reach  some  known  station  and  grade  will  afford  an 
ah.solute  check. 

The  Monroe  Calculating  Machine,  which  has  appeared 
recently  upon  the  market,  is  similar  to  the  Brunsviga 
in  operation,  except  that  the  quantities  are  set  on  the 
machine  by  means  of  keys  in.stead  of  l)v  levers.  Tt  has 
Hi  places  in  the  re.sult  counter,  8  in  the  multiplicand,  and 
8  in  the  multiplier. 

The  writer  finds  Loomis'  Logarithms  of  service  in  ma- 
chine work,  as  this  i)ublieation  contains,  in  addition  to  the 
logarithms,  the  natural  functions  to  (i  places  of  decimals, 
and  1-min.  intervals,  with  means  for  interpolation,  a 
feature  lacking  in  most  tables  of  natural  functions  in  use 
among  engineers.  The  work  is  published  by  the  Amer- 
ican Book  Co.  and  sells  for  $1. 


The  j)re.-i.<ed-steel  cradle  shown  in  ilic  accompanying 
illustration  is  being  used  to  supjiort  exposed  cables  on 
some  of  the  New  York  subway  excavation  and  it  has  also 
been  approved  i'or  the  Boston  subway  and  lor  street  opeu- 
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A    Stei;l   CiiAOLi:    i-ou   Sci'poi!TIX(j    Electuic    Cables 
niiiiNG  Excavation 

ings  in  Baltimore.  The  old  practice  has  heen  merely 
to  swing  any  exjiosed  cables  from  timber  work,  etc.,  by 
wire  or  marlin;  damage  to  the  cables  from  chafing,  etc, 
often   resulted.     The   device   has   been   patented   by    M. 
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Blumenthal  and  B.  S.  Barnard  and  is  beiiiii  supplied  by 
B.  S.  Barnard  &  Co.,  50  Church  St.,  Xow  York.  For 
the  lines  of  power  and  telephone  eonipanie.s,  galvanized 
tradles  are  reoonnnended ;  for  fire  and  polite  tables  red 
and  green  enameled  pieces  are  put  out.  Brass  tags  com- 
plete the  tlesignatiou  of  cables. 
'*■ 

III  reconstriuting  tlie  C'osliocton  bridge  of  the  Pan- 
liandle  route  of  the  Pennsylvania  Lines  W(>st  at  the  Musk- 
ingum Eiver  crossing  in  eastern  Ohio,  the  contractor 
solved  some  of  his  trestling  proldems  by  building  and  suc- 
cessfully using  a  quite  original  piledriver  rig. 

The  Mork  to  be  done  was  to  drive  a  falsework  trestle 
for  the  erection  of  the  new  steel  truss  bridge  (three  210- 
ft.  spans^    alongside  of  the  obi  l)ridge  whi<h   liad  been 


the  piles  at  a  reach  of  ;?0  ft.  but  also,  by  means  of  the 
swinging  l)oom,  place  all  of  the  caps,  bracing,  stringers, 
etc.,  for  the  falsework  complete,  as  the  piledriver  ad- 
vanced. 

Actually  only  half  the  bent  was  driven  in  one  position 
of  the  driver;  that  is,  the  falsework  was  built  in  tno 
longitudinal  halves,  one  of  which  could  be  completed  all 
the  way  across  the  river  or  across  one  or  more  spans  of 
the  new  bridge,  before  returning  to  drive  and  build  the 
other  luilf. 

Fig.  1  shows  the  driver  at  work.  As  will  be  seen  there, 
the  essential  feature  is  that  the  leads  are  suspended  from 
a  transverse  runway  on  wliich  they  can  travel  across  a 
width  of  about  16  ft. 

The  drawing  (Fig.  3)  gives  the  construction  of  the 
driver  in  detail.  The  main  portion  is  a  traveling  tlerrick 
frame  whose  base  is  extended  30  ft.  forwartl  from  the  mast 
and  stiffened  by  vertical  and  lateral  guy  stays  of  %-iii- 
wire    r()])e.      On   the   forward   end   of   this   overhang   is 


Fios.  I  Axn  2.    Two  Vii;w.s  of  the  Caxtilevku  Dkivkk  Woi;Ki.\t;  ox  the  Coshocton  Bimdoe  Falsework 


ilaniiigcil  in  tJM'  flood  of  ^lardi,  ini.'!.  The  jtands  of  the 
new  bridge  were  30  ft.  long  and  the  pile  bents  were  to 
be  placed  at  the  panel-points. 

On  ai-count  of  the  river  coiiditiims  and  (he  conforma- 
tion of  the  ground  at  the  site,  neither  a  floating  ]tiledriver 
nor  a  land  piledriver  could  i)e  used  to  advantage,  nor 
conld  the  piles  he  reached  with  u  track  driver  operating 
from  the  old  structure.  As  the  falsework  bents  were  to 
be  placed  30-rt.  centers,  a  regnlar  track  driver  (reaching 
about  KI  to  20  ft.)  could  not  be  operated  on  the  falsework 
trr-stle  without  driving  intermediate  bents  for  the  sup- 
port of  the  piledriver,  which  would  have  been  entirely 
useless  in  the  erertioii  of  the  bridge.  Therefore,  the  spe- 
cial rig  described  below  was  devised  as  a  combination  |)ilc- 
driver  and   falsework  traveler  that  would  not  only  drive 


mounted  a  gallows-fraiue  alH)ut  30  ft.  high  Avbose  top  rails 
consist  of  two  10-in.  l-bcams.  A  pair  of  piledriver  leads 
barrgs  Ix'tween  these  I-beams,  supportetl  on  their  upper 
flanges  by  two  2V2-ii>-  rollers  which  serve  as  bearings  for 
two  knife-edges  (vertical  plates)  in  the  head  of  the  leads. 
This  detail  allows  the  leads  to  swing  forwai'd  or  back 
without  binding  on  the  2Vo-in.  rollers  or  interfering  with 
the  actioir  of  tlie  rigging  which  traverses  the  leads  along 
the  T-beams. 

The  traversing  rigging  conrprises  two  side-haul  ropes, 
one  of  which  is  the  hoisting  line  of  the  pilehammer 
(steam  hammer),  which  passes  sideways  from  a  sheave 
at  the  top  of  the  leads.  The  arrangenuMit  is  rigged  as 
sketched  at  .1  iu  Fig.  3.  The  weight  of  the  hammer  olfer-s 
a  greater  resistance  than  the  friction  of  the  leads  on  their 
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uppoit  ;  tlii'ivl'drc    Hit'  Iciuls  will  Inivi-rso  when  llic  twi.  on  llir  middlr  liiic  <if  the  irr^<|lc  to  the  miis  of  llii>  fir-t 

[      diiiiosiiif,'  liiH's  arc  pntiicriy  iiiiiiii|iiiliit('i|,  (li(«  inovalilo  |)iil-  hall. 

Iiv  ill  llif  liaiimicr  actiiii:  siilistaiiliaiiy  as  a  llxcil  slicav.'.  'I'liis  (n-htlf  woik  wax  (lone  <liiiiii«  tlic  pawl  Hiiiiimcr. 

W  lii'ii  a  strain  is  iicld  on  the  ri^'lit-liaiKl  liiK>  the  Imiimi.T  lly  Sci.l.  'i'4.  tin-  lu-w  mIuoI   bridge  had   Ijuoii  coniplutfly 

raisi'd  and  lowcn-d  hy  hauling'  in  or  paying'  out  the  I.'l't-  tTi'ilfd  on  the  falsework,  and  was  inovt'd  over  in  |)lac<!  ol' 


liMiid   line. 

Till'  foot  of  the  leads  cioars  the  top  vi  ija'  lower  rro; 


I 


IbSpoef. 


the  old  hridp>. 

'i'lic  hrid;.'f  was  roust riictcd  under  the  ;,'eii('ral  direction 
of  .1.  V.  liland,  Kiijiineer  of  Mrid^'es,  IV'iinsylvaiiia  Ijines 
West  of  I'ittslmiKli. 

The  Scahoard  Construction  Co..  I'iiiladclpliia.  was 
the  contractor  for  the  entire  erection  work.  S.  J'. 
.Mitchell,  president  of  tla;  company,  devised  the  spetial 
jiiledriver,  as  well  as  the  methods  and  apj)liHiii-es  used  in 
the  rest  of  the  work. 

A  Siimple   Form  for  Eartli^M^orR 
Commputatios&s 

Hv  I-;.  F.  Vi:i[i'i-.\\<K* 
\  very  ra|)id,  conipact  form  of  computing'  from  center- 
line  heij;hts  the  volumes  of  dams,  railroad  endjankments, 
cnnal  prisms,  etc..  for  ])reliminary  estimate.s,  bas  heon  de- 
veloped hy  the  writer.  There  are  two  i;ciicral  cases,  a  and 
h  as  follows: 


Section     A-B 
FUi.    ;5.       C.WTIT.KVKI!    PlI.KDItlVKl!     Wiril     Tl!AVKl;SI\(!     Le.\I)S 


f     timher  of  the  gallows-frame,  so  that  after  a  pile  is  driven      (/^o     Cenier-linn  elevalioiis  nl  100-ft.  .^ifaiious. 
the  leads  can  be  .swunpr  forward  or  hackward  to  disengage  Directions:      Talmlate   in    vertical   (ohimns. 

iiid  clear  the  pile,  and  then  traver.se  sideways  to  drive  the     station,  the  following  quantities: 


ne.x't  pile.  However,  a  ])air  of  drop  l)olts  is  provided  hy 
which  the  leads  are  held  in  position  with  res|)cct  to  this 
(Toss-tiniher  while  driving  a  pile. 

This  piledriver  worked  in  all  respects  successfully.  The 
6-pile  semihents  were  driven  and  cai)ped,  stringers  and 
deck  laid  and  piledriver  advanced  in  regular  succession, 
and  after  completing  enough  trestle  to  cover  one  span  or 
more  (one  s])an  =  210  ft.),  the  driver  returned  and  Imilt 
the  second  half.    The  caps  of  the  second  half  were  spliced 


for   each 


( 1  I      I'resent  center-line  elevation. 

i'i)      Proposed  center-line  elevation. 

(;>)  Vertical  dill'erence  hetween  these  two  eleva- 
tions, which  is  the  center  height  of  the 
prismoid. 

(4)      Square  of  the  center  height. 
Multiply  the  sum  of  tiie  center  heights  by  *ho  top-level 
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widtli  of  the  prism,  if  it  is  in   fill,  or  the  l)ottom-levt'l 
width,  if  it  is  in  cut. 

Multiply  the  sum  of  the  squares  of  the  center  heights 
by  the  slope  ratio,  i.e.,  the  base  divided  by  the  height. 
II  the  slopes  on  the  two  sides  of  the  prismoid  are  not  the 
s.-inu',  multiply  by  the  average  of  the  two  .^lojie  ratios. 

-Multiply  the  sum  of  these  two  produt-ts  by  100  ft.  and 
divide  by   27;  the   quotient   will    be   the   volunu'  of   the 
prismoid  in  cubic  yards. 
(h)      Center-line  elerations  at  irreyular  intervals. 

Directions:  Tabulate  in  vertical  columns,  the  follow- 
ing quantities : 

( 1 )      Station  at  which  elevation  is  taUeii. 
Present  elevation. 
Proposed  elevation. 
Center  height  of  j)risni    (diffiMciicc  bctwc-cii 

above  elevations). 
Square  of  center  height. 
One-half    the    difference    in    stationing    be- 
tween  the  preceding  and   the   succeeding 
points,  divided  by  100.     Call  this  f|uantity 
the  distance  factor. 
Product  of  center  height  and  distance  factor. 
Product  of  square  of  center  height  and  dis- 
tance factor. 
.Multi])ly  the  sum  of  the  quantities  in  cohinin  "  Ijy  tlie 
level  widtli  of  the  pri.sm. 

^lultijjly  tlie  sum  of  quantities  in  cnlumn  S  iiy  tiie  slope 
i-atiii. 

Multiply  the  sum  of  both  tliese  products  l>y  100  and 
divide  by  21  ;  the  (piotient  is  the  volunu'  of  tlie  prismoid 
in  cubic  yards. 

The  proof  of  the  correctness  of  the.se  procedures  can  l)e 
obtained  directly  from  the  expression  for  the  cross-sec- 
tion area  of  a  prismoid  in  terms  of  its  center  height,  top- 
level  width  and  slope  ratios,,and  from  the  "average  end 
area'"  appro.xinuition  for  volumes  in  terms  of  cross-sec- 
t'lm  ;iri'a. 


(8) 


Tile  accon!i)anying  illustration  shows  the  electric  gen- 
erating set  of  the  Columbus  water-works  used  in  thaw- 
ing out  frozen  water  mains  and  services.  For  convenient 
trans])ortation  the  various  parts  have  been  bolted  to  a 
frame  of  8-in.  channels.  Tliis  is  carried  by  the  2y2-ton 
general-service  motor  truck  of  the  department;  the  set 
is  in  u.se  during  that  time  of  the  year  wJien  the  truck  is 
least  wanted  for  other  purposes. 

Tlie  outfit  comprises  a  30-kw.  direct-current  lOO-volt 
800-r.p.m.  generator,  driven  by  a  four-cylinder  gasoline 
engine  capable  of  being  run  steadily  at  speeds  between 
2.50  and  850  r.p.m.  There  is  a  radiator  and  fan  pro- 
portioned for  full-load  continuous  operation.  On  a 
switcldjoard,  between  engine  and  generator,  are  mounted  a 
voltmeter,  ammeter,  field  rheostat,  main  switch  and  cir- 
cuit-l)reaker.  The  operator  can  control  the  engine  and  elec- 
trical equipment  without  moving  from  one  position. 
Leads  from  the  switcliboard  fuses  go  to  the  slip  rings  of  a 
ciilile  drum,  carried  under  tlie  right-hand  >;ide  of  the 
truck  body.  This  drum  has  two  210-ft.  ;500,000-circ.  mil 
fie.xible  caldes.  The  cable  is  rewound  liy  power.  Special 
bronze  hand  clamps  are  used  to  make  contact  on  pipes 
iietween  %  and  2V2  in.,  and  on  iiydrants,  bibcock.s,  etc. ; 
no  tools  are  neces.sary. 

The  plant  has  a  capacity  of  melting  12  lb.  of  ice  per 
niinnte  but  the  melting  effect  is  concentrated  on  the  inside 
wall  of  the  jiipe  and  only  a  skin  of  water  around  a  core 
of  ice  is  necessary,  the  core  being  reduced  by  the  flow 
of  water.  It  has  been  found  in  practice  that  as  .^^ooii 
as  a  few  drops  of  water  show  at  the  delivery  point,  cui-- 
rent  may  be  shut  off  and  the  water  left  to  complete  the 
thawing.  Unless  pipes  inside  a  building  are  frozen,  it 
is  found  that  best  results  are  obtained  when  the  connec- 
tion is  made  as  close  as  possible  to  the  place  of  entry  of 
rbc  -,iT\iie  piiic  intn  the  IniiMin'j-.     Tbc  otlv'i>  i-iM!>>o'-tioii 
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is  iiiinlc  Iti  a  lire  |>lii^  if  within  'Jill)  I'l.,  nr  clx-  In  llic  |ii|ii'- 
III  II  iii'ij,'liltitriiij,'  lioiisc,  Two  iiu'ii  an*  r«i|iiiri'(l  lo  opi-ralc 
ilic  inidil  ami  Irin-k;  tlu-sr  tiifii  work  nl  nllicr  jnlis  wlii'ii 
lliiTi'  arc  no  |ii|»i's  tn  tliiiw  . 

X 

Knockdo^vn  Catnp  Buai|din|(a 

Ih    I'll  \ifi,i:s   K.    |5i:i* 

Collapsilili',  iiilfii  liaii^ralilc  raiii|i  Imiltlinpfs,  usimI  in 
till'  const rnci ion  of  a  canal  system  I'or  the  Sontlicrn  AI- 
licrla  Laml  Cn.,  were  creeled  ami  used  iimli-r  Ihe  sn|icr 
vision  of  the  writer  in  llM'-i.  In  a  new  IH-niile  section  of 
main  cnnal  there  wa^  a  lonsideiaMe  iininiiiil  <>(  eoiierelc 


in  the  forniwork  for  the  proposed  concrete  Hlnictures; 
('i)  not  to  inaki!  tlio  camp  liuildin^'H  larger  than  iiccuk- 
sarv,  in  order  to  niiniinizt!  niovinj:  ciiar^es  and  niatorial 
costs;  (:t)  to  hase  the  <iesi^'n  simple  and  uniform,  ho  as  to 

TAMI.K  I.     CONHTHUCTKjN  C08TH  AND  MOVINO  CHAUGKH 
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(Houses  16  men.  All  lagg:ing  is  1x6  in.;  Iiunks  are  built 
of  lxl2-in.  boards  with  2x4-in.  supports:  frame  of  buildinu 
rinil    bunk    posts   are   of    2x6's.) 

work  in  the  way  of  dro|)s,  licadfiates,  wastoways  and  reser- 
voir-outlot  structures,  wliicli  was  so  scattered  that  it  was 
not  feasihlc  to  operate  from  a  camp  on  more  tlian  one 
-trueture  at  a  time.  This  required  tliat  the  camp  be 
moved  at  apj^roximately  three-month  intervals. 

The  region  is  not  a  lumber-producing  country,,  and  sup- 
])lies  also  w(>re  dilfiriilt  to  olitain.     As  from  four  to  six 


I.\imhor  M  b.m., 

Ixillii.t  ... 
I.uiiiIht  M  b.in., 

2x(l  ill 

l.iiinl»T  Mb.m. 

2«  I  in 

LiiiiiImt  M  b.m  . 

U12  in 

I.iiiiiIkt  M  b.m  . 

2x12  in 

!xll-iii.      briltn 

with  iiiitH  niicl 

wiwlicnt..    .  20 

l<cl-iii.      boll.  H 

with  niitH  nnil 

wiuiliL-m. .    .■         08 

211.  nailx .(5  lb 

8<l.  nails :iO  lb 

UiwrinKiniui.d..  0(K) 
SiiNlicHnf  4  lights 

i-ach  ,SxlO  in 

C'liHt    of    liiinbiT 

III  work $SS.20     »:i4  ( 

C->Ht     of     lianl- 

wiiro,    roofiiiK. 

_clc $20. .'^1     .$10  10     $20  s.-,     $1.-|  !l 

Totiil      cost      of 

iiia.iTial» $1(W.70     $14  7.")     $7."). 05     $-15  4. 

CoHt  labor  crort- 

inu $rX)  '.10     $23  90     $37  90     $20  35       $S  .50     $19.00       HO  III! 

Total  <-OMt...$l(i9  (iO     $0S  05  $113  55     $05X0     $30  90     $.53  20     $95  21) 

Total  weiuhl  9.5(K)  lb.   3700  1b.   5900  1b.   32tH)  lb.    13(Hi  lb.   .3000  lb.    4r.lMI  11, 
CiKst       ili^inaiit- 

liiig,     loadini;, 

hauIinR*     and 

orcctinK,       in- 

rludine         re- 
pairs to  roof . .    $05  (K)     $20.00     $49.00     $27.00     $13.00     $20.00     $39.00 

Notes: 

*  Distance  of  over  five  miles  a  id  not  more  than  thirteen.  For  (treater  distanees 
the  cost  wiil  slightly  increase,  and  for  less  than  five  miles  the  cost  »ii  decrease 
proportionally. 

t  Cost  of  materials  includes  first  cost;  10%  for  unloading,  handling,  etc.;  and 
fri'ighting  to  work. 

be  readily  followed  by  ordinary  carpenters  and  laborers, 
and  dismantled  and  erected  with  ordinary  supervision. 

The  genera]  design  and  arrangement  adopted  are  .^hown 
in  Fig.  1,  while  Table  1  gives  the  material  and  erection 
costs  and,  on  the  bottom  line,  moving  charges.  Costs 
varied  oonsidoralily  in  ]n'actiee,  as  tlto  work  was  done  at 


$51  so  $29  .50  SI2  30  $27  .50  $43  25 

$10  10   $0  70  $21  95 
$22  40  $.34  20  $05  20 
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camps,  housing  from  30  to  00  men  each,  would  be  re- 
quired until  the  completion  of  the  work,  it  was  highly 
desirable  that  some  economic  system  of  camp  building  be 
emjdoyed. 

Standard  buildings  of  a  simple  collapsible  type,  with 
parts  interchangeable  to  a  considerable  extent,  were  de- 
signed willi  the  following  objects  in  view:  (1)  To  use 
the  same  grade  and  sizes  of  lumber  as  would  be  employed 

•Ithaca,  N  T,;  formerly  Division  Engineer,  Southern  Al- 
berta Land  Co.,  Medicine   Hat,  Alta. 


unequal  distances  from  tlie  railway  distributing  points, 
and  on  account  of  the  human  eleinent  in  the  force  cm- 
ploytul.  The  table  was  compiled  from  average  actual 
costs  obtained  during  a  period  of  two  years. 

All  buildings  had  a  roof  pitch  of  1  in  4,  and  in  all 
cases,  excepting  the  barns,  the  height  of  the  sidewalls 
was  7  ft.  For  the  barns,  walls  8  ft.  high  were  built.  Tiie 
walls  of  the  blacksmith  shop  and  barns  were  not  covered 
with  roofing. 

The   table   following  compares   the   values   of  a   wood 
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portable  barn  with  capacity  for  2  4  liead  of  horses  with  a 
tent  barn  of  2(>-hpa(l  capacity.  Twice  during  its  year 
and  a  half  of  service  the  tent  was  I)lown  down  in  heavy 

TABLE  2 


Wooden-bam,  24i4S  ft.  .8238 
Tent-barn,  2,Sx.>4  ft $200 


$546 

S2S2 


$.t84 

$,->77 


S7j  $20 

storms,  while  no  trouble  of  the  kind  was  experienced  witli 
the  movable  barn.  At  the  end  of  this  period  the  tent  ban 
was  worn  out,  while  the  wood  portable  barn  was  still  in 
service  and  in  first-class  condition. 


HOTES 


An  Klectrle  Kuiid-Roller  is  a  feature  of  the  equipment  of 
the  United  Railways  Co.,  of  St.  Louis,  Mo.,  being  used  on 
pavins  or  repaving  work.  The  machine  is  of  the  drop-frame 
type,  but  in  place  of  the  usual  vertical  boiler  standing  on  the 
frame  there  is  an  electric  motor  geared  to  a  shaft  having  a 
sprocket  chain  drive  to  the  shaft  which  carries  a  bevel  pinion 
engaging  a  bevel  gear  on  the  face  of  the  roller.  Above  the 
motor  is  the  controller,  handled  by  a  man  sitting  on  the  upper 
end  or  goose-neck  of  the  frame.  A  frame  over  the  roller 
carries  a  horizontal  drum  or  grooved  pulley  for  the  wire  con- 
ductor. The  machine  requires  about  15  hp.  and  has  a  speed 
of  4  m.h.p.  when  rolling.     Its  weight  is  about  five  tons. 

Some  Odd  Vses  of  Culvert  Pipe — The  accompanying  illus- 
trations show  some  interesting  e.xamples  of  the  use  of  cor- 
rugated ingot-iron  culvert  pipe  for  purposes  other  than  those 
for  v/hich  it  was  designed.  Fig.  I  shows  a  survey  monument 
used  on  the  boundary  line  of  Stanislaus  County,  Calif.,  by 
County  Surveyor  K.  H.  Annear.  The  monuments  are  made  of 
20-gage  American  ingot-iron  corrugated  culvert  pipe,  6  ft. 
long,  and  made  to  taper  from  23  to  12  in.  They  are  set  in 
holes  3%  ft.  deep  and  filled  full  of  concrete.  Fig.  2  shows 
two  of  three  highway  bridge  piers  built  of  a  pair  of  concrete- 
filled  culvert  pipes  each.  This  was  a  bridge  in  Tulare  County, 
Calif.,  built  by  Robert  Horbach,  County  Supervisor,  in  the 
summer  of  1913.  The  following  February  the  extraordinary 
Hoods  carried  away  the  bridge,  but  the  piers  remained  stand- 
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ing,  uninjured,  and  it  was  a  simple  matter  to  replace  the 
superstrurture.  The  pipe  was  made  by  the  National  Corru- 
gated   Culvert   Manufacturing  Co.,  Middletown,   Ohio. 

Overcoat  for  llwiler — Contractors  who  have  had  the  usual 
troubles  in  making  a  little  boiler  steam  well  on  outside  work 
in  cold  weather  will  note  with  interest  the  covering  used  b.v 
H.  Tappcndorf  on  the  conciete  worlt  of  the  Y.  M.  C.  .V.  build- 
ing at  Streator,  111.  There  was  about  \f>  in.  of  heavy  felt 
insulating  paper  covered  up  with  heavy  w^aterproof  roof 
sheeting'. 
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Ax  liU'RovisEi)  Boiler  Covering 

Auxiliary  i>uni|>ini$  i'lnnt  for  Fioatiu);  t'aiSNon — .\  pump- 
ing plant,  mounted  on  an  old  l>arg<-,  has  bien  assembled  fur 
use  as  an  auxiliary  to  the  pumping  system  of  tlie  floating 
caisson  foi-  the  Panama  Canal  I.,ocks.  There  are  two  IS-in. 
centrifugal  dredging  units  driven  by  655-hp.  motors.  These 
pumps  were  formerly  used  for  the  removal  of  spoil  from  the 
channel  south  of  the  MiratlorPS  locks.  A  lOxlO-in.  motor- 
driven  vacuum  pump  in  used  f<>r  priming.  When  a  lock  cham- 
ber is  to  be  luimped  out  the  floating  outfit  will  be  towed  in- 
side and  moored  alongside  the  lower  gates.  To  provide  for 
discharge  as  the  plant  lowers,  two  standptpes,  rising  60  ft. 
above  the  pumps  and  <-learing  by  1  ft.  the  highest  gates  along- 
side which  the  outfit  will  be  used,  have  lieen  erected  on  the 
barge.  The  atandplpca  can  bo  lowered  b.v  means  of  ball-and- 
socket  joints.  Klectric  current  is  transmitted  from  lock 
walls  to  barge  through  a  fl«-xible  cable.  The  rated  capaclly 
of  the  plant  Is  about  17,500  gal.  per  niln.  The  outfit  Is  await- 
ing test  at  the  present  time.  The  large  floating  caisson  or 
gale  used  for  imwaterlng  the  Panama  Canal  lock  chambers, 
and  Its  equipment  and  pumping  system,  were  fully  described  in 
"Rngiiieerlng  News,"    Dec.   3,   p.    10!)9. 

Uriels  i*iived  ItoiidM  constructed  by  the  Ohio  State  Highway 
Coinmisslon  In  1911  aggregate  Ifil  mlloa,  and  the  average 
contract  prlco  per  mile  is  $20,827.  The  average  contract  price 
per  foot  of  width  is  $13B4.  Besides  the  brick  paving,  this 
contract  pilco  Includes  grading,  draining,  curbing  and  btilld- 
liig    necessary    bridges    and    culverts. 
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Editorials 


WHy  Not  Isikcirease  tltie  Corps  of 
Ei&lfineers? 

A;  this  tinu"  dI  ^'I'licnil  iiuiniiv  ooiiciTiiiiiv:  tlio  cxli'iil 
to  wliiili  tlio  United  Stiiti's  is  iircpared  for  war,  it  is  of 
iiitori'st  (o  rniso  tlu'  i|m'stioii  jincw  wliy  tlu'  Corps  of  Kii;ji- 
lu'crs  ))f  tile  Army  i^  still  hHowimI  to  mmiiii  (K'(icieiit  in 
miiubors.  For  years  the  Chief  of  Kiij,niu'ers  nri;nl  Coii- 
irress  to  iiierease  the  Cori)s,  so  that  siitlieieiit  men  nii^dit 
l)e  available  to  perform  its  many  ilnlies.  Coiijjress  acted 
upon  this  reeommendatioii  in  1!M1,  anihori/.iii";  the  an- 
nual appointment  of  I".'  additional  second  lieutenants 
from  civil  life  to  memliersliij)  in  the  Corjis  of  Knirineers. 
The  law.  however,  has  licen  nllnwcd  in  renuiin  a  ilead  let- 
ter. But  two  appointments  li;i\e  li(>en  made  under  its 
provisions  and  the  only  additions  to  the  Corps  of  Enjii- 
neers  duriiij;-  the  past  year  were  1")  ijraduates  of  West 
I'oiut.  although  there  now  remain  "i  I  vacancies  in  the 
grade  of  second  lieutenant  in  the  Corps. 

In  the  current  discussion  over  the  question  whether  the 
Unit«l  States  is  well  prepared  for  national  defense,  it 
has  been  made  clear  that  one  of  tlie  directions  in  wliicli 
a  shortage  would  soonest  occur  in  time  of  war  would  i)c 
in  trained  and  cHicient  oflicers.  Tmlcr  tlic  ci)ndition>  df 
present-day  warfare,  as  is  every  day  cvcmiililied.  the 
military  engineering  organization  is  nn  alisolutely  essen- 
tial factor  in  the  elfective  ])rosc(  ulinii  nf  a  campaign. 
The  United  States  has  in  its  niimcrous  higli-class  engi- 
neering schools  and  in  recent  .".radnates  of  such  schools  a 
source  for  all  the  engineer-otlicers  that  it  may  require, 
needing  only  tlie  addition  of  the  sjiecial  military  training. 

The  Cor))s  of  Engineers  should  be  brought  up  to  its 
full  strength  noM'  authorized  by  law,  not  merely  for  the 
possible  emergency  of  war,  but  because,  according  to  the 
rejieated  ofticial  statements  of  the  head  of  the  Corps,  the 
full  number  of  officers  is  needed  to  carry  on  the  work  of 
the  Corps  in  time  of  peace. 

The  old  barriers  of  prejudice  between  the  officers  of 
the  corps  and  their  civilian  brethren  have  been,  we  be- 
lieve, pretty  thoroughly  broken  down  m  recent  years;  and 
there  could  be  no  better  way  to  effect  their  permanent 
removal  than  to  at  once  fill  up  the  Corps  of  Engineers 
to  its  full  strength  by  the  appointment  to  it  of  compe- 
tent engineers  from  civil  life. 

m 

Coal  PiPodluactlaoini  aim   ths<s  Uffaa^^edl 

Staples  sxs  s^ira  Himdless  tl®  ]Iia= 

(d^stlipnal  De^©]l©psiffieini^ 

Statistics  of  coal  production  in  the  United  States  from 
1807  to  the  close  of  ISM;!  have  just  been  issued  by  the 
United  States  Geological  Survey.  Their  striking  feature 
is  the  enormously  rapid  increase  in  the  production  which 
has  taken  place  in  very  recent  years.  According  to  these 
statistics,  as  much  coal  has  been  taken  from  the  coal  fields 
of  the  United  States  in  the  eleven  years  from  1903  to 
1913,  inclusive,  as  was  mined  from  them  in  all  the  vears 
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piiTcding.  from  the  beginning  of  liic  inilustry.  Mor-c  than 
Iwiic  as  miicli  coal  was  min*-i|  in  ihc  ynv  1913  as  in  lla; 
year  lltOO.  .Nearly  four  times  as  much  was  mined  in 
1913  as  ill  iSiU).  Eight  limes  as  much  was  mined  in 
l!M3  as  in  ISHO.  and  seventeen  times  a-  niucli  as  was 
milled  in  the  year  IH^O. 

A  movement  for  the  coiiseivation  of  naliiral  icsounes 
would  have  had  little  meaning  a  generation  ago,  since 
the  amount  then  taken  annually  from  tlie  accumulated 
mineral  resources  of  the  nation  was  a  mere  trifle  com- 
pared with  today.  In  191:!,  however,  oT 0.000,000  tons  of 
coal  weri'  mined  in  the  I'liited  States;  and  it  must  be  re- 
membeii'd  that  under  present  wasteful  and  destructive 
methods  of  mining,  which  are  made  compulsorv'  by  the 
sbarji  competition,  a  very  large  proportion  of  the  coal  in 
the  seams  is  left  in  the  mines,  and  made  forever  unavail- 
able for  the  use  of  the  human  race.  Actually,  therefore, 
we  are  using  u|)  the  stock  of  available  fuel  stored  in  the 
coal  iieils,  not  at  the  rate  of  'uO  million  tons  a  year,  but  at 
the  rate  of  neai'ly  a  liillimi  tons  a  year. 

These;  figures  of  ( nal  prodnition,  however,  are  of  inter- 
I'st  also  as  an  index  of  indii>triai  and  commercial  develojj- 
iiicnt.  lii'oadly  speaking,  they  record  the  change  of 
till'  I'liited  States  from  a  nation  engaged  cliicfly  in  agri- 
riilturc,  exporting  its  raw  materials  and  importing  such 
few  manufactured  goods  as  were  not  made  by  home  in- 
dustry, to  a  commercial  and  iiidii-^trial  nation.  Wlien  one 
considers  how  essential  coal  is  1o  al'  the  ()|>cration-  (if  our 
present-day  civilization,  it  seems  well  nigh  iiirvcdi'ilc  that 
le.ss  than  a  century  ago  practically  the  sole  fuel  of  the 
Ignited  States  was  wood.  Douiitless  the  early  statistics 
are  more  or  less  imperfect,  but  on  their  face  thev  show 
a  total  of  oidy  l.l.OOO  tons  of  coal  mined  in  the  entire 
United  States  in  the  thirteen  years  from  ISO!  to  18'20. 
N'ot  until  18:;^.)  did  the  annual  coal  i)roduction  of  the 
United  States  exceed  100,000  tons.  Xot  until  1837,  a 
dozen  years  after  the  beginning  of  the  railway  era,  did  it 
exceed  a  million  tons.  Sixteen  years  later,  in  1853,  it 
had  passed  the  ten-million-ton  mark.  Twenty  million 
tons  M-as  passed  in  18(;3,  and  thirty  million  tons  in  18G7. 
Not  until  188?,  however,  did  the  annual  production  ex- 
ceed one  hundred  million  tons. 


Sasaira 


Mr.  llarriiigtun  Emerson,  of  Xcw  York  City.  M'ho  is 
well  known  as  a  man  of  great  originality  in  devising 
methods  of  jmblicity,  has  recently  put  into  practice  a 
remarkably  ingenious  plan  for  making  better  known  to 
the  members  of  the  American  Society  of  Mechanical  En- 
gineers the  facilities  which  are  available  to  the  members 
at  the  Society's  headquarters  in  Xew  York  City. 

To  lay  a  foundation  for  this  ingenious  scheme,  Mr. 
Emerson  sent  out  a  circular  letter  to  the  members  of  the 
Society  on  Nov.  24,  expressing  general  dissatisfaction 
with  the  way  the  Society  was  conducted,  and  declaring 
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tiiat  it  ouglit  to  do  more  for  the  l)enefit  of  its  lueiubers. 
lie  followed  this  up  on  Dec.  1.5  with  another  lircular 
letter  to  the  membership,  in  which  he  became  specific  in 
ids  criticisms  and  declared  that  he  would  like  to  .see  the 
Society  at  its  headquarters  offer  the  followin<r  facilities 
to  its  members : 

(.a)  Rooms  for  the  transaction  of  temporary  business,  as 
meetings   of   members  of  a  company. 

(b)  Writing  and  other  temporary  study  facilities,  incliid- 
inK  stenography  and  typewriting  for  out-of-town  and  local 
members  who  are   preparing  reports,   etc. 

(c)  The  receipt  and  forwarding  of  mail. 

(d)  .\  dressing  room  for  members  coming  into  tin-  city  for 
an   evening. 

(e)  .^  research  bureau  at  the  disposition  of  members,  which 
would  consult  books,  pamphlets,  periodicals  in  the  librar.v  for 
members,   especially    nonresident    members. 

To  make  this  circular  letter  .•^till  more  itiipressive  to 
the  membership,  Mr.  Emerson  inclosed  witii  it  a  ques- 
tion blank  to  be  lilled  out  and  signed  by  the  members 
and  returned  to  him.  indicating,'  whether  or  not  they 
desired  to  have  the  .Society  furnish  tiie  several  conven- 
iences enumerated  above. 

All  this  may  seem  like  a  fonnidal)le  criticism  of  the 
manner  in  which  the  American  Society  of  Mechanical 
Engineers  has  been  conducted,  and  very  likely  it  will  be 
so  construed  by  a  larjje  proportion  of  the  membership. 
It  is  not,  however,  because  each  one  of  the  above  named 
facilities  is  already  afforded  by  the  Society  to  its 
members  and  has  been  for  years.  The  fact  that  the.se 
facilities  are  available  to  them,  iiowe\er,  has  probably 
ln'i'h  unknown  to  a  large  j)art  of  tlic  iiifiiih('rslii|>.  or  if 
Ihcv   knew   it.   thev   have   foriiotti'ii    it. 


Mr.  Emerson,  however,  whose  busine.ss  it  is  as  an  etli- 
ciency  engineer  to  know  all  that  is  to  be  known  on  a 
great  variety  of  subjects,  is  doubtless  well  aware  that 
the  Society  has  made  available  to  the  memhorship  these 
various  conveniences;  and  he  has  therefore  taken  this 
singularly  effective  method  of  bringing  them  to  the  at- 
tention of  the  members  in  a  way  which  they  are  not 
likely  to  forget.  The  result  will  doubtless  be  a  great 
increase  in  the  use  of  the  Society  headquarters  by  the 
members  and  greater  appreciation  of  the  value  of  their 
Society  membership. 

Tlhe  CosiffipeimsatioKa  of  Cnvll 

A  year  ago  great  interest  was  arou.sed  in  the  engineer- 
ing profession  by  the  report  of  a  sj)ecial  committee  of  the 
American  Society  of  Civil  Engineers  appointed  to  investi- 
gate the  conditions  of  employment  of  and  the  compensa- 
tion of  civil  engineers.  The  report  of  this  committee, 
with  an  accompanying  diagram  summarizing  reports  of 
annual  earnings  from  3G38  members  of  the  Society,  was 
published  in  our  issue  of  Jan.  22,  and  was  followed  by 
much  comment  and  criticism. 

In  the  Proceedings  of  the  Society  for  December,  is 
printed  a  second  progress  report  by  the  above  named  com- 
mittee, giving  the  results  of  their  further  and  more  thor- 
ough investigation.  The  committee  states  that  follow- 
ing its  report  last  January,  it  sent  out  a  second  circular 
of  inquiry  to  the  membership  on  May  'I'l  last  and  received 
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ii'|ilifs  tliiMcIo  rniiii  I  l.'iS  mcmltcrs  with  hikIi  infdnimtidii 
;is  |HMiiiittt'<l  of  taliiilalioii.  Tlic  slntistiix  wliidi  tin*  coni- 
mitli'i'  iKiw  pri'st'iits  covi-r.  Iliiicrnrc,  I7!l(i  infinliorH  of  tlic 
Soriclv,  i>r  IWD-lliirds  of  tlic  ciiliic  iiu'inltcrNliip.  The 
lUroiiii'iiMviiiir  (liiijiiiiin  { l''i^'.  I),  rcpnuliui-il  fiuin  llii' 
r()iiiiiiitti'i''s  n-port,  slitiws  tin-  lii;,'li('.s<,  Uiwcsl  uiid  iivi'iajrc 
vcailv  itiiiipi'iisation  id'  tlu'sc  cii^'iiu't'is,  cIusHiCu'd  anord- 
iiij;  ti>  tlii'ir  years  ol"  I'Xpt'iifinc. 

It  aNii  shows  tin-  yearly  <(iiiipeiisatinii  (d'  the  middle 
mail  in  each  jrio'ip.  whith,  i(  will  he  seen,  is  (piite  iliirereiit 
I'rom  and  very  materially  Inwrr  than  the  a\i'nij,'e  yearly 
rompeiisatioii  for  the  uroiip  as  a  whole.  This  means,  of 
conise.  that  the  line  representing;  the  avera<;e  yearly  eoni- 
peiisation  is  raised  materially  ahove  what  it  wmdil  other- 
wist>  III'  hy  the  hinh  earninji;s  of  the  comiiaratively  few 
memhers  of  tiie  prol'ession  who  are  in  receipt  id'  very  hnj^e 
incomes,  li  i-  a  reasonahle  conclusion  that  the  curve  rep- 
resentinir  the  yearly  compensation  (^f  the  middle  nuin 
fairly  represents  what  the  averaire  civil  enj;ineer  may  hope 
to  look  forward  to.  provided  he  ohtains  that  prondnence 
in  the  ])rolVssion  wliii  ii  i>  represented  hy  uiemhership  in 
the  An-eri'an  Society  of  Civil  Kn^rineers. 

With  reference  to  tlie  few  nwu  who  receive  the  hiirhest 
rates  id"  com]H'nsafion,  ranginjr  from  $'..'.'),000  to  •$  150, ()()() 
]ier  annum,  the  report  ijives  no  indication  of  the  actual 
nund>er  of  these  exce]itional  iiidiv  iduni-.  iioi'  does  the  re- 
port on  its  face  indicate  whether  these  !iii;h  annual  earn- 
injrs  are  the  result  of  strictly  iirofessional  work  or  of  en- 
>:aj:inir  in  husiness.  Rut  in  another  diagram  presented  hy 
the  committee,  reproduced  in  Fi<r.  2,  com|)arison  is  made 
of  the  earnings  of  engineers  em]iloyed  on  a  salary  hy  rail- 
ways, i-ities,  etc.,  and  engineers  engaged  on  their  own  ac- 
count in  eonsnlting-engineeriiig  work  and  in  contracting. 
Both  these  latter  terms  are  exceedingly  elastic  in  their 
ap]>lication  :  and  there  is  little  room  for  doubt  that  nearly 
all  of  the  high  rates  of  engineering  compensation  listed 
by  the  committee  are  the  result  of  engaging  in  business, 
and  not  )iy  any  means  the  result  of  professional  fees. 

The  criticism  will  doubtless  be  made  that  it  is  distinctly 
unfair  to  use  the  incomes  received  i)y  a  few  exceptional 
engineers,  who  have  abandoned  professional  work  to  go 
into  engineering  business,  as  a  basis  on  which  to  make 
up  averages  re])resenting  the  average  earnings  of  those  en- 
gaged in  professional  engineering  work  alone. 

The  committee  making  the  investigation  may  very  well 
say,  however,  that  it  is  ini]iossible  to  draw  any  hard  and 
fast  line  between  earnings  from  engineering  followed  as  a 
profession  and  earnings  from  engineering  carried  on  as 
a  business;  and  that  the  members  of  the  Society  who  re- 
port annual  earnings  of  $25,000  to  $150,000  a  year  may 
very  well  claim  that  they  are  enabled  to  make  these  excep- 
tional incomes  by  reason  of  their  professional  knowledge 
and  experience  as  well  as  their  other  exceptional  qualifi- 
cations. 

It  may  be  well,  however,  to  add  a  word  of  caution  at 
this  point.  Fnless  great  care  was  taken,  it  is  likely  that 
there  may  liave  been  some  errors  in  interpreting  the 
returns  received  from  those  engaged  in  contracting  or  in 
carrying  on  an  independent  consulting  practice.  Those 
who  engage  in  the  contracting  business  have  to  put  at 
risk  a  larger  or  smaller  amount  of  capital  and  from  their 
gross  annual  receijits  should  be  deducted  not  merely  the 
interest  on  the  capital  invested,  but  enough  returns  in 
addition  to  compensate  for  the  very  considerable  risk  of 
loss  that  must  be  incurred  by  those  who  jday  in  this  game. 


If  lliis  has  not  I n  done,  then  the  "annual  compi-nsa- 

tioii"()f  those  engaged  in  contracting  has  been  overstated, 
liiki'wise.  in  order  (o  make  the  compensation  of  tin;  con- 
sulting engineer  comparable  with  that  of  the  engiinKtr  on 
a  sidary,  there  HJiould  be  deducted  from  the  consulting 
engineer's  enrrniigs  his  ofljce  and  traveling  expenses  and  a 
reasonable  return  on  «liMlc\cr  cipilid  he  may  have  in- 
vestefl. 


21-23  i!t;-30 


Fig.  2.    Diagram  Showing  Average  Yearly  C'ompkx- 
sATioN'  OF  4466  Mkjibkrs  of  the  American-   So- 
ciety OF  Civil  Exgixeers  Classified  by  the 
Kind  of  Sfrvice  Rendered  and  (Jrouped 
BY  Five-Year  Periods 

There  is,  of  course,  no  reason  to  doubt  that  many  of  tlic 
engineers  who  have  gone  into  the  contracting  business  or 
who  have  acquired  great  fame  and  a  lucrative  practice  as 
consulting  engineers — which  term  by  the  way  often  in- 
cludes those  who  are  really  carrying  on  a  business  in  the 
design  and  construction  of  engineering  works — there  is 
no  reason  to  doubt,  we  say,  that  members  of  the  engineer- 
ing profession  in  these  fields  do,  in  some  instances,  make 
very  large  profits. 

On  the  other  hand,  there  is  a  very  considerable  number 
of  engineers  in  both  consulting  work  and  contracting,  who 
think  themselves  lucky  to  be  able  at  the  end  of  the  year 
to  clear  as  much  net  profit  as  the  average  engineer  on  a 
salary :  and  some  of  them  at  the  end  of  a  year  like  that 
just  closed  find  their  net  profit  represented  by  a  minus 
quantity.  Tliere  are,  undoul)tedly,  prizes  to  be  won  in 
the  contracting  game;  but  those  who  would  enter  it 
should  understand  also  the  chances  that  they  may  draw  a 
blank. 

The  diagram.  Fig.  2,  in  which  the  engineers  reporting 
are  classified  according  to  the  nature  of  their  emidoyment. 
ought  to  be  es])ecially  studied  by  those  who  are  interested 
in  the  problem  of  government.     It  is  there  shown  that 
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the  ensrincer  •working  for  the  national  government,  or  for 
a  city,  state  or  countr,  is  not  only  subject  to  all  the  im- 
lertaintics  of  political  control  and  doubtful  tenure  of 
oHice.  but  receives  a  lower  salary  than  engineers  engaged 
in  railway  service,  and  far  lower  pay  than  the  engineers 
employed  by  other  corporations. 

The  committee  further  endeavored  to  investigate  the 
relative  compensation  paid  to  engineers  in  different  parts 
of  the  country.  It  classified  the  replies  received  from  five 
geographital  divisions  of  the  United  States,  and  from  en- 
gineers resident  in  foreign  countries.  We  do  not  repro- 
duce the  diagram  made  from  this  classification  as  the 
results  it  shows  are  so  confusing  and  contradictory  that 
it  can  hardly  be  esteemed  of  much  value.  About  all  that 
it  shows  is  that  the  average  compensation  of  the  mendiers 
of  the  Society  reporting  who  are  resident  in  foreign  coun- 
tries is  considerably  liigher  than  tliat  reported  by  those  in 
the  United  States.  This  is  readily  e.xplained  from  the 
fact  that  most  of  the  members  of  the  Society  who  go 
abroad  do  so  on  important  engagements,  such  as  come  to 
nu'n  of  special  prominence  in  the  profession  and  naturally 
l)ring  them  higher  rates  of  compensation.  For  the  rest, 
the  diagram  shows  merely  that  the  rates  of  engineering 
compensation  in  the  Southern  states  are  h)wer  than  those 
in  otber  parts  of  the  country,  and  that  tiie  average  rates 
in  Xew  England  and  the  Far  West  are  higher  than  those 
in  the  .Middle  States  and  the  ^liddle  West.  The  average 
for  the  -Middle  States,  as  well  as  for  the  Middle  West,  is 
doubtless  materially  raised  by  the  high  earnings  of  2)rom- 
iiicnt  engineers  in  such  engineering  centers  as  Xew  York 
and  Chicago. 

W\'  <lo  reproduce,  however,  in    Fig.  .'!,  a  dia.irrani  coin- 
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])iled  hy  tbe  committee  showing  tiie  coin|>arati\'e  compen- 
sation of  engineers  who  are  graduates  of  technical  schools 
and  those  who  are  not.  K.xamination  of  the  diagram 
shows  that  for  the  first  fifteen  years  after  graduation  the 
irraduafe  engineer  receives  sniistantially  the  same  salary 
as  the  engineer  who  lias  gained  liis  professional  knowledge 
l>y  experience  and  home  study.  Aftei'  fifteen  years  a 
rather  wide  gap  appears  to  o|)en  hetweeii  tbe  two  classes. 
The  committee  suggests  that  this  advantage  of  the  grad- 
uate over  tbe  nongraduate  in  the  biter  years  may  be  due 
to  the  thnrongb  grounding  in  fundamentals  which  engi- 
neers received  who  graduaterl  fifteen  to  forty-five  years 
aLfo,  which  LrronndiiiL'  bel|)-i  in  llicir  ;ic!\  iiiirement  in  later 


years  of  professional  practice.  It  may  be  suggested  also 
that  the  benefits  which  an  engineering  education  is  sup- 
posed to  give  in  the  way  of  general  culture,  ability  to  deal 
with  and  manage  men,  and  to  imjiress  them  by  writing 
and  speaking,  are  effective  in  promoting  an  engineer  to 
a  position  of  higher  responsibility  after  lie  has  worked 
through  the  lower  ranks  of  the  profession. 

There  is,  however,  one  additional  comment  that  should 
be  made  in  studying  this  diagram,  and  that  is  that  in 
the  diagram  graduates  and  nongraduates  are  compared 
on  the  basis  of  equal  years  of  experience,  and  the  e.xperi- 
eiice  of  tbe  graduate  is  assumed  to  begin  when  he  leaves 
the  engineering  school.  For  a  fair  comparison,  however, 
the  graduate's  experience  should  be  assumed  to  begin 
when  he  enters  the  engineering  .school.  Although  he  re- 
ceives no  pay  for  his  work,  he  begins  from  that  time  to 
devote  himself  to  his  profe.s.sion.  Tbe  nongraduate  like- 
wise begins  to  learn  the  ])rol'ession  when  be  starts  work  in 
it.  For  a  really  fair  comparison,  therefore,  the  curve  rep- 
resenting the  compensation  of  graduates  should  be  moved 
horizontally  to  the  right  some  di.sfance,  and  this  would 
make  the  difference  between  the  compensation  of  the  two 
classes  materially  less  on  the  average.  Further  force  is 
given  to  this  suggestion  by  a  table  which  the  committee 
l)resents  showing  that  the  average  age  of  the  nongraduate 
reporting  a  certain  number  of  years  of  professional  ex- 
})erience  was  somewhat  less  than  the  age  of  the  graduate 
reporting  a  similar  length  of  experience. 

Tbe  two  (juestions  of  chief  interest  in  connection  with 
this  investigation  are.  first,  whether  tbe  figures  are  fairly 
rej)resentative  of  the  compensation  received  by  the  mem- 
bers of  the  American  Society  of  Civil  Engineers,  and,  sec- 
ond, whether  the  compensation  of  these  men  may  be  taken 
as  fairly  rej'resentative  of  the  compensation  received  by 
the  average  man  engaged  in  civil-engineering  work. 

As  to  the  first  of  these  questions,  it  has  been  urged 
that  the  one-third  of  the  members  who  did  not  answer  the 
committee's  circular  of  iiuiuiry  were  doubtle.ss  influenced 
in  many  cases  by  unwillingness  to  re|K)rt  the  amount  of 
their  comi)aratively  modest  salaries.  The  committee,  how- 
ever, does  not  acce])t  this  vicAv  of  the  case,  because  the 
1158  replies  which  it  received  to  its  circular  showed  aboi;t 
the  same  average  rates  of  compensation  as  the  replies  re- 
ceived to  its  first  circular  which  were  tabulated  a  year 
ago. 

As  to  the  scMoiiiJ  (|uestion.  however,  there  can  hardly 
be  two  opinions.  Tiie  membership  of  the  American  So- 
ciety of  Civil  Engineers,  including  those  in  tbe  lower 
grades  as  well  as  the  full  members,  undoubtedly  represent 
selected  men.  In  fact,  tbe  qualifications  fixed  for  niem- 
hershi|)  in  tiie  Society  are  intended  to  effect  that  verj' 
thing.  Since  high  |tr()fe.ssional  al)ility  is  a  requisite  of 
membership  in  tbe  Society,  the  ineinbers  of  the  Society 
ought  to  i)e  in  receijit  of  materially  larger  earnings  than 
the  rank  and  file  of  the  profession.  There  is  no  reason 
to  doubt  that  this  is  actually  the  case. 

The  committee  announces  that  in  view  of  the  criticisms 
which  have  been  made  of  its  report  as  not  re[)resenting  the 
earnings  of  the  average  engineer,  it  proposes  during  the 
coming  year  to  collect  statistics  as  to  the  compen.sation  of 
those  engaged  in  engineering  work  who  are  not  members 
of  the  Society,  ami  to  make  a  classification  of  such  .sta- 
tistics based  on  the  age  of  those  replying  as  well  as  upon 
their  years  of  experience.  It  also  proposes  to  supplement 
this   infiu'inntion   by  .'in    impiirx    as   to  tbe  proportion   of 
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lime  (hiring  which  engineers  arc  out  of  employment. 
TliiTi'  scciMs  no  roiison  lo  douht  (hut  at  tl\(>  iiiinniil  niccl- 
ini:  dl"  till'  Society  this  nionlli  tlic  coniniiUcc  will  \w  iii- 
olnictcd  (o  continue  its  work  on  l!ic  lines  (hnn  marked 
ont. 

Ihirini:  (he  past  twenty  veins,  nuniy  ynutlis  liiive  Iicimi 
inthienced  to  (ako  courses  in  enjj:ineering  si'Iiools  and  in 
corres|)ondence  schools  l>y  (lie  pulilication  of  glowin;,'  ad- 
vertisements, sottinj;  forth  tiie  ;,Meat  earninfjs  of  engineers 
of  high  rank,  and  hy  llie  pul)lication  of  statistics  hased 
on  ini'onipletc  and  nnrelialilc  datii,  -howini:  the  renuirk- 


ahlu  degroo  of  financial  snrccs'.  attaineil  hy  graduates  of 
Home  of  (lie  engirujoring  sehools. 

Sonii-  of  the  over-crowding  of  the  pndession  whicii  has 
cut  down  Ih)'  rates  of  com|)ensation  is  prohaldy  due  to  the 
)n(!n  who  luive  heen  l)r(Might  into  it  hy  sucli  niothodH.  It 
is,  therefore,  a  very  ))roper  pidilic  service  for  tiie  l(!adiii;r 
society  devottsd  to  civil  engincffring  to  cojhict  accurate  sta- 
listicH  hearing  on  this  suhject  for  tlie  IxMiefit  not  oidy 
(d'  its  own  inenihersiii|)  hut  of  tiiose  youths  who  may  he 
looking  toward  tlie  eugineering  prol'esHioii  aa  an  occupa- 
tion. 
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THe    Elections   iv&   th^e  Americas^ 
Society  of  Civil  Em^^ineers 

Sir — Referring  to  your  editorial  in  the  Dec.  ;n  issue 
entitled,  "Contests  in  Engineering  Society  Elections," 
having  reference  to  the  candidacy  of  dec.  A.  llarwood 
as  against  F.  A.  Molitor,  for  Director  of  tlie  American 
Society  of  Civil  Engineers  from  District  No.  1,  you  state 
that  the  opposition  to  the  latter  gentleman  is  hased  on  a 
criticism  of  the  Society  pnhlislied  in  Kn(!IXi;ki!I\g  News. 

The  writer  feels  that  you  have  not  read  all  the  circulars 
otherwise  you  woidd  have  seen  that  the  most  important 
reason  for  the  contest  is  that  Mr.  Harwood  was  the  nom- 
inee selected  hy  the  representatives  of  District  No.  1  and 
Mr.  Molitor  was  not.  It  is  clearly  estahlished  that  Mr. 
Harwood's  name  was  presented  for  Director  hy  the  three 
memhers  of  the  Nominating  Connnittee  in  District  No. 
1.  It  does  not  appear  that  any  qiiestion  was  rai.sed  as  to 
his  standing  or  ca])al)ility,  yet  he  was  defeated  by  a  vote 
of  eight  to  six  through  a  combination  of  members  of  the 
Nominating  Committee  outside  of  District  No.  1. 

The  main  question  at  i.ssue  in  the  writer's  ojiinion  is. 
therefore,  wliether  or  not  a  district  may  be  permitted  to 
select  its  own  candidate  through  its  representatives  on 
the  Nominating  Committee. 

The  idea  that  the  outside  districts  can  combine  to  de- 
prive a  district  of  unimpeachable  representatatiou  of  its 
choice,  is  to  my  mind  an  infringement  on  representative 
rights. 

There  is  a  curious  inconsistency  in  the  circular  sent  ont 
by  .Mr.  Molitor  in  which  he  states  that  he  is  in  favor 
of  con.stitntional  changes  "empowering  each  district  to 
select  its  own  Directors."  If  he  consistently  believes  in 
this  ])rinciple,  why  does  he  violate  it  in  opposing  Mr. 
Harwood  ? 

A.  \V.  Cahi'EXTEk. 

New  York,  Jan.  2,  1914. 

I  In  accordance  with  our  usual  ride,  a  co|)y  of  the  above 
letter  was  submitted  to  Mr.  Molitor  to  give  him  oppor- 
tunity to  make  reply  in  the  same  issue.  His  answer  fol- 
lows.— Editor.] 

Sir — I  desire  to  thank  you  for  the  opportunity  to 
answer  the  letter  of  Mr.  Car])enter. 

Mr.  Carpenter  states  that  my  opi)onent's  name  was 
presented  "by  the  three  members  of  the  Nominating  Com- 
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mittee  in  District  No.  1."  As  a  matter  of  fact  there  are 
hut  two  memhers  of  the  Nominating  Committee  from  any 
district. 

The  ])roceedings  of  the  Nominating  Connnittee  are 
understood  to  he  confidential,  therefore,  perhaps  a  sim- 
ilar mistake  has  crept  into  his  statements  respecting  the 
vote  for  and  against  me  in  the  Nominating  Committee. 

Mr.  Carju'uter  states  that  "the  main  question  at  issue 
.  .  .  is  whether  or  not  a  district  may  be  yx^rmitted 
to  select  its  own  candidate."  The  Constitution  provides 
for  the  nomination  of  all  officers  and  directors  by  the 
Nominating  Committee  as  a  whole  and  not  by  districts, 
hence,  there  can  be  no  inconsistency  in  my  stating  that 
I  am  in  favor  of  empowering  each  district  to  select  its 
own  directors.  To  follow  Mr.  Carpenter's  argument 
would  be  unconstitutional. 

^ly  nomination  as  Director  from  District  No.  1  \\-d>i 
unsought  and  I  know  nothing  of  the  conditions  surround- 
ing the  same.  In  accepting  it  and  running  for  the  otlice 
T  am  merely  carrying  out  the  will  of  the  majority  of  this 
Committee,  who,  it  is  presumed,  nominated  me  in  accord- 
ance with  the  requirements  of  the  existing  Constitution. 
It  would  seem  that  my  opponents  are  seeking  to  enforce 
the  will  of  a  minority,  resident  in  New  York  City.  Many 
memliers  of  the  Society  feel  that  its  affairs  have  Ixien  run 
for  the  benefit  of  a  small  minority  in  New  York  City, 
therefore,  it  may  be  presumed  that  T  was  nominated  l)e- 
cause  of  the  reforms  for  which  I  am  known  to  stand. 

If  a  member  is  dissatisfied  with  the  manner  in  which 
he  has  already  cast  his  ballot  in  this  unfortunate  contro- 
versy, let  him  be  reminded  that  Article  VII,  paragrajjli 
G,  of  the  Society's  Constitution,  permits  him  to  withdraw 
his  ballot  and  substitute  another  any  time  before  Jan.  20. 

F.  A.  Molitor. 

New  York,  Jan.  4,  1914. 

m 
PS^oiaogs's^plhi  IDn©M  ^©cos'dls  Not 

Sir — In  the  account  of  the  Kdison  tire  contiiincd  in 
your  issue  of  Dec.  17,  1914,  the  contents  of  the  buildings 
were  referred  to  as  "film  stock,  ])honograph  c-ases,  phono- 
graph disks  and  cylinders,  packing  boxes  and  office  rec- 
ord.s,  all  except  the  latter  being  highly  inflammable." 
Condeusite,  of  which  the  Edi.sou  diamond  disk  record  is 
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made,  is  noi  highly  inflammable  or  even  readily  so,  and 
the  many  tons  of  condensite  records  wliich  were  stored 
in  the  Edison  works  were  but  partly  consumed. 

KiTiK  Bkown,  President, 
Condensite  Company  of  America. 
Bloomfield,  N.  J.,  Dec.  19,  1914. 

Sir — The  photographs  and  facts  which  you  published 
in  your  issue  of  Dec.  17,  191-1,  p.  1233,  concerning  the 
Edison  fire,  and  the  editorial  emphasis  which  you  place 
on  the  same,  are  or  ought  to  be  epoch  making. 

I  refer  particularly  to  the  one  great  big  fact  that  this 
fire  has  demonstrated  beyond  a  shadow  of  a  doubt,  namely, 
that  the  roddod  concrete  column  has  been  weighed  in  a 
tire  and  found  totally  wanting.  It  has  been  weighed  in 
innumerable  wrerks  and  fouucl  woefully  bad.  It  remains 
for  this  costly  fire  to  demonstrate  its  utter  unfitness  for 
any  structure. 

If  only  insurance  and  bonding  companies  can  see  and 
appreciate  the  facts  that  this  fire  has  demonstrated,  it 
will  not  take  engineers  long  to  change  their  views.  Ee- 
forms  in  a  profession  generally  come  from  outside  pres- 
sure. 

This  fire  has  demonstrated  not  that  reinforced  con- 
crete is  a  failure  but  that  the  rodded  column  is  a  failure, 
but  it  is  hard  to  derive  much  comfort  from  the  fact  that 
the  "remarkable  toughness  of  the  reiufoned-concrete 
frame  was  evident,"  if  that  frame  has  to  be  torn  down  be- 
cause the  builder  was  so  short-sighted  as  to  support  it  on 
these  miserably  brittle  and  unreliable  props. 

Edward  Godfrey. 

Pittsburgh,  Penn.,  Dec  19,  1914. 


Sir — The  writer  would  like  to  call  attention  to  one  mat- 
ter touched  upon  in  your  report  of  the  Edison  fire,  which 
it  seems  to  him  is  not  sufficiently  accented. 

An  examination  of  the  pictures  would  seem  to  indicate 
that  the  columns  did  not  have  any  column  ties  or  lateral 
reinforcement.    You  call  attention  to  this  fact  as  follows : 

Evidently  the  action  is  as  follows:  Under  the  heat  of  the 
fire  the  long-itudinal  steel  rods  (which  were  only  at  the  four 
corners,  and  evidently  not  tied  horizontally)  expand,  and  in 
expanding,   force  off  the  outside  coating  of  concrete. 

The  writer  has  no  criticism  to  make  of  this  statement, 
and  the  only  criticism  of  the  article  as  a  whole  is  that 
it  does  not  seem  to  lay  sufficient  stress  upon  the  above 
fact.  It  seems  to  the  writer  that  the  departure  from  stand- 
ard practice  in  the  omission  of  lateral  support  for  the  rein- 
forcing bars  i.';  sufficient  in  itself  to  account  for  the  whole 
of  the  damage  done  to  the  reinforced-concrete  work  in 
these  buildings. 

Although  the  concrete  and  the  metal  may  have  sub- 
stantially the  same  coefficient  of  expansion,  the  average 
temperature  of  the  column,  as  a  whole,  was  necessarily 
miK'h  l)elow  that  of  the  reinforcing  rods,  and  the  resulting 
lelativc  elongation  of  the  reinforcement,  as  compared 
with  the  concrete,  being  multiplied  many  times  in  the 
tendency  to  lateral  movement,  causes  a  powerful  bursting 
action  on  the  concrete  envelojie,  much  beyond  the  tensile 
-trcngth  of  the  concroto  to  overcome. 

(Jcrtninly  the;  disastrous  ctfect  wouhl  have  been  nnich 
decreased  liad  metal  wiiiduw  frames,  with  wire-ghiss,  hcen 
employed.  The  legitimate  function  of  metal  window 
rniiiM's,  liowevcr,  is  to  save  tlic  contents  of  the  i)uilding 


rather  than  the  building  itself,  although  they  do  operate 
in  the  double  capacity.  At  the  same  time,  had  the  col- 
umns in  these  structures  been  properly  designed,  it  is  the 
writer's  opinion  that  no  material  damage  woidd  have  been 
done  to  the  building. 

Reinforced-concrete  experts  have  nothing  to  learn  from 
this  disaster.  The  lesson  to  the  owner  or  prospective 
builder  however,  is  that  the  designing  of  reinforced-con- 
crete buildings  is  a  highly  specialized  science,  not  to  be 
entrusted  to  any  but  those  who  are  recognized  as  ex- 
perts of  long  standing  and  success  in  this  particular  line. 

A.  L.  Johnson. 
Vice-President,  Corrugated  Bar  Co. 

Buttalo,  N.  Y.,  Dec.  23,  1914. 


Sir — In  your  editorial  on  the  Edison  fire,  you  suggest 
the  unreliability  of  straight-rodded  reinforced-concrete 
columns  as  a  lesson  to  be  drawn  from  their  behavior  in 
the  Edison  fire.  In  the  description  of  the  fire  in  the  same 
number,  the  conclusion  is  drawn  that  the  expansion  of  the 
vertical  rods  forced  off  the  concrete  outside  of  them. 

The  columns  in  question  are  square  in  section,  and 
the  occupancy  of  the  buildings  indicates  that  they  were 
very  rapidly  heated.  Under  these  conditions,  unequal 
expansion  would  be  inevitable ;  and,  the  corners  of  the 
square  section  being  specially  exposed,  the  concrete  would 
nattirally  split  oft"  across  the  corner  along  the  section  weak- 
ened by  the  presence  of  the  steel  rod.  ilost  of  the  dam- 
aged columns  shown  in  the  photographs  seem  to  show  this 
action  very  clearly.  The  coefiicients  of  expansion  of  steel 
and  concrete  are  nearly  the  same,  but  the  rods  would  be 
heated  more  than  the  interior  of  the  column  and  would 
assist  in  forcing  off  the  outside  concrete.  These  vertical 
rods  were  apparently  not  tied  horizontally,  while  the 
best  practice  today  demands  very  substantial  binders, 
which  in  a  measure  must  prevent  horizontal  deflection. 

If  the  splitting  of  these  square  columns  was  due  to  un- 
equal expansion,  the  most  perfect  form  to  resist  such  ac- 
tion would  be  cylindrical.  The  hooped  columns  which 
.xtood  the  test  were  cylindrical.  No  doubt  the  hooping 
increased  their  resistance,  but  there  is  no  reason  to  think 
that  they  would  have  suffered  severely  had  they  been 
reinforced  with  vertical  rods  and  binders  instead  of  hoop- 
ing. The  expansion  of  the  hooping  would  also  tend  to 
spall  off  the  outside  concrete  and  expose  the  steel. 

C.  S.  Whitney. 

Ithaca.  N.  Y.,  Dec.  19,  1914. 


Sir — The  writer  believes  that  a  considerable  and  dis- 
proportionate dehydration  was  the  primary  cause  of  fail- 
ure of  the  concrete  in  the  Pklison  buildings.  It  is  quite 
apparent  that  the  columns  would  suffer  most  severely  from 
such  a  condition.  A  20-in.  column,  for  instance,  with  a 
shell  of  dehydrated  material  4  in.  thick  all  around  would 
suffer  a  loss  of  nearly  %  of  its  original  strength.  The 
consequent  deformation  under  stress  would  necessarily 
cause  the  outside  unsound  shell  to  splinter  and  spall  off 
and  also  cause  the  loose  rods  to  buckle.  This  is  actually 
the  apjwarance  of  all  the  failed  columns.  Special  atti>n- 
tion  is  called  to  the  manner  of  the  spall  and  the  splintery 
appearance  of  the  faces  of  many  of  the  columns — all  in- 
dicating the  failure  of  columns  under  overstress. 

One  fact  of  the  (ire  stands  out  clearly.  All  those  struc- 
tural members  which  had  failed  wliollv  or  in  part  were 
dear  of  soot,  and  showed  that  peculiar  blanched  appear- 
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iiiiri'  (>r  ('(UK  rcli'  lliiil  hail  Itccn  siilijci  IimI  to  mli'ii^i'  licni. 
Liki'wist'  ii)  iHi  i>la(t'  wcir  tlicn'  f\  idciK cs  ul'  priiiuiiy  lail- 
mv  wluMf  the  iDiicivti'  was  discoloii'd  by  sout.  In  tln'M< 
mulisiolorcd  arms  of  a|>|)an'iilly  iiilt'iisc  lu-al,  lar^^c  Itulky 
pifct's  cduld  lie  pidlcd  loose  liy  hand  I'roni  the  faces  of  tlu! 
failed  toliiinns.  These  pieces  would  cruinhle  ipiite  easily. 
I'iikin^'  with  a  ]iiece  of  sharp  iron  al  (he  fim  lined  sur- 
face of  a  colnnin  from  which  a  pitMeahout  I  in.  luul  fallen, 
showed  a  dull  and  not  the  livid  sireak  thai  one  nuikes  on 
iivi'  coiicrelc.  The  conient  was  dead,  dehydrated  deep  into 
the  columns.  The  exposed  face-;  of  all  the  hadiv  spalled 
hut  unruptured  cohimns.  all  had  the  appearance  of  dry 
j^rnvelly  earth. 

The  writer  thinks  that  Inul  lhc>c  ic,  tmi^ular  i(dnmns 
heen  provided  with  the  usual  lectaiii^ular  hands  to  tie  in 
the  loni,Mtiidinal  reinforcement,  the  columns  w(Uil(l  still 
have  failed,  due  to  tlie  lateral,  radial  How  of  the  danj^er- 
on.^ly  weakeiuvl  and  lii;.rlily  overstrained  material.  A 
properly  desi<;iu'd  spirally  wound  ciicidar  column  (or 
core)  woidd  iu>t  have  failed;  lateral  How  would  have  heen 
stopi>ed  in  the  iiicipiont  .stajre.  which  in  turn  woidd  jirol)- 
ahly  have  stojiped  further  dehydration. 

Dehydration  in  rein  forced-concrete  nienihers  suhjecteil 
to  strcs.<os  that  tend  to  cause  a  flow  of  the  concrete  should 
form  a  fruitful  source  of  future  inve.stijralion. 

M Ai'iJicE  .\.  C.  Wi;iMti;ii(iKi{. 

34  .TeHersoii  .\\c.,  Brooklyn.  N.  Y. 
Dec.  ?!•,  l!»ll. 

Sir — It  ajjpears  that  some  coiulusioiis  cn\)  he  drawn 
from  the  reports  of  the  Hdison  fire  as  pul)lished. 

From  a  fire-resisting  point  of  view,  the  weakest  mem- 
hers  of  a  modern  buildino:  are  almost  iiivarial)ly  the  col- 
umns, whereas  they  .should  he  the  .stron<i:est.  The  relative 
weakness  of  the  columns  was  demonstrated  in  San  Fran- 
ei.sco  as  well  as  at  this  fire  at  the  Edison  plant. 

In  reference  to  the  colunnis  which  failed  by  tin?  ap]iar- 
ent  hucklin<;'  of  the  lonj>itudinal  rods,  the  following  is 
submitted  as  worthy  of  consideration: 

The  natural  tendency  of  these  cdncrete  columns,  en- 
velo])ed  in  a  very  hot  fire  is  to  s])all  at  the  corners  and  as- 
sume a  rounded  form.  The  outer  ])ortion  of  tlic  (■()n(i-ct(! 
must  have  gotten  hot  before  the  steel  rods  did.  It  M'cms 
not  improbable  that  it  may  have  gotten  snfticiently  hot 
to  c(>n;e  off  before  the  rods  were  hot  enough  to  expand  ap- 
preciably. In  other  words,  tlu'  initial  failure  may  have 
been  in  the  concrete  outside  the  rods,  se])arating  from  the 
remainder  of  the  columns  along  the  line  of  the  rod  as  a 
line  of  weakness.  If  this  is  true,  the  buckling  of  the  rod.s 
may  have  been  the  effect  and  not  the  cau.se.  Whether 
settling  this  question  would  be  of  much  ])ractical  imyror- 
tance  is  doubtful.  However,  there  is  one  ])oint  which,  to 
the  writer,  seems  very  important:  Whether  we  desire  it  or 
not,  the  material  included  in  current  designs  for  fireproof- 
ing  purposes  necessarily  participates  in  the  load-carry- 
ing duties  of  the  column.  There  is  no  rea.sou  to  suppose 
that  it  is  not  under  as  severe  stnictural  stress  as  the  re- 
mainder of  the  column.  When  attacked  by  fire,  new  and 
severe  stres.ses  of  another  kind  are  superiiuhued.  The 
combination  of  stres.ses  ver\'  speedily  brings  the  material 
put  on  for  fire-resisting  purposes  to  the  failing  point:  as 
it  is  integral  with  the  "structural  core,"  the  failure  of  the 
exposed  material  carries  with  it  the  failure  of  core.  It  is 
doubtful  whether  there  are  five  per  cent,  of  the  columns  in 
so  called  firei)roof  buildings,  whether  of  steel  covered  with 


(ire  re.Kisliiig  uuilerial,  or  of  reinforced  concrete,  winch 
would  havi!  hlood  the  test  at  thi!  hotle.Ht  points  <ii  this 
I'ldison  lire.  'I'lie  fact  that  the  fireproof  cov(;ring  almost 
invariably  ]>nrticipateH  in  the  load-carrying  duties  of  tliu 
iiilumn  is  a  HiillicieMt  e.v|)lanalion  of  this  in  tliosi;  cases 
where  Ihecrdnmn  is  well  lireproofed;  (he  (limsy  and  iiiad- 
ecpuile  nature  of  the  fireproof  coverings  in  (he  cases  where 
they  do  nol  participate  in  structural  stn-ss  would  prodiuje 
the  .'<iime  results  under  the  same  conditions. 

If  the  above  ideas  are  correct,  it  is  highly  dcsiralilc  to 
design  ('(dumns  so  that  the  load-carrying  part,  i.e.,  the 
struclnral  mend)er  proper,  shall  he  siilliciently  strong  and 
also  able  to  endure  a  moderate  increa.se  of  tenii)eratur(; 
without  damage;  it  should  (hen  be  covered  by  material 
capable  of  resisting  a  very  high  temperature  and  of  keep- 
ing the  column  itself  relatively  cool.  This  outer  cover- 
ing should  he  .so  ap))Iied  that  it  cannot  partici])ate  in  tli(i 
structural  stress  in  (he  column  itself.  This  w(juld  add 
considerably  to  the  cost  per  lineal  foot  of  the  column  co\- 
ering,  hut  it  would  be  oidy  an  insignificant  addition  to  the 
cost  (d'  the  building  as  a  whole. 

Whether  the  firepr()r)f  covering  is  made  structurally 
imle|)endent  of  the  c(dumn  or  not,  the  amount  of  covering 
accejtted  as  satisfactory  in  correct  i)ractice  is,  in  no  ca.se, 
siiflicient  for  such  im|)ortant  members  as  columns.  In 
Ibese  cases  th(!  records  of  great  fires  of  the  recent  past 
prove  \ery  clearly  that  not  less  than  I  in.  of  concrete  or 
of  hri(  kwork  ought  to  be  provided;  1  in.  of  hollow  tile  is 
not  an  adecpiate  covering. 

It  is  re])orted  that  nuist  of  the  concrete  in  some  of  these 
buildings  at  the  IvIImhi  plant  seems  to  be  practically  un- 
damaged. It  is  probable  that  much  of  it  was  heated  ])rac- 
tically  to  incandescence  for  some  time  and  that  it  had  .sub- 
sequently cooled  off  without  the  ai)pIication  of  water  to 
the  hot  concrete.  It  vvonld  be  very  important  to  make 
some  actual  tests  of  the  portions  of  the.se  structures  which 
have  thus  come  through  without  visible  damage.  If  these 
tests  should  prove  that  the  concrete  actually  is  undam- 
aged, the  result  would  he  ((iiite  reassuring.  Tiic  writer's 
experience  in  examining  such  concrete  in  Baltimore  and 
San  Francisco.  Ikiwcmm'.  led  liiin  tn  suspi'ct  that  adetpiate 
tests  would  show  such  coiicrclc  vciT  scrioiislv  damaged 
and  very  iiiiich  impaired  in  strnctni-al  \alue.  notwith- 
stamling  its  apparent  intact  condition.  It  woidd  seem 
that  tills  lire  had  afforded  an  opj)ortunity  to  settle  some 
of  these  questions. 

If,  in  designing  columns,  the  factor  of  safely,  from  both 
a  structural  and  a  fire-resisting  jwint  of  view,  be  made 
adequate  and  of  equal  value  in  the  two  (y))Cs,  it  is  doubt- 
ful whether  there  is  any  economy  in  a  rein  forced-concrete 
column  as  compared  with  a  fireproofed  steel  column.  In 
the  members  .subjected  to  a  transverse  .stress,  i.e.,  in  the 
floor  systems,  there  is  a  real  and  undoubted  advantage 
with  the  reinforced  concrete  as  compared  with  steel  beams 
and  girders  adequately  fire])r()()fed.  But  if  resistance  to 
fire  and  loads  is  to  be  the  .same  in  both  cases,  the  advan- 
tage in  economy  wouhl  probably  lie  with  the  stee!  column, 
though  the  difference  would  not  be  very  great. 

Joiix  Rtepiikx  Sewell. 

Gautts  Quarry,  Ala.,  Dec  22,  1914. 

[In  connection  with  our  previous  report  on  the  Edison 
fire  and  particularly  in  view  of  the  above  requests  for  in- 
vestigation of  the  quality  of  the  fire-swe])t  concrete,  the 
following  abstracts  from  the  preliminary   report  of  Ira 
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H.  Woolson  to  the  National  Board  of  Fire  Underwriters 
is  interesting : 

Although  these  concrete  structures  were  seriously  injured 
b/  this  fire,  we  should  not,  therefore,  lose  confidence  in  well 
constructed  buildings  of  this  type.  In  several  respects  these 
buildings  were  not  well  constructed.  The  concrete  was  on  the 
whole  of  fairly  good  quality,  however,  considerable  varia- 
tion existed  in  both  quantity  and  quality  of  the  aggregates 
used.  This  irregularity  in  composition  may  have  contributed 
to  the  failure  of  the  concrete.  The  cement  was  evidently  of 
good   grade. 

The  arrangement  and  placing  of  the  reinforcement  was 
very  bad.  Whether  this  was  due  to  faulty  design,  or  careless 
workmanship  we  are  at  present  unable  to  state.  There  is 
not  a  single  tie  to  be  seen  around  the  vertical  rods  in  any 
column,  and  the  lapping  of  the  rods  was  very  carelessly  done. 
The  number  and  diameter  of  such  rods  were  quite  inadequate 
for  the  size  of  the  columns.  If  a  sufficient  number  of  prop- 
erly tied  rods  had  heen  used  probably  most  if  not  all  column 
failures  would  have  been  prevented. 

The  reinforcement  in  the  beams  was  improperly  spaced, 
and  very  few  stirrups  appear  to  have  bccii  used — many  beams 
have  none  at  all.  Some  of  the  few  stirrups  used  were  simply 
lapped  under  the  bottom  of  the  beam  rods. 

There  were  many  defects  which  would  never  be  permitted 
in  first  class  reinforced-concrete  work  today.  These  defects 
coupled  with  the  rapid  expansion  of  the  structures,  due  to  the 
ciuick,  hot  fire,  were  undoubtedly  the  cause  of  the  failures  in 
the  concrete. 

It  is  also  evident  that  the  square  type  of  column  is  not 
suited  to  withstand  such  a  fire.  If  well  designed  round, 
hooped  columns  had  been  used,  it  is  probable  that  the  results 
would  have  been  quite  different. 

The  forthcoming  series  of  fire  tests  to  be  made  at  the 
Underwriters"  I.,aboratories,  upon  full  size  loaded  columns,  to 
determine  the  efttciency  of  different  types  of  protective  cover- 
ings, will  have  an  added  significance  as  a  result  of  this  fire. 

It  is  expected  that  a  final  report,  witli  results  of  tests, 
will  be  ready  in  a  few  weeks. — Editok.] 


Made  frofa  a  Road  Scraper 

Sir — While  in  Pittsburgh  the  other  day  taking  up  some 
matters  with  the  Resolutions  Committee  of  the  Snow  Re- 
moval Conference,  I  saw  the  accompanying  illustration  of 
a  road  scraper  attached  to  a  motor  truck  for  clearing 
streets  of  snow. 

J.  F.  O'Toole,  Superintendent  of  Streets,  Pittsburgh, 
who  originated  this  scheme,  has  informed  me  that  the  re- 
sults have  been  very  satisfactory,  and  that  these  plows  in 
a  recent  storm  in  Pittsburgh,  where  there  was  a  snowfall. 


I  believe  of  8  in.,  worked  admirably  and  greatly  facili- 
tated the  department  in  the  removal  of  the  snow. 

As  this  is  the  first  practical  application  of  the  use  of 
automobile  plows  for  snow  removal  in  any  of  our  laro-e 
cities,  and  as  it  is  also  an  indirect  result  ot'  the  agitation 
brought  about  by  the  Snow  Removal  Conference,  I 
thought  the  information,  if  published  now,  might  be  cir- 
culated in  time  to  permit  a  number  of  Eastern  cities 
which  ha\e  not  had  any  serious  snowstorm  thus  far  to  rig 
up  some  of  their  motor  trucks  with  these  road  scrapers. 

Mr.  OToole  informed  me  that  the  entire  cost,  includ- 
ing all  the  work  and  parts  used  in  attaching  these  scrapers 
to  the  truck.s,  was  only  about  $17.  Of  course,  the  front 
part,  the  axle  and  wheels  of  the  road  scrapers  can  be  at- 
tached again  in  the  spring,  and  they  can  be  used  for  the 
ordinary  road  work. 

This  attachment  could  not  be  used  verv-  readily  on  some 
small  streets  where  there  might  be  difficulty  in  turning, 
but  on  .such  streets  as  Broad  and  Market  St.,  Philadelphia, 
and  Broadway  and  Fifth  Ave.,  New  York,  etc.,  it  could 
be  put  into  practical  operation. 

In  Philadelphia  we  are  having  the  regular  plow  attach- 
ment* put  on  some  motor  trucks.  We  also  intend  to  fol- 
low Mr.  O'Toole's  example  in  attaching  some  of  these 
road  scrapers  to  the  motor  trucks,  and  I  have  no  doubt 
others  would  also  feel  as  I  do  and  like  to  profit  by  his 
experience.  It  is  for  this  reason  that  I  thought  jniblicity 
through  ExGmEEKiXG  News  would  be  appreciated  by  a 
number  of  the  other  cities  interested  in  snow-removal 
work. 

Wm.  H.  Connell, 
Chief  of  the  Bureau  of  Highways. 

Philadelphia,  Penn.,  Dec.  22,  1914. 
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Sir — Definite  and  authentic  etatements  as  to  paint 
spraying  are  so  rare  that  the  following  letter  may  be  of 
interest : 


♦.^ee  "Engineering  News."  Feb.  26,  1914,  p.  478,  and  Dec.  3, 
1914.  p.  U41. 


Road  Scii.vi'iiu  Snow  Plow  Drawn  by  a  MoTon  Truck;  PiTTsBURon  Dki-art.mext  op  Works 


i!ti:i 
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Ki>KiiifllnK  pRint-BpiaylnB  miichlneii  na  uiorl  by  thl*  com- 
ininy.  •  h«"K  to  iiclvtitp  tlmt  wo  Imvo  two  Dp  Vllhlmi  Arron». 
type  ••D-15,"  No.  6SS,  itiid  type  "p"  with  typo  "A"  noixlr,  No. 
r..17.  nmimfnoturod  and  boIU  by  Iho  Do  Vllblmi  MuiiiirurtuiiiiK 
Co..  Tolo.lo,  Ohio. 

To  Klvr  you  HOino  Idcii  iih  to  th«  aniount  of  turp«nlliiu 
iiHod  In  our  inlxturoM,  wc  rIvo  you  bolow  the  IlrHt  uiid  nucuiid 
I'liiilH   an  applli-d   to  our   car   undortraini-a: 


First  Coat.  Hod  Lead — 
.10    lb.    rod    load 
1  '«    tsal.    llii.M.'.-.l    oil, 
I  *%    nn\     tiirpriitliu-. 
<4    Kal.   Japan. 


gal. 


Second  Coal,   hark   Mineral  — 
i  lb.  dark   mineral. 
V    Kal.    oil    black 
N,    Ral     lhi<«M<il    oil    (bollud). 
\L   Kal.   turpentine. 
Utcnl.  Japan. 


I 


l',4    KHl. 
Yours  very  truly, 
TIIIO   MILWAUKKIC    Kl,i:rTI!IC    HAIhWAY    \-    LKJHT  CO. 
By   H.  A.   Mullolt,  Superintendent.    ItollluK   Stock. 
Milwaukee.   Wis.,   Nov.    L'.l,    I'M  I. 

Wliiit  llio  "Dark  Mincnir'  in  I  lie  mmoiuI  Kial  may  lie,  1 
iiin  not  iiiformoil;  obviously  a  ]n\>\v  paint.  Tlit;  :{()  Hi.  of 
rod  load  in  tlio  lirst  coat  is  not  dry  rod  load.  l)ut  pasto  rod 
load  oontaining  about  l>Vi>9r  of  oil.  Translatod  into  ordi- 
nary i>aint  languago,  this  first-coat  i'ornuila  bcoonios  20 
II).  dry  red  lead  to  one  jjallon  of  oil  (wbicli  would  make 
1-/,  gal.  of  a  ratlior  tliin  rod-load  paint),  tlunno<l  with  % 
pal.  of  turpontino  aud  11/4  i)ints  of  .japan  dryor.  or  prac- 
tically a  gallon  of  volatilo  thiniior  to  oaoh  gallon  of  oil. 

It  must  be  remombered  that  as  apjiliod  to  metal,  all 
thiv-  volatile  thinner  is  merely  a  moclianical  convonieuce 
for  getting  the  paint  through  the  apparatus  and  forming 
a  suitable  coating,  and  would  be  varied  according  to  the 
thickness  of  paint  film  required.  The  aiuount  of  dryer 
used  would  be  regarded  as  excessive  except  where  very 
quick  drying  is  compulsory.  Japan  dryer  is  uearly  all 
volatile  matter;  and  for  the  turpentine  probably  a  min- 
eral turpentine  substitute  woulrl  l)e  al)out  as  good  as  tlio 
real  thing.  Ordinary  dry  red  lead  does  not  work  in  these 
machines,  as  it  settles,  hardens  and  clogs;  but  the 
"Dutch  Boy"  brand  of  red  lead  is  pure  red  lead  of  [)8% 
quality,  and  remains  in  suspension,  even  in  so  thin  a 
liquid  as  is  here  u.sed. 

Dipping  paints  may  be  made  on  the  same  priiu  ipio, 
only  not  so  thin.  If  linseed  oil  alone  were  used  to  give 
the  necessary  fluidity,  the  resulting  lilm  would  not  contain 
sufficient  pigment;  hence  the  need  of  using  a  volatile 
thinner. 

A.  11.  Sabin. 

Ill  Broadway,  New  York  City,  Dec.  8,  1914. 
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'*Taiii|»IiiB:  Track  with  Air  Power" — -In  the  article  on  track 
tamping  in  our  issue  of  Dec.  17,  p.  1219,  the  track-settlement 
figures  tabulated  should  be  in  feet  instead  of  inches,  as  given. 

A  Mappy  H©^5«^  Yeas'  fos*  th^e 
Eim^airaeer 

Cartoons  of  the  civil  eiigiiicrr,  drawn  usually  by  iiiem- 
iiers  of  his  ])rofessioD,  are  apt  to  come  to  the  editor's  desk 
at  this  season,  but  the  cartoon  which  we  reproduce  here- 
with is  from  a  daily  newspaper  and  may  be  taken  to  in- 
dicate that  some  day  the  civil  engineer  may  come  into  his 
own  in  the  way  of  public  appreciation  of  his  work  and  his 
achievements.  The  debonair  young  man  of  the  picture 
with  his  head  in  the  clouds  and  his  hands,  or  rather  his 
fingers,  holding  some  rather  .strange-looking  instrument.s, 
seems  entirely  capable  of  undertaking  any  such  little  job 
as  the  long-span  arch  at  his  feet. 


Tbi-  tli.iuiiig  in  from  the  Sjiiil,fxinan-Ilt'virw,  of 
Spokaiie,  Wash.,  and  hymbolizos  tin-  n-bilion  of  the  engi- 
neer to  the  track  cIovHtioii  of  the  Norllioni  I'acilic  Hy. 
tbnuigli  tlmt  city.  Tlio  work  will  bo  about  two  niilcs  in 
loiiglh,  with  i'v'  to  \'i  tracks  at  iliiroront  point.-i,  and  will 
III'  carried  on  without  interrupting  triillic.  As  the  capfii>ii 
i>\  tlio  cut  reniarks:  "Ijiffing  twcj  inilos  of  track  with 
their  trains  Ih  all  there  in  to  do.'' 

Some  critics  of  the  engineer,  criti<o-engiii(,'Grs  flioiii- 
HolvcH,  claim  that  the  engineer  is  too  retiring  and  unassor- 
live  lor  his  own  good,  and  j)robal)ly  we  shall  not  unduly 
inllato  hiw  .-ieiise  of  importance  and  responsibility  if  we 
(piote  t!ic  following  paragraph  of  tribute  from  a  "news- 
paper man": 

The  civil  engineer  who  h)i8  a  part  In  bin  <onHtructlon  work 
and  the  MUpcrvlsInK  mechanics  who  put  It  in  place  arc  the 
kind  of  men  who  keep  personal  accountH  with  themHclves, 
accounts  they  have  to  Mc|uare  with  themselves  in  the  event  nf 
failure,  no  matter  how  sllKht  degree.  It  is  the  mo.st  in- 
exorable system  of  accounting  yet  devised  and  it  rules  the 
box-car  ofllce  out  on  the  work  as  relentlessly  as  It  does  the 
central  headquarters,  with  skylights  over  the  drafting  rooms 
and  thick  rugs  on  the  office  floors. 

Vou  get  this  knowledge  of  them,  not  by  talking  to  them, 
bi'cnnsc  they  don't  talk,  or  If  they  do,  In  terse  terms  only, 
Ihut  would  compress  the  project  of  shifting  the  world's  orbit 
liilri  a  dozen  words.  They  have  the  work  on  hand  to  do,  not 
to  (irato  over.  Days  fieighted  with  too  much  time  are  rare 
\  isitiitions  with  them.     As  matters  of  routine  they  have  bigger 


things  to  do  than  the  jobs  of  the  demigods  we  know  of  from 
epics  that  have  outlasted  the  wear  and  tear  of  centuries.  And 
if  you  admiringly  tacked  any  of  those  ancient  titUs  of  re- 
nown onto  one  of  them  he  might  take  a  few  seconds  off  and 
beat  you  up  for  it.  Which  is  all  there  is  an\-  necessity  for  say- 
ing here  of  the  man  with  the  transit  and  knowledge  how  to 
do  his  work. 


LegiMlatlon  Affecting  Kew  Vork  City  which  will  be  asked 
of  the  state  legislature  this  year  in  behalf  of  the  city  gov- 
ernment includes  authority  to  build  a  railway  from  the  Brook- 
lyn Bridge  to  the  Bush  Terminal,  to  be  operated  jointly  by  the 
railroads  directly  interested;  authority  to  provide  a  plant  for 
garbage  disposal  and  to  maintain  municipal  markets;  and 
power  to  exercise  excess  condemnation,  or  to  take  land  in  ex- 
cess  of   what   is   needed   specifically    for   public   improvements. 


43 


E  N  G  I  N  E  E  E  I  N  G     NEWS 


Vol. 


No.  1 


and  Flood 


By   EaLPH   BENXETTf 

IiJ  the  various  semi-arid  countries  much  of  the  rain- 
fall is  in  the  form  of  torrential  storms.  Streams,  ordi- 
narily dry  water  courses,  during  these  storms  carry  a  run- 
otf,  in  sec.-ft.  per  square  mile,  which  may  even  exceed 
the  maximum  rate  attained  in  less  arid  districts. 

But  few  such  streams  have  attained  a  constant  grade 
lino.  Their  period  of  flow  is  too  short  for  them  to  wear 
tlieir  channels  down  to  a  stable  slope.  They  alter  their 
rhannels  from  season  to  season  and  even  from  storm  to 
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Cross-  Sec+'ion 
Showing    Slope -Up   +o   Street   Grade 

Fici.  1.    Cross-Section-  of  Completed  Coxceete  Egad 
AXD  Storm-Water  Drain 

storm.  These  streams  carrv-  7nu<ii  eroded  material  and 
are  constantly  raising  the  lower  portions  of  their  chan- 
nels, or  are  eroding  new  gorges  in  the  soft  materials  de- 
posited at  some  previous  time. 

In  bringing  valuable  land  into  cultivation  for  citrus  or 
similar  intensive  crops,  the  property  must  Ije  protected 


running  out  from  the  edge  of  the  hills.  These  were  scat- 
tered over  the  entire  piece  and  did  not  join  in  any  definite 
channel  in  their  course  across  the  propertv. 

In  order  to  control  the  storm  flow  down  these  other- 
wise dry  channels,  an  intercepting  ditch  was  dug  parallel- 
ing a  road  on  a  gently  falling  grade.  The  slope  of  this 
channel  was  so  slight  that  it  needed  no  lining,  although 
the  entrance  of  every  watercourse  was  protected  by  a  con- 
crete sill  and  apron.  This  ditch  delivered  tiie  flow  of  the 
minor  streams  into  the  channel  of  the  largest  one.  This 
channel  had  a  slope  of  from  7%  to  2%,  and  was  almost 
entirely  lost  in  its  lower  reaches.  The  addition  of  the 
water  from  the  other  drains,  however,  made  it  certain 
that  the  main  channel  would  not  only  continue  to  increase 
in  extent,  but  that  the  erosion  would  be  serious. 

Two  types  of  paved  channel  were  feasible:  First,  the 
ordinary  concrete-lined  ditch ;  but  such  channels  are  a 
constant  inconvenience  in  the  working  of  adjacent  lands 
and  in  the  maintenance  of  roads;  they  require  frequent 
bridges  and  are  liable  to  be  clogged  by  debris  catching 
against  the  bridges  at  the  very  time  when  the  channel 
should  be  clear.  Second,  a  channel  extremely  wide  and 
ver\-  shallow,  and  with  a  nearly  flat  bottom,  to  be  used 
also  as  a  paved  road.  This  practice  of  using  center  gut- 
ter roads  is  unusual  in  tlie  English-speaking  countries, 
but  is  almost  the  standard  practice  among  the  Latin 
races. 

During  severe  storms  but  little  travel  moves  on  an  or- 
dinary road,  and  the  flooding  of  even  well  laid  out  modern 
streets  during  severe  storms  is  to  be  expected.  Many  of 
the  older  Southern  cities  once  provided  stepping  stones  on 
which  foot  travelers  could  cross  the  streets  without  wet- 
ting their   feet. 


Fk;.    2.       COXSTULCTION    WoKK   ox     Cu.UiJlNAl  lUN    CoNCUlTK    IiOAU  AND  DUAI N,   CaI.IIDKNIA 


from  ill!   po>sil)i!ity  r)f  storm-water  diiniagc  due  to  siuii 
.-trciinis. 

WiiiTTiKi:  i)EVi:M)PMi;NT — Near  Wbilticr.  ilnUW.  tiic 
W'liittier  Extension  Co.  recently  comiilctcd  part  ol'  tlic 
dtvciopnient  work  on  n  |»roperty  of  wbicli  tiie  relatively 
level  [)()rtions  were  crossed  by  a  series  of  sIuiUow  barrancas 

•Noted  on  p.  ".'.o  of  "KriKlnp^rlnK  New«"  of  Sont.  21,  l;il  I. 
tl31!)  Wiiahlngton   Bunding,   L.os  Anselra,  Calif. 


Figs.  I  and  2  ex])lain  the  construction  of  the  combined 
drain  and  road  as  carried  out.  The  lirst  section  of  the 
road  has  been  in  use  for  over  a  year  witliout  damage,  al- 
tliougli  it  went  through  one  of  the  severest  winters  south- 
ern California  lias  over  exi)erienced. 

During  the  storms  of  the  season  over  1200  tons  of 
rock,  gravel  and  sand  entered  the  paved  road  at  its  upper 
end,  from  an  unpaved  strett'h,  and  passed  along  the  en- 
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lire  li'U^'lli  of  fill'  i)avpiiu'iit  without  (laimi;.'iiijr  it.  'I'lir 
l-in.  Iiasf  lias  i1ovl'1(i|kmI  tiiily  tlic  usual  sliriiikaj^c  cracks. 
Ill  a  few  places  the  surface  oil  was  rather  poorly  applied 
and  a  little  wear  has  occurred  at  these  plares.  The  Hat 
liottoin  shown  ill  the  cross-section,  Kij;.  1.  is  a  disadvaii- 
ta;;e  as  small  streams  of  water  How  in  an  irre;.Milar  course 
and  leave  the  entire  width  of  road  in  a  dirtv  and  iin- 
sij,ditly  coiulitioii. 

Diiriii;,'  the  jM-eseiit  season  the  road  is  to  he  extended 
on  a  steeper  j;rade  and  with  n  ronsideral)le  amount  of  cur- 
vature. On  tiie  tan^'cnt  portions  id'  the  work  the  cross- 
section  will  he  that  shown  in  Vi'^.  .'i.  The  roadway  is 
slopeil  to  a  center  j^iitter  and  tiie  curhs  are  of  a  neater  and 
stroii'.'er  shape  than  those  of  the  old  road,  illustrated  in 
Fi-.   1. 

MvDKAii.ic  Fi:.VTri!Ks— The  draina-c  area  is  ahoiit  100 
acres,  mostly  hrokeii  hill  land  with  very  steep  slopes.  The 
fartliest  point  on  the  drainage  is  ahout  (iOOO  ft.  from  the 
head  of  thi'  paxcd  road.     If  the  pitherin.i:  period  for  the 
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FIG.* 
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area  l)e  assumed  as  10  mill.,  which  corresponds  to  the  ex- 
tremely high  gathering  velocity  of  10  ft.  per  sec,  the 
maxiuiuni  corresjioudiiig  rainfall  rate  will  be  2  in.  per 
hr.  As  both  these  assumptions  are  extreme,  the  flood- 
flow  rate  of  480  see.-ft.  given  by  the  rational  formula 
will  be  so  much  in  excess  of  ordinary  conditions,  that  it 
need  be  provided  for  only  as  a  brief  crest.  On  a  .'5% 
slope  the  water  velocity  in  the  road  will  approximate  20 
ft.  per  sec,  and  it  will  be  necessary  to  bank  the  curves 
to  keep  the  main  stream  in  the  channel. 

The  equation  for  the  amount  of  superlevation  required 
to  keep  a   moving   body  central  on  a  curved  track  is: 

ab  (base)  X  w*  {velocity  in  ft.  per  sec.) 

32.16  X  R  {radius  of  curve  in  ft.) 

=  e  {superelevation  in  ft.) 

This  assumes  that  the  resulting  water  surface  will  l)e 
a  straight  line  perpendicular  to  the  resultant  of  the  two 
forces  of  gravity  and  velocity.  The  result  so  obtained  is 
sufficiently  close  for  use  in  channels  of  this  type. 

The  height  of  wall  required  on  some  sharp  curves  will 
be  considerable.  In  this  case  concrete  will  be  only  car- 
ried up  part  way  and  the  remainder  of  the  bank  will  be 
protected  by  hand  laid  dry  rul)ble.  This  construction  is 
showni  in  Fig.  -1. 

To  prevent  heavy  material  lieiiig  again  i)rought  on  the 
road,  the  ujjper  ciul  will  take  water  over  a  low  weir  from 
a  small  settling  basin. 

CoxcLi'sioxs— While  this  class  of  construction  offers 
many  striking  economies  in  cost,  it  has  one  very  serious 
disadvantage:  the  road  so  used  mu.st  not  be  the  only  pos- 
sible means  of  ai-cess  to  any  imjwrtant  locality,  for  there 
will  be  times,  of  course,  when  tlie  road  cannot  be  trav- 
eled at  all. 


The  latest  water-supply  project  for  Ottawa,  Ont.,  one 
coiKeiveil  primarily  in  the  interests  of  fire?  protection, 
and  with  existing  fiiiain  iai  conditions  in  mind,  would  re- 
tain the  iinlilfered  Ottawa  Wiver  as  the  source  of  supply, 
lorale  a  high-pressure  pumping  station  on  liemiciix 
Island,  siihstitute  two  fonc  mains  on  a  hridge  for  the 
present  siihinerged  pipe  beneath  th(!  polluted  Xepean  Bay. 
and  make  no  imiiiediate  provision  for  filtration. 

The  new  project  was  presented  recently  by  a  sjiocial 
committee  of  the  Ottawa  Moard  of  Trade,  a|)poiiitefl  in 
No\einber,  ID II,  hecanse  of  an  increase  in  firc-insnraiice 
rates  totaling  $120,000  a  year  which  followed  fire-proter- 
tion  tests  made  by  the  Canadian  IJiiderwriters'  Associa- 
tion. J.  B.  .Ml  Hae,  a  hydraulic  engineer  of  Ottawa,  was 
a  member  of  this  committee.  With  him  in  the  engineer- 
ing investigations  made  were  William  Kennedy,  Jr.,  and 
W.  S.  Lea,  of  Montreal. 

The  committee  concluded  that  "on  account  of  the  pres- 
ent financial  situation,  ''it  would  he  impracticable"  for 
the  cily  to  proceed  with  any  great  expenditure,"  such  as 
would  he  required  for  either  the  Thirty-one  Mile  Lake 
project  of  Alex  Hiniiie  and  Dr.  A.  C.  TFouston,  or  the 
earlier  Mc(iregor  Lake  project  of  Allen  Hazen.f  It 
therefore  propo.sed  a  plan  "to  meet  present  exigencies," 
good  for  15  or  20  years,  and  advised  that  the  two  gravity 
projects  he  given  further  study. 

This  plan  jirovides  for  retaining  the  present  point  of 
intake  just  off  Lemieux  Island  "which  has  never  failed 
due  to  ice  troubles";  for  an  electrically  driven  high-])res- 
sure  pumping  station  on  the  island,  in  place  of  the  ex- 
isting Queen  St.  station  on  the  river  bank;  and  for  two 
force  mains  on  a  bridge  from  the  island  to  tlie  shore. 

The  estimated  cost  of  the  new  project,  including  three 
20,000,000-gal.  pumps,  driven  by  current  from  the  Chaud- 
iere  Falls  power  plant,  is  .$42-5,000;  but  from  this  $(i."j,700 
is  dedui'ted  for  savings  in  reinforcements  to  the  distribu- 
tion system  recommended  a  few  months  ago  by  R.  8.  and 
\V.  S.  Lea,  of  Montreal.  It  is  stated  that  the  scheme 
would  double  the  present  available  sujjply,  besides  provid- 
ing a  reserve  pumping  unit. 

la  case  the  Ontario  Board  of  Health  should  refuse  to 
approve  this  project,  with  chlorination  as  the  only  safe- 
guard to  the  quality  of  the  sTipply,  "there  is  sufficient  land 
on  Lemieux  Island  to  accommodate  a  filter  plant"  of 
am])le  size  to  serve  the  city  for  years  to  come.t 

The  recommendations  of  this  committee  have  been  prac- 
tically indorsed  but  not  officially  ado])ted  by  the  city  coun- 
cil. They  seem  likely,  with  possible  slight  changes,  to 
settle  the  Ottawa  water  imbroglio,  notwithstanding  the 
fact  that  some  of  the  candidates  at  the  coming  municipal 
election  are  making  the  Thirty-one  Mile  Lake  scheme  the 
chief  plank  in  their  platform. 


•Topographical  Survey.  Ottawa,  Ont. 

tSee  "Engineerinpr  Nows,"  .\pv.  9,  1914,  for  a  review  of  the 
various  Ottawa   water-supply   projects   up   to  that  time. 

JTt  should  be  iinted,  howo\  er.  that  the  Ontario  Board  of 
Health  recently  disapproved  the  latest  Hazen  plans  for  me- 
chanical filtration  of  the  Ottawa  River  Supply,  with  an  intake 
at  a  different  and  perhaps  more  acceptable  point  iSee  "En- 
einoerlne  News,"  Dec.  10,  1914).  This  veto,  under  recent 
legislation,  makes  it  imperative  for  the  citv  to  introduce  the 
Thirty-one  Mile  Lake  supply,  willy  nilly,  but  the  legislation 
has  not  yet  stood  the  test  of  the  courts. — Editor. 
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A  He'w  Del^'^^jrsvr©  IRIves*  IBradlge 

By  a  let-eut  act  of  the  New  Jersey  Legislature  a  com- 
mission has  been  created  to  select  a  location  and  settle 
upon  a  design  for  a  new  Delaware  River  Bridge  between 
Burlington,  X.  J.,  and  Bristol,  Penn.  The  bridge  is 
estimated  to  cost  $300,000,  and  $15,000  has  been  appro- 
priated for  the  preliminary  work.  The  bridge,  to  l)e 
known  as  the  John  Woolman  Bridge,  after  the  colonial 
author  and  divine,  will  be  highly  ornamental,  if  the  tenta- 
tive sketch  by  its  architect,  J.  Fletcher  Street,  of  Phila- 
delphia, is  followed. 

A  Mew  Teriimiffaal  Railway 

The  Lake  Erie  &  Eastern  R.R.  will  start  operating 
about  Jan.  1-5,  1915.  This  line,  belonging  to  the  Pitts- 
burgh &  Lake  Erie  R.R.,  is  a  new  double-track  location 
through  Youngstown,  Ohio,  about  6  mi.  in  length.  It 
lias  no  grade-crossings,  and  is  largely  of  costly  viaduct 
and  embankment  construction.  While  built  so  as  to  give 
a  new  track  connection  to  the  north  out  of  Youngstown, 
it  extends  now  only  to  the  north  city  line,  and  will  be 
operated  as  the  freight  terminal  line  of  the  P.  &  L.  E. 
It  passes  alongside  all  the  steel  mills,  from  the  Youngs- 
town Sheet  &  Tube  mill  at  Struthers  to  the  Brier  Hill 
Steel  works  at  the  north  end  of  the  city. 


A  Federal  Bails 

The  first  issue  of  tlie  Dailij  Commerce  Report,  pub- 
lished by  the  Department  of  Commerce,  appeared  on 
Jan.  2.  Its  object  is  to  promote  the  foreign  commerce  of 
the  United  States.  It  will  contain  commercial  cable- 
grams received  from  attaches  at  embassies  abroad  and 
from  consuls  througiiout  the  world,  and  abstracts  of  find- 
ings by  departmental  investigators. 

The  plan  for  a  commercial  daily  was  worked  out  by 
\h:  E.  E.  Pratt,  Chief  of  the  Bureau  of  Foreign  and 
Domestic  Connnercc.  The  paper  will  replace  the  Daily 
('oiisnhir  Re  port . 

Traclte  I£leva<tioira  at  SpoIfeairae» 
Waslh. 

The  .Xortbcrii  Pacific  Ry.  is  alioiit  to  elevate  its  tracks 
through  Spokane.  Wash.,  for  a  distance  of  two  miles. 
The  tracks  will  l)e  raised  12  to  Ifi  ft.,  and  carried  on  a 
solid  fill  between  concrete  retaining  walls  with  about  20 
bridges  over  the  streets.  The  passenger  station  is  in- 
volved in  the  change.  There  are  12  to  15  tracks  at  some 
parts  of  the  line  and  the  width  of  the  r()a(ll)ed  will  lie 
from  S5  to  225  ft.  The  work  will  be  done  without  in- 
terruj)ting  tratlic,  which  amounts  to  aixiut  40  regular 
trains  daily.  The  plan  is  to  build  the  north  wall  and 
then  erect  a  ticslie  along  the  north  side  from  which  a 
Hll  will  be  made  wide  enough  for  two  main  hacks.  Traf- 
fic will  then  lie  diverted  to  these  tracks,  and  the  (illing 
contiinied  to  tin-  south  wall.  \V.  [j.  Darling  is  Chief  iOn- 
gineer. 


IRedl^cedl  CesiffieKat  Prodlusctiosa 
aim  E9S4 

For  the  ilrst  time  since  the  l)eginning  of  indvistrj'  in 
the  early  nineties,  the  annual  production  of  portland  ce- 
ment is  in  1914  less  than  for  the  previous  year.  Accord- 
ing to  a  preliminary  estimate  by  Ernest  F.  Burchard,  of 
the  U.  S.  (ieological  Survey,  the  quantity  of  portland  ce- 
ment manufactured  in  the  United  States  in  1914  was  ap- 
proximately 88,514,000  bbl.,  compared  with  92,097,131 
bbl.  in  1913,  a  decrease  of  about  3,583,000  bbl.  or 
nearly    4%.      The    estimated    shipments    of    portland 
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cement  during  1914  were  8(5,715,000  bl)l.,  compared 
with  88,()89,377  bbl.  in  1913,  a  decrease  of  about 
1,975,000  bbl.,  or  2.2%.  On  account  of  the  surplus  of 
production  over  shipments,  stocks  of  cement  at  the  nitlls 
apparently  increased  more  than  14%,  or  from  11,220,328 
bbl.  in  IdV.i  to  12,818,000  bbl.  at  the  close  of  1914. 

The  Lehigh  district  of  eastern  Pennsylvania  and  west- 
ern Xew  Jersey  showed  a  decrease  of  more  than  9%  in 
both  production  and  shipments  of  portland  cement.  The 
Illinois  and  northwestern  Indiaiui  district  showed  a  slight 
decrease,  and  the  Pacific  coast  district  (California  and 
Washington)  showed  a  decrease  of  about  12%.  Impor- 
tant increases  in  production  and  shipments  were  shown 
by  New  York  State,  the  Iowa-. Missouri  district,  tiic  Mary- 
Mountain  district. 

The    annual    production    of    portland    cen\ent    in    the 

I'nited  States  from  1890  to  1911  is  graphically  shown  in 

ihc  accumpanyiug  diagram. 

y. 

Good-Roads  Affitation  in 

Pemiiasylvainiia 

4  new  constitutional  anu-ndnuuil  autluu'izing  a  $.'>o,- 
OOO.OdO  bond  issue  for  the  abolition  of  toll  roads  and  for 
(•onipleti(Ui  of  the  state  highway   system   will   be   inliD- 
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(Iiiffd  III  the  iicxl  session  (if  tlif  Icj^'isliiliiiv,  iicconliiijj  to 
llu>  I'liiliulflpliia  I'libliv  l.nli/rr.  It  is  stiitctl  that 
tlio  uiiii'iKliiiciit  Will  III'  rraiiii'd  mi  I'litli'i-ly  ilHTi'iciit  lliioa 
ri'(iiT)  tlu>  lino  ilofi'iitoU  at  thv  piillH  In  tui3.  It  will  bo  driirtod 
with  a  view  til  CMitlri'ly  i'IImiIiiiiIIiik  tin.  ■i|i|iiiHllliin  that  Wan 
ailvanci'il  aKulnxt  tin-  Uil.t  IhmuI  iitni'iiiliiKiit.  Th"  plan  pro- 
V  lil.'H  fur  an  ciiiiitalilc  tllHtt'lliiitlon  cif  ihi<  inuiii'v  on  the  bniiln 
I  thi-  state  hiRhwavB  In  t-ni-h  oounty,  of  rcMinty  and  lownithlii 
.  iiU  In  fach  county  anil  of  populntlon.  nnilttliiK  rltlcii  of  tlii> 
ni^it  and  Ncrontl  flasN.  Thr  nioanuro  will  alHo  piovldi'  a  inax> 
Iniiiin  llMill  of  till'  liondH  wlilili  any  Mi'MHion  of  tlH'  li'Klilaturi' 
rnii  Ihhuc   |  $fi.iii)il,(li)0  per  annum   |ii  npuHi'd  |. 

A  si'coiul  siliiMuc  (o  raise  In'twccii  $(!,()(I0,00()  and  $7,- 
iMKI.OOO  a  year  for  lii>;li\vay  work  !><  lieiii^r  ndvoeatvd  i)y 
llie  Pennsylvania  Motor  Federation.  'I'liis  plan  provides 
for  raising:  tlie  eiilire  snni  liy  imreased  taxation.  .Vt  tlio 
same  time  an  organized  attack  on  tlie  loll-road  system  is 
heinji  made  l)y  tiie  assoeiated  aiitomoliile  cliiits.  Jan.  Vi 
lias  been  set  for  a  meetinjr  of  au(oiiioi)ile  owners  at  Laii- 
esisfer  to  prepare  a  ])etition  to  llie  I'lildie  Service  Com- 
mission askinjjr  reduction  in  loll  charges.  There  are  108 
1  orpoiiitions  in   Pennsylvania  still  operatiiiij  toll  roads. 


Clhicai^o  Elevated  Rail'^vay 
Vstluaaftioira 

.\  Viiinatioii  of  the  Chini^o  Mlexalcd  liiiilways,  coveriiiji 
their  tan,nil)le  property  only,  has  hcen  made  l)y  Montague 
Kerry,  the  city's  Commissioner  of  Puhlit'  Utilities.  The 
total  is  $5->,'28J,!)55,  which  is  $1, '.'03,470  lower  than  that 
made  three  years  ago  by  the  city's  Subway  and  Harbor 
("ommission,  and  nearly  $41,000,000  lower  than  that 
made  a  little  earlier  by  Prof.  Geo.  F.  Swain,  on  behalf 
of  the  railway  ctmipanies.  Tlie  main  diflPerence  is  in  the 
\alue  of  real  estate,  which  is  taken  at  about  $1S.7(M),000 
by  the  Public  Service  Bureau.  !f;](;..Viii.i)i)()  l,y  the  Sub- 
way and  Harbor  ('(mimission,  and  $1(;,78(I,(K)(I  by  Prof. 
Swain. 

Wiff-eless  Tele^5rsiplh    Seirvlce    of 

Wirele.-<s  telegra})h  stations  have  been  installed  by  the 
Delaware,  Lackawanna  &  Western  K.K.  at  Hoboken, 
X.  J.,  Scrantoii,  Penn.,  Binghamton  and  Buffalo,  N.  Y., 
and  upon  the  "Lackawanna  Limited,"  running  between 
Hoboken  and  Butfalo.  These  installations  serve  as  an 
auxiliary  method  of  communication,  additional  to  the 
t(legra])h  and  telephone  in  the  event  of  interruption  to 
wire  facilities  caused  by  storm  and  other  damage  (such 
u.se  was  noted  in  Exgineekixg  Xews.  Dec.  10,  1914,  p. 
115)0).  Actual  service  trials  have  proved  the  practica- 
lity and  efficiency  of  the  service  under  emergency  condi- 
uuiis  between  fixed  stations  and  between  tiie  moving  train 
and  fixed  stations.  In  1914  there  were  two  storms, 
'hiring  which  maintenance  of  communication  between 
\eral  points  on  the  road  was  possible  only  by  the  wire- 
less equipment.  It  has  been  found  to  meet  all  uses  ob- 
i;iined  by  the  Morse  telegraph  and  to  be  equally  as  re- 
lial)le. 

At  present  the  mobile  stations  are  maintained  only 
OT'  the  ]iassenger  trains  noted,  but  are  held  to  i)e  quite 
practicalile  for  freight  trains  at  very  little  ex]iense — ])ro- 
vided  only  one-way  service  is  needed.  An  installation 
that  would  enable  freight  trains  to  communicate  with 
fixed  station  would  be  too  ex]iensive;  acknowledgment 
the  receipt  of  communications  could  be  given  by  a  sig- 


lal,  (lisplayod  from  the  train  wlillc  pnflsinR  the  next  sta 
tion  or  signal  tower.    The  roadV  wireless  Hystem  is  under 
the  jiirixdielitm  of  L.   \\.   Polcy,  Siiperinlt'iideiit  of  Tule- 
phone>i.  Telegraph  and  Wireless. 

X 

\   Nlilr««alk   llrlilKc  I'VII.  UIIIInK   llirco   piTRonH  and   InJuiliiK 

Hi-v hi    KiiliHiiH    I'lls.     Mo,    on    |i<T.    ^S.       TIki    IiiIiIki-    w.-ih    iiI 

wooil,  loii  ft.  In  li-iiKlh  anil  »uppi>iliMl  liy  ixVn  Mpnrcil  1(»  fi. 
apart,  at'rurdInK  l<>  ii'portn,  Tho  lirldKC  whoHu  puriiuHc  w:ih 
to  |ii'iiti<ft  pedvatrlanN  ilurhiK  ihi-  foiiHlructlon  of  the  Muehlo- 
liiick  lloli'l,  I'ollapftoil  whi'ii  a  licavy  wagon  backed  Into  the 
niippoi  !h   at    oiiL-   iMiil. 

llrnilliiK'a  I'anidrii  Mlallon  lliirurtl  —  Fire  destroyed  thi; 
franiti  Mtatlon  of  the  Philadelphia  &  Ueadlni;  Rv-  at  Camden, 
N.  J,,  early  on  Jan.  3.  An  adJolniuK  lumber  yard  and  a  Hhlp- 
bulldliiK  lilant  alHu  were  burned,  IiariiaKi-  •'>  the  Htation  in 
eHllniated  at  200,(100.  A  (Ire  In  North  I'hllinli-Iphla,  I'enn.,  at 
S  a. 111.  on  the  Hanie  day  dcMlroyed  a  lumber  yard  which  covered 
about  :i%  acrcH.  The  yard  was  well  Htocked  with  prepared 
IiiiiiIh-i'.  chlelly  hardwood.  Damage  to  yard  and  stock  Is  esti- 
niati'd  at   (700,000, 

A  I'l^ullar  TrnnHforinrr  lOxploNlun  In  the  Greenwich  gen- 
erating Htation  of  tlie  London  (Kngljind)  County  Council's 
liiiiiiway  nyHtem  on  Dec.  11.  1914.  re.sulted  In  Hhuttlng  down 
the  .station  and  completely  Inleriupting  tradlo  on  the  wys- 
toni.  The  cawe  of  an  oil-cooled  tran.sformer  burst  and  soiiu' 
temporary  heavy  wooden  staging  nearby  (erected  In  the 
course  of  station  alterations)  caught  Are  and  Ignited  the 
cable.<)  connecting  generators  to  switchboard.  It  was  Impos- 
sible to  extinguish  the  fire  easily  and  a  bad  shutdown  resulted. 
N'o  lives  were  lost  and  only  two  generators  were  damaged. 
The  Council's  olliclals  have  not  said  anything  about  the  cause 
of  the  disaster  but  it  is  believed  in  some  (luarters  that  hy- 
drogen collected  in  the  case  and  was  ignited,  for  this  has  hap- 
pened in  other  Instances  where  insulating  oil  of  high  flash 
point  has  been  subjected  to  high  electrical  stress. 

A  Ulnii-UaM  Exploalon  at  HaKerMtotvn — What  was  reported 
in  recent  press  di.spatches  as  an  acetylene-tank  explosion  in 
a  Junk  yard  at  Ilagerstown,  Md.,  (see  "Engineering  News," 
Dec.  17,  1914)  seems  to  have  been  a  blau-gas  and  oxygen 
explosion.  We  have  received  the  following  communication 
from  the  secretary  of  the  International  Acetylene  Associa- 
tion: 

Investigation  discloses  the  fact  that  there  was.no  acetylene 
tank  in  use  at  the  junk  yard  at  the  time  of  the  explosion. 
They  were  using  blau  gas.  purchased  from  the  Chesajjeake 
Blausgas  Co.,  of  Baltimore,  Md.  Blau  gas  being  a  liquid  gas. 
it  is  necessary  to  have  a  supplemental  receptacle  for  the  ex- 
pansion of  the  gas  before  use,  after  it  leaves  the  cylinder.  A 
blau  gas  cylinder  had  been  emptied.  The  junk  people  removeil 
the  blau-gas  cylinder  and  by  mistake  attempted  to  attach  an 
oxygen  cylinder.  As  the  fittings  didn't  match,  they  went  to 
tlie  extreme  of  wiring  the  cylinder  onto  the  connection.  The 
open  valve  in  the  oxygen  tank  allowed  the  oxvgen  to  mix  with 
the  blau  gas  in  the  expansion  chamber.  Thev  ignited  the  torch, 
which  in  a  moment  blew  itself  out.  They  again  ignited  the  torch, 
and  this  time  a  flash-back  occurred  into  the  expansion 
chamber  and  the  oxygen  and  blau-gas  mixture  exploded  with 
serious  results.  These  statements  clearlv  show  that  the  hu- 
man equation  entered, into  this  accident  to  the  extent  of  100' ; 
and  that  no  cylinder  of  compressed  gas  of  any  kind  exploded. 

A  Patent  on  Deep  Foundation  ConNtruvtiou,  issued  to  John 
F.  O'Rourke  July  Ifi,  1901,  Xo.  67S..-)S1,  was  sustained  in  a 
decision  by  Judge  Learned  Hand  on  Dec,  31.  The  O'Rourke 
Kngineering  Construction  Co,  brought  suit  against  The 
Foundation  Co.  for  infringement  of  the  above  patent.  The 
patent  covers  a  foundation  in  water-bearing  material  con- 
structed by  sinking  separate  caissons  close  to  each  other, 
the  caissons  having  so  called  registering  openings  in  their 
adjacent  walls  whereb.v  the  spaces  between  the  caissons  can 
iie  closed  and  made  water-tight  after  the  caissons  are  sunk. 
The  defendants  claimed  that  the  construction  described  in 
O'Rourke's  patent  was  anticiiiated  by  the  method  of  con- 
struction adopted  in  the  foundations  of  the  Postal  Telegraph 
building,  on  the  corner  of  Broadway  and  Murray  St.,  New  York 
City.  Apparently  in  this  building  independent  caissons  were 
sunk,  but  the  methods  adopted  for  closing  the  space  between 
them  differed  from  that  set  forth  in  the  O'Rourke  patent,  and 
the  judge  held  therefore  that  the   latter  was  not  anticipated. 

A  Snow  Removal  Drill  was  held  by  the  New  York  City 
Street  Cleaning  Department  on  the  night  of  Dec.  30.  At  6:4.5 
p.ni,.  without  previous  warning,  Commissioner  Petherston 
sent  out  a  call  for  the  street-cleaning  department's  regular 
employees  for  emergency  snow  removal  in  the  Boroughs  of 
Manhattan,  the  Bronx  and  Queens.  This  was  done  through 
the  Police  Department  and  police  patrolmen  hunted  up  the 
men  at  their  homes.  Within  three  hours  3700  men  were  at 
their  posts  in  various  parts  of  the  city  and  went  through  the 
motions  of  removing  imaginary  snow  drifts  from  the  import- 
ant streets.     These  men  fo- m  only  a  nucleus  of  a  snow-fight- 
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in?  force  of  4B,000  men  providefl  for  under  Commissioner 
Fetherston's  plans.  An  additional  reserve  force  of  35,000  men 
may  be  called  out  in  an  emergency.  The  principal  purpose  of 
the  drill  was  to  teach  the  regular  force  of  the  street-cleaning 
department  how  to  handle  the  snow-fighting  forces.  These 
regular  men  are  to  receive  their  regular  pay  of  $2.r>0  per 
day  and  emergency  men  $2.40.  If  they  cope  successfully  with 
the  storm  the  regular  men  will  get  a  bonus,  bringing  their 
wages  up  to  %S.1'>  a  day,  and  the  emergency  men  will  get 
13.20  a  day. 

The  New  York  Alien  L'-bor  Law  was  declared  unconstitu- 
tional by  the  New  York  Supreme  Court.  Appellate  Division. 
First  Department,  in  a  decision  handed  down  on  Dec.  31.  The 
decision  was  written  by  Justice  Francis  M.  Scott,  and  holds 
thai  the  art  in  question  violates  that  part  of  the  14th  Amend- 
ment of  the  Constitution  of  the  L'nited  States  which  says: 
•■No  state  shall  make  or  enforce  any  law-  which  shall  abridge 
the  privileges  and  immunities  of  the  citizens  of  the  United 
States  nor  deny  to  any  person  within  its  jurisdiction  the  equal 
protection  of  the  law."     The  act  in  controversy  reads: 

In  the  construction  of  public  works  by  this  state  or  a 
municipalitv,  or  bv  persons  contracting  with  the  state  or  such 
municipalitV.  onlv  citizens  of  the  l'nited  States  shall  be  em- 
ploved  and  In  all"  cases  where  laborers  are  employed  on  any 
such  public  work  preference  shall  be  given  citizens  of  the 
State  of  New   York. 

The  court  ciuotes  various  decisions  of  the  Federal  court, 
holding  that  the  above  quoted  clause  of  the  Federal  Consti- 
tution extends  to  aliens  the  right  to  engage  in  contracts,  to 
pursue  lawful  callings,  and  to  follow  ordinary  avocations 
without  other  impediments  than  are  applied  equally  to  citi- 
zens. The  court  refused  to  discuss  the  question  whether  the 
act  infringed  existing  treaties  between  the  United  States  and 
foreign  nations,  holding  that  the  decision  as  to  its  imconstitu- 
tionality  was  sufficient.  An  appeal  from  the  decision  is  to  be 
taken  by  the  Public  Service  Commission  to  the  highest  court 
in  the  state,  and  a  decision  will  be  sought  from  the  Court  of 
Appeals  as  soon  as  possible.  Until  such  a  decision  is  obtained, 
it  Js  probable  that  no  further  subway  contracts  will  be  let. 
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New  York  Uxivkrsity — Study  course.-;  for  engineers 
and  engineering  employees  of  tlie  City  of  New  York  (in- 
cluding the  Public  Service  Commi.-^sion  for  the  First 
Disrict,  State  of  New  York)  are  being  offered  by 
the  extramural  division  of  the  univer.'^ity,  working  in  close 
cooperation  witli  the  city  administration  and  liaving  the 
constant  advice  and  assi.stance  of  prominent  municipal 
engineers  who  have  acted  as  an  advi.sor^-  rommittee.  It 
is  aimed  to  develop  a  broadening  influence  on  the  city's 
engineering  .service.  Fundamental  preparatorj'  courses 
have  been  included  and  a  general  survey  of  different  lines 
of  engineering  work.  Special  instructors  have  been  .se- 
cured, most  of  whom  are  or  have  been  in  the  city's  ser- 
vice, and  regular  cla.ss-room  instruction  will  be  supple- 
mented where  practical  with  sjiecial  lectures  by  prominent 
men.  Eaih  course  is  supervised  by  a  consulting  commit- 
tee of  the  advisory  committee  of  municipal  engineers, 
although  the  administration  and  instruction  is  under  the 
direction  ami  c(mtrol  of  the  university.  Classrooms  have 
been  provided  in  the  new  .Municipal  Building,  except  for 
those  subjects  which  require  full  blackboard  equipment 
and  the.se  are  given  in  the  Wa.shington  Irving  High 
School.  No  cla.ss  will  be  organized  in  any  subject  until 
at  least  15  persons  indicate  a  desire  to  enter.  Each  cla.ss 
me(;ts  on  one  evening  a  week  and  covers  from  20  to  (iO  hr. 
Fees  vary  from  $10  to  $20.  depending  upon  the  length  of 
the  course.  The  courses  at  present  scheduled  cover  Eng- 
lish, mathematics,  drawing,  surveying,  mechanics  and 
graphics,  steel  and  rein  forced-concrete  design,  materials 
of  con.struction,  water-sup])ly,  sewerage,  highway  engi- 
neering, waste  dispo.sal.  waterfront  improvements,  engi- 
neering estimates  and  contracts,  etc. 


.Mr.  E.  T.  Reisler,  Division  Engineer  of  the  Lehigh  Valley 
R.R..  has  been  transferred  from  Buffalo  to  the  Auburn, 
N.   Y.,   office   of  the  company. 

Prof.  John  J.  Flather,  M.  Am.  Soc.  M.  E.,  Head  of  the  De- 
partment of  Mechatiical  Engineering,  of  the  College  of  Engi- 
neering, University  of  Minnesota,  is  spending  a  year's  leave  of 
absence    in    Scotland. 

Mr.  C.  E.  Bryan,  has  been  appointed  Division  Engineer  of 
the  Ohio  River  Division  of  the  Baltinmre  &  Ohio  R.R.,  with 
office  at  Parkersburg,  W.  Va.  Mr.  Bryan  was  formerly  super- 
intendent of  the  division. 

Mr.  J.  W.  Leonard,  until  recently  Assistant  to  tlie  President 
of  the  Canadian  Pacific  Ry.,  has  left  that  position  to  become 
Superintendent  of  the  Toronto  Termin-'l  Co.,  which  has  been 
organized  to  provide  improved  terminal  facilities  for  To- 
ronto. 

Mr.  Chester  M.  Everett,  who  for  the  past  eight  years  has 
been  in  the  employ  of  Hazen  &  Whipple.  Consulting  Engineers, 
New  York  City,  was  admitted  to  partnership  in  the  firm  on 
Jan  1.  The  firm  name  has  been  changed  to  Hazen,  Whipple  & 
Fuller. 

Mr.  Alonzo  Rogers  Weed,  a  member  of  the  Massachusetts 
Gas  and  Electric  Light  Commission  for  eight  years  past,  has 
been  appointed  Chairman  of  the  Board  by  Governor  Walsh  to 
succeed  the  late  Forrest  E.  Barker.  Mr.  Weed  is  a  lawyer  by 
profession. 

Mr.  L.  P.  Rossiter,  formerly  Assistant  Engineer  of  the  Chi- 
cago, Rock  Island  &  Pacific  Ry.  at  Manly,  la.,  has  been  ap- 
pointed Division  Engineer  of  the  Lehigh  Valley  R.R.,  with 
office  at  Buffalo,  N.  Y.,  to  succeed  Mr.  E.  T.  Reisler,  trans- 
ferred, as  noted  elsewhere. 

Messrs.  Robert  E.  Baker  and  Donald  D.  Herr,  who  for  a 
number  of  years  have  been  associated  with  Mr.  Arthur  G. 
McKee,  M.  Am.  Soc.  M.  E.,  have  joined  Mr.  McKee  in  the  in- 
corporation of  an  engineering  and  contracting  firm,  under  the 
name  of  Arthur  G.  McKee  &  Co.,  Cleveland,  Ohio. 

Mr.  E.  Ben  Carter,  formerly  Superintendent  of  Malnten- 
ance-of-Way,  has  been  appointed  Chief  Engineer  of  the 
Florida  East  Coast  Ry.,  with  headquarters  at  St.  Augustine, 
Fla.  Mr.  Carter's  former  position  has  been  abolished,  and  Mr. 
C.  S.  Coe  has  been  appointed  Engineer  of  Maintenance-of- 
Way. 

Mr.  Samuel  N.  Polishook,  who  for  the  past  3 ',4  years  has 
been  connected  with  the  Bureau  of  Buildings  of  Manhattan  as 
an  examining  engineer,  has  resigned  his  position  and  opened 
an  office  as  a  consulting  econom.v  engineer,  at  .'50  Church  St., 
New  York  City.  Mr.  Polishook  is  a  graduate  of  Columbia 
University. 

Mr.  Richard  H.  Aishton,  Vice-President  of  the  Chicago  & 
Northwestern  Ry.,  has  been  appointed  by  President  Wilson 
to  fill  the  vacancy  in  the  Federal  Industrial  Relations  Com- 
mission caused  by  the  appointment  of  Mr.  Frederick  A.  Delano, 
M.  Am.  Soc.  C.  E.,  of  Chicago,  to  membership  in  the  Federal 
Reserve  Board. 

Mr.  Joseph  B.  Eastman,  Secretary  of  the  Public  Franchise 
League,  has  been  appointed  by  Governor  Walsh  to  fill  the 
vacancy  in  the  Massachusetts  Public  Service  Commission 
caused  by  the  resignation  of  Mr.  G.  W.  Anderson.  Mi-.  East- 
man graduated  froni  Amherst  College  in  1904,  and  has  repre- 
sented street  railway  unions  in  arbitration  matters. 

Messrs.  James  W.  Rollins,  Jr.,  M.  Am.  Soc.  C.  E.,  President 
of  the  Holbrook,  Cabot  and  Rollins  Corporation,  Jasper  Whit- 
ing, of  Boston,  special  lecturer  at  M.  I.  T.  and  now  President 
of  the  M.  I.  T.  Alumni  .Association,  and  William  H.  King,  .As- 
sistant Corpoiation  Counsel  of  the  City  of  New  York,  have 
been  nominated  for  term  members  of  the  Corporation  of 
the   Massachusetts  Institute  of  Technology. 

Mr.  Otto  Lemberger,  formerly  a  consulting  engineer  of 
Chihuahua,  Mexico,  who  will  be  remembered  by  readers  of 
"Engineering  News"  as  the  author  of  the  article  In  our  Issue 
of  Mar.  27,  1913.  on  stereopholographic  surveying.  Is  now  a 
Lieutenant  of  the  .Austrian  Landsturm.  .\t  latest  accounts  he 
was  in  command  of  a  post  In  the  Carpathian  .Mountains  on 
the  Russian-Hungarian  frontier.  Under  date  of  Nov.  18,  he 
wrote  that  his  command  had  been  In  several  skirmishes,  but 
had   lost   more  men   from  sickness  and   cold   than   in   battle. 

Mr.  David  Watson,  son  of  Mr.  John  D.  Watson,  Engineer 
of  the  Sewage  Works  of  Birmingham,  England,  and  reoently 
fmi)loyed  to  report  on  sewage  disposal  at  N<>w  York  and  at 
Chicago,  has  left  his  position  with  Ilerlng  &  Gregory,  Con- 
sulting  Envlncers,  New   York   City,  to  Join  the  sanitary   corps 
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nf  tho  UilllNh  Army.  Aft«<r  oIkIii  wookii  In  trnlnInK  fullnwol 
liy  HoivUo  lit  tht>  front  liuryliiu  tliP  iIoikI,  ho  ntiirncil  In  lluu- 
hind  anil  Ih  mow  with  Sir  John  Jui'kHon,  contiuctor  for  the  Wiir 
Ui'piirtini'ht  on  work  for  thi.  ti-ni|.oriiry  tiiinpN  of  the  Colonliil 
iroopM   at    SallNliiiry    Pliiln,    In    tho   Houth   of   Knuluiul. 

I>r.  Kiirl  Iinhofr.  woll  known  foi-  tho  huwiiki<  HeltlInK  tnnU 
whlrh  Ikmiih  hlH  nain)<  iiml  an  ('hli<r  KiiKliu'cr  nf  th«  ICiim<>ii 
SrwfraKC  anil  l>riiinaK<*  IMntrlcl.  (itMinnny.  Ih  u  Ciiiitiilli  of 
l':nKln<-<M-»  III  llu-  (lorinan  Army,  anil  hax  lo'rvci)  for  a  iiuiii- 
iK'i  of  inontliN  in  ItrlKlnin  anil  rranr...  A  m«v«r«>  uttiick  of 
<lyi»riilfr>  ('oiiipt-lliMl  hint  to  Himnil  Honu'tlino  In  ii  hoHpltnl  an. I 
siiliN<'i|U<>ntly  to  accept  the  work  of  IralnlnK  u  liattullun  iil 
Clrvi-,  ('ii'i'inany,  hut  aflei-  I'hrUtnuiH  hi'  i>xpi<ctt<il  to  lui  hark 
:it  thf  front  with  hlx  rvKhnont.  Om-  of  l>r.  Inihofr'H  aNMoclalcH, 
l>r,  SpllhuM.  fornioil\  In  oharKr  <>f  .luMiiloal  work  at  Itu- 
\:»»vu  Mi-waK""  illsposal  plant.  hiiH  fallrii  at  tho  front  In  liattli- 

.Mr.  t'harli's  It.  Cow.  .M.  Am,  .So...  <"  10..  VIoo-I'rcHlili.nt  of 
the  Moston  .Soility  of  Civil  UnKJntuMH.  haH  ln-<«n  appolntril  ii 
niomht-r  of  tlu-  Itnston  lOxcUe  Roaril  hy  Covt-rnor  WalHh.  .Mr. 
Cow  Is  a  Krailuate  of  tlu>  iMiKlnoerhiK  ilopartnu-nl  of  TiiflM 
t'ollrKt'.  l."*'.':!.  anil  was  as.sl.itant  onulnfor  anil  Mupfrlntenilrnt 
i.r  .■oi\strui-tion  with  the  P.o.iton  TranHit  CommlHslon  iliirhiK 
the  ronstructiiin  of  the  original  Ho.slon  s\ilnvay.  Lnlor.  as 
loiitraitor.  hi>  huilt  .secllona  of  the  Ha»t  Hoston  tunnel  anil  of 
the  Washington  St.  tunnel.  He  Is  now  enRHKed  In  Keneral 
(•ontriietln>t  for  enKineerlnK  works,  ami  i.s  also  a  lecturer  at 
the   Massaehusetts   Institute   of  TechnoloKy. 

.Mr.  Ailolph  F.  Meyer.  M.  Am.  Sor.  r.  K..  Associate  Professor 
of  Hydraulics  in  the  College  of  ICnKinceriuK.  t^nlverslty  of 
Minnesota,  lias  heen  engaRed  as  ConsultiiiK  KuKlneer  for  the 
International  Joint  Commission,  in  connection  with  Investiga- 
tions made  on  boundary  waters.  The  investigations  have  ex- 
tended over  the  past  two  and  a  half  years,  and  Prof.  Meyer 
has  been  associated  in  the  work  with  Mr.  Artliur  V.  White  of 
the  Conservation  Commission  of  Canada.  The  work  has  in- 
volved extensive  investigation  relating  to  the  regulation  of 
the  levels  of  the  I.,ake  of  the  Woods,  and  utilization  of  the 
waters  tributary  to  that  lake.  Water  power  and  water  sup- 
ply, navigation,  fishing  and  agriculture  are  the  chief  Inter- 
ests concerned.  The  International  Joint  Commission  is  a 
permanent  tribunal  with  powers  of  adjudication,  created  by 
treaty  between  Oreat  Britain  and  the  I'nited  States.  While 
the  work  of  the  Commission  thus  far  has  concerned  primarily 
the  use  of  boundary  waters  along  the  Canadian  frontier,  the 
powers  conferred  by  the  treaty  are  very  broad  and  include, 
in  fact,  the  decision  of  practically  all  matters  of  dispute  be- 
tween citizens  of  the  United  States  and  Canada  referred  to 
the  Commission  by   their   respective  governments. 


Charles  Maitin  Hall,  M.  Am.  Inst.  M.  E..  the  inventor  of  the 
electrolytic  process  for  the  manufacture  of  aluminum,  and 
I'resident  of  the  Aluminum  Company  of  America,  died  Dec.  7 
at  Daytona.  Fla.  Mr.  Hall  was  born  at  Thompson,  Ohio,  Dec.  6. 
1.N6.'?.  He  graduated  from  Oberlin  College  in  ISS."..  While  still 
a  boy,  Jlr.  Hall  became  interested  in  the  study  of  chemistry, 
and  after  finishing  his  classical  course  at  Oberlin,  became  en- 
grossed in  the  problem  of  inventing  a  cheap  process  of  alum- 
inum manufacture,  a  task  on  which  many  of  the  greatest 
chemists  of  the  world  were  then  engaged.  Mr.  Hall  suc- 
ceeded and  enlisted  the  aid  of  Pittsburgh  capitalists  in  de- 
veloping his  invention.  The  Pittsbuig  Reduction  Co.,  was  or- 
»ranized  with  the  late  Capt.  Alfred  K.  Hunt  as  President  and  a 
little  demonstration  plant  was  built  at  New  Kensington,  near 
Pittsburgh.  The  process  was  a  commercial  success  from  the 
start  and  large  works  at  Niagara  Falls  were  soon  erected. 
After  sharp  litigation  with  the  Cowles  electric  furnace  in- 
terests the  courts  established  the  priority  of  Hall's  patent  in 
1893.  Mr.  Hall  was  a  member  of  the  American  Philosophical 
Society,  the  Franklin  Institute,  the  American  Electrochemical 
Society  and  the  New  York  Chamber  of  Commerce.  He  was 
also  a  Trustee  of  Oberlin  College  and  had  been  President  of 
the  Niagara  Falls  Memorial  Hospital.  Mr.  Hall  was  unmarried 
and  left  no  near  relatives. 
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COMING  MEETINGS 
AMERICAN    SOCIETY   OF    ENGINEERING    CONTRACTORS. 
Jan.    If).      Annual    meeting   at    Niw    York    City.      Secy..    J.    R. 
Wemlinger.  11   Broadway.  New  York  City. 
AMERICAN  WOOD  PRESERVERS'  ASSOCIATION. 

Jan.   19-21.     Convention  at  Chicago.   111.     Secy..   F.  J.  Angier. 
Mt.  Royal  Station.  B.  &  O.   R.R.,   Baltimore,  Md. 


A.MEKICAN  HOCIETV   OP   CIVIL   ENGINEKRH. 

Jim.    20-21,      Annual    innntInK    In    New    York,      Hecy.,   CharleM 
Warren    Hunt.   220  W.  GTlh  Ht.,   New   York  City. 
AMERICAN    HOCIICTV   <JK    HEATING    it   VRNTILATINO    EN- 
filNEKUH 
Jan.    20-22.       AmiiiimI     niuediiK    at     New     York    City.       flecv., 
J.  J,  llhicknioru,  2U  W    n'.tth  St..  New  York  City. 
INKIANA   ENGINEEIIING  .SiX'IETV. 

Jan.  21-23.  Annual  meetinu  at  InillanapollH.  fli'cy.,  Charlen 
llroNHiniinn,  tfilll  MeichiintH  Hunk  llulldltiK,  IndianupollH. 
Ind. 

II.IJ.NolS   SOCIETY    OF    ENlHNKKKH    AND   SiruVEVORH. 
.Iiiiiuiiry    27-20.      Aiinuiil    ni.ellnK    at    Springfield.    III.      Secv.. 
IC.    E.   it.  Trntiniin.    IHI   .Monmlnoik    Hloek,  Chicago. 
A.MKItlCAN    CONCHETIO    INHTITCTE, 

I'eb,    !t-l2.      Convenlloii   at   ('lilcago.    III.      Secv..    E.    E.    Krauss. 
llarrlNoii    IIIiIk..    I'hlhidelphla.   I'eiin. 
A.MEItlCAN   CO.VCItETE    PIPE   AS.HOCIATIO.N. 

I'l'b.     l.'i-Ki        Annual     convention    at    Chicago,       Secy.,     E.    S. 
Ilunion,    .^3S    South    ('lurk    St..   Chicago,    111 
l')\VA    ENGI.S'EERIN(;    .SOCIETY 

l-'elp  l7-i:i  ,\iiiiiial  iiie.llng;  at  low.i  City.  Secy..  S.  M. 
Uiioilwaril.     li.wa    Cll.v.    lowii. 

Soelrly  «f  .\ii«oinol>llr  KiiulnrerM  -  The  annual  winter  meet- 
ing of  the  Soil.ty   was  held    In   New    York    City,  Jan.   r,-7. 

.%«•«•  Knwininl  Water  Wurkn  .\HMOclatlon — The  annual  meet- 
ing of  the  AsHi.clatlon  will  be  held  Jan.  1.3,  at  Hotel  Bruns- 
wick. HoHton,  MuBH.  The  Secretary  is  Wlllard  Kent,  Civil  Engi- 
neer,   N.irragansett    Pier,    R.    I. 

Inntltutr  of  Knillo  KnutneerH — At  the  annual  meeting,  held 
on  Jan.  a.  in  New  York  City,  the  following  papers  were  pre- 
sented: "The  Design  and  Construction  of  rJuy-Supported 
Towers  for  Radio  Telegraphy."  by  Roy  A.  Weagant;  and 
"Wood  Lattice  Masts."  by  Cyril  F.  El  well.  The  Secretary  is 
Emil  J.  Simon,   71   Broadway,  New   York   City. 

Amerlran  Soelety  of  .\Krietilturnl  Knglneern — The  eighth 
annual  meeting  was  held  at  the  Sherman  Hotel.  Chicago,  on 
Dec.  28  to  30,  1914.  One  group  of  papers  de.-ilt  with  the  field 
for  the  agricultural  engineer,  and  in  the  discussion  one 
speaker  intimated  that  there  was  really  no  need  for  such  a 
specialist,  or  for  his  special  training  at  an  engineering  college, 
as  the  various  lines  of  work  are  covered  by  the  civil  and  me- 
chanical engineer  and  the  architect.  To  this  it  was  replied 
that  to  engage  all  these  for  the  development  of  one  farm 
would  be  far  too  costly,  while  few  of  them  have  special 
training  in  the  application  of  their  work  to  farm  problems. 
On  the  other  hand,  the  agricultural  engineer  receives  special 
training  in  such  matters  as  land  drainage,  power  and  ma- 
chinery for  farm  use,   the  design  of  farm  buildings,  etc. 

The  educational  side  of  the  question  was  dealt  with  at 
another  session,  the  subject  being  oi)ened  by  two  papers: 
"Some  Phases  of  Teaching  Agricultural  Engineering,"  by  H.  C, 
Ramsover  (Ohio  State  University),  and  "Instruction  to  Be 
Given  to  Short-Course  Students  in  Agricultural  Engineering," 
by  C.  I.  Gunness   (Amherst,  Mass.) 

One  session  was  devoted  to  reports  of  the  various  com- 
mittees. The  Committee  on  Standards  suggested  standard 
rating  and  tests  for  gas  engines,  standard  designs  of  faiin 
wagons,  standard  sizes  for  catalogs  and  dra\s-ing.s.  and  the 
standardizing  of  sprockets  and  chains  foi-  chain-drive  ma- 
chinery. The  Committee  on  Drainage  reported  an  increasing 
demand  for  larger  sizes  of  pipe.  The  Committee  on  Motor 
Contests  called  attention  to  the  development  of  small  tractois 
suitable  for  work  on  farms  of  moderate  size;  such  machines 
are  specially  favorable  for  the  modern  practice  of  deep  plow- 
ing. Rules  were  suggested  for  competitive  contests  in  plow- 
ing and   in   the  assembling  and   operating  of  tractors. 

A  paper  on  "The  Soil  Milling  Machine."  by  Max  Patitz 
(Allis-Chalniers  Mfg.  Co.)  described  a  machine  for  loosening 
the  soil  to  a  consideiable  depth.  The  "Fuel  Economy  of  the 
Small  Farm  Type  of  Gas  Engines"  was  the  subject  of  a  paper 
read  by  D.  P.  Davies  (J.  I.  Case  Threshing  .Machine  Co.)  and  E. 
B.  McCormick  (U.  S.  Department  of  Agriculture),  in  a  paper  on 
"Draft  of  Farm  Wagons,"  described  a  series  of  hauling  tests 
with  different  wagons  traveling  over  diffeient  materials.  A 
paper  on  "Barn  Ventilation."  by  L.  J.  Smith  (Manitoba  -Agri- 
cultural College),  was  mainly  a  comparison  of  two  systems  of 
natural  ventilation,  but  in  the  discussion  it  was  suggested 
that  this  is  not  sufficient  for  the  proper  ventilation  of  large 
barns.  Two  papers  dealt  with  the  design  and  constiuctlon  of 
farm  houses. 

Reference  was  made  to  a  bill  introduced  in  Congress  to 
establish  a  Bureau  of  Faim  Power,  in  the  U.  .S.  nepaitment 
of  Agriculture.  This  has  not  been  acted  upon,  but  it  seems 
that  its  object  will  be  attained  by  a  reorganization  of  the 
Department,  which  is  being  planned  by  Secretary  Houston.  It 
was  suggested  that  there  should  be  a  census  of  farm  powei- 
and  farm  machinery,  in  view  of  the  great  development  of  the 
use  of  power' for   farm   and   agricultural   work. 

The  President  elected  for  ini.T  is  H.  H.  Musselnian.  Michi- 
gan Agricultural  College.  East  Lansing.  Mich.  The  Secretary 
is  F.  M.  White,  Lfnlversity  of  Wisconsin.   Madison,  'Wis, 
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The   New    Golden-Anderson   "Altitude"    Valve 

A  new  "altitude"  valve  for  controlling  water  level  in 
standpipes  is  shown  in  the  accompanying  illustration.  In 
ordinary  operation,  the  main  valve  is  held  open  by  pressure 
on  its  under  side.  Whf^n  the  water  level  rises  to  a  desired 
point,  pressure  in  the  main  control  diaphragm  pushes  the 
auxiliary  valve  downward.  Then  water  flows  through  the 
high-pressure  port  to  the  bypass  port  and  chamber  above  the 
main  valve.  On  account  of  the  difference  in  piston  areas  above 
and  below,  the  valve  shuts.  When  the  water  level  falls,  the 
coiled  spring  moves  the  auxiliary  valve  back,  the  chamber 
above  the  main  valve  is  connected  to  the  exhaust  port  and  the 
valve  opens,  letting  water  into  the  standpipe.  Where  a  con- 
siderable increase  of  pressure  is  needed,  as  in  case  of  fire,  it  is 
usually    desirable    to    secure    the    maximum    change    without 
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Valve  for  Co-vtrollixq  Water  Lbvel 

waiting  for  the  tank  to  fill.  For  such  service  the  excess- 
pres.sure  control  has  been  added,  as  shown  at  the  left  of  the 
accompanying  illustration. 

When  pressure  on  the  system  Is  caused  to  rise  above 
a  certain  point  (for  which  the  auxiliary  control  is  adjusted 
by  nuts  under  the  base  of  the  colled  spring),  the  second  dia- 
phragm and  connecting-rod  move  downward,  and  this  move- 
ment is  transmitted  by  a  connecting-rod  and  series  of  levers 
to  the  auxiliary  valve.  For  ca.>ies  where  remote  control  of  the 
excess-pressure  feature  is  desired,  an  electric  attachment  has 
been  designed.  If  current  is  applied  to  the  solenoid  for  a 
moment  by  closing  a  circuit  (which  Is  Imniediately  opened, 
however),  the  plunger  Is  lifted  n  fixed  distance  and  a  pawl 
on  the  attached  arm  moves  the  cam  to  a  certain  position  and 
holds  It  there.  This  niovenietit  <if  the  cam  raises  a  valve  lever 
and  depresses  the  auxiliary  valve,  giving  action  exactly  as 
previously  described.  The  auxiliary  valve  Is  thus  held  open 
mechanically  until  It  Is  desired  to  let  wntei-  again  Into  the 
standpipe,  when  another  application  of  cuneiit  to  tbe  sole- 
noid Is  made.  The  Becf)nd  application  of  current  moves  the 
cam  so  ns  to  drop  the  valve  level-  and  restoie  the  ordinary 
control.  The  valve  descrlbeil  Is  made  by  the  (lolden-Anderson 
Valve  Specialty  Co.,    Fulton    FUilldlng.   IMttsbiirKh.    Penn. 


A  Gront  Sqneeeee 

An  improved  squeegee  for  grouting  brick  pavements  has 
been  devised  by  A.  J.  Parrish.  a  contractor  of  Paris,  111.  It 
is  designed  to  be  woiked  equally  well  backward  or  forward. 
The  new  squeegee  consists  merely  of  a  section  of  rubber  hose, 
split    longitudinally   and   attached    to   a   malleable-iron    back- 


The  P.A.RRTSH  Squeegee 


plate  by  bolts  and  thumb  screws  as  shown  in  the  accompany- 
ing sketch.  The  price  is  $12  per  doz.  and  the  device  is  sold 
by  the  inventor  or  by  the  Dunn  Wire-Cut-Lug-Brick  Co.,  Con- 
neaut,   Ohio. 

Diesel   Rngine  Te. 

Tests  of  a  225-hp.  Diesel  engine,  built  by  the  Busch-Sulzer 
Bros.  Diesel  Engine  Co.,  for  the  Hugo  Ice  &  Light  Co.,  were 
recently  made  by  Dr.  A.  C.  Scott,  of  the  Scott  Engineering  Co., 
of  Dallas.  Tex.  These  tests  showed  a  thermodynamic  effi- 
ciency of  the  engine,  based  upon  net  useful  output,  of  2I>.1'>; 
to  31.7^,  the  loads  varying  from  SO  to  ISO  kw.  Analysis  of 
the  exhaust  gas  showed  an  entire  absence  of  carbon  monoxide 
or  any  other  combustible  gas,  proving  that  complete  combus- 
tion was  attained.  The  fuel  oil  used  had  a  heating  value  of 
IS, 986  B.t.u.  per  lb.,  and  the  consumption  varied  from  0.442 
lb.  to  0.461  lb.  per  b.-hp.  net  at  the  loads  above  named. 
«  «  * 
X  Level  Projector 

The  novel  device  shown  in  the  accompanying  illustra- 
tion is  designed  to  be  used  by  engineers  and  contractors 
for  obtaining  the  accurate  elevation  of  points  on  buildings, 
shafts,  projections,  etc.,  which  are  inaccessible  for  direct 
sights  with  a  level  rod  and  instrument.  The  apparatus  con- 
sists of  a  collapsible  brass  triangular  frame,  with  two  spirit 
levels  mounted  on   the  horizontal  member.     There   is  a   sharp 


A  Level  Pro.tector 

edge  at  the  bottom  corner  of  the  triangle  and  pointed  contact 
points  on  Its  vertical  side.  The  lower  vertical  contact  point 
Is  a  thumb-screw,  by  means  of  which  the  horizontal  arm  is 
leveled.  On  the  end  of  the  horizontal  arm  Is  a  thumb  screw 
for  binding  the  end  of  a  steel  tape  against  an  engraved  mark, 
the  elevation  of  which  above  the  contact  ciIkc  Is  accurately 
determined.  There  Is  also  a  second  thumb-screw  for  adjust- 
ing the  angle  of  the  diagonal  arm,  that  Is,  leveling  the  hori- 
zontal arm.  The  suspended  tape  may  lie  read  by  ii  level  sight. 
The  apparatus  Is  handy  In  eslnbllshlng  the  elevation  of  a 
eornlee.  window  sill,  etc.,  which  make  admirable  benclimarUs 
The  device  was  Invented  b.v  Maurice  l>eutsch.  Consulting  Kn- 
Kineer.   30  Churth  St.,   New   York  City. 
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Cstcavatioia    ffoif    FoManndatloia   olT 
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ih  K.  11.  r.  u,l.\MN"• 
■nlo  liux'ost  and  most  iiitoivsliii.^'  sinirlc  fciitmr  ol'  tiu' 
|{io  (Iraiuio  rvojcft  is  tlio  Klopliaiit  iUillr  Dam.t  Tliis  is 
luMiiir  roiistrmlotl  l)y  llu-  Unite.!  States  IJ.vlanialion  Si-r- 
\ii-e'^UTOss  tlu<  Hio  (irande  at  a  point  al)out  twelve  miles 
west  of  Knirle.  New  Mexico.  The  <lam  lia.s  l)een  variously 
>allo(l  Kni^ie.  Hio  (irande  and  Klei)liant  Butte.  l)ut  the  last 
has  heen'^onieiallv  .leelared  the  correet   name  and    is  ap- 


•ronstni.tion    KnK'nt 
pliant   Itutte.  N.  M 


IT.    S.     Ueclaniutiun    SrivU'c. 


tlTeviou.s   articles   on   the    Elephant    lU.tte    "01.    1         KhK^ 
uer  IK   News"   are:    ITeliminary   design.   AuK-    l".    '«''•   {..j    fi' 
,ee    ieatlons.   Jan.    Ifi.    IMS.   i..    r.'d;    Coneretln^    IM  ,n.     Ani..    fi. 


■114.    p.    2fl2 


,,„,,,iale.  as  tla-  dam  site  is  l.nt  a  short  d.stane..  helow 
,^,.rv  eonspienons  l.utle  (I'V  1  )<•"''''•  •''••^'  i;''-'"'''';' 
p..rlii f  which   an  elephanf>  hea.i   is  very  .learly  .!.- 

'"Vhe  Mow  .d'  th.-  Ifio  (Irande  is  very  erratic;  dnrin-,'  tlie 
,„.,.,o,|  ir,„„  IK!).-,  to  V.n-.i  (Iron,  the  records  kept  at  San 
Marcial).  the  highest  How  was  in  Oetoher,  11)01,  when  it 
n.ache.l  :{:{,()0()  en. ft.  l)er  .sec.  The  -reatest  run-oll  is 
■renerallv  in  May  and  June  and  the  least  from  July  to 
Septemher.  during  which  time  the  river  frequently  goes 
drv.  The  drainage  area  ahove  San  Marcial  is  :J0,00()  sq. 
,„i  from  which  the  mean  annual  run-off  lor  the  pa.st 
IS  yr.  was  lJ2.'-.,000  acrc-ft.  while  the  ma.ximum  was 
•i  l-io,()0()  and  the  minimum  201,000. 

To  store  the  flood  waters  of  the  Hio  Grande  arul  release 
it  -ni.luaiiv  as  needed,  to  snpph-nient  the  low-water  flow 


Fio 


L 


1      FouvDVTiov  Ex.vvvTioN.  Ei.EPH.vNT  RrTTF.DAM.  Rio  Grande  Pro-tect.  U.  S.  Reclamation  Service 

1.         f  OllND.VTIO.N     rj.\t   .V\A1  iw.  ....         ,__    ,_    n ^f    „„,^,.Iol     .inailifnhlp    for    con 


Lookln.  east.     General   ^ew   of  excavatio.,   ^^y^^J^,,^^^,,^,^^^!^:,^^^:^^^^^ 
\^^^7^^.l   t"o°?.!:rs\'^\'e^^s^ore^;rVor'iu;";e.;'u1nt   use^n  concrete.) 
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and  to  carry  tlie  surplus  from  year  to  year,  is  the  purpose 
of  the  Elephant  Butte  Dam,  but  it  will  serve  auother 
purpose  by  greatly  lessening  the  Hoods  in  the  lower  val- 
ley, that  in  the  years  past  have  proven  so  destrui-ti\e. 
The  run-off  being  so  erratic,  large  storage  facilities  are 
jiecessary  to  provide  a  hold-over  capacity  for  the  years 
of  minimum  flow. 

This  condition  has  made  feasil)le  and  desirable  the  con- 
struction of  the  dam  to  a  height  that  will  control  a  reser- 
voir that  will  be  l)y  far  the  largest  in  the  world  for  irriga- 
tion or  domestic  purposes.     When  filled  to  s|Mll\vav  Icvfl. 


Fig.  2. 


Eleph.\xt  Bttte  Dam  Site,  8Howi.\(i  Flu.mk, 
Dam  and  Coxstkuctio.v  Layout 


it  will  contain  2,fU2,000  acre-ft.  of  water  or  862,000,- 
000,000  gal.,  an  inconceivable  quantity,  enough  to  cover 
the  entire  State  of  Delaware  2  ft.  deep.  At  this  eleva- 
tion it  will  have  a  surface  area  of  42,000  acres,  will  l)e  40 
miles  long,  with  a  maximum  depth  of  193  ft.,  an  average 
dcj>th  of  fifi  ft.  and  an  average  width  of  1%  miles;  tlic 
shore  line  will  exceed  200  miles  in  length. 

The  dam  is  of  the  gravity  type,  straigiit  in  plan  ;  it  will 
be  1200  ft.  long,  maximum  height  of  '.]0')  ft.,  maximum 
thickness  at  l)ase  of  22.")  ft.,  and  will  iiave  a  roadway  l(i 
ft.  wide  on  top  (Fig.  :>).  It  is  being  ccmstructed  of 
(vclopean  concrete  with  l)otli  faces  cast  against  forms, 
and  will  contain  about  .').10,000  cu.yd.  of  masonry.  .\n 
elaborate  system  of  drains  is  ])rovi(led  inside  the  dam, 
near  the  upstream  face,  to  carry  oft  any  water  that  may 
enter.  Contraction  joints  are  to  be  constructed  at  inter- 
vals of  about  100  ft.  in  the  portion  above  river  level; 
below  this  the  structure  is  monolitbic. 

PifKMMINAUY   IWKSTKi ATIOXS 

During  the  season  of  190;5  some  ;'.0  drill  IkiIcs  were 
put  down  on  lines  at  .some  distance  u|)strcani  lioin  tlic 
site  finally  selected.  Many  trenches  and  short  tunnels 
were  put  in  on  the  abutments  of  the  present  site  and  at 
two  other  possible  locations  upstream  from  it.  This  work 
was  scattered  over  the  years  from  1!)0;{  to  liMO  inclusive, 
fn  ()<tober.  1910,  a  diamond-drill  outfit  was  started  at 
tbe  dam  site  to  explore  the  rock  foundation  ;  a  few  months 
later  ii  second  diamond-drill  outfil  was  started  uihI  both 
rigs  continuc<l  flic  wu'k  uidil  .April  of  the  following 
year;  -"iT  lnile>  wro-  put  down  to  an  average  deptb  «(  ]'i 
If.,  penetrating  rcn  k  In  nn  nveragc  dcptli  of  2:!'/o  ft.     Tlitr 


information  resulting  from  these  borings  showed  the  na- 
ture of  the  rock  foundation  and  determinetl  the  location 
of  the  dam. 

XaTU1!E    ok     SriiSTI.'ATA 

The  sides  of  the  I'anon  show  thick  layers  of  excellent 
sandstone  considerably  broken  but  having  withstood  at- 
mosphei-ic  action  for  ages.  These  layers  or  strata  dip  up- 
stream and  are  separated  by  comparatively  thin  layers  of 
shale  rock  of  varying  hardness.  The  original  borings 
with  diamond  drill  indicaled  somewhat  similar  founda- 
tion conditions,  but  with  nnich  thicker  and  harder  sand- 
stone strata  and  less  shale.  Fxcavation  operations  closely 
checked  up  the  prelimiiuiry  borings,  but  it  was  considered 
advisalile  to  excavate  much  deeper  in  the  river  portion 
lliaii  the  borings  indicated  would  be  necessary.  The  deep- 
est excavation  was  between  Sta.  5  +  oO  and  Sta.  U  -f  50, 
where  it  was  carried  to  a  depth  of  100  ft.  below  bottom 
of  old  river  bed. 

The  completed  e.xcavation,  between  caiion  walls,  is 
practically  all  on  sandstone  which  presented  a  ver}-  irreg- 
ular surface,  the  general  dip  being  upstream,  but  broken 
into  humps  and  hollows,  ridges  and  grooves.  The  sand- 
stone layers  are  not  only  much  thicker  than  was  expected 
from  surface  indications,  iuit  of  a  verv  dense,  firm  tex- 
ture. The  specific  gravity  of  this  rock  is  2.64  and  numer- 
ous compressive  tests  gave  an  average  strength  of  10,500 
lb.  per  sq.in. 

Plant 

While  some  preliminary  work  had  been  done  previous 
to  this  time,  it  was  in  July.  liMO.  that  actual  construction 


Sec+ion  A-B 


Fid.  .(.     Loncutudinai.  a.ni)  Ckoss-Section   or  the 
Klephant  Ritte  Dam 

work  started.  A  coinfortal)le,  (onvenicnt  and  sanitary 
camp  was  erected.  A  branch  railroad,  stamlard-gage, 
was  built  from  the  Santa  Fe  I?y.  at  Engle  to  the  dam 
site;  this  was  completed  early  in  1911.  About  2i/>  miles 
iif  terminal-yard  tracks,  all  standard  gage,  connecting 
(juarries  and  shops  with  mixing  plant  af  dam  site  were 
constructed.  .\  very  I'onvenient  and  etiicient  plant  was 
erecte<l  during  the  sea.sons  of  I91I-1;>  inclusive.  All  por- 
tions of  the  work  are  connei-ted  by  ti'lephone,  there  being 
22  miles  of  lines  in  use  exclusive  of  toll  lines.  The  water- 
su])ply  consists  of  i)umping  water  filtered  from  the  river 
fo  two  tanks  of  ;!()(). 000  and  *5,()()()  gal.  capacity,  respec- 
tively. 

The  |iower  plant  contains  three  steam  turbogenerators. 


.Iiiimiirv   M.  im^ 
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iiii  li  (if  .'lOO-kw.  caimcily.  tlic  sicaiii  lu-iii;;  fiiiiii.-lird  liy 
liiiir  lioilcrs,  ciicli  of  '^'iK  Ii|i.,  IVd  l)y  iiifclianiial  .-(uki'iN. 
I'lirrciit  <ii'iuTa(i'il  at  llu-  |H>wt'r  lioiisi'  is  wiit  out  al  'i'HW 
\olls  and  traiisroriiu'd  as  iH'crssaiy  to  I  10,  'i'Hi  aiul  110 
volts.  Willi  tlu'  i'Xi't'i)ti<)ii  of  the  locuiiiotivcs.  oli'clric 
l>o\\i'r  is  iisfd  exclusively  on  all  parts  of  tlin  work.  'I'lif 
inci'Ininicai  slu)|)s,  iiuludini;  lilai  ksniilli,  ni.-uliinc  and 
\\ood-\vorkin>,'  slioi)s  arc  so  well  c(|ui|i|>cd  IJial  it  is  pos- 
^ihlc  not  only  to  rejiair  any  kind  of  hreakdown,  Imt  to 
Imild  almost  anylliinu:  needed.  Tliree  talileways,  eaeli  of 
l.")-ton  eapaeity,  span  the  dam  site.  Tliey  are  alxnit  I  100 
ft.  loni,'  and  t!0  ft.  apart,  llie  upstream  taUle  liein;;  H  f|. 
downstream  from  the  axis  of  the  <lam.  The  eahleway  cu- 
isines are  of  'MW  hp.,  with  hoistin.u:  speed  of  '^00  ft.  per 
mill.,  and   rnimiii;;  speed  of  SOO   ft.   per  min.     Tin'  dis- 


iifliT  .Filly  21.  'I'he  material  was  at  firsl  IraiiHpoifed  in 
uarrow-pi)(u  ear^  drawn  hy  mules,  but  in  .July  this  wa.^ 
cliiui>,'e(l  to  i4laiidard-pi;,'e  carH  liaiidleil  hy  loeomotivi's. 
.Xhoiit  rtr)'/,.  of  tlu-  iiiaterijj  wus  wasted  and  the  halanei! 
used  ill  hiiildiii^'  <'oirer-dams.  (NiiieietiiiK  f<'r  tl'i^*  portion 
of  thi'  Hume  was  eouimeiiicd  Nov.  20,  \'.i\\,  and  contin- 
ued without  iiilermissioii  until  its  completion  Feb.  ^0. 
r.tU'.  'I'he  west  side  and  (loor  of  lliiiiic  was  wholly  of  con- 
crele.  hut  the  east  sidi-  was  concrete  only  at  intake  ami 
outlet,  the  iiitf-rveiiiiifj  part,  exit-pt  where  it  cro.sst-il  the 
dam,  hein;;  of  wood,  its  coiistriicli'in  ni|iiired  o-fiOO  cu. 
\d.  of  concrete  and  KO.OOO  M  ft.  lumber. 

hlxcavation  for  the  dam  seclifui  of  the  Hume  was  in 
pro;:ress  near  the  clo.'«'  of  the  year  l!)ll  with  one  der- 
rick ;  a   second   derrick   was  socui   add<'il.      The   material 


Fig.  4 

(Elephant  Butte  in  right  center. 


Gk.vkhal  Vikw  of  I).\m  Sitk,  Looking  TJpsrRE.XM 

Note   Hume  under  construction,   river   in    its   original   locatio  i.      Horizontal   line   showing 
proposed   top   of  dam.) 


taiice  from  cables  to  deepest  part  of  excavation  was  about 
•  ioO  ft. 

EXCAV.VTION     MkTHODS 

The  flow  of  the  river  during  construction  is  being  hand- 
led by  a  flume  having  a  capacity  of  20,000  cu.ft.  per  sec. 
with  "^-ft.  freeboard  and  30,000  cu.ft.  per  sec.  if  level 
full.  This  is  1200  ft.  long,  on  the  west  side  of  the  canon, 
and  its  construction  ])resented  many  ditViculties,  Hefer- 
ence  to  Fig.  2  will  show  the  general  conditions  before 
construction  commenced. 

The  flume  will  l)e  considered  in  two  parts,  one  portion 
outside  the  main  dam  structure,  the  other  being  a  portion 
of  the  dam.  Excavation  for  the  flume  was  begun  in  Feb- 
ruary, inn,  and  the  portion  outside  of  the  dam  was  fin- 
i.<lied  in  December  of  the  same  year.  The  amount  exca- 
vated was  about  75,000  cu.yd.,  of  which  50.000  cu.yd.  was 
solid  rock.  The  maximum  depth  of  e.xeavation  was  (51  ft. 
Urillinir  was  done  bv  hand.     Two  H-hr.  shifts  were  used 


was  handled  with  skip.s  derrick.s,  cars  and  locomotives, 
the  greater  ])art  of  it  being  used  in  construction  of  coffer- 
darns.  On  account  of  the  deep  cutting,  steep  slopes  and 
loose  rock,  the  work  was  extrsinely  dangerous.  Slides 
from  the  side  slopes  were  of  frequent  occurrence.  Con- 
creting was  commenced  July  iS,  1912,  was  completed 
Xov.  1,  iuid  the  river  diverted  through  it  Nov.  (!. 

Immediately  after  the  river  was  diverted,  excavation 
with  grab  buckets  of  3  cu.yd.  capacity  (Fig.  5),  operated 
on  cableways,  was  commenced.  At  first  the  material — sand 
and  gravel — was  picked  up  directly  under  the  cable- 
AA'ays,  though  it  soon  became  necessary  to  tag  the  buck- 
ets to  cover  more  ground.  This  was  done  by  hand  for  a 
time,  two  or  three  men  jmlling  on  a  detachable  tag  line, 
swinging  the  bucket  back  and  forth  until  the  desired 
amjilitude  wa.s  reached,  when  the  bucket  was  dropped  for 
its  load.  This  took  so  much  time  tliat  an  improvement 
was  soon  made;  several  two-drum  electric  hoi.sts  were 
]ilaced  on  each  coffer-dam  and  the  taggiiig  was  done  by 
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power:  this  was  not  only  nmth  quicker.  l)ut  enaljled  a 
nuicli  larger  area  to  be  covered. 

E.\tended  prospecting  for  sand  for  niasonrv  work  dis- 
closed the  fact  tiiat  the  only  suitable  sand  within  reason- 
able di.stance  was  located  in  the  immediate  vicinity  of  tiie 
dam  site.  This  condition  necessitated  the  e.\cavat"ion  and 
storing  of  sutlicient  sand  to  build  the  entire  dam,  and  as 
tliis  area  would  be  flooded  long  before  the  completion  of 
the  dam,  it  was  necessary  to  procure  it  in  advance,  ami 
this  in  a  great  measure  determined  the  procedure  to  be 
followed. 

When  the  sand  and  gravel  in  the  dam  site  proper  had 
been  removed  to  a  certain  depth,  it  was  considered  advis- 
able to  pull  in,  remove  and  store  a  sutlicient  quantity  of 
that  lying  adjacent  to  it,  both  up  and  down  stream.  Sim- 
ple drag  scrapers  without  top  or  bottom  and  holding 
about  one  cubic  yard  were  constructed  in  the  sliop.    They 


Fig.  5.     Three  3-Yu.  ciinh  Ijlcket.s  Descendi.ng  i-ui; 
Lo.vD  OF  Gkavel,  Elephant  Butte  Dam 

were  worked  in  pairs  by  two-drum  electric  hoists  located 
opposite  each  other  outside  the  proposed  lines  of  excava- 
tion, the  drum  on  one  hoist  pulling  the  loaded  scraper 
forward  while  the  back  line  was  reeling  off  from  a  drum 
of  the  other.  The  operators  soon  became  quite  skillful  in 
the  operation  of  tlie  scrapers.  To  start  a  new  trencli  oi- 
to  avoid  cutting  too  deep,  by  tightening  their  lines,  thi'U 
quickly  pulling  in,  the  scraper  would  be  thrown  and 
[•laced  where  wantc(i.  The  scrapers  were  drawn  toward 
and  under  the  two  outer  cal)les  while  the  buckets  on  those 
cables  were  digging  elsewhere.  The  hoists  were  frequently 
moved  back  and  forth,  parallel  with  the  axis  of  the  dam, 
by  their  own  power.  At  tinu-s  four  hoists  and  scrapers 
were  engaged  in  this  o|)eration  while  two  additional  hoists 
were  \i)^o(\  for  tagging  purposes.  Sonic  of  the  near-by 
material,  |)arliculaily  in  corners,  was  <lragge(l  to  tiie 
cables  by  teams  and  fresnos.  Fig.  1  givi's  a  good  idea 
of  the  o|)eratioii  of  grab  buckets  and  drag  scrai)ers.  Only 
one  drag  engine  can  be  seen,  the  others  being  out  (d'  range 
of  the  camera,  but  the  numerous  trenches  transverse  to 
the  axis  of  the  diim  were  all  made  by  these  scrapers. 

\\liciic\cr  iiiiilrriiil  was  cii((iUMh'rc(l   that  was  not  suit- 


ai)le  for  concrete  aggregate,  it  was  either  dumped  into 
the  flume  to  be  carried  away  by  the  river  or  into  a  receiv- 
ing hopper  on  tlie  left  bank,  which  guided  it  into  (i-cu.yd. 
dump  cars,  handled  by  a  locomotive  and  dumped  on  the 
coffer-dam.  All  material  suitable  for  concrete  was  taken 
by  grab  buckets  to  the  upper  railroad  and  dumped  into 
storage  hoppers,  one  of  which  was  located  under  each 
■•ableway  and  at  such  an  elevation  that  by  suitable  chutes 
and  gates  the  material  was  quickly  passed  from  hop- 
per to  cars  in  which  it  was  carried  to  storage  piles  con- 
venient for  rehandling.  The  storage  hojijiers  were  of  such 
capacity  that  the  grab  I)uckets  could  dump  indei)endently 
of  the  trains. 

About  the  middle  of  ^larch  the  bed  of  sand  and  gravel 
overlying  the  foundation  was  first  penetrated,  expos- 
ing shale  and  sandstone.  The  three  grab  buckets  contin- 
ued operating  until  Apr.  12,  on  which  date  they  were 
removed  and  skips  substituted  temporarily.  The  skips 
were  loaded  by  hand,  placed  under  the  cableways  by  der- 
ricks and  carried  to  lower  railroad  for  final  disposal  on 
coffer-dams.  In  August  grab  buckets  were  placed  on 
outside  cableways  and  the  excavation  of  sand  and  gravel 
outside  the  excavation  lines  was  resumed ;  this  was  con- 
tinued until  Xov.  1,  wjien  sufficient  sand  had  been  ob- 
tnineil. 

Tiie  grab  buckets  handled  loose  material,  such  as  sand 
iiiid  gravel,  very  efficiently;  even  when  the  material  was 
wet,  full  loads  were  obtained  except  occasionally  when 
the  jaws  were  held  open  by  a  rock.  When  this  happened  it 
was  necessary  to  dump  and  reload.  Xo  partial  loads  were 
allowed,  the  loading  time  was  so  small  in  comparison 
with  the  traveling  time  that  full  loads  were  insisted  on. 
A  very  small  force  is  required  to  operate  these  buckets. 
When  grablnng  directly  beneath  the  cable,  a  signal  man 
for  each  cable  can  handle  the  excavation  end.  When  tag- 
ing  was  being  done,  two  additional  men  were  necessary 
r.t  each  bucket  to  handle  the  tag  lines.  The  helpers  would 
stand  ready  as  bucket  descended,  grab  the  short  line  hang- 
ing from  bucket  and  quickly  attach  it  to  end  of  cable 
from  tagging  engine.  These  men  were  selected  for 
agility  and  trained  to  work  efficiently.  The  hoist  started 
quickly,  the  drum  being  lagged  to  give  better  speed,  the 
bucket  would  be  hauled  over  the  pile,  held  taut  while  it 
descended  and  loaded,  then  the  tag  line  slackened  until 
the  bucket  came  beneath  the  cable,  when  it  was  quickly 
cast  off  and  the  bucket  hoisted. 

When  excavation  with  grab  buckets  started,  it  was  at 
once  seen  that  to  obtain  the  greatest  effii'ientT  it  would 
he  necessary  to  keep  the  cables  going  and  to  eliminate 
every  false  move  on  the  part  of  those  engaged  in  their 
operation.  With  this  idea  in  mind  a  man  from  the  en- 
gineering force  was  stationed  with  stop  watch  where  he 
could  observe  all  operations.  This  was  continued  for 
several  days,  the  time  of  each  operation  on  each  cable  be- 
ing taken  on  each  shift.  The  results  were  [)lotted,  the 
curves,  five  for  each  round  trip,  indicated  the  operations 
where  improvement  could  be  nuide;  this  was  consistently 
followed  up  ami  a  very  efficient  organization  .soon  ob- 
tained. Rivalry  between  the  different  crews  of  a  shift 
and  between  different  shifts  was  fostered.  Conditions 
were  nuide  as  nearly  uniform  as  possible,  .\ciurate  rec- 
ords were  kept  of  the  lunnber  of  trips  nuule  by  each  lablc 
and  of  the  yardage  hamlled  by  each  bucket.  These  were 
tabulated  with  typewriter  ami  posted  daily  where  all 
interested    could    see    tlu'in.       Progress    curves    for    each 
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sliil't  were  ploiicil  ilaily  in  llic  ulllii'  and  sniniiicil  up  at 
till'  fill!  of  i-aili  moiitli.  'IMu'sc  curves  shewed  at  a  f^laix*' 
litiw  tlu'  (liircrciit  shifts  were  niimiii;,'. 

Tlu'  lu'st  (lav's  iicrriiiiiiaiuc  id'  ;,'rali  luickctH  for  the 
llinr  sliifts  witli  all  calilcs  in  i>|iciali(iii  was  ISIT  cii.yd. 
'I'lif  Im'sI  run  for  tin  tlin-f  Imikt'ls.  oiu'  shift,  waw  72'i  cii. 
vd.  Till'  ln'st  run  for  one  Itnckft,  one  shift,  wan  '^HH  cii. 
vd.  The  total  I'XiavatioM  l)V  ;rndt  Imckcts  was  '-iOI.OOO  cii. 
vtl..  of  which  anioniit  HiO.OOO  en. yd.  was  .sluri'd  for  nst- 
in  masonry.  The  toial  c\cavalion  to  datf  is  aiiont  ITr».- 
000  cn.yd..  of  win.  h  aiuoiinl  ahont  '-.'00.000  cii.yd.  is  scdid 
itwk. 

Hoali/ini^-  tho  fad  Ihal  ihuinif  tin*  .several  months  the 
two  outside  cahleways  wouhl  he  enjraj,'ed  in  renioviii;^ 
jyravt'l  the  midtlle  cahic  would  lie  of  little  service  for  exca- 
vation and  wishiui:  to  |in>li  I  he  work  to  the  utmost,  iitili/- 
iuix  the  |ilinit  to  the  iircaiol  e\ienl.  it  was  decided  to  pre- 


e(|ui|inient  huilahli'  for  work  of  (lii-  mii;:iiit'Hlc  wa-  on 
hand,  hnl  il  was  found  that  two   l-in.  ceiitrifupil  |ium|is 

were  sullicienl.      I'lsen   wl exiavation   was   |)ra(tically 

conijileted,  covering'  an  area  n(  perhaps  i''m\\i  ai-res.  a  |)or 
lion  of  it  l)ein^'  100  ft.  helow  llu-  hottoni  of  the  river. 
whi(  h  was  larrvin;:  some  SOOO  sec.-ft,  tlieHC  pumps  were 
sullicienl.  At  tile  west  ahntment.  when  *hi!  excavation 
was  .some  (10  ft.  lower  than  the  hottom  of  the  (lume  ami 
directly  heneath  it.  with  the  river  flowin;,'  1000  scc-fl.. 
there  was  not  even  a  trace  of  dam|)noKs. 

The  area  next  to  tlm  flnnic  block  was  ready  for  ma- 
sonry .Juno  .'{.  1!»i;J.  and  it  was  started  on  that  day,  nsinfr 
the  middle  cahleway  for  transportin^r  coticrete  and  plum 
roi  k.  I'Vom  that  datu  excavation  and  concreting'  pro- 
cecdeil  to;jetlier,  using  one  cahle  on  concn^te  and  two  on 
excavation.  Fij:.  (I.  from  a  photofrraph  taken  .Jan.  1, 
1!)14,  shows  the  block   under  construction,  an   iidjaeent 
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pare  for  masonry  an  area  of  suitable  size  adjacent  to  and 
east  of  the  flume  block  and  to  use  the  middle  cai)le  in 
trans])ortiii<r  rock  and  concrete  to  it.  Fi<j.  7  shows  this 
area  after  the  top  had  been  removed  by  grab  buckets.  The 
remaining  material  was  removed  in  skips  by  derrick. 

Owing  to  the  ])eculiar  rock  formation  unusnal  care  had 
to  be  exercised  in  preparing  the  foundation.  The  final 
trimming  prejiaratory  to  concreting  was  carried  on  with- 
out ex])losives.  The  excavation  of  the  cutoff  trench,  which 
lies  in  front  of  the  axis,  required  even  greater  care  and 
was  much  harder  to  excavate  on  account  of  craiu])ed  work- 
ing quarters  and  the  constant  danger  from  falling  rock. 
The  cutolF  trench  averages  10  ft.  wide  ami  l.>  ft.  ileep 
with  reference  to  the  adjoining  excavation,  hut- on  the 
up.stream  side  a  large  portion  of  it  is  from  50  to  100  ft. 
dee]).  The  downstream  side  was  cut  by  a  channeling  nui- 
chine,  the  opposite  side  w-as  drilled  with  holes  very  clost! 
together  and  the  luaterial  lietween  loosened  with  very 
light  charges  of  powder. 

Perhaps  the  most  remarkable  feature  of  the  excavation 
was  the  small  amount  of  water  encountered.     \  pumping 


portion  ready  for  masonry  and  the  prejiaration  of  an  ad- 
ditional area  in  the  foreground.  By  Oct.  1,  1!J14,  tiu>  en- 
tire loinulatiou  from  Sta.  ;5  -f  .50  to  Sta.  10  +  00  was 
ready  for  masonry.  Until  March,  1914,  only  one  cable 
was  used  on  coiurete  but  since  tliat  date  two  cables  and 
sometimes  three  have  been  used. 

The  excavation  at  abutments  was  carried  on  intermit- 
tently and  is  still  in  progress.  They  were  seldom  worked 
on  at  the  same  tinu".  The  general  ])rocedure  was  to  ex- 
cavate to  a  certain  height  on  one  abutment,  preparing  it 
for  masonry,  then,  while  the  nia.sonry  crews  were  plac- 
ing masonry,  the  excavating  crews  would  be  excavating 
at  the  opposite  abutment.  This  method  was  rendered 
necessary  by  the  peculiarity  of  the  foundation  and  the 
height  of  the  abutments.  Unless  this  was  done,  frequent 
cloudbursts  would  cause  the  excavation  to  fill  with  nui- 
H'rial  from  above,  and  even  the  better  grade  of  sandstone 
woidd  crack  when  ex])o.sed  for  .some  time  to  weather. 

Practically  all  operations  are  worked  three  .shifts.  Fx- 
cellent  lighting  facilities  enable  as  good  progress  to  be 
made  at  night  as  during  the  dav.     Tn  this  climate  winter 
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is  as  favorable  for  construftion  operations  as  summer, 
consequently,  the  work  is  jroinji  on  ail  the  time  except 
Sundays,  on  which  days  only  rejjair  work  is  done,  but 
with  so  much  machinery  this  is  considerable.  In  Jan- 
uary, 1!)H.  81  shifts  were  worked.  For  some  months  tlu' 
lune  emphn-ed  has  fluctuated  between  llOt)  and  1350 
men,  tlic  latter  heini;  the  number  at  present,  the  ,ijreater 
jiart  of  whom  are  in  the  quarries  and  on  masonry  work. 
?*' 

sMaoias  aiadl  SaEas'nes  aira  Hew 

The  City  of  X'^ew  York  e.xpends  annually  about  $200,- 
000,000.  It  employs  in  its  various  departments  the  larg- 
est number  of  engineers,  without  doubt,  of  any  city  in 
the  United  States,  and  probably  of  any  city  in  the  world. 
The  fixing  of  wages,  salaries,  grades,  duties  and  promo- 
tion of  the  host  of  employees  in  the  service  of  New  York 
City  has  hitherto  rested  largely  on  past  precedents,  with 
more  or  less  of  political  and  personal  influence  in  various 
departments.  It  is  generally  conceded  l)y  those  best  in- 
lormed  that  many  of  the  city  employees  are  overjjaid  for 
their  work,  while  others  receive  compensation  inadequate 
for  tlie  responsibilities  they  carry  and  tlic  amount  of  work 
they  perform. 

There  has  recently  been  established,  under  direction  of 
the  Board  of  Estimate  and  Apportionment,  a  Bureau  of 
Standards,  which  has  undertaken  the  large  task  of  clas- 
sifying and  standardizing  the  work  of  all  the  city's  em- 
ployees. On  Nov.  16  last  a  plan  for  such  standardiza- 
tion was  laid  before  the  Board  by  the  Director  of  the 
Bureau,  (ieorge  L.  Tirrell;  and  while  this  classification 
has  not  yet  been  formally  adopted  i)y  the  Board,  it  has 
already  been  made  use  of  in  making  up  the  i)udget  esti- 
mate for  the  year  11)15. 

Under  the  plan  adopted,  the  work  of  each  individual  in 
the  city's  employ  was  classified  and  appraised,  with  the 
result  that  an  embargo  was  placed  on  any  further  infla- 
tion of  the  city's  salary  roll.  Further,  the  Tax  Budget 
Committee  oi  the  Board  adopted  the  general  policy  that 
no  iiurease  in  total  salaries  paid  by  the  city  would  be  con- 
sidered. If,  however,  the  head  of  a  department  desired  to 
readjust  the  salaries  paid  to  those  under  hini  so  as  to  more 
justly  and  fairly  reward  the  workers,  he  was  able  to  do  so, 
with  the  cooperation  of  the  Bureau  of  Standards. 

It  is  recognized,  however,  that  any  wholesale  readjust- 
ment of  salaries  at  the  present  time  would  result  in  wide 
spread  dissatisfaction  among  the  city's  employees;  and  it 
is  projKtsed,  therefore,  to  make  the  readjustment  a  grad- 
ual one,  to  be  put  into  effect  as  resignations  and  vacancies 
Mccur,  so  that  final  readjustment  and  standardization  of 
-alarics  aiul  duties  will  only  t)e  accomplished  at  the  end 
of  seven  or  eight  years. 

In  fixing  the  rates  of  salary  to  he  |)ai(l  lor  certain  ser- 
vice the  Bureau  has  been  governed  l)y  the  following  gen- 
r'ral  considerations : 

(I)  The  fompeiiHatlon  palil  for  nlmllar  .service  elaewherc; 
(2)  ihf  type  of  employee  wanted  from  the  standpoint  of  edu- 
cation and  experience;  (3)  the  «ntlNfnctlon  or  dlHsatlsfactlori 
of  empliiyecH  and  department  heads  with  the  present  ranjfe  of 
milarleH.  ail vancemetits.  and  the  conditions  snrrounilln^f  work; 
(4)  thi-  civil  service  experience  In  examining  candidates  for 
the  position  In  ducstlon;  (6)  the  fact  that  owlnn  to  «ondltlons 
apparently  Inherent  In  city  employment  undei  civil  service  re- 
strictions It  Im  nec'essary  to  pay  a  ciinii)eMsatlon  lor;,  to  20% 
tilKher    than    that    which    Is    paid    In    private    emi>loyment;    (6) 


the  approved   modern   theory    that  the  city   should   be  a  model 
t'nii)loyer. 

The  general  classification  adopted  is,  in  ven,'  brief  out- 
liiu',  as  follows:  Ail  city  emj)loyces  have  been  divided 
into  general  classes  called  "Services.'"  Kach  Service  has 
i)een  subdivided  into  "Groups."  The  work  done  in  eacli 
roup  has  been  subdivided  into  "Grades,"  based  upon  the 
iniportance,  difficulty,  responsibility  and  value.  Tliere 
are  seventeen  different  Services.  E.xamples  are:  Execu- 
tive, judicial,  managerial,  profe.ssional,  .subprofessional. 
laboratory,  police,  street  cleaning,  unskilled  labor.  Some 
of  the  groups  under  the  "Professional"  Service  are  archi- 
tect, accountant,  engineer,  lawyer,  physician.  Under 
"Subprofe.s.sional"  are  the  Groups,  draftsman,  laboratory 
assistant,  law  clerk,  pupil  nurse,  transitman. 

In  the  report  of  Xov.  17,  the  grading  adopted  for  the 
engineer  (Jroup  is  given  in  detail.  The  six  Grades  pro- 
po.sed  are  as  follows:  Grade  1,  engineering  assistant,  sal- 
ary .$!)00  to  $$1140;  Grade  2,  junior  engineer,  salary 
$l"2f!0  to  $2010;  Grade  :5,  assistant  engineer,  salary  $2220 
to  $;i120:  Grade  4,  engineer,  salary  $;53GO  to  $4500: 
(Jrade  5,  senior  engineer,  salary  $4800  to  $5700;  grade 
(i.  chief  engineer  and  consulting  engineer,  salary  from 
$(iOOO  upwards. 

Persons  holding  positions  in  any  of  these  grades  "must 
have  had  such  training  in  civil,  mechanical,  electrical, 
sanitary  or  other  engineering  branches  as  is  evident  by 
a  professional  degree  granted  on  the  completion  of  a 
standard  course  of  instruction  in  an  engineering  school 
of  recognized  standing  or  by  other  proof  of  training  in 
engineering  recognized  by  the  Municipal  Civil  Service 
Connnis.sion  as  equivalent,  and  such  additional  qualifica- 
tions as  may  be  required  by  the  ^lunicipal  Civil  Service 
Commission." 

Within  each  grade,  several  .salary  rates  arc  estab- 
lished, and  it  is  the  intention  that  employees  .shall  be  pro- 
moted from  one  rate  to  another  within  the  grade  accord- 
ing to  their  competency.  The  conditions  proposed  for 
promotion  as  as  follows : 

(Completion  of  at  least  one  year  of  satisfactory  service  at 
the  lower  rate  as  Indicated  by  the  efficiency  record  of  the 
Civil  Service  Commission,  supplemented  by  investigation  by 
the  Bureau  of  .Standards.  The  standard  of  satisfactory  service 
established  by  the  Bureau  of  .Standards  shall  be  progressively 
higher  in  each  succeeding  grade.  (2)  In  the  higher  grades, 
advancement  shall  be  made  only  after  appraisal  by  the  Bu- 
reau of  Standards,  indicating  that  the  compensation  requested 
does  not  exceed  the  value  of  the  work  to  be  performed. 

The  qualifications  of  appointment  to  grade  1  are,  as 
stated  above,  posession  of  an  engineering  degree,  but  not 
necessarily  any  experience  in  engineering  practice.  Ap- 
pointment to  grade  2  can  be  made  from  those  who  have 
had  not  less  than  one  year  of  experience  in  grade  1  or 
else  in  grade  2  of  the  transitman  or  draftsman  group 
i,f  the  subprofessional  Service.  Qualifications  for  service 
in  grade  :?,  a.sjiistant  engineer,  include  the  qualifications 
required  for  ai)pointment  to  grade  2,  and  in  addition 
thereto  not  less  than  two  yi>ars  of  cxin-rieiue  in  the  jn-ac- 
tice  of  engineering  of  grade  2. 

It  will  be  seen,  therefore,  that  wiiilc  in  grade  2  ap|)oint- 
ments  must  be  made  from  those  wlio  have  previously 
served  in  grade  1  or  as  transitman  or  draftsman  in  the 
sul)i)rofe.ssional  group,  in  grade  .']  and  the  higher  grades 
appointments  luiiy  be  made  from  those  nt)t  previously  in 
the  (  ity  scivi(v,  provided  they  have  had  fhe  c(|uivalcnt 
ainoiint  of  |>riilVssioiuil  experience  demanded. 

For  appointment  to  grade  I.  candiilates  must  have  the 
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iHiiiiMuiiu  (|Uiililinition.<  i'('(|iiin'<l  fur  ii|i|>iiiiitiiiriit  to 
-iiiilf  .'!  aiitl  at  Ifiist  tliri'f  vi'ais  of  cxiirrii'iiri'  in  t'li^'iiiiM-r- 
<\\<i  practice  ol'  ^mihIc  ;i  slaiidanl.  \'\tv  a|i|Miiiitiiii'iil  as  a 
I'liitir  ciiiiiiit'cr.  or  ;;ra<lc  ."i.  a  pcrsoii  iimsi  lunc  the  min- 
iiiMiin  (|ualilications  rc(|iiircil  lor  ;:rail(>  I  and  at  least 
iliree  years  of  e\|ieiieiiie  in  enu'iiieerin;;  practice  of  ;;ni(le 
I  standani.  I'nr  a|)piiiiitnient  in  ;,'ra(le  (1.  chief  en;;ineer 
Mnil  consnltini;  eiii;ineer.  the  cjiiiiliihitc  ninst  ha\e  the 
(pialilications  riMpiired  for  ^^radc  "i  and  not  h'ss  than  three 
\ears  of  experience  in  engineering  practice  nf  ;,'radc  ."i 
-landard. 

The  hai'ilest  task  of  tliose  en;^ai;cd  in  framing'  the  stand- 
ards, apparently,  was  to  define  accnrately  the  ililFerent 
-rades  of  work  corresponding,'  to  the  ;,frades  of  servio'. 

Without  atteniptin.if  to  reprodnce  in  detail  the  descrip- 
tion uiven  in  the  report,  it  may  he  hrielly  summarized 
as  follows:  The  duties  of  enixineeriii;::  assistants  arc  to 
perform,  under  direction  and  supervision,  apprentice  woi'k 
in  field  and  oflici".  including;  surveyin^i'  and  drafting,  or 
inspecting  or  invest ii^ati !);,'•  minor  eiiirineerinj;  details. 
The  dutii's  oi'  junior  cnL;inccr<  arc  to  execute  delinilc 
instructions  in  a  minor  dixi-ioii  of  en,i,n'neerinjf  work. 
such  as  desiu^ninjr  or  examining  jiians.  jireparinir  workim' 
or  jjoneral  drawings,  inspectinjx  or  investi,i,'atin.i,'  en>fincer- 
in_s;  work  and  materials  and  compilation  of  ilata  or  dire;  t 
iuiT  a  lield  ])arty.  Assistant  eniiineers  (i^rade  '■))  are  re- 
(piired  io  exercise  enirincerinji  judjrment  and  assume  re- 
sponsihility  required  in  the  prejmration  of  plans.  desiL'iis. 
-pecifications  and  contracts,  or  dircctinu  or  ins|>cctinu 
coiistru<-tion  work  on  a  minor  scclion  of  a  laruc  cni;ineer- 
in>r  project  or  a  major  section  of  a  ^ninll  ciiiiineerinj::  i)roj- 
cct.  The  duties  of  <i:radc  I.  cnuincci-.  -aw  io  asume  resjmn- 
sihility  fen-  a  major  division  of  work  on  a  larjje  on>rineer- 
inii  project,  or  the  whole  of  a  small  enuineeriiifj  ])rojoct. 
Seniors  engineers  (grade  it)  occupy  jnisitions  which  ro- 
cpiire  a  high  order  of  executive  ahility  and  specialized 
knowledge  and  are  e.xpectod  to  assume  rcsponsihility  for  a 
less  im]iortant  engineering  de])artmeiit  or  for  an  im])or- 
taut  engineering  hnrcau.  division  or  ])roject,  or  to  give 
indejiendent  ex])ert  or  ciitical  engineering  advice  of  a 
high  order.  Chief  engineers,  or  consulting  engineers, 
are  to  occupy  ])ositions  which  recpiirc^  the  highest  ord(  !• 
of  executive  ai)ility  and  are  to  assume  entire  rosjionsihil- 
ity  for  all  the  engineering  work  in  a  (le])artmtMit  or  for  the 
most  important  engineering  projects. 

It  slioidd  he  said,  also,  that  the  duties  in  each  grade 
are  specialized.  In  grade  4,  for  example,  the  positions  are 
di.stinguished  as  engineer,  civil  engineer,  meehanieal  en- 
gineer, electrical  engineer  and  sanitary  engineer,  and  this 
specialization  extends  througli  all  the  grades  to  grade  (!. 
In  suhmitting  this  scheme  foi'  standardizing  the  City's 
engineering  work.  Director  Tirrcll.  of  the  Bureau  of 
Standards,  comments  as  fdljows  npoii  the  |>lan  for  n-gu- 
larly  ])romoting  capahle  engineers  according  to  their  ex- 
perience and  ahility : 

One  of  the  most  serious  olistacles  to  developinent  of  indi- 
vidu.il  efficiency,  at  present,  is  the  lack  of  any  system  which 
insures  to  the  employee  substantial  recosnition  of  his  indi- 
vidual effort  and  accomplishment.  Under  piesent  conditions, 
it  is  the  usual  experience  that  men  enter  public  employment 
with  a  much  hifrher  degree  of  enthusiasm  than  they  retain 
after  a  period  of  se'vice.  and  that  enthusiasm  Keneially  dis- 
api>ears  completel.v    in    the  cou:se   of  a   few   years. 

It  is  our  belief  that  this  condition  of  atTaiis  is  due.  in  a 
large  measure,  to  the  lack  of  any  certainty  of  reward  foi-  in- 
creasing ediciency  and  devotion  to  duty.  The  spccitications  to 
be  submitted  by  the  Bureau  of  Stan<lards  jirovide  for  gradual 
periodic  increases  in  compensation  when  work  of  employees 
is  up   to  or  above  an  .approved   standard. 


In  llm  lower  KriiilcH,  wh«ro  work  Im  largely  of  ii  routine 
chitruclKr,  aiinuiil  hicrcam'M  iiro  pinpoMi'd  up  lo  ii  fixed  inaxl- 
iiiuiii,  wheruvor  tim  Morvleo  rocoid  of  the  i-mployeu  In  miiIIh- 
faclory. 

Ill  the  liluher  griideH,  tlir  (llvMliig  llm-  liilng  what  Ih  com- 
monly ci.iiHld.'rrd  III!'  llvliiK  wuKc,  ill  or  about  tl^lHi  ji  year. 
Il  In  piiipOHeil  tliiit  Hiipi-rliir  iXielleiic  e  will  be  made  llic  liaMlH 
of  iidviinceiiieiil,  llii'  theory  lieliiK  thai  In  theMe  hiKher  giadeM 
Ihi'  fiiclorH  In  maklliK  up  an  etiiployee'M  enicleiicv.  Huch  tin 
exi'i'iillvi'    iililllly,    i|iianlllv,    iiuiillty    and    value    of    work,    and 

I  ho  like,  eiiii  be  iiilei|Uiltely  tiieuHUreil.  I  llMtlnctloiiH  call  be 
iiMide  on  till-  liiiHJH  of  comparative  meril.  aiifl  In  the  highext 
KiadcM  of  the  Cllv  Heivli-e.  wlic-ie  llii-  value  of  a  poHllioii  can 
Im'  cliiHely  appriilHed,  II  Ih  pinpoHi-d  lliiil  IncreaHcH  In  coiii|i<-ii- 
MMlloii  be  miiile  upon  appralital  iih  welt  an  length  of  Halls- 
fiictniy   Hervlce. 

m 
Protectini^  Kfewlly  Faaved  Stlreefts 

The  City  o!'  r.altiUKiiv.  Md..  i>  -pending  iiianv  millions 
of  dollars  repaving  its  .-tnct-.  ami  in  oicjir  to  give  thcise 
pavements  a  fair  chance  of  lung  ami  n>cfnl  life,  the  city 
paving  commission  is  making  a  direct  appeal  to  projierty 
i>wncr>.  The  following  notice  is  .served  on  all  property 
owners  hefon  pa\  ing  opcrat  ions  are  heguii.  It  i>  proposed 
to  .-crve  the  latter  half  of  the  notice  again,  when  the 
pavement    is  coiii|)letcd  : 

HICKOUK    I'AVl.N'i;    oriOUATIO.V.S    AUK    KKGUN 

You  are  hereby  notified  that  the  street  fronting  this  prop- 
erty is  to  be  paved  with  improved  pavement,  and  that  the 
work  will  commence  shortly  after  six  weeks  subseijuent  to  the 
date  of   this  notice. 

All    necessary    underground    construction    for    inst.-illing   or 

II  pairing  gas,  water,  electric  and  other  suliway  structures 
must  be  done  before  the  street  is  paved.  After  the  new  pave- 
ment is  laid,  no  permits  to  cut  tienches  or  to  disturb  the 
pavement  will  be  issued.  Notice  to  the  above  effect  has  been 
given   by   public  advertisement. 

DUIU.Mi    I'AVINO  OPEKATION.S 

In  order  to  assist  lliis  department  in  obtaining  good  work, 
and  assisting  the  contractor  in  every  way,  tlie  following  sug- 
gestions are  offered: 

Do  not  allow  unnecessary  waste  water  to  flow  upon  the 
streets,  which  interferes  with  and  delays  the  work,  and  causes 
unnecessary  expense. 

Do  not  i)ersist  in  passing  "STREET  CLOSED"  signs,  as 
they  are  put  up  to  protect  the  work  and  should  be  obeyed. 

Do  not  use  a  hose  on  a  newly  laid  street,  as  the  force  of 
the  water  tends  to  tear  out  the  filler  between  the  blocks 
before   it  has  become  hardened. 

If  you  have  a  complaint  to  make,  do  not  argue  with  the 
foreman  on  the  work;  call   up  the  I'aving  Commission's  office. 

AFTER  PAVING  OPERATIONS  ARE  COMPLETED 

In  order  to  assist  in  the  p'-oper  care  of  improved  pave- 
ments, in  which  every  property  owner  and  leaseholder  should 
l)e   interested,  the   following  suggestions  are  made: 

Do  not  allow  your  servants  to  throw  soapy  or  i)Olluted 
water  on  the  streets.  Have  this  emjJtied  into  a  sink,  so  that 
it   will  be  carried  into  a  sewer. 

Do  not  throw  paper,  trash,  etc.,  in  gutters,  as  it  is  not 
only  unsightly,  but  it  dams  the  water  flow  in  the  gutters, 
causing  it  to  spread  out  over  a  large  area  of  the  street. 

Do  not  build  fires  on  improved  pavements,  as  the  heat  is 
sure  to  destroy  tliem. 

Do  not  allow  oils,  gasoline,  etc.,  to  drop  upon  improved 
l)avements,  especially  asphalt. 

1)11  not  chop  ice  off  of  improved  pavenu  iits  with  sharp- 
edged  tools,  which  iienetrate  the  ice  and  injure  the  pavement 
below. 

If  you  are  a  builder,  pile  your  building  materials  on  a  plat- 
form;  not   directly  on   the   street. 

There  is  a  law  relating  to  the  above  suggestions.  Be  a 
law-abiding  citizen. 


Dny'M  Work  for  n  Lneomotivp  Fireman — An  average  da.v's 
W'lik  for  a  fiieman  on  a  laige  locomotive  is  to  handle  2.')  tons 
of  coal  at  the  rate  of  about  five  l.")-lb.  shovelfuls  per  minute 
of  a  10-hr.  day,  according  to  testimony  given  before  the 
Western  Railroad  Wage  Arbitration  P.oard  in  Chicago,  on  Dec. 
IS. 
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Si.\'OP,'>IS — By  far  the  ntoxl  notable  irater- 
//orA-.N-  tunnel  ever  driven,  and,  so  far  ax  is  known, 
the  longest  single  tunnel  in  the  world,  is  the  one 
lijing  deep  in  rock  beneath  Xew  York  City.  This 
tunnel  will  ultimately  deliver  jOO  niillions  of  gal- 
lons daily,  through  uptake  shafts,  to  the  great  ar- 
terial water  mains  of  the  city,  connecting  with 
Richmond  Borough  by  mean.'i  of  a  submerged  pipe 
line  beneath  The  Xnrrows.  The  tunnel  proper  is 
17.7  miles  long  and  from  !■'>  to  1 1  ft.  in  diameter. 
Its  depth  in  some  places  is  700  to  SOO  ft.  below 
the  .surface  of  the  ground,  and  if  is  never  le.'<s  than 
h'iO  ft.  helotp  the  .'surface  of  sound  rock.  In  .fome 
sections  the  nnhalanced  internal  hydro.'<tatic  head 
is  nearly  300  ft.  The  tunnel  is  lined  with  con- 
crete throughout.  The  present  article,  which  gives 
a  general  description  of  the  tunnel  and  of  the  work 
preliminary  to  its  construction,  will  be  followed  by 
others,  taking  vp  various  phcu^es  of  construction. 


For  the  past  three  years,  one  of  the  <jreatest  of  engi- 
neering enterprises,  the  con.<tnution  of  the  Catstcill  Aque- 
duct, lias  l)een  carried  on  almost  unnoticed  through  the 


•Department  Eng-ineer,  City  Aqueduct  Department,  Board 
of  Water  Supply  of  the  City  of  N.w  York,  250  West  .S4th  St., 
New  York  City. 


heart  of  N'ew  York  City.  The  City  Tunnel,  l)v  which  i? 
known  the  pres.^nre  tunnel  of  the  Catskill  AquechK't  with- 
in the  city  limits,  is  to  be  a  great  trunk  distribution  main 
for  the  Catskill  supply,  and  is  in  many  resi)ects  unique 
in  water-works  practice.  This  tunnel  is  now  approaching 
com])letion.  and  yet,  with  the  exception  of  the  residents 
in  the  vicinity  of  the  shafts  through  which  the  work  from 
Yonkers  to  Brooklyn  is  l)eing  done,  the  people  of  New 
York  arc  hardly  aware  of  its  existence  and  but  few  have 
any  idea  of  the  magnitude  of  the  undertaking. 

As  stated  in  Exgixeeiuxg  News  of  Dec.  9.  190!).  the 
original  project  of  the  Boanl  of  Water  Supply  in  190.") 
for  the  development  of  the  Catskill  sources  provided, 
within  the  city  limits,  for  the  laying  of  pipe  lines  from 
Hill  View  Reservoir,  at  the  terminus  of  the  main  aque- 
duct in  Yonkers,  to  the  boroughs  of  Queens,  Brooklyn 
and  Uichmond.  These  pipe  lines  were  to  carry  only  120 
million  gallons  of  water  daily  to  those  portions  of  the 
city;  a  plan  for  the  delivery  of  the  remainder  of  the  Cat- 
skill  supply  of  500  million  gallons  per  day  was  only 
\\orked  out  after  several  years  of  investigation.  In  1909 
a  modification  of  the  original  plan  was  prepared,  substi- 
tuting for  the  pipe  lines  to  the  outlying  boroughs  of  tho 
city,  a  large  pressure  tunnel  having  a  capacity  of  500 
million  gallons  per  day,  which  was  to  be  constructed  deep 
in  the  bedrock  to  the  great  centers  of  population  in  the 
boroughs  of  Manhattan  and  Brooklyn.    This  tunnel  was 
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In  liiivf  lit'qin'ht  (iiitli't.s  I'dtiiii'i  inl  ilircctly  witli  ilic  din- 
Irilintiiih  inaiiis  and  wiis  to  lie  sn|)|i|(<nu'iitc<l  l»v  lar;r<' 
|)i|ti'  idiidiiils  laid  ill  the  Mlm-tK  to  cariv  a  Hiippiy  from 
llio  t«'riiiiMal  shafts  of  the  tiiiiiicl  in  Uiooklvii  to  llic 
l)onuij;lis  of  (/ncfiis  and  i{irlinioiid.  'I'lic  revised  )ilaii  fr)r 
the  deliverv  »>f  tiie  Catskill  supply  was  first  passed  upon 
liy  the  KoanI  of  Kstimnte  and  Apportioniiienl  on  Dec  in, 
I !>(»;);  a;;ai II  approved  hy  iJiat  hody  on  .Inh  I.  l!H(l.  diir 
iii>;  the  next  administration,  upon  a  favorahle  report  hy 
Clenienn  Uersihel.  Francis  \j.  I'rnyn  and. I.  K.  Woodman 
(KN(ii\i:i:ifi\(i  Xi;\vs.  June  V.  I!t|0).  and  filially  author- 
ized hy  the  State  Water  Supply  ('oiiimissi(ui  on  Oct.  ■.'". 
1!)1().  Constniction  work  he^'an  on  the  City  Tunnel  upon 
JettiiifT  of  contracts  in  dune,  liljl,  and  now.  after  three 
and  a  half  years'  work,  the  tunnel  is  ahoiit  !»H%  finished, 
and  there  is  every  reason  to  iielieve  that  the  entire  City 
.\(]ueduct.  includinjr  the  pipe  conduits  and  the  reservoir 
m  Uiehmond  Horoujih.  will  he  com|)leteil  on  schedule 
lime,  hy  the  latter  |>art  of  liM.'),  when  the  Catskil!  water 
ir.ay  lie  delivered  to  all  parts  of  the  city. 

Gknkkai.  I)i;s(  kii'tion 

The  City  Tunnel,  thouijli  strictly  limited  to  17.7  miles 
of  pressure  tunnel  now  under  construction  within  the  city 
limits.  pro]»erly  begins  at  the  downtake  shaft  of  Hill  View 
IJeservoir,  the  distril)uting  reservoir  for  the  Catskill  .sup- 
]>Iy.  which  is  situated  in  Yonkers,  ahout  one-third  mile 
heyond  the  \ew  York  City  line.  From  this  reservoir,  the; 
lunnel  is  located  beneath  the  streets  and  parks  in  the 
higher  portions  of  the  boroughs  of  The  Bronx  and  Man- 
hattan, crossing  the  East  iJiver  at  the  lower  end  of  Man- 
hattan Island  to  the  downtown  business  district  of  Brook- 
lyn, a  distance  from  Hill  View  h'escrvoir  of  18.11  miles, 
including  the  short  bi-anch  tunnel  in  Brooklyn  to  one  of 
the  two  terminal  shafts. 

The  tunnel  lias  been  driven  everywhere  at  a  de]ith  of 
not  less  than  150  ft.  lielow  the  surface  of  sound  rock  in 
order  that,  during  construction,  there  might  at  all  points 
be  a  sufficient  depth  of  rock  to  insure  good  tunneling 
ground  and  a  minimum  ground-water  infiltration,  and 
that,  in  service,  there  might  be  ample  cover  to  withstand 
the  unbalanced  internal  hydrostatic  head,  amounting  in 
some  sections  to  nearly  300  ft.,  and  a  sufficient  thickness 
"f  tight  rock  to  resist  any  outward  leakage  from  the  tun- 
nel. As  seen  in  tiie  profile.  Fig.  1,  the  rock  is  at  or  near 
the  surface  over  much  of  the  line  in  the  boroughs  of  The 
Bronx  and  Manliattan,  and  fully  half  of  the  line  is  but 
little  more  than  200  ft.  below  the  ground  surface.  To 
secure  the  requisite  depth  of  sound  rock  over  the  tunnel 
between  the  Harlem  River  and  Moriiingside  Park  and  on 
the  lower  East  Side,  where  the  rock  has  been  eroded  and 
disintegrated  to  great  depths,  the  tunnel  is  much  dee])er. 
The  granodiorite  intrusion  in  the  Fordhain  .series  beyond 
the  East  River  .slopes  away  to  the  .south  and  east,  and  the 
increasing  depth  of  saturated  sands  and  gravels  through 
which  tlic  shafts  in  Brooklyn  were  to  be  sunk  to  reach  bed- 
rock fi.xed  the  southerly  limits  of  the  tunnel  about  a  mile 
and  a  half  beyond  the  Ea.st  River. 

Inasmuch  as  the  City  Tunnel  has  frequent  outlets  con- 
nected with  .street  mains,  it  is  to  serve  primarily  as  a 
great  trunk  distribution  main,  and  consequently  does  not 
have  a  uniform  diameter.  For  some  distance  south  of 
Hill  View  Re.servoir.  the  tunnel  has  a  finished  diameter 
of  15  ft.,  but  this  diameter  is  reduced  in  ^lanhattan  Bor- 
ough bv  successive  decrements  of  I'i   in.   until   tiie  fiu- 


islied  diameter  of  the  lower  end  of  the  tunnel  leading  In 
Brooklyn  Ih  only  II  ft.  The  lengths  and  liinitH  of  the 
Mirioiis  HizeH  of  tiiiiiicl  are  indicated  below: 
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The  tunnel  is  throiighont  a  concrete-lined  waterway 
having  a  circular  section  similar  to  other  pressure  tunnels 
of  the  Catskill  Aqueduct,  of  which  the  Kondout  and  Wall- 
kill  siphons  were  described  in  EMii.vi:i:iil.N(J  .\i:\vs  of  Oct. 
VO,  liMu,  and  .Imic  1,  MM  1.    In  Fig.  2  are  seen  the  di"ieii- 


Kii;.  'i.  TviMiAL  Staxdaud  Si';('tiox  ok  City  Tinnki, 
Catskill  Aqueduct 


Quantities  per  Hn.ft. 
Excavation  =  10.4912  cu.yd. 
Concrete  =  .3.7583  cu.vti. 
Dry   packing  =  O.ISTS'  cu.yd. 


Hydraulic  elements 
Area  of  waterway  =  176.71  sq.ft. 
Wetted    perimeter,    47.12    ft. 
Hydraulic   radius,   3.7a   ft. 


sions  of  the  standard  unsupported  .section  of  the  15-ft. 
tunnel,  which  is  typical  of  the  other  sizes.  The  City  Tun- 
nel has  been  driven  for  most  of  its  length  parallel  witii 
the  strike  of  the  rock,  in  formations  having  a  nearly  ver- 
tical dip  and  many  seams  and  joints.  Wide  breakage  has 
consequently  occurred  in  many  .sections,  and  the  average 
excavation  has  been  generally  beyond  the  payment  line, 
giving  an  average  cross-.seetion  of  5  to  10  sq.ft.,  or  more, 
greater  than  that  allowed  for  payment  and  a  thickness  of 
lining  which  averages  over  23  in.  In  generally  wet 
ground,  the  thickness  of  the  lining  was,  in  several  in- 
stances, made  12  to  24  in.  greater  than  that  of  the  stand- 
ard sections,  to  increase  the  watertightness  and  jirovide 
sufficient  strength  to  resist  heavy  grouting  ])ressures. 
The  types  of  supported  tunnel  will  be  discu.ssed  later  in 
taking  up  some  of  the  details  of  con.struction. 

It  is  in  the  construction  of  the  shafts  that  the  City 
Tunnel  is  of  greatest  interest  and  differs  most  from  the 
other  pressure  tunnels  of  the  Catskill  Acpicduet.  The 
latter  tunnels  are  simply  inverted  siphons  and.  of  the 
shafts  through  which  they  were  constructed,  onlv  that  on 
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either  end  is  a  waterway,  tlic  iiiteriiiediate  ones  iiavini; 
been  pluorged  and  refilled,  wliereas  of  tiie  24  shafts  in  the 
eity,  through  whieh  constriution  work  is  heing  carried  on, 
i'i  are  to  be  finished  as  waterways,  serving  as  outlets  from 
the  tunnel  into  the  distribution  mains.  Furthermore,  in 
the  tunnels  previously  constructed,  the  intermediate 
shafts  were  made  rectangular  in  section  and  were  sup- 
])orted  by  timber,  while  in  the  City  Tunnel,  except  for  the 
three  waterway  shafts  of  special  design,  all  siiafts  are 
circular  in  section  and  all  but  two  were  concrete  lined 
from  top  to  bottom  as  iliev  were  sunk.  Even  Siiaft  1,  a 
construction  shaft  to  be  refilled  u])on  the  completion  of 
the  tunnel,  was  so  constructed.  Only  the  section  valve 
shafts,  Xos.  V.i  and  18,  which  are  roughly  rectangular  in 
section,  were  timbered  temporarily.  Shaft  11  in  Morn- 
ingside  Park  at  121st  St.,  the  drainage  shaft  for  the 
northerly  half  of  the  City  Tunnel,  has  no  waterway  and 
is  almost  identical  with  the  circular  drainage  shafts  on 
other  ])res.>jure  tunnels  of  the  Catskill  Aqueduct.  Typical 
^e(•tions  of  the  several  types  of  shaft  on  the  City  T'innel 
are  shown  in  Fig.  3. 

The  most  novel  of  the  unusual  features  in  tlie  design 
of  the  City  Tunnel  shafts  are  seen  in  tlic  details  of  tiie 
waterway  shafts,  and  the  devices  Ww  the  control  ol'  the 
water  discharged  from  the  tunnel.  Kvery  precaution  is 
being  taken  to  prevent  leakage  from  the  upper  ])ortions 
of  the  waterway  shafts  where  the  shaft  lining  is  generally 
i)acked  up  by  less  inii>ervious  rock  than  at  greater  depths. 
From  a  point  10(t  ft.  below  the  top  of  sound  rock  in  each 
shaft,  one,  and  in  some  instances  two,  concrete-lined  steel 
waterways  are,  therefore,  to  be  carried  to  the  surface  and 
surrounded  solidly  with  concrete,  as  seen  in  tlie  vertical 
.section  of  a  14-ft.  shaft.  Fig.  3.  In  1!)  waterway  shafts 
this  waterway  or  riser  is  to  have  a  finished  diameter  of  4 
ft.,  and  is  to  be  capped  at  the  top  by  a  solid  bronze  tee 
of  the  same  size,  anchored  into  the  concrete  of  the  shaft. 
This  tee  is  to  be  provided  with  a  cover,  through  which 
acee.ss  to  the  shaft  and  tunnel  will  be  given,  and  with  two 
30-in.  lateral  outlets,  from  which  pipe  connections  of  the 
same  size  will  be  carried  to  the  city  mains.  These  bronze 
tce.s,  with  valves  controlling  the  discharge,  are  to  be  placed 
in  concrete  ma.sonry  chambers  constructed  entirely  be- 
neath the  surface  of  the  ground  in  the  streets  and  parks. 
The  3()-in.  valves  on  each  lateral  outlet  are  to  be  in  dupli- 
cate and  one  of  each  ])air,  that  Ui-xt  to  the  tee,  is  of  >nli(i 
i>ronze  and  is  to  be  useil  only  at  such  times  as  flic  other. 
a  bronze-mounted  service  valve,  is  out  of  order.  .\>  a  lur- 
tlicr  measure  of  safety  against  the  great  volume  of  wnlrr 
and  the  (oniparatively  high  |)ressures  which  will  lie  car- 
ried in  the  tunnel,  another  control,  a  special  valve  resem- 
bling in  some  features  a  neetlle  valve,  is  to  be  placed  in  the 
waterway  of  the  shaft  at  the  bottom  of  each  riser.  This 
valve  can  be  controlled  either  from  flic  chamber  <ir  inmi 
a  box  on  the  surface  about  li»<»  ft.  from  the  shaft,  and  is 
designed  to  close  aufomatically  when,  through  failure  of 
the  valves  or  waterways  aiiove,  an  exct'ptionally  larL'c  "ow 
fjikcs  place  through  the  riser.  KxcepI  for  the  shafts  sii|>- 
plving  wafer  solely  to  high-service  districts,  pressurc- 
rcgnbiting  valves  are  to  be  placed  in  tbcse  valve  cliamiicrs 
on  bv|ias.ses  arounil  tlic  service  valves.  liy  means  of 
these  j)rcssiire-regulating  valves  the  pressure  in  the  con- 
nections with  the  distribution  mains  niav  b(>  maintained 
within  any  desired  limits,  in  cadi  t>(  the  three  larger 
waterway  Shafts  3,  23  and  2  I,  two  fl-ft.  risers  of  a  design 
-imilar  to  tliose  in  (lie  other  .yhufts  are  to  be  jilaced,  and 


these  are  to  be  ca]iped  by  corresjiondingly  larger  bronze 
lees  having  48-in.  outlets  and  valves  of  the  same  size. 

It  is  estimated  that  shafts  having  a  single  48-in.  riser 
(ill)  discharge,  in  proportion  to  the  effective  head  between 
the  funnel  and  the  distribution  mains,  from  2-5  to  Kit) 
million  gallons  per  day;  and  shafts  having  two  48-in. 
risers  jMoportionally  more.  The  larger  shafts  having  two 
()-ft.  risers,  Xos.  3,  23  and  24,  can  each  di.scharge  from 
200  to  300  million  gallons  per  day.  In  general,  the  water- 
way shafts  are  to  be  connected  directly  with  the  larger 
distribution  mains  through  comparatively  short  pipe 
(onnections.  but  provision  is  made  to  concentrate  a  large 
pro])ortion  of  the  Catskill  sup])ly  at  a])]>ropriate  points  in 
the  existing  distribution  system.  Tjarge  outlets  are  pro- 
vided at  Shaft  10  by  which  200  million  gallons  of  wafer 
may  be  delivered,  if  desired,  to  the  13.jth  St.  gatehouse 
of  the  Croton  system,  where  the  trunk  mains  of  that  sys- 
tem begin.  A  still  larger  cross-connection  with  the  Cro- 
ton works  is  to  be  provided  at  Shaft  3,  where  300  million 
gallons  may  be  delivered  through  an  8-ft.  connecting 
tunnel  to  (Jatelionse  7  of  the  Jerome  Park  Ee.servoir. 
These  large  connections  will  insure  a  supply  to  lower 
Manhattan  through  the  jjresent  aqueducts  and  mains, 
v.lieii,  by  means  of  the  tiH-in.  valve  across  the  tumiel  at 
either  of  the  so  called  section  valve  .shafts,  N'o.  13  in  Cen- 
tral Park  at  !)3d  St.  and  Xo.  18  at  Broadway  and  24th 
St.,  the  sup])ly  to  the  tunnel  south  of  these  shafts  is  cut  otV 
and  the  tunnel  is  perhaps  pumped  out  for  alterations  or 
repairs.  The  water  carried  to  the  two  terminal  shafts  in 
Brooklyn,  Xos.  23  and  24,  will  be  di.scharged  into  the 
large  ])ipe  conduits  of  the  Catskill  Acpieduct,  which  are 
to  be  connected  with  the  smaller  mains  in  the  boroughs 
of  Brooklyn,  Queens  and  Richmond.  The  amount  of 
wafer  delivered  to  the  city  is  to  be  measured  by  a  ^'entu^i 
meter  placed  in  the  tunnel  just  upstream  from  the  first 
waterway  shaft,  Xo.  2,  which  is  situated  in  Van  Cortlandt 
Park  at  Mosholu  I'arkway. 

With  a  flow  equivalent  to  •57.')  million  gallons  per  day 
(15%  in  excess  of  the  average  delivery),  it  is  estimated 
with  Hill  View  Reservoir  at  Fl.  2!).-)  (B.  \V.  S.  datum, 
mean  sea  at  Sandy  Hook),  the  gradient  in  the  City  Tun- 
nel will  be  between  El.  290  and  280  in  The  Bronx,  be- 
tween El.  280  and  2(i0  in  Manhattan  Borough,  and  never 
less  than  HI.  2.").")  at  the  terminal  shafts  in  Brooklyn. 

h'ew  |)ioje(ts  have  l:ceii  so  tlioidiiglily  iinoligated  as 
llie  Citv  Tunnel.  I'nder  the  direction  of  tlie  Consulting 
Ccologi-i.  I>r.  Cliarles  P.  lierkex,  a  general  location  was 
lirst  selectcil,  which,  so  far  as  possible,  avoided  the  weaker 
i'ud  the  most  (lce|)ly  eroded  rocks,  and  which  cro.s.sed  at 
the  most  favorable  points  the  known  lines  of  the  weak- 
ness, where  seamy  or  decayed  rock  was  to  be  anticipated, 
lixtensive  deep  core  borings  were  then  begun  and  were 
larried  on  under  four  separate  contracts  during  a  Jjcriod 
of  over  three  years  for  the  purpose  of  lixing  the  alignment 
anil  grades.  Most  of  the  shallow  borings  were  made  with 
shot  drills  of  the  Terry  core-drill  type,  with  which  lores 
.'!  in.  and  I •"•  |  in.  in  diameter  were  secured.  On  the  re- 
mainder of  tlie  \V(U-k,  including  the  river  borings,  dia- 
mond-drill machines  were  wavi]  and  cori>s  from  1-'|  to  {jl 
in.  in  diameter  were  recovered.  The  larger  shot-ilrill 
cores  were  much  more  .satisfaclory  in  interpreting  the 
geological  sfrncture,  but  the  diamond-drill, machines  nuulc 
better  progress  below  200  fl.  in  depth  and  were  able  to 
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reach  depths  of  600  to  'tOO  ft.  through  alternating  strata 
of  solid  and  decayed  rock,  which  the  shot  drills  failed  to 
Ttenetrate.  The  most  effective  of  these  diamond-drill 
machines  was  the  Snllivan  "H"  hydraulic-feed  machine. 
The  critical  sections  of  the  tunnel,  which  received  most 
attention,  were  at  the  Harlem  Eiver  crossing,  in  the  Man- 
hattan Valley  at  123d  St.,  and  on  the  lower  east  side  of 
Manhattan  from  the  Bowery  to  the  East  River,  the  last  a 
region  of  extensive  movement  ahout  which  little  was 
known.  Much  exploration  was  also  necessary  in  Brooklyn 
where  the  rock  lies  at  a  considerahle  depth  below 
the  surface.  In  these  sections,  core  borings  were  made, 
at  several  localities,  at  intervals  of  100  ft.,  and 
many  were  carried  to  tunnel  grade.  At  other  por- 
tions of  the  tunnel  line,  however,  where  the  general  ele- 
vation of  the  surface  of  the  rock  was  fairly  well  known,  a 
sufficient  number  of  i)orings  were  made  here  and  there, 
where  tlu^  rock  was  covered  by  drift,  to  establish  the  eleva- 
tion of  the  rock  floor  and,  excejjt  at  shaft  sites  where  ex- 
plorations were  made  to  tunnel  grade,  the  borings  pene- 
trated oidy  20  ft.  into  sound  rock.  From  the  head  of 
Tan  Cortlandt  Park  to  the  Harlem  River,  the  construc- 
tion of  the  pressure  tunnel  of  the  Xew  Croton  Aqueduct 
had  demonstrated.  2')  years  ago,  the  feasibility  of  con- 
structing a  deep  tunnel  in  that  section,  so  that  but  few 
borings  were  needed  there.  Altogether  "201  borings,  ag- 
gregating 46,052  ft.,  were  made  as  follows: 

No.  of  -Aggregate 

Depth   in   Ft.  Borings  Depth,  Ft. 

Less   than    100 SS  5,500 

From   100  to  300 51  7,224 

From   200  to  300 33  7,951 

From   300  to  400 13  4.54!) 

From   400  to  -tOO 10  4,341 

From   500  to  fiOO 1  542 

From  600  to  700 S  5,4  35 

Over    700 IT  12,510 

Total   201  46,052 

The  total  cost  of  tlic.<e  iiorings.  n'|ni'seiitiiig  the  con- 
tract payments  for  the  full  depth  of  ail  holes,  as  well  as 
the  casing  and  paving  repairs,  was  $207,651,  which  cor- 
respoiuls  to  an  average  cost  of  $t.51  per  ft. 

When  the  general  location  of  the  tunnel  was  fiiiaily 
decided  upon,  surveys  were  made  of  all  prospective  shaft 
sites  and  locations  adopted  which  promised  the  least  inter- 
ference with  the  surface  toi)ography.  and  with  existing 
or  proposed  subsurface  .structures,  and  which,  at  the 
same  time,  offered  the  best  opportunities  for  the  laying 
of  the  necessary  pipe  connections  to  the  distribution 
mains.  Upon  the  organization  of  the  engineering  force 
for  the  supervision  of  construction,  the  final  alignment  of 
the  tunnel  was  run  out  on  the  surface  with  great  care  and 
moniimented.  The  tunnel  was  so  laid  out  in  the  streets 
that,  except  at  a  few  corners,  the  "IV  or  payment  line 
was  not  nearer  than  6  ft.  to  the  building  line.  This  was 
done  ill  order  to  safeguard  the  tunnel  from  deep  borings 
on  adjacent  lands  for  elevator  wells,  water-supply  or 
other  |)iirposes,  and  to  be  sure  that  the  liinnel  excavation 
would  not  encroach  on  private  property.  .Ml  apin-eciaiile 
cbaiiges  in  direction  wcic  lUiide  willi  curves  of  50-ft. 
rarliiLs.  These  alignment  surveys  in  the  busy  downtown 
sireets  pre»ente<l  many  dilhculties,  and  some  of  the  work 
had  to  be  done  at  nighl  or  in  the  early  morning,  when 
there  was  the  least  trallic  in  the  streets.  The  cenler  line 
of  the  tminel  thus  established  was  subse(|ncntly  repro- 
duced in  the  tiinni-l  by  nuicb  llie  .same  methods  as  o\it- 
lincd  in  ENdiMiKiiiNO  Nkws  of  .lune  I,  l!)ll,  and  so 
well  was  the  entire  work  done  by  the  section  engineers 


and  their  assistants  that,  in  no  instance,  did  liie  headings 
meet  within  more  than  6  in.,  and  fully  half  of  tiieni  met 
within  2  in, 

Ri:.VL  ESTATK. 

But  little  land  had  to  be  acquired  for  the  City  Tunnel, 
since  it  was  located  for  almost  its  entire  length  through 
public  property  in  the  parks  and  streets.  The  tunnel  could 
have  been  shortened  by  placing  it,  in  part,  beneath  private 
property,  but  the  expense  of  the  easements  would  doubt- 
less have  exceeded  the  saving  in  cost  of  construction  and 
such  a  location  was  considered  unwise,  since  it  might 
expose  the  tunnel  to  serious  damage  from  deep  borings. 
Of  the  17.7  miles  of  tunnel  within  the  city  limits,  it  was 
necessary  to  acquire  permanent  easements  for  only  11*27 
ft.,  comj)rising  a  right-of-way  25  ft.  in  width  i)etween 
Liiid  and  Sedgwick  Ave.,  near  Ilighbridge  in  The  Bronx, 
and  a  right-of-way  of  the  same  width  on  the  East  River 
water  front  at  the  foot  of  Bridge  St.,  Brooklyn.  So  far 
as  possible  the  shafts  were  also  placed  on  city  property, 
l)ut  three  of  the  24  .shafts,  Xos.  20,  21  and  23',  could  not 
be  so  located,  and  property  had  to  be  secured  adjacent  to 
two  other  shafts,  X'os.  7  and  16,  to  provide  construction 
areas.  Altogether,  the  fee  in  0.259  acre  of  land  was  ac- 
quired and  temporary  easement  in  0.057  acre  secured. 

The  cost  of  all  real  estate  is  summarized  below: 

Easements   for   tunnel,    1027    ft {1,400 

Fee  in  property  for  shafts,  0.259  acre 311,513 

Temporary  easement  for  shaft  construction,  0.057  acre  1,500 

K.xpenses    of    condemnation 35,904 

Total $350,317 

Waives  ica  Clhinc@.^o  Streets 


Till'  subject  of  improved  means  for  accommodating  the 
public-utility  ])ipes,  conduits,  wires,  etc.,  in  the  downtown 
district  of  Chicago  has  been  studied  by  a  special  Commis- 
sion on  Downtown  Municipal  Improvements,  composed 
of  aldermen  and  rei)resentatives  of  the  Association  of 
Commerce.  Louis  A.  Dumond  is  Secretary  and  Engi- 
neer of  the  Commission.  The  information  collected  was 
submitted  to  Alvord  &  Burdick,  consulting  engineers,  of 
Chicago,  who  used  it  as  the  basis  of  an  investigation  and 
recently  presented  a  re])ort  to  the  Commission  from  which 
the  following  inrorniation  is  taken. 

The  general  purpose  of  subways  for  pipes  and  wires 
is  to  provide  better  accominodation  for  the  numerous  and 
complicated  jiipe  and  conduit  systems  under  the  congested 
streets  of  the  downtown  district,  and  to  eliminate  the 
j)re.sent  continual  disturbance  of  the  street  paving;  for 
access  to  these  various  utilities.  This  disturbance  imt 
only  interrupts  traffic  but  also  seriously  affects  the  life 
and  coiulition  of  the  paving,  with  loss  of  money  on  the 
original  construction  and  continual  patchwork  repair. 
The  proposed  subway  or  underground  railway  system  has 
an  important  relation  to  the  <niestion  of  the  uudergiMiind 
utilities. 

The  re|)ort  shows  that  the  (iistri(t  iioiinded  by  Laki' 
Mii'higan.  the  Chicago  River  and  12tli  St.  has  21  mile- 
of  street  with  120  acres  of  pavement  surface  valued  at 
$2,000,000.  {{enealli  these  streets  are  220  miles  of  utility 
pipe  and  conduit  lines  (including  those  muuicipally 
owned),  exclusive  of  an  equal  or  greater  mileage  of  ser- 
vice connection.  The  pavement  openings  for  the  main- 
tenance and  betterment  of  these  utilities  range  from  2000 
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III  |.">()()  [HT  vi'jii',  iiiiil  tlu'  a;;u:n';;Mlr  iiica  of  tln'HO  opi-niiiiiH 
III  1!M.'>  was  ovtT  U)  acres,  or  i(|iiivali'iil  tn  a  iH-fl.  «l,ii;ut 
iivt-r  two  milus  loiijj. 

It  is  ostiiiintcd  tliat  tlic  ociiipaiiiv  of  Mi<'  district  will 
lie  i in  leased  at  least  liW/,  williin  15  or  20  years,  ami  iilli- 
iiiatelv  'M)0  or  100%.  Tlie  iivailaMe  space  for  utilities  is 
at  present  ueeui)ied,  but  with  onlerly  arraii^'eiiieiit  it  in 
Millicient  to  meet  the  ultimate  iiMpiiremeiits. 

The  various  utilities  are  listed  as  follows:  (A)  Munici- 
pal^— water  pipes,  lil.t!  miles  (iiKliidiii;,'  lines  in  allevH)  ; 
sewers.  '..*;{. (i ;  lity  wires.  5.;? ;  total.  (iM.;").  (  U)  Private  cor- 
|)orations — Peoplt>s  (las  Li^rhl  &  Coke  Co..  !M.I>  miles; 
Commonwealth  I'ldisoii  Co..  ^.-i..! ;  Chica;;o  Telephone  ('o.. 
'.'I.v';  Western  ITiiion  Telofrraph  Co.,  T).!  ;  Postal  Telc- 
uiaph  Co..  ()..");  total.  \MA\.  Craiid  total.  "v'^O.)  miles  of 
utilities  in  20. R  miles  of  street.  Many  streets  have  live  or 
si.\.  and  some  even  as  many  as  nine  <,'ns  pipes,  while  even 
the  narrow  stroet.s  have  from  two  to  four  pipes,  due  partly 
to  the  jrrowth  of  the  city  and  partly  to  the  fact  that  the 
pre.sent  eoni])any  is  a  consolidation  of  several  former 
companies.  The  sowers  arc  on  the  conihined  .system,  and 
as  most  of  them  were  huilt  many  years  a;ro.  they  are  of 
insullicient  capacity  to  drain  the  district  and  carry  olT 
the  water  during  heavy  rainstorms.  An  entirely  new  sys- 
tem of  sewers,  with  separate  lines  for  sewage  and  rain 
water,  is  advocated  by  C.  D.  Hill,  Chief  Enjiineer  of 
Sewers. 

Some  streets  have  as  many  as  IS  separate  sub-surface 
lines,  laid  out  in  a  most  complicated  manner,  as  newer 
ones  have  had  to  avoid  previous  lines  and  other  ob- 
structions. At  street  intersections  there  is  further 
complication  due  to  the  connections  of  intersecting' 
lines  and  to  the  vaults  for  valves  and  hydrants.  Some 
intersections  have  as  many  as  41  manhole  covers.  It 
is  the  obstructions  of  this  kind  which  are  most  .serious 
in  the  couirestion  of  the  utilities. 

The  ])avement  torn  up  to  provide  access  to  the  under- 
i:rouiid  utilities  was  equivalent  to  3%  of  the  .street 
mileage  in  l!)i:i,  and  9%  in  1914,  while  57  and  72% 
of  this  was  occasioned  hy  repairs  in  these  two  years.  Of 
the  total  yardage  torn  u]),  the  nuinicipally  owned  utilities 
were  respon.sible  for  35  and  ■■i2%,  respectively. 

P'oreifrn  experience  indicates  that  utility  galleries  or 
subways  as  ai)plied  to  streets  where  the  investment  iu 
utilities  is  already  made  are  not  financially  |)ractical)le, 
hut  that  such  galleries  are  warranted  where  new  .streets 
are  opened.  The  pipe  subways  of  Paris  and  several 
English  cities  were  described  in  Engineering  New.s, 
^far.  14,  1907.  The  practice  in  London  is  for  the  niu- 
nici])ality  to  build  them,  renting  the  space  to  the  private 
corporations.  London  has  eight  miles  of  galleries  and 
50  years'  experience  in  their  operation.  Quoting  from  the 
report : 

Chicago  conditions  differ  from  those  of  London  in  the- 
height  of  the  buildinss,  and  the  greater  use  of  utilities.  Fur- 
ther, there  is  the  important  fact  that  aU  the  streets  in  this 
district  of  Chicago  must  be  opened  in  the  near  future  for  the 
construction  of  a  new  sewer  system  (estimated  to  cost  from 
$1,000,000  to  $2,000,000),  and  probably  for  a  high-pressure 
tire-protection  system.  A  number  of  them  must  be  opened 
also  for  the  building  of  transi)ortation  subways,  which  worlt 
would  be  accompanied  b.v  extensive  changes  in  other  utilities. 
These  latter  subways  affect  not  more  than  lO'/J  of  the  streets 
for  the  initial  routes  and  33%   for  ultimate  future  extensions. 

As  to  the  financial  aspect,  the  report  points  out  that 
in  the  end  the  people  must  pay  for  the  adequate  accom- 
modation of  the  utilities,  and  that  therefore  a  coordinated 
plan  for  the  accommodation  of  all  at  the  least  cost  will 


Kive  the  most  economical  result,  if  utility  gallcricH  arc 
to  !»<•  (iminiially  practicable  they  must  permit  ol  a  .saviiiy 
Millicient  to  warrant  their  cost. 

The  Having  will  indiirle  the  following:  (I)  (!ost  of 
street  openings,  now  amoiinling  to  .$200,000  to  $100,000 
annually;  (2)  redmlion  in  lost  of  pav(;ment  iiiaintc 
nance;  (.1)  longer  life  for  |mvemeiits;  (I)  reduction  in 
cpciating  c«ist  of  utilities;  (5)  reduction  in  cost  of  futun; 
cNlcnsions;  (fi)  reduied  leakage  of  water  and  gas;  (7) 
the  value  to  tlii-  public;  of  good  streets  and  decreased  in- 
lerfeieiice  with  travel. 

Tlic  costs  will  include  the  fixed  charges  on  the  follow- 
ing: (I)  The  e.vpeiiditure  for  galli-ries ;  (2)  the  rosi  of 
moving  the  utilities  to  the  galleries,  taking  into  consirlera- 
tion  the  fact  that  the  greater  part  of  tlu;  prcf.scMit  invest- 
iiiciit  wdiild  be  econonii<ally  abandoned;  (.'!)  the  cost  of 
cutting  and  reconnei'ling  tlu;  service  lines.  The  costs  and 
.savings  can  be  determined  only  by  further  investigations. 
\  rough  estimate  indicates  that  the  reproduction  cost  of 
the  existing  substreet  utilities  (public  and  private)  is  be- 
tween $10,000,000  and  $|.i,000,000.  Tt  is  to  be  remem- 
bered also,  that  further  large  investments  must  be  made 
in  the  revision  of  utilities,  as  noted  above. 

The  saving  in  cost  by  the  exclusion  of  .sewers  and  gas 
mains  has  been  considered,  the  former  on  account  of  re- 
quiring very  infrequent  tearing  up  of  streets  and  the  lat- 
ter on  account  of  fear  of  explosions.  The  saving  would 
not  i)e  very  great,  however.  Long  experience  in  Lon- 
don indicates  that  with  proper  precautions  and  ventilation 
there  is  little  liability  of  explosion,  and  as  explosions  have 
occurred  in  Chicago  st-eets  they  might  be  no  more  fre- 
(juent  in  utility  galleries. 

The  construction  of  underground  galleries  or  subways 
for  utilities  has  been  discussed  in  a  numi)er  of  American 
cities,  but  according  to  the  report  no  such  subways  have 
been  built,  except  on  one  short  street  in  New  York,  and 
Ibis  is  not  occupied. 

There  may  l)e  either  a  single  subway  in  the  center  of  the 
.street,  or  one  near  each  curb  line,  and  the  latter  arrange- 
ment is  considered  the  more  practicable.  In  many  cases 
the  alleys  might  be  used  with  advantage,  but  as  a  rule 
these  run  in  one  direction  only.  The  u.<e  of  subsidewalk 
space  for  the  galleries  also  offers  important  advantages. 
While  nnich  of  this  space  is  occupied  by  abutting  pro])- 
crty,  in  about  10%i  of  the  Chicago  downtown  district  tlie 
city  owns  the  .streets  to  the  property  lines,  and  issues  re- 
\ocai)le  permits  to  the  occupants.  In  the  remainder  of  the 
district,  it  has  an  easement  to  the  ])ro])erty  lines  for  street 
purposes,  and  it  has  been  held  l)y  legal  authority  that  the 
use  of  this  subsidewalk  space  for  utility  subways  consti- 
tutes legitimate  street  use. 

The  conclusion  of  the  report  is  that  further  study  and 
investigation  are  necessary  before  any  definite  plans  can 
be  adopted.  If  it  is  not  found  practicable  to  at  once  in.stall 
a  compreheusixe  system  of  utility  galleries  for  the  down- 
town district,  attention  should  be  given  to  the  opportu- 
nity for  successive  installations  in  connection  with  other 
improvement.s.  such  as  the  Michigan  Boulevard  link,  the 
12th  St.  widening  and  the  trans])ortation  subways. 

Finally,  the  report  says,  "as  an  economic  proposition, 
the  saving  to  the  utilities  by  the  u.se  of  subways,  plus  the 
value  of  the  subways  to  the  public  in  relieving  pre.sent  in- 
convenience, must  l)e  sufficient  to  pay  the  fixed  charges 
and  maintenance  o^  a  system  of  subways,  plus  the  cost 
of  placing  the  utilities'  property  in  the  subways." 
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OregOKa 

Hv  TIkm;v  L.  Bow  i.bv* 

The  only  break  in  the  wall  formed  by  the  Cascade 
;Monntain?  from  British  Columbia  to  California  is  where 
the  Columbia  River  flows  through  to  the  Pacific  Ocean. 
Thi.s  is  the  natural  route  for  all  tr^ansportation  from  the 
Pacific  Coast  to  the  interior  of  Washington  and  Oregon. 
One  of  the  best  railroad  grades  in  the  world  lies  on  the 
north  bank  of  the  river,  the  roadbed  of  the  Spokane, 
Portland  &  Seattle  Ry.  On  the  south  bank,  the  Oregon- 
Washington  Railroad  &  Navigation  Co.'s  tracks  have  been 
in  operation  since  1882.  In  the  last  few  years  a  large  sum 
of  money  has  been  expended  in  relocation  and  betterments. 
The  United  States  Government  has  expended  many  mil- 
lions of  dollars  on  channel  improvement  in  the  river  with 
the  expectation  of  having  by  the  end  of  the  present  year 
open  water  from  the  Pacific  into  central  Washington. 
The  gorge  of  the  Columbia  River  is  even  the  route  of  the 
air  currents  from  the  Pacific  that  make  climatic  condi- 
tions favorable  to  the  great  fruit  bolt  just  east  of  the 
Cascades. 

Yet  is  has  been  impossible  to  drive  a  vehicle  along  the 
Columbia  River  continuously  for  any  great  distance.  The 
oniv  mode  of  transportation  has  l)een  the  railroad.  This 
condition  will   be  changed  in   July,  when  the   State  of 


$1.''()0.000  will  construct  97  miles  of  wholly  new  grade, 
and  19  miles  of  pavement.  The  types  of  pavement  used 
are  concrete  and  Warrenite.* 

GiUDK  .VXD  Ct'UVATUKK — The  Columbia  lligliway  has 
been  laid  out  and  constructed  with  a  24-ft.  roadbed,  lioth 
in  cuts  and  fills.  The  maximum  gradient  is  S^r,  with  a 
minimum  radius  of  curvature  of  200  ft.  In  specially  dif- 
ficult places,  the  minimum  radius  of  curvature  has  been 
reduced,  but  in  no  case  to  less  than  100  ft.  Whenever  a 
radius  of  curvature  less  than  200  ft.  has  been  used,  the 
gradient  has  been  compensated  by  reducing  the  grade  on 
the  curve  1%  for  each  50  ft.  of  reduction  in  the  radius 
of  curvature. 

ScENif  Featurk.s — In  the  location  of  the  road  special 
attention  has  been  given  to  the  development  of  the  scenic 
features  of  the  Columbia  River  Gorge.  Beginning  at  Sea- 
side, the  highway  parallels  the  beaches  for  12  miles,  and 
then  continues  over  low  laiul  for  11  miles  to  A.storia.  From 
Astoria,  a  28-mile  section  is  imder  contract,  80%  com- 
pleted, and  will  cost  $2:.'). 000  for  the  grading,  drainage 
aiul  bridires. 
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Oi-fgon  cx|)ects  to  celebrate  the  opening  of  the  CoUiniUia 
iligbwav  rrom  Pendleton  to  the  sea. 

Bi:(;iNNiN(i  OK  THE  UxDEiiTAKiNCi — The  first  real 
movement  for  better  roads  in  Oregon  was  started  in  Feb- 
ruary, 1!H:!,  upon  the  occasion  of  the  visit  of  the  Oregon 
Legislature  as  a  body  to  Marybill,  as  the  guests  of  Sam 
Mill,  a  well  known  good  roads  advocate.  As  a  result  of 
this  trip,  a  state  highway  department  wa>  created  and  a 
state  highway  engineer  employed. 

Between  July,  l!»l:{.  and  Xovendier.  IDil,  .$!):i0.000 
was  expended  on  the  construction  of  a  highway  from  the 
Pacific  Ocean  along  the  south  baid<  of  \\w  Columbia 
Uiver,  through  the  counties  of  Clat.so]),  Columbia,  Mult- 
nomah, Hood   {{iver  and  ShermaiL 

I>l,xv.s — Present  plans  provide  for  the  expenditure,  of 
$(;;o,000  more  on  this  road  during  tlw  present  year.  An 
entirely  new  road  is  not  inlendcd.  but  tbi>  expenditure  of 

••'^tiiU'    lllKliwuy    KtiKli't'iT.    Siileiii.    oru. 


Oil  tlii>  section  is  found  one  of  the  most  pleasing  fea- 
tures of  tlie  highway.  At  an  elevation  of  150  ft.  above 
tiic  river,  on  Bugliee  Mountain,  the  road  bursts  out  of  the 
dense  forest  of  Oregon  fir,  and  descends  on  a  5%  grade 
along  the  face  of  the  dill'.  Tlie  view  liom  the  summit, 
covering  a  distance  of  40  miles  or  more  in  all  directions 
must  be  witnessed  to  be  appreciated. 

The  road  descends  (iOO  ft.  on  the  maximum  grade.  The 
(lc\(4oitmeiit  includes  four  complete  "hairpin"  curves,  one 
below  the  other.  The  roadbed  at  the  end  of  one  of  these 
curves  is  held  by  a  dry  rubble  masonry  retaining-wall,  13 
ft.  high,  built  on  the  circumference  of  a  circle  of  a  radius 
of  1 12  ft.,  and  a  central  angle  of  210°  ( Figs.  1  and  2). 

The  next  contract  is  for  :li)  miles  of  road  in  Colund)ia 
('oiinty.  The  cost  of  grading,  draining  and  building  the 
bridges  on  this  section  is  $;i;iO.OOO.     The  next  section  of 

•A  i.al«-nli-il  Uln.l  of  ii»phiiltlc  ioiun>te  liiUI  l>y  Wainii 
mothers  l"o..    lloHtim,   Mass. 
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Fu;.  11.    IJiMNroi.'cKn-OoxciiKTK  ViAni'cT  SCO  Ft.  Lonc;.  Kast  or  tiik,  Mn.TNOM.vii   Falls 


lU'W  coiistniction  is  in  .Multnoiiiali  t'oimty  cast  Irdiii  I'ort-  carries  tlic  iii^'liway  aloiij^sidc  ami  over  tli(!  ().-W.  UM.  & 

land.     Tills  strctcli  of  lii  miles  tt)  the  Hood  Iiiver  Coimty  N.  Co.'s  railroad  tra<k  ( Fi;,'s.  ."!- 1  ).  Tliis  ((Histnictioii  was 

line  is  called  tlie  Wateri'alls  section  (d' (lie  Coiumhia  11  i^h-  iieces.sary   liccausc   the  entire   mountain-side   is  an   onor- 

way,  and  it  is  the  richest  in  natural  scenery.  moiis  slide.     Tlic  NJadnct  has  a  clear  roadway  oT  17  Ft., 

There  arc  nine  lar<re  waterfalls  at  whose  base  the  new  and  cost  com|)lete  Tor  the  1200  lin.l't.,  $.'!2,000.     There  is 

liiirhway  is  located.     Unique  reinrorced-concrete  hridj^es  one  tunnel   120  ft.  lonji  throuf,di  a  rock  point.     The  con- 

liavc   been    built  across   all    waterways.*      Two   of   these  struclion  of  th(!  Hi  miles,  includinf^^  f,n-adin<,s  draina<,'e  and 

bridires  are  of  a  design  novel  in  America.    There  are  1200  i,iid-cs,  will  i)e  $100,000.     Above  Rooster  Hock  the  new 

ft.  of  rein  forced-concrete  viaduct   on   tins  section   which  ,.„;„]  ,.„„s  „iit  and  around  Crown  Point,  where  the  river 

V<ee  arti.le   in   "Engineei  ing  News."    Dec.   Id.   IMII.  i-    alnui-t     |icr|)cndicU  la  rly    bclow,    a    distance    of    TSO    ft. 


Fig.  4.     DKY-TJunnLE  TJetaixint.  Wall  axd  TJkinioi.-ced-Co.vcuetk  Sidk  Hill  A'iadict.  Multnomah 
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The  radius  of  curvature  around  this  point  i>  100  ft.,  and 
the  central  angle  "^OO".  A  reinforced-eoncrete  retaining- 
wall,  with  parapet  and  sidewalk,  is  being  con-structed  on 
the  ontside  of  this  curve. 

The  view  of  the  canon  of  the  Colund)ia  from  Crown 
Point  is  superb.  On  a  moderate  scale  it  is  as  grand  as  the 
Colorado  River  Canon. 

There  are  two  arch  concrete  bridges  in  this  section,  one 
at  Latourelle  of  three  80-ft.  spans,  and  one  at  Shepherds 
Dell  of  100-ft.  span.  Over  these  bridges  the  roadway  is 
16  ft.  10  in.  wide.  The  cost  of  the  two  bridges  was 
$;}-2,600. 

The  road  descends  from  Crown  I'oint  on  a  5%  grade 
with  a  development  similar  to  that  ou  Bugbee  .>Iountaiii. 
using  four  "hairpin''  curves,  or  loops. 

Six  miles  of  road  in  Hood  Eiver  County  are  now  under 
contract,  and  will  cost  to  grade  and  drain  $75,000.  One 
mile  more  in  this  county,  around  Mitchell's  Point,  will 
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Fig.  5.     CoxriiKTK  BiuixiE  asd  Tinnel  at  Oneonta 

GOKGE,    ilULTNOMAH    CoUNn' 

be  built  early  this  year  at  a  cost  of  $50,000  for  grading. 
This  is  a  grand  mile.  There  will  be  three  tunnels  and 
nearly  the  entire  distance  will  be  in  solid  rock. 

Tn  Sherman  County,  six  miles  of  new  highway  built 
last  year  complete  the  missing  links  in  the  Columbia 
Highway  from  Pendleton  to  the  sea.  This  does  not  mean 
that  within  a  year  there  will  be  a  new  road  the  entire 
distance  of  ;5i)0  miles,  but,  as  noted  before,  97  miles  will 
be  newly  located  and  constructed  road,  ami  the  remain- 
ing 2i'>'-i  miles  are  passable. 

There  are  two  other  trunk  .state  highways  in  Oirgon, 
the  Pacific  Highway,  and  the  Central  Oregon  Highway, 
on  which  a  great  deal  of  work  Im.s  been  done  the  past  year. 

The  improvement  of  the  Columbia  Highway  has  been 
done  by  the  State  Highway  Commission.  The  author  is 
State  Iliglnvay  Engineer;  S.  C.  Lancaster  and  L.  (Jris- 
wold  are  Assi.^itant  Highway  Engineers.  Mr.  Lancaster 
has  charge  of  the  Columbia  Highway  from  Portland  east 
an<l  .Mr.  (iriswold  from  I'ortland  west. 

>: 

\  ltni>l<l  ■rrin-k-l.iiylnn  l(r<-»ril  In  Hoiitli  Afrliii  Im  nixiiti'd 
in  thfi  "(,'iipfi  ArKiix,"  in  which  tho  stiitpment  im  miido  that 
on  the  line  •from  I'rij'Mka  to  I'plnicton  the  flrHt  train  ran  over 
the  road  on  Nov  IR  Track  layltiK  on  the  road,  141!  niiloH  In 
IcnKth,  bCKan  on  .September  9,  no  that  the  whole  work  of  track 
liiyinK  occupied  «H  tlayH.  ThiB,  of  courne,  In  far  lower  th.m 
Bome  of  the  rapid  track-laylriK  recordu  made  In  the  Northwent 
durlnK  Hie  railway  conHtructlon  boom  of  (he  late  'S(l8  and 
early  'BOm  It  Ih  claimed  that  this  conntltuteH,  however,  the 
liiowt   lapid   liack-luyiiJB   ricorU   lo  date   in  .Soiilh   .\frkii. 


The  latest  edition  of  "Standard  Methods  „f  Water 
Analysis"  of  the  American  Public  Health  Association 
supplies  .sanitary  engineers,  chemists  and  bacteriologists 
with  a  nearly  complete  set  of  analytical  procedures,  many 
of  which  are  of  assi.stance  to  sewage-works  operators.  It 
is  not,  however,  stated  which  of  the  many  te.sts  described 
are  most  useful  for  the  practical  purpose  of  sewage-works 
operation.  Certain  tests  are,  therefore,  submitted  here- 
with and  their  use  and  relative  value  commented  upon. 

Different  works  obviously  require  the  use  of  different 
sets  of  tests  for  their  study  and  control,  based  upon  pe- 
culiar needs  and  conditions  and.  therefore,  no  definite  set 
of  tests  can  be  laid  down  to  suit  all  conditions.  Hence, 
the  outline  of  tests  submitted  is  to  be  considered  as 
broadly  suggestive  and  not  as  a  specification  for  every  con- 
ceivable condition. 

Laboratory  facilities  ^re  frequently  limited  and  heli> 
lacking,  so  that  it  is  impossible  to  carry  on  extensive  in- 
vestigations. The  tests  recommended  are,  therefore,  lim- 
ited to  the  most  important  and  useful,  realizing  that 
where  opportunity  exi.sts  other  work  will  be  carried  on,  as 
in  the  case  of  testing  stations. 

CoLLECTiox  OF  SAMPLES — Composite  samples  are  rec- 
onmiended,  with  the  size  of  the  individual  portions  pro- 
portional to  the  rate  of  flow  of  .sewage  at  the  time  of  samp- 
ling. Crude  sewage  should  be  sampled  at  more  frequent 
intervals  than  effluents  of  refined  processes  of  treatment. 

It  is  of  great  importance  for  the  proper  interpretation 
of  published  data,  that  in  connection  with  reported  analy- 
ses a  statement  be  made  of  the  frequency  of  sampling  and 
whether  the  figures  given  are,  for  instance,  the  average  of 
certain  chance  samples  or  the  averages  of  continuous  com- 
posite sampling. 

Comments  on'  Tests  1?k<'ommeni)EI) 

Text  X — By  this  designation  is  meant  a  test  for  meas- 
uring by  incubation  the  avidity  of  the  .sample  of  .sewage 
or  etlluent  for  dissolved  oxygen  or  its  equivalent.  The 
I?oyal  Commission  on  Sewage  Dispo.sal  developed  a  tech- 
nique for  such  a  te.st  (see  Exgixeerix(;  News,  Dec  1!), 
I!tl2.  Jan.  !)  and  Feb.  27,  1913).  Another  method  was 
developed  by  C.  B.  Hoover  and  is  in  u.se  at  the  sewage- 
treatment  works  at  Columbus,  Ohio  (.see  ExGlNEElilNi; 
News,  .\L'iy  28,  19U,  p.  1187)  and  still  another  has  been 
devised  by  Dr.  Arthur  Lederer  and  is  in  use  in  the  labor- 
atories of  the  Sanitary  Di.strict  of  Chicago  (see  .Journal 
of  Infcciwus  Diseases,  May,  1914,  and  paper  to  be  pre- 
.sented  by  him  to  the  Laboratory  Section  of  this  Associa- 
tion at  these  meetings).  At  present,  a  committee  of  the 
Laboratory  Section  is  about  to  propose  a  provisional  pro- 
ce<liire  for  such  a  test. 

This  test  is  considered  to  be  of  prime  importame;  but 
as  there  is,  as  yet,  no  definitely  recognized  technique  nor 
name  it  is  here  indelinitely  designated  by  the  .symbol  X. 

For  the  present,  it  is  urfjcnthj  recommonded  that  sonu^ 


•Sllnhtly  coiidoiiMcd  ITom  the  I'rogros.s  Report  of  the  Com- 
mittee on  .s!c-WMKe-\V(>rk.s  Operation  and  Analytical  Methiid«, 
proBented  to  the  Sanitary  KiinlneerlnK  Section  of  the  Ameri- 
can l'iibll<-  Health  .\».ioclatlon,  Jack.ton vlllc,  Kla..  December, 
I'.MI.  The  name.M  of  the  uieniberM  of  the  committee  appear 
at  the  enil  of  the  report.  lixtract.s  Iron-  the  .section  of  the 
report  deailTiK  with  Hewage-works  operation  will  be  lilven 
In   a   later   Ih.suo. 
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ruriii  of  tlic  ii'M  111'  ii>t'<l  t'M'ii  lliiiii;,'li  all  worki'i"  may  imt 
af,'iTO  on  tlu'  I'XHit  iinMrdiiii-  to  addpt. 

Ti:sr  Y — \U'  lliis  tlfsi^^iialiini  is  Mirant  a  lent  for  iiieas- 
iiriii;;  not  only  (lir  amount  Imt  also  tlu>  iiindition  and 
lilivsical  cliiiracti'ristics  of  tln'  siis|ii'iidrd  matlci'  in  st;\v- 
am'. 

Snspondi'il  mattiT  was  lirsl  dcli'iiiiiMcd  liy  tlic  iliirLT- 
1  nir  in  tlu-  wci-^lit  of  tlu'  ri'sidiu-  upon  (napoiation  of  a 
,iortioii  of  llu>  sample  liilcivd  lliiuii^di  paptT  and  anollior 
unlilti'ii'd.  At  the  |)ri'si'nl  tinu'.  liu'  (mkhIi  cniiiiilL'  in 
jroncrally  usimI  to  olitain  tlic  \vi'i;,dit  direct.  In  liotli  pro- 
ceduiTs  till'  orfjanic  jiortion  of  tlu'  suspended  matter  was 
estinuited  i>y  determining:  the  loss  of  \veij;lit  upon  ij,Miition. 
Tlie  IJoynl  (\«mn\i>si(>ii  "W  Sewajre  Disposal  attempted 
to  devise  a  method  for  determining!  the  amount  of  sus- 
pended matter  by  means  of  the  centrifuj^e.  In  the  works 
of  the  Hmseherixenossenschraft  a  simple  field  method  is 
in  use  for  determining,'  the  hulk  of  the  settleahle  nuittor 
by  subsidence  in  <;radmited  conical  ;j;lasses. 

None  of  these  methods,  however,  furnish  inlormation 
'oncerninj:  the  size.  i)hysieal  condition  or  other  character- 
istiis  so  essential  to  know  in  the  preliminary  treatment 
of  sowa.ijo.  One  of  the  reasons  for  this  is  the  small  size 
of  the  sample  examined  and  the  dillieulties  of  obtainiiia; 
a  representative  portion  for  analysis;  for  the  inclusion 
or  oxclusitui  of  a  lar_<ie-sizod  ])iecc  of  sus])endod  matter 
in  a  small  samjile  will  cause  lari;e  variation  in  the  result 
obtained. 

The  etlieiency  of  all  preliminary  processes  de))ends 
\ipon  the  removal  of  the  settleahle  solids  and,  therefore, 
a  test  to  measure  them  is  of  <rreat  importance. 

Tt  is,  therefore,  recommended  that  in  sewage-works 
ojteration  some  procedure  for  the  determination  of  sus- 
pended matter  be  used  and  that  analysts  he  argued  to  de- 
vise a  technique  to  supply  the  information  required. 

NiTUATES — This  test  is  very  useful  because  its  place  in 
the  interpretation  of  analyses  is  well  understood  and  it 
is  a  delicate  indicator  of  the  activity  and  efficiency  of 
oxidation  processes,  ^foreover.  the  results  are  available 
within  a  comparatively  short  time  after  the  samples  are 
taken. 

DissoLVKi)  OxYGEX — This  test  is  of  great  value  be- 
cause of  the  ligiit  it  throws  on  the  condition  of  the  re- 
iving body  of  water.     Its  use  is  recommended  also  in 
-nnection  with  oftluents  from  oxidation  processes. 

The  amount  of  dissolved  oxygen  present  in  a  stream 
at  any  particular  place  or  time,  or  in  an  effluent,  should, 
however,  be  considered  in  connection  with  either  the  re- 
>ults  of  the  test  designated  X  [above]  or  relative  sta- 
l)ility  [below  I  for  the  ])resence  in  the  sample  of  sufficient 
ilccomposable  matter  might  exhaust  in  a  short  time  the 
dissolved  o.wgen  found  by  the  analysis. 

Rel-vtive  St.vrility:  Methylene  Blue — This  test 
has  a  definite  value  in  connection  with  the  dissolved  oxy- 
gen and.  nitrate  te.sts  in  explaining  the  records  of  past  op- 
eration, but  its  greatest  value  is  as  a  control  for  small 
works.  Obviously,  many  small  works  cannot  he  kept 
under  the  continual  observation  of  a  trained  chemist  or 
engineer,  and  in  such  cases  the  relative  stability  test  can 
be  readily  made  by  an  attendant  incajjable  of  the  more 
elaborate  procedures.  Under  these  conditions  relative 
~tal)ility  is  of  primary  importance  and  its  daily  use  is 
strongly  recommended  in  preference  to  occasional  tests 
of  other  kinds. 

Caution  shoidd  be  used  in   regard  to  the  relative  sta- 


l>ility  of  lank  eflliient-,  sliTile  cIIIucmIs  or  -•llhicnt-  <oii. 
lainiiig  certain  indiiHtrial  wast«'H. 

Ti:srs  (II   Sliimm;     (a)  Specific  gravity ;  (h)  percent 
age  moiMlure;   (c)   percentage  of  the  dry   reniduc  iliiit    i- 
volatile;  (d)  reaction — alkalinity  or  acidity. 

These  U'hIh  nuide  r)ii  sludge,  especially  sludge  from  two- 
■-tory  liinks  and  neparatt'  sludge-digestion  tanks,  are  of 
great  value  in  operation,  as  iUt-y  interpret  the  hiologicral 
digestion  of  the  organic  matter,  'i'he  ri'acti(in  test  is  par- 
ticularly important  as  an  aid  in  detecting  the  cause  and 
pointing  out  the  remedy  for  poor  slurlge  protliution.  It 
has  been  found  that  tanks  producing  bad  sludge  can  be 
made  to  produce;  good  sludge  by  a<ljnsting  the  r<!aiti(*ii 
from  acid  to  alkaline. 

In  sluilge  obtained  fnun  fine  screening  it  is  advisabh,' 
to  determine  the  weight  per  unit  volume  and  percentage 
moisture. 

H.vrTKUiA:  I'liEsiMi-nvK  Tests  foh  1>.  Coli — I'Or 
sewage-treatment  works  intended  solely  to  prevent  nui- 
sance in  water  cours(!s,  tests  for  bacteria  are  superfluous. 
They  are,  litiwever.  of  tin-  utmost  importance  in  cases 
where  the  works  are  intended  to  jjrotect  sourcf.'s  of  water- 
sup|)lies  or  shellfish  layings.  It  is  unnecessary  to  carry 
on  the  confirmatory  tests  for  B.  coli  used  in  water-works 
control,  as  the  presumptive  tests  are  much  simpler  and 
more  conservative. 

The  formation  of  gas  or  the  red  colonies  having  ap- 
pearance of  B.  coli  on  litmus  lactose  agar  at  .'57°  are  both 
in  successful  use  for  this  purpose.  When  used,  the  test 
should  primarily  be  made  on  the  receiving  bodv  of  water 
and  secondarily  on  the  ellluents  from  disinfection  proc- 
esses. 

Tests  ov  Crude  Sewage  foij  Compaiusox — For  the 
purpose  of  record  and  comparison  it  is  advisable  to  make 
at  intervals  tests  upon  composite  samples  of  the  crude 
sewage  received  at  the  works.  These  tests  .should  indi- 
cate the  character,  condition  and  strength  of  the  sewage. 

It  is  recommended  that  at  least  the  following  deter- 
minations be  made:  (1  )  Test  for  suspended  matter  called 
Y  above;  (2)  test  for  avidity  for  o.xygen  called  X  above; 
(.3)  nitrogen  as  organic;  (4)  nitrogen  as  free  ammonia; 
(5)  chlorine.  Special  cases  may  require  other  tests  to 
show  the  characteristics  of  the  sewage. 

Tests  when  applied  to  sewage  and  effluents  are  of  value 
as  tools  for  operating  control,  l)ut  as  a  measure  of  suffic- 
iency of  treatment  they  do  not  always  supply  adecjuate  in- 
formation. This  is  on  acco\int  of  tlie  difficulty  of  formu- 
lating precise  standards  for  eflfhients  discharged  into  dif- 
ferent kinds  of  receiving  bodies  of  water,  and,  therefore, 
the  final  criterion  of  sufficiency  of  treatment  must  logic- 
ally rest  in  the  effects  j)roduced  upon  tlie  receiving  hody 
of  water  considered  in  the  light  of  expediency  and  local 
needs.  Investigations  of  the  effects  of  effluents  on  bodies 
of  water  are,  therefore,  urgently  recommended. 

The  committee  requests  engineers  and  chemists  in 
charge  of  sewage-treatment  works  to  send  their  views 
and  criticisms  of  the  outline  of  tests  to  the  Chairman 
of  the  connnittee  in  order  that  complete  data  may  be  col- 
lected and  a  final  report  submitted  next  year. 

W.  L.  Stevexsox,  Chairniaii.  112  Citv 

Hall,  Philadeli)hia,  Penn.; 
C.  B.  IIoovEi!.  Columbus.  Ohio; 
H.  C.  McRae: 
Lanodox  Peaijse.  Chicago; 
Gi;(»i!(ii:  C.  Wiiii'i'LE.  New  York  Citv. 
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SUee^imi  Tunrlbiinies 


sy.\Ol\^lS — Dexif/us  uf  well  hrnrrti  plemtcd  aieel 
slntctures  for  snpporfiny  horizontal  tiirl>o-;/rr,cr- 
tilors  of  15,000-kw.  lo  JO.UUO-k-ir.  capacHji.  irrif/li- 
inij  11  j)  lo  'lOO  tons  each.  Loir  fiber  stress  used. 
Concrete  placed  t)etween  /larallel  steel  members. 
Two  types  of  platform  :  first,  where  load  falls  ili- 
recthj  on  main  (jirders;  second,  where  load  is 
transmitted  to  main  (jirders  through  a  secondari/ 
system  of  beams  and  yirders.  Difficulties  of  prob- 
lem increased  by  limited  space,  in  all  but  one  in- 
stance. 

Public  Sekvuk  Elei  ti;ic  Co.  oi'  Xew  Ji:i;sey 

When  the  extension  to  the  Marion,  X.  J.,  power  station 
of  tlie  Publii-  Serviee  Electric  Co.  of  Xew  Jersey,  was 
l>nilt,  in  191.3,  space  was  left  for  future  10,000-kw.  ver- 
tical turbines.  When,  however,  additional  electric  ca- 
pacity was  required,  it  seemed  wiser  to  install  a  22,000- 
kw.  horizontal  turbine.  Somethinij  of  a  problem  was 
encountered  in  fitting  this  larger  unit  into  the  space 
available.  In  order  to  make  tiie  most  of  this  s])ace,  and 
to  trivc  a  ((tnvenient  arrangement  of  auxiliaries,  it  was  de- 
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cided  to  construct  a  steel  framework  to  support  the  tur- 
bine. This  would  allow  placing  the  condenser  underneath 
the  turbine  and  longitudinal  to  its  a.xis. 

The  steel  foundation  consists  of  a  platform  with  a  hvrgc 
opening  for  ventilating  ducts  at  the  generator  end  and 
another  opening  on  the  turbine  end  for  exhaust  connec- 
tions. The  principal  problem  in  the  design  was  to  maki' 
the  structure  as  rigid  as  possible.  To  do  this,  not  only 
were  very  heavy  members  employed,  but  concrete  was 
poured  between  all  parallel  members.  Space  was  left  be- 
tween the  flanges  of  horizontal  steel  members  to  facili- 
tate filling  with  concrete. 

The  turbine  was  leveled  up  on  the  baseplate  with  a 
layer  of  lead  about  %  in.  thick.  Clay  was  placed  arouud 
the  cast-iron  ba.se  to  confine  the  lead  which  was  melted 
and  poured  in.  The  turbine  was  fir.st  leveled  up  just 
above  the  platform  and  held  in  place  by  steel  wedges. 

The  cast-iron  ba.seplate  of  the  turbine  proper  was  as- 
sumed to  have  no  stiffness,  as  regards  bending.  The  steel 
girders  upon  which  the  baseplate  rested  were  designed 
for  the  full  weight  of  the  turbine  including  the  weight 
of  the  base))late.  allowing  100%  for  imi)act,  with  a  max- 
imum allowable  deflection  of  0.018T5  in.,  to  safeguard 
against  heating  of  bearings  and  prevent  blade  interfer- 
ence. The  maximum  fiber  stress  in  the  steel  was  taken  as 
4000  lb. 

All  horizontal  members  were  securely  tied  together  with 
cast-iron  separators  and  steel  diaphragms,  and  all  riveted 
(uiinections  were  made  50%  stronger  than  standard  re- 
(|uirements  for  equivalent  members,  by  the  addition  of 
more  rivets,  heavier  connecting  angles  and  plates.  This 
was  done  for  greater  rigidity  of  joints  against  vibration. 

The  columns  are  of  the  standard  box-section  type.  The 
two  middle  colunms,  which  carry  the  heaviest  load,  are 
formed  of  two  12-in.,  20l4-lb.  channels  with  four  IGi/^- 
iii.  [)latcs;  the  corner  ones  have  but  two  plates.  The 
height  of  the  columns  is  about  10  ft.  5  in.  The  inside 
of  the.se  columns  was  filled  with  a  rich  concrete,  to  fur- 
ther insure  against  vibration.  They  are  braced  with 
kneel)races. 

The  spaces  between  the  brackets  and  the  18-in.  main 
girders  of  the  platform  are  also  tilled  with  concrete. 
Then-  is  also  intermediate  bracing  between  the  columns 
;iiid  tiic  cross  iiirdcrs  which  frame  into  the  main  girders. 
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iiiid  ill  all  siifii  instances  tlir  hiarcs  Imvc  the  fiaim-  crois 
Ni'ctiiiii  as  tlu'  main  lnaciii':,  aixi  (lie  spair  lM't\vc««ii  tlurno 
liruckots  ami  ;;inl(>rs  is  also  (illcii  with  coiutoU'. 

Tlio  colimnis  art'  fiirliii-r  liiaicil  \,\  nmiiiH  of  kiu-c- 
linuos  coniu'c  till-;  to  the  ;;rilla;;cs,  in  onlor  to  stiiTi'ii  tlio 
joint  iM'fwfiMi  till-  colnimi  and  ;,'iilla;;i'.  lien-  also,  the 
s|mc('  lii'lwfcii  knccliraic  and  i,Milla;;r  is  lillcd  with  <on- 
,  ictc.     l,>iiilc  nil  I'lalM.nilc  ;;ril!a;it'  system  was  nf<-t'ssarv 


I'inisiiN      KlKCTIIIC     Ii.I.I  MINATINii     Co.,     or     MllOOKI.VN 

N.  Y. 
A  steel  fouiirlntion  for  n  'i'i.()Ol)-k\v.  horizontal  turhino 
of  tint  same  p'ncral  desi^Mi  as  that  at  Marion,  N.  J.,  has 
rcci-nlly  lieen  installed  in  vt-rv  irampi'd  (|inntfrs  at  the 
(Jold  Street  >;eneralin>.'  station  of  the  Kdison  lOlectrin 
Illuminating'  Co.,  of  Mrooklyn.  Dillii  iilties  siiri'oiimliii;^ 
the  inslallation  of  this  new  liirliiiie  were  even  more  severe 
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in  order  to  distrilnito  the  load  over  the  walls  of  the  in- 
take and  discharge  tunnels  which  were  already  in  place. 
In  order  to  set  the  irrillafrc  beams  low  enough  tlie  con- 
lete  walls  of  the  tunnels  had  to  he  cut  down  3  ft.  Separ- 
ate grillage  tiers  are  riveted  together.  The  turbo-gen- 
erator weighs  250  tons. 

X.  A.  Carle  is  Chief  Engineer  of  the  Public  Service 
Electric  Co.;  C.  11.  Baker  is  .Mechanical  Engineer;  and 
R.  vuii  Fabrice,  Chief  Draftsman. 


Fui.  -l.     Stkki,  Sri-poiiT  for  22.000-Kw.  Uxit  at  Ooi.d 
St.,  BitooKi.vN 

than  were  met  by  tliu  I'ublic  Service  Hlectric  Co.,  of  Xcw 
Jer.sey.  In  1911,  at  the  time  a  12,0()()-kw.  vertical  tur- 
bine was  installed,  it  was  expected  that  a  similar  unit 
would  be  required  the  next  year;  .so  subsurface  founda- 
tions for  two  adjoining  vertical  machines  were  placed. 
In  l!n.3  it  was  decided  to  install  a  22,()00-kw.  horizon- 
tal unit.  Very  small  clearances  were  allowed  by  the 
larger  machine,  and  its  installation  presented  unusual 
difficulties. 

The  |)r()blem  of  design  liad  two  asjject"! :  restricted  quar- 
ters and  the  existing  concrete  foundation ;  and  the  .stress 
conditions  resulting  from  a  400-t()n  vil)rating  load.  The 
first  step  was  to  cut  out  the  concrete  foundation.* 

Grillage  below  Ba.se.mext-Floor  Level — The  new 
steel  foundation  rises  from  the  basement-Hoor  level.  The 
main  girders  are  48-in.;  being  as  deej)  as  the  diameter  of 
the  .surface  condenser  underneath  and  the  height  to  the 
engine-room  floor  above  will  allow.  The  condenser  is  1(1 
ft.  8  in.  in  diameter,  and  the  headroom  between  the  Hoors 
is  18  ft.  61/^  in.  Under  the  basement  floor  are  two  con- 
densing tunnels,  one   beneath    the  otlier.   with   concrete 


•Described  in  '■Enfcineerinpr  News,"  .Sept.  24,   V.WT,.  p.  «!0. 
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walls,  which  ,«ervc  turbines  -l,  .3  and  ('>.  About  S;}  ft.  to 
the  left  of  tlie  upper  or  di.seharge  tunnel  is  a  new  rectangu- 
lar intake  lined  on  side.s  and  i)ottoni  with  cast  iron,  for 
servins:  turbines  1,  2  and  3.  The  top  of  this  new  intake  is 
only  'Sy2  ft-  below  the  basement-floor  level. 

The  arch  tunnels,  built  in  1905,  were  not  lined,  and  as 
they  were  not  designed  to  carry  any  load,  the  foundation 
for  the  new  work  had  to  span  the  tunnel.  The  heavy  load 
on  the  center  cohunns  was  distributed  by  four  31-t't. 
cantilever  and  grillage  girders  and  one  transverse,  as 
showni  in  Fig.  2.  This  grillage  system  is  shown  in  de- 
tail in  the  same  drawing. 

The  transverse-grillage  girder  will  l)e  encased  in  ci)n- 
erete  and  a  2-in.  space  left  around  the  sides  and  tK)ttom. 
In  the  bottom  space  a  2-in.  bed  of  tar  will  be  poured. 


and  a  proportionate  value  in  the  other  members.  The  col- 
umns ami  nuiin  girders  are  ol  standard  box-section,  filled 
vvitii  coni-rete  so  that  the  difl'erent  intervals  of  vibra- 
tion in  the  structure  would  tend  toward  neutralization 
and  a  rigid  whole. 

The  colunms  are  each  two  15-iu.  45-lb.  channels,  20x 
V2  or  {J-in.  cover-plates.  The  main  longitudinal  girders 
on  the  turl)ine  end  of  the  frame  are  built  of  two  48xj''g-in. 
plates  for  web  and  four  8x8x'i/s-in.  angles,  and  two  23x1  jjj 
in.  cover-plates. 

Between  column  bases  and  grillages  are  2-in.  sole  plates 
tlirough  wiiich  the  connecting  rivets  pass.  Cap  plates, 
\y.,  in.  thiik,  are  placed  between  the  columns  and  tiic 
main  girders,  and  tend  to  distrilaite  the  load  equally. 

The  outer  cover-plates  on  the  columns  are  continued 
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(At  upper  liirht  is  .a  cross-section  of  the  spring-beam  condenser  support  of  the  30,000-kw.  unit.  With  this  design 
condenser  platform  the  condenser  is  rigidly  connected  to  the  turbine;  e.xpansion  is  taken  up  by  deflection  of  the  system 
lieaiiis,  and,  therefore,   no  e.\pansion  joint   in   the  exhaust  is   necessary.) 


After  the  girder  is  ])]accil  on  tills  lied,  sand  will  be  poured 
in  the  2-111.  space  on  the  right  side.  Tar  will  also  be 
])laced  iiniler  the  loaded  ]>ortion  of  (be  cantilever  girders. 
This  .s<heme  is  intended  to  cause  the  load  to  be  shunted 
away  from  the  old  arch  and  distributed  to  a  heavy  cross 
grillage  carried  iiy  twenty-three  12-iii.  diameter  concrete- 
(illed  steel  piles.  Where  the  steel  of  the  grillage  is  below 
liigh-water  mark,  it  will  l)e  thoroughly  waterproofed. 
Mean  high-water  level  is  \  ft.  .'■  in.  lielow  tiie  basement 
Moor. 

Fresh  concrete  was  place(l  at  tbe  extreme  rigid  (Sec- 
tional elevation.  Fig.  2).  In  order  to  give  sullieient 
l)earing  for  the  columns,  longitudinal  grillages  were 
placed  across  the  joint  between  old  and  ni'W  concrete. 

Sui'KitsTlttHTUiiK  fn  order  to  avoid  vibration  the 
stresses  in  the  steel  members  were  (igiired  low:  1000  lb. 
])er   sq.iii.    evtieiMi-    (ilier   stress    for   girders   and    beams. 


up  past  tlie  ends  of  the  girders  and  riveted  thereto.  To 
riirtbir  insure  stiffness,  the  floor  is  tied  into  the  steel- 
work. The  webs  of  the  box  girders  are  tied  together  by  a 
system  of  diaphragms.  Heavy  gusset  plates  are  placed 
at  the  junction  of  top  members;  while  the  bracing  at  the 
foot  of  the  columns  takes  the  form  of  l)rackets  or  knee- 
braces. 

The  cast-iron  basei)late.  which  is  grouted  onto  the 
frame  with  a  1:2  mix,  is  assumed  to  have  no  stitfness. 
The  girders  are  designed  to  carry  the  weight  of  the  tur- 
bine ]>Ius  that  of  the  lloor  immediately  surrounding  it. 
.Vetually,  the  baseplate  acts  as  a  continuous  cast-iron  gir- 
der. :5()  in.  deep.  Tt  is  formed  of  six  castings  bolted  to- 
gether. 

'I'lic  turi)ine  foundation  was  designed  and  erected 
under  the  direction  of  C  Ti.  Knight.  Designing  Fn- 
oiiieer.    of    till'    I'Mison    Compaiiv:    V.    Ij.    Iloiigh.     As- 
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])leti'(l  in  l!M:i.  and  liorc  was  tlu-  (irst  opportunity  to  <le- 
>ii,Mi  st('t'l-tnrliiiH>  foiindatidus  wirliout  <-\yMx  limitation. 
I'onndatioiis  for  tlircr  l."),()0()-k\v.  liorizontal  _tiirl)o-.ux'n- 
rators  wore  in.stalk'd  in  tlii>  station  last  year. 
Kac-h  of  tlic  three  elements  of  the  Foundations  consists 
uf  two  oO-in.  irirders  ruiininji-  ]>arallel  to  the  center  line  of 
rach  turhiue,  one  on  each  side,  sujjported  hy  six  steel 
lohnnns  re.stinsj  on  tlie  huildinj^  foundation;  and  a  .sys- 
tem of  heams  and  girders  which  frame  into  each  other. 

In  desiirniui:  the  steelwork  a  maxinnini  fiber  stress  of 
I  1)00  11).  \,^\  s(j.in.  was  used.  The  structure  is  riveted 
ihrou<;hont;  conc-rete  is  j)laced  between  parallel  members. 
Expansion  joints  were  placed  between  the  two  exhaust  out- 
lets (turbines  are  of  the  double-flow  type)  of  the  lur- 
liine  and  the  inlet  to  the  condenser,  and  allowance  was 
made  for  the  extra  load  imposed  by  the  pressure  of  the 
atmos])here  when  the  turbine  is  runnini,'  condensing. 
This  pressure  amounts  approximately  fo  10  tons. 


Niav  VfiiiK  I'Idisd.n  Co. 
KorNDATioNM  H)ii  22,000-K\v.  Unit — The  (leHijjn  of 
the  ••tcel  foun(hition  for  a  22.fl00-kw.  turho-Kenerator  at 
Ibf  Walersidc  .No.  'i  p-neralinK  Htation  of  the  New  York 
Mdison  Co.,  di'vialcd  from  that  at  (he  v'Olsf  St.  plant,  just 
dcsci'ibcd,  in  that  instead  of  trMnHmilting  llii!  load  from 
till'  machine  to  the  main  ;^ird(;rs 
tlirou;;li  a  network  of  beanw  and  gir- 
ders, the  baseplate  rested  dire<tly  on 
two  continuous  2-wel)  18-in.  girders, 
'{'be  beams  and  girdf-rs  framing  be- 
tween the  IH-in.  girders  act  principally 
as  bracing  for  the  main  system.  The 
si\  columns  consist  of  j.'i-in.  channels 
iind  •.'()  ill.  pbili-.  The  structure  is 
thoroughly  braced.  Concrete  is  placed 
between  parallel  members. 

F  0  u  .\  I)  .\  r  I  (»  X  H  Fou  .'JO,000-K  w. 
(I.viT — The  ;JO,000-kw.  tiirbo-generator 
at  Waterside  Xo.  'I  is  the  largest  ma- 
cbinc  sup|)orted  on  a  steel  structni'c.  It 
rests  directly  on  single-web,  (lO-in.  gir- 
dcis,  uliicb  are  strongly  braced.  Con- 
crete is  filled  in  between  the  auxiliary 
and  the  main  girders,  to  insure  stabil- 
ity and  rigidity.  The  eight  columns 
consist  of  15-in.  channels  and  20-in. 
plates. 

In  designing  the  .sup))ort  for  the  con- 
denser, a  .system  of  spring  beams  (Fig. 
.'!)  was  used  in  order  to  eliminate  the 
customary  expansion  joint,  and  thus 
reduce  leakage.  The  turbine  and  its 
condenser  will  have  rigid  flange  con- 
nections. In  the  rare  event  of  the  tur- 
bine running  noncondensing,  the  ex- 
pansion of  the  condenser  .shell  (being 
filled  with  steam  instead  of  containing  water)  would  force 
the  sjjring  beams  to  deflect,  and  minimize  the  upward 
pressure  on  the  .steel  superstructure.  The.se  spring  beams 
are  designed  for  a  fiber  stre.ss  of  '1 1.000  lb.  per  .sq.in.  with 
maximum  deflection. 

In  ])lacing,  the  turbine  is  jacked  up  to  within  Xy^  in. 
of  its  foundation,  leaving  space  between  ha.seplate  and 
.steelwork  for  either  a  rust  joint  or  concrete  grout.  In 
the  event  of  the  former  being  decided  upon,  iron  filings 
will  be  blown  in  by  compres.sed  air  until  the  space  is 
filled.  In  placing  concrete  grout,  expanded  metal  is  first 
laiil  on  the  steelwork  to  prevent  the  concrete  from  disin- 
tegrating miller  continuous  vibration. 

Pkksonxki, — The  turbine  foundations  for  the  l."),000- 
kw.  turbo-generator  at  the  '^Olst  St.  Station,  and  the  22,- 
000-kw.  and  ;{0,000-kw.  turbo-generators  av  Waterside 
No.  2  Station  were  designed  hy  Geo.  A.  Orrok,  Mechanical 
Engineer,  and  C.  H.  (Jrady,  Assistant  .Mechanical  Engi- 
neer, of  the  New  York  Kdison  Co. 


AltHenoe  of  Vok  an  Gronii)!  for  DaniaeeH  in  a  stream  tlivei-- 
sioii  ca.se  was  recently  lirouffht  forwai<l  in  I'enns.vlvania  in  a 
."uit  axain.st.the  Johnstown  Water  Co.  The  complainant  alleged 
that  the  buildinK  of  a  dam  by  the  company  so  reduced  the 
Mow  in  a  stream  ija.ssing  by  the  complainant's  land,  that  prev- 
.-ilence  of  fog  over  the  land  adjacent  to  the  stream  was  re- 
iliiced.  and  in  consenuence  the  crops  sufrcitd  from  frosts  fnm 
whiili    the   fiiK  had    previously   shielded    them. 
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Velhiicles  for  FsvLirat 
B\  Cluyu  -M.  Ch.U'm.vn* 
Some  four  years  ago  Westinghouse  Cliurch  Kerr  &  Co. 
-farted  to  make,  in  connection  witli  their  extensive  tests 
'if  ]>aints  for  structural  steel,  a  series  of  tests  of  various 
veliicles  then  on  the  market  as  substitutes  for  linseed  oil 
nnd  turpentine.  These  tests  were  uiulertaken  soJely  for 
ilieir  own  guidance  in  the  .specification  and  use  of  protec- 
tive paints  for  structural  steel  in  their  own  practice, 
since  the  first  series  of  vehicle  tests,  a  second  and  much 
larger  series  has  l)een  made,  which  has  produced  some  in- 
fcresting,  and  it  is  to  he  hoped,  instructive  results.  Tliese 
results  are  described  and  presented  lierewith.  It  should 
l)e  borne  in  mind,  however,  tiiat  tlie  evidence  here  pre- 

•Engrineer  of  Tests,  WestinKhouse    rhiirch    Kerr  &   Co.,   37 
Wall  St.,  New  York,  N".  Y. 


sciited  is  not  to  l)e  taken  as  conchisive  proof  of  flic  relative 
\ahie  of  the  various  materials;  but  insofar  as  it  corrol)- 
orates  other  evidence,  and  as  it  is  verified  in  actual  prac- 
tice, it  is  useful. 

The  test  was  made  in  the  following  manner:  Some  .")!) 
samples  of  oils,  as  received  from  the  makers  or  dealers, 
were  first  tested  for  their  drying  qualities  by  placing  a 
few  drops  of  each  on  a  smootli  metal  plate,  and.  after  ex- 
posure to  the  air  at  room  temperature,  noting  whether 
they  were  dry  to  the  touch  after  24  hr.  Tho.se  that  dried 
were  used  as  received.  To  a  sample  of  each  of  the  oth- 
ers was  added  2%  of  a  turpentine  lineoleate  drier,  and 
another  trial  was  made  on  the  smooth  metal.  Any  that 
did  not  dry  within  24  hr.  with  the  2%  of  drier  had  an- 
other 2%  added.  This  procediire  was  continued  until 
the  amount  of  drier  required  to  dry  the  oil  in  24  hr. 
was  determined. 


TABLE  OF  RESILT.-;  UF  WESTING HOl'.'JE  CKIHCH   KERR  &  CO.  PAINT  VEHICI.E  TESTS 


Name  of  Oil 
Culd  pressed  raw  linseed  oil . 

Hleached  varnish  oil. 

Extra  bleached  winter  fish  ot! 
Diamond   K   Heavy   Bo<lied 

Pure  Lin.-^ed  Oil 

nieaehed  Winter  Fish  Oil 

Uenewer 

Corn  Oil 

Cold  pressed  linseed  oil . 

Poppy  oil 

Perilla  oil 

.\eid  refined  low  acid  value 

linseed  oil 

]  raw — i  boiled  linseed  oil.  . 

Soya  bean  oil 

Old  boiled  oil 

.No.  2  Thinners 

\v'nl  refined  high  acid  value 

linseed  oil 

LiKhi  pres.sed  fish  oil 

Delhi  oil 

Corn  oil 

Pure  raw  linseed  oil 

Raw  Unseed  oil 

Raw  fish  oil 

Raw  lin.<<eed  oil,  J — Flexol,  ) 

Brown  pres.sed  fi.sh  oil 

Boiled  fish  oil 

f  raw — \  boiled  linsee<l . 

\  aco  nil 

Clear  iron  enamel  (linseed  oil) 

Soya  bean  oil 

Special  boiled  linseed  oil ... . 

China  wood  oil 

Heavy  bodied  boiled  linseed 

oil  ■ 

Raw  fish  oil 

Durable  lac  oil 

( "h-na  woml  oil.  . 
( 'hina  wood  oil. . 
'I'r(at4il  boiled  linseed  oil 
Haw  refined  linsii-d  oil  licht 

body... 
Oil  substitute  No.  1031        . 
Caustic  refined  neutral  acid 

value 

A.  X.  I,,  oil 

Oil  subiititMte  No  ir>r?0-R 
Oil  substitute  No  Iri2(l-I! 
.\nia7.r)n  Japan  oil 

Old  raw  linsee<l  ni!       . 

Japan  oil  No.  2 

Chian  woo<l  oil    . 


Supplied  by 
National  Leati  Conipany . 
National  l.ead  Company. 
N.  B.  Cook  Oil  Company. 


Spencer,  Kellogg  &  Sons    .  . 

N    B.  Cook  Oil  Company 

Benjamin  Moore  &  Company    .  . 
Forest      City    Paint    &    Varnish 

Company 

NutHinal  Lead  Company 

Devoe  &  Raynolds 

Toch  Brothers 


'ncer.  Kellogjr  &  Sons. 
National  Lead  Company. 
Patton  Paint  Company. . . 
National  Lead  Company. 
A.  Wilhelm  Company. 


Spen 


Spencer,  Ketloeg  &  Sons 

N.  B.  Cook  Oil  Company 

Benjamin  Moore  &  Company.  . 

Toch  Brothers 

Spencer,  Kellogg  &  Sons 

National  I.ead  Company 

Toch  Brothers 

Spencer,  Kellogg  &  Sons — Flexol 

Conipany 

N.  B.  Cook  Oil  Conipany. 

Toch  Brothers 

National  Lead  Company 
Benjamin  Moore  &  Company    .  . 

Sterling  Vamish  Companv 

.\.  M.  Parks 

Sp*'ncer.  Kellogg  &  Sons 

Nubian  Pain  t&  Varnish  Company 


Spencer,  Kellogg  &  Sons. 

Toch  Brothers 

C.  H.  Hoyt 

.\.  M.  Parks      

Patton  Paint  Company. . . 
Patton  Paint  Company .  . 


.Sterling  Varnish  Compan\' 
J.  Lucas  A  Company 


Spencer.  Kellogg  &  Sons 
Benjamin  Moore  A  Company 

J    Lucas  &  Company 

J    Lucas  &  Companv 

Forest      City    Paint    &    Varnish 

Company 

Sationiil  Lead  Company 

J    B.  iSipi-  A  Company 

Nubian    Paint  A    Varnish   Coni- 


No.  1  oU 

Boiled  fi«h  oil   ....... 

Protectus     **S"     linseed     oil 

siib*»titute   .      . 
Raw    linm-ed   oil,    J— flexible 

coiiuiound,  } . . 

No    1  Thinners 

.I.ipiinoil  No.  1 

Japiinil 

Spe<inl    vehicle,    cotton    oil 

pitch 

Linsnedol 


Pint  run  resin  oil 
Prepared  resin  oil. 
Pine  oil 


pany ...  

Benjamin  Moore  A  Companv 
Toch  Biothers 


Protectus  Paint  Company 

.-l(H>ncer.  Kello/fg  A  Sons  -  Flexible 

Compound  Co  ... 

\.  Wilhelm  Company 
J  n  Si|M'  A  Compaiiy 
Columbia  Renfiing  Company 
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Till'  nintiiiiit  of  (IriiT  used  with  dilTi'iiMit  |iiL'iMriils 
Mirifil  roiisi(l»'inl)ly.  Tlic  iciI-IcihI  |iiiiiitM  riM|iiiri'il  iinn  It 
less  drier  thiin  the  nirlxin  inixtiircs.  'I'lio  iron  oxidi-  iind 
till'  ;ini|)hiti'  Imd  little  flTi'tt  ii|iuh  tlic  drviii;,'  tiiiii'  «)f  tin- 
nil.  Till'  iicrtcntam'  id'  drvi'i'  ri'i|iiin'd  Miiii-d  rrmii  /.ciu 
Ii.  IS','. 

Siim|)li's  id'  rnur  |>i;,Miii'iit.<  iniiiiiiuidy  used  in  .stnirliiinl 
iirl  iniiiit.x.  vi/..,  ivd  li-ad,  iron  oxide.  ;jra|iliiti'  and  tar- 
n.m.  were  oMained  from  tlie  nianiifaitnrers.  'I'lie  red  lead 
was  of  llu'  icrade  known  as  I'ainters"  Wed  I^ead  and  ana- 
lyzed 9(>.!>V";;  true  rei!  lead.  IMp,(),.  iIu'  renniinder  heiii;: 
lilliarire.  I'h.O  .  Tln'  iinn  oxide  was  of  a  well  known 
lirand  of  Anieriran  ore  wliieli  lias  heen  on  the  market  for 
many  years.  It  analyzed  l!).;!'v",'  Ke.O,,  and  l^.ti'/}  in- 
-.ilnl)le.  Tlie  f^rapliile  was  of  tlie  arfilieial  variety  ol"  tlie 
jade  desii^nated  as  ".\a  I."  The  makers  state  that  "it 
I,-  ^Miarantet'd  to  eontaiii  at  least  !K)' ,'  |iuri'  ^'rai)hitie  ear- 
lion,  and  the  ash  eonteiit  is  only  that  which  is  in  eomhin- 
ation  with  the  earhon.  rhietly  earliide  of  ( alciiini."  Thr 
earlion  was  a  natnral-jjfas  earhon  Mack  containing;  ai>oii' 
W,  cariton.  0.1';  oily  matter.  0.1','  M>h  and  ahonl  •." ,' 
moistnie. 

These  pigments  were  ^ronnd  to  a  stilt  paste,  in  pure 
..;:ed.  raw  liii.seed  oil.  Each  of  these  pastes  was  tlici, 
thinned  with  oaih  of  the  oils  under  test,  with  drver  added, 
to  a  normal,  smooth-working'  ])aiiit  consistencv.  Tlie>c 
paints  were  each  spread  on  I  wo  ?x(i-in.  mild-steel  plates. 
Xo.  l(i  ,<::a,i;e.  of  ahont  the  followiiii,'  analysis:  Carhon. 
'.0(!9;  :  i.hosphorn.s.  0.0!).")';{  ;  maii,i,suiese,  o".;5S9{.  The-c 
ilates  had  previously  heen  numhered  for  identification 
and  prepared  hy  pieklinjj  in  hot  dilute  sulphuric  acid 
to  remove  the  mill  scale,  the  acid  neutralized  with  soda, 
washed  and  packed  in  powdered  lime  until  used,  as  recom- 
mendoil  hy  Committee  H  (now  known  as  f'omnn'tteo  D-l  ). 
of  the  American  Society  lor  Tesfiiii:  .Materials  in  tlieir 
•■(•port  for  I  DO."). 

One  of  tiiese  phites  was  <;i\en  one  full  c\cii  i(ial,  and  tlic 
olhei'  was  _>i;iven  two  such  coals  wilii  an  intcr\al  of  live 
iiays  for  dryiujj  hetween  coats.  .\ll  work  was  dune  hy  one 
operator  experienced  in  such  work,  and  care  was  taken 
that  each  paint  was  mi.xed  to  as  nearly  as  could  ho  .iudgeil 
the  same  consistency,  and  that  each  paint  was  ai>i)lied  to 
the  same  thickness  and  eveiuiess  of  coal  to  the  ])lates. 
When  dry  the  ])lates  were  fastened  to  hoards  with  ^alvan 
ized  nails  and  ex])osed  to  the  weather  on  the  roof  of  I  lie 
Maritime  J^uildiiiii  at  the  southern  extremity  of  Manlial- 
U\n.  The  hoards  holdin<r  the  ))lates  were  supjiorted  on 
racks  in  such  a  jiosition  that  the  ]>Iates  were  inclined  \'>" 
from  the  horizontal  and  facing  south. 

Tvxaminations  were  made  e\ery  three  months  of  the 
(ondition  of  each  plate,  and  a  record  was  made  to  an  arbi- 
trary .scale  of  100  to  indicate  the  condition  at  each  exam- 
ination. In  the  scale  of  ratings,  100  indicates  that  no 
rusting  of  the  metal  has  liecunie  apparent  to  the  eye;  !)<• 
indicates  a  slight  rusting  such  as  one  small  spot  or  pin- 
head.  A  few  such  spots  of  rust,  say  three  or  four,  reduce 
the  rating  to  S5.  An  aggregate  area  of  rust  spots  etpiiva- 
lent  to  14  sq.in.  makes  the  rating  80;  an  area  of  l/o  sq-'i>- 
U  75;  1  S(|.in.,  70;  -l  sipin.,  65;  and  so  on  down  the  scale 
until  zero  indicates  that  the  entire  exposed  surface  of  the 
plate  is  rusted. 

The  accompanying  tahle  gives  the  ratings  of  all  speci- 
mens at  the  end  of  one  year  and  two  years.  The  headings 
of  the  first  and  second  columns  arc  self-explanatory.  In 
the  third  colnnni  is  given  Ihi^  jier  cent,  of  drver  a<lded  to 


each  vehicle.  TIuh  per  cent,  varies  in  many  cnsi's,  as 
holed  id)ove,  and  the  lowi'r  and  u|)per  llgureH  only  are 
given  in  tliiH  eol'inin.  In  the  next  Hi  columns  are  given 
the  ratings  of  each  IcHt  plate  at  the  enil  of  one  and  two 
vearn  for  hotli  the  one-eoal  ami  two-coal  specimens.  The 
la.1t  four  columns  give  the  average  of  Ihe  ratings  of  each 
oil  with  all  four  pigments  for  the  one-coat  ami  two  coal 
specimens  III  the  end  of  one  year  and  two  years. 

.\  compari.'*on  of  the  nveragi's  in  these  last  four  cohinin- 
will  indicate  the  relative  value  of  the  various  oils  as  paini 
vehicles,  as  developed   in  these  tests. 

It  is  the  purpose  of  this  article  to  ilescrihe  a  series  of 
tests  and  to  present  the  resulls  ohtained  ami  not  to  make 
comparisons  thai  may  not  he  warranted  hy  the  facts. 
There  is,  however,  one  comparison  whiih  there  is  an  op- 
portunity to  nnike  in  connection  with  these  tests  and  that 
is  as  Ihe  relative  eflir-iency  of  the  four  sam|»les  of  pigments 
used.  .\l  the  foot  of  the  tahle  there  are  averaged  the  rat- 
ings of  the  one-  and  two-coat  s|)ecimens  at  the  end  of  one 
and  two  years  foi-  ein-h  jiigment.  .\  coniiJarison  of  these 
averages  will  indicate  the  relative  value  of  Ihe  four  jiig- 
ineiits  used  in  these  tests. 

.\nother  noticeahlc  feature  of  these  and  othi-r  test> 
made  hy  this  company  i.-  the  fact  that  some  |)aints  >liow 
high  ellicieiicy  for  short  pci-iods  vvliicli  fail  completely 
ii|iiiii  longer  e.xposui'e.  This  seeiiis  to  he  particularly 
true  of  one-coat  tests  and  it  makes  it  dillicidt  or  dangfer- 
oiis  to  judge  the  value  of  a  paint  for  long-time  protection 
on  its  short-time  record.  On  the  other  hand,  there  are  a 
(i'W  cases  of  steel  painting  in  which  only  short-time  pro- 
tection is  desired  and  in  those  cases  these  paints  w'hicli 
iHKsess  hiii'h  elliciemv  for  a  short  time  mav  he  useful. 


(With  apologies  to  Kipling) 

B.v   ROBERT  T.  GRRLER* 

You  can  rave  about  .ver  bloomin'  Tommy  .Vtkiii.s  on  i>.Hia(le 

An(\   yer  lady-like  lieutenants   on   the   .\Im11. 

You  can  talk  about  .voui'  gunboats,  yer  ritleH  and  yer  camps 

.And  yer  heroes  in  the  rain  of  leaden  ball. 

Ilul   the   bloke   I   doffs   me  bat    to 

Didn't   fight   the  sly  mulatto 

I!v!t  he  was  in  the  battU'  .iust  the  same. 

He's  the   bloke   that   planned   yer  bridges, 

IJuilt  yer  roads  across  the  lidges. 

'ro  let  Tommy  Atkins  march  into  the  game. 

With   'is   transit   or  'is   level   he   would    work    to    beat    the 

The  devil  of  a  Kaflli-,   sir,   I   mean —  |  devil — 

I'.ut  the  blokes  as  write  the  stories  never  pass'im  any  glor.v 

.Slid   Ihe.v   never  throws  'im   on   the  movie  screen. 

i)ut  theie  'e  is  a  plannin' 

And   a    river   'es   a    spannin' 

.•\s  'e   gets   the   place   in   order    fer   the   f:iir; 

Hut  the  "eathen  start  a  shoutin; 

They've  fergotten  all  about  'im 

And   the   history    won't   say   that   he   was   tlioc! 

Yer  millionaires  cut  capers,  get  their  pictures  in  the  papers 
And   the  public  then   begins  a   bloomin  'owl 
liout   the   iujueducks  'en    highways,    the   railroails   and    the 
An',  big   jobs   like   the   I'anama   Canal.  1  byways 

Hut  as   I've   often    read    it — 
The  bloke    who  gets  the  credit 
Is  not   the  dusty   kliaki'd   engineer: 
Hut    the   guys  wot  'ave  the   shillins 
(Jet    in   first   on   all   the   killins', 
Of  the  lad  who  turned  the  trick  we  never  'ear. 

So  1  think  when  I  am  ridin  down  to  Dover,  or  a  glidin 

In  a  taxi  'cross  the  bridge  in  Ivunnon  town. 

Of  the  lads  who  built  the  town,  sir,  and  the  sewers  under 

The  sea  wall  and  Suez  and  did  'em  brown.  tgroun'  sir. 

Rut  they  never  sings  'is  praise,  sir 

In   the   papers  nowaday.s,   sir: 

'K  never  gets  the  credit  that's  'is  due. 

Rut   the   fellers  with   the   money 

Wouldn't  get  the  praise  and  honey 

If  the  engineers  wern't  there  to  pull  'em  through. 
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Bv  I-:.  W.  Ifirnr-EK* 

In  coniiection  \v\t\\  tlio  disciissioii  of  proporti<)iial-fii)\v 
weirs  bv  the  writer.  Prof.  0.  H.  Stout,  and  H.  A.  I'latt, 
in  recent  numbers  of  Exgixeei!IXg  Xrws.  it  may  be  of 
interest  to  call  attention  to  the  proportional-How  incerted 
weirs  and  incidentally  to  inverted  weirs  in  general. 

If  any  one  of  our  standard  weirs  be  inverted  and  what 
corresponded  to  the  crest  be  now  taken  as  the  water  sur- 
face (fixed)  and  what  corres))onded  to  the  water  surface 
be  now  taken  as  the  crest  (movable),  we  have  an  in- 
verted weir;  that  is.  the  height  /(  is  changed  by  raising 
or  lowering  the  crest  and  keeping  the  water  surface  fixed. 
Naturally  the  inverted  weirs  do  not  have  as  wide  appli- 
cation as  the  standard  weirs,  ("nder  certain  circumstances 
tl.ey  can  be  used  to  advantage.  Inverted  weirs  are  in  use, 
but  (so  far  as  the  writer  is  aware)  the  pniportioiial-tlow 
inverted  weir  is  here  given  for  the  first  time. 
b 


If,  in   Fig.  1.  2;  = 


where  h  is  the  widtli  of  weir 


at  UTiit  distance  from  crest  ZZ.  and  z  is  tlie  half  width 
of  a  narrow  strip  at  distance  .r  from  OZ,  we  have  the 
proportional-flow  weir  discussed  by  Prof.  Stout  (Exd*. 
Nkws,  Vol.  r2,  p.  148)  and  the  writer  (Vol.  71,  p.  140!)). 
The  theoretical  flow  of  this  weir  was  fonnd  to  l)e 


h 


,hr  =  V  -^  // .  ■; ' 


h 


Now  invert  this  weir  as  shown  (Fig.  2)  and  let  ZZ  be 
the  water  siirface  (fixed)  and  K  the  crest  (ni()val)le). 
The  theoretical  flow  throuurh  this  weir  is 


Q,  =  2V--i//        V.r 


1 1. 


V  •>  // 


hh 


This  second  weir  is  also  a  proportional-tlow  weir.     I  low- 
ever,  its  coeflScient  is  dilTerent  from  that  of  Fig.  1. 

Let  us  now  consider  the  general  case  where  2  =     ' ^  . 

Here  h  is  the  width  of  the  weir  at  unit  distance  from 
cre.st  and  z  is  luilf  width  at  distance  x  from  crest.     If  «  = 

I/O.  that  is,  if  z  =  — pr,  wc  lia\e  tiie  proportionai-llow 


2  v:." 


weir  discussed  abo\( 


If  //   =  0,  that  is,  if  2  = 


have  the  rectangxilar  weir.    If  n  =  1,  that  is,  if  z 


we 
bx 


we   have   the   triangular    notch, 
through  this  general  weir  is 


<?t  =2V--i.yJ''V// 

Jh 
V// 


If,    now,    n    '\- 
y[  li  —  :»•   .   X 


nmiti 


The    theoretical    ll. 


,lx 


1/0.    tlicii    the     inh-gnd 


I    V/<  —  :''  .   •'■"   .   <lx  can  he  exaUialud  by  means  of  a 

taijle  of  standanl  integrals.     For  any  value  of  n  greater 
than  —  1,  and  esju-cially  lor  the  ca.se  when   n  is  not  11 
imdtii)le  of  1/..  we  may  expand  (//        .»■)'.  that  is, 
(A  _  f)\  =  //I  —  J  h-h-  -f  i  //-V«        Vn  /'"'•'"  + 

•AMMlwr.'iiit     I'rofPHMor    of    Aij|pIIimI     .Mciliiiii Icm,    Corrifll     I'til- 
VMi'Hlty,    Ithiicii,    .V     Y. 


nniltijily  eadi  term  by  .;■"  and  integrate  between  0  and  h 
Each  term  will  then  be  found  to  contain  h"  +  5.  The 
tlu'oretical  flow  tlirough  this  weir  is,  therefore,  propor- 
tional to  //"  +  ■'.  Now  invert  this  weir  as  explained,  that 
is.  what  was  formerly  water  surfat'e  is  now  to  be  the  crest 
(movable)  and  what  was  formerly  the  crest  is  now  to  be 
the  water  surface  (fixed).  The  theoretical  flow  through 
ibis  inverted  weir  is 


Qz 


2  V  2^  J^  V  X  .      .'     .   dx  =  V  2// 


//"  + 


2  b 
2    •  "■'^  =  ^^^-2«  +  :i 
We  thus  see  that  the  flow  through   this   inverted   weir 
is  also  proportional  to  /«"  +  '.      Or,  in  general,  if  any  weir 


for  which  z  =^ 


bx"' 


be  inverted,  as  explaiiu'd  above,  the 


flow  through  the  inverted  weir  is  ])ro])ortional  to  the  sanu' 
power  of  /(. 

By  giving  u  the  proper  value   (provided  //   is  greater 
than  — 1),   tiie   flow   through   the   weir    (ami    tliercfor.' 
X  .,  0 


A  b  C  jrig,4. 
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through  tiie  inverted  weir)  can  i)c  ni:>.de  pro]H)rtional  to 
any  power  of  /(  desireil. 

The  foregoing  weirs  may  be  called  simple  weirs,  in  dis- 
tinction from  such  weirs  as  the  Sutro  Weir,  described  by 
Mr.  Pratt  (Vol.  72,  p.  4(i2).  This  weir  (Fig.  3)  consists 
of  a  rectangle  AOIJH  of  height  a  and  width  b  and  then 
a  part  00 UD  bounded  l)y  the  curve  DII .  This  curve  DH 
is  so  determined  tliat  tiie  theoretical  flow  through  the 
weir  is 

Q-^  =  VT^  .   /W«  (//  -f  la) 
That  is,  the  weir  is  a  proporti.onal-t|ow  weir  with  refer- 
( nee  to  a  line  MX,  located  3  a  from  OZ.   The  water  level 
evidently  mu.st  not  fall  below  ()Z.    The  eipnition  of  DII 
V  ith  reference  to  the  line  (>Z  is  dcrixed  iiv  Mr.  Pratt  as 


-'■{'-V""-'>i''^ 


Since   the   Sutro   weir  consists  of   two   [larts,   the    ret 
tangtilar  part  and  the  curved  part,  we  can  hardly  e.\|iect 
lluit    the   invcrlcil    weir   will   also  be  a    proportional-llow 


Jiimiarv   II,  I!'  I."> 
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Td 


\wir.  By  a  slij^lil  iniiiliHi  nf  ion,  lidwcvcr,  it  can  lie  made 
II  pioportional-Hovv  weir.  Lot  Al{  now  l»o  tlio  water  H»r- 
rncc  (lixi'd)  anil  (111  tlic  cii'st  (niovalilc).  Si-t-  Ki>;.  I. 
Ia'I  us  so  (lott'i-Miiiic  tlif  iiirvo  DJl  Unit  tin?  Ilow  tliroiij,'li 
(his  weir  is  al-i> 

Tlu'  flow  will  consist  of  two  jiail^,  Hint  tliionL;li  tlic  icr- 
tanirlc  ami  tliat  throuj^li  tlio  curved  part : 

,^     

(,> ,   -.  i{  V  •,'//   .   f>  .   fti  +  yl  -i;/  I     V  rt  +  ar  .   t  .   rf.r 

Ki|uatin_i;-  tlic  two  \aliics  of  (/,  and  >im|i|ir\  in;;,  wc  have 

I     V  a  +  X  .   2  .   (Ix  =  />  V  (i/i 

/W  rt 


'I'liis  c(|uatioM  will  lu-satislicd 

woir  then  will  lie  a  iiroiiorlinna 
iho  lino  Mi\,  if 


.    Till'  inverted 
yjfi  +  .r 
w  wi'ir  with  ivrereiico  tx) 


Tlax  axd  Sectional  Elevation  of  Elec  tkic  Sewage-Puju'Ing 
Staxiox,  at  Auuubox,  N.  J. 


'I'ho  C!i|i|Mdftti  weir,  like  llio  Sutro  woir,  Ik  not  a  simple 
Heir.  It  iM  n  comliiiiHtion  of  the  trian^Milar-notcli  and  the 
rectaii^fiilnr  weir.  It  in  easily  shown  that  the  inverle<l 
weir  will  he  a  weir  i>!  the  sanio  nntnre  if  the  hasc  of  tlu; 
••(piivaleiil  trian),'iilar  inverted  notch  is  erpnil  to  .',  //  in- 
.stead  of  >^/(,  UH  is  tlio  cumo  with  the  Iriuiigular  notch  in 
t'ippfdelli's  weir  it-elf. 


An  Electric  Se^va^e-Ptummpim^ 
Station*  Audvibomi*  H.  J. 

In  layin;:  out  the  sewers  at  .Viiduhon,  .\'.  .1.,  it  was  found 
necessary  to  lift  tli<'  sewage  from  one  draina;,'e  area  to  a 
lii<:h-level  ;,'ra\ily  sewer.  The  accompanying  drawings 
show  the  general  arrangement  <>(  the  siinips,  screens,  mo- 
tors ami  ]iuiiip-  found  advisahle. 

There  i\ny  two  centrifugal  jiump- 
with  !)-h\.  suction  and  4-in.  delivery 
openings.  The  ])uiii])s  arc  especially 
ijc-igiicd  for  handling  sewage  and  to 
pass  solids  up  to  1  cu.in.  They  have 
single-suction  ca.stings,  on  lower  side, 
Ihired  for  easy  entrance  and  carrying 
water  directly  to  tiie  impeller.  Each 
pump  has  a  ca])acity  for  200  gal.  per 
mill,  against  a  head  of  ."iO  ft.,  including 
friction,  when  operating  at  a  .sjieed  of 
1200  r.p.in.  The  volute  is  cast  iron, 
one  jiiece  with  openings  in  the  sides 
slightly  larger  than  the  imi)eller  to 
permit  easy  removal  of  the  latter.  The 
impellers  are  of  cast  bronze  of  the  open 
tyi)e  with  vanes  and  weh  to  liuh.  The 
shaft  is  of  Toi)iii  bronze  extended 
through  the  pump  bearing,  fitted  witli 
a  rigid  coupling,  and  a  stufling-box  at 
the  top  of  the  pump  hearing.  The 
shafts  arc  directly  connected  through 
flexible  couplings  to  vertical  lO-hp. 
motors.  The  specifications  called  for 
an  efticieiicy  of  52%  for  the  combined 
unit. 

The  intake  well  is  divided  into  two 
parts  and  tlie  pumps  may  draw  from 
either  or  both  .sections  at  the  same 
time.  The  two  pumps  discharge  into 
a  6-in.  cast-iron  force  main  which 
enters  the  gravity  sewer  at  a  distance 
of  800   ft. 

The  iilans  were  made  by  J.  J.  Al- 
bertson,  Borough  Engineer,  \\n.th  Geo. 
L.  KobiiLson  and  E.  L.  Wagner  (New 
York  Sewage  Disjwsal  Co.),  of  New 
York  City,  Consulting  Kngiueers. 

m 

The    liOneeMt    Railwny    Tunnel    in    Indiii 

i.s  that  piercinf;  the  Khojak  Ran^e  be- 
tween Quetta  and  Chaman,  near  the  north- 
western frontier,  which  has  a  length  of 
12.S70  ft.  The  second  longest  tunnel,  3900 
ft.,  is  now  being  driven  on  a  double-track 
cutoff  between  Thana  and  Diva.  Thi.s 
pierces  the  Parsik  Hill  and  reduces  the 
distance  11  miles  as  compared  with  the 
present  line,  which  makes  a  detour  around 
the  hill.  The  new  line  will  be  used  for 
through  traffic. 
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aim  S^sa  FrsiimcascOp  Calafo 

111  Sail  Fraiuisio  tlicn'  is  a  uiratcr  niilfa^v  of  asphalt 
and  hituiniiiuus  ruik  pavciiieiits  tliaii  ol'  any  other  kind. 
With  a  larire  milea<;c'  of  as[)hait  i)avenients  <;;ro\vin<i  olil 
there  is  an  ever-pressing  need  of  ri'i)air.  It  was  not  till 
.January,  19l;5,  however,  that  the  subject  of  resurfac-in.ii; 
.sueh  pa\eiueuts  was  taken  up  iu  earnest. 


Fig.  1. 


A.sj'iiAi.T  Resurfacing  Gang  at  Wokk,  Sax 
FiJAN CISCO,   Calif. 


An  e.\|)editious  and  econoniieal  method  of  satisfactorily 
resurfacing  pavements  has  been  developed.  Since  Jan. 
17,  l!Ji;5,  four  Lutz  asphalt-rei^urfacing  machines  have 
been  letised  by  the  city.  Three  of  these  machines  liave 
been  almost  constantly  engaged  on  resurfacing  work. 


•Assislaiit    EnKineer-in-Charge    of    pavement    design.    City 
Engincfi's  otfice,  San  Francisco.  CaUf. 


In  the  main,  the  work  performed  by  these  resurfacing 
maciiines  has  been  very  .satisfactory.  During  the  fiscal 
year  ending  June  30,  1914,  ITl  city  blocks  were  resur- 
taced.  This  is  ecjuivalent  to  2U(),G00  scj.yd.  of  asphalt 
surface.  The  cost  of  the  work,  including  rejjairs,  royal- 
ties, etc.,  has  amounted  to  5i/{C.  per  .scj.yd. 

The  lea.sed  price  of  each  machine  is  $1800  with  the  un- 
derstanding that  a  minimuni  amount  of  repair  work  ol 
10,000  scj.yd.  |>cr  year  must  be  performed.  This  amounts 
to  .^jOO  yearly. 

The  average  foi-ce  recjuired  to  operate  each  machine  is: 
1  foreman,  1  engineer,  It  laborers. 

Two  machines  working  together,  as  shown  in  Eig.  'Z,  re- 
cjuire  1  foreman.  ;5  engineers  and  18  laborers.  The  aver- 
age amount  of  jiavement  resurfaced  per  day  for  the  en- 
tire year  amounts  to  1114  sq.yd. 

The  hood  of  each  resurfacing  machine  has  a  heating 
surface  of  (i^-j  sq.yd.  The  heat  of  an  oil  tlamo  is  trans- 
mitted to  the  hood  by  means  of  a  baffle  wall  and  is  evenly 
distributed  over  the  area  to  be  surfaced  by  means  of  plates 
in  the  hood.  The  hood  is  droi)pecl  to  the  surface  of  the 
street  and  old  ])avemeut  given  a  slow  heating.  This  soft- 
ens the  as])halt  .so  that  the  surface  can  be  made  uniform- 
ly rough  by  means  of  hoes,  especially  cut  for  that  pur- 
pose. 

The  dead  material  is  raked  ott'  and  a  thin  layer  of  new 
asphalt  wearing  surface  is  then  spread  and  raked  over 
the  heated  surface  and  immediately  rolled  with  a  5-ton 
>team-roller.  By  this  method  the  bond  between  the  old 
and  the  new  surface  is  perfect.  Numerous  tests  on  samples 
of  j)avement  treated  thus  have  failed  to  show  where  the 
two  surfaces  come  together. 

The  speed  \nth  which  a  street  ]>aved  with  asphalt  can 


Flo.  2.  Two  Lutz  Asimialt  Sirin-ACK  IIkatiiks  VVoukimi  TnoKTiiKii.  San  Fkanci.sco,  Cami', 
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lie  n'siirfiiciHl  is  of  ;;:»'iil  im|iniiaiii'f  in  (lie  l>ii(*iiu'h.-< 
■  .  fioM  of  tlio  city.  Many  of  llic  strt<ot«  liavf  lii-cn  v^•• 
iirl'act'd  in  this  way  and  llu'  work  of  (licsc  niin-liini's 
lias  liciMi  (lone  (jiiickly  ami  i|uitf  salisfactorilv.  Oi.f 
of  llu"  lari;i's(  sinu:l«'  j"'''^  "I  ri'-nrracinj^'  was  thai  of 
Marki't    St.    I'roni   tlic    Knilmnmlrro   to    l.ltli    .Si. 


Cosucrede   A|(|(re|^ate   In   Kansas 
Cityt  Careful  Inspection 

Necessary 


k 


\  Kansas  I'ity  iMii^inciT.  in  >\t»r  loin  li  with  tlir  local 
ihlinfi  situation,  sends  a  slmnir  nicnioranduni  on  tlif 
bjoct  of  ki'i'pin^  track  of  the  t|nality  of  sand  and  slonr 
for  concroh'.  With  Itnildinjj  prospects  in  hrij^lit  coinli- 
tion,  and  with  tiu-  luodcin  wide  u.se  of  either  conerete-in- 
ea.sod  steelwork  or  reinforeod-eoncrete  construction,  the 
iniportani-e  of  jrivinir  close  attention  to  the  quality  of 
sand  and  stone  is  wortii  special  enii)ha>is  at  the  present 
time. 

(,'oncrcte  lor  luiildinL;-  purpo.ses  is  either  a  \ery  lii;:h- 
uiade  huildinu'  material  or  the  jioorest :  ]ioof  materials 
are  virtually  >ure  to  place  it  in  the  latter  clas>. 

Soir  LiMi'.sioNK  A  SoriK  !■:  or  'ruoiiu.K 

In  the  neif;hl)orhood  of  Kansas  City  arc  e.xcellent  quar- 
ries, furnishiii}!  a  good  grade  of  blue  liniestono.  This, 
in  its  proi)erly  screened  condition,  contains  little  stone 
dust  and  no  clay.  Other  quarries,  however,  work  the 
overlying  or  surface  laver:  this  is  a  soft,  coar.se  stone,  con- 


'I'he  Kav»  River  larrio  Hi)'/,  of  its  toUil  yearly  volume 
of  solidN  iliinnj;  tiie  liiKli-waler  niontliH  of  May  and  June. 
Ininiediately  after  this  period  a  very  go<«l  grade;  of  sand 
can  he  ohiaiiied  from  the  river,  provided  it  is  washed  ;  hut 
hetween  the  months  of  Octoher  and  .Ma_\ — just  wlu^n 
weather  conditions  have  the  greatest  inlluenee  on  (.oiicrete 
work  the  river  sand  is  of  poor  quality,  contjiiiiing  lumi)s 
of  clay,  mud  halls.  an<l  a  large  penent«ge  of  silt.  This 
sand  should  he  suhjecled  to  rig<irous  tcstn  before  being 
allowed  to  be  used  in  concrete  Hlruetures. 

Another  factor  in  the  sand  situation  is  the?  presence  of 
a  number  of  industrial  plants  along  the  Kaw  between 
Turner  and  the  mouth:  an  acid  plant,  soaji  faitories,  and 
inniunerable  packing  hou.ses,  who.se  sewage  contains  nnich 
grea.se  and  oil,  which  nuiy  have  a  very  injurious  ellect 
<in  t'he  quality  of  the  saiul. 

liocal  engineers  and  architects  have  begun  to  di,s(  uss 
this  (juestion  of  .sand  and  stone.  It  is  expected  that  from 
this  di.seussion  .some  action  will  result  to  improve  condi- 
tions and  thus  reduce  the  chance  of  accident  in  concrete 
building  work.  The  suggestion  has  been  made  that  a  city 
oi-diiuince  should  re(|uire  special  tests  or  other  precautions 
Kincerning  sand  during  the  winter  jjeriod. 

Slhippin^  a  I^on^  Bridge  Grirder 

The  curious  '"alligator"  girder  shown  in  the  accoin- 
jmnying  cut  is  one  of  the  main  girders  for  a  deck-s])an 
l)a.scule  bridge  of  the  Strau.ss  tyj)c.  The  nuiin  trunnion  is 
shown  next  to  the  side  brace  at  the  left  and  tiie  smaller 
trunnion   at    the  extri'mc   end    is    for   the   counterweight 


A  1:^!)-Ft.  .J.J-ToN  (iii!ni;u  ton  .\  ]).\sci'i,k  Rinncii-; 


taining  a  large  ])roportion  of  clay  dust,  in  some  specific 
instances  as  high  as  1G%.  With  such  material  in  the 
nuirket,  specifications  are  no  ])rotection  unless  the  engi- 
neer in  the  field  sees  that  the  specifications  are  ad- 
hered to. 

Kaw  Rivei!  Sand 

The  quality  of  stoiu>  is  ordinarily  under  fairly  good 
supervision  because  of  the  large  size  and  uniformity  of 
the  nuiterial.  SaiuI,  on  the  other  hand,  more  frecpiently 
gives  unexpected  trouble.  In  Kansas  City  the  sand  ques- 
tion needs  to  be  watched  considerably  more  than  the  stone 
question,  on  account  of  the  varxing  river  conditions. 
There  are  several  sand  companies  o])crating  ii\  the  Kaw 
River,  some  of  which  claim  to  furnish  washed  sand.  It 
is  a  notable  fact  that  tests  advertised  by  these  companies 
show  up  wonderfully  well,  hut  do  not  compare  favorably 
with  the  te.sts  taken  at  random  either  from  the  bins  or 
from  the  .sand  delivered  on  the  job.  The  reason  is  prob- 
ably that  the  tests  were  made  at  a  time  when  the  sand 
was  running  good,  whereas  the  average  output  may  be  of 
much  lower  irrade. 


sy.stem.  The  girder  is  12!)  ft.  4  in.  long  and  12  ft.  1  in. 
deep,  and  weighs  5.')  tons.  It  was  shipped  on  three  steel 
flat-cars,  being  supported  on  each  end  car  by  a  bolster 
with  side  braces,  and  sup])orted  on  the  middle  car  by  a 
bolster  with  sliding  contact  surfaces  to  allow  free  move- 
ment of  the  car  in  passing  curves. 

The  bridge  is  at  Hou.ston,  Tex.,  on  the  International  & 
(ireat  Xortliern  I?y. :  ().  11.  Crittenden,  Chief  Engineer. 
It  is  being  built  by  the  Wisconsin  I'ridge  &  Iron  Co.,  of 
.Milwaukee,  Wis. 

ComitulNory  InNpection  of  fc^nKin^  KlyivheelM — -Many  states 
and  niunicipalitle.s  liave  enacted  laws  for  the  compulsory  in- 
spection of  steam  boilers.  Insurance  companies  claim  that  the 
percentage  of  flywheels  that  burst  is  greater  than  the  per- 
centage of  steam  boilers  that  explode.  In  view  of  this  condi- 
tion, the  "Monthly  Bulletin"  of  the  Fidelity  &  Casualty  Co., 
of  New  York  asks  for  laws  comijelling  the  inspection  of  en- 
gine flywheels,  and  goes  on   to  say  that 

such  laws,  of  course,  woiilii  provide  not  only  for  the  in- 
spection of  flywheels,  but  also  for  the  inspection  of  the  en- 
gines driving  them  and  particularly  the  governing  mechanism 
of  those  engines.  Flywheels  themselves  are  not  often  defec- 
tive, but  some  accident  to  or  derangement  of  the  governing 
mechanism  of  the  engine  allows  it  to  race  and  hurst  its  fly- 
wheel by  centrifugal  force. 
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A  dragline  oxiavator  with  a  loailer  for  dumpiug  the 
material  into  wagons  is  a  recent  development  in  excavat- 
ing machinery.  A  machine  of  this  type  Iniilt  In-  tlie 
Albrecht  Excavator  Co..  of  Milwaukee,  Wis.,  is  shown 
in  the  accompanying  two  views. 

The  loader  is  mounted  on  wide-tired  wheels  and  lias  a 
pair  of  triangular  side  frames,  whose  ends  project  as 
cantilevers  on  the  loading  side  of  the  machine.  These 
projecting   ends   also   carry    the    drum    for    the    hauling 


is  released  iintoinatically.  an<l  the  couIiiukmI  pull  ou  tlir 
cable  swings  the  hopper  through  a  vertical  arc,  until  at 
the  end  of  the  travel  the  scraper  within  it  is  in  a  vertical 
position,  discharging  its  contents  into  a  wagon  standing 
beside  the  loader. 

The  backhaul  cable  then  returns  the  hopper  to  its 
lowcied  position  and  pulls  the  scraper  back  to  the  loading 
place  in  the  pit.  At  the  bottom  a  chain  20  to  40  ft. 
long  is  stretched  at  right  angles  to  the  cable  and  auchorefl 
to  stakes  or  deadnu>n.  A  puUev  is  attached  near  one 
end  of  the  chain  and  a  soiond  ])ulley  lan  l)e  attached  at 
any  point  along  the  chain.     Tlie  backhaul  cable  is  led 


A   Dli.UiMNK  ExiAV.VTOU   WITH   W.\(i().\-   LoADEK  OK  DUMP 

(The  left  view  stiows  the  scraper  bucket  entering  the  dumpinB  hopper.  The  right  view  shows  the  hopper  raised,  and 
the  apron  (at  bottom)  raised  to  throw  off  loose  dirt.  (A)  scraper:  (I!)  hopper;  (C)  hopper  arms;  (D)  apron;  (E)  haul- 
ing cable;    (F)   backhaul   cal>le.) 


cable  attached  lo  the  l)ail  of  the  bucket  or  slip  .^ci-apcr. 
•At  one  side  of  tlie  inacliinc  is  another  drum  for  the 
backhaul  (■alilc.  wliich  is  led  to  suatch-lilocks  in  the 
excavation  and  then  back  lo  its  attacluuent  to  the  rear 
end  of  the  bucket.  I'ivotcd  lo  tlie  i'onvai'd  ends  of  the 
sills  are  two  anus  which  caiiv  a  dumping  lio|ipcr;  in  its 
lowered  |)ositi(>n  (his  lies  at  Ibe  rear  cikI  of  tlic  side 
frames,  with  its  edge  resting  on  a  steel  a|)roii.  The 
drums  are  operated  by  a  lO-lip.  ga.«ioliue  eiigiiw.  mounted 
>e|)arately,  but  the  loader  is  moved  from  place  to  place  by 
M  team. 

A  man  in  the  pit  holds  the  scraper  in  position  to  'ake 
its  loail  as  it  is  started  by  the  cable,  and  the  loaded 
scraper  is  then  hauled  to  the  top  of  the  slope,  where  the 
apron  guides  it   into  the  hoppei'.     A   bn  l<  im   the  hoppei- 


iirst  through  the  fixc^d  pulley  and  then  thi-ough  the 
iiovable  pulley  before  i-eturning  to  the  scraper.  Thus 
by  shining  the  latter  pulley  along  the  thain  the  scraper 
can  cover  the  ti'iangular  area  having  the  chain  as  its  base 
and  the  loader  as  its  apex. 

To  prevent  the  apron  fi'om  being  clogged  with  material 
dio|iped  riiiin  the  sci'aper,  it  is  attaibed  to  ii  |)air  of 
\ilirating  arms  wliiili  I'aise  it  while  llie  hopper  is  making 
its  dumping  movement.  In  this  way  the  dirt  is  thrown 
oir.  The  view  at  the  left  shows  the  scraper  entering  the 
hojiper.  with  the  apron  in  horizontal  position.  The  view 
at  the  right  shows  the  .xcraper  and  hopper  in  the  dumjied 
position,  and  the  apron  raised  to  throw  olf  any  loose 
earth.  .\  wagtm  to  receive  the  material  would  stand  at 
the  left  of  the  machine. 


.laniini'x    I  I.  ['■>[■ 
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Street  Stop-CocK  of  tHe  Boston 
Water- Works  Departtnesnt 

l'>\  (;i()i;i;i    II.  l-"iNNi:i(AN* 

III  llil(iltii)ll  tn  llir  nsilill  I  mil  ruck  I'm-  (.JniltlM;.;  nil  MTV  • 
itrs,  llic  Wilier  l)i\isiiiii  of  tlic  I'liMic  Wiirks  I  >c|mrtiiiriil. 
Uosloii.  Mass.,  i.<  iii.slalliiijf  ship-cdcks  in  the  slri-ct  iivcr 
till'  niiiiiis.  'I'iiis  |)ni(tiii>  lias  f^'inwii  I'miii  rrci|iii'iit  truiiltic 
\\itll  services  in  |ia\e(l  si  reels.  Iielwceii   tlir  liiaili  iiiul  illlli 


I  r  r,  1  i  I  nr- 


ipl   H 


Ji^      Lege/  Sarvice  P:pc      p 
I  Sde^k  StopCoct^ 

\  Coch 

l''li,.     I.      SkiJVK  i:    SlUTOI'KS    OK    IIIK    rxislON,    M.Vfi^i., 

\\  A  ii;i;-\\'(ii;ks  I  >i:r  aimm  kn  r 

i-oek.  (If  al  liie  ellj-li-eock  cciniirrl  uiii.  whiili  iileaiil  ii|ieli- 
iiii;-  ii|i  llie  |iaveiiieiit  tt)  shiil  ntV  tlie  ualer  aiul  make  re- 
pairs. Kijr.  I  sliows  llie  jieiieral  airaiii;eiiieiit  of  llie  I\V(. 
sluitolTs  ami  Fii:.  'I  tlio  iletails  of  ilie  iron  box  easting  lor 
use  alongside  tlie  main.  Tlie  surfaee  liux  is  tliu  usual 
ivlindrieal  casling  and  cover. 

Tlie  casliiiu:s  for  diirereiil   sizes  of  mains   \aiv  onlv   in 


Fi(i.  'I.     Details  oi'  Cvsttng   koi;   Covki.m.m;   Skkvice 
Siu-ToKi'  AT  Main 

llie  length  and  radius  of  the  ril)  which  lies  against  the 
main.  It  is  not  .seciirofl  to  the  main  in  anv  way  and  de- 
pends on  tlie  Hanged  footing  and  its  own  weight  for  hold- 
ing it.s  ])o8ition.  It  i.s  surrounded,  of  course,  bv  tamped 
earth.  Fitting  into  the  top  ring  i.«  a  2-in.  iron  pipe, 
terminating  in  the  surface  box.  The  cock  is  an  ordinarv 
corporation  cock  turned  by  a  long-handled  wremii. 


Notes   om  Concrete  Road 
Construction"' 

A  <  onsiderabic  mileage  of  concrete  ronij  Iiiih  been  built 
l>\  il.<l'.  Kiiclling,  Highway  (lommiHsioner  of  Milwaukee 
('oiiiily.  Wis.,  mainly  on  the  day-Inlior  system,  lie  con 
Mdci's  that  rather  too  much  iitt<'iitioii  Iihk  Iicimi  given  to 
Ihoroiigli  rolling  of  the  siibgrade,  as  the  concret<!  wlub  will 
briil'_'e  over  wi't  or  soft  spots.  In  his  jiractice  the  only 
iidling  is  that  done  by  tractors  in  hauling  the  graders  or 
hauling  mal<'rial. 

Til  in.xiire  the  u>e  ol'  the  riiM  prnporlinn  of  cement,  tlic 
loiinly  fiirnislies  the  cement  lo  the  contractor,  so  that  he 
has  no  obj«>et  in  skimping.  .\s  a  check  against  waste?  or 
e.Ncess,  liowe\er,  he  is  held  responsible  within  certain  lim- 
its for  an  oV(U'run  of  cement,  and  he  is  iiiad(!  respcuisible 
also  for  the  cari'  of  all  empty  sacks. 

The  aggregate  is  of  local  material  when  po>siblc.  .Slonc 
gra<led  from  i/,  in.  to  1 '/,  in.  is  prefern'.d  for  the  coar.se 
aggregate,  with  (iiie  aggregate  graile<l  from  '|  in.  down- 
ward. The  use  oi'  pit-run  gravel  is  not  appro\ed.  Tlu! 
proportions  wi^K'iX  are    I  :  "i :  ;>!/,. 

'i'lie  use  of  iiydratcd  lime  or  otliiT  inactive  material  is 
being  considered,  to  iiicrea.se  the  density  without  reducing 
iiie  banlncss  of  the  concrete.  Tests  are  to  be  made  of  i\w. 
abrasive  value  of  concrete  of  ililfcreiit  proportions,  in 
which  hydrated  lime  is  u.sed.  Steel  reinforcement  is  con- 
sidered necessary  only  in  e.\cc|)tioiial  cases,  as  in  wet 
ground. 

The  number  of  re\oliitions  rcipiired  in  the  mi.xing  of 
llie  coiK-rete  >lioiild  iiol  lie  decided  a  rbil  ra  rily,  as  li\e 
i'e\(diilions  with  some  mi.xers  arc  as  good  as  ten  resolu- 
lions  willi  otliers.  Attention  should  be  given  also  to  the 
speed  of  ihe  drum.  For  distributing  concrete  on  road 
work,  a  >poul  is  |)rcrerred  to  a  bucket  and  boom,  as  the 
material  i>  llicn  deli\ered  in  smaller  quantities  and  there 
is  le.ss  leiideni  y  for  .sejiaration  of  the  aggregate  from  tlie 
mortar.  If  tlie  concrete  is  maintained  at  proper  consist- 
ency, which  IS  such  that  it  will  flow  easily  but  not  run  like 
water,  very  litlle  (inishing  is  required  and  luie  man  can 
easily  keep  up  with  a  good-sized  crew.  lie  should  merely 
smooth  out  tlie  markings  of  the  .strike-off  board  and  re- 
move any  foreign  matter  from  the  surface.  He  .should 
use  a  wooden  float  at  least  18  in.  long,  and  work  such  a  dis- 
tance back  of  the  mixer  that  the  concrete  is  about  ready 
for  its  initial  set. 

The  spacing  of  expansion  joints  has  increased  from  5J.") 
to  '.\h  ft.,  and  from  .'{')  to  50  ft.,  with  satisfactory  results, 
and  in  Illinois  the  spacing  has  been  increasetl  from  50  to 
75  and  100  ft.  The  necessity  for  steel  protecting  plates  is 
doubted,  for  no  matter  how  carefully  they  are  placed,  there 
is  a  tendency  for  the  concrete  to  chip,  thus  requiring 
an  almo.st  immediate  tarring  of  the  joints.  The  joints  of 
Ihe  future  may  have  merely  felt  or  paper,  with  a  slight 
rounding  of  the  joint  (with  an  edging  tool)  which  will 
be  tilled  by  the  pounding  down  of  the  felt.  The  ability 
to  get  concrete  that  is  Iiomogcnecnis  and  impervious  to 
water  will  have  a  marked  effect  ii|ion  the  spacing  of 
joints,  as  water  content  is  more  tiie  cau.se  of  the  move- 
ment in  concrete  than  the  changes  in  temperature. 

After  trying  both  gravel  and  eartii  .slioulders.  the  latter 
are  considered  preferable  for  double-track  concrete 
roads. 


•As.slstaiit   SuperinteiKleiit   of   VA'attr  .Service,   IJoston.    Mass. 


j.Jlxr  at  the  1!>14  (Jood  Roads  Congress  at  Chicago. 
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COST    OF    DEMOI.ISHI.VC     CONCRKTK    CHIMNEY, 

PUMPIXG  STATION 
Cost  to  DpmoUsh  First  160  ft. 
72  men  days  (a  $.".  (K)  per  day. 
3  men  days  @     1 .  75  per  day  


Tearing  Oowga  a  250=Ft.  IR©im\= 
foiPcedl^Coiracrete  ClhiasTmia©^^ 

A  •^jo-ft.  coiuivto  (•ImuiK'V  built  in  liMXi-u?  at  the  Tor- 
resdale  Pumping  Station  of  the  Phihulelphia  water- 
works, early  began  to  show  signs  of  decay,  particularly  in 

the  lower  100  ft.,  which  was  erected  in  the  winter  without        „u  ...r,,  .k,.,^  v^  ,.,,;„  pemay 
proper  precautions  against  freezing.     During  the  past        36 Se" days!  'ij^^fday 
year  its  condition  became  so  precarious  as  to  demand  its 
early  removal,  so  an  adjacent  brick  chimney  was  erected 


TOURESDAI.IC 


$360  IKI 
5  25 


.\veraite  eost  per  foot 


01  ft 


.■vveraKe  eost  per  ii 

Cost  to  Demolish  Lo..  ^ 

35  men  days  @  $5  00  per  day 
"     3  50  per  day 


Fh;.    1.      rnsciiKTK   ('iiiM\i:v    i)ii;i\{i    Ra/.ino 

(Note    sciibliy     Hurfme     about    iiildvvav     up    iiiid     woU     (letliucl 
plane.s   of   lifts.] 

and  a  contract  ciilcrcd  into  lor  tlu;  razing  of  tlie  coiicrctt; 
(himiiey.  On  account  of  the  ])ro.ximily  of  the  pumping 
station  and  other  Iniihlings  it  was  impo.-*silile  to  throw  the 
liiimney  down  ns  a  whole,  but  rather  laborious  piecemeal 
ilestniction  wan  re(piired.  'I'lie  (igiires  of  progress  and 
cost  lu-rewith  were  furnished  liy  Carletoii  V,.  Davis,  Chief 
of  IJureau  of  Water,   I'hiladelphia. 

The  cliimiiey    wa«  'i'>\    ft.   high   above  gmiiiid,    with   a 


Average  eost  per  foot 

Maximum  demoli.<hed  for  1  day  in  top  section  15  Ft. 
Maximum  demolished  for  1  day  in  bottom  section  8  ft. 
Approximate  Cost  to  Demolish  Chimney 

Foreman  5!)  men  days  (Sj  $5  00   . .  

Merhanics  48  men  days  @     5.00 

Mechanics  90  men  days  @    3.50.  

Laborers  39  men  days  @     1 .  75. . .    

Hope,  tools,  powder,  etc 


.$I75()0 

330 .  00 

63  00 


$295.  (H) 
240.00 
336.00 
68.25 
100.00 


Approximate  total  cost $1039.25 

Average  cost  per  foot  to  demolish $4.15 

Time  required  to  demolish  2.50  ft.,  59  working  days 

Average  per  working  day,  ft 4  25 

Bid  price  to  demolish  Was $2,260 

!il-ft.  lower  section  of  12-ft.  outside  diameter  and  10-iii. 
.«olid  walls  and  a  160-ft.  upper  section  of  10-ft.  outside 
diameter  and  fi-in.  solid  walls.  The  reinforcement  con- 
sisted of  heavy   vertical   deformed  rods   tied   by  closely 


(i^fo^. "  .'■■■■PHHHBHHf 

} 

V : 

ESh 

Fig.  2.     Old  TiKixFOiuKn-CoNcuETK  and  New    Buuk 

Clil.MNEY    AT    TOKHESDALE    I'UMPINU    STATION, 
PHILAUEI.IMIIA 

spaced  circumferential  rods  of  smaller  section.  The 
construction  was  carried  on  in  o-ft.  lifts,  which  made 
dear  planes  of  ,^e])aration  ;  it  was  here  that  failure  be- 
came first  evident. 

The  razing  was  all  done  l)y  iiaiid  by  two  and  three  men 
on  the  chimney  top  breaking  down  the  concrete  wall  with 
sledges  and  bars  and  throwing  the  j)ieces  over  the  side. 
The  reinforcing  rods  were  only  lapped  at  the  ends,  and 
thus  did  not  have  to  be  cut  or  .sawed.  Hut  very  little  of 
the  concrete  was  hard  enough  to  retpiire  blasting,  but 
seme  sections  made  such  dillicull  bar  and  sledge  work  that 
the  wall  was  loo,sened  up  there  by  small  shots. 

There  was  no  ladder  to  the  chimney  top,  so  the  work- 
men had  to  work  their  way  ii|i  the  inside  of  the  stack  by 
successive  short,  slanting  boards  footing  into  htiles  dug 
irto  the  concrete  as  the  lifts  progre.ssed.  Once  the  top 
was  reached  a  line  was  rigged  up  by  which  the  men  went 
up  and  down. 


.laiiiiii 


1 1,  mi:. 


K  \  (i  I  \  K  !•:  i;  I  N  (i     N  K  w  s 


v.) 


Willie  the  concrete  wiis  liclow  -taiuliinl.  |nnliciiltiilv  in 
(he  lowor  100  ft.  where  the  <loteri(iratioii  endanp'reil  tin- 
sialiilily  of  tho  stuck,  tho  stt-el  reinforcing  rodn  were 
ili()ri)iij;hlv  ;;rippe(1  and  showed  no  si^jns  of  rust  when  h' 
nioxed,  except  in  those  face  sections  where  spaliin^j  had 
evpo.M'il  the  steel. 

Tlic  taluilatcd  data  of  piof^rcss  and  tu-i  an'  ■.Ikiwii  hv 
the  lalile  printed  ahoM-. 

>; 

ILig^ht  Tractors  for  Coimsir^uic- 
tioBn  Worfe 

.Sinic  li;;ht  and  low  |)iiced  tractors  now  hein;:  intro- 
duced present  possihiiilies  lor  use  on  road  and  ;:eiieial 
constrnction  work  as  well  as  for  the  a;:riciiltiiral  work 
for  wliicli  they  are  desi<,nied  more  especially,  .'"inch  iiia- 
ehincs  woidd  i)0  of  atlvaiit,aj:e  in  many  cases  in  hauliii;,' 
material  to  the  work  or  distrihiitini:  il  on  the  work,  and 
the  cater|)illiir  type  of  tractor  can  lie  operated  snccessfiillv 
on  soft  i:roimd. 

'I'lIK     Kll.l.    TKAI'I'dl! 

'IMio  li^'iit  and  conxi'iiiciit  machine  shown  in  V'\>i.  1  is  of 
the  three-wheel  typo,  havinir  a  sinujie  steerinj,'  wheel  in 
front,  a  drixinu  uiicci  oi'i  one  side  and  a  >iiialler  carrvinj^ 


r„. 


A  ]i/^-Tox  Threk-Whi:i:l  Thactoi!  TTailin'o  a 
Road  SciiAi'i'i! 


wheel  on  the  oii|)osite  side.  It  is  built  i)y  the  Hnil  Tractor 
Co.,  of  .Minneapolis,  Minn.,  and  the  cut  shows  it  attached 
to  a  road  irrader. 

The  machine  has  a  forked  frame  and  upon  this  is 
mounted  a  12-hp.  two-cylinder  gasoline  en<rine.  There  are 
only  five  irears,  and  the  main  pinion  (with  roller  teeth) 
engages  an  internal  gear  on  the  l)ull-wheel  or  driving 
wheel,  whicii  wheel  is  .j  ft.  in  diameter  and  12  in.  wide. 
The  opposite  wheel  is  40  in.  diameter  and  the  steering 
wheel  is  28  in.  The  machine  is  alxuit  12  ft.  long,  ^1/2 
ft.  wide  and  51/2  ft.  high,  with  a  weight  of  3280  Ih.  It  has 
been  n.sed  experimentally  in  hauling  road  graders  and 
'■oad  drags. 

IUli/xk  Two-LK(i(iKn  Catkui'II,!..-!; 

A  light  tractor  which  has  the  peculiar  feature  of  lieiiig 
carried  entirely  by  a  ])air  of  caterpillars  is  shown  in  Fig.  2. 
-As  the  caterpillars  can  be  controlled  independently,  and 
thus  made  to  move  in  opposite  directions,  there  is  great 
tlexibility  in  steering  and  the  machine  can  be  turned  in 
little  more  than  its  own  length. 

The  5-in.  I-beam  frame  carries  a  ga.^^oline  enu'ine  of  10 
to  1.5  hp.,  of  the  horizontal  opposed-cylinder  tyjie  The 
engine  can  be  run  also  with  kerosene  or  oil  distillate,  being 
first  started  with  gasoline.  The  cater])illar  bands  are  12 
in.  wide  and  have  a  bearing  surface  about  ■)  ft.  S  in.  long, 
a  set  of  rollers  holding  down  that  portion  of  the  band 
between  the  sjirocket  wheels.     The  machine  is  about  S  ft. 


Kid.  2.    A  2i/^-To\  TiiArroK  oi-  tiiI':  f!ATi:iii'ii-i,Ai!  Tvjm; 

liiiii:.  ."•  ft.  wide  and  high,  and  weighs  .■j2()0  lb.  in  wciiLiii- 
nnlcr. 

riii~  maciiiiic  i>  known  a~  the  "liaby  creeping  grip' 
tractor.  It  is  built  by  the  Uiillock  Tractor  Co.,  ISO! 
Diver.sey  Parkway,  Chicago,  which  also  builds  larger 
machines  having  cat((rpillars  under  the  nar  end  mid  a 
pair  of  wheel-  uink-r  the  front  end. 


A    Dtiaralble    IReairaforcedl-Coim" 
cs'etle  Sco^y?^ 

While  a  number  of  ri'inforced-concnttc  scows  lunc  been 
built  in  the  last  few  years,  they  have  not  all  stood  up  well 
under  the  stress  of  wear.  On  the  Wclland  Canal  is  such 
a  scow  Avhich  has  seen  very  hard  usage  since  1910  and  is 
now  giving  admirable  service.     Tlie  acconi])anying  view 


Du^rpiNG  Stone  into  a   Fori:-YEAi;-r)i,i)   Co.\(i;kie 
Bai:(ii: 

sIkiws  the  scow  taking  a   12-ft.  dump  of  riprap  stone,  an 
indication  of  what  it  has  had  to  stand. 

This  scow  is  80x2  I  ft.  in  plan  and  7  ft.  dee|).  Its  walls, 
which  are  uniformly  21/2  in.  thick  and  reinforced  with 
14-'"-  rods,  were  poured  between  forms  and  were  not  plas- 
tered on  the  reinforcement  as  has  been  the  practice  in 
some  sinn'lar  work. 


so 
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Dredges 

Modern  di'velopmeiits  of  form  and  constructiou  in  the 
lineket  or  dipper  used  on  steam  shovels  and  dipper 
dredges*  were  the  subject  of  a  recent  inquiry.  A  state- 
ment by  the  .Marion  Steam  Shovel  Co.,  Marion,  Ohio, 
gives  the  following  information. 

The  older  types  of  dippers,  before  the  days  of  steel  cast- 
ings, were  made  entirely  of  jjlates  and  forgings,  and  the 
capacity  rarely  e.xceeded  2  cu.yd.  Changing  conditions 
and  requirements  made  necessary  the  employment  of 
larger  and  heavier  machines,  which  required  hirger  and 
stronger  dippers  that  could  stand  u[)  under  such  severe 
work  as  excavating  iron  ore.  stone,  hard  shale,  etc.  The 
first  development  was  the  dip])er  with  plate  front  and 
a  cast-steel  back.  Later  the  plate  front  was  replaced  with 
a  manganese-steel  casting.  .Manganese-steel  teetii  (both 
one-part  and  two-part)  have  been  tried  with  more  or  less 
success,  but  a  large  number  of  operators,  after  experi- 
menting with  various  designs,  iiave  gone  back  to  the  solid 
forged  teeth.  Cast-steel  dipper  bails  have  been  used  exten- 
sively. 

Dippers  vary  according  to  the  kind  of  work  ilu'y  are 
to  be  used  in.  In  trench  work  the  dipper  l)ail  i-  usually 
dispensed  with  and  the  hoisting  line  is  hitched  direct  to 
the  cast-steel  back.  In  such  instances  the  teeth  are  ])ro- 
vided  on  the  sides  of  the  dijiper,  in  order  to  cut  a  straight 
vertical  bank.  Dippers  for  coal  mining  are  ordinarily 
made  .somewhat  lighter  than  those  used  in  general  work, 
and  are  provided  with  special  pick-point  teeth,  to  avoid 
as  far  as  possible  the  breaking  nj)  of  the  coal. 

Di2)pers  for  handling  stone  and  kindred  materials  are 
made  very  heavy  and  of  rugged  construction.  They  are 
nmch  .shallower  than  the  usual  type.  For  soft  sticky  ma- 
terial it  is  sometimes  desirable,  and  often  necessary,  to 
design  a  dipper  with  more  than  the  ordinary  clearance, 
in  order  to  make  the  dumping  of  material  easy.  In  such 
digging,  it  is  also  customary  to  replace  the  teeth  with  a 
cutter  or  lip. 

Dippers  for  jdacer  gold  mining  must  be  so  designed 
that  the  door  and  all  joints  are  water-tight;  otherwise, 
the  fine  gold  will  escape  with  the  water  and  be  lo.tt. 
Usually,  this  is  accomplished  by  nu'ans  of  a  suitable  gasket 
between  the  bottom  of  the  dipper  and  the  dij)per  door. 
A  cutter  or  lip  is  also  desirable  on  a  dipper  for  this  class 
of  work  whenever  it  is  practical  to  use  it.  When  teeth 
are  used  the  material  passing  between  them  falls  back  to 
the  bottom,  and  the  gold  carried  with  it  is  much  nmrc 
diflicidt  to  recover  after  it  has  been  distnrl)ed. 
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NOTES 


t.roundwnlpr   I'liniitlOK  (or  n   Nrwrr  Trrnrb   In  UuickMniHl 

III  liiiil'lInK  about  four  niile.s  of  spvver  throuBrh  nwir.sh) 
Kround  with  quIckHand  »4uV>Hoil.  K.  .VlcShaff rey  &  .Son,  of 
Akron.  Ohio,  mndp  offertlvi-  use  of  the  well-pumiiiiiK  method 
for  drying  the  soil  before  excavation.  The  trench  ranwed  in 
depth  up  to  17  ft.  As  the  trench  approached  the  bad  ground, 
pipe  welU  were  Jetted  on  both  Hides  of  the  Une  of  the  trench 
3  ft.  apart  longitudinally.  These  were  1'/4-in.  driven  pipe 
connected  by  a  lar^cer  header  pipe  above  ground.  A  triplex 
liump  drawinsr  from  the  header  pipe  was  able  to  take  care  of 
about  100  of  the  wells.  Two  hours'  pumplnitc  before  dlKKlnx 
Htarted  drlcil  out  the  ground  enouKh  so  that  the  soil  stood 
with  only  occasional  local  braclnK. 

lus  noted 


'l"he  method  was  partioulaily  expeditious  because  the  well 
pities  could  be  iiut  down  very  ciuickly.  A  well  was  sunk  in 
from  two  to  three  minutes,  so  that  the  preliminary  work  for 
an  entire  section  of  trench  could  be  done  with  little  loss  of 
time. 

The  soil  seemed  to  be  dense  enough  that  the  pumps  could 
lower  the  ground  water  level  locally  below  bottom  of  trench 
without  exceeding  their  capacity  in  taking  care  of  the  in- 
flow. 

An  Uunsunl  Concrete  Structure — An  acid-tower  group  of 
reinforced  concrete  has  just  been  completed  for  the  Hammer- 
mill  Paper  Co.,  at  Erie,  Penn.,  by  the  Weber  Chimney  Co.,  Chi- 
lago.  Four  towers  10x99  ft.  set  in  a  square,  15  ft.  c.  to  c. 
form  the  sroui),  wtiich  is  made  a  unit  by  a  common  founda- 
tion  slab  and  a   housing  at   the   tup  embracing  all  lour  towers. 


.\\     UNTsrAl,    CoNCIiKTE    StIUHTUUK  : 
A    PaI'KU    MlbL 


.\(tl)    TOVVEUS    OF 


♦A  dipper  mounted  on  on  all-steel  dipi"!"  liandb 
recently  In  our  columns. 


The  towers  are  lined  with  special  tile  laid  in  acid-proof 
mortar,  to  resist  attack  from  the  acidulated  Uquor  dripping 
through  the  stone  filling  of  the  towers.  The  footing  slab  is 
32  ft.  square  by  6  ft.  thick:  Its  horizontal  reinforcement  is  en- 
gaged by  the  vertical  rods  of  the  tower  reinforcement,  anchor- 
ing the  lowers.  The  stack  shells  are  9  in.  thick,  with  ^4-in. 
verticals  and  %-in.  rings  of  sqviare  twisted  rods.  The  lowest 
tower  section  has  20  vertical  bars  in  the  circumference,  but 
at  the  lop  these  are  decreased  to  12  bars.  The  rings  are  spaced 
T)    In.   apart    in   the   lower   section   and    20   In.   apart    in    the   top. 

The  height  Is  99  ft.  from  foundation  to  tower  top.  A  floor 
over  the  towers  carries  a  housing  25  ft.  4  In.  square  by  7  ft. 
ti  In.  high,  where  rock  Is  stored.  Over  the  housing  In  turn  Is  a 
watei-  lank  11  ft.  square  by  3  ft.  high.  Walls  and  columns 
support  the  mof. 


.Iiiiiiiarv   II.  I')  l.'> 
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Fur  tilt'  tiist  tinic  in  tlic  liistorv  ^<(  the  Miircini  of  SIhihI- 
iinls,  II  (Ictnilcd  report  on  its  inanirolil  intivitifK  Iiiim  liccn 
issiu'd.  It  is  a  hi^rlilv  intt-rcstin^'  |>ani|ililct.  Director 
Stratton  i>  to  lie  congratulated  on  successfidly  settin;,' 
fortii  tlie  \arietv  ot"  the  Murcan's  prolilenis.  and  the  close 
interrelations  lietween  his  institution  and  tlie  countrv's 
industries  and  iirt>. 

A  snr|)risin<,dv  laii^e  animinl  of  wmk  i>  l)cin;;  dom- 
hy  tln'  Murcau  in  aid  of  enj^ineerin;,'  and  construction 
questions,  .\nion};  the  newer  ones  are:  Tests  of  steel 
colunnis.  studies  of  soil  properties  to  assist  the  foiniila- 
tion-soil  coininittee  of  the  American  Society  of  ('ivil  K\\- 
jrineors.  jiractical  study  nl'  alkali  elTects  on  concrete,  sei- 
ontilie  invest ipitiiui  of  the  set-produein;,'  constituent  of 
cement,  and  study  ol"  the  hrass  failures  on  the  Catskill 
.iipieduct.  Tiiere  is  stimulus  in  the  rejiort  for  every- 
one who  deals  with  technical  diilicullii's.  certainly  for  ev- 
ery projiivssive  enjrineer  and  industrial  man. 

What  the  Hureaii  has  done  is  .scattered  at  random  over 
a  larue  field  of  ])ossihilities.  Its  fullest  assistance  to  the 
constructive  arts  can  develo])  only  as  the  prohlems  of 
jiractice  are  hrouirht  to  its  attention  l)y  retpiests  for  ad- 
vice and  liel]).  Kven  now  the  facilities  of  its  lahoratories 
are  fully  taxed.  l)ut  hy  wise  selection  anionjj  the  prohlems 
offered  it  will  still  he  })ossible  to  expand  greatly  the  range 
of  work  done. 

^leanwhile  the  report — issued  hy  the  Department  of 
Commerce — ought  to  find  wide  circidation  and   readint:. 


Steel 


Supjiorting  large  turho-generators  on  a  steel  frame- 
work is  a  comparatively  new  development  in  power-sta- 
tion practice.  Until  ahout  six  years  ago,  practically  all 
heavy  machines  were  set  on  masonry  foundations.  The 
new  type  of  foundation  was  born  of  the  necessity  of  some- 
times installing  large  units  in  the  space  left  for  tho.se  of 
a  smaller  capacity  or  a  different  type.  With  the  steel 
structure,  also,  the  space-consuming  condenser  can  he 
placed  conveniently  beneath  the  turbine. 

The  so  called  .steel  foundation  is  not  yet  in  general  use. 
but  it  is  fast  gaining  in  favor.  Xot  so  long  ago  it  was 
thought  to  be  impracticable,  if  not  indeetl  impossible,  to 
design  a  framework  capable  of  carrying  suceessfidly  a 
rapidly   vibrating  load  weigliing  from   ;500  to    100  tons. 

The  first  attempt  to  accomplish  this  feat  was  made  in 
l'hiladel])bia  about  six  years  ago.  Since  then  similar 
structures  have  been  constructed  for:  Four  units  in  the 
Kent  Ave.  station  of  the  Brooklyn  Rapid  Transit  Co. : 
three  units  in  the  201st  St.  station  of  the  Tnited  Electric 
Light  &  Power  Co.,  New  York  City;  two  units  in  the 
Waterside  Xo.  2  plant  of  the  Xew  York  Edi.son  Co. ;  one 
unit  in  the  Marion  station  of  the  Public  Service  Electric 
Co.  of  Xew  Jer.sey;  and  one  unit  in  the  Gold  St.  station 

'  the  Edison  Electric  Illuniinating  Co.  of  Brooklvii.     Tn 


another  part  of  this  issue  the  sidient  features  in  the  dc 
sign  of  the  hteel  foundations  in  several  of  the  plants  men 
tioned  are  descriiied. 

In  all  en«('s,  the  unitH  thus  su|)|tortcd  are  of  the  hori- 
zontal type.  Very  large  ttirlKi-geiieralors  arc  availabh'  in 
the  horiztintal  ty|)e  at  less  cost  per  kilowatt,  on  aci-oujit  ol 
greater  sjiecd.  It  is  doubtful  whether  a  sati-factory  .-tcci 
platform  of  the  general  design  descriiicci  could  be  built 
to  carry  a  vertical  unit  on  account  of  the  greater  weight 
per  sf|uare  foot,  and  the  tonpie  consefpicnt  to  a  sudden 
stoppage,  in  the  event  of  a  short  cinuit. 


THe  Pearl  Harbor 

C  oirasttr^cfti  OEii 


Joel 


The  novel  rnrihod  iiroposed  by  tlic  Civil  Engineers  of 
the  .Vavy  for  the  construction  of  the  Pearl  Harbor  dry 
dock,  which  is  described  on  another  Jjage  of  this  issue, 
is  more  renuirkaiile  in  its  a|)i)lication  than  in  its  con- 
ce[)tion,  for  tlus  floating  cai.sson  lias  in  the  past  few  years 
bec(nne  a  familiar  adjunct  of  nuirine  construction.  But 
never  before,  so  far  as  we  are  aware,  has  the  floating 
cai.sson  been  utilized  for  .so  enormous  a  monolith  as  the 
sixty-odd  foot  full-width  section  now  proposed  nor,  so 
far  as  we  know,  has  it  ever  been  tried  for  dry  dock  work. 

The  di.sastrous  history  of  the  first  attempt  to  build  the 
dry  dock  along  the  eonventioiuil  lines  and  the  re])utation 
and  id)ility  of  the  engineers  who  recommend  the  new 
])lans  combine  to  make  the  adoption  of  the  floating  cais- 
.son  method  more  easily  understood  than  it  would  be 
were  engineers  to  study  the  method  solely  on  its  own 
merits,  for  it  must  be  admitted  that  the  hazards  of  con- 
struction loom  fairly  large.  Unfortunately,  the  remote 
location  of  the  work  will  make  personal  visits  to  it  im- 
possible to  most  engineers,  and  records  of  the  ])rogress 
made  will  certaiidv  be  awaited  witli  interest. 


DtiflHsir  <L/©^rses  iia  jtIb 
lE-iagnimeeiPnEa^ 

During  the  ])ast  two  years  we  have  given  much  space 
in  tlie  column  devoted  to  P^ngineering  Schools  to  out- 
lining the  short  winter  cour.ses  in  highway  engineering 
which  several  colleges  have  arranged  for  city  and  county 
engineers,  and  for  various  others  in  local  practice  who 
meet  modern  road  problems.  Since  the  opening  of  the 
])reseiit  college  year,  we  have  been  overwhelmed  with  an- 
nouncements of  these  courses  and  have,  therefore,  neces- 
.sarily  refrained  from  describing  any  of  them. 

Practically  every  engineering  school  in  the  country  this 
winter  throws  o])en  its  doors  for  from  one  to  eight  weeks, 
spreads  broadcast  through  its  region  a  hospitable  invita- 
tion, and  concentrates  attention  on  road  building  and 
paving  materials  and  methods,  for  the  benefit  of  engi- 
neers and  near-engineers  who  come  seeking  more  knowl- 
edge. Thus  has  sprung  up  quickly  one  of  the  interesting 
developments  in  American  engineering  education  and  one 
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wliii-h  calls  forth  a.lmiratioii  for  a  democratic  readiness  to      and  then  issue  to  him  a  formal  state  certifit  ate  attesting 


serve  in  any  way  where  need  is  found,  without  too  nnuii 
respect  for  some  of  the  old  academic  barriers. 


Eticeriraaias 


/aceEase 


One  of  tile  >ul)jcits  (iis(iis>ed  at  tiie  recent  annual  con- 
vention of  the  American  Institute  of  Architects  in  Wash- 
iugton  was  the  enactment  of  so  called  license  laws  gov- 
erninji  the  practice  of  architecture.  Several  states  have 
enacted  such  laws ;  that  of  Xew  Jersey,  for  example,  has 
been  in  force  for  a  dozen  years.  The  Institute's  commit- 
tee which  reported  on  these  laws,  while  expressing  a  quali- 
fied approval  of  the  general  scheme,  declared  that  unless 
these  laws  were  improved  in  some  respects  and  unless  ihe 
profession  kept  an  eye  on  their  workings  they  might  event- 
ually become  a  serious  hindrance  to  good  architecture. 

The  chief  criticism  which  the  committee  made  on  these 
laws  is  that  they  are  generally  framed  with  a  view  to  pro- 
tecting the  p\d)iic  health  and  safety,  this  being  indeed  the 
only  logical  reason  why  the  state  has  any  business  to  in- 
terfere in  such  matters.  Tlie  committee  of  the  American 
Institute,  however,  very  frankly  confesses  that  an  archi- 
tect is  primarily  an  artist  and  not  a  builder.  The  commit- 
tee says : 

Most  of  the  present  laws  define  the  tiualifications  of  an 
architect  in  a  way  that  would  leail  the  public  to  believe  that 
his  principi-l  duties  are  alonfj  structural  and  sanitary  lines. 
While  wt  know  that  he  should  have  some  knowlertsre  of  these 
matters,  they  are  not  by  any  means  the  principal  qualifica- 
tions of  an  architect.  The  architect  is  not  the  highest 
authority  on  construction  or  sanitation,  but  he  should  be  on 
idanninK,  grouping,  design  and  color.  Are  not  these  latter  re- 
(luirenients  more  necessary  of  possession  by  architects  to  help 
the  public  toward  better  architecture  than  knowledge  of 
trusses  and  plumbing? 

Honest  confession  is  good  for  the  soul,  and  it  will  be 
refreshing  to  many  engineers  without  doul)t  to  have  this 
frank  statement  on  record  fi'om  the  rejjresentative  archi- 
tectural society  of  the  country  that  the  engineer  and  not 
the  architect  siiould  be  the  sui)reme  authority  on  the  safe 
construction  and  wise  planning  of  a  building  and  its 
(•(jinpnient.  As  the  laws  now  stand,  however,  they  ])roceed 
on  tlie  theory  that  the  architect  is  the  final  authority  in 
these  matters  of  strength  of  trusses  and  columns,  and 
safetv  of  sanitary  plumbing.  Hence,  in  the  states  which 
rer|uire  architects  to  be  licensed,  the  engineer  who  de- 
sires to  engage  in  tlit;  construction  of  buildings,  even 
though  they  may  be  purely  for  utilitarian  jjurposes  ami 
devoid  of  any  architectural  i)retensions,  must  either  take 
out  a  license  as  an  an  liitect  himself  or  get  some  ai'chitcct 
to  sign  his  ]daiis. 

Tliis  situation  has  led  some  engineers  to  favor  the  en- 
actment of  laws  re(|uiring  the  examiiuitinu  and  registra- 
tion of  engineers  as  well  as  ai-cbitects.  Those  who  thus 
argue,  however,  appear  to  us  to  overlook  the  fundamental 
fact  that  architecture  is  substantially  one  profession,  wliile 
engineering  at  the  present  <lay  is  a  dozen  or  twenty  or  a 
binidred  ]»rofessions  instead  of  one.  It  might  be  feasilile 
to  examine  and  register  engineers  engaged  in  the  construc- 
tion of  buildings  as  architects  are  now  examined  and  rcg- 
istcreil  in  a  few  states;  or  to  examine  and  license  engineers 
engaged  in  the  laying  out  of  irrigation  systems,  or  engi- 
neers who  engage  in  the  practice  of  land  surveying,  or  en- 
gineers who  design  anrl  coiistr\ict  sewerage  systems;  luit 
when   it   i~  proposed  |o  gi\e  nil  engineer  an  examination 


his  competency  to  practice  any  branch  of  engineering  from 
building  a  subaqueous  tunnel  to  laying  out  a  railway  in- 
terloiking  plant  and  from  running  a  line  of  precise  levels 
to  designing  a  speed-change  gear  for  a  turret  lathe — when 
such  a  ])roposition  is  stated  in  plain  terms  its  absurdity  i> 
evident  upon  its  fai-e. 


asa^   lEira^aBaeeff's   aia  ^Ih©  Hew 
Yorfe  City  S©s=^ace 

Klsewhere  in  this  issue  we  report  the  work  undertaken 
by  the  Hoard  of  Estinuite  of  Xew  York  City  in  classifying 
all  the  employees  of  the  City.  The  matter  is  of  special  in- 
terest to  engineers  since  the  Bureau  of  Standards,  which 
is  doing  the  classification,  has  begun  by  classifying  and 
staiulardizing  all  the  city  engineering  work  and  employ- 
ees. 

With  the  general  aims  of  the  Bureau  of  Standards. 
every  worker  for  good  municipal  government  will  have 
entire  sympathy.  One  of  the  great  difficulties  in  secur- 
ing efficient  and  economical  city  government  is  not  alone 
the  uncertain  tenure  of  official  ])ositions.  but  the  fact  that 
appointment  and  promotion  are  dependent  on  other  things 
than  ability  and  etticiency.  But  good  intentions  do  not 
necessarily  ])roduce  good  results.  The  chief  thing  to  bi- 
feared  from  the  standardization  plan  as  outlined  by  the 
iiureau  of  Standards  is  that  it  may  place  too  much  au- 
thority over  matters  of  appointment,  promo. ion  and  sal- 
ary increa.se  in  the  hands  of  an  outside  bureau  and  thereby 
prevent  the  men  who  are  in  responsible  charge  of  work 
from  pr()])erly  controlling  the  men  under  their  direction. 
Com]»laint  is  general  among  engineers  in  public  service, 
and  has  often  been  voiced  in  our  columns,  that  the  civil- 
service  laws  now  in  force  have  to  a  great  degree  ham- 
pered the  work  of  the  men  in  res])onsible  charge  .so  that 
ibey  have  not  a  proper  voice  in  the  selection  of  their  own 
assistants  or  in  their  promotion. 

A  report  on  this  propo.sed  scheme  of  standardization. 
as  far  a  it  affects  the  engineers  in  the  city  service,  has 
been  made  by  the  committee  on  salaries  and  grades  of 
the  Municipal  Engineers  Society,  of  which  Alfred  D. 
Flinn  is  cliairman.  The  following  quotations  from  the 
rejjort  of  Mr.  P^linn's  committee  are  of  special  interest: 

tn  all  vocations,  the  ablest  men  will  be  attracted  to  places 
offering  greatest  opportunity  for  development  of  individual 
e.xcellencc  and  greatest  rewaid  for  excelling.  Freedom  in 
performance,  direction  and  control  of  work  is  also  important 
to  such  men,  and  must  extend  in  some  degree  to  selection  of 
assistants  because  many  qualities  of  fitness,  personality  anil 
I'haracter  are   not    detectable   b.v   examination. 

The  jiublic  employment  loses  many  of  the  brightest  men 
who  enter  it  and  accumulates  those  of  average  and  less  than 
average  ability.  The  best  s>  stem  will  not  avoid  this  result  in 
any  griat  oiganization.  public  or  private.  If  the  system  lie 
slavishly  followed  so  that  it  l>ecomes  the  master  and  not  an  in- 
strument   for   securing   the   best   possilde   service. 

Men  In  authority  and  their  chief  lieutenants  should  have 
sulficient  voice  In  the  ajipllcatlon  of  any  system  to  adapt  it 
froni  time  to  time  to  the  needs  of  their  work.  No  bureau  can 
be  competent  to  appraise  all  services  in  the  extremely  varied 
activities  of  New  York  City.  If  such  a  bureau  were  estab- 
lished. Us  i)owers  might  become  objectionably  great  unless 
checki-d.  The  control  of  the  staff  of  a  ilepartment  should  not 
by  Indirect  action  bo  taken  from  the  responsible  head  an. I 
vhtually  lodged  In  an  auditing  or  appraising  body,  or  li\  aii 
enu>loy'>'ent   bureau. 

We  believe  this  general  criticism  will  be  approved  by 
every  engineer  who  has  the  resptiusibilily  of  condolling 
a  large  staiV  of  assistants. 


.Iiiiiuai\    II.  I'M. 


K  N  (I  I  N  r.  !•:  \n  \  i.    \  i.  w.s 
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ILetttters  to  ttfine  E'^      ^  >)T 


niiintiimiiiiniiiiiiiiiiuiii 


An  Association   of  National 

Eni^ineerin^  Societies 

Sir—  1  liiiNc  ifiiil  Willi  iii(('n'>l  (lie  filitoriiil  in  ymir 
i>siu'  of  Di'f.  17.  icri'iriiii;  In  tlic  wnik  ul'  the  I'onsl  iiiul 
(iooilotic  Siiivfv.  Tluil  tins  iiii|Mir(!iiil  work  liiis  iicmt 
lict'ii  nivoii  iliu'  rccDf^iiilion,  cviMi  liy  ninny  rii^rinivrs.  to 
sjiv  nothiiijr  of  liiynion.  is  well  known.  Tin-  fiitl,  tlu-fr- 
foiv.  that  Swfi'tai-y  WiMliit'M  and  I'rcsiilciif  Wilson  lia\c 
calK'il  altontion  to  this  work  aii<l  of  the  necessity  that  it 
slioiiM  he  prosceiiletl  under  I'MVornlile  ((inditions,  and  that 
its  reeords  should  lu'  securely  i;uar<lc(l,  is  yratifyiiifj. 

It  seem.s,  liowev(M\  alto<rether  vniii  In  express  the  hope, 
lis  is  done  in  your  editorial,  that  the  national  enjiineeriiif; 
societies,  at  K'ast  as  now  constituled.  will  take  any  steps 
to  roint'oreo  the  recommendations  of  President  Wil.son 
and  Secretary  Hedlield.  This,  however,  is  only  one  ease 
out  of  a  {ireat  many  wliich  tends  to  show  that  it  is  time 
that  enirineers  should  take  some  concerted  action  for  tlie 
formation  of  a  national  association  emhracinf^  all  the 
liranches.  Electrical,  ^lechanical.  ^Iinin<j,  Civil,  etc.,  with 
iilUcials  known  for  their  ])rominence  in  business  and  eivic 
affairs  as  mcII  as  technical  enirineerinir,  which  will  make 
it  its  husiness  to  promote  in  every  way  the  le.iritimate  in- 
terests of  the  ]>rofession. 

It  is  altojrether  too  often  assumed  i)y  laymen,  thoufrh 
not,  it  must  he  admitted,  without  some  cause,  that  engi- 
neers are  only  technical  men  and  do  not  liave  a  liroad  out- 
look, or  have  little  husiness  sense.  Many  examples  can  he 
brought  forward,  of  course,  to  prove  that  there  is  just 
as  great  a  proportion  of  broad-minded  engineers,  and  en- 
gineers with  business  sense,  as  there  is  of  the  mendiers  of 
any  of  the  other  ])rofessions ;  but  so  long  as  we  sit  back 
with  folded  bauds  and  say  resignedly  that  everything 
exeept  looking  through  a  transit  or  designing  a  structure, 
or  writing  a  ])rofessional  ])a])er  is  uni)rofessional,  just  so 
long  will  the  general  jjublie  accept  us  at  our  own  estima- 
tion. 

It  should  he  entirely  feasible  to  form  a  national  engi- 
neering association  or  an  association  of  national  .societies, 
vhich  will  be  intluential  enough  to  make  itself  heard  on 
questions  of  national  and  state  policy  involving  engineer- 
ing questions,  and  which  will  consider  this  as  part  of, 
and  probably  the  most  important  i)art  of.  its  duties.  It 
is  to  he  hoped  that  engineers  of  all  kinds  and  all  engi- 
neers will  give  this  matter  some  little  thought  and  make 
a  continuous  effort  to  achieve  this  result.  If  we  keep 
hammering  at  it  long  enough,  we  shall  get  it. 

F.  T.AVis. 

.V»  Church  St..  New  ^'ork  Citv.  .Ian.  "i.    I'.M."). 

[In  our  opinion,  the  engineering  profession  need  not 
wait  for  its  national  societie.s,  with  their  more  or  less 
cumbersome  organizations,  to  move  in  matters  of  this  .sort. 
Here  is  the  opportunity  for  the  local  engineering  societies, 
on  whose  growing  im]v>rtance  we  have  recetitly  commented, 
to  do  effective  work.  ^leniorials  from  the  engineering 
so(-ietics  of  Cleveland  and   Thiladelphia  and  I'.oston  and 


Scraiilon.  and  half  n  dozen  other  cities  would  iiii<loui)tedly 
hiixe  weight  with  a  Congressman,  ipiite  as  niinh.  very  like- 
ly, as  actions  by  a  national  society  wliost?  standing  might 
he  wholly  unknown  to  him.  The  Secretary  of  Commerce 
and  Labor  has  ajipealed  through  the  columns  of  Esdl- 
m:i:iiimj  N'i;\vs  for  support  of  the  Coast  Survey's  work 
iiy  the  engineering  societies  of  the  c(Uii'try.  Surely  such 
an  jippeal  is  an  opportunity  for  the  profivsion. —  KniToii.  | 


Five    Yeas's'    SatisfacTfoiry 
perience   witlhi  a  Or'^veH 
OnE  Mixed  Favtsmmeimtt 
Concordlv  I 


Sir — My  attention  has  been  ciillnl  to  an  article  in 
KNUINKKltlNci  Nkws,  Nov.  2(1,  1 '•»  1  I.  entitled  "Xotes  (<ii 
Massachusetts  Highway  Work."  In  the  paragraj)!!  p. 
10.")!(,  on  gravel  and  oil  mixcl  roads,  y<»u  state: 

In  1910  the  town  of  Concor  4  laid  down  on  Main  St.  a  pave- 
ment surface  made  of  a  mixture  of  gravel  and  hot  asphaltii- 
oil  binder,  the  work  lieing  done  under  the  direction  of  the 
HiKhway  Commission's  engineers,  and  this  pavement  is  still 
in  excellent  condition. 

This  statement  is  incorrect  in  the  following:  The 
pavement  was  built  in  June,  1909,  not  in  1!)10,  and 
under  my  su])ervision  after  some  consultation  Avith  F. 
C.  Pillsbury,  Division  Engineer,  Massachusetts  Highway 
Commission.  It  was  paid  for  out  of  the  annual  appro- 
priation of  tlie  town  of  Concord  for  roads  and  bridges. 
I  inclo.se  a  brief  description  of  the  construction  methods. 
The  i)avement  has  certaiidy  proved  very  satisfactory  in 
this  in.stance  nnder  severe  trallic  conditions. 

The  piece  of  ])avenient  described  is  in  the  middle  of 
the  town  in  the  husine.ss  .section,  with  ear  tracks  in  the 
center  of  the  street.  The  jiavenient  therefore  not  only 
gets  all  the  through  traffic,  which  amounts  on  plea.sant 
.Sundays  and  holi<Iays  to  TOO  motor  vehicles  an  hour,  but 
in  addition  all  the  year  round  a  great  deal  of  heavy  mar- 
ket teaming  by  the  truck  gardeners  supplying  -the  city 
of  Boston,  and  all  the  lo(-al  traffic  composed  of  light 
delivery  wagons  and  heavy  wagons  carrying  ice,  coal, 
wood,  etc.,  all  on  narrow  iron  tires. 

This  section  of  pavement  is  100  ft.  long  and  ."iO  ft. 
wide  including  the  car  tracks.  The  foundation  is  an  old 
waterbouiid  macadam  road  1  in.  thick,  whidi  had  been 
in  about  ten  years  and  was  badly  rutted  aiul  very  muddy 
in  wet  weatlier.  The  old  macadam  was  first  thoroughly 
scraped  with  a  road  scraper  and  all  depressions  and  ruts 
leveled  with  lioes.  On  to])  of  this  was  applied  a  4-in. 
bituminous  coating  consisting  of  washed  gravel  and 
Standard  Oil  Co.  Binder  "B"  (90%  a.sphalt),  both 
ingredients  being  heated  and  mixed  at  the  gravel  pit. 
The  oil  was  heated  to  about  :300°  F.  and  the  gravel 
thoroughly  heated  without  burning.  The  pro])ortion  used 
was  .50  gal.  to  a  load  of  gravel  (1';!  eu.yd.).  After  be- 
ing thoroughly  mixed  this  was  cai'ted  about  1^/4  miles, 
spread  on  the  road  and  rolled  with  a  garden  roller  weigh- 
in<r  onlv  ;5()0  lb. 
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This  work  was  done  in  June,  1900,  and  no  repairs 
have  been  made,  with  the  exception  of  a  filled-in  sewer 
trench,  where  some  settlement  occurred,  and  a  lew  places 
where  hovses  stand,  the  urine  oi"  which  seems  to  disinte- 
irrate  the  material. 

The  first  cost  of  this  work  was  65e.  per  sq.yd.,  the 
oil  costing  9i^c.  per  gal.  in  barrels  per  carload  lot,  anil 
gravel  10c.  a  k)ad.  We  have  done  similar  work  since 
under  more  favorable  conditions  for  54c.  per  sq.yd. 

The  cost  of  repairs  made  on  this  section  for  the  five 
years  of  its  existence  has  been  $'20  in  round  numbers; 
and  today  it  is  in  first-class  condition  showing  very  little 
sign  of  wear  even  close  to  the  car  rails.  In  cutting 
through  this  pavement  for  a  sewer  trench  the  past  season, 
it  was  found  chat  the  wear  was  less  than  i/i  'H- 

I  think  that  a  smoother  and  better  finish  could  l)e 
obtained  l)y  xl:e  use  of  a  (i-ton  tandem  roller  on  tbis  class 
of  work. 

Joitx    M.    Kkvks,   Chairman, 
(.'oniinissioners  of  liuads  and  Bridges. 

Concord.   Mass..  Dec  "id,   1!»1  L 


^ir — Your  readers  of  p.  ll.il:  (ExciNEKiu.VG  Xews, 
Dec.  .'))  should  have  been,  and  I  think  should  yet  be 
favored  with  a  drawing  of  the  fall  increaser  of  recent 
date  (not  of  1907,  printed  Jvme  11,  1908).  Such  a 
one  I  ])lace  at  your  disposal. 

The  190T  design  was  the  first  one  ever  made  of  a  "fal] 
increaser,"  and  was  made  anterior  to  the  tests  conducted 
at  the  Holyoke  jmblic  testing  fiume. 

Following  these,  it  appeared  that  there  was  no  need  of 
constructing  discharge  channels  for  the  turbine  discharge, 
to  be  used  at  times  of  low  water. 

The  velocitv  of  the  water  through  the  holes  in  the  fall- 
increaser  casting  is  only  4  ft.  per  second  as  a  maxinmm 
('•>  in.  or  less  loss  of  head),  and  that  may  be  assumed  as 
part  of  the  price  to  be  paid  for  the  advantages  to  be 
created  by  the  use  of  the  fall  increaser,  amounting  in 
cases  to  an  average  of  tens  and  liundrcds  of  thousands  of 
ilollars  annually,  forever. 

Tbis  form  of  construction  also  reduces  lirst  cost  ma- 


terially, and  makes  of  tlie  fall  increaser  but  little  more 
than  a  culvert  under  tiie  power  bouse. 

It  should  also  be  made  plain  to  engineers  that  the 
method  of  the  several  '"ejector  flow  increasers,"  built 
since  1907,  was  tested  in  1905,  at  Geneva,  Switzerland, 
it  then  having  been  called  "I'Usine-Barrage,  Systeme 
►Saugey.'"'  Its  efficiency  is  about  ."5%,  or  so  small  that 
the  instrument  may,  I  think,  be  called,  as  I  have  called  it, 
"worthless" ;  whereas  the  maximum  efficiency  of  the  "fall 
increaser"'  so  far  obtained,  has  been  found  to  be  30.4%. 
If  we  add  that  the  costs  of  the  t^vo  do  not  differ  ma- 
terially (see  the  accompanying  cut),  then  no  proper  in- 
ducement has  existed  these  six  or  seven  years,  when 
wishing  to  utilize  the  power  of  freshet  water,  and  to  over- 
come the  evil  ett'ects  of  back-water,  to  l)uild  other  than 
according  to  fall-increaser  designs. 

Clkmexs  IIersciikl. 

■>   Wail   St.,  Xcw   Voik   Citv,  Dec.  S,   1<)14. 


Sir — T?eferring  to  the  artiile  in  your  issue  of  Nov.  5. 
1914,  p.  92(i,  entitled,  "Formulas  for  Locating  Frogs  and 
Switches  on  Circidar  and  Tangent  Tracks,"  by  Anders 
r>ull,  the  title  appears  to  be  a  misnomer.  The  article  in 
the  premise  starts  with  the  location  of  the  switch  known, 
and  deals  merely  with  the  relative  location  of  the  switch 
point  and  frog,  or,  in  otiier  words,  with  the  switch  lead. 

Throughout  the  demonstrations  given,  the  lead  curve 
is  considered  tangent  to  tlie  main  track,  and  to  the  frog 
at  tlie  frog  point,  a  fallacy  the  |)resent  writer  considers 
serious,  ami  one  that  every  i)ractical  track  engineer  and 
foreman  recognizes.  The  assumption  of  tlie  article  under 
discussion,  and  of  nearly  all  of  the  field-book  writers, 
dates  back  to  the  time  of  very  short  frogs  and  stub 
switches,  and  is  just  as  ob.solete. 

The  switch  rail  aiul  frog  are  straight.  This  fact  and  its 
ett'ect  on  the  length  of  the  lead  and  the  degree  of  the  lead 
curve  is  very  nuiterial.  The  American  Railway  Engineer- 
ing Association  in  the  formulas  for  switch  leads,  given  in 
its  "Manual  of  Recommended  Practice,"  considers  the 
switch  rail  and  frog  straight,  as  they  are  made,  and  the 
tables  of  rcconnuended  staiulard  switch  leads  are  com- 
])Utcd  on  this  i)asis. 
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C'(iiisitli'riii>j  till?  scopf  (.f  raiiwuy  ciirvon,  it  is  RomTnlly 
iMojuT  to  iiiako  till'  l(Mi;;tli  of  (lie  li'iid  t]w  anuw  on  curvi-H 
iis  on  tanj^'i'Mts.  Kor  all  inadical  inirpoM's,  tin-  (lc;;n'c  of 
till'  lead  ciiivi'  fntiii  (lie  inside  of  a  ciirviMl  track  i«  «'t|iial 
In  tlu>  dc^jivo  of  till!  lead  curve  from  a  straij,'l>t  track  plus 
lie  deforce  of  (Iio  e\irve  of  tiie  dirved  track.  And  con- 
versely, tlie  deirree  of  the  lead  curve  fiMm  the  outside  of 
;i  curved  track  is  the  de^'ree  of  the  lead  ciirvi-  from  a 
-traiijht  track,  less  the  (h'^rree  of  <urve  of  the  curved  track. 
The  case  where  the  ahove  is  not  siilliciently  accurate  for 
\\orkin<;  purposes  i-;  unusual. 

The  writer  has  not  comimird  the  diirerence  lietw.'i-n 
the  results  tiiat  would  he  ohtainod  liy  the  pro|)<t.sed  for- 
mulas and  similar  fornnihis  for  similar  conditions  where 
the  strai^du  switch  rail  and  fro;,'  are  considered,  hecause 
he  does  iu)t  helieve  it  worth  while.  However,  he  is 
stron,srly  of  the  opinion  that,  with  all  their  relinemeiit,  he- 
cause  of  ne.irlectinir  the  fact  that  the  fro;,'  and  switch  rail 
are  straiirht,  the  proposed  formulas  would  rrive  results 
further  from  the  truth  than  iiuliaitod  by  the  siniiile  rule 
outlined  ahove. 

Tile  desii,'nin;r  and  Held  en,i;iiieor  are  ;,'enerally  not 
loni'erned  with  the  len,i,'th  of  the  lead.  That  is  proi)crly 
lixed  by  standards.  They  arc  little  concerned,  too,  witji 
the  degree  of  tlie  lead  curve,  I'urtlier  than  to  avoid  a  com- 
bination of  fro.ir  and  track  conditions  that  will  ;,'ivc  too 
<harp  curves  as  determined  by  the  rule  just  recited.  The 
problem  that  really  does  confront  the  desi;,'nin^r  emjineer 
and  the  field  engineer  in  particular,  is  this:  Given  certain 
tracks  of  fixed  positions,  to  so  locate  frogs  of  fixed  angles 
that  the  connections  after  leaving  the  heels  of  the  frogs 
are  the  best,  or  are  at  least  siuli  as  to  give  practicable 
working  conditions. 

The  most  serious  mistake  made  iu  the  whole  consider- 
ation of  frogs  and  switches  starts  with  the  as.suni])tiou 
that  the  switch  rail  and  frog  are  curved.  This  has  led  to 
the  attempt  to  solve  all  track  problems  (whether  those 
between  the  switch  rails  and  frogs  or  beyond  the  frogs) 
as  though  track  connection.s  were  made  with  a  continuous 
simple  curve  from  point  of  tangency  with  the  main  track 
to  point  of  tangeucy  with  tlie  connecting  track.  All  prac- 
tical track  engineers  and  men  know  the  futility  of  this. 
There  is  nothing  else  that  has  cau.sed  and  still  causes  .so 
much  of  the  disrepute  in  which  track  engineers  are  held 
by  the  track  supervisors  and  foreman  who  attempt  to  put 
in  track  connections  to  stakes  whose  location  lias  been 
computed  by  thi.s  method. 

In  his  book,  "Track  Formulas  and  Tallies,"  the  writer 
attempted  to  show  that  it  is  just  as  simple  and  easy  to 
compute  frog  and  switch  locations  wliere  the  switch'rail 
and  frog  arc-  considered  straight  as  to  neglect  this.  And 
that  for  connections  heyond  the  frog  the  track  engineer 
should  work  from  the  heel  of  the  frog.  From  personal 
experience  in  staking  out  and  putting  in  hundreds  of 
switches,  and  in  the  design  of  many  yards,  the  writer 
knows  that  this  method  is  practicable  and  satisfactorj' 
and  that  stakes  so  set  may  be  followed  by  track  foremen 
to  obtain  connections  that  look  right  and  are  right,  and 
fit  without  fudging. 

The  writer  has  given  a  great  deal  of  thought  to  the  sub- 
ject of  track  connections,  and  from  his  thought  and  exper- 
ience, and  from  the  experience  of  others  as  far  as  he  can 
learn,  any  track  formula  that  does  not  take  into  account 
the  straight  .switch  rail  and  straight  frog  is  misleading. 


(;<>nt'riill\     iiiipniiiiriililr    ol     nppJKMt and    >lionld     be 

avoided. 

S.   S.    UoHKUrs. 
ItiiJiiv ,  liiiw  MiDiV  liuiii:iii.-^,  ( 'uii-iilliiig  I'lngincerK. 

Chicago.  Nov.   10.  |!»1  I. 

I  in  accordance  with  our  ii-iial  piaciue  (he  above  let- 
ter wjiH  referred  In  Mr.  r.iill.  Mis  reply  is  given  he- 
low.   -Kiirroii.  I 

Sir-  I  have  reinl  with  interest  .Mr.  Kobcrts'  comment 
on  my  article  on  "Konnnlas  for  Ijocating  KrogH  and 
Switches."  In  problems  of  tlie  kiml  referred  to,  the 
location  of  one  point  (the  switch  jioint  or  the  frog  jioint) 
must  be  given  or  asHunierl,  the  problem  being  otherwise 
indefinite.  Having  determined  the  lead,  by  means  of 
the  formulas,  we  liav(;  all  the  information  recpiired  for 
locating  the  other  point,  .so  I  fail  to  see  in  wliicli  respect 
the  title  is  a  misnomer. 

Mr.  Roberts  objects  to  the  generally  adopted  way  of 
treating  track  problems,  by  which  the  turnout  circle  is 
assumed  as  being  tangent  to  the  main  track  and  to  the 
frog  at  the  frog  jmint,  on  the  ground  that  this  condition 
does  not  correspond  to  the  actual  layout  in  the  field. 
As  anyone  familiar  with  the  method  knows,  this  assuni])- 
tion  is  made  only  for  the  ])reliminary  computations.  The 
results  thus  obtained,  being  not  intended  for  the  field 
layout,  should  not  be  furni.shed  to  the  foreman.  The 
track  engineer  doing  .«o  would  rightly  be  blamed. 

The  results  are  to  be  u.sed  only  as  a  basis  for  the  actual 
layout,  tangents  being  in.serted  at  the  frog  and  switch 
and  another  value  substituted  for  the  theoretical  radius. 
Having  located  the  turnout  under  the  first  assumption, 
however,  the  latter  jiart  of  the  work  is  simple  and  calls 
for  no  detailed  explanation. 

I  believe  that  treating  the  problems  to  which  my  tables 
refer  in  the  way  suggested  by  .Air.  Roberts,  would  lead 
to  unexpected  difficulties,  as  they  are  all  what  he  calls 
unusual  cases,  as  the  rule  about  the  sum  or  difference  of 
the  degrees  of  the  curves  is  not  apjjlicable  to  anv  of  them. 
On  the  other  hand,  by  .solving  first  for  the  theoretical 
values,  the  work  may  he  laid  out  according  to  fixed 
standards  and  the  mental  .strain  is  reduced  to  a  minimum. 

Andkks  Bui,!,. 
New  York,  Nov.  19,  11)11. 

m 

Tlhe    E-lectlnoim    aim   tUhie   Ammceipacsiim 

Socaetts^  (D)f  Ca^al  Eiagaime©2^s 

Sir— Referring  to  .Mr.  Molitor's  reply  to  mv  letter  of 
Jan.  2,  published  in  your  issue  of  Jan.  7,  relative  to  the 
contest  in  the  American  Society  of  Civil  Engineers'  elec- 
tion : 

Mr.  .Molitor  raises  the  question  of  the  number  of  mem- 
bers of  the  nominating  committee  from  any  district,  stat- 
ing "as  a  matter  of  fact  there  are  but  two  members  of  the 
nominating  committee  from  anv  district."  This  state- 
ment is  not  correct  if  the  five  "past-presidents  who  are 
members  of  the  committee  are  considered  as  being  from 
the  districts  in  which  they  reside.  The  three  members  in 
i.Mstrict  No.  1  referred  to  in  my  letter  were  the  two  spe- 
cially elected  representatives  from  the  district  and  the 
one  past-president  who  resided  in  the  district  at  the  time 
of   the   nomination. 

A.  \V.  Caim'Kxtei;. 
Acw  \ork,  .Jan.  11,  1915. 
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syXOPSIS — Extraordinary  scheme  for  buUding 
Pearl  Harbor  dry  dock,  Hawaii,  devised  by  Bureau 
of  Yards  and  Docks,  U.  S.  Navy  Department. 
Original  dock  bottom,  of  concrete  placed  under 
ivater  inside  of  coffer-dam,  blew  up  in  February, 
191S.  Present  scheme  involves  construction  of 
heavily  reinforced-concrete  box  on  temporary  float- 
ing dry  dock  and  the  sinking  of  a  superposed  coffer- 
dam fastened  to  this  box,  which  forms  one  section 
of  the  bottom  of  the  dock.  Fidl  details  of  scheme, 
which  was  first  suggested  by  Civil  Engineer  F.  R. 
Harris,  U.  S.  Xavy  and  which  is  partly  due  to  the 
late  Alfred  Noble,  who  visited  the  site  just  before 
his  death  and  partly  to  various  Civil  Engineers  of 
the  r.  S.  Navy. 

On  Feb.  17,  1913,' a  blowout  in  the  bottom  of  one  of  the 
coffer-dams  used  in  construction  of  the  new  United  States 
naval  dry  dock  at  Pearl  Harbor,  Oahu  Island,  H.  T., 
stopped  all  construction  work  on  the  dock.  From  that 
time  until  late  last  3'ear  a  series  of  investigations  has  been 
under  way,  mainly  under  the  direction  of  the  Bureau  of 
Yards  and  Docks  of  the  U.  S.  Xavy  Department,  and  on 
Nov.  25,  191-1,  the  department  signed  a  supplemental 
agreement  which  provides  for  a  new  design  for  the  Pearl 
Harbor  dry  dock.  The  conditions  surrounding  the  failure 
of  the  first  dry  dock  and  the  studies  leading  to  the  new 
design  are  of  great  interest. 

Original  Foundatiox 

The  Pearl  Harbor  dry  dock  was  originally  planned  (see 
ExGiXEERixG  News,  Dec.  9,  1909,  p.  636)" to  be  1100  ft. 
long,  divided  into  two  sections  by  means  of  a  central  gate. 
The  contract  was  awarded  to  the  San  Francisco  Bridge 
Co.  in  1909  for  a  dry  dock  600  ft.  long,  and  the  following 
year  this  dock  was  increased  to  800  ft.  with  an  increase 
in  breadth.  Construction  on  that  dock  was  started  in 
1910.  It  was  to  be  built  as  a  solid  concrete  structure  with 
a  heavy  mass  concrete  floor  to  act  as  an  inverted  arch. 
All  of  the  Hawaiian  Islands  are  volcanic  and  the  site  of 
the  drj-  dock  was  a  heavy  lava  rock  plateau  about  15  ft. 
above  tide  level  and  15  or  20  ft.  in  thickness.  As  it  was 
originally  deposited  as  a  volcanic  flow  it  has  in  it  layers  of 
broken  coral,  lava  rock,  lava  mud,  etc. 

The  site  was  first  e.xcavated  to  subgrade  by  dredging. 
It  was  then  divided  into  four  sections  148  ft.  wide  (the 
total  out-to-out  width  of  the  dock)  and  200  ft.  long. 
Heavy  timber  cribs  were  sunk  into  the  excavation,  12-in. 
slieetpiles  driven  around  them,  and  the  space  behind  the 
sbeetpding  back-filled.  It  was  then  the  intention  to 
j)ump  out  the  cotfer-dams  one  by  one  and  build  the  side- 
walls  and  bottom  of  the  dock  inside  of  them. 

On  completion  of  the  cribwork  and  sheeting  for  the 
first  section  an  atic»iipt  '  o.s  made  to  unwater  the  dam. 
When  this  had  been  lowered  about  17  ft.  the  cribwork 
started  to  rise  and  punning  was  discontinued.  Previous 
tc  this  no  piles  had  Im-n  driven  in  the  foundation,  hut 
ill  tills  tim(!  on  accoiii;*  of  the  conditions  which  arose  |»er- 
iiii--i(p|i    was  given   to  drive   piles  (tviT   the  entire   bottom 


and  to  deposit  8  ft.  of  concrete,  that  is  one-half  of  the 
dock  floor,  under  water  through  tremies. 

Section  1  was  then  partly  unwatered  to  a  depth  of  37 
ft.  Considerable  leakage  occurred  through  the  concrete, 
which  on  inspection  was  found  unsatisfactory.  The  leak- 
age increased  so  much  that  the  pumps  available  could  not 
take  care  of  it  and  the  section  was  flooded. 

At  this  time  an  appropriation  was  procured  for  the  in- 
creasine;  of  the  size  of  the  dock  so  that  it  was  decided  to 
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Ittiild  il  I'or  ltl(Mt-l"i.  Ini-lli;  ilml  is,  ii  liftli  sortictn  of 
rotrfi-iiiiin  was  iitlili'il.  Arcorilin^rl.v  tlw  coritruftdrs 
slnrti'il  llu'  work  (Hi  Settidii  "J,  diiviii;;  piles  anil  doposit- 
iuji  loiun'to  under  water  l»y  tri'Miies,  at  the  Hiune  time  re- 
liiDvin^  all  the  lean  unsatisfnetorv  ciinerete  in  Section  1. 
On  e(tni|>letion  of  Section  'i  (with  tlu'  S-ft.  hotloni  aw  pei- 
luitteil).  iinwaleriiii!;  of  llie  section  was  lie^Min  in  tin- 
first  part  of  Kehruary.  IHI.I  ( Kij,'.  1,  a).  After  the 
water  in  the  interior  had  heen  lowered  sli;,ditly  over  .'H) 
ft.  the  entire  .section  hejjan  to  rise  slowly  at  lirsl,  h\it 
limre  rapidly  as  pnnipinfj  continued.  I'unipinjj  was 
stopped  and  an  attenijit  nuide  to  tloud  the  section,  hut 
this  time  the  risinji  had  iiecome  marked  and  rapiil  ami  the 
entire  .section  rose  several  feet  and  collapsed. 

1nvi;stioati()\s 

Shortly  after  the  failure  tiie  I'liicf  of  tiie  Mureau  of 
Yards  and  Hocks,  Civil  Kn^'ineor  II.  Ii.  Staid"ord,  V.  S. 
Navy,  aci'ompanied  hy  ("ivi!  ]'',ni;ineer  F.  !{.  Harris,  U.  S. 
Navy,  visited  the  site  to  examine  the  conditions  there,  and 
after  invesliijaliou  rei)orted  that  the  failure  was  due  to 
hydrostatic  pressure,  which  overcame  the  weij^ht  of  tlu; 
concrete  hot  torn  and  the  urip  of  the  anchorage  ])i]es. 
Jlessrs.  Stanford  and  Harris  reported  that  it  was  ])os- 
s'ble  to  huild  the  dry  dock  in  accordance  with  the  plans 
and  the  methods  heinjr  followed,  i)ut  that  it  would  entail 
changes  involving  tiie  placing  of  more  concrete  hy  treniies 
and  possibly  the  loading  of  sections  by  removable  ballast. 

In  July,  1913,  Civil  Engineer  Harris  submitted 
a  report  to  the  department  in  which  he  suggested  the 
abandonment  of  the  previous  plan  of  building  the  dock 
and  suggested  its  construction  by  floating  cais.sons,  divid- 
ing the  entire  dock  into  ten  sections,  each  section  to  l)e 
constructed  in  a  .separate  caisson  Avhich  should  be  built 
and  launched  and  the  sides  built  up  and  lowered  to  place 
in  proper  alignment  by  filling  with  concrete  masonry; 
the  spaces  between  the  sections  were  then  to  be  filled  with 
tremie  concrete. 

Somewhat  later  a  board,  consisting  of  Civil  Engineers 
Harris,  Gayler  and  Gordon,  who  had  made  tests  and  in- 
vestigations at  the  site,  reported  that  the  site  was  suitable 
for  construction  of  the  dock  as  intended  but  there  would 
be  reason  to  expect  .some  une(|ual  settlement  and  result- 
ing cracks  which  would  be  unsightly  and  might  shorten 
the  useful  life  of  the  structure. 

XoBLp;  Rki'oiit 

In  August.  1913,  the  Xavy  Department  reciuested  the 
late  Alfred  Noble  to  visit  the  site,  examine  and  rejwrt 
upon  the  general  situation,  and  recommend  procedure 
for  completing  the  dry  dock.  Mr.  Xoble  spent  l"-i  days 
at  the  site  during  which  period  additional  borings  and 
tests  were  made  under  his  direction.  He  rc])orted  to  the 
department  on  Oct.  20,  1913,  and  recommended  the  adop- 
tion of  a  floating-caisson  method  of  construction  similar 
to  that  pro])o.sed  by  Mr.  Harris.  His  recommendations 
for  the  future  carrying  on  of  the  work  were,  in  his  own 
words,  as  follows: 

A  different  method  of  construction  should  be  adopted;  one 
that  will  be  safe  at  every  step  in  the  construction  and  afford 
a  satisfactory  dry  dock  when  completed. 

Two  general  methods  have  been  suggested  and  have  been 
studied  in  connection  with  this  report.  One  of  these  provides 
for  building  the  dock  in  sections,  each  embracing  the  full 
width  of  the  dock  for  a  length  along  the  axis  of.  say,  100  ft., 
more  or  less;  the  other  methiid  contemplates  the  use  of 
concrete   blocks,    built   above   water,   and   placed    by   means   of 


Iho  pownful  dnirl.k  now  lit  tlKi  nlallon.  The  ttpiieeH  lietweon 
Morku  woulil  br  nil<'>l  with  treinlB  roncreti?  iiii'l  the  relii- 
fiMfKniKht   InclONud   in   I  ho  llnlNhnd  Hour 

Mr.  Noble  Hiihmitted  two  ntinlieH  for  the  nrst-muncd 
melhoil,  'I'ype  .\  ami  'i'ype  H,  which  are  sliuwn  as  Fig.  1, 
1)  and  r'.  The  principal  ^leps  in  the  construction  of  the 
.\ohle  'i'ype  A  |>hin  are  as  follows: 

Th«  (Irnl  nlop  would  Im  lo  liulld  nti  open  ciilH«on  of  reln- 
forrnd  coriiroeH  of  lli«  full  deplli  of  the  MnlMhed  concrete 
lleior.  lo  lio  Hiink  In  pliu-o.  mid  whim  completed  to  form  ii 
NDrtlon  of  Moor  and  ii  biiMo  for  eorri-Nponding  MeetlonM  of  the 
mIiIk  wiiIIh.  It  Id  iiiaMHivu.  hiivliiK  a  Moor  2  ft.  thUk  and  fide 
wuIIh  I '/i  fl.  tlil<k.  Interior  li>nKltu<llnal  and  itohh  walls  1 
ft.    Ihlek.    Hpared    Keneially    II    ft.   r.    lo  c,   divide   the    Interior 

Into  I kelM  open  iit  the  lop.     The  Moor  and  all   the   wnllB  are 

HtronKly  reinforced.  .Such  a  ealHHon  will  be  of  great  Htrength. 
and  with  ItH  eoffer-ilain  will  weigh  nearly  fiOOO  toiiH.  Tt  would 
be  preferable  to  build  the  calHMon  In  a  llo.itlng  box  or  dry 
dock  rather  than  on  launching  wayH.  If  t:;.JH  built  and  any 
leaks  were  found  In  the  concrete  structure  when  admitting 
water  to  the  dock  It  (•f)uld  be  unwatered,  the  defective  place 
made  gtioil.  ami  ;ill  risk  from  this  cause  averted.  It  would 
be    lloaled    without    shock    or    contingency    of   any    kind. 

The  bottom  of  the  dock  would  h;ive  lo  be  carefully  pre- 
pared  to  receive  the  caisson. 

The  caisson  with  Its  coffer-dam  woubl  then  be  sunk  to  the 
bottom  by  rilling  it  with  water,  control  of  the  sinking  being 
maintained  by  means  of  a  central  coffer-dam  which  sub- 
divides the  c.-iisson. 

The  jjlacing  of  concrete  in  the  pockets  of  the  caisson 
woulil  then  be  proceeded  with  by  means  of  a  tremie.  When 
the  pockets  are  filled  the  end  coffer-dams  could  be  pumped 
out.  the  sldcwalls  of  the  dock  built  in  the  open  air  and  the 
coffer-dams  removed.  Closures  In  the  bottom  between  ad- 
jacent sections  would  be  made  by  tremie,  and  in  the  side 
walls  by  concrete  placed  in  the  dry  with  the  use  of  bulkheads. 

The  Noble  Type  B  caisson  construction  was  similar  to 
Type  A,  with  the  princi])al  dilference  that  this  cais.son  was 
to  be  sunk  under  the  weight  of  concrete  built  in  place, 
i;istead  of  being  sunk  by  admitting  water.  This  type  re- 
quired considerably  less  reinforcement  and  coffer-dam 
work  than  Type  A,  and  would  obviate  the  use  of  tremie 
concrete  except  in  closures  between  sections. 

With  a  plant  and  working  force  capable  of  placing  1000 
cu.yd.  of  concrete  per  day  it  would  require  10  to  12  days  to 
sink  the  caisson.  The  risk  of  accident  during  the  ])eriod  would 
jie  appreciable,  and  this  constitutes  the  most  unfavorable 
feature  when  comparing  it  with  Type  A  with  its  period  of 
hazard  of  only  a  few  hours.  This  disadvantage  is  offset  to 
some  extent  by  a  reduction  of  cost  by  placing  the  floor  con- 
crete in  open  air  instead  of  using  the  tremie  as  required  with 
Type  A.  This  would  not  only  effect  a  saving  of  $100,000  to 
$1.^0,000,  but  would  improve  the  quality  of  the  work.       «      «      » 

The  caisson  plan  submitted  by  Mr.  Harris  shows  a  much 
lighter  construction  than  that  proposed  in  this  report.  This 
reduced  weight  facilitates  launching  the  caisson  from  ways 
instead  of  floating  it  in  a  floating  dry  dock.  The  lighter  con- 
struction increases  the  danger  of  leakage  from  strains  in 
launching  and  during  subsequent  handling.  »  »  •  •  i  am 
not  mentioning  these  differences  as  l)eing  extremely  serious; 
I  believe  the  plan  is  practicable,  but  involving  rather  more 
ris"k  in  construction  than  Type  B  becau.se  the  caisson  lias  less 
strength,  and,  if  built  on  ways,  has  in  addition  the  launch- 
ing risk.  I  believe  that  the  additional  safety  in  floating  the 
caisson  and  in  permitting  a  heavier  and  stronger  construction 
which  the  floating  dry  dock  affords  is  well  worf.  its  cost 
as  an  item  of  plant.  •  •  *  *  In  my  opinion,  one  feature  of 
the  construction  proposed  by  Mr.  Harris  should  bo  changed 
radically.  This  is  the  use  of  lean,  porous  concrete  to  fill  the 
pockets  of  the  caisson  and  to  form  the  side  walls.  There  has 
been  abundant  experience  to  show  that  concrete  will  disinte- 
grate where  sea  water  seeps  through  it;  and  in  sea-wall  con- 
struction, where  subject  to  varying  water  pressures  tending  to 
produce  seepage,  it  is  necessary  to  make  the  concrete  practi- 
cally impervious.  This  cannot  be  done  even  under  the  most 
favorable  conditions  if  the  proportion  of  cement  to  sand  is 
less  than  1:2%.  This  defect  in  the  plan  is  easily  remedied  and 
does  not  affect  the  practicability  of  the  proposed  method  of 
construction.    •     •     •     • 

The  principal  objection  to  the  plan  for  construction  by 
means  of  precast  concrete  blocks  placed  by  derrick  lies  in 
the  large  number  of  joints  extending  through  the  masonry. 
The  horizontal  joints  in  the  sidewalls  formed  in  tremie-placed 
concrete  would  contain  more  or  less  defective  material.  There 
Is    no    reason    to   doubt    that    the   dock    could    he    made    water- 
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tight,  but  perhaps  after  considerable  time  and  expenditure, 
and  it  would  not  be  expected  that  the  completed  dock  would 
have  the  same  degree  of  permanence  as  if  built  by  one  of  the 
caisson  methods.  On  the  other  hand,  the  cost  might  be  con- 
siderably less. 

In  preparing  a  general  plan  for  continuing  the  construc- 
tion of  the  dock  I  have  deemed  it  important  to  present  one 
by  which  hazards  during  construction  will  te  avoided  as  far 
as  practicable  and  a  structure  provided  which  will  be  ade- 
quate and  permanent.  •      «      •      • 

Risks  during  construction  would  be  avoided  to  a  satis- 
factory extent  by  the  block  construction,  but  the  completed 
work  with  its  numerous  joints  could  not  be  expected  to  be  as 
permanent  as  if  built  in  larger  sections.  Either  of  the  caisson 
methods  would  give  a  better  dock  with  little  or  no  additional 
risk.  The  highest  degree  of  safety  at  every  step  in  the  con- 
struction would  be  secured  by  the  adoption  of  the  Type  A 
plan.  •  »  »  •  but  the  added  risk  with  Type  B  is  not 
great  •  •  »  *  and  some  reduction  in  cost  and  betterment 
in  quality  of  work   would   be   effected.   •      •      •      * 

Adopted  Pl.vx 

After  considerable  delay  the  Xavv  Department  gave 
consideration  to  the  adoption  of  the  plan  recommended  by 
Mr.  Harris  and  improved  by  Mr.  Noble  of  constructing 
the  dry  dock  by  floating-caisson  method.  Meanwhile,  in 
March,  191i,  Civil  Engineer  L.  M.  Cox,  U.  S.  X.,  de- 
signed and  detailed  a  method  of  construction  for  carrying 
out  the  contract  design.  This  method  involved  the  use 
of  a  steel  ballast  tank  98  ft.  square  in  plan,  with  wooden 
inclosing  coffer-dams  which  would  provide  working  cham- 
bers for  building  the  sidewalls.  The  tank  was  to  be  sup- 
ported either  on  timber  grillage  or  upon  steel  construc- 
tion, so  as  to  form  tunnels  about  12  ft.  wide  and  10  ft. 
high,  in  which  transverse  reinforcement  for  the  dock  floor 
Asould  be  placed  and  the  concrete  of  the  floor  completed. 

By  this  time,  April.  lOli,  the  department  had  in  hand 
enough  suggestions  of  various  sorts  to  enter  into  agree- 
ment with  the  contractor.  Accordingly,  on  Apr.  13,  1914, 
the  Chief  of  the  Bureau,  H.  R.  Stanford,  presented  to 
the  contractor  a  method  of  construction  prepared  by 
himself  but  ba.sed  largely  on  the  various  suggestions  pre- 
sented, and  particularly  on  the  original  suggestion  pre- 
sented by  Mr.  Harris,  with  the  modifications  of  Mr.  Cox. 
The  plans  were  approved  by  the  contractor  through  his 
engineer,  F.  B.  Smith,  who  also  contributed  some  valuable 
suggestions.  Mr.  Noble's  deatli  prevented  his  approval  of 
this  particular  design. 

The  scheme  which  will  be  undertaken  and  for  which 
an  additional  contract  of  $1,2()1,350  was  signed  on  Nov. 
25,  1914,  by  the  San  Francisco  Bridge  Co.  and  the  Navy 
Department,  calls  for  a  dry  dock  1029  ft.  long,  138  ft. 
\vi(ie  from  inside  to  inside  of  coping.  The  main  difference 
in  section  from  the  old  dock  is  that  it  has  a  Hat  bot- 
tom, resting  on  a  bed  of  stone  and  gravel  1  ft.  thick 
leveled  over  timber  piles.  This  dock  is  to  be  i)uilt  by 
Hoatin^  caissons,  the  main  structure  being  divided  into  16 
sections.  The  pump  well  itself  will  be  constructed  in  the 
17th  section.  The  adopted  method  is  siiown  diagram- 
matically  by  the  use  of  models  in  the  accompanying  fig- 
ures. The  principal  features  of  the  adopted  plan  are  as 
follows:* 

(n)  The  dock  is  to  be  built  In  sections  60  ft.  long  and  full 
width  of  the  dock — 152  ft.  There  are  to  be  16  such  sections, 
placeil   about  T>  ft.  apart. 

(I>)  The  base  of  each  sectiftn  Is  formed  by  a  system  of 
structural  steel  trusse.-)  extending  across  the  dock,  with  steel 
bracing  lenKthwise  of  the  dock,  together  with  the  embedding 
concrete  of  the  dock  floor,  which  will  be  10  ft,  thick  and 
flat  on  the  bottom.  The  steelwork  of  each  section  weighs 
approximately   1!>0   tons. 


(c)  The  bases  will  be  built  upon  a  floating  dock,  de- 
signed for  this  specific  purpose,  to  be  provided  by  the  con- 
tractors as  a  tool  for  use  during  the  construction  of  the  dry 
dock.  The  steelwork  of  the  base,  erected  on  the  floating  dock, 
is  shown  in  the  view  of  the  model  in  Fig.  2. 

The  concrete  at  the  sides  and  ends  of  the  base  will  be  car- 
ried up  to  the  full  height  of  the  base,  forming  a  heavy  in- 
closing wall,  and  to  about  half  height,  or  S  ft.,  in  the  middle 
portion.  The  average  thickness  of  the  concrete  of  the  base, 
completed  to  this  extent,  will  be  about  10  ft.,  and  its  gross 
Weight  will  be  about  7600  tons;  but,  due  to  its  partial  sub- 
mergence, the  net  weight  carried  by  the  floating  dock  at  this 
stage  will  be  less  than  5000  tons. 

(d)  The  floating  dock,  carrying  a  base  completed  to  the 
extent  described  in  the  preceding  paragraph,  will  then  be  sunk 
to  an  extent  sufficient  to  receive  the  ballast  tank  and  cofEer- 


•From   a   paper   bv   Civil    lOnglneer   E.    H.   Oayler,    Civil   En- 
flneer,   ('.  .S.  Navy,  prepared   for  the  department. 


Fids.  2-4.     MouKLs  Sjiowixci  riaK;i;KssivK  Si.xKixt;  ok 
Coffer-Dam  for  Peari.  Harbor  Dry  Dock 

(Upper  view  showing  steel  framework  of  base  on  floating 
dock.  .Middle  view  showing  tanks  and  coffer-dam  on  base  in 
floating  dry  dock.  Bottom  view  showing  ballast  tank  and 
coffer-dam  sunk   in   place.) 

dam  structure.  This  is  a  strongly  braced  steel  structure,  con- 
sisting of  a  ballast  tank  60x108  ft.  in  plan,  with  integral  end 
coffer-dams  forming  working  spaces  for  building  the  side 
walls.  The  total  width  over  the  plating  of  the  eixl  coffer-dams 
Is  152  ft.,  and  the  total  height  of  the  structure  Is  45  ft. 
To  the  bottom  of  the  tank  are  secured  steel  pedestals  8  ft. 
high  (Fig.  5),  designed  to  rest  on  the  top  chords  of  the 
transverse  trusses  of  the  dock  bases,  thereby  providing  a 
working  chamber  for  completing  the  dock  floor.  The  end 
coffer-ilama  have  no  bottom,  and  extend  downward  to  about 
7  ft,  lower  than  the  bottom  of  the  tank,  the  two  sides  of 
the  tank  l>eliig  also  oxtetxded  dowiiwaril  In  the  form  of  flxed 
aprons,  so  that  the  bottom  outside  lino  of  the  entire  structure 
Is    In     the    same    horlionlal     plane    with    the    bottom     of    the 
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peilmtiilH.  Tlu>  oiiliro  ntriirtiiru  will  woluli  a|i|iroxliiiiili<lv 
l.TMi.iiiifl   II).   mill    will   rout   nhoiit   |!i(l,oiiii. 

(!•)  Tho  (loatliiK  iloi'k  now  IioIiik  hiiImimmki'iI  to  ii  (l<<|illi  <>r 
18  to  ao  ft.  ovrr  tlu<  lUu'k.  thf  tiiiiU  iiikI  ci.fTni -tlnm  mh  uiliii  •• 
!•  lloiit.il  Into  i>liH«  fxnctly  ovim-  Uu>  pi  kvIounIv  |>n«|iiii  k.I 
bnMiv  Tliii  lloiillMK  ilook  Ih  tliou  puiniK'il  up.  tho  HliintiiiK  l"-- 
IVK  miUliMl  Into  plii.i'  l..\  MK'iinH  of  lapi'ii'il  HtoKl  kuIiIxh  Iltliul 
on  llio  outMliIti  of  till'  iipronH  and  111.'  corTi-i'-ilninii.  In  tho 
joint  liolwcon  tho  Iiuho  ami  llin  Hlincluro  icMtlnK  upon  It  thorn 
U  a  load  Kii»l<<'t.  provioiiNly  plact'il.  Tho  puinpInK  in  i-on- 
thiiii'd  anil  waliT  nlwo  n-niovi-d  from  tlio  lnii>rlor  of  tho 
Uppi-r  Htrurtiiro  until  tho  Joint  Ih  ahovo  wator  and  oxpoHod  to 
view,  whon  it  Ih  nnido  Hoi-uro  hy  nioaiiH  of  InddlnK-down  IioUh. 
ThiB  I'ondltlon  Ih  shown  In  KIk.  3.  Tlio  hnhllnu-down  IioIIh 
cnn  l>o  soon  in  thin  viow,  o.\tonilini{  from  thi'  uppor  oiIki-  of 
tho  Ntr\ntiiro  to  aTi^lo  liraokotH  on  Iho  xtool  plato  whioh  fornm 
tho  iippoi-  od>;o  of  tho  haHO. 

if)  The  lIuatiiiK  dock  Is  thon  HunU,  wator  l>oln»;  oxoludoil 
from  tho  Interior  of  tho  oolTor-dainH,  until  tho  tank  iind  cof- 
fer-daniH  onrr.vluK  tho  haso  lloat  free.  ThiH  uccurH  whon  tho 
draft  of  the  ha.se   Is  nliout   2S   ft. 

(k)  Tho  structure  now  afloat  la  moved  Into  poHltlon  and 
•unk  Into  place  by  lUlinn  the  ballast  tank  with  wator,  tho 
t)nso  bointr  tluis  deposited  into  Its  permanent  location  In  the 
dry  dock.  It  can  be  lifted  and  replaced  if  it  liooH  not  at  tlrst 
•Ink  Into  the  correct  position.  No  water  is  admitted  within 
the  colTor-danis  at  tliis  period.  This  condition  Is  shown  in 
Fitt.   4. 


(c)  lly  iilllUlnir  dtocl  rnffor-diimM  I"  form  woiUImk  cliani- 
liorN   In   which   Ihn  HidciwallH  nio  liulll. 

2.  .Minimum    rink    iliirin«    cniiNtrnclion    Ih    miiMiiod    by  — 

(a)  ('onnlruolinu    Ibo    baHon    upon    a     MoathiK    dock. 

(b)  Tlio  riiplil  Minklntr  of  Iho  Imihoh  by  tho  uho  ot  n  ballaxt 
lank. 

(c)  The  iiddltliinni  Niifoly  In  trnnHpoilInK  and  Mliikiii«  the 
MoctionH  by  the  nvalliiblllty  of  the  llolatlon  of  lli.  I.uik,  In 
onmi  of  I«nk»Ko  of  tho  rnlTor-damH, 

irl)  Tho  oleinont  of  Hafety  Introduced  liy  the  uho  of  well 
liriiiiil   Hti'id   cofror-diiinH  liiHtoail   of   wooiloii   coffer-daniH. 

3.  Itaplil    and    ei-onomlcal    cnnHtruotion    Ih    Hocured    by — 

(a)  TraiiHpoi  tinif    and    pliicliiK    tho    biiHOH    of    flolalion. 

(b)  Tho  ropoalod  uho  of  hI.cI  cf)rfor-<laiiiH  and  llie  li.indl- 
InK  of  tho  cofTor-daniH  by  llio  dotation  of  Iho  ballaHl   lank. 

(c)  Tho  practical  ollnilnation  of  trvniio-placed  concrete. 

(d)  The    roducid    bnildintf   huzardn. 

TIu;  Willi  (if  the  sciiiicirciilar  lu-iul  (if  tlit;  dock  is  (o  bo 
l)iiilt  of  rriiif(ircc<]-(()ii(rct<;  lilncks,  \vci;,'liiii;,'  iiltout  150 
tidis  cacli,  iiKildrd  (III  .«lior('  and  jilaccd  liy  Hit;  yard  fldat- 
iii;,'  crane.  Tlu!  i)iini|)  well  i.s  lo  1m!  a  scparalo  siriiciiiro, 
tinilt  as  a  floalinj,'  slnicdirc.  and  .-iitik  into  |ilacc  adjacent 
(o  I  lie  outer-end  sections  of  tlie  dock. 


IH 

Fi(i.  o.     BoTTuM  Yii';\\  OK  .Modkl  of  Taxk  and  Cofi'er- 
£Km,  (Showixcj  Pedestals 

ih)  The  work  of  completing  the  concrete  work  of  the 
dock  floor  and  building'  the  side  walls  is  immediately  begun 
and  is  carried  to  completion,  except  that  shallow  depressions 
are  left  in  the  floor  where  the  pedestals  rest,  and  also  that 
the  concrete  side  walls  of  the  dry  dock  are  carried  only  to  a 
height    about   1   ft.   above   high   tide. 

(i)      The   section    is   then    flooded,   and    the    upper   structure 

detached   from   the   base   b.v   unscrewing   the  nuts   on   the   long 

holding-down    bolts.      These    nuts    are    located    on    the    upper 

cii^o    of    the    structure,    which    is    at    a    height    of    8    ft.    above 

1  low  water. 

j)  The  water  in  the  ballast  tank  is  pumped  out,  and  the 
iiuaiing  structure  lifted  to  its  minimum  draft.  The  large 
gates  which  are  provided  in  the  end  coffer-dams  are  opened  so 
as  to  clear  the  concrete  side  walls  and  the  structure  is  towed 
clear. 

(k)  Upon  completion  of  the  operation  of  floating  off  the 
base  described  in  (f)  the  construction  of  a  new  base  can  be 
Immediately  begun  on  the  floating  dry  dock,  and  this  new 
base  should  be  ready  to  receive  the  tank  and  coffer-dam  as 
soon  as  the  operation  of  releasing  and  floating  off  this 
structure   as   described    in    (j)    is   completed. 

This  method  provides  the  following  featuies: 

1.  Practically  all  concrete  is  placed  in  the  open  air.  under 
favorable   conditions   permitting   inspection. 

(a)      By   constructing   the   bases   upon    a   floating   dock. 

fb)  By  holding  down  the  bases  during  completion  of  the 
floor  by  means  of  a  ballast  tank. 


Freliinnyimiary   Repair   Worlfe   oca 
tOiie  Edison  Concrete 

BuuaSdliira^s 

TIip  repair  work  on  tlie  reinforccd-concrete  Iniilding.s 
of  tlie  Edison  jdant  at  West  Orange,  X.  .T.,  seriously  dam- 
aged liy  the  fire  of  Dec.  9,  is  progressing  very  rapidly, 
especially  in  Building  24,  which  is  heing  put  into  im- 
mediate service  under  the  diretrtion  of  T.  L.  Condron, 
consulting  engineer.  This  building,  which  housed  the 
phonograph  cylinders,  was  one  of  those  iiio.st  seriously 
afTected  by  the  fire.  In  regard  to  this  building,  Mr. 
Condron  reported  to  Mr.  Edison  as  follows : 

The  effects  of  the  fire  have  been  most  disastrous  to  the 
four  bays  at  the  west  end,  so  that  in  my  opinion  it  is 
advisable  to  tear  down  at  least  the  three  upper  stories  of 
these  bays.  This  represents  about  one-seventh  of  the  entire 
floor  area  of  the  building.  It  will  probably  be  possible  to 
save  the  first  and  second  stories  of  these  bays,  using  the 
third  floor  here  as  a  temporary  roof,  rebuilding  the  three 
upper  stories  later.  The  collapse  of  one  of  the  interior  third 
story  columns  of  this  extension  caused  ruptures  and  serious 
strains  in  the  surrounding  panels.  Where  columns  have  been 
cracked  diagon;illy  across  their  sections  they  should  be 
entirely   removed  and   replaced. 

With  reference  to  the  columns  that  have  only  been  injured 
on  the  surface  and  for  a  distance  of  3  or  4  in.,  but  the  centers 
of  which  are  still  in  good  condition,  I  recommend  that  they 
be  repaired  as  indicated  (in  Fig.  4).  This  involves  the 
removing  of  all  loose  concrete,  leaving  in  place  the  solid 
center.  I  estimate  that  in  the  case  of  the  24-in.  square 
columns,  which  have  an  original  area  of  567  sq.in.,  there 
will   still  remain   at  least   350   sq.in.   of  ground   concrete. 

As  shown  in  Fig.  4,  and  in  the  views  in  Figs.  1,  2  and 
.').  these  columns  are  being  repaired  by  casing  the  remain- 
ing solid  core  in  a  circular  section  of  concrete  reinforced 
with  vertical  rods  and  with  spirals  wrapped  around  the 
old  core.  In  effect  the  method  is  as  follows:  A  fairly 
close-sj)aced  si)iral  of  -,\-in.  rods  is  wrapped  around  the 
core,  fitting  into  notches  cut  in  vertical  angles  used  as 
spacers,  and  additionally  reinforced  with  eight  %-in. 
round  rods.  This  framework  is  shown  placed  in  Fig.  1. 
It  is  tlien  incased  in  a  cylindrical  steel  form  reaching  to 
within  about  12  in.  of  the  bottom  of  the  girders,  and 
concrete  is  ])oured  to  form  the  column  .4iown  in  Fig.  2. 
The  remaining  height  of  the  column  is  then  put  in  with 
the  cement  gun,  giving  a  finislied  column  as  shown  in 
Fig.  .j. 
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The  wall  coluiims,  -n-hose  sections  were  very  seriously 
affected,  are  beiug  replaced  by  entirely  new  rodded  and 
hooped  columns,  and  those  wall  columns  which  were  only 
partly  damaged  are  being-  sledged  and  picked  down  to  the 
solid  concrete  and  wrapped  with  wire  mesh,  on  which  the 
concrete-mortar  is  plastered  with  the  cement  gun  to  make 
the  finished  required  section. 

The  floor-beams  and  girders  in  this  building  were  some- 
what more  seriously  affected  than  was  at  first  thought. 
In  regard  to  these  beams  Mr.  Condron's  report  to  Mr. 
Edison  reads  as  follows: 

I  am  informed  by  the  designer  and  builder,  H  I.  Moyer, 
that   the    floors   were   designed   to   carry   live    loads   of    200   lb. 


girder    to    center    of    girder,    are    the    weakest    feature    of    the 
floor  construction. 

For  the  repair  of  these  beams  the  design  shown  in 
Fig.  5  is  to  be  undertaken.  In  brief,  it  consists  of  bolt- 
ing, by  means  of  expansion  bolts,  two  4x4x%-in.  angles 
to  the  underside  of  the  fioor  slab  and  by  through  bolts 
to  the  beam,  to  attach  through  these  angles  and  around 
the  bottom  of  the  sound  concrete  in  the  beam  a  contin- 
uous wire  mesh  reinforcement,  and  then  to  plaster  with 
a  cement  gun  sufficient  concrete  to  form  a  square  beam 
section.  It  is  intended  that  all  loose  and  cracked  concrete 
be  carefully  removed  from  the  beams,  exposing  at  least 
the  lower  layer  of  the  reinforced  bars  at  the  bottom.     In 
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per  sq.ft.,  and  that  the  columns  and  footings  were  propor- 
tioned accordingly.  I  And  that  in  the  construction  of  the 
floors,  the  floor  slahs  were  not  poured  at  the  same  time  as 
the  floor-beams  and  girders,  with  the  result  that  the  slabs 
and  beams  iU"e  not  Integral.  Likewise  the  slabs  and  girders 
are  not  Integral.  Also  the  beam  and  girder  reinforcements, 
Instead  of  being  bent  up  to  near  the  top  of  the  slab  over 
at  the  supports,  was  left  at  least  6  In.  below  the  top  of  the 
slab.  Separation  of  slabs  and  beams  were  observed  before 
the  flre,  and  diagonal  and  vertical  cracks  had  developed  in 
these  beams,  although  the  floors  were  subjected  to  very  liglit 
loading.  Therefore  until  these  floor-beams  are  substantially 
strengthened  they  cannot  support  safely  the  assumed  floor 
load,  because  the  slabs  do  not  form  the  consistent  compres- 
sion flange  ns  assumed  In  their  design.  The  pri'sent  strength 
of  thi-so  floor-beams  Is  Indeterminate,  but  In  my  opinion  where 
the  slabs  and  beams  are  thus  separated  the  floor  Ioa<ls  should 
be  limited  to  a  uniform  load  not  exceeding  60  lb.  per  sq.ft. 
The  slabs  themselves  have  sufllclent  strength  In  sections 
to  safely  carry  the  floor  loads  to  the  beams;  but  the  beams, 
which    extend    from    column    to    column    and    from    center    of 


some  few  cases  both  the  lower  and  upper  layers  of  these 
reinforced  bars  will  necessarily  be  exposed.  The  sides 
of  the  beams  are  rouglieued  with  sandblast.  It  may 
be  noted  in  pa.ssing  that  the  stirrups  in  such  beams  as  are 
exposed  are  not  continuous  II-loops,  but  are  merely  L- 
shapcd  bars  descending  from  somewhere  in  or  near  the 
floor  slab  to  the  bottom  ■of  the  beam,  where  the  L-shaped 
l)ars  on  eitlier  side  of  tlie  beam  laj).  as  shown  in  Fig.  5. 

Tlie  floor  in  Building  21  was  a  wooden  floor  on  cinder 
fill  and  wooden  sleepers.  This  was  practically  all  de- 
stroyed l)y  the  (ire,  and  a  new  tioor  consisting  of  a  cement- 
mortar  finisii  on  the  concrete  of  the  slab  is  being  phucd. 
Steel  sash  and  wire-glass  have  already  been  |)laccd  in 
all  tlie  usable  windows,  and  (ires  are  now  going  inside  the 
building  so  as  to  aid  tlie  .setting  of  the  concrete  in  the 
|)rc\ailing  ct>Id  wcatluM'. 
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COLUMN        REPAIR 
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I{ki'aii!  ok  Oasiaoki)  Columns  in  Be ii, disc  ',.' 
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III  otluT  |iarts  of  tlif  ])lant  n 
ciTdiuii'   not    (luito  so   rapidly  a 


list  nut  ion  work  is  pro- 
iii  l>iiil(liii<i  21,  wliicli 
was  required  for  iiiiiiiediate  mamifacturiii^  puri)oses.  In 
IWiildiiifT  11.  wliicii  contained  the  packiiifj-easo  room  and 
in  the  first  floor  of  which  the  colunins  were  so  .seriously 
alfei'ted  iiy  the  fire,  reconstruction  work  shows  that  tlie 
destruction  of  the  concrete  of  the  columns  was  practically 
limited  to  the  corners  throu^irh  tlie  reinforcinff  rods.  When 
the  hroken  concrete  is  removed  a  fairly  uniform  circular 
core  of  sound  concrete  with  its  circumference  just  inside 
the  reinforcing  bars  is  left.  It  is  thought  that  the  rein- 
forcing of  these  columns  will  he  conducted  in  the  same 
manner  as  has  already  been  done  in  Building  24.  That 
portion  of  Building  11  which  colla])sed  is  now  lieiiig  taken 
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down  by  blasting  and  a  gas  torch.  The  office  Ijuilding, 
which  was  the  least  damaged  of  the  reinforced-concreto 
buildings  subjected  to  the  fire,  is  now  practically  all  in 
service,  the  new  steel  sash  or  wire-glass  windows  liaving 
been  placed.  The  structure  itself  was  very  slightly  dam- 
aged. 


gimiiiiiiuiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii» 
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News  accounts  of  the  fire  which  destroyed  the  Phila- 
delphia &  Heading  Ry.  station  at  Camden,  N.  J.,  opposite 
Pliiladel])hia,  on  Jan.  3,  1915,  reported  that  a  hand  fire- 
extingui.sher  exploded.  These  extinguishers,  which  ob- 
tain their  nozzle  ])res.sure  by  generating  a  high  gas  pres- 
sure when  inverted,  are  such  important  first-aid  fire  ap- 
pliances as  to  make  the  reported  failure  a  matter  of  gen- 
eral interest.  The  following  statement  by  the  inspector  of 
the  Xational  Board  of  Fire  Underwriters  disposes  of  the 
ex])losion  report: 

The  railroad  company's  special  officer  procured  the  extin- 
guisher, which  was  one  of  about  six  in  the  building,  in  the 
baf?p:i!;e  room.  Upon  arriving  at  the  scene  of  the  Are  he 
turned  the  extinguisher  upside  down  and  knocked  its  head 
against  the  floor  to  "start"  it.  As  the  extinguisher  failed  to 
oper.Tte,  he  raised  it  about  two  feet  from  the  floor  and  brought 
it  down  with  such  force  that  he  broke  the  cap  and  was  im- 
mediately enveloped  in  its  charge.  He  was  at  once  taken  to 
the  hospital,  and  this  accounts  for  the  meager  knowledge  he 
has  of  the   flre. 

The  knocking  off  or  breaking  of  the  cap  explains  the  "ex- 
plosion" feature.     The  extinguisher  was  of  the   ordinary  2V4- 
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gal.  type  and  had  been  recharged  by  the  company  about  four 
to  six  weeks  before  the  fire.  It  is  understood  that  all  extin- 
guishers in  the  company's  building  were  well  cared  for  and 
regularly   charged. 

The  fire  gained  considerable  headway  before  the  arrival  of 
the  special  oHicer  on  the  scene,  and  he  says  it  was  of  such 
proportions  that  even  had  no  difficulty  been  experienced  with 
the  extinguisher  it  would  have  been  of  no  avail.  For  that 
reason  the  so  called  explosion  is  not  of  serious  importance. 


On  Dec.  10,  1914,  the  United  States  Circuit  Court  of 
Appeals,  Eighth  Circtuit,  handed  down  a  decision  in  favor 
of  John  L.  Drum  against  C.  A.  P.  Turner,  reversing 
a  decision  of  the  lower  court  which  dismissed  a  com- 
plaint of  tlic  infringement  of  patent  No.  698,542  issued 
Apr.  29,  1902,  to  0.  W.  Norcross  for  a  metallic  and  con- 
crete flooring,  by  a  flooring  made  substantially  in  the 
manner  described  in  patents  No.  985,119  and  No.  1,003,- 
384  is.sued  to  C.  A.  P.  Turner  Feb.  21,  1911,  and  Sept. 
12,  1911,  respectively.     Sitting  in  the  Court  of  Appeals 
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were  Jiistice  Sanborn,  circuit  jncl<rc,  and  Justices  Trioher 
and  Reed,  district  judges. 

Justice  Sanborn  delivered  the  opinion  of  the  court, 
which  was  in  substance  that  claims  2,  3  and  4  of  jiatent 
No.  698,543  are  valid  and  are  infringed  by  flooring  con- 
structed in  the  way  described  in  patents  Xo.  985,342  and 
Xo.  1,003,384;  that  the  decree  below  must  be  reversed 
and  that  the  case  must  be  remanded  to  the  court  below 
with  instructions  to  render  a  decree  in  favor  of  the  plain- 
tive (Mr.  Drum)  for  an  accounting  and  an  injunction. 
Justice  Sanborn's  main  conclusions  are  that  with  the  ex- 
ception of  one  claim  which  was  a  general  one  and  cov- 
ered by  a  previous  patent  issued  to  one  Seeley,  the  Xor- 
cross  patent  is  a  broad  basic  patent  covering  "a  mono- 
lithic flooring  composed  of  a  metallic  network  imbedded 
in  concrete  which  would  sustain  itself  and  its  load  upon 
separated  posts  without  the  use  of  girders,  floor-beams,  or 
other  horizontal  supports." 

•The  appellee,  C.  A.  P.  Turnei,  is  to  appeal  for  a  re- 
opening of  the  case  on  newly  discovered  evidence.  The 
suit  in  the  Xew  Jersey  circuit  of  the  Federal  Court  of 
Ap])eals  on  Turner  patent  Xo.  1 ,003,384  is  soon  to  be 
ready  for  argument,  testimony  having  been  taken  con- 
tinuously for  some  years  past. 


A  Bs-fldge  Sidewalk 
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A  remarkable  progressive  failure  of  the  reinforced- 
concrete  sidewalk  cantilever  of  the  Dallas-Oak  Cliff  via- 
duct at  Dallas,  Te.x.,  on  or  about  Dec.  2G,  1914,  was  due 
to  the  pressure  on  the  curb  of  the  expanding  M'ood-l)lock 
pavement.      This   viaduct,  one  of  the  longest   conerete- 
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arch  bridges  in  tlie  world,  comprises  51  arches,  and  (520 
ft.  of  trestle,  with  a  central  !»0-ft.  plate-girder  span  and 
has  a  total  length  of  510(>  ft.  It  was  described  in  de- 
tail in  E.\(ii.\EEi;iN(i  Xkws,  Mar.  30,  litll,  p.  392.  From 
that  article  the  accompanying  Kig.  2,  showing  the  side- 
ujilk  detail,  has  been  taken. 

Originally,  the  viaduct  was  paved  with  an  as])haUie 
niacafbim,  which  failed  to  stand  up  well  under  the  very 
heavy  trallic,  so  that  during  the  past  sumnier  the  road- 
way wiis   repaved    with    l\l\S  in.   creosnted    liin!.;-lear  yel- 


low-pine blocks  set  in  a  bed  of  cement-mortar  and  witii 
joints  filled  with  hot  asphalt.  At  either  curb  line  there 
Avas  a  1-in.  expansion  joint  filled  with  asphalt.  In  the 
con.struction  of  the  bridge  the  shoulder  (Fig.  2)  at  tlic 
gutter  was  not  poured  integral  with  the  floor  slab,  but 
was  poured  on  the  top  of  the  slab,  so  that  there  was  a 
separation  plane  between  the  curb,  floor  slab  and  shoulder. 
Xo  street-car  tracks  had  been  laid. 

The  month  of  December  in  Dallas  was  very  rainy  and 
was  followed  about  Christmas  time  with  freezing  weather. 
The  first  marked  failure  was  noted  on  Dec.  26;  this  fail- 
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Fig.  2.    Typical  Section-  through  Dallas-Oak  Cliff 
Viaduct,   Showing   Sidewalk  Detail 

ure  is  shown  in  Fig.  1.  About  45  ft.  of  the  sidewalk  on 
the  west  side  of  the  viaduct  collapsed  as  shown,  the  ex- 
pansion of  the  wood-block  pavement  pushing  the  gutter 
shoulder,  curb  and  sidewalk  slab  out,  twisting  the  fascia 
girder,  and  breaking  the  cantilever  beams  approximately 
on  a  vertical  plane  with  the  inside  of  the  fascia  girder. 
The  failure  occurred  between  the  expansion  joints  over 
one  of  the  arches  about  midway  between  an  abutment 
and  the  central  girder  span. 

According  to  X.  AYerenskiold,  civil  engineer,  of  Dallas, 
who  has  fonvarded  some  information  on  the  failure,  the 
concrete  appears  to  be  of  good  qualitj'.  The  fractures 
took  place  as  follows :  A  horizontal  failure  by  sliding  be- 
tween first  pouring  of  floor  slab  and  the  gutter  shoulder 
and  curb;  a  vertical  failure  by  rupture  on  sidewalk  slab 
near  curb ;  a  rupture  on  account  of  poor  bond  and  separate 
pouring  between  the  top  of  the  floor-beam  and  bottom  of 
slab;  a  vertical  break  at  end  of  cantilever  beam,  flush 
with  the  inside  of  fascia  girder.  The  fascia  girder  dropped 
to  the  ground,  and  outside  of  the  sidewalk  slab  dropped 
to  the  remaining  part  of  the  cantilever  beam. 

The  County  Engineer  states  that  most  of  the  filling 
in  the  expansion  joints  was  forced  out,  and  estimates  that 
the  expansion  of  the  wood  blocks  in  the  41  ft.  amounted  to 
approximately  8  in.  The  surface  of  the  wood  block  is 
nearly  a  ])arai)ola,  with  short  tangents  on  each  side,  hav- 
ing a  crown  of  8V4  i"-  in  the  4  1-ft.  span,  Mr.  Wercn- 
skiold  estimates  that  the  lateral  pressure  that  would  have 
caused  buckling  of  the  pavement  is  approximately  (iOOO 
lb.  p<'r  liii.ft.  of  curb.  A  shearing  stress  of  about  21  lb. 
])er  s(|.in.  on  tlic  24  in.  under  the  gutter  shoulder  and 
curl)  woidd  have  resisted  this.  The  strength  should  have 
been  numy  times  this  with  due  precautions  in  the  cur- 
rent constructi<ui  of  the  concrete  work.  Tlie  pavement 
seems  to  conrorm  with  godd  modern  practii'e  and  to  be  of 
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1)  MTV  '^o<m\  quality  ami  llw  Ccmnly  Mii^^iiiciT  a|i|>fai-  !<• 
have  tiikoii  cviM'y  rwisdiiaMf  |tii'raii1iiiii  tn  iiisun'  ;,'i»>i|  in- 
p|U'(ti(>ii  and  ^00(1  work. 

'Phi-  Iticatioii  slidwii  in  h'ig.  2  is  llu<  only  omc  wlicif 
m  Inal  failuii)  has  oicunvtl,  Imt  thi-if  arc  at  least  a  dozen 
inoro  anlics  in  tlio  pavt>n\i'nt  at  varions  ]>arts  of  the  via- 
duct. o\cr  wliirli  tlu'  cnrl)  lii'twoi-n  cximnsion  joints  lias 
been  pnslifd  out  from  Vj  lo  11/.  in.,  ami  scvi-ral  craiks 
liavc  ai'i't'iircd  at  llio  ends  of  tlu;  cantilever  lieains.  1(  Im 
estimated  that  llie  damaire  amoinil-  tn  iilmiit  $'J.")()(). 


Wlholesale    Redviction     of   Ne^v 
York  State  Engis&eer's  Staff 

.\nnoiinceiiient  was  made  Jan.  S.  that  ov(>r  100  jiositions 
in  the  Xew  York  State  Enirinoer  l>e|iartment  were  alxd- 
islied.  with  an  incidental  reduclinn  in  the  state's  e\|)cn- 
sos  of  almut  $'?000  a  day.  The  ]>ositions  aholishcd  in- 
clude :.?  terminal  cniiinecrs  at  $1000  ])er  annum;  :{  super- 
visiufi  engineers  at  •$.')000  ;  I'l  resident  cn-rineers  at  $;5()0() ; 
77  assistant  cnjrincers  at  $.">  to  $7  ]>cr  diem  ;  12  hridjie  en- 
gineers at  $1'3.">  to  $1.")0  ])er  month;  18  levelers  at  $t  io 
$">  per  diem  and  1.")  masonry  inspectors  at  $1  and  $.">  ])er 
diom. 

(Jovernor  Whitman  is  quoted  l)y  the  Xcw  York  Times 
as  follows : 

As  a.  result  of  tliis  Investigation  the  St:\te  Engineer  has 
determined  to  consollilate  the  departments  of  Uarge  Canal 
and  Terminals,  abolishing-  the  positions  of  Division  Engineers 
of  Terniinals  and  tlirow  the  woik  now  handled  l)y  such  en- 
gineers under  the  direction  of  the  three  Division  Engineers 
of  the  Harse  Canal. 

By  the  reduction  in  the  force,  the  State  Engrlneer  figures 
that  he  will  effect  a  saving  of  approximately  $13.50  per  day  in 
the  engineering  salaries  now  paid  In  the  department.  In  ad- 
dition there  will  be  a  considerable  saving  in  the  Item  of  office 
rrnts  and  maintenance. 

Developments  in  the  State  Highway  Department  are 
promised  soon. 

Seveff"©  edible  IBtiBipimo^tt  ana  Hlhe 
S^]b"wa5^p  Hew-  YoipfiS.  Cits^ 

In  the  worst  accident  in  the  history  of  the  Xew  York 
Rapid  Transit  suhway  on  Jan.  G  one  person  was  asphy.x- 
iated,  ahout  two  hundred  others  were  overcome  hy  smoke 
and  ga.ses  from  burning  insulation  and  metal,  and  the 
entire  sul)M-ay  .system  was  tied  up  for  tlie  better  part  of 
a  day.  During  the  morning  rush  hour,  a  short-circuit, 
caused  by  defective  insulation  or  a  heavy  overload,  re- 
sulted in  the  burning  out  of  about  thirty  11,000-volt, 
alternating-current  and  twenty  550-volt  direct-current 
feeders,  which  ])assed  through  a  manhole  near  5.'?d  St. 
The  tie-up  of  traffic  affected  four  boroughs:  ^lanhattan, 
Brooklyn,  the  Bron.x  (for  a  half-hour  because  of  con- 
gestion of  trains),  and  Queens  (Xew  York  &  Queens 
street  railway). 

High-tension  current  is  sup})lied  To  tlie  subway  by  the 
50th  St.  generating  station.  The  1 1 .000-volt  feeders  are 
laid  under  oOth  St.  to  Broadway,  where  they  turn  north 
and  south.  The  accident  occurred  in  a  splicing  chamber 
at  53rd  St.  and  Broadway  at  8:01  a.m.  and  the  system 
south  of  50th  St.  -wa.s  out  of  commission  until  1  p.m. 

The  manholes  and  ducts  which  carry  the  high-  and 
low-tension  subway  feeders  are  a  part  of  the  subway  struc- 
ture but,  with  the  exception  of  ventilating  openings  at 
top  and  bottom  of  the  manholes,  are  shut  off  from  the 


liiidy  (if  the  tunnel.  .\  rnlling  .-Iccl  door  given  access  from 
till'  j-uliway  to  llio  s|)licing  i-hamber  for  inspection  ami 
lepair.  It  was  (hruiigli  these  ventilating  openings  and 
the  lire-damaged  metal  door  that  the  smoke  and  fiimc-s 
escaped  into  the  tunnel.  The  high-tension  cabh^s  were 
1(17,0(10  circ.mils  in  cross-s4'ction ;  the  direct-curri'iit 
V',000.000  liri-.mils, 

'i'lie  i'tdtlic  Servie<;  (!ommission  for  the  Kirst  District 
has  (ailed  iipctn  its  engineering  force  tfj  re|)ort  upon  a  plan 
lor  separating  tho  Hplicing  chambers  from  the  Hubway; 
also  it'commeiidatiftns  for  tin;  enhirg(Mnent,  rearrangc;- 
inenl,  or  increase,  of  the  passenger  emfM'gency  exits,  and 
for  the  complete  separatioli  of  lighting  and  signaling  cir- 
cuits from  the  jiower  cables;  for  an  indeixfiidrMit  circuit  to 
furnish  current  for  the  venlilaling  fans;  and  for  the  il- 
lumination of  signs  at  emergency  exits.  All  the  wood 
cars  in  the  subway  will  be  replaced  by  cars  of  .steel  con- 
-trnctittn.  Then;  aie  o\(;r  100  wood  cars  there  at  the 
]iresent  time. 

y. 
TSae  Emi^iBTxeeriira^  FotujimdlatiBOira 

"Tiie  Engineering  l''i)UMiliilii)n"  i>  llic  name  whicji  has 
been  chosen  for  an  endowment  fund  just  established  by 
the  United  Engineering  Society,  which  i.s  to  be  "devcjted 
to  the  advancement  of  the  engineering  arts  and  sciences 
in  all  their  branches,  to  the  greatest  good  of  the  engim-er- 
ing  ])rofession  and  to  tlie  benefit  of  mankind." 

This  fund  will  be  administered  by  the  Engineering 
Foundation  Board,  which  will  be  elected  by  the  Trustees 
of  the  United  Engineering  Society,  which  is  the  corpora- 
tion that  holds  the  Engineering  Societies  Building  in 
trust  for  the  National  Societies  of  ^lechanical,  Mining 
and  Electrical  Engineers. 

The  Engineering  Foundation  Board  will  be  made  up  of 
11   members,  as  follows: 

The  President  of  the  United  Engineering  .Society,  ex-olficio. 

Three  Trustees  of  the  United  Engineering  Society,  one 
each  from  the  American  Institute  of  Mining  Engineers,  the 
American  Society  of  Mechanical  Engineers  and  the  American 
Institute   of   Electrical   Engineers. 

Three  members,  nominated  one  each  by  the  governing 
bodies  of  the  above  societies. 

Two  memliers.  nominated  by  the  governing  body  of  the 
American  Society  of   Civil   Engineers. 

Two  members  at  large,  to  be  selected  by  the  Trustees  of 
the  United  Engineering  Society. 

The  initial  gift  for  the  endowment  of  the  Engineering 
Foundation  fund  is  from  a  noted  engineer,  who.se  mime 
will  be  announced  at  the  meeting  to  be  held  for  the  inaug- 
iiration  of  the  Foundation,  on  J'an.  27,  at  8:30  p.m.,  in 
the  auditorium  of  the  Engineering  Societies  Building. 

The  meeting  will  be  open  to  all  members  of  the  en- 
gineering profession  and  their  ladies  Addresses  will  be 
made  by  Gano  Dunn,  President  of  the  United  Engineer- 
ing Society,  Dr.  Henry  S.  Pritchett,  President  of  the 
Foundation  for  the  Advancement  of  Teaching,  Dr.  Robert 
W.  Hunt,  Past-President  of  both  the  Mining  and  Me- 
chanical Engineers,  and  Dr.  Alexander  J.  Humphreys. 

:*' 

Wnter-Supply  ImiirovcnientH  for  0<tun'n,  Ont.,  were  in- 
volved in  the  municipal  election  held  on  Jan.  4.  It  is  reported 
that  three  members  of  the  five  members  of  the  Board  of  Con- 
trol elected  on  that  occasion,  including  the  mayor-elect,  are 
in  favor  of  the  water-supply  project  outlined  on  p.  43  of  our 
issue  of  Jan.  7,  1915;  that  a  fourth  member  is  neutral  on  the 
proposition,  and  that  only  one,  an  ex-mayor  under  whose  ad- 
ministration the  Binnie  and  Houston  project  was  launched,  is 
against  the  new  scheme.  The  people  did  not  vote  directly 
on  any  improvement  in  the  source  of  supply,  but  they  did 
authorize   the    issue   of    $425,000    of   bonds   for    reinforcing    the 
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water-distribution  system  in  accordance  with  what  is  known 
as  the  Lea  plan.  The  adoption  of  the  proposition  for  the  new 
temporary  water-supply,  outlined  in  our  issue  of  Jan.  7, 
would  reduce  the  cost  of  this  water-distribution  reinforce- 
ment plan  to  $365,000.  makinpr  the  entire  estimated  cost  for 
the  new  water-supply  proposition  and  the  reinforcement  of 
the  distribution  system   $790,000. 

The  Bnrstinir  of  a  Water  Main  in  Columbus,  Ohio,  at  1:30 
a.m.  on  Jan.  4  stopped  the  water-supply  of  practically  the 
entire  city.  The  pumps  at  the  water-works  were  shut  down 
while   the   leak   was   repaired. 

The  Short  Course  in  HiKhnray  Enieineerlng;  planned  by  the 
University  of  Illinois  for  Jan.  11  to  22,  1915,  has  been  aban- 
doned according  to  an  official  announcement  "to  prevent  the 
possible  spread  of  foot-and-mouth  disease,  and  at  the  urgent 
request  of  the  State  Highway  Com/nission  upon  the  advice  of 
the  State  Veterinarian,  because  of  the  recent  new  cases  of 
infection   of   that   disease." 

Passengrer  Travel  on  the  best  managed  American  railway 
lines  is  as  safe  as  anywhere  in  the  world.  This  has  been  re- 
peatedly shown  by  published  statistics  of  accidents  to  pas- 
sengers on  leading  American  railway  systems.  On  the  entire 
Pennsylvania  Railroad  system,  with  26,198  miles  of  railway 
track,  not  a  single  passenger  was  killed  in  a  train  accident 
in  1914.  During  the  year  188,411,876  passengers  were  carried 
on  the  entire  system,  and  the  aggregate  distance  traveled  by 
passenger  trains  was  67,389,381  miles.  More  than  3000  trains 
were  run  every  day  and  more  than  a  million  trains  during  the 
year. 

A  Systein  of  Electric-liif^ht  Block  Signals  to  replace  the 
ordinary  semaphores  has  been  developed  by  the  signal  en- 
gineers of  the  Pennsylvania  R.R.  and  is  shortly  to  be  in- 
stalled on  16  miles  of  four-track  road  extending  westward 
from  Philadelphia  as  soon  as  this  section  is  equipped  for 
electric  traction,  according  to  a  statement  of  Jlr.  A.  H.  Rudd, 
Signal  Engineer,  in  the  "Railway  Age  Gazette."  The  signals 
are  given  by  fixed  electric  lamps  mounted  on  a  pole  and  so 
controlled  that  the  position  of  the  lamps  which  are  burning 
will  gave  the  same  indication  that  the  position  of  a  sema- 
phore arm  does.  The  lamps  used  are  12-volt,  4-cp.,  5-watt 
tungsten  lamps,  having  a  concentrated  filament  and  with  the 
light  directed  by  heavy  5% -in.  lenses.  Notwithstanding 
the  small  candlepower  of  these  lamps,  their  light  is  so  con- 
centrated by  the  lenses  that  it  is  claimed  they  can  be  readily 
seen  in  bright  sunlight  at  4000  ft.  distance.  In  fact,  so  pow- 
erful is  the  light  that  the  potential  is  cut  down  to  three  volts 
at  night.  All  the  lamps  are  of  the  same  color,  hence  color 
indications  are  done  away  with  and  signals  are  given  by 
position  by  night  as  well  as  by  day.  The  only  moving  parts 
of  the  signal  are  the  control  relays  which  are  necessary  with 
any  system.  The  risk  of  a  semaphore  arm  freezing  or  stick- 
ing in  the  clear  position  when  it  should  indicate  danger  is 
done  away  with.  From  the  records  of  the  Pennsylvania  R.R., 
it  appears  that  this  should  reduce  signal  failures  by  at  least 
40'7V.  The  current  for  lighting  the  signal  lamps  will  be  taken 
from  the  power  line,  so  that  the  cost  will  be  small.  It  is 
also  claimed  that  the  cost  of  installation  and  maintenance  will 
be   less   than   with   the  ordinary   semaphore   system. 


FEM.S0HAILS 


Mr.  William  R.  Patterson  has  resigned  as  .Vssistant  Com- 
missioner of  Public  Works  of  the  Borough  of  Manhattan,  New 
York  City. 

Mr.  George  W.  Lamaon  has  resigned  his  position  with  the 
Union  Oil  Co.,  of  California,  to  represent  the  Standard  Oil  Co. 
(New  Jersey)  at  Chicago.  His  address  is  1451  Railway  Ex- 
change. 

Mr.  S.  B.  Robblns,  M.  Am.  Soc.  C.  E.,  has  opened  an  office 
In  the  new  Ford  Building,  Great  Falls,  Mont.,  as  Consulting 
Engineer,  specializing  in  irrigation,  drainage,  and  agricultural 
development. 

Mr.  Paul  I..  Bean.  Associate  Professor  of  Civil  Engineer- 
ing at  the  University  of  Maine,  has  been  appointed  Chief  Ei\- 
glneer  of  the  Maine  State  Public  Service  Commission,  at  a 
salary  of  $2500  per  annum. 

Mr.  M.  A.  GIff,  recently  connected  with  the  Union  Oil  Co. 
of  California,  is  now  associated  with  Mr.  George  W.  liMin.ioii. 
14M  Hallway  Exchange,  Chicago,  111.,  representatlvf  nl  the 
Standard   Oil   Co.    fNew   Jersey). 

Mr.  Grant  Hall,  General  Manager  of  the  western  lines  of 
Ihf  Canadian  Pncinc  Hy.,  has  hern  made  Vlcc-l're.xldent  and 
QenernI  Manager  of  the  company's  llin-g  west  '<>'  \'<>yt  Arthur, 
with   headquarters  at    Winnipeg,    Man. 


.Mr.  C.  P.  Howard,  M.  Am.  Soc.  C.  E..  of  Chicago,  formerly 
a  member  of  the  firm  of  Berry,  Howard  &  Roberts,  has  opened 
an  office  as  Consulting  Engineer,  specializing  in  railway  work. 
His  office  is  at  K^S  Transportation  Building.  Chicago. 

Mr.  .A.rba  B.  Marvin,  a  gradu.Tte  in  engineering,  class  of 
1900,  of  University  of  "Wisconsin,  a  patent  attorney,  of  New 
York  City,  has  become  a  member  of  the  firm  of  Rennie,  Davis 
&  Marvin,   Patent  Attorneys,  35  Nassau  St.,  New  York  City. 

Brig.-Gen.  Theodore  A.  Bingham.  Corps  of  Engineers,  U.  S. 
A.,  retired,  former  Police  Commissioner  of  New  York  City,  and 
for  the  past  few  years  Consulting  Engineer  of  the  New  York 
City  Department  of  Bridges,  will  leave  the  city  service  Feb.  1, 
due  to  the  abolition  of  his  office. 

Mr.  Benjamin  G.  Fernald,  .\ssoc.  M.  .\m.  Inst.  E.  E..  has  been 
made  District  Manager  of  the  Kerr  Turbine  Co.,  Wellsville, 
N.  Y.,  in  charge  of  the  company's  New  York  City  office.  Mr. 
Lawrence  G.  Hanmer  will  continue  to  be  associated  with  the 
New  York  office. 

Mr.  G.  W.  Rice,  .\ssoc.  M.  .\m.  Soc.  C.  E.,  who  has  been 
Chief  Engineer  of  the  Goose  Lake  Valley  Irrigation  Co.  for 
the  past  seven  years  on  the  construction  of  the  Goose  Lake 
Valley  Irrigation  project  near  Lakeview,  Ore.,  has  resigned, 
effective  about  Feb.  1. 

Messrs.  Sayler  and  Seddon,  606  Gumbel  Building,  Kansas 
City,  Mo.,  have  dissolved  partnership.  The  business  will  be 
continued  at  the  same  address  by  Vi'm.  H.  Saylor.  The  firm 
has  been  in  business  for  nine  years.  Mr.  Seddon's  plans  are 
as  yet  unannounced. 

Mr.  Edgar  A.  Cline,  formerly  Consulting  Engineer,  with 
offices  at  713  Scarritt  Building,  Kansas  City,  Mo.,  has  accepted 
the  position  of  Superintendent  in  charge  of  the  ventilating 
department  of  the  Henry  Weis  Cornice  Co.,  of  Kansas  City. 
Mo.     This  department  has  been  organized  within  the  last  year. 

Mr.  E.  J.  Ladd,  who  has  been  connected  with  the  contract- 
ing department  of  the  Chicago  Bridge  &  Iron  Works,  Chi- 
cago, 111.,  for  more  than  20  years,  is  now  in  charge  of  a  new 
office  which  the  company  has  opened  at  Monticello,  Fla.,  and 
will  have  charge  of  the  company's  interests  in  Georgia,  Flor- 
ida and  Alabama. 

Messrs.  Virgil  G.  Marani,  M.  .\m.  Soc.  C.  E.,  former  Build- 
ing Inspector  of  the  City  of  Cleveland,  Ohio,  and  J.  E.  A. 
Moore,  M.  Am.  Soc.  C.  E.,  recently  Chief  Engineer  of  the 
C.  O.  Bartlett  &  Snow  Co.,  also  of  Cleveland,  have  formed  the 
firm  of  Marani  &  Moore,  Consulting  Engineers,  with  office  at 
1900   Euclid  Building,   Cleveland. 

Mr.  Fred  L.  Mulcahy,  who  has  been  employed  as  Engineer 
;'or  the  Metropolitan  Park  System  of  the  State  of  Rhode 
Island,  has  been  engaged  by  Mayor  Kane,  of  Lawrence,  Mass., 
to  take  charge  of  the  construction  of  the  Central  Bridge, 
Lawrence,  for  the  city.  Mr.  Mulcahy  is  a  native  of  Lawrence 
and   is   an   engineering   graduate   of   Brown   University. 

Mr.  P.  E.  Crowley,  recently  General  Manager  of  the  New- 
York  Central  &  Hudson  River  R.R.,  has  been  appointed  .\s- 
sistant  Vice-President  of  the  Operating  Department,  with 
office  at  New  York.  Mr.  Crowley  began  railway  work  as  a 
messenger  boy  with  the  Erie  R.R.  in  1878.  In  1890  he  entered 
the  service  of  the  New  York  Central  &  Hudson  River  R.R. 

Mr.  R.  L.  Fitzgerald,  Electrical  Engineer  formerly  In  the 
employ  of  the  Gary  (Tnd.)  Light.  Heat  &  "O'ater  Co.,  has  been 
appointed  Business  Manager  of  AVinnetka,  111.,  a  residental 
suburb  of  Chicago.  He  will  have  full  charge  of  municipal 
affairs  under  the  supervision  of  a  local  board  of  trustees.  Mr. 
Fitzgerald   is  an   engineering   graduate   of  Purdue   University. 

Mr.  Leon  S.  Moissieff.  M.  Am.  Soc.  C.  E..  will  retire  as  Chief 
o?  the  Division  of  Design,  New  York  City  Department  of 
Bridges,  Feb.  1.  due  to  a  permanent  reduction  in  the  Bridge 
Department  staff.  It  is  reported  to  be  the  ultimate  plan  to 
abolish  the  Department  of  Bridges  and  establish  a  Department 
of  Highways  which  will  include  the  maintenance  forces  of  th9 
present  Bridge  Department  and  the  Bureau  of  Highways. 

Mr.  Claude  E.  Chappell,  Assoc.  M.  ,\m.  Soc.  C.  E..  present 
City  .Manager  of  Big  Rapids,  Mich.,  has  been  appointed  City 
Manager  of  Jackson,  Mich.  Mr.  Chappell  is  a  graduate  In 
civil  engineering  of  the  University  of  Michigan,  and  has  had 
a  varied  experience  In  engineering  construction  work.  He 
was  formerly  with  Mr.  Dabney  H.  Maury,  M.  .\m.  Soc.  C.  E., 
Consulting  Engineer,  of  Chicago,  and  was  appointed  0<ty 
Manager  of  Big  Rapids  about  a  year  ago. 

Mr.  Hairy  G.  D.  Nutting,  formerly  an  engineer  for  the 
Wisconsin  Itallroad  Commission,  and  recently  .Vsslstant  to  the 
President  of  the  Wisconsin  Public  Service  Co.,  Wisconsin  Ry., 
Light  &  Power  Co.,  and  the  Evanston  (Til.)  Ry.  Co.,  has  been 
appointed  Manager  of  the  Engineering  Department  of  the  John 
E.  De  Wolf  Co..  Investment  Bankers,  Ralhvay  lOxchnngo 
Building,  Mllwauk.'e,  Wis.     Mr.  Nutting  will  assist  the  buying 
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(lir  Holt  MaiuirartUI'lllK  ("<>■,  StorKloii.  I'lillf.  Artor  th«  Silll 
l''ruii>'l.«>'o  III'!'  Mr.  I>ti  lloHi'  took  iiii  iirtlvr  (iiirt  In  tho  r<'- 
Imlldlim;  oT  the  rlty,  iictliiK  iih  Siipi'iIiiIi'ikIkiU  of  Conittriii'tliin 
lor  l>.  II.  Iliiriihiiin  &  Co.  iind  tho  ThoinpHon-Sturrotl  Co.  Ah 
(M'licral  SiipiMliitrmlcMit  of  llrlilRr  ('niiHlriit'tliiii  for  thi>  W'uHt- 
.111  I'a.-ItU-  Ky.,  ho  luillt  nioHl  of  th..  ImI.Ikch  In  Ncvailii  and 
u|ip(-r  i'alirornla.  Uo  was  iiImo  ('onHiiItlntc  KiiKliK'fr  In  lln' 
.  oiistriK-tlon  of  till'  ("hllkoiit  and  Spilin;  Oarilon  tunni-lH  In 
I'"ontluT  HKor  Carton.  Moro  rocintly  ho  haH  hud  chafKo  of 
irrlKatloit  roiiMtnictlon   work   for   tho  Solano   IrrlKiitod   FariiiH. 

Mr.  Ahraham  T.  Hardin.  Ashoc.  M.  Am.  Soo.  C,  R..  ha«  boin 
|.poliit.i(  Vlio-I'r.sld.nt  of  tho  Now  York  Contral  II. U..  In 
.  luirKo  of  tho  OporatliiK:  Oopartinont.  which  onihriicoH  tranw- 
liortatlon.  oonstriiotlon,  roadway  and  oi|iilpniont.  IIIh  hond- 
<liiarttra  will  ho  at  Now  York.  Mr.  Ilardin  Is  a  Kraduatu  In 
rlvll  onulnoorliiK  of  tho  Unlvor.slty  of  South  Carolina.  Hi- 
startod  hl.s  oaroor  ns  a  teleBruph  operator  on  tho  Richmond  & 
l>anvlllc  U.ll..  booonilnjT  an  aRont  and  stonoKraphcr  on  that 
road,  whioh  position  ho  hold  for  oijfht  yoars.  Ho  thi'n  went 
to  oollo>;o.  and  aftor  Kraduation  spent  four  yoars  In  the  em- 
ploy of  tho  Sonthorn  Ry.  In  ISflS  ho  was  made  Supervisor 
and  nivLslon  Knulnoor  of  tho  lOastorn  Division  of  the  Now 
York  Coiitral  *  Hudson  HIver  H.R.,  and  by  a  rapid  promotion 
has   roaohod    tho   position   ho   now   occupies. 

Mr.  Henry  Welles  Durham.  M.  Am.  Soc.  C.  E.,  who  has 
betn  Chief  Entiineer  of  Highways  of  the  Borough  of  Man- 
hattan, New  York  City,  since  191,1,  will  leave  this  position 
on  Fell.  1.  BorouKh  President  Marks  h.is  ajipointed  in  Mr. 
Durham's  place  Mr.  Kunene  W.  Stern,  J[.  Am.  Soc.  C.  E.,  of 
New  York  City,  Secretary  of  the  Institute  of  Consulting  En- 
ginoors.  Durinpr  the  three  years  in  which  Mr.  Durham  has 
been  in  charge  of  the  Bureau  of  HiMThways,  he  has  been  re- 
sponsible for  extensive  repaying  work,  involving  an  expendi- 
ture of  over  $7,000,000,  and  the  resurfacing  of  over  25%  of 
the  total  area  of  streets  in  JIanhattan,  including  many  of  the 
heaviest  traffic  thoroughfares.  Mr.  Durham  was  a  member 
of  the  first  party  of  engineers  who  went  down  to  Panama 
when  the  United  States  assumed  control  there  at  the  begin- 
ning of  work  in  1904,  and  for  three  years  following  was  Kesi- 
dent  Engineer  under  the  Isthmian  Canal  Commission,  in 
charge  of  design  and  construction  of  the  water-works,  sewers 
and  highways  of  the  City  of  Panama  and  vicinity.  In  1907 
Mr.  Durham  was  appointed  Resident  Engineer  of  the  Cape 
Cod  Canal  construction  under  AVilliam  Barclay  Parsons.  He 
left  that  position  in  1912,  when  he  was  placed  by  Borough 
President  McAneny  in  charge  of  the  Manhattan  Bureau  of 
Highways.  During  1913  he  spent  several  months  in  the  study 
of  Europ3an  practice  in  street  paving.  The  City  of  New  York 
has  just  printed  his  complete  report  based  on  the  results  of 
these  studies.  A  summary  of  his  investigations  was  pub- 
lished  in   "Engineering  News"  of  July  2,  1914. 


Thomas  Coltrin  Keefer,  Honorary  Member  of  both  the 
.\merican  and  Canadian  Societies  of  Civil  Engineers,  one  of 
the  oldest  and  most  distinguish^  i  of  American  civil  engineers, 
died  ai  his  homo  in  Ottawa,  Onl  ,  Jan.  7,  in  the  94th  year  of 
his  age.  He  was  born  in  Thorold,  Ont..  and  began  his  pro- 
fessional career  in  1S36  on  the  reconstruction  of  the  Erie 
Canal,  in  Now  Y'ork.  Soon  after  he  wont  to  the  AVeHand 
Canal,  where  he  became  Division  Engineer,  continuing  in  this 
work  until  1845,  when  he  resigned  to  become  Chief  Engineer 
of  tho  Ottawa  River  works,  which  ho  completed  in  1848.  The 
following  year  he  wrote  his  "I'hilosophy  of  Railways"  and 
also  gained  the  Lord  Elgin  prize  for  th.  best  essay  on  "The 
Influence  of  the  Canals  of  Can.ida  on  her  Agriculture."  This 
last  named  work  earned  for  the  author  the  right  to  be  consid- 
ered the  father  of  railways  in  Canada;  in  it  he  argued  that 
as  the  sparse  population  of  the  country  would  hardly  admit 
the  construction  of  railways  as  a  commercial  speculation,  it 
was  the  duty  of  the  government  and  the  municipalities  to  aid 
this  construction  in  every  manner  possible. 

In  1S50  Mr.  Keefer  was  engaged  upon  the  survey  for  the 
inprovoment  of  navigation  in  the  St.  Lawrence  River  above 
Montreal,  and  upon  the  connection  of  this  river  with  tho  St. 
John,  either  by  rail  or  canal.  He  was  later  employed  by  the 
Canadian  government  to  act  with  an  appointee  from  the 
Tnited    States    to    report    upon    the    Canadian    trade    with    this 


oountry.  Tho  roport  wuh  iiiuilo,  and  a  Hooonil  r<-port  In  1X52, 
which  lod  lo  tho  llfilproolty  Troiily  of  lHr.4.  In  IhSl  Mr. 
Koofor  inudo  tho  pi  ollinliiury  MiirvoyM  for  tho  (irimd  Trunk 
Hy.,  iind  for  hrlduliiK  tho  Kt.  I.iiwronoe  at  Monln-iil  for  rail- 
way I'oiiiiiiunli'iillon  Willi  the  lltiltod  Hlal«H.  He  wuh  one  of 
(ho  Ciiniidliiii  ooniinlMHloiioi-M  to  tho  {..undoii  International  Ex- 
hthllloii  III  IKKI,  mid  whoti  In  KnKland  for  that  purpoHo  hn 
iidvooaloil  hoforn  I'lirllaiiiont  tho  iibiinilonmeril  of  lh<!  tlion 
CiiiMidliin  iiillway  giiKo  for  tho  iiroyalllng  Mtiindurd  gago  In 
Now  Voik  iiiid  Now  Eiigliind.  In  1X53  ho  waH  iiiado  Englnoor 
of  tho  Montreal  llarhor  ConimlHMlon.  SubHoqiiontly  hf  had 
olwirgo  of  tho  ooiiNtruotlon  of  Iho  waler-workM  at  .Montreal, 
llfillfiix,  Ottawa,  Iind  othor  r'anadlan  cItleH.  He  was  alHO 
Clilof  EtiKlnoor  of  rallwayH  In  upper  and  lower  Canada,  and  wan 
CoiniiilNHlonor  for  Canada  to  tho  London  lOxpoHltlon  of  \HF,2, 
and  wiiH  Exocullvo  Coniml«Hlonor  to  the  ParlH  lOxposltlon  In 
1H7S.  being  doooratod  aM  an  ollh'er  of  the  Legion  of  Honor  for 
Hoivloi'H  III  connoctlon  with  the  duties  of  a  inoniber  of  thi- 
liitirnatlonal   Jury   on    Arohltocturo  and    Englneorlng. 

Mr.  Keofor  was  very  promlnonlly  liloiitlflod  with  construc- 
tion and  progroHH  of  the  Canadian  Pacific  Uy.,  and  In  the 
yi'ars  ISfia  to  1870  publlshod  a  sorles  of  letters  strongly  ad- 
vocating its  construction  as  a  step  made  necessary  by  the 
oxtlnguishmont  of  the  claims  of  the  Hudson  Hay  Co.  to  the 
Oroat  Northwest  Territory,  as  essential  to  Canadian  federa- 
tion and  internal  devolopmont.  Following  1886  Mr.  Keefer 
was  Chairman  of  the  (Commission  on  Floods  of  th(.  St.  Law- 
rence RIvor.  Ho  was  one  of  the  charter  members  of  the 
Canadian  Society  of  Civil  Engineers,  a  member  of  tho  Ainorl- 
can  Soclot.v  of  Civil  Engineers  since  1877,  and  an  honorary 
member  of  the  Institution  of  Civil  Engineers  of  (Jrcat  Britain. 
A  portrait  and  more  complete  biography,  of  which  the  fore- 
going is  an  abstract,  was  published  In  "Engineering  News," 
.Ian.   21.    l.SSS. 


COMINC,  MI  I    ri\f  S 
AMERICAN  SOCIETY  OF   ENGINEERING   CONTRACTORS. 
Jan.    1.').      Annual   meeting   at   New    York    City.      Secy.,   J.    R. 
Wemlinger,  11  Broadway,  New  York  City. 
AMERICAN  WOOD  PRESERVERS'  ASSOCIATION. 

Jan.   19-21.     Convention  at  Chicago.  111.     Secy..  F.  J.  Angler, 
Mt.   Royal  Station,   B.  &  O.  R.R.,    Baltimore,   Md. 
AMERICAN   SOCIETY   OF   CIVIL    ENGINEERS. 

Jan.    20-21.      Annual    meeting   in    New   York.      Secy.,    Charles 
Warren   Hunt,   220   W.   57th  St.,   New  York   City. 
AMERICAN    .SOCIETY    OF    HEATING    &    VENTILATING    EN- 
GINEERS. 
Jan.    20-22.       Annual    meeting    at    New    York    Citv.       Secj-., 
J.  J.   Blackmore.   29   W.  39th  St.,  New  York  City. 
OHIO    E.NGINEERLNG    SOCIETY. 

Jan.     20-22.       Annual     meeting    at    Columbus,     Ohio.       Secy., 
John  Laylin,  Columbus. 
INDIANA  ENGINEERING  .SOCIETY. 

Jan.   21-23.      Annual  meeting  at  Indianapolis.      Secy.,  Charles 
Brossmann,    1616    Merchants   Bank    Building,    Indianapolis, 
Ind. 
THE   ENGINERING    FOUNDATION. 

Jan.     27.       Inauguration    meeting    in    Fngineering    Societies 
building.   New    York   City. 
ILLINOIS   SOCIETY   OF    ENGINEERS   AND    SURVEYORS. 
January    27-29.      Annual    mieting    at    Springfield,    111.      Secv., 
E.  E.  R.  Tratman.  1144  Monadnock  Block,  Chicago. 
AMERICAN    CONCRETE    INSTITUTE. 

Feb.  9-12.     Convention  at  Chicago,   111.     .Secy.,   E.   E.  Krauss, 
Harrison  Bldg.,  Philadelphia,  Penii. 
CHICAGO    CEMENT    SHOW. 

Fell.   10-17.     At  Chicago.     Secy.,  J.   P.   Peck,  Universal   Port- 
land  Cement  Co.,   Chicago. 

AMERIC.\N   CONCRETE   PIPE   ASSOCIATION. 

Feb.    15-16.      Annual    convention    at    Chicago.      Secy.,    E.    S. 
Hanson,    538   South    Clark    St.,   Chicago,    111. 
lOAA'A   ENGINEERING   SOCIETY 

Feb.    17-19.      Annual    meeting;    at    Iowa    City.      Secy.,    S.    M. 
Woodward,    Iowa   City,    Iowa. 

.\rkanHaN  Engineering  Society — The  fourth  annual  meeting 
will  be  held  at  Little  Rock,  Ark.,  Jan.  18-19.  The  Secretary 
is  W.  J.  Parkos,  Pine  Bluff. 

Colorado  Good  Roada  Association — The  fifth  annual  con- 
vention will  be  held  in  Denver,  Jan.  20-21.  The  State  As- 
sociation of  County  Commissioners  will  meet  in  the  same 
city,   Jan.    18-19. 

KnglneerM*  Ciub  of  St.  Louis — The  new  officers  of  the  Club 
are  as  follows:  President,  John  'U'.  "Woermann;  First  Vice- 
President,  W.  E.  Rolfe;  Second  Vice-President,  H.  I.  Finch; 
Secretary,  S.  W.  Bowen;  Treasurer,  F.  T.  Cutts. 

.Imerican  .Society  of  Rngineering  Contractors — Th^  annual 
meeting  will  be  held  in  New  York  City  on  Jan.  15.  In  the 
evening  the  annual  banquet  and  entertainment  will  be  held 
at  Bustanoby's.  The  Secretary  is  J.  R.  Wemlinger,  12  Broad- 
way, New  York  City. 
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Canadian  Society  of  CItU  Kngineers — The  followinir  have 
been  nominated  for  the  various  offices  of  the  Canadian  Society 
of  Civil  Engineers:  President,  F.  C.  Gamble,  Chief  Engineer, 
Public  Works  Department,  Victoria,  B.  C:  Vice-President  for 
three  years.  A.  E.  Doucet,  District  Engineer,  National  Trans- 
continental Ry.,  Quebec;  A.  St.  Laurent.  Public  Worlds  Depart- 
ment. Ottawa.  Vice-President  for  one  year.  E.  E.  Brydone- 
Jack.  professor  of  Civil  Engineering,  Manitoba  University; 
Gordon  Grant,  Chief  Engineer,  National  Transcontinental  Ry.. 
Ottawa. 


as^mxces  a^Es^c 


Stevens    Distant    Water-Stagre    Recorder 

The  utility  of  the  Stevens  water-stage  recorder,  described 
in  "Engineering  News,"  July  25,  1912,  has  been  increased  by 
a  long-distance  reporting  attachment  (shown  in  the  accom- 
panying view).  The  "sender"  has  a  spine  pulley  over  which 
runs  a  perforated  bronze  band  connecting  a  float  and  counter- 
poise. On  the  same  shaft  are  two  ratchet  wheels,  with  op- 
posed teeth,  operating  spring  hammers;  a  blow  is  delivered 
once  for  each  stage  interval  (as  0.05  ft.  height,  for  example). 
One  hammer  is  for  rising  stage  and  one  for  falling.  When  a 
hammer  is  released  it  strikes  the  end  of  a  pivoted  inclined 
tube.  A  metal  ball  within  is  driven  forward  by  the  impact, 
causing  the  tube  to  dip  and  to  hold  an  electric  circuit  closed 
until  the  ball  rolls  back  (interval  arranged  to  be  about  1  sec. 
to   insure   operation   of   recorder). 


Stevens  Loxg-Distance  AVater-Stace   Recohder 

The  receiver  is  fixed  to  the  bedplate  of  a  recorder;  in  place 
of  the  float  pulley  on  the  shaft  of  the  spine  wheel  that  drives 
the  pencil  carriage,  there  are  fixed  two  ratchet  wheels  with 
opposed  teeth  Playing  over  these  ratchets  are  pawls  car- 
1  led  by  loose  arms  on  the  spine-wheel  shaft.  One  or  the 
other  of  the  arms  Is  pulled  down  by  a  solenoid  whenever  the 
proper  circuit  is  closed  by  the  sender.  The  ratchet  wheels 
are  moved  each  time  a  distance  proportional  to  one-stage  in- 
terval and  the  pencil  carriage  moved  to  the  right  or  left  to 
record  the  change  in  watei-  jevel.  The  simple  machine  re- 
quires two  circuits  and  three  wires,  unless  a  good  ground 
connection  is  secured.  Only  intermittent  current  Is  required 
and  ordinary  dry  cells  serve.  .'\ny  length  of  circuit  may  be 
used  over  which  a  telegraph  relay  can  be  operated.  The  sys- 
tem Is  also  adapted  to  duplex  and  dilTerentlal  stage  recorders 
where  two  distant  levels  or  their  difference  is  to  be  recorded. 
The  apiiar.-itUM  was  designed  and  patented  by  J.  F.  Stevens, 
Consulting  Engineer,  Portland,  Ore.,  and  is  made  by  Leupold. 
Voelpel    &    Co.,    i.r    Portland. 

Smnll    •••»iiil£lr-l.inr"    Sleiini    Mmvel 

A  single-line  revnUing  steam  shovel,  r(|uipped  with  a  %- 
cu.yd.  dipper  was  recently  placeil  on  the  ninrkel.  The  follow- 
ing Information  about  It  has  been  furnished  by  .1,  O.  Kauch, 
of  the  American  Steel  Dredge  Co.,  Fort  Wayne,  Ind,  the 
mnkem. 

Ordinarily  the  hoisting  cable  la  reeved  over  three  sheaves 
between  dipper  and  boom  point:  with  the  single  line  there  Is 


no  tackle  so  exposed.  For  the  same  boom  position  there  is 
somewhat  more  horizontal  pull  on  the  dipper,  due  to  the  large 
single  sheave.  Elimination  of  tackle  increases  reach  and  lift 
some  2  ft.  Only  about  one-third  the  amount  of  cable  is  wound 
up  as  with  a  three-part  line,  which  gives  a  smaller  drum  and 
more  cab  room.  The  engine  size  is  not  unusual,  but  speed  is 
reduced  by  compound  gearing  to  the  drum.  Independent 
swinging  engines  are  placed  at  the  side  of  the  hoisting  en- 
gines,  leaving  the   space   between  the   latter   and  the   boiler 


A  Oxe-!Man  Steam  Shoyft 

unobstructed.  The  dipper,  attached  to  a  16%-ft.  boom  by  a 
structural-steel  handle,  can  dig  2  ft.  below  the  wheel  level. 
The  working  weight  of  the  entire  machine  is  35,000  lb.  Only 
one   operator  is  required. 

The  nearest  prior  approach  to  a  single-line  shovel  was  a 
railway  machine  built  for  the  Atlantic  Equipment  Co.  and 
described  in  "Engineering  News,"  Aug.  4,  1904.  In  place  of 
one  heavy  line,  there  was  a  smaller  cable  doubled:  both  ends 
were  fastened  to  the  drum,  the  boom-point  sheave  was  double 
grooved,  and  there  was  an  equalizing  thimble  sheave  at  the 
dipper.  The  hoist  engines  were  mounted  on  the  boom. 
*  *  * 
.in  Improved  Scheme  for  Recovertng  Broken  Conduit  Rods 
— The  pickup  device  shown  in  the  accompanying  illustration 
has  recently  been  designed  for  recovering  broken  rods  and 
lost  tools  in  underground  conduits  more  easily  than  possible 
with  any  fishing  scheme  or  by  tearing  up  conduit.  .\  box 
loosely    fits    the    interior    of    a    duct   and    carries    two    flaps    or 


A  Pickup  Tool  i-vis  CuiNumx  Wuiik 

doors.  It  is  pushed  ahead  by  a  handle  to  which  the  ordinary 
jointed  conduit  rods  may  be  attached.  When  the  lost  tool 
or  broken  rod  is  met,  the  sharp  front  edges  of  the  box  guide 
it  inside:  after  it  has  passed  the  flaps,  a  backward  pull  on  the 
pickup  causes  these  to  grip  so  that  the  obstruction  can  be 
pulled  out  with  the  pickup.  This  device  was  Invented  by  M. 
Blumenthal  and  is  made  by  B.  S.  Barnard  &  Co..  50  Church  St., 
New  York. 

Cirade-CroHsinK    >^arkiiiiKs 

A  flashing  signal  to  warn  autoniobilists  of  ditngerous 
curves  and  railway  crossings  at  night  is  being  tried  out  by 
the  City  of  Philadelphia  at  Wynnewood  .\ve.  and  City  line, 
Overbrook.  This  device,  called  the  "Highway  Beacon,"  is  a 
production  of  the  American  Gas  Aeeumulator  Co..  of  Philailel- 
phla.  and  experiments  are  reported  under  way  In  London  and 
at  Potomac  Park.  Washington,  D.  C.  The  new  lamp  has  a 
lens,  o  In.  In  diameter,  a  flasher  and  n  gas-pressure  regulator. 
It  is  mounted  on  a  10-ft.  wood  post,  at  the  base  of  whiili  In 
an  acetylene-gas  tank  with  storage  capacity  for  50  cu.ft.  The 
beacon  flashes  60  times  per  minute,  and  the  gas  costs  about 
40c.  per  month,  the  tank  not  reiiuirlng  renewal  for  two 
months.  This  flasher  Is,  of  course,  of  the  same  general  de- 
sign as  thot  used  In  railway  signaling.  The  latter  type  has 
been  fully  described  In  "Kngln.'erlng  News,"  .\pr.  0,  !'>11. 
p    77fi, 
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\\\    W'aI.TKI:    K.    Sl'KAK* 


:>yXOPSl.S — This  tunnel  will  uUimati'lii  ddiviT 
■lOO  millions  of  gallons  daily,  tliroiit/h  ttptalc 
shafts,  to  the  great  arterial  water  mains  of  the  city, 
connecting  with  Flichmond  Borougli  hy  means  of 
a  submerged  pipe  line  heneath  The  Narrows.  The 
tunnel  proper  is  17.7  miles  long  and  from  15  to 
11  ft.  in  diameter.  Its  depth  in  some  places  is  700 
to  SOO  ft.  helow  the  surface  of  the  ground,  and  it  is 
never  less  than  150  ft.  below  the  surface  of  sound 
rod-.  The  general  plan  of  the  tunnel  and  worl 
jireliminary  to  its  construction  were  outlined  in 
Part  I,  P]XGIXEKJ!IXG  News,  Jan.  lit,  1915.  The 
present  article  describes  the  construction  of  the 
shafts,  both  in  earth  and  in  rock,  including  rein- 
forced-concrete  shafts  and  air  locls  required  at  a 
number  of  points.  Yahial)le  tottnlar  data  are 
given. 

II.  Coirasiff'tiactliosii  of  Slhvafts 

The  fonstniction  of  the  City  Tumicl  lias  proceeded 
steadily  since  the  work  was  let  early  in  June,  101 1.  The 
reader  is  referred  to  the  Construction  News  section  of 
Engixef.hixg  News,  of  ^[ay  18,  lf)ll,  for  the  canvass 
of  bids  and  the  amounts  estimated  for  the  work  h}'  the 
low  bidders,  to  wliom  the  contracts  were  awarded.  The 
last  shaft  was  sunk  and  headin<:;s  turned  in  February, 
1913.  The  tunnel  is  now  completciy  driven  and  lined. 
The  final  concreting  of  the  waterways  and  valve  chaml)ers 
is  under  way,  but  few  shafts  have  yet  l)een  completed, 
and  the  limits  of  this  article  do  not  permit  of  a  detailed 
description  of  the  many  interesting  features  of  tin's  poi'- 
tion  of  the  work. 

The  difficulties  freely  predicted  for  the  uiulertaking,  be- 
fore the  work  was  .started,  have  not  been  realized.  In- 
deed, tlie  conditions  alTecting  the  progress  of  tlic  work, 
such  as  the  character  of  the  rock  and  the  amount  of  water 
encountered,  have  been  found  to  be,  on  the  whole,  more 
favorable  tiuui  anticipated  even  by  those  most  familiar 
with  the  preliminary  investigations.  Between  the  tun- 
nel itself  and  the  21  shafts  which  bad  first  to  be  exca- 
vated, tbe  latter  offered  the  greater  dilTicidties,  inasnnuli 
as  many  of  the  shafts  had  to  be  sunk  some  depths  througli 
the  loose  water-bearing  sands  and  gravels  of  the  drift  de- 
posits, and  all  had  to  be  excavated  through  tbe  broken 
and  decayed  surface  rock,  where  water  was  freciuently  en- 
countered, while  tiie  tunnel  was  driven  at  i  imsideralde 
depths  in  generally  sound,  dry  rock. 

SnAixs  \s  K.\i{Tir— With  tbe  exception  of  Shaft  7, 
where  an  open  caisson  of  reinforced  concrete  was  sunk  (o 
bedrock,  the  first  18  shafts  wyn'  excavated  in  earth  with- 
out (lifliculty  l)y  ordinary  open-cut  nu'thods.  The  ex- 
cavation at  the  surface  f<tr  tlie  large  nuisonry  valve  cham- 
bers was  generally  made  before  sinking  the  shafts.  In 
order  to   prevent  any  loss  of  gromid   aliniif    ShafI    .'"),  at 


"is.'Jrd  St.,  which  was  excavated  beside  the  old  Croton 
Aqueduct,  steel  piling  was  used  to  reach  the  rock  al)out 
.'iO  ft.  below  the  surface,  and  the  excavation  for  Shaft  18 
on  Broadway  at  2-1-th  St.,  which  is  near  many  important 
substructures,  was  similarly  made  within  steel  sheeting. 
The  earth  portions  of  the  last  six  shafts,  Nos.  19  to 
24  inclusive,  presented,  however,  unusual  difficulties,  be- 
cause the  rock  at  these  shafts  in  lower  Manhattan  and  in 
Brooklyn  was  from  63  to  1  18  ft.  below  the  surface  of  the 
ground,  including  40  to  108  ft.  of  wet  ground,  all  in  loca- 
tions where  it  was  unsafe,  by  reason  of  adjacent  buildings, 
elevated  railroads,  subway  and  other  subsurface  structures, 
to  excavate  by  other  than  pneumatic  methods.  Reinforced- 
concrete  caissons  were  accordingly  sunk  under  compressed 
air  and  sealed  off  in  the  rock  before  the  excavation  of 
the  rock  shafts  by  free-air  methods  was  begun.  The  gen- 
eral design  of  the  concrete  caissons  at  Shafts  19,  20,  22, 
23  and  24,  and  the  method  of  sinking  are  indicated  in 
Fig.  5.  The  V-shaped  steel  cutting  edge  was  first  set  up 
on  the  bottom  of  the  chamber  excavation,  1:2:4  gravel 
concrete  added  in  5-ft.  lifts,  and  the  caisson  sunk  by  its 
own  weight  until  the  groundwater  Avas  reached,  when 
special  reinforcing  rods  for  the  deck,  which  were  hooked 
around  the  main  reinforcement,  were  bent  out,  the  deck 
al)ove  a  6-  to  7-ft.  working  chamber  concreted,  the  steel 
shafting  and  locks  ei'ectcd,  the  caisson  loaded  with  sand 
and  pig  iron,  and  the  sinking  under  compressed  air  be- 
gun.    Except  for  the  caisson  at  Shaft  19,  where  only  one 
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TYPICAL    SECTION    OF    CAISSON 
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-'laft  was  necessary,  each  caisson  liad  two  sliafts.  wliidi 
11  the  slioUower  caissons  wore  both  .'5  ft.  in  diameter,  of 
Vpin.  riveted  steel,  with  ladder  recess,  and  provided  with 
-Mattsen  locks  .■J.33  ft.  in  diameter.  One  of  the  sliafts  on 
tlie  caissons  at  Shafts  22  and  24,  and  both  at  Shaft  23, 
were  of  similar  construction  but  4  ft.  in  diameter,  with 
locks  correspondingly  large.  One  of  these  lines  of  shaft- 
ing at  Shaft  23  collapsed  during  the  sinking,  wiiile  the 
air  pressure  was  tem])orarily  removed,  and  both  lines 
were  then  reinforced  outside  by  12  in.  of  concrete  to  a 
Iieight  of  about  100  ft.  above  the  deck.  .\  photograph  of 
the  .aisson  at  Shaft  22.  showing  outside  forms  and  the 
locks  in  place,  is  seen  in  Fig.  1. 

In  order  to  effect  as  tight  a  seal  as  possLjle  at  the  rock 
-urface,  the  cai.s.sons  were  sunk  from  2  to  5  ft.  below  the 
!i)west  i)oint  of  rock  around  the  cutting  edge  and  con- 
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DETAIL  or   SEALING   CAISSON  TO   ROCK 
Kl<!.     .").        IiKINKOUCKn-CoNCIIETR     CaISSOX     UNDER     Co.M- 

riiKssKi)   Ant.  City   'Pi'wki,,   f'\TSKii,r,  .AQUEnrcT 

creted.  as  siiown  in  Fig.  .">.  'i'liis  mctiiod  was  iiighly  suc- 
cessful, as  tlie  leakage  from  the  seal,  after  taking  off  the 
air,  was  only  7"  gal.  jx-r  iiiiii.  at  the  deepest  caisson,  that  at 
Shaft  23,  where  the  hy<lrostatic  head  was  over  100  ft., 
and  this  leakage  was  subsequently  all  grouted  off.  The 
leakage  was  only  3.1  gal.  per  min.  at  Shaft  24  when  the 
compressed  air  was  first  removed,  and  less  than  1  gal.  per 
min.  at  the  other.«.  The  necessity  for  sealing  these  cais- 
sons into  the  rock  made  the  compressed-air  work  inore 
than  ordinarily  difficult  and  arduous,  since  it  recpiired 
from  two  to  three  weeks  to  excavate  the  rock  and  make 
the  seal,  and  the  highest  air  pressure  was  necessarily 
maintained  during  this  period.  The  rods  in  the  outer  of 
two  rows  of  vertical  reinforcing  rods  in  each  caisson  were 
.subsequently  connected  by  sleeve  nuts  to  other  rods  con- 
creted into  the  outer  lining,  and  the  rods  of  the  inner 
row  will  be  similarly  joined  to  rods  placed  in  the  con- 
crete l^lug,  filling  the  solid  rock  shaft  below  the  caisson. 
The  ])urpose  of  these  rods  is  to  resist  overturning  of  the 
caisson  and  thus  prevent  the  rupture  of  the  waterways, 
should  a  deep  excavation  l)e  made  beside  the  shaft  with- 
out providing  for  the  unbalanced  earth  pressure  on  the 
caisson. 

The  caisscms  were  all  sunk  tlirough  a  fine  to  medium 
coarse,  sliarp  sand,  and  tlie  cutting  edge  generally  carried 
2  or  3  ft.  below  the  bottojii  of  excavation.  So  carefully 
was  the  work  done  that  no  settlement  was  observed  in 
the  vicinity  of  the.se  shafts  that  could  Ite  ascribed  to  the 
caisson -work.  The  dimensidiis  Mini  weights  of  these  cai.s- 
sons,  the  loading,  the  frictioiial  resistance,  the  force  em- 
ployed and  the  progress  made  are  shown  in  Table  I. 

A  concrete  caisson  was  not  sunk  for  the  shaft  itself  at 
Shaft  21,  as  the  contractor  took  advantage  of  the  option 
permitted  by  the  contract  of  inclosing  the  whole  area 
within  the  pro])osed  chamber  about  the  shaft  by  four  wall 
cai.s.sons,  upon  which  to  carry  the  superstructure  cover- 
ing the  drainage  equipment,  instead  of  sinking  a  caisson 
for  the  shaft  and  in  addition  a  number  of  small  founda- 
tion caissons.  These  four  wall,  or  foundation,  caissons 
were  built  of  ])lank  and  timber,  about  10  ft.  long  by  (5 
ft.  wide  and  about  3T  ft.  high,  with  one  shaft  3  ft.  in 
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TABLE  I      DATA  ON  CONCRETE  CAISSONS  OF  CITY  TUNNEL,  CATSKILL  AQUEDl'CT— SHAFTS  19,  20.  22,  2,-?  AND  24 
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Elapsed   Working  Time   in  Sink- 
ng   and   Sealing   Caisson 
"      k,  Days 


Exca- 
vating 
Rock. 
Drop- 
ping 
and 


Amount 

in  Inches 

Total    by  Which 

from      Cai.ssoD 

Setting  Was   out 

Shoe  to  of  Plumb 


Caisson     of   Air      Sealed 


*  The  unit  resistance  generally  decreased  with  the  depth. 

t  Includes  29  days  ilelay  due  to  repairing  of  rollap.scd  shafting 

(liaiiH'tor  and  a  lock  for  l)otli  mon  and  nuuk  on  each. 
AVluMi  in  position  the  caissons  above  the  deck  were  filled 
witli  1  :  2 :  -t  concrete  to  tiie  elevations  required  hy  the 
clianiber  nia.-*onrv  and  hv  1  :  .5:  10  contrete  above,  wliich 
conld  he  later  removed.  Sinkinjr  was  carried  on  under 
moderate  air  pre.-j.^ures,  never  e.xceediiiij:  15  lb.  per  sq.in. 
Wlieii  seated,  the  earth  in  the  pockets  below  the  caissons 
was  excavated  to  rock,  and  the  decks  were  cut  out  and 
the  space  below,  as  well  as  the  shafts,  lille<l  .-solidly  with 
concrete  under  oonipre.ssed  air;  after  which,  the  .<haftin^ 
and  the  locks  were  removed,  and  the  half-moon  closures 
i)etween  the  caissons  made.  The  frictional  resistance  on 
tlie.-<e  caissons  was  aiiout  1200  lb.  per  sq.ft.  .Vltoixether. 
three  months  were  consumed  in  sinkiiijif  the  caissons  and 
in  e.xcavatinji  the  .-^pace  witliiii  them  ])reparat()ry  to  ex- 
cavating the  .<haft  in  rock. 

The  cost  of  sinking  these  caissons  on  the  basis  of  the 
i)id  prices  was  $(i02  to  $(i1()  per  ft.  for  the  cai.-<.-<ons  1!).;! 
ft.  in  diameter,  •$8:!8  to  ^<)4':  per  ft.  for  the  cai.<sons  21 
ft.  in  diameter,  and  $1509  j)er  ft.  for  the  equivalent  of  the 
large  caisson  at  Shaft  21  with  the  additituial  foundation 
cais.sons. 

Shafts  in  Rock — Aside  from  the  means  adopted  to 
take  care  of  water  encountered  and  the  ])]aciiig  of  a  ])re- 
liminary  concrete  lining,  the  sinking  of  the  rock  portions 
of  the  City  Tunnel  shafts  presented  no  unusual  features, 
although  some  novel  equi])ment  was  employed.  A  notable 
advance  in  the  equipment  for  slufft  sinking  was  made  on 
this  work  in  the  ado])tion  of  a  large  hand  hammer  or 
"Jap"  drill  in  ])lace  of  the  hca\y  piston  iliill  mounted 
on  tripod  or  shaft  bar.  Two  tyju's  (if  liaml  drills  wnc 
u.sed.  the  .<elf-rotating  hammer  drill  n(  the  liigiMsoll- 
TJand  Co..  weighing  alxnit  !)0  lb.,  and  the  .somewhat 
smaller  drill  of  tiie  Sullivan  Co.,  weighing  a  little  over 
fiO  11).  The  hand  drill  has  many  advantages  over  the 
large  piston  drill,  besides  tho^e  of  ilicaimess  and  of  econ- 
omy of  air  and  steel.  Tt  can  he  handled  more  easily  in 
the  shaft,  can  be  set  tij)  and  iiiommI  more  rea<lily  ami  takes 
up  less  room,  .<o  that  mucking  may  be  carrieil  on  with  the 
drilling.  Kiirthermore,  the  hand  drill  may  be  o1)erated 
by  one  drill  runner  without  a  helper.  Some  troubles  with 
the  rlrill  steel  developed  in  the  u.se  of  these  hand  drills, 
and  in  the  shafts,  in  the  harder  gneisses  and  granites, 
large  piston  drills  mounted  on  tripod.-  gave  better  results. 
Several  ty|)es  of  electric  drills  were  ii.sed  on  one  section 
of  the  tunnel  during  shaft  sinking,  but  were  given  up  for 
j»neumati<'  drills  when  the  tunnel  excavation  began.  Tem- 
porary .''team  jilants  were  used  at  many  shafts  for  the  ex- 
cavation of  th(!  (Irst  100  ft.,  but  electrical  eipiipment  was 
Kiibse(|iiently  used  as  provided  by  the  contracts.  The  (inal 
ccpiipnieiit  at  a  typical  shaft  using  the  band-hammer  drills 
consisted  of: 


1  IngersoU-Rand  18%xll '4x26-in.  compressor,  capacity  900 
cu.ft.  of  air  per  min.,  with  G.  E.  164-hp.  synchronous  motor. 
6600   volts. 

1  Insersoll-Rand  21  %xl2%.\l.S-in.  compressor,  capacity  130(i 
cu.ft.  per  min.,  with  G.  E.  21.=)-hp.  synchronous  motor,  660(i 
volts    (two   compressors   installed   for   tunnel   driving). 

1    Exeter  Machine   Works   112-hp.   hoist.  230  volts   D.C.   hoist. 

1   Lidserwood  double-drum  steam   20-hp.   hoist. 

1  Root  -No.  2  blower,  20-hp.  G.  E.  motor.  440  volts  D.  C. 
capacity    l.'iOO   cu.ft.    of   air    per    min. 

1  Cameron  vertical  sinking  pump,  12x.'>xl3  in.,  3-in.  discharge, 
1-in.   suction,  capacity  100  gal.   per  min. 

4    Ingersoll-Rand    rotating    .Tap    or    hand-hammer    drills. 
3   Sullivan    Jap    drills. 

2  McKiernan   Jap  drills. 

1   Ransome  concrete   mixer,   1   cu.yd.,   2.".-hp.   G.   E.   motor. 

The  work  of  .shaft  sinking  was  carried  on  by  the  usual 
methods  and  routine.  Typical  diagrams  of  .shaft  holes 
are  shown  in  Fig.  (i.  Kacli  of  the  three  rounds  was 
loaded  and  shot  separately  and  the  shaft  mucked  out  be- 
fore the  succeeding  round  was  fired.  The  de])th  and  size 
of  the  shafts,  the  number  and  length  of  holes  drilled,  the 
average  amount  of  explosives  used  ])er  yard,  the  average 
advance  per  round,  the  average  monthly  progress  and  the 
amount  of  water  encountered  are  .shown  in  Table  II. 
The  amount  of  explosives  varied  somewhat  with  the  char- 
acter of  the  rock,  size  of  shaft,  and  metiiods  of  drilling 
and  loading,  ranging  from  1..")  to  ."i.-j  lb.  of  40%  and 
(i09(  forcite  per  cu.vd.  The  average  for  all  shafts  was 
2.1  lb. 

Three  shifts  of  men  were  employed  in  shaft  sinking, 
on  one  of  which  drilling  was  generally  done,  and  on  the 
other   two   blasting  and    niiicking.      Ordinarily   one   ad- 
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vanoe  was  made  each  day.    A  force  of  JO  to  Si)  men  was 
employed  daily  at  each  shaft,  as  indicated  in  Table  III. 

TABLE  III.    TYPICAL  SHAFT-SINKING  ORG.4NIZATIONS  EMPLOYED 
ON  THREE  SHIFTS  DURING  24  HOURS 


21       24 


Classification  of  force  employed  daily  at  shaft,   Number  of  Men  of  This  Grade  at 
exclusive  of  teamsters  removing  muck,  and  Shafts 

carpenters,  riggers  and   other   members   of       4        13       14        19 
floating  gangs 

General 

Superintendents 2         2         2         2 

Timekeepers 1111 

Storekecp?rs 2      ...  2 

Watchmen,  magazine  keepers 2         3         2         4 

Top  of  Shaft 

Foremen  * - 

Compressor  enginemen 1  2  I  3 

Firemen 3      

Blacksmiths 1  2  1          3 

Blacksmith  helpers 1          2  1  3 

Hoist  runners 3         3         3         3 

Electricians 2     ...         3 

Signalman 3      ...  3 

Topmen 3     ...  3         4 

Pipemen 6 

Laborers 4         3         1 

Mechanics 2     

Bottom  of  Shaft 

Shift  bosses 3         3         3         3 

Drill  runners 6         6         5         9 

Drill  runner  helpers 6         6         .5     . 

Nippers 2     ... 

Muckers 16       IS       IS       19 

Signalmen 

Total 48       61       50       71     118       S3 

Shafts  4,  14  and  19  are  finished  14  ft.  in  diameter  with  8.8  cvi.yd.  of  excavation 
per  ft.:  Shaft  21,  16  ft.  in  diameter,  n-ith  11.8  cu.yd.  of  excavation  per  ft.; 
Shaft  13,  roughly  rectangular  and  timbered,  15.1  cc.yd.  per  ft.,  and  .Shaft  21. 
approximately  egg-shaped  and  concrete  lined,  17.9  cu.y  1.  per  ft. 

The  progress  in  sinking  typical  shafts  is  .'ihown  graphic- 
ally in  Eig.  7,  which  indicates  clearly  the  intervals  when 
sinking  was  interrupted  to  grout  off  water  or  place  the 
outer  concrete  lining.  From  25  to  30  ft.  of  shaft  were 
frequently  excavated  each  week,  and  an  advance  of  37  ft. 
in  compact  schist  during  six  working  days  was  recorded 
at  Shaft  10,  but  the  average  progress  was  considerably 
under  these  rates,  as  shown  in  Table  II.  The  best  month's 
record  for  sinking  and  lining  was  that  made  at  Shafts 
1-1  and  20,  where  an  advance  of  112  ft.  was  made;  the 
average  monthly  progress  for  all  shafts  was,  however,  but 
47  ft.,  running  from  2.5  to  82  ft.  The  comparatively  slow 
progress  in  sinking  the  City  Tunnel  shafts  was  due,  to 
some  extent,  to  the  wet  and  seamy  character  of  the  rock 
and  the  conditions  under  which  the  work  had  to  be  done 
in  the  midst  of  the  city,  but  in  a  large  measure  to  the 
delay  and  the  disorganization  of  the  sinking  force  result-  ^^ 
ing  from  the  interruptions  for  concreting  the  outer  lin- 
ing. The  actual  time  consumed  in  concreting  was,  how-  ew 
ever,  small,  seldom  taking,  for  example,  over  1(5  or  17 
days  to  set  up,  fill  and  remove  the  forms  in  a  100-ft. 
stretch  of  the  1  1-ft.  shafts.  The  operation  was  often  done 
in  le.ss  than  half  tbat  time.  \Yiiere  the  rock  required  sup- 
port, little  time  was  really  lost  in  concreting,  because  the 


concrete  could  bo  placed  in  but  little  more  time  than  the 
timber  support  and  the  concrete  lining  was  in  every  re- 
spect better  than  timber,  inasmuch  as  it  made  the  shaft 
ab.sohitely  safe  from  falling  rock,  diminished  the  tire  haz- 
ard and  cut  off  the  inflow  of  water.    The  adoption  of  the 
circular  concrete  shafts  represented  a  notable  advance  over 
the  timbered  rectangular  shafts  commonly  used   in  the 
past  in  this  country,  and  previously  employed  in  the  cou- 
2      2       struction  ?hafts  of  the  other  pressure  tunnels  of  the  Cats- 
2      2       kill  Aqueduct,  and  is  in  line  with  the  best  mining  prac- 
tice, 
ij      ^  It  should  be  noted  that  it  was  not  in  driving  the  tun- 

2      ,j       uels,  but  in  sinking  the  shafts  of  the  Catskill  Aqueduct, 

2  2       that  the  greatest  success  was  met  in  grouting  off  the  iri- 

3  3  flows  of  water,  and  that  even  in  the  shafts,  grouting  was 
9  6  not  always  entirely  successful  where  done  in  advance 
3      7       of  excavation  under  unfavorable  conditions.     It  is  true 

-       that  grouting  has  been  extensively  carried  on  in  the  tun- 

3      3       nels,  but  it  has  been  done  almost  without  exception  after 

5      7       the  concrete  lining  was  in  place.    It  is  difficult  and  expen- 

16     x5       sive  to  successfully  grout  a  tunnel  heading  as  it  is  exca- 

^   _ll       vated,  and  with  tlie  prospect  of  considerable  delay  and  the 

uncertainty  of  success,  such  work  is  generally  inadvisable 

because  ample  room  can  usually  be  found  in  the  tunnel  for 

l>iimps  with  which  to  take  care  of  the  water  as  it  comes. 

The  amount  of  water  which  can  thus  be  handled  in  the 

liuiiiel  depends  altogether  on  such  conditions  as  the  size 

of  the  tunnel,  availability  of  plant,  necessary  speed  of 

driving,  etc.     In  the  shafts.   Iiowe\er,  where  space  for 

pumps  is  so  restricted  and  water  seriously  interferes  with 

effective  work,  the  water  must  be  excluded  by  grouting, 

and  nowhere  on  the  Catskill  Aqueduct  has  this  Avork  been 

more  effectively  done  than  in  the  City  Tunnel. 

One  of  the  most  notable  examples  of  successful  grouting 
was  in  Shaft  4,  at  the  south  end  of  Jerome  Park  Keservoir, 
where,  at  a  depth  of  180  ft.,  a  flow  of  water  amounting  to 
120  gal.  per  min.,  under  a  pressiire  of  70  lb.  per  sq.in., 
appeared  in  drill  holes  which  had  penetrated  a  crushed 
zone  about  5  ft.  below  the  bottom  of  the  excavation,  and 
which  Avas  subsequently  found  to  be  fully  10  ft.  in  Avidth, 
tilled  Avith  broken  and  decaA-ed  rock.     The  same  crusheil 
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ZDiic  WHS  ii|t|)iirciitlv  ciicoimtci'cfl  lndr  in  (he  liiniicl  and 
vii'lilfd  iicarlv  lt)()  j,'al.  |n'r  iniii.  Ilnl.s  of  sniliciciit  IimikIIi 
to  rcarli  llu'  \vatci-lM'Miinj(  scam  wryr  ilu-ii  ilrillcil  and 
L;niut«-d  within  iin  aiinnlar  space  alxiut  T)  ({.  in  width 
ahoiit  llic  |icii|>hci\  (if  llic  sliaft.  Thiw  holes  were 
jfivcn  lui  incliiialinii  imtward  to  strike  the  crushed 
zone  at  nr  hevond  the  rim  nf  llic  shaft,  with  a  view  to 
grouting'  a  cutotr  around  the  shaft  thron;;h  which  the 
excavation  conhl  l)e  made.  Dnriii;;  a  jicriod  of  IH  days, 
II  lu>h>s  I  I  ft.  in  depth.  t\'i  holes  IC  ft.  in  depth  and  I 
holes  IS  ft.  in  depth  were  drilled  ami  lilled  with  ^'rowt. 
In  order  to  i;i'f  nearer  tn  the  waler-hearin;,'  .M-anis  iim* 
ninko  sure  that  the  holes  passed  entirely  throu;:h  tlu-m,  a 
5-ft.  sump  was  next  excavated  down  to  the  n|iper  portion 
of  the  cnislietl  /one,  wliiili  exposed  several  well  ;;routed 
seams.  .Additional  holes  1(1  ft.  in  depth,  to  the  nundier 
of  ;18.  were  drilled  and  i,fro\iteil  from  this  level.  Much  of 
the  jjront  forced  into  these  holes  escaped,  however,  and  a 
concrete  i)lankel  reinforced  with  rails,  placed  in  the  hot- 
toni,  failed  to  hold  it.  Pilot  holes  showed  that  .some  water 
[■•till  entered  the  crnshe(|  /.one  within  the  limits  of  the 
.shaft,  hut  as  there  a])pcared  lo  he  little  hope  of  complctelv 
cuttiufT  oM"  this  water  hy  further  j^rontiu:;.  sinkinj:  was 
resumed.  When  the  shaft  was  excavated  throu<.di  the 
cru.shed  /.one  there  was  a  leaka-re  of  ahout  100  j^al.  per 
niin.,  which  came  laruelv  from  a  seam  of  sand  and  mud 
repre.sentiui;-  eruslu-d  and  disintejfrated  rock,  from  'i  to 
5  ft.  in  thickne.ss,  into  which  the  j^rout  could  not  readilv 
penetrate.  The  hlowinj;  out  of  the  holes  hefore  i,M-outin^f 
ni>parently  opened  up  enouiih  ciiannels  through  this  ma- 
terial to  permit  considerahle  (lis|ilacement,  since  lar<j:e 
mas.ses  of  solid  <;rout  weic  found  in  the  mud  seam  when 
cxea\ate(l.  The  >ciin:>  in  the  liroken  rock  ahove  and  helow 
the  mild  seam  were  almost  without  exception  etTectivelv 
lilled. 

Altogether,  11.5  long  holes  were  drilled,  :iiid  !•:!  I  hags 
of  cement,  representing  ahout  (iO  cu.yil.  of  neat  <cmeiit 
grout  containing  somewhat  more  than  an  e(pial  volume 
of  water,  were  forced  into  the  rock  under  pressures  which, 
in  general,  did  not  exceed  100  lb.  ])er  sq.in.,  thougii  ])rcs- 
sures  up  to  2  10  lb.  j)cr  sq.in.  were  apjjlied.  As  soon  as  the 
shaft  had  been  carried  into  .sound  rock  about  10  ft.  below 
the  crushed  zone,  the  disintegrated  and  broken  rock  was 
trimmed  out,  the  deeper  .seams  dry-jjacked,  sheet-iron  drip 
pans  and  grout  ])ipes  placed  to  carry  away  the  water,  and 
a  reinforced-conerete  lining  having  a  minimum  thickne.ss 
of  2-i-in.  put  in.  When  this  was  (inally  grouted,  the  total 
inflow  in  the  shaft  was  reduced  to  'y  gal.  per  niin.  The 
great  advantage  of  tlie  concrete  lining  in  excluding  water 
is  evident,  and  this  work  well  illustrates  the  statement  he- 
fore  made  that  grouting  in  advance  of  excavation  is  not 
always  completely  succe.ssful. 

Xo  less  intere.sting  was  the  grouting  at  Shaft  "^1  at  the 
foot  of  Clinton  St.,  P]ast  River,  which  was  carried  to  a 
depth  of  T40  ft.  below  sea  level.  At  this  shaft  the  condi- 
tions for  grouting  were  excellent,  as  the  granodiorite 
was  sound  and  hard  and  the  .seams  clean.  Next,  cement 
grout  mixed  in  the  proportions  of  1  bag  of  cement  to  9 
to  12  gal.  of  water  was  used.  The  mo.st  .serious  problem 
was  presented  as  the  rock  shaft  was  started.  The  surface 
rock  was  .seamy  and  carried  a  good  deal  of  water  under 
the  wall  caissons.  After  the  shaft  was  sunk  'io  ft.  in  the 
rock,  a  preliminary  outer  lining  was  placed  and  the  en- 
tire space  within  the  four  wall  caisson,s  covered  with  a 
blanket  of  concrete  '■}  ft.  in  thickness.     The  grout  pipes 


left  in  the  lining  and  hianket  were  then  grouted  elTec- 
lixelv.  I  lilting  olT  most  of  the  water,  including  the  leak- 
age under  the  cniHWMis.  Throughmit  the  excavation  of  the 
rock  -haft,  grouting  in  advance  of  the  sinking  was  re- 
|M'nt<'dlv  rcKorted  to  for  the  purpose  of  Hhuttiiig  off  small 
inllowx  of  waliT  that  would  otherwise  havi-  severely  in- 
terfen-d  with  the  work.  'I'he  total  leakage  in  tli(!  shaft 
when  completely  exeavalcd  and  lined  was  only  12  "al. 
per  mill. 

.\  further  examjile  of  this  work  was  al  Shaft  21 
in  l''ort  (Ireeiie  I'ark.  Mrooklyn.  which,  like;  that  at 
Shaft  21.  was  sunk  in  the  hard  granodiorite.  Work  wa- 
suspended  at  this  shaft  for  four  weeks  in  con.sequencc  of 
iiiiexpt'ctedly  striking  a  water-bearing  .seam  at  a  depth  of 
2.'tO  ft.  below  sea  level,  which  yielded  210  gal.  per  min. 
through  a  single  drill  hole  and  Hooded  the  shaft.  This 
seam  was  llnally  grouted  oil"  after  \')  holes  hail  been  placed 
in  the  bottom  of  the  shaft  and  .I  |  cn.yd.  of  grout  forced 
in  under  pressures  ranging  from  2'iO  to  'A'i')  lb.  |Kir  sq.in. 
This  was  neat-cetnent  grout  with  1  I  to  !)(>  gal.  of  water 
to  a  hag  of  cement.  IJelow  this  seam,  additional  water- 
hearing  seams  were  encountered  for  7.'*  ft.  before  sound, 
dry  rock  was  found.  The  concrete  lining  was  placed  in 
short  ."sections  and  grouted  to  cut  o(f  the  small  amount  of 
water  that  was  not  excluded  by  the  grouting  done  in  ad- 
vance of  the  excavation. 

On  the  basis  of  bid  prices,  the  co~t  of  sinking  and  lin- 
ing the  rock  shafts  of  the  City  Tunnel  ranged  from  $;U;() 
to  ^ntO  per  ft.  A  large  proportion  of  these  amounts  prob- 
ably rejiresented  plant  charges  on  shaft  and  tunnel  exca- 
vation. 


Jiurned-clay  ballast  iias  been  used  very  extensively  on 
railways  in  the  .Middle  West  and  Southwest  and  is  still 
employed.  On  some  lines,  however,  its  use  is  declining, 
due  to  its  increasing  cost  and  its  unsuitability  for  track 
carrying  heavy  traflic. 

The  Chicago.  Burlington  &  Quiiu y  U.U.  has  been  u.s- 
ing  burned-clay  ballast  on  part  of  its  lines  in  \vestern  Mis- 
souri and  western  Iowa,  where  no  other  material  is  avail- 
able. About  five  or  six  years  ago  it  contracted  for  the 
burning  of  two  pits  of  about  500,000  cu.yd.  each,  but  it  is 
not  i)robable  that  it  will  use  any  more.  It  is  very  diffi- 
cult to  find  .suitable  material  in  the  vicinity,  and  the 
liurning  is  objectionable  to  residents,  while  the  co.st  is 
also  prohibitive  in  some  ca.se.s,  depending  on  the.  distance 
coal  has  to  be  hauled.  Slack  coal,  which  formerly  was 
given  away  by  the  mines,  now  costs  TO  to  90c.  per  ton. 

In  regard  to  elliciency,  on  this  road  burned-clay  balla.st 
is  rated  between  cinders  and  gravel,  but  is  considered  too 
light  for  heavy  trafhc.  It  drains  the  roadbed  very  well, 
and  is  easily  worked.  Cinders  are  almost  as  good  and 
very  much  cheaper.  Any  quality  of  clay  without  sand  or 
loam  is  suitable,  hut  gumbo  from  low  land  burns  to  the 
best  advantage.  It  .should  be  burned,  if  possible,  in  the 
vicinity  of  where  it  is  to  he  used,  and  probably  the  maxi- 
mum economical  length  of  haul  would  be  about  100  miles. 
The  dei)th  of  ballast  varies  from  fi  to  12  in.,  according  to 
the  quantity  available  and  the  character  of  the  railway. 
No  contracts  have  been  made  for  over  500.000  yd.  for 
one  pit;  but  on  other  roads,  in  Te.xas  and  other  parts 
of  the  country,  it  is  burned  in  larger  quantities.     It  re- 
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quires  two  or  three  months  to  burn  the  hallast  thoroughly, 
and  almost  as  long  for  it  to  cool. 

The  raw  clay  is  handled  by  especially  designed  excava- 
tors used  by  the  ballast  contractors.  The  clay  is  exca- 
vated and  conveyed  to  the  burning  place,  and  coal  is  taken 
from  cars  on  au  adjacent  track  and  spread  over  the  face 
of  the  pile,  there  being  alternating  layers  of  clay  and  coal. 
The  burned  clay  is  loaded  onto  cars  with  a  steam  shovel. 
It  comes  from  the  pit  in  suitable  size  for  putting  under 
track.  Sometimes  it  is  very  fine,  and  when  too  coarse 
it  is  easily  broken..  It  is  rarely,  if  ever,  screened.  The 
burning  is  dune  almost  entirely  by  contractors,  who  have 
special  equipment  for  preparing  the  material. 

The  St.  Louis  Soutiiwcstern  Ry.  u.-^es  the  material  ex- 
tensively on  its  Texas  lines,  the  clay  being  burned  by 
contract.  The  method  employed  (in  use  for  over  20 
years)  is  to  lay  a  track,  dig  a  ditch  some  8  ft.  deep  and 
start  in  that  a  fire  with  old  ties  or  old  timbers,  putting 
a  layer  of  coal  on  top  of  this.  Then  the  clay  is  placed 
over  this  by  means  of  a  dragline  machine.  On  this  again 
is  placed  a  layer  of  coal,  and  then  another  layer  of  clay, 
and  so  on  up  to  a  height  of  five  or  six  feet  above  the 
ground.  A  large  rake  is  then  employed  to  mix  the  coal 
and  earth  together,  and  the  clay  pile  is  allowed  to  burn 
until  the  fire  goes  out,  which  is  generally  six  or  seven 
months.  The  resulting  material  resembles  broken  brick, 
but  is  harder  than  ordinary  brick.  It  is  loaded  with 
a  steam  shovel  and  distributed  in  the  same  manner  as 
any  other  ballast. 

'^. 

THe   ASsisS^siEa   iRs^aliroadl  StLsrve^^s 
By  D.  L.  Eeablk.n* 

The  commission  of  engineers  appointed  l)y  President 
Wilson  to  survey  and  report  on  possilile  routes  fur  Alaskan 
railways  has  returned  to  Washington  and  will  in  a  short 
time  submit  its  plans  and  estimates. 

Four  coast  points,  Cordova,  Valdez,  Seward  and  Port- 
age Bay,  have  been  considered  as  possible  termini.  Cor- 
dova, situated  on  the  east  shore  of  Prince  William  Sound, 
has  a  population  of  about  1100.  It  is  the  terminus  of  the 
Copper  River  &  Northwestern  R.R.,  which  could  be  ex- 
tended from  Chitina,  132  miles  distant  from  Cordova,  uj) 
the  Co))pcr  River  Valley  and  through  the  Alaskan  lian:.'c 
to  tiie  Tanana  and  Fairbanks,  a  total  distance  of  al)Out 
44.5  miles.  . 

\'aldcz,  from  wiiicli  now  runs  tlic  go\ernincnt  wagon 
road  to  Fairl)anks,  is  situated  an  the  north  shore  of  Prince 
William  Sound  and  has  a  population  of  about  l-'OO.  The 
total  distance  from  Valdez  to  Fairbanks  over  this  route 
is  about  ;J80  miles. 

Seward,  situated  on  Resurrection  Bay,  has  a  pojjula- 
tion  of  about  tiOO.  It  is  tlie  terminus  of  the  Alaska 
Northern  R.R.,  wiiicli  extends  nortlierly  acro.-js  tlie  Kenai 
Mountains  for  a  distance  of  T2  miles  to  the  eastern  end 
of  Turnagain  Arm,  and  wliich  lould  be  extended  around 
Turnagain  and  Kiiik  Arms  to  the  Susitna  Valley  and 
thence  up  to  Broad  Pass  in  the  Alaskan  Range  and  down 
the  Nenana  to  the  Tanana  and  Fairbanks,  a  total  distance 
of  about  KiO  miles. 

Portage  Bay  is  Hituated  on  the  west  coa.-t  of  I'lince  Wil- 
liam   Sound,   where   no   settlement    now    exists.      It   can 
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be  connected  by  a  15-mile  line,  m  which  there  are  about 
3  miles  of  tunnel,  with  Turnagain  Arm,  and  thence  north- 
erly through  the  Susitna  and  Nenana  Valleys  to  the 
Tanana  and  Fairbanks,  a  total  distance  of  about  410 
miles. 

In  addition  to  the  main  tnink  lines,  branch  lines  to  the 
Matanuska  and  Bering  River  coal  fields  are  being  con- 
sidered. During  the  past  summer  the  commission,  with 
a  large  force  of  engineers,  has  been  engaged  on  the  survev 
and  examination  of  these  routes. 

Rapid  Orgaxizatiox — The  bill  authorizing  the  e.x- 
]ienditure  of  $3.5,000,000  for  railroad  construction  in 
Alaska  became  a  law  on  ^lar.  12,  1914.  Althoiigh  the 
commission  of  engineers,  consisting  of  W.  C.  Edes,  Chair- 
man, Lieut.  Frederick  Clears  and  Thos.  Riggs,  Jr.,  was 
not  appointed  until  May  1,  by  June  1  the  organization  had 
been  completed  and  outfitted  with  pack  horses,  boats, 
equipment,  supplies,  etc.,  and  on  June  6  the  last  parties 
sailed  from  Seattle  for  the  field. 

It  was  realized,  on  account  of  the  very  short  Alaskan 
summer  season,  that  an  exceedingly  large  amount  of  work 
must  be  accomplished  in  a  comparatively  brief  space  of 
time  and  that  in  order  to  accomplish  this  successfully 
the  plans  nmst  be  carefully  laid,  the  proper  equipment  be 
obtained  and  each  member  of  the  organization  be  selected 
with  care,  not  only  with  reference  to  his  special  fitness, 
but  to  his  physical  condition  as  well,  every  man  being 
required  to  stand  a  physical  examination. 

The  organization  consisted  of  the  headquarters  camp 
and  14  field  parties.  The  headquarters  camp  was  es- 
tablished at  the  mouth  of  Ship  Creek,  at  Knik  harbor, 
in  which  were  located  one  member  of  the  commission, 
bridge  engineer,  chief  draftsman,  disbursing  officer,  chief 
clerk  and  the  necessary  clerical  force,  physician,  store- 
keeper, chief  packmaster,  etc. 

Field  Parties — The  field  parties  were  in  charge  of  the 
following  men :  J.  L.  McPherson,  Reconnaissance  Engi- 
neer; Henry  Deyo,  R.  J.  Weir,  C.  R.  Breck,  K.  I\  Kuney, 
W.  F.  Milliken,  D.  L.  Reaburn,  T.  H.  Bacon,  F.  IT.  Bailey, 
R.  A.  Gray,  Locating  Engineers-  Eugene  Underwood,  F. 
D.  Ilayden,  T.  B.  Nolan,  Jr.,  Assistant  Engineers,  and 
W.   C.  Guerin,  Topographic  Engineer. 

Each  location  party  was  composed  of  from  18  to  26  men 
and  from  18  to  36  head  of  pack  horses.  In  addition  to 
the  usual  organization  of  locating  engineer,  assistant  en- 
gineer, topographer,  transitman,  draftsman,  levelman, 
ihaiinnen,  axmen,  packers  and  cooks,  several  trained  plane- 
table  men,  with  exi)erience  on  the  government  topograi)hic 
survey-s  were  attached  to  the  i)arties  for  the  purpose  of 
sketching  the  topography  adjacent  to  the  line  of  sur- 
vey. 

.\lthough  .some  of  the  parties  had  to  travel  several 
hundred  miles  inland  by  pack  train  to  reach  the  point  of 
beginning  a.ssigned  to  them,  and  did  not  begin  actual 
survey  work  until  well  into  the  month  of  July,  the  en- 
tire program  as  outlined  in  Seattle  before  ><tarting  for 
the  liehl  was  carried  through  sm-c-essfully.  Ivuh  party 
eovere<l  from  (JO  to  150  miles,  of  line,  notwithstanding 
the  facts  that  it  was  an  unusually  wet  season  iii  the  in- 
terior, there  being  scarcely  a  day  from  July  15  to  Sept. 
15  when  no  rain  fell,  and  that  the  parties  north  of  the 
.\hiskan  Range  had  to  leave  the  field  before  the  end  of 
Septend)er. 

In  general,  the  transportation  of  su|)plies  was  by  means 
of  boats  on  the  ri\ers,  supplemented  by  the  pack  trains. 
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Views,     from      the 

Alaskan  Kailkoad 

Surveys 

(1)  Survey  camp  in 
Broad  Pass;  (2)  Innoko 
River;  (3)  LooVwing  up 
the  Skwcntua  River;  (4) 
Looking-  down  the  cast 
fork  of  the  Chulitna 
River;  (5)  View  alonsr 
the  Susitna  River;  (6) 
Survey  camp  on  the 
Susitna  River;  (7)  Pack 
train  crossing  the  Hap- 
py River. 
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The  maximum  distance  from  a  river  base  to  the  camps 
was  about  50  miles,  requiring  from  one  to  two  weeks' 
time  for  the  pack  train  to  make  the  round  trip. 

Personal  RExiixistExcEs — I  had  been  a  memlicr 
of  several  government  exploratory  expeditions  in  Alaska 
in  the  years  following  the  gold  excitement  of  1S98  and 
1899.  One  of  these  expeditions  found  us  on  one  occa- 
i-ion  destitiite  of  provisions  and  deep  in  unexplored  terri- 
tory. It  saw  us  robbed  of  niost  of  our  equipmcn*:  and 
clothing  by  a  forest  fire,  500  miles  inland  from  our 
destination  on  the  Arctic  coast ;  it  saw  us  struggling  over 
hard  jiortages  with  heavy  packs  upon  our  backs  and  later 
battling  in  our  light  cedar  canoes  against  the  roughness 
of  the  Arctic  ocean. 

Another  expedition,  with  paik  train,  saw  lis  fording 
swollen  glacial  streams  and  picking  our  way  across  un- 
named glaciers  never  l)efore  seen  by  a  white  man ;  it  saw 
us  in  a  wilderness  of  swamps,  into  which  natives  of  the 
region  assured  us  no  man  could  go  far  and  ever  return, 
in  which  we  were  plunged  into  mire  as  deep  as  our  de- 
spondency. It  required  the  united  strength  of  the  entire 
])arty  to  extricate  the  pack  horses,  while  the  iiiosquitoes 
made  life  almost  an  insufferable  burden ;  but  looking 
Ijackward  from  the  vantage  of  years,  time  places  a  golden 
halo  about  these  experiences. 

With  the  Arctic  fever  still  in  my  blood,  it  was  with 
a  keen  thrill  of  delight  that  I  found  myself  on  June 
13  at  Cordova  bound  for  Broad  Pass  in  the  .\laskan 
Range.  Our  outfit  consisted  of  21  men,  Mi  head  of  horses 
and  about  5  tons  of  equipment  and  supplies.  The  ten^t 
equipment  was  one  10xl2-ft.  cook  tent,  one  12xl4-ft.  din- 
ing tent,  each  of  10-oz.  canvas,  six  8x8-ft.  and  three  9x9- 
ft.  mosquito-proof  silk  sleeping  tents,  each  weighing  about 
12  lb.,  and  one  9x9-ft.  silk  office  tent. 

The  office  equipment  was  a  drafting  board.  3r>\7^2  in., 
split  lengthwise  for  convenience  in  packing,  and  two  bo.xes 
of  stationery  of  suitable  size  for  side  ])acks.  The  table 
was  erected  for  use  on  four  stakes  driven  into  the  ground 
and  securely  braced.  The  personal  outfit  of  each  man 
was  a  sleeping  bag,  a  war  bag  and  clothing  to  about  50 
lb.  weight  in  all. 

We  left  the  railroad  at  Chitina,  where  the  outfit  was 
worked  into  sliape  for  the  manii.  Then  we  traveled 
over  the  government  wagon  road  to  Meyer's  roadhouse, 
near  the  summit  of  the  Alaskan  Range,  and  then  turned 
westward  along  the  base  of  the  mountains  to  Broad  Pass. 

The  entire  distance  of  240  miles  from  Chitina  to 
Broad  I'ass  was  covered  in  2'.i  days.  Each  member  of 
the  party,  except  the  packers,  walked  throughout  the 
journey,  and  the  pack  horses,  after  leaving  the  wagon 
road,  .subsisted  on  the  country. 

The  grass  at  tiiis  early  date  was  yet  short  and  tliey 
arrived  at  tiie  destination  in  a  very  weak  condition;  three 
of  the  .'Ui  head  were  lost  I'n  roiilo.  As  we  neared  Broad 
Pass,  we  entered  a  land  teeming  with  game.  Several  cari- 
bou were  killed  and  everywhere  there  was  evidence  of 
bear  and  other  large  game. 

On  the  day  following  our  arrival,  which  we  had  taken 
for  a  holiilay  t<i  rest  a  bit  and  reconnoiter,  the  fog  lifted, 
and  on  the  southwestern  horizon  was  revealed  the  great 
white  dome  of  Mt.  McKinley,  America's  highest  moun- 
tain, which,  20,;!00  ft.  in  height,  towers  majcstii  ally  in 
-now-clad  sjilendor  above  its  fellows  of  the  Alaskan  Range. 
Despite  the  fact  that  it  was  00  miles  away,  it  was  a  most 
in>])iring  sight. 


We  immediately  began  taking  observations  cm  the 
mountain  to  determine  an  approximate  elevation  for  use 
in  starting  surveys.  The  distance  from  our  camp  to  Mt. 
McKinley  was  determined  by  scaling  on  a  polyconic  pro- 
jection from  the  plotted  position  of  the  mountain  along 
the  line  of  the  observed  azimuth  to  the  mountain,  tv)  its 
point  of  intersection  with  the  parallel  of  latitude  of  our 
.station,  wuich  was  determined  by  solar  observations. 

The  elevation  of  20,;500  ft.  for  Mt.  McKinley  was  de- 
termined by  the  writer  in  1902,  while  a  member  of  the 
United  States  Geological  Survey.  It  was  afterward  de- 
termined by  the  United  States  Coast  and  Geodetic  Sur- 
vey and  i)y  Prof.  R.  W.  Porter,  both  results  agreeing  with- 
in 10  ft.  of  the  above  figure. 

As  a  result  of  these  observations,  an  elevation  of  2100 
ft.  was  nsed  at  the  initial  point  of  our  survey  in  Broad 
Pass  and  carried  by  wye  level  southward  through  the 
Susitna  Valley,  closing  24  ft.  above  the  elevations  carried 
up  from  tide  water  by  the  party  in  charge  of  W.  F.  Mil- 
liken. 

The  reconnaissance  party  in  charge  of  J.  L.  McPherson, 
which  covered  some  500  miles  of  territory  westward  from 
the  lower  Susitna,  Yentna  and  Skwentna  Valleys  across 
the  Alaskan  Range  and  through  the  Kuskokwini  and 
Innoko  Basins,  traveled  through  native  grass  land  to 
which  no  section  of  our  country  can  show  the  equal. 

Al.\sk.\n'  PossiBiLiTiKs — Tlie  agricultural  possibilities 
of  Alaska  can  be  realized  when  one  stops  to  consider  that 
Finland,  in  the  same  latitude,  with  similar  climatic  con- 
ditions and  with  an  area  only  one-fourth  as  large  as 
Alaska,  supports  a  population  of  about  3,000,000. 

Finland's  industry  of  second  importance  is  dairying, 
supplying  to  a  considerable  extent  the  markets  of  Eng- 
land and  Scotland,  but  it  has  no  mineral  resources  such 
as  Alaska.  It  has  been  estimated  that  Juneau  alone 
in  three  years'  time  Avill  be  mining  and  milling  a  greater 
tonnage  of  ore  than  is  today  handled  on  the  Rand,  in 
South  Africa. 

Alaska  with  her  wonderful  resources  awaits  only  trans- 
portation, and  it  is  to  be  hoped  that  the  construction  of 
these  lines  can  be  commenced  early  in  the  coming  spring. 
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The  engineer  designing  bridges  for  public  u.se  is  always 
more  or  le.ss  at  a  loss  to  know  what  loading  to  assume  for 
bridge  floors.  Curbs  and  railings  offer  further  doubts. 
A  few  of  the  difficulties  are  outlined  in  the  following 
article,  witli  suggestions  embodying  the  writer's  opinion. 

R().\i)W.\Y  Lo.\niN(i 
Um'sial  Loaos — Shouhl  he  assume  tlie  heaviest 
known  loads  and  design  with  the  ordimiry  unit-stre.sses? 
In  large  cities  this  is  good  i)rai'tice,  but  even  there  tlie 
engineer  is  hardly  justified  in  designing  all  the  bridges  in 
tile  city,  large  and  small,  to  carry  the  heaviest  nioiiu- 
nieiits,  castings,  steel  beams,  building  members,  or  stone 
columns  that  can  be  brought  into  the  city.  A  limit  must 
be  fixed  -somewhere,  beyond  which  the  owner  of  the  load 
is  obliged  to  provide  for  its  transportation  by  strengthen- 
ing bridges,  adopting  ditTerent  liiies  of  travel,  dividing  up 
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I  he  litnd.  ii.><iii}»  spti  ml  trm-ks  nr  ntluTWiM-.  It  kcciiih 
I  Ntmvapiiil  In  luld  a  lai>,'c  |)cii ciilap'  lo  llu-  cnHt  of  ii 
lii(l>;<'  in  order  thai  il  may  ranv  a  load  heavier  than  Ih 
likelv  to  he  hroii^jht  lo  il  oine  in  live  yearh,  eh|ieeially  hh 

I  he  iieeossily  for  earryiii;;  such   hiads  is   rarely  ahsoliile. 

SruKirr  I'.Mis  -it  wonhj  seem  that  all  hrid^'es  e\re|il  on 
il  iih'vanls  ami  in  parks  slioidd  he  desi;,'ned  In  carry  nlrei-l 
ns.  whether  they  are  actually  used  on  Ihal  street  or  not. 

II  is  imi>iissihie  to  accnralely  forecast  I  he  >,'ro\vlh  of  a  «ily 
<>i  to  know  what  Irallic  is  lo  <'om»>  on  a  j;iveii  sirii't  in  5Jo 
\  r.  Streetcars  are  with  us  ami  must  hi>  provided  f(ir.  and 
uc  can  only  jiiiess  as  to  the  wei;;lit  tliey  are  likely  to  attain. 

It  would  prohahly  he  desirahle  In  Iniild  l)ridKt''<  i" 
.  jrks  and  houlexards  no  heavier  than  is  uecessary  to  carrv 
the  heavy  class  of  aulomohiles  and  the  road  rollers  used 
for  |mvinu  such  roads,  thus  phicin;:  an  ohslacle  in  the  way 
ef  the  street  railway  corporation's  iirahhinj:  such  roads  hy 
hook  or  hy  crook  lo  the  detriment  of  the  Irallic  ihev  weru 
inlemled  to  carrv.  The  same  may  ln<  said  of  intercity 
iiiirhways  which  aic  only  wiile  eiuniirh  to  carry  two  linos 
.  I  Irallic. 

Hrid,<,'es  in  puhlic  .street.-  slumld  he  hudt  lo  carry  inler- 
isrlmn  cars  woiphing  50  tons  each.  While  this  is  much 
'  I'avier  than  ordinary  cars,  il  nnisl  lie  home  in  mind  that 
ihurlian  cars  are  destined  to  n  wide  extension,  and  al- 
most any  street  in  a  city  is  liahh'  at  some  future  lime  to 
lie  called  u]>on  lo  carry  them. 

^loToif  TiuCKs — l{oads  i)etwepn  lar^je  towns  are,  it 
-r(>ms  to  the  writer,  destined  eventually  to  he  sul)jeeted  to 
I  he  traffic  of  heavy  motor  trucks  which  will  carry  miscel- 
laneous freight  from  store,  factory  and  wareiiouse  to 
residence,  or  from  the  small  town  or  the  country  to  the 
warehouse  in  the  city. 

So  long  as  ruhher  is  used  for  tires,  and  the  present  ma- 
terials for  paving,  it  is  hardly  to  he  feared  that  the  gross 
weight  of  the  truck  will  greatly  exceed  20  tons,  with 
ahout  two-thirds  of  the  weight  on  the  rear  axle.  In  the 
( ])inion  of  the  writer,  all  hridges  on  important  thorough- 
fares should  he  designed  to  carry  that  load,  which  will 
safely  cover  traction-engine  loading. 

There  are  hridges  in  remote  districts  which  could  not 
without  extravagance  he  huilt  to  carry  2(i-ton  trucks;  hut 
the  road  roller  and  traction  engine  are  a  i)ermanent  insti- 
tution. I  would  recommend  for  such  iiridges  a  12-lon 
roller  as  the  lir/lilest  design  load  for  anij  bridge  on  a  pub- 
lic road.  Sometimes  there  is  difficulty  in  deciding 
whether  a  given  district  will  remain  remote.  I  would 
recommend  resolving  all  cases  of  doubt  in  fa\or  of  the 
heavier  loads. 

Cases  often  arise  in  which  designing  a  very  large  bridge 
for  the  heaviest  loading  would  add  so  much  to  the  co.st 
as  to  he  an  unreasonable  burden  on  the  taxj)ayers,  while 
there  is  another  route  uot  retpiiring  such  an  expensive 
bridge  which  would  carry  exceptionally  heavy  loads  with- 
out undue  inconvenience  to  the  ])ul)lic.  In  such  cases, 
notices  should  be  placed  warning  vehicles  carrying  loads 
exceeding  a  certain  amount  to  take  some  other  route.  The 
driver  of  a  heavy  load  may  feel  like  taking  a  chance; 
nevertheless,  there  is  plenty  of  law  holding  him  resjwusi- 
hle  for  the  resulting  accident. 

Sidewalk  Loadinc 

While  roadway  loadings  are  subject  to  change  as  above 
noted,  sidewalk  loadings  cannot  change  as  the  years  ]»ass, 
either  in  character  or  amount. 


('l(iiNMi>»  'I'lie  wei^jhl  of  a  denKP  crowd  of  |tOople  has 
ill  Mime  caM'H  liy  hpee ml  exertion  been  brought  an  high  as 
{■'lO  111.  per  H(|.rt.  of  lloor,  but  Hiich  loadings  are  ho  rare 
that  il  seeiiiH  to  the  writer  not  iiii reasonable  lo  allow 
Mtresses  under  this  intensity  of  loadings  to  approach  the 
(•histic  limit.  An  «irdinary  slaiiding  crowd  will  rarely 
weigh  more  than  H(l  Ih.  per  sipfl..  and  the  imly  occasion 
on  which  irowdn  even  of  that  deiisily  will  bir  gathered  will 
be  ill  caM'M  (if  Hiiiii!  lo<al  excilement,  such  as  aceidenls  or 
similar  ucciirreiice«  in  the  water  or  the  roadways.  In  such 
cases  the  ileiisest  part  of  a  standing  crowd  <an  harrlly  be 
more  than  four  ileep;  thost-  in  the  rear  will  keep  moving, 
ami  a  crowd  with  freedmn  enough  to  mov('  at  all  will 
rarely  exceed  In  lb.  jier  s<|.ft.  ,\n  a.ssiimcfl  sidewalk 
load  of  ion  lb.  per  sfj.ft.  on  a  l-ft.  width,  with  ."lO  lb.  |ier 
sij.ff.  <in  tlu!  rest  of  the  sidewalk,  is  ample  for  any  kind  ol* 
a  bridge,  hut  shoiihl  I;e  provided  for  in  till  bridi/rs, 
whether  urban  or  not,  because  any  district  sufficiently 
populous  lo  retpiire  sidewalks  at  all  on  the  briilge  will 
iMcasion.illy  pr<iducc  crowds  of  consiflerable  density. 

Dense  crowds  of  much  greater  depth  occasionally 
gather  lo  listen  to  musicians  or  street  speakers,  but  such 
things  are  never  allowed  on  hridges. 

S.NOW — It  is  hardly  possible  for  crowds  to  become 
nearly  .so  dense  in  cold  weather.  Since  the  weight  of  ice 
or  snow  seldom  exceeds  ].'}  lb.  per  sq.ft.,  it  is  not  necessary 
to  add   anything   for   its  weight. 

KiNAW.w  \"i:iii(Li;s — If  the  bridge  is  at  the  foot  of  a 
steep  grade  it  may  happen  that  street  cars,  escaping  from 
the  control  of  the  motorman,  will  leave  the  rails  and  go 
over  on  the  sidewalk.  It  may  be  worth  while  to  allow 
for  such  accidents  in  designing  sidewalks,  by  making  the 
curb  high  and  strong  enough  to  prevent  vehicles  getting 
on  the  sidewalks,  i.e.,  never  less  than  (i  in.  high,  and 
often  more. 

In  providing  for  the  case  of  a  car  actually  mounting  the 
curb  and  running  on  the  sidewalk,  three  times  the  normal 
stress  could  be  allowed;  this  might  residt  in  badly  dam- 
aged sidewalks,  but  would  prevent  loss  of  life. 

The  planks  or  other  details  of  the  sidewalk  should  he 
designed  to  carry  not  less  than  250  lb.  concentration,  he- 
cause  persons  of  that  weight  are  not  uncommon  and  a 
person  in  walking  always  places  his  whole  weight  on  one 
foot.  IMank  walks  are  rapidly  going  out  of  u.se,  but  they 
will  he  with  us  for  many  years  to  come. 

In  fixing  the  thickness  of  a  plank,  a  reasonalile  allow- 
ance must  be  made  for  wear  and  deterioration. 

C'ri!B  Hkioht 

Hoi!SK-I)i!AWN  \'i;iii(i.i;s — Kve'i  in  the  case  of  a  run- 
away the  vehicle  must  follow  the  hor.ses.  Ilor.ses  except 
when  under  the  s])ell  of  frenzied  fear  will  never  bolt  ovei 
a  fence,  and  it  would,  therefore,  seem  that,  where  there  is 
no  sidewalk,  a  reasonably  high  fence  on  a  cur!)  of  about 
6  in.  is  all  that  is  retpiired.  If  there  is  a  sidewalk  il  is 
well  t^)  make  the  curb  about  Ki  in.  high,  which  oidy  the 
lighte.st  wagons  could  mount.  But  the  sidewalks  should 
he  made  suHiciently  strong  to  carry  the  weight  of  a 
lior.se  and  a  light  wagon  without  greatly  exceeding  the 
elastic  limit. 

AuTOMOBiLics — The  ordinary  touring  car  is  very  often 
driven  at  a  high  rate  of  speed.  Occasionally  the  driver 
lo.«es  his  head  or  the  steering  gear  gets  out  of  order,  in 
which  case  the  car  is  liable  to  mount  the  sidewalk.  The 
best  preventive  of  this  accident  would,   perhaps,   be   to 
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maki'  tho  curb  about  16  in.  high  and  suflRciently  substan- 
tial to  resist  the  impact  of  the  car. 

There  are  oi)jections  to  such  higli  curbs:  tiieir  un- 
sightly appearance  and  the  ditficiilty  of  passing  from  one 
side  of  the  street  to  the  other.  On  the  other  hand,  it  is 
hardly  practicable  to  build  a  fence  or  oven  a  reinforced- 
concrete  parapet  wall  sufficiently  strong  to  withstand  the 
impact  of  a  high-power  automobile. 

A  10-in.  curb  is  sufficiently  high  to  take  care  of  most 
accidents.  But  where  there  is  a  sharp  curve  on  the  ap- 
proach or  the  bridge  is  very  wide,  so  an  unruly  car  would 
be  liable  to  strike  very  nearly  square,  the  higher  curb  is 
imperative. 

As  to  motor  trucks,  which  travel  at  a  much  lower  rate 
of  speed,  the  driver  is  likely  to  be  aware  of  accidents  to 


any  part  of  bis  machine  in  time  to  stop  before  the  truck 
mounts  the  curb. 

TJaimngs 

Railings  should  be  made  to  resist  a  lateral  pressure  n\>- 
plied  at  their  tops  equal  to  one-fourth  the  weight  of  a  row 
of  men  leaning  against  it,  or  appro.ximately  -10  lb.  per 
[in. ft.  If  the  railing  is  not  so  constructed  that  it  is  im- 
possible for  men  to  climb  upon  it,  it  sholdd  be  strong 
enough  to  sustain  a  vertical  load  of  at  least  100  lb.  per 
lin.ft. 

If  the  railings  are  on  a  sidewalk,  there  should  he  uo 
opening  more  than  6  in.  wide,  on  account  of  the  danger 
of  children  falling,  either  by  walking  between  the  balus- 
ters or  falling  down  and  rolling  underneath. 


)as€^ 
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Si'NOP^IS — The  douhJe-leaf  bascule  bridge  of 
lite  Canadmn  Pacific  By.  orer  the  netc  ship  canal 
at  Sault  Ste.  Marie,  Mich.,  is  of  the  trunnion  type 
and  has  three  special  features:  1,  it  has  chord 
locks  which  take  live-load  stresses  and  convert 
the  two  leaves  into  a  simple  fixed  truss  span  tvhen 
the  bridge  is  clo.'ied;  2,  it  is  the  longest  bascule 
bridge  yet  built,  being  330  ft.  c.  to  c.  of  trunnions: 
S,  to  provide  for  expansion  and  contraction,  one 
of  the  end  towers  (with  bascule  leaf  and  coun- 
terweight) is  movable  longitudinally,  the  move- 
ment being  effected  by  hydraulic  cylinders  under 
control  of   the   bridge   operator. 

The  connection  or  locking  of  the  leaves  of  a  double-leal 
l)asc-ule  bridge,  so  that  when  the  bridge  is  closed  it  is 
practically  a  simple  fixed  span,  is  a  new  development  in 
bascule-bridge  design.     It  is  a  special  feature  of  the  Ca- 


nadian Pacific  Ry.  bridge  over  the  new  ship-canal  ap- 
proach to  the  locks  at  Sault  Ste.  ilarie,  ilich.,  which  is 
the  first  striicture  in  which  this  feature  is  embodied. 

LivK-LoAD  Lock  Coxxections  ix  the  Chords 

While  the  bridge  is  notable  on  account  of  its  size  and 
for  several  features  in  its  design,  the  main  point  of  inter- 
est is  in  the  connection  of  the  meeting  ends  of  the  leaves. 
The  most  interesting  detail  is  the  lock  uniting  the  bot- 
tom chords,  which  transmits  the  full  tension  stresses  and 
connects  the  two  halves  of  the  chord  into  one  continuous 
member.  This  lock,  shown  in  Fig.  2,  consists  essentially 
of  a  vertically  slotted  socket  on  the  end  of  the  chord  of 
one  leaf  and  a  T-head  bar  on  that  of  the  opposite  leaf.  As 
the  bridge  closes,  this  bar  enters  the  socket  and  comes  to 
a  bearing  against  the  face  of  the  latter.  Vertical  flanges 
or  guides  bring  these  interlocking  parts  into  proper  po- 
sition before  they  engage.  Each  lock  provides  for  a  max 
imum  tension  stress  of  500  tons. 


Flo.  1.    The  LoxoEST  Basculi;  lliiiuci:,  /..UI-Et.  Si-ax;  Cijo-ssinc  tiii;  .\i;u  Ship  Canai,  xv  Saum'  Srii.  .Mai,i 

Mich.;   Canapiax   Pacikh'    \l\. 

(TliiH  Ih  IdKi:  is   imtiihlo   In  liiivliiK  ifTitcr   lui'kit   which  convcil  tliu  two   k'uvcs  into  ii  .mIiiii'Ic  ll.xoil   liusu  when  dosoil.l 


.Tiimiiirv  ",'  1.  r.M 
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(iKVRIIAI,    I'V.ATUIIKS   fH'  Till;    IJllllMlH 


Till' sockt't  and  T-liiir  arc  licavy  ctrcl  ciixtiii^ih.  vvitli  |iiii  iim-in  laiiiint  \ni  \m\   in  Kcrxiiv.     Tlii-  is  nliown  in    !■'!;,> 

coiiiu'ctionH  to  llio  cliorda  to  pnividc  fur  ceiitral  trniiMiniH-  V  and   I. 
sioii  of  till'  strc-s.     Above  tlic  Im  k  iirc  hnfTcrn  (ir  Hpaivr 
.astin<,'s  wliich  i)n>vcnt  tin*  Icaws  fiom  loiniun  «<•  ••l<)'«' 
loirollifr  as  to  lucvcnt  oii;,'n;rt'ni('ii(  of  the  lock.  W  liilc  ilicw  cliord  locks  coiiHtiliilc  tlu!  inont  diKtinctive 

As  till'  (Mids  of  (lie  leaves  apiuun.  li  wlieii  (lie  inid^je  i-  I'eatmc.  tlie  l)rid^'u  Is  iiiiii<ir(aiit  in  other  rospccts.     In 

ilosinir.  one  leaf  is  kept  sli-jlidy   liclow   (lie  other  until  •''•'  '"•*<•  l»lii«"0,  it  Ih  the  lai^,'eHt  bascule  l)rid;,'<;  yet  built, 


Eleva+lon 
COVtPRESSlON    JOINT  IN 
•"^_  TOP    CHORD 


Sectional    Plan 

TtNSlON    LOCK    m     BOTTOM     CHORD 

Fit).  2.     Ciioni)  Locks  Which  Convrkt   i'iii-  Doihi.k- 

Lkak  liAsiULK  Span  into  a  Simi'i.i:   Fi\i:i)  .'-^rw 

When  Closkd 

the  bottom-ciiord  locks  oiiijajiv,  and  tlio  oporatiiii,'  niacliiii- 
erv  then  pushes  both  leaves  down  to  tlieir  normal  ])osi- 
tion,  .setting  up  an  initial  tension  in  the  lock.  The  normal 
arraniicment  is  that  the  sockets  close  down  over  the 
T-bars,  and  the  leaf  carrving  the  sockets  is  raised  first  to 
l)reak  the  connection  in  opening  the  bridge.  Above  the 
socket  is  a  stop  casting  which  bears  upon  the  top  of  the 
T-bar  so  that  the  leaf  carrying  the  T-bars  cannot  be 
raised  until  the  other  leaf  has  been  raised  high  enough  to 
disengage  the  lock.    This  is  shown  in  Figs.  2  and  ;5. 

Should  it  be  necessary  to  reverse  this  sequence  of  oper- 
ation.s,  the  stop  casting  can  be  swung  back  out  of  the 
way,  and  a  similar  casting  above  the  T-bar  swung  into 
position.  This  bears  upon  the  socket  casting,  so  that  the 
leaf  carrying  the  T-bars  must  be  raised  first. 

The  top-chord  connection  (Fig.  2)  is  simply  a  compres- 
sion joint,  each  chord  having  an  end  casting  with  fin- 
ished face.  One  casting  lias  a  tapered  tongue  fitting  a 
groove  in  the  other  casting,  so  as  to  hold  the  chords  in 
line  when  closed.  A  hinge  is  provided  iii  this  compres- 
sion joint  to  insure  proper  distribution  of  stress.  For  this 
purpose,  there  is  a  horizontal  pin  in  the  face  of  one  end 
casting,  which  engages  a  semi-cylindrical  recess  in  that 
of  the  opi)osite  casting.  This  joint  is  designed  for  a 
nia.ximtim  compression  stress  of  500  tons  and  a  shear 
of](;Oton.s. 

The  interlocking  of  the  oi)erating  mechanism  and  the 
signal  equipment  with  the  moving  part  of  tiie  drawbridge 
includes  a  hooked  lever  pivoted  eccentrically  to  one  of  the 
end  castings  of  the  top-chord  joint,  and  engaging  a  pin 
in  the  opposite  casting.  Until  this  hook  is  in  jiroper  jio- 
-ition  the  railway  and  bridge  signals  cannot  be  cleared  ; 
and  until  it  is  released  from  the  i)in  the  o])erating  mech- 
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l''i(i.  ."i.    Toi'  V'lKw  OK  Tension  Lock  in  liorroM  Chord 

( .\ )  'I'-Iu'ad  locking  bar  on  one  leaf.  (B)  Socket  cast- 
inn  on  o|)]i<isite  leaf.  (C)  Stoi)  block  above  socket  cast- 
inn  whicli  comes  down  on  the  T-head  of  locking  bar.  (D) 
binned  stop  block  which  may  be  substituted  for  block  C,  com- 
inn  down   on   the  socket  casting. 

having  a  span  of  336  ft.  c.  to  c.  of  trunnions.  It  is  a  sin- 
gle-track structure,  witli  through  trusses  spaced  20  ft 
c.  to  c.  of  chords.  The  floor  is  of  the  usual  open-deck 
type,  and  has  three  guard  rails  between  the  track  rails, 
to  conform  to  the  standard  practice  of  the  Canadian  Pa- 
cific Ry.  The  bridge  is  designed  for  Cooper's  E-50  load- 
ing. 

This  bridge  is  of  the  Strauss  trunnion  bascule  type, 
with  the  counterweight  for  each  leaf  carried  by  a  pair 
of  counterweight  frames  which  are  mounted  on  a  triangu- 
lar tower  and  coupled  by  means  of  a  link  to  the  hip  joints 
of  the  trus,ses.  The  arrangement  is  such  as  to  give  an 
exact  balancing  of  the  span  in  any  position.  The  counter- 
weights are  massive  concrete  blocks.  These  dro])  nearly 
to  the  level  of  the  rails  mid  form  n  Imrrier  when  tlic 
liridge  is  open. 

The  l>ridgc  is  oix-i-Hted  hy  motor-driven  gears  moniite(l 


Fi(i.  4.     Coiii'UE.ssioN   Joint  in   Tot  Chord 

(The  hook  is  a  part  of  the  interlocking  mechanism,  and  h.ns 
nothing  to  do  with  the  action  of  the  joint.) 
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over  the  portal  of  each  leaf,  the  main  pinions  en.saoinfr 
with  racks  on  horizontal  operating  struts  hinged  to  tlie 
end  towers.  Each  leaf  has  two  motors  capalile  of  exerting 
a  torque  of  300  lb.  at  600  r.p.m.  and  the  liridge  can  be 
opened  or  closed  in  75  sec.  The  time  from  the  setting 
of  the  "stop"  signals  on  the  railway  to  the  complote  open- 
ing of  the  bridge  is  about  two  minutes.  During  the  navi- 
gation season  the  bridge  stands  normally  open,  owing  to 
the  small  number  of  trains  as  compared  with  vessels. 

All  operations  are  controlled  from  a  tower  on  the  south 
approach,  the  operator  acting  under  orders  from  the 
harbor  master. 

To  provide  for  expansion  and  contraction  movements, 
the  tower  at  the  south  end  (carrying  the  leaf  and  counter- 
weight frame )  is  mounted  on  rollers  and  has  a  maximum 
travel  of  41/2  in.  This  movement  is  effected  by  the  ex- 
pansion of  the  bascule  span,  but  under  certain  circum- 
stances it  may  be  controlled  by  hydraulic  apparatus,  con- 
sisting of  two  horizontal  cylinders  9x18  in.  which  are 
mounted  on  the  pier,  and  whose  piston  rods  are  connected 
to  brackets  on  the  l)Ottom  of  the  tower.  The  cylinders 
work  with  oil  at  about  "^00  lb.  pressure,  the  pressure  being 
obtained  by  a  hand  pump  in  the  operating  house.  This 
pump  is  locked  until  curn-nt  is  sluit  off  from  the  l)ridge- 
operating  mechanism. 

The  chord-locks  for  live-load  stresses,  as  well  as  the 
general  type  of  the  bridge,  are  the  invention  of  Joseph 
B.  Strauss,  and  the  bridge  was  designed  by  the  Strauss 
Bascule  Bridge  Co.,  of  Chicago.  It  was  built  by  the 
Pennsylvania  Steel  Co.  The  design  and  construction 
were  under  the  supervision  of  P.  B.  ilotley.  Bridge  En- 
gineer of  the  Canadian  Pacific  Ev. 
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One  of  the  first  and  most  important  matters  to  be  con- 
sidered in  the  operation  of  a  sewage-treatment  works  is 
the  heterogeneous  nature  of  sewage.  Its  composition  va- 
ries widely  in  different  towns,  influenced  by  the  ways  of 
living  and  amount  and  kind  of  industrial  wastes.  Some 
works  receive  a  sewage  so  fresh  that  original  fecal  mat- 
ter, paper  and  fats  are  practically  unchanged,  while  in 
others  the  solids  have  disintegrated  and  partly  dissolved. 

The  hourly  character  and  composition  of  the  sewage 
may  also  vary  from  day  to  day,  being  uniform  in  one 
place  and  different  in  another.  During  .storms  the  sew- 
age collected  by  a  coinl)ined  system  of  sewers  is  increased 
in  volume  and  its  composition  dianged  to  a  very  marked 
degree. 

Many  of  the  forces  of  nature  are  utilized  in  sewage 
treatment  in  an  involved  ami  complex  manner,  (iravi- 
tation  is  utiHzed  in  sedimentation  and  in  the  hydraulics 
of  the  flowing  liquids;  dieinical  reactions  occur  in  the  use 
of  })recipitants,  in  disinfection  and  in  the  clianging  com- 
binations of  sewage  materials:  and  iiiological  forces  are 
active  in  the  digestion  of  sludge  and  in  the  oxidation  of 
the   dissolved  organic   matter. 

In  successrul  operation,  all  of  these  factors  must  be 
controlled.      It    is,   tlierefore,  evident   that   sewage-treat- 
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ment  works,  particularly  of  any  size,  cannot  be  made  au- 
tomatic, but  retjuire  constant  observation  and  sui)ervision 
by  trained,  skilled  operators  in  order  to  accomplish  tlie 
purpose  for  wliich  tlie  plant  was  installed  and  the  fund; 
invested. 

The  use  of  l)iological  works  for  oxidation  or  the  use 
of  disinfection  always  requires  more  attention  than  simjile 
sedimentation.  Em.^icher  tanks,  which  include  sedimenta- 
tion and  sludge  digestion  in  a  single  device,  require  a 
higher  degree  of  skill  to  operate  than  plain  sedimenta- 
tion tanks.  The  presence  of  considerable  volumes  of  trade 
wastes  in  sewage  usually  introduces  difficulties  not  en- 
countered with  ordinary  domestic  sewage. 

Constant  attendance  upon  a  sewage  plant  for  a  private 
estate  or  small  institution  is  unnecessary.  Such  plants 
should  be  simply  designed,  so  that  an  employee  with  other 
duties  is  required  to  give  but  a  small  part  of  his  time 
to  the  care  of  the  plant.  But  in  such  cases  successful 
results  are  not  always  obtained  unless  the  designing  engi- 
neer or  some  competent  person  is  called  in  at  regular 
times  to  inspect  and  advise  concerning  the  technical  de- 
tails of  operation.  Such  inspections  are  particularly  im- 
portant during  the  early  life  of  the  plant  to  train  the 
attendant  to  observe  and  interpret  the  conditions  which 
required  attention. 

For  the  larger  institutional  plants  and  works  for 
small  towns  more  skilled  attendants  are  required  and  the 
need  for  coni])etent  supervision  more  urgent. 

In  municii^al  sewage-treatment  works  of  any  magnitvule 
the  constant  services  of  a  .scientifically  trained  man  in 
charge  is  practically  essential  to  success.  The  larger  vol- 
umes of  sewage  treated  afford  greater  potentialities  for 
the  creation  of  nuisance  from  bad  odors  if  the  works 
are  not  constantly  kept  in  the  best  condition.  The  effect 
upon  the  receiving  body  of  water  is  also  greater  and  a  de- 
terioration in  the  quality  of  the  final  effluent  may  allow 
the  development  of  conditions,  such  as  nuisance  in  the 
water  course  or  danger  to  water-supplies,  which  it  is  the 
very  function  of  the  works  to  prevent.  And  finally  it  is 
economical  to  pay  a  liberal  salary  to  tlie  right  kind  of 
man  to  keep  the  annual  charges  for  operation  and  main- 
tenance at  a  minimum  figure  by  business-like  manage- 
ment. 

Recokds — The  keeping  of  careful,  thorough  and  neat 
records  of  operation  is  essential  to  efficient  operation. 
State  authorities  charged  witli  supervision  over  the  con- 
dition of  the  water  courses  slumld  require  a  uniform  rec- 
ord. Such  records  from  the  operating  point  of  view  show 
the  effect  of  changing  methods  of  ojieration  and  enable 
the  selection  of  the  most  ellicient  and  economical  pro- 
cedure. Complaints  of  citizens  can  frequently  be 
answered  and  ^.\])lained  away  by  reference  to  the  records, 
and  often  well  kept  records  lune  prevented  suits  or  less- 
ened damages. 

l{e(onls.  to  be  really  valuable,  should  not  be  cumbered 
with  usele.-is  data.  The  e.-!sentials  should  be  carefully  de- 
Icrmined  and  made  graphic  wherever  ])ossible. 

Nk.vtnks.s- — Too  much  stress  cannot  lie  laid  ujion  the 
importance  of  neatness  and  cleanliness  in  and  around  the 
works  and  the  siirroiindiiig  grounds.  'I'o  accomplish  its 
])iirpose  this  cleanliness  must  l)egin  in  tlie  sewer  system, 
for  accumulation  of  ileconii)osing  matters  tiierein  will 
surely  hasten  decomposition  to  such  a  degree  that  at 
times  no  amount  of  care  at  the  works  can  prevent  the 
dis.M'inination    of   had    odor^.      The   1  leanliness    bei;iin    in 
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tin-  sowtTs  shoulii  !«•  earned  out  llinniv'li  iIk'  pliiiil  iirnl 
lui  liltll  sllould  lie  alinweij  to  itei  liliilllale,  liiil  il  Nliiiitid 
lie  |ir(iiii|itiy  disposed  id'. 

Hilt  small  expense  is  involved  in  lavin>r  out  llower  ImmIs 

..I    slirulilierv.   es|ieeiallv   at    the   eiit ranee,   and    (o   serve 

a  screen  around  unsjjrliilv  parts  ol'  the  works.     A  niod- 

i.it<>  amount  of  attention  to  llioe  details  removes  the  in- 

linriii    piejudire  in  tile  mind  ol'  the  \i>ilor  or  passerhy. 

A  (City   Street  Traffic  Investiga- 

tiomk;  Brid|(eport,  Cos^n. 

^>^    Ai  ri;i;i)  1'".   Mn.i.icu* 

HridLreport,  I'onn.,  is  jirowiii;,'  steadily  in  popidation. 
and  the  niimlier  of  \ehitles  iisiiij,'  the  streets  is  ;,n-eatly 
inireasiii<j^ail  out  of  proiiortioii  to  the  incroase  in  in- 
hahitants — and   as   a    result    the    piolileiu   of   street   euii- 

-lion   is  heeomiiiir  more  and  more  dillieidt   to  solve. 

In  eoniu'ition  with  replannin.i;'.  tho  question  of  the 
ioeation,  si/e  and  ajiproaehes  of  a  proposed  new  hridj^e 
aeross  the  IVqiionnock  IJiver  was  liroufrht  up.  Ki<;.  I 
shows  the  location  of  the  present  condemned  Stratford 
Ave.  J^ridj^o.  and  tho  imnu'iise  importance  of  a  hridi^'e  at 
this  iioint,  which  is  tlie  main  east  and  wc^t  cdnnection 
hetwcen   the  two  sections  of  the  city. 

Tlie  western  approaches  of  this  hridjri'  lead  thruni,di 
tiu'  heart  of  tlic  main  Imsiness  district,  wliilc  the  eastern 
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1>i;iih;k.   Bkiikjepokt,  Con'X.,   Showing 

Traffic  Stations 

approaclies  are  the  main  routes  to  tiie  tiiickly  .settled 
factory  and  residential  sections.  Tlie  streets  on  the 
west  side  are  narrow,  inadequate,  and  as  a  result,  badly 
congested. 

Traffic  Data  Wanted — The  traffic  data  wanted  were 
-ures  and  facts  .showing  tlije  volume,  origin  and  destina- 
iHin  of  all  vehicles  crossing  the  present  bridge,  and  the 
routes  traversed  in  approaching  the  bridge. 

Owing  to  the  congestion  of  the  western  approacjies  and 
tlie  complexity  of  tlie  street  layout  feeding  the  bridge, 
the  proldem  of  collecting  the  necessary^  data  on  tlie  west 


side  was  a  dillicnlt  one.  Se\eral  schenies  were  propoHcd, 
hut  linally  lejeeled  ill  favor  of  the  one  describi'd.  On 
the  other  hand,  the  Miiiiple  street  network  feeding  the 
eaHtern  end  of  the  bridge  made  the  work  in  tliis  Wfction 
eoinparalixely  easy. 

Mkiiioi)  K.mi'I,()Vi;ii  in  Com.kctino  Data — In  order 
to  gather  the  iieceHMury  data,  two  sliiftn  of  eight  college 
men  and  eight  |)oliceiiieii,  or  thirty-two  men  in  all,  were 
em|i|oyed.  The  Jtolice  were  used  to  Hiniplify  the  liuiid- 
ling  of  Irallic.  Ivich  shift  was  <tf  six  hours'  duration, 
',  a. III.  to  I  p.m.,  and  I  p.m.  to  7  p.m.  Two  coiiseeutive 
ilays  were  chosen  on  which  to  make  the  ccjunt,  Friday, 
.Inly  I'.  II  normal  day,  and  Saturday,  July  18,  a  heavy 
day. 

The  |(i  men  in  each  shift  were  assigned  to  the-  eight 
stations,  marked  in  Fig.  I,  singly  or  in  groups,  accord- 
ing to  the  amount  of  traflic  to  be  handled.  Thus,  Sta- 
tions 2,  :(,  I.  T),  ()  and  8  were  2-man  station.s,  while 
Station  1  was  a  M-man  and  T  a  I -man  station. 

Stations  4  to  8  were  termed  "distributing  stations." 
.At  these  points  all  eastbound  traftic  wa.s  asked  the  simple 
(piestion:  '"Are  you  going  over  the  Stratford  Ave. 
Hridge?"  If  the  answer  was  in  the  affirmative,  a  ticket 
shown  in  Fig.  2  was  handed  the  dri\er  with  tlie  request 
to  (ill  it  out.  This  tiilcct  had  the  station  syiiib(d  |)Iaiidy 
marked  in  one  corner. 

The  driver  upon  receiving  hi.s  ticket  was  allowed  to 
proceed  unmolested  to  the  bridge,  unless  he  passed  a  sec- 
ond station,  where  his  ticket  was  marked  to  indicate  his 
jiassing  that  station.  At  the  entrance  to  the  bridge  all 
traffic  was  stopped  by  two  checkers,  who  made  sure  that 
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Please  fill   in   and   deliver  lo  Collector  at  other  end  o(  Bridge 


•Staff    of    .lohn    Xolen.    Land-scape     Architect.    Cambridge, 
Jfass. 
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all  vehicles  bad  slips,  and  that  they  were  properly  filled 
<iut.  All  tickets  of  eastlxmnd  vehicles  were  collected  at 
the  middle  of  the  bridge. 

The  data  relative  to  westbound  traffic  wore  collected 
in  the  following  manner:  Three  men  wcic  at  Station 
1,  the  east  entrance  to  the  bridge,  whose  duty  it  was  to 
.stop  all  westbound  vehicles  and  ask  the  questions  given 
on  the  ticket.  The  answers  were  written  down  by  the 
talliers.  It  was  possible  to  employ  this  simple  method 
on  this  side  of  the  bridge  because  of  the  few  streets  used 
in  approaching  the  bridge,  and  hence  the  data  were  eas- 
ily secured.     This  will  be  seen  by  a  glance  at  Fig.  1. 

Tabulating — At  the  end  of  the  two  days'  count,  there 
were  over  7000  tickets.  Tables  were  prepared,  and  some- 
what over  a  week  spent  in  the  tabulation. 

The  check  in  the  upper  left  hand  corner  of  the  ticket. 
Fig.  2,  indicates  the  staticm  at  which  the  ticket  was  issued. 
Station  5  in  this  instance.     The  single  line  throuo-h  the 
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check  explains  that  in  moving  from  Station  5  to  the 
hridge.  Station  4  was  passed.  These  two  marks,  cou- 
pled with  the  tabulations  of  the  tallier  at  Station  4  as 
to  whether  his  station  was  passed  via  Wall  or  Water 
streets,  fix  the  route  traversed  by  tiie  vehicle  in  the 
business  district  on  the  way  to  the  bridge. 

The  completed  tables  showed  that  the  vehicle  (ticket 
Fig.  3)  moved  from  District  'I  (location  of  Locomobile 
factory)  to  the  suburb  of  Stratford,  and  in  doing  so 
passed  via  South  Main.  Wall  and  Water  streets  to  the 
bridge,  thence  via  Stratford  Ave.  to  Stratford. 

Plottixg  Diagrams — The  tal)ies  having  been  com- 
pleted, it  was  necessary  to  marshal  this  formidal)le  array 
of  facts  into  some  graphic  form  quickly  and  easily  di- 
gested. Two  diagram  maps  were  plotted  for  each  day, 
one  diagram  showing  volume  of  traffic  using  the  bridge 
approaches,  and  the  other  showing  volume  originating 
and  tenninating  in  each  city  district  and  suburb.  The 
latter  was  a  small-scale  map  of  tlie  city  with  circles 
in  the  different  districts,  showing  the  volumes  of  traffic 
liv  sizes  of  circles,  with  armws  tn  denote  direction.  Two 
::vmbols  were  used,  one  for  tratlic  orit;iuatin<^  in  the  ilis- 


tricts,  and  one  for  traffic  terminating  in  the  district-. 
The  other  diagram  was  merely  a  sketch  plan  of  the  con- 
gested streets,  in  which  the  width  of  the  street  was  pro- 
portionate to  intensity  of  traffic — in  duplicate,  for  traffic 
going  each  way,  so  that  the  diagram  looked  like  two 
street  plans  superimposed. 

FrnTiiER  Traffip  Data — Further  investigations  were 
made  to  ascertain  tlie  number  of  pedestrians  using  tlie 
bridge,  and  tlie  nundier  of  electric  cars  passing  daily.  .V 
prior  count  had  shown  the  character  of  the  traffic  crossing 
the  bridge,  whether  light  or  heavy  automobiles,  trucks 
or  carriages,  etc. 

Inquiries  were  made  among  vehicle  drivers  to  ascer- 
tain routes  followed,  the  reasons  for  following  the.se  i)ar- 
ticidar  routes,  etc.  The  experience  of  the  traffic  police 
was  taken  advantage  of,  fluctuations  in  the  intensity  of 
traffic  at  different  periods  of  the  year  noted,  and  condi- 
tion of  pavements  judged.  In  short,  a  most  exhaustive 
study  was  made. 

Tiic  work  was  done  under  the  supervision  of  Dr.  John 
Nnlcn.  city  planning  exjiert.  of  Cambridge.  Mass.,  for 
wlmm  the  writer  was  assistant. 
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Sl'XOPSlS — Tlir  icsi'rrij'tr  cvrdled  hi/  ilie  iii'ir 
Cedar  Lake  Dam  for  the  ira(er-suj>ij}}/  and  iiiuiiici- 
pal  hijdro-eleciric  plant  of  Seattle  is  Jpal-huj 
through  a  pre-glacial  suhlerranean  channel  under 
a  morainal  bank  into  wliich  one  end  of  the  dam 
abuts.  Construction  iras  iinderlal-en  in  face  of 
repeated  adverse  reports  bij  different  engineers  and 
geologists.  Earth  in  noir  being  .'<luiced  in  reserroir 
in  effort  to  silt  up  the  leaking  channel. 

The  first  Cedar  Lake  Dam  was  a  log-cril)  structure 
used  to  impound  water  for  supplying  the  City  of  Seattle, 
Washington.  (En'oineehixc;  Xews,  June  IT,  1909,  p. 
G4T.)  Tiiis  dam  was  also  u.-;ed  to  supply  water  for  the 
municipal  hydro-electric  plant.  The  construction  of  a 
massive  concrete  dam  at  a  point  about  oiu'  and  one-tliird 
miles  below  the  former  outlet  of  Cedar  Lake  has  just 
been  completed  at  a  cost  of  approximately  $1,500,000. 
This  dam  has  a  length  on  the  <rcst  of  T!).")  ft.,  a  height  of 
l(jO  ft.  above  the  old  stream  l)cd,  200  ft.  above  bedrock 
in  midchannel  and  aiiDut  21 T  ft.  above  the  deepest  ])ortion 
of  the  foundation.  The  dam  is  curved  in  ])lan,  although 
it  has  a  gravity  section. 

It  abuts  on  the  rock  wall  of  the  moiuitain  at  the  south 
end,  but  at  the  north, end  the  masonry  section  terminates 
in  a  gravel  jilateau  or  ninrainal  bank  which  lies  at 
right  angles  to  the  dam  and'  is  in  appearance  a  saddle 
reaching  out  to  tlie  west  from  the  main  nio\intain  to  the 
east  of  the  dam.  This  niorainal  bank  or  riilgc  is  nut  .t 
triie  moraine,  the  i)ank  being  ninriiinal  material  crowded 
over  into  the  old  cJiiinMi'l  w  lirn  tlic  new  was  foi'nicd. 
The     topogra])hicai     cunditinn     may     be     noted     in     llie 
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sketch  in  Fig.  1  and  tlie  view  in  Fig.  2.  As  orig- 
inally designed  the  water  face  of  this  saddle  was  to 
lie  puddled  and  an  earth  dike  with  concrete  core  wall  built 
from  the  north  abutment  of  the  dam  easterly  to  the  1620- 
ft.  contimr  of  the  mountain,  providing  there  a  crest  20 
ft.  higher  than  the  dam  proper.     As  actually  built  ihere 
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Fig.  2.    Dowxstkeam  Face  or  Cedar  Lakk  Dam,  Seattle,  Wash. 

(Note  saddle,  a  moiainal  bank,  on  left;  top  of  saddle  about    El.   1590,   top  of  dam   El.   1600, 
spillway   openinjf  shown    Kl.    If).").')) 


was  no  nortli  al)utiiioiit  to  tlic  dam,  l)ut  its  crest  .stood  some 
10  ft.  liigher  than  the  top  ol'  the  moraine,  as  shown  in 
the  section  in  Fi"-.  1.  No  cutoff  wall  was  built  nor  was 
any  puddle  applied  to  the  reservoir  face. 

The  reservoir  created  by  this  dam  has  a  capacity  of 
146,500  acre-ft.  up  to  a  crest  elevation  of  1600,  to  whidi 
the  dam  lias  been  completed. 

Previous  Investigations 

When  the  plan  was  first  proposed,  a  Board  of  Geologists, 
consisting  of  Henry  Landes,  State  Geologist,  now  presi- 
dent of  the  University  of  Washington,  and  ^lilnor  Rob- 
erts, professor  of  mining  engineering  at  the  same  institu- 
tion, made  a  rejjort  in  July,  1910,  calling  attention  to  the 
fact  that  Cedar  Lake  lias  a  pre-glacial  subterranean  chan- 
nel to  the  Sii()(|iialmie  Valley  on  the  nortli.  and  to  the 
possibility  that  under  tlie  great  head  projiosed  by  the  new 
dam,  the  waters  might  be  forced  out  this  way. 

This  was,  however,  disregarded  and  plans  were  pro- 
<  ceded  with  for  building  the  dam  as  designed,  but  no  defi- 
nite plan  was  adopted  for  rendering  the  north  abutment 
water-tight,  further  than  to  pro])ose  in  case  the  use  of 
puddle  upon  the  reservoir  face  failed  to  make  it  tight,  that 
a  cutoff  wall  of  some  type  could  be  constructed  for  a  dis- 
tance of  1000  ft.  or  more  through  this  north  bank  or  ter- 
minal moraine  of  loose  rock,  .*aiid  and  gravel.  The  data 
in  the  City  Kngineer's  office,  including  the  test  pits  shown 
en  F'ig.  ;J  in  which  water  .stood,  convinced  the  city's  en- 
gineers that  the  dam  had  been  located  at  the  proper  site. 


Public  claniDr  became  so  intense  against  tiie  building 
of  the  dam  at  this  location  that  the  City  Council,  l)y  ordi- 
nance on  Mar.  5,  1912,  caused  a  Board  of  Engineers  to 
be  appointed  to  investigate  and  report  on  the  entire  proj- 
ect. This  Board  consisted  of  Joseph  Jacobs,  E.  H.  Bald- 
win and  ({lover  ¥.  Perin,  and  their  report  dated  May  0, 
1912,  recommended  that  the  whole  project  he  delaj'ed  for 
a  sufficient  period  to  enal)le  a  thorough  investigation  to 
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be  made  not  only  at  tliis  location,  but  of  a  location  they 
suggested  for  an  earth-till  dam  at  a  point  about  1800  ft. 
further  up.>;treani  and  2000  ft.  below  the  old  tiinber-crih 
dam. 

This  report  was  very  exhaustive  and  among  other  things 
called  attentiiiu  to  the  porous  character  of  the  rock  on 
which  the  dam  was  to  be  founded,  and  also  of  the  same 
character  of  rock  comjiosing  the  south  wall  or  ahutment. 
The  morainal  bank  which  formed  the  north  abutment  and 
bank  was  as  fully  investigated  as  was  possible  from  the 
data  available,  and  further  borings  reconnnended  to  deter- 
mine more  closely  what  the  leakage  would  be  and  the  best 
means  to  reduce  it.  Their  deductions  from  the  best  data 
available  indicated  a  probable  leakage  of  from  50,000  to 
(j5,000  acre-ft.  per  annum,  or  a  20%  loss  in  storage  and 
power  po.ssibility,  although  it  was  thought  highly  proli- 
able  that  the  loss  would  exceed  the  above  figures. 

The  recommendation  was  made  that  the  foundation  and 
south  abutment  be  carefully  grouted  and  a  cutoff  made 
at  the  north  abutment  by  excavating  a  trench  down  to 
El.  1550,  driving  sheetpiling  down  to  EI.  1190  and  fill- 
ing up  the  trench  with  selected  material. 

Work  at  this  time  had  been  in  progress  by  day  labor 
in  making  borings,  clearing,  stripping  and  preparing  the 
foundation.  This  method  of  condui'ting  the  work  was 
proving  very  expensive,  over  $600,000  having  been  ex- 
pended on  foundations,  and  as  the  city  authorities  liad  de- 
cided to  ignore  the  report  of  the  Board  of  Engineers  and 
])roceed  with  the  work  without  making  further  examina- 
tions, the  Chamber  of  Commerce  of  Seattle,  through  its 
Taxation   Committee,  instituted  a  further  investigation. 

Among  reports  received  by  them  was  one  from  Joseph 
Jacobs,  a  member  of  the  former  board,  and  one  from  K. 
H.  Ober,  Superintendent  of  Buildings  and  former  Assist- 
ant City  Engineer  in  charge  of  certain  features  of  the  dam 
and  reservoir,  ^fr.  Jacobs  called  attention  to  the  recom- 
mendations made  by  the  previous  Board  of  which  lie  was 
a  member  and  reiterated  his  belief  that  a  more  tiiorou'di 
investigation  should  be  made. 

^fr.  Ober's  report  placed  the  pos.-i.ilc  Icakavc  at  a  niu-.h 
larger  percentage  than  that  previously  quoted  ai-.l  .-'uitcd 
iiis  belief  that  for  this  rea.son  the  new  dam  would  not  in- 
crease the  storage  and  power  possibilities  over  wliat  then 
existed  with  the  old  log-crib  dam,  which  held  a  less  head 
of  water  and  had  consequently  a  much  less  lo<s  from  leak- 
age through  tlu!  porous  north  l)ank.  Mr.  Ober  had  pro- 
posed a  ])lan  for  tapping  the  water  from  the  bottom  of  tlic 
old  storage  lake,  by  means  of  a  tunnel,  constructing  a  per- 
manent dam  near  tiie  old  log-crib  tlani,  thus  increasing 
the  storage  (■a])a(ity  up  to  ai)out  the  theoretical  capacity 
of  the  pro|)oscd  new  concrete  dam  to  El.  15.")r).  Tlis  belief 
as  to  the  great  loss  from  leakage  was  based  primarily  on 
the  fact  that  test  pits  dug  before  the  first  reservoir  was 
built  developed  the  fact  that  when  water  from  the  river 
was  turned  into  certain  of  these  pits,  it  disappeared  into 
tlie  pervious  nuiterial  very  rapidly,  in  one  case  disappear- 
ing with  a  roar.  With  the  new  dam  the  head  would  be 
increased  and  with  the  more  porous  nature  of  the  for- 
MiatioM  at  the  north  end  of  the  dam  tiiis  loss  would  nudvc 
tlie  project  nearly  prohibitive. 

The    Chamber   of    Commerce,    however,    approved    the 
project  and   the   net   result  of  this   investigation    was  to 
cause  the  slopping  of  the  work  by  day  labor  and  a  con 
tract  to  lie  let  for  buildin''  the  ilum. 


Le.vkage 

While  the  dam  has  been  pnutii'ally  completed  to  El. 
1600,  a  center  .section  was  left  out  down  to  El.  1555,  as 
shown  in  Figs.  1-2.  Water  was  impounded  in  the  new  res- 
ervoir in  November,  1914,  and  with  a  depth  at  the  dam 
of  80  ft.  above  the  bed  of  the  stream,  continued  to  leak 
steadily  away,  largely  through  the  moraine,  into  the  Sno- 
qualmie  Valley.  Xo  puiliUintf  liad  been  niteuipted  nor 
rtitofj  irall  hiiill. 

One  spring  which  has  increased  to  a  large  amount  is 
below  the  dam  (Fig.  4).  This  flows  back  into  Cedar 
Biver  and  is  presumably  from  leakage  through  the  mo- 
raine and  not  through  the  .>;eamy  rock.  The  total  fall  in 
elevation  at  the  head  stated  was  approximately  one  inch 
per  hour,  and  after  lowering  to  a  depth  of  70  ft.,  the 
level  is  still  steadily  disapjiearing  at  the  same  rate  of 
iibuut  one  inch  per  hour,  or  over  ;!0,000,000  gal.  per  day. 

Weirs  are  nuiintained  in  the  streams  on  the  north  slope 
of  the  saddle  and  an  endeavor  made  to  locate  the  leakage 
by  comparison  with  the  readings  of  former  ones  before 


Fig.  4. 
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the  leakage  began.  Tlie  fartlie>t  leak  outlet  so  far  I'oimd 
is  in  the  Sui>(|ualniie  watershed  over  one  mile  north  of 
the  dam. 

The  repoit  of  tlie  assistant  engineer  engaged  in  these 
(ii)ser\ations  is  as   follows: 

Nos.  1,  2.  .T  and  4  weirs,  which  liuve  been  read  for  threr 
years,  showed  no  undue  increase  until  Dec.  10,  19H,  when 
Nos.  1,  2  and  X  showi^d  an  Increase  of  50.  225  and  165';.  respec- 
tively, two  new  s|>rini;.s  iippeariim  to  increase  the  tiow  of 
No.  2. 

No.  5  weir  was  installed  Dec.  3,  on  which  date  there  was  u 
How  of  19.7  cu.ft.  per  si'c.  .\  niaxinuini  flow  of  26.8  cu.ft.  per 
see.  was  reached  on  Dec.  7.  receding:  Kiadually.  The  present 
How  of  this  stream  la  estimated  at  three  or  four  times  lt« 
Moiniul    volume. 

No.  7  stream  has  wi'lr  readings  for  part  of  1911  and  all  of 
1912.  Reudlnys  taken  Dec.  S.  9  and  10  show  an  Increase  gf 
2.9  times  the  flow  of  1911  and  1912  of  corresponding  dates 
and  1.2  times  the  maximum  flow  of  any  period.  The  maximum 
flow   of   this  stream   occurs   normally   in   February. 

Prom  Dec.  3  to  15  no  precipitation  has  occurred,  the 
weather  remaininK-  cold  and  dry.  Frost  Is  In  evidence  In 
many  parts  of  the  K'ound,  IndicutInK  an  Increase  In  tlie  above 
streams  to  be   not   due    lo   local    wiather   conditioivs. 

The  leakage  in  and  under  llie  dam  itself  is  practically 
iif  no  account,  and  in  oidv  one  place  in  the  drainage  sjal- 
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li'iios  of  tin-  ^Tcat  mtiiiolitl)  is  aii\  WiiliT  coniin;;  tlir()Ui;li 
till'  inasdiiry  ami  lliis  is  a  voiy  Hiiiall  Mf|mm'. 

Till'  Siuu|iialiiiit'  watcrslml  is  imw  licinjr  tlmnni^flilv 
puivryt'tl  and  fxainiiifd  lo  (IfliTiiiiiii'  « lu-tluT  or  not  tlii'iv 
aro  otluT  li'aka;,'«'s  sluiwiii;;  up,  and  \»  iiiakf  jMissilili-  a 
pmiiinarv  as  lo  the  total  loss  jr«>iii^'  lliis  way. 

Tlu'  city  tloi's  not  at  proscnt  toMti-niplati'  Iniildinj,'  n 
cntolT  wall  in  tlu'  nioiainp,  nor  liavc  any  liorinf.'s  ln-cn 
niado  to  loiatc  tlic  hi-drock  or  old  prc-^ilacinl  clianncl  of 
tlif  Ci'dar  IiImt  to  tin-  Snoqualmic  N'tilli-y,  ImiI  a  plant 
is  now  lu'injr  inslalli'd  to  slnicc  material  inl<i  tin*  rt'scrvoir 
ill  ail  attfiupt  lo  stop  till'  Icakaiji'  liy  silliiii,'  up  the  I'ldiic 
porous  nortlu'rn  wall  of  tlii'  ivscrvoir  up  lo  the  old  crili 
dam  for  a  proimhU'  distaiuo  of  (iSOO  ft.  In  tlic  mraiuinii'. 
howi'vor,  li'st  pits  and  lioriiiirs  will  lie  put  down  in  tli'- 
niorainal  iiaiik  to  loi'ati'  lu'drock  and  tlit-  old  prc-^larinl 
clianiu'l.  preparatory  to  piittin<r  in  a  eiitolV  wall  if  the  sill 
iiig  up  does  not  stoji  tlie  leakaLre.  The  attempt  to  clo.se  ii|. 
the  porous  material  hy  siltiiij,'^  will  he  of  small  cost  ami 
may  ohviale  the  iiitotV  wall,  which  would  eost  a  compara- 
tively lari:i'  sum.  On  Jan.  I.  tlie  leaka^'e  at  that  tinw 
being  considerahly  greater  than  was  at  first  anticipati 
$1."i.000  was  apjiropriated  to  add  to  the  repair  plant. 

R.  11.  Thomson.  M.  Am.  Soc.  C.  K.,  former  City  Kngi- 
neer.  and  who  planned  and  constructed  the  fir.st  dam  and 
reservoir  at  Cedar  Ijako  and  who  jilanned,  located  and 
began  the  construction  of  the  present  system,  estimates 
that  it  may  take  from  one  to  five  years  to  make  the  reser- 
voir tight,  either  hy  the  silting-up  method  or  hy  grout- 
ing. This  latter  method  w-ould  undouhtedly  be  quicker 
if  it  proved  effective,  but  would  be  very  ex])ensive. 

The  design  and  construction  of  the  dam  have  been  car- 
ried out  under  A.  IT.  Dimock,  the  present  City  Engineer, 
with  T.  II.  Carver,  .\ssistant  City  Kngineer,  in  din^t 
eharire  of  tlie  desijjuiiiij. 


'idlge    Dests'^ctioKii    ana    th^G 

In  our  issue  of  Nov.  19  we  jnihlished  views  of  some  of 
tlie  bridges  destroyed  in  the  course  of  tlie  war  operations 
in  Europe.  Views  showing  the  wreck  of  some  bridges  of 
longer  sjmn  are  shown  herewith.  Both  the  cantilever 
bridge  and  the  truss  brid"e  crossed  the  Dniester   River. 


1.        .\   Fai.i.ia  Ti!i  ss  .Si'an  Ari;oss  TiiK  Dnikstf.r   Eiver 

(Hie  of  the   large   rivers  of   (Jalicia,   which   eiii|)tics    into 
the  Black  Sea  near  Ode.s.sa. 

In  the  view  .showing  the  wreck  of  the  cantilever  bridge 
the  ends  of  the  pontoons  are  .seen  on  tlio  right  whicii 
carry  a  temporary  military  bridge  thrown  across  to  take 
the  place  of  the  wrecked  span.  The  third  view  in  the 
series  shows  a  heavy  lattice  girder  across  a  stream  in  the 
valley  of  the  Aisne,  on   the  western    battle   front.      As 
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A  P.noKr.x  Girder  Bridge  in  the  Valley  of  the  Aisxe 

nearly  as  can  be  judged  from  the  i)hotograpiis,  it  is  ]jrolj- 
able  that  the  cantilever  bridge  was  wrecked  by  e.xploding 
dynamite  charges  against  the  top  chords.  The  fall  of  tlie 
girder  bridge  was  brought  about  by  dynamiting  its  lower 
chord  ami  the  long  truss  s]jan  across  the  Dniester  was 
brought  down  by  placing  heavy  dynamite  charges  in 
the  channel  piers. 


Tlie  Fuel  \  alup  of  Woort,  according-  to  data  (ariven  out  l>y 
the  Forest  Service  of  the  Department  of  Af^ricuiture,  is  about 
half  that  of  coal  of  equal  weight.  In  hulk,  one  cord  of  dry 
hard  wood  i.s  roughly  etiual  to  a  ton  of  coal.  Of  the  softer 
and  lighter  woods,  such  as  shortleaf  pine,  hemlocli,  Douglas 
fir,  about  a  ton  and  a  half  is  reciulred  to  equal  a  ton  of  coal, 
and  the  lighte.st  woods,  such  as  cedar,  popl.ir.  spruce,  and 
white  pine,  require  two  cords  to  equal  a  ton  of  coal.  In  a 
cord  of  wood  of  12S  cu.ft.  a  fair  average  of  solid  wood  is  about 
80  cu  ft. 
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Traiasp  or^Sitla  o  Ba 
Reviewed   hv   Ali-kn    IIazkn* 

HANDBICH  DES  WASSERBAfRS  Fiir  Das  Studium  I'nil  Die 
Praxis — Von  Iliibcit  Kngt-ls.  In  Two  Volumes.  Leipzig 
anil  ISerlin;  Wilhelni  lOngelmann.  I'aper;  Sxll  in.;  pi>. 
xii  + 149.1;  1623  text  illustrations.  I'aper,  loii  Marks. 
Bouiul    (in   call)    lOH   Marks. 

To  one  M'ho  has  observed  the  use  that  tlie  (ieniiaii.-; 
make  of  tlieir  rivers  in  tlie  tran.<])ortati()ii  of  heavy  jiroil- 
lu-ts.  and  who  wishe.s  to  uiicU^i'stand  the  principk's  of  iiiu- 
stnutiun  that  have  been  nsed  in  this  niu'quah'd  (U'vek)})- 
ment.  tiie  work  of  Professor  En.<:els  will  he  most  wehome. 
Life-long  and  intimate  familiarity  with  workiiiii'  meth- 
ods has  given  him  fir.<t-hand  knowledge  of  the  suliject  in 
its  broader  aspects,  as  well  as  in  its  details.  And  through 
limg  e.xperience  in  teaehing  he  has  learned  to  e.xpress 
clearly,  and  in  simple  terms,  tiie  essentials  of  tiic  mat- 
ters that  he  presents. 

The  illustrations  are  good  and  complete.  They  are 
always  clear  and  each  illustrates  some  point  of  signifi- 
cance. Nothing  that  is  necessary  to  convey  the  desired 
idea  is  omitted,  and  not  an  unnecessary  line  or  figure  is 
used. 

One  who  has  had  the  pleasure  of  hearing  Professor  En- 
gels  lecture  at  the  Royal  Technical  School  at  Dresden 
will  readily  understand  how  the  illustrations  have  been 
prepared.  The  drawings  on  the  blackboard  before  his 
(lasses,  in  making  which  he  has  acquired  unu.-^ual  pro- 
r.ciency.  have  been  redrawn  somewliat  more  carefully 
than  in  the  free-hand  way  in  which  they  first  appeared, 
but  with  little  further  change  and  without  sacrifice  in 
I  learness.  They  are  always  drawn  from  a  teacher's  point 
of  view,  being  arranged  to  convey  the  needed  les.xon  and 
to  avoid  confusing  the  student  with  anything  not  per- 
taining to  the  subject  matter.  V.\n\  the  drawings  tiiat 
lepre.sent  constructed  works  have  been  redrawn  to  make 
llieni  as  far  as  po.ssible  uniform  with  the  others  and 
Miitable  for  pul)licati()ii  in  the  text,  and  to  siiow  in  tiie 
simjilest  and  clearest  manner  the  works  tiiat  they  repre- 
sent, and  how  they  were  built  or  how  they  ojieratc.  It 
is  really  extraordinary  tliat  large  works  can  lie  so  well 
represeut*,'d  by  .Hinall  drawings  in  the  te.xt.  In  the 
whole  work  there  is  not  a  single  folded  diagram  oi'  map. 

After  turning  the  pages  one  feels  as  if  be  liad  a  real 
view  of  the  wbole  shipping  industry  of  (Jeiiiiany  prc- 
.Mented  with  such  clearness  thai  il  laniiut  lie  inisiinder 
stood. 

The  work  is  wrilten  bolh  as  a  tevtliddk  Mini  as  ;i  liainl 
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book.  The  writings  of  others  are  freely  used,  and  refer- 
ences are  given,  but  after  all,  the  works  constructed  and 
in  use  in  Germany  and  neighboring  lands  with  which  the 
author  has  had  to  do  are  the  subject  matters;  and  for 
the  most  part  they  are  treated  on  first-hand  information 
and  from  personal  knowledge. 

The  reviewer  remembers  Professor  Engels  telling  his 
class,  many  years  ago,  that  to  improve  a  Cernian  river 
involved  engineering  diHiculties  and  an  expen.^e  equivalent 
to  that  of  the  construction  of  a  double-track  railroad  on 
easy  grades  through  a  mountainous  country.  This  state- 
ment is  fully  borne  (Uit  by  the  impression  left  by  the  de- 
scription of  the  works  that  have  been  built  for  improv- 
ing the  (icrman  rivers. 

In  addition  to  matters  directly  relating  to  the  improve- 
ment of  rivers  and  navigation,  many  allied  subjects  have 
been  treated,  and  these  justify  the  broad  title,  "des  Was- 
.^erbaues,"'  which  is  given  to  the  work.  Nevertheless,  navi- 
gation and  the  matters  relating  to  it  are  the  principal  .sub- 
ject matters  of  the  work. 

In  the  first  volume  the  first  part  treats  of  the  occur- 
rence and  movement  of  water.  It  begins  by  a  discussion 
of  winds  and  storms  and  statistics  of  precipitation  from 
all  over  the  world,  from  the  .standpoint  of  seasonal  and 
annual  fluctuation.  The  records  of  Germany  and  German 
colonies  are  given  special  ])roininence.  Evaporation  from 
water  surfaces  and  from  land  surfaces  is  discussed.  The 
influence  of  ground  water  upon  .stream  flows  is  treated. 
The  flow  of  water  in  pipes,  aqueducts,  and  especially  in 
river  channels  and  in  canals  is  considered  at  lengtli.  and 
the  backwater  problem  is  studied.  The  discussion  of 
waves  and  wave  action  is  most  complete  and  runs  through 
many  pages. 

The  second  ])art,  on  Hydrography,  treats  of  both  fresh 
and  salt  waters  and  describes  the  appliances  for  measur- 
ing and  studying  the  movement  of  water,  including  waves 
and  .-^ea  currents.  The  relation  between  precipitation  and 
rnnott'  is  discu.-jsed,  and  the  relation  of  water  quantities 
to  gage  heights.  The  methods  of  plotting  the  data  are 
frequently  novel  and  interesting.  Flood  flows  are  consid- 
ered, and  the  influence  of  lakes  and  other  retarding  in- 
fluences thereon.  The  formation  and  influence  of  ice 
is  taken  up.  The  ocean  is  considered  from  the  ."Standpoint 
of  its  composition,  its  temperature,  its  currents,  its  waves, 
and  its  tides.  .\])paratus  for  .sounding,  for  recording 
water  heights  and   velocities,  are  described. 

The  third  part  treats  of  river  improvement  in  all  its 
branches,  extending  from  the  smallest  tributary  to  the 
mouth  of  the  largest  river.  The  author's  well  known  e.t- 
perimental  work  in  his  hydraulic  laboratory,  with  small 
artilickil  rivers  in  sand  i  hannels,  is  reflected,  and  the 
principles  .mi  ascertained  are  applied  to  actual  conditions 
in  German  rivers.  In  other  words,  e.xperimental  research 
is  applied  to  and  is  made  to  supplement  the  knowledge 
of  channel  conditions  obtained  from  actual  e.xperience. 
In  many  respects  this  is  the  most  important  part  of  the 
work.     The  practical  directions   for  controlling  aini   im- 
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provinp  t  liiiiiiu>l,>-    nm    llirou-;li    niaiiv    pupv   hikI    relic,  l 
the  host  iiirront  Itcrmnn  practice. 

Tiu'  fourth  part  deaU  witli  (lain.s  lur  iiavipilmii,  tor  iin- 
lioiincliiifj  reservoirs  ami  for  water  power.  The  IreatiiienI 
i.s  frpnoral.  hut  that  jiart  rolatiii;;  to  the  conslruilioii  of 
ri\er  dams  of  inoilonite  hei^'ht  on  alluvial  holtoins,  ami 
the  protective  work  neces.sarv  to  prevent  uii<lerininiii^, 
is  treated  witli  relatively  ;;reater  fulliiC'ss.  The  lonslruc- 
tion  of  ino\in>r  dams  and  of  larue  jiales  is  fully  treated. 
The  section  on  water  power  rollects,  for  fho  most  pari, 
practice  on  (Jorinan  rivers  with  larjje  water  quantities 
and  low  and  variable  heads. 

The  tifth  part  ti-eats  of  the  protection  of  land  auainst 
water.  It  imludes  the  ])roteetion  of  lands  apiinst  rivers 
and  apainst  the  .sea.  dunes  and  dikes,  and  liie  action  of 
waves  in  seaports.  The  types  of  construction  of  sea 
walls,  of  many  materials,  and  on  the  widest  ran^e  of  foun- 
dations, especially  upon  soft  ones,  are  considered,  while 
•less  expensive  metliods  of  slojie  paviuij  and  protection  are 
al.so  descril)ed.  The  art  of  lioldin^'  dunes  hy  planting  is 
also  considered. 

The  sixth  part.  i)cin,i;-  the  last  in  the  first  \olunie, 
treats  of  agricultural  matters,  especially  draiiuige  and  ir- 
rigation. It  contains  interesting  sections  of  the  puni]\s 
actually  in  use  for  drainage  purposes  in  the  Holland  pold- 
ers and  elsewhere.  The  description  of  tide  gates  is  par- 
ticularly interesting.  Tlie  reclamation  and  cultivation  of 
peat  lands  is  also  considered. 

Tlie  seioud  volume  treats  of  works  in  the  direct  .service 
of  commerce.  In  it,  in  the  seventh  part  of  the  whole 
work,  ship  and  boat  construction,  both  lor  river  and  sea 
trattic,  is  considered.  It  contains  many  interesting  sta- 
tistics of  the  development  of  shipping  throughout  the 
world.  It  treats  of  sailing,  of  the  resistance  of  ships  in 
water,  and  of  propellers.  It  also  treats  of  lighthouses, 
light-buoys  and  other  aids  to  navigation.  The  towing  of 
barges  in  canals  is  discussed  in  an  interesting  way  and 
the  section  of  canals  with  reference  to  ease  of  towing  and 
case  of  maintenance  is  considered.  Sections  of  many 
canals  as  first  built,  and  as  afterward  modified  througli 
the  action  of  the  water,  and  by  maintenance  are  shown. 
The  eighth  part  treats  of  locks.  The  stability  of  lock 
walls  and  lock  foundations  is  considered,  and  many  inter- 
esting construe  tions  are  shown  to  meet  the  dillicuities  of 
bad  foundations.  Lock  gates  and  the  i)est  methods  of 
their  construction  are  described,  with  many  appliaiues  to 
secure  ease  and  rapidity  of  operation,  and  water-tight- 
ness. The  methods  of  control  of  the  Howing  water  in  (Jer- 
nian  works  are  fully  retiected.  Otiier  means  of  lifting 
ships  wliere  the  difference  in  level  is  great  are  described, 
with  drawings  of  actual  and  proposed  works 

The  ninth  part  teaches  of  the  canalization  of  rivers  and 
of  ship  canals.  A  description  of  tiie  Kaiser  Wilhelni 
Canal,  as  originally  built  and  as  subsequently  enlarged, 
and  with  the  modifications  that  have  come  about  through 
experience  in  its  operation,  is  most  interesting.  The 
feeding  of  canals  and  methods  of  nuiking  the  canal  bed 
water-tight  and  preventing  lo.ss  of  water,  are  discussed. 
Methods  of  |)rotecting  canal  .shores  on  various  kinds  of 
material  are  de.scribed.  Overflows,  lishways,  bridijcs  and 
aqueducts  are  considered,  as  well  as  canal  tunnels. 

The  tenth  and  last  part  treats  of  harbors  and  of  the 
appliances  for  loading,  unloading  and  handling  freiglit. 
Harbors  on  rivers  are  first  considered  and  the  manner 
of  handling  barges  and  steand)oats  on  the  shores  of  rivers 


\Mlh  \aryiiij,'  levelh,  and  often  with  swift  ciirrcnttt,  ib  >o\)- 
.-idered.  The  e.xlc'iit  of  the  artificial  harbors  deHcribed 
in  coiiiiei  tion  witli  nitiny  of  the  (ierman  rivers  is  Hurpris- 
iiig.  'i'he  larger  (ieriiian  ocean  harbors  me  then  dewribed 
and  the  general  priiicijiIeK  of  succesHful  urrangtsment  arc 
diniUHsed.  The  conslruclioii  of  docks,  piers,  warohouBes 
and  freight  handling  iiiacliiiiery  are  all  tjiken  up.  Dry- 
docks  and  tloating  docks  are  discussed  and  some  ideali/cd 
schemes  for  the  transfer  of  fnjight  between  railroads 
and  sleHinsliiits  are  shown.  Tlie  construction  of  break- 
waters is  described,  with  many  e.vamples.  French,  Eng- 
lisli  ami  Hii.ssian  practice  is  freely  drawn  upon,  and  oc- 
casionally examples  from  .\merica  and  other  parts  of  the 
world  are  i)resented.  i'ontoons,  landing  stages  and  ferry 
houses  are  described. 

lOach  chapter  is  providcil  with  a  bibliography.  An  in- 
dex .serves  both  volumes. 

The  author  speaks  of  these  volumes  as  being  hi.-  life 
work  and  dedicates  them  to  the  extension  of  "our  beauti- 
ful art''  for  the  good  of  mankind.  While  the  work  is 
primarily  devoted  to  navigation  and  the;  allied  arts,  it  is 
of  interest  in  a  broader  field,  because  of  the  ample  data 
and  the  excellent  examples  of  .safe  and  sound  methods  of 
construction,  many  of  which  arc  capable  of  being  applied 
in  other  fields  of  engineering  work. 


Theory  asad  Practice  of  Electri- 
cal Meas^reBTmeBats 

PRINCIPLKS  OF  KIJOCTUICAI.  MKA.SIJHICMKNTS—Ry  Arthur 
Whitmorc  .Smith,  Junior  Professor  of  Ph^sics.  t'niversit> 
of  MichlKan.  New  York  and  l-oiulon;  McGraw-Hill  Book 
Co..  Inc.  Cloth;  5x8  in.;  pp.  xiv-f243;  99  text  illustrations. 
$2,  net. 

Prof.  Smith  has  here  comliined  in  one  handy  little  vol- 
ume an  cicuu'iitary  treatise  on  fundamental  electrical 
conce])ts  and  a  laljuratory  manual  in  the  simpler  electri- 
cal measurements.  The  very  combination  of  such  func- 
tions lias  led  to  some  criticism  of  such  books  as  inter- 
fering with  the  inductive  scheme  of  instruction  and  as 
dampening  originality  and  inquisitiveness.  However 
valid  such  criticisms  may  be  in  general,  this  work  is 
justifiable  as  a  review  of  princi])les  and  an  aid  to  devel- 
oping technique.  It  must  be  remembered  that  the  really 
basic  idea.-i  involved,  in  this  case,  should  have  been  dis- 
covered througli  earlier  laboratory  work  with  consequent 
prior  cultivation  of  the  .student's  investigative  spirit.  The 
author  quite  evidently  is  a  modernist  in  teaching  physics, 
though  his  writing  a  comi)ined  text  might  lead  a  few  to 
think  otherwise. 

Direct  information  seems  to  have  been  ^limited  to  the 
mininiuni  so  that  the  maxiiiiiim  can  be  obtained  by  the 
student's  ob.servation.  The  arrangenient  of  work  is  well 
adapted  to  the  develojiiiig  experience  of  the  student,  be- 
ginning with  the  use  of  such  simple  everyday  instruments 
as  ammeters  and  voltmeters.  Tiie  next  work  is  done  with 
the  ballistic  galvanometer — which  ])ractice  may  surprise 
some  teachers.  The  u.se  of  current  galvanometer  and 
\\  heatstone  bridge  follows.  Then  current  measurements 
are  taken  u])  again  by  methods  involving  the  tangent  gal- 
vanometer, electrolysis,  Kelvin  balance  and  electrodyna- 
mometer.  Similarly  potential  measurements  arc  enlarged 
upon  through  the  potentiometer.  Then  power  measure- 
ment is  ajiproached.  The  somewhat  difficult  theory  of 
the  ballistic  galvanometer  is  presented  as  one  i)ha.se  of 
the  measurement  of  cajiacity.     Not  until  all  this  work  is 
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passed  is  the  magnetic  circuit  seriously  involved.  It  is 
evident  that  the  author  has  worked  out  liis  elementary 
presentation  of  this  veiT  carefully ;  his  work  here  can 
be  scrutinized  with  profit  by  numerous  younger  teachers 
who  do  not  find  tliat  their  students  are  acquiring  a  satis- 
factory grasp  of  magnetic  phenomena. 

Wliile  the  most  of  the  work  throughout  sucli  a  course 
is  done  with  steady  currents  and  single  impulses,  yet  al- 
ternating currents  are  not  wholly  disregarded  for,  to- 
ward the  end.  the  author  gives  work  in  measurement  of 
inductance,  and  discusses  effective,  instantaneous,  aver- 
age and  mean-square  values  of  currents,  etc. 

s   Forsiatialsis    for  Simmple 
traes   ^^Itfia  Sta^  Anagles 

Reviewed  by  Leox  S.  .Moisseiee'" 

KAHMENFORMELN,  Gebrauchsfertijre  Formeln  fur  einhut- 
tige,  zweistielige,  dreieckformige  und  geschlossene  Rah- 
men  aus  Kisen-  oder  Eisenbetonkonstruktion  nebst  An- 
hang  mit  SonderfaUen  teilwpise  und  ganz  eingespannter 
Triiger — Von  Dr.-Ing.  A.  Kleinlogel,  Privatdozent  an  der 
Techn.  Hochschule  Darmstadt.  BerUn:  W'ilhelm  Ernst 
und  Sohn.  Paper;  7x10  in.,  pp.  x  -|-  351;  338  iUustratlons. 
11   marks. 

The  Ijook  is  a  collection  of  formulas  for  the  determina- 
tion of  stresses  in  elementary  frames  without  diagonals, 
consisting  of  two,  three  and  four  members  with  stiff 
angles  and  sometimes  with  fixed  abutments.  It  is  the 
.-tiffness  of  these  angles  which  introduces  statical  indeter- 
minateness  in  the  otherwise  so  simple  analysis.  When 
the  connections  between  two  adjacent  members  are  act- 
ually hinged  or  are  merely  so  ('onsidered,  the  elastic  be- 
havior of  one  member  is  independent  of  that  of  the  other. 
With  the  realization  of  stiff'  angular  connections  the  be- 
havior of  the  entire  framework  affects  each  of  its  mem- 
bers. As  long  as  steel  was  practically  the  exclusive  ma- 
terial used  for  siu-h  frames,  it  was  of  small  importance  to 
determine  the  stresses  to  any  considerable  degree  of  ac- 
curacy, and  the  statical  assumptions  with  tlieir  approxi- 
mate results  were  sufficient,  except  wiiere  important 
trusses  were  built  up  of  a  number  of  such  elementary 
frames  without  diagonals.  The  great  resistance  of  the 
material  to  compression  as  well  as  to  tension  allowed  of 
such  approximations.  With  the  advent  of  reinforced  con- 
crete as  a  structural  material,  the  use  of  frames  without 
diagonals  became  much  extended,  and  in  the  same  time 
the  very  low  resistance  of  concrete  to  tensile  stresses  and 
its  required  reinforcing  by  steel  made  a  fairly  close  deter- 
mination of  resulting  stresses  imperative.  A  number  of 
monographs  have  in  consequence  been  pui)lished,  treat- 
ing of  I  he  simple  as  well  as  of  the  more  coni|)licated  cases. 
Dr.  Kleinlogel,  who  is  well  known  l)y  his  research  work 
in  reinforced  concrete,  brings  forth  a  volume  containing 
KiO  cases  of  frames  subject  to  various  loadings  often  met 
in  practice. 

For  each  case  are  given  the  expressions  for  the  reactions 
iiiid  the  moments  at  the  fi.xed  points,  as  well  as  those  at 
any  section.  Tlie  frame  and  its  respective  load  are  shown 
I  Icarly  on  a  diagram,  and  for  each  ca.'^e  the  moment  curves 
arc  shown  drawn  in  j)ro|)ortion  to  an  actually  computed 
\aiu[)Ie.  Tlu'so  moment  curves  sliow  at  a  glance  the  tlex- 
unil  condition  f)!'  the  frame  and  enable  the  engineer  to 
(onipare  at  sight  the  effcit  of  various  loadings. 

The  author  neglects  to  give  the  deiluction  of  any  of  the 
Innuulas.  nor  docs  he  state  the  assumptions  and  simpli- 
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fications  made  by  him.  While  the  formulas  can  easily 
be  deduced  by  the  aid  of  the  principle  of  least  work,  and 
the  simplifications  made  in  them  can  he  then  discovered, 
a  collection  of  formulas  is  intended  for  ready  use  and  the 
bu.<y  engineer  should  be  fully  informed  of  the  assumptions 
mulerlying  it.  These  assumptions  are  all  admi.-^sible  in 
good  practice.  The  author  assumes  the  same  coefficient 
of  elasticity  for  all  members  and  he  neglects  the  effect  of 
the  change  of  length  of  the  members  due  to  axial  force. 
The  effect  of  shear  is,  as  usual,  also  neglected. 

All  cases  of  simple  frames  and  loadings  that  can  pos- 
sibly be  met  in  practice  are  supplied  by  the  author,  and 
designing  engineers  will  fin<l  the  book  very  helpful  when- 
ever they  may  wish  to  know  the  stresses  in  simple  stiff 
structures. 

The  book  is  printed  with  the  text  on  one  side  of  the 
page  only  and  is  well  gotten  up.  A  smaller  size  in  the  form 
of  a  memorandum  book  would  be  more  fitting. 


ROBERTS- AUSTEN:  A  RECORD  OF  HIS  WORK— Being  a 
Selection  of  the  Addresses  and  Metallurgical  Papers,  To- 
gether with  an  Account  of  the  Researches,  of  Sir  William 
Chandler  Roberts-Austen,  Hon.  JI.,  Inst.  C.  E.,  Inst.  Mech. 
E.,  Inst.  IM.  iVL-  M.,  Am.  Inst.  JI.  E.,  Late  Chemist  and  .\s- 
sayer  of  the  Royal  Mint:  Professor  of  Metallurgy  in  the 
Royal  School  of  Mines;  author  of  ".\n  Introduction  to  the 
Study  of  Metallurgy,"  and  Editor  of  Griffin's  Metallurgical 
Series.  Compiled  and  edited  by  Sydney  W.  Smith,  Assist- 
ant Assayer  at  the  Royal  Mint.  London:  Charles  Griffin 
&  Co.,  Ltd.  Philadelphia:  J.  B.  Lippincott  Co.  Cloth; 
6x9  in.;  pp.  x    +    382;  portrait  and  23  plates.     $6,  net. 

This  is  a  valuable  collection  of  papers  and  lectures  by 
a  famous  English  metallurgist.  For  the  sake  of  unity 
these  papers  are  grouped  under  the  following  heads: 
'•His  Work  at  the  Royal  .Mint;"  "The  Eoyal  School  of 
Mines;"  "The  Alloys  Research  Committee;"  "On  Iron 
and  Steel ;"  "Royal  Society  Papers ;"  "Royal  Institution 
Lectures ;"  "Art  Metal  Work ;"  ending  with  a  general 
bibliography  of  all  his  works.  It  is  the  kind  of  book 
which  one  may  pick  up  at  any  time  and  find  something 
interesting  to  read,  for  the  author  was  a  master  of  his 
subjects,  well  versed  in  historical  as  well  as  practical 
details,  and  a  writer  of  clear  and  entertaining  English. 


AIR,  WATER.  AND  FOOD  FROM  .V  SANITARY  STANDPOINT 
— By  Alpheus  G.  Woodman.  Associate  Professor  of  Food 
Analysis,  and  John  F.  Norton,  .\ssistant  Professor  of 
Chemistry  and  Sanitation.  Massachusetts  Institute  of 
Technology.  Fourth  edition,  revised  and  rewritten.  New 
York:  John  Wiley  &  Sons,  Inc.  London:  Chapman  &  Hall. 
Ltd.     Cloth;   6x9  in.;   pp.   24S;   illustrated.     $2,  net. 

Evidences  of  a  careful  revision  of  this  well  known  and 
useful  elementary  handbook  appear  throughout  the  vol- 
ume. The  death  of  Mrs.  Flllen  H.  Richards  has  removed 
her  familiar  name  from  the  title  jiage,  advanced  Prof. 
Woodman  to  senior  authorship  and  made  Prof.  Norton 
junior  author.  For  each  of  the  three  divisions  of  the  book 
there  is  an  exposition  of  the  relation  of  its  subject  to 
health  and  then  a  presentation  of  analytical  methods. 
Useful  reference  lists  are  given. 
■*• 

ST.\TIST1CS  OF  RAILWAYS  OF  THE  UNITED  ST.\TES,  1900- 
1912 — Washington,  D.  C:  Bureau  of  Railway  Economics. 
Bulletin   66.      Paper;   6x9   in.;   pp.   75 

This  convenient  little  booklet  of  railway  statistics  should 
be  in  tiie  lil)rary  of  all  railway  engineers  who  aim  to  keep 
themselves  posted  on  the  large  economic  facts  that  lie  at 
the  foundation  of  their  special  work.  The  figures  given 
are  compiled  from  the  otfii'ial  statistics  collected  for  the 
Interstate  Commerce  Commi.ssion.  and  give  many  ilata  in 
a  form  convenient  for  use  which  can  be  obtained  only 
with  great  difficulty  by  the  direct  use  of  the  Interstate 
Conunerce  Commission's  rcimrts.     Engineers  who  are  fa- 
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iiiilnM-  With  \\>llinj;fonV  frfiili>o  on  ilir  i'<  otiuinir  llirorv 
of  niilway  Irx-ntinn  ami  kimw  nl'  \\\r  \nst  iiinoiint  nf 
liihor  lliiil  wa^  iioct'ssarv  to  cinuiiilr  llu'  stati^liial  tahlci. 
in  that  work  ran  realize  what  a  linun  it  would  liavc  hocn 
III  the  railway  ciiiriiiet'is  of  WplliiijtlonV  time  to  have 
had  such  romploti'  and  anuiate  stiili.-tirs  as  are  jiresoiited 
111  this  volume. 

Instrtmiments    for    Cn[^ineerin^ 

Tests— M.ecnproc8^tin|(  Pumps 

Wkvikwki)  11V   W  iNsi.ow   II.  IIkksciiei,* 

TKCII.N'ISCIIK  .\li:.><.Sl  NOICS'  lipl  Miix.liln.  iiiiiilri niiihiinKKti 
und  Itn  KiMiiohe.  /iiin  i  ii-lii'iiiich  In  MiiHrliliK'iilMlioi  iitorli<n 
iind  In  ilor  I'laxl.s-  Von  I'ldr.  Hi-.-InK,  A.  ( imniliriK.  Tlilnl 
onlaiffp'l  and  rovJKCd  oditlon.  |  .Mii.M>'hln<-ntc<'hnlii('li<<ii  Vor- 
Min-hs\vi>s.>n.  Vol.  1.)  ISiTlin:  .Ililivix  Splinter,  riotli;  fix'.! 
In.;   pp.    xl    +    409;    ;;>.".    text    IIkuioh.      10   .MniU.M. 

I'lK  KOI,Mi;.\l'UMr'KN  ohLsohllosslUh  dor  Klilnol-  und  Uota- 
lloiispmnpon — Von  II.  Moik.  I'i  nfoNNor  an  dpi-  KrI  Tpi-Ii- 
nl,sclu-n  Ilorhiu'luili',  StutlKail.  Ili-illn:  .hiliiiH  .SprlnKCi'- 
Cloth;  fix"!  In.;  pp.  Ix  4-  jas.  4Sn  toxt  Hkui-oh  and  II  fol.l- 
inff  ilrawliiK.s.      H   MarKH. 

Tiio  moelianieal  laiioratories  of  leeliiiieal  siIkkiIs  liavo 
had  a  .dower  and  somewhat  ditl'erent  develoiimont  in 
(Jorniany  than  in  the  United  Slates,  since  the  testiii<T  of 
materials  is  eontinod  almost  entirely  to  the  government 
laboratories.  This  ditl'ereiiec  of  ideal  is  reflected  in  (Jer- 
man  literature.  It  may  he  safely  said  that  there  is  no 
liook  in  (iernian  which  covers  tlie  firoiind  of  Carpenter 
and  Diederich's  "Experimental  Kngineerinu-,"  thoiiffh 
Professor  (iramherji  has  made  a  good  start  in  that  diree- 
lion.  His  first  edition  was  issued  in  li)!).")  with  'i'ti  i>ai:es. 
and  this  has  now  grown  to  nearly  doulilc  the  size.  It 
WTves  as  an  introduction  to  a  second  volume,  which  the 
author  hopes  to  puhlish  very  soon,  on  the  testing  of  ma- 
ehinery.  the  two  volumes  together  covering  the  ground 
of  '"Experimental  Engineering,"  with  the  exception  of 
testing  materials. 

The  first  volume,  which  we  lune  at  hand,  covers  its 
more  restrieted  field  very  thorougiily.  After  preliminary 
c(>nsideration  of  the  degree  of  aeeuraey  attainal)le  in 
measurements  in  general,  sei)arate  chapters  are  devoted 
to  the  diti'ercnt  (piantities  which  occur  in  tests,  generally 
without  reference  to  the  machines  to  whicli  they  apply. 
We  have  thus  a  handbook  of  the  theory  and  use  of  engi- 
neering instruments  for  determining  pre.ssiire.  velocity, 
temperature,  heating  value  and  tiie  variou.s  other  quanti- 
ties which  have  to  be  known  in  testing  machinery. 

The  author  has  taken  care  to  avoid  a  mere  conipilalion 
from  manufacturers'  catalogs,  his  descrijitions  giving  not 
only  the  action  of  the  instruments,  hut  also  the  princijiles 
and  cause  of  their  operation.  Tlie  illustrations  are  mostly 
iross-sertions  which  show  the  inner  mechanisms,  in 
marked  eontra.st  to  many  catalog  illustrations  which  show 
only  the  supports  and  casings,  ami  are  iinforluiintely  so 
frequently  used  in  hooks  of  this  kiml. 

Mention  is  made  of  all  the  latest  iiisduniciit.-.  .-ucli  as 
liquid  and  electric  t;i(lioincteis.  water  brakes  ami  throt-- 
tling  calorimeters,  though  the  names  of  the  designers  and 
manufacturers  may  be  unfamiliar  to  us.  Dynamometers 
of  all  kinds  are  described,  with  the  exception  of  hell  dyna- 
mometers which  are  dismissed  with  the  remark  that  they 
are  seldom  used  in  practice  though  often  described  in 
literatnre.  Among  in.struments  less  often  seen  in  this 
country  might  be  mentioned  the  recording  tachometer, 
automatic  prony  brakes  which  give  a  constant  resisting 


•Assi.stanI   I'hvsicist,   V.  >>.   Bureau   of  Standards.    Washing- 
ton. D.  C. 


I'liiiiienl.  mirror  ill^.trlln^eIlt^  for  (inding  Ihe  (lirect  <in  ot 
a  (nngeiil  to  a  curve,  and  ntcam  meters  for  \Hriable  pros- 
.■"lire.  The  lant  II  pages  give  a  saliiable  biblif»gr(mhy. 
divided  irilu  Heetiiiiis,  each  nfeiring  lo  a  chapter  of  the 
hook. 

.\  (ieiiiiaii  I k,  "\Ur  riiiiipeii."  by  K.   Ilaiiiii.inn  ani 

.1.  (>.  Kiiokc.  appear<'il  in  its  third  edition  in  lOOK,  re 
vised  by  I'rofessor  ilerg.  It  contained  ile.scriptions  of 
every  device  in  common  use  fr>r  raising  lirpiids.  The  dc 
velopineiit  of  new  types  of  pumps  has  been  so  nipid  in 
recent  years,  that  it  is  no  longer  possible  to  consifler  tiiem 
all  in  one  volume.  Centrifugal  pumps  alone  require  a 
large  volume  for  a<lequate  treatment.  Hence  in  the  pres- 
ent book.  Professor  Herg  conlines  his  attention,  e.vcept  in 
the  last  v'l  pages,  to  reci))rocatiiig  |)iimpH,  and  we  must 
look  elsewhere  for  descriptions  of  other  means  of  raising 
water,  such  as  hydraulic  rams,  compressed  air  aiul  llic 
dWiiria  and  Humphreys  jnimps. 

The  distinguishing  feature  of  the  book  is  the  thorough 
treatment  of  the  determination  of  the  proper  size  of  air 
chambers  and  valves,  both  subjects  concerning  which  there 
is  a  scarcity  of  printed  information.  The  author  has 
made  an  elaborate  investigation  of  tin;  relation  between 
variations  of  jiressure  in  the  air  chamher  and  changes  of 
velocity  in  the  discharge  pipe.  His  method  of  determin- 
ing the  size  of  air  chamlier  also  takes  into  consideration 
the  excess  pre.ssure  in  starting.  This  determines  the 
maximum  power  of  the  pump  motor  and  may  be  of  con- 
siderable importance  in  ca.ses  where  the  delivery  pipe  is  of 
great  length  and  the  pressure  head  comparatively  low. 

In  the  section  on  the  theory  of  valves,  the  author  de 
scribes  ex])erimpnts  of  his  own  which  led  to  the  very  in- 
teresting conclusion  that  no  matter  with  how  great  a  velo- 
city a  valve  a])proaches  its  seat,  there  will  be  no  hanimer- 
iiig  as  long  as  the  water  has  no  other  exit  except  ])asl  tli'- 
valve.  In  further  experiments  with  ring  valves  it  was 
found  that  a  valve,  loaded  with  a  given  spring,  wa.s 
raised  a  certain  height,  dejiending  on  the  quantity  of 
water  discharged,  but  irrespective  of  what  combination 
of  piston  area,  stroke  and  speed  of  the  pump  producefl 
that  discharge. 

The  section  devoted  to  constructive  details  is  generously 
illustrated  with  cro.ss-.sections  giving  the  mo.st  important 
dimensions,  as  is  the  following  section  where  the  various 
types  of  piston  pumps  are  considered.  The  pumps  with 
o.<cillating  piston,  which  moves  through  90  or  in  some 
cases  ISlI  degrees,  are  usually  operated  by  hand  power, 
and  have  little  to  recommend  them  except  their  low  first 
cost.  Hotary  pumjis,  in  which  the  piston  moves  through 
a  complete  circle,  arc  well   known   in  this  country. 

"Die  Kolbenpiimpen"  is  a  book  which  gives  much  too 
detailed  information  for  u.'^e  as  a  textbook.  It  would  be 
valuable  as  a  book  of  reference  in  technical  schools,  and 
should  be  in  the  hands  of  anyone  who  specializes  in  the 
design  of  pi.-tdii  imnips. 


.\ii  intei-csting  rei)ort  (ui  "Labor  Conditions  on  ICuro- 
pean  .Munici|)ally  Owned  Railways,"  by  W.  D.  Mahon 
and  L.  D.  Mland,  occupies  18  closely  printed  pages  in  the 
1!»l  I  Report  of  the  Execntivc  Council  of  the  American 
Fcfleration  of  Labor  (P>ank  Morrison,  Secretary,  801 
(i.  St.,  N.  W.,  Wa.shington,  D.  C).  The  report  is  based 
on  a  trip  begun   in  June,    1914,  and  covering  various 
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European  conntries.  The  conclusions  are :  That  the 
•"street  railway  service"  of  the  European  countries  visited 
•"is  inferior  to  ours  in  many  respects,"  both  as  regards 
service  to  the  public  and  treatment  of  employees;  and 
that  where  European  "tram  workers"  enjoy  "advanced 
wage  and  labor  conditions  their  trade  unions  were  re- 
sponsible for  them,"  whetlier  dealing  with  a  private  cor- 
poration or  with  a  municipality. 


of  design  are  a  number  of  pages  of  typical  })ile-cap  de- 
tails, showing  the  design  of  caps  for  one  pile  and  for 
clusters  of  from  2  to  'Z^^  piles.  In  addition,  there  are 
drawings  detailing  the  various  capping  designs  for  dif- 
ferent extraordinary  conditions  and  tables  giving  the 
proper  dimensions  of  different  types  of  footings.  The 
last  few  pa"cs  are  devoted  to  standard  specifications  for 
piles,  method  of  testing  piles,  and  a  brief  analysis  of  how 
a  pile  supports  its  load. 


Reviewed  bv  Lewis  E.  Mooue* 

THE  CALCULI'S  FOR  ENGINEERS — By  Evvait  S.  Andrews, 
author  of  "Theorv  and  Desijin  of  Structures";  Lecturer  in 
Theory  and  Design  of  Structures  at  Goldsmiths'  CoUese. 
New  Cross,  and  H.  Bryon  Hey  wood.  [The  Broadway 
Series  of  Engineerinpr  Handljooks,  Vol.  XIII.]  London: 
Scott,  Greenwood  &  Son.  New  York:  D.  Van  Nostrand 
Co.  Cloth;  4x7  in.;  pp.  xi  +  269;  102  illustrations.  Four 
shillings,  net. 

This  tcxti)ook  is  an  effort  to  present  the  calculus  as  an 
engineering  subject  rather  than  as  pure  matheniatii's,  ac- 
cording to  the  authors'  statement.  They  state  farther 
that  the  point  of  view  has  been  concrete  rather  than  ab- 
stract. The  book  begins  with  a  three-page  summary  of 
the  more  imjjortant  "results"'  that  should  be  known  l)y 
a  student  before  reading  it.  These  "results"  arc  mostly 
facts  rather  than  i>riiiciples. 

The  process  of  ditfereiitiation  and  the  underlying  prin- 
ciples are  not  touched  upon  at  all  in  the  first  three  chap- 
ters. The  first  chapter  begins  with  definitions  of  physical 
quantities  and  continues  with  various  graphs,  rates,  so 
called  derived  curves,  slopes,  and  the  measurement  of 
areas,  the  treatment  being  almost  wholly  graphical.  The 
second  chapter  shows  how  to  express  various  simple  laws 
algebraically  and  is  illustrated  by  several  curves.  Chapter 
three  takes  up  exponential  and  logarithmic  laws.  Chapters 
four  and  five  are  devoted  to  differentiation,  the  obtaining 
of  slopes,  and  the  determination  of  critical  values  and 
maxima  and  minima.  Chapter  six  is  headed  "Sys- 
tematic Integration"  and  presents  the  more  commonly 
used  integrals.  The  next  chapter  illustrates  the  applica- 
tion of  the  principles  previously  enunciated  to  numerous 
problems,  such  as  centroid,  moment  of  inertia,  etc.  The 
last  three  chapters  are  confined  to  partial  differentiation, 
differential  equations  in  very  i)rief  form,  and  various  spe- 
cial curves. 

The  principal  ground  for  tiie  claim  that  the  calculus  is 
presented  as  an  engineering  suiiject  ap])ears  to  l)e  that  the 
illustrations  and  problems  are  taken  from  engineering 
practice.  It  seems  that  the  i)roblems  have  rather  over- 
shadowed the  principles  and  that  the  book  is  somewhat 
imbalanced  in  this  respect.  Too  little  attention  is  paid 
to  the  philosophy  of  the  subject  and  too  much  to  illustra- 
tions. The  book  undoubtedly  (ills  a  want  al)road,  but  i.> 
not  suited  to  the  need**  of  technical  sttulciit>  in  this  coun- 
try. 


CONCRETE  ROADS  A.ND  I'AVEME.NTS.  By  E.  S.  Hanson. 
Editor  "The  Cement  Era":  author  "Cement  Pipe  and  Tile." 
Revised  edition.  Chicago:  The  Cement  Era  I'ublishing 
Co.     Cloth;  oxS  in.;  pp.  33S;  illustrated.      $1.50. 

The  original  edition  of  this  book  was  reviewed  in  En- 
tJi.N'EERiXG  News  of  Oct.  16,  1913.  The  book  is  now 
expanded  from  13  to  20  chapters  (227  to  338  pages) 
and  is  evidently  entirely  rewritten.  Statistics  of  con- 
crete road  construction,  brought  up  to  the  close  of  1913, 
make  the  l)ook  valuable  for  ready  reference  on  this  type 
of  road  building.  The  chief  new  matter  is  on  "Economic 
Methods  of  Handling  Materials,"  "Experimental  AVork 
of  the  OHice  of  Public  Uoad.s"  and  "How  to  Promote  the 
Construction  of  Concrete  Eoads."  One  of  the  most  val- 
uable features  of  the  book  is  a  compilation  of  the  dif- 
ferent specifications  in  general  use  for  constructing  cou- 
( rete  pavements,  including  some  of  the  best  known  pat- 
ented types. 

M 

RKI'ORT  ON  IXDUSTRI.\L  WASTES  FROM  THE  STOCK 
YARDS  AND  PACKIXGTOWN  IN  CHICAGO — Made  to  the 
Engineering  Committee  of  the  Board  of  Trustees  of  the 
Sanitary  District  of  Chicago,  by  George  M.  Wisner,  Chief 
Engineer,  and  Langdon  Pearse,  Division  Engineer.  Chi- 
cago: Offices  of  the  Board,  Karpen  Building.  Paper; 
6x9   in.;   pp.   xxii   -|-   346;   illustrated. 

Two  years  of  operation  of  a  sewage-testing  station  in 
the  Chicago  packing-house  district  are  presented  in  de- 
tail in  this  report,  which  is  made  jointly  by  George  M. 
V'isner,  Chief  Engineer,  and  Langdon  Pearse,  Division 
Engineer,  of  the  Sanitary  District  of  Chicago.  Credit 
is  gi\en  to  Dr.  Arthur  Lederer,  Chemist,  and  to  L.  C. 
Wiiittemore,  Resident  Engineer.  The  co.4  of  the  test- 
ing station  was  met  in  large  part  by  the  packing-house 
industries.  Coar.'ie  screens,  several  types  of  fine  screens, 
a  grit  chamber,  Emscher  or  Imhotf,  and  Dortmund  tanks, 
chemical  ])recipitation  tanks,  sprinkling  filters,  a  sludge 
pre.>;s  and  a  sludge  ited  were  studied.  Particular  atteu- 
tion  was  given  to  grease  recovery,  sludge  utilization  and 
oxygen  required.  The  ol)ject  of  the  tests  was  to  learn 
how  to  lessen  the  burden  of  organic  matter  in  the  main 
channel  of  tlie  Drainage  Canal  and  how  to  prevent  local 
nuisance  in  branciies  of  the  Chicago  River,  and  particu- 
larly in  "Bubbly  Creek."  The  conclusions  were  in  favor 
of  fine  screening  at  individual  |)lants  and  sediinenfation 
at  a  central  plant,  with  tlie  addition  of  sprinkling  litters 
at  another  site  later  on.  The  report  contains  many  draw- 
ings and  tal)ks. 


CONCRETE  PILE  STA.NPARKS  Hy  Huiiley  Abbott,  Assoc. 
M  Am.  Soc.  I'  !•;  .  VIit- Pr»  •.Ident  and  Chief  Knglneer  of 
the  MacArthur  Concrete  Plli'  fi  Koundiillon  Co.  New 
York:  Bcrrian  &  DouglaH,  22  Thanie.M  St.  Paper;  9x12 
In.;    pp.    59;    Illustrated.      50c. 


HOARD  OF  SPPERVISINC,  KMJINEERS.  CHICAGO  TR.\C- 
TIoN — Fifth  .Annual  Report  Covering  Fiscal  Year  Ended 
.Ian.  31,  l'il2.  Chicago:  The  Hoard;  Luciu.s  H.  Davidson, 
Secretary.     Cloth;   6x9   in.;   pp.   267;   illustrated. 


In  addition  to  what  one  would  expect  in  such  a  report. 

The  main  part  of  this  pam|)lilet  is  devoted  to  standard      ^  summary  of  work  and  a   review  of  stati.^ics.  Hiere  is 

details  for  pile  caps.      Following  an  analysis  of  a  nietliod      ,,  supplcinent  giving  an  al)stnict  of  the  Cliief  Engineer's 

.■>|ieci(icatioiis  for  the  niannracture  of  materials,  construc- 

•Englneer    of    BrlflKCH    and    Slgnalit,    MaMMachuHoltH    Public       ,.  ,.  i     ■      i    ii    ,■  !•  i     •       ji        .., 

Service  CommlBslon.  I  Beacon  St.,  Boston.  Mass.  tloll,    erection    iiml    installation    ol    equipilieill    111    the    IC- 
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liiiliilitiitiim  of  liiuliiiii  iMopcrlir^.  'V\\vsv  H|MMil)cntinMM 
are  ^rou|H'il  iimlcr  tnuk  mid  ininlwav.  cli'dric-lino  nui- 
Htrucliuii,  liiiililinv's  miil  lixtiii-i's,  |>()w«T-|)laiit  i'(|ni|imi'iil, 
cjirs  ami  cquipincMt.  ninl  limiii'ls,  MiliwavH  and  viMdiirt>. 


MIJCHANK'S  OK  MATKIUAI,8-  Hy  MiiiiMnclil  Monlliiiiii.  M 
Am.  Sor.  I".  K  lllh  Killlloiv  N..w  York;  John  Wllry  * 
SoiiM.  Iiir.  l^onilon:  ('liaiiiiuin  \-  Hall,  hid.  t'lolli;  ttx'.i 
In.;   pp.   xl     I     :>2\:   Ins   llliiHtrMii<inH      $1.  ii»(. 

In  flii.-.  III!'  I'Icvontli  edition  ol'  I'ml".  Mcri-iinaii's  wi-ll 
Ixiiowii  ti'\l,  ,1  new  rlia|>tt'r  lias  lu'cn  aildcd  mi  (c.^ling  nia- 
U'liai.'*  and  .miiiu-  new  inalter  on  inlhicncc  linos,  curvrd 
licains.  sprinjrs.  and  nioim-nls  of  iiu-ilia  in  llu'  riiaplcr 
nil  niisi  I'llaiifoiis  disiiissidii. 


fill  .i.s  pos.Mllilo  I  lu'  iiaiiir  of  mill  piilillxhcr  of  linokH  or 
tili'ls   llsti'il    in    Ihcsc   iMiluiiiiis    1h   Kivon    In   ciii-li   cnliy.      If 

>ok   or   paniplilol    Is    for   sale,    and    I  ho    prli-f    Is    known    liv 

lilor  the  pru-o  is  stalod  In  each  (•nlr>.  WliiMo  no  prii'i' 
rn   It  (loos  not   nocossarl'v   follow    that    llio    book   or  piiiii- 

caii   l>i>  olttalneil   wlllunil  cost.      Many,   but    not   all,   of  the 

lilots.   liowover,   can   bo   soourod    witlioiit    onsl,    at    least   bv 

lint  postaBO.      Poisons  who  aro   in  doubt    as  to  tbo  moans 

piirsiiod    to    obtain    ooplos    of    llio    publications    llntofl    In 

columns  should  apply  for  information  to  the  stated  pub- 
,  or  in  case  of  books  or  papers  iirivately  printed,  then 
!>   author  or  other   person   indicated   in   the   notice.] 
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AMEHTt'AN  SKWKRACIO  rUACTTCK:  Vol.  I.  DeslBh  of  Sewers 
— Bv  Leonard  Melcalf  and  Harrison  P.  Kddy.  New  York 
and  London:  Mcdraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  In.; 
pp.    X    +    "47;    32S    Illustrations.       I'l,    not. 

ANNTAL  HKPORT  OK  THK  SUPERINTENDENT,  UNITED 
STATES  COAST  A.N'D  GEODETIC  SURVEY,  for  Fiscal 
Year  Ended  June  30,  1914.  WashinRton,  D.  C:  Depart- 
ment  of   Commerce.      Cloth;   6x9   In.;   pp.    132. 

ANNUAL  REPORT  ON  REFORMS  AND  PROGRESS  IN 
CHOSEN  (Korea),  1912-13 — Compiled  by  Government- 
General  of  Chosen,  Keijo  (Seoul),  Chosen.  Linen;  8x11 
in.:   pp.    271;    illustrated. 

ANNUAL  i;i:i'ORTS  OF  THE  WATER-SUPPLY  COMMISSION 
OK  PKNNSYLVANT.V,  for  1910  and  1911,  and  1912  (in 
Two  Volumes) — South  Bethlehem.  Penn.:  Thomas  J.  Lynch, 
Secretary.      Cloth;    6x9    in.;   pp.    946   and   317;   Illustrated. 

THE  CEMENTATION  OF  IRON  AND  STEEL — By  Dr.  Fred- 
erico  Giolltti,  Professor  in  the  Royal  I'olytechnic  of 
Turin.  Translated  from  the  Italian  by  .loseiih  \V.  Rich- 
ards, Professor  of  MetallurBy  at  Lehigh  University,  and 
Charles  A.  Rouiller,  Assi.ttant  in  Chemistry  at  Johns  Hop- 
kins University.  New  York  and  London;  McGraw-Hill 
Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  xv  -|-  407;  1.5.7  Illustra- 
tions.     $4,    net. 

CONSTRUCTION  OF  MASONRY  DAMS— By  Chester  W.  Smith. 
ConsultinK  Engineer.  New  York  and  London:  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  xi  +  279;  68  Illus- 
trations.     $3,   net. 

A  DEEP  WELL  AT  CHARLESTON,  .S.  C. — By  Lloyd  William 
Stephenson.  With  a  Report  on  the  Mineralogy  of  the 
Water  by  Chase  Palmer.  Washington,  D.  C. ;  U.  S. 
Geological  Survey.  Professional  Paper  90-H.  Paper; 
9x12  in.;  pp.   26. 

THE  GLACIER  NATIONAL  PARK;  A  Popular  Guide  to  Its 
Geologv  and  Scenery — By  Marius  R.  Campbell.  Wash- 
ington, D.  C:  U.  S.  Geological  Survey.  Bulletin  600. 
Paper;    6x9    in.;    pp.    .54;    illustrated. 

GRAPHICAL  DETERMINATION  OF  S.A.GS  AND  STRESSES 
FOR  OVERHEAD  LINE  CONSTRUCTION — By  Guido 
Semenza,  Local  Honorary  Secretary  of  Am.  Inst.  E.  E., 
for  Italy:  Consulting  Engineer  and  Technical  Adviser  of 
Societa  Kdison  of  Milan,  and  Marco  Semenza,  Electrical 
Engineer,  Milan.  Translated  frcni  the  Italian  by  C.  O. 
Mailloux.  Past-President,  Am.  Inst.  E.  E..  Consulting 
Electrical  Engineer.  New  York  and  I.,ondon:  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  9x12  in.;  pp.  x  -f  24;  13  charts. 
$3,  net. 

i;YPSUM  in  CANADA;  Its  Occurrence,  Exploitation  and  Tech- 
nology— By  L.  H.  Cole.  Ottawa;  Mines  Branch  Canada. 
Department  of  Mines.     Paper;  6x9  in.:  pp.  2.t6;  illustrated. 

HANDBOOK  FOIt  HIGHWAY  ENGINEERS,  Containing  In- 
formation Ordin.irilv  I'sod  in  the  Design  and  Con.struc- 
tion  of  Roads  Warranting  an  Expenditure  of  $.')000  to 
$30,000  per  Mile.  Part  I.  J'rinciples  of  Design.  Part  II. 
Practice  of  Design  and  Construction.  By  Wilson  G.  Har- 
ger,  M  Am.  Soc.  C.  E  ,  First  Assistant  Engineer,  New 
York  State  Dcpartm.ont  of  Highways,  and  Edmund  A. 
Bonnev.  Chief  Draftsman,  Division  No.  5,  Now  York  State 
Dopirtment  of  Highways.  New  York  and  London:  Mc- 
Graw-Hill Book  Co.,  Inc.  Leather;  4x7  in.;  pp.  xlv  +  493; 
illustrated.  $3,  net. 
Errors   in   the   first  printing   (reviewed   in  our  issue  of  Jan. 

16,   1913)    are  here  corrected. 

HISTORY  OF  RENSSELAER  POLY'TECHNIC  INSTITUTE, 
1S24-1914 — Bv  Palmer  C.  Ricketts,  M.  Am.  Soc.  C.  E.,  Presi- 
dent and  Director  of  Rensselaer  Polytechnic  Institute. 
New  York;  John  Wllev  &  Sons.  London:  Chapman  &  Hall, 
Ltd.     Cloth;   6x9  in.;  pp.  xii  +  269;  illustrated.      $2.50.  net. 


imW    TO    RUN    AN!"    INSTALL   GAHoLINK    KNGLNEH— By    < 
von  Culln       IHir.   Kiilarnod    Kdllinn       Now    Vork   <"Uy:   Nor- 
niiiti     W      llrnloy    PubllHliliiK    Co,       Paper;    rixK    In.;    pp.    9«; 
llliiHlralod       2f>c 

INHTAI.LINU  EFFICIENCY  METHODS  -By  C,  E.  Knonppel 
IWorkN  MaiiiiKomonl  Library.  |  Now  Vork:  The  EnKln<-or- 
Inu  MmuiikIiio,  ho  Niihmiiii  HI.  Cloth;  7x10  In.;  pp.  vlll  + 
LT.h,    inl  llluMlnilloiiH.      |:<. 

.MASTER  CAH  MUlLDEItS'  ASSOCIATION— Roporl  of  the  I'ro- 
oordlnKH  of  till-  thill  Annual  Convention,  Atlaiilli'  t'lty, 
N  J,  .Iiino  10-12,  1914.  CblcaKo.  HI  :  Joxoph  W,  Taylor, 
S.ripliiiv,  1112  Kiirpoii  lliilblliiK  Vol.  4S  partM  I  ami  II, 
Cloth;   tlx9  In  ,    pp     l.'.9   an>l    9«s;   llliiNt  ralod. 

.mi:tai,-mink  accihents  in  tiii;  initkk  .^tati:s  dur- 

I.SG  1913  -<'i.iiipllod  bv  AIImiI  II  Kay.  WaMlilngton,  1).  C.: 
Iliiniiu  of  MIlioM.  Teihnlcal  Pa|.or  94.  Paper;  6x9  In.; 
PP     73. 

PRACTICAL  STAMP-MILLING  AND  AMALGAMATION  By  H. 
W  MaoFarroii.  iiuthor  of  "Toxtbook  of  Cyanide  Practice, '■ 
'•MInliiK  Law  for  Hie  Prospoclor,  Minor  and  ICnglneer." 
Third  odlllon  With  a  Cliaplor  on  Ariangemont  and  Con- 
Htriii'llon  CoHtM  of  Staiii|i-.MIIlH  bv  Ch.arloH  T.  lliili-liliiHon. 
San  Franolm'o;  .Mining  and  S<'lonllllc  ProHM.  London;  Th« 
Milling   .MiiKazliie.      Cloth;   6x9  In.;   pp.   231;   llliiHtrated.      12. 

THE  PRESERVATION  OK  ,STICUCTI'RA  L  TIMBER— By  How- 
ard F.  WoIhh,  Director,  ForoHt  ProduclH  Laboratory,  U.  S. 
ForoMi  .Service.  Now  York  and  Lonrlon;  McGraw-Hill 
Hook  Co.,  Inc.  Cloth;  6x9  In.;  pp.  xlll  -t-  312;  32  llluHtra- 
tloiiH.     $3,  not. 

PI!i>CEEDINGS  OK  THE  SIXTH  NATIONAL  CO.VFERE.NCE 
o.\  CITV  PL.WMNG,  Toronto,  Mav  2.1-27.  1914.  Boston, 
Mass.:    l-"lav<l   Sliiirllorf,  So.'rot.iry.      Cloth;  6x9   In.;  pp.   361. 

KKPORT  OK  THE  CIIIEK  OK  ENGI.NEERS,  U.  S.  ARMY,  for 
I'Mscal  Year  Ended  June  30,  1914  -Washinglon,  D.  C. ;  War 
Dopartinont.       Paper;    6x9    in.;    pp.    l.'ifi.l;    Illustrated. 

PI:P0RT  o.V  IRo.N  CANYON  PROJECT'  By  the.  Oflice  of  th<' 
U.  S.  Reclamation  Service  at  Portland,  Ore.,  Oc-tobor,  1914. 
.•ind  Rojiort  bv  Board  of  Review  Appointed  by  the  Keere- 
lary  of  the  Interior,  November,  1914.  Washington,  D.  C: 
r  S.  Doiiartment  of  the  Interior.  Paper;  6x9  In.;  pp.  147; 
Mliislr.itod. 
A    report    niadi-  bv   the  engineering   department   of   the   U.   S. 

Reclamation   Service,   under   the   direction    of   E.   G.    Hopson.   In 

looiicration    with    the    Iron    Canyon    Project    Association,    com- 

Iiosed    of    landowners,    county    authorities    and    others    in     the 

northern   part   of^  the  Sacramento  Valley,  discusses   a   ))!an   for 

a    storage-reservoir    Irrigation    system    to    irrigate    200,000    to 

300,000  acres  of  land. 

.STANDARDIZATION  OF  NO.  200  CEMENT  SIEVES — By  Ru- 
dolph J.  Wig  and  J.  C.  Pearson.  Washington,  D.  C:  Bu- 
reau of  Standards.  Technologic  Paper  42.  Paper;  7x10 
in.;    pp.   .11;   Illustrated. 

THE  TRAVELING  ENGINEERS'  AS.SOCIATION — Proceedings 
of  the  22d  Annual  Convention,  Chicago,  Sept.  15-18,  1914. 
Buffalo,  N.  Y.;  W.  O.  Thompson,  Secretary,  care  N.  Y.  C. 
Car   Shops.      Leather;    6x9    in.;    jip.    473;   illustrated. 

TYI'ES  OF  STORMS  OF  THE  TNITED  -STATES  AND  THEIR 
AVERAGE  MOVEMENTS— By  Edward  H.  Bowie  and  R. 
Hanson  Weightman.  Washington,  D.  C. ;  Weather  Bu- 
reau. Monthly  Weather  Review  .Supplement  1.  Paper; 
9x12   In.;    pp.   37;    114    charts. 

USE  OF  WATER  IN  IRRIGATION— By  Samuel  Fortier,  Chief 
of  Irrigation  Investigations,  Office  of  Experiment  Sta- 
tions, U.  S.  Department  of  Agriculture.  New  York  and 
London;  McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp. 
xlii    +    265;    71    illustrations.      $2,    net. 

VITRUVIUS:  THE  TEN  BOOKS  ON  ARCHITECTURE.  Trans- 
lated by  Morris  Hicky  Morgan,  late  Professor  of  Classical 
Philology  in  Harvard  University.  With  illustrations  and 
Original  D<signs  Prepared  under  the  Direction  of  Herbert 
Langford  Warren.  Nelson  Robinson,  Jr.  Professor  of 
.Architecture  in  Harvard  University.  Cambridge,  Mass.: 
Harvard  University  Press.  Cloth;  7x10  in.;  pp.  xiii  -|-  331; 
illustrated.      $3.50,   net. 

WATER-SUPPLY    PAPER.S,    U.    S.    GEOLOGICAL    .SURVEY" — 
Washington,   D.   C.      Paper;   6x9   in.;    illustrated. 
No.   326;   Surface  Water-Supply  of  the  United   States,   1912; 

Part  VI.     Missouri  River  Basin — By  W.  A.  Lamb,  Robert 

Follansbee   and   H.   D.    Padgett.      Pp.   375. 
No.  329;  Surface  Water-Supply   of  the  United  States,   1912; 

Part   IX.      Colorado   River  Basin — Bv    Robert    Follansbee, 

E.  A.    Porter  and   H.    D.    Padgett.      Pp.    238. 

No.  335;  Geology  and  Underground  Waters  of  the  South- 
eastern Part  of  the  Texas  Coastal  I'lain — By  Alexander 
Deussen.      Pp.    365;    5    Plan   and    Profile   Maps. 

No.  344:  Deschutes   River,   Oregon,  and   Its  Utilization- — By 

F.  F.    Henshaw,   John    H.    Lewis   and    E.   J.    McCaustland. 
Pp.    200;    17    Plan    and    Profile   Maps. 

■N'o     347;    Profile    Surveys    in    Snake    River    Basin.    Idaho — 
Prepared    under    the    Direction    of    R.    B.    Marshall,    Chief 
''.eographer.       Pp.    12:    37    Plan    and    I'roflle    Maps. 
WATER-WORKS  STATISTICS  OF  ns  CITIES  OT-"  IOWA  WITH 
METER    RATES   OF    70   CITIES— By   John    H.    Dunlap,    As- 
sistant Professor  of  Hydraulics  and  Sanitary  Engineering, 
College    of   Applied    Science.      Iowa   City,   Iowa:    The    State 
University     of    Iowa.       University     Extension     Bulletin     S. 
Paper;   6x9   in.;   pp.   52. 
Besides    the    usual    statistics,    considerable    information    on 
underground  supplies,  steam  and  electric  pumping  plants  and 
costs,   and   yearly   meter  charges   for   50,   lon.   l."0  and    200   gal. 
per    day    are    given,    the    latter    alongside    flat    rates.      Larger 
type,  and  tables  from  type,  instead  of  being  jihoto-reproduced 
from   hand-printed   manuscript,  would  have   facilitated   the  use 
of   the   bulletin. 

WOOD  PIPE  PT)R  CONVEYING   WATER  FOR   IRRIGATION — 
By   S.   O.    Jayne,    Irrigation    Manager.      Washington,    D.    C: 
U.    S.    Department    of   Agriculture.      Bulletin    155.      Paper; 
6x9  In.;   pp.   40;   illustrated 
Presents  considerable  information  on  the  design,  construc- 
tion and  use  of  wood  stave,  both  field  and  factory  made. 
THE  "WORLD"    ALMANAC  ANL    ENCYCLOPEDIA    for   191.5— 
New  York;   The   Press   Publishing  Co..   Pulitzer  Bldg.     Pa- 
per; 5x8  in.;  pp.  92S.     2')c      By  mail,  35c. 
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CoEacrete  isa    Reservoir 


In  the  construction  of  a  new  reservoir  for  the  Montreal 
Water  &  Power  Co.  on  Mount  Royal.  Montreal,  Que.,  the 
concrete  for  the  walls  and  for  a  dam  at  one  end  was  mixed 
and  placed  by  compressed  air.  This  process  is  on  the 
MacMichael  system,  and  the  mixer  w;is  Furnished  by  the 


J  J         I       N.  Siorage 

■»%^->-Jt''" 
Fig.  1.  Cross-Sectiox 


trie  cars  on  the  main  track,  and  the  sacks  were  thrown 
from  the  cars  into  inclined  covered  chutes  which  led  to 
the  cement  shed.  For  the  unloading  of  sand  and  stone 
n  standard-gage  spur  from  the  main  line  was  laid  on  a 
short  trestle  running  past  the  bins.     Stone  was  dumped 


thkougu  coxckete 
Mixing  Plaxt. 
MouxT  RovAL  Res- 
ervoir,   MOXTREAL 


Va'ves  on  F^a^fort 
Pneumatic  Mixer-, 


Pneumatic  Concrete  Mixing  &  Placing  Co.  for  the  con- 
tractors, Laurin  &  Leitch.  F.  H.  Pitcher,  General  Man- 
ager and  Chief  Engineer  of  the  Water  Company,  is  in 
charge  of  the  work. 

The  mixer  had  a  capacity  of  V2  eu.yd.  of  mixed  con- 
crete per  batch.  The  air  was  supplied  from  a  steam- 
driven  compressor  located  about  1100  ft.  from  the  mixer, 
in  the  central  power  plant,  the  air  being  led  to  the  mixer 
through  a  6-in.  line,  with  a  storage  tank  at  each  end  of 
the  line. 

Fig.  1  is  an  approximate  section  through  the  concrete 
plant,  and  shows  the  arrangement  of  tracks,  cement  shed, 
stone-  and  sand-storage  bins,  measuring  hopper,  water  tank 
and  pneumatic  mixer.     Cement  was  unloaded  from  elec- 


FiG.  3.     Corner  of  Wall  Showing  Concreting  Pipk 

directly  into  the  200-yd.  bin  over  the  mixer  from  6-yd. 
side-dump  cars.  Sand  was  delivered  in  box-cars  and  shov- 
eled into  a  large  auxiliary  bin  at  one  side  of  the  mixer, 
the  90-yd.  sand  bin  over  the  mixer  being  fed  from  th6 
auxiliary  bin  with  a  bucket  conveyor. 

In  the  bottom  of  the  storage  bins  were  sliding  gates, 
operated  by  hand  lever.s,  through  which  the  materials 
were  delivered  into  the  two  compartments  of  the  measur- 
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liii;  litippiT  imnu'iliiiti'ly  over  tlio  mixer.  The  roiiR'iit  was 
IV<I  I'roin  tlio  trmont-storiiire  sliod  liy  n  j:riivi(y  dnite  (i|ion- 
\\\}i  into  till'  stoiio  conipiirlincnt  of  tlio  liopiicr.  On  open- 
in<r  a  .irato,  the  contents  oi'  tlie  measuring'  liopper  would 
.-'.iile  into  the  mixer  and  nt  the  same  time  a  measured 
amount  of  water  was  directed  apiinst  tlie  stream  of"  fall- 
ing materials,  all  fallin^r  into  the  mixer  ciuunher  to- 
gether. 

The  concreting  pipe  ran  from  the  mixer  to  the  wall 
forms,  where  the  pipe  had  a  vertical  rise  of  ahout  'M  ft., 
and  continued  along  the  toji  of  the  forms  around  curves 
to  the  end.  This  pipe  is  8%  in.  outside  diameter,  made 
of  steel,  lap-welded,  and  weighs  about  17  Ih.  per  ft.  Slip 
flanges  of  special  design  make  connection  and  disconnec- 
tion an  easy  matter.  At  any  joint  an  elbow  could  be 
bolted  on  and  the  concrete  directed  into  the  forms  from 
that  jwint,  allowing  the  stream  to  shoot  directly  to  the 
ftirm  or  eniployin.g  a  "lioot-leg"  to  spread  the  concrete 
in  wide  forms  (Fig.  .")).  The  pipe  was  well  tied  to  the 
forms  at  bends,  on  account  of  the  force  of  impact  of  the 
batches  which,  traveling  at  great  speed,  tend  to  throw  the 
pipe  out  of  line. 

On  the  dam  a  derrick,  which  handlcfl  the  "plums"  used 
in  tiie  wall,  shifted  the  riser  pipe  from  section  to  section 
a<  they  were  poured,  the  main  pipe  being  laid  on  the 
:iound  at  the  foot  of  the  form.  Kach  section  was  ))oured 
11  three  lifts,  the  eonvev'or  pipe  rising  15,  30  or  37  ft.  for 
the  lifts  (Fig.  4). 

The  greatest  distance  the  charges  were  conveyed  was 
1.1)0  ft.  This  includes  a  37-ft.  rise  from  the  ground  to 
tlie  top  of  the  forms  at  about  100  ft.  from  the  mixer, 
and  curves  between  the  mixer  and  discharge  elbow  ag- 
gregating 400°.  The  operation  at  this  distance  was 
<lower  than  at  a  siiorter  distance  on  accountof  the  greater 
\olume  01  air  refpiired  to  di.scharge,  a  pause  for  the  air 
I'lpssure  to  ri.se  being  necessary  between  shots. 

The  gang  operating  the  plant  comprised  about  ei',dit 
men,  includina'  the  foreman,  distributed  as  follows:  2 
carrying  cement  to  chute  and  dunnting  sacks;  2  operating 
levers  admitting  materials  to  measurins  hoiijier;  1  oper- 
fiting  water-tank  valve  and  a:  listing  mixer-operator;  1 
Diixer-operator  at  air  valves  and  admitting  materials  to 
mixer;  1  to  I  at  discharge  end  spreading  concrete  in  wide 


I.    Deposit  Chhtk  kkom  Conciieting  1'ii'e  to 
Wm.i,  FoitM.s 

forms;  and  I  foreman.  The  spreading  .-(jiiarl  .-liifted  tli<' 
<lischarge  pipe  when  necessary. 

Progress  on  the  wall  was  necessarily  slow,  due  to  the 
fact  that  it  was  poured  in  alternate  sections  averaging 
about  30  cu.yd.  each,  which  necessitated  many  form  and 
pi])e  changes.  The  average  rate  on  the  wall  was  1()0  yd. 
per  shift,  which  iisually  filled  all  availalile  forms.  On 
tiie  dam  i)rogress  was  nnich  faster  liecause  of  larger  sec- 
tions, the  average  rate  being  '^oO  yd.  per  day.  High  rates 
of  ])ouring  were  attained,  but  could  not  be  maintained 
long  owing  to  lark  of  material,  necessity  for  changing 
pipe,  or  the  fact  that  too  much  liquid  concrete  could  not 
be  poured  into  a  form  at  once.  On  most  days  the  rate  of 
pouring  varied  from  :'  <  to  .50  yd.  per  hr. 

During  the  time  tiiis  Avork  was  carried  on  there  were 
days  when  the  temperature  was  down  to  xero.  !)ut  no  ditti- 
culty  was  experienced  on  this  account.  The  water  and 
sand  were  heated  and  the  operator's  ])latform  inclosed. 
As  only  a  few  seconds  were  required  for  transit,  the  con- 
crete went  into  tlie  forms  Iiot.  and  in  the  large  masses 
with  hea\v  forins  there  Mas  no  ( liaiice  of  frec/ing. 


Rag    To-fpo^iPSipIhiy 
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Tlie  unusual  requirement  of  the  Federal  Valuation 
Hoard  that  map  features  must  be  platted  along  the  align- 
ment nia|)  to  be  drawn  on  the  lower  part  of  every  railway 
profile  siieet,  and  that  this  map  be  drawn  to  longitudinal 
and  transver.se  .scales  of  100  and  2(50  ft.  per  in.,  respec- 
tively, presents  a  new  problem  in  laying  off  angles  and 
distances.  In  platting  points  or  objects  located  by  l)ear- 
ii;g  and  distance,  both  angle  and  distance  will  be  dis- 
torted. Therefore,  side-shot  angles  cannot  be  laid  off  I  y 
protractor  and  scale.  A  rectangular  building  will  -ihow 
rhoniboidal  on  this  map,  unless  it  stands  parallel  to  the 
track. 

A  method  for  .solving  the  ditHculty  of  platting  is  given 
by  Arthur  B.  (iatrell,  of  Salt  Lake  City.  The  coefficient 
of  correction  to  angle  and  distance  for  any  particular 
angle  is  readily  computed  by  formu'as.    These  coefficients 
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may  be  made  into  a  convenient  little  table  which  for 
any  angle  gives  two  figures,  one  the  corrected  angle,  the 
other  the  factor  for  distance.  Such  a  table  is  reproduced 
herewith  in  condensed  form.  Its  manner  of  use  is  ob- 
vious, and  its  convenience  will  be  readily  appreciated. 

TABLE  FOR  PLATTING   ON  A  2  :  1   DISTORTED  SCALE 


True 

Angle  for 

Distance 

True 

Angle  for 

Distance 

Angle 

Platting 

Coefficient 

Angle 

Platting 

Coefficient 

CO' 

0°0' 

1  000 

50°  0' 

67°  14' 

1  661 

5">0' 

9°  56' 

1.010 

55°  C 

70°  42' 

1  736 

10°  0' 

19°  25' 

1  045 

60°  0' 

73°  54' 

1  803 

15°  0- 

28°  ir 

1.096 

65°  0" 

76°  53' 

1  861 

20°  o' 

36°  03' 

1.162 

70°  0' 

79°  41' 

1  910 

25°  0' 

43°  00' 

1.240 

75°  0' 

82°  22' 

1.950 

30°  C 

49°  06' 

1.323 

80°  0' 

84°  58' 

1  977 

35°  0' 

54°  28' 

1.410 

85°  0' 

87°  30' 

1  994 

40°  0' 

59°  13' 

1.497 

90°  0' 

90°  00' 

2.000 

45°  0' 

63°  26' 

1.581 

If  the  observed  side-shot  angle  is  A,  and  the  angle  to 
be  platted  is  B,  then  on  account  of  the  magnified  trans- 
verse scale  of  the  plat  we  must  make 

tan  B  =  2  tan  .4. 

If  the  measured  distance  is  a,  and  the  distance  to  bo 
platted  is  b.  the  value  of  b  is  most  easily  computed  after 
angle  B  has  been  found  from  A.  thus: 

h  _  cos  A 
a      cos  B 

i  fiin  A 


sin  B 


_  2  tan  A  cos  A 
sin  B 

whichever  formula  is  most  tonvenieut  for  computation. 

For  platting  a  building  not  parallel  to  the  track,  the 
survey  usually  gives  the  angle  between  one  side  and  the 
line  of  sight  of  the  side  shot.  This  observed  angle,  to- 
gether with  the  side-shot  angle,  gives  the  angle  between 
building  and  track,  and  by  the  table  the  correspond- 
ing platting  angle  is  found.  Then  the  other  side  of 
the  building  must  be  treated  by  the  same  process  as 
the  actual  right  angle  of  the  building  comer  will  not 
be  a  right  angle  in  the  plat. 

The  sketch  below  shows  a  protractor  for  ii.«e  in  2  :  1 
distorted-scale  platting.     It  was  designed  by  Mr.  Gatrell 


Angle  and  Distance  Puotractou  for  2:  1  Distortion 
OF  Coordinate  Scales 

and  U.  (i.  I'arniclcc,  and  has  proven  a  groat  timcsaver. 
The  ellipses  are  drawn  every  100  ft.,  and  tiio  Inst  lOO-ft. 
interval  is  divided  to  10  ft.  The  protractor  was  made  of 
iclluloid.  Holes  punched  through  at  the  lOO-ft.  marks 
iillow  of  pricking  distances  through.  Tlu;  protractor  can 
l,(!  used  for  drawing  the  curves  of  wyes. 


WorM,   orra    (tlhie 


The  recently  completed  Potomac  River  bridge  of  the 
Cumberland  Valley  R.R.,  at  Powells  Bend,  Md.,  consists 
of  12  concrete  piers  and  two  abutments  supporting 
thirteen  lOO-ft.  steel  spans  91/0  ft.  deep,  and  is  the  long- 
est bridge  of  its  kind  over  the  Potomac.  The  structure 
replaces  an  old  bridge  and  eliminates  grade  and  curva- 
ture at  this  point.  It  spans  the  Chesapeake  &  Ohio  Canal 
as  well. 

In  building  the  piers  in  water,  double-wall  coffer-dams, 
with  the  o-ft.  jacket  filled  with  dirt  taken  from  the  river 
bank,  were  employed.  There  were  nine  such  piers,  stand- 
ing in  from  5  to  10  ft.  of  water  and  rising  60  ft.  above 
low  water.  The  river  bottom  was  rock  and  little  excava- 
tion was  required.  Leakage  under  the  coft'er-dams  was 
\ery  small. 

The  foundations  for  the  land  piers  and  abutments  were 
•^1  to  25  ft.  deep,  through  clay  and  gravel,  and  were  put 
down  without  unusual  dilhculty. 

The  contractor's  plant  consisted  of  the  1200-ft.  cable- 
way  shown  in  Fig.  2,  two  derricks,  two  50xlo-ft.  river 
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Fig.  1.     PiEus  Completed  and  Steel  Ekection  t-ndeu 
Way 

.-cows,  rock  drills,  and  the  ini.xing  plant  shown  in  Fig.  3. 

At  the  mLxing  plant  a  trestle  200  ft.  long  by  48  ft. 
high  was  constructed  for  receiving  materials,  on  the  West 
\'irginia  side  of  the  river.  Stone  and  sand  bins  were 
placed  beneath  the  trestle.  A  quarry  was  then  opened 
and  stone  crushers  installed.  Stone  was  elevated  from 
the  crusher  to  the  stone  bin,  which  was  so  arranged  that 
in  the  event  of  damage  to  the  crusher  stone  could  be 
dumped  into  the  bin  from  cars.  Practically  all  the  stone, 
however,  was  produced  locally. 

Sand  was  shipped  in  drop-bottom  lars  from  Pennsyl- 
vania and  Maryland,  e.vcept  in  very  cold  weather,  when 
glass  sand  from  Berkeley  Springs,  W,  \a.,  shipped  in  box 
cars  to  prevent  freezing  was  u.sed.  The  latter  sand  has 
about  the  consistency  of  granulated  sugar,  and  is  clear 
of  loam  and  dirt. 

As  much  of  the  concreting  was  done  in  cold  weather,  it 
was  necessary  to  provide  against  freezing.  Steam  pipes 
were  run  through  the  sand  bin.  Hot  water  was  used  in 
mixing,  and  on  very  cold  days  steam  was  turned  into  the 
mixer.  To  prevent  freezing  at  night,  sahimandors  were 
M'l  on  the  freshlv  laid  concrete. 


.Iiimmrv  ".'  1.  H'  I. 
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Tlio  comoiit  was  t'uriiislu'il  1>\  ilic  niilroail  iiiiu|miiy  ninl 
al>out  a  ilozi'ii  ililTt'iviit  brands  wore  used.  About  lo.diMi 
(11. yd.  of  I'oiK'iTti'  were  used. 

The  work  was  done  for  Uu*  railroad  under  the  direction 
of  Thos.  H.  Kennedy,  Cliief  Kn-^'ineor;  C.  Tai)|)in.  Kuj^i- 
neer  of  Construction;  K.  L.  Ueyser,  Resident  Knuineer. 
l)y  Thos.  Slicuhaii.  »-ontnu'tor,  lla^rerstown,  Md. 


Test    Rostuilta   wltH    Concrete 
Waterproofing  Materials 

The  followinf,'  remarks,  extracted  from  tlie  annual  re- 
|...rt  of  tlie  I'ruHHJnn  Testing  Laboratory,  at.  (iroHs-Li(h- 
terfehle,  juHt  issued  (liil.i  reiiorl),  j,'ivc  some  interesting 
information  on  concrete  waterproofing  materials:     Vari- 


.FlG.   2.       CaBLEWAY   in    OI'KHAI  I(«\    IHHINC    I'IKH    roNSTIUCTIOX 


Fig.  3.     The  L'oxcrete--Mt.\ixg   Plant 


ous  tests  were  made  on  waterproofing  and  protective  ma- 
terial which  were  claimed  to  make  mortar  or  concrete 
water-tight  or  water-repellent.  In  most  cases,  these  tests 
also  extended  to  the  question  of  wliether  the  materials 
iiithienced  the  set  or  .strength  of  tiie  mortar  or  concrete. 
In  some  cases  the  applicants  made  the  condition  that 
ill  testing  the  material  (integral  waterproofing  material) 
the  permeability  test  samples  should  be  surfaced  with 
neat  cement.  This  procedure  must  be  condemned,  for  a 
test  in  this  way  will  show  not  the  real  resistance  of  the 
waterproofing  material  against  water  pressure,  but  the 
resistance  of  the  surfacing  coat.  Such  a  surfacing  coat 
will  make  the  mortar  or  concrete  impermeable  even  with- 
out any  special  waterproofing  addition. 

Three  mortars  were  tested  for  impermeability  for  the 
purpose  of  finding  a  mortar  suitable  for  use  in  a  water- 
tight cover  of  a  concrete  conduit: 

lU,  parts  (bv  volume)  special  water-repellent  cement,  7 
parts  sand:  1  part  ordinary  cement,  »/2  part  lime  putty,  i 
parts  sand;  1  part  ordinary  cement.  %  parts  trass,  %  part 
lime  putty,  7  parts  sand. 

Test  specimens  made  from  these  niLstures  were  stored 
in  air  (during  the  first  week  were  moistened  daily),  and 
tested  under  water  pressure  at  28  days.  The  first  two 
mortars  showed  moist  spots  after  two  to  three  days'  ex- 
posure to  0.7  atmospheres,  and  soon  afterward  drops  of 
water  began  to  leak  through.  The  third  mortar  showed 
a  few  moist  spots  on  its  lower  surface  after  nine  days,  but 
did  not  become  thoroughly  wet  until   the  twelfth   day. 


126 


E  X  G  I  X  i:  E  T^  I  X  ( i     X  E  W  S 


Vol.  r;5.  Xo. 


Te.^tpieee?  of  the  same  mixtures  witli  a  l-(  in.  suilace  coat 
of  1  :  3  eemeiit  mortar  fsmootlied  off  witli  neat  cenient 
(lusted  on  remained  absolutely  inii)ermeal>le  even  under  a 
pressure  raised  to  4  atmos|ilieres.  This  demonstrates  what 
was  above  remarked  eoueerniug  the  effect  of  a  ueat-.-e- 
ment  surface  coating. 


The  use  of  iomiJres>cil-:iir  loik  drills,  pneumati;-  tools 
and  other  appliances  driven  by  compressed  air  would  be 
much  more  general  except  for  the  difficulty  oftentimes  of 
obtaining  a  supply  of  compressed  air. 

There  is,  therefore,  a  large  field  for  portal)le  air-com- 
pres.sor  sets,  driven  by  gasoline  engines,  which  can  be 
easily  transported  to  any  place  on  an  outdoor  job  or  inside 
a  shop,  where  a  supply  of  compressed  air  is  desired.  Two 
such  portable  air-compres.sor  sets  are  described  herewith : 
one  recently  designed  by  tlie  Ingersoll-Rand  Co.  and  a 
smaller  outfit  produced  by  Oris.  D.  Schramm  &  Son  for 
stone  cutting. 

Ixgkrsoll-Eaxd  Outfit — The  machinery  is  mounted 
on  a  frame  whiih  is  supported  by  iron  wheels.  A  verti- 
cal 10-hp.  gasoline  engine  and  a  vertical  compressor,  both 
5%x5-in.  .stroke,  have  a  common  crankshaft.  The  com- 
pres.sor  is  the  company's  "Imperial"'  tyi)e — a  vertical,  self- 
oiling,  inclosed  machine,  with  ])iston-inlet  valves  and 
'•Rogler'  flat-plate  discharge  valves.  The  gasoline  en- 
gine, being  of  the  two-stroke-cycle  type,  makes  one  work- 
ing stroke  ]>er  revolution,  while  the  double-acting  air-com- 
pressor has  two  working  strokes  per  revolution.  A  hea\T 
fh'w^heel  is  therefore  used  to  equalize  the  motion. 

In  order  to  provide  cooling  water  for  both  the  engine 
and  the  air-compres.sor  cylinder  jacket,  an  automobile- 
type  radiator  is  mounted  behind  the  engine  with  a  fan 
driven  by  l)elt  from  the  crankshaft.  A  vertical  air  re- 
ceiver, a  battery  and  tool  box,  and  a  15-gal.  gasoline  tank 
comijlete  the  outfit. 


,\    S.\i  \i,i,   (;as()I,i\k   ,\ii,  (  iiM  :'i;i.>>iii;    km:    SroxK-CrT- 
TINd   W'dllK    (S(  III; AM  \l  ) 

The  engine  and  ciinipressdr  iirc  intended  In  nm  at  a 
normal  speed  of  ((OO  r.p.in.,  \\lii<  li  is  nuiintiiined  (ini-^tnnt 
by  a  centrifugal  govermn'  controlling  the  engine  throttle. 
To  provide  for  variation  in  i  unsiiinption  of  air.  an  au- 
tciiiiatie  iinloader  is  altaelieil  to  the  eonipressdr  and 
stops  the  compressing  action  as  soon  as  the  receiver  pres- 


sure reaches  a  certain  ])oint,  automatically  throwing  it 
into  action  again  as  the  receiver  pressure  falls.  This  un- 
loader  may  be  operated  by  hand  when  cranking  the  engine 
so  tliat  it  starts  under  no  load.  The  normal  air  pressure 
carried  is  !)0  lb.  per  sc(.in. 

The  entire  outfit  weighs  KiOO  lli.  and  is  intended  to 
he  moved  aiiout  in  a  shop  by  hand  power.  For  use  on 
outdoor  jobs  a  tongue  can  l)e  applied  for  horse  hauling. 
The  outfit  can  furnish  sul^cient  compres.sed  air  to  drive 
any  one  of  the  following  sets  of  tools:  Three  chip])ers,  two 
ipiieiiniatie  picks,  two  riveting  hammers,  one  wood  or 
metal  drill,  two  sand  rammers,  one  small  plug  drill  or 
one  ■■Jackhamer,"  one  medium-sized  hoisting  engine,  ten 
>niall  stone  drills. 

SciiR.XMM  Outfit — The  Schramm  air-compre.s.sor  is  a 
much  smaller  outfit.  It  was  designed  especially  for  mon- 
ument and  general  stone-cutting  work.  The  machinery  is 
mounted  on  an  all-metal  truck  .jx'^l/o  ft.  in  plan  by  "^^^ 
ft.  high  and  weighs  complete  only  7.50  lb. 

The  engine  is  of  the  four-cycle  water-cooled  type  ami 
develops  21/2  hp.  at  500  r.p.m.  The  single-acting  com- 
pressor is  water-cooled  and  has  a  cylinder  diameter  of 
."Ji/i,  in.  against  4  in.  for  the  engine.  Tlie  stroke  of  b;;th 
engine  and  compressor  is  4  in.  The  speed  of  the  engine 
can  be  varied  from  2.50  to  500  r.p.m.  and  the  air  pressure 
from  30  to  100  lb. 

Air  power  can  be  furni.shed  for  driving  a  maximum  of 
three  stone-cutting  tools.  The  operating  cost  is  claimed 
to  be  about  li/l>e.  per  hr.  jier  tool. 


SJ^y^p.  ^za^^  iffira  cm  ^€ 
^Ihe  PsiEamsimai  Csinasil 

A  pontoon  swing-bridge  over  the  Panama  Canal  at 
Paniiso  has  been  built  to  carry  the  Paiuima  Pailroad  over 
the  canal.  It  {'omprises  short  trestle  approaches  set  in 
recesses  in  the  banks  (to  maintain  a  ;i00-ft.  clear  channel 
width  M'heii  the  bridge  is  open),  and  a  single  ])ontoon 
.55x.'578  ft.,  about  G  ft.  deep  at  the  center  line,  upon  winch 
is  erected  a  trestle  of  framed  bents  spaied  14  ft.  apart. 
The  sills  of  these  trestles  are  12x14  ft.,  40  ft.  long,  the  six 
])osts  of  the  l)ent  being  suitably  spread  at  the  foot  to  dis- 
tribute the  load  over  as  nearly  the  full  width  of  the  pontoon 
as  possible.  To  give  further  longitudinal  stiffness  to  the 
structure,  the  track  stringers  (four  U)\l(i,  two  8x1(1)  are 
spliced  to  be  able  to  act  as  a  (Oiitinuous  truss  >  hord,  and 
c(H-responding  longitudinal  nu>nd)ers  are  jjrovided  within 
llie  barge  as  bottom  chord. 

.Vprons  hinged  at  either  end  of  the  trestle  on  the  pon- 
liKPii  make  connection  with  the  approach  trestle,  resting  on 
the  latter.  These  a])rons,  (i5  ft.  long,  are  made  each  of 
two  s))are  lock-gate  girders.  They  are  raised  and  lowered 
bv  toggles  operateil  by  Tdip.  motors,  lliiijred  rail-connec- 
tions .seating  in  fixed  castings  are  also  provided. 

Tiie  ])ivot  of  the  pontoon  is  at  its  southeast  corner.  A 
\ertieal  pipe  is  in.  in  diameter  is  set  in  tht>  concrete  of 
the  cast  abutment  and  is  engaged  by  a  bronze-bushed 
steel  hinge  atladied  In  tlie  bar.  The  bushing  is  double 
coned,  .s(i  that  it  can  oscillate  on  the  pin.  .V  wildcat 
on  the  west  end  of  the  pontoon,  engaging  a  chain  stretch.'tl 
diagonally  across  the  ri\er,  operati-s  the  pontoon.  The 
chain  has  links  of  l-in.  iron.  .5  in.  long.  .\  .50-hp.  motor 
drives  the  2  l-in.  wildcat  whei'l.  The  maximum  operat- 
ing tension  on  the  chain  is  about  20.000  lli. 
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Tlio  lniilj;t'  is  lockod  in  closcil  imsition  by  an  ortlinnrv 
ii-roupliT  lixt'd  on  llic  outer  iMnI  of  the  draw  uniJ  en- 
^'ajriii^r  a  vortical  jaw-castinjf  net  in  tin-  west  uljiitniont. 
'I'l\is  lastini;  is  a  slide  10  ft.  liiyli,  so  tliat  enjfajionient 
will  take  place  at  any  water  level.  ,\n  air  hiilTer  to  take 
the  sliDck  1)1"  elosinj:  is  also  ])rovided.  .Ml  df  tin-  operat- 
ing; nuitiuns  ari'  cnntnillcd  from  an  operator's  house  at 
the  middle  of  the  trolle.  [After  "Canal  Hecord,"  Dec. 
■.'::.  IIM  1.) 

K 

Derrick  Motinted  on  TrAveliz&l^ 
Cranes   for  Mill  Erection 

.Mountihu  a  still'-le^  ilerrirk  on  a  pair  of  traveling 
hridge  cranes  was  a  novel  method  adopli'd  in  the  erection 
of  the  strnctural  steel  for  the  ^'old-mill  plant  of  the  Alaska 
(liistincan  Minim;  Co..  at  Tlianc,  .Ma.-ka. 


Iioat  to  the  company's  dock,  which  was  rlose  to  the  site 
of  the  hiiildinK's.  'I'hero  it  was  unloaded  and  hauled  up 
an  inclined  cidtle  railway  to  the  hnilding  situ.  Tho  only 
means  of  handling  material  at  this  place  was  hy  dcrriekH, 

The  Iniilding  for  the  fine-crushing  plant  and  the  mill 
han  H  crane  r\inway,  designeil  f<ir  .'tO-ton  cranes  and  run- 
ning the  entire  length  of  the  huilding.  'J'he  mining  coin- 
jMiny  had  the  hridges  for  these  cranes  on  the  ground,  and 
the  contractor  for  the  huilding  erertcd  these  crane  hridges 
and  placed  on  toj)  one  of  his  stilT-leg  derriekH.  This  der- 
rick with  the  long  hooni  was  ahh;  to  .set  this  entire  section 
of  the  huililing,  moving  through  first  to  erect  the  ma- 
terial ahead,  and  then  moving  backward  ennting  the 
roof  structure  and  top  work  as  it  retreated. 

The  aecom|)anying  cut  shows  the  traveling  derrick 
with  boom  lowered,  but  with  the  100-ft.  boom  rai.sed  to 
vertical  |)osition  it  was  high  enough  for  the  erection  of 


Erectixg  Steel  with  a  Stiff-Leg  Derrick  Mouxted  on  the  Bridges  of  Two  Traveling  Cranes 

.■Vlaaka-Gastiiif-au    Mining   Co..   Thane.    Alaska.      Kansas   City  Structural    .Steel   Co..    Kansas   City.    Mo..   Contractors.      D< 
has    l(tip-fl.    l.ooni.    which    In   vertical   position    could    place    llie    high    material   on    the    right) 


This  place  is  on  the  coast,  a  few  miles  from  Juneau, 
where  the  country  is  very  rough  and  the  mountains  slope 
directly  down  to  the  shore,  with  little  or  no  beach.  The 
problem  of  erection  of  this  plant  was  somewhat  unusual 
also,  owing  to  climatic  conditions.  The  topography  of 
the  country  did  not  permit  of  the  usual  means  of  handling 
a  larse  tonnage  of  steel.    The  material  was  brought  in  by 


the  high  portion  of  the  structure  at  the  right.  The 
derrick  and  its  engine-house  .<hanty  are  mounted  on  a 
temporary  platform  carried  by  the  two  crane  bridges. 
This  traveling  derrick  was  moved  by  hand  power. 

The  structural  steel  for  this  plant,  amounting  to  about 
;}600  tons,  wa-s  furnished  and  erected  by  the  Kansas  City 
Structural  Steel  Co..  of  Kansas  Citv.  Mo. 
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Socketins  a  Cummunlty  Chriatmas  Tive — In  December  last 
the  Board  of  Trade  of  Passaic,  N.  J.,  decided  to  set  up  the  usual 
community  Christmas  tree  and  to  have  the  holiday  exercises 
Dec.  25  to  Jan.  1.  but  found  that  during  the  summer  of  1914 
Main  Avenue  (East),  where  the  tree  has  always  been  located, 
had  been  paved  with  a  sheet-asphalt  pavement.  There  being 
no  other  available  spot  in  the  city  the  officials  of  the  Board 
did  not  know  what  to  do.     Finally  it  was  found  that  a  socket. 


The  Passaic  Chkistm.^s  Tree  Sockkti;!)  in   A-i'U.u.r 
Pavement  of  M.\i.\  Ave. 

or  holder,  could  be  made  by  cutting  through  the  pavement 
and  concrete  base,  digging  a  pit,  and  setting  in  it  a  section  of 
24-in.  cast-iron  pipe  concreted  in  place.  The  socket  thus  made. 
6%  ft.  deep,  held  the  60-ft.  tree  firmly  without  guy  wires. 
When  the  tree  was  taken  down,  an  iron  cover  was  put  over 
the  pipe,  leaving  the  surface  of  the  street  as  even  and  level  as 
any  manhole  cover.  This  holder  will  be  kept  for  similar  oc- 
casions and  purposes. — Colin  R.  Wise,   City  Engineer. 

.\  C'onerete-<tu»ntity  ('onipiiter — The  I^ehigh  Portland  Ce- 
ment Co.,  Allentouii.  I'tnii.,  i.s  sending  to  any  engineer  wlio 
writes  It  on  a  lelter-lieud  a  celluloid-card  circular  sllde-rulo 
giving  the  number  of  barrels  of  cement,  cubic  yards  of  sand 
and  cubic  yards  of  stone  per  cubic  yard  of  concrete  of  vary 
Ing  proportions  and  with  different  sizes  of  aggregate.  There 
pr<-  four  scales,  two  on  either  face,  for  a'.rgregates  of  2'1,-in 
stone  with  most  small  stone  screened  out,  •■?i-ln.  gravel  and 
under  with  suiid  screened  out.  1-ln.  stone  and  under  with  dust 
»orcen<'<l  out,  and  2',>j-ln.  stone  and  under  with  dust  screened 
oi  t.  The  r.-volvlng  disk  Is  d'.vld.d  lnt<i  15  radial  lines  which 
show  on  an  Inner  circle  of  readings  1.1  different  cement  pro 
portions  varying  from  1  :  1  Mj  :  .1  to  1  :  4  :  S,  and  on  the  outii 
circles,  through  windows  in  the  cover,  the  correspon<llng  sets 
of  three  figures  of  cement,  sand  and  stime  per  yard  of  con- 
crete. 

Rrnillnu  I'erloilleiilH  In  n  I.nrge  Oiner — The  slip  reproduced 
herewith  Is  liseil  in  the  engineering  de|iartment  of  the  Sotlth- 
western  I'.ell  Teliplion.'  S\  sleni,  St.  I.i.uls,  Mo.,  In  s.v  stenial Ize 
the  reailing  and  noting  of  current  engineering  aitlclrs  and 
make  .«ure  that  inch  article  will  get  Info  the  hands  of  Hi.- 
man  whn.He  dutlfs  einbiaie  the  subject  coveied  by  the  article. 
The  form  reproiluced  Is  n  nniltlgraph  slip  iif  paper  .'ixlJii  In. 
^<u]<  u  .11,.  N  ,>MMt.d  on  the  back  <ov.-i   r,r  il.e  ,i'i  l'"Hi' il  wh.n 


received.  A  particular  periodical  is  assigned  to  a  given  man 
for  first  reading  and,  as  the  form  states,  his  duty  is  to  mark 
in  the  blank  spaces  below  the  names  of  those  members  of  the 
staff  who  should  read  particular  articles.  This  same  system 
in  one  form  or  another  is  used  quite  widely  in  large  engi- 
neering offices.  Experience  has  shown  that  it  can  produce 
highly  efficient  results,  but  that  it  will  not  do  so  automatically. 
Some  checking  or  supervision  is  necessary  to  guard  against  a 
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tendency  in  times  of  rush  work  to  neglect  entering  proper 
references  on  the  reference  slip  or  to  neglect  the  reading  of 
even  important  articles.  In  the  organization  noted,  however, 
uo   believe   the   results  are   unusually   good. 

Kapid  Handlinii;  of  Karth  with  a  Thew  Shovel — In  borrow- 
pit  excavation  for  the  embankment  of  the  Milton  Dam  near 
Youngstown,  Ohio,  L.  I.  Fletcher,  contractor,  made  a  new 
excavation  record  for  Thew  shovels.  The  borrowpit  is  worked 
in  two  lifts,  each  by  a  %-yd.  shovel.  The  shovel  in  the  upper 
lift,  shown  in  the  view  herewith,  made  a  record  of  7,')t;  wagon- 
loads  in  a  single  10-hr.  day.  These  wagons  are  rated  at  IH 
yd.  per  load.    At  the  time  the  shovel  was  cutting  through  a  12- 
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ft.  bank.  The  best  perforniance  of  the  shovel  In  the  lower 
lift  was  (i4n  yd.  The  digging  Is  not  easy,  but  the  shovel  points 
wear  fairly  well,  two  sets  of  jiolnts  per  season  being  required. 
The  high-record  i)erforniance  above  noted  was  i)ractlcally 
eiiualed  on  seveial  other  days  during  the  1914  working  season. 
I  ut  was  not  beaten. 
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Till'  iippioiuiation  lor  the  Aia>kiiii  lailway  surveys  hv- 
viiiiu'  law  Mar.  li,  l!M  1  ;  tlu'  aii|)oiiiiiiu'iil  tif  tlu'  (timinis- 
j»ioi»  itf  I'ligiiu'ois  was  aiiiiiiiiiici'il  May  I  :  l)y  .Imic  1,  tlir 
or<innizati()ti  of  I  I  liold  parties  was  (•oni|)lcti'il  and  a  rain- 
|>aij;ii  i>lanm'(l;  on  .luiu'  (i  the  last  party  had  left  Seattle, 
Wasii.,  for  the  field  of  ()|)eratioiis.  Tiiis  is  a  spta-d  rec- 
ord whieh  louijmres  well  with  the  military  inohilizntions 
that  oiiurred  two  months  later  in    Knro|)e. 

The  season's  work  of  the  Held  parties  closed  iit  various 
dates  from  Sept.  15  to  Nov.  5,  with  nearly  1000  miles 
of  preliminary  survey  lines  completed,  or  enoujjh  tield- 
work  done  so  that  construction  work  may  lie  licfiuu  the 
coniiuiT  seaMMi.  All  tliis  was  ikine  in  a  country  as  yet 
little  explored,  durini,^  a  particularly  rainy  year.  It 
meant  hard  work  hy  competent  men. 

The  ai'complishments  of  the  held  parties  and  the  per- 
sonal narrative  of  the  chief  of  one  of  them,  on  another 
pajie  of  this  issue,  will  make  interesting;  readinj,^  for  a 
lot  of  full-hlooded  young  eusrineers,  who  will  prohahly 
envy  their  successful  rivals  their  opportunity  to  work 
under  the  Commission,  notwithstaiidinii;  the  hardships  of 
a  pioneer  Alaskan  engineer's  life. 
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A  correspondent  calls  our  attention  to  a  striking  ad- 
vertisement on  the  cover  of  one  of  the  Kehruary  popular 
magazines  which  should  interest  every  draftsman,  es- 
pecially those  who  are  out  of  a  joh  or  who  are  dissatisfied 
•with  their  lot.  The  advertisement  offers  instruction  in 
drafting,  and  describes  the  munidcent  emoluments  of 
the  draftsman  as  follows: 

There  are  exceptional  oppoitunitie.s  for  you  to  make  big 
money  in  the  drafting  ])iofession.  It  seems  as  if  there  never 
will  be  enough  draftsmen  to  fill  the  positions  that  are  open. 
I  will  train  you  to  hold  one  of  the  big  jobs  right  in  your  own 
home  during  your  spare  time.  YOU  can  be  the  man  who  gets 
the  fat  pay  envelope;  I'll  give  you  the  practical  training  that 
will  put  you  in  the  "big  money"  class.  Find  out  about  the 
golden  opportunities  that  await  men  who  get  into  the  drafting 
business  right  away. 

This  adverti.sement  certainly  ahoiinds  in  what  the  pro- 
fessional ad  writer  calls  "punch" ;  hut  how  ahout  the  ig- 
norant youths  who  are  beguiled  by  this  .seductive  appeal? 

It  is  unnecessary  to  say  to  the  readers  of  Exoixekiuno 
Xew.s  that  the  statements  in  the  advertisement  are  es- 
sentially fal.se.  Possibly  the  wages  of  an  expert  draftsman 
may  look  like  "big  money"  to  the  farm  laborer;  but  when 
they  are  compared  with  the  wages  paiil  to  workmen  in 
skilled  trades,  investigations  made  in  one  of  the  most 
prosperous  cities  of  the  country  a  few  months  ago  showed 
that  the  daily  earnings  of  draftsmen  in  the  various  ma- 
chine manufactories  were  substantially  the  .same  as  the 
daily  earnings  of  those  working  at  the  machinist  trade. 

The  postal  authorities  have  done  a  most  excellent  work 
in   stopping   the   advertising   of    fraudulent    investment 


schemes.  The  laws  concerning  Iraiidulcnl  achcrtising, 
however,  (Might  to  he  broad  enough  to  reach  those  who 
advertise  methods  of  instruction  and  seek  to  make  their 
oiler  atlra(li\e  by  holding  out  to  jtrospective  students 
hopes  that  cannot  possibly  Im;  realized.  (i(;nerally,  how- 
ever, laws  are  not  enforced  unless  someone  has  enough 
public  spirit  to  stir  up  the  ollicers  responsible  for  the  cii 
forcement  of  law  and  give  them  the  neeessary  ])ubli(:  back- 
ing. It  is  a  fair  (piestion  whether  engineering  societies 
might  not  secure  the  |)ro.seciition  of  those  who  in.sert  such 
advertisements,  the  tendency  of  which  is  to  further  over- 
crowd the  ranks  of  the  profession,  juovided  the  adver- 
tisers give  such  instruction  as  they  claim;  and  if  they  do 
not,  their  advertisement  is  certainly  fraudulent  and  ought 
to  be  suppre.s.xed. 


Pavement  Kxpansion  as  a  Cause 
off  Bradige  FaaStiare 

The  remarkable  accident  on  the  ((uicrete  viaduct  at 
Dallas,  Tex.,  described,  on  p.  92  of  our  last  week's  issue, 
will  be  studied  with  interest,  we  are  sure,  by  every  engi- 
neer interested  in  bridge  design.  The  use  of  wood-block 
pavement  for  bridge  floors  is  rapidly  increasing  and  with 
good  reason,  since  such  a  floor  is  lighter  than  any  other 
form  of  j)ermanent  paving.  It  is  reasonable  to  believe, 
moreover,  that  its  smooth  surface  is  of  advantage  to  the 
structure  compared  with  any  rough  pavement  which 
produces  shock  and  jar  that  may  be  transmitted  to  the 
main  members  of  the  bridge.  It  has  been  generally  as- 
sumed that  the  usual  in.sertion  of  a  liberal  expansion  joint 
at  each  side  of  a  wood-block  paved  roadway  was  sufficient 
provision  to  take  care  of  any  expansion  that  might  occur. 
The  unfortunate  experience  at  Dallas  shows  that  this  i.s 
not  the  ca.se,  at  least  under  the  extreme  climatic  conditions 
which  prevail  in  Texas. 

As  has  been  pointed  out  in  these  columns  in  connection 
with  previous  recorded  difficulties  with  expansion  of 
wood-block  paving  in  Texas  cities,  any  pavements  in  that 
(limate  are  likely  to  be  .subject  to  long  continued  extreme 
heat,  coupled  with  drought  and  extremely  dry  atmo.s- 
j)here.  When  these  conditions  prevail,  often  for  mouths 
at  a  time,  the  paving  blocks  shrink  to  the  last  possil)le 
degree,  and  the  interstices  between  them,  under  the  ac- 
tion of  traffic,  become  filled  with  dust  and  grit.  Such  con- 
ditions of  heat  and  dryness  are  apt  to  be  .succeeded  by 
heavy  rainfall,  continuing  until  the  blocks  are  soaked  to 
saturation. 

According  to  tlic  statement  of  the  County  Kngineer, 
])ul)lished  in  our  last  week's  issue,  a  41-ft.  width  of  wood- 
block paving  on  the  Dallas  viaduct  expanded  8  in.  This 
may  seem  at  first  sight  an  iin])ossibility ;  but  computation 
shows  it  to  be  an  expansion  of  only  l.fi%,  whereas  the 
extreme  shrinkage  of  untreated  long-leaf  pine  from  a 
green  to  an  oven-dry  condition,  as  given  in  a  recent 
treatise  0!i  the  mechanical  properties  of  wood,  is  6%  to 
7.(i%. 
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Of  course,  if  wood-block  paving  were  normally  subject 
to  any  such  shrinkage  and  expansion  as  1%  even,  it  would 
be  quite  impracticable  to  use  it  for  street  paving.  The 
very  fact  of  its  wide  and  successful  use  is  evidence  that 
no  such  great  amount  of  expansion  takes  place  under  nor- 
mal weather  conditions. 

In  laying  wood-block  pavement  on  a  bridge  or  viaduct, 
however,  in  view  of  the  experience  at  Dallas,  it  would  seem 
advisable  to  so  design  the  roadway  that  any  expansion  of 
the  pavement  cannot  bring  undue  stresses  on  the  structure 
itself. 

MsiS  S^Site  RegtisSsitbaosa   ©f  Ftmlbfiac 
UttHlatB©©  Beeira  BiaSSedl  aia  Hew 
Jeipses^? 

The  recent  decision  of  tbc  Xew  .Jersey  Court  of  Er- 
rors and  Appeals,  setting  aside  the  findings  of  the  New 
Jersey  Utilities  Commission  in  tbe  Passaic  90c.  gas  case 
and  condenming  in  part  the  approval  of  the  State  Su- 
preme Court,  may  mean  the  practical  end  of  rate  regula- 
tion in  that  state.*  At  any  rate  it  will  be  counted  one 
of  the  remarkable  decisions  of  recent  years  because  of 
the  peculiarity  and  the  .superficiality  of  its  treatment  of 
francliises  and  its  extremely  reactionary  attitude  when 
compared  with  the  trend  of  judicial  opinion  all  over  the 
countrA^  The  decision  was  rendered  6  to  4  and  reargu- 
ment  is  sought  before  the  entire  court  of  16  judges. 
Therefore,  the  .situation  is  not  entirely  settled  yet. 

If  there  is  any  one  clearly  evident  tendency  in  the  de- 
velopment of  public-utility  regulation  in  this  country, 
it  is  that  franchises  are  to  have  a  monetary  value  propor- 
tional only  to  the  cost  of  securing  them  and  the  burdens 
brought  by  their  assumption.  Some  few  of  the  older 
franchises  may  have  a  considerable  monetary  value,  but 
this  must  exist  througli  definitely  recorded  inducements 
to  undertake  certain  developments  and  services.  Some 
eminent  jurists  hold  that  most  existing  franchises  can 
have  only  an  evanescent  monetary  value,  beyojid  that  due 
to  cost  and  burden,  since  an  unseen  sword  of  Damocles, 
state  power  to  regulate  rates,  has  always  hung  over  tliem 
even  though  it  was  for  long  years  neglected  and  unem- 
plove<l.  In  other  words,  any  monetary  value  that  a  util- 
ity frandiise  can  acquire  is  due  to  earnings  above  ordi- 
nary returns  on  investment  and,  whenever  the  state 
chooses  to  exer(;ise  its  right  to  reguUite  rates,  this  sur- 
plus of  earnings  will  probably  be  wiped  out.  This  latest 
court  decision  gravely  avoids  all  such  considerations.  It 
repeats  the  old  formula  with  which  utility  owners  have 
sought  to  prevent  interference  with  their  business  (much 
as  the  superstitious  have  chanted  their  hocus  pocus  in 
the  face  of  a  storm),  saying  that  franchises  are  property 
niul  hence  must  have  monetary  vahu". 

Perhaps  the  most  astonishing  ]mri  of  this  decision,  and 
that  i)art  which  thrusts  the  knife  into  the  vitals  of  state 
regulation,  is  its  repudiation  of  the  modern  idea  so  com- 
pletely as  to  {[uote  a  rule  that  the  value  of  a  f ranch i.se 
is  indicated  by  the  difference  between  market  value  of 
stocks  plus  floating  debt  and  ])hysical  value  plus  develoj)- 
iiictit  exjicnse.  This  rule  is  repeated  hesitantly.  I)ut  the 
otdy  trouble  the  learned  court  pointed  out  was  that 
nuirket  value  might  be  perverted  by  stock  manipidation. 
It  did  not  see  the  e(|UHlly  obvious  fact  that  market  value 


depends  on  the  questioned  rates  and  that  if  market  value 
is  fickle  the  difi'erence  between  market  value  and  plant 
value,  which  it  woidd  constitute  franchise  value,  is  equally 
fickle.  The  court  did  not  pursue  this  rule  to  its  logical 
but  absurd  end,  to  show  that  when  market  value  of  stock 
plus  floating  debt  is  below  plant  value  as  in  the  early  de- 
velopment years  of  a  utility,  franchises  have  negative 
value,  rates  should  be  put  down  and  the  company  cut  off 
from  all  hope  of  ever  earning  a  fair  return  on  its  invest- 
ment. 

The  outcome  of  this  case  will  be  watched  with  great 
interest  all  over  the  country.  If  further  state  court 
action  is  unfavorable  to  the  commission,  the  latter  can- 
not carry  the  matter  further.  The  gas  company,  however, 
can,  and  undoubtedly  will,  appeal  to  the  Federal  courts 
if  it  does  not  secure  its  ends  before  state  judges.  Had 
the  company  desired  to  throttle  rate  control  in  New  Jer- 
sey it  could  have  proceeded  in  no  more  effective  manner. 
Yet  any  freedom  gained  will  probably  be  short-lived,  for 
its  insistence  will  only  urge  the  people  toward  the  next 
radical  step — jjublic  ownership.  Even  in  the  remote  con- 
tingency that  the  U.  S.  Supreme  Court  as  now  consti- 
tuted might  support  the  New  Jersey  court's  idea  of  fran- 
chise value,  the  situation  is  not  helpless.  Economic  and 
judicial  opinion  is  progressing  and  the  abandonment  of 
substantial  monetary  valiies  for  franchises  in  rate  cases 
is  no  more  radical  than  the  admission  in  18T fi  that  pul)- 
lic  interest  in  private  property  devoted  to  public  use 
transcended  the  vested  right  secured  through  franchise 
contracts. 
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That  type  of  engineering  which  regards  the  highest 
aim  of  the  profession  as  being  close  economy,  trying  to 
get  two  cents'  worth  of  results  for  every  one  cent  ex- 
pended— the  type  immortalized  in  certain  standard  defi- 
nitions of  engineering — has  in  the  past  claimed  the 
highway  bridge  as  falling  legitimately  within  its  sphere 
of  operation.  ^lost  of  our  country  highway  bridges  have 
been  built  on  the  basis  of  the  most  limited  possible  esti- 
mates of  traffic,  weight  of  loadings,  probable  life,  etc. 
The  stress  sheet  has  always  been  regarded  as  vastly  more 
important  than  a  sound  forecast  of  load  and  traffic.  With 
the  increase  of  loads,  the  coming  of  heavier  rollers,  trac- 
tion and  threshing  outfits,  and  motor  trucks,  many  re- 
placements and  not  a  few  disastrous  failures  have  re- 
sulted. 

Unfortunately,  the  .same  tendency  has  prevailed  in  the 
ilesign  of  street  bridges  in  city  or  suburban  territory. 
The  bridge  designer  has  usually  thought  it  within  his 
province  to  prophesy  or  even  decide  whether  a  particu- 
lar bridge  would  or  should  be  traversed  by  street  cars, 
and  in  most  cases,  to  make  a  good  showing  by  a  design  of 
low  cost,  he  has  decided  that  street  i-ars  would  not  or 
should  not  cross  that  structure.  Frequently,  the  result 
has  i)een  that  street  cars  did  and  do  cross  that  .structure, 
and  in  many  a  case  the  existing  conditions  arc  |)roperly 
described  as  dangerous. 

In  considering  such  a  subject  as  that  dealt  with  in  the 
discussion  of  highway-bridge  loadings  by  Willis  Whited. 
on  another  page  of  tins  i.ssue,  it  is  important  to  consider 
a  few  fundamental  facts.  Supi)ose  we  try  to  state  these 
facts  in   simple  language: 
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A  it>n«l  IS  II  jMililic  liij;liwuv  live  («>  ||u'  trnHir  of  nil 
[MTsons  anil  nil  vehicles.  A  hiid^^e  is  pari  of  a  piildir 
roail.  Any  and  all  mad  vehicles  may  therefore  pass  over 
any  l>rid.y:e.  Many  liiLrliway  l)rid;;es,  however,  are  de- 
.sii;ned  for  \ery  limited  loadin>;.  and  their  str«'nf,'th  would 
he  fidly  taxi'il  l>y  a  ten-ton  road  roller.  This  state  of 
alfairs  mi.uhl  naturally  ho  expected  to  pro<luce  frccpient 
accidents  and.  as  a  matter  of  lint,  |)roiiahly  no  form  of 
.structural  accident  has  heen  more  common  in  recent 
years  than  the  hreakin^  down  of  highway  hrid^'os  hv 
traction  enj^ines  and  threshing  machines. 

The  control  of  hii^hway-hridirc  desi^Mi  throujjhout  the 
t'ountry  is  at  jjre.xent  scattered  amon;r  an  enormous  num- 
k'r  t>f  separate  authorities,  nniiiily  township  or  county  of 
licials  ha\im,'  only  the  vajruest  iri-neral  knowled;.'e  of  the 
luiture  and  anatomy  of  a  hrid<:;e.  Is  it  .-^ound  en,Lrineerin>^ 
to  huild  a  hi<;hway  hridire  too  weal,  to  carry  tlie  loads  that 
the  next  ten  or  twelve  years  will  pnihaitly  devclo|)?  Is  it 
sound  eni,nneerin<i  to  lot  a  county  commi.ssionor  dictate 
how  stronu'  a  hridirt'  shall  1)0  huilt,  in  disrei,'ard  of  e.xist- 
injr  or  future  conditions? 

KHiciont  hijrhway  departments  now  exist  in  many 
states,  carryinix  out  tlio  provisions  of  state-aid  road  con- 
strui'tion  laws.  Most  of  these  coniniissions  have  eapahlo 
hritltio  engineers  who  supervise  the  construction  of 
i)ridi::es  on  state-aid  roads.  What  is  more  natural  than 
that  those  .same  ollicials  should  fix  .•<nl'o  minimum  roxpiire- 
monts  for  all  hridgos  in  the  state? 

Whatever  may  l)o  thouirht  of  tlie  suggestion  that  the 
state  iiighway  commissions  should  design  or  approve  the 
design  for  all  Ijridges — in  other  words,  however  much  we 
may  object  to  state  control  over  such  a  purely  local  mat- 
ter as  a  township  bridge  on  a  township  road — we  think 
no  .sound  objections  can  be  made  to  the  claim  that  at 
least  these  com  missions  should  prescribe  the  niiiiimiim 
design  loadinffs  for  all  bridges.  The  township  roads 
nuiy  indeed  have  their  surfacing  determined  wholly  by 
the  township  officials;  should  that  road  later  come  into 
the  state-road  system,  new  surfacing  will  be  required  in 
any  event.  The  bridge,  however,  on  that  same  road,  will 
not  be  replaced,  but  will  pass  over  unchanged  from  local 
service  to  through-traffic  service  on  a  state  highway,  and 
in  proportion  to  its  weakness  it  will  be  a  limitation  and 
a  hampering  factor  in  the  state-road  system.  Such  an 
objectionable  result  would  be  forestalled  if  the  state 
commission  were  given  authority  to  prescribe  load- 
ings for  highway  bridges  of  all  classes  throughout  the 
state. 

iloreover.  even  today  the  state-road  system  is  in  no  way 
physically  sejiarate  from  the  network  of  town  and  county 
roads.  The  same  kinds  of  traffic  move  over  roads  whether 
under  .state  or  under  local  jurisdiction.  The  same  load 
limitations  should  apply  to  both. 

Traffic  conditions  and  the  nature  of  road  traffic  are 
changing  rapidly.  Automobile  and  motor-truck  traffic 
is  subjecting  higliway  I)ridges  to  a  far  severer  .service  than 
was  ever  contemplated  i)y  their  designers.  The  ])ropo,«al, 
widely  advocated,  tliat  all  bridges  should  be  plainly 
marked  with  their  load-carrying  capacity,  is  telling  testi- 
mony of  the  fact  that  a  great  number  of  our  highway 
bridges  are  deplorably  weak.  As  our  state  governments 
are  at  present  constituted,  the  highway  department 
which  most  of  them  have  established  seems  the  best  avail- 
able means  for  bringing  the  situation  under  control 
and  guarding  the  public  safety. 


A  Bill  To  Open  ttlhe  Wny  for 
Water-Power  Developiment 

l-'or  more  thiin  half  a  doy.«!ii  years,  developnujnt  of 
water  power  on  the  inivigahle  rivers  of  (he  lJnit<!d  StntoH 
and  ill  the  far  West,  when'  the  Federal  government  owtiH 
the  piihlic  lands  nec<'ssary  for  power  sitoH  and  rights  of 
way.  has  iieeii  practically  at  a  standstill.  Investors  have 
been  unwilling  to  risk  tlu-ir  money  in  watcsr-power  enter- 
prises under  present  Federal  laws  and  i\u:  conservationists 
luive  fought  against  changes  in  these;  laws,  to  give  greater 
privileg(!H  to  the  corporations  engaged  in  wat(!r-power  cn- 
lcrpri.se,  urging  that  to  do  this  would  b(!  to  give  away 
franchises  <if  great  value.  The  Adanison-Shields  bill  now 
hofori!  the  Senate,  which  is  .«aid  to  have  reccuved  the  ap- 
proval of  the  .\dministration,  proiiiL^ics  to  put  an  end  to 
tlu!  long  dea<IIock  and  o|)en  the  way  for  extensive  work 
in  water-))ower  development.  We  understand  that  if  the 
hill  becomes  a  law  at  this  session,  work  will  begin  within 
:!0  days  on  the  construction  of  a  hydro-electri(;  plant  re- 
ipiiring  an  investment  of  $10, 000, ()()().  It  is  fair  to  as- 
sume that  if  the  i)articular  (iiiaiicial  interest  which  has 
this  enterpri.se  in  view  is  willing  to  ])roceed  under  the  au- 
thority of  this  law,  other  concerns  would  be  equally  ready, 
so  that  the  coming  year  might  sec  the  investment  of  fifty 
or  even  a  hundred  million  dollars  in  water-power  develop- 
ment. The  importance  of  such  an  amount  of  work  at  this 
time,  when  engineering  activity  in  .so  many  other  fields 
is  almost  at  a  standstill,  can  hardly  be  overestimated. 

The  question  then  ari.ses  whether  the  bill  can  be  con- 
sidered subversive  of  the  public;  interest.  Does  it  give 
away  valuable  public  rights  which  ought  to  be  preserved? 
Careful  reading  of  the  bill  does  not  indicate  this.  On 
the  contrary,  the  rights  of  tlie  ])ul)lic  seem  to  have  been 
well  safeguarded. 

Very  briefly  summarized,  tiie  l)ill  givci  permission  to 
any  person  who  has  obtained  a  permit  from  the  Secretary 
of  War  to  construct  a  power  plant  on  any  navigable  river 
of  the  United  States.  Complete  control  over  the  plans, 
location  and  construction  of  any  such  water-power  pro- 
ject is  lodged  with  the  Secretary  of  War  and  the  Chief 
of  Engineers;  and  in  case  competing  applicants  appear  for 
any  water-power  site,  the  Secretary  is  to  award  the  permit 
to  the  ajiplicant  who  is  "best  qualified  to  expedite  and 
realize  the  maximum  useful  development  of  all  the  water 
resources  of  the  region." 

The  party  receiving  the  permit  must  make  at  his  own 
expense  all  necessary  improvements  for  the  benefit  of 
navigation.  The  rates  charged  for  power  sold  must  he 
sul)ject  to  regulation  by  the  state  in  which  the  plant  is  lo- 
cated, or,  if  the  .<tate  has  not  made  ])rovision  for  such 
regulation,  then  the  rates,  .service,  etc.,  shall  be  subject 
to  regulation  by  the  Secretary  of  War.  The  rights 
granted  under  the  permit  are  to  continue  for  50  years, 
at  which  time  the  United  States,  on  one  year's  notice,  may 
take  over  the  entire  jjroperty  on  ])ayment  of  a  fair  value, 
such  value  to  include  no  allowance  for  the  value  of  the 
rights  originally  granted.  The  jirovisions  of  the  act  do 
not  apply  to  dams  storing  water  for  irrigation  or  for  mu- 
nici])al  .-supplies,  nor  to  dams  on  unnavigable  rivers  which 
are  under  the  jurisdiction  of  the  Secretary  of  the  Interior 
or  the  Secretary  of  Agriculture.  It  is  further  provided 
that  power  plants  constructed  under  the  act  may  not  be 
so  transferred  in  ownership  as  to  form  an  unlawful  tru-t 
or  monopoly. 
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The  sole  grounrl,  it  seems  to  us,  on  wliicli  this  hill  may 
be  opposed  by  the  conservationists  is  that  the  United 
States  would  be  giving  away  a  privilege  which  ouglit  to 
yield  it  a  large  sum  of  money  during  the  50-year  term 
for  which  the  privil'^ge  is  to  continue.  If  there  were 
indeed  an  enormous  margin  of  profit  in  the  development 
of  water  power  and  if  those  undertaking  such  develop- 
ments were  free  to  charge  such  rates  as  they  pleased  for 
power  or  current,  then  there  might  be  good  grounds  for 
opposition  to  the  hill.  Engineers  familiar  with  the  com- 
mercial side  of  water-power  development,  however,  well 
understand  that  with  the  present  low  cost  of  steam  power 
those  who  iindcrtake  water-power  development  on  a  large 
scale  have  a  difficult  task  to  make  profit  enough  from 
their  enterprises  to  command  the  necessary  capital  for  the 
work.  AMiile  some  water-power  enterprises  have  yielded 
large  profits  to  tlieir  promoters  and  builders,  there  are 
plenty  of  others  scattered  over  the  country  in  which 
many  millions  of  dollars  have  been  lost  by  the  investors. 

Further  than  this,   however,   public-utility   regulation 


by  state  commissions  has  now  reached  such  a  stage  that 
there  need  be  no  further  concern  regarding  the  growtli 
of  water-power  trusts  or  the  giving  away  gratis  of  valu- 
able franchises.  If  a  concern  is  making  any  excessive 
amount  of  profit  upon  its  investment,  the  fact  will  soon 
become  known  and  a  strong  movement  will  spring  up 
among  its  customers  for  compulsory  reduction  of  the 
rates  charged. 

The  only  doubtful  feature  in  the  bill,  it  seems  to  us, 
is  whether  the  giving  away  gratis  of  water-power  permits 
which  the  bill  proposes  would  not  lead  to  a  general 
scramble  to  secure  such  permits  by  irresponsible  pro- 
moters backed  by  more  or  less  political  influence.  Tlie 
fixing  of  even  a  nominal  rental  for  such  privileges 
would  tend  to  eliminate  a  large  class  of  these  and  make 
easier  the  task  of  the  Secretary  in  judging  which  competi- 
tor was  most  competent  to  develop  the  power  to  the  best 
advantage.  But  if  such  a  rental  would  prevent  responsi- 
ble companies  from  proceeding  with  water  development, 
it  would  be  far  better  for  the  public  to  dispense  with  it. 
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Sir — Eeferring  to  the  letter  of  Frank  L.  Neall,  in  your 
issue  of  Dec.  17,  191-1,  p.  1226,  one  of  the  provisions  of 
the  Barge-Canal  law,  ratified  by  popular  vote  in  1903, 
reads : 

All  fixed  bridges  and  lift  bridges  when  raised  shall  give  a 
clear  passageway  of  not  less  than  15V4  ft.  between  the  bridge 
and  the  water  at  its  highest  ordinary  navigable  stage. 

Eleven  years  after  the  ratification  of  this  law,  !\Ir. 
Neall,  a  transportation  expert,  for  the  first  time  learned 
of  this  limitation.  One  would  suppose  that  he  would  have 
been  better  posted. 

To  rebuild  the  bridges  crossing  the  Barge  Canal  to  ad- 
mit the  passage  of  the  Lake  Drummond  Canal  liarges,  as 
Mr.  Neall  proposes,  would  entail  a  cost  of  many  millions 
of  dollars.  Not  alone  would  hundreds  of  highway  bridges 
have  to  be  changed,  but  also  a  large  number  of  railroad 
bridges,  many  vvitli  six  tracks.  Mr.  Neall  suggests  a  clear- 
ance of  practically  'M  ft.,  to  which  must  be  ailded  several 
feet  to  allow  for  high  water. 

Anyone  familiar  with  the  topography  of  the  country 
traversed  by  the  Barge  Canal  cannot  consider  such  a  prop- 
osition as  anything  le.ss  than  chimerical.  In  the  country 
it  would  mean  long  and  in  many  instances  iinpracticai)le 
approaches,  and  in  the  cities  and  towns  the  virtual  aban- 
donment of  every  fixed  bridge  and  the  substitution  of 
lift  bridges,  entailing  a  perjjetua!  cost  for  operation  and 
a  constant  delay  to  navigation,  as  well  as  to  pedestrian 
and  vehicle  tniilic.  When  the  Sliij)  Canal  between  Lake 
Ontario  and  the  Hudson  River  was  proposed  some  years 
ago,  this  feature  was  fully  understood  and  provision  for 
crossing  the  canal  was  made  at  about   10-mile  intervals. 

Mr.  Neall  thinks  prompt  action  is  imperative  ui)on  the 
United  States  and  New  York  State  authorities  to  rectify 
tlii.'S  paljmble  (?)  engineering  mistake.  So  far  as  the 
United  States  is  concerned,  Mr.  Neall  does  not  seem  to 


know  that  the  L^nited  States  has  no  more  jurisdiction 
over  the  Barge  Canal  than  has  his  own  State  of  Penn- 
sylvania, the  State  of  New  York  being  supreme  in  this 
matter. 

When  the  Barge  Canal  was  designed,  the  most  econom- 
ical dimensions  were  considered  and  it  was  found  that 
barges  of  the  type  in  use  on  the  canals  since  1825  but  of 
larger  dimensions  would  prove  the  most  economical 
method  of  transportation. 

Certain  misguided  peojjle  have  tried  to  evolve  a  mon- 
grel type  of  vessel,  neither  "flesh,  fish,  nor  fowl,"  that 
could  or  would  navigate  the  Great  Lakes,  the  Barge  Canal 
and  peradventure  the  Atlantic  Ocean,  forgetting  that  each 
body  of  water  requires  a  special  type  of  its  own. 

It  must  be  conceded  by  the  merest  tyro  that  a  ship  canal 
will  cost  more  than  a  barge  canal;  that  a  vessel  capable 
of  navigating  the  Great  Lakes  at  a  profit  will  cost  more 
than  a  fleet  of  barges;  that  the  latter  will  require  a  less 
expensive  crew ;  and  consequently  that  the  cost  of  car- 
riage must  be  less  for  the  Barge  Canal. 

To  this  cost  must,  of  cour.se,  be  added  the  cost  of  trans- 
fer. Except  in  the  case  of  vessels  sailing  both  the  Great 
Lakes  and  the  .\tlantic  Ocean,  only  one  transfer  is  to  be 
considered  and  that  at  Butt'alo.  Great  stress  has  been 
jilaced  on  what  is  called  the  e.xce.ssive  cost  of  this  transfer, 
controlled  by  the  ubiquitous  elevator  trust  of  that  city. 
There  is  no  doubt  that  with  modern  machinery  and  ap- 
pliances the  present  cost  of  merchandise  transfer  (less 
than  20c.  per  ton)  can  be  reduced  one-half. 

.\s  is  well  known.  Canada  is  spending  $50,000,000  on 
the  enlargement  of  the  Welland  Canal.  This  will  enable 
the  largest  Great  Lake  freighters  to  reach  Lake  Ontario, 
but  no  farther  toward  tidewater.  To  reach  Montreal, 
there  must  be  an  enlargement  of  the  St.  Lawrence  Canals, 
at  an  additional  cost  of  $150,000,000.  A  transfer  at  Mon- 
treal will  be  necessary,  as  no  vessel  built  i)riniarily  for 
servire  on  the  Great  Lakes  can  cross  the  .\tlantie  Ocean; 
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mill  lo  cliinimitr  tliis  traiisfiT,  vi'sucls  coNtiiiv'  duiililf  will 

IlllM'    lt»    Ih'    USi'{\. 

A.  ('\iiiiir,ii. 
Miiirnlt).  N.  Y..  I  )(•!•.  '.'1.  I '.I  II. 

I  Our  (•orivsiuiiulfiil  iHV.M'iits  in  c  uikIciisimI  form  tlif  ur- 
guiiu'iit  iiuuU-  by  Cttl.  Tlios.  \V.  Synions  wIumi  tlic  Hiirp' 
Cannl  silifmc  wns  adoptt'il  soiiu'  liriccii  ytMirs  a;:o.  'I'lial 
ar>runii>iit  ii/iprarnl  lo  provr  (Imt  liarjri'  tnwiiijj  \va«  tin- 
rlu'a|H'sl  systi'in  of  water  Iraiisjiort.  \\\\\  in  the  (iftccii 
years  siinr  tlial  arj,nimtMil  was  mailc  ami  the  Harp-  ('anal 
plans  wore  ailoptcd.  Ilio  ti'iitlt'iuy  in  n\ariii(<  1niiis|)orlalion 
has  hoiMi  away  from  tlic  towod  har-^'c  and  loward  tin-  in 
dt'piMuliMit  si'lf-i)ropi'lli,'d  vosst'i. 

Kurtlicr  than  this.  (lu«  ;:r»'at  hulk  of  tlir  triillir  I'lnm  Ihc 
West  to  tlu>  Kast  is  not  dcstini'd  to  cross  the  oct'an.  iiiil 
for  domostii'  trado.  A  vosscl  lit  to  sail  the  Lakes  is  |K'r- 
fiH'tly  lit  lo  traviM-so  tho  Atlantic  Coast  from  I'orlland  lo 
Jacksonville.  The  theoretical  cost  of  Iraiisferrin;;  frei>;hl. 
is  not  tlie  whole  i'osl  hy  a  ;,'ood  deal.  The  loss  of  lime  of 
the  vessel  during;  the  transfer  and  the  risk  of  l)reaka;:e, 
damage  and  loss  durinu:  Ininsfer  jire  heavy  items  in  many 
classes  of  merchandise. 

It  is  prolmhiy  true  that  a  real  ship  canal  across  the 
densely  populated  State  of  New  York  would  he  so  serious 
a  harrier  to  land  trafVic  that  it  is  not  likely  ever  to  he  huilt, 
at  least  on  the  route  followed  by  the  Xew  York  Barge 
I'anal.  Tt  would  he  feasible,  on  the  other  hand,  to  build 
a  ship  canal  on  tlie  alternate  route  surveyed  by  the  Deep 
Waterway  Commission  of  1!)00  from  tiie  St.  Lawrence 
River  near  the  Xew  York  State  line  eastward  to  the  north- 
ern end  of  Lake  Chamjilain,  and  from  the  southern  end 
of  that  lake  southward  to  the  Hudson.  The  Deep  Water- 
way Commission  of  1000  estimated  the  cost  of  a  21-ft. 
deep  waterway  from  Lake  Ontario  to  the  Hudson  bv  this 
Chaniplain  route  at  $141,000,000. 

When  the  Lake  shipiiinp;  interests  and  the  Central  West 
finally  determine  to  have  a  direct  outlet  to  the  ocean  with- 
out transfer,  they  can  obtain  it  by  this  route  at  .smaller 
first  cost  and  with  greater  commercial  advantage  than  by 
any  other. — Eoitoh.  ] 

KleatL   aim  felhve  ^dlasoia  Fare 

Sir — Careful  .study  of  your  article  of  Dec.  K.  1914, 
and  the  comments  in  your  issue  of  Jan.  7,  1915,  on  the 
results  of  the  Edison  fire  and  the  lessons  to  be  learned 
therefrom,  has  impressed  tlie  writer  with  the  fact  that 
each  commentator  has  emphasized  only  such  ideas  as 
struck  him  particularly.  A  correct  statement  of  the  whole 
would,  doubtless,  include  e.xtracts  from  all. 

It  is  apparent  that  the  degree  of  heat  generated  must 
have  been  greater  than  that  for  which  a  tire-protected 
building  is  ordinarily  designed.  A  greater  fire  risk  is 
rarely  found  than  this  one  was,  so  that,  no  matter  what 
the  result  was,  it  is  not  quite  correct  to  believe  that  it  is 
characteristic  of  the  ordinary  result  of  a  fire  under  or- 
dinary conditions.  Men  familiar  with  concrete  construc- 
tion can  draw  lessons  from  the  results  of  this  fire,  if  they 
understand  the  conditions  properly,  and  the  conclusions 
reached  will  be  correct. 

The  general  lesson  to  be  learned  from  this  catastrophe 
is  directly  concerned  with  the  degree  of  heat  to  which 
a  building  is  apt  to  be  subjected  and  the  care  necessary 
to  provide  proper  precautions  to  insure  resistance  against 
it.     Such  matters  have  not  yet  been  given  the  i)ro])er 


amount  of  wienliOc  fludy.  However,  the  (liMerence  in 
rcHultH  between  tile  Wooden  and  con<rete  buildings  in 
Hurely  sulliiii-nl  to  show  that  we  have  pntgressed  far  along 
the  road,  A  nKire  scientific  stnily  of  (ire  protection  would 
show  the  neceKsity  "f  accurntely  determining  the  temper- 
atures generated  in  liri's  and  then  carefully  determining 
the  detjiiJH  necessary  in  the  dilferenl  building  materials 
which  are  proper  to  use.  backing  every  point  by  actual 
lest  under  conditions,  as  near  as  may  be  ])ossibl(!,  to  the 
actual  tin-  risk,  and  selecting  tlK-n  <»nly  such  details  as 
have  passed  the  tcHt.  Thus  oidy  is  it  possibh-  to  ))lan 
structures  fo  roHist  conditiotis  that  will  be  imposed  upon 
them  and  do  this  economically. 

It  is  a  result  of  the  writer's  own  e.\peri(!nce  that  flat 
doors,  without  l)eams,  with  rounded  columns  and  column 
caps  flaring  out  gradually  to  tlu;  ceiling  and  without 
sharp  corners,  unless  otherwise  jiroperly  [)rotected,  should 
and  do  resist  a  hot  fire  longer  than  any  other  type  of 
(onstruition. 

J  NO.  .\.  Fekou.son, 
Engineer.   Hiirriiii  of  I'liilding  liisjjection. 

Pittsburgh,    I'enn..    .Ian.     1  I,    191,",. 

Wlhy  Use  Yards   in  Meastiarnirag 
Eaagliifteeriia^  Worlls.? 

Sir — The  use  of  the  yard  as  a  unit  of  measurement  of 
area  and  volume  is  almost  universal  among  engineers  in 
the  United  States  when  figuring  on  earthwork,  road  work 
ami  concrete. 

Any  rational  reason  for  the  use  of  the  yard  seems  dif- 
ficult to  find.  The  usual  explanation  given  for  its  use 
is  that  as  everybody  uses  the  yard,  it  is  necessary  to  u.se 
it  in  order  to  compare  results  with  other  work. 

The  use  of  the  yard  is  probably  most  annoying  and  in- 
convenient in  concrete  work.  The  American  Concrete  In- 
stitute has  recognized  this  and  has  specified  that  the  unit 
of  measure  of  concrete  work  should  l)e  the  cubic  foot. 

Dimensions  on  ])lans  are  always  given  in  feet  and  frac- 
tions thereof  (either  tenths  or  twelfths).  Quantities  are 
figured  in  cubic  feet  and  then  converted  into  cubic  yards. 
If  linear  measurements  can  be  properly  expressed  in  feet, 
whv  is  it  not  proper  to  measure  area  and  volume  in  feet 
also? 

It  takes  a  man  with  a  reniarkal)le  memory  or  else  a 
table  of  quantities  to  figure  promptly  the  quantities  of 
material  required  for  concrete  work  of  various  propor- 
tions, when  concrete  is  figured  in  cubic  yards,  cement  in 
barrels  and  aggregate  in  tons;  and  these  are  the  usual 
units  employed.  It  becomes  a  comparatively  simple  task 
when  all  quantities  are  estimated  in  cubic  feet. 

It  might  be  interesting  to  estimate  the  value  of  time 
annually  wasted  on  engineering  work  in  converting  feet 
to  yards  and  the  chances  of  error  in  doing  it  and  then 
to  meditate  on  what  characteristic  of  the  engineering 
nund  leads  it  into  unnecessarily  complicating  a  business 
which  needs  simplification  wherever  possible. 

0.  W.  Childs. 

4211  Find  Ave.,  St.  Louis,  Mo.,  Oct.  20.  1914. 

:^ 

The  Vienna  RnpliI  TriinsH  ComminMion,  which  controls  the 
Belt  Ry.  operated  by  steam  locomotives  at  Vienna.  Austria, 
proposed  to  convert  the  line  to  electric  traction  and  to  build 
a  system  of  subways,  some  12  miles  in  extent,  to  operate  in 
connection  with  the  main  line.  Preliminary  work  was  well 
under  way  in  preparation  for  this  proposed  enterprise  when 
It    was   Interrupted   by   the   outbrealt    of   the   war. 
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Daipectb<=DiPweEa  asadl  Geared  Ce!a= 

^ipafuagaJl    FtmsrapSi,   Ross  F^2imp° 

aEag  SttattnoiHis  FHtislb^s'glh 

Four  large  centrihigal  pumps  direet-couplcd  to  com- 
pound steam  engines  in  the  Koss  pumping  station  of  the 
Pittsburgh  (Peun.)  water  system  gave  so  much  trouble 
during  fhe  first  six  years  of  operation  (190(i-l!)12)  that 
one  of  them  was  converted  into  a  small  high-speed  engine- 
driven  centrifugal  pump,  and  an  additional  liigh-spoed 
centrifugal  unit  was  installed,  so  that  the  remaining  three 
large  pumps  are  now  used  only  as  reserves.  The  converted 
unit,  using  the  original  engine,  has  1 :  6  speed-increasinij 
gears  to  drive  the  new  centrifugal  pump.  The  new  high- 
speed unit  is  driven  by  a  steam  turbine,  and  has  10:1 
speed-reducing  gears  to  drive  the  pump.  It  is  verj'  satis- 
factory and  showed  high  duty  on  test.  Considering  the 
station  as  a  whole,  it  is  not  locally  regarded  as  a  model, 
but  rather  as  a  makeshift  combination. 

Eoss  station  is  on  the  north  bank  of  the   Allegheny 


Fios.  1  AND  3.     Two  Views  ok  Geaued  I'^noine  Pumping  Unit;  Ross  Station. 

PlTTSIiUliCill 


alongside  the  city's  filtration  plant  at  Aspinwall.  It  sup- 
plies the  filters  with  raw  river  water,  and  handles  an 
average  daily  pumpage  of  147  million  gallons  with  oO-ft. 
mean  lift,  which  represents  an  average  power  output  ol 
about  1300  hp.  The  original  pumping  units  each  com- 
prised a  400-hp.  vertical  compound  engine  running  at  110 
r.p.m.  rigidly  coupled  with  a  3.j-million-gallou  centrifugal 
pump.  The  pump  had  an  inclosed  impeller  11  ft.  3  in.  in 
diameter.  Its  duty  was  in  the  neighborhood  of  80  million 
foot-pounds  per  1000  lb.  steam. 

The  impeller  shafts  broke  frequently,  and  when  the 
fracture  occurred  inside  the  bearings  the  impeller  was 
usually  broken  too.  A  spare  im]ieller  and  sliaft  were  carried 
in  stock  all  the  time,  ready  for  any  break,  as  the  draft  of 
water  on  the  system  required  all  four  pumps  to  be  in  ser- 
vice. Special  trouble  occurred  about  three  years  ago. 
when  a  second  impeller  shaft  broke  before  the  first  could 
he  replaced.  It  then  was  found  to  be  practically  as  quick 
a  job  to  reconstruct  this  one  unit  on  new  lines  as  to  wait 
for  a  new  shaft  and  impeller  of  the  old  type. 

The  main  source  of  trouble 
in  tlie  large  pumps  was  the 
nature  and  relation  of  the  bear- 
ings. The  impeller  shaft  rest- 
ed in  two  lignum-vitae  bearings 
lubricated  with  water;  the 
near  bearing  was  less  than  2  ft. 
from  the  end  bearing  of  the 
engine  shaft,  and  in  this  short 
space  the  shafts  were  coupled 
by  a  rigid  bolted  flange  connec- 
tion. As  the  water  bearings  of 
the  impeller  shaft  wore  down, 
they  put  excess  load  on  the  en- 
gine bearing  and  also  subjected 
the  overhanging  shaft  to  ab- 
normal bending  stress.  The 
breakages  were  attributed  to 
this  bending,  coupled  with  the 
effects  of  vibration  from  im- 
perfect balance  of  the  large  im- 
peller. At  present,  with  three 
of  the  original  four  pumps  still 
in  use,  none  of  them  has  its 
original  impeller  or  shaft,  all 
having  l)roken  and  been  re- 
placed. 

Pr.Mi>s  DiuvEN  BY  Speed-Ix- 
cueasing  Gears 

The  one  old  unit  which  was 
converted  was  reconstructed  as 
follows  :  The  entire  pump  end 
was  removed  and  two  small 
])unips  on  a  single  shaft  were 
set  in  its  place ;  a  set  of  1 :  (> 
helical  gears  was  ])laced  to  oon- 
lu'tt  the  engine  with  the  new 
pump,  increasing  the  speed 
fnim  100  r.p.m.  at  the  engine 
to  (!00  r.p.m.  at  the  pump. 
These  gears  are  duplex,  of  the 
well  known  l)(<  Laval  type,  and 
are  indo.sed,  running  in  oil. 
Thcv  were  ciiosen  with  a  view 


.Iiimiaiv  '.'1,  l!ii:. 


K  \  <;  I  \  !■;  I'.  I!  I  N  (i      \  K  \VS 


i;i: 


Kni.  o.     Kki'I.ai  Ki)  ;).J.O()0.()00-(;.\i,.  Pimi-  ok  KN(iiM-: 

VSIT 

to  roplaciiiiT  tlio  ciiiiiiu'  liitci-  l>y  m  >traiii  turhiiu'  nmiiiiii:  at 
."(JOO  r.]).!)!..  and  invortiii<r  tlic  j^car  set  to  reduce  speed 
1  :  (5  in  place  ol"  increasiufi  (>:].  They  arc  of  the  two- 
bearinji  type,  i.e.,  without  middle  hearing  hetwcen  tiic  two 
gears  of  a  pair.  l?et\veen  engine  and  gear  is  a  tle.\il)le 
coupling,  and  another  is  ])laced  between  gear  and  puiu]) 
shaft. 

The  two  ])unips  on  the  same  slial't  liave  27-in.  impellers, 
and  can  handle  ^o  million  gallons  each  ])er  day;  they 
operale  in  i)arallel,  so  that  tJie  unit  is  of  50  million  ca- 
pacity. 

This  hybrid  unit  has  worked  very  successfully  in  the 
TWO  years  or  so  since  it  was  fitted  up.  It  gives  a  duty  of 
about  100  million  foot-pounds  ])er  1000  Ih.  dry  steam. 
However,  the  department  officials  ex])ect  that  the  non- 
uniformity  of  engine  torque  will  result  in  undue  engine 
wear  sooner  or  later.  The  gears  run  quietly  and  have 
given  no  trouble,  although  their  wear  is  rather  severe,  as 
might  be  expected  :  whenever  the  casing  is  opened,  .some- 
thing like  a  teasMoonful  of  very  fine  cuttings  is  removed. 

IIictIi-Duty  Tuubixe-Drivex  Pumt 
In   1013,  shortly  after  the  conversion  of  the  one  old 


unit,  a  new  lOO-niillion-gallon  punipiii;.'  unil  was  installi'd 
in  a  clear  Hpa<  '  in  the  middle  of  the  biiihling,  and  tliiH  has 
-iiict!  carried  thu  |)rincipal  part  of  the  pumping  load.  It 
>>  a  ;i(;()-r.p.Mi.  centrifugal  pump  with  hingle  IH-in.  im- 
peller, driven  by  1:  H)  speed  reduction  from  a  l!i-Htage 
impuUe  turbine  of  l<200  lip.,  running  at  .'WiOO  r.|i.m.  ISotb 
turbine  and  pump  are  of  l)e  liuxal  nnik(!.  TIk;  duplex 
gears  in  this  unit  have  a  middle  bearing.  Ah  in  the  con- 
verted unit,  they  ure  cut  olF  fnjm  both  power  and  pump  by 
llexible  couplingH. 

Duty  tests  of  the  new  unit  showed  tin;  good  ligun;  of 
1  17.00().()()()  ft.-lb.  per  1000  lb.  dry  .steam.  This  edicient 
jierformance,  nnd  the  smooth  rurniing  of  both  ends,  have 
made  the  whole  unit  very  .satisfactory.  The  .service  has 
fre(|uenlly  i»eeii  interrujited,  liowevcT,  by  electrical  trouble 
with  motor-driven  au.xiliaries,  especially  a  vertical-shaft 
leiitrifugal  botwell  pum|».  In  spite  of  this,  a  single  un- 
interrupted run  of  three?  months  is  on  record.  To  avoid 
similar  trouble  in  future  installations,  steam-driven  auxil- 
iaries will  probably  be  u.sed. 

The  Hoss  station  is  under  the  city's  Bureau  of  Water 
(Chas.  A.  F''inley,  Superintendent;  C.  0.  Daughaday,  As- 
sistant Superintendent). 

.Splvrtinic  the  lOiiK'neerM  for  the   l''eilerfil  llniltvay  Valuation 

— A  deiiioiistrntion  of  the  abUlty  of  thp  t,'.  S.  Civil  Service 
.system  to  (>l)t;iin  hi>^h-cliiss  nieri  for  t<<hiii<al  position.s  has 
been  made  within  the  iiast  year,  in  conmction  with  the  em- 
ployment of  men  for  the  Kederal  railway  valuation.  For  this 
work  the  Interstate  Commerce  Commission  required  men  with 
fiualiflcatioiis  ranging  all  the  way  from  rodman  and  chalnman 
to  senior  jiositions  in  civil,  mechanical,  structural,  electrical, 
and  architectural  engineering,  as  well  as  motive-power  men 
and  expert  accountants.  There  have  been  approximately  1.5,- 
000  api)licants  for  these  positions,  and  the  task  of  sifting  the 
wheat  from  the  chaff  and  of  grading  the  wheat  after  the  sift- 
ing was  one  of  considerable  magnitude:  but  it  was  done,  and 
it  wa.s  done  so  well  that  the  I.  C.  C.  expressed  its  gratification 
to  find  that  it  could  secure  a  force  so  well  equipped  to  per- 
form  the   gigantic   task. 

For  the  high-grade  positions,  where  men  of  experience  and 
attainments  are  needed,  an  examination  is  given  which  does 
not  require  the  competitors  to  assemble  at  any  place  or  to 
answer  technical  questions.  They  are  called  upon  to  furnish 
under  oath  a  detailed  statement  of  their  education  and  ex- 
perience, including  all  the  work  they  have  done  since  gradua- 
tion. They  may  also  be  asked  to  submit  an  original  thesis  or 
report  or  published  works,  and  they  are  required  to  give  the 
names  of  persons  competent  to  testify  as  to  their  e.\peri- 
ence  and  personal  fitness.  Confidential  inquiry  is  made  by  the 
Commission  from  various  sources,  as  well  as  of  all  persons  re- 
ferred to  by  the  applicant. — From  a  paper  by  Geo.  R.  Wales, 
Chief  Examiner,  I".  S.  Civil  Service  Commission,  read  at  the 
American   Highway  Congress. 


Fig.  4.     Xi;\v  100,000,000-Gal.  GEARED-TuiiBiKE  Pvmping  Uxit;  Ross  Station,  Pittsbukgh 
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Testis  foip  IBoimdl  Siiradl  Electlipols^^nc 

C©rr©sa©Ba  of  FsiaEatledl  ]R©° 

iBaforcflsa^  S^eei 

Proposals  to  paint  the  steel  reinforcing  for  concrete 
have  been  repeatedly  heard  since  knowledge  became  clear 
on  the  corrosion  of  imbedded  iron  subject  to  electrolytic 
conduction  of  stray  direct  current.  Such  proposals,  how- 
ever, have  been  generally  scouted  because  of  the  believed 
loss  of  bond  between  painted  steel  and  concrete,  the  ex- 
pected concentration  of  corrosion  at  breaks  in  the  paint 
film  and  the  partially  demonstrated  inability  of  paints 
to  maintain  an  impervious  barrier  to  moisture  and  elec- 
tric current.  Recent  contributions  to  knowledge  in  this 
field  are  found  in  the  investigations  of  H.  A.  Gardner, 
Assistant  Director  of  the  Institute  of  Industrial  Re- 
search, Washington,  D.  C,  described  in  a  lecture  before 
the  Master  Painters'  Association  in  Pliiladelphia,  Jan.  13, 
1915.  From  Mr.  Gardners  paper  the  appended  informa- 
tion is  secured,  showing  that  loss  of  bond  is  not  always 
necessary  with  the  interposition  of  a  paint  film  and  that 
not  all  imbedded  paint  films  immediately  lose  their  in- 
sulating properties.  By  sanding  while  tacky  those  paints 
which  dry  with  a  glossy  surface,  nearly  as  good  bond  was 
secured  as  with  bare  steel  in  concrete. 


CoKROSiox  Tests — Three  sets  of  specimens  were  made 
up.  The  first  was  made  by  imbedding  two  lxl2-iii. 
painted  iron  rods  in  1 :  2  concrete  cylinders  about  7x21 
in.  Before  painting,  the  rods  were  thorotighly  cleaned 
of  scale  and  rust ;  two  coats  were  applied,  allowing  a  week 
between. 

The  specimens,  after  curing  for  a  month,  were  all  put 
in  a  shallow  pan  with  sulficient  water  to  inmierse  the 
lower  2  in.  One  rod  in  each  specimen  was  made  a  cathode 
and  the  otlier  an  anode  of  a  direct-current  circuit  (110 
volts  cut  down  by  resistance  to  30  volt*:).  The  current 
was  small.  After  a  week  two  of  the  specimens  showed 
small  cracks  near  the  bottom,  whereupon  the  cylinders 
were  transferred  to  separate  earthenware  jars  and  im- 
mersed to  within  1  in.  of  their  top.  Nearly  every  cylinder 
cracked  within  10  days  and  the  fracture  in  every  case 
started  at  the  anode.  Cracked  specimens  were  easily 
split  in  two  sections,  disclosing  the  rods.  The  few  not 
cracked  were  split  with  a  chisel  to  allow  examination  of 
the  imbedded  metal,  as  shown  in  the  accompanying  fig- 
ures. 

In  a  second  set  of  test  specimens,  single  %xl2-iii. 
painted  iron  rods  were  placed  in  Si^xS-in.  cylinders. 
After  a  month's  curing  and  24-hr.  immersion,  the  speci- 
mens were  placed   in   individual  earthenware  jars   with 


TESTS  FOR  BOND  AND  CORROSION  OF  PAINTED    REINFORCING  STEEL 


Specimen  Paint  Composition 

Unpainted  Blank  Specimens 
23         Not  painted. 


Series  I,  500  Hr.,  2  Rods  in  7x21-In.  Cyl. 


Series  II.  300  Hr.,  1  Rod  in  35xS-In.  Cyl. 


Cracked  at  240  hr.     Large  current  throughout  test.     Cracked  at  96  hr.     Large  current  throughout  test 


Anodes  badly  corroded  and  pitted. 
Cracked  at  50  hr.     Badly  pitted  and  corroded. 


.\nodes  badly  corroded  and  pitted. 
Cracked  at  96  hr.     Badly  pitted  and  corroded. 


No  cracking  only  small  current. 
No  cracking.     Only  small  current. 


Comparative 

Bonding  Strength 

Series  III 

-1  Rod  in  3jx8-In. 

Cyl. 

2010  lb 

2750  lb. 

1530  lb. 


Not  painted. 
Bituminous  Paint 

Boiled    wator-free    coal     tar,     No  cracking.      Only  small  current.     Some  excre- 
lime,  Portland  cement,  rosin.        tion  of  paint  at  anode. 
and   benzol. 

Blown  residual  petroleum  oil.      No  cracking.     Only  small  current.  No  cracking.     Only  small  current.  2S10  lb. 

gilsonite,  benzol  and  turpen- 
tine. 

Red  lead  in  raw  linseed  oil;  30  Did  not  crack  but  large  quantity  of  iron  hydrate     Cracked  at  192  hr.      Iron  hydrate  stain  at  surface           1370  lb. 

lb.  per  gal.  at  top  of  specimen.                                                                throughout  test.     Iron  badly  corroded. 

Chrome  green  (20  Cc  on  80  <""(,  Cracked    at    240    hr.    Iron    hydrate    stain  early.     Cracked    at     192    hr.     Specimen    stained.      Iron             790  1b. 

barytes)  in  law  linseed  oil.  Iron   badly   corroded.                                                            badly  corroded. 

Blue  lead  in  raw  linseed  oil;  No  cracking.     Slight  corrosion.      Iron  hydrate  at     No  cracking.     Slight  corrosion.     Iron  hydrate  on          1250  lb. 

14  lb.  per  gai.  surface.                                                                                       surface. 

Chromated  iron  oxide  in  raw  No  cracking.     Only  slight  corrosion.                            Cracked  at  144  hr.     Iron  oxide  at  top.                                 O,^  lb. 

Unseed  oil.     12  lb.  per  gal. 

Blue  lead  in  heavy-bodied  lin-  Small  crack  at  240  hr.     No  surface  deposit  shown.     Small  crack  at  216  hr.     No  surface  deposit.    Anode          1400  1b. 

seed  oil  reduced  with  equal  Anode  showed  considerable  corrosion.                          corroded. 

quantity    of    turpentine     to 

give  flat  surface;    thin  film. 

Chromated     iron     oxide     in  Not  used.                                                                              No  cracking;    only  small  current;    no  surface  de-          2000  lb. 

treated  tung  oil.      12  lb.  per  posit.     Excellent  condition. 

gal.;     "sanded  surface." 

Equal     parts     14     and     16;  Not  used.                                                                              No  crackmg.                                                                             18S0  lb. 

"sanded  surface."  ..             ,  .               ,                       „                              .,                x,              . 

Asbestine    in    processed   tung  Not  u.sed.                                                                                   No  crackmg;    only  very  small  current;     excellent          Not  used 

oil;  "sanded  surface."  condition. 

Silicate  of  soda  40"  Be.  Cracked  at  240  hr.;   little  resistance  to  current.  Cracked  at   168  hr.;    little  resistance  to  current;            700  lb. 

some  clear  iron  areas  and  some  pitted. 

Liquid  glue.  Cracked  at  240  hr.       Passed  large  current;    iron  Cracked  at  96  hr.;    large  current;    dense  iron  hy-            100  1b. 

hydrate  at  top  and  around  anode  in  concrete.  drate  on  top.     Bad  corrosion. 

Silicate  of  soda  20°  Be.  and  Cracked  at  144  hr.;  considerable  current,  corrosion  Cracked  at  96  hr. ;  large  current;  corrosion  marked.  Specimen  faulty 

graphite;    equal  weights.  marked.                                                                                                                                     .  ,       .  , 

Silicate  of  80<la  20°  Be.  and  Cracked  at  240  hr.;    considerable  current.  Cracked  at  192  hr.;    considerable  cunent. 

iron  oxide;  cfiual  weights.  ..       ,  , 

S*";  aqueous  solution  sodium  Cracked  at  240  hr. ;   more  current  than  unpainted.  Cracked  at  144  hr.;    considerable  current. 

rr-sinafe. 

o"'o  aqueous  solution  sodium  Cracked  at  end  of  240  hr,;    large  current.  Cracked  at  lOt)  hr.;    large  current. 

re.sinate    with    equal    weight 

iron  oxide. 


1S7(1  lb. 
1,><9I1  lb. 
25S0  lb. 


Lacquers 

Gum  sandarac  in  alcohol,  32     No   cracking;     only    small     current;     no    surface 

oz.  sol.  stain. 

Gum    shellac    in   alcohol.     .32     No  cracking;    small  current;    no  stain 

oz.  sol. 
Soluble     nitrated     cotton     in     Cracked  at  240  hr.;    large  curn-nl;    surface  stain. 

amyl  and  etliyl  acetate,  8-oi. 


Only  small  current;    no  surface  stain. 

Small  current;    slight  .-urfnce  stain. 

Cracked  at  192  hr.;   large  current ;  surface  stain. 


Cracked  nt  240  hr.;    considerable 
stain. 
Not  used. 


current ; 


urface 


Cracked  at  96  hr.;  considerable  current;  consider- 
able surface  stain. 

No  cracking;  small  curn-nt;  some  surface  slain 
and  a  small  deposit  of  phenol-lime  products. 


Gutta  percha  in  benzol;   .3  oz. 

sol 
.Synthetic    rosin    (phenol-for- 

malrlehyde)    in    nlcohol. 

Oils  and  Varnishes  ,  ..  ,  .  ■ 

Hcal-treBl«l     tung-oil     com-  No  cracking;    specimen  faulty;    cathode  exposed;  No  cracking:    moderate  current;    no  stain. 

iMiumi  in  Inriwnline.  very  small  current ;    film  lough  and  elastic. 

Doiiblc-lM.il.d  linseed  nil  (lend  Cnickeil  nl    140  hr.;    considerable  curn-nt;    heavy  Only  a  fine  crack;    considerable  curr»-nt;    no  st 

niid  nmiigiun-.<e  drier)  surfaii' stain 

Kauri  gum-liii«.r..l  oil  varnish.  Only  sliglil  crack;    small  current:    no  slain  No  cracking;    no  slain. 

Processed  tuiiK-oil  compound.  No  cracking:    very  small  current;    no  slain  No  cracking:   very  small  current;   no  stain. 

Kquol  ports  of  (I  anil  2'  No  cracking;    srnoll  current;    no  stain.  No  cnicking;    »niall  current;    no  stain. 


990  lb. 
490  lb. 
2l,M)lb. 

21MX)  lb. 
1.3S0  lb 

2l*.-.  lb 

ItWO  lb 

1790  lb. 

1990  lb. 

Specimen  faulty 


.Iiuumrv  ■-'  1 ,  l!'l^ 


K  N(J  I  \  K  K  IM  \  (i     \'  KWS 


13? 


^10  hr. 

■    ■MSt'll 
mi  III  I' 

'I'Ksn 

U])    tl>    < 


iilluiilo  mill  water  uji  tn  williiii  I  m,  of  fhi-ir  a  hliaii>  iimc  mi  ciirrcnl  iiml  llir  mumkI  of  oriipiM^'  hydnt- 
iu"  i-ods  were  (•oiiiu-rlod  in  |ianilli-l  iiihI  IicIiI  for  p-ii  (idciililicil  witli  a  li^'lil<'d  iimt<|i).  TliiM  pih  HciMiicd 
on  ;U)  volts,  after  wliitli  lime  the  voltage  whh  in-  (n  Imve  a  hufleiiiiiK  aetinii  im  Mune  of  tin-  (<mtiiif,'K  ami 
to  ."ir)  and  eoiitiiined  for  tin  lir.  'I'lie  re.xiilt.s  were  in  eHnipin^f  carried  t<»  the  Hurfine  eonsiderahle  «|niiiititieK 
lo  the  lirst  sories.  ,,f  ,,i|y  prodiietH  and  inm  oxide.     S|ie(inienH  ^riviii^  tiiin 

^  oi'  |{o\i>- -'I'lie  third  set  of  s|ieeinieiis  wns  niadu      cvideni-e  of  nltink  of  liie  paint  liliii  hy  liydro^'cn  iiImj  Jiiul 
Inidiriite   the   seeoiid,   except    that    th.'    rods   were      the  weakest   hond  iietwccii  concrete  and  steel. 

Some  pnints  ^^ave  a  piod  hond  test,  hnt.  failed  as  insi. la- 
tors;  for  iiistan<'C',  the  water  paints  in  Xo.  12,  1!»  and 
v'O  and  the  lac(|iH'rs  in  IK  and  2\.  Drying  »f  sonic  films 
to  a  flat  surface  is  the  explanation  for  ;rooil  hond  oflcred, 
exccjit  for  the  water  paints  which  allowed  some  solvent  a<- 
tion  of  the  concn-te.  Most  «(  the  oil-)ii;,'ment  paints  gave 
poor  (M"  only  fair  results,  due  to  lniliirc  to  dry  hard  and 
continued  porous  condition. 


An   Autommatic   Cak-Si^naH  Sys> 
teun  for  Stoppinnj^  TranEas 

Another  cah-si^qial  system  for  automatically  stoppiiif^ 
!i  locomotive  in  the  event  of  an  overrun  siufnal,  etc.,  was 
tried  out  on  Jan.  12,  tliis  time  on  a  freight  spur  of  the 
Long  Island  R.R.,  in  tlie  vicinity  of  Long  Island  City. 
'The  system  came  up  to  the  inventor's  expectations,  the 
cx])eriniental  train  being  stopped  in  all  cases.  The  safety 
sloj)  consisted  of  the  usual  two  elements:  (1)  the  sta- 
lionary  track  apparatus  and  (2)  the  locomotive  equip- 
ment. The  latter  consisted  of  (a)  two  contact  shoes  car- 
ried one  on  either  side  of  the  fonvard  part  of  the  engine, 
hut  insulated  from  the  frame,  (li)  batteries,  and  (c) 
three  relays  controlling  three  solenoid-operated  valves  in 
the  air  line. 

The  first  relay  was  o])erated  in  case  of  a  break  in  the 
cab  wiring  or  the  track  circuits  (the  latter  due  to  a 
broken  rail,  etc.),  and  stopped  the  locomotive.  The  second 
relay  operated  a  small  whistle  in  the  cab  when  the  l)lock 
ahead  was  occupied.  The  tliird  relay  stopped  the  engine 
when  a  second  train  was  dangerously  near  the  first. 

With  this  system,  the  line  is  divided  into  blocks, 
whose  lengths  are  determined  l)y  tlie  railway  engineers.  In 
tlie  case  under  test  the  block  was  about  2000  ft.  long.  The 
i'.pparatus  on  each  block  comprises  two  short  contact  rails, 
one  on  each  side  of  the  track,  and  the  necessary  wiring. 
When  the  track  is  dear,  the  current  in  the  track  line  is  cut 
down  by  a  40-ohm  resistance  across  the  running  rails. 
When  the  shoes  first  touch  the  contact  rails,  the  first  relay- 
is  energized.  This  opens  the  circuit  of  the  first  sole- 
noid-operated valve,  preventing  its  acting  to  stop  the  train. 
When  the  slices  mount  the  contact  rails,  two  contacts  on 
the  upper  part  of  the  shoes  close  (see  diagram)  the  cir- 
cuit of  the  first  solenoid.  If  there  is  no  trouble  or  danger 
the  circuit  remains  open,  as  the  controlling  relay  has 
opened  the  line  at  another  jioint.  If,  on  the  other  hand, 
the  track  or  cab  circuits  are  opened  in  any  way,  the  cir- 
cuit of  the  first  solenoid  is  not  opened  by  its  relay;  this 
first  valve  admits  air  into  two  cylinders  whose  pistons 
close  first  the  throttle  and  then  throw  on  the  emergencv 
1 1  rake. 

The  whistle  in  the  cab  is  operated  when  a  train  is  .some 
distance  ahead  in  the  next  block,  because  the  resistance 
of  the  electric  circuit  is  reduced  by  the  axles  of  the  sec- 
iiid  train  now  in  parallel  with  the  40-ohm  resistance. 
This  train  does  not  short-circuit  the  track  system  be- 
cause of  the  resistance  of  the  rails  between  the  two  trains. 


Ti:sT    SPKCIMKNS    riJOM     |-"||;sr    Skkiis 

l>laccd  thish  with  tiic  bottom  surface  of  tiie  cylinder. 
After  curing  for  three  weeks,  the  rods  were  pushed 
through  in  a  testing  machine.  These  specimens  were 
not  subjected  to  electrolytic  action. 

Gexkral  Results — The  individual  results  are  shown 
in  the  accompanying  table.  In  general  it  wa,s  noted  that 
where  cracking  occurred  the  anodes  showed  consideralile 
rust  and  the  original  paint  coatings  were  destroyed. 
The  cathode  bars  of  the  first  series  of  specimens  showed 
intact  paint  coatings,  except  for  chalky  surfaces  due  to 
moisture  and  lime.  Coatings  on  anode  bars  in  imcrackod 
cylinders  were  well  preserved. 

The  breaking  down  of  the  paint   film   was  shown   by 


Specimens  Split  after  Test 
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DiACiKAM  OF  Circuits  of  New  Cab-Signal  Ststem 


The  third  relay  aud  solenoid  are  operated  when  the  two 
crains  are  close  enough  together  to  cut  out  practically  all 
resistance  in  the  track  circuits. 

The  relays  are  designed  to  operate  at  certain  voltages ; 
for  instance,  the  first  at  5  volts,  the  second  at  10,  and  the 
third  at  15.  The  voltage  impressed  on  the  relays  is 
dependent  upon  the  resistance  of  the  circuit,  this  decreas- 
ing as  two  trains  approach. 

At  the  left  of  the  ;.cconipanying 
diagram  is  shown  the  inventor's  ar- 
rangement for  closed-circuit  opera- 
tion. The  air  valve  opens  when  its 
solenoid  is  not  energized;  the  first 
relay  holds  tlie  circuit  closed  un- 
less the  track  lines  are  open  by 
mischance. 

With  this  system,  when  a  train 
which  should  stop  at  a  certain  station 
runs  by  that  station,  it  can  be  stop])ed 
by  the  station  master  throwing  a  small 
switch  in  his  office  to  short-circuit  a 
pair  of  contact  rails  placed  at  a  con- 
venient distance  beyond  the  station. 
In  the  event  of  a  track  switch  l)eing 
open  against  a  locomotive,  the  latter 
may  be  stopped  if  the  opening  of  this 
switch  is  made  to  short-circuit  contact 
rails  placed  at  a  certain  di.stance  in 
front  of  tlie  switch. 

This  cab-signal  .system  was  invented 
by  Antonio  Casale,  of  140  West  42d 
St.  James  I'.  Regan,  proprietor  of  the 
Hotel  Knickeri)ocker,  is  the  principal 
promoter.  At  the  Long  Island  tests, 
the  railroad  company  was  represented 
by  A.  B.  Bierck,  General  Auditor, 
and  Ij.  S.  Wells,  Superintendent  of 
Telegraph. 


Some  information  on  the  notable 
Lac  Fully  water-power  plant  near 
Geneva,  Switzerland,  is  given  by  Prof. 
F.  Prasil  in  the  "Schweizerische  Bau- 
zeitung"  of  Dec.  12,  1914.  He  sketches 
the  general  arrangement  of  the  Pel- 
ton-wheel  unit  and  of  its  discharge 
pipe  or  draft  tube,  as  reproduced  in 
our  Figs.  1  and  2.  The  plant  has  five 
of  these  units,  each  of  3000  hp.  Each 
wheel  is  direct-connected  with  a  10,- 
000-volt  50-cycle  alternator.  The 
wheel  is  11  ft.  71/2  ^^-  pitch  diameter, 
and  is  built  up  of  a  cast-steel  center 
and  cast-steel  buckets.  The  buckets 
are  seated  in  a  dovetailed  slot  in  the 
periphery  of  the  center.  At  nine 
points  in  the  periphery  the  spacing 
wedges  between  the  buckets  are  made 
deeper  and  seat  in  a  notch  in  the 
wheel  rim,  the  intermediate  wedg:s 
being  simply  seated  on  the  cylindrical   surface. 

The  shaft  bearings  are  respectively  8  and  91/^  in.  in 
bore  aud  24  in.  long.  They  have  oiling  rings  and  pres- 
sure oiling.  The  nozzle  has  needle  control  and  a  swing- 
ing deflector  plate  for  primary  governing.  The  govern- 
ing mechanism  is  shown,  highly  diagrammatically,  in 
Fig.  3,  which  illustrates  the  relation  of  deflector-plate 
and  needle  governing.    A  centrifugal  flv-ball  governor  is 


Kui.    1. 


Gknkual  Dkawino  of  Lac  Fully  3000-ni', 
Fou  5412-Ft.  Head 

(Plinonslons  In  niiniiiu'tera) 


Pklton  Wheel 


.ttiiiuiirv  ''  1,  111  I. 
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till'  .(iiitiullint;  (•Itiiii'iit  aixl  tin-  iiiuvchu'hIh  iirc  o|MTa(t'(l 
bv  hvdiaulif  cvliiidcrs. 

Till'  lu-at!  is  511'.'  II..  i:i\mi,'  a  mk/zIc  vcjix-ilv  nf  near- 
ly   (iOO    It.    per   sur.     'I'lic    wliocl    (liwcliarj;»'    lias   ntill    u 


OPIN      CUOStD 
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Fio.  2.     Wartew.w   or   Lv(     I'l  l.l,^    Wiii.i.i. 

very  liijiii  absolute  velocity — alwul  20%  of  tlie  oripiiml 
velocity — .so  that  sjiocial  care  was  needed  to  protect  the 
di.sdiarj^e  channel  from  erosion.  A  ca.st-iron  and  steel 
cnsinjj  was  provided  in  this  channel  as  sketched  in  Fijj. 
2.  The  horizontal  pipe  into  wiiicii  it  leads  is  dammed 
near  its  outer  end  to  jirodnce  a  water  cushion  which  gives 
quiet  outflow. 

Few  data  liave  yet  been  given  on  tlie  supply  piping 
and  headwork  details.  The  ]H>nsto<k  ranges  from  20  to 
24  in.  in  diameter,  with  wall  thickness  ranging  from 
\!l  to  I'^.'i  in.    Part  of  the  piping  is  welded  at  longitudinal 


Fici.  .'i.     Diagram. M.vTic  Skktcii  of  (Jovehnor 
Mechanism,  Lac  Fim.v  Wiikki, 

and  ring-joints,  while  the  heaviest  sizes  are  made  of  seam- 
less sections  with  welded  ring-joints  to  form  length.s  which 
are  then  connected  by  packed  loose-flange  connections. 
The  j)enstock  is  laid  under  a  miuimum  depth  of  3  ft.  of 
earth  cover. 
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Cnt5^  PlairairaBEa^  for  Hew  Yorfe 

The  Committer  on  City  Plan  of  New  York  is  collecting 
fundamental  data  os.sential  to  an  estimate  of  the  future 
growth  and  requirements  of  the  City  of  New  York  as 
related  to  a  comprehensive  plan  of  development  for  the 
city.  The  studies  being  made  involve  not  only  the 
development  and  revision  of  the  general  plan  for  the  city, 
but  also  a  study  of  the  administrative  and  legal  procedures 
necessary  for  carrying  out  such  a  plan. 

The  Committee  on  City  Plan  is  a  standing  committee 
of  the  Board  of  Estinuitc  and  Apportionment  ap]iointed 
on  the  organization  of  the  board  after  the  new  adminis- 
tration came  into  power  in  January,  l!)lf.  Tiie  com- 
mittee consists  of  George  McAneny,  President  of  the 
Board  of  Aldermen,  and  the  president  of  the  five  boroughs 
composing  tlie  city.  The  chief  function  of  tlie  committee 
is  that  of  correlation.  With  that  end  in  view  the  intention 
is  that  the  Board  of  Estimate  shall  refer  to  this  committee 
all  the  larger  questions  of  public  improvements  which 
have  a  bearing  upon  the  city  plans. 

For  the  purpose  of  studying  such  matters  as  the 
German  zoning  system,  or  the  districting  of  a  city  for 
the  purpose  of  regiilating  the  height  and  character  of 
buildings  in  different  sections,  the  Committee  on  City 
Plan  secured  the  apjiointmeut  by  the  Board  of  Estimate 


of  a  sc])arate  Commission  on  Building  Districts  and  Re- 
strictions. The  Committee  on  City  Plan  has  itself 
appointed  an  Adivsory  Commission  on  City  Plan  consist- 
ing of  21  citizens,  some  of  whom  are,  but  most  of  whom 
are  not,  officials  of  the  city.  This  commission  will  report 
on  such  matters  as  are  referred  to  it  by  the  Committee 
on  City  Plan  and  will  assist  the  committee  in  the  working 
out  of  a  general  plan  of  city  development. 

To  coordinate  the  work  of  the  Committee  on  City 
Plan  and  the  Districting  and  Advi.sory  Commissions 
the  same  staff  is  employed  for  all  three,  Eobert  H.  Whitten 
serving  as  Secretary  and  Geo.  B.  Ford  as  Consultant. 
The  offices  are  all  in  the  Municipal  Building,  New  York 
City. 

m 
Tlhe   ^8iir'tt]h<qtiasilfee    ana  <Ceimtral 


In  a  terrific  earthquake  which  shook  Latium,  Campania 
and  the  Abruzzi  iiountain  regions,  in  Italy,  on  Jan.  14. 
more  than  .'^O.OOO  persons  were  killed  and  perhaps  50,000 
injured.  Falling  buildings  caused  the  greatest  loss  of 
life. 

A  portion  of  the  ancient  Claudian  Aqueduct,  near 
Rome,  collapsed,  and  many  structures  were  damaged  in 
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Home.     The  rail\ray  connectinsr  tlic  Capital  with  Aqiiila 
and  Avezzaiio  was  piit  out  of  oomniission. 

The  earthquake  is  thought  to  be  of  geologic  rather  than 
volcanic  origin.  The  fir.^t  shock  lasted  about  30  sec 
and  in  the  succeeding  three  days  more  than  160  tremors 
were  recorded  on  the  seismograph  at  the  observatory  in 
Rome  (Professor  Palazzo.  Chief)  ;  49  occurred  on  Jan.  Ki. 
The  region  of  the  Abruzzi  was  shaken  again  ou  Jan.  17 
for  about  10  sec. 


tlectt  ana  Ullaimoas 

The  legislative  connnittee  of  tlie  Western  Society  of 
Engineers  is  seeking  a  definition  of  '"structural  engineer" 
in  distinction  to  "architect."  The  definition  .-ihould  l)e 
concise  but  comprehensive.  Answers  from  readers  are 
requested  (Monadnock  Block,  Chicago). 

:*: 
S®©inniaira^   Elec^irac  §©5P^ace 

A  national  "boost  week"  for  electric  service  has  been 
recommended  to  the  Board  of  Directors  of  the  Society 
for  Electrical  Development  by  representatives  of  numer- 
ous manufacturers,  jobbers,  contractors,  supply  dealers 
and  utility  companies.  A  big  nation-wide  campaign  is 
advocated  for  some  week  this  fall,  diiring  which  time  it 
is  hoped  to  have  all  afhliated  interests  cooperate  with  man- 
ufacturers and  various  civic  bodies  to  present  the  benefits 
of  better  lighting  of  streets,  stores,  factories  and  homes, 
in  order  to  promote  the  u.se  of  all  sorts  of  electrical  appli- 
ances. If  the  society  accepts  the  suggestion,  a  special 
committee  will  be  appointed  to  take  charge  of  the  work 
under  the  direction  of  the  general  manager  of  the  society, 
and  local  committees  all  over  the  country  will  handle  the 
details. 


Experiments  on  tiie  treatment  of  industrial  wastes  at 
the  Chicago  stockyards  is  the  subject  of  a  report  made 
recently  by  George  M.  Wisner,  Chief  Engineer  of  the 
Sanitary  District  of  Chicago.  The  work  was  under  the 
direction  of  Langdon  Pearse,  Division  Engineer.  The 
object  of  the  investigation  was  to  determine  the  l)est  means 
of  abating  the  present  local  nuisance  at  the  Bubbly  Creek 
arm  of  the  Chicago  River  and  at  the  .same  time  relieving 
the  Chicago  Drainage  Canal  of  .some  of  its  burden  of 
decomposable  organic  matter.  The  experiments  included 
fine  screening,  sedimentation  in  Dortmund  and  Emscher 
or  Imhoff  tanks,  chemical  precipitation,  sprinkling  filters 
and  sludge  treatment. 

The  I'Y'deral  statutes  prohil)it  the  discharge  of  .settling 
solids  into  any  navigable  waters  (or  their  tril)utaries), 
and  under  the  state  law  the  burden  of  preventing  such  dis- 
charge is  put  upon  the  industries  which  discharge  waste 
or  sewage  into  these  waters.  For  about  three  years  tlie 
problem  at  the  Chicago  stockyards  and  |)acking-hou.sc  dis- 
trict has  l)een  under  investigation,  and  for  two  years  a 
sewage-testing  station  has  In-eii  n]iernt(>(l,  tlic  cosf  of  this 
having  been  defrayed  largely  by  a  fund  contributed  by 
tlie  companies  interested. 


The  concliisions  of  the  report  are  that  fine  screening 
can  and  should  be  done  at  each  individual  house  or  group 
of  houses  belonging  to  a  firm,  in  addition  to  (and  fol- 
lowing) the  skimming  of  grease  from  the  waste.  This 
screening  should  be  supplemented  by  a  .sedimentation, 
either  at  each  home  or  at  a  central  plant,  the  latter  being 
])referable.  Ultinmtely.  biological  treatment  would  be  re- 
quired. The  estimated  cost  of  screening  and  .sedimenta- 
tion, together  with  the  recovery  intercepting  sewer,  is 
$985,000  and  of  an  extension  of  the  sewer,  a  pumping  sta- 
tion, sprinkling  filters,  .secondary  settling  tanks  and  other 
collateral  works,  .$3.()00,000  additional.  Neither  estimate 
includes  legal,  engineering  and  land  expenses. 


Raves'   Biradl^e   s^tt  Maripaslbtiar^o 

Co      Vo      RoIRo 

The  Cumberland  X'alley  R.R.,  part  of  the  Pennsylvania 
Svstem,  will  within  a  short  time  start  work  on  a  46-span 
arch  bridge  4000  ft.  long  to  replace  its  present  25-span 
steel  deck-truss  bridge  over  the  Susquehanna  River  at 
Harrisburg,  Penn.  The  new  bridge  will  cost  approx- 
imately $750,000;  its  length  will  be  the  same  as  that  of 
the  Pennsylvania  stone  bridge  over  the  Susquehanna  at 
Rockville,  just  above  Harrisburg. 

The  present  bridge  of  the  Cumberland  Valley  R.R.  is 
single-track,  while  the  proposed  bridge  will  carry  two 
tracks.  Tt  uses  the  present  piers  together  with  new  piers, 
all  being  founded  on  rock.  The  new  piers  are  already  up 
above  water  level. 

The  old  piers  were  built  to  provide  for  two  tracks.  By 
moving  the  tracks  over  to  one  side  of  the  piers,  operation 
of  trains  over  the  old  bridge  can  be  maintained  while  one- 
half  of  the  new  arch  bridge  is  being  constructed,  and  then 
traffic  carried  on  the  completed  portion  of  the  bridge  until 
the  other  half  is  finished. 

In  connection  with  the  construction  of  the  new  bridge, 
all  grade  crossings  of  the  Cumberland  Valley  R.R.  will 
l)e  eliminated  by  depressing  Front  and  Second  St. 


Flood  Protection  'Work  at  Los  Aneeles.  Calif.,  is  under  con- 
sideration, based  upon  a  report  dated  June  3,  1914  (see  "Eng. 
News,"  July  9,  1914,  p.  95).  Surveys  are  in  progress  with  a 
view  to  detailing:  the  actual  work  to  be  done,  and  a  further  re- 
port will  be  made  later.     Homer  Hamlin  is  City  Engineer. 

The   Shlppins:  of  Qnarry   ProdnotN   in   New   Kngland   is   now 

regulated  by  orders  from  tlie  U.  S.  Department  of  Agricul- 
ture, which  has  decided  that  the  eggs  of  the  gipsy  moth  are 
frequently  carried  in  this  way.  A  quarantine  has  been  placed 
on  the  infected  districts  of  the  New  England  States,  which 
means  that  stone  quarried  in  these  districts  cannot  be  moved 
to  outside  points  until  It  has  been  inspected  and  passed  by 
officers  of  the  Department  of  .-Agriculture.  The  rules  require 
that  every  car,  box  or  other  container  of  stone  shall  be  plainly 
marked  and  bear  a  certificate  of  inspection.  In  the  case  of 
carload  or  bulk  shipments,  these  certificates  must  accompany 
the  way  bills,  conductors'  manifests  or  bills  of  lading.  Stone 
or  quarry  products  originating  outside  the  affected  district 
can  be  shipped  out  from  points  within  the  quarantined  area 
only  under  permit  showing  they  are  free  from  egg  clusters 
These  permits  are  Issued  by  the  superintendent  of  moth  work 
at  Boston. 

The  HenvleHt  I'-l-hr.  Hiiliifnll  h<  I|4>n«oii  since  July.  1912,  oc- 
curred on  Wednpsdny,  Jan.  1 .'!.  the  total  for  the  day  ending  at 
8  a.m.  being  2.13  In.  As  1914  was  a  very  dry  year  In  Massa- 
rhusetls.  the  rain  was  seriously  needed  to  replenish  reservoirs. 
The    precipitation    accompanied   a    violent   storm,    with   a    wind 
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v<li.r(l.\  ii.t  tilpli  iiM  i:>  ml.  por  hr.  I'lir  wlml  i-iiuhkcI  mi  iii>- 
UMiiiilU  IiIkI>  (I<I<'  ixxI  i-oiiMliloriililK  ilaiiiiiK''  to  ioikIn,  inll- 
rniiilH  mill  »i'u   wiilln   aloiiK    Ihr   qodHL 

I'hr  Trrnfiiirnt  of  n   I'wrlloii  ut  Ihr  Mfwnup  uf  JfTurf   t'Hy, 

\.  J..  Im  iiiuli-l  coimliloiullnli.  Tlir  piiit  iif  lln-  i-lty  fur  wlilrll 
Htiiillr.H  III  i<  lirliiK  iniiilc  In  (ho  Mrrtiiiii  wlili'li  ilraliiH  ln(i>  lli« 
llurkriiHaok  Itlvi-i.  Nii  fiiiiilii  m'i>  a viilliilili'  tuv  iMiimttiiflliiM 
at    piTHi-iiC.    but    pri'pMiiilliMiM    Hio    lii'ltiK    mailo    for    lU'liI    work 

louUliiK    to    tlii<    ili'MWiiiK    of    pImiH    mill    m| Itli-alloiin.      (Ico.    A. 

JoliiiHon,  roiiNiiKliiK  iMiKliic<<r,  of  New  VoiU  t'lty.  uiiil  u  rcitl- 
ili-nt  uC  JiM'Moy  t'lty,  Iwih  bi-oii  (tiiKaKi'il  hn  roiiNUltliiK  oiiKlnoKr. 
MiMirj-  Hyrnr  In  Director  of  the  I  >i'pnrtiii(<nt  of  Htroeta  aiul 
Public  Iniprovciuonts  of  Joraoy  City. 

'I'hr    O'ltoiirkr    I'ntrnI    on     ilrrii    Koiinilntlain    ('«ni<lni<-ll»n. 

No.     67S..-.S1.     (laU'iI     July     Ifi.      I!10l.     Ii.ih     i. itly     I..ti.     piiNXi'il 

on  by  tbo  Koileral  court,  asi  iiotiMl  on  p.  4,'i  of  our  Ihhuu  of  Jan. 
7.  Aftor  that  note  was  publi.Mlicil,  bowover,  u  ilocri>i>  of  Iho 
court  was  handeit  clown  In  which  decree  the  JudKe  held  dalniit 
1  and  ti  of  the  patent  to  bo  Invalid  but  HUHtatned  claim  2.  whictj 
reads  as  follows: 

A  plurality  of  caissons  havtnK  removable  and  reKlstvrhiK 
doors  or  wall  sections  In  adjacent  walls  and  hnvtnK  their  ad- 
jacent wall.s  secured  together  close  to  said  removable  doors  or 
wall  sections. 

Claim    I.    which    was   adJudKed    Invalid,    readri    as    follows: 
A   plniallty  of  caissons  bavins:  rr^lstcrlnK  oiienltiKs   In   ad- 
jacent  Willis  of  less  area   than    the  Interior  cross-section  of  the 
caisson    and    rcniovable    niciins    for   dosing    the    oponlnKS   sub- 
stantialb    as  descilbcd. 

UrpnlrM  on  (hr  DnIlaM-Oak  Clitr  \  latluel  nl  Dalinn.  Trx.,  in- 
Jury  to  which  by  expansion  of  the  wood-block  pavinR  on  the 
roadway  was  described  in  our  issue  of  Jan.  14,  are  to  be  under- 
taken inniicdiately.  The  curbs  and  Kuttcrs  most  damaged  are 
to  be  removed  and  replaced  with  new  ones  better  bonded  to 
the  lloor  slabs.  The  reniain'np:  nuUoi.x  and  curbs  will  be  se- 
cured by  iron  bolts  prrouted  in  jilace:  and  iron  bolts,  wishers 
and  br.nckets  will  be  used  to  secure  the  cantilevers  to  the  jiird- 
ers  where  cracks  have  occurred.  New  cantilevers  and  an  out- 
Bide  girder  will  be  built  at  the  place  where  the  principal  fail- 
ure occurred.  A  strip  2  in.  wide  was  cut  out  of  the  wood-block 
pavinp  alonp  the  west  gutter  the  entire  length  of  the  viaduct 
ininieiliately  after  the  accident  occurred,  and  this  open  space 
Is  to  be  filled  with  asphaltic  cement  to  form  an  expansion 
Joint.  The  work  of  repair  is  to  be  done  by  contract:  bids  were 
advertised  for  to  be  received  on  Jan.  21. 

Rnt-I>rooflnK:  Work  iit  Xew  OrleniiN,  La.,  coveriniE:  all 
buildinpr.'!  in  the  city,  and  also  IncludinK:  special  work  along 
the  entire  water  front  of  soine  eight  miles,  is  in  progress 
Early  in  January,  191.'),  a  contract  was  let  to  rat-proof  the 
Toulouse  St.  dock  and  shed.  It  Is  expected  that  other  con- 
tracts will  be  let  soon.  In  the  water-front  work,  concrete 
walls  will  be  built  around  sheds  and  warehouses  and  all  open- 
ings that  would  give  rats  access  to  buildings  will  be  stopped 
Apparentl.v  a  cutoff  wall  will  also  be  built  on  the  land  side 
of  the  docks.  The  immediate  cause  for  this  work  was  some 
20  cases  of  bubonic  plague  in  New  Orleans  from  June  to  Oc- 
tober, 1914.  The  United  States  Public  Health  Service  took 
charge  of  the  situation.  Among  other  things,  it  ordered  that 
every  dwelling  house  and  place  of  business  in  the  city  be  rat- 
proofed.  I'p  to  Jan.  1,  191.'),  about  T.tOO  buildings  had  been 
rat-proofed,   at   a   cost   of   $200   to   $2500   per   building. 

l.irrnHON  for  Kngineerx  in  Indliinn  are  provided  for  in  the 
draft  of  a  bill  presented  at  the  annual  meeting  of  the  Indiana 
Engineering  Society  this  week.  The  bill  provides  that  no 
person  may  design,  lay  out  or  superintend  or  act  as  chief  en- 
gineer of  any  work  that  may  be  classed  as  civil  engineering 
work,  or  hold  the  office  of  city  engineer,  without  obtaining  a 
license  from  the  State  Board  of  Engineering  Examiners.  This 
board  of  three  civil  engineers  would  be  appointed  by  the 
Governor  and  would  hold  regular  examinations.  The  fee  for 
taking  the  examination  would  be  $25.  Engineers  engaged  in 
practice  at  the  passage  of  the  law  would  receive  a  license 
without  examination.  The  State  Examining  Board  would  also 
formulate  examination  questions  for  engineers  employed  as 
assistants,  draftsmen,  instrument  men,  inspectors,  etc..  and 
such  examinations  would  be  given  by  city  engineers,  county 
surveyors,  or  other  designated  persons.  All  engineers  engaged 
on  public  work  in  subordinate  capacities  would  be  required 
to  pass  such  an  examination. 

City  Planning  CommiHHionH  were  established  by  54  cities 
in  the  United  States  and  one  in  Canada  during  1914,  according 
to  a  statement  just  published  by  the  secretary  of  the  Na- 
tional Conference  on  City  Planning,  Flavell  Shurtleff,  19 
Congress  St.,  Boston.  Mass.  Thirty-two  of  these  places  are 
In  Massachusetts,  where,  under  a  legislative  act  of  1913,  all 
cities  of  the  state  and  all  the  larger  towns  must  appoint  city 
planning  commissions.      Ten    of   the   cities    in   the   list    are  In 


I'ennxyUimlii,  ihrrr  In  New  Vork  and  four  In  California,  and 
four  iin  KiiilierlMu.  The  IIkI  an  Klveri  by  Mr.  Shiirllorr  fol- 
lown:  MiinHiiebiiNeltH'  the  i-ltleM  of  AdatiiH,  Hi'Verly,  Uonton, 
Uroiklon,  CmiibrlilKe.  ChclHeii,  Chic  o|.i  e.  i;veretl,  (ilouceHter, 
llolyoke,  Lowell,  .Newbury  port,  Newlon.  Nortlmmplon,  Mai- 
den, Medford.  MelroHf,  Honiervllle.  Sprltigllelil,  Tiuinlon,  Wal- 
Ihnm,  Woburii,  the  lownii  of  Urooklliie,  Clinton,  Kraiiilngham, 
(lardner,  Plynioulh,  Wukorield,  Walerlown,  WeMlfleld,  Wey- 
mouth.  Wlnthrop:  I'onnMyl vania  CheHier,  Eanton,  ICrle,  Har- 
rlHbiirK,  JoliiiHtowM.  MiMKlvllle,  New  CaMlle.  Oil  Clly,  Ueadlng, 
Wllken-Marre,  York;  New  York  -HinKbamton.  Itome.  Hyra- 
riiHi'.  Troy;  California  Alameda,  Herkeley,  ():ikl:ind,  San 
KrancUeu;  Neatterlng  Cumberland,  Mrl.;  Providence,  II.  I.; 
St.  Paul,  Minn  .  WeMi  lliirtford.  Conn  ;  C.inaila— Swift  Current, 
Sank. 

A  Hull  UitM  llrnkrn  liilo  7  1  I'leeeo  In  :i  derailment  of  a 
paHHcnKcr  train  iiejii  Itlgelow.  .Minn.,  on  Feb.  li.  1911.  The  re- 
port of  the  liiveHllgatlon  of  IIiIh  aieldent  by  the  Interstate 
Commerce  ComnilNMlon  has  JuhI  appealed.  The  broken  rail 
was  30  ft.  long,  weighed  HO  lb.  per  yd.,  and  had  been  in  ser- 
vice over  1.1  ycnrH.  The  dcrnilod  train  was  running  about  45 
iiilles  per  hour.  In  paHsliig  over  the  broken  rail,  the  forward 
pair  of  engine  truck  wheels  anil  the  rear  [lair  of  tender  truck 
wheels  were  derailed,  but  the  other  locomotive  wheels  re- 
mained on  the  track  until  the  engine  came  to  a  stop  IG.'iO  ft. 
beyond  the  point  of  derailment.  All  the  cars  In  the  train  were 
derailed.  Examinations  of  the  broken  rail  by  the  Bureau  of 
Standards  nnd  by  James  E.  Howard,  engineer  -  physicist, 
showed  that  the  rail  haii  a  split  head,  the  split  extending 
nearly  the  w-hole  length  of  the  rail.  Etched  sections  show  that 
the  web  of  the  rail  was  badly  streaked  and  laminated.  To  in- 
vestigate further  the  causes  of  this  class  of  rail  failures,  Mr. 
Howard  examined  121  rails  of  lOO-lb.  weight  recently  removed 
from  the  track  on  account  of  fracture  or  incipient  failure. 
Thirty-six  of  these  rails  had  split  heads,  mashed  ends  or 
showed  evidence  of  piping.  The  most  serious  thing  about  the 
.split-head  type  of  failure  is  that  a  rail  with  a  split  head  gives 
no  external  evidence  of  its  condition  and  may  fail  after  .a 
long  period  of  service,  as  happened  in  the  case  of  the  rail 
above  mentioned.  The  track  where  the  derailment  occurred 
was  inspected  on  the  day  previous  and  a  train  passed  over  it 
only  50  minutes  before  the  derailed  train,  showing  conclu- 
sively that  such  serious  rail  failuies  as  this  can  take  place 
without  previous  warning.  Mr.  Howard  traces  this  type  of 
rail  defect  to  interior  streaks  in  the  original  ingot,  probably 
due  to  the  inclusion  of  slag.  He  says  frankly  that  the  rail 
mills  hold  out  no  encouragement  that  the  production  of  oc- 
■p-'ional  rails  containing  these  defects  can  be  prevented. 


FE^SOHAILS 


Mr.  C.  A.  Ashley  has  been  appointed  City  Engineer  of 
NaperviUe,  111. 

Mr.  E.  L.  Gates,  of  Wheaton,  111.,  has  been  appointed 
Superintendent  of  Highways  of  Du  Page  County,  111. 

Mr.  Lewis  'W.  Baldwin,  Superintendent  of  the  Louisville- 
Cairo  division  of  the  Illinois  Central  R.R.,  has  been  promoted 
to   be  General  Superintendent. 

Mr.  C.  S.  Coe,  M.  Am.  Soc.  C.  E.,  recently  Division  Engineer 
of  the  Key  West  extension  of  the  Florida  &  East  Coast  R.R., 
has  been  appointed  Engineer  of  Maintenance-of-Way. 

Mr.  Walter  H.  Gaither,  former  private  secretary  to  Gov- 
ernor Tener,  of  Pennsylvania,  has  been  appointed  a  member 
of  the   Pennsylvania  State  Public  Service  Commission. 

Mr.  Errett  L.  Callahan,  Assoc.  M.  Am.  Inst.  E.  E..  Manager 
of  the  Business  Department  of  H.  M.  Byllesby  &  Co.,  Chicago, 
has  resigned  to  become  District  Manager  of  the  Westinghouse 
Lamp  Co.,   with  office  in  Chicago. 

Mr.  Arthur  H.  Diamant,  Assoc.  M.  Am.  Soc,  C.  E.,  formerly 
Construction  Engineer  of  Canavan  Bros.  Co.,  New  York,  has 
been  made  President  and  Managing  Engineer  of  the  Excava- 
tion   &    Foundation    Co.,    Inc.,   New   York. 

Mr.  Frank  R.  Devlin,  a  lawyer,  has  been  appointed  a 
member  of  the  Railroad  Commission  of  California,  to  fill  the 
vacancy  caused  by  the  election  of  Mr.  John  M.  Eshleman, 
former   President  of  the  Commission,  as  Lieutenant-Governor. 

Mr.  C.  E.  Stockdill  has  been  appointed  .Vssistant  to  the 
Vice-President  and  General  Manager  of  the  Canadian  Pacific 
Ry.,  with  office  at  Winnipeg,  to  succeed  .1.  Manson,  recently 
appointed  Assistant  to  Vice-President,  with  office  at  Montreal. 
P.  Q. 
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Mr.  Thomas  P.  Riley,  Judge  of  the  Maiden  (Mass.)  Dis- 
trict Court,  has  been  appointed  a  member  of  the  Massachusetts 
Gas  and  Electric  Light  Commission,  to  fill  tlie  vacancy  caused 
by  the  appointment  to  the  chairmanship  of  Mr.  Alonzo  R. 
Weed. 

Mr.  H.  B.  McMaster,  Commissioner  for  the  Associated 
Metal  Lath  Manufacturers,  at  Youngstown,  Ohio,  has  resigned 
to  become  Manager  of  Branches  of  the  Berger  Manufacturing 
Co.  of  Canton,  Ohio.  Mr.  McMaster  will  enter  upon  his  new 
duties  Feb.   1. 

Messrs.  Hoey  Chan-Chi,  Yen  Fung  and  Wen  Han  Hsen. 
three  electrical  engineers  of  Peking,  China,  are  visiting  the 
United  States  on  their  way  home  from  England,  where  they 
were  sent  by  the  Chinese  Bureau  of  Communications  to  study 
the  street-car  system  of  that  country. 

Mr.  Henry  D.  Alexander,  former  Supervising  Engineer, 
New  York  State  Barge  Canal,  at  Albany,  N.  Y.,  has  been  ap- 
pointed Deputy  Superintendent  of  Public  Works  of  the  State 
of  New  York  by  General  Wotherspoon.  Mr.  Alexander  is  a 
graduate  of  Cornell  University,  class  of  1893,  and  has  had 
many   years'   experience   in    the   Barge   Canal  service. 

Mr.  J.  B.  Berry,  M.  Am.  Soc.  C.  E.,  and  Mr.  S.  S.  Roberts, 
M.  Am.  Soc.  C.  E.,  of  Chicago,  announce  the  dissolution  of  the 
firm  of  Berry,  Howard  &  Roberts,  and  the  continuance  of  the 
business  under  the  firm  name  of  Berry  &  Roberts,  Consulting 
Civil  Engineers.  1640  Transportation  Building.  Chicago.  They 
will  make  a  specialty  of  railway  construction,  improvement 
and  valuation  work. 

Mr.  F.  M.  Thomson.  Assistant  Engineer  of  the  Houston  & 
Texas  Central  Ry.  at  Ennis,  Tex.,  has  been  appointed  Assist- 
ant Superintendent  of  the  El  Paso  division  of  the  Galveston, 
Harrisburg  &  San  Antonio  Ry.,  with  offices  at  El  Paso,  Tex. 
Mr.  Thomson  succeeds  Mr.  C.  R.  Morrill,  who  has  been  pro- 
moted to  the  Superintendency  of  the  Second  division  of  the 
Houston  &  Texas  Central  at  Austin,  Tex. 

Mr.  A.  W.  Newton,  M.  Am.  Soc.  C.  E.,  has  been  made 
Assistant  to  the  President  of  the  Chicago,  Burlington  & 
Quincy  R.R.  Co.  Mr.  Newton  entered  the  company's  service 
in  1903,  as  Engineer  of  Construction  on  lines  in  the  Missouri 
district.  In  1903  he  was  appointed  General  Inspector  of  Per- 
manent Ways  and  Structures  at  Chicago,  and  a  year  ago  was 
made  Chairman  of  the  Committee  on  Valuation,  in  connec- 
tion with  which  he  was  appointed  on  the  Engineering  Com- 
mittee of  the  Presidents'  Conference  Committee  on  Valuation. 
Mr.  Newton  will  continue  his  valuation  duties  in  addition  to 
those  of  his  new  position. 


Chauncey  Ives,  formerly  Chief  Engineer  of  the  Cumberland 
Valley  R.R.,  died  recently  at  Hood  River,  Ore.,  where  he  was 
spending  the  winter.  Mr.  Ives,  during  recent  years,  has  been 
located  in  New  York  City. 

A.  B.  Hinkle,  Assistant  to  the  Division  Engineer  of  the 
Chicago  division  of  the  Baltimore  &  Ohio  R.R.  Co.,  died  on 
Jan.  2,  at  his  home  in  .-Mbion,  Ind.  Mr.  Hinkle  had  been  in 
the  service   of   the   company   since   1885. 

Frank  W.  Jenkins,  for  ."i2  years  connected  with  the  Henry 
R.  Worthington  Co.,  New  York,  died  at  hi.s  home  in  Brook- 
lyn on  Jan.  13,  in  his  S3d  year.  Mr.  Jenkins  was  born  at 
Hudson.  N.  Y.     He  is  survived  by  two  daughters. 

Alphonse  Feldpauche,  Secretary  of  the  Association  of 
Transportation  Officers  of  the  Pennsylvania  R.R.,  died  at 
Philadelphia  on  Jan.  5,  at  66  years  of  age.  He  was  formerly 
Chief  Engineer  of  the  Philadelphia,  Wilmington  &  Baltimore 
R.R. 

Arthur  R.  Lester,  a  railroad  grading  contractor,  who  for 
many  years  had  been  a-isoclated  with  Peter  McGurk.  died  from 
apoplexy  at  his  home  in  Denver,  Colo.,  Dec.  27,  aged  57  years. 
Mr.  Lester  had  a  part  in  the  construction  of  many  of  the  early 
railroads  of  the  State  of  Colorado. 

A.  O.  Jennings,  of  Joplln.  Mo.  a  plonerr  railroad  con- 
tractor, died  recently.  He  construttcd  the  Intcrurban  lines  In 
Jnplln  and  In  WIchltn,  and  also  built  a  part  of  the  Kansas  City 
Southern  R.R.  He  was  n  subcontractor  on  the  Atchison,  To- 
peka  &  .Snnfii  F*''  Ry.  double-tracking. 

Wilbur  Warren  Hurroughs.  a  graduate  of  New  llampshlro 
College  and  a  native  of  Sanbornvllle,  N.  H..  wuh  drowned 
while  skating  nt  Tallulnh   Fulls,  On..   Dec.   17.     Mr.   Burroughs 


had   been   located   at  Tallulah   Falls   as  Chief   Engineer   of   the 
Northern   Construction   Co.     of  Georgia. 

St.  George  H.  Cooke,  a  civil  engineer,  of  Ridley  Park, 
Penn.,  died  recently  at  Fort  Bayard,  Silver  City,  N.  M.,  at 
31  years  of  age.  Mr.  Cooke  had  served  five  years  as  Captain 
of  Company  B,  Engineers,  of  the  National  Guard  of  Pennsyl- 
vania.    He  is  survived  by  a  widow  and  three  children. 

Rowland  T.  Procter,  Surveyor  and  County  Highway  Engi- 
neer of  Jackson  County,  Mo.,  died  at  his  home  in  Independ- 
ence, on  Jan.  6,  after  an  Illness  of  three  years.  He  was  born 
in  Independence  in  1862,  had  been  county  surveyor  for  six 
years,  deputy  county  surveyor  for  several  years,  and  city 
engineer   of  Independence   for   two  years. 

George  A.  Dalrymple,  Superintendent  of  Road  Work  for 
the  Revere  Beach  Division  of  the  Metropolitan  Park  Commis- 
sion, died  Jan.  3  at  his  home  in  Revere.  Mass.,  from  pneumonia, 
aged  61  years.  He  was  formerly  Superintendent  of  Streets 
of  Revere.  He  was  a  member  of  the  Massachusetts  Highway 
Superintendents'  Association.  Mr.  Dalrymple  was  a  native  of 
Newton,  Mass.,  and  is  survived  by  a  widow  and  three  children. 

Barton  Sewell,  President  of  the  Braden  Copper  Co.,  and 
Vice-President  of  the  American  Smelting  &  Refining  Co.,  died 
at  his  home  in  New  York  City  on  Jan.  7,  after  an  illness  of 
seven  months.  He  has  long  been  prominent  in  the  mining  and 
smelting  industry  and  took  an  active  part  in  the  lead  industry 
of  this  country.  Mr.  Sewell  was  a  veteran  of  the  Civil  ^'ar. 
and  was  in  his  68th  year.  He  is  survived  by  a  widow  and  two 
sons. 

Christopher  S.  Gadsden,  President  of  the  Charleston  &  Sa- 
vannah Ry.  and  Second  Vice-President  of  the  Atlantic  Coast 
Line  R.R.,  died  in  his  native  town  of  Summerville,  S.  C,  on 
Jan.  12  Mr.  Gadsden  began  his  railway  career  in  1853  as  a 
rodman  with  the  engineering  corps  of  the  New  Orleans 
Great  Northern  R.R.  In  1900  he  became  President  of  the 
Charleston  &  Savannah  Ry.,  and  in  1902  was  appointed  Sec- 
end   Vice-President   of   the  Atlantic   Coast   Line   R.R. 

James  B.  Alexander,  a  civil  engineer,  was  found  dead  in 
his  home  in  Minneapolis,  Jan.  1.  For  many  years  Mr.  Alexan- 
der was  well  known  in  railroad  circles.  During  recent  years 
he  had  lived  the  life  of  a  recluse  devoting  his  time  to  writ- 
ing poetry  and  books  on  mysticism.  He  served  as  a  civil  en- 
gineer during  the  Civil  War,  and  later  became  Division  Engi- 
neer of  the  Northern  Pacific  and  of  the  Great  Northern  Rys. 
Subsequently  he  had  charge  of  construction  of  the  Indiana, 
Bloomington  &  Western  R.R..  now  part  of  the  New  York  Cen- 
tral System.  He  was  83  years  of  age,  and  is  survived  by  two 
brothers. 

John  Henry  Clark,  M.  .Am.  Soc.  M.  E.,  for  many  years  con- 
nected with  the  power  and  mining  sales  department  of  the 
General  Electric  Co.,  at  Schenectady.  N.  Y.,  died  at  his  home 
in  that  city,  Jan.  3,  after  a  short  illness.  Mr.  Clark  was  born 
in  Cornwall,  England,  in  1859.  He  had  lived  in  Schenectady 
since  1.S95,  coming  from  Boston,  where  he  was  connected  with 
the  General  Electric  Co.'s  office.  He  served  his  apprenticeship 
with  the  Whittier  Machine  Co..  of  Boston,  and  was  later  its 
superintendent.  For  a  time  he  was  associated  with  Oliver 
.\mes,  former  Governor  of  Massachusetts,  in  the  development 
of  an  oil  engine.  He  became  connected  with  the  Thomson- 
Houston  Motor  Co.  in  1890.  where  he  remained  until  it  was 
merged  with  the  General  Electric  Co.  a  few  years  later.  He 
was  a  member  of  the  Boston  Engineers'  Club  and  the  Engi- 
neers' Club  of  New  York.  Mr.  Clark  is  survived  by  a  widow 
and  three  children. 

Joseph  McCabe.  a  railroad  and  tunnel  contractor,  died  Jan. 
3,  at  New  Orleans,  I^a..  in  his  59th  year,  while  on  a  brief 
vacation  through  the  South  with  his  wife  and  daughter.  He 
was  born  at  Watertown.  Wis.,  and  after  being  educated  in 
Milwaukee,  commenced  business  life  as  a  telegraph  operatoi 
for  the  Chicago.  Milwaukee  &  St.  Paul  Ry.  He  was  later  In 
the  employ  of  the  Northern  Pacific  and  Great  Northern  Rys., 
rising  steadily  through  various  grades  as  Chief  Dispatcher, 
Division  Superintendent,  finally  hecoming  Vice-President  and 
General  Manager  of  thi-  Washington  &  Columbia  River  Ry., 
a  subsidiary  of  the  Northern  Pacifi<-  Ry.  In  1906  he  went  to 
Rhode  Island  with  Chas.  S.  Hihler.  one  of  his  construction 
engineers,  and  under  the  firm  name  of  McCabe  &  BIhler  built 
the  New  York,  New  Haven  &  Hartford  R.R.  tunnel  under  the 
East  Side  Hill  at  Providence.  It.  T.  The  partnership  was  dis- 
solved in  1908.  after  which  Mr.  McCabe  built  the  N.  Y..  N.  H. 
&  H.  R.R.  ttinnel  on  the  Highland  division  of  the  road  be- 
tween Waterbury  and  Hartford.  Conn.,  rebuilt  n  ditllcult  sec- 
tion of  that  line  nt  Bristol,  Conn.,  and  returning  to  Providence 
In  1912,  built  the  Rhode  Island  Co.'s  street-railway  tunnel 
und<r  College  Hill.  He  also  built  the  dllticult  water-power 
tunnel  under  the  N.  Y.,  N.  R.  &  H.  H  R.  power  house  at  Cos 
Coll,   Conn. 
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William  A.  (iriiiiiliihl,  a  wi'll  Uiinwii  rivll  uiikIik-ci-  of  (tin 
I'liclrtf  NorthwoHt.  ill.'U  l)t'r.  aa,  III  hlM  hoiiii'  III  I'urtluiiil,  Oif. 
till  wiiH  liorii  III  ('lirlMtlunlit,  Norwiiy.  Apr.  21,  IN&n,  imtl  «ilii- 
riiti'tl  at  (lu<  ti'olililcal  Htluiol  at  Tloiiiljlu'in.  lie  I'liiiin  to  IhlH 
cuiintry  at  tlu<  hki'  "t  3"  ycaiH  uiiil  wiih  ttiMt  i'in|iliiyuil  nn 
ili'MrtHMiiia  on  tho  St.  Paul  Air  Maiiltulm  Ity.  In  INKI  Mr.  Oriiii- 
Oahl  wtiit  Id  Orrnoii  and  Horvi-il  iih  clili'T  l>i  iiftHiniin  for  tlm 
olil  Dri'Kon  .«t  <'alir<>rnla  Ity.,  which  later  wmh  im-rKi-il  with  llin 
SoiUhirn  r.iillh-  Ity.  II.'  wan  Hoon  niadn  ItiHlil.til  KiikIii'"! 
In  iharn''  <>f  all  ciiiiMiriutloii  ln'twci'ii  rorllanil,  (inv,  ami 
Chi-Httiiit,  I'lillf.  Uiuli'i  Ills  (llriTtliMi  thi'  lino  wan  fiini|ili<ti  il 
throiiKli  tlio  Sltiklyoii  MnuntaliiH  anil  (h«  On-Kon  anil  Ciill- 
foriila  oiicIh  of  tlu'  llni-  i-onnci-tcd.  In  thono  ilayn  all  MtriicturrH 
Wi'TK  of  tinilx-r  ronstniftlon.  dun  to  thi-  I'hoapiii'NH  of  thiH  itiji- 
t«-rlal.  and  lh>>  prohibitive  coat  of  sti'il.  Oiio  of  IiIm  noli-- 
worthy  ai'hli<voilu-nls  wan  tlic  coliHlrnrtloti  of  a  woihIimi 
throiiKli  Ilowi"  triisM,  with  a  2B0-ft.  rloiir  Npiin  ovi'i  llm 
MacKi'iizli-  Itlvi'r,  whiih  at  that  tlini-  was  riaiiiii'd  to  In-  tin- 
lonufKt  Kowf  trii.ss  span  In  IIk-  world.  Ilr  also  ih-HlKniit  Ihr 
old  Madison  St.  lirldm-  at  Portland  and  llic  hlKliway  lirldK:"  al 
SnliMu.  Ore.  In  1905  lu-  was  l>lviHlon  ICiijflni-er  of  thi-  Spokane, 
Portland  «*  SonttK-  Uy..  havliiK;  ohariji'  of  the  coiiHtructlon  of 
the  tlrst  50  mlU-s  east  of  Portland.  In  this  capacity  ho  dc- 
RlKncd  the  roinforccil-concrcte  utrnctnres  built  on  the  lino. 
In  later  years  Mr.  (Jroiidahl  had  been  In  consulting  work, 
reporting  on  timber  and  relnforced-ooncreti-  designs  espe- 
cially. 


CO.MINC    MlOKTINCS 
THK   KNOINKKUIXC.    FOINDATION 

Jan.    27.       InauKuration     meeting    in     lOngineerlnB    Societies 
building.    New    York    City. 
II.MNOIS   SOCIETY    OP    ICNGINEKRS    .VND    SURVEYORS, 
.laiiuarv    27-2!>.      .\iinual    ineelinK    at    SprinRtield,    III.      Secv., 
K.  K.   n.  Tratman.   1114  Moiiadnock    Block,  Chicago. 
AMERICAN    CONCRETE    IXSTITPTE. 

Feb.   9-12.     Convention  at  Chioaso,   111.     Secy..    E.   E.   Xrauss. 
Harrison   HUlpr..   Philadelphia,  Penn. 
I     AGO    CEMENT    SHOW. 
l>.    10-17.      -M   Chioairo.     Secy.,   J.   P.    Heck,   Universal   Port- 
i.ind   Cement   Co.,   CliicaKO. 

AMERICAN   CONCRETE    PIPE   ASSOCIATION. 

Feb.    15-16.      Annual    convention    at    Chicago.      Secy.,    E.    S. 
Hanson,    53S    South    Clark    St.,   ChicaKO.    111. 
IOWA  ENGINEERING  SOCIETY. 

Feb.     17-19.       Annual    meeting;    at    Iowa    City.       Secy.,    S.    M. 
Woodward.    Iowa    City.     Iowa. 

MINNESOTA    SURVEYORS   AND    ENGINEERS   SOCIETY. 

Feb.     19-20.       Annual     meeliiiM:.    at    St.     Paul,     Minn.      Secv., 
George   H.   Herrold.   City    Hall,  St.   Paul,   Minn. 

Society  of  .Viitoniobile  Kiijriiicers — The  offlcers  elected  for 
the  ensuing:  year  at  the  recent  meeting  are  as  follows:  Presi- 
dent, Wni.  H.  Van  Dervoort:  First  Vice-President,  F.  R.  Hut- 
ton:  Second  Vice-President,  .Joseph  .\.  Anglada;  Treasurer. 
Arthur  B.  Cumner. 

EnglneerM'  Club  of  KiiUNnN  City-  -Tlie  annual  meeeting  and 
dinner  of  the  Club  was  held  on  Jan.  15.  The  officers  elected 
for  the  ensuing  year  are  as  follow.s:  I'resident,  J.  W.  Mal- 
comson;  First  Vice-President,  H.  P.  Treadway;  Second  Vice- 
President,  G.  C.  Haydon:  Secretary,  E.  R.  Murray,  920  Walnut 
St. 

Mnnteipal  En«iiieerf»  of  llie  (ify  of  New  York — The  annual 
meeting  of  the  Society  will  be  held  at  29  West  39th  St.,  New 
York  City,  on  Jan.  27.  After  the  usual  business  has  been 
transacted.  Prof.  James  F.  Kemp,  of  Columbia  University, 
will  speak  on  "Cuba."  The  annual  dinner  was  held  on  Jan.  16, 
at  the  Hotel  Savoy. 

Xorth  Dakota  Society  of  Knf^ineers — The  seventh  annual 
convention  of  the  Society  will  be  held  at  Minot,  Feb.  4-5. 
Committee  reports  will  be  presented  on  legislation,  concrete 
and  concrete  materi.als,  roads,  bridges,  drainage,  irrigation 
and  other  toiiics  of  an  engineering  nature.  The  Secretary  is 
E.   F.  Chandler,   University  of   North   Dakota. 

Colorado  .\NMOciation  of  Members  of  the  Vnierlean  Society  of 
Civil  Engineer!! — At  a  regular  meeting  held  on  Jiui.  9.  at  the 
Albany  Hotel  in  Denver,  a  paper  on  "Unit  Construction  of 
Concrete  Structures"  was  presented  by  Shirley  Houghton,  of 
San  Francisco,  Calif.  Mr.  Houghton  also  discussed  the  use 
of  compressed  air  for  carrying  concrete  from  the  mixer  in 
tunnel  work.  The  Secretary  is  Roger  \V  Toll.  700  Tramway 
Bldg.,    Denver.    Colo. 

Pacific  Nortliu-cHt  Society  of  Kngineent — .-^t  the  annual 
meeting  of  the  Society,  the  following  officers  were  elected: 
President,   Marvin   Chase,   Richmond,   Wash  :    First   Vice-Presl- 


dnnl.  I>  W  McMorrU;  H.toh.I  Vlce-Prewldenl,  A  P,  lienton, 
Third  Vlci-Pre«ldint,  A  H  Dowiny,  Secreliiry,  JesM.,  A.  Jack- 
nun.  312  Central  MldK  .  H«'atl|e.  Wash.  Th.-  proKraiii  Included 
dlMiiiHMlonN  of  Ilia  rclalliinHlilii  of  bunlnnHM  to  cnKlneerlnK,  th<- 
publli-  Kurvlcc  of  tli«  eiiitlnciT  and  uiiKlnovrlnK  problemn  of 
till'    Wi'Nt   UN   cOMipured    with    thoHo   of    tins    Eawt, 

Amrrlrnn  Society  of  KnulnrerlUK  Coiitrnctorii  Al  Ilie  an- 
nual lil.-.llllK  of  III.'  An.ellc  Mil  Sorlelv  of  lOliKlneerlllK  COII- 
lriulor.1.  held  ii(  lb.-  l';nKlne.-iliiK  Soil. 11. ■«  liullilliiK  on  Jan. 
i:..  the  election  of  IIIIIIm  K.  MacUeilorn  to  the  Pr.Mldeiicy  waH 
lonrirniiTd.  Mr.  J.  11.  WenillnKiT  wiim  rei-leiled  Hi-cretary.  Ah 
there  was  not  a  uuoriini.  dlncuN»ilon  of  the  viirloUH  nialterM 
reliiiliiK  to  till,  welfare  of  the  Hoi-lety  wiiM  Informal.  The 
anniiiil  bamiuet  at  UuHlanoby's  In  the  evening  wnB  attended 
by  about  loo  inonibcrM  and  gui-MtM.  It  wan  enlivened  by 
II   I'libarel    anil    moving   pleluieM. 

WcMtern  Norlety  of  Knirlnecra — The  annual  meeting  and 
illnner  wire  held  al  the  La  Halle  Hotel,  Chicago.  Jan.  13.  On 
Ihe  following  day  there  wa«  a  trip  by  special  train  to  the  new 
valve  and  pipe-Ill  ting  plant  of  the  Crane  Co..  the  Interchange 
yard  of  Hie  Chicago  &  Western  Iinllana  It. It.  at  Clearing,  ;ind 
the  mail-order  and  iii.'iiiuf.irliirlng  plant  of  the  Sears-Roebuck 
Co.  In  the  i-venlng  a  "sinoker"  was  held  at  the  Society's 
rooms,  where  an  Illustrated  address  was  given  on  the  two 
California  exhibitions  (at  San  Francisco  and  San  Diego).  The 
officers  for  1915  arc  as  follows  and  are  all  located  in  Chicago: 
President,  William  B.  Jackson;  Vice-Presidents.  lilrnest  Mc- 
Cullough,  Charles  B.  Burdick,  P.  B.  Woodworth;  Treasurer. 
C.    R.   Dart;  Secretary,  J.    H.   Warder. 

Colonel  George  W.  Goethals  will  be  the  guest  of  honor  at 
a  Joint  luncheon  of  the  Western  .Society  of  Engineers  and  the 
Chicago  Engineers"  Club  at  the  l>a  Salle  Hotel,  on  Jan.  22. 
W.  H.  FInley.  a  p.-ist-iiresident  of  both  engineering  societies, 
will   preside   and    introduce    the  guest. 

New  F.nglaiui  Water-W  orkw  AMHOciatlon — The  annual  meet- 
ing was  held  in  Boston  on  Jan.  13.  After  an  informal  recep- 
tion and  a  luncheon  .it  the  Hotel  Prun.swick,  Desmond  Fit/!- 
Gerald  showed  a  number  of  colored  lantern   slides  of  travel. 

Dr.  Allen  J.  McLaughlin,  the  new  State  Health  Commis- 
sioner of  Massachusetts,  was  the  guest  of  the  Association.  In 
response  to  a  request  for  a  speech,  he  talked  briefly  about 
the  need  of  constant  care  in  the  operation  of  water-purifica- 
tion works  and  of  the  desirability  of  sui)plementary  chemical 
treatment  of  filtered  waters.  He  expressed  the  feeling  that 
all  engineers  and  water-works  superintendents  are  really 
health   oflicers. 

The  A.ssoclation  increased  its  membership  from  758  to  S47 
during  1914,  a  very  good  gain  in  view  of  the  hard  times.  The 
retiring  President,  F.  I.  Mclnnes.  addressed  the  Association 
and  made  recommendations  based  on  his  experiences,  placing 
special  weight  on  the  desirability  that  papers  be  read  only  in 
abstract  when  they  have  previously  been  printed  and  issued 
to  members,  a  recommendation  with  which  those  who  were 
in    attendance    at    the    last   annual    convention    will    agree. 

The  Committee  on  Filter  Statistics,  consisting  of  George 
C.  Whipple,  Chairman;  F.  D.  West,  E.  E.  Lockridge,  R.  S. 
Weston  and  F.  W.  Green,  presented  its  report  and  recom- 
mended that  discussion  be  reserved  for  the  February  meeting. 

The  results  of  the  recent  letter  ballot  for  officers  were 
announced.  Leonard  Metcalf.  consulting  engineer,  Boston,  was 
elected   President. 

Vmcrlcan  Concrete  Institute — The  11th  annual  convention 
of  the  Institute  will  be  held  in  Chicago,  Feb.  9-12,  with  head- 
ciuarters  at  the  Auditorium  Hotel.  Among  the  papers  to  be 
presented  are  the  following: 

"Present  Practice  in  Concrete  Road  Construction,"  Percy 
H.  Wilson.  Philadelphia.  Penn.:  "The  Experimental  Concrete 
Road  in  Philadelphia,"  William  H.  Connell.  Chief.  Bureau  of 
Highways.  Philadelphia,  Penn.:  "Reinforcing  Narrow  Concrete 
Roads."  John  Mueller.  New  Castle,  Ind.:  "Comparative  Cost 
of  Concrete  Roads."  I'ercy  H.  Wilson:  "Cost  of  Construction 
and  Maintenance  of  Concrete  Roads,"  H.  .1.  Kuelling,  County 
Highway  Commissioner,  Milwaukee.  Wis.:  "The  Construction 
of  Integral  Curbs,"  Charles  E.  Russell.  City  Engineer,  High- 
land Park,  111.:  "Organization  and  Methods  of  Constructing 
Concrete  Roads."  William  .\cheson.  Division  Engineer,  New 
York  Stat.'  Highway  Commission,  Buffalo.  N.  Y.;  "Tests  of  a 
Reinforced-Slab  Bridge.'  E.  B.  McCormick,  Mechanical  Engi- 
neer. Office  of  Public  Roads,  Washington.  D.  C;  "Design  of 
Wall  Columns  and  Wall  Beams."  Sanford  E.  Thompson,  New- 
ton Highlands.  Mass.:  "Reinforced-Concrete  Stands,  Stadiums 
and  Bowls."  Charles  W,  Leavitt,  Jr.,  New  York,  N.  Y.;  "De- 
sign of  Concrete  Bins  for  the  Storage  of  Cement,"  Leonard 
Wesson,  Universal  Portland  Cement  Co..  Chicago.  111.;  "A 
Critical  Review  of  Current  Practice  in  Reinforced  Concrete 
as  Embodied  in  Building  Regulations  and  the  Joint-Com- 
mittee Report,"  Edward  Godfrey.  Pittsburgh,  Penn.;  "Design 
of  Reinforced-Concrete  Structures,"  C.  .\.  P.  Turner.  Minne- 
anolis,  Minn.;  "Report  of  Committee  on  Edison  Fire."  Cass 
Gilbert.  Chairman:  "Contractor's  Equipment.  Austin-Nichols 
Warehouse."  T.  A.  Smith.  New  York  Citv:  "Mechanical  Plant 
for  Handling  Concrete."  Wm.  P.  .\nderson,  Ferro  Concrete 
Construction  Co..  Cincinnati,  Ohio:  "Strength  of  Concrete 
Forms,"  Harrison  B.  Taft.  Contracting  Engineer.  Seattle. 
Wash.;  "Design  and  Construction  of  the  Massachusetts  In- 
stitute of  Technology   Buildings,"   Sanford  E.   Thompson. 
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Amerl'-an  ^Vater  AVorks  Association — The  35th  annual  con- 
-v-ention  -mH  be  held  in  Cincinnati.  Ohio.  Jlay  10-14.  with 
headquarteis  at  the  Hotel  Gibson.  One  of  the  days  has  been 
set  apart  as  "Superintendents'  Day."  when  the  question  box 
will  be  discussed,  as  well  as  general  water-works  topics. 
Superintendents  should  send  in  questions  for  discussion  as 
early  as  possible,  and  prepare  papers  based  on  experiences 
and  new  methods.  Papers  to  be  printed  in  the  March  "Jour- 
nal" must  be  received  not  later  than  Feb.  1.  The  Secretary  is 
J.  M.   Diven.    47   State   St..   Troy.   N.   Y. 


A.pplla.inices  SiKadl   MaifterasxSs 


A    Heater    for    fonorete    Mixers 

A  special  attachment  for  heating  concrete  materials  in 
the  mixer  has  just  been  put  on  the  market  by  the  Koehring 
Machine  Co.  The  accompanying  view  shows  a  mixer  equipped 
with  the  heater,  at  work  on  the  7th  Ave.  subway  construction, 
New  York  City    (U.   S.   Realty  Co.    contract). 

This  attachment,  which  is  a  development  of  the  Koehring 
hot  mixer  used  in  asphalt  work,  consists  of  a  brick-lined 
combustion  chamber  heated  by  an  oil  flame  through  which  air 


Heatei!  for  Coxceete  Mixer 

is  forced   by  a  blower.     The  heated  air  and  products  of  com- 
bustion   pass    into    the    drum    of    the    mixer.      When    a    steam- 
engine   drive   Is   used   on   the   mixer,   a   steam   pipe   connection 
heats  the  mixing  water,  but   with  motor  drive,  no  additional 
water  heating  is  available.     It  has  been   found   that  a   frozen 
piece    of    sand    and    gravel    will    be    heated    to    a    comfortable 
warmth    from    the    hot-air   blast   alone   in   less   than  a   minute. 
The  mixer  shown  is  the  regular  end-feed  paving  type;  the  fuel- 
oil  storage  tank  i.s  on   the  top  of  the  frame. 
•      *      « 
IVonslip    Slden-alk  Trapdoor 
The    well    known    slipperiness    of    the    ordinary    steel    trap- 
door for  covering  sidewalk  areaways  has  led  to  the  produc- 
tion of  a  sidewalk   door   of  steel,   having   its  upper  face  cov- 
ered with  a  three-ply  layer  of  canvas,  riveted  on.     The  edges 


of  the  steel  plate  are  turned  up  to  protect  the  canvas. 
The  general  appearance  of  the  door  is  shown  by  the  accom- 
panying view.  The  door  has  been  patented  and  is  controlled 
by  the  Non-Slip  Sidewalk  Door  Co.,  of  Spokane,  Wash.,  of 
which  D.  C.  Coates,  ex-Commissioner,  Department  of  Public 
Safety,  is  President.  A  number  of  the  doors  are  in  use  in 
Spokane  and  except  for  concrete-surfaced  doors,  no  other 
kind  of  sidewalk  doors  are  permitted  in  that  city. 

Steveus'  DitTerentiuI  ^Vate^-Stase  Recoriler 

The  continuous  water-stage  recorder  designed  by  J.  P. 
Stevens  (and  described  in  "Engineering  News,"  July  25,  1912) 
has  been  adapted  to  a  differential  type  for  showing  net  differ- 
ence in  water  level  of  two  distinct  bodies  for  power  or  pump- 
ing plants,  filter  beds,  locks,  submerged  weirs,  etc.  The 
chart  drums  and  pencil  carriage  remain  as  before  (including 
the  feature  of  reversing  pencil  travel  when  the  chart  edge  is 
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Difeerextial  AVaxer-Stage  Eecokdek 

reached  so  that  any  rise  or  fall  is  shown  on  a  limited  chart 
width  %vithout   reduction  of  scale). 

In  place  of  the  simple  float  pulley,  on  the  spine-wheel  shaft 
L;overning  the  carriage  travel,  there  are  two  sheaves  over 
which  run  light  bronze  cables  leading  to  counter-poised  floats 
on  the  two  bodies  of  water.  These  are  connected  by  differ- 
ential gearing  so  that  the  shaft  supporting  them  moves  pro- 
portionately to  the  difference  in  their  peripheral  travel.  The 
clock  spring  has  been  replaced  with  a  weight  on  a  sprocket 
chain;   winding  is  required  only   once  in  six  months. 

The  horizontal  difference  between  the  two  floats  should 
not  be  over  100  ft.  unless  the  cables  can  be  supported  every 
20  ft.  to  eliminate  sag.  Whenever  this  limit  is  exceeded, 
recourse  must  be  had  to  the  long-distance  reporting  attach- 
ment described  in  this  column.  Jan.  14.  1914.  This  device  has 
been  patented  by  J.  F.  Stevens.  Consulting  Engineer,  Portland. 
Ore.,  and  is  being  made  by  Leupold.  Voelpel  &  Co..  of  Portland. 

.V   Xew  «iouI«l.>«  (entrifuKal   Pump 

.\  new  line  of  single-stase  single-suction  inclosed-impeller 
pumps  has  been  put  out  by  the  Goulds  Mfg.  Co.,  of  Seneca 
Falls,  N.  Y.,  to  meet  a  demand  experienced  for  a  higher- 
efficiency  moderate-priced  unit.  The  line  has  five  sizes  giv- 
ing a  capacity  range  of  80  to  1000  gal.  per  min.  It  Is  designed 
especially  for  direct  connection  to  electric  motors,  though  not 
limited  to  that  service,  and  the  units  vary  in  speed  from  750 
to  1950  r.p.m.  depending  on  head  and  capacity.  A  single  cast- 
ing forms  the  base,  and  supports  the  two  bearings  of  the 
impeller  shaft  and  the  volute  casing.  The  outboard  bearing  is 
a  heavy  split  babbitted  ring-oiling  type,  while  the  inner  one  is 
a  water-lubricated  bionze  bustling,  between  the  overhung  im- 
peller and  the  stuffing  box.  The  volute  casing  is  held  to  a 
vertical  circular  machined  seat  by  eight  bolts,  so  that  it  can 
l)e  turned  to  give  eight  positions  of  the  discharge  connec- 
tion. 

Hlfctrlf    liKlunlrliil    l.ueoinotU f 

.V  new  design  of  Industrial  electric  locomotive  has  been 
imt  out  by  the  Orensteln-Arthur  Koppel  Co.,  of  Koppel,  Penn., 
having  a  double  truck  for  .Mervlee  on  tracks  where  sharp 
urves  are  necessaiy  (down  to  12-ft.  radius).  Small  wheeN 
have  been  used  to  keep  the  wheel  l>nse  short  and  to  allow  a 
double  truck  with  the  same  size  frame  formerly  used  with  a 
.single  truck.  Thi'  motor  Is  mounted  on  the  frame  and  the 
whei'la  are  driven  by  a  silent  chain.  A  pantograph  troUev 
has  tieen   u«cd   in  place  of  the  pole. 
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The    Designs    of  tlhe   Pasiiaima 

Canal  To'wiini£^  ILocommotlives* 

Full  iiiformntion  on  the  drsijrn  of  K)  towing  locomo- 
tives used  nt  the  Pannmn  Canal  lias  rociMitly  Itccii  dis- 
closod  liy  the  government  and  the  nianiifai  Inrers.f  Kroni 
the  mass  of  available  details,  llic  following  iniiiorlani 
ones  have  been  seleeted. 

Aeeording  to  a  recent  order  of  Col.  (J.  W.  Gocthals, 
(lovernor  of  the  Panama  Canal,  six  locomotives  will  or- 
dinarily he  used  for  towing  a  vessel  through  the  locks, 
three  on  each  side  of  the  lock.  Two  will  he  forward  for 
towing  and  steadying,  two  amidships  for  towing  and 
checkii'sr  headwav.  and  two  aft  for  steadvinu;  and  check- 
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Schildhaucr.  Ivieclrical  and  .Mechanical  i'lnginccr  of  liie 
Isthmnin  Canal  ConimissioM. 

The  locomotives  finally  employed  are  designed  with  the 
following  operating  <  haracleristics :  Towing  speed,  0  to 
'^  mi.  per  hr. ;  speed  running  fre(!,  (I  to  /»  mi.  pctr  hr. ;  cahloa 
paid  out  or  wound  in  at  low  speed  under  full  pull  of  25,- 
fiiMt  Ih..  locomotive  running  or  standing;  cable  jaiid  out  or 
coiled  in  nt  high  speed  with  tow  line  taut,  locomotive 
running  or  nt  rest. 

The  working  parts  of  the  locomotive  are  supported  by 
two  longitudinal  upright  side  frames  of  cast  steel  con- 
nected hy  transver.se  beams.  The  ])edestals  for  the  two 
wheel  axles  are  of  the  usual  locomotive  type  with  vertical 
parallel  jaws  and  springs  on  the  tops  of  the  journal  boxes. 
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ing.  The  traction  while  towing  is  secured  witji  a  ]>iiiion 
and  rack  rail  and  not  hy  adhesion.  The  rack  is  not  used 
on  the  return  track  except  on  the  inclines  from  one  level 
to  another  where  the  41%  grade  requires  it.  Three-phase 
25-cvcle  22()-volt  alternating  current  is  supplied  to  the 
locomotive  througli  an  underground  contact  system;  cur- 
rent is  collected  by  a  plow  carried  on  the  locomotive. 
The  towing  sy.>;tem  was  designed  and  jiatented  I)v  Edward 

•From  information  supplied  by  the  General  Electric  Co., 
manufacturer.s  of  the  locomotives." 

tThe  first  designs  were  noted  in  "Engineering  News,"  Mar. 
21,  1912.  The  trial  unit  built  according  to  these  plans  was  not 
satlsfactor.v,  so  that  an  alternative  design  of  thi-  General  Elec- 
tric Co.  was  latei-  accepted.  .A  few  preliminary  notes  on  this 
appeared    in    "Engineering   News."   .Apr.    9,    1914. 


I'lacii  axle  is  di-ixcii  by  its  own  motor,  indeiiendent  of 
the  other,  the  construction  being  identical  at  both  ends  of 
the  locomotive.  The  tractor  units  are  .separate  from  the 
locomotive  frame,  and  one  is  shown  in  Fig.  .3.  The  plat- 
form bearing  the  motor  is  carried  at  one  end  l)y  suspen- 
sion bracket.s  in  a  bearing  on  the  axle  and  .supported  at 
the  other  end  by  springs  on  the  locomotive  frame.  The 
brackets  support  bearings  for  a  transverse  jack  shaft  and 
a  countershaft,  both  parallel  to  the  driving  axle.  The 
motor  is  a  three-phase  .slii)-ring  .steel-mill  induction  type, 
ilriving  the  countershaft  through  a  .s])ur  gear  and  pinion. 
Thi.s  in  turn  similarly  drives  the  jackshaft.  The  outer 
side  of  a  spur  gear  on  the  jackshaft  is  made  as  a  tooth 
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clutch  engaging  .side  teeth  of  a  similar  gear  carried  on  a 
loose  sleeve  aroiind  the  same  jacksiiaft.  When  these  two 
gears  are  connected  by  the  clutch,  the  sleeve  gear  then 
meshes  with  a  wide  pinion  on  the  running  axle.  With  this 
transmission  in  action,  the  locomotive  is  driven  solely  by 
the  adhesion  of  the  running  wiieels.  For  traveling  on  the 
n.ck  rails  in  towing  or  at  an  incline  there  is  a  heavy  cog 
wlieel  on  a  sleeve  around  the  running  axle.  This  sleeve 
carries  a  gear  which  meshes  with  a  pinion  loose  on  the 
jackshaft,  but  turning  with  it  when  a  jaw  clutch  is  tlirown 
in.    The  driving  clutches  do  not  necessarily  engage  when 


droi)s  by  gravity  and  its  weight  works  through  the  brake 
lovers  to  check  the  motor  and  locomotive.  This  action  is 
strong  enough  to  stop  the  locomotive  within  two  revolu- 
tions of  the  wheels.  The  brakes  may  also  be  applied 
manually. 

The  drum  on  which  the  tow  cable  is  wound  is  located 
midway  between  the  ends  and  above  the  upper  member 
of  the  side  frame.  The  hub  of  the  drum  moves  on  the 
hub  of  a  spider  which  rotates  on  a  column  rising  from  a 
]>edestal  supported  on  a  base  plate  carried  by  the  frame 
of  the  locomotive.     The  spider  carries  a  large  internal 
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first  thrown,  but  the  oj)crat()r's  handles  arc  ni(i\t'il  their  gear  and  is  driven  by  one  or  other  of  two  motors  working 

full  stroke  and  locked;  heavy  springs  on  the  clutch  aims  through  vertical  pinion  .shafts.    The  motor  for  high-speed 

throw  the  clutches  when  aligned.  coiling  has  a  bevel-gear  drive  and  renuiins  permanently 

A  powerful  drum  brake  is  provided  on  each  motor  and  I'ugagt'd.     The  other  motor,  used  for  taking  in  the  cable 

none  on  the  truck  wheels,  since  the  nuitors  are  at  all  times  under  load,  has  a  worm  drive,  and  this  is  disconnected 

geared  either  to  the  axles  or  the  cog  wheels      This  I  lakc  when  the  drum  is  not  in  use. 
is  solenoid  o]>eratc(l  so  thai  when  current  is  turned  on.  to  There  is  a  friction  cdnncition  herwecn  the  spider  and 
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energize  the  motors.  Ihe  .solenoid  (inc  is  lifted  .ind  lln' 
hrake.s  released.  Tlie  lirsl  poinl  of  the  conl roller  releases 
tlio  brakes  witbont  applying  power  to  th."  motors,  tiiereby 
providing  a  coasting  point.  Unt  if  the  motor  current  is 
^luit  off,  inteiitionallv  or  accidentally,  the  solenoid  core 
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llic  iliiim.  Tli.s  ((insists  of  (wn  s|u'(ial-alli)v  riii){« 
mounted  on  the  spider  niid  IxMiriiij;  on  n  stool  disk  fan- 
len(>(l  to  tlie  drum.  Miixiin\in)  allowidde  tt>nsion  on  llie 
low  lino  is  fixed  l)v  ilie  prossiire  lietween  IIioho  diskn  nnd 
iin>;.  and  is  adjusted  liy  clian^'inj;  |iroHsure  on  spiral 
sprin','s  enrried  liy  a  clanipin),'  rinjr. 

A  fjnido,  to  direct  the  cahle  ii<  it  juivs  n\it  and  winds 
in,  revolves  on  the  axis  of  the  drum.  This  has  an  upju'r 
and  outer  niemher  carrvinj,'  ^'rooved  horizontal  rollers, 
aiul  an  inner  one  nearer  the  drum  carryiiijj  vertical 
smooth-faced  rollers.  The  downward  thrust  of  the  cahlo 
(Ui  the  iiwuU'  is  transmitted  din'(tly  to  the  locomotive 
side  frame  hy  roller  supports  runnin;;  in  a  circular  chan- 
nel concentric  with  the  drum. 

To  resist  the  tendency  of  Ihc  locomotive  to  ti|i  with 
niaxinuim  load  on  the  cahle,  two  horizontal  (lanjjed  wheels 
are  between  each  pair  of  runnin<r  wheels  enf;a;;ing  the 
vertical  sides  of  the  track  rack.  The.se  Hanged  wheels  arc 
carried  (»n  heavy  loii<iitudinaI  liars  wli(),se  inner  ends  arc 
pivoted  to  the  base  of  the  locomotive,  so  that  the  hars  can 
move  horizontally. 

FoUowinir  are  the  |)rincipai   data  of  the  locomotives: 

WeiRht     sfi.soo  11). 

heiiKth.  over  all 32  ft.  2V4  In 

Wulth     S  ft. 

Height,   over  cab it  fl.  sin. 

Maxiiiiuiu  tractive  effort 47.sno  lb. 

TowlliK  speed    2  nil.  per  hr. 

Free  .speed    fi  mi.  per  hi-. 

Tow-line   pull    2.'">.000  lb. 


Iha^e^IR-eduacHnoira  WorMs 
for  AJferomiff  ©Ihao 

Scwa<rc-treatmont  works  and  a  garbage-reduction  plant 
are  now  under  construction  by  the  City  of  Akron,  Ohio, 
with  jirovision  for  combining  the  sewage  sludge  with  the 
garbage  tankage  for  manufacture  into  a  fertilizer  ba.«e. 
The  site  is  at  the  junction  of  the  Big  and  Little  Cuyahoga 
rivers,  alongside  tlio  Ohio  Canal  and  near  the  Baltimore  & 
(^hio  Tl.Tl.  tracks,  about  two  miles  north  of  Akron. 

The  sewage  ilow.s  to  the  works  by  gravity.  The  ]ilant 
includes  screens  and  grit  chaml)ers,  primary  two-story 
sedimentation  tanks,  control  chambers,  sprinkling  filters, 
secondary  .-icttling  tanks,  a  sludge  pump-house,  sludge 
]iresses  and  sludge  beds.  mihI  an  industrial  railway  for 
conveying  the  sludge. 

The  population  of  Akron  in  ]!)10  was  r,*).Oiu.  The 
sewage  works  were  designed  for  a  population  of  150.000, 
f:t  100  gal.  per  capita.  The  sewers  are  nearly  all  on  the 
separate  plan.  In  the  central  part  of  the  city  the  sewers 
are  combined,  but  separate  .sewers  are  being  provided  here 
as  speedily  as  is  possible. 

Special  features  of  the  grit  chamber  are  (1  )  adjustable 
steel  vanes,  hinged  from  the  sides  of  the  chamber  so  that 
E  constant  predetermined  velocity,  sufficient  to  prevent 
deposit  of  organic  matter,  may  be  obtained,  and  (2) 
an  overhead  monorail  with  chain  hoist  and  bucket  for 
removing  grit  either  to  a  wagon  or  to  an  industrial  track. 

From  the  grit  chamber  the  sewage  flows  by  gravity 
through  open  flumes  to  four  groups  of  two-story  tanks. 
Kach  group  consi.«ts  of  three  rectangular  tanks,  having 
two  flow  cliannels.  Elasticity  of  flow  through  the  two- 
stor\-  tanks  is  obtained  by  stop  planks  jjlaced  in  the  inlet 
and  outlet  ends. 

The   central    control    chamber   ((insists   of    four   tanks. 


each  of  which  contains  a  .'lO-in.  siphon.  Mm  b  tank  is 
dixided  into  .'»2  coiiipiirtnionts  of  varittus  depths,  ar- 
ranged to  give  a  coimlantly  varying  head  and  a  uniform 
distribution  over  the  nprinkling  (liters. 

There  will  be  eight  sprinkling  filters,  each  one  acre 
in  area,  containing  <>  ft.  of  either  slag  or  stone.  The  uii- 
derdiains  will  he  of  half  tile,  with  a  curved  notch  in 
each  side. 

The  secondary  settling  tanks  will  be  six  in  number, 
one  stoiy,  open  lop  with  trapezoidal  sections  both  trans- 
versely  and    longitudinally,   laiilt   in   excavation. 

The  sludge  from  the  secondaiy  tanks  will  flow  by  grav- 
ity to  a  sludge  well  and  be  lifted  by  a  centrifugal  jiuiiip 
to  the  influent  channel  of  one  group  of  primary  tanks 
for  further  digestion.  The  sludge  from  the  jjrimary 
or  two-story  tanks  will  gravitate  to  horizontal  steel  tanks 
adjacent  to  the  settling  tanks  for  final  disposition  liy 
one  of  two  means:  (1  )  The  sludge  may  be  forced  by  com- 
pressed air  to  steel  storage  tanks  in  the  pre.ss  house,  and 
again  forced  by  the  same  means  to  a  Sweetland  sludge 
press,  where  a  large  percentag(!  of  the  contained  moisture 
vill  be  removed;  or  (2)  the  .sludge  may  be  forced  to 
open  sludge-drying  beds,  from  which  the  industrial  rail- 
way already  mentioned  would  convey  it  to  the  garbage- 
reduction  works.  It  is  expected  that  during  warm 
weather,  or  .say,  from  six  to  eight  months  in  the  year, 
more  sludge  will  be  dried  upon  the  beds  than  in  the  pres.s, 
which  will  be  most  u.seful  in  the  winter. 

A  dike  around  the  jilant  will  protect  it  from  high 
water  and  there  will  be  a  check  valve  on  the  48-in.  effluent 
pipe.  A  by-pass  just  above  the  control  chambers  will  make 
it  possible  to  send  the  primary-tank  effluent  directly  to 
the  Cuyahoga  River. 

In  preparing  the  site  the  course  of  the  Little  Cuya- 
hoga River  was  diverted  by  digging  a  small  channel  a 
third  of  a  mile  in  length  and  letting  the  natural  flow 
of  the  stream  do  the  rest. 

As  has  been  stated,  the  garbage-reduction  works  is 
adjacent  to  the  sewage-works.  A  railway  leads  to  the  two 
])lants.  The  garbage  will  be  unloaded  from  railway  cars 
or  from  wagons  onto  a  platform  adjoining  the  green- 
garbage  building.  From  here  it  will  be  conveyed  to  the 
main  building  and  discharged  into  the  digestors,  of  which 
there  are  five,  each  of  five  tons  capacity.  After  steam 
cooking,  the  garbage  will  go  to  a  5x40-ft.  direct-heat 
drier,  and  then  to  a  5xl8-ft.  horizontal  percolator. 

The  grease  will  pass  to  separating  and  .settling  tanks. 
and  the  water  to  a  double-effect  evaporator.  The  gases 
will  go  through  sci-ubbers  and  to  the  boiler  furnaces. 
Screening,  grinding  and  conveying  machinery  will  be 
provided. 

The  princi])al  contractor  for  the  sewage-works  is  E. 
McShaffrey  &  Sons  Co.,  of  Akron.  The  Duque.sne  Con- 
struction Co.  has  the  contract  for  excavation  and  grading. 
The  garbage-reduction  equipment  is  being  su])plicd  and 
erected  by  the  Kilby  ^lanufacturing  Co.,  of  Cleveland. 
Ohio,  and  the  buildings  for  the  reduction  works  are  being 
put  up  by  J.  C.  Devine,  of  Alliance,  Ohio. 

R.  Winthrop  Pratt,  Hippodrome  Building.  Cleveland, 
Ohio,  is  consulting  engineer  for  Akron  for  both  the  sew- 
age-works and  garbage-reduction  plant,  and  W.  J.  Spring- 
born,  now  of  New  Bedford,  Ma.ss.,  is  associated  with  him 
in  the  design  of  the  garbage  plant.  G.  W.  Knight  is 
principal  assistant  engineer  on  d(\sign  and  is  in  immediate 
charge  of  construction  of  the  ])lants. 
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.<',\\OFSL< — This  funnel  trill  uUintatchi  delircr 
■'jOJ  luillions  of  (jallons  daily,  ihrouyh  uptake 
'haf.'<,  to  the  great  arterial  water  niaiuf!  of  the  city, 
co).ii.-ctinff  with  Ilichiiiond  Borough  by  means  of 
a  :-uhmergpd  pipe  line  beneath  The  Xarrows.  The 
tun. id  proper  is  17.7  mile.s  long  and  from  15  to 
11  ft.  in  diameter.  Its  depth  in  some  places  is 
700  to  SOO  ft.  below  the  surface  of  the  ground  and 
it  is  never  less  than  lot)  ft.  below  the  .^^urface  of 
sound  rock.  Precious  articles  hare  {Part  I.  Jan. 
IJ,,  101'))  outlined  the  project  and  {Port  II.  Jan. 
21,  1915)  de.'tcribed  the  worh  of  shaft  .sinking. 
This  article  describes  the  methods  of  tunnel  e.vca- 
ration.  Interesting  and  valuable  data  are  present- 
ed i)t  tdliuhir  form. 

SHHo  Tuairaimell  E-sscs^'^SittaoEa 

While  the  driviiiji-  of  the  City  Tunnel  did  not  present 
as  many  ditliculties  and  unc-ertainties  as  the  sinking  of 
the  shafts,  tiie  exeavation  of  tlie  tunnel,  in  jxnnt  of  cost 
and  length  of  time  required,  was  the  largest  item  of  the 
entire  undertaking,  and  the  i)lant  required  to  do  the  work, 
though  in  general  of  standard  design,  contained  much 
that  was  unusual  from  tlie  cinnmstances  of  the  work  in 
the  midst  of  a  large  city.  I'ealizing  its  responsibility 
to  the  connniuiity,  the  Board  of  Water  Supply  made  ev- 
ery effort  to  luininiize  the  annoyance  which  must  result 
from  the  work  in  the  vicinity  of  the  tunnel  shafts.  For 
example,  it  was  provided  in  the  contracts  that  electric 
power  be  used  as  far  as  practicable  in  pli.ce  of  steam, 
in  order  to  avoid  the  noise  and  dirt  arising  from  the 
operation  of  steam  plants.  Electric  power  supplied 
by  the  New  York  Edison  Co.  and  its  subsidiaries  and 
by  the  Edison  Electric  Illuminating  Co.,  of  Brooklyn, 
was  accordingly  used  to  drive  all  pernuinent  equipment, 
including  most  of  the  compressor  plants,  all  shaft  hoists, 
pumps  (except  air-driven  puni])s).  blowers  and  the  mo- 
tors on  stone-crusliing  i)laiits  as  well  as  those  of  the  con- 
creting phmts  later  installed.  Shai'ts  and  tunnels  were 
lighted  by  electricity. 

The  diiliculties  and  expense  of  conveying  compressed 
air  tlirough  the  streets  from  one  shaft  to  another  led  to 
'he  adoption  of  independent  electrically  driven  compressor 
plants  at  each  shaft,  except  in  tiie  northerly  section, 
Contract  (i;{,  where  conditions  approximating  those  out- 
side the  city  exist  and  a  central  steam-driven  compressor 
|>lant  was  erected,  and  ex(-ept  in  a  section  in  Central 
i'ark  where  it  was  possible  to  supply  three  shafts  of  Con- 
tract GG  from  a  single  electrically  driven  ])lant  through 
air  mains  laid  in  the  transverse  roads  and  the  sidewalk 
of  Central  I'ark  West.  The  size,  type  and  capacity  of 
the  compressor  plants  instalh'd  for  ti'imel  excavation  are 
shown  in  Table  !  V.  This  itrings  out  tbe  interesting  con- 
clusion that,  vvilli  till'  lii>ses  of  air  Hint  iMciir  in  tbe  nuiins 

•lK'|)nTtriifnt  KtiKlni-i't,  Cilv  Ainii-Uurt  I  ii'i'n'tnit'nl.  Iloiird 
t>r  Wiitfi  Supply  i.r  111.  r'ltv  <.i  Ni-w  YdiU,  :;r.o  w.  r.idi  .St..  Now 
York  city. 


and  in  the  drills  and  connections  at  the  headings,  and 
with  the  necessary  use  of  high-pressure  air  for  ventila- 
tion, not  much  less  than  2000  cu.ft.  of  free  air  per  min. 
should  be  provided,  for  tunnels  of  this  size,  in  order  to 
maintain  sulhcient  ])ressure  to  drill  up  two  headings  si- 
multaneously with  piston  drills  of  the  largest  size.  For 
the  indejiendent  plants  at  each  shaft,  the  plan  adopted 
on  Contract  GT  of  two  compressors,  one  smaller  than  the 
other,  appeared  to  be  preferable  to  a  single  unit,  be- 
cause the  .smaller  of  the  two  machines  coidd  be  run 
more  economically,  wlu  n  oidy  a  small  amount  of  air  was 
required,  and  one  of  the  two  could  always  be  depended 
ujjon  to  be  in  operation.  Tlio  amount  of  energy  a  sin- 
gle shaft  required  for  all  purposes  during  tunnel  driving 
amounted  to  40  to  50  kw.-hr.  per  cu.yd.,  exclusive  of 
trimming,  and  the  peak  loads  ranged  from  300  to  400  kw. 

Besides  the  ventilation  furnished  by  the  exhaust  from 
the  drills  and  by  the  air  blown  into  the  headings  from 
the  high-pressure  lines  after  blasting,  additional  ventila- 
tion was  provided  at  all  shafts  by  motor-driven  blowers 
installed  at  the  .^liaft  heads.  On  the  two  northerly  sec- 
tions, Sturtevant  blowers  having  a  capacity  of  3000  to 
4000  cu.ft.  per  min.  were  installed,  the  larger  machines 
being  purchased  for  use  in  some  of  the  headings  of  Con- 
tract G5  where  the  electric  drills  were  to  be  tried;  on 
the  other  two  sections,  Eoot  bhnvers  of  1200  to  2.VJ0 
cu.ft.  per  min.  capacity  were  adopted.  From  the  blowers 
10-  to  IG-in.  galvanized  pipes  were  carried  down  the  shafts 
and  10-  to  12-in.  pijjcs  into  the  tunnels  as  close  to  the 
headings  as  practicable. 

For  the  trans])ortation  of  men  and  materials  between 
the  tunnels  and  the  surface,  two  5x8-ft.  balanced  cages 
were  installed  in  each  shaft  and  operated  by  90-  to  150- 
lip.  motor-driven  single-drum  hoists,  of  Lidgerwood, 
Lambert  and  Flory  types,  capable  of  moving  the  cages 
at  a  maximum  speed  of  100  ft.  per  min.  On  two  sec- 
tions these  cages  were  self-dumping,  a  satisfactory  type 
where  the  tunnel  nuuk  may  be  dumped  into  bins  at  the 
shaft  head.  Devices  to  prevent  overwinding  were  placed 
on  all  hoists.  Electric  traction  was  generally  adopted 
in  the  tunnel.  On  the  northerly  section,  however,  mules 
hauled  the  tunnel  spoil  in  cars  of  1  cu.yd.  capacity,  the 
trolley  tractors  being  deferred  until  concreting  began, 
in  the  belief  that  the  amount  of  work  to  be  done  dur- 
ing excavation  did  not  warrant  the  greater  expense  of 
electric  equipment.  Electric  traction  was  used,  however, 
both  for  excavation  and  concreting  on  the  other  three 
sei'tions ;  on  Contract  (>•'),  3-  to  o-ton  trolley  tractors  haul- 
ing muck  cars  carrying  2  cu.yd.  and  on  Contracts  GG 
and  GT,  4-ton  Oeneral  Electric  storage-battery  tractors 
hauling  muck  cars  of  I'-;  cu.yd.  capacity  were  employed. 
(J renter  s|)eed  could  be  maile  with  the  trolley  tractors 
and  the  latter  gave  continuous  service  with  little  inter- 
ruption for  repairs,  but  the  storage-battery  tractor  had 
many  advantages,  notably  in  doing  away  with  the  dan- 
gerous trolley  wire,  and  in  avoiding  the  expense  of  bond- 
inir  tbe  tracks. 

The   Citv   Tunnel    was   largelv   excavated    bv    tbe   well 
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tried  tii|i-lii'iiiliii;;  iiml  iii'iitli  iiii'IIkmI  iuiiiiihiii  m  tliis 
ciniiiliv.  A  iVw  liimdrcd  fcrt  «if  tiiiiiicl  wtTo  taken  nut. 
hdWcMT,  liy  tin-  IxitttHM-lu'adiii'j  imcUkkI,  l)iit  this  iiu'tliotl 
did  nut  prove  as  ailvantaj;e(iUM  as  tlie  toit-Iieadinx  iiietliod 
and  was  (juiekly  ahamltined.  Tlie  relative  poHititin  uf 
tlio  workini,'  faces  in  tlio  ti)p-lieadin;,'  nieiliod  and  a  lyp- 
ieal  arranirenient  uT  tlie  drill  lioies  are  slmwii  in  tlie 
8t'tti(Uis  of  Kii,'.  S.  (ienerally  the  lieiieli  was  excavated 
within  riO  to  l")  ft.  of  the  heading',  as  here  shown,  and 
the  drilling;  at  each  face  (arried  on  inde|ieiidenlly.  The 
headin,i,'s  were  ilrilled  from  '-1  to  :!  (ohiniiis,  the  lieiieh 
holes  with  tripod  drills  and  the  niiick  from  the  lieadiiij,'s 
wlieoU>d  in  harrows  over  the  Ikik  li  to  plank  runs  over 
the  muck  cars.  Tt  was  the  prattiic  at  several  shafts, 
uotahly  in  the  smaller  tunnels  wlu-re  the  licneh  was  low. 
and  particularly  at  two  shafts  where  a  miickin;,'  machine 
was  employed,  to  keep  the  heiich  close  to  the  IwadiiiLT  and 
drill  the  hench  holes  from  the  shaft  columns. 


Willi  the  leii;,'th  and  arnin;,'cnicnl  ni  holes  iiidicntcd 
in  Ki^'.  H,  i.v.,  lO-ft.  holes  in  the  cut  and  «-ft.  holes  in' 
the  other  roiindH,  an  advance  of  5  to  11  ft.  wan  made-  in  tlii! 
heading;  when  workiii;:  in  the  direction  of  tin;  strike  of 
the  rock.  The  cut  holes  seldom  jnilled  to  the  hottoiii. 
Much  loii^'er  rounds  with  cut  holes  \2  ft.  or  nion;  in 
depth  were  drilled  at  several  shafts,  where  OIic  loii;^  a<l 
Mince  per  day  was  attemptc<|.  Kxcept  as  npccinl  condi- 
tions existed,  restricting,  for  example,  the  blnflting  to 
certain  hours  of  the  day,  little  was  |)iolmhly  gained  hy 
such  long  rounds,  inasmuch  as  tlu!  cut  liol(>»  did  not  pull 
readily  and  sometiines  had  to  he  reloaded  two  or  three 
times.  'I'lie  hides  of  the  several  heading  rounds  wore  fn;- 
(pieiitly  all  loaded  at  once  hefore  shooting,  hut  it  was  con- 
sidered lietter  practice  to  load  each  round  separately  as 
it  was  shot.  'I'lie  hench  rounds  were. all  loaded  at  once 
with  the  cut.  Fuse  firing  was  attempted  in  one  instance 
for  a  few  weeks,  hut  No.  H  douhle-strength  hlasting  caps 
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Nominal  Ca- 

paritv  "f 
I'Iniil.  C'u.Ft. 
iif  Free  Air 

ix'r  .Mill. 
Conipn'.'<.'«>(l  Number  of   Drill.'*  of  Given 
to  UK)  l.b.       Tyix-  .S«'t  I'p  Simultane- 
ously in  tlie  Tunnels 
8  Sullivan  31" 
7  InKersoll-Hand  3}" 
20  InEiTsoll-Kanil  ;j;" 
!>  Jap 


Con- 
traet 

Slinft 

I'rime  Mover 

63 

l-.->* 

2    Keeler    and    1    Heini'    watir-luli 
boilers,  UMHI-lip. 

('..5 

G 

7 

2  General    Klirtric.   cr.oo-vult    a -t- 
motors 

1200-hp 
1  100-hp 

3  General    IMeitric.    t>(i(Kl-volt    a  -r 
motors 

Number  ami  Type  of  Compressors      per  Sq.In 
2  Sullivan  tandem-eonipound,     two- 

-lage,  a.MK)  e.f.p.m.,  Ty|K>  WC 
2     Iiafrrsojl-Hand     rroiw-rompound. 

Iw.i-sta([i-,  2.")(K)  e.f.p.m  ,  Cla.H.M  ()(':< 
2  Inncrsoll-Uand 


lO.IHIO 


Adequoey  of 
CompreH.sor  Plant 
Ample,  even  with  large  uw 
for  ventilation 


?200i4ip. 


160-hp. 

2  General    Kliotrir 
motors 

1  2()()-hp. 
1  100-hp. 

3  General    Klietrii 
motors 

1  200-hp. 


1  100-hp. 


1  fiO-hp. 

2  General    Kleetrie    OGOO-voIt   a.-c, 
motors 

1  20O-hp. 
1  lOO-hp. 


1  10,50  e.f.p.m.;  Imperial  Type  lOIID 

1  .'"KiOr.f.  .m.;  Imperial  Tvpi- 10  HD 

2  IiiKersoli-Uand  and  I  .Sullivan 

1    II.V)  Ini/crsoll-Uaiid  e.f.p.m.;  Im- 

IKrial  Tvix'  HI  HI) 
1    900  IiiKersoll-Uand  e.f.p.m.;  Cliu-is 

NEl 
1  2r>()  Sullivan  e.f.p.m.;  Class  WJ4 
rifiOO-volt    a  -<•     2  ChieaKo  Tool  Co. 

1  lO.'iO  e.f.p.m.:  Typ<-  CBG 
1     .'J.'JOr.f.p.m.;  Type  MCB 
CiGOO-volt    a  -c.    2  Chieago  Tool  Co.  and  1  Sullivan 

1    loriO  Chicago  Tool  Co.  e.f.p.m.; 

Tvix'  CBG 
1    5.">0    Chieago    Tool    Co.    e.f.p.m.; 

Tvpe  MCB 
1  250  Sullivan  e.f.p.m.;  Type  WJ4 


1  Sullivan  1050  e.f.p.m.;  Type  WJ 
1  Ingersoll-Rand  .'iSOe  f.p.m.;  Imper- 
ial Tvp<-  LOfeD 
•    t;r>(K>-volt    a  -e.    2  Sullivan 

1  UKV):  Tvpe  WJ 
1     5.5II;  Tvpe  WJ 
!•    b(>lK)-volt    a.-e.    2  IngiTsoli-Kand  and  1  Sullivan 

1  Ingersoll-Rand  10.50;  T^-pe  Xn2 
1  250  Ingersoll-Rand;  T\pe  NEl 
1  Sullivan  2.')0:  T\-po  W.I4 
13-14-1.5*  3  Wi-stinehouse    400-hp.,   (iO(X)-volt  3  Sullivan  eross-compound  2100  e.t- 
a.-c.  motors  p.m.;  TyiH;  Wn2 

10  1    Croekor-Wheeler     360-hp.,   6600-  1    Ingcrwll-Rand.  two-stage,  direet- 

volt  a.-c   motor  connected;  Type  PE 

17  1    Crocker-Wheeler     360-hp.    6600-  1  Ingersoll-Rand,  two-stage,  direct- 

volt  a.-c.  motor  connected;  TjTX-  PE 

18  1    Crocker-Wheeler     360-hp.,    fifiOO-  1   Ingprsoll-Rand,  two-stage,  direct- 


2  General    Electric 
motors 

1  200-hp. 
1  100-hp. 

3  General    Ele<tri 
motors 

1  200-hp. 
1  100-hp. 
'     .50-hp 


23t 
24 1 


volt  a.-c.  mot 
2    General    Electric    GOtMVvolt    a -c. 

motors 
1  21.5-hp. 

1  164-hp. 

2  General    Electric    GG(X»-vr)lt    a -c 
motors 

1  21.Vhp. 

1  104-hp. 

2  General    Electric    GOOO-volt    a  -c 
motors 

1  21.5-hp. 

1  lG4-hp. 

2  General    Electric    GGOO-volt    a.-c 
motors 

1  21.5-hp. 
1  IM-hp. 
1    General    Electric    OGOO-volt    a  -c 

motor  IW-hp. 
1    General    i:iectric    66fK)-volt    a -c 

motor  lG4-hp. 


connected;  Type  PE 
2  Ingersoll-Rand,  two-st.age ;  Type  PE 

1  1.300  e.f.p.m. 

1  900  e.f.p.m. 

2  Ingersoll-Rand,  two-stage;  Typ<'  PE 

1  1300  e.f.p.m. 

1  900  e.f.p.m. 

2  Ingersoll-Rand.  two-stage;  Type  PE 

1  1300  e.f.p.m. 

1  900  e.f.p.m. 

2  Ingersoll-Rand.  two-stage;  Type  PE 

1  1300  e.f.p.m. 
1  900  e.f.p.m. 
1  Ingersoll-Rand,  two-stage;  Type  PE 

9(X)  c.f.p  m. 
1  Ingersoll-Rand.  two-stage:  Type  PE 

900  e.f.p.m. 


I.IKMI 


1  ,S50 


i.eoo 


13-2,1(K) 

14-2,100 

1.5-2, UK) 

2,100 

2,100 

2,100 


2,200 
900 
900 


tt  5  Ingersoll-Iiand  :ij" 
0  Ingersoll-Kanil  .!}" 


2,;jOO        **  9  lng<-rsoll-Rand  3|"      Surplus 


t  7  Ingersoll-Rand  3?"      Surplus 


14  Ingersnll-Rand  ;ij" 
and  3i" 


14  Ingersoll-Rand 


18.50  e.f.p.m.  ample,  but 
1600  e.f.p.m  found  insuf- 
ficient 


Barely     enough.        Insuffi- 
cient for  additional  drills 


14  Ingersoll-Kanil  :ii"      Insufficient 


1,.5.50        **10  Ingersoll-Hnnd  3i"      Ocrasional  shortage 


12  Sullivan  3 

12  Sullivan  3 

12  Sullivan  3 

JO  Ingersoll-Rand  3 


12  Ingersoll-Rand  V," 
12  Ingersoll-Ran.l  V," 


t  (>  Ingersoll-Rand  3J" 
and  3i" 


12  Ingersoll-Rand  3J" 
and  35" 


Ample 

Surplus 

.Ample 

Ample  for  12  drills;  insuf- 
ficient for  14 

Surplus 


Occasional  shortage  of  air 


t  G  Ingersoll-Rand  3i" 
and  3!" 


12  Ingersoll-Rand  3{" 

and  3 J" 
t  0  Ingersoll-Rand  3{" 

and  3;" 
t  0  Ingersoll-Rand  3J" 

and  35" 


*  Central  plant  for  these  shafts.    Later  each  compres.sor  at  plant  for  Shafts  13,  14  and  15  was  piped  separately,    f  One  heading  01 
•*  Only  one  heading  running  full.  tt  Bench  drilled  from  heading  columns.  t  Drilling  in  one  heading  only. 


.Surplus 

Ample 

Sometimes  insufficient  air 

.\niple 

Illy  at  this  shaft 


150 


E  X  G I N 1-:  !•:  ij  I X  c,    X 1-:  w  s 


Vol.  :;3.  Xo.  I 


lORim 
■holes 


One  rouniJ shot 


Mucking  2  hr.  and  clearing  oui  heading  ^hr  ^ 

Mucking  Si^hr.  and  self ing  up  columni  and  drills  Sthr 
Mucking  7''zhr  arid  drill:ng  head.ng  and  bench  6''ihr, 
5hooting  heading  and  bench  lihr 
Delau  an  account  of  s/noke  'thr 


in  each  funnel    h._      y43ench  II;    ' 
eyeri/  16  hours    ,1    "^yi1olei\\^  Line 

Ho/khek  IZ^^MinJsliaff 


riG.  8- TYPICAL  ARRANGEMENT  OF  DRILL  MOLES  IN  CITY  TUMMEL,  CATSKILL  AQUEDUCT 


—  -'•>,    Upper  benfs  and 

-  -  >  -, '  spliced  caps  used 
""^'i  where  necessary 


V-H-Croiin  Bars,  7,  9 -Is 

.S:^  3' Yellow  Pine 


TYPE 


TYPE     B 


TYPE 


ri6.  9-  TYPES  OF  ROOF  SUPPORT,  CITY  TUNMEL.  CATSKILL  AQUEDUCT 


riG.  10- DETAILS  OF  MAGAZINES  FOR  HIGH  EXPLOSIVES.  CITY  TUNNEL.  CATSKILL  AQUEDUCT 


DiMM,  11(11. IS.  I'nor  Sri'i'OKTs  Axr>  M  \(;\ziVF>;  mi;  IIhui  I'Ixim.osives 
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or  ilt'(  liic  (Ictoiialors  (Diuu'ctctl  in  •<{<rifH  won'  ollicrwiHO 
uiiivi'isally  usi'il.  Tlu-su  wcro  uxplodfil  (linuif^Ii  n  t-oii- 
lu'ition  with  tho  litrlitin;,  linuit  nl"  110-  iiml  a^O-volt 
nlti'inaliii>j  current.  All  Imt  (uw  Itfiidi  rmiiitl  went  fired 
lirst,  tlie  last  Iieiidi  rniiiiil  willi  tin-  licadiii;,'  ciil.  'I'lie 
ninouiit  of  (iO%  "Fonile"'  and  low- fret /.iiijj  j^datiii  of 
the  same  stren<,'th  used  ]>cr  tuhic  yard  nf  exenvatioii  in 
the  City  Tunnel  is  •,ri\cii  in  Talile  V.  The  avora/^o  on 
tlie  whole  tunnel  was  I. hi  Ih.  The  smaller  amount  «>f  ex- 
plosives used  on  Contract  <!:>  was  due  to  (he  fav()nd)le  size 
of  the  tuiniel,  and  to  the  elforts  of  (he  contractor  in  the 
direction  of  economy  hy  more  cari>fnlly  placing,'  and  load- 
inj:  the  holes. 

The  driviiiii  v\'  (lie  tunnel  was  i.r^'ani/.ed  in  (wu  wnvs: 
one,  by  the  seimrate  mctlmd  on  tlie  Imsis  of  four  to  six 
shifts  of  drillers  and  nuukers.  Imlf  wiirkiii;;  iudeiieinl- 
eiitly  in  each  heading:.  t)y  which  (wo  ailvauees  were  made 
daily   in   each   heading,   ami    the   other,    the   continuous 


method  on  the  lmniH  of  tiiree  HJiifts  of  drillcfK  njid  luuekerH 
altermitinj,'  helween  the  two  headin;,'s,  hy  which  two  or 
tlin-e  advanccH  were  made  daily  in  two  heading's.  Com- 
parinj,'  the  (nnnels  of  e(|ual  size  driven  in  the  name  for- 
nnidons,  it  nppcared  (ha(  a  li((le  more  pro;;reHH  was  nnide 
per  nniu  employed  \nidrr  the  continuoiiH  method,  ur  tlu 
three-shift  orpinization.  No  time  was  lost  hy  this  method 
as  (he  tunnel  force  w»!ut  into  the  other  headinj,'  as  soon 
as  it  completed  its  task  in  one,  and  this  method  had  the 
addeil  advantage  of  ^fivin^'  amjde  (i|)p((rtunity  to  clear 
the  smoke  from  n  heading'  after  shooting'  hefore  work  was 
resumed.  On  the  other  hand,  more  daily  proxrcHH  was 
minle  hy  the  separate  method,  and  af,'ainst  a  sli;fht  econ- 
omy in  lahor  elfected  hy  the  continuous  method  must  he 
clunTied  the  savinj;  on  plant  and  overhead  charffcs  made 
i)y  the  separate  or  four-shift  method,  hy  .sooner  com- 
pleting; the  work.  Where,  as  on  the  City  Tunnel,  a  !ar{;e 
])ercentaf,'e  of  the  jiaynients  is  retained   until   the  work 
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Con-  Fin.  Diani. 

tract,  of  Tuiini'l,  Kt. 

Sec.    Shaft    North  South 


Amount  of  V.xca-      Ft.  of  Tunml 

vittion  within      DriviMi  from  Thin 
Payini-nt  Lines,     Shaft.  Kxoluaivu 

Cu.Yil.  per  I.in.  of  Width 

Ft.  of  Tunnrl  of  Shafts 

North       ."^outli       North       South 


10  49 


1S94 


Total 21,154 

Average 


Hork  Formation 

Voiikcrs  KncitM 

Yonkrr^  Kn«'is.M 

Y'onkcrM  KntMss 

Y'onkrr..t  and  Fordhani  Kn<'iH.t 

Yonk<r,'<  and  Kordhain  (tni'iiw 

For<lh!ini  Kn«'i?w 

Fordhani  Kn^'i-**!* 

Fordhum  gneiss 

Fordliani  Kneisa 

Fordliam  gneiss 


OrKnniuil 

ion 

(ien. 

•rally 

Km- 

plov. 

il:  NunilKT 

of 

ShiftH 

ni 

l.otl) 

I    Ilea. 

lingrt 

Drilli- 

r»     Murkerr 

:s 

3 

3 

3 

3 

3 

Time  Ixwt 
fr.im   Driv- 
ing in 
C'h.'inging    MonthH  Driving 
from    .Shaft  l><'fore  llendings      Average 
Sinking  to  Mel,  Fxilii^iive  of   .Monllily 
Tunnel         Delay."*  Due  to        Progrr^HH 
Driving  ChangingoviT Plant  in  Eaeh 
I'lant.     for  Tunnel  Driving  Heading, 
(       Dayx  North  •    South  Ft. 


19 


lit 
12 


2212t 


Total 28.213 

Average 


....      Fordham  gneiss 
2740     For.lham  gnei.ss 
....      Fordham  gnei.<s 
Iinvood  linio!<tone 
Maidiattan  schist 
Manhattan  schiat 
Manhattan  schist 
Manhattan  schist 
Manhalt.an  .schist 
ManliMttin  schist 
Maidiattan  schist 
Manhattan  schist 
Manhattan  schist 
1043**Manhattan  schiat 


1058 

ieis 


2048 
1914 


2195 


3 

3 

14 

3 

3 

12 

4 

4 

18 

2  to  3 

2  to  6 

25 

3 

3 

19 

3U)4 

4 

20 

3  to  4 

4  to  G 

2S 

.3  to  4 

4 

32 

3 

3to4 

25 

15         14 
^  Kit       It 

^L^  14 

^^Bital 

Average 


1042         

1880 

2038  

loei 

1905  

.    .  2032 

2010  

llSl 

1100  

1021 

2918  

2992 

23,040 


Manhattan  schist 
Manhattan  schist 
Manhattan  schist 
Manhattan  schist 
Manhattan  schist 
Manhattan  schist 
Manhattan  schist 
Manhattan  schist 
Manhattan  schist 
Manhattan  schist 
Slanhattan  schist 
Manhattan  s<'liist 


.25 
0// 

ii 

14 
31 
34 
'5// 


20t       12 


21t       11 


12411      7.40  to 


r>l 
0.51 


2222tt 


1971 
17.32 


Manhattan  schLst 
Manhattan  schist 
Schist,  gneiss  and  Inwood 
limestone 

Limestone 

Fordham  gneiss  and  limestone 
Ffirdham  gneiss  (granodiorile) 
Fordham  gnei.ss  (granocliorite) 
Fordham  gnei.ss  (granwliorite) 
Fordliam  gneiss  (granodiorit*') 
Fordham  gneiss  (granodiorittO 


Total     21.091 

.\veratre 

Total  city  tunnel 9.3,.'504 

.\vcragc  city  tunnel 

*  One  heading  only.       t  Shafts  on  short  drifts  not  included  in  length  of  tunnel  driven. 

t  Includes  210  ft.  driven  from  Shaft  5.     R;»te  of  driving  ba.sed  on  2002  ft.  in  10}  months. 

XX  Includes  15  months  when  work  suspended  because  of  fire  in  head-works. 

X  Delayed  bv  bad  ground. 

•*  Includes  2  ft.  driven  from  Shaft  13. 

tt  Iticludes  26  ft.  driven  from  Shaft  IS  but  not  included  in  estimaU-  of  progrcas. 

//TimlKTcd  shafts. 

S  Driving  suspondc-d  to  begin  concreting. 

(.4)  Until  fall  of  1912  when  00%  "Forcife"   of   the  du  Pont  de  Nemours  Pow.ier  Co    was 
strength  made  by  this  company  was  adopted. 


12) 
13i 


10} 
Hi 
95' 
iojxx 

iijs 
11  i 


8J 

ioj 

ioj 

■7J 
12' 


12J 
15 

i7' 


14} 


1I)}S 
13J 


lOS 

ioj 
75 


1.52 

102x 

103 

137x 

lOOx 

101 

1.39 

130 

101 

153 

140 

123l 

1.54 

1.50 

1.51 

151 

175 

145 

137x 

13Gx 

182 

154 

IGO 

171 

173 

154 

187 

198 

194 

102 

200 

195 

192 

162 

144x 

200 

232 

2.30 


A  verugi' 
.Villi,  oi 
lOxplosive 
I'sed    at 

Fach 
.Shaft  per 
Cu.Yd.  (A) 

3  7 

3  5 

4  3 
4.4 
4.3 

4.1 
4.0 

4  3 
0  2 

5  5 
5  1 
5  3 


9! 

23-J 

H 

2'.7 

75 

208 

10 

297 

Oi 

5} 

207 
232 

10} 

270 

11} 

208 

s^ 

232x 

7} 

234 

250 

...175 

3  8 

4  8 

OS 

5  1 
5  2 

5  8 


5  7 
5  6 
4.8 


generally  used:  after  that  date  the  low  freezinir  gelatine  of  the  same 
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TABLE  VI.     RELATIVE  DIFFICULTIES  OF  TUNNELING  AT  VARIOUS  DEPTHS  IN  ROCK  IN  NEW  YORK  CITY 

Estimated  Maxi- 

muni  Amount 

of  Water 

Av.   per 


Approximate  Depth  of  Sound    Depth  of  Invert  of 


Length  of 
Geological  Formation  Sertioii,  Ft. 


Section  of  Tunnel 
From  To 

1240'   North   of 

City  Line Shaft  3 Yonkers  gnei.s.s 7.93.")  IS" 

1240'    North   of  2500'    South    of 

Shaft  3 Shaft  0 ForUliam  gneiss IS.OtiS  150 

2509'   South   of  25'     South     of 

Shafts Shaft? Fordham  gneiss 2.570*  270 

25'     South     of  965'    South    of 

Shaft  7 Shaft  7 Inwood  limestone 940  LSO 

965'    South    of  550*    South    of 

Shaft  7 Shaft  11 Manhattan  schist 14.154  100 

550'     South     of  2561'    South    of 

Shaft  11 Shaft  11 Manhattan  schist 2.01 1  *  2."iO 

2561'    South    of 

Shaft  11 Shaft  19t Manhattan  schist 29,278  l.">() 

Shaft  19t 116.5'   North   of 

Shaft  20 Manhattan  schist 2.6S5  000 

1165'   North  of  .i3.5'     North    of 

Shaft  20 Shaft  20...,        I nwood  limestone 030  4(H) 

535'     North    of  85'      North      of 

Shaft  20 Shaft  20 Fordham  gneiss 4.")0  4(H) 

85'      North      of  1400'    South    of 

Shaft  20 Shaft  20  Limestone 1.4,S5  400 

1400'    South    of  200'     North    of  liiterbedded    Fordliani 

Shaft  20 Shaft  21 and  limestone  .       2,033  100 

^OO*     North    of                                   Granodioritc  of  Ford- 
Shaft  21 Shaft  22t...  ham  gneiss  scries 4,242  5.50 

jhaft  22t Shafts    23    and  Granodioritc  of  Ford- 

24 ham  gneiss  series 0,800  150 

Total  93.SSS 

Average 

♦Incline  9  per  cent,  grade     J  Under  Harlem  River      **   Nearly  half  of  th 


Rock  Cover  abov 
Roof  of  Tunnel,  Ft 
in  Max 


20O 
430 
.300 
4.St) 
320 
2.S0 
1130 
020 

.■>no 

02O 
040 
C.K) 


Av. 

210 
195 
310 
230 
370 
285 
185 
010 
.590 
510 
470 
4.50 
000 
190 


Tunnel,  Ft. 

below  Sea  Level 

From  To 

40  72 

72  143 

331 
.331 
305 
170 


Total 
Gal. 


Mile  of 

Tunnel. 

Gal.  per 

Min. 

97 
172 


Ft.  of      Per  Cent,  oi 

Roof  Section 

Support     .Supported 


143 

331 
331 
357 
143 

0(U 
0S2 
093 


704 

2,s.s 


0S2 
(103 


551 

20.59 

0 

0 

s,so 

113 

l.S7() 
43 


0  9 
14  7 


hardness,  Inwood  and  other  limestones,  Manhattan  schist.  Fordham  i 


.  section  100  ft.  long  ne.ir  Shaft  23. 


is  finished  and  the  contractor  is  under  a  larire  bond  for 
the  performance  of  the  work,  a  saviiisr  in  overhead  e.\- 
pen.^es  is  not  a  factor  to  be  neglected. 

Compared  with  other  tunnels  of  the  Catskill  Aqueduct, 
no  remarkable  progress  was  made  in  driving  the  City 
Tunnel,  largely  because  the  rock  was  fairly  hard  and 
was  generally  excavated  along  the  strike  of  the  forma- 
tions, and  because  the  conditions  in  the  city  under  which 
the  work  had  to  be  done  were  not  favorable  to  ra})id  work. 
In  .several  sections,  the  excavation  was  carried  on  at  a 
uniform  rate  in  advance  of  contract  requirements,  which 
reflected  great  credit  on  tlmse  in  charge.  The  best  progress 
was  made  in  the  limestone  at  Shaft  20,  where  10.5  ft. 
were  excavated  in  one  heading  in  a  week,  and  at  Sliaft  22. 
where  198  ft.  in  the  granodioritc  were  excavated  in  two 
headings  in  the  same  time.  For  a  period  of  a  month,  tin- 
best  record  in  one  heading  was  :1T1  ft.,  and  in  two  h^^i]- 
ings  0.52  ft.,  both  at  Shaft  20,  Init  the  average  monthly 
])rogress  in  limestone  of  the  south  heading  at  this  shaft 
where  the  faste.-<t  .'schedule  was  niaiutaincd.  was  only 
207  ft.,  and  the  average  in  one  heading  for  the  entire 
tunnel  was  but  IT-")  ft.  per  montii.  The  pr()gre.<s  in  driv- 
ing the  City  Tunnel  is  summarized  in  Tai)le  V. 

With  regard  to  the  factors  whicli  alfected  ])rogress  and 
economy  in  driving  the  City  Tunnel — the  amount  of 
water  encountered,  the  condition  of  the  rock  requiring 
roof  support,  the  speed  of  drilling  and  the  amount  of  ex- 
jdosives  required — the  best  tunneling  rocks  were  tiie  Man- 
hattan schist,  through  which  !).!  miles  of  the  tunnel  was 
driven,  and  the  much  softer  limestone  of  tlie  Inwood  and 
Fordham  series,  in  wiiicli  O.f!  mile  of  the  tunnel  was  ex- 
cavated. At  equal  dcpllis  the  older  and  harder  rocks  of 
the  Vonkers  and  Fordbaiu  gneiss  formations  in  the  lironx 
and  I'rooklyn  were  less  favorai)le.  The  maxiniuin  amount 
of  water  found  in  the  several  sections  of  the  tunnel  and 


is  .  Yonkers  gneiss,  granodioritc  (Rr*M)klyn). 

Xews.  :Mar.  2:1,  1911) 


17 

21 

11 

0.3 

1270** 
2430 

9SI 
137 

4  OS 
01154 

0  9 
7    1 

t  Step  shaft. 

Ro. 

i-ks 

encountered  : 

in  onl. 

was  only  observed  in  the  citN 
below  500  ft.  in  the  sliafts  and  tunnels  on  tlie  lower  east 
side. 

A  greater  part  of  the  roof  support  was  of  the  perman- 
ent steel  type,  shown  in  Fig.  9.  either  the  .standard  curved 
ribs  of  TT-beams,  Type  A,  or  the  special  three-piece  lients 
of  T-i)eams,  Type  C,  .supported  on  steel  wall  plates.  Of 
the  f);?iS  ft.  of  supported  tuniu^l.  only  19S2  ft.  of  tunnel 
were  supported  by  temporary  timber,  and  mo.*t  of  this  was 
in  the  schist.  This  timber  was  set  up  in  three-piece  bents, 
of  lOxlO-in.  sticks  either  carried  in  hitches  or  supported 
on  timber  plates  and  plumb  posts.  Temporary  tini- 
lier  was  ordinarily  used  in  ground  that  was  not  particu- 
larly heavy;  in  other  words,  it  had  its  proper  use  in 
ground  which  was  not  sulliciently  bad  to  warrant  the 
greater  expen.<e  of  permanent  steel  su])port,  yet  which 
■ippeared  un.-^afe  to  leave  altogether  unsupported.  The 
disadvantage  of  temjiorary  timber  support  was  that  it 
bad  to  be  removed  before  the  concrete  lining  was  placed. 
This  operation  was  always  somewhat  hazardous  and  there 
was  the  possibility  in  taking  down  the  timber  in  bad 
ground  that  wide  breakage  in  the  roof  would  result.  Aside 
from  the  economy  of  the  timber  and  the  advantage  of 
l)lacing  the  concrete  directly  against  the  rock,  an  advan- 
tage shared  by  the  steel  roof  su])port  if  the  lagging  could 
be  omitted,  it  was  generally  i)referable  to  erect  perman- 
ent steel  roof  support,  rather  than  teni])orary  timber,  be- 
cause the  steel  made  the  roof  .safe  for  all  subsequent  oper- 
ations and  no  further  yielding  of  the  roof  could  occur. 
Furthermore,  when  the  concrete  lining  was  placed  inside 
the  steel  and  the  dry  packing  above  the  support  was  well 
grouted,  the  result  was  a  stronger  roof  than  that  af- 
fordi>d  by  the  concrete  lining  without  such  reinforcement. 
Either  of  the  tyjies  of  steel  support  could  be  set  up  close 
to  the  face  of  the  heading,  using  short  lengths  of  wall 


the  amount  of  roof  support  erected  are  shown  in  Table     ])lates,  placed  in  small  drifts  in  advance  of  the  main  head- 


Vf.  This  brings  out  the  fact  that,  where  the  rock  cover 
was  cou>ii(leral)le.  all  formations  alforded  good  tunneling 
ground,  little  water  being  found  and  little  roof  support 
lieiiig  retpiired.  The  phenomenon  of  ])o|)|)ing  rock,  noted 
]iieviousIy   in  the   Hudson   River  siplion    (  Fnciinkkkino 


,xo  that  the  men  were  but  little  exposed  to  falls  of 

rock.      If   these  steel    bents  were   properly  braced,   they 

readily  resisted  the  impact  of  the  shots  from  the  heading. 

The   three-piece   steel    bents   were   designed    for   heavy 

concentrated  loads,  while  the  curved-rib  type  was  Inciter 


liiiHiarv  '-'S,   l!i|."> 
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ni>.i{>lcil  li>  a  (iiiiilitioii  ol'  wiiifdnn  Inailiii^'  on  the  anli. 
Tlif  laltiT  type  anw  rcniarkaldy  ^'(hmI  nrcoinit  of  itwif, 
Imwi'viT.  and  failoil  in  hnl  one  instance  ninlcr  a  inovcincnl 
111"  itiik  ju.>.|  aliovf  the  sprin^jin;;  limv  It  ^Imnlil  lit-  nolcil 
tliat  till'  lajif^'in;;  and  dry  packin;;  witc  not  always  placi'd 
oMT  tin-  onliiv  li'n;;lli  of  tin-  lil),  Iml  witc  oinitti'd  over 
that  portion  of  tlic  fool"  not  rctpiirin;;  close  mippoil  and 
tlu"  rilts  tlirrc  hiaccd  apiinst  the  roof  liy  liiuckin;,'  to  pn*- 
Vi'iil  distortion  niidtT  tlit'  ctirntric  ioailin;;. 

All  iiitcrcstinji  typo  of  snppcu-t  inmlc  np  of  lonuitndinal 
ctft'l  crown  l)ars,  snpportcd  on  temporary  liinlKT  or  per- 
maiu'iit  sti'i'i  lieiits.  is  sliown  as  Type  ('  in  i''i;r.  !*.  Tliis 
was  \ised  to  carry  a  section  of  hlocky  roof  lietween  Shafts 
l(i  and  ]",  and  alTorded  excellent  protection  to  the  men 
working:  on  the  in'iich.  The  crown  liars  were  carried  cK)se 
to  the  lu-adinji  and  exposed  oidy  their  ends  to  rock  shot 
out  of  the  headiiijr.  Snpport  for  llic^c  liars  at  the 
working  face  was  provided  liy  tcnipurary  tnnhcr  horse 
lieails. 

Notalile  amonj,'  safety  measures  taken  liy  the  engi- 
neers were  the  fri-(pient  cxaniniiititui  mimI  testing  of 
the  cages  and  eqnipnient.  the  >uper\isi(in  of  tlic  load- 
ing and  drilling  of  the  lieailiiigs  and  the  efforts  made  to 
proveiit  any  accidents  in  the  storage  and  handling  of  ex- 
plosives. l'erha])s  the  most  important  of  liiese  measures 
was  tlie  adoption,  with  the  consent  of  the  municipal  au- 
thorities, of  the  underground  magazine  shown  by  Fig. 
10.  This  magazine  was  excavated  in  the  solid  roek  at 
the  end  of  a  tortuous  ilrift  75  ft.  in  length,  driven  later- 
ally from  the  tunnel  at  a  point  distant  100  ft.  from  the 
shaft.  A  heavy  door  made  up  of  r<ixI2-in.  tind)ers  and 
l."i-iu.  I-beams  was  hung  in  a  concrete  bulkhead  at  such 
an  angle  as  to  quickly  close  in  the  event  of  an  explosion 
ui  the  magazine. 

With  the  exception  of  the  four  northerly  shafts  in  un- 
developed jiortions  of  the  city,  where  surface  magazines 
were  permissible,  and  could  lie  jilaced  some  distance  away 
from  the  shafts,  and  one  shaft  at  the  Kast  River,  where 
a  surface  magaziiu'  could  be  safely  located  on  the  bulk- 
head, an  underground  magazine  of  this  design  was  con- 
structed at  each  shaft  and  the  storage  of  dynamite  not  ex- 
ceeding 1000  lb.  ])ermitted.  Tlie.se  magazines  have  now  all 
been  discunlinued,  and  it  is  gratifying  to  realize  that  .some- 
thing like  2200  tons  of  high  explosives  were  handled  on 
this  work  witbout  an  accident  to  a  magazine.  The  great 
hazard  to  whicb  the  jjublic  would  have  been  exposed  by 
the  storage  of  1000  lb.  of  dynamite  on  the  surface  within 
the  eontraeted  spaces  allotted  to  the  contractor  about  the 
.shaft  beads,  was  demonstrated  in  August,  l!)i;3,  by  the  fire 
which  burned  down  the  headworks  of  Shaft  9  at  St. 
Nicholas  Ave.  and  149th  St.  The  flanie.s  swept  through 
the  buildings  within  the  contractor's  inclosure  so  rapidly 
that  the  workmen  there  escajied  with  difficulty  and  did  not 
.«ueeecd  in  saving  even  their  personal  effects.  They  would 
not  have  had  time  to  empty  a  surface  magazine. 

Costs 
The  cost  of  driving  the  tunnels,  including  excavation, 
roof  .su])port,  drainage,  pumping,  etc.  based  on  the  con- 
tractor's bid  prices,  was  as  follows  : 


Finished  I)i:inipter  of 
Tunnel.  Kt. 


.Vppro.xiniate   Average 
Cost  per  Ft.  of  Driv- 
ing Tunnel  on  Sev- 
eral Contracts 
$90 
06 
97 
89 
86 


THe    Broad   St.  Wood   Block 
Paveimont,  NowarR,  N.  J. 

To  the  n-adeiM  of  the  editorial  ami  correspondence  on 
the  meiiiih  of  preventing,'  "hlow-iipH"  in  woofl  block  pave 
im-iilH.  ill  K.viiiNKlCHlNd  Nkws,  May  I  I  and  .June  I.  HH  1. 
the  paving  of  Uroad  St..  Newark,  .N.  .).,  is  of  particular 
interest,  for  it  was  on  this  work  that  the  specidcatioiis 
ic(|uiiiil  the  blocks  Iti  be  immersed  in  water  before 
hiMiig.  Various  opinions  on  the  ellieiency  and  ex- 
pediency of  this  treatment  were  expres.sed  by  corre- 
spomleiitH  ill  our  issue  of  .Iiiiie  I,  and  subsequently. 
This  pavement  was  completed  Oct.  1,  1911,  and  the  f(jl- 
lowing  description  tif  the  work  is  taken  from  a  paper  read 
by  William  A.  Howell.  Kngineer  of  Streets  and  High- 
ways of   Newark,  at   the   recent   Chicago   IJoad   Congress. 

In  regard  to  the  iniicli  discussed  .soaking  of  the  blocks 
before  laying.  .Mr.   Ilowell  says: 

TIiIm  inetliod  iif  thoroughly  HoakinK  the  blocks  for  ten 
iiiinuteH  tu'forc  laylnK  them  In  the  pavement  Is  new  In  thi.s 
country,  nnil  has  lieeii  criticized  on  account  of  the  exp<'nse  in- 
volved In  malntalninK  so  larno  a  number  of  tubs  and  the  men 
necexs.-iry  to  handle  them  properly.  The  lesults  so  far  ob- 
tained seem  to  Justify  the  method,  and  it  will  undoubtedly  be 
a  feature  in  any  future  wood  block  contracts  entered  into  by 
the   city   of  Newark. 

The  specifications  further   provided   against  expansion 

as  follows: 

(1)  I'.y  iiroviding;  for  exp:insirin  jnititK  along  the  curbs,  1  Vi 
in.  wide  to  be  llllcd  with  a  suitable  bituminous  filler  capable 
of   passinf;   ,i   );ood    iienetration    test. 

(2)  By  layiiiR  the  blocks  comparativel.v  loose  in  the  pave- 
ment, in  order  not  to  have  any  tight  joints,  sand  being  care- 
fully broomed   into  the  joints. 

More  than  the  usual  precautions  against  e.\]mnsion  were 
necessary,  because  the  street  is  very  wide — 1.'53  ft.  between 
building  lines,  92  ft.  from  curb  to  curb,  and  ."^SV^  ft.  from 
street-car  rail  to  curb. 

The  street-railway  track  was  responsible  for  the  only 
trouble  experienced.  The  movement  of  the  rail  under  load 
raised  a  few  blocks  in  some  places,  but  this  liajipeiied  in 
less  than  a  dozen  spots  in  10,000  lin.ft.  of  i)avement. 
After  the  necessary  repairs  to  the  track  and  the  relaying 
of  the  blocks,  no  difficulty  was  experienced. 

Bleeding  wa.s  extremely  noticealile  on  several  very  warm 
day.s,  but  the  covering  of  the  pavement  with  a  thin  coat- 
ing of  sand  obviated  all  nuisance  from  this  cause.  During 
the  summer  and  fall  the  i)avemcnt  was  sprinkled  quite 
frequently. 

Early  in  the  fall  a  thick  coating  or  crust  formed  on 
top  of  the  blocks,  eau.sed  by  the  oozing  out  of  the  preser- 
vative and  its  coming  in  contact  with  the  sand.  The  con- 
tractor scrajK'd  this  off  and  removed  it  from  the  .street 
on  several  occasions. 

Two  sizes  of  blocks  were  used,  from  different  plants, 
and  treated  with  two  different  jireservative  oils,  Avhieh 
varied  much  in  character.  One  part  of  the  pavement 
is  laid  with  txJx8-in.  blocks,  and  the  other  with  3x4x8- 
in.  blocks,  both  of  good  quality  southern  long-leaf  yellow 
]iine.  The  oils  varied  much  from  one  another  in  naphtha- 
lene compounds  (the  fractions  between  210°  and  2'3y 
C.)  :  in  one  test  one  oil  had  four  times  as  much  as  the 
other  oil. 

Roth  orders  of  blocks  received  careful  inspection  when 
manufactured  and  were  laid  under  identically  the  same 
ins]iectiou  in  the  street  and  by  the  same  contractor,  so 
that  the  eomj)arative  results  which  may  occur  as  regards 
bleeding  and  buckling  will  be  of  particular  interest. 
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THe  First  E-^arge  Ammeiricasa 


Bv  C.  C.  Tkump* 

The  plant  arranpenients  of  the  first  American  installa- 
tion of  a  large  lliiniphrcy  direct-arting  explosion  pumji 
were  given  in  E.NoiXEEraxo  Xews,  Oct.  15,  1914;  to 
those  general  notes,  the  writer  woiikl  iicre  add  the  de- 
tails of  the  pump  itself.  It  is  siiiricicnt,  perhaps,  briefly 
to  recall  that  at  Del  Kio,  Texas,  a  single  fiCi-in.  pump  is 
being  installed  of  28,000  gal.  per  min.  capacity  against 
37-ft.  head,  the  service  being  for  irrigation  on  the  U. 
Bedell  Moore  Estate.  ^Icsquite  wood  will  be  i)uriied  in 
an  Akerhind  bituminous-fuel  producer  until  the  land  is 
cleared. 

The  design  of  this  Aiiicricaii   puiii|)  iliU'crs   from   tiic 

•Thu   Humphrey  Gas  Puiiii)  Co.,  S.viacu.-ii'.   X.   Y. 


English  prototype  (sec  En'gixeekim;  Xews.  Dec.  2,  1!)0!), 
p.  (iO.!;  Apr.  17,  1913,  p.  764;  Dec.  2o,  1913,  p.  1:531)  in 
several  important  details.  The  reqiiircments  of  American 
]>umping-enginc  practice,  as  well  as  the  experience  with 
tlie  Humphrey  pump  abroad,  have  made  it  advisable  to 
simplify  the  construction  in  every  possible  way.  Further, 
ihe  opportunity  to  standardize  the  working  parts  to  fit 
a  line  of  pumps  of  dilferent  sizes  has  been  seized,  and 
wherever  possible,  as  especially  in  the  ca.*e  of  the  water 
valves,  that  tyi)e  of  construction  has  been  adopted  which 
lias  stood  the  test  in  long  years  of  aitual  service.  The  aim 
has  been  to  combine  high  Ci-onomy  witii  the  American  pre- 
requisites of  simplicity,  reliability,  durability  and  low 
cost  of  mainteuance. 

The  comhination  of  ex])losion  cylinder,  valves  and  play 
l)i])e  which  forms  the  pump  (Fig.  1)  takes  the  shape  of 
a  short-legged  V,  the  play  pipe  extending  up  the  bank 
of  tile  Kio  (hande  at  15°  from  a  two-part  135°  bend 
upon  which  the  water  valves  and  power  cylinder  arc  set. 
The  up])er  end  of  the  play  pipe  is  held  in  a  reinforccd- 
concretc  surge  tank,  while  the  lower  end  and  bend  is  em- 
bedded in  the  bottom  of  the  concrete  ])ump  well. 

The  major  parts  of  the  unit  are  of  steel;  the  straight 
parts  of  play  pipe  and  cylinder  are  of  plate  with  welded 
or  ri\eted  joints.  The  more  intricate  parts,  such  as  cyl- 
inder head,  belt  for  gas  valves,  box  for  water  intake  valves, 
and  the  two  bends  arc  unusually  large  steel  castings.  For 
smaller  parts,  such  as  valve  cages,  a  special  cast  iron, 
known  as  "semi-steel,"  is  used  simply  for  convenience  and 
time-saving  in  manufacture.  \\'orking  parts  subject  to 
corrosion  from  actual  contact  with  water,  siuh  as  valves 
aiul  their  seats,  are  made  from  manganese  bronze. 

Blav  Bipe — The  delivery,  having  a  total  length  in 
its  straight  part  of  73Vi>  ft.,  is  made  in  three  parts  for  con- 
venience of  transportation  and  economical  distribution 
of  metal.  The  two  rings  farthest  from  the  power  cylin- 
der, where  the  pressures  arc  low,  are  made  of  i%-in.  plate, 
with  a  tensile  strength  of  (iO.OOO  lb.  per  sq.in.  The  other 
eight  rings  are  each  thicker  than  the  one  before  by  -^  in. 
until  the  one  nearest  the  bend  has  a  thickness  of  %  in. 
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All  llif  sfiims  lire  ri\clc(i   Iniit  joints  mhIi  (iiitsnl,-  st|■ll|l^ 
iiihI  Iu'ikIs  iDuntorsiink  inside  the  |>i|ic. 

|5i:n|)- Tlic  I.'i.')"  Im  lit!  Im-Iwccm  piny  |n|ic  iiiitl  i  vlinilcr 
(l''if,'.  I  ),  for  lonviMiii'iuf  in  liandlin;,'  iiinl  traiis|Mirtali(in. 
is  niatlo  of  two  stirl  tasting's  lioltcil  )n;-c(lnT.  Tlu!  two 
r»T.r»"  parts  nri'  itlfnliiai  oxccpt  tliat  llu-  tenons  an-  rc- 
vcrsoii.  Kvon  the  ftmndalioii  ln-ackcts  remain  in  tin'  sanir 
jwsitioii  on  tlie  pattern,  those  on  the  npper  part  serv- 
ing' to  ^Mp|lo^t  the  water-intake  vahes  and  < ylinder  when 
the  pninp  is  m'I   on   the   I'uiiuiiation-,   whih-  lhii>e  nn    the 
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lower  |iiirt  (reversed)  ;ire  in  ])roj)er  ]i(isiti(in  to  take  the 
tlinist  of  ihe  colunin  of  water  in  the  ])Iay  \np('. 

Waiki;  \'ai,vi> — Innnediatoly  on  top  of  the  heiul  is 
set  the  hox  for  water-intake  valves  with  its  '■hat"'-unit 
coiistriietion,  as  sliown  in  Fi<r.  2.  The  hox  itself  is  a  steel 
casting  weiiihinjr  some  1:5.000  11).  It  1ms  openings  for  IG 
**liats,"  or  eages,  eontaining  25  valves  eaeh,  or  a  total  of 
400  for  the  piini]).  The  valve  cages  are  "semi-steel"  cast- 
ings into  Avhich  tlie  valve  seats  of  manganese  hronze  are 
forced  witli  a  taper  fit  of  1  in.  to  the  foot.  The  box  is 
no  heavier  liian  the  corrosjwnding  valve  chambers  of  any 
]nnnpin'r  en'rine  of  ((iiinl  capacity,  and  it  gives  a  good  im- 
pression of  the  real  immensity  of  the  machine. 

The  water  valves  themselves  are  of  a  standard  type,  ac- 
cording to  the  Freeman  specifications  of  the  Associated 
Factory  Mutual  Fire  Insurance  Companies. 

This  valve  differs  from  the  standard  Underwriters'  valve 
ill  that  it  is  5  in.  in  diameter,  the  largest  standard  valve 
being  4  in.  The  larger  valve  is  permissible  in  view  of 
the  slower  speed  and  more  gradual  closing  of  the  water 
valves.  The  nse  of  the  plain  rubber  or  fiber  disk,  rigid 
center  stem,  large  spring  and  self-retained  guard  makes  it 
a  most  reliable  and  convenient  valve.  The  retaining  nut 
of  brass  is  held  in  ])lace  by  a  hexagonal  .socket  in  the  guard 
under  spring  pressure,  but  may  be  removed  with  the  fin- 
gers of  one  baud  whenever  it  becomes  necessary  to  renew 
the  valve  disk.  The  valve  disks  on  the  Del  Rio  pump,  be- 
cause of  sand  in  the  river  water,  will  be  of  a  composi- 
tion which  has  given  satisfaction  in  water-w^orks  ser- 
vi<-e  under  similar  conditions.  Every  feature  of  the  en- 
tire water-valve  construction  has  been  thoroughly  tested 
in  long  years  of  service  on  all  kinds  of  pumping  engines; 


alho  iiK  adaptahilits  to  the  lluiii|ihriy  pump  has  liecn 
priiM'd  liy  I'XpenmiMitN  duiiii;.'  three  years'  actual  oper- 
ation. 

I'nwKii  (-'VM.vitKii  The  cyliiidi-r,  which  is  plaiol  junt 
alxive  Ihe  water-valve  Imix,  forms  part  ol  the  combustion 
ehaniher.  It  i«,  in  lliiH  ease,  a  piece  of  riveted  pipe,  (Ki 
in.  inside  diameter  and  HU  in.  long.  The  plate  is  j;';  in. 
thi(  k  with  triple-rixeted  hiitt-stra|i  joints  inside  and  out. 
'I'he  rivets  are  I  ^\  in.  in  diameter  with  the  heads  inside 
the  pipe  countersunk.  The  flanges  are  of  cast  steel  riv- 
eted on,  drilled  for  forty-four  2'/|-iii.  holts. 

Sl'l'CI.V  AND  KxilAisT  N'ai.vIvK — Tlic  licit  for  ;.'a- 
\alveH,  shown  in  Kigs.  1  and  ;t,  carricK  the  imj)oitant 
working  parts  of  the  pumping  engine.  The  helt  itself  is 
a  steel  easting  weighing  about  ^.'I'lO  lb.  It  forms  a  dou- 
hle-walled  section  of  the  (i(i-iii.  cylinder,  through  which 
openings  are  provided  for  valves  for  the  inlet  of  gas  and 
air  mixtures  and  the  (exhaust  of  products  of  combustion. 
These  o|ienings  are  20  in  numher,  all  at  one  level  :  12  are 
for  exhaust  and  eight  for  mixture  valves.  In  order  to 
have  an  even  distribution  of  flow  of  gases  into  and  out 
of  the  cylinder,  these  opi'iiings  are  arranged  in  groups 
of  two  for  mixture  and  three  for  exhaust,  separated  by  a 
ilividing  wall  which  runs  over  exhaust  valves  and  under 
mixture  valves,  around  th(!  annular  space  between  the 
outer  and  inner  walls  of  tlie  belt  itself.  Thus  the  belt  is 
divided  into  an  u|)per  eliamher  ])ro\  ided  witli  a  rectangu- 
lar opening,  to  which  the  gas  j)ipc  is  connected,  and  a 
lower  chamlier  with  two  larger  similar  oj)enings  faced 
and  studded  for  attaching  two  nonreturn  valves  and  the 
exhaust  pipes.  The  exhaust  gases  are  led  downward  to 
allow  any  water  carried  with  them  to  drain  off.  Drain 
])ipes  for  this  purpose  are  to  be  seen  in  the  bottom  of 
the  nonreturn- valve  casings. 

Tlie  nonreturn  valve,  .seat  and  casing  comprise  three 
])arts.  The  seats  are  iron  castings  fastened  to  the  belt 
openings  with  studs.     The  brass  swing  valves  themselves 
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are  ])iv()ted  at  the  center  aiul  hung  from  hinge  i)olts  car- 
ried in  the  upjter  corner  of  the  casings.  These  are  of  cast 
iron  and  are  bolted  to  the  Haiiges  of  the  seat  castings. 
The  exhaust  pipes  are  led  vertically  upward  from  a  round 
opening  in  the  top  of  each  nonreturn- valve  casing. 

Each  mixture-valve  cage  is  assembled  as  a  unit  (see 
Figs.  4,  5  and  fi).  It  comprises  a  double,  flat-faced 
l)ronze  valve  of  the  mushroom  type  with  a  ]-in.  tubular 
stem  expanded  into  the  valve-head  casting  and  fastened 
with  a  driven  taper  plug.  The  tubular  stem  is  recog- 
nized construction  for  large  air  compressors  where  the 
valves  work  horizontally,  and  is  light  and  durable.  The 
outer  end  of  the  valve  stem  is  threaded  inside  for  a  lock- 
ing nut  or  head,  which  is  fastened  by  an  expanding  holt 
acting  inside  the  quarter-threaded  projection.  The  scat 
on  whicii  the  valve  works  is  also  double  faced,  two  con- 
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centric  openings  being  provided  of  e(|uivaleiit  area.  Tlie 
inner  one  is  for  air  drawn  from  tlie  atniosphero  directly 
through  the  cage  cover  around  tlic  valve  stem.  The  outer 
one  takes  gas  directly  from  the  ui)per  chamber  of  the 
belt.  This  arrangement  keeps  any  tar  or  other  inipuri- 
ties  which  may  be  carried  in  the  gas  as  far  as  possil)le 
away  from  tlic  moving  stem.  The  seat  casting  is  of  l)ronzc 
and  fits  into  the  opening  through  the  inner  wall  of  the 


gas  may  be  controlleil.  A  setscrew  through  the  e 
bracket  to  liold  the  adjustment  when  once  made 
pletes  tlie  unit. 

l'a|)er.  copper  or  ashcvtos  packings  can  he  used 
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Figs.  4  and 


Two  Views  of  Assembled  Mixtuue  and  Exhaust  Valves 


Four  studs  through  the  corners  of  the  cage  cover  serve 
to  hold  the  entire  mixture-valve  nnit  in  place  and  allow 
its  removal  without  distnri)ing  any  connections  whatever. 
On  this  cover  (Fig.  5)  is  carried  the  locking  lever,  hnng 
on  a  pivot  stud,  set  at  such  an  angle  as  to  allow  the  hooked 
end  to  wedge  under  the  stem  head  and  lock  the  valve 
tight.  This  feature  alone  on  a  small  pump  was  found 
to  reduce  the  gas  consumption  by  several  per  cent.    These 
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gas-vaive  belt,  while  it  is  carried  in  a  cast-iron  cage  which  the  inner  joint  of  the  valve  seat  with  the  cylinder  wall. 
is  bolted  into  the  corresponding  openings  in  the  outer  The  outer  joint  is  made  under  the  cage  cover  by  a  round 
wall.  ])acking  of  gutta  percha  or  rubber  sqiieezed  into  a  corner 

hy  a  conical  bevel  so  that  the  endwise  distances  need  not 
he  too  e.xact. 

The  exhaust-valve  cage  unit  is  interchangeable  with 
that  for  mixture  and  differs  from  it  in  only  a  few  de- 
tails.    The  valve  is  of  the  same  mushroom  shape  as  the 
mixture  valve,  except  in  having  only  one  flat  face  at  its 
outer  circumference.     This  makes  it  lighter  in  weight, 
which  is  of  special  advantage  since  the  exhaust  valve  is 
closed    suddenly    by    the    rising   wa- 
ter in  the  cylinder.     The  valve  also 
is  opened  by  the  outside  spring  and 
much  depends  upon  getting  it  open 
immediately  at  tlie  end  of  the  expan- 
sion to  atmospheric  pressure  to  secure 
a  full  volume  of  scavenging  air  by  the 
suijsequent  suction.  This  air  is  drawn 
in  through  the  exhaust-valve  cage  di- 
rectly.     A    sjiring-dosed    scavenging 
valve  which  has  its  seat  against  the  in- 
side  of   the   exhaust-cage   cover   pre- 
vents the  products  of  combustion  from 
escaping  into  the  air,  and  the  nonre- 
turn valves  between  the  lielt  and  ex- 
haust  line  keep  the  exhausted  gases 
from  returning  into  the  cylinder  in- 
stead of  the  fresh  air. 

The  exhaust  seat  is  a  bronze  casting 
similar  to  that  for  the  mixture  valve, 
but  witlKuit  tlie  concentric  walls  nec- 
(ssary  to  divide  gas  fnuii  air  jiassages.  The  full-length 
stem  guide  is  used  as  a  rider  for  the  scavenge  valve  and 
the  four  ribs  hold  its  toliiu-lironze  spring  in  place.  The 
cast-iron  cage  is  from  the  same  pattern  but  linislicd  lor 
the  ..'<caveiiging-valve  seat  and  not  for  any  throttle  plate. 
The  locking  lever  is  simply  reversed  in  angle  of  ])ivoliiig 
and  locks  the  valvi'  in  the  o|)posite  direction.  The  spring 
bracket  is  the  same  excejit  for  the  adjusting  .screw  which 
is  designed  to  guiile  a  larger  ojien-eoiled  compression 
spring.    Thus  the  unit  construction  of  the  gas  valves  gives 
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locking  levers  are  so  shaped  that  tiny  liaiig  in  position 
to  lock  the  valve  and  no  spring  is  required.  Their  upper 
end  i.H  button-shaped  to  engage  with  a  lug  on  the  inter- 
locking chain  which  displaces  them  to  unlock  the  valve. 
The  spring  which  closes  the  mixture  valve  is  of  close- 
wonnd  tension  helical  form  and  is  adjiistalde  by  means  of 
a  screw  Iield  in  a  cast-iron  hnicket  holted  to  the  ca-.T  at 
its  lower  edge.  This  hrackct  also  retains  a  throttle  plate 
with  pie-sha[ied  openings  corresponding  It)  those  in  the 
cage  cover,  whe^ehy  the  supply  of  air  to  be  mixed  with  the 
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Ihc  (vliiulir  II  wtirkiiiaiilikc  a|i|Hiiiiiii(c.  iiikI  iI   ih  imr.lly  ('*')  ciipi^ch  tin-  miMiiiv  valve  luck  lev. in.  moving'  tlicm 

in'iostiiiry  to  |n>iiit  <int  tl»i>  a(lvaiilii;,'rs  nf  liaviiij,'  to  carry      l<»  unlock  |MiKilii>ii   fr Ilic  ;,'ravily   l"c  k   prcviniiKly  uh- 

onlv  »>iK'  ctiin]ili'(c  valvo  assiMiilily  a-  a  spare  for  nicli  kiml  Himicil. 

,,r  valve.  The  cliaiii   in  niovt'd   liy   (wo  Kiiiall   liyilraiilic  cii;,mik-h 

Vai.vk   iMi.Ki.oiKiNd      lT|M.ii   the   iiilerlnckiii;;   iiifcli-  called  ••MiifterK."'     Kacli  lonniHlH  of  a  spriii;;-loa<li;(l  hori- 

aiiisni  ilepeiitls   the  entire   pussil.ility  c)f   the   fonr-stroki.!  zonlal  piston  in  a  Hiii;.'le-acliii^'  cyiiiifler  of  a'/y-in.  diiun- 

cyelo.     As  will  ho  renienihered  fniin  forinor  dcscriptioiiH  cU-r  connected  with  the  play-pipe  presHurcH.     From  Fi^jh. 
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of  the  Iluiiipiirey  puniii,  the  operation,  hrielly,  is  as  fol- 
lows : 

A  charjre  of  gas  and  air  is  exploded  in  the  power  cyl- 
inder ahove  the  water  colunin  which  forms  the  working 
piston.  The  water  is  driven  downward,  the  water  valves 
are  closed  and  the  liquid  in  the  wiiole  j)lay  i)ipe  is  set  in 
motion.  Inertia  of  the  water  column  permits  expansion 
of  the  exploded  charge  to  below  atmospherii'  pressure 
when  first  the  scavenging,  exhaust  and  water  valves 
open.  A  return  surge  of  the  play-i)ii)c  column  follows,  and 
near  its  end  the  exhaust  valves  are  closed  hy  impact  of 
water.  A  second  forward  surge  is  .>;et  up  hy  the  trapped 
and  com])resscd  gases  and,  when  the  pressure  falls  below 
atmosj)heric,  a  fresh  charge  of  gas  and  air  is  drawn  in. 
Finally,  this  is  coni])ressed  by  the  second  return  surge 
and  exploded,  whereupon  the  cycle  repeats. 

From  the  foregoing  it  is  seen  that  it  is  nece.s.sary  (1  ) 
to  lock  the  mixture  valves  and  unlock  the  exhaust  valves 
during  the  expansion  following  the  ))ower  stroke  and  (2) 
to  lock  the  exhaust  valves  and  to  unlock  the  mixture 
valves  during  the  charging  stroke.  This  is  accom])iisheil 
by  a  sjirocket  roller  chain  stretched  around  the  belt  above 
the  gas  valves  and  c-arrying  lugs  which  engage  the  locking 
levers  of  the  exhaust  valves  in  one  direction  and  the  lev- 
ers of  the  mixture  valves  in  the  other  direction.  With 
each  explosion  the  chain  and  lugs  are  moved  against  the 
ui)i)er  ends  of  the  exhaust-valve  lock  levers,  but  the  valves 
do  not  open  until  the  pressure  is  below  atmospheric.  On 
the  following  "cushion'"  the  chain  is  moved  in  the  oppo- 
site direction,  which  (1)  disengages  the  exhaust-valve 
levers  and  allows  the  valves  to  be  locked  by  gravity   and 

Connection  to 
Ploy  Pipe; 


S  and  10  it  is  .seen  that  a  spring  ])laced  between  piston- 
rod  spearhead  and  chain-control  lever  causes  the  spear- 
head to  engage  upper  and  lower  studs  on  the  chain  lever, 
securing  the  reverse  motions  desired.  The  chain  lever  of 
the  shifter  is  connected  directly  thiougli  a  shaft  and 
sprocket.  .Ml  working  i)arts  of  the  shifter  are  of  bronze. 
Ignition — The  sliiflcrs  also  serve  to  actuate  tiie  "lim- 


Fiu.  I).    AssKMHLEi)  (Jas  Belt;  Dei-  Rio  Pr.vii' 

ers"  or  contact  makers  for  the  electrical  ignition  system. 
Contact  is  made  only  near  tlie  end  of  "conipression''  and 
the  exact  timing  and  duration  may  be  varied  to  produce 
the  correct  cllVct  ui)oii  coml)ustion. 


Flu.  8.     Section  tiii!Olgh  SiuFTEit  ok  Valvk 
Inteklock 


Tiu.  10.    Tart-s  of  the  TiiLix(i  Attacumknt 
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TIk'  whole  iguition  system  is  one  of  the  most  impor- 
tant details  and  to  seeure  complete  reliability  under  the 
l)eculiar  conditions  was  i»o  small  task.  The  presence  of 
water  in  the  combustion  chamber  i)reclu(Ied  everythiui; 
Imt  electric  ignition  and  two  high-power  jump-spark 
systems  are  employed. 

A  special  spark  plug  was  required,  iucapable  of  l)eiug 
short-circuited  by  water.  There  is,  in  addition,  a  set  of 
tiie  conventional  automobile  plugs,  spark  coils  and  storage 
l)atteries  for  hand-wiring  of  the  initial  charge  in  starting. 

All  of  the  spark  plugs  for  these  several  ignition  sys- 
tems are  placed  in  the  cylinder  head,  a  steel  casting  of  a 
ilattened-dome  shape.  The  induction  coils,  or  transform- 
ers, are  fastened  as  near  to  their  respective  plugs  as 
possible  to  reduce  the  danger  of  leakage  of  high-voltage 
discharges  and  are  })rotected  as  far  as  possible  from 
moisture. 

The  domed  head  is  also  i)ierccd  witli  numerous  holes 
for  connections  to  admit  air  and  gas  for  starting.  Start- 
ing is  easily  carried  out  with  a  two-cylinder  compressor, 
pumping  air  and  gas  in  proper  proportions  by  separate 
pipes  to  a  T  just  outside  the  dome.  The  first  cylinder 
full  of  inflammable  mixture  fired  will  often  be  enough 
to  start  the  colunni,  fill  the  i)lay  pipe  with  water  and  set 
up  surges  strong  enough  to  make  the  pump  pick  u[)  its 
regular  cycle.  The  ignition  and  valve-interlocking  sys- 
tem may  be  operated  by  haiul  and  one  of  these  huge 
pumps  can  be  i)ut  in  full  operation  from  cold  condition  in 
les.s  than  a  minute. 

Once  started,  little  skilled  attention  is  required.  There 
are  none  of  the  heating  and  lubrication  troubles  found 
with  big  gas  engines,.  The  worst  that  lan  hap))en  is  to 
have  the  i)ump  stop  from  lack  of  water,  gas  or  ignition. 
With  the  means  of  supply  for  each  of  those  duplicated,  as 
in  the  Del  I{io  pump,  this  failure  becomes  only  a  remote 
])ossibility.  The  pump  lias  been  designed  and  the  installa- 
tion made  under  Humphrey  and  Smyth  i)atents  by  the 
Humphrey  (}as  Pump  Co.,  of  Syracuse,  N.  Y.  W.  H. 
Smyth,  of  Berkeley,  California,  is  the  inventor  who  was 
among  the  first  to  raise  water  by  direct  explosion  of 
fuel  gas  in  the  United  States. 
•■*  '■*! 

Flan^e-Beariirag  TracR  Effafteipsec- 
tioiTJis  for  Street  RaaS^iwaiS^s 

To  reduce  the  .siioi  k  and  poiiiuling  ul'  wlicels  in  cross- 
ing the  gaps  in  rails  at  track  intersections  on  street  rail- 
ways, it  is  a  very  general  practice  to  i)uild  the  speiial 
work  for  the  intersection  with  the  flangeways  filled  at 
the  rro.ssing  frogs  .«o  as  to  engage  the  wheel  flanges.  In 
this  way  the  wheel  treads  (including  false  flanges  on  worn 
wheels)  are  raised  clear  of  the  rail  head  and  the  wheels 
ride  past  the  gaps  on  their  flanges. 

In  earlier  track  construction  of  tliis  type,  tlie  llangc- 
bearing  feature  was  soon  lost  or  ini])aired  by  the  wear  of 
the  flange  filler.  In  modern  construction,  manganese! 
steel  is  used  to  carry  tlie  flanges  and  sustain  the  wear,  but 
in  many  designs  (particularly  those  having  hard-steel  in- 
serts at  the  crossing  frogs)  tlie  parts  arc  so  short  as  to 
give  a  steei)  incline  (ai)ont  I  in  1(>)  for  raising  the  wiieel. 
This  results  in  a  sharp  blow  as  the  wheel  llange  engages 
the  inclined  end  of  the  flangcway  filler,  and  causes  shoi  k 
and  vibration  to  the  wlieel  and  car  as  well  as  to  the  track 
and  its  foundation.  This  is  especially  the  case  with  worn 
wheels  having  deep  flanges. 


In  an  improved  design  of  flange-bearing  track  inter 
.'•ection,  the  nuingancse-steel  flangeway  fillers  are  made 
with  end  inclines  of  a  very  light  angle  (about  1  in  40) 
so  as  to  engage  and  raise  the  wheels  easily,  whether  thev 
have  standard  or  deep  flanges.  The  fillers  extend  over  the 
entire  length  of  the  crossing,  and  end  in  similar  inckines 
which  lower  the  wheels  easily  and  smoothly  to  tlieir  nor- 
mal tread-bearing  position  on  the  rails.  This  plan  can- 
not well  be  employed  with  frogs  having  hard-steel  inserts, 
as  it  is  undesirable  to  use  inserts  of  the  length  which 
would  be  required.  It  can  be  introduced  readily  with 
continuous  fillers  of  manganese  steel.  The  crossing  shown 
in  the  accompanying  drawing  has  a  solid  manganese-steel 
casting  for  the  flangeway  filler  (upon  which  the  wheel 
flanges  ride),  with  an  ordinary  rail  on  each  side. 


Sec+ion     along    Flangeway 

STAND.utn  CoxsTia'cTiox  Foi!  Stuekt-Uailway  Ti!A(;k 

Ci!ossixc;s  OK  Intekseitions,  with  the  Wheels 

Ihoixci  ox  Theh!  Fl.vxoes;  Methoi'olit.vx 

Stkeet  Rv.,   Kansas  City,  Mo. 

The  cored  holes  in  tlie  manganese  filler  are  filled  with 
spelter.  After  the  crossing  is  assembled  these  holes  are 
drilled  and  reamed  so  as  to  give  the  bolts  a  driving  fit. 

This  design  practically  eliminates  wear  and  battering 
of  the  corners  at  the  rail  inter.sections  and  substitutes  a 
rolling  wear  on  the  flangeway  filler.  The  depth  of  flange- 
way as  shown  is  %  in.  A  suHicient  depth  must  be  al- 
lowed for  guiding  the  wheels,  but  apart  from  this  the 
shallower  the  flangeway  is  made  the  better,  as  it  gives 
more  metal  for  wear  and  a  longer  life  for  the  crossing. 
The  cost  is  somewhat  higher  than  for  track  intersections 
of  the  ordinary  types,  but  this  is  likely  to  be  more  than 
t.irsef  by  flic  binger  life  of  the  crossing.  The  easy-riding 
pnipcrty   (with  coinjiarative  noiselessne-ss)   is  an  impor- 


i!)i; 


K  N  (i  I  N  !•;  !•:  i;  I  \  c    \  i:  u  s 
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tiinl  iiil\aMla;;o  wliicli  is  voiy  (•vnltiil  to  itiisKciiyrrH  niul 
the  |Mililic,  and  ono  wliich  will  liavc  mi  ofTcet  in  rcdiuiiiK 
tlif  wear  and  toar  npoii  track  rdnmlatioiis  and  ndlin;,' 
.•itiit  k. 

Sfvoial  (Tossiniis  luni-  Iuh'Ii  made  in  tldx  way  and  lia\c 
proM'd  sntisfaitoiy  in  MTvici-.  'I'lu'  .••liork  and  wrar  an- 
iMUi'li  loss  than  in  oilier  i  rossinf^s.  and  a  s|ic(ia!  fraturc 
IS  till'  ri'diiilion  of  noise  as  cars  pass  omt  llie  iio-«in;;. 
it  is  consideivd  that  this  ('onstniction  will  he  innrl:  nioic 
satisfaittH-y  than  i  rossiii;,'s  of  the  easl-lioiind  type  with  in- 
sert plates,  and  proliahly  more  satisfaelory  than  ^ros^in;,'s 
of  solid  nianpmese-steel  eastinus.  A  inoposcd  nioililieu- 
tion  of  the  design  simwii  is  (o  use  rolleil  nian;,'anese-stool 
rails  for  the  ninninir  rails. 

This  form  of  trark  interseition  or  erossiii;,'  is  the  de- 
siirn  of  .\.  K.  Harvey,  Chief  l'!n,t,diieer  of  the  Metropolitan 
•-"eel  liv..  Kaii>a>  I'itv.  M<>. 


locM  Timralber 


Uy  t. 


I<  AWS' 


.\  (oinpressioii  test  of  a  l".'\r.'-in.  hendoik  stick  which 
hail  heen  suhmerfied  about  !'•  yr.  apo  wa.s  reei'ntly  made  in 
tiie  (iOO.UOOdI).  testinjj:  machine  at  Woiisselaer  Polytechnic 
Institute. 

The  timber  was  1()  ft.  !•  in.  Ioml'.  It  came  from  the 
jirillajje  under  one  of  tlie  liiiard  piers  of  the  Con^jress  St. 
brid;ie  at  Troy,  X.  ^'..  and  had  lieen  uiidi'r  water  for  a 
period  of  about  10  yr.  'V\\v  pier  from  which  it  came  failed 
shortly  after  the  flood  in  the  si>rinfi  of  1!)|;5;  the  wreck- 
ape  was  removed  from  the  river  tiic  followin<i  summer, 
and  the  tindier  was  taken  to  one  of  the  material-tcstini,' 
laboratories  of  Rensselaer  Polytechnic  Institute.  It  was 
kept  in  the  oi)eu  air  for  a  period  of  .'5  mo.  and  then  placed 
in  a  dry  room  for  a  little  over  !)  mo.  The  process  of 
dryinjr  out  caused  the  tind)er  to  check  somewhat  aloiiir  the 
center  line.  In  addition,  tliere  were  a  number  of  1-in. 
holes  throujrh  it  where  driftludts  liad  l)een  driven  to  hold 
the  various  layers  of  timl)er  to<rether  in  tlie  jrrillape.  These 
Iiolcs  were  all  parallel,  only  one  at  a  cross-section,  and 
were  spaced  about  .'5  ft.  apart. 

The  column  failed  under  a  load  of  ;?8I.000  11).  Failure 
he;ian  by  the  openiiifr  up  of  the  season  checks  at  one  of 
the  bolt  holes,  which  caused  the  timber  to  split  in  two 
parts,  and  was  co]n])leted  by  the  crushinjr  of  the  e.xtreme 
fibers  near  the  center. 

Comparing  the  results  of  the  test  with  tlie  C.  Shaler 
Smith  formula  for  average  yellow-pine  cohmnis,  viz.: 

5000 
p  =~ 


1  + 


1-' 


250  (P 

where 

p  —  ultimate  strength,  11).  ])cr  sq.in. ; 

fl  =  least  dimension,  in. : 

/  =  length,  in  ; 
It  will  be  seen  that  the  constant  of  .")0(lO  in  the  formula 
should  he  replaced  by  4200. 

The  results  from  a  single  test  of  this  c  haracter  are  by  no 
means  conclusive,  yet  the  rather  remarkable  strength 
shown  in  this  instance,  con.sidering  that  the  material  is 


heinlork.  lends  to  iinlicate  that  imnicrsirm  in  water  for 
MUch  a  long  time  docM  not  decrease  the  column  strength 
of  limber  if  il  ho  i*ulme(piently  |H'nnill<'i|  to  dry  out. 

It   is  e.v|M'«ted  that  in   the  rebuilding  of  the  CongrcHS 


•Professor  of  R.Ttional  anfl  Technical  Mechanics,  Rensselaer 
Polytechnic  Institute,   Troy,  X.  Y. 


IIe.mi.ock  Stick  ix  Testing  .Macium;  aitki;   10-Year 

SUBMEliSION 

(The   timber  was   12x12    in.   bv  16  ft.  9   in.     U   showed  an  ulti- 
mate strength  of  2G70  lb.  per  sii.in.) 

St.  bridge,  recently  begun  by  the  Fort  Pitt  Bridge  Co., 
more  timber  of  this  character  will  become  available  for 
testing  purposes. 


A  Slnsrlr  Strict  rnmmisninnrr  at  Normilk,  Conn.,  since 
thi-  consoMriation  in  IDl.'!  nf  that  city  with  Norwallc,  South 
.\orwaIk,  the  Kirc  District  of  East  Xorwalk  and  the  former 
Town  of  Xorwalk,  has  charge  of  tlie  oneinooring  work  and 
all  the  street  work  formerly  handled  by  two  city  enginrers,  a. 
'own  engineer,  three  selectmen  and  two  street  commissioners. 
.Such  sewerage  systems  as  existed  are  also  under  the  juris- 
diction of  the  street  commissioner.  Three  separate  water 
plants  still  e.xist,  each  under  the  charge  of  three  commis- 
sioners. The  office  of  Street  Commissioner  and  City  En- 
gineer Is  now  filled  by  G.  A.  Sherron. 
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ir  Experimnieinitg^l 

By  R.  Fleming* 


.im 


SYNOPSIS — A  discussion  of  the  current  forrmi- 
la-i  for  relation  between  wind  pressure  and  velocity, 
relation  between  pressure  on  normal  planes  and 
planes  inclined  to  the  ivind,  and  several  other 
phases  of  wind  pressure.  The  author  brings  out 
strikingly  how  inadequate  is  the  experimental  basis 
for  the  formulas  and  figures  commonly  employed. 
Later  papers  will  discuss  choice  of  irind-pressure 
values  for  mill  buildings  and  bridges,  and  wind 
stresses-. 

The  purpose  of  this  article  is  to  jrive  the  batiis  from 
which  some  of  the  commonly  used  formulas  for  wind 
pressure  arc  derived.  Even  the  engineer  who  wishes  to 
know  only  the  wind  pressure  in  ]iounds  per  square  foot 
for  which  he  shall  make  provision  in  his  structure  will  bo 
lietter  equipped  for  designing  if  he  is  acquainted  with  the 
foundations  on  which  ordinary  i)ractice  rests. 

RkL.VTIOX  liETWEEX  WiN'D  PkESSUKE  AND  "\'ELOCITy 

In  view  of  the  extent  of  the  literature  on  the  subject  it 
might  reasonably  be  supposed  that  the  elementary  prin- 
ciples of  wind  pressure  are  dcterniined,  a'  least  theoretic- 
ally. ITow  near  this  is  to  being  the  case  may  be  inferred 
from  the  following  extracts  taken  from  two  modern 
American  textbooks,  each  of  which  is  regarded  as  an 
authority.  Marburg,  in  his  Framed  Structures  and 
Girders,  under  ''^Vind  Pressure,"  writes : 

Theoretically  the  pressure  p  in  lb.  per  sq.ft.,  on  a  plane 
surface  normal  to  the  direction  of  flow  of  a  fluid  having  a 
relative  velocity  v,  in  ft.  per  sec.,  is  equal  to  the  weight  of 
a  vertical  column  of  the  fluid  having  a  cross-section  of  1 
sq.ft.  and  a  height  h  in  ft.  equal  to  that  through  which  a 
freely  moving  body  must  fall  to  acquire  the  velocity  v.  If 
w   denotes  the  weight  of  the   fluid,  in   lb.   per  cu.ft., 

wv- 

p    =    wh    =    (1) 

2g 
For   air   at   a   temperature   of   32°    F.    and    at   a    barometric 
pressure   of   760   mm.,  w   =    0.081.     Letting  g    =    32.2, 

p   =   0.00126  v»  (2) 

If    V    denotes    the    velocity    of    the    wind    in    miles    per    hour, 
V  =   1.47  V,  whence  equation  (2)  becomes 

p    =    0.0027  V=  (3) 

Burr  and  Faik,  in  The  Design  and  Construction  of 
Metallic  Bridges,  under  '"Stresses  due  to  Wind"  write: 

Tf  the  wind  were  directed  as  a  finite  stream  against  an 
infinitely  large  surface,  so  that  the  direction  of  the  air  is 
completely  changed,  an  equation  expressing  the  force  against 
that  surface  may  be  obtained  from  the  laws  of  mechanics. 
Let 

W        the    weight    of    ail-    directed    against    any    normal 

surfaei'   in   a   given    time; 
w        the   weight    in   pounds   of   one   cubic   foot    of   air; 
V  ;     the    velocity    of    wind    in    feet    per   secnnd ; 
u  =  the    area    of   cross-section    of   the   wind    stream. 
Then   W    =   wav. 


Let 


M. 


the    masii    of   air    of    the    weight    AV; 
g  —  the    licceleration    due    to    gravity     —     33.2    foct    per 

second: 
P  —  the    force    acting    on    the    area    a. 
\Vv  wav" 

Then    F   _    Mv    = il) 

K  g 

If   a    he   taken   at    1    sq.ft.,   and   w   at   0.0S07   lb.   por   cu.ft.    for 
teniperuture    of    32'     F.    and    a    barometric    pressure    of    7fi0 

•American    Mrldge   Co..    30    Church    St.,    New    York    City. 


mm.,  and  if  v  be  replaccu  by  V.  the  velocity  in  miles  per 
hour,    then 

F    =    0.0054   V-  (2) 

The  reader  will  observe  that  starting  witli  the  same  as- 
sumptions one  author  finds  tlic  resultant  pressure  to  be 
twice  that  of  the  other.  Both  authors  make  haste  to  write 
that  the  theoretical  conditions  upon  wiiich  their  formula 
i-i  based  do  not  exist.  A  cu.<hion  of  air  is  formed  in  front 
of  the  plate  and  a  partial  vacuum  at  the  back ;  there  is  a 
certain  amount  of  air  friction  and  tlie  change  of  direction 
is  not  complete.  The  student  facing  such  conflicting 
theories  on  the  very  fundamentals  of  wind  pressure  maj 
veil  raise  the  question  of  authority. 

Tt  is  almost  impo.'jsible  to  give  undue  credit  to  Sir  Isaac 
N'owton  for  his  work  in  the  realms  of  science  and  mathe- 
matics. ITis  great  book  was  the  PliilosojiJiia  Xaluralis 
Prinrijiin  Mathrnifiliia.  or  "The  Mathcinatica!  Priiici])l('s 
(>f  Xatural  Philosophy,"  commonly  called  the  Principia. 
Originally  published  in  IfiSfi.  revised  editions  were  is- 
sued in  1713  and  lT"2fi.  Modern  hydrodynamics  had  it> 
(>rigin  in  the  second  book,  treating  of  Motion  of  Bodies  in 
Pcsisting  ^[odiums.  .'Section  YTIT  of  this  book  is  entitled 
"Of  Motion  Propagated  through  Fluids."  A  translation 
of  Prop.  XLX'III  ( Xewton  wrote  in  Latin)  reads: 

The  velocities  of  pulses  propagated  in  an  elastic  fluid  are 
in  a  ratio  compounded  of  the  subduplicate  ratio  of  the  elastic 
force  directly,  and  the  subduplicate  ratio  of  the  density  in- 
versely: supposing  the  elastic  force  of  the  field  to  be  pro- 
portional to   its  condensation. 

-yj  p 
Tliis  means  that  the  velocity  (;  varies  as  -;    ,  or  p  vanes 

V  '' 
as  dr'-.     For  wind  pressure,  the  density  of  the  air  being 
constant,  we  have  the  law  that   the  ]H-e.ssuie  varies  di- 
rectly as  the  square  of  the  velocity,  which  has  remained 
almost  undisputed   since   Xewton's  day. 

Furthermore,   according   to    Xewton,    for   an   area   of 

unitv,  //  =  (//(,  in  which  h  =   ,-     is  the  distance  througii 
- "  -Zg 

which  a  heavy  body  must  fall  to  acquire  the  velocity  r, 
g  being  the  coefficient  of  gravity  or  ;3"^2.  Tlii.;  may  be 
called  the  Xewlonian  theory,  and  has  been  followed  by 
a  host  of  writers,  including  Marburg  (quoted  above). 

W.  J.  M.  Ilaiikine  was  one  of  the  master  mathema- 
ticians of  the  nineteenth  century.  In  his  lifteenth  year 
his  uncle  presented  him  with  a  cojiy  of  Xewton's  Prin- 
iijiid.  which  he  read  carefully,  lie  remarks,  "This  w.is 
I  he  fouiuhition  of  my  knowledge  of  the  higher  mathe- 
matics, dynamics  and  physics."  But  the  pupil  did  not 
blindly  follow  the  master.  In  his  Applied  Mechanics, 
In  has  a  .section  devoted  to  "Mutual  Impulse  of  Fluids 
and  Solids."  .\  jet  of  (luid  .1.  striking  a  smooth  sur- 
face, is  deflected  .so  as  to  glide  along  the  surface  in  that 
Iiath  which  makes  the  smallest  angle  with  its  original  di- 
rection of  motion.  Let  r  be  the  velocity  of  the  particle 
of  Iluid.  (J  the  volume  discharged  per  second  equal  to  A  v. 
il  the  density,  and  0  the  angle  by  whic  h  the  direction  of 

molion   is  dellccted  ;  tlien  is  the  momentum  of  the 

V 
quantity  t^^  HnnI   whose  motion  is  deflected  per  second. 
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Willi  llifso  iiotntioiis  (Iio  gcnoral  cfniuliDii  fur  llir  fonc 
/•'.r  |iL'iiHiuIiiiiliir  to  the  iiliiiii-  in  (|iiustioii  in  foiiinl  to  be 

/V  =  '''/''(]  —r„s(f) 
.'/ 

For  the  pnrticuliir  iiisr  of  ilu'  itliiiir  at  rij{lil  niiiflcH  tn  the 
ji't  or  0  —  !»!)' 

,,        '/'/  (*      <IA  V* 
/'.}■  =      '     a 

.'/  .'/ 

'I'liis  may  be  called  tlic  iinpai  1  ilicurv.  and  is  fuilowcd  in 
.-oiiif  ti'xllioiiks,  inchiiliiij,'  that  nf  Uiirv  and  Iwilk. 

From  tlu'  tinio  of  Xcwton  until  tliis  day  a  Inns  line  of 
invt'sti;;att)rs  liavc  sonirlit  by  cvixTiincnt  to  oi)tain  tlic 
\aliu'  of  k-  in  tlif  formula  /'  =  IV-,  in  wliich  /'  —  pros- 
Miro  in  lb.  por  sq.ft.  and  V  =  velocity  in  milcH  per  hour. 
As  before  noted,  accordinjr  to  tlie  Ncwluii  roinmla  /r  i-* 
fMM)'.?7  and  with  the  same  assumptions  accordinj;  to  Ran- 
Icine  k  is  O.OO,")!.  What  is  known  n.<?  the  Smcaton  for- 
mula held  almost  uni\ersal  sway  for  150  years  and  is  still 
m  use.  It  is  very  .-imple.  /'  =  ^/.,„„V^.  In  the  Philoso- 
phical Transaciion.'i  of  the  Hoyal  Society,  En<j;land,  for 
tlie  year  HT)!)  is  a  lengthy  pai)er  entitled.  An  Experi- 
iiicntal  Enquirji  (unceruing  the  Xahiral  Power  of  Water 
ttitil  W'iiul  lo  Turn  }fllls.  ami  Oilier  Mndiines.  De/ieml- 
ifg  on  a  Circular  Modou.  fii/  Mr.  J.  Smealon,  F.  /?.  .*>. 
Tart  III  is  "On  the  Construction  and  Etfects  of  Wind- 
mill-Sails." For  his  cxperinuMits  Snieaton  constructed 
en  elaborate  machine  or  whirlinsi-table  in  which  fixed 
sails  revolved  throii'rh  the  air  almut  a  siven  axis  and  their 
velocities  were  measured  by  tlie  wei.irhts  lifted.  .V  foot- 
note reads : 

Soim-  yi'.irs  apo  Mr.  Rouse,  an  ingenious  grentloinan  of 
HasborouKh  in  Leicestershire,  set  about  tryinsr  I'xperinients 
on  the  velocities  of  the  wind,  and  force  thereof  upon  plain 
surfaces  and  windmill  sails. 

It  is  presumed,  though  not  so  stated,  that  Mr,  Rouse 
used  a  whirliiijj-labie  similar  to  that  described  by 
Smenton.  Further  on  in  the  paper  a  table  ''containing 
the  velocity  and  force  of  wind,  according  to  their  common 
appellations."  is  found  introduced  with: 

The  followins:  table  which  was  communicated  to  me  by 
my  friend  Mr.  Rouse,  and  which  appears  to  have  been  con- 
structed with  great  care,  from  a  considerable  number  of 
facts  and  experiments,  and  which  having:  relation  to  the  sub- 
ject of  this  article:  I  here  insert  as  he  sent  it  to  me;  but  at 
the  same  tiiVie  must  observe  that  the  evidence  for  those  num- 
bers where  the  velocity  of  the  wind  exceeds  50  miles  .an  hour,  do 
not  seem  of  equal  authority  with  those  of  50  miles  an  hour 
and  under.  It  is  also  to  be  observed,  that  the  numbers  in 
column  3  are  calculated  according  to  the  velocity  of  the 
wind,  which  in  moderate  velocities,  from  what  has  been  be- 
fore   observed,    will    hold    very    nearly. 

From  this  introduction  it  is  impossible  to  tell  where  ex- 
periment ended  and  theory  began.  The  coefficient  of  V" 
according  to  the  figures  given  in  the  third  column  of  the 
table  is  found  to  be  0.00402.  or  ^/.^„„  nearly.  It  is  barn 
to  understand  liow  a  formula  resting  upon  such  a  slender 
foundation  should  liave  had  such  wide  vogue. 

The  most  careful  experiments  of  recent  years  for  the 
pressure  on  flat  plates  of  moderate  size  normal  to  the  di- 
rection of  a  uniform  wind  give  a  value  of  k  from  0.00.32 
to  0.004.  Hence  the  formula  P  =  0,004  T'-  may  be 
safely  used.  It  is  interesting  to  note  that  Weisbach,  in 
his  monumental  work,  the  Mechanics  of  Engineerimj. 
followed  Xewton's  method  but  multiplied  the  value  of  k 
as  found  by  this  method  by  a  coefficient  \. ?•('•,.  stating  that 
about  two-thirds  of  the  action  is  upon  the  front  and  about 
one-third  upon  the  rear  surface.     He  based  his  coeffici^ent 


upon  the  experiments  of  Diibiiat  (nbnut  ITHD)  uiid  Tiii- 
l-ault  (iH'v'i;). 

The  U.  S.  Weather  iliireau  ii-cs  the  formula 

/'  -  ().<MM  '^  V 
:to 

III  which  //  rrr:  liciglit  of  barometer  in  inches.  This  for  the 

(  ie,'llleer    IH   all    llllliec  es.-iai  V    lelilielllcnl    lis    ,        Vanes    bill 

I  lllc  from  unity.  WnllT  in  his  liook  'I'lie  Windmill  at  a 
I'rinie  Mover  takes  into  account  also  I  he  effect  of  leiii 
peratiire  in  determining  wind  jireMsure.  At  sea  level  foi 
a  wind  velocity  of  10  miles  ))er  hour  he  finds  pressures 
of  H.fi  lb.  per  sq.ft.  for  0'  F.  to  7.0H  lb.  for  100°  F.  For 
a  velocity  of  HO  miles  per  hour  he  finds  pressures  of 
.•:i.!>H  lb, "per  .sq.ft.  at  0°  F.  to  'iAM  lb.  at  100°  F. 

Wr\i>-i'i(i:ss(rRK  CoKi-KiciKVT  roit   Ivclinm:!)  Sithfaces 

Fr)r  the  inten.'^ity  of  wind  pressure  on  inclined  surfaces 
we  have  a  wide  range  of  values  from  which  to  choo.«e. 
Tiberius  Cavallo,  F.  H.  S.,  etc.,  in  1801},  published  a  four- 
volume  treati.se  on  The  Elements  of  NnluraJ  or  Erpei'i- 
III mini  Pliiliisoiiliji.  The  writer  has  never  seen  the  treati-e 
quoted,  but  Chaiiter  IV  of  Book  IT,  "Of  the  .Vction  of 
.\oneIastic  Fluids  in  Motion,"  and  C'ha])ter  X  of  the  same 
nook,  ''Of  Air  in  ^lotion,  or  of  the  Wind,"  are  written 
in  a  truly  .scientific  spirit  and  are  readable  today.  A 
pro|)osition  of  Cavallo's  reads,  "The  forces  of  a  fluid 
medium  on  a  |)lane  cutting  tlie  direction  of  its  motion 
with  different  inclinations  successively,  are  as  the  srpiare? 
('f  the  sines  of  these  inclinations."  This,  liowever,  is 
implied  by  the  great  Xewton  in  the  Prinri/iia.  Book  II. 
Prop.  .XX.XIV.  Among  recent  writers  Spofford  in  "The 
Theory  of  Structures"  deduces  the  same  theoretical  re- 
sults. 

As  these  results  differ  widely  from  those  obtained  b\ 
experiment,  recourse  must  be  had  to  '■m])irical  formulas. 
.Vinoiig  such.  Ilutton's  formula  has  b(>eii  u.-^ed  in  England 
and  the  ITnited  States  perha])s  more  than  all  othcr<  coni- 
Imieil.  Il  is  still  found  in  the  latest  editions  of  many 
technical  i)ooks.  The  experiments  ii|)on  which  it  is  baseii 
w.T,.  .1,.,  idedly  crude.  Tract  XXXVI  of  Trarl-  on 
Malheiiialical  mid  Pliilosojihical  Subjects  by  Charlc-- 
Huttoii,  LL.l).,  F.P.S..  Professor  of  Mathematics  in  the 
Royal  Military  .Academy  of  Woodwicli,  Fiiglaiid,  entitled. 
"Resistance  of  the  Air  Determined  by  the  Whirling- 
]\Iachiiie,"  records  his  exijeriments.  Hutton  .secured  a 
whirling-machine  and  during  1786  and  1787  experi- 
mented with  hemispheres  and  cones.  Under  date  of  July 
r.),  1788,  he  records: 

Prepared  the  machine  to  make  experiments  with  figures 
of  sh'apes  different  from  the  foregoing  ones.  Procuring  a 
thin  rectangular  plate  of  brass  to  fix  on  the  arm  of  the  ma- 
chine: its  weight  llA  oz.  and  its  dimensions  8  in.  by  4  in., 
consequently  its  area  was  32  sq.in.  ...  It  was  adapted 
for  fitting  on  the  end  of  the  arm  in  both  directions,  .  . 
It  wa.s  also  contrived  to  incline  the  surface  in  any  degree 
to  the  direction  of  motion,  to  try  the  resistance  at  all  angles 
of  Inclination.  When  fitted  on  with  its  length  in  the  direction 
of  its  arm,  the  distance  of  its  center  from  the  axis  of  mo- 
tion was  53V,  in.:  and  the  same  distance  also  when  fitted  on 
the  other   way. 

Experiments  were  carried  on  at  different  inclinations 
of  plate  with  a  velocity  of  12  ft.  per  sec.  or  8.2  miles  per 
htnir.  When  attempting  to  bring  the  velocity  up  to  20 
ft.  per  .sec.  or  13.6  miles  per  hour,  the  thread  carrying 
ihe  weight  broke.    These  experiments  are  recorded  under 
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dates  of  July  24,  25,  31  and  Aug.  11.    The  result?  ob- 
tained were  tabulated  and  the  well  known  formula 

was  deduced.    Tliis  is  sometimes  called  Unwin's  formula 
though   for  what   reason   is  not   clear,   as  Prof.    Uuwiu 
dimply  quotes  Prof.  Hutton's  formula  approvingly. 
The  Ducliemin  formula 


Goodman  in  his  Mechanics  Applied  to  Engineering, 
London,  1904,  gives  the  following  ratios  of  pressure: 


Pn 


•i  sin  A 
1  +  .y/«2  A 


for  inclined  surfaces  may  be  said  to  represent  the  best 
knowledge  on  the  subject  and  is  considered  the  most  re- 
liable formula  in  use.  The  pressures  obtained  are  greater 
than  those  from  the  Hutton  formula.  Col.  Duchemin,  a 
French  army  othcer,  made  his  investigations  in  IS'^f)  and 
the  results  were  published  in  1842  (Bixby).*  Consider- 
sble  weight  has  been  attached  to  the  work  of  Col.  Duche- 
min. Weisbach  quotes  it,  as  well  as  most  writers  since 
his  time.  The  Duchemin  formula  was  verified  by  S.  P. 
Langiey  in  1S8S.  He  had  erected  at  the  Allegheny 
(Penn.)  Observatory  a  whirling-table  con^*isting  of  two 
symmetrical  wooden  arms,  each  30  ft.  long,  revolving  in 
a  ])lane  8  ft.  above  the  ground.  The  motion  thus  ob- 
tained was  nearly  rectilinear,  quite  in  contrast  witii  that 
from  Hutton's  machine  of  less  than  5-ft.  radius.  He  also 
used  velocities  up  to  100  ft.  per  sec,  or  nearly  70  miles 
per  hour.     He  writes  : 

At  the  inception  of  ttie  experiments  witti  tliis  apparatus 
It  was  recognized  that  the  Newtonian  law,  which  made  the 
pressure  on  an  inclined  surface  proportional  to  the  square 
of  the  sine  of  the  angle,  was  widely  erroneous.  Occasional 
experiments  have  been  made  since  the  time  of  Newton  to 
ascertain  the  ratio  of  the  pressure  upon  a  plane  inclined  at 
various  angles  to  that  upon  a  normal  plane,  but  the  published 
experiments  exhibit  e.xtremely  wide  discordance,  and  a  series 
of  experiments  upon  this  problem  seemed  therefore,  to  be 
necessary   before   taking  up  some  newer  lines  of  inquiry. 

It  is  remarkable  that  Langiey  obtained  results  varying 
loss  than  3^  from  those  derived  from  the  Duchemin  for- 
mula.   Regarding  this  he  writes: 

Only  since  making  these  experiments  my  attention  has 
been  called  to  a  close  agreement  of  my  curve  with  the 
formula  of  Duchemin,  whose  valuable  memoir  published  by 
the  French  War  Department,  "Memorial  de  I'Artillerie"  No. 
V,   I    regret    not    knowing   earlier. 

Attention  is  called  to  the  monographs  by  Langiey, 
J''xperinienl.f  in  Aerodynamics  and  The  Internal  Worl 
of  the  Wind,  being  Xumbcrs  801  and  884  of  the  '-Smith- 
soiiiiiii  Contributions  to  Knowledge." 

Wind  I'ltKssiin-:  ox  Xoni'i.axar  SrRKAcr:s 

When  tlie  wind  blows  on  nonplanar  surfaces  tbc  pres- 
sure on  the  jjrojected  area  depends  upon  the  form  of  the 
surface.  This  is  important  in  the  case  of  the  cylinder 
(standpipes,  chiiuneys  and  similar  objects).  Rankine 
.states  in  his  Apiilied  Mevlianiis,  •"The  total  ])rcssure  of 
the  wind  against  the  side  of  a  cylinder  is  about  one-half 
tf  the  total  pressure  against  a  diametral  i)lane  of  that 
cylinder."  A  theoretical  value  of  two-thirds  is  found  in 
some  trcati.ses,  but  in  engineering  practice  one-half  is 
generally  used. 


•The  writer,  while  obtaining  his  Information  first  h.and 
frcin  the  sourceH  quoted,  iickmiwlcilgcs  an  obligation  to  a 
valunbli-  report:  Appendix  C  of  the  Iteporl  of  Sept.  29,  1S94, 
of  the  Hpeilnl  Army  Knt'lneer  Board  iih  to  ttie  Maximum  Span 
I'ru(  tliable  for  S^lHpen.^lon  lirldges.  I'.y  \V.  H.  Mlxby.  Captain 
(now  (leni'ral)  of  KnKln.  irM,  t:.  S.  .\.  It  l»  really  n  treatise 
on  wliirl  preHHiire  In  engineering  conBtruetlon.  It  U  .said  only 
GOO  I'lipleH  were  Indued.  Thin  vnhuiblo  i>ii|ier  may  be  fuunil 
reprinted    entire    In    "Knglnei'rlng    Nuwh.'     .Mur.    14,    1895. 


Flat  plate 

Sphere 

Elongated    projectile 

Cylinder 

Wedge    (base    to    wind) 

Wedge    (edge   to   wind) 
Vertex   angle    90° 

Cone    (base    to    wind) 

Cone    (apex  to  wind) 
Vertex    angle    90° 
Vertex    angle    60° 

Lattice    girders   about 


1.0 

0.36  to  0.41 

0.5 

0.54  too. 57 

0.8     to  0.97 

u.C    to  0.7 

I).  95 

0.G9  to  0.72 


WlXl)    PliKSSTRE    OX    PaHALLEI.    Pi.ATES 

The  pressures  upon  parallel  plates  or  bars  with  an  open 
space  between  tiicm  are  important  in  application  to  plate- 
girder  bridges,  the  trusses  in  a  truss  bridge,  or  parallel 
bars  in  the  same  tru.-^s  when  one  bar  is  behind  another. 

The  Committee  of  the  Xational  Physical  Laboratory, 
England,  having  decided  that  one  of  the  fir.<t  researcht.'S 
to  be  undertaken  in  the  Engineering  Laboratory  shoui  1 
be  the  investigation  of  the  di.«tribution  and  intensity  of 
the  pressure  of  wind  on  structures,  an  elaborate  series  of 
experiments  was  conducted  by  Thomas  Edward  Stanton 
and  the  results  embodied  in  two  papers  contributed  by 
him  to  the  Listitution  of  Civil  Engineers:  '"On  the  Re- 
sistance of  Plane  Surfaces  in  a  Uniform  Current  of  Air" 
and  '"Experiments  on  Wind  Pressure."  For  circular 
plates  2  in.  in  diameter  at  II/2  diameters  apart,  he  found 
the  value  of  the  total  pressure  was  less  than  75%  of  the 
ivsistance  on  a  single  plate;  at  2.15  diameters  apart  the 
total  pressure  was  equal  to  that  on  a  single  plate;  while 
at  a  distance  of  5  diameters  apart  the  total  pressure  was 
1.78  times  that  on  a  single  plate.  Stanton's  first  experi- 
ments were  criticized  because  they  were  conducted  with 
such  small  models.  For  his  second  series  he  built  a  tower 
and  used  larger  surfaces,  but  found  little  to  change  his 
previous  conclusions. 

Baker's  experiments  at  the  Forth  Bridge  led  him  to 
the  conclusion  that  in  no  case  was  the  area  affected  by  the 
Avind  in  any  girder  which  had  two  or  more  surfaces  ex- 
posed more  than  1.8  times  the  area  of  the  surface  directly 
fronting  the  wind.  The  Board  of  Trade  regulations 
under  which  the  Forth  Bridge  was  built  required  that  a 
wind  pressure  of  56  lb.  per  .-itpft.  .b.ould  be  used  in  cal- 
culations, and  this  twice  over  the  area  of  the  girder  sur- 
face expo.<cd.* 

Mi:Asn!iX(;   Wixn   I'i;i:ssi  iti:  axd   N'ei.ocity 

Tt  has  been  assumed  i)y  experimenters  that  the  pressure 
of  the  wind  on  a  given  shape  with  a  certain  velocity  is  the 
same  as  that  of  the  shajie  moving  through  the  air  with  an 
equal  velocity.  This  seems  to  follow  from  Xewton's 
Corollary  V  to  his  Laws  of  Motion,  "The  motions  of  bod- 
ies included  in  a  given  space  are  the  same  among  them- 
.>;elves,  ulielher  that  space  is  at  rest  or  moves  uniformly 
forward  in  a  right  line  without  any  circular  motion" 
lerhiips  the  only  dissonant  voice  is  that  of  T.  Claxton 
Fidler,  who  in  his  Bridge  Construction  writes:  "But  it 
has  not  yet  been  ascertained  that  the  pressure  of  the  wind 
IS  the  same  thing  as  the  resistance  offered  by  the  air  to 
a  moving  body." 

The  iiressure  of  the  wind  lias  been  measured  direct  and 
independently  of  the  velocity.    The  methods  of  doing  thi-; 


•Kngliieers    regard    thi 
and    excessive. 


i-qulrenieiit    of    r>6    11).    as    luedles* 
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iiii'  HO  liinitcil  ill  llicir  ii|)|ilit  ation  lliiit  (lie  lU'CHsiirc  i" 
iilinost  universally  dt'toniiiiu'il  in  terms  of  (he  velocity 
ileiuT,  llie  |iiiiiu'  iniiiortiinee  i>f  iiicnsiiriiiK  llie  velocity 
(.1  the  wind  torreclly.  Attempts  to  do  tliis  linve  Uvvix 
inudo  by  all  manner  of  means  for  the  jiast  two  c('nliirie.<. 
The  science  of  Aneinnmctry  has  a  literature  of  its  own. 
The  velocities  ohtniiicd  hy  all  methods  are  more  or  les.i 
in  iTror — soiiu'  of  them  very  mm  h  so.  At  pn-sent  the 
h'ohiiison  Cup  Anemonieter  or  some  modilication  of  it  i.; 
used  pretty  ;;cnerally  thniu;;liont  the  m<'tci>riilo;;ieal  world 
l.'i   measurini:  wind  velocities. 

In  the  Tnnisnctidiis  of  llie  Koyal  Irish  .\cademy.  \'ol. 
WII,  part  ill  (IS').'),  is  a  paper:  "Description  of  an 
Improved  .\ncniometer  for  IJeiiislerini;  the  Direction  ol" 
the  Wind,  and  the  Space  Which  it  Tniverses  in  (Jiven  In- 
tervals of  Time.  Hy  the  Hev.  T|  hiinias|  l{|odney|  Woli- 
insoii.  D.D..  Meinhcr  of  tlic  I'oyal  Irish  .\cademy.  ami  of 
I'tlier  Scientitic  Societies.  Ifead  dune  10.  lS.")t)."  Dr. 
iJohiiison.  who  was  connected  with  the  ohseivatory  al 
Aimaiih.  Ireland,  writes: 

.\ftor  SOUK'  preninlnary  I'xporiments  I  constructed  In  1843 
llic    cssi'iitliil    pints    of    the    niacliiiie.    a    (lescrlptlon    of    which 

I  MOW  submit  to  the  Academy,  ami  1  adili-il  In  subseiiuent 
v.Mis    such    Improvements    as    were    indicated    by    experience. 

II  was  complete  In  1S46.  when  I  described  It  to  the  I'.rltish 
A.ssociation    at    Southampton. 

lie  found  "from  sixteen  cNperiiuents  made  in  four  days 

\'  ill  wind-  from  a  moderate  hreeze  to  a  liard  iralc, 

",  =  4.(.ll 

or.  in  round  miniiicrs.  the  actinii  on  the  ((Hirinc  i  Iniir 
times  that  on  the  convex."  From  this  he  found  the 
theoretic  value  tii  of  the  ratio  of  the  velocity  of  the  wind 
lo  that  of  the  cup  center  to  be  m  =  3.00.  Dr.  Robinson 
.  (dicliidcd  that  no  matter  what  the  size  of  the  cups  or  the 
lengths  of  the  arms,  '"the  centers  of  the  hemisphere  move 
with  one-third  of  the  wind's  velocity,  except  so  far  as  they 
are  retarded  hy  friction."  This  has  been  disproved.  As 
a  necessary  result,  iiiany  publislied  velocities  are  in  error. 
The  r.  S.  Weatiicr  Bureau  prescribes  that  each  pat- 
tern of  anemometer  should  have  its  particular  law  of  ro- 
tation determined  by  special  experiment.  Its  stand- 
ard instruments  in  use  throughout  the  United  .States  have 
hemispherical  cu])s  1  in.  in  diameter  on  arms  0.72  in. 
long  from  the  axis  to  the  center  of  the  cups.  To  the  ob- 
served velocity  the  correction  Log.  V  —  0.509  -(-  0.9  T? 
Log.  V  is  applied  in  which  V  is  the  actual  velocity  of  the 
wind  and  r  is  the  linear  velocity  of  the  cup  centers,  both 
expressed  in  miles  per  hour. 

Effect  of  Vaiuatioxs  withix  thi:  Wind 

Measurements  of  either  wind  velocity  or  wind  i)ressurc 
are  complicated  enormously  by  the  variations  in  the  wind. 
This  is  illustrated  by  two  observed  facts,  both  of  which 
are  vitally  important  to  the  structural  engineer: 

1.  Wind  pressures  are  less  per  unit  of  area  for  large 
surfaces  than  for  small  ones.  On  the  Forth  Bridge  two 
pressure  boards  were  set  up,  one  20  ft.  long  by  15  fl. 
high,  and  S  ft.  from  it  a  circular  plate  of  IVo  sq.ft.  area. 
The  maximum  pressure  registered  on  the  small  ])late  dur- 
ing the  years  LSS4  to  1890  was  41  lb.  per  sq.ft.  The  large 
board  showed  at  the  same  time  a  pressure  of  27  lb.  per 
sq.ft.  The  readings  for  the  large  board  never  exceeded 
•*^0%  of  those  recorded  for  the  small  plate  at  the  .<ame 
I'lno.  ami  irenerallv  were  5n  to  ToT^  .     .\  technical  journal 


ol  the  time  hastily  ilrew  the  inference  from  these  e.\peri- 
ineiits  that  prcMHiire  per  square  foot  vurieH  inversely  as 
urea,  the  velocity  remaining  the  Hiiiiie — another  ilhis- 
tratifiii  of  generniizing  from  iiiHiinicient  data! 

2.     Wind  velocity  iiieri'afli'H  with  the  distance  from  the 
ground.  Thomas  siepheiiHoii  from  his  experiments  writes 
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A  limiting  unit  of  height  niusi  be  cstablisbci 
ei|iialioii  to  be  uf  any  use.  ,\ii  anemomclcr  plii 
top  of  the  V.\\M  Tower,  an  eleviilioii  of  I);M  II 
jiiiothcr  in  the  iiieteorologiial  ollice  at  iiii  chAalioi 
ft.,  showed  for  light  winds  velocities  immiIv  loni 
as  great  at  the  top  of  the  tower  as  al  llic  ollice 
liiglier  winds  the  velocities  came  nearer  togetlnM'. 

('ONCI.CSIOX 

Cavallo,  previously  quoted,  wrote,  "a  great  many  more 
txperiments  must  be  instituted  by  scientific  persons  be- 
fore the  subject  can  be  sufficiently  elucidated."  More  than 
a  hundred  years  after  Cavallo's  writing,  the  U.  S. 
Wimther  Bureau  in  its  monogra])!)  on  Anemomeiri/. 
after  giving  values  for  pre.ssures  and  velocities  with  all 
the  refinements  at  its  command,  says: 

Creat  dependence  cannot  be  placed  in  these  values  for 
indicated  velocities  beyond  50  or  60  miles  per  hour,  as  thus 
far  direct  experiments  have  not  been  made  at  the  higher 
velocities,  though  it  Is  probable  the  corrected  values  are 
throughout  much  more  accurate  than  values  computed  from 
older  formulas  and   uncorrected  wind   velocities. 

Structures  have  long  been  designed  with  satisfactory 
results  to  withstand  wind  pressure.  The  bracing  at  time.5 
i:iay  have  been  excessive,  but  in  the  ab.sence  of  better 
knowledge  on  the  subject,  engineers  cannot  radically  de- 
part from  jiresent  practice. 

I  EniTOu's  Note. — In  other  papers  soon  to  be  pub- 
lished. Mr.  Fleming  di.scusses  wind  pressure  with  specific 
relation  to  mill  !)uildings  and  bridges.  I 


Malarial  Surveys  of  Imitonnded  \Vaters  have  been  under- 
taken by  the  United  States  Public  Health  Service.  The  object  of 
the  surveys  is  to  learn  the  relation  between  impounded  water 
and  malaria  as  spread  by  mosquitoes,  and  more  particularly  to 
learn  "what  measures  can  be  taken  to  minimize  the  ill  effect 
of  such  waters  and  to  increase  to  a  maximum  their  good  ef- 
fect." General  statements  regarding  the  plan  and  scope  of 
the  surveys  are  published  in  "PubUc  Health  Reports"  (Wash- 
ington. D.  C.)  for  Dec.  2.'j,  1914,  and  a  lepoit  on  the  natural 
.surve.v  of  a  power-plant  reservoir  at  Blewetts  Falls,  N.  C,  is 
outlined  in  the  publication  of  the  same  name  for  Jan.  1,  1915. 
lioth  articles  are  by  H.  R.  Caiter,  Senior  Surgeon,  United 
•States  Public  Health  Service.  The  investigations  appear  to  be 
confined  to  reservoirs  formed  by  dams  for  i)Ower  plants.  An 
nutline  of  such  a  malarial  survey  is  given  toward  the  close  of 
the  first  of  the  articles  named.  The  niain  conclusion  of  a 
treneral  consideration  of  this  subject  is  as  follows: 

From  the  foregoing  it  does  not  seem  probable  that  Ano- 
pheles will  be  found  breeding  to  a  considerable  extent  in  large 
Iionds.  except  in  that  zone  in  which  the  banks  are  just  ovei- 
flowed,  or  about  to  be  overflowed,  and  in  creeks  .and  branches 
.at  pl.aces  where  similar  conditions  of  banks  prevail.  In  the 
bayous  and  creeks  where  larvae  may  be  sheltered  by  drift 
and  protected  by  the  conformation  of  the  shore  from  wave 
action  some  breeding  will  .also  be  found. 

In  summarizing  the  results  of  the  survey  at  Blewetts  Falls. 
Dr.  Carter  state.s,  among  other  things,   that 

This  pond  has  enormously  diminished  the  area  of  breeding 
places  of  Anopheles,  both  next  to  the  river  and  in  the  valleys 
of  the  creeks. 

It  is  pointed  out,  however,  that  the  conclusions  stated  are 
drawn  from  conditions  found  in  the  summer  of  1914.  This 
pond  is  relatively  new  and  the  conditions  are  neither  the  same 
as  they  were  when  it  was  first  filleil  nor  a«  they  will  doubt- 
less be  .a   few  years  hence. 
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Bv  E.  C.  Davis* 

Tlie  new  iiitnki'  luiiufl  uf  tlic  watci-works  of  St.  Louis, 
.Mo.,  is  8  J't.  (liiuiu'ttM-,  is  driven  throii<rli  rock,  and  ex- 
tends from  the  ])unipinji  station  to  an  intake  sliaft  in 
the  ^rississippi  IJivor.  The  contractor's  plant  and  meth- 
ods for  driving  tlie  tunnel  were  descrihed  in  Exgixekr- 
IXG  News,  May  11,  lOU,  p.  10.")S.  The  present  article 
de.scribes  the  placing  of  the  concrete  lining  by  means  of 
i-ompressed  air. 

Tlic  working  sliaft.  nn  ft.  dec]),  was  located  approxi- 
mate! v  100  ft.  from  the  river.     Tiie  river  tunnel  extends 


Fio.  1.     Pneumatic  Device  fou  Mixing  axd  Distui- 

liUTixo  CoxciiETE  loi:  Lixixo  THE  New  Water 

Intake  Tixxel  at  St.  Tioris.  ^lo. 

eastward  under  the  ^lississipj)!  Ifiver  a  distance  of  ap- 
])roxiniately  2:i00  ft.  to  the  new  intake  tower,  and  the 
shore  tunnel  extends  westward  alxiut  5(10  ft.  to  tlie  wet 
wail  at  the  ])ninping  station.  The  concrete  lining  varied 
from  9  to  20  in.  tliick.  It  was  a  1  :  "^ :  1  mix.  made  witii 
gravel  ranging  from  Vi  to  \h->  in.  diameter.  Xo  steel  re- 
inforcement was  i'e(|nired. 

Tlie  compressed  air  for  this  work  was  furnished  hv  the 
plant  originally  jn-ovided  for  driving  the  tunnel,  and  con- 
sisted of  one  straight-line  macliini?  and  one  two-stagi;  com- 
pressor, with  capacities  of  <I50  and  !».")()  .  M.ft.  per  niin.  at 
I  lO-Ib.  pressure. 

The  mixer  and  conveyor  used  (Vi-yd.  cajiacity)  is 
shown  in  Fig.  1.     Air  was  pipeil  down  Ihe  sliaft  through 


•AftNlntnnt    KnuliiPfi,    Wfilfi    rc.iniiilH.Mloii,    n»li7    Sliaw    Avr  , 
>*<     r-<.lllM.    Mm. 


a  l-iii.  line,  reduced  to  ;]  in.  at  the  Ijottom.  The  three 
smaller  pipes  shown  entering  the  mi.xer  are  connected 
to  this  ;5-in.  line.  The  lower  pipe  is  2  in.  diameter  and 
is  connected  to  the  elbow  end  of  the  8-in.  discharge  pij)e 
by  means  of  which  the  concrete  is  conveyed  to  the  forms. 
The  upper  pipe,  IV2  i'l-j  enters  the  mixer  near  the  to]). 
and  the  action  of  the  air  due  to  the  relative  positions 
of  these  two  pipes  prevents  the  bottom  of  the  machine 
from  becoming  clogged,  while  it  also  thoroughly  mixes 
the  concrete  during  transportation.  The  small  air  hose 
supplies  the  air  to  the  cylinder  on  the  side  of  the  mixer, 
and  its  function  is  to  close  the  door  at  the  toj)  of  the  ma- 
chine when  the  batch  of  concrete  material  has  entered  the 
mixer.  This  door  prevents  the  escajie  of  air  from  the 
mixer  toj)  when  the  transporting  air  blasts  are  applied. 

Two  sets  of  forms  .Ki  ft.  in  length  were  iised  on  thi< 
work.  They  were  built  of  structural  angles  and  channels. 
\\''A\\  wood  lagging  covered  with  light  sheet  metal  securely 
nailed  to  the  lagging.  However,  this  sheet  metal  was  re- 
moved at  an  early  stage  and  a  better  finish  of  the  con- 
crete was  obtained  by  using  plain  wood  lagging  kept  well 
(liled.  The  forms  were  portable  and  supported  on  two 
-mall  trucks  running  on  a  track  of  2-1-in.  gage,  placed  on 
tin-  finislicd  invert.  The  forms  were  provided  with  screw 
jacks  built  on  the  trucks  for  lowering  and  raising,  and 
«itli  turnbuckles  wliich  were  used  to  pull  the  wings  in- 
ward to  provide  the  clearance  when  moving  the  forms. 

The  jiipe  and  concrete  material  were  transported  by 
the  wooden  muck  cars  and  a  25-11]).  storage-battery  loco- 
motive originally  provided  for  driving  the  tiuinel. 

CoXCKETIXG   the   SiIOUE   TfXXEL 

The  shore  tunnel  was  first  lined.  The  pneumati" 
mixer  and  conveyor  was  set  at  the  bottom  of  the  shaft. 
The  cement,  sand  and  gravel  were  loaded  directly  into 
the  mixer  from  the  top  of  the  shaft  by  building  a  hopper 
at  the  shaft  top  with  a  10-in.  pipe  leading  down  and  dis- 
i  barging  directly  into  the  mixer.  The  hopper  was  niadi' 
with  a  sliding  horizontal  door  at  the  bottom.  Upon  a 
signal  from  the  man  at  the  mixer,  this  door  was  opened 
by  means  of  a  lever,  allowing  the  measured  batch  to  drop 
directly  into  the  chamber  of  the  machine.  The  man  who 
operated  this  door  also  admitted  the  water  from  a  barrel 
at  the  same  time  the  batch  was  droiiped.  This  water  had 
a  tendency  to  clog  the  chute,  so  a  2-iii.  water  pipe  was 
))rovided  to  deliver  the  water  into  the  mixer  hopper  at 
the  bottom  of  the  shaft. 

One  set  of  forms  3G  ft.  long  was  set  up  approximately 
70  ft.  from  the  west  end  of  the  shore  tunnel.  The  S-iii. 
discharge  pipe  with  flange  couplings  was  laid  exteiuling 
through  the  forms,  and  concrete  was  ])laced  for  apjirox- 
imately  TO  ft.  of  invert.  After  this  section  of  the  invert 
was  placed,  tlu'  track  was  laid  at  the  proper  elevation, 
carefullv  centered,  and  the  forms  were  pushed  back  over 
the  comiileted  invert  and  made  ready  for  concreting  the 
arch.  Heavy  bulkheads  were  built  at  both  ends  of  the 
arch  with  sandbags,  as  shown  in  Fig.  ."?.  This  proved  to 
be  very  effective. 

The  discharge  |)i|H'  was  laid  along  the  tunnel  from  the 
mixer  to  within  ".'0  ft.  of  the  forms  and  here  an  elbow 
of  -l-lYj"  was  inserted.  Then  a  20-ft.  length  of  pipe  was 
added,  which  broiiu'ht  the  discliarire  pipe  up  to  the  roof  of 
till"  tunnel,  and  here  another  'i'iY/  elbow  was  plfti'cd. 
Then  a  piece  of  galvanized  pipe  aiiout  18  ft.  long  was 
pla.cd,  which  carried  tlu'  i-nd  i>f  the  pijie  over  the  forms 


.Iiimiiuv  "^'S,  11H. 


K  N  (I  I  \  K  Kl{  I  N  (I      N  K  W  S 


Ifif) 


(O    llllllllt     llic    I 

\i>iitilati(in.      I 
(o  lie  rciu'Wfd 

CoMiti 

While  tlu"  s 
iiel  was  iiuult' 
placiiiL:  till"  (( 


IK  rcti 


iiiMli'.     'IMiis  |)i|M'  was  ori^^iiiiilly  iisi-il   fnr       tli<'  river  tniiiiel.     U  illi  tlie  air  caiiacity  iixailaMc,  it,  wap 

t   was  easily   liiiinllrd  nixl   |)laii'il.   luil    lia<l       .I.Tidnl    not   to   hIkioI.    the   eoiirrete    iiion-    than    I  100    ft. 

every  third  ihiy.  '|"|i,.  mixer  wim  moved  to  a  [loiiit  a|i|iroxiiiiately  midway 

.,,,,.    I,  ,.,., ,,  ,,,  hetweeii  the  nhafl  and  the  I'lid  of  the  tiinnel,  niid   phiecd 

.11.    lN\ii;r   ini;    iiii:   I{ivi:i;  'Iivski,  i    •     .„     ,  ^i    i  ,i      i  e  ,\  I- 

III  a  hole  I  ft.  dee]>  ho  tiiat.  Ilie  top  of  the  niaeliiiie  waH  up- 

uire  tiiiiiiel  wa.s  heinj;  lined,  the  river  (mi-      pro.ximii(ely   18  in.  l)eh)W  (h.-  center  of  the  liinnei.     Tiie 

ready  to  receive  liie  lining'.     A  scheme  of      ira<ks  were  «'levated  on  a  piatforni,  so  that  the  ears  were 

II   the  invert   thn.ii-hont   the  river      iii,|,„i<le.|  dire<tly  into  the  nii.\er. 

'I'lie  material  f<»r  the  concrete  was  measured  in  the  hop- 
per ori;;inally  jirovided  for  coiuTetiiif,'  the  invert,  and  was 
iliiiiiped  throii^di  the  chute  into  the  cars  and  th(!ii 
iiaiiled  directly  over  tlu!  mixer.  The  cars  w(!re  of  the 
-iile-diimp  typ<'  and  tlie  material  was  transf(!rred  to  the 
iiiachiiie  very  rapiflly.  .\  I -in.  pipe  was  run  tliroiii:h  the 
tunnel  to  the  mixer  and  the  water  dctlivered  directly 
into  the  lio|)per  of  tin-  machiiK!.  Two  sets  of  forms  were 
set  up.  one  at  the  end  of  the  tiinnel,  MOO  ft.  from  the 
machine,  and  the  other  ."iOO  ft.  from  the  mailiiiie.  The 
'li.-charj:e  pipe  was  elevated  ;i  ft.  aliove  tlu;  inv(;rt  so  that 
it  would  run  throiifrli  the  first  set  of  forms  and  not  in- 
lerfere  with  the  mo\in;r.  This  is  shown  in  the  view  in 
F i^.  2. 

The  first  effort  to  shoot  concrete!  into  the  forms  at  tlie 
end  of  tlie  tunnel  was  morn  or  less  a  failure  and  it  was 
decided  as  a  remedy  In  |il;icc  two  air  receivers  (12.')  and 
li'd  cii.fi.  capacity)  m  I  he  tmincl  ;il  tlie  ini.ver.  This 
relieved  the  situation  and  little  or  no  troiihie  w:is  ex- 
perienced in  .s|iootiii<r  the  concrete  the  required  distance. 
The  forms  were  poured  alternately,  requiriu^'^  rruiii  two 
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tunnel  hy  hand  was  adopted  hy  the  contractor,  and  proved 
a  saving  in  time  as  well  as  in  e.\])ense.  Xo  foriiis  were 
used  for  this  portion  of  the  work. 

The  concrete  was  nn.xed  at  the  toj)  of  the  shaft,  loaded 
into  a  hopper  and  dro])ped  down  the  shaft  throuirh  a 
lG.\l()-in.  chute,  with  1-in.  holts  staggered  2  ft.  e.  to  c, 
which  afforded  further  mixing.  Cars  of  24-cu.ft.  ca- 
pacity were  jilaced  under  tlie  chute  and  were  hauled  Ky 
the  electric  locomotive.  A  scluidule  was  arranged  hy 
which  the  concrete  would  remain  in  the  cars  no  more  than 
li  or  iS  minutes  hefore  being  de])osited.  Two  ears  were 
considered  a  load  and  a  round  trip  was  made  in  10  to  12 
minutes. 

Profiles  or  templates  of  4-ft.  radius  and  of  (piarter  sec- 
tion were  placed  10  ft.  c.  to  c.  They  were  carefully  set 
and  braced  at  the  proper  line  and  grade.  The  concrete 
was  deposited  rather  dry,  being  well  tamped,  and  finished 
between  the  profiles  by  means  of  a  .straight-edge  and  a 
trowel.  The  finish  obtained  by  this  method  was  entirely 
."■atisfactory.  The  work  was  begun  May  4  and  completed 
June  2,  li)14,  a  total  of  2.5  working  days.  The  average 
progress  was  87  ft.  i)er  day  of  nine  hours.  The  concrete 
averaged  0.49  cu.yd.  ])er  lin.ft.  of  invert. 

CoNCltETING  TIIE  AUCH  OF  THE  RlVEl!  TUNXEL 

The  invert  in  the  river  tunnel  was  finished  a  few  days 
hetore  the  lining  of  the  shore  tunnel,  which  niatle  pos- 
sible the  immediate  removal  of  the  mixer  and  forms  to 


Fig.  3.     Saxu  B.vg  Bi-lkhe.vd  wrrir  rii'i-    Passing 
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to  four  hours  depending  upon  the  distance  lietweeii  the 
mixer  and  the  forms. 

While  this  portion  of  the  tunnel  was  being  lined,  a  per- 
ceptible difference  ir  the  quality  of  the  concrete  at  the 
rear  and  the  front  of  a  form  was  noticed.     Tnvestitration 
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shower]  that  tho  gravel  in  the  conoreto  was  di-Jcharged 
at  a  liigh  velocity  and  depoi^ited  in  the  rear  part  of  the 
forms,  while  the  mortar  would  droj)  almost  directly  from 
the  end  of  the  pipes  about  midway  of  the  forms.  To 
overcome  this,  a  10-in.  galvanized  pipe  12  ft.  long  was 
slipped  over  the  8-in.  discharge  pipe  leading  from  the 
end  of  the  arch  to  the  center.  This  pijie  was  made  loose, 
so  tliat  as  the  forms  were  filled  it  coidd  be  slii)])cd  hack, 
thus  keeping  tlio  end  of  the  discharge  pipe  no  more  thaiv 
4  ft.  from  the  place  where  the  concrete  was  being  de- 
posited. This  device  proved  quite  effective,  and  tlie  qual- 
ity of  concrete  was  more  uniform  throughout  the  I'orni. 

After  the  part  of  the  river  tunnel  i)etween  the  mixer 
and  tlio  end  was  completed,  the  mixer  was  again  moved  to 
the  bottom  of  the  shaft.  One  set  of  forms  was  ])ulled 
ahead  on  the  track  to  a  point  .")00  ft.  from  the  machine, 
and  the  concreting  was  handled  in  tlie  same  manner  as  was 
employed  in  lining  the  shore  tunnel. 

PliOGRESS 

Tlie  work  of  lining  the  shore  tnnncl  was  begun  Apr. 
28  and  completed  May  22,  a  total  of  20  working  days. 
During  this  time  44()  lin.ft.  of  tunnel  lining  was  poured 
(including  both  invert  and  arch),  an  average  of  22.3  ft. 
per  day.  The  progress  was  rather  slow,  due  to  the  fact 
that  only  one  set  of  forms  cotdd  be  used,  the  tunnel  being 
short.  Faidty  details  in  design  had  to  be  overcome,  and 
new  methods  adopted  after  a  series  of  experiments. 

Tlie  work  of  lining  the  river  tunnel  was  begun  June 
.")  and  completed  Aug.  3,  a  total  of  (iO  days.  Ten  days 
were  Sundays,  on  which  no  work  was  performed ;  six 
day-s  were  lost,  due  to  a  fire  which  destroyed  the  compres- 
sor house,  and  three  days  were  consumed  in  moving  tho 
machine.  This  leaves  a  total  of  50  working  days,  during 
wliicli  21()T  lin.ft.  of  arch  was  completed,  an  average  of 
13.  t  lin.ft.  per  day.  Two  sets  of  forms  were  u.sed  and 
poured  alternately;  the  forms  were  pulled  from  12  to  H) 
hr.  after  being  poured,  and  in  a  great  many  cases  two 
arches  were  poured  in  24  hr.  Each  fonn  held  from  100 
to  125  batches,  each  batch  consisting  of  IV2  sacks  of  ce- 
ment, 3  cu.ft.  of  sand  and  G  cu.ft.  of  gravel,  making  ap- 
proximately 10  cn.yd. 

FoncE 
The  concreting  force  employed  during  this  work  va- 
ried, depending  upon  the  number  of  arch  sections  jioured 
JHT  day.  The  average  force  per  day  consisted  of  tlio  fol- 
lowing: 1  superintendent,  1  compressor  engiiienian,  1 
fireman,  2  men  loading  materials  from  the  cars  to  the 
storage  yards,  4  to  5  men  wheeling  material  from  the 
storage  yard  to  the  hopper  at  the  top  of  the  shaft,  1 
motorinan  (wlio  also  took  care  of  the  gang  of  2  to  .3  men 
doing  o<Id  joi)s  and  niaintaining  the  track),  1  foreman 
and  G  labon-rs  moving  forms  and  adjusting  the  discharge 
pipe  preparatory  to  concreting,  1  man  on  tbo  forms  while 
tlie  concrete  was  being  poured,  and  1  concrete  (iiiisher. 

(iF,NEi:.\i,  FivvrruEs  ok  tiii:  W'oiik 
After  tlie  lining  was  completed,  (piite  a  number  of  hol- 
low places  were  discovered  between  the  top  of  the  con- 
crete and  tlie  roof  of  the  tunnel.  Tliese  wore  caused  by 
Kiiiall  rock  project  ions  from  the  roof.  Tlie  concrete  trav- 
I'liiig  at  high  velocity  would  bit  tbese  projections  and  be 
deflected  to  either  side,  thus  leaving  boles  directly  be- 
hind the  iirojectioiis.  The  Imllows  varioil  from  3  to  8 
ill.  dee|i. 


The  concrete  was  carefully  sounded  throughout  the 
tunnel,  and  where  a  hollow  was  discovered  a  2-in.  hole 
was  drilled  with  a  ''Jackhamer"  drill,  grout  pipes  were 
inserted  and  the  hole  filled  with  1  :  2  grout.  A  Eansomo- 
Cannitf  grout  machine  was  provided  and  a  pressure  of 
00  lb.  was  maintained.  Where  honeycomb  jilaces  existed 
in  the  concrete  this  grout  was  forced  into  the  voids  and 
thereby  strengthened  such  weak  spots. 

Delays  were  frequent,  due  to  the  insufficient  air  ca- 
]iacity  when  the  concrete  was  being  shot  a  distance  of 
500  to  1100  ft.  Tn  the  writer's  opinion  this  was  due  to 
the  discharge  pipes  being  too  large  in  relation  to  the  l\- 
yd.  mixer.  The  amount  of  air  consumed  varied  from  1.2 
to  1.7  cu.ft.  of  free  air  per  lin.ft.  of  discharge  pipe.  .\ 
pre.ssure  of  110  lb.  was  maintained  at  the  receiver,  and 
by  the  time  the  batch  had  been  discharged  the  pressure 
was  reduced  25  to  40  lb.,  depending  upon  the  length 
of  the  discharge  pipe.  There  is  no  doubt  that  if  a  6-in. 
(instead  of  S-in.)  discharge  pipe  had  been  used  the  con- 
sumption of  air  would  have  been  materially  reduced,  thus 
effecting  a  better  progress  and  a  saving  of  expense. 

ENGINEER.S  AXD  COXTRACTORS 

This  work  Avas  done  under  the  direction  of  Edward  E. 
Wall,  Water  Commissioner,  and  (Jordon  G.  Black,  Engi- 
neer in  Charge  of  the  Supply  and  Purifying  Division. 
The  Fruin-Colnon  Contracting  Co.,  of  St.  Louis,  had  the 
general  contract  and  leased  the  concreting  apparatu.s  from 
the  Concrete  .Mixing  &  Placing  Co.,  of  Chicago.  The 
writer,  as  Assistant  Engineer,  was  directly  in  charge  of 
construction. 


Asa    Asfia    auad    Refaase    D^mmpiira^ 


\\\    C.    \V.    StAXIKOI!!)* 

The  operation  of  dumping  ashes  and  refuse  into  scows 
from  an  open  dumping  board  has  been  one  productive  of 
great  annoyance  and  discomfort  in  its  immediate  neigh- 
borhood. With  a  view  to  eliminating  these  objections  tho 
covered  dumping  board  now  in  course  of  erection  at  West 
lUh  St.,  Xortli  liiver,  has  been  designed  by  the  Dopart- 
inoiit  of  Docks  and  Ferries  of  the  Citv  of  Xow  York. 


Fk;.   I.     AiicinTECT's  Peuspective  ok  Covi'.ked  niMo- 

lN(i   HoAlil)  LOCATKI)  .\T  TTTII   St..   NoKTlt 

liivKi!.  Nkw  YoitK  City 

As  a  result  of  study  the  Dock  Deiiartniont  some  time 
ago  designed  a  dumiiiiig  board  wliicli  was  completely  iii- 
.•losod  between  two  piers.  Tho  covering  extended  from 
out-to-out  of  these  |)icrs.  so  that  the  dust  nuisance  was 
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cliiiiiiiiitcil.  'I'liis  (liinipiii^  liniit'il  was  not  luiill,  liiiwi'\<'r, 
hcciuisi'  411°  tlic  '^\vn{  aiiiDiiiit  (if  |ii'i>|ifi-|y  iinohcil,  the  cx- 
|ii'iisivi'  slicd  n't|iiin'il,  uinl  the  (lillicully  in  carrying  on 
iln'tl^'inj;  ()|M'rali(ins  inside  llic  tiiliii-ly  covort'd  Ikuihc. 

Till'  pii'scnl  diini|i  is  localcd  nn  tlic  river  wide  as  (in  n 
(ino-sided  pier  ami.  as  is  sliown  in  the  pers|H'((ive  in  l"'i^f. 
1.  consists  of  a  shed  loverin^'  an  incline  which  leails  up  to 
11  second-story  canlih'\cr  tltior,  from  which  thmr  the  refuse 
and  ashes  are  dumped  in  movahh-  chutes  to  th«'  scows  >in- 
derncath.  A  numher  ol"  novel  features  luive  l)een  intni- 
duced  in  tile  desijjn  of  this  (himp,  which  may  he  enumer- 
ated as  follows:  (1)  It  will  he  fdunded  on  a  reinforce<l- 
ciuicrete  platform  or  slah  thus  ciiminalin;,''all  timheraluivc 
hijjh  water,  with  ctinseiiuent  pritleclitm  a;,'ainst  rot.  and 
(ire;  ('i)  the  huildin.ir  itself  hIhivc  the  platform  is  of  steel. 
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Fi(i.  -l.     Details  of  Coxsti!ugtiox  of  tiik  TTtii  St. 
DiMi'iNc  P)().\i:i),  New  YoitK  City 


vio\isly  experienced  in  all  dumjiin;;  hoard-  of  the  disperHal 
of  the  ashcH  and  dust  over  all  surroundin;,'  property;  (5) 
the  river  siile  of  the  dum|tin;,'  lloor  is  covered  from  expos- 
ure hy  Hte<'l  Hwin>,'inn  doors  which  swin;,'  inward  undc^r  the 
<antiiev«T  roctf  when  any  dred^inK  i"*  nupiircd,  K'avin^'  a 
ilcar  opening,'  for  the  dred;;inf,'  heiieath  llie  diinipiii;.' 
lloor,  a  very  necessary  recpiireruent. 

The  structure  is  situated  in  front,  of  the  present  crih 
hidkhcad  at  the  foot  of  West  Tith  St.,  Manhattan,  and 
consists  in  fr«'i'cral  of  a  rcinforceil-<oncrett!  platform  ahoiit 
10  ft.  wide  and  ;.'()()  ft.  Ion;.',  at  an  elevation  of  I-")  ft.  ahovc 
the  street  level,  from  which  access  is  ohtaincid  hy  an  iii- 
<Iine  of  low  ;,'rade.  The  sujiportin^'  structure  for  the  hIkmI 
is  a  rein  forced-concrete  slah  at  street  hfvel  (see,  Fi^-  2) 
consisting'  of  a  series  of  walls  sujjportin^  a  deck  on  which 
are  placed  the  columns  of  tlu;  upper  structure,  the  kus- 
tiiinin;,'  walls  of  the  platform  hein;,'  widened  out  to  form 
pedestals  at  the  points  where  the  columns  rest.  These 
walls  are  foumled  on  rows  of  wooden  ])iles  cut  off  at  mean 
liiL'h-wati'r  liiw,  connected  hy  wooden  ties  and  stiffened 
with  dia^'onal  hraces  of  wood.  The  exj^sed  end  and  front 
of  the  concrete  platform  are  protected  hy  wooden  center- 
inij  of  scpiare  timher  and  oak  piles. 

The  .steel  shed  is  inclosed  in  a  .stucco  wall  and  is  lighted 
on  the  land  side  hy  a  continuous  row  of  fixed  windows. 
The  roof  is  provided  with  a  series  of  skyli<,'hts. 

The  dispersion  of  the  ashes  i)y  the  wind  in  dumpin;' 
from  cart  to  scow  is  the  particular  ohjection  to  all  street 
ilciinin;,'  dumpini,'  hoards.  A  method  lor  overcoming 
tills  previous  dilliculty,  consisting  of  adjustahle  chutes, 
was  worked  out  hy  tlie  Dock  Department,  through  the 
original  and  novel  .suggestion  of  Commissioner  li.  A.  C. 
Smith.  Along  the  outhoard  side  of  the  dumping  hoard 
there  are  a  numher  of  these  vertical  chutes  which  can  he 
raised  or  lowered  independently  of  eacli  other  hy  means  of 
hand  chains  operating  differential  jmlley  blocks  (Fig.  2). 
By  this  means  the  mouth  of  any  chute  can  be  brought  close 
to  the  gradually  accumulating  heap  of  refuse  on  the  deck 
of  the  scow,  thus  reducing  to  a  mininiuni  tlie  area  of  the 
stream  of  ashes  or  refuse  exposed  to  the  action  of  the  wind. 
Each  chute  has  two  double-hinged  doors  swinging  back  in- 
to the  chute  so  as  to  give  uninterrupted  passage  to  tlie 
dumped  material,  only  one  door  being  opened  at  a  time 
according  to  the  position  of  the  chute.  The  outside  of 
the  dumping  floor  is  practically  a  series  of  closely  ad- 
joining swinging  doors  which  can  be  triced  up  to  give 
free  swing  to  the  dredge  buckets  between  the  cantilever 
beams  of  the  dumping  board,  the  fascia  logs  also  being  re- 
moved for  this  ])urpose. 

The  structure  was  designed  and  is  being  supervised 
by  the  Department  of  Docks  and  Ferries  uiuler  E.  A.  C. 
Smith,  Commissioner:  R.  C.  Harrison,  First  Deputy 
Commissioner,  and  C.  W.  Staniford.  Chief  Engineer.  The 
Riverside  Contracting  Co.  is  contractor. 


except  the  timbers  of  the  deck  system  which  are  necessary 
for  renewal  and  for  the  proper  handling  of  horses  on  the 
ramp;  (3)  the  outside  is  of  stucco  with  ornamental  steel 
tile  roof  so  to  make  the  structure  as  ])leasing  to  view  as 
possible;  (4)  the  operation  of  dumping  will  be  through 
steel  chutes  adjusted  so  as  to  carry  the  ashes  from  the  cart 
without  any  exjiosure  directly  to  the  deck  of  scow  or  to  the 
top  of  the  load  in  scow.     This  avoids  the  difficulty  pre- 


Steel  Tien  made  of  rolled  ch.Tnnels,  with  wood  blocks  under 
the  rails,  are  beinp  tried  on  the  Northern  I'aciflc  Ry.  About 
100  were  laid  in  1!»11,  but  some  of  these  have  been  removed  on 
account  of  difficulties  in  shimming  track.  During  1914  about 
320  were  put  in,  mainly  at  water  stations  where  wooden  ties 
were  burned  by  cinders  dropping  from  the  engines.  These  ties 
were  made  by  the  Universal  Metallic  Tie  Co.,  of  Salt  Lake 
City.  Utah,  and  have  lieen  tried  also  on  some  other  roads. 
Ties  of  this  gener.il  type,  but  under  various  names  and  with 
various  modifications  In  the  rail  fastening,  have  been  used  ex- 
perimentally at  different  times  within  the  past   30  years. 
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The  first  brick  paveinent  in  Toronto,  Ont.,  was  laid  in 
1895.  Since  then  brick  pavements  have  steadily  increased 
in  popularity  and  in  the  number  of  square  yards  laid. 
Up  to  the  close  of  the  year  1913  there  were  approximately 
430,000  sq.yd.  of  brick  pavement  laid  on  a  concrete  foun- 
dation, varying  from  4  to  6  in.  in  depth;  15,031  sq.yd. 
laid  on  a  broken-stone  base;  32,009  sq.yd.  laid  on  uravol. 
In  1913  there  were  1.207,892  bricks  laid. 

Of  this  number  :2T,l{i0  were  wire-cut-lug  bricks.  Tliis 
was  the  first  year  that  any  brick  of  this  type  was  laid  in 
the  city.  They  were  laid  on  Morton  St.  in  Xorth  To- 
ronto, from  Yonge  St.  to  a  point  2300  ft.  east,  as  a  test, 
and  they  proved  .<o  satisfactory  tliat  Toronto  is  now  speci- 
fying this  type  exclusively.  The  pavement  is  28  ft.  wide 
between  curbs  on  a  4-in.  concrete  foundation,  with  a  1  V->- 
in.  sand  cushion  and  cement-grout  filler  mi.xed  1  to  1. 

Xew  Type  of  Hillside  Buick — A  notable  departure 
from  former  standard  practice  has  been  made  in  putting 
a   wire-cut-lug   hillside   brick   paveiiiciit   on    Christie   St. 

•Information  from  F.  A.  Churchill,  of  the  Dunn  AVire-Cut- 
Lus  Brick  Co.,  Conneaut,  Ohio. 


This  is  a  now  type  of  brick  (described  in  Exgixeerixg 
Xews,  .Mar.  15,  1914),  combining  the  distinctive  features 
of  the  ordinary  wire-cut-lug  brick — lugs,  square  edges, 
and  beveled  ends — with  two  transverse  grooves,  about  3 
in.  ajjart,  on  the  wearing  surface,  designed  to  give  horses 
a  foothold  on  steep  grades. 

The  bricks  are  laid  longitudinally  with  the  street. 
Joints  are  broken  on  each  brick  so  that  instead  of  ex- 
tending in  lines  across  the  entire  width  of  the  street,  as 
in  the  ca.se  with  ordinary  hillside  brick,  each  groove  is 
no  longer  than  the  width  of  the  brick.  This  affords  shoe- 
calks  opportunity  to  get  a  grip  almost  anywhere.  How- 
ever, as  the  grooves  are  broken  at  short  intervals,  broad 
tires  bridge  them  on  alternate  courses  of  brick  and  roll 
over  the  pavement  without  experiencing  an  appreciable 
jolt. 

Christie  St.  has  a  grade  of  014%.  It  was  paved  4G  ft. 
wide  for  a  distance  of  700  ft.,  with  a  double-course  gran- 
ite-block lieader  at  the  ba.se  of  the  hill.  The  .street  curves 
on  the  grade,  and  the  brick  (running  lengthwise  with  the 
street)  were  laid  in  such  a  manner  that  the  courses  con- 
formed to  and  ran  parallel  to  the  curvature  of  the  curb 
(Fig.  1).  The  effect  is  extremely  attractive,  as  will  be 
seen  by  an  examination  of  the  accompanying  view,  which 
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C'lua^iii;  St.  Pavkment:  Hillside  I^imck  Lmd  on  a  Level  Stkeet  Inteusei  tiox 


was  taken  before  tlie  l)rieks  were  rolled  or  the  ])aveinciit 
was  elcancd  off. 

None  of  the  hillside  brick  was  laid  iii  conrscs  at  ri^dit 
angles  to  the  cnri),  but  they  were  laid  ol)lique]y  ar-ross  the 
street  ( I'^i.^r.  2),  a  method  iieicssitated  by  laying  the  briek 
longitudinally  in  the  direetion  of  the  length  of  the  street. 
The  pavement  has  a  <i-in.  tonerete  foundation  and  a  1'/^- 
in.  sand  bed,  with  cement-grout  filler  mi.xed  1  to  1. 

GnorriNG — The  mixing  of  the  grout  for  both  pave- 
ments was  done  by  hand.  The  grout  was  stirred  contin- 
uously until  it  was  scooped  out  with  shovels  and  poured 
into  the  joints  of  the  pavement.  The  grout  box  differed 
from  grout  boxes  in  common  use  in  the  States.  It  was 
a  rectangular  box  made  of  planking,  mounted  upon  two 
wheels  about  12  in.  in  diameter  and  fitted  with  two  G-in. 
legs  and  two  handles  similar  to  wheelljarrow  handles  at 
the  rear.  The  bottom  joints  of  the  box  inside  were  fin- 
i.«hed  with  a  triangular  molding  to  prevent  grout  collect- 
ing in  the  angles.  The  box  could  be  trundled  from  place 
to  place  very  easily,  and  the  wheels  were  so  placed  that 
the  box  could  easily  be  tipped  to  collect  the  grout  in  the 
lower  end.  No  grout  was  dumped.  All  was  scooped  and 
])oured.  a  method  which  assures  filling  the  joints. 

Grouting  was  begun  at  the  foot  of  the  grade,  as  other- 
wi.se  the  thin  grout  woulil  have  flowed  down  the  longi- 
tudinal joints  and  overflowed  the  lower  part  of  the  pave- 
ment. Small  quantities  of  grout  by  the  shovelful  were 
poured  at  a  time,  and  the  surplus  was  quickly  brushed 
forward  up  the  grade.  The  final  course  of  grout  was 
squeegeed  until  the  surface  of  the  joints  was  full,  flush 


with  the  pavement,  care  being  taken  t(j  keep  the  joints 
full  until  the  setting  begun. 

After  the  final  course  of  filler  began  to  set.  the  trans- 
verse grooves  in  the  lirick  were  brushed  out  with  wire 
))roonis.  The  bru.shing  was  not  really  necessary,  as  the 
.iXrout  in  the  grooves  wears  out  uiuler  the  impact  of  horses' 
shoe-calks,  but  the  ]irocess  made  the  grooves  serviceable 
at  once. 

Peusoxxel — The  City  of  Toronto  is  constructing  it-; 
vitrified  brick  ])avements  by  day  labor.  The  work  is  being 
done  by  the  Department  of  Works,  under  the  direct  su- 
pervision of  M.  A.  Stewart,  Assistant  Engineer  of  Road- 
ways, and  W.  Barber,  Superintendent  of  Construction. 
\V.  C.  i'crkins.  Chief  Kngineer  of  the  inspection  depart- 
ment of  the  Dunn  Wire-Cut-Lug  Brick  Co.,  of  Conneaut. 
Ohio.  a>sisted  the  local  engineers  in  an  advisory  capacity 
in  constructing  the  Merton  St.  pavement. 
:^ 

Utilixatlon    of    Water    for    Power,    \VachOHett    Reservoir — 

Durinp  the  three  years  since  the  h.vrlro-electric  plant  at  the 
AVachusett  Re.servoir  of  the  Boston  Metropolitan  Water-Works 
has  been  in  service  (see  "Engineering  News,"  Feb.  15,  1912, 
p.  2;M.  an<l  Aug.  14,  1913,  p.  297).  79.9,  S3.2  and  9S.4%  respec- 
tivfl.v  of  the  water  drawn  from  storage  has  been  used  in  gen- 
erating power  before  entering  the  supply  aqueduct.  Thi.s 
shows  a  remarkable  coordination  of  the  requirements  of  the 
water-works  and  the  power  company  (Connecticut  River 
Transmission  Co.)  The  plant  is  operated  by  employees  of  the 
Metropolitan  Water  Board,  normal  running  time  being  con- 
fined to  two  shifts,  though  occasional  demands  from  the  power 
rompan.v  require  2-1-hr.  operation.  Running  time  and  rate  of 
output  are  at  all  times  subject  to  the  orders  of  the  chief  dis- 
l)atchor  of  the  power  company  provided  it  does  not  interfere 
with  requirements  for  water. 
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The  peculiar  silt  bed  of  tliu  S 1  ire ws bury  River,  a  tiflal 
inlet  in  the  New  Jersey  beach  region,  has  always  made  the 
placing  of  satisfactory  bridge  footings  something  of  a 
problem.  Several  bridges  and  trestles  span  this  arm 
of  the  sea,  but  the  heaviest  and  most  pretentious  is  the 
recently  completed  plate-girder  bridge  of  the  New  York 
&  Long  Branch  R.R.,  at  Red  Bank,  N.  J.,  about  KiOO  ft. 
in  length.  Fig.  1  gives  a  general  view  of  this  structure, 
and  Fig.  2  shows  the  trestle  which  it  replaced.  The  foun- 
dation work  was  controlled  by  the  character  of  the  river 
bottom  and  by  the  fact  that,  although  the  bridge  was 
erected  on  practically  the  same  right-of-way  occupied  for 
the  past  40  years  by  a  trestle,  the  timber  structure  was 
not  used  in  any  way  in  the  handling  of  material  or  as  a 
base  for  the  contractor's  plant.* 

The  first  operation  in  the  building  of  the  new  bridge 

•The  pile  footings  for  the  new  bridge  were  put  down  partly 
under  the  old  timber  structure.  To  do  this  it  was  necessary 
to  design  a  special  outrigger.  This  device  was  designed  by 
John  Anderson,  superintendent  for  G.  IS.  Spearin,  contractor. 
This  piledriver  attachment,  which  did  very  ethcient  work,  was 
described  in  "Engineering  News,"  Dec.   24,  1914,  p.   1267. 


wcs  to  knock  down  the  west  half  of  the  old  trestle,  to  pro- 
vide space  for  the  construction  work  to  go  forward.  About 
40  years  ago  the  east  half  of  this  trestle  was  built  as  a 
single-track  crossing,  and  some  8  years  later  a  second 
track  was  added  by  erecting  a  duplicate  trestle  on  the 
west  side  of  the  original  structure,  with  bents  lapping 
half  way  those  of  the  older  structure,  but  with  common 
deck.  Therefore,  all  that  was  necessary  in  cutting  the 
old  structure  in  half  was  to  tear  down  one  of  the  inde- 
pendent trestles;  the  second  half  was  demolished  after  the 
west  track  was  put  in  operation  on  the  new  structure. 

Soil  Conditions 

The  Shrewsbury  is  filling,  being  only  about  1  ft.  deep 
at  low  water  at  the  present  time,  with  a  Si^-ft.  tide  rise. 
The  profile  of  hard  bottom  is  said  to  be  approximately 
V-shape,  with  great  depth  in  the  middle. 

The  mixed  vegetable  and  mineral  silt  carried  down  the 
river  forms  bottom  deposits  of  peculiar  character,  sup- 
posed to  be  due  to  colloid  nature  of  the  silt  after  meeting 
the  salt  water  of  the  lower  reaches.  It  is  alleged  that 
when  the  first  pile  trestle  was  built  piles  were  put  down 
one  back  of  the  other  to  a  depth  of  about  75  ft.  without 
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mooting  serious  resistamc  Tlic  sill  when  lifti'd  in  n 
shovol  clinf^'s  in  a  ninsn.  ami  wlim  rfplan'il  in  the  wait  r 
l)ivaks  up  antl  sinixs  to  tin-  Ixitlnni,  willi  little  diMrolora- 
tion  of  the  water.  Piles  can  he  |in>^heil  <ln\\n  very  eanily, 
hut  a  (lay  latiT  (an  he  withdrawn  or  driven  fuiilier  only 
with  •:reat  ilillii  iilly  tn  not  at  all.  K\en  oysttT  rttjikoM  ex- 
hiliit   this  hehav  lor. 


niainliiined,  dnrin;.'  the  entire  pr()f,'rehH  of  the  work,  o\r-r 
the  hin;;le  traik  <»f  the  old  trestle.  The  work  was  carried 
on  stniijrht  throu;.di  the  wintiT  (SeplendHjr,  I'Jl.i,  to  R-h- 
ruary.  l!l|  I.  inclusive). 

TliiH  foundation  wa^  huill  for  the  N.  V.  &  h.  M.  U.U.. 
under  tlu'  direction  of  (J.  V.  Sneden.  I';n;rincer  of  Main- 
teiuuice-of-Wav  (.1.  II.  Kit/.sininions,  Ifesiilent  iCn/.'ineer). 


I'lider   these  cireninstanc«'s   there   wa>   donht    whether      by   (i.   H.   Spearin,  contractor,    New    York   City.     John 
lie  hoarin;,'  could  he  olitained  sullicienl  for  a  heavy  Hteel 


I'lc.  ■^.     A'lKw  OK   10-Yi;.  Old  Tkk.sti,!:  Ri;i'i..\(I:i)  I!Y 
New   1>i;ii)(;i: 

bridge.  To  settle  thisclouht  foiir  piles  were  put  down  .")•■) 
ft.  and  loaded  with  100  tons  ul'  rails.  At  the  end  of  two 
weeks  there  was  no  settlement. 

The  FouxDATiox 
The  new  structure  is  carried  on  80  concrete  pedestals, 
each  supported  on  tweuty-eight  55-ft.  wood  piles.     The 


CAST  PfPCSTAL 


Dafum  O.O 


Av.  El.  -49.3 
Fit;.  ;5.     Typkal  rji,i;-A.\u-ri:i)KSTAi,  Footixg 

(The  piles  of  the  east  pedestal  wore  driven  under  the  existing 
trestle   and   are   therefore   inclined.) 

piles  were  all  driven  to  a  dei)th  of  10  ft.  Ih'Iow 
the  bed  of  the  river  and  collVr-dains.  llxlf  ft.,  built, 
and  the  mud  and  silt  e-xca^ated. 

A  layer  of  riprap  was  placed  around  the  beads  of  the 
piles  and  1  :  2 :  i  concrete  for  the  pedestals  ])laeed  on 
top.  Each  pedestal  contains  (j.j  cu.yd.  of  concrete  and 
weighs  approximately   l.'JO  tons. 

The  foundation  work  involved  driving  more  than  2000 
piles  and  placing  .5000  cu.yd.  of  concrete.     Trallic  was 


Jii.rK  oi   Oi.i)  Ti:i,.>ii.i.  l»ii;i.\(;  .Ni;w  ('()N>ti;i(  tion 

iTrafllc  maintained  im  ea«t  tracl<  throughout  construction. 
Wi'Ht  half  of  trestle  Ijeing  taken  down  to  inalte  room  for  driv- 
IrK   pile   footlnisrs.) 

.Vnderson  was  Superintendent  for  tlio  contractor.  The 
superstructure,  consisting  of  twenty  25-ft.  and  twenty 
.")0-ft.  .spans,  and  the  a])pi-oacb  spans,  was  furiii.-be<l 
and  erected  by  the  American  Bridge  Co. 


Modor  Siao^^rplo^w  foiP  Streets 

The  motor  siiowi)low  for  street  and  park  use  shown  in 
tlie  accompanying  cut  i.s  a  special  modification  of  the 
Bulley  ga.soIinc  tractor,  built  by  the  Mercury  ^Ifg.  Co., 
of  Chicago.  The  single  steering  wheel  is  removed,  aiul 
is  replaced  by  a  V-plo\v.  The  plow  has  an  angle  of  00°, 
with  18-in.  wings  8  ft.  long,  and  is  supported  by  a  12-ia. 
wlieel  inside  the  nose  and  a  G-in.  caster  under  the  rear 


TltACTOlt  CONVEI.'TEI)  INTO  A  ^loTOi;  SXOWPLOW 

end  of  each  wing.  The  machine  is  steered  l)y  the  small 
wheel  in  the  no.se  of  the  plow.  This  is  effected  l)y  means 
of  a  wire  cable  attached  to  the  regular  steering  mechan- 
ism and  passing  around  a  horizontal  sbeave  at  the  nose, 
geared  to  the  spindle  of  the  carrying  wheel.  In  tests  made 
in  Wa.sliington  Park,  Chicago,  the  machine  ran  at  6  to 
8  mi.  per  hr.  through  heavy  frozen  snow. 
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ReEao^s,^aEag  a  Worira^Otiat  Con- 
crete Fave5maeKat* 

The  repair  or  coverinii  of  toiurete  pavements  on  city 
streets  having  car  tracks  in  the  center  otfers  a  more  or  less 
serious  problem;  for  here  the  theory  applied  to  concrete 
roads  that  the  old  concrete  will  make  a  good  foundation 
for  a  wearing  surface  better  adapted  to  changed  traffic 
conditions  does  not  hold,  because  the  grade  of  the  sur- 
face is  fixed  by  the  track  rails.  In  other  words,  the  con- 
crete is  from  4  to  G  in.  too  high  for  a  foundation  for  any 


.y^  .  ,g.y     >;'vi  ^^  .■       :—.  I'^.— "r-^  -.A-T^^^ 


m^j^W'^^'''"'^^^-^'^''''^'' 


Fig.   1.     Crcss-Sectiox  of  Old  Coxci!ete  Pavement 
Eesukfaced  with  2  Ix.  ok  Bitulithic  Pavemext 

other  type  of  city  pavement  unless  the  track  is  raised, 
which  is  seldom  possible. 

Such  a  problem  came  uj)  during  the  past  summer  in 
Cambridge,  Mass.  An  old  concrete  pavement  on  Massa- 
chusetts Ave.  reached  a  condition  where  some  form  of 
covering,  or  its  entire  replacement,  was  imperative.  For 
three  years  the  6-in.  concrete  pavement  had  been  main- 


•F"rom  information  furnished  by  L.  M.  Hastings,  City  En- 
gineer of  Cambridge,  Mass.,  and  G.  H.  PerVcins,  Superintendent 
of   F<efineries,  Warren  Bros.  Co.,  Boston,  Mass. 


tained  by  superficial  applications  of  tar  and  bituminous 
oil,  but  holes  had  developed  to  such  a  degree  that  this  was 
no  longer  an  effective  method. 

The  street  originally  had  a  rather  steep  crown.  The 
railway  track  in  the  center  had  become  depressed  to  about 
3  in.  below  the  surface  of  the  concrete  pavement.  The 
situation  was  a  difficult  one  to  make  satisfactory,  as  the 
street  railway  company  did  not  feel  like  raising  its  tracks 
and  it  would  have  been  very  expensive  to  take  off  the  top 
of  the  old  concrete  pavement,  for  parts  of  it,  especially 
near  the  center  of  the  street,  were  still  quite  hard. 

A  compromise  plan  was  adopted;  portions  of  the  car 
track  were  raised  where  they  had  become  depressed  most. 
About  an  18-in.  wedge  of  the  paving  at  the  side  of  the 
track  was  removed  as  shown  in  Fig.  1,  and  the  old  con- 
crete covered  with  approximately  2  in.  of  "bitulithic" 
pavement  (a  dense  asphaltic  concrete  laid  by  Warren 
Bros.  Co.,  Boston,  Mass.),  so  that  about  2  ft.  6  in. 
from  the  rail  the  grade  was  at  least  2i/^  in.  above  the 
rail.  From  this  point  down  to  the  gutter  the  crown  varied 
from  1/4  ill-  per  foot  to  %  ii'-  P^r  foot.  This  made  a 
crown  or  '"roll"  in  the  street  between  the  tracks  and  the 
gutter.  While  this  was  not  desirable,  the  appearance 
was  not  so  unsatisfactory  as  at  first  thought. 

The  drainage  on  the  tracks  was  taken  care  of  by  a  good 
longitudinal  grade  and  the  water  was  collected  at  the  low- 
est points.  Here  track  drains  should  have  been  installed 
by  the  railway  company,  but  the  latter  neglected  to  pro- 
vide them,  so  at  these  points  the  water  gathers  until 
it  overflows  and  reaches  the  gutter. 


Kids.  t,  -S  AMI   L     l{i:sii[|-\(i\(;    w  Ui.ii  (  (>n('i;i:i'i;   I'wimint  wiiii  -J   I  v.  oi-  IJini.i  riiic 
(2  und  3,  spreader  (or  (lush  cout  uHphult;  4,  curt    for   spruiidInK   stone   screenluK:)   on    tlush   coat) 
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Oil*£me^iinie  Dipper  Dredge 

Till'  (lip|«'r  tlro(l;;»'  ^liown  in  llic  iircoiiiimnyiiif;  nil  is 
ililfiiilt'il  lor  rxitiviitiii;;  tii'iiclics  ninl  ilniiiia^c  or  irri^^a- 
tioii  (lilrlu's,  ami  is  Imilt  liy  tin-  Mav  City  hicdp-  WnrkH,  of 
Bav  City,  Mich.  It  is  nl'  llu-  land  ty])(',  Immii^'  iiiouiilril 
on  a  |ilall"oriii  wliiili  has  l-hcaiiis  spaiiiiiii^'  tin-  cxcavalioii. 
U  has  a  latliii'd  stirl  mast  ami  lumiii,  ami  a  tiiiiliiT  A- 
fniiiH'.  The  huoiii  is  :U)  t(t  10  ft.  Itm^,  ami  tairit's  u  ilip- 
pt>r  of  y^  yil.  to  1  yd.  capai  ily. 

Tlu'iv  aiv  four  o|H'raliiij;  (■al)lt's:  'The  hoisting'  rahlc. 
Htlaclu'd  to  tho  hail  of  the  dipiM-r;  Ihf  hackinj;  calilc,  al- 
tarlu'd  to  llu-  rear  of  tho  dipju'r;  the  hooiii-s\viii;;iii;,' 
rahlo  (passing;  over  a  drum  on  oaih  side),  ami  the  haiil- 
iiiir  cahlc.     This  last  is  attached  to  a  hridit;  whose  ends 


H^ulini^  Material  on  tIKe  NortH 
Sidle  Reservoir,    Pittftsburghi'^ 

The  new  North  Side  leM-rvoir,  eoinmonly  known  us 
(;al>lia;re  Hill  ivHervuir,  of  the  l'iltsl)iirj,'li  water-works, 
has  ICO.OOO.OOO  pil.  eapa<ity,  with  a  water  area  of  17 
acres  and  a  depth  of  :1H  ft.  It  was  Imilt  hy  th<-  ent-aml- 
(ill  method,  three  sides  heiii^  Imilt  of  rolled  emiiankinent 
and  till-  icmaininj;  side  entirely  in  eiit,  surrounded  liy  ii 
ifinforcod -concrete  retainin;;  wall  alonj;  a  piiitlic  liif,di- 
wav.  'IMie  n-servoir  is  di\ided  into  east  and  we.st  hasins 
hy  a  Iiollow  reiiiforced-coiicretc  dividin;,'  wall  IH  ft.  hi,t,di, 
whose  interior  serves  as  eoiidiiil. 

Ilwiii.iMi  M.\Ti:iii;\i-s  WITH  .Moron  Tiiii  K.s  All  th(! 
sand  and  -'ravid  used  in  tho  construction  of  the  n^servoir 


Dii'rEi;  DiiKix;?:  roi;  DiTcir  avd  TitExrir  WoiiK ;  Oi'ek.vtkd  by  a  Keuosexe  Exgixe 

'Bay  City   Dredg^e  Works.    Bay  City,   Jlicli.,   Guilders) 


ire  liitche:!  to  the  rails  ahead  of  tho  machine.  All  tho  ma- 
chinery is  operated  from  a  kero.seno  engine  of  2.5  to  40 
Up.  Only  three  men  arc  required,  one  to  operate  tho 
dredge  and  the  others  to  shift  and  adjust  the  sections  of 
track  on  which  the  machine  runs. 

The  machine  travels  on  grooved  wlieels  under  each 
corner  of  the  platform,  and  is  so  arranged  that  tlie  width 
between  wheels  can  he  varied  to  suit  the  width  of  excava- 
tion. There  are  two  wheels  under  each  forward  corner 
and  one  under  each  rear  corner.  On  each  side  of  the 
diti  h  is  a  single  rail  in  sections  6  ft.  long,  each  section 
having  three  wood  tio.s  or  blocks  about  ;5.\12x21:  in.  Tho 
sections  are  connected  loosely  by  two-bolt  splice  bars.  As 
the  machine  moves  forward  the  roar  section  of  track  is 
raised,  carried  forward  and  lowered  into  jjlacc  by  a  travel- 
ing hoist  which  rides  on  a  runway  along  the  side  of  tho 
machine  and  extending  5  ft.  out  beyond  the  forward  and 
rear  ends  of  the  dredge  frame. 


was  dug  from  the  Allegheny  River  and  transported  in 
harges  to  a  hoisting  plant.  The  material  was  then  taken 
from  the  barge  in  a  clamshell  bucket  and  dumped  into 
an  elevated  storage  bin  containing  compartments  for 
coarse  graxel,  fine  gravel  and  sand. 

From  this  bin  it  was  taken  to  the  reservoir,  a  distance 
of  ]%  mi.,  by  six  .j-ton  motor  truck.s,  each  truck  making 
from  18  to  20  trips  per  day  of  11  hr.  A  similar  truck 
was  used  for  hauling  cement.  Concreting  was  not  started 
until  June  i:  ;  ;iO,000  cu.yd.  had  been  pbued  l)y  Sept.  2!). 
At  that  time  five  of  the  trucks  worked  2  t  hr.  a  day  and 
hauled  something  over  70.000  tons  of  material  a  distance 
of  ]%  "'^v  *i"<l  ^he  last  %  nii.  was  up  a  4  to  6%  grade. 

The  economy  of  the  motor  truck  was  marked.  It 
would  have  been  impo.ssible  for  teams  to  make  more  than 


•Based  on  the  paper  "Construction  Features  of  the  North 
Side  Reservoir,"  liy  !■:.  K.  Lanpher  and  .1.  S.  Cole,  and  the 
discus.sion  by  S.  U.  Fuller,  in  the  October  "Proceedings"  of 
the  Engineers'  Society  of  Western   I'ennsylvania. 
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six  trips  a  day  with  a  2-cii.ycl.  wagon,  which  meant  11 14 
hr.  It  would  have  been  impossible  to  complete  the  reser- 
voir in  one  season  had  it  not  been  for  the  use  of  the  trucks, 
because  it  would  have  been  impossible  to  have  worked  150 
teams  in  and  out. 

To  Sept.  1  the  cost  of  repair  parts  for  the  motor  trucks 
was  something  like  $15.  This,  of  course,  did  not  include 
a  number  of  repair  parts  furnished  by  the  maker  under 
guaranty;  but  not  over  $100  was  spent  for  repairs  other 
than  the  general  upkeep  repairs  ordinarily  made.  There 
was  a  night  repair  man  and  a  day  rc])air  man  to  make 
any  repairs  necessary.  From  a  fleet  of  seven  trucks  it 
was  found  necessary  to  hold  one  truck  each  day  in  the 
shops  for  overhauling. 

At  the  reservoir,  the  su])ply  bins  and  cement  house 
were  built  on  a  southerly  slope  between  the  foundation  of 
tiie  secondary  gate  house  and  the  Friday  Ave.  wall.  These 
bins  held  approximately  400  cu.yd.  of  gravel,  200  cu.yd. 
of  sand  and  200  cu.yd.  of  coarse  gravel.  Storage  was 
provided  for  two  cars  of  cement  in  the  cement  house  and 
one  car  on  the  platform.  The  sand  and  gravel  were 
dumped  from  the  trucks  directly  into  the  bins.  The  ce- 
ment was  dump'^d  on  the  Friday  Ave.  platform  and  hand- 
liandled  to  the  chute  leadiu<r  to  the  cement  house. 


A  mctiiod  of  analyzing  the  cost  of  hauling  materials 
for  construction  work  was  given  l)y  T.  R.  Agg,  Professor 
of  Highway  Engineering  at  Iowa  State  College,  Ame.s 
Iowa,  in  a  paper  read  at  the  Good-Koads  Congress  at  Chi- 
cago, Dec.  15-18,  1914. 

The  principal  factors  entering  the  problem  are:  (1) 
length  of  haul;  (2)  rate  of  travel;  (3)  time  lost  while 
loading  at  cars  and  unloading  at  the  work;  (4)  time  lost 
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in   travel  on  account  of  Imd   roads;   {'>)   capacity  of  the 
outlil  per  triji;  {(!)  cost  of  operation. 

I{ates  of  speed  are  assumed  l)asc(l  upon  conditions,  foi- 
example:  2Vi>  nii.  per  hr.  for  teams,  ."{  mi.  per  hr.  for  trac- 
tion outdts,  and  10  mi.  |ier  hr.  for  motor  trucks  and  in- 
fhistrial  railways.  The  amount  of  time  lost  at  cars  depends 
upon  tlic  inctliod  of  loading.  Time  lost  at  the  cars  is 
expensive,  especially  on  short  hauls,  and  should  be 
eliminated  as  far  us  possible.   The  average  lo.s.s  of  time  per 
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trip  in  loading  and  unloading  is  assumed,  for  an  exanipli', 
as  follows:  18  min.  with  team  hauling,  (j  min.  with 
motor  trucks  (loaded  from  bins  or  hoppers),  30  min.  with 
traction  outfits  and  industrial  railways.  Time  lost  due  to 
the  condition  of  the  road  varies  with  the  season,  the  local- 
ity and  the  kind  of  road.  It  is  greatest  with  the  traction 
outfit,  is  about  the  the  same  for  team  and  motor-truck 
hauling,  and  is  a  negligil)le  factor  for  the  industrial  rail- 
•way  (with  locomotive).  As  to  the  capacity  of  the  outfit 
per  trip,  equipment  of  the  following  capacities  is  in  com- 
mon use :  wagons 
for  team  hauling,  •.' 
tons ;  motor  trucks. 
5  tons ;  traction  out- 
ats,  15  tons  :  indus- 
trial railway  trains, 
•iO  tons. 

The  cost  of  openi 
tion  of  each  of  tlie-i 
outfits  will  V  a  r  \ 
with  the  skill  ol 
the  superintendent 
and  the  operator, 
tlie  kind  of  weather, 
and  the  nature  oi 
the  road.  It  should 
include  the  follow- 
ing items:  interest 
on  investment,  de- 
preciation on  outfit, 
nuiintenance  of  out- 
lit,  fuel,  oil,  sup- 
plies and  labor  cost. 
For  example,  take  the  following  values:  teams,  50c.  per 
hour;  motor  truck,  $2;  traction  outfit,  $3  industrial  rail- 
way $4. 

Knowing  the  relation  that  exists  between  these  va- 
rious factors  that  enter  into  cost  of  hauling,  the  follow- 
ing equation  mav  be  used  to  show  the  cost  per  ton : 

u  s        u 

In  this,  C  =  cost  per  ton  for  a  length  of  haul  (r=i/^(/^  : 
(7  =  distance  in  miles  per  round  trij);  u  =  tons  hauled 
for  trij);  s  ^  speed  of  vehicle,  mi.  per  hr. ;  T  =  time  lo>t 
loading  and  unloading;  /•  =  cost  of  operation  in  dollar- 
per  hour.  Fig.  1  shows  a  curve  drawn  on  the  a.ssumplioii- 
noted.  Fig.  2  is  a  diagram  of  capacities  based  on  the 
same  as.sumptions. 

The  important  thing  is  not  the  relative  cost  shown  by 
the  diagrams  but  the  i)()ssibility  of  reducing  to  definite 
data  the  probable  costs  for  any  piece  of  work,  thus  ob- 
taining a  basis  for  dctciniininii-  whicii  nietiiod  to  use. 


A  StuispesA(dle€£  Scs^lBFoId  for 
Buildinig  Comstrtuic^ioim 

Suspended  scalfolds  arc  u.h'iI  extensively  in  erecting  the 
exterior  walls  anil  trim  of  large  buildings,  and  one  con- 
.struction  of  this  kind  is  shown  in  the  accompanying  cut. 
One  of  its  special  features  is  that  no  drums  are  u.sed  on  the 
platform  or  scalVold,  the  supporting  apparatus  being 
gripped  to  the  I'able  by  jaw  clutches  which  have  been 
tested  to  a  load  of  T2T0  lb. 
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Al  I'm  li  |i(iiiit  111'  siipporl  an  oiitriLjiji'r  Ih'jimi  is  iiiicliorcd 
to  (ho  rool"  (or  an  ii|i|ht  lloor).  this  oiitii;;j,'«'r  coiisiKtiiij,' 
of  two  plaiiks  witli  UUnks  spiki-d  Itftwfi-ii  llu'iii  to  niipport 
tlu'  two  li-ails  of  llif  raltlc.  I'jicli  lead  passes  lliroii;;li  two 
rliitili  lioxi's  (oiR'  al)ovi>  llic  othor)  wliidi  arc  siMiirud  to  u 
jMiir  of  slirl  rods.  A  stct-l  plalc  attatlicd  io  llii-  lower  oikIh 
of  tlu«  rods  carrii's  Ilic  piillnii  or  iross-picic  of  llic  scaf- 
fold, on  wliii  li  rest  the  Ihxir  phmks.     At  the  n|)pcr  end  of 


Cluicti 


Cable 

A   Srsi'KxnKi)   Si  ai-i()i,I)   i-oi;    liriLDixc   CoNs-riiiCTioN 

the  rods  is  secured  a  siuird  rail  for  the  ])rote(tion  of  the 
men  on  the  scallohl. 

Each  clutcli  has  jaws  10  in.  long  hung  from  steel  rolleris 
on  short  axles  which  have  a  .shearing  strength  of  11,700 
lb.,  or  fl;i,()00  lb.  for  each  apparatu.s.  The  chitch  is  oper- 
ated by  a  horizontal  lever  having  a  leverage  of  8:1,  and 
each  stroke  of  the  lever  raises  the  machine  (i  in.  The 
friction  and  wear  on  the  cables  is  said  to  be  considerably 
less  than  when  the  cables  are  wound  on  drums.  The  cable 
hangs  free  from  the  outrigger,  and  the  scaffold  can  be 
started  from  the  ground  and  raised  gradually  to  the  top 
of  the  building  without  any  temporary  intermediate  sup- 
port and  readjustment. 

This  device  has  been  used  on  a  number  of  structures, 
including  the  Golden  Rule  Building  at  St.  Paul,  Minn. 
It  is  built  by  the  Eclipse  Scaffolding  Co.,  Oniaiia.  Neb. 


HOTES 


A  CoiiiputinK-Machine  Stunt — It  is  usuaUy  considererl  that 
the  capacity  of  a  coinputing  machine  in  muUipHcation  is  limi- 
ted by  the  number  of  places  which  can  be  made  to  appear  on 
the  multiplicand  and  multiplier  dials.  The  statement  is  capable 
cf  some  extension,  in  that  a  multiplication  can  be  carried  on 
ao  long  as  the  sum  of  the  places  in  multiplier  and  multiplicand 
does  not  exceed  the  sum  of  the  places  on  the  dials.  Thus,  it 
is  possible  to  multiply  1,234,.j67  by  12.3,4r)fi,7S9  on  a  machine 
on  which  the  dials  show  only  eight  figures  in  each  term,  as 
follows: 

Set  the  upper  (multiplicand)  dials  so  that  the  number  ap- 
pears   in    the    seven    riirht-hand    places    and    multiply    by    the 


oluhl    rlKht-hnn'1  plnroii  of  Ih"   mulllpn<'r.     Tho   mnrhlnr   will 
I  lion  Hliuw , 

0   I    3   3   4   r>   fl   7 

8  s  4  r.  a  7  M  II 

0  n  3  N  II  Ti  N  !i  7  7  n  2  r.  :i  fl  .1 

('lour  thK  up|i«r  (niultlpllciinil)  rlliil;  r«Hi-l  thu  rnultlpllciiiid 
onci  riKurn  tu  tliii  loft,  which  In  (miuIviiIcii!  to  HhlftliiK  th<- 
ciirrliiu<i  (iiiultlpllor)  illiil  onr  iiliirr  to  (li«  riKht;  lh<-ii 
multiply  by  llin  Inrt-hiinil  iiikI  luHt  IlKuro  of  the  multiiiller. 
Th«   iIIiiIn   lh<<ii   mIiow: 

1  I'  3  4  r.  n  7  0 

3   .1   4    r>   tl   7   K   0 

n  1  fi  :•  4  I  fi  II  7  7  fi  2  r.  ;(  «  a 

TliK  loft-liiind  intiltliillor  flKuri'  on  th*i  dial  Ih  tin:  Hum  of 
tin-   llrm    two   placoH  of   tho   multlplh-r. 

Slinlliirly,  ii  problem  of  «lx  by  Icn  pliici-H  may  be  worked 
on  iin  ■■iKlil-pliiro  iiia<-liln<>  by  two  ri^Hi-llinKH  of  the  multipli- 
cand—I  >(>iiald   M.    IJddill,    Kllzalielh,   N'.   ,1. 

Air  llrrrlvrr  Makra  Truulilr  In  n  lllvrlinu  4Mitnt — A  curlouc 
caMi-  or  trouliN'  In  a  rIvi-tliiK  oulMl,  due  to  (rarclcMsncHH  In  ar- 
raiiMliiK  mill  IociIIiik  the  iilr  plant  In  Huch  /i  way  aH  to  avoid 
trouble  from  iluHt,  la  di'Hcrlbed  by  a  corroHpondfnt,  The  work 
waM  tbo  I'rccllon  of  Mcvcral  ntrect-cro.sHlnK  railway  brld^eH, 
where  the  air  plant  was  laid  out  to  supply  «everal  brid(ires 
Monu-  blockH  apart.  The  riveting  Bansrn  were  frequently  de- 
layed by  dust,  etc.,  cloRRlnx  the  ports  and  valves  of  the 
hammers.  This  was  finally  traced  to  two  thluKS,  the  absence 
of  suitable  screens  at  the  compressor  Inlet — the  operator 
thouKht  such  a  refinement  unnecessary  In  the  field — and  the 
unsuitable  arrangement  of  the  air  receiver.  The  plant  was 
placed   about    halfway    bctwe<ii    two    brid(_'eK    which   were   some 


KivExiKG  Pl.:Vnt  Layout  W  incii  Caused 
Tkouble  ri!OM  Dust 

300  ft.  apart.  It  consisted  of  boiler,  hoist  and  winch  and  air 
compressor,  and  from  here  a  l'4.in.  pipe  extended  to  both 
bridges.  The  air  receiver  was  located  near  one  of  the  bridges. 
It  was  cut  Into  a  branch  or  bypass  of  the  line  instead  of  into 
the  main  airline  itself.  Furthermore,  on  account  of  the  lay 
of  the  ground,  the  main  pipe  was  lower  than  the  receiver. 
so  that  there  could  be  no  draining  down  into  the  receiver,  but 
rather  the  reverse.  As  will  be  seen  from  the  nature  of  the 
arrangement,  the  receiver  had  no  action  in  the  way  of  remov- 
ing dust  or  mo'  cure  from,  the  air,  and  since  the  railway 
trafflc  stirred  up  a  considerable  amount  of  dust  alongside  the 
roadbed,  the  unscreened  compressor  inlet  allowed  quantities  of 
dust  to  get  into  the  system  and  pass  by  the  receiver  tc  the 
hammers. 

\>hii-le.H   <>n    riiblie    ItoniN    in    rennNylvniiia    Are    IJiniteil    to 

26.000  lb.  weight,  under  an  act  of  the  .>;tate  legislature.  As 
with  other  legislative  acts,  there  can  be  no  certainty  that 
this  limitation  -aiII  be  maintained  permanently,  however,  and 
therefore  bridges  on  state  highways  are  being  designed  to 
carry  17-ton  trucks.  The  State  Highway  Department  has  ad- 
vised township  otricials  that  no  bridges,  however  remote  the 
district,  should  be  de.':igned  to  carry  less  than  12  tons,  and  on 
all  important  thoroughfares  or  in  reasonably  well  settled  dis- 
tricts bridges  should  be  designed  for  a  16-ton  load. 
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Diaeram  fop  Use  with  a  Solar  Ephemeris — The  accom- 
panying diagram  is  designed  to  give  the  change  in  the  sun's 
declination  after  Greenwich  noon  without  interpolating  in  the 
ephemeris.  It  is  similar  to  the  one  in  "Engineering  News," 
Mar.  6.  1913.  p.  4.55.  Fig.  5.  for  use  in  connection  with  Louie 
Ross'   "Meridiograph,"  but  is  simplified  and  extended  for  uni- 


,  Eo3+  0+  Greenwich  Tiirie 


DiAcnAjr  FOK  Cii.vxcje  jx  Sl'n'.s  Dkci.ixatiox  Sixce 
GuEEXwuir  Xoox 

versal  use,  and  made  independent  of  the  hourly  change  vari- 
able. For  example:  Find  declination  of  sun  at  2:30  p.m..  May 
26,  1915,  90°  West  of  Greenwich.  The  ephemeris  gives  the 
declination  at  Greenwich  noon,  N  20°  59.3'.  On  the  upper 
diagram  locate  point  a  (90°,  2:30  p.m.);  project  vertically  to 
Decl.  20°  59',  and  read  between  horizontals,  3%'  =  increase 
in  declination  since  Greenwich  noon.  Hence,  declination  = 
20°  59.3°  +  3.5'  =  N  21°  03'.  This  diagram  with  a  one- 
page  ephemeris  is  published  by  Louis  Ross,  San  Francisco, 
Calif. 

Some  of  the  Joyx  of  a  Surveyor's  Life  are  illustrated  by 
the  accompanying  views  and  given  in  the  following  words 
of  H.  N.  Bradstreet,  transitman,  office  of  the  U.  S.  Surveyor 
General: 

A  survey  party  of  the  U.  S.  Public  Land  Survey  moved 
camp  on  the  last  day  of  September  to  a  point  beside  a  lake 
on  a  mountain  over  7000  ft.  in  elevation.  It  rained  the  night 
after  pitching  camp,  and  for  two  days  and  nights  thereafter. 
Then  it  snowed  just  as  steadily  for  two  more  days  and  nights. 
On  the  fifth  day  after  the  move,  snow  was  waist  deep,  and 
still  fell  without  any  sign  of  intermission.  The  pack-horses 
were  unable  to  get  sufficient  feed,  and  it  was  feared  that  they 
might    take    the    trail    down    off    the    mountain    of    their    own 


line  and  at  a  height  of  4  or  .'i  fi.  along  the  ground.  The  row 
of  stumps  forms  a  support  for  logs  piled  behind  them,  form- 
ing a  timber  banquette,  as  shown  in  the  accompanying  draw- 
ing.    This  forms  a  toe  for  the  fill      As  the  district  is  heavily 


Spoil 


TiMHEU  Baxquette  TO  Eetaix  Fill  on 
Spoil  Akeas  of  Dkaixage  Distkict 

tinibeied  there  is  no  difficulty  or  increased  expense  in  forming 
fhis  banquette.  The  Chief  Engineer  is  Wm.  A.  O'Brien,  of  Cape 
Girardeau,    Mo. 

.V  Home  Matle  Bubble  Mirror  for  'rrnn.sit.s  is  described  by 
W.  M.  P.  Shelton,  Civil  Engineer,  of  Burlington,  Iowa,  as  fol- 
lows: The  device  is  a  small  recessed  plate  some  3  in.  in 
height,  fastened  to  the  upper  part  of  the  right-hand  telescope 
standard  by  two  small  buttons.  .\t  the  near  side  is  a  small 
mirror  attached  by  a  hinge  joint,  which  the  obs<>rver  turns  to 
properly  reflect  the  bubble.     This  attachment  can  be  put  on  or 


Ilo.ME-M.vDE  Bubble  iliKnoR  foi:  Tuaxsit.s 


taken  off  in  a  moment  of  time,  requiring  no  change  or  disfigur- 
ing of  the  instrument.  The  weight  is  only  3  oz.  The  plate 
has  raised  edges  equal  to  the  thickness  of  the  standards,  so 
that  the  small  buttons  on  top  of  the  raised  edges  when  turned, 
as  shown,  hold  the  attachment  firmly  to  the  transit.  A  re- 
cessed circle  is  made  to  accommodate  the  slightly  projecting 
end   of  the   telescope   shaft. 
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accord,  so  the  chief  of  jiarty,  Hargraves  Wood,  thouglit  it 
high  time  to  break  cimii)  and  pack  the  horses  out.  An  In- 
sufficient number  of  horses  to  carry  the  entire  camp  necessi- 
tated the  return  in  the  snow  the  next  day  of  the  packer  and 
two  assistants,  a  distance  of  about  15  miles,  and  a  climb  of 
4000  ft. 

A  'I'rrr-.Htumit  lletaluliiK-Wnll — In  tlu;  construction  of  the 
Little  Rlvei-  DrainuKe  DiHlrlct  In  the  southeastern  section  of 
Ml.sHouri,  a  novel  method  Is  being  employed  to  retain  the  fill 
In  the  large  spoil  areas  along  the  main  clralnago  canal,  and 
I>revent  the  matt-iial  from  washing  over  the  bcriii  or  Into  the 
channel.     Trees  aie  cut  along  a  line  about  5  ft.  from  the  berm 


.V  .Ui-lbod  of  SnvluK   .Muuey  lu  LettInK  Taveuieut  Contracts 

has  been  devised  by  City  Engineer  I!.  F.  .Miller,  Ji..  of  .Mead- 
ville,  I'enn.  Last  year  the  paving  work  was  particularly  ex- 
peditiously performed.  There  were  12  streets,  aggregatinil 
over  4  miles  In  length,  and  these  were  grouped  into  4  Jobs 
known  as  A,  1!,  C.  1),  care  being  taken  that  those  streets  were 
grouped  together  where  physical  conditions  were  practically 
similar.  Some  doubt  was  exi>ressed  as  to  the  legality  of  this 
proceeding,  but  the  work  was  finally  let  upon  this  basis, 
excellent  legal  advice  being  secured  beforehand.  It  Is  estl- 
inaled  that  an  average  saving  of  at  least  10%  was  thus  ef- 
fected. 
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neerin^^  Work 

Ncnily  n  yonr  a«,'i>.  in  our  issue  of  Mnr.  \'i,  ]'.)]  I.  \w 
(•nllod  attention  to  the  stinul  tnken  liy  tlie  Council  of  the 
Institution  of  Civil  Knj^ineers  of  Crent  Mritiiiii.  eon- 
tloniniiii;  tlie  urowiuj:  eu.»toni  of  nskin;;  enj;ineers  to  sul)- 
juit  eonipotitixe  iiids  Tor  uiuiiiii|iiil  en^rineerin;;  work.  It 
appears  that  notwilhstamiini;-  tlie  warnin;,'  cinuhir  sent 
out  by  the  Council  at  that  time,  nienihers  ol'  the  Insti- 
tution still  suhniit  liitls  in  response  to  public  advertise- 
ments. The  Council,  therefore,  under  date  of  Dec.  ',,  has 
issued  a  seci)nd  circular  to  the  nKMuhership,  in  which, 
after  quoting;  the  warninu  ^ivcn  a  year  a,i,'o,  it  says: 

The  Council  much  icKicts  to  leurn  that  n  number  of  cor- 
porate members  of  the  Institution  have  lately  responded  to 
an  advertisement  of  the  Kastern  Valley  Joint  SeweraKc  Board, 
inviting  the  submission  of  terms  for  certain  professional  en- 
gineering  services. 

The  Couiicll  now  desires  to  state  that  response  to  an  ad- 
vertisement of  the  kind  referred  to  is  opposed  to  the  best 
Interests  of  the  Institution  and  the  en^lneerinK  profession, 
and  constitutes  an  action  of  professional  misconduct,  which 
renders   the  offender  liable  to  expulsion   from   the   Institution. 

It  will  he  oF  interest  to  sec  whether  the  Council  will 
carry  out  it.-^  threat.  The  .scramble  for  employment  amonj,' 
enirincers  in  Great  Britain  has  been  very  severe  for  tlie 
pa.st  two  or  three  years.  There  is  little  doubt  that  Britisli 
luunieipalities  advertising  for  engineering  services  can 
."jecure  coini>etent  engineers  outside  of  the  nieinber.«lii])  of 
the  Institution.  Under  these  conditions  it  is  not  at  all 
strange  that  some  of  the  Institution  members  should  en- 
gage in  the  comjx'titive  struggle :  nor  does  it  seem  likely 
on  the  whole  that  even  threats  of  expulsion  from  the  In- 
stitution will  be  suflicient  to  stop  them.  What  would 
seem  to  us  a  more  hojieful  procedure  would  \)v  tn  jinnidc 
means  whereby  a  municipality  might  ol)tain  the  aid  of 
the  Institution  in  selecting  the  best  engineer  for  a  par- 
ticular task.  Lacking  such  aid,  it  is  not  .strange  that' 
municipal  authorities,  feeling  their  own  incom))etence  to 
judge  of  the  quality  of  engineering  .services,  fall  back 
H]>on  the  price  as  a  means  oi  choosing  between  competi- 
tors. 


TSae  InlsillE  Ps'ocoss  ©if  AltujEHanimuaffim 

The  recent  death  of  Dr.  Ciias.  M.  Hall,  inventor  of 
the  electrolytic  prot-ess  of  aluminum  ])rodnction.  calls  to 
mind  events  in  connection  with  the  early  history  of  that 
great  invention. 

In  the  early  'SO's  the  metal  aluminum  was  little  more 
than  a  laboratory  curiosity.  The  only  method  then  known 
for  its  commercial  production  was  its  reduction  from 
aluminum  chloride  by  metallic  .sodium,  a  process  so  ex- 
pensive that  the  metal  was  nearly  as  costly  as  silver. 
Chemists  the  Avorld  over  were  searching  for  some  cheap 
method  of  manufacturing  alumimim,  for  it  was  known 
that  in  the  form  of  clay,  aluminum  wa.s  by  far  the  most 


widely  distributed  of  the  metal-.  In  every  college  chem- 
i-trv  cla.siH.  profe.-.-ors  were  wont  t«)  tell  their  KtndentH  of 
l!iis  great  unsolved  chemical  problem. 

Cha-.  M.  Mall  was  the  son  of  an  Ohio  clergyman,  and 
was  taking  a  clasHical  course  in  Olierlin  College.  lit;  was 
a  zealous  student  in  chemistry,  and  his  imagination  was 
lired  by  the  stories  concerning  the  possibilities  if  .some 
cheap  melhoil  could  be  found  of  producing  this  wonderful 
metal  fnun  its  ai)iindant  natural  .sources.  While  still 
engaged  on  his  regular  c(dlegc  work  Ik;  spent  every  spare 
moment  in  cheiiiical  studies  and  experiments  which  event- 
ually resulted  in  his  great  di.seovery.  It  was  little  short 
of  miraculous  that  this  young  student  in  an  obscure  col- 
lege, with  oidy  the  meager  facilities  for  experimental 
work  obtainable  in  a  remote  country  town,  succeeded 
where  the  greatest  chemists  and  scientific  investigators, 
aided  by  the  finest  laboratory  equipment  in  Europe  and 
America,  had  failed. 

The  process  by  which  Tlall  succeeded  was  to  dissolve 
a  i)ure  aluminum  oxide  in  a  molten  fluoride  .and  then  re- 
duce the  metal  from  the  dissolved  oxide  by  electroly.-is. 
Hall's  process  would  have  been  ini])ossible  of  commercial 
operation  at  an  earlier  day,  for  the  cheap  production  of 
electric  current  by  power-driven  generators  was  ii()t 
achieved  till  the  early  '80's. 

Having  made  his  great  invention,  TTall  made  his  way  to 
Pittsburgh  and  visited  the  Pittsburgh  Testing  Labora- 
tory, feeling  confident  that  the  chemists  in  that  organi- 
zation would  be  able  to  understand  the  importance  of  the 
success  he  had  attained.  The  late  Capt.  Alfred  E.  Hunt, 
then  President  of  the  Pittsl)urgh  Testing  Laborator\%  wa- 
a  man  always  interested  in  new  scientific  developments. 
He  at  once  saw  the  va.st  po.ssibilities  in  the  new  invention 
and  assisted  the  young  inventor  in  organizing  a  company 
to  exploit  it.  The  writer  well  recalls  Captain  Hunt's 
coming  into  the  oOice  of  ExGiXKEiiixc,  N'?]\vs,  where  he 
was  always  a  welcome  guest,  and  telling  the  story  of  the 
remarkable  new  invention.  Not  long  afterward  the 
writer  \isited  the  crude  works  in  the  vicinity  of  Pitts- 
burgh where  the  first  commercial  work  with  the  Hall 
process  was  being  carried  on.  In  Engineerixg  News 
of  Nov.  8,  18!)0,  will  be  found  a  view  of  the  interior  of 
this  little  plant  showing  the  small  rectangular  pots  in 
which  the  aluminum  oxide  was  reduced. 

The  first  commercial  plant  built  by  the  Pittsburgh 
licdnction  Co.  had  a  capacity  of  ]iroducing  50  lb.  of 
aluminum  per  day.  At  the  end  of  ]8!)0  an  output  of 
:!*.")  lb.  per  day  had  been  reached.  Plans  had  been  com- 
pleted, however,  for  a  much  larger  plant,  which  was 
shortly  afterward  built  at  Niagara  Falls  for  an  output 
of  five  tons  per  day,  absorbing  13.000  h]).  of  electric 
energy.  A  plant  was  also  completed  in  1890  at  Man- 
chester, England,  to  operate  the  Hall  process  for  sup- 
plying the  foreign  demand. 

Prior  to  Hall's  great  invention,  le.ss  than  30  years  ago, 
the  total  annual  ])roduction  of  aluminum  was  only  about 
.j.jOG   lb.      P.y    1!tOO    the   alunnnum    production    of    the 
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United  States  alone  was  over  7,000,000  lb.  In  l!)l;5  the 
production  of  tlie  United  States  had  increased  to  ()5,000,- 
000  lb.,  while  the  world's  production  was  in  the  neighbor- 
hood of  173,000,000  lb.  No  other  single  industry  in 
the  world  absorbs  so  large  an  amount  of  hydro-electric 
power  as  aluminum  production.  About  18  hp.-hr.  arc 
required  for  the  dissociation  of  one  pound  of  metallic 
aluminum  from  its  oxide,  and  to  this  theoretical  mini- 
mum has  to  be  added  the  necessary  losses  in  the  oj)eration. 

In  an  editorial  discussion  of  the  probable  future  cost 
of  aluminum  in  Engineering  News  of  18f)0,  after  re- 
viewing the  various  necessary  elements  in  the  cost,  we 
said : 

"It  may  reasonably  be  expected  in  a  few  years  that 
aluminimi  will  be  produced  at  a  cost  as  low  as  the  present 
price  of  tin,  and  possibly  as  cheaply  as  copper." 

While  the  production  has  always  remained  more  or  less 
of  a  monopoly,  not  only  through  the  control  of  various 
patents,  but  through  international  combinations,  tlic 
market  price  has  been  steadily  reduced  and  the  above 
prediction  has  been  more  than  realized.  Aluminum  is 
already  cheaper  than  tin ;  and  bulk  for  bulk,  it  is  even 
cheaper  than  copper.  Among  all  tlie  wonderful  inven- 
tions of  the  nineteenth  century,  that  nuide  by  the  obscure 
Oberlin  college  student  ranks  among  the  foremost  in  the 
enormous  industrial  development  which  has  grown  out 
of  it  and  the  vast  benefits  which  it  has  conferred  on 
mankind. 


The  new  .state  administration  in  New  York  finds  itself 
in  a  puzzling  situation  with  respect  to  the  State's  great 
barge  canal  enterprise,  Ijcgun  more  than  a  dozen  years 
ago  and  now  at  last  Hearing  completion.  The  money  to 
pav  for  the  canal's  construction  has  thus  far  been  i)ro- 
vi(ied  by  an  issue  of  State  bonds  to  the  amount  of  $101,- 
000,000,  which  was  approved  originally  by  a  ])oi)ular  vote, 
as  is  necessary  under  the  New  York  constitution.  All 
hut  $.5,000,000  of  this  fund  has  now  been  spent  and  con- 
tracts now  in  force  will  require  some  $6,500,000  to  com- 
plete. Besides  thi.s,  damage  claims  have  iieen  filed  against 
the  State  on  account  of  the  canal's  construction  amount- 
ing to  about  $70,000,000  and  $10,000,000  has  actually 
been  awarded  for  such  damages. 

Any  estimate  of  the  final  cost  of  the  canal  made  now  is 
subject  to  uncertainty  as  to  how  much  will  be  awarded 
by  the  courts  on  these  damage  claims.  State  Engineer 
\Villiani.s,  on  Jan.  2[,  gave  out  an  estimate  of  $27,000,000 
as  the  sum  which  will  be  recpiired  to  complete  the  Erie, 
Oswego  and  Champlain  canals,  and  stated  that  if  funds 
are  immediately  ])rovided,  the  Champlain  canal  and  the 
Erie  canal  from  tlie  Hudson  to  Oswego  can  be  finished 
and  open  for  navigation  in  the  spring  of  1916. 

It  is,  of  course,  obvious  that  the  State,  having  expended 
so  great  an  amount  of  money  on  the  canal  enteri)risc. 
which  investment  lies  idb;  and  unreniiinerativc  until  the 
work  is  entirely  finished,  ought  to  complete  the  work  and 
make  it  available  to  connnerce  at  tlie  earliest  possible 
moment.  I'\it  how  can  the  Tuiids  be  legally  provided  to 
\>ny  for  the  coming  .season's  work?  The  voters  of  the 
State  might  be  a.sked  to  approve  a  new  bond  i.ssue  lo 
IMDvide  the  balance;  but  the  election  to  ]msM  upon  the 
bonds  could  not  be  held  until  next  November,  under  the 


constitution ;  and  it  is  difficult  to  believe  that  the  finan- 
cial authorities  of  the  State  could  legally  borrow  money 
in  advance  of  a  bond  issue  which  might  or  might  not  be 
approved. 

The  legislature  might  be  asked  to  approve  the  raising 
of  a  sum  suggested  as  $10,000,000  by  a  direct  tax,  un- 
popular though  such  a  measure  would  be  in  these  times; 
but  the  revenue  from  such  a  tax  would  not  be  available 
for  this  season's  work  and  it  would  be  necessary  for  the 
State  to  borrow  large  sums  in  anticipation  of  the  tax. 

It  is  fair  to  say  that  while  the  public  generally  has  been 
ignorant  of  the  fact  that  many  more  millions  would  be 
required  to  complete  the  barge  canal,  the  annual  report  of 
the  retiring  State  Engineer,  John  A.  Bensel,  pointed  out 
this  fact  a  year  ago.  Mr.  Bensel  devoted  a  number  of 
l)ages  of  his  annual  report  to  a  statement  of  the  reasons 
why  the  cost  of  the  canal  had  run  far  ahead  of  the  original 
estimate.  These  statements  are  of  special  interest  to  engi- 
neers at  this  time  since  it  will  inevitably  be  charged  that 
the  engineers  who  originally  designed  the  canal  were  in- 
competent in  that  they  did  not  accurately  estimate  it< 
cost. 

It  sliould  be  apparent  even  to  the  most  ignorant  lay- 
man that  if  an  engineer  or  anybody  else  designs  a  certain 
piece  of  work  and  makes  estimates  as  to  its  cost  and  then 
that  work  is  constructe<l  on  a  plan  materially  different 
from  that  on  which  the  original  estimate  was  made,  no 
fault  should  be  found  if  the  final  cost  is  found  to  vary 
widely  from  the  original  estimate. 

The  original  plan  called  for  a  1000-ton  barge  canal. 
but  changes  were  soon  made  by  the  Ganal  Board  to  accom- 
modate barges  of  2000  tons  capacity.  The  width  of  the 
locks  was  increased  from  28  ft.  to  -15  ft.  The  legislature 
ordered  that  movable  bridges  instead  of  fixed  bridges 
should  be  built  over  the  Oswego  canal,  and  made  some 
changes  in  the  original  barge-canal  line.  On  the  other 
hand,  it  must  be  admitted  that  in  a  number  of  items,  the 
final  cost  of  the  work  has  far  outrun  the  original  estimate. 
By  far  the  largest  of  these  items  is  the  damages  to  land 
and  water  powers.  Claims  have  been  filed  against  the  State 
for  damages  to  land  amounting  to  $H),000,000,  and  to 
water  j)owcrs  amounting  to  $38,000,000,  while  railroad 
crossing  claims  aggregate  $8,700,000  and  contractors 
damage  claims,  $7,000,000. 

To  what  extent  these  damage  claims  are  justified  and 
to  what  extent  they  are  attempts  to  extort  money  from 
the  State,  i)erhaps  with  the  aid  of  political  influence,  is 
unknown.  Lacking  such  knowledge  it  would  be  difficult 
to  say  how  much  criticism  is  deserved  for  the  failure  of 
the  original  estimators  to  provide  suiliciently  for  such 
damages.  Manifestly  had  a  liberal  estimate  been  included 
originally  for  such  damages,  it  would  have  been  an  en- 
couragement to  claimants  and  might  have  even  been  con- 
strued as  a  justification. 

As  we  have  stated  above,  State  Engineer  Bensel's  report 
a  year  ago  stated  plainly  that  large  additional  sums  would 
be  necessary  to  complete  the  barge-canal  work.  Were  a 
state  governnu-nt  run  on  the  businesslike  methods  neces- 
sary in  the  coiuluct  of  a  private  corjjoration,  heed  would 
have  been  given  to  this  warning  atsoiu'c.  The  barge  canal 
situation  would  have  been  frankly  faced  ai\d  .some  plan 
would  have  been  adopted  for  raising  the  money  necessary 
to  complete  (be  work.  Xotliing  was  done,  however,  and 
consetptently  the  State  government  finds  itself  in  the 
sil'iation  briellv  summarized  above. 
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That  I  he  canal  wmk  niiisl  1)0  puslicd  Id  (■oinplctiiin  witli- 
out  ili'lay  lulmits  of  no  ilmilit.  Wliatcvrr  onoV  opinion  an  lo 
tlu'  wisdonj  of  undiMtakiufj  the  onlt'iprinf  in  the  lirtt 
plari',  siniv  tlif  Stati*  lias  alivady  invi'stt'd  nvcr  a  linndn-il 
million  dollars  in  tlu-  cnlcrpriso  it  must  carry  it  llirou;<li. 

It  is  of  interest,  liowcvor,  to  make  a  tentative  suinniary 
of  the  total  prohahle  cost  of  the  liar;;i'  canal  in  the  li^ht 
of  the  most  recent  information.  Adopting;  State  Kn^'l- 
licer  Williams'  tentative  li;,'nre  of  $v'7,iHti),nii(i  as  the 
nmonnt  reipiired  to  complete  the  Krii-  and  Champlain 
canals,  the  total  stands  as  folUtws; 

Oil>tlnnl    I'oiul    iHSiio     $101,000,000 

K.sllniMU-d    atliUUoiiiil     27.000.000 

Cin  uita  ami  Soiiooa  caiiiils    7. "00,000 

Caiiai  TiTinliials   I'J.OUO.OOO 

Iiilfi'cst    paid    on    cniinl    bonds   ilurInK   ounatruc- 

tlon   of   taniil    16,000,000 

Total     $170,000,000 

The  la>t   item  is  one  which  is  too  often  overlooked  in 

estimatiiijr  the  cost  of  jrivat  piihlic  works;  hut   it   is  as 

much  an  actual  part  of  llu>  cost  as  the  hire  of  lahor  and 

the  |)urchase  of  materials.    The  taxpayers  of  the  State  are 

now  i)ayiiij:  ahoiit  .$1.0(i(t.000  a  year  interest  on  the  honds 

issued  to  huild  the  caiuils.     ITntil  the  canals  are  finished 

the  State  will  receive  no  heiielit  in  return  for  this  outlay. 

There  should  he  no  question,  therefore,  as  to  the  pronml 

j)rt)vision  of  funds  for  coinplction. 


ftlhe  Flairas  fofi»  tlhe  Vac^os'na 
[e  at  Moiraftreal 


In  an  obituary  note  oi'  the  late  Tlioiuas  0.  Kcefcr,  a 
contemi)orary  states  that  he  prepared  plans  for  the  Vic- 
toria hridjre.  Tho.se  who  recall  that  famous  old  structure 
across  the'  St.  LawreiU'C  at  ^lontreal  would  doubtless  con- 
strue the  above  statement  as  meaning  that  Mr.  Keefer 
was  responsible  for  its  design.  It  may  be  well,  therefore, 
to  review  a  chapter  of  engineering  history  known  to  few 
engineers  of  the  present  day. 

In  18.")1  Thomas  Keefer  was  employed  by  the  Montreal 
&  Kingston  ll.ll.  Co.  (predecessor  of  the  Grand  Trunk 
Ry.),  to  study  the  problem  of  bridging  the  St.  Lawrence 
at  Montreal.  Although  then  only  .30  years  of  age,  Mr. 
Keefer  had  already  become  one  of  the  foremost  of  Cana- 
dian engineers.  From  previous  work  for  the  Canadian 
Government  he  was  thoroughly  familiar  with  the  St.  Law- 
rence Hiver  and  the  difficulties  with  ice  conditions,  etc., 
to  be  met  in  connection  with  its  crossing.  He  prepared 
plans  for  a  bridge  with  300-ft.  wooden  truss  spans,  except 
the  central  span,  for  which  a  400-ft.  iron-truss  structure 
was  pro])oscd.  The  bridge  was  to  be  carried  on  masonry 
piers,  which  were  to  be  built  inside  timi)er-crib  colfer-dams 
of  special  design.  After  the  ]uers  were  completed,  these 
.  timber  cribs  were  to  be  left  in  place  and  on  the  upstream 
end  of  each  crib  was  to  be  built  an  inclined  plane  to  form 
an  ice-breaker.  The  estimated  co.st  of  the  entire  struc- 
ture was  $1,G00,000. 

Admittedly,  !Mr.  Keefer's  spans  were  bold  for  the  engi- 
neering facilities  and  knowledge  of  that  day.  The  direc- 
tors of  the  railway  company  hesitated  to  trust  the  design 
of  so  important  a  structure  to  home  talent,  and  they 
rejected  Mr.  Keefer's  plans.  The  way  in  which  Robert 
Stephenson's  design  for  a  tubular  bridge  came  to  be 
adopted  in  its  stead  is  related  as  follows  in  Smiles'  "Life 
of  Robert  Stephenson" : 


In  In.M:  .Mr  A  M  IIonh,  who  hft«J  iuperlntendoU  under 
ItolMil  SOplx-nNOii  llir  roimti  iii'tloM  of  tlwi  tutiular  lirlilK'?  over 
111!'  fonwuy  In  Wnltx,  vlnlti-il  Ciiniidii  loul  iMMix-rtid  the  iilto 
of  tho  propoHi'd  hrlilK"  'i»  .Monliial,  wlx-n  he  reudlly  uirlved 
at  the  COluluNloii  that  a  like  nil  m  tin  .•  wa«  8ullald<-  for  the 
iioNmlnK  of  tin-  Ht  l.awretiie.  III'  -.turned  to  KnKlund  to 
lonfrr  with  Itohert  Hteiduimon  on  the  Mulijcit,  and  the  remilt 
wim  the  pliiii  of  tho  Victoria  lirldKe.  of  which  Uohert  Hlephiei- 
Mon  waM  the  deHlicner  iind  Mr.  A.  M.  IIomh  tho  Joint  und 
renldent    enKlnoor. 

For  the  henelit  of  some  of  the  younger  menih(;rH  of  the 
profes.^ioii,  it  may  be  well  to  state  that  the  Victoria  bridge, 
like  StepheiisoirH  earlier  notable  structures,  the  IJritannia 
bridgi'  and  the  Conway  bridge,  was  simply  a  rectangular 
ho.\  through  which  the  trains  ran.  The  top  and  bottom 
of  the  ho.\  formed  the  upjier  and  lower  chords  and  t!ic 
sides  the  webs  of  what  was  practically  a  girder  structure. 
It  must  be  remembered  that  when  UoImmI  Stcpheii-on 
invented  this  peculiar  type  of  bridge,  the  engineering 
world  as  a  whole  was  ignorant  of  anything  but  l!ie  rudi- 
ments of  the  stre.s.ses  in  girders  and  trusses.  The  railway 
itself  was  in  its  infancy  ami  nothing  was  known  as  to  tlie 
lorrosive  elfeit  of  the  gases  from  locomotives  upon  e.\po.sed 
metal  work. 

In  the  early  '."iO's.  Robert  Stephcn.son  was  at  tiie  pin- 
nacle of  his  rniiic.  His  tubular  bridges  in  England  had 
liecn  heralded  to  the  public  as  a  triumj)!!  of  engineering 
skill,  although  there  were  even  at  that  day  in  the  engi- 
neering profession  a  few  wi.se  enough  to  criticize  the  de- 
>igii.  It  was  not  at  all  strange,  however,  that  tiie  direc- 
tors of  the  ^lontreal  &  King.ston  Ry.,  believing  the  task 
of  bridging  the  St.  Lawrence  was  one  of  unprecedented 
dilliculty,  decided  to  entrust  the  building  of  the  bridge 
to  an  engineer  of  world-wide   fame. 

I\Ir.  Stephenson  visited  Canada  while  tho  designs  for 
the  huge  bridge  were  being  completed,  and  it  is  stated 
that  he  rejected  all  the  .suggestions  made  by  j\rr.  Keefer 
and  other  Canadian  enginers.  The  piers  of  his  structure 
were  of  massive  masonry  and  were  long  held  up  to  the  jjro- 
fession  as  most  remarkable  examples  of  high-class  stone 
work.  While  the  bridge  .superstructure  was  1(5  ft.  in 
width,  the  piers  were  made  21  ft.  wide  at  the  bridge  seat. 
Whether  this  was  to  secure  a  more  stable  structure  against 
ice  thrust  or  in  foresight  of  the  day  when  a  new  and 
heavier  structure  might  replace  the  original,  is  uncertain. 

The  total  cost  of  Stephenson's  Victoria  bridge  was 
$7,500,000.  a  sum  which  in  view  of  the  low  prices  of  labor 
and  of  all  materials  other  than  iron  then  prevailed  would 
correspond  to  probal)ly  $12,000,000  at  the  present  day. 
The  heavy  financial  burden  involved  in  the  construction  of 
this  bridge  nearly  bankrupted  the  railway  company. 

Notwithstanding  its  enormous  cost,  and  perhaps  betause 
of  it,  the  Victoria  bridge  was  hailed  by  the  public  and 
by  a  large  projKjrtion  of  the  engineering  profession  as 
the  eighth  wonder  of  the  world.  But  there  were  not  want- 
ing engineers,  even  at  that  day,  who  believed  in  that 
definition  of  an  engineer  (which  had  not  then  l)een  for- 
mulated) as  "a  man  who  makes  a  dollar  earn  the  most 
interest,"  and  who  understood  that  a  truss  bridge  could 
have  been  built  across  tho  St.  Lawrence  in  place  of  Steven- 
son's gigantic  iron  box  for  a  small  fraction  of  the  cost. 

By  the  time  work  on  the  Victoria  bridge  was  actual- 
ly under  way,  the  Warren  truss  and  BoUman  truss  had 
come  into  use,  the  Fink  truss  had  been  invented,  the  lat- 
tice girder  had  been  applied  to  long  spans  and  the  Howe 
truss  was  in  extensive  u.se  on  American  railways  in  spans 
up  to  250  ft.     The  disadvantages  of  the  tubular  bridge 
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were  not  long  in  making  themselves  manifest.  Passage 
through  it  luul  all  the  objectionable  features  of  gas,  smoke 
and  darkness  attendant  upon  traifio  through  a  tunnel.  Tlie 
steam  and  sulphur  gases  con  fined  inside  the  structure 
rapidly  attacked  the  metal  and  corrosion  vent  on  apace. 
Perhaps  the  most  serious  feature  of  all  -nas  that  those 
responsible  for  the  safety  of  the  bridge  found  it  well  nigli 
impossible  to  determine  what  was  its  margi.i  of  strength. 
Inspection  of  its  interior  was  exceedingly  difficult.  As 
engineers  became  more  familiar  witli  tlie  thecy  of  stresses 
in  girder  structures,  the  defects  in  the  design  of  the  old 
tubular  bridge  became  more  evident. 

Year  by  year  the  condition  of  the  old  structure  was 
a  matter  of  greater  anxiety  to  the  officials  of  the  Grand 
Trunk  Ry.  It  was  necessarj-  to  keep  a  riveting  gang 
constantly  at  work  on  the  l)ridge  the  year  round  replacing 
rivets  whose  heads  had  popped  off.  Wrought-iron  rivets 
had  been  used,  of  course,  in  the  original  construction, 
but  their  failure  indicated  the  over-stressed  condition 
of  the  structure. 

There  came  a  time  when  tlic  (irand  Trunk  officers  de- 


sired to  fortify  their  judgment  with  the  advice  of  some 
eminent  consulting  engineer.  They  called  in  the  late 
Thomas  C.  Clarke,  who  was  then  far  advanced  in  years, 
but  who  held  a  leading  position  among  American  bridge 
engineers.  Mr.  Clarke  went  into  the  bridge  with  a  party 
of  the  Grand  Trunk  engineers  and  saw  the  terrific  corro- 
sion which  its  plates  had  suffered.  Just  then  a  freight 
train  came  through  the  bridge  and  Mr.  Clarke  ran  as  fast 
as  lie  could  from  the  center  of  the  span  to  one  of  the  piers 
and  remained  over  it  until  the  train  had  passed.  His  re- 
port, it  is  needless  to  say,  was  to  the  effect  that  the  rail- 
road company  ought  to  replace  the  old  bridge  witli  a 
modern  structure  at  the  earliest  possible  moment.  Such 
replacement  was  soon  started. 

It  has  seemed  well  to  set  down  these  facts  not  only 
to  record  an  interesting  and  almost  forgotten  chapter  of 
American  enginering  history,  but  in  order  that  the  pro- 
fessional record  of  the  eminent  Canadian  engineer 
Thomas  C.  Kecfer,  might  be  free  from  the  charge  that  lie 
was  in  any  degree  rcs])onsibIe  for  the  design  of  the  old 
tubular  bridi::e  at  Montreal. 


jiuiiuiiiiiiiiiiuiiimininMiiiiiiniiniuniniHniiiiiiiiniiiiiiiiiiiiiiiiiiinniiiiinniiiiiim^^ 

I  ILeMers  4©  tSue  Editor  I 


St'w'eet  Si^uhm  for  Ulh©  Fipo^ectli^im 

Sir — It  may  interest  your  readers  to  know  that  in  ad- 
dition to  the  notice  published  in  the  article  on  "Protecting 
Newly  Paved  Streets  in  the  City  of  Baltimore,"  Exgi- 
XEEUiNG  News,  Jan.  14,  p.  55,  we  erect  signs  in  every 
block  notifying  tliose  interested  and  the  public  in  general 
that  the  streets  will  be  paved.  These  signs  are  of  a  red 
background  with  white  letters,  the  idea  being  to  make  it 
as  prominent  as  possible.  They  are  erected  on  lamp  posts, 
telegraph  poles,  telephone  poles  or  trolley  poles,  whichever 
may  be  the  most  convenient. 

In  addition  to  the  sign  and  the  notice  which  is  served 
on  all  proi)erty  owners,  we  notify  in  writing  all  public 
service  corporations  and  city  dei)artments  which  have 
structures  under  the  surface  of  the  street.  We  also  insert 
an  advertisement  in  four  issues  of  two  daily  papers  at 
lea.st  six  weeks  in  advance  of  actual  construction. 

In  this  manner  we  have  reduced  the  numl)er  of  cuts  in 
improved  streets  very  materially.  Of  course,  some  are 
made,  l)ut  in  the  vast  majority  of  cases  they  are  occasioned 
by  leakage  in  wtitcr  or  gas  jjipes,  in  which  case  the  street 
must  be  opened. 

R.   KeIT![    COMI'TON. 

Cluiirman  and  ("oiisuHing  Kngineer 
l'a\  ing  Commission. 
Baltimore,  Md.,  .Jan.  l.">,  1!)15. 

y. 

flow  the  Problem,  "What  Is 

Gravel?"  Might  Be  Solved 

Sir — In  answer  to  the  question,  "Wlint  is  gravel?'"  in 
Enoineekin'G  New.s  of  Nov.  li),  1914,  p.  102!),  two  sug- 
gestions come  to  my  mind,  namely:   Is  not  tlie  answer 


dependent  upon  local  geological  conditions ;  and  a  dis- 
agreement between  an  engineer  and  a  contractor? 

In  regard  to  the  first  thought,  I  will  relate  my  ex- 
perience of  last  spring,  when  I  was  asked  to  show  several 
contractors  a  certain  gravel  (?)  bank  in  connection  with 
its  optional  use  in  concrete  construction.  Among  the  re- 
marks were  the  following :  "This  is  as  good  gravel  as  I 
ever  saw  for  concrete ;"  another  said,  "This  is  good  sand, 
but  where  is  there  any  gravel  ?" 

These  men  brought  with  them,  perhaps  unconsciously, 
defiiiitions  used  locally,  plus  or  minus  the  personal  equa- 
tion. Quite  possibly  the  second  man  came  from  a  sea- 
port town,  where  everything  gritty  up  to  3  ft.  in  diameter 
is  classed  as  "sands  of  the  .sea." 

Not  only  among  contractors  but  among  engineers  and 
laymen  does  one  find  both  the  local  and  personal  equa- 
tions existing.  Perhaps  what  is  suggested  to  the  average 
man  when  "gravel"  is  mentioned  is  a  mass  of  rock  frag- 
ments, ground  by  nature,  varying  in  size  from  ^Vj  to  6 
in.  (90^  under  3  in.)  and  generally  containing  sand 
(sand  being  generally  understood  to  mean  relatively  fine, 
naturally  or  mechanically  screened  gravel). 

It  i-:  perhaps  impossible  to  define  an  ideal  gravel  with- 
out knowledge  of  local  geological  formations,  class  and 
nuignitude  of  conrtruction  and  other  widely  varying  con- 
ditions. To  illustrate:  As  a  general  rule  gravel  whiili 
is  the  hardest  to  excavate  from  the  bank  is  the  best  for 
road  work  and  the  poorest  for  concrete. 

The  question,  "What  is  gravel?"  is  also  suggestive  of 
"What  is  rock?"  which  has  been  the  cause  of  innumer- 
able disputes  between  engineers  and  contractors  through- 
out contract  history. 

K'ock  is  generally  defined  in  specifications  as  "all  ma- 
terial where  blasting,  barring  or  wedging  is  necessary  for 
the  c\ca\ation  thereof";  and  the  engineer  is  left  to  de- 
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liilt'    llio    Mi'ivssitv.       Is    this    fair    to    llif    cKiitructur  ? 

It  wmilil  sfi'iii  tliat  (lur  laii^'i-  t'ii;,'iiuvriiif;  soiii-tioM  ctmM 
il.i  111)  ln'tttT  work  than  to  roiiipilc  a  compn'hi'iiHivL'  npi-ri- 
firalioii  (/I'c/io/Kin/.  (U'liiiinj;  tlu'i-ciii  all  inatorials  uncd  in 
(•Diistniftion  work  anil  >;ivinj;;  smli  trsts,  sizes  ami  dt-lini- 
tions  ns  would  lu*  nerrssary  to  dftci mini',  without  par- 
tiality, the  dividinsj;  lini'  hctwiMMi  nialrrials  and  uf  dilTrr- 
ent  i-lassi's  uf  tho  sanu-  material.  ;;ivin;;  ouih  clasM  a  dis- 
tinsjuishini;  lottor  or  nuniiti-r  for  ri'fi'riMiir. 

Tho  I'n^inoor  could  thon  writr  such  spi'i'illrationH  as 
wiMv  locally  norossary  and  refer  to  such  nuiterials  as  were 
suitable  to  his  work.  For  example,  nniterials  used  shall 
^onforni  to  the  following;:  CJ ravel  Xo.  7  »'onerctc  class 
J^A :  excavation  (rock)  class  5,  etc.  tieucrul  specidcu- 
tions  of  the   American    Society 

'Phis  would  take  a  irreat  luinlcM  from  the  «-ontractor 
who,  if  conscientious,  must  now  learn  a  new  set  of  in- 
dotinite  definitions  for  i)ractically  every  new  job. 

Such  a  dictionary  would  continue  a  jiood  work  already 
bi'gun  by  tho  American  Society  for  Testing  Materials  in 
its  year  book,  and  miirht  well  become  to  the  onj;inoer 
and  contractor  what  tho  "(Jcnoral  Statutes"  are  to  the 
lawyer.  Who  will  undertake  this  work  for  us  and  put 
in  larjio  rod  letters  the  answers  to  '"What  is  gravel?"  and 
"What  is  rock  ?" 

Ski.dkx  p.  Sears,  Assistant  Engineer, 

Hartford  (Conn.)  Water-Works. 

New  Hartford.  Couu.,  Nov.  25,  1911. 


Relnforced-Comcretle    Slab 

Floors    wltlii    StLaggered 

Col^inniin^s 

Sir      Hcfcrring    to   an    article    tliiit    appciir<'d    in    your 

pnblicati f  Dec.  17,  l!»1l.  on  imge  ViW,  dealing  with 

a  now  llat-slab  ri'inforced-concrele  floor  conslrnctioii,  the 
writer  begH  to  Htate  that  this  form  of  cr)nHtructioii  is  iiotli 
iiig  that  iH  especially  new,  as  be  designed  and  built  flat 
slabs  with  Htjiggered  coluinnH,  as  dcHcribed  in  this  article, 
for  the  American  iicague  baseball  grandstand,  Boston. 
Mass.,  in   lt)ll. 

A  part  plan  and  section  sketch  of  Ibis  grandstund  is 
reproduced  herewith. 

The  writer  does  not  wish  to  have  any  controversy  in 
regard  to  this  patent,  but  wishes  to  state  that  he  is  at 
liberty  to  u.se  this  form  of  slab  construction  as  occasion 
I  alls  for  it,  and  in  doing  so,  be  will  not  feel  that  he  is 
infringing  on  any  jmtent  as  his  knowledge  of  this  form  of 
construction  extends  further  back  than  the  date  of  the 
Morrow  imtciit.  .luiic  17,  l!i1.'{. 

L.    Kol'CZYN.SKI. 

Cambridgcport,  .Mass.,  Dec.  'Z'-),   1!)1  1. 

Lnricr  «;raln  Klevntor  for  nnltlmorr — The  Western  Mary- 
land Uy.  has  prepared  plans  for  a  $6.')0,000  grain  elevator  to 
be  erected  at  Its  B.iltltnore  terminal.  The  elevator  is  ex- 
pected to  have  a  capacity  for  handling  12,000,000  bu.  of  grain 
annually,   with  a  dead-load   capacity   of   S.'iO.OOO  bu. 


Typical      Section      of      6ranalstand 

Part  Plan*  axd  Sectiok.s  of  American"  League  Grandstand,  Boston,  Showing  Staggered  Columns 
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The  annual  iiieetiug  was  held  at  the  JSoverin  Hotel, 
Indiauapolis,  Jan.  21,  23,  witii  President  Albert  Smith 
(Purdue  University)  in  the  chair,  and  a  registered  at- 
tendance of  about  100  members  and  visitors. 

The  subject  of  "Flood  Protection  in  Indiana"  was  dealt 
with  by  Prof.  Wni.  K.  Hatt  (Purdue  University),  who  is 
chief  engineer  of  the  Indiana  Flood  Commission  ap- 
pointed by  the  Governor  in  the  spring  of  IDl-i.  He  dis- 
cussed the  flood  conditions  and  characteristics,  and  esti- 
mated the  losses  in  the  flood  of  March,  1913,  at  $19,000,- 
000  (for  Indiana).  Studies  in  flood  protection  are  ham- 
pered by  the  small  progress  made  in  scientiflc  studies  of 
the  streams.  The  ])roblems  to  be  dealt  with  in  the  com- 
mission's investigation  are  as  follows:  1,  capacity  cf 
bridge  openings;  2,  design  of  flood  protection  works;  3, 
methods  of  financing  such  works;  i,  control  of  watersheds ; 
5,  maintenance  of  the  works  when  constructed;  6,  the 
relation  of  the  federal  government  to  siTch  works. 

The  new  Indiana  law  does  not  provide  for  state-aid, 
but  permits  the  incorporation  of  flood-protection  districts, 
such  districts  and  their  plans  being  subject  to  the  ap- 
proval of  the  Commission.  Prof.  R.  L.  Sackett  (Purdue 
University)  presented  a  paper  on  "Decisions  in  Flood 
Drainage  Cases." 

The  Committee  on  Sewerage  pointed  to  the  inequitable 
method  of  levying  assessments  on  property  for  payment 
for  sewers.  A  sewer  on  one  street  may  cost  twice  as  much 
as  that  on  another  street,  and  Avhile  a  12-in.  pipe  may  suf- 
fice in  one  case  another  may  require  a  36-in.  sewer.  But 
the  benefits  to  abutting  property  are  the  same  in  either 
case,  and  the  area  over  which  the  cost  of  each  sewer  is  as- 
sessed may  be  the  same.  The  committee  also  called  at- 
tention to  the  common  neglect  of  sewage  disposal  plants 
installed  at  small  towns  and  at  institutions.  It  therefore 
submitted  general  rules  for  the  operation  of  such  plants. 
The  construction  of  concrete  roads  was  dealt  with  by  C. 
D.  Franks  (Chicago),  and  the  road  problem  of  Indiana 
was  reviewed  by  C.  A.  Kenyon  (State  Highway  Commis- 
sioner). There  were  other  papers  dealing  with  roads 
and  bridges. 

A  paper  on  "The  Strength  of  Concrete  as  Influenced  by 
the  Duration  of  Mixing,"  by  H.  H.  Schofield  (Purdue 
University),  discussed  the  results  of  tests.  These  showed 
very  little  difference  in  strength  of  concrete  mixed  i/^ 
min.  and  2  to  3  min.,  but  there  was  a  marked  increase  in 
strength  for  concrete  mixed  8  to  10  min.  A  paper  on 
"Uses  and  Abuses  of  Portland  Cement,"  by  J.  E.  Cassidy, 
referred  to  failures  and  unsatisfactory  work  in  concrete 
for  roads  and  buildings,  resulting  from  ignorance  or  care- 
lessness and  due  to  lack  of  ccmipetcnt  supervision.  He 
presented  the  conclusion  that  "Concrete  failures  can  be 
eliminated  entirely  when  the  work  is  designed  by  com- 
petent engineers  and  architects  and  carried  out  under 
competent  superintendence." 

While  much  has  l)ccn  done  in  standardising  the  design 
of  steel  framing  for  buildings,  every  building  has  some 
features  that  call  for  special  design,  and  such  features 
were  di.scussed  briefly  in  a  jm|)er  on  "Special  Details  in 
Reinforced  Concrete  and  Steel  Construction,"  by  Louis 
W.  Bruck  (Tndiaiwii)olis). 

One  group  of  papers  dealt  with  matters  of  rates  and 
valuation.    One  by  U.  A.  Garmuu  (Chief  Kngincer  of  the 


Indiana  Pui)lic  Service  Commission),  presented  a  simple 
method  of  computing  a  rate  which  will  be  fair  and  rea- 
sonable to  both  consumers  and  investors,  many  of  the 
present  rates  being  too  complicated  for  the  consumer  to 
imderstand.  In  Indiana,  the  rate  evils  as  discovered  by 
the  Commission  are  not  so  much  rates  that  are  unrea- 
sonably high,  but  rather  rates  that  are  grossly  discrim- 
inatory. A  paper  by  A.  R.  HoUiday  (Indianapolis)  dealt 
with  the  training  requisite  for  a  valuation  engineer,  which 
should  cover  law  and  economics.  Both  papers  agreed  that 
in  arriving  at  the  value  of  a  utility,  the  item  of  intangible 
values  is  usually  the  stumbling  block.  The  "Analysis  of 
Unit  Cost"  was  the  subject  of  another  paper,  bv  AV.  J. 
Huddle  (Madison,  Wis.). 

Another  considerable  group  of  papers  related  to  me- 
chanical engineering.  One  by  D.  D.  Ewing  (Purdue  Uni- 
versity) on  "The  Accuracy  of  Watt-Hour  Meters"  com- 
pared the  acciiracy  required  by  public-utility  commissions 
with  that  which  may  be  expected  of  first-class  meters,  and 
it  suggested  certain  modifications  of  the  commission's 
rules.  A  paper  on  "The  Efficiency  Movement  in  Ma- 
chine Shops,"  by  A.  E.  Ahara  (Dodge  Mfg.  Co.)  was 
discussed  from  the  view  of  the  theorist  and  the  practical 
shoj)  superintendent,  and  the  author  referred  to  the"migra- 
tory  habits  of  workmen  in  this  country  as  a  serious  item 
in  the  problem  of  etficient  management.  In  a  shop  having 
about  -±00  men,  200  remained  steadily,  while  to  keep  up 
the  remainder  of  the  force  aliout  800  different  men  were 
employed  during  the  year.  "The  Relation  of  the  Cost 
Department  to  Factory  Organization"  was  the  subject  of 
a  paper  by  C.  H.  Scovell  (Boston),  and  M.  W.  Mix 
(Dodge  ^Ifg.  Co.)  had  a  paper  on  "The  Engineer  as  a 
Business  Man."  The  recent  tendencies  in  the  design  of 
internal-combustion  engines  were  discussed  by  Hubert  S. 
Watson  ( Lafayette ) . 

A  proposed  bill  was  submitted  for  a  State  Board  of 
Examining  Engineers  to  consist  of  three  civil  engineers 
(following  three  different  branches  of  the  profession)  to 
examine  and  license  engineers.  Another  bill  provides  for 
city  civil  engineers,  and  specifies  their  duties  and  salaries. 
These  were  presented  by  A.  P.  Melton  (Gary).  Refer- 
ence was  made  to  the  wide  authority  given  to  county  sur- 
veyors on  matters  relating  to  drainage,  roads  and  bridges, 
while  no  adcejuate  qualifications  are  required  for  men 
holding  these  positions.  One  special  session  was  held  as 
a  surveyor's  meeting. 

A.iaEausaI   Meetlaira^   of  th^e  Ainmeri- 

caira   Woodl    Fff-eservers 

A-ssociataoim 

The  remarkable  development  of  the  wood-preserving 
industrv  in  various  lines  during  recent  years  has  been  ac- 
comj)anied  by  a  rapid  growth  of  this  association,  which  is 
very  noticeable  to  those  who  have  attended  its  meetings 
from  year  to  year.  The  11th  annual  convention,  held  at 
the  Congress  Hotel,  Chicago,  Jan.  19  to  21,  had  an  ex- 
ce])tionally  large  attendance,  and  the  variety  of  subjects 
discussed  indicated  the  wide  range  of  application  for 
treated  timber. 

lM!i;.si:uvATiVKS  .\nd  Pukskuvativio  Tukatiucnt 
The  mixing  of  coal-tar  with  creosote  has  been  ])racticed 
for  some  years,  but  the  value  of  the  mixture  is  a  subject 
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(if  idiiliiivi'rsy.  On  tin-  out'  IiiiikI  il  xh  I'laiintMl  lo  lie  Hini- 
plv  an  inlulti-rntion  of  tlit"  creosnlc,  \vliilt>  (ui  tin*  otlii-r 
iianil  it  liiis  Iti'i'ii  ndvomlol  as  iiu'iitdiious  in  itst-lf  ami  np- 
iiliral)lo  in  sonu*  cases  wlu'iv  llio  liif,'licr  ctixt  of  crcoHoti'  oil 
aloiu'  wiiuhl  not  lio  wananlod.  A  spociliralion  for  hucIi 
n  niixturo,  to  enaMc  a  pmclwiHtT  to  di'dnc  just  what  in 
waiilrtl  niul  will  In'  atccptoil.  was  8ultn\itti'il  in  a  pap'-r 
bv  11.  Von  Hi'lircnk  and  A.  L.  KnninuTcr,  anil  jjavt*  rw. 
tti  a  disciission  wliiili  covcri'd  tlic  two  opposilc  pointM  of 
vifw  nolcd  above.  Tlu'  ]>api'r  olijcclcd  lo  tlic  vise  of  water- 
gas  tar  in  creosote  oil,  when  its  presence  is  kept  werct. 

The  report  of  the  Coniniittee  on  Specilicalions  for  the 
Treatment  of  Tinii)er  also  hronirht  up  (his  sidiject  in  a 
BU{,'irestion  that  the  use  of  the  hi;,'h-;j:rade  oil  is  not  always 
econoniiially  necessary  or  desirahle.  In  (he  ease  of  ties, 
it  would  he  uneconomical  (o  use  a  treatnu'ut  which  woidd 
euahle  the  wood  to  resist  decay  for  iv  lon^^i'r  jieriod  than 
it  would  resist  destruction  hy  ahrasion  aiul  mechanical 
wear.  As  to  the  trade  names  of  such  mixtures,  the  Com- 
mittee on  riant  Operation  presented  the  opinion  that  the 
term  creosote  should  not  ho  apjilied  (o  them. 

The  treatment  of  piling  to  resist  the  attack.^  of  wood 
borers  in  sea  water  was  discussed  hy  E.  S.  Christian.  Tie 
advocated  16  Ih.  of  ereosoto  oil  per  cu.ft.,  on  account  of 
the  diflu\ilty  of  now  obtaining  such  oil  having  more  than 
35%  of  naphthalene,  which  is  the  main  preservative  ele- 
ment. In  the  same  connection  was  a  paper  by  L.  F. 
Schackell,  dealing  with  experiments  made  to  determine 
the  relative  value  of  dill'erent  oils  in  poisoning  wood- 
borers  which  might  attack  the  exposed  timber.  This  in- 
dicated that  while  the  nai)hthalene  is  a  preventive  against 
decay  it  has  little  effect  upon  the  borers,  the  poisonous 
or  toxic  effect  being  in  the  tar  acids  and  diminishing  in 
creosotes  of  the  higher  boiling  points. 

The  economic  advantages  of  treating  the  structural 
timber  used  in  mill  and  factory  construction  were  strongly 
emphasized  in  a  paper  by  F.  J.  Hoxie,  dealing  particu- 
larly with  the  peculiar  conditions  favorable  to  decay  by 
both  dry  rot  and  wet  rot.  Tiiis  opens  up  practically  a  new 
field  for  treated  timber;  we  publish  below  some  notes 
from  the  paper. 

The  heat  conductivity  of  wood  is  a  matter  of  import- 
ance in  relation  to  preservative  treatment,  and  some  ex- 
periments in  this  direction  were  described  by  George  M. 
Hunt  (Forest  Products  Laboratory).  The  interior  of  the 
ties  never  attained  the  full  temperature  of  the  heating 
medium,  and  with  20  lb.  steam  pressure  the  time  required 
for  the  interior  to  reach  212°  F.  varied  from  2%  to  5 
hours,  averaging  4I/3  hours.  Seasoned  tics  heated  more 
rapidly  and  showed  less  checking  than  green  ties.  The 
economical  use  of  steam  at  treating  plants  was  dealt  with 
by  A.  M.  Lockett,  who  considered  that  managers  usually 
give  more  attention  to  maxinmm  production  than  to  eco- 
nomical utilization  of  steam. 

The  creosoting  of  Douglas  fir  was  dealt  with  in  a  paper 
by  H.  E.  Ilorrocks,  who  referred  to  the  extensive  use  of 
this  timber  on  the  Pacific  coast  for  paving,  piles,  wood- 
stave  pipe,  etc.  On  the  other  hand,  it  was  stated  the  tim- 
ber is  not  well  adapte<l  for  treatment,  and  that  its 
strength  is  likely  to  be  affected. 

WooD-BLorK  Pavixg 

The  report  of  the  Committee  on  Wood-Block  Paving 
reviewed  the  history  of  such  paving  in  the  United  States, 
and  gave  in  tabular  form  the  amount,  kind,  age  and  con- 


dition of  the  paving'  in  a  number  of  <  ities.  A  paper  by 
Frank  W.  Cherriiigton  nhowed  (hat  (he  labora(ory  amily- 
hIh  of  wimple  ItloekH  Ik  not  an  eirec(ive  or  accura(«  method 
of  doterniining  (he  degree  of  value  of  (he  (readnent.  The 
wood  Htruc(ure  Ih  ho  cfimplex  (hat  ttven  IdockH  from  the 
name  plank  nuiy  dilTer  from  each  other,  and  show  ililTerent 
degreeM  of  pene(ra(ion  or  aliHorii(ion.  When  blocks  ap- 
pear while  when  cul,  thin  is  jirobably  due  (o  their  being 
incapable  of  taking  the  oil,  (he  wood  jiores  being  full  of 
renin.  With  som(!  ;{0,(inn  blocks  treated  at  one  time,  it  is 
futile  (o  select  11  few  BumpleH  for  analysis  and  to  juilge 
of  (he  eii(ire  lot  by  (he  resultM  of  such  analysis. 

The  bleeding  and  swelling  of  jjaving  blocks  was  dealt 
with  by  Clyde  II.  Teesflale,  who  gave  the  results  of  lab- 
oratory (esl.s  antl  experimeii(al  ]»aving.  It  is  thought 
probable  (he  cause  for  such  behavior  is  in  the  method  of 
treatment.  In  (his  paper  also  the  tiir-creosole  mixtures 
were  referred  lo  and  the  ojiinion  was  presented  that  they 
(end  to  retard  swelling  but  will  not  prevent  it,  while  they 
greatly  retard  the  penetration.  The  statements  in  the 
jiajier  were  controverted  very  strongly  by  one  speaker, 
but  as  his  remarks  were  considered  somewhat  of  an  attack 
on  the  work  of  the  Forest  Products  Lalioratorv,  he  was 
not  permitted  to  complete  his  discussion. 

Railway  Tiks 

A  method  for  determining  the  annual  charges  for  ties 
was  ]>resented  by  Harrington  Kmerson  and  T.  T.  Bower. 
This  led  to  some  discussion  as  to  whether  simjjjc  or  com- 
pound interest  should  be  u.sed  in  the  calculation,  and 
even  whether  any  interest  at  all  should  be  taken  into  ac- 
count. The  basis  of  this  last  argument  was  that  a  rail- 
way does  not  set  aside  a  special  fund  for  tie  renewals  or 
track  maintenance,  but  pays  for  the  work  and  niateri-il 
out  of  current  funds.  On  this  basi.s,  the  annual  cost  is 
represented  by  the  cost  of  the  tie  in  the  track  (including 
labor)  divided  by  the  number  of  years  of  its  life. 

A  paper  on  "Air  Seasoning  of  Ties,"  by  A.  H.  Xoyes, 
pointed  out  that  in  view  of  the  decreasing  supply  of  hard 
woods,  the  increasing  use  of  soft-w^ood  ties  is  a  necessity. 
There  is  an  abundant  supply  of  such  ties,  and  more  at- 
tention should  be  given  to  the  methods  of  handling  and 
utilizing  them.  A  paper  by  F.  J.  Angier  (B.  &  0.  E.R.) 
discussed  the  value  of  sill  ties,  or  the  bottom  ties  of  the 
stacks  ])iled  in  the  yard  for  seasoning.  If  untreated  these 
are  liable  to  decay  and  damage  and  cannot  be  considered 
first-class  material.  They  may  be  treated  or  replaced  with 
concrete  sills,  the  former  being  considered  the  more  eco- 
nomical practice.  A  paper  by  J.  H.  Waterman  (C,  B. 
&  Q.  K.IJ.)  gave  details  of  the  satisfactory  results  of  red- 
oak  ties  treated  with  zinc-chloride. 


The  use  of  timber  in  mill  and  factory  construction  will 
continue  undoubtedly  for  a  very  considerable  period,  and 
the  ])rotection  and  jjreservation  of  such  timber  is  a  matter 
of  economic  importance.  Fire  protection  or  rather  re- 
sistance to  fire  is  ])rovided  by  heavy  timbers  and  the  ap- 
proved mill-construction  type  of  framing.  Resistance  to 
decay  due  to  the  attacks  of  fungus  growths  is  another  side 
of  the  fiviestion.  Such  resistance  may  be  provided  by  a 
suitable  preservative  treatment  of  the  timber,  and  it  ap- 
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pears  that  this  may  be  a  miuh  less  elaborate  and  costly 
process  than  is  necessary  for  the  treatment  of  railway 
ties  and  piles.  It  is  essential  that  the  treatment  should 
in  no  way  reduce  the  strength  of  the  timber. 

This  subject  was  dealt  with  at  the  recent  meeting  of 
the  American  Wood  Preservers'  Association,  in  Chicago, 
in  a  paper  by  F.  J.  Hoxie,  engineer  and  special  inspector 
of  the  Associated  Factory  Mutual  Fire  Insurance  Com- 
panies. 

Comparatively  few  botanical  varieties  of  timber  are 
available  for  mill  construction,  and  this  simplifies  the 
problem  somewhat,  since  it  means  a  reduction  in  the 
varieties  of  fungi  to  be  dealt  with.  The  question  of  the 
infection  of  timber  is  of  the  utmost  importance,  and  Mr. 
Hoxie  stated  that  the  facility  with  which  new  and  sound 
lumber  can  pick  up  infection  is  almost  incredible. 

As  to  the  preservatives,  he  considered  that  coal-tar 
compounds  are  not  generally  adapted  to  factory  con- 
struction, owing  to  the  black,  greasy  surface  which  they 
leave,  their  somewhat  disagreeable  smell  and  chiefly  the 
increased  fire  hazard.  In  a  recent  fire  the  Factory  Mutual 
Fire  Insurance  Companies  paid  a  loss  of  about  $60,000 
on  a  paper  mill  where  a  coal-tar  compound  had  been  used 
on  the  roof  planks.  With  fires  in  mill  buildings  the 
closed  rooms  can  retain  the  heat  generated  by  the  burning 
oil,  rapidly  raising  the  temperature  to  the  ignition  point 
of  the  wood,  extending  the  fire  and  increasing  the  water 
and  smoke  damage  to  the  contents. 

Chloride  of  zinc  and  corrosive  sublimate  have  been  used 
to  a  limited  extent.  There  is  little  information  available 
as  to  their  value  for  structural  timber,  but  Mr.  Hoxie 
considers  the  latter  best  adapted  to  the  requirements,  and 
his  general  conclusions  may  be  summarized  as  follows: 

For  treatment  of  mill  timber  an  inexpensive  process 
-which  can  be  applied  on  the  job  after  the  timber  is  cut  to 
final  shape  has  many  advantages.  It  is  probable  that  a 
reasonably  cheap  and  convenient  process,  such  as  with 
corrosive  sublimate  in  an  open  tank,  will  satisfy  all  re- 
quirements if  api)lied  soon  enough.  Probably  a  light 
treatment  at  the  .sawmill  anil  another  after  the  timber  is 
cut  to  shape  and  ready  lO  be  put  in  place  in  the  mill  frame 
will  be  found  most  serviceable. 


Tlhe    SeSectlaoEa  ©f  Oee-jp  WeHfl 

A  discussion  of  the  comparative  merits  of  various  types 
of  pumping  machinery  for  deep  wells  was  given  at  the 
recent  annual  meeting  of  the  Illinois  Society  of  Engineers 
and  Surveyors,  by  Douglas  A.  Graham,  Principal  Assist- 
ant Engineer  with  Dabney  H.  ^laury,  Monadnock  Block, 
Chicago. 

The  three  prin(ii)al  types  of  machinery  available  for 
deei)-well  pumping  arc,  first,  the  air  lift,  second,  recipro- 
cating or  plunger  j)unips,  and,  third,  rotary  pumps,  in- 
cluding both  turl)ine  and  i)ropeller  type.  The  rotary 
turbine  pump  is  usually  the  most  expensive  in  first  cost 
and  the  air  lift  the  cheaiust,  the  recii)rocating  and  pro- 
peller pumps  coming  in  between  the  two.  In  cfficieiuy, 
the  plunger  pumj)  ranks  first,  the  rotary  pump  second, 
wliile  the  air  lift  is  generally  a  poor  tiiird.  From  the 
point  of  view  of  reliability,  however,  often  of  such  great 
importance  in  connection  with  water-supply,  the  air 
lift,  which  has  all  its  nioving  parts  above  ground  and  eas- 


ily accessible  for  inspection  and  repairs  is  well  in  the  lead, 
with  the  reciprocating  pump  second,  and  the  rotary  pump 
third. 

Other  conditions,  however,  must  be  considered  in  con- 
nection with  the  installation  of  pumps.  For  example, 
a  turbine  rotary  pump  could  not  be  successfully  used  in 
a  well  smaller  than  12  in.  diameter.  A  crooked  well, 
making  necessary  a  bend  in  the  rods  of  a  plunger  pump 
or  the  shafting  of  a  rotary  pump,  is  bound  to  cause  break- 
downs and  repairs  if  such  pumps  are  installed,  while  the 
air  lift  is  admirably  adapted  to  such  places.  The  air 
lift  is  also  well  suited  to  water  high  in  sulphuric  acid  or 
( arrying  large  amounts  of  sand,  both  of  which  cause  seri-. 
ous  injury  to  rotary  or  reciprocating  pumps. 

Variations  of  water  level  in  the  well  have  an  im- 
portant relation  to  the  service  given  by  the  pump;  and 
it  must  be  remembered  that  the  water  level  drops  rapidly 
as  the  rate  of  pumping  increases.  The  air-lift  pump  re- 
quires submergence  of  the  air  pipe  of  about  60%  to  give 
best  results.  Air-lift  installations  should  be  thoroughly 
tested  while  the  erecting  force  is  on  the  ground  by  con- 
tinuous heavy  pumping  to  determine  the  minimum  water 
level,  so  that  the  submergence  of  the  pipe  in  the  well  can 
be  increased  if  necessary.  Many  tests  of  old  air-lift 
plants  show  efficiencies  as  low  as  10%,  partly  due  to 
changing  water  levels  and  partly  to  improvements  in 
design,  ilanufacturers'  guarantees  on  air-lift  pumps  at 
the  present  day  are  as  high  as  30%  to  40%. 

A  ])lunger  pump  nmst  have  its  barrel  as  low  as  the  low- 
est water  level  to  be  expected  or  there  will  be  liability  of 
the  pump  sucking  air  with  danger  of  breakage.  The 
turbine  pump  has  the  same  limitations  as  the  plunger 
pump,  and  in  addition  its  efficiency  and  capacitj-  are  at  a 
maxinuim  for  a  very  limited  range  of  head  fluctuation. 
Some  forms  of  rotary  pumps  are  free  from  this  objection. 

The  efficiency  and  reliability  of  any  pumping  plant  may 
be  greatly  affected  by  the  manner  in  which  it  is  erected. 
Preferably  a  pump  should  be  installed  by  its  makers  or 
their  representatives  who  can  be  held  responsible  for  the 
nuichinery  and  the  manner  in  which  it  is  placed.  The 
air-lift  pump  is  least  likely  to  serious  injury  by  care- 
less or  incompetent  operators,  although  its  efficiency  under 
such  conditions  may  fall  off  materially. 

Inasmuch  as  the  selection  of  the  machinery  to  be  used 
depends  upon  the  character  of  the  well,  it  is  important 
to  determine  this  in  advance  of  the  purchase  of  machin- 
ery. Unfortunately,  this  is  not  always  easy.  If  the  well 
is  a  new  one,  then  departures  from  straightness  in  its 
bore  can  be  determined  and  a  test  of  the  water  level  can 
be  made  if  sufficient  funds  are  available  to  pay  for  the 
necessary  pumping  tests.  Pumping  installations  are  most 
frequently  made  in  the  snuiller  towns  and  villages,  where 
the  engineer,  if  there  is  one,  is  generally  closely  limited 
in  the  expenditure  permissible.  Nevertheless,  apparatus 
which  will  show  the  water  level  in  a  well  should  be  a  p>irt 
of  everj-  well-pumping  ])lant.  Such  ai)paratus  costs  but 
a  few  dollars,  and  the  knowledge  of  a  falling  water  level 
gained  in  advance  may  save  the  wrecking  of  costly  ma- 
( hincry. 

fit 

The  Vne  of  Creoiio«e«l  nniiK'ln"  Fir  Pnvlni:  IllockM  Is  belr-? 
promoted  on  the  I'aciflc  co!i.>it  through  ii  newly  oiKiinized  .•\s- 
aoelatlon  of  CieoHotlnK  ronipimles  of  the  raclllc  Coast.  A 
nii'etlnK-  was  recently  held  In  Seattle,  and  five  oroosotlnK  com- 
panies joined  the  association.  V.  I>.  Uoals,  I'rosldent  of  the  St. 
Helens  CreosotlnB  Co.   is  I'lesldent  of  tho  Association. 
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Iiittl(>  ofluT  tliiiM  nnitiiu'  Itiisincss  wuh  trniiHnrfcil  ni  tlii> 
(!"Jtl  iiimual  imrtiiif;  of  tho  Anu'rican  Society  of  Civil 
Kn>;imH'rs  liold  at  tho  Sorioty's  lioiisf  in  New  York  on 
.Ian.  "JO.  'I'lio  reports  of  tlio  various  special  eonunittoos, 
most  of  thi-ni  liavinj;  already  lioen  pnl)lislieil  in  the  Pro- 
ceetlini/s,  were  rond  by  title  only  and  very  little  disenssion 
I  iook  plneo.  In  a  social  way  tlio  meeting,'  was  as  nnich  of 
n  siicicss  as  ever,  and  there  was  an  uniisnally  lar;,'e  at- 
tondanco  (nhout  I'^OO),  so  that  the  cai>acity  of  tho  society 
lionso  was  taxed  to  its  iitniost. 

HiiroKT  oi"  THK  lk).\iti)  OF  DiitiHTioN — The  increase  in 
niondiorship  in  tho  society  dnrinj,'  the  past  year  was  ln(;; 
thoro  wore  on  Jan.  1  a  total  of  TtiTS  niomhors  in  all 
grados.  Only  a  little  over  one-half  tho  T.'Ul  ai>itli(  ants 
were  admitted. 

The  work  of  the  society  throu<:h  its  special  cominittt'os 
has  been  extended,  so  that  tho  number  of  coniniitteos  is 
now  ton.  The  travelin<i  ex])onses  of  cominittoe  members 
for  nttondanoo  at  eonimittoo  moetin<is  is  now  paid  by  the 
society  on  the  same  basis  as  that  alloweil  members  of  tho 
Board  of  Direction  in  attending  board  meetings. 

Financially  the  society  continues  to  prosper  to  a  marked 
degree.  During  the  year  the  mortgage  debt  was  reduced 
$20,000,  and  $10,000"niore  of  New  York  City  bonds  were 
added  to  tiic  reserve  fund.  The  interest  on  the  reserve 
fund  is  $1350  in  excess  of  the  interest  on  the  mortgage. 

Prize  Aw.vrds — The  Norman  Medal  was  awarded  to 
Caleb  Mills  Saville,  Chief  Engineer  of  the  Board  of  Water 
Commissioners,  of  Hartford,  Conn.,  for  his  paper,  "Hy- 
drology of  the  Panama  Canal."  The  J.  J.  R.  Croes  Aledal 
was  awarded  to  J.  B.  Lippincott,  Consulting  Engineer, 
Los  Angeles,  Calif.,  for  his  paper  "Tufa  Cement  as  Manu- 
factured and  Used  Upon  the  Los  Angeles  Aqueduct." 
The  Thomas  Fitch  Rowland  Prize  was  awarded  to  H.  T. 
Cory,  Consulting  Engineer,  San  Francisco,  Calif.,  for  his 
paper,  "Irrigation  and  River  Control  in  the  Colorado 
River  Delta."  The  James  Laurie  Prize  was  awarded  to 
Samuel  Tobias  AVagner,  Assistant  Engineer  of  the  Phila- 
delphia &  Reading  Ry.,  for  his  paper,  "The  Elevation  of 
the  Tracks  of  the  Philadelphia,  Germantown  &  Norris- 
town  R.R.,  Philadelphia,  Penn."  The  Collingwood  Prize 
for  Juniors  was  awarded  to  John  Stalker  Longwell, 
Junior  Engineer,  L^.  S.  Reclamation  Service,  for  his  share 
in  the  pa])er  "Experiments  on  Weir  Discharge."  The 
Board  of  Direction  has  decided  that  nonmembers  of  the 
society  are  not  eligible  for  prizes. 

Committee  Reports — In  presenting  the  report  of  the 
Committee  on  the  Compensation  of  Civil  Engineers,  Nel- 
son P.  Lewis,  Chairman,  stated  that  the  report  (see  Ex- 
gixeerixCt  News,  Jan.  7,  1915)  was  es.sentially  a  progress 
report  and  that  the  work  of  the  committee  would  be  ex- 
tended to  include  an  investigation  of  salaries  received  by 
engineers  who  are  not  members  of  the  Society.  The  com- 
mittee on  concrete  and  reinforced  concrete  had  no  formal 
report  to  submit,  nor  were  there  any  from  the  committecjs 
on  engineering  education  and  on  public  utility  valuation. 
The  Carnegie  Foundation  has  at  last  taken  up  the  inves- 
tigation of  engineering  education,  and  the  society  com- 
mittee now  merely  cooperates  with  the  Foundation. 


The  ( 'uniniiltce  lo  Codify  rrcscnt  i'ra<li(c  on  the 
Bearing  N'alue  of  Soils  for  Foundations,  Hobcrt  A.  Cum- 
mings,  ChuirMmn,  made  a  itrogrcss  report.  'I'lie  commit- 
tee has  divideil  its  work  into  two  main  branchcH :  (1) 
codidcation  of  present  practice;  (ii)  a  study  of  the 
physical  chnrnctoriHticH  of  soils  in  relation  lo  engineering 
structures.  Filing  records  of  local  prnctice  ha.s  been 
liegun  ;  Hamples  of  soils  have  been  collected  and  classidofl ; 
Hoil-lest  methods  have  been  a<loi)ted.  The  committee  is 
cooperating  with  the  U.  8.  Bureau  of  Standards  and  the 
U.  S.  Bureau  of  Mines  in  experiments  and  tests. 

In  presenting  the  report  of  the  Committee  on  a  Na- 
tional \Vat<'r  Law.  F.  H.  Newell,  Chairman,  stated  that 
jirogress  had  been  made  in  what  proves  to  be  a  very  large 
undertaking;  but  he  .said  that  the  work  was  of  very  great 
interest  and  iniportjince  to  the  engineering  profession, 
because  the  investment  of  millions  of  dollars  was  being 
held  up  on  account  of  the  present  un.'jatisfactory  laws. 

The  Committee  on  Stre.s.ses  in  Railway  Track,  A.  N. 
Talbot,  Chairman,  made  a  progress  report,  in  which  it 
was  stated  that  the  work  was  being  done  in  cooperation 
with  a  similar  connnittee  of  the  American  Railway  Engi- 
neering Association.  Instruments  have  been  developed 
and  a  number  of  static  tests  made  on  tr&ck  under  the  pas- 
sage of  heavy  freight  locomotives.  Tests  are  now  Ijeing 
made  on  ballast  and  rail  joints. 

Rules  have  been  adopted  by  the  Board  of  Direction  gov- 
erning the  appointment  of  committees,  their  government 
and  procedure.  The  committees  are  to  continue  from 
year  to  year  with  the  same  membership  unless  changes  are 
made  by  the  Board  of  Direction,  which  may  remove  any 
member  who  fails  to  take  an  active  interest  in  the  com- 
mittee's work.  The  committees  are  furnished  with  funds 
for  their  work  by  authorization  of  the  Board,  but  budgets 
must  be  presented  annually. 

Election-  of  Officers — The  officers  elected  for  1915 
are:  President,  Prof.  Charles  D.  Marx,  of  Leland  Stan- 
ford, Jr.,  University,  California;  A'ice-Presidents,  Daniel 
Bontecou,  Consulting  Engineer,  Kansas  City,  Mo.,  and 
Clemens  Ilerschel,  Consulting  Engineer,  New  York  City; 
Treasurer,  Lincoln  Bush,  New  Y'ork  City;  directors. 
District  No.  1,  J.  V.  Davies,  Consulting  Engineer,  Xew 
Y^ork  City,  and  G.  A.  Harwood,  Cliief  Engineer  of  the 
Electric  Zone  Improvements,  New  Y'ork  Central  &  Hud- 
son River  R.R. ;  District  No.  4,  J.  E.  Greiner,  Consulting 
Engineer,  Baltimore,  Md. ;  District  No.  6,  John  F.  Cole- 
man, Consulting  Engineer,  New  Orleans,  La.,  and  John 
B.  Hawley,  Consulting  Engineer,  Fort  Worth,  Tex.;  Dis~ 
trict  No.  7,  Herbert  S.  Crocker,  Consulting  Engineer, 
Denver,  Colo.  The  contest  between  Frederic  Molitor  and 
G.  A.  Harwood  for  election  in  Di.^trict  No.  1  resulted  in 
a  vote  of  2192  to  1188  in  favor  of  Mr.  Harwood. 

Axxc.VL  CoxvEXTiox — The  newly  elected  president 
did  not  make  a  formal  address  but  took  the  occasion  lo 
urge  the  members  of  the  society  to  support  of  the  Inter- 
national Engineering  Congress  to  be  held  at  the  Panama- 
Pacific  Exposition  in  September,  1915.  The  annual  con- 
vention of  the  society  is  to  be  held  at  San  Francisco,  Sept. 
15  to  li),  immediately  ))receding  the  congress.     A  special 
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train  lia.-s  been  arranged  for  from  Xew  York  to  San 
Francisco. 

Prof.  Marx  stated  that  330  papers  were  expected  and 
that  at  least  225  could  be  counted  on.  Some  325  societies 
had  been  invited  to  participate,  and  of  these  230  have 
responded.  There  are  now  only  2261  subscribers  to  the 
congress,  and  of  these  1598  are  from  the  United  States 
and  its  possessions ;  649  of  these  are  from  the  American 
Society  of  Civil  Engineers.  There  are  so  far  only  48  for- 
eign subscribers — from  Canada,  Great  Britain,  France 
and  Holland. 

Resoia'TIOXs — A  resolution  was  unanimously  passed 
that  the  society  take  requisite  steps  to  be  officially  repre- 
sented at  the  formal  opening  of  the  Panama  Canal.  A 
resolution  was  also  passed  that  the  proposed  constitu- 
tional amendment  redistricting  the  society  to  13  geo- 
graphical districts  be  sent  out  to  letter  ballot. 

Discussion  of  Road  Coxstructiox 

The  progress  report  of  the  Special  Committee  on  Ma- 
terials for  Road  Construction  and  on  Standards  for  Their 
Test  and  Use,  aroused  considerable  criticism,  chiefly  on 
definitions,  which  include  rather  lengthy  statements  on 
"brick  pavement,"  "earth  road,"  "sidewalk,"  and  other 
terms,  which  some  thought  were  self-explanatory.  On  tlie 
other  hand,  Eugene  "\V.  Stern,  the  newly  appointed  Chief 
of  the  Bureau  of  Highways,  Borough  of  Manhattan,  Xew 
York  City,  deplored  the  fact  that  the  committee  had  con- 
fined its  attention  to  bituminous  road  construction,  and 
offered  a  resolution  (which  was  not  acted  upon)  that  the 
committee  enlarge  the  scope  of  its  work  and  present  a 
report  on  all  road  materials  not  later  than  January,  1916. 

Clifford  Richardson  (Consulting  Engineer,  X"ew  York 
City)  thought  that  the  committee  liad  neglected  the  work 
already  done  by  individuals  in  the  literature  of  bitumin- 
ous road  construction,  and  stoutly  defended  hand-mixing, 
which  is  condemned  in  the  committee's  report.  Other  men 
prominent  in  the  field  of  asphalt  chemistry  differed  widely 
with  the  committee  on  definitions,  methods  of  tests,  etc. ; 
which  gave  convincing  proof  of  the  difficulty  of  the  work 
before  the  committee. 

Some  of  tlie  principal  ])oints  l)rought  out  in  the  discus- 
sion follow: 

Samplixc; — There  was  a  general  agreement  that  the 
methods  of  taking  test  samples  were  very  loose.  Very 
different  results  may  be  had  if  the  sample  is  taken  from 
the  material  in  the  kettles,  instead  of  from  the  material 
as  it  comes  to  the  plant,  as  should  be  done. 

SuPERVisiox — Too  much  stress  cannot  be  put  on  ex- 
perience and  attention  to  small  details  in  the  construction 
of  bituminous  roads.  James  Owen  (Consulting  Engi- 
neer, X'ewark,  X'.  J.)  went  so  far  as  to  say  that  proper  me- 
chanical manipulation  of  the  materials  was  more  import- 
ant than  scientific  knowU'dge.  Success  lay  more  with  the 
foreman  in  ciiarge  tlian  witli  the  engineer.  He  gave  in- 
stances of  the  use  of  the  same  materials  with  widely  dif- 
ferent results.  The  interference  of  inexperienced  inspec- 
tors is  res|)onsible  for  much  bad  work. 

Crowns — High  crowns  for  bituminous  road  surfaces 
were  condemned  by  all.  R.  A.  Meeker  (State  Highway 
p]ngineer  of  Xew  .Jersey)  said  that  crowns  of  over  V^  in. 
per  ft.  should  never  be  u.'^ed  under  any  circumstances. 

EndtNdH — The  committee's  recommendation  of  con- 
<'rete  or  other  type  of  edging  on  ail  iiituminous  pavements 
was  condemned   bv   Mr.    .Meeker  as  cntirclv   wrong.     Tht; 


extra  cost  of  such  an  edging,  he  stated,  would  far  better 
be  put  into  additional  width  of  pavement.  B.  H.  Wait 
(Division  Engineer,  New  York  State  Highway  Depart- 
ment) described  a  type  of  poured  bituminous  macadam, 
considerably  cheaper  than  the  pavement  of  the  road 
proper,  which  was  used  successfully  for  edging.  T.  M. 
Ripley  (Division  Engineer,  New  York  State  Highway 
Dej)artment)  considered  plain  macadam  edgings,  or 
shoulders,  ample  for  the  lighter  traffic  roads.  Trouble 
with  concrete  and  brick  edgings  was  mentioned ;  the  chief 
trouble  was  the  forming  of  a  rut  along  the  outside  edge. 
An  instance  was  mentioned  of  tlie  use  of  irregular  stones, 
properly  bedded  to  form  a  shallow  wall  along  the  edge  of 
the  pavement,  flush  with  the  surface  and  bonded  into 
the  pavement,  which  had  proved  both  a  cheap  and  a  sat- 
isfactory edging. 

Applicatiox  of  Bitumex' — On  no  subject  was  there 
a  greater  variety  of  opinions  than  on  the  method  of  apply- 
ing bitumens.  Good  pavements  have  been  constructed  by 
so  many  different  methods  that  no  general  rules  seem  pos- 
sible. A  deep  penetration  leaving  the  wear  to  come  on 
the  stone  seems  desirable.  Too  much  bitumen  was  gener- 
ally admitted  to  be  one  of  the  causes  of  failure.  The  sub- 
ject of  pressure  distributors  was  discussed.  It  was  stated 
that  a  pressure  of  30  to  40  lb.  per  sq.in.  should  be  enough 
for  any  conditions,  and  that  if  it  was  not  the  trouble  was 
with  the  nozzle.  On  the  other  hand,  a  pressure  of  50  lb. 
per  sq.in.  was  defended  as  a  means  of  cleaning  the  stones 
ahead  of  the  treatment  and  because  the  asphalt  should  be 
applied  at  the  lowest  possible  temperature.  For  the  main- 
tenance of  old  pavements,  W.  H.  Connell,  Chief  of  the 
Bureau  of  Highways,  Philadelphia,  described  the  success- 
ful use  of  an  asphalt  cutback  for  surface  painting. 

It  was  agreed  that  it  was  a  prime  essential  that  the 
road  surface  be  clean  when  the  bitumen  is  applied,  but  as 
to  its  absolute  dryness,  much  difference  of  opinion  was 
expressed.  Mr.  Meeker  prefers  a  surface  slightly  damp 
and  clean  to  one  bone-dry  and  dusty.  The  committee's 
recommendation  is  that  surface  be  dry. 

AVaves,  Causes  axd  Cure — Waves  were  laid  to  various 
causes.  The  subject  was  brought  up  by  T.  Hugh  Boor- 
man  (Consulting  Engineer,  New  York  City),  who  re- 
ferred to  the  articles  in  Exgixeerixg  Neavs,  July  16, 
1914,  describing  the  creeping  of  asphalt-block  pavements 
on  Broadway,  Xew  York,  and  Ocean  Ave.,  Brooklyn. 
(i.  P.  Ilemstreet  (Hastings  Pavement  Co.,  New  York 
City)  said  the  same  trouble  was  often  experienced  with 
wood  blocks  and  sometimes  with  brick  ;  the  cause,  he  said, 
was  heavy,  rapid,  motor-truck  traffic,  which  set  up  a  vibra- 
tion in  the  pavement ;  this  with  the  forward  crowding 
motion  actually  moves  the  blocks  on  their  beds.  Mr. 
Ilemstreet  also  stated  that  the  movement  could  be  effect- 
ually stopped  by  placing  at  regular  intervals  rows  of  spe- 
cial l)locks,  each  j)rovide(l  with  a  steel  key,  which  is 
bedded  in  the  mortar  i)cd. 

Waves  in  rolled  bituminous  surfaces  are  often  caused 
by  a  lack  of  stability  in  tin-  surface  mixture  due  to  the 
use  of  too  much  fine  material  or  an  improper  grading, 
too  much  or  too  little  rolling,  according  to  some.  The 
u.se  of  stone  chips  or  coarse  gravel  for  covering  bituminous 
oil  coatings  is  (|uite  general  and  the  u.se  of  sand  is  growing 
less  general.  Poor  foundation  and  the  use  of  too  large- 
sized  an  aggregate  wen-  among  the  other  assigned  causes 
of  waves.  Mr.  Meeker  said  stone  over  2  in.  in  size  should 
never  be  used. 
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I'lic  I'liriii;;  III'  waves  in  rulliil  lninintiiiiUH  |>iiv<>nicMtH 
bv  tlio  nsi>  of  II  sjuMial  |i!ti\v  iiiailc  liy  tli(>  lIciiilli'V  (Joml 
Himils  Co.,  IMiilM(lcl|ilua,  was  ilcsiriliiMl  in  .sonic  ilclail. 
In  I  ho  I5oroii;,'li  of  liiilinioiul,  New  York  City,  tlu*  himpn 
wciv  rcniovi'd  U\  lioaliii;;;  tlu«  surface  and  tinkling;  tlu*  lii- 
tiiniinous  roneri'ti'  with  pi»'ks  and  forks.  On  llie  linelcd 
sinfaco  of  tlio  ohl  road  'i  in.  of  new  niixtinv  wiih  placed 
nnd  roUed. 

1m)1;.\I).\TI()NS — The  discussion  of  (he  neeessiiry  di'jilh 
of  ihe  cenieiit-eonerete  foundation  arou.scil  uoiisidcralih! 
interest.  I)ut  hroufjht  no  ,y;eneral  consensus  of  opinion. 
Mr.  l?oorinan  wouhl  make  (he  inininiuni  depth  H  in.  Mr. 
Ileinstreet  also  fiivoretl  lu'avior  founihitions,  statiiifj  (hat 
■I  in.,  ns  is  coininoii  practice  on  suhurlian  streets,  is  en- 
tirely too  little  for  the  heavy  motor-truek  trallic  wldch  is 
constnntly  lieinu'  developed. 

Proposedl  Stsiin\(dletr<dl  Tests  of 
Bittvunnmiiimo^s  I^oad  Materictls 

The  followin>,'  is  an  outline  of  the  jiroposed  standard 
tests  for  tar  and  asphalt  recommended  hy  the  Committee 
on  Materials  for  Koad  Construction  and  on  Standards  for 
Their  Test  and  l^se,  of  the  American  Society  of  Civil  En- 
gineers. 

These  tests  are  descrihed  in  detail  in  the  1!)1 1  proj,'ress 
report  of  the  committee,  published  iu  the  December  Pro- 
ceedings of  the  Society,  and  issued  in  booklet  form  by 


the  SecrotJirv.     A  n-porl  of  tbi;  discussion  of  the  o(jiiiiiiil- 
ivv'n  report  jh  f;iven  on  the  preceding  ."uge, 

TAUH 

H|>«cino  KTiivlty  lit   sr.'  C.   (77'   K.). 

I-'IiihIi  ituliit. 

SoltilillKy  111  CH|  (c'lirhon  <lli)ul|ilil<lo). 

« '0111.11.1.  iicy  nl  4*   C.    (3»*    K),   26-  ('.    (77*    K),  W  C.    dir,"    F  > 

UH*  C.    (208*    R). 
.Mclllntc    iiiillit. 
l.oMM  on  pvnpornllon   iil    103     (.'.    (32r."   F). 

ron«li«l.>n<y  of  rt-Hliluo  nt  4*  C.   (39*    F.).  2i°  C.   (IT   F), 

4fi"    C.    (li.'      R).    !tx»   C.    (208-    R). 
MvltiiiK  point  of  residue. 
niHtlllalion. 

CoiiHlHtency  of  realduo  at  *°  C   (39"  R).  2r,°  C.   (77     R>. 

id'   C.    (in°   R),  98»  C.    (2ns''    F). 
MoltInK  point   of  roHlduc. 

ASI'HAI-Trr    MATKUIAhS 

Specific  Kravlty  nt   25*   C.    (77°    F  ). 

FliiHh   point. 

.SoMil.lllty  In  CSj   (carbon  dlHulphlde). 

Siiltiblllty  of  bitumen  In  CCI,  (cirbon   tetruchlorlde). 

.Solubility  of  bltiimcn   In   petroleum   naphthu. 

f'hnrncter  of  roHldue  on   Klass. 
ConslBt.-ncy  nt  i'  C.   (39"   F.).  25"  C.   (77°   F.).  46°   C.   (115°   F.>, 

9S°   C.    (208'   P.). 
Melting:  point. 

Ductility  fit  4°  C.    (39°   P.)  and  2.-.°   C.   (77°   R). 
Fixed    carbon    content. 
I'nrallln  content. 
Loss  on  evaporation  at  163°  C.   (32.'')°   P.). 

Consistency  of  residue  at  4°   C.   (39°   P.),  25°  C.    (77°   F.), 
46°  C.   (115°  P.). 

Meltlntr  point  of  residue. 

Ductility  of  residue  at  4°  C.   (3ft°  F.)  and  25°  C.   (77°   P.). 
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Asa  ASaslte^ia    M-Sver    Op©irae(dl    To 
<C  o  ina  aim  <e  s°  c  © 

Secretary  of  Commerce  Redlicld  has  just  announced 
that  a  practicable  navigable  channel  from  Bering  Sea  into 
the  mouth  of  the  Kuskokwim  Kiver  has  been  discovered 
by  Captain  Lukens,  of  the  U.  S.  Coast  and  Geodetic  Sur- 
vey. This  river  is  the  .second  greatest  in  Alaska.  It  is 
9  mi.  wide  at  its  month  and  navigable  for  over  600  mi. 
inland.  The  great  submerged  flats  of  its  delta  extend 
100  mi.  out  to  sea,  and  it  was  through  this  dangerous 
delta  that  the  surveying  steamer  "Yukon"  made  the  discov- 
ery of  the  channel,  which  hitherto  had  not  been  charted. 
It  is  expected  that  the  newly  discovered  channel  will 
make  it  ]iossible  for  steamship  companies  to  send  vessels 
up  into  the  Kuskokwim  and  thus  initiate  the  development 
of  the  latent  mining,  fishing  and  agricultural  resources 
of  the  region.  In  making  the  survey,  Captain  Lukens 
reports  that  he  took  14,256  soundings,  covering  an  area 
of  over  100  sq.mi.,  in  some  in.stances  locating  soundings 
by  ob.servatioiis  on  mountain  peaks  more  than  60  mi. 
distant.  The  whole  working  season  was  confined  to  83 
days  and  in  July  alone  291/^  of  these  days  were  lost  on 
account  of  bad  weather. 

Plans  are  already  being  made  at  Seattle  for  the  con- 
struction by  different  companies  of  two  light-draft  steam- 
shijis  designed  especially  for  the  navigation  of  the  Kus- 
kokwim. These  ships  will  he  ready  at  the  oi)cning  of 
navigation  next  spring. 


Proposedl  Goina2iffiassa(Dira°Msiimgi^©2' 
Flaira  for  Walinaniragtloimo  Dell. 

A  commission  of  five  members,  vested  with  all  legis- 
lative powers,  and  a  city  manager  to  exercise  all  executive 
functions  are  leading  provisions  of  a  proposed  new 
charter  for  Wilmington,  Del.,  which  has  been  nearly 
perfected  for  introduction  in  the  Delaware  legi.slature 
l>y  a  committee  of  the  Wilmington  Civic  Association. 

The  commission  would  consist  of  five  members  elected 
biennially  and  serving  at  a  salary  of  .$1200  per  year,  less 
a  deduction  of  $20  for  each  absence  from  a  regular 
meeting  of  the  commis-sion.  A  ma3^or  without  veto  power 
would  be  elected  by  the  commissioners  from  their  own 
nund)er  and  would  act  as  President  of  the  Commission. 
Any  commissioner  might  be  removed  from  office  for  cause 
on  the  vote  of  the  other  commissioners.  The  com- 
mission would  have  power  to  create  and  appoint  the 
members  of  such  subordinate  boards  as  they  might  see 
fit,  but  any  such  boards  woidd  be  advisory  and  adminis- 
trative in  capacity  only  and  their  members  would  serve 
without  pay. 

The  city  manager  would  lie  appointed  l)y  the  commission 
without  regard  to  his  political  belief  and  would  hold 
olTice  during  the  pleasure  of  the  board.  He  would  have 
direct  charge  and  control  of  all  the  departments  and 
employees  of  the  city,  would  appoint  and  remove  all 
heads     of     departments     and     nearly     ail     subordinate 
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officers  and  employees  in  the  classified  and  the  unclassi- 
fied services,  but  all  appoiutnieuts  and  removals  would 
be  subject  to  the  civil  service  provisions  of  the  charter. 
The  Civil  Service  Board  of  three  members  would  be 
appointed  by  the  commissioners,  and  would  in  turn  ap- 
point a  chief  examiner  who  would  also  act  as  secretary. 
The  unclassified  service  of  the  cit^-  would  include  all  of- 
ficers elected  by  the  people,  the  city  manager,  heads  of  de- 
partments and  divisions,  members  of  appointed  boards, 
and  a  few  secretaries. 


On  Nov.  3,  the  voters  for  the  third  time  within  a  year 
cast  an  actual  majority  of  votes  in  favor  of  buying  the 
property  of  the  Des  ^loines  Water  Co.  The  legislative 
act  authorizing  the  purchase  proridetl  that  the  proposi- 
tion must  be  approved  by  an  affirmati\e  vote  •'"'as  large  as 
the  majority  of  all  votes  cast  at  the  last  preceding  munici- 
pal election."  Such  a  majority  was  not  obtained  at  either 
the  first  or  the  second  election,  and  as  regards  the  third 
election  legal  opinions  differ  as  to  whether  or  not  the 
words  "municipal  election"  as  used  in  the  act  refer  to  any 
municipal  election  or  to  a  general  election.  Besides  the 
doubt  as  to  the  validity  of  the  water-works  bond  vote  of 
Nov.  3,  this  situation  exists; :  Under  a  suit  brought  by  the 
city  to  condemn  the  property  of  the  Des  Moines  Water 
Co.,  a  valuation  of  $2,303,522  was  placed  by  the  court  on 
Apr.  1,  1912.  The  company  and  the  city  agreed  to  this 
valuation  and  appeared  before  the  Federal  District  Court 
and  asked  and  obtained  an  order  fixing  the  valuation  and 
also  fixing  the  date  on  which  the  city  should  take 
over  the  works  as  within  one  year  from  Dec.  3,  1913. 
The  city  requested  the  Federal  Circuit  Court  to  extend 
the  time  for  the  purpose  of  the  works  until  May.  1, 
1915.  This  the  court  refused  to  do  on  Dec.  30.  The 
foregoing  statements  are  based  on  information  from 
Chas.  S.  Denman,  General  Manager  of  the  Des  Moines 
Water  Co.  The  present  status  of  the  municipal-owner- 
ship project  is  thus  summed  up  by  James  K.  Hanna, 
Mayor  of  Des  Moines:  "The  voters  have  again  voted 
to  purchase  the  water  plant  and  have  voted  the  nec- 
essary bonds;  but  the  company  continues  to  litigate  and 
we  are  now  in  the  courts." 


Cress  osa  He'^yy  Yorli^  State 


Electric    PtLammpnira^   nira    KaltiBiffiOB*e 
Wateir=S^pp)Ily 

Since  the  beginning  of  tlic  year  steps  liave  licon  taken 
for  pumping  the  entire  city  water-sujjply  of  Baltimore  by 
electric  power.  Studies  made  by  the  city  and  by  the 
Baltimore  Gas  &  Electric  Co.  show  this  to  be  the  most 
economical  method  of  pumping.  A  contract  has  been 
executed  for  the  supply  of  energy  to  approximately  2500 
hp.  in  motors  for  the  ])umping  stations  at  Lake  Monte- 
bello  and  Druid  Hill  Park.  The  former  will  be  run 
by  electricity  as  soon  as  d\icts  and  cables  can  be  laid ;  the 
latter  will  not  be  converted  until  later  in  the  year.  About 
0.500,000  kw.-lir.  iMT  annum  will  be  taken  by  these  two 
j)lants  when  in  normal  operation. 

Tlie  company  h()i)os  to  see  the  service  grow  to  a  demand 
for  25,000  kw-hr. 


The  report  of  John  X.  Carlisle,  Commissioner  of  High- 
ways of  New  York,  for  the  year  1914  shows  that  the 
St«te  Highway  Department  spent  nearly  $20,000,000 
during  the  year.  This  brings  the  total  expenditure  out 
of  the  $100,000,000  bond  issues  of  New  York  to  about 
$65.0()(),000.  Some  6300  miles  of  highways  have  been  or 
are  being  improved;  about  5700  miles  remain  to  be  im- 
proved. About  $3,000,000  of  the  1914  funds  were  fur- 
nished by  local  authorities. 

An  experiment  in  road  maintenance  was  tried  during 
the  past  year.  Instead  of  the  patrol  system,  which  is 
used  throughout  the  state,  two  divisions  were  organized 
into  mobile  repair  gangs,  each  with  a  full  equipment  of 
road  rollers,  trucks,  oilers,  etc.,  and  the  work  was  handled 
as  is  section  work  in  railway  maintenance-of-way.  The 
experiment  gave  highly  satisfactory  results  and  the  High- 
way Commissioner  recommends  that  the  system  be  ex- 
tended throughout  the  state. 

A  great  economy  has  been  effected  in  the  purchase  of 
all  repair  material  by  advertising  for  bids.  In  addition 
to  the  maintenance  work  done  by  the  state's  own  forces, 
162  contracts  for  repair  of  roads  were  let  for  $1,700,000. 
Large  sums  will  be  required  for  maintenance  during  the 
present  year.  A  readjustment  of  motor  vehicle  fees  on 
the  basis  of  horsepower  is  suggested,  and  a  mileage  tax 
on  motorbuses  using  the  state  highways. 

Nothing  has  ever  been  done  toward  using  the  $75,000 
appropriation  for  a  convict  paving-brick  manufacturing 
plant,  and  the  Highway  Commissioner  asks  for  the  imme- 
diate utilization  of  the  appropriation  for  a  plant  at  the 
Elmira  Reformatorv. 


Hew  YoB-lfe  <City  B 

Stuadlae 


)]isp>oss 


The  rearrangement  of  the  sewerage  system  of  the  Bor- 
ough of  Manhattan,  and  other  large  sewerage  and  sewage- 
disposal  problems  affecting  New  York  City  as  a  whole, 
will  be  considered  during  1915  by  the  new  Bureau  of 
Sewer  Plan  created  in  1914  by  the  Board  of  Estimate  and 
Apportionment.  This  bureau  consists  of  the  same  mem- 
bers— namely.  Nelson  P.  Lewis,  Chief  Engineer  of  the 
Board  of  Estimate  and  Apportionment,  and  the  consulting 
engineers  to  the  five  borough  presidents — that  composed 
the  Sewer  Plan  Commission,  appointed  in  June,  1913. 

Instead  of  reporting  to  the  whole  Board  of  Estimate 
and  Apportionment,  the  Bureau  of  Sewer  Plan  will  report 
to  a  standing  committee  on  Sewer  Plan  of  the  Board 
of  Estimate.  The  city  budget  of  1915  contains  an  item 
for  a  small  office  engineering  staff  serving  under  the  Bu- 
reau of  Sewer  Plan.  This  staff  will  include  a  consulting 
sanitary  engineer  and  assistant  engineer,  a  draftsman, 
and  a  steiu)grapher.  \\'hen  the  Bureau  of  Sewer  Plaii 
was  established,  it  was  understood  that  there  would  be  ap- 
pointed to  its  otlice  engineering  stalf  one  of  the  principal 
engineers  engaged  with  the  iletropolitan  Sewerage  Com- 
mission of  New  York  City,  which  went  out  of  office  on 
July  1,   1914. 

The  standing  committee  of  the  Board  of  Estimate  and 
Apportionment  consists  of  the  President  of  the  Borough 
of  Hrooklyn  as  Chairman,  together  with  the  Mayor  of 
New  York  and  the  President  of  the  Board  of  Aldermen. 


January  vH,  I  It  IT) 
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PKiladelpb^ia   R.apid   Transit 
Projfreas 

'Pile  lirsl  (IffiiiHo  Ktcj)  in  (lu>  ((instruction  of  tlii>  new 
8ul)\vays  and  clcvalcd  railways  in  I'liiladclpliia  was  taken 
on  .'an.  V I  when  City  ("oiincilH  passed  an  ordinance  au- 
tliori/iui:  A.  Merrill  Taylor,  Director  of  tlu;  l)o|>artni('nt 
of  City  'I'ransit,  to  carry  out  certain  sewer  rocoDHt ruction 
rei|uired  by  tlie  proposed  new  downtown  suhways.  This 
would  indicate  tlutt  Councils  is  favorable  to  the  lu-w 
selienics,  which  have  boon  worked  out  duriiijif  the  pa->t 
year  by  the  Department,  and  will  soon  authorize  the  $.t(i,- 
(tOO.OOl)  increase  of  the  eity's  indebtedness  re(iuired  for 
tlie  new  lines.  The  voters  of  the  city  will  have  finally  to 
api>rove  such  action,  and  an  elTort  is  now  being  made  to 
call  a  referendum  sonic  lime  toward  the  end  of  March. 


A  l''lro  In  Snlt'iii.  Miinm.,  on  Jan.  -M,  In  the  hu.ilnoHS  dlHtrict 
destroyed  the  Li-avitt  block  nnd  severni  hulldlnKH  nearby 
and  damaged  the  Hotel  Essex.  The  Are  la.sted  elKht  houm 
nnd  aid   from   seven   nelphborlnR   cities   was   summoned. 

(°»iillniied  Silden  ill  <'iilel>rn  Cut  on  the  Panama  ("anal  may 
prevent  the  lar^e  warships  of  the  Atlantic  Meet  from  passing 
through  the  canal  in  JIarch  to  take  part  In  the  review  at 
the  Panama-Paclflc  ICxposltlon.  It  ts  stated  that  the  bottom 
of  the  canal  has  been  forced  up  In  places  by  the  lateral 
pressure,  as  happened  at  times  In  the  reRlon  of  th.-  worst 
slides  before  water  was  turned  In.  In  case  the  battleships 
are  not  able  to  proceed  through  the  Culebra  Cut,  the  review 
will  be  held  in  I.,ake  Gatun. 

A  Boiler  Kxploded  on  the  V.  S.  Cruiner  "Snn  Dlcfco"  just 
after  a  four-hour  speed  test  off  Las  Pas,  Lower  California,  on 
Jan.  21,  killing  four  men  and  injuring  nine  others.  Rear- 
Admlral  Howard,  Commander  of  the  I'aciflc  fleet,  reports  as 
follows: 

The  "San  Diego"  completed  her  four-hour  full-power  trials 
and  made  21.45  knots.  Just  at  the  completion  of  the  trials  a 
tube  in  No.  4  boiler  ruptured  because  of  low  water.  No  en- 
durance runs  were  attempted.  A  full  investigation  has  been 
ordered. 

The  "San  Diego" — the  "California"  until  the  construction 
of  the  new  battleship  of  that  name  was  commenced — is  an 
armored  cruiser  of  13,6S0  tons  displacement.  She  was  com- 
pleted in  1907.  Press  dispatches  state  that  since  190.T  there 
have  been  11  boiler  explosions  in  the  United  States  navy, 
which  killed  a  total  of  100  men. 

I'annnin  Cnnnl  TuIIm  in  December  aggregated  $411, SST),  the 
highest  monthly  record  since  the  opening  of  the  canal.  The 
cargo  tonnage  was  446,415  tons,  not  including  two  lumber 
cargoes  containing  5232  M.  ft.  Ninety-nine  vessels  passed 
through  the   canal   during  the   month. 

Moving;  PlotureM  in  a  "Safety  First  Campaign"  are  to  be 
used  by  the  Coal  Mining  Department  of  the  Delaware,  Lack- 
awanna &  Western  R.R.  A  series  of  moving  picture  plays. 
Illustrating  possible  accidents  in  the  mines,  is  being  prepared 
and   will    be   exhibited    in    the   villages   in    the    colliery    region. 

The  ^Vate^-Supply  Project  for  Ottawa.  Ont.,  outlintd  on  p. 
43  of  our  issue  of  Jan.  7,  I'.US,  has  received  the  unanimous  ap- 
proval of  the  city  council  and  will  be  submitted  to  the  Pro- 
vincial Board  of  Health.  The  proposition  is  to  continue  the 
use  of  the  Ottawa  River,  without  filtration,  but  to  build  a  new 
pumping  station  on  Lemieux  Island  and  to  lay  a  conduit  to 
the  mainland  on  a  bridge. 

The  Death  Rate  ot  New  York  City  in  1914  was  13.4  per 
1000  population,  and  the  infant  mortality  rate  was  95  per  1000 
births  within  the  year,  each  the  lowest  rate  for  the  city  ever 
recorded.  Typhoid  fever  and  diarrheal  diseases  of  children 
under  five  years  were  among  the  causes  of  death  which 
showed  considerable  decreases.  The  total  number  of  deaths 
in  1914  was  74,803  and  the  total  number  of  births  was  149,647. 

Award  of  the  John  Scott  Medal — The  City  of  Philadelphia, 
acting  on  the  recommendation  of  the  Franklin  Institute,  has 
awarded  the  John  Scott  Legacy  Medal  and  Premium  to 
Charles  Edward  Guillaume,  of  Sevres,  France,  for  his  alloy 
"Invar,"  which  has  become  so  useful  for  secondary  standards 
of  length,  pendulum  rods,  compensating  devices  for  torsion 
pendulums  and  balance  wheels,  and  other  devices  requiring  a 
metal  with  practically  no  thermal  expansion. 

A  Leiral  Decision  Bearing  on  the  Responnibility  of  an  En- 
gineer in  charge  of  highway  work  was  recently  rendered  in 
a  New  York   State  county  court.     The  case   arose   out  of  the 


bdllclliiK  of  II  aliilf  hlKbwiiy  l»  which  It  wuh  iilli'K<-d  that 
tlif  rnnirrli-  f  (itiMdii  I  Inn  wan  nf  Huch  jioor  i|Uallly  tm  In  rcri- 
flrr  till-  liltiiinlniMiN  and  brli'k  piiv<'inentN  prixllcally  worlh- 
IrHM.  The  dlvldlon  cMKlncer  In  chiirKu  waw  Indicted  and  tried 
fur  wilful  n«Klnet  of  duly  aN  a  public  olllcor.  While  the 
ronerrla  foundation  wan  admittedly  poor,  It  wuh  proved  to 
th<i  MntlNfaollon  of  the  Jury  that  It  cnniu  within  the  HpeclfW-a- 
IliiiiN  for  NiTitiid-ehiMN  eonerele,  which  periiillleil  iinwiiHhed. 
biink-nin  Kravel.  The  rpi«pon(ill>lllty  wum  accordluKly  Mhifted 
to  the  xpecllli'iilloMH  and  (he  iflvlMlon  enKlnier  wiih  iii!<|ulttcd. 
Apiillentlonn  for  thp  I'onltluii  of  tirnrrni  MannKer  <>f  IVor- 
nood,  Mniia.,  are  deiilrecl  by  the  .Selectmen.  The  jierHon  ap- 
pointed Will  ho  the  addilnlMlratlvo  head  of  all  depurtmenta  of 
the  town  Kovnrnment  and  niUHt  be  "Hpi-clally  fitted  by  educa- 
tion, IralnInK  or  experience  to  perform  the  duties  of"  the 
olllfe.  but  neeil  not  be  a  reMldeiil  of  Norwood  when  ;ippoliited. 
Hy  a  recent  act  of  the  leglHlalun-,  adoiited  by  jiopular  vote, 
the  water,  newer,  iiark  anrl  light  boarda  and  the  olllfx-  of  tree 
warden  of  Norwood  hjive  been  iibollHhed.  The  executive  du- 
ties of  thoae  boards  will  be  exercised  by  the  general  manager, 
who  will  alao  make  all  repalra  to  the  library  and  school 
bulldingH  of  the  town  anil  purchase  all  library  and  school 
HupplleH  except  books.  The  population  of  Norwood  In  1910 
was    liOH. 

An  AMHorlntlou  ol .  Htreet  ClennliiK  OlIlelniN  is  proposed 
as  a  result  of  the  Interest  shown  In  the  recent  exhibition 
of  street  cleaning  apparatus  held  In  New  York  City  under 
the  auspices  of  the  City  .Street  Cleaning  Department.  At 
the  time  of  the  exhibition  an  Inform.al  conference  was 
held  to  consider  the  advisability  of  forming  a  perma- 
nent association  of  street  cleaning  ofllcials  In  the  United 
.States  and  Canada.  The  following  committee  was  chosen  to 
take  such  steps  as  it  considered  warranted  in  forming  a 
permanent  association:  J.  T.  Fetherston,  Chairman,  New 
York;  Richard  T.  Fox,  Chicago;  Gus  Hanna,  Cleveland,  Ohio; 
Walter  G.  Leinlnger,  Chicago,  and  G.  B.  Wilson,  Toronto.  This 
committee  has  sent  out  <a  circular  letter  asking  for  expres- 
sions of  opinion  on  the  formation  of  an  association,  and  all 
Interested  ;ire  asked  to  communicate  with  J.  T.  Fetherston, 
Chief  of  the  Department  of  .Street  Cleaning,  New  York  City. 

A  Bill  to  ReKiater  Architects  in  New  Yoric  was  introduced 
in  the  Senate  on  Jan.  14  and  referred  to  the  Committee  on 
Judiciary.  The  bill  provides  that  every  person,  before  being 
known  as  an  architect,  must  secure  a  state  certificate  of  his 
qualification  to  practice  under  that  title.  A  board  of  exam- 
iners is  provided  for,  to  be  appointed  by  the  Regents  of  the 
University  of  New  York.  Candidates  in  order  to  take  the 
examination  before  the  board  must  have  had  an  education 
equivalent  to  an  approved  high  school  course,  and,  in  addition, 
such  courses  in  mathematics,  history  and  one  modern  lan- 
guage as  are  given  in  the  first  two  years  of  a  college  course. 
The  candidate  must  in  addition  have  had  five  years'  practical 
experience  in  an  architect's  office.  Persons  engaged  in  the 
practice  of  architecture  when  the  law  takes  effect  are  given 
a  certificate  without  an  examination.  A  fee  of  $25  is  fixed 
for  the  issue  of  a  certificate,  and  practice  without  a  certificate 
is  made  a   misdemeanor   punishable   by   fine   or   imprisonment. 

Aiitomoliile  Oninil>uN<-H  have  recently  become  so  numerous 
in  Pacific  Coast  cities  that  their  competition  is  seriously  af- 
fecting the  profits  of  the  street  railway  companies.  In  Los 
Angeles,  It  is  claimed  that  the  motor  omnibuses  have  reduced 
the  earnings  of  the  street  railway  companies  by  a  million 
dollars  a  year.  At  Seattle.  Mayor  Gill  opposes  any  further 
extension  of  the  municipal  street  railway  system  on  the 
ground  that  the  motor  bus  competition  will  make  the  city's 
investments  in  such  lines  unprofitable.  There  are  said  to  be 
450  motor  omnibuses  now  running  in  Seattle,  apparently  with- 
out regulation  by  either  state  or  municipal  authority,  al- 
tliough  in  the  Eastern  States  the  right  of  public  service  com- 
missions to  regulate  motor  bus  service  is  generally  recog- 
nized. Bills  are  being  introduced  in  the  Pacific  Coast  legis- 
lature regulating  the  running  of  motor  omnibuses,  and  it  is 
said  that  an  attempt  will  be  made  to  subject  them  to  special 
taxation  to  cover  the  wear  and  tear  on  pavement  due  to  the 
operation   of  the   machines. 

Safety  from  Fire  Danger  in  the  New  Yorlt  Subway  opera- 
tion is  being  investigated  by  the  engineering  staff  of  the 
Public  Service  Commission.  According  to  a  report  by  Alfred 
Craven,  Chief  Engineer,  inquiries  are  being  made  into  the 
complete  separation  of  telephone  and  emergency  alarm  cables 
from  all  other  cables,  complete  separation  of  the  lighting  cir- 
cuit from  all  other  cables,  the  installation  of  an  independent 
outside  telephone  system,  the  installation  of  an  emergency 
service  from  the  New  York  Edison  Co.,  an  independent  cur- 
rent supply  to  ventilating  fan  motors,  the  walling  up  of  all 
openings  from  manholes  and  splicing  chambers  Into  the  sub- 
way, and  an  increase  In  the  capacity  of  the  ventilating  cham- 
bers.     Clifton    W.    Wilder,    electrical    engineer,    has    recom- 
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rnended  that  the  emergency  lighting  system  from  storage 
batteries  on  each  car  be  altered  so  that  the  batteries  will 
be  automatically  charged  to  full  capacity  at  all  times.  The 
batteries  now  used  have  to  be  removed  from  the  cars  for 
charging;  and  at  the  time  of  the  recent  accident,  it  was  found 
that   some   of   the   batteries  were   exhausted. 

The  Appointment  of  KnKineer.H  on  State  Commisalons  has 
been  recommended  to  the  Governor  of  Idaho  by  a  committee 
representing  the  Spokane  members  of  the  National  engineer- 
ing societies  in  the  following  letter: 

The  engineers  residing  in  and  around  Spokane  who  are 
members  of  some  one  of  the  four  premier  national  engineer- 
ing societies,  that  is,  of  the  .-Vmerican  Society  of  Civil  Engi- 
neers, the  American  Institute  of  Electrical  Engineers,  the 
American  Society  of  Mechanical  Engineers,  and  the  American 
Institute  of  Mining  Engineers,  believe  that  there  is  a  well- 
founded  tendency  of  late  among  state  executives  and  legis- 
lative bodies,  in  the  appointment  of  members  of  utility  and 
other  regulative  commissions,  to  recognize  that  engineers  are 
well  fitted  for  such  positions.  Their  training,  education  and 
experience  render  them  more  peculiarly  ciualifled  in  dealing 
with  the  large  economic,  industrial  and  development  questions 
incident  to  state  government  than  any  other  body  of  trained 
men.  As  a  consequence  their  services  are  requisitioned  more 
and  more  for  the  betterment  of  efficiency,  expedition  and 
service. 

We  know  that  there  are  in  Idaho  many  accomplished  engi- 
neers. We  therefore  desire  to  call  your  attention  to  the 
preceding  facts  and  to  respectfully  suggest  that  when  you 
flu  the  present  vacancy  in  the  Public  Service  Commission  of 
Idaho,  you  consider  favorably  the  appointment  of  one  of 
your  engineers. 

Lions-Distance  Telephone  Conversation  across  the  conti- 
nent was  inaugurated  on  Jan.  25,  when  Dr.  Alexander  Graham 
Bell,  in  Xew  York,  talked  to  his  former  associate,  Thomas  A. 
■W'atson,  in  San  Francisco.  Mr.  Watson  was  associated  with 
Dr.  Bell  in  the  invention  of  the  telephone,  and  on  Oct.  9,  1S76. 
these  two  men  held  the  first  telephone  conversation  over  a 
two-mile  line  between  Boston  and  Cambridge,  Mass.  The 
opening  of  the  new  transcontinental  telephone  line  was  wit- 
nessed by  a  large  party  of  guests  who  assembled  in  the 
Telephone  Building  in  Xew  York  and  at  the  telephone  head- 
quarters in  San  Francisco.  Receivers  were  connected  with  the 
transmission  line  so  that  a  large  number  could  listen  to  the 
conversation.  After  talking  through  the  modern  instrument. 
Dr.  Bell  took  up  an  exact  duplicate  of  the  original  telephone 
transmitter  which  was  made  for  him  by  Mr.  Watson  in  1875 
(the  original  of  which  is  preserved  in  the  Smithsonian  In- 
stitution in  Washington),  and  spoke  through  this  to  Mr.  Wat- 
son in  San  Francisco,  and  the  conversation  was  transmitted 
perfectly.  Following  the  conversation  between  the  two  in- 
ventors. Mayor  Mitchel,  of  New  York,  and  Mayor  Rolph,  of 
San  Francisco.  During  these  conversations,  Theodore  N.  Vail, 
by  conversations  between  President  Wilson  at  Washington 
and  President  Moore,  of  the  Panama-Pacific  Exposition,  in 
San  Francisco.  During  these  conversations,  Theodore  N.  Vail, 
President  of  the  American  Telephone  &  Telegraph  Co.,  who 
was  at  his  winter  home  on  Jekyll  Island,  Georgia,  was  con- 
nected with  the  transmission  lines  so  as  to  overhear  all  the 
conversation  that  passed.  Later  in  the  day  a  circuit  was  es- 
tablished from  Jekyll  Island  by  way  of  Boston  to  San  Fran- 
cisco, over  which  Mr.  Vail  at  Jekyll  Island  talked  with  Mr. 
Watson  at  San  Francisco  over  a  total  length  of  wire  of  47.50 
miles.  The  New  York  to  San  Francisco  line  will  be  open  for 
commercial  business  on  Mar.  1,  the  charge  for  a  three-minute 
conversation  being  $20.70.  In  this  transcontinental  telephone 
circuit  there  are  6800  miles  of  copper  weighing  nearly  3000 
tons. 
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MEXT,  which  was  experted  to  result  in  great  gains  in  etli- 
ciency  to  hoth  institutions,  is  claimed  to  he  invalid  on 
account  of  certain  provisions  of  the  will  of  Gordon 
McKay.  President  Lowell,  of  Harvard,  announces  that 
steps  will  he  taken  to  suhniit  the  question  to  the  Supreme 
Court  of  the  Commonwealth  for  a  decision. 

UMVEii.srn'  OK  Illi.vois — Four  vacancies  in  the  re- 
search sclidlarship  of  the  Engineering  Experiment  Sta- 
tion at  tlic  University  of  Illinois  are  to  be  filled  at  tlie 
close  of  the  current  acailcmic;  year.  Ten  such  scholar- 
ships have  l)ecn  maintained  l)y  tlie  Univci-sity  since  1!)()T. 
Kacli  carries  an  annual  stii)cnd  of  .$500,  and  is  open  to 
i;riidiiati's  of  ap))nivcd    American    and    Foreign    universi- 


ties and  technical  schools.  A))j)ointnients  are  made  and 
must  be  accepted  for  two  consecutive  years,  at  the  end 
of  which  time  the  master's  degree  may  be  granted.  Not 
more  than  half  of  the  time  of  the  fellows  is  required  in 
connection  with  an  assigned  department,  the  remainder 
l)eing  available  for  graduate  study.  Appointments  are 
made  in  March  to  take  effect  the  following  September, 
and  are  based  on  character,  scholarship  and  promise  of 
success  in  proposed  study.  Preference  is  given  to  appli- 
cants with  practical  engineering  experience. 

Wasiiixgtox  University — A  beginning  of  universitv- 
extension  work  has  been  made  in  St.  Louis  with  evening 
courses  in  electrical  engineering  under  the  direction  of 
the  Dean  of  the  School  of  Enginering,  Prof.  A.  S.  Langs- 
dorf.  Two  courses  have  been  offered,  each  including 
classroom,  laboratory  and  home  work.  The  lirst  one  cov- 
ers the  principles  of  direct-  and  alternating-current  ma- 
chinery and  is  given  on  two  nights  a  week;  it  is  open 
to  men  over  18  years  of  age  having  a  knowledge  of  alge- 
bra, some  experience  with  electrical  machinery  and  the 
equivalent  of  a  high-school  course  in  physics.  The  sec- 
ond course  offered  covers  general  electrical-engineering 
practice  and  is  given  on  two  nights  a  week.  It  is  intended 
for  men  over  18  years  of  age  engaged  in  engineering  pur- 
suits but  who  have  had  no  opportunity  to  obtain  a  tech- 
nical education. 

A  special  course  in  economics  of  public  utilities  has    . 
been  arranged  for  students  in  engineering.    J.  E.  Allison,   1 
formerly  Chief  Engineer  of  the  St.  Louis  Public  Service    . 
Commission,  is  to  be  the  lecturer.    The  topics  will  include 
principles  of  regulation,  the  organization,  financing  and 
operation  of  corporations,  valuation  for  taxation  and  rate 
making,  etc.     Seniors  are  required  to  take   the   course. 
Mr.  Allison  has  established  a  fund,  the  income  from  which    ( 
it'  to  be  used  in  prizes  for  competitive  studies  of  utility 
problems. 


Mr.  Cecil  N.  Haggart,  Assoc.  M.  Am.  Soc.  C.  E.,  Pittsburgh, 
Penn.,  has  been  appointed  Bridge  and  Structural  Engineer 
of  the   Lake  Erie  and  Ohio   River  Canal   Board. 

Mr.  Harry  J.  Goodale,  for  12  years  Assistant  Superintendent 
of  Public  Works  of  Pittsfleld,  Mass.,  has  been  appointed 
Superintendent  of  Public  Works  of  Attleboro,  Mass. 

Mr.  A.  L.  Branson,  formerly  Superintendent  of  Construction 
of  the  Donald  Smith  Co.,  Kansas  City.  Mo.,  has  been  appointed 
Manager  of  the  A.  L.  Branson  Construction  Co..  Muscatine, 
Iowa. 

Mr.  T.  Furukawa,  Chief  Civil  Engineer  of  the  Grand  di- 
vision of  the  Imperial  Railways  of  Japan,  is  touring  this 
country  with  the  object  of  studying  maintenance-of-way 
I)roblems. 

Mr.  Clifford  C.  Potter,  who  for  the  past  13  years  has  been 
connected  with  the  Detroit  Graphite  Co.,  In  New  York  City, 
is  now  Xew  York  sales  agent  for  the  M.  B.  Suydam  Co.,  of 
Pittsburgh,   Penn. 

Mr.  B.  K.  Beckman,  Superintendent  of  the  Fort  Smith  & 
Western  R.U.  and  the  St.  Louis,  El  Reno  &  Western  Ry.,  ha* 
been  made  Engineer  of  those  roads,  with  headquarters  nt 
Fort    Smith,    Ark. 

Mr.  James  G.  Donovan  has  been  appointed  Division  Engi- 
neer, at  Hazleton,  Penn.,  of  the  Mahanoy  &  Hazleton  division 
of  the  Lehigh  Valley  R.R.  Co.,  to  take  the  place  of  Mr. 
T.  J.  Burke,  transferred. 

Mr.  David  A.  Wright,  who  has  been  connected  for  sevornl 
years  with  the  Yale  &  Towne  Mfg.  Co.,  Now  York,  as  District 
Manager  In  the  West,  has  resigned  and  opened  an  otllco  as 
a   manufacturers'   agent   at    110   S.    Dearborn    St.,   Chicago,    111. 
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.Mr.  J.  I'"-  I'oilorlli-lil,  (;ciii'iiil  ,sii|i«rlii(i'iiil«iit,  iil  New 
OrlianH,  liii.,  of  S>iiitli<<i'ii  IIiwh  of  IIik  IMIiiiiIh  ('<<iiIi'iiI  II  U  , 
hnM  l>ofii  appointed  tiriioriil  Siip<<i'li)ti'iiili<nt  of  TriiiiNportiitloii, 
Willi  h«ail<|Uiii'ti'rH  at  I'hlcMKo,  III  Mr.  PortrrrtKliI  HiiconmlN 
Mr.  J.  M.   Only. 

Mr.  JnmoH  Rlloy.  ICIpclrU'iil  lCnKlii«><r,  nnd  rocently  wllli 
till'  KnKli<<'<'>'li<K  I>>'PHr(iiH-nt  of  tli«  MImhoutI,  Kiiiihiih  A  Toxiih 
R.U..  li'iH  Jolnoil  :t  piirtiwrxlilp  utiilrr  tlu<  niiiiir  nf  Itllry  & 
Hiinliiiaii.  Till'  lU'W  tiriii  will  liavi'  oIIU'kh  a(  '^I'li  Wciit  Main 
St  ,   I'arHoiiH,   Kan. 

Mi'HHr.s.  Fri'ilorlck  J.  Shollnr  ami  l-'raiik  A.  HorMli,  Alloona, 
Pcnn.,  have  illsMolvod  partin>r«hlp.  Tlir  IiiihIiichh  of  tin'  nriii 
will  I"'  rontlinii'il  by  Krank  A.  IIim-kIi  and  lliTinnn  U.  Ilrrph, 
undiT  thi>  Drni  name  of  llcrsli  ><i  IIi'rHh,  with  oIIIckm  In  tlio 
Crntnil   Tru.tt    HldK..    Altoona. 

Mr.  K.  V.  Kol>i'itK,  M.  Am.  Sor.  M.  l''„,  luin  rottlKnod  an 
Smoke  Commlsulonor  of  Clevclnnd,  Ohio,  and  will  opon  an 
otiico  In  Clovolaiul  aH  Consulting  Kn^lneor,  MpcclultxInK  In  thu 
valuation  of  puhllo  utllltk'.s,  fuel  poononiy  and  nmoko  aliat«- 
nu'Ut.  Tlio  City  Couiu-11  rcci'iUly  reduci'd  tho  Hnlary  of  Hnioko 
Comnils.xloncr  from   $:!iiO0   to  $2|oo  prr  annum. 

Dr.  Kohort  H.  Hii'hards,  Hon.  M.  Am.  Inat.  M.  K.,  I'rofoHHor 
Emeritus  of  Mining  l':nKliu<orlntf  and  MolallurKy  of  tho  Maw»a- 
Chusotts  Institute  of  TechiioloKy,  has  been  awarded  the  koIiI 
medal  of  the  Mining  and  MetallurKlcal  Society  o  America,  In 
appreciation  of  his  development  of  ore  drcHSln^  procoHses. 
The  presentation  of  tho  medal  will  be  made  at  tho  March 
mectlnK  of  the  Society. 

Dr.  Kdward  Weston,  President  {)f  the  Weston  Electrical 
Instrument  Co.  of  Newark,  N.  J.,  was  jiresented  with  tho 
I'erkln  Medal  by  the  Society  of  Chemical  Industry  on  Jan.  22. 
The  presentation  took  place  at  the  Chemists  Club,  New  York 
City,  the  presentation  belnp  made  by  l^r.  Charles  H.  Chan- 
dler. Dr.  Weston  came  to  the  United  States  from  Kntrb.nd  in 
1.>'70,  when  only  20  years  old,  and  his  early  work  was  in  the 
field  of  chemistry.  He  was  one  of  the  pioneers  in  the  de- 
velopment of  the  electric-lighting:  industry.  His  numerous 
Inventions  in  the  field  of  electrical  measurinB:  instruments 
have  played  an  important  part  in  the  electrical  field  for  the 
past    20   years. 
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NlcoU  Cimstock,  a  pioneer  contractor  of  Kansas  City,  Mo., 
died  on  Jan.  20,  at  the  home  of  his  son  in  that  city.  Mr.  Com- 
stock  was  born  at  Truniansbursr,  N.  Y.,  in  1S31.  He  went  to 
Kansas  City  in  1SS1,  enterin^r  into  partnership  with  his  uncle, 
Warren  Halsey.  He  laid  some  of  the  first  block  pavement  in 
Kansas  City.  After  Jlr.  Halsey's  death,  several  years  at?o, 
the  firm  was  discontinued,  and  :Mr.  Comstock  then  became 
an  inspector  in  the  county  highway  euKineer's  office.  Mr. 
Comstock  was  83   years  old   and  left  two  sons. 

Davenant  Rodger,  a  prominent  Canadian  civil  engineer, 
died  on  Jan.  19,  at  Brooklyn,  N.  Y.,  in  his  63d  year.  Col. 
Rodger  was  connected  with  the  construction  of  the  Canadian 
Pacific  R.ll.  and  the  Cape  Cod  Canal,  and  was  commissioned 
by  the  Canadian  Goveinment  to  observe  the  construction  of 
the  Croton  aqueduct  and  the  siphon  under  the  Harlem  River. 
He  was  for  many  years  Chief  Engineer  of  the  Chilean  Gov- 
ernment. At  the  time  of  his  death.  Col.  Rodger  had  been 
engaged  as  prospective  chief  engineer  of  an  irrigation  project 
on    the    Colorado    River    in    Arizona. 


ILLINOIS    WATKit    HIIl'I'LV    AHHOCIATIf >N. 

.Miiri'h    '.••II        Annual    convention    at    Unlvomlty    of    llllnolN 
.Si-i-y  .    I'Mwaril    Harlow,    Urhaiiii,    HI. 
AMKHKAN     IIAILWAY     K.NOINHKItlN-i     ARBOCIATIoN. 

.Mar.    Ill    IS        Annual    ninetlnn    lit    ChliaKo,    III.      Secy.,    L.    II. 
I'Mtrli,  liiKl  Ho.   .MIi'hiKan   Ave,  ClilraK".    III. 
AMKUK-AN    ItAILWAV    KM  i  ISKMItINf!    AS.SOt'IATION. 

Miiri'h    Hl-IN.      Annual    ion  vent  Ion    at    <  lileaKO.      Hocy.,    K.    11. 
Krlteh,   «(>(l   Ho.    MichlKan    Ave.,   CIiIchko. 

AVronnutleiil  ttnrlrty  «»r  .imrrlcn— A  Joint  conforonco  on 
livlulliili  under  the  aUHpli'i'H  of  tho  Al^ronaullcal  Society  of 
America  will  bo  held  In  tho  Kntflneorlnit  HoclotloM  Hulldlng. 
New   York  City,   Keb.   S  and   tl. 

Ciirnpll  Norlrly  of  Civil  Kniilnrrm— A  feature  of  the  tenth 
annual  bnni|U.l,  held  at  the  Hotel  McAlpln,  New  York,  Jan. 
22,  waM  the  preHeneo  of  ii  conBlderablo  number  of  men  not 
KrndualeN  of  Cornpll  Unlvomlty.  This  wan  partly  duo  to  a 
neneral  Invitation,  lnnued  In  pumuancfj  of  a  new  policy  of 
making  lhenc  banquetH  popular  aHHemblageM  of  colli'gc  en- 
glni'irit,  and  partly  to  the  pn-Menco  of  I'rof.  Charles  U.  Marx 
(Li'land  Stanford),  tho  new  president  of  the  American  Society 
of  Civil  l':nglneers,  as  guest  of  honor.  Prof.  George  K.  Swain 
(Harvard)  was  ono  of  the  principal  speakers;  he  set  forth 
some  recent  tendencies  nnd  some  necessary  Improvements  In 
technical  education,  especially  concentration  of  facllltleB  and 
effort,  and  tho  need  for  cultural  education.  I'rof.  Marx  em- 
phasized the  desirability  of  making  the  engineer  a  strong 
member  of  the  community.  Speakers  for  Cornell  were  I'rof. 
C.  L.  Crandall,  Prof.  A.  \V.  Smith,  Prof.  H.  .V.  f)gden,  J.  H. 
Kdwards  (American  llrldge  Co.)  ami  tr.iiner  Jack  .Moakley. 
Lantern  views  showing  completed  and  iirojected  improve- 
ments at  Cornell  were  shown  by  Mr.  Edwards,  one  of  the 
trustees.  The  largest  projected  works  are  a  drill  hall  some 
2.')0x3r)O  ft.,  nnd  a  large  group  of  "residence  halls."  Among 
the  invited  guests  were  Allen  Hazen,  W.  T.  Donnelly  and 
Robert  Ridgway.  The  society  :s  in  flourishing  condition,  with 
TS!")  members.  C.  N.  Green  (Public  Service  Commission,  New 
York  City)  is  president,  and  E.  A.  Truran  (419  Warburton 
Ave.,   Yonkers,    N.    Y.)    is   secretary. 
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Neiv  WeMtlnghoune  Induction    Motor 

A  new  line  of  large  continuous-service  induction  motors 
for  driving  pumps,  blowers,  compressors,  hoists,  etc.,  and  re- 
quiring heavy  starting  torque,  has  been  put  out  by  the  West- 
inghouse  Electric  &  Manufacturing  Co.,  ]';ast  Pittsburgh,  Penn. 
The  rotor  is  coil  wound  and  has  slip  rings  for  in.serting  start- 
ing resistance  into  the  circuit.  One  of  the  chief  character- 
istics is  unusual  mechanical  strength;  the  frame  is  massive, 
the  bearings  and  shafts  are  extra  large,  and  the  windings  se- 
curely braced.  The  bearings  rest  on  three  machined  seats, 
according  to  steel-mill  practice.  The  bearing  shell  may  be 
removed  and  replaced  without  taking  off  the  lower  half  of 
the   bearing  bracket. 


A    Front  proofing    for    Concrete 

The  Lansing  Co.,  Lansing,  Mich.,  has  just  put  on  the  mar- 
ket a  product,  known  as  "Lansing  Frostproofing,"  to  be  used 
to  retard  the  freezing  of  concrete  during  the  setting  period. 
Tests  show  that  the  material  materially  retards  freezing  and 
at  the  same  time  does  not  lower  final  strength.  It  is  in  the 
form  of  a  fine  white  powder,  the  composition  of  which  is 
not  announced,  and  is  to  be  added  to  the  concrete  in  amounts 
of  two  to  four  pounds  per  batch.  The  extra  cost  per  cubic 
yard  is  about  75c. 


COMING  MEETINGS 

AMERICAN    CONCRETE    INSTITUTE. 

Feb.    9-12.     Convention  at  Chicago,    III.      Secy.,    E.    E.    Krauss, 
Harrison  Bldg.,  Philadelphia,  I'enn. 
CHICAGO    CEMENT    SHOW. 

Feb.    10-17.      At  Chicago.     Secy.,   J.  P.   Beck.   Universal   Port- 
land  Cement   Co.,   Chicago. 
AMERICAN   CONCRETE    PIPE   ASSOCIATION, 

Feb.    15-lG.      Annual    convention    at    Chicago.      Secy.,    E.    S. 
Hanson,   33S   South   Clark   St.,  Chicago,    111. 
IOWA  ENGLNEFRING  SOCIETY'. 

Feb.    17-19.      .\nnual    meeting;    at    Iowa    City.      Secy.,    S.    M. 
Woodward,    Iowa    City,    Iowa. 
MINNESOT.A.   SURVEY'ORS   AND    ENGINEERS   SOCIETY. 

Feb.     19-2(1.        Annual     meeting,     at     St.     Paul.     Minn.       Secy., 
George   H.   Herrold,   City   Hall,  St.   Paul,   Minn. 
INDIAN.V    SANITARY    AND   WATER    SUPPLY    ASSOCIATION. 
Feb.    24.    2r>.      Annual    meeting    at    Indianapolis,    Ind.      Secy., 
Dr.  W.   P.  King,  State  Board  of  Health,  Indianapolis,  Ind... 


Electric    Locomotive    with    Mereury-.Vrc    Itectlfier 

It  has  been  known  that  the  Westinghouse  Electric 
&  Manufacturing  Co.,  the  Pennsylvania  R.R.  and  the  New 
Haven  R.R.  were  conducting  service  trials  with  a  motor 
car  drawing  11,000-volt  single-phase  current  from  an  over- 
head line  and  feeding  the  motors  with  1200-volt  direct-cur- 
rent power  secured  through  a  mercury-arc  rectifier  of  the 
large-capacity  type  recently  developed.  A  little  preliminary 
information  is  now  available,  but  the  details  of  the  system 
and  final  figures  have  not  been  made  public  since  the  equip- 
ment of  the  car  is  largely  experimental  as  yet.  The  car  is  a 
combination  baggage  and  passenger  type  furnished  by  the 
Pennsylvania  R.R.  and  carries  the  following:  A  transformer, 
transforming  the  11,000  volts  single-phase  to  1200;  two  single- 
phase  rectifiers,  one  in  reserve;  four  250-hp.  direct-current 
motors;  a  small  motor-generator  exciter  set  for  startinir  the 
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rectifier;  control  apparatus,  etc.  The  rectifier  is  a  light  steel 
c.vlincler  of  about  20  in.  diameter  and  36  in.  high;  the  alter- 
nating-current (rectifier  positive)  electrodes  enter  the  top 
through  tight  insulating  bushings.  The  direct  current  is  fur- 
nished to  the  motors  by  connecting  them  between  the  negative 
electrode  (mercury)  and  a  lead  running  to  the  middle  of  the 
transformer  secondary.  It  is  reported  that  the  motors  oper- 
ate as  well  on  the  pulsating  current  as  on  steady.  The  drop 
through  the  rectifier  is  about  25  volts,  regardless  of  the  cur- 
rent drawn.  At  full  load  the  power  loss  is  about  18.75  kw. 
and  the  efficiency,  therefore,  is  in  the  vicinity  of  97%.  The  full 
apparatus,  including  transformer,  rectifier,  switch  groups,  etc., 
occupies  about  half  the  floor  area  of  the  baggage  compart- 
ment. 

A  Gasoline-Engine  Tractor  veltti  Hoist 

A  gasoline-engine  tractor-hoist  combination  intended  for 
use  in  the  erection  of  highway  bridges  and  culverts,  and  in 
general  contracting  work,  has  recently  been  designed  by  the 
Minneapolis  Steel  &  Machinery  Co.,  of  Minneapolis,  Minn.  As 
shown  in  the  accompanying  view,  the  hoist  is  mounted  at  the 
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front  and  Is  belt  driven  from  the  engine  transmission.  A 
pull  of  500  lb.  can  be  exerted  on  the  hoist  line  while  winding 
at  a  speed  of  105  ft.  per  min. 

*      *      * 

More   Rig;ld   Transit    Standards 

A  device  for  increasing  the  rigidity  of  transit  standards 
has  been  invented  by  Adolph  Lietz,  the  instrument  maker,  of 
San  Francisco.  This  "unifier,"  as  is  shown  in  the  accompany- 
ing illustration,  is  simply  a  rod  for  tying  the  standards  to- 
gether at  the  top.  The  rod  is  inside  the  horizontal  axis  of 
the  telescope  and  has  a  loophole  in  the  center  to  permit  a 
clear  line  of  sight  for  any  position  of  the  telescope  [except, 
apparently,  when  pointed  to  or  near  the  zenith. — Editor.]  The 
telescope,  with  its  pivots  resting  in  V-shaped  bearings,  re- 
volves around  the  "unifier."  The  latter  then  forms  a  rigid 
and  stable  system  with  the  standards  which,  in  this  instru- 
ment, are  cast  in  one  piece  with  the  upper  plate.  Transits 
and  theodolites  with  this  improvement,  made  by  the  A.  Lietz 
Co.,   San    Francisco,   have   been   tested  In   the   field   and   found 


very    satisfactory. — Otto    Von    Geldern,    Consulting    Engineer 
San  Francisco,  Calif. 

*       *       * 

>VaIl-Surfacing    Machine 

The  power-driven  wall-surfacing  machine  shown  in  the  ac- 
companying illustration  has  been  built  by  the  American  Floor 
Surfacing  Machine  Co.,  of  Toledo,  Ohio,  and  is  now  being  in- 
troduced to  replace  hand  work  on  certain  styles  of  wainscot- 
ing finish,  etc.  It  works  on  the  same  principle  as  the  familiar 
floor-surfacing   machines. 

The  bed  carries  a  2-hp.  motor  and  has  pivoted  to  it  a 
frame  5  ft.  high,  consisting  of  a  pair 
of  bars  and  end  cross-pieces.  On  the 
bar  slides  a  crosshead  which  car- 
ries an  8-in.  grinding  disk.  The 
frame  can  be  swung  (by  the  handles 
shown  near  the  bottom)  through  an 
arc  of  180°,  and  the  movement  of 
the  crosshead  along  the  frame  en- 
ables the  grinder  to  cover  all  the 
area  within  the  sweep  of  the  frame. 
The  frame  is  counterbalanced  by 
means  of  coiled  springs  on  shafts 
having  gears  which  engage  with  a 
gear  on  the  bed,  so  that  the  frame 
returns  to  the  vertical  position  when 
released.  It  has  a  play  of  about 
1%  in.  along  the  shaft,  and  in  this 
way  the  operator  while  holding  the 
handles  can  shift  the  frame  so  that 
the  grinding  disk  will  either  clear 
or  engage  the  wall  surface. 

The  motor-driven  countershaft 
carries  a  belt  pulley,  and  the  belt 
passes  over  a  pulley  on  the  grinder 
shaft  and  then  around  a  pulley  in 
the  adjustable  head  or  belt  tight- 
ener. The  8-in.  disk  carries  four 
carborundum  cylinders,  2% -in.  diam- 
eter and  2  in.  thick,  and  is  driven 
at  about  800  r.p.m.  In  operation, 
the  grooved  wheels  of  the  base  ride 
on  an   18-in.  track  of  1%-in.   round 
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Wall-Surfacing  Machine 

rods  resting  on  cast-iron  ties  24-in.  apart.  The  mechanism 
is  inclosed  and  the  weight  of  the  machine  complete  is  about 
375  lb. 

BandMnw   for  I'ortubie   Mills 

A  portable  sawmill  using  a  band  instead  of  a  circular  saw 
has  recently  been  placed  on  the  market  and  opens  great  possi- 
bilities in  reducing  the  waste  and  cost  of  lumbering.  In  saw- 
ing logs  into  boards  with  circular  saws,  from  20  to  25%  of  the 
lumber  is  converted  into  sawdust;  the  much  thinner  and  truer- 
running  handsaw  makes  a  kerf  only  one-third  as  wide  as  that 
made  by  a  circular  saw.  Heretofore,  however,  band  saws  have 
only  been  operated  in  the  large  stationary  sawmills;  obviously 
for  economical  lumbering  it  is  a  great  advantage  to  use  port- 
able mills  moved  from  place  to  place  in  the  woods  instead  of 
hauling  the  logs  long  distances  to  fixed  mills.  This  mill  has 
the  mechanical  novidty  of  holding  stationary  the  log  to  be 
sawed  while  the  handsaw  and  carriage  travel  past.  The  out- 
fit is  claimed  to  have  ii  minimum  capacity  of  13.000  ft.  b.ni. 
of  1-ln.  boards  per  day.  A  50-hp.  portable  boiler  generates 
sulllcicnt  steam  to  drive  the  mill.  The  outfit  need  not  be  dla- 
niantlcd  at  all  for  moving  and  can  readily  be  hauled  a  half 
Tnlle  In  two  hours.  This  sawmill  Is  being  placed  on  the  mar- 
ket by  the  Fortablo  Hand  Saw  Mill  Co.,  23B  R.  S7th  St..  New 
York   City. 
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A  Coff&crete  Cl%«itim|(  PIctB^t  ^vitlb 
Braced  Boosn   andl  C&^ute 

r.v  l'!vi:i;i;i'i'  L.  Jon  is* 

In    IlillKlIc     111.'     Kt.dOtI    (U.V.I.    nl'    .nli.ll'lr     I'or    lllC    ll|i 

pniml\  to  llu'  North  Sidi-  I'diiit  Hridj^'c.  nl  l'ilLsl)ur;,'li. 
IViin..  with  ii  iiiuximiim  ilnilv  oiitpiil  til'  .'too  cii.vd..  a 
chutiiij::  plant  o(  clTctiivc  ImvihiI  ami  with  siuiic  spi-cial 
«lotails  ol'  constnu-tidii  lias  liccii  in  opcralidii. 

Tlu>  ]ilant  was  ln- 
I'ali'il  oil  a  stivi't  which 
!•;  imralli'I  willi  the  ap- 
pmatli  and  ovor  which 
all  the  niatorials  had 
to  lu'  dclivcird.  Four 
1"J\r.'-in.  mudsills  "i? 
ft.  loiiu'  wcro  laid  di- 
rectly on  the  slice) 
pavinjif  and  ii)>oii  tlie<e 
the  entire  roundalinii 
for  the  i»lant  rested. 
The   idea    of    this    was 

I<eep  the  mixer  <  lear 
the  j^roiiml  so  that 
any  water  or  slop  from 
it  would  run  down  the 
street.  Across  the  \'iK 
1-rs.  lOxlO-iii.  timliers 
were  next  laid,  and  on 
these  was  spiked  a  :^- 
in.  ])laiik  floor.  At  tlu> 
front  of  the  ])latform 
was  put  a  20-eu.ft. 
1?  a  n  s  o  ni  e  electric- 
driven  mixer. 

The  chaririiiir  hopper 
to  the  mi.xer  was  di- 
vided olT  with  a  sheet - 
iron  partition  so  thai 
il  could  be  used  as  a 
measuring  hoi)|)er:  a 
-('( oiul  floor  was  huilt 
Ic M'j  with  the  top  of 
iliis  hopper  and  wa.s 
used  by  the  men  charg- 
ing' the  mixer.  .\s  this 
platform  was  some  8 
ft.  above  the  ground, 
an  inclined  '^O-in.  can- 

-    belt    was    located 

that     the     ceiuent 

lid   be  unloaded   di- 

'  ily  upon  it  from  the 


delivery  wngonn  and  curried  up  and  dumped  onto  n  table 
at  the  back  of  the  clmrging  platform;  from  this  table  an 
inclined  cliiile  led  into  the  measuring  hopper  so  that  a« 
last  as  one  bag  of  cement  was  dumped  anolhcr  took  its 
place.  'riiJH  bell  was  run  from  a  shaft  connectcil  ti>  the 
mixer  motor  through  a  friction  drive.  Only  three  men 
worke  I  on  the  charging  platf<irm  —  one  opened  th('  cement 


bags,  one  dumped  cement  into  tli 
measured  the  sand  and  gra\i'l. 


hupp,. 


while  the  thin 


•Con.structing  EnKi- 
neer.  Booth  &  FUnn,  Inc., 
t'ittsbursirh,    Penn. 


The  Coxcijetixo  Tower.  Boom  and  Ciiute.s  Used  ox  the 
XoiiTii  Side  Poixt  Rimdoe  Ai'proa(  ii.  Pittsburgh 


The  storage  bins  di- 
rectly above  the  moas- 
II  ling  lio|)per  had  a 
capacity  of  50(1  cu.yd. 
of  sand  and  100  cu.yd. 
of  gravel,  and  since 
this  material  was  de- 
livcreil  by  teams  a 
hole  was  dug  in  the 
street  so  that  the  wag- 
ons could  be  dum])ed 
tln'ough  trap  doors  di- 
rectly into  the  boot  of 
a  bucket  conveyor, 
wliich  hoisted  the  nia- 
lerial  into  the  bins. 
This  conveyor  was  4-5 
It.  high,  with  an  80- 
toii  ])er  hour  capacity, 
and  was  driven  by  a 
l.")-lii).  motor  located 
on  top  of  the  bins. 
The  water-measuring 
tank  and  the  lever  to 
charge  the  measuring 
h()])per  from  the  bins, 
and  to  charge  and  dis- 
charge the  mixer,  were 
locatx;d  on  a  platform 
directly  over  the  mix- 
ei-.  Water  was  let  into 
the  mixer  through  a 
(piick-opening  valve 
which  would  empty 
the  measuring  tank  in 
ten  seconds.  Two  men 
worked  on  this  plat- 
form— one  controlled 
the  water  and  charged 
the  measuring  hopper 
with  sand  and  gravel, 
the  other  charged  and 
discharged  the  mixer. 
The  concrete  from  the 
mixer  was  discharged 
into   a    10-eu.ft.    hoi=t 
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bucket,    two   batches    being    dumped    into    it    befurc    it  Tlie  (huto  was  made  from  X"o.   10  iron  witli  straiglit 

was  hoisted   to  the  top  of  a   90-ft.   tower,   an    Sxli)-in.  sides  10  in.  deep,  9  in.  wide,  and  a  lialf-round  bottom, 

hoisting  engine  being  used  for  this  work.     As  the  mi.xer  Tiie  sides  were  flanged  out  on  top  to  stiffen  it,  and  10-t't. 

would  turn  out  five  batches  every  four  minutes,  the  engi-  sections  were  bolted  together  witii  splice  plates  to  give  the 

neer  had  to  hoist  only  five  batches  every  eight  minutes  iron  its  full  strength.     It  was  additionally  ijraced  across 

because  of  the  double  batch.  the  top  with  transverse  angle  irons  and  diagonal  fiat  bars. 

The  tower  and  chutes  are  shown  in  the  accompanying  The  50-ft.  free  end  chute  was  hung  from  the  end  of  the 

view.    The  tower  was  constructed  in  the  regular  way  with  boom  on  a  swivel  joint,  and  to  give  this  section  additional 

6x6-in.  corner  posts  halved  together  at  the  joints  and  well  stiffness  a  %-in.  rod  was  run  from  one  end  to  the  other 

iruved  with  two  sets  of  four  guys  each.     Eor  the  dis-  through  lugs  riveted  onto  the  bottom  of  the  ciuite.     By 

tributing  chutes  it  was  desired  to  have  a  chute  that  could  constructing  it  this  way  all  hog  rods  and  lateral  braces 

be  moved  quickly  and  witiiout  much  troul)le.    On  account  were   eliminated,   making   it   much   more   convenient   to 

of  the  cost  and  unsatisfactory  results  obtained  from  the  handle,  and  four  to  si.\  men  could  move  the  whole  chute 

so  called  free-end  chutts  now  on  the  market  there  was  in  a    loo-ft.  radius  without  any  trouble.     This  distant  c 

built  a  whollv  original  one.     The  boom  was  i)uilt  on  the  co\ilil    be    increased   by   suspending   fixed   chutes    From   a 

job  from  four  ■ix4-iii.  spruce  .sticks  latticed  together  with  calilc  which  ran  over  the  tower  and  anchored  to  the  last 

lx3-in.  boards  into  a  stiff  member  50  ft.  long  tapering  arch. 

f rom  "^  ft.  6  in.  square  at  the  middle  to  about  10  in.  s(piare         The  construction  of  this  chute  enabled  concrete  to  run 

at  the  ends.     One  end  was  fastened  to  the  tower  with  a  at  a  nnich  flatter  angle  than  the  writer  had  ever  been  able 

wrought-iron  Chicago  boom  seat,  the  outer  end  was  held  to  do  with  any  chute  now  on  the  market,  and  to  date  some 

up  by  two  %-in.  wire  cables  running  through  an  equaliz-  SOOO  cu.yd.  of  concrete  have  pas.sed  through  it  without 

ing  sheave  fastened  on  the  tower  about  18  ft.  above  the  liaving  it  clog  once.     It  also  proved  most  economical  for 

boom  seat.     On  the.se  cables  were  strung  pieces  of  2x4-in.  this  particular  case. 

blocks  IS  in.  long  notched  out  to  fit  the  bottom  of  the  Booth  &  Flinn,  Ltd.,  are  the  general  contractors,  while 

chute,  which  rested  on  them.  the  writer  is  in  charge  of  construction. 

m  m 
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By  Waltei;  E.  Speai!* 

gravel  and  sand  bins,  from  which  it  was  dropped  on  signal 

SYXOPSIS—Tlirrc  inTrioii--^  articles  have  {Part  through  an  8-in.  pipe  into  the  mixer.     The  concrete Va> 

I.Jan,  n,  Un.-,)  outlined  //n'.v  work,  {Part  11,  Jan  dumped  from  the  mixer  directly  into  concrete  cars  of  1- 

-'/)  descriheiJ  the  shaft  excavation  and  {Part  III.        .  cH.yfi.  capacity  on  the  shaft  cage,  lowered  to  the  tunnel 

Jan.  2S)   de.'^crihed  the.  tunnel  crcaration.     Thi^  and  hauled  to  "the  forms  in  four-  to  five-car  trains  by  stor- 

ariicle  de.scribes  the  concretincj  of  the  tunnels.  age-battery  tractors.     This  plant  had  a  capacity  of  about 

' ■ — — — ~ 20  cu.yd.  of  concrete  ])er  hr. 

DVo      X^iairaell    (CoBaCiretlaKa^  On    the    northerly   section    of    the    tunnel,    at    Shafts 

_,  ,     ,.   .         ,.  ,,/-,•      rn         1  1       1  1.  3  and  14,  two  interestiuir  concreting  plants  were  erect- 

The  concrete  lining  of  the  Citv   lunncl  was  placed  bv        -,      i  •  i     iff      i  1-  i,     x-  .i  xi        ■. 

,,     ,  '^       ,    T        •  ,        ,,     '  •  cd   which   diftered   essentiallv   from   others   m   the   citv. 

the  general  methods  worked  out  on  tiie  other  pressure 

tunnels  of  the  Catskill  Aqueduct,  which  were  described        t.vble  vii.    concretinc!  eqi'ipmext  at  shafts  2  and  u. 

CITY  TUNNEL 

in  P^N'fiiXEKitiNO  News  of  June  1,  1911.     Important  iin-  ^  o.  r   ,  „.  ,  . 

.     .  '  '  .  Item  Sli.ift  2  Shaft  14 

provements  in  mixing  plants  and  forms  were  made   in  M„tor  trucks  for  hauling  Average  2  trucks  of  4  to  (v™. 

the    city    work,    however,    whi.h    le.l    to    greater    speed    and  B?o';n''&o,ive  crane:!    l^ton      '"'"''*  yd.  capacity  on_3  shif.a 

economy  in  .oncreting.     It  is  intended  to  take  up  in  de-  ^1,'!^ ^^^^X™" '°'- ''''"•:  t.o  2-cu.yd.  capacity  None 

tail  only  smh  features  of  the  eciuipment  and  methods  as  storage    bins,    stone    or  swj cu.yd.  eio cu.yd. 

'       '  gravel  sand  or  screenings.    loO  cu.yd.  3W)  cu.yd. 

ditfered    from    iJrevioUS   practice.  Helt  conveyor  for  .■•tone  and  Au.stin.    capacity,    0.4  Stevens-.Adamson,     cap-wity 

,  111-1  .  ••  1,  i-'  i  sand cu.yd.  per  nun.  1  cu.yd.  per  min. 

A  well  designed  concrete-mixing  ])lant.  containing  most  Clmin  elevator  for  cement.  None  Steyens-.\daMi3on.  7  bags p<'r 

of   the  good   features   developed    by   conditions  on   the   City  Concrete  mixer Chain    Iwlt,    l    cu.yd.  C^Uu  belt,   l  cu.yd.  capac- 

Tunncl.  is  seen  in   Fig.  10.  which  shows  the  ])lant  which  concrete  mixer  tor  cement  .snX''V.u.yd.  capac-    "'■ 

was   built  at   Shaft    1  I    in    Central    Park.       Gravel    and    sand  „,,„„,„,  cages  (2)  S'xS'       Eagleiro,.  Works  (...,..1  EagU-  iron  Works,  for  con- 

diiniiied   from  anto  trucks  into  the  hopper  at  the  strcc  for  w.)rkn.en  only)       <r.ic       ,  .    ,    ,       ^, 

I  .  .  ,  Klectric  hoist Ftorev    single  -  dnim.   I.idgerwiKKl  singU-drum,  SK)- 

level   were  elevated   bv  a   belt  conveyor  into   bins,  from  112-iip  ac motor        hp.,  22(Vvoit  d  cmotor 

,  .   ,     ,,  ,  •       ,  1       1      i'      ,  -1  Electric  tractors Four  H-ton  trolleys  Six  4-ton  storage  batteries 

which  they  were  ilrawn  througli  chutes  to  gaging  hoppers.  one  .vt.m  trolley 

,,  t'l  1-1  1  1  1  lil  Concrete  cars 3.'>  Koppel  ami  \  oungs-  10  KopiH'l  cars  of  U  cu.yd. 

thence  di.schargcil  info  a   I-cn.yd.  concrete  mixer,  located  town  cars  »f  ij  cu.vd.    capacity 

in  the  clmmher  excavation  close  to  the  Hhal't.      Cement  was  C'oncr,t.f„nns«ithi.i<llne  Hh\Tstccl'forml!"l's,-t  Waw  steel  forms.  .1.set»  .side- 

clcvatcd  ill  bags  on  a  chain  elevator  or  bag  hoist  to  a  stor-  .tcMom,  no  f,  "long    fj"',',,^;;'' "<"''• '''«•''  '""»'■'" 

age  room  with  a  (iinacitv  ol"  :')r)00  \m'j:-.  located  above  the  i  s,.tsidewnii  ami  arch, 

^  I  each  form  .Stt  It  long 

. KIcctric  hoist  on  form. .         1    J.VIip.     I.iilgerwood  One  22-lip.   I.idgerwood  d.o 

•neparlnieiit    KiiKlneer,   City    Afiueduct    Oepiutment,   Board  d  o.  motor  motor 

of   Wnter    .Supply    of  the   City    of   New    York,    ;iriO    W.    .Ilth    St,  *  Motor  trucks  haiiled    I'mmt  l..- tins  shaft  under  contract,  also  small  amount 

New  York  City.  of  saud. 
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At  I'licli  of  tlifsc  pliiiits  till'  conirotc  mixer  win*  |tlu(«'(l 
ill  tin-  tuhiit'l  lit  the  fiMit  (if  the  f*lmft  ami  MUp- 
plii'd  tlinnif,'!!  ii  ll'-iii.  \M(>uj;lit-iniii  pipo  from  Htor- 
ii;;»'  liiiis  at  till'  siirfair.  with  llu"  lirokni  Htom>  ami  Hcreoii- 
iiij;s  rctpiiri'd  inr  cacli  Imtcii.  Into  tliin  pi|H',  wliicli  wax 
a  little  over  200  ft.  loii^'.  was  disi  liarj;«'(l  in  advancu  of 
till'  aji^rir^'ates  the  amount  of  ceinent  for  each  hatch,  the 
cement  heinjj;  first  tnnied  over  with  a  little  water  in  a 
small  mixer  located  in  the  cement  shed  iK'side  the  tdiaft. 
The  stora^re  bins  were  sii|>plied  from  larj,'e  piles  of  stone 
and  screeniiijjs  crushed  there  from  tiiiinel  spoil.  These 
materials  were  handled  with  a  Hrowii  locomotive  crane 
anil  side-dumpiii<:  cars  which  delivered  them  to  a  helt 
conveyor  supplvinji  the  hins.  Kacli  plant  was  capahle 
of  a  jireater  output  than  those  dc|)endeiit  upon  the  shaft 
lajios,  .^iomethiiig  liia-  ;!">  lu.yd.  of  concrete  per  hr.,  al- 
thoujjh  an  ii\frajre  output  of  less  than  '.iO  cu.yd.  was  real- 
alized  in  concreting  the  sidewall  and  arch  hecanse  of  the 
limitations  in  the  speed  of  tiiiiisportation  in  the  tunnel 
and  in  the  placiiiu of  the  material  in  the  forms.  The  hot- 
torn  section  of  the  T^'-iii.  wrouf,dit-iron  |)ipe  supplviii;; 
the  mixer  at  Shaft  '2  wore  out,  and  had  to  he  replaced, 
hut  material  for  over  .'lO.OOO  cu.yd.  of  concrete  was  dis- 
charircd  throui,di  the  pijie  at  Shaft  I  without  wearing; 
more  than  a  few  ludes  which  could  readily  he  patched  up. 
The  principal  items  of  the  equipment  of  the  concreting; 
]ilants  at  Shafts  2  and  1  1,  noted  ahove,  are  shown  in 
Tahle  VII. 

Anionjz  the  important  iniprovcuuias  made  in  the  con- 
creting plants  on  the  City  Tunnel  may  he  mentioned  the 
use  of  longer  anli  and  sidewall  forms,  a  matter  which  is 
discussed  below,  the  raising  ol'  the  sidewall  forms  above 
the  springing  line  to  decrease  the  amount  of  arch  con- 
crete, and  the  adoption  of  trucks  running  on  the  tunnel 
track  in  place  of  the  old  trucks  w'ith  beveled  wheels  bear- 
ing directly  on  the  concrete  of  the  invert. 

IxvEUT — The  successive  operation.s  of  lining  the  tun- 
nel are  shown  in  Fig.  11.  The  fir.st  step  was  concreting 
the  invert,  that  jiortion  of  the  lining  on  the  bottom,  vary- 
ing from  a  width  of  4  ft.  in  the  tunnels  of  11  ft.  in  diam- 
eter to  a  width  of  51^  to  61/^  ft.  in  the  tunnel  of  15  ft. 
diameter.  Radial  joints  were  formed  for  a  depth  of  15 
in.  below  the  finished  surface  in  all  tunnels.  Beyond  this 
depth  the  bottom  of  the  tunnel  outside  the  invert  forms 
was  leveled  up  to  receive  the  sidewalls.  The  bonding 
groove  formerly  made  in  this  radial  joint  was  omitted 
because  it  was  found  to  be  dillicult  to  ])roperly  (ill  this 
groove  in  concreting  the  sidewalls  and,  unless  well  filled, 
the  groove  deireased  the  water-tightness  and  strength  of 
the  lining.  The  placing  of  the  invert  was  a  continuous 
operation,  the  concrete  being  dumped  from  the  tars  into 
the  forms  from  the  elevated  track  or  '"high  line''  above 
the  invert,  the  concrete  spaded  roughly  to  the  shajjc  of  the 
invert  as  it  began  to  set  and  finally  screeded  from  the 
radial  forms  and  given  a  trowel  finish.  The  maxinmm 
slope  to  which  the  concrete  was  thus  worked  was  1  on  2V^. 
The  radius  of  the  invert  was  made  from  I?  to  18  in.  less 
than  the  remainder  of  the  section  in  order  to  make  the 
sidewall  form  bear  on  the  edge  of  the  invert.  The  speed 
with  which  the  concrete  in  the  invert  was  placed  was 
limited  by  the  amount  of  tunnel  bottom  that  could  be 
(leaned  and  the  length  of  forms  that  could  be  .set  in  ad- 
vance of  the  concreting.  Progress  for  one  concreting 
plant  generally  averaged  from  (lOO  ft.  per  week,  when  con- 
creting on  one  shift  daily,  to  1500  ft.  per  week  when  the 


placing  «»r  concrete  wnH  carried  on  during  three  sliiftH 
ilaily.  'I'he  maxiiiium  progress  was  greater.  In  the  15- 
ft.  funnel,  r.»57  ft.  of  invert,  5'/^  ft.  wirle,  were  placed 
ill  one  week  of  nix  working  ilays  from  the  plant  at  Shaft 
I,  working  three  sliiftH  daily,  and  in  the  11-ft.  tunnel, 
'42H\  ft.,  I  ft.  wide,  were  concreted  in  the  same  length  of 
time  with  a  similar  organi/ation  at  Shaft  21.  The  firKt 
record  involved  the  pliK  iiig  of  about  \2'M  cu.yd.  of  con- 
crete, iiiclnding  the  excess  beyond  the  payment  lim^s;  the 
sec<iiid,  about  \W0  cii.yd.  A  shift  on  the  invert  concret- 
ing was  made  up  of  50  to  75  men,  including  the  men 
cleaning  up  ahead  of  the  forms. 

Sii»i;w.\l,l,  .\Nl)  Aucil — The  method  of  "trailing''  arch 
and  sidewall  forms  was  universally  adopted  in  placing 
the  upper  portions  of  the  City  Tunnel  lining.  In  this 
method,  a  sidewall  form  and  an  arch  form  of  equal  length 
were  set  up  together  at  a  distance  apart  of  1  to  5  ft.  (and 
on  Contract  (i."5,  20  ft.)  with  common  incline  and  track,  as 
indicated  in  Fig.  11,  ami  both  flllcil  by  the  same  organiza- 
tion. The  cars  containing  the  coiuTete,  in  trains  of  four 
or  five  cars,  were  delivered  to  the  foot  of  the  incline, 
hauled  up  by  an  electric  hoist  on  the  far  end  of  the  set  of 
forms,  then  dumped  on  the  platform  and  shoveled  into  the 
f<irms.  This  plan  permitted  the  mixing  plant  and  tran.s- 
portation  .system  to  be  run  more  uniformly  than  if  tlie 
arch  form  were  filled  separately,  since  the  concrete  could 
be  diverted  to  the  sidewalls  when  concreting  of  the  arch 
form  slowed  ilown  as  the  keying  up  of  the  arch  began. 

It  was  considereil  better  practice,  on  the  whole,  to  con- 
crete toward  the  mixing  plants,  since  this  plan  brought 
the  sidewall  form  nearer  the  concreting  plant  and  the 
delivery  of  concrete  to  the  sidewall  did  not  interfere  with 
keying  the  arch,  and,  what  is  perhaps  more  important, 
when  the  forms  were  not  designed  to  haul  through,  the 
muck  from  trimming  and  cleaning  in  advance  of  the 
forms  could  be  more  readily  removed  from  the  tunnel 
through  the  concreting  shaft.  The  plan  of  concreting 
away  from  the  mixing  plant  was  worked  out  success- 
fully, liowever,  at  several  sections  and  was  considered 
most  desirable  in  tunnels  through  bad  ground,  since  the 
workmen  were  less  exposed  to  falling  rock. 

The  concrete  of  the  City  Tunnel  lining  was  mi.xed  in  the 
proportions  of  1  volume  of  jwrtland  cement  to  IV2  of  sand 
or  screenings  to  3  of  gravel  or  broken  stone,  this  richness 
being  considered  necessary  to  .secure  a  maximum  of  water- 
tightness  throughout.  Except  for  the  somewdiat  dry  con- 
crete in  the  arch  key,  the  concrete  was  mixed  with  about 
20  to  25  gal.  of  water  per  cubic  yard,  giving  a  wet,  plastic 
mixture  which  readily  filled  tiie  forms  and  made  a  dense, 
imi)ermeable  concrete.  The  concrete  on  either  side  of 
the  key,  which  was  banked  up  behind  the  radial  boards, 
was  mixed  with  less  water  than  above  and  tliat  of  the  key, 
which  was  still  drier,  had  only  about  IG  gal.  of  water 
per  cubic  yard. 

The  shorter  arch  forms,  60  to  80  ft.  long,  were  keyed 
from  one  end,  the  longer  forms  from  2  or  3  points  and  the 
closures  made  with  the  boxes  shown  in  Fig.  12.  Forms 
were  moved  within  16  to  24  hr.  after  they  were  filled. 

Not  the  least  of  the  preparations  for  concreting 
was  the  placing  of  drip  pans  in  wet  ground  to  pro- 
tect the  fresh  concrete.  The.se  pans  varied  with  the 
conditions  from  4  or  5  sq.ft.  to  1.50  or  200  .sq.ft.  in  size. 
The  large  size  was  avoided  if  possible,  since  high  grouting 
pressures  applied  to  such  areas  might  rupture  the  lin- 
ing.    These  i)ans  were  made  up  of  plates  of  sheet  iron 
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o(  •.'■>'  to  X'H  '^ii)i.',  v' I  to  ;U)  ill.  wide,  ml  l<»  ntniircd  lrii;,'lli,  |ila>tiriii;:  uhh  i)orniitt«'(l,  liiit,  once  in  a  wliilf,  tlif  nut 
and  were  iitliii  lied  to  llif  walls  of  llic  liiniu'l  hy  iiailh  in  iiral  iiiHiint  tN  of  a  mawm  i'ni|tl«»v<'i|  m-  a  lini^lirr  Ir-d  him 
wooil  pliij;s  driven  into  small  litdcs  drilled  into  tlie  roi  k  to  phihter  up  a  crurk  at  tin-  joints.  'I'lie  writer  lic'lievcH 
for  tlie  purpose.  One  or  two  ^i-iii.  pipus  were  ordinarily  that  mikIi  phiHtorinn  was  worse  than  iisc'Iusk.  Kxpcriencc 
plaeed  in  eaili  pan.  and  rarried  tliron;;li  the  forniM  for  the  elsewhere  indiiated  that  a  thin  layer  of  mortar  applied 
(lraina;;i'  of  the  pan  durinj;  conrn-lin;;  and  f<)r  the  Hiih-  to  old  ronerel<'  would  spall  olF  after  the  first  drainiiij,'  of 
secpieiit  o|)eration  of  jirontin;;.  and  all  joints  made  ti^lit  tlie  tunnel,  if  there  was  the  slijjhtesl  |)ressure  hehiiid  it. 
with  oakum  to  which  sometime.^  pla>ter  of  paris  was  The  reiatixe  pro^'ress  made  in  lining,'  the  City  Tunnel, 
added.  I'ipcs  were  also  set  and  calked  in  the  water-  the  leiijiths  of  forniM  and  tin-  lone  employed  are  shown 
lieariiij;  seams  and  the  water  carrn-d  tlirouj;h  the  forms.  in  Talile  \lll.  With  the  forms  lOd  ft.  or  more  in 
in  addition  to  the  pipes  in  drij)  pans  and  .seams,  ^-in.  Ieii>(th.  in  the  1  l-ft.  and  LVft.  tmincls  of  (Jontractfi 
pipes  were  also  |)laced  in  tlu;  arch  at  intervals  of  ahoiit  (>.'!  and  (i."i.  only  two  sets  of  sidewail  and  arch  forms 
25  ft.  for  the  jmrpiKse  of  ^Moutiii;;  the  voids  <iver  the  con  were  used  at  each  concreting;  plant,  one  on  cjither  side, 
civte.  and  others  .set  to  till  dry  packing;  over  the  arch  anil  and  the  concreting  was  carried  on  continuously  with 
behind  the  steel  roof  sui>])ort.  In  placinir  tinn\\  pijies,  the  three  shifts  of  15  to  (i5  iiieii.  one  form  heiii;(  moved  and 
shortest  po.ssihie  connection,  were  made  and  bends  wen;  set  np  while  the  other  was  heinj;  concreted.  A  similar 
earefully  avoided  as  indicated  in  the  typical  seetioas  of  .schedule  was  maintained  at  each  concretiiif^  plant  of  Con- 
lined  tunnel  in  Kij;.  1 1.  trait  ()7,  where  four  to  live  .sets  of  forms,  (iO  to  80  ft.  long, 
Mondinjj  j^rooves  in  the  joint  at  tlic  toji  ol  tiie  sidewalls  in  the  1 1-ft.  and  12-ft.  tunnels,  were  concreted  from  each 
were,  in  .soni"  cases,  omitteil  withuul  any  apparent  in-  plant  and  three  shifts  of  00  to  80  men  eniploycd.  In  the 
eivase  in  leakage.     It  was  i-onsidered  "^ood  practice  to  juit  i<J-,  i;{-  and  14-ft.  tunnel.s  on  Contract  HO,  quite  another 


them  in.  however,  wlieii  the  thickness  of  the  lininj,'  at  the 
joint  was  not  too  small,  as  tiiesc  <iroo\cs  were  readily 
filled  when  concrctiiii:  the  anli  and  miL'lit  jiossihly  in- 
crease the  water-tijiiitne.'^s  of  tiic  tunnel  if,  under  i)res- 
sure,  there  shoidd  develop  a  tendency  to  .separation  on  this 
joint.  By  e.xercisini;-  care  in  keepinjr  the  steel  forms  in 
shape  and  the  plates  clean,  excellent  work  was  obtained 
in  the  concrete  of  the  City  Tunnel  lininfi;.  An  oicasional 
shoulder  at   tlie   transver.se   and   loiiiritudinal   joints   was 


or^ranization  was  maintained  as  only  three  forms  (iO  to 
80  ft.  Ion;,'  were  concreted  from  each  plant  and  the  work 
was  ordinarily  completed  in  two  shifts.  About  oO  to  80 
men  were  employed  on  each  of  these  shifts  and  a  third 
shift  of  .'50  to  40  men  used  to  make  preparation  I'or  the 
next  day's  work. 

Some  remarkable  record.s  in  concreting  were  made  on 
tlie  City  Tunnel  in  ])lacing  sidewail  and  arch  concrete. 
In  the   15-ft.  tunnel,  ()*0  ft.  of  coiupleted   lining  above 


beveled  oil  and  any  bad  work  cut  out  and  replaced.     No      the  invert,  comprising  2380  cu.yd.  of  concrete,  were  placed 

T.VBI.K   VIII.     TUNNF:L-I.INI.\<i   U.\T.\,   I'KOCiRESS  OF  CONCRKTING  ARCH   .\ND  .SIDEW.^LI^ 
NormnI     Amount    of    Con- 
crete in  Lining  jmt  Foot  of 
Tunnel  Within  I'ayment 
Lines  of  St.indard  Type  .\    No.  of  Set: 
Scctii 


Sections.    Including    Space  of  .Sidowall 
Allowed  for  Dry  Paekine.     and  .\rch 


Contract 
63 


Concreting      Diameter 
riant  at  of  Tun- 

Shaft 


nel,  Ft. 
15 


Full 

Section 

lO-In 

".\"  Line 

3  94 

3  94 

3  94 
3  94 
3  94 
3  73 
3  73 
3  73 
3  73 


2  99 
2  99 
2  99 


Cu.Vd. 


.Arch  and 
Sidewail. 
Exclusive 
of  Invert 

3  44 

3  44 

3  21 

3  21 

3  23 

3  O.S 

3  (W 

3  09 

3  11 

2  89 

2  61 

2.  S3 

2  S3 
2  61 
2.62 
2.02 
2  62 


Forms  at  .Vv.   Time 

This  Plant  of   FillinE 

and  T^ncth  ICaeh    i>et 

of  Kaeh  of  Formi, 

Form.  Ft.  Ilr. 
I  1-110 


Total  Amount  of  Con- 
crete in   Sidewail  and  Avcraee  Amount  of  Lin- 
.\rch    Placed    from       Total  Elapsed  ine    Placed    per    Month 


1-  80 
l-IO.I 
1-1.50 
2-l(MI 

2-  1(H) 
1-llK) 
l-KM) 
2-l(K) 

3-  60 


1-  80 
1  1-  60 
I,  2-  70 
\    2-  80 

1-  60 

3-  60 

4-  60 

2-  60 
2-  00 


30{ 
221 
295 
421 
36 
36 
26J 
26  J 
37 
14 
18J 
70  18}  to  20 
24  i 
16 
17 
17 


Linear 
Feet 

of  Tun 
nel 
5,3.tO 
3.6(X) 
5.210 
6.923 
7.1.31) 
6..>4  I 
3..i20 
4, .330 
.'>,346 

10,165 
5.201 
4.46S 
2.906 
1,089 
2.127 
2.752 
1.266 
3.4.56 
6,279 
3..5SJ 


Thi.i  Plant 


Actual 
.Amount 
of  Concrete 
Cu.Yd. 
19,225 
12.9.50 
20,130 
26,730 
29,310 
29,023 
12.197  1 
14,667  J 
17,584 
39.165 

41.800 

21.362 

1.5,3l>7 
18.397 
10.000 


Time  in 
Months  from 
BeBinninK  to 

End  of 
Concreting 


from    Thi.i    Plant* 


7 
9 

10§ 

41 

31 
4J 


Linear 

Feet 
of  Tun- 
nel 
.892 
0(¥) 
802 

1,006 
983 

1.047 
440 
.541 
764 

1,129 

1.197 


Actual  Av.  Cu.Yd 
.Amount  of  of  Concrete 
Masonr>'.      Placed  per 


Cu.Yd 
3.204 
2.1.58 
3,007 
4.112 
4,043 
4,645 
1,525  1 
1,833  J 
2,512 
4,352 

3.980 


Man-dayt 

1..59 

1.63 


1.22 
!.'6 


1,448 

4.933 

0  90 

I.41S 

I.H17 

0  82 

1 .322 

3.872 

n  70 

806 

2..5no 

0  01 

W'idth  of  invert  at  Shafts  2  and  i.  5.5.  ft  ;  at  Shafts  0,  Sand  10  North.  0.5  ft  ;  at  Shaft  10  South  and  12.  6.0  ft.:  at  Shafts  14  and  17.  5  ft  ;  and  at  Shafts  19.  21,   22. 
23  and  2).  i  ft.    Top  of  sidewalls  was  a.  sprincini:  line  on  Contracts  05  and  66;  1 .5  ft.  above  on  Contract  03  and  2.9  ft    .ilmve  with  radial  joint  on  Contract  67. 
*  Tiate  of  progress  at  .shafts  2  and  4  incre.nsed  over  these  figures  as  foi ms  approached  concreting  plants  at  these  shafts, 
t  Based  on  total  force  enipl<)yed  at  given  iilnnt  from  engineers'  force  accounts. 


TABLE   IX. 

.SIMMARY 

OF 

CROITI 

NO   DATA.  CITY 

Tl-NNEL 

Length  o 

f  Tunnel  in  this 

Section,  Ft. 

A'olume  of  C 

tout  Placed.  Cu.Yd 

per  Lin. Ft 

Permanent 

Permanent 

.Approximate 

I.eak.aBe 

into 

Tunnel, 

Diameter  of 

Hoof  Support 

Roof  Support 

Average 

Av.  Ground- 

ttal. 

per 

Min 

Finished  Tun- 

with Dry 

with  Dry 

of 

water    Head 

Before 

After 

Contract 

nel.  Ft. 

rnsupported         Packing 

Total 

I 

nsupporte 

d         Packing 

Section 

on  .'Jeetion.  Ft. 

Grouting 

Ci  routing 

63 

15 

19.214 

2053 

21.267 

0  21 

1    70 

0  .36 

220 

490 

fiO 

65 

15 

16.293 

1360 

17.659 

0  35 

2  40 

0  51 

370 

218 

27 

14 

10.140 

514 

10,660 

0.37 

2  78 

0  49 

320 

25 

4 

66 

14 
13 

12 

15,229 
4.561 

2.999 

351 
none 

none 

15,580 
4.561 

2,999 

0.25 
0  24 

0  25 

1    10 
No  |)crmanent 

"upport 
No  ix'rmancnt 

support 

0  26 
0.24 
0  25 

220 
200 
190 

113 
0 
11 

15 
0 
2 

67 

12 

7.. 581 

none 

7..58I 

0  19 

No  permanent 
support 

0  19 

.590 

46 

10 

11 

13,.507 

89  • 

13.. 596 

0  17 

1.30 

0  18 

.500 

510 

15 

tal 

89,530 

4, .373 

93.903 

1413 

133 

Average 

*  System  of  light  ribs  and  platts  to  piotect  concrete  from  water. 
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ill  six  days  from  Shaft  2,  ami  .>.")•)  ft.  of  .-iidewiill  and 
658  ft.  of  arch,  comprising  2287  cu.yd.  of  concrete  in  six 
days,  were  concreted  from  Shaft  8.  In  the  11 -ft.  tunnel, 
83!)  ft.  of  arch  and  sidewall,  comprising  2207  cu.yd.,  were 
com  reted  from  Shaft  22  in  7  days. 

T!ie  best  record  from  one  concreting  plant  lor  a  month 
was  that  of  2934  ft.  of  sidewall  and  arch,  or  DltO  cu.yd. 
of  concrete  in  the  12-ft.  tunnel  at  Shaft  l!t. 

Some  idea  of  the  speed  with  which  concri'tc  was  placed 
in  the  11-  and  12-ft.  tunnels  may  he  obtained  from  the 
record  made  from  three  plants  during  a  calendar  month 
on  Contract  (i^,  where  23,835  cu.yd.  of  concrete  were 
placed  in  7503  ft.  of  sidewall  and  arch  forms,  where 
even,'  yard  liad  to  be  shoveled.  A  few  years  ago,  the  plac- 
ing of  this  amount  of  concrete  (firing  a  month  in  the 
open  was  considered  a  creditable  performance  for  one 
organization.  From  Table  A'llI,  it  may  be  seen  that 
the  greatest  amount  of  concrete  in  proportion  to  the 
number  of  men  employed  was  put  into  the  long  forms 
ill  the  15-ft.  tunnel  on  Contract  ()3.  Little  appeared  to  be 
gained,  however,  by  using  forms  of  much  greater  length 
tlian  100  ft.  Beyond  this  length  it  became  increasingly 
difficult  to  deliver  the  concrete  rapidly  enough  to  insure 
dense  monolithic  work. 

In  considering  the  permissible  length  of  arch  and  side- 
wall  forms  for  the  City  Tunnel,  it  was  evident  as  a  mat- 
ter of  speed  and  economy  that  a  long  form  was  better 
than  a  short  one.  If  the  concrete  could  be  delivered  to 
the  form  as  fast  as  it  could  be  satisfactorily  placed,  any 
increa.se  in  the  length  of  the  form  would  give  room  for 
more  men  to  work  and  would  tlierefore  increase  the 
amount  of  concrete  that  could  be  placed  from  a  given 
plant,  and  correspondingly  diminish  the  overhead  charges. 
On  the  other  hand,  just  how  far  is  it  2wssible  to  go  in 
lengthening  the  sidewalls  and  arch  forms,  and  at  the 
same  time  make  sure  of  getting  the  best  work? 

Previous  to  the  construction  of  the  Catskill  Aqueduct, 
the  concrete  lining  of  large  tunnels  in  this  vicinity  had  not 
been  placed  in  lengths  greater  tluiii  40  or  50  ft.,  and  these 
and  even  shorter  lengths  were  adopted  in  lining  the  Ron- 
dout  Siphon,  the  first  pressure  tunnel  constructed.  It  was 
found  in  this  and  other  pressure  tunnels  subsequently 
lined  that  the  contraction  of  the  concrete  lining  in  con- 
tact with  an  irregular  rock  surface  did  not  as  a  rule  cause 
much  opening  up  of  the  transverse  joints.  Instead  of  the 
sections  drawing  apart  at  these  joints  where  the  shrink- 
age of  the  concrete  had  been  jirovided  for,  through  bond- 
ing grooves  or  .steel  plates,  irregular  transver.se  .shrinkage 
cracks  developed  between  the  transverse  joints,  even  in 
the  30-  and  40-ft.  lengths,  and  were  only  absent  in  the 
shortest  of  the  sections,  a  few  lengths  of  20  ft.  This  crack- 
ing of  the  lining  appeared  to  be  largely  the  result  of 
shrinkage  in  cooling  from  the  temperatures  of  100°  to 
160°  F.,  to  which  the  concrete  frecjiiently  rose  in  the 
forms  during  .setting,  and  the  temperatures  of  the  rock 
bchiiid  the  lining  of  about  60°  F.,  and  of  the  air  to  which 
the  face  of  the  concrete  was  exposed,  which  in  the  summer 
was  not  much  above  00°  F.,  and  which  in  the  winter 
.Minictinies  fell  below  32°   F.  near  a  down-cast  shafl. 

Some  e,\j)erinieiits  recently  made  in  the  city  indicate 
that  this  shrinkage  is  complete  within  ten  days  after  plac- 
ing, when  the  concrete  has  cooled  to  the  tein|)erature  of  the 
tunnel.  These  intermediate  cracks  in  the  lining  were  ex- 
ceedingly fine,  however,  and  did  not  apjiear,  in  general,  to 
go  through  the  lining,  except  in  the  upper  portions  of  the 


arch  which  was  not  bonded  to  the  rock.  There  was,  as 
a  rule,  little  trouble  in  making  these  cracks  tight  in 
grouting  if  the  grout  could  be  delivered  over  the  arch  to 
till  the  space  behind  the  cracks.  Slight  leakage  sometimes 
took  ])lace  through  the  cracks  below  the  arch,  not  because 
the  rock  was  necessarily  exposed,  but  because,  it  seems, 
the  resistance  of  the  lining  had  been  dimini.shed  through 
the  cracking  of  the  outer  jiortion  of  the  concrete.  The 
transverse  joints,  even  with  the  bonding  grooves,  appar- 
ently offered,  on  the  other  hand,  a  continuous  channel 
from  the  rock  to  the  face  of  the  lining,  and  one  of  tlie 
greatest  difficulties  in  grouting  was  to  jirevent  the  escape 
of  grout  through  these  joints.  There  was  often  some  dif- 
liculty  in  placing  the  concrete  about  the  steel  plates  which 
were  occasionally  substituted  for  the  bonding  grooves, 
and  such  joints  were  not  always  water-tight,  although 
they  perhaps  held  the  grout  better  than  the  grooves.  From 
these  considerations  and  the  inspection  of  the  finished 
tunnels  of  the  Catskill  Aqueduct,  the  leakage  appeared  on 
the  average  to  be  as  great  from  the  transverse  joints  even 
after  grouting  and  calking  as  from  the  intermediate 
cracks,  and  the  avoidance  of  both  joints  and  cracks 
seemed  equally  desirable. 

From  available  data  on  the  Hondout,  Wallkill  and 
.Moodna  siphons,  a  study  was  made  by  the  writer 
to  find  to  what  extent  the  form  coidd  be  length- 
ened without  so  increasing  the  number  of  intermed- 
iate cracks  as  to  offset  the  advantage  of  fewer  transverse 
joints.  These  data  were  {)iotted  in  Fig.  13.  On  the  as- 
sumption that  a  transverse  joint  leaked  as  much  as 
an  intermediate  crack,  the  available  data  in  Fig.  13 
showed  that  the  advantage  was  with  a  form  60  ft.  or  more 


Fic.  12.     Closuue  r>ox  roK  1'l.vc  ixu  L.vst  Section  of 
Key  CoxciiETE  ix  City  Tuxnel 

iTlii.s   bo.\   is   used  where  key  is  started  from  more   than   one 
point  in  any  form) 

ill  length.  The  longer  forms  had  more  intermediate 
cracks  [ler  unit  of  length  than  the  shorter  ones,  but,  on 
the  basis  of  the  total  number  of  cracks  and  joints  together, 
the  100-ft.  form  offered  a  slight  advantage  over  the  60- 
ft.  forms.  There  seemed  to  be  no  objection,  therefore, 
to  the  u.^ic  of  forms  100  ft.  long,  or  of  even  greater  length, 
if  it  could  be  demonstrated  that  these  lengths  could  lie 
lilled  at  such  a  rate  as  to  insure  monolithic  con.struction. 
Forms  100  ft.  in  length  were  accordingly  adojited  on 
the  City  Tiiniiel  with  satisfactory  results  and  one  set 
150  ft.  long  was  tried,  as  shown  in  Table  VIII.  Obser- 
vations on  the  cracking  of  the  concrete  tunnel  lining 
placed  in  the  city  showed  more  intermediate  cracks 
in  some  sections  than  were  found  in  the  Kondont,  Wallkill 
and    Moodna  siphons  but    the  coniparison  of  the  several 
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Iciij;tlis  dl"  (oru\>  iisfd  ill  tlio  cily  is  olwciirril  liy  llic  cirnlit 
of  M'lisoniil  (liiyi'ii'ini's  ill  tciii|i('nitiiro.  'I'licrc  wen-  nutro 
I  racks,  for  i'\iim|ili',  in  tlic  liiiiii;r  |)liuo(l  in  llu-  Citv  'ruii- 
iii'l  tliiriii',' till' warmer  iiioiillis  of  l!l  i;i,  even  in  the  fliortor 
forms,  tliaii  in  tlio  conciclc  nii\cil  with  tin-  miiiic  lirand 
of  irnuMit  that  was  piiI  in  diiriii;;  the  followiii;.'  winter 
wlieii  tlio  ii,i;,u;n'pites,  as  well  as  the  air  in  the  Iniinel. 
were  eool.  ami  the  eoiicii-te  did  nut  reaeli  as  liij;|i  an  ini- 
tial toiiijieralure  as  in  llio  .siiiiimer.  The  ^Mealer  aiuoiinl 
of  eraekiii^  in  the  eily  is  to  lie  e\|ilained  to  some  eMeiil  liv 
the  rielier  concrete  used  here,  since  the  three  tunnels  noted 
iihovo  were  lined  willi  a  I:',':  I  eoiicivle.  The  lar;ri'r 
jiroportion  of  ccnieiii  in  the  1  :  I  i/j :  11  concrete  of  the 
City  Tuiinei  liniiij,'  iio  donht  resulted  in  liii;lier  xlIiiiL' 
teiuperatures.  The  records  show  more  crackiii;;  in  the 
lining's  in  which  (he  (luieker-settin;,'  cements  were  used, 
pinco  these  cements  douhtless  caused  hiirher  teni|)eratiires 
of  setting:.  On  the  otiier  liaiid,  tliere  may  possililv  lie  siuuo 
<;roiind  for  the  idea  tliat  porous  concrete,  resullini,'  fnmi 
water  heing  forced  (lirouirh  the  lining  hefore  it  sets  up, 
has  more  frc(piciitly  di'xelopcd  witli  the  slower-set  I  in;,' 
ooments. 

The  cost  of  liniuij  the  City  Tunnel,  iiicliidiiif,'  con- 
crete materials,  forms.  draiiiaj,'e.  uroutiiii:.  etc.,  as  cs-ti- 
niated  from  tiic  liid  prices  is  .seen  helow  : 

Approxiniiitc    Avonn!.'    Ciwi    nf    Liniiic 

P'inishcil  Diaiiu-ltT  111  Tumiel.  Ft.  per  I'oi.t  (>(  Tuiiiii-l 

!.■>  $.-.2 

14  r,2 

i:{  48 

12  51 

11  .51 

OnorTiX(;  -of  Tuxxel — The  ,<rroutin<:  of  the  tunnel 
lininp  followed  the  cmicretiiiu;  wilhin  a  jieriud  of  two  lo 
three  nuuitlis.  wlu-u  the  coiuiclc  had  attaiiic(l  sullicieiit 
strength  to  resist  high  grouting  |)rc>suics.  .\ir-stirriiig 
grouting  machines  of  the  Caniiit!'  type,  holding  alioiit  1~> 
pal.,  were  generally  employed  for  this  work,  though  a  few 
mechanically  stirred  Cockl)urn  machines  of  the  same  ( a- 
pacity  were  tried.  For  low-pressure  work,  by  whidi  the 
voids  about  the  lining  were  filled,  air  direct  from  the  com- 
pressor plants  was  used  on  Contracts  (ifi  and  (i7 :  for  the 
high-pressure  work,  the  air  pressure  was  raised  by  means 
of  auxiliary  higli-pressure  air  compressors  or  '"boosters." 
Small  motor-driven  compressors  for  both  the  low-  and 
high-pressure  grouting  were  tried  out  on  the  other  two 
peetions  of  the  tunnel  to  avoid  the  expen.se  of  o|)erating 
the  large  compressor  plants  on  the  surface  and  the  cost 
of  piping  air  through  the  tunnel.  Some  of  these  ma- 
chines, of  the  Ingersoll-Kand  tyi)e,  delivereil  aiioiit  l:'>0 
cu.ft.  of  free  air  at  ]M-essures  of  200  to  .JoO  lb.  per  scj.iii. 

For  (iliing  the  voids  in  tiie  dry  i)ackiiig  and  tlie  cavities 
and  shrinkage  spaces  left  over  the  arch  concrete,  the  grout 
was  mixed  in  the  proi)ortion  of  1  of  cement  to  1  of  sand, 
with  an  equal  volume  of  water,  and  forced  in  under  jnes- 
sure  of  80  to  TOO  11).  or  more  ])er  sq.in.,  depending  mi  the 
ground-water  head.  Neat  cement  was,  how  ver,  employed 
in  filling  the  drip  pans  and  other  thin  cavities.  No  ma- 
sonry cutoff  walls  were  built  to  stop  the  grout,  except 
Avhere  dry  ])acking  was  to  be  filled,  and  no  attempt  was 
then  made  to  make  them  tight  at  the  crown  f  the  arch. 
Work  was  started  at  some  favorable  point  whero  the  grout 
woiUd  of  it.self  make  a  cutoff  and  carried  steadily  on, 
connecting  to  each  pipe  in  turn.  On  completion  of  the 
low-pres!>ure  grouting,  neat-cement  grout,  generally  mixed 
in  the  proportions  of  4  to  8  volumes  of  water  to  one  of 
cement,  though  sometimes  containing  as  much  as  15  vol- 


uiiief.  of  wilier  to  one  of  cement,  wii-  foiecd  into  many  of 
the  pipec  previoiiKly  j,'ruuled  and  into  the  deep-seated 
pipex  under  proHnureH  of  'iM  to  .Tin  |h.  per  Hq.iii.  to  (ill 
the  small  Mpaci'H  and  seams  in  the  rock  about  the  lining. 
In  Table  I  .\  iH  mIiowii  tlu!  amount  of  grout  placed  in  the 
M'veral  sectioHH  of  tunnel,  with  the  e(Te<t  of  the  grouting 
on  the  inward  leakage.  It  may  be  seen  that  in  a  normal 
-CI  t ion  of  tunnel  with  no  dry  packing  (o  be  filled,  from 
•  '•J  (o  i».  I  eii.yd.  of  grout  per  lin.f(.  of  tunnel  was  re- 
"piired.  Of  this  not  more  than  )<•  to  15  per  cent,  was 
pbned  under  high  pressure.  Where  wide  breakage  oc- 
curred, and  much  dry  packing  was  to  he  filled,  from  1  fo 
V..")  ( ii.yd.  of  gidu(  per  ft.  of  tunnel  were  jnit  in.  The  lost 
of  grouting  the  tunnels  ran  from  $"^.50  to  $.5  per  ft.,  in- 
cluding the  payments  under  (he  several  items  n!  the  con- 
(iac(s  for  phinl,  imperials  and  laiior. 

Cost  oi    iiik  TrNSKi, 

Un(il  tile  City  Tunnel  is  linisiied,  the  cost  of  con- 
struction can  only  be  ap|)roximately  estimated,  but  as  a 
rmigh  figure  the  tunnel  will  cost,  exclusive  of  administra- 
tion, in  the  neighborhood  of  $20,000,000,  as  follows: 

Pri'liiiiiiiiirv  inv<'**litfat  <HiH 

HoriiiKK.  C'oiilrH.I"  M,  73,  OS »171.942 

Survryi.  and  sludii-n 181l.:}.-,7  $3H1,29() 

Heal  CKtato 

AwarfU  for  tiiitiu'l  cawnirnt  anil  !<liafl  property.  .  .  314,414 

i;xp<-n«-i«  111  niiHli-mnalion 3.1.904  3.'/l,3I.S 

Const  nirt  inn  (I'stimatccl  npproxiinatcly) 

TuiinrI  Contrnctji  03,  <ir>,  (Mi.  Ii7 18,130,000 

Fciiiipmrnt  rontracU^ 748,(KK) 

Siipc'tstrurliirc*  (not  yet  awanlcd) 1  lO.IKK) 

KnuinrcrinB OOO.IXK)       1!),SS8,000 

Ti.t:il  S2ll..-,!l!l.|-il7 

'i'lic  prolial)lc  iiiiilv  costs  of  the  several  sizes  of  Inn 
nel  in  the  city  on  tiie  basis  of  the  estimated  final  (juanli- 
ties  aiul  the  cDiiliait  prices  are  shown  in  Table  .\. 

TABLE  X.     i:.STI  MATKU  COST  OF  THE  CITV  TINNEL 

Cost  of  Tunnol  pt-r 
Ft  ,  Based  on  Prob- 
able Final  Quantities 
and  Unit  Prices  Paid 
r.enKllii'1    Nuinlvr  nf  Shafts  Total. 

Section  of  For  Con-  For  Water-  Inrl.id- 

Diam  of      Thin         strue-       way  .\r-  Depth  of  Exeliisive  of    inp  .\1I 

Tun-        niam.,         tion         eess  and  Sliafts,  Ft  Shafts  and     F,r|uii>- 

iiei.  Ft  I't.  Only       Drainage   From    To      Total     Ecpiipment      nieiit 

l.-|         3S!)2r)  1  S"  21S     477     2010  $142  $1S.S 

14  2(i.2»0  0  7  220     447      19.1*  148  197 

13  1..VU  0  1  2fr4     224       2Mx  145  181 

12  9.080  0  2  204     749     lOO.^x  140  20.-» 

11         lo.Oflfi         0  4)  318    757     2305x  137  246 

X  From  original  pro&le  ou  which  payment  is  made. 

I'kusonxki, 
The  City  Tunnel  is  being  constructed  by  contracts 
made  by  the  city  through  the  Roard  of  Water  Supply,  of 
which  Cliarles  Strauss,  Charles  N.  Chadwick  and  John 
F.  (ialvin  are  Commissioners,  J.  Waldo  Smith,  Chief  En- 
gineer and  Alfred  D.  Flinu,  Deputy  Chief  Engineer. 
The  designs  were  prepared  by  Thomas  H.  Wiggin, 
Senior  Designing  Engineer  in  Headquarters  Department, 
of  which  Thaddeus  ^lerriman  is  Department  Engineer. 
The  su])ervision  of  the  work  in  the  field  is  directly  in 
charge  of  James  F.  Sanborn  and  William  B.  TTunter. 
Division  Engineers,  respectively,  of  the  Manhattan  and 
Bronx  Divisions  of  the  City  Aqueduct  Department,  under 
the  general  direction  of  the  writer  and  Jacob  S.  Lang- 
thorn.  Division  Engineer,  at  the  head  of  the  Executive 
Division.  The  contractors  on  the  four  sections  previously 
referred  to  are:  Contract  6.'?,  Mason  &  Hanger  Co.;  Con- 
tract 65.  Pittsburg  Contracting  Co. :  Contract  66,  Grant 
Smith  &  Co.  and  Lochcr;  Contract  (i7.  Holbrook,  Cabot 
&  Rollins  Corporation,  IJco.  B.  Fry  and  Thomas  B. 
Bryson. 
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The  plant  of  the  Milwaukee  Coke  &  Gas  Light  Co.,  of 
Milwaukee,  Wis.,  includes  a  radial  i-ouveyor  bridije  which 
swings  through  an  are  of  about  185°  and  has  its  outer  end 
supported  hv  a  tower  traveling  on  a  traek  of  about  ;5()0- 
ft.  radius  and  1200  ft.  in  length.  The  eonveyor  ijridge 
has  a  main  span  of  ;3()0  ft.  and  a  cantilever  extension  of 
120  ft.  The  traik  has  four  rails,  and  the  tower  is 
mounted  on  two  Ki-wheel  trucks  about  60  ft.  c.  to  c.  Each 
truek  carries  a  load  of  250  tons  and  has  a  whoelbase  of 
U  ft.  6  in. 

The  track  was  built  in  1!)0.5  on  a  pile  and  timber  tres- 
tle, with  bents  spaced  about  6  ft.  9  in.  The  piles  were 
50  to  60  ft.  long.  On  account  of  the  expense  of  repairs 
and  renewals,  a  more  permanent  structure  was  desired. 
The  design  adopted  provided  for  cutting  off  the  old  piles 
at  about  the  ground-water  level,  driving  one  additional 
line  of  piles,  and  then  building  upon  this  foundation  a 
trough-shaped  deck  of  reinforced  concrete.  On  this  deck 
is  a  fill  of  slag  which  carries  the  railway  track.     This 


track  has  12  in.  of  stone  ballast  umler  the  lO-l't.  oak  ties. 
A  cro.ss-section  of  tlie  struct ure  is  sliown  in   Kig.  2. 

The  work  was  done  in  two  sections,  each  consisting  of 
half  the  length  of  the  structure,  so  that  the  conveyor 
bridge  could  be  kept  in  service.  For  the  concreting,  the 
mixer  was  mounted  on  the  middle  of  a  flat-car,  the  cement 
(in  sacks)  being  placed  at  the  ends  of  the  car.  Sand 
and  crushed  slag  were  carried  in  two  gondola  cars,  one 
at  pach  end  of  the  flat-car,  and  the  materials  were 
wheeled  to  the  mixer  on  runways  at  the  sides  of  the  ears. 
From  the  mixer  the  concrete  was  spouted  directly  into 
place.  This  plant  was  moved  around  the  work  by  means 
of  a  locomotive  crane.  The  crane  had  also  removed  the 
old  timbers,  and  was  used  later  to  haul  cars  of  crushed 
slag  for  filling  and  to  deposit  this  in  place  with  a  clam- 
>hell  bucket. 

The  regular  force  on  the  concrete  mixing  force  outfit 
was  as  follows :  1  foreman,  1  mixer  operator,  1  man  hanil- 
ling  cement,  2  men  wheeling  sand,  5  men  shoveling  slag, 
2  men  wheeling  slag,  3  men  distributing  concrete,  1  loco- 
motive crane  operator,  1  fireman. 

A  steam  hammer  drove  IT'i  footing  piles  (averaging  'r-> 


Via.  1.     CoNsriiii  TioN  W'okk  un  tiik  Cikci'lah  Tr;\(K  voii  a  Convkuik  lliaiua;;  Mii.wai  kki;  Cokk  &  C!.vs 

l/iuiiT  Co. 

(i)  One  \VK  of  lirldire  tower  HtaniUnK  imrtly  on  the  old  trestle  iin<l  imrllv  on  lUv  i\rw  liiiUiiHted  track.  (2)  Kornis  for 
the  circular  concrete  deck.  (3)  ('oiicrelln«  oiKtlt.  (t)  Completed  trouBh-shuiied  concrete  deck.  tS)  I'liicInK  tho  bIixk  t\U 
iind   Btone  bullust.      (6)   Completed    foiu-i  ill    .  inuliir   track. 
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ft.  long)  ill  l'>  working;  iliiys.  'riini  lluv  (ra.k  for.o 
n'luoved  tlw  rails,  ami  ( aipciilti>,  jnid  lalmrorx  iriinivcd 
tlu>  trostlc,  the  (iiiilxMs  Ix-iii;,'  liainnnl  and  loadrd  hy  lli<« 
locomotive  cnino.  Tin-  crane  llicii  cxcavaleil  lictwcm  tlie 
piles.  The  l.!()  pile  heads  wero  cut  olT  liy  four  laJMirerri, 
nveraj'iii^'  !'(^  piles  per  lO-hr.  day.  'I'his  was  pieci-work,  at 
10c.  jier  j>ilc. 
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Fk;.  '..'.     ("koss-Sectiox  oi"  Tkai  k  wirii  I'uoic;!!   iVvsic 

All  the  work  was  done  hy  the  coke  conipaiiv's  i.wii 
force  (except  that  the  new  piles  were  driven  hv  contract  ). 
under  the  direction  of  G.  W.  Mackie,  Master  Mechan- 
ic. This  novel  type  of  structure  was  desifrned  hy  J.  F. 
Jackson,  Vice-President  of  the  Wisconsin  Bridge  &  Iron 
^\'orks,  ^lilwaukeo,  A\'is. 


Bv    U.   Vi.   CoNVKlisi;! 

A  sanitary  cainpaiffn  for  the  iniproveinent  of  tlie  pnhlic 
health  of  hpiitos  was  hegun  in  January,  llti;!,  and  con- 
tinued until  July  1,  19U. 

The  death  record.s  for  the  10  years  preceding  l!)i;>  show 
an  average  annual  mortality  rate  of  IO.r)(i  ])cr  1000  inhaii- 
itants,  increasing  to  an  average  of  46.58  for  the  last  three 
years  and  to  •19..52  for  1912. 

During  the  first  year  of  the  work  the  death  rate  fell 
to  28.88,  and  during  the  first  six  months  of  191  t  to  21 
per  1000  iidiahitants. 

Iquitos  is  a  Peruvian  port  for  ocean-going  vessels,  2.300 
miles  from  the  mouth  of  the  Amazon  River.  It  lies  less 
than  4°  south  of  the  Etpiator,  on  a  hank  composed  of  clay 
and  sand,  facing  a  hranch  of  the  river  ahout  half  a  mile 
wide  and  separated  from  the  main  stream  hy  a  long  and 
narrow  island;  it  is  otherwise  hemmed  in  by  swam2)s  and 
impenetrahle  jungle. 

The  average  temperature  the  year  round  is  ahout  30°  C. 
(86°  F.),  with  high  humidity,  the  rainfall  during  the 
first  nine  and  a  half  months  recorded  heing  2,319.11  mm. 
(93  in.)     It  rained  on  182  days  out  of  305  days  recorded. 

The  town  has  12,751  inhahitants,  mostly  Indian.  In 
lieu  of  a  sewer  system  it  has  about  18  km.  of  open  drains 
— a  succession  of  mos(piito-breeding  pools.  There  is  no 
public  water-supply.  Its  streets  are  unpaved,  many  of 
them  are  boggy  and  marshy;  some  are  covered  with  a 
rank  growth  3  to  -1  ft.  higli,  others  with  both  water  and 
vegetation.    It  has  no  hospital  and  no  public  clinic. 

The  plan  had  been  for  the  writer  to  take  up  the  medical 

•Condensed  from  "rublic  Health  Reports,"  Nov.  13.  19H. 
t.\ctinp    Assistant    .'^ui>;eon.    United    States    Public    Health 
Service,  in  charge  of  the  sanitation  of  Iquitos. 


prolileinH  tind  cundiict  the  ni-ceH-iirv  campaigiiH  in  con- 
junction with  nil  PiininciT  who  wiin  to  draft  plun«,  fnr- 
iiIhIi  HpeciliciilioiiH,  const  nut  ii  wwer  HyHleiii,  iiiHtiill  a 
piiblii;  waler-Hiipply,  and  pave  (he  blrcclK.  Owing  to  a 
(inaniial  i  riHin  pmiliiced  by  the  low  markcst  price  «)f  crudu 
mblwr  (Ibis  article  hiiving  been  the  iniwv  i/'i'trn  of  the 
Idwii)  the  eiiffineer*M  portion  of  the  program  came  to  an 
idiriipt  tcriniiiatioii  with  the  completion  and  olliciul  uc- 
M'ptiinic  of  bin  plaiiH  and  Hpecificatioim. 

Ill  the  con  I'M'  of  thin  rcbitirm  it  may  iTieii  be  remem- 
bered that,  although  our  conduct  of  ojieralioiiH  was  neces- 
wirily  inlliieiiced  by  the  proposeil  progiiim,  no  change 
wbatNocver  has  taken  plaie  in  the  condilinii  of  th(!  sewers, 


StI.'EKT    IX    Tqt'itos 

sireets,  or  waler-snp]ily,  ami  tlicrcfore  that  such  cliange 
as  has  occurred  in  the  pniilic  hcallli  of  the  town  can  be 
fairly  attributcil  solely  to  the  measures  adopted. 

"^'i:i.i-()w  Fi;vi:i; 

For  \aiious  reasons  the  first  work  to  be  done  was  the 
eradication  of  yellow  fever. 

In  the  ab.sence  of  a  public  water-supply,  sewerage,  and 
even  of  olhcial  levels  in  any  part  of  tlic  town,  it  was  not 
found  possible  to  order  work  of  a  permanent  nature  done; 
a  householder  could  not  be  compelled  to  do  away  with  the 
loof  gutters  which  collected  his  water,  nor  with  barrels 
and  tanks  which  stored  it,  when  there  was  no, other  Avay 
for  him  to  obtain  his  supply  of  water.  Permanent  work 
o^.  any  character  was  very  expensive  owing  to  the  high  cost 
of  materials  and  labor. 

The  measures  adopted  for  the  control  of  yellow  lever  at 
Iquitos  may  be  summed  up  as  follows: 

1.  !Mosquito-p roofing  of  all  artificial  containers  of 
water, 

2.  flaking  all  other  collections  of  water  unfit  for  the 
development  of  the  larval  stage  of  Stegomyia  and,  inci- 
dentally, of  other  mosquitos,  Ijy  the  addition,  as  done  at 
Panama,  of  larvacide,  at  intervals  shorter  than  the  time 
re(piired  for  the  completion  of  the  pupal  stage. 

3.  General  cleaning  uj)  of  houses,  yards  and  gardens, 
the  removing  therefrom  of  all  unscreenable  containers  of 
water,  and  the  cutting  of  grass,  bushes,  etc.,  in  yards  and 
gardens,  which  was  ordered  for  the  sole  purpose  of  per- 
mitting an  inspector  to  note,  without  loss  of  time,  the 
presence  or  absence  of  collections  or  collectors  of  water. 
With  the  exception  of  an  infected  steamer  no  fumigation 
was  done. 
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itomdlardl   Practice   ImistlrtuictlioiniS   for 
Coimcrete  Tesiliinig  ILalborailory 


By  liAi.iMi  E.  (ioouwiN* 


SYNOPSIS — Driaih  of  praclice  of  concrete-test- 
ing lnl)uratori/  of  the  Public  Serrice  Cotii mission 
of  Xeir  York-  City,  uhich  has  chartje  of  all  con- 
crete testiiKj  for  the  enonnou.s  neir  subirai/  sys- 
tem. Tests  include  inrestiyation  of  ayyreyatr 
and  of  field-made  concrete,  hut  not  of  cement. 
Rules  followed  by  one  of  the  few  laboratories 
that  consistently  test  agyreyate  and  field  concrete 
as  a  routine  job. 

The  Puljlii-  Service  Coiuniission  U<v  the  First  District, 
State  of  New  York,  at  present  has  uiuler  supervision  the 
construction  of  more  tlian  fifty  contracts  for  new  sul)Avay 
and  elevated  railroads  in  Now  York  Citv,  on  which  tlie 


sliops  and  i)lants  where  they  are  produced.  The  inspec- 
tion of  the  vast  amount  of  material  required  for  this  ex- 
tensive work  is  in  char-ie  of  the  Division  of  Materials 
Inspection,  which,  coincident  with  the  development  of  the 
work,  lias  e.\i)anded  from  a  small  department  to  one  now 
employing  over  100  men.  The  present  ])aper  deals  with 
the  work  of  one  section  of  the  division,  namely,  the 
Concrete  Section. 

The  work  of  this  section  is  two-fold.  It  maintains  in- 
spectors at  plants  which  ship  concrete  aggrejjates  to  New 
York  for  use  on  Public  Service  Commission  work,  and 
a  laboratory  exclusively  for  the  testing  of  concrete  and 
concrete  aggregates.  So  far  as  the  writer  is  aware,  this 
is  the  first  time  that  inspectors  have  been  pennanently  sta- 
tioned at  sand,  gravel  and  crushed-stone  plants,  and  also 


Fig.  1.     Molds  Uskd  kou  Testixc;  the  Concmktk  kok 

THE   NkW    YoKK    SniWAV    EXTKXSION'S 

(On   left    the   8xl6-ln.    field   test   «peclnien;   on    ritht    the    2-ln. 
cube    for  af^RreKute    teHts) 

engineering  and  m-pcclion  arc  performed  by  its  own 
organization.  It  also  bas  general  supervision  of  a  largi' 
additional  amount  of  rapid-transil  railroad  construction 
going  forward  under  tlic  superintendence  of  tiie  Inter- 
borough  Ifapid  Transit  ('<<.  ;iiid  tbe  New  York  Municipal 
IJailway  Corporation. 

Ail  materials  of  (((iistriictioii  arc  inspected  at  tbe  mills. 


Fki. 


1.50,i)()(i-Lii.    liii:iii.i:    Co.m  i'i;i:ssi().v    M.vt'HlNE 
wi  I'll  8xl()-l\.  Tksi-  I'licci'; 


•In    ohnrK<>    of   testM   of   roiicrrle    and    ronrrotei    auKi'eKati'H, 
I'ubllc  Service  ConiiiilHoion,  lul  Nuatiuu  St.,  New  York  City. 


the  lir>t  time  tbat  a  complete  laboratory  has  hecn  devoted 
to  the  testing  of  concrete  and  concrete  aggregates  (not 
including  cement,  which  is  te.stod  el.sewhere).  This  paper 
|)lans  to  (le.scril)o  the  technical  methods  followed  in  the 
laboratory.  A  .second  paper  will  give  specifications  and 
tests  for  aggregates  and  results  ot"  tests  on  Jielil  concrete. 
'J'lie  work  iierformed  by  the  laboratory  aside  from  exeiii- 
ti\e  ami  clerical  duties  consists  uf  field  tests  of  concrete 
and  laboratory  tests  of  fine  and  co-ir.se  aggregates.    One 


riliriiaiv    I, 


11.') 


i;  N  »i  I  \  K  K  IM  N  ti     N  lows 
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.(iiail  I'l'  nu'ii  is  loiislniitly  cniplnvfil  ni  iiiiikiii;^  lot 
i»|H'tiim'iis  of  (tinfifti'  intiiiilly  liciii;;  iiwd  on  llii-  work 
ami  in  takiii;,'  siun|tlcs  of  ||u>  n^'{,'ri<;;ali's  in  ww  for  aildi- 
tional  ti'sls.  Tlif  inside  font"  tt'sts  s|u'(inicns  niadi'  liy  (lu» 
field  parly  and  a;,'jrre;;ales  wiiicli  llic  latter  Iuih  collected, 
samples  and  testH  sand  from  the  excavations  on  tlie  work 
at  the  reijuest  of  Division  l';n;;ine»'rs,  and  performs  such 
s|M'(ial  tests  as  are  necessary  to  assist  in  writ  in;:  s|M'cilica- 
tioiis  and  to  lie  of  general  scrvici-  to  the  work. 

Im^I'II'MKNT 

The  lield  piiil\  ux-s  a  l-tim  motor  trm  k  lor  tran-porta- 
tion  of  men  and  materials  hetween  the  lahoratorv  and 
the  work.  The  test  specimens  wei;,di  almnt  lO  Ih.  each 
and  in  addition  heavy  mohls,  lar;;e  (piantities  of  a^'^jrc- 
gates  ami  lari,'e  |)ieces  of  comretu  must  he  transported  to 
the  lahoratory  from  distant  jiartsof  the  citv. 

Moi.D.s — The  niolds  for  concrete-test  specimens  are  H  in. 
in  diameter  hy  1(5  in.  lii^^li,  as  recommendod  hy  the  .Joint 
Committee  on  Concrete  and  Iieinfoned  Concrete  (V"\<^. 
1).  They  are  made  from  standard  .S-in.  iron  jjipc.  split 
lonu;itudinally  on  one  side.  It  is  helievod  that  these  are 
in  every  way  equal  to  miu  li  more  expensive  molds  which 
are  drilled  to  exact  size.  The  variation  in  the  diameter 
of  the  i>i|)e  is  ne>:ligil)]c. 

Ti:sri.\(i  M.vciiiNK — A  Ivichle  liiivi  isal  two-s(  rcw  ma- 
chine of  ITjO^OOO  Ih.  capacity  is  u.sed  for  the  compression 
tests.  This  capacity  is  usually  sullicient,  thou^jh  it  is  not 
rare  for  it  to  he  exceeded  hy  the  stremrth  of  an  Sxl6-in. 
concrete  cylinder. 

Coill'liESSioN  Bloi'KS — A  suspended  lilock  tvpe  is  used 
on  the  moving  head  of  the  machine  to  oi)tain  uniform 
compression  (Fig.  2).  The  type  of  spherical-seated  hlock 
which  is  sometimes  jdaced  beneath  a  com])re,ssion  sjjcci- 
nien  is  unsatisfactory  because  it  is  top-heavy  when  the 
specimen  is  on  it,  thus  making  it  difficult  to  obtain  a 
good  bearing  for  the  top  of  the  specimen.  Additional 
objections  to  this  type  are  tiiat  it  is  jiot  sen.sitive  and 


that  H|Wiin(>nM  nnist  Ik>  lifted  higher  to  place  them  in 
the  nnichine  than  when  the  siispemled  ty|H!  In  used. 

.SriiKKNH  A  ncsl  of  wrciMiH  for  testing  citarse  aggregate; 
Hiniilar  in  principle  to  u  ni-Ht  of  sieveH  in  used,  Fig.  .'}. 
The  Hcreens  are  of  (  rimped  wire,  having  square  hoKis  with 
Nizes  of  clear  o|M'ningH  as  follows:  %  in.,  '/o  '"•.  'Yi  '"•. 
I  in.,  1 1/^  in.  nml  2  in.  The  apparatus  is  agitated  by 
rocking.  All  inspectors  at  sand,  gravel  and  hrr)ken-stone 
plants  are  prcvided  with  this  apparatus  and  with  scales. 
In  addition,  sieves  for  testing  sand,  balances,  and  gradu- 
ated glass  cylirders  for  determining  silt  in  sand  arc 
provided   for  them  where  needed. 

.S«AI,KS-The  scales  are  id"  the  platform  type,  such  as 
are  used  for  weighing  silk,  with  a  special  .scale  beam 
graduated  to  0.01  Ih. 

CoMI'IIKS.SOMKTKIl  roii  Co.NCIiKTK  CvMNDKnH (Fig.  8) 

— This  device  was  designed  in  tlu'  lahoratory  because  no 
reasonable  bid  could  be  obtained  for  ;i  standard  instru- 
ment. The  readings  are  obtained  from  two  Brown  & 
•Sbarpe   ratchet  micrometers   reading  to  0.0001    in. 

Cd.srKKTK-MixiNci  ri,.\TK()ii.M — .\  f»0x/,.-in.  by  <)-ft. 
iron  |)late  laid  on  the  floor  forms  the  mixing  platform. 

MnisT  l{oo.\i — \  disused  boiler  room  in  the  ha.sement, 
with  concrete!  floor  and  masonrv  walls,  is  usi.-d  for  a  moist 


FlU.   .1.       SciiEEXS   FOIt   AlHiKKGATK 
'Sample    screen    for    coarse    aggregate    In    foreground;    In 
right  background  nest  of  coarse  screens  in  iiiochanical  shaker; 
In  left  background  fine  screens  in  mechanical  shaker) 


Fio.  1.    Pei!meaiiility  Testing  Machine  for  Con- 
(KETE  roi;  Xe>v  YoiiK  Subway  Extexsioxs 
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room.  Largo  size  test  .specimens  are  stored  here  and 
sprayed  with  a  hose  daily. 

Two-IxcH  Cube  Molds — (Fie-  1) — These  molds  can 
l>e  taken  completely  apart  for  cleaning.  They  are  of  iron 
and  are  perfectly  satisfactory  if  cleaned  and  oiled  after 
usinpr.  They  are  considerahly  cheaper  than  the  standard 
pattern  furnished  by  testing-machine  companies.  Wire 
brushes  are  used  for  cleaning  them. 

Meciiaxical  Sieve  Agitatok — A  Howard  &  Morse 
hand-driven  agitator  has  been  adopted  for  8-in.  sieves 
(Fig.  3). 

Balances — The  balances  used  are:  1  analytic  l)al- 
ance,  capacity  0.001  gram  to  ISO  grams;  2  counter  scales, 
of  which  one  pair  is  a  torsion  balance,  capacity  0.05  gram 
to  1  kilogram.  The  torsion  l)alance  is  .sen.sitive  and  ac- 
curate, but  the  poise  requires   frequent  adjustment. 

MoLST  Closet— A  small  cupboard  witli  numerous 
slielves  is  the  moist  closet.  The  specimens  are  placed 
on  the  .shelves  in  the  molds  and  covered  with  wet  burlap, 
the  corners  of  which  dip  into  water.  The  burlap  is  kept 
from  contact  with  the  specimens  by  stretched  wires  and 
is  heavy  enougii  to  remain  wet  for  a  long  time.  It 
is  thought  that  a  more  truly  moist  atmosphere  is  produced 
by  this  means  than  could  be  easily  obtained  in  any  otlier 
way. 

PEnMEAiULiTV  Ai'i'AKATis — (Fig.  4) — This  apparatus 
was  made  up  by  a  pluml)er  from  standard  fittings  and 
supplies.  Pre.ssure  in  the  tank  is  raised  by  an  automobile 
tire  pumj).  The  s|)ecimen  is  cast  in  a  section  of  8-in. 
pipe  and  remains  in  this  mold  until  after  it  is  tested. 
The  device  for  holding  tiie  specimen  under  test  is  com- 
posed of  one  4.\ll-in.  pipe  flange  and  one  11-iu.  blank 
flange,  the  latter  bored  to  take  a  %-in.  drip  pipe.  A 
water-tight  joint  between  specimen  and  apparatus  is  ob- 
tained by  rubber  gaskets  4  in.  in  inside  diameter  by  1 
in.  thick.    The  apparatus  is  entirely  satisfactory. 

FiLiXG  SYsTEir — A  3.\.5-in.  card  file  is  used  for  keep- 
ing track  of  .specimens  to  he  tested.  The  cards  are  ar- 
ranged chronologically,  a  separate  one  being  filed  for 
each  set  of  specimens  and  for  each  date  on  which  speci- 
mens are  to  be  tested.  Thus  one  .set  of  specimens,  of  which 
one-half  are  to  be  broken  in  28  days  and  the  other  half 
in  three  months,  will  have  two  cards  in  the  file  under 
the  re.spective  dates.  A  printed  blank  form  is  provided 
for  every  routine  test  made  in  tlie  laboratory.  Those 
forms  are  of  great  assi.stance  in  making  records  accurate, 
complete  and  uniform. 

Other  ('(piipment  is  such  as  may  Ik'  found  in  all  testing 
laboratories  and  requires  no  comment. 

Standaim)   I'ka(  the 

The  standard  practice  of  the  laboratory  for  routine 
tests  lias  been  reiluccd  to  writing  and  is  reproduced  below 
(in  small  tyi"')  with  some  slight  modifications,  accompan- 
ied by  suih  remarks  (in  large  type)  as  .seem  to  be  ueces- 
nary  or  advantageous. 

Stnir   <>r    >«MV  ^iirk 

I'ltlHIr   Srrvire  <  oniiiilMMlon 

for    thf    l-'IrMl    lllMlrli-t 

KnuliiriTinu    nviuirlnirnt — llltlMUin   of    >IiiI)tIiiIm 

siniKllinl    I'riirlliT    I  iiMtriifl  Ioiih 

•■'Imp    Auun-uiid-M 

r'omr)l«  If   ir-.slH  of  a   tliie  iiKKiOKUto  loiiipi Lie: 

1.  Determination  of  per  cent,  retnlned  on  No.    I  Kiiuarc- 
hfilt    Mlc've. 

2.  .VIerhnnlcnl  nnnl.VHiM  of  portion  paxHitiK  N".   I  Hiiiiaif- 

holo  nIi-vc. 

3.  Dctrinilnatlon   of  hIII    I>\    HaxhiiiK   on   .No.    10(1   hIcvu. 


S. 

9. 
10. 
U. 

12. 
13. 


Determination  of  silt  by  Recantation. 
Compressive  tests  of  2-in.   cubes. 
Microscopical   examination. 
Weight  per  cubic   foot. 
Voids. 

Specific    gravity. 
Reaction    to    litmu.s. 

Quantitative  test  for  organic  matter  as  indicated  by 
loss   on   ignition. 
Density  in   mortar. 
Determination  of  insoluble  silica. 


It  is  seldom  neces-sary  to  make  more  than  the  first  six 
of  the  above  tests  and  frequently  only  one  or  two  of  them 
are  nece.s.sary. 

When  a  sample  is  brought  to  the  laboratory  it  is  first  given 
a  sample  number  and  this  number,  together  with  other  data 
called  for,  is  entered  on  the  "Record  of  Sand  Samples  by  Num- 
bers." A  small  can  is  filled  from  the  sample  by  the  method 
of  quartering  and  a  sampling  label  pasted  on  the  can.  This 
sample  is  preserved  for  reference.  To  make  the  paper  label 
stick  to  the  can  it  is  necessary  to  use  tin  paste  applied  both 
to  the  can  and   to  the  label. 

1.  Per  cent.  Retained  on  X«>.  4  Siiuare-Hule  Sieve — Screen 
all  fine  aggregate  on  X^o.  4  square-hole  sieve  before  using  in 
tests.  Determine  per  cent,  retained  and  throw  away  tliis  por- 
tion. All  material  retained  on  Xo.  4  sieve  is  classed  as  coarse 
aggregate.  The  per  cent,  retained  may  be  computed  by 
weighing  the  whole  sample  as  received  and  the  residue  on  the 
sieve.  The  per  cent,  retained  =  weight  retained  X  lon  di- 
vided by  total  weight  as  received.  Xo  coriection  need  be  made 
for    moisture    contained    in    the    aggregate. 

Xo.  4  sieve  is  not  the  .same  as  a  Vi-i"-  sieve.  A  No.  I 
sieve  has  a  0.20-in.  clear  opening,  while  a  ^/^'i^-  sieve 
has  a  0.2;)-in.  clear  opening.  The  Joint  Committee  recom- 
mends that  a  14-in.  round-hole  sieve  i)e  used.  But  these 
are  more  difficult  to  obtain  than  ordinary  sieves  and  the 
difference  in  results  is  negligii)le.  F^ither  a  No.  4  or  a  Vi- 
in.  square-hole  sieve  is  satisfactory  for  commercial  work. 

2.  Meohanieni     .Vnaly-sis    of    Portion    PaNxinK    Xo.    4    Sieve 

— For  this  test  the  following  sieves  are  used:  Xos.  S,  16,  30,  50. 
100.  In  all  sitve  tests  for  which  the  sample  must  be  dried 
there  is  danger  of  a  separation  of  fine  from  coarse  particles 
after  drying.  For  this  reason  always  weigh  out  a  separate 
portion  of  moist  aggregate  for  each  determination.  This 
should  weigh  not  over  10%  more  than  the  weight  of  dry  ag- 
gregate   desired. 

Separate  approximately  l.'iO  grams  of  the  sample  by  method 
of  (|uartering,  using  portion  which  has  passed  a  No.  4  square- 
hole   sieve.      Weigh   out   110   grams   of  this. 

Dry  beneath  gas  burner  at  100°  C.  until  dust  rises  when 
aggregate  is  shaken.  .Aggregate  will  dry  quicker  under  the 
gas    stove   than    in    the   drying   oven. 

Weigh  out  exactly  100  grams  of  this  and  put  it  in  the  nest 
of  sieves.  lOxtra  care  must  be  taken  in  dividing  dry  aggregate 
to  pievent  the  separation  of  tine  from  coarse.  In  using  tho 
torsion  bal.ince  the  higher  the  adjustable  weight  is  placed 
the   greater   the  accuracy   obtained. 

The  amount  of  sieving  should  be  200  revolutions  of  the 
crank.  Oil  the  machine  occasionally.  Placing  fine  shot  on 
the  No.  .'ifl  and  No.  100  sieves  to  assist  the  fine  material  to 
pass  these  sieves  will  not  change  the  results  appreciably  and 
is   unnecessary. 

Record  the  weight  letained  on  each  sieve  and  the  weight 
passing  the  last  sieve  in  the  last  column  of  the  report.  Th" 
sum  of  Ihcsc  (luantities  should  equal  100  grams.  This  will 
make  a  permaitent   record   of  the  accuracy  of  the   test. 

Finally,  compute  the  per  cent,  of  the  whole  which  passed 
each  sieve  and   plot   the  graph. 

The  flne-niesh  sieves  nui.st  be  used  with  care.  Do  not  lay 
thorn  down  with  the  wire  cloth  touching  anything,  and  do  not 
rub   them   with   the    fingers;   use  a   brush. 

For  method  of  plotting  mechanical  analysis  curves  see 
"Concrete  Plain  and   Kiinforced."  Tayloi-  and  Thompson,  p.  193. 

3.  Nllt  hy  WaniiinK  on  \u.  llHt  Sieve — Separate  220  grams 
of  moist  sanil  by  iiiiartiiing  and  dry  at  n  temperat\irc  low 
enough  to  avol<l  baking  any  i-lay  or  similar  ninttor.  which 
would  thus  be  rendered  incapable  of  passing  the  sieve.  If 
time  perniit.s.  diy  at  room  temperature  by  spreailinK  on  a  plate 
of  glass,  t'se  200  grams  of  dry  sand  for  the  test.  I'lxtra  care 
must  lie  ti\ken  In  dividing  dry  aggregate  to  prevent  separa- 
tion of  line  from  coaise.  .\l"ter  weighing  allow  the  material 
to  soak  in  watiM-  for  n  few  minutes  In  order  to  soften  hard 
lumps.  Wash  very  thoioiighly  under  a  gentle  stream  of  water 
(a   violent   sticam   would   Injure  tho  sieve)   and  dr.v   under  gas 
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burner.  1U«  oxtrnnely  cnroful  to  iivold  hnntliiB  nUivi-  to  n 
hlttli  tcnipcrnturo.  which  woiil.l  iii«li  lhi<  miMxr  hulilliiK  (ho 
ilevi'  cloth  to  the  friiMuv  Whi-n  cliy  wrlwh  thr  rcMltliii'  on  (ho 
ilPVr.  The  pir  i.tit.  of  nIIi  In  thi<  Ii.hn  ,.f  wxJKhl  >  100  «1|. 
vI.UmI  hy  200.  Stmt'  rcMull  <l»'iiily  on  i<-|iuit  an  folluwii:  "IVr 
nl.  of  Bill  liy   waxhlnK   throunh   No,    liio  nIovc ." 

riii.-<  wiisliiii";  test  !.><  ('i)ii.>*i(lt'rf(l  iiccc.xxarv  Im-i-iiihi'  if 
tlifiv  i.>i  rliiv  ill  llic  .xHiid  it  fttriiis  a  coat  in;;  <iii  the  frraiiis, 
wliicli  adlicics  ami  (Im-s  imt  pa.'^s  llin.uoli  |||,<  hh'Wh  in 
I)  (liv  stale.  Wji-liiiii:  i.>i  iicccssarv  l(.  olitaiii  the  true  .Kill 
value. 

4.      nptrriiiliinttoii    of    Ml«     l.>     Itrcniilntinn  — l-'or    llxlil      tiiii' 

only.     AppMiMlvi.s  n Id,     Tw..  oi   tncir   I ,•    kIiihm  cylln.lorn 

lirailiintod   to   0,.'i   c,c, 

ll)  Tiikc  n  fnir  »nnii>lo  of  the  HriM<l  to  I,..  ti-Nt<>il  li>  mlx- 
hiK  portlon.M  fioni  iIirfiMtMit  pnrtx  of  llir  pll«<.  .Mix  thoiouKhl.v 
•  ml  xpienil  out  Into  n  Hut  hcnp,  Tnko  opiumltv  iiiiintorii  of  th- 
heap,  mix,  anil  Hprearl  ,'>s  hoforo.  Ui«|>cat  until  the  orluln.il 
Ri.nipio  l.s  reiliicoil   to  a   .small   (|iiantl(.\. 

(2)  Takp  approxiniati'ly  L'O  c.c,  of  th«>  Hmall  Hamph'  In 
<iMi«  of  the  nia.lualo.l  c.\lln«lor».  Aihl  approximately  :tO  c.r,  of 
liikewaini   \v:iti-r  anil    titli    with  a    wiri'   fm-  thirty  Hi'condH. 

(S)  .Allow  to  .settle  for  thirty  seconds.  Then  clorunt  the 
water  Into  an  empty  olinder.  Stir  tip  the  Hand  left  in  tli.- 
huttoni  of  the  llr.st  cylinder  with  a  fre.sh  iiortlnn  of  water  nn^l 
repeat.  l>o  this  four  tlm«'s.  then  place  the  two  cylinders  on  a 
level  surface   for   one   hour. 

(4)  After  one  hour  record  th.-  helKht  of  .sill  and  sand 
which   has  settled    to    the   bottom   of   the  <yllndeis, 

(5)  Compute   the   per   cent,   of  silt   as   follows: 
SILT   nKTKRMTXATIOX  SAN'n  SAMPT.K  No.    I.", 

Route    2,    Section    20 

1".   Smith  Contraitiiin  ("o. 

From  subway  excavation  at  Slst  .street.      Sampled   1>\    J,   .Tones. 

Remarks:    This  sand   beinK  stored  at   8:trd   St.   foi    fuiiue   use. 

Tested  by  .1.   Jones, 

1».0  CO.  =  volume  of  clean  sand  remaining  in  cylinder  No.  I 
1.6  c.c.  :=  volume  of  silt   in  cylinder  Xo.  2. 

^0.6  c.c.  =  total  volume, 
S<~n  =  per  cent,  of  silt  rr   i.fi     .     mo   ~-    20, r,. 

Several  (lii]>li(ate  tests  should  lu-  made  and  the  average 
\aliie  used. 

The  ahove  is  a  method  frequently  ii.sed  in  the  field.  It 
is  thoiii,dit  that  deeantatioii  is  an  improvement  over  the 
old  method  of  allowino-  the  silt  to  settle  on  top  of  the 
sand  in  one  te.st  tube,  as  in  the  latter  ease  .some  of  the  silt 
.settles  hack  lietween  the  izrains  of  .sand. 

•",  Coniiiressive  Tests  of  li-lii.  ('iilies. — T'se  methods  lecom- 
niended  by  Committee  on  rniform  Tests  of  Cemenl.  of  .Ameri- 
can Society  of  Civil  Engineers,  except  where  the  following  in- 
structions  require   otherwise. 

To  avoid  the  removal  of  any  coating  on  the  srains.  which 
may  affect  the  strength,  fine  aggregate  must  not  b<-  dried 
before  being  made  into  mortar,  but  must  contain  natural 
moisture.  The  peicentage  of  moisture  ma.v  be  determined  on 
a  separate  sample  for  correcting  weight.  The  weight  of 
moisture  is  counted  as  a  part  of  the  water  used  for  mixing 
and  not  as  a  part  of  the  weight  of  the  sand.  Proportions  are 
to  be  1:3  by  weight.  Since  the  sand  is  weighed  in  a  moist 
condition,  the  actual  weight  will  h^  three  times  the  weight 
of  cement  plus  the  weight  of  the  moisture  contained.  The 
cement  should  be  screened  through  a  No,  30  sieve  and  then 
worked  over  dry  with  a  trowel  to  break  up  any  remaining 
lumps.  Mortar  is  to  be  made  of  the  same  consistency  as  that 
of  Ottawa  sand  mortar  when  mixed  with  60'~;  of  water  above 
what  is  required  to  produce  "normal  consistency:"  e.g.  if  lO'Z- 
of  water  is  lequired  to  make  Ottawa  sand  mortar  of  "nor- 
mal consistency."  then  IG';  of  water  will  be  required  to  make 
Ottawa  sand  mortal-  of  Public  Service  Commission  consistency. 
Since  the  amount  of  water  necessary  to  produce  a  given 
consistency  varies  with  different  aggregate.s,  the  only 
known  way  to  determine  the  correct  amount  of  water  to  use 
is  experimentation.  The  temperature  of  the  gage  water  must 
be  about  70°  F,  Mortar  must  be  mixed  hard  with  the  hands 
for  the  time  specified  and  thoroughly  worked  into  the  molds 
with  hands  and  trowel.  I'lace  a  small  amount  in  each  mold 
and  work  it  well  to  force  out  air  bubbles  before  ad<ling  more 
mortar.     Continue  in  this  manner  until  the  molds  are  full. 

The  specimens  must  be  kept  in  air  that  is  actually  moist 
for  the  specified  time,  then  marked  and  weighed  and  removed 
to  storage  tanks.  For  marking  specimens  use  black  crayon 
pencil  or  led-lead  paint.  Mark  each  specimen  with  the  san.- 
ple  number  and  the  number  of  the  specimen,  thus,     'r\     Stand- 


nrd  annd  Mpcrlmsnii  iir<>  mnrknl  with  thi>  iiniiti'  nuinbcrn  hm 
iiparlm<i|iii  .it  (ho  Mund  (o  be  IcNlnl  nnd  an  "H"  In  adiled  (o  In- 
dli-alo  "H(undiiid"  Naiul  nperlnien.  The  Hloraun  (ankN  niUNt  bo 
oinptloil  luiil  ieni1i>d  Willi  fri'dh  water  oveiy  (wo  weeka.  File 
rnpoi  I  on  proper  furni  niid  fllo  canU  (o  nIiuw  when  (ho  Npecl- 
nioh*  are  lo  be  brokoti, 

T>  n  Ntipclmonii  urn  tnn(lt<  In  eiich  teN(,  (o  be  broken  an 
follown: 

4  nflor  .1  dn>'«, 
3    II f lor   7   iliiyM, 
.1  nflrr  ZK  diiyn. 
The   yniinKOr    the   NpeilmtMi    (he   Kronter   the   care    that    must    be 
liikpii   to  bi'Piik   It  lit   (he  (line  that    It    Is  due.      'I'liiee-day   Hpocl- 
miMiN   iiiiiNl    be    trnted    wlthlii   one   or   two   bom  h   of   Ilia  correct 
time 

OKiiwa-Miind  Hpeclmenn  of  the  Miime  coiiHlNteiiey  are  to  be 
milile    Willi    each     leHl. 

In  eriiMhlnK  cuben  idmerve  Ihe  followliiK  Important  In- 
HlriicdohH: 

HlicchiietiM    which   vary   In    weight   more   than   :i',;.   from    lli'r 

averago    Mholild    be    rejected. 
•  'ilbeii  lire   lo   be   kept    In    water   up   to  the    lime   of  (rruslilng 

and   must    not    be  allowed   to  ilry    out. 
'I'hey   are    to   be    laid   fin    their   Hides   for    testing. 
I'l.iee  a   double  thIckneHM  of  blotting   paiier  above  and    be- 
low. 
They   must   be   placed   exactly   In   the  axis  of  the   spherical 

bloqk.      I'se  a   (eiiipla(e   for  centering   them. 
Ah   the    teHtlng  head   ilescends  ki-ep   the  npherical   block    in 
motion    with    the   hands   In    Hiich   a    wa.v  as    to   Insure   a 
good   bearing. 
The    pressure     sboiibl     Increase     uniforml.v    at    such     speed 
that    it    will    require   between    one   anrl    two    minutes   to 
crush   each   specimen, 
.Since  difference  in  conslstencv  greatly  affects  the  strength 
at    early    periods,    It    should    not    be   considered    serious    if    the 
results   fall   below    those   for  Standanl    sand   specimens   by   the 
following  amounts  or  less: 

At  3  days  lor} 
At    7    days    .'■>7o. 
At    28    days    1'/,. 

.\'()  tensile  tests  are  re(|nired.  hccaii.se  it  is  thoucrht  that 
compressive!  tests  more  nearly  rejircsent  the  conditions 
of  the  work  and  that  modern  practice  is  tendin((  towanl 
compressive  tests. 

A  wet  consistency  is  used  in  preference  to  "normal 
consi.steiu  y."  This  is  due  to  the  fact  that  .some  evidence 
has  been  jire.sented  to  show  that  a  sand  which  is  satisfac- 
tory in  "normal  con.sistency"'  may  fail  in  wet  consi.stencv. 
(See  Heinke,  ''I'roc.  Am.  Soc.  Testin>r  .Materials."  191:!.  j). 
797.)  Al.so  wet  consistency  more  nearly  represents 
working'  conditions.  No  device  for  determining  consist- 
ency is  used,  altlumfrli  some  e.xperinieiits  alonir  this  line 
have  been  made.  (See  Cliapnian,  "rnM  ,  Am.  Soc.  Testinii 
Materials."  19i;l.  p.  10l."j.)  The  jnd-ment  of  the  opera- 
tor is  considered  to  he  a  sntlicient  i^niide  for  commercial 
work. 

fi.  :>IieroMropical  Kxaniination — "An  examination  of  the 
grains  of  ilirty  sand  with  a  microscope  will  frequently  slio.v 
a  crust  of  organic  matter  on  the  grains  which  is  not  leadily 
brushed  off." — "Concrete  Plain  and  Reinforced,"  Taylor  and 
Thompson, 

7.  Weight  per  Cnbie  Foot — T^se  an  8xl8-in.  concrete  cylin- 
der molil  foi  a  measure,  Pl.ice  inside  of  this  a  smaller  cylinder 
which  is  high  enough  to  contain  somewhat  more  than  a  meas- 
ureful  of  fine  aggregate.  Fill  the  inner  cylinder  with  fine  ag- 
gregate and  remove  it.  allowing  the  aggregate  to  flow  out  at  the 
bottom  into  the  measure.  Strike  off  the  top  level,  clean  the 
outside  of  measure  and  scales  and  weigh.  Weight  of  con- 
tents equals  gross  minus  tare.  The  aggregate  in  the  meas- 
ure must  now  be  dried.  After  drying,  clean  the  small  cyl- 
inder of  sand  sticking  to  the  inside  and  use  it  for  placing 
the  dry  sand  in  the  measure  by  the  same  method  as  before. 
Level  off  the  sand  and  determine  the  volume  by  measuring 
down  from  the  top.  Weigh.  Preserve  the  aggregate  for  use 
in  the  determination  of  voids. 

The  above  method  is  due  to  C.  M.  Chapman,  Evci- 
XKKiiiNc  Xkws.  Feb.  :^.  191  J.  Sufficient  data  are  ob- 
tained in  this  test  for  the  calculation  of  weisrlit  per  cubic 
foot  as  received  and  weiirht  ]>er  cubic  foot  dried — twu  ver\ 
different  fifrures. 
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S.  VoidH — The  manner  in  which  this  test  is  performed  has 
the  advantage  over  other  methods  of  permitting  a  large  sam- 
ple to  be  used.  The  same  portion  of  aggregate  as  was  used  in 
.he  previous  test  (No.  7)  is  used  in  this.  Hence  its  apparent 
volume  and  its  weight  in  both  wet  and  dry  condition  are  al- 
ready known.  It  only  remains  to  determine  the  absolute 
volume  of  solid  matter.  This  can  be  computed  from  the 
weight,  assuming  a  specific  gravity  2.65.  or  it  can  be  found  as 
follows:  (1)  Place  the  aggregate  in  a  receptacle  containing 
water  and  weigh  the  whole.  (2)  Empty  out  the  aggregate, 
refill  the  receptacle  with  water  to  exactly  the  same  height  as 
before  and  reweigh. 
Let 

S  =  Weight   of  dry   aggregate. 
(1)  =  Result  of  first  weighing. 
(2)=:  Result   of  second   weighing. 
Then   (2)  —  [(1)  —  (S)]  =  the  weight  of  a  volume  of  water 
equal   to   the   absolute   volume    of   the   aggregate.      The   abso- 
lute  volume    of   aggregate    is    computed    from    the    weight    of 
water.     Per  cent,  of  voids  in  aggregate  =  (Apparent  volume  — 
absolute  volume)    X    100    -^    (apparent  volume.) 

If  the  second  method  of  finding  absolute  volume  is  used 
data  are  obtained  from  which  the  specific  gravity  of  the  ag- 
gregate may  be  computed,  though  the  method  of  the  next 
test    (No.    9)    is   more   satisfactory. 

The  following  details  are  to  be  observed:  Use  contents  of 
measure  from  previous  determination  (No.  7),  a  small  waste 
can  and  the  hook-gage.  A  few  inches  of  water  is  placed  in 
the  can  and  enough  added  from  time  to  time  to  keep  the  wa- 
ter-level above  the  aggregate,  which  must  be  shaken  slowly 
into  the  water  to  avoid  entraining  air  in  the  voids.  When 
the  aggregate  is  all  in  the  can  raise  the  water-level  to  the 
point  of  the  hook-gage  as  shown  by  the  distortion  of  the 
surface  film  over  the  point.  This  is  best  noted  by  getting  the 
reflection  of  a  light  on  the  point  to  be  observed.  Mark  the 
position  of  the  hook-gage  on  the  can  so  that  it  may  be  re- 
placed in  the  same  position.  Empty  and  clean  the  can,  re- 
place on  scales  and  fill  with  clean  water  to  exactly  same 
height  as  before,  using  hook-gage  in  same  position  on  can  as 
before.  The  above  precautions  are  necessary  in  order  to  ob- 
tain accurate  results.  Weigh  the  whole  apparatus.  Including 
hook-gage. 

9.  Specific  Gravity — Specific  Gravity  may  be  obtained  by 
means  of  a  specific-gravity  flask  or  of  a  graduated  glass  cyl- 
inder used  in  the  same  way.  In  any  case  the  aggregate  is  to 
be  shaken  into  the  liquid  in  order  to  avoid  entraining  air  in 
the  voids. 

10.  Keactlon  to  LitmuH — This  test  may  be  used  when  nec- 
essary to  demonstrate  the  presence  of  alkalis  which  would 
be  injurious  to  the  cement. 

11.  Organic  Matter — The  following  determinations  are  to 
be    made    in    duplicate    for    the   purpose    of   checking: 

Take  approximately  75  grams  of  sample  by  method  of 
quartering.  This  portion  should  be  fresh  from  the  sample 
can,  since  sand  exposed  in  the  laboratory  dries  rapidly. 
Weigh  out  two  amounts  of  25  grams  each,  sand  with  natural 
moisture.  Put  each  portion  in  a  beaker.  Mark  one  beaker 
"A"  and  the  other  "B".  Cover  each  portion  of  aggregate  with 
60  c.c.  of  water  at  100°  F.  Mark  one  filter  paper  "A"  and 
another  "R",  on  the  back  side  near  edge  in  pencil.  Dry  these 
in  oven  at  100°  C.  for  15  minutes  or  more. 

(1)  Weigh  separately  on  analytic  balances  and  place  in 
funnels  ready  for  use.  Stir  the  sand  and  water  in  beaker 
"A"  briskly  with  a  glass  rod.  Allow  to  settle  30  seconds.  De- 
cant part  of  water  onto  filter  "A".  Stir,  allow  to  settle,  an>1 
repeat  until  water  is  all  filtered.  Add  30  c.c.  additional  water 
at  100*  F.  and  repeat.  Allow  filtrate  to  drain  and  place 
washed  sand  under  gas  burner  to  dry.  Follow  the  same  pro- 
cedure   with    lieaker    "R". 

Now  remove  the  filter  papers  with  filtrate  on  them,  from 
the  funnels  and  place  in  a  casserole  in  oven  at  100°  C.  When 
partly  dry  spread  filter  papers  out  Hat  on  wire  gauze  and  con- 
tinue drying  in  oven  until  further  drying  will  produce  no  loss 
of  weight.  The  teinperature  must  not  be  raised  above  100" 
C.  Fold  filter  piipir  with  filtrate  on  it  into  u  small  wau,  be- 
ing careful    not   to  lire^ik   the  paper. 

(2)  Weigh. 

(3)  Weight  of  silt   -    (2)   —    (1) 

Ignite  thoroughly  in  r>oi'celaiii  iiuillile.  If  black  carbon 
forms  on  side  of  crucible  heat  that  part  to  red  heat  until 
carbon  burns  off. 

(4)  Weigh  the  residue. 

(5)  Weigh    the    waslied   sand. 

I  CD  —  (4)]   X  100 

Computi-  the  per  cent    of  Io.m.m  on   Ignition         

(3)  +    (6) 

Tills  ti'Ht  is  .seldom  u.simI  liccausc  inoie  direct  results 
are  obtniiied  bv  tests  of  '^-iii.  ciilies.     Within  tlie  e.\|)er- 


ience  of  this  laboratory,  any  .sand  which  exceeds  the  speci- 
fications for  organic  matter  has  also  appeared  dirty  and 
suspicious. 

12.  Dcuitity — -Use  method  explained  in  "Concrete  Plain  and 
Reinforced."  Taylor  and  Thompson,  p.  139,  with  the  following 
exception.  The  weight  adhering  to  tray  and  tools  is  best  de- 
termined by  taking  difference  between  weight  of  mortar  in 
glass  graduate  and  the  sum  of  the  weights  of  the  separate 
ingredients.  It  is  inaccurate  to  weigh  the  mix  adhering  to 
tray  and  tools  because  the  evaporation  of  water  from  these 
surfaces   frequently   is   as   great   as   four  grams  or    more. 

This  test  is  seldom   used   for  the  following   reasons: 

(1)  The  density  can  be  fairly  well  predicted  from 
the  mechanical  analysis. 

(2)  The'  density  test  gives  no  int'orniation  about 
harmful  impurities  which  would  affect  the  strength. 

13.  Insoluble  Silica — This  is  a  chemical  test  to  be  made 
by  a  chemist. 

Coar.sc  .Vggregates 
Complete   tests  of  a   coarse  aggregate   include: 

1.  Mechanical  analysis. 

2.  Cleanliness. 

3.  Weight  per  cubic   foot. 

4.  Voids. 

5.  Specific   gravity. 

6.  Crushing   strength   of   stone. 

It  is  usually  necessary  to  make  only  the  first  two  of  the 
above  tests. 

Coarse  aggregates  are  numbered  and  sanr«ples  are  pre- 
served exactly  as  is  done  with  fine  aggregates. 

1.  Meclianical  .Analysis — Ordinarily  use  a  25-lb.  sample  re- 
duced from  a  larger  sample,  if  necessary,  by  quartering. 
Carelessness  in  selecting  or  dividing  the  sample  makes  the 
test  worthless.  If  necessary  to  use  a  smaller  sample  use  as 
large  a  one  as  possible,  the  results  being  easily  reduced  by 
slide-rule.  Screen  in  rocker  100  bumps  (50  cycles).  Weigh 
residue  on  each  screen  and  record  in  last  column  of  regular 
record  blank.  Record  also  weight  of  sample  used.  This  will 
give  a  permanent  record  of  the  accuracy  of  the  test.  The 
sum  of  the  weights  retained  on  the  different  screens,  together 
with  the  weight  passing  the  %-in.  screen,  should  equal  the 
weight  of  the  sample  used.  If  a  large  sample  is  used  some  of 
the  screens  will  be  found  to  be  overloaded.  The  material  on 
these  must  then  be  divided  and  rescreened  in  such  a  way  as  to 
give  correct  results.  To  avoid  rehandling  the  material  have 
each  screen  marked  with  its  tare  weight  and  weigh  residue 
and  screen  together. 

2.  CleanlincsM — Cleanliness    is   judged   by   inspection   only. 

3.  Weight  per  Cubic  Foot — If  the  sample  is  very  wet  it 
should  be  dried  sufficiently  to  remove  surplus  moisture,  but 
not  enough  to  dry  out  the  pores.  Be  careful  to  use  a  repre- 
sentative portion  for  the  determination.  Pour  this  portion 
slowly  into  the  measure  from  a  height  of  2  ft.  above  the 
bottom.  Strike  off  the  top,  clean  the  outside  of  the  measure 
and  the  scales,  and  weigh.  Use  an  8xl6-in.  cylinder  mold  for 
a   measuie. 

4.  Voids — The  same  method  is  used  for  this  test  as  fo'- 
the    corresponding    test   of   fine    aggregate. 

5.  Specific  Gravity — Select  a  number  of  pieces  which  will 
go  into  a  300-c.c.  graduated  cylinder  and  the  average  of  which 
represents  the  average  of  the  material.  AVash  off  all  dirt 
and  dust.  Dry  thoroughly  under  gas  burner  to  remove  all 
moisture  from  the  pores.  .Mlow  to  cool.  Weigh.  Boil  In 
water  and  allow  to  stand  in  water  until  cool.  This  will 
cause  the  jjores  to  fill  with  water.  Dry  with  a  towel,  weigh 
and  place  in  a  300-c.c.  graduated  cylinder.  Pour  in  a  meas- 
ured amount  of  water  from  another  graduated  cylinder  suflfl- 
cient  to  cover  the  stone.  Obtain  the  volume  of  the  stone  In 
this  manner  and  calculate  the  specific  gravity  and  the  absorp- 
tion  based   on   dry   weight. 

6.  CruNliinK  Strengtli  of  Stone — No  test  uf  this  kind  has 
yet  been  attempted. 

Field  'I'estH  ut  t'onercte 

.UoldM — Large  molds  (Sxlt'.-in.  c\linders)  should  be  used. 
A  smaller  size  is  too  small  for  coarse  aggregates.  If  the 
eilges  do  not  register  accurately  when  the  bolts  are  tight- 
ened try  changing  thi-  position  of  the  straps.  Iron  molds  are 
oiled  with  heavy  tnachlne  oil.  For  wooden  molds  use  tallow 
or  Albany  grease.  Set  the  molds  on  level  Iron  plates,  also 
oiled.  It  Is  not  well  to  set  them  on  a  piece  of  board  because 
It  may  be  wrapped  and  permit  leakage  from  the  specimen 
Place  sand  or  mud  around  the  bottom  of  the  mold  to  prevent 
leakage. 

.Hnmpliqii — Concrete  for  the  specimens  .should  bo  taken  di- 
rectly from  the  forniH  at  a  place  where  It  has  been  rammed  or 
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■piiilncl  til  llH  tliml  <-<iriill(l(>i).     A  fali«r  iinmpU  cnn  In-  iiliiiiiii<-il 

nftiT    »Ih«  foiii-ii'li-    liiiH   1 II   N|iail<-il    Ihiin   litifmo,      ilixat    iiiin 

mUN(  l)«<  tnkuii  til  iii'iM'iiri-  III!  itvKiiiui'  hiiiiiiiIi'.  Thn  iiioIiIh 
■huiilil  )•(>  |iliH'<>il  iiH  iii'iir  Iho  fiiniiM  hn  iiuhnIIiIo  In  onlpr  In 
nvold  m-i'iiiiilloii  "(  i-iiiiiH«'  iiUKl'ouati-  rioMi  l|ii<  coiii-i'iilt'  iliii  ■ 
llIU  li»liH|i(il  tultoii.  Ill  oiili'i  111  iiM-iriiiiii'  till-  rlTi-i'tM  iif  Nliili 
Hvpil  rat  loll  iiH  may  1h>  iiiiavolilalilr,  iIInI  i  llmti'  ciiili  |ial|riil  of 
coiuirlo  to  m-viMiil  i«|)«mIiiwii»(.  A  IlKlo  riiiK  In  llnlMhIiiK  tlm 
top  niirracoH  of  N|ii<fliiiiMiM  will  «uvi<  iiiiirli  tmiililr  tvliKii  lhi<v 
nic  toHtf.l.  If  thf  .nniiflr  In  vkiv  wri  II  will  nlii  Ink  anil  vx- 
|irl  water  aftci  NtanilliiK:.  Tlif  ■•iiiIn  of  hik'Ii  miii'cIiiikiih  iiiiiy  In- 
IIiiInIiimI  with  (li'V  Hiinil  anil  ci-nii'iil  arii>i  HtanilliiK  foi'  ii  fi'W 
nilnuti'M. 

riif    inolil.s    an-    In    \>v    IIIUmI    In    mil    Ii-hn    than    thii-i'    lavi'iM. 

woikliiK  «>iifh  layci    wi-ll   with  a   IiowkI   In  r vo  air  IiuIiIiIcm. 

Kai'h  tt'Ht  riiiiNlMt.M  of  six  i<|if(iiii<-nH,  thrt>i<  In  lii<  lirukcli  2tl 
iIhvh  after  lulxinK  anil   three   to  he    hmkeii   <M)  ihivM  iiftor  inlx- 

lllK. 

olitain  n  S'l-Ih.  »ani|ile  of  coiuHe  a»{nieKate  ami  3  i|iiartj4 
of  line  aK»;i'eKale  to  he  testeil  In  the  lahnralory.  fare  iiiiihI 
111'  iiMfil  til  .select  averane  MampleM.  a.i  ntherwiHe  it  Ih  vimi- 
li-HM  to  take  any.  Keeoiil  ilata  calleil  for  on  the  proper  form. 
Iteeuril  the  make  of  mixer  uxeil  anil  he  particular  to  nlve 
correct  coiiNlstency,  since  the  conHlstency  larKely  ufrectN  the 
Klrenirth.  The  followiiiK:  terms  ile.HcrIhe  con»lNtency:  l>ry, 
nieilliim,  wet.  very  wet,  extra  wet. 

I'se  "wet"  to  ileslKiiatc  wet  concrete  which  Is  stilT  enonxh 
to  holil  toKcther.  t'se  "very  wet"  in  la.se.i  where  the  cnarNe 
nKKre^ale  .settles  to  tile  liotlom.  i"se  ■exIiM  wet"  In  .lesii;- 
nate    .sniiiiy    cniisi.sleiu  y. 

StoriiKe — Spi-ciniens  are  left  on  the  wniU  two  ilays  anil  are 
then  brouffht  to  the  moist  room  in  the  molds.  In  the  moist 
room  remove  the  mollis  anil  paint  on  the  cylinders  the  con- 
trnctor's  initials,  lest  nnmher  ami  siiecinn-n  luimhers.  isiiio 
luniher  crayon  must  not  lie  used  for  iiiarklnK  (crceii  rnn- 
crete  because  it  w  ill  lileach  and  become  illeK;ible. 

Specimens  are  stored  in  the  moist  room  and  s|ii  inldeil  dally 
with  the  hose  until  two  days  before  testinR.  I'lace  two  cards 
In  the  file  to  show  dates  when  each  set  of  three  cylimlers  is 
to  be  broken.  Two  days  before  breakinf?  each  set  send  a 
notice  to  the  Section  ICnK'neer  concerned  in  order  that  he 
may  be  present  at  the  test.  Specimens  must  be  removed  from 
the  moist  room  to  the  laboiatory  two  days  before  breaking 
in  order  that  they  may  become  dry.  The  streuKth  of  saturated 
specimens  is  considerably  below  that  of  dry  ones.  The  record 
should  be  as  follows  for  28-day  specimens  and  similar  for 
"■'-day  specimens: 

I.enKth  of  time  in   forms,   2  days. 
I..enErth  of  time  in  moist  room,   24  days. 
Removed    from   moist   room.    2   days   before   tested. 
FiniMhinKT    KinLs — If    the    ends    of    specimens    are    not    true 
jilanes.  or  if  they  are  very   rough,  or   if  the  edges  are  broken, 
they  must  be  finished  with  plaster  of  parls.  in  order   to  insure 
an  even  bearing.     Very   poor  ends  must  be  finished   with   neat 
cement.     A  poor  end  may  often  be  detected  by  rocking  a  spec- 
imen   on    its   base    or    by    placing    a    Hat    plate   on    its    top    and 
noticing    if    it    rocks.      Sometimes    a    space    can    lie    seen    be- 
tween   the    plate   and    the    siiecimen.    indicating   a    poor   bearing 
which   must   be  corrected. 

To  finish  the  end  of  a  si)ecimeii  with  plaster  lay  a  piece 
of  paper  on  a  jilane.  smooth  surface  and  spread  plaster  paste 
on  the  paper.  .Set  the  specimen  in  this  and  leave  it  until  the 
plaster  is  hard.  The  plaster  must  be  so  soft  that  the  speci- 
men will  sink  into  it  and  press  from  beneath  itself  all  thi> 
plaster  except  a  thin  surface.  The  specimen  must  be  set  in 
the  plaster  carefully  and  must  not  be  moved  nor  tipped  after 
It  has  been  set  down.  To  finish  specimens  whose  ends  are 
damaged  replace  them  in  the  molds  or  use  sheet-iron  molds 
maile  for  this  purpose.  If  the  ends  are  finished  with  plaster, 
in  crushing  use  iron  plates  with  jierfectly  plane  surfaces 
above  and  below  to  protect  the  faces  of  the  testing  machine. 
A  specimen  whose  ends  are  planes  and  fairly  smooth 
need  not  be  plastered.  The  ends  of  all  specimens  not  plast- 
ered are  to  be  cushioned  against  plain  board,  compo  board,  or 
some  similar  material.  This  should  be  turned  over  after  each 
test  in  order  that  the  dented  side  may  not  be  next  to  the 
specimen.  Soft  material,  like  sheet  lead  or  felt,  must  not 
he  used,  because  when  it  comes  under  pressure  it  spreads 
laterally  and  introduces  tensile  /stresses  which  split  the  ends 
of  the  specimen  before  the  true  compressive  strength  of  the 
concrete  is  attained.  It  is  possible  that  a  piece  of  sheet  iron 
Inserted  between  the  specimen  and  the  cushion  might  partially 
prevent  these  tensile  stresses  from  reaching  and  acting  on 
the  test  piece.  Further  experiment  in  this  direction  is  to  be 
desired. 

The  manner  in  which  a  specimen  breaks  indicates  the 
character  of  its  bearing.  In  properly  manipulated  tests  the 
fracture  either  occurs  in  the  middle,  leaving  the  ends  intact, 
or   it    originates    in    the    middle    and    spreads    to    the    ends,    the 


fnictiite  of  thr  ■•iiiIn  lieliiK  a  Nccnnilnrv  n'Miilt.  'lenernl  Olll- 
mole  imed  wniiil  fiil  I'liMhlnnl  UK  the  enilH  iif  H|ieilini-nM  of 
lilllldlPK  Mtnnn  beruUNi'  lie  believed  (hill  worklllK  conilllliinH 
uein  iniiNt  ni'Uiiy  leproiliit  ed  Iin  IIiIh  iiiellind  lie  alxo  cnr- 
1  led  nut  leNlN  which  m-enieil  In  nIiow  Ihiit  at  preNHiiieH  liolow 
'lino  III  Hllllll  lb  |ipr  Nl|.lll.  U'liilil  mill  Mieel  cUNhlnllN  Klve  the  Mnmc 
iciMullN.  (ItepiMt  uf  Chlnf  of  KliKlnei  IN,  I'.  K,  A.,  IsTfi.  I'art  2, 
Alipenillx  11.1  Hlhcti  ■•oncinte  will  never  nttliln  to  more  thnil 
uhoiit  4ono  lb  pur  iti|.ln.,  we  may  cuniiude  that  wood  ciiNhlonM 
ran   be   IIMi'il   witluiiil   iifreclliiK    the   leHUllM 

'riltui'  lire  Iwn  wii.\N  In  which  II  Id  pnNNlble  for  the  cllMhloiiH 
In  iilTecl  II  leNl:  I  I)  ll>  NpieadliiK  laleially  they  may  Hpllt 
the  Hlieiimeil   im  explained  almve, 

12)  lly  Iheli  ehiHtlilly  they  may  ndiici-  llie  rule  ol  ap- 
pllnillon  of  (he  load  and  thilH  Inwir  the  ultimate  Htreiiglli. 
If  a  load  Im  apiilled  iiiilil  rraikii  begin  to  develop  and  the 
Hpeclineii  In  (hen  left  Hlandlng  under  thiH  load  withnilt  In- 
ireaNliiK  It,  failure  will  iirveiihelesH  ultliiiatel\  occur.  Thin  Ih 
due  (o  (he  fai(  that  Hiiiall  ciiii  ks  grow  large  even  (hough  the 
Inail  Im  not  IncreiiMed.  lint  a  lilghei  Htrengdi  cm  be  oblaim-d 
by  riipldly  IncreiiHinK  the  Imid  up  to  llie  point  of  conifileli' 
failure. 

•  >r  the  two  effectM  (he  firHt  Ih  by  far  Ihe  most  important. 
Trrhnlqiir  of  'I'pMtliiK  .^peclineiiH  are  to  be  weighed  on  the 
day  the.v  are  broken,  after  drying  two  days  in  the  laboratory, 
and  before  the  eiiilK  are  llniMhed  with  iilaster.  They  miiMt 
stand  vertical  in  Ihe  tcHtlng  inacbine  so  that  the  HtresH  will 
lie  along  the  axlw.  If  the  siiherical  block  is  on  the  upper 
head  of  the  teHtlng  machine  the  speiimen  should  be  set  on  its 
bottom  (the  s<|iiare  end.)  If  the  Hpherical  block  is  below, 
the  speiimen  will  be  placed  with  Its  sijuare  end  uj).  It  must 
be  centered  exactly  in  line  with  Ihe  axis  of  the  spherical 
block.  l''allure  to  do  this  throws  the  load  on  one  side  of  the 
siieclmi'ii  and  gives  an  unfair  lest.  The  effect  of  faulty  cen- 
tering is  easily  seen  in  the  way  in  which  the  specimen  breaks 
.■Hid  is  so  great  that  careful  attention  must  be  given  to  this 
detail.  As  the  testing  head  descends  on  the  test  piece  the 
sjiherical  block  should  be  kept  in  motion  with  the  hands  in 
such  a  way  as  to  insure  a  perfect  bearing.  Avoid  coming 
down  on  the  siiecimen  at  fast  siieed  with  a  shock  or  jar. 
The  rate  of  application  of  the  load  Is  the  same  as  for  testing 
2-in.  cubes.  With  an  Sxlfi-in.  cylinder  in  the  m.ichine  this 
speed  causes  the  scale  arm  to  rise  about  as  fast  as  it  is  pos- 
sible to  follow*  it  accurately  with  the  counterweight.  Place 
heavy  paper  between  the  speiimen  and  the  screws  of  the  ma- 
chine in  order  to  keep  the  latter  clean  when  the  specimen 
breaks. 

The  report  of  the  test  will  not  be  very  valuable  unless  the 
operator  is  alert  to  note  and  report  important  details.  Notes 
such  as  the  following  greatlv'  increase  the  value  of  .T.  re- 
port: 

.Specimen  No.  2  had  excess  of  stone  at   center. 
Concrete    so    wet    that    a    fail     sample    could    not    be    ob- 
tained. 
Coarse  aggregate   sheared   in   specimen   Xo.    3. 
No   bond    between    niort.Tr   and   iiiarse   aggregate.     Latter 
appears   as    if   surrounded    by   a    film    of    water   when 
nixed. 
Extreme    cold     injined     speiinien.s     while    stored    on    the 

work, 
(travel  used  contained  with  sand. 
A     daily     record     of     out-of-door     temiieratui  es     should     be 
kept   in   order  that  the  cause  of  variations  due  to  extremes  of 
lemperature   may   be   known. 

>ll.\iiig  Concrete  in  the  Laboratory 
Proportion!! — Concrete  is  to  be  proportioned  by  volume  in 
order  to  reproduce  field  conditions,  but  in  order  to  secure  uni- 
formity the  materials  are  to  be  weighed.  Determine  the 
weight  per  cubic  foot  of  the  aggregates  by  the  methods  ex- 
plained under  "Fine  Aggregates"  and  "Co.irse  Aggregates." 
Then  weigh  out  the  proiier  amounts  to  give  the  desired  pro- 
portions by  volume.  The  weight  of  jiortland  cement  is  to  be 
taken  as  37."i  lb.  for  3%  cu.ft.,  107  lb.  for  1  cu.ft.  (Public 
Service  Commission  specification.) 

Mixinic — .Spread  the  sand  in  a  layer  on  the  platform  and 
spread  the  cement  evenly  on  top.  Turn  the  dry  sand  and  ce- 
ment together  three  times.  By  rotating  the  shovel  quickly  in 
the  hands  in  such  a  way  that  the  m.iterial  is  shaken  off  the 
edges,  a  very  thorough  mixture  is  obtained.  Next  spreiid  the 
coarse  aggregate  in  an  even  la.ver.  Weigh  out  G';  of  water 
in  one  receptacle  and  in  another  have  additional  water  of 
known  weight  ready  for  use.  Drench  the  coarse  aggregate 
with  sprinkling  pot.  using  part  of  the  B"^  of  water.  Spread 
the  mixed  s.ind  and  cement  evenly  on  top  and  wet  down  with 
the  remainder  of  the  fi%  of  water,  using  sprinkling  pot.  Allow 
water  to  soak  in.  Turn  together  three  times.  If  the  mixture 
is  too  dr.v  add  more  water.  The  consistency  to  I  e  aimed  at 
is  such   that   the   concrete   will   slump    if  placed   in  an   8xl6-in. 
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cylinder  mold  and  the  mold  removed,  but  not  wet  enough  to 
cause  trouble  by   flowing  away  from  the  mixing  platform. 

Record  per  cent,  of  water  used.  If  extreme  accuracy  is 
required,  this  figure  must  include  moisture  contained  in  the 
fine  aggregate.  If  this  is  included  the  fact  should  be  stated  on 
the  report.  A  neat  record  of  all  quantities  should  be  l<ept  in 
order  that  the  results  may  be  verified  and  errors  located, 
riace  cards  in  the  file  to  indicate  the  dates  when  the  speci- 
mens are  to  be  tested. 

Permoaltility  Specimens 

Mix  the  mortar  as  per  directions  accompanying  the  water- 
proofing compound  which  is  to  be  tested.  Make  several  speci- 
mens to  be  tested  after  7  days  and  several  more  to  be  tested 
after  28  days.  In  no  case  make  fewer  than  eight  treated 
specimens  (total  number)  and  eight  untreated  specimens  for 
comparison.  Use  extra  clean,  coarse  sand  (not  Ottawa  sand) 
for  these  specimens  in  order  that  the  waterproofing  com- 
pound may  receive  no  assistance  from  silt  in  the  sand.  In  the 
absence  of  different  directions  mix  the  mortar  to  the  sanio 
consistency  as  herein  specified  for  2-in.  cubes.  I'lace  the 
mortar  in  the  8-in.  pipe  sections  in  the  same  way  as  specified 
for  2-in.  cubes.  Specimens  are  to  be  ^  in.  thick  unless  other- 
wise noted.  The  iron  plates  under  specimens  must  be  thor- 
oughly oiled.  Strike  off  tops  of  specimens  with  a  straight- 
edge. 

Store  test  pieces  in  moist  air  24  hours,  then  brush  both 
surfaces  with  a  wire  brush,  mark,  and  place  in  water  until 
tested.  No  paint  marks  (for  numbering  test  pieces)  must 
be  placed  on  the  surfaces  where  they  might  affect  the  results. 
The  specimens  are  not  removed  from  the  molds  until  after  the 
test. 

Upon  removing  specimens  from  storage  tanks  for  testing, 
brush  both  surfaces  again  with  a  wire  brush.  Test  under  a 
pressure  of  aO  lb.  per  sq.in.  for  at  least  seven  hours.  After  the 
pressure  is  on  let  out  any  air  which  may  be  caught  in  the 
liose,  etc.,  by  means  of  the  cocks  on  the  upper  flanges  (see 
Fig.  4).  Some  means  must  be  used  to  prevent  water  from  the 
outside  from  leaking  into  the  measuring  glass,  since  it  has  a 
tendency  to  follow  down  the  outside  of  the  outlet  pipe.  This 
may  be  accomplished  by  means  of  a  rubber  stopper  in  the 
mouth  of  the  glass.  It  is  assumed  that  if  a  specimen  does  not 
begin  to  leak  in  seven  hours  it  is  impermeable. 

Record  results  at  15  min.  intervals.  On  report  show  the 
time  elapsed  from  application  of  pressure  to  fli'st  leakage,  the 
average  leal<age  for  the  period  of  actual  flow,  and  the  maxi- 
mum leakage  for  one  hour.  Express  results  in  c.c.  per  sq.ft. 
per  hour. 

Alfred  Craven  is  Chief  Eii,i,niieer  and  Robert  Ridnrvvay 
is  Eiiirineer  of  Sul)\vay  Con.struction  for  the  Public 
Service  Coniinission.  (Jeorge  L.  Lucas  is  General  Iii- 
speetor  of  .Materials.  Laboratory  tests  are  in  chaiire  of 
I.  J.  Elkind,  and,  until  recently,  Joseph  I.  Shankey 
was  ill  charsie  of  field  tests. 


Tipeatsnaeimt   PBairatl  ^il  I 


An  outgrown  and  neglected  sewage-treatment  plant  at 
Moorestovvn,  N.  J.,  was  recently  enlarged  and  ini])roved 
by  converting  the  original  septic  tank  into  a  two-story 
tank  and  the  old  contact  lu'ds  into  sprinkling  filters    The 


plant  was  designed  and   built  in   1901   with   Alexander 
Potter,  of  New  York  City,  as  engineer. 

In  1912,  the  New  Jersey  iState  Board  of  Health  ordered 
that  the  ]ilant  be  enlarged  and  in  the  summer  of  that 
year  the  voters  authorized  $15,000  of  bonds  for  th;;  pur- 
pose, before  any  plans  had  been  made.  Mr.  Potter  was 
engaged  to  tlesign  and  build  the  enlargement,  which  he 
did  as  best  he  could  with  the  funds  available.  The  fol- 
lowing account  of  the  work  is  condensed  from  a  paper 
which  ilr.  Potter  presented  before  the  American  Society 


Kui. 


Two-Stoi!Y  Se\v.\{3E  T.vnk.  ^Ioorestown,  N.  J. 


of  .Municipal  Improvements  at  Boston,  ^lass.,  in  October, 
1914. 

The  original  plant  consisted  of  (1)  a  grit  chamlKr 
10x10  ft.  .square  by  10  ft.  ileep;  (2)  an  uncovered  septii 
tank,  of  brick,  251/2  ft.  wide,  75  ft.  long,  witii  an  average 
depth  of  7  ft.,  divided  into  four  compartments,  arranged 
so  that  two,  three  or  four  of  them  could  be  used  as  de- 
sired, and  one  .serve  as  a  dosing  chamber;  (3)  four  con- 
tact beds,  each  85.\-12  ft.  in  area.  The  plant  was  designed 
to  treat  from  200,000  to  250,000  gal.  per  day,  based  on  an 
eight-hour  detention  period  in  the  tank  and  an  average 
rate  of  000,000  gal.  per  acre  per  day  in  the  coiitait  beds. 

In  March,  Uiil,  the  State  Hoard  of  Health  found  that 
the  plant  was  receiving  500,000  gal.  of  sewage  per  day, 
and  that  there  were  various  evidences  of  neglect  and 
overwork. 

CoNVERTI.\(i  THE   SeI'TIC  T.V.NK   l.VTO   .V  Two-StORY 
T.\.\K 

To  convert  the  old  septic  tank  into,  a  two-story  tank 
(Fig.  1)  the  old  bottom  was  removed,  the  earth  excavated 
to  an  additional  depth  of  21{j  ft.,  and  the  old  sidewalls 
rai.sed  (>  ii\.,  thus  increasing  the  depth  of  the  tank  fi'om 
"    ft.  to  9i/>  ft.     A  top  view  of  the  plant   is  shown  by 
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Kiel.   I.     ('o\vi:i;  ii\i.   \  Ski'IIi'  Twiv  isro  v  Two-S|■(ll;^   T.wk.  Mooijk.stown,  N.  .1. 
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Fi^.  2.  Till-  roIlnwiiiL,'  iintrs  on  llic  liilik  hit  lakni  fniiii 
Mr.  I'ottfi's  |m|ifr: 

Tim  ri>niO(li'lt>(l  tank  i'dhmImIm  of  fmir  imllH.  rurh  cif  which  Im 
■K»ll>  "llvlilfil  Into  thrcf  i'uiii|iurtiiii>iilH  \,y  u  r»lHo  hultoiii  ooli- 
■trutt<<l  of  L'In.  «ii>oHol<-il  yillinv  pltio.  Thin  fiiUn  liolliiiii 
mnkuH  11  Hlopo  of  <li°  with   lhi<   vurllcal.     Tim   iippn-   t»v<i  riiin- 

pUrlllH-lltH      lll'O      HUttllMK      t'OllipUrtllM'lllN      UMll       the       loWIM       IIMll 

lni-K<'r  ciniipiiitnu'llt  Is  the  hIiiiIk<-.iIIki<hII<iii  niiiipui  tiixMit.  The 
tutal  HottllMK  capai'lly  aiiiouiitH  lu  a  ii<l<>iilli>ii  of  l.^Ti  hoiiiH 
whi'M  llu'  plant  Is  <ipi-ialt<il  al  Ihi-  rati-  of  ridO.iHMl  Kal.  ilally. 
The  total  lapailty  of  the  hIuiIki'-.IIkohIIoii  ohanibiT  llKUri<<l 
below  the  U-vil  of  the  walls  Is  fit'O  cu.fl  .  iiliout  fiO'.i  lilTKor 
than   rciiulreil  by   tlut  CHtuhllslii-d   prautlco. 

Tho  systoni  of  (llstrlluitlnK  tlu>  .Mt<waK<-  to  tin-  vailoiiH  iiiiltH 
Is  of  liitiTOHt  as  It  possosst'M  not  only  llcxIMIily  of  operation 
but  also  la  very  elllclent  In  proventlnn  illstiirlianceH  from  eiir- 
leiits  anil    vortex    motion    In    the   settllnK    eonipartinents. 

After  leavlnn  the  reiiiodeleil  Kill  ehainbeis.  the  Mi'waKe 
cntvrH  tho  main  illstrlluit  hiK  IrouKh,  a  et)nerete  leelanKUlar 
chiiiinvi  built  (lireetly  upon  the  cxIsIImk  wall  of  the  setlllnK 
tnnk.  This  channel  extendci  tho  untlru  lenRth  of  the  IiuhIii. 
RxtpndInK  across  the  tanks  are  four  lateral  reilanKUlar 
tioUKhs,  each  l.l  In.  wlile  and  2  ft.  deep.  These  lateral 
troughs  can  bo  used  either  as  distributors  or  eidlectois.  Kor 
this  purpose  each  of  tln"  lateral  troughs  Is  provided  with 
shear  Kates  at  either  end  so  as  to  regulate  tho  direction  of 
the    How. 

Attention  Is  called  to  the  method  of  Icadlnf;  the  sewage 
Into  the  settlInK  compartment.  The  lltiuld  enters  the  basin  In 
the  direction  opposite  to  that  it  must  take  in  traversing  the 
bnsin.  This  method  has  i)roven  to  be  very  elTective  in  arrest- 
luK  vortex  motion  by  impinRing:  the  InflowInK  current  aKalnst 
the  wall  of  the  basin.  The  collectinK  trough  acts  as  a  scum 
board  and  tends  to  prevent  floatinR  matter  from  bein^  car- 
ried out  with  the  effluent.  In  each  unit  the  direction  of  How 
can  be  reversed  by  the  simple  process  of  closing  two  shear 
gates  and  openiniar  two  others.  Reversing  the  How  at  i)erlods 
of  about  a  month  tends  to  the  more  uniform  distribution  of 
the   sludge  in   the  sludge-diKeslion   chamber. 

Six  transverse  concrete  walks,  each  3  ft.,  wide,  Klve  the 
operator  ready  access  to  all  parts  of  the  tank.  Kxcept  for 
these  walks,   the   top   of  the   tank   is   entirely  open. 

Wooden  covers  are  provided  for  the  main  distributing 
channel  and  the  main  collecting  channel  so  that  during  the 
winter  months  these  channels  can  be  covered  to  prevent  the 
freezing    of    the    sewage    at    the    dead    ends. 

An  S-in.  cast-iron  pii)e  conveys  the  sludge  from  the  tank 
to  the  sludge  bed  the  surface  of  which  is  SVi  ft.  below  th^ 
water  level  in  the  settling  tank. 

ClIAXGIXG     CON'TACT     BePS     IXTO     SlMilNKLING     FlLTKliS 

To  cliaiifre  ooutact  beds  with  4-ft.  depth  of  niediuin  to 
sprinkling  filters  of  5-  to  5i/^-ft.  depth,  the  bottom  was  ex- 
cavated  from  fi  to  12  in.  and  the  surfate  raised  (5  in. 

The  funds  being  limited  and  the  sub.>;oil  clayey,  the 
filtering  material  was  i)laced  directly  on  the  earth.  For 
underdrainage  there  was  i)rovided  a  central  concrete 
channel  l.j  in.  in  diameter,  from  which  at  right  angles 
there  were  laid  on  24-in.  centers  G-in.  vitrified  bell-and- 
spigot  pipe,  with  open  joints.  The  central  channel  is 
ventilated  at  either  end. 

Tlie  sprinkler  .system  was  descrilied  in  the  paper  as 
follows : 

It  was  found  that  the  maximum  head  available  to  oper.ite 
the  nozzles  was  about  4  ft.  !i  in.  A  circular  type  of  nozzle 
was  used  which  was  spaced  10 J  ft.  c.  to  c.  in  rows  spaced  9-% 
In.  apart.  To  reduce  the  frictional  losses  in  the  siphon  and 
piping  system  to  the  minimum,  the  siphon  was  made  24  in.  In 
size — somewhat  larger  than  customary.  The  main  distribu- 
tor and  all  piping  were  made  of  ample  size  so  as  to  keep  the 
frictional  losses,  even  when  the  plant  is  extended  in  the 
future,  within  6  in. 

The  nozzles  were  furnished  by  thtf  Pacific  Flush  Tank  Co., 
and  are  provided  with  adjustable  orifices.  Adjustable  orifices, 
although  not  generally  used  except  for  experimental  pur- 
poses, are  of  value  in  such  a  plant  in  that  the  operator  can 
curtail  the  discharge  from  those  nozzles  over  any  portion  of 
the  bed  where  a  tendency  to  pool  and  clog  exists.  This  ad- 
justable orifice  has  proved  of  value  for  when  the  plant  had 
been  in  operation  several  months,  an  area  about  10  ft.  by  2.">  ft. 
in  extent,  over  which  the  teams  traveled  in  placing  the  filter 
material  and  which  had  been  compacted  by  traffic,  commenced 
to  pool.  This  tendency  was  quickly  remedied  by  throttling  the 


noi«|e»   whhli   dUrhiirKoil   over    IIiIn   rueu.    thereby   dolnp   away 
with  tim   londPliey  to  pool, 

'I'lic  <•((«(  (if  n'lii(Ml(>liiig  llu-  |il;ml    wiH  a"   fdllows: 

lIi-MiodelltiK  Noplle  lank   Into  two-nlory   tank $8,100 

•  '(■MNlriirlliin   of   donliiu    lank.    Niplion    and    pIplHK 1,8UU 

MiMlnklInK   llller.    %    of  an   aure 8.300 

HliidKe    bed    and    pipinu    300 

.VddliloMiil   pIplUK  around  plant   1,300 

KInul  Mi'ttllMK   bimln COO 

Total     116.300 

The  iiiic.xpci  Icdiy  large  ctist  tif  roiivcrting  the  contact 

licds  into  sprinkling  filters  was  due  to  tin-  fact  that  iesH 

lliaii   lO'/f   of  tlic  old  liltcriiig  niciliiiiii  cuiild  bo  used  in 

the  new  beds.     Three  of  the  original  beils  were  coinjMJsed 

of  •Jj  to  I  l/ij-in.  slag  and  one  bed  was  iniide  up  of  cinders. 

'I'hc  ellbieiit   from    the   reiiioileled    plani    is  clear,    f' 

froiii   M-diinent,  and   of  low   turbidity,  and   "noni)nti 

lible  during  the  greater  part  of  the  time,"   .Mr.    IVt 

states.      It    now  apfK'ars   that   the  old   "grit  chamber   i,. 

entirely    unnecessary    and    should    have    been    aijaiidoned 

when  the  plant  wa>  remodeled.'' 


State  Control  of  Wstitler^Stuipplsp 
and   Sewerage  in   Kacivsas 

Under  a  law  pa.>;sed  in  litOT  permits  must  he  .'secured 
from  the  State  Board  of  Health  to  funiish  water  for 
<lomestic  purposes  and  to  discharge  .sewage  into  the 
waters  of  Kan.sas.  Before  such  permits  are  granted,  it 
is  necessary  to  file  with  the  hoard  an  a])pIication,  report, 
])lans  and  specifications  for  all  pro])osed  work.  I'ermits 
are  good  for  two  years,  but  additional  jiermits  are  re- 
(piired  for  extensions  or  alterations  to  jilaiis. 

There  are  now  in  Kansas  201  water-works,  of  which 
10  supply  surface  water  and  KiO  ground  water.  Of 
tlie  10  surface  supplies  21  are  subjected  to  mechanical 
filtration,  and  the  remainder  are  treated  in  various  wa)'s. 
'i'hree  of  the  cities  having  the  remaining  plants  voted 
bonds  in  December  for  filter  plants  and  it  is  boi)ed  that 
four  more  will  soon  take  that  step.  Tlie  State  Board  of 
Health  is  conducting  a  vigorous  campaign  to  secure  fil- 
tration for  all  the  unfiltered  .surface  sup])]ies.  In  many 
])arts  of  the  state  water  softening  is  much  needed.  Two 
.^^oftening  plants  have  been  under  consideration,  and  one 
will  be  built  in  1915. 

There  are  81  .sewerage  .systems  and  about  .")0  .«ewage- 
(lis])o.sal  works  in  Kansas.  In  addition,  two  treatment 
plants  are  under  construction  and  two  will  soon  be  built 
under  orders  from  the  State  Board  of  Health. 

Frequent  analy.ses,  for  the  most  part  weekly,  are  made 
of  all  the  surface  waters  of  the  state.  The  cities  buy 
their  own  containers  for  shipping  samjdes,  using  the  out- 
fit described  in  ExoiNEKiiiXG  News  of  Oct.  23,  1914, 
and  also  using  alkalinity  and  turbidity  kits,  which  are 
furnished  by  the  State  University  at  cost. 

Twice  a  year  tests  are  made  of  all  water-flltiation 
plants.  Ground  .su])])lies  are  inspected  and  .samples  an- 
alyzed once  a  year  or  oftener.  Sewage-disposal  plants 
are  inspected  and  tuned  up  twice  a  3'ear,  or  oftener.  The 
tests  and  inspections  are  made  by  the  Division  of  Water 
and  Sewage  of  the  State  Board  of  Health  under  the  direc- 
tion of  C.  A.  Haskins.  engineer,  and  with  the  aid  of  two 
a.^sistant  engineers,  Fred  B.  Hesser  and  J.  E.  Welker. 
The  laboratory  of  the  State  Board  of  Health  has  as  its 
director  C.  C.  Young.  He  has  four  assistants  working 
full  time  and  one  assistant  working  part  time. 
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By  R.  Flemixg* 


^'yj^'0/^^7^ — J)i.'<(iiss('s  flw  (listribuHun  of  winil 
pressure  on  a  sloping  roof,  referrinij  to  (lie  experi- 
vtents  of  Irminfjer,  Kernot,  Stanton,  Smith  and 
others.  Analyses  of  stresses  in  Fink  roof  Irtisses 
show  that  a  uniform  vertical  excess  load  is  suffi- 
cient to  take  care  of  wind  stresses  if  riijid  mem- 
bers are  used.  In  h'neebraced  mill-building  bents, 
wind  corrections  are  necessary.  Suction  effects 
are  to  be  neglected  except  as  regards  anchorage. 
Recommends  wind  pressures  and  unit  stresses,  and 
discusses  s/iciial  linicing. 

In  desi.iiiiiiig  ordiiiaiv  luill-biiikliuiis  il  id  common 
practice  either  (1)  to  neglect  the  wind  stresses  or  (2)  to 
calculate  them  in  accordance  with  some  textbook  method 
and  then  tone  down  the  results.  In  doing  the  latter,  the 
general  practice  of  designing  buildings  is  followed,  in 
conformity  to  which  structures  have  been  built  that  have 
rendered  excellent  service  for  many  years.  To  bridge  the 
gap  between  theory  and  practice,  recourse  is  being  had 
bj  some  to  what  might  he  called  a  new  school,  which  has 
advanced  new  methods  and  new  experimental  results.  In 
tlje  present  article  this  school  will  be  briefly  reviewed,  its 
conclusions  negatived,  and  textbook  assumptions  made 
to  agree  as  near  as  possible  with  actual  conditions — the 
object  being  to  present  a  safe,  sane,  workable  method  ol" 
determining  and  making  provision  for  the  wind  stresses 
in  steel  mill-buildings. 

Amount  and  DisTnint'TioN  ok  Wixd  Stresses 
A  recent  writer*  of  the  new  school  states  the  case  thus : 

In  a  high  wind  the  maximum  pressure  against  the  roof 
is  at  the  windward  eaves.  The  pressure  decreases  upward 
on  the  windward  slope,  and  is  zero,  it  is  claimed,  at  a  point 
three-fourths  the  distance  to  the  ridse.  Beyond  the  zero 
point,  up  to  the  ridge  and  down  the  leeward  slope,  the  pres- 
sure Is  negaflve.  The  wind  deflected  upward  by  the  wind- 
ward surface  of  the  roof  rarefies  the  air  over  the  leeward 
surface,  which  allows  the  air  inside  the  building  to  exert  an 
upward  pressure  in  excess  of  the  downward  pressure  on  the 
roof.  In  other  words,  there  is  direct  or  inward  pressure  on 
the  windward  slope  of  the  roof,  centei-  of  pressure  below 
middle  of  slope,  and  at  ridge  and  on  all  of  leeward  slope, 
there   is  outward    pressure   or   suction. 

SfCTIOX   OX   1?()()K 

In  1894,  J.  0.  v.  Irmingcr.  iiiiiiiagor  of  the  Copen- 
hagen Gas  Works,  made  a  numl)er  of  experiments  on  wind 
pressure,  Ihe  descri})tion  and  results  of  which  he  cm- 
bodied  in  a  ])aper'''  to  which  reference  is  often  made.  A 
rectangular  opening  about  GVjxIl  in.  was  made  in  a 
chimney  5  ft.  in  diameter  and  KM)  ft.  high.  Into  this 
opening  was  inserted  a  conduit  IVii^'^  '"■'  polished  on 
the  inside  to  reduce  friction.  Currents  of  air  were  made 
10  strike  plates  and  models  placed  in  this  conduit  and  the 
resultant  pressure  registered.  A  model  of  a  pitched  roof 
v/ith  45°  slopes  showed  a  normal  uplift  on  the  leeward 
side  due  to  suction   three  times  as  great  as  the  normal 

•American  Bridge  Co.,   30  Church   St..   New   York   rity. 
'"Tngurnnce    Englneoring,"    AutiuHt,    1»12. 
'"RnglnoprlnB   Npwb."    Feb.    14.    1896:    "Englneerlntt."    I>ei- 
7,   1895;    I'roc.   Inst    <'lv.    Rngrn,,   Vol.   CXVIII.   p.    4BS. 


jiressure  on  the  windward  side.  The  conclusion  drawn 
v>as  "if  the  author's  experinunts  on  models  represent  the 
facts  with  regard  to  buildings,  the  methods  witii  wiiicii 
roof  principals  are  commonly  calculated  for  wind-pres- 
sure need  revision."  An  enthusiastic  admirer  of  Irminger 
vvrites,"'  "It  will  be  due  to  him  that  wc  surely  in  the 
future  shall  save  tons  of  material  in  our  roofs." 

In  1891-94,  Prof.  W.  C.  Kernot,  of  the  University  of 
Melbourne,  made  the  experiments  connected  with  his 
name.*  By  means  of  a  gas  engine  and  propeller,  he  dis- 
charged a  jet  of  air  12  in.  by  10  in.,  placing  into  this  jet 
the  plates  and  models  he  wished  to  test.  He  concluded 
that  the  usual  method  of  calculating  wind  stresses  in 
roofs  applied  only  to  roofs  supported  by  columns  under 
which  tlie  air  could  blow  freely.  With  roofs  of  a  low 
pitch  resting  on  walls  having  parapets,  he  found  a  tend- 
ency to  an  uplift. 

In  1893  and  later,  T.  E.  Stanton,  of  the  National  Phys- 
ical Laboratory,  England,  made  the  experiments  which 
have  become  widely  known  from  the  papers  he  contrib- 
t:ted  to  the  Institution  of  Civil  Engineers.'  From  ob- 
servations on  models  of  roofs  the  sides  of  which  were  3 
in.  by  1  in.  and^ sloped  at  30°,  45°  and  60°,  placed  in  a 
current  of  air  having  velocities  of  10.0,  13.6  and  16.S 
miles  per  hour,  he  writes,  "The  e.xperiments  appear  to 
indicate  beyond  question  the  importance  of  a  consider- 
ation of  a  negative  pressure  on  the  leeward  side  of  roofs." 
From  later  experiments  on  pressure  boards  5x5  ft.  to 
10x10  ft.,  he  found  the  coefficients  of  wind  pressure  to  be 
as  follows : 

STANTONS     COEFFICIENTS     k     IN     FORMUL.A.     Pn     =     kV- 

(a)  Roof   mounted   on    columns   through    which    air   can   pass 

60'  45°  30° 

Windward   side     +0.0034  +0.002S  +0.0015 

Leeward   side  negligible 

(b)  Roofs  of  buildings  in  which  the  pressure  on  the  interior 

may   be    affected    by    the  wind. 

60°  45°  30° 

Windward    side    +0.0034  +0.0028  +0.0015 

Leeward   side        — 0.0032         — — 0.0022 

This  coefficient  gives  the  normal  pressure  on  roof  sur- 
face in  lb.  per  sq.ft.,  if  V  is  the  wind  velocity  in  miles 
j.er  hour,  the  wind  blowing  horizontal. 

Prof.  Albert  Smith  in  a  i)aper  read  before  the  West- 
ern Society  of  Engineers,  November,  1910,  entitled 
"Wind  Loads  on  Mill  Building  Bents,""  among  his  cou- 
(iusions  advocates  "placing  the  wind  loads  equally  on  the 
two  walls,  and  inward  and  outward  on  the  windward  and 
leeward  roofs  respectively,  as  giving  important  changes 
of  stress  in  members  of  the  roof  truss,  as  giving  less  stress 
ill  the  kncebraccs  and  column.s.  and  as  permitting  the 
rational  design  of  the  girts,"  In  1912,  he  made  a  num- 
ber of  observations  on  a  model  building  6  ft.  wide  by 
15  ft.  long,  with  wall  heights  of  I,  5  and  6  ft.  In  n 
paper  "Wind  Pressure  on  Buildings,"'  he  writes: 

'Thfoclore    Nielsen,    "Engineering,"    Oct.    9,    1903. 

"Engineering  Record,"  Feb  10,  1S94:  Proc  Inst.  Civ. 
l".iigr.M,  Vol.  n.XXI,  p.  21S;  Australian  .Vssodation  for  the 
Advancement  of  Science,  Vol.  V  (IS93),  p.  573,  Vol.  VI  (1895), 
p.    741. 

"I'roc.  Inst.  Civ,  Engrs.,  Vol.  CLVI,  p.  78,  Vol.  CLXXl,  p.  175. 

"Journal    Western   Soc.    Engrs..    February,    1911, 

'Joiiriiiil    \V«'stern    Soc.     Engrs.,    December,    1912. 
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The   orillimry    incihoilH    of   nnmimlnR   wind    load*   on    mill 

bulldlnKH  uiiKlit  to  l>i<  Miiiiiowlmt  ii-vIni'iI.     For  (hi<  rniin  of  root 

truiiaofi  on  niiiHonry  wiilln,  or  on  hIci'I  hrntN  with  lonu  illau- 

onnla,  u  mucIIom  i-fTi-ct   In   th«  iioImIiImh  huml  of  0  4  of  tho  unit 

winti    prcMMiiii'   Hlunilil    b.-   phicod    on    ih,.    |..i-vviir.l    roof   of   nil 

rlom-'l    liiillillnKH,  tind  a    |>ri<HHiii'v  i»-  Murtlon   iIitIvimI   from   th« 

I      cuivt<«  ilruwii   from   tlii'  oliHorviitloiiN   iiIikimI   nn    llic   wlmlwiird 

j      roof       Th«>    ri'MiilthiK    Hlii'HHi'H    will    not    noly    lii<    ilKTi'i'i'iil    In 

•monnt    from    lliosf   <  oiii|iut<<d    on    llu«   iinmnt    IiuhIn,    Init    will 

'      In   many    nn'oilxTH   dllTrr  um   lo  hIkii.      Wliiil    loiidM   on   |inillni« 

nilKht    In    nioHt    cnm-M    lie     i-ntln-ly     noiltli'il.     *     •     *     •     In 

bulldlnKM  with  knofbincod  bi'ntH,  In  luldltlon   to  lhi<  pr«<'«illnK 

polntH,  (h«<  Hni'ttonM  on  tho  li'i-wiird  wiill  Nhontd  b<-  roniibb'i'i'd. 

I'nif.  HoiinliiiMii,  Uiiivcisilv  (if  Xcvaila,  in  1!U1  iinulc 
tx|u'riiiu'iil-;  on  .\  imdiIcI  iiinl'  1(1  f(.  loiiif.  cinli  sliipc  (!  ft. 
witli',  ivsliiii:  (HI  Willis  I  ft.  Iii;,'li.  His  I'liiifiiisioiis  arc 
giniilnr  ti>  lluisi-  i>f  I'mf.  Smitli."" 

All  Kiif;Iisli  ti'xtliook,  I^iioiitiiiorcV  Slni<liiral  liiuji- 
tirtriiKj,  lirsl  issued  in  lilOS,  quotes  the  Stiinlon  experi- 
iiu'iits  as  aiitlioiity  and  tlie  stress  dia;,'rains  for  tlie  roof 
truss  sriveii  are  made  with  the  wind  forces  so  aetiiijj.  The 
lieadinir  of  the  section  is  siun i (leant :  "Stresses  Due  to 
AViiul  Pressure  and  Wind  Sim' ion." 

'Anotlu'r  English  texthook,  Andrews'  The  Thvonj  and 
Design  of  SInirturcs,  in  an  appendix  to  the  last  edition, 
l!)i;3.  calls  attention  to  Stanton's  conclusions  and  gives 
n  stress  diaf;rani  for  a  truss  with  the  wind  loading  in  ac- 
cordance with  those  conclusions.  In  mentioning  the 
stresses  due  to  suction  on  the  leeward  side  the  author 
writes,  "Few  designers  apjiear  to  have  allowed  for  this 
ill  their  calculations  for  roofs,  but  the  question  is  of  cou- 
sideralile  iin])ortance  and  the  results  of  these  experiments 
should  either  he  dis])roved,  or  allowance  should  be  made 
for  tlicni  in  design." 

Maiburg  in  Framed  Stmchircs  and  (lirdns  alludes  to 
the  ex])eriments  of  Kcriiot,  Iriiiinger  and  Stanton  and 
reproduces  one  of  the  Irminger  sketches.  His  practical 
conclusion  is : 

The  expei'inients  of  Kernot,  Irminger  and  .'>tanton  were 
made  on  much  too  small  a  scale  to  admit  of  quaiititiitive  de- 
ductions applicable  to  conditions  in  practice.  They  are  val- 
uably susKestive,  however,  in  calling  attention  to  conditions 
which  were  previously  not  generally  or  adequately  recoKni/.ed. 

^A'ith  this  conclusion  the  writer  is  in  thorough  accord. 

Sklkctinc  a  Wind  riiEssnti:  voii  DEsuiX 
Our  knowledge  of  wind  pressures  is  very  iin])erfect.  It 
is  generally  agreed  that  the  fundamental  equation  P  = 
kV-  is  correct  for  horizontal  wind.  There  is  little  dispute 
that  for  wind  with  a  uniform  velocity  and  normal  to 
plates  of  moderate  size,  the  value  of  h  is  from  0.00.32  to 
0.00-i.  Of  the  formulas  for  wind  ])ressure  on  inclined 
surfaces  our  best  knowledge  indicates  that  of  Duchemin 
as  the  most  accurate.    It  is 

_  2  S171  A 

^"  ~  ^1+sin^A 
There  remains  to  be  assigned  a  value  to  V.     Average 
wind  velocities  for  a  day  or  a  month  or  a  year  are  use- 
less.   Shall  the  highest  wind  velocity  on  record  be  takeu? 
Is  this  likely  to  occur  again? 

It  is  useless  to  attem])t  to  make  provision  for  torna- 
does or  violent  hurricanes  "against  which  neither  care, 
nor  strength,  nor  wisdom,  can  avail."*  Such  storms  are 
limited  in  area  and  come  but  seldom,  perhaps  once  in  a 
(entury.     The  endeavor  to  make  a  mill-building  strong 

'Journal   Western    Soc.    Engrs.,   April,   1912. 

•This  is  the  way  it  is  stated  in  the  Foreword  of  a  little 
volume  issued  by  the  Home  Insurance  Co.,  of  New  York,  advo- 
cating windstorm  and  tornado  insurance.  More  than  a 
hundred  photographs  in  this  volume  of  wrecks  caused  by 
windstorms   illustrate   the   truth   of  the  Foreword. 


eliongli  to  n-Hl'Mt  Ihcm  would  iml  only  inld  greatly  to  (he 
cohI  but  Would  be  ilie(Tective.f 

The  liiKbest  wii'd  velocity  ic(ordi'<l  in  .N'cw  York  City 
since  1h7I  by  tin-  I'.  S.  Weatber  llureau  was  '■>(>  milcH 
per  hour  HiiH(ained  for  a  period  <>(  (ive  iiiinideH.  During 
one  minute  of  tliii(  (iliie  the  vebcity  was  (•-'•t  miles  per 
hour,  ThiH  was  in  Keli.  '.i'-l,  \*)\'i,  a  Kobinson  ancmom- 
I'ler  in-iiig  used  ill  the  same  location  as  a(  present,  about 
'»'<»  fl.  above  the  roof  of  the  .'l.'5-Htory  building  at  17  Hat- 
(eiy  I'lace.  ,\  reiorded  velocity  of  HO  to  !)0  miles  is  not 
uncommon.  A  reconled  velocity  of  i'O  miles  per  Innir 
etuiecled  by  the  Weather  Hureaii  formula  gives  an  actual 
velocity  of  (ill.'v'  miles  per  hour.  With  this  valut;  in  the 
formula  /'  —  k]"\  k  =  O.dOl,  (he  normal  pressure  is 
!!».'J  lb.  per  stpiare  foot  on  a  vertifal  surface.  Wind  pres- 
sure increaseH  with  the  distance  fioiii  the  ground  and 
decreases  |ier  square  foot  as  (be  area  Ixjcomes  larger. 
When  it  is  reiiiembcreil  (bat  (be  instrument  above  men- 
tioned is  about  KIO  ft.  from  the  ground  and  the  cups 
are  only  I  in.  in  diameter,  (he  assumptions  that  will  be 
made  of  a  horizontal  wind  force  of  20  lb.  per  sq.ft.  in  de- 
signing the  tru.s.ses  of  mill-buildings,  and  ^^)  lb.  in  de- 
signing coliiiyns  and  kMccbraces,  seem  to  lie  amjile  and 
fully  warranted. 

\\(\ii  Sti!f:s,sks  i.v  I'ooi-  Timssks 

Roof  trusses  resting  on  brick  walls  will  first  be  con- 
sidered. The  exam|)Ie  taken  will  be  a  roof  truss  as  in 
Fig.  1,  with  pitch  of  G  in.  to  1  ft.,  and  span  of  GO  ft. 
e.  to  c.  of  bearing  j)lates.  Trusses  are  IG  ft.  apart  on  cen- 
ters. For  a  horizontal  wind  from  the  left,  with  pressure 
of  20  11).  ])er  sq.ft.  on  a  vertical  surface,  the  normal  pres- 
sure on  a  surface  inclined  G  in.  to  1  ft.  will  be  (by  l>u- 
eheniin's  formula)   1  1.0  lb.  per  .sq.ft. 

The  following  cases  will  lie  considered: 

(1)  AVind  load  of  l."i  Ih.  jier  sq.ft.  or  2013  lb.  per 
panel,  normal  to  one  slope  of  mof,  both  ends  of  truss 
fixed. 

(2)  Loads  as  in  (I),  left  end  fixed,  ri^lit  end  on 
rollers. 

(:i)  Loads  as  in  (1),  left  end  rollers,  right  end 
fixed. 

(4)  Load  of  \')  lb.  per  sq.ft.  expo.scd  surface  or  2012 
lb.  per  jiaiiel  on  both  sides  of  the  roof,  the  loads  ap- 
plied vertically. 

The  stresses  for  these  four  cases  are  tabulated  below : 

It  is  seen  at  a  glance  that  Ca.se  4  is  sufficient  to  cover 
wind  stres.ses.  The  slight  excess  in  a  ft-w  members  found 
in  the  other  eases  is  negligible,  es])ecially  when  they  are 
considered  with  the  combined  stresses  due  to  all  loads. 

A\'ith  the  same  wind  velocity  as  before,  according  to 
Stanton,  the  pressure  on  the  windward  slope  is  about 
714  lb.  per  sq.ft.  and  --/,-  times  7V2  or  11  lb.  per  square 
foot  negative  ])ressure  or  suction  on  the  leeward  side. 
The  forces  acting  upon  the  truss  are  as  in  Fig.  2  (reac- 
tions are  for  both  ends  fixed,  wind  sheSr  equally  divided), 
while  Fig.  .3  is  the  stress  diagram  for  both  ends  fixed. 

The  tabulation  of  stresses  given  below  is  for 

(5)  Both  ends  of  truss  fixed. 

(6)  Left  end  fixed,  right  end  on  roller.-?. 

(7)  Left  end  rollers,  right  end  fixed. 

It  might  be  stated  here  that  all  the  above  cases  with 

tEditor'.s  Note — This  argument  in  its  terms  applies  just  as 
much  to  office  buildings  and  all  other  structures  as  it  does  to 
mill  buildings.  The  author  probably  means  to  emphasize  the 
cost    limitation,    for    mill-buildings    alone. 
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one  end  on  rollers  are  hypothetical,  as  roof  trnsse.«  under 
100-ft.  .«pan  are  seldom  built  with  other  than  fixed  ends."* 
Krcommen'dkd  Dksiox  Load — Maviniuni  wind  load- 
ing comes  seldom  and  lasts  hut  a  siiort  time.  The  work- 
iuff  stresses  used  for  this  loadiui^  uiav  therefore  he  iu- 


lions  wore  made.  For  a  truss  restins:  on  l)rick  walls  the 
tendency  to  an  uplift  can  be  met  by  firmly  anchoring  it 
at  the  ends.  The  tendency  to  reversals  of  stress  can  be 
siitliciently  met  by  using  stiff  shapes  for  all  members; 
flats  and  rounds  have  no  place  in  an  ordinary  roof  truss. 


Fi. 


1.     SiMPT.K  Roof  Tru.^s  Ana- 
lyzed FOK  Wind  Stkes.ses 


Pigs.  2  akp  3.     Roof  Tituss  I'xnER  Wind  PRKssi'iiK  axd  SL'cTn).\. 
WITH  Sthkss  Diagka.m  KOI!  BoTii  Exus  A.XCHOr.ED 


STRESSES    IN    ROOF    TRUSS  FIG.    1.     PRES.SURE    ONLY 
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creas"d  .)((%  above  those  used  for  ordinary  live-  and 
dead-loads.  A  wind  load  of  lo  lb.  per  sq.ft.  is  thus  equiv- 
alent to  a  load  of  10  lb.  using  the  working  stresses  for 
other  loads. 

The  snow  load  varies  from  20  lb.  jier  sq.ft.  horizontal 
projection  in  the  latitude  of  Xew  York  City  to  30  lb.  in 
parts  of  New  England.  This  is  equivalent  to  16.6  up  io 
25  lb.  vertical  load  jut  sq.ft.  surface  of  a  6-in.  pitch 
roof. 

For  combined  snow  and  wind  a  load  of  2.5  lb.  per  sq.ft. 
over  entire  surface,  acting  vertically,  is  ample  for  roofs 
in  the  latitude  of  New  York  City.  If  to  this  is  added  the 
weight  of  trus,ses,  purlins,  and  roof  covering,  reduced  to 
square  foot  of  exposed  surface,  we  have  the  total  load 
for  which  the  ordinary  roof  truss  should  be  designed. 
However,  not  less  than  40  lb.  should  be  used  except  in 
tropical  climates  with  no  snow,  where  the  minimum  load- 
ing should  be  30  lb.  Where  snows  are  severe  .")  to  10  lb. 
should  he  added  to  the  H)  lb. 

.\o  .Xm.owance  FOit  StCTiox — Turning  to  the  tabu- 
lation of  stre.s.«es  found  by  the  Stanton  assumptions,  and 
taking  into  account  the  total  stre.sses  from  all  loads,  the 
saving  due  to  reduced  wind  stresses  is  small.  A  serious 
objr'clion  to  taking  advantage  of  even  lliis  saving  is  thai 
with  a  monitor  along  tiie  ridge,  or  openings  in  the  build- 
ing and  roof,  the  closed  roof  may  become  a  partly  open 
roof,  thus  changing  the  conditions  for  which  the  assump- 

•Rditor's  Note — The  wind  Hliear  may.  however,  come  whony 
on  one  oi'  the  other  w  4II,  ilii"  tu  iuiei|iiiil  beddint;  u(  the 
Mtichor  bolt.-)  or  to  temperutuie  movement.  The  condition 
Ihen,  UH  ri-»rardB  the  present  cnlculatlun,  Is  Identical  with  one 
end    on    roller.-*. 


Tlie  «Titer  t)elieves  that  the  assumption  of  a  total  uni- 
form load  per  square  foot  of  exposed  surface  applied  ver- 
tically at  the  panel  points,  with  the  saine,working  stresses 
used  throughout,  is  s])ecially  well  adapted  to  the  design 
of  roof  trusses. 

Wind  .Stresses  in  Knerbraced  Bexts 

Kxi:ehi!\(  i:i)  Bents — The  ca.«e  of  an  intermediate 
transverse  bent  of  a  kneebraced  mill-building  will  no\. 
be  considered.  The  example  taken  will  be  that  shown  in 
Fig.  4  ;  s])an  60  ft.,  roof  pitch  6  in.  to  1  ft.,  height  14  ft. 
to  foot  of  kneebrace  and  20  ft.  to  bottom  chord.  Trusses 
are  16  ft.  apart  c.  to  c. 

The  wind  pressure  will  be  taken  at  15  lb.  per  sq.ft. 
l)erpendicular  to  the  sides  of  the  building  and  the  cor- 
responding normal  component  on  the  roof  at  11.2  lb. 
fp\)r  buildings  over  25  ft.  to  the  eave  line  the  normal 
(omponent  of  a  wind  load  of  20  lb.,  or  14.0  lb.,  would 
be  used  for  the  roof.)  The  columns  are  as.sumed  par 
tially  fi.xed  at  the  lower  end,  with  the  jioint  of  contraflex- 
ure  at  one-third  the  distance  between  the  lower  end  and 
the  foot  of  the  kneebrace;  the  upper  ends  are  considered 
siipjmrted.  The  wind  shear  is  divided  equally  between 
the  (wo  columns.    Fig.  5  is  the  stress  diagram. 

Hending  moments  in  the  colunnis  are  as  follows: 

.\t  the  foot  of  windward  eoluinn   12.320  ft.-lb. 

.\t   foot  of  leeward  column    14.!M0  ft.-lb. 

At  foot  of  windward  kneebrace 1!),410  ft.-lb. 

.\t   foot  of  Krward   kneei)race   20.870  ft.-lb. 

It  is  .seen  that  the  maximum  bending  moment  is  at  th" 
foot  of  the  leeward  kiieeiirace. 
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Ifrco.M.Mi  NIMH  Ml  iiioi) — K(»r  iinll-l.nildiiij;  lM•n^^  tli. 
V  litt-r  lirsl  ili'tcnimu'-.  tin-  sIivshih  hi  llic  tniHH  iliic  to  i 
lotnl  iiniforin  loud  iiiiil  llii'ii  |iro|ioi'tioiiH  it  for  tlic  siitiu'. 
Tlic  onliiiarv  wnikiii;;  vnliics  fm  iiiciliuiii  Hto-I  arc  ;,'i'ii- 
cnill.v  used—  1  (!.(»(•(»  Ih.  ]icr  s(|.iii.  ii\  nil  iciiHiun  mid  (n-- 
diitrd  liv  foriiiiilii)  for  >;whh  roin|)n'ssioii.  If  the  wind 
jiliTs.M's  in  liny  nu'iiilicr  from  Kij^s.  I  mid  5  arc  ^^rciilrr 
tlimi  lilt*  wiiiil  slr«>ssi'<  from  flic  nniform  wind  ioiidin^  of 
!(>  111.  per  s(|.fl.  ii|t|)licd  vcrticiillv.  tlinl  mcmlicr  is  pni- 
|Mirlioiicd  for  llic  inii\iiniiin  wind  stress  pins  the  strcHHOM 
from  llic  iiniforin  loads  oilier  tliaii  wind,  nsiiij»  working, 
etrcsKos  AO'/r  more  tliaii  in  llie  lirst  calculation;  Inil  in 
no  case  is  a  less  section  used  than  tlial  lirsl  olitaincd.  The 
nienibors  he  and  /<,r,  will  ^enerallv  need  lie  iiicreaHed ; 
often  cil  and  r,(/, ;  occasionally  //'/.  <jf,  .'//,  and  '/,(/,.  A 
reversal  of  stresses  is  noted  in  ocrlain  memlu'rs.  particii 
larly  in  /"■  and  tlic  lower  chord.  The  diafjonals  hr  and 
/>,(■    laii  lie  made  of  two  aiifjles  instead  of  one  as  when 


fcr  the  IraiiKNcrHc  tliriit.1   from  the  wiiirl  uh  well  as  that 

from  the  .  rancN  to  tl ikIx  of  the  Iniildinf;  hy  mcanK  cf 

diii;;oniil  hraciiiK  in  the  plane  of  llie  lower  chords  of  the 
triiMW.  and  llicncc  hy  diapmals  in  llii'  ends  of  the  liiiild- 

in>,'  to  the  ^(roiiml.     OpciiiiijjH  in  tl nds  often  interfere 

with  this  expedient.  Neither  is  il  fcasildc  in  hiiildin;,' 
M)  Ion;,'  an  lo  recpiire  provision  for  lon;,'iliidinal  c\pan- 
nioii  and  contraction  due  to  r'ian;,'cs  in  tenipi'ialiiic. 

In  all  cases  dia;;onal  hraciii;.'  should  lie  inlnidiiced  iiit" 
llie  planes  of  holli  lop  and  hotlom  chords  for  Htilfness  a> 
well  as  to  laki'  cnlculateil  stresses.  This  applies  alno  to 
roof  Inisses  restin).'  on  hrick  walls.  Adjiislahlo  rods  can 
he  used  for  t<ip-ehord  hraciii;;.  hut  the  bracing  of  Uio 
liottom  ilu.rd  »li<iiild  he  entirely  of  antflnH  or  other  rigid 
shapes,  willi   liolled  or  riveted  connections. 

The  ends  of  a  hiiililiiig.  the  jrahlcs  in  particnhir,  arc 
more  liahlc  lo  he  severely  strained  from  wind  than  an\ 
oilier   portion   of   the  Iniildinii.     (icnerally   diagonals   in 
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(ICiiual    shears;   contraMe.Mii-f 

de.sijriicd  for  lension  alone.  Tiic  compressive  stresses  in 
the  lower  chord  an-  overcome  by  the  tensile  stre.sses  due 
to  the  dead-load.  The  kneebraccs  have  wind  .stresses  onlj, 
pud  are  proportioned  for  the  larger  working  stresses. 

The  cohiinn  is  first  jiroportioned  for  carrying  the  di- 
rect stress  due  to  the  total  nniform  load  from  the  truss. 
noting  the  flange  area  required.  From  the  raa.xiimun 
bending  moment  due  to  the  wind,  as  in  Fig.  4  and  5,  the 
sectional  area  required  for  the  flanges  is  found  using  the 
larger  working  stresses  and  considering  the  column  as 
a  beam.  If  this  tlange  area  is  not  more  than  one-third 
(,f  that  first  found  no  change  is  made;  if  more  than  one- 
third,  the  excess  is  added.  The  compressive  stress  ilue 
lo  overturning  need  not  be  considered  unless  it  exceeds 
the  stress  from  the  wind  portion  of  the  uniform  roof 
load. 

(ili!Ts — The  side  and  end  girts  are  |)roportioned  as 
beams  supported  at  each  end  with  a  uniform  horizontal 
load  of  15  lb.  per  sq.ft.;  an  extreme  fiber  stress  of  2I,00'> 
]l».  per  sq.in.  is  used. 

The  girts  arc  apparently  the  simplest  portion  of  the 
luilding  to  design,  but  if  oh.servation  and  experience 
count  they  are  the  most  difticult.  Side  and  end  girts  of 
:Uy^x'2V2-\"l4-iii.  or  fu-in.  angles.  16  to  20  ft.  long  anrl 
•i  ft.  apart,  are  still  in  use  after  20  years'  .service,  in  de- 
liaiice  of  all  figures.  Notwithstanding  this,  such  design- 
ing practice  is  reprehensible. 

Spkcial  Cases  or  Mill-IUildinc;  Hi;A(i\(i 

Traveling  cranes  running  through  a  building  often  bar 

die  use  of  kneebraces.    The  gussets  connecting  the  trusses 

to  the  columns  should  then  be  as  large  as  possible  and 

calculations  made  accordingly.    An  ideal  wav  is  to  trans- 
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oiie-tliird    height    to    kneebracP) 

llic  |iiancs  of  llic  cliiii'd-  of  ciicii  end  imiicl.  and  in  each 
did  side  bay  to  the  ground  will  be  sullicicnl  to  take  care 
of  the  induced  strcs.scs.  If  not,  the  shear  may  be  divided 
with  other  braced  bays. 

Special  types  of  buildings  should  lie  considcrcil  in  ref- 
erence to  their  own  requirements.  Open  sheds,  especially 
if  the  gables  are  closed,  may  have  an  uplift  as  well  as  a 
'crtical  load. 

(.'O.M.VIKNTS  0\     rilKli;    1 J  KCOM  M  KNDATIONS 

The  leafliiig  te.xthook  on  the  subject  of  mill  Imildingf 
is  Ketclmm's  Sled  Mill-/iinl(linfjs.  In  this  book  a  knee- 
braced  mill  bent  is  considered  for  four  cases: 

(1)  A  horizontal  wind  load  of  20  lb.  per  sq.ft.  on  the 
side  and  vertical  projection  of  the  roof,  with  the  columiih 
linged  at  the  base. 

(2)  Same  wind  load  as  in  Case  1.  willi  columns  fixed 
at  the  base. 

(3)  A  horizontal  wind  load  of  2n  lb.  per  sq.ft.  on  the 
side,  and  the  normal  component  of  a  horizontal  wind  loaf! 
cf  30  lb.  jier  sq.ft.  on  the  roof,  with  columns  hinged  at 
the  base. 

(4)  Same  wind  load  as  in  Case  '■].  with  columns  fixed 
at  the  ba.se. 

The  writer  believes  that  the  loads  of  2ii  and  'M)  lb.  aic 
larger  than  need  he  used.  The  columns  are  seldom  if 
ever  rigidly  fi.xcd  at  the  base,  neither  are  they  hinged. 
That  they  are  partially  fixed  and  the  point  of  contra- 
flcxure  is  at  one-third  the  distance  from  ha.«e  to  foot  of 
kneebracc  is  believed  to  he  nearer  correct  than  either  as- 
suming it  one-half  the  di.«tance  or  as.suniing  the  columns 
supported  at  the  base.  There  seems  no  good  reason  for 
assuming  a  normal  component  of  a  horizontal  wind  load 
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of  30  lb.  on  the  roof  while  a  liorizontal  wind  loarl  of  20 
lb.  is  taken  on  the  sides.  It  is  not  rlear  why  the  Hut- 
ton  fornuda  is  used  to  find  the  normal  component.  Near 
the  beginning  of  the  book  we  read,  ''Hutton's  formula  is 
based  on  experiments  whiih  were  verj'  erudc  and  probably 
erroneous.  Duehemin's  formula  is  based  on  very  care- 
ful experiments  and  is  now  considered  the  most  reliable 
formula  in  use."  The  specifications  near  the  close  of  the 
book  tall  for  the  Duchemin  formula  to  he  used  in  com- 
puting the  normal  wind  pressure;  by  this  formula,  for  a 
30-lb.  load,  the  IS-H).  normal  pressure  in  Cases  3  and 
4  would  be  22.4  lb.  The  only  increase  of  the  usual  work 
ing  stresses  allowed  is  2.')%  for  laterals  and  50%  foi 
combined  direct  and  flexural  stress  due  to  wind.  This  in- 
crease does  not  apply  to  the  combination  of  wind  with 
other  loads  though  with  the  maximum  wind  load  a  min- 
imum snow  load  of  10  lb.  per  sq.ft.  is  allowed.  (For 
the  purpose  of  aiding  those  who  wish  to  make  compari- 
sons the  same  roof  truss  and  bent  have  been  taken  in 
this  article  as  found  in  Ketchum.) 

The  chapter  on  "Iron  and  Steel  Mill-Building  Con- 
struction" by  G.  H.  Hutchinson  in  Johnson,  Bryan  & 
Turneaure's  Modern  Framed  Structures  considers  three 
cases  of  a  mill-building  bent,  arriving  at  conclusions  sim- 
ilar to  those  of  Ketchum.  The  method  of  obtaining  re- 
actions and  moments  is  quite  abstruse  and  difficult  to 
follow.  No  mention  is  made  in  the  chapter  of  working 
stresses  to  be  used. 

Smith,  in  "Wind  Loads  on  Mill-Building  Bents,""  as- 
sumes a  total  horizontal  wind  force  of  30  lb.  per  sq.ft. 
on  the  bent  considered  in  this  article.  The  pressure  on 
the  sides  is  divided  equally  between  the  two  columns. 
One-third  of  the  normal  component  of  the  total  pressure 
on  the  roof,  found  by  Duchemin's  formula,  is  taken  by 
the  windward  slope  and  two-thirds  as  suction  or  an  out- 
ward pressure  on  the  leeward  slope.  The  bases  of  the 
columns  are  considered  hinged.  Comparing  his  results 
with  those  obtained  by  Ketchum,  he  shows  reduced 
stresses  but  is  unfortunate  in  the  example  selected  for 
comparison :  Ketchum's  stresses  are  taken  and  50%  is 
added  to  them  for  a  30-lb.  load;  but  Ketchu'm  calculate? 
his  roof  for  the  normal  component  of  a  horizontal  wind 
of  30  II).  and  the  side  for  20  lb.,  so  that  Smith  is  actually 
comi)aring  his  results  with  those  obtained  from  a  bent 
having  a  pressure  on  the  sides  of  30  lb.  per  sq.ft.  and 
on  the  roof  the  normal  component  (by  the  llutton  for- 
mula) of  a  horizontal  force  of  45  Ih.  per  sq.ft. 

However,  with  the  .-ame  wind  force,  the  Smith  method 
does  give  reduced  stresses,  especially  in  the  columns, 
kneebraccs  and  girts.  The  important  point  is  whether 
the.se  reductions  are  permissible.  In  a  modern  mill-build- 
ing the  sides  are  from  one-fourth  to  one-half  or  more  of 
glass,  a  large  pro|)ortion  of  which  can  bo  opened  to  permii 
of  ventilation.  If  opened  on  one  side  only.  Smith's  as- 
sumption that  the  pressure  on  the  inside  of  a  mill-huild- 
ing  is  a  nwan  between  the  windward  i)ressurc  and  the  lee- 
ward .suction  disappears.  In  a  high  wind  the  windows  on 
the  leeward  side  are  liable  to  be  open  and  those  on  the 
windward  side  <-loHed  ;  there  is  then  little  suction.  In  a 
building  the  sides  of  which  are  covered  with  sheet  metal 
(hero  is  always  a  |)robability  of  the  covering  on  oiu'  side  or 
jnd  being  removed  for  S  ft.  or  more  from  the  ground, 
thus  completely  doing  nway  with  tlie  suction  theory.  For 
these  rensons  it  \n  unwise  to  take  advantage  of  a  theory 


based  upon  assumptions  which  are  destroyed  by  a  prob- 
able change  of  conditions. 

In  conclusion,  while  the  methods  advocated  for  treat- 
iiig  wind  stresses  may  not  be  thonnighly  scientific,  they 
are  easih/  workable,  and  experience  proves  that  they  ar.z 
safe  and  sane.  The  load  of  15  lb.,  the  working  stress  of 
24,000  lb.,  and  the  assumed  point  of  contraflexure,  may 
all  be  criticized,  but  for  the  ordinary  mill-building  it  is 
more  rational  to  use  these  assumptions  and  make  strict 
provision  for  them  than  to  follow  the  present  method  ot 
giving  an  intellectual  assent  to  the  theories  of  tiie  text- 
iiook  and  ignoring  them  in  actual  i)ractice.  •    ' 
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.because  oF  the  ra[>i(l  deterioration  of  both  steel  and 
wood  due  to  the  climatic  conditions  and  to  the  neglect  of 
the  Panama  (Jovernment  in  maintaining  structures,  the 
late  Ricardo  M.  Arango,  Chief  Engineer  of  the  Republic, 
decided  that  so  far  as  jwssible  all  structures  should  be 
built  of  concrete.  This  decision  was  further  favored  by 
the  fact  that  frost,  one  of  the  most  destructive  forces 
against  concrete,  is  totally  absent  in  this  country.  Some 
experiences  with  the  structures  built  as  a  result  of  this 
decision  should  interest  engineers. 

Effect  of  Sea  Wateij  on  Concrkte 

The  first  structures  undertaken  were  a  wharf  and  a 
public  market  in  the  City  of  Panama.  The  wharf  and 
part  of  the  market  are  supported  upon  concrete  piers 
which  are  so  located  that  the  greater  part  of  each  pier  is 
between  high  and  low  tides,  which  is  the  region  in  which 
sea  water  exerts  its  most  destructive  action,  if  it  exerts 
any  at  all.  Tlie  location  of  these  piers  in  respect  to  the 
sea  is  best  shown  in  Fig.  1,  which  was  taken  at  low  tide; 
the  high  tide  often  goes  within  one  foot  of  the  cross- 
girders.  At  the  time  these  piers  were  being  placed,  the 
fall  of  1!)11,  there  was  considerable  discussion  as  to  the 
effect  of  sea  water  on  concrete.  In  view  of  this,  the  in- 
gredients of  which  the  concrete  for  different  piers  was 
conii)ose(l  was  varied  and  records  of  the  same  kept.  This 
variation  extended  to  the  stone  and  .^and  as  well  as  to  the 
cement,  to  the  ])roporti()ns  and  consistencies  of  the  mix- 
tures an<l  to  the  use  of  a  waterproofing  compound. 

All  of  the  sand  was  taken  from  sea  beaches.  The  stone 
was  of  varying  sizes.  The  chemical  compositions  of  two 
of  three  brands  of  cement  used  are  as  follows: 

No.  1  No  - 

Loss  on  iRnitlon   7.40';;.  I. :>:>''< 

SiUca     fUoxifle   (SiOa)    23.fi7  22.44 

Iron  oxide    (FesOj)    6.6.";  4.16 

Aluminum  oxide  (AI,0;,)   1.80  7.24 

Ciilcium  oxide  (CaO)    57.88  61.82 

Masnesium  oxide   (MkO)    1.28  lis 

Sulphur    trioxlde    (SOj)    1.33  1.82 

No.  2  was  a  (termaii  cement  and  No.  I  an  American. 
Neither  of  the  cements  analyzed  was  in  first-class  condi- 
tion, due  to  long  storage  and  to  breakage. 

In  the  mixtures  different  combinations  of  large  and 
small  stones  were  used.  The  proportions  varied  from 
I  :  ;i :  ()  to  I  :  4%:  12.  Tiic  lean  mixtures  were  due  to  a 
mistake  which  was  not  noticed  until  after  a  number  of 

•Box  23,  Ancon,  C.  55.,  Panama. 


I't'liniary    I.    I'.M.'t 


1-:  N  ( ;  I  N  !•:  k  in  n  (j    n  i-;  w  s 


215 


piers  had  lu'cii  |Mturc(l.  Tlip  coHsistpncy  vnri«'il  from  ii 
wot.  not  sloppv,  inixtiiro  to  a  comiiaralivrly  dry  one  in 
whi«'h  tlu«  foiicrolc  woidd  ju.st  (luakc  wlicii  raiiiiiiod. 

In  most  of  tin-  piors  tlu«  ctinorclr  was  laid  vvillioiit  ji 
wnttMproolinf,'  compound.  Uut  in  a  few  a  wattTproolin;^ 
grout  was  poured  in  n;:ainst  the  fate  at  tin-  tiiiu*  of  plac- 
ing.' tlu>  fonirt'ti>.  Tliis  watorprimlinfr  r*ini|MMind  was 
made  up  of  2  cu.fl.  of  iriui'iit,  I  i  ii.ft.  (if  san<l.  .'{  cpuirls 
of  stoik  solution  and  watrr  fnou;;li  to  make  a  x>"ont. 
Till'  stock  solution  was  mixed  in  tlie  prnpurtion  of  2  lli. 
rft\istic  potasli,  '>  lli.  powdered  alum  and  10  ipiarts  of 
water. 

In  constrtictin^  tlie  piers  tlic-  cMavatimi  wa>  nunh  .  the 
forms  placed  and  the  concrete  poured,  all  for  one  pier, 
durinir  one  low-tide  period.  In  most  cases  the  risin;:  tide 
would  follow  closely  tlie  iijiper  surface  of  the  concrete  as 
is  was  hrouirht  up.  .\11  the  concrete  was  thorou;,'lily 
mived  in  a  batch  mixer. 

.\fter  three  years"  exposure  to  tlic  sen  watiT.  limn  llie 
corners  of  each  jiier  tested   there  were  lirokeii  olf,  with 
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hammer  and  chisel,  two  pieces  of  concrete.  The  ])iers  then 
had  a  light  coverin<i  of  marine  animal  and  vcirctahle 
growth.  One  piece  was  taken  from  the  lower  part  which 
is  suhmerped  more  than  one-half  of  the  time,  and  the 
other  was  taken  from  the  part  whicli  is  above  liifih  tide 
and,  therefore,  which  is  at  no  time  in  contact  with  sea 
water.  Pieces  were  also  taken  from  .some  piers  which  had 
been  previously  built  and  which  had  been  exposed  to  the 
attioM  of  sea  water  for  at  least  five  years.  The  ])ieees 
were  tested  by  breakinfr  off  the  edges  with  the  hands,  by 
the  feel  and  by  the  appearance. 

In  all  ca.ses  withont  e.\ce])tion,  the  breaking  olf  of  the 
edges  with  the  hands  and  the  feel  revealed  no  difference 
ill  the  strength  between  the  two  pieces  taken  from  the 
upper  and  lower  parts  of  the  same  pier.  The  only  differ- 
ence that  could  be  detected  was  that,  in  the  piers  made 
of  lean  concrete,  the  pieces  taken  from  the  lower  ]>arts 
were  saturated,  while  those  taken  from  the  upper  parts 
were  dry.  If  sea  water  has  a  deteriorating  effect  on 
the  concrete  of  the  jiicrs  of  the  Panama  wharf  and  mar- 
ket, whatever  the  mixture  or  combination  of  ingredients 
used,  it  will  take  more  refined  methods  of  testing  than 
those  described  above  to  detect  it. 


Tile  fact  that  tlie  piocen  of  lean  concrete-  which  were 
haturaled  «howeri  lip  AN  well  as  the  jiieccs  not  subject  to  the 
action  of  wa  water  but  takm  from  the  same  pierH  would 
seem  to  indicate  that  sea  water  alone  docs  not  affect  con- 
crete. Had  thcMt  piern  been  located  in  rej(ionH  where 
nniderately  severe  c(dd  weather  prevails  at  times,  the  Hat- 
u rated  parts  of  the  lean  eonereteH  would  probably  have 
ilisintegrated. 

As  to  the  contention  that  a  cement  high  in  iron  o.xidc 
and  low  in  aluminum  oxide  iH  best  for  use  in  the  sea,  it 
is  to  be  observed  that  the  No.  2  cement,  which  was  nKod 
in  many  of  the  |)iers  and  which  had  the  usual  ainoiint  of 
aluminum  oxide,  did  not  show  any  inferiority. 

Several  of  tin-  rein  forced-concrete  beams  of  the  wharf 
lunl  to  be  placed  so  low  that  at  extreme-  high  tides  they 
are  in  part  sulimerged.  In  all  ca.ses  where  good  concrete 
covers  the  reinforcing  steel  it  is  pro]»erly  protected.  A 
))iece  of  No.  1  I  annealed  wire  whirh  was  not  more  than 
skin  deep  in  the  concrete  was  found,  upon  being  cut  out. 
to  be  as  good  as  when  it  was  |)Iaceil  three  years  previous. 

Hi;iNKOII<KI)-CONf|{KTK   RoOFS 

\\  hen  till'  designs  for  the  above  mentioned  wharf  ami 
market  were  coni|)lete  and  the  estimates  made,  it  was 
found  that  snflicicnt  money  had  not  been  appropriated  to 
complete  the  structures  as  designed.  To  effect  a  .saving 
the  engineers  decided  to  attempt  so  to  construct  the  roofs 
that  the  concrete  alone  would  be  water-tight,  thus  doing 
without  the  usual  felt  roofing  and  its  covering  of  gravel 
or  of  mortar. 

The  roofs  were  designed  i)y  tiie  writer  following  closely 
to  the  usual  practice.  The  slab  reinforcing  was  loose  bars 
designed  to  be  laid  straight  in  the  bottom  with  none 
bending  up  over  supports.  When  it  was  decided  to  build 
the  roofs  without  waterproofing,  it  became  evident  that 
something  had  to  be  done  to  control  the  location  of  the 
contraction  cracks  which  were  bound  to  occur,  and  to 
make  them  water-tight.  In  roof  work  thc.«e  generally 
coincifle  with  the  joints  which  mark  the  beginning  and 
the  ending  of  a  day's  work  or  of  a  .«ingle  .'^trctch  of  con- 
crete placed  in  one  operation.  Therefore,  the  provision 
for  making  them  wati!r-tiglit  was  located  at  the  joints 
in  the  middle  of  the  <labs  midway  between  the  beams, 
where  work  is  generally  begun  and  ended.  This  pro- 
vision consisted  in  ti'rning  nj),  as  it  were,  the  concrete 
of  the  slabs  at  the  joints,  thus  making  verv  shallow  and 
wide  troughs  which  slo])ed  toward  the  edges  of  the  roof. 
Then  to  make  water-tight  the  joint  between  two  adjacent 
tunied-up  edges,  it  was  capiJed  with  concrete.  This  is 
be.st  illn.strated  in  Fig.  2. 

In  accordance  with  this  scheme  the  roof  work  was 
started.  After  the  iir.st  forms  were  removed  it  was  found 
that,  although  none  of  the  caps  had  been  placed  over  the 
joints,  the  leaks  occurred  not  at  them  but  mostly  at  the 
beams.  This  indicated  one  of  two  things;  either  the 
cracks  at  the  beams  were  due  to  the  unequal  setting  of 
the  concrete  caused  by  its  greater  mass  along  them  or 
the  concrete  was  unable  to  resist  the  negative  bending 
due  to  the  absence  of  reinforcing  in  the  tops  of  the  slabs 
over  them.  That  the  joints  did  not  leak  to  any  consider- 
able extent  indicated  that  the  slabs  must  have  deflected, 
thus  ))roducing  a  tendency  to  close  them. 

This  ex])erienee  showed  that,  if  we  were  to  succeed  in 
making  the  roofs  water-tight,  we  would  have  to  change 
ou;-  methods.     Evidently  we  were  on  the  right  track  so 
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far  as  the  design  of  the  joint  was  concerned :  the  trouble 
was  at  the  beams.  To  proceed  on  the  assumption  that 
failure  here  was  due  to  the  unequal  setting  of  the  con- 
crete and  pour  the  beams  and  slabs  separately,  was  out 
of  the  question.  All  beams  were  designed  as  T-beams 
which  required  that  the  slabs  be  poured  with  the  beams. 
Therefore,  in  order  to  be  able  to  pour  them  separateh', 
a  change  in  the  design  would  have  had  to  have  been  made. 
To  do  this  was  impracticable  as  the  work  had  proceeded 
too  far  in  accordance  with  the  original  plans.  This  left 
only  the  alternative  of  resisting  tiie  negative  bending 
by  placing  reinforcing  in  the  tops  of  the  slabs  over  the 
beams.  This  was  done  and  apparently  with  success.  Be- 
sides this  change  the  form  of  the  joint  was  changed  to 
that  shown  in  Fig.  2,  which  was  suggested  by  Howard 
Gibbons,    the    construction    superintendent,    and    which 
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Z**°  DESIGN 
Fig.  2.     DKsKiNs  of  W'haisf  Hoof,  Paxama 

proved  to  be  successful.  The  caps  over  tlie  joints  arc 
>liown  in  the  view  in  Fig.  3. 

The  concrete  was  mixed  in  the  proportion  of  1:2:  4, 
medium  wet  and  was  kej)t  damp  for  at  least  a  week  after 
placing.  The  amount  of  water  used  for  tempering  it  was 
no  greater  than  that  required  to  work  it  properly  around 
the  reinforcing.  However,  the  concrete  in  one  of  the  best 
sections  of  roof  laid  was  exceedingly  sloppy  because  of 
having  i)een  poured  during  a  very  heavy  rainstorm.  Tt 
was  brought  as  near  as  possible  to  the  elevation  of  the  top 
without  allowing  stones  to  project  al)ove  the  finished  sur- 
face. Within  an  hour  after  placing,  a  thin  coating  of 
1  :  2  mortar  was  spread  over  it  and  troweled  to  a  smooth 
but  not  slippery  surface.  The  guides  for  the  screed  were 
supported  by  small  blocks  which  rested  on  the  slab  forms. 
In  some  ca.scs  tliese  were  left  buried  in  the  concrete  too 
long  with  the  result  that  at  tiiese  points  the  roof  leaked. 
Leaks  were  repaired  by  pouring  liot  pitch  into  the  cracks. 
During  the  hot,  dry  se-vson  the  roofs  shrink,  causing  the 
cracks  to  open  up  so  that  at  the  first  rain  of  the  wet  .'rea- 
son they  leak.  Rut  as  the  concrete  becomes  more  or  less 
saturated  with  water  they  swell  so  that  it  is  not  long  after 
the  beginning  of  the  rainy  season  before  tlicy  are  again 
pra(;tically  tight. 

It  cannot  lie  saiil  tiiat  these  roofs  are  a  siu'cess  in  th.e 
full  sense  of  tlie  word  thongli  what  few  leaks  do  occur 
do  no  harm.  It  shoiihl  Itc  n'nieml)ere<l,  however,  that 
these  roofs  were  not  originally  designed  witli  the  view  of 
making  them  water-tight  by  means  of  concrete  alone,  nor 
had  the  engineers  .seen  anything  in  the  engineering  liter- 
ature to  gnide  them. 

The  experience  gained  leads  the  writer  to  believe  that 
concrete  roofs  that  will  be  absolntely  water-tight  can  bo 
constructed.  To  do  this  tiie  slabs  must  be  designed  with 
that  purpose  in  view ;  they  must  have  sufficient  negative 


reinforcing  over  the  supports  to  resist  the  negative  bend- 
ing and  ample  steel  to  distribute  the  stresses  caused  by 
expansion  and  contraction  ;  the  concrete  must  be  properly 
laid,  having  the  top  coat  of  mortar  placed  soon  enough 
so  that  it  will  bond  witii  the  main  body;  and,  if  guides 
become  buried  in  the  concrete,  they  must  be  pulled  just 
as  soon  as  it  is  possible  and  the  holes  filled  with  mortar. 

Sea  Water  fou  Tempeiung  Concijeti': 

At  Puerto  Obaldia  on  the  Pacific  Coast  there  has  l)ecn 
constnu-ted  a  small  wharf  which  is  simply  a  reiul'orced- 
concrete  door  resting  on  precast  reinforced-concrete  piles 
oO  to  o(i  ft.  in  length.  These  had  been  made  a  little  over 
a  year  before  being  driven.     In  driving  they  were  sus- 


FiG.  ,3.     Poof  of  Wharf,  Showixg  Caps  ovei:  Joixts 

licnded  in  place  by  a  derrick  and  svmk  by  a  water-jet 
forced  through  li/^-in.  pipes  placed  in  tlie  centers  of  the 
iiilcs.  These  jjiles  rested  in  a  thick  deposit  of  sand  which 
was  overto])ped  by  about  6  ft.  of  alluvial  mud.  At  this 
port  it  was  verv^  dillicult  to  i)rocure  fresh  water,  and  all 
of  the  concrete  was  tempered  with  sea  water.  As  the  sand 
and  gravel  were  taken  from  the  sea  beaches,  everything  in 
the  wharf  i)r()per  except  the  cement  and  the  reinforce- 
ment contained  salt.  How  this  \inusual  amount  of  salt 
will  all'ect  the  wharf  in  years  to  come,  it  will  be  of  interest 
to  learn.  One  year  after  the  jjiles  were  nuule  an  ex- 
amination of  the  reinforcement  by  cutting  away  .some  of 
the  concrete  revealed  no  injurious  effects.  The  piles 
were  well  made,  the  concrete  being  well  mi.xed  and  placed, 
free  from  voids  and  verv  dense. 


Illntn   on   the   C'onittruction   of   Sine-Tar    Macadam    Roads — 

During  the  past  seven  years  I  have  laid  many  miles  of  slat;- 
tar  macadam  roads  for  the  Darlinjiton  Rural  District  Coun- 
cil. My  first  specification  for  carrying  out  this  class  of  work 
was  to  use  2 '4 -in.  bottom  coating  and  lV4-in.  fmishlnp  coat- 
ing, with  a  very  thin  sprinkling  of  clean  %-in.  untarred  slag, 
the  result  boing  that,  although  the  road  appeared  to  be 
rather  open  for  the  first  few  months  after  being  laid.  It 
eventually  faced  up  to  have  the  appearance  of  n  mosaic 
pavement.  I  found,  however,  that  I  could  get  enually  as 
good  results  and  a  road  more  suitable  for  the  tratllc  of  a 
rural  district  by  putting  down  the  road  with  material  con- 
sisting of  70^;  of  2U-in.  and  SO-;;  of  I'i-in.  ml.xcd  together 
and  laid  In  one  coat.  In  my  opinion  a  great  mistake  made  by 
road  surveyors  In  laying  a  tarred-slag  road  Is  the  use  of  ii 
fine  tarred  topping  material.  Almost  invariably  tl\ls  top- 
ping will  event\mlly  come  off  in  places. — .John  Robinson, 
Surveyor  to  the  Darlington  Rural  District  Council,  In  the 
"Surveyor,"  Nov.  20,  1914. 
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Dry    Saimdl   aimirjl   Oo-xfrr^ft  MSTrftunre 

vs.  MoirtiS&K^  jijjievji    .mcjic  W.^-^o', 

Block  Pavememts* 

^^  'riiKoiHii!  s.  (>\ii.ii.Mt 

In  tliis  ri)uiiti\  it  has  lu'cii  llic  ^ll^t(l|ll  fur  nmiiv  vearH 
to  Iny  wtHMl-liIock  imvciiunt  mi  n  loiicrctc  Itasr  willi  a 
rusliion  of  sand  (ir  a  licil  of  mortar  lii'twccn  the  Itasc  ninl 
till'  l)lo(ks.  At  incscnt  ill  l'',uiit|ican  cities  the  iiiiicn'tc 
Imisi'  is  laid  iifrlcillv  mikkiIIi,  and  the  Mocks  arc  placed 
directly  tlicicon.  thon;,'li  i:>  yi'ars  a;;o  a  mortar  lied  was 
used  in  London. 

in  order  tliat  American  |iiactirc  may  l)c  discussed  vvitli 
nnderstandinj,'.  tlie  speci  Ileal  ions  hhmI  in  llic  nnnncdi  of 
liiclimond.  City  of  New  ^'ork.  I'olluw  : 

Oil  tlw  Miirfm-.-  of  tlip  coticrotc  nIi.-iII  lit>  pluccil  a  ln-il  of 
|»an<Il  ch-y  mortar,  i-onipoHcd  of  1  part  of  cement  to  i  pnrtM 
of  saiul,    '•]   ni,  thiok. 

On  tin-  mirfaco  of  the  mortar  bed  nhall  l)e  set  HtitpH  of 
wood  X  hi.  wide  by  \i  Ui.  thick,  or  HtrlpH  of  Hleel  of  the  mime 
width  by  not  less  than  'i  In.  thick,  and  of  the  Krealest  IniKth 
convenient  for  liandllnK.  These  strips  shall  be  carefully  set 
parallel  and  about  ,s  or  in  ft.  apart.  runnliiK  from  curb  to 
curb,  ami  be  lmbedile<l  In  dry  mortar  thioiiKhout  Ihidr  lenKths. 
fio  that  the  top  surface  sh;ill  be  the  riM|ulrcd  depth  below  and 
parallel  to  the  urade  of  the  finished  pavement.  The  spac-i- 
between  two  strips  having  been  tilled  with  dry  mortar,  a  true 
nnd  even  surface  shall  be  struck  by  usInK  an  Ironshod 
strnlpht-edne  on  the  strips  as  guides,  and  .is  soon  .-is  tho  bed 
has  been  struck,  the  strips  which  would  interferi>  with  laying 
the  blocks  shall  be  removed  and  their  i)laces  carefully  tilled 
with  dry  mortar. 

On  this  dry  mortar  surface,  spread  and  smoothed  as  alcove 
to  the  proper  crown  and  srrade,  the  blocks  are  to  be  laid  with 
the  Kraln  vertical,  with  close  points  and  uniform  top  surfaces. 
In  courses  at  right  angles  to  the  line  of  the  street,  except  In 
and  lietween  car  tracks,  in  intersections  and  In  other  special 
cases,  when  they  shall  be  laid  diaKonally,  as  shall  he  directed. 

When  laid,  the  blocks  shall  be  covered  with  clean,  fine 
sand,  entirely  froe  from  loam  or  earthy  matter,  perfectly  dry 
and  screened  throuprh  a  sieve  havinK  not  less  than  20  meshes 
per  lin.in.,  the  sand  to  be  swept  and  brushed  into  the  joints. 
The  pavement  shall  then  be  rolled  with  a  4-  or  5-ton  roller, 
and  sand  spread  over  the  pavement  and  left  on  the  surface 
until  such  time,  when,  if  required  by  the  enjirineer,  the  pave- 
ment shall  be  swept  clean  for  final  inspection,  and  any  defects 
then   noted   shall   be   remedied. 

A  .«and  rusliion  is  intended  primarily  to  smooth  out  the 
roufihncss  and  inequalities  in  the  concrete,  so  that  the 
Mocks  rest  evenly  thereon.  Secondly,  the  yicldinji  surface 
of  the  sand  permits  the  roller  to  press  the  hlocks  into  it 
until  they  present  a  smooth  surface  adjiistinjr  the  slight 
inequalities  in  the  depth  of  tlie  hlocks;  and  thirdly,  the 
sand  has  a  sli<jht  resiliency  and  protects  the  hlocks  some- 
what from  surface  wear.  The  mortar  hed  performs  the 
same  office  as  an  equalizer  of  the  concrete  surface  and 
the  surface  of  the  finished  jiavement,  hut  there  the  sim- 
ilarity ceases;  for  as  the  mortar  fjradually  sets,  it  forms  a 
hard  unyielding  hed  for  the  hlocks  to  rest  upon,  .«acri- 
fieinp:  resiliency  for  immoiiility. 

There  are  two  ohjections  in  the  writer's  opinion  to  the 
u-e  of  a  sand  cushion.  First,  when  cuts  are  made  for 
any  purpose  throu<:h  the  pavement,  it  frequently  happens 
that  weeks  and  months  elapse  hefore  repairs  are  made; 
during  this  time,  storm  water  works  its  way  hetween  the 
blocks  and  hase  and  disturbs  considerable  quantities  of 
pavement,  that  will  have  to  he  relaid.  This  is  especially 
noticeable  on  streets  witli  a  consideralile  grade,  and  could 
not  occur  with  a  well  set  mortar  bed.  Second,  it  would 
seem  that  even  the  slight  resiliency  of  the  sand  cushion 
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iiieatih  the  iinHtiible  Kinditioii  of  eacii  block  with  reaped 
lo  itx  iiciglilHirH,  and  a  coiiMe(|iient  lack  of  Hti|i|H)rt  on  the 
"idex  and  eiiilH,  which  in  of  the  utmost  inqiortance. 

'i'lie  one  tibjection  to  a  mortar  bed  has  always  been  that 
the  mortar  Iihh  been  mi.xetl  damp,  and  time  must  bo  al- 
lowed for  it  to  net  bard  (three  or  four  days),  liefon;  traf- 
fic can  be  admitted,  whereas  wood-block  pavement  on  a 
sand  ciisliion  can  be  thrown  open  for  trallie  as  soon  as 
cfimpicteil.  The  writer  has  overcome  this  obj(!ction  by 
mi\iiig  the  mortar  dry,  and  allowing  it  to  set  as  inoistiirt! 
reaches  it  tbrougb  the  joints  which  are  always  of  sand. 
The  roller  and  immediate  trallic  work  tin;  blocks  driwn  to 
their  final  beds  before  the  mortar  sets.  Work  <if  this  kind 
has  been  examined  at  <'Uts,  and  it  has  been  found  that  tlu; 
mortar  was  set  up  hard,  though  trallii-  had  liccn  allowed 
on  the  new  pavement  as  soon  as  completed,  and  the;  sur- 
face was  still  uniform. 

Asphalt  blocks  have  for  many  years  been  laid  on  a  mor- 
tar lietl,  and  this  method  has  evidently  het^n  adapted  for 
u.M'  in  laying  wood-block  pavement.  Some  si.x  years  ago 
the  writer  ii.simI  a  damp  mortar  bed.  One  day  the  roller 
broke  down  at  a  time  when  a  large  yardage  of  block 
had  been  laiti  and  was  ready  for  rolling.  Before  the 
roller  was  re])aired  the  mortar  had  .set  and  the  jiavenieiit 
on  this  secti<in  was  never  as  perfect  as  on  those  adjoining. 
Kor  this  rea.son  a  .sand  cushion  was  substituted  for  a 
mortar  bed  in  the  specilications,  until  last  year  when 
dry  mortar  was  permanently  adopted.  Tn  the  writer's 
opinion  mortar  is  sujierior  to  .sand  for  a  bed  for  wood- 
block pavement. 

(This  practice  corresponds  closely  to  that  at  Kan.sas 
City,  Mo.,  described  in  our  issue  of  Nov.  ;"),  1!)14,  by  Clark 
TJ.  .Mandigo,  Assistant  City  Engineer,  except  tliat  the 
Kansas  City  specifications  require  the  blocks  to  he  thor- 
oughly wet,  after  rolling  liut  before  the  joints  are  filled, 
which  in.sures  sufficient  moi.sture  reaching  the  mortar  bed 
to  cause  it  to  set  hefore  traffic  comes  on  the  pavement. 
This  method  has  given  eminent  satisfaction. — Editor.] 


SalarleM   of   \"ew  York   City   KiiKrineerN  n   «;enerntion    .\ko — 

The  proposed  standardization  of  enuineerinp  positions  and 
salaries  in  the  civil  service  of  New  York  City,  described  and 
commented  upon  in  "Engineering  News,"  of  .Ian.  14,  lOlf),  is  of 
considerable  moment  to  the  engineering  profession  gener- 
ally as  indicative  of  the  value  of  engineering  services  to  our 
largest  and  most  important  city,  and  thence  to  any  city  in  pro- 
portion. It  is  therefore  both  interesting  and  instructive  to 
compare  the  present  and  proposed  standard  salaries  (p.  .'54,  Jan. 
14,  mi.")  with  the  salaries  of  similar  positions  in  1S87  r"En- 
gineering  News,"  Feb.  5,  1887).  At  that  time  the  Commissioner 
of  Public  Works  received  $8noO  per  annum:  a  deputy  com- 
missioner |.">."inn;  a  chief  engineer  $7000:  a  consulting  engineer 
$4000.  and  nine  assistant  engineers  $1800  to  $.'!000.  Levelers 
got  $1200  to  $1400;  rodmen  $1000  and  $1200  and  chainmen  $900. 
Draftsmen  received  $1000  to  $2000  i)er  annum.  The  engineer 
in  charge  of  sewers  received  $4000  per  annum:  four  assist- 
ant engineers  $22.50  to  $2700;  rodmen  $1200  to  $1.")00  and  drafts- 
men the  sam<'.  The  Department  of  Parks  had  two  engineers 
of  construction  at  $3000,  a  topographical  engineer  at  $.3000,  15 
assistant  engineers  at  $1200  to  $2200  and  draftsmen,  com- 
putors,  chainmen,  etc.,  at  $1200  per  annum.  The  Department 
of  Docks  had  a  chief  engineer  at  $6000  per  annum,  an  assist- 
ant engineer  at  $3000  and  one  at  $2000;  draftsmen  $900  to 
$1320.  The  chief  engineer  of  the  Aqueduct  Commission,  which 
corresponds  with  the  present  Hoard  of  AVater  .Supply,  received 
$10,000  per  annum,  a  consulting  engineer  $50nO;  two  principal 
assistant  engineers  $4800;  a  special  assistant  $5000;  five  divi- 
sion engineers  $3000,  two  assistant  engineers  $2400;  18  assist- 
ant engineers  $1800,  draftsmen  $1200  to  $1500;  transitmen. 
$1500;  levelers,  $1200;  rodmen,  $900;  chainmen  and  axemen, 
$720.  There  were  170  engineering  employees,  all  told.  These 
figures  show  that  the  salaries  of  the  higher  position  have  ad- 
vanced 50%  to  lOOyr  in  28  years,  while  those  of  the  lower  ones 
have  remained  practically  unchanged. 
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U^BoH  Splice  im  Hes^^s^  E-e-^ 

By  Thomas  C.  Atwoou* 

During  the  construction  of  the  Yale  Bowl  a  very  high 
reinforced-eoncrete  retaining-wall  was  l)uilt,  rcciuiring  the 
nse  of  iy^-'m.  square  reinforcing  l)ars.  The  retaining 
wall  is  of  the  inverted-T  type,  without  counterforts.  The 
foundation  was  put  in  first,  the  vertical  leg  being  placed 
a  f  terwards. 

The  main  reinforcement  bars  were  set  in  the  founda- 
tion and  projected  -j  ft.  above,  giving  a  o-ft.  lap  in  the 
bars  when  the  upper  ]iart  of  the  wall  was  placed.  In  the 
highest  part  of  the  wall,  which  was  42  ft.  above  the  top 
of  the  base,  these  bars  were  3  in.  on  centers,  leaving  a 
comparatively  small  amount  of  concrete  between  them  to 
carrv  the  stre.<s  from  one  ])art  of  the  bar  to  tlu'  (ithor.  and 
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hence  it  was  decidcil  lo  strengthen  tlic  splice  i)y  the  use  of 
damps.  Some  e.\i)crimcnts  were  nuide  to  find  what  clamp 
should  be  used,  and  how  nuuiy.  Eor  this  size  of  bar  the 
best  ty])c  of  clam])  .«ecmed  to  be  that  ordinarily  used  in 
fastening  together  wire  cables,  namely,  the  heavy  steel 
U-bolt  with  (  rosshead  of  steel  or  cast  iron. 

Tksts  01'  Si'Licixo  Stkkxcth 

\\\  the  first  test  a  U-bolt  of  %-in.  steel  was  used  willi 
iiPHvy  cast-iron  crosshead.  The  reinforcing  bars  used 
were  the  Ifavemever  bars,  and  the  clamj)  was  put  over  two 
of  these  bars  and  tightened  up  mrxlerately.  The  first  slip 
was  at  1000  lb.,  and  amounted  to  V'|-i"-  before  holding 
again.  The  bars  were  then  taken  out  and  ]uit  into  a  vise 
and  the  clamp  tightened  up  hard  with  a  "3  l-in.  wrench. 
This  tinu'  the  first  slip  was  at  .")1(h»  11).,  and  the  test  was 
continued  until  the  joint  held  ]9,S()0  lb.,  by  which  time 
it  had  slippe<1  1 '/i  i"-.  most  of  this,  however,  being  after 
1.5,000  lb. 

The  next  test  was  on  a  %-in.  U-bolt  with  a  plain  steel 
strap  cros.'^head  l/.  in.  thick  and  ll/>  i'l-  wide.  This  was 
tiglilenei]  u|>  with  (lie  "il-in.  wrench.  Tlie  first  slip  was 
at  2700  lb. 

The  next  te.st,  on  tiie  same,  showed  first  slip  at  3'3(I0  U). 

For  the  next  test  \h)\\\  r\iim\)s  were  put  on  and  tight- 
ened up  hard.     First  slip  occ\irred  at  10,000  11). 

In  the  next  test  the  two  clamps  were  used  again  and 
put  I'i  in.  apart,  a   '/^-in.  i»ar  being  placed   bctwei-n   the 

•Sii|i<-rvl8ln»f  Knglncer,  Yivlc  C'oriiinUtco  of  Twi-iity-onf, 
New  lliiven,  Conn. 


reinforced  bare  halfway  between  the  clamps,  with  the 
idea  that  by  bending  the  reinforcing  bars  around  this 
small  bar  a  greater  resistance  to  slipping  might  be  ob- 
tained. This  proved  not  to  be  the  case,  however,  as  the 
first  slip  occurred  at  6200  lb. 

After  these  tests  were  conijileted  we  attem])tcd  to  break 
one  of  the  reinforcing  bars,  but  without  success,  the  capa- 
city of  the  testing  machine  being  only  100,000  lb.;  the 
maximum  load  on  the  bar  was  98,000  lb.  The  yield-point 
apparently  was  at  about  86,000  lb. 

Thkee  Clamps  per  Splice  Adopted 

It  was  decided  to  nse  three  of  the  large  clamps  on  each 
splice,  to  develop  about  15,000  lb.,  which  is  about  two- 
thirds  the  working  load  on  the  bars,  thus  relieving  the 
concrete  largely  of  stress  and  jireventing  entirely  any 
tendency  to  split  off  the  face  of  the  concrete. 

The  placing  of  the  clamps  was  carefully  watched  by  the 
inspector,  the  nuts  being  tightened  np  by  a  2-i-in. 
wrench.  The  crossheads  used  were  ^xl-^-in.  steel  bars, 
as  these  were  found  to  be  less  expensive  than  the  cast  iron 
and  apparently  about  as  effective.  The  U-bolts  were  of 
■■J4-in.  steel  with  l%x334-in.  clear  opening  (bar  13  in. 
long),  214-in.  thread.  A  clamp  complete  weighed  nearly 
31/2  lb.  and  cost  25c. 

The  tests  were  made  in  the  ]\Ias()ii  Tjai)oratory  of  the 
Sheffield  Scientific  School  by  Dr.  A\'.  K.  Shei)ard  anil  the 
writer. 
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laimainmeif 

A  steam  pile-hammer  fitted  on  tlu'  job  with  a  \\:\k  straps, 
bolts  and  a  shackle,  and  hung  upside  down  from  a  derrick 
boom,  is  being  used  to  pull  deei)-dri\en  steel  sheetpiles 
at  the  Harlem  River  crossing  of  the  new  Lexington  Ave. 
subway.  New  York  City.  On  this  joi)  a  large  amount  of 
sheeti)iling  is  used  in  cort'er-dam  work  in  the  construction 
of  the  land  connections  or  approaches  to  the  tul)es.  This 
ju'ling  was  too  costly  to  leave  in  ])lacc  pernuuiently.  The 
familiar  lever-and-derrick  method  of  pile  pulling  was  em- 
ployed \intil  about  three  months  ago,  when  N.  B.  Melvin, 
superintendent  for  McMullen  t^'  lloif.  contractors  on  the 
section,  arranged  a  No.  5  McKiernau-Terry  pile-hammer 
for  pulling. 

A  steel  strap  about  I  in.  wide  was  passed  entirely 
around  the  hannner  over  the  anvil  l)h>cks  and  fitted  with 
a  simple  shackle  at  the  up|)er  end  (lower  end  in  jmlling). 
The  3l/.-in.  space  on  each  side  of  the  strap  was  occupied 
bv  other  straps  to  provide  attachment  to  a  derrick   (see 

Fig.  1). 

In  i)ulling,  the  inverted  hammer  takes  hold  of  the  pile 
by  means  of  a  shackle,  as  illustrated.  The  derrick  is  then 
cau.si'd  to  i)ull  steadily  upward,  which  pidls  the  center  or 
>iuukle  strap  down  upon  the  anvil  block,  aiul  the  hannner 
is  .started  working.  The  hammer  used.  llxll\.")(!  in., 
weighs  LJOl'  11).,  has  \-\\\.  cvlinder  bore  and  stroke,  and  is 
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Fiiis.  1  AND  2.     Inverted  Hammer  Pulling  Shekti'il- 
iNt;,  New  Lexington  Ave.  Subway,  Xew  York 

(Left — Showingr     ordinary     method     of     attaching     inverted 
liainmer  to  pile.     Right — Lower  length  of  pile  pulled;  shackle 
i  olted  to  a  pair  of  special  plates  which  bolt  to  pile  by  means 
:  its  splice-plate  holes.) 

1  'ii  account  of  till-  distortion  of  tiie  [iilin<,r  diiu  to  boulders, 
t,-.,  the  liolt-liole  at  the  shackle  connection  tore  out  fre- 
quently, in  attoiiqjts  to  pull  the  upper  length.  For 
tiiis  reason  the  upper  line  was  dug  out  and  ahout  2  ft.  of 
the  lower  line  expo.sed.  The  lower  piles  were  then  with- 
drawn by  the  inverted  haininer.  Fig.  2  shows  the  shackle 
bolted  to  a  pair  of  plates  which  are  fastened  to  a  pile 
hy  means  of  the  .splicing  holes. 

On  this  job  piles  ])enetrating  2<i  ft.  in  clay,  sand  and 
-ravel  ("ordinary  hard  ]nilliiig")  were  withdrawn  in  from 
•-'  to   10  iiiin.  each  when  there  was  no  distortion. 


of    DriElnia^    Anaciaor 
Moles  fos*  thiG  Quaebec  Bridge 

F.Y   ('.   C.    I'llKl.l'S* 

In  constructing  the  new  Quebec  Bridge  acro.s.s  the  St. 
Lawrence  River,  110  holes  for  the  anchor  bolts,  each  4% 

•IngersoU-Rand  Co.,  11  Broadway,  New  York  City. 


in.  ill  iliiiiiii'liT,  Wffo  drilleil  into  tin-  main  piern.  Tiichc 
liiofH  an-  rniiNlnictcd  of  lurge  lilockH  of  granite  nn  nhowii 
liy  (he  plintograpliH.  Kadi  of  the  IioIch  wan  bored  to 
a  depth  of  r»  ft.,  a  total  of  SH((  ft.  A  Calyx  core  drill, 
cla«K(i-(>  (IiigeiHoll-Kaiid  i'n.),  taking  out  a  :}%-iM.  core, 
wiiK  used  for  the  work.  Altlioiigb  this  machine  Ih  rated 
fur  hol.N  up  to  :il/|  ill.  only,  it  drilled  the  l^-in.  HoIch 
with  little  difliciilty. 

'l'lieco.st  data  tjibiilalcd  l.dow  were  fiirnislicd  by  (ieorge 
1''.  Porter.  Kngiiieer  of  (VuiHiruction  for  the  contractors, 
the  St,  Lawieiic.-  bridge  (!o.,  Ltd.  The  cost  inclu<les  nil 
il.>ms  c.iimected  with  tlii-  drilling  of  the  anchor-bolt  holcH 
cxi-ept    power  (niiMnmed;   lint    the   latter  can    be   roughly 


T)i;ii,i,i:i:s  at  Woijk  on  Main  Piki:  oi-   (^ieijicc  Bridge 

estimated,  as  a  .5-hp.  alternating-cunciit  inotur  was  em- 
ployed for  ojierating  the  drill. 

HOST    OP    DRILLING    176    ANCHOR    HOLT     HOLliS,    DEI 'Til 
5     FT. 

I..al)or — • 

North   Shore,   2  drill   runners    *-;''l-5-' 

South  Shore,  2  drill  runners ;)7i.2n  -,  ,- 

Additional   labor  (Kettlnp  started  on   North  Shore)..  '  !„  .',11 

Traveling  expenses   ,  „?.T,r, 

2n00  lb.  steel  .shot , 

ExpressaRo    on    shot    3.00 

2S   ft.  of  3-in.   belting  and  rivets iior 

1  drill  spindle,  4  ft.  by  6  in 22.85 

1  shot   feed   complete    , ,  2  „^ 

18  shot  bits,  4%   In ,'cr 

2 — 1-in.   stop-cocks    ii'-!i 

1 — 4-in.  core  barrel  plug   Ic'nn 

2 — 4-in.  by  2-ft.  core  barrels 16.00 

Total  for  S80  ft *-^^»JSI 

Cost  per  foot  of  hole $1.7b 

The  speed  of  drilling  ranged  between  two  and  three 
holes  per  10-hr.  shift.  Of  course,  the  first  few  inches 
of  each  hole  are  always  drilled  at  a  much  slower  speed  than 
after  the  drill  has  penetrated  some  distance  into  the 
rock.  Considerable  cxpen.se  was  involved  in  this  ca.se 
in  conveying  the  material  from  some  distance  to  the 
bridge  site,  for  which  purpo.se  small  boats  were  em- 
ployed. Taking  all  these  factors,  as  well  as  the  low  power 
consumption,  into  consideration,  and  adding  a  proper 
charge  covering  interest  and  depreciation  on  the  drill 
(which  cost  $150'),  the  cost  per  foot  of  hole  drilled  is  re- 
markably low,  in  fact  it  is  only  a  little  over  half  of  the 
contract  price  at  which  this  work  was  let,  namely,  $3.50 
per  ft. 
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Electric  Suactioira  Dredl^e  ^y^ritla 
Special  Cotter  for  GtunnmEaio 

The  Cuyalioga  River  cutotf  in  tlie  soutliern  jmit  of 
Cleveland,  Ohio,  which  has  been  irnder  way  for  two  sea- 
sons (see  illustrated  article  in  Engineeking  News,  July 
2,  1914)  is  being  dug  by  a  suction  dredge  operated 
by  electricity  conveyed  from  the  bank  by  cable.  H. 
Fies,  of  the  Marion  Steam  Shovel  Co.,  Marion,  Ohio, 
builders  of  the  dredge,  has  furnished  the  following  de- 
scriptive notes  on  this  novel  machine.  It  is  understood 
that  changes  in  the  cutter  retarded  work  during  part  of 
the  past  summer. 

Steel  Hull 

The  hull  is  80x25x5  ft.,  built  of  steel  throughout.  Tlie 
frames  run  crosswise  and  consist  of  channels  top  and 


turbine  ptimp,  delivering  1300  gal.  per  min.  at  a  head 
of  360  ft.,  diroct-oonnectcd  to  a  200-hp.  motor  operating 
at  1140  r.p.m. 

A  five-drum  winch  driven  by  a  20-hp.  motor  is  used 
for  handling  the  swinging-lines,  raising  the  cutter  lad- 
der and  operating  the  spuds.  The  motor,  fitted  with 
solenoid  brake,  is  direct-geared  through  intermediate 
shafts  to  the  drum  shafts.  Each  drum  is  provided  with 
internal  expanding  fricti(m  and  outside  brake-band. 

SrCTIO.N    L.VDDEK    AM)   CUTTKH  , 

The  cutter  drive  and  suction  pipe  are  mounted  on  a 
structural-steel  ladder  susjiended  at  the  bow  of  the  dredge 
on  steel  trunnions,  through  one  of  which  the  suction  pipe 
passes;  this  joint  is  sealed  to  exclude  air  by  means  of 
water  forced  into  the  packing.  The  cutter  is  driven 
through   reduction  gearing  by  a   75-hp.  motor  running 


Fig.  1.    Electrically  Operated  Dredge  ox  Cuyahoga  River  Straightening,  avith  Original  Cutter 


bottom  with  angle  verticals.  Two  fore-and-aft  trusses 
provide  the  necessary  longitudinal  stiffness,  these  trusses 
being  connected  directly  to  both  the  top  and  bottom 
members  of  the  cross-frames.  The  bow  and  stern  gan- 
tries arc  also  of  steel. 

MACIIINEnY 

All  machinery  is  driven  by  3-pliase  (iO-cycle  2200-volt 
CJencral  Electric  Co.  motors,  the  varial)le-speed  motors 
being  of  sli|)-ring  type,  equipped  with  11-point  revers- 
ing controllers.  The  current  is  brought  on  board  by  a 
submarine  cable  connected  to  transmission  lines  nui- 
niiig  parallel  to  the  cut. 

Tlie  main  dredging  pump  has  IG-in.  suction  and  dis- 
(•liari:c  openings  and  is  direct-connected  l)y  means  of  a 
flexible  insulating  coupling  to  a  300-hp.  motor  moimted 
on  tiie  same  bedplate.  The  pump  is  designed  to  de- 
liver 225  cu.yd.  solid  material  per  hour  through  1000  ft. 
of  discharge  pipe  to  12  ft.  above  water,  when  running 
at  345  r.]).m.  Owing  to  the  great  variation  in  the 
length  of  the  discharge  pifjc  required  at  various  times, 
the  motor  was  provided  witli  controlling  apparatus  for 
running  continuously  witii  25%  speed   reduction. 

To  sluice  iniiterial  into  th<'  <'ut  aliead  of  tlu'  dredge,  a 
2-in.  hydraulic  giant  is  mounted  on  the  Imw  of  the  dredge 
in  such  a  way  tiiat  it  can  lie  swung  independently  nf 
liic  dredge  and  have  a  large  radius  of  action.  Water  for 
this  giant   is   provide<l   by  a   fl-in.   3-stage   Worthinglon 


normally  at  57  5  r.p.m.  but  able  to  operate  continuously 
at  half  speed. 

The  cutter  originally  furnished  (see  Fig.  1)  was  of 
the  heavy  type  with  removable  manganese-steel  blades, 
but  after  the  dredge  had  been  in  operation  the  subsoil 
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Final  I''oi;m  oi'  Cuttki!  i'oi;  Cuvaiiocia   IiIVIok 
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was  I'.mii.l  to  roiisist  oT  sticky  l)liii'  clny  nr  ;,Mmilio  wliicli 

|iij;.i:imI  till'  culliT  mid  n'TiiMcd  fo  filter  the  Hiittioii  |ti|M«. 

\  ciilttT  was  tliiMi  installed  liavin;,'  lour  kmlV-like  lilades. 

iir\ed  in  llie  sliape  of  an  aiij^'er  (as  in  Kifj.  a,  Iml  shorter), 
iiid  was  loimd  to  do  extelleiit  Work.  TliiH  ciitttT  was  later 
U'ldaeed  witli  <nie  of  tlie  same  patlini  Init  of  jjreater 
liii^'tli  (Ki^.  2).  as  it  was  roiiiitl  dillidill  to  |iroi»erly  tiiim' 

le  forward  steps  ol'  tlie  dredge  with  any  ;rreat  aecur- 
h  v.  Ilie  tendency  lieiiiij  to  overslcp  and  leave  iinciit  niate- 

>:il  lieliind  tlu>  cutter. 

.\  1,'reat  deal  of  troniilc  and  delay  lias  lieeii  caused  liv 
.11,'s  eiiilicddiMl  in  tin-  soil,  which  imist  l>e  |inllei|  out  he- 
luro  tlie  drcdfje  lan  procecil.  Some  of  these  lo<fs  are  v' I 
in.  in  diameter  and  ■'!>')  ft.  ionu.  aiid  as  lii;;h  as  si.\  have 
heeii  ill  the  cut  at  one  time. 
>; 

Repairin&g    a    B&dl^    Corroded 
OperAtiom^ 

A  !)0-ft.  iron  liiimricy  at  the  JJoroujjli  Kloctric  Works. 
\Vallinj,'ford.  Comi..  recently  e\hihited  sii^iis  of  corrosion 
!  a  ])oint  aiioiit  (i  ft.  ;dMi\c  tlic  lia.se.  Mere  for  a  Iieijfht 
.'I  (>  to  8  ill.  the  metal,  wliicli  orii^iiially  had  heen  ,";,  in. 
tliiek.  showed  harely  .,'.»  in.  Circuinstaiices  made  it  impcr- 
Mtivo  to  continue  tiie  chininey  in  operati(>ii.  It  was  de- 
rided that  the  most  convenient  Avay  to  stren;,'tlicii  the 
weakened  ])ortion  was  to  jacket  it  with  reinforced  mn- 
(  rete.  Tiu'  illustration  herewith  shows  tiie  jacket  under 
loiistruction  and  completed. 


FoliMS    IX    J'l.ACK     (LkI-T),    .\yV>    SlllOLL    COMI'LKTICD 
(  HuillT) 

Reinforcin<j  rods  of  %  in.  diameter  were  placed  l)oth 
horizontally  and  vertically,  8  in.  e.  to  c.  and  .i  in.  from  the 
outer  surface  of  the  chimney ;  intersections  were  seiurely 
wired.  A  circular  form,  of  diameter  1  ft.  greater  than 
that  of  the  chimney,  was  then  built  up  in  sections  and 
placed  in  position  for  pouring.  The  form  was  25  ft.  high. 
The  concrete  (1:21/2:^^2)  was  mixed  very  wet.  owing 
lo  the  high  temperature  to  which  it  was  subjected. 


.\  few  irnekM  have  appeared  in  the  concrete,  hut  none 
KoriouM. 

A.  L.  I'iereo,  Su|)eriiiten<leiit  and  Klectrical  Kngineer 
for  the  Horoiigh  of  Wallin^'ford,  conceived  this  method 
of  repair.  The  Sperry  l*!ngiiieering  ('o.,  .New  Haven, 
('oiin..  did  the  work  ill  al>out  four  ilays.  Mr.  I'iene  re- 
•  eiitiy  reail  a  pajR'r  on  the  job,  before  the  .\iiiericiiii  .\sso- 
eiutiuii  for  Ailvaiiceineiit  of  Scien<  c 

A  Coimcrete  FAoor  Mexrdeii&iin^ 

A  system  which  is  Ijeing  used  extensively  to  give  a 
hard  and  dustless  surface  to  concrete  lloors  consists 
essentially  of  a  special  method  by  whiih  surplus  water  is 
quickly  removed  from  the  u|iper  ])(jrtion  of  the  placed 
concrete.  ,so  that  the  surface  may  be  liiiislicd  befure  the 
cement  has  coinineiiced  to  harden. 

The  usual  inelhods  of  construction  are  employerl  until 
the  wearing  surface  has  been  struck  of!  level.  Then 
burlap  is  laid  upon  the  concrete.  Cement  and  sand  (or 
other  line  aggregate),  dry  mixed  in  the  pro])ortious  being 
n.sed  for  the  wearing  course  of  the  floor,  are  shoveled 
<m  top  of  the  burlap  and  spread  to  a  uniform  thickness 
of  about  i/o-in.  Capillary  attraction  at  once  acts  to 
draw  surplus  water  from  the  concrete  through  the  burla]) 
and  into  the  dry  mixture.  Only  a  very  few  minutes 
are  recpiired  to  carry  this  action  to  the  point  required. 
Then  the  burlap  is  lifted  and  the  material  upon  it  dumix-d 
into  the  mixing  box  where  additional  water  is  added, 
so  the  material  can  be  used  for  the  wearing  course  of 
other  .sections  of  the  fbxji'.  Tn  this  way  no  material 
is    wasted. 

As  .soon  as  the  liurlap  has  been  removed  from  the  surface 
of  the  floor,  the  finishers  proceed  with  their  work.  Under 
average  conditions  a  floor  linished  l)y  this  method  will 
support  finisher's  weight  witliin  15  min.  after  the  wearing 
surface  has  iieen  placed,  struck  off  level,  and  relieved 
of  the  surplus  water. 

Tt  is  believed  that  the  dusting  of  concrete  floors  is 
caused  l;y  the  breaking  up  of  partially  formed  cement 
ery.stals  in  finishing  concrete  floors  after  the  cement  has 
commenced  to  liarden.  The  above  method  was  devised 
to  overcome  this  difllculty  and  to  make  it  po.ssibJe  to 
finish  floors  almost  immediately  after  placing  the 
wearing  surface.  It  is  the  invention  of  V.  M.  Bruner, 
of  the  Granitoid  Co.,  St.  Louis,  Mo.,  and  Iras  been  cm- 
ployed  on  al)out  a  million  .square  feet  of  floor  in  buildings 
in  St.  Louis.  Kansas  City  and  Chicago. 


Pies's  asa    Loira^    Ssllairadl  Cl^y 

Carrying  a  five-story  concrete  factory  building  on  con- 
crete i)iers  of  depths  varying  from  3  to  28  ft.  below  cellar 
floor  was  found  to  be  cheajier  than  any  other  method  of 
footing  at  a  job  now  under  way  in  Long  Island  City. 

The  Imilding  is  180x88  ft.  in  plan  and  is  carried  on  52 
piers  averaging  :?  ft.  6  in.  square  each.  The  first  floor  is 
3  ft.  above  curb,  the  cellar  floor  9  ft.  2  in.  below  curb, 
the  pier  caps  11  ft.  below  curb.  The  site,  a  pocket  in 
the  rock  suh-ba.se,  was  a  swamp  covered  with  from  2  to  2Y_, 
ft.  of  fill.  The  roads  in  the  vicinity  are  constructed  on 
till,  so  that  but  little  excavation  was  required  for  the  eel- 
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lar.     The  primipal  excavation  was  for  tlie  piers,  and  this 
was  clone  by  hand. 

EXC.VVATIXO    FOR    PlERS 

The  pier  centers  were  found  by  stretching  galvanized 
wire  across  the  lot  in  both  directions  and  suspending 
plumb-bobs  from  the  intersections.  A  board  frame  was 
then  placed  around  each  proposed  pier,  allowing  2  ft.  extra 
width  on  eacli  side.  After  digging  down  about  G  ft.,  the 
hole  was  sheetpiled  witii  2x8's,  to  which  (ix(J-in.  stringers 
were  fastened  on  the  inside  every  5  ft.  downward  as  tlie 
work  proceeded. 

Disposal  of  Groundwater — Groundwater  drained  into 
the  excavation  from  an  area  of  about  four  blocks,  making 
it  iieces.sary  to  i)unip  out  all  excavations  where  work  was 
in  progress.  The  pumps  were  kept  operating  until  the 
forms  for  the  concrete  piers  were  set,  as  the  .sheetpiling 
was  not  sufficiently  tight  to  exclude  the  water.  In  digging 
tlie  deepest  hole,  2d>  ft.  below  the  cellar-tloor  level,  the 
pump  was  started  at  3  a.m.,  and  the  men  luuld  not  work 
in  the  hole  before  10  a.m. 

About  five  pier  excavations  were  under  way  simultane- 
ously, and  there  were  five  gasoline  pumps  on  the  job 
and  four  hand  pumps  for  sliallow  holes.    All  pumps  were 


High  Pbint  Curb 
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Rock 
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of  thi'  dia])hragiM  type;  one  with  a  l-iri.  disdiaigf,  thi- 
others  with  3-in.  A  inuchiiiist  was  employed  to  keep  tlic 
putM|is  ill  good  condition. 

Numhcr  of  Mm  —  For  tbt;  first  T  ft.,  three  men  worked 
in  the  liole,  while  two  on  ttjp  removed  tlie  sjioil.  A 
phitfonn  was  tlicn  Itiiill,  and  two  men  with  shovels 
threw  the  spoil  on  the  platform,  from  \vlii<li  a  third 
man  removed  it.  Tliis  eoiitiimed  to  a  deptli  of  I  I  I't., 
where  a   second    phitforiii    was   constructed    in    llic    liolc. 


and  one  man  worked  below,  passing  the  spoil  to  the  lower 
platform,  from  wliith  it  was  passed  to  the  upper  platform 
by  a  second  man  and  removed  thence  by  a  third.  A  mau 
outside  the  iiole  disposed  of  the  muck  as  it  was  passed  out. 
At  the  20-ft.  sublevel,  a  third  plati'onn  was  built,  and 
the  .same  method  of  excavating  employed,  requiring  at  this 
point  a  total  of  five  men  to  the  hole. 
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Fio.  2.     ExTKiiioi!  Piers  axd  Wall  Girders 


At  the  lowest  level,  the  work  was  more  restricted,  of 
cour.se,  because  the  sheetpiling  was  bound  to  slope  in- 
ward a  little,  so  that  the  hole  was  a  scant  7x7  ft. 

The  man  at  the  bottom,  or  "the  man  with  the  boots,"  re- 
ceived $2  per  day,  as  did  also  the  man  on  the  lowest  plat- 
form ;  the  others  received  $1.75  per  day. 

After  Excavati.vg 

The  rock,  when  reached,  was  blasted  flat  and  a  pocket 
formed.  This  operation  was  performed  by  two  men  re- 
ceiving $2.25  per  day  each.  The  forms  were  panels  built 
of  6xli/4-in.  boards.  Where  two  vertical  panels  joined 
they  were  braced  with  Ixl's  wired  at  the  corners. 

The  Concrete  Piers 

The  pier  reinforcing  was  entirely  horizontal,  to  re>i>i 
the  tendency  to  diagonal  shear.  In  the  typical  31/2x31/0- 
ft.  piers,  .sets  of  eight  1,^-in.  twisted  rods  1  in.  apart  were 
j)laced  horizontally  every  2  ft. 

By  tlie  present  building  code  of  New  York,  a  loading 
of  230  lb.  per  sq.iii.  is  allowed  on  plain  concrete  in  piers 
or  footings.  With  the  horizontal  reinforcement  men- 
tioned, 500  lb.  per  .sq.iii.  was  allowed.  Had  plain  con- 
crete footings  been  used,  they  would  have  iuid  to  be 
5xG  ft.  in  plan  instead  of  3xG  ft.  for  a  load  of  435  tons; 
and  1x51/2  ft.,  for  the  interior  piers,  instead  of  31^  ft. 
.square,  for  a  loading  of  328  tons. 

Two  concrete  mixers  were  installed  at  street  level.  The 
concrete  was  chuted  down  into  the  pit,  and  lonveved  by 
wiieelbarrows  to  the  piers.  Each  pier  was  allowed  to  set 
three  days,  when  the  forms  were  pulled  and  the  space 
backlilied.     Only  the  upper  row  of  slieetpiling  was  pulled. 

Tlie  curtain  walls  were  i-arried  on  rein  forced-con- 
crete girders  between  piers  at  the  cellar  lloor  le\el  (.see 
Fig.  2). 

The  work  was  started  on  Sept.  3.  On  Nov.  18.  -Ii 
piers  were  linished  and  live  were  iimlei  u:i\      The  work  id 
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Iwiiij;  (1»)IH'  l)_v  tin-  KviT^fn-cii  Const  ruction  Co.,  I-<)n<r  Is- 
land City,  wliuH'  Hii|HTint.4-n<lcnt  on  llii-  joli,  iiml  likowiHti 
ImiHiinT.  in  K.  \V,  Fitzimtrirk.  Mmiiiri:  Dcutsili,  of 
New  York  City,  Ih  cnnfuitinf,'  (•n;finci'r. 

y. 

Diagram   for   CapAcit^^  of  Asi^glle 

Struts 

A  nscinl  Miniiiion  Inmi  llir  niirnrnMis  tiiliIcK  of  angli' 
strntH  in  roiiiiil  in  a  <lia;(nini  ina<lf  liv  Simeon  O.  .lolinf^ton. 
U'alkfivillc,  (hit.,  and  rc|inidu(iM|  licirwitli.  As  printed 
here  il  is  rcilnci'd  wvi-ral  tirm-t.  from  the  Miicprinl  ori;^- 
iind,  lint  its  scali-  still  lu'miits  of  makinj;  preciso  rcadin<fs. 

Tlic  dia;.'rani  is  liascd  on  a  forinida  of  the  (Jordon  typ<'. 
'i'la-  antlior  thinks  that  the  valni-  of  the  dia;;ram  is  not 
;,n«'ally  dependent  on  tl>«'  jmrtienlar  formnia  used,  ix-cause 
all  eiirrent  fornmlas  nearly  coincide  in  the  rnnf,'e  hetween 
len'Mh-rati(»s  T")  and   ino. 


Ccononniicall  Favim^g  witlhi  3<=>II]nv. 
Briclfe 

In  several  small  cities  where  a  subsUintial  jiaving  is 
desired,  but  where  hriek  pavinj^  of  the  ordinary  construe- 
ti<in  is  considered  too  expensive,  successful  results  have 
heen  obtained  with  vertieal-fiber  brick  havini,'  a  thickneNS 
of  2i/<j  or  ;J  in.,  instead  of  the  standard  i-in.  thickness. 
A  case  of  this  kind  was  described  in  a  paper  i)y  G.  E. 
dohnson,  City  Kn;;inecr  of  Falls  City,  Xeb.,  pre.sented 
at  the  annual  meeting  of  the  Illinois  Society  of  Engineers 
and  Surveyors  at  Springfield,  111.,  Jan.  27-29. 

The  .surface  was  first  graded  and  rolled,  all  trenches 
i)eing  rolled  to  a  surface  at  least  2  in.  below  subgrade  in 
order  to  provide  an  extra  tbickness  of  concrete.  The 
c'oncrete  base  was  normally  4  in.  thick,  and  on  it  was  a 
U/^-in.  sand  cu.shion.  The  bricks  were  3x4x81/4  in.,  with 
square  edges,  and  Avere  laid  flat  on  the  .sand.  This  pav- 
ing was  rolled  and  after  the  bricks  had  been  inspected  and 
culled  the  joints  were  filled  with  an  asphalt  fdler  poured 
on  with  coniinon  coal  buckets  and  spread  by  means  of 
squeegees.  A  thin  layer  of  coarse  sand  was  spread  on 
the  pavement  immediately  after  the  filler  was  applied. 
The  cost  is  given  in  the  accompanying  table. 

The  selection  of  a  filler  for  this  paving  was  a  diffii'ult 
proposition.  One  with  a  melting  point  of  2.50°  F.  was 
reconnnemled,  l)ut  proved  to  be  too  hard.  The  filler 
adopted  has  a  melting  point  of  1*0°  and  was  poured  at  a 
temjjerature  of  400°  F.  It  is  found  to  stand  various  con- 
ditions of  traffic  and  temperature  without  getting  loose 
or  becoming  soft  enough  to  stick  or  track.  The  hard 
filler  first  recommended  was  used  on  a  .30-ft.  street  carry- 
ing from  ;300  to  500  tons  of  freight  per  day.  Although 
a  portion  of  this  filler  has  chipped  otf  the  surface  of  the 
])avement  remains  smooth  and  quiet. 

TABLE    OF    COST    PER    SQ.TD.    FOR    SHALLOW    BRICK 
PAVINO 

Excavatlne $0.03 

Surfacing-   and    rollinK    0.015 

Cement    ($1.63    per    hbl.)     0.18r> 

Stone    ($2.2.',  per  yd.)    0.232 

Sand   for  base    ($l.in   per  yd.)    0.06 

Mixing   and    placing    0.05 

Sand    cushion    ($1.10)     0.046 

Fiber  bricl<,   f.o.b.   cars  at  city    0.70 

I'nloading  and   liauling  brick    0.05 

I'reparlng   cushion   and   setting   bricVc 0.04 

Rolling    brick    0.006 

Filler     0.12 

Applying    filler    0.03 

Incidental    expenses    0.01 7 

Total,  per  sq.yd $1,581 

Contract    price     $1.73 
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stone  Soreeninjrs  as  Fine  Agf^esate  for  concrete  are  not 
favored  by  the  New  York  State  Highway  Department.  As  a 
result  of  some  field  tests  of  concrete  in  which  all  the  fine  ag- 
gregate was  stone  screenings,  it  was  decided  that  the  only 
allowable  use  of  such  screenings  should  be  in  conjunction  with 
a  much  laiger  percentage  of  sand.  It  was  found  that  a  proper 
proportion  of  screenings  from  a  hard  stone  will  improve  a 
fine-grained  sand  but  the  high  cost  of  proper  inspection  and 
mixing  makes  the  use  of  such  a  mixture  prohibitive,  except 
where  a  good  sand  is  very  expensive.  Laboratory  tests  of 
screenings  as  aggregate  showed  up  much  better  than  the 
above-noted  field  tests. 

\'lri.xNltu<leN  ol  Surveying  Instmments — Almost  every  en- 
gineer can  recall  some  incident  in  his  surveying  experience 
where  his  instrument  survived  an  accident  which  threatened 
its  disintegration;  and  the  question  often  arises  just  how  badly 
damaged  an  instrument  can  be  and  still  be  repaired  and  en- 
titled to  be  called  the  same  instrument.  Such  a  case  is  Fig.  1, 
which  shows  what  was  once  a  Buff  transit.  The  parts  shown 
are  what  survived  the  Salem,  Mass.,  fire  of  last  June.  Tliis 
transit  was  rt-tuined  to  the  manufacturer  "for  repairs."  Fig. 
2  is  a  dumpy  level  hit  headon  by  a  freiglit  train  traveling 
so   rapidly   that  the  levelman  had   to  make  his  exit  from   the 


A  I'niqiie  Device  for  Handling  Concrete  Buckets — In  build- 
ing the  Keokuli  dam  a  considerable  quantity  of  concrete  had 
to  be  placed  in  the  turljine  pits  during  the  winter  of  1912-13. 
The  foundation  rings  of  the  10,000-hp.  turbines  were  being 
concreted  in.  Concrete  was  brought  from  the  mixing  plant 
on  the  opposite  side  of  the  river,  carried  across  the  mile-long 


SrijKAnKR  FOR  CARnvixG  Six  I14-YD.  ContrktI'; 
Buckets,  Keokik  Dam 

dam  by  the  contractor's  railway,  and  handed  along  the  900-ft. 
length  of  the  generator  room  by  two  slow-geared  150-ton 
cranes    which    serve   the   machinery    in    this    room.      Handling 


I'Ri.    1.       liKM.MXS   01-'    .\.\'     KxCilXKKU'.S   Tli.VNSIT    WHICH     WeNT  THliOlti  H  Till'.  S.VI.KM   FiRE 


track  without  stopping  to  gather  up  his  instrument.  Strange 
as  It  may  seem,  the  level  vial  is  still  intact,  and  the  damage 
to  the  Instrument  as  a  whole  is  by  no  means  beyond  repair. 
These  instances  prove  that  with  occasional  "necessary  repairs" 
a  beloved  "gun"  may  be  made  to  outlive  its  owner. — Photo- 
graphs from  Louis  liuff,  lioston,  Mass. 


Ftd. 


A  Dumpy  Fj:vi;r,  After   Beinc   Hit   lh:\i»(»\ 
r.v  \  l''i;i;r(iiii'  'l'i;.u\ 


the  l>4-yd.  buckets  singly  by  means  of  these  cranes  was  very 
.slow  work,  which  proved  particularly  bad  on  account  of  the 
freezing  weather.  It  was  necessary  to  find  a  more  rapid  method 
of  handling  the  buckets  from  the  train  along  the  generator 
room. 

The  foreman  in  charge  solved  the  problem  thus:  He  took 
a  long  steel  beam  built  up  of  two  channels  spaced  by  lattic- 
ing, and  Inserted  bolts  In  the  web  to  attach  six  heavy  chains 
and  hooks.  .V  cable  sling  was  fastened  to  the  ends  of  the 
I. earn  for  suspending  it  from  the  crane  hook.  The  sketch 
above  shows  the  rig  in  outline.  This  device  formed  a  long 
yoke  or  spreader,  capable  of  picking  up  and  carrying  six  of  the 
buckets  at  a  time.  The  buckets  came  twelve  on  a  train. 
When  the  train  came  in,  six  of  them  could  be  picked  up  at 
once  and  moved  along  by  the  crane  to  the  dumping  platform. 
Here  the  six  full  buckets  were  set  down  and  a  string  of 
empties  picked  up  and  carried  back  to  the  train.  \Vhile  these 
were  going  back  the  second  crane  served  the  ilumping  plat- 
form, one  bucket  at  a  time,  and  from  the  platform  the 
concrete  was  shoveled  down  by  hand  Into  a  vertical  shaft, 
falling  3r>  to  40  ft.  to  the  turbine  pit.  When  the  second  set 
of  six  full  buckets  arrived  the  tlrst  set  was  empty  aiul  ready 
to  be   returned. — H.   B.   McKermid,  Cambridge,   Mass. 

Iluine-Mndf  Sleel-I'ro«eole«l  Concrete  «'urliii  are  made  In 
.MeailviMe,  Tenn.,  as  follows:  Steel-protected  lurb  used  on  all 
radii  Is  1:2:1  concrete.  «.\24-ln..  protected  by  a  strip  of  tiro 
sti'cl,  •,ix4-ln.,  bent  to  the  proper  curvature  nn<l  held  In  posi- 
tion by  countersunk  bolls,  with  the  nuts  left  In  place  In  the 
concrete. 
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A  Lesson  Partly  Learned 

Kxporii'iiii'  is  the  }iivn\  loiiiluT.  I'lfvioiis  to  last  Octo- 
Iht.  tlu'  City  of  Youiif:sto\vii,  Oliio,  liad  al)soluti'ly  no 
ri'irulatious  govfriiinj::  tho  (K'si;;u  and  cDiistnictioii  of  rciii- 
fonvil-ooni'ivti'  l)uililin«;s.  On  tlio  Stltli  of  that  niontli. 
n  roinfon'od-cdiu  Tclo  huildiii},'  iiiidor  ronstnictioii  tlien; 
fi'll  down  niul  kilk'd  tlinr  iiii'ii.  UihUt  dato  of  .)aii.  11, 
linr),  tho  City  Couiuil  addod  a  soitioii  to  tlie  building,' 
lodi-  oiul)odyin<;  tlu'  most  a|)i)rovod  views  of  tlie  sn|)er- 
visioii  of  reinfoired-t'oiuTote  work,  iiichidiii;,'  tlie  radical 
[irovision  for  a  special  concrete  inspector,  employed  by 
the  contractor.  Imt  appn)ved  l»y  and  report inj,'  to  the  In- 
spector of  Buildings. 

Such  belated  reform  is  exreedinfily  luunan.  Possibly 
in  this  case  the  city  oHicials  will  make  the  superhuman 
otfort  to  enforce  the  new  re,>,Milation  and  not  fall  into 
the  common  habit  of  thinking  that  rules  and  codes  are 
M'lf-o]>erative. 

Devellopinmeiiatls  nia  Coimcrete 


The  testing  of  concrete  is  toilay  a  very  difTercnt  matter 
than  it  was  a  few  years  ago.  In  the  early  days  of  con- 
( rete  construction,  such  testing  was  ])riniarily  to  estab- 
lish unit-strength  values  which  could  be  used,  with  j)roper 
safety  factors,  in  design.  After  a  sufficient  number  of 
such  tests  had  been  recorded,  attention  turned  toward  the 
investigation  of  different  conditions  of  materials,  mixing, 
aud  exposure,  the  results  from  which  were  to  be  applied 
to  the  problems  of  construction.  The  purpose  of  all 
such  tests  was  to  supply  general  information. 

Within  the  ])ast  few  years,  however,  a  change  in  test- 
ing has  taken  i)lace.  Today,  by  far  the  greater  part  of 
<oncrete  investigations  are  directed  toward  two  ends: 
liie  investigation  of  the  availability  of  aggregates  for 
-•>nie  specific  concrete  work;  and  the  testing  for  strength 
1  concrete  taken  from  actual  work  as  a  guide  to  the  in- 
tegrity of  the  structure. 

In  this  issue  we  publish  two  articles  covering,  one 
\ery  completely  and  the  other  in  brief,  two  separate  ex- 
amples of  this  later  development.  The  article  by  Mr. 
'.oodwin  on  the  concrete  testing  laboratory  now  being 
"inducted  in  connection  with  the  enormous  subway  con- 
tracts under  way  in  New  York  City  is  the  most  com- 
plete outline  yet  ])ublished  of  the  details  of  work  in  a 
laboratory  conducted  solely  with  a  view  to  work  about  to 
\ye  imdertaken  or  under  construction,  and  not  with  any 
specific  consideration  to  the  general  problem  of  concrete 
construction.  While  the  extreme  detail  demanded  by 
-uch  an  extensive  work  will  hardly  apply  to  minor  pro- 
jects, still  the  very  elaboration  of  the  detail  makes  it 
useful  to  the  engineer  who  contemplates — as  all  engineers 
f'U  such  work  should  contemplate — the  study  of  the  con- 
rete  which  is  going  into  the  structure. 

The  second  article,  a  brief  extract  from  a  longer  society 
|)aper,  by  II.  S.  ^lattimore,  outlines  some  extraordinary 


tests  londucted  by  the  New  York  State  Highway  De- 
parlincnt  in  ccmncction  with  tlu"  comrcti;  work  now  going 
on  under  tluit  department's  direction.  The  figures  as  to 
comparalive  value  of  different  aggregates  for  concrete 
are  unicpu!  and  undouittedly  valiud)le,  but  the  most  strik- 
ing feature  of  the  report  is  the  extraordinary  high  values 
for  certain  (ield-macle  concrete  tested  in  compression. 

Some  months  ago  we  presented  some  figures  of  (icld- 
niade  concrete  which  showed  that,  in  one  particular  city 
at  least,  highway  concrete  hardly  reached  1000-lb.  per 
sq.in.  compression  value  at  the  end  of  a  month.  Some 
of  our  friends  engaged  in  the  concrete  indu.stry  were 
somewhat  concerned  at  this  article  and  wrote  us  saying 
that  the  imjiression  given  was  quite  erroneous,  in  that 
the  tests  were  not  representative  and  that  most  field  tests 
have  shown  so  high  unit  .stresses  that  the  n.sual  ultimate 
unit  value  of  2000  II).  per  sq.in.  for  28-day,  1:2:4  con- 
crete is  con.scrvative.  While  such  tests  as  have  come  to 
our  attention  seem  to  show  that  loOO  lb.  per  sq.in.  would 
be  more  nearly  the  correct  figure  in  this  case,  the  claims 
of  these  correspondents  would  certaiidy  be  bolstered  up 
})y  ^Ir.  Mattimore's  tests,  which  show  unprecedented  unit 
strength.  In  his  "Concrete-Steel  Construction,"  Morsch 
recounts  .some  tests  made  in  connection  with  a  bridge 
over  the  Danube  at  Munderkiugen  at  which  some  long- 
time compressive  strength  tests  of  concrete  showed  for 
1 :  214 :  5  mix  and  8-in.  cubes,  a  compressive  strength  of 
2873  lb.  at  7  days,  3613  lb.  at  28  days,  and  739(1  11). 
at  2  yr.  and  8  mo.  So  far  as  we  know,  this  is  by  far  the 
highest  strength  value  ever  recorded  for  concrete  work, 
until  these  recent  tests  by  Mr.  Mattimore,  where  1 :  11^  :  3 
concrete  6-in.  cubes  show  compressive  strength  for  ap- 
proximate 30-day  periods  yarying  from  3980  to  555o 
lb.  per  sq.in.  (equivalent  to  an  average  28-day  value  of 
4350  11).). 

For  the  best  kind  of  concrete  of  .such  proportions  the 
Joint  Committee  cites  2800  lb.  per  sq.in.  as  a  maximum 
compressive  value.  The  undoubted  authenticity  of  the 
New  Y'^ork  State  tests  warrants  their  inclusion  in  the 
history  of  concrete  testing,  but  they  are  nevertheless  de- 
cidedly freaky  and  should  be  so  considered  unless  some 
further  reasons  are  advanced  for  the  increased  strength, 
or  until  similar  tests  show  comparative  results.  At  anv 
rate,  it  seem  too  bad  to  waste  such  strong  concrete  ou  a 
highway. 

?*; 

"Wilrad  Fs'ess^isa'e  acadl  Wasad 

Sitifesses 

What  do  we  know  about  the  action  of  wind  on  buildings 
and  bridges  ?  Very  little  indeed !  It  is  useful  to  be  re- 
minded occasionally  of  our  ignorance  in  this  subject,  as 
•was  done  in  the  article  of  R.  Fleming,  printed  in  last 
week's  issue  of  Exgixeerixg  News.  The  truth  is  that 
much  money  is  spent  in  providing  strength  to  resist  wind 
action,  and  this  expenditure  is  based  on  a  mixture  of  em- 
pirical rule  with  certain  alleged  theoretical  and  experi- 
mental knowledge  that  is  little  more  than  bold  guesswork 
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Xext  iu  value  to  saving  nionev  is  knowiug  for  what  we 
spend  our  money — or,  in  tlie  present  instance,  for  what  we 
think  we  spend  it.  As  Mr.  Fleming  set  forth  with  em- 
barrassing clearness,  we  know  very  little  about  wind  force 
and  its  variation  with  roof  slope,  height  and  shape,  but 
we  pretend  we  know  much.  He  politely  convicted  us  of 
rank  foolisliness  in  accepting  and  using  the  vainly  mathe- 
matical formula  of  Hutton  for  pressure  on  a  sloping  sur- 
face, a  formula  whose  sole  basis  is  a  set  of  experiments 
with  a  toy-size  apparatus  subjected  to  mild  breezes — 12 
miles  per  hour.  Similar  pretense  of  knowledge  erected 
on  the  flimsiest  kind  of  foundation  appears  elsewhere  in 
the  field  of  wind-stress  analysis. 

In  the  present  issue  is  printed  a  further  article  of  the 
series.  While  dealing  with  stresses  in  roof-trusses  and 
mill-buildings  instead  of  with  wind  pressure  per  se,  it 
repeats  the  story  of  our  ignorance  as  to  wind  actions.  It 
reviews  the  tests  on  roofs  which  show  complex  distribution 
of  njnvard  and  downward  pressures,  of  a  kind  to  render 
valueless  all  refined  assumptions  as  to  maximum  wind- 
pressure  and  the  like.  But  it  shows  also — and  this  is  a 
highly  practical  demonstration — that  simple  empirical 
assumptions,  used  in  a  method  of  design  nearly  identical 
witli  wliat  has  been  common  practice  for  years  past,  will 
give  safe  results. 
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Every  engineer  interested  in  highway  construction 
agrees  that  the  most  difficult  problem  iu  highway  work 
at  the  present  day  is  to  provide  for  the  maintenance  of  a 
road  after  money  has  been  spent  on  its  improvement. 
Wiiat  railway  company  would  permit  its  traffic  manager 
and  superintendent  of  motive  power  to  purchase  and  oper- 
ate locomotives  and  cars  without  regard  to  the  strength 
of  bridges  on  the  road  or  the  weight  of  the  rails  in  its 
track  ?  This,  however,  is  exactly  the  policy  which  is  be- 
ing pursued,  almost  without  exception,  by  the  various 
States  in  connection  witli  their  improved  roads.  From 
$5000  to  $10,000  or  even  $12,000  a  mile  is  spent  on 
grading  and  surfacing  and  improving  a  road,  and  then 
it  is  opened  to  traffic  and  anyone  is  at  liberty  to  run  over 
it  vehicles  of  any  weight  he  chooses  and  at  any  speed. 

The  situation  as  it  affects  bridge  design  was  ably  re- 
viewed recently  in  our  columns  by  Willis  Whited,  of  the 
I'ennsylvania  Highway  Department.  Its  relation  to  the 
destruction  of  the  road  surface  is  discussed  in  the  annual 
report  of  Commissioner  Carlisle,  of  New  York,  sent  to 
the  legislature  Jan.  18.  New  York  has  spent  nearly  or 
(juite  as  nmch  on  state  road  con.struction  as  all  the  rest 
of  the  states  combined  and  the.se  roads  are  rapidly  being 
destroyed  by  improper  traflic.  The  Commissioner  of 
Highways  of  New  York  has,  it  is  true,  adoi)ted  rales  and 
regulations  as  to  tiie  veliicles  which  may  be  run  over  state 
or  county  liigiiways;  but  it  is  one  thing  to  make  sudi 
regulations  and  anotlier  to  enforce  them.  The  Highway 
Coinniissioner  ims  no  authority  to  punish  violations  of 
these  rules.  The  bringing  of  suits  against  violators  rests 
witli  town  and  county  officials,  who  take  little  interest  in 
(lie  matter  aiul  are  not  at  all  inclined  to  hire  attorneys 
to  en  force  the  law.  The  Commissioner,  therefore,  very 
jiroiMTly  urges  that  traflic  regulations  for  the  improved 
roads  of  the;  state  should  be  enacted  by  the  legislature  and 


tiuit  authority  should  then  be  given  to  the  State  Highway 
Department  to  see  that  the  law  is  enforced. 

Similar  ditticultit^  with  damage  to  improved  roads  are 
reported  in  other  states.  Operators  of  traction  engines 
used  for  threshing  and  hauling  often  ran  them  over 
a  road  when  their  wheels  are  armed  with  spikes  and  lugs 
which  do  serious  injury  to  its  surface.  The  most  serious 
damage  to  improved  roads,  however,  comes  from  the  rap- 
idly increasing  use  of  the  motor  triick  and  the  motor  om- 
nibus. Already,  Commissioner  Carlisle  declares,  the 
motor  omnibuses  which  are  now  ranning  on  practically 
all  the  state  roads  of  Xew  York,  are  doing  more  dam- 
age to  these  roads  than  any  other  vehicles.  These  motor 
buses  carry  heavy  loads  and  are  run  at  speeds  which  very 
rapidly  tear  the  roads  to  pieces,  especially  in  the  spring 
and  fall  when  the  roads  are  soft.  Similar  conditions 
exist  in  Xew  Jersey  and  in  other  Eastern  states  which 
have  spent  large  amounts  of  money  in  the  improvement  of 
roads.  These  vehicles  are  competing  with  steam  and  elec- 
tric railways  and  are  practically  using  the  highways  which 
the  state  has  built  as  roadbed  and  track  and  paying  noth- 
ing for  their  use.  It  is  beyond  all  question  that  such 
vehicles  should  be  subject  to  reasonable  regulations  as  to 
the  weight,  speed  and  character  of  tire  used,  and  there 
is  nmch  to  be  said  in  favor  of  the  proposition  that 
those  operating  them  should  pay  a  reasonable  fee  for 
the  use  of  the  roads,  sufficient  to  make  good  the  damage 
which  they  cause.  The  only  alternative,  unless  the  roads 
are  to  be  rapidly  destroyed,  .is  that  the  already  overbur- 
dened taxpayer  must  furnish  the  money  to  make  good  the 
damage. 

Of  course  the  owners  of  motor  omnibuses  claim  that  the 
motor  trucks,  which  are  also  very  rapidly  increasing  in 
number,  are  as  much  responsible  as  the  omnibuses  for 
the  wear  and  tear  of  roads,  and  declare  that  if  one  class 
of  vehicle  is  taxed  for  the  use  of  the  roads,  all  others 
should  be  taxed.  Hitherto  every  proposition  for  special 
taxation — and  even  the  proposition  to  limit  the  weights 
and  speeds  of  motor  vehicles — has  been  strenuously  op- 
posed by  the  builders  and  users  of  these  vehicles.  Such 
opposition,  however,  appears  to  be  extremely  shortsighted. 
The  good  roads  movement  will  receive  a  serious  setback 
if  the  destruction  of  the  roads  already  built  is  allowed  to 
continue,  or  if  the  taxpayers  are  asked  to  bear  unaided 
the  heavy  burden  for  maintenance  which  is  at  present 
neces.sary.  There  is  no  doubt  that  the  motor  truck  and 
the  motor  omnibus  are  here  and  here  to  stay ;  but  they 
must  be  so  used  as  to  do  the  least  injury  to  the  roads  over 
which  they  run  aiul  they  should  bear  their  fair  share  of 
the  cost  of  maintainiiuj;  these  roads. 


Tlhie  E^Eii^iir&eeriin^^  FotiEin^dlation 

A  gift  of  $200,000  "for  the  advancement  of  the  profes- 
sion of  engineering  and  the  good  of  nuinkind,"  is  surely 
a  notable  event  in  the  annals  of  engineering.  Those  who 
have  the  privilege  of  knowing  personally  the  generous 
donor  of  this  gift,  And)rose  Swa.sey,  of  Cleveland,  will  aj)- 
preciate  that  both  the  gift  aiul  the  manner  in  which  the 
gift  was  made  are  charai-teristic  of  the  man. 

The  first  comment  to  be  made  regarding  this  benefac- 
tion is  that  it  ought  to  lime  no  small  iiithieiur  toward  fur- 
thering cooperation  Mini  harmony  in  the  engineering  pro- 
fession.    It  has  Id'cn  said,  and  saiii  hy  engineers  of  prom- 
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:  ineiH'f,  timt  oiifriiuvriiij?  is  m>i  u  innicHsuin  nt  all,  Itnt  u 
j  busilU'SH.  It  usimI  to  Im  said,  too,  fluit  \\n<  ,\\\\  cii^inci'r.H 
had  the  iliii'l'  claiiii  to  rank  as  iiu'IhImtm  of  n  profcHxioii, 
and  that  mochaniial  ciij^iiiftTH  wcri'  citlicr  i*killfd  work- 
iiu'ii  or  husiiu'ss  men  ('nj,'a;;cd  in  inamifactiiriiij;.  That  ohi 
|iri'juih(t'  has  ontirt'ly  disapiu'ait'd,  wi'  hopf,  hut  it  is 
notrworthy  tliat  tliis  >;i'in'rous  ;,'if|,  inado  for  thi'  iK'iiclit 
of  till"  whole  iMi^iiUM-rinu:  jji-ofcssion,  coiiu's  from  a  ine- 
.  liaiiii'al  »'ii<;iin'i'r. 

It  is  a  matter  of  history  thai  wlicii,  iienrlv  a  (io/cii  vears 
a>ro,  Andrew  C'arne^iie  made  liis  ^'enerous  otTer  to  f^iw  a 
million  dollars  (afterward  increased  to  a  million  and  a 
half)  to  erect  a  yreat  hnildinj:  in  New  York  City  as  a 
home  for  the  four  ^neat  national  en^'ineerin^  sociotios.  it 
WHS  the  hope  of  those  who  had  planned  this  movement 
toward  coiijierntion  amouj,'  enj,'ineers  that  all  four  of  the 
irreat  national  societies  would  accept  this  j,'eut'rous  olfer 
;iiid  take  advantaije  of  the  s|)lendid   fai'ilities  tlnis  nnide 

.iilahle. 

It  is  a  matter  of  history,  also,  tlial  the  American  So- 
ciety of  Civil  Knjiinet'rs,  in  response  to  the  leadership  of 
8ome  excellent  hut  very  conservative  old  men,  who  have 
lonjr  siui-e  i>asseil  away,  decided  uot  to  aecei)t  the  olTer; 
and  that  as  a  result  the  Civil  Engineers'  Society,  justly  or 
unjustly,  has  heen  regarded  to  a  certain  extent  as  holdinj,' 
a  sort  of  I-am-holier-than-tliou  attitude  toward  the  other 
national  societies.  So  far  as  this  attitude  and  belief  have 
existed,  it  has  cerf«inly  heen  unfortunate  for  tlie  engi- 
neering jirofession. 

It  is,  therefore,  a  matter  of  exceeding  interest  tiiat  when 
Mr.  Swasey's  generous  ofl'er  was  made  to  the  Trustees  who 
represent  the  three  national  .societies  which  own  the  Engi- 
neering Soeietie.s'  Building,  it  was  decided  that  the  gift 
should  be  administered  by  trustees,  selected  not  alone  from 
these  three  national  societies  but  from  the  American  So- 
ciety of  Civil  Engineers  as  well.  The  Board  of  Direc- 
tion of  the  American  Society  of  Civil  Engineers  formally 
accepted  this  offer. 

It  is  to  be  ho])e(l,  as  was  expressed  by  one  of  the  speak- 
ers at  the  meeting  celebrating  the  inauguration  of  the  Vai- 
gineering  Foundation,  tiiat  the  coo])eration  of  all  the  four 
Societies  in  the  administration  of  this  gift,  nia<le  for  the 
benefit  of  the  profession  as  a  whole,  may  mark  the  final 
disappearance  of  any  l)arriers  of  prejudice  between  the 
American  Society  of  Civil  Engineers  and  the  other  great 
national  .societies. 

The  question  which  at  oiue  arises  in  connection  with 
this  generous  gift  of  .Mr.  Swasey  is  what  use  is  to  be  made 
of  the  mouey.  or  rather  of  the  income  from  the  money, 
since  under  the  terms  of  the  gift  the  principal  is  to  Ite 
kept  intact  as  a  permanent  fund.  The  by-laws  of  the 
United  Engineering  Society  leave  this  matter  to  the 
discretion  of  the  trustees  of  the  Engineering  Foundation 
as  follows:  "The  board  n\a\  use  its  funds  in  any  manner 
it  deems  proper  for  the  furtherance  of  research  in  science 
and  engineering,  or  for  the  advancement  in  any  other 
manner  of  the  profession  of  engineering  and  the  good  of 
mankind." 

It  seems  to  be  generally  assumed  that  what  the  engi- 
neering profession  needs  most  is  research.  We  make  bold, 
to  say  that  the  engineering  profession  has  far  more  re- 
search at  its  disposal  today  than  it  can  use.  Dr.  Henry 
S.  Pritchett,  in  his  address  at  the  inauguration  exercises, 
paid  his  respects  to  "research,"  as  it  is  generally  carried 
on  in  the  universities  and  technical  schools  of  the  United 


Slaten,  and  intimated  that  a  very  large  proiMirtion  of  the 
work  now  iM-ing  <lone  under  the  iiaiiie  of  research  in  the 
United  SIhIch  lepreHeiits  time  aii<l  iiiCuiey    .'aHled. 

We  do  not  mean  to  May,  of  course,  that  the  great  field  of 
knowledge  luiM  Im'cii  wholly  explored,  or  even  that  limited 
part  of  It  which  directly  alTects  tin;  work  <»f  the  practicing 
I'ligiiieer.  It  is  a  fact,  howevei,  that  the  .\nierican  engi- 
neer or  manufacturer  who  has  a  practical  problem  which 
needs  thorough  iiiNCKtigation  by  a  physical  or  chemical 
hilM)ratory  has  at  his  disposal,  besides  a  number  of  com- 
mercial organizations  thoroughly  e<piipped  to  carry  on 
such  work,  a  large  number  of  laboratories  in  c<,nnecti(in 
with  the  iiniversitieR  and  colleges,  and  in  adrlition  the 
great  laboratories  of  the  Bureau  of  Standards  at  Wash- 
ington, to  say  nothing  of  a  number  of  other  bureaus  of  the 
Federal  government  which  engage  more  or  less  in  .scien- 
titic  research.  I'nder  these  circumstances,  to  devote  the 
$8000  or  $10,000  a  year,  which  will  be  the  nresent  income 
td"  the  Engineering  Foundation,  to  additional  work  in 
scientific  research  would  be  merely  adding  another  drop 
to  a  bucket  already  well  fillerl. 

But,  it  may  well  be  asked,  what  then  can  be  done  with 
this  moiu'y  y  How  can  it  be  expended  to  yield  some  real 
benefit  to  the  profession  and  to  the  public?  We  shall 
not  attempt  within  the  limits  of  space  here  availai)le  to 
give  a  complete  answer  to  this  question;  but  we  venture 
to  offer  at  least  a  suggestion,  and  our  suggestion  is  that 
what  most  needs  investigation  today  is  not  the  materials 
used  by  the  engineer  or  the  methods  he  emi)loys,  but  the 
conditions  under  which  engineering  work  is  being  done. 
Engineers  everywhere  are  dissatisfiefl  with  the  status  of 
their  profession.  They  desire  to  see  their  work  appre- 
ciated as  it  should  be  by  the  public.  They  are  aw-are  that 
the  ])ul)lic  which  employs  engineers  often  does  not  know 
what  to  expect  of  an  engineer;  and  is  on  the  one  hand  un- 
ai)prcciative  of  good  work,  and  on  the  other  hand  ready  to 
accei)t  very  poor  work  because  it  has  no  means  of  know- 
ing what  good  work  is. 

Let  us  give  a  concrete  illustration  :  A  prominent  en- 
gineering society  has  recently  undertaken  to  prepare  a 
brief  pamphlet,  .stating  in  simple,  plain  terms  ju.st  what 
are  the  duties  which  an  independent  practicing  engineer 
is  supposed  to  perform  for  his  clients,  under  what  condi- 
tions he  is  supposed  to  work  and  what  are  the  advantages 
which  the  client  will  gain  by  employing  him.  The  pam- 
phlet, when  it  is  in  satisfactory  shape,  is  to  i)e  given 
wide  publicity  and  to  be  made  available  to  engineers  for 
circulating  among  their  clients  or  possible  clients. 

In  other  words,  these  engineers  liave  realized  that  for 
the  betterment  of  the  engineering  profession  it  is  neces- 
sary that  the  profession  should  take  up  the  w^ork  of  im 
structing  the  public — its  clien' — and  that  this  is  a  work 
which  can  I)e  far  better  done  by  engineers  acting  together 
than  by  any  engineer  individually. 

Several  pa])ers  have  been  read  recently  before  national 
engineering  societies  dealing  with  the  need  for  advertis- 
ing the  engineering  profession.  The  individual  engi- 
neer cannot  advertise  to  any  extent;  his  business  is  too 
limited  and  his  income  too  .small  to  permit  this  iji  the  first 
place,  and  in  tl-.s  second  place  the  need  is  for  advertising 
to  the  public  what  engineers  are  able  to  do  and  not  what 
the  especial  individual  engineer  can  offer. 

Let  us  take  another  concrete  example:  In  the  niecliau- 
ical  engineering  field,  it  is  a  very  common  complaint  thai 
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the  manufacturers  have  to  a  hirsre  extent  driven  the  inde- 
pendent designing  and  consulting  engineer  out  of  busi- 
ness. Something  similar  happened  years  ago  in  the  field 
of  bridge  engineering.  The  design  of  an  ordinary  span 
highway  bridge  was  once  a  matter  for  which  an  individual 
engineer  would  prepare  drawings,  specitications  and  com- 
plete designs.  This  work  soon  came  to  be  done  as  a  matter 
of  ordinary  routine  in  a  bridge  1)uilding  company's  office 
at  far  less  cost  than  any  independent  engineer  could  af- 
ford to  do  it. 

The  pendulum  has  swung  too  far,  however.  The  ten- 
dency nowadays  is  for  buyers  of  machinery-  and  equipment 
to  rely  altogether  too  much  upon  the  manufacturer  for  en- 
gineering design.  ^lanufacturers  themselves,  in  many 
cases,  would  prefer  not  to  undertake  this  work.  It  is 
really  done  wastefully,  since  the  purchasers  generally  in- 
sist on  a  large  amount  of  such  designing  and  planning  be- 
ing done  by  each  of  the  bidders  on  a  project,  so  that  each 
manufacturer  has  to  undergo  a  large  expense  for  which 
■one  onl}' — the  one  receiving  the  contract — can  receive  a 
return. 

The  client  would  be  better  served  if  he  could  have  the 
services  of  a  first-class  engineer  to  give  to  the  entire  prob- 
lem the  study  it  deserves  and  adopt  the  solution  which 
will  be  best  for  the  client's  interests  and  not  that  which 
suits  the  commercial  convenience  of  one  particular  manu- 
facturing concern.     The  manufacturer  would  have  a  bet- 


ho  has  under  the  present  situation  when  he  is  compelled  by 
competition  to  furnish  the  customer  with  free  engi- 
neering advice;  and  the  engineer  would  have  an  oppor- 
tunity to  make  an  honest  living  in  the  practice  of  his  pro- 
fession. This  is  the  situation,  a  situation  so  serious  that 
a  ]iromiiicnt  consulting  engineer  in  New  York  City,  of 
wide  reputation  and  large  experience,  not  long  ago  ex- 
pressed the  o})inion  that  if  present  tendencies  were  to 
continue  unchecked,  the  independent  consulting  engineer 
in  his  particular  field  would  soon  become  extinct. 

There  is  no  doubt  that  the  individual  engineer  is  prac- 
tically helpless  to  remedy  tliis  condition,  except  in  a  lim- 
ited way,  dealing  with  a  few  individual  clients  whose 
confidence  he  has  won.  Manufacturers,  also,  seem  unable 
to  change  the  situation  which  has  developed  as  a  result  of 
their  competition,  and  the  public,  of  course,  doesn't  know. 

Is  it  not  possible  that  an  organization  with  the  proper 
financial  backing  might  deal  with  a  situation  of  this  sort, 
and  find  some  way  to  educate  the  public  to  the  value  of 
the  engineer's  ser\'ices  in  this  field  of  work? 

We  submit  these  random  suggestions  as  to  the  class  of 
work  that  the  Engineering  Eoundation  might  usefuUv 
undertake,  and  hope  those  in  charge  of  it  can  plan  an  in- 
telligent, workable  scheme  that  will  result  in  real  benefit 
to  the  engineering  profession  and  the  public.  If  such  a 
plan  can  be  developed,  there  is  no  doubt  that  ample  fimds 
can  be  readily  obtained,  if  needed,  to  add  to  Mr.  Swasey's 
generous  gift. 


ter  chance  to  do  an  honest  and  a  profitable  business  than 
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^Utters  to  the  Editor 
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Flagpole  Btmrsttss  CosadleEassitaoEa 
of  Moistl^s'e  ana  Hdlle  Sttacfi^ 


Sir — The  following  item  from  the  North  Platte  Semi- 
weeklif  Tribune,  describes  the  bursting  of  a  steel  flagpole 
at  the  Weather  Bureau : 

With  a  crash  that  was  heard  for  some  distance  around, 
the  flagpole  at  the  weather  bureau  office  yesterday  morning 
about  6:30  o'clock,  burst  and  broke  oft  about  10  ft.  above  the 
ground,  falling  across  the  sidewalk.  No  serious  damage  was 
done   except    to    the   flagpole   which   will   have   to   be   replaced. 

The  bursting  of  the  pole  was  due  to  it  being  full  of  water 
for  a  distance  of  23  ft.  above  the  ground.  The  water  froze 
and  burst  the  heavy  iron  casing.  It  burst  with  a  crash  and  a 
piece  of  the  pipe  was  blown  out  some  distance  away  from  the 
pole.  The  flagpole  is  made  of  heavy  gas  pipe.  It  is  4  in.  in 
diameter  at  the  l)ase  and  tapers  to  a  %-in.  hole  at  the  top. 
How  It  could  tin  with  water  for  a  distance  of  that  height  re- 
mains a  mystery. 

Weather  Observer  A.  W.  Shilling  is  at  a  loss  to  explain  the 
phenomenon.  He  has  made  calculations  and  found  that  all 
the  rainfall  that  could  have  fallen  through  the  small  hole 
at  the  top  since  the  jiole  has  been  standing  would  fill  the 
base  up  only  about  2  ft.,  and  that  is  not  allowing  for  what 
would  aeep  away  through  the  bottom.  It  is  possible  that  the 
condensation  of  vapor  on  the  Inside  would  add  a  small  amount. 
but  what  could  fill  it  up  so  high  remains  a  mystery  unless 
It  could  be  that  the  pipe  la  connected  In  some  manner  with  an 
artesian  well. 

It  is  |)ossible  that  moisture  coiidciising  on  the  oiitsidu 
of  the  pole  ran  down  inside  at  the  joints  made  by  the 
.tmaller  pipes  with  the  larger  if  the.<*e  joints  were  not  I'lo.so. 

A  concrete  smokestack  l.^O  ft.  high  was  recently  finished 
for  the  North  VhilUi  Klectric  Co.,  and  before  the  connec- 
tion was  made  with  the  plant  a  cleanout  door  in  the  l)ott()in 


was  left  open.  On  mornings  when  the  air  was  htimid.  the 
difference  in  temperature  between  bottom  and  top  of  stack 
was  such  that  the  rising  column  of  air  had  its  moisture 
condensed  at  the  top  of  the  stack  and  this  fell  in  a  consid- 
erable shower,  lasting  for  an  hour. 

Ch.\rles  S.  Stewakt. 
North  Platte,  Neb.,  Jan.  15,  1915. 


E-sspes'SBiffieEatts   to 


©etterffiraaime   tKe 
Df  Coimcrete 


Sir — Noticing  an  article  in  regard  to  the  dusting  of 
floors  in  a  recent  issue  of  Enqineeuing  News,  I  send 
you  herewith  a  report  of  some  exi)oriments  we  have  car- 
ried on  ourselves,  which  may  be  interesting  to  your  read- 
ers. 

\V.  11.  n.\ia)ix(!.  President, 
Whitehall  Cement  Mfg.  Co. 
Land   Title   Huilding, 
I'liiliulclpliia.   Pcnii. 

Whiteliall    Cement    Manufacturing   Co. 

Referring  to  the  experiments  which  we  have  been  con- 
ducting during  the  past  three  weeks,  relative  to  the  behavior 
of  various  mortars  in  proportions  of  1  part  Whitehall  port- 
•land  cement  to  1  of  sand,  up  to  f.  p.>rts  of  saml  to  1  of  cement, 
we  beg  to  subn\lt  for  your  consideration  the  following  results: 

1  :  1  mixture  (moist)  wherein  only  enough  water  was  added 
to  hold  the  mortar  In  place  and  not  bring  any  moisture  to 
the  surface  on  tamping,  and  which.  In  ordinary  practice, 
would    be    considered    dry,    was,    on     hardening,     found     to    b« 
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The    thlnl    i.lcio 
Tht'Ho  sixinples   woro 


iKluMtlnw:.      1:2.    1:1,    l  :  I.    i  :  ',    im,)    |  ;  n    nilxlurru.    wliiri 

,itcil    III    a    llki-    iimiiKPr.    »liow«(l    thu    xiiiiin    KxnornI    reaiiK, 
.  Ill   l)«>liiK   iiliHolui.'ly    MO  iliiNiliiK    "f  Hiiy   of   the   tnitt   |il«csa 

:Hiy   tlino  iliirltiK    tl"'    tlin-i-   wokKh   iinrloil. 

(Uir  lU'Xt   exiKTliiu'Hi   wiim  with   pliiMilo  6r  norninl   mlxtiiroii 

ilip  tlrnt  nut  of  Haiiipli'H  hxliiK  irowcUnl   modrriilnly  on  nilliiK 

ilip    foniiM;    oin<    hour    liili<r    llio    Niirfiiri'    of    purl>    wiin    nitalii 

trowrlril   moilcriili'ly.      All   luortiiiH   from    I  :  I   to   I  :  8  InrlUNlvo 

IiiIIimI    Io   nIwmv    any    mIkiih    of   iIiinIIiik. 

The  Kami-  plawclc  inlxtiiri<  wum  next  trowi-leil  kxi-knnI v«ly 
whpM  plari'il  In  tln'  forniH;  tlilH  prociMluri'  lii-oiiKht  conxlilor- 
•  btc  walor  to  the  surfarc  ami  itriiitiinutbly  miioli  of  the  cvmnnt. 
In  oiu<  liour'H  timo  tlu«  tiurfacn  of  i-ach  tent  |>Iop«  w««  iikuI" 
llichtly  trowolei)  to  oxc'cmh,  with  thimo  rpHUltn: 
1  :  1   HllKhl   (lUHtliiK.  (  very       li-an       mlx- 

1     2  iliiHlH   frooly.  1  :  r«   iIunIn  liiri-M,   which  iic- 

1     :i  ilnsls   ficfly.  >'o\inlH   for  nam" 

I     4   iluMtK    froi'ly.  t  :  t!   iIuhIh  hIiowImk        Ioh« 

I  lIllHt. 

of  work  was  wlili  very  wet  inlxtiiri-H. 
trowi>li>il  lightly  wIumi  put  In  thi<  forniM. 
Two  hours  later  the  wurfaoe  of  oaoli  tout  picco  wuit  itKaln 
modoratoly  trowolod,  whk-h  after  hnrdcnInK  yielded  the  fol- 
IowImr: 

1  :  1   dusts   frilly.  I  :  I    (lusts   fr.aly. 

I  :2  dusts   frf.'ly.  1  :  :.   dusts. 

1  ■  ,t  dusts   frofly.  I  :  6  dusts. 

The   conclusions    to    bo    drawn    from    the    fore^oInK   expcrl- 

•  uts  are   that   excessive   troweling   will    Invariably   cause    the 

.surface    of    a    floor    to    dust,    regardless    of    the    proportion    of 

Band   and    cement    usoil.    when    either    plastic   or    wet    mixtures 

are  employed. 

Furthermore,  wet  mixtures  for  this  purpose  are  not  to  bo 
recommended,  on  accou;\t  of  the  wati'r  e:irryinK  too  much  of 
the  cement  to  the  surface  and  holding  It  there  while  the 
mass  Is   still    fluid. 

TrowellnM:  the  surface  two  hours  after  the  same  Is  finished 

Is  also  to  be  avoided,  as.  in   most  cases,  the  Initial  set.  In   that 

length    of    time,    is    ajiproached    and    thereby    disturbed,    which 

has  a    tendency   to    retard    the    normal    set   of   the    whole   mass 

;ih  resultant  dusting. 

HARRISON  &  SCHAFKER. 
Kaston,   I'enn. 


IL-os  Aira^eles 


Costl  of  C©aim©initlp 

t  Sir — In  a  report  by  the  Board  of  Public  Works  o*  tlie 
City  of  Lo.s  Angeles  to  the  Mayor  and  City  Council  on 
Dec.  10,  1914,  occurs  the  followinfi;  statement: 

The  efficiency  director  verbally  explained  that  he  estimated 
the  cost  of  manufacturing  cement  at  the  Monolith  plant  at  $1 
per  bbl.,  and  40c.  per  bbl.  for  freight  from  the  plant  to  Los 
Anpeles,  making  the  $1.40  per  bbl.  From  the  beginning  of 
operation  at  the  Monolith  mill,  in  Marcli,  1909,  to  Mar.  31, 
1913,  there  were  S91,64.S  bbl.  of  cement  manufactured,  at  a 
cost  for  operating  expenses  of  $1,689,292.24.  or  an  average  cost 
of  $l.!v94  per  bbl.  This  includes  periods  when  the  mill  was 
running  on  part  time  and  also  all  repairs  and  replacements, 
and  10c.  per  bbl.  for  depreciation  of  plant.  It  does  not  include 
anything  on  account  of  the  investment  in  the  plant,  which  was 
about  $850,000. 

The  al)0ve  is  in  contradiction  of  the  claims  made  by  the 
chief  engineer  of  the  Los  Angeles  aqueduct,  that  this 
plant  can  manufacture  cement  for  $1  per  barrel  at  the 
'  mill.  The  Board  of  Public  Works  in  its  report  admits 
that  the  only  way  such  a  unit  cost  has  been,  or  can  be  ob- 
tained, is  by  selecting  short  periods  from  the  accounts 
of  the  city.  This  would  be  manifestly  unfair,  as  a  period 
when  little  or  nothing  was  actually  expended  for  repairs 
and  maintenance  could  be  .^elected,  so  as  to  give  an  erron- 
eous impression. 

Further,  in  the  statement  made  by  the  Board  the  de- 
preciation on  the  plant  is  only  given  as  10c.  per  bbl.  of 
the  output,  which  would  be  less  than  $90,000  total  de- 
preciation. There  is  little  doubt  that  in  the  si.\  years 
during  which  the  plant  has  been  operated  the  depreciation 
thereon,  including  that  on  cement  sack.«,  has  not  been  le.ss 
than  three  times  .$90,000.  Tf  this  correction  be  made 
and  annual  interest  on  $8-50.000  investment  be  allowed, 
the  cost  of  cement  at  the  ^lonolith  jilant  will  reaih  ap- 


pn..\iiiiat<'ly  $2. .10  |mt  hlil..  to  wbirh  adding  fn'iglit  to 
l/os  An>.'cloH  uf  lOc,  JMT  hhl..  will  make  (lie  <<>st  $'-i.90  per 
l)lil..  whcrciiM  the  open  iiinrkel  olFers  tin;  licHt  pr)rlhinr|  <■<•- 
iiu'iit  a(  wlioli'wilc  for  appro.xiinalcly  $2  per  1>I)1. 

Ill  order  to  make  the  aixivc  nhowiiig  the  total  output 
of  the  plant  Iuih  liccii  made  to  include  all  tlu!  cement  ever 
iiiaiiufactiireil,  whetlicr  UMalili-  or  ilcfcctive.  A  large 
nmoiint  of  the  Mill.dlH  bid.  has  been  deftfctive  cemtjiil, 
luiM  never  Im-cii  used,  and  nhould  he  charged  to  profit  anil 
loss.  This  would  f*lill  further  inirease  the  cost  of  cement 
produced  at  the  .Monolith  plant  and  used  in  connection 
with  the  Ia)S  Angeles  a(|Ue(luct. 

F.    (J.     I''l.NKI.K. 

hos  Angeles.  Calif.,  Dec.   ]2,  191  I. 


I'i'liis  Ictler  was  submitted  to  the  Los  Angeles  Depart- 
ment of  I'lihlic  Service  which  has  replied  as  follows, 
through  ().  H.  Clemens,  Cost  Accountant. — KwTOli.] 


Sir — Tlic  average  cost  of  $1.H!)I  jut  liM.,  noted  in  the 
recent  report  of  the  H.^ard,  includes  all  e.xpen.ses  of  the 
mill  operation,  including  preliminary  try-out  expen.ws, 
depreciation  at  10c.  |)er  hi)l.,  anri  all  re])airs  and  mainte- 
nance and  other  expenses,  including  all  losses  on  cement 
sacks  from  March,  1909,  to  October,  1910.  Beginning 
in  October,  1910,  the  mill  operating  .sack  account  was 
changed  to  conform  with  jirivate  mill  accounts  and  each 
construction  division  of  the  aqueduct  was  charged  with 
thj  .»iacks  shipped  to  it,  credit  being  given  for  return  only 
of  u.«able  sacks,  the  loss  on  damaged  and  destroyed  sacks 
being  borne  by  the  con.struction.  All  costs  of  actual  re- 
jjairs  and  waste  at  the  mill  was  charged  to  and  is  included 
in  the  above  operating  cost. 

The  general  statements  made  by  the  efficiency  director 
regarding  the  cost  at  which  cement  can  be  manufactured 
at  the  mill,  were  mi.sapplied  by  him  in  his  .statements  to 
the  Board  of  Public  Works.  The  general  statement  was 
made  that  under  private  management  this  mill  could  un- 
doubtedly ])roduce  cement  at  $1  per  bbl.  or  less.  This  un- 
questionably can  be  done,  if  the  restrictions  of  the  8-hr. 
working  day  and  other  drawbacks  in  connection  with  mu- 
uici])al  operation  of  a  mill  such  as  ours  M-ere  removed 
by  placing  same  under  private  management. 

When  the  mill  was  running  full  capacity,  an  operating 
cost  of  $1.10  to  $1.1.5  per  bbl.  was  oljtalned,  which  in- 
cluded all  normal  repairs  and  percentage,  l)ut  no  deprecia- 
tion charge.  These  costij  were  maintained  under  the  rigid 
city  requirements  of  an  8-hr.  day  and  with  the  rock 
quarry  not  so  advantageously  situated  as  the  present  one. 
The  jiresent  quarrv-  was  brought  to  a  good  operating  con- 
dition only  a  short  time  before  the  mill  was  clo.ied  down 
on  account  of  the  comi)letion  of  the  aqueduct. 

Mr.  Finkle's  statement  as  to  defective  cement  is  highly 
exaggerated  and  not  based  on  fact.  The  comparatively 
.«mall  amount  of  rejected  cement  from  the  Monolith  mill, 
amounting  to  less  than  2000  bbl..  was  handled  in  the 
same  way  as  that  purchased  of  ])rivate  concerns  was  han- 
dled. The  mill  operating  account  was  charged  with  all 
exjien.^e  caused  the  construction  division  by  .shipment  of 
defective  cement,  even  to  the  expense  of  freighting,  hand- 
ling and  waste  .•jacks,  which,  be  it  noted,  ^fr.  Finkle  wants 
to  charge  for  again,  when  thtn-  are  already  charged  for  in 
the  figures  he  purports  to  u.<e. 

0.    F.   Clemkns, 

Lo.^  Angele.s  Calif..  Jan.  8.  191.5. 
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Progress  oia  thi<B  GireaSer  WiKa^ 

The  year  19 li  closed  with  work  well  under  way  and 
up  to  schedule  on  tiie  97.2-mi.  aqueduct  of  the  Greater 
Winnipeg  Water  District.  During  the  year  permission 
to  divert  water  from  Shoal  Lake,  a  part  of  the  Lake  of  the 
Woods,  was  secured  from  the  International  Joint  Com- 
mission, surveys  previously  hegun  were  completed,  the 
risrht-of-wav  was  secured,  the  construction  railwav  was 


tional  Transcontinental  Rys.  and  Xortli  of  the  Canadian 
Northern  Port  Arthur  Line,  through  an  undeveloped  sec- 
tion of  tlie  country.  In  order  to  hring  in  the  supplies  and 
machinery  recpiired  for  the  aqueduct  construction  it  was 
necessary  to  huild  a  railroad  along  the  aqueduct  right-of- 
way.  This  road  is  of  standard  gage,  with  60-lb.  rails  and 
substantial  roadbed.  Including  yards,  spurs  to  gravel  pit 
and  sidings,  there  will  be  in  all  about  102.4  mi.  of  track. 
The  maximum  grade  is  0.5  ft.  per  100  ft.,  and  the  stand- 
ard minimum  curvature  is  four  degrees.    The  contractors' 


<*-   *« 


;>^^-j!^ij 
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(The  scow  was  used  to  run 

aU  but  completed,  the  aqueduct  structures  were  designed, 
the  contracts  for  the  a(|ueduct  proper  were  let,  other  work 
was  accomplished,  and  provision  was  made  for  financing 
the  project. 

Briefly,  the  aqueduct  Avill  supply  85,000,000  Imp. -gal. 
(102,000,000  U.  S.  gal.)  a  day  to  "the  cities  of  Winnipeg 
and  St.  Boniface  and  to  all  or  parts  of  five  other  towns 
surrounding  Winnipeg,  all  at  an  estimated  cost  of  $13,- 
500,000.  The  work  includes  104.2  mi.  of  railway  track 
for  construction  purposes,  a  diversion  dike  and  channel, 
an  intake,  35  mi.  of  cut-and-cover  aqueduct  from  the  in- 
take to  the  site  of  a  future  reservoir  southeast  of  Trans- 
cona,  9.8  mi.  of  60-in.  steel  pipe  from  the  reservoir  site 
to  the  Red  River,  a  tunnel  beneath  the  river,  and  2.3  mi. 
of  48-in.  cast-iron  pijjc  from  the  river  to  tlio  McPhillip's 
St.  reservoir.  Advantage  is  taken  of  a  gross  fall  of  291 
ft.  between  Shoal  Lake  and  Winnipeg  to  bring  the  water 
in  by  gravity. 

The  project  was  approved  i)y  popular  vote  on  Oct.  1, 
1913.  Thereupon,  S.  ?L  Reynolds,  a  civil  engineer,  was 
appointed  chairman  of  commissioners;  J.  11.  Ashdown,  a 
commissioner  (without  comi)ensation)  ;  James  H.  Fuer- 
tes,  of  New  York  City,  consulting  engineer,  and  W.  (i. 
Chace,  chief  CTigineer. 

Five  survey  parties  were  speedily  placed  in  the  field  for 
the  location  of  the  acpieduct  line  and  an  office  staff  was  or- 
ganized for  the  necessary  work  on  design.  The  location 
.Murvey  work,  which  was  pushed  to  rapid  <'ompletion  by  the 
end  of  February,  191  I,  included  some  3«()  s(i.mi.  of  topog- 
raphy, 362  mi.  of  transit  Iiiu;s,t3l7  mi.  of  levels,  95  mi. 
of  prcci.se  levels,  11,511  ft.  of  sonmlings  at  Indian  Bay 
anil  3897  ft.  of  test  borings  along  the  line  with  7445  ft. 
at  Indian  Hay. 

CoN.'<Titi( TioN  FiAir,WAV — The  located  lino  of  the 
Aquednct    runs  south   of   the   ('aimdiiiii    Pacific  anil    Xa- 


•friformntlon     from     the     ofllre     of     the     CoinmUHioncrH    of 
thf    Crenler    WInnlppK    Water    MlHtrlct.    Mnnllohii 


lAX  Bay  for  Greater  Wixxiin.  W  au.i.-Sl  i'ply 

the  cars  onto  after  dumping) 

Working  tracks  will  be  located  between  the  railway  and 
the  trench,  from  which  the  track  is  distant  110  ft.  The 
railway  will  cost  approximately  $1,200,000,  and  is  being 
built  by  the  Northern  Construction  Co.,  of  Winnipeg. 
Tracklaying  was  completed  on  Dec.  17,  1914.  There  still 
remains  some  seven  miles  to  be  ballasted.  This  will  be 
carried  out  early  in  the  spring  in  order  to  have  the  road 
in  shape  for  the  main  aqueduct  work,  which  will  be  com- 
menced as  soon  as  the  frost  leaves  the  ground. 

The  clearing  of  the  riglit-of-way  was  done  by  E.  .1. 
Bawlf,  of  Winnipeg.  This  work  cost  $79,360,  and  com- 
])rised :  Clearing,  2586  acres ;  salvage,  7900  cords  of  wood, 
349,000  lin.ft.  poles,  14,467  fence  posts. 

A  telephone  line  has  been  completed  by  the  district 
from  Winnipeg  to  Indian  Bay.  Residences  have  been 
erected  for  tlie  engineers.  Offtake  drainage  ditches  have 
been  dug.  Roads  have  lieen  built  and  other  small  works 
have  been  carried  forward  to  prejiare  for  the  a(]ueduct 
construction. 

Falc'ox'^  River  Diversion  Dike  and  Canal — The 
water  of  the  Falcon  liiver,  which  drains  about  50  sq.nii. 
of  muskeg  area  into  Indian  Bay|  is  dark-colored  and  re- 
quires some  time  to  clear  itself  through  the  luitural  agen- 
cies of  the  sun,  wind  and  waves.  In  order  to  give  the 
elements  time  to  act  pu  this  water  before  it  could  j)ossibly 
reach  the  intake  a  dike  and  canal  are  being  built  to  divert 
the  Falcon  River  into  Snow!*lioe  Bay." 

Tomlinson  &  Fleming, "who  have  the  contract  for  the 
dike,  which  is  some  7500  ft.  long  and  which  contains 
some  220,000  cu.yd.,  have  practically  finished  this  work. 
In  depositing  the  materials  in  the  dike  these  contractors 
made  use  of  dinky  engines^  4-yd.  Westefn  side-dump  cars, 
a  steam  shovel  and  a  scow.  The  method  of  depositing  the 
material  for  the  core  or  main  body  of  the  dike  between 
the  scow  and  the  end  of  the  dum|),  and  running  out  the 
em|ity  cars  on  the  scow,  proved  rapid  and  economical 
(se.-  Fig.  1). 


l'\'liruiir\     I,    l'.M"» 
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Till'  tciidcrs  for  iUv  canal,  whiili  will  l>c  Hiimt<  :IT0()  ft. 
ill  loiiyth  and  r('(|niit'  ,'17,(M>(I  cu.vd.  of  ovcavalitiii,  Inivo 
luTii  (i|icntMl  and  an  awanl  was  tn  Im>  nuido  nn  Jan.  ITi, 
I'll').  Am  award  wa.^^  td  l>(>  made  (in  tlio  Hanic  dali*  on 
tondcis  Idr  livi-  railway   water  tanks. 

('(iMitiiii:  .\yii:iii(T— Tlu"  a<|niMlu(t.  sri.tH  mi.  in 
liMijilli,  Inis  lu'i'n  di'sijrned  for  a  niiniiniini  rated  capncily 
,.r  .s:.,<M)it,()t>()  Imp.  ;j;al.  per  day.  It  wdl  lie  linilt  of  eon- 
<  rete  and  will  l>e  reinfnrceil  wliere  under  jiressiire  or  at 
other  reijiiired  points.  'Pile  standard  seclions  art*  areli  or 
liorseslioe  sliapeil  for  the  jrravity  liow  portions  and  eireii- 
',ir  for  the  i)arls  of  the  line  under  pressure.  (See  l''i;;s. 
;'  and  H  for  views  of  test  sections).  There  will  he  live 
depressed  sections  at  river  crossinjis.  ei^dit  hlowolfs  and 
weirs,  and  two  X'enliiri  meters.  The  avera^te  gradient  is 
*K(Vi  ft.  per  lotto,  the  li-riilest  O.I  I  ft.  and  tlie  hiMwie^^t 
-radieiit  is  1..'')  ft.  per  1000  f(. 

Tables  I  to  III  >iivL'  a  variety  of  information  repirdinj,' 
the  dimensi<ins.  contractors,  and  (piantities  for  the  aijiio- 
duct. 


T.\BI-10   1.      M- 

Nt;Tll. 

Sl/.l 

:  .\Ni)  .si.iiri; 

(iK    WINNIl'IJC, 

AQUEDUCT,   Kit 

l.\l    1 

.OWIOK  TO    f 

■Pi;U    lONl) 

size 

Ft.  iiiul  In. 

Slope 

Aqueduct 
Section 

Ft. 

r«T  loon  Ft. 

Ft. 

Ml. 

' 

24,140 

4.572 

S-0  (liani. 

o.7sn 

33.400 

6.326 

S-9x7-4'^H 

0.300 

4S.400 

9.167 

fi-4\x5-l-', 

i..-.:!7 

36.:'00 

6.S56 

S-:i -'4x7-0 

0.3,X2 

14.000 

2.651 

7-6(liam.' 

DcpresHed   aectloii 

43..';9S 

8.257 

7-4x6-2  V4 

0.744 

30,000 

5.6S2 

7-->/.ix6-5i4 

0.600 

76.032 

14.400 

7-5V4x6-3i^' 

0.6S4 

10,000 

1  .S94 

6-7x5-6  Vj 

1.290 

24.547 

4.  ('.49 

7-llv...x6-S'..j' 

0.4!i0 

53.083 

10.054 

8-9x7-4%' 

0.300 

10.900 

2.064 

S-10V4x7-5% 

0.279 

11,100 

2.102 

10-9x9-0 

0.279 

33.750 

6.392 

10-9x9-0 

0.110 

449,150 

Sfi.Ofifi 

'Depressed  section   nt   Brokenheiid   River  Crossinn. 
'Depressed   section   at   Whiteniouth   River   Crossing;. 
'Depressed   section   at   Birch    River  CrossinK. 
'Depressed   section    at    Bogg   River   Crossings   1    and    2. 
There   is  a   Vcnt\iri   meter  at   each   end   of   the   aqueduct. 
The    total    amount    of    concrete    in    the    whole    aqueduct    is 
347,519   cu.yd.,   including  50S5   cu.yd.   in  culverts,  etc. 

The  cement,  sand  and  gravel  will  l)e  furnished  by  the 
district.  At  present  tests  are  being  made  relative  to  the 
l>est  aggregate  available  from  the  various  gravel  pits 
owned  and  leased  by  the  district.  The  sand  and  gravel 
will  be  excavated  from  the  district's  gravel  pit.s,  will  be 
put  through  a  screening  and  crushing  plant,  screened  tn 


Hoveral  8i/.cj»  uud  rfMii.\ed,  after  which  it  will  be  hauled 
to  Ihe  work  by  ilaily  Hnp|ily  tniiiis  operated  by  the  district 
or  under  contract  for  the  district. 

('o\Tii.\CTH  TO  Hk  liiT — Four  sea.Mins  will  be  rcfpiircd 
to  coni|i!ete  tliu  work  on  tliu  iKjiiediict  contraclH. 

While  the  largest  conlraclM  have  been  let  on  (his  work 
then'  si  ill  remaitiK  eonHiderable  work  for  which  bids  will 
be  a.xki'd  in  due  time.  Tliirt  work,  with  the  cost  of  the  sev- 
eral items,  aH  CHtimated  in  (he  report  of  Ihe  coiiHulting 
engineer,  is  as  follows: 

TAMI.K  II.      CONTItACTOIlS  FORTIIi;  VV  I  N.V  I  I'Kf !  AgUEDUCT 
Cuntriict      Contriicl 

No.            Hcctlori        .Mllcii  Amount 

.1     II.  TKiiil.liiy  Co.  Ltd. .  .          30         FYalrle               20.06  $945, 'H5 

ThomiiH   Krily   a  SoMM...         31        Hrok<-nh<ad     17.76  1,301,485 

North.-rn   Cotmlructlon   Co.  |     33         WhlKinouth    18.20  1,26S,6H0 

and                                33        Birch                  16.09  1,137,010 

Carti-r-MnllM-AdllnKor    Co.  |     34        Summit              12.92  1,4K9,520 


Totiil $6,142,640 

TAHM-:    III        I'KINCIPAI,    QUANTITIKS    IN   THE 
WINNU'Et!    Age  EDI  IT 
lOxciivatlon  : 

Topwoll     171,000   yd. 

lOarth    I,9S8,000   yd. 

Rock     20,300    yd. 


2,179,300   yd. 
2.195,000  yd. 


Foundation,  embankment  and   refill 

Concrete: 

Aqueduct 342,434    yd. 

Culverts,    etc 5,085  yd. 

347,519  yd. 

Lumber 12,4  75   M.  F.  B.  M. 

Relnforclntr  uteel 5,344,000   lb. 

Cast   Iron   and  steel 71,000   lb. 

Cast-iron    pipe 29,500   lb. 

Cast-iron  gates 185,200   lb. 

Copper       expansion       joints       (approximate 

weight)     350,000    lb. 

Cement  (noflncluded  in  the  above  contracts)  500,000    libl. 

Cost 

Intake  at  Indian   Bay $50,000 

BO-in.  steel   pipe  line  from  Transcona  to  Red  River.  .         896,400 

Tunnel    under    Red    River 129,900 

4S-in.    cast-iron    pipe    line    from    Red    River    to    Mc- 

I'hlllip's    Reservoir 278,200 

$1,354,.... 

In  addition  to  these,  bids  were  received  on  Jan.  20, 
191o,  for  gravel  screening  and  crushing-plant  equipment 
and  for  rolling  stock  for  the  railway.  Bids  for  the  cement 
supply  for  191.5,  an  engine  shed  at  Deacon  and  miscel- 
laneous buildings  will  be  advertised  in  the  near  future. 

Arrangements  have  been  made  through  the  Bank  of 
Montreal,  fiscal  agents  for  the  district,  to  provide  some 
.$4,000,000 — the  funds  neces.sary  for  the  work  completed, 
the  work  in  hand  and  that  to  be  carried  out.  Certain 
financial  arrangements  have  also  been  made  with  a  view 
tn  liie  requirements  of  the  succeeding  years. 
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By  H.    S.   MATTIMOREf 

One  of  the  important  checks  instituted  within  the  past 
year  on  the  concrete  work  of  the  Xew  York  State  High- 
way Commission  was  in  the  testing  of  the  finished  prod- 
uct. Engineers  in  charge  of  concrete  work  are  required 
to  make  6-in.  cubes  from  the  mixed  concrete  as  deposited 
in  the  work.  Two  cubes  are  taken  from  every  500  cu.yd. 
of  concrete  hiid ;  this  in  tlie  case  of  a  concrete  highway  10 
ft.  wide  and  of  our  standard  thickness  represents  about 
1700  lin.ft.  of  roadway.  Tiiese  specimens  are  stored  in 
moist  sand  near  the  highway  for  21  days  at  which  time 
they  are  sent  to  the  laboratory,  where  at  28  days  they  are 
tested  for  compressive  strength. 

Some  of  the  tests  so  made  are  tabulated  below.  Table 
T   is   the  record  of  some  very   liigh   compression  breaks 


?8[AYS 

Age    o-f    Concrete 


5  WEEKS        6WEEKS 


Curves  Showing  Kklativk  Cojipkessive  Strength  of 
1 :  11/2 :  3  Concrete  Using  Different  Aggregates 

(6-in.  cubes  made  in  field  from  concrete  being  used  in  highway 
work  and  stored  in   field  21   days) 

obtained  on  6-in.  cubes  made  in  the  field  from  material 
Iteing  placed  on  the  highway.  There  is  some  slight  varia- 
tion in  the  age  of  the  different  cubes  due  to  delay  in  ship- 
ping, but  a  large  proportion  of  the  material  is  from  28  to 
•■)0  days  old.  This  is  not  an  average  highway;  in  fact,  it 
is  one  of  the  best.  Tlie  two  interesting  features  of  these 
tests  are  the  consistent  uniformit}'  of  the  breaks  and  the 
fact  that  the  compressions  are  the  highest  I  have  ever 
seen  recorded  on  plain  concrete.  I  wish  to  call  attention 
to  the  tests  on  the  two  sands  from  different  banks,  used 
in  this  concrete.  Both  are  coarse  sands  with  voids 
slightly  below  the  average,  they  are  comparatively  clean 
and  show  a  good  compressive  strength  in  mortar.  They 
would  not  be  called  sharp  sands  as  many  of  the  grains  are 
rounded.  This  material  is  from  an  ol<l  lake  deposit  and 
unfortunately  rather  limited. 

It  will  be  noted  the  last  two  cubes  tabulated  were 
ini.xed  with  stone  screenings  substituted  for  sand.  This 
concrete  was  not  used  in  the  higiiway,  but  was  made  for 
experimental  purposes  only.  It  may  be  rather  an  unfair 
ciiniparison  as  only  two  cubes  were  made  from  this  mate- 
liiil,  but  there  is  such  a  great  dilTerence  in  compressive 
-irciifffh  that  we  do  feel  thankful  that  sand  rather  than 


•From  ft  paper  entitled  "TestliiK  and  HnndllnK  of  AKirro- 
KateH  for  CVincrete,"  presented  to  Ihi'  AHHoiliitldn  of  American 
Portland   Cement  Maiinfnrturern. 

♦  Kirsf  Anal.  Bnnlnf-r.  N.  Y.  Slatt"  Highway  Coninil.sHlon, 
Albany.    N.    Y. 


stone  screenings  was  used  in  the  concrete  placed  in  tiie 
highway. 

TABLE  I.     COMPRESSION    TESTS   ON    1  :  U  :  3   CONCRETE    CUBES. 

MADE  FROM  M.ATERIAL  BEING  PL.\CED  ON  N.  Y.  STATE 

HIGHWAY 


Break  Lb. 

Break  Lb. 

Per  Sq.  In.. 

Per  Sq.  In., 

Aver,  of 

Sand 

.Aver,  of 

Sand 

Age 

2  Cuhes 

Used 

Agi 

2  Cubcb 

U.sed 

30 

5480  + 

33 

5555  + 

34 

4365 

"i 

28 

4.500 

"S 

45 

4815 

3 

28 

4680 

s 

36 

3980 

28 

40.50 

^ 

28 

4810 

30 

4665 

■^ 

29 

4925 

s 

30 

4420 

.W 

4675 

_ 

28 

5030 

'N 

2S 

4625 

28 

4450 

- 

28 

4S75  + 

is 

32 
33 

4450 
1945* 

z 

*  The  oonciete  represented  by  the  last  two  cubes  was  made  of  stone  and 
screenings  »ub.stituted  for  sand.  It  was  made  for  expeiiment,  not  used  on 
highway. 

TESTS  OF  SAND  USED  IN  AB0\T;  CONCRETE 


No.  1.    Voids  =  31.2%    Loam  =  1.5% 
Gradation  %  Compression 

Break 

1  :  3  Mortar 
Ottawa,  1420 
Natural,  1987 
Washed,  1S02 


No.  2.  Voids  =  2S.6%    Loam   =  2.5 


Passing  }  in. 
Passing  No.  6, 
Passing  No.  20, 
Passing  No.  50, 
Passing  No.  100, 
Passing  No.  200, 


100.0 

93.3 

41.7 

10.5! 

1.8 

0.9 


Gradation  % 

Passing  i  in.  100.0 
Passing  No.  6,  94.0 
Passing  No.  20,  28.7 
Passing  No.  50,  9.1 
Passing  No.  100,  1.6 
Pa.ssing  No.  200,      1 . 1  I 


Compression 
Break 

1  :  3  Mortar 
Ottawa,  1520 
Natural,  1750 
Washed.  1685 


The  curves  shown  in  the  accompanying  diagram  give 
a  good  illustration  of  concrete  obtained  in  actual  practice. 
I  believe  this  is  a  good,  fair  comparison  of  stone  and 
gravel  concrete,  as  both  of  these  aggregates  were  of  higli 
grade,  particular  attention  being  paid  to  obtain  a  clean, 
uniform  product  passing  all  requirements  for  this  class 
of  concrete. 

The  material  made  with  screenings,  although  showing 
a  fair  compression  strength,  is  much  below  that  obtained 
with  a  good  sand. 

In  Table  II  are  given  other  comparative  results  of  the 
compressive  strength  of  concrete  with  different  kinds  of 
aggregate. 

TABLE  II.     COMPAU.VTIVE   TESTS   ON    1  :  2i  :  5   CONCRETE    USI.VG 

DIFFERENT  AGGREG.\TES 

(G-in.  Cubes) 


Aggregates  .\gt 

Slag  and  sand 28  Days 

Stone  and  sand 28  Days 

Gravel  and  sand 2S  Days 

Stone  and  screenings 28  Days 

Coated  gravel  and  sand  unwashed 28  Days 


Compression 
Break,  Lb. 
No.  of  CuVjes     per   Sq.In. 
16  2000 

134  1990 

142  1895 

28  1740 

48  1170 


No.  1 

No.  2 

100.0% 
94.1 
38  4 

lOO  07o 
74  5 
30  4 

Table  III  is  given  to  show  the  importance  of  proper 
sampling  of  sand  sources.  Both  of  these  sands  were  from 
the  same  bank,  being  sampled  by  different  engineers. 
Sand  No.  1  is  well  within  our  specifications  for  use  in  the 
best  grade  of  concrete  while  sand  Xo.  2  is  of  a  poor  grade 
for  any  concrete. 

TABLE  III.     TABLE  TO  SHOW   EFFECT  OF  SAND  GRADATION  ON 
COMPRESSIVE    STRENGTH    OF    CONCRETE 
Gradation 

Passing  J  in 

Pastiing  No.    6 

Passing  No.    20 

Passing  No.     50 

Passing  No.  100 i 

Passing  No.  2(H) 

Voids  % 

Loam  % 

Comparative  Strength  (lb.  per  sq  in  ) 

Ottawa 

Natural ... 
Natural 

Ottawa  in  '" 


I'nvlnir  Work  liy  Miiiilclitnl  Hay  I.nlior  liiMtrnil  of  tty  Con- 
trnvt  in  lUKod  by  th<-  Mayor  of  t^olunibiis,  Ohio,  in  his  report 
for  1911.  The  new  city  charter  will  pornilt  this  stop  to  bo 
taken.  It  l.s  stated  that  the  city  pavlntj  work  amounts  to 
about  $600,000  a  year  and  that  contractors  make  10%  to  15% 
profit.  Hence  the  city  could  save  160,000  to  $90,000  a  year — 
provided  it  could  develop  the  same  olllcloncy  amon^  em- 
ployees. 


I,  im:) 
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Welding  tlbe  Joimts   of  Steel 

Gas  Maiir&s 

AiiiKiig  till!  iiotiililc  <U'\i'l()|iiiu'nlii  ill  nio<'liaiii<al  cii- 
MiHvriiij^  of  tlio  [last  half  dozcii  years  Iium  l)irii  the  rapid 
viciision  of  till'  oxyari'tyk'iu;  I'nurss  of  wcMiiij,'  ami 
I-  aii|>Ii«'ation  to  new  uses. 

One  of  llu'su  retriit  applicalions  is  tlio  Wfldiii;,'  to- 
-I'flii'r  of  Ioii;jtlis  of  \vrou;,di(-intn  or  slrcl  |)i|u>  to  make 
u  Ion;;  roiitiimoiis  liiu-.  tluis  oliniiMaliii;,'  i-illirr  Hcri'Wcd 
or  iMilti'd  joints.  Siuli  weicU'd  pijics  lia\c  rccciitly  Ih-cii 
jtut  ilowii  as  gas  mains  in  Cliinigo  some  elf\cn  miles  in 


Fig.  1.     WEi.nixc  12-Ty.  Pipe  for  Gas  ]\rATX!5  ix  the 
Stueet 

(The   two   men   with   the   levers  are   turning   the   pipe   as   it   Is 
welded.     The  trench  is  on  the  opposite  side  of  the  street) 

e.xtent,  the  diameter  of  the  mains  thus  welded  varying 
from  4  in.  to  16  in.  Similar  work  has  been  done  at 
Philadelphia,  and  at  the  Panama-Pacific  Exposition 
pipes  welded  in  this  way  have  been  nscd  for  the  entire 
gas-main  system,  comprising  ten  miles  of  pipes  of  2-in.  to 
16-in.  diameter.  The  smaller  pipes  also  for  gas  dis- 
tril)ution  inside  the  Exposition  buildings  have  been  weld- 
ed into  continuous  lengths. 

The  accompanying  i)hotographs  show  the  process  of 
welding  up  lengths  of  gas  main  and  lowering  it  into 
the  trench. 

The  lengths  of  ]iipe  are  deposited  along  the  street  or 
on  skids  over  the  trench,  and  successive  lengths  are  butted 
together.  The  i)ipe  undergoing  welding  is  turned  grad- 
ually during  the  operation  so  that  the  Avelding  is  all 
done  at  the  top,  as  shown  in  Fig.  1.  Where  large  pipe 
is  welded  on  skids  over  a  trench,  two  welders  often  work 
"11  opposite  sides  of  a  joint. 

In  city  street^,  the  mains  laid  on  the  street  surface 


are  welded  iiHiially  to  torm  longtIiH  of  200  to  100  ft.,  as 
it  in  not  deHirabln  to  (»pen  up  very  long  treiiclieH.  These 
leiigtliM  are  lowered  into  the  trench  liy  rope  or  diaiii 
nliiigs,  iiM  hliiiwn  in  Fig.  2. 

The  (|iieHtioii  of  contrnetion  aiirj  expansion  with  Icm- 
]ieralurt!  changeM  Iihh  of  courHO  to  re<(;ive  attention;  but 
when  a  gas  main  i.M  once  buried  in  the  tremrli  the  varia- 
tion ill  temperatiiru  between  summer  and  winter  is  prob- 
ably not  over  'i')".  To  bring  tin,'  pipe  to  a  iiniforin  tcm- 
peralnre,  the  Ireiicli  is  partly  (illed  with  earth  over  the 
pipe  leaving  tiie  joints  at  the  abutting  (;ii(ls  uncovered. 
A  chaml)er  is  e.\cavateti  around  (liis,  enabling  the  welder 
to  work  all  nroiind  the  pipe.  If  tiie  ends  draw  apart 
as  the  pipe  cooIh  and  contracts,  the  welder  can  apply 
additional  metnl  to  build  up  the  joint. 

Such  welding  in  of  course  more  ditlicult  than  welding 
tiie  joints  while  the  pipe  is  aliove  ground.  For  tiiis 
reason  in  open  country  very  long  lengths  are  welded  up 
before  lowering  into  the  trencli ;  1000-ft.  lengths  are 
common   and   we   are   informed   that   at  one   place    100 
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Fig.  2.     Loweiiixg  a  IGO-Ft.  Section  of  Welded 
Gas  Maix  ixto  the  TiiExcii 

lengths  of  8-in.  pipe,  each  40  ft.  long,  were  welded  into 
a  continuous  section  of  4000  ft.  before  being  lowered 
into  the  trench.  The  lengths  of  pipe  are  of  course 
capped  and  tested  after  welding  the  joints  and  before 
lowering  into  the  trench. 

The  welded  joint  is  claimed  to  have  usually  from  80 
to  90%  the  stren,<rth  of  the  solid  pipe,  l)ut  can  be  made 
even  stronger  than  the  pipe  by  liuilding  up  additional 
metal.  The  life  of  the  pipe  should  be  greatly  increased 
since  the  thickness  of  the  pipe  is  not  reduced  by  cutting 
the  threads  u])on  it.     The  lengths  of  pipe  to  be  welded 


COST  OF  WELDINO  PIPE  JOINTS  AND  TS 


6-In.  Pipe 

Labor,   30c.  per  hr 20  min.      10c. 

Oxygen.   2c.   per   cu.ft .' 10  ft.  20c. 

-Acetylene,  2c.  per  cu.  ft 9  ft.  ISc. 

Filling  wire,   12c.  per  lb %  lb.  9c. 

Total 37c. 


16-In.  Pipe 
90  min.      $0.4.") 


Sx6-In.  Y- 

Cutting  Welding 


40  ft. 

36  ft. 

2  lb. 


O.SiO 
0.72 
0.24 


3  min. 
3  ft. 
1  ft. 


6.0c. 
2.0c. 


22  min. 
12  ft. 
10  ft. 
1  lb. 


lie. 
24C. 
20c. 
12c. 
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are  made  preferably  with  beveled  ends,  new  metal  being 
built  up  in  the  V-shaped  opening  at  the  joint,  but  square- 
end  pipe  can  be  welded  if  necessary.  The  use  of  the 
process  is  leading  to  the  adoption  of  pipes  -iO  ft.  long 
instead  of  the  usual  20-ft.  length. 

Under  ordinary  conditions  a  skillful  operator  can  weld 
in  an  hour  about  one  joint  on  12-in.  pipe  and  from  three 
to  five  joints  on  4-in.  pipe.  The  cost  is  said  to  be  from 
2-5  to  40%  less  than  that  of  a  recessed  screw  joint,  in- 
cluding the  cost  of  the  coupling  and  its  application.  The 
cost  of  the  joints  is  stated  in  the  table  on  p.  233. 


Fig.  3. 


Welded  Specials  foe  Use  ox  Welded  Gas 
Mains 


With  the  welded  pipe,  the  branches,  laterals,  drips 
and  various  other  fittings  are  made  integral  parts  of 
the  continuous  main,  while  with  screw-joint  pipe  they 
are  separate  and  special  parts  whose  numerous  joints 
are  often  a  source  of  trouble.  Laterals  are  inserted  at 
any  point  by  cutting  a  hole  in  the  main  (with  the  cutting 
blowpipe)  and  welding  in  the  end  of  the  lateral.  Fig.  3 
shows  a  6-in.  angle,  an  8-in.  Y  and  a  6-  and  4-in.  re- 
ducer, all  made  l)y  cutting  the  main  and  the  smaller  pipe 
to  the  desired  shape  with  the  torch  and  then  wekling  the 
parts.  The  only  material  required  to  make  up  these  spe- 
cials are  odd  lengths  of  pipe  of  the  required  sizes,  whicli 
can  be  cut  and  connected  at  any  point  and  in  any  way. 
The  cost  of  making  the  Y,  with  two  8-in.  pipes  con- 
necting to  an  S-in.  main,  is  about  76c.,  as  given  in  the 
table. 

A  great  advantage  of  such  continuously  welded  mains 
is  that  leaks  from  the  joints,  always  a  large  source  of 
loss  in  every  gas  distril)ution  .system,  is  wholly  prevented. 
Thus  tliese  mains  are  especially  advantageous  for  natur- 
al gas  and  oil  ])ii)e  lines  as  well  as  for  city  gas  distribu- 
tion. For  ammonia,  and  other  refrigeration  .systems, 
elimination  of  leakage  is  important  for  safety  as  well 
a.H  economy. 

Much  broader  applications  of  the  welding  j)rocess  to 
a  wide  range  of  piping  and  tubing  seems  reasonal)le 
to  c.\i)ect  in  the  future  as  tlic  number  of  skilled  operators 
availai)le  increase  and  engineers  become  familiar  with 
the  j)roceM.s  and  its  possibilities. 

The  apparatus  used  for  the  work  shown  in  the  illus- 
tration.s  is  that  of  the  Oxweld  Acetylene  Co.,  of  Chicago. 
It  consists  of  two  i'vlinders  of  compressed  o.wgen  and 
acetylene  gas  jnountcfl  on  a  two  wlu'clcil  truck  and  fitted 


with  hose,  regulators  and  the  welding  torch.  The  Peo- 
ples Gas  light  &  Coke  Co.,  of  Chicago,  has  26  of  these 
outfits,  which  are  used  for  making  repairs  to  machinery, 
etc.  at  the  gas  works  as  well  as  for  weldin<i  the  mains. 


@sa 


By  Johx  R.  Downes* 

The  accompanying  notes  on  the  operation  in  1914  of 
the  septic  tank  and  contact  beds  which  comprise  the 
sewage  works  of  Plainfield,  N.  J.,  are  submitted  in  view 
of  the  historic  interest  of  the  works.  It  will  be  remem- 
bered that  this  plant  has  been  considerably  overloaded  for 
several  years  and  has  been  kept  in  operation  only  by  ever- 
lasting vigilance. 

The  weakest  part  of  the  plant  is  the  old,  shallow,  one- 
story  settling  tank,  which  after  a  few  months'  service  dis- 
gorges large  volumes  of  suspended  solids,  causing  a 
serious  mechanical  interference  with  the  working  of  the 
contact  beds.  With  local  arrangements,  frequent  cleaning 
of  the  tanks  is  impossible.  The  extent  of  this  interference 
is  by  no  means  measured  by  the  weight  of  the  suspended 
solids  escaping  from  the  dirty  tanks.  The  solids  are 
flocculent  in  character  and  of  low  gravity.  Their  volume 
increases  many  times  in  proportion  to  their  weight  at 
times  of  disgorging. 

As  a  partial  offset  to  the  unfavorable  condition  incident 
to  poor  settling  arrangements,  strainers  of  %-in.  cin- 
ders are  provided  to  remove  the  coarsest  of  the  suspended 
solids.  These  strainers,  1  ft.  deep  and  10  ft.  wide,  are 
countersunk,  as  it  were,  in  the  main  filling  material  of  the 
primary  contact  beds  and  extend  along  the  two  outer 
edges  of  each  bed.  The  strainers  are  especially  efficient 
in  preventing  any  scum  formation  on  the  coarse  stone  of 
the  primary  beds,  from  which  its  removal  is  almost  im- 
possible, and,  to  say  the  least,  far  from  economical. 

From  the  strainers,  the  collected  .solids,  together  with 
y^  in-  or  so  of  the  cinders,  can  readily  be  skimmed.  The 
contact  beds  proper  present  the  appearance  of  newly 
crushed  stone,  and,  being  free  from  scum,  are  also  free 
from  odors,  as  well  as  from  the  possibility  of  sepsis. 

The  cinders  are  used  repeatedly,  after  being  washed 
on  a  revolving  screen  while  a  spray  of  water  is  played  over 
them.  The  screen  is  revolved  and  the  water  is  pumped 
by  a  314-hp.  gasoline  engine.  The  cost  of  fuel,  oil  and 
labor  for  cleaning  is  9c.  per  cu.yd.  of  clean  cinders.  One 
hundred  parts  of  the  dirty  cinders  yield  about  80  parts  of 
clean  cinders  and  40  parts  sludge  in  the  form  of  a  tiiick 
paste  from  which  no  superfluous  water  can  be  drained. 
The  clean  cinders  have  about  35%  voids.  The  sludge  ad- 
heres closely  to  the  cinders  and  appears  very  compact.  It 
does  not  resume  this  compact  form  (almost  like  asbestos 
board)  after  separation  from  the  cinders. 

The  cost  of  extra  labor,  under  local  conditions,  for  the 
operation  of  the  cinder  strainers  is  44c.  per  million  gal- 
lons of  sewage  treated.  This  extra  cost  should  really  be 
charged  against  the  inefficiency  of  the  ."settling  tanks  ami 
will  be  oflset  by  the  extended  working  life  of  the  primary 
contact  beds.  It  is  hoped  that  this  extended  life  will 
reach  a  33%  increase.  Tt  will  prove  economical  if  it 
reaches  11%.     Entirely  aside  from  this  extension  of  life. 


•Chemist    nml     MiinnKer,     SewaKfe     Works 
Plnlnflel.l.  N.  J. 
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M.>\^ill.^    \Vi:ilA(ilCMOF  ANAr.VSKMOFHKWAUK-WOHKHOI-  n.AINTIKI.Il.  SV  J  ,  nRCEMIIiat.  Illl.l.  TO  \(iVr:MIII-|l.  KIM* 

(Pitru  iior  l,(iriri,(iiiiii 

l'utrf»ri- 

— Niijpnnclral  Mntirr  -  Oiyccn  <'imi»iimu«I —  NUreU'ii  on ■      bility: 

-Kdluoiii  (rtiiii    -  Kflliixiit  Iriiiii  -  ~~  NO, • NO, IVrOnt. 

n.>iii|Hri«iiir..                                                  |«r|.       Hnmmil-  I'rl-       Hrnilxi-       Pfi-      Meror^l-       I'ri-       Htroriil-  HnrnplM 

M.,nili               M»x.         Mill.      I'.flUmnt    Hr»nip<      Tnnk          IM           H«l  Hnwnar      Tunk         l»«l           Hr.l           li«f          11.^1           l»i-.l           l«.-.l       M  Dny- 

ivc                        47          is          M        i(\:i          im          Hi           H  laa          wi          m          2\         i  i         <  7        on       (i  \i\      »<»  o 

J»i>                          '^          3&          A'.>         i;i;t          n»          js            7  III           111           42          u:<        o  »         .11         o  11       0  11       i)H  r, 

Vr\<                    38              17              «)            ll.'l              M              22               l»  Wl              M              ag              2,i            II            2.)           (Mm         0  (i;j         KH  3 

M  It                   If'              20              r*)            M2             m             2'i                h  |(M              (U              4ft              22           0  7            IK           0(1.',         0  01          HH  U 

Aj.r                    (10              3«              ftl'            IA7              7U              20              I;t  1.12            107              M              .'W           0  0            I   0           0  («•         (I  0(1         HI   0 

Nli.v                                 71              83              fi.S            Kill              47              27              l»  III              tCI              (12              .12           0-1            3  0           0  O.O         0   12         ftfl  3 

Jiiii-                                 f*2              (W              tW            I.V,              .M              ;ia              '.M  i|;i             |ni              0)              .'ift           0  2            1   0           0  02         0   10         3(1  8 

Julv             8tl              05              IW            lf.ll              ft!              28              17  ll'l              03              A3              37            0  2            2(1           (»  03         0  07         (IH.  I 

Aim 8fl          Oft          (18         i:m          80          28          \j  nil         m-j          wi          32        03        3 o        002       0  (m       78  4 

Hcpl 70              (12              (17            Klft              7fi              27              I.'.  110              03              ftO              28           0  4            2  7           0    12         0   Ift         78  2 

tVt 08              ■18              (111            HI2              70              31               111  r.'d            102              47              32           0  7            2(1           0  21          0   1.1         fiO  0 

N..V M              31              (Ml            1.V1              43              21               10  1.18              0(1              Al              30            I    3            3  0           0   17         0   17        100  0 

AvpntKc                     02             4S             00           140             03             20             13  110             04             48             30           0.7           2.8          0.00         0  10 

•  Tlii<  m-plii-  mnkii  were  ploanpfl  In  Dirrinlior,  1013,  nml  nl  thr  pikI  of  Oriiil)«T.  1014 

ImwoviM-.  tlu'  stniiiuTs  stviii  lo  lie  llu-  licst  .■^ohitinM  nf  till'  Inn.  'I'.  A.  .1.  I''ni  Tester,  of  C/iieliec,  .\.  .\.  l)ioii,  of  Ottawa, 

eciiin  niul  odor  pmlilem  of  (lie  primarv  lied.-*.  .1.  |,.  Wrllrr,  of  St.  ('allieriiie.f,  \V.  (i.  Cliace,  of  Winiiipejr. 

The  imu'tiee  of  reinovinjj  .<eiim  ami  dirty  cinder.'*  from  ami  .M.  .1.  Ker,  of  Vancouver,  were  elected, 

the  s»>condarv  heds  ha.><  iieen  ahaiidoiied.     The  Iied.s  are  so  Si-kciai.  I{i;roiiTs — The  address  of  tli(!  President,  M.  J. 

graded  as  to  niiniinize  the  ]Kiolin<,'  of  water  on  the  surface.  IJiitler,  ('.  M.  (i..  departed  from  the  practice  of  iiis  prede- 

The  first  sifjii  of  scum  at  any  damp  place  is  at  oiue  hmken  ces.sor.^,  who  have  discussed  sjiecial  technical  prohiems  in 

up  hy  raking.     Scum,  odors  and  .sepsis  arc  thus  elimin-  their  annual  addre.sscs.     lie  pne  a  review  of  the  indus- 

nted,  as  in  the  case  of  tiie  primary  heds.     The  lieds  are  in  trial  and  chemical  developinonts  of  the  Dominion  duriii;: 

a  clean,  healthy  acioliic  comlilion,  some  of  them  after  1  I  the  last  decade, 

years  of  service.  The  Committee  on  Conservation  reported  that  tiie  col- 

Under  the   previous   system   of   allowing,'   tiie   scum   lo  iation  and  jiulilication  of  gage  records  hy  the  Dominion 

form  and  then  removing  it,  a  large  part  of  the  volume  Commi.ssion  on  Con.servation  wa.s  still  in  its  preliminary 

of  tiie  heds  had  reached  a  septic  condition.     Under  the  stage.     Other  activities  of  the  Conservation  Commission 

newer  method  of  treatment,  instituted  nearly  two  years  were  discu.s.sed — forest  protection,  establishment  of  a  uni- 

ngo,   all   sigiLS   of   septic   conditions   permanently   di.sap-  form  datum  plane  for  the  Dominion,  and  the  plan  of  J. 

peared  within  a  few  weeks.  B.  Challies  for  a  central  bureau  for  the  distribution  of 

Screenings  at  the  plant  amount  to  1..'?  cu.ft.,  sludge  re-  public   document,s  issued  by  different  departments,   and 

tained  in  the  tanks  amounts  to  2.5  cu.yd.,  and  .solids  col-  for  making  available  to  each  department  the  technical  in- 

lected  on  the  strainers  to  0.3  cu.yd.  per  million  gallons  vestigations  of  all  the  others. 

of  sewage  treated.  A  set  of  guide  specifications  were  adopted  as  prepared 

Tiie   accompanying   table   summarizes    the   analysis   of  by  a  Committee  on  Concrete  and  Reinforced  Concrete  (W. 

screened  .sewage  and  of  effluent  from  the  tanks  and  from  J.  Francis,  of  Montreal,  Chairman).     These  general  spec- 

the  primary  and  secondary  contact  beds  made  during  the  ifications  were  grouped  under  materials,  methods  of  cal- 

year.  culation,   unit  stresses,   general   requirements   in   design, 

S5  workmanship,  tests  and  inspection. 

AirainituisvIlMeetbaiiagoftllhie  C^iraa^dlmini  1''"-'  report  of  the  Committee  on  General   Clauses  for 

Society   of  Cwal    CiragiiaeerS  Specifications   (Henry  nolgate,  of  Montreal^  Chairman) 

■^  was  intended  to  serve  a  similar  jiurpose.     These  clauses 

The    tweiity-iiiiith    annual    meeting    of    the    Canadian  were  grouped  under  definitions ;  duties  of  engineers;  cer- 

Society  of  Civil  Engineers  was  held  in  Montreal,  .Tan.  26  tificates  and  payments;  plans  and  drawings;  claims  for 

to  28.     In  addition  to  the  regular  business,  there  were  extra  work ;  carrying  on  work ;  contractors' responsibililv : 

excursions  to  such  engineering  works  as  the  Cedars  power  contractor  in  default,  and  miscellaneous.     While  the  re- 

develoimient.  Angus  shops  of  the  Canadian  Pacific  Ry.,  port  as  a  whole  was  received  with  much  appreciation,  yet 

and  the  Blount  Royal  tunnel  of  the  Canadian  Northern  there  were  some  criticism  of  a  few  parts  wiiich  seemed 

Ry.      The   entertainment   features   included   a    lunch,   a  to  be  too  severe  on  the  contractor.     These  paragraphs,  it 

smoker,  and  the  annual  dinner.  was  held,  would  not  stimulate  that  spirit  of  cooperation 

Mkmbkh.ship — The  report  of  the  council  showed  a  between  the  engineer,  the  purchaser,  and  the  contractor 
membership  of  3059,  and  an  increase  of  265  for  the  year,  which  was  necessary  to  lowest  prices.  Some  of  the  par- 
Report  showed  that  the  eight  old  liranclies  were  in  Hour-  ticular  jioints  involved  were:  responsibility  for  engineers' 
ishiiig  condition  and  that  a  new  branch  had  been  estab-  mistakes,  compensation  for  delays  not  due  to  the  con- 
lished  at  Edmonton.  In  British  Columbia,  under  a  pro-  tractor,  reliance  on  the  engineens'  opinions,  right  of  the 
vincial  water  act,  members  of  the  society  have  .secured  engineer  to  change  the  contract  price,  etc. 
special  recognition  by  the  government  of  the  province.  The  Committee  on  Rails  (PI.  G.  Kellv,  of  Montreal, 
Similar  recognition  is  being  sought  from  the  government  Chairman)  recommended  the  adoption  of  the  rail  specifi- 
of  Saskatchewan.  cations  of  tiie  American  Railway  P]ngineering  Association. 

Offickrs — The  new  President  of  the  society  is  Francis  The  Committee  on  Track  (H.  R.  Safford,  of  Montreal. 

Clarke  Cam])bell,  Chief  Engineer  of  the  Department  of  Ciiairman)    made  a   progress   report  on   the  subjects   of 

Railways   for   the   Province   of   British   Columbia.      The  size  and  spacing  of  ties,  and  proper  method  of  measuring 

following  Vice-presidents  were  elected :  A.  St.  Laurent,  of  efliiciency  of  track  forces.     They  showed  three  programs 

Ottawa,  and  E.  E.  Brydone-Jack,  of  Winnipeg.    As  Coun-  for  the  study  of  the  two  subjects  by  securing  data  from 

cillors,  A.  Survever,  of  Montreal.  C.  B.  Brown,  of  Monc-  members. 
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A  postponement  of  the  celebration  of  the  Panama  Canal 
completion  was  officially  announced  at  Washington  some 
days  ago.  It  was  stated  that  the  slides  in  the  vicinity 
of  Gold  Hill  continued  to  obstruct  the  canal  prism  so 
that  while  ordinary  traffic  is  passing  through  the  canal 
without  difficulty,  the  dredges  will  not  be  able  to  clear 
the  channel  to  its  full  depth  and  width  at  the  points 
where  the  slides  have  occurred  until  after  the  date  in 
March  originally  set  for  the  canal's  official  opening,  when 
it  was  intended  to  have  a  battleship  parade  headed  by 
the  "Oregon,"  carrying,  among  others,  the  President  on 
his  way  to  the  opening  of  the  Panama-Pacific  Exposition 
at  San  Francisco.  It  is  now  announced  that  the  Presi- 
dent will  make  the  trip  overland. 

lEacresvsiia^    Safett^^    of    Ra-padl 
Ts'ainisi^  isa  Mew  YorM  Ci^5^ 

Since  the  recent  burning  out  of  a  manhole  full  of 
feeder  cables  supplying  the  Xew  York  Subway,  with  the 
consequent  tying  up  of  traffic  for  nearly  a  whole  day  and 
the  overcoming  by  smoke  of  some  200  passengers  in  stalled 
trains  (as  noted  in  Exgixekrixg  News,  Jan.  6,  1915), 
the  Public  Service  Commission's  Engineering  Depart- 
ment has  been  investigating  the  safety  precautions  that 
migiit  be  increased  on  this  system.  Although  the  acci- 
dents have  been  notably  few*  there  has  been  a  public  de- 
mand for  prevention  of  the  discomfort  and  danger  of 
mishaps  like  this  last  one. 

On  the  report  of  Alfred  Craven,  Chief  Engineer  of  the 
Commi.ssion,  the  following  definite  recommendations  are 
presented. 

(1)  The  addition  to  tlie  company's  present  private  tele- 
phone system  of  a  second  system  entirely  distinct  and  prop- 
erly separated  from  the  power  cables.  (2)  The  installation 
of  an  additional  lighting  system  from  an  outside  source,  and 
rearrangement  of  the  present  lighting  system,  bringing  in 
current  for  one  side  of  the  subway  from  the  59th  St.  power 
plant  and  for  the  opposite  side  from  the  74th  St.  plant,  and 
having  these  two  supplies  so  arranged  that  in  case  of  a 
breakdown  of  one  plant  the  entire  load  may  be  switched  to 
the  other.  (.'5)  I'rovision  for  a  separate  source  of  power  sup- 
ply for  the  ventilating  fans  to  be  installed  so  as  to  be  auto- 
matically available  in  case  the  power  from  the  substations 
falls.  (4)  To  prevent  smoke  from  entering  the  subway  In 
cases  similar  to  the  last  accident,  ventilation  provided  from 
the  manholes  to  the  surface  of  the  street  so  that  smoke  and 
gases  will  escape  through  these  openings.  (5)  A  thorough 
and  complete  segregation  of  high-  and  low-tension  cables  and 
lighting  and  signal  cables.  (6)  Increase  of  emergency  exit 
facilities    through    the    ventilating    chambers    to    the    street. 

Nothing  is  reported  on  the  training  of  the  sul)way  em- 
Iiloyces  for  better  liandling  of  unusual  situations,  though 
Mr.  Craven  states  that  "otlicr  recommendations  are  still 
niider  o(iiisid(>ration." 

C.  W.  Wilder,  Ehvtrical  Engineer  of  tlic  Commission, 


has  reported  that  it  is  po.ssible  to  construct  an  all-steel  car 
which  would  not  weigh  more  than  the  heaviest  type  of 
wooden  car  now  operated  upon  the  elevated  railroads  in 
Manhattan  and  the  Bronx.  This  car  would  weigh  about 
24.000  lb.  This  report  is  a  part  of  a  general  scrutiny  of 
conditions  on  the  elevated  lines. 


Decagaosa 

The  United  States  Circuit  Court  of  Appeals,  Seventh 
District,  on  Jan.  4,  1915,  affirmed  the  decision  of  a  lower 
court  which  upheld  Patent  No.  851,247  is.sued  on  April 
23,  1907  to  S.  B.  Newberry  (assigned  to  the  Medusa 
Concrete  Waterproofing  Co.)  for  a  waterproofing  for  con- 
crete, and  adjudged  the  McCormick  Waterproof  Port- 
land Cement  Co.  and  Sidney  T.  Sjoberg  to  be  infringers 
of  the  patent.  Justice  Baker,  in  rendering  the  decision, 
in  effect  declared  that  the  Newberry  patent  covered  all 
forms  of  concrete  waterproofing  where  the  compound 
contains  "the  insoluble  lime  salt  of  a  fatty  acid  sub- 
stantially free  from  glycerin  or  other  soluble  substance."' 
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•The  Intcrborough  Rapid  Transit  Co.  has  widely  n<lvcT- 
tlHcd  that  only  one  person  In  X4:i, 620,000  carried  h;i.s  been 
killed  In  the  .lubway.  This  probably  means  In  train  accidents 
of  five  years'  operation,  for  the  l!il2  report  of  thf  Public 
HervWe  CommlsHlon  for  the  First  I>lstrlct  of  New  York  shows 
»7  killed  out  of  fin7,241.fi!i7  carried  that  yi'iir  on  all  the  In- 
terliorougli    llms,   liiclu'llng   the  elevated    roails. 


The  sewerage  system  with  disposal  by  Imhoff  tanks, 
sprinkling  filters  and  secondary  settling  basins  now  pro- 
posed for  Allentown,  Peun.,  is  of  more  than  usual  interest 
in  view  of  the  fact  that  although  this  city  had  a  popula- 
tion of  51,913  in  the  year  1910,  it  is  still  without  a  sani- 
tary sewerage  system.  A  small  area  of  the  city  has  com- 
bined sewers  with  which  there  are  a  few  house  connec- 
tions. 

In  March,  1908,  Chas.  D.  Weirbach,  city  engineer,  in 
conjunction  with  Hering  &  Fuller,  consulting  engineers 
of  New  York  City,  prepared  plans  and  specifications  for 
sewerage  and  sewage  treatment.  These  plans  were  ap- 
proved by  the  State  Department  of  Health  in  July,  1908. 
It  was  proposed  to  raise  a  part  of  the  cost  of  the  project 
by  assessments  for  benefits  and  a  part  of  it  by  a  bond 
issue.  In  the  spring  of  1909  a  proposed  bond  issue  of 
$400,000  was  voted  down  by  a  popular  vote  of  2  to  1. 
Since  then  various  proposals  to  revive  the  scheme  have 
come  to  nothing.  Recently  Mr.  Weirbach  has  been  revis- 
ing the  plans  to  meet  changed  conditions  and  the  city  has 
appropriated  $25,000  out  of  its  general  revenue  towards 
])urchasing  a  farm  of  117  acres  on  which  is  located  the  dis- 
po.'ia!  site  recommended  in  1908.  Tliis  farm  is  now  val- 
ued at  $100,000,  or  more  than  double  the  price  at  whicli 
it  might  have  l)een  secured  wlien  the  report  was  made. 

The  plans  of  190S  provided  for  a  collecting  system 
alioiit  fi2  miles  in  length,  a  iiigh-Ievel  interceptor  and  out- 
fall .sewer,  a  puin])iiig  station,  a  force  main  about  4000 
ft.  h)iig.  a  2.000.000-gal.  settling  lank.  2Vo  acres  of 
siirinkling   lilti'rs.  and   a    final   settling  basin.     The  esti- 
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ii\iilt'il  cii.-i  III  riiuiKl  iiiiiiilM'r-<  WHS  $1,(HMi,i)(M).  In  tlii< 
revised  ]ilaiis  it  is  [iioixisi'il  In  Milistitute  an  liiiliolT  tank 
for  tlu>  orjiriiiiil  seltliii;;  tank  and  to  provitle  niore  hewers 
for  llie  annexeil  districts.  Ollu-rwise  no  ehanp-s  are  |»ro- 
|)osed.  .\i>  fiirllier  Work  on  the  plans  will  l»o  done  until 
the  hind  has  heeii  secured. 

y. 

A  llxilrtiiillp  Duptlun  ItmliTP  \\»m  >Vrr<<kFd  In  (hr  Htorm 
off  till-  umlli  coHMt  of  l.iiiiK  Iitlmnl,  I-'cli.  ::,  iiiiil  Ihrco  of  Itio 
crrw  wi-ro  ilrowncl,  Tin-  ilri'ilKo  wim  iiiu'liori<il  noiir  tlw  ••ii- 
triinoo  of  tlu-  tmrl>or  of  roit  Ji-rforaon,  N.  Y.,  unit  wu«  •wittii|i<«l 
durliiK  !i   Ht-viTi-   northerly   khIc. 

A  .W-lii.  Wntrr  :«lnln  lliirat  lit  Iho  cornor  of  Klirhth  Ave. 
ami  41M  St.,  New  York  lll.v.  ahout  10:30  p.m.,  Fob.  2.  A  llooil 
wnti  i-iui.Mcil  nortli  on  KIkIUIi  Avo.  hikI  wrHt  on  •12(1  St.,  btu'iium* 
for  .sov.M-al  liourH  tlu>  Water  Iicpartnu-nl  men  wore  uniiblv 
to  lliul  the  nialn  which  cau.ied  the  froulile.  The  niiiln  wim  n 
very    old    one    ami    was    vimler    only    ahoni    .TO    Ih.    prcMnuro. 

Tlir  I.iint  <iii|i  in  tlir  4'nnnillnn  Norlhem  Itjr'a  new  truna- 
contliienlal  line  ha.s  lu-en  conii'httMl.  The  ceremony  of  ilrlvhiK 
the  la.1t   .xpike  will  Ive  held   In   the  spring. 

Oil  Kuel  lliiM  Uven  .\<l»|ilr<l  for  all  the  tUKsnnd  forrlea  oper- 
ated hy  the  honk'  l.^land  U.K.  In  New  York  Harbor.  It  1m  re- 
ported that  the  railroad  company  expects  to  save  $20,000  an- 
nually hy    the   chalijfe   from  coal    to  crude   oil. 

\  IlwniiM  of  ^B.VSOO  for  completInK  the  concrete  work  of 
the  t'leveland  wa tcr-liltratlon  plant  six  months  ahead  of  the 
contract  time  has  been  allowed  the  John  !•'.  Casey  Co.  of  IMtts- 
bursh.  I'enn.,  hy  the  Cleveland  Hoard  of  Control.  The  com- 
pany claims  that  a  total  of  $7:;,000  is  due  it  hut  the  city  holds 
that  no  allowance  should  be  made  for  Saturday  halt  holidays. 

The  UoNtoii  Dry  Duck  cannot  be  built  without  further  leg- 
islative authority  although  nearly  $400  000  worth  of  pre- 
liminary work  has  been  done  and  the  contract  for  the  dock  It- 
self has  been  awarded.  This  opinion  has  been  Riven  hy  Atty.- 
Gen.  Attwill  of  Massachusetts  and  will  probably  result  in 
prompt  action   by  the  legislature  now   in    session. 

An  Attempt  to  Blo^r  Tp  the  IlridKre  carrying  the  Canadian 
Pacific  Ry.  across  the  St.  Croix  lUver  between  Maine  and  New 
Brunswick  was  made  in  the  early  morning  of  Feb.  2.  The 
damage  done  was  confined  to  the  track  on  the  Canadian  side 
and  was  quickly  repaired,  train  service  being  resumed  some 
hours  later.  A  man  claiming  to  be  a  German  officer  was  ar- 
rested at  Vanceboro,  Me.,  by  the  police  there  and  Is  said  to 
have  confessed  to  the  attempt.  He  is  being  held  by  the 
American  authorities  pending  the  settlement  of  the  question 
of  jurisdiction. 

The  Site  Chosen  for  the  Pumping  Station  of  the  new  high- 
pressure  fire  protection  system  for  Boston  in  Fort  Point 
Channel  near  the  South  Terminal  Station  has  been  disapproved 
by  the  War  Department  as  having  "an  undesirable  effect  upon 
the  use  and  development  of  the  channel."  It  is  stated  that 
this  is  at  least  the  third  site  which  lias  had  to  be  given  up. 
It  is  tliought  tliat  the  next  choice  will  be  a  piece  of  land 
in  the  train  yard  of  the  South  Station,  across  the  street  from 
the  site  just  disapproved.  The  early  securing  of  the  site  is 
now  desirable  since  the  work  of  laying  the  high-pressure 
pipe  system  is  nearly  completed. 

Proposed  Changes  in  the  Alaska  HaiUvay  CommlMslon  are 
opposed  by  the  Board  of  Direction  of  tlie  American  .Society  of 
Civil  Engineers,  which  at  its  meeting  on  Jan.  20  adopted  the 
following   resolutions: 

Resolved  that  in  the  opinion  of  the  Board  of  Direction  of 
the  American  Society  of  Civil  Engineers,  it  would  be  un- 
fortunate for  the  present  Alaska  Railway  Commission  to  be 
superseded  and  that  the  interests  of  the  public  demand  that 
the  present  Commission  be  allowed  to  carry  out  the  construc- 
tion,  as  well  as  the   location,   of  the  line. 

This  resolution  was  forwarded  to  President  Wilson  on 
Jan.  22  in  a  letter  signed  by  President  Marx,  as  President  of 
the  American   Society. 

Improved  Means  of  City  AVastes  Disposal  at  AVilmington, 
Del.,  have  been  recommended  by  the  board  of  healtli  in  a 
report  to  the  city  council.  The  recommendations  include: 
Household  separation  and  city  collection  of  garbage,  ashes 
and  combustible  refuse;  a  high-temperature  incinerator  at  the 
present  crematory;  the  burning  of  garbage  and  combustible 
refuse;  the  recovery  and  sale  of  marketable  metals,  glass, 
etc.;  the  use  of  ashes  and  incombustible  refuse  for  filling 
low  land:  the  removal  of  all  trades  wastes  to  the  incinerating 
plant  by  the  producers  of  tlie  wastes;  and  that  all  the  work 
■outlined  be  placed  in  one  department,  headed  by  a  competent 
director   or   superintendent. 

.4n  Amendment  to  the  Ohio  Conservancy  La^v,  authorizing 
the    formation    of    districts    for    flood    prevention    and    other 


purpoana.  hn»  boon  Inlroduecd  in  tlie  Ohio  luKiMlaturfl.  The 
Inipurlaiit  provimoiiN  of  the  aiii.-niimiiit  are:  (I)  That  no 
rosrrvolrs  shiill  I.e  built  for  Mood  pr.  vi-ntlon;  (2)  that  thoro 
Hliall  liti  onn  dlirctor  from  eai'li  county,  to  bo  elected  by  th« 
peopln  of  Ihn  lounly  as  n  wliol"  for  <ach  <onH<rvaiiey  district; 

(.1)   Ihiit    wherr   morn  tliiin  o ounly   Is   Involviil   the   concur- 

ri-iice  of  two-thirds  of  the  dlnrtors  will  b.^  necessary  in 
ordrr  to  Mooure  the  adoption  or  Die  amendment  of  any  iilan 
for  consnrvnncy  work.  The  orlKlnal  law  provld<>l  that  dlrectom 
of  consorvuncy  districts  would  be  appointed  by  Judges  of  the 
i-ounly  courts  (see  "Knit.  News,"  Feb.  G,  19H,  for  an  outline 
of   tlu!    law   iiml    for   editorial   comment    upon    it). 

Tke  NlldInK  of  nn  Karlh  Kill  under  a  moving  railway 
train  Is  one  of  the  rarest  of  the  causes  of  railway  accidents. 
Hucli  an  u<-cl<1i'nt  Is  ri-i'orded,  however.  In  acclilent  bulletin 
No.  n^  of  the  Interstate  Commeri'o  Commission.  It  oc<:urred 
May  27,  19H.  near  West  Point,  Tex.,  on  the  Missouri,  Kansas 
&  Texas  Ity.  The  (III  was  m.ade  In  a  ravine  nl  the  base  of 
a  lilll  and  was  comiMisi-.l  largely  of  a  soapstone  form.itlon, 
which  when  wet  had  little  holding  <iualltles.  Apparently  no 
outlet  was  left  through  the  fill  for  water  draining  from  the 
hills  behind,  and  u  pool  was  formed  back  of  the  fill  about 
7'i,  ft.  deep  and  75  ft.  long.  During  the  three  months  preced- 
ing the  accident.  Weather  Bureau  records  show  that  nearly 
2r>  In.  of  rain  had  fallen.  The  track  on  the  fill  was  on  a 
4"  curve,  and  tlie  train  which  was  passing  over  the  fill  when 
the  slide  occurred  was  a  slow  freight  running  only  5  to  10 
miles  per  hour.  The  locomotive  and  flr.st  four  cars  were 
derailed  and  the  englncman  and  fireman  were  crushed  under 
the  overturned  locomotive.  The  roadmaster,  trainmaster, 
and  district  engineer  agree  that  the  fill  had  become  soft  from 
the  continued  rains.  While  the  embankment  sliiiped  under  a 
slow  freight  train,  it  is  stated  that  a  passenger  train  running 
20  to  2T>  miles  per  hour  had  i)assed  over  the  track  only  40 
minutes    earlier. 

The  Muntctpnl  Asphalt  Plant  of  New  York  City,  which 
was  completed  ;ind  imt  in  operation  in  May  last,  is  the  largest 
municii)al  asi)li;ilt  i)lant  in  the  United  States.  According  to 
the  annual  report  of  Henry  Welles  Durham,  Chief  Kngineer 
of  the  Bureau  of  Highways,  Borough  of  Manhattan,  the 
municipal  plant  laid  during  the  last  seven  months  of  1914  a 
total  of  12,877  sq.yd.  of  asphalt  paving  at  an  average  cost  of 
99.8c.  per  sq.yd.,  which  cost  included  18.4c.  per  sq.yd.  for 
overhead  and  depreciation  charges.  The  average  price  on 
114, SOO  sq.yd.  of  asphalt  paving  laid  by  contract  during  1914 
was  $1.47  per  sq.yd.  In  operating  the  city  plant,  moreover, 
Portland  cement  was  used  as  a  filler,  where  the  private 
companies  use  limestone  dust,  the  city  plant  used  a  grade  of 
sand  costing  80c.  per  cu.yd.,  where  the  paving  companies 
used  sand  costing  50c.  The  city  also  used  broken  stone  costing 
$1.10  per  cu.yd.,  where  the  companies  use  a  grade  costing  $1.00 
or  less.  It  is  expected  that  the  better  grade  of  materials 
will  result  in  greater  durability  in  the  paving  laid  by  the 
city's  plant.  The  cost  of  constructing  the  municipal  plant 
was  $153,000  and  during  the  seven  months  it  has  been  in 
operation  the  above  figures  show  a  direct  saving  to  the  city 
of  $61,626,  besides  securing  promptness  in  making  repairs 
and  other  gains  described  in  Mr.  Durham's  reports. 

Selling    I'ndralned    Lands    in    the    Florida    Everglades    in    a 

fraudulent  manner  through  the  United  States  mails  was  the 
charge  on  which  four  officers  of  the  Chambers  Land  Co.  were 
recently  convicted  in  the  Federal  Court  at  Kansas  City  and 
sentenced  to  prison  terms  of  one  to  ten  years.  This  was  one 
of  the  Kverglades  land  schemes  of  which  a  great  deal  was 
heard  in  Washington  two  or  three  years  ago.  As  some  of  our 
readers  will  recall,  an  investigation  was  made  l)y  the  Federal 
Bureau  of  Drainage  Investigations  with  reference  to  the  pro- 
jects for  draining  the  Everglades;  and  as  a  result  of  this  in- 
vestigation a  pamphlet  was  prepared  for  publication  putting 
investors  on  their  guard  against  the  purchase  of  Everglades 
land  without  careful  investigation.  Prominent  state  officials 
of  Florida  and  representatives  of  that  state  at  Washington, 
however,  strongly  opposed  any  attempt  to  interfere  with  the 
sales  of  Everglades  lands  and  had  sufficient  influence  to 
cause  the  suppression  of  the  pamphlet  and  the  dismissal  and 
indictment  on  trumped  up  charges  of  the  Chief  of  the  Bureau 
of  Drainage  Investigations,  C.  G.  Elliott,  and  his  principal 
assistant.  The  campaign  waged  in  defense  of  Mr.  Elliott,  how- 
ever, by  "Engineering  News"  and  by  engineering  societies  and 
prominent  members  of  the  profession  resulted  in  his  com- 
plete exoneration.  The  conviction  and  sentence  of  some  of 
those  engaged  in  the  Everglades  land  fraud,  who  were  three 
years  ago  prominent  in  the  persecution  of  Mr.  Elliott,  fur- 
nishes further  justification,  if  justification  were  needed,  of 
the  work  done  by  the  profession  for  his  defense.  It  is  author- 
itatively stated  that  the  post  office  authorities  are  proceeding 
with  the  prosecution  of  other  operators  in  Everglades  lands 
for  fraudulent  use  of  the  mails. 
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Mr.  Irving-  L.  Ryder,  San  Jose,  Calif.,  has  been  appointed 
County  Surveyor  of  Santa   Clara  County,  Calif. 

Air.  Joseph  B.  Eastman  has  been  appointed  a  member  of 
the  Massachusetts  Public  Service  Commission,  to  fill  the 
vacancy  caused  by  the  resignation  of  Mr.  George  W.  Anderson. 

Mr.  R.  Y.  Walker,  of  Belton,  Tex.,  has  been  appointed 
Engineer  in  charge  of  road  work  in  the  Holland  district,  to 
fill  the  unexpired  term  of  Mr.  E.  A.  Kingsley,  Assoc.  M.  Am. 
Soc.    C.    E.,   resigned. 

Mr.  Albert  C.  Lehman  has  been  elected  President  of  the 
Blaw  Steel  Construction  Co.,  Pittsburgh,  Penn.  Mr.  Lehman 
has  been  Vice-President  and  General  Manager  of  the  com- 
pany since  its  organization. 

Mr.  O.  H.  Tittmann,  M.  Am.  Soc.  C.  E.,  Superintendent  of 
the  United  States  Coast  &  Geodetic  Survey,  Washington,  D.  C, 
has  been  elected  President  of  the  National  Geographic  Society, 
to   succeed    the    late    Henry    Gannett. 

Mr.  Walter  Alexander,  formerly  District  Master  Mechanic 
of  the  Chicago,  Milwaukee  &  St.  Paul  Ry.,  at  Milwaukee, 
has  been  appointed  a  member  of  the  AVisconsin  Railroad 
Commission,   succeeding  Mr.   David  Harlow. 

Mr.  R.  N.  Hudson,  General  Manager  of  the  Louisville  & 
Atlantic  R.R.,  at  Versailles,  Ky.,  has  been  elected  President 
and  General  Manager  of  the  Louisville,  Henderson  &  St. 
Louis   Ry.,   to   succeed   the   late   L.   J.    Irwin. 

Messrs.  C.  R.  Dodge  and  G.  H.  Edbrooke,  formerly  of  Dodge 
&  Dodge,  New  York,  have  opened  an  office  at  33  W.  42d  St., 
New  York,  and,  under  the  firm  name  of  C.  R.  Dodge  &  Co., 
■will   specialize    in   concrete    handling   equipment. 

Mr.  W.  R.  Dawson,  Assistant  Division  Superintendent  of 
the  Norfolk  &  Western  Ry.,  at  Bluefield,  \V.  Va.,  has  been 
appointed  Assistant  to  the  General  Manager,  with  office  at 
Roanoke,   Va.      Mr.    Dawson   succeeds   the    late   G.    W.   Merrell. 

Mr.  H.  T.  Reinecker,  Roadmaster  of  the  Norfolk  &  Western 
Ry.,  at  Shenandoah,  Va.,  has  been  appointed  Assistant  Sup- 
erintendent of  the  Scioto  Division  with  office  at  Portsmouth, 
Ohio.      Mr.    Reinecker    succeeds   Mr.    L.    C.    Ayers,    transferred. 

Mr.  L.  C.  Ayers,  Assistant  Division  Superintendent  of  the 
Norfolk  &  Western  Ry.,  at  Portsmouth,  Ohio,  has  been  ap- 
pointed Assistant  Superintendent  of  the  Pocahontas  division, 
with  office  at  Bluefield,  W.  Va.,  to  succeed  Mr.  W.  R.  Dawson, 
promoted,    as    noted    elsewhere. 

Prof.  Leon  Arnal,  who  was  appointed  Professor  of  Archi- 
tectural Design  in  the  College  of  Engineering,  University 
of  Minnesota,  at  the  beginning  of  the  current  year,  is  now 
serving  as  French  interpreter  with  the  1st  Connaught  Rang- 
ers, British  Indian  Contingent  Force. 

Mr.  Edward  P.  Burch,  Fellow  Am.  Inst.  E.  E.,  922  Plymouth 
Bldg.,  Minneapolis.  Minn.,  has  opened  an  office  as  Consulting 
Engineer  in  the  Dime  Bank  Bldg.,  Detroit,  Mich.  Mr.  Burch 
is  a  graduate  of  the  College  of  Engineering  of  the  University 
of  Minnesota.  Mr.  Lester  H.  Sears  is  associated  with  Mr. 
Burch. 

Mr.  G.  Edward  Tilt,  M.  Am.  Soc.  C.  E.,  has  resigned  his 
position  with  John  Monks  &  Sons,  New  York,  to  engage  in  the 
general  practice  of  engineering  and  contracting,  specializing 
In  harbor  construction,  marine  terminals  and  warehouses, 
under  the  firm  name  of  G.  E.  Tilt  &  Co.,  90  West  Broadway, 
New   York   City. 

Mr.  H.  Bortin,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  Engineer 
In  Charge  of  the  Valuation  Department  of  the  Union  Pacific 
R.R..  and  lately  AsHistant  to  General  Secretary  of  Presidents' 
Conference  Committee  on  Federal  Valuation  of  the  Railroads, 
has  opened  an  office  at  149  Broadway,  New  York  for  private 
practice  as  a  consulting  valuation  engineer. 

Mr.  Sheridan  S.  Kendall,  senior  member  of  the  Colorado 
Public  Service  ("ommlssion,  has  been  made  chairman  for  one 
year,  to  succeed  Mr.  A.  P.  Anderson,  who  was  chairman  during 
the  pa.Ht  year.  Mr.  M.  H.  Aylesworth  has  been  appointed 
as  the  new  member  of  the  Commission.  He  will  serve  In 
the  capacity  of  lenal  adviser  to  the  Commission. 

Messrs.  Frederick  J.  Shollur  and  Frank  A.  Hcrsch,  Altoona, 
Pcnn.,  have  dissolved  partnership,  u.m  stated  In  our  Issue  of 
Jan.  28.  Both  members  will  rontlnue  the  piactlce  of  archi- 
tecture under  tht'lr  own  names,  Mr.  Fiiiiik  A  Hersch  entering 
Into  partnership  with  his  brother,  Mr.  Merniiin  It.  Hersch, 
under  the  firm  name  of  Hersch  &   Hersch,  Altoona,  I'enn. 

Mr.  Guy  E.  Marlon,  who  has  b«(en  In  charge  of  the  In- 
formation Department  of  Arthur  D.  I,lttle,  Inc.,  Boston,  Mass., 


for  the  past  five  years,  has  resigned  and  will  devote  his 
time  to  the  organization  and  development  of  special  libraries, 
or  information  departments,  in  business  houses  and  industrial 
plants,  with  offices  at  1101-4  Tremont  Bldg.,  Boston,  Mass. 
Col.  Harry  F.  Hodges,  M.  .\m.  Soc.  C.  E.,  former  Vice- 
Governor  of  the  Panama  Canal,  has  been  designated  as 
Engineer  Officer  in  Charge  of  the  Washington  River  and 
Harbor  District  and  of  the  Washington  Aqueduct,  with  head- 
quarters at  Washington,  D.  C,  succeeding  Col.  Henry  C.  New- 
comer, who  will  return  to  his  former  duties  as  a  member 
of   the   River   and   Harbor   Board. 

Mr.  Beverly  Reid  Value,  M.  Am.  Soc.  C.  E.,  who  for  several 
years  past  has  been  connected  with  the  Empire  Engineering 
Corporation  and  H.  S.  Kerbaugh,  Inc.,  6  Church  St.,  New  York, 
is  now  associated  with  George  W.  Rogers  &  Co.,  Inc.,  29 
Broadway,  New  Y'ork.  Mr.  Value  has  had  many  years'  ex- 
perience as  an  engineer  on  New  York  subway  work,  the 
Niagara  power  tunnels   and  the  Croton  Aqueduct. 

Mr.  Clarence  D.  Pollock,  M.  Am.  Soc.  C.  E.,  Park  Row  Bldg., 
New  Y*ork,  has  been  appointed  Consulting  Engineer,  and  Mr. 
Zenas  W.  Carter,  Boston,  Mass.,  Field  Secretary,  of  the 
Granite  Paving  Block  Manufacturers'  Association  of  the 
United  States.  Mr.  Pollock  has  served  as  Chief  Engineer 
of  Paving  of  the  City  of  Havana,  Cuba,  and  Chief  Engineer 
of  the  Department  of  Paving  of  San  Antonio,  Tex.  He  was 
formerly  connected  with  the  Bureau  of  Highways  of  the 
Boroughs  of  Manhattan  and  Brooklyn,  New  York  City. 

Mr.  John  N.  Carlisle  has  resigned  as  State  Highway  Com- 
missioner of  New  York,  at  the  request  of  Governor  Whit- 
man, who  has  appointed  Mr.  Edwin  A.  Duffy,  a  former  Dis- 
trict Atttorney  of  Cortland  County,  and  a  personal  friend  of 
the  Governor,  at  the  head  of  the  Highway  Department.  In 
reply  to  Mr.  Carlisle's  letter  of  resignation.  Governor  Whit- 
man wrote  that  he  accepted  it  "with  a  full  appreciation  of 
what  Mr.  Carlisle  had  endeavored  to  accomplish  in  the  High- 
way Department  and  of  his  unblemished  personal  reputation 
and  unimpeachable  character."  Mr.  Carlisle  was  appointed 
Highway  Commissioner  by  Governor  Sulzer  in  May,  1913. 
Soon  after  his  appointment  he  effected  an  entire  reorgan- 
ization of  the  department  upon  nonpolitical  principles,  plac- 
ing the  heads  of  the  nine  state  divisions  under  civil  service, 
and  the  whole  engineering  bureau  under  Mr.  George  A. 
Ricker,  M.   Am.   Soc.   C.  E.,  as  First  Deputy   Commissioner. 

Dr.  .\llen  J.  McLaughlin,  the  recently  elected  Health  Com- 
missioner of  Massachusetts,  has  selected  his  administrative 
staff,  and  the  appointments  have  been  approved  by  the  Gov- 
ernor. Under  the  reorganization  of  the  State  Health  Depart- 
ment the  appointments  are  as  follows:  Mr.  X.  H.  Goodnough, 
M.  .Am.  Soc.  C.  E.,  Chief  Engineer,  Director  of  the  Division 
of  Sanitary  Engineering,  with  a  salary  of  $5000  per  annum; 
Mr.  H.  W^.  Clark,  Chemist,  Director  of  the  Division  of  Water 
and  Sewerage  Laboratories,  $4000  per  annum.  Mr.  William 
C.  Hanson,  Director  of  the  Division  of  Records  and  Accounts, 
$3000  per  annum;  Mr.  Hermann  C.  Lythgoe,  Director  of  the 
Division  of  Food  and  Drugs,  $3000  per  annum;  Prof.  Milton 
J.  Rosenau.  Pathologist,  $1500  per  annum;  Dr.  Eugene  R. 
Kelley  of  Seattle,  Director  of  Communicable  Diseases,  $4000 
per  annum.  Messrs.  Rosenau  and  Kelley  are  new  members 
of  the  staff.  The  other  three  occupied  similar  offices  under 
the    old    organization. 

Mr.  Ambrose  Swasey,  who  has  just  given  $200,000  to  create 
a  fund  to  be  known  as  the  Engineering  Foundation,  for  the 
benefit  of  the  engineering  profession,  is  a  partner  in  the 
famous  firm  of  Warner  &  Swasey,  of  Cleveland,  which  has 
a  world  wide  reputation  for  its  achievements  in  the  construc- 
tion of  astronomical  instruments.  Jfr.  Swasey  was  born  on 
a  farm  in  Exeter,  N.  H.,  and  learned  the  machinist  trade  in 
his  native  town.  In  1S70  he  entered  the  employ  of  the  Pratt 
&  Whitney  Co.  of  Hartford,  Conn.,  and  quickly  showed  extra- 
ordinary ability  in  the  solution  of  comple.x  mechanical  prob- 
lems. He  invented  the  epicycloidal  milling  machine  for 
producing  the  true  theoretical  curves  of  gear  teeth.  In  1S80 
Mr.  Swasey,  in  company  with  Mr.  Worcester  R.  Warner,  with 
whom  he  had  been  associated  in  work  In  his  native  town 
and  who  had  gone  with  him  to  the  I'ratt  &  Whitney  Works, 
removed  to  Cleveland  and  undertook  the  business  of  building 
high-class  machine  tools.  The  Interest  of  both  partnors 
in  science,  especially  astronomy,  and  the  reputation  for  high- 
class  workmanship  which  the  new  firm  soon  gained  led  them 
to  undertake  the  construction  of  the  highest  class  astronomical 
Instruments.  Only  six  years  after  the  new  firm  was  organized, 
they  received  a  contract  under  severe  international  competi- 
tion for  constructing  and  mounting  the  great  telescope  at 
the  Lick  observatory  In  California,  the  greatest  refracting 
telescope  ever  niado  at  that  time.  Since  that  time  the  ma- 
chinery and  mountings  for  the  largest  telescopes  constructed 
In   the  United  States  have   been  carried   out   by   the   Warner  & 
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riwiiKcy  (li'in,  111  uililltlon  to  tlioir  rrKUlar  lniHiiiritN  im  litillilpm 
of  nmi'liliio  toolM.  !lii  1h  oim  of  llwi  imiHt  i  fnpiM-l.-il  cIllitriiH 
of  Clcvoliinil.  llo  liiiM  lu<cn  in-omliiiMit  In  phllniitliroplu  and 
Pilui-iilloniil  work,  liiiH  mivnl  im  u  illrot-tur  of  Homo  of  (ho 
princlpiil  llnniicliil  InNtltutlonN,  uiiil  hiiH  licnii  ProMldrnt  of  tho 
ClcVfliinil  Clminbrr  of  Coniniorco.  llo  wim  ii  chnrtor  ninmlior 
of  tlu'  Anit<iU-an  Society  of  Mfcliunli-al  ICnKlnrriH,  iiml  wim 
rrcBlilrnt  of  ttu>  Socli-ty  In  1904.  A  portrait  atxl  blournphy 
of  Mr.  Swa.Mcy  wore  puMlMhod  In  our  Inhui'  of  Jan.  2S.  1904. 
Ho  lia»  alwayH  takrn  an  aotlvo  pciHonal  ln(rri<iit  In  tho 
enKli>«-<-rlnK  Boclflli-d  of  wlilrh  ho  Ih  a  inonilixr  anil  In  ov«?ry 
movrmiMit  for  tho  wolfarc  of  tho  profowHlon  IIIm  notahl 
illft  for  tho  lionolU  of  iMiK'InoorH,  niadr  with  charactorlittM 
moilcHty,  will  bo  approclatod  by  IiIh  many  frlrmU  In  tho 
profoHHion  iiH  a  ohnriictorl»tlc  oxpn-HHlon  of  Mr.  Swusoy'H 
(foncroslty. 


W.  V.  Scott.  CJencral  ManaKor  of  tho  Spokano,  I>ortlan<l 
A  Seattle  Ky.,  Oregon  Tiiink  Uy.,  Oregon  Kloctrlo  Hy.  and 
United  Uys.  Co.,  died  Jan.  21,  at  his  honie  in  I'ortland,  Ore., 
at    66    years    of   age. 

John  M.  Mack,  a  prominent  contractor  and  financier,  of 
Philadelphia,  died  on  Jan.  26,  aned  63  years.  He  be^un  busi- 
ness as  a  pavlnn  contractor  In  I'hlladelphla  In  1S76,  and  be- 
came prominent  In  the  asphalt  pavln»?  field.  He  organized  a 
dozen  years  ano  the  Asphalt  Co.  of  America  to  consolidate  all 
the  asphalt  Interests  of  the  United  States.  Afterward  he  en- 
gaKed  In  street  railway  finance  and  ortianlzed  the  Philadel- 
phia  Kajild   Transit   Co. 

Horatio  K.  Forrest,  one  of  the  earliest  civil  engineers  of 
Manitoba,  Canada,  died  in  Winnipeg,  Jan.  IS,  in  his  76th 
year.  He  was  born  in  Montreal,  and  bepan  his  professional 
career  on  the  Intercolonial  Ry.  He  went  West  in  IST.*!,  and 
was  enua^ed  in  location  surveys  for  the  Canadian  I'aciflc  Ry. 
east  of  Winnipeg:.  For  some  years  be  filled  the  position  of 
Government  Inspector  of  railways,  and  was  svibsequently 
engaged  as  District  Engineer  of  the  Canadian  Northern  Ky., 
resigning-  that  position  about  two  years  ago  on  account  of 
failinfr  health.  Mr.  Forrest  left  a  widow,  two  sons  and  one 
daughter. 
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COMING  MEETINGS 


.\MERICAN    CONCRETE    INSTITUTE. 

Feb.   9-12.     Convention  at  Chicago,   111.     Secy.,   E.   E.  Krauss, 
Harrison   BUlg.,  I'hiladelphia,  I'enn. 
CHICAGO    CEMENT    SHOW. 

Feb.    10-17.      At  Chicago.      Secy..    J.   P.    Beck.   Universal   Port- 
land  Cement   Co.,   Chicago. 
AMERICAN    CONCRETE    PIPE   ASSOCIATION. 

Feb.     l.")-16.       Annual     convention    at    Chicago.       Secy.,    E.    S. 
Hanson.    ,")3S    South    Clark    St.,   Chicago,    111. 
AMERICAN   INSTITUTE   OF  MINING   ENGINEERS. 

Feb.     l.-i-lT.       Annual    meeting    at    New    York    City.      Secy., 
Bradley   Stoughton,    Engineering   Societies   Building,    New 
York   City. 
NATIONAL     PAVING    BRICK     MANUFACTURERS     ASSOCIA- 
TION. 
Feb.    l.")-20.       Annual    convention    at    Detroit.    Mich.      Secy.. 
Will  P.   Blair,  Engineers  Building,  Cleveland.  Ohio. 
IOWA  ENGINEERING  SOCIETY. 

Feb.    17-19.      Annual    meeting;    at    Iowa    City.      Secy.,    S.    M. 
Woodward.    Iowa    City,    Iowa. 
MINNESOTA    SURVEYORS  AND    ENGINEERS   SOCIETY. 

Feb.     19-2ti.        Annual     meeting,     at     St.     Paul.     Minn.       Secy., 

George  H.   Herrold,   City   Hall,   St.   I'aul,  Minn. 

INDIANA    SANITARY    AND   WATER    SUPPLY   ASSOCIATION. 

Feb.    24,    2.">.       Annual    meeting    at    Indianapolis,    Ind.      Secy., 

Dr.  W.   F.   King,   State   Boaid   of   Health,    Indianapolis,    Ind. 

ILLINOIS    WATER    SUPPLY    ASSOCIATION. 

Mar.     9-11.       Annual    convention    at     University    of    Illinois. 
Secy.,   Edward   Barlow.    Urbana.   111. 
AMERICAN     RAILWAY     ENGINEERING     ASSOCIATION. 
Mar.    16-lS.      Annual    meeting    at   Chicago.    111.      Secy..    E.    H. 
Fritch,    900   So.    Michigan   Ave.,    Chicago,    111. 

LoDlHiana  KnKlneerlnK  Society  —  At  the  annual  meeting 
held  Jan.  9  the  following  officers  weie  elected:  President,  L. 
C.  Datz.  Engineer  of  Roadway.  New  Orleans,  La.;  Secretary, 
W.  T.  Hogg;  Treasurer  E.  H.  Coleman. 

Cornell  Society  of  Civil  Kneineern — The  statement  under 
this  head  in  "Engineering  News,"  Jan.  28,  that  Charles  N. 
Green  was  President,  was  an  error.  The  President  of  the 
Society  is  Clyde  Potts,  Consulting  Engineer,  New   York  City. 


Mnnlnnn  Inalllulp  of  Munlplpnl  Kniiliirrr«  —  Tho  third 
annual  nwrllnK  wi«»  hrl.l  at  IllllInK".  .Moiil..  Jiin.  19  to  21.  Tho 
followinu  om.cm  w.rn  plfcli-d:  <•  K  l»urland,  of  IlllUnKM. 
rroiild«nt:  Vlco-rronldonl,  C.  W.  Ilolniick,  ILl-nu;  H.-.r.lary- 
Tronauror,  C.  C.  WIdonor,   llucoinuii. 

Koi^nl     I'ruilui'tii     Frdrrallon    -'I'IiIh     orKanl/.iidon     IniH     ar- 

ranund    for    a    ii tInK    In    Ibe    Inl.-reHl    of    all    biiimlieM    of    tho 

lunibrr  lhdiii<li>.  to  bo  Ixlil  at  the  La  Kallo  Hotel.  ChlcaKO. 
Kel>.  24- 2.%,  K.  A.  HtcrllnK  Im  Hecrotury  and  H.  .S.  KcIIokk  In 
Troimurer,   with  oineoM  lit   1021   OtU   MulldlnK,  ChlcuKU. 

nprlDKllpltl  KnKlnrrr*!  Club  ThU  club  waH  organized  at 
Hprliikfi  Id,  III,  Jan.  2.'i.  with  a  iiieniberHhIp  "f  "•''  onglneerH 
and  nrrhlliM-lN.  Pi  i-xldi-nl.  <'Iirrord  Older.  Bridge  Engineer. 
Hlln  In  lllghwiiy  CoiiiinlBiilon ;  VI.e-PreHldeniM,  P.  C.  .McArdle. 
I'lliK'Ipiil  AhkIkIiimI  l':iiulni-r-r.  IIIIiioIh  lllghway  CoiniiilHHion, 
and  Frank  II  Iliiinllton,  City  i.'oiiimlsHloiier ;  Secret.iry,  J.  It. 
HuKhoN. 

Kanniin  I  :iiuliieiTliiK  Soolrty  The  Heveiith  annual  meeting 
wan  hi'ld  at  Topekii.  Kan..  Jan.  19  to  20.  I'apeis  wire  read 
covering  a  variety  of  nubJoctH  including  steel  Hheetpiling, 
painting  and  protection  of  structural  Mtccl.  otilce  filing  sys- 
teiiiM,  Topekn  sewer  work,  Kansas  highways,  city  planning. 
Irrigation,  Mewage  purification,  concrete  construction,  railway 
oporntlon.  iiiiinlcl|>al  governmonl  and  the  regulation  of  public- 
utilities. 

Connrptlriit  Sorlcty  nt  Civil  lOniclneerM — The  31st  annual 
meeting  will  be  held  In  the  Mason  Laboratory,  .Sheffield  .Scien- 
tific School,  Yale  University,  Feb.  9  and  10.  The  program 
includes  many  interesting  papers  on  subjects  such  as  the 
Alaska  railway  situation,  jjort  development  at  New  London, 
the  Yale  Bowl,  valuation  of  public  utilities  and  others.  The 
annual  dinner  will  be  held  at  the  Hotel  Taft  on  the  evening 
of  Feb.  9.  The  secretary  Is  J.  Frederick  Jackson,  New  Haven, 
Conn. 

Anirrlrnn  Conerele  I'Ipe  .AnHOclatlon — At  the  annual  meet- 
ing, to  be  belli  at  the  Auditorium  Hotel.  Chicago.  Feb.  15  and 
16  the  following  papers  are  to  be  presented:  "Reinforced- 
Concrete  Drain  Tile,"  W.  J.  Schlick;  "Cement  Tile  and  tho 
Drainage  Engineer."  J.  H.  Schmeltzer.  Manteno,  111.;  "Con- 
crete Sewer  Pipe."  L.  R.  Ferguson.  Association  of  American 
Portland  Cement  JIanufacturers;  "Concrete  Pipe  for  Railway 
Culverts."  C.  H.  Cartlldge,  Bridge  Engineer,  C.  B.  &  Q.  R.R., 
Chicago. 

Idaho  Society  of  Kngrineera — The  sixth  annual  convention 
of  the  society  was  held  at  Boise,  Idaho,  Jan.  26  to  28.  Papers 
were  presented  as  follows:  "Outfits,  Transportation,  Camps, 
etc.,  for  Surveying  Parties,"  by  James  Spofford;  "A  Railroad  to 
Connect  North  and  South  Idaho."  by  Lee  Highley;  "Mining," 
by  F.  AV.  Callaway;  "The  Camera  in  Connection  with  Engi- 
neering Reports,"  by  W.  R.  Heyde;  "Cost  of  Power  and  Pump- 
ing for  Irrigation,  Minidoka  Project."  by  Barry  Dibble;  "Re- 
quirements of  Underwriters  for  Power  Plant,"  by  H.  A.  Sea- 
bright;  "Problems  and  Construction  of  an  Irrigation  Sys- 
tem." by  W.  O.  Cotton;  "Promoting  an  Irrigation  Scheme," 
by  W.  H.  Gibson;  "Construction  of  an  Irrigation  System,"  by 
D.  G.  Martin,  Edward  Hedden,  F.  A.  Wilkie.  S.  M.  French  and 
W.  G.  .Sloan. 

.Vlbany  Society  of  Civil  KngincerH — The  annual  banquet 
and  election  of  officers  was  held  Jan.  26.  In  the  absence  of  the 
President.  Frank  R.  Lanagan,  who  is  on  a  trip  to  Porto  Rico, 
Harvey  O.  Schermerhorn  presided.  The  following  officers  were 
elected  for  1915:  President  C.  C.  Covert.  District  Engineer.  U. 
S.  Geological  Survey;  Secretary.  Ernest  G.  Raynor;  Treasurer, 
Wilber  E.  Anderson.  At  the  dinner  Arnold  G.  Chapman,  re- 
cently Deputy  State  Engineer,  was  the  toastmaster.  Speeches 
were  made  by  R.  E.  Horton.  Consulting  Engineer,  of  Albany, 
who  gave  many  interesting  reminiscenses  of  his  experience  in 
hydraulic  engineering:  Maj.  M.  J.  McDonough.  Corps  of  Engi- 
neers, U.  S.  A.,  who  paid  a  glowing  tribute  to  the  civil  engi- 
neers' contribution  to  progress  and  civilization;  Geo.  A 
Ricker,  Deputy  State  Highway  Commissioner;  Frank  M.  Wil- 
liams, State  Engineer,  and  William  R.  Hill,  Consulting  Engi- 
neer, of  Albany. 


.V    .Xon-lteturnahle    Cloth    Cement     Sacit 

The  Universal  Portland  Cement  Co.  announces  that  it  is 
now  offering  dealer-customers  a  new  type  of  cement  package 
in  the  form  of  a  non-returnable  cloth  sack.  After  a  great 
deal  of  study  and  experiment  it  has  succeeded  in  working  out 
a  sack  that  can  be  sold  for  5c.  each,  and  which  at  the  same 
time  should  stand  anywhere  from  five  to  six  times  as  much 
rough  handling  as  the  average   paper  bag. 
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The  company  is  now  offering  these  sacks  in  an  experi- 
mental way,  with  the  idea  of  seeing  whether  or  not  they  will 
be  of  assistance  in  solving  the  sack  problem  as  far  as  the 
retail  dealer  in  cement  is  concerned.  The  intention  is  to  put 
the  retail  dealer  in  Portland  cement  on  the  same  basis  as  the 
retail  dealer  in  flour,  or  any  otlier  commodity  that  must  be 
sold  in  packages — that  is  to  say,  he  will  be  furnished  with  a 
package  that  he  can  sell  outright  and  with  which  he  need 
not  bother  further.  The  initial  price  of  these  packages  will 
be  rather  high  as  compared  with  paper  bags,  but  they  will 
represent  no  inconsiderable  salvage  value  to  the  class  of  trade 
getting  them.  A  farmer  now  buys  four  sacks  of  cement  in 
paper  and  has  nothing  to  show  for  the  10c.  package  charge 
that  he  paid.  By  paying  10c.  a  barrel  more,  he  can  get  four 
sacks  of  cement  in  one-trip  cloth  sacks  which  will  be  avail- 
able for  a  number  of  later  uses. 

Rond   Soarifler   Attaohnients 

A  scarifier  attachment  for  road  scrapers  has  recently  been 


fan  draws  air  up  through  the  tubes  and  over  the  contents  to 
assist  in  the  drying.  The  tube  unit  is  placed  in  a  bricked  up 
flue  over  a  gas  or  coal  furnace  so  that  hot  gases  are  made  to 
circulate  around  each  tube  before  discharge.  Steel  cover 
plates  facilitate  access  and  removal.  Heat  absorption  is  fa- 
cilitated by  the  number  of  tubes  and  gases  leave  at  200°  F.  The 
center  of  gravity  of  the  load  of  material  is  kept  close  to  the 
center  of  the  dryer  and  the  fall  is  only  15  in.  so  that  work 
done,  power  required  and  wear  incurred  are  decreased  over 
single-tube  dryer  designs.  The  large  heating  surface  and  air 
movement  through  the  tubes  are  claimed  to  result  in  operation 
at  about  one-third  usual  costs.  A  similar  design  has  been 
made  for  liquid  and  semiliquid  materials  like  sludges,  tank- 
age, garbage,  molasses,  etc.  The  drying  chamber,  however, 
is  sealed  at  both  ends.  At  the  feed  end  a  central  pipe  carries 
vapors  and  gases  to  a  deodorizing  tanl<  or  to  the  furnace;  this 
pipe  is  used  to  feed  in  liquids.  Semiliquids  are  intioduced 
after  opening  the  end  of  the  feed  chamber.  At  the  discharge 
end    a   quick-opening   double   door    closes    all    the    tubes.      The 


Adams   Road   Grader   Equipped   with    Scarifiek 


put  on  the  market  by  J.  D.  Adams  &  Co.,  Indianapolis,  Ind. 
The  accompanying  view  shows  one  of  the  outfits.  The  de- 
vice has  been  thoroughly  tested  under  all  conditions  of  road 
surface  from  clay  to  bituminous  macadam,  with  entire  success, 
it  is  claimed,  provided  the  operator  fully  understands  the  ma- 
chine and  its  adjustments.  Those  scrapers  which  are  equipped 
with  wheel-leaning  adjustments  permitting  the  wheels  to  op- 
pose the  side  thrust  on  the  inclined  scarifier  frame,  give  the 
best  satisfaction  in  heav.v  work. 

Multiple-Tube   Rotary   Dryers 

A  dryer  for  solids  is  sliown  in  the  accompanying  illustra- 
tion with  five  tubes  fixed  in  steel  supporting  rings.  This 
tube  unit  is  supported,  inclined  at  about  70°,  on  rollers,  with  a 
ball  thrust  bearing  at  the  lower  end,  and  is  rotated  through  o 
bevel  gear  on  the  lower  bearing  ring.  The  tubes  lead  from  a 
receiving  chamber.  The  lawer  ends  of  the  tubes  open  into  a 
conical  delivery  chamber  but  restraining  plates  leave  onl> 
that  area  of  deliver.v  opening  found  l)est  for  the  particulai- 
material  In  hand.  As  the  tube  unit  rotates,  each  tube  takes  in 
and    discharges    a    desired    amount    of     fresh      material.        A 


A  Ml  i.iii'i.K-TrriE  Rotahy  Dryer 


designs  shown  are  known  as  the  Houghton  and  are  made  by 
the  KoUer  Boiler  and  Tank  Co.,   Philadelphia. 
*      *      « 
Direct-Current   Cable-Testing  Ammeter 

An  ammeter  for  reading  the  flow  in  a  direct-current  cable 
without  actually  connecting  the  instrument  into  the  circuit 
was  recently  placed  on  the  market  by  the  Metropolitan  Engi- 
neering Co.,  30  E.  42d  St.,  New  York  City.  The  instrument 
has    the    familiar    D'Arsonval   arrangement    of   a    coil    moving 

(restrained)  in  a  mag- 
netic field.  Ordinarily 
the  field  is  constant 
and  the  coil  deflection 
dependent  on  a  varia- 
ble current  through  it. 
For  this  ammeter  the 
situation  is  reversed; 
the  current  is  held 
constant  and  the  field 
llowed  to  vary. 
\  soft  iron  U-bar  Is 
!  ;  ued  around  the  ca- 
1  if  whose  current  Is  to 
I  .  measured  and  se- 
cured by  wing  nuts  to 
two  studs  on  the  back 
of  the  Instrument  case. 
Tliese  studs  are  parts 
of  tlie  magnetic  pole 
pieces   between   whi.  m  iu;-  system.     The   magnetic 

condition  of  the  loop  (lepen<is  on  the  current  in  the  cable  and 
the  coll  (Ictlectlon  in  turn  on  the  magnetic  field  (after  current 
la  .sent  through  the  coll  from  a  small  dry-cell  connected 
through  a   high   resistance). 

The  utility  of  the  Instrument  In  measuring  current  without 
Interrupting  service  on  a  cable  is  obvious.  It  has  various  other 
field.s  of  uscfulne.sH  like  measuring  stray  direct  current  In  dead 
cable  sheaths  or  In  alternating-current  conductors.  The  .stand- 
ard size  Is  400  amp.  capacity;  special  sizes  r\in  up  to  1000 
nmp.  The  Inventor  Is  V.  W.  Morrl.s,  Electrical  hlnglneorlnK 
Department,   Edison   Electric   TllnmiiKilini;   Co.,    IJrooUlyn,  N.  Y 
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THe  'ValieiroMo]r&tAinif&    nirrifijaiftnoutt        'I'Ik-  |in'ii|iiiiiii<iii  over  tlif  iiMiiioiv  rn\cn<i   ic.    iiic 

PrOTiectl  --vslcm  iiiiKMiiits  t.i  I'loni  (1  t<»  S  ill.  diiriii;,'  the  ;ri<iwiii^ 

^  sciisiMi.  mill   Iniiii   10  to   l>  ilniiii;;  lln'  nMiiaiiidiT  of  llic 

l.^    l\i;\\Krii  A.  Ili:i,<i\  '  \v\\\\  ami    wliilf  soinc  ;r(Ht(l    rrsiiils   liiivo   lu-cii   <»l(tiiiiii-i| 

Tlic  iniuMlii'ii  lunjctt  of  liic   \iili(  rMciiiliiiia   I.mihI  i*v'  l)y  ;;r(i\viii;,'  wiiilcr  ;.'raiiis  in  this  JDcality,  Hif  extra  iii<t 

W'alcr  ("(>.   i-i  (lie  larircsl   |(rival<'  ami   Carry  .\rl    |iMJc(t  id'  llic  coiiMlniclioii  of  tlic  irri^^atioii  works  lias  been  iiioir 

.       ill  Moiilaiiji.  It  is  si(nat«'d  in  'rdoii  Coiinty.  in  tlw  iioiili-  lliati  jnslilii'd   liy  tlu'  iiicrcasc  and   variety  of  crops  tlial 

wt'sliTii  and  niitral  juirt  of  the  state,  near  ('onrad    (see  are  now  f,M'own  and  irriiratefl.     .MfaHa  is  rajiidly  iiecoiii 

ina]».  Kij,'-  !)•     'I'lie  tract  lies  in  a  ireritly  rollill;,^  prairie-  iiii^a  staple  crop  and  altlioiiirli  tlie  scnson  is  coiiipara(i\c|\ 

like  country,  clear  of  linisji  and   trees,  and  tlrains  in  a  short,    some   of    the   yields   olilaineil    lompaic    ra\iHiil)l\ 

luirtheastiM'lv  dim  linn,  with  a  ijrade  of  aliont  ".'O  ft,  |icr  with  those  of  the  more  southerly  -t;il(-^. 


Site  of  Swnr  Dam  on  Biurii  Ckkkk,  Valiek- .Montana  Iukication  I'liojECT 


mi.,  to  the  Marias  Eivor.     Tiie  altimde  of  the  irriL^ihle 
land  is  between  :ifOO  and  :?nO()  ft.  (T.  S.  G.  S.). 

The  .soil  throii-rhout  the  project  is  fertile  and  deep 
beyond  all  ])ractical  requirements.  Canal  e.xcavations 
and  wells  dug  show  that  in  i)laces  it  attains  a  depth  of 
nearly  80  ft.  It  consists  of  heavy  loam  in  wliich  the  pro- 
])ortion  of  lime  is  large  and  clay  small.  It  is  easily 
Worked  after  first  breaking  and  holds  water  well.  Ow- 
ing to  the  arid  climate,  the  soil  is  unbleached  and 
unwashed  and  has  retained  an  al)undance  of  soluble 
-alts. 

•Irrigation  Engineer,  Modesto.  Calif. 


Besides  alfalfa,  the  ))i-edomiiiating  ci'op.s  are  wheat, 
barley,  oats,  lla.x,  potatoes,  rye  and  garden  truck.  Xo 
lands  ill  the  ])rojer-t  are  more  than  12  miles  from  a  rail- 
road and  approximately  8.")9<  are  within  si.>L  miles,  either 
of  the  Great  Xortherii  Ii.K.,  which  runs  through  the 
southern  part  of  the  irrigation  sy.stem,  and  also  forms 
the  eastern  boundary,  or  the  Montana  Western  Ky.,  which 
li-avei-ses  the  center  of  it.  The  towns  of  Conrad  and 
Fowler  on  the  Great  Xorthern,  and  Man.son,  AVil- 
liams  and  Valier  on  the  Montana  Western,  are  .ship- 
ping points.  From  these,  roads  extend  to  all  jiarts  <d' 
the  svstem. 
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Laxds  in   Pro-iect 

The  total  acreage  within  the  boundaries  of  the  iiroject 
is  200,000,  classed  as  follows: 

Xon- 

Irrisable  iriigablo       Total 

Carey  Act  lands 76,S14  S.683           S5.497 

Company     and     private     lands     in 

the  project 3S,2S6  7,1T4            45,460 

Private   lands   not   included   in   the 

project    36,366  32,677            69,043 

Total 151.466  48,534         200,000 

At  the  present  tiihe  approximately  30,000  acres  of 
Carey  land  has  been  settled  upon :  11.000  acres  of  private 
lands  in  the  project  are  in  small  holdings  and  28,000 
acres  of  company  lands  have  been  sold.  When  it  is  con- 
sidered that  live  years  ago  this  whole  country  was  open 
range,  this  speaks  well  for  the  enterprise  and  manage- 
ment of  the  project. 

Water-Supply 

The  water-supply  for  irrigation  is  derived  mainly  iTom 
Birch  Creek,  a  mountain  stream  Howing  the  year  around 
from  the  east  slope  of  the  Rockies  and  of  excellent  qual- 
ity. This  creek  drains  an  area  of  185  sq.mi.  above  the 
intake  of  the  Birch  Creek  Canal.  For  the  purpose  of 
storing  the  winter  flow  and  excess  summer  flood  water, 
the  company  is  lonstructing  a  rock-fill  dam  165  ft.  high 
at  the  point  where  the  creek  leaves  the  mountains.  The 
leservoir  thus  formed  will  have  a  capacity  of  ."30,000  acre- 
ft.,  and  is  relied  on  to  make  available  for  irrigation  the 
total  flow  of  the  creek.  The  flow  of  Birch  Creek  is 
supplemented  by  the  flow  of  Dupuyer  Creek,  which  has  a 
foothill  drainage  area  of  111  sq.mi.  The  waters  of  Birch 
Creek  are  diverted  into  the  Birch  Creek  Canal  at  a  point 
12  mi.  below  the  Swift  Dam.  From  that  point  the  canal 
runs  easterly  14  mi.,  with  a  carrying  capacity  of  700  cu. 
ft.  per  sec.  It  empties  into  Dupuyer  Creek  at  a  point  a 
short  distance  above  the  headgates  of  the  Dupuyer  Creek 
Canal.  This  canal  has  a  carrying  capacity  of  900  cu.ft. 
per  sec.  and  diverts  flood  waters  from  Dupuyer  Creek  to 
that  extent. 


acres  of  Carey  Act,  company  and  private  lands  derive 
their  water-supply  from  this  reservoir,  and  45,000  acres 
will  be  watered  by  the  direct  flow  of  Birch  and  Dupuyei 
Creeks  and  the  Binh  Creek  Reservoir,  together  witli  a 
portion  of  the  top  water  of  the  Lake  Francis  Reservoir. 
A  duty  of  18  in.  or  IV2  acre-ft.  ]x'r  aero  lias  been  esti- 
mated as  the  probable  water  requirement,  and  the  con- 
tract between  the  state  and  the  company  specifie.s  that  the 
canals  and  reservoirs  shall  be  of  sufficient  size  to  supplv 
this  amount  of  water  to  the  lands.  Inasmuch  as  experi- 
ments conducted  in  the  vicinity  of  Billings,  particularly 
on  the  McDonnell  Farm,  have  shown  that  a  duty  of  1.3 
acre-ft.  per  acre  is  ample  for  alfalfa,  there  is  every  rea- 


FiG.  1.     ^[ap  of  Valier-Montaxa  IintuiAiiox  Project 

son  to  believe  that  the  water-supply  and  the  capacity 
of  the  irrigation  works  is  more  than  sufficient  to  take 
care  of  the  future  needs  of  the  project. 

Swift  Da.m  axd  Birch  Creek  Re.seuvoir 
The  Swift  Dam  is  located  in  a  narrow  canon  (see 
front-page  view)  at  a  point  where  Birch  Creek  leaves  the 
mountains,  about  35  mi.  southwest  of  Valier.  The  reser- 
voir covers  an  area  of  455  acres  and  has  a  capacity  of 
31,355  acre-ft.     The  drainage  area  above  the  dam  is  120 


Fid. 


r>ii;(ii  Ci!i:i:i\   Ifi;  aihia  1  e.s,  Looivi.Nti  Ui'siKi:  \M 


The  Dupuyer  Creek  Canal  is  about  three  miles  long 
and  carries  its  waters  cither  to  the  main  distril)uting 
canal  or  to  the  Lake  Framis  Re.servoir.  The  latter  cov- 
ers an  area  of  5530  acres  ami  will  have  a  capacity  of  112,- 
UOU    acre-ft.    storage    when    completed.      About    70,000 


sq.mi.  and  it  is  estimated  that  the  reservoir  will  be  fllled 
twice  yearly  iind  conserve  the  entire  flow  of  the  stream 
al)ove  this  point.  This  dam  is  the  most  important  struc- 
ture on  the  project  and  is  one  of  the  highest  rock-llU  dams 
in  the  country,  the  maximum  height  being  1G5  ft. 


Fcl.niai\    II.    I!ti:. 
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Tilt'  (liiiii  ill  M'.  lien  lui-i  an  ii|i-ln'iim  s|,i|),.  ,,(   j   |,,   |,  a      ninl  I Iilci;*  iilliiiiu'd  a  inaxiimmi  ili'plli  <il'   \',    ft.     Din 

l"i-ft.  cTdWii  iiMil  a  clowiislri'iiiii  •.lope  (if  1'  I  1(1   I    for  tlic      iii>(  joiihliiictiitn,  ImwcxfT.  loiisidcralilr  tlitliriilly  \va?<  imi 
lop   .'lO    i't.    anil     I"  J    |o    I    on    tiir    lower    jiorlioii.      'riu-      roiiiitiT<'i|.    dwiii;;    to    llii-    l"ii<f    tliat    iit    (lie    nitt-    of    llir 
iipslicaiu    rare    of    llic    lill    is    .oMTcd    willi    a    liiur    of      iiilolf  or  lor  wall,  which  was  !.'>()  or '.'()()  ft.  upstiviuii  from 
liaiitl-plan'il  nxk  from   I  to  li  f(.  (hick.     Th*'  fair  of  this 
lianil-piacfil   rock   is   plaslcrcd   with  a  cciiii'nt   mortar   to 
r.irm  a  smooth  surface.     This  is  ciialeil  with  a  tar  prep- 
nation,  and  on   the  tarred   siirfaco  is  placed  a  eon  lele 

l:ih.   heavily   reinfoncd,  which   has  a    llii  kiie<s  of  ".'    ft. 

I  the  <  n-ek-hed  elevation  and  will  he  (>  in.  (Iiiek  at  tlio 
lop  of  the  dam.  'riic  rcinl'orccmenl  coii>i>|>  of  >..-iM. 
Iwisled  liars  jilaicil    I    in.  c  to  .■.  horizontally  and   \eili- 

;illy.     'I'lie  dam  is  Iniill  on  a  curve  whose  center  is  r.'lli 

I.   downstream.     The   relating'  siriictiires  consist   of  an 

iillet  tunnel,  overllow  spillway  and  rock-aiid-earth-lill 
'iLe.  The  tnniiel  is  alioiil  ."lOO  f|.  Ion;,',  with  an  inside 
:irea  of  :!!•  s»|.ft.  and  is  concrete  lined  throii;,dioiil.  The 
intake  end  is  liell-sliaped  and  is  protected  liy  a  heavy  iron 
screen.  The  reirnlaliiiir  works  consists  of  I'onr  .Klin, 
valves  on  the  discliarj,'e  end.  These  valves  are  holted  l''i"i.  I-  \'iKv\  m  Oiii.Kroi'  lii  i.i,  lh:\i)  I'li'i:  Link 
to  a    ^-ft.   steel    pipe  of    L.-in.    plate.   v\hiili    i>    inserti'd  Diioi- 

100  ft.  into  tlu'  lower  eiiil  of  the  tunnel  and  concreted  rmiH  .iioii  consi.stH  of  isoo  ft.  of  ix-in.  r<-inforr<-.i-<-.)iHT.ie 

ill.     The  valves  disdiar-e  at  right  an-les  to  the  i.i].e.  I,"' ';%/.'•'')''''''    '"  "      "  ''•■''"^•'■•'  ""-"  ^'-'"''O'  """'   •'  '"  -  '^ 

The  .spillway  consists  of  a   weir    100   ft.   in   len.^'th   at 


v^::i^]::ji^i"i"'i"fi"ti"i"jtfS^ 

Section   A-A       ;-.J     ; 


\_ 


72'  '■     , .    n' 

6-3  '-    > 
,■12' 


/2' 


Plan    o-f   Intake 


t«5" 


Half  Oenerai  Plan  of  Intake 


Plan   of  Outlet 
Fig.  .■>.      Dkt.mi.s  oi    I{kimok(KI)-('oN(I!Ktk  I'ii-k  Djinc  jx  A^.  (  Wai, 


"f  the  dike  consists  of  cartii  fill  and  has  a  slope  of  o  to  ]. 
I'he  earth  is  hanked  ajiainst  a  rock  fill  on  the  downstream 
-ide.  The  outer  slope  of  the  rock  is  1 1/2  ^o  1.  The  top 
width  of  the  entire  dike  is  20  ft.,  of  which  15  ft.  is  earth 
nd  5  ft.  rock.  The  up.stream  side  of  the  rock  has  a  .slope 
!  %  to  1.  A  concrete  cutoff  wall  extends  the  leng^th 
■I  the  earth  fill  and  serves  to  insure  a  joint  hetween  the 
fill  and  the  original  ground.  The  water  side  of  the 
structure  is  riprapped  with  rock  ]"2  in.  thick. 

Preliminary  work  at  the  dam  .site  showed  that  on  the 
(enter  line  of  the  dam  the  creek  deposit  of  sand,  gravel 


SO  ft.  long  on  top  and  40  ft.  on  the  bottom.  Considerable 
concrete  liad  been  plated  in  the  trench  whenjin  the  latr 
ter  part  of  May  a  flood  came  down  the  creek  and  covered 
the  work  to  a  deptli  of  30  ft.  On  the  fall  of  the  water 
it  was  found  that  practically  all  the  concrete  that  had 
been  placed  was  spoiled  and  had  to  be  removed  as  a  re- 
sult of  being  washed  of  the  cement.  This  was  done,  and 
from  that  time  until  cold  weather  in  the  fall  of  19l;i, 
the  work  on  the  concrete  face  progressed  steadily.  At  the 
])resent  time  the  dam  is  practically  complete  with  the  ex- 
ception of  the  upper  ])ortion  of  the  concrete  slab. 
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Lake   Fu^ixcLs   Reservoik 

Tlie  Lake  Francis  Dam,  although  impounding  much 
more  water  than  tho  Swift  Dam,  is  an  ordinary  earth 
strnotnre.  It  was  originally  constructed  about  ten  years 
ago  by  the  Pondera  Canal  Co.,  a  small  company  whit-h 
was  later  ab.-jorbed  and  merged  into  the  present  water 
company.  A  heavy  double-barred  outlet  culvert  was  built 
through  this  .structure  with  quicksand  underneath  and 
insufficient  piling  to  hold  it.  As  a  result,  settlement  ol' 
portions  of  the  culvert  and  core  wall  caused  serious 
damage*  It  was  repaired  in  1912  at  an  e.xpense  of  about 
$35,000  and  raised  several  feet. 

The  reconstructed  dam  consists  of  an  earth  fill  with  a 
maximum  height  of  (iO  ft.  and  length  of  fiOO  ft.  on  top. 
The  upstream  side  has  a  slope  of  IVo  to  1  and  is  rock  rip- 
rapped.  The  top  width  is  20  ft.  The  upper  portion  of 
the  downstream  slope  is  2  to  1  and  lower  portion  3  to  1. 


a  minimum  capacity  of  5  sec.-ft.  The  settler's  contracts 
with  tlie  company  provide  that  the  latter  cojistruct  a  lat- 
eral to  within  V^  mi.  of  each  legal  subdivision  of  his 
land.  This  luis  resulted  in  the  whole  area  being  practic- 
ally covered  to  such  an  extent  as  to  enable  the  canals 
to  deliver  water  to  any  part  of  it.  In  the  477  mi.  of 
canals  and  laterals  that  have  been  con.structed,  almost 
every  imaginable  design  of  canal  section  is  represented. 
The  general  nature  of  the  material  (sandy  loam)  through 
which  the  smaller  canals  and  laterals  were  located  led 
to  an  almost  universal  design  of  section  in  which  the 
\alue  of  n  was  assumed  to  be  0.0275:  water  depth  very 
close  to  three  times  the  bottom  width ;  height  of  hank 
11/2  times  the  depth  of  the  water,  but  seldom  less  than 
2  ft. ;  crown  width  equal  to  height  of  bank,  but  not  less 
than  3  ft. :  minimum  velocity.  1  ft.  per  sec  :  maximum 
velocity,  21/2  ft.  per  sec;  slopes,  2  to    1,  except  in  deep 


4 '^""V  •'''**" 
End   Eleva+ion   Looking   Down    Chirte 


— J  //??&  Bonks  '^ 


Typicol    Section   of   Chute, 
D-D 


Section     B-B  ^^^    Elevation     af      CutofF 

Fk;.   5.      Dktait.s   ok   ('nscitKTK   CnrTE   ii\    K    (^w.m. 


A  concrete  core  wall  12  in.  thick  at  the  top  and  4  ft.  at 
the  bottom  extends  througliout  the  entire  fill  and  rests 
on  steel  sheet  piling  in  the  bottom.  The  discharge  from 
the  reservoir  is  through  two  53-iii.  concrete  culverts  and 
is  regulated  by  two  48-in.  Coffin  valves.  The  culverts 
merge  into  one  7-ft.  pipe  at  the  lower  end  of  the  struc- 
ture. The  reconstruction  work  necessitated  the  abandon- 
ment of  the  original  valve  tower  and  the  construction  of  a 
new  one. 

On  the  completion  of  u  dike  at  the  upper  end  of  the 
reservoir,  the  storage  capacity  will  be  112.000  acre-ft. 
and  the  area  submerged.  5531!  acres. 

|[K\lM)\rEs    \NII   DlSTIMUUTIXd   SvsTRM 

The  distribution  ol'  watei'  over  the  ti'art  has  required 
the  construction  ol'  15.3  mi.  of  uiiiiii  laterals  of  capacities 
ranging  from  (100  to  50  sec-ft.  and  27  I  mi.  ol"  distribu- 
ting Internis  with  enpacities  of  from  50  to  5  sec.-ft.  Kach 
•  anal  and  lateral  is  designed  with  n  carrying  cajmcity 
of  I  sec.-l't.  for  eai-h  100  acres  of  land  covered  l>v  it  and 


cuts.  For  some  of  the  larger  canals,  having  gravel  side-; 
and  bottoms  aiul  irregular  sections,  a  value  of  n  equal 
0.030  was  used. 

Birch  Creek  Divkusion  D.vm  .\xd  IIe.\i)o.\tes — This 
structure  (Fig.  2)  is  located  on  Birch  Creek  about  12  mi. 
below  the  Swift  Dam.  In  consists  of  a  massive  concrete 
headgate  structure  and  diversion  dam  across  Birch  Creek. 

DUI'UVEI!    CliEEK    HE.\»(i.\TKS   .VM)    DIVERSION    D.VMS — 

A  diversion  weir  reaches  acro.ss  Dupuyer  Creek  at  the  in- 
fake  of  the  Dupuyer  Canal.  The  weir  will  pass  the  heav- 
iest Moods,  and  the  intake  has  a  capacity  of  900  sec.-ft. 
The  whole  structure  is  solidly  built  (tf  reinforced  con- 
crete. 

I'li'E-LiNE  Diioi's  .\\i)  Chutes — Owing  to  the  ra])id 
I'all  of  the  country  to  the  north  and  east,  a  number  of 
drops  and  chutes  have  been  constructed  to  deliver  >vater 
to  canals  at  lower  elevations.  .Vs  a  rule,  piiu'  lines  of 
reinforced  concrete  have  been  used  when  the  quantity  of 
water  and  size  cd'  the  pipe  woidd  warrant  this  ty]H'  of 
■tructure.     Niiu'  of  these  pipe-line  drops  have  been  con- 
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Fio.  0.     View  ok  Concrete  Chute  ox  A^j  Canal 

(This  chute  lian  a  capacity  of  300  cu.ft.  per  sec.) 


Miui'ti'il    ot'    inonolitliic    reiiifontMl-coiitrote    ]>ipe.      Tlio  ?-tavo  pipe  at  its  lowest  point  is  uiider  a  lu'ad  of  KJo  fi. 

largest    (Fig.  3)    is   ")3   in.   internal   diameter  and  2200  Tlie  carrying  capacity  of  the  siphon  is  .37.5  .sec.-ft.     Big 

ft.  long,  with  carrying  capacity  of  270  sec.-ft.     Others  Flat  Coulee  is  a  deep  depression  running  generally  north 

ingc  in  size  from  30  to  .">:!  in.  and  from  •-'00  ft.  to  1800  and   -^onth   through   tlie  project  and  cuts  off  about  one- 


4,./a 


Fig.  7.     Massive  Conci;ete  Drop  and  Chute  on 
Canal  C 

(Capacity,    over    500    cu.ft.    per    sec.) 

ft.  in  leugtii.  Fig.  4  .shows  the  outlet  of  one  of  these 
ilrops.  This  type  of  structure,  with  properly  designed 
intake  and  outlet,  has  proved  very  successful. 

Several  concrete  chutes  have  been  cojistructed  for  the 
^anle  purpose.  The  largest  of  these  has  a  capacity  of  over 
600  sec.-ft.  and  is  appro.ximatcly  1-500  ft.  in  length.  It 
has  been  in  operation  for  three  years  and  although  on 
a  very  steep  grade  and  tlie  water  in  it  attains  velocities 
as  high  as  20  ft.  per  sec,  it  shows  no  sign  of  wear.  Fig. 
">  shows  the  details  of  a  chute  on  the  K  canal  and  Fig. 
■  is  a  view  of  a  chute  on  the  An  canal.  A  drop  and 
'  hute  on  canal  C  is  shown  by  Fig.  7. 

Big  Flat  Coulee  Siphon — This  is  an  inverted  siphon 

•  onsisting  of  1000  ft.  of  concrete  pressure  pipe  7  ft.  in 

Hameter  and  3000  ft.  of  wood-stave  pipe  78  in.  in  diani- 

lor.  with   intake  and  outlet   structures.      The  concrete 

pipe  is  under  a  maximum  head  of  20  ft.  and  the  wood- 


Fid.  8. 


I»ETMLS   OK    .")-Ft.    CoNCIIETE    DroP    ON    IRRIGA- 
TION Canal 


third  of  the  whole  area.     The  siphon  conveys  the  water 
for  37,r)00  acres  over  this  coulee. 

Birch  Creek  Canal  Drops — Two  reinforced-concrete 
drops  have  been  constructed  on  this  canal.  One  (Figs. 
7  and  8)  has  a  vertical  fall  of  5  ft.,  and  the  other  a  12-ft. 
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Fig.  d.     Upstkeam  View  of  Coxcrete  Ditor  ix  Bikcii  Ckeek  Caxal 

(Capacity,    700  cu.ft.   per  sec.     Ripiap   consists   of   concrete   In   sacks) 


drop.  Botli  structures  are  designed  for  a  capacity  of  TOO 
S'ec.-ft.  About  80  ft.  of  excess  grade  is  taken  care  of  by 
about  35  timber  and  concrete  drops.  These  drops  con- 
sist of  heavy  timber  aprons  aufl  Hoors  with  sacked  con- 
(  rete  wing  walls.     The  vertical  fall  in  each  is  about  2^2 


Resident  Engineer.  Ford,  Bacon  &  Davis,  115  Broad- 
way, Xew  York  City,  then  became  engineers  and  the 
^'alier-Montana  Land  &  AVater  Co.  was  organized  to  com- 
plete the  system.  Until  December,  1011,  J.  G.  Holcombe 
was  in  local  charge  of  tiie  work.     Since  December,  1911, 


I'll!'-.  10  AXD  11.     Tyi'kai.  Checks  axd  Triixocrs 


I't.  Six  of  these  drops  ha\c  been  construi  te(I  in  the  l>u- 
puyer  Creek  C'anal  for  the  same  j)urp()>e. 

llEAiKiATEs  A.\n  Otiiku  STiircTfiiEs — All  distributing 
eanal  strnctiires  are  constrncted  of  reinforced  eoncrete. 
This  applies  to  canals  and  laterals  with  capacities  of  over 
(it»  sec.-ft.  Where  the  capacity  of  tlie  laterals  is  less  thaw 
(10  sec.-ft.,  structures  are  constructed  of  timber,  except 
in  the  case  of  drops.  These  are  generally  of  concrete 
where  tlie  canal  capacity  is  more  than  20  sec.-ft. 

A  check  and  turnout  in  the  main  canal  is  shown  by 
Fig.  10  and  anotiier  check  and  turnout  l)y  Fig.  11. 

Timi)er  has  been  used  in  constructing  all  small  latei-al 
structures  and  bridges  o\er  nuiin  canals.  Ai)Out  100 
bridges  of  spans  from  H  to  (>  I  It.  iia\('  i)een  ])laced  over 
canals  where  crossed  by  ri)a<ls.  'i'liest>  are  substantially 
liuilt  and  designed  for  a  load  ecpiai  to  a  20-ton  traction 
engine.  I'rior  to  the  irrigatinn  season  of  l!M  1  over  I'iOtt 
timber  checks,  drops,  diversion  boxes  and  rating  Humes 
bad  been  placed. 

I'rior  to  .June,  IDI  1,  tlic  property  was  controlled  by  the 
t'onrad  liaiiil  iV  Water  ('".,  for  whicli  II.  .1.  Saunders  wa- 


W.  E.  Swift  has  been  Engiueer-in-Charge  for  Ford, 
Bacon  &  Davis,  except  that  from  March  to  June,  1913, 
L.  L.  Odell  served  as  Kesident  Engineer.  The  writer 
was  Designing  Engineer  and  in  charge  of  the  Yalier  of- 
fice from  August,  1911,  until  June,  1913. 


The  GliKlNtone  Drjr  Uork  nt  IJvrrpool,  one  of  the  largest 
dry  doclts  In  the  world,  has  its  pumping;  plant  driven  by 
T)lesel  oil  enRines.  The  dock  is  1050  ft.  In  lensth,  and  on  an 
l.S-ft.  tide  7.000,000  cu.ft.  of  water  must  be  handled  in  order 
to  empty  It.  The  pumping  plant  Is  capable  of  removing  tliia 
water  in  2';.  hours,  or  at  the  rate  of  1300  tons  per  mlnul'-. 
The  pumping'  plant  consists  of  Ave  centrifuRal  pumps  with 
Sl-ln.  dIscharKe  pipes,  each  pump  beinn'  directly  coupled  to  :i 
four-cyllndt-r  two-slroke-cycle  HU'Sel  engine  of  1000  b.hp. 
built  by  Carets  Bros.,  of  Ghent.  The  advantaKe  of  the  oil 
euKine  for  this  work  is  that  tlie  plant  is  always  ready  for  im- 
mediate use  without  waltluK  to  Ret  ip  strani  and  without  the 
hfat  ioBsea  which  occur  In  tirlnK  up  a  steam  plant  for  u  short 
period  of  service.  From  the  tinanclal  point  of  view,  however, 
the  oll-enntne  plant  Is  much  more  costly  pi-r  horsepower  to 
Install  than  a  steam  plant  would  be.  and  a  dry-dock  pumpInK 
plant  is  in  use  such  a  small  jiercentaKe  of  the  lime  that  tho 
MMiount  III'  fuel  consumed  durluK  Its  workinij;  hours  Is  of 
trifllnif   Imporlance. 
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Specifications  for  Concrete  Aggire« 
gsiles  e^\in\d  ResiuMs  of  Field  Tef3tls 


\\\     \l  VI. I'll     Iv    <  lUiiKW  I  S 


SyyOI'SIS — Vonliniialion  uf  fiaprr  hi)  saiiir  iiii- 
thor  in  issue,  uf  Feb.  -J,  l!)I.'>.  First  iiti/nr  t/nrr 
slaiitliiiul  inactivi'  in  leslin;/  cuuirvir  tK/iirit/alrs 
aiitl  fifltl  spi'tinivns  of  cininrtr  for  all  of  flir  tirir 
siiliirai/  I'.rlensioiis  in  Xrw  York'  Citii.  This  fjii/irr 
i/ires  sjircifiailions  for  ronrrrlr  (i(/iirri/afr  (mil  rni- 
sons  fur  Ihcir  mlupliun  and  a  tahnltir  analiisis  of 
a  series  of  field  tests  of  concrete.  This  latter  shoirs 
cariation   in  slren;/tli  dw  to  different  cnusi's. 

This  nrtirlo  |irui)oscs  (n  <:i\i'  (II  tlic  rf<niiri'iiuMits 
hloptoil  l)v  tlu'  Publir  Scrvire  Conimissioii  for  quality  ol" 
oiuTcto  ajririvirates  used  in  sul)\vay  const ruition.  Now 
York  City,  iiuludiiiir  a  study  of  the  methods  used  in  ar- 
livinir  at  tiiesc  leiniiivnuMits.  and  i^'Z)  results  of  field 
•t><it.?  of  eomreto. 

1.       SPECIFUATIOXS     FOn    AfKJRKGATRS 


l.y  il«M  Miilliii,;  frniii  li-Kl  IiiIpi-h,  iim  iloMrrllnMl  In  .-^i  ii  mlii  ril  I'rau- 
lli'f    liinli  iii'IIiimh  '    ( "l%nu  llo'iTlMK    Nrwx,"    F<-li.    4,    litlS). 

Hlrcnuth  In  Miirtnr  Kim-  >iKt(r<-Kiil<'  hIiiiM  I>i'  of  miicIi  <4uullty 
Ihiit  iiiiirtur  roiiipiiHriJ  of  iiiM-  pull  p<irtluinl  ci-inciil  ami  threi: 
piirlii  nnc  iiKKr<-Kiitr>  by  wi.-luht  will  mIiow  :i  Ii-iihIN-  and  <-oiii- 
promilvx  Ntr<-iiulli  at  Ifuit  o<|Ual  to  the  Htn.TiKtli  of  1  :  3  morlar 
of  the  miiur  foimUU'iicy  made  with  tlio  Hutiic  Cfinetil  aii<J 
rlniuliird  Uttnwii  iintnl.  Fine  nKKrcgato  »hall  not  be  dried  bc- 
fciri'  bcliiK  iiiucic  Into  niortur,  but  Hhall  contain  natural  molH- 
turo. 

Vritnnir  Mntlrr — Loiia  on  iKnItlon  Mhall  not  exceed  0.1 '/c 
of  the  total  dry  »and  by  welKht,  nor  10'/,  of  the  silt  obtained 
by  dccantatlon,  a»  described  In  "Standard  Practice  Instruc- 
tions." 

These  speeifications  were  pn'|iare(|  as  a  result  of  investi- 
pitions  which  may  be  ab.stracted  as  follows: 

Mechanical  Gradin;/ — Tiiese  figures  .set  a  limit  of  fine- 
ness and  a  limit  of  coarseness  which  may  not  be  exceeded. 
With  reference  first  to  the  limit  of  fineness:  The  6% 
passinp  the  No.  100  sieve  is  the  recommendation  of  the 
Joint  Committee  on  Concrete  and  Reinforced  Concrete 
in  its  nio.st  recent  report.  The  30^  passing  the  No.  -jO 
Fi.vK  Aggregates— The  contract  specifications  require  ^i^^'^  '^  »  compromi.sc  between  the  statement  in  ^ferri- 
tliat  fine  aggregate  for  concrete  shall  be  "clean  sand,  ap-  "^«"''^  "Pocket  Book''  tiiat  not  over  .30%  should  pa.ss  a  No 
! 'roved  by  the  engineer.'"  With  these  requirements  as  a 
asiis  it  is  left  to  the  Division  of  Materials  Inspection  to 
rocoinniend  what  shall  be  approved.  The  following  pro- 
posed standards  are  the  result  of  investigations  made  by 
this  Division  for  the  purpose  of  reducing  insiicction  to 
a  seientilie  basis. 

Fine  aggregate  for  concrete  shall  conform  to  the  following 
i<.nuiren>ents: 

Mechanical   Grading: — 

Limit  Limit 

Size  of               Commercial       of  Fineness  of  Coarseness 

Opening                Number      (Ct  Passing).  Not  i^/c  Passing).  Not 

I  Square  Holes)         of  Sieve         More  May  Pass  Less  Must  Pass 

100  95 

95  S5 

75  40 

50  20 

30  2 
6 

Slit — Not  over  6%  by  dry  weight  shall  pass  a  No.  100  sieve 
when  screened  dry.  Not  over  10%,  dry  weight,  shall  pass  a 
\o.  100  sieve  when  washed  on  the  sieve  with  a  stream  of 
water. 

Both  of  the  above  tests  shall  be  made,  and  neither  limit 
-liall   be   exceeded. 

The  following  test  is  for  field  use  only: 

Not  over  lOCc  by  volume  shall  be  silt  when  the  te.st  is  made 


40  sieve  and  the  statement  in  "Concrete  Plain  and  Rein- 
forced," Taylor  and  Thompson,  that  not  over  3.5%  should 
pass  a  No.  -^O  sieve.  The  .50%  passing  the  No.  30  sieve 
is  obtained  from  "Concrete  Plain  and  Reinforced.'"'  The 
remaining  figures  are  assumed  in  such  a  way  as  to  produce 
a  well  graded  sand  with  a  graph  of  the  same  general  shape 
as  the  curve  for  nia.ximum  density,  and  of  which  100% 
will  pass  a  No.  4  sieve  (corresponding  to  the  %:"'■ 
round-hole  sieve  required  by  the  Joint  Committee).  Table 
I  gives  results  of  compressive  tests  of  2-in.  cubes  made  of 
sands  of  different  degrees  of  fineness  and  shows  that  the 
limit  of  fineness  adopted  produces  a  sand  whose  strengtli 
in  mortar  is  verj'  nearly  the  same  as  that  of  Ottawa  sand. 
A  limit  of  coarseness  is  specified  becau.se  it  has  been 
found  that  certain  plants  which  have  a  separate  market 
for  fine  sand,  desire  to  furnish  a  very  coarse  sand  for 
concrete.  A  very  coarse  sand  will  not  make  cohesive  con- 
crete, and  concrete  made  from  such  sand  suffers  from 
separation  of  the  coarse  aggregate  from  the  mortar.  In 
the  early  days  of  the  investigation  the  curve  of  ideal 
proportions  for  concrete  was  used  as  a  basis  from  which 
to  derive  a  curve  to  represent  the  ideal  grading  of  fine 
aggregate  for  1:2:4  concrete.     (See  "Concrete  Plain  and 

T..VBLE    I— COMPRESSIVK    STRKNGTH    AND    ELEMENTARY   VOLUMETRIC     COMPOSITION     OF     MORTAR     MADE      FROM 

COMMERCIAL..   3AXD3 

^The  compressive  specimens  were   2-in.   cubes  of  normal  coniislency.     These  results  are  typical  of  a  large  number  of  tests.) 
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l{i'iiifore-ed."  Taylor  nnd  Thompson,  p.  183.)  B\it  exper- 
iment with  such  a  sand  showed  that  its  coarsenes.s  make> 
it  inipraitiiable.  The  limit  o(  i-oarseness  finally  adopted 
was  arrived  at  by  making  np  artificially  graded  samples 
(>r  different  degrees  of  coarseness,  and  by  inspection  se- 
lecting one  as  a  limit  of  coarseness.  Hence  the  limit  of 
lonrseness  is  not  recommended  a.s  a  rigid  requirement, 
liiit  it  may  be  used  r.s  a  guide  to  be  modified  by  local 
coiulitions.  The  graph  of  the  limit  of  coarsenes.s  has  the 
>-iune  general  .shape  as  the  curve  for  nia.\imum  density. 

SUt — The  requirement  that  not  over  (>%  .shall  pa.<s 
i'.  Xo.  100  sieve  dry  has  been  discussed  above.  The  ad- 
ditional requirement  that  not  over  10%  shall  pass  a 
Xo.  100  sieve  by  washing  is  an  arbitrary  one,  although 
it  is  the  same  figure  specified  in  the  earlier  reports  of  the 
Joint  Committee  for  the  ma.xlmum  permitted  to  pass  the 
Xo.  100  sieve  dry.  The  purpose  of  the  requirement  is  to 
limit  the  amount  of  clay  which  may  adhere  to  the  grains 
of  sand  and  which  only  washing  will  remove. 

Tlie  requirement  for  field  tests  is  somewhat  more  severe 
than  the  one  for  laboratory  tests,  as  can  be  seen  from 
Table   IT.     It  is  thought  desirable  that  this  should  be 

T.A.BLE    II— DETERMINATION    OF    SILT    IN    FINE    AGGRE- 
liATE   BY   DIFFERENT   METHODS 
(Note    tlie    wide    variation    between    gravimetric    and    vol- 
umetric  results.      The   volumetrii-    method   is   uncertain,   being 
affected  by  the  character  and  specific  gravity  of  the  silt.) 
Per  Cent. 
Per  Cent.        Passing     Per  Cent. 
Passing  No.  by  De-  Per  Cent. 

No.  too  Sieve,     canting.  by 

100  Sieve  (Washing  (Volumetric)  Decant- 
Sample  Dry.  (By  Test)  By  For  Field  ing.  (By 
Number  Weight)  Weight  Use  Only  Weight) 
14!,    5  10  14 

149    6  8  16 

150    8  10  13 

l.-|6    31  32  26 

1.17    31  31  15 

158    2  3  12 

A  2  3  S                      0 .  .T 

B  2  5  S                      1.0 

C  5  7  11                      2.0 

D  6  8  10                      1.0 

49  5  9  25 

159  5  6  12 

IfiO  2  2  12 

166  6  6 

lt;9     5  10  22 

192    2  2  12 

the  ca.se,  since  sands  of  doubtful  quality  should  be  sent 
to  the  laboratory  for  careful  examination.  After  the 
results  of  the  laboratory  tests  are  known,  the  results  of 
the  field  tests  are  disregarded. 

A  knowledge  of  the  mechanical  analysis  and  silt  con- 
tent of  a  fine  aggregate  are  sufficient  data  on  which  to 
liase  a  preliminary  report,  as  an  aggregate  which  conforms 
to  the  requirements  in  these  respects  will  l)e  almost  cer- 
tain to  he  satisfactory,  provided  that  it  contttins  no  harm- 
ful imi)uritics. 

Strerifjtli  in  Morhir — The  Joint  Committee  recom- 
mends that  fine  aggregate  shall  make  mortar  of  as  great 
a  tensile  strength  as  Ottawa  .sand  mortar.  The  Publii- 
Service  Commi.ssion  requirement  is  ba.sed  on  this  recom- 
mendation, and  was  adopted  after  it  had  been  demon- 
strated that  fine  aggregate  of  good  quality  will  make  mor- 
tar equal  to  Ottawa  sand  mortar  in  both  tensile  and 
compressive  strength. 

Tlii.s  test  is  considered  the  most  important  of  any.  1 1 
the  aggregate  pas.ses  it,  the  results  of  the  other  tests  may 
be  more  or  less  disregarded.  Variation  in  the  consistency 
r)f  specimens  greatly  afreets  the  strength  at  early  periods, 
iiiid  to  allow  for  this  elfeet  the  following  variations  lielow 
-tandard  are  permitted:  At  .i  days,  10%;  at  7  days,  5%; 
lit  28day.s,  1%. 

In  general,  it  may  bi-  said  of  two  .sands  that  the  one 
which  inukes  the  heaviest  cubes  will  al-^o  make  the  strong- 


est. But  this  theory  is  far  from  being  dependal)le,  and 
it  does  not  follow  I'mni  it  that  the  heaviest  cui)e  of  a 
number  made  from  the  .■<ame  sand  will  be  the  strongest. 
Two  opposed  factors  enter  into  tlie  case.  So  far  as  an  in- 
(  lease  in  weight  indicates  a  decrease  in  voids,  tlie  strength 
will  he  increased.  But,  on  tiie  otlier  hand,  an  increase  in 
weight  may  indicate  an  excess  of  aggregate  to  the  exclu- 
sion of  cement,  the  specific  gravity  of  aggregate  being 
I'bout  2.r>.5,  while  the  specific  gravity  of  1:3  mortar  (by 
weight)  of  wet  consistency  is  never  over  2.3.  The  effect 
of  this  will  he  a  decrea.<e  in  the  strength  of  specimens. 
Hence  it  is  impossible  to  predict  the  strength  of  a  .spoci 
men  from  its  weight.  Fig.  1  shows  tlie  general  increa.^e 
of  strength  with  weight,  but  al.so  shows  the  wide  variation 
in  individual  ca.ses  which  would  be  expected  from  the 
theory  outlined  above.  The  following  figures  are  of  in- 
terest as  showing  that  the  heaviest  of  a  .set  of  s])eciniens 
made  from  the  same  sand  is  not  the  strongest.  The  s))eci- 
nicns  were  the  same  as  are  represented  in  a  different  wav 
in  Fig.  1. 


280  ?85  Z90  t95  300 

Weight  of  Specimen  in  (jrcims 

Fio.  1.     Incke.vse  of  Strength  with  Weioiit  of 
MoHT.vu  Cubes 

In  7  tests  the  lightest  cube  was  the  strongest. 
In  !)  tests  the  cube  of  intermediate  weight  was  tiii' 
strongest. 
Summing  up : 

In  Ki  te.sts  the  heaviest  cube  was  not  the  strongest. 
Ill   I'.;  tests  the  heavie.st  cube  was  the  strongest. 
I  test  showed  nothing  either  way. 
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Weight  of  Specimen  in  Grams 

•.'.        I.'KL.VTION    BETWEKN    WeIUMI"   and   STKE.NtlTll 

o*  Coxi'KKTE  Cubes 

(Ottawa   Mund) 

Fig.  2  shows  the  relation  betwi-en  the  weight  and 
strength  of  Ottawa  sand  eube.s.  There  are  (13  specimens 
represented,  all  28  days  old  and  made  with  the  same 
cement  and  under  the  .same  conditions  as  the  cubes  of 
Fig.  I.  Kach  point  represents  the  average  of  all  speci- 
men.- Ill'  the  iri^en  weiirht. 
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In  onl«>r  to  ili'tonuinc  wliollicr  nr  not  it  is  snfo  to  nr- 

ii|  II  sanil  siilmiilliMl  lor  test  on  the  rt'xiillH  oT  the  thri'i- 
iiiivs'  li'sl.  tlif  spetimi'iis  of  |''i;;.  I  were  tiilitilatptl  a."  in 
Talilf  111.  I>iit  willi  iiillitT  imsalisfat  lorv  rcHiills.     A  Hainl 

1  iiii!.i«lt'n'(l  satislai  toiv  if  its  stifii^rtli  in  mortar  in  ofinal 
till'  stn-nv'tli  ol  Ollawa  saml  mortar  after  makiii);  tin- 

Kiwiiiii'cs  for  Miriatioii  i'\|ilaiiicil  hIhim-. 

\MI.K    III— :;-IN     flHKS    OK    rn.MMKIM'IAU    SANHS    COM- 
I'AKKH    WITH    OTTAWA    SANK 

13  HiinilH   were  O.   K    at  :<-ilav,  T-dii)    ami  J.s-ilay  iiorluda. 

2  Hniids   fiilliMl  at   S-clay.  T-clay  ami   '.'H-duy  prrloilH. 

2  xioiil.M   fallpil  at   .1  ilayH,  (1.   K     7  ami   Js  ilayH. 

:■  Namlc   (1.  K.  ;i  ilays,  falli-il  7  and   'Js  dayw 

.'>  xalid.s   (>.    K     ^t    and    7    ilayH,    fallcil    'is    da>N 

I  .xaiid   C>.   K.   'i  liiiyn.   rullfd   7  ilayn,  o    K    ;:s  diiyM. 

I  Maud   failed  3  days.  O.   K.   7  dayM,  fullod  2x  dayn. 

Onjnuir  Mttlirr — Tin-  li>riir('s  ;,m\cii  art'  taken  from 
Concrete  IMaiii  ami  Heinforeed."  An  il  is  seldom  neees- 
rv  to  make  this  lest,  there  is  little  data  on  the  snhject 
;iilahle.  lint  in  ^leneral  it  may  he  said  that  a  sand  wliirh 
IV  much  oxteeds  the  limits  stated  will  also  appear  dutv 
;d  suspieiovis. 

(\>AHSE  A(.!iiKi;(jATKsj — The  eontraet  speeilieations  re- 
.|uire  that. 

The  ooni'i-ete  shall  be  composed  of  irrnvol  or  lirokon  stone, 

.1    mixture    of    both,    free    from    all    diisi    and    dirt. 

■  lie   for   concrete   shall    be   a    sound,  clean   (travel,   or   sound. 

id,   broken    limestone    or    trap    rock,    or    a    mixture   of    such 

ivel  and  broken  stone.     If  a  mixture  of  prravel  and   broken 

■  <no  Is   used,   the   EnRlneer   may  require   that   the  (jravel  and 

■  oken    stone    be    stored    separately    on    the    work    and    mixeil 

single  batches  as  needed.     The   gravel   or  broken   stone  or 

.■  mixture  of  Rravel   and   broken  stone  shall   be   traded    from 

1'  to  coarse,  and  that  which  is  all  of  one  size,  or  practically 

.  .  shall   not   be   u»e<l       It  shall  lie  screened  or  washed  so  as  to 

j.inove  all  dust,  and  it  shall   contain  no  pieces  that  will   pass 

ihrouBh  a  hole   %   in.  in  diameter,  and  no  pieces  that  will  not 

•nss    throucrb    a    hole    1  *i    in.    in    diameter.      Broken    stone    or 

ivel   for  concrete,   graded   as  above,  but  between    %   and    ?4 

i    in  diameter,   may  be   required  for  use   in  special   parts  of 

.'  work. 

It  is  necossarv  to  adliere  clo.sely  to  tiie  limits  for  max- 
imum size  of  airsrrp.aate,  hecaii.se  stones  that  arc  oversize 
are  trouble.some  in  thin  walls  and  around  reinforcciueiit. 
'  Ml  the  other  hand,  the  maximum  size  sliould  he  as  ]ar<re 
-  praeticahle  in  order  to  produce  the  stronjrest  concrete. 
On   account  of  the  ditfiiulty  of  ohtaininu:   round-hole 
reens.  tests  are  made  with  s(piare-hole  .screens  of  sizes  to 
orrespond   to   the  specilicatiou    reipiireiucnts.      Tlic    !'ol- 
iwiuiT  limits  arc  observed: 

Meeli  SI  nielli   4,riidlnK — 

Size  of  (iponint?               Limit  of  Fineness  Limit  of  Coarseness 

.=;quare  Holes)                     Cr  Passing)  C-M'assing) 

In.                         Not  More  May  Pass  Not  Less  Must  Pass 

1  100 

iu  100  »•'' 

1    "  so  40 

5i  60  25 

1*  10  10 

1,4  5 

CIcnnlineNM — All   broken   stone  aggregates  must  be   so  free 
'om  dust  that  samples  caught  as  the  material  falls  from   the 
riveyor  belt  at  the  plant  will  be  within  the  limit  of  fineness. 
\  1   gravel  must  be  thoroughly  washed  at   the  plant. 

These  specifications  were  prepared  from  the  following; 
Kiisiderations: 

Mccliaiiirnl  Graditni — It  is  considered  that  the  ideal 
^radiiifr  is  a  straight-line  analysis  from  the  maximum 
-izc  of  sand  to  tUe  maximum  size  of  stone,  as  has  heen 
'lown  by  the  experiments  to  determine  the  ideal  propor- 
•  dis  of  in.<jredient.<  for  concrete  jireviously  referred  to. 
The  variations  permitted  from  this  ideal  are  such  as  are 
necessary  to  meet  practical  conditions.  It  is  found  tliat 
within  the  limits  given  the  manner  in  which  the  coar.sc 
aggregate  is  graded  does  not  ap]»reciably  alfect  the 
-treiiiith  of   1:2:1  concrete,  the  concrete  being  so  rich 


tliHl  till-  dilTeriMiet'd  in  the  grading  of  tin-  aggregates  an; 
hwallowed  up. 

'.'.      UKhl'l,TK    «>|-     l'"li:i,li    'i'K.sTh    ol     CoNt  IIKTK 

liilerexliiig  reHiiJt**  of  held   tests  of  c rete  are  given 

ill  Table  I  \'.  The  ligiireK  includi-  only  tests  mad(;  under 
salinfaclorv  conditions  in  aicordance  with  standard  pru(  - 
lice.  In  compntiiig  the  averages,  the  result  of  any  test 
which  dilfered  more  than  :*()'/,  from  the  average  was 
excluded.  There  were  three  specimen-  in  cncli  •<!8-day 
\vA  ami  (hn-e  in  each  !)()-day  lest.  .Ml  ihc  tests  weic 
made  in  warm  weather  and  the  aggregates  were  speeifira- 
tion  materials  in  every  case.  All  specimens  were  8.\l<i- 
in.  cylinders  id"  I  : '^ :  I  concrete  made  in  the  field  aiifl,  in 
most  cases,  taken  <mt  of  the  forms  after  it  had  been 
placed  in  the  structure.  The  ligiires  imlude  tests  on  ■i\ 
difTerent  contracts  and  rejire.sent  many  din'erent  combin- 
ations of  cements  and  aggregates. 

In  inler|n-eting  the  results  it  is  important  to  nHiiem- 
ber  that  a  large  number  of  difl'erent  conditions  affect  the 
strength  of  each  test,  ami  although  the  results  in  the 
tables  are  tabulated  in  such  a  way  as  to  make  it  appear 
that  each  was  i-ontrolled  by  a  single  factor,  such  was  not 
the  ca.se.  It  would  he  dangerous  to  draw  conclusion.9 
from  results  that  are  the  average  of  only  a  small  number 
of  tests. 

The  results  of  tabulations  to  show  what  relations,  if 
any,  exist  i)etween  the  weight  and  the  strength  of  speci- 
mens resulted  so  much  the  same  as  .similar  investigations 
of  the  weight  of  mortar  cubes  that  they  are  not  re])ro- 
duced.  Not  even  a  general  increase  of  strength  with 
weight  was  show^n  when  specimens  made  from  different 
aggregates  were  coni])ared,  and  among  specimens  made 
from  the  same  materials  the  heaviest  was  the  strongest 
in  not  more  than  50%  of  the  25  tests  examined. 

The  results  brought  out  below  seem  to  indicate  that 
the  stresses  allowed  in  concrete  by  the  present  figures 
u.sed   in  design  are  fully  as  high   as  should   be  allowed, 

TABLE    IV — FIELD   TESTS   OF   1:2:4    CONCRETE    IN    8x16- 
IN.   CYLINDEUS,  MADE  BY   PUBLIC   SERVICE  COM- 

MI.SSION.   NEW'    YORK.   FIR.ST    DISTRICT 
(The  same  tests  are  shown  tabulated  under  different  head- 
ings   to   show    the    effect    of    various    conditions.      There    were 
three  specimens  in  each  test.) 

r-ia  Days  Old^     , 90  Days  Old > 


.        h^  .•         ^'-         5.E2 

t^     ^^1        zj      %tl      lis 

Average  of  all  tests 1400  48  is  10  l'7  Zf>' ; 

I'oarse   Aggregate — • 

Hudson   Rivei-  trap  rock.    1660  10  2090  6  ll''/, 

Hudson   River  dolomite.  .    I."i60  5  1760  .'«  1.3'J 

Long  Island  bank  gravei 

(washed)    1520  26  1S.")0  17  22';. 

Long  Island  beach  gravel    1290  7  .... 

Fine  Aggregate 

Long    Island    bank    sand 

(washed)     I.'.-lo  2S  Ix.'iO  IS  \i^''r 

Long  Island  beach  sand.    l.")20  9  21S0  2  W;; 

.^and     excavated     on     the 

work     1170  7  1S90  5  287o 

Consistency — 

Wet  (stiff  enough  to 
keep  coarse  aggregate 
from  settling  to  bot- 
tom)          1970  15  2280  9  87o 

Very  wet  (coarse  ag- 
gregate settles  to  bot- 
tom)        1430  2K  1770  17  219^ 

Extra  wet  (soupv) 1120  6  14S0  2  15% 

Mixer — 

.Machine  15S0    33     1900    20     1.t'> 

Hand 1310     9     1730     7     39';; 

if,  indeed,  they  are  not  already  too  high.  Conservative 
engineers  should  vehemently  oppose  any  proj^sitiou  to 
raise  them  still  higher. 
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Valves  ©Ea 


By  Oarletox  E.  Davis+ 

The  original  water-works  of  Philadelphia  were  con- 
Ptnicted  aboiit  1801.  The  first  cast-iron  pipe  was  laid 
in  1817  and  considerable  pipe  which  was  in  the  ground  as 
early  as  1820  or  1830  is  still  doing  service  in  the  dis- 
tributing system.  The  present  city  is  an  amalgamation 
of  a  number  of  distinct  municipalities  some  of  which  had 
a  water-supply  at  the  time  of  incorporation  with  the 
larger  community. 

As  the  city  has  grown,  various  water-supply  projects 
have  been  developed,  used,  outgrown,  and  abandoned  in 
whole  or  in  part.  During  the  last  fifteen  years  the  intro- 
duction of  a  filtered  supply  has  brought  about  a  radical 
readjustment  of  the  principal  supply  mains  and  a  re- 
alignment of  the  distribution  districts. 

Certain  general  maps  and  plans,  compiled  by  William 
Whitbv,  of  the  Bureau  of  Water,  are  now  being  developed 
and  expanded.  The  scheme  provides  certain  general  fea- 
tures : 

(1)  Data  used  chiefly  for  controlling  and  regulat- 
ing the  amount  and  pressure  of  water  throughout  the 
system,  or  in  other  words,  data  u.sed  in  operating  the 
supply.  Under  this  head  are  maps  defining  the  limits  of 
the  several  distinct  distribution  c/eas,  accompanied  by 
data  showing  the  sources  of  supply  for  each  area  and  a 
list  of  valves  controlling  che  supply;  likewise,  general 
maps  showing  all  large  mains,  reservoirs  and  pumping 
stations,  together  with  detail  maps  of  the  piping  system 
and  operating  valves  at  the  pumping  stations,  filters  and 
reservoirs. 

(2)  Data  used  chiefly  for  repairs  and  maintenance,  in- 
cluding detail  maps  showing  the  complete  gridiron  of 
distribution  pipes  on  which  the  location  of  all  valves  and 
hydrants  are  indicated.  Each  street  intersection  is 
mapped  on  a  separate  plan  of  a  size  convenient  for  use 
in  the  field. 

(3)  Data  used  chiefly  for  the  business  relations  be- 
tween the  consumer  and  the  Bureau  of  Water,  such  as 
location,  depth,  size,  date  of  insertion,  kind  of  pipe,  etc., 
of  service  connections.  These  data  are  listed  in  a  card 
index  and  filed  by  streets  and  numbers.  The  system  like- 
wise proposes  under  this  head  full  plans  of  all  pipes 
in  important  establishments  which  may  have  a  special 
supply  for  sprinkler  systems  or  other  fire  protection.  These 
plans  will  indicate  the  relations  between  pipes  carrying 
city  water  and  private  pipes  which  may  carry  a  possible 
polluted  water  from  a  private  source,  introduced  for  the 
purpose  of  fire  protection  or  manufacturing.  The  ne- 
cessity for  the  complete  severance  of  these  dual  supjilics 
can  be  readily  seen. 

Assuming  an  available  lone  of  sufficient  size  and  in- 
dividual experience  and  capacity,  the  work  of  mapping 
pipes  and  valves  proceeds  normally  along  three  lines: 

(1)  Compilation  of  existing  data  wiicrovcr  and  how- 
ever those  data  may  be  listed. 

(2)  An  i n vest iirnt ion  and  dctcriniiiation  of  the  pres- 
ent aiifl  po.ssil)le  function  and  use  of  the  .severnl  |)arts  of 


•f'onflprined  from  ii  i)iipcr  r<-iifl  before  the  Knglneerlng  Sec- 
tion iif  the  AaBotlallon  for  the  Advancement  of  Science,  Phila- 
delphia.  Dcccmtier,    l!tl4. 

tChJef  of  the  Burcnu  of  Wiitpr,  I'hlliidolphln.  IVnn. 


the  .-ystem.  [Conducted  more  or  less  incidentally  in  the 
course  of  the  regular  work  by  the  pitometer  corps  and  of 
the  general  repair  and  maintenance  forces. — Em  for.] 
Each  foreman  in  charge  of  a  repair  or  maintenance  crew 
is  furnished  with  a  pad  of  paper  showing  the  lines  of 
typical  street  intersection  with  house  lines,  curb  lines, 
etc.,  printed  on  it.  Whenever  and  wherever  such  a  crew 
is  called  for  work,  the  foreman  is  required  in  his  spare 
minutes,  which  always  occur  in  such  an  operation,  to  list 
up  on  these  blanks  such  data  as  an  intelligent  inspection 
of  his  immediate  vicinity  will  discover. 

(3)  The  proper  recording  of  new  work  and  the  reduc- 
tion to  tangible  shape  of  existing  data. 

Finally,  the  system  in  vogue  in  Philadelphia  depends 
upon  centralized  overhead  control.  All  new  work  is 
directed  from  a  central  office  thereby  insuring  uniform 
practice  and  procedure,  stimulating  branch  offices  by  the 
feeling  that  their  returns  are  scrutinized  and  compared 
with  similar  returns  from  other  branch  offices.  Uniform 
practice  and  procedure  is  essential  as  a  man  transferred 
from  one  section  of  the  city  to  another  feels  at  home 
among  the  familiar  records,  even  though  the  geography 
of  the  district  is  strange. 

Book  records  have  been  discarded  as  far  as  possible  in 
favor  of  records  capable  of  easy  and  rapid  reproduction. 
A  complete  and  satisfactory  record,  distributed  as  widely 
as  desired,  may  not  be  obtained  for  some  time  to  come 
but  enough  has  already  been  accomplished  to  prove  the 
worth  of  the  system. 

m 

Isates'estaBa^  Cfiaair't  of  FaSt^s]btisE*gfe 

Ws^tter  Systfe^mii,  SIhi©^w^aEag  Its 

^eces^t  TrasasforsiaatioBa 

Extensive  rearrangement  of  the  water-supply  system 
of  the  former  cities  of  Pittsburgh  and  Allegheny — now 
joined  in  the  enlarged  Pittsburgh — has  been  in  process 
during  the  last  tM-o  or  three  years.  Recently  the  new 
Cabbage  Hill  Reservoir  on  the  Xorth  Side  (Allegheny) 
was  put  into  service,  and  at  the  same  time  a  new  pump- 
ing station  at  Aspinwall  was  started,  pumping  from  the 
city's  filter  plant  to  the  Cabbage  Hill  Reservoir.  With 
this  change  the  independent  water  systems  of  the  two 
former  cities  became  consolidated,  and  the  North  Side 
was  supplied  with  filtered  water.  A  final  step  in  the 
junction  of  the  two  systems  is  now  being  carried  out  by 
the  installation  of  a  l8-in.  subaqueous  main  across  the 
river,  connecting  the  primary  or  low-service  district  of 
the  two  sides  of  the  river;  these  are  served  directly 
by  the  Cabbage  Hill  reservoir  on  the  Xorth  Side  and 
one  of  the  two  Highland  reservoirs  in  Pittsburgh  itself. 
A  .second  cross-river  connection  between  the  priirary  sys- 
tems will  he  installed  shortly  in  the  shape  of  a  30-in.  main 
going  by  way  of  the  new  Point  Bridge. 

The  diagram  on  the  opposite  page  was  drawn  to  show 
the  various  relations  of  the  old  water  svstems  and  the  new 
or  transformed  systems.  Tn  addition  the  diagram  gives 
a  great  amount  of  detail  iurormation,  alid  as  a  whole  rep- 
resents a  most  \ahiable  summary  of  the  city's  watcr-sup- 
plv  system.  The  diagram  was  drawn  up  under  the  direc 
tioii  of  C.  .\.  Fiulcy,  Suiicrintcndcnt,  Bureau  of  Water. 
Pittsburgh. 

.\n  iin|>ortaiit  item  o'  I  lie  transformation  is  the  reduc- 
tion of  the  luimlter  of  pumping  stations.  Four  secondary 
|Miiupiiig  stations  Inkc  llic  place  of  tlit>  former  seven. 
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Brid 


SYXOPSrS — The  Tay  Bridge  failure  reviewed. 
English  practice  in  the  70's  ignored  wind  stresses, 
while  American  engineers  used  methods  nearly 
equal  to  those  of  today.  Empirical  development 
is  the  basis  of  practice.  Modern  specifications 
show  a  great  number  of  variations  in  detail,  but 
may  be  brought  nearer  uniformity  in  the  future. 
Lateral-oscillation  forces  should  be  specified  sepa- 
rate from  wind  pressure. 

The  purpose  of  this  article  is  to  review  past  and  pres- 
ent practice  of  the  treatment  of  the  wind  forces  acting  on 
railroad  bridges. 

The  Tav  Bridge 

On  the  evening  of  Det.-.  28,  18T9,  occurred  the  "Tay 
Bridge  Disaster."  During  a  violent  gale,  11  spans  of 
245  ft.  and  two  ©f  227  ft.,  with  the  train  passing  over 
them  at  the  time,  fell  into  the  river.  This  failure  of  what 
was  at  the  time  the  largest  bridge  in  the  world  after  a 
service  of  less  than  two  years  marked  an  epoch  in  bridge 
building  in  Great  Britain.  Wind  stresses  in  railroad 
bridges  had  previously  been  almost  neglected;  from  that 
time  they  have  been  fully  considered,  if  not  magnified.  A 
Court  of  Inquiry  was  appointed  by  the  English  Board  of 
Trade  to  report  on  the  causes  of  the  disaster.  Today  the 
testimony  taken  regarding  the  provision  made  in  the  de- 
sign of  the  bridge  for  wind  stresses  is  interesting  reading. 

Sir  George  Airy,  Astronomer  Eoyal,  testified  that  about 
seven  years  previously  he  had  been  consulted  on  the  sub- 
ject of  the  provision  which  should  be  made  for  wind  pres- 
sure on  the  plans  prepared  by  vSir  Thomas  Bouch  of  a 
bridge  of  two  spans  of  1600  ft.  over  the  Forth.  He  ga\e 
as  his  opinion  that  the  greatest  wind  pressure  that  might 
be  expected  over  the  whole  extent  of  such  a  surface  was 
10  lb.  per  sq.ft. 

Sir  Thomas  Bouch,  the  designer  of  the  Tay  bridge,  tes- 
tified that  he  did  not  specially  make  any  allowance  for 
wind  pressure,  but  he  had  seen  the  report  on  the  Forth 
Bridge ;  he  thought  the  greatest  pressure  would  be  about 
10  lb. 

The  majority  report  of  the  Court  of  Inquiry  ends: 

In  conclusion,  we  have  to  state  that  there  is  no  require- 
ment issued  by  the  Board  of  Trade  respecting  wind  pressure, 
and  there  does  not  appear  to  be  any  understood  rule  in  the 
engineering  profession  regardinK  wind  pressure  in  railway 
structures;  and  we  therefore  recommend  that  the  Board  of 
Trade  should  take  such  step.s  as  may  be  necessary  for  the 
establishment  of  rules  for  that  purpose. 

A  minority  report  was  submitted  by  the  third  member 
of  the  Court. f      .\n  extract  is: 

It  Is  said  th;it  Sir  Thomas  Bouch  must  be  judeed  by  the 
Btate  of  our  l<nowledKe  of  wind  pressure  when  he  designed 
.and  i)uilt  the  bridKe.  Be  it  so;  yet  he  knew  or  might  have 
known    that   at    that    time    the    enRineers    in    France    made   an 


pressure,   and    in   the 


•American    BridRe   Co.,    30   Church    St  ,    New    York    City. 

(The  majority  of  the  Court  of  Inquiry  reported  that  In 
•  heir  opinion  the  cross  bracing  at  the  pier  and  its  fiistening 
by  lugs  was  the  flrst  part  to  yield.  The  evidence,  however, 
was  ample  to  Justify  the  language  of  the  minority  report 
■that  this  brl.lgi-  was  badly  designed,  badly  constructed,  and 
I  idly  maintained,  and  that  Its  downfall  was  rlue  to  Inherent 
defects    in    the    structure    which    must    sooner    or    later    have 

''  The   piers  which   failed   carried   two  adjoining   trusses  and 
consisted    of    a    hexagonal    group    of    six    cast-Iron    columns 


allowance   of   55   lb.    per   sq.ft.    for   wind 
United   States  an   allowance  of  50   lb. 

In  the  engineering  literature  of  1880  and  1881,  a 
paper  often  referred  to  is  "The  Tay  Bridge,"  by  Edgar 
Gilkes,  a  member  of  the  firm  building  the  bridge.  It 
was  read  before  the  Cleveland  Institution  of  Engineers, 
Nov.  6,  1876.  The  special  paragraph  that  must  have 
plagued  the  author  reads: 

A  consideration  of  the  action  of  the  wind  on  this  bridge 
will  dissipate  the  often-advanctd  theory  that  at  some  period 
it  will  be  blown  over.  The  exposed  surface  of  one  large  pier 
is  about  SOO  sq.ft.,  and  of  the  superstructure  which  depends 
upon  it.  about  SOO  more,  and  so.  giving  800  ft.  for  a  train 
above,  we  have  2400  ft.  Twenty-one  pounds  per  sq.ft.  is 
the  force  of  a  very  strong  gale,  but  it  would  take  no  less 
than  96  lb.  per  sq.ft.  on  the  surface  given  to  overturn  the  pier. 
Elven  the  most  severe  hurricane  on  record  would  equal  only 
one-half  this  resultant  power. 

C.  Shaler  Smith,  after  a  careful  calculation  in  accord- 
ance with  American  rules,  found  the  exposed  surface  of 
the  superstructure  to  be  2576  sq.ft.  instead  of  800,  while 
the  London  Engineering  shows  the  exposed  train  surface 
was  1630  sq.ft.  instead  of  800. 

Early  English  Practice 

It  is  surprising  how  little  is  found  in  the  English 
technical  books  and  paper?  of  those  days  regarding  ihe 
force  of  the  wind  on  structures.  Humber,  in  his  volum- 
inous ''Complete  Treatise  on  Cast-  and  Wrought-Iron 
Bridge  Construction,'"  published  in  1861,  does  not  mention 
it.  Unwin's  "Wrought-Iron  Bridges  and  Eoofs,"  18G9, 
was  a  far  better  textbook  than  any  that  had  preceded  it. 
What  he  writes  regarding  wind  pressure  on  roofs  is  still 
quoted;  yet  he  says  nothing  of  wind  stresses  in  bridges. 
The  article  on  Bridges,  by  Prof.  Jenkin,  in  the  ninth 
edition  of  the  "Encyclopedia  Britannica"  (1876),  after- 
ward issued  as  a  separate  treatise,  fills  58  closely  written 
pages,  but  not  a  line  is  found  concerning  wind  bracing. 
"'Thomas  Cargill,  in  his  "The  Strains  upon  Bridge  Gird- 
ers and  Boot  Trusses,"  1873,  writes: 

No  allowance  is  made  in  the  theoretical  calculation  for  the 
violent  shock,  concussion  and  consequent  vibration  that  attend 
the  passage  of  a  heavy  train  over  a  bridge.  This  must  be 
allowed  for  by  experience,  by  the  introduction  of  such  addi- 
tional bracing  as  the  skill  of  the  engineer  suggests.  These 
are  points  which  cannot  be  learned  from  books. 

To  the  effect  of  the  wind  on  a  bridge  he  makes  no  al- 
lusion, though  in  the  chapter  "Curved  Eoof  Trusses,"  he 
says: 

Some  writers  lay  great  stress  upon  providing  a  large 
margin  of  strength  for  wind  pressure,  but  there  is  more 
theoretical  than  practical  knowledge  displayed  in  such  state- 
ments. 

Hankine,  in  his  "Manual  of  Civil  Engineering,"  in  the 
early  60's,  gives  a  formula  for  the  etfect  of  wind  on  tubula.- 
girders,  and  in  n  footnote  states  that  the  greatest  pres- 
sure of  wind  ever  observed  in  Britain  was  55  lb.  per  sq.ft.. 


flllpd  with  Portland  cement,  two  18  In.  and  four  15  In  in 
diameter.  Each  column  In  case  of  the  higher  columns  was 
made  of  seven  length.-  Id  ft  10  in.  long,  united  by  flanges. 
These  columns  were  braced  vertically  on  the  exterior  sides 
bv  struts  of  two  t?-in.  channels  and  diagonals  of, J '2.''^-.'" 
flats  fastened  to  cast-iron  lugs  with  I'v-ln.  bolts.  Horlion  nl 
bracing  connected  the  four  Interior  columns.  It  will  readily 
be  seen  that   such  a  system   Is  weak   throughout. 

A«  a  matter  of  Interest  It  may  be  noted  that  during  the 
progress  of  construction  on  the  night  of  ''>''■-.  1^' '•  two  or 
he  ■'45-ft  spans  were  blown  Into  the  river.  To  this  accident 
"Bnglneering"   of  Feb.   9,   1877.  devntrd  just   14   lines. 
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liiit  wo  have  no  rcoonl  that  this  ohservntKni  i-mt  fnUMcil 
into  tlie  oonsidorntion  of  liridgo  onRinot'is. 

Tlio  first  lirrmnii  I'dition  of  Uiltci'.s  ••Kloiui'iiUrv  TIip- 
oiv  niid  Oaliulntioii  of  Iron  liiidfii'.-  and  Hiiofh,"  wan  in- 
lied  in  18(iv*.  An  Kn;,'lisli  translation  was  |>iilili.>.|icd  in 
ISTI'.  In  lliis  l)ook  till'  ialfial  font'  is  takiii  as  a  por- 
icnlam'  el"  tlio  rond)iMcd  vcrtiral  live-  and  dead-loads.  In 
one  partienlar  i>rid!..'e  under  eoiisiiicnilion.  it  i>  assumed 
to  Ih'  ono-sevonlli. 

The  outeonie  of  the  agitation  IoIIowImi;  tiie  full  of  the 
I'ay  Hiidiio  was  a  comniission  appointed  l>v  the  Koard 
of  Trade  to  eonsid«'r  the  question  of  wind  pressure  on  rail- 
way .-truetures.  This  roniniittee  made  its  report  in  \AH]. 
The  suhstanee  of  its  li\e  rei  oniniendations  was:  (I) 
That  for  railway  hridjios  and  viaduets  a  niaxiniuni  wind 
pressure  of  oU  ll>.  ]ior  sq.ft.  should  he  assumed  for  the 
purpose  of  laKulation.  C^)  That  the  area  of  exposed  .sur- 
■up  should  hp  taken  at  oiue  to  twite  the  front  surface, 
uoording  to  the  extent  of  the  openiu,i,'s  in  the  trus.ses  or 
lattiie-girder.s.  (.'})  That  a  factor  of  .safety  of  I  should 
he  used  for  strains  caused  hy  wind  pressure,  and  for  the 
whole  structure  overturning;  as  a  mass  a  factor  of  .safety 
of  2  should  be  used.  These  recommendations  became  law 
n  Great  Britain. 

EIauly  Amkrkan  Practu  e 
Not  less  interc.stins  is  the  historiial  development  of 
wind  bracing  in  the  United  States.  In  1851  was  pub- 
lished, "General  Theory  of  Bridge  Con.struction,"  by 
Herman  Haupt,  A.M.,  General  Superintendent  of  the 
Pennsylvania  R.R.,  formerly  professor  of  ^lathematics 
in  Pennsylvania  College.  The  pioneer  l)ook  in  which 
!iridge  trusses  are  correctly  analyzed  is  "A  Work  on 
bridge  Building.''  by  Squire  Whipple,  published  at  Utica, 
N'.  Y.,  in  184T.  Whipple's  book  was  little  known  for  a 
long  time  after  its  publit'ation,  while  Haupt's  book,  written 
without  any  knowledge  of  the  existence  of  Whipple's,  soon 
beeame  widely  circulated  and  for  years  was  regarded  as 
an  authority.    In  Part  1  of  Ilaujjt's  book  we  read  : 

The  use  of  lateral  bracing:  is  principally  to  guard  against 
the  effects  of  wind,  and  other  disturbing  causes,  tending  to 
produce  lateral  flexure  in  the  roadway  •  •  •  The  greatest 
lateral  strain  is  that  produced  by  the  action  of  a  \\it:h  wind; 
assuming  the  force  of  wind  at  15  lb.  per  sq.ft.,  as  a 
maximum,     •     •      • 

111  Part  II,  written  some  time  after  Part  I,  we  read, 
"The  hea\iest  locomotives  -in  use  weigh  about  2;J  tons, 
and  their  length  is  23  ft.,"  and  further  on : 

The  greatest  strain  upon  the  lateral  bracing  of  a  bridge 
would  be  that  caused  by  the  action  of  the  wind  in  a  violent 
tornado.  It  is  probable  that  this  force  is  far  greater  than 
it  is  usually  estimated.  The  observations  of  the  writer  at 
the  Susquehanna  Bridge,  during  the  tornado  which  caused 
ihe  loss  of  six  of  the  unfinished  spans,  led  him  to  believe  that 
the  direct  effect  of  the  storm  was  increased  by  reflection  from 
the  surface  of  the  water.  •  *  •  If  we  suppose  a  storm 
could  be  so  violent  as  to  cause  a  pressure  of  30  lb.  per 
-.(  ft.,     •      •      • 

The  tornado  alluded  to  occurred  Mar.  21,  1811*.  A 
viaduct  across  the  Susquehanna  River,  near  Harrisbur;:, 
was  being  built  for  the  Penn.sylvania  R.R.  It  was  sup- 
ported on  22  piers,  160  ft.  center  to  center.  The  trusses 
were  of  the  Howe  type,  with  the  addition  of.  wooden 
arche.«.  After  the  fourteenth  span  had  lieen  raised,  the 
.storm  came  and  carried  off  six  spans.  The  contractor  was 
busy  at  the  time  putting  in  the  arches,  and  as  the  diagonal 
braces  could  not  be  fastened  until  after  the  arches  were 
in  place,  they  had  lieen  omitted  except  over  the  piers  and 
in  the  middle  of  the  spans.    The  wind  came  at  right  angles 


to  the  bnd;;e  and  the  hix  npans  witlmui  lateral  bracing 
gave  way. 

\x  late  (Is  the  eiirlv  iOV  American  textbor)kH  had  littlo 
or  nolliing  to  say  on  winil  bracing.  I)e  Volson  Wood  de- 
votes lesN  than  one-half  a  |)age  to  the  subjffct  in  his 
'"Theorv  on  the  Conhtruction  of  Bridges,"  while  (ireene 
in  "Brill  e  TruHMeH''  Hjiares  oidy  a  |)age.  Col.  .Mc^rrill,  in 
his  "Iron-Truss  Hridgen  for  Railroads,"  makes  no  men- 
tion of  wind  bracing.  Shre\e,  whosi-  "Tr(•ati^e  on  the 
Strength  of  Bridges  and  Roofs"  was  translated  into 
French,  linds  vi-rtical  strains,  horizontal  strains,  chonl 
strains,  brace  .strains,  but  the  wonl  wind  iloes  not  occur  in 
the  book,  nor  is  any  nwntion  made  of  bracing  in  a  hori- 
zotital  plane.  Nearly  the  same  might  be  written  of  Rod)- 
ling's  "Long  and  Short  .Span  Railway  Bridges,"  ]8()9. 

American  practite,  however,  was  ahead  of  the  tea(-hing 
profession.  C.  Shalcr  Smith,  on  Dec.  15,  1880,  jjrcsented 
a  masterly  jmper  to  the  American  Society  of  Civil  Engi- 
neers, entitled,  "Wind  Pressure  upon  Bridsres."  He 
gives  speri Illations  which  hv.  had  used  in  constructing  a 
number  of  bridges,  .some  of  them  higii  and  in  exposed  lo- 
calities.    He  speiifies: 

The  portal,  vertical  and  horizontal  bracing  shall  be  pro- 
portioned for  a  wind  pressure  of  30  lb.  per  sq.ft.  on.  the 
surface  of  a  train  averaging  10  sq.ft.  per  lln.ft.,  and  on 
twice  the  vertical  surface  of  one  truss.  The  300  lb.  pressure 
per  lln.ft.  due  to  the  train  surface  shall  be  treated  as  a  mov- 
ing load,  and  th*"  pressure  on  the  trusses  as  a  fixed  load. 
Trusses  of  less  than  200  ft.  span  shall  also  be  proportioned 
for  a  pressure  of  50  lb.  per  sq.ft.  where  unloaded,  and  the 
greatest  strain  by  either  method  of  computation  shall  in 
each  case  be  used  in  determining  the  sectional  area  of  the 
bracing. 

Several  leading  railway  companies  at  that  time  were  u^- 
iiig  ])ractically  the.se  .specifications.  From  this  same  paper 
the  following  is  significant: 

Many  engineers  prefer  to  express  wind  force  in  pounds 
per  lineal  foot  of  bridge  instead  of  per  square  foot  of  exposed 
surface.  Using  a  200-ft.  span  as  an  example,  the  specifications 
in  question   can   be  condensed   as   follows: 

Fixed    load    In    plane    of    roadway,    210    lb.    per    lln.ft. 

Fixed    load    In   plane   of   other   chord,    130    lb.    per   lln.ft. 

Jloving    load    In    plane    of    roadway,    300    lb.    per    lln.ft. 

It  is  refreshing  to  see  C.  Shaler  Smith  quoted  as  the 
exponent  of  American  ])ractice  for  wind  l)racing  in  the 
article  on  Bridges,  by  Uiiwiii.  in  the  eleventh  edition  of 
the  "Encyclopedia  Britannica." 

The  rules  in  the  Erie  Specifications,  formulated  in 
1878    by  Theodore  Cooper,  were: 

To  provide  for  w-ind  strains  and  vibrations,  the  top  lateral 
bracing  In  deck  bridges  and  the  bottom  lateral  bracing  in 
through  bridges  shall  he  proportioned  to  resist  a  lateral  force 
of  450  lb.  for  each  foot  of  the  span,  300  lb.  of  this  to  be 
treated   as   a    moving   load. 

The  bottom  lateral  bracing  in  deck  bridges  and  the  top 
lateral  bracing  in  through  bridges  shall  be  proportioned  to 
resist   a    lateral    force    of    150    lb.    for   each    foot    of   the   span. 

It  is  thus  seen  that  in  the  early  days  of  iron  railway 
bridges,  the  American  engineers  were  far  in  advance  of 
their  English  brethren  in  the  recognition  of  wind  forces. 

FVCTOIJS    IX    TIIK     I'liOBLEM 

"A  I'ractiial  Tieati.se  on  Bridge  Construction,"  by  T. 
Claxton  Fidler.  was  published  in  London  in  1887.  Chap- 
ter XXIV  is  "On  Wind-Pre.ssure  and  Wind-Brai  ing."  In 
1894,  Captain  (now  General)  Bixby,  U.  S.  A.,  in  a  mono- 
gra])h  reviewing  the  literature  on  wind  pressure,  writes: 
"The  chapter  is  ])erhaps  the  best  single,  short,  coiici.se, 
comprehensive  and  practical  review  of  the  whole  sub- 
ject yet   in   print."     This   characterization    in   a   large 
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measure  still  holds  true.    Sonic  coiuhuling  senteuces  from 
the  chapter  are : 

We  have  seen,  for  example,  how  laiRe  a  proportion  of  the 
metal  in  a  long-span  bridge  is  required  for  the  purpose  of 
resisting  wind-pressure  and  for  the  purpose  of  carrying  the 
metal  that  resists  wind-pressure.  But  we  have  also  seen 
that  it  is  really  impossible  to  estimate  the  wind  stresses 
within  100 "r  of  their  real  value.  *  •  •  In  this  state  of  un- 
certaintj',  the  responsible  engineer  will  generally  be  disposed 
to  err  on  the  safe  side;  but  it  must  be  remarked  that  this 
will  be  a  very  expensive  proceeding.  •  »  «  On  tyig  other 
hand,  he  knows  that  an  error  in  the  opposite  direction  might 
be  attended  with  still   more  disastrous  results. 

The  sting  of  these  sentences  is  in  their  truth.  Our 
knowledge  of  the  wind  is  uncertain,  especial)}'- regarding 
the  higher  velocities.  Although  t'lere  are  many  unknown 
quantities  in  the  problem  of  wind  stresses  in  a  bridge, 
the  main  questions  to  be  considered  are  two : 

(1)  What  is  the  pressure  to  be  assumed  per  unit  >>( 
area  ? 

(2)  What  shall  be  taken  as  the  area  exposed  to  tlie  ac- 
tion of  the  wind  ? 

Wind  pressure  is  generally  inoa.-^ured  in  terms  of  the  ve- 
locity. According  to  the  best  information  we  have,  an  in- 
dicated velocity  by  the  (Weather-Bureau  standard)  ane- 
mometer of  100  miles  per  hour  denotes  an  actual  velocity 
of  76  miles,  which  is  equivalent  to  a  pressure  of  33  lb. 
per  sq.ft.  on  a  surface  at  right  angles  to  its  direction.  A 
pressure  of  30  lb.  per  sq.ft.,  which  corresponds  to  an 
indicated  velocity  of  about  130  miles  per  hour,  will  over- 
turn empty  freight  cars,  the  ordinary  passenger  car, 
and  acting  over  an  e.xtendcd  area  of  land  would  sweep 
from  it  all  trees.  Xo  engine  driver  could  take  liis  train 
upon  a  bridge  with  such  a  pressure,  though  it  is  possible 
that  the  train  during  a  sudden  gust  might  be  caught  there. 
A  man  could  not  keep  his  feet  with  such  a  pressure,  no 
matter  at  what  angle  his  legs  were  inclined  to  the  ground. 
It  would  .seem  that  30  lb.  per  sq.ft.  is  ample  for  assumed 
wind  pressure. 

The  second  question  to  l)e  considered  is  even  more  diffi- 
cult to  answer  than  the  first.  In  a  bridge  compo.sed  of  two 
or  more  trusses  .several  feet  a|)art,  and  each  truss  made 
up  of  members  which  may  .shelter  other  members,  the  case 
is  far  different  from  that  of  wind  on  a  plate  or  on  a  solid 
body.  Our  actual  knowledge  of  the  subject  is  slight. 
Baker's  experiments  at  the  Forth  Bridge*  and  Stanton's 
e.xperiinents  at  the  National  Physical  Laboratory f  are 
generally  quoted.  Bridge  engineers  and  writers  on  the 
subject  vary  in  their  methixls.  C.  Shaler  Smith,  as  pre- 
viously noted,  u.ses  an  e.xposed  area  of  "twice  the  vertical 
surface  of  one  truss."  In  estimating  the  vertical  .surface 
of  one  tni.ss  he  adds  to  the  elevation  of  the  upjjer  chord 
and  posts,  as  seen  on  the  drawing.  1 1/2  times  the  surface  of 
the  ties,  and  twice  the  surface  of  the  lower  chord. J  Du 
Bois,  in  his  "The  Stresses  in  Framed  Stnictures,''  gives 
as  a  rule  this  method  for  finding  the  area  of  surface  of  a 
single  truss.  "In  preliminary  estimates,''  he  writes, 
"we  may  take  the  ('.v|)osed  .surface  for  both  trusses  at  10 
sq.ft.  per  lin.ft."' 

John.son,  Bryan  and  Turncaurc,  in  "The  Theory  and 
Practice  of  .Modern  Framed  .Structures,"  u.se  "the  e.\- 
]>o.xed  surface  of  all  trusses  and  the  floor  as  seen  in  ele- 
vation." Merriman  and  Jacoby,  in  "A  Text  Book  on 
Koofs  am!  Bridges,"  Heller  in  "Stresses  in  Structures,"' 
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and  a  number  of  other  writers  do  tlie  .same.  "Structural 
Kngineering,"'  an  English  textbook  by  Husband  and 
Ilarby,  says  "The  area  of  the  bridge  exposed  to  the  iiigher 
pressure  will  be  from  once  to  about  three  times  the  area 
as  seen  in  elevation,  depending  on  the  type  of  con.struc- 
lion."  Another  Engli.sh  te.xtbook,  Anglin,  "The  Design 
of  Structures,"  says,  "In  double-webbed  lattice  girders,  the 
area  of  both  webs  should  l)e  taken,  or  double  tlie  web  area 

as  .-cell  in  elevation If  a  bridge  consists  of 

two  such  main  girders,  the  wind  pressure  must  be  taken 
as  acting  on  an  area  equal  to  four  limes  that  as  .seen  in 
elevation.''  This  same  textbook  adds,  "American  engi- 
neers assume  a  wind  pressure  of  30  lb.  per  sq.ft.  upon 
the   loaded,   and    50   lb.    upon   the   unloaded   structure." 

From  the  foregoing  it  is  readily  seen  that  specifications 
that  simply  give  the  load  per  square  foot  of  exposed  sur- 
face to  be  used  do  not  fully  specify.  Descriptions  of 
bridges  whicii  state  the  lateral  pressure  per  .square  foot 
used  in  the  calculations  without  defining  the  extent  of  ex- 
posed surface  intended  by  the  designer  are  iucompletei 
in  their  description.  i 

It  is  to  be  remembered  that  there  are  stresses  due  to  lat-^ 
eral  forces  other  than  the  wind.  A  considerable  lateral 
force  is  developed  by  a  rapidly  moving  train,  or  the  lurch- 
ing of  a  locomotive  when  it  first  strikes  a  bridge.  This 
lateral  vibration  appears  to  be  much  more  accidental  in 
its  character  than  the  vertical  vibration.*  Even  were  there 
no  wind,  rigidity  would  have  to  be  maintained  against 
this  lateral  vibration,  which  in  short  spans  is  probably  a 
greater  factor  than  the  wind  pressure  itself.  We  have 
nothing  to  determine  a  relation  between  lateral  vibration 
and  wind  strain. 

Further,  the  compression  chords  of  bridges  must  be  held 
in  alignment  by  the  lateral  bracing.  Tlie  amount  of  ma- 
terial required  to  do  this  is  not,  with  our  present  knowl- 
edge, a  matter  of  exact  calculation. f 

In  .some  specifications  provision  for  all  lateral  forces, 
except  the  centrifugal  force  when  the  track  is  on  a  curve, 
is  included  in  that  for  wind  pressure  without  licing  so 
stated.  In  others,  "for  lateral  forces"  or  "for  wind  loads 
and  lateral  vibration"  are  the  words  used  and  more  clearly 
express  what  is  intended. 

(iiviiig  the  lateral  force  in  terms  of  pounds  per  lineal 
foot  of  bridge  (rather  than  in  pounds  per  square  foot) 
has  a  decided  advantage  in  the  preparation  of  designs  for 
competition,  as  all  bidders  are  working  upon  the  .same 
l)asis.  Theoretically,  for  the  wind  itself  the  pressure 
l)er  square  foot  is  to  be  iireferred  and  the  force  that  pro- 
duces lateral  vibration  is  best  represented  by  a  percentage 
of  the  moving  load.  As  engine  weights  and  car  loads  are 
increased,  provision  is  thus  made  for  the  increased  ten- 
dency to  vibration.  Again,  a  dilferent  lateral  force  for 
spans  under  300  ft.  from  that  for  spans  over  300  ft.  is  as- 
sumed by  .some  engineers. 

While  the  wind  pressure  on  a  moving  train  should  bt 
treated  as  a  moving  load,  engineers  are  divided  in  theii 
oi)inions  as  to  the  wind  load  on  the  structure  itself;  some 
considering  it  uniform  and  .some  moving. 

In  regard  to  end  anchorage,  the  following  will  be  (|ii(>teil 
from  Waddell's  "De  Pontibu.s":  "No  matter  how  great 
its  weight  may  be,  every  ordinary  fl.xed  span  siiould  lie 
aiichoretl   elTcctively   to   its   support  at  each   bearing  on 

•Rol)li\son,  "Vibration  of  Brlilges."  Trims.  .\mer.  Soc. 
r.    H.,   Vol.    XVI.   p.    12. 

t  ICt-lchrnan,  "Journal  of  tho  Western  Soc.  of  Kiig'.s,"  Vol. 
Z9,   p.   U3. 


Kfl.nmrv   11.   lOl.") 


EX(;  I  N  K  K  I{  I  Nii     \  KWS 


255 


.imr."  (I'liiuii^lr  XWI,  in  .  Impt.'r  -'Kiol   I'liiw  iplo  dI' 

Dt'si^MUllJ,'."') 

Ill  passiii;,',  a  i  ritici.-m  will  In-  luiiin  lud  at  lln'  i'ji;^'- 
lisli  l)riilj;i"s  o{  "mi  t-arlv  Victorian  typi',"*  liaviii;;  an 
iirlu'il  portal  strut  at  vwvy  post  ami  no  top  latt-ralj.. 
^oiiio  of  tlit'so  aro  of  late  dale.  All  an*  wasti'fiil  in  iiiatt-r- 
il.  and  tlu'i-i'  is  j;rt'at  ainliii^iiilv  in  rc::ard  t»»  tin-  lateral 
-iri'SM'>. 

I'ukm:n  I'  Si'Ki  11  ii  .\rit).\> 

'riu-  >pi>i  ilii  .ilioiis  of  the  .\meriraii  l{ail«ay  Kn>;iiieer- 
iii>;  A.ssoeiation,  1!M().  read: 

All  apnn.s  shall  l>t>  (I-hIkiioI  for  i>  latond  force  on  the  Initdod 
chord  of  200  lb.  per  lln.fl.  plus  lOCr  of  llir  npocinc-d  Inini  loiid 
on  one  trnok.  and  200  Ih.  per  lln.ft.  on  tho  unlouded  chord; 
these   forces   heliiK    oonsldored   as   movliiK. 

Tho  Anu'riiaii  Hridj;e  Co.  or  S(  hneider  speeilieatioiis 
H.».sunie  tho  wind  pressure: 

First,  at  .TO  Ml,  per  sti.fl  on  the  o.\poMod  Hurface  of  nil 
trusses  and  the  floor  as  seen  in  elovatlon.  In  addition  to  a 
train  of  10  ft.  avoraRe  height,  heKiioiinn  2  ft.  fi  in  aliovc 
base  of  rail,  moving:  across  the  bridge.  Second,  at  50  lb. 
per  sq.  ft.  on  the  exposed  surface  of  all  tru.-<ses  and  the  floor 
system.  The  greatest  result  shall  be  used  In  proportloninK 
the  parts. 

The  Cooper  speeilieatioiis  tall  lor  provision  to  l)e  made 
io  resist  a  lateral  foree  of  (500  lb.  per  liii.ft.  on  the  loaded 
chord,  of  which  -150  Ih.  is  to  be  treated  as  a  moving  load 
uting  on  a  train  of  cars  at  a  line  (>  ft.  above  base  of  rail. 
Iho  unloaded  chord  is  to  resist  a  lateral  force  of  200  lb. 
per  lin.ft.  for  spans  uii  to  'iOO  ft.,  and  '25  lb.  for  each  ad- 
ditional 50  ft. 

The  specifications  of  the  railroads  mentioned  below  aro 
selected  from  a  larger  number  to  show  the  varying  assump- 
tions made  of  the  amount  of  wind  and  lateral  forces  to  be 
used  in  the  design  of  railroad  bridges.  The  wind  is  as- 
sumed to  act  horizontally  at  right  angles  to  the  bridge. 
Pounds  per  lineal  foot  means  lineal  foot  of  bridge. 

Baltlniore  &  Ohio  R.R.  Co. — A  moving  lateral  force  of  600 
lb.  per  lin.ft.  against  the  loaded  chord,  and  200  lb.  per  lin.ft. 
against   unloaded  chord. 

Uuffnlo.     KocheHter    &     PlttnliurKh     Ry.     fo. — (a)      On     the 

loaded  structure.  30  lb.  per  sq.ft.  on  the  exposed  surface  of 
all  trusses  and  the  floor  .system  as  seen  in  elevation,  and  on 
a  moving  train  surface  of  10  ft.  average  height  beginning 
2  ft.  6  in.  above  base  of  rail,  (b)  On  tlie  unloaded  structure, 
50  lb.  per  sq  ft.  (instead  of  30).  In  no  case  shall  a  lateral 
force  of  less  than  200  lb.  fixed  and  300  lb.  moving  per  lin.ft. 
be  used  for  tlie  loartel  chord  and  less  than  1.50  lb.  per  lin.ft. 
fixed   for   the   unloaded   chord. 

Canndian  Pncifle  Ry.  Co. — Same  as  the  Schneider  specifica- 
tions. 

('heHapeake  &  Ohio  Ry.  Co. — .\gainst  the  unloaded  chord 
a  fixed  force  of  200  lb.  per  lin.ft.  for  all  spans  of  200  ft. 
and  under,  and  an  additional  force  of  10  lb.  per  lin.ft.  for 
every  2.5  ft.  increase  in  span  over  200  ft.  Against  the  loaded 
chord  same  as  above  with  an  additional  force  of  500  lb. 
per  lin.ft.  acting  S  ft.  above  base  of  rail  and  treated  as  a 
moving  load. 

Chicapro,  .Milwaukee  &  St.  Paul  Ry.  Co. — .A.  lateral  force  of 
750  lb.  per  lin.ft.  against  the  loaded  chord,  and  200  lb.  per 
lin.ft.  against  the  unloaded  chord,  these  forces  being  consid- 
ered as  moving. 

Delaware  &  HudMon  Co. — For  the  loaded  chord  300  lb.  per 
lin.ft.  moving  load  and  200  lb.  per  lin.ft.  dead-load.  For  the 
unloaded  chord,  200  lb.  per  lin.ft.  dead-load.  For  double-track 
bridges  these  loads  shall   be  increased  one-half. 

Delaware,  I,ackawanna  &  Wetitern  R.R. — .\  moving  load 
of  300  lb.  per  lin.ft.  against  the  loaded  chord,  and  a  uniform 
load  of  300  lb.  per  lin.ft.  divided  equally  between  loaded  and 
unloaded  chords. 

Grand  Trunk  Railway  Syntem  has  "Private"  printed  on  the 
title  page  of  its  specifications  and  hence  they  can  not  be 
quoted. 

Harriman  LlneN — Same  wording  as  Buffalo,  Rochester  & 
Pittsburgh    Ry.   Co.   above. 

I.ehiKh  Valley  R.R.  Co. — A  moving  load  of  700  lb.  per  lin.ft. 
against  the  loaded  chord  and  a  moving  load  of  300  lb.  per 
lin.ft.  against  the  unloaded  chord. 

Loniar  iKland  R.R.  Co. — (1st)  A  load  of  30  lb.  per  sq.ft. 
"on  the  exposed  surface  of  entire  surface  as  seen  in  elevation" 
(but  never  less  than  200  lb.  per  lin.ft.  at  the  unloaded  chord), 
and  on  a  moving  train  10  ft.  high  beginning  2  ft.  5  in.  above 
base  of  rail;  (2d)  50  lb.  per  sq.ft.  on  "the  exposed  surface  of 
the   entire    structure    as    seen    in    elevation." 

Mexienn  International  R.R.  Co. — Six  hundred  pounds  per 
lineal  foot  against  the  loaded  chord  and  200  lb.  per  lin.ft. 
against  the  unloaded  chord,  both  forces  considered  as  moving. 


^atlnnnl   i.lnra  of  Mrslpo— On  th«  unloaded  structur*  M  lb. 

prr  mid  "tin  tlir  ui-oninl ileal  devittlon  of  the  completed 
nirui'luix  iinil  Irmk"  On  Ihf  loiiil<-d  dtruclurr,  "30  lli  per 
Mil. ft  lit  xiild  <i|nvalloii,"  plUM  Ihr  niovlHK  Murfacn  of  train  10 
ri  liluh,  lifKliinlnfc  2%  ft.  alioyn  lht<  liaMc  of  rail.  In  no  case 
mIuiII  lliti  nxpd  wiMil  prr>Miiurn  hn  Ii-mh  than  l.'iO  lb.  per  lin.ft. 
for    rnch    liiord    of   aii>     luldue. 

^rw  Vork  Cpnirni  I. lorn- -( Jul)  A  movliiK  load  of  30  In 
per  »c|  ft  on  I  '■,  tIriM'N  the  vertical  projei'tlon  of  th<-  ntructure 
on  It  pliiiM'  iwirallfl  with  Its  axlH  (but  never  lenn  than  200  lb. 
lii-r  liii  ri  111  Ihr  iiiilniidnd  chord),  and  a  moving  load  of  3(!0 
III  prr  lin.ft  iiiipllnil  f>  n  iibovi-  itic  liaxe  of  tin-  rail.  (2d)  A 
iMiivliii;  liiiiil  nf  tiO  fl.  tier  iiqri,  or  '.'j  tInieH  the  vertical  pro- 
Jictliin   lit  the   unliiiided   mniclurn    .n  a   (ilane   parallel   with   llr 

IIXlll. 

.\m  tork,  %pw  llnvrn  A  Hartford  H.R.  I'o, — Hamc  as  the 
A.    It.    K.    Akmii 

Kpw  Vork,  Ontario  A  V\  mtrrn  llr<  <'o. — Kame  as  the  A.  R. 
K.  Ammii.  For  doublr-triicU  lirldgcH  the  constants  arc  Increased 
riO';;,   lull    til),   pircentiige   of   llve-loarl    remains   the   same. 

Norfolk  A  Wpntrrn  H>.  Co. — Same  as  the  Schneider  npccl- 
Mi'iilliiiiH,  lull  oinltllnK  "lieglnnlng  2  ft.  n  In.  above  base  of 
lull  " 

PriiiiKritnnln    11. H.    Co, — Same    as    the    Schneider    spcclflca- 

tlollH 

PrniiH.t  Unnin  l.lnra  \\  cttt  of  I'ltlHliurKh — A  uniform  load 
of    l.'iii    111     per    lln.fl.   iiKolnHt    the    unloaded    chord   and    200    lb 

rior  lln.ft  iiKalnst  the  loaded  choril.  A  moving  load  of  300 
l>.  per  lln.fl  aKiilnst  the  loaded  chord  acting  at  a  line  fi  ft. 
above    thf    base    of    rail. 

Pliiladrlphin    A    KendlnK    Ry.    Co A     uniform    load    of    200 

lb.  per  III)  fl  against  each  chord  and  a  moving  load  of  400 
lb.  iicr  llii  ft  .inalnst  the  loaded  chord  with  Its  point  of  appll- 
catlc.ii    7  ',    ri     ;il,ov.-    flu-    rail 

IMriliiioiit   A    >iirthrrn   l.lnrH — Same   as  A.    R.    I:^.   Assn. 

!«eiili<>iir<l    \lr    l.lne   Ry. — .Same  as  A.    R.   E.   Assn. 

Southern    Ry.    to.    -Same    as    A.    R.    E.    Assn. 

UeNtprn  .Maryland  Ry.  Co. — Dead-load,  150  lb.  per  lln.ft. 
against  the  unloaded  chord,  and  200  lb.  per  lln.ft.  against  the 
loaded  chord.  Moving  load.  400  lb.  per  lin.ft.  against  the 
loailed  chord,  applied  at  a  distance  of  6  ft.  above  the  base 
of  rail. 

AVeatrrn    PaclHc   Ry,   Co. — Same   as   Western   Alaryland. 

The  wide  range  of  requircnieiits  demanded  in  e.\ist- 
iiig  specilications  shows  the  dilticulty  of  uniting  on  a  com- 
mon standard.  At  ])re.>ient  an  increasing  number  of 
railroad  engineers  is  following  the  specifications  of  the 
.\merican  Kailway  Engineering  Association.  In  Europe, 
liridges  are  built  in  accordance  with  rules  and  regulations 
jjrepared  by  the  respective  governments.  This  at  times  is 
an  advantage,  at  other  times  it  is  not.  Unwin  writes: 
'English  bridge  builders  are  somewhat  hampered  in  adopt- 
ing rational  limits  of  working  stresses  by  the  rules  of  the 
Board  of  Trade." 

Working  Stre.s.sks 

The  required  material  in  a  bridge  depends  upon  as- 
sumed unit  stresses  as  well  as  upon  assumed  loadings. 
Some  ten  years  ago,  the  late  Professor  Heller*  found  that 
for  the  same  live-  and  dead-load  stre.s.ses  in  a  bottom- 
chord  member  of  a  l."U-ft.  span,  there  was  a  variation 
from  11.4%  below  to  f8.(i%  above  the  average  section  of 
25.4  sq.iii.  required  by  the  28  specifications  he  examined. 
In  the  specifications  of  the  25  railroads  mentioned  above, 
with  the  total  stresses  as.sumed  by  Heller,  the  variation 
is  from  ll.(J5%  below  to  9.;5;3%  above  the  average  of 
24.97  sq.in.  required.  There  is  nearly  a  unanimity  in 
using  for  the  combined  stress  due  to  lateral  forces,  plus 
live-  and  dead-loads,  a  unit-stress  25  or  30%  greater 
than  that  due  to  the  live-  and  dead-loads  alone. 

In  this  connection  attention  is  called  to  the  bending 
stre.SBes  in  the  end  posts  due  to  portal  bracing;  and  the 
stre.s.ses  induced  in  different  meml)ers  when  the  bridge 
is  figured  for  overturning  moments.  These  are  not  to 
be  neglected,  nor  are  centrifugal  stresses  when  track  is 
on  curve. 

Long  Spans 

"What  has  been  written  and  the  s]iecifications  quoted 
apply  j)rimarily  to  railroad  bridges  of  noiicontinuous  truss 
sjiaiis.  When  the  Ohio  River  liridge  lietween  Cincinnati 
and  Covington  was  finished  in  1889  with  a  center  span 
of  545  ft.  and  two  spans  of  486  ft.,  it  had  the  distinctiou 


•The   Tugela    Bridge,    "Engineering,"    Jan.    26,    1900. 


•"Engineering  News,"  Nov.  19,  1903. 
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of  having  the  longest  anrl  heaviest  simple  truss  that  had 
been  built  either  in  the  United  States  or  in  Europe.  The 
speiritications  called  for  a  wind  pressure  of  30  lb.  per  sq.ft. 
on  the  expo.-^ed  surfare  of  both  trusses  and  the  vertical 
projection  of  the  floor  system,  and  on  a  moving-train  sur- 
face averaging  10  .sq.ft.  per  lin.ft. 

Tlie  St.  Louis  Municipal  Bridge  has  three  spans,  each 
It  668  ft.  center  to  center  of  end  pins,  at  present  the 
longest  simple  truss  spans  in  the  world.*  The  permissible 
length.-;  of  the  spans  arc  explained  by  589(  of  the  metal 
being  nickel-steel.  The  wind  loads  assumed  were  300 
lb.  per  lin.ft.  for  the  upper  lateral  system,  and  600  lb.  per 
lin.ft..  one-half  moving  and  one-half  fi.xed.  for  the  lower 
lateral  system. 

The  Hell  Gate  Bridge,  now  building,  will  have  the  long- 
est arch  in  the  world — a  .span  of  97  7 14  ft.  The  para- 
graph in  the  specifications  relating  to  wind  pressure  reads  : 

Wind  pressure  shaU  be  assumed  as  a  moving:  load  of  500 
lb.  per  lin.ft.  in  the  plane  of  the  tracks,  plus  30  lb.  per  sq.ft. 
on  such  vertical  surface  of  the  unloaded  bridge  as  shall  be 
exposed  at  any  ansle  between  20°  above  or  20°  below  the 
horizontal  or  at  an  angle  of  4.1°  from  the  axis  of  the  bridge, 
but  not  less  than  200  lb.  per  lin.ft.  on  any  chord. 

For  25  years  the  Forth  Bridge  of  cantilever  design, 
in  Scotland,  has  remained  the  greatest  bridge  in  the 
world.  Its  spans  of  ITOO  ft.  e.xceed  in  length  and  magni- 
tude any  other  now  .standing.  The  wind  loads  and  unit 
stresses  used  in  the  design  were  those  of  the  English  Board 
of  Trade  Kegulations,  which  most  engineers  regard  as  ex- 
cessive and  needlessly  severe.  The  table  below,  made  by 
Sir  Benjamin  Baker  from  his  calculations  of  stresses  due 
to  the  .>;eparate  loadings,  will  show  the  important  part 
wind  forces  played  in  the  design. 

Dead  Live 

Load  Load  Wind  Total 

Stresses  Stresses  Stresses  Stresses 

Bottom   member   2282  1022  2920  6224 

I'op  meanber 2253              997  544  3794 

Vertical  member 1550              705  1024  3279 

Diagonal   struts    802              167  414  1383 

Diagonal    ties    754               186  194  1134 

Horizontal   wind   bracing.  .          SO                  5  265  350 

Vertical  wind  bracing 42  169  108  319 

Central  girder— top 337  303  1S2  822 

Central  girder — bottom    .  .  .        330  301  247  878 
Stresses  are  given   in  tons  of  2240  lbs. 

Tiic  Quebec  Bridge,  al.'^o  ot'  cantilever  design,  now 
building,  will,  when  finished.  eclip.-<e  the  Forth  Bridge, 
its  enormous  channel  span  lieing  1800  ft.  long.  The  as- 
sumed wind  loads  are : 

A  wind  load  normal  to  the  bridge  of  30  lb.  per  sq.ft.  of  the 
exposed  surface  of  two  trusses  and  1%  times  the  elevation 
of  the  floor  (fixed  load),  and  also  30  lb.  per  sq.ft.  on  travelers 
and  falsework,  etc.  during  erection. 

.\  wind  load  on  the  exposed  surface  of  the  train  of  300 
11).   per  lin.ft.   applied   9  ft.  above   base   of  rail    (moving  load). 

A  wind  load  parallel  with  the  bridge  of  30  lb.  per  sq.ft. 
acting  on  one-half  the  area  assumed  for  normal  wind  pressure. 

CONCLU.SION 

The  writer  has  no  intention  of  pii.->.-;iiig  judgment  ii])on 
the  specifications  of  i-nginccis  who  have  carried  American 
bridge  buildiii".'  to  such  a  marked  success.  Standard  speci- 
fications, as  far  as  wind  stre.x.ses  are  concerned,  may  not 
be  practicaiilc,  but  it  should  be  possible  to  come  nearer  to 
points  of  agreement  than  at  present.  As  an  instance,  the 
|jclii>;li  Valley,  the  I'hiladclpbia  &  Reading,  and  the  Lack- 
awanna  railroads,  all    in   the  same   territory,   must   have 

•Mcrrlman  and  .Incohy  in  the  Iimt  edition  of  their  "Koof.M 
itnd  Brldgpn"  pnunicri-tJ'  31  railway  bridges  and  6  coinblncd 
railway  inid  hiKhwny  liridKf-H  whii'h  havo  Him|)lo  IruMS  Hpiinn 
of  100  fl.  iiiHl  r.v<T  In  leiiKth.  Of  thcMe  15  arc  over  500  ft. 
;nid  two.  Including  the  St.  LouIh  bridge,  are  over  600  ft 
Thp  n<-w  Ohio  Hlvrr  Hrldge  at  Metropolis,  recently  conlriicti-d 
for,  hiiH  a  noncontlnuous  channel  iipnn  ot  700  fl.  clear  dlotance 
between  pler». 


practically  the  same  lateral  forces;  but  tlie  assumed  tones 
vary  nearly  T5%.  A  discussion  of  the  reasons  for  these 
variations  would  be  interesting. 

In  no  specifications  that  the  writer  has  ever  read  is 
there  an  attempt  to  separate  the  stresses  due  to  wind 
from  those  due  to  other  lateral  forces.  The  10%  of  the 
weight  of  the  train  often  specified  for  the  lateral  force 
on  the  loaded  chord  includes  the  wind  pressure  on  tiie 
train.  The  wind  pressure  of  30  lb.  per  sq.ft.  on  a  mov- 
ing train,  sometimes  called  for,  includes  the  lateral  force 
due  to  vibration.  When  the  a.-;.«unied  loading  is  given  in 
lb.  per  lin.ft.,  tlie  total  pressure  due  to  all  lateral  forces 
is  intended. 

Perhaps  in  the  future  some  engineer  may  be  able  to 
assign  definite  amounts  to  the  different  items  that  make 
up  the  total  lateral  force  on  a  bridge.  This  would  be  one 
of  the  first  steps  to  be  taken  to  secure  any  degree  of  uni- 
formity in  proposed  requirements  for  lateral  stresses.  As 
a  beginning  in  this  direction,  the  writer  suggests  that  the 
lateral  force  on  the  loaded  chord  due  to  oscillation  of 
the  train  be  taken  at  4%  of  the  train  load. 


One  of  the  few  refuse  incinerators  in  the  United  States, 
all  the  steam  from  which  is  utilized,  was  put  in  operation 
l)y  the  city  of  Savannah,  Ga.,  on  Mar.  24,  1914.  This 
incinerator  has  a  nominal  daily  capacity  of  130  tons.    The 


Fui.  1.     Genek.vl  \'ikw  ok  Kkki'sk  iNciXKiivroi;, 

S.W  AW  Ml,    G  A. 

heat  of  combustion  rai.^es  steam  which,  aside  from  that 
needed  for  \\-oiks  purjioses.  is  piped  a  short  distance  to 
the  water-works   pumping  station. 

The  population  of  Savannah  is  about  SO.OOO.     Of  tiiis 
some  ()0%  is  white  and    10'';   colored.     From  Mar.  2:5  to 


•Condensffl  and  r<-arr:ingoil  from  a  papi-r  by  K.  I{.  Connnt, 
I'hli'f  Knulm-rr,  SHVuniiah,  i!a.,  read  before  the  Aini-rU-an 
Soc-loly  of  Miiiitclpal  Improvement.^,  Boston,  Mass.,  (.Klobor, 
1!>14. 


I'Vlirnarv   11,   l!M.'i 


i-:n  (I  I  n  !•:  !■;  i;  i  n  (i    N  kws 


Fin. 
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Oct.  1,  a  total  oi"  IS.O;);]  Ions  of  rofusc  was  colloitcd,  iii- 
chuliiig  housohold,  liotcl  and  restaurant  f;arl)a;rc'  and 
rubbish,  paper  and  rubbish  i'roni  stores,  material  from 
street  receptacles,  and  some  liouseliold  ashes.  Tlie  mean 
daily  collection  varied  from  .")  t  tons  in  March  to  about  100 
tons  in  July.  The  average  cost  of  collection  was  $2.2!),  in- 
cluding,' labor,  care  of  stock,  rejiairs  to  carts  and  harnesses 
iind  the  purchase  of  small  appliances  for  use  in  the  col- 


l"i(!.  2.    Rkkisi:  Hoppki!  and  (Jrab  Bickkt  fou  T.iktixg 

AND  COXVKYINC  KeFISK  TO  FrKXACES,  SAVANNAH,  Oa. 


INKHATOI!,    SaVAXNAH,   Oa..   OXTO    ('T.IXKKI!    CaR 

lection  work.  At  the  height  of  the  watermelon  and  canta- 
loupe season,  the  ])ertentage  of  garbage,  by  weight,  was 
about  559^.  During  tlie  remainder  of  the  year,  the 
percentage  of  garbage  varies  from  40  to  45%.  In  winter 
the  ashes  collected  do  not  amount  to  more  than  10%  of 
the  total  collection,  if  that. 

A  low-temperature  garbage  furnace  was  built  for 
Savannah  in  1892.  It  jiroved  to  be  unsatisfactory  and 
was  o|)erated  for  only  ;i  I'fw  years.  From  1903  until 
March,  liM  1,  the  Savannah  refuse  was  dumped  on  waste 
liiml  alioul  four  miles  outside  the  city. 

Marly  in  191:1.  K.  T?.  Coiiaiit.  f'liicf  Kngiiieer  of  Savan- 
nah. rccommen(lc<l  lo  ilic  ciiy  coiincil  that  a  high-tem- 
])erature  furnace  or  destructor  i)e  installed.  This  the  coun- 
cil decided  to  do.  (ieneral  specifications  were  pre])are(l 
and  bids  secured.  In  July,  1913,  the  council  awarded  to 
the  Destructor  Co.  of  New  York  City,  a  contract  for  a 
i;i0-ton  incinerator  of  the  Heenan  (British)  type.  The 
linal  cost  of  the  plant  was  $12(),2T1.  The  plant  was  ac- 
cepted by  the  city  and  final  payment  was  made  in  October, 
1914. 

(iKXEItAL  Df.SCKU'TIOX  OK  DkSTHUCTOR 

The  destructor  was  located  near  the  city  water-works 
pumping  station — (iO  ft.  between  building  walls,  with 
I  10  ft.  from  the  destructor  boilers  to  the  main  steam 
header  in  the  pumping  station. 

The  main  features  of  the  plant  are:  A  260-yd.  refuse- 
-torage  pit,  11x32  ft.  in  plan  and  20  ft.  deep,  into  which 
'!ie  refuse  is  dumped  from  the  collecting  wagons;  an  elec- 
I  lie  traveling  crane  and  hoisting  grab  bucket,  for  lift- 
ing  the  refuse  from  the  pit  and  carrying  it  to  and  dump- 
ing it  into  the  refu.se  containers,  located  over  the  destruc- 
tor cells;  two  65-ton  destructor  units,  each  having  four 
trough-grate  cells  about  28  in.  wide  on  the  bottom,  34 
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in.  wide  on  top,  16  in.  deep  and  8  ft.  long;  two  v'OO-hi). 
Wickes  water-tube  boilers;  a  Foster  preheater;  a  ivlin- 
drical  centrifugal  fan  for  supplyinir  forced  draft;  a  radial- 
brick  stack  l.JO  ft.  hiyh  and  (i^.'j  ft.  in  diameter  at  the  top ; 
iiydraulically  operated  dinkering  deviies.  wiiich  discharge 
into  clinker  carts  of  special  design;  a  steam  turbo-genera- 
tor for  supplying  electric  current  for  works  light  and 
power  purposes;  various  recording  in.struments ;  a  wagon 
scale  for  weigiiing  the  incoming  refuse;  and  a  building 
to  house  the  whole.  Fig.  1  is  an  e.xterior  view  of  tlie 
plant.  Fig.  2  shows  the  refuse  hopper  and  grab  bucket. 
Fig.  3  shows  the  dinkering  operation. 

The  cells  have  a  burning  area  of  20  sq.ft.  over  each 
grate.  The  refuse  containers  over  the  cells  have  a  ca- 
pacity of  about  I  cu.yd.  each  and  are  closed  by  horizontally 
sliding  doors,  in  two  parts,  hydraulically  operated.  Stok- 
ing is  done  through  a  supplementary  door,  which  makes  it 
unnecessary  to  open  the  large  dinkering  door. 

The  clinker  is  pulled  out  by  means  of  a  hydraulic  winch 
(Fig.  3),  attached  to  a  plate  which  forms  "an  upturned 
hoe  placed  on  the  bottom  of  the  grate  before  the  first 
charge  of  refuse  is  deposited  in  the  cell."  The  sides  of 
the  grate  diverge  sliglitly  from  the  rear  to  the  stoking 
door.  A  dinkering  operation  is  performed  in  three  to 
four  minutes.  Usually  the  clinker  is  drawn  once  for  each 
six  charge.s  of  refuse.  •  The  average  time  of  burning  a 
charge  is  20  min. 

During  July  and  August,  about  10%  of  cinders  from 
manufacturing  plants  was  added  to  offset  the  e.xcessive 
moisture  in  the  refuse  due  to  the  melon  season. 

With  the  destruction  of  60  to  T5  tons  of  refuse  per  day, 
which  comprised  the  collection  in  1014.  only  one  unit  was 
operated,  so  as  to  supply  steam  to  the  pumping  station 
continuously.    The  plant  is  operated  in  three  shifts. 

CoXTRAf'T   GUARAXTEES 

The  contract  called  for  burning  130  tons  of  refuse  in 
24  hr.,  without  additional  fuel,  and  without  the  escape  of 
odors  or  obno.xious  gases  from  the  building  or  chimney. 
It  was  stipulated  that  tiie  temperature  should  not  fall  l)e- 
low  1250°  F.  at  any  time  during  normal  operation  and 
that  an  average  of  1500°  F.  should  be  maintained  in 
the  combustion  chamber.  Not  less  than  68  lb.  of  refuse 
were  to  be  burned  i)er  hr.  per  .sq.ft.  of  grate  .surface 
on  which  combustion  takes  place,  and  not  less  than  1.3 
lb.  of  steam  from  and  at  212°  F.  was  to  be  generated  per 
lb.  of  refuse  consumed.  The  cost  of  incineration  was  to 
lie  not  more  than  40.4c.  per  ton,  ba.sed  upon  a  stipulated 
schedule  of  men  and  wages.  The  net  effective  boiler  ca- 
pacity above  that  needed  for  works  purposes  was  guaran- 
teed to  be  330  hp.,  based  on  31.5  lb.  of  steam  per  l)oiier- 
horsepower. 

The  contract  was  based  on  refuse  composed  of  45%  of 
garbage,  40%  of  rubbish.  10%  of  ash  or  cinder  and  5^; 
of  manure  by  weiglit.  Likewise  the  laltor  per  shift  was 
assumed  to  be  one  man  to  feed  tlic  iioppcr.  four  stokers. 
one  engineer,  one  cranesman  and  one  other  man,  making 
a  total  of  .$17.50  per  shift.  <ir  $.Vv'.50  per  21  hr. 

CoNTI.'MT    TKSTS 

On  June  1,  on  June  25  and  on  Aug.  21  ami  22,  test.'^ 
were  made.  All  tlie  guarantees  were  exceeded.  Some  of 
the  leading  data  of  these  tests  were: 


June  4 

June  25 

Aug 

21-22 

Guar- 
antee 

7     35 

23     15 

21 

30 

72.25 

6S.M4 

S0.6 

6S 

2100 

1S62 

1S45 

1500 

1.53 
452 

1.4it 
364 

1.62 
489 

1.3 

33C 

WfltllhiO«t  aira  Asplhsiltl  Plasat  or 
a   Steaina  Rolleir* 

By  Sa-MUEl  H.  LkaI 

'riic  work  of  patching  or  repairing  holes  in  the  hitumi- 
ijous  street  pavements  of  the  city  of  Charh)tte,  N.  C,  is 
carried  on  by  a  small  repair  gang  organized  from  the  reg- 
ular street  department  forces.  The  repair  work  to  date 
has  proved  quite  satisfactory  both  as  to  results  and  cost 
of  execution.  It  has  been  done  in  an  eionomical  manner 
witli  very  little  outlay  for  plant  or  equipment,  and  for 
this  rea.son  an  account  of  operations  will  probaMy  he  of 


Duration,    hr.    and    min 

TotuI  refuse  burned  per 
sq.ft.  of  srate  surface,  lb. 

.\v.  temperature  of  com- 
bustion   chamber,    °     F. .  . 

Total  evaporation  per  lb.  of 
refuse,     lb 

Excess  horsepower*   

•Estimated   horsepower   used    to   operate   plant,   118. 

Tlie  actual  cost  of  operation  was  less  than  that  guaran- 
teed (given  above),  owing  to  the  fact  tliat  the  hoist  op- 
erator was  paid  $2.25,  and  the  four  stokers  •$1.T5  a  day, 
instead  of  those  five  men  receiving  $2.40  each.  This  made 
the  cost  per  shift  $14.75  instead  of  $17.50,  and  tiie  ccst 
for  three  shifts  $44.25  instead  of  $52.50.  Accordingly, 
the  Aug.  21-22  tests,  on  a  130-ton  amount  and  24-hr. 
time  basis,  gave  a  cost  of  34c.  per  ton,  instead  of  the  guar- 
anteed cost  of  40.4c.  Correcting  this  for  138.75  tons 
burned  in  211^  hr.  (in  place  of  130  tons  in  24  hr.,  the 
contract  guarantee)  gives  31.8c.  per  ton  as  the  labor 
cost  of  burning  Savannah  refuse  during  the  final  test. 

Operatixg  Costs  uxder  Workixg  Coxditions, 
Mar.  24  to  Sept.  30.  1914 

During  a  period  of  ju.st  over  six  months.  14,364  tons 
of  refuse  were  burned  at  a  total  cost  of  $8988,  includ- 
ing $428  for  a  weighman  and  $370  for  a  laborer  at  the 
pit,  supervising  the  dumping  of  cars.  This  gives  an  av- 
erage cost  of  621/2C.,  but  in  comparing  this  with  the  guar-  J 
anteed  lost  of  40.4c.,  it  must  be  remembered  that  the  guar-  fl 
anteed  price  was  based  on  the  plant  working  at  full  ca- 
pacity. Deducting  the  value  of  fuel  saved  at  the  pumping 
station,  the  net  cost  was  41.6c.  per  ton. 

With  dry  refuse  the  clinker  varies  from  20  to  25%  of 
the  refuse,  but  during  Julv  and  August  it  runs  from  25 
to  30%. 

About  $3000,  or  $500  per  month,  was  saved  in  fuel 
from  Mar.  24  to  Sept.  30.  Changes  at  the  plant,  it  is  ex- 
pected, will  raise  this  saving  to  $600  per  month.  Op- 
erated at  full  capacity,  it  is  estimated  that  the  fuel  sav- 
ing would  be  $1000  per  month.  It  may  be  added  that  the 
pumping-station  equipment  consists  of  two  10,000,000- 
gal.  HoUy-Gaskell  duplex  compound  pumping  engines  and 
two  cross-compound  air  compressors,  all  of  which  are 
operated  condensing.  The  destructor-plant  steam  pres- 
sure is  carried  up  to  150  lb.  with  100°  superheat.  As 
the  steam  pressure  for  the  pumps  is  only  90  11)..  a  reduc- 
ing valve  is  used  between  the  destructor  and  the  pumps. 


•This    article    U    a    supplomenl     to     thai     In 
News"   of   Dec    31.    IWll,   by    the   sunn-   author 
tClty  Entslnuer,  Charlotte,  N.  C 
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interest,  cspt'iially  to  iiiaiiy  Inwns  nml  cilics  tlmt  aniinl 
iilTonI  to  own  an  asphalt  pi, ml  ami  iiillcr. 

WoilKlNd     MiTIKills 

Two    •it'iifial    int'liioiis   of    niakin^f    n-pairs    liavr    Im-cii 
.  iiiploycW :   One  roinpiiscs  the   ii>c  of   icadv-iiiixi'tl   sluvt 

-plialt  imvin;:  inati'iial  in  tlic  foiin  of  "paiitaki's" ;  llic 
.  iIht  consists  in  lillinj;  np  llu-  liol«-s  in  tin-  pavcinciil  willi 

iii«rssi\i'  lawis  of  stono  and  bituminous  material  well 
liomlcd  toiii'tlicr.  l')oll\  of  tlifsu  mctlioils  iia\f  Iiimmi  fol- 
luwnl  simrssfnlly   liy   tlif  writor  in    icii-nt    ri'pair   work 

h  this  lity;  tiu-y  will  In-  (li,siiissi'(l  in  the  order  stated. 
"Pancakk"  Miotihu)   -This  method  has  lieeii  des.rilted 

11  KvdiNKKKiNi;  Ni;\v>.,  ol'  Der.  :;i.  I!»|  I.  hut  it  is 
ilu)U<:ht  advisr')le  to  Turnish  a(Milional  particidars  eon- 
lerniiiir  tlie  n\anufaeture  of  the  "panrakes'"  and  the  inan- 

ler  (if  usin<j.    The  term  "pancakes.''  as  nsi-d  in  this  eon- 

(■(  tion,  is  |)urely  local,  so  far  as  tlio  writer  knows,  sujj- 

.-ted  hy  the  shape  of  the  maicrial  when  prepared  for 
-torap'. 

The  contractor,  upon  the  completion  of  a  re<'ent  pav- 
ing contract,  prepared  in  tlie  usual  manner  a  (pnintitv  of 


HnrM  iNor 


l'Avi^\n:xT  Ri;r.\iK  Orrirr.  Cii aim.otti:. 


If  resfular  sheet-asphalt  surface  mixture.  This  was  taken 
to  a  convenient  phice  near  the  plant  and  dumped  on  a 

1       previously  prejiared  hard,  smooth  surface.     The  hot  mix- 
ture was  raked  out  and  rolled  into  a  sheet  of  sufficient 

'       density  to  stand  handling.     It  was  then  cut  into  blocks 
or  cakes  about  21:  in.  square  and  '.i  in.  thick.    These  cakes 

„     were  taken  to  the  city  stable  yard  and  stored  in  layers, 

I      and  co\ered  with  canvas  for  protection. 

''  Pancake  material  prepared  and  stored  in  this  manner 

has  been  kept  for  as  long  a  period  as  two  years  without 
deterioration.  "When  needed  for  use  in  patching  a  pave- 
ment the  pancakes  were  heated  to  the  proi)er  tem])erature 
in  a  heating  pan;  the  heated  material  was  then  placed  in 
a  wagon,  covered  with  canvas,  and  taken  to  the  street  for 
use. 

f)ur  present  practice  is  to  cut  the  patch  holes  quite 

lallow;  sometimes  they  are  not  over  ll/i>  iu-  dee]).    After 

teing  thoroughly  cleaned  and  swept,  to  remove  dust  and 

fine  material,  the  bottom  and  sides  of  holes  are  covered 

■      with  a  ])aint  coat  of  hot  bitumen.    This  is  prepared  in  a 
small  i)ortal)le  kettle. 

The  hole  after  painting  is  filled  with  the  hot  asphaltic 
mixture,  which  has  been  prepared  from  the  pancakes  as 
described.  The  material  is  compacted  hy  tamping.  The 
-surface  of  each  patch  is  made  convex  and  a  little  above' 


till'  -iirface  of  adjacent  pavements.  For  shallow  patches 
and  for  tlioH-  of  a  depth  not  exceeding  l'>/>  in.  the  jjun- 
cnki*  mixture  ix  u»«<d  alone,  but  for  deeper  holcH  tlio  bot- 
tom is  tilled  with  M/o  to  '<;</i;-i".  stone,  which  has  been 
coated  lirst  with  hot  bitumen:  this  is  tanip(;d  thoroughly 
Iwfore  the  surface  mixture  is  applierl. 

l*,\Tr  IIINd     WITH     StoNK    AMI    hlTII.MKN — The    SOCOnd 

method  which  Iiiih  Ih>vii  mentioned  is  used  in  patchinu' 
hole-  in  ititidilhic  and  asphaltic  concrete  jiavcments. 
'IMie  holes  arc  cut,  trimmed  and  cleaned  out  in  the  name 
thorough  manner  aH  has  been  described  for  the  first 
method. 

The  bottom  and  sides  of  the  hole  are  covered  with  a 
coat  of  melted  bitumen,  and  a  layer  of  crushed  stone  is 
placed  ill  the  hole  to  c<impletely  cover  the  bottom.  Tlii- 
is  lamped  by  band  until  the  stone  is  solidly  embcddcil  m 
the  bottoie  coating  of  bitumen,  which  should  be  thick 
enough  lo  eiivelojie  the  stone.  Melted  bitumen  is  then 
poured  over  the  itottom  layer  of  stone  in  sufficient  quan- 
tity to  (ill  all  \()ids  and  cover  the  top  of  the  stone. 

Another  layer  of  stone  is  then  jilaced  in  the  hole  and 
tamped  as  before,  covered  with  bitumen,  and  the  process 
is  rei)eated  until  the  hole  is  filled  to  the  to)).  A  final  cf»at 
of  melted  bitumen  is  ])onred  over  the  to]).  This  is  covered 
with  coarse,  clean  .sand  and  the  ])atch  is  coin])lete. 

The  stone  u.sed  in  recent  work  varied  in  size  from  •% 
in.  to  V^  in.  For  the  (Iee])er  holes  the  largest  size  stones 
were  used  in  making  the  iiottoin  layer,  the  smaller  sizes 
being  ])laced  near  the  top. 

The  bituminous  material  used  was  a  mixture  of  refined 
tar  and  asjihalt.  In  the  earlier  re])air  work,  the  patches 
were  made  with  refined  tar  of  heavy  consistency,  used 
cold.  It  was  soon  found,  iiowever,  that  the  tar  alone  did 
not  ha\e  sufficient  strength  or  tenacity  to  stay  in  place 
under  traffic.  The  ])atches  so  made  would  flow  or  cree]) 
out  of  the  holes  in  the  direction  of  heaviest  traffic.  In 
some  cases  there  would  be  a  decided  hump  at  one  end  of 
a  hole  with  a  corres])onding  depression  at  the  other  end. 
By  melting  refined  tar  with  a  small  proportion  of  as])halt, 
a  mixture  of  satisfactory  consistency  was  obtained. 

liEPAiK  Outfit 

The  equipment  used  was  practically  the  same  for  both 
methods,  except  that  a  heating  pan  was  required  for  the 
pancake  material.  The  portable  outfit  com])ri.sed  a  30- 
gal.  melting  kettle,  a  1 -horse  wagon  and  the  necessary 
tools — a  wire  ))ush  broom,  2  shovels,  a  pick,  2  paving  axe.% 
a  smoother,  2  iron  tampers  and  2  galvanized-iron  jiails. 
The  repair  gang  comprised  a  foreman  and  two  laborers. 
There  were  carried  in  the  wagon  such  su])])! ies  as  cruslu-d 
stone,  sand,  refined  tar  and  asphalt.  The  accompanying 
illustration  shows  the  City  f^ngineer,  the  repair  crew 
and  outfit  just  completing  a  patch. 

Cost  Data — The  following  statement  .shows  the  cost 
of  some  of  this  re|)air  work  recently  done : 

Number  of  patches,  22.     Aggregate  area,  14.6  Sfi.yd. 

3&   gal.   refined   tar  at   11  V4c S4.38 

30  lb.  asphalt  at   Ic 0.40 

%   cu.yd.  crushed  stone  at  $2.25 1.6y 

1  load  of  sand O.VO 

Labor    5.00 

Wagon  and  mule 2.00 

Fuel   for  heating  kettle   0.20 

Total     $14.57 

Unit-cost  of  work,  $1  per  sq.yd. 

'*: 

Pmjcrtrd  I'nving  Work  in  Dulutli.  >li.in.,  for  the  current 
year  is  to  cost  about   half  a  million   dollars. 
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AMERICAN  .SEWERAGE  PRACTICE:  Vol.  I.  Design  of  Sewers 
— Bv  Leonard  Metcalf  and  Harrison  P.  Eddy.  New  YorVt 
and'London:     .VltGraw-Hill    Book  Co..  Inc.     Cloth;  6xn  in.; 

pp.   X    -f    747;    32S   iUustiations.      $5,    net. 

Ill  proseiitinjr  tliis  book  to  the  engineering  ])rofession 
the  authors  have  perfonned  a  great  service.  Progress  in 
sewer  design  was  so  rapid  in  the  last  decade  that  engi- 
neers, in  order  to  keep  up  with  the  best  practice,  have 
been  obliged  to  follow  closely  the  various  engineering 
publications.  The  authors  have  brought  together  from 
many  a  scattered  source  an  immense  amount  of  informa- 
tion, have  culled  the  wheat  from  the  chaff,  and  have  pre- 
|)ared  a  book  that  is  not  only  practical  but  also  readable, 
and  one  which  will  remain  a  standard  for  many  years. 

The  introduction,  mainly  historical,  treats  briefly,  but 
Ml  a  most  interesting  manner,  of  the  early  development 
of  sewerage  systems,  not  only  in  England  and  on  the 
Continent,  but  also  in  the  United  States.  Xot  the  least 
valuable  feature  of  the  introduction  is  the  description  of 
the  part  played  by  American  engineers,  whose  names  are 
too  well  known  to  be  repeated  here,  in  the  development 
of  the  early  sewerage  works  in  this  country. 

In  Chapter  I  the  general  arrangement  of  sewerage  sys- 
tems is  taken  up  and  the  influence  of  disposal  and  of 
topography  on  the  sewer  plan  is  discussed.  A  classiflca- 
tion  of  the  different  kinds  of  sewers  is  given,  in  which 
each  type  of  sewer  is  defined,  and  mention  is  made  of 
many  points  to  be  borne  in  mind  in  the  laying  out  of  a 
system  of  sewers.  Under  the  heading  of  general  details 
of  sewerage  systems  are  considered  grades,  relief  outlets 
and  sewer  sections,  and  e.xaniples  of  methods  pursued  in 
making  preliminary  studies  are  given. 

To  the  cliaptcr  on  hydraulics  of  sewers  the  authors  de- 
vote 45  pages.  The  chapter  is  well  written  and  the  in- 
formation and  data  given  therein  are  presented  in  such 
ii  way  that  they  may  be  quickly  used.  More  than  lialf 
of  the  cliaptcr  is  devoted  to  a  di.scussion  of  the  well  known 
Kutter  formula,  ami  tlie  nio.st  uptoilate  information  on 
the  application  and  limitations  of  Kutter's  formula  will 
be  found  here.  Especially  valuable  are  the  data  given 
on  the  vahie  of  n  as  used  by  various  engineers  and  in 
numerous  designs.  For  ascertaining  the  discharge  of  cir- 
cular and  egg-shaped  sewers,  for  difl'erent  values  of  //, 
numerous  diagrams,  conveniently  arranged,  have  been 
included.  Formulas,  other  than  the  Kntter,  arc  ;ilso  con- 
idered. 

Velocities  and  grades  nrr  tiikcn  up  in  ('hii|itci-  111  nnd 

*ConsultlnK   Gnglnper  and  Sunitury   Expert,  ITU  Broadway, 
New   York  City 
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' ' ' ' I      tlie  transporting  power  of  water  and  tlie  erosion  of  sewer 

inverts  is  discus.sed.  Under  minimum  grades  and  veloci- 
ties tlie  practice  in  numerous  cities  as  well  as  tliat  of 
various  engineers  is  given.  The  necessity  of  examining 
a  sewer  design  with  reference  to  minimum  flow  conditions 
is  also  ])ointed  out. 

The  measureinent  of  flowing  water  is  treated  but 'brief- 
ly. The  ordinary  formulas  for  mea.suring  the .  flow 
through  orifices,  over  weirs  of  different  kinds  and  through 
the  Venturi  meter,  as  well  as  a  few  convenient  tables, 
are  given. 

In  the  chapter  on  the  quantity  of  sewage  to  be  pro;- 
vided  for  the  authors  treat  at  more  or  less  length  the 
various  factors  which  have  to  be  considered,  as  popula- 
tion, character  of  district,  proportion  of  water-supply 
reaching  the  sewers,  rate  of  water  consumption,  ratio 
of  sewage  flow  to  water  consumption,  ground-water  leak- 
age, etc.  Many  tables  and  diagrams  are  given  of  popula- 
tions, water  consumption  and  fluctuations  in  water  con- 
sumption, as  well  as  data  on  leakage  into  sewers  and  on 
the  actual  measured  average  and  maximum  flows  of 
sewage  in  various  cities  and  districts. 

In  discussing  the  subject  of  precipitation  the  authors 
first  describe  various  types  of  rain  gages  which  are  in 
use  and  give  information  as  to  the  setting  and  exposure 
of  gages.  The  intensity  of  precipitation  is  then  taken 
up  and  many  of  the  formulas  which  have  been  proposed, 
as  well  as  diagrams,  giving  the  relation  between  the  in- 
tensity and  duration  of  rainfall  in  various  parts  of  the 
country  are  presented. 

Chapters  VII  and  VIII,  to  which  66  pages  are  devoted, 
take  up  the  storm-water  problem.  Chapter  VII  opens 
by  giving  the  best  known  of  the  empirical  formulas  used 
for  estimating  the  storm-water  discharge  from  drainage 
areas,  and,  in  the  discussion  which  follows,  it  is  shown 
by  a  table  and  diagrams  that  these  formulas  give  widely 
varying  results.  While  the  authors  do  not  recommend 
the  use  of  any  empirical  formula  they  recognize  that, 
under  certain  conditions  and  for  preliminary  computa- 
tions, the  use  of  such  a  formula  may  be  warranted,  and 
diagrams  and  tables  are  given  to  facilitate  the  use  of 
the  McMath  formula  which,  the  authors  state,  is  prob- 
ably that  most  favorably  known.  The  question  of  flood 
flows  from  large  drainage  areas  is  treated  briefly,  and 
numerous  flood-flow  formulas,  as  well  as  records  of  flood 
flows  in  various  streams,  are  given. 

The  rational  method  of  estimating  storm-water  run- 
off is  next  taken  up.  The  authors  have  handled  this 
difficult  subject  exceedingly  well.  They  discuss,  in  con- 
,^i(lcni!)!e  detail,  the  conditions  affecting  the  rate  of  run- 
oir.  llic  time  required  for  water  to  reach  the  sewers,  the 
time  of  concentration,  the  niiiofl'  factor  and  the  etl'ett  of 
storage  in  sewers  and  upon  streets  and  other  surfaces. 
Tile  application  of  the  rational  method  is  well  ilhis- 
t rated  by  an  example  in  which  the  drainage  of  a  district 
is  workeil  out  in  detail,  and  a  comparison  of  the  design 
as  arrived  at  bv  the  rational  method  and  bv  the  McMath 
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loiiiuila  is  j^MVi'ii.  'I'lic  cliapti'r  ilost'.s  uitli  ii()(«>h  j{i\m^; 
I  lie  liiisis  of  (lt'sii:ii  i>r  stitriii-watfr  draiiis  in  varioim  citii'x, 
with  a  (lisciissioii  of  for  liow  .severe  stoniiM,  Hforin-water 
ilrains  slioiild  lie  desi^iiied  and  with  alwlraets  of  lejjal  de 
( isions  rt'Iatiiiir  <o  tloodiiijf  of  sewers. 

In  tlu'  trealnieiil  of  tlie  j,'a;:in>^'  of  storm  water  tlow 
III  sewers  deseriptioiis  of  various  types  of  pip's  are  lirsl 
:^iven  tofU'tlicr  with  sii^rp-stions  as  to  their  setting;.  The 
iiieasiirenieiit  of  storm-water  tlow  is  then  eonsidered. 
'{"allies  irivintj  the  resnlts  of  aetiial  measurements  in  vari 
(HIS  eities  follow   tlie  disciission. 

To  the  sidijecl  nl'  sewer  |ii|ie  the  authors  de\ote  "i  I 
|ia,L'ts.  The  internal  pressure  upon  the  pipes  is  toueheil 
on  more  or  less  hrietly.  hut  the  pressure  in  trenches  and 
till'  stren;,Mh  of  pijie  is  eonsidered  at  len-^th.  The  hi'st 
iiifornnition  availahle  has  heen  hroUfflit  to;,'ether  here. 
The  nianufacture  of  clay  and  eenient  pijie  is  du.serihed, 
iiid  the  >i.se  of  these  two  kinds  of  jiipe  in  .sewera;;e  work, 
,is  well  as  of  reinforced-ionerete  lii]H',  steel  pipe  and 
llunies.  east-inui  pipe  and  wood-stave  pipe,  is  taken  up. 
Numi'rous  tallies  ha\e  lieeii  included.  f,n"viii<r  data  whi<-li 
will  he  found  of  much  service  in  the  (lesii,niiiii:  of  ditfer- 
ent  kinds  of  pipe  .sewers. 

In  Chapter  .\  I  the  desion  of  masonry  .sewers  is  con- 
-idered  and  the  advantajies  and  di.sadvantajres  of  the  cir- 
'  ular.  CLr.U-shapcd.  catenary,  fxotliic.  hasket-handle.  horse- 
shoe, semi-elliptical,  paraholic,  elliptical,  U-shaped,  rect- 
aiifridar  and  semi-circular  sections  are  pointed  out,  as 
well  as  of  sections  with  cunette  and  of  doulile  and  tri|ilc 
sections.  I)ia>rrams  of  the  hydraulic  elements  of  all  of 
the  ahove  mentioned  sections  are  also  jiiven  to  assist  in 

(ji  .selectinjr  the  type  of  .sewer  he.st  adapted  to  meet  any  </\\ru 
i  fonditions.  The  effect  of  .s])ace  avadaiile  for  construc- 
I  tion.  the  cost  of  excavation  and  materials,  and  .stahility 
and  imperviousness  are  touched  on.  The  chapter  clo.ses 
with  a  list  of  the  best  known  empirical  formulas  used 
lor  determininij  the  thickness  of  arches. 
The  authors  devote  58  jiages,  Chajiter  XII,  to  e.\ami)les 
:  of  sewer  sections  and  loads  on  sewers.  Tables  of  di- 
I  nieusions  and  volume  of  masonry  for  many  sections  are 
iriven  and  these  will  be  found  of  very  material  assistance 
to  desifrninjr  engineers.  Especially  valuable  are  the  sec- 
tions of  a  large  number  of  .sewers  which  have  been  ac- 
tually built,  accomjianied  as  they  are  by  explanatory  notes 
-living  briefly  the  conditions  under  which  the  sewers  were 
Min.structed.  This  compilation  is  probably  one  of  the 
most  complete  if  not  the  most  complete  ever  made  of 
American  .sewer  sections.  The  selection  of  nuiterials  of 
constriu-tion.  surface  loads  transniitteil  to  sewers  and 
weight  of  backfilling  are  also  considered. 

The  analysis  of  ma.sonry  arches  is  treated  very  fully 
in  Chapter  XIII.  Three  methods  of  analysis  are  de- 
xribed  in  detail — the  vou.s.soir  arch  method,  the  method 
ba.sed  on  the  elastic  theory  of  the  arch,  following  the 
method  described  by  Turneaure  and  Maurer,  and  the 
method  ba.sed  on  the  elastic  theory  of  the  arch  but  using 
the  so-called  method  for  indeterminate  structures.  Three 
examples  are  worked  out,  one  by  each  method,  the  three 
examples  being  based  on  the  same  assumptions  .so  that 
a  compari.son  of  the  three  methods  may  be  made.  The 
I  ()mi)utation  of  stresses  in  the  arch  section  is  also  de- 
scribed, and  transverse  and  longitudinal  reinforcement 
with  steel  is  briefly  discussed. 

In  the  next  three  chapters  the  details  of  sewerage  sys- 
tems are  taken  up.     Chapter  XIV  deals  with  street  in- 


lets, (atch-l.asins,  and  manholes.  Ciiapter  XV  with  junc- 
tions, HiplionH,  bridges  and  Hushing  devices,  and  ('haplcr 
.\\'l  with  ri'gnlators,  overlhiws,  outlets,  tide  gates  and 
xeiitilation.  .'\  large  nundier  of  details  an*  given,  nniny 
of  which  are  critically  discussed,  the  advantages  and  dis- 

advantag<-H  being  pointed  out.     These  thr hapters  will 

be  of  great  assistance   to  engineers   niilcd   mi   to  design 

details. 

Ill  CliMpler  .\\'I!.  the  last  one.  the  authors  devote  7^i 
|>ages  to  .-.ewage  pumping  station.-^.  In  many  ways  this 
chapter  is  one  of  (he  most  interesting  and  valuable  in 
the  hook.  Not  only  are  a  larg(j  inimber  of  pumping 
stations  illustrated  and  described  but  much  inrormatiun 
regarding  pumping  ma<hinery  is  also  given. 

In  the  17'  chapters  the  authors  hav(!  covered  the  (ii'ld 
of  sewer  design  only,  li-aving  the  sidiji-cts  of  .sc^wer  con- 
st ruction  and  .sewage  dispo.sal  for  two  additional  volumes. 
'i"he  book  is  well  printed  and  is  profii-ilv  iiiiist  rated  wilh 
well   prepared  drawings. 


M  ecIhiaivKan  cs"" 

KI.KMK.NTAIiY  KLKCTHICITY  AND  MAGNETISM:  A  Text- 
Book  for  CollfKt'H  and  Technical  Hchools — By  Wm.  S. 
Kninkllii  and  Barry  MacNutt.  .New  York:  The  Macmlllan 
Co.  London:  iMacniHIioi  &  Co.,  I^td.  Cloth;  5xS  in.;  pp. 
vlll   fl71;    I.'i2    Illu.stratioiiK.      $1.25,    net. 

Discriminating  readers  of  new  technical  books  general- 
ly exjiect  .something  more  in  each  new^  effort  of  the.se  au- 
thors— and  they  put  out  new  works  with  fair  regularity. 
In  this  little  volume  they  have  lived  up  to  the  expecta- 
tions of  their  friends,  though  before  reading  the  book  one  is 
a])t  to  wonder  how  there  can  be  any  excu.se  for  another 
"brief  elementary  treatise  on  electricity  and  magnetism."' 

In  the  first,  jdace,  the  authors  have  limited  their  dis- 
cu.ssions  to  the  mechanical  phenomena  of  electric  and 
magnetic  potentials,  flows,  and  fields ;  they  do  not  discuss 
the  scientific  labyrinth  of  cau-ses  and  natures.  By  such 
an  acceptance  of  ]iliysical  iihenomeiia  as  demonstrable 
facts,  comparatively  rapid  strides  are  possible  for  stu- 
dents who  have  some  knowledge  of  mechanics  and  cliem- 
istrj-;  for  instance  one  is  at  firsL  surprised  to  .see  the  laws 
of  electrolysis  here  emjiloyed,  though  .soon  it  is  seen  that 
they  are  led  up  to  by  a  natural  route.  Similar  comment 
is  po.ssible  on  the  section  taking  uj)  tiie  Imlli.stic  galvano- 
meter, which  as  ordinarily  presented  is  a  most  difficult 
tojiic  for  many  students  to  grasp. 

There  are  some  parts  of  unusual  interest  and  impor- 
tance— for  instance  those  where  strong  emphasis  is  ])laced 
on  the  fact  that  "generators"  do  not  generate  but  are 
mere  instrumentalities  in  the  transiiiissioii  of  cnergv  ami 
analogous  to  a  belt  jniUey.  l^roper  and  adequate  ideas 
of  energy,  power,  heat  and  electricity  are  not  difficult  to 
implant  but  there  is  ample  evidence  that  some  of  these  jes- 
.sons  have  not  been  learned  by  a  siir|irisiiig  number  uf 
engineers  and  architects.  If  their  instruction  could  have 
been  jiatterned  after  such  a  text  as  this,  their  mental  ' 
equipment  probably  would  have  been  more  complete 

The  text  takes  uj),  first,  effects  of  current — generally  and 
qualitatively  covering  the  production  of  light,  heat,  mag- 
netism aiul  chemical  change.  The  phenomena  emploved 
in  commercial  electrical  devices  and  processes. are  shown. 
Then  chemical  effects  are  taken  up  more  in  detail  and 
quantitatively.  Heating  effects  are  similarly  discus.sed 
and  this  makes  necessary  the  employment  of  Ohm's  Law 
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and  the  description  of  in.-;trunients  like  voltmeters  and 
ammeters.  The  third  section  is  entitled  "Induced  Electro- 
motive Force"'  and  here  is  more  about  direct-current  mo- 
tors, alternators,  transformers,  high-tension  transmission, 
telephones,  etc.  In  the  fifth  and  last  chapter,  "Electric 
Charge  and  the  Condenser"  are  developed  by  mechanical 
analogues  and  then  extended  independently  and  somewhat 
mathematically. 

POWER,  HEATl.N'G  A.\D  VK.VTILATIOX:  A  Treatise  for 
De.>«itfni'i-  and  C^onstructins  Engineers,  Architects  and 
Students.  (In  Tliree  I'arts,  Eacli  Complete  in  Itself) — 
By  Charles  L.  Hubbard,  Consulting  Engineer.  Part  I, 
Steam  Power  Plants.  Second  edition,  fully  revised  and 
reset.  Pj).  ix-f  299;  ISiS  illustrations.  Part  II,  Heating 
and  Ventilating  Plants.  Second  Edition,  rewritten  and 
reset.  Pp.  ix  4-308;  207  illustrations.  New  York  and 
London:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in. 
$2.50,  each. 

Two  volumes  of  the  new  edition  of  Hubbard's  e.\tended 
treatise  on  power,  heating  and  ventilation  are  now  avail- 
able. The  changes  in  publishers  has  given  a  good  oppor- 
tunity for  complete  revision.  The  former  edition  (re- 
viewed by  the  late  W.  H.  Bryan  in  these  columns  for  Dec. 
1(i,  1909)  was  a  generally  commendable  te.xt,  although 
there  were  necessarily  a  few  debatal)le  points  and  typo- 
graphical slips.  With  such  a  good  foundation  there  has 
necessarily  resulted  a  good  and  useful  treati.se,  though  it  is 
regrettable  that  some  of  the  old  criticisms  still  apply  to 
the  more  general  part  of  the  new  work. 

The  first  volume  presents  elementary  heat  plienomeiia, 
use  of  fuels,  steam  generation,  calculation  of  boiler  ca- 
pacities, design  and  construction  of  commercial  boilers 
and  furnaces,  calculations  of  engine  capacity,  general  fea- 
tures of  commercial  engines,  turbines  and  auxiliary  ap- 
l)aratus,  and  a  few  details  of  power-station  layout.  "\ATiile 
the  discussions  in  general  are  good  for  an  elementary  text, 
yet  some  details  can  hardly  be  passed  without  comment — 
lor  instance,  steam  tables  that  do  not  agree  with  standard 
tal)les  embodying  recent  research,  rating  tubular  boilers 
at  15  .ijq.ft.  of  heating  surface  per  horsepower;  giving 
'■'0%  as  the  common  overload  reserve  capacity,  the  recom- 
mendation of  low  rates  of  coal  combustion,  conflict  be- 
tween one  statement  that  tubular  boilers  require  50%  per 
hp.-lir.  more  coal  than  water-tube  and  another  statement 
that  all  types  have  about  the  same  efficienty  under  similar 
conditions,  etc. 

Volume  II  starts  out  with  .some  elementarj'  explana- 
tions of  theor)'  and  practice  in  hot-air,  hot-water  and 
steam  heating.  A  scheme  is  outlined  for  estimating  prob- 
able heat  loss  from  structures.  Much  of  this  method  is 
empirical  and  good  judgment  and  exj)crience  are  essential 
for  satisfactory  results;  trend  toward  too  low  figures  is 
probably  hcl[)cd  by  a  table  of  transmission  losses  in  which 
the  dissipated  B.t.u.'s  go  up  not  quite  proportional  to 
temperature  difference,  whereas  actually  the  loss  rises  a 
little  faster. 

A  chapter  on  vcntihitioii  uescribes  common  impurities 
in  room  air,  the  quantity  ol'  fresh  air  commonly  supplied, 
cleaning,  distributing,  etc.  It  .should  be  noted  that  the 
older  criticised  figures  for  (|iiantity  needed  have  been  re- 
tained without  change;  these  are  high  in  regard  to  ol)- 
ervr-d  practice  in  schools,  assemblies,  etc. (though  that  may 
be  tlie  fault  of  common  practice)  and  are  Inw  in  reganl  (<> 
the  changes  of  air  per  hour  for  pulilic  rooms.    There  is 


i!o  discussion  of  re-circulated  air,  now  being  extensively 
studied,  or  of  the  cost  of  artificially  securing  the  venti- 
lation obtainable  with  open  windows.  A  couple  of  pages 
arc  devoted  to  the  use  of  anemometers  in  air  measure- 
ments but  no  hint  is  given  that  the  anemometer  is  a 
generally  discredited  and  unreliable  instrument. 

Following  this  more  general  matter,  are  the  chapters 
on  hot-air  furnaces,  steam  and  hot-water  boilers,  fittings, 
direct  and  indirect  steam  heating,  hot-water  systems  with 
gravity  and  forced  circulation,  exhaust-steam  systems, 
fans,  hot-blast  heating  and  ventilation,  special  devices, 
special  building  services,  and  care  and  management.  These 
deal  with  actual  equipment  now  tor  sale  and  are  compre- 
liensive,  practical  and  eminently  useful  though  not  above 
criticism  in  some  minor  details. 


ELEMENTARY  MATHEMATICAL  ANALYSIS;  A  Text  Book 
for  First  Year  College  Students — By  Charles  S.  Slichter, 
Professor  of  Applied  Mathematics,  University  of  Wiscon- 
sin. [Modern  Mathematical  Texts.]  New  York  and  Lon- 
don: McGraw-Hill  Book  Co.,  Inc.  Cloth;  5x8  in.;  pp. 
xiv  +  490;   183  text   illustrations.     ?2.50,  net. 

For  any  engineer  who  is  ten  years  or  more  out  of  col- 
lege this  book  is  to  be  regarded  as  a  ver\-  desirable  piece 
of  recreation  and  instruction  reading.  Its  new  and  u.se- 
ful  feature  lies  in  the  point  of  view,  which  is  distinctly 
ditfcrent  from  that  of  other  mathematical  texts.  Lacking 
the  mathematical  instinct,  we  are  unable  to  define  this 
peculiar  point  of  view.  Professor  Slichter  himself  states 
it  in  the  preface  as  follows:  '"The  emphasis  of  the  book 
is  intended  to  be  upon  the  notion  of  functionality."  What- 
ever this  may  mean,  we  guarantee  that  the  reader  will 


his  mathematical  knowledge.     For  instance,  he  will  find 


come  through  with  a  very  notable  gain  in  the  breadth  of  i| 

the  introduction  to  complex  numbers  particularly  easy. 

Also  he  will  come  nearer  to  having  the  power  of  recogniz-  J 

ing  the  form  of  an  algebraic  curve  on  sight.  1 


LACKAWANNA  STEEL  COMPANY'S  HANDBOOK  for  En- 
gineers, Architects  and  Builders — Containing  General  In- 
formation, Together  with  Diagrams.  Dimensions  and 
Weights  of  Structural  Steel  Sections.  Special  Shapes. 
Merchant  Bars.  Steel  Sheet  Piling,  Standard  Heavy  and 
Light  Rails,  Track  Accessories,  etc..  Manufactured  by 
the  Company,  Buffalo,  N.  Y.  1915  Edition.  Flexible 
leather;  4x7  in.;  pp.  456;  illustrated.     $2. 

To  the  selection  of  matter  customary  in  steel-mill  hand- 
books this  one  adds  considerable  infonnation  on  Lacka- 
wanna interlocking  .steel  sheetpiles  and  also  on  light  rails. 
For  rails  and  splice-bars  (but  not  for  other  sections)  the 
weights  and  dimensions  are  given  in  metric  as  well  as  in 
foot-inch  measure.  There  are  very  full  tables  of  the  ca- 
pacities of  built  columns.  l)oth  box  and  I-section.  For 
many  users  these  tables  will  not  be  quite  as  convenient 
as  they  might  be,  as  they  are  based  on  a  formula  of  the 
Gordon  tyi)e,  while  most  specifications  now  call  for  a 
straight-line  fornu  la.  Among  the  general  tables  at  the 
end  of  the  book,  special  attention  seems  to  have  been  given 
to  tables  for  converting  metric  into  English  measures  and 
the  reverse. 


A  full  icport  of  tlic  Conrcrcnce  of  .-Vmerican  Mayors 
on  i'liblic  I'olicies  as  to  .Municipal  Utilities,  held  at 
Philadelphia,  Penn.,  Nov.  12-11,  1914,  occupies  nearly 
all  of  the  35r  pages  of  "The  Annals  of  the  American 
Academy  of  Political  and  Social  Science''  for  .Tanuarv. 
11)15  {-.mh  St.  &  Woodbind  Ave.,  Philadelphia,  Penn.). 
Most  of  the  papers  and  discu.ssions  dealt  with  state  and 
local   regulations  of  puiilic  utilities  and   with   niunicii>id 
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(ixviii'i'sliip.  licMiIrs  niaviirs,  u  ii\iiiilM'r  of  iik-iiiIh-i'h  of 
|iiilili(-s«'ivi(r  foimiiissidiis,  (•(•oiioiuisl.s  aiiil  |>ul)liiiHt«  took 
|iiiit   ill  tlic  |inuc«'tliiii;s. 

M 

Wood   Presoinratioia 

K'kvikwkk  iiv   K.  J.  Anoikii* 

rilK  l'l{i;si:i{VATH>N  ok  STKtU-THUAl,  TI.MHKU-  Ity  lliiw- 
iiiil  K  WcIhm.  lUrfi-Un-,  KorcHt  l'ro<lui-(H  I.MliDi'iilory,  i'  .S 
Koi.Hl  Sii\li<'  N.w  Viiik  iiikI  l.oii.loii  .Mil  Irnw- Illll 
Hook  Co..  Iiu-.  Clotli;  rtx'.i  In.;  iip.  xlll  (  :I1J;  :ii  llluKlrn- 
llon.s,      j:i.  net. 

Mr.  Weiss,  with  liis  r()i|is  ol'  iil)k'  assistiiiits  al  (lu'  Kor- 
tst    l'nHluit>'    lialxmitniv    al    Mailison.    lias   coiilrilxilctl 
many  valualtlo  data  to  tin'  wooil-itri'scrviii^  industry. 
In  Ills  introdiii  lion  the  author  takes  up  the  tiefinition 

iiid  importance  of  wood  ])re.servati*)n  and  ;,'ives  tlie  pus 
cut  standino;  of  the  wood-pre.servinji  industry  in  tlie 
I'nitod  States.  He  tlieii  di.seusses  llio  factors  wliirh  i  jiu.-e 
tie  doterioration  of  structural  timher;  the  elTect  of  the 
>inicture  of  wood  upon  its  injection  with  preservatives; 
tiie  i>re])aration  of  timlier  for  its  preservative  treatment; 
the  processes  used.  tof,'ether  with  a  description  of  the  dif- 
.  ferent  preservatives;  tlie  construction  and  operation  of 
'       wood-preserving  jdants;  and  the  i)rolongati()n  of  the  life 

'f  all  kinds  of  tiniher  from  decay  and  attack  l)y  in.^ects. 

V  cluipter  is  devoted  to  the  strength  and  ekn-trolysis  of 
Heated  timher  and  another  to  the  u.se  of  sul)stitute.s  for 
treated  timber  and  to  the  protection  of  tiini)er  from 
lire.  In  the  a])pendixes  he  gives  a  de.>i(ription  of  the  many 
dilferent  preservative  processes  and  a  list  of  the  United 
States  patents  from  the  early  part  of  the  nineteenth  cen- 
tury. The  book  is  well  written,  has  a  good  inde.v,  is  e.xcel- 
lently  printed,  and  is  of  equal  value  to  the  e.xperienccd  op- 
erator in  timber  ])reservation  and  to  the  beginner. 

STEAM  CHARTS.  Also  a  Table  of  Theoretical  Jet  Velocities 
and  the  Corrections  of  Mercury  Columns,  wltli  Fifty 
Illustrative  I'roblenis — Bv  K.  t).  Kllenwood,  M,  Am.  Soc. 
jr.  E..  Assistant  I'rofes.sbr  of  Heat  I'ower  Engineering, 
Cornell  University.  New  York:  John  Wiley  &  Sons,  Inc. 
London:  Chapman  &  Hall,  Ltd.  Cloth;  7x10  in.;  pp.  iv + 
91;    illustrated.      $1,    net. 

The  12  steam  charts  here  given  are  plotted  between 
"B.t.u.  per  lb."  and  "Cu.Ft.  per  lb."  and  show  lines  of 
constant-pressure,  constant-quality  and  constant-entropy 
values.  Tliese  charts,  if  put  together,  would  form  a 
larger  chart  in  which  the  heat-content  range  would  be 
from  725  to  1510  B.t.u.  per  lb.  and  the  volume  would  run 
between  1.16  and  2:540  cu.ft.  per  lb.  In  one  corner  of 
every  other  chart  are  plotted  curves  for  "lieat  of  the 
I  liquid"  for  all  pressures.  Two  additional  plates  give 
'  the  external  work  done  during  the  constant-pressure  for- 
mation of  steam  from  water  at  32°  F.  A  large-type  table 
i:ives  theoretical  velocities  of  steam  expanding  in  a  fric- 
tionless  nozzle. 

Besides  the  tables,  the  book  contains  a  limited  text  on 
thermodynamics.      Under   "fundamental    principles"   are 
■'lief  explanations  of  pressure-volume  and  temperature- 
iitropy  diagrams,  adiabatic  expansion  and  compression, 
intrinsic  energy,  steam  formation  at  constant  jires.sure, 
!j       heat  of  the  liquid,  total  heat,  saturation  curves,  proper- 
ties of  superheated  steam,  etc.     The  ])reparation  and  use 
of  the  steam  charts  is  explained  in  detail.    Text  and  tables 
on  barometric  corrections  for  temperature,  altitude,  grav- 
ity variation  and  capillarity  are  given  prominent  place. 
The  autlior  lias  built  up  a  convenient  tool  for  those  en- 


;:iiii«M>  who  have  to  make  many  lalcnlntioiift  in  which  (.-n- 
It  r  the  properties  of  Miliiraled  or  huperheatxd  steam.  Th<! 
(liariK  are  plotted  <iii  Hulliciently  large  scale  to  be  accu- 
rate an<l  easily  read.  'I'hc  range  of  the  chartH  is  larger 
than  (he  comnion-iiHage  recpiireiiieiits  of  today  and  thin 
givcH  a  resurvo  for  future  developmeiitH.  The  Hubdi- 
viHion  into  page  niiitn  makcH  the  set  easy  to  handle.  The 
main  eoiirdiiiateH  useil  give  probably  better  <lefined  values 
from  tlie<ur\eH  than  those  of  the  laiiiiliar  cliarts  based  r)ri 
heat  and  entropy. 

y. 

.MoUKIt.V  <ITV  l'LA.NNI.N<;  A  \  I  >  .M  A  I.S'TK.NANCE — By  Frank 
KiicNliT,  iiiitlior  «f  ".Slcaiii  l';i<'<lrlc  Tower  TlantH," 
"llydroi'lec-lrlc  DcvelopnientM  ami  HnKliK-erlnK"  and  "Tlio 
I'rlr..  of  Inelllclency."  New  York:  McHrlde,  NaMt  &  Co. 
Cloth;    7x10  In.;    p.    xlx  +  32'.t;   200   llluHtratloiiH.      |fi,   net. 

("AltltVI.NU  OUT  TlIK  CITY  I'LAN:  The  Tr.ictlcal  Application 
of  American  Law  in  the  Kxecutlori  of  City  I'lanw— Hv 
Flavi'l  .4hurlli-rr.  of  the  UoHton  Har,  in  collaboration  with 
Frederick  Law  OlinHtcd,  Fellow.  American  Society  of 
LundHcapo  ArchltectH.  New  York:  Survey  AsHOciateH, 
Inc.,  id:,  K.  22d  St.  Cloth;  .5x8  In.;  pp.  Ix  4  349.  $2,  post- 
paid. 

By  broadening  the  title  and  scoi)e  of  his  volume  1)0- 
yond  that  of  the  usual  work  on  city  planning  .Mr.  Koester 
has  taken  in  not  only  .such  topics  as  civic  centers,  street 
.system.s,  harbors,  bridges,  tran.sportation  and  garden  citie.s, 
hut  also  ])ractically  the  whole  range  of  municipal  activi- 
ties. With  so  ambitious  a  program,  the  treatment  of  many 
of  the  topics  is  necessarily  brief.  Thus,  in  fifty  pages  on 
''City  Construction  and  Maintenance"  we  have  notes  on 
street  construction,  .sewers,  care  of  streets,  refuse  disposal, 
water-supply,  gas-supi)ly,  electric  generating  plants  and 
electric  street  railways. 

The  many  halftone  views  are  handsomely  reproduced, 
the  plans  and  diagrams  are  generally  .satisfactory,  the  ty])e 
is  large  and  the  pre.s.swork  and  binding  good. 

Although  the  book  falls  sliort  of  the  author's  preten- 
tious claims  for  it  in  his  preface,  it  should  be  .serviceable 
to  many  who  are  without  other  books  on  city  planning  and 
who  wish  at  the  same  time  to  get  a  general  idea  of  that 
subject  and  of  municipal  public  works  as  a  whole.  Seri- 
ous students  of  city  planning  would  be  better  .served  by 
Robinson's  "Modern  Civic  Art"  or  by  one  of  two  recent 
British  works,  Unwin's  "Town  Planning  in  Practice"  and 
Trigg's  "Town  Planning."  Tlie  liook  now  before  us  is 
more  fully  illustrated  tlian  any  of  the  three  just  named 
but  is  essentially  a  compilation,  wliile  tlie  books  by  Pob- 
inson,  Unwiii  and  Trigg  are  written  by  men  of  ex])ericiice 
and  reputation  as  town  planners. 


•Superintendent    of    Timber    Preservation,    B.    &    O.    RR.: 
■^Pcritary-Treasurer.  American   Wood   Preservers    Association. 


Tlie  legal  and  certain  administrative  aspects  of  town 
planning  are  reviewed  by  Mr.  Shurtleff,  with  special 
reference  to  the  diverse  statutory'  and  constitutional  pro- 
visions which  are  so  marked  a  feature  of  municipal  affairs 
in  the  United  States.  The  value  of  the  study  is  increased 
by  coin]iarisons  of  fundamental  American  and  European 
principles  and  practice.  Mr.  Olmsted  had  a  guiding 
hand  in  the  collection  of  the  material  and  in  sha])ing  the 
conclusions  drawni. 

The  main  topics  of  the  book  are  methods  of  public  ac- 
quisition of  land  and  the  distribution  of  its  cost,  excess 
condemnation,  the  use  of  the  police  ]iower  and  tlie  work 
of  administrative  agencies  in  the  execution  of  the  city 
plan.  Useful  ajipendixes  cite  American  legislation  and 
court  decisions  in  detail  and  give  e.xtracts  from  a  report 
on  English  and  Continental  systems  of  taking  land  for 
jMiblic  purposes.    The  chapter  on  administrative  agencies 
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contains  a  list  of  cities  having  official  planning  conunis- 
sions. 

In  discussing  assessments  for  benefits  the  author  ap- 
pears to  have  overlooked  some  of  the  most  valuable  ma- 
terial on  the  subject — perhaps  because  it  was  so  close  at 
hand.  We  refer  to  the  illuminating  report  on  sewer 
assessments  prepared  some  twenty  years  ago  by  F.  Herbert 
Snow  for  Brockton,  ilass.,  and  to  the  symposium  on  the 
same  general  subject  presented  a  few  years  later  before 
the  Boston  Society  of  Civil  Engineers  and  printed  in  the 
'•.lounial  of  the  Association  of  Engineering  Societies." 


USE  OF  W'ATKR  IX  IRRKIATIOX — By  Samuel  Fortier,  Chief 
of  Irrigation  Investigations,  Office  of  Experiment  Sta- 
tions, U.  S.  Department  of  Agriculture.  New  York  and 
London;  McGraw-Hill  Book  Co.,  Inc.  [Agricultural  En- 
gineering Series.]  Cloth;  6.\9  in.;  pp.  xiii-t-265;  71  illus- 
trations.     $2,  net. 

THE  PRINCIPLES  OF  IRRIGATION  I'RACTICE — By  John 
A.  Widtsoe.  President  of  the  Utah  .\gricultural  College. 
New  York:  The  llacmillan  Co.  London;  Macmillan  & 
Co.,  Ltd.  [The  Rural  Text-Book  Series.]  Cloth;  5x8  in.; 
pp.  XXV -{-496;    l"y   illustrations.      ?1.75,   net. 

These  two  books  are  in  a  measure  supplementarj',  either 
one  to  the  other,  according  to  the  main  interest  of 
the  reader.  Mr.  Fortier,  as  his  title  implies,  deals  pri- 
marily with  the  use  of  water  in  irrigation  and  Mr. 
Widtsoe  with  agriculture  aided  or  made  possible  by  irri- 
sration.  The  general  run  of  engineers  will  find  Mr.  For- 
tier's  book  of  more  interest  and  value  than  the  one  by 
Mr.  Widtsoe,  unless  they  are  in  more  need  of  informa- 
tion on  the  agricultural  than  on  the  engineering  phases 
of  irrigation. 

Mr.  Fortier  takes  up  in  succession  the  irrigated  farm, 
equipment  and  structures,  methods  of  preparing  land 
and  applving  water,  water  waste,  measurement,  delivery 
and  duty,  and  the  irrigation  of  staple  crops. 

}.Ir.  Widtsoe,  with  more  space  at  his  disposal,  has  four 
chapters  on  water  and  soils,  six  on  water  and  plants,  five 
on  irrigated  crops,  and  five  on  "miscellaneous"  topics. 
The  latter  deal  with  the  duty,  measurement  and  division 
of  water,  over-irrigation  and  alkali,  irrigation  in  humid 
climates,  tools  and  devices,  irrigation  history,  and  per- 
manent argiculture  under  irrigation — subjects  to  which 
the  larger  part  of  Mr.  Fortier's  book  is  devoted.  Ap- 
]»endi.\es  contain  some  tables  of  water  constants  and  Cip- 
]«)lotti  weir  discharges.  Reference  lists  are  appended  to 
each  clia)»t<'r  of  Mr.  Widt.soe's  book. 

Each  book  contains  a  goodly  number  of  well  chosen 
illustrations.  Naturally,  Mr.  Fortier  gives  more  of  tlic.-c 
whiili  will  be  directly  useful  to  the  engineer  than  does  ]\Ir. 
Widtsoe. 

A  subject  not  mentioned  by  Mr.  Fortier  and  inade- 
quately treated  l)y  .Mr.  Widtsoe  is  the  use  of  sewage  for  ir- 
rigation. Strangely  enough,  the  latter,  while  mention- 
ing sewage  irrigation  at  Edinburgh.  Scotland,  and  at 
Milan,  Italy,  does  not  direct  attention  to  any  of  the 
American  .sewage  farms,  the  chief  of  which  has  been 
owned  and  operated  for  years  i)ast  by  Pasedena,  Calif.; 
nor  does  he  list  in  hi.s  references  Raftcr'.s  two  Water  Sup- 
ply and  Irrigation  Papers  (U.  S.  Geological  Survey)  on 
Sewage  Farming. 

Mr.  Fortier's  remarks  on  insuring  the  purity  of  drink- 
ing water  on  irrigated  farms  are  inadequate  and  to  some 
may  be  misleading. 

Finally,  each  book  will  doubtless  bo  accorded  a  welcome, 
Mr.  Fortier's  as  one  of  a  new  "Agricultural  Engineering 


Series""  being  brought  out  under  tiie  consulting  editor- 
ship of  E.  B.  ^IcCormick,  Mechanical  Engineer,  Office  ot 
Public  Roads,  Washington,  D.  C,  and  Mr.  Widtsoe's  as  an 
addition  to  "The  Rural  Text-Book  Series"  which  has  been 
appearing  for  some  years  past  with  L.  H.  Bailey,  of 
Ithaca,  N.  Y.,  as  editor. 

THE  MECHANICAL  PROPERTIES  OF  WOOD;  Including  a 
Discussion  of  the  Factors  Affecting  the  Mechanical  Prop- 
erties and  Methods  of  Timber  Testing — By  Samuel  J. 
Record,  .\ssistant  Professor  of  Forest  Products,  Yale  Uni- 
versity. New  York:  John  Wilev  &  Sons,  Inc.  London: 
Chapman  &  Hall,  Ltd.  Cloth;  6x9  in.;  pp.  xi-|-165;  5L 
illustrations.      $1.75,   net. 

Written  as  a  textbook,  this  little  work  nevertheless 
can  serve  as  a  useful  manual  on  the  strength  of  wood 
and  the  various  factors  which  influence  it — from  mois- 
ture to  parasites  and  preservatives.  For  the  engineer's 
])urposes,  the  second  half  of  the  book,  dealing  with  tim- 
ber te.sting  and  related  matters,  is  probably  not  necessary, 
and  e.xcept  for  a  set  of  important  tables  at  the  back  of 
the  book  all  that  follows  p.  87  is  of  service  mainly  for 
instruction  purposes.  Some  engineering  readers  may 
find  themselves  suspicious  of  the  figures  given  by  tlie 
author,  when  they  note  that  the  strength  of  cast  iron  and 
"iiigh-grade  bessemer  steel"  is  quoted  from  tests  made 
half  a  century  ago,  and  when  they  run  across  the  state- 
ment that  "in  a  wooden  truss  bridge  the  tension  mem- 
bers are  steel  rods."  However,  all  the  figures  and 
experimental  facts  concerning  wood  given  in  the  book 
are  based  on  recent  and  authoritative  work,  as  the  inves- 
tigations of  the  Forest  Service,  and  thus  merit  entire 
confidence. 

^. 

HA.VDBOOK  OF  TABLES  AND  FORMULAS  FOR  ENGINEERS 
— Compiled  by  Clarence  A.  Peirce.  Instructor  in  Power  En- 
gineering, with  Mathematical  Sections  by  Walter  B.  Car- 
ver, Assistant  Professor  of  JIathematics,  Cornell  Univer- 
.slty.  New  York  and  London:  McGraw-Hill  Book  Co.,  Inc. 
Flexible  leather;  4x7  in.;  pp.  x-t-168;  illustrated.  $1.50, 
net. 

As  a  useful  and  compact  little  compendium  of  mathe- 
matical notes  and  table.* — logarithms,  roots,  integrals, 
plane  curves,  etc. — this  book  will  find  many  friends.  A 
chapter  on  laws  and  formulas  of  mechanics,  and  tables 
of  physical  and  chemical  properties  of  substances,  will 
also  be  appreciated.  There  are  also  a  few  pages  on  gages, 
bolt  and  nut  dimensions,  pipe  fittings,  and  the  like,  as  a 
special  feature,  and  a  MoUier  entroi)y  chart;  some  of  this 
matter  is  not  congruous  with  the  re.st  of  the  book,  but 
its  inclusion  does  not  seriously  reduce  the  utility  of  the 
work. 

.STRENGTH  OF  MATERIAL.*!— By  Arthur  Morley,  M.  I.  Mech. 
E.  Third  edition.  New  York  and  London:  Longinan.s, 
Green  &  Co.  Cloth;  6x9  in.;  pp.  ix-f  497;  244  illustrations. 
$2.50,  net. 

As  a  well-written  treati.se  on  the  .sfreiigtli  of  materials 
this  work  claims  a  place  among  tlie  rather  few  English 
textbooks  of  quality  that  appeal  to  the  American  engi- 
neer. It  deals  with  a  number  of  problems  not  found  in 
the  ordinary  college  text  on  ai)plied  mechanics;  among 
them  curved  members,  pipes,  disks,  flat  i^lates,  etc.  The 
moment  area  method  is  used  to  a  considerable  extent,  fol- 
lowing a  tendency  also  evident  in  this  country. 

COAL   GAS    RESIDUALS— Rv    Frederick    H.    Wagner.    M.    Am. 

Soc.   M.    E.,   author  of    '•Hla.st-Furnacc   Gases."     New    York 

and   London:   Mc(Jraw-Mlll    Hook  Co.,   Inc.     Cloth;   6x9   In.; 

pp.   xl-hl7y;   44    Illustrations.      $2,   net. 

A  Ixtok  on  coal-tar  |>roducts  and  prtx'C.s.ses  is  of  tinu-ly 

interest  in  view  of  the  present  inquiries  into  our  failure  to 

build  up  an  American  coal-tar  dye  and  drug  industry  ami 

(uir  reliance  largely  on  German  plants.     The  author  here 
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^ivi'>  Minic  rundaiiu'iital  iMloriiuitKiu  alioiit  tlu'  rln'iiiinil 
011(1  physical  inopt'ilics  ami  ttmimitn  uses  of  tin-  Iradiiij^ 
n'covi'ry  pnxiiicts  of  coal  and  proclurcr  ;{as— tnr  pitch  ami 
oiU,  napthalciio,  cyaiio^'i'ti.  aiiiiiionia  and  lirnMtl.  Itiil  tin- 
most  tif  (he  hook  is  dovotcil  to  dcscrihiii;;  and  disciiSHiiig 
thr  pii)ct'sscs  and  appliaiurs  iisod  in  iccoM-rinK  tliosu 
comiMUimls.  I'nrti<  ular  stress  is  laid  <in  tlie  work  iif 
Waltlicr  I'VM  whose  ^jrreatest  feat  was  the  cvoliititui  of  a 
system  for  simidtaneoiisly  freein;;;  ;;as  from  tar  and  sep- 
arating: the  crude  tar  into  uroiip  constituents.  There  are 
many  data  on  reco\er\    piant.'^  in  .\merica  and  aliroad. 

1  \TU:iJIAI.S   OK    MACHIN'i;.^— Hy    An>i<il  \V     .Smilh.    IHrcclor 

of  SIMi-.v  t'oMi-m-.  Ciirni'll   riilvcrMlty  Sccoiul  <<(lltlnn,   ro- 

wiittfiv      .N<-\v    Voik;    .lohii    Wiley    .lir  .SoiiH.    Inc.      I.onilon: 

('hiipniiin  .V   lIi\U,  l.(<l      I'lotli:   r>x^  nt.;  pii.   v  f  :!ir>:  3(>  lUUB- 
tnitloti.M.      $1  LTi     net. 

Prof.  Sniitli  lias  revised  his  very  interesting  lirief  treat- 
ise on  niotallic  materials,  adherin;:  in  ;.'cneral  to  his 
orifjinal  plan.  The  first  part  contains  a  review  of  the 
use  of  fuels,  descriptions  of  electrical  furnaces,  a  cata- 
lofT  i>f  refractories  and  an  outline  of  the  nietallur^ry  of 
iron,  steel,  copper,  tin.  /.inc.  etc.  The  .second  part  ^fives 
an  elementary  di.siussion  of  stresses,  strains  and  testinj,' 
metiiods.  and  reviews  the  chemical  and  mechanical  pro])er- 
ties  of  iron,  steel  and  non-fernnis  alloys.  A  final  chapter 
very  «>ncisely  gives  the  i)artieular  services  for  which 
such  inet«ls  as  hi<;h-speed  tool  and  other  special  steels, 
WTOUirht  iron,  nialleahie  cast  iron.  i)ronzes,  white  metal, 
etc..  would  he  selected. 

Some  interestiuji'  illustrated  historical  and  descriptive 

notes  on   cast-iron   pipe,   toj^ether  with  standard   specifi- 

itions  and  a  variety  of  n.seful  tables,  occupy  a  con.sid- 

ahle  i)ortion  of  the  new  general  catalog  of  the  United 
^tates  Cast-iron  Pipe  &  Foundry  Co.  (Burlington,  N.  J.). 

Hules  for  "Setting,  Repairing  and  Testing  Water  Me- 
ters" have  been  publislied  as  a  16-pagc  illustrated  jiam- 
phlet  by  the  Buffalo  :Meter  Co.  (2!)C  Terrace,  Buffalo. 
N'.  Y. ).  They  contain  much  information  of  u.se  to  water- 
works men  havinu-  to  do  with  meters. 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale,  and  the  price  is  known  by 
the  editor,  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all,  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
Inclosinpr  postage.  Persons  who  are  in  doubt  as  to  the  means 
to  bo  pursued  to  obtain  copies  of  the  publications  listed  In 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  papers  privately  printed,  then 
to  the  author  or   other   person   indicated   in   the   notice.] 

A.MERICAN  RAIT.WAY  MASTER  MECHANICS'  ASSOCIATION 
— Report  of  the  I'roceedinRs  of  the  47th  .\nnual  Conven- 
tion, .Atlantic  Citv,  X.  J.,  June  l.".-17,  1914.  Chicago,  111. 
(1112  Karpen  BUIm:.):  Jos.  \V.  Taylor,  Secy.  Cloth;  fix!* 
in.;   illustrated.     Part   1,  pp.   660;   Part   2,   pp.   661-104.1. 

A.MERICAN  SEWERAGE  PRACTICE:  Vol.  II,  Construction  of 
Sewers — Bv  Leonard  Metcalf  and  Harrison  P.  Eddy.  New 
York  and  London:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9 
in.;  pp.  x-(-rj64;  ISl  illustrations.     $4,  net. 

A.N'NUAL   REPORT  OF   THE   RIVERS   AND  LAKES  COMMIS- 
SION OF  ILLINOIS.  19i:!-1914 — Chicago:  The  Commission, 
Room    l.">34,    60S    S.    Dearborn    St.      Cloth;    6x9    in.;    pp.    60; 
Illustrated. 
The   Commission   has   broad   supervisory  control   of   all    the 
waters  of  Illinois,  as  regards  use  for  navigation,  power,  sew- 
age disposal  and  the  preservation  of  natural  beauties. 
I>IE  BETRlESBl'CHFrHRlNG    EINER    WERKZEl'G.MASCH- 
INEN-FABRIK    PROBLK.ME    U.ND    LDSU.M  1  E.\— Von    Dr.- 
Ing.   Manfred   Seng.     Berlin:  Julius  Spriniter.     Cloth:  8x11 
in.;    pp.    vi  +  87;    3    text    figures    and    41    blank    forms.      5 
marks. 


CANADIAN    "WATIMl    ItEHOI'lll'EH    PAPKIt.S"      (Mlawii,   Ont.: 

Wiitrr  I'owiT  llraiK'h,   |i>|iiirliMi'n(  nf  lln-  Inlnrlor,  (Jiinudit. 

I'lipi'r;   7x10  In  ;   llliiKlnili-il 

No.  I  Itiillwiis  M»lt  llydriiMraphlc  Hurv<-y  fur  I'.)||-I2 — 
Hy    !•     A     (■•iirnDM,   Clilil    i;ii«ini»<T.      Pp.    .'rfil. 

No     7      .Mnnllohii     WiiliM     PowirN      Hy    |l      I,     McLfUli,    H.    8. 
Hi'iivll    ami    J     T     .toloiNion,    for    (h<-    .Miinltoliii    Public 
I'inilli'H    CiiiiinilKHliin.       P|i     214. 
THE    CHEATHi.V    ok    WKALTII.    .\l«d<Tn     Einrli.ncy    .Mi-IIioiIm 

Aiialyxirl    anil    Aiiplli<l      My    J      II      Lock  wood.      Clndnnall, 

Ohio:    Slamlard    PublliiliInK    Co       Cloth;    r>xH    In.;    pp.    22r>. 

)l.    ml 
KLKMENTH   oK    II VHItAlIM<*K— Hy    H.    10.    Hlociim,    I'rolVtiHor 

of    Apjilicd    Mathi'tnallcH   In    lhi<    I'nlvcrHlly   of   Clni-lnnall. 

Ni'W     Voik    an<l    l.on.lon:     .McGraw-Hill     Hook    Co.       Cloth; 

(1x9    In.    |ip     \l    f^294:    2111    llliiMtriilloMH       $2  .Mi,    net. 
FINAL  HKPi'llT  (IK  THE  CoNSTltl  i  TK  iN  OK  THE  TI.MALo 

IHKIG.VlloN    Plt(i.lECT  to   tin-    li.Mirt    Land    Hoaril   of   Ihi- 

Slnli'     of    ori'K"ii--Hy    ().     LaiirKaurd,     Proji-d     lOnglneer, 

l.aiillau',    Ore.      Paper;   Axil    In.;    pp.    90;    llliiHtrat<'d. 
KLOon    PROTECTION    IN    INHIANA— Hy    W     K     llatl     ProfeH- 

Bor    of   Civil    I'lnKlneorliiK,    Purdue    I'nlverMlly;    (^lilef    lOn- 

fltier-r,     liirllana     Klood     CoiiiinlHHion.        liidlaiiapollH,     Ind: 
ndliina    Hureaii    of    LeKlHliitlve    Information,    Slate    HouHe. 
Hulletln    No.    4.      Paper;    r.xS   In  ;    pp.    .'.0;   IliUHtr.iKfl. 
An   aliMtract.   In   nonleclinlcal   languaKe,  of   the    rorthcoiiilng 

report    of   tlw   CoiniiilHHlon        .No   rr'i'OiniiieiiilallonH   are    Ineliidi-d. 

THE  JOI'KNAL  OF  THE  IRO.N  AND  STEEL  IN.STITL'TE— 
Eillted  bv  Giorgc  C.  Lloyd,  Se.ret.iry.  .No.  II,  1914,  Vol 
.\C.  London:  oiIIcch  of  the  Institute,  2S  Victoria  St.,  and 
E.  &  K.  N.  Spon,  Ltd.  .New  York:  Spon  &  Chamberlain. 
Cloth;    6x9    In  ;    |ip.    14s 

KANSAS  .STATE  HOARD  OF  H  EALTH— Seventh  Biennial  Re- 
port, or  the  29th  and  3ntli  Annual  Ueports,  from  June  30, 
1912,  lf>  .lune  30,  1914.  Topoka,  Kan.:  S.  J.  Crumbine. 
M.   !>..   Secretary.      Cloth;   6x9  In.;  pp.   1X4. 

LEGAL  PRINCIPLES  OF  PUBLIC  HEALTH  ADMINISTRA- 
TION—  Hy  Henry  Blxby  Hemenway,  M.  D.,  Kellow,  Amer- 
ican Academy  of  Medicine;  Kellow,  American  Medical 
Association;  Member,  American  Public  Health  Associa- 
tion;  Member,  Ainerlcjin  Association  of  Railway  Sur- 
geons; Member,  American  .Statistical  Association.  Intro- 
duction by  John  Henry  Wiginoro,  Dean,  Northwestern 
I'nlverslty  Law  School;  Illinois  Commissioner  on  Uniform 
State  Laws.  Chicago:  T.  H.  Flood  &  Co.  Cloth;  6x9  in.; 
pp.    xxxvl  +  S."9.      $7.50,    net. 

LIST  OF  WORKS  IN  THE  LIBRARY  RELATING  TO  OXY- 
ACETYLENE  WELDING — New  York  Public  Library,  Fifth 
Ave.   and    42d   St.      Paper;    7x10   In.;   pp.   34. 

NATIONAL    STANDARD    HOSE    COUPLINGS    AND    FITTINGS 

FOR    PUBLIC   FIRE   SERVICE— Washington,    D.    C:    U.   S. 

Bureau   of   Standards.     Circular   No.    50.      Paper;    7x10   in.; 

pp.  23:  Illustrated. 

Reviews  the   movement  for  standardization    begun    in   1873. 

following    the    Boston    fire    of    1S72;    gives    the    standards    for 

hose  couplings  and    for  the   operating   nut    for   hydrant   stems 

a<lopted  by  a  dozen   national   societies;  and  gives  a  list  of  2X1 

cities   which    have   ,Tdoi)ted    the   national    standard. 

NEW  TIME  SAVERS  IN  HYDRAULICS  AND  EARTHWORK— 

By   C.    E.    Housden,   Late    .Superintending    Engineer,    Public 

Works   Department,   India,   and   Sanitary   Engineer   to   the 

Governments   of   Burma   and    Eastern   Bengal   and   Assam. 

New    York    and    London:    Longmans,    Green    &    Co.     Cloth; 

5x7    In.      $1,    net. 

Part    I:   Scales  for  Ascertaining   the   Dimensions   of  Pipes, 
Drains  and   Sewers.      Pp.   16;    5    plates.      Published  sep- 
arately,  .as   noted    under   "Publications   Received,"    En- 
gineering  .N'ews,  Sept.   17,   1914.  p.   614.      60c. 
Part    II:   Rapid    Earthwork   Calculation.      Pp.   31;   4    plates. 
Published    separately,    as    noted    under    "Publications 
Received,"    Engineering   News,    Dec.    24.   1914     n     128S. 
50c. 
In     his    preface     to    Part     1,     the    author     states    that     the 
•Scales"   are   taken    from   his   "  "Water   Supply"   and    'Drainage' 
Systematized  and  Simplified,  in  which  work  their  construction 
is   fully  explained."     A  review  of  this  book   was  published   in 
Engineering   News,   Feb.   13,   1913,   p.   331. 

Part  II  is  claimed  by  the  author  to  embody  improvements 
in  earthwork  calculation  suggested  bv  a  careful  reconsider- 
ation of  his  ""Practical  Earthwork  Tables,"  reviewed  in  En- 
gineering News,  Apr.   16,   190S,  p.   441. 

THE  PRODUCTION  OF  IRON  ORE.  PIG  IRON  AND  STEEL 
IN  1913— By  Ernest  K.  Hurchard.  (Part  I  of  ""Mineral 
Resources  of  the  United  States,  1912.")  Washington, 
D.  C. :  U.  S.  Geological  Survey.  Paper;  6x9  in.;  pp  201- 
338;  illustrated. 

STRUCTURAL  ENGINEERING— By  J.  E.  Kirkham,  Professor 
of  Structural  Engineering,  Iowa  State  College;  Consult- 
ing Bridge  Engineer,  Iowa  Highway  Commission-  for- 
merly Designing  Engineer  with  American  Bridge  Co. 
Chicago:  The  Myron  C.  Clark  Publishing  Co.  London-  E 
&  F.  N.  Spon,  Ltd.  Cloth;  6x9  in.;  pp.  iv-|-669;  432  texi 
illustrations.     $5.  net. 

STRUCTUIiAL  STEEL  DRAFTING  AND  ELEMENTARY  DE- 
SIG.\--I!y  ("has.  D.  Conklin,  Assoc.  M.  Am.  Soc.  C  E  In 
Charire  of  Structural  Design,  ("ooper  Union  Schools,  New 
York  City.  New  York:  John  Wiley  &  Sons,  Inc.  London: 
Chaimian  &  Hall,  Ltd.  Cloth;  9x12  in.;  pp.  vii -4-154;  151 
illustrations.     $2.50,  net. 

WATER-SUPPLY    PAPERS,    U.    S.    GEOLOGICAL    SURVEY— 

Wishington,  D.   C.      Paper;   6x9   in.;   illustrated. 

No.  330:  Surface  Water  Supply  of  the  United  States,  1912: 
Part  .X,  The  Great  Basin — By  F.  F.  Henshaw,  E.  A. 
Porter  and   G.   C.  Stevens.      Pp.   275. 

No.  335:  Geolo^•y  and  Underground  Waters  of  the  South- 
eastern Part  of  the  Texas  Coastal  Plain — Bv  .Alex- 
ander  Deussen       Pp.    365. 

No.  34S:  Profile  Surveys  in  Hood  and  Sandy  River  Basins, 
Oregon — -Prepared  under  the  Direction  of  R.  B.  Mar- 
shall, Chief  (Jeographer.      Pp.    S. 

No.  366:  Profile  Surveys  of  Snoqualmie.  Sultan  and  Skv- 
komlsh  Rivers.  Washington — Prepared  under  the  D'l- 
rcction  of  R.  B.  Marshall. 
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In  the  past  many  methods  liave  been  employed  to  brin;i 
hack  to  the  vertical  position  tall  columns  such  as  chim- 
neys, shafts,  towers,  and  the  like,  which  after  construc- 
tion have  leaned  or  settled 
out  of  plumb.  The  procedure 
has  often  been  very  expen- 
sive and  hazardous  as  well  as 
slow;  in  the  case  of  chinmeys 
it  has  necessitated  siiutting 
down  the  boilers  and  a  conse- 
quent loss  in  output  of  the 
manufacturing  plant.  A  new, 
unique  and  inexpensive  meth- 
od was  recently  employed  to 
straighten  quickly  a  100-ft. 
factory  chimney  in  Brooklyn, 
N.  Y.,  without  interruption 
to  the  plant. 

The  Problem 

Under  one  side  of  the  foun- 
dation the  soil  had  softened, 
and  settlement  had  taken 
place,  due  to  leakage  from  a 
water  pipe  near  the  foot  of 
the  foundation  whose  exist- 
ence had  l)een  forgotten.  Fig. 
1  shows  the  leaning  chimney. 

To  excavate  on  tiie  low  side  of  the  foundation  to  the 
depth  of  the  footing  course,  cril)  under  it,  and  attempt  to 
jack  the  structure  back  plumb,  would  have  involved  large 
cost,  loss  of  time,  and  not  a  little  risk.  The  great  weight 
of  the  100-ft.  column  and  the  ad- 
ditional pressure  due  to  the  lean- 
ing would  have  required  ])()vverful 
jacks  and  a  substantial  footing  to 
jack  against.  There  would  have 
been  danger  also  of  cracking  the 
unrcinforced  spread  foundation, 
and  additional  foundation  would 
have  had  to  be  placed  before  the 
jacks  and  crii)bing  could  have 
been  removed  safely. 

Anotiier  nietiiod  to  straighten 
;i  h.-aning  chimney,  employed  to 
some  extent  in  Europe,  is  to  saw 
out  a  course — or  a  portion  of  a 
fourse — of  brickwork  on  the  side 
of   tlio   coiuniiis   away    from    tin- 


Fi<i.  1.     Lkan'ixo  Chim- 

XKY   IN'   Brooklyn . 

100  Ft.  High 


direction  of  lean,  in  wedge-shape  with  an  ordinary 
two-man  crosscut  saw,  and  allow  the  portion  of  the 
chimney  above  the  cut  to  settle  back.  This  method 
is,  to  say  the  least,  not  entirely  satisfactory  nor 
does  it  remedy  the  defect  entirely,  as  the  portion  below 
is  still  out  of  plumb  and  the  bearing  surface  of  the  foun- 
dation footing  is  not  brought  to  the  horizontal.  For 
these  reasons  these  two  methods  were  abandoned. 

The  chimney  was  in  operation,  so  it  was  not  possible  to 
determine  the  amount  of  its  lean  by  ])lumbing  to  a  center 
on  the  inside.  The  deviation  from  the  vertical  was  there- 
fore determined  with  a  transit  by  a  simple  triangulation ; 
it  was  found  to  be  ISi/^  in.  From  this  figure,  with  the 
known  height  of  the  chimney,  it  was  determined  that  the 
toe  of  the  footing  on  the  high  side  must  be  settled  2% 
in.  on  a  line  exactly  opposite  the  direction  of  the  lean. 
The  problem  was  to  remove  just  enough  earth  between 
the  center  of  the  foundation  and  the  toe  of  the  high  side 
to  gradually  settle  the  foundation  back  2%  in.  at  the  toe. 
Levels  were  taken  on  the  high  side  and  an  indicating 
plumbline  fastened  to  the  side  of  the  chimney. 

How  THE  "Work  Was  Done 

A  trench  was  excavated  on  the  high  side  to  the  depth  of 
the  foundation,  about  4  ft.,  the  length  of  the  trench  equal 
to  the  stputre  side,  and  its  width  equal  to  half  the  width 
of  the  foundation,  or  about  8  ft.  Four  2-in.  wrought-iron 
pipes,  8  ft.  long  (half  the  width  of  the  foundation),  were 
sharpened  sawtooth  fashion  at  one  end.  These  pipes  were 
successively  driven  under  the  high  side  of  the  foundation 
near  its  center  (Fig.  2),  then  withdrawn,  and  emptied  of 
the  material  in  them  by  driving  a  steel  rod  through  the 
pipe.  Successive  insertions  were  made  about  a  foot  apart. 
As  the  ])i])es  were  withdrawn,  the  earth  adjacent  to  the 
pipes  crushed  into  the  holes  left  by  the  withdrawn  pipes. 

In  this  way  but  a  small  (]uantity  of  earth  was  removed 
at  a  time,  and  but  a  small  (luantity  gave  way  at  a  time; 


_  jrth  from  beneath  — 
high  side  of  foundation 


•KnKltippr,  AlnhoMH  f^uxtoiUH 
Chimney  f'otmtructlon  Co.,  9!»  Nuhhuu 
St..   New  York   City, 


Fi(i.  •.'.    Ml  iiioDDK  l>i:\i()viN(i  Earth  i'ndi:!!  Hkih  Siuk  ro  Brino  thk 
(.'hIiMnkv  Hmk  to  I'm  mu 
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tlio  Mclilin^  in  I  iirit'il  jiisi  wlicir  wiiiiifil.  'I'lic  iliiiiiiioy 
Hottli'd  liack  •;ni(liiall,v,  witli  no  Hliork  or  no  ilan^M'.  Tin- 
ntnoiint  of  scltlcincnt,  \{>*  ilircclioii,  nml  llit*  rapitlily  of 
wttli'iiu'iit  \V(«n>  always  in  alisoliit4>  control.  Thr  li-lltalf 
plniiili-l)oli  ^avc  IIk'  iliicclioii  a.s  well  as  tlic  annuinl  of 
movcMUcnt. 

At  one  |M'rioil  of  tlic  o|icration,  tlic  iliinincy  lH';;an  lo 
Bettlf  .slij;litly  out  of  line.  It  wa.s  only  nocrHKury  to  drive 
tho  |)i|U's  more  often  at  a  certain  point  to  lirin^  tlie  shaft 
Imck  to  line. 

When  the  colunin  was  a;;aiii  pinnili,  the  trench  was  lilleil 
up.  'I'he  nniler^roiind  leak  in  the  drain  |iipe  had  lieeii 
previously  sto|>ped  to  prevent  further  softtMiin^i  of  the 
earth  on  one  side.  The  chiniiu-y  ha.'*  since  renniined 
iutnet. 

The  work  was  done  liy  the  .\lphons  Ciislodis  Cliimnev 
ronstnulion  Co..  tif  New  ^'ork.  The  nictliod  was  deviled 
by  the  writer,  in  that  company's  eni|iloy. 


SpecilRicatioii&s    for    Uirr^Dforsim 
Scipeeias  for  Soil  Tessts* 

Tile  followinj^  specidi  ations  for  screens  lia\e  liceii 
adopted  hy  a  (onnnittee  of  the  American  Society  of  Civil 
Knjrineers  on  Roariuir  Power  of  Soils  for  Foundations,  in 
an  atteni|>t  to  cla.ssify  -soiks  by  screen  tests: 

UNIFORM    SCREKX   SPECIKICATIO.N.S 

The  screens  sliall  be  iii:\(le  of  wire  doth,  plain  woven   (not 

twilled)     from     brass,    bronze,     or    other     suit.Tble     wire,    and 

ounted    on    frames    without    distortion.      Wire    coarser    than 

"T  In.  diameter  shall  be  made   with  an  e.xtra  crimp  between 

wires.     The  dianirters  of  the  wires  shall  be  as  given  in  Col.  3 

of  the  accompanying  table,  and   the  average  diameter  of  such 

wires    as    may    be    measured    shall    not    be   outside    the    limits 

-iven  in  Cols.  4  and  5. 

The  numlier  of  warp  wires  per  whole  inch  as  measured  a.. 
:]iy  point  of  the  screen  shall  not  be  outside  the  limits  given 
Ml  Cols.  6  and  7.  an  dof  the  shoot  wires  as  given  in  Cols, 
s  and  9.  For  screens  No.  100  and  finer  the  measurements  for 
U-in.  intervals  shall  be  as  given  in  Cols.  10,  11.  12  and  13. 
Screen  No.  3  and  finer  screens  shall  have  the  number  of  wires 
per   inch    equal   to   the   screen   number. 

MEASUREMENTS   OF    SCREENS 

The   average    diameter   of   the   wires   shall    be   obtained   by 

measuring    a    sufficient    number,    by    means    of    a    micrometer 

microscope.     Measurements  made  with  the  micrometer  caliper 

vill   be   sufficiently  accurate   for  wires   having  a   diameter  of 

•Presented    in    a   report   to   the    American    Society    of   Civil 
Iiiglneers,   Jan.   20,    1915. 


0  0S&  In.  or  Inriior.  Th«  No.  20  iirri»«n  nnd  nnnr  iihull  Uf  mi-an- 
urnd  by  mrnnii  of  a  Kfailuatod  Kluim  iical«  laid  on  the  ocri-erv. 
ii'iidliiu*  IipIiiu  tnki-n  uvfr  Nnvntul  Inch  InlervuiN,  liicliidInK 
ii-jidhiKK  III  •'iM-h  ';<»-ln.  point.  For  wrcitinH  courHnr  than  So. 
211.  ri'iiillnuii  mIimII  br  Inkt-n  lor  full-Inch  Interval  only. 
HtrrrnK  coarKPf  Ihaii  N"  *  will  luivc  lhi<  Mp.<l(liiilloni»  nhown 
III  foolMolo  of  ihr  lithlp.  iinil  the  (let rrmlniil  loll  of  oix^ilnu 
may  bo  iiukIo  by  mt.«iiB  of  a  iiiliroiinl.r  iiil<roH<ope  or  ac 
■  iiriiip  InMldo  caliper. 


ntrr-IHHlnrrrlliiK  IHHIll  for  KIHd  I'm'  conHlHting 
lolijir  loiil  I  :iiil<'<-ii-llll>-r,  and  a 
onliiliiliiK  calcium  hyi>oi-hlorll<-, 
haH  been  gotten  up  by  Major 
William  hyHtcr  of  the  tJnlt- 
■•<l  SlatcH  Army.  The  bag  Ih 
or  Mpc<-lal-woven  flax  canvaM, 
L'll-ln.  diameter  and  28  111. 
long.  At  the  top  it  Is  Hew^d 
to  a  flat  galvanized-iron 
ring,  hinged  so  as  to  fold 
in  half.  At  the  bottom  are 
five  Helf-closlng  nickel  fau- 
celH,  from  eiM'h  of  which  a 
i;inteen    may    \>c    flll<'l    in    I'-n 

Till'  li.-ig  is  to  1)0  used  only 
III  M  stationary  position, 
when  it  may  be  suspended 
liy  ropes,  as  shown  by  the 
\iew.  When  filled  It  weighs 
Mliout  .l.'iO  lb.  When  empty 
its  weight  is  7  to  7  >,A  lbs.: 
it  may  then  be  folded  into  a 
convenient  package,  ready 
for   transportation. 

The  calcium  hypochlorite 
used  for  disinfection  is  put 
up  in  iJxS-in.  sealed  glass 
tubes,  GO  of  which,  weighing 
only  10  oz.  altogether,  are 
packc-d  in  a  7i.4xS'/2x4  <4 -in. 
corrugated  paper  carton.  The 
tubes  are  marked  with  a  file 
so  as  to  be  readily  broken 
without  splintering  the  glass. 
Each  tube  contains  14  to  16 
grains  of  calcium  hypochlo- 
rite, containing  30  to  32%  effective  chlorine,  or  just  enough 
to  treat  one  filling  of  the  water  bag  at  the  rate  of  1  to  500,000. 
Bacterial  tests  have  shown  that  with  this  dosage  15  minutes 
of  contact  kills  most  of  the  amoeb:e  causing  dysentery,  and 
.30  minutes  all  of  them,  and  that  usually  water  so  treated  is 
safe  to  drink  in  5  to  10  minutes.  The  use  of  a  filter  cloth 
placed  over  the  mouth  of  the  bag  in  filling  is  recommended, 
as  the  hypochlorite  acts  more  readily  on  clear  water  than 
on  that  containing  suspended  matter. 

Although  designed  primarily  for  army  use,  the  equipment 
described  would  be  just  as  serviceable  for  any  other  bodies 
of  men  on  the  move  where  lightness  of  baggage  is  im- 
jiortant. 


Water-Stertmzixo  Bag 
AM)  Cantee.v  Filler 


TABLE   OK    UNIFCIKM    SCREEN    SPECIFICATIONS 


Screen  Scale  Ratio 

Limits                   , 

-Limits  fcr 

Number  of 

Openings 

. 

1.414  =  2 

Diain. 

of   Wire 

Diams. 

For 

Any 

Opening 

Wire 

Warp 

Shoot           ,. For 

Any  Whole  Inch  Interval  — , 

^Quarter-Inc 

h  Interval— ^ 

Screen   No.                       In. 

In. 

^ 1 

n                                                ^1't 

rp-;; — ^ 

, Shoot , 

^  Warp  — , 

^—  Shoot  -^ 

1.                   ^             r              *»  a 

1                                           2 

3 

4 

5                  6 

b 

9 

10            11 

12             13 

S°       4.198 

0.375 

0.376 

0.374 

7°      2.969 

0.207 

0.20S 

0.206 

6' 2.099 

0.192 

0.193 

0.191 

.■.'       1.4S5 

0.149 

0.149S 

0.1482 

I'       1.050 

0.149 

0.1  4  9S 

0.14S2 

:r       0.742 

0.135 

0.135S 

0.1342 

2°       0.525 

0.105 

0.105S 

0.1042 

r       0.371 

0.092 

n.092S 

0.0912 

3    0.263 

0.070 

0.0707 

0.0693 

4    0.1S5 

0  065 

0.0657 

0.0643                1.05 

3.95 

4.05 

3.95 

6    0.131 

0.036 

0.0366 

0.0354                6.05 

5.95 

6.05 

5.95 

S    0.093 

0.032 

0.0326 

0.0314                8.125 

7.875 

8.125 

7.775 

10    0.065 

0  035 

0.0355 

0.0345              10.125 

9.87.5 

10.125 

9.875 

14    0.046 

0.025 
0.0172 

0.0255 
0.0177 

0.0245              14.25 
0.0168              20.5 

13.75 
19.3 

14.25 
20.5 

13.75 
19.5 

20    0.032.S 

2.S    0.0232 

0.0125 
0.0122 
0.0092 
0.0072 
0.0042 

0.0129 
0.0126 
0.0095 
0.0075 
0.0045 

0.0121              28.5 
0.0198              .15  5 
0.0089              19.0 
0.0069              66.0 
0.0039           101.0 

27.5 
34.5 
17.0 
64.0 
98.0 

28.5 
35.0 
49.0 
6o.O 
102.0 

27.5 
34.0 
47.0 
64.0 
96.0 

101              95 

3,S    0.0164 

4S 0  0116 

65    0.0082 

100    0.0058 

103             93 

150    0.0041 

0.0026 
0.0021 

0.002S 
0.0023 

0.0024            151.0 
0.0019           202.0 

146.0 
19.5.0 

153.0 
205.4 

144.0 
192.0 

152            144 
203           192 

154            142 

200    0.0029 

205           190 

NOTE — Limits  for  openings  in  i 

nches  for 

larger  sizes  are  as 

follows 

S'    4.218           4.17S 

r, 

•    1 

.495           1.475 

3 '     

.    0.752 

0.732 

1°    0.381 

0.361 

-,'    2.9S9           2.949 

4 

°    ) 

.060          1.040 

2°    

.    0.535 

0.515 

No.   3    .  .  .    0.270 

0.256 

6°    2.114          2.0S4 

268 


ENGINEERING     NEWS 


Vol.  't'6,  No.  G 


(< 

36 

V, 

\.... 

-Vd'         V 

/ 

_,.r 

»      D 

1  _L_ 

Vie  monumerrfs  are  consH-uc^ed 
pf  Ca/rfomicr  qrani-^  free  irvm 
defects.  Each  one  is  6'sifuare  and 
Z'-6  or  3-6' long  as  desired.  The 
iop  of  each  monumerrf-is  dressed 
d'sqvarefbradepfh  of  b'ibr  fhe 
shorter  and  6  'for  ihe  hngier 
monumerrf,  ihe  balance  of  ihe 
sfvne  IS  roughly  squared  wUhoLri 
tieing  dressed  and  nonhere  /ess 
ihan  6's(jruare.  In  ihe  cerrier  of 
ihe  ivp  of  Hie  monumerrf  is  , 
drilled  a  hole  I'diam.  and  ?  deep, 
sllgfrHy  larger  of  bciiom  ihan  ine 
iop.  This  hole  is  filled  wiih  meHed 
lead  nhich  when  cooled  musi  be 
callred  h'giri: 

F16.1,  SAN  FRANCISCO,  CAL. 


I  Pill? 


F16.E,  WILMINSTON.  DEL. 


FI&.  3.    EL  PASO,  TEX. 


I        Y-6x66a/vr/re>n 
H il ,.  -        Casfing 


FI6.4,TiC0MA,WASH. 


F16.5,  OAKLAND,  CAL. 


Idx/Z" 
F1&.  6,  HARTFORD.  CONN. 


FI6.  I  TO  6,    CITY  SURVEY  MONUMENTS 


n 


^E^c:^ 


I  r^^N,  «?^^ 


(a)  Leveling PW.    (b)Levei;ng  Bo»  ^'"'^Y^?^^ 
(Co5^ax>)       '(Cos+f^n)        <^,l-„X, 


Metal) 


(d)  Leveling  Bott 
<feta!< 


i)  Levelinq 
(6un-l«(e 


F16.7.  NEW  ORLEANS.  LA. 


Fie.e,   CHICAftO,  ILL. 


(e)  Leveling  BoH- 
(6un-Me+al  wHfi 
inserted  PIcr+inum  Nail) 
FI6.9,  C0PENHA6EN,    DENMARK 


FI6.  7  TO  9.  TYPES   OF  CITY   BENCH  MARKS 


PnAcTirK  IN  City  SmtvuY  Monumknts  .and  IIknciim arks 


|'Vliniar\    1  I.    I!)i:> 
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Practice   in   City   Survey  Monu- 

irffneinvtls  aMT&dl  IBeinkcHimairKs 

Sonic  tiiiir  iii^Mi  an  iillt'ni|i|  \mi>  nunlc  tn  ili'lt'i-niinc  winit 
iihI  liow  many  citifs  in  ilio  I'nilcd  Slatos  wcic  |tro|uTly 
Mirvi'Vi'il ;  and  Imw  (lif  work  was  (l<iiit>.  'I'lic  cliii-f  rcHult 
(if  this  invostijjation  was  to  sliow  a  dcplorahU!  lark  of  sys- 
Icinatic  tity  snrvcvs,  and  an  inunrnsc  varicly  of  nii'lhnds, 
iMoiuimonts,  and  (he  nictliod  of  jilacinj^  tliom  in  tin'  stroot, 
I'tf. 

Fi:\\  Ci  111  >  Ai;i;  Mommi:\ti:|) 

'I'lio  cities  of  WasliiiiLilon,  l'liiladcl|iliia.  rrovidcnco, 
l^altinioro.  St.  lionis.  Syracuse,  Ifudicslcr.  Torlland.  Mc, 
Cinciniiati.  (ialvcstoii.  Ilolyokc.  and  a  few  smaller  cities 
have  really  coinjilete  loiioirrapliic  surveys  Itased  on  Irian- 
filiation  nets,  liut  tile  <:reat  majority  of  cities  liave  ali- 
Milulcly  no  systematic  survey  and  have  eonst^int  dinicuity 
in  reprodnciiiiT  their  street  lines. 

One  case,  and  not  so  extreme  either,  is  that  of  a  far 
Western  ( ity.  whose  oiii^ineer  wrote  as  follows: 

The  condition  of  the  street  monumonta  In  this  town  In 
^omethlnK  honiblc.  With  one  or  two  short  Inlervnln  the 
.  \-olty  engineer  has  heen  In  otilce  for  the  past  l.'i  years,  aiirl 
1'  has  used  anythintr  from  a  4d  nail  to  an  nnniarked  rork. 
iiul  has  tried  to  keep  their  locations  in  his  head.  When  1 
\vant  to  locate  a  property  line  I  h:ive  to  prospe<'t  over  an 
Ilea  of  three  or  four  blocks  to  find  a  monument.  As  to  bench- 
marks, no  three  benchmarks  aK>'ee. 

TyI'KS  t)I'  JIOMMKXT 

The  kind  of  inoniinicnt  varies  from  iron  rods  and  |ti|ies 
1  riven  into  the  ground  to  stone  or  concrete  posts  set  in 
Miucrete  with  copjier  bolts  for  points  and  with  the  licatls 
inclosed  in  covered  iron  boxes.  Naturally,  stone  po.sts  arc 
the  most  common,  and  appear  to  be  the  most  satisfactory, 
althou<rh  concrete,  ])lain  or  reinforced,  is  almost  e(|ually 
popular.  A  few  typical  monuments  and  benchmarks  are 
shown  in  the  accom))anyini,'  illustrations. 

Fisj.  1  shows  the  two  types  of  monument  used  in  San 
l-'raiicisco.  The  monuments  are  ])laceil  on  ](>-  and  lo-ft. 
otTsets  from  the  center  line  of  the  street. 

Fiij.  'I  is  the  .standard  moiniment  of  Wilniiiii^tnii.  Del., 
which  is  placed  on  r)-ft.  ofT.sets  from  property  lines,  two 
at  each  street  intersection,  diasroiiallv  opposite  each  other. 
This  city  lia.s  ])ractically  all  its  streets  .so   nioiiumented. 

Fip.  3  is  the  standard  monument  of  Kl  Paso,  Tex. 
This  monument  is  in  the  j)aveinent,  otT.set  ](>  ft.  north  and 
cast  of  the  center  of  the  street  crossing.  These  monu- 
ments cost  $17  each. 

Fig.  -1  is  the  standard  monument  for  paved  streets 
of  Tacoma,  Wa.sh.,  placed  in  the  street  centers.  In 
unpaved  streets  stone  ])osts  marked  with  an  X  <"•  t''*^ 
head  are  jdaced  with  the  top  IS  in.  below  the  surface. 

Fig.  5  is  the  standard  monument  of  Oakland,  Calif. 
Tlie.se  are  jdaced  on  off.sets  fnmi  the  center  line. 

The  last  named  three  cities  are  typical  examples  of  the 
many  which  use  a  monument  in  or  near  the  street  center. 
In  other  cities  the  monument  is  cither  on  the  i)roperty 
line  or  on  a  2-  4-  or  5-ft.  off.set  from  the  property  line, 
which  ordinarily  brings  the  monument  in  the  sidewalk. 
A  5-ft.  offset  is  aj)])arently  the  most  popular. 

Fig.  6  is  the  standard  monument  of  Hartford,  Conn., 
where  a  heavy  clay  soil  has  made  a  deep,  well  anchored 
monument  e.'ssential  The  tendency  is  for  ajiy  ordinary 
type  of  monument  to  work  up  out  of  the  ground,  due  to 
frost  action  on  the  saturated  clay.  Practically  all  the 
>idewalks  are   flagstones,   and   their  movement   bv   frost 


le<|iiireN  lluil  (lie  head  of  llic  nioMlllllelil  lie  lindur  lilU  llug- 
hIoiicm;  geiinrully  a  r<i|tiaru  lioli!  in  cut  over  the  monnmciil 
and  a  liglit  caHt-iron  ctiver  nwd.  The  IcIlcrH  If  ('  ^I  S  on 
the  top  canting  nIjiikI  for  Marlfnrd  Cily  Mere  Stone — a 
ciirioiin  (eriM,  which  seeniH  |o  have  siirvive<l  locally  from 
colonial  times,     'i'liese  iiioniimentH  cont  ubuut  $'-^  each. 

Tvi'iirt  or  Hi;n<ii.mauk 

III  nio>t  instaiKi'H  the  raiw-il  c('ntcr  types  of  nionii- 
mcnl.-  aim)  serve  for  benchmarks.  Other  cititjs  have 
ipecial  types  for  benchmarks.  Fig.  7  shows  the  stan- 
dard lieiiclimark  of  the  Si-wcragc  and  Water  Moard  of  New 
(•rieans.  Fig.  H  shows  the  standard  benchmark  of  the  city 
of  Chicago. 

Types  of  jiliig  beiiibmarks  for  use  on  Iniildingh  and 
other  |ierinaneiit  structures  are  shown  in  Fig.  !).  TIh;sc 
arc  useil  in  Copenhagen,  Denmark,  where  a  i)recisc-level 
net  was  made  in  1!»(I7  and  liXlS. 

I'"cw  American  cities  have  jirticisc-bivel  nets,  with  the 
exception  of  tho.se  noted  as  having  topographical  surveys, 
even  where  the  streets  are  fairly  well  monumented.  The 
practice  of  using  fire  hyilrants  for  benchmarks  is  very 
prevalent.  In  most  cities  no  regular  system  of  benches 
has  been  established  and  tho.se  benchmarks  that  exist  arc 
the  result  of  ])revious  construction  work.  In  very  few 
cities  is  any  .systematic  nictiiod  of  regularly  checking 
benchmarks  in  vogue. 

\'ery  few  inland  cities  have  datum  planes  based  ujion 
mean  tide-water  level,  or  standard  datum.  'J'here  arc 
many  instances  of  mere  a.ssunicd  datums  of  IDA.  For  this 
there  is  little  excuse  because  the  Coast  and  (ieodetic  Sur- 
\ey  level  net  and  the  net  of  the  (ieological  Survey  are  now 
within  reach  of  almost  every  city. 

JIoNr.MKNI'    lii;(  DUDS 

.\ot  a  few  cities,  like  the  one  already  referred  to,  have 
absolutely  no  record  of  monuments  and  benchmarks. 
This  is  due  to  a  variety  of  rea.son.s,  some  bc'cause  all  the 
survey  work  lias  been  done  by  ])rivate  surveyor.s,  because 
the  records  have  been  lost  or  destroyed  by  fire,  because 
the  ollice  of  city  engineer  is  so  i)recarious  that  there  is  no 
inducement  to  build  up  adecpiate  records,  or  for  a  variety 
of  other  ecpially  good  reasons.  A  great  many  cities  liavc 
no  other  record  than  the  original  field  notes  and  plats. 

The  best  practice  is  to  have  every  monument  location 
referenced,  recorded,  described  and  ])roperly  indexed  in 
a  monument  book,  or  on  index  cards;  in  .some  cases  both 
are  u.sed.  Small-size  standard  ])lats  with  monuments 
s!)()wn  and  described  answer  fairly  well  and  are  much 
used,  both  for  original  records  and  'n  toiinection  with 
monument  books  and  index  cards. 

The  mo.st  frequent  difficulty  in  reproducing  street  lines 
i-  lack  of  records.  Loss  of  monuments  and  inaccurate 
original  survey  work  also  cause  many  a  city  engineer  un- 
told trouble. 

COMMSIONS 

Preference  in  kind  of  monument  varies  greatly.  In 
Baltimore  copper  wires  in  the  concrete  sidewalks  give  the 
best  satisfaction.  Stone  or  concrete  monuments  generally 
are  preferred,  and  iron  and  steel  pipe  are  generallv  con- 
demned as  the  worst,  although  they  are  favored  by  a  few 
engineers,  one  for  the  unique  reason  that  in  s])ite  of 
changes  in  grade  and  the  burying  of  the  mark,  it  can  bo 
easily    located   by  a   small    com])ass   or   dipping   needle  I 
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Metal  plates  in  sidewalks  seem  to  be  good  practice,  but 
marks  on  cxirbs  are  generally  condemned  as  very  poor 
practice. 

The  number  of  monuments  or  marks  varies  from  one 
at  the  street-center  intersection  to  two  at  each  corner,  one 
offset  in  each  street.  From  the  great  number  of  the 
smaller  cities  which  use  street-center  monuments,  this 
would  seem  to  be  good  practice,  in  spite  of  the  danger  of 
molestation  fr;)m  street  construction  work,  and  the  neces- 
eity  of  opening  the  street  surface  to  find  the  monument, 
unless  some  expensive  type  of  boxed  monument  is  used. 
Many  complaints  of  disturbance  of  such  monuments, 
however,  were  received. 


Had  there  been  sufficient  covering  over  the  culvert,  con- 
crete would  not  have  been  used,  but  as  we  only  had  about 
3  in.  of  top  covering,  the  crushed  stone  would  have  been 


Old  paving  < 
b/oc'k  laid    ' 
■flaf.  Oroirki 
vith  cemenf^ 

TCushioh'ofi  ■ 
limesfone  dust 


■Jeff's©  for  Street  Pranirasi^© 
Bv  John  C.  Hiteshew* 

One  of  the  most  annoying  problems  of  the  average 
small  city  without  proper  storm  sewers  is  taking  care 
of  the  surface  water  at  street  intersections. 

In  Carlisle,  Penn.,  at  present  practically  all  culverts 
across  intersections  are  constructed  of  iron  plates,  -i^  in. 
thick,  laid  on  old  flagstone  curbs,  forming  a  conduit 
without  a  smooth  flow  line,  having  nothing  more  than  a 
dirt  floor  (see  Fig.  1).  The  plates  are  continually  broken 
Ijy  traffic,  entailing  a  repair  cost  of  $2.50  per  plate.  The 
first  cost  of  the  plate  culverts  on  a  (50-ft.  street  is  ap- 
proximately $200. 

The  new  corrugated  culvert  shown  in  detail  in  Fig.  .3, 
is  made  of  half-circle  sections  of  corrugated  ciilvert  pipe 
with  a  bottom  of  bricks  laid  flat.    The  bricks  were  second- 
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Details  ok  IIalf-Ciucle  Cokkuoatei) 
Culverts,  Carlisle,  Pexx. 


kicked  loose  by  horses'  hoofs,  and  would  continually  re- 
quire patching.  Light  reinforcing  wire  was  also  placed 
in  the  concrete  over  the  culvert  to  bond  the  thin  concrete 
on  top  to  the  licavier  mass  on  cither  side. 


Fk; 
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hand,  having  been  previously  used   for  brick  gutters  on 
streets  that  have  been  jjaved. 

The  ditch  was  excavated  roughly  to  grade,  and  lini(.'- 
^^tone  .screenings  spread  to  proper  grade,  a  brick  gutter 
was  then  laid  and  rammed  by  hand  hammer  (using  a 
2xl0-in.  j)Iank  on  tin-  bricks),  and  then  grouted  with 
cement  and  sand,  mixed  I  :  \yo.  The  half-circle  was  then 
placed  and  overlapped.  I^arge  stones  were  then  laid  Im;- 
tween  the  culvert  and  the  side  of  the  ditch,  so  that  there 
could  be  no  spreading  of  the  culvert  pipe.  These  were 
well  rammed,  and  a  layer  of  macadam  was  then  placed 
over  the  large  stone  for  a  depth  of  about  (i  in.,  and  well 
rammed,  then  roncreted  to  the  surface  of  the  street. 


Not  only  is  a  much  neater  and  .satisfactory  job  obtained, 
but  the  cost  is  less  than  half  that  of  the  old-style  cul- 
verts. 


»: 
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it   Cast-firon   Bridge 
Decorations 


*Clty  I^tiKlneer,  CarllBle,  Penn. 


Two  recent  interesting  examples  of  decorative  treat- 
ment of  girder  i)ridges  in  a  city  can  be  seen  in  Cleve- 
laiul,  Ohio.  The  Pennsylvania  Co..  at  a  new  bridge 
crossing  at  Iviciid  .\vc.  and  r),")ih  St.,  Fig.  1.  has  incased 
the  steel  columns  su])porting  the  girders  in  an  ornamental 
cast-iron  housing.  There  are  a  few  other  decorative 
details  about  this  bridge,  as  for  instance  a  cast-iron  co])ing 
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Pkxnsylvania  Co. 

.v<nltlu..Mr,k'rs.    Tin.  l.ri.k..  i>  iminted  a  about   tli.    si.nplifie.l    I'n.I.osal    whi.-h    was    carried    into 

execution.      A   reiiiarkal)lo    feature   of   this   work   is   its 

Nc    hridge,  ou  the  Lake  Shore  cV'  Michi.uan  .-normous    cost,    amounting'    t-    al^mt    $10,000     which, 

at  the  entrance  of  Kd-ewatcr  Park,  is  a  while  made   upon   the  re.iuirement  of   the   city    had   to 

rate  attempt  at  east-iron  incasement.     Fig.  be  paid  65%  by  the  railway  company  and  ;3o  /c  by  the 

The  ori-iual  proposal  was  that  the  whole  city.    Undoul^tcdly  the  similarity  ot  the  result  to  painted 

tructure^should   also   be   incased,   but  the  stonework  in  appearance  will  prove  pleasing  to  a  large 

lis  course  were  sul>stantial  enougli  lo  bring  unnibor  of  pnnph-  who  sec  the  brulg(>. 


Fit;.  2.    Laki;  Avk.  r.iiii"^:  <■! 
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SweatInK  »t  Hjdrauilc  Machinery  is  prevented  in  the  power 
plant  of  the  East  Jersey  Water  Co.,  Paterson,  X.  .1.,  by  coating 
iron  surfaces  with  an  insulation  composed  of  litharge  and 
cork  chips.  The  turbines,  etc.,  so  protected  are  first  cleaned 
with  a  wire  brush,  then  given  two  coats  of  red  lead,  after 
which  a  heavy  coat  of  litharge  is  applied  and  cork  chips  are 
added  as  much  as  will  stick:  then  a  second  coat  of  litharge 
is  applied  and  a  second  coating  of  cork  chips  is  dusted  on. 
Two  coats  of  paint  and  cork  have  sufficed  in  most  cases. 
The  insulating  covering  seems  to  act  in  two  ways;  first, 
by  reducing  the  absorption  of  heat  and  the  consequent  deposi- 
tion of  moisture  on  the  machinery  surfaces,  and,  secondly, 
by  the  absorption  of  what  little  moisture  is  formed  in  the 
pores    of    the    cork    particles. 

Bridce  Built  of  Stmctnral  Sc-raii — A  very  unusual  kind  of 
bridge  is  shoivn  in  the  picture.  Scrap  material  was  used  in 
building  it.  This  shows  most  clearly  in  the  braces  of  the 
sway  brackets,  which  show  the  punching  of  plate-girc'.er 
stiffeners.  The  shape  of  the  floorbeanis  also  illustrates  the 
improvised  nature  of  the  structure.  The  piers  and  their  lat- 
eral bracing  are  perhaps  the  most  typical  items.  Each  pier 
post  consists  of  a  pair  of  channels,  sunk  or  driven  into  the 
ground,  and  the  two  posts  are  connected  by  curved  pieces  of 
old  railway  rail.  The  use  of  scrap  extended  even  to  the  abut- 
ment walls;  A  plate  forms  the  lateral  boundary  of  the 
road  embankment  along  the  approach  or  abutment,  and  other 


Hecent   IniprovenientN  in   I'uveiiient   Details.  Netv  York  City 

— The  old  t;-ft.  radius  corner  curb  has  been  abandoned  in  favor 
of  one  of  longer  radius,  allowing  traffic  to  pass  easily  from 
one  street  into  another.  .Storm-water  inlets  have  been  re- 
moved from  the  corner  and  jilaced  opposite  the  building  line, 
thus  eliminating  deep  corner  catchbasins  and  flowing  streams 
of  water  over  the  crosswalk.  It  is  proposed  in  the  future  to 
place  more  frequent  storm  inlets  in  order  to  reduce  the  maxi- 
mum height  of  curb.  The  best  quality  stone-block  pavement- 
has  been  adopted  as  standard  for  street-railway  tracks,  and 
the  policy  has  boen  inaugurated  of  making  all  street-railway 
repairs  under  this  specification  without  waiting  until  entire 
reconstruction  of  the  pavement  in  the  track  is  required. — 
H.  W.  Durham.  Chief  Engineer,  Bureau  of  Highways,  Borough 
of  Manhattan.  Xew  York  City. 

t'ity  EnsrineerM  an  RecruIatOTS  of  Fences — Among  the  num- 
erous new  resolutions  and  rules  adopted  by  the  Board  of 
Directors  of  the  Street  and  Sewer  Department  of  the  City 
of  Wilmington,   Del.,   is  the   following; 

Sec.  1.  That  the  Chief  Engineer  and  Surveyor  and  the 
Assistant  Engineers  and  Surveyors  of  the  Department  of 
Engineering  and  Surveying  of  the  City  of  Wilmington,  Del., 
are  hereby  authorized  to  act  as  the  City  Surveyors  and  Regu- 
lators for  the  regulation  of  partition  fences  "as  provided  by 
the  charter  of  the  city,  and  are  further  authorized  to  provide 
regulations  for  partition  fences  in  the  city,  in  conformity  with 
the  terms  and  provisions  of  this  resolution  and  in  conformity 
with  the  terms  and  provisions  of  the  city  charter  and  the 
revised   code. 

Sec.  2.  That  a  good  fence  of  wood,  iron  rods,  wire,  stone, 
brick  or  Portland  cement  concrete  4  ft.  high,  or  an  iron  fence 
of  ornamental  design  3  ft.  high,  shall  be  deemed  a  lawful 
partition  fence  within  the  limits  of  the  city.  Barbed  wire  or 
hedge  shall  not  be  used  for  partition  fences  except  by  the 
mutual  consent  of  the  owners  of  the  properties  divided  by 
such   fences. 
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plates  act  as  revetments  in  place  of  front  wall  and  wing  walls 
of  the  abutment.  This  noteworthy  structure  is  at  Van  Loon, 
Ind. 

Tiie  Maintenance  of  a  Plain  Gravel  Road  under  Heavy 
Traffic  co.st  $1.50  per  month  for  about  )^  mile,  or  at  the  rate 
of  $.")400  per  mile  per  year.  The  road  Is  between  Lafayette 
and  West  Lafayette,  Ind.  Due  to  a  bridge  washout  it  carried 
the  traffic  of  two  roads  for  several  months.  This  traffic  in- 
cluded a  pa.<5senger  automobile  service  to  replace  a  trolley-car 
service  made  Inoperative  by  the  loss  of  the  bridge.  A  traffic 
census  by  students  at  Purdue  University  showed  23,979  ve- 
hicles a  week,  three-fifths  of  the  number  being  motor  vehicles. 
The  density  of  tralllc  was  sometimes  as  high  as  400  vehicles 
per  hour.  The  roadw.-iy  was  20  ft.  wide.  The  surface  was 
kept  constantly  wet  by  the  use  of  a  sprinkling  wagon.  Every 
few  days  It  was  drugged  with  a  one-wa.v  drag.  Holes  and 
depressions  were  tilled  without  delay.  With  this  constant  care 
the  road  was  kept  In  excellent  condition.  No  bituminous  or 
other  surfacing  or  binding  material  was  used.  One  man  and 
n  team  wore  kept  busy  every  day,  and  frequently  extra  help 
WHS  needed. — <;eorge  E.  Martin,  Purdue  University,  In  a  jiaper 
before  the  Indiana  Engineering  Society. 

A  INiyr<»ll  Chart  being  got  up  by  the  S.  C.  Carpenter 
I>raftlng  &  Engineering  Co.,  26  Baltimore  St.,  Hartford,  Conn., 
gives  the  pay  for  rate«  from  lOc.  to  $1.54  per  hr.  (varying  by 
2  and  2%c.),  for  different  numbers  of  hours  and  ((uarter-hours. 
It  also  gives  the  hours  and  minutes  from  a  given  time  In 
to  a  given  time  out,  >ip  to  overtime  extending  to  10  p.m. 
This  chart,  6  In.  square,  will  be  sold  at  $1  (FiOc.  for  orders 
lecelved    befcirf    Mar.    1.    for   delivery    after    that    date). 


Dredging  KMI  ft.  Deep  with  a  Suction  Dredge  is  an  inter- 
esting feature  of  the  re-working  of  old  tailings  of  the  Mich- 
igan stamp  mills  of  the  Calumet  &  Heda  Copper  Co.  The 
tailings  were  disposed  of  by  dumping  them  into  Torch  Lake. 
For  recovering  them  a  special  dredge  with  screening  plant 
has  been  built  by  the  Bucyrus  Co.,  of  South  Milwaukee.  Wis. 
The  hull  is  of  steel  110x56  ft.,  and  has  a  two-story  super- 
structure with  the  revolving  screens  on  the  upper  floor.  The 
ladder  is  136  ft.  long,  supported  by  tackle  from  a  long  braced 
boom.  One  20-in.  electrically  operated  pump  serves  the  suc- 
tion pipe  and  delivers  the  material  to  the  screens,  while  an- 
other similar  pump  forces  the  screened  material  through  the 
shore  delivery  pipe. 

Hnndllng  Dunip-t'ars  tvith  Derricks  in  open-pit  coal  mines 
is  one  feature  of  the  work  of  the  Central  Coal  &  Coke  Co.'s 
plant  near  Pittsburg.  Kan.  While  the  steani  shovels  are  ex- 
cavating or  stripping  on  one  shle  of  the  cut.  which  is  30  ft. 
deep,  coal  Is  being  mined  on  the  other  side.  The  coal  is  loaded 
into  2-ton  tram  cars,  which  are  hoisted  either  by  a  stiffle.? 
derrick  or  a  revolving  derrick,  each  traveling  on  a  .short 
broad-gage  track.  The  former  has  a  50-ft.  boom  aiul  the 
latter  a  fiO-ft.  boom.  The  cars  are  taken  from  and  replaced 
upon  a  tiac'k  laid  along  the  top  of  the  cut.  The  san\e  general 
method  might  be  eniiiloyed  In  many  cases  in  handling  cars 
in-   wagons   at   excavations    fur   foundations   or   other   purposes. 

The  Motor  Mnoniilow  for  Mtreeta  described  on  p.  171  of  our 
l.sHue  of  .Ian  2S  may  have  an  adjustable  wing  or  extension  8 
ft.  long  attached  on  one  side  of  the  machine  to  spread  the 
snow  disiilaced  by  the  main  plow.  The  tractor  may  be  used 
also  to  haul   a   sweeper. 
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A.  Q^e&mtit9^*Sniiirveyor  Ordi- 
nance 

Tliat  (piantitv  survt>vin<r  is  a  praclicc  wliicli  will  well 
■rar  ini|M)ilati<iii  into  lliis  i-diiiitrv  is  iin-tlv  ^^'ciuTallv 
iilniittiul  itv  all  «>l'  tluisc  who  lunc  stnilii'd  its  workiiijfs; 
i;c  (lilliriiily  lies  in  tlir  iiiclliuil  (if  csialilisliiii;;  the  jirac- 

iirt"  luT*'.    On  anollicr  |)aj.'c  we  n'|>iiiit  a  n-cciit  iinlinniirc 

iif  till'  city  of  St.  liOiiis.  wlicn-lty  the  a|i|)ointnu-iit/)f  "ctT- 
lin  |)orsoiis  as  Quaiility  Survcvors''  is  imiv  iilcil  for.  ami 
start  oil  tlic  quantily-survi'ving  system  is  made.     Smli 

1  start  nuist  necessarily  be  slow,  for  tlic  movement  is 
ulical,  and  the  inojrress  of  the  system  will  lie  watched 
losely  hy  eiijrineers  and  architects  in  other  localities. 
In   the  question   of   the   surveyor's   resjMtnsibility,   the 

St.  liouis  ordinance  departs  very  radically  from  the  Kn-,'- 

Hsli  system.    The  following  quotation  from  a  British  law 
'iiok  will  show  that   in  that  country  the  acciiracv  of  the 

Mirveyor's  rejiort    is  ynanintced  only  hy   his  professional 
iitegrity  : 

The  Iniilder  or  contractor  who  desires  to  avoid  the  loss 
.  lilch  may  l)e  occasioned  liy  errors  on  tlie  part  of  a  c|uantlty 
urveyor  should  be  careful  to  have  the  iiuantities  made  a  part 
f  his  contract:   for  it   has  been   decided   that   a  quantity  sur- 

..yor  is  not  liable  to  the  accepted  builder,  either  by  contract 
r  representation,   for  errors   in   quantities. 

We  think  that  it  niii:ht  prove  a  hard  job  to  lind  aiiv- 
one   in   St.    l^ouis   wiljinu'   to  accept    an   appointment    as 
'      Quantity   Surveyor  under  the  bond  clause  in  the  ordi- 
nance. 

?»? 

The  very  concise  and  useful  iirst-aid  instructions  drawn 
up  by  the  Conference  Board  on  Safety  in  Sanitation  have 
been  re])rinted  elsewhere  in  this  issue.  Some  little  con- 
densation and  elimination  of  a  few  minor  paragraphs 
have  been  necessary  to  secure  a  single-page  arrangement 
most  useful  to  engineers  and  contractors  in  the  field. 
The  instructions  are  in  line  with  the  latest  medical  ])rac- 
tico  and  have  the  strong  backing  of  ihe  National  Foun- 
ders, National  Manufacturers,  National  Metal  Trades, 
and  Xational  P^lectric  Light  Associations.  It  is  useful  io 
note  here  also  the  contents  of  the  (irst-aitl  kit  which  the 
("onference  recommends.  For  apparatus,  there  would  be 
'   tourniquet,  nickel-i)lated  scissors,  uickel-plated  tweez- 

!s.  a  iriangular  sling,  a  wire-gauze  s])lint,  some  safety 
l»ins,  a  teaspoon,  a  metal  cup,  a  medicine  glass,  two  medi- 
I  ine  droppers,  some  |)aper  cups  and  some  accident  record 

ards.  As  medicaments,  there  would  be  small  bottles  of 
.astor  oil,  3%  alcoholic  iodine,  white-wine  vinegar,  4% 
boric-acid  solution,  aromatic  spirits  of  ammonia,  Jamaica 
ginger,  and  a  few  tubes  of  burn  ointment  (3%  bicar- 
bonate of  soda  in  petrolatum).  There  would  also  be  a 
large  square  of  flannel,  a  pound  roll  of  absorbent  cotton, 
some  lo-yd.  rolls  of  gauze  bandage  in  1-,  2-  and  3-in. 
widths,  a  few  yards  of  1-in.  adhesive  ta])e  and  a  half 
ilozen  strips  (sterile  packages)  of  gauze.  The  Conference 
IS  snp))lying  such  an  outfit  at  cost. 


A  City  Geologic  Map 

A  fjeoioffie  nnip  <d'  New  York  City  is  in  procesB  of 
devebipment  ami  \h  a  work  which  other  citir-H  might 
piolit«bl\  undertake.  l''or  iiuiny  years  pant  the  City  of 
New  ^'ork  ban  mwhIc  extensive  borings  to  di'teiniiiie  the 
(haracter  of  the  underlying  material  in  connection  with 
projeits  for  mniiy  of  its  public  works,  such  as  the  great 
\']nf\  l{iver  bridges,  the  rapiil-transit  subways,  the  (Jil-kill 
.\(pieduct  tunnel,  and  the  foiimlations  of  iinpr)rtant  public 
buildings.  .\  good  many  thousand  dollars  bine  been 
expended  in  these  subterranean  investigations;  and  in 
each  ca.se  the  inforrnatifin  <tbtained  and  tlir'  samples  of 
material  brought  up  by  the  borings  have  been  preserved 
by  the  paiiiciilar  department  or  board  or  commission 
which  had  the  work  in  charge. 

There  was.  however,  no  organized  loiiperaf ion  lietwcen 
the.se  diirerent  organizations;  and  any  one  desiring  in- 
fornuition  as  to  the  subterranean  (ondilions  at  :;  citain 
place  might  hunt  through  several  departnients  licfore  be 
found  what  he  desired.  The  Society  of  Municipal  Kngi- 
neers  of  New  Vork  soint!  time  ago  iiigcil  ilml  all  those 
borings  should  be  gone  over,  cla.ssificd  and  used  for  the 
prej)aralion  of  geologic  maps.  This  suggestion  was  placed 
before  the  Board  of  Estimate  and  .\i)portioninent.  which 
recently  a])propriated  $5000  to  put  the  plan  into  execu- 
tion. The  Museum  of  Natural  History,  which  is  largely 
sii))portcd  by  the  city,  offered  to  proviile  space  for  the 
accommodation  of  the  samples  of  Imrings  and  of  the 
charts  iiuide  therefrom.  Dr.  ('has.  I'.  Berkey.  of  Colum- 
bia University,  was  retained  as  consulting  geologist  to 
supervise  the  collection  of  the  samples  and  their  arrange- 
ment in  .such  a  manner  as  to  make  theni  accessible  to  anv- 
one  desiring  information. 

It  is  true,  of  course,  that  in  few  cities  have  subterranean 
conditions  been  as  thoroughly  explored  as  in  Xew  York 
City;  but  by  comltining  both  public  and  private  work,  it 
would  be  possible  in  most  cities  to  make  a  very  useful 
geologic  map  and  add  to  it  from  time  to  time  as  informa- 
ti(m  accumulated.  Besides  the  information  obtained  in 
excavating  for  deep  foundations,  wells  are  continually 
being  dug  or  bored  in  various  parts  of  mo.st  cities;  and 
by  cooperation  in  preserving  jiermancnt  records  of  the 
strata  piercetl  in  such  well  construction  over  a  jieiiod  of 
year.s,  the  data  for  a  very  fair  geologic  map  could  be 
secured  at  practically  no  co.st.  The  value  of  sui  h  in- 
formation to  any  city  in  the  construction  of  sewers  and 
laying  water  mains,  electric  conduits,  etc.,  would  well 
justify  the  small  expense  involved  in  collecting  and  record- 
ing such  data. 

IBetter  CooperataoKa  Betvreen 
Cnf^ineers  acj^dl  Comx&ractors 

The  unfairness  of  one-sided  engineering  contracts 
which  clothe  the  engineer  "with  a  mantle  of  infallibility," 
cast  a  variety  of  unestimatable  burdens  on  the  contractor, 
and  increase  the  etist  of  engineering  work,  has  frequently 


274 


E  X  (i  T  X  E  E  K  I  X  (i     X  E  W  S 


Vol.  T;5,  No.  G 


l)oeu  discussed  in  tliese  voliunns.  Therefore  it  is  gratii'v- 
ing  to  note  that  such  protests  against  an  undesirable  ten- 
dency have  not  been  without  effect  and  that  a  healthy  re- 
action is  evident.  Tangible  evidence  of  increasing  mu- 
tual appreciation  between  contractors  and  engineers  is 
seen  in  the  discussion  at  the  recent  annual  meeting  of  the 
Canadian  Society'  of  Civil  Engineers  (briefly  reported  in 
ExGiXEERiXG  News,  Feb.  4)  of  a  committee  report  on 
general  clauses  for  contracts  and  specifications. 

Certain  clauses  covering,  for  instance,  engineers'  duties, 
contractors"  n's]H)nsil)ilities,  certificates  and  pavmcnts,  of- 
ficial plans  and  drawings,  claims  for  extra  work,  defaults, 
carrying  on  the  work,  etc.,  were  collected  from  the  prac- 
tice of  a  number  of  successful  Canadian  engineers  anil 
presented  as  a  guide  for  the  members  of  the  Society. 
The  report  was  received  with  many  expressions  of  a})|)rc- 
liation  as  a  constructive  document :  at  the  .same  time  there 
was  free  and  frank  criticism  of  some  clauses  which  bore 
down  hard  on  the  long-suffering  contractor.  For  instance, 
he  was  made  responsible  for  not  detecting  the  engineer's 
mistakes;  he  had  to  rely  on  the  engineer's  opinions  as 
final  judgments;  he  received  no  compensation  for  long 
delays  due  to  the  engineer  or  the  purchaser;  he  liad 
even  to  let  the  engineer  change  his  contract  price  ! 

In  defense  of  sui'h  requirements  the  connnittee  men- 
tioned the  successful  careers  of  the  engineers  who  had 
used  one  or  more  of  these  several  criticized  clauses  and 
noted  the  large  works  economically  and  harmoniou.^ly 
built  under  such  provisions.  The  character  of  the  aver- 
age present-day  contractor  as  an  intelligent  and  uj)right 
individual  was  vindicated  by  his  engineer  friends,  and  the 
assembly  was  not  slow  to  recognize  that  the  cooperation 
of  contractors  in  the  cited  ca.-^es  was  due  to  the  recognized 
personal  fairness  of  the  engineers  and  their  incapability 
of  using  an  unrecognized  destructive  weapon.  More- 
over, prol)ably  none  of  the  successful  contracts  mentioned 
contained  all  the  [wssibly  burdensome  clauses,  a  condition 
which  might  soon  ari.^e  if  the  committee  report  had 
been  accepted  in  its  ejitirety  as  a  guide.  The  committee 
in  question  was  asked  to  revise  its  report  in  the  light  of 
the  di.^cussion.  This  recognition  of  the  value  of  promot- 
ing cooperation  with  dependable  contractors  ])erha])s  is 
but  the  dawn  of  a  i)etter  dav. 


Wnnadl  Stresses  airadl  dmpnipscal 
Metl-lhods  of  DesS^im 

In  commenting  in  our  hist  issue  on  ijracticc  and  l)o()k 
teachings  concerning  wind  effects  on  mill-buildings,  we 
[minted  out  that  it  is  neces.sary  to  rely  on  empirical  nu-th- 
ods  in  proportioning  mill-buildings  to  resist  wind.  But 
1  hough  this  necessity  be  obvious,  yet  the  use  of  eni])irical 
methods  in  structural  ilesign  remains  unpalatable:  the 
engineer  wlio<e  chief  training  has  been  in  rational  analy- 
sis of  strnctnrcs  dislikes  to  accept  a  frankly  artificial  set 
of  assumptions.  We  therefore  advise  a  careful  reading  of 
the  article  on  railway-i)ridge  wind  stresses  publisheil  in 
the  present  isHue,  as  well  as  a  liirtlier  article  on  highway- 
bridge  wind  stre.x.ses,  the  last  of  the  series,  wliuii  will  fol- 
low shortly. 

The  whole  history  of  wim!  (iilcnlatioiis  for  bridges  is 
the  evohition  of  empirical  niclhoil.  This  means  that  ex- 
periment never  succeeded  in  giving  unexceptionable  fig- 
ures   for    wind    pressure    per    scpiarc    foot    in    mavinnini 


storms,  or  telling  how  the  pressure  ai-ts  on  the  extremely 
irregular  surfaces  of  a  bridge,  or  indicating  whether  up- 
ward and  downward  wind  forces  nuiy  occur,  and  how  the 
pressures  are  distributed  over  the  whole  length  of  a 
bridge,  under  the  worst  conditions.  All  these  things,  and 
some  more,  must  be  known  before  a  wind-stress  calcula- 
tion can  be  made  that  is  entitled  to  be  called  rational,  and 
so  long  as  they  are  not  known  wc  can  only  design  em- 
])irically  ;  that  is,  we  must  guess. 

But  this  guessing  is  not  i)lind.  It  is  guided  in  its  de- 
velopment by  the  con.«tant  test  of  exi)erience,  no  less  than 
by  partial  checking  with  the  results  of  whatever  experi- 
ments are  made.  Besides,  connnon  observation  may  some- 
times furnisli  as  accurate  information  as  could  be  deduced 
from  a  very  extensive  set  of  experiments  and  may  lead 
to  principles  of  design  which  represent  reliably  the  rea- 
sonable probabilities  of  meteorological  events  and  struc- 
tural behavior. 

Thus,  in  many  long-span  bridges  we  know  that  with 
regard  to  lateral  forces  the  structure  is  flexible,  being 
shallow,  and  that  it  will  therefore  have  a  rather  long 
])eriod  of  natural  vibration.  We  also  know — partly  from 
autographic  wind-])ressure  records  and  partly  through 
ordinary  observation — that  wind  gusts  in  certain  weathers 
tend  to  occur  at  intervals  fairly  comparable  with  these 
long  vibration-periods.  These  conditions  may  be  recog- 
nized as  giving  opportunity  for  distinct  resonance  sway, 
if  the  bridge  chords  are  .stressed  at  all  severely  by  the 
wind.  Well-designed  bridges  proportioned  for  modern 
wind  sjjecifications  do  not,  however,  .show  such  sway  or 
oscillation,  even  in  the  gustiest  storms,  although  it  should 
i)e  easily  noticed  if  it  occurred.  Tiie  conclusion  is,  with 
satisfactory  degree  of  certainty,  that  our  bridges  are  not 
in  danger  from  wind  effects,  at  least  in  the  chords — and 
the  lateral  webs  and  tiieir  connections  are  known  to  be 
safe  becau.se  the  assumed  pressure  is  enough  to  allow  for 
the  worst  loral  wind  effect. 

Taking  this  conclusion  in  connection  with  one  other — 
that  bridge  laterals  are  not  grossly  excessive,  since  tratfie- 
vibration  is  perceptible  in  almost  any  bridge  under  its 
nuiximum  loading — we  can  set  it  down  as  safely  estab- 
lished that  present  practice  in  wind  specifications  is  not 
far  from  right.  Though  this  is  a  perfectly  empirical  con- 
clusion, it  is  obviously  in  close  touch  with  the  physical 
facts  and  .so  is  entitled  to  great  respect  from  even  the 
most  "rational"  engineer. 


I£ccs)ia©inm5cs  of  Maclhaiae  Maiatia« 


Henry  Ford,  tiu'  autonioiiile  manufacturer,  testified 
before  the  United  States  industrial  Conunission  on  dan. 
'i'i  that  his  company  is  lutw  earning  profits  of  .$'3r).(U)0,0()(» 
to  !ii'<?S,()()(t,0(»()  per  ainiuni.  One  can  oidy  grasp  the  sig- 
nilicance  of  the.se  huge  figures  by  comparison.  The  Penn- 
sylvania IMi.  Co..  which  is  by  far  tiie  largest  railway  cor- 
lioratioii  in  the  Uniteil  States,  or  for  that  nnitter  in  the 
world.  |>aid  in  dividends  to  its  stockliolders  in  the  year 
ending  dune  .io.  IDIJ.  .$-.'!),: r()..S().").  The  Union  racilic 
last  vear  paid  in  dividcn.Is  a  little  less  than  $•?  f.(»(t().()i»(). 
Nil  nthci'  I'ailway  company  in  the  United  States  jiaid  divi- 
dends last  year  anywhere  near  the  phenomenal  profits 
of  the  Ford  company.  The  New  York  Central  paid  a 
little  ov<'r  $1  l.(»(H).(t(t();  the  Baltimore  ^r  Ohio  paid  a  little 
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l.s<  (liiin  $r.n(Ht,(i(Mi;  111,'  Ntw  York,  \.\v  lhi\cii  iV  linil- 
I'., Ill   piiiil   iiliont   $v'.:i(io.(toi);   III,.   S.intlirni    I'm-ilic   ('•>.. 

$•,>, 700.0(1(1;  lllf  Cllira^'ti  &  N'ullllWc-lclll.  $10,!MtO,0(l(l  ; 
the  Norfolk  &  Western.  .$!I00.(>00. 

Itcliiriiinir  au'iii"  I"'  lln'  I'l'dnsylvanin  K.U.  Co.,  that 
nat  for|>iiratioii.  wliiili  is  ;,'i'in'rall\  a^'recd  to  have  hail 
'iciedl   aiitl   holiest   inaiia^reiiieiit.  owns   |>ro|M>rty   repre- 

iitinir  II   total    iiivestiiieiit.  aeeonliii;;   to   the    Iiiterslate 

iiiiineree  ( 'oiuinissioirs  ollieial  statislies.  of  ahoiil  $1IV'",- 

Kt.ooo.  'I'he  Konl  eomi»any  is  ea|)ilali/.i'il  at  $'v'.0<io.ooii 
iiiiil  prolmlily  its  entire  plant  ami  ei|iiipiiient  eonld  lie 
ilnpliciiteil  for  iniicli  less  than  its  animal  profits.  The 
v.';m»00.00(»  of  iliviilends  i)ai(l  hy  the  Pennsylvania  U.U. 
1  .1.  were  dislrihiiteil  anion','  soiiiethiiii!:  Iil«'  100,(»0()  stoik- 
.'Iders.  seattered  all  over  the  world.  The  profit.-*  of  tin- 
i  urd  eonipaiiy  were  divided  ainonij  the  eii;lit  ]>ersoiis  who 
dwn  the  entire  capital  stock. 

Those  who  helieve  the  ,;j:overniuenl  (m>,dit  to  own  the 
idways  in  order  tliiit  ihe  pid)lic  may  .secure  the  prolil- 
uliicli  are  now  paid  to  holders  of  railway  slocks,  inif^ht 
well  reflect  whether  it  woidd  not  he  a  hetler  pro|>osition 
for  the  i,'overnnu'iit  to  hiiy  u|)  Mr.  Kurd's  husine.ss  at  an 
appraised  valuation  instead  of  huyinir  the  I'ennsylvania 
U.K.  It  woidd  cost  not  more  than  a  fortieth  or  liftielli 
.1^  ludrh  and  yields  nearly  as  nnicii  profit.  I'ossihiy  ther;' 
may  he  donht  whether  under  irovernmenf  mana^rement  the 
Ford  husine.ss  woidd  earn  its  $-i.').O00,()Oi)  pnifits  per 
Miinini :  hut  luav  there  not  also  lie  douht  as  to  the  eflicient 

eraticM  of  the  IVnii.syhaiiia  IM?.  under  irovernmeiil 
uwner>hip? 

Questions  of  economics  aside,  it  is  of  interest  to  cii^n- 
iioers  to  study  the  reasons  for  the  enormous  j)rolits  earned 
hy  the  Ford  company.  There  are,  of  course,  many  minor 
■  auses  which  had  to  do  with  the  final  results;  but  speak- 
iiijr  hroadly  the  main  reason  why  the  company  has  lieeii 
;il)le  within  the  last  three  or  four  years  to  earn  profits 
almost  or  ipiite  without  precedent  in  the  manufacturing 
industry,  is  ln'cause  il  has  been  foremost  in  this  particul.tr 
lield  in  the  ])roduction  of  an  enormous  number  of  ma- 
hines  all  e.xactly  alike. 

Tt  is  often  said  that  large-scale  production  is  a  neces- 
-ity  for  economic  production ;  but  the  history  of  a  number 
J  important  manufacturing  concerns  during  the  past 
•lozen  years  conclusively  .shows  that  large-scale  production 
may  yield  very  small  profits  or  none  at  all.     In  machine 


inaiiufactiiring  e-pecially,  flic  dexelopnicnt-.  of  the  piiwl 
dozen  yeiirs  have  -.liown  that  ii  concern  making  a  huge  va- 
riety of  Hiieiial  machines,  many  of  them  hiiilt  to  order, 
miisl  charge  a  very  high  price  for  siich  machines  in  onler 
to  cover  the  actual  cohI  of  their  production:  whereas  on 
the  other  hand,  a  concern  which  can  build  a  thousand,  or 
ten  thoiiHand,  or  a  hundred  thousand  machiiieH  all  exactly 
alike  and  develop  a  permanent  biisiiiesH  in  their  produc- 
tion and  sale,  can  reduce  the  cost  per  pound  of  the  com- 
pleti'd  article  over  the  price  of  the  raw  material  to  an 
amazingly  low  figure. 

Curiously  enough,  it  is  said  thai  .\lr.  Ford  hiiiiM'lf  Wi>:< 
not  lespoiiHihle  for  the  policy  which  has  brought  about 
his  company's  transcendent  success.  The  story  is  that 
years  ago,  when  il  was  the  i»ractice  of  automobile  iiiaiiu- 
faeturer.'*  to  build  maehiiios  ;-'f  a  variety  of  slyles  in  order 
to  attract  customers  of  dilTcrent  tastes.  Mr.  Ford  went  to 
his  financial  backer  with  a  request  for  funds  to  maiiiifac- 
liire  cars  for  the  coming  season's  business.  The  linaiicier 
asked  how  iniicIi  he  required,  and  Mr.  Ford  rc|iiiril  that 
in  order  to  produce  the  variety  of  cars  that  he  deemed 
essential  for  the  development  of  liis  business  he  would 
ni'ed  a  certain  large  sum.  The  financier  fiatly  refused 
and  said.  "I  will  give  you  money  enough  to  imild  one  style 
of  car,  but  1  won't  invest  any  more.  You  will  ha\(;  to  do 
the  best  you  can  with  that." 

Mr.  Ford  made  a  virtue  of  necessity,  and  by  an  active 
selling  campaign  .secured  a  profitable  season's  i)usiness 
while  building  one  ty])e  of  car,  and  thereafter  followed 
that  i)olicy  with  the  annixiiig  results  imw  known  to  all 
the  world. 

1 1  is,  of  cour.se,  nothing  new  that  very  great  reiluctions 
in  maniifacturing  cost  are  possible  by  large-.scale  produc- 
tion and  repetition  processes  carried  on  by  machinery. 
It  is  only  within  very  recent  years,  however,  that  auto- 
matic machine  tools  for  metal  working  have  been  devel- 
oped and  perfected  to  .such  an  e.xtent.  in  connection  with 
Ihe  use  of  high-speed  cutting  tools  and  high-quality  ally 
steels,  that  it  has  become  po.ssible  to  produce  at  an 
amazingly  low  co.st  for  manufacture  not  merely  arti- 
cles of  hardware  or  such  mechanisms  as  clocks,  watches, 
firearms  and  typewriters,  or  such  rough  productions 
as  agricultural  machine.s,  but  also  such  highly  de- 
veloped and  elaborate  productions  of  mechanical  and  elec- 
trical engineering  as  the  modern  automobile. 


-niinniiiiiniiiiiiiiiniiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiniiiiiiiiiiiinii^^ 

]Letttt©rs  tt©  tl]he  EdlMor  I 


iiiDniiiiiinniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiu^ 

Lrta^s  ©2="  Spsi.ees's  ^<0)  FireveEat  lE^- 
BlocM  Faveffimeirats 

Sir — The  failure  of  the  wood-block  floor  of  the  rein- 
■Tced-concrete  Dallas-Oak  Cliff  A'iaduct  at  Dalla.s,  Tex., 
•  <cribed  in  your  i.ssue  of  Jan.  14,  101.5,  p.  02,  is  but  an- 

her  instance  of  the  necessity  for  an  adequate  factor  of 

I'cty  to  counteract  the  possibility  of  destructive  exi)an- 
Hon  in  creosoted  wood-block  pavements. 

Tt  has  been  rejieatedly  demonstrated  that,  regardless  of 


'"" <"«<»«i>'«" "iiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiii^ 

ilie  width  of  a  .street,  an  inch,  or  at  mo.st,  an  inch  and  a 
lialf  expansion  joint  parallel  to  the  curl)ing,  is  insufficient 
to  succe.ssfuUy  resist  expansion  emergencies.  This  is 
especially  true  of  such  pavements  laid  in  the  South  where 
long  periods  of  dry  and  excessive  heat  are  followed  by 
heavy  rainfalls. 

There  is  only  one  possible  and  practical  way  to  mul- 
tiply the  factor  of  safety  for  wood-block  pavements  laid 
under  all  climatic  conditions;  that  is,  to  provide  for  indi- 
vidual expansion  joints  or  spaces  between  each  block.  It 
is  impractical  to  accomplish  this  by  depending  upon  the 
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eye  of  the  paver  for  uniform  Spacing,  and  therefore  must 
he  secured  in  another  way;  either  hy  nailing  strips  or 
separators  upon  individual  hlocks.  or  by  providing  that 
lug  blocks  should  be  used  with  the  lug  an  integral  part 
of  the  block  and  extending  its  full  depth.  These  ribs  or 
lugs  should  be  placed  in  the  center  of  one  end  of  each 
i)lock;  should  be  wedge  shaped  or  pointed  and  should  ex- 
tend the  full  dei)th  ot  the  blocks.  As  the  blocks  expatul, 
these  ribs  or  lugs  will  be  gradually  compressed. 

The  usual  inch  or  inch  and  a  half  expansion  joint 
along  the  curbing  may  he  used  in  combination  with  the 
lugs,  or  collapsible  spacers. 

An  ordinary  rectangular-block  bridge  floor  is  generally 
laid  with  the  hlocks  in  slight  contact  so  that  hot  pitch 
squeegeed  over  the  surface  has  but  little  opportunity  to 
run  down  hetween  the  blocks  and  lill  tlie  interstices,  con- 
sequently when  the  blocks  shrink  there  is  but  very  little 
pitch  present  to  mix  with  any  grit  or  dust  which  will 
necessarily  fill  the  interstices  as  they  widen.  As  the 
blocks  swell  and  take  up  this  shrinkage,  the  grit  and  dust 
are  not  compressible  and  prevent  the  assumption  of  the 
normal  <ondition  initially  occupied ;  therefore  the  force 
exerted  l)y  the  blocks  in  an  effort  to  reach  their  initial 
position  at  times  reaches  tremendous  proi)ortions. 

If  s])acers,  ribs  or  lugs  are  used  to  separate  the  blocks 
on  a  bridge  floor  plenty  of  pitch  is  allowed  to  fill  the  in- 
terstices, then  as  the  hlocks  shrink  and  the  spaces  widen 
any  foreign  material  finding  its  way  into  these  shrinkage 
spaces  onlv  unites  with  the  nitch  to  make  a  eompressil)ic 
mastic. 

A.ssuming  that  the  maximum  shrinkage  between  the 
green  and  oven-dry  condition  of  long-leaf  yellow  pine 
untreated  wood  blocks  is  but  6^:? ,  then  a  41-ft.  street,  the 
width  of  the  Dallas-Oak  ('lift'  \'iaduct,  could  expand  to 
an  ahsolute  maximum  of  'i'-^y^  in.  Ordinarily  the  speci- 
fications would  call  for  a  1-in.  expansion  joint  along  the 
curbs  to  take  care  of  possible  expansion.  The  resultant 
2  in.  represents  but  (1.67%  of  the  total  po.^sible  expansion. 

The  Dallas-Oak  Cliff  A'iaduct  floor  expanded  8  in.,  or 
1.6%  of  the  total  possible  expansion.  If  blocks  had  been 
H.sed  with  spacers  or  lugs  to  provide  an  individual  expan- 
sion joint  of  Vi  '"•  f«r  each  block  in  this  U-ft.  width 
there  would  have  been  seventy  7-in.  l)lo(ks.  or  171/2  '"• 
of  compressible  spacing  to  be  taken  up  before  the  point  of 
destructive  expansion  could  have  possibly  been  reached; 
and  if  as  an  additional  factor  of  safety  a  1-in.  expansion 
joint  had  been  left  along  each  curb  there  would  have  bee'i 
a  total  of  l!)!/^  in.,  or  an  aggregate  spacing  equivalent  to 
f)6%  of  the  total  po.ssible  expansion.  Of  course  expansion 
of  creosotcd  blocks  is  retarded  to  some  extent  by  the  creo- 
sote oil,  but  destructive  exj)ansi()n  continues  to  occur  with 
startling  fic(|uency,  and  hence,  the  comparison  is  based 
iqion  nntrcatcij  wood. 

'I'm:  .h:\\isov-\\'i;i(iiiT  Co. 
Ill    Ki;\M\   \\ .  (11  i:i!i;iN(iTON, 

Chier   I'lnginccr. 

Tuli'do.  Ohio.  .Ian.  •.'(;.  )!)1.-,. 
» 

Competition  by  Professors  in 

£BiL|^iB&eerin^  ScSiiooIs 

Sir:  i\  ([iii'stion  has  recently  come  ii|i  foe  discussion 
in  our  local  engineering  society  relating  to  a  ciuestion 
of  pnifessioinil  ethics  wliiih  may  be  of  wi<ler  interest 
lliiin  this  immediiile  locniitv.     The  question  is  wln'lliei    it 


is  consistent  with  sound  professional  ethics  for  the  pro- 
fessors of  engineering  in  our  state  university  to  engage 
in  consulting  engineering  work  in  addition  to  their  regu- 
lar duties  in  the  university  for  which  they  receive  a 
salary  from  the  state. 

I  am  aware  tliat  this  is  done,  to  greater  or  less  extent, 
in  many  of  the  engineering  schools  throughout  the  coun- 
try, but  it  is  none  the  less  a  fair  subject  for  discussion. 
Suppose,  however,  for  the  sake  of  argument,  that  these 
])rofessors  may  properly  engage  in  such  private  practice. 
Are  they  justified  in  making  use,  in  such  private  work 
for  which  they  receive  payment,  of  the  laboratory  and 
other  facilities  of  the  univei-sity  which  the  state  pays 
for;  and  is  it  proper  for  them  to  make  their  reports 
upon  the  official  stationery  of  the  university,  thereby 
giving  i)restige  to  their  reports  as  if  tiie  state  or  the 
university  were  responsible  therefor,  which  is  in  effect 
deceiving  the  public? 

Further  than  this,  assuming  again  that  professors  may 
engage  in  such  work  without  being  false  to  their  obliga- 
tions to  the  state  which  employs  them  and  to  their 
students,  is  it  fair  competition  for  them  to  undertake 
such  work  at  a  price  far  below  that  which  the  private 
consulting  engineer,  who  has  to  rely  upon  liis  practice  for 
his  living,  can  afford  to  work  for? 

.Admittedly,  the  professor  can  afford  to  name  a  lower 
])rice  because  he  has  his  regular  salary  from  the  university 
to  rely  upon  and  is  at  no  expense  for  equipping  and 
maintaining  a  laboratory,  since  he  makes  use  of  the 
facilities  furnished  by  the  university.  Office  rent,  and 
the  hire  of  stenographers,  clerks,  etc.,  which  the  private 
engiiu>er  has  to  hear,  involve  no  expense  to  the  professor 
of  engineering;  and  there  are  cases  where  he  has  utilized 
students  to  aid  him  in  his  professional  work,  paying  them 
a  nominal  compensation  or  none  at  all. 

If  there  were  indeed  a  vast  amount  of  engineering  work 
to  be  done  and  plenty  of  opportunities  for  the  experienced 
and  competent  engineer  in  private  practice  to  keep  him- 
self occupied  at  remunerative  figures,  as  one  might  suppose 
from  the  literature  sent  out  by  some  of  the  engineering 
schools, — if  such  conditions  as  these  really  prevailed,  there 
might  be  little  fault  to  find  with  the  professor  spending  his 
time  in  private  engineering  practice,  provided  he  can  do 
this  witliout  interfering  with  his  college  work.  But 
everybody,  or  at  least  every  engineer  who  is  working  to 
earn  his  living,  knows  that  this  is  very  far  from  being 
the  case.  In  the  engineering  field  today  it  is  practically 
a  case  of  the  survival  of  the  fittest,  or  rather,  let  us  say. 
of  the  man  who  can  do  the  work  at  the  lowest  figure. 
(Jood  men  are  all  the  time  being  crowded  out  of  the 
profession  and  taking  up  .siune  line  of  business  or  fann- 
ing or  whatever  opportunity  will  offer  them  a  living.  If 
the  stiindard  of  engineering  fees  is  to  be  'ut  down  to 
what  the  man  can  all'ord  to  accept  who  is  on  a  salary 
anyway  and  does  this  class  of  work  merely  as  a  side  line, 
the  standard  of  engineering  .vork  will  inevital)ly  be  de- 
giaileil  to  the  dctfiinent  of  the  public  as  well  as  the 
j)rofession. 

I  want  to  suggest,  further,  the  (|iiestion  whetiier  the 
service  given  their  clients  by  these  teachers  who  do  engi- 
neeiing  work  on  the  side  is  really  good  .service?  I'Iumc 
are,  of  c(Uirsc,  certain  engineers  d"  national  reputatii>n 
holding  chairs  in  our  colleges  whose  standing  in  the 
|)rofession  is  so  high  that  no  oi.i'  will  (|Uestioii  the  thor- 
oughness with  which  they  |ierfon'i  aiiv  work  ibev  Tinder- 


|-VI>niai\   1  I,  i;ti:. 
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t.ikf.  lUil  I  niisc  (111'  <infstinii  ciincciiiinjj  llic  iivorap- 
pmlVssor  on  tlif  iivi'ia^'c  outsiilc  joli.  In  my  i>|)iiii(iii  lu- 
,au  si'liloMi  lU'Voto  tlif  tlioiiiii^'li  liiiii-  and  Kliuiv  tlial  ou^'lit 
to  Ih«  ",'ivt'ii  to  an  iMi^'intriiii;,'  work  if  it  in  to  Ik-  (Ioiil- 
in  tiu-  lu'st  inaniit>r;  fiiillicr,  1  (|ncslioii  wln-tluT  llu"  avcr- 
a>rt'  |tiofc'ssor  ki'(>|is  siilliiii'iilly  tip  to  dati-  and  in  touch 
witli  |)rai'liial  I'vpcrii'iicc  to  jjivt-  tin-  licst  r««Hult«  to  liiH 
I'lii'iit.  1  will  not  take  vour  spait' to  <itc  i()n»T('t<' cxnnipli'K 
illustratinj;  tliis  and  other  slatrnifnlH  niaih-  alM>vc.  hut  I 
do  wish  to  tail  tlii>  ntli'ntinn  of  thi-  profossion  to  oiu*  more 
a9]Hvt  of  thf  (pu'stioii  that  si'cnia  to  mo  the  most  vitally 
important  of  all. 

\V«'  all  agriT  that  tin-  maintenance  of  a  hifjh  standard 
ol  I'thieal  eondnet  hv  the  eiif^ineeriM^'  profession  is  ahso- 
lutely  necessary  if  it  is  to  retain  puhlie  lonlidence.  Evory 
thinking;  man  agrees  that  the  most  important  work  of 
eiir  educational  system — the  host  thing  a  young  man  can 
obtain  from  a  eoUege  course  is  the  develo|)mcnt  of  a  high 
moral  character.     What  influence  docs  it  have  upon  the 

.Ming  men  in  our  colleges  to  see  the  men  who  arc  paid 

-alary  to  engage  in  the  work  of  instrtiefion  taking  part 

ol   their  time  to  carry  on  private  business,  generally  to 

the  detriment  of  the  student  and  the  destruction  of  his 

;liical  standards? 
I  am  aware  that  many  men  of  high  diaractor  in  our 
cugineering  schools  do  engage  in  outside  work  and  doubt- 
less feel  fully  justified  in  doing  so  under  the  terms  of 
tlieir  agreement  witli  the  institution  which  they  serve.  It 
seems  to  me  nevertheless  that  the  practice  is  subject  to 
abuses  which  in  ]ilaces  have  become  serious  and  deserve 
the  attention  of  the  profession. 

In  this  discussion  of  the  subject,  however,  I  wish 
particularly  to  refrain  from  personal  reflection  on  any 
individual  or  any  special  institution.  For  that  reason 
I  have  not  mentioned  any  special  locality  in  this  letter 
and  sign  myself  only, 

"Consulting  Engineer." 
Jan.   -i'K   V.nr>. 


[Our  correspondent  raises  a  very  old  question  as  well 

as  some  new  ones  in  the  above  letter.  He  has  presented, 

admittedly,  only  one  side  of  the  case;  and,  without  at- 

tiinpting  to  discuss  the  question  at  lengtli.  it  is  fair  to 

]>oint  out  that  the  trustees  of  many  engineering  schools 

believe  that  the  interests  of  the  students  will  be  best  served 

'     if  those  engaged  in  teaching  them  engineering  are  enabled 

I     to  keep  up  to  date  and  in  touch  with  practice  by  devoting 

'      part  of  their  time  to  private  work  as  engineers. 

In  a  large  number  of  engineering  scliools  it  is  clearly 

understood  as  part  of  the  contract  in  engaging  the  services 

i     of  a  professor  that  he  is  at  liberty  to  devote  a  certain 

'      part  of  his  time  to  private  consulting  work.     The  com- 

iisation  is  fixed  with  the  clear  understanding  that  a 

_'lier  grade  of  men  can  be  secured  under  these  conditions 

an  would  be  possible  were  such  outside  work  prohibited. 

^iirely  a  man  accepting  service  under  such  conditions  may 

undertake  private  work  with  an  entirely  clear  conscience. 

It   will   probably  be  generally  agreed,  however,   that 

ofcssors  who  undertake  engineering  v.-ork  under  such 

"uditions   ought   to    observe   the   same   general   ethical 

f      principles  that  should  govern  any  other  engineers;  and 

that  in  charging  for  such  private  work  they  will  be  doing 

injustice  to  their  profession  as  well  as  to  themselves  if 

they  charge  smaller  fees  for  the  service  than  would  be 


chargcti  by  an  engineer  devoting  liiH  time  wholly  to  puch 
work. 

The  engineering  profi'HHion  \h  Hulfcring  today  hecnuHe 
itH  nuMhberH  receive  a  eonipeiiHation  wlii<  h  in  on  the;  whohr 
Hmaller  than  the  renponHibility  and  the  iinporlanee  of  tin- 
work  they  perform  ileHervcH.  Men  at  the  head  of  tlie 
profcHHion  are  ax  much  to  blame  for  this  Htate  of  aflairH 
tXH  those  on  the  bottom  riingH  of  tlx*  ladder  wlio  are 
Ktruggling  for  a  foothold,  and  it  in  well  that  this  Hituation 
shoidd  bu  clearly  pointed  out.    -I'-niroit.  | 

£n|(ineers  and  Civil-Service 

Examinations  in  Plhii]ladlell°> 

pIKia  and  Clsevirlhiere 

►Sir — In  E.\(il.\Ki:ui.N(i  Nkwh,  of  Nov.  '),  apj)eareil  on 
p.  !>H)  some  observations  on  the  merit  .system  ai)pearing 
in  the  report  of  Mr.  M.  L.  Cooke,  Director  of  Public 
Works  in  Philadelphia.  I  wish  to  discu.ss  the  question 
from  the  standpoint  of  the  administrators  of  the  merit 
system  in  the  same  city.  The  issues  are  not  local  at  all, 
but  wherever  concrete  illustrations  are  neces.sary,  I  shall 
u.se  the  I)e])artnient  of  Public  Works  in  Philadelphia  in 
order  to  deal  in  facts  at  first  hand. 

Mr.  Cooke,  after  first  expressing  his  unqualified  ap- 
proval of  the  merit  system  generally,  states  that  he  is 
"convinced  that  the  civil-service  system  in  this  country  is 
suffering  from  an  overconfidence  in  its  methods  by  those 
administering  it." 

There  have  been,  perhaps,  as  many  changes  in  the 
methods  of  the  merit  system  in  the  past  few  years  as  in 
any  other  line  of  governmental  activity.  Our  confidence 
in  the  merit  system  is  strong,  but  we  are  changing  its 
methods  year  by  year  in  the  light  of  new  experience, 
equipment  and  conditions.  We  u.sed  to  examine  pavers, 
rammers,  carpenters,  painters,  blacksmiths,  etc.,  by  a 
written  test,  but  we  have  long  since  discontinued  tliat 
and  now  we  examine  them  by  actual  trial  on  the  streets 
and  in  the  .shops.  In  looking  over  some  old  examina- 
tions for  draftsmen,  I  found  the  following  questions: 
"Name  the  tools  a  draftsman  uses,"  and  "Define  plane 
trigonometry."  But  now  we  take  two  days  for  a  drafts- 
man's examination.  Tlie  first  day  is  devoted  to  compu- 
tations of  an  intensely  practical  kind;  at  tlie  close  of  the 
day  the  applicant  ])uts  his  results  upon  a  separate  sheet. 
The  ne.xt  day  he  brings  all  liis  instruments,  his  results 
are  handed  back  to  him,  and  he  is  required  to  make  a  fin- 
ished drawing.  We  furnish  boards,  paper  and  tables. 
This  is  a  section  of  the  ordinary  life  of  a  (Iraftsman  taken 
as  a  .standard  for  measuring  his  capabilities. 

High-grade  engineers  were,  perliaps,  once  examined  by 
assembling  them  in  classrooms  and  giving  them  written 
questions  for  answers;  but  now  wo  .seldom  assemble  the 
candidates  at  all  and  have  even  given  them  no  written 
questions  whatsoever.  Not  only  that,  but  the  old  idea  of 
examinations  was  to  search  a  man,  lock  him  up  and  put 
him  under  guard  during  the  ordeal ;  but  now  we  encour- 
age him  to  use  handlnrnks,  tables,  slide-rules,  and  the  other 
usual  equijunent  of  his  profession.  These  and  many  other 
facts  indicate  advances  that  have  been  made  in  the  meth- 
ods of  the  merit  system  within  the  past  few  years. 

Mr.  Cooke's  next  observation  is  tiiat  he  believes  "over 
a  larire  part  of  the  field  the  methods  used  are  archaic; 
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that  as  the  grade  of  the  position  to  be  filled  rises,  the  pres- 
ent methods  of  examining  are  less  and  less  likely  to  pro- 
duce the  right  kind  of  man." 

Perhaps  the  thoughts  expresf^od  in  my  preceding  para- 
graph may  enlighten  the  reader  m  to  the  fairness  of  the 
assertion  that  the  methods  are  "archaic."  But  he  speci- 
fies the  higher-grade  positions,  so  let  us  turn  for  a  mo- 
ment to  tests  for  higher-grade  positions. 

There  have  been  within  the  past  two  years  examinations 
for  at  least  four  very  high-grade  positions  in  the  Depart- 
ment of  Public  Works  over  which  Mr.  Cooke  presides. 
The  first  was  for  Chief  of  the  Bureau  of  City  Property, 
salary  $-1300  per  annum.  Let  me  give  the  method  of  ex- 
amination briefly:  The  announcement  was  widely  dis- 
tributed, containing  Mr.  Cooke's  description  of  the  duties 
of  the  place  and  the  t}-pe  of  man  he  wanted.  The  Civil 
Service  Commission  selected  a  board  of  examiners,  con- 
sisting of  the  president  of  a  large  bank  and  two  managers 
of  especially  large  estates  involving  several  million  dollars 
each.  This  board  prepared  a  set  of  questions  to  elicit  the 
training  and  experience  of  the  applicants  and  prepared  five 
problems  in  real-estate  management.  These  questions  on 
experience  and  five  problems  in  real-estate  management 
were  distributed  to  all  persons  who  might  ask  for  them 
and  applicants  were  given  about  a  month  in  which  to  file 
their  answers.  The  work  was  to  be  done  at  home  and  an 
affidavit  submitted  as  to  its  originality.  The  applicants 
were  never  assembled.  The  board  read  such  papers  as 
were  submitted  and  all  those  who  received  70%  on  this 
part  of  the  work  were  called  before  the  board  singly  for  an 
oral  interview  as  to  judgment,  tact  and  personality;  40% 
was  given  to  experience,  30%  to  problems  in  real-estate 
management,  and  30%  to  the  oral  interview.  ^Moreover, 
confidential  letters  of  inquiry  were  addressed  to  former 
employers  and  references. 

I  think  it  may  be  fairly  stated  that  an  industrial  es- 
tablishment seldom  goes  into  the  question  of  selecting  a 
manager  so  tlioroughly  and  with  so  many  safeguards  as 
are  shown  in  this  type  of  examination.  An  industrial 
establishment  seldom  commands  the  services  of  three  men 
of  such  standing  in  the  community  as  the  three  men  who 
conducted  this  test.  Perhaps  it  is  also  fair  to  assume  that 
Mr.  Cooke  approved  the  result  of  the  test,  for  he  promptly 
selected  the  first  man  on  the  eligible  list  to  fill  the  job. 
The  law  gives  him  a  choice  among  the  first  four.  It 
may  also  be  assumed  that  the  person  thus  appointed  has 
been  successful,  as  indicated  by  his  retention  in  the  po- 
sition. 

The  second  important  case  was  that  of  District  Surveyor 
and  Regulator,  which  position  pays  $4000  per  annum. 
Again  tlie  examination  was  conducted  as  a  nonassembled 
test  and  tlie  piece  de  resistance  for  the  applicants  was  a 
topograpliical  map  of  a  proposed  addition  to  a  city.  The 
applicant  was  given  about  a  month  to  submit  his  plan 
of  the  addition,  all  necessary  details  as  to  location,  sur- 
roundings, purpo.ses,  etc.,  being  furnished  him  by  the  ex- 
aminers. Tlie  result  of  tiie  examination  was  again  most 
liappily  sustained  by  Mr.  Cooke's  appointment  of  the  first 
man  on  the  eligible  list. 

The  third  important  case  was  that  of  City  Architect, 
whicii  pays  $4000  per  annum.  This  examination  was  also 
of  the  noriasseml)lo(l  tyi)e.  The  Philadelphia  Chapter 
of  the  American  Institute  of  Architects  was  asked  by  tlie 
Commission  to  designate  two  of  its  members  to  act  with 
the  Chief  Examiner  as  a  board.  The  examination  con- 
sisted  of  experience,   30%. ;   executed   work,   30% ;   oral 


interview,  40%.  Under  the  subject  of  executed  work, 
each  applicant  was  required  to  submit  photographs,  draw- 
ings, plans  and  specifications  of  work  that  he  had  done. 
Mr.  Cooke  wrote,  "We  are  confident  that  under  the 
plans  for  holding  this  examination  which  you  have  de- 
veloped, the  result  will  be  a  list  of  only  those  who  will,  in 
a  very  large  measure,  meet  the  high  standard  set."  Nine- 
teen architects,  many  of  them  well  known,  competed.  Af- 
ter the  board  had  passed  on  the  exhibits  of  executed  work 
and  read  the  statements  of  training  and  experience,  those 
who  seemed  to  possess  qualifications  were  given  oral  ex- 
aminations by  the  board.  Again  the  merit  system  appar- 
ently discriminated  properly  between  the  competent  and 
the  incompetent,  and  Mr.  Cooke  filled  the  position  by  ap- 
pointing one  of  two  capal)le  and  well  known  architects  who 
tied  for  first  place. 

The  fourth  important  examination  in  ^Ir.  Cooke's  De- 
partment was  that  for  Chief  of  the  Bureau  of  Gas,  at  a 
salary  of  $5000  per  annum.  A  board  was  constituted  as 
above  outlined  and  the  examination  was  of  exactly  the 
same  type.  The  position  is  one  that  requires  not  only 
an  executive,  but  a  man  of  the  highest  order  of  technical 
training  and  one  whose  proved  interests  lie  in  the  service 
of  the  public  rather  than  that  of  the  corporations.  Mr. 
Cooke's  o%vn  statement  of  the  duties  and  the  qualifica- 
tions was,  of  course,  made  the  basis  for  the  examination. 
The  first  man  on  the  eligible  list  was  appointed  in  this 
case  also. 

In  a  little  more  than  a  year  past,  nine  different  eligible 
lists  for  Engineers  at  salaries  ranging  from  $1500  to 
$4000  per  annurn  have  been  created  by  the  merit  system 
for  the  Department  of  Public  Works,  and  in  eight  out  of 
the  nine  cases,  the  Department  has  appointed  the  first  man 
on  the  list,  and  in  one  case  eight  of  the  first  nine  have  been 
selected.  We  should  add  here  that  the  law  in  Pennsyl- 
vania permits  the  appointing  officer  to  pass  over  three  out 
of  each  .seven  names,  and  for  a  single  appointment  he  has 
a  choice  of  one  out  of  the  first  four.  It  would  thus  appear 
that  under  the  merit  system  as  now  administered  it  has 
not  been  necessary  for  the  appointing  officer  to  exercise 
that  degree  of  discretion  which  the  article  under  discus- 
sion would  seem  to  indicate  as  necessary. 

But  the  editor  observes,  "This  applies  especially  to  the 
higher  positions  .  .  .  but  applies  also  to  the  lower 
grades  of  city  employment." 

Let  me  illustrate  one  of  the  lower  grades.  The  position 
of  Highway  Inspector  pays  from  $82.50  per  month  to 
$1300  a  year.  In  a  little  more  than  a  year  there  have  been 
made  98  appointments  of  Highway  Inspectors.  In  so  do- 
ing, the  Chief  of  the  Highway  Bureau  lias  passed  by  only 
17  names  on  the  eligible  list.  Under  the  law  allowing 
him  to  pass  three  out  of  every  seven,  he  could  have 
passed  75  names  and  then  either  called  upon  the  Commis- 
sion for  more  names,  or,  in  the  absence  of  eligible  lists, 
made  appointments  of  his  own  selection  as  the  law  pro- 
vides. Similar  facts  exist  with  reference  to  appointment 
from  various  other  lists  for  the  Department  of  Public 
Works.  Of  course,  Mr.  Cooke's  observation  above  quoted 
might  be  interpreted  to  mean  that  some  of  the  appoint- 
ments he  has  made  are  not  satisfactory,  especially  in  the 
higher  jwsitions,  but  I  assume  this  is  not  the  case,  since 
none  of  them  have  been  dismissed  or  suspended. 

Mr.  Cooke's  next  proposition  is  that  "the  civil  service 
should  be  looked  upon  as  corresponding  to  an  employment 
bureau  in  the  ordinary  industrial  establishment." 

Critics  of  the  merit  svstcm  often  forget  the  fact  that 
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tlu'iv  is  a  vast  (lilVi'iviuc  lu'twivii  lllliii;;  a  public  jiohitioii 

and  lining  n  pi'i\at(>  position.     Hotli  sliould  Im  lillcd  ac- 

cordin}!  to  nii'iit,  of  foursc,  luit  cvcrv  litizon,  lii>rl>  and 

!nw,  lias  an  inluTont  ri^^iit  in  a  piihlir  position  wlu'llicr 

re   is  a   civil   sorvico   law    in   I'xistcnco   or   not.     Tlu' 

il  .stTvift'  law  nu'ivly  ^Miarantccs  liiiu  ft  cluuui'  to  t'x- 

iso  tiiat  riirlit.      Tn  an   indiislrial  cstaldislinit'iit,  how- 

.1-.  tlif  iMuplovniont  luiri-au  may  adopt  any  nu'tlioil  what- 
soever tiiat  pirtises  its  faiuy  and  may  than;,'e  it  upon  tlie 
whinj  of  the  moment  or  tlie  necessities  of  an  hour  without 
repird  to  the  rights  of  those  wlio  seek  employment  there. 
The  head  of  sucli  a  bureau  may  reject  an  applicant  for 
any  reason  whatsoever  or  for  no  expressed  reason.  The 
rwords  of  his  invcstifjation  or  his  tests  of  (itne.'<s  are 
not  public  records,  and,  in  fact,  ho  need  preserve  no  rec- 
ords at  all  if  ho  wishes.  Thus  it  is  by  no  means  lofjical  to 
compare  the  civil  service  department  to  an  employment 
bureau  in  an  industrial  establishment.  The  tiling'  that 
we  do,  on  the  other  hand,  is  to  adoi>t  all  the  u.seful  meth- 
ods of  the  private  corixiration  which  may  be  applied  to  a 
public  competition.  We  adverti.se  most  freely  and  we  in- 
vestijiate  by  letter,  by  telephone,  and  by  personal  visit 
to  the  extent  of  our  ability. 

Mr.  Cooke  further  sujjgests  "that  more  weight  shovdd 
be  given  to  a  candidate's  previous  experience  and  record 
and  le.-!s  to  what  he  is  able  to  submit  in  a  four-hour  ex- 
amination." 

Let  me  observe  here  that  tlio.se  familiar  with  the  opera- 
tion of  the  merit  system  are  painfully  aware  that  some  of 
the  most  notorious  violations  of  the  civil  service  law  are 
accomplished  by  giving  the  large  weight  to  training  and 
experience,  Avliich  is  the  only  part  of  the  usual  examina- 
tion in  which  the  identity  of  the  competitor  can  be  seen. 
Moreover,  statements  of  training  and  experience,  even 
though  verified,  do  not  constitute  so  safe  a  criterion  for 
rating  applicants  as  to  warrant  giving  it  an  unusual 
weight.  One  man  may  hold  a  position  twenty  years  and 
not  gain  nearly  so  much  real  experience  as  another  man 
who  may  hold  the  same  position  for  five  years.  Indeed, 
some  of  the  best  administrators  we  have  had  and  now  have 
in  public  life  never  held  an  administrative  position  or 
one  similar  to  it  before. 

My  experience  as  an  examiner  has  convinced  me  that 
there  are  few  subjects  so  hard  to  rate  fairly  as  an  appli- 
cant's "training  and  experience."  We  believe  it  should 
have  a  reasonable  weight,  but  we  do  not  believe  in  going 
to  extremes.  In  the  important  examinations  outlined 
above,  only  20  to  40%  w^as  given  for  the  technical  part  of 
the  test.  If  Mr.  Cooke's  suggestions  were  adopted,  we 
should  have  to  cut  down  further  the  weight  of  either  the 
oral  examination  or  the  technical  test. 

The  verification  of  statements  of  training  and  exper- 
ience is  exceptionally  difficult,  one  reason  being  that  it  is 
verj-  seldom  that  an  adverse  statement  can  be  secured 
from  a  former  employer  or  a  reference,  even  with  assur- 
ances of  confidence,  and  the  magnitude  of  the  task  can  be 
imagined  when  even  a  local  commission  has  several 
thousand  applicants  annually.  We  usually  give  30  to 
40%  to  training  and  experience,  but  whenever  necessarj', 
we  also  give  20  to  30%  to  an  oral  interview  upon  personal 
fitness.  Thus  we  are  allowing  60  to  70%  for  record  and 
personality. 

Passing  from  this,  we  find  next  a  suggestion  that  "pro- 
motions should  in  greater  measure  be  dependent  on  record 
of  work  done  rather  than  on  examination." 


I  tliink  tliiri  iH  true,  hut  up  to  date  no  satisfactory 
mcthoil  of  recording  work  done  by  emplr/yees,  ho  that  it 
can  be  used  In  determine  |irom<itionH,  has  been  W(jrk(!d  out 
either  in  riiilaildphia  or  elsewhere,  though  many  claims 
hav('  been  made.  Mr.  Cooke  is  evidently  not  arguing 
for  promotiouH  basetl  on  the  o))inion  of  the  appointing 
ollicer.  No  one  would  in  this  day  seriouHly  contrfiid  that 
this  would  be  the  correct  procf^dure.  lie  suggests  a  "re<!- 
ord  of  the  work  done."  Manifestly,  this  record  must  be 
one  that  could  be  inspected  by  the  appointing  olTicer  in 
his  various  bureaus,  and,  surely,  by  the  em|)loy(;eK  who 
are  alfected  by  it. 

It  is  much  easier  to  suggest  a  step  of  this  kind  than  it 
is  to  provide  the  vehicle  for  carrying  it  out.  I  should  be 
most  happy  to  have  anyone  .«olve  the  problcMii  of  keeping 
these  records  so  that  promotions  may  be  made  therefrom 
by  some  estal)lislie(l  rule.  Fairness  and  aspril.  de  corps,  of 
course,  require  that  employees  win  promotions  by  compe- 
tition. But  whether  that  competition  is  upon  "record  of 
work  done"  or  upon  an  examination  depend.s  ab.solutely 
upon  the  invention  of  an  open  and  above-board  system  of 
recording  work  done. 

The  next  suggestion  offered  is  that  "civil  service  should 
be  operated  i)riniarily  to  jiromote  efficiency  rather  than  to 
check  favoritism." 

The.se  two  projiositions  are  Siamese  twins.  You  can't 
promote  efficiency  without  checking  favoritism  and  you 
can't  check  favoritism  without  promoting  efficiency. 

We  now  come  to  his  final  suggestion  that  "methods 
should  be  adopted  to  obtain  ((uicker  results  from  exam- 
inations." 

^n  this  connection,  Mr.  Cooke  observes  that  most  desir- 
al)ie  candidates  will  not  wait  around  "two  months"  aft^'r 
an  examination  to  find  out  whether  they  are  to  be  available 
for  a])])ointment.  When  I  first  read  this  statement  in 
Mr.  Cooke's  departmental  report  some  time  ago,  I  was 
somewhat  concerned.  I  thereupon  took  every  eligible  list 
that  had  been  created  for  the  Department  of  Public 
Works  for  the  fourteen  months  preceding.  I  collected  the 
number  of  days  that  elapsed  between  the  examination  and 
the  announcement  of  the  result.  Fortunately,  I  found 
that  the  actual  fact  is  that  the  average  number  of  days 
the  ai)plicants  had  to  wait  was  23.  If  we  exclude  Sun- 
days, it  means  that  the  Commission  ])repared  these  lists 
with  an  average  of  20  days  for  each  one,  notwithstanding 
the  fact  that  a  vast  amount  of  work  has  to  be  done  for 
other  dei)artments.  Other  commissions  may  speak  for 
themselves,  but  I  am  sure  that  Mr.  Cooke  was  misin- 
formed if  he  was  referring  to  the  local  situation. 

Let  me  say  in  conclusion  that  the  merit  system  has 
not  been  perfected  by  any  means ;  its  improvement  has 
been  great  and  will  be  greater  still.  It  is  the  one  rock 
upon  which  the  engineering  departments  in  the  public 
service  must  be  erected  and  maintained. 

AuTiiuu  M.  SvvAX.sox,  Chief  Examiner, 
Philadelphia  Public  Service  Commission. 

City  Hall,  Philadelphia,  Nov.  27,  1914. 


NOTES  AND  QUERIES 


The  Polo*  Brtdee  Approach  concreting  plant  described  In 
our  last  issue,  p.  193,  was  the  plant  at  the  north  approach, 
while  the  photograph  showed  the  steam-driven  plant  at  the 
south  approach.  In  consequence  there  was  a  slight  lack  of 
agreement  between  text  and  Illustration,  as  some  readers  may 
have  noticed. 
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The  new  Imhoff  tank  at  Waupun,  Wis.,  said  to  be  the 
hir'^est  in  Wisconsin,  is  designed  to  serve  a  population  of 
1500.  The  upper  compartment  or  settling  chamber  has 
a  capacit)'  of  3050  cu.ft.  The  dimensions  of  the  tank  are 
shown  by  the'  accompanying  illnstrations.  Provision  is 
made  for  a  duplicate  tank  and  for  filters  in  the  future,  but 
for  the  present  the  eMuent  from  the  tank  is  discharged 
over  a  series  of  steps  into  the  Rock  River. 

The  Imhoff  tank  and  the  new  sewerage  system  of  6-  to 
18-in.  pipe  were  designed  by  W.  G.  Kirchhoffer,  of  Madi- 
son, Wis.,  and  their  construction  was  supervised  by  E.  S. 
Ela,  of  Rochester,  Wis.  The  contractor  was  the  Ideal 
Construction  Co.,  of  Xorth  ]\Iilwaukee,  Wis.  The  Imhoff 
tank  cost  $2900  and  the  sewerage  system  $52,817. 
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By  High  C.  Mitchell*  1 

In  considering  the  value  of  a  good  topographic  map  to 
the  municipal  engineer,  the  uses  he  may  make  of  .><uch  a 
map  can  be  grouped  under  four  general  heads :  ( 1 )  In 
studying  the  feasibility  of  a  project;  (2)  in  securing  the 
one  best  plan  for  his  undertaking;  (3)  as  a  basis  for  pre- 
liminary plans  and  estimates;  (4)  city  planning. 

Feasibility — There  is  no  use  which  the  city  engineer 
can  make  of  a  good  topographic  survey  map  which  will 
give  him  greater  return  in  satisfaction,  and  perhaps  in 
money,  than  being  able  to  consider  the  feasibility  of  any 
and  all  projects  proposed  without  having  to  send  a  party 
into  the  field  for  new  snrveys. 

The  Oxe  Best  Plan — With  a  good  topographic  map 
of  the  area  being  studied,  the  engineer  has  the  material 
required  for  securing  the  om  best  plan  for  his  undertak- 
ing— be  it  road  building,  sewer  planning,  or  other  public 
works.  This  may  mean  to  the  highway  engineer  a  maxi- 
mum grade  of  3%,  where  without  the  map  4%  would 
have  been  considered  satisfactory.  It  costs  more  to  build 
a  street  on  the  steeper  grade,  more  to  maintain  it,  and 
it  takes  more  street  to  reach  a  given  distance,  since  the 
available  length  of  a  street  for  buildings  is  not  its  slope 
length  but  its  horizontal  projection.  To  the  sewer  engi- 
neer it  may  mean  a  minimum  length  of  sewer,  a  minimum 
amount  of  excavation,  and  a  saving  in  cost.  To  all 
branches  of  the  city  engineer's  office  it  means  satisfaction 
and  economy. 

Basis  for  Plans  and  Specifications — In  using  the 
topographic  map  in  the  office  as  a  basis  of  preliminary 
plans  and  estimates,  the  engineer  does  away  with  the 
field-work  of  preliminary  surveys.  For  the  cost  of  making 
all  preliminary  surveys  spread  out  over  many  years  in  a 
given  area  is  substituted  the  cost  of  making  one  single 
complete  topographic  survey  and  map. 

Figures  are  lacking  to  show  on  which  side  the  balance 
is,  but  it  may  be  assumed  that  for  $1000  per  sq.mi.  a 
topographic  map  can  be  constructed  which  can  be  used 
with  absolute  safety  for  preliminary  plans  and  estimates 
by  all  branches  of  a  city  engineer's  office.  It  is  a  question 
if  all  the  preliminary  surveying  required  in  a  square  mile 
of  territory  for  each  separate  undertaking,  spread  out  over 
many  years,  could  be  done  for  that  sum,  for  $1000  will 
support  one  survey  party  for  perhaps  three  months,  or, 
say,  one  party  each  for  the  sewer  and  highway  engineers 
for  one  month,  and  for  the  park  and  bridge  engineers  for 
one-iialf  month  each.  Actual  figures  would,  of  course, 
show  a  wide  range,,  varying  with  local  conditions,  but  the 
economy  of  a  single  complete  survey  seems  obvious. 

A  brief  canvass  of  a  number  of  cities  having  good 
topograi)hic  nuips  produces  a  unanimous  opinion  that 
such  maps  are  of  great  value  in  munitipal  engineering 
work  and  are  ])roductive  of  real  ctonomy,  saving  many 
dollars  of  public  funds. 

City  Planning — What  is  the  cxi)ense  of  cutting  down 
the  "Hump"  in  Pittsburgh's  downtown  district,  com- 
l>iucd  with  what  it  would  have  been,  say  25  years  i\go? 
11.  F.  Cory,  ol'  San  Francisco,  writes  in  tlio  September 
I'rorrnliiK/s  ol"  tl\e  American  Soi'iety  of  Civil  Engineers: 
The  topoKnipliy  unil  niiturul  features  of  San  Fr:ilu-lsc-o  arc 
Huch   thiit   It   coulJ  have   been    iiiadu   one  of   tho   most   beautiful 
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•Of  Brown  &  Clarkson,  Civil  KuKlnoors,  WashlnBton,  D.  C. 
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i-ltloH  111  tlx'  worl.l.  I'lirnrtiiiiutoly.  llUn  otlior  plitoea,  II  Krnw 
up  "TopHy  fiiHltlon"  iitul  llir  layuiit  Im  ri'i'liiiiuuliir  f|iillf>  ro- 
i.inlli'NH  »f  Ilip  coiillKtinitliiii  <if  Ihr  liiml.  Thorr  rnmill  unuIrM 
,H  IiIkIi  MX  --■:•  Tin-  opixiitimllv  wlilih  itiK  Kri-iil  nr»  of  1110(1 
pi'i'Nviiti'il  for  riMlKHlKnliiK  (lii<  hu.mi  Importiint  purl  of  llin  c-lly 
WilH  not  (Klllxril.  Tlio  t'lly  JCiikImi'i'I'ii  ottli-i<  ri't-piilly  "liilnil 
llmt  U'li, 000,000  wiiH  th«  ooHt  of  ('..rtiilii  liiipi  oVoiiipiiIn,  ium-cii- 
iry  uiultir  tlw  clrruiimtniicoH,  )>u(  wliloh  \vuul<l  Imvo  lieoii 
.  iitlrrly  uvolil<-<l  liiiil  (ho  cUv'm  pItiiiitliiK  l><«<n  iiitjuiilrd  to  tho 
lopOKniphy,  UM  iiilxht  luivo  l>i<i>n  <loii«,  iiiiil  tliiit  tliln  dximmiiII- 
luro  «iii«  l>ut  tlio  bvKliinliiHr  of  11  Hoiii-M  wlilcli  from  llino  to 
tlino    inuHt    lio    tniitlo. 

llt)\v  niiiny  otluT  cities  iirc  tlicri'  wliitli  iiii>,'lit  prDiliicti 
>iinilar  ti'stinuuiy  ?  Ciin  ono  (li)iilit  timt  llicri!  is  n  taii^ci- 
Itlo  saviniT,  an  achial  I'loiioiny.  in  lia\iiij;  IIik  onr  hrsl 
iiliiii  tin-  linal  plan,  and  tlial  notliinir  ;:t)i's  fartlior  io  pni- 
ilucc  till'  ono  l)i'st  plan  llian  a  ismiA  iiasit-  topof^rapliic 
-iir\t'v  ami  iiia))? 

TIhe   Meed  of  a  City  Plan  and 
of  a  Cn^y   Topo^raplhic  Map* 

1>V    .losKIMI     \V.    SlIllil.KYf 

In  the  lorro^pundiMin"  wliiili  led  nj)  to  this  address,  I 
sugjjostod  that  wliatovcr  I  niiprlit  have  to  say  to  yon  iiiijiht 
toueli  on  tho  iiniKirtaiHo  of  a  topoi,n-a])lii(al  map  to  a  city 
as  a  basis  for  ])ropor  city  i)lannim,'. 

But.  you  will  ])loaso  understand  that  my  rot'eronces  to 
City  Phumiiiij:  are  limited  almost  entirely  to  street-plan 
development,  which  is  simply  one  ])haso  of  tho  h\<x  siiliject. 
The  Topoi:ra]ihical  Survey  Commission  of  Haltimoro  sim- 
ply has  jurisdiction  over  the  street  plan,  iiut  wc  feel  that 
if  we  are  able  to  provide  the  city  with  a  well  eoiistructcd 
framework — streets — then  we  shall  have  a  very  <rood 
basis  for  other  forms  of  planniii!:. 

I  have  been  really  greatly  interested  in  reading  the  ad- 
mirable report  of  your  [the  Louisville  |  City  Improve- 
ment Commission.  Among  the  several  passages  in  the 
report  that  struck  me  forcibly,  this  one  appears: 

The  more  we  study  this  problem,  the  more  are  we  shocked 
to  see  Ine  woeful  disregard  of  common  sense  and  good  iirac- 
tice  in  the  additions  made  to  the  city  within  the  past  few 
years. 

Your  committee  also  got  to  tlie  gist  of  the  matter  when 
it  recommended  : 

You  can  no  more  build  a  city  without  a  well  considered 
plan  than  you  could  a  building  or  a  gown.  In  no  case  can  one 
•  xpect  to  reach  a  satisf.actory  result  without  a  study  of  the 
relation  of   the  component   parts  to  the  finished   production. 

I  have  remarked  l)efore  in  discussing  civic  betterments 
hat  it  does  seem  odd  that  the  separate  elements  embraced 
within  cit^'  planning,  such  as  buildings,  railroads,  mu- 
nicipal works  of  all  character,  are  each  studied  and 
planned  seriously  and  altogctiier  scientifically.  Yet,  to 
the  composite  whole,  there  is  the  minimum  of  attention. 
In  other  M-ords,  the  smaller  things  receive  our  most  mi- 
nute care  and  the  largest  thing  that  man  has  yet  built,  a 
cit}',  is  allowed  to  ])rogress  in  the  most  liaphazard  and 
care-free  way  possible. 

Out  of  the  number  of  good  recommendations  which  I 
read  [in  the  Louisville  report]  there  are  two  which  fall, 
especially,  under  the  topic  on  which  I  am  speaking  to  you 
this  evening.  One  is  that  you  must  have  a  good  survey 
and  map  on  which  to  base  any  ])lans  for  improvement, 
and  afterM-ards  you  must  endeavor  to  develoj)  a  sensible 
City  Plan. 


•Extracts  from  a  paper  read  before  the  Engineers  and 
Architects  Club  of  Louisville,  Ky.,  Oct.  20,  1914. 

tChief  Engineer,  Topographicai  Survey  Commission,  Balti- 
more,  Md. 


I  iiiile  thai  your  cntnMiittiM'  nnkH  for  $:{o.(iim)  fur  the 
proparalioii  of  thiH  map.  Willunit  giving  the  matter  cIohc 
MTuliny  it  wuuhl  appear  to  me  that  this  is  hardly  a  Hiif- 
(icient  HiiiM.  I,  (»f  coiirw.  do  not  know  what  your  survey 
ii>nt«'inplHtuM — the  Hcah-  to  which  your  map  is  to  be  made, 
tlio  amount  of  dotnil  to  be  i*h<»wii,  nor  a  great  many  other 
fHseiilia!  foatiiroH  necohsary  on  which  to  base  a  proper 
opinion.  .\nd  hero  I  may  omphasi/<!  the  importance  of 
acciirMto  mapping.  In  IJallimoro,  if  you  will  pardon  the 
lack  of  modosly.  wo  inailo  an  excellent  survey  and  maj). 
The  map  is  on  the  scale  of  WO  ft.  to  1  in.,  with  contour 
intervals  of  5  ft.  It  is  made  in  s(piaro-mil<!  sections,  .ii  of 
them,  and  shows  nil  of  what  we  consider  oss(!ntial  details 
for  the  development  of  new  areas  as  well  as  for  the  re- 
nrrangemeiit  of  the  older  stations.  The  basic  work  for 
this  map  was  most  carefully  done.  A  complete  triangii- 
lalioii  of  the  city,  based  on  tho  general  method  used  by 
the  TT.  S.  Coast  &  (ieodetic  Survey,  was  made;  preci.se 
levels  were  established  over  tlie  entire  area,  and  now,  after 
twenty  years  working  on  this  ma]),  and  comparing  it  to 
those  of  other  cities,  I  can  trnllifully  state  that  I  know 
of  no  point  of  importance  which  was  neglected,  nor  do 
T  think  any  methods  of  less  refinement  could  have  been 
adopted  to  have  insured  the  same  results. 

Before  the  map  was  made  Baltimore  was  confronted  by 
two  large  civic  problems,  beside.s,  of  course,  numerous  ones 
of  a  lesser  degree  of  importance.  The  larger  ones  were 
the  development  of  a  large  rural  area  which  had  recently 
been  annexed  to  the  city  and  the  planning  for  an  entirely 
now  .sewerage  system,  both  storm  water  and  sanitary. 
Sensibly,  I  think,  we  first  made  a  good  maj)  before  tak- 
ing any  important  .steps  along  either  of  these  lines.  Since 
then  we  have  been  planning.  We  have  not  ])lanued  ideal- 
ly, of  course.  AVe  have  had,  as  ])rol)ai)ly  have  had  the  of- 
ficials of  all  American  cities,  great  obstacles  to  over- 
come. These  obstacles,  when  we  boil  them  down,  be- 
come almo.st  invariably  the  selfishness  of  the  individ- 
ual property  owner.  Your  City  Improvement  Commis- 
>i  )n  has  mentioned  a  similar  hindrance.  This,  however, 
is  being  gradually  overcome  in  Baltimore  and  you  should 
not  let  it  give  you  unnecessary  concern  in  Louisville. 

I  note  that  your  Commission  grasps  the  true  essence 
of  city  planning  by  considering  the  necessity  for  planning 
for  the  undeveloped  sections  of  your  city.  This  is 
something  you  can  now  do  while  you  are,  at  the  same  time, 
giving  .study  to  conditions  which  need  rectifying  in  your 
built-up  and  congested  sections.  The  crux  of  the  whole 
matter  is,  of  course,  that  if  you  do  not  give  proper  atten- 
tion to  your  growing  sections  they  will  soon  be  in  as  bad 
condition  as  are  the  older  portions  of  your  city,  which 
were  allowed  to  develop  without  care  or  attention.  Allow 
me  to  return,  figuratively,  to  Baltimore. 

As  I  mentioned,  just  before  our  map  was  made  we  had 
annexed  a  considerable  area  to  the  city,  about  31.94  sq. 
mi.  Previous  to  the  time  of  annexation,  this  territory 
had  been  studied  according  to  the  old-fashioned  lights 
regarding  the  system  of  proposed  streets,  and  the  streets 
were  for  the  nio.st  part  marked  by  granite  monuments 
at  the  northeast  corners.  Proliably,  needless  to  say.  the 
line  conformed  to  the  old  checker-board  or  gridiron  ideas. 
Fortunately,  however,  we  had  a  number  of  good  routes  of 
travel  leading  from  the  lieart  of  the  town  to  the  outlyintr 
.■jections,  and  the  old  planners  did  adopt  these  routes  in 
their  i)lan  of  streets.  It  was  realized,  however,  that  the 
old   county   plan   might  not   prove   ideally   satisfactory, 
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iiiid  so  a  Commission  was  appointed  to  study  farther  this 
territon'  and  to  draw  up  an  official  plan.  This  was  all 
done,  and  since  that  time,  namely,  in  1898,  we  have 
worked  on  the  Commission's  plan  of  streets  for  the  de- 
velopment of  our  sulmrbau  sections.  The  old  plan,  viewed 
from  the  lijjht  of  modern  practices,  was  far  from  ideal 
and  it  has  been  amended  and  changed  so  often  that  its 
originators  would  now  hardly  know  their  work. 

I  think,  at  one  time,  a  great  many  of  those  having  to 
do  witli  the  expansion  of  the  street  system  in  our  larger 
cities  felt  that  they  coiild  lay  down  a  definite  plan, 
adhere  to  it  rigidly  and  by  some  as  yet  unexplainable 
method  enforce  the  street-plan  development  on  all 
property  owners.  Our  experience  in  Baltimore  has  been 
that  this  was  indeed  a  fanciful  dream.  We  have  not  done 
it,  though,  on  the  whole,  I  think  we  have  succeeded  very 
well  in  carrying  out  the  more  important  elements. 

We  rely  principally  on  a  law  which  states  that  the  city 
cannot  condemn  and  open  a  street  nor  accept  the  deed 
or  dedication  of  any  street  the  lines  and  grades  of  which 
do  not  con'fonn  to  the  established  street  plan.  In  other 
words,  we  cannot  absolutely  prevent  property  owners  from 
laying  out  their  streets  along  nonconforming  line.'.,  but 
we  can  and  do  refuse  to  grade,  pave,  lay  water  mains  and 
sewers  or  provide  lighting  in  the  beds  of  such  streets  as 
are  incongruous  to  the  plan,  and  this,  in  itself,  has  had 
a  marked  stimulus  in  limiting  haphazard  layouts. 

But  in  by  far  the  larger  area  under  control  of  the  Topo- 
graphical Survey  Commission  the  street  plan  is  devel- 
oped through  a  compromise,  give  and  take,  between  the 
city  and  the  property'  owners.  This  is,  of  course,  not 
ideal  and  no  doubt  the  future  will  give  us  more  strin- 
gent means  of  developing  the  street  system  in  conformity 
with  the  ideas  of  the  city  and  not  along  the  lines  best 
suited  to  the  individual  property  owners. 


TefiS^SiSes  foil'  Sadie  Clearsiiace 

Bridges  over  railway  tracks  too  low  to  clear  a  man 
standing  on  the  roof  of  a  freight  car  commonly  have 
telltales  or  "ticklers"  hung  across  tlie  track  .^ome  distance 
in  advance  of  the  bridge  which  will  hit  any  forgetful  man 
and  warn  him  to  lie  down.  Similar  telltales  are  u.'^ed 
to  a  limited  extent  to  warn  men  of  obstructions  at  tlie 
side  of  the  tracks  projecting  into  the  normal  clearance 
space.  Three  types  of  these  side-clearance  indicators 
are  shown  in  the  accompanying  cut. 

The  one  at  the  left  consists  of  a  steel  pole  with  an  arm 
from  which  is  suspended  a  No.  9  steel  wire  incased  in  a 
Vi-in.  rul)ber  tube.  The  upper  end  of  the  wire  is  coiled 
in  a  pipe  plug  and  soldered,  and  its  lower  end  is  looped 
to  support  the  ttibe.  The  top  of  the  tube  is  wrapped 
with  a  small  wire  soldered  to  the  suspension  wire.  The 
wire  and  tube  hang  in  the  clearance  line  of  the  obstruc- 
tion, and  will  I)e  struck  by  a  man  riding  in  such  position 
as  to  strike  the  obstruction.  It  is  set  far  enough  in  ad- 
vance to  give  the  man  time  to  assume  a  »&{e  position. 

The  second  design  consists  of  a  pipe  post  carrying 
vertical  Iiiugcd  rods,  to  wliich  are  attached  light  wooden 
blades  witii  a  rubber  strip  inserted  in  the  end  (or  a 
double  strip  fitted  over  the  end)  of  cacli  hiade,  as  shown. 
The  blades  have  side  springs  liooked  to  arms  on  the  post, 
80  that  they  are  easily  pushed  aside  if  a  man  strikes  them. 


The  post  and  arms  are  painted  white  and  the  rubber  tips 
are  painted  red. 

Tlie  third  design  has  a  vertical  cylinder,  composed  of 
cords  attached  to  rings  of  i/^-in.  rubber  hose  and  hung 
from  a  post  by  springs  in  such  a  way  that  it  will  give 
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rubber    tube.      B 
cords    and    hose. 


and  partially  revolve  if  struck.     The  cords  are  l5-straiul 
tarred  marlins. 

These  three  designs  have  been  tried  on  the  Chicago, 
Burlington  &  Quincy  E.K.  None  of  them  is  considered 
entirely  satisfactory,  however,  and  further  experiments 
are  being  made.  The  second  design,  as  used  on  this  road, 
lias  inserted  rubber  ends.  This  design  has  been  tried  also 
by  tlie  Baltimore  &  Ohio  E.E.,  where  the  rubber  ends 
are  of  the  form  shown  in  the  cut. 


TlhiC  St.  ILo^ns  Lsi^yy  ©ira  Q^isaimtnty 
SusiPveyaEag* 
During  the  past  year  a  committee  of  the  Engineers* 
Club  of  St.  Louis,  Mo.,  pri'jjared  and  caused  to  be  intro- 
duced in  the  Municipal  Assembly  an  ordinance  creating 
the  (iflice  of  Quantity  Surveyor.  This  ordinaiu-e  was  passed 
by  both  branches  of  the  assembly  and  was  ajjproved  by 
the  Mayor  last  November,  and  is  now  law.  The  onlinani'e 
follows: 

An  ordinance  to  appoint   certain   persona  as   Quantity  Sur- 
veyors. 

He  It   ordained   by  tlio  City  of  St.  I.ouis.  as   follows: 
Sec.  1.    The  Mayor  by  and  with  the  approval  of  the  Council 
may  appoint  any  number  of  competent  persons,  who  shall  be 


•From    the   January    "Journal    of   the   .VsMoclation   of    Ens:l- 
ncerlnK  Societies." 
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iiUIIIi'il  III  IiiiIIiIImk:  roiiHlnirlloii  iiiul  <  xt  Iniiilliiu  iih  i|iiiiiitlly 
Miirvoyoi-H. 

Si>o.  :.  ICnch  qunntlty  Hurvpyor  ho  upiiolntod  Mlmll  fflvo  a 
i4<ii<(l  niul  Hiilllt-lcnt  lidiitl  to  tho  City  of  Hi.  Uoula  In  tho  miin 
of  $lU,nOU,  (.'Oiiilltloncil  thnl  li«  will  riiKlifully  pnrforiii  tlin 
(liilli'M  of  (iiiiiiitlly  Miirvoyor  uiuli-r  mild  it|ipoln(tncnl,  wlilch 
lioiiil  immt  b<>  i-xi-cMili'(l  by  llii-  ii|<|<oliili'>-,  itn<l  lit  IriiMl  two 
Kooil  mirrtloH.  to  bo  upprovod  by  th<<  Mayor  niul  Council,  iiinl 
no  (inch  bond  Bhall  bo  approved  iiiiIohm  nioli  of  tbn  iiiirptlcB 
tInTi'Oii  l>o  tho  ownor  of  roiil  proporly  iinaoiiaed  nt  not  \en» 
tliiin   ono-hair  tho  ninoiint  of  tho   bond. 

Soc.  3.  Any  porHon  who  niny  employ  Huch  ()iinntlly  mir- 
veyor,  nnd  wlio  inny  Hiintnln  Iobh  or  dnniiiKo  by  ronMoii  of  tho 
nrnMi^onre.  Inroinpotonoy  or  nilHi-ondiicI  of  hiioIi  mirvoyor, 
Mhiill  bo  iiornillti'd  to  brlnK  nn  action  on  tho  bond  of  miioIi 
mirvoyor  In  hl.s  own  name  In  any  court  bavlni;  JiirlHdlctloii 
In  tho  promises:  provided,  that  any  such  action  hIiiiII  bo 
broutrht  within  five  years  after  tho  expiration  of  tho  coniinl»- 
slon  of  avich   surveyor. 

Sec.  i.  The  quantity  surveyors  so  appointed  shall  bo  com- 
missioned nnd  hold  olUce  for  tho  term  of  four  years  from  tho 
respective  dates  of  their  respective  commissions,  nnd  they 
shall  charjro  for  their  services  siirli  fees  as  shall  be  airrci'il 
upon  with  the  parties  deslrlns:  their  services,  until  such  tinio 
as  a  Joint  commit  too  from  tho  En>;lneers'  Club  of  St.  I,oul«,  tho 
St.  I.ouls  Chapter  of  the  Anierlcjin  Institute  of  Architects  .and 
the  Itulldlntr  Industries'  Association  shall  recommend  a  defi- 
nite schedule  of  fees  for  ostlmatlnK  different  classes  of  struc- 
tures, when  the  schedule  of  fees  so  recommended  shall  become 
tho  Ictfal  fees  for  iiuaiitity  surveyors. 

A  bill  roquiriiiir  that  all  architectural  and  eii<;;incering 
plans  of  ])ublic  work  in  the  state  be  aecoinpanied  l)y  a 
detailed  list  showinir  the  quantity  of  each  material  used 
in  the  work,  has  been  prei)ared  by  the  conunittoc  for  in- 
ti-oduction  in  the  state  legislature  during  the  present  ses- 
sion. It  is  ho]ied  to  create  a  custom  which  will  be  ex- 
tended to  jnivate  work. 

The  committee  of  the  club  is  now  considering  standard 
methods  to  bo  used  in  computing  the  qiiiiiitity  of  each 
kind  of  material  to  be  used  in  a  structure 


The  3(Hh  annual  meeting  was  held  at  the  Leland  Hotel, 
Springfield,  111.,  with  the  President,  John  J.  ITarman 
(Peoria,  111.),  in  tlie  Chair,  and  a  fair  attendance  of 
members,  visitors  and  exhibitors.  Ajiart  from  the  usual 
series  of  pajicrs  and  reports  on  technical  matters,  there 
was  a  brisk  discussion  as  to  engineers  in  the  public  ser- 
vice undertaking  work  in  competition  with  eu^iuecrs  in 
private  jiractice.  A  resolution  was  adopted  )  liat  where 
engineers  in  salaried  public  positions  under?  ake  private 
work,  it  should  be  at  rates  commensurate  with  the  value 
of  their  services. 

The  State  Board  of  Health  requested  the  support  of  the 
Society  in  the  proposed  establi.<hmeiit  by  the  Board  of 
an  engineering  department  to  look  after  matters  of  sani- 
tation, sewage  di-sposal,  etc.  The  opinion  was  expressed 
that  the  field  for  such  state  engineering  bodies  should  be 
largely  educational  and  advisory  and  confined  largely  to 
the  investigation  of  cases  where  engineering  works  are 
needed  Init  where  the  communities  do  not  appreciate  the 
necessity  of  technical  advice  or  are  neglectful  in  calling 
for  it. 

It  was  recognized  that  the  public  should  have  the  value 
of  the  experience  and  knowledge  of  high-class  men  in  gov- 
ernment employ  in  the  various  state  boards  and  commis- 
sions, but  that  on  the  other  hand  care  should  be  exercised 
that  their  work  does  not  adversely  affect  engineers  who 


arc  cnrrving  on  private  pnictice.  A  roMoliition  wrn*  pn«Hed 
indoiHing  the  pniptmcil  ncliuii  of  the  Sditc  Uminl  of 
ilcallh. 

Sc\eral  puiierM  wen-  read  dciiliiig  with  jtaving  of  vurioiiH 
kiiidM.  One  by  W.  H.  KirrJMiircr  (MailJHoti,  WIh.)  atlvo- 
calcd  a  coiuavc  iiiHtcad  of  iTowiied  slrci^t  croHH-section, 
iiiiil  ('.  M.  I'dwcll  (Cliicago)  advocated  building  concrete 
curbs  as  purl  of  tiic  ((.iicrcle  pavement,  instead  of  sepa- 
rate from  it.  (ien.  h.  Ilarnsborger  (Springndd )  de- 
scribed the  use  of  burned  shale  for  paving  jmrk  driveways, 
anil  (;.  K.  .TohiiHoii  (ImiIIh  City,  Nt;!).)  described  an  eco- 
iioniical  paving  with  thin  s(|uare-edg((d  brick. 

The  sewer  system  at  .Alton,  111.,  was  described  liy  J.  E. 
Scliwaab  (City  Engineer),  the  work  including  pipe  tun- 
nels. A  pajK-r  on  the  invcsiigation  of  the  artesian-well 
water  snpjilies  of  Illinois  was  read  by  F.  W.  I)e  Wolf 
(Illinois  (ieological  Survey),  a  method  of  estimating  the 
costs  of  steel  and  concrete  bridges,  based  on  the  general 
use  of  standard  designs,  was  described  by  C.  F.  Burch 
(State  Highway  Deimrlment),  who  showed  a  number  of 
curves  u.sed  in  such  estimates.  This  Departjnent  is  now 
making  a  survey  of  all  bridges  within  the  State,  and  this 
has  shown  the  necessity  of  adequate  engineering  super- 
vision of  highway  bridge  work. 

A  report  of  the  Committee  on  Measures,  Weights  and 
Coinage  strongly  advocated  the  general  use  of  the  metric 
system  and  referred  to  the  recent  organization  of  the 
American  Association  for  the  Adoption  of  the  Metric 
System. 

The  election  of  officers  resulted  as  follows :  President, 
W.  S.  Shields,  Consulting  Engineer,  Chicago;  Vice- 
President,  Paul  Hansen,  Director  of  the  State  Water 
Survey,  Urbana,  111.;  Secretary,  E.  E.  R.  Tratman,  1144 
Monadnock  Block,  Chicago.  The  next  meeting  will  be 
lield  at  the  University  of  Hlinois,  at  Urbana,  in  January, 
lUlG. 


ais'airag  &,  L^es^lfe  Sua  aim 
Reseir^oair 


'Ea^s^a 


An  old  quarry  bed  has  been  used  for  a  sedimentation 
basin  at  the  Little  Falls  filter  plant  of  the  East  Jersey 
AVater  Co.,  Little  Falls,  N.  J.  The  basin  is  315  ft.  long, 
11.5  ft.  wide  and  20  ft.  deep  as  completed.  The  quarry 
in  which  the  basin  was  built  originally  had  an  irregular 
depth  of  from  25  to  50  ft.,  but  this  for  many  years  had 
been  filled  in  to  some  20  ft.  from  the  surface  with  loose 
rock  debris. 

It  was  not  known  what  the  action  of  the  filling 
would  be  and  so  no  treatment  was  attempted  before 
putting  down  the  basin  floor.  Reinforced-concrete  re- 
taining walls  were  run  around  the  edges  of  the  quarry 
to  serve  as  sides  of  the  basin.  A  center  wall  with  weirs 
was  also  built.  The  floor  was  made  with  a  joint  between 
the  side  walls  and  bottom  slabs. 

There  was  no  appreciable  settlement  of  the  walls,  but 
in  one  comer  the  floor  settled  as  much  as  4  in.  and 
through  the  cracks  there  was  a  heavy  outflow  of  water. 
The  basin  was  drained,  holes  were  drilled  in  this  section 
of  the  floor  and  pipes  were  run  to  the  surface  for  grouting. 
An  enormous  amount  of  grout  was  required  to  seal  the 
fault.  The  cracks  were  dosed  with  asphalt.  Since  the 
basin  was  put  into  use,  there  has  been  no  further  settle- 
ment or  leakage. 
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II  unsHiT^ctlioiniS  for  Firstly  Aid  TreattiMeinitlf 


WouxDs  That  Uleed — Abkasioxs.  Cuts,  Punctures 

Drop  3%  alcoholic-  iodine  into  wound  freely;  then  apply 
dry  sterile  gauze  to  wound  and  bandage  it.  Do  not  other- 
wise cleanse  wound. 

Severe  Bleeding 

Place  patient  at  rest  and  elevate  injured  part.  Apply 
sterile  gauze  pad  large  enough  to  allow  pressure  upon, 
above  and  below  wound.     Bandage  tightly. 

If  severe  bleeding  continues  apply  tourniquet  between 
wound  and  heart  and  secure  doctor's  services  at  once.  Use 
tourniquet  with  caution  and  only  after  other  means  have 
failed  to  stop  bleeding. 

XosE  Bleeding 

Jlaintain  patient  in  upright  position  with  arms  ele- 
vated. Have  him  breathe  gently  through  mouth  and  not 
blow  nose.  If  bleeding  continues  freely,  press  finger 
firmly  on  patient's  upper  lip  close  to  nose  or  have  him 
snuff  diluted  white  wine  vinegar  into  nose. 
In.turies  Which  Do  Xot  Bleed — Bruises  and  Sprains 

Cover  injury  with  several  layers  of  sterile  gauze  or  cot- 
ton, then  bandage  tightly.  Application  of  heat  or  cold 
may  help,  other  means  are  unnecessary.  If  injury  is 
severe  place  patient  at  rest  and  elevate  injured  part  until 
doctor's  services  are  secured. 

Eye  Injuries — Except  Eye  Burns 

For  ordinary  eye  irriiations  flood  eye  with  4%  boric 
acid  solution.  Remove  only  loose  particles  which  can  be 
brushed  off  gently  with  absorbent  cotton  wrapped  around 
end  of  toothpick  or  match. 

Do  not  remove  foreign  bodies  stuck  in  the  eye.    In  that 
case  and  for  other  eye  injuries,  drop  castor  oil  freely  into 
eye,  apply  sterile  gauze,  bandage  loosely  and  go  to  doctor. 
Fire,  Electrical  and  Sun  Burns 

Do  not  open  blisters.     Use  burn  ointment  (3%  bicar- 
bonate of  soda  in  petrolatum)  freely  on  sterile  gauze  ap- 
plied directly  to  burn.     Cover  with  several  thicknesses  of 
flannel  or  soft  material,  then  bandage  but  not  tightly. 
Acid  Burns 

Thoroughly  flush  wound  with  water,  then  dry  wound, 
apply  burn  ointment  and  bandage  as  above. 
Alkaline  Burns 

Thoroughly  flush  wound  with  water,  then  flood  with 
wiiite  wine  vinegar  to  neutralize  (dilute  vinegar  for  alka- 
line eye  burns),  dry  wound,  apply  burn  ointment  and 
bandage  a;;  above. 

Dislocations 

In  case  of  dislocation  of  finger  except  second  joint  of 
thumb,  grasp  finger  firmly  and  pull  it  gently  to  replace 
joint,  then  place  finger  in  splint  and  bandage.     In  other 
cases  rest  dislocated  part  and  secure  doctor. 
Fractures 

Make  patient  comfortal)le  and  secure  doctor's  services 
at  once.  Avoid  unnecessary  haiulling  to  prevent  sharp 
edges  of  broken  bones  tearing  artery.  If  patient  must  be 
moved,  place  broken  limb  in  as  comfortable  position  as 
possible  and  secure  it  by  splint. 
Ekost  Bites 

Hub  with  ice,  snow  or  cold  water;  treat  as  "fire  burns." 


Chills  and  Crajips 

Give  patient  20  to  30  drops  of  Jamaica  ginger  in  hot 
or  cold  water.     If  no  improvement,  send  for  doctor. 
Internal  Poisoning 

Immediately  secure  doctor's  services.  Make  patient 
drink  large  quantities  of  water,  preferably  warm,  and 
make  him  vomit  by  sticking  one's  finger  down  his  throat 
or  by  other  means. 

Heat  Prostration 

Give  patient  teaspoonful  of  aromatic  spirit  of  ammonia 
in  hot  or  cold  water.     In  case  body  feels  warm  apply  cold 
to  it ;  if  necessary  give  cold  bath.    In  case  body  feels  cold 
and  clammy,  apply  heat  to  it  and  send  for  doctor. 
Shock,  Following  Injury 

In  case  shock  is  due  to  severe  bleeding,  control  it  first 
as  directed  under  "severe  bleeding"  and  summon  a  doctor. 

Lay  patient  flat  on  back  and  keep  him  warm  with 
blankets,  hot-water  bottles,  etc.,  and  provide  plenty  of 
fresh  air.  Let  patient  inhale  fimies  of  aromatic  spirit  of 
ammonia.  If  fully  conscious  give  patient  hot  drink  or 
teaspoonful  of  aromatic  ammonia  in  hot  or  cold  water. 
Asphyxiation  or  Electric  Shock 

Immediately  free  patient  from  electrical  circuit,  using 
every  care  to  protect  one's  self  against  electric  shock. 
Then  if  patient  is  unconscious,  even  if  he  appears  dead, 
lay  him  on  his  belly  with  arms  extended  forward,  turn  his 
face  to  one  side,  remove  false  teeth,  tobacco,  etc.,  from  his 
mouth  and  draw  his  toiii^ue  forward. 


Inspiration  ; 
Pressure  off 


•Krom  a  Bulletin  of  the  Ponference  Bonrd  on  Safety  and 
Sanitation  (National  Adlllated  Safety  t)iKanlzatlon»;  M.  W. 
Alexander,    Secretary,    West    Lynn,    Mass.)       CopyrlBht,    1914, 


KiH'cl,  straddling  patient's  thighs,  facing  his  head,  and 
resting  your  hands  on  his  lowest  ribs.  Swing  forward  and 
(/rndiiaUi/  bring  weight  of  your  body  ujh)!!  your  hands  and 
thus  upon  ])atient's  back,  then  iinniediately  remove  pres- 
sure by  swinging  backward.  Repeat  tliis  movement  about 
twelve  times  ])er  minute  without  interruption  for  hours 
if  necessary,  until  brcatiiing  has  been  started  and  main- 
tained  (see  illustrations). 

Meanwhile  send  for  a  doctor,  have  patient's  tight 
clotiiing  loosened,  keep  him  warm  and  i)rovide  plenty  of 
fresh  air.  Do  not  give  patient  liquids  by  mouth  until 
lie  is  fullv  conscious. 


Kihriinry  11,  l!)!.") 
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News  of  tHe  E: 


•'  WoirEd 


Projfectied  Sevirage- Worlds  for 
Jolhirasdo^wm^p  Pemvia. 

Si'wairo  treat iiiiMit  l)y  im-iins  of  K'niixli-Wurl  scrcciiH 
and  ilisintVitiuii  witli  li(Hiiil  clildriiii'  in  proposod  for 
.loliiisti)\vn.  I\mui.  Wo  nio  infoniKMl  hy  C.  1*.  CollinH, 
Sanitary  Knijinoor  of  Joliiistown.  tliat  a  pivliniiiiaiy  re- 
|M)it  on  a  rolloitiiij;  systom  ostiinatcd  (o  rost  $!)!•  1,000 
and  on  ii  disjiosal  plant  estiinafod  to  cost  $105,000  has 
lioen  subinittod  to  the  city  council  and  to  the  Stiito  !)e- 
]>artinent  of  Iloaltli.  It  is  cxjioctcd  that  a  special  elec- 
tion to  vote  on  a  bond  issue  will  he  held  in  the  spring. 
On  May  1  a  more  complete  report  will  1m'  submitted. 

The  population  of  Johnstown  in  ]!)I0  was  55.482. 
The  estimated  population  at  present  is  (Wi.OOO.  The  dis- 
jjosal  ])lant  is  desiiined  to  accommodate  the  population 
15  years  hence,  which  is  assumed  to  he  about  101,000.  It 
provides  for  treating;  a  maximum  flow  of  225  gal.  per 
capita  as  compared  with  ]>rcsent  mininnim  and  average 
flows  of  40  and  90  gal.,  respectively.  The  city  already 
owns  land  for  a  disposal  plant  so  located  that  the  ."jewage 
can  be  brought  to  the  site  and  discharged  from  the  site 
into  the  ('oiicniiingh  IJiver  without  pumjiing,  provideil 
screening  and  disinfection  be  adopted. 

The  tentative  plans,  which  we  understand  have  licen 
sulnnitted  by  tlie  Sanitation  Corjioration  of  New  York 
and  Philadelphia,  propo.<e  to  make  use  of  two  screens, 
each  14  ft.  in  diameter,  set  at  an  inclination  of  25°,  the 
screen  disk  rotating  at  from  1  to  2  to  20  r.p.m.  It  is 
assumed  that  the  screens  will  remove  50  to  (50%  of  the 
removable  solids  from  the  sewage  and  will  deliver  these 
solids  with  a  moisture  content  of  about  80%.  The  screens 
would  be  of  manganese  bronze,  %  in.  thick,  perforated 
with  V-shaped  slots  y\x2  in.  Each  screen  would  require 
from  1  to  2  hp.  to  drive  it,  which  M'ould  be  supplied  by 
variable-speed  electric  motors.  In  addition,  auxiliary 
oil  or  gas  engines  would  be  provided  for  emergency  use. 

The  amount  of  liquid  chlorine  used  would  be  adjusted 
automatically  to  meet  the  varying  volume  of  sewage,  it 
oeing  expected  that  five  to  six  parts  per  million  of  avail- 
able chlorine  would  be  used. 

For  sludge  disi)osal  a  high-temperature  destructor 
would  be  provided,  using  oil  as  fuel  and  giving  combus- 
tion temperatures  of  2000  to  3000°  F. 

Of  the  estimated  cost  of  $105,000  for  treatment  works, 
$57,000  would  be  for  mechanical  equipment  and  $48,000 
for  structural  work.  The  daily  operating  cost,  includ- 
ing labor,  electric  current,  fuel  and  chlorine,  is  estimated 
at  $0000  a  year,  to  which  should  be  added  $6000  for 
capital  charges,  the  latter  charges  being  based  on  4^4% 
interest.  21/2%  depreciation  on  mechanical  equipment 
and  11/4%  depreciation  on  buildings.  The  operating 
charges  are  based  on  the  plant  being  run  during  the  day- 
time, only.  During  the  low  night-periods  of  How  it  is 
the  purpose  to  use  the  screens  as  firfd  screens. 

Estimates  for  Tmhoff  tanks  were  made,  but  tlie  site 
would  accommodate  a  plant  large  enough  only  to  serve 


the  city  for  15  yearn,  the  Hcwiige  would  luive  to  be 
pii(n|M'd.  the  ••niiM'iii  di-iiifcilcd  luiii  llic  slud)_a;  burned 
juHt  lliu  Hium 


River  Floods 

To  j;\nird  against  the  overflow  of  the  Colorado  I{ivr  r 
into  the  Imperial  Valley  at  the  time  of  the  June  floods. 
there  has  been  inserted  in  the  Sundry  Civil  Appropria- 
tion l$ill  introduced  in  Congress  on  Feb.  4,  an  item  of 
$100,000,  conditioned  ujjon  the  provision  of  a  like  sum 
being  paid  into  the  Trea,sury  of  the  United  States  by  the 
ImjicrLiI  Valley  Irrigation  District  and  upon  the  whole 
$200,000  being  expended  under  the  direction  of  the  Sec- 
retary of  the  Interior.  A  report  on  the  general  subject 
of  the  protection  of  the  Imperial  Valley  from  overflows 
of  the  Colorado  liiver  was  submitted  by  Gen.  Wm.  L. 
.Marshall,  Consulting  Engineer  to  the  Secretary  of  the 
Interior,  on  Jan.  2,  1!)15  (II.  II.  Doc.  1470,  G:3d  Congress, 
;3d  Session).  The  floods  of  1914  threatened  the  Imperial 
Valley,  but  the  danger  was  averted  by  protection  work 
done  with  federal  and  local  funds.  A  large  highly  pro- 
ductive irrigated  area  in  the  Imperial  Valley  is  lialde  to 
have  its  water-supply  cut  off  at  every  serious  overflow  of 
the  Colorado. 


WesHes'iTJv    Socne^s^    IReipEnes    tt© 


s^cMs    ©sa 


7sa®aia©e2's 


A  recent  report  upon  the  water-power  development  on 
rhe  Chicago  Drainage  Canal,  prepared  by  an  engineering 
commission  appointed  by  the  Sanitary  District  of  Chicago 
(and  reviewed  in  our  issue  of  Dec.  3 ) ,  criticized  the  present 
plant  at  Lockport  as  being  out-of-date  and  of  low  effi- 
ciency. On  this  account,  the  engineers  composing  this 
(ommission  have  been  attacked  severely  by  trustees  of 
the  District  and  members  of  the  City  Council,  implica- 
tions being  made  as  to  their  per.sonal  and  professional  in- 
tegrity. The  Western  Society  of  Engineers  on  Feb.  1, 
adopted  resolutions,  abstracted  l)eIow,  protesting  against 
such  attacks,  which  were  based  on  the  fact  that  the  con- 
clusions of  the  engineers  were  not  what  had  been  expected 
or  hoped. 

The  pubHc  welfare  is  vitally  affected  by  any  pronounced 
attempt  on  the  part  of  public  officials  to  suppress,  conceal, 
distort  or  overawe  the  carefully-prepared  opinions  of  ex- 
perienced engineers  reporting-  on  public  questions  for  the 
public   Interest. 

This  Society  views  with  regret  this  public  attempt  to 
abuse  men  who  were  apparently  trying  to  do  their  duty  to 
the  public  in  setting  forth  facts  as  they  found  them,  and 
the  Society  would  point  out  (for  the  benefit  of  the  public 
officials  who  have  been  conspicuous  in  this  controversy)  the 
following  proper  relations  with  engineering  advisers,  which 
it  wishes  to  emphasize  as  vitally  affecting  the  public  wel- 
fare: 

(1)  An  engineer's  first  duty  to  his  client  is  to  tell  him 
the  truth,  no  matter  where  it  may  lead  or  how  unpalatable 
it   may   be. 
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(2)  Engineering  and  engineering  economics  are  subject 
to  natural  law,  which  cannot  be  altered  to  suit  the  whims  of 
human   nature. 

(3)  The  most  serious  disgrace  that  can  come  to  an  en- 
sineer  is  to  conceal,  pervert  or  distort  natural  and  economic 
laws,  either  to  please  a  client  or  temporarily  to  advance  his 
own  interests,  and  so  ultimately  lead  his  client  into  difficul- 
ties. 

(4)  An  experienced  engineer  of  standing  ranks  as  a  con- 
fidential professional  adviser,  who  feels  keenly  his  respon- 
sibilities and  whose  integrity  and  conscientiousness,  when 
properly  established,  should  be  appreciated  and  upheld  by 
his   client. 


The  November  figure  of  heading  advance  in  the  Can- 
adian Pacific  Ry.  Rogers  Pass  tunnel  was  broken  in 
January  by  an  advance  of  932  ft.  in  the  west  pioneer 
heading.  The  rock  was  slate.  A.  C.  Dennis,  Superin- 
tendent for  Foley  Bros.,  Welch  &  Stewart,  the  contrac- 
tors, gives  the  January  figures  as  follows : 

Heading  Progress,  Ft.  Rock 

E.  center   443  Schist    and    quartzite 

E.    pioneer    594  Schist   and   quartzite 

W    center    701  Slate   and    quartzite 

W.   pioneer    932  Slate 


The  break  in  the  old  3()-in.  Croton  water-supply  main 
at  Eighth  Ave.  and  4-4d  St.,  New  York  City,  noted  on 
p.  237  of  ExGiXEEKiXG  News,  Feb.  4,  1915,  was  finally 
located  at  a  nearby  bend  and  was  found  to  be  a  6-ft.  split. 

The  pipe  (cast-iron))  though  nearly  60  years  old,  is 
reported  as  found  in  perfect  condition,  aside  from  the 
break,  and  department  engineers  hold  that  the  break  is 
no  reflection  on  tlie  durability  and  reliability  of  cast-iron 
pipe.  The  investigation  sliowed  that  the  break  was  prob- 
ably due  to  carrying  a  part  of  the  load  and  vibration  of 
street-car  tracks  above,  as  a  wire-conduit  structure  rested 
on  the  pipe  witli  track  foundations  superimposed  and  no 
soil  cushion  between. 

The  pipe  was  a  part  of  the  original  Croton  water-supply 
system  and  was  laid  from  the  receiving  reservoir  at  81st 
St.  down  Eighth  Ave.  to  42d  St.,  and  thence  to  the  old 
distributing  reservoir  at  Fifth  Ave.  and  42d  St.,  about 
1855. 


The  BoiliT  Kxplonion  on  the  United  States  cruiser  "San 
Diego"  off  the  coast  of  Mexico,  on  Jan.  21,  has  caused  the 
death  of  nine  of  the  crew.  Four  were  killed  at  the  time  of 
the  explosion  and  five  of  the  nine  seriously  Injured  have  since 
died. 

The  BattincT  Collinlon  of  a  Krelitht  Train  with  a  Street 
Car  at  Fair  Oak,  Ohio,  Feb.  1,  caused  the  death  of  three  and 
Injuries  to  a  dozen  more  employees  and  passengers.  Both 
train  and  trolley  car  were  on  the  same  track.  It  is  reported 
that  the  freight  train  had  orders  to  wait  on  a  siding  for  the 
car,  and  that  the  car  was  ahead  of  time  and  passed  the  sid- 
ing.    The   accident   occurred   during  a   heavy  fog. 

A  near  rolllnlon  on  the  Ninth  Ave.  Klevatrd  Line,  at  50th 
St.,  New  York  rity.  at  S.'iO  a.ftv,  Vch.  fi.  tied  up  all  tralllc  on 
the  Ninth  and  Sixth  Ave.  lines  for  ."(everal  hours.  One  motor- 
man  and  several  iiassengers  were  Injured.  A  short-circuit  and 
the  wooden  cars  cau.sid  a  fire,  to  extinguish  which  It  was 
necessary  to  call   out   the   fire   department. 

A  Fire  In  n  C'olil-Stornice  I'Innt  at  Fort  Wayne,  Ind.,  Feb. 
2.  required  a  six-hour  fight  by  the  local  flro  department  to 
extinguish.  The  flro  was  started  by  a  gasoline  torch  which 
Ignited  gasoline  In  a  5-gaI.  tank  In  the  ba.somcnt.  .Several 
kettles  of  tar  being  usfd  to  repair  the  3-ln.  cork  floor  were 
soon     Ignited.      The    building    was    equipped    with    automatic 


sprinklers,  but  the  water  only  spread  the  burning  oil.  Burst- 
ing of  the  ammonia   pipes  increased  the  firemen's  difliculties. 

The  Bursting  of  a  36-In.  Water  Main  caused  a  shutdown 
of  the  entire  Bethlehem  Steel  Co.  plant,  at  South  Bethlehem, 
Penn.,  Feb.  4.  The  main  was  used  to  carry  the  water-supply 
of  the  works  from  the  pumping  station  on  the  Lehigh  River. 
The  following  is  from  an  official  statement  by  the  company: 
"The  bursting  of  the  pipe  was  caused  by  leakage  from  smaller 
pipes  above  the  large  water  main,  which  washed  out  the 
ground  surrounding  the  main,  causing  the  large  pipe  to  settle 
and  give  way.  As  a  result  of  the  water-supply  being  shut 
off  from  the  plants,  there  was  some  damage  to  water-cooled 
apparatus  both  at  the  blast  furnaces  and  open-liearth  depart- 
ments. Fortunately,  the  superintendents  of  all  t|he  depart- 
ments were  on  hand  and  took  the  necessary  steps  to  prevent 
any  serious  damage.  It  was  equally  fortunate  that  the  com- 
pany had  just  completed  a  new  42-in.  water  main,  by  which 
they  were  enabled  to  by-pass  the  break  in  the  36-in.  main 
and  get  the  water  through  the  new  line  into  the  Lehigh 
plant.  It  was  only  a  matter  of  a  few  hours  before  the  new 
water   main   was   in    operation    and   steam   again   raised." 

Plans  for  a  lluniclpally-Onned  Garbage-Reduction  Plant 
for  Detroit,  Mich.,  have  been  prepared  by  Smith,  Hinchman 
&  Grylls,  architects  and  engineers,  of  Detroit.  No  contracts 
have  yet  been  let,  but  possibly  some  action  to  this  end  wijl 
soon  be  taken.  The  plant  will  have  a  capacity  of  20  tons  of 
green  garbage  per  hour,  and  in  general  will  conform  to  recent 
practice. 

.\  River  Terminal  Conference,  composed  of  governors  and 
delegates  from  states  along  the  Mississippi  River  is  to  be 
held  at  the  Planters  Hotel.  St.  Louis,  Mo.,  Feb.  18  and  19. 
The  purpose  is  to  consider  a  report  on  improvements  of 
facilities  for  vessels  and  freight  handling  at  river  ports. 
Governor  Eberhart  of  Minnesota  is  Chairman.  Arrange- 
ments are  in  charge  of  Wm.  F.  Saunders,  Secretary  and  Man- 
ager of  the  Business  Men's  League  of  St.  Louis,  510  Locust  St., 
St.  Louis,  Mo. 

State  Registration  of  Structural  Kngineers  is  under  invest- 
igation by  the  legislative  committee  of  the  Western  Society 
of  Engineers.  Under  the  Illinois  law,  all  plans  for  buildings 
must  be  signed  by  an  architect  holding  a  state  license,  and  an 
engineer  who  prepares  designs  for  any  type  of  building  has 
to  get  an  architect  to  sign  the  plans.  The  committee  is  in- 
vestigating whether  it  would  be  advisable  to  promote  legisla- 
tion for  the  licensing  of  structural  engineers,  who  could  thus 
be  responsible  for  their  own  plans.  The  committee's  report 
will  be  considered  by  the  Society  before  any  action  is  taken. 


Mr.  H.  P.  Bickell  has  been  appointed  Inspector  of  Trans- 
portation of  the  Texas  &  Pacific  Ry.,  with  office  at  Dallas,  Tex. 

Mr.  James  D.  Welsh,  General  Superintendent  of  the  Col- 
orado &  Southern  Ry.,  at  Denver,  Colo.,  has  resigned,  effective 
Mar.  1. 

Mr.  W.  E.  Williams,  General  Superintendent,  has  been 
m.ade  General  Manager  of  the  Missouri,  Kansas  &  Texas  Ry. 
Co.,  with  headquarters  at  Parsons,  Kan. 

Mr.  A.  G.  Wulff  has  opened  an  office  at  309  Provident  Bank 
BIdg.,  Cincinnati,  Ohio,  for  the  general  practice  of  civil  en- 
gineering, specializing  in   municipal  work. 

Mr.  Arthur  C.  Vlcary,  formerly  of  Lorain,  Ohio,  has  been 
appointed  Sales  Manager  of  the  new  steam  shovel  depart- 
ment of  the  Ball  Engine  Co.,  of  Erie,  Penn. 

Mr.  A.  S.  Baldwin  has  resigned  as  Manager  of  the  Best 
Manufacturing  Co.,  which  has  recently  been  absorbed  by  the 
Keiinedy-Stroh    Corporation,    Pittsburgh,    Penn. 

Mr.  W.  A.  Webb,  C.iioral  Manager  of  the  Missouri,  Kansas 
&  Texas  Ry.  Co.,  has  been  appointed  Vice-President,  with 
headquarters  at  Dallas,  Tex.  He  will  be  succeeded  by  W.  E. 
AVUIIams. 

Messrs.  O.  J.  Lehrack  and  J.  H.  Sherman,  formerly  with 
the  Trussed  Concrete  Stetl  Co.,  Youngstown,  Ohio,  announce 
th.-  formation  of  the  Lehrock  Contracting  &  Engineering  Co., 
Kansas  City.   Mo. 

Mr.  F.  A  .Molitor,  M.  Am.  Soc.  C.  E.,  Consulting  Engineer, 
35  Nassau  St.,  New  York  City,  expects  to  sail  In  a  few  dayn 
for  Brazil  to  make  an  examination  of  the  Brazil  Railways  for 
the   Receiver.   Mr.    W.    Cameron    Forbes,   of    Boston.   Mass. 

Mr.  William  Mclntyrc  has  resigned  as  Highway  Engineer 
of  the  Cheltenham  (Penn.)  Hoard  of  Township  Commissioners. 
He  will  bo  succeeded  by  Mr.  William  S.  Wolllnger,  who  will 
resign  his  present  position  with  the  State  Highway  Depart- 
ment. 
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Ml     J.    AV.    I'li.lclnr.    Hoiwl   Hiiii.>ilnii.M.li.ni    of    the   Cnrollnn 

.^i   Noilh  Wc'Ht.iii   Uv  .  liiiN  1 M  M|>|«>lnir.|   KiikIik-it  In  Chiirttn 

of  \'ithmtliiii,  OoMHtriK-llon.  Mi'ttKniinil,  liiH|ini-|luii.  Tmlii  iiiul 
Stiiii>liir>lH,  with  lii-Miliiiiiii'li'i-N  lit  C'hcnt«M-,  H  ('.  IIIh  rnrinrr 
pOMltlon   hiiM  b<>t>n   iibollnhiMl. 

Mr.  Lcwiii  WiirrliiKtoii  HiiMwIn,  Siiiirrlntnriilriit  of  thr 
Kfiitiiiky  (IIvIhIoh  of  tht.  Illlnoln  ('.•iiinil  U.K.  linn  li.-.n  iiiiii|« 
i-.ni.ial  SupiMlnl.iiilriit  of  tho  IIIIiioIm  rrntnil  II  U.  iiml 
Yiixoo  ,t  .MIhhInhIpiiI  H.H.  IIiion  Houlh  of  tlm  t>hlo  Itlvor.  with 
lioiulqunrttTH  at   Now   OrlomiH,  l,ii 

Mr.  T.  W.  Fathcroon,  A»HlMtuiit  lOiiKlni.or  of  thn  f'hIraKo, 
Kork  Ixlanil  &  I'aclllc  lly.,  at  I'll  liino.  iiltla,.  him  hci-ii  iiiiuln 
ICiiKlnoor  of  Malnt<-nancv-of-\V:iy  of  th«  CIiIi-iiko  cjroul  \Vi«iit- 
.rn  U  H..  Huoi-of.llim  Mr.  C.  Mlllar.l,  r.KlKii.-.l.  Illn  hKail.|iuir- 
tfr«    will    ho    at     l>i-»    MoIiu-h,    Iowa, 

Mr.  n.  C.  Aiulr.w.K.  SiiiMrlntrii.l.MU  of  ili.<  KaHttrn  dlvlnloii 
of  th><  Texas  *  I'lu-ltlf  Ity.,  at  MarHlmll.  T<<x.,  han  hcon  nmd.' 
CiMii-ral  Supcrliitomlont  of  that  railway,  with  hciuUmartortt  at 
Dallas.  Tex.  Mr.  William  Lynch.  Sii|i<-rliitond<<nt  of  Iho  Now 
Orleans    division,    will    succeed    Mr.    Andrews. 

Mr.  K.  ."<.  Koller,  Assistant  Uoneral  Manafcer  of  the  Chl- 
cntfo.  Hurllnk'ton  &  Qiilncy  U.ll.  lines  west  of  Omaha,  has 
been  api>olnted  Oonoral  ManKer,  to  succeed  Mr.  James  I). 
Welsh,  Oenernl  Superintendent  of  tho  Colorado  &  Southern 
Uy.,    Denver.    Colo.,    reslsnod    as    noted    elsewhere. 

Mr.  Wlllliim  Olhson.  who  Is  connected  with  the  Wnterous 
GnKlKc  Works  Co.  of  St.  Paul,  Minn.,  was  tendered  a  testi- 
monial bannuet  on  Jan.  30.  at  the  St.  Paul  Commercial  Club. 
Mr.  Cilbson  was  born  at  Hamilton.  Ohio,  Sept.  i,  1S3S.  He 
has  boon  In  the  service  of  the  AVaterous  Co.  since  he  was  \:> 
years    old. 

Mr.  J.  I.oonaril  UeploRle  has  resig:ncd  as  Vlcc-Prosldent 
"and  General  Manatjor  of  Sales  of  the  Cambria  Stool  Co., 
Pittsburgh.  Penn..  to  become  Vice-President  and  flenoral 
Manapor  of  Sales  of  the  American  Vanadium  Co.,  Pltt»bur»;h. 
Mr.  Ueplog:le  has  been  In  the  employ  of  the  Caml)rla  .Stool 
Co.  for  many  years.  He  will  assume  his  new  duties  about 
Mar.  1  and  will  have  offices  In  New  York  and  Pittsburgh. 

Dr.  Charles  Kdward  GulUaume,  of  S^vros,  Prance,  has  lioin 
awarded  the  John  Scott  I^egacy  Medal  and  J'remlum  by  the 
City  of  Philadelphia,  Penn.,  on  the  recommendation  of  the 
Franklin  Institute  of  that  city,  for  his  alloy  invar.  Invar 
has  found  a  wide  application  in  metcoroloKy  and  horolopy. 
In  the  former  it  is  particularly  useful  for  secondary  stand- 
ards of  length.  Dr.  Guillaume  has  done  a  large  amount  of 
research  work  in  connection  with  iron-nickel  alloys.  In  the 
course    of   which    he   also    discovered    platinite. 

Mr.  Edward  M.  Hagrar,  JI.  Am.  Soc.  M.  E..  has  resigned  as 
President  of  the  Universal  Portland  Cement  Co..  of  Chicago, 
and  will  assume  the  presidency  of  a  new  company  which  he 
Is  forming  to  acquire  a  chain  of  Portland  cement  plants  cov- 
ering a  large  part  of  the  United  States.  The  new  company 
will  be  located  in  Chicago.  Mr.  Hagar  graduated  from  the 
Massachusetts  Institute  of  Technology  in  1S93.  and  received 
a  post-graduate  degree  from  Cornell  ITniverslty  in  1S94.  He 
organized  and  conducted  the  business  of  Edward  M.  Hager  & 
Co..  of  Chicago,  acting  as  sales  representative  for  machinery 
manufacturers,  and  in  1907  he  founded  the  Cement  Products 
Exhibition  Co. 

Mr.  Allan  C.  Southern,  Judge  of  the  Circuit  Court  of  Mis- 
souri, has  been  appointed  County  Surveyor  of  Jackson  County, 
Mo.,  to  succeed  the  late  Rowland  T.  Proctor.  The  appointment 
was  made,  it  is  reported,  entirely  without  solicitation,  by 
Governor  Major,  because,  as  ho  said:  "I  wanted  a  man  of 
executive  ability,  upon  whose  honesty  I  could  implicitly  rely, 
to  administer  the  affairs  of  the  office."  The  appointment  has 
aroused  much  opposition  among  the  engineers  of  the  state, 
as  Jackson  County,  which  includes  Kansas  City,  is  one  of  the 
most  important  counties  in  the  state.  A  resolution  was  adopted 
Feb.  4.  by  the  Engineers  Club  of  Kansas  City,  protesting 
against  the  appointment  of  any  man  not  an  engineer,  when 
there  are  many  men  who  are  engineers  eminently  qualified  to 
fill  the  office. 

Mr.  B.  F.  Affleck.  General  Sales  Agent  of  the  Universal 
Portland  Cement  Co..  of  Chicago.  111.,  a  subsidiary  of  the 
United  States  Steel  Corporation,  has  been  elected  President  of 
that  company,  to  succeed  Mr.  Edward  M.  Hagar.  M.  Am.  Soc. 
M.  E.,  resigned,  as  noted  elsewhere.  Mr.  Affleck  entered  the 
service  of  the  Illinois  Steel  Co.  in  1896  and  for  several  years 
represented  the  cement  department  of  the  company  at  St. 
Louis.  When  the  Universal  Portland  Cement  Co.  -was  incor- 
porated in  1906  to  take  over  the  cement  business  of  the  Illi- 
nois Steel  Co.,  he  became  General  Sales  Agent.  He  has  been 
a  pioneer  in  promoting  the  use  of  concrete  as  a  paving  ma- 
terial Mr.  Affleck  is  Vice-President  of  the  Cement  Products 
Exhibition  Co.,  under  whose  management  the  annual  ce- 
ment  shows    have   been    held    in   Chicago. 


OBITUARY 


John  KuHM,  onn  of  tlin  boot  lumwii  loiil  i  iictoiM  In  Canada, 
dioil  nl  Montroiil,  Qun..  Feb.  3.  II"  wax  horn  In  MontroHe, 
Ni-oiliind,  and  cainu  to  Canada  iin  a  yuunx  man.  He  became 
11  nioiiibrr  of  thn  firm  of  M<  Doimott  A  Uomm,  wlio  undertook 
miiiiy  liiruo  ronlriiotN  In  tlw  coiiMtruitlon  of  the  f,'anudlan 
I'liolflc  Uy.  In  Iho  Wont.  HubHoqucntly  bo  wim  asHociated  with 
many  ImiiortMiit  railroad  cntcrprlHos  In  Cjueboc  and  Ontario, 
and  iiIho  hud  extoniilvo  oontriiclH  on  iho  Mecond  Weiland 
Cnnal.      Mr.    Iton«    loft    two    ilaughtcrM. 


ENGINEERING     SOCIETIES 


COMING   MEETINGS 

AMEKICAN    CONCHETE    INSTITITE. 

Feb.  H-12.  ('oiiveiition  at  Chicago,  III.  Sec:y.,  K.  K.  KrauHS, 
Harrison   Mldg..   Philadelphia,  Poiiii. 

CHICAGO    CEMENT    SHOW. 

Feb.  10-1".  At  Chicago.  Secy..  J.  P.  IJeck.  ITniversal  Port- 
land  Comont   Co.,   Chicago. 

AMEKICAN   CONCRETE    PIPE   A.S.SOCIATION. 

Fob.  1.")-I6.  Annual  convention  at  Chicago.  Secy.,  E.  8. 
Hanson.    53,S    South    Clark    St.,   Chicago.    111. 

AMERICAN   INSTITUTE   OF  MINING   ENGI.NKERS. 

Fob.  l."i-17.  Annual  meeting  at  New  York  City.  Secy., 
Hradley  Stoughton,  Engineering  Societies  Building,  New 
York  City. 

NATIONAL    PAVING    BRICK     MANUFACTURERS     ASSOCIA- 
TION. 
Feb.    ir)-20.       Annual    convention    at    Detroit,    Mich.       Secy., 
Will   1*.   Blair,   Engineers  Building,  Cleveland.   Ohio. 

IOWA  ENGINEERING  SOCIETY. 

Fol>.    17-19.      Annual    mooting;    at    Iowa    City.      Secy.,    S.    M. 
Woodward,    Iowa    City,    Iowa. 
MINNESOTA    SURVEY'ORS  AND    ENGINEERS   SOCIETY. 

Feb.  19-20.  Annual  meeting,  at  St.  Paul,  Minn.  Secy., 
George  H.   Herrold,   City   Hall,  St.   Paul,   Minn. 

INDIANA    SANITARY   AND   WATER   SUPPLY    ASSOCIATION. 
Feb.    24.    2.").      Annual    meeting    at    Indianapolis.    Ind.      Secy., 
Dr.  W.   F.   King,  State  Board  of  Health,   Indianapolis,   Ind. 
ILLINOIS    WATER    SUPPLY    ASSOCIATION. 

Mar.  9-11.  Annual  convention  at  University  of  Illinois. 
Secy..    Edward    Barlow.    Urbana,    III. 

AMERICAN     RAILWAY     ENGINEERING     ASSOCIATION. 
Mar.    16-18.      Annual   meeting    at    Chicago.    111.      Secy.,    E.    H. 
Fritch,    900   So.    Michigan    Ave.,    Chicago,    111. 

lona  State  Drainage  A«Mooiation — The  annual  meeting  will 
be  held  in  Webster  City.  Iowa.  Fob.  25  and  26.  The  Sec- 
retary is  M.  F.  P.  Costelloe,  Ames.  Iowa. 

National  Lime  Manufacturers'  AMsociation — The  officers  for 
191.^  have  been  elected  as  follows;  President,  W.  E.  Carson, 
Riverton.   Va.;    Secretary,   Fred   K.    Irvine.   Chicago.   111. 

.Vinrrioan  Society  of  .Vgrieultural  lOngineerIng — The  fol- 
lowing ofTicers  have  been  elected  for  191.');  President.  II.  H. 
Musselman.  East  Lansing,  Mich.;  Secretary-Treasurer,  F.  M. 
White,   Madison.   Wis. 

Idaho  Society  of  Knglneers — The  following  officers  were 
elected  at  the  annual  convention  Jan.  26  to  28;  President. 
Rarry  Dibble.  Minidoka.  Idaho;  Secretary  and  Tieasurer.  Ira 
F.   Shaffner.    Boise,    Idaho. 

Seattle  AMNoeiation  of  Members  of  the  American  Society  of 
Civil  KngineerM — The  annual  meeting  was  held  at  the  Col- 
lege Club.  Seattle.  Jan.  25.  R.  H.  Ober.  Superintendent  of 
Buildings,  city  of  Seattle,  was  elected  President  and  Carl  H. 
Reeves.  Construction  Engineer  of  the  Puget  Sound  Traction 
Light   &   Power  Co.,   was   elected  Secretary-Treasurer. 

lotva  Kngineering  Society — The  27th  annual  meeting  will 
be  held  at  Iowa  City.  Feb.  17.  18  and  19.  The  program  in- 
cludes papers  on  brick  paving,  cemetery  platting,  testing  con- 
crete, city  planning,  reports  of  the  various  standing  commit- 
tees on  water  supply,  sewerage,  factory  engineering,  structu- 
ral engineering  and  legislation.  The  President  is  Prof.  W.  G. 
Raymond  of  the  State  University  of  Iowa,  and  the  Secretary 
J.   H.   Dunlap,   Iowa  City. 

.Vmeriran  Road  Builders  AHHOciation — The  annual  meeting 
was  held  in  New  York  City.  Feb.  5.  The  report  of  the 
executive  committee  showed  a  substantial  gain  in  membership 
during  the  past  year.  The  reports  of  the  committees  on  stand- 
ards and  on  legislation  were  read  and  accepted,  and  will 
be  printed  in  the  "Annual  Proceedings."  After  the  conclu- 
sion   of    the    meeting   the   members    and    guests   adjourned    to 
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Rector's  restaurant,  where  an  excellent  dinner  and  impromptu 
addresses  were  made  by  the  retiring  President,  W.  A.  McLean, 
of  Toronto,  Ont.,  the  President-elect,  Geo.  W.  Tillson,  Con- 
sulting Engineer  to  the  Borough  President  of  Brooklyn.  N.  T., 
and  others.  Besides  Mr.  Tillson,  the  following  officers  were 
elected:  First  Vice-President,  A.  W.  Dean,  Chief  Engineer, 
Massachusetts  Highway  Commission;  Second  Vice-President. 
Austin  B.  Fletcher,  State  Highway  Engineer  of  California- 
Third  Vice-President,  S.  Percy  Hooker.  State  Superintendent  of 
Highways  of  New  Hampshire;  Secretary,  E.  L.  Powers,  Editor 
of  "Good  Roads";  Treasurer.  W.  W.  Crosby,  Consulting  Engi- 
neer. Baltimore,  Md.  H.  M.  Waite,  City  Manager  of  Dayton, 
Ohio,  was  elected  a  director. 

American  In-ttitnte  of  Electrical  Knsineers— The  annual 
midwinter  conyention  of  the  Institute  will  be  held  Feb.  17  to 
19.  The  program  will  be  of  a  general  nature.  Two  sessions 
will  be  under  the  auspices  of  the  transmission  committee:  one 
of  these  will  be  deyoted  to  the  discussion  of  impact  testing 
of  high-tension  insulators;  the  other  to  miscellaneous  sub- 
jects connected  with  high  tension  work.  Another  session  will 
be  devoted  to  papers  provided  by  the  electrophysics,  elec- 
tric lighting  and  mining  committees.  The  session  on  Friday 
morning  will  be  devoted  exclusively  to  the  subject  of  elec- 
trical precipitation  of  fumes,  smoke,  dust,  etc.,  and  several 
papers  will  be  presented  dealing  with  the  historical,  theoret- 
ical and  practical  aspects  of  this  subject.  It  is  e.xpected  that 
a  demonstration  of  electrical  precipitation  will  be  given,  and 
two  reels  of  motion  pictures  showing  the  operation  of  some 
Western  installations  will  be  shown.  The  last  technical  ses- 
sion of  the  convention  will  be  devoted  to  the  subject  of  ap- 
plication of  electric  motors,  and  a  number  of  prepared  dis- 
cussions will  be  presented  giving  the  characteristics  of  each 
type  of  motor  which  govern  its  application  to  various  kinds 
of  work.  The  session  on  Wednesday  evening  will  include  ad- 
dresses by  a  number  of  prominent  engineers  on  the  gen- 
eral  subject  of  the  status   of  the   engineer. 

On  Thursday  evening  a  dinner-dance  will  be  held  at  the 
Hotel  Astor.  Thursday  afternoon  will  be  devoted  to  inspec- 
tion trips   to  points  of  engineering  interest. 


Band  Friction  for  Holxts 

A  band-  or  strap-friction  clutch  has  been  designed  by 
T.  O.  Werner,  Chief  Engineer  of  S.  Flory  Manufacturing  Co., 
of  Bangor,  Penn.,  to  replace  the  usual  cone  friction  on  heavy- 
duty  hoists.  This  company  is  now  building  hoists,  equipped 
with  this  friction,  for  mine  duty,  drag-line  operation  and 
dredging.  It  is  claimed  to  be  well  adapted  for  two-speed 
drag-line  drums  (where  slow  speed  is  needed  for  scraping 
and  high  for  drawing  the  bucket  in  to  dump),  or  for  hoisting 
on  planes  where  there  is  a  light  and  heavy  grade.  In  these 
machines,  there  are  two  friction  rings  on  the  main  drum, 
differently   geared   to   the   engine   shaft. 


This  band  clutch  transmits  its  load  directlv  from  the  gear 
to  the  friction  ring  on  the  drum,  eliminating  torsional  stress 
in  the  drum  shaft.  The  clutch  is  locked  with  the  friction 
surfaces  in  or  out  of  contact.  The  friction  band  is  in  halves 
connected  by  turnbuckles  and  short  double-crank  arms  on 
rocker  shafts  extending  through  the  gear.  Keyed  on  each 
rocker  shaft  is  a  long  lever  with  a  second  lever  toggle-con- 
nected between  the  first  and  the  gear.  Each  second  long 
lever  is  pinned  to  a  crosshead  in  radial  guides  on  the  gear 
From  the  crosshead,  two  radial  toggle  links  run  to  a  sleeve 
on  the  drum  shaft.  To  operate  the  clutch,  the  sleeve  is 
moved  along  the  shaft  (by  hand  mechanism  or  by  a  steam  or 
air  cylinder  under  the  operators  control);  this  moves  the 
crosshead  in  or  out,  giving  a  corresponding  motion  of  the 
long  levers  and  turning  the  crank-arm  links  in  the  friction 
band    to    loosen    or    tighten    the    band    on    the    friction    ring. 

30-Tou    Hydraulic    Bending    Machine 

The  press  shown  in  the  accompanying  illustration  was  re- 
cently  designed    by    the    Hydraulic   Press   Manufacturing    Co., 

of  Mount  Gilead,  Ohio, 
as  a  pipe  bender,  but  is 
being  put  out  for  mis- 
cellaneous bending  ope- 
rations in  construction, 
railroad  and  general 
shops.  The  machine  is 
of  steel  throughout.  The 
C-frame  and  bed  are 
cast  in  one  piece;  the 
hydraulic  cylinder  is 
received  in  a  ring  on 
the  top  of  the  C-frame 
so  that  it  may  be  keyed 
into  any  desired  posi- 
tion. The  ram  (6-in. 
diameter  and  9-in.  run) 
is  forced  down  by  a  % 
x3%-in.  hand  plunger 
pump,  with  reservoir 
base,  bolted  to  the 
frame;  a  maximum 
pressure  of  30  tons  Is 
possible;  there  is  a  rack 
and  pinion  on  the  ram 
for  quick  lowering  or 
raising;  if  the  ram  is 
moved  by  this,  the  cyl- 
inder fills  out  of  the 
reservoir.  The  bed  is 
27  in.  long  and  will 
take   material  S  In.  wide. 

Bending  blocks  are  removed  by  merely  lifting  out  of  the  bed 

notches. 


New  Hyduaulic  Bending 
Machixe 


\Vi:it\i:it    T'>\\i)    Tkk  Ti(»\    I'oit    Floisrs 


Tlie  Gouldit  Multi-stage  CentrifuKal  Pumps 

A  line  of  multi-stage  centrifugal  pumps  is  now  being  put 
on  the  market  by  the  Goulds  Manufacturing  Co.,  of  Seneca 
Falls,  N.  Y.,  this  company  never  before  having  manufactured 
multi-stage  pumps.  The  new  design  shows  its  principal  dif- 
ference from  other  multi-stage  centrifugals  in  having  a 
lateral  discharge  of  water  through  the  diffusion  vanes  after 
leaving  the  impeller.  This  allows  a  smaller  casing  and  some- 
what less  floor  space  for  a  pump  of  given  service  and  speed. 
The  design  has  other  features,  now  familiar,  such  as  hori- 
zontally divided  casings  and  bearings.  The  smaller  machines 
of  the  new  line  have  their  impellers  independently  balanced 
against  thrust  and  the  shafts  carry  thrust  bearings  also.  The 
larger  units  have  an  automatic  internal  balancing  disk  and 
external  thrust  bearings  are  entirely  dispensed  with.  The 
units  are  designed  with  from  two  to  five  stages  according  to 
service  conditions.  The  sizes  range  from  4  in.  discharge  and 
suction  to  8  in.,  and  the  capacities  run  from  200  to  1500  gal. 
per  min. 

Wood    I'avInK   Ulockn   fur   Indoor   Kloorn 

The  standard  street-pavement  creosoted  wood  block  has 
freiiuently  been  used  for  factory  and  warehouse  floors,  but  it 
is  heavier  than  u.sually  needed.  To  meet  the  increasing  de- 
mand for  a  special  block  for  this  purpose,  the  .\nu>rica.i  Creo- 
Hotlng  Co.,  of  New  York  City,  has  produced  what  are  called 
"Brownie"  blocks,  which  are  5  to  10  In.  long,  2  to  3  In.  wldt 
and  only  2%  In.  deep.  The  necessary  Impregnation  of  preser- 
vative Is  less  and  a  better  quality  of  oil  Is  used  to  prevent 
bleeding  (which  Is  particularly  liable  to  occur  when  standard 
street-paving  blocks  are  used  Indoors).  The  blocks  can  be 
made  so  free  from  moisture  that  contraction  of  the  Indoor 
pavement    from   drying   gives    no   trouble. 
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SiMitlicni  I'licilit  Co.  lii-  ciitom]  \\w  field  of  liydraulic 
^■M^'iIu•<•^inf,^  In  1S!)'4  lie  was  cliiel'  eiijriiieer  of  tlic  Cali- 
fornia Mid-Winlcr  riiteriiational  Ivxposilioii,  held  in  San 
Kraiicisco,  and  later  iK-eanie  eliief  en;iineer  of  tlic  Moiin- 
t.'iin  Copper  Co.    and  (iiinr  important  corporations. 

In  189!)  lie  went  t<i  lla\\;iii  and  for  .'ieveii  years  was 
engaged  in  planning  and  construetirig  the  great  plants 
used  for  water-snpply  and 
iiiigati()n  on  tlie  Sandwich 
islands  sugar  plantations. 
A  valnahic  paper  by  Mi. 
O'Shaughnesisy  de.seribing 
tiiese  engineering  works  was 
published  in  our  issue  of 
Apr.  15,  1909. 

Returning  to  California 
in  1907,  Mr.  O'Shaugii- 
nessy  resumed  bis  practice 
as  a  eon.sultine  eiiLnneer  and 
iiad  charge  of  many  import- 
ant works,  .such  as  those  of 
tlu;  Sontliern  California 
Mountain  Water  Co.  in  the 
mountains  back  of  San 
l)i(-g(>,  tile  Port  Cosla 
water-works,  and  the  works 
of  the  Spreckels  Sugar  Co. 
A  very  important  l)art  of 
the  reconstruction  of  San 
Francisco  has  been  its  civic 
reconstruction.  The  men 
who  joined  together  with 
with  wonderful  courage  to 
build  a  new  San  Francisco 
on  the  ashes  of  the  old  real- 
ized that  it  was  essential  to  the  city's  prosperity  that  its 
great  public  works  should  be  carried  on  in  a  businesslike 
manner  and  by  oflicials  who  could  be  trusted  to  !«?■  faith- 
ful to  the  city's  interests.  The  most  important  of  these 
in  the  field  of  hydraulic  engineering.  Mr.  O'Shaugbnessy  great  works  are  those  in  connection  with  the  new  water- 
is  a  native  of  Ireland,  attended  Queen's  College.  Cork,  supi)ly  for  the  city  to  be  brought  from  tlic  Tfetcb  Hetchy 
and  Queen's  College,  Calway,  and  graduated  with  honors  Valley  in  the  distant  Sierra  Mountains.  With  foresight 
from  the  engineering  course  of  the  University  of  Dublin  of  the  greatness  of  this  task,  ^Ir.  O'Shaugbnessy  was 
in  1884.  Shortly  afterward  he  came  to  America,  .\fter  selected  as  City  Engineer  of  San  Francisco  and  assumed 
a  brief  period  of  service  in  the  engineering  force  of  the     office  Sept.  1,  ViYl. 


Many  of  (be  engineers  who  will   visit  San    KrnnciHco 

this  year  to  see  the  marvelous  international  exposition 
\liicli  has  been  there  created  will  desire  to  see  something 
so  of  the  city's  remarkable  engineering  works.  In  ii<» 
icat  city  of  the  world  has  widespread  destruction  e\cr 
cen  followed  by  such  rapi<l  and  complete  rebuilding;  and 
» ith  this  rebuilding  of  the  city's  factories  and  warehou.ses 
:id  otliee  buildings  and 
wellings   has   gone   on    the 

iccoustruction    of   its   great 

[•ublii-  works. 
It  has  .seemed  to  us  that 

iin  adequate  i>resentation  of 

the  imj)ortant  works  carrie<l 

on  by  the  city  engineering 

department  of  San  Fran- 
cisco   would     be    a     useful 

;.'uide  to  engineers  who  will 

visit  that  city  this  j-ear  and 

would  be  of  Avide   interest. 

also,    to    those     unable     to 

enjoy    that   privilege,    since 

many  of  these  great  works 

are  novel  and  unprecedented 

m  their  character. 
Through   the  courtesy  of 

Mr.  M.   M.  O'Shaugbnessy. 

I  ity  Engineer  of  San  Fran- 
cisco, we  are  able  to  present 
111  the  series  of  articles  on 
''le  following  pages  what  is 

■  Tactically  an  official  de- 
ription  of  the  city's  great 
^rineering     works.       The 

I I  tides  have  been  written  by 

.^^r.  A.  J.  Cleary,  Assistant  City  Engineer,  by  direction 
•  if  Mr.  O'Shaugbnessy. 

The  portrait  of  Mr.  O'Shanghnessy  on  this  page  will 
interest  all  who  know  the  wide  reputation  he  has  gained 


M.   M.   O'SHAFfiUNRSSY 
City  Engineer  of  San  Francisco 


•^no 


E  X  G  I  N  E  E  E  I  X  (i     NEWS 


Vol.  7.3,  No.  7 


easco  s    /?v.tifl3saJlH 
Water^Stiappls^  for  Wiire 
Ps'otectlflOEa 

On  Apr.  17.  19(it),  San  Fraucisio's  bonded  indebtedne,<;s 
was  less  than  that  of  any  other  city  of  equal  size  in  the 
L'nited  States.  Despite  the  fact  that  previous  to  that 
time  there  had  been  nuu-li  adverse  eriticism  of  the  city's 
;;overnment,  the  general  financial  condition,  due  to  the 
city's  unexcelled  natural  resources  and  rapid  development, 
was  more  than  prosperous. 

On  the  morning  of  Apr.  18  a  severe  earthquake  was 
experienced  along  the  coast  of  centra!  California.  The 
shock  broke  the  water  mains  leading  into  San  Francis^co 
from  San  Mateo  County,  leaving  no  ready  means  of  de- 
fen.^e   atcainst   the   several    .small    fires    wliich    had    been 
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.started  by  «iies  that  beianie  cros.sed  during  the  half- 
minute  period  of  vibration.  Within  a  few  liours  it  was 
evident  that  the  efforts  of  tlie  fire  department  to  control 
the  various  (ires  by  pnmping  water  from  the  bay  or  from 
sewers  would  be  futile.  Tlie  United  States  military  au- 
thorities stationed  at  the  I'residio  were  appealed  to  and 
they  endeavored  to  check  the  conflagration  by  dynamiting 
buildings  in  its  path.  This  method  al.^o  proved  ineffec- 
tive. For  three  days  the  lire  raged,  leaving  thousands 
homeless  and  destroying  property  to  the  value  of  approxi- 
mately $35irj,O(M),0<)0.  Nothing  daunted  i)y  this  experi- 
ence and  imjires-Med  with  the  city's  need  of  fireproof  build- 
ing construction  and  more  adecjuate  fire  protection,  the 
debris  was  immediately  removed  and  the  work  of  recon- 
stmction  begun.  This  has  progressed  steadily  until  a 
new  city,  architecturally  and  structurally  more  perfect, 
lias  replaced  the  one  that  was  destroyed. 

In  rebuilding  the  i)usiness  district  much  more  attention 
has  been  I'lven  tu  structural  iiiialvsis  anil  detail.     While 


it  is  true  that  a  few  poorly  constructed  buildings  were 
completely  destroyed  by  the  earthquake  of  1906.  and  sev- 
eral well  constructed  buildings  were  damaged,  this  loss 
was  infinitesimal  when  compared  with  that  caused  by  the 
subseijuent  fire.  To  guard  against  a  similar  disastrotxs 
conflagration  an  auxiliary  water-su])ply  system  for  fire 
protection  has  been  installed.  In  its  design  and  construc- 
tion every  provision  has  been  made  for  vibration,  and  it  1 
is  predicted  that  should  another  severe  eartliquake  occur 
— a  po.>*sibility  which  for  the  next  fifty  years  is  remote — 
the  auxiliary  system  will  not  be  badly  damaged. 

As  at  present  constructed,  the  fire-protection  system 
comprises  two  distinct  units.  One  is  a  high-pre.'Jsure  pipe 
distribution  supi)ly  with  its  appurtenant  reservoirs  and 
pumping  stations.  The  second  is  a  series  of  independent 
cisterns  specially  designed  to  withstand  severe  earthquake 
shocks.  There  are  in  addition  two  fireboats  for  the  pro- 
lection  of  the  water  front  and  shipping  interests. 

The  area  protected  by  tiie  high-pressure  system  exceeds 
eight  s(|uare  miles,  wliich  includes  the  business  and  man- 
ufacturing districts,  and  the  more  densely  settled  resi- 
dential section.  Due  to  the  city's  irregular  topography 
it  was  neces.'jary,  in  order  to  secure  fairly  uniform  pres- 
sure in  both  high  and  low  districts,  to  divide  the  ])rotected 
iirea  into  two  zones,  each  supplied  from  an  independent 
distribution  reservoir.  Both  zones,  however,  can  be  con- 
nected to  the  main  supply  reservoir.  The  iipper  zone  in- 
cludes all  districts  whose  elevation  is  greater  than  150 
ft.  This  is  supplied  from  a  50<),0()0-gal.  steel  tank  situ- 
ated on  Clayton  St.,  near  17th  St.,  at  an  elevation  of  490 
ft.  It  is  55  ft.  in  diameter  by  29  ft.  14  in.  high,  and  being 
situated  in  a  residential  district  the  reservoir  is  orna- 
mentally finished. 

.\djoining  the  tank  is  a  puni])  and  valve  hou.^e.  The 
pumping  station,  which  is  intended  to  supply  water  from 
the  mains  of  the  Spring  Valley  Water  Co.  to  the  Twin 
Peaks  Reservoir,  has  a  capacity  of  1400  gal.  per  minute. 
The  equipment  consists  of  two  multi-stage  turbine  pumps 
each  driven  by  an  alternating-current  electric  motor. 
Power  for  tlie  motors  is  supplied  from  two  distinct  sources 
to  provide  for  internii)tions  in  service.  The  pumps  are 
not  intended  for  use  at  the  occurrence  of  a  (ire,  but  merely 
10  maintain  (lie  supply  in  the  main  reseryoir  above. 

Fresh  water  is  furnished  io  the  lower  zone  from  the 
Jones  St.  reservoir,  at  an  elevation  of  3:55  ft.,  located  near 
the  corner  of  -lones  and  Sacramento  St.  Tlie  reservoir 
i?;  cylindrical,  of  reinforced  concrete,  (iO  ft.  inside  diam- 
eter and  .35  ft.  10  in.  high.  Its  (•apaeity  is  750,000  gal. 
To  provide  for  exiiansion  and  contraction,  as  well  as  to 
allow  for  mobility  if  subjected  to  earthquake  shock,  a  spe* 
cial  type  of  expansion  joint  was  ])rovided  between  the 
bottom  slab  and  the  cylindrical  wall. 

This  joint  is  of  the  sliding  ty|>e,  and  by  its  use  the 
cracks  .so  common  at  the  base  of  reinforceil-concretc  reser- 
voir walls  have  been  obviated.  A  rai.sed  rim  is  provided 
inside  the  joint  to  prevent  e.xcessive  movement  of  the 
cylindrical  shell  along  the  bottom  slab,  in  case  of  eartli- 
(juake.  A  circumferential  steel  angle  was  placed  on  the 
lower  interior  corner  of  the  wall  to  hold  in  place  the  bot- 
tom ends  of  vertical  reinforcing  channels. 

A  detail  of  the  joint  is  shown  in  Fig.  2.  In  its  con- 
struction the  concrete  in  the  ba.xe  slab  was  first  poured,  and 
the  surface  on  which  the  wall  would  rest  was  smootlied 
with  a  cement-mortar  (inish.  To  prevent  adhesion  be- 
tween the  concrete  base  slali  anil  concrete  wall,  a  co-itinu 
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(if  ii>|iliiill  paiiil  was  iic\t  applu'd.  Foniis  U,r  llu>  wiill 
wt'if  tlii'ii  l)iiilt,  Hiid  (he  coiHii'tf  |)oiinMl.  Wlioii  tlm 
riiriiis  wni-  iviiuivt'd.  onkiiiii  was  li^'htly  calked  intu  tlif 
luittoin  (if  till'  jtiiiil  as  slinwii  iiii  the  drawing',  and  tlio 
rcinaiiiiii^r  spart-  filled  with  litpiid  asphalt.  ThiN  joint 
Las  proven  verv  satislactoiy  and  permits  no  leakage. 

Like  the  Clayton  St.  tank,  the  Jones  St.  distrilinlinn 
reservoir  is  artistieally  finished  to  harinoni/.e  with  its 
resitlentiai  snrroundin^js.  'I'lie  anhiteiture  is  of  MiHsion 
style.  The  external  lines  are  pleasinj;,  with  a  siniple 
molded  hase.  an  entasis  on  the  >ide  walls,  and  a  cornice 
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Fig.  2.     Pl.\x  wn  Sectioxai.  Klevation*  of  Joxes  St. 
Reservoii!  Axn  Detail  ok  Sliding  Joint 

rapping,  the  severity  of  which  is  diminished  by  12  hister- 
tile  inserts,  one  between  each  pair  of  triglyphs  that  mark 
the  corners  of  the  pyramidal  roof.  The  white  cement  fin- 
ish of  the  walls  contrasts  in  a  pleasing  manner  with  the 
red  tile  roof,  and  the  whole  structure  is  an  ornament 
lather  than  a  disfigurement  to  its  neighborhood. 

When  necessary  to  operate  the  .system  at  a  pressure 
liigher  than  loU  lb.  per  sq.in.  at  the  hydrant,  which  is 
provided  in  each  zone  from  the  separate  distributing 
reservoir,  hv  opening  a  valve  at  the  Clayton  St.  pumping 
station  both  zones  can  be  connected  to  the  main  supply 
reservoir,  located  near  the  summit  of  the  Twin  Peaks 
range,  at  an  elevation  of  760  ft. 

This  main  supply  reservoir  is  of  reinforced  concrete. 
It  is  oval  shaped,  having  a  length  of  375  ft.  and  a  width 
of  280  ft.  On  the  sides  of  the  two  compartments  into 
which  it  is  divided  the  concrete  was  poured  quite  wet  be- 
tween  longitudinal    side  forms   12   ft.   apart,  on   top  of 


wluih  ;i\l2-ft.  covers  were  placed  one  at  a  time  iis  the 
<oncrett'  was  poured,  in  order  to  hold  it  to  the  slope.  Con- 
<rele  for  the  sides  and  l)ott<tin  of  Ihe  reservoir,  which  are 
H  and  (i  in.  thick,  respectively,  was  1:2:  I,  water|)roofed 
with  hydrate  of  lime. 

<  oinpartinents  are  se|iiinited  by  a  narrow  Imtlressed 
wall  iif  concrete  heavily  reinf(H<ed.  The  stability  of  the 
wall  depends  on  the  condition  that  when  one  compart- 
ment is  full  and  one  empty,  there  must  bo  no  overturning 
movement  dn«'  to  an  a<cuniiilatioii  of  water  under  the 
floor  of  the  reserv<iir.  Such  an  accnmiilalion  is  pievenfed 
by  a  system  r)f  over  10.000  ft.  of  (i-in.  and  H-in.  ironstone 
|iipe  siibdrain  under  the  reservoir  lining.  Two  s|)ringH 
eiicoiintereil  during  <<>iisf ruction  were  drained  by  this 
system. 

Most  of  ih-  reservoir  is  built  on  an  excavated  area  of 
chert  and  i.i.ilstone.  Where  fill  was  necessary  it  was 
made  by  scraping  in  fine  rock  and  day  mi.xed,  depositing 
this  in  1-in.  layers  and  thoroiighiy  comimcting  each  layer 
by  rolling  with  a  /i-ttm  steam  roller.  liel'ore  placing  this 
fill,  all  soil  and  soft  material  wen;  removed  fnim  the  area 
that  was  to  he  covered.  This  surplus,  together  with  the 
material  excavated  from  the  site,  was  removed  beyond  the 
roadway  which  surrounds  the  reservoir,  covered  with  fer- 
tilized loam  and  planted  to  grass,  thus  giving  added  sta- 
bility to  the  embankment. 

Outlet  pipes,  which  are  used  also  (or  (illiiig  the  com- 
partments, are  20  in.  in  diameter.  They  are  in  tunnels  7 
ft.  high  and  7  ft.  wide  in  the  clear,  lined  on  the  bottom 
with  (5  in.  and  on  the  top  and  sides  with  13  in.  of  1  :  2  :  o 
concrete  reinforced.  The  overbrcak  was  filled  with  spalls 
and  1:3:G  concrete.  The  tunnels  are  of  such  depth 
that  the  pipes  in  them  will  run  full  until  the  reservoir 
is  entirely  empty.  The  tunnels  also  contain  10-in.  pipes 
connecting  to  the  subdrains  and  to  the  sumps  in  front  of 
the  forebays,  allowing  the  removal  of  any  silt  or  mud 
that  may  collect  in  the  reservoir  bottom. 

Regulating  gates  for  each  compartment  consist  of  two 
2x3-ft.  sluice  gates  in  the  forebays,  and  a  20-in.  gate  valve 
on  each  outlet  pipe.  The  water  passes  through  four-mesh 
brass  wire  screens  and  the  gates  can  be  so  regulated  that 
in  ca.«e  of  trouble  with  either  main  outlet  pipe,  water  can 
be  taken  from  either  compartment  througli  the  other  out- 
let pipe.  For  this  purpose  a  20-in.  connection  is  provided 
between  forebays  and  also  between  gate  chambers.  These 
connecting  pipes  are  in  tunnels  and  are  embedded  in  the 
concrete  which  completely  fills  the  remainder  of  the  tun- 
nel space. 

When  first  constructed,  consideral)Ie  leakage  occurred  at 
the  specially  designed  expansion  joints.  This  leakage  has 
been  comi)!etely  eliminated  as  later  descril^ed  in  this 
article. 

Pumping  Stations 

For  ordinary  fires  fresh  water  is  better  adapted  than 
salt  water  as  it  causes  less  damage  to  perishable  goods, 
and  is  as  efficient  in  extinguishing  flames.  The  system 
will,  therefore,  be  operated  with  fresh  water  unless  the 
su|iply  is  cut  off  by  breaks  in  the  mains  due  to  earthquake 
or  other  contingency.  In  such  an  emergency,  pressure  in 
the  pipes  can  also  be  maintained  by  two  salt-water  pump- 
ing stations,  which  are  an  integral  unit  of  the  auxiliary 
supply.  Sites  for  the  buildings  were  chosen  at  two  loca- 
tions miles  apart  in  dilfereiit  parts  of  the  city  where  a 
hard  rock  formation  existed  in  proximity  to  the  Bav  shore 
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line.  This  precaution  was  taken  because,  in  an  earth- 
quake, vibration  is  ordinarily  less  in  areas  where  the 
foundation  is  rock.  One  station  is  located  at  Second  and 
Towusend  St.,  the  other  on  tlie  United  States  military 
reservation  at  Fort  Mason.  Both  buildings  are  of  heavily 
reinforced  concrete  with  a  steel  frame  and  are  designed 
to  withstand  severe  earthquake  shock.  The  Townsend 
St.  station  is  in  a  manufacturing  district  where  tall  chim- 
neys predominate.  Special  care  was  taken  in  designing 
roof  trusses  that  would  be  unaffected  by  the  impact  of 
falling  cornices  or  chimneys.  Both  stations  are  adapta- 
tions of  the  Mission  style  of  architecture,  ornamentally 
finished. 


Fi(i.  3. 
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Sleeve    Join+ 
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The  equipment  of  the  Townsend  St.  station  consists  of 
four  Curtis  turbine-driven  centrifugal  pumps,  each  capa- 
ble of  supplying  3000  gal.  per  minute  at  a  pressure  of  305 
lit.  per  S(|.in.  They  are  of  the  noncondcnsing  type,  750 
hp.,  1800  r.p.m.  Eight  350-hp.  Babcock  &  Wilcox 
boilers  supply  steam  to  the  turbines.  The  remainder  of 
the  equipment  comprises  one  10-kw.  electric-light  engine, 
two  feed  })umps,  two  oil  pumps,  two  feed-water  heaters, 
with  appurtenances.  Six  frcsii-water  reservoirs  were  con- 
structed below  the  floor  of  tiie  building  in  order  that  a 
supply  of  fresh  water  for  the  boilers  could  be  maintained 
continuously,  independent  of  the  sup])ly  from  the  Spring 
\'alley  Water  Co.'s  mains.  The  fresh  watei'  and  oil  stor- 
age provided  is  sudicient  to  operate  the  entire  station  for 
!)fi  hours  without  receiving  additional  oil  or  water  from 
outside  the  station.  Sfmce  has  been  prosided  for  the  in- 
Ktallation  of  two  additional  batteries  of  boilers  and  two 
additional  ])ump.s  should  it  1 1'  considere<l  desirable  at  a 
later  date  to  increase  the  capacity  of  the  plant. 

A  reinforced-concrete  suction  conduit  leads  from  be- 
neath the  i)uniping  station  down  Townsend  St.  to  the 
water  front,  where  it  connects  to  the  bay  below  the  level 
of  low  water.  Througli  this  llic  salt  water  is  supplied  to 
the  pumps. 

Two  independent  20-in.  east-iron  discharge  pipes  lead- 
ing from  the  station  to  the  7*i  miles  of  main  are  laid,  one 


on  Second  St.  and  the  other  on  Townsend  St.,  Stanford 
St.  and  Brannan  St.,  so  that  an  accident  to  either  pipe 
will  not  involve  the  other. 

The  United  States  Government  gave  to  San  Francisco 
permission  to  construct  Station  Xo.  3  on  the  grounds  at 
Fort  Mason  military  post  on  condition  that  the  city  would 
supply  all  the  electric  current  required  on  the  reservation 
for  lighting  and  other  purposes.  As  the  condensing  type 
of  engine  is  the  more  economical  for  continuous  opera- 
tion, but  more  expensive  in  first  cost,  the  ])umps  chosen 
for  Station  Xo.  2  are  convertible  condensing  or  noncon- 
dcnsing. To  economize  in  space,  Stirling  boilers  were 
installed  instead  of  Babcock  &  Wilcox.  Otherwise  the 
equipment  is  practically  the  same  as  for  Station  Xo.  1. 
As  shown  on  Fig.  1,  the  two  mains  leading  from  the  Fort 
Mason  station,  like  the  two  ])ipes  from  the  Townsend  St. 
station,  follow  two  independent  routes,  so  that  an  acci- 
dent to  one  will  not  affect  the  other. 

Pumping  station  Xo.  1  is  maintained  with  one  battery 
of  boilers  Tinder  steam  constantly,  so  that  immediately 
upon  the  recei])t  of  an  alarm  of  fire  the  attendants  are 
able  to  start  one  pump.  In  a  te.st  made  by  the  chief  of 
the  fire  department  on  the  night  of  Aug.  13,  1913,  tires 
were  lighted  under  the  remaining  boilers  and  the  entire 
service  put  into  operation  within  32  minutes  after  the 
first  signal  was  received.  The  Fort  IVlason  station  has 
also  been  tested  in  this  manner  and  the  results  were  sub- 
stantially the  same  as  at  Pumjiing  Station  Xo.  1. 

PlPK-T)lSTI!II?rTI()N    SVSTKM 

Pipe  in  the  di.xtribututn  system  is  of  cast  iron,  varying 
in  diameter  from  20  to  10  in.,  with  leaded  joints,  spe- 
cially designed  to  allow  the  maximum  lateral  movement 
without  leakage.  Two  tyjies  of  pipe  joint  were  used — one 
for  the  solid  ground  in  the  n])per  districts,  where  earth- 
quake vibration  produces  the  minimum  effect,  the  other  1 
for  the  filled-in  lower  ])ortions  of  the  city,  where  the 
movement  would  be  a  maximum.  For  the  first  locations, 
bell  and  .spigot  pipe  was  used,  while  in  the  districts  more 
seriously  affected  by  earthquake,  a  double-spigot  sleeve 
joint,  which  allows  twice  as  much  lateral  motion  as 
a  bell-and-.'jpigot  connection,  was  adopted.  Both  tyy)es  arc 
shown  in  Fig.  3. 

Before  determining  a  type  of  bell  best  adapted  to  with- 
stand lateral  movement  without  destroying  the  perma- 
nency of  the  joint,  an  elaborate  scries  of  tests  were  con- 
ducted under  the  direction  of  T.  Ransom,  the  considting 
mechanical  engineer  of  this  bureau,  at  the  plant  of  the 
T'nion  Iron  Works,  of  San  Francisco.  C'ross-.sections  of 
the  various  tyi)es  tested  are  shown  in  Fig.  4-A. 

For  all  U'fiU,  a  .special  test  bell  and  plug  shown  in 
the  .sam(>  diagram  were  used,  and  regrooved  as  required. 
The  plug  was  fitted  into  the  bell.  1  in.  of  yarn  calked 
into  the  joint,  and  the  remaining  31/.  in.  poured  full  of 
lead,  which  was  thoroughly  hand  calkeil  with  three  sets 
of  tools  of  which  the  faces  were  1  in.  long  and  ^\  in.,  -^ 
in.  and  -[^  in.  wide,  respectively.  Water  was  introduced 
into  the  bell  through  a  %-'m.  ta)>  and  pressure  applied 
by  means  of  a  force  pump.  Measurements  of  the  leakage 
and  nu)V(>ment  of  the  plug  were  then  accurately  made. 
The  final  pressures  developed  before  plugs  of  the  various 
types  were  forced  entirely  out  of  the  hell  and  al.so  the 
))ressure  necessary  to  jiroduce  leakage  are  shown  in  Fig. 
I-B.  In  Fig.  l-C  are  indicated  the  distances  that  plugs 
were  forced  out  of  bells.     The  relation  between  bending 
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of  li-akai,'!'  Itl  1 1  less  11  re  is  sliciwii  in  Kij;,   t-K.  Ami*(m  lalioii.     It  whm  ti'Htrd  ill  llic  rarlorn-b  liy  K.  W.  iliiiit 

On  llu'  liHsis  of  till'  ahovr  ti'sLs.  llic  joinU  hluiwii   in  &  Co.     On   its  arrival  at  Snn   KraiiciHro  cac^li   \iivrc  was 

Kijr.  ;i  wi'iv  adopd'il,  as   this   |y|ir  allowcil   Iho  >;iv»iU'«l  snl»j<'rt«'d  to  a  |ircMsiiri'  of  twice  tin;  intx-iiHity  to  wliicli  il 

liiiniil  disiortioii  with  tlic  least  lnikM>{0.  would  Ih*  HlreHwrJ  in  tli(!  Hj-Htem,  and  every  defective  pipe 
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■iK'.   4A— Tji>u«  ot  HkW 
Tested. 


Fig.  4B — I'nit  Pressure 
on  each  joint  at  Fail- 
ure. 


Fig.     -IC  —  Outv 
Movement      of 
under    Pressure 
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Kin.  41)— Relation  of 
Deflec-tion  of  Joint  to 
Bending    Moment. 


Fig.     4E — Joint 
age  in  Tests. 
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stored   in   the  iiiiuiicipal  ])ipe  van 
various  coiitraclors  as  needed. 

Pipe  laying  was  performed  under  seven  different  coii- 
Iract.s.  The  city  supi)lied  pipe,  hydrants,  valves  and  all 
a])purtenanccs.  Each  contract  was  in  charge  of  an  as- 
sistant engineer  assisted  by  as  many  inspectors  as  were 
iieces.sarv  to  insure  the  fulfillment  of  the  specifications. 

For  lowering  large  sized  pipe  into  the  trench,  a  steam 
hoist  was  first  u.sed  experimentally.  Due  to  the  existence 
of  numerous  small  .'service  pipes  across  the  line  of  the 
liciicli  and  hecaiise  tlu-  hoist  proved  cumbersome  on  heavy 
grades  and  lilocked  traffic  on  crowded  streets,  this  method 
was  not  efficient.  A  pipe  tripod  was  tried  and  found 
iin.sitisfactory,  so  a  framed  lior.se  of  the  dimensions 
shown  in  Fig.  o  e(|uip])ed  with  a  Irijilex  hoist-block  was 
finally  u.H'd  with  excellent  results.  On  steep  grades  it  was 
fre(|uently  iiece.><.sary  to  point  some  bells  down  hill.  Such 
joints  were  made  with  lend  wool  and  when  pro|)eriy 
calked  gave  entire  satisfaction.  After  .several  blocks  of 
l)ipe  were  laid  and  calked,  the  trench  between  the  joints 
was  backfilled,  and  the  bells  left  exposed.     'Phe  ])ipe  was 


then  tested,  the  test  pressure  varying 
j>i]ie,  as  follows: 


with 


of 


(i-A) 
Figs.  1-A  jo  4-E. 


Efficiency  Tests  ox  Pii'E  Bells 
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Pipe  was  supplied  by  the  United  Cast  Iron   Pipe  Co.  Pijie  to  be  tested  was  filled  with  water  and  the  specified 

at  a   price   of   $1!).9()   per   ton   for   bell-and-spigot,   and  pressure   apjilied   by   means   of   a   double-cylinder   force 

>;"20.50  per  ton  for  double-spigot  pipe,  f.o.b.  cars  at  Bes-  pump.    This  pressure  was  maintained  for  20  minutes.    Tf 

semer  and  Anniston,  Ala.     With  the  exception  of  the  during  that  period  the  additional  water  introduced   to 
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keep  the  pressure  constant  exceeded  0.0055  gal.  per  lineal 
foot  of  pipe  joint  under  test,  the  contractor  was  forced 
to  recalk  all  joints  that  gave  any  evidence  of  leakage. 

Tlie  first  tests  were  performed  between  adjacent  valves. 
For  large  mains  a  pressure  of  450  lb.  i)er  sq.in.  would 
invariably  move  the  valves  outward  along  the  adjacent 
pipe.  In  soft  ground  it  was  exceedingly  expensive  to  pro- 
vide a  backing  sufficiently  solid  to  hold  the  valve  abso- 
lutely rigid  in  place.  It  was  highly  essential  that  there 
should  not  be  the  sligiitest  motion  of  the  valve  outward 
along  the  spigot  of  the  pipe  inserted  into  its  bell,  for  if 
motion  occurred,  then  when  pressure  was  put  on  tiic 
opposite  side  of  the  valve  it  was  forced  back,  with  a  con- 
sequent serious  leak. 

To  obviate  this  the  special  type  of  test  plug  shown  in 
P^ig.  4-F  was  designed  by  this  office.  The  plug  was  pro- 
vided with  a  rubber-cup  gasket,  as  shown,  and  a  ta}) 
through  which  the  pipe  under  test  was  filled  with  water. 
The  plug  was  braced  in  place  against  a  suitable  timber 
backing.  It  was  lu^t  necessary  that  the  hacking  be  al)S()- 
lutely  rigid  for  the  only  motion  under  pressure  would  be 
a  slipping  of  the  plug  outward,  which  caused  no  incon- 
venience; for  even  when  the  plug  slipped  several  inches  it 
held  pressure  without  leakage.  The  same  gasket  could  be 
used  for  a  number  of  tests,  and  when  worn  or  injured, 
could  be  removed  and  a  new  one  substituted. 


7\ 

Fic.  5.     Devick  for  Lowering  Pipe  into  Trench 

A  notable  feature  of  the  pipe-distribution  system  is  its 
division  into  independent  units  by  a  series  of  gate  valves. 
These  units  are  generally  one  block  in  length  with  a  valve 
at  both  ends.  The  pipe  system  is  laid  out  as  a  gridiron 
so  that  in  case  of  a  break  any  block  or  any  number  of 
blocks  can  be  cut  out  by  closing  several  valves  and  the 
remainder  left  in  i)erfect  working  condition.  An  addi- 
tional precaution  was  taken  in  the  lower  flUed-in  areas, 
where  the  effect  of  eartlKpiake  vibration  is  much  more 
pronounced.  The  gridiron  pipe  layout  that  supplies  this 
area  is  connected  to  the  remainder  of  the  system  at 
numerous  locations,  but  at  all  except  one  of  these  connect- 
ing points,  the  valves  are  kei)t  closed.  Thus,  in  the  event 
of  a  serious  fire,  the  chief  of  the  fire  de|)artment,  by  order- 
ing these  valves  oj)ened,  will  have  availal)le  as  much  water 
as  in  anv  other  part  of  the  system  ;  l)ut  in  tlie  event  of  an 
earthquake  destroying  any  of  the  pipes  in  the  (iiled-iii 
rlistrict,  the  entin;  area  can  be  shut  off  from  connection 
witii  the  rest  of  the  system  hy  closing  ordy  one  valve. 

In  all  889  hydratds,  each  having  three  3Vi-in.  outlets, 
lire  connected  to  the  distribution  nuiins  by  8-in.  brancli 
pipes.  The  hydrants  are  all  fitted  with  shut-ofT  king 
valves  below  the  surface  of  the  street  and  with  auxiliary 
nozzle  valves  on  each  outlet.  To  provide  for  ii'pairs  on 
hydrants,  an  adilitional  valve  is  locatecl  on  the  S-in. 
Iiranch  lines  leailing  to  them.  The  hydrants  were  nianii- 
factiired  bv  the  I'liion  iron  W'orks  Co.,  of  San  Francisco, 


from  designs  similar  to  those  of  the  hydrants  in  use  in 
New  York  City. 

Tlie  excellence  of  the  workmanship  on  San  Francisco's 
high-pressure  ])ii)e  system  is  illustrated  by  a  comparison 
with  New  York's  fire  system.  The  latter  comprises  105 
miles  of  mains,  which  are  maintained  under  a  pressure 
of  30  lb.  per  sq.in.,  and  from  whiih  the  leakage  is  approx- 
imately S50  gal.  per  minute  or  1,200,000  per  day.  Tiie 
San  Francisco  system  contains  71.81  miles  in  which  an 
average  i)ressure  of  200  lb.  per  sq.in.  is  maintained  and 
the  leakage  is  only  152,000  gal.  per  day,  equivalent  to  a 

Sfreef  Surface  J 
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Fi(i.  (i.     Heineokceu-Coxcrete  Fire  Cistern 

leakage  of  only  5!), (KM)  gal.  ]H'r  day  uihKt  a  pressure  of 
ol)  lb.  per  sq.in.  Since  the  length  of  i)i])e  in  the  San 
Francisco  system  is  only  71.81  miles,  and  that  in  the 
New  York  system  105  miles,  this  59,000  gal.  per  day  in 
71.81  miles  of  pipe  is  etpiivalent  to  8(i,()00  gal.  per  day  in 
105  miles  of  pipe,  or  the  leakage  per  mile  in  San  Fran- 
cisco's system  is  only  7.2%  of  the  leakage  in  the  New 
^  ork  system. 

Cisterns 

Beside  the  ])ipe  ilistribulion  .systein,  the  auxiliary  water 
su|iply  includes  135  underground  cisterns,  from  wiiicli 
water  can  he  ])umped  in  case  high-jtressure  nuiins  are 
e<er  disabled.  Xunicrous  hrick  cisterns  existed  at  the 
time  of  the  19(i<)  disaster,  hut  they  had  not  been  main- 
tained and  their  location  was  unknown  to  the  fire  depart- 
ment. Had  they  been  in  condition  and  full  of  water,  the 
fire  could  hav(>  been  confined  to  a  very  much  smaller  area. 
Fifty  of  the  old  cisterns  have  l)een  repaired  since  19()() 
and  are  now  in  first-class  condition,  and  S5  new  cisterns 
(.f  reinforced  concrete  have  been  constructed.  These  are 
liiiilt   beneath  the  surface  at  street  crossings,  and  their 
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position  is  imliriilnl  liv  a  (listiiictixr  (v|io  of  |ia\oiiiciil 
nroiind  tlioir  pcrinuMor.  'I'lic  top  ami  lioltoiii  an*  iliv<>r^ 
111;;  (Ionics,  as  shown  on  Kij,'.  (!.  'I'lii'  avcragr  iliiiinctrr 
IS  .'!(•  ft.  and  tii(>  avcrajji'  i-aparitv  Trt.ddit  ;,'al.  All  arc 
\civ  licavilv  fi'inrorcctl  and  dcsi^iiicd  to  stand  vibration. 
For  this  rca.M)n  no  piju's  for  lillin;;  or  cniplvinj;  arc  ri>;- 
idlv  ronncclcd  willi  the  cisterns,  as  llicv  nii>;lil  exert  a 
.ji-niptinir  force. 

.Ml  rceoi'ds  of  nndcii^niuiHl  si  iiiclnrcs  were  dcsl  roved 
in  lli'Mi.  It  was  llicrcforc  necessary,  licforc  locating;  a 
cistern  on  any  ctirncr,  to  make  a  coinpletc  undcr>;ronnd 
gurvcv  of  tlic  itnnicdiatc  hicaiity.  This  was  done  hy  di;;- 
gin^  exploration  trcnelies  and  plattini;  tiic  information 
obtained. 

Tliiit  llie  cisterns  can  stand  \d)raliori  without  iMJm\ 
w«s  shown  «()nclnsivcly.  Dnrin;;  the  eonstniction  of  our 
of  them  a  heavy  rainstorm  occnrrcil  and  floated  it  al)oiil 
G  ft.  above  its  fonndalion.  After  tlie  storm  tlic  water  wn- 
drained  away  and  the  strnctiirc  settled  back  on  its  foim 
dalion.  A  mrcfnl  investigation  faileil  to  reveal  the 
>i|l<:htest  injnry,  and  when  tlic  cistern  was  tilled  witli 
Wilier  no  leakage  conld   be  lietcctcil. 

.Vt  hiirh-pi'cssiirc  hydiimls  no  (lie  I'lii^incs  are  icipiiiid. 
Tlie  en';incs  arc  retained,  however,  for  n.^c  in  districts  iml 
lovercd  iiv  the  hi,i,'li-]>ressurc  lines,  and  al.so  for  pumpiii;: 
II     from  cislcnis. 


V  ii;i:i;o\i': 


.\dditioiial  prolcclKiii  to  the  water  fioiil  ami  shipping 
interests  is  afforded  by  two  firchoats.  which  arc  con- 
^Inicted  with  steel  hull  ;iiid  ilcck  house.  Their  dinicn- 
Muii>arr:  hcngili.  J-Jn  It.:  \n-.\u\.  '.'i;  ft.:  draft,  11   ft. 

Kadi  boat   is  litlcd  will:  i\\o  Uaiicock  \'  Wilcox  watcr- 

liibe  boili-rs,  which  lia\c  nii  ajigrcgatt'  licaliiig  surface  of 

•■||iill  .M|.fl.     The   liropeiiing  engines,  of  wliich   tiiere  arc 

Iwt)  for  each  boat,  are  ].">x"iSx".ii*  in.,  of  I  he  coinponnd-con- 

deiising  type.      The   speed   of  cik  li    lioal    i>    I".'    knots   per 

|i     liour.     Kach  is  t'lpiippcd  with  iwo  Cnrlis  steam  turbines 

|i     and    two-stage    turiiine    puiiip>.    wliiili    lia\f    a    noininal 

'      ca|>acitv  of  JHtno  gal.   |ici'   niiniilc  against   a    pressure  of 

I.VI  11).  ].er  s(|.iii.     The   lire-lighting  e(pii|)nieiit   consists 

I'f  three  ;)-in.  monitor  nozzles,  two  2-in.  monitor  nozzles. 

nnd  twenty  ."n/^-in.  hose  connections. 

When  tested  by  the  conniiittee  on  lire  |)rolcclion  of  the 

.National  Hoard  of  Fire  Underwriters  in  litln,  the  actnal 

rapacity  of  one  of  these  boats  was  found  to  be  9870  gal. 

I       per  minute  against  a  pressure  of  loO  lb.  per  sq.in.,  and 

10.310  gal.  jicr  minute  against  a  pressure  of  139  lb.  per 

|.in. 

Pipes  have  been  run  out  on  the  dock  and  manifold  con- 
1     iiections  attached  so  that  in  case  of  necessity  the  two  fire- 
boats  can  pump  into  the  mains  of  the  high-])re.ssure  sys- 
I      tern,  and  supply  10,000  gal.  per  minute  at  a  pressure  of 
300  lb.  per  sq.in. 

Fii!i:-Ar,.\T?M  Sy.stem 

In  connection  with  the  auxiliary  water-sujjply,  a  new 
lire-alarm  system  has  been  installed.  Wherever  possible, 
lables  were  laid  in  vacant  existing  ducts.  On  many 
streets,  however,  it  was  necessary  for  the  city  to  lay  its 
own  conduits.  These  were  installed  in  the  .same  trenches 
and  at  the  same  time  as  the  high-jiressure  pipes. 

Ducts  were  of  creosoted  wood.  IMj^-^VL'  '"•  >^<|uare.  with 
IVo-iii-  creo.sotcd  cover  planks.  Both  single-  and  multiple- 
duct  conduits   were  laid,   depending  on   the  number  of 


.allies  to  be  priivided  f«ir.  In  cHch  blo<k  they  terminated 
at  \Hlve  VHultj*  or  \aulti.  of  either  of  the  operating?  tele- 

plu coMipnnieM,     In  layinj?  the  dn<-t«,  before  drivin>{  the 

tenon  into  the  mortise,  it  wan  thoroughly  painted  with 
iisphalt  and  then  driven  coinjilelcly  home,  in  order  to 
secure  a  water-tight  joint.  Multiple  ducts  were  laid  so 
as  to  break  joints  iNtth  horizontally  and  vertically,  an.l 
collars  of  I  l/ox  I'/j-in.  creosoted  plank,  spaced  at  fi-in. 
interval-,  Imid  lliem  togdlier.  I'poii  the  completion  of 
each  block,  a  mandrel  :i  ft.  in  length  and  '/i   in.  smaller 


1  11,.  ;.     Oin.KT  Pii'Ks  i-i!{).\i  TwiN  Peaks  Hksekvoii! 

in  diameter  than  tiie  noiinal  size  of  tlic  duel,  was  drawn 
from  manhole  to  manhole.  Duct-s  thiougii  which  this 
could  not  be  drawn  were  taken  uj)  and  reiaid  by  the  con- 
tractor at  his  own  expen.se. 

The  central  fire-alarm  station  is  situated  in  Jcilerson 
Square,  at  the  intersection  of  Turk  and  Octavia  St. 

Especial  care  was  taken  to  provide  a  location  for  this 
building  which  would  be  as  nearly  as  possilile  free  from 
fire  hazard.  This  was  the  reason  for  selecting  its  site  in 
the  center  of  a  public  park.  All  material  incorporated 
in  the  station  is  absolutely  fireproof,  no  wood  whatever 
having  been  used  in  its  construction.  Further,  no  gas  was 
brought  into  any  portion  of  the  structure  where  an  explo- 
sion could  cause  damage  to  the  fire-alarm  equipment. 
Hot-water  heat  is  provided  by  a  gas  heater,  but  this  ap- 
pliance, together  with  a  gasoline-engine  driven  generator, 
is  separated  from  the  rest  of  the  building  liy  a  10-in.  rein- 
forced-concrcte  wall. 

All  alarms  from  street  boxes  arc  rcccivcfl  at  the  central 
station  <m  telegraph  sounders  and  registers.  The  street 
boxes  are  arranged  to  .sound  in  their  number  four  times.. 
After  receipt  of  the  number  twice,  the  operator  attending 
the  box  circuit  calls  the  number  of  the  box  to  the  operator, 
whose  duty  it  is  to  send  the  alarm  lo  the  engine  house. 
Tie  in  turn  transmits  the  number  four  times;  twice  over 
a  tapper  circuit  and  twice  over  a  gong  circuit.     The  tap- 


296 


E  X  G  I  X  E  E  K  I  X  G     X  E  W  S 


Vol.  73,  Xo.  7 


per  circuit  is  arranged  for  quick  action  and  sends  a  prac- 
tically silent  alarm,  which  is  received  at  the  engine  houses 
on  a  small  bell.  The  gong  circuit  confirms  the  informa- 
tion transmitted  over  the  tapper  wire.  This  arrangement 
of  operation  is  known  as  the  manxial  system,  no  provision 
being  made  for  the  transmission  of  alarms  ilircctly  from 
fire-alarm  boxes  to  engine  houses. 

The  central-station  switchboard  comprises  41  panels. 
.VII  are  not  ecpiipped  at  the  i)resent  time  as  provision  has 
lu'cn   made  Tor  growtli.     The  switcliboard   ])roper  is  lO"^ 


FlU.   «.      i'LilPb    IN    TOWNSEXD   St.    STATIOX 

ft.  in  length,  and  when  fully  equipped  will  handle  8.s 
box  or  signal  circuits,  16  tapper,  16  alarm  and  16  joker 
circuits,  together  with  hospital  panel  for  12  signal  cir- 
cuits, 2  tapper  circuits,  2  alarm  circuits  and  2  joker 
circuits.  The  hospital  service  provides  for  the  transfer 
of  any  circuit  from  its  regular  position  in  the  board  to  a 
separate  panel,  wiiere  it  will  be  supplied  with  the  neces- 
sary current  from  a  motor-generator  set,  one  such  ma- 
chine being  supplied  for  each  hospital  circuit.  In  this 
way,  grounded  or  crossetl  lines  can  be  entirely  isolated  and 
connected  to  a  panel  provided  with  special  cipiipment  for 
the  treatment  and  operation  of  crippled  lines. 

The  source  of  power  is  a  storage  battery  of  2{S0-anipcrr- 
hour  capacity.  Fnmi  this  battery  are  driven  dynamotors 
through  which  power  is  furnished  to  the  various  circuits. 
Current  for  four  lines  is  taken  from  each  dyiuimotor. 
This  arrangement  was  made  in  order  to  insulate  the  lines 
from  each  other  and  the  battery  from  the  ground. 

I'arlicnhir  care  has  been  taken  in  laying  out  the  ilevice 
for  charging  the  st<trage  battery.  I'rovision  has  been 
made  to  charge  it  from  the  direct-current  nuiins  or  the 
alternating-current  mains  of  the  two  diircrent  companies. 
Further  safety  has  been  .'4ecureil  by  the  installation  of  a 
paHoline-enginc  driven  generator,  which,  in  emergency 
cases,  can  be  used  to  sui)ply  current  for  the  battery  and 
li^lits  for  till'  liMildinf'. 


I\i:p.mr  ok  Twin  Pkaks  T^kskkvoir 

As  jireviously  noted,  when  first  completed  and  filled 
with  water  the  leakage  from  Twin  Peaks  reservoir  was 
excessive.  From  a  single  compartment  there  was  a  waste 
cf  more  than  2,000,000  gal.  daily.  During  the  year  1913 
this  leakage  was  entirely  eliminated.  The  method  fol- 
lowed was  first  to  remove  the  defective  asphalt  filler, 
which  was  done  with  a  plowshare  mounted  on  wheels 
and  moved  along  the  joint  by  means  of  a  windlass.  The 
uakum  originally  placed  in  the  joints  was  next  driven 
below  the  bottom  of  the  concrete  and  left  embedded  in  the 
loose  rock  surrounding  the  underdrain.  The  joints  were 
ihen  shaped  with  hand  chisels  and  a  (a\ity  in  the  mider- 
lying  loose  rock  excavated  along  tlii'  entire  length.  The 
>iiles  and  bottom  of  the  joint*;  were  then  coated  with 
|iainl  and  wiien  this  had  dried  were  tilled  with  a  mixture 
I  "Uiposed  of  asphalt  and  infusorial  earth. 

For  joints  in  the  bottom  of  the  reservoir  tlie  consistency 
<if  the  mixture  was  95%  D-grade  as])halt  with  5%  in- 
fusorial earth,  poured  at  a  temperature  between  300** 
and  400°  F.  Into  the  slope  seams  a  stiffer  mixture,  to 
avoid  flowing,  of  821/2%  asphalt  and  171/2%  infusorial 
earth  was  poured  at  a  temperature  ranging  from  375° 
to  400°  F.  On  top  of  this  a  6-in.  strip  of  felt  was  placed 
and  ironed  down  and  later  mopped  with  asphalt.  The 
whole  surface  of  the  reservoir  was  finally  coated  with 
i'.sphalt.  To  secure  perfect  adhesion  between  the  asphalt 
and  joints  was  extremely  difficult  and  in  several  in- 
stances had  to  be  re])eated  befci'c  the  leakage  was  success- 
fully prevented.  The  reservoir  is  now  as  impervious  to 
leakage  as  it  is  possible  for  a  concrete  reservoir  to  be 
made. 


Fi(i.  !).     Foirr  M.vson  I'rMiMxt;  St.vtion 
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is  a  cost  siimiiiaiv  I'oi-  the  lii;,Mi-iiiTssiiiT 
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pipi'  and  vnlv 


I'liliuiilini;  mill  siorinn  pi|M'  ami  valvrs 

r:ivinu  7-  iniliM  of  mains 

iMnwriiig  ami  overhead. . . 

r.ilal 


$5,718,051) 

a>ST  OK  CON.STKICTION  OF  MAIN.S 
riguriM  iiirliule  only  the  wajces  of  foremen,  nieehanie.^*  and  laborers  immedi- 
ly  eneaeiHl  upon  the  work.  .\dd  lO^r  for  eeneral  superintendent,  tiniekeei>e!s, 
'■■hmen,  !«erviee  wagon,  and  depreeiatio!i  and  repair  of  tools.  The  total  eosl  of 
-tnietion  to  the  contractor  will  be  obtained  by  addinjc  the  cost  of  alt  materiala 
A,  and  the  overhead  exp<'nse,  ineludinK  offiei>  exi)en.se,  liability  insurance,  etc. 

ST  DK  I..\Rt)U,  AS  E.STIMATKD  BY  KNGINICER.S  IN  ClIARCii;  OI 

CONSTRUCTION' 
IRICNCH  WORK: 

ItemovinB  pavements  having  concrete  base,  SO.Oti  per  .sq.ft. 

i;emo\  ing  pavements  without  concrete  base:  not  counted  separately,  &b  cost 
was  found  to  be  practically  equal  to  that  of  an  equal  volume  of  ordinary 
digging. 

Excavating  and  backfilling  trenches  and  removing  surplus  excavalMl  material. 

Labor  Coot  per  Cu.Yil. 
Congested          Average 
Nature  of  Ground  District         Conditions 

-   iid,  about  one-half  lagged $110  $0  95 

-,ndvelav 1   25  1   10 

ILirdelay 1-iO  1   25 

Soft  rock  (shale,  red  chert) 1   40 

Hard  rock  (gadding,  some  blasting) $4.00  $6.00 

:    LAYING  PIPE  (Not  including  setting  valves  and  hydrants) : 

Cost  of  Labor,  per  Foot 
Kind  and   Size  of  Pipe  Hauling    Laying    Calking    Testing      Total 

Congested  district: 
Hill  and  spigot  pipe:  S-in.  (hydrant 

.■onnection;  all  joints  bolted) ....  $0.05 
lil-in 0.06 


0.07 
0.09 
0.11 
0.12 


;;ot  pipe,  sleeve  joints: 

i"-m 0.07 

r.'-in  0.08 

11-in 0.10 

Hi-in 0.12 

is-in 0.14 

.\verage  Conditions: 
"  11  and  spigot  pipe:  S-in.  (hydrant 
iinnections;  all  joinUs  bolted).. 


SO  17 
0.16 
0.17 
0.26 
0.19 
0.25 


0  13 
0.13 
0.13 
0.23 
0.15 


$0  25 
Oil 
O.U 
0  12 
0.16 
0  14 


0.14 
0.17 
0.20 
0.21 
0.21 


$0.03  $0  29  $0.12 

0.05  0.06  0.07 

in"                  0.07  0.09  O.OS 

-,„                                                              0.08  0  10  0.12 

,„;;;;;; o.io     o.io     o.u 

zni  pipe,  sleeve  joints: 

,    -,n  0.06         0.11          0  14 

l.^in 0.09         0.06         0.15 

Note:     Cost  of  calking,  per  joint,  was  as  follows: 

Congeste<l  District 

•in.  joints SO. 90 

in.  Jtimts 

^-in.  joints 

'■-in.  in 

-in.  joints 1   2.^ 

^-in.  joints 1   40 

SETTING  GATE  VALVES  AND  HYDRANTS: 

-  in.  gate  valves,  each 

.  >-\n.  gate  valves,  each 

12-in.  gate  valves,  each . 
14-in.  gate  valves,  each. .  . 
16-in   gate  valves,  each, 
llvdrants,  each 


$0  02 
0  02 
0.02 
0  02 
0.02 
0  02 


0.02 
0  02 
0  02 
0  02 

0  02 


$0.01 
0  01 
0.02 
0  02 
0  04 


$0  40 
0.35 
0.37 
0  49 
0.48 
0  53 


0  30 
0  40 
0  45 
0  58 
0.55 


$0.45 
0.19 
0.26 
0  32 
0  47 

0  .33 
0.33 


.\vcrage  Conditii 
$0  90 


0.85 
l.(K) 
1   10 


0  78 

0  90 

1  23 
1   44 


$4  .VI 

4  50 
6  00 
7. .50 

10  00 

5  no 


I     MI,><rELI,ANKOrH  ITE.MS: 

.S.-IIIT1K  nianliole  cii«iings 

Iliiltinii  j.iril"  ..(  |.i|»-  lines        

Ci.ncrii"  valvr  yiiults     lalioronly.. 
S'lling  rcinforemg  sto-l  in  valve  vaults 
Inlying  eicoaoleil  wnwien  telephone  iluct 

5.   WAOK  SCHEDILE,  per  day  of  eight  hours: 
Supirintendent 

Koreman 

.Straw  tioss 

Calker  and  yariiiT. . 

Ix-admiin 

Laborer,  watchman. 
Team  and  driver.  4-horx 

Team  and  ilriver.  2-liorsi-. . .  

Team  and  driver.  l-hor»c 


.    $7  (K)  rxT  Ion 

S21  (K)|Kr  ton 

?•)  1.(1  per  eu.vd. 

$1  I  (H)  per  ton 

.80  0;i()  per  duct-foot 


,  $  0.00  up 

S   ).(K)  lo  $5.00 

$  3.50  to 

$  4.00 
.$  3.(K)  In 

$  3.00 
.$10.00 
.$  6.00 
.S  4.50 


$4.00 
83.50 


:^ 


Sewer  construclion  work  lias  liecn  finaiuefl  hy  two  bond 
i.ssucs.  The  first,  in  the  sum  of  .$r,248,000,  bearing  inter- 
est at  the  rate  of  31^%,  was  voted  in  1003.  Owing  to  the 
low  rate  of  interest  only  $1,449,600  could  be  realized  from 
the  sale  of  the.se  bonds'so  in  in08  bonds  worth  $5,25  1,800 
were  caneeled,  leaving  unsold  and  uncanceled  lionds 
having  a  value  of  $43,()00. 

In  the  .same  year  a  new  issue  to  the  amount  of  $4,000,- 
000  was  authorized  on  which  interest  at  the  rate  of  5% 
was  paid.  Practically  this  entire  is.sue  has  been  disposed 
of.  at  a  premium  amounting  to  over  $300,000.  To  com- 
])lcte  the  .system  $4,000,000  additional  will  bo  required. 

Accurate  co.st  data  on  all  con.struction  work  were  kept 
by  the  Bureau  of  Engineering. 

The  following  is  a  tyi)ical  labor-cost  summary  for  an 
8-ft.  circular  rcinforced-concrete  sewer  built  between  elec- 
Iric-car  tracks  in  a  street  within  the  commercial  district 
(Howard  St.  from  Second  St.  to  Fourth  St.,  a  distance  of 
10.50  ft.)  : 

UNIT  COSTS  OF  8-FT.   SEWER 

Excavation $7  86  per  lin.ft.  $0  618  per  cu.yd. 

I.agging 6  4.50  per  tin. ft.  0  106  per  sq.ft. 

Forms 1 .  765  per  lin.ft.  0.070  per  sq.ft. 

St«-1    I  480  per  lin.ft.  0  028  per  lb. 

Concrete 6  915  per  in. ft.  5  310  per  cu.yd. 

Brick  lining 0  691  per  lin.ft.  0  046  per  brick 

Finishing 0  34S  per  lin.ft.  0  014  per  sq.ft. 

Backfill 2  020  p<r  lin.ft.  0  202  per  cu.ft. 

Sliscellaneous O  .567  per  lin.ft. 

Total  $28,096  per  lin.ft. 

The  ]mvoniont  consisted  of  basalt  blocks  on  .sand.  Dur- 
ing construction  the  street  was  left  open  to  vehicular  traf- 
fic. Ordinary  labor  was  at  the  rate  of  $0. 371/2  per  hr. 
and  superintendence  at  $0.50  and  $0,625  per  hr. 

A  description  of  the  sewerage  system  of  the  city  appears 
on  p.  305. 


2'.)S 


E  X  G  1  X  E  E  E  I  N  Vr     X  E  ^^'  S 


Vol. 


.No. 


SaEa   Francisco's  FtLattiare  "WafteiT" 
Stiapplys  Mettclh  Heftclhs^  Pipojectb 

As  early  as  186.5  Sau  FrauL-isco  realized  the  necessity 
of  ail  extensive  program  of  water-supply  development. 
Svil)seqiiontly  the  several  city  administrations  considered 
various  phases  of  the  matter  and  it  was  soon  evident  that 
the  local  peninsula  sources  would  be  inadequate  for  the 
ultinuite  needs  of  San  Francisco. 

The  water-supply  at  and  near  San  Francisco  Bay  is 
quite  limited.  The  local  sources  are  drawn  from  the 
Coast  Range  of  mountains,  which  in  general  is  less  than 
8000  ft.  in  elevation  and  in  the  region  of  San  Francisco 
Bay  roughly  ])arallcls  the  Pacific  Coast. 

The  rainfall  of  the  Coast  Range  is  quite  meager  and 
is  confined  to  the  season  from  December  to  ]\Iarch,  in- 
clusive, the  remaining  months  of  the  year  being  prac- 
tically a  period  of  drought.    There  are  also  seasons  when 


Tlie  tirst  c.vtensivc  study  of  the  sources  of  water-supply 
for  San  Francisco  was  made  in  1900,  when  the  city  ap- 
propriated $.jO,000  for  this  purpose.  On  tlic  basis  of  the 
studies  then  made  of  twelve  separate  projects,  the  city 
selected  the  Tuolumne  River  as  the  most  feasible  and 
most  economical  source.  £ 

TtiE  Squire  of  Supply 

The  drainage  basin  from  which  San  Francisco  will  de- 
rive its  water-supply  and  power  lies  near  the  summit  of 
the  Sierra  Xevada  ^Mountains,  150  mi.  to  the  cast  of  the 
city.  It  comprises  420,000  acres  of  the  watershed  of 
tlie  Tuolumne  River  in  and  above  lletch  Ilctchy  Valley, 
the  territory  tributary  to  Lake  Eleanor,  and  the  area 
which  drains  into  Cherry  Creek.  These  watersheds  are 
l)ractically  entirely  in  a  region  of  granite  nuks  and  iu- 
clude  a  belt  of  country  between  altitudes  of  3500  and 
2000  ft.     Tlie  upper  region  of  the  Tuolumne  shed  con- 


Fifi.  1.     Lake  Eleanor  Reservoik  Site.  Future  Water-supply  of  Sak  Francisco 


oven  ill  tbc  rainy  months  the  rainfall  is  small,  and  to  safe- 
guard the  water-suj)[)ly  against  these  annual  periods  of 
drought  and  further  i)rovide  against  the  occasional  sea- 
sons of  very  low  rainfall  and  other  uncertainties,  enor- 
mous storage  must  lie  |iro\idcd. 

Kast  of  the  Coast  Ifangc  lies  the  San  Joaquin  Valley, 
aiiout  l'>  mi.  in  width,  which  sc|mratcs  Ibis  range  from 
Ibc  Sierra  Nevada  Mountains.  These  form  an  extensi\e 
in(Mintaiii  chain,  consHlnting  ii  considerable  portion  of 
liie  ea.stern  ixuindary  of  California.  Here  the  rainfall 
is  (|iiitc  prolidi',  and  the  runolf  of  the  many  streams 
ilraining  tin-  western  slope  of  this  range;  is  considerable. 
It  is  to  tiiis  locality  that  San  Francisco  has  liiudly  turned 
for  future  proleilion  to  augnu'nt  its  ina<le(juate  local 
souiceh  of  water-supply. 


sists  of  a  series  of  more  or  less  broad,  flat  valleys,  residt- 
iiig  from  glacial  scour  in  past  geological  history.  San 
Francisco  propo.ses  to  construct  and  maintain  broad,  well 
>urfaced  roads  to  its  holdings  in  the  Sierra.s,  .so  that  the 
scenic  trip  there  may  be  made  in  conif(vrt  by  automobiles. 

It  must  be  understood  that  the  drainage  area  compos- 
ing San  Francisco's  Tuolumne  Iiiver  water-supply  lies 
almost  wholly  within  the  Yo.seniite  Natituial  Park,  and 
the  Sierra  lM)rcst  l>cscr\atioii.  liefore  any  de\cIopiiitMit 
work  could  be  undertaken  it  was  necessary  that  the  city 
get  i>roper  authorization  from  the  Federal  (iovcninient. 
'i'liis  authorization  was  cibtaiiied  in  May,  I  DOS,  being  a 
permit  issued  by  the  Hon.  James  l{.  (larlicid.  Secretary 
of  the  liderior. 

San    Francisco's    prnpo.sod    scheme   of   desclopment   of 
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!  thin  sonrci'  is  to  rifnlr  slorn^jc  in  tlio  lli'lcli  IlrU-liv  V'lil- 
;  ley  niitl  at  liiikf  KIraiKir  ami  I'lsfwlicrc  hy  ineniiH  nf  iIuiiim. 
(FiiT.  1  i."  n  view  of  tlic  Luke  KIciiiior  mid  Fi>;.  2  of  tlio 
!  irh  ili-l<liy  Wi'sorvoir  sili'. )  rmlcr  tjic  iiniviHioiiM 
lln>  (iHilicId  |U'nnit.  issufd  in  May,  1 !»()«.  the  lity  wax 
rvquirt'd  first  td  liilly  (Ifvcldp  \hr  Iwiki-  Klcanor  and 
riu'rry  (^rcfk  souici's  licfoiv  <«)iMni('niin);  the  innstrni- 
imn  of  tin-  llftcli  llctiliy  Diiin.  It  was  fiirtlii-r  provided 
111  the  (iartioiti  |uMniit  tliat  tlic  project  !•<•  siiliinittcd  to 
the  citizons  of  San  Kianrisro  Cor  ralili.ation.  and  that. 
the  fity  should  l)iiy  up  all  lainls  held  hy  private  ownerx 
nnmnd  lietch  lletehy.  I.ake  I'lleaiior  and  elsewhere  which 
would  l)i>  necessary  for  its  water-supply.  This  matter 
was  voted  upon  in  Decemher,  l!l()!».  The  proposition  suh- 
inittt'd  to  the  voters  provided  for  the  acceptance  of  the 
terms  of  the  (Jartiold  permit  and  for  a  homl  issue  of 
$(500,000.  it  was  carried  hy  a  vote  of  more  than  live  to 
one. 

The    various    private    land    holding's    a. id    water-ri^'hts 

re  suhsequently  hoii>:lit.     In  .Innuary,  1!»I0.  the  Sccre- 

;v  of  the  Interior,  I?.  A.   Hallimjer,  su;,'^'ested  that  the 

■V  show  its  flood  faith  hy  a  hond  issue  siitlicient  for  the 

initial  development  of  the  Tuoliimiie  sources.      Several 

pro]H)sitions  were  suhniitted   to  the  voters,  hut   the  one 

finally  adopted  was  for  a  hond  issue  of  $15,000,000  for 

the  construction  of  the  city's  mountain  water-su|»plv.  At 

this  election,  out  of  over  30,000  votes  cast  milv  l'.?00  were 

recorded  in  opposition. 

In  the  purchase  of  lands  and  waler-rifihts  the  city 
had  spent  over  $1,500,000,  had  coiii|)lied  with  all  the 
provisions  of  the  Garfield  permit,  and  liad  further  shown 
its  good  faith  hy  an  overwiielminsr  vot.'  in  providinjr  suf- 
ficient funds  for  immediate  development  of  its  water- 
supply.  In  1!)09,  however.  Secretary  Balliiijrer  practic- 
ally revoked  the  (Jarfield  permit  iiy  comniandin<r  San 
Francisco  to  show  cause  why  certain  jwrtions  of  this  per- 
mit, including  the  right  to  use  Hetch  TIetehy  Valley  for 
a  reservoir,  should  not  he  withdrawn  hy  the  Government. 
The  entire  question  hinged  upon  whether  or  not  the  city 
actually  needed  the  Hetch  Hetchy  Valley  for  re.servoir 
purposes.  After  several  hearings,  at  the  suggestion  of 
President  Taft,  the  entire  matter  was  suhniitted  to  a 
Board  of  United  States  Army  Engineers,  com])osed  of 
(' 'lonels  Biddle,  Coshy  and  Taylor.  Under  the  direction 
tliis  Board  the  hroad  question  of  the  proper  and  most 
noniical  source  of  water-supply  for  San  Francisco  was 
pened,  and  all  of  the  various  sources,  local  and  elsc- 
"  here,  were  again  investigated.  Tn  this  investiga- 
tion, San  Franci.sco  alone  sjient  nearly  $:{00.000  in 
iipiling  engineering  data.  Owing  to  the  pressing 
•  d  of  other  cities  hordering  on  San  Francisco  Bay, 
wlio.se  necessities  were  common  with  those  of  San  Fran- 
ci.sco, this  city  undertook  the  study  of  the  requirements 
of  the  nuinici])alities  of  the  entire  San  Francisco  Bay 
region.  On  the  hasis  of  these  studies,  it  was  found  that 
after  fully  develojiing  all  the  local  sources,  there  would  be 
needed  an  additional  supply  of  about  tOO  million  gallons 
daily.  It  was  necessary,  then,  that  the  Sierra  sources, 
or  the  .sources  finally  selected,  should  have  a  safe,  depend- 
able yield  of  over  that  amount.  After  a  most  thorough 
investigation  of  various  Sierra  Xevada  sources,  filtration 
schemes  on  the  San  Joaquin  and  Sacramento  rivers,  to- 
pether  with  several  Coast  Range  .schemes  lying  consider- 
ably to  the  north  of  San  Francisco,  the  city  engineering 
"^♦^tf  asain  came  to  the  conclusion  that  the  mo.<t  feasible. 


ecoiioiiii<'ul  and  ndeqiintc  «oiirre  of  water-supply  was  the 
one  previoiiHly  M-lected,  iiHiiiely,  the  Tiioliimne  Uiver. 

In  it«  report  to  the  Secn-fjiry  of  the  Interior,  the  lioard 
of  Army  KngiiieerM  fully  Miistnincd  San  FranciHco'H  con- 
teiitionN  an  to  the  adetpiacy  and  desirability  of  the  Tuo- 
lumne Uiver  MiurceK,  and  the  desirability  at  the  present 
time  of  Meciiring  fiitiiri'  soiincH.  At  the  suggestion  of  the 
Secretary  of  the  Interior,  who  di-clined  to  asHume  respon- 
sibility, the  matter  was  submitted  to  CorigresH.  and  what 
is  now  known  as  tin-  "Uaker  Mill"'  was  approved  by  that 
iMidy  on  Dec.  7  and  was  signed  by  I'resident  Wilson  on 
Dw.  I!».  iin.j. 

In  the  studies  of  the  various  soiines  of  watr-r-supply, 
San  Francisco  approached  the  problem  with  a  very  broad 
view.  The  large  commercial  interests  of  the  groat  San 
.loiKpiin  and  Sacrannfiito  Valleys  (flanking  the  Sierra 
-Vevadas  on  the  west)  were  duly  considered.  Tn  these 
studies,  consideration  was  given  to  the  irrigation  ncerls 
of  the  adjacent  irrigable  lands,  and  only  such  waters  as 
remained  after  fully  allowing  for  just  and  reasonable 
needs  of  the  developed  districts  were  deemed  available 
for  diversion  and  tin-  use  of  San  Francisco  and  the  Bay 
Cities.  On  the  waters  of  the  Tuolumne  River,  the  Mod- 
esto ami  Turlock  Irrigation  districts  have  prior  rights  to 
over  2000  sec.-ft.  of  the  natural  flow  of  the  .stream.  These 
districts  comprise  about  257,000  acres  of  San  Joaquin 
^'alley  lands,  and  they  were  i)roperly  concerned  in  the 
safeguardiii;:  of  their  valley  rights. 

San  Franci.sco  made  a  very  thorougn  and  careful  in- 
vestigation of  their  needs  and  has  always  lieen  liberally 
disposed  wherever  irrigation  rights  were  concerned. 

OimKii  oi'  Dkvklopmext 

IIi;t(  II  IIktciiy  Dam — Tiie  first  jierniancnt  construc- 
tion to  be  undertaken  in  this  project,  aside  from  the  neces- 
sary roads,  etc.,  will  be  the  Hetch  Hetchy  Dam.  This 
will  be  located  on  the  Tuolumne  River  at  a  narrow  gorge 
at  the  outlet  of  Iletch  Hetchy  Valley.  The  .structure  will 
be  of  the  heavy-masonry  type,  300  ft.  high  and  800  ft. 
long,  and  will  serve  to  impound  112  billion  gallons  of 
water.  With  thi.s  storage,  even  under  the  mo.st  severe 
conditions  of  draft  by  San  Franci.sco,  the  floor  of  the 
Hetch  Hetchy  Valley  will  always  be  covered  liy  a  broad 
long  lake,  around  which  there  will  be  a  scenic  road  built 
by  the  city. 

While  tlie  Hetch  Hetchy  Dam  is  in  progress,  work  will 
al.so  be  started  on  the  conduit  at  what  is  known  as  the 
"Karly  Intake,"  and  on  the  main  aqueduct  and  perman- 
ent power  house  at  Moccasin  Creek. 

E.\RLY  Intake — It  is  proposed  in  the  future  to  lead 
the  water  from  Hetch  Hetchy  Dam  to  San  Francisco 
entirely  in  closed  conduits,  but  for  the  present  the  first 
12  mi.  of  this  conduit  down  to  the  mouth  of  Cherry  Creek 
will  not  be  built.  The  water  will  be  allowed  to  flow  down 
the  natural  channel  of  the  Tuolumne  River  to  the  Early 
Intake.  At  this  point  there  will  be  built  a  temporary 
overflow  dam  alwut  45  ft.  high  and  500  ft.  long.  This 
will  intercept  the  water  released  from  the  Hetch  Hetchy 
Reservoir  and  divert  it  into  a  pressure  tunnel  IOV2  ft.  in 
diameter.  This  tunnel,  which  will  be  a  part  of  the  per- 
manent main  aqueduct,  will  pass  through  the  solid  gran- 
ite mountains  for  a  distance  of  20  mi.  to  a  forehay  reser- 
voir of  2000  acre-ft.  capacity,  thence  to  the  Moccasin 
Creek  jwwer  station.  The  tunnel  will  be  lined  with  con- 
crete,  thus   excluding   any    underground    seepage   water 
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rrom  the  mountains,  and  at  the  same  time  tliis  smooth 
surface  will  increase  the  carmng  capacity.  This  tunnel 
will  be  capable  of  delivering  over  400  million  gallons 
daUy. 

Power  Hovse  ax  Moccasix  Cueek  and  Cherry 
Mouth — There  is  only  one  power  drop  in  the  aqueduct 
line  first  to  be  constructed.  The  power-house  site  for 
this  is  located  beside  the  main  highway  at  Moccasin  Creek 
and  about  141  mi.  distance  from  the  cit\'  hall  in  San 
Francisco.  At  this  power  house  there  will  be  a  net  drop 
of  1250  ft.,  which  will  make  available  for  use  at  San 
Francisco  about  50,000  hp.,  as  a  first  installation  of  con- 
struction. 


units,  with  reservoirs  at  higher  levels,  will  be  added  to 
the  system.  The  water  from  these  two  sources  will  be 
delivered  to  the  Hetch  Hetchy  Ileservoir  by  means  of  con- 
crete-lined tunnels  about  8  ft.  in  diameter. 

CoxDuiT  TO  San  Francisco — As  previously  stated,  in 
the  first  installation  the  water  from  Hetch  Hetciiy  Reser- 
voir will  flow  down  the  natural  bed  to  the  Tuolumne 
River  for  a  distance  of  12  mi.  to  the  Early  Intake ;  thence 
through  a  10V2-ft.  pressure  tunnel  to  the  Moccasin  Creek 
power  house  20  mi.  below.  The  aqueduct  from  this  point 
will  consist  of  a  concrete-lined  tunnel  about  12  ft.  in 
diameter,  for  a  distance  of  16  mi.  to  the  easterly  edge 
of  the  San  Joaquin  Valley.     This  valley,  which  is  45 


Fig.  2.     Site  of  tiie  Hetch  IIktchv  Reseijvuir  I'ui;  the  Fltliie  Watek-Sli'I'lv  oi'  San  Francisco 


Whenever  the  upstream  twelve  miles  of  aqueduct  be- 
tween the  Kariy  Intake  and  the  Hetch  Hetchy  Dam  is 
built,  another  power  drop  will  become  availalde  just 
aljove  the  Early  Intake.  At  this  power  house  there  will 
he  a  net  drop  oF  11525  ft.,  which  will  deliver  to  the  city 
about  ()0,000  hp.  continuously. 

It  may  bo  of  interest  to  note  that  from  an  energy  stand- 
|>oint,  one  mechaniial  horsepower  is  tlie  equivalent  of  51/^ 
tons  of  coal.  Tlie  great  economic  value  to  the  nation 
of  the  future  dcvclopnient  of  200,000  h\).  from  this  nui- 
nicipal  source,  without  the  consumiition  of  coal  or  oil, 
can  easily  he  appreciated. 

At  some  future  date  when  the  needs  of  the  i?ay  Dis- 
trict  shall    demand    it,    tlie    Cherr)    Crock   and    Klcanor 


mi.  in  width,  will  be  crossed  i>y  means  of  a  ]i\\w  con- 
duit. The  size  of  the  pipe,  and  wliether  one  large  or  two 
small  ones  will  be  used,  are  economic  and  engineering 
prol)lcms  which  present  nninicij)al  needs  liavo  not  defi- 
nitely decided.  The  original  plans  call  for  steel  \npe  Tl/^i 
ft.  in  diameter,  lined  on  the  inside  with  li-o  in.  of  ce- 
ment mortar;  one  pipe  to  bo  laid  for  the  first  installation, 
and  later  a  second  one  imnillel  to  it.  More  study  will  be 
necessary  to  decide  on  the  construction  features  of  tliis 
])ortion  of  the  route. 

The  San  .loaquiii  River  being  a  navigable  stream,  will 
have  to  he  crossed  by  a  submerged  siphon  about  (iOO  ft. 
long. 

At  the   westerly   edge  of   the   San   .loaiiiiin    Valley   tlio 
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pijH;  lines  will  ruimoit  willi  aiiotlicr  K-iiglli  of  itmduit 
lliritu^li  till-  Cimst  Ifiiii^ro  iif  iniiiiiitaiiis.  Knuii  tlii;*  |Miiiil 
tlif  a(|VUHluct  i»roivi'ils  in  a  woMtcilv  direct  ion,  nm.xtly  in 
tlic  form  of  a  cont  rctr-lincd  tunnel,  p.'  ft.  in  dianictcr.  n 
distanic  of  :\'i  mi.,  to  the  |>ro|MistMl  lrviii;;ton  (iati-  llotiMf. 
TliiMi  till-  conduit  will  lie  carried  westerly  in  tlie  Inrm  of 
a  pipe  (po.><.xil»ly  of  the  same  character  as  tlii'  steel  pipe 
ilescrdied  aliove)  for  a  distance  of  I!)  mi.  This  |)ipe  will 
he  suhmeruetl  in  crossing;  the  head  of  .Saii  Krandseo  Htiy 
at  Duinharton  Xarrows.  Special  con>t ruction  will  \w 
reipiired  to  carry  it  over  the  niaisli  hinds  iMirderin^'  the 
Imy.  The  conduit  will  he  carried  around  the  head  of  the 
bay  on  dry  irround  if  this  is  found  desiralile  and  econom 
ical  after  further  detaileil  study,  .\fter  crossing  the 
hay  the  atpieduct  will  rise  to  a  i)oiii(  of  suitahle  elevation 
in  San  Mateo  rounty.  from  which  the  water  can  lli.w  liy 

r;ivity  either  into  the  "jrent  storaLre  reservoir  of  the 
>|irinj;  N'alicy  Water  Co.,  at  Crystal  Spring's,  or  can 
■  I'd  hranch  lines  to  outlyiriir  districts,  and  a  main  a(pie- 

,ct  line  leading  directly  to  San   Fraii<isco. 

The  valves  and  connections  all  aloiiLC  the  route  will 
lie  arranjred  .so  that  the  water  can  ultimately  he  delivered 

iher  directly  from  the  ITeteh  Iletchy  He.sorvoir  intn 
ilie  nmniiipal  distrihiiting  pipes  without  passin<j  throu<:h 
any  reservoir,  or  can  l)e  diverted  into  any  of  the  several 
storage  reservoirs  around  the  Bay. 

Till'  entire  leiifjth  of  the  acpieiluct  from  the  Hetcli 
Iletchy  Dam  to  the  city  hall  in  San  Francisc.)  will  he 
:ilHiut  1  70  mi. 

EsTiMATK  OK  CosT — The  first  unit  of  the  Hetch  Iletchy 
I'loject  will  deliver  at  Irvinjrton  Gate  House  a  maximum 
of  210  million  gallons  daily,  and  during  the  periods  of 
extreme  drought  a  minimum  of  HJO  million  gallons  daily. 
All  tunnels  will  he  hiiilt  to  their  full  capacity  of  over 
M)0  million  gallons  daily  in  the  first  installation. 

The  cost  of  this  first  unit  will  he  ahove  $:'.r.000.000. 
The  final  comi)letion  of  the  entire  project  for  delivering 
400  million  gallons  daily  to  the  San  Francisco  IJay  Dis- 
trict will  cost  ahout  $77,000,000. 

Sau  Francisco  at  ])re.sent  uses  aiiout  11  million  gallons 
(if  water  per  day  from  the  S])ring  Valley  Water  Co.,  and 
over  81/2  million  gallons  from  local  nnderground  sources, 
making  a  total  daily  usage  of  practically  50  million  gal- 
Ions. 

Calaveras  Dam,  now  heing  constructed  liy  the  Spring 
Valley  Water  Co.,  will  add  ahout  20  million  gallons  per 
ilay  to  the  ])resent  supply.  This  will  he  sufficient  to  meet 
tlie  increased  demands  for  a  few  years  only — barely  long 
eiKmgh  to  permit  of  the  first  delivery  of  water  from 
Hetch  Hetchy. 

Due  to  the  completion  of  the  Panama  Canal,  and  the 
X.  eptional  agricultural  opportunities  in  the  Sacramento 
and  San  Joaquin  Valley,  the  growth  of  the  communities 
around  San  Francisco  Ray  will  he  greatly  accelerated  in 
the  next  ten  years,  and  the  preservation  of  the  prosperity 
of  the  cities  demands  that  an  adequate  water-supply  be 
made  available  at  the  earliest  possible  date. 

For  transporting  material  to  the  i)roposed  TTetch 
Hetchy  Dam  and  its  vicinity,  a  road  is  heing  constructed 
from  Hog  Ranch  to  the  dam  site,  a  distance  of  !).0!)  mi. 
Tlie  roadbed  will  be  22  ft.  wide, With  a  maximum  grade 
49?.  The  contract  for  the  construction  of  this  road 
was  awarded  on  July  8,  1914,  to  the  Utah  Construction 
Co.,  for  the  estimated  price  of  $151. .500.  A  contract  for 
laying  a  temporary  construction  railroad  over  this  grade 


will  probably  Ik-  let  in  HMf).  .About  59  mi.  of  iidditioiml 
roadlN-d  will  be  ^nided  in  III15  and  trucks  laid,  ^o  that 
ninterials  for  construction  of  the  dam  and  atpiediict  >  an 
be  eioiiomically  transported. 


Grarba^e   amd  RefM&se  Disposall 

and  £xperieniices  witlb  ]Iiniciin>° 

eiration   at  Sam  Frair&cisco 

San  Francisco,  like  many  other  large  cities,  has  had 
(onsiderable  ditliciilty  in  disposing  of  its  garbage  and 
other  refuse  m  a  manner  that  is  both  inod'ensive  and 
e<(>iioinical.  At  the  present  time  ashes,  hot<'l  refuse  and 
riihhish  arc  collected  by  licen.seil  scavenger  wagons.  Kacli 
scavenger  makes  his  own  t(;rms  with  the  householder  and 
]iays  to  the  .Sanitary  {{eduction  Works,  which  operates  the 
only  incinerator  within  the  city  limits,  the  sum  of  (iOc. 
per  ton  lor  disposing  of  the  material  he  hanl~. 

Much  of  the  garbage  from  lioleks  and  restaurants  is 
]Mirchased  by  hog  and  chicken  ranchers  and  hauled  to 
San  Mateo  County.  A  large  ])recentage  of  the  malt  refuse 
from  the  manufacture  of  beer  is  likewise  di.sposed  of. 
Stable  manure  is  hauled  by  vegetable  growers  to  their 
gardens  on  the  outskirts  of  the  city  and  used  as  fertilizer. 
Most  of  the  manure  from  ])rivate  stables  is  delivered  to 
the  reduction  works  and  incinerated.  Dead  animals  are 
disposed  of  by  a  subsidiary  company  which  ojjcrates  in 
(iiiijunction  with  the  Sanitary  Heduction  AVorks,  and  re- 
duces the  carcasses  to  .saleable  material.s,  such  as  grease, 
bones  and  oil.  T»utcher-shop  refuse  is  for  the  most  part 
treated  for  the  recovery  of  grease  and  tankage. 

The  Sanitary  deduction  Works,  which  operates  under 
a  franclii.se  dated  Feb.  2(5,  189fi,  issued  to  F.  E.  Sharon, 
his  as.sociates  and  a.ssigns,  for  a  term  of  50  years,  had 
the  exclusive  right  to  destroy  by  cremation  all  house 
refuse,  olfal.  garbage,  rubbish,  dirt,  cinders,  hones,  and 
other  like  materials,  putrid  vegetable  matter,  fish  and  food 
condemned  as  unfit  for  human  food.  The  francliise  was 
granted  for  the  sum  of  $2510  and  the  further  payment  of 
29^  of  the  gro.ss  receipts  derived  for  a  term  of  15  years 
after  the  date  of  the  franchise,  and  5%  for  the  remain- 
ing term  of  ;55  years.  In  order  to  ojjerate  its  own  munic- 
ipal incinerator  it  was  therefore  neces.sary  for  the  city 
to  purchase  the  jdant  of  the  Sanitary  Reduction  Works, 
whiih  it  proceeded  to  do. 

An  incinerator  formerly  owned  by  this  company  i.s  lo- 
cated on  the  block  bounded  by  Rhode  Island,  Alameda, 
Dellaro,  and  15th  streets.  It  was  completed  and  placed 
in  operation  in  1897.  The  equipment  con.sisted  of  two 
furnace  units  of  the  Charles  Thackaray  type  arranged  in 
four  batteries  of  eight  furnaces  each.  The  batteries  may 
be  oj)erated  independently. 

The  dimensions  of  each  furnace  are  8x12  ft.,  and  ail 
are  fed  from  charging  platforms  and  ])rovided  with  in- 
clined grates.  Smoke  and  hot  ga.ses  from  the  grates  dis- 
charge into  a  metal  flue  which  conveys  them  to  a  brick 
stack  250  ft.  in  height.  This  provides  the  natural  draft 
under  which  the  incinerator  is  operated. 

CJarbage  is  delivered  into  wooden  bins,  whence  it  is 
raked  and  shoveled  by  hand  to  a  hopper  at  the  rear  of 
each  furnace ;  thence  it  is  emptied  on  to  the  grate  by  men 
on  the  firing  floor  who  u.se  long  rakes  for  this  operation. 

The  plant  has  a  nominal  capacity  of  1000  tons  for  2t 
hours,  but  in  reality  is  capable  of  incinerating  only  some 
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750  tons  when  taxed  to  its  ntinost.  All  iron  obtained 
from  raking  over  the  garbage  is  utilized  by  the  Standard 
Manufacturing  Co.,  a  subsidiary  of  the  Sanitary  Reduc- 
tion Works,  for  the  manufacture  of  window  weights.  The 
scavengers,  moreover,  before  delivering  the  garbage,  search 
it  for  everything  of  value,  such  as  metals,  rags,  bones  and 
bottles.  It  is  reported  that  the  salvage  amounts  to  $15 
per  wagon  per  month. 

The  buildings  of  the  Sanitary  Reduction  Works  are 
not  designed  or  constructed  in  such  a  manner  that  they 
may  be  readily  kept  clean.  Xoxious  odors  and  excess  of 
smoke  have  been  the  cause  of  numerous  complaints  from 
the  residents  of  the  neighborhood,  which  is  centrally  lo- 
cated, and  just  on  the  border  of  the  manufacturing  dis- 
trict. Eor  this  reason  the  city  undertook  to  construct  and 
operate  a  municipal  plant. 

Before  preparing  plans  and  specifications  a  study  was 
nuide  by  the  bureau  of  engineering  to  determine  the  quan- 
tity and  quality  of  garbage  collected  in  San  Francisco. 
The  data  obtained  at  that  time  have  been  brought  to  date 
and  are  here  presented  as  Tables  I  to  V. 

T.\BLE  I.  AVER.\GE  AND  MAXIMU.M  QUANTITIES  OF  REFUSE 
DELIVERED  AT  THE  PLANT  OF  THE  SANITARY  REDUCTION  WORKS 

1914 
Average  number  of  wagonloada  per  week  day 


.Maximum  number  of  wagonloads  per  week  day 

.\verage  measured  volumes  of  wagons,  cu.ft 

Maximum  measured  volumes  of  wagons,  cu.ft. . . 

.Average  net  weight  of  loads,  lb 

Maximum  net  weight  of  loads,  lb 

.Average  volume  of  loads  delivered,  cu.ft 

Maximum  volume  of  loads  delivered  by  the  regular  scavengers,  cu.ft. 


220 
240 
1.39 
239 
4400 
11,000 
1.50 
4.50 


TABLE  II.     AMOUNT  OF  REFUSE  COLLECTED  DAILY  IN  SAN  FRAN- 
CISCO, ITS  UNIT  WEIGHT  AND  THE  ESTIMATED  QUANTITIES 
OF    .ASHES,    GARBAGE    AND    RUBBISH    IT    CONTAINS 


Collections 

Average  for  the  Week 

One  Day 

Unit  Weight 

Collected 

Each  Week 

Estimated  Quantities, 

Cu.Ft. 

of  Refuse, 

per  W  eek 

for  19  Suc- 

Lb. per 

Day,  Tons 

cessive  Weeks 

.Ashes 

Garbage 

Rubbish 

Cu.Ft. 

1 

4,377 

47,232 

126,750 

29  5 

435 

2 

3,857 

47,962 

128,589 

27.1 

404 

3 

3,845 

.50,911 

124,789 

27  2 

405 

4 

5,216 

,57,150 

118,104 

28  0 

419 

.5 

5,529 

65,202 

105,862 

27.9 

408 

G 

4,511 

63,083 

109,436 

28.2 

413 

7 

8,210 

.55,361 

111,040 

30  2 

434 

8 

13,744 

58,986 

106,356 

30  0 

445 

9 

20,544 

64,277 

90,237 

30  2 

437 

10 

22,082 

51,081 

107,028 

28.5 

426 

11 

21.026 

51,426 

94,623 

29  4 

406 

12 

21,525 

.57,429 

97,323 

29.4 

427 

13 

18,954 

(-.9,009 

93,593 

31.4 

471 

14 

14,728 

01,682 

91,704 

.33  4 

466 

15 

13,712 

67,759 

97,562 

.33  9 

502 

16 

14,341 

74,004 

85,216 

33.0 

474 

17 

12,734 

06,610 

97.577 

31    1 

456 

18 

17,4.55 

63,260 

93.172 

31   9 

461 

19 

17,115 

62,192 

96,880 

32.1 

470 

The  average  amount  of  refuse  collected  per  week  day  for  the  19  weeks  was 
440  tons. 

The  weights  of  refuse  given  in  the  above  table  were  obtained  by  weighing  each 
load  separately  on  a  wagon  scale  as  it  was  delivered  to  the  plant  of  the  Sanitary 
Reduction  Works  The  volumes  were  obtained  by  measurinc  the  canacity  of 
the  waKons  anil  cstiniuting  tlii'  exn-ss  or  (Icficiency  of  the  volume  of  the  refuse 
contained  therein.  The  fjuantities  of  ashes,  garbage  antl  rubbish  composing  the 
refuse  were  obtained  by  estimating  t>y  observation  the  relative  proportion  of  it.s 
components  as  the  wagon  loads  were  dumpi'd  into  the  bunkers. 


TABLE  III. 


Cow». . . 
Doga 


DEAD  ANIMALS  DISPOSED  OF  BY  REDUCTION  .AT 
SAN   FRANCISCO   PER   YEAR 

1907  1908  190S1 

1800  1420  1469 


Montha 

January 

February, . 
March ... 

April 

\Ioy 

June 

July 

Auinut. . . 

H«pl«inber. . 
October 
November 
neeonih««r 
Average  for  yiiir 


120 

100                    113 

4200 

3692                  .5447 

DAILY    DELIVERIES 

OF 

REFUSE    TO 

THI 

EDUCTION 

WORKS, 

1907 

TO     1914 

A\ 

'erage 
1908 

)elivr 
1009 

Tons  per  Week  Day- 
1911      1912     1913 

1907 

1910 

1914 

389 

463 

476 

.504 

495 

49.5       526 

518 

101 

497 

472 

482 

464 

471        ,50S 

.50'l 

402 

480 

441 

493 

4.58 

472       513 

.5(N) 

4(N) 

428 

435 

ItM) 

438 

45(i       520 

517 

3117 

418 

403 

443 

l(H» 

440       498 

448 

.333 

386 

423 

423 

.31H» 

424       403 

482 

:i.33 

371 

4(M> 

427 

407 

427       4.5(1 

479 

■MV2 

407 

477 

4(1.3 

4(H 

476       478 

4.V) 

x,r, 

1.38 

472 

462 

470 

485       4.8(1 

511 

137 

133 

497 

474 

165 

481        4.S1 

495 

3I>H 

128 

513 

487 

434 

508       518 

no7 

1.50 

448 

51.5 

491 

477 

.507       518 

537 

.383 

4.33 

400 

467 

447 

471        197 

497 

TABLE  V.     TOTAL  QUANTITY  OF  REFU.SE  COLLECTED  IN  1914 

(Estimated  from  data  obtained  from  the  Sanitary  Reduction  Works,  and  showing 
probable  quantities  of  ashes,  garbage,  rubbish  anil  manure  collected,  as  computed 
from  the  data  obtained  by  investigation  by  the  board  of  public  works.) 


.Average 
per  Week 
Day,  Tons 

Total  Quail 
Tons 

tity 

CoUecte 
Cu.Yd. 

49 
229 
188 

31 

15,500 
72,000 
59,200 
9,800 

27,000 
131,000 
204,000 

24,000 

.Ashes 

Ciarbage 

Rubbish 

Manure 

Total 497  1.56..50O  386,000 

A  contract  for  the  installation  of  two  incinerating 
plants,  each  with  a  capacity  of  120  tons  in  24  hours,  one 
in  the  Islais  Creek  District  and  one  in  the  Xorth  Beach 
District,  was  awarded  to  a  X^ew  York  company  in  Xoveni- 
ber,  1910,  For  the  estimated  sum  of  $2(J3.21(i,  Under  the 
terms  of  the  specifications  the  contractor  guaranteed: 

(1)  That  no  nuisance  would  be  created  in  the  normal 
operation  of  the  plant. 

(2)  That  no  odors,  obnoxious  smoke,  or  dust  would  escape 
from   the  chimney. 

(3)  That  at  no  time  during  the  normal  operation  of  the 
plant  the  temperature  in  the  combustion  chambers  would  fall 
below  1250°  P.,  and  that  an  average  temperature  therein  of  at 
least   1500°  would   be  maintained. 

(4)  That  the  residue  from  the  furnaces  would  be  thor- 
oughly burned  hard  and  be  free  from  organic  matters. 

(5)  That  the  flue  dust  collectors,  furnaces,  and  combus- 
tion chambers  would  be  so  arranged  that  it  would  be  un- 
necessary to  shut  down  any  one  unit  for  more  than  48  hours 
in  any  one  week  in  order  thoroughly  to  remove  dust  and 
ashes. 

(6)  That  the  pounds  of  refuse  per  hour  which  would  be 
incinerated  per  square  foot  of  grate  area  should  not  be  less 
than   that  stated  in  the  contractor's  bid   (83J   lb.). 

(7)  That  the  average  cost  per  ton  of  each  plant  for  in- 
cinerating refuse  would  not  be  greater  than  stated  In  the  con- 
tractor's bid   (profit  of  25.5c.  per  ton). 

On  the  basis  of  this  guarantee,  construction  of  the  Is- 
lais Creek  Incinerator  was  begun  in  1912.  The  plant, 
as  finally  constructed,  is  housed  in  two  buildings,  one 


Fiu.  1.    Main  Building,  Islais  Ckeek  Incinerator, 
San  Francisco 

of  which  is  54x122  ft.  and  the  other  is  about  25x54  ft.  in 
plan.  The  hirger  structure  (Fig.  1)  covers  the  incin- 
erating apparatus  and  the  smaller  contains  the  clinker 
di.spo.sal  equipment  and  bins  for  the  storage  of  crushed 
clinker. 

(iarbage  is  dumped  into  a  pit  situated  at  the  east  end 
of  the  large  l)iiilding.  This  pit  is  about  l()x;?0  ft.  at  the 
top,  and  ;{()  ft.  deep,  the  side  walls  being  tapered  in  toward 
tile  bottom,  .so  that  the  width  of  the  pit  at  a  depth  of 
25  ft.  is  only  G  ft.  For  the  remaining  5  ft.  the  wall.'* 
are  vertical. 

Two  incinerating  units  liave  been  installed  with  a 
noiuiiial  capacity  of  (iO  tons  per  day.  Eacii  unit  consi.^ts 
of  a  furnace  of  four  cells  with  .se])arate  hoppers,  grates, 
operating  doors,  clinker  pit  and  operating  mechanisms 
for  each  ceil,  (iarbage  is  lifted  from  the  pit  by  means  of 
a  gral)  liucket  operated  from  an  merhead  traveling  crane 
and  (Iclivcrcil  to  a  steel  troiiL'h  situiitcd  above  the  furnaces 
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Hiid  t'xtfii.liiin;  tlif  full  lonKth  of  liotli  niiilM.     In  tlic  U.t 
tt>iii  of  till-  (riiii>;li  and  over  ciicli  cell  i.n  a  slci-l  liopiicr  with 
It  l>(>tt(Mii  ^'iiti'  lliroii^'li  vvliirh  rdiiM'  is  (liiiii|i«'<l  oii  to  llif 
liiiriiin'r  <rriili'!<. 

Iliiilcil  pis»'s  [mss  rroiii  llir  fiinuicoH  into  tin-  ioiiiIhim- 
liiiii  iIiuimIht  of  till'  iiiiit  and  tlu-n  into  the  Ixiilrr.     Aftrr 
l.iivini,'  tlic  Imilcr  tlicv  pass  llironuli  a  prclicalt-r  of  vcrli 
lal  Inliuhir  lonstrntlioii    inio  tin-  diisl-si-tllin^;  ciiMipait 
inj'iit  and  tlicnir  tliriiu;,di  a  line-  Id  tin-  chinincv  and  llir 
atinos|iln'rc.     'I'lii-   fnnrtiini  of  tin-  prclicalors  is  to  heal 

tin-  air  drawn  (v Ilic  top  of  tlif  inside  of  l\n>  li\iildin^r 

tliroiitili  a  si-rii's  of  |)ipi's  or  dn(  ts  and  foncd  l»y  means 
of  an  electricallv  driven  fan  tlinmuli  other  dnets  to  tlie 
underside  of  tlie  i^'rate  l)ars  of  llie  furnace  and  tlieiiee 
tlii*t)Ujili  tlie  luirninj,'  refuse  lo  sustain  eoniluistion. 

When  the  ,i,'arha<,'e  and  refuse  in  a  eel!  ha\e  heen  reduced 
lo  ashes  ami  cliid<er  tlie  •rrale  heneatli  tiiat  cell  is  witli- 
ilrawn  antl  the  contents  drop  into  a  clinker  pit  or  chani- 
Imm-  helow,  where  they  remain  until  such  time  as  the  siic- 

idiiiir  eharjxe  of  clinker  and  ash  is  ready  to  he  dropped. 
I  lie  air  from  the  pri'hcater  passes  tlirou;;h  this  clinker 
un  its  way  to  the  hurniiii,'  irarbajre  and  ahsorhs  a  consider- 
able (juaiitily  of  heat,  which  aids  the  comhustion  of  ma- 
terial in  the  furnace.  The  clinker  ]iit  is  (lischar;,'ed  hv 
;i  hydraulic  ram  forciu^'  the  clinker  and  ash  out  of  the 
hack  end  of  the  ])it  throu,<rh  a  door  which  is  o|)ened  for  the 
purpose,   into  a   closed  or  hooded   car,  which   serves,  by 

■ans  of  overhead  track  and  trolley,  all  the  clinker  pits 

both  units,  travelinu:  the  entire  lenjith  of  both  settings 
at  the  back  of  the  units.  From  this  car.  flie  clinker  and 
a>h  are  discharged  through  gates  at  the  bottom  into  an- 
oiiier  car,  \vhich  is  lifted  on  an  inclined  traek  by  means 
■I  an  electrie  winding  engine  and  wire  cable  to  the  toj) 

the  clinker  building,  where  the  contents  are  automat ic- 
,illy  dumped  on  to  the  floor  over  the  crusher  mills.  A 
\  iew  of  the  clinker  alley  is  shown  by  Fig.  2. 

The  Islais  Creek  Incinerator  equipment  al.'so  includes 
a  General   Klectric  turbo-generator  of  75  k\v.  capacity, 


J'lG. 


Clinkeb  Alley,  San  Francisco  Gakbaue  .\ni) 
Refuse  Incinerator 


with  its  switchboard  and  appliances,  two  duplex  outside- 
packed  plunger  boiler-feed  pumps,  one  oil-pumping  .set 
for  supplying  oil  to  burners  under  the  boilers,  and  a  hy- 
draulic accumulator  with  two  triplex  hydraulic  pressure 
I)umi)s  operated  by  electric  motors  to  supply  hydraulic 
pressure  at  about  1250  lb.  per  sq.iu.  The  iiydrauli<-  pres- 
sure is  used  for  the  operation  of  the  top  gates  over  the  fur- 
naces, the  gratis  in  the  furnaces,  the  rams  for  discharging 


the  clinker  pit.*-,  and  a  prcsM  for  baling  tins  rejected  from 
tLe  clinker  Hcreeii.  The  hydraulic  pumps  and  accumulu- 
tor  are  located  in  the  clinker  building.  'I'lie  gen(;rator 
supplies  the  electric  current  for  o|HTaling  two  fun  motors, 
one  for  each  unit,  the  crushing  ndls  and  scn^en,  the  in- 
cline car,  the  -.limp  pump,  the  hydraulic-pressure  pum|iH, 
idl  the  cranes  ami  for  lighting  both  buildings.  Fig.  .'!  is 
a  \  iew  of  the  punifis  and  motors. 

In  the  clinker  pit  is  a  dumping  floor  foi-  the  iixline 
car  HlM»ve  mentioned,  a  set  of  crushing  rolls  and  a  n;- 
volving  scn-en  which  receives  all  tlu-  iirodiicts  from  the 
crusher  and  delivj'rs  the  various  sizes  of  material  to  dill'er- 
ent  bins  beneath  the  screen.  The  screen  and  <rnsher  rolls 
are  driven  by  a  motor  and  appropriate  drivi?  shafts,  belts 
and  chain  gear.  The  bins  bcn(;ath  the  .screens  are  large 
enough  to  hold  approximately  one  day's  run  and  the  prod- 
uct from  the  sevcial  bins  may  be  drawn  through  gat(!s 
and  chutes  into  railway  cars  or  carts  as  desired.  The  over- 
(low  from  the  screen,  consisting  principally  of  tins  with 
some  pieces  of  clinker,  falls  into  a  chute  leading  to  tli(! 
baling-pre.ss  floor.  On  this  floor  is  a  hydraulically  oper- 
ated baling  press  into  which  the  tins  are  shoveled  and 
compressed  into  packages  or  bales  about  18  in.  in  diam- 
eter and  (I  in.  thick.  These;  have  an  average  weight  of 
about  TO  lb.  each.  The  wasted  clinker  is  not  baled  with 
the  tins,  but  is  roughly  .separated  and  wheeled  out  and 
dumped  over  the  bank. 

Dressing  rooms,  showers  and  lockers  for  the  men  who 
operate  the  jdant  are  located  in  the  clinker  building. 

In  August,  ]!)l;5,  the  inst^illation  of  the  furnaces  and 
mechanical  equipment  had  advanced  to  such  an  extent  as 
to  permit  of  commencing  operations  in  order  to  train  the 
operators  and  to  discover  any  minor  defects  in  tlie  nia- 
chinery,  and  acconlingly  arrangements  were  made  with 
the  scavengers  to  commence  delivering  mixed  refu.se  and 
garbage  at  the  Islais  Creek  Incinerator  on  Aug.  28. 

The  jdant  was  operated  intermittently  during  the 
months  of  Augu.st,  September,  October,  December,  Jan- 
uary and  February,  during  which  time  a  total  of  20:!7 
tons  of  mixed  garbage  and  refu.se  was  incinerated  in  the 
furnaces. 

These  ])rcliiHinary  operiitioiis  (leinoiistrated  tliat  the 
nia<liiiicry  and  a|)pliances  wliicji  had  been  installed  for 
the  ])ur])o,se  of  handling  the  clinker  and  ashes  would  have 
to  be  entirely  remodeled  in  order  to  meet  the  require- 
ments of  the  si)e<ilications  and  that  minor  modifications 
in  the  overhead  traveling  crane  and  other  parts  of  the 
mechanical  equipment  were  neces.sary. 

The  city  engineer,  therefore,  advised  the  contractor 
that  the  final  tests  would  not  be  started  until  these  defects 
should  be  corrected,  so  the  plant  was  shut  down  in  Feb- 
ruary, li)M.  for  the  puriw.-^e  of  making  the  neccssarv 
(  hangcs. 

tahi.i;  vi     a.\ai.vsi;.s  of  .san  franclsco  refuse  during 
incinerator  test 

Clrab-  Samples                    Per  Cent,  of 

Dato                 Tons              bucket-o  Taken             Moisture      Combustible 
Hoisted 

i^pt   23 121.61                181  22  55.9  25  9 

i^-p»    2-J 92   i:{                132  22  43.1  24  9 

S-pl    2.'. 104  21                 1.50  25  56.5  23  4 

S'-pt    20 I(W  92                143  24  52.9  26  5 

S«pt.  28 113  94                162  27  5.5  4  26  5 

Sept.  29 1.34  39                188  30  47  7  239 

Sept.  30                 13S  40                180  30  .52  5  25  7 

Oct.  1                     110  8.5                156  25  48  9  28  0 

Oet.  2                     lOl  45                123  20  48  6  27  3 

,        u       •       _.  471   5  231   2 

AvenMH"  for  the  nine  days .52.4  25  .S 

After  the  required  modifications  the  final  te.st  was 
commenced   ou   Sc])!.    f,   1914,  and  continued   until   the 
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eveuing  of  Oct.  3.  1914:.  Analyses  of  the  refuse  inciner- 
ated are  shown  by  Table  VI  and  the  results  of  the  test 
as  a  whole  are  given  in  Table  VII. 

TABLE   VII.     RESULTS  OF   COXTR.\CT   TEST   OF  S.\N   FRANCISCO 
REFUSE  INCINERATOR,  SEPT.  4,  TO  OCT.  3,  1914 

Duration  of  trial  in  actual  operation,  days 26.0 

Total  burning  hours  for  entire  period,  hr 449.0 

Average  burning  hours  per  day  for  26  days,  hr 17.6 

Garbage: 

Received  during  the  period,  tons 2,831 .0 

Average  for  the  26  days  per  day,  tons 108  8S 

Moisture  per  ton  @  52.4%  mean  9  samples,  lb 1,048.0 

Combustible  per  ton  @  25.8%  mean  9  samples,  lb 516.0 

Water: 

Average  to  boilers  during  burning  time,  lb 190.085.0 

Average  to  boilers  durini;  sliut-down  time,  lb 10,060  0 

Total  average  to  btiilers  for  24  hours,  lb 200.145.0 

Feed-water  temperature,  deg.  F 68.0 

Evaporatiim  Equivalent: 

Factor  evaporation  for  burning  period,  lb 1 .  264 

Factor  evaporation  for  shut-down  period,  lb 1 .  19 

Ei|uivalent  evaporation  from  and  at  212  deg.   F.  for  burning 

perio<l,  lb 11,971.0 

Tutal  i.f  equivalent  evaporation  from  and  at  212  deg.  F.,  lb 2,'>2,238.0 


On  the  re.^ult  of  this  test  the  city  engineer's  report  is 
quoted  as  follows : 

The  plant  does  not  meet  the  first  guarantee  that  no 
nuisance  is  created   in   its   normal   operation. 

The  plant  does  not  meet  the  second  guarantee  that  no 
odors,  obnoxious  gases,  smoke  or  dust  escape  from  the  build- 
ing or  chimney. 

The  plant  does  not  meet  the  third  guarantee  in  the  re- 
quirement that  the  temperature  in  the  combustion  chambers 
shall  at  no  time  fall  below  1250°  F.  It  does  meet  this  guar- 
antee in  that  the  average  temperature  maintained  in  the 
combustion   chambers  Is  in   excess  of   1500°    F. 

The  plant  does  not  fully  meet  the  fourth  guarantee  that 
the  residue  from  the  furnaces  shall  be  thoroughly  burned 
hard   and    free    from    organic   matter. 

The  plant  fully  meets  the  fifth  guarantee  that  the  flues, 
dust  collectors,  furnaces  and  combustion  chambers  shall  be 
so  arran.t^eil  that  it  shall  not  be  necessary  to  shut  down  any 
one  unit  for  more  than  48  hours  in  any  one  week  in  order  to 
thoroughly  remove   dust  and  ashes. 
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l'n:aHure  (^f  ^.ipe,  mean  of  26  days,  lb. . 
Temperalure  t  uturated  .'4teain,  deg.  V. 
TeniiHTaliirn  ::uperheated  Hieum,  deg.  1'.  . 

Degrees  of  .  ujjerheat,  (leg.  K 

For  genernror  drive  28  17  lb,  per  kw.-hr. 
For  feed  pump  211  55  lb.  |mt  KMK)  lb.  sleii 
.Vvuilable  halane.-  for  revenue,  lb 


Total  output  by  generator,  average  for  26  clayK,  kw.-hr. 
For  incineration,  kw.-hr 

Codt  of  incineration: 

AMumed  revenue  from  nteam  at  4c.  per  100  lb,  st«am. 

CoBt  t.f  labor   -  17.6/22  of  $60 

AMumed  net  profit 

Coi(t  of  incineration  |>er  ton  of  garbage: 
AMumed  levenue  from  Nteant  piT  Ion 
Codt  of  labor    -    17  6/22  per  ton 

AMuined  net  profit  iht  Ion.  

Oiinranteed  iirohi  per  tun  Htiiiidnrd  garbage.. 
CorreelioiiM  tor  exeews  of  moiHiure  —  niinufl. 

Correelioim  for  exeeiiM  of  e<mibumihhi  —  pltw 

Corre<'tefl  giiitrnnteerl  profit  i>er  ton 

DIfTerenee  betwi<«u  umiumtKi  nut  proHt  and  oorreotod  nuaranteed 
net  profit  [»er  ton  more  than  guurantoo 


US 

0 
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The  sixth  guarantee  that  the  pounds  of  refuse  per  hour 
which  will  be  incinerated  per  square  foot  of  grate  area  shall 
not  be  less  thin  stated   In  the  contractor's  bid  is  fully  met. 

The  seventh  guarantee  that  the  average  cost  per  ton  at 
each  plant  for  Incinerating  refuse  shall  not  be  greater  than 
stated    In   the    contractor's   bid   is    fully   met. 

Acting  on  this  report  the  Board  of  PuMic  Works  rc- 
I'lisi'il  to  accept  the  plant  for  the  city. 

'I'lie  Sun  I'mnelMro  rUle  Center,  located  between  Van  Ness 
Ave.,  Mc.Mll.ster,  Mayes  and  .Market  Sts.,  Is  progressing  favor- 
ably. This  site  Is  uUlin:itely  to  house  a  public  auditorium, 
the  rity  hall,  a  slati-  Iniilding,  a  library,  an  opera  house, 
liulldltiK-H  for  the  (Ire  and  police  departmenl.i  and  a  power 
house,  all  grouped  around  a  central  park  covering  two  city 
lilocki..  At  present  the  clly  hall  and  auditorium  are  under 
coiiMtructlon,  The  land  for  the  latter  was  given  by  the  City 
and  County  of  San  Kr;inclsco  and  the  building  was  originally 
planned  to  be  a  gift  from  the  I'anama-l'aclllc  lOxpoaltlon  Co,, 
which  agreed  to  ruriilsh  $1,000,000  for  the  purpose.  The  struc- 
ture finally  accepled  1.x  to  cost  $1,200,000,  the  additional  sum 
being  appropriated  by  the  city. 
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I'rcviiuis  ti)  li'ill  San  Fraiuisro's  niothod  «tf  w'wajjo  (Um- 
iM>sal   vviis   iinsaiiitiirv   uml    iiiadi'tumti'.      No  coiirtlinnU'il 

BVStl'Ill  llllli   lil'i'll  aiilHMcd   to  III  rdiistniiliini.      Ah   llrW  ili'* 

fiicts  wiMv  iipi'iii'il  for  lialtilation  a  scwcr  woiilil  In-  Iniill 
iiiili'lH'iidt'iit  i>r  pri'vioiisly  cxistiii;;  scwith.  witli  no  otluT 
fiutor  iiilhu'iuinj,'  its  sizo  and  ;;iad»'  than  to  iwovidf  for 
till-  Ivlocks  in  wliiili  it  was  lonsti  lutcd,  and  nm  tlic  line 
down  liill  to  till"  liiiv.  Ill  sonii"  inslancos  luMii-ath  strrt'l 
irossiims  lari,'!'  Inirk  \aiills  wciv  const rnrtcd  as  junctions 
for  pilH'  scwcr-.  It  is  <liiticnlt  to  understand  wlial  was 
tlifir  supposed    liiiiction.     tV-rlainly   llicy   were  costly   to 


p^TviwirH   appointe.l    a nii-sion    coiihiMinK   of    ('.    h. 

(irunnky.  (!.  S.  Tilt ind   Marsden   Maiison  to  prepare 

planM  and  Knl.niit  eMtimaleH  for  an  adequate  sewax*-!'';- 

,H,Hal   hvM In   the  e.instrneti..n  of   the  Hysteiii  as   it 

exintH  tialay  tlif  reconiniendations  of  this  coniniittee  were 
f(.llowed,  witli  various  modi licat ions. 

SK.rAiiATK  SvsncM 

Itotli  llie  "Separate  System."  in  which  only  domestic 
scwa-e  Hows  throuKli  »•»•  ''>"<'"'••  '""'  ^'"'  "f!"'"''i'"''' 
System.'"  in  whi<h  storm  water  also  i-nters  the  sewer,  have 
|,ren  constructed,  each  in  the  district  to  wliidi  llmt  par- 
ticular tV|H'  is  iK'st  ailai)le<l. 

In  the  lowde\el  districts  of  tl isl.rii   purlion  ol    liic 
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construct,  and  served  only  as  collectors  of  filth  that  should 
have  heen  carried  away  through  the  sewer.  The  quality 
of  workmanship  was  exceedingly  poor.  In  many  instances 
when  pi])e  sewers  were  later  uncovered  it  was  found  that 
no  mortar  whatever  had  heen  placed  in  the  joints.  In 
order  to  economize  in  the  use  of  pipe,  contractors  instead 
of  inserting  the  spigot  of  one  pipe  into  the  hell  of  the 
adjoining  one  often  allowed  a  space  of  several  inches  be- 
tween the  two.  There  were  over  U5  outlets  discharging 
domestic  sewage  along  the  waterfront,  where  it  was  often 
washed  hack  uiJon  the  shore. 
To  remedy  these  conditions,  in  1899  the  Board  of  Su- 


city  the  separate  system  (Fig.  1)  was  constructed  for 
house  sewage.  To  provide  drainage  for  deep  basements 
and  a  flow  free  from  tidal  influence,  sanitary  sewers  were 
laid  at  considerable  depth.  It  was,  therefore,  necessary 
to  provide  a  concrete-lined  sump  and  a  pumping  station 
at  Commercial  and  Drunim  St.,  whence  sewage  could  be 
raised  from  the  separate  domestic  system  into  the  large 
combined  .sewer  that  discharges  opposite  North  Point. 
The  juimping  station  is  equipped  with  two  6-in.  cen- 
trifugal pumps  of  verticalyshaft,  balanced-suction  type, 
each  With  a  capacity  of  from  6.50  to  T-jO  gal.  per  min. 
under  heads  varvin<i  from  I")  to  2~)  ft. 
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The  average  rate  of  domestic  sewage  contributed  was 
assinned  as  70  gal.  per  24  hr.  per  person  or  0.109  cu.ft. 
])er  see.  The  maxiiniini  rate  of  flow  was  taken  as  .')0% 
in  e.\ce.«s  of  the  average  or  O.Hi'S  cu.ft.  per  sec.  per  1000 
inliahitants.  Resides  this  an  allowance  was  made  for 
ground-water  inliltration  hecause  even  with  the  best  con- 
struction pipe  sewers  cannot  be  made  absolutely  imper- 
vious. As  many  of  the  lower  portions  of  the  city,  in  which 
the  seiiai'jitc  system  lias  been  constructed,  arc  subject  to 


l''l(;.   '-i.      OcKW    ('i'i;i;i:ni'   t  )i;ski;v  \ii(i\>.   San 
Fi:  ANcisco 

tidal  influence,  the  allowance  for  ground-water  inlil- 
tration was  liberal,  amounting  to  0.00:5  sec.-ft.  per  acre. 
Tu  tiie  up])er  districts  0.001  sec.-ft.  per  acre  was  allowed. 
That  the  dilulion  of  San  Francisco's  sewage  is  amply 
siiHicient  to  render  it  iiuobjcctionablc  mav  be  seen  fi'oiii 
tlic  rojlowing  lignrcs: 

Appn»imc.:x.-      mD90     £174.60      -gO 
Cfy  Base  16.7 Ft.  above  Mean  High  Vdey..  6round  Une  ~^„jr^^,rr,rr^    I 

Mean  Hiqher  Hi^ffVae  (6.0  RbeloM  /Vg^JSS— r^ 

^  City  Datum  Planey  '/"  •^n';?o:^     h^O  ( 

MeanU»tcr  LowTidellZO Ft.  beJcny  CIfy  Base)  ■ 
USCoastSuney  Datum  Plane^ 


1. 1    S$M'-^^^'''^ 


fc  i.if^Cencrvter}  Type  of  Flexible  Joirtt 

!<'■■>'■  'A 
Outlet  AncNsred  in  Concnsto 

Fiii.  .'!.     Bakkk's  Mkacii  Oiri  \m,  Si:\\  i;i;,  S\\ 
Fi;  wcisco 

With  a  |)o|. Illation  of  1.000.000  the  total  water  con- 
sumption will  not  exceed  iO.OOO.OOO  gal.  daily  or  10!) 
-cc.-ft.  This  may  •>e  taken  as  the  approximate  amount  of 
domestic  sewage  that  will  be  daily  discharged  into  the 
Ibiy.  The  ordinary  tiilal  prism  of  San  Fraiu-isco  Bay 
is  !l7,r)00.000.000  en. ft.,  while  the  minimum  flow  from  the 
liiliiitarv  ii\ci<  in  T  lir..  the  iliiration  of  an  avcra-ze  tidal 


outflow,  is  •2.r)00.0n0,000  cu.ft.  Thus  the  minimum  total 
flow  through  the  Golden  Gate  is  :U;?.000,000.000  cu.ft. 
in  24  hr.  This  varies  in  proportion  to  the  range  of  tides, 
which  as  pid)lished  by  the  United  States  Geological  Sur- 
vey in   LSD!)  is  apju'oximately  as   follows: 


Mi'un  ranjro  of  tides 

Mean  range  of  sprinK  tides 

Mean  range  of  neap  tides 

Mean  range  of  great  tropic  tides. 
Maximum  ran^'e  in  24  hours 
Minimum  range  in  24  hours 


4.5 
5  4 
.•)  .1 
7.2 
7  8 
H.l 


From  the  above  data  it  follows  that  the  amount  of  sew- 
age passing  out  through  the  ({olden  Gate  will  never  exceed 
1  parts  in  10.000  parts  of  salt  water  and  will  ordinarily 
i)c  less  than  :!   |.arts  in    10,000. 


30  AO  50  60 

Time  in  Minutes 
FI6.4  A,  RAINFALL  INTENSITIES 


<  1.50 


20         30        to         50        60 
Time  in  Minu+es 
FI6.4B,  RAINFALL  RATES 

l'l(;s.     I.\     VXD    IB.       KUNI'M.I,    InTKNSITIKS    AN'I) 
1' AIMWM.    li  ATKS    .\T    S.\N     FuAN('lS(,'0 

Separate  sanitary  sewers  are  constructed  of  salt-glazed, 
vitrilied  ironstone  pil)e,  with  joints  tirst  calked  with 
oakum  and  then  tilled  with  a  1:2  cenu'iit-mortar.  In 
.soft  gro\ind,  piles  were  driven  almost  to  refusal  at  10-ft. 
centers  along  the  line  of  trench  t»)  provide  a  suitable 
foundation.  All  pipe  on  a  pile  foundation  was  complete- 
ly surrounded   by   heavily   reinforced  concrete. 

I'cfore  determining  points  of  outfall  for  conduits  cari'V- 
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mg  (loiiH'stic  si'\Mi;,'c  ail  t'lalitiiati'  mtkh  nf  llual  oIim-ivu- 
tioiin  was  mukIc.  I'Moats  \v«'iv  (Ii-i)|i|hmI  at  iiitorviilM,  lirnt 
noar  tin-  slion-  liiir  imhI  later  Hdiiic  ilihlaiicc  llicn'ri-oin, 
nionj;  tlio  ciiliiv  waliTlionl.  Tlu"  ll«ia(s  wi-rc  fdllowi-il  m 
n  HttMiiu  laiiiu'li  aiul  tlicir  paths  amiratfly  |>lntti>(l.  In 
this  way  wero  pitlii'ml  niaiiy  valualilc  data  t-oiutTiiiiiK 
||u>  tiilal  (Uiiviils  ill  llu-  Imy.  tliii>ii).'ii  the  (luUlcn 
(Jnto  and  nloiif,'  tin-  cufaii  lifiuli.  A  plat  «»f  the  patlis  uf 
one  si'rios  of  llnals  dropiH-d  in  the  vicinity  <»f  Mile  lUnk 
near  tlio  storm  outlet  of  tlie  Lower  Simsi'l  sewer  is  shown 
ill  tlie  aceoinpanyiii«,'  dia^Miini  (  Ki^'.  •>).  It  will  lie  noted 
that  out  of  some  twenty  tl  'ats  only  oiu-  wa^^  washed  imek 
on  shore.  Nevertheless,  on  the  liasis  of  these  ohservations 
it  was  deeitled  to  diseharue  no  house  sewnf^u  into  the  chan- 
nel at  this  point,  but  in  dry  seasons  to  piiiii|i  such  sewap' 
fniiii  the  Mile  Hock  conihiiied  sewer  and  discharj;e  it  into 
(toldeii  (iat<'  Straits  ojjposite  Fort  Point,  where  it  would 
Ih'  rapidly  diluted  and  removed  hy  the  very  swift  tidal 
I  iirrent. 

For  l\\\<  purpose  a  sewai,'e-piinipiii<:  >tation  is  heini; 
I'Oiistnictod  at  18th  Ave.  and  Fulton  St.  'I'lie  pumping; 
pqiiipnicnt  will  he  housed  in  a  reiiiforced-coiicrete  vault 
U'lieatii  tlic  street.    lii\"Jlt^  ft.  in   plan  and  .'id  ft.  ',    in. 


.\  H4innaiy  m'Wftr  of  unusuai  lyjie  was  laid  in  the 
wHilhern  end  of  the  city.  For  over  a  mile  the  InglcHide 
Hewer  lieM  wilhiii  the  drHinuKe  area  of  hake  Morced, 
whence  Snn  Franciw-o  derives  a  |»ortioii  of  its  dr)iiK!Htie 
wiiter-Hiipply.  The  ipiality  of  the  water  from  this  source 
in  not  as  j^jmhI  hs  from  any  of  the  other  resorvoirH  which 
supply  the  city.  To  >,Miard  it  from  further  contaniinHtion. 
cast-iron  pi|H<  waH  used  as  a  conduit.  This  was  2-i  in.  in 
diameter,  with  iH-Ii-Hiid-spijiot  joints  calked  with  Si'/j 
in.  of  oakum  packin>;  and  I  Vl>  >><■  *>f  'end. 

Since  the  revim-d  system  of  sewap'  ilisp<isal  has  heeii 
constructed  the  iinmher  of  conduits  disdiarKiiiff  domestic 
sewaj^e  into  the  hay  has  lieeii  reiliiced  to  five,  and  all  the 
point.s  of  di.scliiir>.'i'  are  some  distance  out  from  the  shore 
line. 

C(l.\llllNI-l)    .SVSTKM 

I'.y  far  the  lar;,'er  area  of  the  city  i.-  provided  with  the 
lomhined  .system.  In  calculating^  the  requisite  size  of 
comhined  sewers,  doiiiestic  .sewa^'e.  storm  water  and 
;;rouiid-\vater  inliltratioii  \wre  all  provided  for.  For  the 
content  of  iloiuestic  sewage  the  same  factors  were  u.sed 
as  for  the  seperate  sanitary  system.      Fur  ;.M-ouiid-water 
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high  in  the  clear.  The  station  will  lie  arranged  in  two 
.separate  units.  Each  unit  will  consist  of  two  10-in.  cen- 
trifugal pumps  operated  by  a  200-hp.  vertical  motor  at  a 
speed  of  8.50  r.p.m.  The  total  capacity  of  the  two  units 
will  be  '^000  gal.  per  min. 

From  this  station  sewage  will  be  pumi)ed  through  a 
24-in.  bell-and-si)igot  cast-iron  pipe  against  a  .static  head 
of  1  to  ft.,  a  distance  of  ()T:J0  ft.,  whence  it  will  flow  to 
the  Baker's  Beach  outfall.  This  outlet  is  located  800 
ft.  from  the  shore  line  and  the  discharge  is  32  ft.  below 
mean  low  tide.  The  outfall  structure  is  of  concrete  and 
is  shown  by  Fig.  3.  From  the  shore  to  the  outlet  sewage 
is  carried  by  gravity  head  through  an  18-in.  cast-iron  bell- 
and-spigot  pipe  with  flexible  joint  of  the  type  shown  in 
Fig.  3.  When  comi)leted  a  nun  buoy  will  indicate  the 
location  of  the  outlet. 


infiltration  0.002  sec.-ft.  per  acre  infiltration  was  as- 
sumed. 

In  calculating  for  storm  \vater  a  careful  study  vyas 
made  of  all  existing  data  on  local  rainfall  and  runoff.  It 
was  found  that  for  a  period  of  50  years,  during  onlv 
22  storms  had  rain  exceeded  2  in.  in  24  hr.,  and  only 
once  was  as  much  as  4.5  in.  in  24  hr.  experienced.  The 
maximum  five-minute  rainfall  ever  known  in  San  Fran- 
ci.sco  was  0.15  in.,  and  for  a  ten-minute  duration  0.17  in. 
For  a  period  of  one  hour  the  most  .seyere  rainfall  recorded 
gave  <».55  in.  On  the  basis  of  these  data  a  jirovision  for 
5  in.  of  rainfall  in  24  hr.  seemed  ample.  In  Fig.  4A  is 
shown  the  rate  curve  adopted  for  storms  of  yarious 
duration. 

The  storm-water  runoff  varies  with  the  density  of  pop- 
ulation.    Even  in  thickly  .settled  districts,  where  all  tlie 
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streets  are  paverl  and  almost  all  the  rpniaindcr  of  the  area 
tightly  roofed,  the  maxinuini  runoff  seldom  exceeds  75% 
of  the  maximum  rainfall.  For  a  population  of  30  per 
acre  a  runoff  of  30%  was  assumed,  and  for  districts  hav- 
ing 100  residents  per  acre  the  runoff  was  taken  as  75%^ 
of  the  rainfall,  with  an  almost  uniform  rate  of  increase 
i)etwecn  tlu'sc  iiniits. 


Fii;.  i;.     Stoum-Watek  ()vi;i;ii.i)\v  i.\  San   FuAXcirsK) 
Sewek 

The  time  element  was  an  important  factor  in  calculat- 
ing conduit  capacity  and  in  determining  critical  points 
along  a  sewer  line  at  which  dimensions  should  be  in- 
creased. Adding  from  3  to  5  minutes  which  it  would  re- 
quire for  rainfall  to  reach  the  conduit  to  the  period  neces- 
sar}'  for  it  to  flow  in  the  conduit  from  the  most  remote 
portions  of  the  district  to  the  point  under  investigation, 
a  definite  time  interval  was  obtained.  The  rate  curve 
shown  in  Fig.  4B  was  then  used  to  establish  the  maxi- 
mum rainfall  for  that  interval.  Assuming  that  the  entire 
district  above  the  point  in  question  contributed  runoff 
waters,  by  multiplying  the  number  of  acres  therein  by 
the  number  of  cubic  feet  per  acre  obtained  from  Fig.  4B, 


such  points  that  its  dilution  and  removal  by  tidal  currents 
will  be  assured.  It  is  unnecessary  and  would  be  extremely 
uneconomical,  however,  to  carry  storm  water  the  full  dis- 
tance to  these  points  of  discharge  as  it  would  necessitate 
conduits  of  excessive  size.  For  this  reason  in  the  large 
combined  sewers  relief  outlets  have  been  constructed.  The 
combined  sewers  below  these  outlets  are  sufficientlv 
large  for  sewage  proper,  soil  water  and  runoff  from  a 
rainfall  of  y^  in.  in  24  hr.  over  the  contributing  district. 
Flow  through  storm-relief  outlets  is  therefore  infrequent, 
;ind  is  necessarily  comparatively  clean  rain  water.  This 
is  discharged  at  ten  points  along  the  bay  shore  line. 

Storm-water  outlet  structures  are  of  two  tyjx's.  The 
more  common  consi.sts  of  a  flat-roofed  cliambcr.  wider 
than  the  sewer  proper,  and  containing  two  channels  sep- 
arated by  an  overflow  weir.  One  channel  is  a  continu- 
ation of  the  sewer  proper;  the  second  leads  to  the  auxil- 
iary storm-water  sewer.  At  times  of  severe  rainfall  the 
-torm-water  excess  flows  over  the  weir  into  the  relief 
M'wcr  and  through  it  directly  to  the  bay.  Such  a  diver- 
sion structure  is  shown  by  Fig.  5  atid  a  sccotuI  tv])e  of 
diversion  structure  is  shown  by  Fig.  (!. 

StOHM    AXD    Co.MHINEI)    SlAVEItS    IN'    E.ASTEKX    DliVINACiE 
AWKA 

The  topograjihy  of  San  Francisco  is  exceedingly  un- 
even, as  shown  in  Fig.  1.  The  city  is  located  at  the  north- 
ern extremity  of  a  peninsula  35  mi.  in  length.  On  the 
west  it  terminates  at  the  shore  of  the  Pacific  Ocean  and 
on  the  north  and  east  is  bounded  by  San  Francisco  Bay. 
A  detached  spur  of  the  Coast  Eange  divides  the  area  into 
two  main  watersheds,  one  sloping  toward  the  ocean  on  the 
west,  the  other  toward  the  bay  on  the  east.  Secondarv 
spurs  subdivide  each  watershed.  The  eastern  drainage 
area  has  five  secondary  basins,  namely,  Yisitacion  Val- 
ley, Islais  Creek,  ^lission  Creek,  the  east  Bay  Shore  and 
the  North  Bay  Shore.  The  western  watershed  is  sub- 
divided into  three  separate  basins,  namely,  the  Ingleside, 
the  Sun.^et  and  the  Richmond  districts. 


Fni.  7.     Intk.iiiok  Vikw  Fki.  8.     Fxikimou  A^iew 

\'ii:\vs  111-'  Division  St.  Skwki;  Ovkhklow,  Sw    l^'nwcisco 


the  conduit  ciipacity  necessary  at  the  definite  point  coiMd 
be  obtained  and  the  requisite  dimensions  calcidated.  .\ 
liberid  siiCcly  ractor  was  applied  to  tlie-ie. 

Stoum-Waiki,'    Uemki-   (Mri.Kis 


Tiie  largest  and  most  important  sewer  in  the  eastern 
diaiiuige  area  is  the  Xorth  Point  nuiin.  over  live  miles  in 
length,  wiiieh  extends  from  the  Islais  Creek  district  to 
the  foot  of  Oratit  .\ve.  This  is  of  the  combined  type  and 
serves  an  area  of  a|)pioxinuitely  1'<J,000  acres,  and  80% 
As  already  stateil  it  is  essential  tlml  domestic  sewage  of  the  population  of  the  city.  Storm-relief  outfalls  from 
le  (lis(  li;ir;,'e(|  ill  a  ruiiNidcialile  distance  I'rntn  the  shore,  al      tile  N'oitli  Point  uiain  are  constructed  at  the  inlerseetion 
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r  .Missinii  SI.  with   l^lais  C'rcok  ;  iil    Killi-ciitli  nml  llur- 
i.oii  SI.;  (Ill    ll(.\vanl  SI.  at   Fiflli.  Si.xlh  un.l  Sowiitli 

■>!.:  at  Si'tiiiid  ii!iil  Mi»i(.ii  St.;  in  SaiiMHiu!  St.  nl  Coiii- 

iiurrial  St.,  .latkson  St.  ami  (iiciiiwiili  St. 

U  luMi  fiimiilftiMl  llu>  Nurlli  Point  .scwer  will  Ih>  a|i|i|-iiv- 

niatfly  <;  mi.  ill  lfiiH;tli.    Tlio  grado  in  imly  1  ft.  in  iiOOO. 
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With  tlio  Ijiruc  (tun>I:int  xdliiiiic  nl'  \\^^\\  tln>  will  lie  siilli- 
i.nt. 

A  part  of  this  cunduit  is  in  tuniu'I.  which  cxloiids  aloii,!.' 
the  line  of  Sansome  St.  from  I'acilic  St.  to  a  point  lievoiid 
Union  St,  a  distance  of  1  K)!)  ft.  throujih  metamorphic 
schist  and  weathered  sandstone  shale.  For  construc- 
tion, four  vertical  shafts  were  driven  34.)  ft.  apart  at  the 
street  intersections  on  the  line  of  the  hore.  Drift.s  were 
driven  both  ways  from  the  two  center  shafts.  Concrete 
was  mixed  on  the  surface  and  ))assed  throuiih  a  chute  to 
cars  in  the  tunnel,  whence  it  was  conveyed  to  the  head- 
ing and  placed  hy  shovel  in  the  fo-ms. 

The  most  important  stcrm-relicf  outfall  in  the  district 
east  of  the  boundary  ridge  is  the  Division  St.  sewer.  This 
structure  comprises  three  conipniimcnls,  each  8x9  ft.  in 
the  clear,  and  has  a  total  cai)aitity  of  1800  sec.-ft.  at  high 
tide.  It  is  constructetl  in  the  former  bed  of  Mission 
'  f^ek,  which  is  composed  of  slimy  silt  very  nnsuitahlc  for 
..  foundation,  and  the  .slructnre  therefore  rc(jiiired  a  for- 
est of  piles  beneath  it  to  obviate  the  danger  of  .settlement. 
The  terminal  yards  of  the  SDiilhern  Pacific  Co.  ex- 
tend above  the  sewer.  For  this  reason  it  was  neces.sary 
in  the  design  to  provide  for  earning'  the  weight  of  the 
heaviest  ty|)c  of  consolidation  locomotive,  with  a  safety 
factor  for  impact  stresses.  This  outfall  has  been  in  use 
for  several  years  and  there  are  no  signs  of  cracking  or 
■'lenient,  and  no  infiltration  of  the  surrounding  ground 


water.  Fig.  8  mIiowh  an  inlirior  and  exterior  \  lew  of  llic 
ulriii'lniv. 

AiiolliiT  large  main  wwer  traverwh  llic  imrtherly  por- 
tion of  the  caNtcrn  tlrainagi'  area,  'i'liis  i>  laid  in  Picne 
St.  and  wTvch  the  northern  kIo|m'  of  Pacific  llciglits  and 
IIh-  Harltor  View  (liKtricI,  including  the  groundrt  of  the 
Panama-Paiilic  Kx|M»Mition.  A  large  htorm  wjwer  in 
llaker  St..  dit.tiirlM'd  by  llic  cartli<jiiake  of  llJOli,  has  Imimi 
leconslnicted  to  lake  care  of  the  heavy  shirni  riinofl"  from 
the  ulecp  in<line  of  J'acili.'  Heights.  As  this  diH<:liarges 
near  the  «liore  line,  M-wage  proper  is  diverted  into  the 
Pierce  St.  outfall,  which  is  localed  beneath  the  bay  at  i» 
considerable  distance  from  shore. 

.V  uni(pie  Ivpi-  of  sewer  has  been  constructed  in  the 
soiilhern  |>orlion  of  the  easlern  watershed  near  Ocean 
View.  In  this  district,  allhoiigh  ollicial  elevations  have 
been  established,  streets  have  not  been  graded.     On  the 


Fig.  10.     Vi];\v  ov  .M.i^  mi  i  i  h  i,    Siw  ki;  and  Tkkstle  at 
Sax  FiiANcisco 

line  of  one  street  the  ground-level  elevatioJi  is  some  30 
it.  below  the  ollicial  grade  to  wliich  it  will  later  bo  raised. 
It  was  therefore  neces.sary  to  build  a  sewer  conduit  whose 
invert  is  over  20  ft.  above  the  ground  surface. 

This  structure  is  a  monolithic  cond)iuation  of  culvert 
and  trestle,  as  .shown  in  vertical  .section  by  Fig.  0  and 
by  the  v'l'w,  Fiir.  10.  In  its  construction  the  reinforced- 
concrete  ftxjtings  of  the  trestles  were  fir.st  placed.  When 
these  had  set,  the  concrete  in  each  bent  from  the  footing 
to  the  under  .-ide  of  the  conduit   was  depo.sited  in  one 
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contimioiis  operation.  When  the  bents  had  been  finished 
the  concrete  invert  was  poured,  and  after  the  concrete  had 
set  the  invert  was  lined  with  vitrified  brick.  The  side- 
walls  and  top  were  then  placed  in  one  continuous  oper- 
ation between  adjacent  bents.  Xo  joints,  either  horizon- 
tal or  vertical,  were  permitted  in  the  invert,  sides  or  top 
of  the  culvert  e.vcept  over  the  centers  of  concrete  trestle 
bents. 

Stokm  and  Combined  Sewers  in  Western  Drain- 
age Area — Alonjr  the  ocean  beach  the  breakers  are  always 
high  and  form  at  a  considerable  distance  from  the  shore. 
To  construct  an  outfall  beyond  their  influence  would  l)o 
impracticable,  so  the  entire  storm  flow  of  the  western 
drainage  area  is  carried  to  the  northern  end  of  the  penin- 
sula through  the  Sunset  District  sewer.  This  conduit 
varies  in  size  from  24  in.  to  the  largest  section  shown 
in  Fig.  11.  The  lower  portion  will  be  in  tunnel  for  -1150 
ft.,  through  a  hard  sandstone  formation.  Due  to  pro- 
tracted controversy  with  owners  of  the  foreshore  before 
the  right-of-way  for  the  outfall  could  be  secured,  the 
upper  sections  were  built  first  and  the  outfall  portion  is 
now  l)eing  com])leted. 

"Runoff  from  all  except  the  very  heaviest  storms  will  be 
carried  tlirough  the  tunnel.  On  occasions  of  exceptional 
downpour,  overflow  structures  will  operate  to  relieve  the 


rious  methods  have  been  adopted  by  different  contractors. 
A  general  outline  of  the  plan  that  proved  most  efficient 
follows : 

Where  a  pile  foundation  was  required  piles  were  driven 
before  the  trench  was  excavated.  This  was  not  wasteful, 
for  when  the  butt  reached  the  ground  level  a  follower  was 
plac^ed  upon  the  pile,  which  could  then  be  driven  as  far 
as  desired  and  the  follower  removed.  On  any  contract 
the  average  pile  cutoff  seldom  exceeded  2%. 

Excavation  was  then  carried  to  grade.  In  soft  wet 
ground  an  orange-peel  or  clam-shell  dredge  was  used 
most  effectively.  This  would  be  mounted  on  transverse 
timbers  and  skidded  ahead  as  the  trench  was  excavated. 
In  hard  ground  a  steam  shovel  proved  very  satisfactorj-, 
while  in  compact  clay  formation  scraper  buckets  or  buck- 
ets that  were  loaded  by  hand  and  lifted  from  the  trench 
by  a  steam  hoist  were  used  economically. 

In  timbering  deep  trenches  longitudinal  rangers, 
usually  8x8  in.  by  16  ft.  in  length,  were  braced  by  8x8- 
in.  transverse  cross-pieces,  and  3-in.  tongued-and-grooved 
vertical  lagging  driven  behind  the  rangers,  either  with 
mauls  or  with  a  steam  lagging  hammer. 

In  wet  ground  an  ironstone  pipe  underdrain  was  laid 
with  water-tight  joints  and  surrounded  with  broken 
stone,  a  2-iii.  layer  of  which  was  also  spread  over  the 
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sewer.     It  is  estimated  that  these  overflows  will  not  be 
brought  into  use  more  than  three  or  four  times  a  year. 

Two  of  the  subsidiary  basins  of  the  western  drainage 
area,  namely,  the  Ingleside  and  Sunset  distri<'ts,  are  pro- 
vided with  combined  sewers  that  discharge  into  the  Lower 
Sunset  main.  The  total  area  ultimately  (ontributing 
sewage  to  the  Sunset  sewer  is  GDIS  acres.  The  Richmond 
district  has  a  separate  storm-water  outlet  at  Baker's 
r.each,  and  sanitary  sewage  will  be  carried  to  the  cast- 
iron  siiitmerged  outlet  already  described. 

Construction 

The  I'dircaii  of  Engineering  has  been  jjarticularly  suc- 
cessful ill  securing  a  uniformly  high  standard  for  con- 
struction work  ])erf()rnieil  uiiih'r  its  direction.  The  sys- 
tem of  inspection  has  been  rigid  but  not  unreasonal)le. 
The  personnel  of  the  inspection  force  is  ex(e|)tionally 
high,  being  composeil  almost  exclusively  of  graduate  civil 
engineers.  Contractors  liave  found  that  the  most  eco- 
nomical |)olicy  is  to  perform  the  work  conscientiously  and 
with  minute  regard  for  detail.  Not  only  has  field  inspec- 
tion been  thorough,  but  numerous  samples  of  all  material 
used  in  construction  have  been  tested  in  the  completely 
e(|uipf)e(l  laborntoiy  operated  by  tiie  bureau. 

Ill    constructing    large    reinforced  concrete    sewers    \ii 


bottom  of  the  trench.  Vertical  tees  to  project  through 
the  concrete  invert  were  inserted  at  200-ft.  intervals,  in 
order  that  the  underdrain  could  be  filled  with  sand  and 
cement  after  the  completion  of  the  sewer. 

Forms  for  the  invert  were  then  accurately  set.  For 
the  concrete,  the  specifications  provided  a  mixture  of 
1  cu.ft.  of  cement  to  5  cu.ft.  of  rock,  with  enough  sand 
to  fill  the  voids  in  the  rock.  This  was  mixed  by  machine, 
which  could  l)e  moved  along  the  trench  as  work  pro- 
gressed. Before  the  concrete  in  the  invert  had  set  steel 
dowels  were  inserted,  to  which  the  reinforcing  steel  for 
the  sides  and  arch  was  then  attached.  The  invert  was 
lined  with  vitrified  brick,  laid  fiat  with  a  'i"'"-  eement- 
mortar  joint.  Extreme  care  was  taken  in  laying  the  brick 
invert  to  exact  grade.  At  10-ft.  intervals  one  brick  was 
ft  to  exact  elexation  with  a  wye-level.  A  string  was  then 
stretched  taut  over  the  grade  bricks  and  a  template  used 
in  laying  the  remainder. 

Concrete  sides  and  arch  were  placed  in  one  continuous 
operation.  When  they  were  completed  and  the  forms  re- 
moved the  interior  surface  was  given  a  brush  mortar  fin- 
ish. Before  any  contract  was  acce|)ted  by  the  city  it  was 
subjected  to  thorough  inspection  by  the  resident  engi- 
neer, the  chief  assistant  city  engineer  and  a  member  of 
the  HonnI  of  I'ublic  Works. 
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Boulevards 

W  illi  ilt*  |iiM  iiliiir  t<i|H);;iii|iliir)il  Icaliin-H,  San  KnniciMru 
|.iv.-ciil.s  1(1  tlic  lii;;liwa,v  oii;.'iiUTr  prolialily  as  many  diMi- 
iillu's  to  a  proper  tlr^i;,'!!  of  pavcini'iit.s   as  any  ollwr  larj,'o 
Aincricaii  citv. 


I'l*..    I.      l.'i^iUKM  K  Sii;i;i:t  (i\    \   Sii.ii-  Cumu.    I'wi.n 
w  nil   Sn:i  i  \i.   r.i.ii  k 

(liiAiii:  \M)  Oniii;  I'ijoukkms — Ksju'ciiilly  is  llii>  Inn- 
Ml  the  iiialUT  of  uriidc.-.  I-'or  i-xaiiipli".  in'om-  of  the  iimst 
i;iikly  poinilaltMl  scclioiis  ol'  tlu-  city — Kcanioy  St..  from 
\  .illejo  to  IJroadway — a  Mock  ])avoil  with  col)lilcs  lias  a 
.idiciit  of  2!I.S9{.  On  Killmorc  St.,  wlu-rc  a  iloultlc- 
iiack  cU'ctric-car  line  is  operated,  for  al)oii(  t\\o-iliirds  of 
ll.e  distance  lietween  \'alleju  and  (ireen  St.,  which  i.s 
al.so  paveil  with  eohldes,  tiie  i^iade  is  ■Hi.')'/i .  On  Chest- 
nut St..  lietween  I'olk  and  Larkin  St.,  which  lias  just  heen 
graded,  the  jjradient  for  part  of  the  hlock  is  .[).j."j%. 
There  are  many  ])a\e(l  streets  in  the  city  whose  gradient 
.  \mMls  -^ii^;. 

.\  prohleni  of  an  entirely  dill'erent  nature  presents  it.self 

1  that  large  filled-in  .section  of  the  city    where  i)ro]>erty 

rdues  are  exceedingly  high    and  where  most  of  the  large 

luisiness  interests  are  centered.     The  prevention  of  ])ave- 

inent  subsidence  is  here  a  serious  prohlem. 

There  was  little  thought  for  the  future  in  the  early 
periods  of  San  Francisco'.s  develo])ment  and  no  well  con- 
ceived i)lan.  either  in  the  location,  alignment  or  gradient 
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of   llie  xlrot'ti",  or  a   |ini|icr  hch-clioii  <if   pa\eiiiciilH.      Its 
hiMtorv  ill  tliiN  rrH|N><t  In  not   uiiitpie.     It.  in  like  llial  of 
nearly  every  other  larj^e  Amerienii  <'i1y.     Sor  were  condi 
tionn  inalerially  inipiovr'd  until  a  ii<!W  cily  charter  wcnl 
into  i-ITect  on  daii.  K.  MXHi. 

Kl.ollO  AM/.ATIO.V  OK  I'lltl.lC  WoiIKH — ^Kolldwiiig  the 
adoption  of  tliii*  ehnrter  a  hoard  of  piihlie  works  was 
ei  lalilished.  which  in  turn  appointed  a  city  engineer,  and 
only  since  thai  time  ha\e  delinite  plans  in  tin;  treatment 
of  the  city's  pavement,  needs  heen  followed. 

One  of  the  first  steps  was  to  install  an  nptodate  engi 
neeriiig  laboratory.  e<|iiipped  with  the  most  modern  ap- 
paratus for  the  testing  of  paving  anil  othi'r  engiiie(;ring 
materials.  This  department  has  been  constantly  im- 
proved until  at  the  present  time  it  is  considered  one  of  the 
best  eiigiiie«'ring  laboiutories  west  of  the  Uockies. 

.Many  dilliciilties  w»'re  experienced  in  the  rhangiiig 
from  the  old  to  the  new  methorls.  The  publii-  had  to  be 
ediicatefl  grailually.  Politicians  of  the  old  school  did  not 
take  kiiully  to  the  new  and  seientilii'  way  of  designing 
and  laying  pavements.  The.se,  together  with  .some  of  tie 
paving  eontraitors.  di<l  all  in  their  power  to  hinder  ile- 
M'liipmcnt,  but  tlair  o|iposition  was  finally  oxerconie. 

Tvn:.s  or  I'avkmi.nts 

Califoniia  being  ihc  largest  oil.  a.-phall  and  bituiniiiou- 
I'ock  producing  slate  in  the  union,  it  is  natui'al  that  the 


Fig.  2.     Tvi'ical  Coi!bi.kstone  ox  Steep  Gi!.\I)e  SrifEET 


Fk;.  .').     I'oi.TioN  ())■  .liN  ii'i:i;o  .Si;i;i;\  ISori.KV  \i;i)  w  irii 
■J-In.  Asi'ii Ai.r  SniiACK 

majority  of  this  lity's  |)ernianent  ])avements  should  i)c 
either  bituminous  rock  or  asphalt.  .Vvailabilitv  of  supply 
has  much  to  do  with  deciding  the  ty|)e  of  ])aveincnts  that 
predominate  in  any  locality. 

BniArixor.s  Hock — Formerly,  the  bituminous  rock,  as 
it  came  from  the  mines,  was  placed  in  closed  kettle;  and 
rulueed  to  a  powder  by  the  simple,  though  undesirabli'. 
agency  of  steam.  This  resulted  in  an  excessive  moisture 
content. 

The  material  was  then  sjiread  on  the  street — with  dis- 
astrous results  in  many  ca.ses.  Xo  ))articular  attempt 
was  nuide  to  grade  the  material  properly  as  it  arrived 
from  the  mines.  It  was  a  matter  of  guess  whether  on  any 
|)articular  block  the  proj)erty  owners  would  get  a  lianl, 
medium  or  soft  grade  of  bituminous  ]iavement.  Often 
the  oidy  foundation  was  a  badly  drained  macadam  or  tie- 
irregular  surface  of  an  <'xisting  cobble  pavement. 

This  .same  material  is  now  handled  in  an  ellicient  man- 
ner, being  i)ropcrly  graded  and  reduced  by  the  action  of 
heated  dry  air.     Heccntly.   however,  most  of  the  street 
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pavonieiits  tliat  have  hooii  laid  in  tliis  city  liavo  been  of 
sheet  aspiialt. 

Sheet  Asphai,! — Some  ol'  the  chief  iiivestijiations  of 
the  chemist  in  charge  of  the  engineering  hiboratorv  have 
been  made  on  California  asplialts,  asphaltic  mixtures  and 
\arious  combinations  of  Ijindors  and  wearing  surfaces.  Ev- 
ery effort  has  been  exerted  to  obtain  tiic  best  grade  and 
combination  of  ingredients  to  suit  particular  condition>. 
After  a  long  series  of  experiments  very  satisfactory  re- 
sults have  been  obtained.  The  following  ca.«es  will  be 
cited  as  illustrative  of  the  most  recent  and  best  example> 
of  what  has  been  attained  in  the  use  of  this  material. 

Geary  St.  Pavement — On  Geary  St.,  from  Market  St. 
to  ^'an  Xess  Ave.,  on  which  there  is  fairly  heavy  vehicle 
traffic,  an  asphalt  pavement  was  laid  for  the  entire  width 
of  the  roadway,  excepting  the  header  blocks  on  cither 
side  of  the  rails  on  the  municipal  railroad,  and  the  26-in. 
basalt  block  gutters. 

This  pavement  was  laid  on  a  standard  (>-in.  cement  con- 
crete foundation  and  consisted  of  a  2-in.  asphaltic  binder 
course  and  a  1i/2-'i'-  asphaltic  wearing  surface.  The 
crown  was  made  much  flatter  than  those  used  formerly. 

One  of  tiic  most  common  mistakes  previously  made  in 
tlie  design  of  street  crowns  for  asphalt  pavements  was 
their  excessive  height,  with  the  inevitable  result  that  the 
material  thinned  out  at  the  crown  and  increased  in  thick- 
ness on  tlie  gutter  area,  as  might  be  expected  with  the 
\  iscous  material  of  this  nature  under  a  pressure  of  traffic 
accompanied  by  an  iiu-rease  of  atmospheric  temperature. 
There  has  been  no  ai)preciable  rolling  or  creeping  of  this 
Geary  St.  jmvement.  and  none  is  expected. 

Li(.;uT  TiiAEFic  Sti!i;i:ts — In  the  ra])idly  growing  out- 
I^•ing  district^  where  the  trallir  is  of  a  iinhtcr  nature,  con- 
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HiMting  mairdy  of  light  motor  \ehi(les  jind  deli\ery 
wagons,  n  thinnT  section  of  asphalt  surface  has  been  de- 
cided upon  for  n  '111  I  ..'enients.  For  examjile,  ten  blocks 
at  the  western  end  of  Ijirici."-    ^^'av.  in  front  of  Gohlen 


Gate  Park,  were  recently  paved  with  asiihalt.  consisting 
of  a  2-in.  asi)lialtic  wearing  surface  on  a  G-in.  cemeni 
coiu'rete  foundation.  This  (omploted  the  paving  of  a 
main  trunk  road  .")•■>  l)Iocks  in  length,  from  the  Panhandle 
to  the  beach.  This  will  be  one  of  the  most  important 
avenues  in  tiie  Sunset  district. 


Fig.  .5.     Cobblestoxe  Pavement  ox  31.6%  Grade, 
22xD  St.  axd  VicKsuuiiu  St. 

l>orLi:vAi!ns — Another  good  example  of  asphalt  pave- 
ment constructed  recently  is  that  along  Ocean  Ave.,  from 
I'lymoutii  Ave.  to  its  junction  with  the  Junipero  Serra 
Uoidevard  and  Sloat  Boulevard.  This  pavement  extends 
o\er  the  entire  width  of  the  roadway,  which  is  60  ft. 
Along  the  center  is  a  doui)le-track  electric  road,  which 
leaves  a  clear  width  of  roadway  of  I'l  ft.  on  either  side  of 
the  tracks,  for  \eliicular  traffic. 

The  pavement  consists  of  a  standard  6-in.  cement  con- 
crete foundation  and  a  2-in.  as])haltic  wearing  surface. 
This  construction  filled  a  long-felt  want,  for  before  it  was 
uiulertaken  the  above  roadway  was  a  .series  of  ruts  in  the 
summer  and  mudholes  in  winter.  The  old  alignment  and 
grade  were  unsuitable,  and  it  was  necessary  to  substitute 
for  many  sharp  angles  and  arcs  long  horizontal  and  ver- 
tical curves. 

The  paving  of  this  stretch  of  work  has  transformed  one 
of  the  worst  paved  streets  into  one  of  the  best,  and  has 
contributed  to  increase  property  values  along  its  line. 
The  extreme  west  end  of  this  pavement  terminates  at  the 
junction  of  the  Sloat  Boulevard  and  the  Junipero  Serra 
Boulevard,  two  of  the  imjwrtant  trunk  lines  of  the  city's 
rapidly  growing  boulevard  system. 

The  most  important  paving  contract  undertaken  by  the 
city  during  the  last  fiscal  year  was  the  repaving  of  the 
.lunipero  Serra  Boulevard,  a  stretch  of  roadway  1.6  miles 
in  length.  On  June  30,  IDU,  about  three-fifths  of  the 
entire  work  has  been  constructed. 

Before  reconstruction  this  boulevard  consisted  of  a 
macadam  roadway  25  ft.  in  width  with  a  very  high  crown, 
dangerously  low  on  the  sides,  aiul  numy  portions  were 
in  a  more  (W  less  disintegrated  condition.  The  road  fol- 
lowed in  general  the  luiturai  niululating  surface  of  the 
gnnind. 

In  reconstrnctHMi  tln'  first  step  al'lcr  ihc  coinpletioit  of 
the  survey  was  to  correct  tiu'  existing  grade  by  elimiiuit- 
iiig  sharp  verticals  and  introdiu'ing  in  their  place  long 
and  smooth  curves.  The  grade  was  straightened  as  far  a." 
possible  wiflioiit   making  heavv  cuts  or  fills  which  were 
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iroliiltilivc,  as  tin-  aiiinnnl  of  iimiicv  aMiiliihlc  fur  thin 
,  iiiislriiiliiiii  was  vorv  IiiiuIimI. 

Till'  pavoil  porlion  of  tlic  roadwav  is  •.'■'»  ft.  m  uidlli 
with  .vft.  rock  shoiiliU>is  on  cither  sido  ami  Hht|H's  on  111! 
,>f  po  on  1.  (iiittors  arc  T)  ft.  wide  and  'i'i  in.  dwp.  At 
latotl  intervals  ioik  rete  culverts  |iid\ide  for  tin-  ilivcrsioii 
,  r  storm  water.  A  tint  crown  was  adopted  for  reasoiiM  al- 
ready explained,  and  lieiaiiM«  I  lie  loii^'itiidinHl  >;radr 
aiiiplv  provides  for  diainiii;c. 

The  lm.se  is  of  standanl  ceiiicnl  coiicrele,  (i  in.  thick, 
with  the  sides  raised  to  S'/i'  '"•  '""I  nmde  (I  in.  wide,  so  as 
to  inclose  the  asphalt  ]<a\einenl  on  lo|i  and  prexent  creep- 
ing. The  concrete  is  covereil  with  asphallic  hinder  I'/o 
In.  thick,  and  o\cr  this  is  a   1-iii.  asphaltic  weurin;;  sur- 


niciit^.  Thew  hrickw  are  laid  on  a  coiicrcle  ha-.e  and  lh« 
iiiterntiii'H  (III<mI  witii  irnient  mortar  coiilainiii;,'  two  parts 
sand  to  (ini*  of  cement.  While  this  |iaveincnl  is  only  in 
tln)  fvpfriiiieiital  stat('  at  the  prcsi-nl  time,  indications  an; 
that  il  will  ;,'iv«'  evcclleiil   resiills. 

()Tiii:ii  Tvi'iiH  iiK  I'\vi;mi:\t- -At  the  present  time 
stnt't  specilicatioiiH  are  l>eiii>,'  entirely  revised  hy  the  City 
Knj;im>er*s  oMice  and  will,  when  completed,  eiiihrace  all 
of  the  hesl  modern  pavements,  including,'  conciele.  as- 
I'halt.  creosoted  wood  hlin-k,  vilriliid  pavin;,'  iirick.  liitii- 
minoiis  rock,  hasalt  hlock  and  oIIh-is. 

Consideriiif,'  the  wrioiis  handicap  imposed  hy  previous 
faulty  eonstrnclion'and  the  damap-  doiu-  to  pavements 
hv  the  (ire  of  IIMK;,  San  l-'raiicisco's  recent  |iro;rrcss  in 
|ia\eiiient  has  Im-cii  rcmarkahle.   Its  paved  streets  iiiclndo: 


i'j(i.  0.     LvTz  A>i'iiALT  Sljiiackk.s  at  WoitK 


Tlic  tiiicknoss  of  this  pavciiioiit  is  niiicli  ^^rcatcr  than 
any  roconiniendcd  or  constnictcd  by  the  State  Highway 
Commission,  and  in  durability  and  excellence  it  will  be 
superior  to  any  of  the  state  bijrlnvays. 

The  owners  of  St.  Francis  Wood,  an  adjoining  tract, 
have  recently  received  a  jiermit  to  reconstruct  Corbett 
Road,  where  it  fronts  on  their  several  jiropertic-s,  for  a  dis- 
tance of  ap{)roxiihately  600(1  ft.  Contract  has  been  let 
for  the  laying  of  an  asphalt  ])avemeiit  -10  ft.  in  width  for 
the  entire  length.  This  road  adjoins  the  .hinipero  Serra 
Boulevard  at  Ocean  Ave.,  and  will  be  a  very  desirable 
addition  to  the  Boulevard  system. 

A  mile  or  more  west  is  the  l!»tli  Ave.  Boulevard,  one  of 
the  oldest  of  the  system.  It  forms  a  direct  connection  be- 
tween Lincoln  AVay  and  the  Sloat  Boulevard,  and  is  about 
3-|4  nii.  in  length.  While  at  ])resent  its  surface  is  almost 
entirely  of  macadam,  if  the  ])resent  plans  of  the  Board 
of  Works  are  followed,  it  will  not  be  long  before  its  entire 
length  is  covered  with  a  sheet-asphalt  pavement  similar  to 
that  described  above. 

Hard-Bihxkd  ViTiiiFiKn  Pavint,  Brtck — A  recent 
i'. novation  has  been  the  selection  of  a  hard-burned  vitri- 
fied paving  brick  with  irregular  and  pronounced  kiln 
marks,  to  replace  the  unsightly  and  irrcLMilar  cobble  jiave- 


3,758,300  sq.yd.  of  bituminou.s  lock   pnvenient. 

1,403.000  sq.yd.  of  asphalt   pavement. 

2,233,000  sq.yd.  of  basalt   block   pavement. 

:;;s.2fl0  sq.yd.  of  cobblestone   i)avement. 

10,600  sq.yd.  of  vitrified    brick    pavemeni. 

Maintk.vaxck  01'  Asphalt  Pavkmknts — It  will  be 
noticed  from  the  foregoing  table  that  the  yardage  of  bitu- 
minous rock  and  asphalt  ])avement.s  is  over  twic{>  as  great 
as  the  combined  basalt-block,  vitrified-brick  and  coiible- 
stone  surfaces.  The  maintenance  of  siicli  a  large  area  of 
smooth  ]iavemcnt  is  a  serious  problem. 

Since  11)13  three  Lutz  .surfacing  machines  have  been 
u.-icd  w^ith  satisfactory  results.  The  co.st  of  resurfacing 
with  Lutz  surfacers,  including  repairs  and  royalties, 
amounts  to  ")'/{f-  ]>cr  sq.yd.  The  average  force  required 
for  ea<h  machine  is  one  foreman  at  $5  per  day,  one  engi- 
neer at  $6  ])er  day  and  11  laborers  at  $3  per  day.  An 
average  of  11,50  sq.yd.  of  pavement  are  resurfaced  daily. 

The  leased  i)rice  of  each  machine  is  $1800  with  the  un- 
derstandin"  that  a  minimum  amount  of  rejiair  work  of 
10.000  .«q.yd.  per  year  niu.«t  be  jierformed.  This  amounts 
to  $500  yearly. 

The  .sjieed  with  which  a  street  ])avcd  with  asphalt  can 
l)e  resurfaced  is  of  great  importance  in  the  business 
section  of  the  city. 


oil 
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lira  Saira  Frairaclsco 

On  Apr.  11,  1913,  a  contract  was  let  to  tiie  .lucnhscn- 
Bade  Co.,  for  the  construction  of  a  tunnel  in  Stockton 
St.,  extendinji  from  Bush  St.  to  a  point  182  ft.  south 
of  the  center  line  of  Sacramento  St.  Work  was  hegun 
several  months  later  and  was  delayed  hv  interference 
through  the  tardiness  of  various  j)roperty  owners  who  had 
ciuroaclic(l  on  the  sidewalk  space. 

The  length  of  the  completed  tunnel  is  911  ft.,  from 
portal  to  portal,  with  an  approach  138  ft.  long  on  the 
north  and  'i',~)  ft.  on  the  south.  The  arch  is  oval-shaped 
and  the  width  at  the  springing  lines  is  50  ft.  in  the  clear. 
Of  this  width.  'M  ft.  is  occupied  l)y  the  roadway,  in  tiic 
center  of  which  traeks  for  the  municipal  railrond  have 
heen  laid.  A  sitlewalk  6  ft.  (i  in.  wide  acconmiodates  ])o- 
destrifns  on  either  side  of  tin'  tunnel.  The  height  of  the 
arch  above  the  curh  is  IS  ft.  in  the  clear. 


tanee  iielwecn  the  t'.\ti'iid<i>  ami  the  grDiind  surface,  to- 
gether with  the  fact  that  many  deep  trenches  have  heen 
excavated  in  the  surface  of  the  street  ahove.  thus  loosen- 
ing the  material,  practically  the  whole  dead  weight  of 
rock  hetween  the  arch  and  street  surface  ahove  had  to  be 
supported  during  const ruetion  liy  the  tiiui)er  ^ranung. 
Concrete  .stalls  .")  in.  in  diameter  carried  the  weight 
of  the  roof  to  an  S-iii.  I-heaiu  hent  to  the  curve  of  the 
intrados.  The  advantage  of  using  concrete  stulls  was  that 
they  coidd  be  left  in  their  original  position  when  the 
overbreak  was  being  lilled  with  concrete,  thus  minimizing 
the  danger  of  a  cave-in  when  the  falsework  was  tiually 
removed. 

Due  to  the  severe  condition-  above  .-stated,  however, 
a  eliimney  of  loose  material  caved  in  the  east  drift,  tem- 
porarily bloiking  progress.  .\  different  type  of  timber 
lining  wa-  then  adopted  by  the  contractors.  In.stead  of 
the  curved  steel  I-heam.  heavy  longitudiiuil  crown  bars 
w(>re  substituted  and  tliese  proNcd  perfectlv  satisfactory. 
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Funds  for  the  work  were  obtained  by  assessment  of 
the  property  l)enefited.  The  |udportionate  .-imounts 
ihargeai)le  to  each  portion  of  lands  within  the  assess- 
ment districts  were  determined  by  appraisers  working 
under  tiie  direction  cd"  the  City  Kngiiieei-'s  oHicc.  The 
tax  per  square  foot  varied  according  to  the  area  of  tlie 
])arcel  HHse.sHed,  its  proxinnty  to  tlie  portal,  tiie  direction 
of  traflic,  and  whatever  other  local  ronditions  tended  to 
influence  its  j)rol)ahle  inciease  of  value. 

Kxca>ation  for  the  approaches  was  in  a  day  shale  for- 
matifni.  Three  drifts,  each  fJxfi  It.  in  the  ilcnr,  were 
run  for  the  entire  length  •>!'  the  iiorc  before  any  of  the 
lining  wii.s  placed.  The  rock  was  next  sloped  out  between 
thcHC  drifts  and  the  specially  designed  tind)cr  framing 
set.     Due  to  the  llntne.ss  of  tiie  arch  and  the  small  dis- 


Ivxcaxatcd  material  was  hauled  from  the  tunnel  ou 
ears  pulled  \>y  an  electric  locoiuotixe  equipped  with  two 
ITI/^-'M'-  niotor>  operated  at  ■.'")()  \olts.  On  roaching 
the  open  cut  thesi'  cars  were  run  out  on  an  clcvaied  tres- 
tle and  discharged  into  bunkers,  beneath  which  motor 
trucks  could  be  loaded  to  remove  the  material. 

Concrete  for  the  tunnel  lining  was  placed  iiy  tiie  pneu- 
inatir  proces.-.  a  specially  desigiu'<l  patented  system  being 
I'inployed.  The  uu.xing  plant  was  located  in  an  open  cut 
near  the  soutli  portal.  Sand  and  stone  were  supplied  by 
gravity  fiom  nuiti-rial  bins  al)ove,  into  wiiich  motor  trucks 
discharged  directly  fnun  the  street  level.  The  placing 
niaehine  was  locateil  about  S  ft.  from  the  mixer.  \n  S- 
in.  discharge  pipe  led  frcuii  the  bottniu  of  the  imeumatic 
drum    to   the  section    being   concreted.      The  compressor 
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-ukl  l)e  inixetl  and  placed  in  one  iniiuitc.  .V  rate  of  40 
natehes  per  hour  or  about  1!)0  lu.yd.  per  8-lir.  day  was  a 
fair  averajre  for  a  .steady  run. 

On  Xov.  2,  191-1:,  a  contract  for  the  construction  of 
Twin  Peaks  Tunnel  was  awarded  to  Robert  Storrie  & 
Co.,  for  the  estimated  sum  of  !i;;i,.3T 2,000.  The  bore  will 
be  12,000  ft.  in  length  and,  after  its  completion  in  three 
years,  will  open  for  .settlement  one  of  the  most  desiral)le 
residential  districts  within  the  city — territor\-  which  has 
remained  Ions:  undeveloped  l)ecau.'<e  of  inadequate  street- 
railway  facilities.  Hiijh-speed  trains  can  traver.se  tlic 
tunnel  in  6  niin.,  thus  rediicinfi  from  1  hr.  to  15  miii. 
the  time  necessary  to  reach  the  districts  beyond  the  Twin 
Peaks  ridtre  from  Market  and  Kearny  St. 

On  account  of  the  increasing  traffic  congestion  on  ^lar- 
kct  St.,  San  Francisco's  principal  commercial  artery,  it 
is  generally  conceded  that  the  time  is  not  far  distant  when 
a  rapid-transit  subway  will  be  neces.sary  under  this  thor- 
oughfare. With  this  fact  well  established,  the  elevation, 
location  and  design  of  the  easterly  portion  of  the  Twin 
Peaks  Tunnel  were  .so  arranged  as  to  permit  the  continu- 
ation of  the  tunnel  as  a  subway  under  Market  St.  For 
the  present  the  tunnel  cars  will  connect  directly  with  the 
surface  tracks  in  Market  St.  at  Castro  and  17th  St.  by 
means  of  a  .suitably  constructed  incline. 

Immediately  west  of  the  easterly  portal,  a  large  under- 
ground station  has  been  provided,  to  be  known  as  "Eureka 
Station."  This  will  ultimately  be  a  transfer  point  where 
surface  passengers  Tiiav  transfer  to  subway  cars,  or  where 
passengers  from  a  future  ^lission  Tunnel   (from  Golden 


(iaie  Park)  n)a\  iiMii-icr  to  ■-iibway  rnr^  nnd  rur  rrrm. 
Only  the  OMWMilial  part.n  of  the  Ktation  will  be  built  on 
inilini  conHt ruction.  A  Hteel-lMmm  Mtniefurc  was  adopted 
for  tlii"  nection  ninco  it  nironln  better  fipportunities  for 
futiin>  exfcn«ionM.  Platforms.  .'(00  ft.  in  length  to  accom- 
nioilafe  four-<-nr  <raiii»,  (imiiert  at  either  end  with  stair- 
wavM  leading  to  the  surface,  when-  they  terminate  in  artifl- 
tic  kionkM  with  red-tiled  roofs  and  roiigh-plastered  whIIh. 
ConHiderationx  of  gra<le,  lii!adrooni  and  alignment  re- 
quire niodilications  in  the  grade  of  Castro  St.  between 
Itlth  and  I  ith  St.  and  a  Hhifting  of  a  portion  of  ITtli  St. 
near  Market.  This  latter  r(!(|iiirenient  necessitated  the 
purchase  of  a  triangular  jmrcel  of  land  at  IIk;  iiorthwust 
corner  of   I^tb  and  Ca.stro  St. 


.  I  r  >iu(KiuN  Sr.  FKo.M  South 

Poi;r.\L  OK  TUNNKL 

The  matter  of  tunnel  alignment  gave  ri.se  to  two  fac- 
tions. One  advocated  a  route  along  a  straight  line  be- 
tween tiie  two  portals  and  the  other  advocated  a  loca- 
tion following  under  easy  surface  grades  to  the  intersec- 
tion of  18th  and  Hattie  St.,  and  thence  in  a  straight  line 
to  the  westerly  portal.  The  latter  alternative  was  adopt- 
ed, and  a  strip  of  land,  19.")fi  ft.  long  averaging  !)0  ft.  in 
width,  through  the  property  traversed  will  be  acquired  in 
fee  simple,  thus  providing  a  tunnel  right-of-way  and  a 
surface  .strip  of  land  for  a  contour  extension  of  Market 
St.  fo  the  crest  of  Corbett  Road,  impossible  under  the  first 
scheme. 
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Coniuiencing  at  the  easterly  portal,  the  tunnel  will  as- 
cend a  3%  grade  for  a  distance  of  9000  ll.  to  a  summit 
elevation  of  436  ft.,  the  irradiout  being  compensated  for 
curvature  by  reduction  to  2.89c  on  such  portions.  At  the 
teimination  cl  this  ■"3%  grade,  which  is  the  maximum  for 
th*"   tunnel,  a   second  station  will  be  constructed,  to  be 
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known  as  "Laguiia  Honda."  The  lloor  of  the  tunnel  will 
l)e  (52  ft.  below  the  ground  surface  at  this  point :  from 
here  the  lino  will  descend  on  a  grade  of  1.15%  for  a  dis- 
tance of  :?000  ft.  to  the  we.  terly  portal. 

Two  important  factors  intlucncetl  the  .selection  of  the 
rate  of  grade   from   the  easterly   portal   to   the   Laguna 


necessity  of  operating  the  trains  at  high  rates  of  >|iee(l. 
The  .second  consideration  linnted  the  ma.xiinuni  gradient 
to  39f.  while  the  first  required  the  use  of  this  maximum 
in  order  that  the  +unnel  might  be  brought  within  a  rea- 
sonable distance  of  the  surface  at  the  point  selected  for 
the  station. 

On  the  surface,  and  directly  above 
the  Laguna  Honda  Station  in  the  tun- 
nel, will  be  erected  a  reinforced-con- 
crete  building  about  100  ft.  in  length, 
designed  after  the  Mission  style  of  ar- 
chitecture aiul  ])rovided  with  modern 
conveniences.  Passengers  entering  the 
station  may  reach  the  tunnel  by  means 
of  six  elevators — located  three  at  each 
side  of  the  two  lobbies.  In  case  of  a  pos- 
sible disability  of  the  maciiinery,  they 
may  use  the  broad  central  stairway  de- 
scending (!2  ft.  to  the  ])latforms  below. 
An  escalator  system  will  also  l)e  in- 
stalled. The  platforms  will  be  300  ft. 
long,  as  at  Kureka  Station,  and  central- 
ly located  with  respect  to  the  escalators 
and  stairways.  There  will  be  two  plat- 
forms, each  10  ft.  wide,  one  for  east- 
bound  anil  one  for  westbound  trallic. 
On  account  of  the  ample  headroom  available,  an  arched 
roof  will  lie  used  with  a  span  of  i  t  ft.  The  elevators 
will  have  a  capacity  of  oO  persons  each  and  will  consume 
about  half  a  minute  in  nuiking  the  trip  from  the  surface 
to  the  tunnel  level. 

In    order   to   ascertain    the   character   of   the    material 
through   which   the  tunnel    is   to  be  con.structed,  borings 


Honda  Station;  (irst,  the  desirability  of  a  station  at  the 

location  adopted  for  Laguna   Honda,  and,  secondly,  the      were  made  along  the  route  at  iutervuls  of  from  300  to 
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100  I'l.  Tilt'sr  li(irin;.'.>-  illilirillr  thill  siiMil  llllil  illri|iii'lll 
sniHlstoiii'  will  1m'  (■iicomitt'icil  lor  ii  dislaiiif  ut'  'lOdO  11. 
nil  tilt*  westerly  end,  |iiissiii^'  tlioiicc  iiiln  liitnl  Kriiiiciscaii 
siuulsliiiu'  for  II  (listaiUT  of  \'AH)  11.  and  «'iiiiT).Miijr  tlicre- 
fnnii  into  a  red  saiiilv  tlav  I'lir  liu'  icinaiiiiii^'  vTiOO  ft.  to 
the  cnstiM-ly  portal. 

'I'lu'  in.<i<le  diiiuMi.sioiis  adii|>ti'd  for  liu-  tiiiiiu'i  |ini|irr 
an'  'i'i-(i.  vvidtii  aiul  IS-ft.  iici;rlil.  .\s  llic  l»oriii;.'s  iiidi- 
latt'tl  tlio  prcsi'iuc  of  coiisidfialilf  water,  tiie  arcli  ciirxe 
was  made  .seniieireiilar.  Tlir  >i(li'>  jiic  slii,'litly  curved 
and  tlie  eoiislnietion  of  an  iinerted  anii  in  llie  l)otloin  is 
|>ro\ide(l  for.  in  ease  it  is  found  neees.sary  to  resist  liydru- 
stalie  |nj'sswre. 

Owinir  to  tlie  i'li.t  llial  the  ilitVnvncr  hctweeii  the  irrades 
of  o\erlyinj;  streets  and  tim  k  \\cnild  not  |ierinit  the  use 
of  an  aniied  tunnel  .section,  it  was  found  necessary  to 
providi-a  tiat-toji  or '"suliway"  section  from  IStli  and  Ilat- 
tie  St.  to  Kurekii  Station,  and  ihciirc  to  the  easterly  por- 
tal. For  this  suhway  a  douhle  compartment  with  a  slah 
top  lias  lieeii  desiirned.  'I'lie  jrreater  leiiirth  will  he  huilt 
on  curves  and  this  will  cause  the  ends  and  centers  of  cars 
to  overlianir  the  rails  more  than  on  straijrlit  track.  On  ac- 
count of  this,  a  lateral  clearance  of  1  I  (\.  will  he  required. 
'I'lie  overhead  clearance  of  1.")  ft.  reniains  the  same  as  in 
the  arched  tunnel.  This  section  will  he  huilt  throuirh  wet 
clay,  makiiij;  a  slah  hase  imperative  in  order  to  ])r()vi(le  a 
stahle  foundation. 

'I'hroujihout  the  leiiiith  of  the  tunnel,  the  contractor 
is  srivcn  the  option  of  usinij  hrick  or  concrete  in  the  upper 
jKirtioii  of  the  arch  ring.  To  relieve  the  water  pressure, 
weep-holes  have  heeii  j.rovided  at  intervals  of  2')  ft.  aloiig' 
the  lenirth  of  the  tunnel.  Throutih  these,  water  will  find 
its  way  and  he  carried  otT  by  means  of  a  vitrified  pipe, 
laid  in  the  center  of  the  tunnel  and  covered  by  broken- 
rock  ballast  .supporting  the  ties  and  rails  of  the  tracks. 

Tlironiihout  the  entire  tunnel,  a  12%  mixture  of  hy- 
drated  lime  will  be  added  to  the  concrete,  which,  to<ret]ier 
with  a  rich  mixture  of  cement  and  sand  applied  with  a 
cement  gun.  it  is  believed,  will  afford  sufficient  water- 
]irooring  for  the  tunnel  and  subway  sections.  .About 
Kureka  Station,  where  leaks  and  water  .stains  would  be 
more  offensive,  three-ply  felt  waterproofing  is  to  be  laid 
on  the  top  and  sides  of  the  structure  and  covered  with 
jiorous  l)ook  tile,  through  which  water  will  percolate  and 
be  drained  off  through  the  interior  holes  to  weep-holes  at 
the  base  of  the  station. 

The  important  matter  of  ventilation  has  been  given 
much  attention,  and  the  plans  call  for  the  construction  of 
a  circular  vent  shaft  near  the  Relief  Home,  cajjped  oti 
the  surface  by  a  head  house  or  air  intake  of  attractive  de- 
sign. In  this  shaft  and  at  18th  and  Ilattie  St.  will  be 
electrically  driven  blowers,  drawing  fresh  air  from  the 
atmos|)here  and  forcing  it  through  a  duct  formed  be- 
tween the  upper  portion  of  the  tunnel  arch  and  a  sus- 
]>ended  coiuTete-slab  ceiling.  From  here  it  will  be  al- 
lowed to  escape  at  intervals  through  dampers  into  the 
tunnel  proper  and  thence  to  the  surface  at  the  portals  and 
stations. 

In  the  lining  of  each  tunnel  wall  will  be  plai  ed  eleven 
fiber  ducts  for  the  accommodation  of  cables  and  wires 
transmitting  the  electric  current  for  the  ojjeration  of 
the  trains  and  for  lighting  the  tunnel  and  stations. 

At  intervals  of  50  ft.,  alternating  on  opposite  sides 
of  the  tunnel,  safety  niches  will  be  eonstru(  ted  in  the 
walls  and  in  each  will  be  ])lace('l  an  incandi^cent  lamj). 


'I'hese  niches  will  wrvo  as  refuge  bays  for  track  walk(rrH 
and  ill  some  of  llieiii  aeccHij  may  he  had  to  tin'  ducts  carr\- 
iiig  the  powi-r  wires. 

The  present  plans  do  not  call  for  the  iiiHtallation  of 
Irai'k,  this  featnri'  being  left  for  future  con-ideratioii. 
Should  the  munici|iality  decide  to  engage  in  further  rail- 
road construction  these  may  he  installed  liy  the  city  ami 
rental  charged  for  their  use,  else  a  franchise  may  be 
granted  to  some  railway  conipaiiy  on  |iro|)er  teriiiH.  I'lider 
the  provisions  of  the  city  chaitci-,  however,  such  a  fran- 
chise cannot   he  exclusive. 

'I'he  estimated  cost  of  the  construction  of  tbi'  tunnc-l,  in- 
cliulinu'  the  purclia.se  of  lands  for  rights-of-way  and  other 
iiK  idi'iital  expenses,  is  $.'!.!)!)  t,28!».  Of  this  amount,  $:'.,- 
;i;»,s,;Im!  will  he  contributed  by  that  portion  of  t,lie  as- 
sessment district  lying  west  of  Twin  Peaks,  containing 
an  area  of  ll."i.'!  acres,  and  if,!i'.)'>,'-')]('>  will  he  contributed 
in'  that  |Mir1ioii  cast  of  Twin  Peaks,  cuntii  iuiiig  an  area 
of  (>(>()  acres.  The  itvcrniic  assessment  i^  uii  the  hasis  nf 
2c.  i)er  .sq.ft.  ($50  jura  lot  -.'.^xlOO  It.).  The  maxinniin 
is  :il/_jc.  per  sq.ft.  and  the  niininium  V^''-  1"''"  •■'M-"-  '''"' 
as.sessnu'nt  will  he  ])ayahle,  at  the  option  of  the  property 
owners:  (I)  All  at  one  time;  (2)  in  ten  annual  install- 
ments with  interest  on  deferred  payments  at  the  rate  of 
7%;  (;?)  one-tenth  when  the  assessment  becomes  due, 
or  as  nnich  more  as  the  projxM-fy  owners  elect,  and  tlu; 
lialanee  in  ten  annual  installments;  or  (I)  the  fidl 
ainouiit  iniiii-  to  maturity. 

'^. 

Coiastliruac^aoira    StlsiilnsliicSp    Ssisa 
FrasacHSc© 

A  great  amount  of  money  has  been  spent  in  San  Fran- 
cisco during  the  past  ten  years,  and  more  is  now  being 
spent,  on  improvements  whose  cost  is  apiu-oximately  as 
follows: 

New  sewer  .system,  nearly  complete Jfi.l.'iO.OOO 

High-pr(>ssure   fire    system    5,750,000 

Municipal   street  railways   5,500,00(1 

Asphalt  plant   60.000 

Civic    center    8.800.000 

Schools    7,500,000 

Hospitals    3.000,000 

File  and  police  -stations   510,000 

Public   library   lands    740,000 

Hall  of  .Tusticfe  and  county  Jail 1,. ■550.000 

Hetch    Hetchv    water-supply — lands    and    prelim- 
inary work   :;.ooo,ooo 

Docks it.noo,(M]ii 

Street.s  and   pavements    15,000,000 

New  parks  and  i)ublic  plavfirounds 1.. '560, 000 

Traffic  tunnels    4.6O0,O0ii 

Total   $71,320,000 

In  addition  to  the  above  mimi(i|ial  enterprises,  about 
$11,000,000  has  been  expended  on  the  Panama-Pacifi" 
International  Exposition,  total  exjjenditures  on  which  will 
come  to  about  $18,000,000.  $7,.")00,00'o  was  subscribad  by 
corporations  and  individual  citizens  of  San  Francisco  and 
$5. 000,000  was  raised  by  the  i.ssue  of  municipal  bonds. 
The  total  amount  of  municipal  bonds  sold  during  the  i)ast 
ten  years  is  $1?. 701,200.  The  City's  bonds  have  generallv 
commanded  premiums,  so  that  the  total  amount  of  monev 
realized  was  about  $49,253,000.  The  total  amount 
authorized  by  the  voters  but  not  yet  sold  is  $15,832,800. 
which  includes  $43,-128,000  for  the  Hetch  Hetchy  Water 
Supply.  The  harbor  bonds  are  a  state  issue  to  which  the 
citizens  of  the  state  contribute  nothing,  as  the  interest  and 
sinking  fund  payments  come  from  the  port  revenues. 
The  difference  between  the  total  cost  of  improvements 
given  above  and  the  total  amount  of  bonds  sold  is  ac- 
counted for  by  premiums  on  bonds  and  by  jjayments  for 
work  out  of  current  revenues  and  bv  assessment  districts. 
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A  nuiuieipal  asphalt  plant  of  a  rapacity  of  180  loads 
or  320  cu.yd.  of  bituminous  wearing  surface  per  day  has 
rtcently  been  constructed  by  San  Francisco.  The  struc- 
ture is  located  at  Treat  Ave.  and  Florida  St. 

All  niatoriai  is  brought  to  the  plant  on  railway  cars, 
no  teaming  being  necessary.  The  sand,  rock  or  gravel  is 
dumped  from  tiie  cars  into  a  concrete  receiving  hopper  of 
a  capacity  of  four  car  loads  or  200  tons,  from  which  it  is 
hoisted  to  a  screen  and  segregated  into  the  proper  bin. 

Tlie  elevator  has  a  capacity  of  H5  tons  per  hour,  and  the 
screen  is  48  in.  in  diameter  by  22  ft.  long,  with  an  ad- 
justable jacket.  All  lime  dust  is  unloaded  from  the  car 
into  a  storage  room,  whence  it  can  be  taken  as  needed. 

As  designed,  the  storage  bins  for  the  rock  and  sand  are 
of  reinforced  concrete,  12  in  number,  12  ft.  square  and 
24  ft.  deep,  and  they  have  a  combined  capacity  of  1.536 
cu.yd.  Under  the  storage  bins  are  two  belt  conveyors 
with  a  capacity  of  36  tons  per  hour,  and  the  material  is 
fed  from  the  bins  upon  the  belt  conveyors  by  special  meas- 
uring gates. 

These  gates  can  be  opened  or  closed  by  a  shaft  gear 
directly  over  the  belt,  whidi  in  turn  is  operated  by  the 
belt  conveyor.  On  the  shafts  are  fitted  eccentrics  which 
operate  a  lever,  and  by  means  of  a  ])awl  and  ratchet  the 


capacity  of  36  tons  per  hour  and  designed  for  hot  mate- 
rial. These  flight  conveyors  discharge  to  elevators  of  the 
same  capacity,  which  in  turn  empty  into  the  small  storage 
bins  for  hot  materials  ready  for  the  mixer. 

The  lime  dust  is  conveyed  from  the  storage  room  to  the 
liot  bins  by  a  flat-belt  conveyor  fitted  with  oak  stri})s. 
The  dust  is  emptied  directly  upon  the  belt  through  a 
hopper,  and  all  the  free  dust  is  drawn  through  a  fan  dis- 
charging into  a  centrifugal  separator,  from  which  it  falls 
back  upon  the  belt. 

The  liot  bins  and  mixing  platforms  are  of  reinforced 
concrete,  and  the  drier  shed  is  of  steel  and  corrugated 
iron.  Tiulcr  the  luil  bins  are  special  measuring  boxes 
for  sand,  rock  and  dust.  These  consist  of  revolving  cyl- 
inders open  on  one  side.  When  the  opening  in  any  cylin- 
der is  oi)posite  the  bin,  material  drops  in,  and  when  the 
cylinder  revolves  again  until  the  opening  is  underneath, 
the  material  drops  out  into  a  hopper.  The  rock  and 
sand  cylinders  have  u  capacity  of  3  cu.ft.  per  dump. 

Asphalt  is  fed  to  the  mixers  in  a  li(|uid  state  and  is 
measured  in  horizontal  cylinders,  each  having  an  internal 
))iston  worked  by  a  screw  and  handwheel.  By  changing 
the  position  of  the  piston,  the  amount  of  asphalt  used  can 
be  controlled.  Each  cylinder  is  steam-jacketed,  and  is 
fitted  with  a  thermometer  so  that  the  attendant  can  easily 
n-ad  the  temperature  of  the  li<iui<l  before  injecting  it  into 
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gate  is  revolved.  Kach  gate  has  a  range  in  capacity  of 
from  2  to  12  cu.ft.  per  minute,  and  any  mixture  of  fine  or 
coarse  rock  or  sand  can  be  sent  to  the  driers. 

The  material  when  taken  from  the  belts  is  hoisted  by 
an  elevator  and  discharged  into  the  uptakes  of  the  driers. 
These  uptakes  are  fitted  with  ijalUc-plates  over  which  the 
material  slides,  coming  in  contact  with  and  being  par- 
tially heat(Ml  by  the  escaping  gases  before  entering  the 
revolving  drying  drum. 

The  <lrying  cylinder  is  designed  with  an  incliimtion  of 
1  on  12.  Its  shell  is  %  in.  thick,  ")  ft.  in  diameter  and 
12  ft.  long,  fitted  internally  with  eight  6-in.  i-hannels  with 
their  flanges  turned  in  the  direction  of  rotation.  The 
material  is  curried  up  ami  drojiped  through  tiie  flame, 
gradually  working  its  way  toward  the  lower  end.  Each 
drier  is  fitted  with  a  firing  hood  on  wheels,  similar  to  that 
used  for  an  ordinary  cement  roaHter. 

IJeiow  the  firing  hood  ure  two  flight  conveyors  with  a 


Fig.  2.     Sections  of  New  jMunicipal  Asphalt  Plant. 
San  Fkancisco.  Calif. 

the  mixer.  Asphalt  is  forced  from  the  measuring  cylinder 
into  the  mixer  by  means  of  com|)ressed  air. 

The  mixers  are  4  ft.  8  in.  long  by  3  ft.  5  in.  wide,  with 
i!  capacity  of  12  cu.ft.  per  mix.  The  shafts  are  3  in. 
scjuare  and  are  fitted  with  12  sets  of  .semisteel  paddles  on 
each  shaft.  The  shell  is  Vpin.  .steel  plate,  and  the  heads 
are  of  cast  iron.  While  the  mixer  works  on  one  batch  the 
next  batch  will  be  prepared  in  the  hopper  directly  above. 
One  man  can  perform  all  of  the  operations  for  each  mixer. 

A  6()-hp.  boiler  with  superheater  furnishes  steam  for 
heating  the  asjihalt  in  the  tanks,  each  tank  having  fortv- 
eight  20-ft.  lengths  of  U/o-in.  pipe  with  all  joints  welded. 
The  temperature  of  the  asphalt  is  controlled  by  a  ther- 
mostat operating  a  valve  on  the  steam  line.  The  asphalt 
runs  from  the  car  by  gravity  into  the  concrete  tanks  and 
is  pumped  from  the  tanks  to  the  mi.xers  by  a  2l/o-in.  gear 
pump. 

.\n  oil-burning  system  for  the  boilers  is  operated  with 
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iiir.!,'*'  tiMitririi^jiil  |iiini)>  r<ir  |Mmi|>iiiu'  nut  anv  (if  llic  cii- 
vntor  pits,  sliniild  wairr  (ollccl. 

All  luafliiiii'iv  will  lie  driven  liv  allciiialiii;;cnrn'iil 
niolors.  Olio  >rt-|)p.  iiiotor  lii'iii;;  used  In  (i|icniti>  I  lie  main 
<'li>\ati)r  and  scicfii,  diic  .")(l-lip.  iiuitdr  to  opnali'  llic  ln'lf 
(•oii\t<\()rs,  flcvalors  and  iliicrs.  one  v'.'i-lip.  iiiolnr  to  opi'i- 
iitc  llio  tlijilit  convcvijrs'  olovalois  and   mixers.     Tlic  air 
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oiiipressor  is  opcrali'd  liy  a  jo-hp.  slip-riiiL:  nidtm-.  aiito- 
hiatiially  coiitroilod. 

Tiio  niacliiiUTv,  matt-rials  and  wnrkmaiisliip  arc  tli'' 
Itost  ohtaiiialilc.  extra  care  huviiijr  licen  lakcn  in  ihr  ilrsiL:ii 
to  eliminate,  so  far  as  possililo,  the  wear  nl'  llie  iiiaihniciy 
\i\  the  sand,  rock  an<l  dust  and  to  decrease  i  he  niain- 
Uiianee  costs. 

To  ojierato  the  entire  plant  nine  men  are  re(|iiired.  one 
for  the  receiving  hoppi-r,  one  in  the  screen  house,  one  lor 
I  he  driers,  two  for  the  mixers,  nm-  fm-  the  lioiler  lioiise. 
'Uie  for  the  dust  shed,  one  lo  tend  asphalt  and  dnsl  cars 
iiid  one  siiperinlendenl. 

The  huildings  and  e(|iiipnieiil  were  ■ic'^iiincil  under  the 
lirection  of  the  ('itv  Mnuineei'V  nllicc. 


The  oldest  thoroughfare  in  San  Francisco  is  the  Mi>- 
-ioii  I'oad.  which  extends  south  Ifoni  the  city  and  pas>c-- 
through  the  larger  suhurhs  on  the  peninsula.  Althouglt 
the  route  was  chosen  over  a  century  ago  hy  a  few  scattered 
settlers,  it  was  well  selected.  However,  the  channel  of 
L«Iais  Creek,  which  is  crossed  at  right  angles,  necessitated 
long  grades  in  places  as  steep  as  12%,  which  were  suhse- 
([uently  the  cause  of  many  serious  street-car  accidents. 
In  1911.  to  improve  this  main  artery  of  vehicle  and  street- 
railway  traffic,  the  Board  of  Supervisors  appropriated 
from  the  general  taxes  the  .sum  of  $'21(i.OOO,  with  which 
to  construct  a  high  reinforced-concrete  viaduct  ovei-  Islai- 
Creek,  and  decrease  the  approaching  grades  to  a  maxi- 
mum of  4%. 

At  the  ^iaduct  the  width  of  the  roadway  is  58  ft.  6  in., 
xclusive  of  the  12-ft.  sidewalks  on  cither  side  (Fig.  2). 
The  center  is  occupied  hy  the  douhle  tracks  of  an  electric 
-treet  railway,  and  u.sed  for  local  and  interurhan  fraflTic. 
The  north  approach,  360  ft.  in  length,  and  the  northern 
portion  of  the  viaduct  itself,  for  a  length  of  180  ft.,  are 
constructed  on  a  4%  grade.  The  remainder  of  the  struc- 
ture is  le\el,  as  is  the  south  approach  for  a  distance  of  (IT 
ft.  heyond  which  the  grade  changes  to  .3.. '58%   for  a  dis- 


tance of  (iiiO  ft.  The  approaches  consist  of  emth  ein- 
liaiikments,  well  iompiict<'(l,  with  a  side  hatlcr  of  I  (,n  2. 
Over  (1000  cu.yd.  of  (ill  were  reiiiiired  for  the  north  aji- 
proacli.  and  for  the  hoiiIIi  emhaiikment  over  20,000  cii.yd. 

Tile  sides  of  the  \iadiicl,  ."i,S  fl.  (i  in.  apart,  ar"  de- 
signed as  retaiiiiii^'  walls.  .;  fl.  (1  in.  in  ihickneKK  at  the 
liase  and  I  fl.  I  in.  at  the  top.  varying  in  height  from 
l.'i  to  .12  ft.  The  outer  surfaces  id'  the  two  walls  arc  in- 
denied  ill  archerl  sections  as  shown  on  Fig.  1.  f'o'icrele 
pilaslerH  I  ft.  wide  and  sjmced  at  21-ft.  centers  support 
these  arches.  'I'he  sidewnlls  are  tied  tog(,'tlier  liv  rein- 
forced-concrelc  cross-  or  tie-wall-  12  in.  thick,  so  that 
the  entire  sirnctiire  is  divided  into  conipartments  ."iH 
fl.  (i  in.  hy  2:!  ft.  inside  ilmicn-icin-.  except  u  here  tiie 
tracks  (d'  the  ()<-ean  Shore  IMI.  are  crossed  hy  a  l.'!7-ft. 
opening  niacle  up  of  I'uiii-  -pan-  and  where  SpringtIale  St. 
is  crossed  hy  a  (!0-ft.  span. 

Outside  the  outer  reinforcement  at  each  pilaster  a  78- 
Ih.  rail  emhed<led  in  the  concrete  f(M'ms  a  hidh  heaiii 
around  which  the  horizontal  reinforcement  of  the  trans- 
verse tie-wall-  i-  heiit  to  strengthen  the  tie  helween  the 
sidewalls. 

Where  S]triiigdale  St.  passes  under  the  viaduct  at  right 
anirlcs,  and  where  the  Ocean  Shore  R.R.  tracks  cross  at 
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The  .Mission  St.  ViADrcr  at  thk  Oceax 
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an  angle  of  31°  16'  heavily  huttressed  transverse  retain- 
Jng-walls  act  as  end  walls  for  flic  compartments. 

A  f(nir-section  girder-and-heani  s])an  crosses  the  tracks 
of  the  Ocean  Shore.  There  are  three  transverse  girders, 
each  supported  hy  nine  columns.  The  end  column.'-  are 
2x3  ft.  in  .section  and  the  seven  intermediate  columns 
under  each  heam  are  22  in.  square,  all  supported  on  .slah 
bases  6  ft.  8  in.  square  and  gi/i  ft.  thick.  Each  slab  rests 
upon  a  cluster  of  five  reinforced-concrete  piles  driven  to 
bedrock.  Between  the  transverse  retaining-walls  and 
extending  over  the  transverse  girders  are  the  longitudinal 
beams  that  support  the  floor  system  above  the  spans. 
These  beams  are  spaced  at  5-ft.  6-in.  centers,  are  j8  in. 
wide,  I  ft.  deep,  and  heavily  reinforced  with  1-in.  and 
IVt-in.  continuous  bars  and  shear  bars.  Sidewalls  are 
carried  over  the  spans  by  arch  beams  that  support  the 
sidewalk  (Fig.  1). 

l?ein forced-concrete  piles  carry  both  side  and  end  re- 
taining-walls as  well  as  the  slah  foundations  for  all  col- 
umns. 
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Twelve-foot  sidewalks  project  over  the  longitudinal 
walls  and  are  supported  bv  ornamental  concrete  brackets 
1<)  in.  wide  at  8-t't.  centers. 

All  the  compartments  heretofore  described  are  filled 


'^'fs  fy^perfy  Line > 

CLof 

Tro/leyfUe  j. 

sBars,eC.ivC  l'^'"'^'    ,. 


Section     Through 


Roadway      at 


IB.3'- 

■Railway      Crossings 


M-i — Y — '"' — !"• — ^ 

11 ^. f^ " ^i — tl \ 

^^ii|iijQjjhLiJ 

7r-r~. 

\      A 

1        1 

_..!:::  cz 

r-^T^-^t-^ 

6Ap'   J<5'- 

__-t_Jl.J 

^        /■/' 

Cerrfer  \ 

Line 

_._ji 1 

> 

'/?" 

Fi(i 


v^W///////^.  p^^      Elevation 

2-.">.     1M..\\.  I-Ilev.vtiox  .\xd  Sectiox  Tinioucir  Tio.vdw.^y, 
Mission'  St.  Vi.vnucT 


with 


sand  tlioroui 
fill  were  del 


Illy  watcr-taiiipcd.     In 
ositcd  in  tlic  structure. 

CoNSTItrcTIOX 


all,    10.000  cu. 


To  acconmiodiitc  strcct-car  and  vehicle  trafllc  while  the 
viaduct  was  in  course  of  construction  it  was  necessary 
to  erect  a  temporary  trestle  1000  ft.  in  length  and  28  ft. 
wide,    iiiinied lately    adjoining.      Tlie    reinforcpd-concretc 
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piles,  788  in  number,  composed  of  a  1  :  2  :  i  nii.xture.  were 
molded  on  the  site  in  various  lengths,  allowed  to  set  for 
45  days  and  then  driven  with  a  steam  hanniier  on  which 
the  2V^-ton  plunger  fell  through  a  distance  of  ;5  ft.  While 
being  driven  the  piles  were  protected 
j  by  a  lignum-vita?  buffer  and  a  steel 
plate  clamped  rigidly  over  the  head. 
All  were  driven  until  the  penetration 
was  less  than  yV  in.  per  blow,  and 
scarcely  one  of  the  heads  was  fractured. 
The  material  through  which  they  were 
driven  was  a  tough  mi.xture  of  sand 
and  clay. 

Forms  of  l.\4:-in.  tongue-and-groove 
lumber  were  used  wherever  the  finished 
concrete  surface  w(nild  lie  visiide.  Three 
1-yd.  mi.xers  were  operated  on  the 
ground  and  the  mi.xed  concrete  raised 
by  skips  to  towers,  where  it  emptied 
into  a  hopper  and  thence  was  distrib- 
uted by  a  chute.  In  the  sidewalls,  tie- 
walls  and  footings,  the  consistency  of 
the  concrete  was  1  part  of  cement  to  7 
of  aggregate.  For  colunms,  beams, 
brackets  and  hand-rail  a  1 :  6  mi.v  was 
adopted. 

When  the  concrete  had  set  and  im- 
mediately after  the  forms  were  stripped 
all  visible  surfaces  were  plastered  with 
a  1  :  31/4  cement-sand  mortar.    A  track 
was  constructed  over  the  tie-walls  and 
beach  sand  hauled  by  the  United  Rail- 
road Co.  in  electric  dump  cars,  deposit- 
ed in  the  compartments  and  thoroughly 
flooded.   When  this  had  completely  set- 
tled the  street-railway  tracks  and  the  (>- 
in.  concrete  base  for  the  roadway  pave- 
ment were  laid.     On  the  concrete  base  a  basalt  Idock  sur- 
face was  ccmstructed  with  as])lialtic  cenient  joints,  and 
the  viaduct  opened  to  trafllc. 

San  i'raiii  is(()  ollicially  declared  itself  in  favor  of  mu- 
nicipal ownership  in  IfiOO  when  the  electorate  adopted 
a  new  city  charter  in  wliich  the  intention  of  the  city 
tu  acquire,  own  and  operate  public  utilities  was  expressly 
stated.  After  the  issuance  of  a  $2,000,000  bond  issue 
was  defeated  by  a  narrow  margin  at  an  election  held  in 
June,  1900,  a  .second  election  was  called  for  Dec.  29  of 
the  same  year,  at  which  two  municipal  railway  bond  is- 
Mics  were  submitted.  One  provided  for  $1,900,000,  with 
which  to  l)uild  an  electric  line  on  (icary  St.,  extending 
from  .Market  St.  to  tiie  Ocean;  the  second,  amounting 
to  $120,000,  was  for  the  construction  of  a  line  down 
Market  St..  from  (ieary  to  the  Ferries.  Both  propositions 
rallied   li\-  a  thre(>  to  one   majority. 

CoNSTKrcTION 

Construction  of  tlie  deary  St.  railway  was  started 
ill  the  summer  of  1911  and  was  completed  in  June, 
i:»13.  The  cost  of  constructing  this  road  was  $103,- 
.")(il  per  mile  of  single  track  and  the  linnncial  returns 
on  tlu!  money  e.xpended  have  been  very  satisfactory. 
I'.iicoii raged  bv  these  results,  and   leali/iiig  that  the  sue- 
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tics  to  llif  IsNiiositiuii  ;,'itMiii(l.s,  ilir  cily  olluial'  siiljiiiiltcd 
(ii  the  cli'diiiuli',  on  Atij,'.  '-'<'.  lIM.'t.  a  proposilioii  |irn 
vitliii^'  for  tlu'  i.'^stianci'  ami  sale  of  IioikIs  to  the  aiiioiinl 
of  .$:t,r>(  1(1,(11  It  I  for  tlic  i'\tfiisioiis  to  llic  niiiiii)'i|ial  sIi'itI 
railway  systcin.  'I'lic  lioiuls  were  caiiicil  l>y  a  voir  of 
ni.C.  lit  to  I ;!.:•-'(»  aii.l  llic  15oanl  of  riiMic  wi.rks  was  di 
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Tinio  was  a  vital  coiiMdiTutioii  in  rdiiipk'tinn'  the  |)ro- 
jertod  linos,  as  it  was  essential  that  all  of  them  should 
he  in  operation  before  the  Exposition  opened  in  Feb- 
ruary, IDlo.  The  City  Eiifiineer  forthwith  prepared  a 
sehedule  for  the  design  and  ('onstrnction  of  each  portion 
of  the  road  and  named  the  dates  on  wdiieh  bids  would  be 
rei-eived.  In  i)raelically  every  instance  work  was  com- 
pleted in  less  than  schedule  time.  The  system  of  insert- 
ing: a  bonus  and  penalty  clause  in  all  specifications  and 
strictly  enforcing  the  conditions  relative  to  time  limita- 
tions has  proven  very  effective  in  securing  rapid  work. 

The  type  of  track  construc- 
tion adopted  as  a  standard  for 
the  railway  extensions  follows 
almost  identically  that  of  the 
(ieary  St.  line,  which  has  prov- 
en most  satisfactory.  Briefly, 
this  consi.sts  of  O-in.  lOti-lb. 
girder  grooved  rail  in  GO-  and 
(;2-ft.  lengths,  and  9-in.  129- 
Ib.  girder  guard  rail  in  ;10-  and 
.■>2-ft.  lengths.  These  are  laid 
on  tie-])lates  over  ().\8-in.x8-ft. 
redwood  cross-ties,  at  3-ft.  cen- 
ters, with  %-in.  round  tie  rods 
s])aced  10  ft.  in  straight  track 
and  5  ft.  in  curves.  Hails  in 
curves  are  su])ported  i)y  braced  tie-plates.  Joint  jdates 
arc  36-in.  12-l)olt  standard  sections.  The  depth  of  brok- 
en-rock ballast  under  the  tics  is  S  in.  in  standard  track  and 
1-")  in.  in  special  work.  Copper  rail  bonds,  aggregating 
i'OO.OOO  circ.mils  in  section,  are  brazed  directly  to  the 
rails  by  means  of  an  electric  bonding  machine. 

All  track  special  work  is  of  solid  manganese  steel  and 
consists  .so  far  as  possible  of  interchangeable  switches. 
mates,  frogs  and  cross-pieces,  which  in  various  combin- 
ations will  compose  any  layout  of  branch-offs,  cross-overs 


and  riglil-aiigle  croHHin^'H,  or  condiinations  thereof,  in 
standan!  !»-in.  track.  In  the  design  of  these  standard 
pieces,  an  endeavor  was  made  to  nrdiice  the  number  to 
a  minimum  as  their  intenhangeability  will  fa<'ilitate 
maintenance,  'i'he  total  nundier  of  pieccm  of  dilfeicnt 
di'sign  is  W^t.  The  section  r)f  all  joints  in  track  special 
work  is  such  as  to  ])einiit  the  use  of  the  standard  joint 
plates  without  inodilication. 

Curves  Iia\<'  been  ho  designed  as  to  give  passing  cars 
I  balance  of  not  less  than   12  in. 

The  roadbed  for  these  portions  of  the  municipal  lines 
;it  piocnt  coiiipleteil  has  been  excellently  and  rapidly  con- 
st nictcd.  A  :t-in.  sharpened  circular  steel  flange  at- 
tached to  the  cyliiidrical  surface  of  a  steam  roller  was 
used  in  cutting  the  asjihalt  surface  of  the  street  pavr-- 
ment.  This  wearing  surface  and  the  concrete  base  be- 
neath were  then  broken  by  a  2-ton  drophammer  piledriver 
mounted  on  skids  so  as  to  piiinit  of  being  swung  from 
side  to  side  of  the  trench  and  at  the  same  time  moved 
forward  as  the  pavement  was  broken  u]).  The  broken 
concrete  base  was  next  reiiio'cf'  from  the  trench  and  fed 
to  a  movable  crusher  wliicii  reduced  it  to  ballast  size. 
The  roadbed  was  then  excavated  to  subgrade,  by  means  of 
a  half-yard  steam  shovel.  Siv  inches  of  the  cru.shed  con- 
crete was  then  spread  on  the  subgrade  and  flu.shed  with 
sand,  after  which  the  su'-face  w-as  rolled  with  a  10-ton 
steam  road  roller. 

Ties  were  next  laid,  the  rails  placed  on  the  tie-plates, 
the  joints  bolted  temporarily  and  the  rails  spiked  to  gage. 
A  maxinnim  variation  of  ^V  in.  was  permitted  from  the 
standard  of  4  ft.  8^2  in.  Straight  rails  and  track  special 
work  were  hauled  to  the  job  by  four-horse  trucks,  and  ties 
and  smaller  materials  by  auto  truck.  All  rail  bending  to 
horizontal  and  vertical  curves  vvas  done  by  the  contractor, 
some  in  tlic  Held  liy  means  of  a  hydraulic  rail  bender 
operated  by  a  hand  jninip,  and  some  liy  jiower  machines 
at  the  rolling  mills  or  railroad  shops. 

After  the   rails  were  spiked,   the   track   was   raised  to 
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grade  and  2  in.  of  ballast  tamped  under  the  ties.  The 
joint-])lates  were  removed,  the  rails  bonded,  the  joint- 
plates  re])laced  and  fastened  permanently,  and  the  tie- 
rods  put  in  place.  Such  drilling  and  reaming  as  were 
necessary  were  done  with  a  portable  electric  track  drill. 
The  aligning  and  surfacing  gang  then  adjn.sted  the  track 
to  perfect  line,  gage  and  grade.  The  space  between  the 
ties  was  next  filled  with  ballast,  the  concrete  base  for 
header  blocks  and  pavement  ])<)ured  and  the  pavement 
re]>laced. 
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One  hundred  and  twenty-live  new  tars,  costing  $T200 
each,  have  been  purchased  for  the  Municipal  Railway. 
They  are  of  what  is  called  the  California  seniisteel  type, 
17  ft.  1  in.  long  over  bumpers,  9  ft.  21/0  in.  wide  and  11 
ft.  8  in.  high  from  the  top  of  the  rail  to  the  top  of  the 
trolley  board.     They  are  of  the  same  length  as  the  cars 


Icr  system  has  been  installeil,  and  a   vacuu 
cleaning  the  cars. 


m  system   foi 


Fig.  3.     PnEPAKTNT,  SrncijAnE  for  Thacks  ix  Vax  N'ess  Ave 


now  in  use  on  the  Geary  St.  line,  but  of  greater  width 
and  will  accommodate  luore  passengers.  Being  of  iiii- 
proved  structural  design  they  are  lighter  in  weight,  which 
tends  toward  reduction  of  maintenance  costs. 

All  of  the  structural  parts  of  the  car,  up  to  the  window 
sills,  are  of  steel  and  so  formed  as  to  give  extreme  rigid- 
ity with  a  minimum  of  weight.  The  construction  above 
the  window-sill  line  is  of  the  finest  grade  of  California 
wood.  The  roof  is  notable  in  that  no  inner  lining  is  pro- 
vided, the  roof  boards  being  of  white  cedar,  which  was 
purchased  in  San  Francisco  liy  the  car  builders  and 
shipped  east  to  the  factory.  This  wood  was  selected  for 
grain  and  color  and  has  been  varnished,  presenting  a  very 
pleasing  appearance  and  at  the  same  time  reducing  the 
weight  of  the  roof  structure  without  sacrificing  anything 
in  the  way  of  strength. 

The  motor  equi])ment  consits  of  four  box-frame  (iO- 
hp.,  600-volt  inclosed  interpole  motors  with  multiple-unit- 
switch  control.  This  apparatus  was  nuide  by  the  Westing- 
house  company.  The  cars  can  rapidly  l)e  brought  to  full 
sf)eed  and  have  sufficient  power  to  surmount  heavy  grades 
at  a  nornuxl  speed.  The  motor  equipment  enables  the  cars 
to  outclass  those  of  the  private  corijoration  by  3  niin.  in 
the  trip  from  Market  St.  to  the  Clitf  House. 

The  air-brake  ecpiipment  (straight-air  type)  has  special 
additional  features  as  emergency  safety  devices.  A  valve 
is  installed  under  the  car  which  will  automatically  set 
the  brakes  in  the  event  of  any  of  the  air-brake  pipes  or 
appurtenances  being  (lisal)if(!.  At  each  en<l  of  the  car, 
within  reacii  of  the  coiiductDr,  is  ;in  ailditional  enicrgeiuy 
11  ir  valve. 

For  housing  the  muni(i|)al  cars,  two  reinforced-con- 
cretc  barns  have  l)een  provided.  One  is  located  at  (ieary 
St.  and  Presidio  Ave.,  the  other  on  Hampshire  St.  at  17th. 

The  overall  outside  dimensions  of  the  (ieary  St.  barn 
are  275  and  .'5I.'{  ft.  It  is  capable  of  accommodating  l.'U 
cars.  Th«!  Hampshire  St.  Iiarn  is  ^OOx.'iH'i  ft.  overall, 
with  two  stories,  each  caiiabh!  of  accotumodating  DO  cars. 
A  distinctive  feature  of  this  structure  is  in  the  fact  that 
botli  floors  are  provided  with  rejjair  pits  for  the  entiro 
length  of  the  trackage.     A  complete  lire-|)rotection  sprink- 


Ot*i;i!ATIO.\ 

Di'spitc  tlie  predictions  of  opponents  of  municipal  own- 
ershij)  that  the  railways  the  city  proposed  to  build  could 
not  be  operated  on  a  paying 
basis  alongside  the  jirivately 
controlled  lines,  during  the 
first  two  years  of  operation 
the  municipal-railway  system 
lias  proven  an  excellent  invest- 
ment. The  income  has  been 
sufficient  to  defray  operating 
expenses  and  depreciation 
costs,  to  provide  a  sinking  fund 
for  the  bonds,  and  to  pay  for 
needed  extensions  to  the  sys- 
tem, as  well  as  purchase  the 
physical  structures  and  equip- 
ment of  a  heretofore  privately 
operated  street  railway. 

The  keynote  of  this  success 
has  been  the  elimination  of 
]i()litics  and  the  adherence  to  strict  business  principles  in 
the  management  of  the  roads.  Before  organizing  the 
operating  force,  the  ^layor  requested  the  Chairman  of  the 
Public  Utilities  Committee  of  the  Board  of  Supervisors 
to  investigate  the  qualifications  of  men  available  for  the 
position  of  Superintendent  and  recommend  the  most 
suitable  candidate.  The  Chairman  of  the  Public  Utili- 
ties Committee  recommended  a  man  personally  unknown 
to  any  of  the  city  officials,  except  by  reputation.  His  se- 
lection was  decided  solely  on  the  recommendations  of 
street-railway  officials  whose  judgment  could  be  relied 
on.  The  Assistant  Superintendent  and  blaster  ?.Iechanie 
were  appointed  on  the  reconnnendation  of  the  Superin- 
tendent wlio  selected  them  on  a  strictly  merit  ba«is.     All 


I'm.   I.     Ti;a(  K   Laving  i-ok  Munuii-al.  li\. 

other  employees  were  appointed  from  a  I'ivil-service  list 
in  their  order  of  standing  so  that  the  operation  of  the 
road  is  absolutely  unhampered  by  politii'S. 

Rc<piirements  of  the  Interstate  Ccuumerce  Connui-- 
sion  were  strictly  adheri'd  to  in  adopting  a  system  of  ac- 
counts for  tiie  municipal  lines.  For  the  (Iscal  year  eiul- 
ing  .lime  :'.(),  l!t|  I,  the  results  of  the  (ieary  St.  division 
were  A:-  follows  : 


Kfliniaiv    IS.   nil.". 
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The  ;^ervice  on  the  Geary  St.  road  is  admitted  to  be  the 
most  .satisfactory  in  the  city.  Between  the  Ferry  and 
Van  Nes.s  Ave.,  cars  are  operated  on  a  lieadway  of  1 
niin.  13  sec.  durin<i  the  rush  hour,  and  from  Van  Ness 
to  the  Beach  on  a  lieadway  of  1  niiii.  '■)2  sec.  ilany  resi- 
dents in  the  district  toward  the  westerly  end  of  the  road 
habitually  walk  across  the  tracks  of  the  privately  owned 
street  railroads  to  Geary  St.  in  order  to  patronize  tlie 
iiumicipal  cars,  stating  that  the  time  saved  in  reaching 
the  business  district  more  than  repays  the  additional  ef- 
fort required.     On  tiie  Union  St.  road,  the  service  has 


liiTii  I  i«n-iilinilil\  im|ir(i\i'(l,  cs|ii'(iiilly  on  thai  portion 
liclwccii  \'an  Ness  .\vc.  and  Stcincr  St.,  .since  the  city 
undertook  ilH  operution.  The  cars,  liowever,  are  old  and 
till'  ;;rMdc.s  are  sleep  and  objectionable;  the  autlioritieK 
conlcinplate    replacing    the    curs    with    new    stock    of    a 


l''i(;.  (I.  One  ok  the  New  Cai!s  ok  the  MrNicii-.M,  Kv. 

iiiiiir  niuilrin   l\pi-Ml    ll arlic.sl   possible  moment.     The 

siip|inrl  which  has  been  gi\('n  to  the  miinici|)al  roads 
by  the  tiaxeliiiL:  public  has  been  highly  gratifying  and  in- 
dicate,- a  liJLih  appreciation  iiy  (lie  citizens  of  San  I'Van- 
ci.sco  of  the  elforts  of  tlie  railway  ollicials  lo  furnish  ade- 
(piate  ser\  iee. 

Ill  r()n>t  nii-l  iiig  llie  iiiiiiiiri |)al  system,  the  City  lOngi- 
iieer  ileriile.-  all  iiialters  of  |ii)licy  and  design.  His  po- 
sition is  aiialoiioiis  to  General  Mam.ger  of  a  privately 
owneil  system.  The  ( 'oiisii It i iig  .Mechanical  Engineer  is 
respoiisihie  for  the  preparation  of  ])hins  and  specifications, 
apportioniiieiit  of  liiiaiiees  anil  all  work  preliminary  to 
jiiirehasiiig  material  ami  awanliiig  contracts.  The  Chief 
Assistant  City  Kngiiicer  has  charge  of  the  construction 
of  the  lines  and  the  payment  to  contractor  of  the  jjrogre.ss 
installments    i'or    the    work.      Frequent    conferences    be- 
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tween  these  three  officials  and  the  Superintendent  tend 
to  a  coordination  of  the  constrnction  and  operating  de- 
partments. 

That  street  railways  can  he  huilt  and  operated  hy  a 
municipality  in  an  efficient  manner  and  without  beins: 
made  the  plaything  of  politicians  has   been  abundantly 


remarkable  effect  which  street  railways  may  have  on  the 
distribution  of  population.  No  private  company,  unless 
it  owns  large  areas  of  land  in  the  vicinity  (as  did  the 
Eealty  Syndicate  when  it  undertook  the  development  of 
the  suburbs  of  Oakland),  can  afford  to  construct  stn^et 
railways  for  any  considerable  distance  into  uninhabited 


Fig.  8.     The  Ge.u;v   St.   MuMcirAL  C.vi;  Bakn 


proven  in  San  Francisco.  Continued  freedom  from  polit- 
ical interference  will,  of  course,  depend  largely  upon  the 
vigilance  of  the  people.  The  friends  of  municipal  owner- 
ship see  reasons  to  hope  that  this  vigilance  will  continue 
to  be  exercised,  first  in  the  fact  that  a  large  part  of  the 
public  comes  into  daily  contact  with  the  street  railways 
and  will  immediately  notice  any  evidence  of  mismanage- 
ment and,  secondly,  in  the  evidence  which  is  already  ap- 
parent that  the  citizens  of  San  Francisco  are  immensely 
proud  of  their  municipal  railroads  and  firmly  determined 
to  make  them  a  continuing  success.  Of  course,  it  cannot 
be  maintained  that  the  city,  which  under  its  charter  is 
required  to  pay  its  platform  men  not  less  than  ^Ti/j*^- 
per  hr.  as  against  ."JOc.  paid  by  the  United  Railroads, 
can  operate  a  street  railway  as  cheaply  as  can  a  private 
corporation.  On  the  other  hand,  no  private  corporation 
can  .secure  the  money  necessary-  to  construct  street  rail- 
ways nearly  so  cheaply  as  can  the  city.  In  this  connec- 
tion, it  is  interesting  to  note  that,  while  the  48  miles  of 
single-track  street  railroad  which  the  city  will  own,  when 
the  roads  now  under  construction  are  finished,  will  have 
cost,  with  their  equipnu'nt.  approximately  $110,000  per 
mile  of  track,  the  United  Rairoads  are  cai)italizcd  for  ap- 
proximately $3.")0,000  per  mile  of  track. 

While  the  discussion  of  the  wisdom  of  the  city  engag- 
ing in  the  construction  and  operation  of  street  railways 
has  been  confined  almost  entirely  to  the  question  of 
whether  such  operation  will  or  will  not  pay  a  profit  into 
the  City  Treasury,  there  is  a  larger  and  far  more  impor- 
tant question  involved.  That  is  the  effect  which  the  con- 
struction of  the  street  railways  may  have  ujioii  the  hea!t!i 
and  happiness  of  the  citizens.  Viewed  in  the  narrow  light 
ol'  |iossil)le  |)ro(its  theri'  is  room  for  speculation  a>  to  the 
wisdom  of  niuniiipal  ownership  but  wiicn  consideration 
is  given  to  the  possibilities  of  developing  the  city,  open- 
ing np  the  outlying  districts  for  residential  purposes  so 
as  to  provide  healthful  and  attractive  habitations  for  the 
peo[ile.  there  can  be  little  «pu'stion  of  the  advisability  of 
the  I'ityV  engaging  in  this  sort  of  enter|)rise. 

Anyone  who  will  spend  half  a  day  on  the  out-kirts  of 
ntlV  citv  of  colisiilciable  si/c,  will    be   inipressed   with    the 


districts,  for  the  very  simple  reason  that  such  railroads 
cannot  be  expected  to  pay  even  their  operating  expenses, 
much  less  a  profit,  for  a  great  many  years.  A  city,  how- 
ever, is  in  a  different  position,  for  the  construction  of  a 
street  railway,  provided  reasonable  judgment  is  used  in 
its  location,  results  in  an  immediate  increase  in  the  value 
of  property  adjacent  to  it  and  a  consequent  increase  in 
the  taxes  paid  into  the  city  treasury  by  the  property  own- 
ers— to  say  nothing  of  the  intangible  but  none  the  less 
important  advantages  of  better  housing  conditions  and 
increased  population.  Long  before  the  street  railway  could 
pay  a  profit,  the  money  paid  into  the  treasury  in  the  fonn 
of  taxes  more  than  offsets  the  money  paid  out  in  the  form 
of  operating  expenses. 

The  manner  in  which  the  construction  of  such  de- 
velopment roads  should  be  financed  is  worthy  of  serious  .- 
consideration.  It  seems  not  tinreasonable  that  tlie  own- 
ers of  real  estate  affected  should  ]iay  over  at  least  a  part 
of  the  enhanced  value  of  their  lands  since  they  reap  the 
more  immediate  profits  from  the  enterprise.  The  ques- 
tion, however,  is  too  big  to  be  more  tlian  suggested  in 
such  a  paper  as  this. 

The  48  miles  of  railway  which  San  Francisco  now 
owns  or  is  constructing  were  located  with  a  view  to  their  ^ 
utilization  as  the  nucleus  for  a  comprehensive  system 
which  may  be  eventirally  extended  into  the  outlying  dis- 
tricts— without  terminals  in  the  retail  and  business  dis- 
tricts, which  woidd  be  of  little  if  any  use  to  anyone.  It  is 
the  hope  of  the  authorities  to  extend  these  roads,  in  the 
near  future,  into  uninhabitated  sections  of  the  city  for 
the  purposes  sugu'ested. 


The  "Jltin-y"  linn  Indiintry,  whlph  was  IntrotUlCPcl  Into  San 
Kranrisco  about  I>tH-.  1.  I'.'ll,  is  l)eooinliiK  ([Ulte  ii  factor  in 
tlit>  way  of  city  tnmsiiortatlon.  Already  '<  has  made  Its 
presence  felt  by  the  street  car  companies  and  promises  to 
develop  Into  n  competitor  In  the  near  future.  One  factor 
which  will  lie  n  benetU  to  San  Kranelsco  will  be  the  Increased 
transportation  facilities  whieli  these  buses  will  furiiLsh  to 
the  ranania-l'aeltlc  Kxposltlon  uround-s.  The  fare  charged  In 
the  same  as  on  the  local  street  curs  and  the  distance  over 
which  the  passentjer  can  he  transported  Is  approxhuutely 
three    lullis    for    a    shmle    fair 


Fcliiiiarv    IS,   111  IT) 


K  N  (i  I  N  !•:  !•:  IM  .\  (i      N  K  W  S 


.35jr> 


ILeiynii&i^   a   Svilbiniier^ed    Sewer 
Otuitlet  At  Sam  Francisco 

All  iiMiiMial  iiictliuil  lias  liiM'ii  ailiiptcij  I'm-  laying  tlu! 
Haki'i's  IJi-acii  mil  fall  m-wit  di-si  rilu-d  mi  |ia;:i'  .107  of  this 
i.>sin'.  Tlu'  usual  iiu'IIkhI  is  to  usi-  a  imr;;*'  with  an  iii- 
iliiu'd  ini(lli>  on  wliicli  scimrati'  iiiju'  U-n^jtlis  arc  ton- 
ni'iti'il,  caiki'd  and  lowt-rcd  as  I  lie  liar;,'*'  is  moved  for- 
ward. It  was  di'iidi'd  Itv  llic  coiilraitor  that  a  more!  cto- 
I'Kiiiical  way  would  In-  to  lay  this  jiiju'  in  a  stniif,'ht  lino 
just  ahovt'  lii;:h-tidi'  mark  and  iniiallcl  to  thi>  water's 
nlge.  jiour  and  talk  the  joints,  seal  the  (wo  ends,  huoy 
tlie  whole  line,  float  it  into  its  position  at  ri^dit  an;,des 
to  the  shore,  and  then  remove  the  huoys  and  allow  the 
]ii|>e  to  settle  to  its  liiiiil  |Misilioii. 


to  llaiij^'e  eollarH  around  tlie  |ii|ie  liy  lour  -J/i-iii.  holts. 
Hi'tween  the  hoard  eover  and  the  pipe  ends,  cardhoan! 
;.:askets  were  inserli'd  to  insure  against  leaka^^e. 

For  the  reason  previously  statcul,  the  pipe  was  first 
laid  close  to  the  mean  hi|;h-water  mark.  On  the  evening: 
(d'  Dee.  .'K),  I!M  I,  when  almost  all  |)reparati()ns  lor  laiiiich- 
iii;,'  were  complete,  a  severe  storm,  aecompanitid  hy  an  iiii- 
usually  hi;:h  tide,  moved  the  pipe  from  its  orij^inal  ptjsi- 
tion     into  the  curves  shown   in    Fi;,'.  2. 

The  whole  eon(if,niration  of  the  Ix^acli,  which  is  of  loose 
sanil.  was  chan;,'ed  hy  this  storm.  The  existing  pijio, 
which  had  heretofore  stood  as  an  ohstruction,  was  covered 
hy  some  I  ft.  of  sand,  so  that  it  was  possilile  to  straij,'!iten 
the  |iipe.  at  the  same  time  moviiii,'  it  hack  to  a  saf(!r  dis- 
laiirc.     hue  to  the  llcxihihty  of  th(,'  joints  it  was  not  nec- 


M.vKixti  Heady  to  Launch  Fk;.  2.     Ekkect  ov  Storm   befoke  Lauxciiixg 

(LayliiK   the   Baker's   Beach   Outfall   Sewer   at   San   Francisco) 


For  this  i)urpo.se  (see  Fig.  1)  8x8-in.  timl)ers  50  ft.  in 
length,  spaced  at  intervals  of  24  ft.,  were  laid  at  right 
angles  to  the  water  line,  to  serve  as  skids.  On  each  skid 
an  S.x8.\30-in.  cradle  runner  was  placed,  the  18-in.  hall- 
md-socket  joint  pipe  laid  over  these,  and  the  joints  poured 
and  calked.  The  skids  extended  shoreward  from  the  aver- 
age high-water  mark,  the  intention  heing  to  lay  the  pipe 
well  above  the  highest  high  tide.  Due  to  an  existing  pipe 
that  terminated  half  way  between  mean  high  tide  and  ex- 
treme high-tide  marks,  it  was  impossible,  for  the  first  at- 
tempt, to  lay  the  i)ii)e  as  far  inland  as  w^as  desirable  to 
avoid  interference  from  unusually  high  tides. 

When  all  the  joints  had  been  thoroughly  calked  a 
"straightback"  made  up  of  6x8-in.  timbers,  was  laid  along 
the  top  of  the  pii)e  and  securely  attached  to  it  with  No.  8 
wire.  This  straightljack  was  securely  stiffened  where  the 
timbers  joined,  .so  that  it  would  hold  the  pipe  in  a  straight 
line  while  it  was  being  floated  into  place.  Sixty-two  12- 
fl.  i)ipe  lengths,  or  a  total  of  ",  !4  lin.ft.,  were  tiuis  se- 
( ured. 

The  weight  of  each  length  of  pipe  was  a})proxinuUely 
2-tOO  lb.  and  its  disi)lacement  when  submerged  would  be 
2-1  cu.ft.  Hence,  since  the  line  was  sealed,  a  buoyant 
force  of  only  900  lb.  per  pipe  length  was  necessary  to 
prevent  submersion.  Four  oil  barrels  each  with  a  capacity 
of  60  gal.,  or  a  displacement  submerged  of  8  cu.ft.,  were 
attached  to  each  pipe,  furnishing  an  additional  buoyant 
force  of  2000  lb.  per  length. 

Board  covers  .30  in.  sq.  and  2  in.  thick  were  used 
to  seal  the  ends.     Both  of  tliese  were  securely  fastened 


essary  to  remove  the  lead,  but  only  thorougldy  to  recalk 
each  joint  after  the  pipe  had  been  straightened. 

Preparations  for  launching  the  pipe  are  almost  com- 
plete, and  the  result  of  the  experiment  will  be  watclied 
with  interest  and  later  reported  in  Exgixeeking  News. 

.Asa  ^cI&iao'wrlledl^ffinieEaft  fto  ^Thxe 
Gnts^  Eira^flEaeernimg  F©2°ce 

Tlw  present  CUij  Engineer,  M.  M.  O'Shaughnes.'^y, 
vi.slies  to  pay  tribute  to  tlie  unselfish  and  conscientious 
work  of  Marsden  Manson,  Ids  predecessor  in  office,  who 
was  identified  during  a  very  trying  period  with  the  in- 
ception of  many  of  the  herein  described  projects;  also 
to  Loren  E.  Hunt,  Chief  Assistant  City  Engineer,  and 
T.  W.  Ransom,  Consulting  Mechanical  Engineer;  and  to 
the  members  of  his  staff,  wliose  devotion  to  their  duties 
and  the  city's  welfare  the  public  should  remember  with 
gratitude. 

'^. 

Illumination    Featuren   uf   tlie   Panania-Puciflc    Exposition.— 

The  illumination  of  the  ranarna-I'acific  Kxi)Osition  will  have 
the  unique  feature  of  being  almost  entirely  by  indirect  light. 
Over  900  searchlights  will  be  used  for  this  purpose.  A  bat- 
tery of  36-in.  searchlights  will  be  operated  from  a  replica 
of  Morro  Castle  built  on  the  outer  arm  of  the  yacht  harbor. 
This  will  be  one  of  the  main  sources  of  night  light.  Several 
palaces,  notably  Festival  Hall,  will  have  powerful  searchlights 
concealed  in  pits  below  floor  level;  and  in  the  Palace  of  Hor- 
ticulture the  rays  will  be  thrown  through  revolving  colored 
screens,  each  color  change  re<iuiring  4S  sec,  producing  a  con- 
stantly shifting  opalescent  effect  upon  the  glass  of  the  great 
dome,  which  is  182Vi>  ft.  in  height  and  ir>2  ft.  wide,  being  the 
largest   hemispherical   dome  of  glass   ever  constructed. 
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syXOF^IS — Tlie  preceding  -37  iia(/cs  are  derated 
to  those  municipal  engineering  works  of  the  City 
of  San  Francisco  which  are  under  the  direction  of 
the  city  engineering  deiiartnient.  The  two  other 
notable  San  Francisco  engineering  works  descrihed 
hrhur  (ire  under  other  jurisdiction. 

Tlh©    IlBiiap!r©^©inaeEa<t    ©IT    S^ira 


Bv  Jekomk  XK^^•MA^•* 

To  prepare  for  an  expected  imivase  in  maritime  com- 
nieroe  resulting  from  the  opening  of  the  Panama  Canal, 
San  Francisco  has  been  busily  engaged  in  improving  its 
water  front  and  providing  commodious  modern  docks. 
The  construction  includes  a  modern  sea  wall,  piers  and 
ferry  slij)s,  and  an  extension  of  the  State  Belt  railroad 
from  the  Embarcadero  to  the  grounds  of  the  Panama- 
Pacific  PLxposition. 

The  recently  constructed  sea  wall  (Fig.  1)  differs  from 
the  previously  existing  structure  in  that  the  rock  wall 
is  higher  and  placed  at  the  easterly  curb  lines  of  the  Em- 
barcadero (iO  ft.  back  of  the  waterfront  line,  which  gives 
a  greater  depth  of  water  at  the  edge  of  the  bulkhead 
and,  as  the  concrete  retaining  wall  is  located  at  the 
crest  of  the  rock  embankment,  affords  the  additional  ad- 
vantage of  a  \iniform  foundation  for  the  bulkhead  pave- 
ment. Such  a  uniform  foundatii)n  will  prevent  the  un- 
equal settlement  that  has  been  observed  in  some  of  the 
bulkheads  jireviously  constructed,  in  which  the  outer  27 
ft.  of  pavement  rests  on  the  concrete  slab,  and  the  inner 
33  ft.  on  an  earth  fill.  The  new  concrete  retaining  wall, 
shown  in  Fig.  1,  is  carried  13  ft.  below  City  Base,  in- 
stead of  30  ft.  as  heretofore,  making  it  possible  to  de- 
posit all  concrete  in  the  dry,  instead  of  partially  under 
water.  The  bottom  rests  on  wooden  piles,  cut  off  at  low 
water,  surrounded  by  rock,  and  consequently  not  liable 
to  decay  or  exposed  to  the  attack  of  the  marine  borers. 
The  deck  is  supjiorted  by  rein  forced-concrete  piles  1(5  in. 
square,  driven  through  the  rock  end)ankment.  In  order 
to  a\oid  shattering,  the  ti])s  were  shod  with  steel. 

On  account  of  the  mud  l)ottoni  on  which  the  rock  wall 
rests  it  was  considered  advisal)le  to  provide  for  possible 
future  settlement  l)y  constructing  the  deck  of  the  bulk- 
head wharf  of  steel  beams,  carrying  a  pavement  of  plank 
covered  with  asphalt.  If  necessary  the  deck  can  later 
l)e  raised,  the  steel  protected  with  coiurete  and  the  ])lank- 
ing  replaced  with  a  concrete  slab. 

Before  jtreparing  the  plans  for  new  ])iers  the  (piestion 
of  the  most  suital)le  type  of  const riution  was  thoroiighly 
discussed.  It  was  finally  decided  that  the  use  of  creo- 
soted  piling  in  certain  <ascs  would  l>e  preferable  to  the 
exclusive  use  of  reinforced  concrete,  which  has  been 
adopted  where  deemed  practicaiile.  Factors  inlluencing 
tlii>  decixion  were:  the  great  depth  of  nnid  along  cer- 
lain   portions  of  the  water   front   entailing  excessive  ex- 
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penditure  for  concrete  construction  on  account  of  the 
ditlicnlty  of  providing  siiitable  foundations ;  the  urgent 
necessity  of  being  immediately  prepared  for  the  opening 
of  the  Panama  Canal ;  the  constant  changes  in  vessels 
and  freight-handling  methods  and  the  consequent  proba- 
bility of  alterations  in  the  near  future  to  meet  new  con- 
ditions ;  and  last  but  not  least,  the  uncertainty  among 
engineers  regarding  the  probable  life  of  reinforced  con- 
crete under  the  action  of  sea  water.  A  commission  of 
engineers  appointed  by  the  ilaritime  Affairs  Committee 
of  the  Chamber  of  Commerce  to  investigate  this  question 
concurred  in  the  decision. 

Float  observations  at  the  northern  portion  of  the  front 
disclosed  the  existence  of  a  very  strong  tidal  current  in 
this  vicinity.  As  this  might  endanger  wooden  pile 
striictures  it  was  decided  to  build  of  concrete  the  three 
nu)st  exposed  piers  of  the  seven  contemplated  for  this 
section,  that  these  might  act  as  breakwaters  and  deflect 
the  current  eastward  away  from  the  shore.  Therefore 
Piers  2!),  39  and  35  are  of  reinforced  concrete,  the  first 
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two  supported   l)y   large  concrete  cylinders  and   Pier  35 
l)y  concrete  piles. 

Pier  3!)  (Fig.  3),  which  is  typical  of  the  reinforced- 
concrete  type,  is  938  ft.  in  length  and  1 10  ft.  wide.  The 
substructure  consists  of  rein  forced-concrete  cylinders  3 
and  31/2  ft.  in  diameter,  carried  down  from  10  to  14 
ft.  below  the  dredge  liiu\  and  supported  on  wooden  piles. 
The  di-ck  constnution  is  of  the  usual  transverse  girder, 
longitudimil  beam-and-slal)  tyi>e  with  a  center  driveway 
and  a  railroad  track  on  each  side  of  the  pier,  the  easterly 
track  being  flush  and  the  westerly  oiu'  depressed.  The 
]>avement  consists  of  wood  blocks  in  the  driveway  and  as- 
j)halt  on  the  remaimler  of  the  deck.  Fenders  are  of  the 
suspended  type.  The  superstructures  will  consist  of  a 
two-sti>ry  steel  and  concrete  shed,  with  a  bulkhead  build- 
ing ])rojecting  to  within  15  ft.  of  the  curb  liiu'.  The 
building  will  contain  the  olVices,  waiting  rooms,  baggage 
elmtes  and  elevators  for  the  accommodation  of  passengers 
lor  whnsi-  service  the  pier  will  \iltinuitely  In-  used. 
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A  good  example  of  the  wooden  eonstniclioii  is  I'icr  1 1. 
This  is  1081  ft.  in  length  and  200  ft.  wide.  sui)i)orted  on 
ireosoted  i^iling,  with  a  tindtcr  deck  ninl  hvo  snrfacc 
traeks.  the  eenter  driveway  i)a\ed  with  Ijiluniinous  con- 
crete and  the  cargo  space  at  the  sides  witli  asjjhalt.  The 
fender  line  is  of  creosoted  i)iles  protected  hy  Oregon 
])iMe  sheathing  extending  to  below  low  water.  Unlike 
most  of  the  piers  of  similar  type  no  shed  will  l)e  erected 
over  this  structure,  which  will  be  used  for  hunl)er.  struc- 
tural steel  and  the  like. 

All  new  piers  are  provided  with  at  least  one  track,  and 
generally  with  two,  one  on  the  surface  and  one  depressed. 
Provision  is  nuule  for  the  possible  future  installation  of 
cranes  for  handling  freight  by  l)uilding  the  substructure 
and  shed  columns  heavy  enough  to  carry  them.     Doors 

Fnni-  of  Curb'^        ^^^j.  Wall  '■"  '^c^^r  Fron+Vne 


arc  of  ani|)lc  size,  usually  2;^  ft.  high  and  20  ft.  wide, 
and  ccpiipped  with  sici'l  nilling  shutters,  which  po.ssess 
tiic  advantage  of  easy  operation,  durability  and  low  main- 
tenance cost. 

To  add  to  the  attractiveness  of  the  waterfront,  the  old 
ngly  type  of  shed  has  been  ai)andoned  and  an  adaptation 
of  the  Mission  style  of  architecture  (Fig.  2)  chosen  for 
the  superstructure  of  piers  south  of  j\Iarkct  St.  Those 
north  of  the  Ferry  Depot  have  been  designed  on  the  lines 
of  tlie  Clielsea  ])icrs  in  New  York. 

Belt    Iiailhoai) 

A  most  imi)ortant  adjuiu't  to  the  docks  is  the  Belt 
Eailroad,  which  is  operated  by  the  State  to  handle  the 
commerce  of  the  water  front.     A  decided  improvement 
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in  operating  conditions  was  effected  by  buildini;-  a  3i)00 
ft.  extension  across  the  northern  and  southern  divisions. 

Difficulty  was  experienced  in  its  construction  in  front 
of  the  Ferry  Depot,  where  the  foundation  is  a  sand  fill 
over  timber  platform  beneath  the  nuid  line.  The  timber 
platform  is  supported  by  pile  bents  spaced  too  far  apart 
to  carry  trains  safely.  It  was  necessary  for  a  distance  of 
390  ft.  to  trench  the  street,  drive  the  required  additional 
piles  and  lay  a  new  plank  platform  to  retain  the  sand. 

An  equally  important  extension  was  from  the  foot  of 
Powell  St.,  its  former  northerly  terminus,  to  the  Govern- 
ment Transport  Docks  at  Fort  Mason,  and  the  grounds 
of  the  Panama-Pacific  Exposition.  This  necessitated 
a  tunnel  1500  ft.  in  length  under  a  portion  of  the 
Fort  ^lason  ililitarv'  Reservation.  The  tunnel  is  con- 
crete lined  throughout,  with  a  clear  width  of  17  ft.  and 
a  clear  height  above  the  top  of  the  rail  of  22  ft.  At 
the  westerly  end,  concrete  retaining  walls  extend  from 
the  portal  for  250  ft.,  their  object  being  to  save  as  much 
ground  as  possible  for  the  use  of  the  military  post. 

TS^e  Preseiat  Water°StLappIy  of 
S&im  Frsisiiclsco 

Hydraulic  engineers,  visiting  San  Francisco  for  the 
first  time,  will  be  much  interested  in  the  properties  and 
structures  of  the  Spring  Valley  Water  Co.,  which  is  at 
present  supplying  to  the  city  42,000,000  gal.  daily.  A 
two-day  automobile  trip  can  be  arranged  to  include  the 
city  distributing  system,  the  more  important  watersheds 
and  reservoirs,  the  pumping  stations,  the  filter  galleries 
whence  a  supply  is  obtained  from  the  ])liocene  gravels,  and 
the  Calaveras  Dam,  the  largest  earth  embankment  ever 
designed,  which  is  now  in  course  of  construction  and  was 
fully  described  in  Exgixeerixg  News  of  Oct.  1,  1914. 

In  the  early  fifties,  when  San  Francisco  was  still  a 
village,  its  water-supply  was  obtained  from  shallow  wells 
on  the  premises  of  the  inhabitants.  Later,  tanks  were 
filled  in  Marin  County,  conveyed  by  barge  across  the  Bay 
and  the  water  then  distributed  by  carts  in  San  Francisco. 
In  1857  the  San  Francisco  Water-Works  was  incorporated 
and  a  year  later  developed  a  supjdy  on  Lobos  Creek,  a 
small  stream  on  the  northwest  slopes  of  the  Presidio  Hills. 
A  small  diverting  dam  was  built  across  the  creek  and  di- 
rected the  flow  into  a  flume  which  skirted  the  shores  of 
the  (Jolden  Gate,  passed  through  tunnels  under  Fort  Point 
and  Fort  Mason,  and  discharged  into  a  sump  near  the 
north  end  of  Van  Ness  Ave.  Thence  it  was  pumped  to 
the  Francisco  St.  Reservoir,  at  an  elevation  of  134  ft., 
anil  to  the  Lombard  St.  Re.xervoir,  at  an  elevation  of  303 
ft.,  whence  it  flowed  into  the  distribution  mains. 

In  1858  the  Spring  Valley  Water-Works  ()l)tainc(l  a 
<  iiarter  from  the  State  Legislature,  and  in  IHtJO  developed 
n  supply  in  San  Mateo  County,  on  Pilarcitos  Creek, 
whence  it  l)rought  2,000,000  gal.  daily  to  San  Francisco. 
The  Pilarcitos  {{eservoir,  wiiicli  has  a  capacity  of  950  mil- 
lion gallons,  was  formeil  by  the  construction  of  a  clay  tlani 
90  ft.  high,  with  a  puddle  core.  The  area  of  the  tril)utary 
watershe<l  is  5.2  sq.mi.  The  elevation  of  high  water  in 
the  reservoir  is  (197  ft.  above  mean  tide.  At  jjresent 
water  is  taken  from  Pilareifos  through  a  redwood  tlunie 
coniliiit,  two  conerete-liiieil  tunnels  and  a  30-in.  wrought- 
iron  pipe  line,  to  San  Andreas  Ueservoir,  wliicli  has  been 
formed  by  the  eonstruction  of  an  earth  emimnknient  sim- 
ilar in  design  and  dimensions  to  the  INIarcifns  Dam.     Ue- 


sides  the  water  from  Pilarcitos,  San  Andreas  Reservoir 
receives  the  runotf  from  a  catchment  area  of  7.G  sq.mi. 
Its  capacity  is  ()230  million  gallons  and  it  is  directly  con- 
nected to  the  College  Hill  distributing  reservoir,  of  which 
the  elevation  is  255  ft.  Through  a  bypass  at  Baden,  water 
from  San  Andreas  Reservoir  may  be  diverted  to  the  cen- 
tral pumps,  and  thence  lifted  to  Lake  Honda,  at  an  ele- 
vation of  3(55  ft. 

The  Crystal  Springs  Reservoir,  which  adjoins  San  An- 
dreas and  Pilarcitos,  has  a  watershed  of  22.5  sq.mi.  Here 
over  19,000  million  gallons  are  impounded  by  a  concrete 
dam  145  ft.  in  height,  with  a  crest  length  of  600  ft.  The 
dam  was  so  designed  that  the  height  can  be  increased  to 
190  ft.,  when  45.000  million  gallons  will  be  impounded 
in  years  of  heavy  rainfall. 

Lake  Merced,  with  a  watershed  of  T14  sq.mi.,  in  the 
southwest  corner  of  San  Francisco  County,  supplies  2,000,- 
000  gal.  daily.  The  quality  of  the  water  is  inferior  to  that 
from  the  San  Mateo  watersheds  above  mentioned.  From 
the  combined  peninsula  reservoirs  21.000,000  gal.  are  now 
ijeing  supplied.  An  additional  21,000,000  gal.  is  brought 
from  Alameda  County  through  two  IG-in.  and  two  22- 
in.  submarine  pipes  under  San  Francisco  Bay. 

The  Alameda  supply  is  ol)tained  from  Livermore  and 
Sunol  valleys,  which  were  formed  by  faidts  in  the  earth's 
surface,  later  filled  with  pliocene  gravels  by  stream  flow. 
The  gravels  are  covered  by  an  impervious  clay  cap  and  an- 
nually replenished  by  several  Coast  Range  streams.  The 
water  is  collected  in  large  filter  galleries  and  wells  and 
pumped  into  the  Sunol  Aqueduct,  through  which  it  is  con- 
veyed to  a  concrete  receiving  basin  near  Niles,  at  an  ele- 
vation of  180  ft.  Thence  it  flows  by  gravity  through 
a  3G-in.  wrought-iron  pipe  to  the  bay  shore,  under  the 
bay,  through  the  four  submarine  pipes  above  described, 
which  connect  to  a  3()-in.  pijie  on  the  San  Mateo  shore. 
It  then  passes  through  the  Ravenswood  and  Belmont 
pumps  to  the  various  distributing  reservoirs  in  the  city. 

Included  in  the  Alameda  system  are  the  undeveloped 
watersheds  tributary  to  Arroyo  Valle  and  San  Antonio 
Creek,  and  also  the  Calaveras  Valley  which  is  now  being 
converted  into  a  reservoir  with  a  capacity  of  53,000  mil- 
lion gallons,  and  has  a  tributary  watershed  area  of  135 
sq.mi.  The  combined  catchment  areas  of  San  Antonio 
Creek  and  Arroyo  Valle  are  over  180  sq.mi.  The  develop- 
ment of  the  San  Antonio  supjdy  has  been  recommended 
as  a  necessary  adjunct  of  the  Hctih  Hetchy  system. 

Owing  to  its  exceedingly  hilly  toi)ography  a  very  elab- 
orate distribution  system  lias  Ihtii  fuuml  necessary  for 
San  Francisco. 

Negotiations  are  now  pending  for  the  |uircliase  by  San 
Francisco  of  all  of  the  valuaiilc  water-producing  jirop- 
erties  and  the  distributing  system  of  the  company.  A 
careful  inventory  and  valuation  of  the  entire  system  was 
recently  made  by  the  city  engineer,  assisted  by  a  corps  of 
consulting  engineers.  On  the  basis  of  his  findings  an 
advisory  water  committee,  consisting  of  the  mayor,  the 
city  attorney,  two  members  of  the  iioard  of  supi'rvisors  and 
a  former  chief  justice  of  the  supreme  court,  recommended 
the  purchase  at  a  price  of  $3  1,500,000.  Experts  emiiloyed 
liy  the  company,  among  whom  were  .Mien  llazen  of  New 
Vork  anil  Leonard  Metcalf  of  hoston.  and  other  noted  en- 
gineers, placed  a  value  of  over  $12,000,000  on  the  property 
the  city  proposes  to  purchiKi'.  The  iioiid  election  will  be 
Ill-Id  oil   Apr.  2;,    1915. 
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.^)  W'OI'SIS — Tlir  t/rnil  iiiliriinlidnul  ixiiDsilitni 
which  is  to  lir  o/irnrd  //m'a'  irrfk'  al  Sun  Fntiicisci) 
is  Ihr  irork'  of  fiK/inrfrs.  Tlir  sliiri/  of  ils  rmilion 
i.v  hrri'  hricfli/  lohl  In/  our  of  Ihr  i'ii;/iiircrs  ii'ho  hiis 
bonir  chii'f  rrspousihilHii  for  lliis  rasl  work-.  Thrri' 
is  no  iloiihl  Ihiil  Ihr  inosl  wonilrrful  of  all  Ikr. 
rxhihils  at  San  Fruncisro  is  Ihr  I'j.rposilion  ilsrif. 
In  a  fnv  short  nionlhs  Ihr  ronslrurlire  (jrniu:^  of 
rnijinrrrs  has  Iransforinrd  an  arra  of  liilr-sirrjil 
marsh  lo  a  hraulifnl  juirk  in  whirh  risr  a  srrirs  of 
nisi  palarrs  rich  1 1)  adornrtl.  Evrrif  branch  of  rn- 
(jinrrrintj  has  conlrihuird  lo  llie  final  rrsull;  and 
thai  Ihc  rnlirr  rrposilion  has  been  finished  in  time 
and  n-ilhin  the  uritjinal  eslimale  of  lolal  cost  is  not 
Ihr  least  of  the  items  for  which  enf/ineers  mnij  well 
take  credit. 

Announcenioiit  of  tlic  siuressful  t'Oin])leti(in  of  tlic  con- 
struction work  of  tlio  I'anama-Pacific  International  lv\- 
jiosition  jirior  to  the  openiufr  day  (Feb.  20,  1915)  and  at 
a  cost  within  the  sum  set  aside  for  the  purpose,  is  certain- 
ly of  interest  to  enjiineers.     Althoui^h  the  ])rohlem  was  to 


ideal  exposition  enf,'ineerinf;  slK>uld  attain  low  cost, 
.-pi'fdy  cuinpli'lion,  sullicient  sln'n;,'tli  and  caimcity,  a 
short   life,  low  wrcikin;;  cost  and   hi;,di  Halva^e  value. 

Opportunities  for  such  a  wide  ranj^o  of  work  aH  was 
here  necessary  are  seldom  pr(!Hented  to  the;  enj^iiKjer.  A 
f,'ood  orj;anization  and  plenty  of  assistance  were  necessary 
to  cover  the  varied  licld,-.  Al  one  tiiiir  ii~  niaiiy  as  2'.i 
estinuifors,  <i(i  architectural  dral't'-men,  1  10  civil  enj^i- 
neers  and  draftsmen,  2.'i  inspectors,  M  clectri(tal  en;(ineers 
and  draftsmen  and  50  clerks  and  stenographers  were  on 
the  division  of  works'  payroll. 

lIlSTOHY,    I'lHKlHKSH    AM)    ScjOl'K 

The  Exposition  was  first  suggested  in  one  of  the  com- 
mercial organizations  of  San  Francisco  in  January,  1901. 
In  January,  190(),  an  P^xpo.sition  bill  was  introduced  in 
Congress;  but  in  April,  1906,  the  great  earthquake  and 
fire  occurred. 

In  October,  1909,  San  Francisco  had  the  Portola  Fes- 
tival which  caused  a  revival  of  interest  in  the  proposed 
K.\j)osition.  The  I'anama-Pacific  International  Exposi- 
tion was  incor|)orated  Mar.  22,  1910,  and  at  a  big  mass 
meeting  on  the  iloor  of  the  ^lerchants'  Exchange  there 
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a  large  extent  an  architectural  one,  engineering  talent 
nevertheless  was  ])rimarily  responsiide  for  the  work  from 
inception  to  completion. 

Exposition  engineering  may  be  said  to  be  a  combina- 
tion of  general  construction,  city  engineering,  city  plan- 
ning and  city  management.  The  many  difficult  cost  prob- 
lems arising  out  of  the  commendable  zeal  of  the  architects, 
sculptors  and  artists  to  produce  superlatives  were  hap- 
l)ily  solved  by  the  engineers  in  that  they  controlled  the 
l>udget  with  a  firm  hand ;  that  tliis  control  was  not  unin- 
telligently  e.xerted  will  be  seen  in  the  general  artistic  re- 
sults, but  the  cost  did  not  exceed  the  allowance. 

Expositions  are  short  lived.  Exposition  buildings, 
therefore,  must  be  temporary  but  yet  safe  and  convenient 
no  matter  how  crowded.  First  co.st  and  salvage  must  be 
considered.  A  definite  program  is  almost  an  impossibil- 
ity, consequently  flexible  designs  are  essential  on  account 
i)f  the  many  changes  which  are  con.stantly  demanded.   The 

•Assistant  Director  of  Works,  I'anama-I'aclflc  Exposition, 
.San   Francisco,   Calif. 


was  sub.scribed  in  about  two  hours  the  significant  sum  of 
.$1,089,000.  At  a  special  session  of  the  Legislature  Sept. 
2(),  1910,  two  constitutional  amendments  were  proposed 
for  the  ai)proval  of  tlie  voters — one  to  raise  $5,000,000 
by  a  state  tax  and  the  other  to  permit  San  Francisco  to 
bond  itself  for  the  same  amount.  Both  were  voted  and 
passed  on  Nov.  8,  and  on  Nov.  15,  the  city  passed  a  char- 
ter amendment  covering  the  $5,000,000  bond  issue.  A 
joint  resolution  recognizing  the  Exposition  passed  Con- 
gress and  was  signed  by  President  Taft. 

The  hydraulic  fill  in  Harbor  View  basin  was  begun  Apr. 
13,  1912",  and  finished  Sept.  7,  1912.  The  contract  for  Ma- 
chinery Palace  was  let  Jan.  7,  191:5,  and  the  work  was 
completed  .Mar.  10,  191-1.  The  last  large  contract,  that 
for  the  California  Building,  was  let  May  25,  1914,  and 
finished  Jan.  25,  1915.  All  Exposition  construction 
except  minor  small  pieces  will  be  completed  by  the  open- 
ing day,  Feb.  20,  1915.  There  were  750  construction 
contracts  let,  covering  sums  ranging  from  $500  to 
$800,000. 
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Tliirt\-  states  anrl  territories  and  twenty  foreiorn  govern- 
ments have  erected  pavilions.  Some  60  coneessions  have 
erected  qiiarters  in  the  Zone  or  Amusement  Street.  Ap- 
proximately 1500  exliibitors  will  erect  booths  within 
tlie  exhibit  palaces. 

Ai;i;axgemi:n't  of  BuiLinxGS 

By  reference  to  the  block  plan  (reproduced  herewith 
from  ExGiXEERiNG  News,  Nov.  G,  1913).  it  will  be  seen 
that  the  main  Exhibit  Palaces  are  twelve  in  number.  They 
furnish  an  exhibit  area  of  64.5  acres.  Eight  of  these  form 
the  !Main  Group  and  although  separated  by  open  courts 
and  avenues,  they  are  connected  here  and  there  with  vari- 
ous towers,  arches  and  other  architectural  monuments,  so 
that  these  eight  buildings  will  in  reality  form  one  im- 
mense building  with  open-air  interior  courts. 

The  five  other  buildings  form  separate  units.  Frontinu' 
the  main  entrance  to  the  grounds  and  on  the  north  and 


construction  of  timl)er  columns,  studs,  grooved  wood 
sheatliing.  lath  and  pla.ster. 

The  Palace  of  Fine  Arts  was  constructed  with  a  steel 
frame  with  walls  and  roof  of  cement  plaster  on  metal 
fabric.  The  roof  slab  is  approximately  3  in.  thick,  while 
the  vertical  walls  have  a  thickness  of  21^  in.  Ribbed  metal 
lath.  No.  21  gage,  with  a  total  thickness  of  the  fabric  of  1 
in.  was  used.  The  lath  sheet  is  laid  horizontally  and  fast- 
ened to  the  steel  frame  by  means  of  special  wire  clips 
placed  5  in.  on  centers.  The  corrugations  of  the  lath  in- 
terlock at  the  ends  and  are  wired  with  No.  16-gage  lie 
wires  at  intervals  of  12  in. 

The  cement  plaster  consisted  of  one  part  portland  ce- 
ment, three  parts  sand  and  a  small  amount  of  hair,  well 
tempered  with  lime  mortar  to  set  up  hard  and  firm.  The 
first  coat  of  plaster  was  applied  to  the  fai)ric  on  the  outside 
and  floated  to  an  even  surface  with  a  depth  of  at  least  % 
in.  over  the  extreme  projections  of  the  metal.    After  the 


Ai:i!()rLAXi:  View  of  Exi-ositiox  Buildixgs 


south  axis   is  the  Tower  of  Jewels,   the  gateway   to   the 
Court  of  the  Fiiivcrsc. 

.MATKiii.\i-s  AXi)  Methods  of  Coxstuuction 

To  secure  ccononiy,  the  Exposition  stnu-tures  being 
tcm|)orary  and  San  Francisco  being  near  large  lumber 
producing  centers,  wood  was  chiefly  used  for  the  build- 
ings. 

With  the  exception  of  the  Palace  of  Fine  Arts,  the 
dome  and  <lom«'  substructures  of  the  Palace  of  Horticul- 
ture and  the  Tower  of  .Jewels,  tlic  frames  of  all  the  build- 
ings, including  the  wall  studding  and  the  sheathing,  are 
of  tiinl»cr.  reijiiiring  seventy  million  board  feet. 

Fire  walls  were  used,  composed  of  (i-in.  concrete  rein- 
forced by  y2-in..s(|.  steel  bars  IH  in.  c.  to  e.  in  both  direc- 
tions, and  are  supported  by  concrete  s|ian(lrel  l)eanis,  wliic'.i 
are  in  turn  su[)ported  by  reinforced  coluiiins.  These  col- 
nnniH  rest  upon  concrete  caps  supported  on  wooden  piles. 
About  6100  cn.yd.  of  coiKTcte  were  recpiired  for  this  pur- 
pose,     'i'liese   (ire  walls  are   used    in    plii( c  of   the   reg\ilai 


first  coat  had  set,  the  opposite  side  of  the  metal  was  plas- 
tered as  noted  for  the  first  coat,  allowing  for  a  total  thick- 
ness 21/2  in.,  including  the  final  pla.ster  coat.  This  gave 
essentially  a  reinforced  wall  of  a  minimum  thickness. 
Concrete  was  not  used  because  it  woulil  have  been  neces- 
sary to  provide  a  thicker  wall  with  a  consequent  higher 
cost.  Tliere  is  a  final  coat  on  all  plastered  walls  of  hard 
wall  plaster,  colored  and  stippled  in  imiitation  of  traver- 
tine. This  surface  is  the  characteristic  finish  on  all  of 
tile  exhibit  palaces.  »  ^ 

Similar  wall  I'onstructiou  to  that  just  described  was 
used  for  the  Tower  of  Jewels,  except  tliat  the  pla.ster  wnil 
was  supported  by  a  wooden  instcail  of  steel  frame.  In 
the  design  of  this  tower,  the  type  of  construction  adopted 
was  a  steel  structure  wiiiili  supports  the  tind)er  framework 
of  the  lloors  and  wails.  \\'hile  this  constnu'tion  is  not 
fireproof,  it  may  i>e  termed  lire-resisting,  aiiproachinR 
wiiat   is  commonly  kin)wn  as  "mill  construction." 

in  general  all  footing  grillages,  whether  for  pile  or 
spread   Coolings  on  eartli.  arc  of  tinilier.      However,  there 
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Mcic  iilaci's  wlicro   fiu»tiiii,'s   lunc   liccii    iiiadc  nf  i((niiclt' 
ifiiiforcfd  with  ^»t^•(•I  Imrs. 

'rniiisforiin'r  vaults  Tor  alli'?iialiii;,'-(un('iil  Iraiisrorm- 
(■rs  ai'<>  Kicati'd  in  all  tlu>  main  i-.\liil)it  pahucs.  Since 
llu'sf  vaults  wt'io  ic(|ui It'll  to  In-  uT  Urcprool'  niatnials 
llit'V  have  Ihhmi  ituilt  of  rcinriMicd  ((inrrctc  tlii<iii;,'lit>nt. 
Siiili  vaults  air  aitproxiniatfly  llx*J()  ft.  and  !•  ft.  Iii;;li 
with  (i-in.  walls  rcinrdncd  witli  •'s-in.  s(|iiai'f  liars  18  in. 
i>n  renters  liori/ontally  and  vrlirally. 

Ill  eoneludini:  tlie  suniinarv  of  eonstrmtiDn  nietlmds 
nnd  materials,  it  should  lie  said  that  everv  elTort  was  made 
It)  avoid  the  use  of  permanent  materials  wherever  this  was 
possible.  The  lire-resistant  (pialilies  of  eomrete.  with 
its  strength  and  cheapness  when  coni|)ared  with  steel  and 
lirick  I'onst ruction,  showed  il  t<>  lie  a  lo;j;ieal  material 
where  fire-resistinj:  nuiteriais  were  recpiired.  Steel  frames 
were  used  only  when  tlie  type,  character  and  si/e  of  the 
construction  were  such  as  would  not  permit  tlie  use  of 
limlier. 

IIydkaui.ii     Kii.i. 

Two  iiy.lraulic  lills— I.:U)0.0()()  cu.yd.  at  llarlior  \'icw 
and  100,000  cu.yd.  at  the  Presidio — coverin<i  an  area  of 
ISl  acres,  were  made  at  a  cost  of  $."U)2,000.  The  lar<jer 
till  which  cost  $'-MS,000 — ])ro(lucin<,r  70  acres  of  Kxposi- 
tion  area — is  worthy  of  jiarticular  mention. 

llarhor  View  material  was  pumiied  hy  means  of  a  stand- 
jird  dredjrc  from  a  deptii  of  iiO  to  "lO  ft.  throusxli  pi|)es 
varyinjr  from  (100  to  t>0()0  ft.  in  Icn-th.  The  (lischnru-cd 
material  had  S  to  lO'^,  solid  matter  and  that  left  in  the 
,11  was  approximately  70%  sand  and  -"50%  sea  mud. 

The  fill  in  the  Presidio  was  very  shallow  and  did  not 
exceed  (5  ft.  in  depth.  The  material  was  mostly  sand 
with  a  slight  percentage  of  mud  and  frequently  large 
lunilders  and  was  ]>umped  from  800  to  1500  ft.,  the 
dredge  standing  at  all  times  not  less  than  -'^OO  ft.  from 
the  shore  line. 

The  fills  proved  satisfactory,  as  the  installation  of  roads 
.md  gardens  and  the  work  of  pile  driving  and  construc- 
tion of  the  Exhibit  Palaces  took  place  immediately  upon 
completion  of  the  fill,  a  procedure  which  is  unusual  in 
tlic  case  of  many  new  fills.  There  has  been  no  damage 
iimi  settlement. 

(iAKDEXS 

Since  almost  all  of  the  site  was  of  sand,  .55,000  cu.yd. 
of  loam  and  ;50,000  cu.yd.  of  fertilizer  had  to  be  handled 
in  order  to  create  the  many  gardens  and  parking  spaces. 
In  general,  the  site  was  barren  of  foliage.  The  (iS  acres 
of  finished  gardens  at  a  cost  of  $197,000  present  lawns, 
-mall  trees,  large  trees,  shrubs,  huli)s,  annuals  and  peren- 
ials  to  an  extent  that  seems  unbelievable  when  the  original 
condition  of  the  site  is  remembered. 

Sewkhs 
The  sower  sys^tem  consists ji)J'  51,500  ft.  of  combined 
-ewer,  20,000  ft.  of  sanitary  sewer  and  55,500  ft.  of  storm 
>ewer  embracing  lOG.OOO  lin.ft.  of  4-  to  24-in.  vitrified 
pipe  and  22,000  ft.  of  10-  to  51-in.  wooden-stave  pipe 
and  2000  ft.  of  2x2-ft.  to  2x4-ft.  box  culvert.  This  .sys- 
tem cares  for  the  drainage  of  about  485  acres  and  dis- 
charges the  storm  waters  from  roofs  and  grounds  and  the 
-anitary  drainage  from  the  States,  Foreign  Exhibits  and 
Concession  Di.stricts,  into  the  Bay ;  it  was  built  at  a  cost 
'f  $141,000,  not  including  catcli  basins  nor  catch-basin 
(mnectiims,  or  approximately  $200  per  acre  drained.  The 


Mcwer  system  wuk  di'sr-rlhed  iti  Hn'<;i Ni;i;iiiN<i  Xkwh, 
Nov.  '^7.  IIM;I.  Kor  comparison,  the  .lamestowii  KxpoHJ- 
tioii  had  I".'. 000  lin.ft.  of  ,-i'Wcr  ranging  in  -izc  from  <!  in. 
t<i  10  in. 

UoAMs 

One  of  the  most  annoying  problems  whn  b  arises  in  ex- 
position work  is  that  of  mails  during  the  |)re-expoHition 
period,  'i'lie  trallic  is  so  lieaxy  that  the  roads  are  general- 
ly reduced  to  mud  or  dust  by  the  opening  day.  Road 
making  and  the  work  of  otiicr  cnn-l  i  ini  ion  must  be  car- 
ried along  simultaneously  with  ( un-cijiHiii  resulting  con- 
llicl.  Miiny  of  tlic-c  dinicidfies  were  avoided  at  San  Kran- 
cisco  li\  the  u-c  of  temporary  ])lank  roads  laid  through- 
out the  grounds,  mainly  in  the  garden  plots.  Ri-d-rock 
macadam  ba.se  was  laid  prior  to  the  greatest  bulk  of  build- 
ing construction,  but  after  .sewer,  water  and  other  pijic- 
and  conduits  were  in  place.  The  red  rock,  having  a  high 
pcicentage  of  dav.  wa>  easily  compacted  liy  watering  and 
rolling,  after  which  tninic  was  permitted  on  tiie  roads, 
finally,  al  iiilci\al>  ihiiing  the  progress  of  the  general 
work,  \arinus  roads  and  portions  of  roads  were  barred  to 
trallic  and  then  brought  to  a  graile  and  surfaced  in  general 
with  a  %-in.  asphalt  and  sand  mastic  or  sheet  asphalt  of 
a  thickness  of  %  in.  or  1  in.  or  1  l/o  in.,  (Ic|)ending  upon 
the  ultimate  use  to  which  any  given  road  was  to  be  ]iut. 
To  protect  this  asphalt,  the  road  plank  was  again  laid, 
this  time  over  the  asjdialt,  over  wliicli  the  balance  of  con- 
struction materials  were  hauled  shortly  prior  to  the  o])en- 
ing  day,  when  the  road  plank  was  finally  discarded.  .Many 
annoyances  and  obstructions  were  thus  obviated. 

Not  including  irregular  areas,  there  are  15  miles  of 
roads  and  paths  varying  in  width  from  (it  to  10  ft.  The 
total  area  of  paved  roadways  and  paths  outside  of  that 
charged  to  courts  and  buildings  is  3,278,000  sq.ft.,  built 
at  a  total  cost  of  $445,000,  not  including  the  cost  of  tem- 
porary road  ])lanks,  but  including  wooden  curbs  and  catch 
basins  and  branch  sewer  connections. 

Ap])roximately  1,247,000  sq.ft.  of  the  same  type  of 
pavement  was  laid  in  connection  with  the  buildings 
and  courts.  The  red-rock  macadam  base  averaging  8 
in.  thick  cost  about  8c.  per  sq.ft.,  including  the  quarry- 
ing by  means  of  a  steam  shovel  at  the  quarry  site  directly 
across  the  bay  and  the  barge  traiis])ortation  therefrom  to 
the  Exposition.  Asphalt  mastic,  %  in.  thick,  and  sheet 
asphalt,  •Yi  ill-'  ^  '"•  'I'^fl  IV2  i"-  thick,  were  laid  at 
a  cost  of  V/,„  1.!),  2.!)  and  .'3.77c.  ])er  .sq.ft.  respectively. 

Palace  oe  .Machinery 

Of  the  wooden  frames,  that  of  the  Machinery  Bnilding 
is  ])erhaps  the  most  interesting,  this  being,  it  is  believed, 
the  largest  timber-framed  building  in  point  of  cubic  con- 
tents ever  constructed.  The  building  is  968  ft.  long  and 
;!()8  ft.  wide.  It  has  three  longitudinal  bays  75  ft.  wide 
and  121  ft.  high  with  longitudinal  side  aisles  70  ft.  wide 
and  53  ft.  high.  There  are  three  transverse  bays  75  ft. 
wide  and  13G  ft.  high.  Arched  trusses,  analyzed  as  sim- 
ple trusses,  span  the  main  longitudinal  and  transverse 
bays  and  have  their  sjjring  line  at  (i(i  ft.  and  81  ft.  from 
the  floor  respectively,  which  is  unique,  since  it  leaves  these 
unsupported  heights  of  wooden  columns.  The  building, 
(as  described  in  Exgixeeiuno  News  of  Nov.  6,  1913) 
covers  370,000  sq.ft.,  has  a  space  of  38,000,000  cu.ft.. 
contains  close  to  8,000,000  ft.  b.m.  of  lumber  and  cost 
$630,000  complete. 
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Main-  Group 

The  Main  Group  of  eight  palaces  is  2756  ft.  long,  1250 
ft.  ■wide  and  43  acres  in  extent,  all  with  wooden  structural 
frames.  Each  building  has  major  longitudinal  and  trans- 
verse aisles  with  a  dome  at  the  intersection.  The  main 
aisle  trusses  in  clerestories  are  three-hinged  arches  82  ft. 
span  and  96  ft.  high,  with  a  spring  line  51  ft.  above  the 
floor.  The  domes,  100  ft.  in  diameter  and  162  ft.  high, 
consist  of  32  ribs  (each  pair  having  been  analyzed  as  a 
tliree-hinged  arch),  resting  upon  a  circular  girder  which 
in  turn  is  supported  by  four  girders  forming  a  square  of 
102   ft.,  at  the  comers   of  which  are  framed   diagonal 


high.  Through  this  box  is  passed  a  l)arrol  vault  witli  a 
width  of  52  ft.  and  a  height  of  90  ft.  The  walls  of  the 
structure  consist  of  the  usual  travertine  plaster  (Exgi- 
NEERixG  Xews.  Xov.  6,  1913),  grooved  sheathing  lath 
and  studs  supporting  by  a  timber  frame  of  post  and  truss 
construction.  The  exterior  is  richly  treated  with  staff 
ornament,  color  and  mural  paintings,  and  the  arch  is  sur- 
mounted by  a  sculptured  group,  weighing  approxiniatelv 
43  tons. 

Tower  of  Jewels 

From  an  engineering  and  architectural  standpoint,  the 
Tower  of  Jewels  is  unique.    The  structure  is  435  ft.  high ; 


A  Typical  Dome  ox  One  of  the  Maix  Group  of  IJuildixgs 


girders  affording  four  ailditioiiiii  siijjports  for  tiic  ciicular 
girder.  An  unsupported  height  in  one  direction  of  90 
ft.  for  dome  colimiii  prevails.  The  roof  over  all  portions 
of  this  group  not  covcrcil  l)y  the  domes  and  clerestories  is 
supported  by  modified  Howe  trusses  70-  to  80-t't.  span,  26- 
to  27-ft.  centers  of  un  average  de[)tli  of  10  ft.,  having 
their  lower  chords  40  It.  alM)ve  the  floor. 

The  Court  of  the  Universe,  the  main  court  of  the  Ex- 
position, has  two  Triumphal  Arches  at  its  east  and  west 
entrances.  These  arches  an,'  immense  timl)er  structures, 
each  of  which  may  he  structurally  described  as  a  huge, 
reitangidar  box  (iO  ft.  wide  by    l'.'7   ft.  long  and   117  ft. 


witii  tlie  exception  of  tiie  new  Smith  lUiilding  in  Seattle, 
it  is  safe  to  state  it  exireds  in  iieight  any  structure  we>t 
of  Chicago. 

An  uninterrupted  clear  height  was  necessary  to  produce 
the  barrel  vault.  This  was  accomplished  by  the  use  of 
two-hinged  arches  approximately  12(1  ft.  in  height  from 
the  l)ottom  hinge  to  the  center  of  the  lower  chord,  having 
a  span  of  approximately  1  15  ft.  on  pin  centers.  On  top 
of  six  of  these  two-hinged  ari'hes  rests  the  balance  of  the 
huge  structure. 

Of  particular  interest  are  the  s|>ecial  cast-steel  spherical 
liases   fur  the  support  of  these   uKiin    frames.      It  was  be- 
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lii'M'tl  iliiit  tlic  iiM'  ttf  tliis  tyiH'  o(  hasf  would  facilitalii 
erfilion  ami  assuiv  vt'iliial  n-arlidiis  in  caHu  of  si'tllcimMit 
of  tlu>  fduiiilation  or  cliaiipMl  coinlitioiis. 

Tlif  uovrl  ami  spectacular  fcalurc  oT  Huh  Htnicturc  i>* 
liic  nuiiiy  imitation  jewels  liun-,'  upon  its  surface.  The 
\arious  parts  of  this  Tower  have  heen  pickeil  out  hv 
means  of  tliese  jewels  which  are  from  L'l  to  IT  mm.  in 
diameter.  They  have  a  cut  similar  to  the  Sumatra  (  iit. 
the  exact  numlier  of  facets,  however,  having;  heen  com- 
puted and  chi'cketl  hy  experiment.  These  imitation  ;,'ems 
are  of  .\ustrian  manufacture,  of  the  hii,d)cst  ;jradi'.  with 
tin-polished  facets.  Ahoiit  lOO.OOO  of  them  are  u.sed  on 
the  tower  ami  they  are  mounted  in  such  a  niaiuier  as  to 
have  easy  play  in  the  air  currents  and  ;:listen  and  sparkle 
in  the  liu'ht.  Searchlijrhts  with  eidored  screens  throw 
heanis  of  lii,dit  upon  the  Tower  and  other  structures  which 
contain  these  jewels  durins;'  the  evenini,'  illumination. 

The  Tower  proper  contains  :?.  I  !().;!()()  cu.ft..  has  I  lo:! 
tons  of  structural  steel  or  O.SIC  IK.  per  cu.fl.  and  cost  in 


th<'  /inlK'K  meanwhile  hein>,'  Hupported  hy  the  (h'rricks  un- 
til the  cross  hracin;;  wan  set.  The  sleel  frann?  cost  $lij;{,- 
()()()  and  weijrhed  !  I.'JT  tons,  or  O.l'J'i  Ih.  per  en. ft.  of  in- 
closed cont<'nls.  Tin-  total  cost  «if  the  huildin;,'  with  its 
rotunda  ar'd  colonnade  was  siid.iO, ()()(),  oi-  ap|»roxiiiiati'ly 
$;i.l()  per  H(|.ft.  area  covered. 

I'.M.ArK,  OK   lliillTK  ll/ri  l;l, 

interest  attiiches  to  the  all-;;hiss  domc!  of  the  I'alace 
of  Horticulture.  Its  supportin;,'  frame  was  figured  as  a 
true  d<ime;  it  consists  of  '-it  steel  rihs  connecrtod  hy  I! 
horizontal  rings.  The  upper  |)ortion  of  the;  dome  is  hem- 
ispherical with  a  diameter  of  \i'>2  ft.,  while  the  lower  ])or- 
tion  is  a  eylindri<al  shaft  with  the  same  diameter  and  a 
height  of  2\  ft.,  th(!  whole  heing  siipportcid  upon  jdate 
girders  and  tnisses.  framerl  hetween  eight  structural 
piers  ().")  ft.  in  height. 

An  idea  of  the  magnitude  <<{'  ihi-  ilnmi'  may  he  had 
when  it  is  compared  witii  sonic  of  lln'  im<i~I   lanious  domes 


EiiEcTixc;  Tiii;KK-IIi\(;Kn  Stkkl  Ai.-ciiks  roi;  tiik  Palace  of  Fink  Airrs 


place  Ic.  per  cu.ft.  The  entire  architectural  feature  in- 
eluding  two  side  colonnades  contains  :3,90".500  cu.ft.  and 
cost  lO.fiTc.  per  cu.ft.  of  inclosed  contents. 

PaI.A(  K    Ol'    FiXK    AUTS 

The  Palace  of  F'ine  Arts,  built  of  steel  and  tire-resist- 
ant materials,  is  curved  in  plan,  heing  ahout  050  ft.  loug 
measured  along  the  ceuter  arc,  and  ahout  1-'?5  ft.  wide, 
covering  P2i;,00()  .sq.ft. 

Three-hinged  arches  i;51-ft.  .span  and  ;Ui-ft.  centers — 
somewhat  unusual  on  the  Pacific  Coast — provide  the  in- 
teresting structural  feature.  The  height  from  floor  to 
center  hinge  is  48  ft.  Underneath  the  wooden  floor.  8- 
in.  steel  channel  tics  connecting  the  lower  hinges  resist  the 
arch  thrust. 

These  three-hinged  arches,  weighing  a])pro.\imately  ■^o 
tons  each,  were  erected  in  halves,  each  half  heing  first  set 
upon  its  steel  hase,  after  which  the  ends  were  swung  to- 
gether at  the  center  and  the  center  pin  slipi)d  into  place. 


now  in  e.\isten(  c.  The  diameter  of  the  Pantheon  of  Eome 
was  142  ft.;  tiiat  of  the  Dnoma  of  .Sta.  Marie  del  Fiore  at 
Florence  1.39  ft.;  the  United  States  Capitol  at  Washing- 
ton, T).  C,  r.^oYo  ft. ;  while  the  famous  dome  of  St.  Peter's 
at  Pome  is  1:59  ft.  in  diameter.  The  dome  of  the  Palace 
of  Horticulture  at  the  World's  Cohnnbian  Exposition  at 
Chicago  liad  an  outside  diaiiu'ter  of  187  ft.;  the  dome 
under  discussion,  however,  exceeds  that  of  the  Chicago 
dome  in  one  dimension,  namely,  its  extreme  height  being 
IS.)  ft.,  while  that  of  the  Chicago  dome  was  l;?r,"ft. 

To  secure  all  the  stiffness  possible  in  the  dome  frame 
l)ro])er,  all  connections  were  riveted.  However,  all  connec- 
tions below  the  dome  were  bolted  in  order  that  the  dis- 
mantling of  the  structure  would  be  facilitated. 

The  steel  frame  rests  upon  a  tindjer  grillage  supported 
by  i)iles.  The  weight  of  the  steel  in  the  superstructure 
of  the  dome  proper,  which  consists  of  all  the  structure 
above  the  level  of  the  top  of  the  plate  girders,  is  200 
tons.    The  surface  area  of  this  portion  is   17,000  sq.ft.  so 
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that  the  weight  of  the  steel  in  the  doiiu'  j)roi)er  per  square 
foot  of  superficial  area  is  Si/o  Ih.  The  volume  of  this 
])ortion  is  1,317,000  cu.ft.,  making  the  weight  of  steel  per 
( ubio  foot  0.304  lb.  The  weight  of  steel  in  the  substruc- 
ture or  that  portion  of  the  steel  frame  below  the  level  of 
the  top  of  the  plate  girders  is  300  tons,  making  total 
weight  of  steel  in  the  frame  500  tons.  The  cubical  con- 
tents of  the  volume  inclosed  bv  the  steel  frame  is  2,817,000 
cu.ft.,  giving  an  average  weight  of  steel  i)er  cubic  foot  of 
0.3.58  lb.  The  cost  of  the  steel  erected  Avas  approximate- 
ly $55,000. 

Festival  Hall 

This  building — a  huge  dome  with  large  arched  openings 
on  two  sides — in  effect  a  hemisphere  of  86  ft.  radius,  in- 


TiiK  TowKi;  OF  Jkwkls  liv  Ni(iiiT  Illu.mination 

tcrscctcd  on  one  axis  l)y  a  cyliiidcr  of  !»H  ft.  diameter,  ne- 
cessitated umisual  framing.  The  su])porting  structure 
may  Im-  descril)ed  as  a  j)yramidal  dome  of  1  10  ft.  diame- 
ter framed  of  KJ  trussed  ril)s,  and  supi)orted  on  four 
main  piers  and  cigiit  columns.  The  dome  is  surmounted 
by  n  lantern  ri5  ft.  higli.  The  four  ribs  occurring  over 
tlie  arched  openings  are  carried  by  two  tnisses  spanning 
a  distance  of  '7  ft.  between  the  four  piers  referred  to. 

The  pyramidal  dome  is  designed  as  a   true  dome,  tlie 
U[>jMT  I'hords  of  tlie  trussed  ribs  taking  tlie  whole  weight 


of  the  roof  and  ceiling  in  compression,  the  ring  stresses 
being  all  compression  and  taken  by  timber  struts,  special- 
ly framed  and  wedged  into  the  ribs.  The  ring  tension 
at  the  supports  is  received  by  two  3%-in.  rods,  fitted  into 
special  castings  on  the  ends  of  the  ribs.  The  lower  chords 
of  the  trussed  ribs  and  also  the  diagonal  web  members 
take  stress  only  from  wind. 

The  dome  roof,  with  a  diameter  of  172  ft.,  is  built  up 
of  roofing  and  sheathing  supported  on  2x6-in.  rafters 
resting  on  light  studded  walls.  These  walls  are  carried 
by  special  beams  spanning  from  rib  to  rib,  and  directly 
above  but  independent  from  the  dome  ribs.  This  con- 
sideration is  an  important  one  in  a  dome  of  this  type. 

The  interior  domed  ceiling,  with  a  diameter  of  136  ft.  8 
in.,  is  suspended  from  the  trussed  ribs.  Particular  atten- 
tion was  paid  in  erection  to  provide  that  the  trussed  ribs 
would  not  act  as  trusses  until  the  total  dead  load  was  on 
the  roof.  This  was  accomplished  by  special  connections 
for  the  diagonal  web  members. 

In  erecting  the  dome,  a  central  tower  was  constructed 
from  the  floor  to  the  under  side  of  the  circular  truss. 
Wedges  and  jacks  were  placed  between  the  top  of  the 
tower  and  the  bottom  of  the  circular  truss,  to  insure 
an  even  distribution  of  load  on  the  dome  when  the  tower 
was  removed. 

The  building  cost  $253,000,  not  including  a  $43,000 
organ,  nor  any  of  the  furnishings,  and  will  seat  about 
2700  persons. 

Water  Supply 

Original  plans  contemplated  that  the  Spring  Valley 
Water  Co.  would  deliver  to  the  Exposition  from  2  mil- 
lion to  31/2  million  gallons  of  fresh  water  per  day,  these 
quantities  having  been  preliminarily  determined  as  those 
required  on  days  of  small  and  days  of  large  attendance 
respectively. 

The  company,  however,  found  it  could  not  undertake  to 
bring  into  the  city  an  additional  supply  of  water  to 
serve  the  Exposition  as  well  as  the  needs  of  the  city  dur- 
ing the  Exposition  period.  The  average  daily  city  con- 
sumption for  1913  was  ai>proximately  40  million  gallons 
and  it  was  estimated  that  this  would  reach  55  million  gal- 
lons by  the  early  part  of  1 !)!(). 

One  million  gallons  has  been  secured  from  Lobos  Creek 
and  one  to  one  and  one-half  million  gallons  from  wells 
in  Golden  Gate  Park,  the  balance  will  be  furnished  from 
wells  on  the  Exposition  grounds  and  from  the  Spring 
Valley  Water  Co.    The  water  supply  will  be  filtered. 

The  water  is  stored  in  the  Presidio  reservoir  at  an  ele- 
vation of  375  ft.  To  reduce  the  j)ressure  to  80  lb.  in 
the  distribution  system,  a  pressure  break  consisting  of 
>tindpipe,  tank  and  automatic  altitude  control  valve,  has 
been  installed  l)elow  the  reservoir. 

The  distrilnition  system  within  the  grounds  and  the 
supply  svstcm  and  equipment  witliout  the  grounds,  each 
cost  $100,000. 

ElKCTKIC     I'^NKKdV 

Tiic  Kxposition  has  entered  into  a  contract  with  the 
I'acilic  (ias  &  Electric  Co..  wiiich  sujiplies  practically  all 
the  central  part  of  California  with  electric  energy  and  gas. 
having  over  !»0,(H)0  kw.  in  hydro-electric  installations  and 
iipinnximately    lOO.OOO  kw.  in  steam  installations.     The 
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roiilnii't  stipulates  tliiit  fur  tli<>  K.\|i(isiti()ii  |ii'ri<M|,  tlir 
Kxposition  sliiill  lit'  sii|)|ilii'il  willi  tlirc('-|>liasc,  (iO-cvrlc 
iilliTiialiii;;  cuiTfiil  at  ap|>n>\iiiiali'ly  ll.iMid  voIIn  or  HMMl 
Mills,  as  may  lie  (Iftcrmiiuil.  'I'lu-  flcctric  ('(iin|>niiy  is 
i.Klijiati'il  l)y  its  loiitnut  to  riirnisli  at  any  liiiu'  luit  iiinir 

an  !)()()()  kw.  in  tlic  a^';,MVpiti'  lictwccn  the  limirK  of  .'» 
.;iul  7  :  ;>()  in  tlic  ai'ti-rnoon  of  any  day,  not  nion-  than 
l.l.OOO  kw.  in  the  aji^'ivirali-  at  any  otln-r  linu'  niilosH  tin- 
company  is  al)K'  to  spare  an  adilitional  amonnt  from  it> 
I'llior  consumers, 

'riic   encrjiy    is   to    lie   delivered    at    a    sultstalion    liuill 
in  the  west  end  of  the  Sii-rra  i'<:  San  l-'ramisco  Power  Co.'s 
jiowcr  station,  aliout   '>''^>  ft.  ea>t  nf  thi'  Tnlad'  of  Marliin 
ory. 

Tlie  IS.OOO-kw.  sieani  ]>lant  of  tiie  Sierra  it  San   h'ran- 


(i  MdiAfii:   I  Msi'os.M, 

A  ciiiitrait  lias  Imcii  Id  to,-  llii!  di.-po-ition  <d'  all  Ivv- 
positioii  refuse  liy  means  of  a  sin^d(!-uiiil  pirliiifji'-rcdiic- 
tiou  proccMH,  including,'  the  rollectioii  hy  means  of  motor 
triickH  espeiiaiiy  lilted  up  fo  receive  llic  filled  cans.  'J'lie 
;;arlm>;e  is  treated  in  uir-li;,dit  Hicej  tanks,  the.  Krwise  re- 
moved and  ;,'arha;,'e  meal  for  utock  and  fertilizer  niaile 
from  the  lanka;.'e.  Arran^^emcnls  an;  made  i'i,y  partici 
pants  to  use  separate  cans  for  or^'anic  matler  and  ordi- 
nary waste — the  wnstc?  as  far  as  |)ractiialile  hecomiii;,'  the 
fuel  supplv  for  the  operation  of  tiie  icdiiiliuii  plant. 
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cisco  I'ower  Co.  is  to  he  kept  in  constant  operation,  so 
tiiat  in  ca.so  of  interruption  of  Pacific  Gas  &  Electric  ser- 
vice to  the  Exposition,  the  load  may  be  taken  over  with- 
out delay  by  the  Sierra  &  San  Francisco  Power  Co.'s 
"lant.     The  energy  used  by  the  p]xpositioii  conijiany  is 

ansmitted  from  a  50,000-kw.  steam  .station  in  the 
-.nithern  part  of  San  Francisco.  The  current  is  led 
underground  across  the  city  through  three  11,000-volt 
\(i.  0000  cables  to  the  Exposition  grounds. 

The  electric  company  receives  for  capacity  reserved  dur- 
ing the  Exposition  period  $18,000  per  month,  plus  an 
energy  charge  of  ^*\jc.  per  kw.-hr.  for  energy  actually 
consunu'd.  The  Exposition  luis  a  similar  method  of 
charging  its  customers. 

Tki.ki'IKink   Systkm 

A  complete  telephone  system  lias  been  installed  to 
liaiullo  special  Exposition  service.  Wires  and  cables  are 
underground,  duct  sj)a<e  having  been  provided  with  the 
electric  conduits.  Provisions  have  been  made  to  handle 
1000  subscribers  as  well  as  the  inter-ex])osition  business 
of  the  Exposition  company.  The  central  equipment 
and  organization  are  those  of  an  ordinary  city  of  10,000 
people. 

P.\SSKXGER    TliAXSfOIiTATION' 

Pa.ssenger  tran.sportation  within  the  grounds  will  be 
accomplished  by  the  u.se  of  automobiles,  storage-battery 
chairs,  and  a  miniature  steam  railway.  The  miniature 
railway  will  run  from  a  point  to  the  east  of  the  south  end 
of  Machinery  Building,  thence  along  the  Marina  to  the 
westerly  end  of  the  grounds.  No  other  means  of  trans- 
portation will  be  provided. 

Traffic  outside  the  Exposition  grounds  will  be  handled 
by  the  United  Railroads  and  the  Municipal  street  railway. 


Tres  at  the  Ciiicago  lv\positioii  aild  tlic  hurning  of  the 
buildings  at  Brussels  indicated  tliat  lire  ]irotection  and 
lire  ])reventioii  must  lie  made  a  part  of  the  construction 
jTogram. 

Tiie  measures  adopted  include  a  regular  equipment  of 
lire-fighting  ajjparatus,  such  as  motor-driven  fire  engines, 
hose  Avagons,  hook  and  ladder  trucks,  etc.,  a  high-pressure 
water  .system  throughout  the  grounds  and  buildings  with  a 
static  pressure  of  300  lb.  per  .sq.in.  (see  Engixeei!IXG 
Xew.s,  Nov.  27,  1913),  a  low-pressure  secondary  water 
system  throughout  the  grounds  and  buildings  with  a 
static  pressure  of  80  lb.  per  sq.in.,  automatic  sprinklers 
throughout  the  interior  of  most  buildings  and  open  cor- 
nice sprinklers  on  buildings  facing  each  other  and  spaced 
150  ft.  or  less,  a  regular  fire-alarm  system  and  automatic 
alarm  circuits,  and,  finally,  such  protective  devices  as 
wheel  and  hand  chemical  extinguishers. 

An  innovation  in  exposition-building  construction  is 
the  use  of  concrete  fire  walls,  which  extend  from  the 
ground  to  the  top  of  the  various  parapets  and  subdivide 
the  ^lain  Group  of  buildings  into  separate  units  for  the 
l)urpose  of  preventing  the  spread  of  any  fire  which  might 
arise  in  any  given  building  of  the  group.  These  walls  are 
located  at  the  ends  of  structures  connecting  two  buildings 
across  an  intervening  court. 

Costs 

The  costs  given  herein  were  made  up  by  the  recapitu- 
lation of  actual  force  account  expenditures  and  contract 
obligations  to  Dec.  1,  191  1,  to  which  was  added  an  esti- 
mate of  the  financial  obligations  between  this  date  and 
Feb.  20,  1915. 

The  total  cost  of  the  genei-al  construction  work,  includ- 
ing clearing  the  grounds,  grading,  sewers,  water  supply. 
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rcadt;,  pavements,  wharves,  railways,  warehouses,  teiupor- 
arv'  buildings,  race  track,  drill  grounds,  polo  field,  ath- 
letic field,  etc.,  was  $2,080,000. 

Not  including  work  within  biiildiugs,  the  mechanical 
and  electrical  features  of  the  Exposition,  covering  the 
overhead  and  underground  distribution  system,  street 
decorative  lighting,  refuse-disposal  plant  and  telephone 
system,  cost  $430,000.  Fire  protection  cost  $179,000,  not 
including  fire  walls,  motor-driven  fire  apparatus,  or  high- 
and  low-pressure  water  systems. 

The  gardens  and  planting  represent  an  investment  of 
$497,000. 

Expenditures  for  the  buildings,  with  related  decorative 
painting  and  temporary  plank  roads  for  handling  lumber 
and  other  material,  aggregated  $5,429,000.  The  included 
the  fire  walls,  foundation  piling,  plumbing  and  electrical 
work,  exterior  decorative  painting,  but  not  the  automatic 
sprinkler  system  nor  the  cost  of  the  ]ilans  and  specifica- 
tions. 

Purely  decorative  features  were,  for  construction  and 
accounting  purposes,  segregated.  These  consist  of  the 
following :  Courts  of  the  Universe,  Four  Sea.sons,  Abun- 
dance and  Palms  and  Flowers,  with  the  related  decora- 
tive painting;  Art  Gallery  Pool;  South  Garden  architec- 
tural treatment:  fountains;  seawall  treatment;  Fulton 
Basin  treatment;  entrances  and  exists;  flags  and  banners; 
sculpture;  mural  paintings;  Exposition  jewels;  and  music 
concourse.  The  expenditure  in  tliis  direition  was  $1,- 
889,000. 

"Miscellaneous"'  items,  sucli  as  drinking  fountains, 
benches,  furniture,  .scintillator  for  night  lighting  displays, 
boat  landings,  etc.,  cost  $107,000. 

Including  salaries  of  administrative  officers,  architects' 
fees,  salaries  of  all -draftsmen  and  architects  employed  by 
the  Division  of  Works,  .salaries  of  engineers  and  drafts- 
men of  the  civil-,  structural-,  meciianical-  and  electrical- 
engineering  departments,  plans  and  specifications,  sta- 
tionery, bluei)rinting,  office  expen.'^e,  etc.,  the  operating 
cost  of  the  Division  of  Works  was  $1,060,000. 

The  cost  of  the  site  in  one  way  or  another  up  to  tlie 
opening  day  was  $1, 162,000.  Tliis  covers  leases,  rentals, 
jmrchases,  as^iessments  and  all  incidental  expenses  in  con- 
nection therewith. 

In  addition  to  the  activities  undertaken  by  the  Expo- 
sition upon  the  Exposition  Grounds,  there  has  also  been 
erected  by  the  Exposition  an  P'xposition  Auditorium  at 
the  San  Francisco  Civic  Center,  on  a  site  allotted  by  the 
municipality  for  the  purpose.  This  is  a  permanent  fire- 
proof building  with  a  capacity  of  approximately  10,000 
]:)e()|)le  and  it  conforms  to  the  requirements  of  the  City  of 
San  Francisco  for  its  Civic  Center.  The  total  cost  of 
this  building  in  round  numbers  was  close  to  $1,290,000, 
of  wiiich  the  City  of  San  Francis<-o  paid  $210,000,  leaving 
a  net  cost  to  tlic  Kxposition  of  $1,080,000.  Tiiis  sum  was 
carried  in  the  budget  and  covers  tlic  building  complete 
with  a  $40,000  organ,  the  fixed  and  movable  opera  chairs 
and  the  cost  of  the  plans  and  s|)ecifications. 

While  not  wiioUy  an  Exposition  activity,  the  California 
Rnilding  was  built  by  it.  cliictly  out  of  funds  raised  by 
an  association  of  California  counties.  The  total  cost  of 
this  building  was  approximately  $11C..00()  to  which  the 
Kxposition  subscribed  the  sum  of  $  1  ."iO.OOO.  The  full  cost 
was  carried  in  Division  of  Works'  bmlgct  and  covers  tiu; 
buihiin!.'  proper,  all  ap|iurlcnanci's.  tlic  preparation  of 
adjacent  ^'roiinils.  llie  gunlens  anil   fiirnilnre. 


In  connection  with  cost  figures,  it  is  well  to  note  that 
practically  all  the  electrical  apparatus  was  loaned  by  the 
Pacific  Gas  &  Electric  Co.  in  consideration  of  an  exclusive 
contract  for  energy;  inider  this  arrangement  the  company 
laid  and  paid  for  all  gas  mains.  A  further  reduction  of 
cost  lay  in  the  acquisition  of  much  apparatus  on  exhibit 
and  rental  bases  or  at  special  reduced  prices. 

Definite  lines  of  demarcation  between  the  pre-E.xposi- 
tion  and  Exposition  periods  were  not  possible,  as  far  as 
some  of  these  pre-Exposition  accounts  were  concerned, 
con.*equently  some  of  the  obligations  may  actually  be 
slightly  more  or  less  than  the  sum  named.  This  variation 
will  probably  be  not  greater  than  1  per  cent,  either  way. 
Some  of  the  obligations  above  outlined  were  not  created 
until  after  the  opening  day.  However,  most  readers  will 
be  able  to  form  significant  conclusions  relative  to  prob- 
able gross  construction  cost. 

This  information  may  be  briefly  sunnnarized  as  follows: 

General  construction    $2,080,000 

Mechanical  and  electrical  features 430,000 

P'ire  protection 179,000 

Gardens  and  planting 497,000 

Buildings    5,429,000 

Decorative   features    1,889,000 

Miscellaneous    items    107,000 

Operating    equipments     96,000 

Divisions    of   Works,    -Administrative,    Engineering 

and    Architectural   and    Superintendence 1,060,000 

Site  acciuisitioii    1.162,000 

Expositinn    Auditorium     1,080.000 

California   Building 416,000 

Total    of   all    Division    of    Works'    activities    and 

budget  as  authorized  Dec.  8,  1914 $14,425,000 

About  $17,160,000  represents  the  total  expenditures  of 

all  divisions  and  departments  of  the  present  Exposition 

to  the  completion  of  the  pre-Ex])ositi()ii  M-ork,  divided  up 

approximately  as  follows: 

Division  of  Works'  activities   (from  the-  above)....    $14,425,000 

Division   of  Exhibits    400,000 

Division   of  Concessions   and    Admissions 110,000 

Division  of  Exploitation  and  Publicity   450,000 

Special   unattached  departments 450,000 

Administration   375,000 

Miscellaneous    expense     375,000 

Promotion    375,000 

Total     $17,160,000 

Expenditures  are  given  in  round  numbers  and  are  taken 
from  the  best  information  now  available.  Some  changes 
will  occur  when  the  books  are  closed  but  will  not  probably 
be  material. 

From  the  above  will  be  taken  a  unit  Exposition  cost 
covering  all  pre-Exposition  activities  of  $266,000  per  acre 
of  official  exhibit  area.  It  appears  that  construction  cost 
alone  at  Chicago  was  $182,000  per  acre,  that  of  Buffalo- 
$292,000,  while  that  of  St.  Louis  was  $150,000  per  acre.J 

The  operating  expenses  will  be  covered  by  the  gat^ 
receipts  and  percentages  from  concessionaires;  present 
indications  are  that  the  attendance  is  going  to  be  good. 
There  has  been  a  total  paid  attendance  of  756,3:51  per- 
sons during  the  ])re-Exposition  j)eriod  from  September, 
l!i|:5.  to  Jan.  10,  1915,  from  which  the  receipts  were 
$189,000.  In  order  to  tinisli  the  work  witliout  interrup- 
tion, the  grounds  after  .Ian.  10  and  until  the  opening  day 
were  clo.>ied  to  the  public.  The  pre-Exposition  income 
pai<l  the  cost  of  gatemen,  guards,  upkeej)  of  finished 
pieces  of  work,  maintenaiiee  of  road.s,  gardens  and  other 
incidental  items  prior  to  the  opening  day. 

Preliminary  estimates  of  operating  costs  indicate  an 
Kxposition  period  ex])cnse  of  $12,000  a  day  which  will  be 
met  bv  the  gate  receijjts.  Ten  million  paid  admissions 
are  predieted  during  the  2S8  days  the  Exixisition  is  opi>n. 
This  figure  is  advanced  by  experienced  Kxposition  autiior- 
ities  and  it  is  believeil  to  be  reasonable  considering  the 
attendance    during    the    pre-l']xposilion    jieriod. 
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A  Greal  Reliief  Map  of  tHe 
Fair&ciinnici  Canal 

'I'luTo  lias  just  hccii  <(iiii|ili'lril  at  Washington  oiif  i>f 
tlu'  larfjost  ii'liff  maps  vwr  ctiiislnicli'il.  It  is  a  map  (if 
tlio  i'anama  Canal  cxtcnilinj^  finm  ocean  to  ocean.  'I'lie 
map  is  plotted  on  a  scale  of  I  :  ."•noil  foi'  tlie  horizontal, 
.sliirhtlv  larirer  than  1  ft.  to  ilic  mili',  and  1  : -v'-ldO  for  the 
\ertical.  As  the  map  covers  the  lH-niiK'  width  of  the 
Canal  Zone,  the  entire  maji  is  In  ft.  (!  in.  in  width  and  "•"l 
ft.  in  lenf::th.  The  ienj^th  of  the  map  is  in  fai't  so  ;;real 
that  the  accompanvini,'  pholof^raph  taken  from  the  Ai 
lantic  end  of  the  map  shows  only  that   end  clcarlv,  and 


'I'o  ^'ive  a  realistic  elTecl  to  the  map,  il  has  heen  colored 
to  eorrcspond  with  the  milnral  features,  swell  as  water, 
foresl -covered  area,  etc.,  and  liny  niodelH  of  vcHHcds  are 
placed  alon;,'  the  map  in  the  sailinf,'  channel. 

in  inakinj,'  this  relief  map  the  ollicial  l()po;,Mapliic  maoM 
of  the  Canal  Zone  were  used  as  a  hasis.  These  nnijis  wen; 
mounted  on  jiastehoard  ahout  %  in.  thick  and  car(d'ully 
cut  out.  alon^;  each  ^O-ft.  contour.  Thew;  cardhoard  (jut- 
lines  were  then  jiaHted  upon  each  other  in  the  proper 
position;  and  to  smooth  up  the  intervals  hotwoen  the  con- 
tours and  nuike  uniform  slo|)es,  modeler's  clay  waH  user!. 
In  this  manner  a  correct  map  was  imill  up  owr  liic  entire 
ana.  the  work   heiii;,'  ilone   in   ten  sections,  each   coverin;^ 


A   L.VKGE   1?ELIEF   ^IaI'   OF  THE   P.VXAMA    CaXAT, 
(Modeled    for  tlie   I'anama  Canal   by  Howell's  Microcosm,  "Washington.   D.   C.) 

ilip  Pacific  terminal  of  the  canal  almost  disappears  in  the  the  10-ft.  width  of  the  map  and  5  ft.  in  length.     When 

diminishing    perspective.      \\'e    have,    therefore,    supple-  one  of  these  sections  was  completed,  a  mold  was  taken 

mented  this  view  with  a  .second  view  showing  the  Pacific  from  the  original,  and  the  final  relief  map  was  cast  in  this 

part  of  the  ma]),  extending  as  far  iiorili ward  as  the  deepest  mold  in  papier  mache.     When  the  section  thus  cast  was 

parr  of  the  Culehra  Cut.  thcinmiililv  diicil.  the  surface  was  smoothed,  and  it  was 


View  of  the  PAfTFic  Exn  of  the  Paxama  Pelief  ^Iap 
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then  painted  and  lettered  and  fitted  with  the  models  of 
war  vessels,  ships,  buildings,  locks,  ete. 

This  relief  map  of  the  Panama  Canal  has  been  con- 
structed by  Howell's  Microcosm,  of  Washington,  D.  C,  of 
which  Mr.  Geo.  Robertson  is  manager.  This  concern  has 
constructed  many  relief  maps  for  the  govenmient  during 
past  years.  The  relief  map  is  to  be  exhibited  in  the 
Liberal  Arts  Building  of  the  I'anama-Pacific  Exposition, 
and  after  its  close  will  be  returned  to  Washington  and  set 
up  in  the  National  Museum. 

There  has  also  been  constructed  a  working  model  of  the 
Pedro  Miguel  lock  in  the  canal.  The  model  is  made  on 
a  scale  of  1  to  600  and  measures  10  ft.  in  length  and  3  ft. 
6  in.  in  width. 

m 
TSa©   Wos'Mirag   ModleE    of  tlh.<s 

Essposattaona 

A  working  model  of  the  Panama  Canal  will  be  one  of 
the  most  interesting  exhibits  to  engineers  in  the  amuse- 
ment zone  of  the  Panama-Pacific  Exposition.  The  model 
covers  an  area  of  about  four  acres  and  the  scale  on  which 
the  production  is  made  is  1:600  horizontal' and  1:150 
vertical.  It  is  within  an  oblong  amphitheater,  the  water 
surface  (or  ocean  level)  being  about  20  ft.  below  the 
spectators,  who  have  thus  a  bird's-eye  view  of  the  canal 
and  the  adjacent  territory. 

Trains  will  be  operated  on  the  Panama  R.R.,  and  boats 
of  all  sizes  and  descriptions  will  be  passed  through  the 
canal  and  locks.  Along  the  channel  will  be  the  various 
range  towers,  buoys  and  light,  which  will  be  in  operation, 
showing  the  same  flashes  as  are  actually  used  on  the  canal. 
Much  ingenuity  has  been  displayed  in  working  out  the 
details  of  operation.  The  boats  are  propelled  through  the 
lake  and  the  canal  by  means  of  large  magnets  running 
underneath  the  floor  on  which  the  model  is  built.  These 
magnets  are  mounted  on  trucks  which  travel  along  steel 
rails  that  serve  also  as  conductors  conveying  current  for 
energizing  the  magnets.  The  magnet  trucks  themselves 
are  carried  along  by  means  of  an  endless  steel  cable. 

The  chief  ditliculty  in  the  design  has  been  tiie  extremely 
sharp  curves,  the  radius  being  as  short  as  18  in.  in  sev- 
eral instances.  The  longest  single  drive  occurring  in  this 
magnet  system  is  480  ft.  The  vessels  are  equipped  with 
iron  cores  whidi  are  about  21/2  it'-  above  the  cores  of  the 
magnet  beneath.  Upon  reaching  a  lock,  the  magnetic 
influence  is  removed,  and  at  this  point  the  boat  is  taken 
in  tow  by  an  electric  locomotive  for  its  passage  through 


the  lock.     At  the  other  end  of  the  lock  tlic  l)oat  is  again 
picked  up  by  one  of  the  moving  magnets. 

.  One  of  the  interesting  features  of  the  reproduction  is 
the  manner  in  which  it  is  viewed.  Completely  surround- 
ing the  model,  on  top  of  the  walls  previously  mentioned, 
is  a  continuous  moving  platform  compo.^ed  of  sections 
hinged  together  for  negotiating  the  corners.  This  has  a 
seating  capacity  of  2000  people  and  moves  at  the  low 
speed  of  57  ft.  per  min.,  taking  20  min.  to  make  the  entire 
circuit.  The  spectators  get  on  or  off  the  platform  at  will. 
The  platform  is  driven  by  means  of  stationary  electric 
motors  with  pinions  engaging  a  continuous  rack  beneath 
each  section  or  car. 

Each  car  is  inclosed  by  a  2-in.  pipe  railing,  and  is 
equipped  with  chairs  seating  seven  persons.  Attached  to 
each  car  is  a  telephone  receiver  delivering  to  the  occu- 
pants a  lecture  on  the  objects  immediately  in  front.  The 
entire  concourse  is  divided  into  zones,  for  each  of  which 
there  is  an  individual  lecture. 

The  exhibit  is  being  installed  (and  will  be  operated 
throughout  the  Exposition  period)  by  the  L.  E.  Myers 
Co.,  engineers  and  contractors,  of  Chicago.  The  work  is 
under  the  supervision  of  T.  S.  Johnston,  chief  engineer 
of  the  company. 


A  recent  bulletin  of  the  City  Club  of  Berkeley,  Calif., 
presents  all  the  data  available  on  the  operation  of  the 
IT  municipal  electric-lighting  plants  in  California.  This 
is  summarized  below.  The  club  is  agitating  improved 
ligliting  service  for  Berkeley,  and  a  special  conmiittee 
(J.  T.  Whittlesey,  Consulting  Engineer,  Chairman)  has 
made  a  survey  of  various  services  throughout  the  state. 

Complete  electric-supply  plants,  with  generating  sta- 
tions, are  operated  by  Alameda,  Anaheim,  Palo  Alto  and 
Pasadena;  Healdsburg  district  obtains  part  of  its  cur- 
rent from  a  small  hydro-electric  station ;  Riverside,  Glen- 
dale,  Lodi,  Ukiah,  Biggs,  Colton,  Santa  Clara,  Gridley 
and  Azu.sa  purchase  energy  from  public-utility  corpor- 
ations, but  own  the  distributing  system,  light  the  streets 
and  retail  current.  Burbank,  Roseville  and  Redwood 
City  are  also  in  the  latter  class,  but  no  data  are  available 
on  o])eration. 

Table  I  shows  populations,  incomes,  expenses,  profits, 
surpluses,  bonds,  rates,  etc.  The  various  figures  have 
l)een  adjusted  to  eliminate  the  effect  of  diversified  schemes 
of  accounting  and  to  ])la(e  all   plants  on   a  comparable 


TABM-:   I— 0PF:KATIN(;   data    of   CALIK()1£.N'IA   MU.MCIl'AL    I'I,.\.VTS;   Ji;NI3   30,   1912,  TO  JU^.'K   30,   1913 

KoiidJ     r Rates ^     Cost  of 

Income;        Oix'rut-        OinT-  ';              out-      Minliuuni                                                      power, 

I'opu-      from  op-        ln»i:<'.\-         atliiK  Klxed          Sur-      of  in-     stand-     lishtltiK, — Cents  jxr  Uw.-hr. — ^        cents 

City                  liition        eratlnif          iiense          protlt  charges        plus      come        ini;            bill        LlRhtinK          I'ower     per  kw.-hr. 

Itlverslile      ...17,000         $143, 'JS4         $97,921         $4«,0fi3  $19, SOI      $2«,262         18         $50,000         $0.50=            S  to  4           6  to  1.75         1.27'    1.01" 

Pasadena      ...3B.000          138,889          70,073           6S,S16  44,479        24,337        17        2Sl,S7r>          0.60»           5  to  3           4  to  1.5           1.31 

Alameda     ....2.S,000          131,727           65,386          66,341  2."), 673        40,668        31        193.750          0.50             7  to  5          4  to  2              1.43 

I'alo     Alto     ..    5,000             44,780          27,336           17,444  12,989          4,45.->        10          85,826          1.00*        7.r)  to  4           4 

Crlendale     8,000             40,495           19,178           21,317  13,466          7,850        19           95,500           0.75             S  to  B           6  to  1.75        1.6» 

LodI     3,600             31,183           16,.^34           14,648  4,724          9,924        32           26,347           1.00            6  to  4           4                        1.5'" 

Uklah      3,500             18,858           14.687             4,171  2.047          2.123        11           11,700            ...           10  to  5           4  to  0.75        1.6" 

Colton     5,000             17,606           12,977             4,629  995          3,633         20             3,450           0.50            8  to  4           4  to  3              1.5" 

Santa    Clara..    6,000             16,790             9,041             7,749  2.702          5,047        30           14,000          1.00=         10  to  4           S  to  3              1.8" 

Cridley     1,250               9,715             5,533             4,182  2,375          1,807        18           13,500            ...           10  to  2        10  to  2              1.5 

AzUMa      1,500               8,196             7,673                523  750         —277      —3              8                    6                       2.52" 

Anaheim'      ...    3,500             25.761           11,996           13,764  5,365          8,399        32           37,725           0.75           10                 10  to  2.5" 

HealdsbUTK'.      4.000             16,990             s,417             S,573  5,168           3,405        20           30,000           0.50           10                    5  to  3              2.25'" 

HIkKS'      510                2,910              1,S13              1.097  512               585         20              l.SOO             ...              S                     5                         1.5 

'Oi>crated   Jointly    with   water   supply;    fixed    chartjea   apportloneil    and    approximate.      'PumplnK    1.75;    all    lamps    free. 
"Home    free    lamps.      M914;    powfr    3c.;    heating    2c.      "1914;    llKht     9c.;     iiower     7c.       "t>j)eratln(r     and     fixed     charges    on     power 

jfenerntcrl     or  avcraifu   jirlco    fur   i)urchasid   enerxy.  '(ienerated   In   steam   statlon.s   of   310   kw.;    now    shut   down.     "Purchased; 

company    jias   offend    0.85c.      ''l>out)le    rate    for    peak  and    off-u    aU    power.       '"$".    per    month    per    kilowatt    demand.       "$4    per 

hp.    demand    per    month.      '^Now    jijiyln-:   0.9c.      '"Now  paying    l.'C.    "-Ic.    for    peak    power;    2c.    for    off-peak.      ''Purchase    price. 
Keneratea  25%   of  supply. 


rv  IS,  i:it; 
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r.Mii.i:     II— iji;iiTi\<;      itii.i.s    i\    tiikkI':     m  'vhii-ai. 

n.ANTS    ANI>    HKICKKI.KV     .liilVATi:    OWNKIISIII  I') ; 
AVKUAliK    1(1. Ml  ANY     KATIJS 

i''or  y.-Mi-  i!iii:-r.ii:i 

.Mini-  r.iilH  Mill         Hill          HIM         Kill 

iiiiiiii  per  for:;.',   for  r.n   I'nr  KIO  for  JfiO 

I'lly                                lilll  kw.hr.  kw.lir.  kw  lir.  kw  hr.  kw.hr. 

lih.iNlilo'      lO.r.O  S       to  I  II. K7      $3  "Ti      »7,r.ll      |U..7r. 

r  IV  I.I.  nil'    fio    r.     to  :t  i.sr.      2.6o      r..o«      ii.Tr. 

M.r...hi    r>n    7     lo  Ci  j.7ri      3. no      7.00      Ui.oo 

1;.  iK.i.y    1.00    7     to:i  i.7r.      a.fio      6.r.o      H.r.u 

r.u  uu- linn  *  Klcctrlf  I'o.    S       to  &  2.00  3.«0  7.30        U>..S0 

i:i..ul  Wt'Hiorii  TowprCo.    S       lo  &  2.00  3. SO  7.30        If.. SO 
WoHli-rn    Stiitos    Ciiis    & 

Kl.ilric    I'o."    6'ito3Vi  1.48  2.!t3  r..83        13.06 

Norlhrrn  Ciil.  I'owpr  Co.       7       to  3  1.70  2.!tO  fi.20        13.70 

.<oiilh.'rn  fill.  HUIhoii  Co.      S       to  3  2.00  <.00  S.OO        Is. [ill 

l.o»    .ViiKi'low    I«       to  2A  I.r.O  3.00  fl.OO        14. «2 

'Allowiince    Vjc.    for    fret-    liiniiix.  I'lin-IuiHi'il    fiirri-iit. 

•Soii>«>    frro    liiDipH.       N<i    iillowiiiii-<<. 

"ImliiiU'S    lO'-;     cut    for    Stockton. 

TAHI.I.:    lit— rHAIttlRS    VOH    STKICKT    M(i!ITIN(i     IN     ItKl"- 
KKSKNT.VTIVK    CA  M  Kl  )ltN'I  A    flTIKS 


Kivcr.sia.- 

riisadonii $(i0.00  per  your. 


Munlclpiil    rianl.s 

Arc  InoandeHccnt 

per  kw.-hr.  L'12c.    |i<t  kw.-hr. 

fJIU   por  y<>ar   per   r>n-watt 
I       unit. 

1  $21  i>or  year  per  ino-wiili 
I       unit. 

.Manieda 3.12c.  per  kw.-hr.  3.12c.  per  kw.-hr. 

I'alo    Alto ."ic.  per  kw.-hr.  r>c.    jier    kw.-hr. 

I'rlvato   I'lantN— ■ 
San    Kranclsco.  .  Jti'J.S.")  per  year.  $ii2  iier  yi-ar  iier  210-watt 

unit. 

(■akiand $6S.50  per  year.  $L'7  per  vcar  per  lao-watl 

unit. 
I. OS   .\nKcles.  ...  $75.60  per  year.  4c.     per     kw.-hr.,     no    re- 

newals. 

Sacramento $(ifi.00  per  year.  l.'ic.  per  kw.-hr. 

Stockton $72.00  per  year.  $li.S4     per     year     per     TiO- 

watt   unit. 

Irdlands $.'il.00  i)er  year.  $10.20    per    year    per    200- 

watt  unit. 

Iiiisis.  The  principal  oliniiiiati'd  (liiroriMices  weri'  in  tlio 
items  of  ])nl)Iic  lijihtinir,  niisct'llar.cous  income  and  fixed 
iliarfTos.  Four  towns  make  no  cliarire  for  street  li^^ht- 
iiijl  and  several  charge  too  little:  for  these,  additions 
have  l)een  made.  Where  miscenaiieoiis  income  (sale  of 
material,  wiring,  etc.)  is  large,  it  has  not  been  included. 
Several   towns   make   no   charge    for   depreciation ;   ^oine 

liarge  bond  redemj)tion  in  annual  cost;  some  charge 
I'liminated  ta.xes.  In  Tal)le  I,  fixed  charges  cover  (1)  in- 
terest on  outstanding  bonds;   (2)   annual  bond  redemp- 

ion;    (3)    depreciation.      A   very   apparent   need   is  the 

'loption  of  a  uniform  sj'stem  of  accounts  for  municipal 
utilities. 

Personal    ins])ection   of   several    plants   shows   the    fol- 
lowing condition:  seven  good,  four  fair,  four  poor:  yet 
1   small  extra  annual  expenditure  would   keep  them  all 
'od  and  the  profits  shown  are  .sufficient  for  this.     The 

lonble  arises  in  small  towns  which  cannot  afford  com- 
■tent  men.  A  solution  was  secured  In'  the  towns  of 
llurbank  and  (Jlendale  whereby  the  Gleudale  super- 
intendent built  the  Burbank  distributing  system  and 
maintains  it,  the  latter  town  ])aying  for  labor,  materials 
and  part  of  the  superintendent's  salary. 

The  number  of  men  employed  was  generally  found  to 
be  too  small — the  result  of  a  desire  to  show  large  profits 
and  to  prevent  political  criticism. 

The  plants  are  reported,  with  one  unimportant  excep- 
tion, to  be  meeting  all  charges,  jjaying  off  indebtedness, 
and  earning  a  surplus  for  extensions  and  improvements. 
T.,arge  surplus  profits  and  small  amounts  of  outstanding 
1  Kinds  are  generally  .seen.  The  rates  could  be  reduced  by 
I  he  jiercentage  of  surplus  to  income  and  still  have  all 
charges  met. 

Table  II  gives  a  comparison  of  lighting  hills  in  three 
of  the  larger  municipal  plants  with  Berkeley  (Pacific  Gas 
&  Electric  Co.)  and  with  general  rates  filed  by  various 
power  companies.  Table  III  gives  some  re))re.sentative 
prices  for  street  lighting  under  private  and  ])ui)lic  oper- 
ation. 


T.vm.i;     IV     iii:taii.|.:ii     htatkmicnts     dk     mm.nicii'ai. 
i;ij.;i"iitif  ruANTH.  i'a.sahkna  a.nk  ai,amki»a 

(lICNKItAI.     DATA 


Population.    eMtlnuitiid,     IU13     

Total    aNMcHMed     valuiitlon     tr>'t,342,Hir 

llonded     deht      

IIoiiiIh   outMtandliiK  on   ulcctrlc   plant.. 

An. a     (Hii.     mile)     

Nuinlier  of  <'>inHuinerH 

Mllex    of     pole     Ihli-H     

fapai-lty   of   powi'r  Htallon    (kw.) 

I. Steam    c'IikImii  and    turbine,   con- 
denMllIK-.  ) 

Total    i-urreiit    Ki-neruti>d    (kw.-hr.).... 
Total     current     sold,     ll«ht     and     power 

(kw  -hr.)     

Total   current    street   llKhliiiK    (kw.-hr.) 

IIATK.S 
Avirane    rate    for   current   s<ild 

I.tKlillHK    (|ier    kw.-hr.) 

I'ower    (i)er    kw.-hr.) 

Total  private  use (per    kw.-hr.) 

Charge   to  city   for  street   llKlitlnK: 
Arc    lamps,    $60. 
Incandescent.    40    cp.,    $12;    80    cp.,    $24, 

and    3c.    pi.r    kw.-hr.,    plus    lamp    re- 

m  wals     

Ui.;i'()KT  KdU  VKAlt  KNDiNt;  jtiNi.;  ;)»,  i;ii: 

()I)eratlon    Account 

IlK'OMI. 

Street    iJKhtInK $45.711. ft3 

(Vimmercial    li>;ht    and    power 93,177.4S 

.MIs<cllaneoUM    


aHaden.'i 

Alameda 

36,000 

2K, 01)11 

;4,342,H15 

$20,071,561 

3,55.1,000 

7i:i,it2r. 

2H1,S75 

193,750 

11.2 

7.4 

4,777 

4,308 

i:.o 

75 

3,000 

2,550 

4,022,2:10 

3,611,555 

2,2H4,043 

l,5SI),a20 

S70.S4U 

l,0S0,al6 

4.76c. 

6.99c. 

2.62c. 

3.90c. 

4.08c. 

6.26c. 

2'/tC 


$33,707. SO 

99,556.311 

4,839.10 


l^e.ss   discount.s   and    had    debts. 


$138,889.41 


Total      $138,889.41 

Kxpenses — ■ 

ManufacturlUR    $36,840.82 

Distribution: 

Public    liKhtinB 5  322.54 

Commercial    pole    lines 11,825.76 

Cencral     16,084.33 

Total     $70,073.45 

OperatlnK     profit $68  815.96 

Fixed    charges — 


$138,103.20 
2,476.60 


$135,626.60 


,4'.)2.51 
.122.07 


Total  interest 
Depreciation  . 
Taxes    


)n    plant    value $20.72S.54 

24,529.33 


$65,386.29 


$10,815.00 

16,819.00 

2.030.00 


Total 


$45,257.87         $29,604.00 


Surplus    $23,558.09 

Unit  costs — 

Generation — Operating    (per   kw.-hr.)  0.92c. 

Fixed  charge (per  kw.-hr.)  0.40c. 


$40,576.31 


0.99c. 
0.42c. 


Production   per   unit   sold 

(per  kw.-hr.) 

Distribution — Operating  (per  kw.-hr.) 
Fixed    chiirges (per  kw.-hr.) 


eneral    expense 
Total    co.st    pel 


(per  kw.hi.) 

kw.-hr.    sold 


1.32c. 


(i.55e. 
0.93c. 

1.48c. 
0.50c. 
3.65  c. 


l.llc. 
0.55c. 


1.66c. 
3.56c. 


Capital    .\<couiit 
Assets — 

Property      $495,055.38 

Balance    from    capital    account 26,467.89 

Inventories     15,237.58 

Pers0n.1I    property 9,409.60 

Accounts  receivable 16,471,89 

Cash    5.125.90 

Advance   and    suspense 


$300,244.63 
'2.163.33 


Total    $567,768.24 

Liabilities — 

Funded    indebtedness $281,875.00 

Contribution  from  premium  on  bonds  3.836.43 

Contribution    from    taxes 182,976.06 

Balance    26.467.89 

Accounts    payable 1.246.88 

Net   balance   of   interest   reserve 29.716.82 

Gain  in  operating,  year,  1913 23,558.09 

Surplus    18,091.07 

Deposits    


141.540.34 

724.93 

66,371.71 

$511,044.94 
$193,750.00 


8,065.19 


307,345. 7» 
1.884.00 


Total     $567,768.24      $511,044.94 

The  utility  corporations  have  a  plant  capacity  (steam 
and  water)  of  nearly  a  million  horse]K)wer  and  they  dis- 
tribute over  thousands  of  miles  of  line.  Some  six  mil- 
lion horsepower  is  available  in  the  streams  of  the  state 
and  of  this  li/>  million  has  been  taken  uj).  Another 
three  million  is  capable  of  economic  development.  This 
makes  it  feasible  for  small  cities  to  own  distribution 
lines  and  purchase  current  at  low  rates. 
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Teff-iiffiiaEiial 


IinapB'oveina 


On  account  of  the  rapid  ijrowth  of  traffic  at  the  A'an- 
couver  terminal  of  the  Canadian  Pacific  Ey.  in  Briti-sh 
Columhia,  it  became  neces.^ary  about  two  years  ago  to  pro- 
vide for  increa.'ied  facilities  both  for  handling  passenger 
and  freight  business.  The  transcontinental  trains  con- 
nect not  only  with  steamship  lines  controlled  by  the  rail- 
way but  with  other  lines  which  reach  many  points  along 
the  coast  of  British  Columbia  and  the  United  States  and 
transpacific  points.  The  interchange  of  traffic  between 
railway  and  steamers  as  well  as  between  the  city  of  Yan- 
oouver  and  other  points  necessitated  somewhat  unusual 
terminal  provisions. 

A  general  plan  of  the  Vancouver  ternxinal  situation 
and  the  relation  between  tiie  railway  passenger  station. 
steamshi]i   wharves,    viaducts   and    local    freight   3"ard   is 


Kk;.  1.     Lavoct  of  P.vs.si:xger  Termixax  and  Oceax 
PiKii,  Canadiax  Pacific  Ey.,  A'axcouveh 


sliown  in  Fig.  1.  Tt  will  he  noted  that  the  passenger  sta- 
tion is  located  at  the  loot  of  Granville  St.,  one  of  the 
principal  thorouglifares  in  the  city,  and  that  this  street 
has  been  extended  over  the  passenger  and  freight  tracks 
to  a  new  steamship  pier.  Two  city  blocks  to  the  west,  at 
Burrard  St.  (not  shown  in  Fig.  1  )  another  viaduct 
has  been  constructed  over  the  tracks  to  all'ord  access  to  tlic 
transpacific  steamship  pier  l)uilt  in  I  DOS  and  wliicii  has 
been  e.xtendeil  out  to  the  hari)or  line.  This  e.xtension  was 
n;a<le  to  provide  for  the  larger  steamships  which  were 
put  into  .service  within  tiie  last  two  yi'ars. 

The  site  of  the  olil  |)assenger  station  was  directly  at 
the  foot  of  Granville  St.  and  the  only  means  of  access  to 
the  steamship  piers  before  the  improvements  were  nuide 
was  by  way  of  a  grade  crossing  to  the  west   of   the  old 
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Station.  This  grade  crossing  naturally  was  a  source  of 
danger  and  delay  and  in  the  new  plan  the  freight  yard  was 
rearranged  with  connections  to  reach  the  present  steam- 
ship piers  as  well  as  those  which  might  be  constructed  at 
some  time  in  the  future  when  business  required. 

The  passenger  layout  i)rovides  four  through  tracks 
raised  about  5  ft.  above  the  old  grade  in  order  to  reduce 
somewhat  the  vertical  distance  between  the  street  level 
and  tracks  which  existed  under  the  old  arrangement.  Pro- 
vision has  been  made  for  an  extension  of  the  track  lay- 
out by  leaving  room  for  additional  tracks  to  the  north 
over  the  site  occupied  by  freight  tracks,  the  station  build- 
ing facilities  being  adequate  to  serve  several  times  the 
number  of  passenger  tracks  which  are  built  under  the 
present  plan. 

Eailway  Passexgeh  Statiox 

Granville  St.  and  Cordova  St.  were  about  35  ft.  above 
tlie  old  level  of  the  tracks.  Under  the  new  scheme  there 
is  a  difference  of  about  30  ft.,  this  con- 
dition necessitating  the  iise  of  a  two- 
level  station  with  the  principal  public 
rooms  on  the  street  floor  and  railway 
facilities  for  baggage,  express,  etc.,  on 
the  track  level  below.  The  plan  also 
lends  itself  to  providing  a  convenient 
means  of  access  to  the  train  platforms 
and  shelters  by  a  bridge  over  the  tracks; 
also  inde]iendent  exits  are  provided  so 
that  passengers  may  go  directly  to  tha 
street  without  passing  through  the  sta- 
tion. Electrically  operated  baggage 
lifts  are  provided  by  which  baggage 
may  be  raised  from  the  platform  level 
to  Granville  St.  extension  and  thence 
carried  to  the  steamship  pier. 

On  the  ground  or  street  level  of  the 
station  are  found  the  general  waiting 
room,  ticket  offices,  lunch  room,  wom- 
en's waiting  room,  smoking  room  and 
baggage  checking  room  all  conven- 
iently located  with  relation  to  each  other 
and  with  generous  allowance  of  space 
for  lobbies  and  corridors.  The  general 
waiting  hall  is  113x56  ft.,  not  includ- 
ing the  east  and  west  lobbies  each  of 
which  measures  46x28  ft.  The  women's 
waiting  room  is  46x36  ft.  and  the 
smoking  room  46x36  ft.  On  this  floor  is  also  located 
tiie  lunch  room  with  its  service  pantry.  The  kitchen* 
and  refrigerating  rooms  are  placed  on  a  mezzanine 
floor  below  the  street  level.  On  the  track  floor  are  the 
baggage,  mail  and  exi)ress  rooms,  also  rooms  for  Canadian 
and  V.  S.  Customs,  warerooms  for  the  news  and  dining 
car  departments  and  the  |)ower  plant  where  steam  is  gen- 
i-ratcd  for  car  heating  and  other  service  facilities.  Be- 
tween the  station  building  and  Cordova  St.  at  tiie  lower 
level  is  a  large  ])ave(l  area  used  for  baggage,  mail  and  ex- 
press trucks,  to  whicli  acci'ss  from  the  street  is  had  by  a 
ramp  descending  on  easy  grades  to  the  west  of  the  station 
building  from  Cordova  SI. 

The  passenger  station  is  ii  stccl-fnime  stnictiirc.  with 
pressed  brick  face  and  Indiana  limestone  trim  (Fig.  ~). 
Above  the  ground  floor  are  three  floors  devoted  to  ollices 
for  the  use  of  the  railway  company.     A  large  interior  court 
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utroi'ils  niiliiral  li^litiii^'  lor  llit>  ^.'ciicnil  wititiii;;  i-doiii  ami 
also  for  till'  ollicc  nxims  wliiih  arc  in  tiic  iiitcridr  of  (lie 
stiiirtun". 

'I'lit'  (link  arriiiiL'i'inrnl  |>ii>\  iilcs  twn  tracks  fur  iii- 
IidimkI  trains  ami  two  tracks  lor  ontlitniml  trains,  witii  scp- 
unitr  |)lat forms.  'I'licrc  is  a  platform  ailjoiniii;,'  tiic  sla- 
tn>ii  iiM'il  for  Imiri^a^'i'.  mail  ami  cxim'ss  only.  U'liilf 
\'ani-ouvor  is  li>o  nid  of  the  line,  I  lie  station  is  arraM;;c(l 


J-"k;.  "J.    CoKDOVA  St.  Fkon  i'  or  .\i;\v  Caxauian  rAiinc 

Ti:i;.MINAI,   AT    \'ANCOrVEU 

;is  a  tlirouiih  stetion  in  order  to  get  the  best  use  of  the 
inuks  and  avoid  blot'kiiig  the  approaches  when  trains 
arc  backed  out  preparatory  to  shifting  to  the  storage  yards. 
Incoming  trains  proceed  westerly  and  back  out  over  tlic 
thoroughfare  in  the  freight  yard,  leaving  the  station 
tracks  dear  of  all  shifting  movements. 

Steamship  Piei: 

The  extension  of  (iranxillc  St.  by  \ia<lu(t  over  the 
tracks  affords  access  to  the  upper  level  of  the  new  steani- 
>liip  pier.  This  viaduct  is  80  ft.  in  width  and  is  enlarged 
in  front  of  the  pier  station  to  provide  ample  space  for 
public  and  private  vehicles.  Baggage  and  freight  are  re- 
tcived  at  the  pier  on  the  lower  level  to  which  access  is 
had  by  ramps  leading  from  Granville  St.  and  Burrard  St. 
\'iaducts. 

The  substructure  of  the  pier  is  l)uilt  largely  of  creo- 
>c)ted  timber  and  has  connected  with  it  a  nund)er  of  un- 
usual features.  Teredo  are  very  active  in  the  waters  of  the 
Burrard  inlet  and  untreated  timber  cannot  safely  be 
used  for  more  than  two  years  where  called  upon  to  bear 
heavy  loads.  The  depth  of  water  at  high  tide  at  the  outer 
end  of  the  pier  prior  to  construction  was  over  60  ft.,  with 
a  rather  soft  material  in  the  bottom  necessitating  very 
long  i)iles.  About  ;5000  piles  were  driven  in  the  sub- 
structure, ranging  in  length  from  85  to  110  ft.  The  har- 
bor was  fdled  in  at  the  site  of  the  pier  as  high  as  practic- 
able without  interfering  with  the  draft  of  vessels  which 
would  use  the  pier,  and  the  piling  was  then  driven  through 
the  filling.  The  substructure  is  well  braced  below  the 
low-water  line  and  the  filling  referred  to  adds  additional 
stiffness  to  the  structure.  Fenders  of  large  logs  chained 
together  afford  ample  protection  to  the  pier  and  dis- 
tribute evenly  throughout  the  structure  any  shock  which 
may  o<cur  from  vessels  striking  the  pier. 

A  railway  track  depressed  so  as  to  bring  the  floor  of  the 
irs  about  even  with  the  pier  floor  is  carried  through  the 


center  of  tlie  jthw.     Tlx'  ilecking  of  the  pier  is  made  of 

Australian  hardwood,  ubicb  has  I n    found   to  give  tlu; 

best  wearing  results  with  the  cla>s  of  trallic  and  atinos- 
plierie  conditions  existing  in  Vaniiiu\er.  'I'ln'  supf^r- 
structure  is  slow-burning  tindti-r  construction,  covered 
with  wool!  sliealliing.  The  waiting  hall  is  HI},\!)0  ft,,  sep- 
arate rooms  being  providi'd  for  Indies'  rest  room,  smok- 
ing rooms,  and  the  imiiii;.'riiliiiii  nnd  customs  de|iartmiMitH 
for  both  Canada  and  the  ruitrd  SimIcs.  Then;  is  a 
pionieiiade,  o\erlooking  the  li:iili<Fr,  mimI  iejiding  from  the 
waiting  room  on  the  niiicr  cml  nf  ihc  pier.  o\ci-  the  one- 
story  freight  slniclurc.  .\>  mic  cnlcis  frmn  the  viaduct, 
(he  ticket  oHice,  parci'I  roniii  and  haggagc  checking  room 
arc  conveniently  reached  on  n  concourse  heading  to  the 
main  waiting  room. 

.\i'cess  to  the  boats  from  tiie  upper  le\el  is  all'ordcd  by 
means  of  ramps  leading  from  flu;  concourse  on  an  i-asy 
Liiadc  In  the  landing  on  which  the  gang  |)lanks  an;  placed. 
'riii<  landing  is  adjustahle  Inr  dilferent  stages  of  the  tide, 
wliiih  lias  a  range  of  ahoiit  Hi  ft.  Passengers  coming 
fidin  the  hoats  go  through  the  customs  examining  rooms, 
or.  where  such  examination  is  not  necessary,  may  be  di- 
\eitcd  directly  into  the  concourse.  On  the  low'er  level, 
which  is  used  for  baggage,  express  and  freight,  there  are 
provided  Barlow  lifts  on  each  side  of  the  pier  to  nuitcb 
llie  vessel  ])orts.  These  are  adjustable  elevators  which 
may  lie  u.sed  as  sloping  gangways  or  raised  and  lowered 
similarly  to  an  elevator;  they  are  10x18  ft.  in  area,  hold- 
ing several  trucks  at  one  time. 

Personnel 

The  general  designs  and  layout  of  the  entire  work 
were  pre])ared  and  the  construction  of  the  terminal  Imild- 
ings    and    etpiipment    was  performed    by    Westinghouse 


Fig.  3.     Street  Elevation  of  Canadian  Pacific 
Steamship  Piei;,  Vancot'ver 

Church  Kerr  &  Co.,  :Montreal  and  Xew  York,  under 
the  general  direction  of  the  Engineering  Department  of 
the  Canadian  Pacitic-  Py.,  J.  G.  Sullivan,  Chief  Engi- 
neer. Messrs.  Barott,  Blackader  &  Webster  of  Montreal 
were  architects  for  the  passenger  station  Imilding.  Work 
was  begun  early  in  1912  and  the  station  and  pier  were 
opened  to  the  public  in  July,  191  [. 


Topoerraphic  .Surveyn  completed  by  tlie  United  States  Geo- 
logical Surve.v  in  tlie  year  ending  June  30,  1914,  covered  23.- 
098  sq.nii.  The  total  area  topographically  surveyed  in  the 
United  States  to  that  date  was  1,197,782  sq.mi.,  or  39.6%  of 
the   entire   country. 
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The  oft-debated  questions  of  the  economy  of  steam  and 
water  power  find  an  answer  in  the  Pacific  Northwest 
states  that  must  interest  engineers  in  other  parts  of  the 
country ;  the  immense  preponderance  of  water-power  drive 
througliout  the  Pacific  states  and  the  possibilities  of  hy- 
draulic development  there  admit  of  but  one  conclusion — 
the  local  superiority  of  water  over  steam. 

In  spite  of  the  recent  statement  of  J.  A.  Britton,  Gen- 
eral ilanager  of  the  Pacific  Gas  &  Electric  Co.,  that 
"steam  will  become  a  cheaper  prime  mover  for  the  genera- 
tion of  electrical  energj'  than  the  falling  water  of  streams," 
yet  central-station  managers  in  the  heart  of  the  California 
oil  fields  still  autiiorize  hydro-electric  developments  whiih 
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bring  pioneer  probh'iiis  in  coiistnutioii,  generation  and 
transmission.  Wiiatever  relation  may  exist  elsewhere 
about  tile  United  States,  there  is  little  room  for  doubt  as 
to  the  economic  standing  of  the  two  prime  movers  on  the 
Pacific  (Jonst. 

A  glance  at  the  acc()ni|)aiiying  ciiart.  wori-ccd  out  for 
Puget  Sound  conditions  some  years  ago,  may  be  of  in- 
tere.>*t.  This  discloses  tiie  vital  importance  of  average 
use  of  instalU'd  capacity.  Tims,  if  a  furtlier  statement 
of  Mr.  Britton,  that  '•tin-  load  factor  has  grown  from  12% 
in  the  distant  past  to  a  figure  of  TO'/,  at  the  present," 
refers  to  tliis  station  rating  factor  instead  of  an  average- 
to-nia.Kimiini  oiil|Mit    rutin,  the  cDiiclii^inn   is  self-evident. 
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This  is  attested  by  .Mr.  i^ritton's  continuation,  that  '■elec- 
trochemical processes  will  perhaps  change  the  tendency, 
so  that  hydro-electric  energy  will  continue  to  be  Ih'Iow 
steam  energy  in  cost  of  production.'"  Since  the  highest 
station-rating  factor  in  the  largest  electroi'hemical  in- 
dustries is  now  about  T0%  and  since  this  factor  for  most 
of  the  generating  .stations  of  the  Coast  is  as  high  as  30% 
to  10%  probably,  the  curve  shown  throws  considerable 
light  on  the  cea.seless  intcre.st  in  water-power  develop- 
ment even  where  oil  is  cheapest,  rainfall  least  and  surface 
evaporation  highest  for  the  Western  Slope. 

If  this  condition  prevails  where  evaporation  and  pre- 
cipitation are  .<o  nearly  matched  as  to  cause  engineers  to 
rescue  run-off  by  tlie  ingenious  expedient  of  sub-surface 
storage,  then  tiie  superiority  of  water  power  certainly  is 
assured  in  the  section  further  north  and  especially  in  the 
regions  tributary  to  Puget  Sound.  Eight  here,  the  pre- 
cipitation is  a  nia.ximum  for  the  United  States,  the  run-off 
rises  to  a  high  j)ercentage  of  rainfall,  and  evaporation  is 
negligible — even  for  reservoirs  of  considerable  area. 

In  connection  with  such  a  statement,  one  should  re- 
\icw  such  ca.<es  as  the  p.-;eudo-paradox  at  Snoqualniie 
Falls.  There,  a  mean  annual  rainfall  of  59  in.  is  observed 
Imt  the  run-off  corresponds  to  an  average  depth  of  more 
than  80  in.  over  the  whole  440  sq.mi.  of  catchment  area. 
The  Skagit  River,  a  huge  factor  in  the  future  hydro- 
electric develo]mients  of  the  Northwest,  has  1100  sq.mi.  of 
tributary  watershed  and  discharges  the  yearly  equivalent 
of  over  6i,'2  ft.  of  water  over  the  whole  basin. 

These  two  examples  are  not  isolated  ones.  The  discharge 
of  streams  rising  in  the  Olympics  is  oidy  just  beginning 
to  be  studied  and  new  high  figures  will  be  set.  In  the 
reports  of  tlic  U.  S.  Bureau  of  Soils,  one  station  (Quini- 
ault)  tlic  yearly  average  rainfall  is  upward  of  140  in., 
with  a  maximum  of  lo~. 

There  is  thus  no  reason  for  surprise  in  the  fact  that 
of  the  odd  90,000-kw.  capacity  in  plants  supplying  Seat- 
tle and  its  contingent  territory,  less  than  one  quarter  is 
in  steam  plants.  Even  this  em])loyment  of  steam  is 
promoted  by  the  lack  of  long-distance  transmission  lines 
in  the  coast  portions  of  the  Northwest  and  reliance  on 
steam  auxiliaries  as  emergency  reserves  in  spite  of  an 
operating  cost  per  energy  unit  doulile  that  of  the  con- 
nected water-power  stations. 

The  power  developments  thus  far  nuule  in  the  North- 
west are  only  sturdy  pioneers  of  an  army  to  follow.  One 
projmsed  development  on  the  Skagit  River  will  e.xeeed 
cvcrvthing  so  far  constructed;  a  three-year  study  of  this 
stream  shows  a  mean  anmiai  flow  of  oMM)  cu.ft.  i)er  sec., 
which,  with  the  available  iiead  of  (iOO  ft.,  would  produce  a 
routinuous  output  of  200,000  kw.  This  would  permit, 
with  a  station-rating  factor  of  50%  and  proper  daily 
storage,  an  installed  capacity  of  100.000  kw.  This  pro- 
ject is  witliin  100  miles  tnuisinission  distance  of  Seattle. 

Oiilv  three  plants  are  taking  toll  of  the  imtential  energy 
in  the  snows  on  Mt.  Rainier.  Two  hehmg  to  the  Puget 
Sound  consolidation;  one  has  ll.OOO-kw.  capacity  in  mn- 
cliines  installed  at  Klectron.  while  the  other  at  Lake 
Tajips  has  an  initial  development  of  20.000  kw..  though 
CO.OOO  kw.  is  projected.  The  third  plant  is  the  20.000- 
kw.  Tacoma  municipal  station  on  the  Nisqually  at  l^a 
Grande. 

The  sheer  drop  of  2:0  ft.  at  Smxiualmie  Falls  was  (piite 
iiatiirali\  ..ne  nf  tin-  first  to  lie  ntili/.ed  ;  tin'  initial  develol'- 
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iiicnl  |iiil  a  I  l,(H)()-kw.  stiitimi  in  llir  ruck  licwn  ia\ilv 
lIuTc  ami  this  lias  ix-i'ii  siiii|il('iui'iitc<l  liy  a  lM)()()-kw.  plant, 
dutsiili'  luit  lakiiifi  water  Iniiii  tin-  saiiir  .sinircc.  'I'lic  II,- 
(lOO-kw.  iiislallation  of  the  Scalllr  iiiniiirjpal  system  at 
('(•liar  Ijaki'  t(iiii|ilt'los  tin-  ml!  t<\'  liydiaiilic  plants  sn|i- 
piyinj;  tlic  liwlk  of  power  in  tlic  l*n;;ct  Sminii  iMninlry. 
'riicst' are  all  infant  imlust lies  ^^'rowiiij,'  fast.  'I'liat  is  tine 
also  of  till'  network  of  tlif  \Vasliin;;ton  Water  i'ower  ()o., 
lailiatin;^  from  Spokane;  it  applies  to  the  (le\i'lopments  of 
liie  I'ortiand  Ify.,  Iii;rlit  dt  I'owcr  Co.,  in  ami  altout  l*oil- 
lantl.  and  to  the  vnrions  installations  in  liritisii  ('oinm- 
liin — particularly  those  supplyiii;?  Victoria  ami  Van- 
couver. .Ml  have  the  three  essential-;  for  ultimate  sur 
coss — the  head,   the  water  anil    llic   market. 


San  Diego,  Caisf. 

Iinprovonients  lo  ilic  San  Die^o  water-supply  now  in 
|)rosrress  include  a  small  diversion  dam,  an  open  comluil 
of  concrete  seven  miles  long  on  which  there  are  several 
drops  and  a  metal  flume,  and  also  a  small  settling  reser- 
voir at  the  end  of  the  conduit.  Besides  these  improve- 
ments in  the  old  gravity  source  of  supply  tliere  was  put  in 
o])eration  on  Deo.  .31,  1914,  a  new  well  and  pumping  sys- 
tem to  supply  a  part  of  the  city.  Some  of  the  more  inter- 
esting features  of  hoth  pieces  of  work  will   l)e  described. 

Tin:   \i:w   CoNnriT  wn  Ai  cinsoimiis 

OiVKUSlON  Dam — \\  the  junciKm  of  Ihniser  Creek 
with    the    Cottonwood    l?iver.    alHuit     1'..    mi.    hi'low    the 


Fk;.  1.     Standard  Drop  ox  Opex  CoxruKTK  Water 
CoxDuiT,  Sax  Diego,  Camf. 

Morena  Dam  of  the  San  Diego  water-works,  a  dam  8  ft. 
high  and  75  ft.  long  has  heen  built  to  divert  water  into 
the  new  conduit.*  The  water  from  the  dam  flows  directly 
into  the  conduit  over  a  weir  8  ft.  long  and  '.^  ft.  deep,  de- 
-igned  to  pass  70  cu.ft.  per  sec.,  the  conduit  capacity. 

CoxDUiT — The  conduit  is  1  ft.  10  in.  wide  on  top,  3  ft. 
"2  in.  wide  on  the  bottom  and  2  ft.  11  in.  deep.     It  is  lined 


•The  Morena  Dam  was  described  in  "Engineering  News." 
June  12,  1913.  Other  articles  on  the  five  dams  and  on  other 
features  of  the  San  Diego  water-supply  may  be  found  in 
"Engineering-  News,"  April  7,  1904,  Nov.  26,  1908,  and  Dec.  30, 
1909 


on  the  sides  and  holtoni  with  I  m.  of  concrete.  The  vehj- 
eity  in  some  placcH  is  10  ft.  jut  see  One  of  the  dropH 
is  shown  by  I''ig,  1.  The  conduit  is  built  in  HeelioiiK  10  fl. 
long,  separated  by  tarred  pa|M'r.  Kacli  joint  is  Hupporteij 
by  a  rib  S  in.  long  and  I  in.  deep,  sejiaraled  from  tin-  coii- 
duil  by  a  thick  coaling  of  aspbaitum. 

Sti:i:i,  Ki.i.mk — Details  of  a  semicircular  sttjcl  lliinie  on 
a  wooden  trestle  arc!  shown  by  Kig.  'i. 

SiTTM.N'c;  IJasIN — At  the  lower  end  of  the  condnit  is 
a  settling  basin  or  Hund  catcher  in  fl.  wide,  l<i(i  it.  long 
ami  7  ft.  deep,  with  a  bafllc  wall  .'i  ft.  high  running  its 
entire  length  to  intercept  the  sand.  A  driv(!way  gives  n<-- 
cess  lo  the  basin  for  removing  sand. 

.Mi.ssMiN    \'\i.i.i;v    |)iiivi:\-Wi;i,i,  and  I'c.mi'ino  System 

On  |)ci-.  .'M.  I!M  I,  a  new  well  system  was  put  in  use.  A 
|Mim|)  in  each  well  delivers  water  to  a  conduit  leading  to 

,  .  .Carr/er3eam  SW      /  ^''^'"^^^'^  ^'f '^^ 
/;/(9  /      >1  /  K 16  


^■'  Footing 

Fu;.  2.     Details  of  Semicircul.vr  Steel  Fi,r.ME,  San 
DiEtH)  Watei!- Works 

(The  trestle  shown  i.s  typical  for  12-ft.  heights  and 
greater.  All  joints  were  bolted  with  %-in.  machined  bolts, 
with  a    >4-in.   wrought-iron   washer   on   each   end) 

a  o,000,00()-gai.  high-lift  pumping  station,  which  forces 
water  through  another  conduit  to  a  reservoir.  The  wells 
are  sunk  in  the  sands  of  the  San  Diego  River  and  the 
water  is  delivered  to  the  University  Heights  Reservoir, 
335  ft.  above  the  river  and  38.^  ft.  above  sea  level. 

DitivKX  "Wells — There  are  13  wells,  12  in.  in  diameter, 
with  ail  average  depth  of  05  ft.  The  lower  part  of  each 
casing  is  perforated  with  %xS-iii.  slots.  In  each  well  is 
a  two-stage  pump  witli  a  lO-hp.  belted  motor,  except  for 
one  direct-connected  unit. 

CoLLECTiXG  System — The  pumps  discharge  into  con- 
crete standpipes,  3  ft.  in  diameter,  from  which  a  10-in. 
steel  pipe  leads  to  a  sand  catcher  in  the  main  collector. 
This  collector  is  from  12  to  24  in.  in  diameter  and  dis- 
charges over  a  measuring  weir  into  two  concrete  sumps, 
with  a  combined  capacity  of  165,000  gal. 

IIiGii-LiET  Pumps — Two  four-stage,  direct-connected 
Plait  Iron  Works  turbine  pumps,  each  driven  by  a  250- 
lip.  motor,  lift  the  water  from  the  sumps  and  force  it 
through  T900  ft.  of  16-in.  cast-iron  pipe  to  the  reservoir, 
which  is  335  ft.  above  the  river  bed.  The  pumps  have  a 
rated  capacity  of  2,750.000  gal.  each  and  a  combined 
capacity  of  5,000,000  gal. 

Herbert  R.  Fay  is  Superintendent  of  the  Department 
of  Water,  Pueblo  Lands  and  Forestry  at  San  Die<;o. 
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iH  for  Mtm^iclps^l  Irrig^atlomi  fromm 
ne  Los  AuM'^tes  Aotaedlujict 


By  BriiT  A.   Hkinly* 


^SYNOPSIS — The  surplus  waters  of  the  Los  An- 
geles Aqueduct  will  be  distributed  by  a  number 
of  main  conduits  and  a  vast  network  of  smaller 
pipe  to  irrigate  87,090  acres  of  land.  To  secure 
the  water,  the  territory  has  to  be  annexed  to  Los 
Angeles.  As  the  irrigated  area  is  built  up  with 
houses  the  irrigation  system  wUl  change  into  a  city 
water-worlcs  system.  There  will  be  317  mi.  of 
riveted  steel  mains  from  54  to  S  in.  in  diameter, 
under  a  head  of  from  JfO  to  300  ft.,  besides  the 
main  conduit.  Storage  reservoirs  also  form  a  part 
of  the  system.  The  estimated  cost  of  the  whole 
project  is  $4,472,674,  or  $-50.90  per  acre.  Of  this 
$17.42  will  be  borne  by  the  city  and  $33.58  by  the 
owners  of  the  land  to  be  irrigated. 


A  plan  fur  the  ii.-e  of  the  surplus  waters  of  the  Los 
Angeles  Aqueihut  lias  at  last  been  prepared,  by  far 
the  larger  of  the  pro])ose(l  irrigation  districts  has  been 
formed  ar.l  on  Nov.  10,  1914,  the  district  voted  $2,60(>,- 
000  of  boi:J3  to  earr\'  out  the  project.  By  this  action 
the  utilization  of  something  over  one-half  the  flow  of  the 
Aqueduct  seems  assured.  The  proposed  construction  is 
second  only  in  magnitude  to  the  l)uilding  of  the  Aqueduct. 
The  irrigation  system.  com])rising  a  total  of  87,090  acres, 
compares  favorably  in  size  with  a  number  of  similar  proj- 
ects of  the  United  States  Government.  So  far  as  the 
writer  knows,  this  is  the  first  irrigation  enterprise  to  be 
undertaken  by  a  municipality  and  the  only  irrigation  sys- 
tem of  any  size  where  the  water  is  su])plied  under  ])res- 
sure.f 

GeOGUAIMIICAL    I'OSITION- 

The  two  irrigation  districts  stretch  nearly  thirty  miles 
north  and  northwest  from  the  present  city  limits  of  Los 
Angeles  to  include  the  major  part  of  the  arable  land 
ol'  the  San  Fernando  Valley.  This  is  exclusive  of  the 
three  or  four  incorporated  towns  of  the  valley,  to  which 
Los  Angeles  is  prepared  to  furnish  a  water-supply. 

The  land  to  be  irrigated  ranges  from  sandy  loam  to  clay 
and  much  of  it  is  adapted  to  the  growth  of  southern 
California's  most  valualde  product,  citrus  fruits.  The 
87,090  acres  comprise  two  political  divisions,  the  Mission 
District  of  ILOIO  acres,  and  the  San  Fernando  Irrigation 
District  No.  3  of  76,080  acres.  Geograi)hically  and  for  pur- 
poses of  service,  the  area  includes  eight  districts,  ranging 
from  4800  acres  to  l.'t.OOO  acres  in  extent. 

Financial  Details 
By  the  terms  of  agreement  with  the  land  owners.  Los 
Angeles    ha.s   agreed    to    defray    tlie    major    cost    of    the 


•fi45   .«!oiith    nilvo   St..    LoM   AnKelPs.    Calif. 

tTo  mnke  this  |>oh.hIIi1o  thf  Lr>?lHlntiire  passed  the  Shenk 
Art.  which  permits  the  locHlllleM  liicliided  to  form  themselves 
Into  districts  and  vote  bonds.  Those  districts  are  authorlzeil 
to  Incorporate  themsidves  Into  the  inunlcli)allty  of  Los  .\n- 
K'-lcs,  which  then  becomes  the  builder,  owner  and  operator 
of  the  works.  To  carr.v  out  the  idan  TiOS  Angeles  will  have  to 
Miinox  a  territory  conslderabl.v  larger  than  Its  i)resent  area. 
Crevlous  articles  on  the  utilization  of  the  sur|)lus  waters  of 
the  T.IOS  AnKeles  Ai|ueduct  have  aiii>eared  In  "Enfflneerln« 
News"  of  Dec.   29.    MHn.   anrl    .\Inrch    ;i.    Um. 


(ileiidale  Trunk  Line,  the  Chatsworth  Conduit  and  the 
Chatsworth  Reservoir.  (See  map.)  The  city's  estimated 
expenditure  is  $1,496,959.  The  land  owners  for  their 
part  have  agreed  to  pay  a  proportional  cost  of  the  City 
Trunk  Line  now  built  and  in  operation,  and  of  the  pro- 
posed Cahuenga  and  Glendale  Trunk  lines,  and  build 
all  other  mains  and  laterals.  By  annexation,  the  whole 
property  will  automatically  come  under  the  control  and 
operation  of  the  municipalitj'.  The  estimated  cost  of 
the  whole  work  is  $4,472,674.  Of  this,  the  estimate  for 
the  ^lission  District  is  $369,715  and  for  the  San  Fer- 
nando Irrigation  District  No.  3  $2,606,000.  This  latter 
amount,  as  al)ove  stated,  was  authorized  by  the  district 
on  Nov.  10,  by  a  vote  of  739  for  and  only  12  against. 

Plan  of  Supply 

The   San   Fernando  Valley  may  be  likened  to  an  ill 
shaped   bowl,   slightly  tipped   in  the  direction   of  a  lip 


mm 


Map  of  tiik  Sax  Ferxando  \'alli:y,  Showixg  Outline 

OF  THE  PlAX  FOIt  MUXICIPAL  lltlilGATlOX    FROM 

THE  Los  Angeles  Aqueduct 

which  points  toward  the  city  of  Los  Angeles.  (See  map.) 
The  lowest  elevation  of  the  proposed  irrigation  system  is 
approximately  600  ft.  above  sea  level.  From  there  the 
land  rises  by  gentle  slope  to  the  foothills  encompassing 
it  on  the  north,  south  and  west.  From  tiie  outlet  of  the 
Aqueduct,  at  El.  1461  ft.  above  .sea  level,  a  trunk  line 
of  tunnel  and  steel  pipe  will  irrigate  an  area  of  89(50 
acres,  the  highest  elevation  to  be  reached  being  1400 
ft.  This  district,  on  account  of  its  high  elevation,  will 
be  operated  independently  of  the  remaining  area.  Also, 
at  El.  1150,  and  leading  off  from  the  conduit  forming  a 
part  of  tlie  City  Trunk  Line,  one  mile  above  the  Lower 
San  Fernando  Reservoir,  a  conduit,  tlie  Chatsworth,  will 
extend  southwestward  10.3  mi.,  watering  a  large  acreage 
beneath  it  during  the  irrigation  season  and  in  the  rainy 
season  storing  its  flow  in  the  Chatsworth  Reservoir.  This 
basin,  of  25,000  luie-ft..  situated  on  the  western  rim 
of  the  vallev,  will   irrii;ate  the  main   lloor  of  the  valiev. 
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riu-  soutli  side  ul'  tlic  vallfV  at  Ml.  I ()()()  It.,  iDpctin^  nil' 
III  SoO  ft.  in  till'  smitlu'ust  inrncr  of  tin-  distrid,  will  hi? 
wati'ifii  from  trunk  liiu-.s  li-aiiiiii:  aiii).>i.><  tin-  valK-v  from 
till'  Cliatswortli  Coiiiluit.  tlii'  liowi'i-  San  I'^cinamlo  Ufsi-r- 
Miir  ami  llu'  City  Trunk  liiiii'.  'I'lu'  fa-t  cml  of  tin?  ilis- 
trift  will  III'  jiartiallv  -iipplictl  fmni  ihr  City  Trunk  Linr, 
from  wliiili  Los  An;;»'lfs  proriiii's  licr  .\i|Ui'i!u(t  .sujiply 
ami  wliirli  wa.s  ilosi^^ni'd  and  luult  with  this  rnd  in  virw. 

The  Chatsworth  Ho.srrvoir  us  will  as  the  liowrr  San 
Fernando  Ifeservoir  will  have  a  twofold  piirposo  to  |)er- 
forni,  for  these  reservoii's  insure  the  stora;,'e  of  the  water 
from  the  operation  of  (he  Ainieduet  diirinj,'  the  winter 
months  at  a  time  when  there  will  lie  conlimKUis  operation 
of  the  Aiiuoduet  at  normal  How  fur  the  develo|>meiit  of 
hydro-eleetrie  ener<jy. 

Krom  the  main  trunk  lines,  smaller  lines  will  liramli  (jIV 
so  that  the  entire  distriet  of  87.()!>()  acres  will  he  traver.seil 
hy  a  network  of  laterals  spaeed  not  farther  than  one- 
half  mile  a]>art,  which  makes  provision  that  no  acreaj^e 
is  farther  than  a  maximum  of  \',ViO  ft.  from  a  main  of  at 
least  8  in.  diameter.  With  the  exception  of  a  few  in- 
stances, all  lines  will  follow  |nihlic  roads,  the  owners  of 
property  takiuij  the  water  lioin  the  distrihution  system 
heinjjc  called  ujion  to  provide  their  individual  i)roperty 
irrigation  system. 

DKSKiN 

The  Chatsworth  Conduit  is  designed  for  a  How  of 
7500  miner's  inches,  or  a  little  more  than  one-third  the 
rated  flow  of  the  Aqueduct,  to  which  it  will  he  very  similar 
in  design  and  structure.  The  classification  comprises 
ot.-i-lo  ft.  of  covered  conduit  with  grades  ranging  from 
0.001  to  0.00;]5 ;  4240  ft.  of  steel  flumes  with  a  grade  of 
0.001,  and  20,440  ft.  of  52-in.  pipe  of  V^-in.  steel,  having 
a  grade  of  0.0095  and  emptying  into  the  Chatsw^orth  Res- 
ervoir. 

With  one  minor  exception,  tlie  remainder  of  t!ie  system 
is  to  consist  of  riveted  steel  pipe  ranging  from  5  I  in.  di- 
ameter for  the  largest  trunk  lines  down  to  8  in.  diameter 
for  the  smallest  laterals.  Both  mains  and  laterals  have 
heeu  figured  to  deliver  a  continuous  flow  of  one  miner's 
inch  to  five  acres.  As  the  irrigation  season  comprises 
approximately  240  days,  the  duty  is  thus  1  in.  to  71/^ 
acres.  This  duty  was  arrived  at  by  a  survey  of  southern 
California  for  the  practice  in  the  irrigation  of  citrus  or- 
chards. At  tlie  same  time,  tests  of  water  consumption 
which  were  made  in  the  city  of  Los  Angeles  for  residence 
districts  worked  out  to  the  same  figure  so  that  wherever 
and  whenever  the  district  becomes  of  a  suburban  type, 
the  transition  from  irrigation  to  domestic  u.se  entails  no 
change  in  the  distribution  or  supply  system. 

The  mains  are  designed  to  supply  the  quantities  stated 
above  at  an  irrigating  head  of  48  in.  at  any  desired  point 
on  the  .system.  Assuming  a  velocity  of  2.75  ft.  per 
sec.  in  the  S-in.  laterals,  the  line  allotment  for  a  10-acre 
tract  would  be  30  hours  each  month. 

Allotment  of  water  to  irrigators  on  the  above  basis  ex- 
pressed in  terms  of  acre-feet  provides  for  1.93  acre-ft. 
per  year  per  acre,  and  with  an  average  annual  rainfall 
of  15.7  in.  in  this  region,  it  will  be  seen  that  except 
in  seasons  of -drought  the  land  is  assured  of  an  equivalent 
of  39  in.  of  rainfall  per  annum. 

The  construction  will  entail  the  buflding  of  317  mi.  of 
mains,   requiring   25,719   tons   of   steel.      For   the   8-in. 


laternlH,  .\o.  l"v'  guge  ('/,,,-in.)  steel  will  be  iiw-d  and  for 
nniinH  from  12  to  IH  in.  dianieUjr,  No.  10  gage  ("/.u''") 
metal,  while  for  mains  of  larger  size,  the  thicknetw  of 
steel  has  hern  (Igurcd  on  the  basis  of  a  safe  working  KtreHH 
of  ir>,0()l>  lb.  |)er  nq.in.,  net  Hection.  Itiveting,  on  the 
large  mnins,  will  be  the  sume  as  on  the  San  Fernando 
Si|)lion  of  the  CAty  Trunk  Line  dc-rilbcd  in  Enoi.nickii- 
IMJ  .Nkw.s  of  May  22,  l!Mi.  Tlnrc  will  bo  a  cover  of 
3  ft.  above  the  lop  of  the  ])ijK!.  Water  will  be  huppli';d 
under  a  head  of  from    ID  to  over  300  ft. 

Kxceptiiig  where  heavy  j)re.ssureH  require,  the  regular 
standard  water-work.s  gate  in  use  on  the  Los  Angeles 
system,  designed  for  a  working  jiressure  of  200  lb.  per 
sq.in..  will  be  installed.  On  the  8-in.  and  lO-in.  mains, 
full-size  gates  will  be  used,  at  half-mile  intervals.  On 
mains  from  14  to  20  in.  diameter,  a  gati!  efjual  in  valvi! 
area  to  one-half  the  area  of  the  jiipe  will  be  used,  spaced 
one  mil(!  ai)art;  on  largiM-  mains,  gates  designed  in  the 
.same  proportion  but  at  iwo-mile  intervals  will   be  used. 

J'lsTJ  MATES    OF    CoST 

'I'hc  estimates  of  cost  have  been  prepared  on  the  basis 
of  5c.  per  lb.  for  the  steel  in  place,  with  fittings  esti- 
mated of  21/^%.  and  10%  for  gates,  engineering  and  con- 
tingencies. The  ])lans  were  prepared  before  the  opening 
of  the  Panama  Canal,  and  reduction  in  price  on  cast-iron 
pipe  by  all-water  shipment  has  amounted  to  $3  per  ton 
since  the  canal  opened,  with  the  possibility  of  a  still  fur- 
ther discount  as  soon  as  shippers  have  accustomed  thcni- 
.selves  to  the  new  conditions.  L^nless  unfore.seen  circum- 
stances arise  to  greatly  advance  the  base  rate  of  materials, 
the  estimate  is  a  fair  one. 

CoXSTIiUCTIOX 

The  estimate  of  time  foi'  completion  is  placed  at  ap- 
proximately two  years  from  the  date  of  ojiening  con.struc- 
tion,  and  this  depends  only  on  the  availability  of  funds. 
Large  quantities  of  construction  equipment,  as  salvage 
from  the  construction  of  the  Aqueduct  and  the  City  Trunk 
Line,  have  been  assembled  at  warehouses  at  the  Lower 
San  Fernando  damsite  and  500  men  fully  equipped  could 
be  placed  in  the  field  within  10  days  after  the  word  to  be- 
gun work  is  given.  Steel  deliveries  would  be  the  princi- 
pal item  of  delay,  but  with  present  and  prospective  condi- 
tions of  : -e  market  and  division  of  contracts,  progress 
would  be  unlikely  to  meet  with  serious  delay  on  this  score. 
On  mains  54  to  60  in.  where  nesting  is  not  possible.  Pa- 
cific Coast  factories  are  in  a  position  to  underbid  Eastern 
competitors. 

AcuEAGE  Costs  axd  Payments 

For  the  total  87,090  acres,  the  average  cost,  under  the 
estimates  of  'William  ilulholhmd,  Chief  Engineer  of  the 
Los  Angeles  Department  of  Public  Service,  amounts  to 
$50.90  per  acre.  Of  this,  the  part  borne  by  Los  Angeles 
in  the  building  of  trunk  lines  and  the  Chatsworth  Reser- 
voir amounts  to  $17.42  per  acre,  so  that  the  net  cost  to  the 
land  owner  of  bringing  the  water  to  his  land,  or  within 
a  maximum  of  1342  ft.  from  each  acre,  amounts  to 
$33.58. 

Under  the  Shenk  Act,  however,  the  cost  is  not  based 
on  acreage,  but  is  made  proportional  to  the  assessed  valu- 
ation of  the  land.  The  bonds  recently  voted  by  San 
Fernando  Irrigation  District  No.  3  and  other  bonds  sub- 
sequently to  be  voted  will  run  for  40  years,  payments  of  the 
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-inking  fund  not  commencing  until  10  years  from  date  of 
i-sue  and  then  being  payable  in  30  annual  installments, 
rhis  plan  was  followed  for  two  reasons:  (1)  Because 
it  gives  opportunity^  for  the  construction  of  the  work  and 
the  provision  for  making  it  pay  its  own  way,  and  (2) 
(and  of  equal  importance)  the  payments  are  made  propor- 
tional to  the  value  received.  In  the  east  end  of  the  valley, 
hcing  nearer  to  Los  Angeles  and  under  partial  irrigation 
from  pumpage,  the  land  has  reached  a  fairly  high  state 
of  cultivation  with  an  equivalents  high  assessment.  It 
is  true  that  this  more  improved  section  must  pay  more 
than  its  proportional  share  of  interest  charges  for  the 
first  decade,  but  by  the  end  of  that  period  the  entire  valley 
should  be  under  irrigation,  and  the  northern  and  western 
portions  now  thinly  populated  and  under  dry  farming 
will  have  reached  a  condition  of  prosperity  where  the  bur- 
den of  payments  of  the  ])rin(ipal  will  be  niuth  more  equit- 
ably adjusted  than  is  now  possible. 

CJosT   OF    Iriuoatios    and    Water    Rights 

The  city  has  set  a  rate  for  irrigation  of  Ic.  per  miner's 
inch  per  hour,  which,  on  the  basis  of  1  in.  to  71/^  acres 
for  a  period  of  240  days,  amounts  to  $11.68  per  annum — a 
cost  believed  to  be  clieapor  than  for  pumpage  in  the 
valley. 

The  most  troublesome  sut)ject  before  the  California 
courts  is  the  question  of  water  rights  and  in  the  present 
instance  it  is  dispo.sed  of  once  for  all  in  this  way.  The 
city  has  provided  as  the  first  requisite  for  the  use  of  the 
water  incorporation  within  its  own  limits.  Xo  water  rights 
per  se  are  given  to  the  land.  The  irrigation  user  upon 
application  and  payment  for  the  use  of  the  water, 
to  all  intents  and  purposes  stands  in  the  position 
of  a  Los  Angeles  property  owner  who  has  paid  for  a  tap 
from  the  city  system  and  the  water  cannot  be  taken  from 
the  land  so  long  as  the  rules  of  the  Bureau  of  Water- 
Works  and  Supply  are  complied  with.  The  water  right 
is  therefore  one  in  fact  and  it  has  been  accepted  as  such 
by  the  prospective  water  users  of  the  district. 

Immediate  }Iai!Ki:t 

Los  Angeles  during  the  past  summer  has  stood  in  the 
unusual  position  of  a  city  which  has  long  been  threatened 
with  a  water  famine  but  which  now  has  a  supply  amount- 
ing to  a  large  surplus,  yet  because  of  political  conditions 
and  lack  of  distribution  facilities  is  unable  to  dispose 
of  it. 

The  ])n)S(riptioM  of  a  year  ago  that  only  territory  witli- 
in  the  city  limits  could  use  the  water  cut  olf  an  immediate 
market  along  the  City  Trunk  Line,  but  effectively  guarded 
the  city  against  the  plans  of  corporate  interests  who  were 
prepared  to  contest  the  city  in  the  possession  of  her  water 
rights.  With  annexation  accomplished  within  the  next 
few  months,  the  City  Trunk  Line  should  be  available 
for  the  irrigation  of  a  strip  of  several  miles  on  each  side 
of  it  during  the  summer  of  1!)15.  In  addition,  a  tem- 
porary ojjcn,  uidined  ditch,  taking  its  supply  from  the 
Lower  San  Fernando  Heservoir,  ready  for  storage  about 
Jan.  1,  will  be  carried  for  7  mi.  .southwesterly  toward 
the  Clmtsworth  Reservoir.  Beginning  at  an  elevation  of 
950  ft.,  and  with  a  capacity  of  7500  miner's  inches,  it  is 
anticipated  Ity  tiiis  means  that  10,000  acres  can  be  ])laced 
under  the  watiT  during  the  coming  irrigation  season. 
Tpoti  complcfion  of  the  permanent  system,  this  ditch 
will    he    iiliiimloiicd. 


Coo  Mo  m,  Sfto  Fo 


The  Tuget  Sound  extension  of  the  C'liicago,  Milwaukee 
&  St.  Paid  Ry.  crosses  the  summit  of  the  Cascade  Range 
about  60  miles  east  of  Seattle,  Wash.,  and  the  original 
plans  called  for  a  summit  tunnel.  In  order  to  expedite 
the  completion  of  the  line  through  to  the  Pacific  Coast, 
however,  it  was  constructed  with  an  open  high-level  lina 
through  the  Snoqualmie  Pass,  and  with  this  the  road 
was  ready  for  traffic  in  1908.  The  operating  trotibles 
over  this  sunnnit  were  serious,  due  to  the  heavy  grades 
and  the  open  high-level  line  over  the  Cascades  (where 
snow  conditions  are  exceptionally  severe).  Consequently, 
surveys  for  the  tunnel  were  soon  started. 

The  high-grade  or  open-pass  line  extends  north  and 
northwest  from  Keechelus,  "Wash.,  to  the  summit  at 
Laconia  (+.75  miles)  with  a  grade  of  '1:1%  and  then 
southwest  on  a  descending  grade  of  2.75%  to  Rockdale 
(4.4  miles).  Its  maximum  curves  are  of  8°,  and  its 
summit  is  3005.7  ft.  above  sea  level. 

The  low-grade  tunnel  line  or  cutoff  runs  north  from 
Keechelus  to  the  east  portal,  and  then  due  west  to  Rock- 
dale, at  the  west  end  of  the  tunnel,  4.5  miles.  This  line 
saves  3.75  miles  in  distance  (or  about  40%  of  the  distance 
between  Keechelus  and  Rockdale),  444  ft.  in  rise  and 
fall,  and  1240°  in  curvature.  It  will  enable  westbound 
trains  to  dispense  with  the  present  helper  service.  Heavy 
eastbound  trains  will  require  only  one  instead  of  two 
helper  engines,  this  helper  service  being  necessitated  by 
a  20-mile  grade  of  1.75%  from  Cedar  Falls  to  Rockdale 

The  tunnel  is  11,886  ft.  long,  with  a  sunmiit  elevation 
of  2556  ft.  at  2000  ft.  from  the  east  portal.  From  the 
east  end  it  has  an  ascending  grade  of  0.1%,  followed 
by  a  descending  grade  of  0.4%.  The  tunnel  is  on 
tangent,  but  a  6°  curve  begins  just  inside  the  east  end 
and  a  3°  curve  inside  the  west  end. 

Work  on  the  tunnel  was  commenced  early  in  1912,  with 
the  idea  of  extending  the  construction  over  several  years. 
The  severe  snow  troubles  on  the  open  line  during  the 
winter  of  1912-13  made  it  evident  that  the  low-grade 
tunnel  line  would  have  to  be  com])leted  as  soon  as  possible, 
and  steps  were  taken  to  push  the  work  vigorously. 

The  headings  met  on  Aug.  4,  1914,  but  a  slide  about 
1800  ft.  from  the  east  portal  made  it  necessary  to  hole 
through  from  the  west  heading,  and  as  the  east  and  west 
ends  had  top  and  bottom  headings  respectively,  the  lines 
could  not  be  checked  until  Aug.  18.  The  final  checking 
showed  that  the  west  line  came  0.15  ft.  north  of  the  east 
line;  the  elevations  checked  to  0.13  ft.,  and  the  actual 
tunnel  distance  was  6  ft.  longer  than  that  calculated 
from  the  survey  lines  which  had  been  run  across  the 
summit.  The  meeting  of  line  and  grade  was  considered 
very  satisfactory.  The  6-ft.  variation  in  distance  seems 
considerable,  but  it  is  explained  that  no  special  effort  at 
great  refinement  was  made  in  the  surfai-e  measurement, 
as  each  time  this  was  nuide  in  12  to  15  ft.  of  snow. 

The  excavation  was  mainly  in  hard  black  .shale  rock, 
with  some  conglomerate,  etc.,  the  strata  being  inclined 
but  slightly  from  the  vertical,  as  shown  by  the  geological 
section,  Fig.  1.  A  consideral)le  amount  of  wafer  was 
struck  in  the  conglomerate,  due  largely  to  small  lakes 
(formed  by  the  melting  snow)  on  the  east  slope.  There 
was  water  also  in  the  loose  material  encountered  near  the 
west  |iortal. 
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'I'lu'  liiiiiicl  was  liiiill  liy  llic  lailuiiy  company  in  \u-  rliaiiilii'i>  lor  tin- comliiils,  aH  hIiowii.  TIic  rcfii^'<!  fliaiiiluT 
ctirdaiui'  vvilli  its  praclici"  (if  doiii;;  |>ni(li(ally  all  <(iii-  is  aliuiil  '«i  It.  (Iccp  and  <i  It.  wide,  with  a  total  lioinlit  of 
Htniition  work  with  its  own  fonrs.     .1.   I.   Ilorrocks    was      ;i  ft.  c  in.,  hut  at  tin-  top  is  phici-cl  lli<'  (ondiiil  l.o\,  so  lh.it, 


11         Kii;:in«'i'r  and   Superintendent    under    K.   O.    Ueeder.   As-      the  elear  liei;;ht.  is  (t  ft.  ti  in 


sistant  Chief  Knj;ineer.  .Ml  the  work  was  uniler  the 
(lireetioii  of  C.  K.  liowetii.  Chief  Kn^'ineer  of  the  CLiea;;o, 
Milwaidiee  \'  S(.  I'unl  l»y.  The  tunnel  was  eonipleleil 
and   ready   lor  trallic    iii  .lanujirs,    lIM.'i. 

Dk.sHJN     0|-    'V[   \  \  II, 

The  standiinl  (•ros>-,-eilinii  iij'  ihe  Inniiel   is  V' 1    ll.  liiL-h 


On  aceount  of  the  ainounl  of  water  niel  with  at  variouK 
points,  which  must  he  provided  for  in  tht;  ('om|>lelcd 
luMiicI,  concrete  ;,Mitlers  have  heeii  constructed  as  kIiowii 
ill  l'"i;,'-  '■-'.  'I'll"  jrnH<'rs  arc  \2  in.  wide  and  10  in.  dw;p, 
and  at  the  refu;„'(!  chandlers  they  are  covered  with  planks. 
One  side  is  formed  hv  the  footini:  of  tin;  tunnel  wall.     'J'he 


ami   li>  ft.  wide,  with  n  llal   llour  and  a  semi-circidar  root      other  side  is  a  lurli  wall  to  retain  Ihc  hallast. 


Wost 
Por+ol 


Porra. 


30  40 
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arch,  as  shown  in  Fig.  2     Tiie  sides  have  a  hatter  of  1  To  allow  the  water  to   How  from  the  tunnel  into  the 

in.   in   (!   ft.  ahove  the  top  of   tlu'   footing  course.     The  gutters,    G.xfi-in.    concrete    haffles    are    placed    diagonally 

tunnel  is  lined  throughout   witli    Iv-iu.  of  concrete,  this  across   the    tunnel    floor   at    intervals    varying   from    150 

heing  made   necessary  hy  the  stratilied   condition  of  the  to   .'iOO   ft.      At  each    haflle   the   water  pas.ses   through   a 

rock  (Fig.  1).  grating  in  the  curh  wall  and  enters  a  4-in.  pipe  which 

End)e(l(led  in  the  lining  on  one  side  are  two  ;{-in.  fiher  di.scharges   into  the  gutter  some  distance  further  along, 

conduits  for  telegra])h  wires  and  electric  cables.     On  the  The  (tl)ject  of  this    is   to   avoid    having   the  gutter  open 

same  side  of  the  tunnel  are  refuge  chambers  about  300  directly   to  the   tunnel    lloor.      Tiie   l)afiles   discharge   the 

ft.    a])art,    which    sci-\c    also    as    insiu'ciinu    or    splicing  watci-  on  alternate  sides,  as  shown. 
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Mktiiods  ok  DiaviNii  Tin:  Tuxxel 

The  construction  of  tlie  Snoqualmic  tunnel  is  of  special 
interest  on  account  of  the  use  of  the  bottom-heading 
system  (common  in  European  practice)  for  the  greater 
part  of  the  work.  This  was  adopted  as  giving  greater 
speed  and  economy  for  the  conditions  under  which  this 
long  tunnel  had  to  be  driven. 

At  the  east  end  of  the  tunnel,  however,  there  is  a  long 
and  deep  approaih  cut.  and  as  this  could  not  be  complet- 


these  drilled  from  If!  to  30  holes  i)  ft.  deep,  depending 
upon  the  rock  encountered.  Usually  there  were  12  holes 
above  the  bar  and  four  below,  the  latter  acting  as  lifter.- 
in  blasting.  Steel  plates  laid  on  the  floor  facilitated  the 
slioveling  of  the  muck  into  the  cars. 

For  ventilation,  a  2-l-in.  exhaust  pipe  was  carried  to 
the  end  of  the  completed  bench  and  a  10-in.  blower  pipe 
was  extended  to  the  heading,  this  pipe  within  100  ft.  of 
the  heading  face  being  of  canvas.     As  the  distance  from 
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ed  until  after  the  actual  driving  of  the  tunnel  was  in 
progress,  it  was  decided  to  drive  a  top  center  heading  at 
this  end.  This  heading  was  widened  to  full  arch  section, 
and,  to  avoid  ])lacing  temjiorary  timbering,  about  3000 
ft.  of  the  arch  was  concreted  in  advance  of  the  removal 
of  the  bench. 

The  greater  part  of  the  tunnel  was  driven  from  the 
west  end,  using  the  bottom-heading  system.  A  bottom 
drift  8  ft.  high  and  13  ft.  wide  was  driven  first  along 
one  side  of  the  tunnel,  and  was  then  widened  out  on 
its  other  side  to  the  full  normal  width  of  18  ft.  This 
full  heading  was  timbered.  The  sets  were  spaced  5  ft.  c. 
to  c,  and  consisted  of  posts  t2.xl2  in.  with  caps  12x14 
in.,  uj)on  which  stringers  and  flooring  were  placed.  The 
tind)ers  were  so  arranged  that  the  bench  rock  could  be 
droi)i)ed  directly  to  the  IVo-yd.  side-dump  cars  on  the 
mucking  tracks  below. 

At  intervals  of  150  ft.,  openings  were  driven  u))\vard 
to  full  tunnel  section,  and  from  these  the  bench  was 
worked  in  imth  directions.  The  entire  face  was  shot  at 
one  time.  This  gave  liotli  muckers  and  drillers  continuous 
work  in  each  bench  stope  and  i)criiiittc(l  tlic  working  of 
anv    number   of   stopes,   depending   on    labor   coiulitions. 

A  double-track  narrow-gage  line  was  laid  as  far  as  this 
bench  work,  a  single  track  cxteiuling  beyond  to  the  face 
of  the  bottom  heading.  Horses  operated  the  cars  on  this 
track,  whilt!  at  the  bench  the  cars  were  made  uj)  into 
trains  to  be  handled  by  gasoline  locomotives.  As  the 
ji/j-vd.  cars  were  too  high  for  hand  shoveling,  1-yd. 
steel  rocker  dump  cars  were  used  for  work  at  the  face. 

Four  drills  were  used  in  the  heading  and  were  nionntcil 
upon  a  cross  bar  instead  of  upon  trijiods.     For  each  round 


the  portal  increased,  booster  fans  were  installed  at  the 
blower  line. 

Each  heading  shift  was  composed  of  a  foreman,  4  drill 
runners,  4  helpers.  10  muckers  or  shovelers,  and  a  nip- 
per. They  worked  6-hr.  shifts,  with  12-hr.  rest  between 
shifts,  except  that  the  foremati  and  nipper  worked  12  hr. 
These  shifts  were  paid  on  a  bonus  system.  The  basis  of 
this  was  100-ft.  advance  for  a  10-day  period,  and  for  each 
additional  foot  of  advance  each  man  on  the  shifts  received 
one  hour's  extra  pay.  The  average  progress  was  9.5  ft. 
of  heading  per  day,  with  a  maximum  of  25  ft. 

For  work  at  the  east  end,  under  the  top  heading  system, 
a  center  drift  9x6  ft.  was  driven  first,  with  its  floor  at 
the  springing  line,  and  this  was  winged  out  to  the  full 
arch  section.  Shafts  at  intervals  of  1000  ft.  were  sunk 
to  the  tloor  level,  and  .stoping  drifts  were  run  from  these 
at  one  side  of  the  tuniu'l,  from  which  the  bench  was 
taken  out  to  the  full  section. 

C()X(1!I:T1X(! 

The  permanent  concrete  lining  was  juit  in  while  the 
tunnel  was  under  construction,  its  purpose  being  largely 
to  prevent  fall  of  tlu  roof.  Where  the  excavation  was 
in  loose  material  at  the  west  end,  and  was  far  in  advance 
of  the  concreting,  an  A-lranie  timbering  was  i)ut  in  to 
support  the  roof  temporarily.  This  is  shown  at  the  left 
in  Fig.  3.  I'  was  renu)ved  in  advance  of  the  arch  con- 
crete work,  cross  tind)ers  !ioing  placed  at  the  springing 
line  to  carry  the  track  for  the  concrete  cars.  At  the  east 
end,  .sonu*  temporary  timbering  was  re((uired,  as  shown 
at  the  right  in   Fig.  :>. 

The  conerete  walls  were  i)uilt    in   lengths  of  50  to   100 
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ft.,  ami  till'  rool' anil  in  T'-ft.  ItMiirtlis.  .\  nnit n-ti'  iiii.xiii;,' 
plant  was  iiistallfd  near  each  portal,  ami  llic  ((imri'ti'  wa.s 
traiLsporli'il  in  'L'-.\'l-  ^'''''1  ilinnp  (ai>  uii  iiarrow-oja.irc 
trat'k.s.  Tlii'si'  trai-ks  wcri'  cairitMl  liy  i  rii>,>  timinT.s  placcil 
at  tlio  .spriniriii.il  line  ami  .snpported  on  jic^ts  until  the 
si(K>  walls  wiMV  coiuTetod.  as  sliowii  in  Vijx.  1.  This 
irran,::oim'nt  onal)lo<l  the  concrete  cars  to  he  operated  in- 
:«']H'mleiitly  of  the  imickiiiLT  cars,  and  it  also  enaiiled  the 
oncrete  to  he  dumped  directly  into  the  lnrins  Inr  the  side- 
walls.  That  for  the  areli  was  shoveled  iiilo  |)lace.  The 
( ross  tiinher.s  extended  to  the  rock  lace  and  were  left 
einhedded  in  the  concrete  of  the  side  Mails,  heinji  sawed 
•IV  level  with  the  face  of  the  walls  after  the  completion  of 
ihe  work. 

At  the  west  end,  the  ct)iicrete  cars  were  o))erated  on 
an  endless  cable  liaulaj>;e  system  as  shown  in  Fiir.  1.  M 
the  east  end  (Fip.  3)  they  were  operated  hy  electric 
locomotives. 

Pl!()(il!KSS    ]{i:(  l)l!l)>     \M>    Iil.l'OKT.S 

The  greatest  advance  ]ier  month  was  I-").")  ft.  in  the 
■west  headin,sr  (March.  l!)i;))  and  l-'!:!  ft.  in  the  cast 
headinir    (September,   1913).      The   ma.xinuim    total    ad- 
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Cross-  Section 


Long.  Sec+ion 


Fl(i.     1.       TiMUliKIXG    TO     ('.\l!l!Y    XAimOW-GAGE    TRACKS 
KOIt    COXCKETIXG    THK    TCXXEL     (  ExDLKSS-CaBLE 

Haulage  System) 


\ance  for  both  hcadin.i:s  was  T8.j  ft.  (May,  1!M  I).  The 
a\('ra;re  daily  headin;,'  advance  was  about  '■).'>  ft.,  with  a 
ma.viiiiuni  of  •>')  ft.  for  the  west  (bottom)  headiiii:  and 
21  ft.  for  the  to])  center  drift  of  the  east  headin^^  The 
jtrogress  diagram,  Fig.  5,  shows  what  a  .steadily  uniform 
])rogres,s!  was  made,  the  light  straight  lines  indicating  the 
average  estimated  progress.  The  heading  work  kept  pret- 
ty closely  to  these  lines.  The  bench  work  at  the  west 
end  was  slow,  due  to  .small  force  under  labor  conditions. 
On  Dec.  31,  1014,  the  e.xeavation  of  both  benches  had  been 
completed,  and  the  concrete  lining  was  completed  early 
in  January,  191."). 

Tlie  two  forms  of  daily  jirogress  report  of  tunnel  ex- 
cavation are  shown  in  Talile  T.  The  sheets  are  81/2  in. 
wide  and  1 1  in.  high.  The  rejiort  for  the  \vest  end  shows 
the  bottom  herding  and  top  bench.  That  for  the  east 
end  show.s  the  center  drift  of  the  to])-lieading,  the  enlarged 
top  heading  and  the  bench;  it  has  also  a  column  for  re- 
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Fig.  .5.     I'liOGitHss  Diaguam  of  ^A'()l!K  ox  the 
Snoqi-almie  Tlxxel;  C,  M.  &  St.  P.  I?y. 

marks,  which  in  the  example  given  is  used  to  record  the 
numl)er  of  muck  cars.  The  form  for  daily  pro,gress  of 
concreting  is  sliown  in  Table  II,  and  is  the  same  for  work 
at  l)oth  ends.  This  gives  the  progress  on  the  different 
parts  of  the  work,  with  the  tot<il  advance,  yardage  and 
hours  per  day. 
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T©§^°§as5mipS©  C©iac2'©tb© 

By  II.  E.  (iooDwix* 

The  results  of  tests  of  foncrete  made  by  pouring  wet 
concrete  into  molds  to  form  test  specimens  are  now  more 
or  less  generally  known  to  engineers.  These  results  are  con- 
sistently lower  than  the  figures  used  as  a  basis  for  safe 
stresses  assumed  in  designing  concrete  structures  and  this 
fact  is  a  source  of  concern  to  conservative  designers. 
Field  tests  of  1 :  2  :  4  concrete  east  in  molds  will  not  aver- 
age over  1500  lb.  per  sq.in.  after  28  days,  as  is  shown  by 
tlie  results  of  a  large  number  of  tests  made  on  subway  con- 
struction work  in  Xew  York  City,  and  elsewhere. 

As  an  offset  to  the  startling  nature  of  the  above  evi- 
dence, engineers  frequently  assert  a  belief  that  concrete 
possesses  greater  strength  when  it  is  placed  in  mass  than 
wlien  it  is  cast  in  molds  of  the  size  ordinarily  used. 

In  order  to  obtain  information  on  this  subject  the  Pub- 
lic Service  Commission,  Xew  York  City,  recently  had  sev- 
eral pieces  of  concrete  cut  from  existing  subway  structures 
and  tested.  The  portion  of  the  structure  from  which  tln' 
testpieces  were  to  be  cut  was  selected  before  the  concrete 
had  been  placed  in  the  forms,  and  while  it  was  being- 
poured  samples  from  the  same  batch  were  cast  in  molds 


TESTS  OF   CONCRETE   OF   VARIOUS  AGES  CUT    FROM 
ACTIAL  STRUCTURES 


Lb.  per       Proper-  Fine 

.Sq.In.  tions  Age        Description       Aggregate 

1   =  4250     1:2:4     127  days    6-in.  cube  Sand 

Sjx8Jxl7  in.  1  Long  Is- 
rough  dress-  [  land 
ed,  not  I  washed 


.  3340  1  :  2i  :  4J   30  mo. 


polished 
6x6x12  in. 


J  bank  sand 
Cow  Bay 
sand 


Coarse  Con- 

.\ggregate     sistency 

Gravel  Wet 

Long  Island  Wry 
wasiied  bank  wet 
gravel 


ages  which  were  also  cut  from  the  structure.  All  speci- 
mens made  on  the  work  were  machine-mixed.  Those 
made  in  the  laboratory  were  hand-mixed. 

The  average  weights  per  cubic  foot  of  the  specimens  In 
the  tests  in  Table  1  were  as  follows : 

Concrete  cut     from     structure     147  lb. 

Concrete   from   same   batch   cast   in   molds 150  lb. 

Concrete  made   in   laboratory   from    same   materials..      151  lb. 

The  head  of  concrete  above  the  specimens  cut  from 
actual  structures,  while  they  were  setting,  varied  from  3 
to  15  ft.,  and  the  superiority  of  these  specimens  over  tho>e 
cast  in  molds  may  have  been  partially  due  to  this  circum- 
stance. The  specimens  which  were  subjected  to  the  great- 
est heads  were  not  the  stronyest,  however. 


Drilling  down  18  ft.  in  the  bench  in  a  tunnel  heading 
in  this  way  very  interesting  comparisons  were  possible      with  only  10  ft.  headroom  on  the  average  has  been  accom 


plished  at  the  new  Kennerdell  (Penn.)  tunnel  of  the 
Pennsylvania  R.R.,  by  means  of  a  drill-steel  extension. 
The  device  is  most  simple,  consisting  merely  of  sections 
of  steel  with  screw  joints,  as  illustrated  by  the  sketch. 


/?'- 


yi^/i/. 
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between  concrete  cut  from  the  structure  and  the  same 

concrete  cast  in  molds.     In  addition,  samples  of  cement 

and  aggregates  were  brought  to  the  laboratory  and  were 

used  for  making  laboratory  specimens  mixed  in  the  same 

proportions  as  the  field  specimens.     Some  specimens  were 

stored  on  the  work  in  moist  sand  ;  others  were  stored  in 

tlie  laboratory  moist-room  and  sprinkled  daily. 

At  the  end  of  two  months  pieces  of  concrete  were  cut 

from  the  structure  at  the  place  designated.     These  pieces 

were  rough  dressed  and  then   polished   smooth  to  exact 

dimensions  on  the  rul)biiig  table  of  a  stone-cutting  yard. 

They  were  tested  at  the  age  of  90  days.     The  results  are 

.shown  in  Tal)Ie  T.    Each  test  was  made  on  a  different  part 

of  the  work  and  the  number  of  specimens  averaged  to  ob-      The  rock  is  a  shaly  sandstone  in  horizontal  layers.     It  Is 

tain  each  result  is  indicated.     Table  II  shows  results  of     easy  to  drill  through  and  requires  little  timbering. 

tc<t-;  (if  n  few  mi.scclianeoua  pieces  of  coi-crete  of  various  Until  three  months  ago  tlie  two-bench  method  was  em- 

])loyed  at  Kennerdell.     Holes  were  put  down  6  ft.  and 
shot,  and  tlicii  the  drills  were  again  set  up  and  the  final 


Lotver  Dri/lsi'eel  wiih  Extension  rreMecf 


t;;  (^1 


•/' 


il(  (iic'Kix's  Extension   Diull-Steel,  X^sed  in 
Kennerdell  Tunnel 


•In    charge    of    tests    of    concrete    and    concrete    aggregate, 
I'ubllc  Service  Commission,    154    Nassau  St.,   New   York   City. 

TABLE  I      COME'AHATIVE  COMPRESSION  TESTS  OF  CONCRETE  CUT   FROM    ACTUAL  STRUCTURES  AND  CONCRETE  CAST   IN    .MOLDS 


(Size  of  specimBni  (>xOxl2  in.     1:2:4  Concrete,  90  days  old.     .Ml  strengtha  in  lb.  per  sq.in.) 


Cut  From 
12-In.  Wall 

4  8V.  .TOO.-i 
4  av.  2410 
4  nv,  24  LI 
4  av.  2760 


Same  Bald 

Pound  in 

MoI'Ih  ami 

Slorc'il  r,n  til 

Work 

1  av.  2SS0 


2  nv.  2.W.') 
4  nv.  2020 


Sarn«>  Batch 
Poured  in 
MnI.Is  and 
Slr,r.«l  in 

Moirtt-Room 
4  av    2^70 

4  av.  1720 

3  av.  2(MiO 

4  av.  1775 


.Same  Materials    .Same  Materials 

Mixed  in  Mixed  in 

Laboratory  and    Laboratory  and 


ConMistcncy 


Wet 

Very  wet 


Stored  on  the 

Work 

4  av.  2135 


KINO 
1000 


Stored  in 

MoiMt-Room 

4  av.  2080 

4  av.  1030 

4  av    1711.1 

4  av.  lUlO 


Consistency 
Wet 


Wet 
Wot 


1(1  »v    2(170 


21.10 
•Coarse  anrl 


10  av.  24.^0  l.'i  av.  2110  H 

If  cimoroli"  1)0  (InyH  olfl  !«•  asiiuniiMl  to  be  25^ 

totals  for  2M  days  would  be  approximately  i 

2(WH)  1700 

ell  Krailr.l,  nut  the  very  fine  xand  lisuiillv  ilivirrilied  ui 


nv    20(10  IB  av.  1010 

Hlronaer  than  the  same  concrete  2.S  dayn 
follows: 

KI.IO  l.ViO 

-».:i->>eaeh  salul." 


Fine 
Aggregate 

Long  Island  beach 

sand* 
Long  Island  wa.thed 

bank  sand 
Long  Island  beach 

sand* 
Long  Island  beach 

sand* 


old  the   corresponding 


Coarsi- 
.\gg  regale 

Long  Island  beach 

gravel 
Long  Island  washed 

bank  gravel 
Long  Island  beach 

gravel 
Long  Island  beach 

gravel 


Krl.niiirv   IS,   I  Kin 


KN(;  I  N  !•:  !■;  im  \'(i    x  kws 
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hull's,   r.'  rt.  ilci'|i,  iiiii.lr.      |''niir  Im.I.'s  wciv  .Inlli'il   in   tin- 
Ih'IicIi    wiillli. 


1  ms  [iriirt'Ns  (-(miiiihu-u  iiiiiii  iiic  iinui  (|C|imi  wms  rciicniMi, 
wluMi  tlio  sfctioiis  wiTc  witlidriiwii  iiml  imscrcwt'd. 

Tilt'  i>xttMisions  wtTc  sliii)|>f(l  t  >  tlic  joh  rciKly-niinlc, 
Mild  weldi'd  to  till"  drill-steels  iit  tiic  ideal  liliuksmitli  sliop. 
This  new  method  was  devised  liy  Wieliard  .M((iii(kiM, 
Superiiiteiideiit  for  the  tiimiel  eoiitraetor,  .lohii  A.  Kelley 
Co.,  IMiiladeiphia.  Peiiii.  The  work  is  done  under  tlio 
ilireetion  of  A.  ('.  Shand.  Chief  Knjrineer  of  the  i'eiin- 
sylvania  1M{.;  (Je()r<,'e  Nannian.  A.ssislant  Knirineer; 
(ieorire  I'atton.  J{esident  Knirineer.  .John  A.  Kelley,  Jr., 
sii|)er\ises  the  work  for  the  contractor. 

Eartllh,  Ttuiirain\e]l  iTor  Fape  Se^^er 
aft  Vnip^aininaj  Minana. 

.\  fJ-in.  |)i])e  sewer  laid  in  a  tunnel  at  a  deptii  of  over 
."50  ft.  is  an  interestinjj  picoo  of  work  at  Virginia,  Minn. 
The  .sewer  serves  one  of  the  new  additions  to  the  city  and 
has  a  lenjith  of  1727  ft.,  of  which  1100  ft.  are  in  tunnel 
and  ()3-7  ft.  in  open  cut.  The  lines  met  with  a  variation 
in  grade  of  only  %  in. 


^^^HI^Bit  V4  V 

fSm^ 

" 

MS^i' 

/IJ^HP^yJ^Sa 

TrxxKL  Foi!   li-Ix.  Pipe  Sewer  at  Vikgixia,  Mixx. 

(The  left-hand  view  shows  the  tunnel  excivation  with  one 
of  the  special  wheelbarrows.  At  the  left  side  is  City  Kn- 
jrineer  Johnson,  and  at  the  right  i.s  Street  Commissioner 
Christoi)herson.  The  right-hand  view  shows  the  pipe  being 
laid   and   backfilling  placed) 

The  t.i:;i:cl  was  started  at  the  east  end  at  a  maniiolc 
where  the  depth  was  22  ft.  After  finding  the  experiment 
successful,  work  was  also  started  from  the  other  end, 
where  the  depth  of  digging  was  15  ft.  The  excavation 
was  in  glacial  drift,  with  much  liard  clay  and  i)oulders. 

After  trying  several  distances  between  shafts,  it  was 
found  that  75  ft.  was  very  satisfactory.  Only  three  men 
could  work  in  a  sliift,  as  the  cross-.section  of  the  tunnel 
was  only  2x5  ft.,  varying  somewnat  where  large  boulders 
were  met.  One  man  with  the  usual  picking  tools  and 
small  scoops  dug  ahead  into  the  drift.  The  second  man 
shoveled  the  muck  into  a  small  wheelbarrow  of  special 
make  and  wheeled  this  to  the  .shaft,  dum})ing  the  dirt  into 
buckets  wliicli  were  Jioisted  to  the  surface  bv  a  third  man 


working  n  windliiss.  At  (irst  the  adviiiice  was  H  or  I)  It. 
pi-r  shift,  hut  later  on  with  harder  digging  it  was  I  to  5 
ft.  .\t  till'  sann-  time  a  niglit.  sliift  was  put  on.  Ifegular 
miner's  lamps  were  iiHed.     No  limbering  wuh  neccKHary. 

The  laying  of  the  pipe  was  kept  50  ft.  behind  the  ex- 
cavation. As  the  digging  proceeded  far  enough  into  a 
drift  the  dirt  wan  carried  l)aek  to  the  pipe  and  then;  used 
as  backlilling.  In  this  way  much  of  tli(!  hoisting  whh 
avoided.  \'itrilied  clay  |)ipe  was  used,  laid  as  if  in  open 
nil.  All  of  the  tniiiiel  and  the  shafts  liavi;  brjon  baek- 
(llled,  except  where  manholes  have  betMi  placed.  These 
miinlioles  are  at  street  intersections  and  arc;  lOt)  ft.  af)art. 
TIm!  deepest  manhole  is  '.i7  ft.,  which  is  also  tlu;  deepest 
l»oint  on  the  sewer.     The  grade  is  0.4%. 

The  |)lans  were  prepared  by  E.  F.  Johnson,  City  En- 
gineer. The  Work  was  done  by  day  labor  under  the 
direction  of  C.  Christojiiierson,  Street  Commissioner. 
The  cost  of  the  tunnel  was  $1.75  per  lin.ft.,  wliich  in- 
cluded all  the  lalioi-  used  in  tunneling,  backfilling  and 
laying  the  pi|>c.  ms  well  as  digging  the  shafts.  The  pipe 
was  furnished  iiy  a  IimmI  contractor  at  35c.  delivered. 
The  work  was  coni|>lctcd  in  .January,  1915. 

Tlh^a^yyn^a^  Gnrouaiadl  for  Treiraclhi^ 

iira^  at  MallaMnmasoo 

Rv    A.    Li:m)i;i!1XK* 

For  the  purpo.se  of  assisting  tiie  unemployed,  the  com- 
mon council  of  Kalamazoo,  ]\licli.,  decided  to  build  now 
.^^ome  of  the  sewers  that  were  j)lanned  to  be  built  during 
the  summer  of  1!)15. 

Tlie  ground  in  the  streets  was  frozen  18  to  24  in.  deep. 
The  engineering  dejjartment  decided  to  try  steam  as  a 
means  of  removing  part  of  tlie  frost  .so  that  it  would  be 

•City  Engineer,  Kalamazoo,  Jlich, 


Fig.  1. 


View  of  Exclosed  Boileis-Truck  axd  Covered 
Thawixg-Lixk 
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easier  for  the  men  and  also  keep  the  cost  of  the  excava- 
tion from  becoming  too  great.  The  department  has  a  10- 
hp.  upright   boiler  and  engine  mounted  on   a   truck  so 


HIJ  %'•  \v^"<;-"\.w-'^- 


Fio.  2.    Cover  axd  Steam  Pipes  for  Thawing  Ground 

that  it  can  be  easily  moved  about.  A  1-in.  steam  line  from 
the  boiler  was  laid  along  one  of  the  outer  edges  of  the 
proposed  trench  for  a  dis- 
tance of  100  to  150  ft.  from 
the  boiler  and  returned  along 
the  other  edge.  The  part 
of  the  trench  was  then  cov- 
ered with  some  wooden  sewer 
forms  that  the  city  used  for 
large  concrete  sewer  con- 
struction, and  the  forms  cov- 
ered with  6  to  8  in.  of  sand, 
Tlie  pipes  were  kept  off  the 
ground  by  a  few  bricks. 

It  was  found  that  by  keep- 
ing steam  on  the  pipe  for 
2-i  hr.  the  frost  in  the  part 
under  cover  was  entirely  re- 
moved. The  moisture  in  the 
thawed  ground  allowed  the 
men  to  shovel  the  top  dirt  out 
of  the  trench  without  using 
a  pick  to  loosen  it. 

The  pipes  and  forms  were  moved  aliead  each  morning 
and  the  thawing  started  for  the  next  day's  work. 

A  portable  shelter  was  built  around  the  boiler  (Fig.  1). 

The  cost  of  tlie  thawing,  for  a  trench  3  ft.  wide,  was 
8  to  10c.  per  lin.ft.,  exclusive  of  interest  and  depreciation 
on  the  boiler. 


1)V     li.    ('.    II  \i;i)M  A\* 

The  writer  has  recently  raised  a  highway  bridge  ."J  ft. 
at  one  end  by  a  metliod  believed  to  be  unique. 

The  bridge  in  question  is  a  I'ratt  truss  weighing  about 
H')  tons,  lOo  ft.  long  pin  to  pin,  spanning  the  Arkansas 
liiver  at  Canon  ('ity,  Colo.  The  raising  was  necessary  to 
(onl'orm  with  tiie  grade  of  a  new  rein  forced-concrete  via- 
duct with  whicii  it  connects.  The  method  of  raising  was 
liy  lifting  the  bridge  from  above  instead  of  from  below. 
This  wa.s  accomplished  by  means  of  steel  yokes  placed 
nronnd  the  nuts  on  tlic  end  pins,  through  the  tops  of 
which  were  placed  l-heains  to  take  the  lift  of  geared  screw- 
jiiiks. 

The   iip|iaratiis   and    method    of   nppln  ntinn    arc   shown 


clearly  in  the  picture.  The  yokes  were  made  of  IVi-in. 
square  steel  forged  at  one  end  to  fit  the  hexagonal  pin- 
nuts  and  at  the  other  to  fit  the  flange  of  the  I-beams ;  the 
weld  was  made  over  the  I-beams.  Between  the  nuts  and 
yokes  were  placed  strips  of  sheet  lead  to  take  up  irregu- 
larities in  the  yokes  so  as  to  secure  a  uniform  bearing  on 
the  nuts.  The  nuts  were  first  turned  to  place  one  pair 
of  sides  in  a  horizontal  position. 

The  I-beams  used  were  6  in.  On  the  top  flange,  under 
the  yokes,  were  placed  %-in.  steel  plates  to  distribute  the 
load  and  prevent  any  possible  crippling  of  the  flange  at 
the  edges.  The  sides  of  the  I-beams  were  filled  with  wood 
to  prevent  any  lateral  movement  of  the  yokes.  The  two 
yokes  at  each  shoe  were  bolted  together,  directly  above 
the  nuts,  to  prevent  any  possible  slipping  off  the  nuts. 

Four  jacks  were  used.  Three  had  35  tons  capacity 
each,  the  fourth  -25  tons.     These  were  placed  under  the 
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ends  of  the  I-beams  as  close  as  })ossible  to  the  yokes — 
in  general  about  6  in.  away. 

The  raising  was  done  by  successive  lifts  of  about  2  in. 
each :  one  truss  was  raised  sufficiently  to  place  a  layer  of 
2-in.  planks  under  its  shoe,  and  then  the  other  truss  was 
raised  to  accommodate  two  layers  of  plank  (i.e.  4  in.). 
In  this  process,  continued  alternately,  one  truss  was  always 
on  a  firm  bearing  while  the  other  was  supported  by  the 
jacks.  When  a  height  of  9  to  10  in.  was  reached  by  either 
truss,  the  supporting  blocks  were  removed  and  their  place 
taken  by  permanent  blocking  made  of  4xSxl6-in.  concrete 
blocks  laid  up  in  cement  mortar,  and  then  the  jacks  were 
blocked  up  in  the  same  way.  At  the  end  of  each  day's 
lift  the  space  around  the  concrete  blocking  was  filled  in 
with  1:2:4  concrete  to  form  a  pedestal   1x5  ft. 

The  rate  of  lifting  was  variable.  Tiic  first  lift  of 
about  13  in.  was  made  in  about  three  hours,  the  second 
lift  of  -Vl  in.  was  accomplished  in  iive  hours,  and  the  last 
15  in.  in  two  hours.  The  force  consisted  of  five  men. 
The  entire  time  consumed  in  raising  the  bridge  the  full 
height  of  5  ft.  was  2V1>  days,  which  iiu'luded  assembling 
materials  and  .setting  uj)  the  apjmratus,  lifting,,  placing 
temporary  and  ju'rmanent  blocking,  and  concreting  the 
pedestals.  The  work  could  have  been  done  in  much  le<s 
time,  iiul  lit  tiu'  sacrifice  of  safety. 

The  iiridge  was  erected  in   IS!U.     Wlien  as  a  prelimin- 
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iirv  til  tlif  niisiii^'  till'  f\|miiM()ii  nnl,  mIiuIi  \mi>  nl'  the 
riiller  tvin'.  was  micovfrfd,  it  was  loiiiiil  that  llic  sitillcil 
lioli's  which  piovidotl  I'or  the  t'X|mnsii)ii  aroiiinl  th«'  aiuliDi- 
holts  liail  hoi'ii  phici'd  so  that  no  »'\|miisioii  coiihl  laki- 
\>\iuv.  Ill  other  wur  Is  thf  shil  was  on  the  wron^  side  of 
tho  nnilior.  All  of  tlif  anchors  were  loosf,  which  makes 
it  sccin  )irolialilc  thai  tho  c.\|iansion  had  hccn  taken  care 
of  hv  the  movement  of  the  almtments  an<l  linckliii;,'.  A^ 
the  expansion  end  of  the  hridi^e  was  tlu'  one  raised.  llie 
ftror  was  easily  remedied. 

m 
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in;,'  a  htickel  into  a  limi)ered  cxcaxalioii  that  il  will  laii<l. 
either  tliroii;;h  (•arelessiufHH  (»r  misiiinhfrslaniliii^  of  ai'^- 
iials,  on  one  of  the  cross-hniccs.  Ih-coiiic  diseiipi^'ed  frotn 
the  hook,  and  fall  tu  the  hottoin  of  llic  cxcavatiuii.     Al 


.\n  ordinarv  tluTiiios  lioltle  for  pat  kiiiii  and  shippiiiu 
water  .samples  \o\\<i  distances  for  l)iolojj;ical  analysis  has 
been  used  with  unqualified  success  for  many  years  hy 
lieorsie  S.  Binckley,  Consulting'  lOiiLriiieer,  Los  An;,a'les. 
Calif.  He  uses  vacuum  tubes  of  thin  j,'lass  and  after  seal- 
iufi  thorn  shut  iu  the  llanie  ho  puts  them  in  cra<-ked  ice  in 
n  quart-size  thernu)s  bottle,  for  expressing  to  the  labora- 
tory. A  long  .series  of  duplicate  results,  one  by  a  laboia 
tory  near  the  source  of  the  water,  tho  other  scvcial  liiin- 
dred  miles  away  (tho  sampio  being  shipped  \<<  tbi>  ili- 
taut  laboratory  by  e.\i)ross),  shows  by  the  close  agrcoinent 
of  results  that  the   method   is   perfectly   reliable. 

The  jiroparation  and  filling  of  the  sample  tul)os  ar;  de- 
.scril)ed  by  Mr.  Jiinckloy  as  lollow>: 

A  small  standaril  test-tube  is  heated  in  the  >;as  flame 
(havlnsr  been  previously  cleaned  with  nitric  acid  and  distilled 
water)  and  the  upper  i)ortion  <lrawn  down  to  a  diameter  of 
about  I'j  In.  The  stem  is  then  broken  off,  and  the  few  drops 
of  distilled  water  always  allowed  to  remain  in  the  tube  before 
beintr  drawn  down  are  then  boiled  over  the  flame:  when  all 
the  air  has  been  expelled,  and  while  the  steam  is  still  tlowinn 
out  of  the  stem,  the  openinsr  is  quickly  sealed  in  the  llanie, 
the  steam   condenses,   and   the   tube   is  ready   for  use. 

AVhen  the  sample  is  to  be  taken,  the  outside  of  the  stem 
is  carefully  cleaned,  especially  near  the  jioint.  and  sterilized 
by  passinff  quickl.v  thiough  the  flame  o(  an  alcohol  Lamp. 
The  tube  is  then.held,  stem  down,  in  the  water,  and,  with  the 
hands  held  down-stream  from  the  tube,  the  stem  is  broken 
with  a  small  pair  of  pliers,  and  the  vacuum  causes  the  water 
to  How  into  the  tube.  As  soon  as  filled,  the  broken  end  of 
the  stem  is  quickl.v  and  carefully  sealed  in  the  flame  of  the 
alcohol  lamp,  the  tube  is  wrapped  in  a  few  layers  of  cotton 
cloth,  and  then  placed  in  the  cracked  ice  in  the  thermos  bot- 
tle. 

A  more  elaborate  vacuum  coiUaiiuT.  for  use  wiicro 
the  sam])les  are  bottled  in  thick-glass  bottles,  was  de- 
scribed hy  E.  S.  Weston  on  ]).  ]26o  of  our  issue  of  Doc. 
•Jf.  im  L 


Hv   \.  1,'.  Mki.vin- 

Tiie  safety  derrick-iiook  shown  in  the  drawing  is  de- 
signed for  u.se  on  derricks  haiulling  buckets  with  rigid 
bails  over  open  timbered  excavations.  The  object  is  to 
have  a  hook  that  will  ngt  become  detached  from  the 
bucket  till  removed  l)y  hand. 

It  is  a  well  known  fact  that  the  old-style  liook  will, 
nine  times  out  of  ten,  unhook  from  the  bail  of  a  bucket 
when  lowered  to  the  ground  if  any  "slack"  is  allowed  to 
run  out  from  the  engine.    It  frequently  happens  in  lower- 

•Superintendent  for  McMullen  &  Hoff  Co..  131st  St.  and 
Lexinpton  Ave.,  New  York  City. 
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least,  one  man  was  killed  and  aiiollicr  seriously  in.iurod 
on  the  present  subway  work  (lining  the  ])ast  year  from 
this  cause.  A  hook  of  dimensions  given  in  the  drawing 
will  .safely  sustain  a  load  of  10  tons. 


4'oIlertln«;  Data  on  Foundation  Soil — Extensive  collection 
of  data  on  foundation  soil  has  been  begun  by  the  committee 
on  this  subject  of  the  American  Society  of  Civil  Engineers, 
headed  by  U.  A.  Cummings,  Pittsburgh.  A  series  of  59  ques- 
tions has  been  sent  ovit  by  the  cominittee,  classified  in  thrc" 
groups,  dealing  with  tests  for  bearing  value,  data  on  bearing 
value  as  deduced  from  existing  structures,  and  local  practice 
in  bearing  value  of  soil.  The  largest  number  of  questions  i  ; 
in  the  second  group,  and  it  is  specially  stated  that  information 
given  will   be  treated  as  confidential   if  this  is  requested. 

ICrroFN  in  Levelint;  Due  to  Slip  of  K.xtenNl<in  Koil  \\liil«> 
IlpinK  Carrieil — In  running  about  20(1  mi.  of  livel  lines  foi- 
topographic  control  in  Wisconsin  and  Ohio  during  the  fieM 
season  of  1914,  an  unsuspected  source  of  error  was  disclosed. 
Discrepancies  amounting  sometimes  to  0.007  ft.  appeared  be- 
tween the  target  reading  by  the  lodman  immediately  after 
the  sighting,  and  the  second  reading  (without  resetting)  b.v 
the  instrumentman  after  the  rod  had  been  carried  about  300 
ft.  on  the  rodman's  shoulder.  The  discrepancies  occurred  only 
when  the  target  was  on  the  upper  section  of  the  rod.  Expeii- 
ments  proved  that  the  swa.ving  of  the  ends  of  the  rod  carried 
in  this  manner  sometimes  caused  one  section  of  the  rod  to  slip 
on  the  other,  in  spite  of  firm  clamping.  The  discrepancies 
disappeaied  when  care  was  taken  to  carry  the  rod  without 
noticeable   vibration. — J.   M.   Perkins,   Hudson.   Mass. 

('oniiicuNatiou  of  Koil-Keniline  KrrorN  in  a  I.onur  I'ine  of 
I.evriM — In  the  same  leveling  just  referred  to  two  other  kinds 
of  errors  were  studied.  Sometimes  the  line  of  sight  ran  over 
a  summit,  both  the  level  and  rod  being  on  low  ground.  In 
careful  leveling  across  such  a  summit  when  the  weather  con- 
ditions favor  refraction,  it  was  found  that  the  line  of  sirht 
should  clear  the  summit  by  at  least  2  ft.  The  work  was  fairly 
lireoise.  closing  within  the  limits  of  erior  prescribed  by  the 
foiniula  e  =  0.05  l/  lengtli~of"circirit  In^miles.  The  work  was 
done  with  a  good  22-in.  wye-level  and  a  New  York  type  of  rod 
reading-  to  0.001  ft.  While  text-books  state  that  some  errors 
tend  to  compensate,  the  recoids  of  cuirent  experience  are  more 
satisfying  to  the  mind.  Here  is  such  a  record.  Both  the  in- 
strumentman and  the  rodman  kept  notes  of  the  readings  of 
the  target  rod,  and  the  instrumentman  made  it  a  rule  not 
to  take  notice  of  a  difference  between  readings  of  O.oni  ft.  in 
any  one  reading.     In  consequence  of  this  many  such  difference^- 
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occurred  in  the  notes.  Nevertheless,  the  greatest  difference 
in  computed  elevations  between  the  two  sets  of  notes  was  only 
0.013  ft.,  the  lines  varying  in  length  from  6  to  25  mi. — J.  M. 
Perkins.  Hudson,  Mass. 

Comparative  Tests  of  Trap  Roek  and  Slag:  as  concrete  ag- 
gregate have  just  been  made  for  the  National  Slag  Co.,  of  New- 
York  City,  by  Prof.  Harold  Perrine  at  Columbia  University. 
The  Hudson  River  trap  was  separated  into  %-in.,  Vj-in.,  V4-in. 
and  dust  and  was  artificially  graded  to  the  natural  gradation 
of  the  slag,  which  was  used  as  furnished  by  the  company.  A 
1:2:4  (by  volume)  mix  and  a  standard  sand  and  cement  were 
used  for  all  test  cylinders.  The  results  were  as  follows; 
COMPRESSION  TESTS  ON  S.X16-IN.  CONCRE'i  cJ  CYLINDERS 
(1:2:4  mix,  28  days  old) 

Weight  of  Weight  of  Compressive 

Aggregate  Concrete  Strength 

Lb.  per  Cu.Ft.      Lb.  per  Cu.Ft.        Lb.  per  Sq.In. 

Trap    rock     100  154.5  1769 

2120 
2025 
1988 

1976  =  Av. 
Slag     80  140.6  2367 

2275 
2470 
2750 

2466  :=  Av. 
The   Bascule    Bridge   Tnmed    Into   an    .\niDsenient    Device— 

What  amounts  to  a  2.^0-ft.  steel  bascule  bridge  journaled  near 
one  end  on  trunnions  mounted  on  a  swingbridge  turntable, 
and  carrying  at  the  other  end  a  car  for  passengers,  is  one 
of  the  novel  amusement  devices  installed  in  the  "Zone"  at  the 
Panama-Pacific  Exposition.  The  turntable  tower  is  48  ft. 
high  to  the  trunnions  and  rolls  by  eight  four-wheel  trucks 
on  a  standard-gage  circular  track  61  ft.  in  diameter.  The 
swinging  arm  or  "bascule"  is  242  ft.  10  in.  long;  the  short 
arm  is  3Si,i  ft.,  the  long  arm  204  ft.  3%   in. 

Some  details  of  the  structure  are  as  follows:  The  track  is 
built  of  90-lb.  T-rail  laid  on  stone  ballast  2  ft.  deep:  radius- 
rods  preserve  its  circular  shape.  The  bascule  is  journaled  on 
two  15-in.  shafts  8  ft.  9'/4  in.  long,  resting  in  phosphor-bronze 
bearings.  The  tail  is  counterbalanced  with  concrete.  The 
width  of  the  bascule  is  35  ft.  9  in.  at  the  trunnion  and  tapers 
to  8  ft.  at  the  outer  end.  The  car,  19x38  ft.,  double-deck,  is 
connected  by  links  and  arms  to  the  tower  so  that  the  car  is 
kept   In   vertical   position. 


The  bascule  is  raised  and  lowered  by  two  8-ft.  air  pro- 
pellers driven  b.\-  two  3-hp.  electric  motors,  located  27  ft. 
from  the  outer  end  of  the  arm,  and  by  gearing  at  the  main 
trunnion  driven  by  an  11-hp.  motor.  The  tower  is  rotated 
on  its  track  by  four  15-hp.  alternating-current  motors 
mounted  on  four  of  the  trucks.  Water  ballast  tanks  hung 
alongside  the  car  permit  of  keeping  the  structure  equally 
balanced  for  ail  loading,  the  concrete  counterweight  being 
adjusted   for   full   load,   i.e.,   120  occupants  or   18,000  lb. 

The  structure  is  owned  and  operated  by  the  Pacific  Aero- 
scope  Co.  J.  B.  Strauss,  Chicago,  designed  it.  The  steel  was 
fabricated  by  the  Modern  Structural  Steel  Co.,  Waukesha, 
Wis.,  and  erected  by  the  George  H.  Griffin  Co.,  Seattle,  Wash. 
The  machinery  was  installed  by  the  Butte  Electrical  Con- 
struction  Co.,   San   Francisco. 

Influstrial-RaiUvny  t:quipnient  for  Road  AVorlc — A  typical 
equipment  used  in  the  construction  of  a  12  u -mile  waterbound 
macadam  road  10  ft.  wide,  in  Illinois,  consisted  of  two  20-hp. 
locomotives,  six  miles  of  portable  track  and  sixty  IMs-yd. 
steel  dump-cars.  The  rails  and  steel  ties  were  made  in  15-ft. 
sections,  each  weighing  225  lb.  There  were  two  flat-cars  for 
hauling  the  track,  but  the  frames  of  the  dump-cars  coupled 
together  with  6-ft.  poles  answered  better  for  this  purpose. 
The  track  crew  of  four  men  could  lay  an  average  of  2000  ft. 
of  track  per  day.  In  order  to  keep  the  track  in  good  align- 
ment one  man  was  required  to  go  over  the  track  continually 
watching  for  and  correcting  low  joints  and  loose  connec- 
tions. This  care  greatly  increased  the  efficiency  of  the  loco- 
motives. By  placing  10  to  12  loaded  cars  ahead  of  the  loco- 
motive and  from  12  to  16  cars  behind  it,  depending  on  the 
grade,  one  locomotive  could  handle  long  trains.  Where  the 
grade  was  4';  or  over,  the  engine  dropped  the  rear  end  of  the 
train  and  pushed  the  forward  cars  to  the  top  of  the  hill,  going 
back  for  the  other  half  of  the  train.  Switching  in  the  yard 
was  handled  by  a  mule.  The  equipment  on  one  job  was  leased 
for  six  months,  and  in  a  little  less  than  five  months  35,473 
cu.yd.  of  stone  were  handled  with  an  average  haul  of  3.17 
miles.  The  cost  on  the  rental  basis,  which  included  all  ex- 
penses incurred  in  the  hauling  as  well  as  the  freight  on  the 
plant  both  ways,  was  14. Sc.  per  ton-mile.  This  included  also 
the  necessary  expense  to  put  the  equipment  in  first-class 
shape.  It  is  estimated  that  team  haul  on  this  job  would  have 
cost  at  least  28  to  30c.  per  ton-mile. — Fred  Tarrant.  Div. 
Engr.,    111.    Highway    Dept. 
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A  Great  International 

£xpositnoin\ 

Tlu'  ollicinl  ()|H'ninjr  tliis  week  in  Saii  l''niii<is((i  of 
till'  foiirtli  jrii'iit  InliTiiiitioiuil  I'-xposition  I'vcr  lichl  in  (lie 
Unitctl  Slatfs  is  an  cxi-nt  well  wurtli  tlic  special  attention 
of  eiijiineers.  For  one  tliinj^  tlie  otlieial  name  of  llie 
exposition  indicates  tliat  it  celi'lirates  the  completion  of 
the  jrreatest  engineering;-  work  in  the  world,  tlie  Panama 
Canal.  Hardly  less  does  it.  celebrate,  however,  an  achievc- 
nuMit  quite  as  rennirkahle  as  the  work  done  in  joining 
the  oceans  at  I'amuna.  \\'e  refer  to  the  wonderful  restora- 
tion of  the  city  of  San  Francisco  after  the  dcstr\iction 
uliiih  swept  over  it  in  1!)0().  Never  was  there  a  more  re- 
markable illustration  of  the  indomitable  courage  inher- 
iteil  by  the  descendants  of  the  western  pioneers  than  the 
manner  in  which  the  people  of  San  Francisco  resolutely 
faced  the  task  of  clearing  away  the  ruins  and  building 
their  city  anew. 

This  great  work  was  indeed  far  from  completed  when 
San  Francisco  zealously  embarked  on  tlie  task  of  creat- 
ing an  international  exposition  that  should  worthily  rep- 
resent the  United  States  and  coinjiare  favorably  with  tlie 
previous  great  expositions  at  Chicago  and  St.  Louis. 
There  has  been  need  of  courage  in  the  conduct  of  this 
enterprise,  for  the  terrible  catastrophe  which  has  over- 
spread the  world  for  the  past  six  months  so  abs()rl)ed  men's 
minds  here  as  well  as  in  Pairope  that  the  public  has  had 
but  little  thought  to  give  to  San  Francisco's  attempt  to 
bring  all  nations  together  in  friendly  competition,  and 
it  has  been  evident  that  the  representation  and  attend- 
ance from  European  nations  must  fall  far  short  of 
what  had  been  hoped.  There  was  nothing  for  the  exposi- 
tion authorities  to  do.  however,  but  to  go  straight  on 
with  the  program  they  had  originally  ]ilanned,  and  what 
they  have  accomplished  is  something  of  which  every  loyal 
American  may  well  be  jiroud. 

As  a  proper  recognition  of  this  great  national  and  in- 
ternational event,  the  present  issue  of  En'gixeerix(5 
News  is  made  nearly  double  its  \isual  size,  and  is  made 
noteworthy  by  a  series  of  special  articles  on  the  engi- 
neering works  of  the  city  of  San  Francisco,  as  well  as 
the  Pacific  Coast,  many  of  which  will  be  the  object  of 
interested  study  by  engineers  \vh()  are  fortunate  enough 
to  visit  the  exposition  this  season. 

The  holding  of  great  international  expositions  jnay  be 
said  to  have  had  its  origin  in  the  famous  London  "Crystal 
Palace"  Exposition  of  185L  Compared  with  the  achieve- 
ments of  later  years,  that  exposition  was  a  small  affair, 
but  it  was  as  large  in  proportion  to  the  industries  of  that 
day  as  the  great  displays  of  Chicago  in  1893  or  at  Paris 
in  1900   were  to  their  times. 

It  would  be  difficult  to  overestimate  the  value  as  a 
means  of  public  education  in  the  arts  and  industries  of 
the  Centennial  Exposition  at  Philadelphia  in  1876. 
America  at  that  period  had  no  such  close  connection  with 
Europe  as  exists  today,  and  the  foreign  displays  there 


were  a  leveialiori  to  most  visitors.  Since  tiiat  time,  the 
great  development  of  technical  journalism  has  largrdy 
<lisplaced  the  exposition  as  a  nutans  of  sjireading  knowl- 
edge concerning  engineering  and  mechanical  progress. 

'I'lie  great  |mblii"  servic(!  rend(;red  by  the  (.'liicago  ex- 
position of  IH!);5  was  not  in  promoting  tln'  ilc\ilo|]|]]iiii 
of  engineering  science  but  in  eiliicaliiig  IIh'  iiiiMm'  tii~Ic 
for  tlie  beautiful  in  iiichilccture.  ,\  siiniiar  licnelit  will 
without  doubt  result  from  the  splendid  buildings  which 
have  been  reared  beside  the  (ioMen  (iate  to  house  the 
Pananui- Pacific  Expositioji. 

As  a  matter  of  interest,  we  present  herewith  a  table 
compiled  from  the  best  sources  of  information  available, 
comparing  some  of  the  noted  international  expositions 
held  since  the  Cry.stal  Palace  Exposition  of  ^8')l.  Some 
of  the  figures  given  in  the  table  should  be  used  only 
broadly,  as  the  computation  may  not  have  been  made 
on  the  same  basis  for  different  expositions.  The  figures 
of  total  co.st,  for  example,  in  the  recently  held  exposi- 
tions include  the  entire  expenditure  by  exhibitors  as  well 
as  by  the  exposition  organization,  while  in  the  earlier 
expositions  it  is  probable  that  only  the  latter  is  included. 

The  jirobabilities  are  strong  that  a  long  time  may 
elapse  before  another  great  international  exposition  is 
held.  It  will  take  time  to  efface  the  barriers  between 
nations  which  the  events  of  the  past  six  months  have 
created,  and  the  world  for  years  to  come  will  need  its 
wealth  for  necessities.  Those  who  are  able  to  visit  San 
Francisco  this  year,  therefore,  will  ttike  advantage  of  an 
opportunity  not  likely  soon  to  recur. 

TABI.F  I.     COMPARISON  OF  INTERNATIONAL  EXHIBITIONS 

Grounds 
and 

Build-  Build-  No.   of 

.                        ings,  inR.s.        Expenses,     Rereipt.s,         No.    of  Days 

Exhibition            Acres  Aotes               S                    $               Visitors  Open 

London,  1851 21  18}          1  ..'ion.ndn  2,530,000     0,0.30.10.")  141 

Pans,  1855 34  29            1,700,01)0  1.280,000     5,162,330  200 

London,  1862 25            2,.500,000  2,0-50,000     6,211,103  171 

Pr.ri.s,  1867 120  ,37            4,000,000  5.230.{X)0  10,200,000  217 

Vienna,  1873 40          11,000,000  1,0,30,000     7,2.54,690  186 

Philadelphia,  1876.       2S5  |    7?|* }    8,500,000  3,800,000     9,610,900  1,59 

Paris,  1878 1,52  60          11,000,000  4,635,000  16,159,719  194 

Paris,  1889 2.38  |    5|j    J    8,000,000  10,000,000  32,3.54,111  183 

Chicago,  1893 666  {  Jgg*    }  30,000,000  28.239,000  27,.539,521t  183 

St.  Louis,  1904.      .      1200  128*       50,000,000  19,694, 855t  214 

.San  Francisco, 

1915 6,37  64J       .50,000,000 

*  Area  of  main  buildings. 

t  The  paid  admis.-iions  were  21,479,631  .-it  CliicaBo  and  12,804.610  at  St.  Loui«. 

!*' 

R^tle    lR©^^Ils5.tlao)Ea   ami    CgilSlfonnim 

The  annual  fixing  of  water  rates  by  California  muni- 
cipal authorities,  which  has  been  so  fruitful  of  litigation 
for  years  past,  will  end  as  .soon  as  the  legislature  passes 
an  act  putting  into  effect  an  amendment  to  the  state  con- 
stitution which  was  adopted  last  Novemher  on  a  referen- 
dum vote.  For  several  years  the  Railroad  Commission 
of  California  has  had  jurisdiction  over  the  rates  and 
services  of  all  public-utility  companies  outside  of  in- 
corporated municipalities,  and  within  such  municipali- 
ties as  surrendered  their  powers  in  this  respect  to  the  Com- 
mission.    The  amendment  of  1914  unconditionally  vests 
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the  rato-niakinnj  powers  in  the  Commis<;ioii  (when  ])ro- 
vided  for  hy  the  legislature),  but  leaves  police,  sanitary, 
and  all  other  powers  of  control  except  over  rates  with  the 
local  authorities  until  surrendered  to  the  Commission  bv 
local  popular  vote.  This  change  from  state  to  local  regu- 
lation of  utility  rates  is  significant,  for  California  has 
been  one  of  the  strongest,  as  it  was  also  one  of  the  first, 
"municipal  home  rule"  states  in  the  Union.  It  appears 
that  a  short  trial  of  state  regulation  of  rates  outside  the 
cities  and  incorporated  towns  and  in  such  incorporated 
places  as  .surrenclered  control  to  the  Commission  was  suf- 
ficient to  show  the  greater  efficiency  and  economy  of  state 
as  compared  with  local  regulation,  even  in  the  larger 
cities. 

Of  till'  two  major  amendments  to  tlie  Ohio  Conservancy 
Law  proposed  in  a  bill  now  before  the  Ohio  Legislature 
(Senate,  No.  38),  one  seems  bad  and  the  other  good. 
The  bad  amendment  would  i)rohil)it  the  construction  of 
detention  reservoirs,  a  matter  which  should  be  left  to 
tiie  discretion  of  district  autliorities  and  their  engineers. 
The  good  amendment  i)rovides  that  the  directors  of 
conservancy  districts  shall  be  elected  by  the  people  in- 
stead of  appointed  by  the  conservancy  courts  (con:- 
posed  of  county  judges).  .V-  wc  urged  in  our  issue  of 
Feb.  5,  1914,  p.  :n2,  the  appointment  of  directors  by  the 
court,  as  well  as  some  other  features  of  the  law,  is  not  in 
accord  with  sound  principles  of  :  eprescntative  govern- 
ment and  administrative  efficiency.  This  amendment  is 
still  not  fully  in  accord  with  such  principles,  in  that 
the  directors  of  a  district  embracing  only  a  i)art  «( 
a  county  would  be  elected  l)y  the  county  as  a  whole,  l)ut 
that  defect  could  be  easily  remedied  by  the  legislature. 

We  have  previoii.-iy  had  .Hca>i(.n  t^.  call  attention  to 
the  efficacy  of  the  long  wire  drag  or  sweep*,  as  developed 
by  N.  H.  Heck,  Assistant  of  the  United  States  Coast  and 
Geodetic  Survey,  in  revealing  dangerous  obstructions  to 
navigation,  which  could  not  be  discovered  in  any  other 
way  save  l)y  a  disastrous  shipwreck. 

Certain  tyi)es  of  sea  coast  cannot  be  adequately  surveye.l 
without  the  extensive  use  of  this  very  valuable  hydro- 
graphic  survey  instrument.  .Much  of  the  coast  of  Alaska 
is  in  tliis  class,  and  in  iiis  recent  annual  report  Secretary 
of  Commerce  Hedfield  strou'.dy  urged  the  appropriation 
of  •$-i()0,0()()  to  carry  out  a  wire-drag  survey  of  tiic  more 
important  Alaskan  ship  channels. 

The  appropriation  has  not  yet  i)een  made,  l)ut  a  very 
icMiarkaliie  demonstration  of  the  necessity  lor  sucii  a 
complete  survey  has  recently  occurred.  One  (!oast  Sur- 
vey party  under  Assistant  .lohn  A.  Daniels  has  been  en- 
gaged in  making  wire-drag  surveys  in  soMtheastern  Alaska 
for  the  past  two  years.  This  ])arty  has  just  discovered  a 
pvramiil  rock  whi<'li  rises  (;()()  ft.  from  the  bottom  to  with- 
in IT  ft.  of  the  surface  of  the  water.  It  is  surrounded 
hv  l()!»  fathoms  of  water,  and  the  chance  that  this  "sidt- 
mcrged  Washington  .Munnmcnt"  wmild  have  been  dis- 
i(>\ered  by  soumling  linc»  is  nil. 

M>ejicrlh«<l  In  <l»-tall  In  "HnKlnr.-riiiK  N.-ws."  Dec.  1,  1010, 
and   Auk.    ^7,    1"J1  I 


The  rock  walls  of  the  channels  of  this  part  of  the 
Alaskan  coa.st  are  nearly  straight  up  and  down,  both  aliove 
and  below  the  water.  Depths  from  20  to  100  fathoms  are 
within  100  yd.  of  shore.  In  the.se  watei-s,  which  are  tlie 
main  thoroughfares  of  the  popular  inside  passage,  21 
dangerous  rock  pinnacles  have  been  discovered  by  wire- 
drag  surveys. 

It  is  obvious  what  chances  shipping  is  taking-  in  these 
waters.  It  is  equally  obvious  that  the  financial  loss  in 
the  wreck  of  a  single  steamship  would  more  than  pay  for 
a  wire-drag  survey  of  the  entire  coast.  It  is  to  be  hoped 
that  Congress  will  make  the  appropriation  urged,  by  Sec- 
retary Eedfield. 


S 
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The  elaborate  report  on  the  Edison  lire  which  the  Na- 
tional Fire  Protection  Association  has  had  prepared 
should  be  in  the  hands  of  every  concrete  engineer  and 
everyone  interested  in  fires  and  fire  prevention.  It  fur- 
nishes excellent  proof  that  the  great  plant  was  danger- 
ously arranged  and  showed  a  disregard  of  all  principles 
of  subdivision  and  isolation  of  hazardous  elements.  The 
apparently  spontaneous  origin  of  the  fire,  in  a  can.  of 
motion-picture  films,  is  held  to  emphasize  the  danger 
residing  in  nitrocellulose  iilm — a  conclusion  having  very 
extensive  application. 

The  causes  of  injury  to  the  concrete  buildings  are  the 
most  interesting  item  dealt  Avith  in  the  rejx>rt.  Longi- 
tudinal expansion  of  the  fioors  is  blamed  for  all  the  seri- 
ous cidunin  failures.  It  is  obvious  that  when  ditfer«Jit 
temperatures  ]n'cvail  in  two  superimposed  stories,^  a»' 
when  one  stury  contains  a  Lot  tire  and  the  other  no  fir^; 
the  tloor  exiKised  to  the  liigli  tenii)erature  will  e.xpaiid, 
and  the  columns  suj)porting  it  nui.st  bend;  if  the  expan- 
sion is  very  great,  the  bending  may  be  enougdi  to  break  or 
shear  off  some  of  the  columns.  It  is  virtually  demon- 
strated that  this  aitiou  caused  jiractically  all  the  column 
failures  in  the  Edi.sou  buildings.  (Granting  that  this  ac- 
tion did  shear  oft'  many  columns,  however,  we  think  it  re- 
mains true  that  the  injury  done  by  spalling  of  columns 
is  at  least  equally  serious,  and  that  it  did  not  men^ly  re- 
sult in  defacing  the  columns  but  jiroduced  extensive  stnic- 
tural   injury,  and  in  a   few  ca.ses  failure. 

liotli  tlu'se  matter.s — the  action  of  exjiansion  in  a  long 
liuilding  and  the  damage  by  spalling  of  columns — call 
for  most  careful  consideration  in  designing  future  con- 
crete buildings.  Whether  the  subdivision  of  large  lloor 
areas  into  self-contaiiu'd  liie]>roof  units  is  sufficient  to 
keep  the  exi)ansion  trouble  wit'.iin  safe  limits  or  whether 
c.\]>ansion  joints  must  be  provided  is  a  debatable  ques- 
tion. On  the  second  point,  spalling,  we  fortunately  find 
the  solution  in  the  Edi.soii  buildings  themselves — the 
few  niund  (i)liinins  in  the  lire  zone  did  not  spall. 

.\s  to  thc.-c  and  the  many  other  subjects  of  study  in  the 
KdisDii  iiuildings.  it  is  important  to  note  that  the  con- 
clusions ajiplv  to  (///  t-oiicrctc  luiihliugs.  and  not  merely  to 
such  as  will  (iiiitain  liiins  oi'  w;i\  or  are  to  l>e  used  for 
|ilionograpli  inaiuirarturc.  IT  a  building  is  to  be  built  iire- 
l>roof,  the  priiicii'lcs  of  proper  construction  and  pro[)cr 
lire-|>rotectioii  must  be  applied  just  as  rigidly  for  favor- 
able as  for  unl'avoiable  occiipaiicv.  Whatever  teachings 
Kimc  out  of  the  Ivlisoii  lire,  they  will  have  universal  np- 
plii'Mlion. 


Krl.inarv   IS.  Hii:. 
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CoHorc&dlo  River  Control 

TIlC    |U'l'(-lltU.'ll     |il'i>lil('lll    of    t'ltllll'iilllli^     llir    lliiU     i>r    till' 

IdWiT  Ciiloiiulii  IfiviT  ami  sin  in-,'  the  iVrlili"  liiipiTinl 
Valli'v.  in  Smitlu'iii  Caliroiiiia,  I'nun  ruin  liy  llonilin;;  is 
a.i;a  II  In  tin'  I'lunl.  (Sec  |i.  "JS.")  ol"  mir  issue  nt'  Im-I).  II. 
|!il">.)  Till'  |>rii|>osi'il  {'i>iij,'ri'ssi(iiial  apprnitriatioii  of 
--lOO.OOO  is  cMiiililiDiuMl  on  llic  raisin;;  of  a  like  sum  liy 
;iu'  iiniu'iial  Valirv  Irri;;alii>n  Ilistrict.  Iiiit  the  total  ol' 
$:iOO,0()()  is  less  than  hall'  the  amount  I'stiiuatfij  hy  (Jen. 

•'  W.  li.  Marshall.  Consullinu:  I'lnjrim-i'r  to  the  Inti-iior  Dc- 
imrtnii'ut.  to  hi'  ni'icssary  to  avert  tlan^icr  Ifom  tlic  hi^^h 
water  ol'  .lune,  l!tl").  Mon>over.  even  the  $|;U),()()()  ex- 
|H'niliture  ail\iseil  hy  (leneral  Marshall  is  only  a  lourtli 
111'  what  was  reeommemlcil  hy  I'ri'siilenl  Talt  in  l!M"^  as 
ueetleil  for  trniiKinirii  icarli'. 

Tlu'  hreaeh  which  tlireateui'il  in  l!M  I.  iiiiil  was  axeileil 
liy  emergency  repairs,  is  likely  to  he  eiilar;:eii  hy  the  Juiu; 
flood  unless  t'lTective  ])re\i'iitiv('  nu'asnres  are  taken  mean- 

I  while,  (ieneral  Marshall  says  that  "tlie  river  is  now 
aiTHinf^t  the  levee  or  near  its  toe  for  two  miles,  and  threat- 
ens its  destruction  for  live  miles."  If  this  levee  fails, 
the  tlood  water  will  sweep  down  throufih  the  Im|)erial 
Vallev  into  the  old  Salton  Sea.  some  iiOO  ft.  helow  sea 
level." 

To  save  the  Imperial  \'iill,'y.  ('uiiurcssiimal  assistance 
is  imperative,  not  only   Ix'causc   monry   is  ni'cessary   hut 

I'  Weause  it  requires  the  strony-  arm  of  the  federal  {jovern- 
nient  to  deal  with  the  international  situation.  Heavy  as 
is  the  linaiicial  hurden,  the  international  ])rohlenis  are  a 
•greater  ditlieulty,  hecause  the  river  can  he  controlled  only 
liy  doinir  work  on  Mexican  soil.  The  situation  was  com- 
plicated enough  hefore  Mexico  fell  into  its  present  state 
of  anarchy.  Since  then,  such  ])rotective  Avork  as  lias 
lieeii  done  has  heen  carried  out  under  grave  ditticulties. 
Last  year  only  Mexican  lal)orers.  mules,  etc.,  could  he  used 
and  on  some  materials  taken  into  ^lexico  from  the  United 
states  as   high   as   1500%    duty   was   imposed! 

The  United  States  could  well  afford  to  ])ay  Mexico  a 
liheral  sum  to  have  the  Mexican  portion  of  the  Colorado 
Delta  transferred  to  the  Tainted  States;  hut  the  difficulty 
of  liiiiiing  any  authority  in  ^Mexico  ahlc  to  give  an  un- 
disputed title  to  such  territory  would  he  more  serious 
than  ((uitrolliiig  the  river's  floods. 


KVi-ry    eoiili  iiiHii-    llvi-il    up    lo    llw    Iclli-r    of    IiIh    ifMilriicl. 

hllVK    Ihllt    IMIIM    III    .IlKlun    SOUtlKTII. 

'i'he  I'lngineers'  Cliih  of  Kansas  dity  lia>  miide  a  foniiiil 
protest  to  the  (ioveriior  against  this  a|ipointment.  not 
heiause  .ludge  Southern  is  not  a  man  of  high  iharacter. 
hut  hecause  the  olliie  reipiires  engineering  tiainiiig  and 
experience. 

(liivernor  Major  lays  great  emphasis  on  honesty  as 
the  re(piisite  which  caused  him  to  select  a  lawyer  for  an 
engineer's  joh ;  hut  iin  iiiie  iiiijr-.-.  liny  wi-li  tu  ijelih- 
erately  go  out  of  their  way  In  lihej  tlic  engiiiecriiig  jiro- 
I'ession — will  deny  that  tliiTe  arc  pliiit\  nf  lapiihitr  (Migi- 
neers  to  he  had  whose  hunoly  and  liil(lil\  lo  trust  are 
hcyniiil  (|iM'-ti(iii.  In  fart  it  is  very  larc  to  lind  an  engi- 
neer \\\u<  i^  nnfaithfiil  to  liis  trust.  Can  as  nmcii  he 
said  of  the  legal  profession? 

There  is  another  consj)icuous  instance  in  the  East. 
(Jovernor  Whitnum  of  Xew  York  has  recently  announi-ed 
the  a|)poiiitnient  of  Kdwiii  Duffy  of  Cortland  as  head 
of  the  Xew  York  Highway  de])artmeiit.  in  jilace  of  John 
N.  Carlisle,  the  announced  reasmi  heing  that  DufTy  was  a 
college  classmate  of  Mr.  W'liit  iiian'>  and  the  (IiAcrnur 
wanted  someone  at  llic  head  nf  the  lligliuay  dejiarliiicnt 
on   whom   he  could    rely    to  carry   out    hi-    policies. 

We  ]ia\('  nothing  to  do  in  tiiis  joiiinal  with  personalities 
oi'  witii  |i()litics.  The  reason  why  Imtli  Governor  Whit- 
man's and  (iovernor  Maj(M-'s  a|)|)ointnients  deserve  con- 
demnation is  hecause  they  entirely  ignore  the  fact  that  the 
huilding  and  maintenance  of  hisjhways  is  a  matter  of  en- 
gineering and  not  a  matter  of  legal  lore.  There  is  as 
much  sense  in  these  appointments  as  there  would  he  in 
ap])ointing  an  engineer  as  a  district  attorney  or  a  lawyer 
as  attending  physician  to  a  hospital. 

It  takes  something  besides  honesty  to  Ituild  and  main- 
tain roads  and  do  it  economically.  Of  cour.se  these  law- 
yers acting  as  county  surveyors  and  highway  adminis- 
trators cannot  really  do  the  work  they  are  appointed  to 
do  and  are  paid  for.  What  has  to  hajipen  is  that  they 
hire — at  the  imiilic  expense — some  engineers  to  do  the 
work  for  them.  What  private  Inisiness  could  survive  if 
carried  on  hy  such  methods?  p]ngineers  may  rightly 
protest  against  such  denial  to  the  engineering  profession 
of  the  power  and  resjjonsibility  tiiat  rightfully  l)elong 
to  it. 


Dr.  Richard  T.  Ely  of  the  University  of  Wisconsin 
in  a  recently  published  masterly  analysis  of  some  of  the 
causes  why  our  governments  make  a  faihire  in  the  work 
of  carrying  on  business  says: 

Our  present  system  gives  u.s  a  government  by  lawyers 
to  an  extent  unknown  in  any  otlier  civilized  land,  and  very 
largely  a   government   of  second-   and   third-rate   lawyers. 

An  extreme  illustration  is  reported  from  ^lissouri 
where  Governor  Major  has  just  appointed  a  lawyer  to  fill 
a  vacancy  in  the  office  of  County  Surveyor  of  Jackson 
County.  In  defending  this  ajipointment  tJov.  ^lajor  is 
quoted  as  saying : 

I  wanted  a  man  of  executive  ability,  upon  whose  honesty 
1  could  implicitly  rely,  to  administer  the  affairs  of  the  office. 
He  will  have  the  overseeing  of  the  expenditure  of  more  than 
a  million  dollars  in  the  next  two  years  and  I  wanted  a  man 
familiar  with  road  work  in  Jackson  County  who  could 
administer  the  office  efficiently  and  see  that  a  dollar's  worth 
of  work  is  put  on  the  roads  for  every  dollar  spent,  and  that 


-Most  -Vnieriran  civil  engineers  are  more  or  less  familiar 
with  the  economics  of  land  transportation,  especially  in 
connection  with  railway  construction  and  operation. 
Com])aratively  few,  however,  are  familiar  with  the  ocean- 
shipj)ing  business,  which  is  just  now  brought  to  public 
attention  by  the  sharp  controversy  in  Congress  over  the 
proposal  that  the  government  itself  shall  go  into  the  ship- 
ping business.  It  is  unfortunate  that  this  controversy 
has  become  a  political  issue  for  it  is  a  question  which  can 
only  be  intelligently  discussed  and  settled  with  a  clear 
understanding  of  the  commercial  and  economic  and  engi- 
neering questions  involved. 

It  has  been  made  clear  that  many  of  those  who  favor 
the  government  shipping  bill  do  .so  because  of  their  belief 
that  the  government  ought  itself  to  carry  on  many  under- 
takings which  in  the  United  States  have  been  left  to 
private  enterpri.se,  such  as  railways,  coal  mines,  telegraph 
and  telephone  sy.stenis,  and  jjublic  utilities  in  cities.     It  is 
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perhaps  worth  while  suggesting  to  those  who  hold  such 
ideas  that  the  ocean  freight  business  is  one  whieii  is  so 
difficult  to  make  economical  and  efficient  when  conducted 
on  a  large  scale  that  the  government  would  be  extremely 
likely  to  make  a  failure  of  it  if  it  undertook  it:  and  that 
such  a  failure  would  be  a  powerful  argument  against  the 
extension  of  government  activity  to  other  fields  where  a 
much  stronger  case  can  be  made  out  in  favor  of  govern- 
ment operation. 

In  saying  that  the  ocean  freight  business  is  one  diffi- 
cult to  carry  on  economically  on  a  large  scale,  we  are 
referring  not  to  the  so  called  line  traffic,  by  which  passen- 
gers and  high-grade  freight  are  carried  on  the  principal 
traffic  routes  across  the  seas,  but  to  the  tramp  ships,  which 
carry  the  bulk  of  the  raw  materials  moved  in  the  world's 
oarrj'ing  trade,  such  as  grain,  lumber,  coal,  ores  and  fer- 
tilizers. It  is  the  tramp  shipping  business  in  which  the 
fiercest  competition  rules,  a  competition  which  has  reduced 
the  cost  of  bulk  freights  on  oi-can  voyages  to  an  amazingly 
low  figure.  Xotwithstanding  this  competition,  the  tramp 
shipping  business  yields  far  larger  profits  to  the  firms 
that  thoroughly  understand  it  tlian  are  earned  by  tlie 
great  steamsjup  lines.  A  suggestion  as  to  the  contrast 
between  the  situation  of  ocean  line  traffic  and  ocean 
tramp  traffic  is  furnished  by  the  fact  that  at  this  very 
time,  when  .«ome  tramp  steamers  are  making  profits  on  a 
single  voyage  equal  to  the  entire  cost  of  the  vessel,  the  so 
called  shipping  trust,  although  relieved  of  the  competi- 
tion of  its  two  great  German  rivals,  is  about  to  be  reor- 
ganized because  it  is  imable  to  pay  the  interest  on  its 
bonds ;  and  during  the  ten  years  of  its  history  it  has  never 
paid  a  dividend  on  its  stock. 

The  rapid  changes  in  the  shipping  business  are  illus- 
trated by  the  statement  of  one  of  the  leading  ship  own- 
ers of  Great  Britain  in  a  presidential  address  at  a  recent 
meeting  of  an  engineering  organization  devoted  to  ocean- 
shipping  matters.  He  renuirked  that  on  the  much  dis- 
cussed question  as  to  the  relative  durability  of  iron  and 


steel  ships,  he  deemed  it  well  settled  that  the  steel  ships 
had  a  shorter  life,  but  that  this  fact  made  little  difference 
since  an  ocean  freighter  became  obsolete  long  before  .she 
became  imseaworthy  through  corrosion  of  her  hull  plates. 

To  any  of  our  readers  who  desire  to  familiarize  them- 
selves with  the  ocean-shipping  business,  we  recommend  a 
book  entitled  "The  Ocean  Carrier,"  by  Dr.  J.  Russell 
Smith,  of  the  University  of  Pennsylvania,  which  should 
be  obtainable  at  most  public  libraries.  At  this  time  when 
so  maTiy  engineers  have  to  deal  with  questions  of  water 
terminals,  export  traffic,  etc.,  knowledge  of  the  actual 
conditions  imder  which  ocean  transportation  is  carried 
on  is  likely  to  be  useful  to  an  engineer. 

It  is  well  to  point  out,  however,  that  the  conditions  now 
existing  in  ocean  transportation,  which  are  wholly  unpre- 
cedented within  the  memory  of  anyone  now  living,  might 
be  made  to  justify  the  government's  undertaking  the  car- 
riage of  ocean  freight. 

It  is  of  course  true  that  the  conditions  which  now  exist 
in  ocean  shipping  are  wholly  without  precedent  and  that 
these  conditions  may  be  made  to  justify  the  government 
in  operating  merchant  vessels  for  commercial  freight 
when  it  could  not  be  justified  under  ordinary  conditions. 
The  exigencies  of  the  war  have  already  caused  the  United 
States  government,  as  well  as  the  governments  of  Europe, 
to  undertake  work  always  left  hitherto  to  private  enter- 
prise ;  an  example  is  the  federal  marine-insurance  bureau. 

The  mo.st  essential  thing,  however,  for  restoring  normal 
conditions  in  the  ocean-carrying  trade  is  the  construction 
of  new  vessels  to  take  the  place  of  the  large  number  which 
have  been  destroyed  during  the  past  six  months.  It  will 
probably  be  years  before  the  shipyards  of  the  world  will 
l)e  able  to  tiirn  out  enough  new  vessels  to  meet  the  needs 
of  international  commerce.  The  ship-building  industry 
in  the  United  States  has  been  for  a  long  time  one  of  little 
profit,  and  the  present  situation  may  eventually  enable 
this  country  to  develop  both  a  successful  merchant  marine 
and  a  .substantial  ship-building  industry. 
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I  ILeMers  to  Ulhe  Edlittor 


EsETperitnnieimttal  St^dls^  of  Wasadl 
Pressuare  Hee<dledl 

Sir:  .Mr.  Fluniing's  articles  on  wind  ])ressure  appear 
to  recommend  a  smaller  amount  for  this  force  in  the  de- 
.sign  of  buildings  and  other  structures.  Information  is 
admittedly  insufficient;  yet  on  ]).  211  of  your  issue  of 
Feb.  I,  lltl."),  a  mere  statement  is  nuvde  tliat  wiiul  ])res- 
8ure  on  an  exposed  surface  decreases  per  square  foot 
as  tlu-  area  l)ecomes  larger  and  tliat  for  tliis  reason  20 
11).  per  .sq.ft.  for  wind  is  an  ample  assumption.  The  re- 
sults (p.  ^(^>^^)  of  experiments  on  P'orth  Bridge  do  not 
Hcem  pertinent.  Prfssurc  is  niaxinnim  on  suiall  spots. 
Also  these  results  evidently  include  |)ressure  ami  suction* 
Tlie  latter,  at  tlie  center  of  a  large  area,  might  be  zero 
or,  since  there  is  not  a  va< mini  but  dellected  motion  at 
that  i)oint,  there  might  l)e  pressure  instead.  Tiu-  tests 
hould  l)e  on  sninll  s|totM  of  large  and  small  areas.  \<\vi- 


I  III 


I 


>urc  and  suction  measured   independently.     An  average 
could   then   be  taken.     Tlu'ory  would,   however,  lead  to       '' 
the  coiu'lusion  that  this  unit  foice  rather  increases  with 
area  obstructed  ;  Trautwine's  pocket-book  intimates  sim- 
ilar views  to  in  inc. 

The  direct  nu'asurenu'iit  of  wind  i)ressure  and  suction       'A 
under    various   conditions   of    sizes    and   wind    velocities      I 
would  be  a  nuitter  of  small  expense  when  compared  with       I 
tlu>  importance  of  tiiis  siiliject.     Are  there  funds  available       Jl 
for  useful  .scientKie  investigations?     If  .some  prizes  were 
offered  as  a  reward  for  the  best  an.swers    based  on  certi- 
lieil  e\i(lence  by  means  of  tests,  there  would  prohaldy  be 
many  parties  who  by  availing  tluMnselves  of  existing  fa- 
eilities  and  ojiiairtunities  might  soon  riirnish  valuable  re-       | 
suits  for  public  use.  " 

Cii.\nLK.s  R.  SriMNKu. 

Loll.'   Island  Gitv.  N'.  V..  Kel).  C.   V.H'k 
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WuiTTidl  Stresses  amd 
Safety 


Factors  of 


Sir:  liflciriiiu  In  tin-  ailiclo  <>ii  wiml  s|  rcsscs  liv  l{. 
Klcmintr,  now  niimiii','  in  vtmr  cdIiiiiim-,  ainl  |mrliiiilailv 
to  tlic  issue  of  Im'I).  I.  it  is  to  Itc  ri'^M-ctti'd  that  llu-  author 
tliil  not  adil  to  the  \alui'  of  liis  siTvitc  to  the  profession 
liy  sei/iuf,'  the  opiuirtuuitv  to  advocate  a  more  hi<,'i(iil 
]dau  of  assuinptioiis,  \>\  statiu-r  the  reasoualih;  hmds.  the 
reasonahle  ultiiuate  unit-stresses,  ami  proper  factors  of 
safety  to  he  used  in  eonjundion  therewith. 

\\'liile  working  stresses  may  lie  desirahle  in  speeilica- 
tions,  ituildinjj:  eoih's.  etc..  the  writer  has  always  liecn  of 
tlie  opinion  that  an  eniriiu'er  iu>eds  to  know  the  idtimatc 
streuirths.  and  to  til>pl.y  tliereto  factors  of  safety  siiitahle 
for  the  installation  in  (|m'stion. 

Stoel  construction  may  In-  divided  into  three  ireneral 
classes:  (1)  hridi^es  and  city  huihliuirs.  ('i)  miscellan- 
e(Uis  liijlit  huildinj::  ciuist ruction,  and  ()!)  f raiismission- 
lim>  supports,  \yindmills.  etc. 

The  writer's  su;rjIi'"<tion  aliove  ajiplies  ])articularly  to 
the  two  latter  ehis.ses,  and  the  extension  of  Mr.  Fleminf,''s 
work  to  coyer  the  third  cla>s  would  cnipliasize  the  need 
for  the  writer's  sujijiested  procedure. 

The  writer  wishes  to  endorse  heartily  any  effort  to  cs- 
tahlisli  reascuiahle  and  actual  loadini^  assumptions,  rather 
than  a  hlanket  recpiireuu'ut  1o  cmcr  all  ])ossihlo  contin- 
gencies ami  ignorance.  The  Ingiral  extension  of  this 
method  is  of  course  to  iise  ultimate  iireaking  strengths 
and  definite  factors  of  safety,  or,  if  working  stresses  are 
used,  to  state  the  factor  of  safety  provided  therehv. 

In  conclusion,  the  writer  suggests  the  urgent  need  for 
a  generally  aceejited  logical  and  accurate  curve  of  break- 
ing strengths  for  light  columns,  such  as  single  and  double 
angles  or  similar  members,  and  would  suggest  for  dis- 
cussion the  following  formula : 


40,000 


1  + 


1(5,000 


©' 


R.  n.  Coombs, 
Consulting  Engineer. 

30  Church  St.,  New  York  City,  Feb.  6,  1915. 

I  Undoubtedly  line  towers  and  similar  structures  fre- 
quently must  be  designed  on  a  basis  of  ultimate  strength. 
This  requirement  is  paralleled  in  few  other  kinds  of 
structure;  perhaps  the  nearest  analogue  is  the  calcula- 
tion for  emergency  loading  which  is  .sometimes  made  for 
important  bridges.  However,  a  return  to  the  factor  of 
safety,  that  dece])tive  term  which  engineering  has  largely 
outlived,  is  highly  undesirable.  Would  not  the  same  ])ur- 
pose  he  fulfilled  by  a  calculation  for  emergency  condi- 
tions, with  emergency  stresses?  For  instance,  if  tlic  ex- 
treme emergency  condition  is  the  anchor-tower  condition, 
i.e.,  one  span  totally  down  and  maximum  ice  and  wind 
load,  say  1/2"''^-  i™  ^"'l  60-mile  wind,  then  a  stress  cal- 
culation should  show  stresses  somewhat  helo\v  the  normal 
failure-])oint.  Just  what  stresses  may  be  allowed  in  this 
calculation  depends  on  conditions;  for  exam])le,  in  a 
design  of  such  kind  that  a  tension  member  i)assing  its 
yield-point  might  throw  extra  stress  on  another  nuMuber, 
the  extreme  tension  should  not  pass  :5."'),ono,  while  other- 
wise an  extreme  tension  of  possibly  45,000  might  be  ac- 
cepted. In  the  matter  of  light  columns,  however,  the 
base  stress  of  40,000  suggested  by  Mr.  Coombs  is  higher 


than   test  avernges  warrant.     A   l»Hse  stress  of  iJO.OOO  to 
.'15.000  for  eohimiiM  w<Mdd  he  better.      In  view  of  the  fact 
that  no  tower,  so  far  as  we  know,  ever  failed  in  a  tensile 
part,  it   would  seem  safest   to  adil   to  the  -irul>  ami  (■(  on 
omi/.e  in  the  ties.      Kditoii.  I 

Wlhat  Ds  Gravel? 

Sir- -I  note  with  interest  the  (piestion,  "Wlial  'Is 
(Sravel?"  in  KNorNi:i;iiiN(i  Nicwh.  ,7an.  28,  p.  180,  and  I 
agree  with  the  writer  that  the  question  ought  to  be  an- 
swered. 

We  lune  in  nature,  saiul,  pebbles  mikI  l)(Hild(;rs.  These; 
are  pieces  of  material  of  various  kimls  in  their  natural 
form  with  rounded  edges  ami  corners.  It  is  generally 
understood  that  snuiil  pieces  are  sand,  medium  pieces  are 
pebbles  ami  large  ones  are  bouMers;  but  we  also  have 
the  word  gra\el. 

This  word  certainly  is  not  synonymous  with  pebbles, 
because  gravel  is  a  mixture  of  sand  and  pebbles.  Is  it 
not,  therefore,  inconsistent  in  talking  of  concrete  aggre- 
gates, to  use  the  terms  sand  and  gravel,  and  would  it  not 
be  nnu-h  more  specific  and  definite  to  say  sand  and  peb- 
bles? It  might  be  well  to  arrive  at  a  decision  as  to  what 
range  of  size  is  meant  i)y  the  three  words  sand,  pebbles 
and  boulders. 

We  have  aiu)ther  class  of  aggregates  the  pieces  of  which 
arc  not  in  their  luitural  shapes  but  whose  sizes  are  deter- 
mined by  crushers  and  screens.  This  class,  of  course,  in- 
cludes all  crushed  material,  and,  in  speaking  of  such  ma- 
terial, it  is  necessary  to  specify  it  by  size. 

B.  F.  A. 

Chicago,  111.,  Feb.  1,  1915. 

I         HOTES  AMD  QTUEREES         I 


Both  the  old  concrete  chimney  and  the  new  brick  chim- 
ney .shown  in  the  article  entitled  "Tearing  Down  a  250-ft. 
Reinforced-Concrete  Chimney,"  in  our  is-sue  of  Jan.  14,  1915, 
p.  78,  were  built  by  the  Alphons  Custodis  Chimney  Construc- 
tion  Co.,   of  New   York   City. 

'^. 
The  Municipal  Aapliiilt  Plant  of  New  York  City,  referred 
to  in  a  note  on  p.  237  of  "lOnKineering  News,"  of  Feb.  4, 
manufactured  paving  n  ixturcs  for  129,877  sq.yd.  of  pavement 
and  not  12,877  sq.yd.,  as  a  tyijographical  error  made  the 
note   read. 


Natural-Gas  Ser»-ice  Regulations  liavo  been  adopted  by  the 
Public  Utilities  Commission  of  Kansas,  effective  Jan.  26.  191.5. 
These  fix  the  minimum  heating  value  at  Sno  B.t.u.  per  cu.ft. 
with  a  semiweelcly  determination.  Pipe  line  or  producing 
utilities  may  maice  a  single  calorific  determination  applying 
to  all  the  connected  distributing  utilities.  Chemical  analysis 
must  be  furnished  on  retiuest.  Pressure  shall  be  not  less  than 
2  oz.  or  more  than  8,  and  the  daily  variation  at  a  consumer's 
meter  mu.st  not  exceed  lOCJ.  Continuous  pressure  surveys 
must  be  made.  All  services  shall  be  metered  and  distributing 
utilities  must  have  meter-testing  facilities.  No  meter  shall 
be  in  service  with  an  error  greater  than  l^.'r  at  normal  ca- 
pacity, and  no  meter  shall  be  in  service  more  than  five  years 
without  test  and  adjustment.  Customers  may  have  their 
meters  tested  on  demand  once  a  year.  The  commission  will 
make  meter  tests  at  a  fee  of  $2  up.  If  the  meter  is  more  than 
2'/r  fast  the  utility  must  pay  the  fee;  a  meter  found  more  than 
2%  fast  requires  a  refund  to  the  customer  for  up  to  six 
months  back.  There  must  be  records  of  meter  tests,  interrup- 
tions of  service,  complaints  and  accidents;  records  must  be  pre- 
served for  three  years.  Bill  forms  must  show  meter  readings 
and  all  factors  entering  into  computation  of  the  amount. 
The  service  may  not  be  discontinued  without  4S-hr.  written 
notice.  Distributing  companies  must  send  each  patron  each 
year  an  approved  pamphlet  giving  full  information  on  the 
economical  adjustment  and  use  of  gas-burning  equipment. 
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MeeSaiag  of  tlhe    CoEaira©ctactuitl 
Society  ©f  Ca^al  Eimgairaees'S 

Tht'  thirty-tirst  annual  meeting  of  this  society  was 
held  at  New  Haven  on  Feh.  9  and  10,  with  nearly  one 
hundred  members  of  the  society  in  attendance.  George  K. 
Crandall  of  New  London,  the  president  of  the  society, 
in  his  annual  address  said  that  notwithstanding  the  gen- 
eral depression  in  business  the  large  amount  of  municipal 
work  in  progress  in  Connecticut  had  kept  most  of  the 
members  of  the  society  employed  during  the  year  and  gave 
lair  prospects  of  business  for  the  coming  season.  Tellers 
who  canvassed  the  letter  ballot  for  the  election  of  offi- 
cers announced  the  following  ticket :  P.  C.  Elwell, 
New  Haven,  President ;  Clarence  Blakeslee,  New  Hav- 
en, First  Vice-President ;  Henry  li.  Buck,  Second 
Vice-President;  K.  Frederick  Jackson,  New  Haven.  Sec- 
retary and  Treasurer.  Henry  J.  Kellogg,  of  Xew  Haven, 
and  Edward  W.  Bush,  of  Lyme,  were  elected  members  of 
the  Hoard  of  Direction.  The  society,  after  some  discus- 
sion, voted  to  adopt  a  code  of  ethics  identical  with  that 
adopted  l)y  the  American  Society  of  Civil  Engineers 
at  its  annual  convention  in  Baltimore  a  year  ago. 

Among  the  papers  read  at  the  first  day's  session  was  one 
on  the  railroad  development  of  Alaska,  by  C.  M.  Ingersoll, 
consulting  engineer  of  New  York  City,  who  was  a  mcTnber 
of  the  Alaska  Kailroad  Commission,  which  made  prelim- 
inary explorations  for  railway  lines  in  Alaska  two  years 
ago  prior  to  the  appointment  of  the  present  commis- 
sion. Mr.  Ingersoll  was  most  sanguine  as  to  the  future 
prospects  of  agricultural  and  mineral  developments  in 
Alaska  when  transportation  facilities  are  supplied. 

R.  E.  Horton,  of  Albany,  N.  Y.,  gave  an  illustrated 
lecture  on  the  development  of  underground  water-sup- 
plies. In  connection  with  this  uiture  there  was  exhibited 
l)y  Mr.  Jenks,  of  Pawtucket,  R.  I.,  the  Mansfield  water 
finder,  an  electrical  instrument  manufactured  in  England 
and  claimed  to  indicate  by  the  deflection  of  a  compass 
needle  the  presence  of  luiderground  veins  of  water.  It 
was  stated  that  this  instrument  has  been  used  for  several 
months  as  a  guide  in  locating  deep  wells  and  with  satis- 
factory results. 

Among  the  important  papers  presented  at  the  sessions 
on  Wednesday  was  a  description  of  a  new  ocean  steam- 
ship terminal  at  X'ew  London,  for  which  the  State  of  Con- 
necti<ut  appropriated  -$1,000,000.  The  work  was  de- 
scribed by  Waldo  E.  Clarke,  of  New  London,  resident 
engineer.  A  pier  1000  ft.  long  is  under  construction  at 
this  point  and  it  is  expected  that  the  federal  government 
will  eventually  deepen  the  water  in  the  channel  leading 
\i|)  to  the  pier  from  its  present  depth  of  about  28  ft.  to  35 
ft.  Experience  in  the  valuation  of  company-owned  water- 
works in  Connecticut  prior  to  their  acquirement  by  the 
I  ity  was  reviewed  in  a  paper  by  Chas.  E.  Chandler,  of 
Xorwich.  Herbert  C.  Elton,  of  Xi'W  Haven,  read  a  ])aper 
on  the  "Design  of  Structures  to  Support  Overhead  Wires 
for  Railway  Electrification."  It  is  recognized  that  the 
liigh  first  cost  and  heavy  nuiiiitenaiu'C  cost  of  the  over- 
lic'iid  structure  used  on  tiie  electrilied  New  York,  New 
llincri  &  Hartford  line  is  a  heavy  handicap  to  the  exten- 
>ion  of  electrification.  EfTorts  are  being  made  to  devise 
ii  lighter  and  cheaper  overhead  system  both  here  and  in 
(IiTinany.  Such  structures,  designed  by  the  firm  of  Gibbs 
Hi  Hill  for  the  Norfolk  &  Western  and  Pcnnsylvnnia 
I'liilroads.  were  described  bv  ^Ir.  Elton. 


Comi'^eira^aoBa   ©If  ths.®   ABiffiericsiira 
Coiacreft©  Hirastia^^uite 

Tile  lltli  annual  convention  of  the  American  Concrete 
Institute,  held  at  Chicago  Feb.  9-\2,  lillo,  comprised 
11  sessions  at  which  were  presented  35  j)apers  and  ad- 
dresses and  six  committee  reports.  The  program  wa:^ 
grouped  under  subjects,  a  day  each  being  devoted  to  roads 
and  bridges,  to  tests  and  design,  to  art  and  architecture 
and  to  plant  management  and  cost.  Nearly  400  members 
were  registered,  though  probably  on  account  of  the  con- 
centration of  the  sessions,  rarely  more  than  100  were  pres- 
ent at  any  one  meeting.  The  subject  matter  and  manner 
(»f  presentation  of  all  of  the  papers  were  admirable  ar.d 
well  worth  the  attention  of  all  interested  in  concrete  work. 
Iiia.smuch  as  the  Institute  is  about  to  initiate  the  practice 
of  printing  in  a  monthly  journal  all  of  the  papers  and  dis- 
cussions jjresented  at  the  annual  convention,  only  the 
more  important  and  timely  papers  will  be  reviewed  here. 

COXCRETE  DeSIGX 

One  evening  session,  which  did  not  adjourn  until  past 
midnight,  was  given  over  to  the  discussion  of  two  papers 
on  design,  by  Edward  Godfrey,  of  Pittsburgh,  and  C.  A. 
P.  Turner,  of  Minneapolis.  Mr.  Godfrey's  paper  was  a 
resume  of  his  now  well-known  indictment  against  cur- 
rent practice  in  concrete  design,  more  especially  as  laid 
down  in  the  report  of  the  Joint  Committee  on  Concrete 
and  Reinforced  Concrete.  The  criticisms  reduce  them- 
selves to  a  claim  that  the  report  allows  the  use  of  a  phun 
concrete  column  for  lengths  up  to  12  times  the  diameter, 
that  the  so  called  rodded  column  is  a  dangerous  element 
in  design,  that  stirrups  in  beams  are  uimecessary  and 
that  the  recent  Chicago  flat-slab  ruling  is  unjustly  favor- 
able to  that  form  of  construction.  Mr.  Godfrey,  who  w.is 
present,  was  subjected  to  the  heckling  of  a  number  of 
members,  but  his  criticisms  were  answered  soberly  and 
reasonably  by  two  members  of  the  Joint  Committee,  Prof. 
A.  N.  Talbot,  of  the  University  of  Illinois,  and  SanforJ 
E.  Thompson,  of  Boston,  and  by  a  representative  of  the 
Chicago  building  department. 

Prof.  Talbot  acknowledged  that  the  Joint  Committee 
report  was  not  perfect  and  that  it  could  be  bettered  by  a 
number  of  verbal  changes  which,  among  other  things, 
would  remove  the  remote  possibility  of  its  endorsement  of 
a  plain  concrete  column,  but  he  stated  that  it  was  never 
intended  as  a  treatise  on  concrete  construction  and  was 
supj)osed  to  be  used  only  by  those  acquainted  with  the  ele- 
ments of  structural  engineering.  He  stoutly  defended 
the  longitudiiuilly  reinforced  column  of  proper  design, 
and  showed  by  tests  that  it  does  act  as  intended,  that  is, 
with  a  proper  distribution  of  stress  to  both  concrete  and 
steel.  He  also  showed  tests  demonstrating  the  etRcacy  of 
stirrui)s,  although  he  admitted  that  the  value  of  such  stir- 
rups would  be  lost  if  the  horizontal  steel  was  not  tied  into 
tl\e  supports  of  the  beam. 

The  paper  by  C.  A.  P.  Turner  was  familiar  to  those  who 
have  followed  Mr.  Tuiium's  writings  and  would  probably 
have  provoked  sonu"  disiiission  had  Mr.  Turner  remained 
after  its  reading.  Some  urgent  business,  however,  called 
him  from  the  floor  while  several  very  ])ointed  queries  were 
]nusiiirig  him  through  the  doors. 

STUl't'Tl'liES 

One  of  the  most  important  papers  was  (he  report  of  the 
special  ((imniiltei'  on  the   i'ldison   fire.     The  essentials  ol 
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tlitil  rc|i(irt  will  a|i|i<-iir  in  mi  nirlv  issue  of  KN(iiM:i:itiN<i 
Ni:\vs.  'I'lif  iiniiii  iiovfl  tindiiij;  of  tlic  ('(iiiiiiiittcc  in  tliut 
llio  wiill-roluinii  fiiilun's  l>v  slu-iir  wen-  dnt'  (ci  loiijji- 
tiitliiuil  expansion  of  the  huildiii;;.  fullowiiij,'  vertieiil 
I'laikinjj  due  to  llic  niu'i|ual  expansion  of  (he  stpiare  col- 
tiinn  soilion.  Other  stnn  tnral  papers  were  on  "Stamlard 
l>esii:ns  for  Coiureli'  IIil;Iiwm\  Mritines  and  ("wiverts," 
liv  (i.  I>.  Mit'ullon';li.  of  (lie  Iowa  State  lli),diwa,v  Coni- 
niission,  a  review  of  that  coiiinnssion's  |)ra(tiee  and  an  ac- 
count of  nnnierous  failnres  due  (o  had  desi^^n  ;  "Test  of  a 
Kcinforced-l'oiicrete  Slah  Hrid<:e."  hv  I''..  M.  Met  orinick, 
of  tlie  V.  S.  Ollice  of  I'niilic  ifoads.  n  description  of  (ho 
tirst  of  a  niinilier  of  fnll-si/.e  tests  (o  de(crniine  the  dis- 
trihiition  of  loads  on  a  iiridi,'e  iloor  slah;  and  "Desijjn  ami 
I'oiislrnction  of  the  Massaclui>clls  Institute  of  Technol- 
ojty  lUiildinjis."  hy  Sanfunl  1'..  'riiiiin)ison.  t 'onsultiiif? 
EiijL'ineer.  deserihinji  the  preliminaries  to  (lesi<j;n  iind  tlie 
earlier  construction  of  the  larire  >:roiiii  of  Iniihlin.Lr.-  now 
under  way  on  the  north  liank  of  tlic  Charles  l»i\ir  in 
Canihridf^e. 

1*.  M.  Kruner.  St.  Louis,  Mo.,  told  of  iiis  patx'iitcd 
nu'tliod  of  securing  dnstle.ss  concrete  floors  by  the  phieing 
of  a  cover  of  hurlajt  vveij^hted  with  cement  and  sand  on 
the  just  completed  floor  surface,  the  princi])lc  hein^  tliat 
the  cover  ab.sorl)s  tlie  excess  water  in  the  concrete,  thus 
allowing  it  to  set  without  the  customary  flushiiij^  to  the 
top  of  the  fine  particles.  The  results  liave  been  eminently 
satisfactory.  In  the  ])aper  noted  in  tlie  previous  ])ara- 
praph,  Mr.  Thompson  stated  that  in  the  Institute  build- 
injrs  a  dustless  floor  had  been  attained  by  the  exclusion  of 
all  fine  matter  from  the  aggrejrate,  thus  precludinfj  the 
po.ssihility  of  such  fine  matter  flushing  to  the  surface. 
Further  discussion  of  the  subject  developed  an  advocacy 
of  boiled  linseed  oil  as  a  dust  preventive  after  constnu- 
lion. 

Two  papers  were  devoted  to  the  new  egg-shaped  con- 
crete sewer  pi])e.  which  has  recently  been  successfully 
tested  and  later  adoi)ted  for  work  in  the  city  of  Philadel- 
phia. 

A  paper  entitled  "The  Strength  of  Concrete  Forms," 
by  Harrison  S.  Taft,  of  Seattle,  Wash.,  contained  a  most 
elaborate  analysis  of  the  design  of  such  forms  and  a  num- 
lier  of  valuable  tables  to  l)e  u>c(l  in  form  (k'sign. 

CoNCIMlTK    liOADS 

Percy  H.  Wilson,  of  the  Association  of  Anicrican  Port- 
land   Cement    Manufacturers,    explained    the    work    tlu.t 
a.ssociation  was  doing  in  cooperating  Avith  concrete  ro'iil 
builders.     A  large  force  of  engineers  and  inspectors  now 
covers  the  entire  country  and  is  ready  to  aid  any  engineer 
or  contractor  who  ha.s  the  construction  of  a  concrete  road 
under  way.     In  addition  to  this  educational  work,  the  as- 
sociation, through  its  field  force,  is  accumulating  com- 
plete data  on  materials,  construction  and  wear  of  every 
concrete  road  in  the  country,  all  of  which  information  i.s 
Available  for  study.    Mr.  Wilson  .«tated  that  in  li)l  t  about- 
]. 5.0(1(1. (100  sf|.yd.  of  concrete  paving  and  roadways  had 
been  laid  in  the  United  States,  which  is  more  than  in  all 
previous  years  combined.    The  experience  of  the  past  few 
'•ars  has  developed  the  following  facts  in  regard  to  con- 
:  ete  roads :  more  knowledge  of  aggregate  is  desirable  and 
a  suitable  field  test  should  be  devised  ;  metal  protection 
plates  at  joints  are  not  neces.sary ;  the  concrete  at  the 
ints  should  be  denser  than  elsewhere;  more  canvas  cov- 
ing during  curing  is  necessary;  aggregate  should  not 


he  too  hot  led  liii-  coinrete  set  liefore  placing;  (linker 
roads  are  deniralilc;  roadn  o\er  1".'  ft.  in  widih  siioiild  be 
reinforced. 

The  t|nestion  of  reinforcing  roads  was  also  under  di-- 
ciission,  lint  pradiic  in  this  regani  .seems  very  erratic  and 
the  theory  of  reinforci'Mient  highly  debatable,  so  little  i,\' 
value  was  developed. 

I-'ignreH  on  cost  were  gi\en  hy  Mr.  Wilsun  and  by  11.  .1. 
Knelling,  County  Highway  Coinmissioncr,  Milwaukee, 
Wis. 

,\  brief  descrijition  was  given  in  a  paper  by  Wm.  If. 
Cornell,  of  Phihnlelphiu,  of  a  new  test  concrete  road  re- 
cently laid  ill  that  city,  wherein  one  of  liic  accc|)tcd  types 
of  constrnction  and  nialerial  have  Imtii  n^cij.  S(!rvi<;e 
records  and  ineasurcnicnt  tests  are  to  he  made  piiljlic  when 
available. 

COMM  ITIKi;    I'll'OIMS 

The  ('ommitlce  on  Coikti'Ic  ami  licinforccd  Concrete! 
])rescnted  the  final  rcporl  on  the  tests  of  {-oncrete  coliinin.s 
])oured  from  a  hiiilding  under  construction  in  Xew  York 
City.  The.se  columns,  of  full  size,  were  of  different  types 
(tf  design,  and  their  test  affords  the  latest  and  most  nearly 
complete  rci md  of  comparative  performance.  A  sum- 
mary of  the  tests  will  appear  in  an  early  issue. 

The  Committees  on  Treatment  of  Concrete  Surfaces, 
on  l?oads  and  Pavemcnt.s,  and  on  Building  Blocks  and 
Ccnient  Product.s,  ])resented  some  slightly  revised  specifi- 
cations and  recommended  practice,  all  of  which  were  ac- 
cepted and  .sent  to  letter  ballot.  The  Committee  on 
Xomenclature  presented  a  tentative  list  of  definitions, 
which  are  to  appear  in  the  Journal  of  the  Institute  and 
are  then  to  lie  subjected  to  criticism  by  the  members.  The 
Committee  on  Highway  Bridges  and  Culverts  re-pre- 
sented its  last  year's  suggestions  for  specifications  on 
highway  bridges  and  culverts.  The  Committee  on  Meth- 
ods of  Tests  and  Standard  S])ecifications  for  Concrete 
Materials  submitted  some  of  the  results  of  comparative 
tests  on  aggregates  made  by  diiferent  laboratories 
throughout  the  country. 

Brsixi;ss  Si:.ssio>j 

Owing  to  recent  gifts  of  over  $l.j.000  to  the  Institute, 
it  now  finds  itself  in  excellent  financial  condition.  A  per- 
manent secretary,  wlio.se  activities  will  probably  be  di- 
rected toward  publicity  and  building  up  the  society,  has 
been  .secured,  and  by  the  monthly  journal  atid  other  pro- 
jected services  it  is  hoped  to  give  the  Institute  a  new  im- 
petus which  will  guarantee  its  rapid  growth.  The  ne^v 
president  elected  is  Leonard  C.  Wason,  of  the  Aberthaw 
Construction  Co.,  of  Boston,  who  succeeds  Richard  L. 
Ilumjihrey,  of  Philadelphia,  now  retiring  after  10  years 
of  arduous  service. 

At  the  annual  baiKpiet,  ]\Ir.  Humphrey  and  Mr.  E.  E. 
Krau.ss,  the  retiring  secretary,  were  each  presented  with 
a  handsome  clock  l)y  the  members  attendant  on  the  con- 
vention. 

The  offices  of  the  Institute  are  in  the  Harrison  Bldg., 
Philadelphia,  Penn.  Information  regarding  the  papers 
referred  to  above  may  be  obtained  by  communication  with 
the  Secretary,  C.  L.  Fish,  at  that  office. 


state  Hlerh-n-ny  DcnnrtmrntN  are  now  oiRanizerl  in  all  the 
States  of  the  Union  but  .^even;  an<l  30  states  now  make  di- 
rect apijropriatlons  for  highway  construction  or  maintenance, 
according  to  the  American  Highway  Association. 
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Coimcrete   Was   MeH&ed   in 
Edison  Fire 

'I't'iiiluTiitun's  I'luiiil  111  llic  iin'Itinj,'-|it)ii)t  of  cruicrt'li' 
well'  lomlu'd  III  tlif  ^'ifiil  lire  in  tin-  I'Misoii  l'h(ilio;;ni|>li 
Works,  Wost  OniM^ii'.  N.  .1..  on  Dec.  !».  1!»1  I.  ncconliiij,' 
lo  II  joint  ivporl  of  llu*  Niilioiinl  Uoiinl  of  Kirc  rndi'i- 
wiitors  and  tlio  Nutional  Fiiv  I'mti-clioii  AHsociation.  In 
this  report,  wliidi  covers  all  phases  of  the  lire  in  detail, 
thev  sav  on  the  snhject  of  leinperatiires : 

Tho  lioiit  nlliilncd  in  thi.s  flic  wiiH  .'Xci-ptlon:illy  IUkIi  "n<l 
contliiui-il  froin  I  (o  3  In-.,  owIiik  to  the  iiuiintlly  of  inl1iiintniilili> 
liKitiMlals  anil  l:u-k  of  xvalcr.  IIvIiIi'Ium'  of  li'iniii'ial  iircH  laiiK- 
iMK  fioin  2000°  to  ir.OO"  K..  anil  |iiol.al.ly  IiIkIkt.  was  found  In 
many    plaocs. 

Thoic  wore  evidonooa  of  fused  oonnoto  cm  partH  of  colunini), 
beams  and  floor  slabs  In  liasomcnt  of  Wax  Houso,  No.  12 
Several  beams  aTid  floor  slabs  appeared  to  have  wasted  away 
n»  a  result  of  this  fusion.  Slaj?  has  flowed  down  the  side  of 
the  columns  and  han^;s  in  stalactites  fiom  the  bottom  of  the 
beams  and  floor  slabs  |  see  the  two  pbolonraphs  reproduced 
herewith].  This  would  indicate  a  temperature  of  ^fiOO"  F.  or 
more  at  this  location.  HelnforciiiK  bars  were  also  found 
melted  where  exposed  by  the  fusing:  of  the  concrete  In  the 
beams  and   floor  slabs. 

There  was  also  a  limited  quantity  of  slan  and  other  evi- 
dence of  fused  concrete  in  the  west  end  of  the  third  story 
of  No.  24,  near  the  failed  columns  where  heat  from  the  burning 
wax  was  most  intense.  Similar  evidence  was  found  in  the 
vicinity  of  the  general  collaiise   in   No.   11. 

A  careful  investijration  of  this  slasjred  concrete,  and  the 
fusibility  of  concrete  in  general,  is  beiuK  made  by  the  Bureau 
of  Standards  of  the  U.  S.  Department  of  Commerce.  The 
results  thus  far  obtained  indicate  that  the  formation  of  the 
concrete  slap  was  due  in  part  at  least  to  intense  heat.  The 
Investigation  is  not  yet  completed.  It  is,  of  course,  possible 
that  hiprhly  heated  chemicals  may  have  contributed  to  the 
excessive  destruction  found  in  No.  12.  However,  the  fact 
remains  that  well  defined  samples  of  fused  concrete  were 
found  in  two  other  buildinsis,  and  it  is  hardly  probable  that 
the  same  chemical  agencies  would  have  induced  the  fusing 
In    those   cases. 

l.,arge  pieces  of  steel  and  cast  iron  melted  in  a  number 
of  places,  notably  in  Nos.  7,  11,  12,  15,  18  and  24.  Melted 
copper  and  brass  were  commonly  found,  and  glass,  of  course, 
melted   freely   almost   everywhere. 

iSteel  pipe  and  other  steel  ])arts  where  found  melted 
indicated  exceptionally  hi^di  temperatures,  as  fluxin<r  or 
slaiTirinu:  could  hardly  occur  in  all  cases.  The  l)earin<j 
of  slagging  on  the  fusing  of  concrete  is  still  a  question. 

These  observations  tend  to  sliow  that  the  Edi.son  lire 
was  the  hottest  ever  recorded,  and  that  it  jiroduced  in 
some  places  temperatures  approaching  blast-furnace  heat. 

Farther  on  in  the  report  the  fused  concrete  in  Building 
12  is  described  as  follows: 

There  is  apparently  no  structural  damage  in  the  first  and 
second  stories  of  this  building,  which  are  in  fair  condition. 
There  is  some  evidence  of  fused  concrete  at  one  point  near 
the   south   wall. 

In  the  basement,  however,  conditions  are  <iuite  different. 
The  ceiling,  beams,  girders,  and  columns  supporting  them  in 
this  lowest  story  show  a  remarkable  appearance  of  fused 
concrete,  especi.illy  in  the  floor  panels  toward  the  north  t>ide. 
Small  stalactites  of  concrete  hang  down  from  the  ceil- 
ing and  large  bunches  of  it  adhere  to  the  columns  where 
It  has  run  down  and  hardened.  The  lower  part  of  three 
beams  has  wasted  away,  exposing  the  reinforcement,  which 
has  melted  or  burned  out,  causing  failure  of  the  beams.  The 
under  side  of  the  floor  slabs  adjoining  these  beams  has  also 
wasted  away,  exposing  the  metal  reinforcement,  part  of 
which  has  melted  and  hangs  down  in  tapering  rods,  the  area 
of  which  has  been  reduced  in  some  cases  to  about  one-eighth 
of  its  original  size.  The  columns,  in  addition  to  being  fused 
on  the  surface,  have  also  spalled.  The  metal  reinforcement  of 
two  columns  only  is  exposed  and  distorted  from  expansion, 
the  same  as  in  the  other  buildings.  One  wall  column  on  the 
south  side  has  failed   by  shear. 

This  was  undoubtedly  the  hottest  place  in  the  entire  fire, 
the  temperature  probably  being  2500°  F.  or  more.  Eye- 
witnesses state  that  the  fire  was  burning  here  long  after 
it  had  died  down  in  the  rest  of  the  plant. 


S^^i^esftecQ  fl&iiir&era^r^  for  l^n^i- 
neers  Desirin^^  to  Visit  Rec- 

laimation  Service  Projects 

For  the  beiielil  of  any  who  may  wish  to  visit  tiie  iiiler- 
i>iiiig  dams  and  irrigalitm  canal  systeniH  of  some  of  the 
pnijecls  of  the  United  Stati's  ifcclaiiiation  Service  on 
their  way  to  or  from  the  I'anania-l'acilic  Exposition,  the 
following  itinerary,  with  prefatory  coiiiments,  has  been 
pre|)ared  for  this  journal  through  the  conrtiisy  of  A.  I'. 
Davis,  Chief  Engineer  of  the  (United  States  I'echimatioii 
Service,  Washington,  I).  ('. 

I'liKi'AToiiv  Com  mknt.s 

In  considering  this  itinerary  it  should  he  borne  in  mind 
that  the  .southern  projects  in  .New  \I<!xico  and  Arizona 
can  be  visited  to  best  advantagt;  in  the  s])riiig  or  autumn. 
Those  engineers  intemling  to  visit  San  Franci.sco  before 
or  even  during  May  are  advised  to  go  by  tiie  Houthern 
route  and  return  by.tlu;  central  or  northern  route.  Tlio.se 
leaving  in  llie  summer  slionld  by  all  means  go  by  the 
northern  or  central  route,  and.  if  delayed  until  autumn, 
return  by  the  southei'ii  runic. 

In  the  three  itineraries  oullined,  the  first  cour.se  sug- 
gested is  to  go  from  Chicago  to  the  Southwest  by  El  Paso, 
Plia?nix  and  Yuma,  and  come  east  from  San  Franci.sco 
through  Nevada  and  Utah. 

The  .second,  or  summer,  trip  suggested  is  to  go  west, 
reversing  the  order  of  journey  which  in  the  first  route 
covers  the  trip  from  San  Francisco  to  Chicago,  and  then, 
in  leaving  S;in  Francisco,  to  go  toward  the  north  by  the 
Shasta  route  and  visiting  points  in  Washington  and 
Idaho. 

The  third  suggested  trip  is  to  leave  Chicago  going 
toward  the  Northwest  instead  of  toward  the  ^Yest  or 
Southwest,  and  practically  repeating  in  reverse  order  the 
suggestion  for  the  second  trip,  this  being  most  advan- 
tageously taken  during  the  middle  of  summer. 

I.  Going  by  southern  route  and  returning  by  Salt  Lake 
City: 

First  day — Leave  Chicago. 

Second — En    route   via    Rock    Island   Railroad. 

Third — Arrive    El    Paso,    Tex.,    visit    irrigation     works     in 

vicinity. 
Fourth — Automobile  or  railroad  trip  to  Elephant  Butte  Dam. 
Pifth — Return  to  El  Paso.  Southern  Pacific  train  to  Phtjenix. 

Ariz. 
Sixth — Arrive   Phcenix. 

Seventh — Automobile  through  Salt  River  project  to  Roose- 
velt Dam. 
Eighth — Return    to    Phtenix    and    see    irrigation    works    in 

valley. 
(As  an  alternative  route,  after  leaving  El  I'aso.  change  at 
Bowie,   go   to  Globe,   Ariz.,   and   take  automobile   from   Globe  to 
Phcpnix  by  way   of  the    Roosevelt  Dam). 
Ninth — Phcenix   to   Yuma. 
Tenth — Visit    Laguna    Dam.      See    headworks,    main    canal 

and   siphon. 
Eleventh — To  Los  Angeles.     From  there  visit  San  Fernando 

hydraulic-fiU  dam  being  built  by  city. 
Twelfth — At   Los   Angeles. 
Thirteenth — At  San  Francisco. 

Returning  from  San   Francisco  over  the   Ogden  Route: 
First  day — 6  p.m.,  San  Francisco  to  Hazen.  Nev. 
Second — Automobile    to    Lahontan    Dam.      See    some    of   the 

project  and   leave   for  Ogden,   Utah. 
Third — Arrive   Ogden   and   Salt   Lake   City. 
Fourth — To    Provo;    by    automobile    to    Strawberry     V.illey 

Dam   ill   mount.iins. 
Fifth — Return   and  see  construction   of  irrigation   system. 
Sixth — To  (Jrand  Junction,   Colo. 
Seventh — See  dam  being  built  on  Grant!   River,  tunnels  and 

main   canal. 
Eighth — To    Montrose;    visit   Gunnison    Tunnel    and    part    of 

distributing    system. 
Ninth — Leave   for  Denver. 
Tenth — In   Denver. 
Eleventh — En   route  for  Chicago. 
Twelfth — Arrive   Chicago. 

II.  From  Chicago.  Reverse  latter  part  of  above  trip,  t.ik- 
ing  12  days  from  Chicago  to  San  Francisco.  On  leaving  San 
Francisco  go   noi-th  as   follows: 

First  day — Leave  San  Francisco  by  Shasta  route. 
Second — .Arrive  Portland. 
Third — Seattle. 
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Fourth — Visit  large  dams  at  head  of  Yakima  River,  getting 
off  at  Easton   for  Kachess  Dam   (completed)    or 
at    Meadow    Creek    for    Keechelus    Dam     (under 
construction). 
Fifth — Go  over  construction  work, 
gjxth — To  North   Yakima   and   Sunnyside  Valley. 
Seventh — To  Spokane  and  visit  water  powers. 
Eishth — Boise,    Ida. 

Ninth — To  Arrowrock   Dam,   350  ft.  high,   approaching  com- 
pletion. 
Tenth — Deerflat   Reservoir. 

(As  an  alternative  to  going  by  Yakima  Valley  and  Spokane, 
the    trip   can    be    made   directly    east   from    Portland    to   Boise, 
visiting   the   new  diversion   dam   on  Umatilla  River  en   route). 
Eleventh — Minidoka   Project.      Visit   dam   and  power  plant. 
Twelfth — Pocatello  and   Butte. 
Thirteenth — Helena  and  Great  Falls. 


Fourteenth — Sun  River  diversion  dam  and  canals. 

Fifteenth — En  route  east  over  Great  Northern  and  North- 
ern Pacific. 

III.  The  above  return  trip  may  be  reversed,  leaving  Chi- 
cago and  going  directly  to  Montana  points  or  to  Pocatello, 
Minidoka,  Boise,  Portland  to  San  Francisco  and  coming  east 
as  in  the  first  trip. 

It  is  suggested  that  the  \arioiis  project  engineers  be 
notified  in  advance  of  any  proposed  visit  to  a  given 
project.  The  names  and  addresses  of  any  of  these  engi- 
neers may  be  obtained  from  the  United  States  Eeclania- 
tion  Service,  Washington,  D.  C. 
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Saca  IFcacacasc©  Stlsi^stLacs 

Area,   City  and  County   of   San   Fran- 
cisco, square  miles -Kj . 

Population 5-38.947 

Paved  streets,  mile.* 400 

Sewer  .system,  miles 475 

X'umber  of  schools 110 

Assessed  valuation $647,104,531 

Bank  clearings  for  year  1914 $2,516,004,816 

^'alue  of  building  operations  for  year 

1914    $30,;}69,361 

Postal  receipts  for  year  1914 3,252,306 

Xumber  of  public  parks 32 

Acreage  of  public  jiarks 1.800 

Xumber  of  churches 220 

X^umber  of  manufactories  actually  pro- 
ducing for  the  trade 2,375 

X'umber  of  ships  clearing  from  this  port 

during    1914 5,870 

Street  railways,  double  track,  miles.  .  .  .  157 


eira^edl    Brncdl^es    aim  tblhe  Fenaia^ 

A  bill  introduced  in  the  Pennsylvania  Senate  provides 
special  recognition  for  patented  bridges.  The  bill  re- 
quires that  all  competitive  designs  and  specifications  must 
be  di.splayed  for  l)idding.  The  chief  clauses  of  the  bill 
a  re : 

They  [the  County  Commissioners]  shall  cause  to  be  pre- 
pared a  survey  anrl  profile  of  location  and  a  plan  and  speci- 
fications of  the  proposed  work  setting  forth  the  required 
loading  and  water-discharge  capacity  of  the  bridge  [and] 
shall  expose  [them]  to  public  inspection  for  at  least  three 
weeks. 

If  a  bridge  Is  to  be  constructed  or  Is  to  be  entirely  rebuilt 
the  commissioners  shall  accept  any  competitive  designs  and 
specifications  therefor  presented  which  they  shall  ex])Ose  to 
public  Inspection  for  at  least  five  days  Inimodlately  jirlor  to 
the  time  set  for  opening  the  bids.  They  shall  consider  bids 
or  proposals  upon  such  competitive  designs  and  specifications 
but  It  shall  not  be  lawful  for  them  to  make  any  contract 
baaed  on  any  such  design  which  does  not  comply  with  the 
general  rcfiuirenitnts  of  the  survey  profile  plans  and  speclfl- 
callons  which  they  have  caused  to  be  made  or  which  has  not 
been  exposed  to  public  Inspection  as  above  required.  Any 
contract  shall  be  unlawful  which  Is  b.-isi'il  on  any  plan  or 
speclHcatlon  calling  for  or  making  use  of  any  patented  process 
or  patented  design  unless  such  design  and  HpecUlcatlons  are 
accompanied  by  an  offer  In  writing  signed  by  the  person  own- 
ing or  controlling  the  patenti-il  design  or  iiatenteil  i)rocess  or 
l.y    his    legal     representn  tl  vc    setting     forth     the     terms    ujion 


which  such  patented  design  or  process  may  be  obtained  or 
used  by  any  successful  bidder  in  constructing  the  bridge  un- 
der such   contract. 


Cfiaicmg©  IRSver  Tuaimiael 

A  tunnel  under  the  Xorth  Branch  of  the  Chicago  Eiver 
at  Ashland  Ave.  is  proposed  in  connection  with  an  exten- 
sion of  the  street-car  Hues,  and  plans  for  two  projects 
have  been  prepared  by  the  City  Engineer,  John  Ericson. 
From  the  river  to  Fullerton  Ave.,  the  line  of  Ashland  Ave. 
is  occupied  by  private  property,  and  it  is  estimated  that 
it  will  be  cheaper  to  tunnel  under  this  than  to  condemn 
laiiil  for  opening  the  street.  A  tunnel  with  roadway  and 
.sidewalk  in  addition  to  the  car  tracks  is  estimated  to  cost 
$2,723,000,  while  one  for  street-car  traffic  only  would  cost 
$1,215,380.  An  alternative  plan  is  to  build  a  bridge  at  a 
cost  of  $630,000,  but  this  would  require  the  purchase  of 
property  to  open  up  a  new  street  connection. 


CsiiPcqfuaaBaes  StliPSiatts 

The  Pacific  Gas  &  Electric  Co.,  of  San  Francisco,  re- 
cently added  two  aerial  cables  across  the  Straits  of  Car- 
quinez  in  increasing  the  capacity  of  its  high-tension  trans- 
mission lines  from  the  mountain  power  stations  to  Oak- 
land. The  first  cables  were  slung  14  years  ago  when  the 
Bay  Counties  Power  Co.,  completed  its  142-niile  trans- 
mission .sy.stem  from  Colgate  (described  at  length  in  Ex- 
GiNEEKixt}  Nkws,  Oct.  3.  1901).  This  was  pioneer  work 
for  which  no  ))recedents  had  Ihhmi  cstal)li.shed. 

The  cables  j)assed  from  concrete  aiu'horages  over  towers 
which  supported  the  span  at  208  ft.  minimum  clearance 
above  the  water.  At  the  towers  the  cables  rested  on 
sheave- frames  supi)orted  by  porcelain  insulators;  housed 
strain  insulators  were  interposed  l)ct\\ccn  the  cables  and 
aiuh(j  rages. 

In  rearranging  the  tower  tops  to  carry  si.v  caldes,  the 
old  construction  has  been  adhered  to  except  in  the  sub- 
stitution of  steel  I-beams  for  wooden  cro.ss  arms  and  a 
steel  platform  for  the  wooden  shea\e-frame  support.  The 
new  anchorages  differ  from  the  old  by  substituting,  for 
iroii-rrame  inicanite-barrier  oil-filled  strain  insulators,  six 
])()rcelain  insulators  on  upright  steel  beams  embedded  in 
the  concrete  anchor  blocks;  each  cable  is  connected 
tlii'iiugh  springs  to  a  rrainc  on  tiic  insulator  caps. 
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Oe^^ttoim    CjiArfisAg^e  WorKs 

|{i(U  lor  llic  i'(|iii|iiiiciil  nl  till'  jii'ii|Mi-i'i|  iiMiiiii'ipiilh 
owned  ;;iirl>n;;i'-it'ilui'tii>ii  wiiiks  of  Diiytoii,  Ohio,  will  bo 
rcii'ivoil  on  Felt.  \.'(i.  Tin'  |iliiiit  will  Iuim-  a  ia|>ii(il\  ni 
JO  Ions  II  (lav.  It  will  lit-  localcil  on  the  ('inrinnali.  Ihun 
ilton  \'  Davton  IMi..  7  mi.  soiilli  of  havton  ami  I  mi. 
iiorlli  of  Wliitlii'Id.  Tlic  cily  will  conslriicl  llic  lialt'  ilnzcii 
liiiildin;,'.^  and  tlic  si'ttlin;.'  tanks  with  day  lahor,  and  may 
dctid«'  to  install  tlu-  i't|iiij)mcnt.  'i'lu'  hids  it'iincstcd  arc 
lor:  'IVn  ."i-ton  di;c»'stors.  ."ixi  I  It.  "in  (ho  straight."  for 
I'ookinf^and  prcssinj:  hy  liquitl  pressuri';  one  l.\10-ft.  pri's- 
siMc  tank:  oni'  dirt'ct-hcat  tanka<;i'  drier,  capahle  of  e\a|)- 
oratinj,'  l.")()()  to  "JOOO  Ih.  per  hr.  of  moisture;  percolating; 
ctpiipnu'iit  to  treat  (i  to  8  tons  of  <;arl)aj;e  |)er  (•har;;e; 
one  steam  drier  for  redryiiijr  tanka^je  so  as  to  redue*;  12 
to  1.")'/,'  of  moisture  to  T)',;  •,  three  80-lip.  tuhular  horizon- 
tal hoilers  to  work  under  I'-iT)  Ih.  pressure;  a  l.\S()-ft.  steel 
slack.  The  eiiuipment  will  he  motor  driven.  Th  •  work  is 
to  he  done  under  the  Department  of  I'uMic  Scrviic,  of 
which  .1.  K.  U.irlow  i-  Director,  (i.  ('.  Cummin  is  City 
Civil  Kiijiinccr.  S.  K.  Wilson  i>  Superintendent  of  (iar- 
hajre  Disposal  and.  we  understaiul,  is  directly  res])onsihle 
for  the  ircneral  desiirn  of  the  plant,  liidders  will  suhmit 
detailed  desijxns  for  such  equipment  as  they  offer,  subject 
to  conformity  to  the  >;enerai  plans  and  to  stamlard  prac- 
tice. 


EM(GHHEEIRHH(G  SCHOOILS 


JiAssAciirsKTT.s  Institi'tk  OF  Tkciinology — The 
'IVchnology  Club  of  i^ochester,  X.  Y.,  has  provided  funds 
for  trying  the  e.\i)erimont  of  a  few  tutor-advisors  who 
shall  meet  the  students  every  day  and  discuss  any  diffiful- 
ties.  The  advisors  are  to  be  young  men  in  close  touch 
with  the  students.  .\n  !ulvi.sor  will  have  an  open  liour 
each  day  from  1  to  2  p.m.  in  the  institute  commons. 

ITxivicitsiTY  OF  Cincinnati — The  Bureau  of  City 
Tests  during  the  past  year  tested  nearly  1300  samples  of 
miscellaneous  materials — cement  (450  cars),  reinforcing 
steel,  fire  ho.se,  lubricating  oils,  paint,  sand,  blankets, 
ciiemicals,  etc.  Tlie  Bureau's  work  increased  80%  last 
year  as  more  and  more  of  the  city  departments  came  to 
depend  on  it.  The  efforts  of  the  Bureau  are  generally 
acce])ted  in  a  cooperative  spirit  by  makers  and  dealers. 

\V()I!Ci:sti;r  Polytixiinic  T.v.stitctio — The  5iith  aii- 
nivcr.sary  of  the  founding  of  the  Institute  will  be  cele- 
brated .Tune  6  to  10.  The  program  includes  the  dedica- 
tion of  the  Alumni  Athletic  Field,  the  annual  commence- 
ment exorci.se.s,  processions,  a  bantpiet,  and  other  cele- 
brations. President  AVoodrow  Wilson  was  the  commence- 
ment speaker  25  years  ago  and  has  signified  his  intention 
to  be  jiresent  on  June  9.  Col.  George  W.  Gocthals  has 
also  accepted  an  invitation.  The  committee  in  charge 
of  the  anniversary  program  is  George  I.  Rockwood, 
Charles  Baker  and  Zolotes  W.  Coombs,  of  Worcester. 

The  f<Mle  for  .steiiiii-lii>iler  <'uiiNtriirtii>n,  wliich  has  been 
under  preparation  by  .i  committee  of  the  American  Society 
of  Mechanical  Engineers  for  over  two  years,  was  reported  in 
revised  form  to  the  Cour  :^il  of  that  .Society  on  Feb.  1.5  and 
was   accepted. 

The  >Vjiter-\\  «irkM  of  IlilliiiKM.  >I<>iit.,  were  transferred 
from  the  Billinps  Water  Co.  to  the  city  on  Feb.  1.  1913,  at 
a  valuation  of  $31.'>.000.  A  water-purification  plant  will  be 
built  and   the  mains  extended  at  a  cost  of  $135,000,  the  people 


liiixliiu  M>(<'d  I'irill.OllO  bundN  for  w:il<'i  - \v»rl<H  (icqulHltlon  and 
ItnprovnniKnt  not  Iomk  iik<>.  TIiioc  i-oiniiilMHionrrM,  u  Hupurln- 
(I'lidi-iil    lit    |2uo   and   it  c-iiMlilor  at   tt2C  a  month   will   manuKO 

lllr      WlirliH. 

A  %ew  TrnnHefiiilliirntnl  Itnllwny  went  Into  operation  Feb 
I'..  TIiIh  Ih  II  wiirUliiK  lomblrialton  of  tli<!  Ht.  LouIh  ik  Kan 
Kriini  Incii  U.K.  mid  the-  Siintii  l-V-  HyHti'in.  The  new  route  will 
111"  vlii  Ihe  Ht,  I.ouIh  &  Han  KranclHCO  from  New  (irleaiiM  to 
lIoiiMlon,  Tex.,  iinil  then  ovor  tliu  Hanta  Vf-  to  Kan  FranclMco, 
Including  lh«  ("olcman  and  Helen  cul-ofTM  In  TexaM  and  New 
Mi'xli'o  Thin  will  kIvi!  .New  OrleauH  anri  the  .South  two  lran«- 
eonllnental  railway  IIikm,  tin-  oIImi-  ImIiii;  the  Southern  I'a- 
Clflc    H.VHiem. 

\  I.nrKr  llrlnf»reril-<'i>ii<Ti-<e  WitreliwiiMe  for  rallwa.v  an<l 
Htiii'MKe  purpoHOH  Ih  to  be  built  at  ChlcaKO  by  the  Midland 
Tranfi-r  *  WnrchoUHo  Co.,  which  Ih  a  concern  backed  by  the 
HtocU-yarilM  InterentH.  It  will  be  localerl  at  WeHtern  Ave.  and 
Uptli  .St..  iinil  ItH  neconil  lloor  will  have  three  tra<-kn  connecting 
with  the  elevateil  lino  of  the  Chicago  .Junction  Ily.  The  build- 
ing will  be  2r.0xinr.  ft..  r.S  ft.  hlnh.  with  four  storleH  ami 
baHoineiit.  It  will  be  of  reinforced -concrete  construction,  on 
a  llat-.Mlab  system,  with  lloor  panels  18  ft.  6  In.  by  18  ft.  S 
In  c.  to  c.  of  columns.  The  floor  loads  are  100  lb.  i)er  sq.ft.  for 
the  first  floor,  S.IO  lb.  for  the  second  (with  tracks),  300  lb.  for 
the  third  and  Z.IO  lb.  for  the  fourth.  There  will  be  six  ele- 
vators of  SOOO  11).  capacity,  besides  electric  hoists  and  "lowei- 
ators."  The  bulIdiiiK^  was  desitrned  b.v  S.  .Scott  Joy,  architect, 
and  the  general  contractors  are  .Stone  «fe  Webster.  The  entire 
l)lant  wl.!  lepresent  an  Investment  of  some  $700,000,  and  It  is 
to  be  reiid.v  for  service  b.v  August,   1!p|.'). 

I'riiKreMH  «f  DorcheHter  Tunnel,  IloHtun — The  Dorchester 
Tunnel  is  substantially  completed  from  Tremont  St.  to  the 
westerly  side  of  Dewey  S<iuare,  with  the  exception  of  the 
interior  finish  in  the  Washintflon  station,  which  extends  from 
Washlnj?ton  to  Chauncy  St.  The  work  of  flnishinK  the  sta- 
tion   is  nearlng  completion. 

Section  D  includes  a  station  under  Dewey  Square  and 
about  4.')0  ft.  of  tunnel  under  Summer  St.  east  of  the  station. 
Work  is  now  in  progress  on  both  station  and  tunnel.  The 
Hugh  Nawn   Contracting  Co.   is  the  contractor. 

Section  K  includes  two  single-track  circular  tunnels  which 
will  extend  from  near  the  junction-  of  Summer  St.  and  Dor- 
chester Ave.  under  Fort  Point  Channel  and  private  property 
to  a  point  near  Dorchester  Ave.  between  W'est  First  and 
West  Second  St.,  South  Boston.  These  tunnels  will  be  driven 
by  means  of  shields  and  with  compressed  air.  Work  has 
begun  on  the  main  shaft  in  West  First  St.  P.  McGovern  & 
Co.    are   the   contractors. — Journal    of   Boston    Soc.    C.    E. 

The   CnuMeN   of   KxploNions   in   SewerM   at   I'ittNbureh,   Penn., 

are  being  studied  by  the  United  States  Bureau  of  Mines  in  co- 
operation with  the  city.  Special  methods  and  apparatus  have 
been  devised  to  sample  and  test  the  air  and  many  samples 
of  sewer  air  have  been  e.^amined.  Gasoline  has  been  in- 
troduced into  sewers,  with  special  precautions  to  i)revent  acci- 
dents, and  the  amounts  of  different  kin<ls  of  gasoline  neces- 
sary to  produce  explosive  mixtures  under  different  conditions 
have  been  determined.  Studies  are  also  being  made  regard- 
ing the  intrusions  of  natural  gas,  artificial  gas,  washings  from 
garages,  residues  from  cleaning  plants,  etc.  All  possible 
sources  of  ignition  are  being  studied.  A  report  of  the  in- 
vestigations will  be  published  as  soon  as  sufficient  data  have 
been  obtained.  The  work  is  under  the  supervision  of  G.  A. 
Hurrell,  chief  gas  chemist  of  the  Bureau  of  Mines,  and  H.  T. 
Boyd,  chemist  of  the  city  of  I'ittsburgh,  with  the  collabora- 
tion of  other  members  of  the  staff  of  the  Bureau  of  Mines 
and  the  Public  Safety  Department  of  the  City  of  Pittsbur;  '  - 
From   V.    S.   Bureau    of   Mines. 

California  State  HiKhtvayN — Statistics  of  completed  work 
on  the  state  highways  of  California  to  Jan.  15,  1915,  show 
that  2150  miles  of  surveys  have  been  made,  1101  miles  of  road- 
way laid  out,  contracts  let  for  1008.5  miles,  while  632  miles 
of  road  have  been  completed.  There  has  been  a  tremendous 
impetus  given  to  concrete  road  building  on  the  west  coast 
within  the  last  year  or  two.  In  California  during  the  last 
year  no  less  than  270  miles  of  portland-cement  concrete  pave- 
ment were  laid.  Of  this  208  miles  were  pavements  15  ft.  wide. 
Only  C  miles  were  the  minimum  width  of  12  ft.;  43  miles  were 
IS  ft.  wide;  8  miles  20  ft.;  and  5  miles  24  ft.  wide.  The  total 
mileage  of  cement-concrete  roads  under  construction  and 
completed  is  6S5  miles,  nearly  all  of  which  has  a  thin 
bituminous  top.  The  rest,  21  miles,  has  an  asphaltic  top.  The 
consumi)tion  of  cement  has  increased  by  leaps  and  bounds, 
from  132,955  bbl.  in  1912  to  572,066  bbl.  in  1914.  The  state 
has  constructed  only  13  miles  of  waterbound  macadam  and 
19  miles  of  oil  macadam.  The  State  Highway  Engineer  of 
California  is  .\ustin  B,  Fletcher,  formerly  of  the  Massachusetts 
State    Highway    Commission. 
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Four  Optional  Charter  Kornis  for  Massachusetts  Cities  have 
been  framed  by  a  joint  committee  of  the  legislature  after  a 
series  of  recess  hearings.  The  four  plans,  prefaced  by  an  in- 
teresting report,  have  recently  been  submitted  to  the  legis- 
lature. Plan  A  provides  for  a  council  of  nine  members  and  a 
mayor,  the  latter  to  have  full  executive  control  of  the  city 
with  absolute  veto  power  of  acts  of  the  council  and  with 
absolute  power  of  appointment  and  removal  of  all  admin- 
istrative officials.  Plan  B  provides  for  a  council  of  11  to  14 
members,  according  to  the  number  of  wards  in  the  city,  one 
member  to  be  chosen  from  each  of  the  wards  and  the  other 
members  to  be  chosen  at  large,  and  for  a  mayor  with  limited 
power  of  veto  and  with  power  of  appointing  city  adminis- 
trative officers  subject  to  the  approval  of  the  council.  Plan 
C  is  the  commission  plan  with  five  commissioners,  each  se- 
lected to  head  a  specific  department  of  the  city  but  the  com- 
mission having  authority  to  decide  for  itself  what  branches 
of  city  government  shall  be  included  in  each  department 
whenever  a  difference  of  opinion  arises.  Plan  D  is  the  now 
well-known  commission-manager  plan.  Except  under  Plan  B, 
all  the  councilmen  would  be  elected  at  large. 

.V  Mnnicipal  Motor-Bus  System  for  Chicago  has  been  pro- 
posed, and  the  city's  budget  for  1915  includes  an  appropriation 
of  $3,000,000  for  operating  such  a  system.  This  sum  would  be 
taken  from  the  "traction  fund"  built  up  from  the  city's  55% 
share  of  the  profits  of  the  street-railway  companies.  The 
franchise  granted  to  these  companies  in  1907  provides  that 
this  fund  shall  be  for  the  purchase  and  construction  of  the 
railways  by  the  city,  but  the  city's  law  department  has 
rendered  an  opinion  that  this  is  not  binding  and  that  the  city 
can  (Hspose  of  the  money  as  it  chooses. 

The  purpose  of  the  new  transportation  system  is  to  afford 
additional  facilities  and  reduce  the  present  excessive  crowd- 
ing of  the  street  cars,  but  it  is  objected  that  in  the  busi- 
ness district  the  motor-buses  will  simply  add  to  the  number  of 
vehicles  in  streets  already  so  crowded  that  movements  are 
extremely  slow  and  various  steps  are  being  considered  for 
reducing  the  congestion.  This  congestion,  with  its  slow  traffic 
movement,  is  one  of  the  main  arguments  for  the  proposed 
street-car  subways   through  the  business  district. 

Private  companies  have  applied  for  permission  to  operate 
in  the  streets,  but  no  authority  has  been  given  to  any  of  these. 
Other  companies  desire  to  operate  in  the  parks  and  boule- 
vards, where  no  public  system  of  transportation  exists.  The 
action  of  the  city  council  is  not  necessary  in  such  cases,  as 
the  parks  and  boulevards  are  under  the  control  of  the  differ- 
ent park  commissions.  The  South  Park  Commission  has  al- 
ready granted  a  permit  to  one  company. 

The  Life  Savers  of  the  U.  S.  Bureau  of  Mines  have  rescued 
over  100  entombed  miners  from  certain  death,  according  to 
a  statement  of  J.  A.  Holmes,  Director,  in  his  annual  report. 
The  Bureau  now  maintains  six  mine-rescue  stations,  eight 
mine-rescue  cars  and  one  motor  truck,  all  located  in  the 
mining  districts  of  the  country.  The  cars  visit  the  various 
mining  camps,  and  train  the  men  in  rescue  work  and  also 
in  first  aid  to  the  injured.  Whenever  there  is  a  mine  disaster. 
It  is  now  possible  to  obtain  a  sufficient  number  of  trained 
volunteers  to  take  care  of  the  rescue  in  an  orderly  and 
systematic  manner,  and  without  the  great  loss  of  life  so 
frequently  found  among  the  rescuers  in  the  past.  In  the 
relatively  short  period  during  which  the  crews  of  the  bureau's 
rescue  cars  and  stations  have  been  able  to  conduct  active 
training  of  miners,  46,694  men  have  visited  the  cars  and 
stations,  26,229  have  attended  lectures  and  safety  demon- 
strations, 2826  were  given  mine-rescue  training  and  5'?80 
received  first-aid  instruction  and  rescue  training.  The  states 
are  spending  for  inspection  and  police  supervision  more  than 
the  Federal  Government  in  all  its  safety  investigations. 
Pennsylvania  maintain.*!  a  well  organized  inspection  force 
at  an  annual  cost  of  $213,000.  More  than  170  mining  com- 
panies have  Indiviflunlly  or  through  association  established 
76  mine-rescue  stations  at  which  there  are  1200  sets  of  rescue 
apparatus,  besides  the  auxiliary  e(iulpment  for  flrst-aid  and 
flre-flghting  work.  There  are  al.so  12  mine-rescue  cars  now 
operated   l)y   infllvldual   companies  al)Out   their   own   properties. 

The  Appraisal  of  Public  rtllitles  In  Indiana,  by  the  engi- 
neering staff  of  the  I'ulillc  Service  Coiiimls.Mlon,  since  June, 
1913,  has  covered  29  utilities  representing  a  total  cost  (new) 
of  $14,400,000.  These  Include  six  electric  light  and  power 
utilities  (three  utilizing  their  exhaust  steam  for  heating 
plants),  $S,O4.''i,0nO;  eight  w.iter  plants,  $2,7X5,000;  eight  tele- 
phone plants,  $1,075,000;  two  gas-iiiaiuifnct urliig  plants,  $2,- 
030,000;  three  natural-gas  plants,  $225,000;  and  two  hot-water 
heating  plants,  $215,000.  The  cost  to  the  utilities  for  their 
appraisals  (with  audits  and  attorneys'  fees)  has  been  esti- 
mated at  $101,000,  and  the  cost  of  the  appraisal  work  by  the 
engineering  staff  of  the  rommlsBlon  has  been  about  20%  of 
this  amount.  The  staff  now  has  property  In  hand,  upon  which 
reports    will    be    ma<le    within    six    months,    to    the    amount    of 


about  $10,000,000.  The  general  practice  is  for  the  utility  to 
furnish  the  Commission  with  a  detailed  inventory  prepared 
by  an  appraisal  company.  This  is  checked  by  the  engineering 
staff,  and  then  summarized  and  priced.  A  copy  of  this  ap- 
praisal is  then  furnished  to  each  of  the  contending  parties 
(usually  the  utility  and  the  city),  and  a  public  hearing  is 
held.  The  greatest  bone  of  contention  is  always  the  question 
of  intangible  values.  The  appraisal  work  for  the  utilities 
is  done  mostly  by  engineers  from  outside  the  state,  and  the 
work  for  municipalities  by  home  engineers.  The  work  of 
appraisal  does  not  seem  to  suffer  in  time  of  general  depres- 
sion, disagreements  between  consumers  and  utility  manage- 
ments being  about  as  frequent  at  one  time  as  another.  The 
above  is  condensed  from  a  report  presented  at  the  annual 
meeting  of  the  Indiana  Engineering  Society,  Jan.  22,  by  H.  O. 
Garman,  Chief  Engineer  of  the  Public  Utility  Commission  of 
Indiana. 

Sewage  Disposal  for  a  Group  of  Cities  in  northern  Indiana 
by  means  of  a  connection  with  the  Chicago  Drainage  Canal 
has  been  defeated,  owing  to  failure  of  the  cities  to  vote  unani- 
mously in  favor  of  the  organization  of  a  sanitary  district  to 
represent  their  interests  jointly.  The  pollution  of  Lake  Mich- 
igan by  the  growing  manufacturing  cities  and  industrial  dis- 
trict at  its  southwest  corner  is  a  serious  condition,  and  va- 
rious plans  have  been  considered  for  the  disposition  and 
treatmen*.  of  the  sewage.  The  problem  should  be  treated  as  a 
unit,  but  there  has  been  difficulty  in  getting  the  cities  inter- 
ested to  work  in  harmony,  and  the  city  of  Hammond  alone 
has  been  planning  a  sewage-disposal  system  estimated  to 
cost  $600,000. 

A  sanitary  district  comprising  the  several  cities  and  towns 
in  the  Calumet  River  territory  was  proposed,  and  in  1913  the 
Indiana  legislature  passed  a  bill  authorizing  the  organiza- 
tion of  such  a  district,  subject  to  a  referendum  to  the  voters 
of  each  city.  The  Sanitary  District  of  Chicago  then  made  a 
proposition  to  have  the  sewage  of  the  proposed  Northern 
Indiana  Sanitary  District  disposed  of  by  means  of  the  new 
Sag  Canal  and  the  Chicago  Drainage  Canal.  It  also  pro- 
moted the  organization  of  the  proposed  district,  in  order 
that  it  might  have  some  definite  authority  to  deal  with,  in- 
stead of  dealing  with  several  minor  and  partly  antagonistic 
authorities. 

The  county  commissioners  of  Lake  County,  Indiana,  se- 
cured petitions  for  the  proposed  district  for  the  four  cities  of 
Hammond,  East  Chicago,  Gary  and  Whiting,  and  the  vote 
was  taken  on  Jan.  30.  The  project  lost  by  about  2000  to  1500, 
the  first  two  cities  voting  against  it  and  the  other  two  in 
favor  of  it.  The  vote  was  light,  only  about  20,000  out  of  a  pop- 
ulation of  100,000.  Fear  of  high  taxes  is  thought  to  have  been 
the  reason  for  the  adverse  vote.  Under  the  law  the  project 
required  the  favorable  vote  of  each  city.  A  joint  commission 
of  mayors  and  public  officials  of  the  four  cities  issued  a  re- 
port in  favor  of  the  project.  Dr.  W.  D,  Weis,  of  Hammond, 
Ind.,   is   secretary   of  this  commission. 


FERSOHAILS 


Prof.  Hermon  C.  Bumpus,  President  of  Tufts  College,  has 
been  appointed  a  member  of  the  City  I'lanning  Board  of  Som- 
erville.  Mass.  The  other  members  of  the  Board  are  Messrs. 
E.  W.  Bailey,  City  Engineer;  A.  M.  Pinkham,  W.  ET.  Dodge  and 
A.   S.   Heald. 

Mr.  H.  C.  Andrews,  Division  Superintendent  of  the  Texas 
&  Pacific  Ry.,  at  Marshall,  Tex.,  has  been  appointed  Assistant 
General  Superintendent,  with  head<iuarters  at  Dallas,  Tex. 
Mr.  William  Lynch,  Superintendent  of  the  New  Orleans  Dt- 
vlsioi\,    succeeds   Mr.    Andrews. 

Messrs.  J.  B.  Llppincott,  M.  Am.  Soc.  C.  E.,  Consulting  En- 
gineer, of  Los  Angeles,  Calif.,  and  M.  M.  O'Shaughnessy,  M. 
Am  Soc.  C.  E.,  City  Engineer  of  San  Francisco,  have  been 
appointed  by  the  (^ity  of  San  Diego  to  review  the  available 
water-supply  and  Investigate  the  cost  of  addltloiuil  develop- 
nu-iit  for  that  city.  Mr.  Llppincott  was  fornierly  Assistant 
Chief    Engineer    of    the    Los    Angeles    .Aqueduct. 

Mr.  R.  W.  Bonney,  who  has  been  connected  with  the  Valu- 
ation Department  of  the  Norfolk  Southern  R.lt.,  has  entered 
the  employ  of  the  Newport  News  Shipbuilding  &  Dry  Dock 
Co.,  of  Newport  News,  Va.  He  will  be  connected  with  the 
civil  engineering  department  and  will  take  charge  of  yard 
surveys.  Mr.  Honney  was  formerly  with  the  United  States 
Government  on  the  Inland  waterways  survey  from  Norfolk, 
Vu.,   to  Beaufort,   N.   C. 

Mr.  Everett  M.  Breed,  M.  Am.  Inst.  K.  E,  for  the  past 
eight  years  District  Manager  of  the  Canadian  Allls-Chahners 
Co.,    Ltd.,    at    Vancouver,    B.    C,    has    been    appointed    District 


I''cl)ruiiiv   lt<.   I!ii:. 


i;  N  (I  1  N  !•:  !•:  i."  i  \  <;    n  !■:  u  s 


MuiaKir    or    till-    I'.ltoii    Watii     WIhm'I    f...    of    Sun    Kriiiulmo. 

Mir.    Il«   will   ooiitliuio   IiIh   h<-iiil<|iiiirturH  iil    Viiix-nuvrr.      Mr. 

.••imI  Ih  n  Ki'iKlU'it"  of  tlio  t!iilvnriitty  of  Mitlni'.  I'ri'Vloun  to 
lilH  t'oiiiii'ctlon  Willi  th<<  Ciiniiilliiii  AlllH-l'hiiliiirrM  Co.,  I. til., 
Iir  wiiM  with  tlio  Mal«>«  ili'piirliiiunt  of  Iho  Canadlun  WoatliiK- 
h.iiim-  Co..  lit   Montn-Hl.  Que. 

Mr  Hiiiry  C.  M.Kii.-,  Ahhoo.  M.  Soo.  C.  10.  Dlvlnlon  lOn- 
iMoer  of  tho  Unltimoro  (Md.)  ScwcrnK)'  PointnlMNlon.  Iiiin  Iikcii 
ip.ilnt.d  KlHtrlct  Knuliioi-r  of  llio  Ki-trolt  DUlrUl  iif  tho 
Inicriiiitlontil  Joint  CuninilHHiun.  Tin-  work  InvolvuH  coMt 
Nliulli'H  of  tho  probloni  of  coll<<otlnK,  tniiiNportlnK  iinil  trt-iit- 
\uK  tho  sownifo  of  Detroit  nnil  nourliy  cltloH,  Ihi'  olijcct  liolnn 
1.1  rollovo  tho  iiollullon  of  tho  lii-irolt  ami  St.  ("Iiilr  lllvorM. 
Tho  work  Im  muli-r  Iho  k'onoral  illnrtlon  of  Prof.  lOarlo  H. 
riiolps,  AsHoc.  Am.  Soc.  C.  K..  I'on.snlllnn  Knulnoor  for  the 
liiiornatlonnl    Joint    Commission 


James  Kinney  MoHlroy.  M.  Am.  Soc.  M.  K.,  I'resUlont  of  the 
lonsolldated  Car  HontInK  Co..  of  Albany.  N  Y.,  died  at  I.a- 
conla.    N.    H.,    Feb.    10.      Mr.    MclOlroy    was    born    In    rireonncld, 

;  Ohio,  Nov.  2ri,  ls,'i2,  and  ^radu.'itod  from  Dartmouth  ColleKO 
In  ISTfi.  For  four  years  after  his  uraduatlon  Mr.  MclOlroy 
was  principal  teacher  of  the  Indianapolis  Institution  for  the 
Blind,  and  for  seven  succeeding  years  was  Superintendent  of 
the  Michigan  Institution  for  the  Blind.  Jlr.  Mclilroy  or^an- 
lied  In  1SS7  the  McIClroy  Car  Heatlnj?  Co.,  which  two  years 
later   was   combined   with   the   Sewall    Car   Keating'  Co. 

Frank  Olln  Marvin.  M.  Am.  Soc.  C.  E.,  Dean  of  the  School 
of  Entrlneerln^;  of  the  I'niverslty  of  Kansas,  died  at  San 
DlcKO.  Calif.,  Feb.  6.  from  heart  disease,  In  his  63d  year. 
I'rofessor  Marvin  was  connected  with  the  I'niverslty  of  Kan- 
.■;:is  for  40  years.  In  1891  he  reorganized  the  engineering 
iHuirses  Into  a  school  distinct  from  the  rest  of  the  University. 
In  appreciation  of  his  long  service  in  the  advancement  of 
engineering  education  at  the  University,  a  bronze  bust  of 
Professor    Marvin    was    recently    presented    to    the    University 

I  by  a  number  of  his  former  students.  Dean  Marvin  retired 
from    .ictive    work   last    year. 


EH(GEHEE^EM<G     SOCHETSES 


COMING  MEETINGS 

MINNESOTA   SURVEYORS   AND    ENGINEERS   SOCIETY. 

Feb.     13-20.       Annual     meeting,     at     St.     Paul.     Minn.       Secy., 

George  H.  Herrokl.   City   Hall,  St.   Paul,  Minn. 

INDIANA    SANITARY    AND   WATER   SPPPI.Y    ASSOCIATION. 

Feb.    23-24.       Annual    meeting    at     Indianapolis,    Ind.       Secy., 

Dr.   W.   F.   King,   State   Board   of   Health,   Indianapolis,   Ind. 

ILLINOIS   AVATER    SUPPLY    ASSOCIATION. 

Mar.     9-11.       Annual    convention    at    University    of    Illinois. 
Secy.,   Edward   Bartow,   Urbana,   111. 

AMERICAN     RAILWAY     ENGINEERING     ASSOCIATION. 
Mar.    16-lS.      Annual    meeting   at   Chicago,    III.      Secy.,    E.   H. 
Fritch,    900   So.    Michigan   Ave.,   Chicago,    111. 

Iowa  State  Draina^re  Association — The  annual  meeting 
will  be  held  at  Webster  City,  Iowa,  Feb.  2r)-2fi.  Tlie  Secre- 
i;iry   is   H.   M.   Sparboe,   Webster   City. 

The  International  Contsrenn  ot  Navigation — The  Thir- 
teenth International  Navigation  Congress  was  to  have  been 
held  in  Stockholm,  Sweden,  during  the  coming  summer. 
The  Swedish  Government,  under  date  of  Jan.  12,  announced 
that    the    Congress    would    be    indefinitely    postponed. 

LoniNiana  Englneerin);  Society — At  a  meeting  of  the  So- 
ciety on  Feb.  S.  the  annual  address  of  President  Williams, 
•  lUitled  "The  Ethics  of  the  Contractor,"  was  discussed  by 
number  of  members.  The  Secretary  is  W.  T.  Hogg,  Mu- 
um  Bldg.,  Chartres  and  Ann   Sts.,   New  Orleans,  La. 

American  Institute  of  ConsuItinK  Kngrlneers — The  officers 
for  the  ensuing  year  are:  President,  Elmer  L.  Corthell; 
Vice-President,    Charles    Sooysmith;    Secretary,    F.    A.    Molitor, 

Nassau  St.,  New  York  City.  Vacancies  in  the  Council 
ve  been  filled  by  Allen  Hazen,  George  Glbbs  and  Charles 
:     Lucke,    all    of   New    York   City. 

BoMton  EniiTlneers*  Annual  Dinner — The  sixth  annual  din- 
■  r  of  the  engineering  societies  of  Boston  was  held  at  the 
iK-w  City  Club  on  Feb.  15,  with  about  275  in  attendance.  J. 
W.  Rollins  acted  as  toastmaster.  and  Governor  Walsh,  of 
Massachusetts,  was  the  guest  of  honor.  Addresses  were  made 
by  Charles  Whiting  Baker,  editor-in-chief  of  "Engineering 
News,"  on  "The  Broader  Civic  Relationships  of  the  Engineer," 
and  by  Capt.  Robert  Bartlett,  on  Arctic  exploration. 


IikIIuiiii  Siiiil«ur>  iiinl  Wiiler  ^uiiplj  AnhooIiiIIou  Tho 
cluhth  annuiil  moellnK  will  lin  hold  In  ulllllatlun  with  (hn 
Indhuia  Slalo  Hoar.l  of  HoiiKh  at  tho  Hotel  Hoverin,  In- 
dlanapoIlN,  IikI  ,  Feb  23-24.  Among  the  various  papers  lo 
lie  proMi-nlod  aru  Iho  following:  "Water  Waste  Ellmln:it  Ion," 
Paul  Lanhani,  Pilomotor  Operator,  Water  Department. 
WashlnKton,  I).  C:  "Tho  Htandnrds  for  Water  Used  on  In- 
torslato  Carriers,"  U.  E.  Jordan,  Superintend  ;nt  of  Filtra- 
tion, Indluniipolls  Water  Co.;  "Treatment  of  Industrial 
WuHto,"  LnnKdon  I'oarso,  Engineer,  Sanitary  District  of 
Chicago;  "Htroam  Hunllatlon,"  Earle  U.  Phelps,  Professor  of 
Chomlstry,  U.  S.  Public  Health  Service,  Washington,  I).  (',.. 
"Th<>  Indianapolis  Expi-rlmental  Sewage  Dlsjiosal  I'lant,"  C. 
H.  Undi-rwood,  City  Chemist,  Indianapolis.  There  will  be  a 
Nlslt  to  the  now  pumping  station  of  the  Indianapolis  Water 
Co.  The  annual  lian<iuol  will  be  held  on  Feb.  23,  and  a 
luncheon    on    Feb.    24.      The    Secretary    Is    W.    F.    King. 

MlnneModi  HurveyorM  and  lOniclneors  Soolety — Tho  annual 
mooting  will  bo  hold  Fob.  19-20,  at  St.  Paul,  Minn.,  with 
headquarters  at  tho  Ryan  Hotel.  Among  the  papers  sched- 
uled for  presi-ntatlon  are  the  following:  "Keeidng  of  Costs 
by  the  Engineer,"  O.  H.  Mann,  District  Engineer,  Highway 
Commission,  Moorhead;  "Roseau  River  l>ralnage  Project," 
lO.  V.  Wlllard,  Slate  Dr.-ilnage  Engineer,  St.  Paul;  "The  Drain- 
age Engineer  iind  the  Public  Road,"  S.  L.  Kennedy,  Deputy 
County  Surveyor,  Princeton;  "Segmental  Vitrified  Sewer 
Pipe,"  William  Danforth,  Municipal  Contracting  lOngineer, 
St.  Paul;  "Alms  and  I'urposes  of  the  League  of  Minnesota 
Municipalities,"  Prof.  R.  R.  Price,  Secretary;  "Bridges  In 
Minnesota,"  C.  E.  Nagel,  Deputy  Engineer  of  Bridges,  State 
Highway  Commission;  "Some  Features  of  Stadia  Surveying 
and  Its  Broader  Uses,"  W.  H.  Saunders,  Consulting  Engineer, 
Minn.;  "Practical  Garbage  Disposal  for  Small  Cities,"  E.  W. 
Kibbey,  Civil  Engineer,  International  Falls;  "Sewage  Pump- 
ing Plant  at  Park  Point,  Duluth,"  John  Wilson,  City  En- 
gineer, Duluth;  "Central  Heating  Plants  for  Small  Towns," 
J.  F.  Druar,  St.  Paul;  "Sewage  Disposal  for  Small  Towns." 
L.  A.  Rowat,  WiUmar.  A  dinner  and  smoker  will  be  held 
on  Feb.  20.  The  Secretary  is  George  H.  Herrold,  City  Hall, 
St.    Paul. 

New  Kngrland  AVater  W'orks  AMHoeiation — At  the  monthly 
meeting  of  the  New  England  Water  Works  Association,  held 
in  Boston  on  Feb.  10,  the  reports  of  two  committees  were 
discussed.  William  F.  Sullivan,  Vice-President,  presiding  in 
the  absence  of  President  Leonard  Metcalf,  first  called  on  X. 
H.  Goodnough  to  discuss  the  report  of  the  Committee  on 
Yield  of  Drainage  Areas,  of  which  F.  P.  Stearns  is  Chairman. 
Mr.  Goodnough  spoke  at  some  length  on  the  question  of 
underground  storage  and  was  followed  by  W.  S.  Johnson,  who 
called  attention  to  the  need  of  data  on  the  yield  of  swamp 
areas  to  make  the   report  complete. 

Great  interest  was  shown  in  the  report  of  the  Committee 
on  Meter  Rates,  which  was  discussed  by  many  members  of 
the  Association.  The  main  parts  of  the  report  were:  Divi- 
sions of  the  .Sliding  .Scale,  Amount  of  Slide  in  the  Scale, 
Service   Charges    and   Unit   of   Measurement. 

The  recommendations  of  the  committee,  that  there  be  three 
divisions  in  the  sliding  scale,  brought  out  some  interesting 
accounts  of  its  application  and  showed  that  some  cities  have 
sold  water  to  large  consumers  on  the  third  schedule  at  less 
than  cost,  a  practice  which  appears  not  to  have  been  justified 
in  the  long  run  since  the  very  success  of  that  means  of  ob- 
taining customers  has  led  to  greater  plant  requirements 
without  increasing  income  to  a  commensurate  degree.  Mr. 
Hazen,  for  the  committee,  pointed  out  that  there  was  nothing 
in  the  proposed  schedules  to  prevent  making  two  or  even 
all  thiee  of  the  rates  equal  and  that  no  definite  charges  were 
recommended  for  any  of  them. 

Under  Service  Charges  the  committee  referred  to  the  loss 
on  metered  services  due  to  the  inability  of  meters  to  register 
small  flows.  C.  W.  Sherman  made  the  point  that  not  all  un- 
accounted-for water  goes  through  the  service  meters;  some  of 
it  leaks  out  of  the  mains.  As  an  example  he  referred  to 
conditions  in  Belmont.  Mass..  where  water  is  obtained  from 
the  Metropolitan  System  through  a  Venturi  meter  and  where 
all  services,  even  those  supplying  water  for  flushing,  are 
metered.  The  leakage  is  therefore  readily  determined  and  its 
amount  has  to  be  considered  in   making  rates. 

The  manner  of  making  the  service  charge  in  a  town  hav- 
ing a  considerable  summer  colony  in  addition  to  its  perma- 
nent population  was  the  subject  of  some  discussion,  as  it  is  a, 
problem  which  has  caused  trouble  to  the  water  boards  of  a 
number  of  such   places. 

A  vote  was  taken  on  the  preference  of  those  present  for 
the  use  of  gallons  or  cubic  feet  as  the  unit  of  measurement 
by  meter.     A  large  majority  preferred  the   former  unit. 

The  report  of  the  Committee  on  Statistics  of  Water  Puri- 
fication Plants,  which  was  scheduled  for  discussion  at  this 
meeting,  was  not  reached  and  it  will  be  discussed  at  the 
March  meeting. 
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Applmsaces  airadl   Ma^ermls 


Imiiroved    Fteley-Stearns    Current    Meter 

The  accompanying  illustration  shows  the  most  recent  de- 
velopment of  the  Fteley-Stearns  type  of  current  meter,  em- 
bodying improvements  suggested  by  A.  T.  Safltord,  Consult- 
ing Hydraulic  Engi- 
neer, Lowell,  Ma^s.  It 
has  noncorrosive  irid- 
ium bearings  which 
are  nearly  friction- 
less;  the  rear  bearing 
is  specially  protected 
against  sawdust,  etc. 
The  wheel  is  heavier 
than  in  previous  in- 
struments of  this  type, 
is  3  in.  in  diameter  in- 
stead of  3Vi  in.,  and 
has  six  vanes  instead 
of  eight;  the  pitch  of 
the  wheel  is  2.3  ft. 
The  axle  is  extra 
heavy  and  the  wheel 
stronger  and  stiffer  so 
as  to  withstand  ve- 
locities as  high  as  13 
ft.  per  sec.  Special  at- 
tention is  given  to 
rigidity  of  the  meter 
as  a  whole,  by  carry- 
ing a  horizontal  bev- 
eled bar  around  in 
front  of  the  wheel, 
securely  fastened  at 
both  ends  to  the  cir- 
cular bar  inclosing  the 
wheel.  All  this  frame- 
work is  made  of  very 
thin  knife  -  edge 
blades.  The  automatic 
counter  is  driven  b.v 
Inclosed  bevel  gears.  The  counter-box  is  reinforced  and 
protected   by   the   rod  brace   as  shown. 

It  is  claimed  that  the  meter  begins  to  record  at  a  flow  of 
0.1  ft.  per  sec,  and  is  accurate  from  0.2  ft.  per  sec.  The 
Fteley-Stearns  type  of  meter  is  made  by  the  Buff  &  Buff 
Mfg.  Co.,  Boston,  Mass.,  and  this  newest  model,  Xo.  8,  is  listed 
at  $151. 

One-Ton    Packard    Motor    Truck 

The  llght-<luty  motor-truck  field  has  been  entered  by  the 
Packard  Motor  Car  Co.,  of  Detroit,  Mich.,  with  a  1-ton   vehicle. 


Latent   Ftelev-Steai;.n\> 
CuRREXT  Meter 


The  company's  line  now  runs  from  one  to  six  tons  capacity. 
The  same  general  features  of  design  are  employed  through- 
out, including  worm  drive,  electric  starting  and  lighting, 
carburetor  for  low-grade  fuel,  speed-limit  governor,  protected 
wiring,   etc. 


Double-CaKC   Tunnel    Hoist.s 

The  electric  hoists  for  the  construction  shafts  of  the  Mill 
Creek  sewer  tunnel  at  St.  Louis,  Mo.,  have  the  special  feature 
of  a  double  brake,  equalized  so  that  the  operator  has  the  same 
control  of  the  load  in  either  direction.  Double-cage  hoists 
of  this  type  have  been  designed  generally  with  a  single 
brake  band,  which  has  given  good  braking  efficiency  only  with 
the    hoist    running   in   one   direction. 

The  new  hoists  are  equipped  with  S2-hp.  motors  running 
at  514  r.p.m.  The  usual  contactor-panel  control,  the  cost  of 
which  is  almost  prohibitive  for  contractor's  work,  has  been 
replaced  by  a  carbon-disk  system.  With  this  controller  the 
resistance  is  regulated  by  the  compression  of  graphite  disks, 
and  arcs  are  reduced  to  the  minimum.  These  hoists  were 
built  by  the  Thomas  Elevator  Co.,  of  Chicago.  The  Mill  Creek 
sewer  tunnel  project  was  described  in  our  issue  of  Sept.  3, 
1914. 


Concrete   Mixer-Distributor   for  Road   Work 

The  inipioved  outfit  for  mixing  and  placing  concrete  in 
road  work  shown  in  the  accompanying  illustration  has  been 
designed  by  the  Municipal  Engineering  &  Contracting  Co.,  of 
Chicago.  A  mixer,  engine,  charging  skip,  and  horizontal  boom 
with  dumping  bucket  are  all  mounted  on  a  steel  frame.  The 
heavier  end  of  the  machine  is  carried  by  a  pair  of  cater- 
pillars 2  ft.  wide  and  5  ft.  long.  The  load  on  the  front  wheels 
is  sufficient  for  steering.  The  drive  comprises  a  differential 
gear  and  the  machine  can  turn  around  in  about  its  own  length. 

Another  feature  is  an  automatic  dumping  bucket.  This 
is  of  approximately  semicylindrical  form,  but  has  one  end  in- 
clined and  so  hung  that,  when  unlatched  from  the  bail,  the 
weight  of  concrete  will  tilt  it.  When  the  loaded  bucket  has 
been  run  out  to  the  point  where  it  is  to  be  dumped,  the  oper- 
ator reverses  the  travel,  which  unlatches  the  bucket,  causing 
it  to  invert  and  dump;  the  bucket  then  automatically  rights 
itself,  latches  and  returns.  The  20-ft.  boom  is  power  swung 
through  160°,  so  that  concrete  can  be  spiead  over  a  width  of 
40  ft.  The  charging  skip  lies  on  the  ground  for  loading  from 
wheelbarrows,  and  in  its  delivering  position  it  stands  vertical. 

With  a  steam-power  equipment  two  men  are  required,  one 
to  handle  the  charging  skip  and  the  other  to  handle  the  dump 
bucket  and  attend  to  the  firing.  The  mixer  is  set  at  such  a 
height  that  the  concrete  can  be  discharged  into  carts  if  de- 
sired. The  machine  is  made  in  two  sizes,  one  with  a  i-yd. 
mixer  and  weighing  about  5  tons;  the  other  with  a  V4-yd. 
mixer  and  weighing  about  "iVs  tons.  These  are  reported  to 
have  laid  over  1000  and  1400  sq.yd..  respectively,  of  6-in.  con- 
crete per  working  day. 
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A  Novel  Plan  for  Stoppin|(  a 
Landslide  at  Mot&nt  Vernon 

BV     N.    II.    I)  VI!  ION* 

Most  Anu'rii'iuis  wlio  \isit  tin-  nation's  capital  make  a 
pilirrininire  to  Mount  Vi'rnon,  tlio  l)i'autii"nl  old  lioniL'  of 
(ieoriri'  Wasliin^ton,  and  I'viTvone  ivtuiiis  cliarinud  witli 
till'  piituii'siino  iK'aiitv  of  the  plaiv.  Very  few  persons 
jiro  awaro  that  not  lonjj  aj:o  this  shrine  of  Ihe  nation  was 
in  danger  of  serious  injury  from  landslides. 

The  mansion  at  Mount,  ^'crnon  is  located  on  a  hi>.di 
lilulT    I'omnunidini:'    an    e.\ten>i\e    view    uf    the    Potoni:ic 


A  few  years  t^o,  evidences  were  discovered  that  anotiier 
landslide  was  i)e)riniiin^  and  the  movement  of  the  /ground 
was  e.vlending  .so  far  hack  as  to  threaten  the  hroad  lawn 
in  front  of  the  mansion  itself.  It  wa.s  evident  that  if 
the  movement  |»roceede<l,  the  heautiful  growtii  of  trees 
which  clothe  the  slope  from  the  lawn  to  the  river  would 
he  endan.L'ered.  There  wa.s,  of  course,  the  addetj  likeli- 
hood that  further  movement  mifjlit  take  place  until  even- 
tually till-  foundations  of  the  mansion  itself  mi;.dit  he  en- 
danf,n'red. 

The  superinten<lent  of  the  estate,  Harrison  Dod<(e, 
mii-iiltcd  witii  cni.Mneers  as  to  what  could  he  done  to  stop 


Mount  Vek.nox  u.\  tiii;  Potomac  Itiviii,  tuk  IIome  of  Washington 


River  in  front.  As  shown  in  the  accompanying!:  view,  a 
broad  lawn  slopes  from  the  house  down  to  the  edge  of  the 
bluff.  At  this  point  begins  a  steep  declivity  with  more 
than  100  ft.  drop  to  the  edge  of  the  Potomac.  The  river 
here  i?  a  wide,  shallow,  tidal  estuary,  but  the  steady  ac- 
tion of  waves  and  tidal  currents  causes  constant  erosion 
of  the  high  bluff  on  which  the  mansion  at  Blount  A'"ernon 
stands.  This  bluff  is  made  up  of  layers  of  clay,  sand  and 
soft  sandsto7ie,  and  the  undercutting  by  the  river,  with 
the  resulting  landslides,  has  doubtless  been  in  i)rogress 
for  ages.  ^lore  than  a  century  ago,  in  Washington's  time, 
extensive  landslides  occurred  on  the  front  of  the  bluff. 
E.xamination  of  the  deer  park,  which  occupies  the  steep 
slope  from  the  edge  of  the  lawn  to  the  river,  shows  long 
blocks  of  fis.sured  ground  which  many  years  ago  broke 
away  from  the  crest  of  the  bluff  and  slipped  toward  its 
foot. 


•U.  S    Geological  Survey,    Washington,   T>.   C. 


the  ground  movement.  The  use  of  piling  and  other 
methods  of  liolding  the  ground  was  considered,  but  it  was 
recognized  that  unless  very  heavy  construction  was  em- 
ployed the  movement  would  continue.  Finally  the  writer 
was  consulted  and  he  undertook  a  study  of  the  strata  of 
which  the  bluff  was  composed  and  the  underground  water 
conditions.  It  was  the  writer's  opinion  that  the  moisture 
in  the  beds  of  clay  and  sandstone  had  much  to  do  with 
their  plasticity  and  movement.  One  bed  of  sandstone  in 
particular  contained  so  much  water  that  it  kept  the  ad- 
joining strata  continuously  wet.  The  writer,  therefore, 
advised  that  if  the  water  in  this  sandstone  could  be 
drained  away,  the  bluff  would  probably  remain  stable. 

In  accordance  with  this  advice,  a  small  drainage  tun- 
nel was  started  in  the  bottom  of  the  sandstone  stratum  and 
was  driven  back  from  the  river  front  a  distance  of  some 
200  ft.  From  this  drainage  tunnel  a  considerable  flow 
of  water  at  once  started  and  continued  for  several  months. 
At  the  end  of  that  time  the  flow  irraduallv  diminiished 
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aud  now  remains  of  moderate  amount  but  practically  con- 
stant. The  draining  of  the  overlying  strata  has  apparent- 
ly been  so  thorough  that  they  are  now  able  to  sustain  the 


Sectiox  TiiRoroM  Mount  Vkhxox  Bluff 

(Showing  permeable  strata  and  drainage  tunnel  in  sand- 
stone; d,  old  landslide  in  deer  park;  c,  new  landslide  threat- 
ening lawn) 

load  upon  them  without  further  movement.  A  masonry 
wall  along. the  river  at  the  water's  edge  prevents  further 
undercuttiiiii  bv  the  waves. 


Bv  1).  B.  Stf.ixman* 

The  usual  methods  of  calculating  the  live-load  stresses 
in  trusses  involve  either  an  undue  expenditure  of  time, 
if  moving  concentrations  are  used,  or  a  sacrifice  of  ac- 
curacy if  equivalent  uniform  loads  are  employed.  The 
following  method  obviates  both  of  these  disadvantages  by 
giving  the  e.\act  equivalent  uniform  loads  corresponding 
to  the  different  panel-points  of  a  given  span.  Cooper's 
EGO  loading  is  assumed,  but  the  values  can  easily  be  mod- 
ified for  other  loadings. 

The  equivalent  uniform  load  p  for  producing  the  ma.x- 
imum  bending  moment  or  chord  stress  at  the  center  of 
any  given  span  L  is  given  by  the  formula 

4(),08(),()<)() 
P  =  'iOOO-F^-^  -  (1) 

provided  the  span  exceeds  280  ft.  Tlius,  for  spans  of 
400,  500,  (500,  700  ft.,  the  equivalent  loads  are  6289,  ()18r), 
()128,  6094  lb.  per  lin.ft.  The  last  term  of  the  above  for- 
mula, representing  the  excess  over  the  uniform  train  load 
of  6000  lb.,  will  be  denoted  l)y  e. 

For  the  maximum  bending  moment  at  any  other  point 
of  the  sj)an,  distant  L,  from  the  nearer  end,  the  ecjuiv- 
alent  uniform  load  is  given  by 

I,  =  6000  +  /,  (2) 

where  A"  is  the  inverse  ratio  of  L^  to  the  lialf-span.  Tims, 
for 

L,   =  0.2  L  ().;i  L  0. 1  /.  0..-.  Av 

/•    _         s  r,  0  1 

Ex.\.Mi>LF. —  For  a  span  of  TT.j   ft.   (Ohio  Kiver), 
46,080,000 


/>••' 


=  77  lb. 


Tliere  are  20  |)anels  in  this  span;  hence, 
for  paiiel-poiiits  1  and  16,  p  =  6000  +  ^  (77)  =  G192 
for  panel-|)oints  6  and  14,  p  =  6000  +  V'  (77)  =  6128 
for  i)anel-points  8  and  12,  /;  =  6000  +  V'  (77)  =  6096 
for  panel-points  10,  p  =  6000  +  \l  (77)  =  6077 

These   values  che<ke(l   exactly    those  obtained    i)v   actual 


application  of  wheel  concentrations,  giving  the  identical 
stresses  with  an  expenditure  of  only  about  one-fifteenth 
as  much  time  and  effort.  The  stresses,  of  cour.se,  are  ol)- 
tained  by  multiplying  the  equivalent  uniform  loads  by 
the  areas  of  the  influence  diagram  or  by  the  usual  co- 
efficients. 

The  above  formulas  are  exact,  l)eing  capai)le  of  simple 
mathematical  demonstration.  The  only  limitation  is 
that  //,  must  exceed  140  ft.  In  the  derivation  of  the  for- 
mulas it  is  assumed  that  the  structure  is  a  simple  .span ; 
but  tiie  results  hold  good  for  continuous  trusses  and  other 
indeterminate  structures,  as  the  curvature  of  the  in- 
fluence line  does  not  sensibly  affect  the  value  of  the  equiv- 
alent uniform  load. 

The  writer  is  indebted  to  Gustav  Lindenthal,  Consult- 
ing Engineer,  for  permission  to  pui)lisli  tiie  above. 


Progress  ©la  A.^ro^y^rocfe  ' 

By  Cii.vhlks  TI.  Paii,* 

During  the  working  season  of  191  i,  the  concrete  placed 
in  the  Arrowrock  Dam  and  spillway  amounted  to  3-59,240 
cu.yd.f  In  four  consecutive  months,  more  than  200,000 
cu.yd.  were  ])laced,  making  an  average  of  over  50,000  eu. 
yd.  per  month  for  that  period.  The  best  monthly  record 
was  made  in  June,  when  56,520  cu.yd.  were  placed  in  26 
working  days  of  16  hr.  each,  an  average  of  21 74  cu.yd. 
per  day.  Three  1-cu.yd.  mixers  were  in  use,  and  as  no 
other  mixers  were  available  it  is  evident  that  there  was 
very  little  trouble  with  the  concrete  plant  and  that  it  and 
its  operators  were  kept  wp  constantly  to  a  high  degree  of 
efficiency.  The  average  actual  output  of  each  1-yd.  mixer 
per  day,  during  the  best  month,  was  Til  cu.yd.,  the  rest 
of  the  yardage  being  accounted  for  by  a  small  amount  of 
{)lum  rock  that  was  placed  during  that  month. 

The  concrete  aggregate  was  hauled  in  over  the  Arrow- 
rock  R.R.  in  standard-gage  bottom-dump  cars  from  a 
gravel  pit  and  screening  plant  13  mi.  below  the  dam. 
This  material  was  dumped  into  storage  bins  directly  over 
the  mixers.  Sand-cement,  consisting  of  55%  portland 
cement  and  45%  pulverized  granite,  reground  to  pass 
90%  through  the  200  sieve,  was  manufactured  at  Arrow- 
rock,  and  after  being  tested  for  fineness,  soundness, 
tensile  strength,  etc.,  was  conveyed  in  bulk  from  the 
storage  bins  to  bins  over  the  mixers,  through  3-in. 
pipes,  by  means  of  compressed  air.  Measuring  boxes, 
controlled  by  air-operated  gates,  portioned  out  the  sand, 
gravel  and  cobbles  from  their  respective  bins  to  the 
mixers.  The  sand-cement  was  weighed  into  the  hatch, 
on  acciuint  of  the  difficulty  of  measuring  accurately  by 
volume  material  of  such  fineness. 

The  regular  mix  of  concrete  was  alxuit  1  part  sand- 
cement.  21  o  parts  sand,  5i/_,  parts  gravel  and  2'?4  parts 
cobbles,  although  this  mix  was  changed  slightly  from  time 
to  time.  .\  richer  mix  was  used  for  a  thiikness  of  about 
10  ft.  at  each  face  of  the  dam.  The  mixing  plant  con- 
sisted of  lliriH'   l-cu.\(l.  mixers. 


rrowrock,  Idaho. 


•Hp«'rla1    AimlMtant    to    OuRliiv    Mtidinl  hiil,    ( 'oM»ultlii>f    Kn- 
Klnecr,   f.H   Wllllntn   .Mt..   New    Vdrk. 


Fi'liruarv   v.'>.    IIU.") 


K  N  (I  I  N  K  !■;  I'  I  N  (i      N  K  W  S 


'riiivo  \?-_vil.  nukcr-tliiiiiii  clcitric  Irollcv  iimh  tiuiiH- 
porti'il  till'  I'ontfcl*'  from  IIk-  iiiixrrH  (o  n  (li«lriliiiliiij; 
tower,  wlicrc  it  was  (liimptMl  into  lalilcvviiv  IxukotM,  wliicli, 
uftiT  lifiiij,'  lioislcil  aiul  niincvril  In  tin-  point  ilcHircd. 
'lumped  lUitoniatically  into  a  inovalilc  hopper  HiiHpeiidei] 
:  roni  a  cnrriaije  on  the  same  ealilewav.  A  ehtite  was 
attaelied  to  this  hopper,  the  free  end  of  wliieli  eouM  1)0 
moved  to  any  point  desired.  'I'lie  eonerelo  was  mixed 
with  only  (>nou>jii  water  to  nmke  it  plasli*-  and  was  not 
"sloppv."  IW  keepinjr  tlie  eluile  at  an  aii^jle  of  aliont  l*.'>" 
with  the  liori/oiital.  it  was  fuiind  that  the  jilastic  lonsist- 
eney  was  siillieient  to  make  the  eoiurete  run  freely,  and 
tiiat  an  excess  of  wati'r  was  not  neces-arv  or  desirahle. 


riimin^  si'iiHun.  'i'lic  lowi-sl  point  of  thr  roii.nilalion,  MJiicli 
is  hard  granite,  in  more  than  100  ft.  helow  tlie  water 
surface.  'I'lic  completed  dam  will  iiave  a  total  height  of 
:i:.o  ft. 

'Die  river  has  heen  turneil  out  of  the  diversion  tunnel, 
which  luiH  heen  lilled  witii  concrete,  an<i  iu  now  pHHsing 
throiijjii  the  sluice  f^ates,  the  trash-rack  structure  for  which 
is  just  at  the  present  river  level  (see  views).  The  struc- 
ture just  ahove  and  at  the  left  is  the  trash-rack  structure 
for  the  lower  set  of  regulating  outlets,  ten  in  nundjcr, 
each  controlled  hy  a  .riH-in.  halanccfl  valve.  The  upjicr 
set  of  ten  regulating  outlets  (valves  not  yet  installed) 
may  he  seen  jdainly  in  the  accomjwnying  view-. 
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]'i:i)i.i;i.>,-  Vii:u.-  OF  Ai;i;o\vi;o(K  Dam,  Idaho,  January,  191.5 

(Upper   view,   looking   south   along   the    upstream   face;   lower   view,   looking   downstream) 


The  accompanying  photographs  sliow  the  dam  as  it 
looked  in  January.  IDl.").  The  system  of  distributing 
concrete  just  described  was  clianged  just  below  this  eleva- 
tion (as  was  originally  planned)  because  of  the  difficulty 
in  still  covering  the  work  with  cableways,  on  account  of 
the  long  curve  and  narrower  section.  The  main  cable- 
ways  now  dump  the  mixed  concrete  into  two  stationary 
loading  hoppers,  one  of  which  may  be  seen  at  the  right. 


The  excavation  for  the  spillway  is  ])ractically  completed, 
and  about  -10%  of  the  rein  forced-concrete  lining  of  the 
spillway  trench  is  in  place.  The  si)i!lway  lip  will  be 
-too  ft.  long,  extending  back  from  the  right  abutment 
of  the  dam  beyond  tlie  limits  of  this  photograph.  The 
crest  of  the  spillway  lip  will  be  10  ft.  below  the  top  of 
the  dam. 

Concrete  work  has  been  discontinued  for  the  w^inter. 


The  electric   dump   cars   take   the   concrete   from   these     The  dam  will  be  finished  during  the  coming  season,  about 
towers  along  the  track  to  any  point  desired.     This  track,     a  year  and  a  half  ahead  of  schedule  time. 


and  the  hoppers,  are  raised  as  the  work  progresses,  and 
this  move  is  made  with  very  little  delay. 

The  dam  is  now  (Jan.  2i),  191.5)  finished  to  a  height 
of  more  than  200  ft.  above  water  surface.  It  will  be 
raised  about   50   ft.   higher,   to   completion,   duiing   the 


The  Arrowrock  Dam  is  being  built  by  the  U.  S. 
licclamation  Service  for  the  storage  of  water  for  the 
Boise  Project.  It  is  in  the  Idaho  District,  of  which  F.  E. 
Weymouth  is  Supervising  Engineer.  James  Munn  is 
Superintendent  of  Construction. 
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SYNOP^'^IS — Trcaliiiy  liiijluray  briilyes  in  the 
same  manner  a.s  rail  way  hridyes  were  treated  in  a 
l)reviotis  article.  Feb.  11,  lOlJi.  Problem  compli- 
cated by  lateral  forces  due  to  traffic.  Present  day 
specifications,  and  variation  of  practice. 

This  article  purposes  a  review  of  the  varying  assump- 
tions that  have  been  made  regarding  the  wind  stresses 
in  highway  bridges. 

Early  Amekic.\n  ^YnITERS 

Winri'LK — In  the  early  part  of  184T  there  appeared 
a  pamphlet  of  48  pages  with  the  title,  "An  Essay  on 
Bridge  Rnilding.  containing  analyses  and  comparisons 
of  the  principal  plans  in  use,  with  investigations  as  to 
the  best  plans  and  proportions,  and  relative  merits  of 
wood  and  iron,  for  bridges.  By  S.  Wliipple,  C.  E.,  Mathe- 
matical and  philosophical  instrument  maker.  Utica,  N.  Y. 
H.  H.  Curtiss,  printer,  Devereux  Block,  1847.'"'  After  dis- 
tributing .50  or  (iO  copies  among  friends,  the  author  bound 
the  remainder  of  the  edition  with  "Essay  Xo.  II  on 
Bridge-Building  (iiviiig  Practical  Details  and  Plans  for 
Iron  and  Wooden  Bridges,'"  which  he  had  written  and 
printed  later  in  the  year.  This  little  book  of  120  pages 
and  10  plates  was  the  pioneer  in  the  mathematics  of 
bridge  construction.  To  Squire  Whipple,  its  author,  the 
inventor  of  the  Wliip])le  bridge,  belongs  the  honor  of 
being  the  first  to  pul)lish  a  correct  analysis  of  the  stresses 
in  a  simple  truss.  His  work  did  not  become  widely 
known.  In  18()!)  lie  took  the  copies  remaining  of  his 
original  edition  and  l)ound  them  "with  an  appendix,  con- 
taining Corrections,  Additions  &  Explanations,  Sug- 
gested by  Subsequent  Experience:  to  which  is  annexed  an 
Original  Article  on  the  doctrine  of  Central  Forces."  This 
addition  of  about  ir)0  pages  the  author  prepared  and 
printed  with  his  own  hands. 

In  1872  an  enlarged  and  rewritten  edition  was  pub- 
lished by  tlie  1).  Van  Xostrand  Co.  In  1873  a  chapter 
of  .3.5  pages  on  Drawbridges  was  added.  From  a  copy 
of  this  1873  edition,  the  following  quotations  regarding 
swaybracing  are  taken. 

The  primary  and  essential  purpose  of  a  bridge  is  to  with- 
stand vertical  forces  which  are  certain  and,   to  a  large  extent, 

determinate  in  amount Fiut  the  lateral  or  tran.s- 

verse  forces  to  which  a  bridRe  superstructure  is  liable,  are  of 
a  casual  nature,  dependiuK  upon  conditions  of  which  we  have 
only  a  viiKue  and  Kenfral  l<nowIe(lKe:  ....  Rut  in  ar- 
rnnginK  his  system  for  sccurins  lateral  stability  and  steadi- 
ness, science  can  lend   him  but  littie   assistance He 

knows  the  wind  will  blow  against  the  side  of  his  structure, 
but  whether  with  ii  maximum  force  of  one  hundred  pounds,  or 
as  many  thousands,  he  has  no  means  of  knowinK  with  any 
considerable   deKrce   of   certainty    or   probability   .  .      No 

attempt  will  ln'  ma<Ie  here  to  assign  specific  stresses  ;is  liable 
to  occur  in  sway  rods  or  l)r.'ices,  based  upon  calculations  from 
the  uncertain  and  Indeterminate  elements  upon  which  the 
lateral  action  upon  brlilKes  depends.  Hut  JudginK  from  ex- 
perience and  observation.  It  may  be  recommended  that  Iron 
sway  rods  be  made  of  Iron  not  less  than  %  Inch  In  <llameter. 
for  bridKes  of  five  panels  or  under,  5(i-ln.  from  six  to  ten 
panels  Inclusive.  Kor  twflve  and  fourteen  panels,  %-ln.  for 
ten  middle  fianels  and  %-in.  for  the  rest;  and  for  sixteen  the 
same  as  last  above,  with  the  addition  of  a  pair  of  l-ln.  rods  In 
the    end    panels. 


These  are  opinions  from  the  father  of  modern  bridge 
bnilding.  written  only  42  years  ago. 

BoM.Kii — Bollei-'s  "Iron  Highway  Bridges,"  first  pub- 
lished in  1876,  which  has  passed  tbrough  several  editions, 
says. 

The  horizontal  or  sway  bracing  may  consist  of  very  light 
rods,  if  the  floor  is  well  laid,  forming  as  it  does  a  very  effec- 
tive system  of  bracing  against  lateral  movement.  Rods  from 
%-  to  1-in.  round  will  cover  all  but  extreme  requirements,  and 
they  are  attached  by  any  convenient  means  to  the  floor- 
beams  near  their  point  of  support. 

In  modern  textbooks  cahnilation  has  taken  the  place  of 
s]ieculatioii.  Most  of  what  has  been  written  about  the 
wind  stresses  in  railroad  l)ridges*  applies  to  highway 
bridges.  The  same  quc-^tions  of  the  intensity  of  wind 
pressure  per  unit  of  area  exposed,  and  the  amount  of  area 
to  be  considered  as  exposed  surface,  are  to  be  met.  In- 
duced .stresses,  load  uniform  or  moving,  and  lateral  forces 
other  than  wind  are  also  to  be  considered. 

Changed  Tkakfic  Bequiremexts 

The  whole  subject  of  loadings  on  highway  bridges  is 
being  revised.  This  is  the  day  of  heavy  concentrated 
loads.  Many  present  bridges  are  seriously  overloaded 
by  the  traffic  coming  upon  them,  especially  in  the  floor- 
beams  and  joists.  They  were  often  built  to  carry  uni- 
form live-loads  of,  say  125  lb.  per  sq.ft.  for  the  Hoor-beams 
and  80  or  100  lb.  for  the  trusses.  Sometimes  a  road  roller 
was  mentioned  in  the  specifications.  ^lanufacturers  are 
constantly  increasing  the  weight  of  road  rollers  and  trac- 
tion engines,  and  with  the  good-roads  movement  many 
l)ri(lges  are  called  upon  to  carry  rollers  and  engines  for 
which  they  were  not  designed.  Then  there  is  the  automo- 
bile, which,  regardless  of  local  regulations,  is  often  run 
at  a  speed  of  30  mi.  per  hr. 

But  the  .severest  tests  to  which  some  of  our  highway 
bridges  are  being  put  are  tIio.se  from  the  auto  trucks.** 
The  traffic  of  towns  and  cities  now  reaches  far  out  into  the 
country.  The  road  roller  runs  slowly,  while  the  auto 
truck  may  be  driven  at  a  speed  of  12  mi.  per  hr.  and  two 
trucks  may  meet  or  pass  each  other  on  the  same  bridge. 
A  load  of  10  tons  is  often  carried  and  the  weight  of 
the  truck  adds  another  6  tons.  (In  New  York  City  a  load 
of  7.5  tons  has  been  carried  on  a  truck  weighing  10  tons, 
most  of  the  load  l)eing  on  the  two  rear  wheels. )f  Trucks 
arc  being  made  heavier  and  with  increased  capacity. 
(Jreater  iini)act  stres.ses  are  induced  and  the  tendency  to 
l)oth  vertical  and  lateral  vibration  becomes  greater.  Some- 
times centrifugal  forces  are  introduced.  All  this  is  par- 
ticularly true  of  the  auto  truck  when  fully  loaded  and 
witli  a  driver  ignorant  or  inditlVrcnt  to  loadings,  speed, 
and  the  strength  of  bridges.  One  writer,|  however,  does 
not  think  the  vibration  elVects  greater  than  those  produced 
by  a  horse  and  wagon.  Anyone  wbo  has  stood  on  a  coun- 
try bridge  of  l.50-ft.  span  while  a  horse  drawing  a  light 
buggy  was  crossing  at  a  trot  may  have  I'elt  a  decided  jolt- 


•Amerlcan  HrlilKe  f'o.,  ,10  fhurrh  .St.,  New   Vork  City. 


•FlemInK,  Wind  .Stresses  in  Railroad  BridRes,  "KnK. 
.News,"    Vvh.   11,    1914 

••Motor  Truck  NoudliiK  on  Highway  Hrldftes,  •'lOntf- 
News,"    Sept.    3,    I'JH. 

t.Seaman,   Proceedings,   Am.   Soc.  ('.    K.,   Oecemher,   ISUI. 

tNeff  (Am  Assoc,  for  Advanci-ment  of  Science),  "Knttlnoer. 
liiK   and    ContractlnK."   Jan.    Tl,   \'^\'^. 


[•'.•I.rmiiv   .':•,   i;ii 


KNc  I  N  i;  !•:  I.'  I  N  (i    N  !•;  w  s 


;373 


iiij:  III'  till-  wlidli'  si  nit  line,  a  ciimiIiIkui   lai%'cly   rfiiirdifd 
liv  rij;iil  foiiiu'ctioiis  and  still"  iiu'iiihcrs. 

Ii<'f;islatiim  at   no  dislani   dalr  nniy  Ik-  iinnkrd   rit|iiii 
iiij;  hiid^'i'S  (t)  Ih'  plaiardcd  with  flic  loads  tiii'V  tan  sal'fly 
earn'  ami  f()ri)idtliMu;  niitlcr  |K'naltv  t'Xci'sKivc  loails  Iwinj,' 
lirtin^dit  upon  tlicni. 

Mlftlrif-car  lint's  iiif  licitiu  ('vliiiiifii,  and  tiirs  an-  hf- 
ni^;  intrnisfti  in  \viM;;lil  aiitl  run  at  ;,Mcali'r  spt'i-tl.  Wlit-n 
a  highway  hritlp-  i-anifs  flt'ttiif  tars  it  licfoini's  in  real- 
ity a  niiniatnrt'  raiiniail  liritl^'f.  City  or  ttiunly  ollitials 
wliti.  willitiul  fxaniinalion  liy  a  ctiMiitflcnl  t'n^'intrr,  will 
-anttion  tho  use  ol'  t'xistinfj;  liii;li\vay  liritl^^fs  It)  tarry 
ricttrif    tars,    lu'lonj^    tt»    llu-    tlass    t)i'    umlfsiraldi-    titi- 

liATKKAI,    FOKCKS    OtIIKI;    TllW     \Vl\I)    I'llKSStUt!' 

'I'lic  assiimoil  wintl  loatl  in  hritluf  s|)i'iili(iitioiis  incluilcs 
:ill  tlio  lateral  t'orirs  wlieilier  so  stated  or  not.  The  writer 
lu'lievos  that  this  is  sutliiient  (in  nearly  all  |ircsent  speei- 
tications)  to  take  eare  of  the  inrrcMsi'd  JMlcrai  forces  due 
III  ihanfTiHl  trallie  requirement.-.  \\  illi  the  t'.xception  ol 
the  eleetrie  ear,  it  is  im|)roi>alile  that  tiie  I'ldl  wind  loatl 
will  bo  aetinjj  at  the  same  time  tliat  the  lateral  vihration 
oeeurs,  due  to  the  mo\ini;'  load.  It  .-hoidtl  he  renjemi)ei'ed 
that,  if  by  any  means  a  hiirhwny  hriilire  is  hlown  over, 
there  is  not  likely  to  lie  any  los<  of  Hie.  neillier  wdl  trMJ- 
tif  be  seriously  interrnptetl.  Tiie  aetuai  lt)ss  to  the  au- 
thorities is  little  moie  than  the  eost  of  the  strueture  it- 
self. Henec,  o.xeessive  i)raiini;;  in  all  bridges  to  <fuard 
airainst  a  remote  possibility  in  a  single  one  is  unneee.s- 
sarily  expensive.  With  a  railroad  bridge  it  is  diU'er- 
ent ;  provision  must  there  he  made  for  remote  possi- 
bilities. 

The  weakness  of  lateral  systems  of  highway  bridges  in 
the  ])ast  has  not  been  so  nnuli  in  tlie  assuming  tjf  loatls 
as  in  the  abominable  details  used.  Witness  the  eommon 
praetiee  of  25  years  ago  and  still  prevalent  in  some  quar- 
ters of  fastening  the  lower  laterals  in  a  nondoseript  way 
to  the  floor-beams,  which,  in  turn,  are  sus])endetl  from  the 
]»ins  by  U-bolt  hangers;  or.  the  top  laterals  having  bent 
eyes  taking  the  top-choril  pins  and  jjulling  against  struts 
attached  to  the  same  pins  by  bent  ]dates.  It  is  better  to 
tlesign  for  a  safe  and  .sane  wind  loading,  taking  care 
of  induced  stresses,  and  with  all  details  fnlly  up.  than  to 
])roportion  tlie  body  of  the  lateral  mcnilicrs  for  larger 
stre.s.ses  and  use  inefficient  details. 

In  high-truss  bridges  the  compression  chord  is  kept  in 
alignment  by  the  tt)p  lateral  system.  In  the  pony  truss, 
recour.<;e  is  often  had  to  doubtful  expedients.  "One  has 
only  to  shake  the  top  chord  of  a  pony  truss  to  see  how 
loosely  it  is  secured  laterally  and  to  tlemonstrate  its  laek 
of  fixity  at  internietliate  jioints.'"*  With  the  moving  loads 
now  coming  into  use.  the  ])ony  truss  is  doomed.  In  some 
specifications  it  is  prohibited  altogether. 

The  wind  is  generally  assumed  to  blow  horizontally,  hut 
it  may  vary  greatlv  from  the  horizontal.  For  high  bridges 
in  ex])osed  localities,  the  u]nvard  pressure  should  be  taken 
into  account;  the  end  anchorage  shouhl  provide  for  any 
possible  uplift  and  against  the  structure  being  moved  off 
its  seats  either  by  wind  ])ressure  or  by  a  blow  from  a 
passing  objeet.  A  study  of  the  wreck  of  the  High  Bridge 
over  the  Mississi])pi  River  at  St.  Fault  is  interesting. 

•Smith.  Pr9ceedinpfs.  Indiana  Eng.  .Soc,  1911,  p.  209;  "Kn- 
Kineering   Record,"   Jan.    21,   1911. 

tTurner,  Trans.  Ai:i.  Soc.  C.   E.  June,  1905,  Vol.  LIV,  p.   31. 


l'llKSK,Vr  ,Sl'|;tll|i  ATIDNS 

S(ii\i:ii>i:ii— I'ansiiig  to  well  known  specifiratittns,  the 
.Nmiinnn  I'mlge  (!o,  or  Schneiiler  specilicalions  for  steel 
highway  briilgcH  read  : 

Till'     Wlllll     |>l  I'MNIII'll     Mhnll     Im'     llNMUIIK'rl     llclInK     i"     trlllUM'    lll- 

KM  lion    hiMl/onliillv: 

l''liNl.  Al  :it)  Ui.  pi<r  Hti.rt,  on  Die  i!X|iOHi-rl  Miiir.'ii't-  of  nil 
liiiMii'H  ami  III)'  Modi'  HH  H<'(>n  In  «-li-viil  Imi,  In  ailillllun  to  a 
hoil/oiilal  llvi  IimkI  of  ITill  lli.  per  llii.ri.  of  IIm*  Hp.in  iiiovliii.- 
aiKiNM  llii-  IiiIiIki'.  ixil  nil!  Ii'NM  llian  3011  lli.  per  lln.ft.  Hliail 
III'  UNoil  fill-  liiai'liiK  of  lii.'tfletl  fhiiiil  iioi'  leMH  tiian  KiO  lb.  |i"m 
llti.ri     or    iiiii<Mi<l<Ml    rhonl. 

.S mil       Al    .'itt   III.    pel-   Hi|.fl.    on    tlie   expoHed    Murf.'ice    of   .'ill 

IniiiHeH    and    the    Moor    H.VHieni. 

The  KK-ateHl  reHiilt  Hhall  h«  aHMunie<l  In  proportioiiinK  Hie 
pal  In. 

('iitti'iiii  i'rt>bably  more  highway  briilges  liavi!  been 
built  in  accortlance  v^illi  the  specifications  of  TheodDic 
('tio|>er  than  any  other.  The  jiaragraplis  stating  aniniinl 
td'  lateral   forces  are : 

To  i>riivide  for  winil  .-md  vihratiouB,  the  top  lateral  hrac- 
InK  in  ili'i'k  liridKeH  and  the  lioltoni  lateral  hraeing  in  throu»;h 
liridneH  Nhall  l.e  pronorlioned  to  reHlst  ji  l.-iteral  force  of  SDO 
Ih.  for  each  foot  of  the  apan:  l.M)  11).  of  thiH  l<i  lie  treated  as  a 
inovin»r   load. 

The  hottoin  lateral  hraclng  in  deci<  liridges  and  the  top 
lateral  hr.-icing  in  through  bridges  ohall  Ix;  proportioned  to 
iislHt  a  l.'iteral  force  of  l.'iO  lb.   for  each   foot   of  the  span. 

l''or  spiinH  exceeding  ;Ui(l  ft.,  add  in  eaih  of  the  .ibove  caaeH 
III    lb.   additional    for   each    a<Iditional    30    ft. 

•Johnson,  liryan  &  Turncaure;  Mcrriman  &  .lacoby; 
Ketchum  ;  and  tithers  in  their  textbooks  follow  Cooper's 
specifications  reganling  wind  pre.ssure.  Others,  as  .\Iar- 
liiirg.  and  IJurr  t!t  Falk,  quote  both  the  Schneider  and  the 
('oo|iei'  specifications. 

WaddklIv — Waddt'll  in  his  "Ordinary  Highway 
Bridges"  assumes  a  wind  prcs.-urc  of  10  lb.  pci-  stj.ft.  for 
spans  100  ft.  and  under,  ;{")  lb,  for  .spans  100  to  l.'iO  ft, 
and  .'50  lb.  for  spans  greater  than  ITjO  ft,;  these  pressures 
to  be  increa.sed  10  11),  for  bridges  in  unusually  exposed  lo- 
cations.    The  loads  are  consitlered  moving. 

The  total  area  oppo.sed  to  the  wind  i.s  to  be  determined  l).v 
.iddiiig  together  the  area  of  the  vertical  projection  of  the  floor 
.ind  Joi.st.s,  and  twice  the  area  of  the  vertical  iirojection  of 
the  windward  truss,  hub  plank,  guard  rail,  and  ends  of  floor- 
lieams. 

In  his  "Specifications  for  Steel  Highway  Bridges," 
llKXi,  the  wind  loads  per  lineal  foot  of  span  for  hoth  the 
loailed  and  unloaded  chords  arc  taken  from  curves  shown 
(111  a  diagram.  The  diagram  was  figured  (for  a  clear 
roadway  of  20  ft,)  with  intensities  varying  from  10  lb, 
for  very  short  s])ans  to  25  lb,  for  very  long  ones.  Foi- 
spans  u])  to  GOO  ft,,  the  curves  .show  loads  from  200  to  .'555 
11),  per  lin.ft,  of  bridge  on  the  loaded  ciionl  and  100  to 
2(15  lb.  on  the  unloaded  chord,  according  to  the  length 
of  span  and  the  cla.ss  of  the  biidgc.  For  wider  struc- 
tures, the  wind  loads  are  to  be  increased  2%  for  each 
foot  of  width  in  excess  of  20  ft. 

(JiiKlNKi: — The  "Specifications  for  Steel  Stationary 
Briilges,"  by  Greiner,  require  that 

for  city,  intcrurban  ,and  country  bridges  the  lateral  force 
against  unloaded  chords  shall  be  assumed  not  less  than 
ISO  lb.  per  lin.ft.  plus  10',;  of  the  uniform  load  on  one  car 
track  or  on  a  width  of  12  ft.,  and  for  the  unloaded  chords  l.'iO 
lb.  per  lin.ft.  In  cases  where  a  lateral  force  of  30  lb.  per 
sq.ft  on  1  Vi  times  the  vertical  projection  of  the  structure 
produces  greater  stresses  than  the  above  loads,  .it  shall  be 
considered.     All  lateral  loads  shall  be  treated  as  moving. 

OsTi!i-|'— Ostnip,  in  bis  "Standard  Specifications  for 
Highway  Bridges,'"  calls  lor  wind  bracing  to  be  designed 
to  resi.st  one  of  the  following  lateral  loadings,  whichever 
produces  the  greater  .stress:  (a)  Sinictuir  unloaded,  50 
lb,  per  sq.ft.  on  the  exposed  surface  of  all  trusses  and  the 
floor  as  seen  in  elevation;  or  (b)  Sfnictiire  loaded. 
bridges  (of  all  clas.ses)  carrying  highway  traffic  only,  ;50 
lb,  per  sq,ft,  (jn  the  exposed  surface  of  all  trus.ses  and 
the  floor  as  .seen  in  elevation  in  addition  to  a  uniform 
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load  of  150  lb.  per  lin.ft.  of  structure  applied  on  the 
loaded  chord;  or  (c)  Structure  loaded,  bridges  of  all 
classes  carrying  electric-railway  traffic,  the  same  loading 
as  under  (b)  except  that  the  additional  uniform  load  is 
300  lb.  per  lin.ft.  of  structure  and  is  applied  7  ft.  above 
the  base  of  rail.  The  minimum  value  of  the  pressure  is 
to  be  2r)0  lb.  per  lin.ft.  for  the  loaded  and  150  lb.  for  the 
unloaded  chonl  of  the  structure. 

BowsEi! — Bowser.  in  a  "Treatise  on  Roofs  and 
Bridges."  gives  30  lb.  per  sq.ft.  of  e.Kposed  surface  of  both 
trusses  as  the  maximum  wind  load  upon  a  highway  bridge. 
To  estimate  the  30-lb.  pressure  when  the  surface  is  not 
known,  he  writes,  "it  is  customary  to  use  the  following 
rule:  Take  150  lb.  per  lin.ft.  per  truss,  or  75  lb.  per  lin. 
ft.  for  each  chord." 

ilEiMiiii.vx — In  the  earlier  editions  of  Merrimau's 
work,  "A  Textbook  on  Roofs  and  Bridges,"  are  found  the 
sentences : 

For  a  highway  bridge  the  surface  exposed  to  wind  action 
is  usuaUy  taken  as  double  the  side  elevation  of  one  truss.  If 
the  area  of  this  be  not  known,  an  approximation  to  its  value 
may  be  found  l>v  taking  it  as  many  stiuare  feet  as  there  are 
linear   feet   in    the   skeleton   outline   of   the   truss. 

A  number  of  the  states,  through  highway  commission- 
ers or  otherwise,  have  issued  s])ecifications  for  steel  high- 
way bridges.  Some  of  them  are  incomplete  and  written 
by  men  without  a  clear  knowledge  of  the  subject.  Below 
are  given  quotations  from  these  and  some  other  sources, 
as  to  horizontal  wind  pressure. 

COLORADO — 300  lb.  per  lin.ft.  on  the  loaded  chord  and 
150  lb.  per  lin.ft.  on  the  unloaded  chord. 

ILLINOIS  —  Cooper's  Specifications  for  Highway  Bridges, 
ed.  of  1909,  "except  as  hereinafter  specified  or  as  may  be 
specially  indicated  on  the  drawings." 

MICHIGAN — No  mention  made  of  wind  loads  but  they  may 
be  covered  by  the  paragraph,  ".A.ny  questions  that  may  arisu 
as  to  the  quality  of  material  and  labor  shall  be  settled  in 
accordance  with  the  provisions  of  Theodore  Cooper's  Specifi- 
cations for  Steel  Highway  Bridges,   under  Class  B-1. 

NEBRASKA — 300  lb.  per  lin.ft.  on  the  loaded  chord  and 
150  lb.   on   the   unloaded   chord. 

OHIO — Same  as  the  Cooper  Specifications,  ed.  of  1909. 

VIRGINIA — 300  lb.  per  lin.ft.  on  the  loaded  chord,  150  lb. 
of  which  is  to  be  treated  as  a  moving  load,  and  150  lb.  per 
lin.ft.   on   the   unloaded   chord. 

.MA.SSACHT'SRTTS — The  Massachusetts  Railroad  Commis- 
sion, George  F.  Swain,  Consulting  Engineer,  specifies  that,  for 
bridges  carrying  electric  railways  "a  lateral  force  of  50  lb.  per 
sq.ft.  on  the  unloaded  structure,  or  of  30  lb.  per  sq.ft.  on  the 
loaded  structuie.  shall  be  provided  for.  The  surface  of  the  un- 
loaded structure  shall,  in  the  case  of  a  truss,  be  taken  as 
twice  the  area  of  the  vertical  elevation  of  one  truss,  plus 
that  of  the  floor;  and  in  the  case  of  a  girder,  as  11  times  the 
vertical  surface.  The  surface  of  the  loaded  structure  shall 
be  that  of  the  unloaded  structure  plus  a  vertical  surface  10 
ft.  in  height  and  50  ft.  long,  the  pressure  on  which  is  to  be 
considered  a  moving  load  upon  a  car." 

NEW  YORK— The  Department  of  the  State  Engineer  and 
Surveyor  of  New  York  specifies:  "The  Intensity  of  the  wind 
piessure  shall  be  assumed  at:  First,  30  lb.  per  a(i.ft.  on  the 
exposed  surface  of  all  railings,  trusses,  trestle  posts,  bracing 
and  the  floor  in  .-i>1dition  to  a  load  of  150  lb.  per  lin.ft.  applied 
at  4  ft.  above  the  floor  line  for  all  bridges  which  do  not  carry 
T'lectrlc  cars,  ami  .lOO  lb.  per  lin.ft.  applied  8  ft.  above  the 
lloor  line  for  all  bridges  which  do  carry  electric  cars.  Second, 
50  lb.  per  a(|,ft.  on  nil  exposed  surface  of  the  unloaded  struct- 
ure. All  parts  .vball  be  ijroportlonid  for  that  one  of  thesi' 
loads  which  gives  the  greater  results,  l)Ut  in  no  ease  shall 
the  wind  i)res»ure  bo  asaumed  at  leas  than  100  lb.  per  lin.ft.  at 
the  unloaded  chord,  or  less  than  250  lb.  per  lin.ft.  at  tho 
loadeil  chord.  All  wind  loads  shall  bo  considered  .'is  moving 
loada." 

PHILADELPHIA— The  Department  of  Public  Works  of  tho 
City  of  Philadelphia  sperlflea  for  Its  bridges  a  wind  pressure 
of  30  lb.  per  sej.ft.  ngainst  the  side  area  of  all  trusses,  rnillngs. 
and  the  end  area  of  the  lloor  construction.  In  no  case  is  less 
thnti  15(1  lb.  per  lin.ft.  to  be  used.  In  addition  the  system  at- 
tached to  tho  floor  Is  to  <nrry  n  moving  load  of  150  lb.  per 
lin.ft.  of  bridge. 

HAKIll.\I.\X  LINES  A  nunibi-r  of  railway  companies  have 
speclMciitloMH    for    highway    brldgeH    altacb-il    to    or   a    part    of 


their  specifications  for  railroad  bridges.  The  Harriman  Lines 
issue  separate  specifications  for  highway  bridges  in  which  the 
wind  pressure  is  taken:  (a)  On  the  loaded  structure  at  30 
lb.  per  sq.ft.  on  the  exposed  surface  of  all  trusses  and  the 
floor  system  as  seen  in  elevation,  together  with  a  moving  load 
of  150  lb.  per  lin.ft.  of  bridge,  (b)  On  the  unloaded  struct- 
ure at  50  lb.  per  sq.ft.  on  the  exposed  surface  taken  as  in   (a). 

U.  S.  ROADS — The  OHice  of  Public  Roads,  V.  S.  Depart- 
ment of  Agriculture,  issues  "Typical  Specifications  for  the 
Fabrication  and  Erection  of  Steel  Highway  Bridges."  The  Di- 
rector of  the  Oflice  states  that  they  are  prepared  "with  the 
view  of  furnishing  a  suitable  guide  for  local  highway  offi- 
cials in  fixing  requirements  to  which  bridge  structures  must 
conform."  He  further  writes,  "In  the  past  many  steel  bridges 
have  been  very  poorly  constructed,  and  it  is  believed  that  lack 
of  information  on  the  part  of  highway  officials  concerning 
proper  specifications  for  this  class  of  work  has  been  in  a  large 
measure  responsible  for  the  unsatisfactory  results."  It  may  be 
remarked  that  unless  the  highway  officials  are  reinforced  by 
competent  engineers,  the  use  of  these  specifications  will  not 
prevent  "unsatisfactory  results."  The  wind  loads  assumed  are 
a  load  of  300  lb.  per  lin.ft.  on  the  loaded  chord,  one-half  of 
this  to  be  treated  as  moving,  and  150  lb.  per  lin.ft.  on  the  un- 
loaded chord. 

ONTARIO — The  "General  Specifications  for  Steel  Highway 
Bridges,"  of  the  Canadian  province  of  Ontario  are  quite  de- 
tailed in  their  provisions  for  wind  and  lateral  stresses.  For 
Class  A  (bridges  suitable  for  main  county  roads)  in  spans  of 
200  ft.  or  less,  a  uniform  load  of  150  lb.  per  lin.ft.  per  span  is 
used  on  the  xmloaded  chord,  and  the  same  with  the  addition 
of  150  lb.  per  lin.ft.  moving  load  on  the  loaded  chord:  for 
spans  exceeding  200  ft.  the  uniform  load  in  each  system  is  to 
be  increased  10  lb.  for  each  30  ft.  of  span.  For  Class  B 
(bridges  carrying  light  rural  traffic),  same  as  Class  A.  For 
Class  C  (bridges  for  heavy  traffic  in  towns  and  cities),  for 
spans  of  200  ft.  and  less,  a  uniform  load  of  200  lb.  per  lin.ft. 
of  span  on  the  unloaded  chord  and  a  uniform  load  of  250  lb. 
per  ft.  in  addition  to  a  moving  load  of  250  lb.  per  ft.  on  the 
unloaded  chord;  for  spans  over  200  ft.  the  uniform  load  in 
each  system  is  to  be  increased  10  lb.  for  every  30  ft.  increase 
of  span. 

TYRRELL — Merriman  &  Jacoby  in  their  enumeration  of 
noncontinuous  bridges  of  400-ft.  span  and  over  include  21 
which  are  exclusively  highway.  Of  these  21  the  longest  span 
is  that  over  the  Miami  River  at  Elizabethtown,  Ohio  (de- 
stroyed by  flood  in  March,  1913).  This  structure  was  pro- 
portioned "for  a  wind  load  of  30  lb.  per  sq.ft.  acting  on  the 
exposed  surface  of  both  trusses,  and  all  bracing  that  is  like- 
wise exposed  to  wind  pressure."* 

Unit-Stresses 

In  the  specifications  mentioned,  the  values  allowed  for 
stresses  due  to  combined  dead-  and  live-load  and  wind 
are  20  to  30^  greater  than  that  allowed  for  combined 
live-  and  dead-loads.  The  provi.so  is  attached  that  the  sec- 
tion used  must  not  be  less  than  that  required  for  the 
combined  dead-  and  live-loads.  One  exception  is  that 
of  the  U.  S.  Department  of  Agriculture:  these  specifica- 
tions require  that  the  wind  stresses  be  proportioned  with 
the  same  values  as  other  stresses  without  allowance  for 
any  combination  with  other  loads.  This  may  not  be  in- 
tended, but  there  is  no  doubt  of  the  literal  interpretation. 
Another  ex(C])tioii  is  the  Waddell  sijccifications,  where  in 
highway  bridges  no  reduction  of  working  .stress  is  allowed 
for  any  combination  of  loads.  Unless  the  .structure  car- 
ries an  electric  railway,  it  is  assumed  that  the  live-load 
and  wind-load  cannot  act  together,  "for  the  rea.son  that  no 
])erson  would  venture  on  the  bridge  wiien  even  one-half 
of  the  assumed  wind-pressure  is  acting.'' 

COXCLUSION 

It  will  be  siHMi  from  the  above  that  the  current  n^quire- 
nieiits  regarding  lateral  l)racing  vary  greatly.  A  num- 
ber of  states  have  already  legislated  upon  the  subject  of 
iiigiiway  bridges  and  others  will  soon  follow.  As  far  as 
lateral  bracing  is  concerned  it  might  l)e  well  to  divide 
highway  bridges  into  three  classes,  tho!*e  whirh  carry  elee- 
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nil'  I'urs,  tliiisc  wliich  carrv  licnvy  loiuls  iitlicr  tlinn  iiuh, 
iiiul  oriliiiary  coiiiitiv  hiid^'cs.  A  (lilTcifiit  lalfi-al  lorttl- 
inu'  should  1k'  assifjiu'd  to  spans  over  ITtO  ft.  than  lo  lliosc 
iindiT.  It  is  licttci-  l<i  state  the  wind  |in'ssiin'  in  |Miiindx 
|H>|-  lini'al  loot  III'  l)rid;;i'  'allicr  than  in  |iiiiinds  jiit  sijuari' 
loot  of  fX|ios('d  surfaic.  hciaiisc  tonliacts  for  hij;iuvav 
hridjjfs  arc  almost  invaiiahly  let  hy  joiiipctitioii.  ami  il 
wind  loadinf,'s  arc  ^rivrn  in  pounds  per  lineal  fcKil.  the  i\<'- 
sijiMS  of  dilfrrcnt  hidders  arc  on  the  same  hasis,  whiih  may 
not  hu  the  case  when  j;iveii  in  jionnds  per  sipiare  fool. 

After  a  study  of  iiiiiny  spctiliiations.  ihc  writer  sn;,'- 
gests  the  followinj: : 

ltK('(>MMK.\I>i:i>  .^I'KriFICATION.S 

Kor  lirlilK'cs  carrylin;  I'li'ct  i  Ic-riillway  trjollc  llir  laliTal 
xysti'in  tiliall  l><>  ili-siKiX'il  to  loNi.xt  a  l.'ilrral  foirc  nf  .'IIHI  ni. 
per  nn.rt.  on  (h>>  lonilcd  i-honl  and  ITiO  n>.  pi'i'  Uii.ft.  on  (h<- 
iinloaiU'd  clionl.  for  sipaiLs  of  1.10  fl.  anil  iimlci'.  An  loldltlonal 
aUowanrc  of  10  11.,  for  I'Vcry  IIO  ft.  of  spun  xliall  lie  nuido  to 
Ihi'  loaded  clionl  and  &  lb.  to  tho  iinloadi'd  chord  for  Hpan.s 
of   niort-   than    l.'.o   ft. 

Kor  liridKi.s  not  carrylnK  eli'ctric  (■.•o-s.  but  siibjocl  to  heavy 
loads  sueh  as  aiito-triuks,  road  rollers,  .ind  trai'lion  eiiKlnes. 
the  lateral  foree  shall  be  assumed  at  ll.'.o  lb.  jier  lln.  ft.  on  tbi' 
loaded  eliord  and  l.Ml  lb.  per  lin.fl.  on  the  unloaded  ehoid,  for 
^■pans  of  l.'.o  ft.  and  under.  An  additional  allow.aru'e  of  :,  lb. 
for  every  30  ft.  of  span  shall  be  made  to  eaeh  ehord  foi-  spans 
of  more  than   l.'.o  ft. 

Ordliuiry  eountr\  briiljjes  shall  be  designed  for  :\  lateral 
foree  of  22:>  lb.  per  lin.ft.  on  the  loaded  ehord  and  l.'.o  lb.  on 
the  unloadoil  ehord  with  an  additional  force  on  the  loaded 
ehord    of   :'.    lb.    for   every    30    ft.    of   span    exeeedhiK    l.'.o    ft. 

All  lateral  b.ads  are  to  be  considered  as  moving  loads. 

li;  members  subject  to  strcssc's  from  lateral  forces  alone 
the  iiilt-stresses  may  be  Increased  2.'.':;  over  those  assunit.d 
for  live-  and  dead-loads.  In  bii.lces  earyinn  electric  cars  the 
unit-stresses  In  chords  and  tloor-bi'ams  for  the  sti-ess.'s  due  to 
lateral  forces  combined  with  those  from  the  vortical  forces 
I'lay  be  increased  2r>',  over  those  assumed  for  de:id-  and  live- 
loads,  but  the  section  shall  not  be  less  than  that  reiiuired  for 
the  live-  and  dead-loads.  If  the  tiack  \y.  on  curve  the  cen- 
t!(fui;al  force  shall  be  added  to  the  lateral  live-load.  Kor 
bridges  not  carryinfr  electric  trafllc,  utiit-stresscs  of  '.0',;  in- 
crease may  be  used  instead  of  2r>';!,. 

Provision  shall  be  made  for  reversal  of  stress  in  any  tnem- 
l.er  due  to  any  combination  of  wind  with  other  loads.  The 
end  seats  shall  in  all  cases  be  llrmly  an<'hored  anninst  latei.il 
movement  and  uplift.  In  bridges  in  unusually  exposed  situa- 
tions or  at  a  sreat  height  .above  the  w.itcr  the  amount  of 
anchoraKe   shall   be   determined    by   calculation. 

All  details  shall  be  designed  to  carry  tlie  stresses  in  the 
main    members. 


aira  CoEor^dlo* 
r.v  '1'.  .1.  KiiiiiiAinf 

In  189!)  Colorado  started  to  u.-^e  conviets  upon  road 
construct  ion.  The  developnient  of  the  system  of  working 
tcnvicts  without  .<iiin  jjuards  and  solely  upon  honor  was 
:?tarted  by  Mr.  ("leghorn  (then  Warden).  The  present 
Warden,  T.  .J.  Tynan,  took  charge  in  liJDi),  and  has  ex- 
tended and  develojjed  the  system. 

We  find  that  a  certain  proportion  of  the  men  confined 
can  be  advantageously  used  without  guards  on  the  state 
roads,  working  the  same  as  any  other  road  camp,  under 
the  direction  of  a  superintendent  and  foreman.  At  the 
present  time  there  are  about  ."JOO  convicts  thus  emi)loved, 
or  about  30%  of  the  entire  number  in  the  penitentiary. 

The  Warden  has  full  control  in  the  .selection  of  these 
men,  taking  their  word  of  honor  that  they  will  not  at- 
tempt to  escape  or  go  away.  The  fact  that  less  than  1% 
of  the  prisoners  employed  on  the  roads  during  the  last 
six  years  have  attempted  to  escape  testifies  to  the  manner 
i;i  which  the  pri.soners  keep  tlieir  word.  There  are  no 
armed  guards  of  any  kind  employed  at  any  of  the  road 
camps.  The  number  of  prisoners  to  a  cam])  runs  from 
25  to  50.  There  is  one  superintendent  at  each  cam]),  in 
charge  of  the  construction  and  of  the  men.     lie  is  assisted 
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by  one  III  Ibree  foremen  according  to  I  he  cliarnfter  of  the 
Work  and  the  number  of  men  in  the  gang. 

'i'lie  men  are  aliHolutely  free,  except  during  working 
liiMirs.  bill  Ihey  are  reipiired  to  kee|i  wilhiii  the  vicinity 
of  the  camp.  The  niglil  walchman  Ih  oik-  of  llie  |irisiiners, 
ii.i  II  rule.  'I'he  men  are  sheltered  in  teiils,  which  are 
prdvided  with  ..^lo\es  anil  pleiily  of  warm  bed  clothing: 
lliev  are  also  fiirnishi>d  good,  Hiibstaiitial  clothing  from 
the  |ienileiiliary.  lobiicco  and  pleiily  of  good  food.  They 
have  their  ball  games  and  other  sports  on  holidays,  and  on 
Siiiidiiys  ha\e  religions  services. 

The  .stale  pays  no  wages  on  per  dieiii  basis  to  these;  men, 
but  allows  them  (under  the  law  ami  tlic  regulations  of  the 
peiiileiiliary  ollicials)  an  allowance  for  their  work.  'J'his, 
with  oilier  allowance  for  gooil  behavior,  practically  cuts 
Iheir  minimum  .sentence  in  Imlf.  The  open-air  work  is 
bcnelicidl  to  their  health:  they  liiive  lc:iiiird  to  handle 
tools  and  to  do  a  fair  day's  work,  and  llie  fad  that  they 
htive  been  trusted  certainly  has  had  a  beiielicial  elfect  upon 
them. 

.\s  far  as  the  ellVd  upon  the  prisoners  is  concerned, 
Iheir  einpbiyiiieiit  ii|Min  tlic  rniids  is  a  success,  and 
e\eM  wcic  lliere  no  pi-o(it  to  Ihc  state  the  .system 
should  be  conliniicd  I'm'  IIkiI  reason  alone.  I)ut  the 
state  does  get  irtiniis  l.y  the  work  acconiplisluKl.  'JMie 
records  of  cost  show  that  Ihc  lulal  (H'-t  in  the  camps 
for  food,  all  extras,  such  iis  loliacco  and  ollici'  incidentals, 
and  including  the  cost  of  food  for  tlu;  stock  employed  in 
bringing  supjilies  and  in  other  work,  will  run  from  about 
(iOc.  Ill  !)()(■.  per  day  per  in;in.  The  axerage  cost  ]»er  man 
per  day  actually  woi'ked  on  the  inad  \ai-ies  from  aijout 
ISOc.  to  $1.50  ])er  day.  The  cdsl  ol'  tiie  work  accomplished 
va.ries  with  the  character  oi'  llie  work,  and  will  run  from 
$.-)()n  1(1  .$,")i)()i)  per  mile.  The  e( onoiny  of  the  use  of  pris- 
oners is  reached  when  the  road  camps  contain  not  less 
tiian  about  25  to  ;'.ii  men  as  a  niiniinuni.  \  camp  of  40 
to  50  men  would  be  bettei-.  as  the  o\ ci-lic-id  charges  are 
nearly  the  same  in  either  case,  ami  if  tiie  camp  is  too 
small  these  charges  run  too  high. 

The  liiiation  of  the  camp  and  the  cost  of  trans])ortation 
of  the  prisoners  going  and  coming  are  items  which  need 
(onsideration.  If  a  number  of  sliort-term  men  are  placed 
at  any  great  distance  from  the  penitentiary,  the  cost  of 
bringing  them  to.  the  work  and  returning  them  for  a  few 
months'  em]»loymeiit  would  increase  the  charges  consid- 
erably. 

Cost  of  Knilroad  Construction  in  1830 — Those  who  think  the 
original  cost  of  some  of  our  oldest  railways  is  an  important 
factor  in  the  appraisal  of  their  present  value  will  be  in- 
terested in  the  contract  prices  for  the  construction  of  the 
Hudson  &  Mohawk  li.R.,  which  became  a  link  in  the  New- 
York  Central  &  Hudson  River  R.R.  This  was  one  of  the 
earliest  American  railway.s,  construction  being  begun  in  the 
summer  of  1830.  The  contract  prices  given  by  the  rail- 
way's secretary  in  the  "American  Journal  of  Science"  in 
1832,  were  a.s  follows:  Excavation  of  sand,  7c.  per  cu.yd.; 
excavation  of  clay,  9c.  per  cu.yd.;  embankment  of  sand,  8c. 
per  cu.yd.;  embankment  of  cla.v,  lie.  per  cu.yd.;  broken  stone, 
$2  per  cu.yd.;  stone  blocks,  containing  2  cu.ft.,  4.'>c.  each;  cast- 
ings for  chains  and  runs,  4c.  per  lb.;  spikes,  9c.  per  lb.,  5';i 
discount  for  cash;  grading.  $7ri00  per  mile  of  single  track; 
grading  $10,000  per  mile  of  double  track. 

The  track  was  constructed  of  white-pine  sills  with  A- 
in.  wrought-iron  bands  (runs)  to  carry  the  wheels.  The  sills 
were  carried  on  the  stone  blocks  (45c.  each)  and  under  each 
block  w-as  4  ft.  of  broken  stone  ballast,  in  i)its.  Each  stone 
chair  had  four  drill  holes  into  which  were  driven  wood  plugs, 
and  the  rails  were  held  down  by  spikes  driven  into  these 
plugs. 
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SYXOP^IS — A  historical  summunj  of  progress 
in  stone  paving-block  manufacture,  a  description 
of  granife-ijuarrying  niefliods,  a  detail  description 
of  the  process  of  making  paving  blocks  and  a  con- 
clusion as  to  specification  clauses,  inspection,  etc. 

In  the  article  in  Exoixeerixg  Xews,  of  Aug.  13,  1914. 
on  "Recent  I)evelo])nients  in  Granite-Block  Paving" 
(which  contained  the  principal  clauses  in  the  new  specifi- 
cations for  work  in  X'ew  York  City)  it  was  stated  that  im- 
provements in  Xew  York  City  specifications  were  largely 
the  products  of  conferences  between  the  city  paving  ex- 
perts and  the  quarry  men,  and  of  several  inspection  trips 
made  by  the  city  engineers  to  various  quarries  in  Xew 
England  and  elsewhere.  Tn  the  following  columns  we 
have  endeavored  to  bring  out  sucli  features  of  the  work 
of  making  granite  paving  blocks  as  are  of  interest  and 
value  to  the  city  engineer  who  has  not  had  the  advautage 
of  a  quarry  trip  in  drawing  his  own  specifications. 

HiSTORKAL 

Split  granite  paving  blocks  (made  of  Quincy  granite) 
were  proljably  introduced  in  this  country  in  Boston  by 
Solomon  Willard  in  1840.    These  were  large  slabs  about 
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lNxll.\12  in.,  l)ut  suhso(|uently  the  size  was  reduced  to 
about  1  ft.  s(|uare.  A  few  years  later  dressed-stone  l)locks 
under  the  name'  of  "Kus.s"  blocks  were  introduced  on 
lower  Broailway,  Xew  York  City. 

Russ  obtained  a  patent  in  184(5  for  a  granite-block 
pavement  on  a  concrete  foundation  8  to  10  in.  thick, 
cast  in  the  form  of  slabs,  with  eye-bolts  for  convenience 
in  handling.  The  foundation  panels  were  designed  to  be 
lifted  off  the  subgrade  to  provide  access  to  sewers,  gas 
and  water  pipes,  etc.  Tlie  pavement  consisted  of  granite 
or  syenite  blocks  averaging  10  to  12  in.  long,  4  to  5  in. 
wide  on  top,  and  about  10  in.  deep,  carefully  laid,  the 
ranges  of  stone  forming  lozenge-shaped  divisions,  present- 
ing the  edges  diagonally  to  the  wheel  tires.  The  patent 
rested  on  the  scheme  of  foundation  by  slab  units.  This 
type  of  pavement  cost  $5.50  per  s(].yd.  It  did  not  give 
satisfaction,  for  one  reason  because  the  surface  of  the 
blocks  was  too  large  to  give  a  good  foothold  for  horses. 

These  pavements  were  replaced  by  "Guidet"  blocks, 
which  were  of  granite,  "equal  in  hardness  to  Quincy  gran- 
ite" (which  is  about  the  hardest),  from  31/4  to  41/^  in. 
in  width,  from  10  to  15  in.  in  length,  and  not  less  than 
S  in.  or  more  than  9  in.  in  deptli.  These  blocks  were  set 
on  tlie  smallest  face,  lengthwise  across  the  street.  The 
ends  of  the  blocks  were  dressed  so  as  to  give  close  joints 
in  the  direction  of  tratlic,  liut  the  broad  vertical  sides  of 
the  blocks  were  left  ragged  and  uneven,  so  that  the  longi- 
tudinal Joints  across  the  street  were  quite  wide  and  open. 
These  pavements  cost  $1.75  to  $5. '"5  per  sq.yd.  on  a  sand 
foundation.  On  a  concrete  foundation  the  cost  was  $1.40 
to  $1.50  per  sq.yd.  more. 

Alxjut  the  same  period  the  so-called  Belgian  blocks  were 
introduced.  These  were  rough  cubes  of  stone,  those  in 
Xew  York  being  mostly  of  Hudson  River  trap  rock. 
Those  were  also  (piite  e.xtensivoly  used  in  Boston  about 
1856.  They  were  not  le.ss  than  5  in.  nor  more  than  7  in. 
in  breadth,  not  less  than  5  in.  nor  more  than  6  in.  in 
w  idth,  with  a  depth  of  between  G  and  7  in.  These  were 
laid  either  on  sand  or  concrete  foundations,  with  sand- 
(llled  joints,  and  cost  about  $  1.50  to  $5  per  sq.yd. 

-Vlthough  some  Belgian-block  pavements  still  e.xist  in 
Xew  York  and  other  cities,  their  use  was  disj^laccd  by  the 
rectangular  l)]ock  4  to  Ay.,  i"-  wide,  9  to  1  1  in.  long 
and  7  to  9  in.  deep.  Pavements  of  these  larger  blocks 
liuni  the  majority  of  the  older  street  surfaces  in  all  our 
large  cities,  and  their  use  was  continued  for  many  years — 
in  fact,  they  are  still  being  laid  in  many  cities. 

It  is  only  within  the  last  six  years  that  a  successful 
clloil  lias  been  made  to  build  granite-block  ])avemeiits  as 
t'nc  as  possible  fron\  the  old  defects  of  noise  and  unclean- 
liness  by  specifying  smaller  and  more  regularly-shaped 
blocks.  l{educing  the  depth  of  the  blocks  help.s,  for  there 
is.  of  course,  less  chance  for  irregidarity  and  unevenness 
in  a  block  5  in.  deep  than  in  one  9  in.  in  depth;  but  the 
-rcatcst  ste]»  was  getting  away  from  the  use  of  nothing 
lull  Ihc  hardest  ()btainal)le  granites;  for  the  softer,  finer- 
grained  granites  nut  only  split  more  easily  and  regularly, 
but  have  hccn  found  l>y  ex|)erieiu('  to  nuike  a  better  wear- 
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liloi'k  inamifacturi'  only,  aiid  iiistciul  (if  liciiiix  ii  ■'^i'lc  issue 
of  tlio  quarrviniin's  imlustry  i)avin<^-l»l()(k  inanufacturc 
has  bcoomo  an  important  industry  of  itself.  A  few  years 
ago  a  pavinsj-l)loik  quarry  was  ealled  a  "motion,"  in  de- 
rision of  its  being  a  temporary  atl'air.  The  (jualities  de- 
manded of  granite  for  gt)od  i)aving  I)lo(ks  may  be  mate- 
rially different  from  those  of  a  good  l)uildiiig  or  monu- 
ment stone,  and  this  is  at  last  being  appreciated. 
Stkuctukk  of  Gkanite 
Granite  is  composed  chiefly  of  quartz,  feldspar  and 


Qi  AHTi;i!i.\(f  Till';  liAiaiio  Blocks  with   i'NJXMATio 
Hand  Dimlls,  I'hom  and  Fkatiikks 

generally  mica.  (Quartz  is  consideraltly  harder  than  steel 
and  fi'ldspar  is  almost  as  Iianl  as  steel,  so  that  granite 
composed  wholly  or  almost  wholly  of  these  two  minerals 
is  hard  enough  to  make  cutting  with  steel  tools  very  difTi- 
cult.  Mica,  on  the  other  hand,  being  soft  and  absorptive, 
has  always  been  considered  objectionable  if  existing  in  a 
relatively  large  amount. 

The  exact  ])roportions  of  the  three  minerals  cannot 
easily  be  determined,  for  a  chemical  analysis  gives  the 
proportion  of  chemical  elements  only.     Inspection  and 
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Mai!KIng  Lixe  of  Fkactukk  i'OK  Bi;eak  into 
Two-Block  Sizes 


Fio.  ?. 


Bkeakixg  by  Striking  with  Flat  Face  of 
Hajijiee  Opposite  Cut 


murosfopic  oxaniiiiatioii  aro  al)oiit  tlie  only  practical  tests 
whirli  have  ever  been  applietl  to  determine  the  mineral 
elements  of  the  stone.  Coarse-grained  stoue  with  knots 
of  feldspar  or  quartz  are  to  be  avoided  for  paving  work. 
The  usual  spccillcations  call  for  a  granite  free  from  an 
excess  of  mic-a  or  feldspar,  yet  the  part,  good  or  evil, 
that  these  minerals  play  has  never  been  scientifically 
studied. 

By  experience  it  has  been  found  that  granite  splits  more 
easily  in  two  planes  than  in  other  directions.  These 
planes  are  those  of  the  rift  and  the  fjrain.     These  are 


obscure  microscopic  foliations,  inclined  at  an  angle  of  00° 
to  each  other.  Blocks  s])lit  easiest  along  the  rift,  next 
along  the  grain,  and  some  granites  fairly  well  in  planes  vt 
right  an":lcs  to  both  of  these.  Rift  influences  the  crushing 
strength  ;  the  ultimate  strength  is  greater  when  applied 
at  right  angles  to  the  rift  than  when  applied  parallel  to 
it.  The  rift  and  grain  are  seldom  visible  to  the  ordinary 
oljseiver,  but  are  very  cpiickly  detected  by  the  experienced 
stone  cutter.  In  workable  ([uarries  the  granite  generally 
lies  in  horizontal  or  nearly  horizontal  strata  or  sheets,  2, 
3,  4  or  more  feet  thick,  called  by  ciuarrymen  lifts,  pre- 
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miinulil.v   liirinix'  (iiic  .-Iraliiiii    iiinv    lie   rciulily   ^«t■|laratl'<l 
fnnii  I  111-  ntliiT  liv   iiii'ic  lifliii;,'. 

C^i  Aiiia  im; 

Tlu'ic  arc  many  pmlili'ius  oiilt'riiijj  iiilo  llu-  hurct-ssfiil 
(|U«rniii^'  of  j^ninitt'  wliirli  call  for  caiiilal,  imictical  c>\- 
|M'ri(Mnv.  <jool()<iiial  kiii»\vltMl;,'i>  ami  inalliriiiatics.  in  (!•- 
vi'lopin^'  a  m-w  (iiiany  llu>  lir>t  step  is  (he  cNiiloinlioii  of 
tlu'  siirfaiv  til  (li'tcnniiif  tin-  extent  of  tiu'  stuiic,  llie  cliai- 
acter  of  the  joiiitiii.ir,  the  pn'seiiee  of  headiii^'n,  tliki's  ami 
veins  ami  freiiiieiicy  of  knots.*  'I'o  aeronipiisli  liiis  eon- 
sideralile  stripping'  lias  to  i)e  done,  ami  the  lift,  rift,  and 
grain  determined.  Core  <lrillinff  is  necessary  to  discover 
tije  thickness  of  ti\e  sheets  and  the  character  of  the  ;;ran- 
ite.  .\  quarry  site  lias  to  he  selected  and  locations  for 
dumps  provided,  as  well  as  facilities  for  draimific  and 
transportation.     \'ery  iiuicli  exjierieiice  and  judgment  are 


cMcmJ  nearly  ihroii^di  the  lifts.  In  lliese  an-  jiluced  thin 
^•leel  phili'H,  called  fealhers,  to  protc<t  the  sidcH  of  the 
drill  holes.  Itetween  tlu!  feiithers  steel  wedgOH  or  piii;.'S 
are  driven  aloii;;  the  whole  line,  as  nearly  siiniillaneouMly 
as  possihle.  In  this  way  huge  hloeksare  detached.  Whero 
the  lifts  are  too  thick  to  he  split  through,  other  methods 
have  to  he  Used  to  separate  the  Mocks  from  their  heds. 

The  iilocks  to  he  loosened  must  he  (I)  hounded  lalcr- 
ally  hy  two  free  ends  (c-oiisisting  either  of  two  artificial 
channels  or  lw(»  joints,  heailings  or  dikes,  or  else  one  of 
these  and  one  channel)  and  hoiimled  the  other  way  hy  one 
ipiarricd  face  and  the  desired  line  of  fracture;  or  ('I) 
hounded  laterally  hy  one  chainiel  and  tiu;  proposed  line  of 
fracture  and  the  other  way  hy  a  heading  or  joint  and  a 
free  face;  or  (.'()  not  hounded  laterally  hy  any  free  enrl 
and  the  other  way  only  hy  the  working  face.  In  this  ca.-se 
after  the  fracture  is  made  the  other  twr)  sides  of  the  hlock 
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required  in  the  use  of  explosives  or  the  hlocks  are  so  shat- 
tered as  to  be  useless. 

The  old  methods  of  drilling  and  blasting  formerly  ap- 
plied to  all  classes  of  rocks  are  now  done  away  with,  ex- 
cept in  the  ease  of  the  very  hardest  and  tougliest  stone, 
like  trap  rocks,  which  are  used  onl}-  in  irregular  frag- 
ments for  road  metal.  Where  blasting  lias  to  be  resorted 
to  with  granite,  it  is  the  custom  to  drill  a  series  of  small 
holes  along  the  line  the  stone  is  to  be  broken,  and  to 
charge  these  holes  with  light  charges  of  black  powder. 
The  holes  are  tired  simultaneously.  In  this  way  the  force 
of  the  explosion  is  distributed  over  a  considerable  area 
and  shattering  of  the  material  avoided.  With  softer 
stones  than  granite,  channeling  machines  are  now  used. 

For  quarrying  granite  the  type  of  drill  n.sed  is  the 
steam  or  air  cylinder  drill  mounted  on  a  tripod.  Most  of 
the  drill  holes  are  used  not  for  blasting,  but  for  what  is 
known    as   plug-and-feather   splitting.      The   drill    holes 
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must  be  cut  either  by  blasting  or  splitting.  In  all  tliese 
(iises  the  boundaries  of  the  block  are  the  upper  and  lowsr 
r-urfaces  of  the  sheets  or  lifts,  and  the  lines  of  fracture 
must  follow  either  the  rift  or  the  grain.  Where  the  grain 
is  weak  it  requires  double  the  number  of  holes  to  effect  a 
fracture  along  it  than  along  the  rift. 

The  blast  holes  are  usually  called  "lewis  holes."  They 
consist  of  two  or  three  contiguous  holes  with  intervening 
rock  chiseled  out,  or  where  less  force  is  required,  "knox 
holes,"  which  consist  of  a  circular  drill  hole  with  two 
diametrically  opposite  lateral  vertical  grooves.  The  drill 
holes  may  be  divergent  belo%v. 

The  "channels"  are  about  4  in.  wide  and  are  made 
either  by  drilling  blast  holes  in  zig/ag  order,  which  arc 
fired  singly  in  diagonal  order,  or  by  drilling  holes  on  both 
sides  of  the  proposed  channel  in  close  order ;  or  else  the 
channel  consi.sts  of  a  single  row  of  contiguous  drill  holes. 
This  practice  is  found  more  economical  with  granite  than 
the  n.«e  of  a  channeling  machine.  In  some  instances, 
notaI)ly  in  the  Long  Cove  quarry  of  the  Booth  Bros.  & 
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Fig.  1^.     Typic'.vl  Yauu  Scene,  Show  i.ng  CoiiriiEssoE 
;.  ■  Pl.\.\t  in  the  Back.gi;ul'.\d 

Hiirric-aiio  Isiaml  (iiaiiiti'  Co..  luiiiiiif;'  iiu-thods  with 
.•shafts  and  tiiiuiels  are  ro<iuirod  to  loo.-;eii  the  overlying 
rof'k. 

After  a  large  Mock  i.-*  loo.sened  it  is  hroken  up  into 
.smaller  blocks  bv  .splitting.  This  is  done  by  drilling  rows 
of  -'^-in.  holes  about  4  in.  deep  by  means  of  pneumatic 
band  drills.  F]very  few  feet  a  deeper  hole  is  drilled. 
Splitting  is  done  by  driving  plugs  between  feathers  as 
]>reviously  described. 

The  size  of  the  blocks  delivered  to  the  paving-block  cut- 
ters varies  somewhat  with  conditions  and  in  the  dilTerent 
fjuarries.  At  the  Rockport,  Mass.,  quarries  of  the  Rock- 
jiort  Oranite  Co.,  the  blocks  are  mostly  between  2  and  3 
ft.  .s(|uare.  At  the  Vinal  Haven,  Me.,  quarries  of  J.  Leo- 
pold &  Co.,  where  the  acconi|)anying  views  were  taken, 
tilt!  blocks  are  often  -I  or  5  ft.  scpnire. 

.Vt  Vinal  Haven  these  blocks  are  delivered  to  tlie  block 
(•utters  by  cal)le  railways.  The  blocks  arc  lifted  out  of  the 
(|uarry  by  derricks  directly  to  tiie  cars,  whidi,  by  means  of 
cable  lines,  are  run  to  any  part  of  the  yard.  The  yard  is 
arranged  in  alleys  fronting  the  railway  track.  Between 
each  two  alleys  is  a  compressed-air  supply  pi|)e,  vvilli  ' 
fonnectiori  which  serves  for  four  cutters.  All  <lrilling  i:i 
the  vard  is  doiu?  by  small  compre.s.sed-air  hand  drills. 
'I'be  men  split  the  blocks  with  hand  tools  furnished  by  the 
I'ompnny,  at  so  much  per  1000  Idocks.  The  working  capa- 
city of  a  cutler  varies  from  l.")()  to  ^'M>  blocks  per  day,  and 
he  earns  $!H  to  $30  a  week. 

'V\w  blm^ks  are  quarried  in  multiples  of  1!)  or  20  in., 
measured  along  the  rift.    This  is  four  paving  bhuks  deep, 


with  an  average  depth  of  block  slightly  less  than  5  in. 
(specifications  call  for  a  depth  of  not  le.ss  than  4%  or 
more  than  .51 4  in  ). 

In  splitting  the  large  blocks  into  smaller  units  they  are 
so  drilled  that  longest  splits  always  come  along  the  rift. 
Fig.  1  shows  the  initial  step  in  splitting  a  large  block  with 
plugs  and  feathers.  In  this  case  the  thin  slab  is  approx- 
imately 8  in.  wide  (width  of  two  blocks  not  less  than  31/^ 
or  more  than  4^4  in-  wide.) 

These  large  slabs  are  generally  quartered,  the  cross 
split  being  along  the  grain — the  vertical  plane  at  right 
angles  to  the  rift.  Figs.  2  and  3  show  how  this  is  done  by 
means  of  a  "bull  wedge,"  which  is  a  short,  stubby  wedge 
driven  into  a  single  drill  hole.  First,  however,  the  line 
oF  fracture  is  cut  into  the  top  of  the  block  by  a  chisel- 
edge  drill  to  a  depth  of  about  14  in.  (see  Fig.  3). 

The  (iiuirtering  continues,  as  is  shown  in  Figs.  4  and  5, 
until  a  slab  is  obtained  which  will  make  eight  blocks 
(Fig.  .j).  I'ractically  all  this  splitting  is,  of  course, 
done  along  the  rift  and  grain,  and  by  means  of  bull 
wedges.  When  a  block  is  obtained  which  will  make  four 
paving  blocks,  drilling  is  no  longer  necessary,  but  the  line 
of  fracture  is  simply  marked  by  a  hand  chisel  in  a  light  cut 
across  the  rift,  as  shown  in  Fig.  6,  and  then  the  block  is 
turned  over  and  struck  opposite  the  mark  with  the  flat 
face  of  the  hammer  (Fig.  7),  which  ordinarily  gives  a 
good,  clean  fracture  along  the  grain.  The  last  break  into 
the  two  paving  blocks  is  shown  in  Figs.  8  and  !). 

The  final  step  is  accomplished  as  shown  in  Fig.  10, 
when  any  rough  places  are  knocked  off  by  a  rectangular 
liannuer  having  a  square  flat  face.  The  cutting  is  done 
by  the  edge  of  the  hammer.  When  finished  the  sides  of 
the  l)lock,  ordinarily,  are  the  rift,  the  ends  are  the  grain 
and  the  tops  and  bottoms  are  surfaces  split  across  both 
the  grain  and  rift,  and  are  consequently  subject  to  the 
greatest  unevenness  and  imperfections. 

The  procedure  outlined  is  that 'ordinarily  iollowcd  at 
the  quarries  of  the  Rockport  (iranite  Co.,  of  J.  Leopold  A 
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Co.,    Mini    III'    IIk'    linnlli     lil'iis.    \     lllirnrailr     l>lllllil    (il'llll- 

ilo  I'o.,  which  riinii.-h  a  liir;,'!'  pml  <>(  Ihc  ;,'iiiiiil«'  iim-iI  hi 
Now  York  City  wtuk. 

The  illiisdalions  were  liikeii  iit  the  Niinil  Haven  iinarry 
of  .1.  I,e(i|u>lil  \-  Co.,  wliieh  wa,><  opened  in  I!M1.  The 
lone  liere  is  a  very  reimirkalile  ;;raiiite,  of  a  li^'hl  ^riiy 
,<>lor,  wliich  splits  in  all  lliree  planes  with  almost  ei|iial 
facility.  Ki;,'s.  11,  \'i  and  i.i  show  some  ^jeiieral  views  of 
this  (piarry.  Since  it  was  opened  three  years  a;;o  l(l,(l(M),- 
11(10  lilocks  have  heen  made  llieri'  and  shipp»!d  to  New 
York  City.  This  i|uarry  employs  aliout  ItHI  nieii  ;;<'ltin;; 
out  stone  and  !(><•  hlock  ciilteis.  \otliiii;j  Init  paviiij^ 
lihuks  are  made.  The  other  two  ((•iiipanies  operate  a 
miinher  o(  cpiarries  and  also  tiiiii  out  j;raiiitc  for  Iniildiii;: 
purposes. 

All  these  ipiarries  are  locatcil  on  or  near  the  ocean  front 
,ind  for  this  reason  have  admirahle  transporlation  facili- 
ties to  all   the   Kasterii  seacoast  cities.     From   the   \ards 


the  hlock.-.  are  to  lie  ohiaiiiefl  l^  aide  to  |p|()diiee  this  kind 
of  material;  hiit  where  hitniiiinoiis  (iller  is  not  UKCrl,  the 
experience  of  Worcester.  Mass.  (see  KNdr  NKCHINd  NkWH, 
Oct.  V'^,  lull)  and  other  New  KiiKlaiid  citii^s  ))rov«;H  that 
excellent  pu\ements  may  he  made  with  hlocks  of  soft, 
line-j;rained  Knmit''.  with  joints  '/^  to  '^'i  in.  wide,  filled 
with  cement  ^Miiiit. 

(iranite  is  worked  much  more  easily  in  warm  weather 
than  ill  cold.  Kree/.in^'  wealhor  .«erioiisly  airctcts  tho  ease 
of  spliltinj;  and  the  re^Milarity  of  the;  l>n;aks.  IJndor  any 
and  all  circiinistaiiees  rougher  faeces  on  the  toj)  and  bottom 
of  the  hlocks  are  to  he  expected  than  on  the  sides  and 
cinls,  which  are  split,  as  e.xplained,  alonjj  tho  rift  and 
;:iaiii. 

The  nielhod  of  payiiif^  the  hlock  makers  for  tlicir  work 
tends  to  put  (|uaiility  ahead  of  (piality  and  hence  a  careful 
inspection  (>(  hlocks  is  essential.  'J'iiis  inspection  work 
.-liould   he  d(jiie  hy  a  practical  <)uarry  man,  i'or  with  his 


Fig.  14.     Blocks  Pil?:!)  foi!  Shipmext:  Vty.\L  Haven  Quahry  of  J.  Leopold  &  Co. 


the  blocks  are  "reiu'rally  loaded  on  railway  cars  or  wagous. 
in  skips  which  may  be  lifted  oil"  by  derricks  and  dumped 
into  the  holds  of  scows  and  schooners.  This  handling  of 
the  blocks,  by  the  way,  furnishes  a  very  fair  abrasion  test 
and  any  blocks  of  inferior  quality  granite  are  likely  to  be 
discovered. 

Conclusions 

From  the  method  of  manufacture  as  outlined  it  is  clear 
that  it  would  be  impracticable  to  specify  blocks  which 
will  lay  closer  than  with  %-in.  joints,  the  specified  maxi- 
mum of  the  Xew  York  City  specifications.  Joints  of  y^- 
in.  are  often  specified,  but  this  is  absurd  and  cannot  be 
enforced. 

The  granite  which  makes  the  best  blocks  both  in  shape 
and  wearing  ((ualities  is  a  fine,  even-grained  granite,  not 
necessarily  of  the  hard  varieties.  The  ability  to  obtain 
flat-sided  blocks  varies  much  with  the  granite  used,  that 
from  some  quarries  being  split  on  very  regular  planes 
at  a  minimum  e.xpense  of  cost  and  labor,  while  .here  are 
some  stones  which  cannot  be  split  at  all  regularlv. 

If  close  joints  and  bituminous  filler  arc  specified  it 
should  lie  known  in  advance  that  the  quarry  from  which 


experience  his  eye  quickly  detects  imperfect  and  under- 
or  over-sized  blocks.  Where  large  quantities  of  blocks  are 
to  be  used  the  inspection  should  be  at  the  quarry,  for  this 
will  save  money  both  to  the  city  and  the  contractor;  then 
after  the  blocks  are  on  the  work  they  need  be  examined 
for  im])crfections  iu(;urred  in  shi])ment  only. 

The  study  of  the  historical  development  of  early  stone- 
iilock  pavements  shows  that  the  i)resent  pavements,  costing 
from  $4  to  $1.50  ])er  s(|.yd.  in  Xcw  York  City,  are  by  no 
means  exorbitant  in  first  cost,  for  first-class  granite-block 
pavements.  In  this  city  the  cost  of  stone-block  pavements 
of  much  inferior  (piality  has  always  been  practically  as 
much  or  more. 


(iranite  Block  Pavine  with  close  joints  is  the  only  satis- 
factory pavement  fur  use  between  the  rails  of  car  tracks,  says 
Henry  Welles  Durham.  Chief  Engrineer  of  the  Bureau  of  High- 
ways of  Manhattan,  in  his  annual  report,  based  on  study  of 
experience  in  all  parts  of  the  world.  While  such  pavements 
laid  under  the  rigid  specifications  now  in  force  in  Manhattan 
are  cipensive  in  first  cost,  the  maintenance  is  far  less  than 
the  older  types  of  pavements  which  have  to  be  constantly 
overhauled.  The  New  York  Railways  Co.  has  during  the  past 
>ear  adopted  the  practice  of  using  close-jointed  granite-block 
paving  in  all  its  repair  work. 
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TS^e  Effect  of  Ardhitects"  ILIcenase 
La^^s   tujpoia   I^EagiimeeE'S 

Bv   AN"    Illinois  Exgineei; 

The  concerted  movement  made  by  architects  to  secure 
license  laws  in  all  the  states  of  the  Union  is  fraught  with 
consequences  to  engineers  which  should  not  be  ignored. 
Beginning  with  the  passage  of  a  law  in  Illinois  in  ISDT. 
the  movement  spread  to  Xew  Jersey,  California  and  Colo- 
rado. A  number  of  other  states  are  now  considering  the 
adoption  of  similar  laws,  antl  their  passage  is  being  urged 
by  the  architects. 

Some  of  the  older  architects  in  Illinois  say  the  Illinois 
law  was  suggested  by  the  advent  of  the  steel-frame  and 
rein  forced-concrete  buildings.  These  forms  of  construc- 
tion called  for  ability  in  designing  not  possessed  by  many 
architects  and  made  them  peculiarly  dependent  on  struc- 
tural engineers.  It  was  considered  that  there  was  danger 
of  the  profession  of  architecture  being  swallowed  up  by  en- 
gineers, the  men  trained  in  architecture  being  employed 
as  draftsmen  by  engineers.  At  the  outset  trouble  was  en- 
countered from  the  engineers  who  were  then  making  a 
specialty  of  structural  work,  and  a  clause  was  inserted 
to  take  care  of  them.  Applicants  for  licenses  during 
the  first  six  months  after  the  passage  of  the  act  were  not 
compelled  to  pass  an  e.xamination. 

Section  9  of  the  act  defines  architects  in  the  following 
language : 

Any  person  who  shaU  be  engaged  in  the  planning  or 
supervision  of  the  erection,  enlargement  or  alteration  of 
buildings  for  others,  and  to  be  constructed  by  other  persons 
than  himself,  shall  be  regarded  as  an  architect  within  the 
provisions  of  this  act  and  shall  be  held  to  comply  with  the 
same  •  •  •  The  term  building  in  this  act  shall  be  un- 
derstood to  be  a  structure,  consisting  of  foundations,  walls 
and  roof,  with  or  without  the  other  parts  •  •  •  nor  shall 
a  civil  engineer  be  considered  as  an  architect  unless  he 
plans,  designs  and  supervises  the  erection  of  buildings,  in 
which  case  he  shall  be  subject  to  all  the  provisions  of  this 
act,  and  be  considered  as  an  architect. 

Under  the  provisions  of  this  section  defining  an  archi- 
tect, practically  all  the  civil  engineers  then  in  private 
practice  who  were  specializing  in  structural  design  took 
out  licenses  as  architects.  This  definition  makes  it  neces- 
.sary  for  structural  engineers  who  wish  to  work  without 
l)eing  in  the  employ  or  under  the  control  of  architects  to 
pass  the  examinations  which  are  held  in  April  and  Sep- 
tember of  each  year. 

For  a  number  of  years  it  was  not  uncommon  for  engi- 
neers to  pdss  the  examinations  and  receive  licenses.  The 
general  average  recjuired  for  passing  is  70,  which  made  it 
comparatively  easy  for  engineers  to  pass.  Many  men 
passed,  however,  who  were  not  as  good  architectural 
draftsmen  as  the  architects  wished  to  sec  in  active  prac- 
tice, so  in  October,  1 !)()!),  the  board  of  examiners  made 
a  ruling  that  "no  license  shall  be  issued  to  those  having 
taken  the  class  examination  unless  their  marks  or  aver- 
(igcs  on  each  division  of  the  examination  sliall  be  fiO 
or  more." 

This  rule  has  brought  matters  to  a  crisis.  The  work 
of  the  first  day  of  the  examination,  which  la.sts  three  days, 
is  the  working  out  of  a  problem  in  the  architectural  plan- 
ning of  a  building,  including  the  drawing  of  elevations, 
etc.  In  71/2  hours  tbc  candidates  are  required  to  do  all 
the  work  ordinarily  occu|)ying  several  days  or  weeks  in 
the  otlice  of  an  architect  in  private  practice,  (tood  (Irafts- 
mansliip  is  es.xential,  the  language  of  the  board  rule  being 
us  riiilow.- : 


One  day  shall  be  devoted  to  ascertaining  the  ability  of 
the  candidate  to  make  practical  applications  of  his  knowl- 
edge in  the  ordinary  professional  work  of  an  architect, 
which  will  include  an  effort  toward  ascertaining  the  quali- 
fications of  the  applicant  in  draftsmanship  and  the  art  of 
planning   and   rendering. 

The  adoption  of  this  rule  by  the  board  has  materially 
cut  down  the  number  of  engineers  who  qualify,  for  orna- 
mental architectural  drafting  is  not  taught  in  engineer- 
ing schools. 

To  show  the  absurdity  of  claiming  that  the  work  of  the 
ilrst  day  is  a  test  of  the  candidate's  ability  to  "make  prac- 
tical application  of  his  knowledge  in  the  ordinary  profes- 
sional work  of  an  architect"  it  is  only  necessary  to  say 
tliat  no  experience  is  required,  many  of  the  candidates 
in  the  April  examinations  being  seniors  in  architectural 
schools,  some  of  whom  receive  a  license  to  practice  archi- 
tecture before  they  graduate. 

On  the  afternoon  of  the  second  day,  half  the  time  is 
given  to  architectural  definitions,  discussions  on  archi- 
tectural styles,  questions  on  architectural  history,  etc.  The 
remainder  of  the  afternoon  is  devoted  to  the  analysis  of  a 
roof  truss. 

Engineers  are  excused  from  no  part  of  the  examination, 
but  graduates  of  certain  architectural  schools  are  excused 
from  the  M'ork  of  the  third  day,  which  is  the  day  devoted 
to  the  designing  of  the  structural  framework  of  a  three- 
story  building  in  part:  i.e.,  certain  beams,  girders, 
floors  and  columns  in  this  building  are  selected  by  the  ex- 
aminers and  the  candidates  determine  the  sizes.  Any 
graduate  of  an  architectural  school  who  cares  to  get  a 
mark  of  70  on  the  third  day  may  get  it  and  omit  the 
written  examination.  A  great  many  claim  this  exemp- 
tion, the  writer  knowing  several  who  were  afraid  to  take 
this  simple  examination  in  elementary  structural  design, 
their  work  after  leaving  school  being  exclusively  artistic 
architectural  planning  and  design. 

This  exemption  of  students  in  architecture  from  an 
examination  in  the  very  subjects  which  were  urged  on  the 
Legislature  as  being  essential  and  the  refusal  to  exempt 
engineers  who  are  specially  trained  in  these  subjects  tend 
to  make  the  law  farcical.  Instead  of  oi)eratiiig  to  safe- 
guard the  public,  it  operates  to  make  architecture  a  closed 
profession.  Engineers  think  that  graduates  in  architec- 
ture, if  e.xempt  from  any  part  of  the  examinations,  might 
properly  be  exempt  from  an  examination  in  draftsman- 
ship, architectural  history,  definitions  and  development, 
because  their  training  is  forced  along  such  lines;  where- 
as, if  licensed  architects  are  to  have  positive  control  of 
building  design  and  construction,  they  should  certainly 
he  competent  to  take  an  examination  in  .structural  design. 
Complaints  of  a  similar  nature  come  from  other  states 
where  architects  are  examined  for  licenses. 

In  a  recent  canvass  by  the  Legislative  Committee  of 
the  Western  Society  of  Engineers,  many  hundred  men 
were  found  practicing  structural  engineering,  the  majority 
of  them  graduates  of  high-grade  engineering  .schools,  who 
complained  about  the  restrictions  impo.sed  on  them  by  the 
architects'  law.  As  a  result  of  this  canvass  a  law  has  been 
prepared  permitting  structural  engineers  to  be  licensed 
to  construct  buildings  and  its  ])as.sage  will  be  urged  at  the 
present  s.'ssion  of  the  Legislature. 

The  g(  iicral  (piestion  of  licensing  engineers  has  noth- 
ing to  d(  with  the  jji-eseiit  work  of  the  structural  engi- 
neers in  Illinois.  l'ossil)ly  a  majority  are  not  in  favor 
of  such  laws;  Imt  at   |)rcscnt   it  is  a  condition  and  not  a 
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llirurv  wliicli  lIliiKiis  I'li^riiiccrs  aif  fm  in;;.  'I'm  |ilarc  llic 
|)o>itivi'  control  of  liuildiii;;  il(>si;;ii  and  sii|ici-\i.sion  in  tli(< 
lianil>  of  lurliitfils  and  Imr  (•n;,'in('crs  fnini  .-ucli  work  \h 
imt  just  to  i'n;;inivrs  and  i.--  not  fair  to  tin-  |Mililic.  Tlic 
icolin^'  of  MMurity  >;ivt'n  to  llu-  |)iiltlic  liy  tin.-  stani|)  of  a 
lict'nsi'd  aichitt'it  on  plans  is  fnluduh'nt  in  nniny  cases, 
i's|H'cialIy  wliciv  the  an  liitcct  .-ci  nicil  Ids  licciist!  witlioiit 
fvanunalion  liccaiisc  lie  \va>  praclii  iiii,'  wlicn  the  law  was 
passed. 

Kniriiieers  admit  tinit  tliere  is  niucii  more  tinin  slrnc- 
tiinil  design  in  a  hnildinir;  l»it  tlie  interest  of  the  pnhlie 
in  tile  p«>liio  laws  of  a  state  cannot  possihiy  exteinl  to  tiie 
points  on  wliicli  architects  lay  most  stress,  tliat  is,  plan- 
ninji  and  lu'auty.  iiousinj,'  is  re^^ulated  hy  liousinj;  laws 
ind  any  intelligent  I'n^^ineer  is  fully  cajtahle  of  providing,' 
-pace  for  stairways,  liiiht  courts  and  other  items  men- 
tioned in  housin^j;  rt\irulations.  I'lumhim;  jilans  are  iismd- 
ly  made  hy  practical  plurn'ocrs,  following,'  closely  tlie 
rejrulalions  made  and  provided  l)y  the  nntnicii)al  author- 
ities. Ventilation  is  an  en;,Mneerin,ii  prohlem.  Therefore 
rlie  ditferiMice  hetweeu  the  work  of  architects  and  enLrineers 
in  the  desijj;n  of  huiidinj,'s  is  that  architects  attempt  to 
huild  for  heauty  and  engineers  to  huihl  for  safety. 

.V  comparison  of  the  courses  of  study  in  schools  of  ar- 
ihitecture  and  of  eiiirineerini;  will  show  who  is  most  com- 
petent to  he  intrusted  with  the  desii^n  and  construction  of 
uildinjxs  from  the  standpoint  of  safety.  .\11  lari^e  archi- 
irrtural  firms  enijiloy  structural  enj^ineers  to  design  the 
framework  of  im]>ortant  l)uildin.<rs.  Numbers  of  struc- 
tural engineers  maintain  otlices  where  they  do  engineering 
work  for  architects  wlio  do  not  do  enotigii  work  to  employ 
engineers  on  .salary. 

It  is  believed  that  the  Illinois  arcbitects  will  try  to  pre- 
vent structural  engineers  obtaining  the  right  to  design 
and  su]>ervise  the  eonstruction  of  buildings  e.\cei)t  under 
the  supervision  of  arcbitects.  Regulation  of  trades  and 
business  by  law  is  jiopular  with  tlic  public.  It  is  advisable 
that  engineers  in  otber  states  take  waruing  from  Illinois 
and  act  before  it  is  too  late. 


Water  airadl  ©tlhes'  UttlSnty  Service 

Sfeairadards  of  tllhe  M-aialiPoaidl 

<Cofiin\Biniissaoia  of  ©re^ona 

The  Uailroad  Commission  of  Oregon,  acting  as  a  gen- 
eral utility  commission,  has  formulated  standards  of  ser- 
vice for  water-,  gas-  and  electricity-supply  companies  in 
that  state.  Otber  regulations  for  the  teleplione,  gas  and 
electric  companies  have  been  formulated  in  other  states 
(for  Wisconsin,  see  ExGiXEEUiXG  News,  Oct.  8,  1908, 
Xov.  12  and  26,  1914;  for  Illinois,  Dec.  10,  1911),  but 
this  is  thought  to  be  the  first  attemi)t  to  prescril)c  oper- 
ating standards  for  water-supj)ly  utilities.  The  regula- 
tions arc  divided  into  two  parts,  general  and  s])ecial. 
The  general  re(piirements  idemand  testing  facilities; 
available  records  of  all  tests;  free  meter  tests  for  cus- 
tomers once  a  year  on  request :  meter  tests  by  the  Com- 
nii.«sion  on  a])plication,  the  cost  of  which  is  assessed  on 
'he  customer  or  the  conii)any  according  as  to  whether  the 
meter  is  slow  or  fast  (3%  for  gas,  4%  for  electricity,  2% 
for  water)  :  adjustment  of  old  bills  for  fast  or  slo'v  meters, 
the  allowance  of  required  deposits  against  curvent  bills 
not  to  exceed  estimated  thirty-days'  bill  for  customers 
not  paying  in  advance;  no  deposits  allowed  frcm  a  cus- 
tomer to  cover  cost  of  installation,  except  by  approval 


of  the  ('oMiMiis>iiin  ;  no  rental  for  niclirs;  reconls  <<(  in 
terrll|)lloh^  of  hervice  and  <  iiinplaints ;  co()pei'ation   with 
ciistomc-ix  ill  heciiring  lumps  ami  appliaiKcs  adaptiMl   to 
the  ficrvico: 

The  Hpeeial  riili's  for  water  Hervi<-e  arc  us  follows: 

lluir  27.      I'lirHy  ot  Wnlrr  Mupply  for  l>oiii<-nH<-  I'urpnara — 

l';iii-li  Wilier  tlllllly  iIi-IIvitImk  wuIit  for  iIoiih-mIIc  iiUI|j»ni!I< 
hIiiiII  fiiiiilHli  II  HU|i|ilv  wlilrh  Mliiill  lit  ill)  lliiii^H  Ijv  free  fioiii 
liiJui'loiiN  |ih>Nli'iil  ■■luiiii-iilH  anil  (llMfii«i-i'i<>'l"<'l'i»f  hai'li'iJH. 
mill  mIiiiII  i'Iiiihu  In  liii  iiiailii  hiii'Ii  Ii'hIk  iiiiil  l:iUo  Hllch  prc- 
rillllloiiH  UN  will  IliHill'i'  Mil-  riiiintiiilt  iiiirllv  nt  IIh  Huppl.v.  A 
iiMMnil  of  nil  ti-xlN  anil  n-piirlH  pcrtliii'iil  to  Ihr  water  Hupply 
hIiiiII  Iio   ki'pt   III  arriirilaiii'i-   with    Hnli'   .'!. 

Iliilp  :tN.  Ailriiiinic  I'rrHNiirr  ll<-i|iilml  I'^iili  wati-r  iitlllly 
Hliall  alwaVH  tiiiillilaiii  Hlilhilrlit  iiii'KHUir  al  I  lir  iikI  of  IIh 
MurvliU'M  to  Hiipply  ailfiiiiati-ly  each  ciiHtoiiiei  roiiiifctfiil,  exi-epi 
iMiNtiiiiiKi'H  who  have  Mpec'lllcully  iiKrced  to  permit  Jiiti'riuptionH 
of  Hi'ivlce. 

Iliilr  2n.  Mrtrr  I'rnllnK  Ktiiilpmrnt — Karh  water  utHlty 
.Miippl)  iiiK  .'too  or  more  ciiHliniierN  thrnUKh  metered  Hervlce  Hh.all 
liiNlall  anil  nialnt.iln  :i  nicli'i'  li  H(er  of  a  type  Katlafactory  to 
the  C'ninnil.sMlnn. 

Iluir  :I0.  Inntnllntlon  Ti-xtn  -Karh  meter  Hhall  he  tested  for 
ncouraey  before  ItH  Initial  Installation,  and  no  meter  shaU 
remain  In  service  lonRer  than  three  years  without  beinR  re- 
tested. 

Itulf  :tl — .\ll«-.rnl>lr  IJniltM  of  Varlntlon  of  Mpfprn — No 
meter  shall  he  installed  or  replaced  in  service  if  it  rcRlsters 
more  than  I02'/I,  or  less  than  94%  of  the  water  passed  on  full 
capacity,  or  more  than  102%  or  less  than  85%  on  one-sixteenth 
capacity. 

Kule  :VJ,  Feed  for  TenlH — The  following  fees  shall  be  paid 
hy  any  customer  applying  to  tie  Cnmmission  to  make  test  of 
his  r.  e'er,  cs  provided  in  the  second  paragraph,  of  Itule  5,  viz.: 

I''or  e.i'li   mete'-  not  exceeding  1-in.  capacity $2 

Vor  all  other  meters    5 

Kiile  .Tt.  rr«fi.'«'.:re  f^crveyM — Kvery  water  utility  supplying 
over  3(10  customers  shall  have  a  recording  pressure  meter 
which  shall  be  kept  in  continuous  service  on  the  system  at 
.some  point  approximating  the  elevation  of  the  ccnler  of  dis- 
tribution of  the  district  served,  and  shall  indic:ate  on  the 
graphic  records  such  elevation  and  cau.ses  of  extreme  varia- 
tion In  pressure.  Such  records  shall  be  open  for  public  in- 
spection. 

Tlu'  s])e(  ial  rules  for  "'as  (Iciiiaiiil  a  inontldy  average 
total  beating  value  of  not  less  than  (iOO  ll.t.u.  per  cu.ft., 
within  one  mile  of  the  manufacturing  works.  Compan- 
ies making  over  10,000,000  cu.ft.  per  year  must  have  a 
standard  calorimeter  outfit  and  test  on  three  days  per 
week.  Gas  may  contain  25  grains  of  .sulphur  and  5  grains 
of  ammonia  per  100  cu.ft.,  but  no  hydrogen  sulphide 
shown  by  lead-acctato  paper.  Meters  must  be  correct 
within  1%;  no  meter  may  remain  in  service  more  than 
fiO  months  without  testing.  Pressure  must  not  drop 
below  2-in.  water  bead  and  never  be  greater  than  6  in., 
without  approval.  Variation  of  pressure  must  be  no  more 
than  2  in.  One  recording  pressure  gage  is  to  be  installed 
in  each  ])ressure  district,  with  a  minimum  of  two  gages. 

The  special  rules  for  electricity-supply  service  require 
meters  to  be  accurate  within  1%  i't  three-quarters  and 
one-tenth  rated  capacity.  Small  single-phase  induction 
watt-hour  meters  mu.st  be  tested  once  in  three  years. 
Large  single-phase  induction  meters  (of  over  oO-amp. 
capacity)  and  small  polypliasc  or  commutator  meters 
must  I)e  tested  once  every  12  months;  all  others  once  every 
six  months.  In  places  of  over  1500  po])ulation,  a  stand- 
ard voltage  must  be  adopted  for  each  constant-potential 
sy.stem ;  in  any  lighting  district,  this  shall  not  vary  for 
over  five  minutes  by  more  than  :5%  above  and  5%  below, 
between  sun.set  and  11  p.m.  At  other  hours  5r^  and  10% 
variation  is  allowed  on  lighting  lines;  on  other  circuits 
10%  above  or  below  is  permited.  A  comimny  having 
over  250  customers  must  have  two  recording  voltmeters 
and  make  surveys  on  such  feeder,  one  meter  being  in  con- 
tinuous use. 
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I'>Y  Lulls  L.  TiUBUs* 

The  doscriptious  of  the  completed  Hales  Bar  hydro- 
ciectrio  development  near  Chattanooga,  Tenu.,  in  Exoi- 
xi;?:rixg  Xews  (Nov.  13  and  20,  1913)  marked  the 
completion  of  this  most  interesting  work.  Now  a  second 
phase  can  be  presented,  and  some  years  hence  other  chaj)- 
ters  may  need  to  be  written. 

The  late  Anthony  X.  Brady,  chief  projector  of  the  en- 
terprise, advanced  practically  all  the  money  required — 
without  marketing  any  securities  or  even  making  com- 
plete provision  for  their  issuance.  ^Ir.  Brady  died  be- 
fore completion  of  the  plant,  leaving  his  undetermined 
interests  in  the  venture  as  an  asset  of  his  estate.  To  the 
Comptroller  of  the  State  of  New  York  came  the  duty  of 
assessing  the  various  assets  for  inheritance  tax  purpose.'?. 
Most  of  tlie  other  extensive  holdings  of  this  astute  pro- 
moter and  financier  had  sales  values,  or  established  earn- 
ing power,  or  quite  tangible  physical  worth.  But  the 
Hales  Bar  plant  lacked  nearly  every  usual  element  re- 
quired for  valuation  and  presented  a  most  unique  problem. 

To  show  the  absence  of  tangible  data  on  which  to  predi- 
cate real  property  values,  upon  which  to  base  an  inherit- 
ance tax.  a  review  of  the  development  conditions  is  neces- 
sary. 

The  original  plan  contemplated  an  entirely  different 
site  from  that  finally  selected;  yet  the  construction  diffi- 
culties were  still  not  sufficiently  foreseen  as  later  events 
proved.  The  license  to  build  and  operate  was  secured  from 
the  Federal  government,  under  provisions  of  the  act  gov- 
erning use  of  navigable  streams,  subject  to  certain  con- 
ditions: (1)  Erection  of  a  structure  according  to  plans 
approved  by  the  War  Department;  (2)  changes  in  design 
from  time  to  time  as  might  lie  re(|uired  by  the  Army  En- 
gineers; (3)  construction  of  a  navigation  lock  and  fur- 
ni.shing  operating  power  therefor;  (4)  continuously  pass- 
ing the  minimum  river  flow;  (.">)  establishing  a  pondage 
level.  The  license  was  for  09  years  without  renewal 
stipulations,  the  presumption  being  that  the  plant  would 
pass  to  the  government.  Chattanooga  granted  a  franchi.se 
to  sell  electricity,  the  term  aggregating,  with  two  re- 
newals, somewhat  less  than  that  of  the  Federal  license. 

There  existed  in  Chattanooga  steam  plants  aggregating, 
perhaps,  25.0(1(1  hp.,  not  including  street-car  service.  Mr. 
Brady  and  his  associates  expected  to  secure  a  large  part 
of  this  steam-plant  load  and  to  supply  the  street  railway, 
thus  fimling  use  for  the  whole  normal  wheel  output  at 
Hales  liar.  The  flood  How  could  be  utilized,  if  the  de- 
mand justified,  with  a  steam-station  auxiliary.  Larg(( 
tracts  of  land  in  the  vicinity,  suital)le  for  manufacturing 
sites,  were  .secured,  but  at  Mr.  Brady's  death  little  tang- 
ible development  could  be  certified  as  affording  an  imme- 
diate market  for  energy. 

An  original  expenditure  of  about  .'ii3,( »()(».(»()( I  was  con- 
templated, the  |)lant  In  lie  in  use  by  1909  at  the  latest, 
allowing  four  years  for  consfructioii.  But  floods  and 
washouts,  litigation,  successive  sets  of  contractors,  exten- 
sive changes  irr  cro.ss-sectioii  of  dam  and  in  de|)th  ami 
character  of  foundations,  etc.  (made  necessarv  l»v  unfore- 
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seen  river-bottom  conditions  and  requirements  of  the 
.Vrmy  Engineers)  dragged  out  construction  until  the  lat- 
ter part  of  1913.  and  entailed  a  gross  expense  of  over  ten 
million  dollars.  Interest  account  formed  its  part  of 
the  larger  sum.  A  rival  company  developed  a  plant  on  a 
liranch  of  the  Tennessee'  River  and  secured  some  of  the 
ready  business,  while  other  companies  strengthened  their 
occupancy  of  neighboring  cities. 

Credit  must  be  given  to  the  sheer  pluck  and  grit,  and 
desire  to  keep  his  pledged  word,  that  led  ^Ir.  Brady  to  ad- 
vance million  after  million  with  eventual  failure  appar- 
ently in  sight.  It  did  seem  like  pouring  gold  through  a 
coar.se  sieve  into  a  bottomless  pit.  Yet  the  wide  interests 
and  power  of  Mr.  Brady  and  his  a.<sociates  must  be  kept 
in  mind  as  a  factor  for  ultimate  success  where  smaller 
operators  might  well  have  faced  complete  failure  under 
adverse  events.  It  may  well  be  imagined  that  strong 
efforts  will  be  made  to  secure  the  location  of  manufactur- 
ing plants  on  the  lands  held.  It  undoubtedly  occurred 
to  the  promoters,  during  the  later  operations,  that  a  con- 
solidation of  power  interests  in  the  locality  might  bring 
some  measure  of  rescue  and  advantage.  But,  aside  from 
throwing  light  on  reasons  for  continuing  to  spend,  such 
matters  could  have  no  weight  in  a  valuation. 

This,  then,  was  the  situation  faced  by  the  Comptroller 
of  New  York.  To  approach  the  problem,  Charles  M. 
Friend  was  appointed  appraiser,  with  Eugene  Lamb  Rich- 
ards, Jr.  (now  Superintendent  of  Banks)  as  counsel,  and 
the  writer's  firm  as  engineering  advisers  to  counsel.  (C.  R. 
Bettes  and  the  writer  handled  active  court  work  and  C.  G. 
Mas.sa  the  gathering  and  compilation  of  the  large  amount 
of  data  required  upon  which  to  base  deductions  and  con- 
clusions.) For  the  Brady  estate,  Samuel  A.  Beardsley 
was  active  counsel,  John  Bogart,  consulting  engineer, 
and  Thomas  E.  ^lurray,  special  representative  and  elec- 
trical engineer.  (This  plant  was  designed  and  built 
under  Mr.  Bogart's  direction.) 

Summarizing  and  using  round  figures  only,  the  situa- 
tion before  the  appraiser  was  as  follows: 

PROSPECTS   IN   1905 

Proposfd  investment — three  niillions; 

.■\n  available  market; 

Contracts  pending; 

Oood   chance   for  new   industries  on    neighboring   lands; 

Construction  three  to  four  years. 

CONDITIONS   IN   11113 

Total  expense  over  ten  millions; 

A  partly  lost  market; 

Construction  period  nine  years; 

Deatli  of  promoter  and  owner  before  completion  of  plant, 
or  culmination  of  allied  schemes. 

PROBLEM    FOR    .■\PPR.\ISER 

What  was  the  fair  value  of  the  Hales  Bar  plant  at  time  of 
Mr.   Brady's  death? 

Before  giving  the  matter  t'lill  coiisideralioii.  counsel 
for  the  estate  rather  inclined  to  agree  to  four  million  dol- 
lars as  a  .satisfactory  figure,  but  withdrew  to  a  much 
lower  sum  before  testimony  was  taken. 

With  present  hiiulsight  knowledge  u.sed  in  advance, 
tiie  able  engineers  and  final  contractors  could  |>rob- 
al)lv  hav(!  built  the  plant  for  rather  less  than  five  million 
dollars  and  within  four  years'  time.  Had  the  Chatta- 
nooga market  for  current  remained  open,  with  fair  chance 
at  other  neighborhood  businet^.s,  earnings  might  well 
have  been  secured  on  an  investment  of  that  sum.  Hail 
securities  been  issued,  keeping  jtace  with  construction, 
the  sales  nrices  would  have  furnished  scmie  criterion  of 
\aUu'.     But  only  the  original  issues  were  agreer.  upon  and 
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tlicy  wrri"  virtunlly  luld  in  oscrow,  aiul  j^avo  no  flue  otliur 
tlitin  tlicir  face  totals.  Mad  a  transfer  of  inlorests  Iwon 
ofTt'itod,  there  would  have  been  sonic  li^'uroH  for  consid- 
eration,  hut  an  unsecured  furnisliinj,'  of  niunuy  t<M)k  place, 
tlioujrh  i)rotected.  of  course,  hy  majority  holding  of  the 
ori^'inal  honds  and  stock.  Finally  at  Mr.  Itrady's  death 
the  works  had  no  earning  value  (and  only  potentially 
later.  throu<;h  jjossihle  completion  with  moneys  not  at  the 
time  fully  provided)  and.  .so  far  as  evidence  was  pre- 
.sciitod  to  the  appraiser,  no  i>ros|)c(tivc  business  contract^ 
of  any  moment. 

In  a  .sense,  therefore,  the  plant  hud  no  value,  .so  far  as 
earnings  in  sii;ht  were  concerned,  and  it  could  not  under 
any  circumstances  earn  adecpiately  on  a  ten-million-dollar 
basis.  Furthermore,  the  How  of  the  river  and  ponda^a- 
cannot  provide  a  larjjer  jjower  than  that  planned  for,  with- 
out steam  auxiliary  (a  feature  whiih  could  not  be  con- 
sidered under  the  conditions  of  the  appraisement). 

Jacobs  and  Da  vies,  cnfrineers  and  the  latest  contractors, 
testifyinjr  for  the  Hrady  estate,  presented  arguments  all 
tending  to  deny  any  existing  or  prospective  market  for  the 
power,  therefore  in  elfect  sjiowing  little  but  a  .salvage 
\alue  for  the  plant,  though  not  expressing  it  in  just  so 
uuuiy  words.  They  dwelt  largely  on  misfortunes  during 
ciuistrnetion  as  a  reason  for  low  valuation  as  a  taxable 
asset. 

It  was  not  denied  that  the  Brady  estate  would  attem|)t 
to  develop  a  market  in  the  future  and  had  no  intention 
of  abandoning  the  project. 

Witnesses  for  the  state,  though  recognizing  the  lo.ss  of 
much  of  the  existing  market,  believed  tlint  bnsiness  conlil 
lie  developed  beyond  that  existing  and  not  secured. 
Through  a  consolidation  with  neighboring  power  com- 
panies and  the  bringing  of  new  industries  into  the  field, 
sdes  should  be  possible  on  such  a  scale  as  to  warrant  an 
investment  of  five  to  six  million  dollars.  As  earlier  in- 
timated, the  reproduction  cost  would  be  about  five  mil- 
lion dollars,  or  less.  Considering  possible  lack  of  com- 
plete success  in  such  later  business  ventures  as  would 
liave  to  be  attempted,  four  to  five  million  dollars  was  not 
thought  an  unfair  value  by  the  witnesses  for  the  state, 
;ind  under  some  views  even  perha])s  more. 

The  appraiser  (in  Xovember,  1911)  lias  jdaced  $3,200,- 
t'OO  in  his  schedule  as  in  his  judgment  a  fair  value  for  the 
purpose  in  cjuestion. 

Xo  ordinary  rule  of  law  or  scheme  of  valuation  could 
-it  a  figure  which  coidd  be  pointed  to  as  of  un(piestioued 
exactness  and  fairness.  The  best  that  could  be  done  was 
to  summarize  facts  of  actual  expense  and  possible  repro- 
duction cost,  to  surmise  as  to  original  estimated  earnings, 
pcssible  hydraulic  output  and  earnings  if  the  current 
made  should  be  sold,  to  guess  as  to  new  industries  which 
might  use  the  power,  to  guess  as  to  killing  off  competition 
through  possible  consolidation  of  interests  (quite  feasible 
and  desirable),  to  guess  as  to  how  much  the  estate  would 
be  willing  to  throw  away  in  a  deal  for  sale,  and  to  make 
Mime  fair  reduction  from  a  final  derived  figure  to  repre- 
sent possible  slip-up  in  carrying  out  the  plans  for  new 
business. 

It  also  had  to  be  borne  in  mind  that  for  immediate 
earning  purposes  the  plant  was  substantially  worthless, 
at  the  time  of  the  death  of  Mr.  Brady  (for  which  date  the 
valuation  had  to  be  made),  for  being  incomplete  it  was  not 
ready  to  earn  a  return.  At  the  same  time  it  would  be  an 
absurdity  to  certify  that  the  jilant  had  no  value  for  taxa- 


tion piirpoHes,  any  more  than  an  unfinished  house  should 
not  he  cuimidereil  of  value  t<j  an  estate  becausi!  not  ready 
for  a  tenant. 

All  these  conditionH  and  argunientH,  and  perhapH 
others,  had  to  ho  reviewed  and  lie  given  much  or  little 
weight  as  the  appraiser  felt  projier.  Scleral  months  wen; 
taken  in  the  gathering  of  data,  pi'(;paration  of  eslimates 
and  taking  of  testimony,  and  abundant  time  after  the 
case  was  closed  for  considering  the  decision.  The  case 
was  conducted  without  bickering  and  the  greatest  pos- 
sible latitude  given  for  the  admission  of  testimony. 

However,  according  to  the  daily  press,  the  Brady  estate; 
<'laims  great  injustice  in  the  decision  rendercid  and  pro- 
|)oses  to  contest  tlii!  matter  in  the  courts.  The  case  is 
uni)|ue  in  valuation  work  and  its  further  history  will  be 
followed  with  great  interest,  not  only  from  tin;  viewpoints 
of  engineering,  but  for  the  legal  principles  that  may  be 
involved  and  later  promulgated. 

s; 
Pavim^  for  ParM  IRos^ds 

The  i)resent  and  proposed  methods  of  jiaving  the  drive- 
ways in  the  public  parks  at  Springfield,  111.,  were  de- 
scribed in  a  paper  read  at  the  recent  annual  meeting  of 
the  Illinois  Society  of  Engineers  and  Surveyors  (at 
Springfield)  by  (i.  L.  Ilarnsberger,  Chief  Engineer  of  the 
Pleasure  Driveway  and  Park  District.  The  local  .soil  is 
lilack  earth  in  the  valleys  and  yellow  clay  in  the  hills. 
I-'or  about  two  years  the  District  has  been  using  burned 
shale  from  the  waste  dumps  at  tlie  coal  mines.  This  takes 
fire  and  burns  in  the  dumps,  and  is  similar  to  l)urned-clay 
ballast  (ExGixKKRiXG  Xem-s,  Jan.  21,  1915,  p.  103)  but 
is  not  so  thoroughly  burned.  It  burns  to  a  dark  re  1 
color, which  gives  an  attractive  appearance  to  the  roadway ;. 

x\.t  first  this  was  laid  4  to  5  in.  thick  on  the  rolled  sub- 
grade,  but  much  of  it  (not  being  hard  burned)  disin- 
tegrated, while  in  the  gutters  it  M'ould  not  ^tand  the  rush 
of  water.  Brick  gutters  are  now  used,  therefore,  and  a 
6-in.  bed  of  clean  hard  cinders  is  put  beneath  the  shale  lb 
facilitate  drainage.  It  must  he  sprinkled  in  summer,  and 
even  when  calcium  chloride  is  used  (in  crystals  or  in  sol.i- 
tion)  an  occasional  sprinkling  is  necessary  in  hot  dry 
weather. 

The  mines  are  not  now  bringing  this  waste  to  the  sur- 
face, but  are  using  it  to  pack  the  empty  rooms  after  the 
removal  of  the  coal.  Macadam,  brick  and  concrete  are  too 
expensive,  and  it  is  proposed  to  try  oiled  gravel,  as  used 
in  California  and  at  Kansas  City.  Some  of  the  new  rail- 
ways have  been  given  a  good  bed  of  cinders,  6  in.  thick 
after  being  wetted  and  rolled.  The  plan  is  to  cover  this 
with  3-in.  of  gravel  and  sand,  s))rinkle  it  •with  crude  oil 
and  roll  it.  The  surface  would  be  finished  by  applying 
a  light  coat  of  torpedo  sand  and  a  light  sprinkling  of  oil, 
and  then  given  a  final  rolling.  After  l)eing  in  service  for 
a  time  another  coat  of  oil  might  be  ajiplied. 

^: 

A  Concave  Street  Surface  with  Central  Outter  was  sug- 
gested by  W.  G.  Kirchoffcr,  of  M.Tdison,  Wis.,  in  a  paper  read 
at  the  recent  annual  meeting  of  the  Illinois  .Society  of  Engi- 
neers and  Surveyors,  at  .Springfield,  111.  His  design  showed 
a  drop  of  4  in.  at  the  curb  and  10  In.  at  the  center  of  a  IG-ft. 
street,  as  against  6-in.  curb  gutters  with  the  usual  arrange- 
ment. In  residence  districts  a  curb  might  not  be  needed, 
as  the  parking  could  be  sloped  to  the  edge  of  the  street. 
The  arrangement  is  already  in  use  for  alleys  and  driveways. 
The  advantages  claimed  are  greater  capacity  for  storm  water, 
facility  of  cleaning,  convenience  of  establishing  street  grades, 
reduction  in  number  and  cost  of  catch  basins  and  sewer  con- 
nections,   and    division    of    traffic    to    the    sides    of    the    street. 
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i^i'SUFSL'^ — For  the  JJnd  consecutire  year  ire 
publish  hereirifli  the  portraits  of  the  presidents  of 
the  four  great  national  American  engineering  so- 
cieties, u'itli  their  biographies.  The  date  of  this 
publication  is  somewhat  later  than  in  previous 
years,  so  that  it  comes  jitst  after  the  annual  meet- 
ing of  the  American  Institttte  of  Mining  Engi- 
neers and  ntal'es  it  possible  to  publish  the  portrait 
of  the  newly  elected  PrpsiJenf  of  flic  Institute, 
Wm.  L.  Saunders. 


em 
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ksrmeff'acsiini  Socaetg^  ®f 
CavaS  I£n:agaEaee2's 
By  CIIA^;.  B.  Wixg* 

For  the  fir,<t  time  in  its  history,  the  American  Society 
of  Civil  Engineers  has  chosen  as  president  one  of  its 
members  residing  west  of  the  Rocky  iloun tains. 

Mr.  Marx  was  born  in  Toledo,  Ohio,  October  10,  1S5T. 
His  father  moved  to  this  country  from  Baden,  Germany, 
in  '49  along  with  tliose  remarkable  and  high  minded 
patriots  who  migrated  to  this  country  at  that  time.  His 
mother  came  from  Heidelberg  later,  the  marriage  taking 
place  in  this  country.  The  elder  Marx  was  for  many 
years  editor  of  the  Toledo  "Express,"  and  served  as 
American  Consul  at  Amsterdam  under  Lincoln.  The  son 
began  his  education  in  the  public  schools  of  Toledo  in 
1862-G3.  He  then  went  with  his  father  to  Amsterdam 
for  three  years,  returning  to  the  public  schools  of  Toledo 
for  the  years  18(57-71.  During  the  period  from  1871-76 
he  was  in  Germany  studying  at  and  graduating  from 
the  Karlsruhe  Real  Gymnasium.  In  1876  he  entered 
Cornell  University,  graduating  in  Civil  Engineering  with 
the  cla.ss  of  '78.  He  then  returned  to  Germany,  entering 
the  Karlsruhe  Polytechnicum  and  passing  his  diploma 
examination  in  the  .spring  of  1881.  During  the  year 
1880-81,  in  addition  to  his  studies,  he  acted  as  assistant 
to  Profes.sor  R.  Baumeister. 

During  his  student  days  in  Germany  he  took  an  active 
part  in  tlie  student  life,  was  a  nuanber  of  tlie  T?ugl)y  foot- 
ball team  and  formed  friendships  that  have  lasted  through 
the  years.  Among  his  notable  companions  during  the 
student  days  in  Germany  was  Clarion  Crawford,  the  well 
known  author.  Thus  were  the  foundations  laid  for  the 
development  of  the  breadth  of  knowledge,  clearness  of 
vision  and  synif)athetic  understanding  that  have  so  dis- 
tinguished him  in  bis  profession  as  an  engineer  and 
teacher.  To  the  education  in  the  common  schools  of  tiie 
United  States  was  added  tlie  rigorous  mental  discipline 
of  the  Heal  (Jymnasiuin  of  Germany.  The  technical 
training  of  the  American  Piiigineering  School  of  the  '70*s 
wa.s  amplified  by  the  courses  in  analysis  and  design  of 
the  Gernuui  F'olyteclmic.  ITis  ability  to  speak  as  well 
u.H  read  three  languages  has  etialiled  him  to  nuike  the  most 


•Professor  of  Structural   RnKlneerlnK.  Stanford   University, 
<.'ullfurnl:i. 


of  international  engineering  congresses,  to  renew  and 
extend  acquaintances  and  friendships  begun  during  stud- 
ent days,  and  to  keep  fully  informed  in  regard  to  the 
science  and  practice  of  engineering  both  at  home  and 
abroad. 

Recently,  in  addressing  the  graduating  class  of  the  Uni- 
versity of  Michigan  on  the  topic  of  what  four  years  of 
college  life  sliould  mean  to  the  graduate,  Dr.  Angell, 
tlie  famous  former  President  of  that  University,  especial- 
ly emphasized  the  value  of  associations  and  friendships. 

This  principle  is  clearly  illustrated  in  the  case  of  Prof. 
Marx.  The  experiences  gained  by  having  to  adjust  him- 
self to  the  life  and  social  conditions  of  foiir  schools  in 
two  countries  have  given  him  to  an  unusual  degree  that 
broad,  tolerant  sympathy  for  and  love  of  his  fellow  man 
so  necessary  in  helping  young  men  make  themselves. 

Returning  to  the  United  States  immediately  after  re- 
ceiving his  degree  in  Karlsndie,  he  served  as  transitman 
and  draftsman  on  the  proposed  extension  of  the  Boston, 
Iloo.sac  Tunnel  &  Western  R.R.  on  the  division  between 
the  Genesee  River  and  Niagara  Falls,  and  after  com- 
jiletin;;'  this  work  was  Assistant  Engineer  for  two  years 
on  the  ^lissouri  and  ^fississippi  River  improvements. 
During  one  year  of  this  time  he  was  in  charge  at  Osceola 
Bar. 

This  may  be  said  to  complete  the  probationary  period 
of  his  engineering  training.  Returning  to  Cornell  Uni- 
versity in  the  fall  of  1881  as  Assistant  Professor  of  Civil 
Engineering,  he  brought  to  his  work  the  f  reshne.ss  and  en- 
thusiasm of  actual  achievement.  Those  of  us  who  were 
so  fortunate  as  to  be  in  his  first  small  class  in  elemen- 
tary designing  remember  how  quickly  engineering  be- 
came a  real  live  question  of  sound  judgment  based  upon 
knowledge  secured  through  iTivestigation,  critical  analy- 
sis and  thorough  information  in  regard  to  the  work  of 
other  engineers  and  investigators.  Under  this  stimulus 
the  library  ijecame  a  u.seful  tool  and  the  laboratory  a  place 
in  which  to  spend  every  spare  hour. 

Profe.s.sor  Marx,  in  undertaking  the  work  of  teaching, 
immediately  realized  that  to  make  the  course  effective  it 
must  be  closely  identified  with  practice,  and  that  the 
Ix'st  way  to  retain  the  student's  interest  in  the  study  of 
theoretical  and  elementary  principles  was  to  show  how 
tlie.se  princi))les  can  be  practically  ajiplied.  As  an  addi- 
tion to  technical  training,  he  has  always  been  a  firm  be- 
liever in  the  value  of  university  surroundings  for  the 
engineering  student  and  a  strong  advocate  of  as  much 
work  as  possible  in  tlie  departments  of  .\rts  and  Science. 

In  spite  of  a  iieavy  and  exhausting  schedule  of  instruc- 
tion he  found  time  to  act  as  Chief  Inspector  of  Public 
Improvements  for  Rochester,  N.  Y.,  and  during  vacations 
as  Principal  .\ssistant  Engineer  to  the  late  Emil  Kuich- 
ling  on  the  design  of  the  east  side  trunk  sewer  for 
the  same  city.  Tie  also  acted  during  this  perioii,  witii 
the  late  Professor  (iaibraith  of  Toronto,  as  Consulting 
Engineer  for  the  Smith  estate  at  Trenton   Kails.  N.  Y. 

In  the  fall  of  18!»0,  Profe.s.sor  Marx  was  called  to  the 
Chair  of   Civil    Engineering  at    tlie   V*niversitv   of   Wis- 
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(•onsin.  Dmiiii;  tin-  year  lie  licf^nn  the  rcor^rnni/ation 
(if  llu'  I'lifjiiu'tMiii;;  scliools.  wlmli  siiici'  thai  time  lia\<' 
Kiiilimii'd  to  jri'ow  ill  stii'ii;,'tli  and  iiscfnliii'ss.  In  tin? 
fall  of  IS!) I  lie  was  oircrcil  anil  acccpti'il  tlic  position  li<- 
now  liolds  lit  llic  luMid  of  tlif  ("ivil  Kn^jinrcrinj,'  Ih-pait 
nn-nt  of  Stanfonl  rni\frsity. 

His  rcnioval  to  Califoiiii.i  was  roimidcnt  with  tlir  he 
riiiniiijj  of  tliat  irn-at  ilcvrlopniciit  of  this  Wcsti-rn  coiinlry 
\\hi<  li  lias  taken  |ila<('  in  lhi>  last  ipuirtiT  (CMtmy.     With 

oMit' of  this  work  he  has  liccn  closely  idenlitied,  espeeially 
.lion-;  the  lines  of  hydniulie  en>,'ineerin^'  for  power,  irri- 

iition  and  nmniiipal  purposes — tlie  field  of  his  work  ex- 
i<ndin<j:  from  Colorado  to  the  Coast.  As  Chaiinian  of  tln! 
State  Water  Commission  of  Califi.rnia,  he  helpeil  draft 
ihe  Slate  Water  Bill  that  ha-  jiiM  Ihvu  ratilie.l  hy  the 
people.  This  latter  piere  of  (onstrneti\e  le;,'islation,  to- 
L'l'ther  with  the  trainiiiir  of  tiie  amuially  increasing'  hody 
iif  yoniiu'  entrineers  consecrated  to  the  task  of  anielioral- 
iM<r  the  eonditioii  (d'  mankind,  is  work  well  worth  doin<r 
and  has  hecii  well  done. 

In  hestowinj;  upon  Charles  David  Mar\  the  hif,diest 
honor  within  the  jrift  of  the  Eiiifineeriii!,'  jirofcssion  in 
till  riiifed  States,  the  .\mericaii  Society  of  Civil  VjU<x'\- 
iieers  is  ]>lacinii'  the  seal  of  its  recogiiition  upon  one  in 
every  .sense  entirely  worthy  to  receive  it.  TTonor  is  iriveii 
.ind  honor  conferred. 

Jolhira  A.  Braslheair'p  Fff-esideirat  of 

tlhe  Ammericsiira  Society  of 

MeclhvairaBcaS  lEira^niraees's 

Ry  Wm.  Lrcii'.N'  ScAin:" 

Joliii  Alfred  Brasiiear  is  a  noteworthy  example  of  tlie 
host  American  type,  which  harmoniously  unites  practical 
ability,  inventive  fjenius  and  intense  activity  in  varied 
liut  definite  directions  with  liijrh  ideals  and  warm  sym- 
pathy for  all  forms  and  conditions  of  human  life,  as  well 
as  for  art  and  nature. 

Born  at  Brownsville,  Pa.,  in  IS  10,  he  attended  tlie 
public  schools,  and  learned  the  pattern  and  machinist 
trades,  at  a  time  when  steamboat-building  was  an  im- 
portant industry  on  the  Monongaliela  River.  Later,  he 
became  diief  millwright  of  one  of  the  early  rolling  mills 
of  Pittsburgh.  The  effect  of  this  admirable  training 
in  ''quickly  applied  mechanics"  he  shows  today  in  solv- 
ing new  and  une.xpected  problems  constantly  arising  at 
his  physical  instrument  works,  as  well  as  in  the  woods 
and  on  the  waters  of  his  summer  home,  and  especially 
on  the  lecture  platform,  where  his  experiments  are  power- 
ful adjuncts  to  his  convincing  eloquence  and  attractive 
])ersonality. 

Ilis  natural  bent  toward  astronomy  and  science  in 
ireneral  was  manifested  in  early  manhood  by  his  mak- 
ing a  telescope  in  the  evenings  Avhich  followed  the  hard 
daily  work  of  the  nn'll.  and  using  the  instrument  for 
celestial  observations  in  spite  of  the  very  discouraging 
atmospheric  and  industrial  conditions  of  the  neighbor- 
hood. 

This  "side-work,"  however,  finally  led  to  an  enlarged 
( ircle  of  friends,  among  whom  was  the  late  Prof.  Laugley, 
then  Director  of  the  Allegheny  Observatory,  and  to  the 
foundation  of  the  now  famous  shops  on  the  northern  hills 
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of  Pitlsburgli.  Th«w  workw.  under  the  able  manage- 
ment of  Ilis  son-in-law,  .Jaiiies  It.  McDowell,  and  the  ad- 
jacent liome,  prcKided  over  for  many  years  by  Dr.  lira- 
shear's  devoted  wife,  soon  became  the  Mr!cca  of  viHJtorn 
from  all  ranks  and  pursuits  of  life — of  scicntlHts  Heek- 
ing  advice  and  inslruments,  and  especially  of  that  miiii- 
eroiis  body  of  iiiiHguided,  wouhl-lw  inventors  who  conHUine 
much  of  Dr.  Hrashear's  \aliiabli'  time,  but  always  find 
in  him  a  sympatlietic  lislmer  and  friendly  advi.sor. 

Not  far  from  his  home  and  works  stands  tin;  new 
Allegheny  Observatory  with  its  reniarkabl(!  .■iO-jiKJi  Thaw 
Uefractor,  its  Keeler  Memorial  Uelhfctor,  and  13-inch 
refractor  that  Langley  ami  Keeler  used,  but  which  is 
now  devoted  to  Ihe  free  instruction  and  inspiration  (if  the 
|ieo)de-  due  largely  to  the  eH'oits  of  Dr.  I'lrashear,  win; 
has  been  for  many  years  a  Truste(!  of  the  lliiiv(;rsity  of 
Pittsburgh  and  Chairman  of  its  Allegh(;iiy  Observatory 
Committee. 

Also  a  Trustee  of  Carnegi"'  Institute  and  a  member, 
since  its  inception,  of  the  (!iiMiniitlcc  in  charge  of 
the  Carnegie  Institute!  of  Technulouy.  hr  has  been  close!}' 
identified  with  the  rapid  growth  and  increasing  useful- 
ness of  these  iiist it ntions. 

As  Chairman  of  tlie  Ivlucalinnal  l''uiid  Commission, 
lie  has  devoted  much  time  and  thought  to  successfully 
ap|)lying  the  im  nme  of  an  anonymous  gift,  made  through 
him,  to  the  puiilic,  of  a  quarter  of  a  million  dollars  for 
increasing  the  cfTiciency  of  the  public  schools  of  Alle- 
gheny County.  In  fact  there  are  but  few  important 
movements  for  civic  betterment  in  Pittsburgh  to  which 
he  has  not  lent  his  aid  and  inspiration.  TTis  abiding 
love  of  music  and  of  the  beautiful  in  art  and  nature 
is  striking  proof  that  .scientific  and  mechanical  pursuits, 
long  conlinued,  do  not,  as  has  been  asserted,  necessarily 
tend  to  atrophy  the  aesthetic  faculties,  but  may,  on  the 
contrary,  help  to  keep  them  active  and  normal. 

Tie  has  received  elections  to  many  learned  societies 
and  numerous  honorary  degrees;  but  he  cares  little  for 
these  except  as  they  indicate  personal  appreciation  of 
and  sympathy  for  his  constant  aim  to  make  human  life 
])ettcr,  happier  and  more  complete. 

Ps'esndleEatt  Assaos'lcsiifa    EEastta= 

ft^^©  of  Mnsasia^  IEimga3me(S2=s 

By   F.  W.  IiiEDKij." 

The  new  President  of  the  American  Institute  of  Min- 
ing Engineers,  Williani  Lawrence  Saunders,  son  of  \\"ii- 
liam  Trebell  Saunders,  D.D.,  and  Eliza  (Morton)  Saun- 
ders, was  born  Nov.  1,  1856,  at  Columbus,  Ga.  His  boy- 
hood was  spent  partly  at  Apalachicola  and  partly  at  Key 
West,  Fla.,  where  his  father  had  parishes  in  .succession. 

The  son  received  his  technical  education  at  the  Univer- 
sity of  Pennsylvania,  graduating  with  many  honors  from 
the  Mining  Engineering  Department  in  1876.  In  1911 
his  Alma  Mater  conferred  on  him  the  degree  of  Doctor  of 
Science. 

Mr.  Saunders  vas  first  called  to  important  engineering 
work  iu  1878  by  the  Xational  Storage  Co.  of  Communi- 
paw,  X.  J.,  whore  he  had  charge  of  the  soundings  for  the 
Black  Tom  improvements.    Later  he  supervised  the  build- 
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ing  of  warehouses  and  docks,  also  the  dredging  ol'  slips 
and  the  ship  channel  to  deep  water.  In  the  ship  channel 
he  met  a  difficult  engineering  problem.  For  almost  its 
whole  length  it  crossed  a  reef  of  exceeding  hardness  over- 
laid with  gravel  and  hard-pan.  Drilling  this  material 
with  rock  drills  in  oi)en  water  was  tedious  and  expensive. 
The  principal  trouble  was  the  blocking  of  the  holes  with 
gravel  and  chippings  from  the  drills.  Mr.  Saunders  de- 
vised and  patented  ai)paratus  which  overcame  this  dirti- 
cultj'.  It  consisted  primarily  of  a  telescoping  tube  sur- 
rounding the  drill  and  resting  at  the  bottom  on  the  rock; 
and,  secondarily,  of  two  jets  of  water  pumped  so  as  to 
clear  the  bottom  of  tiie  drill  hole  and  to  eject  the  cut- 
tings of  the  drill  from  the  side  outlet  in  the  inclosing 
tube.  This  apparatus  proved  a  complete  success  and  it 
has  been  adopted  in  most  subaqueous  operations  of  mag- 
nitude since  that  time. 

Mr.  Saunders'  success  at  Black  Tom  secured  for  him 
his  appointment  as  engineer  of  the  Ingersoll  Rock  Drill 
Co.  in  1881.  Ilis  first  work  with  the  new  company  was 
the  adaptation  of  the  rock  drill  to  stone  channeling  ma- 
chinery. He  went  to  the  marble  quarries  of  Vermont  and 
there  built,  tried  out  and  perfected  the  Inger.soll  track 
fhanneler.  Afterward  he  invented  the  Ingersoll  gadder, 
the  bar  channeler  and  machines  for  sawing  and  cutting 
stone ;  also  a  coal-mining  machine  or  coal  cutter,  a  quarry 
bar  and  a  method  of  driving  tunnels  by  means  of  a  radial 
stone  cutter. 

In  all  between  the  years  188:5  and  1889  he  took  out 
fifteen  patents  on  inventions  for  excavating  rock,  mining 
coal  and  driving  tunnels.  In  1892  he  patented  an  air 
reheater  and  in  1898  an  air  lift  pump. 

After  tlie  ])urchase  of  the  Ingersoll  Rock  Drill  Co. 
by  the  Sergeant  interests  in  1887,  Mr.  Saunders  became 
Secretary  and  Engineer  of  the  Inger.soll-Sergeant  Drill 
Co.  A  dozen  years  later  he  became  Vice-President,  and 
on  Mar.  24,  1904,  was  elected  to  the  Presidency. 

In  -May,  1905,  the  Ingersoll-Sergeant  Drill  Co.  and  the 
Rand  Drill  Co.  were  merged  and  became  the  Ingersoll- 
Rand  Co.  Mr.  Saunders  was  nmde  president  of  the  new 
corporation  and  retained  that  office  until  April,  1913, 
when  he  was  elected  Chairman  of  tlic  Board  of  Directors. 

An  interesting  history  might  be  written  of  the  begin- 
nings and  growth  of  that  department  of  mining  and  in- 
dustrial machinery'  to  which  Mr.  Saunders  has  given  his 
life,  starting  with  the  rock  drill  to  which  Simon  Inger.soll, 
Burleigh,  the  (Jithens  i)rothers  and  Sergeant  in  turn  made 
important  contributions,  followed  liy  its  adjiuict,  the  re- 
ciprocating steam-driven  air  compressor,  and  passing  on 
by  many  stages  through  a  long  list  of  complex  and  highly 
technical  machines  and  tools  in   bewildering  \aricty. 

Doubtless  his  greatest  work  has  been  to  build  u|i,  in  co- 
operation with  others,  the  intensely  active,  \iiilc  and  pro- 
ductive organization  which  lit;  heads  and  wbirh  [nobiiliiy 
has  done  more  than  all  other  kindred  agencies  coinl)ineil 
to  help  the  mining  engineer  and  the  constructor  to  do  his 
work  qui<kly  and  ciieaply  and  well.  And  it  is  not  detract- 
ing from  the  credit  lor  the  early  u|ilmilding  wliicli  is  due 
to  that  captain  of  (inance  and  commerce,  \V.  R.  (trace, 
nor  from  that  due  the  other  bright  minds  in  this  excep- 
tionally able  organization  to  deelare  that  as  a  diviner  of 
the  future  needs  of  the  industry,  as  a  prophet  of  the  value 
of  an  invention,  as  a  leader  of  a  sales  organization  an('  as 
a  negotiator  in  large  matters,  William  L.  Sauiulers  has 
no  equal  in  bis  spliere  today. 


Mr.  Saunders  is  a  member  of  the  Amerii-an  Society  of 
Civil  Engineers,  American  Society  of  ^lechanical  Engi- 
neers, New  York  Southern  Society,  New  York  Chamber  of 
Commerce,  New  Jersey  State  Chamber  of  Commerce, 
Mining  &  Metallurgical  Society  of  America,  and  Amer- 
ican Iron  &  Steel  Institute. 

Besides  the  Presidency  of  the  American  In.stitute  of 
Alining  Engineers,  he  is  President  of  the  New  York 
Machinery  Club. Chairman  of  the  New  York  Welfare  Com- 
mittee of  the  National  Civic  Federation,  Chairman  of  the 
.Merchant  Marine  Committee  of  the  National  Foreign 
Trade  Council,  Director  of  India  Iltmse,  Director  of  the 
International  Harvester  Co.  and  President  of  the  In- 
ternational Harvester  Corporation  of  New  Jersey.  He 
was  appointed  a  member  of  the  New  Jersey  Harbor  Com- 
mission two  years  ago. 

.Mr.  Saunders  has  written  many  papers  and  books  on 
rock  drilling,  compre.ssed  air  and  tunneling,  and  is  editor 
and  publisher  of  Compressed  Air  Ma</azi>ic. 

Devoted  to  many  friends  who  in  turn  are  devoted  to 
him,  of  ri])e  experience,  of  superabundant  energ}%  of  an 
enthusiastic  temperament  controlled  by  reason,  possessing 
a  tender  heart  and  a  keen  sense  of  justice  and  honor, 
William  L.  Saunders  is  doing  yeoman  service  in  many 
industrial,  economic  and  uj)Iifting  movements  of  the 
hour. 


Fatial  MartyEa  ILaiacoliaB  Fresadleirat 

ts'ical  lEEagaimeers 
By  Chas.  F.  Si'OTT* 

A  sketch  of  the  president  of  a  national  engineering  so- 
ciety presents  the  personality  of  a  man  who  has  reached 
a  position  of  distiiu-tion,  and  it  is  also  significant  in  in- 
dicating something  of  the  type  and  characteristics  of  the 
organization  which  has  chosen  him  as  its  leading  repre- 
sentative. A  comparison  of  the  ages  of  the  last  twelve 
presidents  of  several  of  the  mitional  ezigineering  societies 
reveals  .some  significant  differences.  The  average  in  Civil 
Engineering  is  (iO ;  in  ilechanical  Engineering,  56 ;  in 
Electrical  Engineering,  44.  Furthermore  only  two  Presi- 
dents of  the  Civil  Engineers  have  been  less  than  50  years 
old;  no  Mechanical  Engineer  President  has  been  less  than 
50  ;  while,  on  the  i)ther  hand,  only  one  Electrical  Engineer 
President  has  been  more  than  17,  and  one  (tiie  writer) 
was  under  40. 

If,  instead  of  total  age,  we  compare  the  length  of  years 
in  active  engineering  serviie,  beginning  at,  .say,  the  age  of 
',.'5  or  30,  the  differences  arc  still  nu)re  striking.  Never- 
theless the  progress  in  electriial-engineering  develo])- 
ment  has  been  so  rapid  that  Mr.  Lincoln,  who.se  age  cor- 
responds to  the  average  of  the  electrical  presidents,  began 
his  engineering  work  when  the  electrii-  railway  was  just 
beginning  to  make  serious  inroads  upon  the  horse  car; 
and  he  has  been  in  personal  touch  with  jwwer  transmission 
from  the  days  of  its  infancy. 

In  its  earlier  years,  electrical  engineering  hail  very 
lew  men  with  experience,  except  in  telegraphy.  Engi- 
neering eduiation  of  any  kiiul  was  very  meager,  and  elec- 
trical courses  were  just  being  established.     The  magnifi- 
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(I'lil  itmiiccr  work  nl'  (lie  curly  loaders  (li^playi'd  iniliatiM', 
M'sminrriiliii'ss  ami  <()nra;,'c,  Iml  it  was  work  in  llu*  dark. 
Tlu'V  had  ti>  assuiiif  or  Id  ;;ui'ss  or  lo  liiid  uiil  iiy  <(»slly  I'V- 
|M'rii-tir<'  till'  tliiii;:s  uliii'li  iiitw  lill  tin-  liaiidlniiiks.  In 
niitri'  iciiiil  \cars  tin-  j,'radiiati's  ol'  i'ii;;iin'rriii;,'  scIhmiIs 
lia\r  iiiiiir  to  llic  rnuit.  mill  most  of  tin-  lar;,'cr  ami  iicwrr 
|irolilrms  liaM-  lalliii  In  llicm.  Mint  rind  l'!ii>;im'i'riii;i 
lia-  advamcd  so  rapidly  tlial  it  is  iiiiii|iir  in  tlir  ilian;;r 
ill  its  li-adi'isliip.  Yiiniii;  inni  coiiif  to  llw  IrcHit.  ( H'  llu- 
twflvf  ri'tcnt  jirfsidi'iils  of  tin-  Aiiu'rican  In.-titiili'  of 
KliTtriial  Kiiu'im'rrs.  nearly  all  are  ;,'radiiales  in  eiij,'i- 
iiceriii!,'  roiiivex  of  tc,  linieal  scliools,  while  most  of  the 
presidents  of  the  other  siuieties  had  passed  the  stildi-nt 
aire   hefdie    the   development    of    the    modern    eiiiiinei'riiiL: 

srhool. 

Paul  Martyii  hiiitoln.  President  of  the  American  Iiisii- 
tiite  of  Kleetrieal  Kn^rineers,  was  horn  in  IS^O  at  N'or- 
wond.  Miili.  I'i^  fathe'-.  a  (".nuneuational  minister,  soon 
moved  to  Illinois  and  i.iler  to  Oliio.  l''rom  the  a.i;e  of  ten 
the  hoy  lived  on  his  u'randfalhei's  farm  near  l*aines\  ille, 
Ohio,  where  he  attended  scjiool.  lie  then  spent  one  year 
in  the  classical  course  at  Adelhert  (!olle<re  hefore  cnteriin,' 
the  Ohio  State  University,  where  he  spent  three  years. 
Liradiiatinij:  in  1SI)>*.  .\  few  montiis  hefore  j^raduation 
he  took  a  jKisition  with  the  Short  Klectrie  Co.,  of  ('le\i'- 
laml.  Duriny;  the  latter  ])art  of  the  year  he  was  sent  hy 
the  company,  as  its  ens^Miieer.  to  an  elertri, -railway  instal- 
lation at  IJraddock,  near  l'ittsl)iirL:li.  The  system  wa-  op- 
crated  hy  a  helt-dri\en  dynamo  similar  in  type  to  the 
well  known  Rrush  arc  machine;  tiie  cajiacity  was  aiiout 
100  kilowatts;  there  were  thri'c  or  four  cars  iisinu'  motors 
with  (I'ramme  rinjr  armatures. 

In  a  short  time  he  joined  the  West ini; he uisc  Coinpany 
in  I'ittshurirli  us  a  road-trouiilc  man.  his  duties  hrinu  to 
investijjfate  dilliculties  with  the  operation  of  a]i|)Mratus 
after  its  installation.  .\  lilth'  later  iiis  work  was  in  tin 
testin_2;  room  in  coinu'ction  with  the  develo])meiit  and 
testing  of  a])paratus  for  the  Xiagara  Falls  Power  Co. 
One  incident  was  tlie  operation  of  a  rotary  converter  for 
derivinjr  direct  current  from  alternating  current.  This 
was  .something  com])aratively  new,  and  the  exjierts  and  ad- 
visers of  the  jiower  conijiany  witnessed  the  test,  wliicli 
was  a  factor  in  determining  whether  direct  current  or 
alternating  current  should  i)e  adopted  hy  the  company. 
Alternating  current  was  officially  determined  upon  in 
189:3.  The  i-outract  for  generating  ap])aratus  was  placed 
with  the  Westiughouse  Company,  and  in  March,  1895, 
.Mr.  Lincoln  went  to  Xiaijfara  Falls  with  the  first  5000- 
lip.  generator  and  assisted  in  its  erection.  lie  hecanie 
Electrical  .Superintendent  of  the  power  company,  which 
began  operation  Aug.  2(\  1895.  Former  alternators  in 
this  country  did  not  e.xceed  1000  hp.  in  capacity;  alter- 
nating current  was  used  almo.st  e.\clusively  for  lighting; 
the  employment  of  electricity  for  power  purposes  on  a 
large  scale  had  scarcely  heen  undertaken,  so  that  the 
Niagara  project  in  its  initial  installation  of  15,000  hp.  and 
its  contemplated  extension  to  50,000  hp.  or  more  was  a 
tremendous  forward  step. 

The  problem  of  generating,  of  contrglling  by  means  of 
.switches,  circuit-breakers  fuses,  and  the  like,  quantities 
of  power  far  exceeding  prior  experience;  the  distribution 
of  these  large  amounts  of  power  and  their  employment 
locally  in  large  quantity  for  various  electro-chemical  and 
dlied  industries  which  were  springing  up  under  the  favor- 
ing conditions  of  cheap  electric   power;    the   project   of 


Inin-mitting  power  to  Knlfalo.  25  milcK  away,  on  a  scnle 

far  e\c ling  anything    that    liiid    been    accomplished    in 

tiiiiisniissioii    -all    these   things  contributed    to    make   the 

plant  of  the   N'iagiira    Palls  (!oiiipiiiiy  a   pioi r  jibint    in 

which  problems  of  a  new  order  were  encountered  and 
wliii  h  called  for  an  intelligence  and  an  initiative,  a  readi- 
ness to  meet  e|ner;'e|liies  and  to  overcome  diHicllltil.'H 
which  threw  a  great  luinlen  of  responsibility  upon  the  e|ec- 

tlicai    -llpeniilelideiit    of    I  he    plant.       The    slIeeesH    of    this 

plaiil  put  eli'iti'iial  power  ;.'eiier;il ion  and  transmission 
upon  ji  new  fooling.  It  established  practices  and  stand- 
aid-;  It  was  the  starting'  point  lor  new  developments. 

In  thi-  rare  sehool  of  e\perieiiei'  \l  r.  LiiHuIn  hnil  the 
foiiiidiilioii--  for  bis  engineering  eai'eer  in  the  L'<'neial  ion 
ami  transmission  of  power.  .Sbortlv  after  the  iiiaii;:uiii- 
tion  of  tile  transmission  service  to  Uiiiralo  in  I'.HIl.  he 
returned  |o  thi'  W'estingiioiise  Company  at  Pilt-hiiiLdi. 
where  he  has  been  eoniieeled  with  the  I'ini'ii liic  de- 
partment and  for  a  iiiiinher  <if  veai's  ha-  lieen  the  lead- 
ing e\|iert  of  the  (oinpany  in  powei'  transmission.  Jii 
a  sense,  Mr.  Liiieoln  has  heen  a  specialist;  hi'  may  not 
be  widely  known  to  the  general  piihlie.  An  independent 
consulting  engineer  may,  tln'ough  hi-  iileiil ifieat ion  with 
some  particular  work,  be  widely  known,  although  his  ex- 
pel ieiicc  and  contait  with  all'airs  may  he  far  less  tiian  that 
of  an  engineer  identified  with  a  lai-;e  niamifaetni-iiig  com- 
pany. ,\s  a  matter  of  fact.  Mr.  Liiieuln  in  ihe  en;,n'- 
neering  service  of  the  c()m])any  with  which  he  has  heen 
associated  has  been  called  upon  to  advise  in  lonnection 
with  practically  every  important  transmission  projc,  t  of 
recent  years.  Tie  is  brought  into  consultation  with  the 
engineers  connected  with  laige  plants  and  with  cfinsnlting 
engineers,  and  there  are  few  men  wlio  Jiave  enjoyed  the 
hi'eadtli  of  acquaintance  and  the  ((nilidencc  of  so  hu-jc  a 
iiumher  of  engineers  of  the  country  who  are  ideiitided 
witli  the  largest  electrical  undertakings. 

He  lias  heen  active  in  the  American  Institute  of  Elec- 
trical Engineers,  presenting  numerous  papers,  lie  was  a 
member  of  the  Transmission  Committee,  which  hcran  its 
work  a  dozen  years  ago  and  whicli  by  papers,  reports 
and  discussions  and  published  data  \\illi  regard  to  trans- 
mission work  has  been  a  leading  figure  in  the  cooperation 
between  designers,  engineers  of  manufacturing  com- 
panies and  engineers  of  operating  cojnpanies,  and  wliich 
has  heen  a  prominent  factor  in  transmi.s.sion  develop- 
ments. He  has  been  for  several  years  Chairman  of  the 
Committee  on  Local  Organizations  of  the  Institute.  There 
arc  now  over  .30  sections  located  in  different  cities  and 
over  50  branches  formed  by  students  in  technical  schools. 
In  directing  these  activities  and  in  visiting  many  of  the 
organizations  he  has  come  in  direct  contact  with  the 
leading  and  progressive  mendjers  of  the  Institute  the  coun- 
try over.  Few  men  have  had  more  direct  and  sym])at]ietic 
nnderstanding  of  the  .status,  the  ideas  and  the  plans  of 
the  Institute  members  at  large  than  has  its  present  presi- 
dent. He  is  Professor  of  P^lectrical  Engineering  in  the 
Pniversity  of  Pittsburgh,  directing  its  courses  and  de- 
livering lectures  and  he  is  a  member  of  the  Publication 
Committee  of  the  Electric  Journal. 

Mr.  Lincoln  is  a  positive,  definite  and  original  thinker. 
Those  who  have  heen  intimately  associated  with  him,  as 
well  as  those  whose  acquaintance  is  slight  or  only  through 
his  writings,  have  regard  and  respect  for  his  opinions 
and  for  the  straightforward  and  frank  way  in  which  he 
is  ready  to  express  them. 
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Fraiacis   Clas'S^e   Gs^snafoSe, 

ciefty  of  Civil    lEEi^^iiaeeiPS 

By  G.  \l.  Ci.  Coxw.vv* 

For  the  first  time  since  the  founding  of  the  Canadian 
Society  of  Civil  Engineers  in  1887  has  the  presidency 
been  conferred  upon  an  engineer  primarily  identified 
with  the  development  of  the  great  Pacific  coast  province. 
The  Society  in  electing  as  President,  F.  C.  Gamble,  Chief 
Engineer  of  the  British  Columbia  Department  of  Rail- 
ways, has  honored  itself  as  well  as  conferred  the  highest 
honor  at  its  command. 


^^%^:.i^^^^;^^^^ 


Francis  Clarke  Gami)le  was  horn  in  Toronto  in  1818. 
He  comes  of  that  sturdy  United  Kmpire  loyalist  stock, 
who  remained  faithful  to  the  Hoyalist  cause  during  the 
stirring  events  that  led  uj)  to  tlie  American  Revolution, 
events  which  compelled  so  many  New  England  families 
to  migrate  to  New  iirunswick  as  early  as  the  year  1774. 

Mr.  (land)Ie's  father,  Clarke  Gamble,  K.  C,  was  born 
in  1807,  and  was  a  well  known  barrister  of  Toronto. 
When  the  Rebellion  of  18;{7  i)roke  out  in  r[)per  Can- 
ada, he  served  as  an  otticer  with  tbe  government  forces. 
He  was  a  greatly  respetted  ibaracter  in  Toronto,  and 
at  the  time  ol'  his  deatb  in    1!M)1,  at  the  age  of  !)  I,  was 


•Chief  Kntclneer.  British  Coluinblu  Kleclrli'  Railway  Co.. 
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tlio  oldest  barrister  and  volunteer  in  Canada.  Mr.  Gani- 
lile's  mother,  Harriet  Eliza  Boulton  (ianible,  was  a 
daughter  of  the  Honorable  Henry  John  Boulton  of  Nor- 
folk, England,  and  of  Holland  House.  Toronto,  at  one 
time  Chief  Justice  of  Newfoundland,  and  later  Attorney 
(ieneral  of  the  Province  of  Upper  Caiuula,  as  Ontario 
was  then  called. 

Mr.  Gamble  received  his  education  at  Upper  Canada 
College,  Toronto.  For  a  time  this  was  supplemented  by 
])rivate  tuition,  prior  to  receiving  a  short  course  of  en- 
gineering training  at  the  Rensselaer  Polytechnic  Insti- 
tute. During  his  student  days  lie  was  a  private  in  the 
Queen's  Own  Regiment,  Toronto,  and  was  one  of  the 
Canadian  volunteers  who  routed  tiie  Fenians  at  Ridgeway 
after  O'Neill's  ill-fated  expedition  had  cros.sed  the  Nia- 
gara River  in  18()(). 

At  the  age  of  21  young  Gamble  started  upon  his  event- 
ful career  in  railway  engineering  by  graduating  in  the 
sternest  of  schools — as  a  chainman  on  the  Intercolonial 
Ry.  From  1871  to  1872  he  Avas  an  Assistant  Engineer 
on  the  Great  Western  Ry.  between  Niagara  Falls  and 
Windsor,  Ontario ;  following  this  he  spent  two  years  on 
the  construction  of  the  Prince  Edward  Island  Ry.  as 
Resident  Engineer  for  the  contractor,  returning  again 
to  the  Intercolonial  Ry.  as  an  Assistant  Engineer  in 
1876.  A  year  later  he  entered  the  service  of  the  Quebec, 
^lontreal,  Ottawa  &  Occidental  Ry.  as  Assistant  Engi- 
neer. 

In  1879  he  joined  the  Canadian  Pacific  Ry.  as  First 
Assistant  Engineer  on  Contract  No.  42,  east  of  Wiiuiipeg, 
and  in  1880  saw  his  first  service  in  the  Province  of  Brit- 
ish Columbia,  when  he  was  employed  by  the  Dominion 
Government  as  First  Assistant  Engineer  on  the  Yale- 
Savona  section  of  tlie  Canadian  Pacific  Ry.  About  the 
time  Mr.  Gamble  was  engaged  in  constructing  railways 
in  the  province,  liis  brother,  Capt.  J.  H.  Gamble,  was 
serving  in  the  Afghan  war  under  Sir  Samuel  Browne, 
and  was  present  at  tlie  taking  of  Ali  Musjid. 

In  1880  Mr.  Ciamble  entered  the  service  of  the  Domin- 
ion Department  of  Public  Works  in  British  Columbia 
under  Sir  J.  W.  Trutch,  and  in  1887  was  promoted  to 
be  Resident  Engineer  of  that  Department;  here  he  re- 
mained until  1897,  when  he  resigned  after  17  years' 
service. 

The  Government  of  British  Columbia  appointed  him 
Public  Works  Engineer  for  the  province  in  1898,  a  posi- 
tion which  he  held  until  1910.  During  this  i)eriod,  which 
was  one  of  great  activity  in  the  expansion  of  the  ])rovince, 
Mr.  Gamble  had  the  direction  of  many  great  undertakings, 
sucli  as  harbors,  river  control,  diking,  bridges  and  roads. 
Ill  1910,  when  the  British  Columbia  Government  was 
lending  its  aid  to  the  great  railway  dcvt"loi)ment  of  tlie 
province,  which  included  about  2001)  miles  of  new  rail- 
way under  provincial  control.  Mi',  (iamble's  long  experi- 
ence and  sound  judgment,  as  well  as  iiis  great  engineer- 
ing skill,  led  him  to  be  chosen  to  lill  the  ))osition  of 
Chief  Engineer  of  tlie  Department  of  Railways,  a  post 
demanding  not  only  a  high  order  of  engineering  al)ility, 
but  a  deep  knowiedge  of  men  and  affairs.  His  tine  in- 
tegrity of  piiri>ose  has  made  him  one  upon  whom  the 
government  and  jtioviiue  ])lace  absolute  reliance. 

It  is  not  possiiile  in  a  limited  space  to  do  more  than 
sketch  the  barest  oiitliiu's  of  a  bu.sy  life,  but  no  engineer 
has  ever  brought  to  his  calling  a  deeper  devotion  to  its 
truest    interests   than    the    new    President.     The    British 
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Coliiiiilna  nKMiiliiTs  (if  till'  SdcicIv  liiivc  liiiikt'il  to  liim  ii> 
tlu'ir  wisest  coimsflor,  iir.il  in  his  cmlcavor  to  raise  llic 
>tHtus  (if  the  (<ii;;iiu'(>i'  in  the  |ini\iii('c  he  liiis  siipiiorii'd 
with  ciUTjiv  I'ViTV  cITort  llial  Ims  ln'cii  made  ((•  advaiKc 
llu"  |)n)s|u'rilv  nf  tlu-  profession. 

He  lielieves  that  eii^iiiieers  should  lake  a  {greater  part 
III  piililic  iiirairs,  and  he  has  always  f(>arlessly  chaiiipioiKMl 
their  cause.  In  Victoria,  liis  lioiiie,  he  has  ;;allu're(l  llie 
i'ii<;iii*>ers  yonni;  and  (dd  aniiiiid  him,  and  as  ciiairnian 
during  recent  vcars  (d'  the  local  hraiich  of  tlu;  Society, 
he  has  heen  inslniinental  in  raisinj^  the  Society's  stains 
in  the  West  to  a  imsitioii  it  has  never  lieforo  attained. 
\t  all  times  he  has  advocated  a  hij^h  plane  of  professional 
I  lilies,  and  his  election  to  the  President's  ciiair  is  happily 
iiuncideiit  with  the  movement  for  the  introduction  lA  a 
new  code  of  ethics  for  the  memhers. 

In  coi)|ieration  with  the  Vancouver  hranch  of  the  So- 
ciety, Mr.  (iiimhle  has  heen  acti\e  in  hrin^iiif,'  the  siih- 
jeet  of  the  engineers'  training  and  the  cuialificatioiis  of 
corporate  memliership  in  the  Society  lieforc  the  Pro- 
vincial Parliament,  with  the  result  that  the  local  hraiiches 
are  assured  at  all  times  of  the  hearty  sympathy  of  the 
government. 

A  large-hearted,  generous  man,  dillidcul  and  modest, 
who.se  life  hoth  jirivate  and  ])ul)Iic  is  -worthy  of  emula- 
tion, ^!r.  (Jand)lc  is  deserving  of  every  lionor  his  pro- 
:e.s.sioual  brethren  could  i)cst()w  upon  him. 

Mr.  (ianihle  has  heen  a  member  of  the  Institution  of 
rivil  Engineers  of  Great  Britain  since  18!M,  and  was 
elected  a  member  of  the  American  Society  of  Civil  Engi- 
neers in  the  same  ycai.  He  is  also  a  meml)cr  of  tlic 
.Vmerican  Hailway  Engineering  Association. 

Mr.  (Janihle  married  in  1876  Sarah  Eleanor,  daugiitcr 
of  William  Ewan  Clark,  a  former  member  of  the  Legis- 
lature (d"  Prince  Edward  Island.  ]\Irs.  Gamble  died  in 
1887  leaving  one  son,  Clark,  who  is  following  his  father's 
footsteps,  not  only  in  adopting  the  same  profession,  l)ut 
iiy  offering  his  services  as  a  loyal  Canadian  during  the 
Boer  war  in  IS!)!),  Mhere  he  took  part  in  active  cam- 
]taigning  until  invalided  liome. 


ed  Conies' 


The  announiemcnt  of  the  plans  to  ii.«e  electric  propul- 
Mon  (steam  turbines,  alternating-current  generators  and 
induction  motors)  on  the  new  battleship  "California" 
(see  Enoixkkrixg  Xi:\vs,  Dec.  10,  19U,  p.  1190),  on  ac- 
count of  the  success  of  the  "Jupiter,"  has  aroused  intere.st 
in  the  jierformanee  of  that  collier.  The  following  details 
of  the  operation  and  early  trials  arc  from  a  paper  by 
Lieut.  S.  M.  Robinson,  U.  S.  N.,  before  the  Society  of 
Xaval  Architects  and  Marine  Engineers,  Dec.  11,  1914. 

The  plans  for  this  vessel  were  described  in  Enginkeu- 
IXG  Xkws,  Sept.  12,  1912,  and  it  is  sufficient  to  recall 
here  that  the  "Jupiter"  is  a  twin-screw  single-deck  14- 
knot  vessel,  of  l!),;jOO  tons  displacement  at  27  ft.  8V^  in. 
draft.  The  overall  length  is  512  ft.  21/2  in.  and 
the  extreme  lieani  is  65  ft.  3  in.  There  are  three  double- 
ended  Scotch  boilers  with  forced  draft,  the  incoming  air 
passing  through  the  motors  and  generators  for  preheating. 
The  mangane.«e-bronze  propellers  (designed  by  Capt.  C. 
W.  Dyson,  H.  S.  X.)  have  a  diameter  of  15  ft.  1 1  j V  '"• 


juid  a  pitch  of  II  fl.  5,'„  in.  They  give  Ihc  \c.~>e|  Ihu 
same  Hpeed  uk  HiHter  ships  on  from  ;too  to  800  less  iiorse- 
power. 

'I'he  niniii  propelling  inachinery  consist  of  a  nine- 
stage  Ciirlis  tiirhine  (  l!)90  r.|i.m.  normal),  a  Iwo-poh- 
three-phase  generator,  two  36-pole  induction  motors,  two 
water-cooleil  rheostats  and  one  inaiii  switchboard.  Th<.' 
generator  and  inolors  serve  solely  as  a  rediK  lion  gear,  and 
all  speed  changes  are  made  by  changing  the  turbine  sp(;ed. 
There  is  hut  one  normal  cruising  speed — the  maximum. 
Uesislance  is  n.sed  in  the  motor-rotor  circuit  in  manen 
vering,  where  much  reversing  might  be  e.xjiecteil,  and  on 
signal  to  hack  while  at  cruising  speed. 

lOXTHACT.S    KKOM   TItlAL   DATA:    I'.   .S.   .S.      jri'lTKIl' 

Date    2/l\-\\  2/\H-\i 

I  Xiriition,    huui'8     4S  24 

.Speed,  knots    M.'JO  10.01 

Turbine  Hleam   prcHsure,   lb.  Bq.ln...  ItiS   4  180.6 

V.KiMini.   Ill 2li.2  28. .5 

Turbine,     r.p.in 2, ISO  1.410 

Temp,   niiiln   InJ.   water 55°  F.  55°  K. 

Temp,    feed    water 191. 9°F.  215. 9°P. 

Volts.    Kcnerator    2,581  1,524 

AinpH..    generator    1.480  808 

Kw..    starboard    motor 2,692.7  712.5 

Kw.,    i)ort    motor 2,83.3.1  751.3 

Water   consumption: 

Total,   lb.    per   hr Ili,"..7(i4  40,or,fi 

Turblii.'.    lb.   per   hr 83.552  24,820 

IJuar.   turbine  rate,   lb.   per   hp 13  15 

Actual  turbine  rate,  lb.  per  hp. ...  11.7  12.3 
Coal   consumption    (New    River   and 
CJeorKe's  Creek) : 

Total,  lb.  per  hr ll.lioo  5,050 

Pounds   per    shaft    hi) 1.7  2.5 

Knots    i)er    ton   coal 2.82  4.43 

GENERAL   PERFORMANCE 

The  "Jupiter"  has  been  in  commission  over  a  year  and  a 
half.  During  that  time  she  has  conducted  two  official  trials 
and  has  carried  on  the  usual  routine  work  of  a  navy  collier. 
She  has  steamed  about  14.000  miles  and  has  been  handled  a 
great  deal  around  docks,  in  narrow  channels,  and  other  places 
where  a  great  deal  of  engine  handling  was  reciulred.  About 
one-half  of  the  steaming  has  been  done  in  the  tropics  with 
circulating  water  over  80°  P.  and  with  correspondingly  poor 
vacuum,  so  that  the  economy  of  the  ship  is  known  under  all 
conditions.  The  fuel  economy  has  proved  to  be  excellent, 
being,  on  the  average,  about  25%  better  than  the  best  of  her 
sister  colliers. 

During  the  whole  period  of  commission,  two  repairs  have 
been  made  to  the  main  engine.  The  first  was  to  reblade  the 
first  stage  of  the  turbine.  This  work  was  done  entirely  by  the 
ship's  mechanics.  The  accident  was  in  no  way  peculiar  to  the 
electric  drive,  as  It  might  very  well  have  happened  to  any 
other  engine.  The  other  repair  was  to  replace  one  of  the  porce- 
lain cylinders  which  carry  the  resistances.  This  was  done 
by  two  machinists  in  about  two  hours.  The  amount  of  work 
e.xpended  In  keeping  the  equipment  in  condition  has  been  very 
small.  .Vfter  a.  run.  the  turbine  clearances  are  taken  and  the 
motor  clearances  are  checked.  (There  has  been  no  change  in 
either.)  Before  getting  under  way  the  holding-down  bolts, 
•  he  slip  rings,  all  Insulators,  all  connections,  and  the  oil 
\  itch  boxes  are  examined,  and  the  goveinor  control-valve 
springs  are  tested.  After  starting  the  turbine,  the  emer- 
gency trip  is  tested.  In  port  the  oil  pump  is  run  once  a  week 
and  the  motor  shafts  are  jacked  daily. 

In  operation  the  "Jupiter's"  drive  has  been  highly  satis- 
factory. There  has  been  only  one  time  that  anything  has 
happened  during  the  handling  of  the  motors,  and  that  was 
the  tripping  out  of  an  exciter.  The  lighting  set  was  Imme- 
diately put  on  for  exciting,  and  the  motors  were  ready  to  use 
again   in  about  1 V4   minutes. 

The  handiness  of  the  drive  has  been  proved  more  than 
once;  the  ship  has  been  handled  a  great  deal  In  n.irrow  waters 
and  around  docks.  She  steers  very  badly  at  times  and  the 
quick  response  of  the  engines  has  more  than  once  helped  In 
getting  out  of  difflculties.  The  ability  of  the  turbine  to  stand 
severe  abuse  from  water  has  been  demonstrated  several  times. 
There  is  no  separator  on  the  main  steam  line,  and  several 
times  the  boilers  have  primed  and  carried  considerable  water 
over  Into  the  turbine.  There  was  an  increase  in  the  first- 
stage  pressure  and  .-i  rattle  in  the  casing  as  the  water  was 
hurled  through  at  a  high  rate  of  speed,  but  the  turbine  blad- 
ing showed  no  bad  effects. 

The  backing  qualities  of  the  drive  has  proved  to  be  all 
that  could  be  desired:  if  the  ship  is  cruising  with  the  resist- 
ances in,  the  time  taken  for  reversing  is  practically  nothing 
at  all:  if  the  resistances  arc  out,  it  takes  a  few  seconds — not 
more  than   three. 
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A  notable  piece  of  rush  buikling  coustruction  work  was 
carried  out  in  Cleveland  durinj;:  the  last  month.  In  seven- 
teen days  a  brick-wall  buihling  i)(»x"2()"3  ft.  in  plan,  one 
story  high  with  two  monitors,  was  l)nilt  for  the  Willard 


chaiiics  under  part  of  the  tent  (the  part  not  raised,  at  the 
left  of  Fig.  1).  The  space  under  tlie  tent  was  heated  by 
steam  l)rought  from  the  power  plant.  Heating  pipes  were 
placed  along  the  inside  of  the  walls  of  the  building  and 
through  its  center.  Fig.  2  shows  the  lieating  pipes  along 
tile  center  line  of  the  building. 

During  part  of  the  time  of  construction  the  weather 


Fig.  1.    BuiLDixG  a  Shop  uxdkr  a  Tent 


Storage  Battery  Co.  by  Gaylord  W.  Feaga  Co.,  construc- 
tion engineers. 

The  building  is  ])arl  of  a  new  plant  under  construction 
in  an  outlying  district.  A  rush  of  orders,  topped  off  by 
a  fire  which  destroyed  l)art  of  the  old  plant  downtown, 
made  it  necessary  to  hurry  the  work  on  the  new  i)lant  to 
be  in  shape  for  work  as  soon  as  possible.  Three  buililings 
had  already  been  com])lcted  at  tiie  new  location,  incluiling 
the  power  ]Aiiu\  (sec  its  stack  above  the  tent  in  Fig.  1). 
The  building  shown  covered  by  a  tent  had  to  be  rushed. 
Excavation  for  foundations  was  begun  on  Jan.  10.  The 
contract  called  for  the  building  to  be  ready  for  occupancy 
not  later  than  Feb.  1  and  rtvpiired  the  contractor  to  guar- 
antee the  ma.sonry  work  against  the  elTects  of  freezing. 
On  Jan.  17  the  building  was  turned  over  to  its  owners. 

The  work  wa.s  done  under  shelter  of  a  tent  l()0x;$5()  ft. 
with  l(»-ft.  sidcwalis.  It  is  understood  that  ttie  contractor 
pairl  !|il<KK)  for  the  u.se  of  the  tent  for  .id  day.s,  the  tent 
company  putting  tiie  tent  up,  raising  it  several  feel  after 
the  first  stage  of  the  work,  and  rcnuiving  it,  besides  carry- 
ing the  risk  of  danuige.  When  the  lower  lO-ft.  height  of 
the  brickwork  was  being  laid,  the  tent  was  in  its  first 
position,  its  sides  reaching  to  the  ground.  'I'hen  it  was 
raised  to  allow  carrying  up  (he  rest  of  the  height  of  the 
i)uildi[ig. 

A  workshoji  Was  provided  for  carpenters  iihd  oilier  nie- 


ranged  between  0  and  10°  F.  When  the  view  (Fig.  1)  was 
taken  there  was  much  unnieltcd  snow  on  the  roof  of  the 
tent,  although  the  sun  was  shining  and  steam  was  on  in 
the  building. 
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Fifteen   Years'    Wa|(e    Increases 
in  tlrue  Canadian  NortKwest 


A  .-lli;,'lr  ln>i>l  liiif  war-  ll><'i|,  liriii;,'  fasU'licd  to  llir 
ri(i.ss)ii('(('  of  till"  t  nullc  at  A,  low  nioii;;!!  lo  give  <  Icar 
aiKc  at  the  (op  hlicavc     Tlic  ("p  nlicavc,  10  in.  in  dianu'- 
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ly  ongiiinT  of  \\iiini})i'<,',  ;,'i\c.s  an  iiilcrcslinf;  and  valii-      rnd  of  tlif  lift. 
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-tniction    industries — (.>xce])t    the    professional    engineer,  ing  it  from  wedf^inj,^  ajfaiiist  the  guides)  at  the  yard  level 

whose  wage  or  salary  has  doubtless  remained  stationary,  and  on  a  signal  to  the  engineer  was  hoisted  to  the  top, 

5^,  where  the  triggers  swung  over  the  rounded  ends  of  the 


Poor  Cen-fer/ni 
Sboresy 


I'.v    11.    DaCa.maiia* 

In  liic  coiistnicliun  of  the  new  T'oid  aiitomohile  as- 
-cMihiing  plant  in  Cincinnati,  Ohio,  the  ])rol)leni  of  get- 
ting the  reinforcing  steel  up  to  the  dilferent  floors  was 
.-olvcd  very  satisfactorily  by  the  use  of  a  special  hoist. 

A  pit  6.\!)i/2  ft.,  ;  ft.  deep,  was  dug  at  the  side  of  the 
building  most  convenient  to  the  steel  yard.  This  jiit 
was  sheeted  u])  with  2-in.  plank,  suitably  braced  in  place, 
as  shown  in  the  sketch.  Hoist  guides,  built  of  4x4's  fast- 
ened with  l^-in.  bolts  to  a  2.xl2  plank,  were  set  in  the  pit 
at  a  spacing  of  (i  ft.  inside  to  inside  of  the  2.\]2's,  and 
braced  with  2.\(;'s  to  form  a  rigid  section.  They  were 
erected  from  the  bottom  of  the  ])it  u])  to  about  6  ft.  above 
the  level  of  the  floor  to  be  constructed,  and  were  kept  3 
ft.  ()  in.  away  from  the  finished  wall  line  in  order  not  to 
interfere  with  the  wrecking  of  the  lieam  panels  or  the 
bricklaying.  Braces  run  from  the  shores  under  the  floor 
to  the  guides  made  it  unnecessary  to  use  guy  wires.  At 
the  top  a  chute  was  built  down  to  the  floor  on  a  slope  of 
I  on  (i. 

A  hoist  cradle  having  the  same  slo])e  as  the  cliute  was 
fonstnicted  on  4.x4-iu.  runners  and  braced  with  2.\6"s.  The 
important  jiart  of  this  cradle  consisted  of  two  triggers  or 
trips  2  ft.  long  made  of  2i4xi/2-in.  iron,  hinged  to  the 
frames  .so  as  to  slide  up  the  front  face  of  the  guides. 


•3231  Bishop  St.,  Cincinnati.  Ohio. 


rioi.sT  FOK  JxIilXl-ORCIXG-STEKL,  UsED  IX   BUILDIXG  FOUD 

AssEMBLixe  Plant,  Cincinnati,  Ohio 

guides,  automatically   dumping   the   contents   dowm    tlie 
chute  onto  a  platform  on  the  floor. 

The  possibilities  of  this  contrivance  are  ainio.st  unlim- 
ited, since  by  means  of  it  the  inconveniences  of  the  tag 
line  and  the  sling  are  eliminated.  This  applies  especially 
to  the  loading  and  hoisting  of  reinforcing  steel,  decking, 
shores,  braces  and  other  building  materials. 
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Horizoi&ts&l 
ment  o 


By  M.  F.  Sayre* 

It  is  believed  that  the  level  and  transit  adjustment  to 
"make  the  horizontal  cross-hair  pass  through  the  optical 
center  of  the  instrument''  is  not  generally  understood 
nor  adequately  treated  in  textbooks.  The  conditions  are 
sliown,  much  exaggerated,  in  the  accompanying  sketch. 
The  following  is  an  analysis  of  this  adjustment : 

On  the  near  rod  A  is  the  point  sighted.  The  axis  of 
the  telescope  is  OF-^C^,  which  is  assumed  to  pass  through 
the  horizontal  axis  of  the  instrument  0.  The  ray  OA, 
the  apparent  axis  of  the  telescope,  intersects  the  far  rod 
at  B.  If  the  cross-hair  and  telescope  axis  are  in  ad- 
justment, OB  and  Oi\  coincide. 

Assume  that  the  cross-hair  ^^\  is  e  di.staut  from  the 
telescope  axis.  Focus  on  the  near  rod.  The  ray  from  A 
through  F,  the  principal  focus,  will  meet  the  objective 
at  H,.  so  that  WJi^  will  be  parallel  to  OC^.    The  ray 


)id 


DiAGK.VM   iLI.rsTHATIXCi  IIoKIZONTAL  C'KOSS-UaIU 
.Vn.M  ST.MKNT  or  Till-;  ENCilXll-Jt's  Tuansit 

W\HJ<\  j)rolonged  meets  the  far  rod  at  /i\  (neglecting  a 
slight  shifting  duo  to  refocusing). 

Invert  tiie  telescope  and  resight  on  A  ;  tlie  cross-hair 
is  now  on  the  under  side  of  the  telescoi)e  axis,  and  the 
diagram  is  reversed,  the  ray  from  tiie  cross-hair  striking 
the  far  rod  at  li.^.  The  point  B  is  midway  between  the  two 
sights,  in  line  with  OA  (al)out  which  the  telescope  has 
been  rotated),  l)ut  the  telescope  axis  does  not  lie  along 
OAB,  but  along  OF. .('...  The  target  must  b(!  moved  not 
to  B  but  to  i\,  and  the  cross-luiir  thm  a(ljii>tc<!  to  strike 
it. 

By  conipaiing  the  sides  of  similar  t iiiiiii;ic.-  and  com- 
bining, the  following  i'drnuda  may  be  di'Mlupcd  : 


J  +<-• 


S,  -  S, 


or  ap[)roxiniatcly : 


nj'. 


f  +  « 


where  <l  is  one-lialf  the  apparent  discrepancy  on  tlie  I'ar 
rfid. 

Supposing  /  +  c  =  I.I  ft.,  and  N,  the  distance  to  the 
near  rod  =  10  ft.;  the  target  on  the  far  rod  must  be 
moved  pa«t  tlie  midjioint  />'  and  seven  times  as  far  as 
half  the  discrepancy.      Thus,    if    the    first    reading   was 

•IiiHtructor  In  KnKlnccrlriK.  I'nloii  Uiilvci-Hlly,  Schenfi-tiidy, 
N.  Y. 


•5.10  and  the  second  5.02,  the  target  must  be  moved  to 
L.'^O,  and  the  cross-hair  adjusted  to  it.  The  standard 
textbook  instructions  would  have  the  target  set  at  5.06. 
The  full  instructions  should  read  as  follows: 

Set  up  the  transit  at  some  point  where  you  can  get  a  clear 
level  sight  300  ft.  long.  Clamp  the  telescope  in  an  approxi- 
mately level  position,  bubble  erect.  Establish  a  point  on  a 
near  rod,  held  about  10  ft.  from  the  instrument;  then  without 
shifting  the  telescope  except  to  refocus.  set  a  target  on  a  far 
rod.  held  on  a  stake  .300  ft.  distant.  Invert  telescope,  turn  in 
azimuth,  sight  on  the  same  point  on  the  near  rod,  and  check 
on  the  far  rod.  Divide  the  distance,  transit  to  near  rod,  by  the 
value  of  f -I- c  for  your  instrument,  and  multiply  this  ratio  by 
half  the  difference  between  the  two  readings  on  the  far  rod. 
Move  the  target  by  the  amount  of  this  correction,  and  shift 
the  cross-hair  to  agree.  The  movement  is  upward  if  the  sec- 
ond reading  was  the  smaller  of  the  two;  downward  if  the 
larger. 

W. 

By  C.  D.  Norton* 

The  writer  has  used  a  calculating  machine  for  finding 
the  areas  of  large  irregular  cross-sections.  A  simple  ex- 
ample is  shown  below  by  sketch  and  tal)le  computations. 

The  headings  of  Cols.  a.  h  and  c  are  self-explanator\'. 

Col.  d  is  the  algebraic  difference  between  Cols,  h  and  c. 

Col.  c  is  the  product  of  Cols,  a  and  d. 

Col.  /  is  the  algebraic  sum  of  Col.  e  as  shown  on  the 
result  counter  of  the  machine. 

It  will  be  noticed  that  although  the  same  figures  are 
u>cd  in  each  of  the  two  calculations,  the  ju'oducts  are 
entirely  dissimilar,  insuring  a  mathematical  cheek  on 
the  accuracy  of  the  work. 

FIRST  computation  Ol"  AREA 


NuTnor- 

.\lternatc 

alor3 

Denominators 

a 

b 

c 

d 

e 

f 

10  2 

— l.i  0 

14.0 

—29  0 

—295  8 

—295  8 

12  2 

—21   2 

0.0 

—21   2 

—258.64 

—.554  44 

6  8 

—no 

— l.i.O 

4.0 

27.2 

—527.24 

0.0 

11.0 

—21.2 

0  () 

IS. 8 

—11.0 

h.2 

14  0 

11  0 

3!6 

is^fi 

-51^64 

10.8 

0  0 
>f  proilucts. . . 
=  \  sum 

IS.S 

—IS.S 

—203  04 

-714.68 

^, 

—714  68 

Area 

357.34 

CHECK  CO.Ml'LTATION 

Denom- 

.Mt 

'mate 

inators 

Numerators 

a 

b 

c 

d 

e 

f 

0.0 

12.2 

10.8 

1   4 

-1.5.0 

6.8 

10  2 

—.14 

,510 

51  6 

-21  2 

0  0 

12.2 

—12  2 

258  64 

309  64 

-11   0 

0  0 

B.S 

—6  8 

74  8 

38-.  44 

11   0 

.5  2 

0. 

.5  2 

57  2 

441  64 

18  8 

10  8 

0  0 

10  8 

203  (M 

644  68 

no 

Ml  2 

.1.2 

.5.0 

70  0- 

714  68 

Su;ii  of  producti 7 It  68 

.\rr,i   =  1  sum  f>f  product* 357  34 

It  does  not  matter  whether  the  resulting  sign  be  plus 
or  ininu>.  Imt  the  greater  must  be  found  by  inspection, 

and  used  as  ])lus  on  the 
machine.  i>r  a  comple- 
ment will  lie  tlie  result. 
In  1*.  II.  Skinner's 
article  •■Computing  Ma- 
chines ill  Kiigineering." 
the   paragra|)li    de.>*cribing   the 
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working   out   of    \'.    mulliplitMl    liy    ;>•;,    the    jiositions   of 

the   twti    ilgiire.s   5v'   and    1)    should    be    reversed   on    tiie 

the  52   being  set  on    the  extreme   iel't    of  the 

this   number   is  built    uj)   until    17   i« 


inacliine 
multiplicand,   and 
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ol)tnincd  iin(K*riu'iitli  it.  Ami  uikIit  llir  lu-adiiij:  "St|iiaii' 
Root,  Second  Motluul"  on  tlic  sanu"  \m^v,  in  tlic  tliini 
line  of  tlu'  paraiinipli  it  should  ivud :  "unity  i>t  Huiitnictod 
from   tlu-  Irfl-lnuiil  lu'rind.'' 

A    Un^iqtue    Mettlhyod    of   Sinking 
Slhiafts  Bir&  Soft  Ground 


l,l...M. 


'r.    IImoi.v'' 

III  the  ('('iitral  am 


In  tlie  n\iiiim:  of  kaolin  in  the  ('ciitral  ami  Sonllicrn 
states  a  simple  nu'tliod  has  Iiccm  dcM'loiieil  for  liniheiinj; 
the  shafts  or  pits  from  wiiiih  tiie  material  is  taken.  To 
meet  loial  conditions  it  was  necessary  to  devise  a  plan 
l)y  whicli  the  timl)er  (ould  be  used  repeatedly,  and  one 
which  would  also  leave  tiie  pit 
free  from  hraces,  so  liiat  liic 
hoisting  of  skips  with  a  derrii  k 
would  not  he  interfered  with. 

The  followiufi  descriplinii 
covers  the  method  as  used  on 
the  property  of  ihe  Kaolin 
Mininji  Co..  near  Milnlyre, 
(ia.  In  other  localities,  miin- 
l.ly  Ilockessin.  Del.,  renlniid 
and  l)illsl>oro.  X.  ('..  Ihe  diam- 
eter of  the  shaft  and  sizi'  of 
the  tinduMs  vary  slijrhtly  to 
meet  loial  conditions  or  tlio 
individual  ideas  of  tiie  oper- 
ators. 

The  shafts  aie  from  20  to 
25  ft.  in  diameter  and  tlieir 
averaire  de])tli  is  about  ()<>  ft., 
although  they  are  fre(piently 
sunk  to  a  depth  of  over  100  ft., 
even  thvou.<rh  soft  and  some- 
times treacherous  material. 

The  pit  is  first  dni;-  about  4 
ft.  deep,  keepinir  the  liole 
round  by  means  of  a  ])iece  of 
plank  swnnjr  around  a  peg  in 
the  center,  as  a  jraire.  The  pit 
is  theu  lined  witli  .IxS-in. 
planks  cut  in  3-ft.  lengths 
with  mitered  ends,  laid  flat; 
fitted  together  a  layer  of  these 
planks  forms  a  complete  ring 
around  the  ])it.    The  first  ring 

of  tindx'r  is  laid  around  the  bottom  of  the  jiit.  a  second 
placed  on  to|)  of  it,  breaking  joint  :  llie.^e  two  are  spiked 
together.  Then  tiie  rest  of  tlie  curl)iiig  to  liic  top  of  tho 
excavation  is  laid  up.  always  breaking  Joint.  Seetions  of 
(i  or  S  rings  are  placed  at  a  time.  Hvery  fourth  or  si.xlh 
set  of  timbers  is  spiked  to  the  ring  below  witii  fOd.  nails, 
to  jirevent  slipping. 

It  can  readily  be  scon  that  this  curbing  will  act  as 
an  arch,  like  the  wall  of  a  pipe  under  external  pressure. 
Therefore  considerable  care  is  necessary  to  sec  that  any 
vacant  space  beiiind  the  timbering  is  thoroughly  tamped 
with  dirt,  a,s  .«oft  spots  behind  tiic  wall  will  allow  tiie  tim- 
bering to  be  deflected  from  a  circle,  which  will  throw  un- 
equal stresses  on  dilTerent  portions  and  may  result  in 
failure. 


Aft<'r  thus  curbing  the  Hhallr)w  pit  first  dug.  tlie  work 
is  continued  by  excavating  anotiu-r  l-ft.  depth,  but  using 
H  smaller  radius,  leaving  the  timlxTing  aln-ady  in  i>lnc<f 
resting  <ni  a  ledge.  If  the  material  is  lirni.  this  ledge  may 
be  (  ut  down  almost  straight  with  tlie  inside  edge  of  the 
timber.  In  case  of  very  soft  saturated  mati'rial  it  may  be 
necessinv  to  leave  a  toe  (>  to  10  in.  wide  and  thence  slope; 
llie  material  toward  the  center  of  tlie  pit.  In  working  in 
wet  ground  a  small  sump  may  be  dug  on  one  side  of  the  pit 
and  the  lloor  kept  so  sloped  Ihat  all  the  water  can  be  either 
bailed  or  piiiii|)ed  from  this  depression. 

When  the  pit  has  been  excavate(l  at  tlie  smaller  radius 
to  aiioiit  I  ft.  lielow  till'  bottom  of  the  timbering,  narrow 
verti(al  trein  lies  are  cut  into  the  sides  umhir  tlie  limber 
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Ui'i'Ki;  Pakt  oi'  a  1)i:i:i'  Shaft.    B.   Excavating  ix   'iiti:  Ckxtior  Eefore 
Stahtin'g  a  Xicw  SiocTiox.     C.    Xkvv  Section  of  Lining  Stai:ti:i). 
I).  PiiEi'AiiiNG  TO  Close  a  Set  of  King.s 


at  frequent  intervals  around  about  a  tliird  of  the  (iirniii- 
ference  of  the  siial't,  and  temporary  wooden  struts  |>lii(  ed 
to  support  tiie  ijottom  ring  of  timbering.  Tiie  eartli  be- 
tween the  struts  can  tlieii  lie  excavated  to  the  riill  radius 
ami  aiiotlicr  section  of  timliering  started.  Tlio  second 
ring  is  always  s])iked  to  tiie  bottom  one  and  every  fourtii 
or  sixtli  spiked  as  above  described.  The  ends  of  tiiis 
timbering  wiierc  it  will  join  the  adjacent  segments 
can  be  either  "stepped  down"  or  "saw-toothed."  It  is 
well  to  use  the  first  method  on  one  end  and  tlie  latter 
on  the  otlier.  As  soon  as  this  timbering  is  in  place 
the  performance  is  repeated  with  another  segment  and  so 
on  until  a  complete  section  is  in  place. 

Sometimes  difficulty  is  experienced  in  putting  in  the 
last  piece  of  timber  of  a  section.  If  the  ring  can  not  be 
sprujig  enough  to  get  it  in,  a  short  piece  of  timber  is 
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Fig.    1.     Sand  and   Gravkl   Plant   avittt  Dragline 

Excavator  Opkratki)  from  a  Biilt-Up  Tijibeu 

Mast  84  Ft.  Hisii 

used  so  as  to  allow  a  3x3.\8-iii.  key  to  be  inserted  Mhieh 
is  toe-nailed  to  the  adjoining  timbers. 

The  number  of  rings  ^\-liich  can  be  put  in  at  a  time  de- 
l)ends  upon  the  character  of  the  soil  and  is  best  determined 
hy  experience.  WJiere  a  trustworthy  man  is  employed  as 
foreman  it  is  best  to  leave  the  number  to  his  discretion. 
It  is  not  advisable  to  ph\ce  less  than  four  rings,  and 
eight  rings  are  about  the  maximum  that  can  be  placed 
at  one  time. 

To  remove  the  tinil)eriiig  the  shaft  is  backfilled  with 
waste  from  other  workings.  Tlie  work  is  done  in  a  similar 
way  to  the  excavating,  but  in  the  reverse  order.  In  most 
cases  the  ])ressure  of  the  earth  against  the  sides  will  make 
each  section  ])ractically  self-supporting,  but  as  a  precau- 
tion props  extending  toward  the  center  of  the  shaft  are 
placed  so  as  to  support  the  lining  4  or  5  ft.  above  the  bot- 
tom. Tlie  lower  section  of  tinil)er  is  then  removed  from 
l)eIow  the  ])n)|ts  and  the  shaft  l)ackfiUcd  up  to  the  bottom 
of  the  timbering.  It  is  customary  to  excavate  a  new  shaft 
as  the  old  one  is  l)eing  fillcil;  in  tliis  way  the  timbering 
can  be  liandlcd  by  one  derrick  fur  liotii  hoU-s,  and  the  over- 
hnrden  and  tiimmings  from  tin;  new  excavation  dumped 
into  the  old  one. 

Cost  ok  Km  avation 
The  average  cost  of  cxcavnting  under  this  method  for 
(ive  shafts  was  ."ilc.  per  cu.yd.,  cxchisive  of  the  cost  of 
th(!  tinilicring,  wliicli  was  used  repeatedly.  The  material 
excavated  had  to  be  loosened  with  |)icks  before  .-ihoveling. 
iind  owing  to  seepage  ami  rainfall  considerable  bailing  was 
necessary.  The  first  10  or  l.l  ft.  penetrated  was  sand  and 
yellow  clay.  The  remaining  depth  was  alternate  scams 
of  snnil  and  almost  [Hire  kaolin  of  a  sedimentary  origin. 
Water  was  encountered  in  the  ui)per  sand  .seams. 


On  the  property  of  the  Harris  Clay  Co.  at  Penland, 
X.  C,  where  the  deposits  are  of  residual  kaolin  veins  in 
decomposed  pegmatite  dikes,  the  shafts  are  nuide  from 
1.")  to  20  ft.  in  diameter  and  the  timbers  are  cut  4x{)x30 
in.  and  are  laid  on  the  (i-in.  side. 

The  method  might  be  used  on  engineering  work  for  pier 
foundations  where  too  nmch  water  is  not  encountered  and 
the  material  penetrated  is  stiff  clay  and  small  boulders 
which  make  the  driving  of  sheetpiles  ditficult. 


Lsirge  E>^nEtl°'Uip  Taamlbeip  Mast 


Tiie  l)uilt-up  timber  mast  shown  in  the  accompanying 
cuts  is  part  of  a  dragline  excavator  outfit  at  a  sand  and 
gravel  plant  built  by  the  Raymond  \V.  Dull  Co.,  of  Chi- 
cago.    The  mast,  bucket  and  plant  are  shown  in   Fig.  I. 

The  general  design  and  details  of  construction  of  the 
nast  are  shown  in  Fig.  2.  The  mast  is  3  ft.  sqiuire,  built 
up  of  four  8x8-in.  posts  with  2xl2-in.  struts  and  diag- 
onals. The  top  is  of  special  constnu-tion,  as  shown,  for 
tlie  attachment  of  the  blocks  and  guy  lines.  The  bottom 
sections  of  the  ])osts  are  18,  21,  24  and  30  ft.  long,  so 
that  all  the  splices  are  staggered. 

In  many  cases  the  masts  for  dragline  excavator  work 
are  single  timbers  reinforced  by  steel  truss-rods  and 
struts,  but  where  the  work  requires  masts  75  to  90  ft. 
high  it  is  not  easy  to  get  timbers  of  the  required  size  and 
strength.  The  built-up  mast  is  composed  of  timbers  read- 
ily obtainable,  and  it  requires  no  trussing. 
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Ovi;i;iiAN(.  Tuii'Lii  Piledkivkr  fou  Titiisrij:  and  \\'iiai;i' 
WoitK 

not  so  much  matter,  but  for  perinancnt  work  it  is  most 
essential. 

Some  16  years  ago,  the  writer  when  constructing  a 
wharf  about  600  ft.  long  (in  one  of  the  British  dock- 
yards) and  having  18-ft.  bays  with  three  piles  to  oacli 
bent  at  12-ft.  centers,  erected  an  overliang  traveling  plat- 
form carrying  tliree  piledrivers,  spaced  12  ft.  apart,  by 
which  means  the  spans  could  be  fixed  quickly,  and  three 
piles  driven  eitbcr  simultaneously  or  singly.     Tliis   nia- 
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clinic  worked  aiTiinitely,  willionl  any  I  rouble,  and  gave 
every  mitiHfaction. 

For  a  jetty  or  pier  the  Iravtdcr  can  start  straight  from 
the  bank;  for  a  wharf,  as  in  tliiH  ease,  it  in  neecsKary  to 
run  out  sipiare  willi  the  bank,  coiiHtruct  Kudicicnt  Htaging 
to  slew  round,  and  run  then  in  any  direction  rerpiirod. 

'I'lic  weigbt  of  tlie  plant  complete  wna  VI  txuiH,  to  wliich 
was  added  siiHiiieiit  jiig  iron  to  balance  it  on  tlie  front 
wheels  pins  about  two  touH  aw  a  factor  of  mifcty  against 
lipping,  wliicb  woiibl  coiisiHt  for  driving  tlircfe  piles  Kiiiiiil- 
taneoiisly  of  two  extra  wincbes  and  pig  iron  at  tbc  rear, 
y\x  for  single  driving  of  jiig  iron  alone.  Tbe  traveler  can 
al.so  be  lashed  down  at  the  rear. 

The  macbine  is  run  out  to  Ibe  niinncd  di>tanec  and 
lixed.  tlie  tliree  piles  driven  and  cut  to  tbe  level  required; 
tbe  cross-beams  arc  then  jilaced  and  dogged,  the  loiigi- 
ludiiial  beams  laid  directly  over  the  center  of  tlie  ])iles 
driven,  and  dogged  to  the  cross-beams.  After  another 
IS-ft.  length  of  rails  is  laid,  tbe  traveler  is  moved  on  for 
anotber  bay.  Wbeii  two  sets  of  piles  are  driven,  the  eoii- 
struction  of  tbe  waliiigs,  bracing  and  decking  is  then 
eonimeneed,  and  follows  up  tbe  piling.  Tbe  cral)  is  placed 
as  shown  on  the  ))laii,  the  monkeys  being  worked  one  after 
another;  but  if  sinniitaneously  worked,  two  extra  crabs 
are  placed  as  sbown  at  ('  and  '".  The  li;iiiliiig  rope  is 
guided  by  a  snatiiililock  at  the  foot  of  each  inacliiiie  anri 
pa.sses  between  the  lair-leads.  When  worked  singly,  one 
rope  only  is  retpiiied  for  this  as  it  is  cou])led  to  each  one 
on  the  machine  in  rotation  by  a  cou])]iiig  between  the  crab 
and  snatchblock ;  when  worked  simultaneously,  there  is 
naturally  a  separate  rope  to  each.  The  dotted  lines  on  the 
plan  show  their  lines  of  direction.  The  snatch!)locks  are 
most  convenient,  as  the  rojjcs  can  he  thrown  out  of  gear 
without  waste  of  time,  as  when  reefing. 


By  J.  A.  Mac'donald* 

The  Canadian  Government  through  its  Topographical 
Surveys  Branch  of  the  Department  of  the  Interior,  under 
Dr.  E.  Deville,  has  for  some  time  past  been  engaged  in 
supplementing  and  revising  its  public-land  j)lats,  so  as 
to  siiow  all  rivers,  lakes  and  other  Iwdies  of  water.    The 


•Toposraphical    Surveys    Branch,    Department    of    tlie    In- 
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work  is  of  interest  hecause  of  its  extent  and  its  i  lieapness, 
and  l)etause  stadia  nietluxls  were  used  exclusively. 

BASIbi  OF  SrRVEVs — Like  tlie  middle  and  western  parts 
of  the  United  States,  the  j,'reater  \rdrt  of  Canada  is  divided 
by  the  same  system  into  rectangular  townships  6  mi. 
square,  subdivided  into  sections  1  mi.  sipiarc.  This  fur- 
nishes the  network  for  the  stadia  surveys. 

FiELDVVORK — The  survey  parties  each  consist  of  a  sur- 
veyor, one  assistant,  two  rodmen  and  a  cook.  For  trans- 
portation two  teams  and  a  folding  boat  are  provided. 

A  towushii^  or  section  corner  adjacent  to  the  body  of 
water  is  selected  as  the  initial  point  for  each  survey,  and 
a  line  is  rtin  to  the  shore  of  the  lake  or  river.  Where  pos- 
sible the  stadia  shots  around  the  lake  are  taken  from  a 
single  station.  Soundings  are  taken  by  the  rodmen,  us- 
ing their  rods  or  hemp  sounding  line. 

xVll  horizontal  angles  to  stadia  shots  are  referred  to  the 
true  meridian,  as  established  by  setting  oti  the  declination 
and  other  corrections  from  the  magnetic  meridian,  at  the 
initial  point  of  each  survey.  A  check  on  the  traverse 
angles  and  distances  is  had  by  tying  into  the  next  adja- 
cent section  corner.  Where  no  boundary  ties  are  possible, 
an  astronomical  observation  is  made  to  determine  the  true 
meridian.  The  illustration  (see  preceding  page)  shows 
a  part  of  a  page  of  field  notes. 

In  addition  to  surveying  all  streams  and  bodies  of  water 
the  Collowing  additional  notes  are  taken:  The  estimated 
horizontal  distance  l)etween  high  and  low  water  marks; 
the  nature  of  the  shore,  sandy,  marshy,  etc. ;  the  nature  of 
the  banks,  high,  low,  rocky,  dry,  timbered,  etc. ;  the  nature 


have  (liieil  uji ;  what  condititm  the  section  corner  monu- 
ment'~  are  in;  and  data  for  revising  on  the  ]>!ats  the  lo- 
cation of  roads,  trails,  creeks,  etc. 

I'l.ATTlNi; — The  original  jdats  are  made  in  the  fiehl 
on  sheets  of  ruled  or  cross-section  ])api'r,  usually  on  a 
M-aie  of  10  chains  to  tlie  inch.  Inclined  sights  are  re- 
duied  by  slide-rule,  and  the  instrumental  constant  is  neg- 
lected except  in  the  station  traverse.  Each  sheet  contains 
a  description  of  the  lakes,  the  numbers  of  the  townships, 
range  and  meridian,  tiie  surveyor's  name,  the  date  and  the 
number  of  tlie  fieldbook  containing  the  notes. 


i>V    I'll  Aia.Ks    A.    M  KAD 


iinmira©y 


On  Jan.  'i'.),  llll-j,  an  old  brick  chimney  near  Cam- 
den. .\.  .1.,  was  taken  down  because  its  condition  was 
getting  so  j)oor  that  it  was  becoming  a  menace  to  safe 
travel  on  an  important  railway  nearby.  Two  brick 
chimneys  stood  on  this  tract,  forming  part  of  an  old 
brick  manufactory,  the  buildings  of  which  were  disman- 
tled more  than  a  decade  ago.  The  larger  stack  is  still 
standing  because  it  is  at  the  present  time  in  sufficiently 
good  and  phunb  condition  to  cause  no  apprehension  for 
its  stability. 

The  smaller  stack  measured  (i  ft.  2  in.  by  6  ft.  at 
the  base,  and  stood  62  ft.  high  above  the  ground.  It 
was  out  of  plumb,  the  top  (by  computation)  overhang- 
ing the  base  ^1%  in-  to  the  southward.  At  the  base  the 
walls   were    20    in.    thick.      Xo   other    dimensions    were 


and  extent  of  the  slojies,  and  the  approximate  depth  of      available  and  no  plans  existed  for  the  stack.     The  lime 


water,  wherever  it  can  be  obtained — in  short  as  many 
topographical  features  as  possible  without  expending  too 
nnich  time.  Other  points  to  be  noted  are  whether  any  sec- 
tion lines  refjuire  to  be  surveyed,  where  bodies  of  water 
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mortar  had  weathered  out  of  the  joints  to  a  depth  of  1 
to  11,4  in.,  and  the  brickwork  on  the  outside  was  disin- 
tegrating.     Due  to  a  number  of  openings   in  the  base 
of  the  stack,  some  of  them  roughly  bricked  up  (see  de- 
tail in  photograi)hs  in  Fig.  2),  a  very 
weak    horizontal    section    was    formed 
above  the  ground,  which  'it  was  feared 
would    be   inadequate   to    resist   heavy 
winds — a  velocity  of  15  mi.  per  hr.  has 
l)een   recorded  in  this  viciinty. 

Fig.  1  shows  the  direction  in  which 
the  smaller  stack  fell  and  the  apjtroxi- 
niate  areas  covered  bv  the  massed  brick- 
work  aiul  the  scattered  bricks.  The 
ground  on  wliicii  the  stack  fell  was 
\ery  rough,  « liidi  accounts  in  part  for 
the  irregular  mitline  of  the  diagram, 
which  was  plotted  after  establishing  the 
center  line  shown  and  measuring  off- 
sets at  intervals  of  10  ft.  The  maxi- 
nuim  wiilth  coM'red  was  .'Hi  ft. 

The  stack  fell  as  a  ntonoiith,  i>ut  af- 
ter tile  fall  it  covered  a  distance  along 
thegroundoO','^  greater  than  its  height. f 
it  was  observed  that  while  the  .stack 
was  going  through  the  lirst  third  of  its 
Call,  it  remained  practically  intact 
(Kig.  .'»).  At  that  point  tin-  base  seemed 
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il  at  the  sanif  .a.li  other  after  tin-  fall  hcaniHr!  they  woro  laid  in  lime 
.la.kK  nijiidly  moilar  wliirli  had  little  adheiion;  llio  britk  was  of 
kn  adhcivd   to      nu-ilinni  ;.'ia<li'  and  not  very  hard. 

How  TiiK  Stmk  \V\s  Fr,[.i,|.:i) 
I'la.h  of  the  luo  cornfrH  on  tin-  \\esl  face  \va»  (ill  out 
hnlli(ii'nll.v  to  '""•••■t  'I  P''"'''"  "''  ^"l.')-!!!.  ycllow-piin- 
tiinhcr.  which  wart  w<'d>,'rd  in  tightly  to  the  hrickwork, 
forming,'  a  ti-niporary  sii|t|iort  at  tlifse  phicoH.  The 
hrickwork  of  the  wchI  face  wan  then  removed  hetwci-n 
these  tiinhers  and  three  similar  lilocks  of  yellow  pin(; 
inserted  in  the  IioIi'H  and  wed^'cd  up  tight.  Then  on  the 
north  and  nouth  I'aeeH  ininieiliately  hack  of  the  lirBt 
posts  similar  posts  were  inserted.  After  tliese  had  heen 
\vedj,'ed  \ip,  the  hrickwork  was  cut  away  for  a  little 
distance  jtast  the  center  of  the  stack,  leaving  two  piers 
of  hrickwork  ahout  '^'t  in.  s(|uare,  one  at  the  northeast  and 
one  at  the  southeast  corner.  In  order  to  strengthen  the 
old  opening  where  the  lnvcrliiiig  entered,  a  i>ost  was  in- 
serted and  wedged  in  tiglilly. 

Kindling  was  api)lied  all  around  the  limher  hloeking 
on  tiie  west  face  ami  firewood  piled  against  the  blocking 
on  the  outside.  Tl:e  mass  was  then  saturated  with 
kerosene   oil    and    fiic   started   at    11:'^!    a. in.      W    \■^■:■U> 


Fro.  2.    The  Two  Old  Stacks,  axd  Xi:ar  Yikw  or  Base 
OF  S.MALL  Stack 


Fui.  ;5.    Fall  ok  the  Stack 

]i.in.  the  blocking  was  sulllciently  burned  away  to  allow 
llie  slack  to  fall. 

Tile  temperature  at  the  time  was  40°  F.,  the  wind  was 
from  the  soutliwest  and  the  weather  was  rainy.  Owing 
to  tlu'se  conditions  the  blocking  at  the  southwest  coiTier 
Imrned  less  rapidly  than  the  rest,  so  that  as  the  stack 
began  to  fall  this  corner  momentarily  carried  most  of 
the  weight,  causing  the  stack  to  heel  slightly  and  swing 
to  the  south.  The  line  of  fall  was  1")°  off  the  east- 
west  axis  of  the  st^ick. 

The  M'ork  of  felling  the  stack  was  done  by  the  rail- 
way forces  after  tlie  owner's  ijerinission  was  obtained. 


HOTES 


Concrete  Curb  constructed  as  an  Integral  part  of  the  pave- 
ment is  being  used  in  some  places,  and  is  said  to  effect  a 
saving  In  cost,  while  it  avoids  any  longitudinal  joint  between 
curb,  gutter  and  paving.  It  Is  essential  that  the  transverse 
joints  in  the  pavement  should  extend  through  the  curb.  In 
one  case  where  the  asphaltic  felt  used  as  a  joint  filler  did  not 
always  extend  to  the  rear  face  of  the  curb,  the  face  of  the 
curb  cracked  from  expansion  and  was  broken  off  for  a  dis- 
tance of  4  to  6  In.  on  each  side  of  the  expansion  Joint.     The 
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low  curb  adapted  for  boulevard  and  parkway  traffic  can  be 
constructed  by  using  a  strikeboard  with  ends  conforming  to 
the  gutter  curvature,  no  form  being  required  for  the  inner 
face  of  the  curb.  For  heavier  traffic,  a  higher  curb  should  be 
used.  With  this,  the  pavement  is  first  struck  off  in  the  usual 
manner,  then  a  board  is  clamped  to  the  outer  form  to  act  as 
the  form  of  the  face  of  the  curb,  spacers  holding  it  at  the  re- 
quired distance  and  position.  If  reinforcement  is  used  in  the 
pavement,  it  should  be  bent  upward  into  the  curb  space. 

Crane  Attachment  lor  Turuiu;;  Objects  Over — A  device  for 
turning  over  flaskt  in  foundries  is  shown  in  the  accompanying 
view,  taken  in  the  foundry  of  the  National  Transit  Co..  Oil 
City,  Fenn.  A  beam  notched  on  its  upper  surface  is  suspended 
horizontally  from  a  crane  hook.     At  each  end  of  the  beam  an 


SlMPLI-   Cit.AXK  AriACHMKNT  FOR  TURNING  FLASKS  IN  A 

FoixnnY 

endless  chain  passes  over  a  pulley  hung  on  the  beam  by  rings 
which  can  be  moved  to  any  beam-notch  desired,  according 
to  the  width  of  the  object  to  be  handled.  In  oi)eration  the 
chains  are  looped  around  the  object  and  a  man  pulls  on  each 
chain    on    the   side   toward   which    the   object   is   to   be   turned. 


Being  extremely  convenient  and  easy  to  operate,  this  turning 
device  may  be  found  serviceable  elsewhere  than  in  foundries, 
e.g.   in  contractors'  equipment  and   the  like. 

Chenp  Drainage  DitchinK — In  straightening  and  dredging 
the  old  channel  of  Mauvaisterre  Creek,  in  the  Mauvaisterre 
l)rainage  and  Levee  District,  Morgan  County,  111.,  some  .-e- 
markably  efficient  work  was  accomplished  with  a  small 
dredging  outfit.  The  new  ditch  was  5.3  miles  long  and  cros.^ed 
the  old  channel  in  22  places.  The  drainage  channel  as  con- 
structed is  20  ft.  wide  at  the  bottom  with  side  slopes  1  on  1. 
The  average  depth  is  S  ft.  The  total  yardage  of  excavation 
was  202,440,  and  the  contract  price  was  7.49c.  per  cu.yd.  From 
careful  cost  data  kept  by  the  engineers  in  charge,  the  Cald- 
w^ell  Engineerin.g  Co.,  of  Jacksonville  111.,  it  is  estimated  that 
the  contractor  cleared  a  profit  of  2.75c  per  cu.yd.,  including 
in  the  cost  estimate  interest  .ind  depreciation,  clearing  right- 
of-way,  a  proportion  of  the  overhead  expenses,  board  and 
lodging  of  men  and  all  labor  and  repairs.  The  dredging  was 
(lone  with  an  American  Steel  Dredge  Co.  1% -cu.yd.  dipper 
dredge  on  a  hull  72  ft.  long,  22  ft.  wide  and  8  ft.  in  depth. 
The  dipper  boom  was  55  ft.  long.  The  contractors  were 
Chapman   Bros.,   of  Celina,   Ohio. 

'I'o  Remove  Kraser  Fragments — To  remove  pencil  marks 
from  tracing  cloth  after  completing  a  drawing  in  ink,  the 
iliaftsman  invariably  uses  a  soft  cleaning  eraser.  The  prob- 
lem is  to  remove  the  sticky  particles  of  the  eraser  which  ad- 
here to  the  drawing.  The  writer  has  for  some  time  used  with 
success  the  following  method:  A  small  amount  of  chalk  is 
sc.ittered  over  the  eraser  fragments;  this  chalk  readily  com- 
bines with  and  dries  up  the  eraser  particles  which  may  be 
either  shaken  fmm  the  tracing  cloth  oi-  easily  removed  by  a 
brush. — H.  S.  Jacoby.  "SVelland,  Ont.,  Canada. 

The  Keconstruction  ol  a  Water-Supply  Pipe-Line  to  correct 
a  peculiar  error  in  the  original  design  is  described  by  G.  C. 
Stroebe,  Hydraulic  Engineer,  Bureau  of  Public  Works,  Philip- 
pine Islands,  in  "Quarterly  Bulletin"  of  the  Bureau  for  Octo- 
ber, 1914,  as  follows:  The  Mambajao  pipe-line  was  laid  some 
years  ago  with  4-in.  soil  pipe  in  a  shallow  trench  from  A  to 
F  (see  accompanying  sketch).  The  records  show  that  when 
the  valve  at  A  was  first  turned,  no  flow  occurred  at  F.  Finally 
a  hole  was  drilled  in  the  pipe  at  C,  freeing  the  "air-bound" 
pipe  from  the  accumulation  of  air  which  had  collected  at  the 
summit,  after  which  some  water  issued  from  the  pipe  at  F. 
But  the  pipe  never  operated  to  capacity;  a  person  at  the  air 
vent  at  C  and  at  the  outlet  at  F  could  observe  that  the  pipe 
was  only  partly  full  at  those  places.  It  is  quite  apparent  th.it 
if  it  were  practicable  to  have  laid  the  pipe  in  a  straight  tun- 
nel bored  through  the  hill  from  A  to  F  the  pipe  would  have 
run  to  capacity  and  have  been  without  pressure  from  within 
or  without.  If  the  pipe  were  laid  below  such  a  line,  AF.  it 
would  have  run  to  capacity  and  have  been  under  pressure  also. 
But  being  laid  above  the  straight  line  AF,  the  pipe  was  in 
suction,  and  since  the  joints  of  the  soil  pipe  w^ere  leaky,  air 
found  its  w-ay  into  the  pipe,  causing  the  pipe  to  act  simply  as 
a  trough.  It  is  apparent  that  a  4-in.  trough  laid  from  A  to  D 
would  not  bring  the  water  to  D  so  rapidly  as  a  4-in.  trough 
laid  on  the  steeper  grade  from  D  to  F  would  take  it  away  from 
D;  hence  the  phenomenon  of  small  discharge  in  the  pipe.  This 
condition  would  not  have  occurred  if  the  pipe  from  A  to  D 
were  6-in.  instead  of  4-in.  The  hydraulic  gradient  for  such  a 
combination  of  6-  and  4-in.  pipe  works  out  as  shown  In  the 
accompanying  sketch.  A  calculation  shows  that  when  the  6- 
and  4-in.  lines  are  running  to  capacity  about  9  ni.  of  head  are 
lost  in  frictional  resistance  in  the  6-in.  pipe  up  to  point  D.  By 
platting  a  point  E  vertically  over  D  and  9  m.  in  elevation  be- 
low the  supply  tank,  EA  and  EF  become  the  hydraulic  gradi- 
ents of  the  6-in.  and  4-in.  lines,  respectively.     It  is  seen  that 
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Editoiricb^Ils 


Till'  railway  iHiiii|iaiiii's  of  l'ciin.-.vl\aiiia  ami  Nfw 
.Icrsi'v  ari'  a|i|H'aliiijr  to  tin*  iogisiatiiii's  df  tliosc  slatos 
:\tv  tlu>  iv|>i'al  of  llic  so  lalit'd  "riill  crew"  laws.  !(  is 
-tat»'il  that  tlioso  laws  add  almiit  $-J.nO(i.(Ml()  a  yt-ar  to  the 
"IH'ratiii^  fxpoiisos  ot"  tiu'  railway  iim-s  in  tlu'si-  two  stalis 
III  payment  of  wafics  ol'  traiiinicn  rc(|iiirt'(l  to  coid'orm 
to  the  law  Imt  not  rciinircd  lor  the  sale  o|H'ration  of  llu- 
(rains.  In  tliis  ajiiical.  the  railway  companii's  sliould 
liavi'  the  licarly  supitorl  of  cmmv  ui'od  citi/cn.  The  inven- 
tion of  the  air  hrakc  liv  (icdrirc  \\'i'stin;,di<)usf  and  its 
M'lioral  a|t])liration  to  I'rci^lit  trains  more  than  twontv 
I'ars  a<:o  renioM'd  any  cnciisc  that  iniufhl  possibly  liaxc 
•  \istod  for  the  pas.-:aue  of  sndi  laws  had  frei.uhl  lr:iiii~ 
■  tintinued  to  he  operated  with  only  hand-hrake  ci'iitrol. 
'I'lio  pretense  niider  which  the  laws  were  enacted  was  that 
they  were  necessary  to  ])rote(t  the  piihlic  safety;  hut  no 
-id)stantial  i)roof  has  ever  heoii  olfered  that  the  additional 
lirakenien  made  nece.s.sary  a(hl  anythiiij,'  to  the  safety  of 
train  movement.  These  laws  have  heen  enacted  hy  state 
legislatures  at  the  demand  of  the  railway  trainmen's 
iirpmization.  The  $"2.0()(),0()()  recjuired  to  pay  the  wages 
of  the  l)rakemen  who  ])crform  no  useful  service  must 
in  the  long  run  he  paid  hy  freight  ship])ers  ami  travelers. 
The  ell'ort  to  repeal  these  laws,  therefore,  is  really  an 
clYort  in  the  public  interest. 

A  "Wolradea'f'aaS  IRoad  Maclhiaifjae 

Ifeaders  of  K\GiNi:i^iiiN'G  .\k\vs  Iuuc  noted,  since  the 
lieginning  of  the  new  year,  the  space  given  at  the  end  of 
tlie  reading  pages  to  short  descriptions  of  the  more  im- 
portant and  interesting  commercial  novelties  undei"  the 
heading.  "Appliances  and  Materials."'  It  is  obvious  that 
not  all  new  developments  can  bo  jiroperly  described  here 
in  the  somewhat  limited  space  that  can  he  allotted  to  any 
one  of  the  very  numerous  items  received.  Also  at  times 
we  may  see  fit  to  reserve  space  elsewhere  foi-  apparatus  of 
striking  novelty  and  magnificent  possibilities.  Our  nttcii- 
'ion  has  just  been  called  to  a  road  nuichine  wiiich  can  be 
>  descril)ed,  and  we  here  draw  our  readers'  attention  lo  it 
.  ith  confidence  in  the  interest  which  will  be  aroused.  We 
need  do  no  more  than  to  quote  the  Seaside,  Ore.,  Si(/na, 
f  Feb.  4,  191.-): 

Alex  Duncan,  the  expert  road  builder  of  Seaside,  lias 
liout  completed  plans  for  a  road  machine  that  will  revolu- 
tionize road  work.  »  •  •  The  machine  in  question,  so 
-Vlex  stales,  "-ill  plow  up  the  road,  grade  .and  grub  the  riirht 
of  way;  ali  stumps  will  Ije  carried  on  an  endless  chain 
through  a  hopper  that  will  grind  the  wood  into  a  pulp,  press 
this  into  blocks  for  wood  paving;  and  the  extract  of  juice 
trom  the  wood  will  be  manufactured  into  denatured  alcohol, 
that  will  be  used  in  furnishing  fuel  for  the  engine  that  will 
propel   the   machine  along   the   highway   while   at   worK. 


I 


E.xperieiice  with  granite  blocks,  periiaj)s  the  best  and 
oldest  paving  material  known,  extends  over  a  longer 
])eriod  than  with  any  other  modern  type  of  city  pavement, 
and  the  majority  of  paved  city  streets  are  probably  cov- 
ered with  this  material,  at  least  in  the  cities  of  Europe 
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and  the  ICastern  cities  of  this  country.  And  yet,  in  this 
ilay  when  volnini's  are  writt<'n  on  testing  paving  mate- 
rials, the  least  is  known  about  \\u:  nuMins  of  ili'li'i'iniiiing 
what   makes  a  gooil   granite-block    pavement. 

There  is  a  very  wide  divergenci-  of  ojiinion  as  to  what 
constitutes*  a  good  granite  for  i)aving  blocks,  a  gr'cat  dif- 
ference in  the  methods  of  testing  the  stone,  and  dccidr'<|ly 
opposite  opinions  as  to  the  i)est  joint  tiller,  'i'lic  depth 
and  size  of  blocks  vary  greatly,  and  the  wiilth  of  joint 
and  other  things  of  perhaps  lesser  inipoitaiicc  are  open 
to  discussion. 

Practically  niine  of  the  staiidaiil  text  iiinl  reference 
books  on  pavements  are  specilic  as  to  the  kind  or  (|iialitv 
of  granili?  best  siiiteil  for  pavements,  altliuu;.;li  tiic\-  are 
in  general  agreement  tli.-it  (lie  \ci-y  hard  liianiles  arc  un- 
suitable. To  attempt  to  be  specilic,  with  tiie  pi'esent  re- 
corded knowledge  of  stone  paving  blocks,  leads  to  rather 
confusing  statements,  such  as  this  (from  a  well  known 
te.xtbook)  : 

A  ciuartoze  granite,  one  in  which  tlie  quartz  i)redonilnate8, 
Is  too  brittle  for  paving  purpo.ses;  a  feldspatliic  granite,  one 
having  an  excess  of  feldsi)ar,  is  too  easily  decomposed;  and 
a  micaceous  granite,  one  containing  considerable  mica  In 
parallel  lamina,  is  too  easily  split  for  use  in  paving  blocks. 
Gneiss  Is  usually  too  much  stratified  to  make  a  good  paving 
material.  Syenite  is  one  of  the  best  materials  for  paving 
blocks,  and  usually  the  darker  the  color  the  better  the  stone. 

How  much  is  an  e.xcess  of  ([uartz ?  of  feldspar?  of  mica? 
Who  can  answer  these  ipiestions  definitely?  "A  micaceous 
granite,  one  containing  considerable  mica  in  parallel 
lamina  is  too  easily  sjjlit;"  it  is  very  desiralile  to  use  a 
granite  that  splits  easily,  if  regularly  shaped  blocks  are 
to  be  obtained  economically.  What  is  syenite  as  distin- 
guished from  what  is  ordinarily  called  granite?  How 
may  the  ])aving  engineer  know  how  to  di.stinguish  between 
the  two?  The.se  (juestions  require  answers  based  on  care- 
ful study  and  comparison  of  notes  by  engineers  of  long 
experience. 

The  old-fashioned  crushing  test  of  granite  cul)es  is  now 
generally  admitted  to  be  u.seless  as  an  index  of  the  value 
of  the  stone  for  paving  blocks.  The  adaptation  of  the 
I'eval  ai)rasion  test,  or  the  standard  rattler  test  now  uni- 
versally u.^ed  for  paving  brick,  is  feasible,  and  such  tests 
are  sometimes  made,  but  no  generally  accejjted  standards 
have  been  found  for  granite  blocks,  I'aving  engineers 
state  that  the  most  reliable  test  at  present  for  granite 
blocks  is  that  for  toughness  by  means  of  the  Page  impact 
machine. 

As  to  joint  filler,  the  practice  .seems  to  be  for  one  city 
to  adopt  cement  grout  and  use  it  for  no  other  reason  than 
that  according  to  local  judgment  and  experience  it  is  best. 
Other  cities,  notably  tlie  Borough  of  ]\Ianhattan,  New 
York,  use  bituminous  filler  exclusively.  The  chief  argu- 
ment in  favor  of  bituminous  filler  is  the  ease  with  which 
the  pavement  may  he  torn  up  and  replaced,  and  a  less 
noisy  pavement  is  claimed. 

Objections  to  cement  grout  are  the  slipperiness  if  the 
grout  covers  the  entire  top  of  the  pavement,  and  the  diffi- 
culty of  making  an  opening  in  the  pavement.  The  objec- 
tions to  bituminous  filler  are  that  it  seldom  or  never  com- 
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j)letelj'  fills  the  joint ;  if  the  blocks  are  cohl  the  filler  con- 
geals before  reaching  the  bottom  of  the  blocks;  on  hot 
days  the  filler  sinks  farther  in,  and  an  open  and  nusani- 
tar}-  joint  is  the  result. 

Unless  great  care  is  taken,  not  only  to  obtain  smooth- 
faced blocks,  but  also  to  see  that  they  are  laid  with  as 
close  joints  as  possible,  the  advantage  of  the  more  expen- 
sive block  is  lost.  The  object  of  a  dishonest  contractor  is 
to  make  tlie  blocks  cover  as  much  yardage  as  possible,  and 
often  the  joints  are  not  so  close  as  they  could  be  made. 
Wide  joints  with  bituminous  filler  inevitably  result  in  the 
"turtle-back"  blocks,  which  are  so  ol)jcctional)le. 

The  fact  must  be  recognized  also  that  neither  one  nor 
the  other  of  these  two  kinds  of  filler  is  adapted  to  all  kinds 
of  granite  or  to  all  kinds  of  traffic  conditions.  Where  the 
traffic  is  only  moderately  heavy,  a  stone  showing  a  low  co- 
efficient of  wear  by  the  Deval  test  may  be  laid  with  com- 
paratively wide  joints  filled  with  cement  grout  and  give 
far  better  satisfaction  than  the  same  pavement  with  bitu- 
minous filled  joints,  or  a  pavement  of  high-coefficient 
granite  with  close  but  grouted  joints.  So  far  as  we  know, 
no  one  lias  attempted  to  draw  a  line  between  the  two 
practices  l)ascd  on  the  Deval  test,  but  W.  A.  Howell,  Va\- 
gineer  of  Streets  and  TTighways  of  Newark,  N.  .).,  his 
drawn  this  conclusion  based  on  tests  with  the  Page  im- 
|pact  machine: 

On  heavy  traffic  granite-block  pavements  where  the  tr.iflic 
cannot  be  shut  off  sufficiently  Ions  after  sroutins?  and  during 
the  cement-setting:  period,  and  on  granite-block  pavements 
where  the  impact  tests  on  the  granite  show  a  figure  as  high 
as  13,  cement  grout  should  not  be  used  at  all,  but  tar  and 
gravel   filler   should   be   substituted. 

.\ewark  has  had  a  longer  experience  with  modern  gran- 
ite-block ])avements  kid  under  a  %-in.  joint  specification 
than  any  other  city.  This  practice  vv-as  established  there 
in  19()S  by  Morris  11.  Sherrerd,  Chief  Engineer  of  the 
Board  of  Street  and  Water  Commissioners,  and  since  tlicn 
18  miles  of  close-jointed  grouted  granite-block  pavement 
have  been  laid. 

llr.  Howell  is  also  authority  for  the  following  note  on 
.Vcwark  experience: 

Under  Mr.  Sherrerd,  the  %-in.  joint  was  given  a  thorough 
trial,  with  both  fine-grained  and  coarse-grained  granite 
blocks,  and  it  was  found  to  be  practically  impossible  to  carry 
the   specifications   into  effect   with   coarse-grained    granites. 

As  to  the  size  of  blocks  and  the  strictness  with  which 
they  must  conform  to  specified  dimensions,  there  are 
many  opinions.  A  depth  of  5  in.  is  now  being  generally 
adopted  for  the  close-jointed  blocks,  although  in  Worces- 
ter, Mass.,  I)locks  4  in.  deep  have  been  used  with  success 
on  the  lighter-traffic  streets ;  and  there  are  many  advocates 
of  the  4-in.  cube  blocks,  generally  known  as  "Durax" 
blocks. 

Since  granite-block  pavements  are  again  coniing  rap- 
idly into  favor  for  licavy-trallic  streets,  a  more  thor- 
ough understanding  of  I  he  elements  of  a  good  granitv- 
block  pavement  is  increasingly  e.>;.sential.  Tiic  tendency 
is  too  much  to  regard  the  blocks,  like  brick,  as  a  manu- 
factured ])rr)duct  and  to  draw  specifications  accordingly; 
while  the  iiroblcm  before  the  engineer  is  first  to  study  and 
know  the  jiaiticular  kind  of"  granite  he  is  to  use,  then  to 
draw  specifications  to  fit  and  not  to  attempt  to  make 
blanket  specifications  covering  any  and  all  granite  blocks. 
I'ut  while  the  probleni  has  and  always  will  have  these  local 
factors,  the  need  of  standard  tests  for  granite  and  of 
rules  for  good  practice  to  meet  the  various  ti'allic  con- 
ditions   is  none  the  less  pressing. 


Iby   Auatt©aimoIbale   Tajf"®  dhsiisas 

Any  inventor  who  will  i)roduce  ami  ])ut  into  extensive 
use  some  attachment  to  automobile  tires  which  will  secure 
traction  and  avoid  side-slip  on  soft  or  slippery  roads  and 
which  will  at  the  same  time  do  less  damage  to  the  road 
surface  than  the  present  tire  chains  will  not  only  bestow 
great  benefit  on  the  automobile  industry,  but  will  save 
millions  of  dollars  of  damage  now  being  done  to  road 
surfaces.  The  destructive  effect  on  water-bound  maca- 
dam roads  of  smooth  automobile  tires  is  now  universally 
admitted:  but  it  lias  been  generally  claimed  that  the  best- 
built  iiituminous  macadam  roads  were  proof  again.sf  such 
damage.  When,  however,  a  heavy,  high-speed  automobile 
has  chains  put  on  its  tires,  it  is  manifest  that  only  tlie 
liardest  and  toughest  road  surfaces,  such  as  granite  block, 
vitrified  brick,  sheet  asphalt,  wood  block  or  concrete,  can 
be  expected  to  resist  the  wear. 

In  Boston  and  vicinity  last  week  a  thaw  left  the  roads 
covered  with  several  inches  of  ice,  making  it  absolutely 
neces.sary  to  jiut  chains  on  all  motor-car  tires.  Almost 
immediately  ruts  were  worn  through  the  ice  down  to  the 
road  surface  beneath  and  all  motor  cars  had  to  follow 
in  these  ruts,  which,  as  the  temperature  was  slightly  above 
freezing,  were  constantly  filled  with  water.  The  road 
surface  underneath  was  more  or  less  weakened  by  the  ef- 
fect of  the  water  and  under  the  attrition  of  the  tire 
chains,  the  ruts  were  rapidly  deepened  and  the  broken 
stone  of  the  macadam  was  .scattered  over  the  surface  of 
the  road. 

Such  weather  conditions  are  liable  to  prevail  at  any 
time  during  the  winter  months,  and  are  bound  to  result 
in  serious  road  damage.  What  highway  authorities  in 
charge  of  road  construction  and  maintenance  can  do  to 
protec-t  their  roads  is  an  exceedingly  difficult  question 
to  answer.  An  ordinance  forbidding  the  use  of  chains 
on  automobile  tires  would  be  impracticable,  for  such 
equipment  is  a  necessity  when  the  roads  are  covered  with 
ice  if  the  machines  are  to  run  at  all,  not  only  for  the 
safety  of  the  cars  using  the  chains,  but  for  the  safety 
of  all  other  road  traffic.  Doubtless  the  damage  to  road 
surfaces  would  be  less  severe  if  tires  were  equipped  with 
the  well  known  leather  armor  with  steel  studs;  but  this 
protection  is  quite  expensive,  not  readily  applied  and  re- 
moved and  does  not  give  the  amount  of  traction  and 
security  from  side-slip  which  the  chains  afford. 

Although  the  rutting  of  roads  by  automobile  tires  is 
much  more  rapid  on  grarel  and  dirt  roads  than  on  maca- 
damized roads,  the  injury  there  is  comparatively  unim- 
portant since  the  ruts  can  be  smoothed  out  by  the  use  of 
scrapers  and  rollers  and  the  roads  made  good  as  new. 
On  a  macadam  road  surface,  however,  when  the  ruts  are 
torn  out  by  automobiles,  it  is  generally  necessary  to  pick 
up  a  broad  strij)  of  the  entire  .surface  and  apply  consider- 
able new  material  to  bring  the  road  again  into  proper 
shape,  which  piocedni'e  is  necessarily  a  very  expensive 
process. 

'VUr  whole  matter  is  one  which  is  bound  to  receive  more 
attention  than  ever  before  by  highway  engineers  due  to 
the  increasing  use  of  conimercial  automol)iles,  which  are 
run  all  the  year  round  when  roads  are  often  in  poor 
condition  to  resist  wear,  wheri'as  pleasure  cars  are  little 
used  except  in  pleasant  weather  when  the  roads  are  in 
<^)o(l  cduditiiin. 
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Os&  tlt^e  History  of  Steel  Tapes 

Sii--ln  K.MiiNKKiilXd  Nkws  of  Dec.  :i\.  I'.M  I.  p.  l.SKi, 
is  ail  iirticU'  cii  (lie  liislory  of  steel  ))i|t('s.  in  which  it  is 
-itiitcil  thill  they  were  intriMhici'd  into  this  ((iiiiitrv  iiliont 
l,s;(). 

Ill  Cnisliin'r  &  DcWitt's  Dllice.  in  I'rovidt'iiio,  U.  I.,  in 
which  I  started,  llie  hoys  in  tlie  oilice  were  in  the  linl>it  oi' 
niakiuir  their  own  steel  tapes  as  I'ar  luick  as  18(1 1,  and  how 
niiicli  farther  hack  1  do  not  kn()W.  but  I  l)eliovo  it  must 
liave  l)eon  several  years. 

Tiie  lirni  used  to  l)iiy  hoo])-skirt  steel  tape  of  exactly 
llio  riirht  thickness.  This  we  cut  into  len^'ths  of  sonietliinj,' 
liver  H)()  ft.  to  allow  for  loo])s  at  the  ends,  throufjli  which 
were  passed  stout  cord.  At  intervals  of  each  foot  we 
dropped  solder  about  VL"  '"•  '"  len<rth  and  al>out  fV  in. 
in  thickness,  aiul  then  from  a  standard  measure,  made 
strouirly  nuirked  lines  across  the  tape  and  i)unclied  the 
li  inures. 

I  have  never  seen  better  tai)es  or  stronger,  and  I  later 
introduced  them  into  my  practice  in  the  West.  We 
(arried  a  rule  to  ascertain  tentlis  and  hundredths. 

-All  this  makes  me  think  that  1  am  Lrctting  to  lie  an  old 
man. 

OesMOND   FiTZtiEHAl.I). 

Krookline,  .Mass..  Jan.  ;]0,  I!)!"). 

Asa    Es^nsnasille    foip    s^   T^lbtiallsir 
Brndlge  fos'  tllh®  Messncsxsa  R^^o 

Sir — Referriu'i  to  the  interesting  editorial  on  the  his- 
tory of  the  Victoria  tuljular  bridge  at  Montreal,  in  your 
issne  of  Jan.  28,  it  may  be  of  interest  to  know  that  a 
tuliular  bridge  was  proposed  in  the  late  oO's  for  use  on 
the  iEexican  Ky.  line  from  A'era  Cruz  to  the  City  of 
Mexico.  I  (juote  from  a  report  made  by  Capt.  Andrew 
Talcott,  Chief  Engineer,  in  1858. 

Between  Cordova  and  Orizava  is  a  deep  barranca  known 
as  the  Barranca  de  Jletlac.  which  was  found  to  be  10S5  ft. 
wide  at  the  grade  line  340  ft.  above  the  stream.  The  rock 
on  the  west  side  slopes  about  45°,  and  the  eastern  slope  is  still 
steeper.  It  is  a  fine  site  for  a  suspension  bridge,  and  if  that 
kind  of  structure  was  not  very  objectionable  on  railway  lines 
1  should  recommend  the  construction  of  one  at  this  point.  A 
better  but  much  more  expensive  plan  would  be  an  iron  tub- 
ular bridge  of  two  or  three  spans  resting  on  piers  formed  of 
ast-iron  tubes,  which  would  be  cheaper  than  masonry.  A  pier 
f  masonry  346  ft.  in  height  in  the  Barranca  de  Metlac  would 
ost  $22.i,000.  One  of  cast-iron  columns  under  a  permanent 
compression  of  1  ton  per  sq.in.  would  require  1S75  sq.in.  of 
iron  at  the  bottom  and  1500  at  top,  e(|ual  to  two  tons  per  foot 
of  height,  or  in  round  numbers  for  one  pier  of  cast  iron,  1000 
tons,  which  I  estimate  can  be  purchased  in  Liverpool  all  fitted 
for  £9000. 

It  will  be  seen  that  according  to  Captain  Talcott's 
1  stimate,  his  cast-iron  pier  completed  and  ready  for 
shipment  at  Liverpool  would  cost  only  one-fifth  as  much 
as  a. masonry  pier,  notwithstanding  the  fact  that  he  had 
assumed  the  astonishingly  low  unit  loading  of  one  ton 
per  square  inch  for  the  cast  iron  and  the  generous  price, 
according  to  our  present  day  standards,  of  $45  per  ton  for 


the  matr'rial.  Accompanying  (!ni)tain  Talcott's  report  is 
a  letter  by  William  Kairbiiirii  on  the  cost  of  a  tubular 
bridge  for  the  Mexican  l{y.,  from  which  I  (juote  as  follow^: 

MancheHler,  Nov.  26,  IS.'iS. 

Sir:  In  reply  to  your  letter  of  3cl  I  have  lo  refer  you  to  the 
annexed  pen  Hkotch  of  the  bridge  I  would  propoHC  for  croHH- 
hiK  the  rnvliicH  or  rivers  on  the  line  of  railway  between  Vera 
Cru!!  mill  Mexico.  I  nHHume  that  in  crouHlnK  thCMe  valleyu  it 
will  lie  a  nMikIc  line  of  rullH,  niid  Hhould  this  be  the  case  the 
fiillowhiK  will  enable  you  to  form  a  correct  Idea  of  the  cost 
of    till-    Ironwork    forming    tb<-    HUperHtructure: 

Tubul:ir  bridge  of  400-ft.  Hpan,  prepared  In  sections  and 
delivered  In  Liverpool  ready  for  reconstruction,  including  all 
the  jilates,  bolts,  rivets  and  expansion  apjiaratus,  the  whole 
complete   about    12.'iO   tons,   £26,500. 

The   comjiuted   strength   of  these   tubes  will   be   8   tons   per 
lln.ft..  or  3200  tons  for  the  400-(t.  span. 
Yours  sincerely, 

(.Signed)   \VM.    FAIRBAIItX. 

SI.   K.   Lyons,   Ksq.,  C.   E. 

Tlie  letter  al.so  gave  estimates  for  a  three-span  bridge, 
1000  ft.  long. 

It  will  be  seen  that  the  i)rice  for  the  fabricated  plates 
for  the  tubular  bridge  was  a  little  over  5c.  per  lb.,  and 
also  that  the  weight  of  the  400-ft.  span  was  a  little 
over  three  tons  per  lineal  foot  and  that  it  was  supposed 
to  have  a  strength  of  eight  tons  or  about  17,000  lb.  per 
iin.ft.  It  is  ])robable,  however,  that  ultimate  strength 
and  not  working  load  was  meant  by  the  term  "strength'" 
in  the  above  letter.  The  project  to  build  the  tubular 
l)ridge  for  the  Mexican  Ey.,  however,  w^as  never  realized. 
Tlie  following  is  an  extract  from  the  diary  of  Sebastian 
Wimmer,  an  engineer  of  the  .Mexican  Ey.,  dated  Apr.  26, 
18(;6: 

Demonstration,  dinner,  dance,  etc.,  at  laying  of  the  corner- 
stone for  big  bridge  over  Metlac  Barranca.  The  project  for 
a  bridge  900  ft.  long  and  300  ft.  high  has  had  to  be  abandoned 
for  a  125-ft.  wooden  trestle  on  account  of  earthquakes  which 
might  have  destroyed  such  a  high  structure. 

Accompanying  Fairbairn"s  estimate  were  rough  sketches 
of  the  pro]Josed  spans  and  piers;  but  no  hint  is  given  of 
the  method  by  which  the  tubular  bridge  could  liave  been 
erected.  The  sketch  merely  shows  a  cross-section  of  the 
gorge  with  two  slender  piers  350  ft.  high  supporting  a 
central  span  of  400  ft.  and  two  side  spans  of  317  ft. 
It  is  doubtful  whether  any  ])racticable  method  could  have 
been  devised  to  erect  the  bridge. 

E.  M.  L. 

Buffalo,  X.  v..  Feb.  5,  11)15. 


'Ea 


Sir — In  estimating  the  available  water-supply  for  an  ir- 
rigation project,  it  is  the  practice  among  engineers  to 
make  an  allowance  for  irrigable  lands  not  actually  irri- 
gated. In  some  cases  as  high  as  20%  is  allowed  for  this 
class  of  lands.  It  is  then  assumed  that  the  water  other- 
wi.se  required  for  these  lands  could  l)e  applied  to  other 
lands.  For  example,  if  the  water-supply  is  found  to  be 
.sufficient  for  20,000  acres,  and  the  20%  allowance  is 
made,  it  is  assumed  that  the  water  will  supply  a  24,000- 
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acre  project.  lu  this  example  I  have  purposely  taken  the 
maximum  allowauee  that  has  come  to  my  notice,  20%, 
in  order  to  bring  out  more  clearly  the  point  in  mind. 
The  question  as  to  whether  any  allowance  should  be  made 
and,  if  any,  what  per  cent,  should  be  allowed,  has  resulted 
in  several  more  or  less  serious  controversies  in  Oregon. 
In  one  case  the  water  rights  involved  had  a  sale  value 
of  $200,000.  It  must  be  kept  in  mind  that  the  allow- 
ance is  made  after  all  the  nonirrigable  land  has  been 
eliminated. 

During  the  first  few  years  after  the  construction  of  the 
irrigation  works,  much  of  the  land  is  not  irrigated  because 
it  requires  considerable  time  for  the  farmer  to  prepare 
his  entire  tract  for  irrigation.  However,  after  all  land 
has  been  irrigated,  or  sufficient  time  has  elapsed  so  that 
under  ordinary  conditions  the  land  would  have  been  irri- 
gated, the  nonirrigated  land  may  be  divided  into  three 
clas.-;es:  (1)  Land  belonging  to  nonresidents,  and  not 
rented;  (2)  summer  fallow;  (3)  land  occupied  by  build- 
ings and  fences. 

It  may  oe  said  of  the  first  class  that,  as  the  land  owner 
is  paying  from  $0.40  to  $2.40  per  acre  per  annum,  as 
well  as  interest  on  the  cost  of  construction  and  taxes, 
it  is  not  likely  that  he  will  permit  the  land  to  lie  idle  for 
any  great  length  of  time,  and  this  class  of  lands  will 
doubtless  gradually  diminish  until  it  is  entirely  elimin- 
ated. The  original  cost  of  construction,  coupled  with 
the  annual  maintenance  charges,  makes  it  too  expensive 
to  hold  land  in  an  irrigation  project  long  for  speculation 
without  receiving  some  return. 

Summer  fallow  is  not  as  common  on  irrigated  lands  as 
upon  dry  farms,  crop  rotation  being  used  as  a  .substitute. 
This  is  largely  due  to  the  fact  that  different  kinds  of  crops 
can  be  raised,  and  also  on  account  of  the  necessity  of 
.securing  some  returns  from  the  irrigated  land  every  year 
to  meet  expenses.  It  is  doubtful  whether  summer  fallow 
can  be  properly  classed  as  nonirrigated,  as  such  land  is 
frequently  irrigated  to  facilitate  early  plowing  or  seeding. 

A  very  small  part  of  the  lands  is  occupied  by  build- 
ings, and  the  area  surrounding  the  buildings  is  usually 
watered.  The  land  occupied  by  fences  is  comparatively 
insignificant.  Roads  are  an  important  item  in  an  irri- 
gation project,  especially  a  project  upon  which  the  tracts 
are  small.  Allowing  for  (iO-ft.  nuiin  roads  every  mile  and 
40-ft.  cross  roads  every  half  mile,  about  21/^%  of  the 
total  area  would  be  taken  up  with  roads.  This  would  al- 
low for  a  county  road  in  front  of  every  40-acre  tract,  and 
a  main  highway  within  half  a  mile  of  all  such  tracts. 

Don  H.  Bark,  in  charge  of  joint  investigations  as  to 
duty  of  water  under  the  U.  S.  Department  of  Agricul- 
ture and  the  State  of  Idaho,  finds  from  actual  survey  that 
only  8.06%  of  the  irrigable  land  in  an  irrigation  projecit 
is  not  irrigated,     ^^r.  Bark  says: 

The  survey  includes  everything,  that  is,  every  .square  foot 
of  an   irrlKated  area  totalling   16,065   acres. 

The  waste,  or  nonlrrlKated  acreage  contained  in  the  area 
surveyed,  consisted  of  1294.52  acres,  or  S.OB'/i.  which  was 
made  up  of:  CorralH,  U.62%;  barn  and  stock  yard.s,  0.16; 
fence  rows,  0.55;  slou^h.s,  0.28;  creek.-i,  0.61;  canals  and  ditches, 
1.43;  roads,  county  and  private,  2.18;  railway  rlBhts-of-way, 
0.5S;  coulees,  0.57;  building  sites,  0.86;  high  ground,  0.02; 
miscellaneous,   0.209!. 

This  land  was  typical  Idaho  Irrigated  land  consisting  of 
two  tracts,  one  in  the  Boise  Valley,  the  same  having  been 
cultivated  about  lO  to  15  years,  aiul  tlie  other  was  located 
on  the  south  side  of  Twin  Falls  Project,  having  been  under 
cultivation   eight   years. 


It  will  be  noted  that  this  includes  all  land  not  actually 
in  cultivation,  such,  for  example,  as  the  small  area  of 
waste  land  along  the  fences.  Such  area  could  not  be  elim- 
inated in  fixing  the  amount  of  water  the  irrigator  is  en 
titled  to,  as  it  will  subirrigate  and  furnish  pasture,  anil 
is  therefore  irrigated.  If,  therefore,  any  allowance  is 
made  it  should  be  8  rather  than  20%. 

In  addition  to  the  practical  problems  involved,  there 
is  the  legal  aspect  of  the  case.  If  a  land  owner  buys  a 
water  right  for  40  acres  of  land,  and  pays  the  annual  main- 
tenance therefor,  under  what  conditions  can  he  be  de- 
prived of  a  delivery  of  the  quantity  of  water  determined 
upon  as  sufficient  for  the  irrigation  of  the  entire  tract? 
The  possibility  of  a  natural  shortage  is  recognized,  and 
mo!<t  irrigation  contracts  make  provision  for  a  proportion- 
al division  of  the  water.  I  believe  that  this  is  the  only 
case  in  which  it  would  be  equitable  to  cut  down  the 
water-supply  when  a  contractor  demanded  his  full  de- 
livery according  to  contract.  While  beneficial  use  is  the 
u.sual  measure  of  the  right,  the  amount  which  can  be  bene- 
ficially applied  is  determined  at  the  time  of  the  sale  of 
the  water  right.  The  irrigator  certainly  has  a  right  to 
determine  how  he  shall  irrigate  and  whether  or  not  he 
will  summer  fallow  his  land.  Even  if  actual  beneficial 
use  did  fix  the  amount  of  water  to  which  an  irrigator  was 
entitled  each  season,  who  would  have  the  right  to  deter- 
mine what  would  constitute  beneficial  use  ?  Having  paid 
for  the  use  of  the  commodity  and  the  delivery  of  it,  the 
irrigator  is  entitled  to  it. 

Due  allowance  should  be  made  as  far  as  possible  before 
the  cost  is  assessed  and  no  charge  made  for  the  irrigation 
of  roads,  which  the  farmer  would  not  be  allowed  to  irri- 
gate. It  is  difficult  to  say  what  disposition  should  be 
made  of  water  rights  appurtenant  to  land  later  included 
in  roads.  Should  the  water  rights  belong  to  the  county, 
which  has  a  possessory  right  to  the  land,  or  should  the 
water  rights  remain  the  property  of  the  original  land 
owner  to  whom  the  land  will  revert  in  case  it  is  aban- 
doned for  road  purpo.ses ;  or  should  they  revert  to  the  ditch 
owner  and  be  .sold  a  second  time ;  or  should  they  follow 
the  rule  of  abandoned  water  rights,  and  inure  to  the 
benefit  of  subsequent  appropriations?  The  answer  to 
this  question  will  depend  largely  upon  the  laws  of  the 
state,  but  as  a  matter  of  equity  and  practical  administra- 
tion, the  water  rights  should  remain  the  property  of  tlic 
land  owner. 

The  writer  questions  the  legal  right  of  any  company, 
irrigation  district,  water  users'  association  or  other  or- 
ganization in  control  of  the  delivery  of  water  to  deliver 
a  less  quantity  of  water  than  that  purchased  and  for 
which  maintenance  is  being  paid,  regardless  of  the  condi- 
tions of  the  land  to  which  such  water  is  appurtenant. 
We  have  no  quarrel  with  the  practice  of  designing  irriga- 
tion projects  with  an  anticipated  periodi.  -il  shortage  of 
water,  provided  that  such  shortage  is  not  increased  by  the 
addition  of  a  certain  area  on  account  of  the  anticipated 
nonirrigated  irrigable  land.  This  matter  should  be  given 
consideration  at  the   time  of  fixing  the  duty  of  water. 

In  conclusion,  the  writer  believes  that  if  a  given  wa- 
ter-sui)ply  is  found  to  be  sufficient  for  20,000  acres,  water 
rights  siiould  be  sold  for  20,000  acres  and  no  more;  hence, 
that  the  cost  should  be  asses.sed  against  the  same  area. 

PkUCY    A.    COOPKI!. 

A.ssi.stant  State  Engineer. 
Salem.  Ore..   Nov.   20,    1!)1  I. 
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Paisi^ts  Wlblcl^  R.eai9t  DArKeming 

by  Gasesp  Soottp  Etc.* 

l\\   IIknkv    a.  (;  \i;iiN  i:i;t 
KmciT  or  (iAMiN    lOvoi.vi  II  in    I'ni.i.i- ii:i)  \V  xikks 

|)iiriiii,'  an  autoniohilo  trip  aloii;,'  (In*  hanks  of  the  I'as- 
isjiic  HiviT  at  I'assnic,  N.  .1.,  last  NiivcnilM-r,  tin-  writer 
jmssi'il  Iniiiilrt'ils  of  franu"  luiildiniis.  nearly  all  in  an  iin- 
8ii,'lit!y  itindition.  Comparatively  new  struilnns  were  as 
btui  as  old  ones.  Tt  was  evident  that  liyilro-^en  sulpliido 
gj»s  from  the  river  was  responsihie. 

Tin'  artion  was  most  severe  on  freshly  painted  snrfaees, 
wiiieh  exiiiiiiled  lar«;e  areas  of  hhiish-lilaek  deposit  witli 
nu'tallie  luster.  The  j,n-eatest  darkeniii},'  was  indicated 
on  the  si)ft.  roui^h  sections  of  the  wood  where  the  oil  had 
been  ahsorhed.  leavinjr  hut  little  Iiindcr  for  the  pigment. 

At  one  house  with  unalVected  white  trim,  iiupiiry 
showed  that  a  prepared  paint  containin>,'  zinc  had  liei'ii 
used.  I'rohably  this  added  to  the  jjloss  of  the  coatiiii,'; 
also  it  is  known  that  zinc  white  is  not  alTeited  hy  hydro- 
jten  sulphide.  Some  tests  of  panels  hcarinj^  three  hard- 
ened coats  of  various  white  pfiints.  exposed  to  this  j,'as. 
showed  that  the  use  of  over  10%  zinc  oxide  larf,'cly  pre- 
vented action  on  the  lead  pigment;  10%  of  inert  pig- 
ment also  gave  good  results. 

EiTKcT  or   TxnrsTiMAT,   Smoke.   Soot  axd  G.vses 

Houses  in  I'ittshurgh  must  he  painted  for  the  mke  of 
a  I' pea  ranee  twice  as  often  as  in  most  other  cities.  How- 
ever, some  paints  aj)parently  last  longer  (protect'  the 
painted  structure  longer)  there  than  in  many  other  places, 
due  partly  to  the  ])rotectivc  action  of  accumulated  soot. 
Among  some  panels  on  a  Pittsburgh  test  feme,  now  some 
seven  years  old,  considerable  dilVerence  is  seen  in  the  re- 
sistani'C  of  various  i)igments  to  the  accumulation  of  soot. 
Simple-])ignient  paints  which  weatiiered  soft  and  n)U';li 
became  good  holders  for  soot  and  tar,  wliich  hardened  to 
an  unwashable  surface.  The  i)aints  wliicli  contained  lead 
with  zinc  or  other  pigments  dried  with  harder  and  glossier 
films  and  did  not  retain  as  much  dust — or  at  least  were 
washed  fairly  free  by  rain. 

Analyses  of  the  surfaces  of  these  panels  showed  that 
50%  of  the  all-lead-carbonate  surfaces  had  been  con- 
verted to  suljihate:  the  .sulphur-laden  rain  was  easily  al)- 
sorbed  by  the  rough  soot-coated  paint.  The  carbonate  .sur- 
faces held  2.1  to  6.67c  insoluble  matter,  1.4  to  2.7%  iron 
oxide  and  13.8  to  '.ViAi%  carbon  and  organic  matter.  It  is 
nteresting  to  note  the  high  percentage  of  iron  oxide  on  the 
panels  which  had  no  iron  in  the  paint;  an  average  of  3% 
and  a  maxinmm  of  18  were  found.  However,  the  percent- 
age of  iron  dust  is  small  in  comparison  with  carbon  and 
organic  matter  present.  The  tar  compounds  act  like 
mucilage  and  a  coating  with  cinders  offers  a  great  resist- 
ance to  washing.  An  etficient  cleaner  has  been  found 
in  a  neutral-.soap  solution  containing  a  little  kerosene  and 
finely  divided  silica.  The  writer  has  not  been  aljle  to  con- 
firm generally  the  statement  of  a  contemporary  that  sul- 
phur-dioxide gas  converts  zinc  oxide  into  soluble  zinc  sul- 
phate. (The  lead-zinc  ])aint  surfaces  were  less  wash- 
able and  not  so  .satisfactorilv  examined.) 


I  »l  l;  Mini  I  •,  ol-  r.MNTS  IvM'osKli  I  o  |{\ri,l;nvi)  (!|NI)EUS 
The  writer  lins  often  observed  the  excellent  condition 
(.f  paints  used  on  smidl  frame  railroad  statioim  about 
the  itiuntry.  Impiiries  developed  the  fact  that  in  most 
cHses  the  base  of  the  paints  was  white  lead  (basic  carbon- 
ate or  basic  sulphate)  and  ziiie  oxide,  ground  by  machin- 
ery to  a  paste  in  |iure  linseed  oil  and  sid)se(pieiitly  thimieil. 
.Moderate  percentages  of  inert  pigments  have  been  used 
in  some  of  these  paints  with  good  results.  It  is  probable 
that  a  good  percentage  of  haril  jiigmeiits  is  (lesirabh;  and 
that  pure  oil  with  high-grade  drycM-  should  be  the  thinner, 
lo  form  a  <piiek-diTing  and  fairly  Imid  (dating.  Otlicr- 
wise  cinder  darkening  may  oiciir. 

In  one  cas(!  .s(nne  white  station  sign  boards  had  turned 
verv  dark.  Micro.sco])ical  examination  showed  tliat  the 
paint  was  in  most  excellent  condition  cm  cpt  lor  Miiall  im- 
bedded particles  of  coal  cinders  and  iion  oxide.  Tlic  paint 
ha<l  c\idciitl\   Ijc^cn  :i|iplic(!  witiioiil  drvcr. 

y. 


•Based  on  parts  of  a  p.iper,  "Observations  on  P.iinted  Lum- 
ber," before  the  International  Association  of  Master  House 
Painters  and   Decorators,  Washington,   D.  C,  Feb.   9,   1913. 

♦  Assistant  Director,  Institute  of  Industrial  Research, 
Washington,   D.   C. 


Wa^eff"  Manna  at  Cniacnifairaata 

Longitudinal  compression,  due  to  contact  of  [)ortions 
of  the  ends  of  pipe  lengths  at  joints,  is  given  as  the  cause 
of  the  break  in  a  60-in.  force  main  in  Eastern  Ave.,  Cin- 
cinnati, Ohio,  on  Dec.  6,  1913,*  by  John  W.  Alvord,  Con- 
.'>ulting  Engineer,  of  Chicago.  This  conclusion  was  ex- 
])ressed  in  a  report  made  by  ^Ir.  Alvord  to  the  Marquette 
('(instruction  Co.,  of  Chicago,  in  behalf  of  that  company 
and  the  Pennsylvania  R.R.,  the  company  having  been 
engaged  at  the  time  of  the  break  in  laying  a  24-in.  drain 
pipe  near  the  water  main  in  connection  with  railway 
grade  eliminaticm  work  for  the  railroad. 

Mr.  Alvord  visited  the  scene  of  the  Itreak  a  week  after 
its  occurrence  and  interviewed  the  su])erintendents  and 
engineers  for  the  contractor,  the  railroad  and  the  city, 
lie  also  studied  the  evidence  taken  by  the  coroner's  jury 
in  its  investigation  of  the  death  of  three  men  who  were 
drowned  in  the  drain  trench  at  the  time  of  the  break. 
Mr.  Alvord's  report  is  dated  Sept.  15,  1914,  but  has  only 
recently  been  made  i)ul)lic,  owing  to  litigation  over  the 
break.  One  of  the  current  explanations  of  the  cause 
of  the  break  was  that  it  was  due  to  the  drain  excavation 
which  has  been  mentioned,  but  Mr.  Alvord  believes  that 
xvork  had  nothing  to  do  with  the  case. 

The  main  which  broke  was  nearly  parallel  with  the 
Pennsylvania  tracks,  and  20  ft.  distant  at  the  point  of 
the  break.  The  bottom  of  the  main  at  the  point  of  the 
break  was  I5I/2  ft.  below  the  street  surface.  The  drain- 
])ipe  excavation  was  partly  in  trench  and  partly  in  tunnel, 
each  sheeted  and  braced.  The  sheeting  xv'as  nearly  2  ft. 
from  the  water  main  and  the  bottom  of  the  excavation 
xvas  on  the  same  level  as  the  bottom  of  the  main.  The 
excavation  was  in  "fairly  stiff  shaly  clay."  Heavy  rail- 
road trains  and  iuterurban  trolley  cars  pass  the  site  of 
the  break,  the  double  tracks  of  the  trolley  line  being  on 
the  other  side  of  the  pipe  from  the  railroad,  and  one 
rail  being  quite  near  the  main.  At  the  time  of  the  acci- 
dent the  ground  was  partly  frozen. 

About  150  ft.  from  the  break,  and  in  an  abutment  to 
the  subway  for  the  street  nndercrossing,  there  is  a  ver- 
tical bend  in  the  fiO-in.   main.     This  bend   is  embedded 


p.  2 


•See  "Eng.  News,"  Dec.  11,  1913,  p.  1208,  and  Jan.  29,  1914. 
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in  concrete.  The  bend  an(^  the  anchorage  together  ''evi- 
«lently  hold  the  pipe  at  this  point  from  either  marked 
longitudinal  or  lateral  movement,  while  to  the  ea.«t  of 
this  point,  in  the  direction  of  the  rupture,  there  is  more 
opportunity  for  the  lateral  and  compressive  thrust  to 
be  brought  into  play."  The  pipe  line  along  this  stretch 
was  curved  convexly  toward  the  "railway  and  bluff  side 
of  Eastern  Ave."  at  the  rate  of  about  3  ft.  offset  per 
100  ft.  for  some  400  to  500  ft.  When  the  pipe  broke,  a 
piece  about  8  ft.  long,  constituting  a  half  of  the  circum- 
ference of  the  pipe  at  the  bell,  was  forced  outward, 
toward  the  railroad  tracks,  and  away  from  the  convex 
side  of  the  curve. 

Examinations  of  the  fracture  indicated  good  sound 
material.  Tests  of  the  piece  of  pipe  broken  out,  made 
under  the  direction  of  John  W.  Hill,  of  Cincinnati,  ^Ir. 
Alvord  states,  "show  no  cause  for  any  criticism  of  the 
material  of  which  the  pipe  was  made."  ^Ir.  Hill  ex- 
amined the  "interior  of  the  pipe  for  over  100  ft.  east 
of  the  break  at  the  time  of  its  repair,"  but  could  not 
examine  it  to  the  westward  "on  account  of  standing  water 
in  the  depressed  section  of  the  pipe."  Mr.  Hill  has 
stated : 

The  ends  of  aU  spigots  at  some  point  in  the  circumference 
had  been  butted  up,  metal  to  metal,  asainst  the  shoulder  of 
the  bell,  and  under  this  condition  of  pipe  laying,  motion  of 
the  pipe  in  any  direction  might  produce  stresses  in  the  spigot 
or  bell,  beyond  those  that  the  pipe  could  resist,  and  of  a 
kind  not  anticipated  in   the  design   of  the   pipe. 

On  Sept.  13,  1014,  a  break  occurred  in  a  48-iii.  water 
main,  in  Columbia  Ave.,  Cincinnati.  Regarding  this 
break  ^Ir.  Alvord  says : 

E.  E.  Stetson,  an  engineer,  who  had  opportunity  to  inspect 
both  breaks,  reports  to  the  writer  that  the  recent  break  was 
similar  to  the  one  in  the  60-in.  main  on  Dec.  6,  1913,  at 
Eastern  Ave.  A  section  of  pipe  was  broken  out  of  approxi- 
mately the  same  size  and  shape,  and  in  both  cases  the  bell 
of  the  pipe  broke  exactly  in  the  middle  of  the  pipe  at  top 
and  bottom.  The  recent  break  in  Columbia  Ave.  tapered  in 
wedge  shape  to  within  1 '/i  ft.  of  the  next  joint,  and  this 
pipe  was  laid   in   a   rock   cut,   with   nobody   working   about   it. 

The  conclusions  of  Mr.  Alvord's  rej)ort  are  as  follows: 

(1)  That  the  60-in.  main  was  ruptured  by  longitudinal 
compression;  that  is  to  say,  pressure  acting  along  the  direc- 
tion of  the  center  of  the  pipe  line,  and  splitting  a  section  out 
probably  where  some  portion  of  a  spigot-end  bore  on  the 
shoulder   of   the   bell-end. 

(2)  That  the  pipe  line  was  thrown  into  longitudinal  com- 
pression In  large  measure  because  the  barrels  of  the  pipes 
were  in  contact  at  some  point  in  their  circumference  at  the 
Joints.  This  may  have  resulted  from  lack  of  end  clearance 
In  laying,  or  it  may  have  resulted  from  closure,  since  laying, 
by  lateral   pressure   from   the   north   or   bluff   side   of  the   pipe. 

(3)  The  longitudinal  pressure  was  possibly  increased  by 
the  fact  that  all  secondary  influences,  such  as  jar  from 
trains,  pile  d.lving,  landslips,  occurred  on  the  northerly  side 
of  the  pipe,  which  side  pr -sented  a  slight  convex  curve  in 
that  direction  all  "Iohet  the  pipe  line,  on  both  sides  of  the 
break. 

(4)  The  particular  influence  which  increased  the  longi- 
tudinal pressure  to  the  ruptur.  point  can  hardly  be  identified; 
It  probably  was  not  a  large  force  taken  by  itself.  Any 
Increase  of  land  pressure  o.  cf  accumulated  jars  would  have 
been  suflU-ient,  In  the  stra'.ned  condition  of  the  pipe  line,  to 
have  compelled   the   final   ruptu'-e. 

(5)  It  Is  not  conceivable,  Trom  m  enirineering  point  of 
view,  that  the  sewer  trench  could  have  been  ev-i\  the  com- 
pleting cause  of  the  rupture.  The  trench  was  fv;lly  braced 
and  did  not  reduce  the  supporting  lateral  pressure  of  the  earth 
against  the  main.  Us  depth  and  position  were  not  such  as 
to  cause  even  conservative  criticism.  Thfre  wan  no  hammer- 
ing of  sheeting  going  on  at  the  time  ot  the  rupture.  The 
more  plausible  explanation  Is  that  the  Jar  of  a  passing  train 
or  an  Increase  of  lateral  thrust  from  the  sliding  bluff  added 
the  final  few  pounds  of  slress.  which.  In  connection  with  the 
utrnln    already    present,    caused    the    final    break,    and    the    fact 


that    the    trench    for    the    drain    was    open    at    that    time    can 
only  be   regarded   as  an   unfortunate   coincidence. 

(6)  If  the  theory  above  outlined  is  correct,  it  is  probable 
that  some  danger  yet  exists  of  another  break  in  this  vicinity, 
unless  the  sleeve  and  short  length  used  in  the  repair  were 
3o  laid  as  to  provide  for  play  in  the  length  of  the  pipe.  The 
protecting  effects  of  such  play  would  not,  however,  extend 
very  far  from  its  immediate  vicinity. 


Very  careful  measurements  of  the  Gray  &  Davis  Bldg. 
in  Cambridge,  ^lass.,  were  made,  shortly  after  completion 
of  the  building,  by  Professor  Howard  of  tlie  ^lassachusetts 
Institute  of  Technology-.  The  builders,  Aberthaw  Con- 
struction Co.,  Boston,  wanted  the  basis  for  a  study  of  the 
expansion  and  contraction  of  a  reinforced-concrete  build- 
ing under  temperature  variations.  The  over-all  lengths 
of  the  liuilding  and  the  movements  of  vertical  lines  estab- 
lished on  the  south  front  were  measured. 

ileasurements  were  made  Nov.  7,  1913 — a  moderately 
wai-m  day:  Feb.  12,  15)14 — a  cold  day;  Sept.  1,  1914 — a 
hot  day. 

The  varying  lengths  of  the  building,  measured  betAveeii 
points  accurately  established  near  the  two  ends,  are  given 
in  the  accom])anying  tal)le.  In  eacli  case  the  measurement 
given  is  the  average  of  several  determinations. 

Temperature, 

Deg.  F.  ,^L,ength,  Ft.—, 

Date                                              Base          Roof  Base          Roof 

Nov.     7,     1913 fi9.S             56.9  382.559      379.4S7 

Feb.     12,     1914 17.4               6.2  382.552      379.377 

Sept.    1,    1914 90.0             82.0  382.580      379. 4SS 

The  shrinkage  in  the  base  with  a  difference  of  tempera- 
ture 52.4°   is  apparently  O.OOT  ft.     At  the  roof  with  a 
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ilillVrence  of  50.7°  the  shrinkage  was  0.00  ft.  Comparing 
Sei)teniber  with  the  j)revious  November  the  base  had  ex- 
panded 0.021  ft.  with  a  20°  increase  in  temperature,  and 
the  roof  0.04(5  ft.  with  a  temperature  difference  of  25°. 
The  movement  of  the  points  located  on  the  parapet,  as 
compared  with  the  points  at  the  base  (which  may  be 
considered  as  fixed),  is  shown  by  the  sketch  herewith.  It 
might  be  mentioned  that  the  September  measurements 
were  made  almost  exactly  one  year  after  pouring  concrete 
was  (inished.  A  curious  feature  of  the  results  shown  by 
the  sketch  lies  in  the  fact  that  the  four  sections  of  the 
building  between  measuring  points  expanded  and  con- 
tracted irregularly.  Wlien  the  building  contracted  as  a 
wliole,  one  section  of  the  building  showed  actual  expan- 
sion, and  rive  versa.  This  must  have  been  due  to  local 
causes  which  have  not  been  determined — possibly  to  in- 
terior conditions  of  heating. 


•From   .Sidney  ti.    Konn,   wllli    Waller   I!.   .Snow,   13B   Federal 
St.,   Boston,  Mass. 
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Mi(dl-Wn Ulster   Convention  of  thve 

Ammerican    Institute    of 

Electrical  £n|(ineers 

'I'ln-  tliiiil  iniil-wiiilci-  (•(Hivciitidii  of  tin-  Aiiiciiiiin 
Institiiti'  i>f  I'llfctrical  I'lii'finviTs  was  liclil  in  \\\r  V.\)>/\- 
iiirrin;.'  SiH-ii'tios'  Huildiiii,'.  New  York.  hli.  1^  lit.  willi 
11  t«>tiil  iittciitlancc  of  altoiit  l.">().  'Plic  |ini;:iaiu  waH 
of  a  iri'iiiTal  natiiic.  oin«  si-ssioii  liciiij,'  drvolcd  (o  a  dis- 
iission  of  Icstiiiij  l\if,di-(ciisioii  insulators,  aiiotlu'r  to 
iiiisci'llaiu'ous  hijili-liMisioM  work,  oiu-  to  I'lectric  motors, 
■  'lie  to  tlu'  t'U'ctrical  iirccipitalioii  of  siis|H'ndc(l  inatlcr 
ill  smoke  niid  funu's,  and  oiu>  session  was  j^'iveii  up  to  a 
ilisiussion  of  till'  liroad  (|iu'sli()n,  "The  Status  of  tlic 
Knjriiii'or."  TIumv  wcif  various  excursions  to  eleetriia! 
riiijineeriiijx  works,  ami  a  dinner  dance. 

The  discussions  on  "'riie  Status  of  the  Mn^^iuccr"  are 
ii'viewed  elsewhere  in  this  issue.  l'rohal)lv  tiie  ^^reatest 
interest  of  the  whole  meetin<j  centered  in  tiie  session  at 
which  three  pajnTs  were  juvsiMited  on  "Klectrical  I'rc- 
cipitatiou  of  Suspended  Matters  in  Fluids".  The  first 
paper,  entitled  "Theorv  of  the  Removal  of  Sus])ended 
Matter  from  Fluids'',  was  hy  W.  W.  Stroiifr,  of  the 
Mellon  Institute  of  Industrial  Kesearch  and  Scliool  of 
Specific  Industries.  University  of  Pittslnirjih.  The  way 
was  outlined  in  which  the  amounts  of  energy  required 
for  preci])itatin<j;  sus])ended  matter  had  hecn  figured  for 
the  installations  which  had  been  studied  at  the  Mellon 
Institute.  This  was  according  to  Stokes'  law  for  the 
force  required  to  overcome  friction  of  nioxcmcnt  of 
.-uspended  particles;  application  was  shown  to  llic  use 
(if  high-tension  electrical  discharge  (corona).  The 
statement  was  made  that  a])i)ro.\imately  10%  of  the 
I'lectrical  energy  was  u.«ed  directly  in  precipitating  dust, 
etc. ;  it  was  expected  that  this  figure  could  be  increased. 

The  .second  paper,  entitled  "Theoretical  and  Experi- 
mental Consideration  of  Electrical  Precipitation'',  by 
-V.  F.  Nesbit  of  the  University  of  Pittsburgh,  was  a 
::\'neral  review  of  modern  views  regarding  the  atomic 
-tructure  of  matter  and  the  ionization  of  gases  with  parti- 
(  ular  reference  to  the  bearing  on  electrical  i)recipitation 
"f  smoke,  dust,  a.shes,  etc. 

The  third  paper,  "Practical  Applications  of  Electrical 
i'reeipitation,"  'by  Linn  Bradley  of  the  Research  Corpo- 
ration (which  concern  is  administering  the  patents  for 
the  Cottreil  electrical  precipitation  process  and  turning 
the  proceeds  over  to  the  Smithsonian  Institution  for 
research  promotion),  was  of  a  generally  practical  nature 
and  was  illustrated  by  moving  picture  films,  and  lantern 
slides  of  the  work  done  at  the  Selby,  Balaklala,  Garfield 
Mud  other  smelters.  A  wide  application  was  shown  to 
iuuch  commercial  work  with  smelter  fumes,  chemical 
mists,  powdered  food  products,  etc. 

In  opening  the  session  at  which  these  papers  were 
presented,  F.  V.  Cottreil,  of  the  U.  S.  Bureau  of  Mines, 
inventor  of  the  process  whose  developments  were  de- 
>rribed,  review'ed  the  work  of  earlier  investigators  who 
made  his  own  system  possible — special  credit  being  given 
to  Sir  Oliver  Lodge.  In  speaking  of  the  possibilities  of 
I  lie  process,  he  mentioned  the  possibility  of  carrying  to 
'•mjiletion,  with  the  apparatus  and  methods  now  avail- 
lule.  Lodge's'  scheme  of  dissipating  fog.  He  thought 
that  it  might  be  possible  to  sweep  a  path  ahead  of  a 
I'ogliouiid  vessel  carrying,  by  aerial  sustentation,  a  system 
'if  electrodes  a  coui)le  of  boats'  length  ahead  of  the  vessel. 


THe   StatuBS   of  tlhe   lEn^ineer 

One  fcshion  of  the  midwinter  meeting  of  the  American 
I  list  it  lite  of  Electrical  Engineers  last  we<'k  was  devoted 
to  n  disciiHsion  of  the  status  of  tln'  cn^^ini'cr  by  the  fol- 
inwing  well  known  eiigini-ers :  L.  !?.  Stillwell,  Past- 
rresideiit  of  the  jiistitute;  E.  Wilbur  i{i<c,  ,1  r.,  J'resideiit 
of  tlie  (leiienil  Kleclric  Co.;  I'Mwiii  M.  licrr.  President 
of  the  W'cstinghoiise  Electric  &  Mamifactiiring  Co.;  I)r. 
.\lex.  C.  Humphreys,  i'resi<Ient  of  Stevens  Institute  of 
'I'ecliiiology ;  Prof.  (Jeorge  F.  Swain,  of  Harvard  I'niver- 
sity;  Henry  <J.  Stott,  Superintendent  of  .Motive  Power, 
Intcrboroiigh  ifapid  Transit  Co.,  New  York  City,  and 
.lohn  .1.  Carty,  Chief  Engineer  of  the  American  Telephone 
&  'Pelegraph   Co. 

Tiiio  Enoinkkiis'  Conthibijtion  to  Civilization — 
Mr.  Rice  in  particular  laid  stress  on  the  great  debt  civiliza- 
tion owes  the  engineer — including  under  that  term  all 
])ractical  scientists.  Dr.  Humphreys  thniiglit  too  niiich 
eni|)liasis  was  laid  upon  great  achieveiuciits  like  the 
Panama  Canal ;  the  engineer'.s  hand  was  everywhere  in  the 
commonest  things  of  every-day  life.  Mr.  Carty  said  tlint 
])rogress  and  advance  had  been  so  rapid  in  tiic  last  half 
century  that  even  engineers  themselves  had  failed  to 
realize  their  place  in  our  present  civilization.  Not  all 
this  progress  has  had  to  do  with  inanimate  material 
things  for,  as  both  ^Ir.  Carty  and  Mr.  Ilerr  pointed  out, 
the  greatest  steps  in  the  engineering  of  men — in  scientific 
management — have  been  made  by  engineers,  or  men  of 
engineering  training  and  experience. 

SiMCriALIZ.VTIOX  THE  OrDEH  OI''  THE  D.\Y — Mr.  Still- 
Well  thought  that  too  much  of  engineering  students'  time 
was  devoted  to  studying  details,  which  could  be  learned 
only  in  jiractice;  more  time,  he  said,  .should  be  devoted 
to  the  study  of  the  humanities,  the  studies  which  have  a 
broadening  liberalizing  influence.  Although  other  speak- 
ers seemed  to  be  in  agreement  on  this  point,  most  of  them 
considered  that  specialization  was  also  essential  to  success 
in  engineering.  This  was  most  aptly  expressed  by  .Mr. 
Stott,  "that  each  of  us  could  not  expect  to  play  all  the 
instruments  in  the  band."  A  young  man  should  gain  hi.s 
special  knowledge,  how-ever,  in  practical  work.  Dr.  Hum- 
))lireys  said  that  the  province  of  the  engineering  school 
was  to  train  him  in  fundamentals,  not  in  specialties. 

J]xGiN'EERS  IX  Public  Life — All  the  speakers  deplored 
the  fact  that  there  are  few  engineers  prominent  in  public 
life.  There  is  a  popular  but  unfounded  idea  that  engi- 
neers are  not  good  executives,  ]\Ir.  Eice  said.  lie  added 
that  business  men  Avere  taking  a  larger  part  in  govern- 
mental affairs  and  engineers  should  follow  the  example. 
Mr.  Herr  showed  how  the  engineering  graduate  was  en- 
tering with  success  all  branches  of  industry,  and  particu- 
larly the  selling  branch,  where  the  technical  nature  of 
many  manufactured  products  called  for  salesmen  with 
knowledge  of  engineering. 

While  opposed  to  the  present  scheme  of  government  by 
commissions.  Dr.  Humphreys  thought  that  the  engi- 
neer was  the  best  qualified  of  any  profession  for  member- 
.ehip  on  these  commissions,  not  only  becau.se  of  his  judicial 
attitude,  but  because  the  problems  to  be  met  were  largely 
technical  problems. 

Prof.  .Swain  said  that  although  the  engineer  and 
engineering  were  not  appreciated,  he  thought  undue 
emphasis  was  put  on  this.  Engineers,  he  said,  wer&.  as 
well  jiaid  as  men  of  any  otlier  profession  ;  the  engineering.. 
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field  was  not  overcrowded ;  the  bii.siness  of  the  engineer, 
unlike  that  of  men  in  other  professions,  did  not  appeal 
to  any  sentiment.  Professor  Swain  said  that  leadership 
in  public  affairs  was  solely  a  matter  of  personality,  and 
if  the  engineer  is  not  a  leader,  it  is  because  he  lacks  the 
personal  qualities  to  make  liim  a  leader.  The  training  of 
the  engineer,  Professor  Swain  held,  gave  him  no  advan- 
tage over  other  professions;  iu  fact  had  rather  a  narrow- 
ing tendency.  In  his  opinion,  relief  from  present  govern- 
mental perplexities  was  to  be  had  through  the  participa- 
tion in  public  life  of  the  business  man. 

Lawykks  vs.  Enginkek.s  As  Leadkks — Mr.  Kice  said 
that  an  analysis  of  the  membership  of  Congress  iu  191-1: 
showed  that  75%  of  the  Senators  and  (i5%  of  the  Repre- 
sentatives were  lawyers.  While  he  had  the  utmost  respect 
for  lawyers  as  a  profession,  the  preponderance  of  law- 
yers in  legislative  bodies  was  an  evil.  The  social  and 
industrial  ])rol)lems  of  the  day  need  looking  into  by  engi- 
neers— men  accustomed  to  analyze  and  get  at  the  core  of 
things. 

Professor  Swain  failed  to  see  how  engineers  were  bet- 
ter trained  for  public  life  than  lawyers;  the  training 
which  tended  to  develop  the  qualities  of  analysis,  breadth 
of  view  and  straight  thinking  were  more  emphasized 
in  the  education  of  the  lawyer  than  with  the  engineer. 
The  lawyer,  he  said,  was  trained  to  pick  words  to  express 
the  exact  meaning,  while  much  misunderstanding  resulted 
from  the  average  engineer's  want  of  similar  exactness  of 
expression ;  the  lawyer  was  able  to  state  questions  from 
both  the  negative  and  positive  ])oints  of  view,  to  see  the 
weak  points  of  his  own  case,  while  the  engineer  labored 
onlv  on  one  side  of  a  problem;  engineers  needed  mental 
discipline  along  the.se  lines;  on  the  whole  the  ability  to 
reason  logically  was  far  more  emphasized  in  legal  train- 
ing than  in  engijieering  training.  Professor  Swain 
thought  that  the  brightest  college  graduates  entered  the 
profession  of  law,  and  that  some  of  these  men  should  Ije 
won  over  to  engineering. 

]\Ir.  Ilerr  agreed  that  leadership  was  far  more  depend- 
ent on  personal  qualities  than  on  professional  training. 
From  his  own  experience,  he  knew  that  the  requisite 
qualities  of  an  executive  could  he  acquired;  that  the  main 
things  were  justice  and  fairness;  no  man  expected  more 
than  these  from  his  su|)eri()rs.  Tact,  he  said,  was  essen- 
tial, for  it  made  all  tiie  difference  in  the  world  how  an 
order  was  given  ;  in  the  management  of  men  there  was 
no  departure  from  engineering  principles  and  to  acquire 
tlie  re(|uisite  qualities  an  engineer  or  anyone  else  had 
merely  to  follow  the  Golden  Rule. 

How  SociKTiKs  May  IIkm-  Knoixeeiis — ^Ir.  Still- 
well  advocated  a  much  larger  jjarticipation  in  ])ublic  af- 
fairs of  the  four  national  engineering  societies.  They 
could  do  nnich,  he  .said,  by  raising  the  .standards  of  mem- 
bership and  enforcing  codes  of  ethics.  Nothing,  he 
tliouglit,  would  add  more  to  i)ui)lic  estimation  of  these 
(icicties  than  to  have  dishonest  and  criminal  members 
pui)licly  expelled. 

The  four  .societies  should  work  together  as  a  unit  for 
or  against  propo.sed  laws  whitli  affected  their  status  and 
their  work.  Mr.  Stillwell  urged  that  committees  from 
tli(;  societies  .should  appear  more  frequently  before  Con- 
gressional and  legislative  committees.  Mr.  Stott  said  that 
the  engineering  societie.--  should  di>  mure  to  ol)tain  recog- 
nition for  the  civilian  'ugincrrs  employed  by  the  govern- 
ment ;  the  popular  iiotion,   hi'  siiid.  was  tluit  the  Army 


Engineers  were  responsible  for  all  great  engineering  work. 

How  Educatioxal  Tkaixixg  May  Hklp  the  Exgi- 
NEEK — Mr.  Stillwell  hoped  to  see  the  time  when  a  four- 
year  academic  course  would  be  required  before  begin- 
ning say  a  two-year  course  in  engineering;  engineering 
education  should  be  in  fundamentals;  the  preliminarv 
education  should  include  the  study  of  logic,  rhetoric  and 
political  economy.  Mr.  Rice  said  engineering  education 
should,  more  than  any  other,  tend  to  develop  a  man's 
powers  of  observation.  Doctor  Humphreys  laid  particu- 
lar stress  on  the  imjiortance  of  character  development  in 
engineering  education.  The  work  of  the  engineering 
school  should  not  be  limited  to  engineering  studies.  Edu- 
cation is  a  continuous  process  and  should  not  cease  with 
graduation  from  a  college  or  technical  school. 

Professor  Swain  said  the  status  of  engineers  could  be 
improved  by  broadening  the  curriculum  of  engineering 
schools,  and  giving  less  attention  to  technical  details.  Or- 
dinarily the  tendency  of  technical  education  is  to  narrow 
the  mind  instead  of  broadening  it.  He  said  the  human 
element  in  the  great  problems  of  the  day  could  not  be 
met  by  a  man  used  to  dealing  exclusively  with  mathe- 
matical problems;  if  the  engineer  were  as  liberally 
educated  as  the  lawyer  and  had  the  requisite  personality. 
Professor  Swain  held  that  leadership  would  come  to  the 
engineer  just  as  certainly  as  it  now  goes  to  the  lawyer; 
and  this  was  the  fundamental  means  of  improving  the 
status  of  the  engineer. 


By  M'Keax  Maffitt* 

A  gas  explosion  in  the  septic  tank  of  Florence,  N.  C,  a 
few  days  ago,  is  of  considerable  interest,  even  though,  for 
reasons  explained  further  on,  it  did  comparatively  little 
damage. 

The  sewers  of  Florence  were  designed  to  carry  domestic 
sewage  only,  but  owing  to  lax  inspection,  and  consequent 
poor  jointing  of  the  vitrified  jiipe,  the  wet-weather  flow 
is  three  to  four  times  as  much  as  the  dry-weather  flow. 

Two  main  outfall  sewers,  qav\\  about  two  miles  long, 
converge  in  a  double  manhole  at  the  disposal  works. 
These  works  consist  of  duplicate  sand  trai)s,  an  ordinary 
or  one-story  covered  .septic  tank,  a  sii)hon  dosing  chaml)er. 
and  sprinkling  filters.  The  effluent  is  discharged  into  a 
small  stream  and  goes  thence  to  a  large  creek.  The 
heavier  solid  matter  retained  in  the  sand  traps  is  flushed 
into  the  small  stream  at  intervals,  without  causing  odor 
or  nuisance.  The  .septic  tank  has  an  effective  depth  of 
about  8  ft.,  is  baffled,  has  subnu'rged  outlets,  and  retains 
the  .sewage  several  hours.  The  filter  beds  are  .sui)plied  by 
means  of  si>ray  i)il>es,  and  consist  of  ;5  ft.  of  ll/^-in. 
crushed  stone,  with  tile  underdrains. 

When  the  ])Iant  was  put  in  operation,  in  May,  1911, 
tiic  volume  of  sewage  was  so  small  that  the  ]>lant  required 
but  little  attention.  Apparently,  it  continued  to  receive 
slight  attention,  for  when  the  writer  took  charge  a  little 
over  a  year  ago  the  effective  area  of  the  tank  had  been  re- 
duce<l  nearly  two-thirds  by  .sludge.  The  slmlge  was  so 
heavy  and  viscous  that  it  could  not  he  flushed  out  by  the 
means  provided.    As  no  ])ump  was  available,  we  attempted 


'Superintendent  of  Water  niul  Sewers,   Florence,  N.  C. 
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to  liiiiiu  llic  sliidm'  'l»'|'<'"it  III  a  li'\cl,  suliiiicr;,'!'  it  ami  mix 
sfwaLTi'  with  It  In  iih-mms  of  n  jioK'  to  wliich  a  licail|iifcc 
was  altaclu'd.  When  it  iunl  Imtm  tliiK  li'vclcd,  .wiil>iMrr;;c<l 
and  made  suHiciiMitlv  Ihiid.  llic  inii'iilion  wus  to  llii>|i  ji 
into  liu"  cn'i'k  l>y  iiistallMniil>. 

At  this  slafit'  of  the  ;;aini'.  tiu'  (i|mtiiIiu-.  tliroiii:li  a  iiii> 
™       iinilt'istaiidiiij,'  of  ordcis,  o|n>Mi'd  ihr  i^mIo  iiI  n  time  wiu'ii 
^      tlu'  so\va<;»'  How  was  live  limcv  thf  iiiH'iiimI.  iiinl  lliislicd  llic 
'       wliolc  mass  of  sindiTf  and  si  um  into  ilic  stream.     To  make 
a  tlionuiLdi  joli  of  it.  he  lilled  and  I'mptied  tlie  lank  sov- 
eral  limes,  so  tlial   its  sides  jiml  liotlom  were  tlioroii;,ddv 
cleaned.     This  put   tlie  wlmle  |)linil    in   sn(  li  a  eondition 
that   we  had   to  lieirin   a   new    ii|irnini,'   peiind.      This  was 
well  under  way  when  the  rxpin-idn  cxcurred. 
_|j  The  new  deposits  of  raw  or  nnderomiiosed  sludge  and 

tho  superimiMised  raw  sewa.^re  >:enerated  more  or  loss  sul- 
phureted  hydroi^en  wliieh  caused  consideral)le  odor  in  the 
vicinity  of  the  plant.  Without  havinj:  re|)orted  tiie  o(lor> 
or  made  any  other  rejuirts  which  would  have  inlormcd  the 
writer  of  the  j^eneration  of  the  fjas.  the  operator,  to  clean 
11])  around  the  plant,  set  (ire  to  a  nuiss  of  dead  weeds  and 
^'rass  that  had  accumulati'd  near  the  side  of  the  plant. 
ill  which  there  is  a  coiisiderahle  crack  at  the  line  of  the 
nu)f  and  sidewall.  The  iras  escaping:  from  the  tank  at 
this  crack  ijinited  from  the  fhinies  of  tlie  huniinj^  grass 
ami  cau.sed  the  gas  in  the  tank  to  oxi)lode  with  very  great 
force.  It  did  no  damage,  other  than  to  frighten  the  at- 
tendant out  of  his  wits,  as  he  thought  that  tiie  end  of 
time  had  come.  He  descrihes  the  ex])losion  as  ha\  ing  heeti 
.somewhat  on  the  order  of  a  gunshot,  only  very  much 
louder  and  heavier,  and  followed  immediately  hy  a  heavy 
hissing  noise  which  histeil  for  some  seconds  and  vvhicli 
was  acct)nipanied  hy  a  very  heavy  eiuission  of  white  smoke 
from  the  four  iiianholes. 

The  fact  that  the  four  manhole  covers,  weighing  ahout 
100  Ih.  each,  were  not  fastened  accounts  for  the  aiisence  of 
damage  to  the  plant.  Had  the  nianliole  covers  confined 
the  gases  of  explosion  within  the  tank  for  even  a  short 
time  we  would  he  operating  today  with  a  rootless  tank, 
and  in  all  jiroliahility  with  a  new  operator. 

;*; 
ISim^aEaee2=BEag  Socaetls^ 

The  2Tth  annual  meeting  of  the  Iowa  Engineering  So- 
ciety was  held  at  Iowa  City,  Feh.  17  to  1!),  1915,  with 
al)out  KiO  members  and  gue.sts  in  attendance.  Although 
a  number  of  very  good  technical  pajiers  were  presented  the 
most  imiHirtant  feature  of  the  meeting  was  the  considera- 
tion of  certain  governmental  relations  of,  or  possibly  it 
may  be  better  to  say,  governmental  restrictions  on  the 
engineering  profession  in  the  state. 

The  first  of  these  was  in  regard  to  the  State  Board  of 
Health.  As  at  present  constituted  that  Board  has  a  small 
appr()])riation  and  little  but  advi.sory  functions,  and  to 
remedy  this  a  bill  is  now  before  the  Senate  of  Iowa  con- 
ferring upon  the  Board  large  pov/ers  of  supervision  of  the 
sanitation  of  communities,  although  no  change  is  made  in 
tiie  organisation  of  the  Board  or  provision  made  for  the 
financing  of  the  projects  which.,  under  the  proposed  act, 
the  Board  may  order.  The  act,  at  lea.st  in  its  statement 
of  the  scope  of  the  Board's  authority,  is  liased  larjjely  on 
the  similar  acts  of  certain  of  the  Ka.-tern  States. 

The  second  important  .subject  under  discussion  was  the 
activities  of  the  .so  called  Technical  Service  Bureau  of  the 


Iowa  Stiite  College,  at  Ames.  This  liiireau  is  of  recent 
organization,  ami  reHembles  an  earlier,  and  until  now 
unique,  bureau  condiiited  uiuler  the  auspices  of  the  IJiii- 
\ersity  of  Wisconsin.  It«  avowed  intention  is  to  offer 
gratis  (exce|>t  for  minor  expense  charges)  preliminar\ 
advice  on  any  Huhjcit  of  engineering  imjiortaijce  to  mu 
iiii'ipality,  business  coiiceiii  or  |iresumably  individual. 
.\ccor(Jiiig  to  Dean  .Marslmi,  nl'  ihr  State  College,  this 
.sounds  more  sensational  tlian  the  inleiilion  of  the  Murcau 
would  warrant,  in  brid',  ii  i-  thdugbt  that  there  are  now 
many  communities  or  concerns  which  go  about  certain 
engineering  projects  with  no  {eclinical  advice  whafsoexci-, 
belie\ing,  as  seems  to  be  common  in  rural  distri<ts  of 
the  Middle  West,  that  engineers  an;  expensive  sup(!rflii- 
ities.  Such  peojile  are  in  neeil  of  <Mluiafioi)  as  to  flic  ne- 
cessity for  trained  engineers,  and  by  offering  them  fre<- 
preliminary  advice,  the  liureau  hopes  to  be  able  to  show 
lliem  the  desirability  of  engineering  service,  which,  if 
re(|uired  for  any  |)roject  on  wliiili  the  Bureau  rejiorts, 
must  be  engaged  from  outsi<le  the  mendiershi])  of  the  liu- 
reau. Tlie  work  is  only  just  starting  and  is  being  con- 
ducted with  a  full  knowledge!  of  tlie  chances  of  supersed- 
ing file  independent  engineer,  hut  there  .seems  to  be  a 
(piite  large  "twilight  zone,"  in  which  the  intentions  of 
the  l'>ureau  and  the  field  of  the  outside  engineer  will  over- 
lap. The  State  College  is  about  to  issue  a  bulletin  giving 
in  detail  the  conduct  of  the  I'ui'cau  aii<l  its  scojie  and 
program. 

The  secretary  of  the  League  of  Iowa  .Municipalities, 
who  was  pre.sent  at  the  meeting,  claimed  credit  for  the 
idea  of  an  engineering  advice  bureau  adjunct  to  the  State 
College,  and  advanced  the  decidedly  "progressive"  opin- 
ion that  it  was  the  ilnty  of  the?  .state  colleges,  in  partial  rc- 
l)ayiiient  for  the  ruiamia!  aid  of  the  state,  to  give  free  en- 
gineering services  to  tlie  citizens  of  the  state.  Hean 
Marston  refused  agreement  to  this  view  and  stated  that 
those  members  of  the  State  College  faculty  assigned  to 
the  Bureau  would  give  only  general  advice  and  would 
not  be  allowed  to  accept  any  paid  service  in  connection 
with  any  of  the  projects  reported  iipoii  hy  the  Bureau.  At 
present,  however,  it  does  not  seem  clear  whether  otlu'r 
members  of  the  faculty  will  accept  such  service. 

Most  of  the  engineers  discussing  the  scheme  seemed  to 
fear  the  encroachment  of  the  state  on  their  domain  and 
particularly  ojijiosed  a  directory  of  engineers  which  the 
Bureau  proposes  to  submit  to  such  of  its  clients  as  wish 
direct  and  paid  engineering  service. 

The  last  governmental  matter  was  the  report  of  the 
Committee  on  Legislation  that  the  engineers'  licensing 
act  had  again  been  introduced  into  the  Iowa  Legislature. 
The  Committee  is  in  favor  of  the  bill  as  introduced,  which 
is  ])eculiar  to  this  state,  in  that  it  makes  the  licensing  ])ei-- 
iiiissive  instead  of  mandatory. 

The  ini])ortant  pa])ers  included  illustrated  talks  by  S. 
^I.  Woodward  on  "The  Dayton,  Ohio,  Floor  Relief  Proj 
ect,"  by  Nelson  P.  Lewis,  "of  Xew  York  City,  on  "City 
Planning,"  and  hy  the  President  of  the  Society,  Dean 
Paymond,  of  the  State  L^niversity  of  Iowa,  on  "The  Pub- 
lic'and  Its  Utilities." 


A  Singrle  SuRar  Pine  Tree  cut  in  the  Stanislaus  National 
Forest  in  California  yielded  1S,93.'?  ft.  b.m.  of  lumber.  The 
tree  was  cut  by  a  trespasser  and  the  Forest  Service  collected 
in  settlement  for  it  nearly  $100.  The  value  of  the  lumber 
was   set   at   $.").2.")    per   M. 
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The  annual  nieetini,'  uf  the  Minnesota  Surveyors  and 
Engineers  Society  at  St.  Paul,  .Minn..  Feb.  19-20,  1915, 
\va.s  attended  by  about  100  members  and  guests  and  was 
marked  by  a  faithful  adherence  to  a  rather  lengthy  pro- 
gram, made  up  mostly  of  papers  relating  to  engineering 
practice  in  small  towns  and  cities.  As  in  the  Iowa  meet- 
ing reported  on  the  preceding  page,  however,  the  feature 
of  most  interest  to  engineers  in  general  was  the  discus- 
sion of  the  engineering  advisory  work  being  carried  on 
in  connection  with  the  State  University. 

In  its  operation,  the  Minnesota  plan  seems  radically  to 
differ  from  that  of  Iowa,  although  both  have  been  in  op- 
eration so  short  a  time  that  a  direct  comparison  is  hard- 
ly fair.  In  ^linnesota  the  scheme  originated  in  the 
League  of  Minnesota  Municipalities,  founded  in  1913. 
This  league  is  an  association  of  some  130  towns,  villages 
and  cities  banded  together  for  mutual  benefit,  mainly  in 
the  way  of  education  in  municipal  problems,  and  having 
for  its  executive  officer  the  Director  of  the  Extension  Ser- 
vice of  the  State  University.  About  coincident  with  the 
formation  of  the  municipal  league,  the  extension  service 
of  the  University  formed  a  ^lunicipal  Reference  Btireau, 
whose  function  it  is  to  answer  questions  on  municipal 
matters  put  to  it  by  any  municipal  corporation  in  the 
state  (regardless  of  membership  in  the  League).  To  this 
Bureau,  however,  the  League  has  directed  such  of  its  mem- 
bers' questions  as  could  not  be  easily  answered  by  the 
central  office.  The  service  furnished  by  the  Bureau  has 
been  of  a  varied  nature,  not  easily  described  in  few  words 
or  exactly  understood  by  any  but  those  intimately  con- 
nected with  the  work.  Apparently  it  has  been  the  in- 
tention of  its  leaders  not  to  encroach  on  the  field  of  any 
of  the  established  private  professions  or  businesses,  but 
whether  they  themselves  have  been  able  to  draw  a  definite 
line  where  such  encroachment  begins  is  subject  to  doubt. 

Within  the  past  few  months  a  new  factor  has  entered 
the  scheme  in  the  shajjc  of  a  Bureau  of  Engineering  Co- 
operation. This  bureau  is,  according  to  the  secretary  of 
tile  League,  distinctly  an  adjunct  to  tlic  League  and  has 


no  connection  with  the  extension  service  of  the  University. 
To  it  are  referred  all  queries  by  municipality-members 
which  require  engineering  advice  and  knowledge  to 
answer.  The  engineering  bureau  answers  without  fee  such 
of  those  questions  as  are  of  general  import  and  require  no 
investigation  or  study  and  recommends  certain  engineers 
who,  for  proper  compensation,  will  attack  those  problems 
of  design  or  construction  which  demand  more  complete 
treatment. 

At  the  meeting  at  St.  Paul  the  secretary  of  the  League 
defended  the  scheme  entirely  as  a  method  of  increasing 
municipal  efficiency.  Two  or  more  cities,  he  said,  have 
an  undoubted  right  to  combine  for  mutual  education  and 
to  hire  in  any  way  they  see  fit  such  professional  services 
as  they  may  require.  On  the  other  hand,  the  general 
trend  of  the  floor  discussion,  while  admitting  the  justice 
but  not  the  desirability  of  such  a  combination,  was  that 
the  dangerous  feature  of  the  scheme  was  the  connection, 
even  though  tenuous,  between  the  Bureau  of  Engineering 
Cooperation  and  the  State  Universit}'  of  Minnesota.  This 
connection,  as  described  above,  is  further  suggested  by 
the  fact  that  a  part-time  professor  in  the  Universitj'  is 
in  charge  of  the  Engineering  Bureau  and  has  control  of 
the  parceling  out  of  such  engineering  work  as  comes  to 
the  Bureau. 

It  should  be  said  that  those  connected  with  the  engi- 
neering bureau  are  not  at  all  settled  as  to  the  manner  of 
conducting  it,  that  they  realize  the  delicate  ground  on 
which  they  are  treading  and  that  they  hope  so  to  control 
and  regulate  it  that  "two  engineering  jobs  will  grow 
where  one  grew  before."  The  feeling  of  the  meeting  was 
evidently  adverse  to  the  scheme,  but  pending  further  infor- 
mation as  to  its  operation,  no  action  was  taken. 

Resolutions  were  passed  commending  the  State  High- 
way Commission,  which  is  now  under  fire  of  political  op- 
position, and  urging  its  continuance  upon  the  Legisla- 
ture. A  State  drainage  act,  now  before  the  Legislature, 
was  also  approved. 

The  president  elected  for  the  ensuing  year  is  W.  H. 
Hoyt,  Asst.  Chief  Engineer  of  the  Duluth,  Missabe  & 
Northern  Rv.  The  secretary  is  George  H.  Herrold,  City 
Hall,  St.  Paul,  Minn. 
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Passaic  Vallley   Seweip   Progress 

(lood  progress  on  the  construction  of  the  Passaic  Valley 
sewerage  project  was  reported  in  a  statement  as  of  Feb.  1, 
1915,  just  submitted  to  the  Newark  Board  of  Trade  by 
the  Passaic  Vaih-y  Sewerage  Commission.  The  task 
of  the  commissioners  is  to  build  a  trunk  sewer  from  I'ater- 
8on  to  Newark,  a  pum|)ing  station  and  treatment  |)lant, 
a  tunnel  beneath  Newark  Hay,  the  Bayonne  peninsula  and 
a  part  of  New  York  Hay,  and  diffusion  works  near  Uob- 
bin.x'  Reef.  To  Fel).  I,  1915,  the  Commission  has  awarded 
contracts  amounting  to  $9.H3(i,  171.  Of  the  111.H38  ft. 
of  trunk  sewer  from  Paterson  (<i  the  Newark  Hay  pump- 
ing station,  (!H,5J(jr»  ft.,  or  i'>\'/( ,  have  been  completed.  Ail 
the  rest  is  under  contract,  exeept  a  sliort  section  in  New- 


ark, recently  advertised.  Contracts  for  the  three  100,- 
000.000-gal.  pumps  and  auxiliaries  and  the  foundations 
and  connections  for  the  pumping  station  have  also  been 
let.  Of  the  33,758  ft.  of  outfall  tunnel,  7200  ft.,  or  21%, 
have  been  completed.  The  system  will  serve  at  least  17 
municipalities,  live  of  those  included  in  the  original  pro- 
ject not  yet  having  come  in  and  two  (Ilaledon  and  Pros- 
pect I'ark)  having  been  admitted  under  tiie  provisions  of 
a  legislative  act  of  191  1.  The  lawsuit  to  prevent  the  dis- 
ciiarge  of  sewage  from  this  system  into  New  York  Bay, 
i)egun  in  1908  by  New  York  State  in  l)ehalf  of  New  York 
City,  has  not  yet  been  argued,  altiiough  the  faking  of  tes- 
timony was  completed  in  July.  1913.  As  the  Commission 
is  already  under  stijiulatory  agreement  witli  the  ITnited 
States  Government   to  so   treat   the  sewage  that   its  dia- 
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rlmrj;!'  iiilo  N<'w  Vtnk  Kay  will  iiol  cnalr  a  miisam  r,  tin' 
Conimissioii  fivls,  arconiiii^'  to  its  stalciiifiil,  tlial  it  lias 
iiotliiii;:  to  fear  from  (he  oulidiiu'  of  llic  suit.  Win.  M. 
Urowii  is  ('llic!"  I'ln^jiiiciT  and  Win.  (Javin  'I'aylor  in 
|)c|Mily  Cliicf  Kn;;iiu'('r  ol'  tin-  I'a.ssair  Vulloy  ISuwuia;,'!' 
('KinniissioiH'is,  Ncwnrk.  \.  .1. 

Replle^cninyg^  a  HOO-ft.  Steel  Bridge 

Spaira  nira  Five  Houiiirs 

A  siiii,'li'-(l('(k  span  ol'  tlic  Second  .\\i'.  I(iidj;f.  carrying.; 
llio  Tliinl  Avo.  olcvali'd-raiiway  line  ovit  tlu'  llarit'in 
IJivcr.  New  York  (^ity.  was  lilted  on  scows  l)y  tide  action, 
towed  out  of  tlie  way.  and  n'|ilarcd  liy  a  new  donlile.- 
deek  span,  all  lu'tween  v'  and  ',  a.m.  on  Monday,  l'Vl».  '.12. 
\M\\  were  throujrli  I'ratt-trnss  iirid^res  witli  |)in  coiiiuh'- 
tions.  The  span  leiijrtli  is  101  ft.  lO'/o  in.  The  trusses 
of  tiic  new  bridjre  are  2(i  ft.  c.  to  c.  at  the  north  end 
and  10  ft.  11%  in.  e.  to  c.  at  the  south.  The  dilTerenci! 
i,s  due  to  a  spread  of  track  on  aeeoiint  of  a  .-witcli  placed 
on  the  hridsio.  The  total  weiijht  of  span  and  lloor  sy>tcm 
is  .STT)  tons. 

The  new  hridjie  had  heen  erected  on  pile  falsework 
aloiiii  the  river  hank,  near  the  hridj^e  site.  On  the  tide 
preceding  the  one  used  in  removing  the  old  s])an,  tho 
new  strueture  was  taken  on  two  28y2>:!^2-ft.  scows  which 
were  slii)ped  under  the  span  through  o])enings  left  in 
the  falsework.  As  the  tide  rose,  tiie  span  was  picked  u]) 
on  framed  hents  erected  on  the  scows.  Tiie  span  thus 
floated  was  then  towed  to  a  ])oint  near  the  hridge  site. 
On  the  following  tide  two  scows  were  floated  under  the 
old  span  and  a  half-hour  before  trafTic  was  stopped  {2 
a.m.  on  Feb.  22)  blocking  was  started.  In  addition  to 
utilizing  the  ri.se  of  the  tide,  hydraulic  jacks  were  used, 
to  save  time. 

As  soon  as  the  old  span  was  towed  out  of  tlie  way.  the 
-cows  carrying  the  new  one  were  Hoated  into  position. 
Before  the  new  span  was  lowered  the  old  shoes  and  ex- 
pansion rollers  were  replaced  by  new  .sets.  The  new 
span  was  steadied  by  tackle  and  was  lowered  by  means 
(if  sand  jacks,  si.\  to  a  scow. 

The  work  was  done  for  the  Interi)orough  Kapid  Transit 
Co.  (under  the  direction  of  F.  W.  Gardiner,  Principal 
.Assistant  Engineer,  C.  E.  Carpenter,  .Maintenance  Engi- 
neer, and  Bernard  O'Rourke,  Section  Engineer)  by  Terry 
iS:  Tench  (H.  I).  Robinson,  Engineer-in-Charge,  and  W. 
L.  Cline,  General  Superintendent). 
'*' 

A  report  on  a  sanitary  survey  of  Fort  Worth,  Te.\.,  has 
just  been  made  to  the  City  Commissioners  by  Ilering  & 
(iregory,  of  New  York  City.  The  survey  end) raced  sew- 
erage, sewage  dispo.sal,  garbage  and  refuse  collection  and 
disposal,  and  street  cleaning. 

Fort  AVorth  had  a  population  of  ::^;.]V^  in  J!)10.  Its 
present  population  is  estimated  at  90,000.  It  is  sewered 
on  the  separate  plan,  with  120  mi.  of  sanitary  and  8  mi. 
if  stomi  sewers,  compared  with  152  mi.  of  "improved" 
and  62  mi.  of  paved  streets  (not  including  alleys).  The 
-ewage  is  discharged  into  the  Trinity  Eiver,  untreated. 
Although  the  stream  has  a  drainage  area  of  2400  sq.mi., 
it  has  practically  no  flow  in  very  dry  weather.  About 
12,000  people  are  supplied  with  city  water  and  55,000 
\vith  sewers.     The  makinsr  of  sewer  e.xtensions  and  con- 


ned ioiin  has  progrosned  slowly  r)f  late  Tiic  report  reconi- 
ineiids  that  all  water  consumers  be  metered  and  that  all 
houses  on  sewered  streetx  be  connected  with  the  sewerK. 
Sewage-treatmi'iit  works  are  recommended,  consisting  of 
(oarse  screi'iiM,  grit  cliambers,  Imholf  tanks  and  sludge 
IpciI-.  a  pumping  plant,  sprinkling  (ilters.  and  (inal  settling 
tanks.  Siiih  works  would  cost  $05."),00(),  and  an  outfall 
sewer  $12(>,ri()()  more,  making  a  total  of  $r«2,0()0.  II 
funds  wen-  short,  elarifieation  works  could  \h:  hnilt  for 
$2;i(i,00(),  but  the  outlay  for  an  outfall  sewer  would  still 
he  necessary.  The  estimates  are  hased  on  an  ultimate  daily 
volume  of  12,:)00.000  gal.,  of  wliidi  2.."iOO,000  gal.  wouhl 
come  from  territory  outside  the  city,  including  jmcking 
houses. 

Munici|)al  collection  of  garhagi-,  ruhhish  and  ashes, 
with  disposal  by  means  of  a  high-temperature  incinerator, 
and  with  heat  utilization,  is  recommended,  and  also  im- 
provements and  extensions  of  the  .street-cleaning  service, 
liut  no  cost  estimates  are  given.  If  the  city  cannot  stand 
tlie  ex])en.se  of  an  incineration  plant  just  now,  dispo.sal  by 
properly  controlled  dumping,  with  l)urial  of  garbage,  is 
a(i\  ised. 

A  toi)ographical  survey  of  the  city,  the  collection  of 
data  regarding  the  sew'erage  .system  and  sewage  flow,  and 
a  study  of  street  cleaning,  with  a  view  of  devising  im- 
])roved  methods,  are  advised. 

The  authors  of  the  report  credit  F.  J.  Von  Zuben, 
City  Engineer  of  Fort  Worth,  with  assistance  in  the  col- 
lection of  information  and  commend  "the  organization 
and  personnel  of  the  engineering  department"  of  the  city. 
The  field  work  of  the  survey  was  done  by  Jolm  H.  Gregory, 
of  Ilering  &  Gregory,  and  by  Charles  Saville,  formerly 
of  that  firm. 
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The  first  application  for  tliree-ceiit  street-railway  fares 
to  come  before  the  Public  Service  Connnission  for  the 
Second  District  of  New  York  has  just  been  denied.  The 
case  w'as  that  of  the  city  of  Rochester  vs.  the  New  York 
State  Rys.  The  opinion  was  written  by  M.  S.  Decker. 
The  city  contended  that  the  company  could  afford  to 
make  the  reduction,  that  the  increased  traffic  would  bring 
up  the  reveimes  and  that  the  city's  large  working  popula- 
tion would  establish  itself  outside  the  congested  districts. 
The  Commission  found  that  three-cent  fares  with  existing 
traffic  would  bring  the  company  only  4.6%  return  on 
l)roperty  within  the  city  five-cent  zone,  that  a  20%  in- 
crease of  l)usiness  would  be  necessary  to  reimburse  the 
comjjany  for  the  cut  and  that  this  increase  would  come 
at  rusli  hours  wlien  the  system  was  ah'cady  overtaxed. 

Whether  Boston  >liall  or  shall  not  have  the  projected 
dry  dock  on  wiiich  a  lialf  million  dollars  have  been  spent 
and  for  the  prosecution  of  which  a  two-million  dollar 
contract  has  been  pending  execution  for  a  long  time  is  a 
question  put  squarely  up  to  the  ^Massachusetts  Legisla- 
ture by  Governor  Walsh  in  a  special  message  on  Fel).  18. 

In  1904,  the  Massachusetts  Board  of  Harbor  and  Land 
Connnissioners  and  in  1911  a  joint  legislative  committee, 
advised  against  a  dry  dock,  but  the  Legislature  of  1911 
instructed  the  newly  created  Board  of  Directors  of  the 
Port  of  Boston  to  report  to  it  plans  and  estimates  for  a 
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dry  dork  of  size  and  equipment  sufficient  to  accommodate 
"any  modern  ocean  steamship."" 

Early  in  1912,  the  Port  Directors  submitted  a  tenta- 
tive estimate  of  $3,000,000,  and  in  their  report  for  1912- 
13  they  included  both  plans  and  estimates.  Although 
the  legislature  of  1911  had  called  for  these  plans  and  esti- 
mates, neither  the  1912  nor  the  1913  legislature  took  ac- 
tion on  them.  Nevertheless,  the  Port  Directors,  on  Oct. 
23,  1913,  with  the  approval  of  the  Governor  and  Council, 
made  tentative  agreements  with  three  steamship  compa- 
nies under  which  the  companies  were  to  pay  not  less  than 
$50,000  for  the  use  of  a  dry  dock  when  built.  The  Port 
Directors  also  expended  or  contracted  to  spend  $4(57,694 
on  work  preparatory  to  building  a  dry  dock,  and  awarded 
a  contract  for  a  stone  and  concrete  drj-  dock  to  the  Hol- 
brook,  Cabot  &  Eollins  Corporation,  for  $1,846,583.  On 
June  26,  1914,  the  propo.sed  contract  went  to  the  Governor 
and  Council  for  approval. 

In  August,  1914,  the  personnel  of  the  Port  Directors 
was  changed  by  legislative  enactment.  On  Sept.  2,  1914, 
the  contract  was  returned  by  the  Governor  and  Council 
to  the  new  Port  Directors  for  further  investigation  and 
report.  On  Dec.  17,  1914,  Civil  Engineer  F.  R.  Harris, 
U.  S.  N.,  to  whom  the  matter  had  been  referred,  submitted 
a  favorable  report  on  the  specifications  and  contract.  On 
Jan.  28,  1915,  the  Attorney  General  expressed  the  belief 
that  the  Port  Directors  would  not  be  warranted  in  award- 
ing the  dry-dock  contract  without  further  authorization 
from  the  Legislature. 

Governor  Walsh  points  out  that,  even  if  the  dry  dock 
is  built  within  the  estimate,  its  total  cost,  including  items 
not  yet  contracted  for,  will  be  $3,231,134,  leaving  a  bal- 
ance of  only  $858,260  in  the  port  loan  fund.  He  also 
states  that  the  dry  dock  wouhl  produce  an  '"'annual  deficit 
of  $140,727  as  a  subsidy  for  a  dr}-  dock  in  Boston  harbor." 
The  Port  Pirectors  urge  that  the  dry  dock  would  attract 
the  largest  commercial  and  naval  sliips  to  Boston,  since 
it  would  be  the  only  one  of  sufficient  size  to  serve  those 
ships.  Indirectly,  therefore,  the  deficit  would  be  de- 
creased from  year  to  year.  Governor  Walsh  suggests,  in 
conclusion,  that  if  the  dry  dock  is  ])uilt  (which  he  seems 
to  favor  in  view  of  the  expenditures  already  made  and 
ol)ligations  incurred)  then  Congress  should  be  asked  to 
contribute  toward  the  annual  maintenance  charges,  in 
view  of  tiie  usefulness  of  the  dry  dock  to  the  Navy  De- 
partment. 


Cr^de  Oil"" 

The  production  of  syntlictic  "crude  oil"  from  various 
residual  hydrocarbons,  such  as  vaseline,  rodwax,  gas  oil, 
fuel  oil,  etc.,  has  been  accomplished  by  Dr.  Walter  0. 
Snelling  of  Pittsburgh,  Peiin.,  according  to  his  statement 
?)eforc  the  division  of  petroleum  and  gas  at  the  recent 
meeting  of  the  American  Institute  of  .Mining  Engineers 
in  New  York  City.  From  the.se  hydrocarljons,  low  in 
hydrogen,  there  was  repeatedly  oi)tained  a  "synthetic 
crude  oil"  from  which  gasoline  aggregating  from  50  to 
'i0%  was  distilled,  after  successive  reconversion  of  the 
I'i'sidne  into  synthetic  crude  oil.  The  excess  cari)on  sep- 
<irated  out  as  mud.  First,  18%  of  gasoliiK?  came  off;  then 
15%.    12%,   etc.,   were   successively   oblaincd.      Starting 


with  paraffin  residue,  the  eventual  yield  was  70%  of 
water-white  gasoline  and  about  30%  of  natural  gas. 

The  gasoline  distilled  from  the  synthetic  crude  oil  is 
normal  in  color  but  of  milder  and  sweeter  odor  than  the 
product  of  natural  crude  petroleum.  The  gasoline  is  re- 
ported to  be  suitable  as  motor  fuel  and  other  customary 
uses  of  ordinary  gasoline. 

According  to  Dr.  Snelling's  remarks  as  reported  in 
the  Etujineering  and  Mining  Journal,  Feb.  20,  his  ex- 
periments showed  that  when  a  hydrocarbon  body  occupy- 
ing more  than  one-tenth  and  less  than  one-half  of  a  vessel 
is  heated  under  a  pressure  of  800  to  900  lb.  a  fundamental 
change  occurs,  the  hydrogen  and  carbon  atoms  rearrang- 
ing themselves  and  forming  a  more  or  less  definite  mixture 
of  hydrocarbons  in  appearance  and  constitution  not  unlike 
crude  oil. 


An  Kxplosion  Wrecked  a  Tn-o-Story  Brick  Bnildlng  in 
Toledo,  Oiiio,  on  Feb.  13,  kiUing  two  men.  No  fire  ensued 
and  the  cause  has  not  been  found,  according  to  press 
dispatches. 

A  25-Ft.  Brick  Wall  I'nder  Construction  Collapsed  on  Feb. 
13  in  Louisville,  Ky.,  injuring  four  bricklayers.  Press  dis- 
patches state  that  the  wall  had  been  weakened  by  a  cut  at 
its   base    for   keying   in   a   concrete    floor. 

A  Coal-Mine  Explosion  in  Wilkes-Barre,  Penn.,  killed  eight 
mine  workers  and  injured  six  others.  The  accident  occurred 
at  a  point  nearly  two  miles  from  the  shaft.  The  fire  caused 
by  the  explosion  was  extinguished  before  it  gained  much 
headway. 

Locomotive  Sparks  caused  60 9^  of  the  forest  fires  which 
occurred  in  1914  in  the  national  forests  in  the  White  Moun- 
tains and  the  southern  Appalachian  region.  The  Federal 
Forest  Service  reports  that  503  forest  fires  occurred  in  these 
areas  during  the  year,  of  which  319  were  traced  to  locomo- 
tive  sparks. 

A  "Norther"  at  Linion  Bay,  C.  Z.,  on  Feb.  8-10,  carried 
away  4000  ft.  of  trestle  built  for  the  east  breakwater  which 
is  being  constructed  from  Coco  Solo  Point  toward  the  canal 
channel.  The  "Canal  Record"  for  Feb.  10  states  that  two 
piledrivers  and  a  train  of  21  flat-cars  with  the  unloader  were 
lost.  The  damage  to  the  trestle  and  tracks  on  the  night  of 
Feb.  8  was  so  extensive  that  next  day  effort  was  made  to 
bring  to  land  the  rolling  stock  on  the  trestle.  However,  a 
portion  of  trestle  between  the  cars  and  the  shore  was 
washed  out,  leaving  69  men  marooned.  These  men  were 
rescued  with  considerable  difficulty  by  lifeboats  from  the 
dredge  "Caribbean"  and  the  tug  "Potomac." 

Gas  Explosion  in  an  Knipty  Sewer — An  explosion  In  a 
new  36-in.  pipe  storm-water  sewer  at  Grand  View,  N.  J., 
Feb.  22,  probably  resulted  in  the  destruction  of  500  to  1000 
ft.  of  the  pipe.  The  sewer  was  only  recently  completed  and 
had  not  as  yet  been  accepted  from  the  contractor.  Below 
the  36-in.  storm-water  sewer  was  an  IS-in.  sanitary  sewer, 
at  a  depth  of  16  or  IS  ft.  below  the  street  level.  The  storm- 
water  sewer  was  about  3  ft.  above  the  sanitary  sewer. 
I'aralleling  the  two  sewers,  about  6  ft.  distant,  but  consid- 
erably higher  in  elevation,  is  a  12-in.  high-pressure  gas 
main  of  the  Public  Service  Corporation  of  New  Jersey,  sup- 
plying all  northern  New  Jersey  towns.  It  is  supposed  that 
blasting  for  the  sewer  trench  opened  Joints  in  the  gas  main 
and  that  gas  had  been  accumulating  in  the  empty  sewer 
I)ipes  for  several  weeks.  The  sewer  pipe  was  laid  on  a  3 
or  4';;  grade  and  the  first  explosion  occurred  about  2  o'clock 
in  the  morning  at  a  point  some  700  or  ,S0O  ft.  down  the  sewer 
from  the  place  where  the  most  violent  explosion  took  place. 
There  are  reported  to  have  been  a  series  of  six  or  seven  ex- 
plosions, following  one  another  up  the  grade  in  rapid  suc- 
cession. The  amount  of  damage  to  the  sewer  cannot  be 
determined,  of  course,  until  It  Is  nil  uncovered.  The  ex- 
plosions were  so  violent  in  two  places  as  to  tear  large  holes 
In  the  street  and  to  wreck  two  or  three  manholes.  The  en- 
gineers of  the  sewerage  system  of  Fair  View,  of  which  this 
Is  a  part,  are  Darling  &  Howes,  of  West  New  York.  N.  J. 
The   contractor   Is  John   J     McOarry.   of   Kilgewater,   N.   J. 

Competitive  Plans  for  it  New  Piiltllo  l.llirnry  for  Cleveland. 
Ohio,  aic  lo  be  invited  .soon.  The  o(>ni|u-tltlon  will  bo  re- 
stricted to  seven  arrhltects,  two  from  tMevoland  and  five 
from  other  cities,  selected  l>y  the  Library  Board  In  conjunction 
with  Prof.  A.  r>.  F.  Hamlin,  Us  iirofesslonul  advisor.  The 
estimated    cost     of    the     Imlliling,    exclusive    of    ei;ulpment.     I.i 
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IxlKlit    iiiiil    Kciii-ral    ilt'NiKii        It    will    III-    localiil    on    ltii<    Nlt« 

.  I     tlx-    ol<l    City    lliill.    which    Ih    nIIII     In     line     lull     whiili    will 

I'l'  ahaiiiloiK'il  on  the  cuiiiplctlon  at  Ihc  m-w  City   Hull 


PERSOMAILS 


Mr.  V.  S.  (lallakthcr  has  hi'cii  luailc  AHHUlant  lOnKliM't-r 
'n  c-harno  of  car  iIchIkii  and  N|ii-clllcallonH  of  the  I,aki>  Shore 
*   MIchlKan  Southern    l{y,,   with   olII<-e  at    New    York   City. 

Mr.  H.  K.  Smith,  Clieml.st  ami  I'liiKlneer  of  TohIh  of  tho 
Ijike  Shore  &  Michigan  Southern  Ity,,  Colllnwooil,  Ohio,  haa 
heeli  Klveii  supervlMlon  of  laboratories  ami  inaterliil   IUHpectlon 

Mr.  Joseph  T.  lilcliarils.  ConsullliiK  KiiKlneer  to  the  Mnln- 
tcnunce-of-Way  neiiarlnient  of  tin-  IV'iiiiNylvanlH  H.ll.,  at 
rhUailelphla,  will  retire  March  1.  u«i<ler  the  com|>any'H  jien- 
nlon    rules. 

Mr.  H.  K.  I'ulver,  Instructor  In  Mechanics  at  the  I'nlveislty 
of  Wisconsin,  has  lieen  appointed  Assistant  I'rofessor  of 
Civil  ICnKiiH^erinK  at  the  I'hlnese  Imperial  I'olytechnic  Insti- 
tute, at  ShauKliai,  China.  '    ' 

Mr.  H.  M.  Brown  has  been  appointed  .\ssistunt  EnKlhecr 
In  charge  of  eni;ineerinft  and  drafting  at  the  locomotive  and 
car  shops  of  the  Kake  Shore  &  MIchlKan  Southern  Uy.,  with 
Ofllce    at    Cleveland,    Ohio. 

Mr.  Andrew  A.  Woods,  M.  Am.  Soc.  C.  K.,  Resident  li^ngineer 
of  the  New  Orleans  &•  North  Kastern  R.R.  at  New  Orleans, 
I.,a.,  has  been  made  Superintendent  of  the  road,  succeeding: 
the    late    S.    K.    KlanaRan. 

Mr.  R.  W.  Stevens,  Superintendent  of  the  Chicago  & 
Western  Indiana  R.R.,  at  Chicago,  has  been  appointed  General 
Suiierintendent,  to  succeed  Mr.  J.  M.  Warner,  who  had  the 
title  of  General  Managrer. 

Mr.  W.  K.  Geiser,  Acting:  Chemist  and  Knginecr  of  Tests 
of  the  New  York  Central  &  Hudson  River  U.R.  Co.,  has  been 
made  Assistant  Chemist  and  Engineer  of  Tests,  with  he.-id- 
quarters  at  West  Albany,   N.   Y. 

Mr.  A.  R.  Ayers,  General  Mechanical  Engineer  of  the  I.,ake 
Shore  &•  Michigan  Southern  Ry.  and  other  New  Y"ork  Central 
lines  west  of  Buffalo,  lias  been  appointed  Principal  Assistant 
Engineer,  with   office  at   New   York. 

Mr.  P.  P.  Mirtz,  Mechanical  Engineer  of  the  Lake  Shore 
&  Michigan  Southern  Ry.,  has  been  appointed  Assistant  En- 
gineer in  charge  of  locomotive  design  and  specifications, 
with  headquarters  at  New  Y'ork  City. 

Mr.  Paul  Seurot,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  for 
Jacobs  &  Davies  Inc..  Montreal,  Que.,  has  been  awarded  the 
(Jzowski  Medal  of  the  Canadian  Society  of  Civil  Engineers 
for  the  best  paper  of  the  year  1914. 

Mv.  John  S.  Huey,  formerly  connected  with  the  Allis- 
Chalmers  Co.,  has  been  appointed  District  Sales  Manager  of 
tho  Kerr  Turbine  Co.,  of  Wellsville,  N.  Y.,  for  Louisiana  and 
southern  Mississippi.  His  office  will  be  at  418  Hibernia  Bank 
Bl.lg.,  New  Orleans,  La. 

Mr.  Walter  G.  Kirkpatrick,  M.  Am.  Soc.  C.  E.,  recently 
Cit.v  Engineer  of  Birminghain.  Ala.,  and  Special  Engineer  in 
the  Executive  Department  of  the  Alabama  Power  Co.,  has 
opened  an  office  at  703-704  Farley  Building,  Birmingham,  to 
again  take  up  the  general  practice  of  engineering  he  formerly 
conducted. 

Mr.  R.  M.  Hosea,  of  Pueblo,  Colo.,  has  resigned  his  position 
as  Chief  Engineer  of  the  Colorado  Fuel  &•  Iron  Co.,  the 
Colorado  &  Wyoming  Refining  Co.  and  the  Crystal  River  R.R. 
He  retains  a  connection  with  these  concerns  as  Consulting 
Engineer,  and  will  undertake  private  practice  in  engineering 
and  mining  work. 

Mr.  Charles  W.  Hotchkiss,  M.  Am.  Soc.  C.  E.,  Chief  Engi- 
neer and  General  Manager  of  the  Chicago,  Indiana  &  Southern 
R.R.  and  the  Indiana  Harbor  Belt  R.R.,  has  been  elected 
Chairman  of  the  Board  and  of  the  Executive  Committee  of 
the  Virginian  Ry.,  with  headquarters  at  New  Y'ork.  Mr. 
Hotchkiss  began  railway  work  in  1886,  as  rodman  on  con- 
struction work  with  the  New  York,  West  Shore  &  BulTalo 
R.R. 

Mr.  Raymond  Du  Puy,  formerly  Vice-President  and  General 
Manager  of  the  Virginian  Ry.,  has  been  elected  President  of 
that  road,  with  headquarters  at  Norfolk,  Va.  Mr.  Du  Puy 
was  born  at  Pittsburgh  in  1860,  and  received  his  education 
at  Georgetown  L^niversity.  He  began  work  as  a  water-boy 
on    the    Missouri,    Kansas   &    Texas    Ry.,    in    1877.      In    1905    he 


wiiM  a|i|ioliiled  (ienrnil  MankKer  of  the  Tidewater  and  tho 
Deepwiiti-r  ItyM.  at  .\o)f(ilk,  Va.,  which  were  afterward  con- 
Nolldaleil    to    form    the    VIrKlnluii    l(y. 

Mr  II  S  MorHe,  ,M.  Am.  Soc.  C.  E.,  former  Chief  of  the 
SeweriiKe  IHvUloii  of  the  Department  of  Public  WorkH  of 
<°lnclMiiatl,  Ohio.  hUM  been  choMen,  by  the  truMlees  of  the 
Cliii'lnmid  Kuri-iiu  of  Municipal  lleHearch,  Director  of  the 
Kureiiu.  Mr.  MorHe  will  continue  hiM  connection  with  the 
Ohio  liiHtlliite  for  Public  Elllclency  at  <*olumbiiH  iih  Engineer. 
Ill'  Is  a  clvll-engllieer  Krailiiale  of  the  MaHMachuHOttH  InHtitut'- 
of  TccbfioloKy  and  previous  to  going  to  Cincinnati  w:ih  with 
the   .Sewerago   CoiiiiiiIhhIoii    of    Louisville,    Ky. 

Mr.  Illrittii  N.  SiiviiKo,  M.  Am.  Soc.  C.  IC,  has  Hevercd  his 
connection  with  tho  U.  H.  Reclamation  Service,  uh  Sui)ervl>ilng 
lOnglneer  of  the  I'.  .S.  Geological  Survey  Bureau  of  Arid  Land 
Roclamatlon  Service.  The  work  of  his  office  will  here:if1i-r 
bo  han<lle<l  In  the  office  of  the  ,Secretary  of  the  Interior. 
Mr.  Savage  waH  one  of  the  four  engineers  of  the  Ueclamatlon 
Service  who  piiHHcd  upon  all  the  irrig;itloii  iilaiiH  of  the  i;,  s. 
Geologic  Survey.  Press  rei)ortH  state  that  iMr.  Savage  will 
devote  hlH  time  to  private  practice  und  will  make  his  head- 
quarters at   HllllngH,   Mont. 

Mr.  Edward  Nash  Hurley,  President  of  the  Hurley  M.ichine 
Co.,  of  Chicago,  and  President  of  the  First  National  Bank 
of  Whealon,  111.,  has  been  ai>pointed  by  President  Wilson  ;i 
member  of  the  Federal  Trade  Commission,  to  serve  six  years. 
Mr.  Hurley  Is  a  native  of  Galesburg,  111.  He  has  been  a 
prominent  figure  In  the  development  of  the  pneumatic  tool 
Industry  In  the  United  States  and  Europe.  In  189G  he  organ- 
ized the  Standard  Pneumatic  Tool  Co.,  of  Chicago.  In  191 S 
Mr.  Hurley  was  appointed  United  States  Trade  Commissioner 
to  Latin-American  republics.  He  Is  President  of  the  Illinois 
Manufacturers'    Association. 

Mr.  Robert  M.  Feustel,  Chief  Engineer  of  the  State  Public 
Utilities  Commission  of  Illinois,  has  tendered  his  resignation 
to  the  Commission  to  take  effect  Mar.  1.  Mr.  Feustel  is  a 
member  of  the  firm  of  Sloan,  Huddle,  Feustel  &  Freeman, 
Consulting  Engineers  of  Madison,  Wis.,  and  was  formerly 
Assistant  Chief  Engineer  of  the  Railroad  Commission  of  Wis- 
consin. His  withdrawal  at  this  time  is  for  the  purpose 
of  resuming  his  consulting  engineering  practice  with  the 
above  firm,  which  practice  he  temporarily  relinquished  in 
order  to  organize  the  Engineering  Department  for  the  Illinois 
Commission.  It  is  understood  that  the  Commission  has  not 
as    yet    determined    upon    the    successor    for    this    position. 

Mr.  William  C.  Armstrong,  M.  Am.  Soc.  C.  E.,  Engineer  of 
Bridges  of  the  Chicago  &  Northwestern  Ry.,  at  Chicago,  has 
been  appointed  Chief  Engineer  of  the  St.  Paul  Union  Depot 
Co.,  of  St.  I'aul,  and  will  be  in  charge  of  the  construction 
of  the  new  union  station.  Mr.  Armstrong  graduated  from 
Iowa  State  College  in  1881,  and  began  his  railway  work  the 
following  year  as  draftsman  with  the  Wisconsin,  Iowa  & 
Neljraska  Ry.  He  entered  the  service  of  the  Chicago  &  North- 
western in  1S99,  as  Resident  Engineer,  and  was  made  Bridge 
Engineer  in  1902.  In  1905  he  became  Superintendent  of  Con- 
struction of  the  Missouri  Pacific  Ry.,  at  Sedalia,  Mo.,  and  the 
next  year  he  went  with  the  Chicago,  Rock  Island  &  Pacific 
Ry.,  as  Bridge  Engineer,  at  Chicago.  In  1907  Mr.  Armstrong 
returned  to  the  Chicago  &  Northwestern  as  "Berminal  Engineer 
at  Chicago,  and  in  1912  was  appointed  to  the  position  he  now 
resigns 


George  Gibson  Barret,  General  Manager  of  the  Cleveland 
Drop  Forge  Co.,  and  for  many  years  connected  with  the 
American  Locomotive  Works,  died  recently  at  his  home  in 
Commack,  L.  I.,  at  67  years  of  age. 

William  F.  'Gurley,  President  of  W.  &  L.  E.  Gurley,  of 
Troy,  N.  Y..  died  on  Feb.  17,  at  Atlantic  City,  N.  J.,  where  h- 
had  gone  in  the  hope  of  regaining  his  health.  Mr.  Gurley  wa«; 
a  son  of  L.  E.  Gurley,  one  of  the  founders  of  the  firm.  After 
his  graduation  from  Williams  College  Mr.  Gurley  entered  the 
factory  of  his  father  and  uncle  and  upon  the  death  of  his 
uncle,  William  Gurley,  entered  into  partnership  with  his 
father.  Mr.  Gurley  was  the  first  President  of  the  Chamber 
of  Commerce  of  Troy.  He  was  interested  in  many  of  the 
leligious  and  charitable  organizations  and  in  educational 
and  public  affairs  of  his  home  city.  Mr.  Gurley  was  55  years 
old  and  is  survived  by  a  widow  and  a  daughter,  Mrs.  H.  M. 
DIbert,  of  Troy. 

H.  Ward  Leonard,  M.  Am.  Inst.  E.  E.,  well  known  electrical 
engineer   and   inventor,    died   at    New    Y'ork    on    Jan.    IS    fron; 
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apoplexy.  He  was  in  his  55th  year.  Mr.  Leonard  was  a 
native  of  Cincinnati,  Ohio,  and  was  a  graduate  of  the  Massa- 
chusetts Institute  of  Technology.  Soon  after  graduation 
he  became  associated  with  Thomas  A.  Edison  and  was  one 
of  a  staff  of  engineers  selected  to  introduce  the  Edison 
central  station  system.  Mr.  Leonard  afterward  formed  the 
firm  of  Leonard  &  Izard,  which  eventually  was  bought  out 
by  the  Edison  interests  after  which  he  became  General 
Manager  of  the  Edison  interests  for  the  United  States  and 
Canada.  In  1S91  he  completed  the  Ward  Leonard  system 
of  motor  control,  which  was  one  of  a  great  many  of  his 
important  electrical  inventions.  Mr.  Leonard  was  the  founder 
of  the  H.  "VN'ard  Leonard  Mfg.  Co.,  of  Bronxville,  N.  Y. 


and  8-10  mi.  per  hr. — and  one  reverse — IJ  mi.  per  hr.  At  the 
first  three  speeds  the  machine,  as  a  tractor,  has  a  draw-bar 
pull  of  9000,  4125  and  2370  lb.  respectively.  The  fourth  speed 
is   recommended   only   for  the   machine  as  a   truck   with   light 
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COMING  MEETINGS 

ILLINOIS   AVATER    SUPPLY   ASSOCIATION. 

Mar.    9-11.       Annual    convention    at    University    of    Illinois. 
Secy.,    Edward   Bartow,   Urbana,    111. 
AMERICAN    RAILWAY     ENGINEERING     ASSOCIATION. 
Mar.    16-lS.      Annual    meeting   at   Chicago,    111.     Secy.,   E.   H. 
Fritch,    900   So.    Michigan   Ave.,   Chicago,    111. 
LAKE    MICHIGAN    WATER    COMMISSION. 

Mar.     19.       Meeting     at     Milwaukee,     Wis.       Secy.,     Edward 
Bartow,    Director,    Illinois    Water    Survey,    Urbana,    111. 

N'orthweBt  Mining  Convention — A  mining  convention  was 
held  in  the  week  of  Feb.  22  at  Spokane,  Wash.,  under  the 
auspices  of  the  Mining  Men's  Club,  Spokane  Chamber  of 
Commerce,  Spokane  Engineering  and  Technical  Association 
and  the  local  sections  of  the  national  societies  of  civil, 
mining  and  electrical  engineers.  There  was  an  exhibit  of 
ores,  minerals,  photographs,  machinery,  etc.,  and  a  program 
of  general   and   technical   papers. 

San  Kranciseo  .\Msociatlon  of  Members  of  tlie  American 
Society  of  Civil  Engineers — .\t  the  annual  meeting,  on  Feb.  IS. 
the  following  officers  were  fleeted:  President,  A.  M.  Hunt: 
Vice-President,   M.   C.   Couchot:   Secretary,   E.   E.   Thurston,   Jr. 
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Nonrattlinf;     Manliole     Cover 

The  manhole  cover  shown  in  the  accompanying  illus- 
tration is  tight  fitting,  does  not  rod-:  or  rattle,  and  requires 
no  separate  lock  or  other  fastening.  The  cover  is  made  with 
a  slotted  flange  which  forms  lugs  to  engage  with  lugs  in  the 
manhole  casting.  The  faces  of  the  lugs  are  inclined  so  that 
the  cover  has  a  circular  movement  as  it  drops  into  position 
or  is  lifted  out,  and  thus  it  can- 
not be  tilted  by  wagon  wheels 
passing  over  it.  The  weight  is 
carried  on  the  inclined  faces  of 
the  lugs  and  not  on  their  upper 
edges,  so  th.it  the  seating  of 
the  cover  is  not  affected  by  dirt 
accumulating  on  the  horizontal 
surfaces.  As  each  lug  has  one 
face  inclined  at  45°  and  the 
other  at  60*,  only  one  face 
takes  a  bearing,  so  that  the 
cover  cannot  jam.  This  makes 
It   easy   to  lift  and  remove. 

The  cover  is  In  use  at  Chi- 
cago by  the  city  water  de- 
partment, the  electrical  de- 
partment and  the  Soutii  Park  Commission;  It  is  in  use  also 
at  8t.  I'aul  and  Minneapolis  for  city  manholes  and  on  those 
of  the  TrI-State  Telephone  Co.  It  Is  adapted  also  for  coal- 
holes at  schools  and  other  large  buildings.  For  a  manhole 
with  24-ln.  cover  the  weight  of  cover  and  frame  Is  about 
540  lb. 

This  manhole  cover  Is  the  Invention  of  Owen  T.  Dough- 
erty, St  I'liul,  Minn.,  anti  l.t  made  by  William  E.  Dee  Co.,  30 
No.  La.  Uulle  St.,  Chicago 

.\  IIIh-4  linliiierM    'l'riicti»r-'i'riiei& 

A  combined  tractor  and  truck  with  caterpillar  belts  In 
place  of  large  rear  wheels  has  Just  been  ileveloped  by  the 
AlllH-Chalmern  Manufacturing  Co.,  of  .Milwaukee.  As  a  trnc-tor 
It  In  Intended  for  general  service;  as  n  truck  It  Is  adapted  for 
use  where  the  usual  typo  cannot  be  used  because  of  rough 
country.      The    miiehltie    b,-iH    four    speeds    forward — 1  Vi.    3Vj.    6 


.\()NI!.VTTi.l  NC    Ma.NHUI.K 
CoVKI! 


Catekpillai;  Tijactor-Tkuck 

loads  and  in  emergencies.     This  tractor-truck  shows  the  usual 
features    now    recognized    in    good    motor-vehicle    design,    in- 
cluding use  of  alloy  steels  at  important  points;  the  engine  is 
a  four-cylinder  type  rated  for  68  hp.  at  1000  r.p.m. 
*      *      * 

Steam-Eiectrie    Tunnel    \V reciting    Crane 

An  interesting  wrecking  crane  has  recently  been  built  by 
the  Industrial  Works,  of  Bay  City,  Mich.,  for  the  Michigan 
Central  R.R.,  to  be  used  in  and  about  its  Detroit  River  tunnel. 
The  crane  is  much  like  the  120-ton  steam  cranes  used  by 
American  railroads,  except  that  it  is  designed  for  working  in 
tunnel  clearances  and  has  both  steam  engines  and  electric 
motors  but  no  boiler.  For  operation  outside  the  electric  zone 
steam  is  taken  from  a  locomotive;  a  tight  slip  joint  is  pro- 
vided at  the  center  of  revolution.  The  motor  is  a  600-volt 
direet-current    type    rated    at    200    hp.    for    short    runs    and    at 


S  ii;\M-i;i.K(  I  i;i(     Trwi:!.   ('i;\\k;    Mieiiic.w    CKNTliAL 


ll."i  hj).  lor  l-ln.  Current  is  delivered  to  the  revolving  tal)le 
by  collector  rings,  being  obtained  direct  from  the  third-rail 
shoes  or  through  a  50()-ft.  cable.  The  latter  is  on  an  auto- 
matic motor-driven  reel;  the  reel  motor  has  current  through 
It  nil  the  time  and  thus  keeps  the  cable  taut  but  allows  It  to 
pay  out  when  a  definite   pull  Is  given. 

The  main-  anil  auxiUary-holst  and  the  boom  and  slew- 
ing motions  are  Independent  but  can  be  simultaneously  used. 
Under  niaximutn  load  of  120  tons  the  crane  will  slew  nt 
rates  of  up  to  1  r.p.m.  The  crane  car  ha.s,  when  self  pro- 
pelled, a  si)eed  of  4  nil.  per  hr.,  but  It  can  be  safely  hauled 
at  speeds  of  up   to  fid  mi.   per  hr. 
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Thie   Erection   Traveler,  Nevir 
Quebec  Bridlg^e 

\\\    W.   v.   r.(.i;i.i A 

In  tho  I'lVition  ol'  laru'o  liriili^os,  the  iji|)i(litv  and  ocdii- 

niy  of  oporatioiis  aiv  to  «  very  larj,'('  cxU-iit  <,M)\cnuMl  liy 

till'  otliticiuy  of  tlu-  croclioii    tiavi'l»'r  I'liiployiMl   on    tin- 

work.    Tlu'sf  truvi'lcrs  may  l)c  cillicr  shrl  or  wood,  !)»(  on 

bridfii's  of   first   importance 

from  an  tMij,Mm'orinjr  staml- 

■int,  stool  travolors  aro  nl' 

rossity  om])Ioyod. 

.\\  \ii,\i!i,K  Tyi'ks  ok  Ti; w 

KI.KI! 

On  two  of  the  n>ost  rocont 

ntilovi-r  bridges  to  lie 
Mitod,  namely,  the  Rhuk- 
wcH's  Island  hridjre  over  the 
Kast  River  and  the  Beaver 
I  rid,::e  over  the  Ohio,  entire- 
ly ditTerent  types  of  traveler 
were  used.  On  the  former 
an  inside  traveler  was  em- 
ployed, running  on  the  floor 
1'  the  brid,iie  and  extendinj; 

Mive  and  beyond  the  trusses 

either  side.   On  the  Beav- 

Bridjre  a  smaller  traveler 

was  employed  whieh  ran  on 

the  top  ehords  of  the  brid<n' 

'M'If.  Owing  to  the  faet  tlial 

>■  top  eiiords  of  this  bridge 
were  sloping  as  well  as 
curved,  considerable  adjust- 
ment was  necessary  at  each 
movement  of  the  traveler  to 
keep  it  in  a  horizontal  ])osi- 
tion. 

In  tlie  case  of  the  old  Que- 
bec Bridge  two  types  were 
used.  For  the  anchor  and 
cantilever  arms  a  high  trav- 
eler was  used,  but  operating 
outside  of  the  trusses  instead 
of  inside.  The  tracks  for  this 
traveler  were  supported  on 
special  floorl)eams  attadied 
to  and  extending  beneath 
and  beyond  the  bottom 
chords  of  the  main  trusses. 
This  type  has  some  advan- 
tages to  its  credit,  the  most 


Fig.   1. 


•Assistant  to  Chief  Engi- 
•  <T,  Board  of  Engineers, 
uebec  Bridge,  Montreal,  Que. 


Tin:  yri;iii;i    Buiimjp:  Tisaveliu:   ix  AVokkino 
Position 

(The  traveler  track  is  built  on  the  bridge  floor,  which  rests 
on  inside  falsework  indi-pendent  of  the  truss  falsework.  Part 
of  lower  chord   near  pier  \»  Iti  place  on   the   truss   fijlsework.) 


impnrlaiil  being  the  fact  tliut  thr'  erect iun  nf  lateral 
and  swM\  bracing  is  nut  inferfered  with  li\  the  trav- 
eiel'. 

For  the  erection  of  tii<'  smaller  members  at  the  eml 
of  the  canlilovor  arm  and  those  of  the  8us|)ended  span, 
a  smaller  top-chord  traveler  was  used.  By  this  means 
erection  stresses  wore  ke|»t  at  a  mininniin  when  working 
Inward  file  eenfcr  of  the  span. 

Insidi-;  I)i:(K  Tiiavk!,ki!  Adoited 
In  the  case  of  the  new  Quebec  Bridge 
the  chief  objection  to  a  top-chord 
traveler  is  that  the  panel  lengths  of  the 
ciintilever  and  anchor  arms  vary,  which 
would  necessitate  very  elaborate  de- 
lils  for  distributing  the  reactions  to 
the  ])anol-pointH  at  each  movement  of 
the  traveler.  After  thoroughly  study- 
ing the  question,  it  was  decided  that 
a  traveler  operating  from  the  bridge 
floor  would  give  better  results,  and  this 
ty|)e  was  adopted.  The  diificulty  in 
putting  in  the  bracing  between  the 
trusses  with  this  type  of  traveler  was 
overcome  in  the  anchor  arm  by  the 
program  of  erection  mapped  out. 

Ge.VERAL    PliOGIiAM    OF    ErECTIOX 

In  accordance  with  this  pro- 
gram, the  entire  floor  of  the 
anchor  arm  was  erected 
first  on  special  falsework 
and  the  traveler  was  moved 
over  this  floor  to  the  main 
pier.  The  main  shoes  were 
then  erected  on  the  pier  and 
both  chords  with  their  later- 
al system  were  supported  on 
another  set  of  special  false- 
work from  the  main  pier  to 
the  anchor  pier.  The  trav- 
eler was  then  moved  hack 
ti)  the  main  pier  and  the  web 
members,  with  their  sway 
bracing,  were  erected  up  to 
the  point  where  the  verticals 
and  diagonals  intersect,  or 
to  a  point  slightly  above  the 
line  of  the  floor.  This  op- 
eration will  ])e  carried  right 
back  to  the  anchor  ])ier,  the 
traveler  moving  back  as  the 
work  progresses. 

The  portal  and  the  upper 
half  of  the  diagonals  and 
verticals,  together  with  the 
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top-chord  eyebars,  are  then  erected,  the  traveler  moving 
toward  the  river  and  keeping  in  advance  of  all  erection 
work.  By  this  means  all  bracing  can  be  put  in  at  the 
time  the  member  itself  is  erected,  all  parts  of  the  trav- 
eler being  clear  of  this  work. 

^lien  the  traveler  reaches  the  main  pier  it  will  natural- 
ly reverse  the  operation  and  erect  the  cantilever-arm  ma- 
terial in  front  of  it.  The  bracing  in  the  panel  being 
erected  will  therefore  have  to  remain  out  until  the  trav- 
eler is  moved  one  panel  ahead.  The  bracing  under  the 
floor,  however,  can  always  be  put  in. 


The  traveler  was  erected  on  special  supporting  gird- 
ers on  shore,  just  clear  of  the  abutment,  the  top  of  these 
girders  being  in  line  with  the  girders  carrying  the  trav- 
eler tracks  on  tlie  bridge. 

Design  of  Traveler 

Tbe  traveler  structure  consists  of  a  main  tower  37 
ft.  long  by  51  ft.  wide  and  200  ft.  high.  At  the  foot 
the  supporting  trusses  extend  to  the  rear  52  ft.  9  in. 
in  order  to  give  an  increased  length  of  base  for  distribut- 
ing the  load  on  the  trucks.     The  upper  trusses  have  an 
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PLAN  OF  MACHINERY  FLOOR 
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SIDE     ELEVATION 
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ovciliiiiifr  fi)r('  iiiid  nft  of  HT  ft.,  ii|)oii 
wliitli  run  Ihi-  two  ln-iivy  craiifH  vvliidi 
HIT  iiHcfl  in  ImiidliiiK  tin-  licuivior  piecoH; 
llir  iiiaiii  iiicinlicrs  of  IIichc  U'ukkl'h  arc 
coiihitriirlcil  III"  iiickcI-HtccI.  'I'lu;  trav- 
flcr  iimvcs  (III  four  tnickH,  oiu;  at.  (tacli 
collier,  cacli  truck  liaviii;,'  hIx  wlutelH 
ilistril)iitc(l  ill  sets  of  tlircc  over  two 
rails  |ilaiH'(l  fi  ft.  li  in.  r-.  to  r.  In  or- 
der to  (listrihiitc  tli<'  loail  on  tlic  throe 
wheels  e(|iially  over  the  rail,  the  reac- 
tions an."  taken  hy  heavy  spiral  sprinj^s 
(lireclly  over  the  axle  of  each  wiieel. 
liy  this  means  any  inequality  of  the 
track  will  he  taken  up  l)y  the  springs 
and  the  load  kept  nnifornily  distrih- 
uted.  On  the  forward  trucks  the  re- 
actions from  these  six  wheels  are  dis- 
trihuted  liy  means  of  iieedh;  heams  to 
one  ()-iii.  |>iii  thniuffh  tiie  wehs  of  the 
bottom  clionl  of  llie  lower  trusses.     By 


■  •  To  Hoisting 
Machine 
'To  Dead  End 


.■_■."'  '  To_  Hoisting  Mach. 


fMbjP^i^-lHl-4l  _l:  tijjK-i^Wlcitei 


SIDE  ELEVATION  SHOWING 

AUXILIARY  OANTRY 


A,B  =  2Mofors,30Hp. 

C-l&Hn  MnlnrfrTARnni^  ^'^^ ^ 


■8xlZ 


Fk;.  4.     Main-Hoist  Travkuxg  Ckane  on  Quebec  Buidge  Erection   Traveler 

(Traveler  carries  two  of  these  cranes.) 
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this  means   the   entire   reaction   is   concentrated   at   one 
point  and  is  absolutely  determinate. 

As  there  is  a  grade  on  the  bridge,  some  means  had  to 
be  found  for  adjustment  in  order  to  keep  the  traveler 
level  when  operating.  If  this  grade  remained  uniform  it 
would  be  a  simple  matter,  but  on  account  of  the  deforma- 
tions of  the  various  members  of  the  cantilever  arm  the 
grade  is  materially  accentuated  during  the  early  stages 
of  erection  and  it  will  also  change  at  each  panel.  To  take 
care  of  this,  reactions  from  the  rear  of  the  traveler  are 
transferred  to  the  rear  trucks  by  means  of  a  vertical  rod 
5  in.  in  diameter,  which  takes  the  place  of  the  pin  in  the 
forward  trucks.  When  it  is  necessary  to  adjust  the  level 
of  the  traveler,  the  cranes  on  the  top  are  moved  ahead, 
thus  nintci-iallv  dccrcnsiiiu;  tlio  rear  reaction,  and  tlien  bv 


ner.  By  this  arrangement  the  cast-steel  wheels  of  the 
traveler  carry  only  the  dead-load  of  the  traveler  itself 
and  not  the  live-load  under  lifting  operations.  When  the 
traveler  is  moved,  tiie  traveling  cranes  are  always  moved 
to  the  extreme  rear  of  tlie  top  trusses,  thus  giving  an  al- 
most equal  distribution  on  the  forward  and  rear  trucks. 
When  the  cranes  are  engaged  in  lifting  in  their  forward 
])ositiou,  the  rear  of  the  traveler  is  held  down  by  special 
anchorage  tackle  to  the  floor  of  the  bridge. 

M.\C11IXKI!Y    AND    IIoiSTIlvG    EQUIPMENT 

On  the  first  floor  of  the  traveler,  about  18  ft.  above  the 
base  of  rail,  are  situated  the  four  electric  hoists  which 
operate  the  four  steel  derrick  booms  at  each  corner. 
of  the  traveler.     These  hoists  are  designed  for  a  rope 


Fig.  5.    Erectixg  the  Base  of  the  Qtebec  Bridge  Traveler 


tightening  or  releasing  the  nuts  ou  the.-^e  rods  the  neces- 
sary adjustment  is  made. 

The  travcder  is  carried  on  four  lines  of  mils,  two  on 
each  side  of  the  bridge.  The  two  inside  rails  are  carried 
on  the  outer  pennanent  track  girders  carrying  the  bridge 
floor.  Outside  of  these  girders  is  placed  another  row  of 
special  erection  girders,  (Jl^  ft.  away,  .supported  on  false- 
work or  special  erection  brackets  and  thoroughly  braced 
to  the  permanent  stringers. 

The  traveler  is  not  designed  to  be  .self-|)ropelling. 
Wheti  it  is  necessary  to  move  ahcail  or  l)ack,  a  tackle  is  at- 
tached ahead  to  the  truck  girders  on  each  side  and  the 
cable  is  overhauled  on  the  s|)ools  of  the  hoisting  madiines 
on  the  first  floor.  This  has  been  found  to  work  very  satis- 
factorily, the  traveler  being  moved  at  the  rate  of  about  10 
ft.  per  minute.  When  it  has  reached  its  new  position 
the  wheels  are  locked  and  shims  placed  under  each  cor- 


jiull  of  10,000  11).  with  eight  layers  of  %-in.  wire  cable 
on  the  drum.  The  mean  rope  speed  is  150  ft.  pOr  min. 
The  drums  are  15  in.  diameter  and  31  in.  long.  Each 
hoist  has  four  spools  ^2  in.  diameter  and  15  in.  long,  each 
spool  being  loose  on  the  shaft  and  provided  with  sliding 
steel  jaw  clutch  operated  by  hand  lever  and  quadrant. 
The  motor*  is  51  hp.  (half-hour  rating,  55°  rise  of  tem- 
perature), running  at  '^'i>5  r.p.ni.,  with  drum  controller 
and  brake. 

The  booms  are  TO  ft.  long  and  can  be  extended  to  DO  ft. 
if  desired.  They  operate  from  brackets  at  two  dill'erent 
levels,  according  to  the  location  of  the  nuMubers  they  are 
required  to  handle.  The  single  %-in.  wire-rojie  lead 
from  the  drum  is  converted  into  a  four-part  tackle  at  the 
boom,  giving  a  hoisting  capacity  of  'H)  tons  in  any  posi- 

•Tlio  plpctrlc  Htiiiply  Is  220-voU  direct  current.  The  inotor.i 
uno<I  oil  the  tiavcler  iiro  all  of  tJcneral  Klectrlc  make. 


Man 
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tioii.      'I'lu'Sf   hooms   uri'   used    I'lir   IuukIIiii';   miuiIIit   iim- 
ti'iiiil,  siuli  as  till'  lighter  wvh  iiu'iiilK'rK,  liraciii;;  iiin!  Iloor 
iimt«Tiul. 
Oa  tlie  si'idiui  lIoDr,  25  ft.  above  basi-  ol'  mil,  nic  situ- 
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Fig.  6.    Maix-IIoist  Shkavk  Details 

ated  the  four  niachinef  required  for  swinging:  the  booms. 
This  machine  has  a  drum  13  iu.  in  diameter  and  14 
in.  long,  which  is  operated  by  a  5-hp.  motor  having  a  ca- 
pacity of  (iOOO  lb.  at  25  ft.  per  min.  The  motor  is  fitted 
with  a  solenoid  brake,  which  is  used  principally  to  block 
the  machine  at  night  and  when  not  in  use. 

Mai.v  Hoist  Ckanes 

On   the  extreme   to])   of   the   traveler  are   located   the 
two  traveling  cranes  wliich  handle  the  heavier  members 


nil  eight  .'JO-in.  mIkmOk  (in  four  2-who(4  truckh),  hut 
with  only  one  driven  wheel  at  each  end  of  the  crane. 
The  crane  in  operated  by  a  Kl-hp.  niill-tyf)e  motor  with  a 
wiirking  K|teed  of  72.")  r.p.iii.  and  a  capacity  of  2.')  ft.  per 
min.  at  lull  load.  The  cniiies  nre  recjuired  to  (limb  a  1% 
grade  with  a  maximum  load  of  ■'iOO.OOO  lb. 

Kach  cranc!  is  provided  with  two  electric  lioistH,  the 
VMprking  range  of  each  hoist  being  necessarily  outside  the 
line  of  the  iip|)er  trusstjs  of  the  travehir.  On  account  of 
the  weight  of  the  hoisting  machine,  it  is  desirable  both 
from  static  and  economical  reasons  (hat  this  machine  be 
kept  as  near  the  center  of  (ht!  traveler  tower  as  possible. 
As  a  conse(|uence,  the  hoisting  cal)l(!  is  carried  ovit  a 
sheave  carriage  ])laced  some  20  ft.  in  front  of  the  hoisting 
ma(4)ine  and  connected  to  it  by  a  strut.  The  hoisting 
motor  is  mill  typo,  rated  at  80  hp.,  .'jOO  r.p.m.  The 
controller  system  is  of  the  magnetic-switch  type,  and  is 
arranged  for  dynamic  braking  with  a  minimum  lowering 
speed  of  12  ft.  per  minute.  The  armature  has  an  auto- 
matic disk  iirake  capal)le  of  holding  the  maxinmm  load, 
h  is  therefore  impossible  for  the  load  to  run  away,  as,  in 
lowering,  the  motor  works  tlirough  a  resistance  greater 
than  the  load  carried  by  the  crane.  The  burning  out  of 
a  fuse  applies  the  full  force  of  tiie  electrical  resistance, 
pre\enting  all  movement.  In  case  of  failure  of  the  auto- 
matic brakes  on  the  armature  .shaft  or  in  case  pinion 
should  break  or  gear  strip,  an  emergency  hand  brake 
is  provided.  This  brake  has  a  sufficient  capacity  to  stop 
and  hold  the  maximum  load  lifted.  In  order  to  guard 
against  attempting  to  lift  loads  greater  than  those  for 
which  the  traveler  has  been  designed,  special  fuses  are 
provided  which  will  blow  out  when  the  load  reaches  a 
maximum. 

Each  macliinc  has  a  lifting  capacity  of  120,000  lb. 
at  a  speed  of  12  ft.  per  min.,  through  a  10-part  %-in. 
wire  cable,  both  ends  of  which  are  wound  on  the 
drum,  thus  obtaining  a  rope  speed  of  60  ft.  per  min. 
The  maximum  lift  of  these  hoists  is  about  330  ft., 
requiring  a  total  length  of  cable  on  each  machine  of 
approximately  3500  ft.  Specially  designed  self-luhricat- 
ing  blocks  are  used  which,  Avith  their  shackle,  are  over  7 
ft.  high  and  weigh  approximately  II/2  tons  each. 


Fig.  7.     Top  ok  the  Qiehkc  BitiixJK  Tuavelei:.  with   ^^Iain-IIoisc  Tiiavki.ixg  Ciiaxe 

of  the  bridge.    These  cranes,  of  the  usual  twin  plate-girder  Tiie  carriage  lias  a   traversing  motion  of   14  ft.,  the 

tvpe,  are  112  ft.  long;  their  girders  are  5  ft.  5  in.  deep  motive  power   being  a    5-hp.    motor,   800   r.p.m.      It   is 

'  the  center  and  are  spaced  8V^  ft.  a])art.    They  travel  driven  by  means  of  a  rack  rail  capable  of  holding  the 

on  the  top  chord  of  the  upper  trusses  aud  are  each  carried  carriage  against  an  end  thrust  of  30,000  lb.  (due  to  fleet- 
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ing  loads),  but  the  carriage  is  not  required  to  move 
against  this  load. 

When  handling  heavy  members  off  the  cars,  duplicate 
members  for  each  truss  are  lifted  simultaneously,  thus 
tending  to  maintain  a  more  uniform  state  of  equilibrium 
in  the  traveler  and  floor.  As  the  cars  are  brought  in  under 
the  traveler  on  tracks  spaced  32  ft.,  and  the  hoists  operate 
at  a  minimum  distance  of  68  ft.  c.  to  c,  the  members 
require  to  be  fleeted  out.  This  is  provided  for  by  special 
fleeting  tackle  which  holds  the  blocks  together  until  the 
member  is  clear  of  the  cars  and  any  obstructions. 

At  the  extreme  end  of  each  of  the  crane  girders  is  an 
auxiliary  gantry  hoist  of  5  tons  capacity.  The  transverse 
and  longitudinal  movements  of  these  gantries  are  oper- 
ated by  hand  power,  the  hoisting  power  being,  however, 
supplied  by  a  30-hp.  motor  situated  at  the  top  floor.  These 
gantry  hoists  have  a  limited  travel,  being  used  principal- 
ly for  the  handling  of  pins,  riveting  cages  and  other 
equipment  in  line  with  the  main  trusses  beneath. 

With  the  exception  of  the  four  hoisting  engines  operat- 
ing the  boom  derricks,  the  electric  controls  of  all  machines 
are  located  on  the  second  floor  or  bridge  situated  25  ft. 
above  base  of  rail,  or  about  175  ft.  below  the  crane  girders. 
One  man  is  thus  able  to  operate  the  two  switchboards 
which  control  the  travel  of  both  crane  girders  and  the 
traversing  movements  and  hoisting  operations  of  the  four 
hoisting  machines.  The  hoisting  operations  of  the  four 
auxiliary  gantries  are  also  controlled  from  this  floor,  by 
two  other  sets  of  control  levers,  situated  one  on  each  side 
of  the  floor.  By  this  arrangement  the  operator  is  in  close 
touch  and  has  an  unobstructed  view  of  all  work  being  done 
and  can  anticipate  and  promptly  execute  all  orders  given 
by  the  foreman  in  charge.  One  mechanician  is  always 
at  the  upper  level  to  oil  and  keep  a  general  supervision 
over  the  mechanical  operations  of  the  machines  and  is  at 
hand  to  ai)ply  the  emergency  brakes  should  occasion  arise. 

Communication  between  the  top  of  the  traveler  and 
tlie  lower  floors  is  effected  by  means  of  an  electrically 
operated  elevator  as  well  as  by  wooden  stairs  encircling 
the  elevator  shaft.  The  motive  power  is  supplied  by  a  15- 
hp.  motor  which  gives  a  rope  speed  of  150  ft.  per  min. 
The  controller  is  located  in  the  car  and  is  arranged  for 
djTiamic  control.  The  motor  is  provided  with  a  solenoid 
brake.  Field  telephones  are  also  distributed  over  the 
bridge  and  traveler  to  facilitate  communication  with  the 
different  parts  of  the  work. 

The  traveler,  fully  equipped,  weighs  ajjproximately 
Ht()(t  tons  and  cost  in  the  neighlwrhood  of  $175,000.  A 
duplicate  traveler  is  being  erected  on  the  south  shore, 
so  that,  next  .season,  work  can  be  proceeded  with  simul- 
taneously on  both  sides  of  the  river. 

All  the  erection  c(iuipinent  was  designed  by  tlui  St.  Law- 
rence Bridge  Co.,  Ltd.,  Montreal,  the  contractors  for  the 
superstructure:  Phelps  Joimson, President ;(i.  II.  Duggan, 
Chief  Engineer;  (Jeorge  F.  Porter,  Engineer  of  Construc- 
tion; W.  1'.  Fortune,  Superintendent  of  Erection:  S.  P. 
MitclicII,  Consult  ing  Engineer  of  Krcrtion. 

To  lllnatriitr  thf  Lniitlnic  Uunlltlm  of  CyprpNM,  when  buried 
In  thu  p.'irth,  thn  .'^outhrin  Cypri'H.s  Miinufacturors'  Association 
l.s  BcnrllnK  out  pli-ces  of  bored  cypress  loirs  laid  for  use  as 
water  pipe  In  New  Orleans  In  17!I8,  or  110  years  aKO.  Ono 
niimple  Been  by  a  representative  of  this  Journal  had  an 
exterior  diameter  of  al>out  12  In.  and  a  4-ln.  hole  in  the 
center  of  the  heartwood.  For  about  1%  to  2  in.  around  the 
hole,  the  wood  appeared  to  be  as  sound  as  when  new.  Outside 
this  the  wood  showfd  a  little  decay  and  marked  radial  chocks. 


In  Novemt)er,  1914,  E.  N.  Layfield,  Consulting  En- 
gineer, of  Chicago,  presented  a  report  to  the  city  and 
railway  authorities  of  Houston.  Tex.,  upon  the  local 
problem  of  grade-crossing  elimination.  Certain  fea- 
tures of  the  report,  dealing  briefly  with  the  Houston 
project  and  more  extensively  with  the  general  subject 
of  grade  separation,  are  given  below. 

GitADE  SePAIUTION  AT  HOUSTON 

There  are  12  railways  entering  the  city,  having  50 
miles  of  line,  300  miles  of  track  and  four  stations  within 
the  city  limits. 

In  the  estimates  of  cost  for  Houston,  the  fill  or  em- 
bankment is  taken  at  $1  per  cu.yd.  in  place  under  the 
tracks.  In  the  extensive  work  at  Chicago  a  price  of 
50c.  is  generally  used,  but  there  is  a  vast  supply  of  sand 
available  from  along  the  south  shore  of  Lake  Michigan, 
and  this  can  be  loaded  and  unloaded  more  cheaply  than 
clay  or  ordinary  earth  filling.  The  cost  of  street  exca- 
vation for  lowering  street  grades  is  taken  at  75c.  per 
cu.yd.,  this  work  being  expensive  on  account  of  inter- 
ference with  traffic  and  difficulty  of  drainage  during 
the  progress  of  the  work.  If  this  material  could  be  used 
economically  in  the  fill,  the  prices  for  both  excavation 
and  fill  might  be  reduced.  Concrete  abutments  and  re- 
taining walls  are  estimated  at  $10  per  cu.yd.,  this  price 
being  arrived  at  after  conference  with  the  engineering 
departments  of  the  city  and  the  railways. 

The  bridge  superstructures  are  assumed  to  be  of  steel 
at  a  cost  of  4c.  per  lb.  erected,  to  which  is  added  the  cost 
of  covering  with  concrete  and  waterproofing.  Under 
the  conditions  at  Houston,  reinforced-concrete  struc- 
tures would  cost  somewhat  less  and  have  advantages 
which  are  leading  to  their  general  use  in  work  of  this 
kind.  The  street  paving  is  taken  at  $18  per  lin.ft.  of 
fiS-ft.  street,  with  brick  paving  on  concrete  base,  con- 
crete sidewalks  and  concrete  combined  curb  and  gutter. 
In  most  cases  the  damages  to  adjacent  property  would 
l)e  small  and  would  be  covered  by  the  10%  allowance  for 
engineering  and  miscellaneous  expense.  Special  allow- 
ances are  made  for  such  work  as  the  elevation  of  the 
tracks  through  the  Grand  Central  Station.  The  esti- 
mated cost  of  that  portion  of  the  work  for  which  esti- 
mates are  given  is  approximately  $4,000,000.  Other 
work  within  the  city  is  suggested  for  the  future,  as  a 
part  of  the  general  scheme,  but  on  account  of  the  remote 
date  of  its  construction  this  is  not  included  in  the  esti- 
mate. 

Gkadk  Si;i>AitATio\   Problkms 

({radk.s  i\  Strkkts — In  track  elevation  projects  it  is 
usual  to  allow  depression  of  the  streets  at  the  crossings, 
,«o  as  to  give  a  miniimim  height  of  raise  of  the  tracks. 
This  involves  consideration  of  the  approach  grades  on 
(he  streets.  Easy  grades  mean  longer  and  more  expen- 
sive approaches  and  greater  j)roperty  damage,  but,  on 
th(>  other  hand,  economy  in  cost  must  not  be  carried  to 
tile  extreme  of  providing  grades  so  steep  as  to  affect  flic 
hauling  of  normal  loads  in  the  districts  where  heavy 
hauling  is  done.  For  horse  traction,  occasional  short 
grades  of  2  to  ^%  have  very  little  effect  on  the  loads, 
l)ut  steeper  grades  could  be  adopted  if  only  modern 
niotor-tnick  traction  had  to  he  considered. 

'i'lic  rcjiort  states  that   in  tlic  (^hicago  trai'k  elevation 
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promlifs  of  H.5%  for  im  avcnigc  lt'iij;lli  of  iilMiiit   Hlii  It. 

on  I'liili  Hiilt'.  IIk-  street  deprt'swioii  incni^iii;:  '.\  or    I    ft. 

In  some  eases  where  the  depression  hits  heoii  j^reati'r  than 

this,  iMul  the  approaelu-s  Ihi'refore  h)nj,'er,  jjrailes  of  'A'', 

have  heen   used.      In  several  eilies  the  ;inulo«  are  ahoiit 

the  same,   wliile   in   others   they    are    I    to   li^{ ,  or  even 

much  more  in  sju-eial  ensos.     Many  of  the  sleeper  grades. 

Iiowevei-,  are   in   resiik'nee  districts,   where   there   is   not 

niueh  lieavy  lianling.     Many  of  tliem  also  are  in  phiecs 

where  steejter  jrraih's   previously   existed   on    neit^hhoring 

■  reets,  so  tiiat    lliere  eoidd   he  litlh-  ohject    in   ineiirrinj,' 

ic  exponse  of  ii,i,dit  fjraih's  in  the  approaches  to  suhways 

hridires. 

Tlie    h'vel    portion    of    the    street    should    extcMii    far 
enouiih  l)eyond  the  sultway  to  permit  hiads  of  maximum 
lieijrht    to   clear   tiio    structure    hofore    stjirting    up    the 
:i(le.     The  grade  and  level  portion  shoidd  he  connecteil 
.   a  vertical  curve.     It  is  usually  sutlicient   to  provide 
out   l.">  ft.  from  tlie   face  of  the  structure  to  the  foot 
the  grade.     This  would  ho  suhject.  to  variation  accord- 
i,'  to  local  standards  of  vortical  curves  for  streets,  hut 
'  any  case  easy  curves  arc  dosiral^le  with  heavy  cars  and 
avy   girder-rail    track.      This   matter  should    he   deter- 
iied    hy    means    of    large-scale    diagrams    showing    th" 
;iximum  lieight  of  load  in  dill'eront  positions. 
IIl•:A^IiO()^r     i\     SrBWAVS — In    the    earlier    Chicago 
irk.  a  iuNidwny  of  12  ft.  was  adopted  for  suhways  with- 
1   car  trr.cks,  and   Iv^o    ft.   for  those  with  car  tracks. 
le  introduction  of  a  new  type  of  street  car  (ahout  1908) 
lossitatod  an  increase  to  i;5',j  ft.,  even  with  a  special 
illey  base  on  the  car  and  a  special  trough  for  the  trol- 
V  to  run  in.    The  heiglit  from  the  rail  to  the  top  of  the 
'  'ard  on  which  the  trolley  base  rests  is  11  ft.  !)  in.     Scr- 
oll  of   the  older   sut)ways   liave   been   changed   to   giv- 
'•'o  ft.  headway,  and  all  new  ones  are  built  with  cither 
.'  ft.  or  13io  ft.     These  standards  liavo  been  adopted  in 
lie  cities  near  Chicago,  while  in  others  the  headway  is 
•  ft.  with  no  car  tracks,  about  14  ft.  for  city  cars,  and 
'  or  IG  ft.  for  interurban  cars.     .\.t  Kansas  City,  the 
linance  provided  for  14  ft.  2  in.  headway  in  subways 
.iirrying   car    tracks,    but    the    street    railway    company 
agreed  to  pay  the  additional  cost  of  giving  14  ft.  8  in. 
headway,   which   it  considered   necessary   for   its   equip- 
■  nt.     The  franchises  for  elevated  railways  in  Chicago. 
\.w  York,   Brooklyn  and   Philadelphia   require  a  min- 
imum headway  of  14  ft.  at  streets  in  which  cars  are  run. 
The  increase  in  cost  due  to  greater  height  woiild  vary 
greatly,  but  for  average  conditions  at  Houston  was  taken 
flt  .$3000  to  $3000  per  foot  of  headroom  for  a  .subway 
iJer  two  tracks.     For  a  larger  number  of  tracks  the 
>t  would  be  greater,  but  not  in  proportion  to  the  nuni- 
1,  as  the  cost  of  wing  walls  and  approaches  would  not 
ry.     In  the  estimates  for  the  subw^ays  at  Houston,  the 
-tance  from  the  paving  to  the  top  of  the  rails  has  been 
i;iken  as  IT  ft.,  including  the  bridge  floor,  ballast  and 
track.      This    dimension   is    susceptible    olf    considerable 
variation  without  seriously  affecting  the  general  scheme. 
Width  of  Subways — It  is  not  necessary  as  a  rule 
that  a   subway  or  viaduct  should  have  the   same  clear 
width  of  roadway  on  sidewalk  as  on  the  adjacent  por- 
'  'ins  of  the  street,  as  there  is  no  occasion  for  vehicles  to 
(k  up  or  stop  at  the  curb  or  for  pedestrians  to  cross 
h  other's  paths  as   in  entering  buildings  or  turning 
iners.     This  condition   should  be  given   consideration 


in  economical  degjgn,  but  in  some  enscH  the  fidl  width 
may  lie  re(]uired. 

In  Ciiicagrt.  tlw  Htrec't  HuhwayH  are  in  general  (iC,  ft. 
wide  l)etween  ahutmenti*,  with  c\irb  lines  10  ft.  from  tin; 
walls.  At  the  center  of  the  suliway  a  space  about  .'5  ft. 
wide  is  taken  for  a  line  of  rolumiis  and  th(!  wheel  guards. 
This  leaves  ahout  5il  ft.  H  in.  for  each  roadway,  which 
permits  street  cars  and  fust  vehicles  to  pass  slower  vehicles 
moving  in  the  .same  direction.  This  is  rather  more  than  is 
needi'd  where;  there  are  no  cai'  tr'acks,  but  the  widlli  ol 
Hidiway  is  determined  by  the  width  of  stniet,  which  is 
usually  (Ki  ft.  between  property  lines.  For  wider  streets 
the  (!(!-ft.  subway  wi<ltli  is  maintained  usually,  except  at 
boulevards. 

The  sidewalks  are  narrowed  to  10  ft.  to  make  up  for 
the  space  occupied  hy  the  central  row  of  columns,  and 
their  clear  width  is  further  reduced  to  about  8  ft.  by  a 
line  of  columns  just  inside  thi'  10-ft.  width. 

Objection  is  made  sometimes  to  rows  of  columns  in 
the  middle  of  the  street  and  on  the  curb  lines,  but  their 
use  allows  of  a  type  of  bridge  wh!>-h  is  more  satisfactory 
and  can  l)e  made  more  waterproof  and  less  noisy,  and 
the  .short  spans  permit  the  use  of  reinforced  concrete  for 
the  sujterstructure.  The  center  columns  also  divide  the 
traffic  going  in  opposite  directions,  and  this  is  considered 
an  advantage  if  tlie  roadway  on  each  side  is  wide  enough 
for  two  vehicles. 

Closin'o  ok  STRiCKTs-^It  iiuiy  be  necessary  in  grade 
.separation  work  to  close  some  streets  and  readjust 
routes  of  street  traffic  to  locations  where  it  is  possible 
to  locate  a  subway  or  bridge.  There  is  generally  con- 
siderable opposition  to  this  on  the  part  of  property 
owners  afTocted,  and  such  questions  must  be  settled  by 
negotiation  and  compromise. 

Cleai{.\xck  Ovki!  ILvilway  Tracks — While  this  ques- 
tion does  not  enter  into  consideration  for  the  work 
now  proposed  at  Houston,  it  is  touched  upon  in  the 
report  on  account  of  an  existing  viaduct  over  the  tracks. 
In  most  of  the  older  work  of  gi'ade  se])aration  in  Chi- 
cago (.such  as  the  viaducts  built  25  to  30  years  ago),  the 
clearance  was  about  16  ft.,  and  in  very  recent  work  it 
has  been  17  or  18  ft.  There  is  a  strong  tendency,  how- 
ever, to  provide  21  or  22  ft.  where  possible,  and  many 
states  have  laws  requiring  such  clearance,  unless  the 
I?ailway  Commission  or  other  competent  authority  per- 
mits a  reduction  in  particular  cases.  The  object  of  the 
greater  clearance,  of  course,  is  to  prevent  injury  to  men 
standing  on  top  of  freight  cars. 

Vertical  Curves  ox  Railway  Tracks — At  points 
where  change  of  grade  occurs,  vertical  curves  are  neces- 
sary, but  the  conditions  do  not  permit  of  following  the 
practice  employed  in  open  country.  In  the  latter  case 
a  rate  of  change  not  exceeding  0.1  or  0.2  ft.  per  100-ft. 
station  is  oft^n  used  for  summits  and  0.1  ft.  (or  less) 
for  sags.  At  two  crossings  in  Chicago,  the  rate  of 
change  in  the  vertical  curve  of  the  line  jiassing  under  a 
bridge  is  about  O.G  ft.  and  1.0  ft.  In  the  layout  of  the 
work  at  Houston,  the  rate  is  taken  at  0.2  ft.  and  0.1  ft. 
per  100-ft.  station  at  summits  and  sags,  respectively. 

The  LonKent  Rnilway  Tannel  In  India  is  that  piercing  tbo 
Khojak  Range  between  Quetta  and  Chaman.  near  the  north- 
western frontier,  and  having  a  len-th  of  12.S70  ft.  The  second 
lonp-eat  tunnel,  3!)no  ft.,  is  now  beinp  driven  on  a  double- 
track  cutoff  between  Thana  and  Diva.  This  pierces  the  Parsik 
Hill  and  reduces  the  distance  1?,  miles  as  compared  with  the 
present    line    which    makes    a    detour    around    the    hill. 


424 


E  X  i;  I  X  E  E  E  I  X  U     X  E  W  S 


Vol.  T3,  No.  9 


Tlie  West  Eimdl  §em^e\ge°Treailiiimeinit 
WorHlSp  Hamiltoinip  Omtlo 

By  Bekxaki)  E.  T.   Elms* 


SYNOPSIS — The  uork-i<  irill  consist  uf  an  intuki' 
chamber,  screens,  grit  chambers,  two-story  settling 
or  Imhoff  tanks,  dosing  and  screen  chambers,  filter 
beds,  sludge  beds  and  a  pnmp  house.  The  general 
de-^ign  of  the  works  is  outlined  and  the  construc- 
tion features  described  in  detail. 

In  1912,  the  author,  who  was  then  in  the  Main  Drain- 
age Department  of  Toronto,  was  engaged  to  design  and 
carry  out,  under  the  direction  of  the  City  Engineer  of 
Hamilton,  the  many  different  sewerage  and  sewage-dis- 
posal schemes  of  that  rapidlv  growing  city.  After  care- 
ful study,  two-story  or  Imhoff  sedimentation  tanks  with 
filtration  were  decided  upon  as  the  best  method  of  treat- 
ing the  sewage  from  the  residential  district,  known  as 
the  West  End. 

Character  axd  Vou'Me  of  Sewage 

Hamilton  is  situated  at  the  head  of  Lake  Ontario,  with 
a  present  population  of  over  100,000.  The  topography 
calls  for  two  separate  drainage  areas,  known  as  the  East 
End  and  the  West  End,  thus  necessitating  two  main  sewer 
outfalls.  The  present  article  is  confined  to  the  West 
End  area  only. 

The  town  is  sewered  on  the  combined  system,  which 
causes  the  flow  of  sewage  to  fluctuate  considerably,  as 
well  as  to  vary  in  strength.  The  West  End  drainage 
area  was  found  to  be  1225  acres.  The  calculations  for  th^ 
works  were  based  upon  this  area  being  fully  built  upon 
(owing  to  the  rapid  growth  of  the  city).  Although  weir 
readings  at  the  outfall  of  the  existing  6i/^-ft.  circular 
West  End  trunk  sewer  gave  the  present  daily  dry-weather 
flow  at  approximately  3,000,000  Imp.  gal.,  or  3,600,000 
U.  S.  gal.,  it  was  deemed  advisable  to  design  the  works 
0'       K)o'     OT'      ;oo' 
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Fiti.  1.    fiENRRAL  Plan  di    West  F]\n  Sewaoe-Thkat- 
.ME.NT  Works.  II amii/hin,  Ont. 

with  a  capacity  of  .5,880,000  Inq).  gal.  per  day,  this 
being  the  total  dry-weather  flow  from  the  drainage  area. 
Samples  of  the  .sewage  showed  it  to  be  a  weak  domestic 
one,  discharged  at  the  dis[)o.sal  site  in  a  coniparativelv 
fresh  condition,  through  the  good  grailicnts  obtained 
on  all  the  existing  sewers  in  this  district. 

TllKATMENT   OF   SeWAOE 

The  works  coin|)risc  intake  chamber,  screens,  giit  rliiun- 
bers,  ImliotV  tanks,  dusiiig  and    (inr-sc  recM  cliaiiiher.i,  iil- 


fer  lieds.  sludge  beds  and  a  pump  house.  Fig.  1  shows 
the  general  layout  of  the  works. 

The  intake  "chamber  (Fig.  2),  located  on  the  Gi^-ft. 
main  sewer  leading  to  the  disposal  site,  was  designed  as 
the  storm-overflow  chamber  as  well.  An  overflow  weir 
with  fixed  angle  irons  for  receiving  boards  provides  for 
easily  regulating  the  amount  of  stormwater  to  be  treated 
at  any  time  when  the  area  is  built  up. 

The  weir  is  designed  for  anything  above  three  times 
the  dry-weather  flow  to  pass  over  into  the  present  sewer, 
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Fig.  2.  Overflow  Chamber  axd  Conxections  between 
Maix  Sewer  axd  Hamilton'  Sewage  Works 

whicii.  when  the  works  are  in  operation,  will  act  as  a 
storm-overflow  sewer.  At  the  end  of  this  chamber  an  in- 
spection manhole  is  constructed,  with  a  gate  for  clos- 
ing down  the  works  at  any  time  and  passing  the  whole 
sewage  over  the  weir  into  the  nuirsh  untreated. 

The  sewage  passes  through  a  fixed  screen  with  bars  or 
rods  on  V2-''i-  ceiiters,  placed  at  an  angle  of  4.5  deg. 
to  the  flow,  and  connecting  with  a  4-ft.  open  concrete  con- 
duit to  the  grit  chambers.  The  grit  chambers  (Fig.  3) 
are  built  in  scries  of  three,  with  a  4-ft.  bypass.  Gates 
enable  any  individual  part  of  the  chambers  or  bypass  to 
be  operated  separately. 

These  chambers  were  designed  to  have  a  minimum  ve- 
locity of  1  ft.  ))er  sec,  as  they  are  intended  oidy  for 
the  settlement  of  heavy  mineral  matter,  such  as  sand, 
etc.,  and  to  avoid  the  removal  of  any  putrescible  organic 
matter.  Tiie  chambers  are  emptied  and  cleamsed  by 
means  of  the  (i-in.  vitrified  pipes,  fitted  with  valves,  shown 
in  manhole  (Fig.  2).  The  grit  taken  from  these  cham- 
liers  will  be  utilized  as  the  top  filtering  media  for  the 
sludge  beds. 

The  sewage  tlows  through  a  ."J-ft.  channel,  with  a  junc- 
tion laid  out  for  future  extensions,  into  the  Indiotf  tanks, 
wliieh  are  in  series  of  four  (Figs.  1  and  4),  over  a  weir 
ami  under  scum  boards  into  the  upper  comi)artments  at 
an  average  velocity  of  1.7.5  ft.  per  miu.  The  heavy  solid.' 
settle  down  into  the  shidge-digestion  chamber,  wliieh  is 
scparale<l  liy  means  of  concrete  sludge  aprons.  .Mthougli 
these  ajirons  overlap,  they  leave  an  8-in.  open-coniuvtion 
slot  running  the  entire  length  of  the  tank  for  the  -ludge 
to  pass  through.  These  sludge-digestion  chambers  aro 
sul)divided  by  the  batlle-walls  into  three  c(pnd  e<uupnrt- 
ments.  a!iil   are  designed    ("or    live   to  six    months   storage 
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.,|,ii,il\.  'I'lif  shi.lp'  IS  ivni.ivc.l  wlhii  niiiiiivil  l)y  iiicaii.  liuMii;;  it.-  ■miIKI  iMt<i  \\\v  iiniiii  linii/milal  hIikIkc  <liH- 
iil  rill  N-iii.  nist-iroii  vt-rti.  al  |ii|u'.  witli  si.r.ial  I  v'-iti.  Im-II-  .liHip-  |»i|ic.  The  inverts  of  |.i|.<H  in  ilivini(.n  wmIIh  arc 
nioiitli  lastinj;.  ri'stinj,' tui  tlirci-li;;,'^''''  »aHl-inin  KiipporU.  (>  ft.  l)oluw  i\\v  niran  walur  level  of  liic  ianlvH,  lliiiK  al- 
lowing' llic  sIikIk"'  t'l  flow  by  j^nivitation 
n|>  tin-  vcrliral  sliiilj(c  |»i|K',  ami  inli)  tin; 
sliiilj,'i'-iliscliar;;<'  |ii|)t'  to  lii-ds,  wliidi  an- 
iiiii!  at  a  niiniimim  ;;ra(lc  of  I   in    10. 

'J'lir  levels  of  llie  sliKJ;,'*!  Ix'ds  ami  out- 
let points  (lid  not  |»erniit  u  f,'rade  for 
the  >,Ma\itution  of  sliid;,'e,  ho  it  was  ;(rav- 
itateil  as  far  as  possible,  then  disttharf^ed 
into  a  .-mail  collectinf^  well,  where  a 
pump  lion-e  will  he  (greeted,  and  the 
sludg(!  forced  tlir()ii;,di  the  mains,  fecnl- 
ing  the  beds  by  a  low-set  i'orcre  ])iinii) 
eleetrieally  operated.  The  sludj^'e  beds 
(Fig.  5)  are  in  series  of  five  of  varying 
length,  of  earthwork  construction,  well 
iimlerdraiiii'd  and  located  on  the  site  so 
as  to  lie  well  away  from  the  public, 
should  any  smell  (which  is  not  antici- 
pated) arise  throuii^li  im|»r(iper  deeoni- 
position. 

Dktails  of  CoNsTiM'crro.v 

The  site  |)urchase(l  for  the  disposal 
works  was  in  lowlying  irrouiid,  the  level 
being  approximately  ')  ft.  above  the 
mean  water  level  of  the  marsh  and  out- 
et,  which  at  times  was  very  liable  to 
flood,  and  at  all  seasons  was  saturated 
\vith  water. 

Grit  Cilvmbehs — The  intake  eliaml)er, 
feed  conduits  and  grit  chambers  were 
constructed  above  ground  levd,  on  a  pile 
grillage   J'ouudatiun.    For  safety,   12-in. 
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piles,  35  ft.  long,  were  used.  These  were  driven  with  a  drop 
hammer.  A  frame  piledriver,  operated  with  a  steam-engine 
hoist,  drove  the  piles  at  a  cost  of  18c.  per  lin.ft.  through 
soft  blue  clay,  with  an  occasional  thin  stratum  of  hard- 
pan  and  gravel.  These  piles  were  capped  and  halved  over 
intersections,  doweled  into  the  pile  head,  and  jointed 
by  a  tension  scarf  joint  with  hardwood  keys.  The  keys 
were  cut  longitudinally  out  of  long-leaf  Southern  pine. 
The  piles  were  decked  with  2-in.  pine  planking,  laid  level 
to  receive  the  remaining  foundation  work,  rendered  neces- 
sary through  the  rake  of  the  chambers,  which  was  filled 
up  with  hand-mixed  concrete  (1:10),  at  an  average 
cost  of  $5.50  per  cu.yd.,  including  all  labor,  rough  form- 
work  and  materials. 

The  main  formwork  for  the  chamber  walls  and  liottoms 
was  erected  on  falsework.  All  the  struts,  stringers,  studs 
and  sheeting  were  hung  from  the  falsework.  Studs  2x1 
in.,  spaced  214  ft.  c.  to  c,  were  braced  every  3  ft.  with 
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Fig.  5.  Sludge-Drying  Beds,  H.\Mii/rox,  Ont. 

•Ix-l-in.  struts  and  wedged.  Tlie  2-in.  grooved-and- 
tongued  sheeting  was  then  nailed  on  lo  the  formwork. 
A  V-shaped  bottom  sump  formwork  was  carried  by  the 
.studs,  and  a  framed  l)ox,  to  the  required  size  and  grade, 
was  constructed  for  the  outlet  channel.  The  wholo 
chamber  was  poured,  as  far  as  practicable,  monolithic, 
with  1  :  (J  concrete.  This  worked  out,  including  all 
formwork,  materials  and  labor,  at  api)ro\iniately  $S.50 
per  cu.yd.    (this  concrete  was  hand-mixed). 

The  surface,  on  stripping  the  formwork.  was  found  to 
be  in  excellent  shape  and  recpiired  very  little  attention, 
as  regards  filling  or  rendering.  The  formwork  was  ex- 
ceptionally rigid,  and  th((  walls  were  true  to  line  an<l 
dinicnsioiiM.  The  radius  formwork  was  a  little  more 
complicated  and  costly,  but  was  aciomplished  with  built- 
up  inside  and  outRifli'  forms  to  the  proper  liidii.  luld  in 
position  by  raking  shores  o(T  the  existing  work,  and  run 
at  u  total  cost  of  approximately  $10  per  cu.yd. 


The  floors  of  the  conduits  and  chamber  bottom  were 
left  in  the  rough  state,  for  bonding  purposes,  and  ren- 
dered to  the  required  ra<lii  before  drying  operations  were 
commenced  by  the  usual  screeding  template,  at  a  cost  of 
37c.  per  sq.yd. 

Imhoff  Tanks — The  excavation  for  the  tanks  was  ac- 
complished without  timbering  of  any  description.  The 
sides  of  the  excavation  were  simply  sloped  back  and  al- 
lowed to  ca\e  in,  until  their  natural  slope  was  reached, 
i)ut  owing  to  the  treacherous  nature  of  the  ground,  a 
great  amount  of  extra  excavation  and  filling  in  had  to 
be  contended  with,  as  well  as  extra  precautious  taken  to 
prevent  accidents.  The  author  thinks  that,  had  the  site 
been  sheetpiled,  the  work  of  excavation  would  have  been 
done  quicker  and  cheaper  as  things  turned  out. 

The  modus  operandi  adopted  to  take  out  the  dirt  to  the 
net  size  of  1171/^x109  ft.,  by  12  ft.  deep  to  cellar  level, 
was  by  the  use  of  plow  and  hand  scrapers.  It  was  quite 
impossible  to  make  much  headway  by  this  means,  as  well 
<!S  extremely  costly.  The  author  installed  the  dump  wag- 
ons, permanent  way,  turntables,  etc.,  so  arranged  that 
the  dump  wagons  were  hauled  up  to  a  certain  elev.itiou 
by  means  of  steel  cable  and  steam  hoist  and  then  un- 
coupled. Tlie  full  cars  traveled  by  gravity  on  rti  Is  to 
the  sludge-bed  slopes,  where  the  surplus  earth  was  util- 
ized for  forming  the  embankments.  The  cost  of  this  ex- 
cavation varied  considerably  from  time  to  time,  as  a 
great  deal  of  water  had  to  be  contended  with,  and  the 
.spongy  nature  of  the  soil  retarded  the  quick  progress 
of  filling  the  wagons.  Taking  a  fair  average,  it  cost  about 
95c.  per  cu.yd.  to  excavate,  haul  and  dump  on  the  site 
.selected. 

The  method  adopted  for  the  drainage  of  the  works  was 
by  trenching  below  the  level  of  all  excavations  as  the 
work  progressed,  in  all  directions  and  as  found  neces- 
sary, and  leading  the  same  water  into  main  carriers  which  , 


connected  to  a  sump  at  the  lowest  point  of  the  excavated  , 
site.  The  water  was  then  taken  care  of  by  means  of  a 
6-in.  .steam-driven  centrifugal  pump,  the  excavated  trench 
for  cffiuent  pipe  line  being  the  main  outlet  to  the  marsh. 
The  excavation  for  the  tank  bottom  was  got  out  to  the 
neat  dimensions  and  trimmed  off,  but  owing  to  the  state 
of  the  soil,  after  standing  a  short  while,  with  the  action  of 
the  water  and  pumping,  the  sides  of  the  slopes  gradually 
washed  away.  In  places,  some  18  to  21  in.  of  concrete 
was  required  to  bring  the  structure  up  to  the  true  grade 
instead  of  the  neat  12  in.  excavated.  The  sump  was  ex- 
cavated to  allow  for  the  necessary  formwork.  During 
concreting,  a  hanging  box  to  the  required  sump  dinion- 
sions  was  fastened  firmly  to  the  4xf-in.  studs,  and  the 
concrete  poured  under  the  bottom  and  both  sides,  in  cue 
oi)cration,  after  the  main  -^^-in.  rods  for  the  slopes  were 
jdaccd  in  position. 

A  difliculty  encountered  in  construction  was  forming 
and  striking  the  miters.  The  plan.  Fig.  1,  shows  a  rec- 
tangular diminishing  to  a  square  sump,  but  the  author, 
for  simplicity,  made  the  small  sump  in  exact  proportion 
to  the  large  one,  which  worked  out  more  satisfactory  lo 
ail  concerned  in  the  actual  construction. 

The  wiu)le  foundation  work  had  to  be  carried  on  12-in. 
jtiles,  28  ft.  in  length.  These  were  driven  in  the  same 
nuinner  as  Ibo-ie  for  the  grit  chambers,  and  cost  to  drive 
approvimately  25c.  per  lin.ft.  Tiie  higher  jtriee  was  due 
lo  the  soft  nature  of  the  grouiul  and  the  constant  moving 
of  the  driver,  through  the  piles  being  at   Ki-ft.  centers. 
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Tlit'if  «fir  Iniir  piles  driven  t,\  S-f|.  centers  miller  eiieli 
(livisioniil  wall,  witli  two  inlrinieiliiites,  iind  two  pil««H 
under  (he  sninll  sliidj;e  siini]).  All  these  piles  wim'c  eappod 
with  Sl/o.\7'/o-in.  It>n;j-leiif  Sonlhern  pine,  halved  and 
tidweleil  at  their  intersection  over  eacii  pile  heail  to  pr<>- 
.nt  nidvcnient. 

The  tank  Itoltoni  was  constrncted  of  I  :  (!  concrete, 
iind  designed  as  a  reinforced-concrete  slah,  witli  %-in. 
inund  commercial  steel  rods,  placed  at  various  centor.s 
1  round  tlio  slopes  and  la|)ped.  Tiiese  were  supported  on 
■j-in.  steel  rvuls,  placed  every  .'!  ft.,  well  hnndecl  into  the 

increlt'  sump  and  main  tank  wnlU.  The  concrete  was 
ihen  run  and  kept  inonolithi(  as  Inr  as  jxissiijle,  and  well 
lamped  as  the  work  advanced  ujiward.  I'orniwork  was  re- 
tpiired  and  the  sheet injj  was  done  in  three  to  four  board 
.-tajies  as  the  work  advanced,  to  permit  i^ood  access  for 
consolitlation  of  the  concrete  hy  tampinfj.  Owinjj  to  tiie 
nature  of  the  iironnd  and  to  i>revent  tlie  mud,  etc.,  ad- 
hering to  the  reinforcinii  rods,  an  extra  thin  skin  of  con- 
crete was  run  tirst.  As  soon  as  this  became  sullicienlly 
hard  the  steel  was  set  in  ])ositi()n.  Hy  this  means  Die 
rods  were  not  only  kept  clean,  iiut  the  jjlacinji  of  them  was 
more  acenrately  and  permanently  accom|)lishod. 

The  tank  bottom  and  tiie  foundation  of  the  wall<  were, 
ns  far  as  local  conditions  would  allow,  constructed  mono- 
lithic. A  dovetailed  rousih  key  was  made  about  1  ft.  from 
the  bottom  of  the  wall  for  bondin<;  the  main  oaiitilever 
tank  walls,  which  were  constructed  as  soon  as  the  steel 
M'ttintr  and  framework  had  been  accomplished. 

The  foundation  to  the  tank  walls  had  to  be  designed 
to  carry  its  own  weight,  which  meant  the  same  being 
treated  as  a  reinforced-concrete  beam,  having  as  its  sup- 
jiorts  the  main  and  intermediate  grillage  pile  foundation, 
•^twl  rods  %  in.  in  diameter,  12  in.  c.  to  c,  iapped  over 
:!ie  supports,  were  placed,  and  rough  formwork  for  the 
utside  slopes  had  to  be  used  contrary  to  expectations, 
riie  tank  walls  were  designed  as  cantilever  walls,  of  suf- 
licient  strength  to  withstand  the  earth  ])ressure  when  the 
tanks  were  empty,  and  were  reinforced  with  %-in.  verti- 
I  al  steel  rods  6  in.  c.  to  c,  with  every  alternate  one  fin- 
ishing about  2  ft.  above  the  middle  third. 

The  template  rods,  %  in.  in  diameter,  were  placed  on 
the  inside  face  of  the  tank  walls,  12  in.  c.  to  c,  and  on 
the  outside  at  the  same  centers  for  a  distance  of  4  ft. 
lielow  the  ground  level,  as  the  walls  (which  are  backed 
with  earth)  below  this  depth  will  be  beyond  the  action 
iif  the  varying  temperatures  of  this  climate.  These  walls 
were  carried  up  in  6-ft.  stages  all  around  the  one  tank, 
and  an  expansion  dovetailed  key  joint  was  placed  verti- 
illy  oer  the  center  of  the  main  pile  foundations. 

Square  settings  was  the  method  adopted  for  support- 
ing the  formwork  to  all  walls.  Panels  were  built  to  the 
required  batter,  in  sets  of  three,  with  12-in.  grooved-and- 
■  iigucd  ))ine  sheeting  dressed  both  sides.  These  were  well 
-laked  with  water  just  before  the  concrete  was  placed, 
iivd  the  walls  when  stripped  presented  an  excellent  smooth 
Mirface.  while  no  damage  to  the  forms  occurred.  Dove- 
tailed keys  were  left  for  all  beams,  baffle  walls,  sludge 
aprons  and  all  internal  concrete  work,  of  sufBeient  depth 
to  insure  a  good  l)ond  and  connection  of  the  .'-einforoe- 
inent  to  the  main  %-in.  horizontal  rods  in  the  main  walls. 
The  concrete  was  prepared  in  a  concrete  mixer,  capable 
"f  turning  out  1/2  <^»-y<l-  to  the  batch,  and  placed  in  a 
well  elevated  position  to  allow  the  concrete  to  run  by 
gravity  in  wooden  chutes  to  its  respective  location. 


'I'lir  ciiiK  rele  wiis  mixed  fairly  moist  to  insure  gorxl 
tamping  and  llowing  around  the  steel  rods  as  the  work- 
proceeded,  winch  accounted  for  tiiu  excellent  hard  and 
smooth  surface  obtained  when  the  formwork  was  stripped. 
.\ll  the  rods  were  well  keyed  into  I  he  concri-te,  and  at 
iiilersectioiis  were  well  wired  with  No.  If!  gag(!  annealed 
«ire.  The  rods  were  supjiortcd  by  the  erection  of  false- 
work, if  occasion  detmuxled.  Wherever  possible,  long 
lengtliH  were  used  for  the  main  vertical  wall  rods,  and  Ijv 
these  metiiods  they  were  kept  in  llicjr  |ir<iper  position 
during  pouring  operations. 

The  cost  of  tliis  concrete,  including  mat<;rials,  setting 
steel  and  labor,  was  ajiproximately  $G..')0  jjer  cii.yd.  The 
labor  on  the  formwork  cost  an  average  of  $2.25  per  cu.yd., 
but  as  these  prices  wen'  based  on  the  first  tank,  the  re- 
mainder should  be  consideral)ly  decreased  on  the  comple- 
tion of  the  works.  'I'he  cost  of  the  lumber  is  not  in- 
cluded in  these  prices,  as  the  panels  and  setting,  with 
reasonable  care,  will  be  reused  throughout  the  whole 
works,  and  will  then,  for  accurate  prices,  have  to  be 
equally  distributed. 

The  horizontal  cast-iron  sludge  pipes  and  the  Y-cfJii- 
nections  laid  in  the  main  di\i>ional  concrete  walls  W(!re 
jointed  on  the  surface,  and  pushed  into  position,  packed 
up  with  l)lo(ks  to  the  required  grade,  and  then  supported 
from  the  forms  with  Xo.  8  gage  win;  on  Ixt-in.  cross- 
pieces.  The  j)acking  was  removed  and  the  pipes  brought 
to  true  grade  by  tiglitening  or  loosening  the  wire  as  re- 
quired. The  walls  were  then  poured  and  well  tamyjed 
with  rich  concrete,  1  :  1V2:3,  for  a  distance  of  3  ft.  (18 
in.  each  way  from  the  center  line)  around  the  pipe,  to  in- 
sure a  strong  and  water-tight  job.  The  cost  of  the  labor 
for  jointing  and  laying  these  pipes  worked  out  at  25c. 
per  lin.ft.,  without  material. 

The  vertical  and  self-supporting  cast-iron  sludge  pipe- 
were  flanged  with  turned  faces  and  bolted  together.  In 
order  to  prevent  clogging  in  the  horizontal-flange  sludge 
pipes,  connecting  the  vertical  and  main  pipes  in  Ui.^ 
wall,  instead  of  laying  them  level,  they  were  laid  at  a 
grade  of  1  in  36. 

All  the  sludge  pipes,  wherever  possible,  were  carried 
through  the  walls  into  inspection  chambers  for  inspect- 
ing, rodding  and  cleansing  purposes,  and  the  ends  were 
all  fitted  with  a  fire-hose  connection  for  flushing  from 
the  city's  water  main.  Another  excellent,  simple  and 
cheap  method  of  flushing  the  sludge  pipes,  which  require 
extra  attention  for  efficient  working,  was  accomplished 
by  connecting  the  main  sludge-discharge  pipe  v>th  a 
valve  connection  to  the  first-story  sedimentation  tank, 
which  takes  advantage  of  flushing  with  tank  sewage  under 
a  6-ft.  head. 

During  the  decomposition  of  sludge,  many  gases  avi 
given  off.  To  minimize  the  passing  of  these  gases  fron- 
the  lower  to  the  upper  compartment,  good  ventilation 
space  was  allowed  between  the  two  compartments.  The 
sludge  aprons  well  overlapped  each  other.  Ample  space 
to  prevent  clogging,  was  also  provided  in  the  sump  round 
the  bellmouth  connection,  and  in  addition  to  running 
a  perforated  lead  water-pressure  pipe  around  the  slopes. 
a  branch  was  taken  off  same  to  discharge  in  the  mouth 
of  the  bell,  to  agitate  the  caked  sludge  at  this  important 
outlet. 

Tiie  conduits  were  all  struck  to  a  given  radii  and  car- 
ried on  reinforced-concrete  brackets,  10  ft.  c.  to  c,  and 
were  so  controlled  by  gates  that  it   is  possible  t(>  feed  at 
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either  end  of  the  tank?,  thus  insuring  a  nuich  more  even 
distribution  of  sludge  before  cleansing  operations  in  all 
compartments. 

The  concrete  of  all  walls  and  floors  designed  to  with- 
stand pressure  was  l)ui]t  with  1 :  6  concrete.  The  price 
for  material  delivered  on  the  site  for  1  cu.yd.  of  concrete 
was  $4.85.  The  labor  ol  mixing  and  placing  cost  between 
80  and  90c.  per  cu.yd.  The  steel  reinforcement  in  po- 
sition cost  about  4c.  per  lb.,  including  everything. 

Sludgi-  Beds — The  sludge  beds  are  constructed  out  of 
the  surplus  earth.  The  maiden  soil  was  stripped  off 
and  the  earth  embankments  acting  as  the  main  and  di- 
viding walls  were  taken  down  to  a  solid  clay  bottom  and 
dumped  into  position  from  the  wagons,  as  describeil 
in  the  tank  excavation.  Laborers  spread  and  well  tamp«d 
this  material  to  the  required  slope  of  2  to  1  at  a  cose 
of  15c.  per  cu.yd.,  allowances  being  made  for  final  top 
dressing  of  6  in.  of  black  loam,  which  will  be  seeded  witii 
clover  and  grass  seeds  and  made  good  after  all  settle- 
ment has  taken  place. 

The  insides  of  the  beds  were  excavated  to  the  required 
elevation  and  all  the  soft  and  boggy  places  removed  and 
replaced  with  good  stiff  clay  at  a  cost  of  45c.  per  cu.yd. 
The  undordrains  will  be  laid  with  3-in.  unjointed  vitrified 
pipes  6  ft.  c.  to  c.  at  an  angle  of  90  degrees  to  the  main 
6-in.  jointed  vitrified  pipe  which  discharges  into  the  9- 
in.  temporary  effluent  pipe  joining  the  main  effluent  pipe 
in  the  manhole.  These  filters  have  a  minimum  depth 
of  12  in.  of  graded  gravel  (the  coarse  being  placed  around 
the  unjointed  pipes)  and  the  filtration  surface  being  fin- 
ished off  with  a  layer  of  fine  clean  sand. 

Under  each  discharging  outlet  a  concrete  apron  was 
placed,  so  as  to  prevent  the  damage  and  displacement  of 
the  filtration  material  in  times  of  operation.  At  the  junc- 
tion of  the  9-in.  main  effluent  pipe  and  main  carrier  from 
each  separate  bed  an  open  concrete  manhole  is  constructed 
whicli  allows  for  easy  inspection  of  the  water  from  the 
drying  beds  which  passes  directly  into  the  marsh.  The 
sludge  is  discharged  through  8-in.  cast-iron  pressure  pipes 
into  the  difEerent  cast-iron  branch  feed  pipes  to  each 
bed.  The  pipes  are  controlled  by  valves  and  the 
connection  from  the  distributing  chamber  to  the  concrete 
apron  is  by  means  of  movable  wooden  troughs. 

These  beds  were  calculated  for  sewage  on  the  combined 
system  and  the  area  was  based  on  approximately  550  sq.ft. 
per  1000  population.  The  estimated  cost  for  forming 
slopes,  seeding,  etc.,  was  50c.  per  cu.yd.;  laying  of  under- 
drains,  iMchiding  excavation  and  filling  in  with  ballast, 
20c.  i"r  liii.l't.  for  the  3-in.  and  25c.  for  the  6-in.  The  2- 
in.  gravel  cost  $2  |)er  cu.yd.,  delivered.  The  H-in.  cast-iron 
|)ipcs  delivered  on  the  site  cost  $34.50  per  ton;  specials 
$3.25  [icr  ln(i  lb.,  laid  at  25c.  per  lin.ft.  Concrete  in 
all  manholes  and  afiroiis  was  of  class  H,  luunely,  1  cement, 
3  parts  of  sand,  5  jiarts  liroken  stone,  and  was  figured 
out  at  $f)  per  cu.yd.  Tlic  sand  cost  $1.20  per  cu.yd.,  de- 
livered. 

Fll.TEU  Hkiis — After  considerable  thought  it  was  de- 
cided to  carry  out  only  part  of  the  general  scheme  for 
the  present  and  do  the  tank  construction  work  only  and 
to  leave  all  connectirms,  etc.,  for  the  final  treiil incut  of 
the  clarified  tank  eniiicnt  by  filtration  for  the  future  as 
the  effluent  will  discharge  into  a  marsh  which  connects 
with  Lake  Ontario.  The  effluent  outlet  is  a  considerable 
distance  from  the  lake  and  it  was  (oiisidfred  that  for  the 


present  the  effluent  would  l)e  sufficiently  oxidized  before 
reaching  the  lake  waters. 

In  Gexekal 

At  the  present  time,  the  works  are  well  on  the  way  to 
completion  and  will  be  rushed  so  that  the  complete  plant 
may  be  in  operation  at  an  early  date. 

The  contract  bids  from  the  plans  and  specification- 
varied  from  $160,000  to  $63,000  for  the  work  now  under 
construction.  This  variation  was  due  to  the  swampy  na- 
ture of  the  ground  and  to  the  tanks'  foundations  being 
considerably  below  the  lake  water  level.  The  work  was 
finally  let  to  the  city,  whose  tender  of  $63,000  was  ac- 
cepted and  work  commenced  in  July,  1913.  The  ground, 
nl though  being  at  times  in  bad  shape,  did  not  warrant  the 
variations  in  prices  submitted  by  the  different  contrac- 
tors in  Canada  and  in  the  States,  as  the  scheme  should 
now  work  out  with  careful  management  well  below  the  es- 
timated cost.  If  a  first-class  contractor  with  the  proper 
plant  had  handled  the  work  at  the  same  figure,  the  writer 
is  convinced  that  he  would  have  made  an  excellent  per- 
centage on  his  money  invested. 

The  author  as  engineer-in-charge  supervised  his  own 
designs  under  the  direction  of  tiie  city  engineer. 

m 
;  Testis  si(l  S(lo  ILotisis 


Several  tests  of  walls  built  of  hollow  tile  were  recently 
made  at  St.  Louis  for  the  information  of  the  city's 
Building  Department.  One  of  the  novel  purposes  of 
the  test  was  to  determine  both  numerically  and  by  com- 
parison with  a  l)rick  wall  the  lateral  resistance  of  unrein- 
forced  tile  walls  built  of  Denison  interlocking  tile. 

A  CojiPETTTivE  Test 

In  the  first  test  a  brick  wall  laid  in  lime  mortar  was 
rompared  with  a  hollow-tile  wall  laid  in  cement  mortar, 
both  walls  being  subjected  to  horizontal  pushing  or  bend- 
ing forces  of  equal  amount.  Fig.  1  shows  the  arrange- 
ment of  the  test  and  also  the  I-beam  cross-bracing  put  in 
as  a  means  of  relieving  the  brick  wall  of  bending  after  it 
had  failed,  so  that  the  test  of  the  tile  wall  could  be  con- 
tinued to  higher  load. 

The  walls  were  laid  up  early  in  April,  1914,  and  were 
tested  on  June  1,  nearly  two  months  old.  Figs.  3  and  4 
are  views  of  the  test.  Fig.  4,  in  particular,  is  interesting, 
on  account  of  the  railway-car  spring  shown  between  the 
adjacent  ends  of  the  two  jacks,  this  spring  serving  as  dy- 
namometer. Readings  of  the  amount  by  which  this  spring 
was  compressed  gave  a  measure  of  the  load  exerted  upon 
tlie  walls,  the  spring  having  been  previously  calibrateil 
at  Washington  University. 

It  is  to  be  noted  that  the  rein  forced  cuinrete-and-tile 
slab  resting  on  top  of  the  two  walls  was  not  connected 
to  them  by  any  i)()sitive  bond,  but  only  by  the  adhesion 
and  friction  of  the  bed  joint  of  mortar.  The  test  showed 
that  this  adhesion  and  friction  were  sutlicient  to  hold 
the  walls  at  tlie  top  in  such  a  way  as  to  bring  the  point 
of  maxiimim  bending  practically  at  midheight  of  the  wall. 

At  a  load  of  2500  lb.  the  brick  wall  failed;  the  hori- 
zontal mortar  joint  on  the  outside  face,  at  aiumt  half 
height,  sud(l(Mily  opened  for  its  full  length.  After  put- 
ting on  the  I-beam   frames  to  brace  the  brick  wall,  the 
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Tlic  MTlit-al  loa(i-<arnin^'  cainuily  <'!'  lili;  wall  wuh  dc- 
hrniiiu'd  liv  loading  (wo  |ainillcl  H-iii.  walls,  cucli  I  ft. 
loiijr  l,y  M  in.  Iii;,'li.  Cantili-vcr  la-ams  wen;  built  along 
llio  topH  of  llicHo  walls,  and  a  concrete!  slal»,  IGxIO  ft., 
(onstnicti'd  on  the  Ix-ams  to  carry  tlic  loadirij^.  Tested  a! 
the  aj:e  of  «'ij;lit  weeks,  u  total  loud  of 
i;(!),()()0  ('^(;,()()()  II).  |)er  sq.ft.  of  ;rross 
area  of  wall  hearinfj)  wa«  applied 
without  prodiicin;;  si;(nH  of  failure. 
'J'lie  test  had  to  he  discontinued  he- 
cause  the  structure  settled  ko  much 
as  to  rend(!r  it  unsafe  to  carry  the  test 
further.    The  niaximuiii  load,  consid- 
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tile.  However,  as  coniinon  l)rick  masonry  is  usually  laid 
up  in  lime,  while  tile  is  always  laid  in  cement,  the  test 
shows  that  the  ordinary  tile  wall  is  strontrer  than  the  or- 
dinary brick  wall. 

Wixd-Phessure  Test 

A  test  whose  arrangement  is  sketched  in   Fig.  2  wa>< 

i:,'no(l  to  repre.scnt  a  wind-pressure  test.    The  two  12-in. 

lis  7  ft.  10  in.  apart  out  to  out,  and  2IV2  ft.  higli,  were 

nected  by  two  tiers  of  floor  joist,  as  shown.    Pressure 

wa<  applied  by  a  jack  against  one  side  of  the  .structure 

n'  a  height  of  11  ft.  from  the  floor,  or  8  in.  above  the  top 

the  first-story  floor  joist.     The  pressure  of  the  jack 

-  measured  by  the  pressing  together  of  a  rectangular 

frame  5x24  in.,  each  of  whose 

long    sides    was    composed    of 

four  2l/2x2l/2-in.  steel  bar:  set 

side  by  side. 

The  test  was  made  at  the 
age  oi  7y2  weeks.  The  great- 
est pressure  attained  was  4410 
lb.  At  this  load  horizontal 
cracks  appeared  at  mortar 
joints  near  the  base,  on  the  in- 
ner face  of  the  north  wall  and 
the  outer  face  of  the  south 
wall.  The  load  of  4440  lb. 
amounts  to  143^  lb.  per  sq.ft. 
which  is  equivalent  to  about 
bo  miles  per  hour. 


Fig.  3.    View  of 
FiKsT  Test 


Fig.   4.    Jacks  and   Gage- 
Spuing,  First  Test 


(■red  uniform,  was  equal  to  about  700 
lb.  per  sq.in.  of  net  horizontal  section 
of  the  vertical  webs  of  the  tile;  but 
because  the  load  had  been  applied 
somewhat  one-sided  to  counteract  the 
commencing  .settlement,  it  is  esti- 
mated that  the  greatest  load  was  about 
i)00  lb.  per  sq.in.  of  web. 
These  tests  were  made  with  Denison  hollow  tile  (hori- 
zontal webs  and  interlocking  construction),  for  the  Lac- 
lede-Christy  Clay  Products  Co.,  the  St.  Louis  manufactur- 
ers of  this  tile.  AV.  II.  Schewe  carried  on  the  tests  for 
the  comjiany,  and  Prof.  J.  L.  Van  Ornum  directed  the 
experimental  and  measurement  work.  The  date  of  the 
tests  was  .Juno  1  and  2,  1914. 


StatiHticM  of  Fire  I.ok.mch  in  Chicago  dwellings  of  brick  and 
u{  frame  construction  have  been  collected  by  Albert  C.  Cone, 
editor  of  the  "American  Lumberman,"  and  were  presented 
before  the  building  committee  of  the  Chicago  City  Council 
recently.  These  statistics  showed  that  the  total  fire  loss  in 
dwellings  alone  is  surprisingly  small.  If  all  the  frame  dwell- 
ings in  Chicago,  90,000  in  number,  were  to  be  replaced  by 
buildings  absolutely  incombustible,  and  if  all  comb"stible 
materials  were  removed  from  their  interiors,  so  that  no  fires 
whatever  could  possibly  occur  in  these  90.000  dwellings,  the 
total  fire  loss  of  Chicago  would  be  reduced  only  3V2%.  Tho 
Cone  statistics  further  show  that  the  average  Chicago  frame 
dwelling  has  a  fire  occur  in  it  once  every  54  years,  in  which 
fire  damage  of  less  than  $100  is  done.  Clnly  once  in  275S 
years  does  a  fire  in  a  frame  dwelling  communicate  to  an 
.-idjoining  building,  and  only  once  in  4444  years  will  a  fire 
occur  that  will  totally  destroy  the  building.  Comparing  the 
total  fire  loss  on  frame  dwellings  with  their  number,  Mr. 
Cone  finds  that  if  the  City  of  Chicago  had  paid  in  full  the 
entire  loss  on  every  fire  In  frame  buildings  and  their  con- 
tents in  1913,  and  assessed  the  loss  on  each  frame  dwelling, 
the  average  assessment  would  have  been  only  $2.11.  On 
30.000  brick  dwellings  in  Chicago,  if  the  fire  loss  in  1913  had 
bfen  distributed  in  the  same  way,  the  assessment  per  dwell- 
ing would  have  been  $2.93.  Mr.  Cone's  statistics  are  worth 
the  careful  study  of  engineers  responsible  for  the  framing  of 
fire    laws   and    building   ordinances. 


I  no 


E  X  (-;  T  X  E  K  I{  T  X  (1     X  E  W  S 


Vol.  r.i,  x< 


Bv  Emile  Low* 

In  ExGixKERixcf  Xeavs,  July  o\,  1913,  p.  192,  there 
was  published  an  article  by  Xoble  E.  Whitford,  describing 
the  design  of  the  crossing  to  carry  the  Xew  York  State 
Barge  Canal  over  the  Oak  Orchard  Creek  and  Valley.  The 
crossing  consists  of  a  great  length  of  heavy  earth  and 
concrete  retaining  walls  w'ith  a  so  called  culvert  carrying 
the  canal  across  the  creek.  The  work  was  let  ^lar.  18. 
1913,  to  the  ^laryland  Dredging  &  Contracting  Co.,  of 
Baltimore.  ;Md.,  at  the  contract  price  of  $l.o6o.009.4r). 
The  article  in  question  described  in  full  the  proposed 
plans  of  the  contract,  operations  on  which  were  begun 
in  May,  1913. 

This  contract  has  been  prosecuted  with  unwonted  vigor ; 
the  amount  done  up  to  Xov.,  1914,  was  $1,008,700,  the 
contract  being  then  practically  completed.     The  largest 


3i;(  parts  gravel.  In  parts  of  the  walls,  some  5000  cu.yd. 
of  stone  from  the  old  aqueduct  was  used  as  plums.  The 
largest  quantity  of  concrete  placed  in  one  month  (April, 
1914)  was  10,600  cu.yd.,  the  average  being  about  7000 
cu.yd. 

In  ^Ir.  Wliitford's  article  mention  is  niade  of  an  "over- 
iiang,"  to  secure  width  for  a  tow  patli.  Tliis  construction 
is  well  shown  in  Figs.  1  and  2,  which  also  show  tlie  type 
of  forms  used  to  obtain  this  style  of  construction.  Im- 
mediately below  the  forms  is  the  lower  end  of  the  new 
culvert. 

Figs.  3-5  show  the  culvert  carrying  Oak  Orchard 
Creek  before  and  after  the  completion  of  the  arch  and 
retaining  wall.  As  navigation  had  to  be  maintained  dur- 
ing the  open  season,  May  15-Xov.  15,  no  work  could  be 
done  on  tearing  out  the  old  aqueduct  and  building  the 
new  until  after  the  latter  date.  It  was  not,  however, 
until  February,  1914,  that  the  north  end  of  the  old  aque- 
duct was  removed  to  the  lower  arch  and  the  south  end 
to  the  level  of  the  canal  bottom,  the  entire  removal  being 
completed  during  ilarch,  1914. 


Fr{;s.  1-2.   Tiik  Sidewalls  .vt  the  Oak  Okciiaud  Cheek  Crossing  during  and  after  Constkuctiox 


amount  of  work  was  done  during  April,  1914,  $13(j,- 
760,  and  the  average  monthly  amount  about  $80,- 
000.  The  first  work  done  was  the  excavation  for 
the  retaining  wall  north  of  the  tow-path  side  of  tlic 
old  Erie  Canal.  As  .^itated  by  ilr.  Wliitford,  the  amount 
of  retaining  wall  on  so  short  a  contract  is  rather  unusual. 
On  the  north  side  there  is  a  continuous  stretch  of  nearly 
7000  lin.ft.,  while  on  the  south  side  there  are  two 
stretches,  together  4600  ft.  long,  or  a  total  of  11.(;0() 
lin.ft.,  nearly  2'/i  miles. 

Tiie  aggregate  usi^d  for  tlie  concrete  was  a  natural  mix- 
ture of  sand  and  gravel  ])uin|)ed  from  tlie  bed  of  tlic 
Niagara  River  and  trans])ortcd  to  the  site  of  the  wo"k  in 
canal  boats  via  the  old  Eri(!  Canal,  the  Barge  Canal  at 
Mc<lina  and  also  east  and  west  iieing  merely  an  eidarge- 
metit  of  tlie  jiresent  waterway,  occupying  almost  al>soliite- 
Iv  the  old  alincinent.  Tlu;  mixture  used  was  one  cubic 
yard  of  the  natural  material  and  51/o  bags  (f  portland  ce- 
ment, lu'lng  roughly   I    piirl  cinicMt,   l-,;(  parts  sand  and 
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The  aqueduct  sidewalls  and  skewbacks  were  built  dur- 
ing April,  1914,  during  which  month  three  of  the  rein- 
forced-concrete  arch  rings  were  placed.  The  other  two 
rings,  as  also  the  sidewalls,  were  fhiished  in  May,  1914, 
just  before  the  opening  of  the  navigation  season.  To  sup- 
port the  arch  centering,  four  concrete  piers,  10  ft.  c.  to  c, 
were  built  in  the  stream,  the  entire  length  of  the  culvert 
and  paraUel  with  the  axis  of  the  same.  These  piers  were 
removed  about  tliree  months  after  the  rings  had  been 
placed. 

The  forms  used  for  the  typical  retaining  walls  are 
shown  in  Fig.  1,  the  end  pieces  of  heavy  lumber,  trape- 
zoidal in  form  and  conforming  to  the  retiuired  section. 
The  side  forms  were  of  .smaller  units  and  added  as  the 
placing  of  the  concrete  progressed.  It  is  to  be  regretted 
that  no  architectural  embellishment  Mas  added  to  the  cul- 
vert opening.  There  is  nothing  but  the  blank,  liaie  side 
wall,  jiierced  by  a  .segmental  opening. 

The  concrete  was  run  into  drop  buckets  ,it  the  mixer, 
placed  on   Hat   cars  and   haulctl   lo   tlic  site  of   (be  work 
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by  small  kHoinotives — 3-1't.  gage — and  tiu'ii  unluatk'd 
by  derricks  into  the  work.  To  provide  for  the  overflow 
of  excess  water  in  the  canal  prism,  a  spillway  or  waste 
weir  is  provided  in  the  south  wall  just  west  of  the  cul- 
vert. The  top  of  this  wall  is  at  the  elevation  adopted 
for  the  ultimate  water  level,  having  a  slight  curved  lace  to 
modify  the  fall  of  water.  This  excess  water  is  used  for 
electric  generation,  regulated  by  head  gates  in  controlling 
works. 

The  excavation,  which  exceeds  500,000  cu.yd.,  was 
mainly  done  by  two  Bucyrus  dragline  excavators  and 
t\\'o  Clarion  steam  shovels.  Some  excavation  for  the  re- 
taining walls  was  handled  by  derrick  and  hand.  The 
excavation  was  well  advanced  in  tlie  sjjring  of  191  I,  and 


Operations  of  building  concrete  bridge  abutments  and 
erecting  steel  bridge  superstructure  was  also  continued 
(luring  the  summer  of  191  I,  and  all  arc  practicallv  com- 
])leted. 

The  completion  of  contract  No.  (iT),  virtually  completes 
the  Barge  Canal  between  the  Tonawandas  and  the  Gen- 
esee river,  at  Eochester,  a  distance  of  80  miles.  The 
remaining  work  is  contract  No.  83,  at  the  Tonawandas, 
the  connection  between  Tonawanda  creek  and  Niagara 
river,  and  the  connection  of  this  creek  with  the  present 
Buffalo  level  of  the  Erie  canal.  This  section,  however,  is 
not  being  improved,  except  that  portion  at  the  western 
end,  known  as  Black  Rock  harbor,  which  was  done  by 
the  U.  S.  Goveriunent.    So  far,  the  Tonawanda-Rochester 
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Details  of  Oak  OncHARo  Creek  Culvert,  Medina,  N.  Y. 

(Reproduced   from   "Engineering  News,"  July  31,  1913,  p.  195) 


>llowing  the  opening  of  navigation  and  the  filling  of 
■  canal  prism  with  water,  late  in   May,   1914,  prism 

M-avation  was  continued  with  a  clamshell  excavator 
'on  a  floating  barge.  Excavation  was  also  made  for 
ish  walls  located  at  the  present  elevation  of  the  water 
rface. 


section  of  the  Barge  (anal  has  cost  over  $1.5,000,000: 
this  does  not  include  engineering  nor  right-of-way  or 
land  damages.  Including  the  cost  of  these  latter  items, 
contract  No.  83,  and  a  few  miscellaneous  items,  as  sheet- 
jiiling,  electric  installations,  etc.,  the  final  or  total  cost 
will  I)c  about  $19,000,000,  or  nearly  $250,000  per  mile. 


433 


E  X  G  I  X  !•:  K  R  I  X  ( i     N  1-:  \y  s 


¥lQ. 


IxsiDK  THE  Oak  Orchard  Creek  Crossixg  of  the  Xew  York  State  Barge  Canal 

(Culvert   shown   in    foreground) 


The  original  cost  of  the  Erie  canal,  commenced  July 
4,  1817  and  completed  October  25,  1835,  was  $7,143,790, 
or  a  little  less  tlian  $20,000  per  mile,  the  canal  being 
363  miles  long. 
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An  incinerator  with  a  daily  capacity  of  30  tons  of 
mixed  refuse  was  put  in  operation  by  the  city  of  Palo 
Alto,  Calif.,  on  Jan.  7,  1914.  The  incinerator  is  of. 
the  Dundon  high-temperature  type,  witli  a  single  cell,  a 
level  drying  hearth,  forced  draft,  a  conil)ustion  and  a 
supplementary  combustion  chaudicr,  a  boiler,  and  air  and 
water  iicaters.  Special  machinery  for  handling  (1) 
refuse,  (2)  dead  animals  and  (3)  ashes  and  clinkers  is  a 
feature  of  the  plant. 

Tlie  incinerator  is  housed  in  a  rein  forced-concrete 
building,  located  on  Hat  land,  at  tiie  outskirts  of  the  city, 
( lose  by  the  city  ])umping  .station.  The  incinerator  is 
constructed  of  .selected  common  brick,  lined  with  9  in.  of 
firebrick  and  covered  on  the  outside  with  No.  12  gage 
steel.  The  general  arrangement  of  the  furnace  and  its 
ucce8.H(jries  is  sh<iwii  l)y  (lie  a((i>iii|ianying  plan  and  ser- 
tion. 

The  refuse  is  diMiiargcii  rnmi  tiu'  ((illccting  wagons 
into  a  "Kangaroo  Car,"  d<'scrii»cd  later,  wiiich  lifts  it  and 
initDMiatically  .lischarges  it  on  to  the  charging  lloor. 
Here,  after  usefid  material  has  been  removed,  the  refuse 
is  thrown  down  the  charging  holes.  It  lands  on  the 
ilrying  hearth,  from  which  it  is  raked  forward  onto 
the  grate  bars.  The  |)roducts  of  cond)ustion  pass  sue 
fCSPiveiy  thiougb   the  two  combu.'.fion  cliambers,  a   ISC- 
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hp.  Babcock  &  Wilcox  boiler,  two  air  heaters,  a  water 
heater,  and  finally  to  the  4x75-ft.  No.  7  gage  steel  chim- 
ney, lined  with  brick  to  a  height  of  50  ft. 

For  forced  draft,  a  48-in.  sirocco  fan  takes  air  from  a 
purifier  pipe  over  the  feeding  hoppers,  passes  it  through 
the  air  heater  already  mentioned  and  delivers  it  beneath 
the  grates,  where  it  is  automatically  controlled  by  gates. 

Elevating  and  Conveying  Machinery 

The  land  at  the  site  being  flat,  elevating  and  convey- 
ing machinery  was  employed  to  a  larger  extent  than  is  per- 
haps customary  at  incinerators. 

Kangaroo  Gaubage  and  Refuse  Elevating  Car — 
An  electri.  ally  operated  car  receives  the  refuse  from  the 
collecting  wagons,  rims  up  an  inclined  track  and,  as  it 
reaches  the  level,  autonuitiially  dumps  its  contents  onto 
the  charging  floor.  The  body  of  the  lar  is  7  ft.  9  in.  by 
8  ft.  2  in.  in  plan  and  has  an  average  height  of  4  ft.  10 
in.  The  body  is  made  from  No.  8  steel  and  is  riveted 
to  a  steel  frame  composed  of  angles  and  gusset  plates.  At 
the  rear  end  of  the  car  are  two  sets  of  wheels,  one  1(5  in. 
and  the  other  30  in.  in  diameter.  As  the  car  is  pulled 
up  the  inclined  track  by  an  18-hp.  motor,  it  runs  on  the 
snuiller  wheels.  When  it  reaches  the  curve  at  the  top  the 
:>0-in.  wheels  engage  a  .second  set  of  rails  which  elevates 
the  rear  end  of  the  car  and  causes  it  to  dump  by  gravity. 
A  set  of  12-in.  sheaves  attached  to  the  rear  axle  of  the 
(ar  engages  a  counterweight  when  going  over  the  curve. 
When  the  car  dumps,  this  ccmnterweight  pulls  the  ear 
back  over  tlic  curve,  after  which  it  descends  by  gravity. 

Dead  .Vnim  \i,s — These  arc  luindlcd  from  a  cantilever 
boom. 

Asii  ANit  Clinkfi;  ilwni.ivi!' — Clinker  and  ashes 
are  raked  out  from  tlie  furnace  into  nuudiolcs  and  onto 
II  IC.-in.  helical  conveyor  located  bencatii  the  clinkering 
tloor.     Tlie  convevor  discbariif^  into  a  crusher,  alst)  lo- 
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cntcd    liciiciilli    tlu>    floor.      AfliT    passiiij;    lliroii^'li    tin- 
,  riisliiT  tlic  material  is  lifted  liy  a  eliaiii-aiiil-liui'ket  eon 
\or  to  a  revolving'  s(re<'n,  rrom  wliieli  the  ;,'raileil  nni' 
I  rial    drops    into    elevated    slonij;e    l)iiis,    pntvided    with 
lioppers   for   loadiii!,'   it    inln   wantons. 

OiM'.ii.\'rio\    \Mi  '1'ksts 

Tlie  anionnl  of  ret'iise  to  lie  luinied  is  so  small  llinl  tln' 
incinerator  is  o|)erated  oidv  three  days  a  week.  I'lven 
with  the  fre(|iu'nt  startiiii,'  up  thus  reciiiired  liie  eom 
biistiitle  material  in  the  refuse  has  lieen  sullicient  to  kindle 
the  tires  and  warm  up  the  hriek.  Starting'  U|i  with  oil 
poured  over  a  hed  of  refuse  does  not  work  well,  as  the 
I'  simply  runs  o\er  and  scorehes  the  surface  of  the 
iterial.  N'o  fuel  has  hecn  purchased  to  start  or  to  oji- 
I  i;ite  the  furnace. 

One  man  can  easily  take  care  of  si\  tons  of  refuse  per 
I  ft  of  eijrht  hours.     This  includes  wi'ii:hin<,'  the  refuse 
d    the   residue,    keepinjx   records,    feedinj,'   and   stokiiiji 
ilic  fui'uace  and  cieaniiiu-  the  lloors. 
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In  the  normal  oi)oration  of  the  plant  there  is  no  nuis- 
ance from  dust  or  smoke.  A  slight  dust  ri.ses  from  tiic 
(rusher  when  it  is  in  operation,  although  it  is  helieved 
that  all  joints  are  sealed  as  tightly  as  is  possihle.  Such 
>iii()kc  as  escapes  from  the  stack  is  not  ohjectionahle  and 
i-  almost  imperceptible  when  the  refuse  is  being  con- 
sumed at  a  proper  temperature. 

During  six  days  of  the  .'30-day  contract  test,  75%  tons 
'■)1,T50  lb.)  of  refuse  were  burned  in  fil  hr.     This  was 
the  rate  of  1.24  tons  per  hr.  and  821/4  tons  per  sq.ft. 
ui  grate  surface.    The  residue  totaled  17,-172  lb.,  or  11.2% 
of  the  amount  charged  into  the  furnace,  divided  as  fol- 
lows:    A.sh,  \%\  clinker,  G%  ;  cans,  11/1%. 

The  temperature  in  the  combustion  chamber  during  the 
-t  ranged  from  1000°  to  2.'iOO°  F.  and  tlie  average  boiler 
-sure  was  1  10  lb. 


.A''  already  stated,  the  imiiierator  is  being  o))('nited 
onl\  three  dayn  a  week,  h<i  figures  for  water  evaporation 
are  oidy  iipproximjite.  During  a  test  covering  a  week's 
oprration  an  average  of  II, "00  lb.  of  refus(!  was  burner! 
per  run  and  e\ap<»rafe(l  ;tr)()0  lb.  id'  wafer,  or  0..'{  lb.  of 
water  per  1  lb.  of  refuse,  after  jtressure  was  up.  .Iii^t 
before  t-acli  run  the  boiler  was  newly  filled  with  wafer  at 
SO  l-'.  '{'he  lire  was  then  started.  In  1 1/^  hr.  a  |)resHure 
of  !  to  III.  was  secured  and  the  steam  was  furne<|  into  the 
power  station  header. 

The  average  composition  of  the  refuse  as  shown  li\ 
samples  taken  on  eight  days  in  January,  .March,  April 
and  .May,  IIM  I,  compared  with  the  contract  standard,  i> 
as  follows: 

TouikIh  per  Ton  of   Ui-fuHe. 
C'omliUHtililc      .\oii-<-oinl)iiHt  Mill-      .MolHture 

Actuiil    jiverivKe lot  <:,:,:>,  ini.'! 

Coiitriict  HtiindarjI.  .  .  .  -160  .',40  1000 

Jt  will  be  seen  that  the  refu.su  is  lower  in  combustible 
matter  and  higher  in  moisture  content  than  tiie  con- 
tract standard. 

The  total  operating  cost  per  ion  of  mixed  refuse 
is  4()c.  per  ton,  compared  witli  tlie  contract  guarantee 
of  Soc.  This  co.st  includes  all  work  rrom  tlie  time  the 
refii.se  is  put  onto  the  scales  until  the  ;i,-li  and  clinker 
are  in  the  bins.  Xo  reduction  is  made  for  value  of  the 
steam  delivered  to  the  jjower  plant  nor  for  the  ash  and 
clinker. 

The  cost  of  installing  and  housing  the  incinerator  can- 
not be  readily  determined  as  the  building  also  covers  the 
city  pumping  and  light  plants,  but  the  cost  of  the  incin- 
erator it.self,  including  the  stack  and  other  acces.sories. 
was  a])proximately  $18,000. 

The  plant  was  built  under  the  direction  of  the  Board 
of  Public  Works  of  Palo  Alto,  with  John  F.  Byxbee,  Jr., 
as  city  engineer,  by  and  after  the  design  of  the  Uni- 
versal Engineering  Co.,  of  San  Francisco,  Calif. 


In  the  Tube  Milln  used  in  grinding-  cement  at  the  Arrow- 
rock  Dam  of  the  U.  S.  Keclamation  Service,  angular  blocks  of 
basaltic  rock  are  being  used  instead  of  imported  Danish 
pebbles.  These  blocks  of  basaltic  rock  are  collected  alonf; 
the  line  of  the  Arrowrock  Railroad  and  cost  delivered  at  the 
mill  only  $1.50  to  $2  per  ton,  whereas  the  imported  Danish 
pebbles  cost  over  $26  a  ton.  It  is  stated  that  the  basaltic 
I«ebbles  have  less  breakage,  wear  longer  and  i)rove  more  ef- 
fective than  the  Danish  pebbles  previously  used.  The  corn- 
ers and  edges  of  the  rough  basaltic  blocks  wear  off  quickly 
and  the  blocks  assume  a  smooth  ellipsoidal  shape  after 
running  in  the  mill  from  12  to  IS  hours.  The  difficulty  in 
obtaining  the  usual  supply  of  foreign  pebbles  for  tube  mills 
has  compelled  the  use  of  local  stones  in  many  other  places 
with   varying   degrees   of  success. 

PireH  Due  to  Locomotive  Sparks  are  a  common  source  of 
trouble  to  the  railways,  and  it  is  often  a  question  as  to  how 
far  the  locomotive  or  the  railway  is  really  responsible.  Some 
e.xtensive  tests  as  to  the  travel  and  effect  of  sparks  were 
described  at  the  annual  meeting  of  the  Indian:i  Engineering 
Society  by  Prof.  L.  W.  Wallace,  of  Purdue  University.  Rows 
of  pans  were  placed  on  the  ground  at  various  distances  from 
the  track,  to  catch  the  sparks;  and  cotton-wool,  dry  grass, 
etc.,  were  used  to  determine  the  effect  of  sparks  at  different 
temperatures.  The  conclusions  were  that  the  greatest  danger 
from  locomotive  sparks  is  within  50  ft.  of  the  track;  65  to 
TO^r  of  the  total  weight  of  sparks  was  caught  within  45  ft., 
and  80  to  85%  within  65  of  the  center  of  track.  Of  sparks 
hot  enough  to  stick  to  paraffin  83%  were  caught  within  45 
ft.  and  96%  within  C3  ft.  of  the  track.  The  temperature  of 
sparks  reaching  the  ground  is  low.  and  not  likely  to  be  over 
1200  to  1.300°  F.  This  may  be  enough  to  set  fire  'o  cotton 
wool,  but  higher  temperatures  are  needed  <'or  dry  grass  and 
excelsior.  The  fire-carrying  property  of  the  sparks  increases 
with  their  size;  the  largest  caught  was  less  than  A -in. 
diameter,  while  a   vast  majority   were   smaller  than   pin   heads. 
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^'^YXOPSIS — Tlie  new  reinforced-concrete  high- 
way bridge  over  the  Saskatchewan  Fiver  at  Sasha- 
toon.  Can.,  consists  of  nine  arches,  including  four 
of  130  ft.  span,  which  are  said  to  be  the  largest 
arch  Sf/ans  in  Canada.  Each  span  has  two  arch 
ribs,  with  spandrel  walls  and  columns,  and  the 
sidewalks  are  carried  bij  cantilevers.  The  bridge  (.v 
on  n,  grade  of  2.SS%.  An  unusual  factor  in  the 
design  is  the  provision  for  a  range  of  lJiO°  in  tem- 
perature. A  special  feature  of  the  construction  was 
the  use  of  the  pneumatic  si/stem  of  placing  and  de- 
livering the  concrete,  with  a  ma.iimum  length  of 
1000  ft.  for  the  deliverg  pipe. 

Saskatoon  is  a  growing  city  of  30,000  population,  in  the 
central  portion  of  the  province  of  Saskatchewan,  Can., 
The  Saskatchewan  River  is  crossed  bv  one  hiffhwav  bridge. 


lanie  one  of  type  rather  tiian  cost.  A  steel  bridge  with 
tloor  at  so  heavy  a  grade  presented  difficulties,  and  a 
concrete  bridge  was  cho.sen  because  of  better  appearance 
and  as  best  .suiting  the  requirements. 

The  total  length  of  the  bridge  and  the  retaining  walls 
in  its  approaches  is  14!H)  ft.  It  consists  of  one  span  each 
of  -2.-)  ft.,  66  ft.,  d-i  ft.,  103  ft.,  and  136  ft. ;  four  spans  of 
ir)0-ft.,  and  one  irregular  end  arch  span  of  91  ft.,  having 
its  abutment  end  some  40  ft.  above  its  springing  on  the 
pier.  The  150-ft.  arches  are  notable  as  being  longer  in 
s]>an  than  any  of  tiie  same  kind  in  Canada.  The  bridge 
is  on  a  grade  of  2.88%  rising  to  the  east.  The  total  width 
of  floor  is  65  ft.,  including  two  8-^t.  sidewalks  on  canti- 
lever brackets.  Provision  is  made  for  a  double-track 
slreet-car  line  between  two  li-it.  roadways.  The  spans 
consist  of  two  arch  rings  16  ft.  wide,  15  ft.  apart.  The 
floor  system  is  supported  by  spandrel  walls  and  columns, 
and  is  made  up  of  beams  and  girders. 


Flu.  1.  Reixiouced-Coxckkte  Highway  Bi;idg];  ArKOs.s  the  Saskatchewan  Rivep.  at  Saskatoox,  Sask.,  Caxada 

(The  upper  view  is  a  general  elevation  of  the  work  on  Nov.  2,  1914,  with  the  piers  and  arch  rings  completed.  The 
lower  view  .shows  more  detail  of  the  design  and  construction.  The  trestle  laid  above  the  floor  level  carries  the  S-in.  pipe 
through    which    concrete    was    delivered    by    the    pneumatic  process. 


built  ill  190?  (when  tiie  population  was  1200).  It  has 
a  floor  width  of  20  ft,  besides  one  sidewalk  carried  on 
brackets.  This  l)ridge  is  inade(|uate  to  handle  tlie  lieavy 
traffic  and  a  much  wider  structure  is  nece-s.-^ary. 

At  a  conference  of  tlie  city  oflicials  and  the  Board  of 
Highway  Commi.ssioners  of  the  province,  in  June,  1912. 
i;  site  for  a  new  l)ridge  was  selected.  'I'liis  site  offered 
various  difficulties  from  an  eiigiiieeriiig  standpoint.  The 
elevation  of  the  far  side  is  some  .'iO  ft.  higher  than  the  city 
side,  and  as  the  bridge  cros.-^es  from  a  city  ])ark  to  the 
Provincial  I'liiversity  grounds,  the  icstlietic  treatnieiit 
demanded  (iircful  consideration.  The  river  is  about  1100 
fl.  wide  flu  ring  high  water. 

The  FJoard  of  Highway  Commi.ssioners  designed  bridges 
of  two  ty[)eH:  one  having  n  steel  superstructure  on  con- 
crete ]»iers,  and  the  other  consisting  of  a  .series  of  rein- 
forced-concrete  arches.  The  esliiiiateil  cost  of  the  two 
ty[>eH  varied  by  only  about  $6000,  and   the  i|ui-stion   be- 


By  agreement  the  Board  of  Highway  Commissioners 
was  to  carry  out  the  work,  the  city  paying  33%  of  the  cost, 
and  the  city  engineer  being  given  opportunity  to  inspect 
(he  work  and  materials.  Bids  were  opened  July  15,  1913, 
and  the  contract  was  let  to  R.  J.  Lecky  &  Co.,  of  Regina, 
as  the  lowest  bidder.  The  price  for  the  estimated  ([uanti- 
(ies  was  $210,000.  The  cement  and  reinforcing  steel  are 
supplicnl  by  the  Board,  and  bring  the  total  cost  to  about 
$100,000. 

The  work  was  coiumenied  .\ug.  27,  1913,  and  continued 
through  the  fall  and  winter.  In  April,  1!>1  1,  all  the  piers 
(exce|<t  two  river  piers)  were  comi>leted.  The  abutments 
and  retaining  walls  (west  side)  were  also  done.  Con- 
crete for  all  except  two  piers  was  carried  only  to  8  ft. 
below  the  springing  lino.  (Considerable  troulde  was  ex- 
perienced with  the  third  pier  from  the  east  end,  and  it 
was  left  with  excavation  only  partly  completed.  For  the 
liver  picM's  the  cotTcr-dams  consisted  of  a  doulili>  row  of 
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Wukflit'ld  slici'l  pilinj,'  s('|tiiniti«(l  liy  a  pinldlcdihiy  wiill. 
A  siiij^'lc  riiw  proved  iiitidciiiiatc,  and  was  llic  cause  of  tin- 
troiilili-  III  the  tliird  pier.  TIuh  pier  was  atleiiipted 
Hfiaiii  ill  Aiij^'ust,  iisiiijj  a  doul)le  row  of  sheet  piling,',  ami 
was  sueeessfnlly  inrried  to  eompletioii. 

Tlie  lirst  l\Mi!irel\es  were  |ioiired  in  .lime,  and  the  lliii'd 
ii:  Aiiirii'^l-     I'he  last  arch  was  poured  Nov.  l.'l.    The  coni- 
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FoUN'DA'MOSK 
The  Milisod  IS  a  very  hard  hliie  I'hiy,  aliuo-t  a  shale.  A- 
the  e\ca\ali()iis  reaclied  the  re()iiired  depth,  lest  lioleH  were 
liored  some  IH  ft.  fiirllier  and  these  iii<licuU;d  hlue  clay 
of  the  same  ^'enera!  type.  For  loadiiiff  lents  a  frame  whh 
ii.-ed  haviii;,'  a  hearin;;  surface  a  foot  s(|iiare.  Hiipporliiif^ 
a    platform    upon    which    known    W('i;.dils    were    applied. 

Jit  o»AM,(/r~'- 


ISM'lhM 
M'Sfon 


ISO  Span  aO'Span 


ISO'Span  9*'3pan 


l'"l(i.    'I.      (ii:Ni;i!\l,    Kl.KVATION    OK   TIIK    S.VSK.XTCIIKWAN     IJlVKI!    I'lMDCK  AT  SASKATOON',   ('\N\I)A 
(Null'    the    Hi-Kiiii'Mlal    arch    at    llu-    ritihi.) 

pletion  (d"  the  arch  rings  ends  the  season's  work.    The  lloor      I?eadiiigs    for   elevation    were    taken,    extending   over   4S 


>vstein  will  not  he  built  this  winter.  Fig.  1  shows  the 
(oudition  of  the  work  in  Novemher,  1!)1  1.  Fig.  'I  is  a 
general  elevation,  and  Fig.  .'5  shows  the  structural  design. 

LoADlMi 

The  loading  for  the  tloor  is  as  follows:  (1)  On  I'ach 
track  a  concentrated  load  of  lOO-ton  douhle-lruck  lais 
having  a  wheel  spacing  of  a,  1.5  and  5  ft.,  with  Ti'/a  tons 
per  wheel ;  (2)  on  the  remainder  of  the  roadway  a  concen- 
trated load  of  a  '^S-ton  traction  engine  with  wheels  8  ft. 
c.  to  c.  and  10  ft.  between  axles,  ()(>%  of  weight  on  rear 
wheels  (."?•'  in.  wide)  ;  (3)  on  the  sidewalks  a  uiiirorm 
load  of  loO  11).  per  sq.ft. 

The  loading  for  the  arch  rings  includes  a  uniform 
load  of  200  lb.  per  sq.ft.  for  the  central  17  ft.  of  the 
bridge,  150  lb.  for  the  remainder  of  the  roadway  and  150 
lb.  for  the  sidew-alks. 

The  maximum  allowable  stresses  are  as  follows:  Con- 
(.rete,  600  lb.  per  .^ipin.  for  compression  and  .50  lb.  for 
shear;  steel,  13.000  lb.  for  tension  and  the  compression 
to  be  not  more  than  1.5  times  that  of  the  concrete.     In 


hours.      The   experiments   showed    that    the    foundations 
Would  .safely  carry  more  lluin  the  niaximum  loading. 

it  was  originally  intemlcd  lo  phicc;  pre-molded  concrete 
piles  under  the  abutments  and  slioi-i;  piers,  but  it  was 
found  that  the  subsoil  was  .so  hard  tliat  the.se  piles  could 
not  be  driven,  nor  were  (hey  necessary.  Wood  piles  were 
u.-eil  under  retaining  walls  in  approaches,  and  in  part  of 
the  east  aliutnicnt. 

Alien  Dksujn- 

The  arch  rings  were  figured  by  the  analytical  method 
given  by  Turiieaure  &  Maurcr.  The  exceedingly  high  tcm- 
|)erature  variation  assumed  ( — 50°  to  -|-no°  F.)  added 
greatly  to  the  difficulties  of  design,  and  in  some  cases  the 
temperature  stresses  were  greater  than  all  other  stresse- 
combined.  Considerable  time  and  distraction  were  saved 
the  computer  by  ruling  the  tables  required  in  the  calcu- 
lations on  tracing  linen  and  using  whiteprints  made  from 
them. 

The  grades  to  the  floor  system  made  all  the  arches  dif- 
ferent in  rise,  and  separate  designs  had  to  be  made  for 


tl-.e  calculation  of  temperature  stresses  the  assumed  range     each  of  the  ten  arches.     The  large  number  of  arches  to 
was  from  — 50°  to  +90°  F.  be  figured  gave  excellent  practice  to  the  computers,  and 

the   complete   calculations   for   a   trial 
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crown  of  each  arch 


W^S^  S^5r 


Section  through  Pier 


Springing  Line 


Section  at 
Crown  o-f  Arch 


Fk;.  .!.  Details  of  SASK-ixciiEWAN 

HiVKii  RitiDOE  AT  .Saskatoon. 

Caxada 


design  were  done  in  as 
five  hours. 


short  a  time  as 


FbrtLorg.         ftart 
Section     Eleva  +  ion 
tiiroigh  Cmter 


CoXCRETIXf! 

For  the  first  arches  the  concrete  was 
mi.xed  in  a  batch  mixer  and  handled 
by  an  elevator  tower.  Since  August 
the  concrete  has  been  placed  by  a  pneu- 
matic concrete  mixer,  situated  on  the 
high  east  bank.  This  method  (on  the 
McMidiael  system)  was  adopted  as  be- 
ing more  economical.  The  apparatus 
is  owned  by  the  Pneumatic  Concrete 
Placing  Co.,  of  Montreal,  and  was 
rented  on  a  royalty  payment  per  cubic 
yard  of  concrete  deposited. 

The  mixer  was  of  %-yd.  capacity. 
The  number  of  batches  per  hour  varied 
W'ith  the  distance  to  point  of  deliv- 
ery, being  about  50  and  ,35  for  dis- 
tances of  375  and  1000  ft.,  respective- 
ly. A  typical  day's  work  was  500 
eu.yd.  in  17  hours.  The  air  pressure 
was  110  lb.  at  the  receiver.  The  de- 
livery pipe  was  S  in.  diameter,  with  a 
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maximum  length  of  lOUU  I't.  Tliis  pipe  was  laid  along  a 
trestle  built  above  the  centering  at  about  the  level  of  the 
tioor,  as  shown  in  Fig.  1.  It  endecT  in  a  discharge  box 
from  which  troughs  were  laid  to  the  point  of  deposit. 

lu  regard  to  the  winter  work,  this  was  confined  largely 
to  placing  coffer-dams  and  excavation.  No  concrete  was 
poured  in  the  cold  months  of  January  and  February. 
One  pier  was  poured  in  December,  with  temperatures 
ranging  from  50  to  40°  F.  Two  piers  were  poured  in 
March,  with  temperatures  from  15  to  48°  F.  For  all  this 
winter  concreting  the  water  was  heated  with  a  jet  from 
a  boiler.  Another  steam  jet  was  used  to  heat  the  gravel 
when  the  temperature  made  this  necessary. 

The  mixer  was  placed  close  to  the  work,  and  the  mL\ 
was  deposited  either  by  an  elevator  and  chutes  or  by 
wheelbarrows.  Freshly  laid  concrete  was  covered  with 
canvas  for  a  few  days.  All  concrete  laid  last  winter  has 
been  entirely  satisfactory. 

A  pit-run  gravel  was  used  for  the  piers,  and  a  coarser 
washed  gravel  was  added  to  this  for  the  arches.  The 
specifications  provided  for  concrete  of  the  following  pro- 
portions, measured  by  volume,  loose:  (1)  Arch  rings, 
columns,  girders  and  concrete  deposited  under  water, 
1:2:4  (stone)  or  1 :  5  of  sand  and  gravel  combined ;  (2) 
abutments,  piere,  walls,  aprons,  etc.,  1:3:5  or  1 :  T ;  (3) 
for  the  outer  4  in.  of  ice  breakers  on  piers,  1:2:2  (stone). 
The  concrete  was  spaded  in  the  forms  to  flush  the  cement 
to  the  faces.  After  the  removal  of  the  fomis,  all  surface 
cavities  were  pointed  ijy  filling  with  "dry  mortar  from 
which  the  surface  film  of  cement  must  be  removed  be- 
fore it  sets." 

Exposed  surfaces  of  piers  and  arch  rings  were  rubbed 
with  carborundum  brick  to  remove  irregularities.  The 
remaininu  exposed  sufaces  had  the  film  of  cement  re- 
moved with  stiff  wire  brushes  and  clean  water.  No  cement 
wa  "'i  was  permitted.  Plastering  was  permitted  only  on 
surfaces  to  be  covered  or  backed  with  earth  filling. 

ExciiNKKiis.  Etc. 

The  bridge  was  designed  by  the  engineering  staff  of 
the  bridge  branch  of  the  Board  of  Highway  Commis- 
sioners of  Saskatchewan;  A.  P.  Linton,  Assistant  Chief 
Engineer  (at  Regina,  Sask.)  ;  Daniel  B.  Luten,  of  In- 
dianajK^lis,  Ind.,  acted  in  an  advisory  capacity.  A.  J. 
McPherson  was  Chairman  of  the  Board  until  January. 
1014,  when  he  resigned  and  was  succeeded  by  F.  J.  Robin- 
son. Fred  Saynor  is  Resident  Engineer  for  the  Board.  R. 
J.  Lecky  is  General  Maiuiger  for  R.  J.  Lecky  &  Co.,  the 
contractors,  and  L.  O.  Beam  is  Superintendent  of  Con- 
struction. Geo.  T.  Clark  and  G.  D.  Arciiibald  have  been 
successively  City  Engineers  of  Saskatoon  during  the  con- 
struction of  the  bridge.  For  information  and  drawings 
we  are  indebted  to  Mr.  Lintun. 


Britislb  S\.ailwct9^  Accndlem^ts 

By   11.  Wavnai!  Wilson* 

The  past  year  has  been  a  ri'markal)le  one  for  British 
railways,  espei  iaily  since  the  Kuropcan  War  broke  out  at 
the  end  of  July.  Fjarge  bodies  of  troops  and  a  vast 
amount  of  supplies  have  had  to  l)e  conveyed  with  all  the 
expedition  possible,  so  the  work  has  had  t"  be  done  at  high 


pressure.  About  10%  of  the  railway  employees  have 
joined  the  Navy  or  Army,  but  only  a  small  proportion 
of  these  were  engaged  in  train  service,  as  the  Government 
recognized  that  a  depletion  of  the  operating  staff  might 
imperil  the  working  of  the  railways  at  a  critical  moment. 

Notwithstanding  the  unusual  demands  on  the  railways, 
not  a  single  passenger  has  been  k^.led  in  a  tram  accident 
since  the  war  broke  out.  Equally  reuiarkable  is  *he  record 
of  the  whole  of  the  year  1914.  Six  passengers  lost  their 
lives  in  train  accidents,  but  five  of  these  were  drowned 
in  an  unprecedented  flood.  This,  however,  is  not  so 
good  as  the  years  1901  and  1908  as  they  had  a  perfectly 
clean  sheet,  and  in  1909  there  was  onlv  one  passenger 
killed. 

We,  in  England,  are  rather  proud  of  our  railway- 
accident  record  and  that  we  have  good  reason  may  be 
judged  from  the  following  figures  compiled  from  the 
Board  of  Trade  returns. 


Tear 
1904    .... 

Number 
of  Fatal 

Train 
Accidents 

3 

Number  of 
Pass.  Train 
Collisions 

S3 

66 

77 
118* 
121 

in 

8S 

S7 

90 

109 

Number  of 
Pass.  Train 
Derailments 

54 
55 
75 
106 
94 
78 
61 
73 
63 
,     73 

Number  of 
Knsine 
Miles 
Run   to  One 
Collision  or 
Derailment 

1905    .... 

4 

1906    

5 

1907    

6 

1,912,000 

1908     .  .  .  . 

Nil 

1.969.000 

1909    .  .  .  . 

1 

2.140,000 

1910    

4 

2.840,000 

1911    

3 

2,804.000 

1912    .... 

4 

2,696.000 

1913    

7 

2.392,000 

•96   HurUiiuhni 


\V  ,    i;nu-l:ill. 


•The  increase  in  the  number  of  collisions  and  derailments 
in  1907  and  afterward,  as  compared  with  previous  years,  was 
due  to  a  change  made  in  the  system  of  reporting.  For  this 
reason  the  proportions  as  to  engine  mileage  for  years  1904- 
5-6  are  not  given. 

In  this  connection  it  may  be  remarked  that  on  Dec.  18 
five  short  papers  on  cab-signals  were  read  and  discussed 
at  the  Institution  of  Mechanical  Engineers,  London.  The 
writer  took  part  in  the  discussion  and  .said  that  he  was  in 
favor  of  cab-signals,  because  it  would  assist  engineers 
in  the  performance  of  their  arduous  duties ;  but  he  thought 
it  only  right  to  point  out  that  of  the  accidents  reported 
upon  by  the  Board  of  Trade  in  the  five  years,  1899  to 
1903,  inclusive,  47  were  classed  as  being  due  to  engineers 
over-running  signals,  while  ten  years  later — in  the  five 
years  1909  to  1913 — there  were  only  24  such  cases,  a  re- 
duction of  practically  50%. 

It  must  be  regretfully  added  that  the  excellent  record 
of  1914  was  spoiled  on  the  first  day  of  1915  when  ten 
passengers  were  killed  in  a  collision,  due,  it  is  to  be  feared, 
to  an  engineer  ignoring  his  signals. 


.\  KInt  LoDK-Spnn  f'onrrete  .\rch — .\  very  flat  concrete  arch 
of  lonvr  span  was  built  during  the  past  year  over  the  Aare 
Kiver  at  Oltcn,  Switzei  hind.  Its  span  is  269  ft.  (82  m.)  and 
its  rise  30.4  ft.  (9.27  m.),  Kiving  a  ratio  of  span  to  rise  of  8.8. 
The  bridge  is  relatlvfly  narrow,  beins  only  26  ft.  wide  be- 
tween railings.  The  16-tt.  roadway  is  desisned  for  77  lb.  per 
8(1. ft.  and  a  wuRon  of  13  tons  weight,  while  the  sidewalks  are 
figured   for  110  lb.   per  sii.ft. 

The  arch  is  three-hinged.  Its  curve  was  laid  out  to  follow 
the  pressure  line.  The  width  of  barrel  Is  19.7  ft.:  the  rluK 
thicknoas  in  fi2-ln.  inaxlinuni  (at  ijuarter  points).  4S-ln.  inlnl- 
iiuiin  (at  crown),  and  52  in.  at  skewbacks.  The  maximum 
stress  ill  the  concrete  Is  8on\cwhat  below  700  lb.  per  sq.ln. 
The  roadway,  a  6-ln.  slab.  Is  carried  by  four  strluKPrs  sup- 
ported directly  on  columns  restluR  on  the  arch.  The  slab 
cnntllevors  out  beyond  the  outer  lino  of  strlnKors  to  form  the 
sidewalks.  lOxpanslon  Joints  In  the  ri>adway  are  provided  over 
the  sprlriKiiiK  line  ami  at  the  ixdnt  where  the  roadway  inerBes 
with  the  iirch  barrel.  I..oad  tests  under  ii  16-ton  steam  roller 
KHve  detlections  of  Vi  In.  (Schwelnerlache  HauzeitunK.  Jan. 
J.    I'.ll.M. 


\laivli    I.    ll'IT) 
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PIbilippine  Islands* 

All  overflow  sfclion  of  roadway,  to  olivialc  the  iiocoh- 
ity  of  hiiilfliiiij  cxiossivcly  loii;;  l)ri(lgcs.  lias  Immmi  iiitro- 
\\uvd  into  l)ii:lnvay  i'!i<,'iiicfrin«r  in  tin-  riiilii>|iini'  Islands. 
riic  i'liilippinc  rivers  and  streams  under  ordinary  cir- 
iinistaneos  are  not  very  forniidalile,  hut  in  ii-rtain  seasons 
"I  the  year,  during  and  after  the  torrential  rainstorms, 
ihey  retiuire  quite  eonsiderahle  waterways.  One  way 
the  pnihlem  has  heen  met  is  hy  means  of  eollapsihle  trestle 
liridjres.  as  descriiied  in  K.N'CUNEEUINO  Nkws,  of  Apr. 
;';l.  liU-l. 

In  the  case  of  the  (lilliert  hridire  at  the  uurthcrn  ter- 
ininus  of  the  Manila-Xortli  road,  over  the  Laoa;:  i{iver. 
the  southern  approacli  to  the  lirid^re  has  heen  huilt 
111  the  form  of  an  overflow  roadway,  wliich  extends  from 
the  higii-water  hank  to  the  foot  of  the  trestle  approach 
ID  the  7-span  steel  truss  hridge.  The  truss  liridfro  is  1120 
I.  long,  tiie  trestle  ;?2  1  ft.,  and  the  overflow  road  1675 
t..  so  that  the  full  width  of  the  waterway  is  ;ni!)  ft. 

The  "spillway,"  or  overflow  section,  extends  from  the 
trestle  ai>i>roach  to  the  San  Nicolas  shore,  a  distance  of 
."ilO  m.  An  embankment  was  huilt  to  a  level  grade  and 
with  slo]>es  of  1  on  1  and  1  on  5  for  the  upstream  and 
downstream  .sides,  respectively,  and  thoroughly  rolled. 
Ii  Clay  was  mixed  with  thousand  to  give  it  hiiiding  power. 
f  This  subgrade  was  surfaced  with  asphalted  gravel,  and 
l)oth  slopes  were  protected  by  10-cm.  layers  of  concrete, 
reinforced  with  barl)ed  wire.  A  section  of  40  lin.m., 
located  in  a  depression  near  the  trestle  approach,  was 
washed  out  on  Aug.  21,  1914,  by  a  moderate  flood.  Ap- 
liarently  the  failure  was  due  to  excessive  percolation 
tlirough  the  sand  and  grave!  stratum  upon  which  the  em- 
liankment  was  built.  It  is  possible  that  the  concrete  pro- 
[  tection  on  the  upstream  slope  may  have  to  be  carried 
dow^n,  as  a  kind  of  core  wall,  to  the  blue  clay  which  under- 
lies the  gravel.  The  spillway  was  constructed  as  an  ex- 
periment, which  was  justified  by  its  low  cost,  $17.50  per 
lin.m.  If  it  proves  successful,  there  are  a  number  of  other 
lowland  rivers  in  the  Philippines  to  which  this  method 
■'(  treatment  may  be  applied  with  economy. 

Fifolblesirast 

California  is  such  an  enormously  large  state  in  point 
■(  area  that  its  state  highway  problems  are  in  many  in- 
stances different  from  those  of  the  other  states,  whose 
road-building   activity   has   been   equally   marked.     The 
hief  problem  was  to  spend  the  $18,000,000  state  road 
md  to  most  benefit  the  state  as  a  wdiole. 
The  primary  demand  was  for  trunk  line  construction  ; 
'r  two  roughly  ])arallel  lines,  one  through  the  coast  coun- 
ics  and  the  other  tlirough  the  great  interior  valleys,  the 
Sacramento  and  the  San  Joaquin,  serving  county  .seats 
iind  connecting  centers  of  population  by  the  most  direct 
and  practical   routes.     In   the  skeleton   system  of  high- 
ways outlined,  the.se  constitute  the  backbone. 

The  secondarv  demand  was  for  lateral  road  construc- 


*W.   F.   Root,  District  Engineer,   in   the  October  "Quarterly 
Bulletin"  of  the  Philippine  Bureau  of  Public  Works. 

tFrom  the  "California  Highway  Bulletin,"  January.  1!)15. 


Iinii;    to   connect    With    the    In  'liway    iIiokc   county   HCats 
which  arc  not  directly  Hcrved  by  eitlnT  trunk   line. 

The  trunk  lines  will  constitute  the  great  arterii-K  of 
road  traflic  info  which  will  flow  flic;  local  trallic  of  every 
Hi'ctioii,  as  well  as  the  fhroiigli  trallic  of  the  entire  Pacific 
couHt.  The  lateral  roa<ls,  by  location  ami  f)iirpoH(!,  iiri' 
feeders  only  for  the  trunk  lines.  In  imporfance,  use, 
and  logical  He(|iience  they  constitute  the  subordinate  part 
of  the  highway  scheme. 

'I'he  coast  trunk  line  nerves  nil  nf  the  county  seats  of 
the  coast  counties;  the  trunk  line  through  the  valleys 
•serves  all  of  the  county  seats  of  flic  valley  counties,  prac 
ticnlly  speaking.  The  proidciii  of  iati  ral  roads  is  a  prol) 
lem  hy  itself,  in  a  locfitioii  by  il-clf.  It  is  the  problci  i 
of  tying  the  eastern  tiir  of  counties,  the  mountain  coun 
ties,  to  the  valley  triiiik  line.  It  consists  almost  en- 
tirely of  mountain  roads  through  sections  largely  un- 
developed and  sparsely  settled,  and  connecting  centers  of 
jiopniation — county  scats — of  no  great  numerical  impor- 
tance. 

Tlic  liighway  commissicjii  jiiul  its  engineers  in  charge 
of  each  division  have  finished  traveling  2000  miles  hy 
automobile,  through  these  mountain  counties,  studying 
their  location,  needs  and  desires  at  first  hand.  These 
county  seats,  for  the  most  part,  lie  to  the  east  of  the 
Sierras.  Their  connecting  roads  to  the  vallev  cross  ele- 
vations of  from  4500  to  7500  ft.,  and  are  now  snow 
blocked  for  months.  The  problem  is  to  build  latcals  to 
these  jioints  whicli  will  utilize  the  loTcst  passes  through 
the  mountains  and  be  useable  tlirougli  the  winter  months. 


\ecoM«!iry  UiiiilitioH  lu  aii  Engineer — -It  has  always  seemed 
to  me  that  the  nature  of  an  engineer's  \vo!l<  encouraged,  if, 
indeed,  it  did  not  compel,  mental  honesty,  and  an  attitude  of 
mind  toward  truth  naturally  leading  to  the  highest  standards 
in  applied  morals.     Nature's  laws  are  mercilessly  unalterable 

Closely  associated  with  honesty  in  the  makeup  of  an  engi- 
neer is  thoioughness.  He  must  possess  a  power  of  analysis 
and  a  sort  of  genius  for  details.  Building,  as  he  does,  for 
posterity,  his  structures  to  be  tested  by  time,  he  must  be  care- 
ful, patient  and  thoroughgoing  in  the  preparation  of  his 
plans. 

Honesty  and  thoroughness  are  bound  to  produce  self-re- 
liance and  a  certain  degree  of  boldness.  But  for  such  spirit 
of  daring,  Niagara  had  never  seen  a  railroad  suspension 
bridge,  and  none  of  the  romances  of  engineering  had  been 
written. 

This  quality  of  boldness  is  close  kin  to  another  which  char- 
acterizes the  ideal  engineer — initiative.  Without  it  how  few 
of  his  mighty  works  would  have  been  wrought!  While  in 
no  .sense  disregarding  the  lessons  taught  by  experience,  he 
will  not  be  bound  and  fettered  by  the  past,  but  will  see  oM 
facts  in  new  relations. 

This  is  but  another  way  of  saying  that  the  engineer  must 
be  a  man  of  vision.  He  must  have  an  eye  for  things  in- 
visible to  most  other  men.  How  have  thp  theories  of  so  calle  1 
cranks  led  to  discoveries  of  untold  benefit  to  mankind  and 
applications  of  incalculable  practical  value? 

Then,  too,  the  engineer  of  the  best  type  must  be  a  man  of 
faith.  He  must  believe  th.it  the  things  which  he  does  arc 
really  worth  doing.  He  must  be  conscious  of  .such  law  an<I 
order  in   nature   as  guarantee   the   stability   of  his   structures 

It  goes  without  saying  that  an  engineer  must  have  that 
comparatively  rare  gift  called  judgment.  It  is  needed  to  regu- 
late and  control  in  all  things  lest  honesty  in  dealing  with 
men  lead  to  unnecessarily  brutal  bluntness  and  a  tactless  way 
of  telling  truth;  lest  thoroughness  in  matters  relatively  unim- 
portant be  carried  to  such  an  extreme  as  to  result  in  ex- 
travagant waste  of  time  and  a  failure  to  economize  effoit 
and  conserve   force. 

These  seven — honesty,  thoroughness,  boldness,  initiative, 
vision,  faith,  judgment — are  as  necessary  in  the  evolution  of 
an  engineer  as  are  the  seven  primary  colors  of  the  rainbow  in 
the  production  of  sunlight. — From  the  Presidential  Address  of 
Dr.  Alfred  Hume  before  the  Engineering  Association  of  the 
South,  Dec.  2S,  1914. 
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F^at^re  Opers^tioira  of  Losag 
Elects'flc  TrsiimsBiaassioEa 

By  R.  a.  PuiLipf 

A  comparison  of  two  long  transmission  lines,  recently 
completed  by  the  Stone  &  Webster  Engineering  Corpora- 
tion, shows  how  increased  length  modifies  line  phenomena 
and  that  a  limit  is  approached  where  ordinary  methods  of 
operation  nmst  fail.  One,  Keokuk-St.  Louis,  143  miles, 
comes  within  the  range  of  ordinary  methods ;  the  other. 
Big  Creek-Los  Angeles,  240  miles,  presents  a  ditt'erent 
plan  of  operation  indicating  the  tendency  as  new  diffi- 
culties become  more  pronounced. 

On  long  transmission  lines,  at  no  load  the  delivery 
voltage  is  invariably  higher  than  that  at  the  generating 
end.  The  ri.^e  increases  as  the  square  of  line  length — 
about  41 9<    increase  in  length  doubles  the  voltage  rise. 


it  is  sufficiently  accurate  to  say  for  present  purposes.     As 

lines  grow  longer,   the  capacitv   reactance   (- — -^  j    de- 

creases  and  the  inductive  reactance  {^irfL)  increases 
(where  /  =  frequency,  C  =  electrostatic  capacity  and  L 
=  magnetic  induitance)  with  consequent  increase  in  volt- 
age rise.  One  particular  lengtli  gives  the  relation  for 
resonance  when  the  voltage  may  increase  until  insulators 
arc  over  or  puncture  or  the  line-charging  current  is  great 
enough  to  burn  out  the  generator. 

Length  of  line  which  produces  resonance  depends  on 
frequency  alone;  for  given  frequency  there  is  a  critical 
length  of  line  where  resonance  occurs.  This  can  be  com- 
puted by  transmission-line  fornmlas,  l)ut  there  is  a  short- 
cut: 

Electricity  has  the  velocity  of  light — some  180,000  miles 
per  sec.  In  a  50-cycle  current,  the  "front  end"  of  a  cycle 
has  V'so  sec.  start  over  the  rear  end  and  will  be  3600 
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Fig.  1.    Bio  Ckeek  Tuansmission  Line  lxuek  Construction  across  Sycamore  Caxon,   California 


This  is  true  for  short  lines,  l)ut  the  amount  of  rise  is 
neglii^ible.  Such  a  rise  of  voltage  is  a  special  case  of 
what  happens  when  a  reiatueiy  small  condenser  is  charged 
through  an  inductance;  the  voltage  across  the  terminal 
rises  to  al)ove  that  ajjplicd.  The  juTcciitago  rise  ob- 
tained depends  on  the  relative  amount  of  (^[jacity  and 
inductance;.  One  particular  relation  of  capacity  and 
induitance  [)roduccs  resonance  arul  the  rise  l)ccoines  in- 
definitely great. 

In  a  transmission  line,  the  percentage  ri.so  of  voltage 
depends  entirely  on  length  of  line  and  frequency;  the 
actual  voltage  used  has  no  elTcct  on  percentage  rise.  The 
reHistniue,  size  and  spacing  of  wires  make  no  difference, 

•Hn>ipil  on  nn  nrtlcle  In  ".Stone  &  Wphster  PubUc  Hervlcc 
Journal."    f>eretiiber,   mil. 

tKlectrlrnl  rOnKlnoer,  Slum'  *  WoIihIim-  I';nKlnrfilnK  Cor- 
poratlon,   liostun,   MiiHs. 


miles  away;  that  is,  it  has  a  natural  wave  length  of  3600 
miles.  The  length  of  line  which  produces  resonance  is 
otie-fourtli  natural  wave  length — !>00  miles  for  50  cycles 
and  1800  miles  for  2")  cycles. 

Ordinary  operating  methods  nuist  fail  on  a  line  of 
critical  length,  for  it  is  inipractical)le  to  charge  the  line 
when  open.  Critical  length  then  furnishes  a  yardstick 
for  determining  wiiether  a  line  is  "long"  or  "short." 
When  the  critical  length  is  so  far  off  that  voltage  rise  may 
lie  disregarded,  then  flu;  line  may  be  cla.'Jscd  as  "short"; 
while  a  line  long  enough  to  require  precautions  which  are 
essential  witii  critical  length  is  a  "long"  one.  On  this 
basis,  the  Keokuk  line  is  "sliorf  and  the  Big  Creek 
line  is  nearly,  if  not  quite,  "long.'' 

For  electrical  jnirjioses,  the  relative  lengths  of  trans- 
mission  lines  are   l)etler  stated   as   |>roportions  o(   wave 
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Fig.  2.    Staxdaiid  Towki;,  'Bki  Ckkkk  Ltxk 

Iciiirth.  But  wave  Icn.urtli  is  an  inconvoniontly  lar<re  unit 
which  may  be  considcreil  divided  into  ;3(iO°  for  coiiveii- 
ienoe.  For  60  cycles,  each  8.3:5  miles  is  1° ;  for  25  cycles 
each  20  miles  is  1°.  On  this  basis,  the  25-cycle  Keokuk 
line  is  7°  long  and  the  50-cycle  Big  Creek  24° ;  critical 
length  is  90°. 

The  relation  between  generated  and  delivered  voltage  is 
simple;  taking  delivered  voltage  as  unity,  the  generated 
voltage  is  projKirtional  to  the  cosine  of  the  length  of  line 
in  degrees.  The  cosine  of  7°  is  0.99  and  of  2t°  is  0.9] 
and  it  follows  that  generated  voltage  is  99%  of  delivered 
voltage  on  the  Keokuk  line  and  91%  ou  Big  Creek. 

The  Big  Creek  line  differs  from  tlie  Keokuk  line,  not 
in  actually  requiring  new  methods  because  of  rise  in  volt- 
age, but  in  providing  methods  (though  for  other  reasons 
than  voltage  rise)  wliich  would  make  a  line  of  critical 
length  possible.  The  Big  Creek  line  is  a  new  departure 
in  providing,  at  delivery  end,  "synchronous  condensers" 
(synchronous  motors  running  with  no  load)  which  are 
an  integral  part  of  the  line  design.  Their  principal  func- 
tion is  to  furnish  leading  current  (maximum  value  of  cur- 
rent cycle  occurring  ahead  of  maxinmm  value  of  line- 
voltage  cycle)  thercljy  raising  the  delivery-end  voltage 
when  the  line  is  loaded.  This  they  can  do  with  over-ex- 
lited  fields.  But  they  have  an  almost  equally  important 
function  of  furnishing  lagging  current  (maximum  value 
of  current  cycle  occurring  after  maximum  value  of  line- 
voltage  cycle).  This  they  can  do  with  under-excited  fields 
(and  they  serve  as  inductance  rather  than  capacity). 
Raising  full-load  and  lowering  no-load  voltage  make  it 
jiossible  to  maintain  a  constant  value  of  loO.OOO  volts  at 
ach  end  of  the  line  for  the  whole  range  of  load. 

To  sec  the  tendency  of  o])eration  for  long  lines,  it  is  suf- 


fii  iciil  til  iiiiir-idcr  till-  rlfii  t  (pf  (In-  fliiiiting  nyncIironouH 
miirbiiii's  at  no  Imirl,  'I'lici;,  liiilf  of  the  cliarging  current 
nf  the  line  conu's  from  the  "con<lciiHerH"  and  half  from  the 
generators.  Tlii«  is  e(|uivulcnt  to  having  two  noparate 
linen  of  12°  length  snbstilnti'd  for  one  of  21°;  the 
Milliige  crest  is  at  the  middle  and  tlui  generated  and 
ilclivered  voltages  will  both  be  alioiit  UH'/f  th(!  nuiximum. 
Tbns  the  ris»«  is  cut  down  fmm  !<>%  to  2%. 

The  length  of  the  Big  Creek  line  is  not  suflicient  to 
make  necessary  control  of  voltag(!  rise,  but  the  radical 
nature  of  the  step  taken  is  apparent  in  the  cas*;  o£  a  line 
of  critical  length.  Under  the  ordinary  operating  mcth- 
ii'ls.  the  rise  would  be  infinite  and  oj)eration  impossible. 
\\  lib  the  condenser  at  delivery  end,  the  length  of  line  is 
rcijuced  from  90°  to  •1.')°  ;  the  cosine  of  '15°  is  0.71  and 
the  voltage  at  the  line  ends  would  be  71  %  that  in  the  mid- 
dle. The  rise  would  be  41% — a  large  but  not  impossible 
amount.  An  additional  synchronous  machine  at  the  mid- 
dle would  reduce  the  rise  to  8%.  A  line  of  half  a  wave 
length,  if  so  equipped  at  the  ends  only,  would  act  as  two 
lines  of  qnartcr-wjnc   length — when    this   voltage   would 
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build  up  inoelinitely  at  the  center  unless  restrained  to 
41  %  by  a  machine  there  or  to  8%  by  further  intermediate 
maciiines. 

This  use  of  reactance  on  a  transmission  line  would  be 
similar  in  purpose  to  the  "loading  coils"  now  extensively 
used  on  telephone  lines — to  neutralize  the  effect  of  dis- 
tributed electrostatic  capacity.  The  problem  was  met 
early  on  telephone  lines  on  account  of  the  higher  fre- 
quencies and  longer  lines.  For  500  cycles  per  second, 
an  ordinary  telephone  frequency,  the  -wave  length  is  Ijut 
360  miles — and  telephone  lines  over  2000  miles  long  are 
in  use.  The  problems  of  "loading"  telephone  and  power- 
transmission  lines  are  not  identical  so  that  different  solu- 
tions may  be  expected.  The  Big  Creek  line  is  probably  the 
first  systematically  loaded  power  line  and  it  indicates  that 
power-line  loading  will  diverge  from  telephone  practice 
from  the  start.  Telephone  lines  are  loaded  with  fixed 
inductance  while  power  lines  will  carry  synchronous  ma- 
ciiines acting  as  inductance  at  no  loads  and  condensers 
at  full  load. 
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Since  the  writer's  series  of  articles  on  the  operation  of 
sand  and  gravel  plants  appeared  in  ExoiXEEniNG  Xews, 
Xov.  5,  12  and  19,  1914,  he  has  received  numerous  in- 
quiries regarding  the  relative  merits  of  gravity  and  re- 
volving screens.  In  an  effort  to  answer  these  many 
inquiries  the  writer  has  prepared  the  following: 

The  method  of  screening  and  type,  size  and  arrangement 
of  screens  depend  very  largely  upon  the  character  of  the 
pit-rim  material,  the  grades  of  material  it  is  intended  to 
produce  and  whether  or  not  the  material  is  to  be  dry 
screened  or  screened  with  water. 

Dry  Scheexing — It  would  seem  hardly  necessary 
to  call  attention  to  the  fact  that  it  is  practically  impos- 
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GR.AVITY   SC'REEXS 

sible  to  screen  dry  material  by  mean.s  of  gravity  screens. 
The  revolving  cylinrlrical  screen  is  the  only  type  of 
screen  suitable  for  dry  screening  and  its  effectiveness 
will  largely  depend  upon  the  amount  of  moisture  in  the 
material  and  the  percentage  of  sand  in  the  gravel. 

With  dry  material  not  containing  an  excessive  amount 
of  .sand,  fairly  good  results  nuiy  be  obtained.  If  the  ma- 
terial is  moist  or  wet  and  the  percentage  of  sand  liigh, 
however,  dry  screening  will  prove  anything  but  satis- 
factory. Wet  and  rainy  weather  also  has  its  effect  upon 
dry  screening;  in  numy  cases  making  it  impossible  to 
screen  at  all  during  such  weather. 

(Jr.wity  Sciiee.n'.s — Where  the  material  is  excavated 
from  a  wvX  pit,  such  as  rivers  and  creeks,  and  rea- 
.sonably  clean,  a  very  fair  degree  of  screening  can  be  ob- 
tained with  the  sinii)le  inclined  gravity  screen,  provided 
plenty  of  water  is  used  on  the  screen  plates. 

(iravel  taken  from  below  water  is  apt  ti)  lie  (piite 
clean  and  free  from  that  bard,  argilbneous  matter  so 
often  found  firmly  cemented  to  the  gravel  of  dry  deposits. 
This  is  nol   always  Hie  ciisc,    however,  and  an  examiini- 

•MnnnKer  of  the  ITiilvcrHiil  Siinil  &  (!i:iv«'l  Co.,  llio(>kl.vii, 
MrirKMii    County,    linl. 


tion  and  test  of  the  material  should  be  made  to  ascertain 
whether  or  not  the  gravel  can  be  effectively  washed,  he- 
fore  any  attempt  is  made  to  use  gravity  screens. 

To  ])roduce  tlie  best  results  with  the  gravity  screen  the 
gravel  should  be  composed  of  well  rounded  stones.  Even 
under  such  favoral)le  conditions,  however,  the  percentage 
of  oversize  material  in  the  several  grades  ])roduced  is  apt 
to  be  quite  high. 

If  the  market  requirements  or  specifications  for  the 
material  will  not  i)ermit  of  at  least  10%  oversize,  grav- 
ity screens  should  be  adopted  with  caution.  If  the  de- 
posit contains  a  very  large  percentage  of  long,  flat, 
angular  stones,  it  is  going  to  be  practically  impossible  to 
screen  material  without  a  very  large  percentage  of  over- 
size. 

Where  the  above  conditions  are  favorable  and  the  speci- 
fications for  the  material  will  permit,  the  gravity  screen 
is  the  simplest  and  most  economical  one  that  could 
be  used.  An  objection  to  this  screen  is  that  it  is  prac- 
tically impossible  to  take  out  or  separate  all  of  the  sand 
from  the  gravel,  at  least  10%  to  15%  of  the  sand  going 
in  with  the  gravel,  even  under  the  most  favorable  con- 
ditions. Where  the  requirements,  however,  are  for  a 
road  gravel  or  what  is  known  as  a  concrete  mix,  in  which 
a  certain  percentage  of  sand  is  required,  this  objection 
does  not  obtain,  and  a  very  fair  grade  of  such  material 
can  be  produced  with  this  type  of  screen. 

The  accompanying  sketch  shows  a  ver>'  effective  gravity 
screen  arrangement  used  in  connection  with  a  dragline 
cableway  excavator.  The  material  is  dumped  by  the  ex- 
cavator directly  upon  the  "grizzly"  or  bar  screen,  the  ma- 
terial rejected  by  this  screen  going  to  the  crusher  or 
waste  pile.  The  material  going  through  the  bar  spacings 
is  fed  directly  from  the  hopper  to  the  screens. 

While  the  usual  practice  is  to  discharge  the  entire  water 
supply  for  washing  directly  upon  the  material  in  the 
hopper,  much  better  results  have  been  accomplished  by 
delivering  at  least  one-half  of  the  supply  directly  upon 
the  screens  by  means  of  perforated  pipes.  The  purpose 
should  be  to  keep  the  water  with  the  material  as  long 
as  possible,  for  the  moment  the  water  leaves  it,  screening 
ceases,  the  material  simply  sliding  over  the  screen  plates. 

In  sliding  over  gravity  screens,  the  material  acquires 
a  velocity  in  a  very  short  time  that  prevents  it  from  going 
through  the  perforations.  For  this  rea.son  only  the  first 
5  or  6  ft.  of  the  screen  is  effective.  Nothing  is  accom- 
plished, therefore,  in  using  screens  longer  than  6  ft. 

It  is  advisable  to  make  the  screens  in  .sections  so  as  to 
permit  of  easy  handling.  The  screens  should  also  be  at 
least  'i  ft.  apart  so  that  repairs  and  renewals  of  any  of 
the  sections  can  be  easily  and  quickly  made  without  dis- 
turbing the  other  screens. 

The  initial  screen  should  be  a  bar  screen.  The  sizing 
screens  should  be  of  either  heavy,  square-mesh  wire  or 
perforated  metal.  If  perforated  metal  is  used,  the  per- 
foiations  should  lu'  spaced  sonu'what  closer  together  than 
is  ordinarily  the  practice  in  u  revolving  screen  plate. 

Swi)  Screens — Gi.'avity  Type — -V  great  deal  of 
trouble  is  usually  ex|>erieiu'ed  with  the  .sand  .screens, 
(be  main  ditliculty  being  to  prevent  the  .screen  from  clog- 
ging. The  shape  of  the  saiul  grains,  whether  round  or 
long  and  angular,  shape  ami  size  of  screei\  jterforations, 
manner  of  applying  water  to  the  .screen,  amount  of  wa- 
Ici'  and  inclinat ion  of  the  screen,  all  have  their  elTect  upon 
the  I'llicii'iicv  of  the  sci'ccn. 
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1 1'  till'  saml  ^inilii-^  iin-  ihhikI,  siicli  us  iirc  inosl  river 
-;iinls,  it  is  ;,'»'M('nill_v  h(Ivism1>Ic  Io  iisi-  u  slolii-d  |nTf<iriilfil 
j>latc  fur  llii'  sand  scn-cii.  as  with  roiiiul  or  s(|naiv  |H'r- 
lorinalions  tln>  scrci'ii  is  very  likrly  to  «lofjj  u]).  If  llic 
plains  aiv  loiij;  and  an^Mdar.  liowi'ViT,  sucli  an  are  a  jjroat 
many  liank  sands,  it  is  jjcncrally  advisahh*  to  »iho  a  rniiiid 
[((•rforation  in  sled  plato  or  a  win-  iiu-sli  Hereon.  Kor  lliis 
|iiir|nise  Nil.  II  wire  fur  (lie  eonrse  and  No.  l(i  wiie  for 
(lit>  line  >and  screen  liave  proven  elTe(tiv<'. 

Amoi  Nr  OK  \V.\Ti:it  l{i:i^rii!i;i>  (liiwirv  Scukkns-- 
I'lu'  amount  of  water  rei|nired  varies,  of  courHe,  with 
the  amount  of  imjiurifios  in  tl\e  ;;ravel,  l>ut  where  this 
method  of  sereenin;!  ean  Ih>  used  at  all  a  supply  of  at 
least  I '/o  ijal  |)er  min.  per  cii. yd.  of  nuiteria!  sereeni'd 
per  day  shoidd  prove  elfeelive.  .\  larj;er  amount  of 
water  is  reijuired  with  the  j;ravity  sereen  than  with  tlu' 
K'volvinj,' .sereon  ;  hut  inasmuch  as  an  ample  water-supply 
il  eom|)aratively  low  cost  is  jjeneraliy  a.ssured  where  wet 
material  is  hoinj:  handled,  this  feature  is  of  no  partieular 
importance. 

Si:Tri.iN(i  T.vNKs — The  saml  is  se[mrated  from  the 
ijirty  water  hy  means  of  .settliufj  tanks  which  permit  tlie 
lirty  water  to  flow  olT.  the  sand  diseharjLjing  itself  throu<,di 
II  openiiijj  at  the  bottom.  Th(>  suhjoet  of  scttlinf?  tanks, 
leir  desiiin  and  operation,  has  hoen  trcatod  by  the  writer 
.■mewhat  at  length  in  an  article  |nd)lished  in  Enoinker- 
I  \'G  Xkws  of  Nov.  19,  lf)14,  to  which  tlie  reader  is  rc- 
■  MTod.  The  practice  of  spouting  the  .smd  and  dirty  wa- 
ter to  large  open  storage  basins  and  ])ermilting  the  dirty 
water  to  escape  by  flowing  through  and  over  the  sand 
results  in  a  very  dirty  sand,  the  action  being  similar  to 
iliat  of  a  sand  filter. 

The  writer  would  not  recommend  the  use  of  gravity 
M-reens  for  washing  and  .screening  bank  or  dry  material, 
as  he  has  yet  to  see  a  gravel  from  a  dry  deposit  that  could 
lie  elVectively  washed  and  screened  by  means  of  gravity 
-creens. 

Ri:v()i,viNG  ScRKKXs — Where  the  clay,  loam  or  other 
impurities  in  the  gravel  can  be  easily  washed  out,  any 
one  of  the  several  types  of  revolving  screens  will  pro- 
duce satisfactory  results,  .so  far  as  screening  and  washing 
of  the  material  is  concerned. 

If  the  material  is  very  dirty,  however,  and  the  gravel 
covered  with  a  hard  film  of  dirt,  efl'ective  washing  is  im- 
possible in  any  screen.  In  such  cases  some  form  of  pre- 
liminary washing  and  scrubbing  is  absolutely  necessary 
before  the  material  is  ]}ermitted  to  enter  the  screens. 

Th".  ordinary  cylindrical  screen  with  a  steel  cylinder 
•  xtension  at  the  head,  or  feeding  end,  of  the  screen  for 
■Ifecting  this  preliminary  washing  has  proved  a  very  effi- 
ient  and  economical  nnit  for  the  screening  and  wa.shing 
of  dirty  material.  Lengthwi.se  of  the  inside  of  the  wash- 
ing cylinder  are  lifting  blades,  which  by  the  repeated 
lifting  and  dropping  of  the  material  in  a  bath  of  water, 
loosens  and  scours  off  the  clinging  clay,  loam  or  other  im- 
purities. One  of  the  most  effective  of  these  washing  and 
screening  units,  of  which  there  are  many  in  successful 
i>peration.  is  manufactured  by  the  Webster  ilanufactur- 
ing  Co..  Tiffin,  Ohio. 

Wliile  the  Gilbert  type  of  revolving  screen  is  a  very 
■ffective  screen  for  the  screening  and  washing  of  all  but 
extremely  dirty  gravel,  the  main  objection  to  this  screen 
is  the  comparatively  large  head-room  or  clearance  re- 
quired for  their  installation.  For  plants  of  moderate  ca- 
imcity.  jiroducing  several   grades  of  material,  where  all 


the  iicad  roiini  possible  i^  desired  for  Inn  -luiiige,  the 
writer  Would  recommend  a  cylindrical  screen.  Where 
these  coMditioiiH  do  not  obtain,  the  (iilbert  conical  Kcreeii 
or  the  inclined  conical  Mcreeii  (Dull  screen)  are  f^qually 
nalisfiiclory. 

Si*i:i;i)  or  Sciiiiicns — For  the  most  effective  screening 
of  gravel,  revolving  rtcreens  should  have  a  peripheral  Hpeed 
of  idioiil  I  10  ft.  per  min.  'I'he  speed  of  the  sand  scn-cMi- 
should  be  from  '<^ll  to  ii5  ft.  per  min.  greater. 

.\s  to  the  melhrxl  (jf  applying  water  to  the  screeiiH, 
amount  of  water,  size  and  shapt:  of  scrru-n  ]»erfora''onH, 
grailes  of  ehutos,  between  screens,  pre|)aratioii  of  sand, 
etc.,  the  writer  would  refer  liie  reader  (o  his  series  of  ar- 
ticles on  the  o|)eralion  of  saml  and  gravel  washing  and 
screening  plants  in  ENdiNioKitiNci  Xiiws  of  Nov.  5,  12 
and   r.i.   I!)l  I. 

S? 

Cfifect  of  I£IlMaimi\£in^sEv&nBi{(  Gas 

Coni'lusions  from  laboratory  tests  show  (a)  that  il- 
hnninating  gas  without  agitation  rajiidly  lifiuefies  as- 
phalt cement  and  refined  asphalt  and  destroys  its  value  as 
a  cementing  medium  and  (b)  that  iiiuminating  gas  not 
only  attacks  but  combines  with  the  asphalt,  increasing 
its  weight. 

The  leaking  gas  naturally  follows  the  lines  of  least 
resistance,  which  may  be  either  in  a  nearly  vertical  line 
and  show  the  results  almost  immediately  above  the  leak 
or — what  is  extremely  hard  to  find — may  follow  a  long 
distance  through  a  vein  of  porous  earth  or  along  the  space 
formed  l.\v  .some  old  settled  trench  and  reach  the  pavement 
surface  a  long  distance  from  the  leak.  In  such  cases  the 
pavement  is  generally  affected  over  a  large  area,  becau.se 
the  earth  has  become  quite  generally  saturated  with  the 
gas,  which  gradually  works  up  to  the  pavement  surface. 

Frequently,  if  not  generally,  the  first  iadication  of  leak 
in  the  gas  nuiin,  where  the  street  has  a  bituminous  pave- 
ment, is  the  eff'ect  on  the  pavement.  The  visible  effect  of 
leaking  gas  on  a  bituminous  pavement  is  a  serious  "shift- 
ing" or  "rolling"  of  the  pavement  in  its  softened  condi- 
tion, accompanied  by  a  breaking  up  of  the  surface  into 
a  "cackled"  ajipearance  like  an  alligator's  back. 

Generally  when  this  condition  is  noticed,  a  perceptible 
odor  of  gas  will  be  found  in  the  pavement  surface,  hut 
sometimes  the  leak  may  have  been  repaired  or  the  gas 
taken  another  course  and  the  gas  escaped  .so  that  its  odor 
cannot  be  detected,  yet  the  pavement  is  left  in  a  seriously 
damaged  condition.  On  the  other  hand,  under  certain 
.subsoil  conditions,  the  earth  below  the  pavement  may  re- 
tain the  escaped  gas  and  continue  to  have  its  damaging 
effect  for  months,  if  not  years,  after  the  gas  main  has  been 
repaired,  and  the  cause  of  the  trouble  probal)ly  removed. 

In  such  cases,  before  making  repairs  to  the  pavement, 
its  entire  surfa(;e  over  the  main  and  where  the  surface 
shows  the  effect  of  gas  should  be  removed  and  the  gas 
main  should  be  thoroughly  repaired  (renewed  if  neces- 
.sary).  After  the  leaks  are  repaired,  vents  or  openings 
at  least  1  ft.  square,  extending  from  the  surface  to  the 
level  of  the  gas  main,  .should  be  left  o))en  for  two  or  three 
weeks  or  longer,  if  there  is  still  any  odor  of  gas,  and  the 
openings  then  refilled  and  thoroiujhh/  lamped. 

•Extracts  from  the  paper  of  Oeorge  C.  Warren.  President 
of  Warren  Brothers  Co..  Boston.  Mass.,  read  at  the  annual  con- 
vention of  the  American  Societv  of  Municipal  Improvements, 
liost-  ...   Mass..   1914. 
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Ss»ace<d  Do^lbl©  To'wes' 

In  distributing  concrete  by  spouts  in  building  con- 
struction, the  usual  plan  is  to  erect  separate  towers,  each 
with  its  set  of  guys  and  having  its  elevator  and  discharge 
hopper.  A  novel  departure,  the  use  of  a  pair  of  towers 
connected  by  timber  trusses  to  form  a  single  structure, 
was  employed  in  the  construction  of  the  eight-story 
warehouse  buildins  for  ^lonttromerv  Ward  &  Co.     The 


Fig.  1.  Double  Elevator  Tower  with  Three  Spouts, 
Used  in  Concretixg  the  Buildin'g  ok  the  Mont- 
gomery Ward  Co.,  at  K^vxsas  City,  Mo. 

(Wells   Bros.    Co.,   Chicago.    Contractors) 

Wells  Brothers  Co.,  of  Chicago  and  Kansas  City,  had 
the  contract  for  the  work. 

The  double  tower  is  shown  in  Fig.  1,  and  the  general 
layout  of  the  plant  in  Fig.  2.  The  use  of  this  tower  was 
due  to  special  conditions  encountered,  as  indicated  by 
the  plan.  The  quantity  of  material  to  be  handled  (some 
35,000  cu.yd.)  and  the  time  in  which  it  had  to  be  placed 
would  ordinarily  have  required  three  mixers  and  towers 
in  order  to  keep  the  work  going  continuously.  The  lay- 
out was  such,  however,  that  it  was  impossible  to  devise 
a  practical  plan  for  the  use  of  three  towers.  On  the  other 
hand  it  was  absolutely  necessary  to  provide  for  the  de- 
livery of  the  concrete  at  three  definite  points,  in  order  to 
secure  the  mininnim  distance  for  wheeling  the  concrete. 
Under  tiicsc  cDiiditions  the  double-tower  thrcc-spout 
plan  wa.s  developed. 

The  building  is  U-siiapcd  in  j)lan  (Fig.  I),  the  open 
space  being  intended  to  accommodate  tracks  connecting 
with  the  Kan-sas  City  Terminal  Ry.  As  there  were  no 
facilities  for  team  delivery  to  the  site,  it  was  necessary 
to  utilize  this  space  for  material  tracks  and  tlie  construc- 
tion plant.  The  contractor  therefore  installed  four  tracks. 
The  two  outer  tracks,  adjoining  a  dock  or  platform  which 
ran   around   the   inside  of  the  "U",  were   used   for   the 


loaded  cars  and  extended  the  full  length  of  the  docks 
past  the  towers,  storage  bins  and  cement  house.  Between 
these  were  two  other  tracks,  connected  with  them  at  a 
point  immediately  north  of  the  plant.  These  inside 
tracks  were  used  for  empty  cars. 

At  the  extreme  south  end  of  the  space  was  the  cement 
liouse,  built  so  as  to  just  clear  a  box  car.  This  had  doors 
in  the  sides  to  permit  of  unloading  the  cement  direct 
from  the  cars  into  the  house,  and  doors  in  the  north  end 
to  permit  of  cement  being  carried  directly  to  the  mixer 
without  interfering  with  the  unloading  of  the  cars.  The 
east  track  was  used  for  cars  of  cement  and  sand.  The  stone 
required  a  larger  number  of  cars,  and  these  were 
handled  on  the  west  track. 

Immediately  north  of  the  cement  house  were  the  elevator 
towers,  so  located  as  to  clear  cars  on  both  tracks.  Im- 
mediately inside  of  these  were  placed  the  mixers,  the 
tops  of  their  hoppers  being  flush  with  the  platform  and 
floor  of  the  cement  house.  Toward  the  center  of  the 
space  and  behind  t]ie.«e  mixers  was  the  operating  platform 
conveniently  located  so  that  one  man  on  each  platform 
could  operate  the  water  valve  and  the  levers  for  discharg- 
ing material  from  the  bins  and  dumping  the  concrete 
from  the  mixers  into  the  tower  buckets. 

The  storage  bins  were  built  immediately  over  the 
mixers,  leaving  headroom  for  the  operators  and  filling 
tlie  entire  space  between  the  towers.  The  towers  were 
made  as  small  as  was  practicable  to  accommodate  a  1-yd. 
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Fig.  2.     Plan  of  Concreting  Plant  for  the  !Mont- 
gomery  Ward  Co.,  at  Kansas  City,  Mo. 

(.\,  Towers.  B.  Mlxprs.  C.  Platforms.  t).  Hoists  for 
towers.  K,  Holst.s  for  clatiishi'U  buckets  and  ear-puller.  K, 
Kins.     G,   Inclined  chutes.      H,    Floor   hopper.s.      J,   Boilers.) 

bucket  aiul  to  occupy  as  little  room  as  i)o.ssil)le  between 
cars  and  storage  bins.  The  hoists  were  placed  immediately 
north  of  the  bins,  in  the  space  left  open  by  connecting  the 
two  center  tracks  to  the  outside  tracks. 

There  were  two  clamshell  buckets  on  travelers  over 
the  sand  and  stone  bins  respectively,  so  arranged  as  to 
deliver  from  the  cars  on  the  east  track  to  the  sand  bin 
and  from  the  west  track  to  the  stone  bin.    These  buckets 
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Wl'IC    kl'pt    111    Sllcll    a     lli'iu:lll     tliilt     il    (lllllc    could    lir    jilll 

iindiT  citlu'r  out-  In  timti'  tin-  iiiiilcriiil  mn»ss  to  tliir 
o|i|n>sili>  sido,  so  that  oitlior  hiuket  roiild  In-  used  for 
eidiiT  iimti'rial. 

In  tlie  liist  o|HMiili(iii,  a  hridp'  was  jilaccd  liclwcrii 
the  lowers  at  a  lii'i;;h(  to  |H'rmit  of  coiicrt'tiii;,'  fo>ir  slorifs 
witliiuit  a  iliaii;,'i'.  From  tliis  l)rid|;('  was  s\is|icii(ltMl 
n  lii>|i|H'r  and  tinvi'  spouts  cxttMnlin';  lo  llu-  tliroc  stTlion« 
into  wliirli  till'  l)uil<lin^'  was  divided  Tor  facility  of 
operation.  This  hopper  was  eonneclcd  with  lioth  towers 
and  so  arran^red  that  any  of  three  spouts  eonhl  he  fed 
from  either  tower.  This  made  a  very  llexihie  plant  und 
]H'rmitted  of  lioth  mixers  and  towers  working,'  at  the 
same  time  itiid  supplying  two  spouts  at  tlu'  same  time. 
When  the  four-story  heiifht  had  heen  readied,  towers 
and  in-id<:o  were  raised  to  the  liiuil  lieight  to  complete 
o|)e rat  ions. 

The  sixMits  delivered  the  eonerete  to  tluor  liopjters 
pnntieally  in  tiie  center  of  the  spaces  in  whicii  the 
liuiKIinu-  had  licen  divided,  and  from  these  the  nuiterial 
was  distriluitcd  hy  means  of  hnjifxios. 

The  clamshell  l)uckets  were  operated  hy  electric  hoists 
which  raised  the  clamshells  to  the  travelers,  where  they 
traveled  hy  frravity  to  a  trip  over  the  hins.  The  .same 
hoists  operated  the  nifrirerheads  which  pulled  out  the 
empty  cars  and  pulled  in  the  loaded  cars.  There  were 
twi)  trainloads  of  material  a  day  delivered  on  each  of  the 
material  track.s,  niaking  four  traiidoads  per  day.  These 
trains  were  made  ii])  of  various  materials,  so  plaeed  that 
the  ears  of  steel  and  other  material  could  he  uuloadcd  on 
the  dock  or  platform  north  of  the  hins  while  cars  of  sand, 
stone  and  cement  were  being  detached  and  i)ulled  forward 
for  unloading. 

In  the  space  between  the  tracks  and  north  of  the  loca- 
tion of  the  hoists  were  two  boilers,  cross-connected,  and 
connected  with  the  steam  coils  which  were  located  in 
the  bottom  of  the  material  bins  to  heat  the  sand  and 
stone,  as  most  of  this  work  was  done  in  tlie  winter. 


mm 


^nEes 


An  innovation  has  been  made  in  the  type  of  i)enchmark 
used  by  the  Xew  Orleans  Sewer  and  Water  Board  (s-!e 
ExGiXEEKiXG  News,  Feb.  11,  I!)!"),  p.  2fi8).  Last  sum- 
mer it  was  found  that  a  benchmark  which  had  been  placed 
ai)out  20  ft.  from  a  street-railway  track  and  in  close  prox- 
imity to  an  open  drainage  canal  had  settled  0.3  ft.  Tlii-; 
thr8T  suspicion  on  all  other  benchmarks  similarly  placed 
and  so  check  levels  were  run  over  them.  It  was  found 
that  several  had  .settled  from  0.02  to  0.03  ft.  It  wa-- 
decided  to  reset  these  benchmarks  on  piles. 

Accordingly  an  8-in.  creosoted  pine  pile  20  ft.  long  was 
driven  in  the  bottom  of  each  excavation.  A  ;500-lb.  hand- 
operated  hammer  was  used  to  drive  the  piles.  It  is  the 
policy  of  the  Sewer  and  Water  Board  to  hold  all  benches 
to  their  published  elevations,  so  a  scheme  had  to  be  de- 
vised for  resetting  the  benchmarks  at  their  previous  ele- 
vation. A  %xl2-in.  bolt  was  set  in  an  auger  hole 
in  the  top  of  the  pile.  A  cast-iron  washer,  held  in  place 
l)y  a  nut,  was  .slipi)ed  on  the  threaded  end  of  the  bolt  un- 
der the  nut.  By  means  of  the  bolt  the  monument  was  .set 
about  14  in-  above  its  original  elevation  and  concrete  was 
placed  around  the  top  of  the  pile  and  monument  as  shown 
in  the  accompanying  sketch.  After  sufficient  time  for  the 
setting  of  the  concrete,  the  top  of  the  monument  and 


»'ie   copper    plug    Mere    trimmed    down    to    the   elevation 
desired. 

Owing  to  the  elastic  and  conipres.sisc  nature;  of  tin: 
alluvial  soil  in  New  Orleans,  the  atlvisability  of  putting 
all  standard  stone  lienehmarks  on  piles  (and  of  using 
concrete  piles  instead  of  creo.sot<  d  linibet)  i-  iimlri  lon-id 


A/etv  OjeL^/^/^3 .  L/f 
*: 
Skktcii  ok  (JitAxiTE  Benx'Hjiakk  ox  Pile, 
Ni:w  Okleax.s,  La. 

(Reproduced   from    original   drawing   of   Sewerage   and    Water 
Board) 

(■ration.  Levels  on  three  benchmarks  originally  .set  on 
()x8-in.  by  16-ft.  creosoted  pine  piles  .show  a  probable  set- 
tlement of  the  whole  area  of  about  i/^  in. — C.  B.  Adams, 
Assistant  Engineer,  Sewerage  and  Water  Board,  New 
Orleans,  La. 


A   C(niBmipEacsxft©(^    Sinm®IfeesttsicI 


The  new  22-story  Consumers'  Building,  State  and 
Quincy  Sts.,  Chicago,  has  an  Bi^-ft.  asbestos-lined  .steel 
stack  in  a  shaft  at  the  rear  of  the  building.  This  stack, 
301  ft.  high  above  the  street,  was  intended  originally  to 
serve  a  heating  plant  in  the  building,  but  later  service 
was  secured  from  a  plant  in  the  Baltimore  Building,  an 
older  eight-story  .structure  at  the  rear. 

In  the  basement  of  the  Baltimore  Building  is  one  of 
the  heating  plants  of  the  Illinois  Maintenance  Co.,  which 
supplies  steam  for  heating  throughout  the  entire  block 
and  also  for  the  Fair,  a  large  building  occupying  the  ad- 
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jacent  block.  The  smoke  flue  from  this  plant  extends  in 
the  building  only  to  the  third  Hoor,  where  a  connection 
is  made  to  an  unlined  outside  steel  stack  supported  on 
cantilever  brackets.  It  was  realized  that  with  this  large 
power  plant  it  would  be  impossible  to  control  the  smoke 
to  such  an  extent  that  it  would  not  be  obnoxious  to  tenants 


•Smokesfirc/r  of 
Ba/Hmorv  Bui/d/ngr 


CONNSCnON    i^' 
OFMNdEfiS  tQ 


elbow  enters  the  top  of  the  shorter  stack,  and  the  upper 
elbow  connects  to  the  side  of  the  stack  in  the  Con- 
sumers' Building.  The  weight  is  carried  by  1%-in. 
hangers  with  2-in.  pin  attachments  to  brackets  on  the 
stack  connection  and  pin  plates  on  the  columns  of  the 
building,  as  shown  in  Fig.  2.  The  lateral  thrust  is  taken 
by  a  pair  of  horizontal  box-lattice  struts 
bearing  against  the  columns  of  the 
building  at  the  level  of  the  14th  floor. 
The  design  for  this  stack  connection 
was  made  by  ilundie  &  Jensen,  of  Chi- 
cago, architects  for  the  Consumers'  Co. 
Building.  The  steelwork  was  built 
and  erected  by  the  Hansell-Elcock  Co., 
also  of  Chicago. 
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Section  A  ~A 

Connection  between  an  Outside  Smokestack  and  an  Inside  Smoke 
stack  at  two  adjacent  buildings  in  chicago 


in  the  higher  adjacent  Consumers'  Building,  while  the 
smoke  would  soon  blacken  the  white  glazed  terra-cotta 
facing  of  the  rear  of  that  building.  In  order  to  forestall 
these  difficulties,  the  Illinois  Maintenance  Co.  made  ar- 
rangements to  connect  its  outside  stack  on  the  Baltimore 
Building  with  the  inside  stack  of  the  Consumers'  Build- 
ing- 

The  arrangement  is  shown  in  Fig.  1,  and  the  details  in 
Fig.  2.  As  the  two  stacks  arc  not  in  line  the  connection 
is  inclined  from  noith  to  south  as  well  as  from  east  10 
west.  A  special  feature  of  the  construction  is  that  tiie 
connection  (which  weighs  al)out  14  tons  and  extends 
across  the  alley)  is  sui)porled  entirely  from  the  framing 
of  the  Consumers'  Building,  so  that  no  part  of  its  weight 
is  carried  upon  the  lower  stack.  The  bottom  of  the  con- 
nection simply  telescopes  into  this  latter  stack,  a  (lashing 
being  arranged  in  the  joint.  This  allows  free  expansion  and 
(•(iiitrncMon  of  the  stack,  wiiilc  in  case  of  (ire  and  the 
fall  of  the  walls  of  the  FiaitinKtre  Ihiilding  (a  non(i reproof 
Htructnre)  the  stack  woidd  drop  away  without  alTecting 
(ho  ConsiimcrH'  Fhiilding. 

The  connection  ln-tween  the  two  stacks  is  a  shell  S  fl. 
JO  ill.  diameter,  with  an  cIImiw  a(  each  cinl.     The  iMittoin 


By  Henry  Welles  DurhamI 

A  careful  investigation  of  street-re- 
pair methods  in  the  Borough  of  Man- 
hattan, New  York  City,  showed  that 
the  use  of  motor  vehicles  instead  of 
horse-drawn  wagons  would  effect  a 
large  saving  in  transportation.  With 
money  saved  out  of  the  pavement  re- 
pair allotment  six  gasoline-engine  trac- 
tors were  purchased  at  a  cost  of  $23,- 
970,  and  13  trailers  for  use  with  them. 
It  was  intended  to  p\;rchase  nine  ad- 
ditional trailers,  but  the  contract  price 
was  so  high  that  bids  were  rejected. 

The  tractor-and-trailer  scheme  con- 
verts the  imeconomical  short-haul  con- 
ditions found  in  street-repair  work 
to  conditions  of  long  hauls  where  the 
tractors  may  be  continuously  employed. 
The  proposed  scheme  is  to  load  a  trail- 
er at  the  plant,  haul  it  out  to  the  gang  on  the 
street,  detach  it  from  the  tractor,  whereupon  the  trac- 
tor goes  back  to  the  plant  empty.  It  then  takes  out 
another  load,  returning  with  the  empty  trailer.  In  this 
way  waiting  time  is  reduced  to  a  minimum.  It  is  also 
intended  to  use  the  return  trip  for  hauling  the  old 
asphalt  and  other  material  to  dumps  at  the  waterfront. 
On  the  street  the  road  roller  will  be  attached  to  the 
trailer  and  hauled  to  locations  as  required.  This  scheme 
was  tried  out  with  entire  satisfaction,  and  all  indica- 
tions point  to  a  great  saving  in  transportation  costs. 
:*■ 

Aim    Electric    Well-SouarnKdliiraif 

lEastruaameinkt 

\\\  I.Ksi.ii:  W  .  Sroi  Ki:i!| 
A  study  of  the  underground  water-supply  of  the  city 
and  county  of  San  Francisco  was  made  in  1913  by  Max 
.F.  Bartell.  hvdraulic  engineer,  under  the  direction  of  M. 


•From    11     forthcomInK    Annuiil 
IIlKhway.M.  N.w   York  City. 

tUocciitly    Chlof   ICiiKlnper,   Bureuu   of   IIl>rh\vi»y 
of     Manhiittan,    New     York    I'lty. 

tA.MMl.stiiiil    t'lty    KiiKliieoi-,    San    Kraticl.'<co. 
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M.  O'Slmii-^lniossy,  city  eu^'iiic.  r.  Onu  fi-nlurc  dl  tlio 
mvi'sti.uiiliim  was  the  tt'stiii;;  of  a  miml>i'r  of  udU  of  larf,'o 
rapai  ity  wliicli  aiv  usod  lor  (lie  water  su|)|ily  of  iiidiiHlrial 
otaltiislinu'nts  luul  .siiiull  ivsiiK'iitial  dislrictj*.  The  m>u- 
I  ml  inotliotl  of  |in>c<«(Iiiic  on  a  Icsl  was  as  follows:  Tlic 

i|)tli  to  (In-  iioniml  wafor  level  in  the  wall  was  aseeilaiiu'd 
iiy  souiidiiiLT  lu'Tore  llie  pump  was  started  in  the  iiiorii- 
iiijj.    After  starting;,  the  depth  to  water  was  noted  at  short 

iitervals  until  the  eondition  of  e<piililiriuiii  was  reaehed. 
I  lie  "draw-down  lurve"  was  thus  deterniiiieil.  The  speed 
i.f  the  pnnip  was  altered  duriiiL;  the  day  and  ohservations 
were  made  to  study  (he  thutuation  of  thi'  water  level  duo 

\Buzztr 
\^  MapltSheHr 

■Baf/try  h€ld  fo 

Woodolocia  on  f»re/ 


•IccTci  Wires  *  *<v 

SOlomp<orcf 
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Sfee/  W/re  Gufc^e 
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■\S!ass  Tubing'  iliSi&NS^T  f^^^er  Sk>pptr 

for  Guide 
-■Crr/rboi/eef  f-fT'^CH  irc,-7/wcr'/*//7?!s 

in  fbrcrffin 
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ivFhaf 

FlocH-jYeryfftin 
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Wire  1v prevent  Flocrt 
fylliny  out 


■Hang  Y^igh^herv 
Fig.C,  ^ 

Fig.  1 ,  Device  Used  in  Teste  Proposed  Improved  fbrm 

AcTLAL    AM)    PltOPOSKn    ELliCTKICAL    WeLL-SoIXDING 

Device 

lo  variation  of  the  rate  of  punipinu-.  Then  the  pump  w-as 
-hut  down,  the  reverse  operation  to  that  of  the  morning 
as  i)erfornied,  giving  the  "\-urve  of  rise.'"' 
The  method  of  measuring  the  depth  to  water  l)y  drop- 
ping a  tape  down  the  well  was  not  applicable  because 
of  the  very  short  intervals  between  observations — some- 
times only  five  or  ten  seconds.  The  instrument  shown 
liy  Fig.  1  was  invented  for  the  occasion  by  the  writer, 
and  was  used  successfully  on  all  the  tests.  It  consists 
of  a  float  which  is  free  to  move  vertically  through  a 
fliort  distance  (about  an  inch)  on  a  wire  guide.  A  copper 
ring  is  fastened  to  the  u])pcr  end  of  the  float,  and  is  con- 
nected by  means  of  a  small  flexil)le  insulated  wire  to  one 
of  the  two  conductors  of  the  twisted  lamp-cord  by  which 
the  apparatus  is  suspended.  The  other  conductor  is  con- 
nected to  the  guide  wire.  The  upper  ends  of  these  con- 
ductors are  connected  to  a  buzzer  and  dry  battery.  The 
lamp-cord  is  graduated  by  means  of  adhesive  tape  or  metal 
tabs  so  that  the  depth  to  which  the  apparatus  has  been 
lowered  can  be  readily  noted.  A  wire  cage  protects  the 
float  from  contact  with  the  well  lasing,  and  a  lead  sinker 
hangs  from  the  lower  end  of  the  cage. 


The  sounding  device  iw  lowered  into  the  W(;ll.  Oi; 
reaching  the  water  level  tile  float  remains  stationary  w  hili 
the  rest  of  the  apparatus  descends  through  tiie  range  of 
travel  of  the  lloat  on  tiie  guide  wire.  The  copper  ring 
then  makes  contact  with  the  ring  at  the  ujip(;r  end  of  the 
guide,  closing  the  hu/.zer  circuit  and  giving  the  signal 
to  the  ohst-rver  that  the  water  levcd  has  i)een  found. 

'I'he  instriinieiit  shown  by  Fig.  I  is  a  crude  home 
made  affair.  The  float  was  madr'  of  two  large  corks, 
boiled  ill  parallin  to  |)revent  their  heroming  water-logged. 
.'\  gla.ss  tube  was  in.serte<l  in  tiie  iiole  in  tlie  center  to 
minimize  tiie  friction  against  tiie  guide  wire.  Tiie  reel 
is  a  large  annunciator-wire  sjiooi  fitted  with  a  siiaft  and 
(rank  and  mounted  in  a  bo.\.  Tiie  liiizzer  and  a  small  di-y 
leil  are  fastened  on  one  end  of  the  spool. 

The  lead  sinker  was  made  iieavy  in  compnrixm  witli  tin' 
weight  of  tiie  cage  and  suspending  wire  .-o  thai  ii  imild 
be  used  to  sound  the  total  depth  of  tlie  well  if  the  punij) 
did  not  interfere. 

•Satisfactory  results  were  olitainnl  at  depths  of  nearly 
2(10  ft.,  but  tiiere  seems  to  lie  no  ica-on  for  setting  any 
limit  on  tlie  range  of  action. 

.\ii  iiii|)ro\'ed  form  of  ihi-  ile\icc  could  he  niailc  at  suiail 
ex|iense,  as  siiown  Ijy  Fig.  t.  Jlere  tiie  cork  float  is  re- 
])iaced  by  a  sealed  copper  or  brass  tul)e,  and  tlie  wire  cage 
and  iruide  wire  hv  a  metal  tube  thromzh  wliich  a  iiumljer 
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of  iioles  iiave  iieen  drilled  to  permit  the  water  to  enter 
or  escape  freely.  The  upper  end  of  the  outer  tube  con- 
tains a  plug  of  rublier  or  otiier  nonconducting  material 
through  which  two  contact  points  project.  The  sus- 
pending wires  are  connected  to  these  points  and  the  cir- 
cuit between  them  is  closed  through  the  cap  of  the  inner 
tube,  eliminating  the  moving  wire  sliown  in  Fig.  1.  The 
outer  tulie  is  made  of  extra-heavy  tubing  .so  that  no  addi- 
tional sinker  is  required.  Fins  are  soldered  to  the  float 
to  keep  it  appro  amately  centered,  minimizing  frictional 
resistance  to  its  movement. 

Tiie  precision  of  tiie  results  obtained   with   tlio  well- 
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sounder  is  shown  by  the  regularitj'  with  which  the  points 
fall  on  the  plotted  curve  in  Fig.  3.  This  is  the  actual 
curve  of  rise  in  a  10-in.  well  from  which  the  water  is 
raised  by  an  air-lift  with  3-in.  discharge  pipe.  The  pe- 
culiar form  of  the  curve  below  the  depth  of  68  ft.  is  due 
to  the  backing  down  of  the  water  in  the  discharge  pipe, 
which  is  not  provided  with  a  check  valve.  This  caused 
ihe  water  to  rise  faster  in  the  well  than  in  the  ground  un- 
til the  water  levels  inside  and  outside  of  the  discharge 
pipe  had  become  equalized.  The  dotted  line,  which  is 
the  production  backward  of  the  upper  portion  of  the  curve, 
is  the  true  curve  of  rise  of  the  groundwater. 


There  is  often  a  tendency  in  public  work  to  shift 
responsibility.  Hence  definite  rules  or  instructions  de- 
fining subordinate  engineers'  duties  are  more  essential 
than  in  private  work.  Such  a  set  of  instructions  are  given 
herewith.  These  rules  were  drawn  by  il.  M.  O'Shaugli- 
ne.ssy,  City  Engineer  of  San  Francisco,  Calif.,  but  with 
variations  should  be  applicable  to  any  public-works  engi- 
neering organization. 

(1)  Each  assistant  engineer  and  inspector  on  construc- 
tion shall  provide  himself  with  a  copy  of  the  contract,  plans 
and  specifications  and  thoroughly  familiarize  himself  with 
the  terms  thereof. 

(2)  No  departure  from  the  plans  or  specifications  shall 
be  permitted  by  the  assistant  engineer  or  inspector  without 
the    approval    of    the    supervising    engineer. 

(3)  Deal  directly  with  the  contractor,  his  superintendent 
or   foremen,    and   give   no   orders   to   contractor's   laborers. 

(4)  Enforce  on  the  contractor  the  observance  of  the 
rights  of  propert-'  o'"ner^  and  the  general  public  and  permit 
no  negligence  that  wou:d  endanger  the  safety  of  employees 
or    others. 

(5)  Authorize  no  extra  work  without  the  approval  of 
the  city  engineer. 

(6)  Regular  working  hours  are  from  8  a.m.  to  .'i  p.m. 
Punctuality  is  essential.  Une.\cused  absence  from  the  con- 
tract while  work  requiring  inspection  is  in  progress  will 
be    deemed    sufficient    cause    for    dismissal. 

(7)  Allow  no  work  that  requires  inspection  to  be  per- 
formed except  during  regular  working  hours  unless  special 
arrangements  are  made  with  the  supervising  engineer  for 
the   inspection   thereof. 

(8)  When  work  on  the  contract  is  suspended  on  account 
of  rain  or  other  cause,  immediately  report  in  person  to  the 
chief    assistant    city    engineer. 

(9)  See  that  all  materials  to  be  incorporated  in  the 
work  are  properly  tested  and  approved.  Reject  any  inferior 
mat  Tlals  that  do  not  comply  with  the  specifications,  and  at 
once    notify    the    supervising    engineer    of   such    rejection. 

(10)  .Should  the  contractor  or  his  agents  refuse  or  neglect 
to  comply  with  the  plans  and  specifications  or  to  perform 
the  construction  in  a  proper  manner,  direct  him  to  suspend 
the   work.      Report   at   once   to   the  supervising   engineer. 

(11)  Keep  a  diary  in  which  record  each  day  all  occur- 
rences or  matters  of  interest  relating  to  the  work.  Make  a 
written  record  of  all  Instrument  work:  location  of  burled 
structures,  such  as  pipes,  valves,  house  connections,  etc., 
measuring  from  some  permanent  surface  reference,  such  as 
a  property  line,  street  monument,  etc.;  record  Inspections 
of  materials;  delays  and  accidents  and  their  cause;  author- 
ized overtime  and  extra  work;  progress,  etc.;  and  furnish 
to  the  city  engineer  on  blanks  provided  for  the  purpose 
dally   and    weekly    labor,    material    and    cost    reports. 

(12)  Keep  a  complete  record  of  the  names,  dates  of  at- 
tendance, location  and  Hpecinc  assignment  of  your  assist- 
ants, If  any. 

(13)  Assistant  engineers  and  Inspectors  on  construction 
will  be  held  responsible  for  the  quality  of  all  materials  and 
workmanship  on  the  contract  to  which  they  are  asslKiied, 
anil  for  the  Btrirt  rullllliiKnt  of  the  plans  and  specincations. 
Refore  final  construction  eiirefully  check  all  forms,  align- 
ment and  grades  from  references  established  by  the  city 
engineer's   ottlce. 


(14)  On  the  completion  of  any  contract,  or  if  transferred 
from  any  contract  before  its  completion,  immediately  de- 
liver to  the  desk  clerk  at  the  office  of  the  city  engineer  all 
plans,  specifications,  field  notes  and  data  in  your  possession, 
relating    to    said    contract. 


aimed  C^iT"^©© 
By  S.  E.  Shoup* 

Economy  generally  demands  a  three-centered  curve  for 
a  track  connecting  a  curve  with  an. intersecting  tangent; 
usually  neither  of  the  turnout  curves  is  acceptable,  being 
either  too  long  or  too  short. 

Suppose  the  problem  is  to  lay  out  a  track  connecting 
a  tangent  and  the  outside  of  a  4°  curve,  using  No.  10 
frogs  in  liotli  tracks.  The  radii  of  the  turnout  curves 
are  definitely  fixed  as  soon  as  the  frogs  are  chosen.  In 
this  case,  from  the  tangent  the  radius  would  be  941.6 
(a  5°  43'  curve)  and  from  the  outside  of  a  4°  curve  a 
No.  10  frog  Mould  require  a  curve  of  1°  43',  or  a  radius 


nrrM  solution  or  asc  /  on  dmgmm. 

OiVen  JO-r,  DC-R,,  GO^'R^.TOyRj 
JON' a.  D0,E-a,and60/'Ai 
To  find  rOji:-/lj,  DOJ'C  andJO'X. 
Ther?'  O^Oj  -  R^/fj 
0,0j'  R-Rj- 
Cff-  0,  Oj  'COS  DO,E  ■  IR,-Rj-cos/i, 
Ojfi'O.Oj'SinDO.E-  (RrRjJ-sinA, 
f.r,e.Mj-  ,     {Rr^,J-^"^d 
00,-0,H     rtR  -fR-Ri)'ca3A 

00-0,H        rtffrfR-RjJ'COsA, 
cos  e. 


0,00,' 


OOj-K- 


cos  0,00, 
ON'JO'COsJON '  r'cosa 
MN-P6 '  OO^-OzP.  GOz-Ri 

O2P'  O2O3  'CosGOir'fRi-Rj'casAi 
OM-  ON-MN  'r-cosa-CR^-fRrRj'CosAJ 
0,0N^4'    cos*'  ^^ 

,^  r-cos qj-fRi-RsJ'CosAi-Rz 


t-C\  <Pfe-a.      I-  FOfE-Aj- /30''('i>te  ^A^Az).  DistOJ 
J6-X  -  OjM^OjPrJN       OjM'  OOj'SinOiOM  ^K-s/n  <^. 

0}P-0,03'Sin60tF'  {Ryffjj'SmAi 
JN'  OJ' sin  JON  '  r'sina 
X-  K'Sin4't(R2-Rj)'5inA!-r'5ino 


Degree  ofcarye 


l-'ic   1.     Si)i.riit>\  ni-  ( '  \si    1    \  l'"ii;.  ■,' ) 

of  ;)33';.';  ft.  Hither  of  tiiese  ra<iii  woiiKl  make  a  track 
uiinece.><.><urily  long,  and  for  tlie  .-;ake  of  economy  they 
should  coiniiound  to  a  shorter  radius  as  soon  as  the  frog 
is  pas.-ii'd. 

In  all  ca.>;es  the  two  turnout  curves  will  be  fi.ved  in 
radius,  and  except  in  rare  cases  frog  angles  will  be  taken 
as  the  central  angles.  Kven  in  the  other  rare  cases  it 
is  neces.sary  from  a  praetiial  standpoint  to  assume  these 
angles.  The  radius  of  the  central  portion  of  the  curve 
will  be  assuined  according  to  local  conditions  or  the  prac- 
tice of  the  railway.  Tn  most  cases  the  degree  of  curve  of 
the  central   arc   will    lie   tlie   niaxiiniiin   the    road   allows. 
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Tin-  niilius  of  tlic  iimiii-liin-  iur\<'  will  !»•  kiinwn  iiml  iIh-  iiiit>l    \>r  ;,'rt'ii(rr  lliaii  A,   -j-  A^.      fn   Casr    I  \',  r  rcrs  a 

l;iii;;ciitial  iiii;;li'  al  llif  iTossiiij,'  dlisi'ivcd.  must  Ih-  ^jmiliT  than  A',  —  (/^,  —  A'j)  <os  A,  -[-  {I!.. 

Tlic   iu>la(ion    used    in   tlu'sc    rorinulas   is   as    fdllows:  /i',)  ro.'*  A,  -f  ^''.i-     Similar  liinitatiinis  apjil}'  to  all  oilier 

r  =  radius  of  main  lim-;  /^,.  A'..,  A',        l(iii;i('sl.  inlcrmcdi-  cases  in  their  resj)ectivt'  positions.     Tluise  limitations  ex- 

iile  anti  sliortesi   radii   in  conneclin;;  track,  respectively;  ixt  only  where  the  physical  conditions  in  the  field  rendc^r 

A,    X.  and  A.,  -    central  an;jlos  of  curves  havinj,'  radii  of  a  three-centered  <;urvi;  with  tin*  nssinned  elomontK  a  mathc- 

-iniilar  sul)scripls.     An   inspection   of   the  diairnim   will  matical  impossihilify. 
.  Neloj)  the  fact   that   tlu'   formulas  chan^'e  sli;;litly    for  'i'lu'  ;rrowin;r  lendtrncy  in  trackwork  is  to  tiikc  into  con- 


ilfercnt  sequences  of  radii  in  the  conncctinir  track.  Tlu're 
111  he  si.\  arraiijj;enu'nts  in  each  aii;,de.  ninkin;,'  a  total  of 
i  eases,  of  which  the  eight  most  proliahle  arc  given  in 


.     rfR,-(R,-ffxhcosJ. 
"  ccfe 


.js  v' k  — 

c-'P-te-a 

x-r-sha  f^rRj'^4  -K'Sii  4>. 


'^^  rtR.-Oi-R^'CosA 
.>;  rfff,-K-Pj)-cos4 

cose 
r,,^.r.coso^R^lR,-Ri<os4: 

A,'<t'-(et/i,'42) 

X-K'Sin  *  i(i?,-Rj'Sin4,-r'Sino. 


sideratioii  the  fact  that  frofi's  arc  imilt  >t  i;ii;,'lil,  when 
staking  out  wmk.  This  practice  is  nidiiniiciided  hy  the 
Aniurican  Kaihvay  l']n;:inecriii;:  Association.  Hecause  of 
this,  theoretical  turnout  curves  in  common 
use  invohc  lakin;^  the  Iciifrth  from  the  point 
to  tiic  liccl  of  the  fro;,'  into  all  forniulas 
in  till!  form  of  7'  xxu  F .  ;\w\  7'  ro.s-  /'',  whore 
the  track  continues  heyoiKi  the  fro;(.  This 
makes  the  formulas  ciiiiibcrsome,  and  l)(!cause 
of  the  added  complication  allows  more  ehanee 
for  error. 

Tiic   theoretiiai   curNc  actually    rejiresentf 


cose 
(.^  A. .  r-ccisa>R,-(R,-RO'C05A 

J,-  ISO'te-fi-'A'^^ 
c-a-C<i>te) 
X-r-j/r7<7i^,-Rj)'Sin/lrf(-sin  <l> 


Unots  ',1  or  Assumed:  R,.  R;.  R,.  r.  a  and  centra  angles  of  curws  frrougti  frogs. 

K-  Distance  from  centre  of  kfcm  Line  curve  to  centre  of  middle  curve  of  connectini)  trocA. 

e- Angle  txfween'K'and common  radius  of  Ithin Line  curve  and  fum-ouf  curve 

'^■Angle  iJ^tveen'tCand  operpemdicubr  to  tortgenf  Main  Line. 

c-Arc  of  curved  kfam  Line  txtiveen  intersection  end  point  where  connecting  track  tneaks  out 

V-  Oisf.  along  *jr?gp.tt  ■     ■         •  •  ...  .  ... 


K- 


(H^-R,:.s:nd 

r^R-JR-RJ-cosJ, 

cos  e 

r;.^.  r'Casa-fR,f(:ff^-Rj).casJJ     ' 

K 

c-  <Pfe-a 

il2-i3cr-f4t4jtcfaj 
X-  K-sin  <t'-rR2-Rj}'Sin/jyr.sno\ 


■^  '^'r-!^,t}f?^'-:.-'5Jj'if 
j^.  r-j^s\if.-R^-:c5J^ 

^^^^ncosc:pi,c.sJ.-:^ 

c-  <P-'aiel 
A2-atc-0it43) 
X-r-5:nat{R,-R2)'SinA,  -K-sin  <f>. 


T        IRrRJ'SinA, 
'"■'^  riRiRrRJ-cosJ, 
y,  rfRr{RrRJ'COs4 

cose 
^.^^.r-cosotR,f{RrRJ'COsJj 

K 
c-ate-'P 
A2-4>-(ef4fA}) 
X-  K-sin  <P-[(RfR^'Sin/i3fr-sinc^ 


(R2-R,hsin4, 

ff,  r-[RjtfRrRj)cosA; 

cose 
r..  ^  r-cosofR-{R.-R,)cosA 

K 
c-a-ff>*e) 

A2-i80-(<Pfef4^A,) 
X-r-sinoffRrRM'^A  -K-sin  <i>. 


,'^rcction  representing  cos  ■(>  is  negcti/e  ivhen  <t>>90'.    fCos  lOO'- -  cos  80'J 


Fig. 


Diagram  of  Eight  Cases  of  Coxxixting  a 
Taxgext  with  a  CuiiVED  Thack 


^'^''^^'r^E    -^I^- <}^T-sinf   AE-ig 
n,  gtT'SinF_ i^ 
'^    versr       ^^ 

C-AN-ZR'Sini/\ 

U-R^NK-s/n^r  JM-T^ccsf    NKig. 

L  -El^i-U-M-lRtiglsinr-  T-cosF 


Tan  b 


'  AN-C/^-cos^r 
'  C-KosT 

m-co 


CN-T   AN-C 
?■  if- 1? 


^■Jg    CD-BD'Sinr-ig'SmF 


M 


Tan  b 

AC- 

M-AC--^^^f^^     H-C-T-ccsiF*Jma 
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Fig.  3. 


DiAGiiAM  AXD  Formulas  for  Frog 
Taxgext  Curves 


Fig.  2.  It  is  believed  that  tiic  arrangement  of  the  l'onnula.s 
i>  such  that  the  ca.se  which  applies  to  a  particular  condi- 
tiou  can  be  picked  out  by  observation  in  the  minimum 
time. 

Case  I  is  worked  out  in  detail  in  Fig.  1,  and  any  case 
may  be  solved  by  analogous  methods.  Attention  is  di- 
rected to  the  fact  that  the  tangential  angle  at  the  point 
of  intersection  of  the  main  tracks  is  always  the  acute 
angle. 

Certain  unusual  limitations  must  be  observed.  In  Case 
I.  however,  this  restriction  is  so  remote  as  to  have  no 
actual  value.  In  Case  II,  for  instance,  L_a  —  l_c 
must  be  -rreater  than  A,  +  A,.     In  Case  III.  l_a  ■\-  l_c 


TABLE  OF  FROG  TAXGEXT  CURVES 


Len^h 

of 

FroE 

Fro(5 

Tan- 

Frog 

No. 

gent 

.•Vnglc 

4 

.5  0 

14°  15' 

5 

6  5 

11°  25' 

6 

7.0 

9°  .32' 

7 

8  0 

8°  10' 

8 

9  0 

7°  09' 

9 

10  0 

0°  22' 

10 

11.0 

5°  4.3' 

12 

12  0 

4°  40' 

!.■> 

l.i  0 

3°  49' 

10 

l.i  0 

3°  35' 

Radius    Curve 
190  67  30°  24' 
300.41  19°  10' 
423  00  13°  35' 
573.40  10°  00' 
740  00     7°  41' 
942.75 
1161.62 
1044.04 
2508.07 
2922.60 

*  Taken  from  Baltimore  4  Ohio  R.R.  standard, 
t  Taken  from  Kansas  City  Southern  Ry.  standard. 
X  Taken  from  St.Louia  4  San  Francisco  R.R.  standard 


Dis- 
Chord     tanco 
Length   P.C.  to 
P.C.  to      P.F. 
Degree  Heel  of    Along 
Frog      Main 
(P.T.) 
47.30 
59.78 
70.25 
81.70 
92.15 
104. 58 
56'  115.01    105.17 
29'  130.87   125.00 
2°  14'  171.15  150.25 
1»58'  182. .58  106.66 


0°05 


Line 

42.67 

53.58 

63.50 

73.91 

84.33 

94.75 


To  Set  Stake 
Di.s-  at  Point  of 
tanee  Frog  on 

from  Straight  Track 
PC.  to  with  Instru- 
Point      ment    of    Pt. 

of  of  Cur\-e 

Switch  Distance    Angle 
2.67*     42.34  6°  17' 
.53.31  5°  01' 
63.28  4°  14' 
73.72  3°  38!' 
83  07  3°  12S' 
94  00  2°  50}' 
1(M.53  2°  34 J' 
34.13t   124.89  2°  09J' 
34  90i   156.10  1°43}' 
46.66*  166.59  1°  37' 


8.58* 
9.50* 
13.41* 
17.33* 
25.78t 
28.17* 
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nothing  and  is  only  a  convenienoe  for  referring  computa- 
tions to  the  center  line  of  the  track,  all  turnouts  being  laid 
by  special  plans  that  control  everything  in  front  of  the 
frog.  Since  this  is  the  case,  a  curve  may  be  substituted 
which  serves  the  same  purpose  as  the  theoretical  curve, 
simplifies  the  fornudas  and  takes  into  account  the  frog 
tangent. 

This  may  be  called  the  frog  tangent  curve  and  differs 
from  the  theoretical  curve  in  that  it  becomes  tangent  at 
tlie  heel  of  tlie  frog  instead  of  at  the  point.  It  makes 
the  distance  from  tlie  point  of  curve  to  the  point  of  switch 
longer  by  the  length  of  frog  tangent,  but  it  is  certainly 
just  as  easy  to  measure  26  ft.  as  16  ft.,  and  this  method 
is  much  simpler  in  handling  compound-curve  problems 
or  cases  where  the  curve  continues  beyond  the  frog. 

The  formulas  derived  for  this  curve  are  shown  in  Fig. 
;i,  and  in  the  accompanying  table  will  be  found  the  angle 
and  distance  necessary  for  the  location  of  the  stake  op- 
posite the  point  of  frog  when  occupying  the  point  of 
curve.  If  the  stake  at  the  heel  of  the  frog  only  is  occi;- 
pied,  as  many  engineers  prefer  to  do,  it  is  only  necessary 
to  measure  back  the  frog  tangent  distance  when  the 
frog  angle  has  been  turned.  It  will  be  noted  that  the 
frog  tangent  curve  is  readily  obtainable  from  the  theor- 
etical curve.  In  the  table,  no  authority  is  given  for  the 
length  of  frog  tangent.  These  lengths  were  carefully  se- 
lected from  the  standards  of  a  number  of  leading  rail- 
ways, and  represent  the  general  average. 


NOTES 


Field  Tents  of  Concrete  on  the  new  buildings  for  the 
Massachusetts  Institute  of  Technology  at  Cambridge,  Mass., 
were  reported  in  a  paper  by  Sanford  E.  Thompson  at  the 
recent  meeting  of  tlic  American  Concrete  Institute.  Over 
100  specimens  of  8xl6-in.  cylinders  were  poured  simultan- 
eously with  the  pouring  of  different  parts  of  the  buildings. 
A  1  :  H4  :  3  concrete  tested  at  the  end  of  2S  days  gave  an 
average  crushing  strength  of  2320  lb.  per  sq.in,,  and  a 
1:2:4  concrete  of  the  same  age  an  average  of  2010  lb.  per 
sq.in. 

Rapid  Sliovel  Kxcavntion  in  Road  GradiuK — A  steam  shovel 
equipi)ed  with  a  %-yd.  dipper  moved  1000  ou.yd.  of  material 
in  a  10-hr.  ilay  on  road-grading  work  in  the  Adirondack 
Mountains,  according  to  a  report  by  Beede  Bros.,  contractors, 
Keene  ValU-y,  N.  Y.,  to  the  Bucyrus  Co.,  whose  shovel  was 
used  on  the  work.  The  highway,  built  last  summer,  is  part 
of  the  e.\tensive  state-road  work  in  the  Adirondack  region 
and  extends  from  Jay  to  Upper  Jay,  Essex  County,  through 
the  valley  of  the  Ausable  River.  The  shovel  worked  in  a 
side-hill  cut  1000  ft.  long.  The  average  slope  of  the  hill  was 
2  on  1  to  a  height  of  T.'j  ft.  The  machine  worked  parallel  to 
this  slope  for  the  whole  1000  ft.,  taking  out  the  toe  to  an 
average  width  of  about  20  ft.  and  digging  12  to  IS  in.  bflow 
subgradc.  The  soil  was  day  with  a  top  deposit  of  sand.  The 
sand  wa.M  of  such  good  cjuallty  that  it  was  used  as  a  Hller  for 
the  boulder  sub-base  to  bring  the  road  to  grade. 

No  attempt  was  made  to  slope  the  cut,  so  that  It  was  nec- 
essary to  pull  down  a  large  amount  of  material  after  the 
shovel  had  passed.  To  do  this,  longitudinal  ditches  were  dug 
above  the  cut,  cutting  through  the  mat  of  sod  and  fine  trei- 
roots.  By  this  means  If  was  usually  easy  to  cause  a  heavy 
slide;   where   Moce.'<Hary,   a   light    blast   was   used. 

A  5<M»0-Mlle  Motor-Truck  Tri|»  on  gi'odetlc  work  was  made 
last  year  by  u  r'arly  of  the  U,  S.  Coast  and  (Jeodetlc  Survey. 
An  astronomical  j>artv,  under  C.  V.  Hoilgson,  was  taken  from 
Denver,  Colo.,  to  Needles,  Calif.,  through  I'ccos,  El  I'aso, 
Douglas,  Tucson,  I'hu'nlx,  Yuma,  San  DUgo,  I.os  Angeles, 
Mojavp,  Siwrainento  and  Carson  City.  The  trip  was  remark- 
able when  It  Is  considered  that  observations  were  made  fre- 
quently on  mountain  i>enkH,  so  that  the  Journey  was  from 
mountain  to  mountain  rather  than  along  traveled  roads  from 
town  to  town.  Full-capacity  load  was  carried  over  ruiids 
varying    from    dn-p    mud.    In    New    Mexico   and    Texas,   and    the 


heavy  sands  of  the  Colorado  River,  to  good  highways  of  cen- 
tral and   southern  California. 

The  cost  averaged  3.9c.  per  mile  for  oil  and  gasoline,  and 
varied  from  2."  to  6.6c.  The  work  was  done  about  35% 
cheaper  than  if  teams  had  been  employed.  The  party  was  in 
the  field  from  May  to  October,  in  which  time  only  two  hours 
was  lost  by  engine  troubles. 

On  a  canon  road  in  western  Texas,  Mr.  Hodgson's  party 
and  outfit  had  a  narrow  escape  when  a  small  cloudburst  in 
a  few  minutes  transformed  the  road  into  a  river.  There  was 
no  time  to  put  on  chains,  but  ropes  were  quickly  wrapped 
around  the  rear  wheels  and  the  truck  was  run  up  a  steep 
slope  until  stalled  in  the  rising  water.  The  truck  was  then 
moored  to  mesquite  bushes,  but  the  water  soon  ceased  to 
rise.  Had  the  truck  remained  where  the  water  first  struck 
it,  it  would  have  been  almost  completely  submerged  and 
probably    overturned    and    damaged    by    drifting    timbers. 

It  was  in  the  desert  sands,  however,  that  the  greatest 
difficulties  were  encountered,  as  the  truck  was  fitted  with 
ordinary  solid  rubber  tires  (dual  behind)  which  cut  in 
deeply.  Many  e.xpedients  were  tried,  but  the  most  success- 
ful one  was  the  use  of  green  poles  placed  in  front  of  the 
dual-tired  rear  wheels.  These  poles  gave  traction  and  kept 
the  wheels   from   sinking  into  the  sand. 

To   Find    tlie    Onsets    to    a   Curve   from    the   Long   Cliord — I 

have  read  with  interest  in  your  issue  of  Dec.  10,  Mr.  Price's 
demonstration  and  solution  for  finding  tangent  offsets  to  a 
curve  when  given  a  long  chord  and  its  middle  ordinate.  I 
have  often  had  the  same  problem  to  solve  and  have  used  the 
fc.lowing  formulas  taken  from  any  standard  fieldbook.  The 
symbols  in  these  formulas  are  the  same  as  those  used  by 
Mr.  Price: 

L»-f-4M= 


R  = 


8M 


D- 


These  two  formulas  may  be  developed  e.t  any  time,  as 
tliey  are  based  on  simple  geometry  and,  while  they  are  not 
new,  may  be  of  interest. — Crosby  Tappan,  Engineer  of  Con- 
struction, Cumberland  Valley  R.R.,  Chambersburg,  Penn. 

Location   of   Low   Point   of   a   Vertical   Curve   in   Track — At 

any  change  of  grade  in  track  the  location  of  the  sag  or  sum- 
mit of  the  vertical  curve  will  not  be  the  same  as  the  grade- 
intersection  (P.  V.  I.),  except  in  the  special  case  of  equal 
grades  in  opposite  direction.  Ordinarily  it  is  not  important 
to  predetermine  the  location  of  the  low  or  high  point,  but  in 
subway  work  it  is  necessary  to  locate  the  sags  because 
pumping  sumps  must  be  constructed  at  these  points.  M.  A. 
Drucker  (Public  Service  Commission,  New  York  City)  gives 
a   simple   formula   for  locating   the   sag.     If 

D  =  distance  from  P.  C.  V.  C.  to  low  point; 

T  =  tangent    distance,    equal    on    both    sides    of    the 

P.    V.    I.; 
gi  =  first    gradient; 
g2  =  second  gradient: 
gi -(- gj  :=  arithmetical   sum   of  gradients; 
then  the  formula  is 

2  g,  T 
D  = 

gl     +     g2 

It  is  based  on  the  assumption  of  a  parabolic  curve,  whose 
tangent    offsets    vary    as    the    squares    of    the    distances.      Re- 


ferring to  the  sketch,  the  offset  at  2  D  Is  2  Dg,,  and  the  offset 
at    the    1'.    T.    \'     C.    Is   T(g, +  g3);    equating    thiir    ratio    to   the 

2  D 
siiuari'    of    thi'     ratio    of    the    distances    ,    the    above-given 

2  T 
forniulii   ri'.sull.s. 

limner  Floor  iliirdfiilng  .SjHteni  —  In  ilescrlblng  V.  M. 
Bruner's  drylng-out  system  for  |)r(Klucliig  a  nundusting  con- 
crete surface,  p.  221  of  our  Issue  of  Feb.  4.  liUfi,  we  mis- 
printed the  niinic  of  'he  company  which  handles  this  system. 
The  currcct   name   Is  Miunor  Granitoid  Co..  St.   Louis,   Mo. 


Mil  nil    I,    l!lir> 


KN(M  N  K  K  IM  N  (i      N  K  \VH 
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A  New^  Engineering^  Society 

Alxiiit  tlic  time  tlit>  Itills  Inr  aiiiiiial  (lm>s  iiiiiics  around 
:iili  ciif^iiu'cr  must  iVfl  that  t«'iliiiiial  socit-tii's  luivc  iinil- 
tiplit'd  lu'Voiid   liis  capacity   for  cnjuyiiif,'  tliciii,  and  this 
iiidiviilual   ()i)inii)n    niijrht    l)c   lortiticd    if   lie   iincw   that 
1  oarly    100  sucli  societies  are  listed  in  an   index  kept   in 
le  ollice  of  Knoinkkhino   Nkws.     Were  any  additional 
idence  of  the  •^regariousness  of  enjiineers  needed,  the  ri;- 
uit  orijanizafion  of  a  society  of  technical  society  secre- 
taries, noted  on  another  jiajie,  would  suilicc. 

And  yet  this  new  society  can  serve  a  very  useful  pur- 
pose, even  thoufrh  of  necessity  it  must  he  of  limited  mem- 
bership and  its  proceedinjis  of  immediate  interest  only  to 
its  memheis.  The  maiiajiement  of  a  technical  society 
must  he  larjrely  vested  in  tho  secretary,  the  only  |)ermanent 
ofticer,  and  its  success  or  failure  is  often  in  his  hands. 
Any  organization  which  will  tend  to  educate  that  secre- 
tary or  to  promote  better  relations  between  the  various 
societies  is  an  asset  to  the  many  memljcrs  of  the  manv 
societies,  which  iu  elVect  is  the  jirofession  itself. 


A.  BbM  tlo  l^nceKase  Stream* 
Itiataoia  ana  Me^yy  Jerses^ 

For  many  years  Xew  Jersey  was  one  of  the  few  states 
tliat  controlled  stream  pollution  with  a  vifjorous  hand. 
One  by  one  others  have  joined  the  ranks  and  at  present 
bills  to  the  same  end  are  before  the  legislatures  of  a  num- 
ber of  the  more  backward  states.  It  is,  therefore,  un- 
timely to  be  promoting  so  reactionary  a  bill  (Senate 
22(5)  as  was  introduced  in  the  New  Jersey  legislature  a 
few  days  ago. 

The  proposed  bill  would  take  from  the  State  Board  of 
Health  its  powers  over  sewage  disposal  into  any  running 
stream  at  points  below  the  lowest  niunici]jal  water-works 
intake  on  that  stream.  The  ellect  of  the  bill,  if  enacted, 
would  be  to  license  sewage  discharge  regardless  of  nuisance 
and  regardless  of  possible  future  sources  of  water-supply, 
provided  only  existing  sources  of  municipal  supj)ly  were 
not  atl'ected. 

It  seems  unlikely  that  so  reactionary,  seltisii  and  short- 
sighted a  bill  will  become  a  law,  but  that  should  not  be 
taken  for  granted  by  those  whose  duty  and  interest  it  is 
10  see  that  the  bill  is  killed. 

So  far  as  we  know,  the  New  Jersey  State  Board  of 
Health  has  exercised  its  large  powers  of  control  over  sew- 
age dispo.sal  reasonably.  The  reactionary  legislation  pro- 
posed, even  though  wholly  unwarranted,  may  nevertheless 
•11  make  it  and  similar  authorities  in  other  states  more 
.licitous  than  ever  not  to  go  to  extremes. 

m 

Tlh©  IR.e(de^eSo|3innieiratl  of  ©Hdl 

Ms^dlrs^^lac  Fo"wers 

The   passing  of  one  of  the   famous  old   water-power 

feanal    developments    of    this    country,    that   at    Cohoes, 

N.  Y.,  and  its  replacement  by  a  modern  hydro-electric 


unioiiiiiiiiiiiiininiiiiiiiiiiiiiiiiiiininiiiiiiiiiinminiiiiiii 


station  is  outlined  on  another  page.  The  coriKumma- 
fion  of  each  such  economically  desirable  rerjevelopinent 
brings  to  mind  the  constantly  decr^-asing  list  of  important 
old-time  powers  in  the  eastern  part  of  this  country.  Some 
of  the  other  notable  (dd  water  powers  which  still  exist  art; 
those  at  Holyoke,  iiowell  and  Lawrence,  Ma.ss.,  .Man- 
chester, N.  IF..  Bellows  Falls,  Vt.,  Roihcster,  Watertown, 
Carthage,  Oswego  and  Schuylervillc,  N.  Y.,  with  from 
2000  to  15,000  hp.  in  capacity  of  installed  wheels.  Kach 
one  reminds  us  of  the  advantages  that  would  ari.se  from 
widesj)read  redevelo|)ment  of  our  Kastern  water  powers 
along  modern  lines.  But  every  present  attempt  to  im- 
prove matters  brings  us  face  to  face  with  the  widespread 
burdens  of  distant  warfare  we  carry,  in  this  day  of  com- 
mercially interlinked  countries,  through  the  loss  of  mil- 
lions of  dollars  worth  of  capital  without  any  liojjc  of  re- 
turn. 

There  is  perhaps  a  ray  of  hope,  for  under  conditions  of 
reduced  availalile  investment  capital,  tlie  redevelopment 
of  old  water  powers  possesses  a  few  notable  advantages 
over  entirely  new  projects.  First,  the  market  is  at  hand 
and  assured,  (ienerally  an  appreciable  reduction  in  price 
ran  be  made  under  the  cost  of  old  canal  power  and  still 
the  busine.-js  can  be  made  to  yield  an  attractive  return  on 
the  new  investment.  Secondly,  the  total  cost  per  unit 
of  capacity  of  the  change  from  old  to  new  plants  is  fre- 
quently low  becau.«e  of  the  partial  utilization  of  existing 
hydraulic  works,  like  dams  and  canals,  and  the  elimination 
of  long  transmission  lines  and  transforming  apparatus  for 
a  considerable  amount  of  tlu;  buMuess  carried.  Communi- 
ties and  industries  liave  s])rung  up  in  the  neighl)orhoods 
of  the  old  developments  and  the  new  concern  is  al)le  to 
transfer  to  itself  much  of  the  "going-concern"  values 
of  the  small  individual  developments.  Moreover,  the  ad- 
vantages of  the  change  do  not  inure  exc'lusively  to  the  new 
concern.  For,  iu  addition  to  any  power-cost  reductions, 
where  the  new  company  acquires  a  multitude  of  small 
water  rights  one  of.  the  advantages  urging  each  owner  to 
relinquish  the  generation  of  his  own  power  and  to  accept 
central-station  service  is  the  recovery  of  valuable  space 
occupied  by  head  and  tail  races,  flumes,  pits,  etc.  There 
is  also  the  elimination  of  maintenance  costs  on  his  own 
hydraulic  plant,  or  of  danger  of  damage  from  leakage 
and  breakdown. 

The  community,  too,  receives  a  proportionate  benefit. 
In  all  of  these  old  powers  there  have  been  so  many  ele- 
ments of  inefficiency  that  the  total  power  which  can  be 
developed  may  be  increased  from  25  to  100%  and  more, 
though  a  part  of  the  gain  will  come  from  the  develop- 
ment of  storage  facilities  possible  under  unification  of  all 
the  power  rights.  The  old  machinery  is  usually  ill  de- 
signed, rickety  and  leaky.  There  is  u.sually  a  loss  of  head 
between  each  two  canals  or  dams  and  each  privilege  is 
generally  not  fully  utilized.  Often  only  the  parts  cf 
a  local  fall  best  adapted  to  low-head  plants  have  been 
em])loyed.  Thus,  after  the  needs  of  industries  dependent 
on  the  old  powers  have  been  satisfied,  there  always  remains 
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a  large  blot  k  of  electric  power  available  for  the  comniun- 
it\",  to  displace  more  or  less  obnoxious  coal-burning  plants 
and  to  add  at  least  a  mite  to  the  conservation  of  fuel  re- 
sources. Not  least  among  the  advantages  which  a  com- 
munity gains  is  a  desirable  tendency  away  from  the  hud- 
dling of  factory  buildings  in  restricted  areas  close  by  the 
old  power  canals,  with  a  consequent  reduction  in  tire 
damage  and  insurance  hazards. 
'.*] 

State  Coinmpetataoira  ^jwatlh  W^n^s^te 

The  report  in  our  last  week's  issue  of  the  annual  meet- 
ings held  by  the  state  engineering  societies  of  Iowa  and  of 
Minnesotii  were  of  wide  interest  in  that  they  described  i)ro- 
test  made  at  these  meetings  against  the  work  of  certain 
state  organizations,  which  in  the  opinion  of  a  large  i)r()- 
portion  of  the  engineers,  are  competing  with  engineers 
for  work.  A  similar  question  relating  to  the  competition 
of  professors  in  engineering  schools  of  State  universities 
with  private  engineers  was  discussed  in  a  letter  published 
in  our  issue  of  Feb.  11,  and  is  answered  in  this  issue  by 
four  well  known  men  connected  with  engineering  schools. 

The  questions  raised  in  these  controversies  are  not 
wholly  one-sided  by  any  means.  There  have  been  cases 
where  men  have  nominally  hclil  a  cliair  in  an  engineering 
sciiool  and  yet  have  devoted  the  l)ulk  of  their  time  to  out- 
side consulting  practice.  In  some  cases  of  this  sort  the 
university  authorities  were  (piite  as  much  to  be  criticized 
as  the  professors.  Tt  was  apparently  Ihe  distinct  inten- 
tion in  engaging  the  man's  services  to  have  the  institu- 
tion benefit  not  by  the  actual  work  of  instruction  which 
the  man  in  question  did,  but  by  the  prestige  given  to  the 
department  by  the  use  of  his  name.  Such  cases,  however, 
are  exceptional ;  and  there  is  much  to  be  said  in  support 
of  the  claim  that  engineering  is  a  profession  which  should 
be  taught  to  its  students  by  men  actively  engaged  in  j^m- 
fessional  work. 

The  situation  in  Iowa,  however,  is  not  a  mere  case 
of  individual  professors  engaging  in  engineering  prac- 
tice on  the  side.  There  engineers  are  confronted  with 
a  state  organization  which  offers  to  furnish  engineer- 
ing service  at  a  low  price  or  gratis  not  only  to  cities 
in  the  state  but  to  manufacturers  and  other  private 
concerns.  Surely  if  such  an  organization  is  backed  by 
the  prestige  of  the  State's  university,  the  private  engi- 
neer who  has  to  make  his  living  from  the  ])ractice  of  hi> 
profession  will  have  little  chance  in  the  competition. 

Our  readers  will  recall  that  some  years  ago,  when  there 
was  a  brisk  discussion  in  this  journal  over  the  action  of 
certain  state  highway  departments  in  undertaking  control 
of  all  highway-bridge  work  wiimn  the  state,  it  was  argued 
in  defense  that  very  little  of  tins  highway-bridge  work  is 
done  by  engineers  under  ])re.sent  conditions  anyway  but 
the  structures  are  let  by  contract  to  bridge  companies 
with  little  or  no  engineering  sui)ervision.  Similarly,  it  i.s 
urged  in  defense  of  the  Technical  Service  Bureau  of  Iowa 
that  it  only  aims  to  furnish  engineering  advice  whert-  en- 
gineers would  not  otherwi.se  get  a  look-in  at  all  and  that 
it  is  intended  to  be  an  entering  wedge  to  :;ecure  the  em- 
ployment of  i)rivate  engineers  rather  than  to  compete 
with  them  and  drive  them  out  of  business. 

There  is  no  doubt  that  in  rural  communities  ami  the 
smaller  cities  a  great  deal  of  work  is  done  in  a  ha|)hazard 
niHiiniT  without  engineering  advice  or  sii|icrvisioii  simply 


because  tliose  responsible  for  it  do  not  know  how  to  find 
an  engineer  suited  to  their  needs  whom  they  would  be 
willing  to  trust.  Ic  was  entirely  evident,  however,  that 
the  engineers  in  privat  practice  who  were  present  at  the 
Iowa  and  ^linnesota  meetings  did  not  look  with  favor 
upon  the  Technical  Service  Bureau  idea. 

There  is  one  comment  upon  this  whole  general  con- 
troversy that  can  safely  be  made  without  fear  of  contra- 
diction. That  comment  is  that  the  plan  of  doing  engi- 
neering work  ought  to  succeed  and  is  most  likely  to  suc- 
ceed which  furnishes  a  service  adapted  to  the  work  in 
iiand  at  the  lowest  cost.  It  is  an  engineer's  business,  ac- 
cording to  the  classic  definition,  to  make  a  dollar  earn  the 
most  interest.  The  work  of  building  sewers  and  water- 
works and  lighting  plants  and  l)ridges,  and  improving 
streets  and  sidewalks  in  small  towns  and  villages  must  be 
done  at  very  low  cost  or  it  cannot  be  done  at  all.  It  fol- 
lows that  such  work  must  be  done  by  engineers  wiio  can 
afford  to  work  at  a  moderate  price.  Men  whose  time  is 
worth  $50  to  $100  per  day  cannot  undertake  such  work 
for  the  engineering  expenses  would  soon  exceed  any  sav- 
ing they  could  effect.  On  the  other  hand,  if  it  is  at- 
tempted to  unduly  economize  in  preliminary  studies  and 
investigation  on  such  work,  expenses  are  likely  to  be 
incurred  in  the  construction  which  fuller  investigation 
may  show  would  have  been  wholly  unnecessary. 

The  usual  tendency  in  small  towns  is  to  economize 
to  the  last  penny  in  engineering  expenses.  Those  in 
charge  consider  the  engineer  merely  in  the  light  of  a 
skilled  workman  who  uses  a  peculiar  looking  instrument 
on  three  legs  for  measuring  purposes.  So  far  as  the  gen- 
eral ])Ianning  of  the  work  is  concerned — be  it  a  water- 
works, a  sewer  system,  an  electric-lighting  plant  or  any 
other  public  utility — the  local  officials  in  charge  are  apt 
to  consider  themselves  as  competent  to  do  such  planning 
<is  any  of  the  engineers  who  could  be  hired. 

This  may  very  possibly  be  the  case  as  respects  such 
engineers  as  they  number  among  their  personal  acquaint- 
ance. On  the  other  hand,  an  engineer  thoroughly  famil- 
iar with  the  latest  practice  and  commercial  conditions  in 
any  of  these  fields  can,  almost  without  exception,  make 
plans  for  constrtiction  which  will  involve  far  less  cost 
and  .secure  far  better  results  than  any  lavman. 

The  question  of  competition  between  state  organiza- 
tions and  the  private  engineer  turns  largely,  it  seems  to 
us,  on  the  question,  "what  kind  of  service  either  can  fur- 
nish?" It  must  be  generally  admitted  that  the  individ- 
ual engineer  working  alone  or  with  only  one  or  two  assist- 
ants can  cover  usually  only  a  very  limited  field,  and  will 
find  it  didicidt  to  compete  with  the  service  that  might  be 
rendered  by  a  state  organization,  with  the  prestige  which 
naturally  would  attach  to  the  latter.  On  the  other  hand. 
Iliere  arc  ])rivate  engineering  organizations  which  have 
.so  systenuitized  their  business  and  adopted  such  modern 
methods  in  carrying  it  on  that  any  state  organization, 
hampered  as  it  necessarily  must  be  with  more  or  less  red 
tape,  will  find  it  very  difficult  to  give  as  sfood  .service. 

?^: 

Prof^ress  Tow^ard  Mi^iser  R.ail- 

we^y  Re^tmlation 

in  the  railway  world  (oday,  the  crimes  of  the  fathers 
are  lu-ing  visited  u|)on  the  children.  It  is  easy  to  trace 
the  connection  between  the  oppressive  laws  and  regula- 
tions imposed  on  the  I'liilwiiys  iin<l  the  mistakes  and  mis- 
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I  Iff!  Is  (if  11  piist  ;;('in'iatii>ii  of  niilwiiv  (iHiciiils.  A  n'liiaik- 
nhly  Irank  (li'claralinii  as  to  llic  cliaiifif  of  liearl  wliirli 
luis  lakfii  place  aiiKHijj  railway  oIVuits  was  rfcfiitiv  iiunlc 
in  a  |iiililislinl  slalcmciit  ity  Saimicl  !{i'a,  Picsitli'iit  nf 
tiu>  IVmisylvania  !{.!{..  hanicl  Willanl,  i'li'sidciil  of  the 
Haitiiinirc  &  Ohio  IM{..  and  'i'lifoiloic  V'oorhci's,  I'lfsidcut 
of  till'  I'hilaiii'liiliia  <.V  Uiailin;;  |{y..  ri'incsciitiiij,'  the 
twiiily-oiii'  railway  ((iinpanies  of  N«>\v  York  and  New 
Jersey,  which  are  appealing,'  to  the  le^jishitures  of  those 
states  for  repeal  of  the  full-crew  laws.     We  ipiote: 

\V«>  frankly  iiiliiilt  tliiit  in  tlu-  piiMt  rikllioiulit  have  liepii 
too  »low  iiv  IntruduciiiK  siifoly  <1«<v1oum,  pitrtly  owImk  to  llio 
costH  Involvoil,  but  liiiKt'ly  bocnusc  of  u  ntupUl  iiml  Htuliboiii 
nttltudo  of  niliid  om-o  loo  ptcvnloiit  niiiniiK:  rnllroml  iimiiiiK<M'H. 
In  many  oasoH  thoso  iiianiiK<<iM  diil  what  wan  oIivIoiihIv  riKht 
iiiul  to  tlie  ailvaiitaKo  of  tho  railroailH,  tlu-lr  omployofH  ami 
lti«'  publio.  only  iimlci-  oonipvilHion  of  publir  opinion  and  en- 
forclnn  lawM.  Kallroiid  nianaKi'i'H  as  n  boily  have  rcucbcd  a 
nioro  onllKlitonod   wtiite   of  mind. 

It  is  dillicult  today  to  ajtpreciate  just  how  hidelMdiMd 
41x1  ultra-i'oii.servative  was  tl\e  typical  railroad  ollicer  of  a 
jioneratioii  afro.  Some  reinarkahle  examples  are  given  in 
an  interestinji:  old  iiook  on  railroad  accidents,  written  hv 
Charles  Francis  Adams,  ."{(i  years  airo.  just  after  he  had 
completed  ten  years'  >cr\  ice  on  tlic  Mas.sachu.selts  Ifail- 
road  Commission. 

The  railway  era  hei;aii  hefore  the  tolejrraph  was  in- 
vented and  for  .some  thirty  years  railways  wore  operated 
without  the  use  of  the  telejjrraph.  The  timetalde  was  the 
sole  ivliance  for  keepin,<r  trains  from  coUidinjr  with  each 
other.  It  was  ahout  the  time  of  the  Civil  War  that  tho 
movement  of  trains  l)y  telegra])hic  orders  was  ado])tod. 
■Some  twenty  years  later,  in  1ST!),  Mr.  Adams  wrote: 

Within  a  very  recent  period  the  superintendent  of  a  lead- 
ing Massaolm.set ts  Il.R.  Kravel.v  assured  the  railroad  oom- 
Miissioners  that  he  considered  the  control  of  train  move- 
ments by  telegraph  a  most  danprerous  leliancc.  and  he  had 
MO  doubt  it  would  be  speedily  abandoned  in  favor  of  the  old 
time-table  and  runnin^r  rule  system. 

Mr.  Adams  also  "ave  in  the  same  hook  some  interesting 
incidents  of  the  early  opposition  to  tho  use  of  the  West- 
mghouse  air  hrake.  Fn  18T1  a  roar  collision  occurred  at 
Revere,  Mass..  in  which  i)ractically  all  tho  passengers  in 
a  crowded  car  were  killed  or  injured.  It  was  clearly  e.s- 
tid)lished  that  the  accident  would  have  been  avoided  had 
the  train  been  equi])ped  with  air  brakes.  A  meeting  of 
^[assachusetts  railroad  otticers  was  called  to  discuss  this 
accident  and  one  prominent  otficial  Avas  asked  if  the  road 
under  his  charge  was  equipi)ed  with  the  most  improved 
l)rake.  lie  indignantly  re|)lied  that  it  was;  that  it  was 
•  •quipped  with  the  good  ohl-fashioned  hand  brake,  and  he 
V  as  ready  to  stake  his  professional  reputation  on  its  ab- 
solute superiority  to  any  other  brake  in  existence. 

At  the  same  meeting  a  description  was  given  of  the 
lilock  system,  which  was  then  not  only  unused  but  almost 
unknown  in  the  United  States.  One  veteran  superintend- 
ent remarked  that  while  tlie  system  might  possibly  work 
well,  he  would  not  dare  take  the  responsibility  of  operat- 
ing any  such  crowded  traffic  as  he  liad  charge  of  under 
>iuh  a  system  I 

We  cite  these  instances  of  the  ignorance  and  old  fogy- 
ism  of  a  dead  and  gone  generation  of  railway  officials, 
merely  to  sliow  the  great  change  that  has  taken  place. 
Xo  doubt  the  educational  influence  of  the  technical  school 
:ind  the  technical  journal  has  been  influential  in  pro- 
hicing  this  change. 

.Nowhere  has  the  cliaiiLre  been  more  marked  than  in  the 


attituile  of  railway  ollic(M>  toward  liic  pulilic  Twcnty- 
li\e  years  ago  there  were  very  few  railway  ollicials  enlight- 
ened enough  to  a<lmit  that  the  state  had  any  busineHS  tr) 
interfere  with  railroad  operation.  Tmlay  it  is  dillicult  to 
find  one  who  does  not  r<!cogiii/<'  that  public  regulation  of 
rnilways  has  come  to  ntiiy  and  that  it  should  be  welcomed 
and  not  opposed  by  the  railways. 

In  a  recent  piililic  aildrcss  before  the  commercial  organ- 
izations of  riiiladelpliia.  W.  W.  .Attcrbtiry,  vice-president 
of  the  Pennsylvania  IMJ.,  said:  "I  believe  in  railroiul 
regulation.  ]{ailroads  have  benelitcd  from  n-gulation  in 
ways  many  of  them  little  realized.  It  is  the  duty  of  the 
railroad  officer  to  coiiperati!  in  making  that  regulation  a 
continued  benelit  to  the  country."' 

Whih-  Mr.  Atterbury  thus  frankly  recognizc^d  the  neces- 
sity and  advantage  of  public  control,  he  declared  with 
e(|ual  frankness  that  the  railways  and  the  j)ublic  are  suf- 
fi  ring  from  incompetent  regulation.  WC  (|uote  further 
from  bis  remarks  as  follow's: 

No  step  in  m.v  Judsment  could  he  taken  by  the  bu8lnes» 
men  of  the  country  more  fruitful  of  practical  benefit  than  ac- 
tion to  Insure  that  any  man  appointed  to  rcKulate  our  rail- 
roads shall  be  qualified  by  experience  anfl  training  to  pass 
upon  the  important  (luestlons  which  will  come  before  him. 
I  suKKcst  that  a  minority  of  the  lailroad  commissioners, 
federal  and  state,  should  consist  of  men  trained  in  the  practi- 
cal conduct  of  railroad  affairs  and  all  ajipointments  should 
be  for  life  or  good  behavior  and  that  the  salaries  should  be 
such  as  to  attract   the   ablest  i)rains   in   the   country. 

It  is  noteworthy  in  this  connection  tiiat  Charles  Francis 
.Vdams,  from  whose  liook  we  have  quoted  ai)()ve,  and  who 
was  a  ])ioneer  in  establishing  state  regulation  of  railways 
in  this  country,  has  in  a  recent  pulilished  statement  con- 
demned tho  ])re.sent  tendency  toward  unwise  railway  legis- 
lation and  railway  regulation  liy  ])oliticians,  a.-;  constitut- 
ing a  national  danger. 

The  recent  investigation  of  the  New  York  City  Puldic 
Service  Commi.ssion  has  aided  to  make  clear  to  the  public 
the  necessity  of  putting  liigh-class  men  in  )>iaces  in- 
volving such  great  responsibility. 

Mr.  Atterbury's  plea  that  men  familiar  with  railway 
operation  sliould  be  chosen,  at  least  in  part,  for  the  mem- 
bership of  publioservice  connnissions  was  echoed  by  Wil- 
liam il.  Ivins,  of  Xew  York,  in  testifying  on  Feb.  25 
lieforo  the  legislative  l)oard.  The  New  York  law  makes 
men  connected  with  pul)lic  utilities  ineligible  for  ap- 
pointment, thus,  said  ]\Ir.  Ivins,  making  it  impossii)le 
to  obtain  experts  for  work  requiring  expert  knowledge. 

It  is  proljable  that  in  the  present  state  of  ])ublic  opinion 
ii:  would  be  impracticable  to  appoint  railway  officers  as 
members  of  a  commission  to  regulate  railways.  The  pub- 
lic would  as.sent,  however,  to  the  appointment  of  engi- 
neers on  such  connnissions;  and  there  are  manv  engi- 
neers not  now  connected  with  railways  who  could  bring 
expert  knowledge  to  such  a  task. 

It  is  a  very  great  pleasure  to  be  able  to  conclude  this 
note  with  a  recent  instance  of  the  ai)pointment  of  an  en- 
gineer to  such  a  position.  Chas.  C.  El  well  of  New  Haven, 
who  has  been  for  four  years  a  Chief  Engineer  of  the 
Public  Utilities  Commission  of  Connecticut,  has  ju.st  been 
*l)]winted  by  (iov.  Ilolcomb  a  member  of  the  Commission. 
It  is  noteworthy  also  that  Mr.  Elwell  (who  was  recently 
made  President  of  the  Connecticut  Society  of  Civil  Engi- 
neers) was  for  18  years  an  officer  of  the  New  York,  New 
Haven  &  Hartford  K.E.  Co.  ])rior  to  his  appointment  as 
the  Commission's  Chief  Engineer. 
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LetteFS  ta  the  Editlor 


iimiiiuiniiiiniiniiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiinuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiniii^ 


Sir — The  Irii'iids  of  the  {|iiiuitity  surveying;  method  will 
be  much  pleasod  at  your  partial  recommendation  in  the 
Feb.  11  issue  of  Exgixeerixg  Xews.  Likewise  the  suc- 
cess of  the  Engineers'  Club  of  St.  Louis  in  getting  official 
recognition  of  the  method  in  that  city  deserves  the  high- 
est commendation. 

However,  the  writer  regrets  that  a  definite  standard  of 
efficiency  and  responsibility  for  the  survey  is  not  fixed  bv 
the  St.  Louis  Ordinance.  Xo  one  can  take  off  quantities 
with  absolute  accuracy;  consequently  the  permissible 
variation  should  be  stated.  The  most  painstaking  and 
<-areful  work  should  be  demanded.  A  provision  tliat  the 
totals  of  the  different  classes  listed  must  be  correct  within 
say  3%  would  have  set  a  standard  liigh  enough  to  assure? 
the  best  service. 

Under  the  bond  clause  of  the  St.  Louis  Ordinance  it 
will  he  difficult  to  collect  damages  because  it  is  question- 
able at  what  point  of  variation  from  true  accuracy  negli- 
gence or  incompetency  can  be  charged.  On  many  jobs  a 
bond  of  $10,000  is  not  large  enough  to  give  proper  pro- 
tection to  the  contractor  and  owner.  If  the  amount  of 
the  bond  could  be  fi.xed  as  a  percentage  of  the  estimated 
cost  of  the  building,  equal  protection  would  be  afforded 
on  all  jobs.  A  bond  for  10%  of  the  estimated  cost  would 
give  sufficient  protection.  This  would  necessitate  a  sepa- 
rate bond  for  each  job.  Such  a  bond  should  be  drawn 
up  to  protect  both  contractor  aiul  owner. 

Wm.  Graves  Smith, 
President.  The  Quantity  Survey  Co.,  Inc. 

30  East  42d  St.,  Xew  York  City.  Feb.  23,"  1915. 

"Wfeiat  Trairasverse  Foipces  Act  osa 


Sir:  The  excellent  article  i)y  II.  Fleming  on  "Wind 
Stresses  in  Railway  Bridges"  discusses  the  other  trans- 
verse loads.  I  regret  very  much  that  he  did  not  take 
tliese  up  more  fully.  Tiie  lateral  forces  which  act  upon 
a  bridge  on  a  tangent  are: 

(1)  Wind. 

(2)  The  pressure  caused  by  ine(|ualities  in  track  ami 
imperfections  in  rolling  stock. 

(3)  The  teiidciuA'  of  the  individual  girders  or  trusses 
tt)  rotate  about  an  axis  through  their  end  shoes. 

(4)  The  tendency  of  the  compression  chords  to  buckle 
as  .separate  struts. 

The  author  has  covered  ( 1  )  very  thoroughly.  Tiit; 
allowance  for  (2)  will  depend  u|)on  the  care  bestowed 
upon  track,  locomotives,  a?id  cars.  If  defects  in  any  or 
all  of  these  cause  the  train  to  be  detk-cted  from  a  straight 
line,  the  force  develo|)e(l  is  applied  to  the  bridge.  Mut 
{'/<  seems  too  large  an  allowance;  it  would  assume  an 
(•(feet  I'qual,  at  tlO  mi.  per  hr.,  to  that  |Mii(lnced  by  a  1° 
curve. 

Mr.  Fleming  indicates  that  there  are  other  forces  and 
1   think  that  most  engineers  understand  this  without  al- 


lowing for  them  any  definite  quantities.  In  the  last  ten 
years  we  have  made  at  the  Institute  several  structural 
models  on  about  one-sixth  scale,  conforming  closely  to 
actual  practice.  While  subject  neither  to  wind  nor  vi- 
bration, these  had  barely  strength  to  carry  their  own 
vreight  until  the  transverse  bracing  was  inserted. 

Causes  (3)  and  (4)  seem  very  important  because  there 
are  numerous  cases  where  they  are  the  only  transverse 
forces ;  i)ecause  in  an  average  bridge  their  intensity  nnist 
be  such  as  to  make  their  consideration  important;  and 
because  these  stresses  act  all  the  time  and  reach  their 
nui.ximum  as  often  as  the  main  members.  Their  amoimt 
may  be  developed  in  a  manner  similar  to  the  analvsis 
of  the  lacing  for  compression  members. 

Horace  R.  Thayer, 
Carnegie  Inst.  Technology. 

Pittsburgh,  Pa.,  Feb.  23,  1915. 

s>: 
Eia^aEaees'Sira^  Sclhiools 

Sir:  Hei)lying  to  "Consulting  Engineer's"  letter  in 
your  issue  of  Feb.  11 :  Many  people  living  in  the  vicinity 
of  engineering  colleges  naturally  come  to  them  for  en- 
gineering advice  because  the  consulting  engineers  are 
not  sufficiently  well  advertised  so  that  these  people 
know  of  them.  Some  of  tliese  people  at  least  would  do 
without  engineering  advice  if  they  were  referred  to  local 
engineers  so  as  an  economical  proposition  only,  it  is 
better  that  the  college  professors  should  offer  their  ser- 
vices at  a  price  that  the  public  will  pay,  which  is  exactly 
what  the  consulting  engineer  does. 

Very  rarely  do  professors  compete  in  price  with  com- 
mercial engineers ;  and  if  student  assistance  is  utilized,  it 
is  paid  for  at  as  high  a  rate  as  they  could  earn  at  any 
other  work  available.  Your  correspondent  has  not  ap- 
parently stated  the  case  correctly  when  he  saj's  the  man 
who  can  do  the  work  at  the  lowest  figure  survives.  It 
appears  more  nearly  exact  to  say  that  it  is  the  man  who 
can  get  work  at  the  best  price  the  ])ublic  will  pay  who 
survives. 

As  to  the  use  of  the  university  facilities  in  connection 
with  sucli  work,  it  is  customary  in  .some  places  to  pay 
the  school  say  10%  of  the  fee  for  such  service. 

If  the  use  of  the  otTicial  stationary  does  deceive,  it 
is  not  justified ;  but  very  often  the  results  given  out  by 
one  man  may  be  the  combined  effort  of  himself  and  of 
several  of  his  colleagues  who  have  freely  given  their  as- 
sistance. If  the  grade  of  such  work  is  below  that  of  the 
commercial  engineer,  the  reason  is  not  apparent.  The 
commercial  engineer  may  be  a  graduate  of  a  few  years' 
standing  who  consults  his  professor  from  time  to  time 
when  h(!  gets  in  a  pinch.  Moreover  the  professor  is  apt 
to  i)e  more  deliberate  in  his  work  because  he  looks  upon 
it  as  an  engineering  achievement  rather  than  as  a  means 
of  earning  a  certain  fee. 

As  to  whether  such  work   nuiv  interl'ere  with  iustrm- 
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tioii  it  may  In'  saiil  tliat  tlic  iiisinn  linn  work  is  j»oiu'riilly 
lixt'tl  in  aiiiounf  ami  caiiiiot  In-  sliirkfil  I'vi-n  if  doKin-d. 
The  tiutsidi"  work  is  done  on  wliat  would  lie  <all<'d  "ovi>r- 
tinu'"  in  roinini-ninl  wmk. 

As  to  till*  j)()ssil)U'  dftriini'iital  cirfil  on  tlu'  .student, 
lu>  is  not  fiiolisli  imhui;;!)  to  tliiiik  that  he  loses  anvtliiii^ 
lit>('aiisc>  Ids  instructor  is  alilc  to  do  a  ^radc  of  work 
wliicli  is  »>f  I'onimt'icial  vahic.  If  this  same  stiidriit 
^llo^lld  nsk  information  of  the  outside  ciif^ineer,  he  would 
fail  to  iivi  what  lu>  wanted;  hut  the  professor  freely  jjiveH 
iif  the  results  of  his  iiivestitrations  and  f,'ives  the  student 
all  insight  to  thi>  conditions  he  may  c\i)cct  when  lie  ;,'oes 
(Hit  for  work  on  his  own  account. 

Even  if  all  of  your  correspondent's  ]>oints  were  ud- 
initted.  there  is  not  enou}j;h  of  such  work  heing  done  hy 
colle<,'e  professors  today  to  cause  any  worry  on  the  part 
of  the  eonnnercial  fraternity  and  the  )>ractice  is  suhject 
to  the  same  economic  laws  that  their  work  is. 

K.   (}.   (JllKEXMAN, 

Asst.  I'rol'.  of  Mcclianical  Kn.<;iiieering, 

Micliii^Mii  Agricultural  College. 
East  Lansing.  Mich..  Fch.  15,  l!)l,'j. 


Sir:  The  letter  sigiu'd  "Consulting  Engineer"  in  En- 
lUXEEKiNu  News  of  Fol).  11,  raises  a  question  which  has 
Lriven  technical  schools  very  serious  thought.  At  the 
]>rcsent  time  some  of  our  prominent  engineering  .school.s 
are  working  out  the  projier  limitations  under  which  the 
private  practice  of  professors  may  not  only  be  permitted 
but  encouraged.  As  chairman  of  a  committee  of  the 
Faculty  of  the  University  of  Minnesota  to  recommend  to 
the  Board  of  Regents  the  i)rincii)les  which  should  govern 
in  this  matter,  it  became  my  task  to  investigate  the  sit- 
\iation  very  fully.  Out  of  the  recommendations  of  the 
committee,  with  some  modifications  by  the  Regents  them- 
selves, the  rules  printed  bidow  were  developed : 

UNIVERSITY      OF      MIXXESOTA:      REGENTS'      RULES      ON 
PRIVATE    PRACTICE.      JUNE    10,    1914 

1.  No  full-time  niembcT  of  tlu'  faculty  shall  engage  in 
any  outside  activity  which  .substantially  interferes  with  his 
regular  university  duties.  Such  employment  should  con- 
tribute to  his  growth  and  efficiency  in  his  special  field  of  work. 

2.  No  full-time  member  of  the  faculty  shall  receive  from 
any  outside  source  either  an  annual  retaining  fee  or  a  reg- 
ular salary  unless  the  arrangement  shall  have  been  con- 
curred   in    by   the   Board   of   Regents. 

3.  Any  understandings  now  (June,  1914)  existing  be- 
tween the  University  and  members  of  the  staflt  with  refer- 
ence to  private  practice  shall  be  made  a  matter  of  record. 
This  shall  apply  also  to  new  members  of  the  faculty  when 
they   join    the   University   staff. 

4.  No  member  of  the  faculty  who  engages  in  consulta- 
tion or  other  private  practice  shall  use  the  offlcial  stationery 
of  the  University  or  give  as  a  business  address  any  building 
or    department    of    the    institution. 

5.  No  member  of  the  staff  shall  use  University  technical 
equipment  for  purposes  of  private  practice  without  notice 
to  the  comptroller  and  the  payment  of  a  reasonable  fee  for 
the    privilege    enjoyed.       (See    9    and    10    below.) 

6.  While  it  is  not  possible  to  draw  the  line  definitely 
between  professional  service  of  an  expert  or  consultative 
character  and  routine  professional  work,  the  University  is 
opposed  to  the  entrance  of  University  men  into  ordinary 
competition    in    the    various   nrof*'     ional    fields. 

7.  No  member  of  the  lacuity  shall  accept  employment 
which  shall  bring  him  as  an  expert  or  in  any  other  capacity 
into   antagonism    to   the    interests   of   the   State    of   Minnesota. 

S.  Every  member  of  the  teaching  staff  who  gives  pro- 
fessional opinions  must  protect  the  University  against  the 
use  of  such  opinions  for  advertising  purposes.  That  is,  when 
a  member  of  the  staff  does  work  in  a  private  capacity  he 
must  make  it  clear  to  those  who  employ  him  that  his  work 
is  unofficial  and  that  the  name  of  the  University  is  not  in 
any   way   to  be   connected   with   the   transaction. 

ft.  No  member  of  the  faculty  shall  undertake  for  private 
persons    or     corporations,     tests,     assays,     chemical     analyses. 


liitdcrlnloulrnl  oxnmliinllonii,  otc,  of  a  routine  character 
aixl  which  Involved  Ihr  uhp  of  th«  Unlvi-rnlty  property,  with- 
out notlfylnu  thn  roiMptroller.  by  whom  pormltN  for  the 
work  will  Imi  iHMU.'d.  Tin-  fiiiulty  menilxr  to  whom  thi!  per- 
mit Im  Ihnui'iI  hIiiiII  coll.ct  foi-M  from  tlioMo  who  rtcelvo  the 
mirvlcriH,  and  iicrount  to  thii  Unlv<'rMlty  iiioiilhly  for  IIm  p«r- 
ri'UtiiKc  of  llii-  fcim  HH  fixed  In  the  lint  of  prIccM  rncntlonod 
In    Ili'in    III   or   In    tlix    p<>rrnlt. 

10  II  Hhiill  Im-  IIh-  iliilv  of  the  comptroller  to  prupari-  In 
confercnci'  with  lln-  vnrlouH  flepurtmcnlH  concerned  ii  IIhI  of 
prU'PH  for  the  dlfforr-nl  lypi««  of  work  which  the  Unlvernlty 
Clin  uiidertuku  for  private  IndlvlduaU  or  corporal  Iomh,  .hkI 
tht<  pi'r('fnliiK<'N  which  Hhall  he  paid  to  the  UnlverHlty  for 
the  UHc  of  II H  iM|ulpiiieiil.  Ill  Hiiciclal  caMcs  not  covered  by 
the  complrollir'H  llHt,  the  price  for  the  work  to  be  done  and 
the  UnlvcrMlly'H  perccntuKC  shall  be  fixed  In  the  permit  au- 
thorising   the    Hcrvlco. 

While  it  was  urged  hy  the  chairman  of  the  comniittecr 
that  a  statement  conc(!rning  fees  should  be  incorporated, 
so  that  ])rofessorK  might  not  undercharge,  it  was  deemed 
wise  to  leave  that  to  ])rofessi()nal  ethics.  It  should  be 
added  that  a  number  of  the  members  of  the  Faculty  of 
the  College  of  Engineering  are  serving  as  consulting  en- 
gineers or  as  architects  in  imjxirtant  matters. 

Francis  C.  Sheneiion, 
Dean,  College  of  Engineering, 

University  of  Minnesota. 
Minneapolis,  Minn.,  Feb.  18,  1915. 

Sir — In  yonr  issue  of  Feb.  11,  "Consulting  Engineer" 
requests  a  discussion  on  the  topic  suggested  by  the  title. 

If  "Consulting  Engineer"  desires  to  reduce  competi- 
tion, he  has  suggested  the  proper  means  of  accomplisliing 
that  result.  Let  all  teachers  l)e  clio.sen  for  their  ability 
as  theorists.  Do  not  let  them  practice  their  profession. 
In  a  few  years  they  will  be  splitting  hairs  on  nonessentials 
and  tlieir  graduates  will  be  as  impractical  as  they  are.  In 
this  manner  the  competition,  not  only  of  tlie  professors 
but  also  of  their  numerous  students,  may  be  avoided. 
Thus  "Consulting  p]ngineer,"  if  he  lives  long  enough, 
will  only  have  to  compete  with  the  so  called  practical  man 
who  knows  things  because  he  has  done  them  before ! 

We  would  like  "Consulting  Engineer"  to  point  out  a 
profession  which  is  not  overcrowded.  It  has  been  stated 
that  the  remuneration  of  the  average  New  York  lawyer 
is  al)out  the  salary  of  the  average  New  York  policeman. 
McCIure'.s  for  February  and  March  has  interesting  ar- 
ticles on  the  remuneration  of  the  average  clergyman  and 
average  doctor  and  states  that  the  one  receives  less  than 
$(500  per  annum  and  that  only  23  out  of  70  doctors  at 
a   medical   convention   were   making   expenses. 

"Consulting  Engineer"  in  stating  that  "it  is  the  sur- 
vival of  the  fittest  or  rather  of  the  man  who  can  do  work 
at  the  lowest  figure,"  confuses  the  contractor  and  the 
consulting  engineer.  The  survival  of  the  latter  depends 
upon  his  ability  to  show  how  work  can  be  done  at  the 
lowest  figure  and  make  a  net  saving  in  spite  of  his  larger 
fee. 

Is  higher  education  worth  while?  Judging  by  the  vast 
sums  spent  upon  it  annually  in  this  (^ountry  and  abroad, 
it  is.  If  a  young  man  desires  to  enter  the  engineering 
profession,  can  he  do  better  than  enter  a  reputable  cmri- 
neering  .school  ?  Suppose  that  he  is  uncertain  as  to  his 
life's  work.  Are  not  the  four  years  spent  in  meeting 
the  high  requirements  necessary  for  graduation  from  a 
first-class  engineering  school,  a  tangil)le  asset  of  inesti- 
mable value  in  meeting  the  demands  that  the  unknown  fu- 
ture will  produce? 

In  the  College  of  Technology  of  this  institution,  "Con- 
sulting Engineer's"  query  was  settled  on  what  we  suppose 
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to  be  good  business  principles.  Every  teohniial  professor 
is  encouraged  to  practice  his  profession.  When  this  in- 
volves the  use  of  laboratory  equipment,  a  portion  of  his 
fee  is  returned  to  the  laboratory  and  is  used  in  buying 
additional  instruments.  It  is  not  regarded  as  the  busi- 
ness of  the  engineering  profession,  but  that  of  the  dean  of 
the  college  concerned  to  investigate  any  rumor  in  regard 
to  neglect  of  duty  or  of  incompetency  on  the  part  of  any 
professor  and  to  take  proper  steps  to  maintain  the  reputa- 
tion of  the  college  for  high-grade  training. 

The  advantages  of  this  method  are  obvious.  It  secures 
and  holds  al)le  professors,  giving  tiiem  the  diversity  re- 
quired by  active  and  virile  minds.  The  strong  courses 
attract  students  who  are  awake  to  the  inevitable  compe- 
tition which  awaits  them  on  the  outside  regardless  of  the 
fields  which  they  may  enter  after  graduation.  The  college 
gains  the  respect  of  the  community  when  its  professors  are 
quoted  as  authorities  on  professional  questions.  If  a  pro- 
fessor is  incompetent  in  the  practice  of  engineering,  the 
fact  is  soon  recognized  and  reflects  discredit  on  him  and 
his  college  and  none  will  note  this  quicker  than  his  stu- 
dents and  liis  dean. 

Why  is  it  that  the  attendance  in  colleges  of  technolog}' 
has  increased  by  leaps  and  bounds?  Is  it  not  because  the 
vague,  misty  instruction  of  the  pure  theorist  has  given 
way  to  the  more  rigorous  training  that  can  be  given  only 
by  men  who  have  sui'cessfully  practiced  their  professions? 
Why  is  it  that  many  men  attend  engineering  colleges  who 
never  intend  to  practice  engineering?  Is  it  not  because 
they  recognize  that  the  laboratory  training  of  the  engi- 
neering student  is  true  cultural  training  and  develops 
the  mind  for  any  pursuit  that  the  graduate  may  desire  to 
enter  ? 

W.  II.  r.  Ckeightun,  U.  S.  N.,  Retired, 
Dean,  College  of  Technolog}',  Tulane  University. 

New  Orleans,  La.,  Feb.  22,  ]!)f5. 


Sir :  I  have  read  with  interest  the  communication 
■'Competition  by  Profe.ssors  in  ^Engineering  Schools,"  con- 
tributed by  "Consulting  Engineer,"  and  your  editorial 
■omment. 

There  can  be  no  doubt  that  a  policy  by  which  en- 
gineering teachers  are  permitted  to  engage  in  outside 
professional  work  is  fraught  with  jjossibilities  detrimental 
to  the  best  interests  of  tiie  institution  with  which  they 
are  connecrted,  and  especially,  i)erluips,  of  the  students 
under  their  direction.  It  is  no  less  certain,  however, 
that  unless  opportunities  for  outside  professional  work 
are  offered  in  some  measure,  the  existing  difliculty  of 
attracting  and  hohling  strong  men  in  the  field  of  engi- 
neering teacliing  wouhl  be  greatly  emphasized.  Not  only 
wouhl  it  cut  off  a  legitimate  and,  it  may  be,  necessary 
source  of  revenue,  I)ut  al.so  because  wide-awake  men  will 
not  allow  thcm.selves  to  he  denied  the  stimulus  that  comes 
from  siicli  activities,  and  without  wliicli  the  tendency 
wotiM  b(!  for  tlicir  teaching  to  degenerate  into  deadly 
routine. 

In  my  judgment  tlie  riglit  |)rocedure  in  sucli  matters 
-hould  Ijc  determined  with  careful  regard  to  the  interests 
involved,  and,  that  restrictive  measures  should  be  def- 
initely formulated  for  the  guidiince  of  a  given  departnuMit, 
;ircording  to  the  environment  of  the  institution  and  other 
urrounding  circnmstances. 

It  may  be  int((resting  and  helpfully  suggestive  to  others 
111  quote  the  following  regulations  governing  outside  pro- 


fessional activities  observed  in  the  Department  of  Civil 
Engineering  of  the  University  of  Pennsylvania,  these 
regulations  having  been  formally  approved  by  the  Uni- 
versity authorities : 

No  restriction  is  placed  on  outside  worli  not  involving 
the  use  of  l^niversity  apparatus  or  power,  except  tViat  it  must 
be  confined  to  limits  compatible  with  the  full  discharge  ot 
University  duties,  and  that  the  name  of  the  University,  or 
the  official  title  of  the  individual  concerned  in  his  relation  to 
the  University,  must  not  appear  on  any  reports  rendered. 

■U'ork  involving  the  use  of  University  apparatus  is  sub- 
ject   to    the    following    restrictions: 

1.  Ordinary   routine   commercial   tests  are   not   permissible. 

2.  Investigations,  tests,  etc.,  involving  apparatus  and 
power,  or  both,  may  be  undertaken  with  the  approval  of  the 
head  of  the  department,  under  any  one  of  the  following  con- 
ditions: 

(a)  Under  an  arrangement  by  which  the  cost  of  materials, 
special  apparatus,  time  of  machinist  or  laborers,  etc.,  are 
assumed  by  outside  parties,  and  the  work  is  conducted  by 
one  or  more  members  of  the  teaching  staff  without  com- 
pensation, but  with  the  privilege  of  publishing  the  results 
in  the  technical  press  or  in  a  paper  presented  to  a  technical 
society.  In  such  cases  it  is  to  be  understood  that  the  pro- 
gram of  the  investigation  and  its  technical  features  generally 
shall  be  planned  either  independently  by  the  members  of  the 
teaching  staff  concerned,  or  in  cooperation  with  the  party  or 
parties   who   assume    the   above   mentioned    e.vpenses. 

(b)  Under  an  arrangement  similar  to  the  foregoing,  except 
that  the  program  is  planned  wholly  by  outside  parties,  and 
its  execution  merely  supervised  by  one  or  more  members  of 
the  teaching  staff,  and  at  their  option.  In  that  case  the 
members  of  the  teaching  staff  would  be  paid  a  moderate  fee 
at  a  time  rate,  and  the  interested  parties  would  be  charged 
for  the  use  of  the  power  and  apparatus  in  addition  to  the 
items  enumerated  under  (a),  all  of  these  charges  being  re- 
ported to  the  treasurer  of  the  University,  subject  to  his  col- 
lection. Under  this  arrangement  the  publication  of  the  re- 
sults is  optional  with  the  interested  parties,  but  if  published 
it  must  be  stated  that  they  were  conducted  in  the  labora- 
tories of  the  Department  of  Civil  Engineering  of  the  Uni- 
versity of  Pennsylvania,  and  the  manuscript  must  be  prev- 
iously approved  by  the  Department  as  to  the  accuracy  and 
completeness  of  the  experimental   data. 

(c)  Under  an  arrangement  by  which  a  professor  or  as- 
sistant professor  may  conduct  an  investigation  on  his  own 
responsibility  and  at  a  compensation  on  the  usual  scale  for 
work  of  this  character,  in  which  case  he  will  reimburse  the 
University  for  the  actual  cost  of  labor  and  machinist's  time, 
and  pay  10  per  cent,  of  his  fee,  to  cover  the  cost  of  power 
and   apparatus,    into   the    petty   cash   laboratory    fund. 

Some  of  the  considerations  underlying  these  regulations 
may  be  stated  briefly  as  follows : 

Inasmuch  as  the  University  is  located  in  a  large  city 
where  ample  facilities  exist  for  routine  commercial  tests, 
it  should  not  enter  this  field  by  allowing  the  use  of  its 
laboratory  facilities  to  instructors  for  that  purpose.  Such 
work  is  purely  commercial,  of  little  or  no  scientific  inter- 
est, and  competition  in  that  field  on  the  part  of  the 
University,  even  tliough  done  at  the  usual  scale  of  prices 
ob.servcd  in  outside  circles,  is  unfair  and  undesirable  in 
that,  (1)  the  instructor  commands  the  use  of  ajijiaratus 
which  does  not  belong  to  him;  (2)  parties  requiring  such 
work  are  fre(iuently  disposed  to  have  it  done  by  some 
one  connected  with  the  University  primarily  with  a  view 
of  using  (misusing)  the  name  of  the  University  in  con- 
nection with  the  results;  (3)  in  that  it  is  apt  to  give 
ri.se  to  advertising,  commercial  circularizing,  etc.,  detri- 
mental to  the  best  interests  of  the  University. 

An  arrangement  of  the  kind  described  in  jmragraph  2 
(b)  is,  of  cour.se,  entered  upon  only  for  e.\cei>tionaI 
rca.sons.  Such  arrangements  have  been  made  with  a 
numher  of  linns  luid  corporations,  tlie  general  situatimi 
.being  that  the  department  commanded  certain  ap]>aratus 
e.s.seiitial  for  the  conduct  of  proposed  tests  and  not  avail- 
able el.sewhere  in  I'hiladelpiiia.  Tn  that  connection  it 
should  he  recognized  that  a  higher  institution  of  learning 
may  be  regarded  as  a  quasi-j)ul)lic  institution,  with  im- 
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pljiMl  ilnlics  to  the  |uil>li(,  rroiii  uliDin  itH  Riipporl  Ih 
larp'l.v  (IcriviMl.  Under  llu-  ciniiinsl^iiiccs  .<*tiiti'«l,  it  M-finn 
unfair  in  priiiiii)!!'  to  nuikc  uso  of  iippnratus  in  tin-  way 
induiitt'd  i(intinf,'cnt  on  tin-  piivnicnt  of  profcssioinil  firs 
on  tlif  usual  scale  to  anyone  connected  witli  the  depart- 
ment, inasnincli  as  his  expert  knowied^-  would  he  neither 
lV(|niied  nor  desired,  hut  would,  in  that  case,  he  paid 
merely  in  onh-r  to  ,i,'nin  access  to  apparatus  lieloiij^in^  to 
the  I'niversity. 

I'llNi  MI    M  MMiriCO, 

l'ni\ci>ity  of  I'cnnsylsania. 
I'liiladclpliia.   Kei).   IS.   I'.M."). 


In  the  new  YounRstown.  Oliio,  i  oltifoici  .l-i  iMKiote  ordl- 
niinoe,  the  Inspector,  who  must  rfi>ort  to  the  olty  olllclalH 
roKiirdinK  the  construction  of  hulldhiKs,  Is  employed  by  the 
owner,  not  by  the  contractor  as  stated  In  tlie  note  In  "RnKl- 
neerlnjr  Ni'ws,"  Keb.  4.  I'tir..  p.  22."..  In  this  respect  the  Youngs- 
town   ruliuK   is  11  copy   of   the  Cleveland.   Ohio,   ordinance. 


The  concrete  pavement  which  was  renovated  accordlnR  to 
methods  described  in  "EnprlneerinK  News,"  Jan.  28,  1915,  p. 
172,  was  laid  accordins:  to  the  Hassani  patented  process  and 
not  by  the  ordinary  nonpatented  methods  now  common  In 
concrete   i>,avements   and    roadways. 

S^ppSs^  AssocnafiaoBa* 

The  eiiihth  annual  ineotiiisi  of  the  Indiana  Sanitary  and 
Water  Supply  As.sociation  was  held  at  Indiana]K)lis,  Feb. 
'i'.)  and  3  f,  1!)15.  The  projjram  included  a  score  of  pa- 
pers and  addrosse.«,  a  half  dozen  coininittee  reports,  a 
banquet,  a  theater  party  and  a  visit  to  the  new  pumping 
plant  of  tlie  Indianapolis  Water  Co. 

Indiana  Public  Utility  Commis.sion — The  work  of 
the  Commission  was  reviewed  hy  Thoma,>i  Duncan.  Chair- 
man. The  Commission  has  been  limited  by  a  lack  of 
funds  for  .staff  salaries,  only  one  of  the  engineering  stalf 
receiving  more  than  $1800  per  year.  In  all  cases  but  one, 
thus  far,  where  public-service  ])r()])erty  has  been  apprai.sed 
and  rates  reduced,  the  utility  has  appealed  to  the  courts. 
"If  the  Public  Service  Law  is  going  to  work  in  this  way," 
Mr.  Duncan  stated,  "the  operation  of  the  Commi.ssion 
will  he  a  failure,  utility  regulation  will  be  abandoned  and 
pulilic  ownership  will  become  universal."  Of  the  seven 
water  utilities  which  have  a])peared  before  the  Commi.ssion 
to  date,  rates  only  have  been  involved  in  five  cases,  while 
in  two  cases  service  alone  was  questioned,  and  purification 
was  ordered.  On  the  whole,  there  luiii  l)eon  less  coni])laint 
as  to  the  character  of  .service  and  product  of  the  water 
utilities  than  of  the  other  utilities  under  regulation. 

Some  phases  of  the  work  of  the  Commission  were  dealt 
with  in  the  report  of  the  Committee  on  Water-Works 
Management  and  Accounts,  which  was  presented  by  C.  H. 
Ilurd,  Chairman.  Replies  to  a  series  of  questions  .sent  out 
to  utility  managers,  asking  for  their  experience  in  the  use 
of  Public  Service  Commission's  forms,  were  summarized 
in  part  as  follows : 

In  a  general  way  the  classification  is  Rood.  The  division 
of  the  classes  of  service  and  the  definition  of  commercial  and 
industrial  use  are  not  in  accordance  with  the  best  utility  prac- 
tice. The  system,  generally,  is  considered  a  benefit  to  the 
utility. 


•Reported    for    "Engineering    News"    by    H.    E.    .lordan.    En- 
gineering Chemist,  113  Monument  Place,   Indianapolis,  Ind. 


Probably  lh«<  orrPntMit  problem  with  which  thn  CommlHMlon 
linN  to  dftui  Ih  that  uf  viiluatlon.  The  Coinnilttee  belluvcn 
that  Ihnro  Hhuulil  lio  no  dIfTorenco  In  the  uctuul  valuo  of  the 
properly,  whether  tho  valuutlon  Ih  made  for  rate-maklnK 
or   liny    other    purpoHn, 

The  i|ueHllon  of  iloprochitlon  Im  alMO  troubleHOine,  frc- 
■  luenlly  liecauNK  there  Im  ronfUHlon  between  the  actual  de- 
preciation anil  renewal  charge.  Aliprerlatlon  Im  NOinellnieN 
UMcd  conver«ely  with  depreciation.  TIiIm  Ih  only  true  in  the 
riiHe  where  the  lii-reaHi:  In  valiK'  Ih  due  to  cauHeH  within  the 
property    Itdelf. 

The  term  "KOing  value,"  llUe  doprcclHtion,  ilcHerveH  ;i 
different  nnmo.  Undoubtedly  an  operating  plant  huH  a  greater 
value  than  a  nonoperating  plant,  and  whatever  thin  valuu 
may   bo   called,    the   utility    Ih   entitled    to   earn    a   return    on    It. 

PlMlMC  IIkaI-TII   SkUVICK  StANDAHDS  KOIt  WaTKK  IJ8EI) 

o\  Intku.stati".  C'AiiHiKit.s — A  paper  on  this  subject  was 
read  by  H.  H.  .Jordan,  of  Indianapolis.  lie  objectcij  to  the 
standard  on  the  ground  that  city  water-supplies,  if  u.sed 
on  railroad  cars,  are  virtually  subjected  to  tlu;  standard, 
while  studies  of  well  known  filtered  water-sui)plies  show 
that  tho.se  having  a  higher  pro])ortion  of  B.  coli  than  is 
allowed  by  the  Public  Service  Standard  have  had  a  good 
effect  ui)on  public  health.  The  average  in  the  Lawrence, 
Mass.,  plant,  for  a  period  of  17  years,  has  been  10.8% 
positive  results  in  1-c.c.  examinations  for  B.  coli,  and  at 
Indiana])oIis  ;5.1%.  The  assumption  that  bacteria  of  the 
coli  group  do  not  multiply  in  water  was  questioned — 
studies  on  the  bacterial  multij)lication  in  a  hypochlorite 
treated  water  made  in  the  Indianapolis  Water  Co.'s  labora- 
tory .showing  more  than  100%  increase  in  bacteria  of  the 
colon  ty])e  after  21  liours  standing. 

In  discussing  this  paper,  Prof.  E.  B.  Pheli)s,  of  the 
United  States  Public  Health  Service,  stated  that  tlie 
railroad  comj)anies  are  making  no  objections  to  the 
standard,  and  that  the  cost  of  improving  any  city  supply 
to  meet  the  standard  involves  no  large  expense  by  the  rail- 
roads. 

Dr.  Edward  Bartow,  Director  of  the  State  Water  Sur- 
vey, of  Illinois,  detailed  studies  on  100  samples  of  water 
taken  from  railway  cars  entering  the  city  of  Chicago, 
in  which  it  was  shown  that  73%  did  not  conform  to  the 
standard. 

Stkeam  Saxitatiox — Prof.  Phelps  said  that  everj-one 
got  along  pretty  well  when  Saturday  night  was  "bafeli 
night,"  and  that  the  daily  bath  is  "a  sanitary  luxury 
rather  than  a  .sanitary  necessity."  He  made  the  plea  for 
cleaning  up  streams  on  the  same  basis  as  that  of  taking 
the  daily  bath,  because  it  looked  better  and  seemed  better. 

TiiEATMKXT  OF  IxDUSTHiAL  Wa.stes — Laugdou  Pcarsc, 
Engineer  of  the  Sanitary  District  of  Cliicago,  stated  that, 
considered  as  a  load  on  sewage-disposal  works,  the  pack- 
ing-house wastes  of  Chicago  are  equivalent  to  one-fourth 
the  total  population  of  the  Sanitary  District.  Domestic 
sewage  contains  1  to  5  cu.yd.  of  solid  matter  per  million 
gallons,  stock-yards  wastes,  (5  to  10,  and  tannery  wastes, 
10  to  100  cu.yd. 

BusiXE.s.s — After  hearing  the  report  of  a  Joint  Com- 
mittee on  Amalgamation  with  the  Indiana  Engineering 
Society,  the  Association  decided  to  drop  the  idea,  but 
voted  in  favor  of  holding  a  joint  meeting,  or  simultaneous 
meetings,  with  the  Society  in  1916. 

Officers  were  elected  as  follows:  President,  J.  N. 
Hurty,  Secretary  State  Board  of  Health,  Indianapolis, 
Ind. /First  Vice-President,  IT.  0.  Gorman,  Chief  Engi- 
neer Public  Service  Commission,  Indianajiolis ;  Secretary, 
W.  F.  King,  Assistant  Secretary  State  Board  of  Health, 
Indianapolis. 
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edlevelopmrneimt  ©f  OM  Caimal  Fo^^er 


>'^yyUP6l6 — TIte  history  of  the  old  Cohoes  canal 
power  development  is  briefly  sketched.  The  prin- 
cipal features  of  the  new  hydro-electric  plant  are 
described — utilization  of  old  stone  dam  and  first- 
level  canal,  10,000-hp.  turbines,  12,000-volt  gen- 
erators, large  steel  headgates.  ice  protection.  The 
benefits  secured  from  the  canalization  of  the  Mo- 
hawl-  River  for  navigation  are  presented. 

The  old  hydraulic  canal  power  develojiment  at  Cohoes, 
X.  Y.,  after  a  useful  life  approaching  85  years  has  finally 
been  superceded  by  a  iiydro-electric  development  of  mod- 
ern type.  The  redevelopment  at  tliis  point  is  of  particu- 
lar interest  because  of  the  liistory  of  the  company,  the 
design  of  the  old  system  by  the  late  J.  B.  Francis,  the 
father  of  modern  hydraulic  engineering,  and  the  char- 
acter of  the  new  works. 

The  Old  Cohoes  Canal  Power 

The  Cohoes  Co.  was  incorporated  in  1826  as  a  power 
and  manufacturing  company  with  a  capital  of  $250,000, 
which  was  increased  in  a  few  years  to  $500,000.  The 
company  purchased  a  large  plot  of  land  in  what  is  now 


to  the  Hudson  level.  The  Champlain  Canal  is  controlled 
at  the  ilohawk  by  a  dam  in  Cohoes.) 

The  first  power  canal  was  completed  in  1834  and  was 
1%  mi.  long.  It  gave  a  fall  of  18  ft.  In  1843,  a  second- 
level  canal  was  added  and  the  first  one  was  somewhat  al- 
tered so  that  both  could  make  use  of  the  old  Erie  canal 
bed,  which  had  been  secured  by  exchange  of  land  during 
the  enlargement  of  this  waterway.  A  third  canal,  half 
a  mile  long  and  giving  a  fall  of  23  ft.,  was  also  built 
in  1843,  using  part  of  the  old  Erie  canal.  The  fourth 
and  fifth  levels,  about  half  a  mile  long  and  each  giving 
a  drop  of  20  ft.,  were  added  about  1880.  The  fourth 
level  has  subsequently  been  greatly  extended.  At  the 
time  of  these  early  developments,  it  was  necessary  to  sub- 
divide the  total  fall  available  into  such  small  units,  as 
water-wheel  design  had  not  far  advanced.  The  company 
also  has  a  sixth-level  canal  taking  water  from  above  the 
state  dam  which  controls  the  Champlain  canal.  This 
last  level  is  not  affected  by  the  redevelopment,  and  a 
small  electric  station  here  will  still  be  run — in  parallel 
with  the  new  one. 

Power  was  supplied  at  $20  per  hp.  year  to  tenants 
whom  the  Cohoes  Co.  induced  to  settle  on  their  land. 
As  much  land  was  leased  and  included  under  this  charge 


the  city  of  Cohoes,  and  also  a  narrow  strip  along  the 
river  on  the  other  side  as  a  protection  against  intruders. 
It  secured  also  the  entire  water  power,  and  control  of 
tlie  river  from  half  a  mile  al)ove  Cohoes  Falls  to  a  mile 
IxjIow — exte[)t  for  a  reservation  made  by  the  state  for 
canal  purposes.  At  this  ])oint  the  drainage  area  above 
is  alioiit  3500  sq.mi.;  tlie  total  fall  is  some  120  ft. 

From  1831  to  1810  tiio  company  built  three  wood 
dams  a'Toss  the  river  above  tlu^  falls.  Finally  the  exist- 
ing masonry  dam  was  built  in  1865;  it  is  1413  ft.  long 
and  cost  $180,000.  At  the  time,  it  was  one  of  the  monu- 
mental pieces  of  work  of  the  country.  With  this  dam 
it  is  possible  to  divert  the  entire  low-water  flow  of  the 
Mohawk,  and  the  company  has  the  right  to  do  so,  pro- 
vided it  does  not  interfere  with  navigation.  (The  Krio 
canal  takes  n  supply  from  the  Mohawk,  above  the  com- 
pany's dam,    for  a   long    llight   of   locks   tliroiigli    (lohoes 


ij    Fh.. 


(.'oiiuKs  Falls  and  I'ow  ku  House  of  Cohoes  Co. 


as  was  necessary  or  agreed  iqion,  being  generally  in  ac- 
cordance with  the  amount  of  power  taken.  As  a  result, 
the  expenses  for  motive  power  and  ground  rent  of  the 
largest  mills  in  the  earlier  stages  scarcely  exceeded  $1000 
a  year.  The  water  was  measured  in  the  canal  as  sup- 
plied to  the  mills  and  tl>e  power  bills  based  on  this.  In 
recent  years  the  land  of  the  company  has  been  largely 
occupied  and  the  low-stage  flow  of  the  j\lohawk  has  been 
practically  all  utilized.  Indeed  the  largest  mill,  in  order 
to  obtain  extra  power  required  by  the  developmont  of  its 
business,  was  obliged  to  build  a  steam  station. 

The  total  canal  power  developed  was  in  the  viiinity 
of  lO.OOO  hp.  All  this  load  can  be  carried  by  One  unit 
of  the  new  station.  The  inelliciency  of  the  old  hydraulic 
system  was  due  not  only  to  the  low  etliciency  of  the  wheels 
employed  but  also  to  the  necessity  of  byi)assing  water 
from  the  upper  to  the  lower  canals  so  that  constant  tlow 
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sliolllil  lit"  assured  ilTcspcilivc  ol'  llic  ilrinilixls  uC  llir  iip- 
|H'r  mills,  'riii'ii,  t(ii),  lluTc  whs  cdiisidi'mlilc  icnka^fc, 
and  in  winter  fdnsidoralilr  water  was  wasted  in  ridding; 
the  canal  (d°  ice. 

Tlie  Cohiies  Co.  e\enlinilly  ;,mvi'  up  all  inannl'aelnnn^, 
tliougli  there  was  an  identity  of  interest  with  some  of 
tiie  mill  companies.  Shortly  alter  the  <(intnil  chan^'etl, 
H  few  years  ajjo,  plans  were  undertaken  for  the  redo- 
velol>ment. 

The  linal  disjwsition  of  llic  old  canal  beds  lias  not 
l>een  settled.     There  are  a  niindicr  of  .sewers,  hoth  storm 


an<l  s|tace  liii-  lieen  reser\ed  for  two  more.  I']a<li  of 
these  is  a  Kl.OOO-hp.  IKo-r.p.n;.  vertical-shaft  turhinc;, 
carry  in;;  tin-  rotatinj;  Held  of  a  !)()()()-kv.a.  l'^,00()-volt 
lO-cycle  alternator.  Kacli  rotor  is  supported  on  a  Kings- 
Itnry  hearin;;  which  is  carried  hy  a  hridge  yoki!  on 
the  pMierator  frame.  'I'here  is  tli<!  familiar  (lyhall  gov- 
(M-nor  controlling  the  oil  supply  to  cylind(;rs  ("servo- 
inotorH")  whose  pistons  shift  the  guiile-vane  ring,  a  hand 
brake  on  Ww  shaft  coupling,  lignumvita'  guide  hearing, 
etc.  The  volute  easing  is  a  heavy  iron  casting  endteddcd 
in   the    foundation.     The   draft    tuhe    is    niolde<l    in    the 


ind  .sanitary,  which  have  heen  allowed  to  empty  into  the  coiKTete  suhstructure  and  changes  from  a  cin-le  of  7^2 
.anals  within  the  city,  and  .serious  inconvenience  might  ft.  diameter  to  an  oval  111/.  ft.  high  and  '.\\  ft.  long,  ro- 
lu-  caused  if  the  eanal  How  shmdd  he  wholly  iiil  olF  <lncing  the  runner  discharge  \elocily  from  about  18  ft. 
l)efi)re  these  connections  can  he  cared   for.  per  sec.  to   II/m. 

A  large  part  <d'  the  switch  house  casement  is  necessarily 
taken  up  hy  the  II -ft.  penstocks.  There  are  several 
ojH'n  hays,  however,  and  these  have  heen  utilized  for 
the  resistance  grids  of  tlie  generator  field-circuit  control. 
The  heat  released  in  the  i)asemcnt  is  led  up  the  elevator 
tower  and  discharged  out  at  the  top  when  desired,  or 
deflected  into  the  first  and  gallery  floors  of  the  switch 
house  of  the  building. 


New  OnvKLoi'MKNT 

Gener.vl  Plan — In  tiie  redevelopment,  the  old  eanal 
has  been  utilized  to  a  point  just  above  the  first  mill. 
Here  the  channel  has  been  enlarged  to  nuike  a  fore- 
bay,  and  a  gate  house  has  heen  })laced  near  the  edge 
of  the  bin  If.  as  shown  in  Fig.  2.  Three  penstocks  (even- 
hnilly  to  he  five)  are  shown  in  Fig.  ."5  going  down  to  the 
power  house  some  75  ft.  below.  The  total  head  available 
is  9(5  ft. 

The  power  hou.se  is  located  in  the  old  bed  of  the  river 
on  land  recently  granted  the  comj)any  by  the  state.  The 
river  bod  here  is  encircled  by  precipitous  walls  and  ac- 
cess at  the  station  is  .secured  by  the  novel  sihenie  of  a 
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ridge  and  elevator  tower.  On  the  river  side  of  the  .sta- 
tion, a  retaining  wall  has  been  built  to  prevent  tail-water 
interference  from  the  flood  flow  of  the  Mohawk.  The 
station  is  170x67  ft.  in  plan;  a  steel  frame  with  brick 
( urtain  walls  rests  on  a  concrete  substructure.  The  ele- 
vator and  stair  tower  is  of  steel  and  brick ;  the  connecting 
bridge  is  steel. 

The  gatehouse  substructure  is  largely  reinforced  be- 
cause of  the  embedded  penstock  connections  under  low 
!H>ad :  the  superstructure  is  similar  in  design  and  con- 
-rniction  to  the  power  station. 

As  power  is  to  be  supplied  about  the  Albany  di.-trict 
within  a  radius  of  some  10  miles,  the  generators  have 
been  wound  for  the  potential  required  for  this  service, 
l'^,000  volts,  eliminating  step-up  transformers.  Step- 
lown  transformers  arc  required  however  for  the  local 
-  ipply  and  for  local  street  lighting. 

Gexeratixg  Station — The  arrangement  of  api)aratus 
-liows  the  adaptation  of  accepted  practice  to  the  local 
-ituatiou  rather  than  the  intrusion  of  many  novelties. 
Three   10,000-hp.,  generating  units  have  been  installed. 


The  switch  house  at  generator-room  level  is  about  lialf 
taken  up  by  12,000-volt  oil  switches  and  busbars.  The 
rest  is  occupied  by  the  12,000-volt  transformer  switches, 
by  two  step-down  transformer  banks  changing  from  12,- 
000-volt  three-phase  to  2300-volt  two-phase  for  the  local 
supply,  by  the  exciter  and  storage-liattery  switchboards, 
the  governor  oil  pumps  and  the  exciters  (all  motor  driv- 
en), a  storage-battery  room  and  a  locker  and  toilet  room. 
The  gallery  floor  of  the  switcli  house  is  occupied  ai)out 
half  by  the  12,000-volt  feeder  reactances  and  lightning 
arresters,  with  the  rest  for  the  oflfice,  operating  gallery 
and  2300  and  12,000-volt  instrument  and  control  boards. 
The  2.300-volt.  switch  room  has  the  starting  and  running 
busbars  for  the  exciter  and  pump  motors,  transformers 
and  control  panels  for  the  constant-current  (street  light- 
ing) circuits  and  the  local  feeder  busbars. 

Tiie  12.000-volt  feeders  are  led  directly  up  from  the 
reactances  and  lightning  arresters  through  roof  bushings, 
connecting  with  the  transmission  line  which  is  dead- 
ended  on  the  main  station  wall.  The  street-lighting 
feeders,  eight  in  number,  leave  the  station  through  the 
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outer  wall  of  the  switch  house  directly  from  the  con- 
staut-current  transformers.  The  2300-volt  local  mill 
feeders  and  the  tie  lines  to  the  older  power  station  of 
the  company  (located  below  at  the  Champlain  canal), 
both  eight  in  number,  are  led  out  directly  from  the  local 
feeder  busbars  which  are  interposed  between  the  step- 
down  transformers  and  the  feeders. 

Penstocks — The  supports  are  piers  in  rock.  This  is 
a  Hudson  River  shale  which  disintegrates  under  weather, 
and,  to  protect  the  rock  foundations,  the  concrete  piers 
have  virtually  been  extended  to  form  a  single  block  with 
the  footing.  The  upper  elbow  is  anchored  into  rock  at 
the  top  of  the  bluff  and  is  supported  on  a  large  block  of 
concrete.  Below  this  elbow  on  the  tangent  length  of 
pipe  is  a  slip  expansion  joint. 

Gatehouse — The  greatest  point  of  interest  about  the 
gatehouse    is    probably    in    the 
gates  themselves,  which  are  20 
ft.  4  in.  wide  and  22  ft.  high. 
Each  is  a  steel  frame  of  36  pan- 
els  with   the   end   girders   built 
up  of  a  i/2x20-in.  plate, 
!?-«       4x3V2X%-in-   front  an- 
gles   and    5x3i/^x%-in. 
l)ack   angles. 


from  the  station  operating  gallery  ordinarily,  though 
they  can  be  operated  in  the  gatehouse. 

Ice  Puotectiox — Special  provisions  for  prevention  of 
ice  troubles  are  necessary  in  this  climate.  From  Fig.  3 
it  is  seen  that  the  rack  and  gate  structures  are  housed; 
the  building  will  be  warm  enough  so  that  the  heat  grad- 
ient will  outward  to  the  water,  preventing  the  sticking 
of  ice  particles.  The  Avater  level  is  sufficiently  above  the 
skimming  wall,  so  that  floating  ice  and  large  trash  are 
kept  out.  At  the  south  end  of  the  gate-house,  as  shown 
in  Fig.  4,  are  ice  sluices  by  which  any  accumulated  ice 
can  be  poled  out  of  the  forebay  and  slid  into  the  river. 
The  control  gates  here  are  let  down  in  front  of  the  re- 
taining wall  instead  of  being  pulled  up,  and  the  ice  is 
allowed  to  pass  over  them.  This  facilitates  shutting  off 
flow  in  spite  of  ice  or  trash  accumulation  at  the  chutes. 

Effect  of  the  Barge  Caxal — The  New  York  State 
Barge  Canal,  which  is  to  supersede  the  Erie  Canal,  makes 
large  use  of  the  canalized  Mohawk  River,  leaving  the 
stream  only  a  few  miles  above  Cohoes  and  descending 
on  the  north  shore  (through  Waterford)  to  the  Hudson 
River  by  a  series  of  locks.  Any  equalization  of  stream 
flow  for  canal  service  will  also  help  power  developments. 
For  the  control  of  the  river  and  the  water-supply  of 
the  locks  at  Waterford  the  great  Crescent  Dam*  has  been 

built  a  couple  of  miles  above  the  Cohoes  Co.'s  dam; 

reservoirs  have  been  built  at  Delta  and  Hincklev.* 


The  seven  norizontal  cross  (/  ^ 
girders  are  made  up  of  I-  fjT... 
beams  varying  from  15-in. 
42-lb.  at  tlie  top  to  20  in.  65  lb.  at 
bottom.  The  intermediate  fram 
is  of  12-in.  20V2-lb.  channels  exc 
for  two  vertical  girders  biiilt-uj) 
%xl3l4-in.  plate  with 

gles  front  and  3x2V2-'^%-i"-  angles  back.  Then 
is  a  iVi"-  •''l^i'i  plate  in  front  and  (iV^^Vii-'" 
stiffening  straps  in  back.  A  12xl5-in.  bcvelec 
timber  is  bolted  to  the  l)ottom  of  the  gate, 
and  this  rests  on  a  steel-channel  sill.  The 
gate  slides  in  a  groove  protected  by  angles  in  the  front 
and  liaving  a  vertical  track  at  the  rear  supported  by 
a  latticed  frame  embedded  in  the  sul)structure.  Between 
the  gate  and  the  rear  tracks  is  a  roller  frame.  A  line 
is  run  between  a  hook  on  the  gate  and  a  ])in  on  tiie  gate- 
hoist  frame,  passing  under  a  siu;ave  on  the  roller  frame, 
so  that  tlie  rollers  rise  at  their  natural  rate  of  half  tlie 
gate  speed,  irrespective  of  any  tendency  to  slip,  etc.  The 
rollers  and  tracks  are  protected  from  trash  by  a  fixed 
baffle  i)late.  The  sides  of  the  gates  arc  .sealed  in  the 
armored  groove  i)y  a  long  rod  covered  with  rubber  iiosc; 
any  ordinary  leakage  is  drained  off  l)ack  of  the  gates. 
For  raising  the  gates,  tlie  steel  supporting  framework 
carries  a  htng  shaft  above  each  gate.  Hach  is  motor 
driven  and  has  a  caltle  drum  on  eitlier  end;  from  one 
drum  a  steel  cable  passes  through  a  two-sheave  block 
(hooked  into  an  eye  in  the  to|)  of  tlie  gate),  over  two 
sheaves  on  i\w.  frame,  and  across  to  a  similar  arrange- 
ment for  the  other  corner  of  the  gate.  I5y  this  use  of 
a  single  line  supporting  the  gates,  the  weight  and  travel 
(if  each  end  are  i()ni|iensated.     The  hoists  are  controlled 
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Section  through  Cohoes  Poweu  Station, 
Penstocks  and  IJatk  Ilorsio 


A  study  of  all  the  available  gagings  shows  that  the 
mininnim  dry-year  tlow  at  Cohoes  is  in  the  vicinity  of 
200  sec.ft.— not  inchuling  some  270  sec.ft.  used  (in  part 
wasted)  for  the  operation  of  the  present  Erie  Canal. 
With  the  regulation  of  the  Mohawk  ol)tained  from  the 
Delta  and  Hinckley  storage,  it  is  prohai)le  that  a  dry- 
year  flow  of  some  SOO  sec.ft.  will  be  obtained  above  Co- 
hoes, but  200  to  300  .sec.ft.  nceessarily  will  i)e  diverted 
by  tlu!  Barge  Canal. 

This  gives  a  mininnim  available  How  of  roughly  ')r)0 
sec.ft.,  which  would  allow  the  continuous  develo|)ment  of 
only  some  oOOO  h]).  at  the  new  Cohoes  plant ;  but  the 
canal  and  forebay  for  the  plant  and  the  stillwater  above 
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the    I'lil    >loiic    (lam    >i\\r    .•i.Msi.lcnilili'    .s|,,iii;;r.    tiiakiii;,'  The  Hlifii;,'tli  i>(  the  liy|)(iclilorilc  iiscfl  is  icslcd  UK  |)iir- 

foasiUlo   a    |>ivsi'ii(    iiisiallali .I'   siiiiii'    .tO.OOO    li|..,    of  rluiMMl  In  only  V.)'/,   of  tlii!  wr.rks  reporting'.     Of  tlie  tests 

wliirli   alimil    lialf   is   tn   lii«   ((iiisiiliTnl   scn.iitlarv    |h>wit.  ri'|Mirlc(l  tlit>  availalilc  cliloriiu!  niii(,'c(|  from    \)i  to    ir>%, 

'riic  station  wmild  l>f  i-coimmical  at   :.(),()()()  lip.  iiislalli-d  with  an  avcra;.'!'  of  :{.'{%.  and  with   two  cukok  wIkmc  the 

capacity  if  there  were  sume  steam  auxiliary;  this  prtih-  maximum  was  5ii/^  timcH  IIk;  minimum  slrcnj^th. 

nl.ly  is  i)rovided  in  the  |ilans  ,.f  the  promoters  of  this  re-  The  fact   that  Konie  75'/    of  the  commiiniticH  reported 

(leveiopnu'ut.  for  an  eniar-iement  of  the  present  capacity  on  "failed  to  indicate  tinit  any   iinprovemeiit  in   tyjthoid 

is  possilde  witii  two  eniitty  wlieol   pits  in  the  station.  or  other  heaitli  conditions  had  rcsiiltctti"  from  diKinfectir)n, 
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of  tliis  re(K'\clopiiu'nt  has  liccii  duiu'  li\  SaiKicrsoii  & 
Porter,  of  New  York.  The  construction  has  been  car- 
ried out  under  force  account  l)y  the  Colioes  Co.  (Lorenzo 
Semple.  I'rosident ;  W.  P.  Parsons,  Cieneral  Mauaficr; 
T.  K.  Murray,  Consultiuii;  Knjriueor;  A.  C.  Polk,  Sujjer- 
iiitendent  of  Construction).  The  turbines  were  desijrned 
and  Iniilt  by  the  Piatt  Iron  Works  of  Dayton,  Ohio;  the 
electrical  equiimient  was  furnished  by  the  tieneral  Elec- 
tric Co.,  of   Schenectady. 
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01  about  110  watcr-wurks  practicing  disiideclion  some 
S0%  use  hypochlorite  of  lime  and  the  balance  use  li([uid 
rhiorine.  Some  63%  of  the  cities  use  disinfection  as  an 
idjunct  to  some  other  method  of  treatment,  generally 
liltratiou,  and  37%  use  disinfection  alone. 

Installation  costs  of  disinfection  run  from  .$4  to  $340(1 
per  million  gallons  but  do  uot  exceed  $100  per  unit  in 
\'i%  of  the  cases.  Treatment  costs  run  from  lo  to  ."iOc. 
and  average  ^He.  per  million  gallons. 

For  construction  materials,  about  65%  of  the  works 
rejiort  concrete  or  else  concrete-lined  tanks  for  hypo- 
chlorite. About  20%  report  tanks  of  wood  and  the  rest 
wood  with  various  linings.  Piping  is  generally  of  iron 
and  valves  of  brass,  the  handiest  rather  than  the  most 
durable^  material  being  chosen. 

The  installation  "materials  commonly  used  which  seem 
To  hav(>  shown  the  greatest  resistance  to  the  corrosive 
effects  of  hypochlorite  are  concrete  tanks,  lead  pipe  and 
rubber  c(miposition." 


•From  a  paper  t)v  Francis  F.  I>ongIev,  of  Hazen,  Whipple 
><;•  FuUer.  30  Kast  42<1  St.,  .New  York  City,  presented  on  Feb. 
2:>.  I'.n'i,  to  the  New  York  Section  of  the  American  Water 
Works  Association.  Tlie  information  is  based  on  replies  to 
al)out  110  of  some  240  inquiries  sent  l).v  Mr.  Longley  to 
water-works  in  the  L'nited  States  and  Canada  l>elieved  to 
1)6  usinp:  or  to  have  used  some  means  of  disinfection.  So 
little  was  learned  reprarding'  the  use  of  ozone  or  ultra  violet 
rays  that  the  paper  was  confined  to  chlorination  by  either 
hypochlorite  of  lime  or  liquid  chlorine.  It  should  be  noted 
that  while  hypochlorite  bcnan  to  come  into  use  in  1908, 
liquid  chlorine  has  been  used  only  two  or  three  years. — 
EDITOR. 


lombineil  with  other  statements,  indicates  that  "in  a  large 
percentage  of  the  cases"  <Iisinfection  is  a  "])r(;caiitionary 
measure."  Notable  typhoid  reductions  are  reported  at 
Cleveland.  Hvanston,  Baltimore,  Trentx)ii  and  elsewhere. 
At  'I'renton  the  average  typhoid  d(;ath  rate  was  207  before 
and  has  been  74  since?  disinfe<tion. 

As  to  tastes  and  odors,  10%  of  th((  reports  stated  that 
none  traceable  to  hypochlorite  had  been  noted  and  of 
tho.se  which  re))orted  such  trouble  the  average  dose  caus- 
ing it  was  14  11).  per  million  gallons.  Tn  many  j)laees  20- 
to  30-11).  rates,  and  in  one  case  a  37-lb.  rate,  had  "not 
given  rise  to  objectionable  tastes  and  odors." 


Discussion- — .Asked  to  speak  on  the  n^lative  merits  of 
hypochlorite  and  liquid  chlorine,  F.  E.  Hale,  of  the  De- 
lia rtnicnt  of  Water  Supply,  New  York  City,  said  he 
thought  liquid  chlorine  Avould  disjdace  hy])oclilorite  on  ac- 
count of  the  greater  certainty  of  regulation  of  the  liquid 
chlorine,  and  F.  D.  ^Ve.st,  of  the  Philadelphia  works,  told 
how  the  cost  of  treatment  in  that  city  had  been  reduced 
30  to  40%  since  liquid  chlorine  displaced  hypochlorite.  Mr. 
Hale,  commenting  on  tlie  recent  remarkable  typhoid  death 
rate  of  New  Y'ork  City  (9.6  per  100,000  in  1912,  6.7  in 
1913  and  5.9  in  1914)  said  he  thought  it  due  to  the  pas- 
teurization of  the  milk  supi)ly  and  to  anti-typhoid  innoeu- 
lation,  rather  than  to  chlorination,  especially  since  the 
heaviest  ty})hoid  drop  has  been  in  Brooklyn  and  Queens 
boroughs,  where  the  water  is  not  disinfected.  F.  D.  West, 
without  attempting  to  explain  why,  stated  that  typhoid 
deaths  in  Philadelphia  dropped  from  a  total  of  255  in 
1913  to  124  in  1914,  the  rate  in  1914  being  only  7.5  per 
100,000. 


CoKa^ipess  Prommo^es  IB^nSdleB'S  <D)f 

Congress  has  extended  its  thanks  to  and  authorized 
the  promotion  of  members  of  the  United  States  army, 
navy  and  public  healtli  service  who  particii)ated  in  the 
construction  of  the  Panama  Canal.  The  bill  authorized 
the  jiromotion  of  Col.  George  W.  Goethals  and  Surgeon- 
General  Will.  C.  Gorgas  to  the  rank  of  Major-General. 
Col.  TI.  F.  Hodges  and  Lieut.-Col.  Wm.  L.  Sibert  to 
Brigadier-General,  and  Commander  11.  H.  Eousseau, 
V.  S.  K,  to  Captain.  The  act  further  provides  for  the 
retirement  of  any  of  these  officers  on  three-quarters 
[>ay  at  any  time  hereafter.  The  bill  is  now  before  the 
President  for  signature. 

KxportM  from  the  United  States  during  the  month  of 
January  exceeded  the  value  of  imports  during  that  month 
by  $1-1."), 536, 000,  the  largest  trade  balance  in  favor  of  the 
United  States  ever  recorded.  The  total  value  of  exports 
was  $267,800,000,  which  was  about  ?;64, 000,000  greater  than 
the  exports  of  January,  1914.  The  imports  were  $122, 26.';. 000. 
which   was    $32,000,000   less   than    the   imports   of   1914 
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Oarisa^e  Dlsposalo  Clhiica^o 

The  Chicago  garbage-disposal  bond  issvie  of  $750,000 
is  to  be  distributed  approximately  as  follows:  Improve- 
ments to  present  municipal  garbage-reduction  plant  at 
39th  and  Iron  Sts.,  with  new  mill  house,  drier  building 
and  additions  to  extractor  plant  and  equipment,  $385,- 
000;  completion  of  incinerator  now  under  construc- 
tion at  95th  St.  and  E.  Stony  Island  Ave.,  $170,000; 
completion  of  Bridewell  crematory  at  26th  St.  and 
California  Ave.,  $15,000;  Goose  Island  incinerator 
and  disposal  plant  (site  not  yet  determined),  $75,000; 
equipment  for  handling  and  removing  garbage  and  refuse, 
$70,000:  technical  staff,  $30,000. 


Tlbe   H©w  YorE^  AEiena  Lalboip 

The  Xew  York  Alien  Labor  Law  was  upheld  as  consti- 
tutional by  the  Court  of  Appeals,  the  state  court  of  last 
resort,  in  a  decision  handed  down  on  Feb.  25.  The 
decision  was  concurred  in  l)y  all  the  justices  of  the  court, 
except  Judge  Collin.  It  is  stated  that  the  case  will  be 
carried  to  the  U.  S.  Supreme  Court  on  the  ground  that 
the  law  in  question  violates  the  Fourteenth  amendment 
to  the  Federal  Constitution,  which  was  the  opinion  held 
by  a  lower  Xew  York  court.  The  opinion  just  rendered, 
however,  says : 

To  hold  that  this  statute  violates  the  Federal  Constitu- 
tion would  be  to  ignore  the  contrary  judgment  expressed  in 
the  constitutions  and  legislation  of  many  other  states. 

The  Xew  York  Alien  Labor  Law  was  enacted  17  years 
ago,  but  has  remained  practically  a  dead  letter  xintil  a 
few  months  ago,  when  some  df  the  labor  unions  of  Xew 
York  undertook  to  secure  its  enforcement.  The  law 
makes  the  employment  of  alien  labor  on  public  works  in 
Xew  York  a  misdemeanor,  and  contractors  or  public  of- 
ficials employing  such  lalior  are  guilty  of  a  misdemeanor 
and  liable  to  fine  and  imprisonment.  The  law  further  re- 
quires that  contracts  on  which  alien  labor  is  employed 
shall  be  subject  to  forfeiture.  The  chaos  that  would  be 
jjioduced  if  such  action  were  taken  on  the  Xew  York  sub- 
way contracts  now  in  force,  as  was  pointed  out  in  these 
columns  some  months  ago,  will  doul)tless  prevent  any  such 
radical  action  being  taken.  The  labor  unions  who  are  hack 
of  the  movement  to  enforce  the  law  will  probal)ly  be  satis- 
tied  if  it  is  strictly  observed  hereafter  without  attempt  to 
make  its  provisions  retroactive.  As  it  is,  the  ditliculty 
in  securing  siifTicii'iit  skilled  American  labor  accustomed 
to  tlie  work  of  shoring  and  similar  tasks  in  subway  con- 
struction is  likely  to  cause  material  delay  in  the  subway 
work.  The  letting  of  additional  contracts  for  the  sub- 
way work  has  been  held  up  for  some  time  awaiting  the 
court  decision  on  tlit;  constitutionality  of  the  Alien  Labor 
Law.  Now  that  this  decision  lias  been  given,  it  is  pr(>lml)Io 
tliiit  these  contracts  will  soon  he  advertised.  To  incur 
the  further  long  <lelay  involved  in  waiting  for  a  decision 
liy  the  IT.  S.  Supretni!  Court,  with  the  large  chances  that 


this  decision  would  be  adverse,  would  be  most  unwise. 

Gov.  Whitman  has  announced  that  he  will  request 
the  Legislature  to  relieve  the  subway  situation.  The 
Spring  bill,  already  pending,  would  repeal  the  alien  labor 
law :  but  to  be  of  help  it  would  require  an  amendment 
validating  the  existing  subway  contracts,  in  which  are 
clauses  which  have  been  violated.  The  Central  Federated 
Labor  Union  of  Xew  York  City  has  announced  its  in- 
tention to  fight  any  repeal  of  the  law. 

A.saotlhies'  T^imiaell  Proposecd  for 

Twin  tunnels  under  the  East  Eiver  between  the  bor- 
oughs of  ^lanhattan  and  Queens  at  about  60th  St.  have 
been  proposed  by  certain  interests  to  take  the  place  of  the 
present  scheme  whereby  the  59th-60th  St.  line  of  the  new 
subway  system  crosses  the  river  on  the  Queensboro  bridge, 
which  will  have  to  be  strengtliened  and  at  the  same  time 
reduced  in  vehicular  traffic  capacity.  The  plan  has  been 
approved  by  the  Board  of  Estimate  and  Apportionment 
but  has  not  been  acted  upon  by  the  Public  Service  Commis- 
sion. It  has  also  been  approved  by  various  citizens'  organi- 
zations, although  it  appears  to  have  received  its  initiation 
in  a  proposal  by  the  Degnon  Contracting  Co.,  which  holds 
the  contract  for  the  Manhattan  approach  to  the  bridge 
(under  the  present  scheme),  to  build  tunnels  for  $4,500,- 
000,  at  the  same  time  deducting  $500,000  from  its  present 
contract  price. 

According  to  a  report  by  Maurice  Deutsch,  consulting 
engineer  to  various  property  interests  in  the  vicinity  of 
the  bridge  and  subway,  the  increased  cost  of  tunnels  over 
the  bridge  route  would  be  under  $2,000,000,  which  would 
be  more  than  made  up  in  a  few  years  by  the  saving  in 
maintenance  and  in  the  increased  value  of  the  bridge  for 
growing  vehicular  traffic.  lie  also  states  that  it  is  only  a 
question  of  a  few  years  before  the  tunnels  would  have 
to  be  built,  even  though  the  bridge  route  were  now  se- 
lected. 

s>: 
Froiposed   A^^Tpeeim^mt  oca  St. 


A  settlement  of  the  (litl'erences  over  gas  rates  is  in  pros- 
jH'ct  between  the  City  of  St.  Paul  and  the  St.  Paul  Gas 
Light  Co.  On  Ai)r.  9,  1914,  Prof.  K.  W.  Bemis  and  C.  L. 
Pillsbury,  in  a  iv]K)rt  to  the  mayor,  lecommended  a  net 
rate  of  85c.  per  1000  cu.ft.  The  report  was  accepted  and 
an  ordiinince  drawn  ordering  a  reduction  to  this  price. 
The  company  served  an  injunction  on  the  city  and  took 
the  case  into  court.  Hecently  there  have  been  negotia- 
tions toward  a  settlement  and  Messrs.  Bemis  and  Pillsbury 
have  recommended  tliat  this  should  be  based  on  an  S5c. 
rate  etfective  Jan.  1,  191(i.  It  is  expected  that  compiiiiy 
and  council  will  accept  this  basis. 

St.  Paul  paid  $1  i)er  1000  cu.ft.  to  Mar.  1,  1913,  and 
95c.  to  Jan.  i.  191  I   (S5c.  (or  10.000  to  50,000  cu.ft.  and 
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7r)c.  aliovf  .")(). 000)  ;  .siiiir  tlu'ii  tlir  Imsf  nilf  lia>  Ih'cii  '.»0<-. 
Annual  loiisumption  is  .^.lOS  lu.fl.  |K>r  ru|iit«;  lIMit  sales 
wt'n>  iJ.riSS.OOO  cii.fl.  |M'r  mile  (if  main.  Nti  (i.x  is  paid  on 
gri)ss  t'arnin;,'s.  Tlu'  loinpany  lias  a  coal-pis  plant  of 
2.000.000  til. ft.  daily  niparily.  in  llic  twin  city  of  Minne- 
npolis,  till'  fjas  rato  is  SOc. ;  consnniiition  pi-r  caiiila,  (irilli 
111. ft. ;  IIM.'I  .salos  pt-r  iniU'  of  main,  I.  Hi  1,000  cii.ft. ;  ;rross- 
onrninfjs  tax.  ■U'.  piT  1000  lu.fl.;  prt'seiit  plaiil,  waliT 
<;as — I'oal-gas  works  cxpccti'd  to  Ik'  liiiilt  soon. 


Ontario   Municipal  RailMrays 

Ori^anize 

SfVfnil  huiuirt'd  municipal  otlicials  rcprrscntin<;  Ottawa 
uriiaii  and  rural  municipalities  met  in  'r<ironto  on  Kel). 
21,  ami  oriianized  "Tlie  Ilvilro-I^lectiic  ifailway  Associa- 
tion of  Ontario."  This  is  a  permanent  union  aimiii},'  (1  ) 
to  promolo  a  scliemo  of  "radial,'"  or  intorurhan,  eloctric 
railways  owned  by  llie  municipalities  and  operated  by  the 
I'roviiU'ial  Ilydro-Klectric  Commission,  (2)  to  secure 
lioeossary  legislation  and  jrovernmont  aid  and  {:{)  to  pre- 
vent renewal  of  private-road  cliarters.  (As  noted  in  Es- 
oiXKEiiiXG  News,  Apr.  23,  1i)14,  p.  i)3.5,  and  Nov.  12, 
1!>1  t,  p.  1000,  11  towns  api)rovcd  such  a  ])lan  at  recent 
elections). 

The  otlicers  of  tlie  new  association  are.  Honorary  Pres- 
ident, Sir  Adam  Beck;  Honorary  Vice-Presidents,  Hon. 
I.  B.  Lucas  and  W.  K.  ^rcNaujrlit;  President,  J.  W.  Lyon, 
of  tiuelph;  Vice-Presidents,  Thomas  Church,  of  Toronto, 
C.  ^L  Graham,  of  London,  A.  F.  Wilson,  of  Markham, 
and  J.  Buller,  of  Peterborouijli.  A  hoard  of  manage- 
ment and  a  permanent  secretary  will  he  appointed. 


A  City  Plan  ConiiniNNlon  for  Shreveport,  l,a.,  has  been 
created  by  a  city  ordinance  No  additions  to  tlie  city  can  be 
laid  out  witliout  the  approval  of  the  Commission,  and  the 
Commission  is  also  given  otlier  purely  supervisory  powers. 
We  are  informed  by  O.  A.  "V\"rip:ht,  of  the  Atlas  Oil  Co.,  who 
is  Chairman  of  the  Commission,  that  a  simple  yet  inexi)en- 
sive  plan  has  already  been  prepared  for  the  city,  and  that 
this  plan  has  been  unanimously  endorsed  by  the  Shreveport 
Chamber  of  Commerce. 

The  Report  on  the  EdiMon  Fire  prepared  jointly  by  the 
National  Fire  Protection  Association  and  the  National  Board 
of  Fire  Underwriters  has  just  been  issued,  under  date  of 
Jan.  30,  1915.  It  may  be  procured  from  F.  J.  T.  Stuart,  New 
York  Board  of  Fire  Underwriters,  123  William  St.,  New  York 
City,  for  2.5c.  The  report  comprises  61  pases  of  text, 
numerous  photographs  and  some  drawings  and  is  by  far 
the  most  exhaustive  analysis  of  the  fire  and  its  effect  on  the 
structures   of   the   plant    that    has   yet   appeared. 

A  New  Process  for  IncreaMine  Production  of  GaMoIine  from 
crude  petroleum  is  announced  V>y  the  Feder.il  Bureau  of  Mines 
as  having  been  discovered  by  Dr.  Walter  F.  Rittman,  of  the 
Bureau.  According  to  Secretary  Lane,  the  new  process  will 
increase  the  output  of  gasoline  from  petroleum  200'/r  or  more 
and  the  process  is  to  be  patented  by  Dr.  Rittman,  and  the 
patents  dedicated  to  the  public.  Dr.  Rittman  has  also  devel- 
oped a  process  for  producing  toluol  and  benzol  from  crude 
petroleum  in  connection  with  the  production  of  gasoline. 
These  processes  were  worked  out  l>y  Dr.  Rittman  in  the 
chemical  laboratories  of  Columbia  University,  New  York.  Dr. 
Rittman  was  formerly  an  Instructor  in  chemistry  at  Swarth- 
more  College  and  was  later  chemist  for  the  United  Gas  Im- 
provement Co.,  Philadelphia.  He  became  connected  with  the 
Bureau  of  Mines   last   summer. 

The  DiHpoMal  of  IniliiMtrlal  \VaHte«  at  the  Chicago  pack- 
ing-house plants  is  under  consideration  by  a  committee  ap- 
pointed recently  to  represent  the  packing  firms  in  discussing 
the  matter  with  George  M.  Wisner.  Chief  Engineer  of  the 
Sanitary  District  of  Chicago,  and  C.  D.  Hill,  Chief  Engineer 
of  the  Board  of  Local  Improvements.  The  engineer  member 
of  the  committee  is  C.  A.  Jennings.  They  will  take  up  plans 
for    remedying    the    pollution    and    nuisance    existing    in    the 


llulilily  (Yfi-k  arm  of  tho  rlvpr,  dtn'  lo  the  dlNohnrgo  of  wnHteii 
from  the  packlntt  houncH.  Thu  flrnt  »ti'p  to  bo  connMcred  Ih 
llic)  rnnnvutloM  of  llie  iipwcr  iiyMtcrn  In  that  M<-ctlon  of  tho 
city.  Tln-n  till'  iiriictlralilllty  of  ln»l«lllng  Mcrennn  will  b« 
(■oimldnriMl,  iiikI  lliiiitly  tho  viilui-  of  HiMllnirntutlon  at  Iho 
hoiiHi-H  iiiid  for  the  pliinlH  colliTllvcly.  Tlw  piicklng  JlrmM 
hiivi'  KXprrHMfil  Ihc-lr  wllllnKm-MM  lo  coiipcrato  with  tho  iiu- 
thorllli'H  Mild  lo  do  wliiili'Vi-r  Im  ii<TcHnnry  to  relievo  tho  mUu- 
ullon.  Tlio  I'nloii  .Stock  YfirdM  *  TruiiMlt  Co.  will  alHO  co- 
nprriito  In  tho  work;  thiM  compiiiiy  hiiH  for  Homo  timo  boon 
o|ii'ratlng   ii   Hereon    at    the   outlet    of    ItH   Morgan    St.    Mowor. 

The  I'nlent  on  Concrete  Arch  llelnfori-ement  iHHUod  to 
ICdwIti  Thurlior,  Jan.  10.  1899,  No.  fil  7.fi  1 .'..  h;iH  l.ioii  HUMtalned 
In  a  lU-clMlon  by  tho  V.  H.  DlHtilct  Court  for  tho  illHtrlct  of 
Maryland  In  a  Hult  brought  by  Mr.  Thuihor  agaliiHt  tho  Mayor 
anil  City  Council  of  Italtlmore  for  Infrlngomont  of  his  patent 
In  the  ronMtrucllon  of  tho  Kallsway  viaduct.  Tho  patent  In 
Hult  Hhowoil  a  coiicrcto  arch  having  pairs  of  deformed  bars 
f'inlioddi'il  near  the  Interior  and  exterior  HurfaceH  of  tho  arch, 
the  HpoclMcatlonH  stating  that  "the  bars  act  as  the  flanges  of 
boaniH  to  resist  bending  moments,  whereas  the  shearing 
strcHses,  which  jiro  small,  are  taken  by  the  concrete  alone." 
At  tho  time  this  patent  was  Issued  It  was  common  practice 
In  constructing  reinforced  concrete  arches  to  imbed  steel 
beams  In  the  arch  bent  to  conform  to  the  curve  of  the  arch 
Intrados.  From  the  above  quoted  language  it  would  appear 
that  the  main  object  of  the  invention  was  to  reduce  the 
amount  of  metal  required  for  arch  reinforcement.  The  pat- 
ent contains  three  claims,  the  first  of  which  is  as  follows: 
"The  combination  with  abutments  and  a  concrete  arch  span- 
ning the  intervening  space  of  a  series  of  metal  bars  in  pairs, 
one  bar  of  each  pair  above  the  other,  near  the  intrados  and 
extrados  of  the  arch  and  extending  well  into  the  abutment, 
each  bar  of  a  pair  being  independent  of  the  other,  substanti- 
ally as  described."  A  patent  showing  a  similar  construction 
was  issued  to  Fritz  von  Emperger,  June  1,  1897,  No.  583,464. 
Mr.  Thacher  filed  affidavits,  fixing  the  date  of  his  invention  at 
a  time  prior  to  the  date  of  von  Emperger's  application  and  a 
patent  was  therefore  issued  to  him.  The  judge  in  his  de- 
cision said:  "There  are  other  patents  in  which  the  metallic 
reinforcement  is  on  or  near  the  surface  of  the  arch,  but  it  is 
not  in  the  form  of  bars  in  pairs  each  Independent  of  the  other 
arianged  one  above  the  other  and  at  least  one  of  each  pair 
extending  well  into  the  abutments."  The  Fallsway  viaduct 
was  illustrated  and  described  in  "Engineering  News"  of  July 
3,  1913.  It  is  a  structure  over  1500  ft.  long  and  is  said  to  have 
cost  about  $2,000,000.  The  court  ordered  a  decree  for  an  in- 
junction and  an  accounting. 


Jlr.  R.  O.  Wynne-Roberts,  Consulting  Engineer  of  the  City 
Council  of  Regina,  Sask.,  will  sever  his  connection  with  the 
city  on  May  1. 

Mr.  D.  W.  Rider,  General  Superintendent  of  the  Kansas 
City  (Mo.)  Terminal  Ry.  Co.,  has  been  given  a  leave  of  ab- 
sence,   due    to   ill    health. 

Mr.  G.  P.  Smith  has  been  appointed  Consulting  Engineer 
of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry.,  with 
headquarters   at    Cincinnati. 

Mr.  H.  M.  Church  has  been  appointed  Division  Engineer 
of  the  Baltimore  &  Ohio  R.R.,  with  headquarters  at  Baltimore, 
Md.     Mr.   Church   succeeds  the   late  W.   I.   Trench. 

Mr.  Lee  O.  Kellogg,  recently  a  member  of  the  editorial 
staff  of  "Engineering  and  Mining  Journal,"  has  joined  the 
staff    of    the    "Engineering    Magazine"    as    Associate    Editor. 

Donald  C.  Wedgeworth,  Assoc.  M.  Am.  Soc.  C.  E.,  Resident 
Engineer  on  the  New  York  State  Barge  Canal  at  Syracuse, 
N.  Y.,  has  been  appointed  Resident  Engineer  for  the  Schenec- 
tady district. 

Mr.  M.  S.  Slattery,  who  was  formerly  State  Boiler  Inspector 
of  Ohio,  has  been  appointed  Commissioner  of  Smoke  for  the 
City  of  Cleveland.  Mr.  Slatterv  succeeds  Mr.  E.  P.  Roberts, 
JI.  Am.  Soc.  M.  E. 

Mr.  B.  A.  Worthington,  formerly  President  of  the  Chicago 
&  Alton  R.R.,  has  been  appointed  receiver  of  the  Cincinnati, 
Indianapolis  &  Western  Ry.,  a  subsidiary  of  the  Cincinnati, 
Hamilton   &   Dayton   Ry. 

Mr.  Floyd  A.  Walter  will  hereafter  represent  the  firm  of 
Harrison  &  Schaffer,  Engineers  and  Chemists,  of  Easton, 
Penn.,  with  headquarters  at  its  newly  opened  New  York 
City  office,   28   East  14th  St. 

Mr.  Jacob  Paul  Jones  Williams,  Assoc.  M.  Am.  Soc.  C.  E., 
formerly    Assistant    Professor    of    Structural    Engineering    at 
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tne    University    of    Minnesota,    has    joined    the    editorial    staff 
of    the    "Engineering    Record,"    New    York    City. 

Mr.  Hadley  Baldwin  has  been  appointed  Assistant  Chief 
Engineer  of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis 
Ry.,  with  headquarters  at  Cincinnati,  and  the  office  of  Chief 
Engineer   of   Maintenance-of-Way   has   been   abolished. 

Mr.  Percy  E.  Barbour,  M.  Am.  Inst.  M.  E.,  formerly  Mining 
Engineer  and  Manager  of  the  Uwarra  Mining  Co.,  Candor, 
N.  C,  has  jointed  the  editorial  staff  of  "Engineering  and 
Mining  Journal."  Mr.  Barbour  is  a  graduate  in  civil  engi- 
neering of  the  Worcester  Polytechnic  Institute,  class  of  1S96. 

Mr.  E.  F.  Kearney,  recently  Vice-President  of  the  Texas 
&  Pacific  Ry.,  at  New  Orleans  has  been  elected  President  of 
the  Wabash  R.R.  Mr.  Kearney  was  in  the  service  of  the 
Texas  &  Pacific  Ry.  for  the  past  tw^o  years.  Previous  to 
that  he  was  Assistant  to  Mr.  B.  F.  Bush,  President  of  the 
Missouri    Pacific   Ry. 

Mr.  Fred  "Winton  Sarr,  Assoc.  M.  Am.  Soc.  C.  E.,  of 
Syracuse,  N.  Y.,  has  been  appointed  Second  Deputy  Highway 
Commissioner  of  New  York  under  Commissioner  Edwin 
Duffie.  He  will  be  in  charge  of  the  maintenance  and  repair 
work  of  the  department.  Mr.  Sarr  succeeds  Mr.  Paul  Schultze, 
M.  Am.  Soc.  C.  E.,  who  has  been  Deputy  Commissioner  of 
Highways  since  June.   1913. 

Mr.  Gustav  J.  Requardt  has  been  appointed  Acting  Di- 
vision Engineer  of  the  Disposal  Division  of  the  Baltimore 
Sewerage  Commission,  to  succeed  Mr.  H.  C.  McRae,  Assoc. 
M.  Am.  Soc.  C.  E.  Mr.  Requardt  has  been  connected  with 
the  Commission  since  1909,  and  in  his  new  capacity  will 
take  charge  of  the  operation  and  construction  work  of  the 
disposal  plant.  His  headquarters  will  be  at  Colgate,  Balti- 
more   County,    Md. 

Messrs.  Louis  B.  Marks,  F.  Am.  Inst.  E.  E.,  and  Julian  E. 
Woodwell,  M.  Am.  Soc.  M.  E.,  Consulting  Engineers,  103  Park 
Ave.,  New  York  City,  announce  that  they  will  dissolve  part- 
nership on  May  1,  1915.  Mr.  Woodwell  will  locate  his  offices 
at  8  West  40th  St.,  where  he  will  continue  the  general  prac- 
tice of  mechanical  engineering,  and  Mr.  Marks  will  retain 
his  offices  at  103  Park  Ave.  and  will  specialize  as  heretofore 
in    illuminating    engineering. 

Mr.  J.  E.  Aldred,  President  of  the  Consolidated  Gas,  Elec- 
tric Light  and  Power  Co.,  of  Baltimore,  Md.,  has  resigned  to 
become  Chairman  of  the  Board  of  Directors  of  that  company. 
Mr.  H.  A.  Wagner,  Vice-President,  has  been  elected  to  suc- 
ceed Mr.  Aldred.  Mr.  Wagner  became  associated  with  the 
company  in  1908,  as  Consulting  Engineer,  and  in  1911  was 
made  Vice-President.  He  is  Vice-President  of  the  National 
Electric  Light  Association  and  President  of  the  Baltimore 
Tube  Co. 

Mr.  Charles  C.  Elwell,  M.  Am.  Soc.  C.  E.,  Chief  Engineer 
of  the  Connecticut  Public  Utilities  Commission,  has  been  ap- 
pointed a  Member  of  that  Commission,  to  serve  for  six  years, 
with  a  salary  of  $.'>000  a  year.  Mr.  Elwell  was  born  at  Belfast, 
Maine,  in  lS.")a,  He  is  a  graduate  in  civil  engineering  of  the 
University  of  Maine,  and  began  his  railroad  career  in  1882. 
with  the  old  New  York  &  New  England  R.R.  When  the  Con- 
necticut Public  Utilities  Commission  was  formed,  in  1911,  he 
was  selected   as   its  Chief   Engineer  and  Inspector. 

Mr.  Paul  Hannagan,  Director  of  the  Department  of  Streets 
of  Lawrence,  Mass.,  under  the  present  commission  form  of 
government,  was  shot  and  seriously  wounded  while  working 
at  a  drafting  table  in  his  office,  on  Feb.  23.  His  assailant,  Mr. 
Dennis  H.  Finn,  has  been  active  in  Lawrence  politics  for  a 
number  of  years,  having  served  in  the  City  Council,  the  State 
Legislature  and  as  an  assessor.  More  recently  he  has  worked 
as  a  city  laborer  and  had  lately  espoused  the  cause  of  the 
unemployed.  Mr.  Hannagan  Is  retained  by  the  City  of  Boston 
as  Consulting  Engineer  on  paving. 

Mr.  Harry  (!.  I).  Nutting,  ('onsulting  Engineer,  of  Mil- 
waukee, Wis.,  has  been  appointed  Manag3r  of  the  Engineer- 
ing Department  of  John  R.  De  Wolf  Co.,  In-estment  Bankers 
of  that  city,  and  will  have  charge  of  the  company's  public 
utility  properties.  Me  will  continue  his  private  practice  but 
will  have  his  otilcc  at  the  company's.  Mr.  Nutting  was  form- 
erly engineer  of  the  Wisconsin  Uailroad  Commission,  anil 
more  recently  was  Asslslant  to  the  President  of  the  Wis- 
consin Public  Service  Co..  Wisconsin  Hallway,  Light  &  Power 
Co.  and   the  Kvanston   (III.)   Unllwny  Co. 

Mr.  Henry  Rltlnge  Breed,  M.  Am.  Soc.  C.  E.,  an  engineer 
of  the  New  York  .State  Highway  Department  from  1901  to 
1911,  and  until  recently  Terminal  Engineer  of  the  New  York 
.State  Marge  Canal,  has  been  appolnti-d  First  Deputy  High- 
way fommlasloncr  of  New  York,  under  Conunl.MMloner  Edwin 
Dullle,  and  will  have  charge  of  nil  constructloei  work.  Mr. 
Breed  graduated  from  Colgate  University  In  1900  and  began 
his  engineering  experience  as  a  droftaman  with  the  New- 
port   News   .Shipbuilding   &    Drydock    Co.,    Newport    News,    Va. 


In  1912  he  made  an  extended  tour  in  Europe  to  study  road 
and  waterway  engineering  and  until  December,  1914,  was 
in  private  practice.  Mr.  Breed  succeeds  Mr.  George  A.  Ricker, 
M.  Am.  Soc.  C.  E.,  who  has  been  First  Deputy  Highway  Com- 
missioner since  May,   1913. 

Mr.  C.  A.  Paquette,  Chief  Engineer  of  Maintenance-of- 
Way  of  the  Cleveland.  Cincinnati,  Chicago  &  St.  Louis  Ry., 
has  been  made  Chief  Engineer.  Mr.  Paquette  was  born  at 
Detroit.  Mich.,  in  1S72.  He  graduated  from  Notre  Dame 
University    in    1891,    and    the    same    year    entered    the    service 


C.  A.  Paquette 

(Photo  by  Matzene — Chicago) 

of  the  Lake  Shore  &  Michigan  Southern  Ry.  as  a  rodman. 
In  1902  he  became  associated  with  the  Big  Four  Ry.  as  Super- 
intendent of  the  Chicago  &  White  Water  division.  Mr. 
Paquette  succeeds  Mr.  G.  P.  Smith,  as  noted  elsewhere,  and 
will  have  his  headquarters  at   Cincinnati. 


Nathan  Hopkins  Heft,  formerly  Chief  of  the  Electrical 
Department  of  the  New  York,  New  Haven  &  Hartford  R.R., 
died  Feb.  25  at  Bridgeport,  Conn.  Col.  Heft  was  prominent 
in  street  railway  circles,  having  been  at  various  times  Presi- 
dent of  the  Bridgeport  Traction  Co.,  the  Stamford  Street  R.R. 
and  the  Merlden  Street  R.R.  Besides  his  traction  Interests, 
Col.  Heft  owned  mines  in  Colorado  and  an  oil  refinery  In 
Pennsylvania. 

Prank  Asbury  Sherman,  Professor  of  Mathematics  at 
Dartmouth  College,  Hanover,  N.  H.,  died  Feb.  2f!,  in  his 
74th  year.  Prof.  Sherman  was  born  at  Knoxvllle,  Maine,  and 
graduated  from  Dartmouth  in  1870.  As  a  student  he  en- 
listed in  a  Maine  regiment  In  the  Civil  War.  Two  years 
after  graduation  he  Joined  the  Dartmouth  faculty,  retiring 
in  1911  as  professor  emeritus.  Prof.  Sherman  left  one  son 
and    two    daughters. 

Col.  James  B.  Quinn,  Corps  of  Engineers,  IT.  S.  A., 
retired,  died  at  his  home  In  Woodstock,  Md.,  Feb.  23.  Col. 
QuInn  graduated  from  the  Military  Acaden>y  at  West  Point 
In  1S6B,  and  was  assigned  to  the  Engineer  Corps  as  Second 
Lieutenant.  He  was  a.xslgned  to  the  Improvement  work 
being  carried  on  at  that  time  In  the  harbors  of  Michigan,  and 
the  following  year  was  engaged  In  the  survey  of  the  I'nion 
and  Central  Pacific  railways.  Ho  was  retired  from  active 
service    In    1907. 

Charles  Dudley  T.,amMon,  President  of  the  Worcester 
(Mass.)  C,i\a  Light  Co.,  died  at  his  home  In  that  city  Feb.  12, 
from    cerebral    hemorrhage.      Mr.    Lamson    was    horn    In    Cam- 
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brl(lK<<.  MuxH.,  Ill  IS'll.  Il«  wiin  Krnduiitod  from  tlir  liUwri-iicK 
gcleiitldc  Sfliool  of  liarviinl  UiilviTHlty  In  isnn.  After  ktihI- 
UMtloii  liu  I'liti-rvtl  tli<<  HcrvItT  uf  llin  olil  IIOMton  (Iiih  l.JKilt 
Co,,  wlicro  111'  roniuliUMi  for  ovi-r  2(1  ynirM.  (ii  IhSil  ho  wum 
tlroti'tl    rrenltK'iit    of   tlii'    WororMtiT   (iiiH   I,l«ht   Co. 

Colllimoii  riorvupoiit  K>)\var>lN  HiirKwyii  dloil  at  Rlchinom). 
Va..  I''"l>.  -M,  In  lilH  Gith  your.  Col.  KiiiKwyn  wnii  one  of  tlio 
beitt  known  rivll  iMiKlnvcrn  of  VIrKlnla.  Ho  wnit  horn  In 
Northiinipton  I'omity,  N.  C,  iiiiil  riTflvoil  hlR  idirly  cducntlon 
In  KIrliiiiond  mid  ilo.Mton,  MaH.M.,  HclinolH  In  IsG!)  Ii<'  on(i-ri<d 
HarvartI  rollfuc.  and  Kr.'idiiali-d  with  llu>  doitrro  of  H.  A. 
He  >rra<luatod  from  tlw  La\vri-iu-i<  .Si'Iciitlllc  .'^■liool  of  lliir- 
viird  In  olvll  eii»;lii<<«i'lnK  In  IsVG.  Col,  Hurnwyn  hnd  a  Krrat 
d«nl  to  do  with  tin-  various  iMiKlniM-rini;  iiroJcctH  In  itichniond 
•nd  throughout  tho  .stati\  Ilo  at  one  tliiii<  waH  i-oiincctoil 
with  tho  U.  S.  Coast  &  Ufodcllc  Survey  In  tho  work  of  docp- 
•nlnK   the   chnnnol   of   tho   JanioM    Itlvor.      Ho    wa.s   at    varloud 

■  nos  Prcsldont  of  the  VIrKlnla  OredKlnn  Co.,  tho  PotcrHhurK 
11  Works,  tho  Itornuida  Ilundrod  Con.tt  ruction  Co.,  and 
.-t'rosldont  of  tho  Warwick   Park   Tran.xportatlon  Co.      Uo- 

,iitly    l>o    was    oonnoctod    with    tho    bulldluK    of    tho    liydro- 
I'l.itrlo  plant   on   Iho   Mohcrrlii    Itlvor  at    lOmporln.     Col.    UurK- 
V  \  II    was    a    inomber    of    the    Richmond    Society    of    KnKlnccrH 
•  voral  clubs. 


COMINd  MKtOTINOS 

ILLINOIS    WATKR    SUPPLY    ASSOCIATION. 

Mar.    9-11.       Annual    convention    at     University    of    Illinois. 
Secy.,   Edward   Bartow,  .lirbana,   ill. 

AMERICAN     RAILWAY     ENGINKERINO     ASSOCIATION 
Mar.    16-18.      Annual   niectinf;:   at   Chicago,    III.     .Secv.,    10.    H. 
Frltch.    900   So.    MichiKan    Ave..    Chicago.    111. 

LAKE    MICHIGAN    WATER    COMMISSION. 

Mar.     19.      Meeeting     at     Milwaukee,     Wis.      Secy.,     Edward 
Bartow.    Director,    Illinois    Water    Survey,    I'rbana,    111. 

ASSOCIATION   OF    IRON   AND    STEEL    ELECTRICAL    ENGI- 
NEERS. 
Mar.   6.     Meeting  in  Pittsburgh,  Penn.     Secy.,  W.  T.  Snyder. 

AMERICAN   CHEMICAL   SOCIETY. 

Mar.    31-Apr.    3.      Meeting    in    New    Orleans.      Secy.,    Charles 
L.    Parsons,    Box    505,    W'ashington,    D.    C. 

Montana  Inntitnte  of  KnidneerH — At  a  recent  meeting  of 
the  Institute  the  following  officers  were  elected:  President. 
C.  E.  Durlan.  City  Engineer.  Billings,  Mont.;  Secretary,  C.  C. 
Widener,  City  Engineer,  Bozeman. 

Ia>va  Engrlneering  Society — The  following  officers  have 
been  elected  for  the  ensuing  year:  President,  W.  H.  Kimball, 
Davenport:  Vice-President.  M.  G.  Hall,  Centerville;  Directors, 
J.  W.  Budd  and  S.  M.  Woodward.  The  Secretary  will  shortly 
be   elected    by    the    Executive    Committee. 

Granite  Paving  Block  MannfacturerH*  AMHOciation  of  the 
ITnited  States — A  conference  was  recently  held  in  Boston, 
Mass.,  of  the  executive  board  of  the  Association  and  repre- 
sentatives of  the  paving-block  cutters'  union.  The  object  of 
the  meeting  was  to  promote  mutual  cooperation  in  the  making 
of  better  blocks.  It  is  planned  in  the  near  future  to  hold  a 
meeting  in  New  York  City  of  members  of  the  executive  board 
of  the  Association,  paving-block  cutters  and  other  employees 
of  the  quarries,  pavers,  inspectors  and  other  men  interested 
In   granite-block    pavements. 

American  Concrete  Pipe  A.<i«aciation — At  the  annual  con- 
vention held  at  the  Auditorium  Hotel.  Chicago,  Feb.  15-16, 
It  was  voted  to  extend  the  activities  of  the  association.  A 
reorganization  committee  was  appointed  to  revise  the  con- 
stitution, and  was  instructed  to  include  provision  for  stand- 
ing committees  to  carry  on  investigations  and  other  work. 
A  Committee  on  Specifications  and  Tests  of  Sewer  Pipe  was 
appointed  to  cooperate  with  a  similar  committee  of  the 
American  Society  for  Testing  Materials.  Officers  for  1915 
were  elected  as  follows:  President,  B.  Blair,  Woodstock,  Ont., 
Canada:  Vice-President,  J.  J.  Hammen,  Spencer.  Iowa;  Sec- 
retary,   E.    C.    Hanson,    538    South    Clark    St.,    Chicago. 

Society  of  Technical  AHitociationH'  Secretaries — The  first 
annual  meeting  of  the  Society  of  Technic.il  Associations' 
Secretaries  was  held  at  29  West  39th  St.,  New  York,  Feb.  27, 
1915.  Eighteen  members  were  present,  representing  21  of 
the  leading  national  engineering  societies  and  railway  as- 
sociations.    The   following  officers  were  elected: 

President,  Harry  D.  Vought,  Secretary,  New  York  Rail- 
road  Club. 

First  Vice-President,  F.  L.  Bishop,  Secretary  of  the  So- 
ciety   for    the    Promotion    of    Engineering    Education. 

Second  Vice-President,  Charles  Warren  Hunt,  Secretary 
of   the    American    Society   of   Civil    Engineers. 


ThcMi'  lliri-o  ortlccrH  toKollior  with  I  lie  following  fou.' 
■dootod  roprodontntlvcH  form  tho  Exocutlvn  <,'oriitnlttoo  of 
tho   So<loly: 

Wlllliiiii  M.  CorHo,  Hecrctury,  AinorlcHii  IiiHtltute  of 
MotalH. 

!•'.  L  lliili'hliiHon,  Hocreiiiry.  Ami-rlran  liiHtltuli'  of  Ulec- 
trleal    EnKlnoorM. 

J.  E.  KalrbankM,  AniilHlnnt  Gonoral  Hecrctury  of  the  Aiikt- 
Iciin    Railway   Amioclatlon. 

It.    H.    OwonH,   Secretary,    Franklin    InHtltuto, 

ThiH  holng  tho  flrMt  iiioolInK  of  the  new  Society  no  pap<  rH 
had  lioon  prepared,  but  addroHHoH  were  made  dealing  w.th 
tin-  piirpoHoH  uiid  projiOMed  iicllvltleH  of  tile  Society  by  Dr. 
Kdnar  .Marburg,  Calvin  W.  Rice,  G.  P.  Coiiard,  Charles  War- 
ri-n  limit.  Marry  D.  Vought,  II.  H.  NorrlH  and  Joneph  W. 
RichardM. 

It  Id  expected  that  within  a  few  inonthH  another  meeting 
of  tho  Society  will  be  held  at  which  paperH  will  be  preHcnted, 
formally  opening  a  dIticUHHion  of  Hubjects  of  intcrcHt  to 
memhi-rs  of  the  aHHOclntlon  In  connection  with  their  activl- 
ticH  aa  secretaries  of  technical  asHoclatlonH.  The  Secretary 
of  the  new  aHHOclation  is  Bradley  Sloughton,  who  is  also 
Secretary  of  the  American  Institute  of  Mining  Engineers, 
29    West    39th    St.,    New    York. 

American  Water  Works  AHMociatlon.  \e\v  York  Section — 
The  llrst  winter  lunch  and  meeting  was  held  on  Feb.  25. 
Morris  R.  Sherrerd  was  reelected  as  a  member  of  the  execu- 
tive   committee. 

A  paiier  on  the  "Present  Status  of  Disinfection  of  Water- 
Supplies"  was  read  by  Francis  F.  Longley.  (See  abstract  of 
paper    and    discussion    elsewhere    in    this    issue.) 

A  discussion  on  "How  to  Determine  the  Size  of  Tap  and 
.Meter"  was  opened  by  Jacob  Klein,  Inspector  of  Meters  and 
Water  Consumption,  New  York  City.  The  only  fair  basis 
(for  New  York — Editor)  is  the  floor  area  of  the  building 
served,  omitting  the  basement  and  all  projections  having 
areas  of  less  than  150  sq.ft.  A  %-in.  tap  is  allowed  for  T.'jOO 
ft.  of  floor  space,  a  %-in.  tap  for  15,000  sq.ft.,  and  the  equiv- 
alent of  one  %-in.  tap  for  each  additional  10,000  sq.ft.  of 
floor  are.T,.  No  meters  smaller  than  the  tap  are  permitted, 
but  a  meter  one  size  larger  than  the  tap  may  be  used.  W. 
W^  Brush,  also  of  the  New  York  Water-Works,  said  that, 
except  for  special  industries,  the  relation  between  unit  floor 
area  and  water  consumption,  quite  regardless  of  the  char- 
acter of  occupants,  is  surprising.  Allen  Hazen  and  A.  W. 
Cuddeback  urged  the  importance  of  keeping  down  the  size 
of  the  meters,  in  view  of  the  increased  slip  with  the  larger 
sizes. 

A  joint  discussion  on  "Do  We  Need  a  Standard  Meter 
Specification?"  was  opened  by  A.  W.  Cuddeback,  for  the 
purchasers,  and  John  W.  Kelley.  of  the  National  Meter  Co., 
for  the  manufacturers.  Mr.  Cuddeback  favored  a  simple 
standard  specification,  covering  mixture  of  metal  for  various 
meter  parts,  overall  sizes,  accuracy  and  senstitiveness,  and 
moving  speed.  Mr.  Kelley  expressed  willingness  to  meet 
the  water-works  engineers  half  way  If  they  strongly  de- 
sired to  attempt  a  standard,  but  seemed  to  think  difficulties 
and  extra  expense  would  result,  especially  in  conection  with 
a  standard  mix  of  metal,  suitable  for  all  works  and  waters. 
The  other  manufacturers  seemed  quite  willing  to  let  Mr. 
Kelley  serve  as  their  spokesman  in  this  case  and  took  no 
part  in  the  discussion.  A  few  water-works  men  supported 
Mr.    Cuddeback's   argument   for   a   standard. 


Light- Weight    Diamond    Driii 

For  the  new  lake  and  land  water  tunnels  at  Chicago,  ex- 
tensive diamond-drill  borings  have  been  made  in  order  to 
determine  the  depth  and  character  of  the  rock  in  which  the 
tunnels  are  to  be  driven.  This  work  was  done  with  a  light 
drill,  built  by  the  Standard  Diamond  Drill  Co.,  of  Chicago,  and 
show^n  in  the  illustration  on  the  next  page. 

The  drill  is  operated  by  a  three-cylinder  high-speed  en- 
gine designed  to  eliminate  vibration,  as  steady  running  is 
important  in  relation  to  the  durability  of  the  cutters.  The 
swiveling  head  has  two  sets  of  feed  gears  and  these  can  be 
furnished  for  speeds  ranging  from  50  to  2500  revolutions  per 
inch  of  feed,  thus  adapting  the  machine  to  rock  of  varying 
degrees  of  hardness.  The  size  of  core  is  2  in.  for  a  depth  of 
400  ft.,  or  U  in.  for  a  depth  of  GOO  ft.  The  drilling  rig 
proper  weighs  only  about  300  lb.  The  drill  is  shown  mounted 
on  a  base  for  surface  work  (weighing  75  lb.),  but  for  under- 
ground work  the  sleeves  on  either  side  of  the  head  are  fitted 
to  columns  on  which  the  rig  slides.  The  winch  head  is  for  the 
line  handling  the  drill  rods. 


4G4 


ENGINEERING     NEWS 


Vol.  73,  No.  9 


DlA^rONI)    DiULL    FOI!    CHICAGO    EXPLORATION 

For  the  lake  borings  noted  above,  in  water  as  deep  at  40 
ft.,  the  drilling  outfit  was  mounted  on  a  platform  14  ft. 
square  supported  by  63-ft.  piles  having  their  tops  about  10 
ft.  above  the  water.  The  drill  was  suspended  from  a  tripod  of 
30-ft.  cedar  poles,  giving  ample  headway  for  handling  24-ft. 
lengths  of  drill  rods.  The  light  weight  of  the  drill  enabled 
it  to  be  handled  easily,  and  it  was  taken  to  and  from  the  work 
each  day  on  a  scow. 

«     «     * 
.litlJUHtable  DraKline  Kxcnvator  Bucket 

A  recent  development  in  dragline  excavator  buckets  is 
shown  in  the  accompanying  sketch.  The  bucket  proper  is  a 
bottomless  box  with  heavy  teeth  on  a  cross  bar.  and  under 
each  side  a  heavy  skid.  Within  is  pivoted  a  frame  of  two 
side  plates  and  a  curved  back  plate;  this  tilts  to  release  the 
contents  when  the  bucket  is  hauled  back  to  make  another 
cut.  The  bucket  is  attached  by  chains  to  a  steel  "turtle" 
which  rides  on  the  ground  in  front.  The  hauling  line  may  be 
hooked  to  this  box,  or  passed  around  a  horizontal  sheave 
within  it.  The  chains  from  the  "turtle"  are  connected  to  the 
ends  of  two  bent  levers  extending  along  the  sides  of  the 
bucket   and   pivotfd   at    its   forward    end.     In   position   for   dig- 


S(  KAI'KI!    BUCKKT    AND    ''TritTI-F," 

King,  the  l<'Vers  are  latchefl  ilowii  at  the  liack  .so  that  the 
niDUth  of  the  burket  la  forced  Into  the  ground.  When  the 
bucket  Is  loaded,  a  dog  holding  the  levers  is  released,  allow- 
Ipk  their  rear  ends  to  rise,  and  ralsliiK  the  mouth  of  thi' 
bucket  about  4  In.  clear  of  the  ground.  The  bucket  Is  re- 
turned to  iiosltlon  by  n  backhaul  cable.  This  bnttoniless 
bucket  In  BUfJlcteiit  wheie  niati-rlal  Is  moved  without  bring 
lifted.  For  Ilftliif,  an  oiun-end  box  Is  fitted  Into  the  bucket, 
the  loaded  box  being  lifted  out  and  dumped  by  a  derrick. 
The  bucket  1«  built  In  wlzes  nt  V6  tr>  2  yd.  capacity;  the  l',4- 
yd    tiiicket  cnrrleH  n    1-yd.   box. 

The  Inventor  has  rlcHlgned  portable  excavator  outfltH  with 
PMKlne,  linller,  drums  and  derrlek  mounted  on  n  wido-tlred 
wngnn.     f»no  Mpeclnl  outfit  hns  n  ilupllcalo  set  of  drums  oper- 


ating a  pair  of  buckets.  These  buckets  are  connected  by  a 
tail  rope  passing  over  sheaves  anchored  to  piles  or  deadmen, 
so  that  as  one  bucket  makes  its  loading  cut  the  other  (empty) 
bucket  is  returned  to  the  pit.  These  excavators  are  the  in- 
vention of  R.  P.  McCormick.  who  has  used  them  on  his  own 
work.  They  are  being  handled  by  Geo.  F.  Smith,  810  N.  Main 
St.,  St.  Louis,  Mo.,  and  the  Chicago  Builders  Specialties  Co.. 
Old   Colony   Building.    Chicago. 

•  •  * 
Side  Door  for  a  Damp  Car 
A  simple  and  sturdy  type  of  side  door  for  contractor's 
dump  cars  has  recently  been  designed  by  the  Improved 
Car  Side  Co..  .50  Church  St.,  New  York  City.  The  door  is  of 
solid  lumber  stiffened  and  protected  at  the  top  and  bottom 
with    72-lb.    rails,    to    which    are    secured    the    gudgeons   con- 
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Strong  Side  Boor  for  Dump  Cars 

necting  the  end  operating  bars,  as  illustrated.  The  manu- 
facturer claims  that  doors  of  this  type  have  been  in  trial 
use  for  over  a  year  handling  heavy  rock  spoil  without  visible 
deterioration. 

t'ontraetor's    Portable    Poorer    AVinoh 

The  portable  power  winch  shown  in  the  accompanying 
illustration  was  developed  particularly  for  construction  work 
on   the   New   York   subways,   but   has  been    used   elsewhere  on 

a  variety  of  work. 
The  machine  is  made 
in  two  sizes — for  rope 
speeds  of  152  and  178 
ft.  per  min.,  and  with 
5-  and  7%-hp.  motors, 
respectively.  The  larg- 
er hoist  complete,  as 
shown,  weighs  about 
iN'iO  lb.  It  is  made  by 
the  Dobbie  Foundry  & 
Machine  Co.  of  Niagara 
Falls,  N.  Y. 

As     built     for     New 
York      work,      fiSO-volt 
direct  -  current       com- 
pound      motors      were 
used.       In    lifting    ma- 
terial   out    of    subway 
excavation,    a    light    frame    with    sheave    is    set    up    over    the 
opening,  and   the  hoist  rope  run  over  the  sheave  and  given  a 
few    turns    around    the    drum.      The    machine    is    used    also   In 
helping  loaded   teams  up  heavy  grades. 
*      •      • 
Automatic   <iaM-l''urnace    Control 
.\n   automatic   gas  and   air   mixer   for   gas   furnaces,   which 
has    been    extensively    used    In    Europe,    Is    now    being    Intro- 
duced   In    the    United    States    by    the    Selas    Co.,    521    West    23d 
St.,    New    York    City.      The    machine    automatically    measures 
the   gas  and  air  passing   through   It   and   maintains  a   mixture 
of  constant   proportions  notwithstanding   barometric  changes. 
A    rotary    pump,    forming    part    of    the    machine,    delivers    the 
mlxe<l   gas  and   air  at   any  desired   pressure.      With  condltlonB 
thus    kept    favorable    for    perfect    comlivistion,    control    of    the 
fiiriiace    Is    much    easier   and   a    considerable    saving    In    fuel    Is 
claimed. 


\iiother    llntch-Tyiic    Ciincrete    >Ilxer 

The  lOureka  Machine  Co.,  of  Lansing,  Mich.,  I.s  now  build- 
ing a  l>alch  rnlxrr  In  addition  to  Its  line  of  continuous 
mixers.  The  drum  I.s  formed  l>y  two  cones  with  blades  and 
buckets.  Either  pivoted  side  loader  or  batch  hopper  la 
furnlsheil.  There  is  a  posltlve-typo  water  measuring  tank. 
The   drive    la   cither   gasoline   engine    or   electric    motor. 


Portable  Powf.h  Winch 


i 


png^rin^ps 


^'^^n.',',f''* 


MARCH    11.   I'Mi 


NUMBKIt   10 


Coal  Pier  ^witH  Car-Dtinniping 

Maclhiime  at  Sandusky 

A  iii'w  |iii'r  willi  i!ir-(limi|iiii.i:  inacliinc  lias  liccn  Imilt. 
Itv  till'  IVniisvlvania  Liiirs  al  Samlusky.  ().,  in  order  to 
iiu-n-ase  its  iiml-sliipi)iii>i  Jaiilitiis  at  that  port.  Tliis 
work  iiuhult'd  tin-  followinji:  (I  )  Ufiiioviiij,'  an  old  crili 
doi'k  or  pii-r  (iOxT'vT)  ft.;  {'I)  iiicrrasiii";;  tlu*  width  of  slip 
from  110  ft.  tt)  200  ft.;  (;!)  const nictinn  a  now  crib- 
«nd-(tinrrote  jiior  Vi'l'^  ft.  loiii; ;  (I)  crectiiifi  a  coal-car- 
dunipinjr  machine  of  100  tons  capacity  ;  (."))  inakiiii,'  a  fill 
for  the  new  storage  tracks;  {(i)  rearranu'ing  tiie  old  stor- 
age trncks;  and  (7)  dredgiiij:  nnid  and  rock  to  "I'i  ft.  he- 
low  mean  lake  level. 

The  old  and  new  coal  piers  extend  appro.xiinately  north 
from  the  shore  line  and  are  scparaftnl  hy  a  slip  '^00  ft. 


rcnioNcd  hy  a  dip|>er  drcd;,'c  without  dillicnlty,  takin;: 
out  the  crih.s  at  the  rate  of  ;.")  lin.ft.  per  day. 

l-'or  widening  tin*  slip,  ainuit  l.">,000  en. yd.  of  mck  was 
taken  out.  Moles  for  hiasting  were  drillid  .'>  ft.  c.  to  c. 
Along  the  line!  of  the  ]iier,  however,  holes  were  drilleil  ', 
in.  c.  to  c.,  hut  not  hlasted,  an  extra  charge  of  dynamite 
heing  used  in  the  last  row  of  holes  .')  ft.  away.  This 
was  done  to  prevent  blowing  out  the  rock  under  the  loca- 
tion of  the  new  crilis  and  ;il-o  to  give  &  straight  line  of 
rock  face  from  bottom  of  cribs  to  bottom  of  slip,  this 
distance  being  several  feet  in  some  cases.  About  100,000 
cu.yd.  of  mud  was  taken  out  with  a  dipper  dredge. 

XkW     Clillt-AXD-COXCUETE    PiKH Tiie    HOW    coal     pfcr 

consists  of  wooden  crib  substrucdure  and  concrete  super- 
.structure,  as  shown  in  Fig.  3.  The  cribs  are  made  of 
r2xl"'-in.  hemlock  timbers  and  average  abont  18  ft.  deep 


Flu.  1. 
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(The  empty  curs  run  froi 
When  the  machine  is  in  service 
vessel.) 


the    machine    [toward    the   right]  by  gravity,  and  return  to  the  yard  on  a  gravity  track. 
ts  triangular  apron  or  hopp<-r  is  lowered  and   a   spout   dropped   into  the   hatchway   of  the 


wide,  in  which  ves.^els  lie  to  take  coal.  The  length  of 
water  front  of  each  pier  is  about  900  ft.  The  new  work 
was  commenced  in  September,  1913,  and  completed  in 
July,  191  1.  Fig.  1  shows  the  new  pier  and  the  car-dump- 
ing machine,  fronting  on  the  slip  between  the  two  piers. 
Fig.  2  is  a  general  jilan  and  shows  the  track  layout  serv- 
ing the  two  car-dumping-   machines. 

I'ii:i;  AM)  ^\AV 

Old  Pi  El! — The  old  pier  which  was  removed  consisted 
of  two  lines  of  timber  cribs  IG  ft.  wide  and  25  ft.  deep, 
set  with  their  faces  60  ft.  apart.  The  space  between  the 
(ribs,  as  well  as  the  crib  pockets,  was  filled  with  dirt  and 
small  stone,  and  the  whole  structure  was  tied  together 
with  1%-in.  rods  at  intervals  of  10  ft.     This  work  was 


and  20  ft.  wide.  They  were  partly  built  on  ways,  then 
launched  and  completed  in  the  water,  with  tiie  exception 
of  tiie  deck  course.  They  were  then  towed  to  position, 
lined  up,  sunk  with  one-man  stone  and  anchored  to  steel 
car  axles  .set  in  the  rock. 

The  top  of  the  cribs  being  2  ft.  below  mean  lake  level, 
the  deck  was  Ijuiit  with  the  forms  for  2  ft.  of  the  con- 
crete top  attached.  The  deck  .sections  were  floated  over 
the  cribs  and  sunk  into  position  by  depositing  concrete  in 
them.  Pipes  .set  in  the  concrete  allowed  drift  bolts  to 
be  driven  to  secure  the  deck  to  the  main  part  of  cribs. 
The  rest  of  the  concrete  superstructure  was  then  placed, 
having  a  width  of  10  ft.  at  the  base  and  6  ft.  at  the 
top.  Cast-iron  mooring  posts  are  set  -18  ft.  apart  along 
this  pier. 
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For  a  portion  of  the  west  side  of  the  pier,  near  its 
outer  end,  a  line  of  sheetpiling  is  substituted  for  the 
cribs.  The  sheeting  is  of  steel  piles,  with  reinforced- 
concrete  piles  at  intervals  to  carry  the  load;  these  latter 
are  anchored  to  the  rock  to  hold  the  sheeting  in  line. 


Fig.  2.     Plax  of  Coal  Docks,  Siioavixg  Track  Lay- 
out.^ FOR  THE  Two  Car-Dumpixg  Machixes 

FiLLiXG — About  190,000  cu.yd.  of  filling  was  required 
to  make  the  storage  yard  for  loaded  and  empt}'  coal  cars. 
This  was  loaded  with  steam  shovels  into  standard-gage 
dump  ears  and  hauled  about  two  miles  to  the  pier.  A  light 
pile  trestle  was  built  out  from  shore  on  the  line  and  grade 
of  the  gravity  storage  yard  and  this  was  first  filled.  Then 
the  track  was  thrown  over  as  filling  progressed.  The 
water  side  of  the  fill  is  protected  with  stone  riprap, 
which  was  also  handled  largely  with  dump  cars  from  a 
neighboring  quarry.  The  new  yard  has  capacity  for 
about  186  loaded  and  TT  empty  cars.  The  old  yard 
as  rearranged  holds  about  195  loaded  and  81  empty  cars. 

Car-Dumpixg  ^Iachine 

The  machine  for  dumping  coal  cars  (Fig.  1)  is  located 
al)Out  550  ft.  from  the  shore  end  of  the  slip.  Its  founda- 
tion consists  of  13  reinforced-conc-rete  piers  20  ft.  high 
and  51/2  ft.  diameter,  on  rock  foundation.  They  are  tied 
together  at  the  top  by  reinforced-concrete  beams  and  a 
floor  slab,  the  bottom  of  the  beams  being  6  in.  above  lake 
level  and  the  top  of  floor  slab  being  TI/2  ft.  above  lake 
level.    This  substructure  construction  is  shown  in  Fig.  4. 

Steel  forms  were  used  for  the  piers.  These  were  set  up 
in  their  proper  location  with  a  floating  derrick  and  held 
in  place  by  niesins  of  a  steel  template  made  of  6.x6xi/^-in. 
angles.  The  diameter  of  the  circular  angle  around  the 
piers  was  made  slightly  larger  than  the  outside  diameter 
of  the  form,  to  allow  of  some  adjustment  of  the  forms 
after  the  teiiij)late  was  placed.  The  bottoms  of  the  steel 
forms  were  held  in  place  with  cement  sacks  filled  with 
a  1  :  1  mixture  of  cement  and  sand.  The  cylinders  were 
coated  with  heavy  oil  as  a  protection  from  ice. 

Previous  to  placing  the  forms,  two  car  axles  were  set 
in  the  rock  at  each  pier  location,  to  serve  as  anchors  for 
the  pier.  The  cylinders  were  tlicu  filled  with  concrete 
placed  by  the  treinie  method.  The  end  of  the  spout  was 
closed  and  i)laccd  on  the  bottom,  and  o|)ened  when  the 
spout  was  filled  with  wet  concrete.  The  spout  was  not  al- 
lowed to  run  emi)ty  between  batches.  The  steel  forms  were 
left  iti  place.  Stone  and  dirt  filling  was  placed  around  the 
cylinders  before  the  forms  were  built  for  the  beams  and 
floor  slab. 

The  car-dumping  nuuliine  is  of  the  Ilulett  type  and 
is  designed  to  handle  100-ton  loads.  The  car  is  run  into  a 
cradle,  wliich  is  then  raised  iind  tilted,  discharging  the 


coal  into  a  triangular  apron  whose  upper  end  is  longer 
than  the  car,  while  its  narrow  lower  end  terminates  in  a 
chute  entering  the  ship's  hold.  In  this  way  the  coal  slides 
and  flows  rather  than  falls,  thus  reducing  the  amount  ol' 
breakage.  The  cradle  is  counterweighted  so  that  the 
hoisting-engine  is  relieved  of  part  of  the  lifting  load. 

The  approach  grade  is  1 1  %  and  the  haulage  car  is  pro- 
vided with  a  tail  rope  to  the  drum  of  the  engine,  which 
is  of  the  reversible  t^-pe.  This  gives  control  of  the  haul- 
age car  at  all  times.  Steam  is  furnished  by  three  200-hp. 
boilers.  The  cradle  is  placed  25  ft.  above  mean  lake  level, 
in  order  to  reduce  the  cradle-hoisting  operation  as  much 
as  jiossible,  and  also  to  more  nearly  equalize  the  time  ele- 
ment of  hoisting  and  overturning,  with  that  of  haulage. 

Opekatiox 

Trains  of  loaded  cars  are  pushed  from  the  storage  yard 
to  the  load  tracks  of  the  dumper  yard  and  set  on  tracks 
so  that  as  many  of  the  loads  as  possilde  will  be  placed  on 
the  dumper  side  of  the  summit.  These  cars  are  then  cut 
off  and  handled  singly  by  gravity,  and  as  the  tracks 
are  emptied,  they  are  filled  by  pushing  more  loaded  cars 
over  the  summit.  The  arrangement  of  grades  and  the 
methods  of  handling  cars  are  different  in  each  case,  as 
explained  below,  and  are  shown  in  the  profile.  Fig.  5, 
and  plan.  Fig.  2. 

Present  Pier — Here  the  operation  is  indirect.  The 
loaded  cars  are  pushed  from  the  yard  on  an  ascending 
grade  of  about  0.8%  and  then  descend  by  gravity  on  a 
grade  of  1.25%  (or  1.9%  on  10°  curves),  and  then  on  a 
level  stretch  to  the  reversing  or  kick-back  grade.     This 
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ivMTses  Uw  nictioii  and  llif  car  diops  lia.  L  |o  Ihr  pit  of  iiia<  hiti.-.  'I'lii-  i-inpty  car  (still  iiioviii;,'  in  lln;  .smic  ili- 
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-.ti'jatiSc. 


-^' 


-*;' 

A 

1                           ,      /■ 

— 

D 
....... 

N            j 

■ -1  - 

;   ^      ! 

1           1 

- 

1 

1 :v 

•  l■.^>\   •4*-    1 

B 

1 

; 

r 

-■'i 

wC- 


';'.:^.''» , 


■il  ^ 

A 


Fig.  4.    Conckkte  Pikrs  and  Dkck  Formixg  thk 

SUBSTRUCTIRK  FOR  THK  CVR  DlMPlXt!   MaCHINK 

tluniper.  and  the  empties  then  return  to  tlie  yard  on  a 
gravity  track  of  1.5%  irrade,  increased  to  1.9%  at  10° 
curves. 


to  the  yard  on  a  jfravity  track  of  ]Ji'/(. 

KxOI.NKKItH  ASl)  Co.NTKAC TOILS 

'I'lic  macliinc  was  hnilt  Ijy  the;  WcJlnian-Seavor-.Mnr- 
;;an  Co.  'I'iic  lillin>.'  was  done  iiy  tlie  II.  I'].  Cliiihcrtson 
Co.,  and  llic  dock  work,  (lred;;in>,'  and  car-dumi^er  foun- 
dation- hy  the  (ircat  Lakes  lJredf,'(!  &  Dock  Co.  'I'lic 
plans  and  specidcations  were  prepared  under  ifoljcil 
'i'rindilc.  (Miief  Knf,'ine<!r  of  .Maintenanee-of-VVay,  Penn- 
sylvania Lines  (Northwest  System),  and  all  work  was 
done  under  his  direction.  II.  VV.  Peterson  was  lOngineer 
in  Charge. 


PrommotioEa   EssaKnaaEaa^BOinv 


,\t  a  recent  civil-service  examination  given  by  the 
city  of  C'ohind)us,  Ohio,  for  (he  position  of  Assistant 
Kngineer  iit  a  >al;ny  of  -YlOO  per  mo.  to  start,  open  oidy 
to  transitnicn  who  iiad  hccn  in  the  employ  of  the  citv  for 
;>  nio.,  the  following  questions  were  asked: 

Kxp<-rl<-noe   and    lOduoatiun;    WelKht,   3 

1.  Give  the  name  and  location  of  the  schools  you  have 
attendfd,  and  the  date  of  entering-  and  leaving  each. 

2.  Give  In  detail  your  experience  for  the  pa.st  five  years, 
with  the  names  of  your  einplbyers  and  the  nature  of  your 
work. 

.'!  Give  the  names  of  three  former  employers  as  refer- 
ences. 

Dutien;    AVeigrht,   2 

1.  What  are  the  duties  of  the  position  you  now  hold? 

2.  What  are  the  duties  of  the  position  for  which  you  ap- 
ply? 

:!.    Draw  an   outline   map  of   the  city. 

4.  What  would  you  do  If  one  of  your  subordinates  fre- 
((uently  made  mistakes? 

.').  What  would  you  do  if  one  of  your  subordinates  was 
indolent? 

6.  What  would  you  do  if  one  of  your  subordinates  came 
on  to  the  work  Intoxicated? 

.Matlieinatico:    Weig;ht,  .5. 

1.  Define  dimensions. 

2.  How   many  dimensions  has  a  surface? 
.•?.    How  many  dimensions  has  a  line? 

4.    How  many  dimensions  has  a  point? 
."i.     What    is   geometry? 
6.    What   is  a  scalene  triangle? 
What  is  an  isosceles  triangle? 
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Xi-w    PiEi! — The    loaded    cars   ascend    from    the   vard  ■<•   ^iive  five  axioms, 

on  a  grade  of  about  1%  and  then  descend  at  1.5%  "(in-  ^J.  "^^^J^^^^y't  ?'"'  !T  ^°l"^  ''''■  .?',  •^^•P°'"^""f,^  '"- 

'^  '  -111  stead   of  around   the   two   sides   of   a    right    triangle   with   the 

creased  to  1.9%  on  10    curves),  crossing  the  haulage-ear  sides  92  and  69  rods? 

pit    and    then    stopping    on    a     60-ft.     level     .stretch.      The  ^-    O"^  square  has  12U    times  the  area  of  another:   what   is 

11  ,1  1         il  1  •       il  T  the    relative   size   of   the    sides   of   each? 

haulage  car  then  pushes  the  coal  car  in  the  same  direc-  m    a  >.,„,.    f  .  •      om  txtu  *  .    .^    ,       ^i. 

'^  1  11        r     1  1  •  10.    A  square  farm  contains  250  acres.     What  is  the  length 

tion  up  a  grade  of  11%  to  the  cradle  of  the  car-dumping  of  one  side  and  of  the  diagonal? 
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tine  MiMoim  Reservoir  ElMlbainiMsimeinit 


SYXOPSIS — Earth  eiithaitkntciit  aci-os.s  a  glacial 
valley  has  upstream  cutoff  wall,  built  oehind  steel 
sheeting.  Concrete  slope-paving  ivill  bond  with 
the  cutoff  wall.  The  rod-  under  the  wall  is  being 
grouted  to  close  any  crecices.  Pipes  were  set  in 
the  wall  5  ft.  apart,  and  drilling  and  grouting 
through  these  is  now  going  on. 

A  river-equalizing  reservoir  to  improve  the  .Mahoning 
River,  at  Youngstowni,  Ohio,  is  being  built  by  the  city  at 
a  point  about  ."55  mi.  up.'^tream  or  IG  mi.  due  we.st  of 
Yomigstown,  in  ^lilton  Townsliip,  Ohio.  An  earth  em- 
bankment with  concrete  spillway  dam,  2840  ft.  total 
length  and  40  ft.  high  above  mean  valley  bottom,  will 
impound  some  10  billion  gallons  of  water,  drawing  from 
a  drainage  area  of  300  sq.mi.  This  embankment  has 
various  noteworthy  features  in  its  design,  most  of  them 
being  directly  related  to  a  concrete  cutoff  wall  .sunk  to 
rock  along  the  upstream  edge  of  the  embankment.  A  new 
phase  of  the  construction  work  developed  during  the  past 
fall ;  namely,  the  u.se  of  pressure  grouting  through  pipes 
and  drilled  holes  in  the  rock  to  close  off  seams  which 
might  allow  underflow. 

The  dam  is  fully  shown  l)y  the  topographic  plan  and 
the  cross-sections  in  Fig.  2.  The  design  of  the  em- 
bankment itself  is  simple,  there  being  no  core-wall  and 
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(Note — Downstream  slope  of  spiUwav  ilam  will  be 
made  7  :  12  instead  of  ti'i  :  12  as  deslKne<l.  The  top 
of  the  embniiknieiit  will  have  a  3-ft.  wall  aloiiK  the 
upstream  side) 

reliance  being  phiccd  on  thonuigh  rolh'r-compact- 
iiig  (.see  Fig.  I)  of  a  good  tiglit  mixture  of  sand 
and  clay.  An  upstream  slope  paving  of  concrete 
(stone  in  the  region  of  wave  wash)  is  ])rovided. 
The  valley-bottom  soil  had  been  well  explored  by 
drilling  before  the  plans  were  developed.  Rock  is  2r) 
to   ;i0   ft.   down,  and    the  overlying   material   was 
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known  to  In-  riitlii-r  \,iiijililc,  cniliracin^'  layors  of  lirni  <'liiy 
iiMil  layers  of  sand  or  ;,'ni\cl.  'I'lir  foiintlalioii  rock  is  a  lino- 
j;raino(1  sandstoni-  rock  wliicli  in  its  ii|i|M'r  part  is  in 
layers  from  (!  in.  to  ."!()  in.  ilccp.  'I'liis  rock  is  known 
to  he  not  less  tliun  (JO  ft.  thick,  ami  furnishes  an  e.vcel- 
lent  foundation.  S.inic  water  naliirally  follows  the  seams 
in  the  rock.  .\t  irreirnlar  intervals  tiiere  are  vertical 
.seams  or  (i.ssures.  Tiie  valley  has  all  the  eluuacteristics 
nf  a  jrlaeial  valley  cut  throu:h  the  strata  of  rock  and 
partly  tilled  with  day.  ^'ravel  and   river  silt. 

On  the  siiowinjr  of  the  horinirs  it  was  thou;:ht  wise  to 
provide  a  eomplete  water-tij:iit  cutolT  wall  from  hasc 
of  emhanknient  down  to  rock.  In  view  of  the  provision 
of  slope  paxini:,  the  licsl  mian^ement  was  eoneludei 
to  he  an  upstream  cntolV  wall  which,  at  its  top.  would 
make  junction  with  the  slope  pavin;,'. 

The  desij^n  of  the  emhankment  and  in  fact  tiie  entire 
re.servoir  was  worked  out  hy  the  city  enjiineerin;!  dejiart- 
n\ent  of  Younjjstown.  Frank  M.  l,illie.  Cliicf  Km^ineer. 
alont:  lines  recommended  liy  .1.  W  .  LcdmiN.  Consulting 
Enjiineer.  who  went  over  the  entire  situation  ]trevious 
to  the  jireparation  of  plans.  \V.  M.  McCartney  is  Super- 
intendent of  Con.stniction. 

The  cutolT  wall  was  desijiued  witli  special  \  icw  to  a 
rather  novel  method  of  construction.  L'pstream  sheet- 
inj:  of  interlockiufj  steel  slu;etj)iles  w'as  to  he  driven  to 
rock  hefore  c.\cavati(Ui  started.  This  steel  sheetin;:.  left 
in  place,  would  in  effect  form  a  complete  cutoff  without 
the  concrete,  but  in  the  trench  cxcavatcc]   l)chinil    it    a 


struclcd  and  a  snnill  |>ortion  of  spillway  fonndiilion  phicc<i 
at  the  west  end.  Half  or  more  of  the  emhankment  has 
heen   placed  and    rolled    (see  sketch,    Vi^.    I). 

'I'he  excavation  of  the  cutolf  trench  did  not  jnect  with 
many  dilliciillies,  althoiifih  somi-  had  heen  anticipated. 
Intlow  of  water  lictwi-en  the  points  of  tlu!  steel  sheetpileH 
and  the  rock,  which  mi;.dit  have  hrou^dit  in  much  dirl. 
was  much  less  than  anticipated,  and  in  fait  the  soil  proved 
lo  he  so  ti;;ht  as  to  hold  water  almost  altsoiiitely.  The 
only  How  of  any  imporlamc  came  up  tln<iu;.'li  oiia.-ionid 
lissures  in  the  rock. 

The  li-surcs  were  ilnlli'd  mimI  Lumilcd  liclnn'  dejiosit in>,' 


Fk;.  3.     Stkkl  SiiiKTiX';  nx    1  p-tkixm  Edge  ok  Ci-tofk  Tiikxcii,  Mii/rox  I'kservoii!  Kmb.\.\"k:mext 

(Left    view    shows   one   of   the   laps   necessitated    by    crool<ed   driving.     Right  view  shows  a  failure  of  the  interlock) 


•^O-iii.  wall  of  concrete  was  to  he  built,  and-  the  rest  of  the 
trench-width  then  backfilled.  A  sheet  of  expanded  metal 
was  to  be  .set  in  the  top  of  the  wall  and  later  bent  over  to 
l)ond  into  the  lower  part  of  the  slope  paving. 

The  contract  on  the  plans  as  show^n  was  let  Nov.  2T, 
1913,  to  L.  Adavisio,  of  Younarstown,  on  a  unit-price 
basis.  The  contractor  sublet  the  earthwork  of  the  em- 
bankment to  L.  T.  Fletcher,  of  Kent,  Ohio.  During 
the  past  sca.son,  the  cutoff  sheetinir  has  been  driven  (.see 
Fig.  .}),  the  trench  excavated  and  practically  all  of  the 
cutoff  wall  concrete  placed  (Fig.  6).  Work  has  also 
progressed  at  the  extreme  west  end  of  the  concrete  spill- 
way .section  in  the  foundation  and  placing  of  the  four 
sluiceway  pipes.  Construction  has  begun  on  the  spill- 
way (concrete  dam),  but  not  much  has  been  accomplished. 
The  wings  of  the  east  abutment  have  been  partly  con- 


thc  bottom  concrete.  In  order  to  fill  any  cre\ices  that 
might  exist  the  specifications  called  for  10-ft.  drill  holes 
every  10  ft.,  to  be  filled  with  grout  under  40  lb.  pres- 
sure. In  case  it  was  found  that  the  holes  would  take 
no  grout  the  drilling  and  grouting  were  to  be  omitted. 
This  work,  as  carried  out  hy  ]\Ir.  McCartney,  embraced 
some  special  features.  Grouting  pipe.s  were  set  at  in- 
tervals of  .5  ft.  throughout  the  length  of  the  cutoff  wall 
and  two  months  ago  work  was  started  at  drilling  down 
through  these  pipes  and  grouting. 

The  stage  of  work  at  the  present  time,  with  operations 
l»ractically  closed  down  for  the  winter,  is  sketched  in  a 
very  approximate  manner  in  Fig.  4.  Here  the  cutoff  wall 
is  shown  completed  practically  to  the  level  of  the  final 
junction  with  the  concrete  .slope  paving.  The  expanded- 
mctal  reinforcement  is  left  projecting  out  of  the  top  of 


I 


470 


E  X  G  I  X  E  E  E  I  X  G     X  E  W  S 


Vol.  T3,  Xo.  10 


the  cutoff  -H-all  some  5  or  6  ft.,  to  be  bent  over  and  im- 
bedded in  the  paving  slab  when  this  is  placed.  About  the 
middle  of  the  wall  thickness  is  shown  a  grouting  pipe 
(3-in.,  in  some  cases  4-in.),  resting  on  the  rock  bottom 
of  the  trench  and  projecting  about  1  ft.  above  the  top 
of  the  concrete. 

Drilling  and  grouting  i.-  carried  on   in   the   following 

f-c  10    >f<  /o 


cept  that  the  main  seam,  which  is  about  5  or  ()  ft.  below 
rock  surface,  causes  a  loss  of  the  shot  and  the  water  in 
the  fir.st  holes  drilled. 


Gkcutinc 
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of  the 
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Metal  Ifemf. 
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El.  940-9-^5      ,^ 
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Embankmen-f,  rolled  in  6  layers  r 
(l2-lon  road  roller) 


Gravel  and  clay  soil,   (fairly  fi^t) 


aeam  wifhoccasionaJ rerticdl  seams 

Fig.  4.     Sketch  Showixo  Pretext  Condition  of  .Milton 
Reservoir  Embank.mext 

manner:  The  contractor  lias  secured  a  2-in.  shot 
drill  supplied  by  a  vertical  steam  boiler  set  up  near- 
by on  a  separate  base.  With  this,  holes  are  drilled  through 
the  grouting  pipes  to  a  depth  of  usually  about  13  ft. 
below  rock  surface,  but  in  some  cases  deeper,  up  to  a  maxi- 
mum of  20  ft.  Alternate  pipes  are  drilled,  the  inter- 
mediate ones  being  left  untouched  until  later.  The  drill- 
ing goes  on  without  difficulty  and  yields  good  cores,  ex- 


grout  is  mixed  in  an  open  box  set  over  the  top 
pipe,  and  the  grout  is  spouted  through  a  valve 
at  the  top  of  the  pipe.  By  a  connec- 
tion from  the  water  line  laid  along  the 
embankment,  the  grout  is  washed  down 
into  the  hole  as  fast  as  it  flows  in  from 
the  mixing  box.  As  soon  as  the  flow 
of  water  and  grout  shows  signs  of  stop- 
page, the  valve  at  the  top  of  the  grout 
pipe  is  closed,  to  let  the  water-line  pres- 
sure act  on  the  pipe  full  of  grout.  Then 
a  small  booster  pump  in  the  line  is 
used  to  put  on  a  pressure  of  over  100 
lb.  per  sq.in.  The  diagram  sketch  (Fig. 
'"))  gives  the  arrangement  xised  in  the 
grouting. 

The  grouting  will  j)rol)ably  continue 
through  the  winter,  so  that  by  spring 
matters  will  be  in  shape  for  rapid  con- 
tinuance of  work  on  the  embankment 
and  possibly  the  starting  of  slope-pav- 
ing work  later  in  the  season.     At  the 
same  time  the  main  work  on  the  spillway  dam  will  he- 
gin,   preliminary   to   which   the   normal    river   flow   will 
he  diverted  through  the  sluiceway  pipes  at  the  extreme 
west  end. 

The  grouting  so  far  has  covered  about  15  pipes,  and 
the  work  has  gone  on  to  the  entire  satisfaction  of  the 
engineer  in  charge.  The  intermediate  holes,  drilled  after 
grouting  alternate  holes   (10  ft.  apart),  usually  do  not 
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taki-  any  >;r<>iit.  ami  ;,'ivo  pvidciicc  tliut  liu-  ;;ii»iiliiif;  of 
the  first  sft  of  liuli's  was  clTi'ilivc. 

Tiio  t'arlit'st  lidlcs  (Irillcil  ((iiisimifd  an  avciii},'!'  oi'  aliout 
ir»  saiks  of  (('mciil.  Tlic  anmiint  lU'cit'aM'iJ  with  llu'  siili- 
scqui'iit  |iro\iiiji  lioli's  to  an  avi-ra^o  of  two  or  llin-c 
<a(ks  per  lioK'. 


Soinne  History  of  t^e  Stadia 

Medlhiodl  off  S\uirveyi«iij{ 

It  is  not  •iciuTallv  known  that  tin-  lirst  use  of  two  par- 
alK'l  hairs  in  a  toK'siopi'  for  incasuriii;.'  distancos — tiiat  is, 
thf  priniii>U'  of  the  stailia — was  lirst  introduciMl.  at  h-ast 
anioni:  l'',ni,'lish-spt'akini,'  peopK',  by  tliat  vrrsatiU'  fionins, 
.lames  W  att.     Nor  is  it  gem-rally  known  that  .lames  Watt 

was  a  '^t»u\  (leal  of  a 
■mnu«j  r?r»<  civil  eiiLrineer  heftire 
he  turned  his  atten- 
tions to  the  develop- 
ment of  the  steam 
en^dne. 

The  Toll  o  w  i  n  g 
sketch  of  the  in\*'n- 
tion  of  the  stadia  is 
in  Watt's  own  words. 
It  was  printed  in  a 
Ion  u- forgotten  and 
little  known  period- 
ical called  the  I'Jtlin- 
I)  II  r(jh  I'll  iloKOpli  iral 
.Journal,  in  18li),  not 
long  after  the  death  of  Watt.  The  article  is  m)t  only 
interesting  in  throwing  light  on  the  history  of  the  stadia, 
hut  gives  an  excellent  picture  of  Watt,  who  was  a  con- 
-titutioiial  faidt-finder  and  forever  sclieming  to  improve 
the  methods  of  doing  his  work. 

.\CrorXT  t1F  MICROMETER.S  FOR  ME.VSURING 

niST.VNCKS* 

By  the  late  James  Watt,  Esq.,  I^L.D.,  F.  R.  S., 

London  anil   Edinburgh,  Member  of  National   Institute  of 
France,  and  of  the  Batavian  Society  of  Rotterdam. 

One  of  the  instruments  which  I  propose  to  describe  in 
this  paper  was  contrived  about  1770  or  1771.  I  know  I  used 
It  in  the  surveys  of  the  Crinan  and  Gilp  and  the  Tarbet 
intended  canals,  and  also  in  the  survey  of  the  canal  from 
Inverness  to  Fort  William,  now  called  the  Caledonian  Canal. 
The  former  survey  was  in  1772,  and  the  latter  in  1773,  and 
it  was  in  1772  that  I  showed  it  to  Mr.  Smeaton. 

The  instrument  I  used  was  a  telescope,  with  an  object- 
S^lass  of  12-in.  and  an  eye-glass  of  I'A-in.  focus,  consequently 
magnifying  eight  times.  In  the  focus  of  the  eye-glass  there 
were  placed  two  horizontal  hairs  and  one  perpendicular  hair. 
The  horizontal  hairs  were  about  0.1  in.  distant  from  each 
other,  and  as  strictly  parallel  to  each  other,  and  at  right 
angles  to  the  perpendicular  hair,  as  I  could  make  them.  A 
rod  being  placed  upright  at  20  chains  distant,  or  any  other 
convenient  distance,  on  level  ground,  an  index,  consisting 
of  a  round  disk  of  about  S  in.  diameter,  painted  white,  with 
a  horizontal  line  of  1  in.  wide,  painted  on  itn  horizontal 
diameter  with  vermilion,  was  fixed  upon  the  rod  about  1  ft. 
from  the  ground,  and  another  similar  index  was  moved  up 
and  down  on  the  rod  until,  upon  looking  through  the  tele- 
scope, the  two  horizontal  hairs  covered  the  red  stripes  on 
the  upper  and  lower  indexes:  the  telescope  being  turned  on  its 
axis   until    the   perpendicular   hair   was   parallel   to    the   rod. 

The  indexes  being  thus  covered  by  the  horizontal  hairs 
accurately,  the  upper  indrx  was  fixed  to  the  rod,  and  the 
distance  between   the   middle   of   the  red   stripes   on   the   two 
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•.\Iso  printed  in  .James  Patrick  Muirhead's  "Origin  and 
Progress  of  the  Mechanical  Inventions  of  James  Watt"  (Lon- 
don. 1S45).  from  which  it  was  reprinted  by  J.  L.  Van  Ornum  in 
his  "Topographical  Survey  Methods."  Bulletin  10,  Vol.  1,  En- 
gineering Series,   University  of  Wisconsin. 


Inilrxen  wuH  (llvliind  Into  20  part*,  rpproBPnllng  mo  miiny 
rliiilnit,  which,  with  lh«'  InMlruinenI  I  um-d,  were  upon  the 
rod  about  4'^  In.  eni-h;  and  for  diHliinccH  a'XtUM-dltiK  live 
I'hiilMN  thiM  (IIvImIom  Into  ei|Uiil  piirlH  wiiH  Hulllcli'iilly  iiccur- 
ulr;   hut   for  (thortor  dlHlancex  It   wim   not   Htrletly   mo 

I  lhi-r<-ri>re  llxed  ii  pin  iil  every  chain,  ami  holding  up  the 
roil  Ml  I'lii'li  of  Ih.-m,  mnde  th«  neccuMHry  correlation:  and  an 
the  foruM  of  Ihi-  iiliJect-gliiMM  Im  »1mo  iiffecterl  by  the  dlHl;iiice. 
It  Im  proper  to  uilJuMt  th«  eyo-gliiMH  to  II  at  each  Mtation. 
The  cllvlHlonH  on  Iho  rod  being  marked  wllh  the  number  of 
chiilnM  they  repreMenI,  It  wan  only  nei'eMMiiry  to  Hend  an  aM- 
MlMliinl  Willi  111!'  roil  In  any  place,  the  <IlMlance  of  which  waH 
wnnleil  lo  be  ineiiHiireil.  and  by  HlgnH  to  make  him  tnovc  the 
iipjier  Index  u|>  and  ilown  until  the  two  horizontal  lialrM  cov- 
ererl  Ihe  red  HtrlpeH  on  li.e  ui>pei-  and  lower  IndexeH:  :inil 
Ihe  dlvlHlopH  on  the  rod  then  hIiowi-iI  Ihe  diMlance,  which  I 
found  could  be  aMcerlained  lo  within  Ichm  than  '/i,nth  ))arl 
of  the  whole  diHtance,  and  with  a  higher  magnifying  power, 
could   be   iiroportlon.'ilely  more  accurate. 

The  roil  I  commonly  iiHi-d  waH  12  ft.  long,  and  consequently 
could  ineaHure  V)  ctiiiln«;  bul  by  sliding  another  rod  upon  It 
HO  an  to  lengthen  It  I  meawured  gre.-ilei-  dlHtances,  and  where 
Htm  greater  oneH  were  wanted,  I  Htretched  a  tai)C  horizontally 
and  turning  the  telescope  on  ItH  axis,  made  the  single  hair 
parallel  to  It,  fixing  one  Index  at  the  end  of  the  tape  and 
sliding  the  other  along  It,  until  It  subtended  the  distance  be- 
tween the  wireH.  I  then  measured  the  subtended  tape  with 
the  rod  and  so  ascertained  the  distance:  but  this  expedient 
I  rarely  had  recourse  to,  the  distances  I  generally  had  to 
measure   rarely   exceeding   half  a   mile   or   40   chains. 

It  Is  plain  that  this  Instrument  possesses  the  advantage 
of  measuring  all  distances  with  equal  accuracy,  until  the 
imperfection  of  vision  at  great  distances  Interposes,  as  the 
scale  on  which  they  are  measured  expands  with  the  distances, 
and  In  uneven  grouii<l  It  possesses  more  accuracy  than  the 
chain,  and  Is  very  valuable  In  measuring  distances  from  one 
hill  to  another,  and  across  hays  of  the  sea,  where  the  chain 
cannot  be  used,  which  I  experienced  in  the  survey  of  the 
West  Loch  Tarbert,  the  northern  shore  of  which  is  very 
much  indented,  and  so  rocky  that  it  is  scarcely  possible  to 
measure  a  few  chains  in  a  straight  line  upon  it. 

I  showed  this  Instrument  to  all  my  friends  at  the  time, 
and,  among  others,  to  Mr.  Smeaton,  as  I  h.Tve  mentioned,  and 
used  it  ))ublicly  in  my  surveys,  and  it  was  consequently  known 
to   many  people,   though  not   published. 

A  Mr.  Green,  in  1778,  applied  to  the  Society  of  Arts  for  a 
premium  for  the  same  invention,  which  Mr.  Smeaton  apprised 
me  of,  and  also  informed  the  Society  of  my  claims,  in  con- 
sequence of  which  I  was  desired  to  attend  this  committee, 
where  I  informed  them  of  what  I  had  done,  and  at  what  time. 
Yet  the  Society  thought  fit  to  award  Mr.  Green  the  premium, 
though  his  invention  or  use  of  the  method  was  posterior  to 
mine,  I  suppose  because  he  had  used  an  instrument  of  higher 
magnifying  power,  viz.,  40,  and  consequently  had  been  able 
to  measure  greater  distances,  and,  as  was  said,  with  greater 
accuracy.  I  made  no  further  reclamation,  as  I  perceived  it 
was  not  in  that  court  I  could  obtain  justice,  though  there 
were  people  then  living  who  could  have  attested  my  use  of  it. 

The  cross-hair  micrometer,  as  described,  leaving  me  too 
much  in  the  power  of  my  assistants,  where  the  distances  were 
greater  than  permitted  me  to  read  off  the  number  of  chains 
on  the  rod  myself,  I  thought  of  another  about  1772  or  177.1, 
which  consisted  of  a  telescope  with  an  object-glass  of  a  long 
focus,  say  3  or  4  ft.;  this  was  placed  in  a  tube  with  a  slit  in 
cne  side  of  it,  nearly  as  long  as  the  focus  of  the  telescope, 
and  the  object-glass  being  fitted  in  a  short  tube,  which  slid 
from  end  to  end  of  the  slip,  could  be  moved  backwards  and 
forwards  by  means  of  a  piece  of  metal  fixed  to  the  short 
tube,  and  coming  out  through  the  slit:  a  glass  of  6  to  9  in. 
focus  was  also  fixed  in  the  outer  tube  of  the  nature  of  what 
is  called  a  field-glass,  and  to  this  was  added  an  eye-piece, 
with    a   cross-hair  piece   at  its   focus. 

Now  it  is  evident  that  if  the  object-glass  be  moved  nearer 
the  field-glass,  their  common  focus  will  be  shortened,  and  the 
image  at  the  cross-hairs  diminished  proportionately,  until 
the  glasses  come  into  contact,  when  their  common  focus  will 
be  shorter  than  that  of  the  field-glass  alone;  and  two  indexes 
fixed  upon  a  rod  being  subtended  by  the  cross-hairs  at  any 
given  distance,  the  same  rod  with  its  indexes  being  moved 
nearer  the  observer,  upon  sliding  the  object-glass  nearer  the 
eye,  they  may  be  again  subtended  by  the  cross-hairs,  and  a 
scale  on  the  side  of  the  tube  will  show  the  comparative  dis- 
tance they  have  been  removed,  and  the  distance  of  the  first 
object  being  known,  that  of  the  second  will  also  be  so.  This 
scale  could  not,  however,  be  a  scale  of  equal  parts,  l)ut  one 
which  could  easily  be  laid  down. 

I  made  a  rough  sketch  of  this  instrument  at  the  time,  but 
have  never  completed  it,  having  been  since  engaged  in  con- 
cerns where  such  instruments  wer"  unnecessary. 
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staBat°Asa^Ie  Arcfi^  T^^pe 

The  principles  of  the  constant-angle  anh  dam  were  de- 
scribed at  lenirth  in  ExGiXEEUixa  News,  July  25,  1912, 
p.  155.  In  tliis  type  of  structure  the  length  of  the  up- 
stream radius  is  decreased  from  the  crest  toward  the 
foundation  in  the  same  proportion  as  the  canon  width 
decreases.  With  the  ordinary  arch  dam  in  a  narrow- 
floored  canon  the  curvature  is  so  small  near  the  base  that 
the  load  is  carried  l)y  shear  and  cantilever  action  almost 
e.xclusively.  With  the  constant-angle  dam,  arch-action 
is  theoretically  utilized  to  the  utmost  near  the  bottom 
where  the  pressure  is  greatest. 

The  type  is  essentially  adajttcd  to  V-shaped  canons  nar- 
row at  the  bottom.  The  principle  was  first  applied  in  the 
Spaulding  Dam,  on  the  South  Fork  of  the  Yuba  River, 

Calif.  In  thi.s 
structure,  howev- 
iT.  the  radius 
w  a  s  decreased 
near  the  base  on- 
ly as  an  addi- 
tional safety  fac- 
tor. The  first 
true  constant-an- 
gle arch  da  m 
ever  built  was 
completed  near 
Juneau,  Alaska 
in  1914,  for  hy- 
dro-electric de- 
velopment, b  y 
the  Alaska-Gasti- 
neau  Mining  Co. 
Salmon  Creek 
Caiion,  which  is 
spanned  by  the 
structure,  is  well 
adapted    to    this 
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tyi»e  of  arch,  as  it  is  narrow  at  the  bottom  and  tiic 
cai'ion  walls  arc  steep,  forming  a  "V  of  unusual 
regularity.  The  watershed  above  is  the  result  of  gla- 
ciii!  action,  and  is  *  Vl>  sq.mi.  in  extent.  The  alti- 
tiKlc  rangi-s  from    1900  *ft.  ut  the  highest  peak   b.    lOOO 


ft.  at  the  dam  site.  Its  confines  are  precipitous  naked 
rock  cliffs,  while  the  floor  of  the  valley  is  covered  with 
an  alluvial  dejiosit  of  sand  and  gravel  of  considerable 
depth.  A  portion  of  the  catchment  area  is  heavily  tim- 
bered, while  the  upper  reaches  are  generally  covered  with 
snow.  There  is  an  average  annual  rain  and  snow  pre- 
cipitation of  100  in.  over  the  watershed,  of  wliich  a  large 
percentage  is  available  runoff.  Measurements  of  the  flow 
of  Salmon  Creek  from  July  1,  1911,  to  June  30,  1912, 
showed  an  average  runoff  of  55  .sec.-ft.  The  seasonal  rain- 
fall at  the  dam  site  during  this  period  of  stream-gagings 
was  below  normal. 

It  was  calculated  that  for  years  of  normal  rainfall  a 
storage  of  17,210  acre-feet  coulil  Ik-  iciicd  on  by  the  con- 
struction of  a  dam  60  ft.  in  height.  With  this  quilntity 
of  water  impounded  and  an  efficiency  of  70%,  6000  hp. 
can  be  developed. 

The  dam  as  constructed  is  shown  in  Fig.  1.  From 
foundation  to  crest  the  height  is  168  ft.  The  thickness 
at  the  top  is  6  ft.  and  at  the  base  37.5  ft.  The  main  in- 
take is  located  at  the  center  of  the  ba.se  and  admits  the 
water  to  a  -1-ft.  pipe  imbedded  in  the  concrete  structure. 
The  capacity  of  the  reservoir  varies  from  449  acre-ft. 
at  25-ft.  depth  to  17,210  acre-ft.  at  160-ft.  depth. 

A  remarkable  feature  of  the  dam  site  is  the  bedrock 
formation  in  the  bottom  of  the  canon.  A  level  section 
75  ft.  in  width  lay  exposed  directly  beneath  the  dam.  This 
rock  dips  on  a  steep  incline  both  upstream  and  down- 
stream from  the  dam,  so  that  if  a  gravitj'  section  wider 
than  75  ft.  at  the  base  had  been  used,  excessive  excava- 
tion would  have  been  necessary.  This  factor  was  consid- 
ered in  adopting  the  constant-angle  arch  dam. 

With  the  water  in  the  reservoir  level  with  the  bottom 
of  the  spillway,  an  ice  pressure  of  10  tons  per  running 
foot  was  provided  for.  This  was  considered  ample,  as  the 
slope  of  the  reservoir  sides  at  the  high  levels  near  the 
dam  is  not  sufficient  to  confine  the  ice  under  heavier  pres- 
sure. It  was  shown  that  even  with  an  ice  pressure  of  20 
tons  per  running  foot  the  resulting  compression  on  the 
concrete  would  be  provided  for  with  a  si.fety  factor  of  five. 

COXSTKUCTION 

A  tunnel  6  ft.  in  diameter  was  flrst  run  beneath  the 
dam  site.  An  extensive  construction  plant  was  erected 
on  the  upstream  side.  Rock  was  obtained  from  a  quarry 
about  1000  ft.  east  of  the  dam  and  conveyed  by  trari  to 
a  cru.^her.  Gravel  was  excavated  by  a  dragline  bucket 
from  a  pit  to  the  north  of  the  quarry  and  emptied  into 
a  field  hopper,  whence  it  was  conveyed  by  a  24-'u.  belt 
conveyor  to  a  3-in.  screen.  Oversize  nuiterial  fell  from 
this  screen  to  a  chute  leading  to  a  ;56-in.  crusher  where 
it  was  broken  and  thence  again  conveyed  by  a  16-in.  belt 
to  the  21-in.  i)elt  leading  to  the  screens.  Below  the  3-in. 
screen  a  i/_>-in.  mesh  separated  the  finer  particles  which 
fell  to  an  automatic  .settling  tank  and  thence  to  the  sand 
bins.  Cement  was  larried  from  the  warehouse  on  an  18- 
iu.  belt  conveyor  to  the  mixing  plant,  which  consisted 
of  two  -yi-cu.yd.  batch  mixers.  Concrete  from  the  mi.xers 
was  raised  in  a  double  tower,  from  the  two  hoppers  of 
which  it  was  distributed  through  chutes  to  all  portions 
of  the  dam.  .\bout  H>()  eu.yd.  was  placed  daily.  A  total 
of  52,000  eu.yd.  of  concrete,  having  5  cu.ft.  of  cement  and 
a  small  percentage  of  lime,  was  placed  in  the  structure 
by  this  method.  Half  of  the  dam  was  completed  in  1913 
and  the  remainder  in  1911. 
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wi'U  as  the  ])reliiuiaarv  hydraulic  iiivoitigatious.     F.  (.i. 
Baum  and  F.  C.  Hcrrman  acted  in  a  con.^ulting  capacity. 
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The  employment  of  a  permanent  force  for  track-main- 
tenance work  is  an  exceptional  feature  of  the  mainte- 
iiance-of-\vay  department  on  the  Long  Island  R.H. 

In  the  early  part  of  1913,  when  there  was  a  great  de- 
mand for  labor,  contractors  and  others  whose  work  was 
l»ressing  in  the  summer  were  paying  $2  per  8-hr.  day. 
The  railway  was  paying  only  $1.50  per  10-hr.  day.  and 
consequently  got  labor  mainly  of  inferior  quality.  Many 
of  the  men  obtained  proved  incomi)etent,  and  such  good 
men  as  were  obtained  would  not  stay. 

To  me.fc  this  condition,  the  railway  established  a  per- 
manent track  force  system  in  May,  l!)i;}.  The  sections 
average  514  miles  of  main  track  and  4V4  miles  of  sidings, 
with  an  average  force  of  five  men  (including  subfore- 
1  en).  The  sections  are  divided  into  five  classes,  the  first 
class  covering  imjmrtant  terminals  and  yards  and  being 
allowed  eight  men.  In  each  successive  class  the  number 
is  reduced  by  one  man,  the  fifth  class  having  only  four 
men.  Under  this  plan  the  force  averages  1.')%  less  than 
under  the  old  system.  Rates  were  increased  to  l^V^c. 
))('r  hour  for  laborers  and  18c.  for  subforeman  (allowd  on 
.  bout  7i)'/(  of  the  sections),  while  a  material  increase  was 
made  in  the  wages  of  the  foremen. 

Before  ])utting  the  plan  into  effect,  the  section  foremen 
were  fully  instructed  as  to  wiiat  was  expected  of  tliem. 
They  were  to  weed  out  gradually  the  inferior  men  and 
replace  them  with  good  men,  giving  ])refereiue  to  married 
men  and  those  experienced  in  track  work.  The  foremen 
were  instructed  to  make  each  man  uiulerstand  that  lie 
would  be  given  permanent  employment  if  bis  work  was 
satisfactory,  and  in  case  of  dismissal  by  the  foreman  he 
would  have  the  right  to  api)eal  to  the  supervisor.  The 
foremen  were  nuide  to  understand  that  they  would  be  held 
strictly  accountable  for  the  fpiality  of  their  men,  and  must 
show  no  favoritism,  this  latter  being  a  nuirked  tendency 
among  the  Italians,  who  constitute  the  majority  of  the 
force.  Further,  it  was  im])ressed  u]K)n  eaih  foreman  that 
be  was  being  given  great  advantages  ami  liiat  the  railway 
would  dcmaiul  the  best  results  from  him. 

This  road  has  an  extremely  heavy  tratTic  during  June, 
.July  and  August,  averaging  about  150,000  i)assengers 
daily.  The  greater  part  of  the  line  has  cinder  ballast, 
with  some  fine  gravel  and  sand,  and  oidy  a  small  amount 
f)f  stone.  For  the  comfort  of  tlie  passengers  in  hot.  dry 
weather,  the  ballast  is  coated  annually  with  heavy  oil. 

.\s  early  as  practical)le  in  the  sjtring,  tlu!  force  on  each 
section  coniplet«'s  the  main-track  tie-renewal  work  left 
over  from  the  previous  year,  and  then  levels  up  any  rougli 
spot,-*.  This  work  must  be  completed  by  .June  10,  at  which 
time  the  main-track  roadbed  is  oiled.  .After  the  oiling 
the  roadbed  nnist  not  be  disturbed  except  in  emergency 
caseH,  and  in  such  <-ases  it  must  l)e  prom])tly  oiled  by  the 
section  gangs,  which  are  provided  with  oil  iiiid  band 
sprinklers  for  this  purpose. 

Throughout  the  three  summer  months,  while  iralbc  is 
heavy,  work  on  the  main  track  is  practically  sus|)ended. 
During  this  period  all  necessary  repairs  are  made  on  side 
tracks     (inrliiding    lie    renewals),    the    right-of-way    is 


mowed  for  the  first  time  (the  state  law  making  it  com- 
pulsory to  mow  this  twice  a  year,  between  June  20  and 
July  10,  and  during  the  latter  part  of  August),  the  neces- 
.«ary  frog,  switch  and  guard-rail  renewals  are  made,  and 
switch  timbers  installed.  The  period  from  Sept.  1  to 
about  Oct.  15  is  devoted  to  the  improvement  of  the 
line  and  surface  of  main  track,  cleaning  ditches,  trim- 
ming ballast  and  preparing  for  the  annual  inspection, 
which  takes  place  about  the  middle  of  October. 

Immediately  after  the  track  inspection,  the  renew'al  of 
ties  in  nuiin  track  is  taken  up  and  prosecuted  vigorously 
until  stopped  by  unfavorable  weather.  The  renewal  of 
ties  in  the  fall  is  a  necessity  to  avoid  heavy  work  in  the 
spring.  Experience  has  proved  that  where  there  is  a  suflB-  | 
cient  quantity  of  clean  ballast  and  the  subsoil  is  of  a 
nature  that  does  luit  readily  retain  moisture,  this  work 
can  be  done  safely  in  the  fall,  if  care  is  taken  to  see  that 
the  ties  are  properly  put  in  and  securely  tamped. 

As  soon  as  the  ground  freezes  up,  and  throughout  the 
winter,  the  time  of  the  section  gang  is  devoted  to  cleaning 
culvert  and  drain  openings,  repairing  right-of-way  fences, 
renewal  of  frogs,  switches  and  guard  rails,  and  such 
minor  parts  of  switches  as  may  be  necessary;  repairs  and 
renewals  of  crossing  plank  and  track  signs;  track  gaging, 
])lacing  tie-plates,  aiul  distributing  ties  for  spring  re- 
newals, ])ractical]y  in  the  order  named.  In  addition  to 
this,  there  are  the  usual  snow  and  ice  troubles,  together 
with  many  incidental  jobs  that  can  be  taken  care  of  dur- 
ing the  winter. 

It  is  ainu'd  to  have  the  work  advanced  so  far  when  the 
weather  moderates  that  spring  work  will  not  be  delayed 
beyond  the  allotted  time,  always  keeping  in  mind  the  lim- 
ited force.  Bolts  are  tightened,  out  of  face,  at  the  same 
time  the  track  is  surfaced  in  the  spring  and  fall.  Prac- 
tically all  relaying  and  new  track  construction  is  done  by 
extra  gangs. 

As  a  residt  of  this  system,  with  the  assurance  of  per- 
manent emjiloyment  at  fair  wages,  the  force  has  now  95% 
of  the  men  who  were  employed  at  the  time  of  the  reorgan- 
ization. At  the  inspection  last  fall  the  track  was  found  to 
be  in  far  better  condition  than  ever  before.  The  con- 
clusion is  that  the  retention  of  men  in  .service  for  Jong 
periods  results  in  the  acquirement  of  such  experience  and 
skill  as  to  promote  etKciency,  and  that  there  is  a  conse- 
(juent  reduction  in  expense.  Such  men  nuiy  be  classed  as 
skilled  labor  rather  than  common  labor 

At  each  track  inspection  the  railway  company  gives 
first  and  second  prizes  to  the  division  supervisors,  and 
also  to  the  .section  foremen  on  each  division.  This  is 
well  repaid  by  the  (piality  aiul  (pumtity  of  the  work  done, 
and  the  friendly  rivalry  throughout  the  entire  force,  from 
the  laborers  upward. 

The  men  aj-e  mainly  Italians,  as  noted  above,  .some  of 
whom  cannot  read  or  write  while  others  can  read  and 
write  Italian  only.  As  these  men  form  the  source  from 
which  future  foremen  must  be  drawn,  the  railway  com- 
jiany  has  established  a  free  corres])ondence  course  in  Eng- 
lish and  simple  arithnu'tic,  furnishing  pamphlets  printed 
in  botii  languages,  .\fter  soin(>  pi'olicicncy  has  been  ob- 
tained, the  lessons  cover  track-work,  the  ".safety  first" 
subject,  and  suggestions  as  to  good  citi/.enshi|),  luitunii- 
ization,  etc.  For  the  most  illiterate,  it  is  proposed  ti> 
organize  a  cla.ss  that  can  be  a.s,sembled  for  i)ersoiuil  in- 
struction one  or  two  nights  a  week,  until  the  men  are  com- 
petent to  take  uj)  the  regular  course.  This  educational 
system  has  been  taken  up  eagerly  by  the  men,  and  iiuluccs 
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llu-m  to  Slav  with  (lie  niilway   rallicr  tliaii  p>  wliorr  no 
mil  ail\aiita;;i's  arc  oirciril. 

\Vi'  art'  indchlcd  lo  ('niciniiii  Kiii^'.  Sii|M'ivisnr,  Lmi^j 
Isliiiul  IMk.,  .latnaica,  N.  \ .,  for  the  iiilui  iniilmii  rnitii 
wliitli  tlu'  ai)ovi'  arliilf  lias  Ik'oii  prfpaiftl. 


Lubricatinf^  Rails  on  Curves  to 
R.educe  Wear 

'I'lic  iiiiirit  ation  df  (lie   llaiifTcs  d!  I  ii<iiiu)li\i'  driviii;^- 

wlurls  for  liic  purpose  of  iciliicini;  tin-  wear  and  riilliii;; 

of  llaniros  on  sharp  lurvcs  lias  hccn  pradicoil  mi  iiuiniT- 

oiis  railways  wilh  ;,'ood  rosulls.     LillK'  atlcntion  seems  to 

have  iurn   paid,  however,  to  the  |M)ssihilily  of  redinin^' 

the  wear  on  the  rails  as  well  as  the  driviiiii-wlieel  llaiiffes 

liv  siieli  Inlirication  :  and  the  results  of  siirli  liihriratioii  on 

lil  wear  are  not   so  easy  to  detennine.      If  onU    one  m- 

110  on   a    division    is   equipped    with    Ihinuc   oiler^.    the 

'eel  upon  the  tlan^e  wear  will   he  evident    in   iinreased 

iloai^e   hetweeii    slioppiiii;s.      Hut    the   elTeet    upon    rail 

.  ar  would  not  he  iiotieeahle  unless  most  of  the  enj,n'nes 

I  the  division  were  iMpiipped  with  tlie  llaiii.'"'  oilers. 

In  a  paper  on  "Flaii«re  Oilers.'  read  hy  F.  W.  I'Mwanls 
mfore  the  Western  li'ailwny  Clul).*  at  ("liicago,  last  fall. 
ii  was  stated  that  at  a  laiuc  ruaili  yard  the  enjjine 
working;  one  end  of  the  yard  was  etpiipped  with  a  flan.ue 
oiler,  while  the  engine  workiiijr  the  other  end  of  the 
yard  was  not  so  etiuiitjied.  An  inspection  of  the  tracks 
showed  that  in  the  former  lase  the  inner  sides  of  the 
rail  heads  and  tlu'  switch  points  and  crossovers  were  ])(d- 
ished  smooth  and  showed  no  sij^ns  of  cutting;  even  on  the 
.sharpest  leads.  In  the  latter  case,  the  inner  sides  of  the 
rail  were  hadly  worn,  switch  points  iirouiid  to  a  ragj^ed 
cdjre.  and  cross-overs  badly  cut,  while  tlu'  rail  cuttiii<; 
was  made  evident  hy  the  amount  of  tine  steel  flakes  u])on 
the  ballast. 

A  thick  asphaltic  oil  is  recoiiiinended  for  tlaiij:e  oiliii>r, 
as  it  will  stick  to  the  wheel  flanjie  or  the  side  of  the  rail 
head  and  not  spread  over  the  wlieel-tread  or  top  of  rail 
BO  as  to  pause  slipping.  Switch  engines,  working  over  very 
shar])  curves,  arc  said  to  have  had  their  mileage  between 

c  turnings  increased  125  to  400%  hy  the  applicatitm 
*4  flange  oiling  (with  a  reduction  in  rail  wear  al.so),  and 
when  the  engines  were  sent  to  the  shops  to  have  the  tires 
turned  this  was  more  for  normal  tread  wear  than  for 
flange  wear. 

In  a  discussion  of  this  paper,  by  E.   M  li.  Tratman 

(of  the  editorial  staff  of  Exgineerixo   News)    it  was 

"ted  that  a  water  jet  has  been  used  successfully  for  the 

-  inic  purpose,  and  was  tried  on  the  Pennsylvania   R.H. 

-  long  ago  as  1871.     On  the  Duluth,  Missabe  &  Xorth- 

II  Ky.  the  water-jet  has  given  satisfactory  results  with 
UO-ton  engines  of  the  2  :  8  :  0  class  handling  trains  of  2000 
tons,  and  al.so  with  GO-ton  switching  engines  working  over 
-harp  curves  and  crossovers  at  the  ore  docks.f 

An  inquiry  as  to  the  effect  of  flange  lubrication  on 
rail  wear  on  certain  roads  has  brought  some  interesting 
answers.  On  the  Coast  Lines  of  the  Atchison,  Topeka  & 
Santa  Fe  Ry.  the  use  of  flange  oilers  on  the  engines 
has  proved  a  very  profitable  investment  in  reducing  both 
rail   wear  and   flange  wear. 


•Proceedinps    of    the    "Western    Railway    Club,    September, 
1914;  Secretary,  J.   W.  Taylor,   900  S.   Michigan  Ave.,  Chicago, 
f 'Engineering   News,"  June   14,   1906. 


i'i:NNHYl,v.\NiA  LiNEK — The  quPHtion  hnn  boon  studied 
and  extended  experiments  were  made  in  l!)l  I,  and  showed 
that  a  saving  in  rail  wear  and  renewals  could  be  eirected. 
On  a  10"  curve  in  a  period  of  I  I  months,  the  iioMliih(-icat- 
ed  rails  were  renewed  twice  while  the  lubricated  rails  w(!re 
only  slightly  worn.  On  a  curve  of  '^Y/',  however,  no  afi- 
jireciable  dilferenie  in  the  wear  was  found.  The  genera! 
coiit  liision  was  that  on  comparatively  light  curves  ii  was 
doubtful  whether  the  saving  would  be  siiHicieiit  to  warrant 
the  expen.M-  of  additional  e«|iiipnient  on  the  IfHomotives. 

Soi'TllKUN  i'Aiirir  l{v. —  Flange  oilers  are  in  general 
u.se  on  engines  having  runs  which  include  heavy  curvature, 
hut  are  not  used  to  any  e.vteiit  in  yards.  The  general  ex- 
perience has  been  that  the  lubrication  incr(!as(;s  the  life 
of  rail-  lui  curves  hy  about  2.10'?^  for  the  outer  rail  and 
."lO  tn    10(1',;    for  the   inner   mil. 

(Ji.'A.M)  Tiii'N'K  Rv.-  On  the  St.  Clair  luiinel  line,  the 
u.se  of  flange  oilers  on  the  electric  loconiotivtjs  has  reduced 
the  wear  at  curves  and  switches  about  tiO%.  These  en- 
gines were  \ery  severe  on  switches,  owing  to  the  great 
proportion  of  the  weight  carried  below  the  frames  and  act- 
ing as  a  (lead  lilnw  when  llic  wheels  struck  the  rails.  For- 
merly the  renewals  of  point  lails  on  the  cui'\e  (or  turn- 
out) side  of  a  switch  were  three  tijne>  as  numerous  as 
those  for  the  straight  side,  hut  since  the  application  of 
the  oilers,  the  renewals  on  the  curve  side  arc  very  little 
more  than  those  on  the  straight  side. 

El  Paso  &  South wkstkiin  Ry. — On  the  Dawson 
branch,  Inning  8°  and  10°  curves,  flange  oiiers  have 
reduced  the  wear  of  wheel  flanges  hut  have  not  re- 
<lueed  the  wear  of  rails  to  any  extent,  owing  to  th? 
greater  number  of  unluliricated  ea '-wheel  flanges. 
On  the  Alamogordd  lirandi,  with  a  !i'/i  grade  and  nu- 
merous '.]Q°  curves,  the  engineinan  who  runs  the 
single  train  equipped  his  engine  10  or  12  years  ago 
with  a  device  which  delivers  a  small  stream  of  water  onto 
each  rail  in  front  of  the  truck,  so  that  the  rails  and  all 
wheels  are  lubricated.  It  is  considered  that  the  water 
is  practically  as  efficient  as  the  oil,  and  that  water  lubri- 
cation throughout  the  length,  of  the  train  gives  better  re- 
sults in  flange  wear  and  rail  wear  than  oil  applied  only  to 
the  engine  wheels. 

Most 'of  the  tiO-lh.  rails  on  the  o0°  curves  have  been  in 
service  10  or  12  years,  but  are  not  yet  worn  so  badly  as 
to  require  renewal.  But  when  the  line  was  put  in  opera- 
tion, about  14  years  ago,  the  rails  on  those  curves  wore  so 
fast  that  it  seemed  probable  they  would  have  to  be  renewed 
in  about  three  years.  The  lulirication,  therefore,  .seems 
to  have  increased  their  life  from  three  years  to  12  (or 
more)   years. 

On  the  Dawson  line,  where  oil  lubrication  of  driver 
flanges  has  been  used  for  five  or  si.x  years,  the  8,")-lb.  rails 
of  openhearth  steel  on  the  8°  and  10°  curves  are  being 
renewed  on  account  of  wear.  This  line  has  about  four 
trains  each  way  daily,  with  2:8:0  engines  having  90 
tons  on  the  drivers,  and  with  coal  cars  of  .50  tons  capacity 
often  overloaded  about  10%.  The  heavier  westbound 
tonnage  averages  4000  tons  per  day. 

Ma.vhattax  F^i.evatkd  Ry. — On  this  line  in  New- 
York  City  there  are  several  very  sharp  curves  of  90  to  120 
ft.  radius,  over  which  an  extremely  heavy  traffic  has 
now  been  operated  for  37  years.  The  rails  on  these  curves 
have  always  been  kept  thoroughly  greased  by  the  track- 
men ;  and  this  is  doubtless  one  reason  why  the  rail  wear 
on  the.se  curves  has  been  kejit  within  jiraiticable  limits. 
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Portt  Developinaieinit  s\t 
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Bv  Pat  I.  P.  W'uitham* 


SYNOPSIS — Details  of  a  comprehensive  scheme 
for  port  (Irrelopmnif.  irifh  firsrripfinn  of  sfnir- 
turrs. 

As  ;i  result  of  the  Paiiani.i  Canal  all  the  iniportant 
Pat-ifif  ports  from  San  Diego  to  Pugut  Souiul  have  heconu! 
aetivc  in  an  effort  to  provide  themselves  with  such  modern 
facilities  as  would  eliahle  tlicm  to  successfully  compete 
for  the  anticii)ated  increased  traffic.  In  line  with  this 
general  movement,  tlie  people  of  Seattle  and  vicinity, 
under  the  hiws  of  tlie  state  providing  therefor,  organized 
a  i)ort  district,  "The  Port  of  Seattle."  Bond  issues 
amounting  to  $(>.i500.000  liave  been  authorized  during  the 
past  two  years  for  use  in  the  constriu'tion  of  wiiarves, 
sheds,  warehouses,  grain  elevators  and  other  facilities  re- 
quired in   tlie  proper  equipment  of  a  jiort.     Just  pre- 


Lake  Union  is  completed  this  year,  the  Port  District 
will  then  embrace  an  outer  salt  water  harbor  of  about  90 
miles  and  an  inner  fresh  water  non-tidal  harbor  with 
approxinmtely  100  miles  of  shore  line. 

Lake  Washinotox  Canal 

Xaturc  nearly  provided  a  connection  between  Puget 
Sound  and  Lakes  Union  and  Washington,  but  the  finish- 
ing touches  in  the  way  of  a  lock  and  a  comparatively  small 
amount  of  excavation  were  left  for  man.  This  project, 
which  is  now  well  under  way,  will  be  practically  com- 
pleted during  191.5. 

The  lock  is  being  construi-ted  at  the  narrow  entrance 
to  Salnum  Bay,  an  inlet  of  naturally  shallow  waters. 
Upon  the  completion  of  the  lock  the  water  level  in  the 
Bay  will  be  raised  to  the  level  of  Lake  L^nion,  or  from 
8  to  9  ft.  above  high  tide.     This  will  create  of  SalmoH 


Ki(i.  1.     LooKiNCi  Wkst  ovki;  Shattle  IIak'Hok,  Showini;  tmi:  Lowkr 


ceding  this  authorization  the  U.  S.  Government  in  con- 
jun-tion  with  the  local  authorities  provided  funds  for 
the  Lake  Washington  Canalf  and  the  Duwamish  Wa- 
terwav  Proje<-ts.  These  improvements  are  destined  to 
have  a  far-reaching  influence  on  the  future  of  the  port 
and  to  a  degree  have  shaped  the  lines  of  development 
determined  upon  by  the  Port  Commission. 

Puget  Sound  with  all  its  ramifications  is  in  reality  one 
great  harbor  with  some  two  thousand  miles  of  shore  line. 
Seattle  is  located  on  the  easterly  side  of  the  Sound,  ap- 
proximately 90  miles  of  shore  line  being  included  in  the 
Port  District.  The  city  is  situated  on  a  hilly  strij)  of 
land  from  two  to  si.v  miles  in  width,  lying  between  the 
Sound  on   the  west  and   Lake   Washington   on   the  east. 

Extending  southerly  from  Elliott  I?ay  is  the  Duwamish 
River,  now  being  canalized  for  a  distance  of  about  li\e 
miles. 

When    the   connection    between    Lake    Washington    and 
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Bay  a  non-tidal  basin  ajjproxinuiting  in  area  the  com- 
bined Koyal  Victoria  and  Albert  docks  of  London.  The 
next  basin,  Lake  Union,  located  in  the  very  heart  of  the 
city,  has  about  Si/>  lineal  miles  of  waterfront. 

A  short  piece  of  canal  work  will  connect  Lakes  Union 
ami  Washington,  the  level  of  the  latter  to  be  lowered 
about  8  ft.  to  the  level  of  Lake  Union. 

Thus  by  i)a.ssing  through  a  single  lift  vessels  will  be 
admitted  to  a  non-tidal  harbor  of  uniform  level, 
having  a  .shore  line  of  approximately  one  hundred 
miles.  While  the  locks  will  admit  of  the  largest  vessels 
that  ply  the  Pacific,  it  is  likely  the  greatest  traffic  de- 
velopment will  be  along  the  lines  of  what  may  be  termed 
water  cartage  similar  to  (hat  carried  on  in  and  about 
Greater  New  York. 

The  completion  of  the  canal  will  thus  give  Seattle  a 
nuignificient  inner  as  well  as  an  outer  harbor.  It  will 
make  available  large  areas  of  waterfront  property  suit- 
able for  industrial  and  certain  phases  of  commercial  pur- 
poses. 
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|)|\\VMI.s||     W  \l  K.ICW  AV     I'UOJKt'T 

This  iiii|>rovciMfMt,  wliicli  Ih  Ikmiij^  r.xcciilcil  mnlrr  tlic 
iliriH'timi  t>r  ii  s|n'(ial  ((iiiiiiiissiDii,  ((HilcinpIalcH  the  caiial- 
iwititui  of  llic  Dviwainisli  Uwvr  from  llic  smilli  nul  of 
Kllii'tt  Hay  to  a  point  up  (lie  Duwuniisli  Valley  huiiu! 
five  iiiiK's.  On  i-adi  siiK-  panillcliii:;  tin-  waterway,  iiiar- 
j;inal  streets  of  sutlieient  wiiltli  to  iiliow  for  eoninioii  use 
railway  traeks  are  lieiiifj  laid  out.  Tims  will  lie  opened 
for  iiuliistrial  nse  a  larj;o  level  area  proviileil  witli  Imlli 
water  and   rail   shippinir   faeilitie-;. 

IJmi.wav  Ti;ii\i  in  \i,  Siii  \riii\ 

Till'  lines  of  railway  de\elii|inieiil  ;iir  laiLjeiv  lived  liv 
tlio  topofjrapliie  condilioiis. 

The  railway  approaelies  from  tlic  soulli  and  east  are 
tliroudi  the  Duwamisli  \:illey  and  eonneetions.  Hence 
important  railway  yards  and  terminals  arc  loeated  on 
the  tlats  at  tlu>  sontli  end  of  Elliott  Hay.  Farther  ont 
nre   located   elassilieation    yards.     From    the   north    and 

-t  the  railways  api)roa(h  the  eity  along  the  shores  of 
u'et    Sonnd   and    via    Lakes    \Vasliin>Mon    and    Union. 


jdleiinj;  Duwami.-li  Waterway  to  the  soiilli.  The  rail- 
way lineH  on  these  nnirginal  streets  for  the  most  part 
iiave  eominoti  pri\  ilegcjK  in  the  franchisi-s.  With  some 
additions  an<l  perfeetions  now  contemplated  a  <'omplete 
(iMirdination  of  the  entire  waterfront  will  lie  ohtained. 
The  xeenring  for  Seattle  of  this  haikhoiie  to  its  port 
facilities  is  of  imnu'nse  valiu;  and  in  the  fiitiin-  will  j)lace 
the  Port  of  Seattle  at  a  jjreat  inlvanta;,'C  over  ports  that 
have  faile(|  to  thus  equip  themselves,  'I'Ik;  credit  for 
tiie  platlin;,'  of  this  nuir;,'imil  way  system  is  largely  due 
to  former  City  Kngineer  U.  II.  Thompson,  who  had  the 
foresight  to  see  the  need  hefore  it  hecame  generally  ap- 
parent. The  terminal  jdaiis  were  extcmied  and  perfected 
in  I!M1  Ity  Virgil  (i.  liogue,  of  New  York,  wiiosc  plan  of 
Seattle  is  heing  followed  in  the  fundaincntjils. 

1-ater,  important  improvements  will  need  to  he  made  on 
the  shores  of  Lakes  Union  and  Washington,  hut  the  prin- 
cipal improvements  are  and  will  continue  to  Ik;  made  nn- 
dcr  the  three  great  divisions  suggested,  as  follows: 
I.  North  Terminal  District;  II.  Soutli  Tenniiml  Dis- 
trict; III.  (Central  Waterfn.iil  l)i>tini. 


("ity  and  the  A'arious  Pout  Wokks  now  under  Constiu'ction 


liiese  lines  come  together  in  the  gap  l)ctween  Salmon 
and  Elliott  Bay  known  as  the  Interhay  district,  where 
important  railroad  terminals  have  lieen  develo])ed.  Thus 
we  note  that  the  Interhay  district,  known  as  the  North 
Terminal  District,  and  the  Duwamisli,  or  Soutii  Terminal 
District,  hoth  have  developed  naturally  as  a  result  of 
topogra])hic  ltd  vantages. 

Between  the  two  districts  there  is  only  a  narrow  strip 
under  the  hluffs  along  the  shores  of  lOlliott  Bay,  harely 
sufficient  for  Railroad  Ave.,  the  marginal  way  on  wliicii 
are  located  the  tracks  connecting  the  two  terminal  dis- 
tricts.    This  narrow^  strip  some  three  miles  in  length,  is 
-ituated  directly  in  front  of  the  husiness  center  of  the 
(ity  and  while  not  well  suited  to  heavy  slii])ping  and 
■  iininal  work,  is  naturally  advantageous  as  a  location 
I-  facilities  catering  to  ferry,  local  and  coastwise  husi- 
-s.     Tt  is  generally  known  as  the  "Central  Waterfront 
'i<trict."     The  hackhone  of  the  port  system  is  the  mar- 
ginal way   (see  Fig.  5)   encircling  the  shores  of  Elliott 
I'.ay   with    extensions    into   the    Interliay   district   to   the 
iiurtli  and  connections  with  tlie  new  marginal  wavs  par- 


To  take  care  or  the  Northwest's  four  primary  products 
— namely:  (1)  forest  products,  (2)  grain,  (.3)  fruit, 
(t)  tlsh  and  fish  products — the  following  facilities  are 
being  provided  at  an  approximate  cost  of  $(;.000,000 : 
(1)  Smith's  Cove  pier;  (2)  combination  bulk  and  sack 
terminal  grain  elevator;  (3)  fruit  cold-storage  build- 
ing; (t)  fish  cold-storage  and  concrete  warehouses  for 
canned  and  ])i(kled  fish. 

I.  North  Terminal  District 

Two  units  are  heing  develo]>ed  in  the  North.  Terminal : 
(a)  the  Smith's  Cove  Improvement  fronting  on  Elliott 
Bay  and  (h)  the  Salmon  Bay  Improvement  fronting  on 
Salmon  Bay.  These  two  improvements  are  about  t\vo 
miles  apart  and  between  them  are  extensive  railway  j'ards 
with  plenty  of  room  for  expansion.  The  tracks  are  lo- 
cated in  the  Interhay  draw,  so  that  all  streets  are  easily 
and  naturally  carried  overhead,  doing  away  with  grade 
(Tossings. 

The  jiort's  jiroperties  are  strategically  located  at  tlie 
waterfront  ends  of  the  railwav  traikay:e. 
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The  Sinitli's  Com'  Iin|ir(ivciiicnl  ( Fiir.  :?)  consists 
of  a  great  doubli'-widtli  pier  .'!I0  11.  \vi<l('  liy  ap- 
proxiiimti'ly  KOO  I't.  in  li-uiitli  nnd  iilaiiiied  to  be 
ultimately  e.xtended  to  a  leiigtii  ol'  '^5:50  ft.  The 
central  portion  of  the  pier  is  fdled ;  on  tlie  sides  creosoted 
pile  wharves  are  l)uilt  over  rock  riprap  slopes.  Depressed 
tracks  and  a  driveway  are  located  through  the  center  of 
the  pier.  At  the  outer  end  of  each  side  there  is  a  GOO  ft. 
merchandise  shed.  The  pier  is  designed,  however,  prim- 
arily for  the  handling  of  heavy  commodities,  such  as 
lumber,  rails,  .structural  material,  machinery,  etc.  For 
that  reason,  the  major  portion  is  an  o])en  wliarf.  A  big 
gantry  crane,  a  15-ton  locomotive  and  a  100-ton  shearleg 
will  be  part  of  the  equipment  jirovided. 

The  size  of  the  portion  now  completed  can  l)e  a])pre- 
riated  by  knowing  tliat  there  are  over  three  miles  of 
railway  tracks  on  the  pier.  N'orth  of  the  pier,  the  Port 
Commission  has  arranged  for  the  acquisition  of  ajjproxi- 
niately  ten  acres  of  ])ropcrty  for  trackage  and  warehouse 
purjioscs. 

The  Salmon  Bay  pro])erty,  some  40  acres  in  area,  is 
>ituated  in  the  key  position  in  regard  to  the  Lake  Wasii- 
ington  Canal,  for  the  reason  that  it  is  located  on  Salmon 
i'>ay,  the  first  basin  inside  the  lock.  It  is  also  the  <(nly 
location  on  the  basin  where  a  system  of  large  jjiers  and 
-lips  may  be  constructed.  Xot  until  after  the  comple- 
tion of  the  lock  will  the  property  be  available  for  the 
larger  needs  for  which  it  is  destined  to  be  ultimately  used. 

At  the  i)resent  time,  the  shore  end  of  the  property  is 

'••■ing  bulkheaded  and  filled  and  other  improvements  have 

•  en  made,  or  will  soon  be  completed  that  will  fully  cquii) 

a  portion  of  the  property  as  a  haven  for  llu'  large  fishing 

fleet  operating  out  of  Seattle 

II.  South  Tekminal  District 
The  South  Terminal  District  is  located  at  the  south 
end  of  the  Elliott  Bav,  where  extensive  tide  flat  areas 


lia\i'  i)eeii  reclaimed  by  using  the  e\ca\iite(l  inatciial  from 
the  Kasl  and  West  Waterways.  These  two  waterways, 
which  ai'e  1000  ft.  wide  and  a|)piu\iiiiately  a  mile  in 
length,  are  the  prominent  feature  of  the  terminal.  Be- 
tween the  two  waterways  is  a  practically  undeveloped 
district,  some  ;}00  acres  in  area,  known  as  Harbor  Island. 
With  its  frontage  on  the  waterways  and  the  opportunity 
of  constructing  at  the  northerly  end  a  group  of  five  great 
piers  similar  to  the  Smith's  Cove  pier,  previously  de- 
scribed. Harbor  Island  should  become  the  most  impor- 
tant terminal  unit  in  the  south  district.  It  is  particu- 
larly well  situated  in  relation  to  the  growing  industrial 
and  railway  terminal  district  along  the  Duwamish  Wa- 
terway and  Valley.  At  the  picMnt  time,  the  iin])ortant 
tide-land  development  is  coiilined  largely  to  the  east  side 
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of  the  Ea:=t  Waterway  adjacent  to  the  principal  wholeisale 
and  nianuraoturing  .section  of  the  city.  On  that  account 
the  Port  Commission  deemed  it  wise  to  locate  its  initial 
improvements  on  that  side  of  the  waterway  and  to  that 
end  acquired  most  ol"  the  nnimproved  })roperty. 

There  are  tvvo  principal  units,  as  follows:  (a)  Stacy 
Street  Improvement;   (b)   Turning  Basin  Improvement. 

The  Stacy  Street  imit  was  the  first  to  be  put  into 
service,  the  sheds  being  assigned  to  the  American-Ha- 
waiian Steamship  Co.  The  improvement  (Fig.  4)  is 
a  U-shaped  slip  21'i  ft.  wide  by  .S14  ft.  long.  Acro.ss  the 
inner  end  a  4-story  concrete  warehouse  is  planned  (Figs. 
5-6 ;  the  central  section  80x;520  ft.  has  just  been  com- 
pleted. The  sheds  are  one  story,  of  a  slow-burning  type 
of  construction  covered  with  galvanizeil  iron  siding  and 
tar  and  gravel  rooting.     Thcv,  as  well  as  the  other  slieds 


be  lengtnened  to  1000  ft.  Work  is  about  to  be  started  on 
a  7-story  concrete  cold-storage  warehouse  located  just 
back  of  the  wharf.  This  building  is  designed  as  a  fruit 
storage  more  particularly  to  facilitate  the  exportation 
of  apples,  but  also  available  for  the  importation  and  dis- 
tribution of  citrus  and  other  fruits. 

West  of  the  fruit-storage  building  fronting  on  the  wa- 
terway a  400  ft.  open  wharf  is  being  built.  It  is  jilanned 
as  a  temporary  landing  place  for  fresh  halibut.  Between 
tlie  wharf  and  the  fruit  storage  a  temporary  cold  storage 
for  fish  of  2.000,000  lb.  capacity  will  be  erected. 

III.  Ckxthal  Waterfront  District 

[Most  of  the  private  and  railroad  owned  docks  are  lo- 
( ated  in  the  central  district.  These  are  for  the  most  part 
reasonably  well  equipped  to  take  care  of  the  local  package 
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erected  by  tbc  Fort  Coniniis.-ion,  arc  cciuijtpcd  tlirnugbout 
with  an   automatic  sprinkling  system. 

Tiic  Turning  Basin  Improvement  units  (Fig.  7)  an- 
groujicd  about  tlic  Turning  Basin  at  the  soutii  cml  of  llic 
East  Waterway.  On  tiie  nortlierly  side.  ir)00  liii.rt.  <.!' 
wluirf  bas  been  coni|ileted  and  a  Iwo-story  sbe(l  luis  been 
erected.  Back  of  this  wharf  a  ."iiiD.IMHi  Ini.  combination 
sack  and  bulk  terminal  grain  elevator  is  being  <M)iistructed. 
It  is  designed  so  that  ad<litional  bins  may  be  added  in- 
creasing the  ca|)acity  to  I.OOO.OOO  bu.  Sliiii|iiiig  galleries 
ah>ng  tlie  wharf  front  will  enable  the  grain  to  be  spouteil 
to  .several  siiips  at  a  time,  'i'lie  sacke<l  grain  will  be  con- 
veyed to  ve.ssels  through  the  second  story  of  tlie  shed. 
The  elevator  is  so  |>lannc<l  that  if  the  need  develoj)  a 
marine  receiving  leg  may  be  installed.  There  is  sulli- 
cieiit  ar(;a  back  of  the  wharf  to  iicrniit  tbc  erection  of 
such  concrete  wa rehouses  as  may  be  leiinired  in  the  fu- 
ture. 

On  the  Moutlierly  side  of  the  Turning  Ihisin  a  contiju  I 
luiH  been  let  for  (>()()  ft.  <d'  wharf  on  which  will  be  erected 
000  ft.  </f  two-Htory  shed.     E\eiitually.   thi>  wharf   will 


Fivigbt  and  passenger  business.  Some  of  the  piers  have 
passenger  accommodations  equal  to  the  best  in  the  country. 
The  iiatuinl  life  of  these  docks  will  extend  over  a  period 
of  sexeral  \eais,  consequently  the  Port  Commission  de- 
cided to  start  its  initial  unit  in  the  Central  AVaterfront 
district  on  a  practically  unimproved  piece  of  ])roperty 
at  tlie  foot  of  Bell  St.    (Figs.  8-ft). 

The  improvement  is  unusual  and  unique  in  many  ways 
and  can  be  understood  only  as  the  conditions  and  pur- 
poses lire  known.  The  waterfront  in  that  location  was 
(  nl  olf  from  diret't  conununication  witli  the  retail  section 
of  the  city  l)y  a  50  to  (iO  ft.  shear  blutV  along  the  shore 
side  of  l{ailroad  Ave.  Tiiis  has  been  overcome  by  erect- 
ing a  two-story  shed  and  connecting  the  second  floor  with 
the  streets  on  toji  of  the  blulf  by  tlu'  construction  of  a 
viaduct  over  the  railroad  tracks.  'I'iie  project  is  in- 
teiuled  to  seixc  as  a  water  gate  to  tlie  retail  section  of 
the  city  and  as  a  waterfront  adjunct  to  the  public  market 
system. 

The  plan  provides  a  two-story  shed  on  three  sides  of 
a  (diK  rete  warehouse.     At   the  luu-therlv  end  of  the  nil- 


M.Mvli   It.   lit  I.-. 


K  \  (i  I  N  K  i;  IM  NC      X  K  WS 


481 


l>ri>\<'iiM'Mt  i-^  II  |>i°()t>M'i«<il  Imsiii  )ini\i(l<'i|  with  tliiitl>  iiimI 
otIuM'  racilitifs  tor  tlic  ii('riiiiiiii(i(liitii)M  of  iiiotiir  linal.", 
wlu'i*'  proilinc  rmiii  tin*  I'lif^fl  Sound  cKimlrv  mii  \n> 
liimli'il  at  any  sta^io  kI'  llic  tide. 

'PIu-  »Ioik  is  «'(iiii|)|ii'(l  witli  lliicc  Harluw  marine  i-li'va- 
tors,  l)y  int'ans  of  which  Kxal  side  |Hirt  stranicrs  ran  he 
unloaded  at  all  sta;;i's  of  llu>  tide  ami  the  ;;ii(ids  tiueked 
liiiett  (o  the  seeiuul  as  readily  as  In  the  first  lltiiir.  Oiu' 
of  the  elevators  serves  the  sysleni  of  lloats  in  the  Mnlnr 
Boat  ilasin.  The  eoiurete  huildin^'  now  under  con- 
struetion  hack  ^>(  the  wharf  is  S0\  100  ft.  ami  live  stories 
hi>rh.  A  section  at  the  norlh  emi  is  set  aside  for  cold- 
stora,i:«'  purposes.  The  remaining'  portion  of  the  i)uild- 
inj;  is  designed  as  a  ,:j;eiieral  warehouse,  except  that  the 
fifth  lliM)r  is  planned  for  the  u'l'iK'nil  ollices  of  the  Port 
<     luniission. 

This  |>r<>,u;rani.  which  will  lie  <(iin|ilc|cd  during'  the 
suninicr  of  liij.'i.  will  make  a\ailalilc  l)cilliaj,fe,  shed  and 
slorajre  space  a<  follows:     1.").;{.")l  lin.ft.  froiita^'c  for  dccji 

I  vessels;  t.MOO  lin.ft.  fronla.ue  for  local  vessels;  ."ili.- 
'  iO  si|.ft.  shed  area;  2()S,;{70  sci.ft.  cold-storajre  tloor  area 
(concrete);  500,000  bn.  frrain  elevator;  KUJ.dTO  s(|.fl. 
lunilier  storai^o,  and  l(iT.'^()3  .sq.ft.  concrete  warehouse 
floor  area. 

This  work  was  desigiu>d  and  constructed  \in<lcr  the  di- 
re*"tion  of  tiie  writer  while  lie  was  cliiel'  cm^nneer:  iie 
was  assisted  liy  .1.  H.  West,  Kujiineer  in  charj^e  of  de- 
signiui;.  and  J.  !■'..  SJuH'niaker.  Kngineor  in  chari,^'  of 
const  I  •.let  ion.     .1.   li.   West   is  now  chief  eiii^ini'i-r. 

TB'ac]fe=dlesi2'Siinice  IPLecoirdls 

Uv  .1  A.MK.s  (1.  Wish  \i;t" 

The  maximum  ck'arance  for  trains  over  the  varioiis 
divisions  or  lines  of  a  larjre  railway  system  is  a  matter  of 
no  mean  importance.  Most  railways  keep  records  of  the 
limiting  ohstructions  along  their  lines,  hut  many  of  the.se 
records  lack  the  detailed  information  necessary  to  make 
them  relialde  and  efHcient.  Many  also  lose  their  rc.ii 
usefulne.-is  by  being  made  up  in  too  general  a  form,  sim- 
ply showing  the  maximum  clearance  between  terminals 
cr  over  long  .stretcbes  of  line,  although  intermediate  sta- 
tions may  be  the  destination  of  sliipments  that  could  be 
handled  to  such  points  while  not  acceptal)le  over  the  en- 
tire division.     Another  serious  fault  with  many  of  these 

lords  is  the  inability  to  make  revisions  readily.     The 

vision  means  ])ractically  working  over  all  the  records, 
due  to  the  inability  to  identify  the  structures  wliicli  limit 
the  clearance. 

It  is  a  common  occurrence  for  shipments  of  machinery, 
bridge  steel,  etc.,  of  unusual  size  and  sliapo,  to  be  offered 
for  transportation.  Usually  they  are  the  source  of  extra- 
profitable  revenue,  and  are  desirable  on  that  account.  But 

the  road  acce])ting  such  a  shipment  is  not  sure  of  its 
1  lility  to  transport  it  safely,  it  must  take  the  chance  of 
delays  and  consequent  dissatisfaction  and  complaints  of 
the  shipper,  as  well  as  danger  of  damage  to  the  shipment, 

til  resultant  settlement  of  freight  loss  claims,  and  pos- 
-  Me  loss  of  life  and  of  injury  to  the  company's  property. 

Where  such  a  shipment  is  offered,  an  answer  may  be 
wanted  in  a  short  time,  and  where  competition  is  keen 
the  loss  of  a  few  hours  in  determining  whether  or  not 
it  can  be  safely  and  promptly  b.andled  may  result  in  the 


loss  of  the  husiiiesH.  Tn  such  an  instance  the  railway 
with  the  most  reliable  and  complete  clcaranctt  record  Jh 
likely  to  win  the  hiisiMesH. 

A  proper  record  <if  cleHranecH  shoidil  lia\c  three  cardin- 
al characlerislics:  I,  accuracy;  2,  simpliiity  of  arrunge- 
mcnl  ;  and  .'I,  sulliciency  of  iletail.  \  record  consiHting 
of  a  series  of  tables  and  diagrams,  as  ^illl^^ll  mi  the  accoin- 
panving  e\amplc>,  will  fully  meet  nil  the  icijuiremr'nts 
outlined  above. 

To  insure  accurati*  ami  detailcil  information  being 
taken  in  the  field  and  recordeil  in  c<Mnp]cle  form  the  work 
of  compiling  this  record  should  be  handled  by  the  engi- 
neering department.  Standard  blank  forms  should  first 
be  made  on  tracing  cloth,  and  a  supply  of  Idue-line  prints 
furnished  to  each  engineer  who  is  to  take  tlie  lichl  notes. 
In  addition  to  the  instructions  carried  on  the  blank,  each 
engineer  slioulii  be  impressed  with  the  fact  that  (!very 
i.li.-trurlion   that   (diiics  williiii   1    ft.  of  the  center  of  the 


Dmensvrti  shonn  "Vrrlir\} 

I  fo  Hri^h-f  abo.-e  Tift  of  f^ilV 

Dirnensions  z^c^n  "H' referY_ 

h  Diafance  fnom  Cen-ftr  \  \^ 

\   \^  of  IrmJr, 

ri~r  Ucm^' 


HS-lli' 
H.6-1 


J^/l/N  TfUCK   LOOmNO   WEST 

Fig.  2. 


•Chief    Draftsman,    Rock    Island    Lines,   Chicago. 


■<«■*     5-6 

Fig.  1 

'ri!.\('K-('i.i:.\i!.vNcio    Ki-;t'ORD    DiAcijAMs;    HocK    Island 
Linm;s 

The  diagram  in  Fier.  1  is  on  the  left  side  of  a  s!".eet  14 %x 
1014  in.  (inside  the  border).  The  right  side  of  the  sheet 
contains  instructions  as   follow.'-: 

Fill   out   carefully  all   of  tlu-   ■'oUovving; 

Division       

M.Tin   or   blanch  line    

Mile    post liiidge   No 

Near    (town   and   state)    

Kind    of   structure    

Side   of    main    track    

Track     

Tangent    (.ves   or   no)    

Degree    of    curve     

Superelevation    of   curve     

Kstimated   cost   to   change   to  standard   clearance 

Show  in  red  on  the  diagram  the  outline  of  the  clearance 
at  point  nami-d  above;  using  a  separate  blank  for  each  ob- 
struction and  reporting  only  such  as  give  less  than  7  ft. 
clearance  from  the  center  of  track. 

Minimum  vertical  clearance  to  represent  the  minimum  dis- 
tance between  top  of  rail  and  nearest  point  of  any  tunnel  or 
structure  above  or  across  the   track 

Minimum  horizontal  clearance  must  be  shown  at  all  points 
between  the  horizontal  plane  through  the  top  of  rail  and  the 
horizontal  plane  through  the  point  of  minimum  vertical 
clearance. 

.■\ttention  must  be  called  to  cases  where  sidings  or  double 
track  ail-  placed  less  than  13  ft.  c.  to  c.  from  the  main  track. 
The  diagram  in  Fig.  2  is  placed  in  a  similar  position  on  a 
sheet  of  the  same  size  as  that  shown  in  Fig.  1.  It  shows  all 
obstructions  within  7  ft.  of  center  of  track.  Where  passing  or 
other  tracks  are  parallel  and  13  ft.  c.  to  c.  the  maximum 
clearance   line  is  fixed  at  6%   ft.   from  center  of  track. 

track  and  every  structure  projecting  over  the  track  is  to 
be  accurately  measured  and  plotted. 

To  avoid  confusion  when  comjiiling  the  permanent 
record,  a  separate  blank  should  be  used  for  each  obstruc- 
tion, all  dimensions  needed  for  .^bowing  its  relation  to 
the  track  and  location  being  show-n,  as  well  as  the  com- 
plete description  called  for  in  the  instructions  on  the 
blank.  The  heavy  solid  line  in  Fig.  1  represents  the  stand- 
ard clearance,  and  shows  at  a  glance  the  relation  of  the 
structure  to  the  standard.     The  dimensions  showii  are 
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not  intended  to  represent  a  recommended  standard,  but  .Such   a   record   when   once   compiled   should   be   kept 
are  simply  those  now  in  use  on  a  large  railway  system.  strictly  uptodate.     Blueprints  of  the  complete  diagrams 
The  information  when  completed  for  a  division  or  line  and  tables  for  their  respective  divisions  should  be  fur- 
is  plotted  on  the  blanks,  which  are  then  forwarded  to  the  nished  to  all  officers,  and  they  should  be  imi)ressed  witli 

MAXIMUM  CLEARANCE  TABLE 

Chief  Engineer's  Office,  March,  1913 

Maximum    Widths    at    Heights    Shown — Heights    Above 

Top  of  Rail  Max. 

Top  of  Max.    Width  at 

RaU        12         3         4  20       21       22       23     23-6    Height    M.  Hgt. 

Burlington  to  Mi{ineapolis            Page    ft. in.   ft  in.  ft.  in. ft. in.  ft. in.  ft. in.  ft. in.  ft. in.  ft. in.  ft. in.      ft.in.         ft. in.                        Remarks 
Cedar  Rapids  Division 

BurUngton  to  Mediapolis 82         9-0     10-6    11-C    12-6    13-0  9-8      8-0      8-0      8-0      8-0      N.  L.           8-0      Burlington  tank  spout 

Mediapolis  to  Bard 83       KM)     11-0    12-0    13-0    13-0  4-2         20-10  4-2      Br   317  and  Wapello  spout 

Bard  to  Centerdale »4         9-2     KM    U-0    U-ti    12-2  4-4      4-4     20-0  4-1      Br.  413  and  Nichols  spout 

Centerdale  to  Elraira 85       10-0     10-6    12-3    13-0    13-0  3-8      .3-8      3-8      3-8      3-8      N.  L.           3-8      Elmira  spout 

Elmira  to  Putlege 86         9-8     KM    12-0    13-0    13-0  13-0     20-0  13-0      Highway  Br.  overhead 

Putlege  to  Cedar  Rapids 87       KM)     11-0    12-0    1.3-0    13-0  9-0     20-8  7-8      Br.  962 

Max.  Clear.  M.  L.  Ced.  Rap.  Div 9-0     10-1    11-0    11-6    12-2  3-8     20-0  3-8 

Minnesota  Division 

Cedar  Rapids  to  ShelNburg 88       10-2     11-0    12-4    13-0    13-0  13-0     20-2  13-0      C.  M.  &  St.  I',  overhead 

Shellsburg  to  La  Porte  City 89         9-0     KMi    11-8    12-8    13-4)  13-0    13-0 21-7  13-0 

I.A  Porte  City  to  Waterloo 90       S-10       9-8    10-6    11-4    12-1  13-1)    12-0    10-2     22-1  10-0 

Waterloo  to  Clarksville 91        9-10     10-8    11-8    12-6    13-0  19-9  4-4      Br.  1777  and  Shell  Rock  spoilt 

office  of  record    (iJi-eferably  that  of  the  chief  engineer)  the  importance  of  making  .special  reports  of  any  changes 

where  the  permanent  record  is  compiled  and  kept  on  file,  which  affect  the  record  so  that  tiie  office  of  record  may 

The  permanent  record  is  made  uj)  on  tracing-cloth  sheets  piouiptly  revise  the  tracings  and  issue  new  prints. 

ll.xlT  in.,  bound  in  loose-leaf  ijiiiders.     Tiie  most  suit-  gs 

able   form  of  binder  is  a  spring-hack   hinder  with  stiff  .          ^ 

covers,  which  permits  of  readily  removing  any  sheet  and  Tfcxe   ClhaCSiEO    Flsvim   aiad   tlh©  HeW 

requires  no  perforations. 

This  sheet  heing  doulile  the  size  of  the  standard  letter  ,,     \i-   ,.p^,„  .»    w  „w,s  =• 

"^                                                                          •           !■       1  ''■     '>A1.  Ihi;    1'.    .tlODDt 

sheet,  is  convenient  for  mailing  and  also  permits  or  plot- 
ting the  diagrams  on  a  scale  of  %  in.  per  ft.,  which  is  Through  the  efforts  of  tiie  Chicago  Plan  Commission, 
sufficiently  large  to  allow  small  irregularities  in  the  con-  the  city  of  Chicago  is  taking  steps  to  create  a  new  traffic 
tour  of  the  obstruction  to  i)e  plainly  shown  and  prevents  clearing  base  about  the  city's  center.  One  of  the  devel- 
confusion  of  lines  when  plotting  several  structures  with  opments  in  the  Plan  of  Chicago  is  a  provision  for  a 
similar  dimensions  on  the  same  sheet.  The  information  complete  sy.stem  of  street  circulation.  This  is  intended 
from  six  or  seven  of  the  blanks  returned  from  the  field  to  facilitate  the  movement  of  traffic  to  and  from  the 
is  plotted  on  one  sheet  in  the  permanent  record.  A  dis-  <'enter  of  the  city  and  between  the  various  outlying  sec- 
tinctive  .style  of  line  is  u.sed  for  each  obstruction,  and  a  tions,  and  to  connect  these  latter  witli  the  central  dis- 
full  description  of  each  obstruction  is  also  shown  on  the  trict.  It  is  to  be  accomplished  through  the  widening  and 
same  sheet  in  the  upper  right-hand  corner,  being  arranged  imiirovement  of  existing  streets,  and  the  creation  of  new 
in  mile-po.st  order  (Fig.  2).  thoroughfares,   including  many   diagonal   arteries.     The 

In  compiling  the  sheets  in  the  field  it  is  important  that  general  scheme  is  shown  by  the  accompanying  cut. 

the  track  alignment  be  correctly  entered  at  each  obstruc-  The  basis  of  the  street  circulatory  system  is  what  is 

tion,  and  that  on  a  curve  the  degree  of  curve  and  sujier-  known  in  ])lan  ])arlance  as  tiie  quadrangle.     Traffic  con- 

cievation  of  rail   be  shown.     This   information   is  cspe-  ditioiis    indicate   tliat   tiic    four   streets   comprising   this 

•  ially  important  when  shipments  of  extraordinary  length  quadrangle  are  destined  to  l)car  the  heaviest  traffic  in  the 

are  being  consideretl.  future  city.     Plans  have  been  made,  therefore,  for  their 

For  quick  reference,  the  data  from  tlie.se  sheets  are  com-  widening,  extension  and  improvement.     The  four  streets 

|)iled  in  tabular  form    (as  shown   in  the  table),  giving  comprising  the  circuit  around  tlie  heart  of  the  city  are 

the  minimum   horizontal   clearances  at   heights   varying  .Michigan  Ave.,   T^th   $t..  Canal   St.  and   Chicago  Ave. 

by  one  foot  from  the  toj)  of  rail  to  as  higii  as  it  is  thought  As  Cliicago  Ave.   (the  northern  line  of  tiie  quadrangle) 

desirable  to  carry  tliem.     In  comiiiling  these  tai)les  mail  is   100  ft.  wide,  it  is  sufficient  to  proi)erly  care  for  the 

cranes  are  not  taken  into  account,  as  they  do  not  form  a  traffic  on  that  thoroughfare. 

permanent  obstruction,  although  flicy  are  shown  on  the  1"2tii   St.   Imi'hovemkxt — The   first  work  undertaken 

diagram  sheets  with  mail  bag  in  jiosition.  liy  the  Chicago  Plan  Commission  was  tiie  improvement 

These  clearances  are  shown  for  coii.secutive  sections  of  of  \2U\  St.,  wliicli  at  jircseiit  is  (It;  ft.  wide.     From  Ash- 

tlie  line,  the  territory  covered  by  a  siieet  varying  accord-  land  .\ve.  it  is  to  be  widened  to  lOS  ft.  for  ll/o  miles  and 

ing  to  the  nimil)cr  and  distan.-c  apart  of  the  olistnictioiis.  to  IIS  ft.  for  the  rest  of  the  distance  to  Michigan  .\ve., 

One  horizontal  space  in  tiic  tabic  is  given  to  each  slieef  about  '•_''"''''•      For  tiiis  purpose  land  is  to  be  taken  from 

of  diagrams,  the  number  in   tiic  cohiinn   headed  "|)agc"  tiie   piopcity  along  tlic  soiitii  side  of  tlie  street.     From 

n;ferring  to  the  page  carrying  the  diagrams  covered   by  (!anal  St.  to  Wabasli  .\\c.  (one  block  from  Michigan  .\ve.) 

the  figures  in  that  line.     At  the  bottom  of  the  coliimiis  there  will  be  a  line  \  iaihict.  crossing  the  railways  and  the 

or  at  the  end  of  each  division  or  line  of  tiic  loail,  a  sum-  rivrr.     This  will  be  the  full  width  of  the  street,   118  ft. 

mary  is  shown  giving  the  mininiiini   clearance  over  the  The  total  cost  will  be  about  $4,500,000.  divided  as  fol- 

entire  length.  lows:     The  \alue  t>f  land  and  buildings  to  be  taken,  as 

In  most  ca.ses  it  is  only  necessary  to  refer  to  the  tal)les  determined    liy   tlie   court   commissioners,   is   $;i, 000,000. 

to   det(!rniiiie   the   clearance   on   a   sliii)ment.     Where   u  Of  tliis  amount.  50';^    has  been  provided  for  by  the  ap- 

doiibt  ari.se.s  one  can  turn  to  the  page  showing  the  oh-  proval  of  the  peojjle  of  a  bond  i.ssiie  to  cover  the  amount 

-tniction  at  tlie  doubtful  point,  and  from  the  tle.scrii»tion  ~  ,.„,„„     m    v„ 

.   .            '                                                        '  •Mana»;ln»(    T^lrortor,    Chlcnfiro     I'liin    Commission,    10    No. 

ou  that  page  a  decision  can  be  made.  LnSuiie  .si.   ciiIcuku. 
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Ill    |Mililir  hi'iii'lil.     Till'  oilier  TiO'^f    is  lo  lie   |in>vi(lnl   by 
-|iciiiil   nsscssiiii'iit    iipoii   lilt'   |)iii|M'ily   ln'in'li(l<'«l.   wliicli 

•  M-rs  nil   aii'ii   of    10  si|.iiii.     Tiu'    llS-fl.    xiailiut   will 

'  t  a|i|>n>\iiiialcly  $!ir>().00() ;  of  this  tlic  railways  liavc 
ift'il  to  pay  $';!il.;l."i()  and  tin-  lity  will   pay  llir  small 

liaiiii".  'I'lu'  cost  of  tlic  liriilfic  across  tlii<  (Miicaj;"  Kivcr, 
'  IS.OOO,  will  1)1'  (livitlfil  I'lpially  iK'twccii  the  city  and  tin- 
■^;iiiilary  Dislrict.  'Plic  l>rid;;t'  is  to  lie  of  the  vcrtiial- 
lil'l  lypr   and  is  to  lie  SI  It.  wide. 

'I'lu'  spi'«ial  assfssnicnt  roll  was  lilcd  in  the  Superior 
I    iiirt   on    Nov.  '^T,    l!>ll.     Tlic  siiiiiinoiiscs   in   tliis  suit 

.  II'  rcturnaldt'  during'  .laiuiary  of  tliis  year,  and   it  is 
IH'cti'd  tliat  till'  cast'  will  lie  set   lor  trial  l>y  coiidi'iiina- 

'11  shortly  tlicn-al'tcr. 

Miciiicw  .\vi:.  Imi'Kdvkmkn  r  Tlic  ChicaL'o  i'lan 
I ' 'iiiiiiissioii  next  i;avi'  considcratitiii  to  the  |)ioper  ile\el- 

'iiieiit  of  the  Michijiiin  .\\e.  hoiiiidaiy  of  the  (|iiailraiif;Ie. 
lliis  street,  which  honU'is  the  ilowntowii  dislrii't  on  the 
enst  for  a  distance  u(  one  mile  in  the  center  of  tlio  city 
(from  Park  How — of  the  new  12th  St.  e.xtension — nortli 


Sthkkt  Widkxixg  IX  Chicago 

(Outline  of  revised  street  layout  of  Chicago  as  proposed 
by  the  Chicago  Plan  Commission,  showing  the  quadrangle  of 
heavy-traffic   streets  around  the  central   District). 

to  Randolph  St.)  is  one  of  the  finest  Inisiness  arteries  in 
any  world  eity.  The  facades  of  the  huildings  along  the 
western  side  of  the  street,  and  tlie  boulevard  outlook 
acro.ss  Grant  Park  east  to  Lake  Michigan,  are  distinguish- 
ing features  of  this  thoroughfare.  Tlierc  are  no  build- 
ings between  the  street  and  tlie  park.  This  fine  devel- 
opment stops  at  Randolph  St.,  lieyond  which  Michigan 
Ave.  extends  as  a  GG-ft.  business  street  north  to  the  river. 
The  north  and  south  sides  of  Chicago  are  now  to  be 
properly  connected  through  the  widening  and  exjiansion 
of  Michigan  Ave.  for  a  mile  north  of  the  loop  district, 
beginning  at  Randolph  St.  This  improvement  is  to  be 
made  on  a  two-level  plan,  the  ui^jjer  level  (to  be  continued 
as  Michigan  .\ve. )  for  light  and  fast  traffic,  and  the  lower 
level  for  heavy  traffic.  The  separation  of  traffic  will  be 
accomplished  by  this  means,  as  east-  and  westbound  traf- 
fic may  ])ass  (at  tlie  present  grade)  Iieneath  the  upper 
level  without  interfering  with  the  high-speed  north-and- 
■uth  traffic  of  the  boulevard.  Tlicie  arc  about  r)0,000 
•  hides  traversing  and  crossing  Michigan  Ave.  in  this 
iiie  every  twelve  hours  of  the  workint;  dav;   7.")%   of 


(his  is  north-and-soutli,  and  S^^  is  east-and  west  traffic 
einamiting  from  the  freight  ynrdn,  boat  terminals  and 
industrial  district  along  the  lake  front  and  downtown. 

Michigan  .\\e.  today  termiiialeH  at  the  Chitago  River. 
l''roni  (he  river  to  l{aii<lo|)ili  St.  it  is  (H!  ft.  wide;  Honlli  of 
(his  i(  is  |;t()  ft.  wide,  which  wiilth  is  (o  be  carried  north 
(o  the  rivi-r.  I'iiKf  St.  from  the  nortli  side  of  the  river 
to  t'liicago  .\ve.  is  to  be  widened  from  (I'i  to  111  ft.  The 
(wo  s(ree(s  are  (o  be  made  one  and  connected  by  a  double- 
deck  bascule  l.ridg.',  210  ft.  s|mn.  with  a  width  of  !)0  ft.* 
In  this  way  the  ca«l  liniindary  of  the  tiallic  quail raii;.'lc 
will  be  coni|)|etc<l. 

The  widening  will  take  Hll/l.  fl.  rioiii  the  east  Hide  of 
Michigan  Ave.  from  iJaiidolpli  St.  imrth  to  tin;  river,  and 
','>  ft.  from  the  west  side  of  I'iin'  St.  fiDiii  the  river  north 
l<i  Chicago  Ave.  The  ujiper  lc\c!  will  extend  for  nearly 
a  mile  between  Lake  and  Ohio  St>.  an<l  will  l)e  the  full 
width  between  building  lines.  All  biiihlings  will  have 
their  entrances,  slio])  windows,  etc.,  on  the  upper  or  boule- 
vard level.  The  lower  or  ])resent  level  will  be  used  for 
receiving  and  shipping  purposes.  By  this  plan  exi.sting 
grades  will  be  reduced,  and  traffic  facilities  thereby  im- 
])royed.  There  will  be  ea.sy  ajiproachcs  to  the  upper 
level,  the  grade  iieing  slightly  over  2'/i  on  the  south  and 
n%  on  the  north  side. 

The  court  comiiii.ssioners  ajipointcd  in  this  ca.se  valued 
the  land  to  be  taken  at  $.'3,7!)0,22i) ;  damage  to  existing 
buildings,  $l,r>n,!),')4;  damage  to  machinery,  $222,270; 
damage  to  jirojierty  not  taken,  $100,000;  the  two-level 
bridge  and  roadway,  $2,2!)S,247.  Tiie  total  is  .slightly 
under  $8,000,000.  The  city's  share  of  the  cost,  $3,800,'- 
000  (to  be  realized  l)y  the  sale  of  public  bonds),  was 
voted  liy  the  people  by  a  majority  of  78,846.  Court  pro- 
ceedings to  take  the  land  will  soon  be  started. 

Impiiovkxikxt  ok  Caxal  St. — The  western  side  of  the 
(piadrangle,  Canal  St.,  is  to  be  improved  in  connection 
with  the  west  side  railway  terminal  development.  Late 
in  1912,  a  group  of  railways  on  the  west  side  made  public 
a  plan  for  new  terminal  facilities  in  that  section  of  the 
city,  to  co.st  $6.5.000,000  and  including  the  reconstruc- 
tion of  the  present  Union  Station.  During  the  negotia- 
tions Ijetween  the  railways  and  the  city  the  Chicago  Plan 
Commission  acted  in  its  capiacity  as  advisor  to  the  City 
Council.  In  addition  to  a  large  cash  compensation  to 
be  paid  to  the  city,  numerous  concessions  were  made  by 
the  railways  for  the  street,  bridge  and  viaduct  improve- 
ments to  be  made  simultaneously  with  their  terminal  de- 
velopment, and  to  be  finished  within  five  years. 

Among  the  imi)rovements  to  be  made  by  the  railway  is 
tlie  widening  of  Canal  St.  as  noted  above.  It  wdll  be 
widened  from  80  ft.  (its  present  width)  to  100  ft.,  and 
made  to  connect  on  a  double-deck  level  with  12th  St.  on 
the  south,  and  witii  the  north  side  liv  a  double-deck  bridge 
at  Kinzie  St. 

This  outer  quadrangle  of  street,';  will  afford  quick  and 
convenient  access  for  traffic  between  the  west,  north  and 
south  sides  of  the  city,  by  enabling  it  to  avoid  the  con- 
gested central  district.  Great  relief  will  also  be  afforded 
Chicago's  congested  "loop"  district  (Van  Buren  St.,  Lake 
St.,  Wabash  Ave.  and  5th  Ave.)  by  the  removal  of  such 
traffic  to  the.se  more  convenient  routes.  The  improve- 
ments involved  in  the  completion  of  the  quadrangle  and 
the  west  side  terminals  will  cost  nearly  $80,000,000. 

•ThU   bridge   was   described    in    "Engineering   News,"    July 
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A  sewage-treatment  i>lant  designed  to  prodtioe  au  ef- 
fluent of  an  tuiusually  liigh  degree  of  purity  was  com- 
pleted by  the  village  of  ^larysville,  Ohio,  late  in  1914. 
The  plant  consists  of  bar  screens,  two-.story  tanks,  control 
chambers,  contact  beds  and  intermittent  sand  filters.  It 
is  located  not  far  above  the  intake  of  the  purification 
works  of  the  water-supjily  of  Columbus,  Ohio. 

The  population  of  Marysville  in  1910  was  3.tT()  but 
the  sewage-works  have  been  built  to  take  tlie  sewage  of 
(iOOO  people  at  the  rate  of  80  gal.  per  capita,  including 
300  now  and  1000  ultimately  in  the  new  Woman's  Re- 
formatory, which  lias  liceu  connected  MMth  the  city  out- 
fall sewer. 


a  total  area  of  about  %  acre.  The  beds  are  of  concrete, 
and  are  filled  to  a  deptli  of  4  ft.  with  blue  limestone 
from  Dunkirk,  Ohio.  Eor  distributors  full  diameter 
vitrified  pipe  with  open  joints  are  used,  so  laid  that  the  top 
of  the  pipe  is  flusli  with  the  top  of  the  stone. 

The  four  .sand  filters  are  each  175x125  ft.  or  one  acre 
in  area,  se})arated  by  concrete  walls,  and  filled  to  a  depth 
of  2  ft.  by  lake  sand  from  Sandusky,  Ohio,  supplied  by  the 
Kelly  Island  Lime  &  Transport  Co.  Distributing  troughs 
of  wood  extend  around  the  walls  and  lengthwise  of  the 
sand  filters.  A  gravel-filled  sludge  bed  receives  the  tank 
.<ludge. 

Surrounding  the  sewage-works  is  a  dike  which  is  15  ft. 
high  in  places.  A  centrifugal  pump  with  an  8-in.  suction 
and  a  (>-in.  discharge  is  provided  to  i)ump  out  storm  water 
from  the  inclosuro  whenever  the  ireek  is  too  high  to  let 
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T\v()-Si()i;v  SKTri.i\(i  Tank  loi;  riiK  Skw ack-Wokks  ok  M  aijysvii.i.k.  Ohio 


Marysville  is  on  Mill  Creek,  wliicli  at  Marysville  has 
ji  drainage  area  of  al)ont  H5  sci.iiii.,  a  minimum  discliargc 
of  ;J  to  5  cu.rt.  \}vr  sec,  and  a  population,  aliovc  tin- 
city,  of  about  2'yQO. 

Mill  Creek  joins  the  Scioto  IJiver,  some  10  mi.  l)elow 
Marysville,  at  a  ])oint  (5  to  8  mi.  above  tlic  upper  end  of 
tlie  storage  reservoir  of  the  Columbus  water-works,  and 
Ki  to  18  mi.  aiiove  tlie  Columbus  water-works  intake.  Tiie 
di.stance  from  the  sewer  outlet  to  the  water  intake  is  tlius 
2fi  to  28  mi. 

After  passing  ordinary  bar  screens  tlie  sewage  goes 
to  twin  two-story  tanks  (see  accompanying  illustnition ) 
and  then  to  control  cliamlx-rs  in  wliicli  tlierc  are  four 
Miller  automatic  sijilions.  The  siplions  discharge  the  tank 
diluent  onto  four  iitritact  beds,  eadi  !»0  ft.  s(|uare,  giving 


it  How  out  by  gravity.     There  is  a  check  valve  to  pre- 
\ciit  a  iiack  tlow  from  the  creek. 

Tlie  api)roximate  cost  of  the  .sewage-works,  including 
tlic  dike,  was  $5.'),000.  R.  W.  Tratt,  Hippodrome  Build- 
ing, Cleveland.  Ohio,  was  I'onsulting  engineer  in  charge  of 
design  and  construction.  Alvi  (iraham  was  I'ity  engineer 
and  K.  D.  Barstow  was  resident  engineer.  Kpps  &  Milii- 
gaii.  of  Marvsville,  were  the  contractors. 


Kut  a  ■■iiHMfiiKrr  Wim  KlllrtI  by  neKllKence  on  tlio 
r.)>.stoii  flevutiMl  rail  way  lines  iiiul  tlioio  woio  ni>  ffttnl  ncoi- 
(lents  on  the  clev.iteit  or  .subwiiy  ImiIiim  of  tlii-  i-ompimy  auilnw: 
the  year  onMlnK  .luiic  30,  I9U.  acconlinK  to  the  rt>i-or<ls  of  the 
company.  l)\irlnK  the  perkul  nnnieil.  the  conipniiy  I'urrleil 
343.000.000  revenue  pa-iseiiK-era  and  270,000.000  transfer  i>ns- 
BeiiKerB  and   ran  a  total  ol    .'^.ii. 000,000  eur-nilles. 
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S)  yol'SIS  -  Hmr  IJa  Aiiiniiiiii  lilns  s/ieiify 
iriiiil  iinssiiir  fur  tlir  drsit/ti  of  hiiililiniis.  (Irral 
niiiiji'  (if  inTs.tKri's  iiud  inn'kiuti  xtrrssrs.  livvoiii- 
iiiinilaliuu  flinl  Ji)  Ih.  jirr  sij.fl..  aiiil  for  roiiihinril 
sirrss  ■'>()'/{  iiii  rrnxr  in  workiiiij  sirrss,  hr  mlojilril 
Its  sliiiiilnnl. 

Till'  jis>uiii|iti()ns  that  iiic  iiuuK'  I'lr  wind  |irc>siii('  ami 
unrkiiijr  stii'ssos  duo  (o  wind  loads  plav  an  iiu|)(irtant  part 
II  tlio  dosijiii  of  a  many-storied  hotel  or  olVu'c  Imildinj;. 
riu'se  aiv  seldom  left  to  the  jndirmenl  of  the  desijrner. 
luit  are  determined  iiv  tlu'  huildini;  vmlv  of  the  city  in 
wiiieh  the  l)iiildin<r  is  loeated. 

AeeordiiiiT   to   the   census   of    lit  10   there   were    in    the 

I'nited    States   ."iO  cities  each    havint;  a    population   oxer 

iii.ood.      The  liuildinj:  codes  of    I')  of   tliese  cities,   to- 

■  ther  with  those  of  al)o\it  To  cities  helow  lOO.OOfl,  have 
iieen  examined  with  respect  to  thoir  requirements  for 
\\ mil  liracintr.  The  ]mr]>oso  (d'  this  article  is  to  show 
the  wide  variation  in  recpiirements  in  these  codes,  and  to 
make  a  plea  that  assumptions  Ije  made  more  nearly  uiii- 
t'orm. 

The  present  Huildia^^  Code  of  tiie  City  of  New  York, 
fectinji  more  huildiiijj  operations  than  that  of  any  other 
tv  on  the  continent,  was  a(!n])ted  in   ISiti).     Tlie  Hoard 

■  Aldermen  ])assed  a  new  code  in  lHOil,  after  extended 
Misoussion  and  hitter  controxcrsy,  luit  the  Mayor  vetoed 
it.  The  ])resent  code  is  archaic  in  sonic  of  it-  provisions 
;ind  is  inade(piate  for  ])resent  needs.  It  li.i-  l>ren  used 
11-  the  hasis  for  the  codes  of  a  host  of  other  i  ilic-.  Smue- 
times  it  has  heen  copied  with  h\it  little  chan.iro.  and  in 
ether  eases  some  sections  haxc  heen  nio<litied  or  rejected. 

HepirdiniT  wind  pressure  the  Nixv   York  code  requires 

that   all    structures   exposed    to    the    xvind    (except   those 

under  100  ft.  in  heiirht  in  which  the  height  does  not  ex- 

(eed  four  times  the  averajrc  width  of  the  base)  he  designed 

to  resist  a  horizontal  wind  pressure  of  30  lb.  in  any  <li- 

lection  for  every  square  foot  of  surface  ex])osed  from  the 

.'round  to  the  toj),  includiii>:  the  roof.     Kegardiug  uuit- 

Mresses  the  code  reads: 

In  calculations  for  wind   bracing,  the  working  stresses  set 
orth  in  this  code  may  he   increased  by  fiO'/r. 

This  sentence  is  ambiguous  as  it  does  not  state  whether 
the  high  nnit-stress  is  applicable  to  the  combined  stresses 
due  to  wind  and  other  loads  or  whether  it  is  to  be  used 
'■|>r  the  wind  stress  only.  There  is  considerable  differ- 
nce  between  the  two  interpretations  as  to  the  amount  of 
material  required  in  bracing  a  high  and  narrow  building. 
The  Chicago  code  removes  all  doubt  by  sjiecifying: 

For  stresses  produced  by  wind  forces  combined  with   tliose 
om    live-    and    dead-load,    the    unit-stress    may    be    increased 
"  ;•    over    those    given    above;    but    the    section    shall    not    be 
•  S3  than  that  required  if  wind  forces  be  neglected. 

It  may  be  said  that  the  practice  in  New  York  and  else- 
where is  to  interpret  the  50%  as  applying  to  combined 

-tresses. 


•American    Bridge   Co.,   30   Church    S;.,    New    York   City. 


Another  sentence  in  the  .\'ew  York  code  reads: 
In  all  HliiicturrM  <<xpon<<d  to  wind.  If  Ihf  n-Hlxtlng  momentn 
of  the  onlliiury  inutrrlalM  of  conMtructlon,  Huch  aM  maHonry. 
piirtltlnnH,  (loorn  nnd  r'niiniTlloiiH,  an-  not  HUlllclcnt  to  rcHlht 
llii<  mitiui'iit  <if  dlxlortlnn  due  to  wind  proHHurc,  l:iken  In  any 
•llrtctlon  on  iiny  itnrf  i>f  Ihn  Htriulurc,  additional  brarlUK 
Hhall  bo  Inlro.luccil  Mulllclcnl  to  iii;iK<-  up  the  difference  In 
I  he   moinentx. 

(i 1  practice  does  not  permit  and   i)   is  not  common 

to  carry  the  wind  .stresses  in  steel  buildings  either  in  whole 
or  in  |iart  to  the  ground  by  walls  or  ])artitions.  The 
Bridgeport  code  has  a  clause  whiili  should  be  followed, 
reading : 

In  liulldlriKS  of  ski'lcton  con.stiiKt  ion  the  frame  must  be 
<lc-.Mlnncd    to   rpHlHl   this   wind    ijres.-iuii.'. 

Manchester,  Albany,  Utica,  Jer.sey  City,  Pater.son,  Terrc 
itaiite.  Kalamazoo,  Milwaukee,  St.  Paul,  Minneapolis, 
I.ouisvillc.  'i'ampa,  Atlanta,  Dallas  and  Taconia  all  fol- 
I.jw  I  he  Xiw  York  code  regarding  wind  bracing  except 
For  an  occasional  xariation  for  buildings  under  100  ft 
in  height. 

In  l*hilaileli)liia  a  pressure  of  not  less  than  oO  lb.  pei 
s(|.ft.  is  called  for  on  ;ill  Imildings  erected  in  open  spaces 
or  on  wharves.  On  tall  Imildings  erected  in  built-u]i 
ili>trirt>  the  xvind  presslire  is  not  to  he  figured  for  less 
than  ".'•")  111.  at  tcntl.  story,  •^1/2  "'•  ^*''^''  ^"^  each  succeediii", 
liixvcr  -tory,  and  ".^V/^  Hi.  additional  on  em-1i  succeeding 
up|ier  storx  to  a  niaxiniuni  of  .'>•")  Hi.  at  the  fourteenth 
story  and  alinxc.  In  prii|i(nii(iniiig  inmilici-s  subject  to 
stres.ses  due  to  wind  loads  the  working  stresses  may  be 
increased  :50%.  In  Washington  buildings  are  practically 
limited  to  txvelxe  sttu'ies  in  hci',rht.  The  prescribed  wind 
pressure  is  the  same  as  in  l*hiliid('l]tliia.  lint  no  mentio'i 
is  made  of  any  increase  ol'  working  stresses.  Lowell, 
Bridge])()rt.  lialtiinore.  BulValo  and  Sioux  City  assu:::i' 
wind  pressure  at  ;i0  lb.  per  sq.ft.  and  are  also  silent  on 
the  subject  of  working  stresses  being  increased. 

Pittsburgh  calls  for  2~)  Hi..  Detroit  and  Jacksonville 
^iO  11).  per  sq.ft.  wind  ]jressnrc.  and  each  allows  the  work- 
ing stresses  to  be  increased  ^Z^^(/, . 

Cincinnati  requires  provision  to  be  made  for  a  pre.-^.sure 
of  20  lb.  per  sq.ft.  for  the  surface  exposed  above  surround- 
ing buildings;  working  .stres.ses  may  be  inerea.sed  25% 
St.  Louis  a.ssumes  a  pressure  of  .'?0  lb.  ])er  sq.ft.  and  al- 
lows an  increase  of  20%  to  working  stresses.  The  St. 
Loui.s  code  has  this  provision  : 

Where  there  are  buildings  immediately  adjoining,  the  w^all 
surface  covered  by  .such  buildings  will  be  considered  as  not 
exposed    to    wind    pressure. 

The  (piestion  might  be  asked  concerning  buildings  in 
Cincinnati  and  St.  Louis  as  to  what  would  take  the  \rind 
]iressure  if  the  surrounding  buildings  w^cre  removed. 

Chicago,  San  Franci.sco,  Covington  and  Akron  call  for 
20  II).  per  sq.ft.  wind  pre.ssure.  An  increase  of  50%  to 
the  working  stresses  is  allowed  in  Chicago  and  San  Fran- 
cisco, 25%  in  Covington  and  none  in  Akron. 

Poughkeepsie,  Evansville  and  Chattanooga  call  for 
;iO  lb.  per  .sq.ft.  horizontal  wind  pressure  and  state  as 
follows: 

The  additional  loads  caused  by  the  wind  pressure  upon 
beams,    girders,    walls   and    columns    must    be    determined    by 
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calculation  and  added  to  other  loads  for  such  members. 
Special  bracing  shall  be  employed  wherever  necessary  to 
resist  the  distorting  effect  of  the  wind  pressure. 

No  mention  is  made  oT  liigiier  unit-stresses  for  wind 
loads. 

Syracuse,  Erie,  Clo\elaiid,  Dviluth,  Denver,  Macon, 
Birmingham  and  Portland  (Oregon)  for  all  buildings 
whose  heights  exceed  IV2  times  the  width  of  the  base  fol- 
low the  wind  pressures  given  in  the  Philadelphia  code. 
The  Syracuse  code  alone  allows  an  increase  of  working 
stresses — 25%.     Each  code  has  this  provision: 

Every  panel  in  a  curtain  wall  shall  be  proportioned  to  re- 
sist a  w-ind  pressure   of  30  lb.   per  sq.ft. 

The  code  of  Grand  Eapids  copies  the  Schneider  ■"Spe- 
cifications for  Structural  Work  of  Buildings."  The  wind 
pressure  is  assumed  as  acting  horizontally  in  any  direc- 
tion, as  follows: 

First — At  20  lb.  per  sq.ft.  on  the  sides  and  ends  of  buildings 
and  on  the  actual  exposed  surface,  or  the  vertical  projection 
of  roofs. 

Second — At  30  lb.  per  sq.ft.  on  the  total  exposed  surfaces 
of  all  parts  composing  the  metal  framework.  The  framework 
shall  be  considered  an  independent  structure,  without  walls, 
partitions  or  floors. 

For  bracing  and  the  combined  stresses  due  to  wind  and 
other  loading,  the  permissible  working  stresses  may  be 
increased  25%,  or  to  20,000  lb.  for  direct  compression  or  tension. 

The  code  of  Memphis  has  the  same  provisions  though 
differently  worded. 

The  code  of  Oakland  is  unusually  explicit  in  the  treat- 
ment of  wind  bracing.  For  buildings  of  Class  A  over 
100  ft.  high,  or  where  the  height  exceeds  three  times  the 
least  horizontal  dimension,  or  for  buildings  of  Class  B 
over  80  ft.  high  where  the  height  exceeds  two  times  the 
least  horizontal  dimension,  it  provides: 

The  steel  frame  shall  be  designed  to  resist  a  wind  force  of 
30  lb.  per  sq.ft.  acting  in  any  direction  upon  the  entire 
exposed  surface.  All  exterior  wall  girders  shall  have  knee- 
brace  connections  to  columns.  Provision  shall  be  made  for 
diagonal,  portal  or  kneebracing  to  resist  wind  stresses,  and 
such  bracing  shall  be  continuous  from  top  story  to  and 
including   basement. 

An  increase  of  50^/c  above  the  allowed  dead-  and  live-load 
stress  shall  be  used  for  wind  stress.  Columns  subjected  to 
cross-bending  by  wind  or  eccentric  loading  shall  have  addi- 
tional area  to  provide  for  the  stresses,  the  eccentric  loading 
being  calculated  as  dead-load  and  the  wind  provided  above. 
The  area  of  metal  thus  obtained  for  wind,  cross-bending  and 
eccentric  loading  shall  be  added  to  the  area  provided  for 
dead-   and   live-load   to   obtain   the   total   metal    in    column. 

In  the  case  of  rein  forced-concrete  buildings  where  i)ro- 
vision  must  be  made  for  wind  pressure,  there  is  this  pro- 
vision : 

The  reinforcing  rods  of  columns  shall  be  connected  by 
threading  the  rods  and  by  threaded  sleeve  nuts  or  threaded 
turnbuckles,  or  methods  equally  effective  and  satisfactory  to 
the  Bridge  Inspector. 

In  Salt  liakc  City  for  i)iiil(lings  over  102  ft.  iiigh,  or 
where  tiie  lieight  exceeds  three  times  the  least  horizontal 
dimension,  "the  steel  frame  shall  lie  designed  to  resist  a 
wind  force  of  20  Hi.  per  .sq.ft.  in  any  direction  upon 
the  entire  exposed  surface."  As  in  Oakland,  it  is  re- 
quired that  tiie  exterior  wall  girders  shall  have  knee- 
brace  connections  to  the  columns  and  that  diagoind,  por- 
tal or  kneebracing  to  resist  wind  pressure  shall  be  u.sed 
from  the  top  story  to  and  including  basement.  Unlike 
Oakland  no  increase  of  working  stresses  for  wind  h)ads 
is  mentioned. 

The  coilc  of  Waltbam.  Ma.ss.,  lias  the  provision: 

All  bulldliigH  rxpoHcd  to  the  wind  nhall  br  calculated  to  re- 
sist u  prcHHure  on  either  side  no  cxpoHtMl,  an<l  u|ion  the  roof,  If 
pitched,  iimountlng  to  10  lb.  per  H<|.ri.  of  vertical  projection 
of  roof  between  the  ground  anil  a  height  of  10  ft.  ahovo 
Ihi'   Krouiid,   a   prcMsuru   of   in   lb.   per   Hufl.    oil    partH   between 


40  and   fiO   ft.   above   the   ground,  and    20   lb.   per   sq.ft.   on   parts 
60   ft.   above   the   ground. 

No  increased  working  stresses  for  wind  arc  mentioned. 

The  code  of  Columbus,  Ohio,  adopted  ten  years  ago, 
reads  the  same  on  wind  pressure  as  the  New  York  code 
except  that  working  stresses  may  be  intreased  25% 
instead  of  50%.     There  is  added  the  .sentence: 

In  buildings  constructed  of  structural  steel  the  wind  pres- 
sure shall  be  allowed  for  as  follows:  Ten  lb.  per  sq.ft.  of  ex- 
posed surface  for  buildings  20  ft.  or  less  to  the  eaves;  20  lb. 
per  sq.ft.  of  exposed  surface  for  buildings  60  ft.  to  the  eaves;  ^ 
30  lb.  per  sq.ft.  of  exposed  surface  for  buildings  over  60  ft. 
to   the   eaves. 

The  codes  of  Boston,  Cambridge,  Haverhill  and  New 
Orleans  have  the  sentence:  "Provision  for  wind  bracing 
shall  he  made  wherever  it  is  necessary."  This  is  iudefin- 
ite  and  tends  to  put  a  premium  on  ignorance.  If  all 
designers  were  experts  there  would  still  be  enough  differ- 
ence of  opinion  as  to  the  amount  of  wind  bracing  neces- 
sary. But  a  design  with  little  or  no  wind  bracing  is 
also  entitled  to  consideration  if  the  maker  gives  assur- 
ance tliat  he  is  furnishing  bracing  "wherever  it  is  neces- 
sary." The  same  might  be  said  concerning  the  codes  of 
Xew  Haven,  Providence,  Worcester,  Springfield,  Wheel- 
ing, Youngstown,  Toledo,  Omaha,  Lincoln,  Montgomery, 
Fort  Worth,  Los  Angeles  and  others,  which  while  giving 
loads  and  stresses  for  structural  steel  generally  say  noth- 
ing on  the  subject  of  wind  pressure.  Indianapolis  and 
Seattle  allow  an  increase  of  50%  to  the  working  stresses 
but  do  not  state  the  amount  of  pressure. 

The  codes  of  Fall  Eivcr,  Pawtucket,  Elizabeth,  Allen- 
town,  Altoona,  Fort  Wayne,  Dubuque  and  Topeka  are 
verv  meager  or  altogether  silent  on  the  whole  subject  of 
loads,  stresses,  and  structural  steel. 

Codes  often  contain  blanket  clauses  which  might  be 
used  to  cover  a  wide  range  of  omissions — thus,  Cleveland, 
Dulutii,  Little  Bock,  Fort  Worth  and  others  say: 

The  allowable  factor  or  units  of  safety  or  the  dimensions 
of  each  piece  or  combination  of  materials  required  in  a 
building  or  structure,  if  not  given  in  this  ordinance,  shall 
be  ascertained  by  computation  according  to  the  rules  pre- 
scribed by  the  modern  standard  authorities  on  strength  of 
material,  applied  mechanics  and  engineering  practice. 

Erie,  Pa.,  has  the  sentence:  "In  general  all  stresses 
shall  he  figured  in  accordance  with  ike  standard  speci- 
firntions  of  the  American  Society  of  Civil  Engineers." 

The  Xew  Haven  code  reads : 

The  dimensions  of  each  piece  or  combination  of  materials 
required  shall  be  ascertained  by  computation  according  to  the 
rules  and  data  given  in  Haswell's  Mechanics'  and  Engineers' 
locket  Book,  Trautwine's  Engineers'  Pocket  Book,  or  Kid- 
der's Architects'  and  Builders'  Pocket  Book,  except  a^*  may 
be  otherwise  provided  in  this  title.  Stresses  for  materials 
and  forms  of  same  not  herein  mentioned  shall  be  those 
letermined    by    the    best    modern    practice. 

The  last  code  from  which  quotations  will  be  made  is 
that  of  the  largest  city  in  the  world.  The  London  Coun- 
ty Council  (({cneral  Powers)  Act,  1!)0!),  in  Section  23, 
"PnVisions  with  respect  to  Buildings  of  Iron  and  Steel 
Skeleton  Construction,"  requires: 

All  buildings  shall  be  so  designed  as  to  resist  safely  a  wind 
pressure  In  any  horizontal  direction  of  not  le.is  than  30  lb. 
per  sq.ft.  of  the  upper  two-thirds  .of  the  surface  of  such 
buildings  exposed   to   wind   pressure. 

Working  stresses  exceeding  those  spccilicd  "by  not  more 

than  25%  may  he  allowed  in  cases  in  which  such  excess 

is  due  to  stresses  induci'd  l>y  wind  prc.'^sure." 

CONCI.ISION 

It  might  seem  from  the  foregoing  that  onr  American 
inunicipMlities  have  exhausted  the  coinl)inations  of  wind 
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|in'ssiii'f  ami    wiml  stress   lluit  can    Ik?   iiunlc.     'I'lic   fnrt 

that  ttiio  ctuli'  (lilFors  from  nmitlicr  is  not  in  itwif  n  niUHC 

r  criticism,  l)ut  a  cotlo  is  dtMidcdly  nt  fault  wlicn   it 

ntains   ahsiird    or    needless    rci|iiircnient.M   or    wlien    its 

iliiirenients  are  not  clearly  ex|iressed.     To  assume  wind 

rssuro  over  a  lar;;e  area  at  .'iO  lli.  per  s<|.ft.  and  tiu'ii 

to  add  the  sectional  area  necessary  to  resist  wind  Htresses 

to   that    retpiired    for    live-    and    di-ad-loads    is    neeilless. 

Where  this  is  specitied  in  a  code  it  is  eva<leil  in  practice. 

It  would  he  far  hetter  to  make  rational  assumptions  and 

-ist  on  a  ri;,Md  ailherence  to  them,  than  to  insert  in  a 

■de   im])rohahle   loadiujjs  or  workiu;:  stresses  that   will 

l)e  ij^nored  in  actual  construction. 

That  the  need  of  revision  in  our  l>uildin^'  codes  is  hc- 
:n;:  felt  by  the  puhlic  is  evidenced  hy  the  numher  now 
licin^'  revised.  Althouj^h  our  knowled;,M'  of  wind  action 
i<  limited  we  should  he  ahle  to  conu'  nearer  to  a  common 
ground  of  requirement  for  wind  hracinir  than  we  have  at 
present.  As  a  Itasis  for  uniformity  (he  writer  su}:{,'ests 
Ujo  huildiufX  ordinances  of  Chicago.  The  ]mra,ij:rjiph  on 
Wind  lu'sivtance  reails : 

All  bullilintrs  shall  he  (losiuned  to  rcsl.-^t  n  horizontal  winil 
pressuro  of  L'O  lb.  jx-r  sii.ft.  for  every  S(|Uarc  foot  of  exposed 
surfaoo.  In  no  case  shall  the  overturnlnjt  moment  due  to 
wind  inessurc  exceed  ~7^' ,  of  the  moment  of  slal)ilil.v  of  the 
bulldint;  due  to  the  dead  lend  only. 

The    i»ara,<.'ra)ih    rclatint;    to    Wind    Stress,    prcviouslv 

ijMoted,  reads : 

For  stress   produced   by   wind    forces   combined    with    (hose 
MU    live-    and    dead-loads,    the    unit-stress    may    be    increased 
.    over    those    vriven    above:    but    the    section    shall    not    be 
h  ss   than    required    if   wind    forces   be   negrlected. 

S^ecords  off  Seipvace  of  Cast= 


The  recent  hrcaking  of  a    ;5()-iii.   water  main"    wlncii 

I  uied  a  jiart  of  the  original  distribution  system  of  the 
I  rotou  water-sup])ly  of  New  York  City,  installed  (JO  to 
iO  years  ago.  again  brings  to  the  front  the  interesting 
fact  that  there  are  still  many  miles  of  cast-iron  water 
mains  in  our  older  Eastern  cities,  which  date  back  to 
the  beginning  of  the  nuinicijinl  water-works  era  in 
America. 

In  Philadelphia,  the  lirst  American  city  of  any  size  to 
have  a  muni(i])al  water-works,  tiierc  is  yet  a  considerable! 
mileage  of  cast-iron  pij)ef;  installed  i)etween  1817  and 
1830  as  parts  of  the  famous  Fairmount  water-works. 
These  pijies  were  imported  from  P.ngland.  but  at  the 
time  the  Croton  water-supply  was  estalilislied  in  New 
York  there  was  a  considerable  pi])e-foundiiig  industry  in 
this  country,  and  presumedly  tiie  old  New  York  mains 
are  chiefly  of  American  manufacture. 

The  accompanying  illustration  shows  a  piece  of  the 
pipe  removed  from  the  broken  main  at  Eighth  Ave.  and 
42ud  St.,  Xew  Y'ork  City,  already  referred  to.  As  noted 
in  a  previous  is.sue  of  Excixekimxg  News,  the  pijie  in 
all  probability  was  broken  l)y  the  impact  of  the  street  cars 
passing  over  it.  The  broken  section  e.xhibited  no  material 
■^f^terioration;  as  the  illustrations  shows,  the  interior  in- 

nstation  was  very  .shallow,  and  the  %-in.  thickness 
oi  the  pipe  had  not  been  appreciably  reduced  by  rust,  not- 
withstanding the  fact  that  the  ]>ipe  was  probably  never 
jiainted  or  protected  in  any  way.  This  thickness  is  less 
than  that  at  present  required  for  the  lowest  class  (cla.ss 

•See  "Engineering  News,"  Feb.  11,  1913,  p.  2SS. 


A)  of  the  New  Kngland  Water  Works  Asso,  nilioii,  whieh 
is  0.88  in.  for  ii  MO-in.  pip<'. 

Tlio  iiHO  of  cant-iron  water  pipe  in  Europe  dates  back  to 
the  \'\\\  century,  and  according  to  M.  I{.  I'ugh.f  of  I'hila- 
dclphia.  there  are  still  in  use  about  2i\.um  fl.  of  cast-iron 
water  mains,  laid  hy  order  of  Louis  .\  I  \'  of  I'nince,  to 
Kupply  the  town  and  parkH  of  Versailles,  between  KiOl  and 
|(.8.S,  or  from  TH'>  to  ^'.'lO  ,\cais  ago.  'J'he  mains  which 
supplv  the  gri'iit   rc.uiitniiis  of  Versailles,  and  mains  con- 


KiiOKEN  Section  of  30-In-.  Cast-Ikon  "Water  Main  op 
Oi.n  CiiOTox  Watek-Sui'pt.y  System,  Xew  Yohk  City 

necting    various    reservoirs,    aggregating    ;3 7,500    lin.ft., 
are  .something  like  229  years  old.     The  water-works  of 
London   and   (Jlasgow   have   records   of   cast-iron   water 
mains  wliiih  were  in  service  for  120  years. 
^. 

Mine  DralnaKc  PnnipN  in  the  anthracite  district  of  Penn- 
sylvania have  a  total  capacity  of  1.037,000  gal.  per  min.  This 
capacity  provides  an  ample  margin  to  cover  breakdowns,  re- 
pairs and  periods  of  heavy  percolation  in  the  mines.  The 
quantity  of  water  actually  pumped  from  the  mines  last  year 
was  about  2r>n.000,000,000  gal.,  giving  an  average  rate  for  the 
entire  year  of  189,600  gal.  per  min.  The  quantity  of  water 
handled  has  increased  nearly  lO'v  in  the  last  ten  years  and 
will  continue  to  increase  until  the  mines  are  worked  out.  The 
quantity  of  water  lifted  from  the  mines  was  about  13'^ 
times  as  great  as  the  quantity  of  coal   hoisted. 


tin  a  paper  "External  Corrosion  of  Cast-Tron   Pipe."   "Pro- 
ceedings" of  the  American  Society  of  Civil  Engineers.  August, 
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The  recoiistnution  and  rearrangement  of  the  union 
passenger  railway  station  at  8t.  Paul,  Minn.,  has  been 
under  consideration  for  several  years.  The  adoption  of 
definite  plans  has  been  delayed,  however,  by  the  difficulty 
of  effecting  agreement  between  the  nine  railway  com- 
panies and  the  municipal  and  other  interests  involved- 
The  burning  of  the  old  station  building  on  Oct.  ."5,  l!)!:?, 
gave  an  unexpected  impetus  to  the  work.  In  Januar}-, 
1915,  plans  for  a  new  station  and  terminal  were  submitted 
to  the  city  authorities  by  the  St.  Paul  Union  Depot  Co., 
which  owns  the  terminal  property  and  in  which  the  several 
lailways  are  represented.  These  plans  were  approved  by 
the  City  Council  on  Feb.  (i,  1915.  The  total  cost  of  the 
I'roject  is  estimated  at  $15,000,000. 


through  tracks,  besides  four  through  tracks  for  freigbl 
trains.  All  the  tracks  will  be  raised  to  the  same  level  at  the 
station,  but  the  freight  tracks  will  have  grades  descending 
in  each  direction  from  Sibley  St.,  so  as  to  pass  under  the 
passenger  tracks  instead  of  crossing  them  at  grade,  as  in 
the  present  terminal.  This  arrangement  is  shown  by 
the  profiles  in  Fig.  1. 

A  general  plan  of  the  station  and  its  track  lavout  is 
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Fl(i.    1.       Pl.A.V   OI'TllK  NkW  IiAlLWAV   TkII.M  IN  Al,  ANU  U.MOX  PassKNCEK  STAriOX  AT  St.  PaIL.  .MlN.N. 
SllOWIMl    lllK  PkoI'OSKI)  DlVKKSlON   OP  THE    M  ISSIijbll'I'l  IflVEK 


One  of  the  fundamental  (lllliciillics  was  to  liiul  tlic 
necessary  area  for  cidarginn  tlic  terminal,  tlic  j)ri'scnt 
site  being  a  narrow  strip  of  gronnd  between  tlie  Missis- 
sippi Ifiver  and  liigli  bhills.  Tliere  is  low  land  on  the 
opposite  side  of  tlie  river,  and  tiic  ])lan  adopted  was  to 
shift  the  river  abont  '^00  ft.  southward  to  a  new  channel, 
and  to  lill  and  reclaim  the  intervening  »[)ace  as  made-land 
for  the  new  terminal.  The  reclamation  will  be  ;i()0  to  100 
ft.  wide,  and  will  extend  for  a  distance  of  abont  a  mile. 
'I'his  rectilication  of  the  river  channel  is  indicated  in  Fig. 
I.  It  was  aiithori/ed  l)v  (Congress  in  1911,  subject  to  the 
approval  of  the  War  Department. 

The  Htation    is  arranged   with    KJ  stub   tracks  and    10 


^i\cn  in  Fig,  "2.  Tlic  station  building  will  be  ;{15.\;{20 
ft.  Its  lirst  lloor  will  be  level  with  the  intersection  of 
Sibley  aiul  .'Inl  Sis.,  iiiul  villi  the  main  train  concourse 
at  the  end  of  the  stub  tracks.  Access  ti)  the  i.sland  plat- 
forms of  the  through  tracks  is  alforded  hy  steps  leading 
fr!>m  the  end  of  the  main  concourse  to  a  concourse  be- 
neath the  tracks  (at  the  basement  level),  from  which 
liiere  are  stairways  and  ('levators  to  the  train  platfonns. 
Passengers  coming  from  the  thnnigh  trains  descend  to 
this  concourse,  from  which  there  is  direct  access  to  the 
carriage  concourse  at  the  basement  level  and  opening  into 
Sibley  SI.  This  stri'ct  is  carried  under  the  tracks  hy  a 
.subway. 
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Tho  |>latri>rms  for  .sliili  nml  lliroiigli  (nicks  will  lie  1000 

ti)    1200    II.    Ion;;.   iii"«l    ahoiil    '.'S   ft.    wi,|,..     Tlu«y    will 

lie  piiiU'i'tcMl   |)i(>i>aitlv   l»y  .«ln'lici-i  (if  (lie  Imllfrlly  typi', 

(  \tiMuliii;r   llic    liill    li'iij,'tli   iiC   till-    plal forms.     'I'lir    lu-w 

iitioii    is    plaiiiiiMl    to   acconiMiofTati'    alioiit    <il)0    traiim 

lily.  Tlic  pnvsoiit  tnillic  js  aixml  ^Hi  trains,  as  fol- 
lows: ()ri;;iiiatiii;f  trains,  iVi  \  tcrmiiiatiiif;  trains,  (>'.J ; 
tliroujjh  trains,  '.)'i.  As  cacli  tliron;:li  train  involvoK  lw<» 
niovcnirnts,  tin-  tola!  nnnilu-r  of  trains  nwiy  In-  taken 
IIS  ;iO,s.  This  is  indciu'ndt'nt  of  sliiftin^f  niovcnicnts  aii<l 
\tra   (rains.     Of   tlii'so,   fil.l^'J    iiri'   lliron;.;li    (in-   nordi 

iranre,  'Hry.lV/,  through  the  wi-st  entrance  and  \'A.'.\'/v 
iiimngli  the  oas(  i'n(ran(r.  'Plic  husicst  hour  is  .S  (o  !) 
ji.ni.,  when   ITi  trains  arrive  and  'ii)  depar(. 

A  municipal  impro\('men(  ])roposcd  liy  (lie  ^layor  (n 
imjirove  tlie  accessit)ility  and  appearance  of  the  s(a(ion 
is  to  estahlish  an  open  >i)a( c  or  City  .Mall  e\tendin>,'  west 
from  the  station  buildini;-  to  W.diasha  St.  (three  hlocks 
beyond  Kohort  St.,  Fi^.  i).  and  .occii])yin;f  the  space 
between  tho  tracks  and  3rd  St.  It  is  ])ropost'd  1'iirther 
that  tho  new  river  front  between  the  station  and  K'ohert 
St.  should  lie  held  as  a  municipal  levee,  owned  hy  tho 
citv. 

The  station  liuihlinj;'  will  have  two  stories  and  a  l)ase- 
ineut.  It  will  1h>>  of  granite  I'or  the  lower  iiurlion  and 
THIRD  ST. 


Fig.  2.    1'lan  or  tiik  Xkw  L'mux  .Station  aT  St. 
Paul,  .Minn. 


Med  ford  stone  alMive,  with  red  tile  roof.  The  first  lloor 
( Fij;.  v')  will  contain  (he  primipal  station  facilities. 
The  main  \vai(iiiy  roon>  is  l'.)')\'.)0  ft.,  with  a  ticket 
ollice  100  f(.  Ion;.',  Jiavin^'  windows  on  liolli  sides.  On 
each  side  of  this  will  be  doorways  opening,'  upon  the;  con- 
(ourse.  ;tOI.\.'»!»  ft.  'I'lie  basement  will  conlain  the  car- 
riap'  <'oneonrso  an<l  entrance,  l(»w-level  concourse  (l!)Hx 
II  ft.),  ba^'pip-  r<ioms.  and  a  (ruckinp  space. 

;\ll  ba^pi;,'o  will  bi'  handled  at  tin'  basement  level,  and 
a  lloor  area  of  alioiil  20,000  s(|.fl.  has  been  providr-d  for 
(hi>  in  view  i>f  the  ^'reat  amount  of  ba^';;a^'(;  transler 
service.  A  trucking  subway  extends  tho  length  of  the 
trainshed  to  n  transverse  subway  at  Hroadway  St.,  when; 
elevators  serve  the  train  platforms.  Mail  and  oxprcs.s 
matter  will  be  handled  in  (lie  same  way. 

The  first  work  to  be  undertaken  will  be  tlic  cliini;:in;r 
of  the  river  channel  and  the  filling  fur  llic  imw  -itc.  It 
is  estimated  that  when  (he  ])\;\\\<  have  Imtm  a|ipru\rd,  Ihc 
work  on  the  river  can  i)c  done  in  1.")  to  is  moiitii^,  jiml 
the  entire  sta(iou  and  tcrmiii;il  ( miipli'tcd  in  almnl  four 
years.  The  length  of  time  required  is  due  partly  to  tln' 
fact  tliat  all  tho  work  i.s  on  and  adjacent  to  the  prcx  nt 
(erminal,  which  must,  of  course,  l)e  maintained  in 
regular  service  during  tho  reconstruction. 

A  comparison  of  some  of  tho  main  features  of  tlu;  old 
an<l  new  stations  is  given  in  tlie  accompanying  table: 

COMPARISON    OF   THE   OLD    AND    XKW   UNION    .STATIONS, 
ST.   PAUL,  MINN. 

Old  Station  New  St.ition 

Station    properly,    acres 17.2  .'>4.2 

Track,     mlle.s      9.2  24.9 

Xumber  of  pas.senKer     track.s     14  26 

Number  of  frolKlit   tracks    2  4 

Ta.ssenKer     building,     sq.ft 30,000  60,000 

AV.iitinff   room   and   concourse,   sq.ft..         14, .500  41,000 

HaBKage.   mail    and   express,   sq.ft....      17,230  66,000 

No.  of  batr..   ml.  and  exp.   elevators.  .                1  24 

t'oach    yard,    cars 100  218 

City    levee,     acres 1.3  3.9 

Min.    width    between    harbor    lines...       650   ft.  700  ft. 

Sibley   St.   crossing,   tracks '>,  at  grade  14,  in  subway 

The  plans  of  the  St.  Paul  Union  Depot  Co.,  des(Tibed 
above,  were  prepared  by  a  committee  of  three  engineers: 
l?alph  Budd,  A.ssi.stant  to  the  President  of  the  (Jreat 
IS^'orthern  Ry. ;  Ciiarles  W.  .Johnson.  Chief  Engineer  of 
the  Chicago,  St.  Paul,  ^linneapoiis  &  Omalia  Ry.,  and 
Charles  F.  Loweth,  Chief  p]iigineer  of  the  Chicago, 
ilihvaukco  &  St.  Pan!  Ry.  They  were  examined  and 
approved  also  by  Jolin  F.  Wallace,  consulting  engineer. 
Tho  architect  for  the  building  is  Charles  S.  Frost,  of 
Chicago.  The  St.  Paul  Union  Dejiot  Co.  has  engaged 
W.  C.  Armstrong  (Engineer  of  Bridges,  C.  &  X.  W.  Ry.) 
as  Chief  Engineer,  to  take  charge  of  the  new  work. 
The  engineers'  committee  of  three  niem!)crs,  noted  above, 
which  has  had  the  matter  in  liand  fur  two  years,  has 
boon  made  a  permanent  committee  for  consultation  with 
the  chief  engineer  on  tho  various  ])hasos  of  the  work. 
Mr.  Budd  is  Chairman  of  this  committee. 


Whnt  n  Local  Kngineerini;  Society  Should  Be — The  local 
engineering  society  can  be,  and  should  be,  a  success  in  a 
business,  scientific,  social  and  common  sense  way.  Plan  ex- 
cursions, semitechnical  in  nature;  plan  discussion  and  debate, 
obtain  publicity,  fight  all  the  time  for  recognition  of  the  pro- 
fession. We  cannot  all  dig  canals,  tunnel  rivers  or  build 
ships,  but  wo  can  hit  the  high  grade  under  high  pressure  in 
our  own  chosen  line  and  obtain  the  recognition  and  promi- 
nence our  efforts  deserve.  Learn  to  expres.s  yourselves  in 
debate  and  in  conversation.  Be  convincing,  prove  your  points 
In  nontechnical  language.  Bend  your  efforts  to  make  your 
profession  bigger,  better  and  broader. — J.  F.  Druar,  Consult- 
ing- Engineer,  Zt.  Paul,  Minn.,  in  the  "Journal  of  the  Asso- 
ciation of  Engineering  Societies." 
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Recgtiairedl  h>y    Fo^yyeif  Flasa^s 
By  R.  E.  Horton* 

The  writer  and  his  assistants  have  frequent  need  to  cal- 
culate tlie  cost  of  coal  required  by  actual  or  hypothetical 
steam  plants  under  comparison  with  proposed  hydraulic 
stations.  After  a  few  laborious  repetitions  of  computa- 
tions going  back  to  fundamental  factors,  the  writer  stand- 
ardized his  office  practice  in  the  interest  of  general  econ- 
omy and  capacity.  A  table  prepared  is  here  given  as  of 
possible  interest  to  others. 

Computations  were  carried  through  and  tabulated  for 
tlie  yearly  coal  consumption  in  tons  at  a  rate  of  1  lb. 
per  hp.-hr.  under  various  conditions.  Now  it  is  only 
necessary  to  ascertain  or  estimate  and  combine  (1) 
tlie  simi)lest  unit  coal  consumption  (per  horsepower- 
hour,  including  allowance  for  shrinkage  and  waste  if 
any)  ;  (2)  the  average  horsepower  in  use  when  running; 
(.3)  the  allowance  for  banking;  (4)  the  hours  use  per 
day,  and  days  per  year. 

FACTORS    FOR    CALrULATINti    .\MOlNT    OF    STKAM    COAli 
REQUIRED    PER    HORSEPOWER-YEAR 
(Jross  Tons, 

2240  Lb. 
310         365 
Method   of  Operation  Days    Days 

10  hr.    per  day,   no   bankinK 1.38        1.63 

10  hr.   per  day  plus   h    for  banking     1.84        2.17 

12   hr.    per    day,    no    banking 1.65       1.96 

12  hr.   per  day  plus   J    for   banking;     2.21        2.61 
24  hr.    per    day,    no    banking 3.32        3.91 

For  e.xample:  A  plant  runs  10  hr.  per  day  and  .310 
days  per  year,  produces  500  hp.  average,  uses  2i^  lb.  per 
hp.-hr.  of  steam  coal,  has  i/j  allowance  for  banking ;  coal 
costs  $3.50  per  gross  ton.  From  the  table,  the  proper 
unit  consumption  per  horsepower  year  is  1.84  gross  tons. 
Then, 

2.5  X  1-84  X  500  X  •'HiJ-SO  =  $T735  annual  cost. 
Sometimes  it  is  neces.sary  to  know  the  tons  of  ash  that 
will  have  to  be  disposed  of  each  year;  then  it  is  neces- 
sary only  to  substitute  the  decimal  percentage  of  ash  in 
the  coal  for  the  price  per  ton.  For  15%  ash  the  foregoing 
case  shows 

2.5  X  1-81  X  "'OO  X  0.15  =  345  tjross  tonn. 


Net  Tons, 

2000  Lb. 

310        365 

Days    Days 

1.55        1.83 


2.07 
1.86 
2.48 
3.72 


2.43 
2.:9 
2.92 
4.38 


Portable  Derrnck  for  Builders 

sMr&dl  Coin^^ir'aictors 

The  liglit  portable  derrick  shown  in  the  accompanying 
illustration  is  suitable  for  handling  building  material, 
concreting  forms,  reinforcing  rods,  etc.  It  weighs  only 
225  lb.  and  has  a  hoisting  ca])acity  of  1000  lb.  A  n\)v- 
cial  feature  is  that  the  boom  and  hoist  can  be  lifted  oil 
the  braced  post  which  forms  the  main  part  of  the  mast. 
This  enables  one  man  to  move  and  place  the  derrick. 

The  main  part  of  the  mast  is  an  iron  |)()st  I  ft.  high, 
with  a  shoe  riveted  In  two  Iiorizontal  steel  channels,  fnnn 


e<ich  of  which  a  brace  extends  to  a  collar  on  the  mast.  The 
l>ooin  is  6  ft.  long  and  can  be  adjusted  to  any  angle.  It  is 
pivoted  to  a  casting  wliich  carries  the  drum,  and  the  back 
of  this  casting  forms  a  sleeve  which  tits  over  the  top  of  the 
mast.  The  sleeve  rides  upon  the  collar  to  which  the  braces 
are  attached,  ami  its  rear  end  is  carried  up  above  the 


•Consulllnit  llydriiuUc   KiiKlni-tT.  57  No.   Pino  Ave,  Albany, 

N.  y. 


Light  Port.\ble  Derrick  for  Builders  and 
c'oxtractous 

top  of  the  mast,  where  a  drum  is  attached  for  the  top- 
ping-lift cable  by  which  the  reach  of  the  boom  is  ad- 
justed. The  sleeve,  with  boom  and  hoist,  can  be  revolved 
through  a  coini)lete  circle,  and  can  be  locked  at  any  po- 
sition. 

The  hoisting  cal)le  may  have  a  h.ook  for  direct  hoisting 
or  it  may  be  fitted  to  a  block,  as  shown  in  the  illustration. 
The  drums  have  a  direct  pull,  with  no  gearing,  and  each 
is  fitted  with  a  ratchet  and  pawl.  The  lowering  is  con- 
trolled by  a  band  brake.  This  derrick  is  built  by  the 
H.  Channon  Co.,  of  Chicago. 

;^ 
A  Problem  itk  Tr^ss  Design 

An   interesting  prol)lein   is  put   by  Prof.   Edgar  ^lar- 
burg,  of  the   University  of   Pennsylvania.     It  ought  to 
give  a  good  opportunity  for  students  of  engineering — and 
some  older  engineers — to  exer- 
cise their  ingenuity. 

I'rohlein  :     A  cantilever  truss 
with  chord  members  as  shown 
in  sketch  carries  a  single  verti- 
cal load,  as  shown.     (I)    Siip- 
|ily  a  -system  of  web  members  by 
which  the  upper  chord  member 
at  .1.  adjoining  the  sui)port,  will 
be    in    compression.      (2)     Sup- 
ply another  .system  of  web  members  by  which  the  lower 
chord   nicmbcr  at  ii,  adjoining  the  support,  will  be  in 
tension. 


Alar,  h    11.    ID  IT) 


i;  N  (I  I  \  !•;  !■;  u  i  n  c    \  k  w  s 


•I'Ji 


Replacing  Trtsss  Bridges  by 

Peck  Plate-Girders  Under 

Traffic,  W.  (SL  L.  E.  R.R. 

I5\    luiw  m;ii  r.  S\ii  111* 

A  iiiuiilici  of  iilil  l(ri(l;;i's,  consist  in;;  nf  l;;().|'t.  llirou^'li 

I'mtt   (russos.  oMT  Sin. it   Crock  mi   the  i-ast  cn<l  <.l'  tlic 

rolctl.i   Division  of  the  Whccliii;;  &  |,ako   Kiic   iM{.  Iio- 

iinc  ohsolctc  on   hccoiiiiI    oI'   the    nipiil    im  reuse    in    thi- 

\\>'i;.'ht  of  rullin;;  stock,     'i'hese  hridircs  were  Imiit  hy  tlie 

K.lp'Moor  I'nidf^e  Co.  ami   the  'I'oledo   ItridM;,.  Co.   (l)oth 

iiw  part  of  tlie  American  liri(I;,'e  Co.)  in   ISilT,  and  weio 

l.siijned    for  sinirle   track.    KM.')    loadiii';.     Tlu?   heaviest 

.|uipment  operated  over  tlie.se  spans  was  a  consolidation 

lomotive  verv  nearly  ctpiivaient  to  a  Cooper's  K-.'iO  en- 

iie,  douhleiieaded  with  a  consolidation  locomotive  e(juiva- 

1  lit  to  Cooper's   K-IO  engine.     Owiii;;  to  the   increased 

iratlic    from    the   coal    fields,    tiie    company    |Mircha.sed    a 

munher  ol"  heavit-r  consolidation   locomotives,  which  are 

ractically  eipiivaleiit  to  Cooper's  K-tIO  loading;.    The  new 

•  rvice  iiiaile  rei'lacenient  of  the  hrid^res  iiiipciiitive. 


Iioiis  shoiilil  lie  carried  to  ruck  or  he  supported  on  pilin;;. 
In  some  iiistunces  rock  wiim  found,  while  in  others  tiiorc 
was  a   thick  stratuiii  of   (i.c.lay  or  sand   and   ;,'rav(.'l.     A 
pile  penetration  of  10  to  15  ft.  was  ohtained  in  these  lo- 
cations, at  which  di'pth  sand  and  ;,'ravel  were  found.     'I'lie 
work  of  Iniildin;..'  tlu-  piers  was  sincessfully  coinpletxid  iliii 
in;;  the  summer  of  l!(l.l.     No  new  ahutmcnts  wen;  iicic 
sary.     The  old  ones,  which  were  (irst-class  masonry,  were 
in  piod  condition  and  wrrt'  revis(!d  to  accommodate  the 
new  ;;irders.     The  hackwalls  were  entirely    ri'lniiit    with 
plain  concrete  and   the  hridp'seats   with    reinfoiceij    i  on 
eretc. 

Cnisivm,  .M  i;iii()I)  or   Im(i;ciio,\ 

.\ii  umiMiiil  iiiclliod  was  [\>('(\  in  crcctinjr  the  ii(!W  deck 
plate-;;irders  and  dismantling;  the  old  tru.s.scs.  It  had 
heeii  decided  to  .scrap  all  the  skew  tru.s.ses.  The  hrid;^<! 
(le])artiiienl  and  the  Ferro  Construction  Co.  of  Chica^^o, 
contractors  for  the  erection,  ajrreed  on  the  methofl  de- 
scrihed  in  the  following;. 

A  sjiecially  improvised  cur  was  arraii;:ed  liy  the  coiitrac- 


■"i(i.   1.     Two  Sr.u.i: 


>r   I  Hi: 


U.  i^  1j.  E.  BifiiKiK  JJkplackjikxt 


Left  View — old  truss  bridge  of  130-ft.  span;  work   begun  on  river  pier.     Ri 
bridge  in   place,  and  trusses  being  dismembered 


Right  View — New  decl<  girder 


Ujioii  luakiii;;  surveys  for  the  new  si)ans,  it  was  found 
that  .successive  raises  of  grade  on  eitlier  side  had  left 
them  at  low  points.  We  also  iiuule  a  study  of  the  rise  of 
water  in  the  .stream,  and  tabulated  all  the  data  that  we 
were  ahle  to  collect  back  for  a  period  of  ten  years,  also 
taking  mea.surenients  of  the  ehaiinel.  It  was  apparent  that 
by  bringing  the  track  at  the  bridges  up  to  grade  deck 
plate-girders  eould  l)e  used,  and  additional  piers  placed 
in  the  stream  would  make  6o-ft.  girder  spans  possible 
without  increasing  the  danger  from  high  water. 

These  girders  were  designed  for  Cooper's  E-GO  loading 
in  the  bridge  department  of  the  railroad  comi)any,  aiu' 
were  fabricated  by  the  American  Bridge  Co.  at  Ami)ridgc, 
IVnn.,  and  the  King  Bridge  Co.  at  Cleveland,  Ohio.  All 
-  t'W  spans  were  provided  with  a  stringer  at  the  abutment 
ids  in  order  that  the  .steel  would  end  at  right  angles  to 
the  track.  The  top  flange  was  designed  with  one  cover- 
plate  full  length  and  one  short  cover-plate,  in  order  to 
have  the  minimum  dap  in  the  ties. 

iLv-SONKY 
The  Engineering  Department  decided  tliaf  all  founda- 

•Assistant    Engineer.    Wheeling   &    Lake    Eric    U.R.,   Cleve- 
nd,  Ohio. 


tors.  Its  main  items  were:  Length  over  all,  17  ft.  1)  in.; 
one  Lambert  engine  and  a  tliree-drum  hoist  with  10xl2-in. 
cylinders;  weight,  39,000  lb.;  capacity,  100,000  lb.;  boom, 
■IT  ft.  long,  eontrollcd  by  lines  running  over  blocks  at 
tlie  to])  of  a  S.l-ft.  A-frame.  The  boom  had  a  still  ca- 
pacity of  30  ton.s,  and  a  earrying-out  capacity  of  20 
tons. 

Preparatory  to  the  erection  of  the  girders,  jiracticallv 
all  the  rivets  connecting  the  stringers  to  the  floorbeams 
and  the  lloorbeams  to  the  posts  of  the  trusses  were  knocked 
out  and  replaced  with  fitting-up  bolts.  Trains  Avere  al- 
lowed to  pass  over  the  bridges  with  the  connections  of  the 
floor  .system  in  this  condition  until  all  was  in  readiness 
for  erection.  Traffic  was  light  during  the  months  of 
April  and  May,  19U,  which  favored  this  method  of  erec- 
tion. The  longest  period  trains  were  held,  while  the  first 
half  of  the  floor  system  of  a  L30-ft.  strus.s  span  was 
removed  and  a  (iii-it.  deck  girder  placed,  was  2  hr.  The 
shortest  period  trains  were  held  was  fi/^  hr.,  while  the 
.second  half  of  the  floor  system  was  being  removed  and 
the  second  6.5-ft.  girder  span  placed. 

Fig.  1  shows  at  the  left  a  one-span  truss  bridge  at  the 
lime  the  last  train  had  pas.sed  over  it;  the  work  of  plac- 
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(iii.'iiKi;  1m;kcti()N  IN  liEXKw  \i.  (ir  iSiUDGE   I'MA:  W.  &  L.  K.  UAl. 


A.     One   portal  and   two  swayfranies   renioveil.      B.      Floor  of  first     half    of    bridge    in     river    and     girders    being    set. 
Dropping   the    floor   of   the   second    half    (view    from   side  opposite  that  seen  in  B).     D.     Setting- girders  in  second  half. 
(Note  new  concrete  intermediate  pier  and   concrete  bridgeseats  on  old  stone  al)utments) 


in;;  the  orirder.'^  lie^aii  iiiiiiii'diateh-.  Tlu-  strin|jers  in  tlic 
panel  directly  over  tlio  new  ])ier  had  heen  burnt  in  two 
by  an  acetylene  torch,  and  were  blocked  upon  the  ])ier 
at  such  point.s  a.<  wouhl  clear  the  new  irirders.  The  bolt.-; 
in  the  striniier.^  wore  removed  fir.^it.  A  line  was  hitched 
to  the  ixittoin  flan^a-  and  pulled  up  until  one  end  of  the 


.'?.       TVI'ICAI,   AlllTMKNT   ClIANdK    IN    l>  i;i'L  A(  K.M  liNT 

oi'  Tiiiti)L«iii-Ti!i;.s.s  MuiixiK  iiv  I)k(k-(Iii!I)i:i( 
Mimixik;  W.  &  L.  E.  K.l{. 


stringer  cleared  the  lower  tiange  of  the  tloorbeam;  then 
the  stringer  wa  dro]iped  in  the  creek  below.  The  bolts 
M'ere  then  taken  out  of  the  floorbeain  connei-tions  and  a 
line  hitched  to  its  bottom  flange  and  pulled  u])  until 
it  cleared  the  post  an<l  was  dropped  into  the  creek.  In 
some  instances  the  floorbeain  carried  the  stringers  in 
the  next  panel  with  it. 

This  operation  continued  until  the  stringers  and  floor- 
beams  in  the  lirst  half  of  the  span  were  removed.  This 
left  a  clear  space  between  the  old  trusses,  from  the  abut- 
ment to  the  middle  pier,  and  then  the  new  girders  were 
picked  uji  one  at  a  time  by  the  derrick-car  and  placed  in 
position.  The  laterals,  both  top  and  bottom,  and  cross- 
irames  were  bolted  up,  and  the  ties  and  rails  for  the  first 
span  placed. 

The  derrick-car  moved  forward,  and  the  ereition  of  the 
.second  span  was  carried  on  in  the  same  manner. 

All  top  bracing,  except  one  end  portal  and  oih>  end  strut 
which  were  left  to  steady  the  ends  ol'  the  trus.ses,  was 
removed  and  two  inverted  gallows-frames  (Fig.  4)  were 
placed  at  the  posts  an<l  bolted  to  them.  By  the  u.se  of  the 
long  tnrnbuckles.  this  frame  was  easily  adjusted  tu  its 
proper  position.     The  frames  sui)porteil  the  trusses  while 
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tliu  iliDiils  wore  out  nnd  sections   removod,  vvliiili   work 
was  (lone  after  llie  j)lale-j,'ir(ler  s|iaiis  wore  riveted  up. 
Two  of  tlifse  liriil^jex  hoiiij,'  on  a  (I"  iur\f,  (lie  nuker 
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l»lates  on  the  holster  on  one  side  of  the  denick-t  ar  were 
taken  oil'  and  a  bloek  bolted  on  the  l)olster  on  tlic  otlier 
-ide.  Itrin^MUg  the  body  of  the  ear  level,  in  order  that  the 
.Mr  might   be  in   perfect  working  oider. 

■*' 

Coiacs^etlnsa^  Caip^TiPSicfe  IIinitte2'sec<= 
tioims   '^^yatllh  ^  For^silblle  Mnsser 

In  placing-  the  concrete  foundations  lor  car-tracks  at 
-treet  intersections,  which  work  consisted  of  a  number 
■  f  small  separate  jol)s,  a  light  portable  mixer  was  used, 
,i>  shown  in  the  accompanying  view.  This  work  was  at 
Wichita.  Kan.  The  contractor  was  P.  F.  Connolly,  of 
El  Heno,  Ukla.,  and  he  used  a  mixer  outlit  l)uilt  by  tlie 


Ar.hrr  Inm  Works,  of  (.'hicago.  It  weigiu'd  about  Kid 
II).,  and  in  moving  from  phuc  to  place  the  front  <;nd  of 
the  truck  was  raised  and  hiUiied  to  ii  wagon. 

'i'he  miver  drum  is  mounted  on  a  wheeled  truck  and 
is  arranged  for  end  ilisclnirge.  It  has  a  capacity  of  ly^ 
(II. ft.  of  concrete.  'I'he  charging  end  is  fitted  with  a 
hopper  into  wliich  tho  charge  is  dumped  from  wIi(h;1- 
liarrows,  an  inclined  runway  being  hiirl  from  the  street 
to  the  idatform  on  llie  truck.  Tlie  discharge  spout  de- 
livers the  concrete  into  a  chute  as  shown.  Above  the 
drum  is  a  frame  carrying  thr  gasoline  engine  and  a 
wntcr  tank.  This  tank  i«  sui)plied  direct  from  a  con- 
M'liieiit  liydrant   i)y  means  of  a  hose,  as  .shown. 

There  were  200  to  2')0  cu.yd.  of  concrete  at  each  inli-r- 
seotion,  with  a  thickness  of  ti  to  I."i  in.  The  highest 
U'cord  was  112  cu.yd.  placed  in  10  hours.  The  mate- 
rials were  wheeled  liy  tliree  men  for  distances  up  to  .50 
ft.,  hut  four  men  were  employed  for  hauls  of  .'50  to  200 
ft.  In  aildiliiiii  tiicii'  was  the  foreman^  one  man  at  the 
machine,  one  spading  (he  concrete,  and  another  helping 
in  the  spading  or  on  odd  jol)s. 


The  lirs(-aid  jar  of  medicaments  and  ap])aratus  shown 
in  the  ac(()ni])anving  illustration  has  liecn  devised  by  the 
National  Afliliated  Safety  OrganizatioiK  (M.  W.  Alex- 
ander, Secretary,  West  Lynn,  !Mass.)  and  is  being  |)ut  out 
at  cost   (about  $5.50).     This  is  being  done  as  part  of  a 


Laying  Coxcrete  at  Stkef.t   l\iKi;sKrrioxs  with 
Light  axd  PoktableMixer  Outfit 


Fiijsi-Aii)  Jak  01-    riiK  Xationai,  Aiuliateu  Safety 

OlICAXI/.ATlOXS 

campaign  in  training  men  in  pro])er  fir.st-aid  work;  an- 
other effort  is  being  made  l)y  the  introduction  of  concise 
new  first-aid  rules  (])rinted  in  Exgixeerixo  News,  Feb. 
11,  inio). 

The  container  is  an  annealed  glass  jar  w^ith  a  gla.ss 
cover  on  which  the  new  rules  arc  mounted ;  it  is  thought 
that  glass  will  be  more  easily  kept  clean  than  tin  or  wood, 
besides  making  the  contents  more  easily  .seen.  The  cover 
is  held  on  by  spring  clips  and  is  .sealed  with  a  rubber 
gasket.  The  jar  is  about  6xi)i/,  in.  and  weighs,  filled. 
12  lb 
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The  contents  comprise  a  tourniquet,  pair  of  scissors, 
pair  of  tweezers,  triangular  sling,  roll  of  wire-gauze  for 
splint^;,  assorted  safety  pins,  teaspoon,  metal  cup,  paper 
drinking  cups,  medicine  glass,  medicine  droppers,  rec- 
ord cards,  24x36-in.  flannel,  roll  of  absorbent  cotton,  10- 
yd.  rolls  of  1-,  2-  and  ."i-in.  gauze  bandage,  five  yards  of  1- 
in.  adhesive  plaster,  packages  of  6.\3G-in.  sterile  gauze, 
tubes  of  burn  ointment  (."?%  bicarlmnate  of  soda  in  ju'tro- 


the  forms,  the  machine  l)eing  low  enough  to  pass  imder 
the  struts  and  turnbuckles  of  the  upper  section  of  the 
forms,  as  shown.  The  invert  form  weighed  about  ;>00  lb. 
per  ft.,  or  1.500  lb.  for  each  .5-ft.  section,  and  to  balance 
this  the  traveler  carried  at  its  rear  end  a  TOO-lb.  concrete 
counterweight. 

A  drum  on  the  traveler  operated  the  hoisting  cable,  the 
end  of  which  liiul  a  sling  to  be  attached  to  the  sides  of  the 


[< ^e^'.. .>] 


Tlf/IVELEP     MTH     FORM    SUSPENDED      FOR    MOVINO 


CoLL.\psiBLE  Steel  Form:  for  Sewer  Ixvert,  wittt  Traveler  tor  Haxdlixg  It  and  Ruxnixg  It  Ahead 

THROUGH  the  Forjis  Alkeadv  IX  Place 


latum),  2-oz.  bottles  of  castor  oil,  3%  alcoholic  iodine, 
white  wine  vinegar,  4%  boric-acid  solution  and  Jamaica 
ginger.  The  bottles,  bandages,  cotton,  ointment  tubes  and 
>plint  roll  are  set  on  end  along  the  wall  of  the  jar,  so 
that  they  can  be  quickly  located  and  easily  pulled  out. 
A  metal  dish  keeps  these  materials  in  place  and  holds 
the  other  contents. 

For  service  on  trucks,  etc.,  where  the  jar  miglit  be 
broken,  a  padded  shipping  case  is  provided,  with  a  hole 
in  the  lid  through  wliich  the  cover  handle  can  be  grasped. 

CollapsiibEe  FoFssm  fos'  Sewecs 

An  intercepting  sewer  extending  from  Glencoe,  111.,  to 
the  Xortli  Shore  drainage  canal  at  AVilmette  is  being  built 
by  the  Sanitary  District  of  Chicago  to  intercept  the  sew- 
age now  discharged  into  Lake  Michigan  by  several  resi- 
dence towns.  The  main  part  of  tliis  is  about  2%  miles 
of  egg-shaped  concrete  sewer  (•ix't)  ft.  and  0x8  ft.,  in  cut 
20  to  2.5  ft.  deep. 

This  sewer  was  built  by  the  use  of 
steel  forms  of  special  design,  having 
the  bottom  portion  detachable.  Owing 
to  tlie  pressure  it  was  desirable  to  lea\e 
the  sides  of  the  forms  in  place  as 
long  as  possible,  but  the  bottom  portion 
could  be  removed  earlier.  Tliis  portion 
was  hinged  at  the  l)ottoni  and  had  a 
joint  on  each  side  al)oiit  22  in.  be- 
low the  upper  edge.  This  {)erniitte(l 
the  form  to  be  eolhipsed  and  re(hiced 
to  such  section  that  it  could  be  raised 
and  run  ahead  through  the  forms  al- 
ready in  |)bice  ami  again  set  u|i  in  ad- 
vaiKc. 

For  hamlling  the  .">-ft.  lengtbs  of 
forma  a  special  traveler  or  derrick  was 
u.sed,  having  flanged  wheels  riding  on 
angle-iron  rails  carried  by  brackets  on 


form.  The  collapsing  of  the  form  was  effected  by  a 
steamboat  ratchet  on  the  traveler,  having  rods  whose  ends 
were  hooked  into  the  ribs  of  the  form. 

The  forms  and  traveler  were  designed  by  the  Blaw  Steel 
Construction  Co.,  of  Pittsburgh,  Penn.  The  contractor 
for  the  .><ewer  was  Henry  J.  McNichol,  of  Chicago. 


By  J.  Gardner  Bexxett* 

A  small  gasoline  tractor  is  used  on  a  Southern  reclama- 
tion project  to  break  the  soft  muck  land,  to  move  heavy 
machinery,  move  houses,  pull  stumps,  and  do  much  work 
with  a  block-and-tackle  that  ordinarily  requires  the  use 
of  a  capstan  or  hoisting  engine. 

•Office  Engineer,  New  Orleans  Lake  Shore  Land  Co.,  1003 
Hibernia  Bank  Bldg.,  New  Orleans,  La. 
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In  till'  view  till'  tnutor  is  iiuiviii^'  a  |ii!i'ilrivi'r  liiiidcd 
;i  a  lu'avv  iiuuliini'rv  iloat.  Tlu'  outfit  was  niovcil  nuii- 
(ili'ti'  ami  ri'ady  to  opi'ratc.  Tlu'  l\ainiiu'r  was  iji  the 
leads  and  tlu'iv  was  coal  on  tlio  iircniaii's  platform.  Tlio 
shell  road  was  smoothod  bv  a  Kinjr  drai;;  in  front  of  the 
tractor.     Tlic  i)ilcdrivcr  was  moved  over  the  .Si/j  mi.  of 

untry  slicll  road  in  li/>  hr. 

The  regular  work  of  the  tnutor  is  lircaking  tlic  muck 
lands,  which  are  too  soft  for  the  use  of  animals.  For 
this  heavy  jroinjr  it  is  treared  down  to  a  speed  of  2  mi. 
per  hr.  Plows  are  useil  that  will  turn  tlie  soil  upside 
down  without  much  breaking  up  of  the  dirt.  K\])eri- 
nii'uts  show  that  this  makes  the  .sod  rot  ra])idly,  and  at 
'he  same  time  leaves  a  more  solid  layer  of  eartli  on  the 

iface,  which  will  shed  much  rain  and  will  dry  in  lumi"s. 
I'his  all  helps  materially  to  hasten  the  solidification  of 
the  soil  so  that  it  can  he  properly  cultivated. 

"iStrait's  Tractor"  is  manufactured  by  the  Killen- 
""irait  Manufacturing  Co.,  Appleton,  Wis.  The  price  is 
•'p'.ioOO.  It  is  driven  by  a  20-hp.  -i-cylinder  motor,  and 
is  equipped  with  three  small  cater))illar  wlieels  which  give 
a  bearing  surface  of  2800  sq.in.  for  a  total  weight  of  A 
tons.  The  use  of  a  caterpillar  i)ilot-wheel  is  a  success- 
ful innovation.  It  will  not  .slip  nor  sink  in  while  turn- 
ing. This  makes  it  turn  around  easily  and  in  a  shorter 
radius. 

The  cost  of  breaking  soft  muck  land  lias  been  about 
as  follows:  ()j)era  tor's  wages  for  a  10-hr.  day.  $.'5 ;  gaso- 
line, $2;  lubrication,  -$0.10.  This  amounts  to  a  total 
I  $.5.40  for  plowing  five  acres,  or  $1.08  ])er  acre. 

Hoofil  S^speiasnoKa  for  tt^O'i'^^'eipiia^ 


sipadlge 

A  job  of  iiighway  bridge  lowering  <lonc  20  years  ago, 
in  which  rather  novel  methods  were  used,  is  brought 
out  by  the  article  in  our  issue  of  Feb.  18,  101.5,  on  raising 
a  highway  bridge  by  end-pin  slings.  Ilenry  B.  Seaman, 
New  York  City,  describes  the  work  as  follows  : 

The  Park  Ave.  Bridge  over  the  Xcw  York,  New  Haven 
&  TIartford  tracks  in  Mt.  Vernon,  N.  Y.,  of  184  ft.  .span. 
60  ft.  wide,  built  in  1895,  was  originally  set  42  in.  high. 


.Iackinc-Lkvf.I!  undek  Sadole- 

Hl.DCK 


on  blocking,  to  give  en(nigli  clearance  before  the  grade 
of  the  railway  was  lowered.  Six  montiis  later  the  tracks 
were  lowered  to  the  new  grade,  and  the  l)ri(lge  could 
then  be  brought  down  to  its  permanent  level.  The  meth- 
od first  proposed  was  to  u.se  falsework,  a  method  involving 
a  cost  of  some  •$;?500.  By  the  method  actually  used 
the  writer  carried  out  the  job  at  a  cost  of  $300. 

The  pin  could  not  be  reached  by  a  stirrup,  on  account 
of  the  flange  angles  of  the  end  post.  The  post  was 
therefore  clain])e(i  by  a  KJ.xlG-in.  timber  and  bolts,  and 
hooked  rods  were  i)assed  through  the  timber  and  hooked 
under  the  lower  end  of  cover-plate  and  flange  angles  of 
the  post,  as  seen  in  the  left-hand  view.  The  bottom 
corner  of  the  timber  was  beveled  oft'  to  give  a  bearing 
for  jacks.  However,  when  the  jacks  were  applied  the 
timber  (yellow  pine)  split.  It  was  replaced  by  an  oak 
timber,  a  .saddle  put  under  the  corner,  as  shown  in  the 
right-hand  view,  and  a  short  longitudinal  stick  imder 
the  saddle  used  as  a  lever  in  applying  the  jack.  This 
arrangement  worked  satisfactorily.  The  bridge  was  low- 
ered in  ste])s  of  3  in.  to  the  permanent  bridgeseat. 


HOTES 


I'rnfkeil  lIuMotv  ColuiniiN  in  a  ChivaK"  HiiildiuK — The  hol- 
low Bianite  columns  in  the  La  .Salle  .St.  front  of  the  Con- 
tinental anil  Commercial  National  Bank  Building,  Chicago, 
have  developed  cracks.  They  are  about  41  ft.  high,  and  form 
a  loggia  at  the  street  level.  The  load-carrying  portion  in 
each  case  is  a  heavy  steel  column,  which  continues  up  through 
the  tiuilding.  When  this  had  been  erected  to  the  height  of 
the  architectural  "masonry"  column,  rings  or  c.Nlinilers  of  led 
granite  were  lowered  over  it,  and  the  space  between  steel 
and  stone  was  packed  with  concrete.  Kach  of  the  built-up 
granite  columns  has  11  of  these  granite  rings,  2  ft.  11  in. 
high,  with  a  diameter  of  4  ft.  9  in.  at  the  base  of  the  column 
and  4  ft.  4  in.  at  the  top.  The  average  thickness  is  8  in.,  but 
at  one  point  this  is  reduced  to  Ti  in.  to  clear  the  flange  of 
the  inclosed  steel  column,  the  rings  being  placed  eccentrically 
to  the  steel  column. 

.•V  number  of  the  rings  in  several  of  the  columns  have 
now  split  or  cracked,  and  in  others  incii)lent  ciacks  are  evi- 
dent. It  is  supposed  that  cavities  were  left  between  the  con- 
crete filling  and  the  stone,  or  were  formed  by  shrinkage,  and 
that  during  wet  and  cold  weather  moisture  worked  its  way 
in  and  froze. 

The  fact  that  the  original  turning  or  finishing  on  the 
column  rings  was  defective  is  considered  a  contributing  cause 
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of  the  fractures.  This  condition  made  it  necessary  to  work 
on  the  columns  nearly  all  last  summer;  their  faces  had  to 
be  kept  wet  for  the  purpose  of  honing  and  polishing  (which 
was  done  by  a  motor-driven  machine  moving  around  the  col- 
umn), and  this  checks,',  the  natural  evaporation  of  moisture 
from  the  concrete  in  the  interior.  It  is  not  thought  that  vi- 
bration in  the  heavy  steel  column  could  have  caused  the 
cracks.  As  the  building  is  completed,  the  damaged  rings  can 
be  replaced  only  by  rings  composed  of  two  or  more  seg- 
ments. The  building,  including  this  architectural  column  con- 
struction, was  described  in  our  issue  of  Nov.  13,  1913. 

Benchmarks  for  Subway  Work — Some  excellent  results 
have  been  obtained  in  leveling  in  Xew  York  City  subway 
work  by  the  use  of  a  self-reading  rod  and  a  three-wire  20-in. 
dumpy  level.  The  level-party  consists  of  two  rodmen,  one  in- 
strumentman.  and  a  recorder.  The  instrumentman  reads  all 
three  wires,  the  reading  being  noted  by  the  recorder.  The 
rod  is  a  10-ft.  one-piece  rod  and  its  length  is  frequently 
checked  with  a  steel  tape.  Elevations  are  taken  on  tem- 
porary benchmarks  or  turning  points  along  the  route.  Since 
construction  operations  will  disturb  points  on  the  street  in 
which  the  subway  is  to  be  built,  the  reference  or  perman- 
ent benchmarks  are  set  in  the  side  streets.  From  two  to  four 
of  these  benchmarks  are  usually  set  in  each  side  street,  the 
elevations  of  which  are  determined  from  the  nearest  turning 
point.  No  effort  is  made  to  tie  the  benchmarks  of  one  side 
street  to  those  of  another  street  other  than  the  adjustment  of 
the  turning  points  originally  made. — P.  II.  Entenmann,  New 
Voik   Public   Service  Commission,  in   "Public  Service  Record." 

Simplified    Binding    System     for    "KnKineerins     News"  —  A 

novel  way  of  binding  and  marking  "Engineering  New.s"  for 
filing  is  used  by  A.  W.  Grosvenor.  Fort  Wayne,  Ind.  The 
essential  part  of  the  binding  system  is  that  a  flexible  cover 
is  used  in  place  of  a  stiff  board  cover.  This  appears  to 
make  the  volume  oi)en  flatter,  but  a  very  important  feature 
of  the  arrangement  is  the  reduced  cost  of  binding  (if  done 
by  the  binder,  60c.  per  volume,  or  $1.20  for  the  two  volumes  of 
a  year). 

The  part-  of  each  issue  that  are  not  to  be  preserved  in  the 
bound  volu:  le  are  first  torn  off.  If  any  pages  of  these  sec- 
tions are  wanted  for  file  they  are  clipped  out  and  pasted  in 
a  scrap-book  under  their  appropriate  headings.  With  a  little 
practice,  tearing  off  the  sections  not  wanted  pulls  the  staples 
out  at  the  same  time,  thus  disassembling  the  reading  page.s. 
In  this  condition  the  26  issues  of  the  half  year  are  stacked  in 
proper  order  with  the  index  on  top,  and  are  then  ready  for  the 
binder. 

The  binding  is  flexible  manila  board;  five  stitches  are 
taken  in  each  volume  and  the  thread  then  tied.  The  stitches 
are  about  ,'o-in.  from  the  back.  Then  the  hack  is  covered 
with  glue  and  a  strip  of  black  cloth  .about  an  inch  wider  than 
the  thickness  of  the  volume  is  glued  on,  which  secures  the 
stitching.  The  volume  is  then  put  in  the  cutting  press  and 
the  three  sides  trimmed  smooth  and  square.  The  volume 
bound  in  this  way  is  a  book  which  can  be  handled  con- 
veniently.    It  opens  practically  flat — a  valuable  feature. 

In  placing  these  books  on  a  shelf  they  should  be  laid 
flat,  backs  out.  A  title  slip  may  be  written  on  the  typewritei' 
and  glued  on.  The  ordinary  sectional  bookcase  will  hold  16 
volumes. 

Ready  reference  to  specially  valuable  articles  in  bound 
volumes  can  be  had  by  inserting  paper  markers  in  the  vol- 
ume at  the  page  containing  the  article,  the  marker  project- 
ing from  the  top  of  the  volume  enough  to  take  the  title  of 
the  article.  Different  colors  of  markers  may  be  used  to  in- 
dicate main  divisions,  such  as  dams,  bridges,  buildings,  pave- 
ments, etc. 

RatlnK  a  Pianimeter — The  problem  of  determining  the 
proper  setting  for  the  adjustable  tracer-arm  of  a  polar  plani- 
meter  had  to  be  handled  recently  by  S.  E.  Shoup,  Kansas  City, 
because  the  table  furnished  with  the  Instrument  had  become 
illegible  from  damage.  By  measuring  several  known  areas 
with  eight  different  settings<  of  the  tracer-arm  and  reducing 
the  results  to  reading  per  sq.ln.  of  actual  area  It  was  posulble 
to  draw  a  curve  showing  the  rating  for  any  setting.  This 
curve  proved  to  be  a  hyperbola  (I  e.,  reading  multiplied  by 
setting  =  constant),  as  It  should.  Computing  the  constant 
from  the  actual  results  obtained  In  the  test,  values  from  21,541 
to  21,567  were  found,  sliowing  that  the  error  was  very  small 
and  also  that  the  graduation  of  the  arm  was  accurate.  lT»lniv 
this  fact  the  setting  for  any  particular  case  Is  determined 
very  simply  from  the  equation 

constant 

setting   - 

rending 
which  In  especially  convenient  In  working  on  maps  of  unusual 
scale,    such    an   double-process    prints    (which    often    shrink    us 
much    as    f.'',  ),    or    lithograph    maps    reduced    without    ret^nnl 
to   the   raaultlng   scale. 


Example:  Required  to  measure  drainage  area  in  acres 
on  a  U.  S.  Geological  Survey  map  having  a  scale  of  1  =  62,500. 
Then 

62,500 

1   in     = =  520S   ft. 

12 
6208= 

1  sq  in.  =  =  602.2  acres 

43560 

To  bring  this  within  the  limits  of  the  scale  of  reading  divide 

by   some   figure   as   5,   giving   120.4,   so   that   each   vernier   unit 

becomes    equivalent    to    5    acres.      Then    the    setting    will    be 

constant 

120.4 
or   for   the   particular   instrument    in   question 

21560 

=  179.1 

120.4 

Diagram  for  Temperature  t'orrection  of  Steel-Tape  Meas- 
urenieut.s — The  accompanying  diagram  is  almost  self-explana- 
tory. It  is  designed  to  be  inserted  in  an  ordinary  fieldbook 
to  facilitate  the  reduction  of  steel-tape  measurements  to 
standard  temperature.  By  following  any  oblique  line  to  its 
intersection  with  a  given  temperature  line,  the  correction  in 
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FlELI)15()0K    I)l.\GR.\M   FOR   StEEL-TaPE  TEMPER- 
ATURE Corrections 


hundredths  of  a  foot  for  each  length  of  tape  or  line  is  readily 
obt.ained.  For  example,  assume  that  we  have  measured  (65 
ft.  at  a  temperature  of  20°  F.  Following  the  700-ft.  line 
to  its  intersection  with  the  20°  temperature  line,  we  read 
horizontally  to  the  left  a  correction  of  0.19  ft.  Similarly  we 
find  the  correction  for  100  ft.  to  be  0.03  ft.  The  correction 
for  65  ft.  being  practically  two-thirds  of  that  for  100  ft., 
we  get  a  total  correction  for  the  765  ft.  of  0.19  -I-  0.02  ft.  - 
0.21  ft.  Therefore  we  must  measure  765.21  ft.  at  20°  for  a 
distance  of  765  ft.  at  62°.  The  diagram  has  been  used  to 
great  a<lvantage  on  center-line  railway  work.  Much  time 
has  been  saved  and  liability  to  error  from  field  calculation 
has  been  eliminated — Harry  K.  Smith,  Norfolk  it  Western  Ry. 
Co.,   Portsmouth,   Ohio. 

Comparative  Costs  of  Huuliiig  >l»terial  by  motor  trucks 
and  by  horse  teams  during  the  past  year's  work  In  the  City 
of  St.  I'aul,  Winn.,  Indicate  tlint  for  long  hauls  the  motor 
truck  Is  the  cheaper.  Specifically  the  figures  are  as  follows, 
assuming  a  team  to  have  an  average  speed  of  3'X  miles  an 
hour  and  to  cost  $6  per  day,  and  a  motor  truck  to  have  an 
average  speed  of  11  miles  an  hour  and  a  cost  of  $20  a  day: 
For  anything  under  a  'j-mlle  haul  the  team  Is  cheaper: 
between  'i;  mile  and  1%  miles  the  cost  is  about  equal, 
though  slightly  favoring  the  motor  truck,  and  for  any  haul 
above   1  'i    miles   the   cost    for   the   motor    truck    Is   cheaper. 

Spreial  MoldluK-Sand  Wanted — .\  sand  Is  wanted  to  take 
the  pi, ice  of  "French  s:ind"  for  fine  statuary  casting  In 
bronze.  Kreiich  saiul  contains  about  SO';  silica  and  20'; 
alumina.  It  Is  a  prepared  mixture  of  very  fine  sand  and 
<'lay.  When  slightly  damp  and  crushed  In  the  finger  It  feel.s 
very  much  like  putty.  During  normal  times  French  sand 
sells  for  about  |5  a  barrel.  The  August  C.rlffoul  Bros.  Co., 
bronie  casters.  2.S0  Chestnut  St.,  Newark.  N.  J.,  will  be  triad 
to  test  and  report  free  of  charge  on  sumv)le9  of  sand  sent  to 
that  adilress.  Samples  should  not  be  less  than  1  cu.ft  In 
bulk 
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Editorials 
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Ii\  those  ((ilmiiiis  tlircc  vt-ars  n;;<i  (  Mny  '^,  l'.ll"<J )  we  took 
oirtisioii  to  comiiu'iit  on  tin-  r»Miiaikiii)U'  1^1  lliat  wlicii  tlio 
prfsoiit  reform  iKliiiiiiistratioii  in  riiiladclpliia  caiiic  into 
(illiiv,  it  found  iiof  a  sim/lv  enijiiiftr  in  tiic  lliirnin  t  f 
Highways.  Wo  aro  liappy  to  l»o  al>lo  to  state  now.  on  tlu 
luthority  of  William  11.  Connoll,  Cliiol"  of  tlio  Mnreaii. 
;iiat  llio  personnel  of  tiio  hijrlnvay  department  ineludes  ISl 
enjjinoors  »)nt  of  a  total  of  2"  1    salaried  employees. 

Ineidontally.  Mr.  Oonnoll  also  reports  that  the  otheinls 
"{  the  hij,di\vay  department  are  much  overworked.  The 
1  iiginoerinjj:  and  overhead  administration  eharjies  of  his 
liureau  amount  to  only  -l:.8%  of  the  hureau's  exi)enditures, 
not\vith.standin<j  the  enormous  amount  of  supervisory 
work  neeossary  to  the  eontraet  metliod  of  street  eleaniuf,' 
aiul  snow  removal,  as  well  as  a  va>t  amount  of  routine 
elerieal  work. 

','*■'. 

The  folly  of  short-term  cnntracts  fur  llic  disposal  of 
^arhai^e  and  otiu-r  municipal  refuse  has  l)een  urged  more 
:han  onee  in  these  columns.  It  is  gratifyin_ir  to  know 
tiuit  Xew  York  City  will  ])robably  su>)n  he  ahlc  to  let  a 
relatively  long-term  contract  for  the  disposition  of  the 
garbage,  ashes  and  rubbish  of  the  whole  city  (sec  our 
ews  columns),  in  general  accordance  with  a  ])lan  worked 
cut  in  1912  by  a  committee  of  the  Board  of  Estimate. 
If  the  expectations  of  the  Board  of  Kstinuite  of  that  and 
the  present  time,  and  also,  we  uiulerstand,  of  J.  T.  Feth- 
erston.  Commissioner  of  Street  Cleaning,  are  realized, 
the  new  scheme  will  put  the  city  in  possession  of  com- 
plete refuse-disposal  plants  at  the  close  of  the  proposed 
15-year  contract.  Uuder  the  five-year  (maximum  al- 
lowed) contracts  that  have  heretofore  prevailed  in  New- 
York,  and  the  even  more  absurd  one-year  contracts  in 
Philadelidua,  high  prices,  continual  risk  of  capital  and 
danger  of  jwor  service  have  been  inevital)le. 


Congre>s  did  an  excellent  and  creditable  thing  when 
just  previous  to  its  adjournment  last  week  it  passed  the 
bill  tendering  its  thanks  to  Colonel  Goethals  and  his  as- 
sociate officers  on  the  Isthmian  Canal  Commission,  pro- 
viding for  their  advancement  in  rank  and  providing  also 
that  21  other  army  officers  who  have  served  three  years 
or  more  on  the  Isthmus  during  the  construction  should 
be  advanced  one  grade  in  rank  upon  retirement. 

But  if  Congress  had  taken  pains  to  bestow  honor  and 
rewards  where  honor  and  rewards  are  justly  due  for  the 
Panama  Canal  work,  it  might  well  have  extended  its 
thanks,  at  least,  to  some  of  the  able  civilian  engineers, 
who  rendered  service  at  Panama  as  faithful  and  etlicient 
as  that  rendered  by  the  army  officers.  Col.  Goethals, 
him.-;elf,  has  been  recently  quoted  in  a  magazine  article, 
written  by  Secretary  Bisho])  of  the  Canal  Commission,  as 
saying  that  a  number  of  the  civilians  were  as  deserving 
of  credit  and  reward  as  any  of  the  army  men,  and  men- 
tioning particularly   for  his   conspicuous   ability,   S.   B. 


Wilhanison,   who   was   for  several   years   in   cjiiirgc;  of  the 
entire  work  of  the  I'acilic  division. 

And  if  Congress  really  net  out  to  award  cicdif  for  the 
Panama  Canal  acliievement  where  (rredit  is  most  largely 
due,  it  w(»uld  not  stop  with  the  engineers  who  have  car- 
ried on  the  work  of  construction,  but  would  go  hack  to 
{\w  earlier  years  when  the  great  problems  in  connection 
with  the  location  and  planning  of  tiie  canal  had  to  b(; 
solved.  Engineers,  at  least,  should  know  that  to  the  late 
Alfred  Noble  more  than  any  other  one  man,  the  nation 
owes  it  that  we  did  not  make  the  mistake  of  starting 
a  canal  in  the  morasses  of  Nicaragua,  or  the  other  mis- 
take of  trying  to  build  a  ditch  at  sea  level  all  the  way 
across  the  Panama  Istiimus.  And  of  course  others  share 
this  credit  with  Mr.  Noble:  the  late  Gen.  Wm.  L.  Lud- 
low, who  .served  with  Noble  on  the  first  Nicaragua  Canal 
Commission  ;  Frederic  P.  Stearns,  who  served  with  Nol)lc 
on  the  International  Engineering  Commission  of  190.) 
and  whose  design  for  a  Gatun  dam  saved  the  day  for 
the  lock  canal  project;  Abbot  and  Randolijli  and  Riji- 
ley,  who  joined  Noble  and  Stearns  in  the  famous  min- 
ority report  that  won  the  support  of  President  Roose- 
velt and  Secretary  Taft,  notwithstanding  the  weight  of 
professional  opinion  on  the  other  side.  Nor  should  credit 
be  omitted  for  the  heroic  work  done  by  the  leaders 
at  Panama  in  the  early  days  when  the  Isthmus  was  being 
cleaned  up  and  an  organization  was  being  created  and 
everything  had  to  be  done  and  there  was  nothing  to  do 
it  with. 


For  two-score  years  or  more  the  successive  adminis- 
trative heads  of  the  Philadelphia  water-works  have  oper- 
ated under  a  heavy  handicap.  They  have  often  if  not 
always  been  compelled  to  see  the  surplus  revenue  of  the 
works  go  for  the  benefit  of  other  branches  of  the  city 
service  when  that  revenue  was  needed  for  extensions 
and'  improvements,  and  sometimes  for  ordinary  repairs 
or  renewals  essential  to  the  integrity  of  the  works.  They 
have  also  been  compelled  to  see  useless  consumption  and 
criminal  waste  go  on  year  after  year,  while  their  hands 
were  tied  and,  in  at  least  one  case,  a  mouth  was  shut 
from  all  efforts  to  jirevent  it.  These  and  other  deplor- 
able conditions  postponed  filtration  and  typhoid  reduc- 
tion for  years  and  greatly  increased  the  capacity  and 
construction  cost  of  the  purification  works. 

The  operating  costs  and  difl:iculties  are  now  greater 
than  they  need  be  as  an  inheritance  of  past  and  present 
evils  entirely  beyond  the  control  of  the  executive  heads 
of  the  water-works.  Nor  is  this  all.  Various  parts  of 
the  works,  upon  which  important  sections  of  the  city  are 
dependent  for  their  supply,  are  liahle  to  be  put  out  of 
commission  at  any  time  because  funds  are  not  provided 
b)'  the  appropriating  authorities  to  repair,  renew  or  im- 
prove weak  ek>mcnts  of  the  v.'orks.  Happily,  great  im- 
provements have  been  made  and  economies  effected  during 
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the  past  few  years,  but  financial  and  otiier  reforms  are 
needed  before  the  Philadelphia  water-works  can  be  put 
on  a  thoroughly  safe  and  eiononiical  basis. 

One  of  the  greatest  needs  at  Philadelphia  is  general 
enlightenment  and  moral  awakening  as  to  the  evils  of 
water  waste,  with  all  its  train  of  needless  expense  for 
pumping  and  fdtration,  reduced  pressure,  constant  de- 
mands for  costly  enlargements  of  the  system  and  \injust 
distribution  of  the  cost  of  the  water  service.  Assuming 
the  population  estimates  to  be  correct,  the  daily  per 
capita  water  consumption  did  fall  five  gallons  in  1!)14, 
but  it  averaged  178  gal.  per  capita  for  the  year,  so 
there  is  still  room  for  improvement.  Pitometer  surveys 
and  house-to-house  inspection  have  helped,  l)ut  with  less 
than  109^  of  the  consumers  metered,  waste  is  bound  to 
coiitiiiuc. 


HEag 


esa   lE&taal«2lasags 


The  so  called  sluw-burnuig  system  of  factory  construc- 
tion in  which  wood  framing  is  used  has  come  into  very 
e.xtended  use,  largely  through  the  efforts  of  the  Factory 
Mutual  Fire  Insurance  Companies  of  Xew  England. 
Special  interest  attaches  therefore  to  a  report  made  by 
F.  J.  Ilo.xie  and  just  published  by  these  companies  whic'i 
deals  with  the  serious  injury  a  large  number  of  these 
structures  have  suffered  by  dry  rot  during  the  past  few 
years.  It  is  as  if  an  epidemic  of  a  disease  attacking  these 
buildings  had  swept  over  the  country.  The  aiuiiogy  is  clo<e 
because  the  decay  of  wood  is  avcU  known  to  be  due  to  the 
growth  of  living  organisms  which  destroy  its  cells  just  a< 
a  large  proportion  of  diseases  attacking  man  and  animals 
are  now  known  to  be  due  to  the  attack  of  living  organism--. 

While  ])revious  bulletins  issued  by  these  companies  have 
dealt  with  this  danger  to  wooden-frame  buildings,  the 
present  publication,  which  forms  a  volume  of  over  100 
pages,  carries  the  matter  nnuh  farther  and  contains  infor- 
mation enal)ling  an  engineer  to  guard  against  the  danger 
of  decav  in  building  a  new  wooden  frame  structure  or  to 
successfully  treat  an  old  factory  which  has  become  in- 
fected witii  dry  rot.  Copies  of  this  i)ublication  can  he 
obtained  by  engineers  interested  by  addressing  the  In- 
spection Department  of  the  .\ssociated  Factory  Mutual 
Fire  Insurance  Companies,  ;51  Milk  St.,  Boston. 

Formerlv  the  chief  reliance  for  the  prevention  of  dry 
rot  was  ujmn  careful  selection  of  timber  in  i)urchasing  iv 
secure  .sjjecies  of  wood  su]>p()sed  t<»  be  imnniiie  from  at- 
tack. »It  is  apparently  now  considered  the  safer  ])lan  to 
rely  on  some  antiseptic  treatment  of  the  timber  prior  lo 
iU  u.se  in  a  new  building.  In  locations  where  wood  is 
kept  constantly  damp  without  being  wet  enough  to  actu- 
ally prevent  decay  and  where  added  intlainmability  is  not 
an  objection,  the  use  of  creosoted  timber  a|»pears  to  b-i 
the  .safest  plan.  With  nearly  all  the  timber  used  in 
woo<lcii  factory  construction,  however,  tlit;  intlammabilit\ 
of  creosoted  lumber  is  a  fatal  objection:  and  the  anti- 
."cjitic  treatment  recommended  is  to  soak  the  tind)er  for 
a  week  in  a  \y<.  solution  of  corrosive  sublimate  dissolved 
in  water,  a  treatnu-nt  which  is  stated  to  cost  about  $3  per 
M.  ft.  I).m.  This  is  the  old  and  well  kn()\jn  kyanizing 
process. 

A  most  dillicult  |)roblcm  is  presented  where  the  tintbcr 
Ml  an  existing  Cactorv  becomes  alTcctecl  with  dry  rot.  Keen 
vigilance  is  rcfpiircd  lu  iliscovcr  this  before  serious  dam- 


age occurs.  The  treatment  which  appears  to  have  the  best 
chances  of  success  to  stop  dry  rot  when  once  started  in  a 
factory  building  is  to  raise  the  temperature  inside  by 
means  of  the  heating  system  to  about  115°  F.  This  tem- 
])erature  maintained  for  a  day  or  two  appears  to  kill  the 
organisms  producing  dry  rot. 

This  pamphlet  ai)pears  at  an  opporttuie  time,  for  the 
ojiening  of  the  Panama  Canal  has  made  available  to  the 
entire  eastern  United  States  a  new  source  of  supply  of 
first-class  lumber,  in  any  size  desired,  at  a  moderate  cost. 
This  new  lumber  supply  will  doubtless  have  an  influence 
in  reviving  the  use  of  slow-burning  wooden  construction 
for  factory  and  warehouse  buildings  in  the  East.  It  is 
well  for  every  engineer  to  uiulerstand  therefore  the  dan- 
ger of  decay  which  at  present  attends  the  use  of  such 
wooden  construction  and  the  means  necessary  for  avoiding 
this  danger  in  case  this  ty])e  of  construction  is  adopted. 

The  ci'oss-scction  di-awing  of  a  I'aihvay  track  always 
shows  the  sui)grade  neatly  smoothed  and  crowned  so  as 
to  shed  water,  with  a  layer  of  ballast  resting  on  the 
smooth  surface.  The  rain  which  falls  on  the  track  is 
supposed  to  percolate  through  the  oi>en  ballast  to  the 
subgrade  and  then  flow  off  to  the  right  and  left  by  rea- 
son of  the  crown  which  is  given  to  the  subgrade. 

This  is  the  theory  of  railway  track  construction;  but 
what  engineer  actually  engaged  in  building  a  railway 
actually  smooths  the  to])  of  the  subgrade  to  a  neat  crown 
Ijefore  laying  the  ties?  The  usual  and  ordinary  course 
is  to  lay  the  ties  on  the  subgrade  just  as  it  is  left  by  the 
grading  gang,  and  ])roceed  to  lay  the  rails,  after  which 
construction  trains  and  very  likely  traffic  trains  will  run 
o\er  the  track  (ov  weeks  before  ballasting  is  completed 
and  the  track   is   surfaced. 

The  final  result  of  these  various  processes  is  that  in- 
stead of  the  ballast  lying  on  top  of  a  neatly  smoothed 
and  Avell-crowned  earth  bank,  adapted  to  shed  water  like 
a  duck's  back,  the  actual  condition  is  that  if  one  exca- 
vated a  cross-section  of  the  track  it  would  be  hard  to  tell 
where  the  ballast  left  off  and  the  subgrade  began.  If 
the  earth  of  the  embankment  is  porous,  the  chances  are 
that  nnuh  of  the  water  which  falls  on  the  track  will  work 
down  into  the  bank. 

It  is  an  interesting  speculation  as  to  how  a  railway 
track  would  behave  if  it  were  really  constructed  accord- 
ing to  theory,  so  that  the  subgrade  could  shed  water.  lu 
the  January  "Bulletin  of  the  American  Railway  Engi- 
neering Association."  there  is  a  descri|)tion  of  a  piece  of 
railway  track  actually  built  in  this  way. 

A  subcommittee  of  Committee  No.  I  on  IJoadway  was 
a|)pointed  to  re])ort  on  means  (or  the  prevention  or  cure 
of  water  poi'kets  in  liie  roadiunl.  .Vfter  describing  va- 
rious ])ractices  in  construction  which  i-ause  water  pockets 
to  form  ill  a  railway  embankment,  the  committee  quotes 
a  report  by  Jlcssrs.  If.  T.  Porter.  Chief  Engiiu'er,  and 
!•'.  1{.  Layng,  Engineer  of  Track  of  the  Bessenu>r  &  Lake 
Krie  IMJ.,  as  to  the  method  adopted  in  laying  a  stretch 
of  additional  track  between  Keepville  and  .\ll)ion,  Penu.. 
'^'.j  miles  in  lengUi.  We  quote  as  follows  from  the  re- 
port : 

III  1910  It  was  (leoUlod  to  ilouble-track  this  stretch.  Ttio 
iiiiitorlnl  wa.s  excuvated  by  steam  shovel,  hauled  on  tlat  earn, 
(ilowi'd     off     with     a     side     plow     aiul     spreiul     with     a     Jurdiiii 
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...  .ii.li-i.  Thr  iiuitiMlal  ...iibImIi-I  i.f  Khalr  iiixl  .liiv  of  kikIi 
It  I'liiii'iK-tci  thai  It  uaH  iiiifa vuralili'  to  kiiuiI  ilruliiaun.  With 
tilt*  l<li<a  i>r  ruiixillilalliiK  ttiU  iiiali'iial  ami  ri>riiiliiK  a  ciiiHt 
nt  NiiliKiailc  Ni>  that  th»  liullaNi  wnuhl  not  luiiich  holn*  Into 
Ihv  HiiliKiailc,  a  l(l-toM  Ki<ll.v-S|ii  liiKOchl  iolli>i  wan  lini-il  to 
Kill  Ihr  NiihKiailr  hrhlixl  the  H|ii  imkUi  .  If  Ihr  rollxr  iU'Vi'IoimoI 
Hofl  HiMilH.  thi'V  \Vfi«  ii'i'huM'l  aii.l  Killxil  aKJila  with  llu' 
ii'Htilt  that  iK-rotu  tiark  wan  lalil  \v<>  liail  a  haul  riiml  fin  iihmI 
at    Ihi'    top   of    thi<   Kiailo.      Th.'    ioIIIiik    .mikI    JILTi    \,vt    nillf. 

Till'  liark  waH  then  lalil  ami  liallaNtnl  with  hci  ■■viii-il  mIiik 
nml  has  not  Ix'i'ii  kIvcii  a  i  i'niii  faihiK  mIiici',  ami  on  thiH  ontlr« 
Mtrt'tch  Ihcrr  l.s  not  a  Hlnuh-  Inillration  of  the  rnrinatliin  of 
n  wnlci-  pofki't.  Thin  new  liai-k  Ih  Ow  iifiith-liiiiiiiil  main 
trnok:  ami  during  iiino  monlliH  «f  thi<  yi-ar  cariixM  24  to  38 
fi'plKht  tiahiH  ami  thit<i<  n-Kular  paHxiMiKiT  tialnH  ilally.  An 
a  mattoi-  of  fart  It  hai*  har<ll>  lu-.n  iiciTMMai  y  to  nkI  a  Jack 
unilor  thlM  tiaok.  ami  no  llnlnn,  .-xrfpt  In  ji  fi-w  MpotM.  Iiiih 
briMi  <lom>.  It  Ih  really  i  rniaikalili'  tint  wa>  t!)i'  track  Iium 
nlootl  lip  and  It  Im  our  lixlii'f  that  tin-  iuIIIiik  of  th<-  nuIikiiiiI*- 
Is  111  a   laiKi-   nirasiiK'   ri-HpoiiMlhlu   for    th«   ii-hiiIiii  olualncil. 

l-'.Vfiv  i'iii,MiH'ci-  in  iliai-f,'t'  of  fitlicr  lailwav  nr  lii;.'liwav 
work  is  siiiiposi'd  lo  \\  riU>  it  ilown  as  the  lirsl  ailidc  of 
his  iivi'il  tliiit  (liaiiuifjc,  (list,  last  and  all  tlu>  time,  is  the 
jfri'iiti'st  essential  to  siucess.  In  railway  truck  iiiaiii- 
ti'uance  it  is  atii'|)tiMl  as  a  necessity  (hat  a  larjjc  anioiint 
of  labor  imist  be  e\|iciuleil  every  year  to  keep  track  in 
!oasonai)ly  jjood  surface.  In  liie  li<rlit  of  the  above  i|ii(i- 
tation  it  is  interestinji  to  raise  the  (|iiestion  as  to  liow 
i;Mich  of  tiiis  expense  iiii<;lit  lie  saved  if  a  railway  siib- 
jrrnde  were  really  built  so  that  it  would  drain  olV  the 
water  according  to  tlu'ory  :  that  is  to  >a\.  if  it  were  yiven 
a  reasouably  hard,  smooth  surface,  reasonably  impervious 
to  water  and  sutliciently  crowned  so  that  the  rain  perco- 
lating throujrh  the  ballast  would  run  oil'  {<<  cither  side 
instead  id"  soaking  the  embankment?  1>  it  imt  pussiiilc 
that  the  expenditure  of  a  hundred  dollars  or  so  ])er  mile 
in  siuh  treatment  of  the  subgrade  jireparatory  to  laying 
track  might  save  an  equal  or  greater  amount  annually  in 
reduceil  cost  of  traik   maintenance!' 

Sid  TBrais  Asele  BreaR? 

In  our  issue  of  Oi-l.  I  last,  wc  illti.-l  I'alcd  :ind  ilcsci-il)cd 
a  bridge  accident  on  the  l>alt  iumri'  ^:  (Ihio  IMJ.  near 
Woodlyn.  I'eiiii..  on  Sept.  11'.  in  which  the  end-post  of  <i 
through-truss  liridge  was  strmk  by  a  derailed  (mi-,  caus- 
ing the  colla])se  of  the  structure  under  tlie  train.  The 
derailment  of  the  train  was  found  to  have  been  caused  by 
the  breakage  of  a  truck  axle  uiuh^r  the  locomotive  tender. 

In  the  rejxirt  ti])oii  tliis  aciident.  just  issue<l  by  the  In- 
terstate Commerce  Commission,  a  statement  is  given  as 
to  the  circumstances  under  whicii  this  iu-eakage  occurred 
and  the  research  made  to  ascertain  the  probable  cause. 
We  particularly  commend  this  report  to  the  careful  study 
of  any  of  our  readers  who  like  to  tackle  tough  engineering 
problems.  The  report  is,  moreover,  a  most  interesting 
and  instructive  showing  of  the  remarkable  behavior  of 
which  materials  under  stre.ss  are  sometimes  callable. 

In  the  first  ])lace,  the  axle  did  not  break  because  it  was 
too  small  to  carry  its  load.  It  measured  G  in.  in  diameter 
in  the  journal  and  7%  in.  in  diameter  in  the  wheel-fit. 
Breakage  occurred  just  inside  the  wheel-fit  near  the  outer 
face  of  the  wheel  hub.  The  total  weight  of  the  tender 
M-hen  fully  loaded,  under  which  this  axle  was  used,  was 
]().■). 000  lb.,  an  average  load  of  '^O.fi'^.)  lb.  per  wheel,  or 
deducting  the  weight  of  the  wheel  itself,  •2n.n((0  lb.  on  each 
journal. 

James  E.  Howard,  the  Inter.state  Commerce  Commis- 
sion's engineer-physicist,  has  computed  the  .stresses  in  the 
axle,  assuming  this  load  of  20,000  lb.  to  be  applied  at  the 
middle  of  the  length  of  the  journal.     Under  the.se  con- 


ililioiix,  the  iiiaMiiiiiiii  liber  stress  al  (he  inner  end  of  (he* 
journal  would  be  only  ')\Hii  lb.  per  H(|.in..  and  at  the  place 
where  llie  joiiriiiil  broke,  less  than  1000  lb.  per  Hq.iii. 
The  leiisile  strength  of  the  metal  of  llie  journal,  deter- 
mined by  sev(>ral  lest  specimens  cut  from  il.  was  about 
*."».ooo  lb.  per  s<|.iii.  on  llie  surface  of  the  avie,  and  about 
'i  1.000  III.  al  Ihe  ceiiler.  There  was  no  evid(!iic(!  of  any- 
thing of  the  iiatiiri'  of  brittleiiesH.  The  test  specimen 
showed  'i'.}'/i  elongation.  l''iirtherniore,  a\les  of  this  size 
are  rerpiired  to  stand  a  drop  test  of  a  HilO-lb.  weight 
falling  from  a  height  of  '>'i  fl.  anrj  the  test  axle  has  l> 
stand  se\en  such  blows. 

The  a\le  broke  by  pr<igressive  fracture,  a  not  uncoiii- 
iiinii  form  iif  railway  axle  breakage.  When  iireakage  of 
this  >ort  occurs,  a  line  (  lack  opens  un  the  surface  of  the 
axle  «jieii  under  tension,  and  i>  i  losed  a~  the  wheel  turns 
and  the  stress  at  tiie  crack  changes  friun  tension  to  com- 
pression. This  crack  gradually  w<irks  inwai-d.  the  sec- 
tion of  >c(lid  metal  growing  smaller  and  snuillei-  until  frac- 
ture liiially  oicnrs.  When  llii>  l'>.  i'(;  ().  tender  axle 
finally  broke,  there  was  only  nliniit  '■>  in.  in  diameter 
left  unbroken,  or  a  section  aboni  a  i|naitci'  the  area  of 
full  section  of  the  axle.  How  long  this  progressive  frac- 
ture had  been  in  progress  there  is  no  means  of  knowing. 
It  c(Hild  not  lia\e  been  discovered  by  iiis])ection  since 
it  was  inside  the  wheel-lit.  There  is  rea.son  to  believe, 
however,  that  such  progressive  axle  fractures  often  de- 
velop (piite  slowly. 

It  seems  to  be  an  inevitable  conclusion  from  this  axle 
fracture  and  similar  axle  fractures  which  are  on  record 
that  a  car  axle  is  subject  to  instantaneous  stresses  from 
impact  amounting  to  several  times  the  static  load.  In 
the  ])re.sent  case,  if  avc  assnnie  the  elastic  limit  of  the 
metal  in  the  a\le  to  have  been  one-half  the  ultimate 
strength,  or  over  ;).").()0i)  lb.,  then  there  must  have  been  a 
inaximuin  liber  stress  imposed  on  the  axle  at  some  time 
urrr  iiliic  liiiir^  tluit  due  to  the  maximnni  static  load. 
Such  excessive  stresses  doubtless  occur  very  rarely;  per- 
haps, for  example,  when  a  wheel  passes  over  a  very  bad 
crossing.  I'lider  such  re|)eate(l  stresses,  even  tluiugh  they 
occur  at  long  intervals,  it  is  probable  that  the  metal  finally 
begins  to  separate  and  a  line  crack  forms  at  the  surface. 
The  effective  strength  of  the  axle  is.  of  course,  reduced  in 
])roportioii  to  the  dejnh  of  the  crack,  and  the  deeper  the 
crack  extends  the  greater  the  ainonnl  of  l>reakage  effected 
at  each  jiassage  over  a  rough  crossing  or  bad  frog  or  rail 
joint,   if  we  assume  that   this   is  what  does  the  mischief. 

As  to  the  reason  why  the  crack  in  the  axle  started 
at  the  particular  place  it  did.  the  only  thing  which  Mr. 
Howard  could  find  to  account  for  this  was  a  ])eculiar  cir- 
cumferential scoi'ing  on  the  surface  of  the  axle  which,  it  is 
conjectured,  may  have  been  due  to  the  action  of  the  wheel 
itself  when  forced  onto  the  axle  by  the  hydraulic  press 
with  the  face  of  the  wheel  not  (piite  square  with  the  line 
(d"  the  axle.  We  particularly  commend  this  report  to  the 
committee  now  engaged  in  investigating  the  stresses  in 
railway  track.  If  the  above  analysis  is  correct  and  service 
( onditions  set  up  maximum  fiber  stresses  in  railway  axles 
which  at  certain  times  reach  eight  times  the  static  stre.ss 
due  to  the  load  carried,  the  conclusion  seems  inevitable 
that  abnormal  stresses  equally  great  may  at  times  occur 
on  the  surface  of  the  rail,  so  that  a  normal  wheel  load  of 
30,000  lb.  may  at  times  reach  as  much  as  160,000  lb.  If 
this  is  a  fact,  it  is  small  wonder  that  rails  break  occasion- 
ally; the  wonder  is  that  thev  do  not  break  oftener. 
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Eia^airaeeraEa^  Fr©f©ssa©sa? 

Sir — Within  tlie  past  tew  years  there  has  been  notice- 
able a  general  dissatisfaction  among  engineers  with  tlieir 
position  in  the  sun,  to  adopt  a  present-day  trite  expression. 
Attendant  upon  such  dissatisfaction  is  naturally  the 
question  of  inadequate  remuneration. 

I  l)elieve  one  reason  why  engineering  is  not  on  a  par 
with  the  other  professions  is  because  only  a  small  propor- 
tion of  engineers  are  actually  professional  men.  The 
great  body  of  engineers,  so  called,  are  on  a  par  with  the 
artisans,  and  there  is  small  distinction  between  the  or- 
dinary draftsman  or  field  num  and  the  mason  and  me- 
chanic. This  is  forcibly  brought  home  by  the  fact  that 
the  wages  paid  to  each  are  practically  the  same. 

Engineering  is  unquestional)l\  the  greatest  of  all  pro- 
fessions, for  it  is  the  one  purely  constructive  profession 
and  hence  of  greatest  benefit  to  society.  It  is  apparent, 
then,  that  were  there  only  engineers  in  the  correct  pro- 
fessional sense,  they  would  be  leaders  in  every  branch  of 
the  body  politic.  Yet  because  of  this  heterogeneous  col- 
lection of  various  types  of  engineers  its  distinctive  pro- 
fessional bearing  is  submerged  and  consequent  upon  this 
is  the  loss  of  the  world's  leadership. 

Requiring  state  licenses  for  engineers  is  a  futile  rem- 
edy. The  public  is  commencing  to  realize  that  we  cannot 
create  or  change  economic  laws  by  act  of  legislature. 
WTiat  we  ought  to  do  is  to  impress  upon  those  about  to 
study  engineering  the  qualifications  requisite  for  its 
proper  pursuit,  so  that  they  may  ascertain  to  what  extent 
they  are  capable  of  acquiring  these  (lualifications. 

That  the  professional  schools  can  make  engineers  is 
ai)surd.  That  they  do  turn  out  thousands  with  what  we 
may  term  an  engineering  finish  is  true. 

If  you  will,  let  us  establish  industrial  schools  for  teach- 
ing the  hand-maiden  arts  in  connection  with  professional 
engineering,  but  let  us  not  confound  these  schools  with  the 
real  engineering  schools.  It  is  in  attempting  to  combine 
the  two  without  distinguishing  their  relative  importance 
that  the  j)resent-dav  conditions  of  engineering  have  arisen. 

G.  P.   C.  E. 

\ew  York,  Keb.  27,  li)!."). 

I  Mark  Twain,  in  "Captain  Stormfield's  Visit  to 
Heaven,"  described  the  high  honor  paid  in  heaven  on 
the  arrival  of  the  greatest  poet  who  ever  lived  on  earth. 
He  proved  to  l)e  a  |)oor  .Hhoemaker  from  a  village  in  the 
Tennessee  mountains,  who  had  never  actually  written 
any  [)oetry,  but  who  had  the  aijility  to  have  written  liner 
stanzas  than  Shakespeare  or  Goethe  or  Homer,  if  only 
he  had  had  the  o|)portunity. 

Admittedly,  as  our  corres|)ondent  says,  most  engineers 
are  chiefly  engaged  in  the  routine  work  of  measuring  and 
(OMi|Miting,  and  a  few  only  arc  re(|nired  to  do  the  work 
'>r  original  [)lanning  and  the  executive  work  of  directing, 
r.iit  it  is  altogetiier  likely  that  not  a  lew  of  these  routine 
woikiTs  have  the  inherent  ai)ilitv  to  do  successfullv  what 


iitmiuiiiiiiiiiiiiiiiiiinuniiiiiiiiiiiiiiiiiiiiiiiiiiiiuiuiinuuiiiiiiiiiiiiniiiiniiiuiiiiiiiiuiinniiiiiiniijm 

our  correspondent  terms  the  higher  professional  tasks, 
provided  they  had  the  opportunity  to  prove  their  abilit}'. 
It  is  doubtless  the  feeling  that  some  state  system  of  ex- 
aminations would  enable  men  to  demonstrate  their 
ability  that  leads  many  engineers  to  favor  them.  The 
personal  qualifications  determining  high  professional 
success,  however,  are  not  determinable  by  any  system  of 
examinations. — Editor.] 

.    s>: 
lE^peipaBnaeiats  oia  "WiEa^  Pressure 

Sir — Apropos  of  ilr.  Fleming's  interesting  articles  in 
ExGixEKRiXG  Xews  on  stresses  due  to  wind  loads,  may 
I  call  the  attention  of  your  readere  to  G.  EitfeFs  book, 
"La  Resistance  de  L'Air:  Examen  des  formules  et  des 
experiences."  It  is  a  review  of  the  work  of  70  or  80 
well  known  experimenters.  The  book  gives  many  of  the 
data  on  which  each  authority  lias  based  his  approximate 
formula,  together  with  descriptions  of  apparatus  and 
discussion  of  the  advantages  and  the  disadvantages  of 
the  different  types.  Discrepancies  in  the  formulas  are 
due  to  neglect  of  factors  that  are  important.  Among 
the  topics  discussed  are  the  effects  on  the  intensity  of 
wind  pressure  of  size  and  shape  of  plane  surfaces,  angle 
of  incidence,  curvature  of  the  surface,  and  atmospheric 
density ;  and  the  distril)ution  of  pressure  over  a  plane 
surface.  At  the  end  Eiffel  gives  a  few  of  his  own  ex- 
periments. The  book  is  fairly  comprehensive  and  a  well 
condensed  statement  of  infonnation  necessary  for  one 
who  is  to  form  more  than  a  random  judgment  on  wind 
loads. 

A  later  book.  "La  Resistance  de  L'Air  et  Aviation," 
of  which  there  is  now  an  English  edition,  gives  the  results 
of  Eiffel's  own  experiments  and  is  of  interest  more  espe- 
cially to  designers  of  aeroplanes. 

EuxEST  L.  Robinson. 

New  York,  Mar.  1,  1!)15. 


Tlhie  AiTclhiatectts''  ILaceiase  Lawr 
linx  EHIaimoas 

Sir — The  article  in  your  issue  of  Feb.  2.')  by  an  Illi- 
nois Engineer,  upon  •"The  Effect  of  Architects'  License 
Laws  upon  Engineers,"  would  have  been  worthy  of  more 
serious  thought  had  the  author  correctly  stated  the  facts, 
which,  as  to  Illinois  at  least,  he  could  have  readily  si^ 
cured  by  examining  the  records  of  the  State  Hoard  of 
Examiners  of  Architects.  These  records  siiow  conclu- 
sively that  nu)re  applicants  for  architects'  lii'enses  fail  on 
the  strictly  engineering  i)roblems  than  upon  draftsman- 
ship. It  is  further  a  matter  of  record  that  no  comitetent 
structural  engineer  has  ever  failed  to  pass  the  test  of 
the   written   examinations   conduited   by   this   Hoard. 

.\  careful  inquiry  into  the  motives  prompting  the  spon- 
sors of  the  proposed  liiense  law  (ov  engineers  in  Illinois 
will  disclose  some  interesting  facts: 
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1.  'riic  rmiimiiil  s|)(iii8i)rs  mid  |ii'iiii'i|)til  liackfiK  of  lln' 
proposfil  Inw  an-  not  profcssiomil  cni^iiu'i'iK,  hut  rcpn-- 
sfiitiilivcs  of  I'onlraitiiijr  liriiiH  who  maki-  a  practice  of 
tiirnishiiijr  so  i-allftl  "fn-c  phiiis"  for  hiiihlinj;rt  to  clients 
ulio  niav  he  induced  to  puicluise  their  special  iMiihlinj; 
proilucts.  Iicccnlly  a  nunilier  of  this  fiaternilv  Inive  heen 
anestetl  and  lined  in  the  Illinois  courts  Uw  pracliciM;,' 
iirdiitecture  without  a  license,  and  there'  are  ninnv  other 
similar  eases  not  disposed  of  l)y  Ihe  courts. 

These'  lirnis  ohjecl  to  having'  their  work  done  under  (he 
•.ii|)ervision  of  competent  architects,  and  naturally  are 
most  hearty  supporters  of  the  proposed  license  law  for 
enjjineers.  width,  if  il  hecomcs  a  law.  will  ;,'ive  them  the 
leiral  rijiht  to  practice  architecture  witimut  the  necessity 
of  passinj;  a  technical  examination. 

"i.  '['here  is  a  second  ^rouji  of  men  who  favor  the  law, 
who  are  now  employed  as  draff snu>n  in  ollices  making  a 
spiH'ialty  of  detailing  structural  steid.  etc.  'I'hese  men 
believe  that  if  they  lan  secure  the  rifjht  to  contract  to 
furnish  professional  architectural  service,  they  will  he 
able  to  better  their  own  financial  condition.  'Pliey  lic- 
liove  that  it  would  he  hopeless  for  iluni  to  attempt  to 
pa.ss  the  examination  conducted  by  the  State  Board  of 
Kxaminers  of  Architects,  and  lieiue  as  a  body  are  for  the 
proposed  law. 

;?.  .\  third  class  wisli  to  liave  liic  profession  of  struc- 
tural engineering  licensed  in  order  that  they  may  be- 
come mendiers  of  estal)lislu'd  architectural  lirms. 

4.  There  is  yet  a  fourth  class  of  engineers  who  be- 
lieve that  engineers  should  have  the  legal  right  to  design 
strictly  engineering  structures,  and  this  right  is  conceded 
by  the  architectural  ])rofession.  Perhaps,  unfortunately, 
the  defining  of  a  building,  by  the  Architects'  License 
Law,  is  so  broad  as  to  cover  all  classes  of  building  struc- 
tures, and  the  architects  are  in  favor  of  having  their 
law  amended  so  as  to  give  to  the  structural  engineer  the 
legal  right  to  design  and  supervise  the  construction  of 
strictly  engineering  l)uiidings.  They  define  such  a  build- 
ing as  one  not  involving  housing  conditions.  This  would 
give  the  licensed  structural  engineer  the  right  to  handle 
all  work  in  connection  with  warehouses,  power  houses, 
buildings  in  connection  with  water-works  plants,  coal 
tipples  and  similar  buildings  qr  structures. 

However,  the  proposed  bill  will  probably  encounter 
serious  opposition  from  many  sources.  Its  sponsors  will 
be  called  upon  to  show  to  the  Legislature  that  there  is 
a  public  need  for  such  a  law.  They  must  show  that 
buildings  designed  by  the  architects  of  Illinois  are  un- 
safe and  unsanitary,  and  that  the  state  must  as  a  police 
measure  enact  their  ])roi)osed  bill  as  a  matter  of  public 
safety. 

Should  the  proposed  bill  become  a  law  it  will  repeal 
absolutely  the  existing  Architects"  License  Law.  and  the 
profession  of  architecture  will  no  longer  legally  exist  in 
Illinois.  Every  architect,  if  he  wishes  to  continue  in 
practice,  must  take  out  a  structural  engineer's  license, 
and  practice  as  a  structural  engineer,  and  having  in 
mind  the  fact  that  the  enactment  of  the  Architects'  Li- 
cense Law  in  1897  legally  qualified  several  hundred  in- 
competent men  to  practice,  what  may  be  expected  to 
follow  the  passage  of  the  proposed  engineers'  bill  ? 

There  are  today  at  least  800  licensed  architects  in 
Illinois,  four-fifths  of  whom  are  earning  but  a  mere 
livelihood.  The  enactment  of  the  proi)o.sed  law  will  at 
once  at  least  double  the  number  of  those  who  can  legally 


practice  architeclnic,  or  as  il  will  llnii  lie.  aichilccture 
under  Ihe  legal  guise  of  strucliiral  eiigiiiceriiig.  Who 
can  foresee  the  result  of  thus  doubling  Ihe  competition 
in  a  slate  where  there  does  not  exist  suHicicnt  work  fr)r 
those  at  present  practicing  the  piofession  of  designing 
huililings !'  1 1  will  re(piirc  20  years  to  weed  out  the 
inccimpelent  ciiginei'rs  who  would  cpialify  umhir  tin;  ex- 
isting law,  just  as  il  has  i-eipiired  IH  years  lo  wi-ed  out 
the   incompetent  archileel^   who  qualified    in    \H'.>',. 

These-  facts  shoidil  he  most  seriously  considered  by 
the  engineers  who  favor  ihc  hill,  and  particularly  by 
those  eiigiiu'crs  who  have  a  standing  as  [trofcHsional  men. 
There  are  today  in  the  entire  State  of  Illinois  less  than 
10  men  who  can  properly  b(!  classified  ns  pi<»rcs.si()ii;il 
struct  lira  I   engineers. 

I'erliajis  ihe  !)est  soluti<in  of  the  entire  pmlilcni  uill 
he  to  let  those  who  wish  In  practice  archifccl  lire  i|u;iliry 
as  architects,  and  thus  secure  the  legal  jirotection  of  tln' 
law  that  has  stood  tlie  test  of  time  and  been  j)ronounced 
good  law  by  the  Supreme  Court  of  the  State  of  Illinois. 

WiosTKUN    Enoi \ i;i;i{. 

Chicago,    Mar.    1,    lIM.j. 

[It  may  be  of  some  interest  to  note  in  connection  with 
the  above  report  of  the  Illinois  situation  that  the 
architects'  registration  act  which  has  been  introduced 
in  the  New  York  Legislature  at  the  present  ses- 
sion contains  nothing  relating  to  the  construction  of 
buildings.  It  simply  requires  that  any  person  desiring 
to  call  himself  an  architect  must  pass  an  examination 
and  obtain  a  certificate.  An  engineer  or  carpenter  or 
plumber  or  anyone  else  is  free  to  design  and  construct 
buildings  so  long  as  they  do  not  assmne  the  title  of 
architect. — Editoh.  | 


A  consulting  engineer  of  long  experience  informs  us  that 
the  majority  of  young  engineers  whj  apply  to  him  for  posi- 
tions do  not  inclose  stamps  for  replies.  He  believes  that  it 
would  be  for  the  interest  of  engineers  seeking  positions  to 
inclose  stamps,  and  states  that  where  this  is  not  done  he 
does  not  acknowledge  the  inquiry.  Although  we  agree  that 
as  a  rule  a  stamp  might  well  be  sent  with  such  inquiries,  they 
might  readily  be  worded  so  no  reply  is  either  requested  or 
required,  in  case  no  vacancy  exists.  This  would  be  more  con- 
siderate than  to  inclose  a  stamped  and  addressed  envelop, 
thus  making  most  recipients  feel  that  they  ought  to  reply, 
when  all  they  can  say  is  that  they  have  no  position  to  offer. 
If  a  specific  or  implied  request  for  a  reply  is  made,  then  both 
courtesy  and  self-interest  demand  the  inclosure  of  a  stamp. 

m 

Ho«v  Broad^Tay  Subnay  Construction  Looked  to  the  engi- 
neers of  1S66  is  given  in  an  interesting  interview  of  Alfred 
W.  Craven,  Chief  Engineer  of  the  Croton  Aqueduct,  uncle  of 
Alfred  Craven,  the  present  Chief  Engineer  of  the  Public 
Service  Commission,  which  is  building  the  new  subways  for 
the  City  of  New  York.  Mr.  Craven,  senior,  is  quoted  by  the 
"American  Journal  of  Mining."  Apr.  7,  1866,  as  remarking 
"that  the  proposed  underground  railway  beneath  Broadway 
would  cut  the  main  artery  of  the  water-supply  system;  that 
during  its  construction  the  water  must  pass  through  side 
l)ipes.  which  would  not  supply  the  wants  of  the  inhabitants: 
that  no  water  would  be  available  for  extinguishing  fires; 
that  factories  must  be  stopped,  and  the  damages  accruing 
as  the  result  would  be  enormous,  say  not  less  $100,000,000. 
He  said  that  any  tunnel  excavation  by  blasting,  even  at  a 
depth  of  10  or  1.5  ft.  under  the  water  pipes,  would  injure  the 
joints  of  the  pipes  by  concussion."  If  Mr.  Craven,  who  died 
in  1879,  had  lived  to  the  present  day,  he  would  have  seen  how 
his  own  nephew  was  building  the  Broadway  underground 
railway  not  only  without  injury  to  the  precious  water  pipes, 
but  without  the  least  interference  with  street  traffic. 
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CoE^siaims  ©If  SIK©  EdlisoEa 

BuaaUdlaia^s 

By  F.  E.  McMillax* 

In  view  of  the  wide  interest  tliat  lias  been  annised  by 
tlie  recent  fire  in  tlie  Edison  buildin,irs.  the  aeiompanying 
( urves  may  be  of  interest  to  tlie  ])rofession.  Tliese 
curves,   taken   from  a   forthcomini;    l)ulK'tiii   of  the    Ciii- 
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Fui.    1.      CoxtuKTE   Deform.\i  IONS   OK    ()x8-Ft.    Kkin- 

FOKCED-CoXf'RETK    SlAB    INDKI!    CoNTIMKI)   LoaI) 

versity  of  .Minnesota  on  ••Slirinkai.'i'  and  Time  Effects  in 
Tieinforced  Concrete."  sliow  the  effect  of  time  on  con- 
crete deformations,  whicli.  it  will  be  seen,  may  liave 
liad  mucli  to  do  with  the  failure  of  tliose  columns  without 
lateral  reinforcement. 

The  writer  believes  with  .Mr.  Sewell,  as  .stated  in  his 
letter  in  Engineering  New.s,  Jan.  7,  191.5,  p.  30,  that 
the  concrete  may  have  spalled  .somewhat  before  the  licat 
Ma>  sutlicient  to  expand  the  steel  appreciably.  But  he 
does  not  concur  in  the  .statements  that  the  buckling  of 
the  steel  wa.s  an  effect  and  not  a  cause.  For  it  will  be 
seen  from  the  data  here  ])resentcd  and  the  discussion 
that  follows  that  the  column  verticals  must  liave  been 
under  a  .stress  approacliiu'r  tlie  ela.stic  limit  at  the  time 
the  fire  broke  out,  and  that  but  a  very  sli_sjht  expansion, 
if  any,  was  required  for  tlie.se  to  kick  (mt,  with  the  de- 
structive effects  noted.  Indeed,  with  the  cracks  alon;: 
the  line  of  the  steel,  (levelo|)ed  by  even  a  slifjhtcr  heal 
than  Mr.  Sewell  sii<,'jfests,  the  high  stress  alone  wnulil 
ai-count  for  the  kicking  out  of  the  already  weakened  coii- 
(  rete. 

If  thi.s  e.xi)lanation  is  accepted,  it  would  seem  that 
the  les.Hon  to  i)e  learned  is  even  more  important  than 
simply   the   necessity    for  ellicieut   lateral    reinforcenu-nt. 

That  such  high  stresses  may  exist  will  be  seen  from 
ji  consideration  of  the  curvi-s  in  Eigs.  1  and  'I.  These 
represent  the  results  of  measurements  made  on  a  ;>-in. 
slab  (ixH  ft.  in  plan  and  supported  on  I'our  sides.  The 
photogra|)li  in  Eig.  '.S  gives  a  general  view  showing  the 
supports,  the  slab  and  the  loading  material.  This  slab 
was  designed  for  a  live  load  of  100  lb.  per  .s(|.ft.,  on  the 
nnlinary  aHsnmptions  of  a  rectangular  panel  reinforce<l 
both  ways,  with  "t'l'/i  of  tiie  loail  assumed  to  go  to  the 
short  span.      It  wa-  cuicd   in   a   \Miini   ronm   lor  SO  davs 


under  a  covering  of  sand  that  was  kept  continually  moist. 
Tests  of  8xl6-in.  cylinders  cured  under  the  same  condi- 
tions showed  a  compressive  strength  of  IS'^o  lb.  per  sq.in. 
and  a  moduhus  of  elasticity  of  2,500,000  at  the  age  of 
72  days.  Transverse  specimen.';  similarly  cured  showed 
a  modulus  of  rupture  of  380  lb.  jier  sq.in.  at  71  dav.s. 

The  slab  was  cleaned  off'  and  dried  out  for  a  few 
days  before  the  measurements  ami  loading  operations 
were  l)egun.  These  latter  ((insi,-;ted  in  the  application  of 
a  load  of  50  lb.  per  sq.ft..  an  in(  rea.se  to  100  at  three 
days,  the  whole  removed  after  clev  .1  days  and  reapplied 
twelve  days  later.  From  this  time  it  lias  been  contin- 
uously in  jilace  for  more  than  ten  numths.  These  load 
clianges  can  be  traced  on  tlie  curves  by  the  sharp  breaks 
to  lie  seen  during  this  ])eriod. 

The  two  upper  curves  of  Fig.  1  represent  the  defin-- 
matioiis  in  the  top  fiber  of  the  concrete  at  the  center 
of  the  slab,  measured  by  Berry  e.xtensometers  over  8- 
iii.  ,;,age  lines  est^iblished  in  both  transverse  and  longi- 
tudinal directions.  The  lc»wer  curve  represents  the 
shrinkage  in  the  concrete  as  obtained  from  extensonieter 
measurements  on  the  top  of  the  slab  at  the  edges  where 
there   was  no   load   deformation. 

The  significance  of  tlie.se  total  deformation  curves  lies 
in  the  large  increase  that  occurs  with  time,  and  in  the 
I  act  that  the  shrinkage  alone  does  not  account  for  this 
increase.  By  noting  the  shar]>  breaks  in  tlie  curve  on  the 
14th  and  2()tli  days,  slio-.viiig  the  effect  of  release  and 
re-ai)i)lication  of  the  load,  it  will  be  seen  that  the  trans- 
^erse  deformation  resulting  from  the.se  load  changes  is 
only  0.0006  in.  ])er  N-in.  length,  corresponding  to  a  con- 
crete stress  of  about  'l^W  lb.  jht  s(|.iu.  The  total  trans- 
Time     in     Days 
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Fig.  2.    Sieki,  SritK.NS  and  Smkink.vgk  o\  iIxS-Kt.  Si.  mi 
r\i)Ki{   Continued  Load 

\(T>.e  deforinatiou  at  the  end  of  :'>  10  days  is  O.OiOl  in. 
pi'i-  8-in.  h'Ugth,  or  17  times  that  produced  by  the  appli- 
cation of  the  load  alone,  an  increa.se  of  1()00%  iu  about 
one  year.  Subtracting  from  the  total  the  load  etfect 
of  O.OOOli  and  the  .shrinkage  of  0.0072  there  still  remains 
a  derorniati(Ui  of  0.002()  inches  per  8-in.  length  which 
is  due  to  the  yielding  of  the  contTete  with   time. 

In  some  other  tests  which  will  form  a  part  of  the 
piiblicaticui  referred  to.  it  was  I'ound  that  this  last  ele- 
ment was  nearly  ecpial  lo  the  other  two  conibiiied.  That 
this  was   not    tiiic  of   Ibis  slab   i>  accounted    for   b\    llie 
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low  unit  slivs.-i  ill  tlic  nmcrfic,  fur  iiltlum^'li  llic  time 
jicliliii);  iiK'iviist's  soiiiiAvlial  with  mi  iiiciciisc  ui  unit 
-tirss  (as  laii  lu'  sci-ii  Iniiii  a  »<im|iaiis(iii  of  tlic  traiin- 
M-rsi>  aiul  l()ii;.>itiiiliiial  tiiiM-s),  i<\rii  with  llx'  Haiiic  iiiiilli- 
|ili>  as  exists  luMv.  a  unit  stivss  nl'  CiHi  Ih.  |),.|-  M|.iii.  wmihl 
havi"  iiiiMi'asod  llic  time  yield  to  three  times  O.OO^ll.  nr 
'(M):S  in.  |ier  S-in.  lenulli.  Heme  it  will  he  .seen  liial 
!iese  lar;;e  deformalions  line  to  .-.liiinkajie  ami  time  yield- 
iii;  wiuihl  pnitlme  in  the  \erlieal  steel  of  a  ennen-te 
iohiinn  ahnorinnlly   hiu'li   foniincssion   stre.sses.     Sii|»pii>^- 
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injr  a  (ondititiii  of  e\('ii  siu  li  low    unit  stress  as  exists  in 

t'lis  slali  the  total   ilei'diinntinii    repivsents  a  steel   stress 

:>!t.000   111.   per   s(|.iii.   wliicli    niif,'lit  easily,  occur   in   a 

'lumn  of  similar  materials.      While  it  may  he  a  niattci- 

]>ure   speculation    it   does   seem    proiiahle    that    coiidi- 

iions  nearly  as  se\i're  as   this   may   liaxc  existed    in    the 

columns  of  the  ICdisoii  huildin<;s. 

The  prohahility  of  such  stresses  e.xistinji  in  coiiiprcs- 
-lon  mend>ors  will  he  still  more  a))])iirent  from  a  study 
of  the  curves  in  Fig.  2.  The  two  upper  curves  of  tlii> 
figure  represent  the  total  strcs,ses  existing  in  the  tcn- 
si(m  rods  of  this  slah,  ohtained  from  extcnsometer  nieas- 
uremeiits  made  directly  on  the  rods.  It  will  be  noted 
that  exce])t  for  a  few  days  after  the  first  a]iplicatioii  of 
the  load  these  stres.ses  are  compressions  throughout  the 
I  ntire  period  of  the  test.  The  lower  curve  of  this  figure 
i-^  the  same  .shrinkage  curve  as  shown  on  Fig.  1,  obtained 
Irom  measurements  at  the  to]>  of  the  .slab,  hut  for  con- 
\enieiice  of  comparixm  jilotted.  in  Fig.  2,  to  a  scale  of 
steel  stre.sses.  It  will  lie  seen  that  this  .shrinkage  at 
the  end  of  a  year  is  equivalent  to  a  total  stress  of  28,000 
U).  per  s<j.in. 

The  very  remarkahlc  fact  that  the  princijial  tensile 
reinforcement  showcil  a  compression  of  4000  lb.  per 
.-([.in.  after  the  loail  had  been  in  jilace  three  nionth.s  and 
2500  lb.  at  the  end  of  eleven  months,  and  the  secondary 
reinforcement  a  compression  of  12.000  lb.  at  the  end 
of  eleven  months,  seems  to  clearly  indicate  that  danger- 
ou.sly  high  compressive  steel  stresses  may  be  expected  in 
niemliers  where  load  and  shrinkage  are  acting  in  the 
.same  direction.  A\hile  the  writer  believes  with  most  of 
those  commenting  on  the  failure  of  the  Edison  columns 
that  proper  lateral  ties  would  have  .saved  many  of  these 
<-olumns,  lie  does  not  believe  that  the  problem  of  the 
reinforced  column  will  be  solved  bv  this  conclusion. 


Hydratedl    ILivne   in    Road 
(Coin^crete 

The  State  |{oad^  ('ommission  of  Maryland,  inidcr  tin 
supervision  of  11.  (i.  Shirley,  (,'hief  I'liigiiieer,  i.'^  making 
home  interesting  experimeiilH  on  the  eirect  of  about  lO'X 
of  hydrateil  lime  mixed  with  the  port  land  cement  used  for 
concrete  higbwiiy  pavements.  The  (irst  experiment  was 
made  III  the  viimmer  of  l!)i;(  on  a  state  road  in  Wicomico 
('oiiiit\.  Till'  proportions  of  hydratcd  lime  to  cenuMit,  hy 
weight,  varied  from  10%  to  1  1%. 

The  most  noticeable  effect  of  Ibc  hydialed  lime  on  (he 
wet  mixture  was  increased  plasticity.  The  ease  with  which 
the  wet  concrete  slipped  from  the  chute  showed  thi>. 
Willi  a  plain  1:2:1  inixtun.'  without  the  lime,  there  was 
a    leiidciiey    for  the  concrete   to   stick    to   the  sides  (d'   the 

(  llllle. 

Ill  reporting  on  llic  condition  of  the  road  in  .Vugust. 
mil,  W.  F.  ("hihU.  .Ii.,  Ife>ident  Engineer,  stated  tliat 
the  sections  in  wiiiili  tlie  lime  was  used  were  ap|)arently 
more  homogeneous  and  dense.  This  eoiiditioii  wa>  so  dis- 
reiiiilile  that  he  could  I'liadily  pick  out  the  section-  in 
\\liieh  the  lime  was  used  hy  observing  the  dill'erence  in  the 
liiiish  of  the  road  surface.  There  was  an  ai)parent  lack 
of  hiilfificr  and  a  uniform  wearing  of  the  surface.  Tlieic 
were  no  signs  of  checks,  or  of  transverse  or  longitudinal 
cracks.  On  adjacent  sec'tion.s,  wdiere  lime  was  not  used, 
there  were  transver.se  cracks.  Apparently  the  hydratcd 
iiiiie  had  a  tendency  to  reduce  the  effect  of  tej'iperatttre 
changes,  and  thei-ehy  to  ])re\('nt  cracking. 

In  a  report  on  a  road  hiiilt  at  Accident  in  the  fall  of 
l!>l  I.  L.  T.  Downey,  Kesidciit  Engineer,  stated  that  it 
was  round  hy  e\|)eriment  that  with  a  medium  wet  mixture 
>niall  clacks  ajijicared  in  the  pavement,  hut  in  a  wetter 
mixtui-e  this  was  not  noticeable.  lie  attributed  the.se 
(  racks  to  the  stone  absorbing  moisture.  The  aildition  of 
\i)[(  hy  weight  of  hydrated  lime  to  the  poitland  cement 
seemed  to  give  density  to  the  mixture;  the  men  on  the 
striki!  board  observed  that  it  was  harder  to  pull  the  board 
when  lime  was  u.sed.  The  lime  gave  the  mixture  a  richer 
ap))earance  and  it  apparently  retarded  the  setting  some- 
what. By  Dec.  8,  1911,  cracks  other  than  joints  .seemed 
to  be  fewer  on  sections  where  the  lime  was  used  than  on 
other  sections  of  the  road. 

Similar  experiments  have  been  made  hy  the  VL  S. 
Office  of  Public  Roads  and  by  the  U.  S.  Bureau  of  Stand- 
ards upon  the  effect  of  hydrated  lime  in  cement  mortars. 
.V  note  in  Exgineei!ING  News  of  Xov.  26,  1914,  p.  l()8(i. 
gives  the  conclusions  of  Henry  S.  Spackman,  of  Philadel- 
])hia,  on  the  effect  of  hydrated  lime  on  volume  change 
and  strength  of  portland-cetnent  mortars  and  concrete, 
and  an  editorial  in  the  .same  issue  connnents  on  the  a|)- 
lilication  of  hvdrated  lime  in  concrete  road  work. 


\ii  Iiijiiiirtion  to  RcMtrnin  the  Opcrntion  <il  the  S.-iiiil  auil 
(;ravol  rinnt  of  the  Wellesley  fJravel  C^o.,  Boston,  Mass.,  lias 
been  refu.^ed  and  a  suit  for  damaKes  dismisse<l  by  Justice 
Wait,  of  the  Massachusetts  Superior  Court.  The  plaintiff  was 
;ui  adjoining  property  owner,  who  contended  that  the  plant 
constituted  a  nuisance.  The  justice  held  that  the  district  in 
which  the  plant  was  located  had  not  yet  reached  a  stage  in 
which  its  use  for  residential  purposes  could  be  considered 
exclusive,  th.nt  the  pvavel  there  was  of  a  particularly  Kood 
quality,  and  that  the  development  of  the  travel  deposit  could 
be  reasonably  anticipated.  As  approved  methods  were  used  for 
stripping,  excavating,  sorting  and  handling  the  product,  and 
as  no  unusual  or  unreasonable  machinery  was  used,  there 
was  no  cause  for  action,  except  that  the  plaintiff,  who  was  a 
wom:in.  wms  a  person   of  peculiarly  nervous  constitution 
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Tlhe  Hew  Siiaoss  Fotunp^WIh©©! 


A  motor  vehicle  capable  of  carrying  a  10-ton  load  with 
60%  of  the  weight  carried  on  large  steel-tired  wheels 
has  just  been  put  on  the  market  by  the  Knox  Motors  Co., 
of  Springfield,  ^lass.  For  several  years  this  company  has 
been  manufacturing  a  three-wheel  tractor  in  which  the 
Irout  end  of  an  ordinary  heavy  truck  was  carried  on  a 
platform   over   the    rear    drivinu-    wheels    of    the    tractor. 


an  ordinary  truck  about  40%  of  the  weight  of  the  trailer 
with  its  load  is  carried  by  the  driving  wheels  of  the  trac- 
tor and  60%  by  the  rear  wheels.  If  the  trailer  carries  a 
paying  load  of  20,000  lb.  and  its  weight  empty  is  4000  lb., 
the  total  weiglit  on  the  driving  wheels  of  the  tractor  would 
be  about  14,400  lb.,  and  about  the  same  weight  would  be 
carried  by  the  rear  wheels  of  the  trailer.  The  wheel- 
base  of  the  tractor  itself  is  IO814  in. 

The  front  wheels  have  36x4-in.  solid  tires,  and  the  driv- 
ing wheels  have  38x6-in.  solid  double  tires.     The  width 


Ficj.  1.    The  Xkw  Kxdx  Fouk-Whell  Tka 
Tox  Trailer  Truck 
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FiG.  2.    Interlockixg  Differential 
Lock   Mechaxism 


This  machine  has  now  been  redesigned  with  two  wheels 
in  front  instead  of  a  single  wheel  and  witli  a  number  of 
novel  features.  The  illustration  in  Fig.  1  shows  one  of 
the  tractors  just  furnished  to  the  Borden  Condensed  ililk 
Co.,  equipped  with  one  of  that  company's  heavy  trucks  as 
a  trailer,  with  a  capacity  of  IOI/2  tons  of  paying  load.  It 
will  be  understood,  however,  that  the  trailer  veliicle  may 
be  of  any  type  desired.  The  front  end  of  the  trailer  vehi- 
cle rests  on  a  turntable  over  the  rear  wheels  of  the  trac- 
tor. 

The  new  tractor,  fully  equip]ied  but  witliout  a  trailer, 
imposes  a  load  on  the  front  pair  of  tires  of  3750  lb.  and 
on  tlie  rear  tires  of  4700  11).  Wlien  the  trailer  is  attached 
there  is  no  increa.se  of  the  loa<l  on  tlie  front  tires,  but  witli 


of  the  face  of  each  section  of  the  driving-wheel  tires  is 
almut  41/^  in.,  or  IS  in.  for  the  two  wheels.  Thus  the 
total  weight  ini])osed  on  the  road  surface  by  the  driving- 
Mheel  tires  of  the  tractor  when  carrying  a  fully  loaded 
trailer  is  about  800  lb.  per  in.  of  width.  Notwithstanding 
the  length  of  the  whole  vehicle  when  the  trailer  is  at- 
tadied,  it  can  turn  in  very  crowded  quarters,  as  the  front 
wheels  are  so  designed  that  they  can  be  skewed  to  a  sharp 
angle,  and  the  center  plate  on  which  the  front  end  of  tlie 
trailer  rests  is  so  designed  that  the  tractor  can  swing 
to  a  sharp  angle  with  the  trailer  and  not  foul  anything. 
The  ingenious  arrangement  of  springs  by  which  the 
tractor  macliinery  and  the  driver  are  carried  easily  and 
siiioothlv  over  rouiili  roads  and  left  entirely  free  from  the 
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jiir  of  llu'  honvv  load  cairifil  on  llic  (niilir  ninl  llu"  driv- 
]U)i  wlurls  is  shown  in  Ki^;.  I.  As  llicrc  seen,  tin-  load 
on  tlif  trntcr  plate  wliiili  sii|i|iorls  tlic  fnint  cml  of  tlu! 
trailer  is  tarried  In  verv  stilf  and  heavy  s|»rin;;s  to  the 
dri\  injj-wheel  axle,  wiiile  llexihle  lantih-ver  s|irinj,'s  18 
in.  lonji.  entiri'ly  independent  of  the  heavy  sjirin^s  ahov»> 
referred  to,  support  the  rear  of  the  traeti)r  chassis  and 
lm\e  their  rear  ends  restini;  in  slideways  under  the  r»'ar 
Mxle.  Thus  the  ri'ar  axle  is  isolated  from  the  tractor 
.  Itassis,  an<l  while  it  is  maintained  in  line  hy  strut  rods  it 
I-  free  to  move  up  and  down,  e(Hially  or  >inc(|ually  as  to 
either  of  its  wheels,  without  motion  of  the  chassis.  This 
constniction  slimdd  not  only  mid  nniterially  to  the  com- 
fort of  the  driver,  hut  sluudd  he  of  advanta;:o  in  relievinjj 
the  engine  and  propellinu;  nuicliinery  from  the  jar  and 
\il)ration  inevitalile  when  a  very  heavy  load  is  carried  on 
I  freijrht  truck,  besides  relievin;,'  the  tractor  chassis  from 
twistiufj  stresses. 

A  very  interesliiiji-  I'ciilure  in  the  desiyn  of  the  proju-l- 
linjr  machinery  is  the  interlockinj^  diirerential  lock.  As 
e\ery  driver  of  a  motor  car  knows,  IIk;  dilfi-rential  <;ear 
throufjh  which  the  rear  axle  is  driven,  while  ahsolutely 
essential  to  enable  the  vciiicle  to  turn  corners,  is  a  very 
>eri(ms  drawback  to  the  elVective  traction  of  the  machine 
on  slippery  or  muddy  roads.  If  either  driving  vvlieel  slips, 
the  entire  jxiwer  is  transmitted  through  the  slip])ing 
wheel,  while  the  other  driving  wheel  remains  stationary 
just  at  the  time  when  its  etFectivc  traction  is  most  needed. 

Tin?  diirerential  lock  is  a  mechanism  by  which  the 
driver,  by  ]iressing  down  a  lever  in  the  floor  of  tlie  cab, 
(an  lock  the  difTerential  gears  so  that  the  two  driving 
wheels  are  compelled  to  tuni  together  as  if  the  rear  axle 
were  one  rigid  piece.  If,  however,  this  lock  were  thrown 
into  tile  gears  with  the  engine  running  and  one  driving 
wheel  slipping,  perhaps  at  high  speed,  breakage  of  the 
gears  would  be  inevitable.  In  order  to  prevent  this,  the 
mechanism  by  which  tlie  differential  gear  is  locked  is  con- 
nected with  sliding  bars  which  move  the  transmission 
gears  and  throw  the  transmission  into  neutral  position 
before  the  differential  lock  can  engage.  Of  course,  when 
the  transmission  gear  is  thrown  to  neutral,  the  slipping 
rear  driver  in  contact  with  the  road  instantly  stops.  The 
mechanism  by  which  this  result  is  effected  is  quite  sim- 
ilar in  its  general  design  to  the  familiar  mechanical  inter- 
locking api^aratus  for  railway  switches  and  signals.  Af- 
ter the  driver  has  locked  the  differential,  he  can  then  set 
the  speed-change  gear  to  any  position  he  desires. 

A  feature  of  truck  design  which  has  given  a  good  deal 
of  trouble  with  trucks  operated  in  hilly  country  is  the 
braking  system.  As  every  engineer  knows,  a  brake  is 
merely  a  mechanism  for  converting  the  inertia  of  a  moving 
vehicle  into  heat.  On  an  ordinary  touring  car  weighing 
1-jOO  to  4000  lb.  the  ordinary  type  of  brake,  consisting 
of  a  contracting  band  on  the  exterior  of  a  l)rake  drum  on 
the  rear  axle  with  an  expanding  band  on  the  inner  sur- 
face of  the  same  drum,  works  satisfactorily.  The  amount 
'if  heat  generated  by  the  brake  is  not  great  enough  to  cau.sc 
overheating  of  the  parts,  and  on  long  and  steep  hills  care- 
ful drivers  generally  use  the  engine  to  assist  in  retarding 
the  car.  When  a  heavily  loaded  truck  is  descending  a 
long  hill,  however,  the  number  of  foot-pounds  which  must 
1)6  converted  into  heat  between  the  top  of  the  hill  and  the 
i)ottom  becomes  so  great  that,  unless  sufficient  surface 
is  given  the  brakes  and  sufficient  provision  made  for  the 
dissipation  of  the  heat,  dilliculty  is  apt  to  be  experienced. 


The  service  brake  on  the  new  Knox  tractor  is  dcsigne<l, 
not  on  the  lini's  of  the  ordinary  pleasure-car  brakes,  but  on 
those  of  railway-car  braking  practice.  A  cast-steel  drum, 
II  in.  in  diaini'tt-r  and  l-in.  face,  is  sc(  nred  to  cadi  end 
of  the  jackshaft,  as  seen  in  Kig.  I.  .\  l"(.t  hvcr  in  the 
driver's  <ab  enables  him  to  bring  a  pair  of  (ii-l-ir<iii  linike 
shoes  in  contact  with  the  facr-s  of  this  drum.  Tiic  ilrivrr 
can  automatically  lock  this  hrak(f  lever  in  any  position  he 
desires.  'I'lii-  iniiiT  surface  of  the  drum  has  a  large  num- 
ber of  projecting  ribs  for  radiating  the  li(!at  develoix-d. 
The  cast-iron  brake  shoes  are  as  easily  removable!  and 
abinit  as  cheap  to  renew  as  the  brake  shoes  on  a  railway 
car.  As  the  jackshaft  turns  in  fixed  bearings  and  is  not 
variable  in  position  with  reference!  to  the  chassis,  as  is  the 
wheel  of  a  railway  cur,  the  brake  shoes  can  have  a  very 
close  adjustment,  so  that  very  small  motion  of  the  foot 
lever  is  re(jiiired  to  apjily  or  release  these  service  brakes. 

In  addition  to  tins  elfective  service  brake,  an  emergency 
brake,  operated  by  hydraulic  power,  is  applied  to  the  in- 
terior of  two  heavy  drums  20  in.  in  diameter  and  6%-in. 
face,  secured  to  the  rear  axle,  the  driving  sprocket  form- 
ing i)art  of  the  same  drum.  A  section  of  tlu!  hydraulic- 
brake  mechanism  is  shown  in  the  accompanying  cuts.  The 
hydraulic  pressure  is  transmitted  by  a  flexible  pipe  from 
the  pressure  pumj)  in  the  driver's  cab  to  the  brake-oijcrat- 
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ing  cylinder  on  the  rear  axle.  Thus  the  rear  axle  may 
move  as  it  pleases  with  reference  to  the  chassis  of  the  trac- 
tor without  affecting  in  any  way  the  adjustment  of  tlie 
brake. 

The  hydraulic  pump  applying  the  brakes  is  operated  by 
a  hand  lever  convenient  to  the  driver's  seat.  Three  or  four 
quick  strokes  of  the  pump  are  sufficient  to  bring  the  ex- 
panding brake  bands  in  contact  with  the  drums  on  the 
driving  axle.  The  ratio  of  the  hydraulic  pump  plunger 
and  of  the  brake-band  setting  plunger  is  10  to  1,  enabling 
the  driver  to  exert  an  enormous  braking  force  on  the 
driving  axle.  This  brake  pressure  is  maintained  until 
tlie  handle  of  tlie  hydraulic  pump  is  moved  forw'ard  to  the 
end  of  its  travel,  when  a  valve  is  released,  allowing  the 
liquid  to  flow  back  to  the  reservoir,  when  the  springs 
withdraw^  the  brake  shoes  from  contact. 

Another  interesting  departure  from  ordinary  motor- 
truck design  is  the  omission  of  the  governor  generally  ap- 
plied to  motor  trucks  to  limit  the  s))ecd  at  which  the  ve- 
hicle may  be  run.  Instead  of  applying  a  separate  gover- 
nor, the  designers  of  the  motor  used  on  the  tractor  have 
adopted  such  proportions  tliat  at  a  speed  of  1000  r.p.m.  the 
horsepower  of  the  motor  begins  to  ra])idly  fall  off,  in  what- 
ever gear  the  transmission  is  iiinning. 
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T'lie  gear  ratios  of  the  transmission  are  such  that  M'itli 
tiie  motor  running  at  1000  r.p.m.  and  the  transmission 
in  high  gear,  the  tractor  will  run  at  0.4  mi.  per  hr.  In 
intermediate  gear  the  speed  of  the  tractor  is  3.9  mi.  per 
lir.  In  low  gear  the  speed  of  the  tractor  is  1.6  mi.  per  hr. 
It  will  he  noted  in  Fig.  1  that  there  is  a  large  speed  re- 
duction hetween  the  jackshaft  and  the  rear  driving  axle. 
When  this  type  of  tractor  is  huilt  for  use  with  tire-de- 
partment vehicles,  larger  sprockets  are  u.sed  on  the  jack- 
shaft,  and  with  some  other  alterations  in  the  gearing  a 
maximum  speed  of  33  mi.  per  hr.  in  high  gear  can  be 
obtained. 

Another  interesting  and  important  mechanical  feature 
is  the  use  of  oil  under  pressure  for  lubrication.  Lubri- 
cating oil  is  forced  to  the  main  bearings  by  a  small  gear 
pump  which  delivers  the  oil  under  a  constant  pressiire  of 
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30  11).  per  s(|.in.  tliidiigh  liolo  drilli'd  iutu  tlic  center  of 
the  main  bearings.  Tliis  is  the  system  of  lul)rication 
now  in  use  on  the  l)earings  of  large  marine  naval  en- 
gines, wiiere  the  service  is  most  severe.  Exj)ericnce  has 
shown  that  under  these  conditions  a  constant  film  of  oil 
under  pressure  is  maintained  betwtvn  the  shaft  and  its 
bearings,  and  wear  is  practically  eliminated. 

The  truck  is  equipy)ed  with  an  electric  lighting  and 
starting  .system.  There  is  little  doubt  that  this  will  l)e 
considered  an  economic  necessity  in  future  motor-triuk 
design.  If  hand  cranking  must  he  used  to  .start  the  motor, 
drivers  will  inevitably  keep  the  engine  running  idle  when- 
ever tlie  truck  is  standing  rather  tlian  undergo  the  exertion 
of  cranking  it ;  this  idle  running  involves  a  constant  wa.ste 
of  fuel  and  keeps  the  engine  hot.  With  an  electric 
starter  the  driver  stops  the  engine  whenever  the  truck 
sto]).s,  knowing  tliat  lie  can  start  it  l)y  pressing  a  button. 

The  motor  of  tlie  tractor  has  four  r)xr)l/^-in.  cylin- 
(fcrs,  cast  in  |)airs  and  having  the  valves  placed  in  tlie 
iicads,  wiiicli  are  bolted  to  the  cylinders.  The  gasoline 
supply  is  contained  in  a  "io-gal.  reservoir  and  is  fed  by 
a  vacuum  .system  to  the  carburetor.  Four  gallons  addi- 
tional in  carried  as  an  antoinatic  reserve  supply. 

Finally,  it  may  l)e  noted  that  the  engine  has  been  spe- 
cially designed  witli  a  view  to  work  in  tlie  wet  and  muddy 
rcgion.s  whicli  the  contractor's  motor  truck  often  lias  to 
encounter.  The  carliuretr)r.  niagnetn,  generator  and  start- 
ing motor  are  all  |)la<c<l  high  u|>on  the  engine,  at  least 
.il  in.  above  the  ground  level,  so  that  in  <'ase  of  necessity 
tb(!  nnicbine  can  be  run  tbrougb  water  of  a  consi(lcral)le 
(lc|)tii  without  being  put  out  of  connnission. 

The      D<'|>nrtinrnt    of      I'libllo     \\opk«i,    of     lletiTlcy,     Miimm., 

Coi  iiifd  liittt  y»'iir  liy  a  fOiiHondiitloii  of  the  street,  .sower  iind 
writer  (l<'|ifirtiiii>ntH,  hiiH  lipeii  rnliir>fi>(l  by  combining  with  It 
lln-     ••nKlll'-TlllK     rl<'l">rltlicllt. 
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A  total  of  10.")  billion  gallons  of  water  was  supplied  by 
the  Philadelphia  water-works  in  1914,  or  an  average  of 
173  gal.  per  capita  per  day  for  an  estimated  population 
of  1,655,000.  The  per  capita  consumption  in  1913  was 
178  gal.  Botli  pitometcr  work  and  hou.se-to-house  in- 
spection were  continued  during  the  year, 
and  as  the  installation  of  meters  is   voluntary  "meters 

Less  than  10  jx'r  cent,  of  the  consumers  are  metered, 
are  not  installed  unless  the  consumer  expects  to  save 
money,  and  such  consumers  are  not  the  wasteful  users 
of  water."  The  meter  rate  is  only  4e.  per  1000  gal., 
and  that  for  water  wliich  is  l)oth  pumjied  and  filtered. 
It  is  suggested  that  the  rate  be  clianged  to  12c.  per  1000 
gal.  for  the  first  500.000  gal..  8c.  for  the  second  like 
amount,  and  4c.  for  all  consumption  over  1.000.000  gal. 

Service-pij)e  leaks  cannot  hv  controlled  because  ser- 
\ices  are  put  in  and  rt'paired  by  ))ic)perty  owners.  If 
the  Water  Bureau  bicates  a  service-pipe  leak  by  excavat- 
ing to  a  street  main  it  is  conqielled  to  refill  the  hole  and 
notify  the  owner  of  the  ser\ice.  The  latter  engages  a 
])luinber.  who  has  to  go  to  the  City  Hall  for  a  permit, 
then  re-excavate  to  the  leak,  repair  it.  report  to  the  City 
Hall  for  inspection,  and.  after  inspection,  refill  the  hole. 
An  ordinance  authorizing  the  Water  Bureau  to  make 
these  repairs  as  soon  as  service  leaks  were  discovered  was 
before  the  City  Council  in  January.  1915. 

The  total  revenue  of  the  Water  Bureau  for  1914  was 
$5,242,081.  The  total  expenditures  (not  including  cap- 
ital charges)  were  $2,380,749.  but  of  this  $553,995  went 
fur  new  construction,  thus  leaving  operation  and  main- 
tenance expen.-ies  of  $1,826,754. 

The  coal  used  for  pumping  has  decreased  in  amount 
from  201,168  terns  in  1912  to  179,736  tons  in  1912.  and 
in  cost  from  $616,601  to  $509,145.  The  cost  of  unload- 
ing and  reloading  coal  in  the  outside  .storage  yard  at  the 
Lardner's  Point  ])umi)ing  station  was  reduced  75^  (-10 
to  10c.  per  ton)  by  "a  better  iise  of  the  coal-handling 
apparatus." 

Breaks  continued  during  the  year  in  one  of  the  Tlart- 
well  Ave.  water  mains.  A  l)reak  in  this  main  "about 
Christmas  is  tiie  sixty-first  that  has  occurred  on  this 
line  since  it  was  jjut  in  service,  about  twenty-one  years 
ago."     An  additional  line  is  recommended. 

A  ninnber  of  important  large  mains  still  remain  snp- 
portcil  on  wood  trestles  in  different  sections  of  the  eitv. 
One  of  these,  a  fS-in.  pipe,  "is  the  only  carrier  of  filtered 
water  over  a  stretch  of  about  one  mile"  on  Eva  St.,  "and 
the  sup|)iy  of  (iermantown  and  Chestnut  Hill  is  de- 
pendent upov.  the  maintained  integrity  of  this  pipe." 

Progress  was  nnide  in  the  installation  of  a  new  ac- 
counting system  during  the  year.  This  will  be  furthereil 
by  the  functional  classificaticni  of  the  annvnil  api)ropria- 
tions  for  1915. 

Another  ad\ance  in  record  keei)ing  is  the  casting  of 
the  filter-operation  .statistics  for  191  f  in  aciordance  with 
the  standard  form  reconunended  by  a  ccunmittec  of  the 
New  England  Water-Works  A.s.sociation. 

Finally,  I  lie  typhoid  death  rate  for  IMiiladelpliia  was 
about  8  per  100.000  for  1911,  compared  with  13  for  191.1. 


•NottvM  biiMt'd  on  nil  iidvaiioe  copy  of  the  1914  uiinuiil  re- 
port of  V.  10  Davis,  Chief  of  the  Biiri'iiu  of  Wivter,  rhlliidol 
phl.'i,    I'cnu. 
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We^tcT    Teritninals    on    tKe 

Mississippi  R.iver 

A  coiircrfnif  Id  (iiiivi(|,.|-  ihr  (|iic>liiiii  n!'  ti'niiinal  fa 
lililii's  at  rivrr  |)(irts  in  tlic  Mississijipi  N'allcv  was  lidd 
at  Si.  Louis  last  .siiimiicr  (  h',\(jiNKi:i!iNti  Xi:\vs,  .liiiu'  II. 
litll).  A  si'ciiiul  cDiilVri'iicc  was  licM  at  the  IMaiitcis' 
lltili'l.  SI.  Louis,  ^lo..  Fell.  IS  ami  l!t,  l!)i:.,  with  an 
.iltcnilaiur  of  110  (Ii'li';j:at('s  froiu  (itirs  and  lowiiM  aloni: 
iIh-  Mississi|>|ii.  Misso\iii.  Ohio  and  Illinois  rivors. 

Tlu'  |)a|uT-  |>ir>ciili'd  wiTi'  of  thici'  classes,  relating:  to 
tlio  qui'stiiui  in  uiiumhI.  to  the  work  done  or  iiroposfd  at 
\aiious  rivor  towns,  and  to  the  tMi^iincfiin;,'  aspect  of 
providiiifj  faiilities  for  tlu>  atconiniodation  of  vessels  and 
llio  handliu';  of  freiuht.  Mr.  iiazanis,  president  of  tiic 
City  Council  of  St.  Louis,  slated  tliat  the  city  ])ro|i(ises  to 
build  extonsivo  water  terminals,  and  to  acquiru  n  river- 
front railway  line  when  its  franchise  expires  in  1!M.").  Mr. 
liooke.  Hirector  of  I'uhlic  Utilities,  and  ^fr.  Walhridj^e, 
I'residont  of  the  City  Tlan  Commission,  descrihed  the  ])r()- 
po.sed  terminals  more  in  detail.  Mr.  Monro.  New  Orleans, 
.ul\ocate4  iminicii)al  ownership  of  water-front  facilities. 
Other  .speakers  dealt  \vith  the  nuinicipal  wharves  and 
warehou.ses  at  Kan.sas  City  and  ^linneajxdis.  The  Mis- 
souri Iviver  boat  line,  now  operatinir  hetweon.  St.  Loui.s 
and  Kan.sas  Citv,  was  dcscrilie(l  hv  A.  W.  ]\Iackio  (Kan- 
-as  City). 

A  brief  paper  by  K.  E.  \l.  Tratmaii,  of  tiic  editorial 
>tatr  of  Kn(;i\i;khiN(}  Xkws.  explained  the  hiuh  cost  of 
t(  rniinal  handling  as  coni])ared  with  the  cost  of  transpor- 
tation, and  the  consecincnt  necessity  of  efficient  and  eco- 
noniieal  means  of  handling  freiirht  at  terminals.  .Vn- 
other  ]mpcr  by  11.  Mt  L.  Harding  (Xew  York)  dealt  with 
freight-handling  machinery,  and  opposed  the  use  of  the 
Floping  river  l)ank  landing  where  traflic  is  considerable.  A 
paper  by  L.  K.  Sherman,  of  the  Illinois  Rivers  and  Lakes 
Commission,  dealt  with  freight  handling  at  river  ports. 
Mr.  Perry  (Qnincy,  Til.)  pointed  out  that  any  large  de- 
velopment of  water  traffic  requires  boats  of  modern  type 
j.erating  on  regular  .schedules,  and  also  the  issue  of  bills 
•  '!  lading  to  all  ]iarts  of  the  country  iu.stead  of  merely 
from  port  to  })ort.  H.  C.  Wil.son,  consiilting  engineer 
for  the  Xew  Orleans  Association  of  Commerce,  suggested 
the  use  in  river  .service  of  large  .steel  barges  which  could 
he  alongside  ocean  steamers  to  receive  and  deliver  freight 
d  i  rectly. 

A  resolution  was  aclojitcd  recommending  that  in  any 
state,  city  or  town  loiated  on  watenvays,  which  has  not 
power  to  create,  maintain  and  o])erate  water-front  ter- 
minal facilitie.s,  an  earnest  ell'ort  should  be  made  to  obtain 
the  nece.s.sary  power  or  authority. 

It  was  voted  to  establish  a  permanent  organization. 
Adolph  O.  Kberhart,  e.x'-Governor  of  Minnesota,  is  Chair- 
man of  the  River  Terminals  Conference,  and  James  K. 
Smith.  St.  Louis,  Mo.,  is  Secretary. 

Tlhve  ^se  of  Patleiratledl  F^veinmeiats 

Many  laws,  city  charters  and  city  ordinances  have  been 

■  uacted  forbidding  the  use  of  patented  materials  or  ma- 

lines  in   municipal  work.     These  laws  have  had  their 

ligin  jiartly  in  .some  notable  ca.ses  in  the  past  where  pat- 

iited  devices  liave  been  \ised  at  e.xorbitant  cost  to  the  tax- 

jayers  as  a  result  of  dishonest  collusion  with  city  oflicials. 


and  partly  in  cases  where  suits  for  very  heavy  danniguK 
ha\e  been  brought  against  cities  because  of  souk!  use  of  u 
patented  device  without  consent  «\'  the  owner  of  the  pat- 
ent. Such  laws,  luiwever,  have  proved  impracticable  of 
romplete  enforcement.  The  progress  (d'  the  aits  is  largely 
rellecleil  by  the  issue  of  patents,  and  to  wholly  l)revent 
a  city  from  using  any  jiatenled  device;  until  the  j)ati'nl 
had  expired.  IT  years  from  the  dale  of  its  issue;,  w<»uld 
place  the  city  hopeiessly  behind  the  times. 

An  interesting  review  of  the  status  of  the  laws  cover- 
ing the  us(!  of  patented  paving  nuiterials  by  cities  was  re- 
cently given  in  a  lecture  delivered  before  the  highway  engi- 
neering class  of  Cidnnd)ia  I'^niversity.  by  (Jeorge  C.  War- 
ren, I'resident  of  Warren  Brothers  Co..  I'o-ton,  .Mass. 
Mr.  Warren  is,  of  course,  an  interested  party,  but  hi-  wide 
expericni-e  in  litigation  o\ci-  the  n>c  of  patent  pa\iii;r 
should  make  his  sunimar\   aulliiiiitali\c. 

(!ases  involving  the  legality  of  the  adoption  of  ]m\- 
ented  pavement  by  municipalities  have  been  decided  with- 
in tin;  ])ast  20  years  by  flu;  highest  courts  in  the  states  of 
Xew  York,  Xew  Jersey,  Ohio,  South  f!arolina,  Oregon. 
Mi.s.souri.  Maryland,  Louisiana.  Kentucky,  ^lichigan, 
Kan.sas,  Towa,  Indiana,  Idaho.  Oklahonui,  l*onn.«ylvania, 
Tennessee.  Massachusetts.  California,  Montana.  Washing- 
ton. Wisconsin  ami  Illinois. 

With  the  exception  of  the  last  two  states,  the  final  de- 
cision in  all  of  the  states  is  to  the  general  effect  that, 
where  the  owner  of  the  patent  voluntarily  surrenders  his 
exclusive  rights  and  agrees  to  allow  any  contractor  to 
use  the  j)atent,  on  the  ])ayment  of  a  reasonable  price,  all 
the  competition  which  the  law  requires  is  provided.  Under 
sncli  regulations,  patented  pavements  may  be  laid  and  con- 
tracted for  by  municipalities;  and  any  state  law  which 
prohibits  the  adoption  of  a  ))atented  ])avenient  by  munici- 
palities is  unconstitutional,  because  it  attempts  to  prevent 
the  e.xerci.se  of  the  federal  patent  franchise,  which  is  based 
on  the  United  States  Constitution. 

Of  the  two  states  in  which  decisions  of  the  final  courts 
have  been  adverse  to  patented  pavements,  the  Wisconsin 
legislature  promi)tly  amemh.'d  its  law  .so  that  patented 
l)avements  may  be  used;  and  Illinois  stands  alone  as  the 
only  state  in  wliich  there  is  practiivilly  a  prohibition  of 
the  use  of  patented  materials  in  nnmicipal  assessment 
work. 

The  courts  of  most  of  the  states  above  referred  to  have 
declared  that  the  competition  required  by  the  state  laws 
is  provided  if  the  owner  of  the' patent  files  with  the  mu- 
nicipality a  binding  agreement  under  Avhich,  at  a  certain 
price,  he  will  sell  the  patented  portion  of  the  pavenn-nt, 
which  patented  portion  is  generally  confined  to  the  wear- 
ing surface,  to  any  responsible  bidder;  so  that  all  .such  bid- 
ders may  compete  with  the  ]>atentee  t)r  his  agents  for  the 
construction  of  the  whole  ])avenient. 


Ittx-k  riii>M|ili:i4e  has  recently  hien  discoveretl  liy  J.  T 
I'ardeo,  of  the  U.  S.  Geological  Sui  vey.  at  three  points  In 
wetstern  jVIontana — 6  mi.  north  of  (J.arri.son,  .it  I'hilipsburK.  and 
near  Elliston.  The  last  named  field  has  recently  been  ex- 
amined by  the  Survey.  A  total  of  over  Sj, 000, 000  ton.s  ot 
phosphate  rock  is  estimated.  None  of  the  Western  deposits 
have  yet  been  developed,  owing  to  the  recency  of  their 
discovery  and  to  the  lack  of  markets  sufficiently  near  to  jus- 
tify mining  and  reduction.  But  there  is  a  growing  tendency 
to  use  fertilizers  wliere  tlie  land  is  farmed  intensively,  es- 
pecially in  the  Jliddle  West.  The  AVestern  phospliate  deposits 
are  favorably  situated  to  meet  a  demand  from  this  section 
of  the  country  and   will   douljtless   lie    utilized   in    the   future. 
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few  M^aira  foip  J®5PS©y  Cnts^ 


Plans  and  specifications  are  being  prepared  for  a  12- 
ruile  main  of  72-in.  cast-iron  pipe  to  snpplement  the  con- 
duits which  supply  Jersey  City  with  water  from  the  Boon- 
ton  reservoir.  The  Boonton  resersoir  and  appurtenances 
were  finally  taken  over  by  Jersey  City  after  several  years 
of  litigation  in  1911.  The  features  of  the  water- works 
are  a  T,362,000.000-gal.  intake  reservoir  with  1221/2  sq.mi. 
of  tributary  drainage  area,  and  a  single  T6-in.  steel  con- 
duit, except  for  two  6.85-ft.  brick-lined  tunnels,  one 
through  Hook  and  the  other  through  Watchung  mountain. 
We  are  informed  that  the  specifications  for  the  new  main 
will  be  ready  in  about  four  weeks  and  that  the  Board  of 
Street  and  Water  Commissioners,  of  which  Charles  A.  Van 
Keuren  is  Chief  Engineer,  has  the  authority  to  issue  bonds 
to  cover  the  cost  of  construction. 


A  charter  amendment  authorizing  New  York  City  to 
let  a  long-term  contract,  not  to  exceed  15  years,  on  a 
profit-sharing  basis,  for  the  final  disposition  of  garbage, 
ashes,  rubbish  and  street  sweeping  has  passed  the  legis- 
lature and  will  probably  receive  the  approval  of  the 
Mayor  and  Governor.  Under  the  terms  of  the  bill  the 
city  would  furnish  land  and  fixed  structures,  if  the 
contractor  proposed  to  locate  the  disposal  works  on  city 
land;  or  the  contractor  might  furnish  land,  fixed  struc- 
tures and  equipment.  In  either  case,  all  the  refusal-dis- 
])osal  property  of  the  contractor  would  revert  to  the  city 
at  the  end  of  the  contract. 

It  is  believed  that  a  single  contract  for  all  classes  of 
refuse,  for  a  considerable  period,  would  warrant  the  nec- 
essary investment  and  that  it  would  result  in  economy 
and  efficiency.  At  present,  refusal-disposal  contracts  are 
limited  to  five  years  and  there  are  a  numl)er  of  separate 
contracts.  Under  one  of  these  contracts,  the  New  York 
Disposal  Corporation  receives  all  garbage  delivered  by 
tlie  city  from  the  boroughs  of  Maidiattaii,  The  Bronx 
and  Brooklyn.  The  contractor  transports  the  garbage 
to  Barren  Island  and  there  treats  it  in  reduction  works. 
Tlie  contract  price  is  $(i2,:)00  a  year  for  1!)U,  $87,500 
for  1!)15,  and  $112,500  for  1!)1(),  with  the  privilege  on 
the  part  of  the  city  of  renewal  for  1!)18  and  1!)1!)  at  the 
price  for  191().  Ashes  and  rubbisli  in  Manhattan  and 
The  Bronx  are  disjwsed  of  l)y  Dailey  &  Ivins  at  23.i)c. 
per  cartload  of  l^/o  cu.yd.  of  ashes  and  Ti/j  cu.yd.  of 
rnbbish.  In  Brooklyn  the  Brooklyn  Ash  Removal  Co.  is 
|iaid  6;}c.  for  aslies  and  10c.  for  rubbish,  for  cartloads  of 
the  same  size.  The  city  is  paid  $T2(i  i)er  week  for  the 
jirivilege  of  jjicking  and  trimming  the  Manhattan  ash 
and  rubbish  scows.  In  December,  1!)14,  all  four  of  these 
contractors  were  in  litigation  with  the  city  or  were  de- 
I'l'iidiiig  suits  brought  iiy  citizens  on  the  allegation  of 
iinisiirice. 

The  cstirtiiitc(l  cdst  (>r  |)r(i|H'r  phmt  for  tlie  final  dis- 
|pi).sition   of  all    classes  of   wastes    fnun    the   whole   city    is 


about  $9,000,000.  Of  this,  it  is  assumed  that,  under  the 
charter  amendment,  the  city  would  provide  fixed  striic- 
tures  at  a  cost  of  $2,500,000  and  the  contractor  would 
provide  equipment  costing  $6,500,000.  Refuse  disposal 
in  1914  cost  New  York  City  about  $1,400,000.  The 
foregoing  rates  are  based  on  information  supplied  to  this 
journal  by  J.  T.  Fetherston,  Commissioner  of  Street 
Cleaning,  Municipal  Building,  New  York  City. 


'eve 


The  operation  of  the  hydro-electric  ])ower  development 
at  the  Wachusett  Dam  of  the  Metropolitan  Water  Board, 
of  Boston,  Mass.,  has  been  so  satisfactory  that  the  Board 
has  recently  decided  to  install  a  similar  plant  at  South- 
borough  in  order  to  utilize  the  fall  of  water  flowing  from 
Sudbury  reservoir  into  the  Weston,  aqueduct.  Plans  for 
the  work  have  been  prepared,  and  the  cost  is  estimated  by 
Dexter  Brackett,  Chief  Engineer  of  the  Board,  to  be 
about  $80,000.  It  is  expected  that  construction  can  be 
pushed  and  current  delivered  by  October,  1915.  (For 
notes  on  the  Wachusett  dam  plant,  see  Engineerixg 
News,  Feb.  11,  1912,  p.  294;  Aug.  14,  1913,  p.  297; 
Jan.  28,  1915,  p.  169.) 

Esagiimees'aira^    "Woirlli    oia    tS^e 
FeiffiEasySvaEaaa  Railroad 

New  construction  work  ou  tlie  Peiinsyhania  Railroad 
during  1914  was  of  large  amount  in  the  aggregate,  accord- 
ing to  a  summary  in  the  company's  annual  report,  not- 
withstanding the  stringent  financial  conditions.  The  ag- 
gregate expenditure  for  construction  and  equipment  on 
the  company's  owned  and  leased  lines  during  the  year  was 
nearly  $14,500,000. 

The  most  interesting  annoimcement  in  the  report  is 
that  the  company  is  considering  plans  for  the  future  elec- 
trification of  its  main  line  across  the  Allegheny  Mountains 
from  Altoona,  the  foot  of  tlie  eastern  slope,  to  Conemaugb 
on  the  western  slope  '"by  which  it  is  believed  large  operat- 
ing economies  can  be  effected  and  the  heavy  passenger 
and  Freight  train  movements  facilitated."  The  distance 
between  Altoona  and  Conemaugh  is  about  35  miles.  If 
this  project  is  carried  out,  it  will  be  by  far  the  heaviest 
traffic  in  the  world  to  be  moved  by  electric  traction. 

In  the  suburban  zone  around  Philadelphia,  electrifica- 
tion of  the  nuiin  line  from  Broad  St.  Station  west  to 
Paoli,  20  miles,  is  almost  completed  and  is  expected  to  be 
put  in  operation  for  suburban  passenger  service  about 
June  1.  If  financial  conditions  permit,  the  work  of  elec- 
trification will  be  extended  during  1915  to  the  Chestnut 
II ill  branch  and  on  the  main  line  from  Philadelphia  to 
New  York  as  far  as  North  Piiihulclphia.  This  would 
change  from  steam  to  electric  traction  alH)ut  (U)  sul)urhan 
trains  per  day. 

The  scrio\is  interruption  to  traffic  by  destrui'tion  of 
oxciiiead  wires  during  sleet  storms  has  caused  the  com- 
pany (()  undertake  the  |ilacing  of  its  telephone  and  tele- 


Manli   11,   111!'. 


KNG  I  N  !•:  !•;  i;  1  n  <;    .\  k  us 


."jO'J 


j;n»|ili  wiivs  \iii(U'r;,'n)Uiiii.  'I'liis  lia>  Ihtii  iIumc  during  tin 
pnst  Vt'iir  oil  (ho  st'clioii  rnmi  Itnunl  St.  Station  wi>i  in 
Taoli,  'JO  miles,  and  fioni  .Iciscy  City  to  Ualiway,  N.  .1.. 
iilKtiit  tlu'  saiiio  (listaiicc.  Ihiriii;;  tin-  past  yi-ar  tin-  last, 
link  ill  tlif  autoinatir  l)io(k-,sij:iuil  system  on  tin-  main 
line  iu'twccii  New  York  ami  I'ittsinu^rli  was  compli'ti'd 
and  |>ut  in  opi>ration. 

Anionj,'  till-  important  lirid;,'!-  roii-l  ni<  linn  of  tin-  year 
was  the  completion  u(  the  live-iraik  reinforci'd-iomrete 
mill  stone  anil  hrid^re  over  the  Schuylkill  Uivor  at  (iirard 
Ave.,  Philadelphia.  The  superstriictiiri'  is  hein-f  erected 
of  n  doiihle-track  steel  hrid;,'e  over  the  AllL'^rheny  Uiver 
nt  Freepnrt.  'Plie  Silniylkill  I{i\er  hrid>;o  at  riioenix- 
villo  is  heiiig  rehiiilt.  and  a  donlile-track  steel  hrid;re  is  he- 
iiifi  erected  over  the  Delaware  Uiver  south  nl'  Trenton. 
This  hridfie  is  part  of  the  douiile-track  relief  line  for  the 
Now  York  division  which  will  extend  from  a  trciirht  yard 
at  Morrisville.  Peiiii..  to  Ct)lonia,  N.  .1..  aimut  10  miles, 
eoniiectini;  there  with  the  si.\-track  system. 

Tho  jjreat  hrid>:e  over  the  East  Uivor  which  is  heiiig  con- 
structed l)y  the  Now  York  Connect iiij;  U.K.  Co.,  has  its 
foundations  and  masonry  completed  to  the  track  level  and 
tho  lOOO-ft.  steel  arch  over  the  river  is  hoiug  erected.  Tho 
viaduit  ajiproachos  on  Long  Island  and  on  Ward's  and 
Randall's  islands  are  sulistantially  completed.  Plans  liave 
boon  eoinpletod  for  a  new  lino  to  eliminate  ;rrade  cross- 
iiifis  in  South  Phila<lcl]iiiia.  tlic  work  heiiiii  done  jointly 
hy  tho  Pennsylvania  1M{.  Co..  the  Ualtimore  &  Ohio  li.li. 
Co..  ami  tho  city  of  Piiiladelphia. 
'■*' 

Proijross  is  being  made  in  taking  over  the  canal  sy>toin 
of  the  California  Development  Co.  A  contract  tu  that  end 
has  been  made  between  the  district  and  the  Southern  Pa- 
oific,  the  principal  creditor  of  the  company  named,  and 
it  is  hoped  that  title  will  be  acquired  within  three  or  four 
months.  Beyond  this,  the  eil'orts  of  the  district  for  the 
present  year  will  probably  be  confined  to  the  protection  of 
the  Imperial  Valley  against  possible  overflows  of  the  Colo- 
rado Uiver. 

The  Imperial  Irrigation  District  was  authorized  l)y  a 
popular  vote  of  four  to  one  on  .Inly  1<?.  1911,  and  was 
organized  on  July  25,  1911.  It  embraces  52;5,600  acres 
of  land,  of  which  about  315,000  acres  are  now  under  irri- 
gation. Eventually,  it  is  expected  that  between  (>00.000 
and  700.000  acres  in  California  and  upward  of  500,000  in 
Lower  California  will  be  irrigated.  On  Aug.  24,  1914, 
the  district  voted  $3,500,000  of  bonds,  $3,000,000  to  ac- 
quire the  property  of  the  California  Development  Co.,  or 
other  suitable  canals  for  the  delivery  of  water  to  the  Im- 
perial Valley,  and  $500,000  for  emergency  work.  On 
Nov.  3,  191-1,  the  ])ooi)le  of  California  voted  for  a  consti- 
tutional amendment  which  permits  an  irrigation  district 
to  acquire  the  stock  of  foreign  corporations  in  order  to 
sain  control  of  -water  systems  ])artly  witliiii  and  ])artly  out- 
side of  the  United  States. 

C.  R.  RockAvood  is  General  Manager  and  Chief  Engineer 
and  Walter  0.  Hamilton  is  President  of  the  Imperial 
Valley  Irrigation  District,  with  offices  at  El  Centro.  Calif. 
Mr.  Rockwood  was  a  promoter  of  the  California  Develop- 
ment Co.  at  its  organization  in  189(5  and  was  subsequently 
its  chief  engineer.  We  are  indebted  to  him  and  to  Ray  S. 
Carberry.  Superintendent  of  Imiierial  Water  Co.  No.  1. 
for  most  of  the  infonnation  here  given. 


Aim  I  investigation   of  Patents  on 
Concrete  Construction 

<  »n  Mar.  I  the  (nited  States  Senate  pansed  a  roHolutioii 
directing  the  Senale  Committee  on  I'atents  to  invoHtigutf 
the  pateiitM  issued  to  Daniel  1).  Lutcn,  of  Indianapolis, 
IikI.,  and  to  report  upon  their  hfgality  as  soon  as  poHMible. 
.Mr.  Eiileii's  patents  cover  varir)iiH  forin.s  of  concrete  con- 
struction, mainly  related  to  bridge  work,  and  have  been 
1«  fnie  the  courts  ill  a  number  of  infringement  suitH.  The 
resolution  noted  was  introduced  in  the  Senate  on  Jan.  8 
by  Senator  Mristow  of  Kansas  and  was  apjiroved  by  the 
Committee  on  I'atents  before  its  pas.sage.  Senator  Ollie 
James  of  Kentucky  is  Chairman  of  the  Committee. 
The  resolution  applies  only  to  the  Senate  Committee  and 
does  not  require  the  apj)roval  of  the  House  or  the  Presi- 
dent. 

NeMT  A^wsiff'dl    of  tLlhie  Btiarrar«S 
HiraEetl  Beadle 

Early  in  191  I  a  design  made  hy  Sir  .lolui  Wolfe  Barry, 
Lyster  &  Partner.*;,  of  London,  Eng.,  was  accepted  for  a 
long  and  heavy  bridge  across  the  Second  Narrows  of  Bur- 
rard  Inlet,  connecting  Vancouver  and  North  Vancouver, 
B.  C.  The  accepted  design,  for  a  bridge  to  cost  $2,500,- 
000,  included  the  longest  swing-span  in  existence,  5811^ 
ft.  between  end  bearings.  (See  Engixekhixg  News,  Feb. 
19,  1914,  ]).  432.)  In  August,  1914,  this  design  was  re- 
jected as  too  expensive  and  bids  asked  for  a  cheaper  de- 
sign. In  response  to  this  request,  three  designs  were  sub- 
mitted :  by  the  Dominion  Bridge  Co.,  associated  with 
Armstrong-Morrison  &  Co.,  of  Vancouver,  $1,91(),000;  by 
the  Canadian  Bridge  Co.,  $l,84(i,000;  and  by  C.  A.  P. 
Turner,  associated  with  the  Western  Foundation  Co.  of 
Vancouver,  $1,744,831.  On  these  designs  Ralph  Mod- 
jeski,  of  Chicago,  was  asked  to  report.  This  report  recom- 
mended that  none  of  the  bids  should  be  accepted  but  that 
the  bidders  be  allowed  to  revise  their  designs  to  meet  cer- 
tain requirements  prescribed  by  Mr.  Modjeski.  However, 
the  company  supervising  the  bridge  has  just  accepted  C. 
A.  P.  Turner's  design  and  has  awarded  the  contract  to 
^Ir.  Turner  and  his  associate  to  erect  the  bridge  in  accord- 
ance with  that  design,  as  corrected  to  meet  Mr.  Modjeski's 
suggestions,  for  the  l)id  price  noted.  The  carrying  out  of 
the  contract  is  contingent  upon  the  raising  of  additional 
funds  from  the  city  of  Vancouver  and  from  the  provincial 
government. 

A  \Jo  So  O^c©  of  P^Ibllac  I^os^ds 

The  annual  ap])rop"iation  bill  for  the  Department  of 
Agriculture  carried  through  some  important  changes  in 
the  organization  of  the  Department's  engineering  bureaus. 
The  bill,  as  passed  Mar.  4,  provides  for  an  Office  of  Pub- 
lic Roads  and  liural  Engineering. 

The  new  law  provides  that  there  shall  be  one  director 
at  a  salary  of  $4500  per  annum,  who  shall  have  charge 
of  all  .scientific  and  technical  work.  The  total  appropria- 
tion is  $573,660.  Xo  part  of  this  appropriation  is  to 
be  used  for  the  ])urchase  or  rent  of  roadmaking  machin- 
ery, except  such  as  may  be  necessary  for  field  ex])orimental 
work.  The  a])])ropriation  for  road  work  proper  is  $282,- 
120.     For  in.vestigating  and  reporting  upon  the  utiliza- 
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tiou  of  water  in  farm  irrigation,  different  kinds  of  power 
and  appliances,  the  development  of  equipment  for  farm 
irrigation,  etc.,  there  is  an  appropriation  of  $106,400. 
For  investigating  and  reporting  upon  farm  drainage  and 
drainage  of  swamp  lands  for  agricultural  purposes,  con- 
ducting experiments  in  farm  drainage,  etc.,  there  is  an 
a])propriation  of  $9(5,280.  For  investigating  farm  water 
supply  and  drainage  disposal,  the  construction  of  farm 
buildings  and  other  rural  engineering  problems  involving 
mechanical  principles,  there  is  an  appropriation  of  $12,- 
805.  These  changes,  of  course,  do  not  go  into  effect  until 
the  end  of  the  present  fiscal  year,  June  30. 


Another  Slide  at  t'ulebru  Cut,  Panama  Canal,  on  Mar.  3, 
tied    up    traffic   for   at    least    J4    hours. 

IrriKation  Work  on  Federal  reclamation  projects  was  pro- 
vided for  by  an  appropriation  of  $14,000,000  at  the  session  of 
Congress  just  closed.  In  addition,  provision  was  made  for 
nearly  $1,000,000  worth  of  irrigation  work  on  Indian  reserva- 
tions, and  $120,000  was  appropriated  for  investigations  in 
connection  with  agricultural  developments  on  irrigation 
projects. 

Water  Storane  Behind  the  .Vrrowroek  Dam  on  the  Boise 
Project  of  the  United  States  Reclamation  Service,  near  Boise. 
Idaho,  was  begun  on  Feb.  25,  191.').  On  the  same  date  we 
published  an  illustrated  statement  of  recent  progress  on  the 
dam.  It  is  expected  that  the  dam.  which  will  be  350  ft.  high, 
will  be  completed  by  Jan.  1,  1916.  two  years  ahead  of  the 
original  estimate.  The  Boise  Project  will  ultimately  reclaim 
by  irrigation,  243.000  acres  of  land,  at  an  estimated  cost  of 
nearly   $14,000,000. 

To  Protect  the  Imperial  Valley  against  injury  by  the 
overflow  of  the  Colorado  River,  Congress  appropriated  $100,- 
000  before  adjournment  on  Mar.  4.  The  money  is  to  be  spent 
under  the  direction  of  the  Secretary  of  the  Interior,  but  not 
until  the  Imperial  Irrigation  District  shall  have  paid  an 
equal  amount  into  the  federal  treasury  for  the  same  purpose. 
On  Mar.  8,  Secretary  Lane  was  informed  that  the  $100,000 
had  been  raised.  He  directed  Oen.  W.  L.  Marshall,  Consulting 
Engineer  to  the  Interior  Department,  to  leave  on  Mar.  9  to 
take  charge  of  the  river-control  work,  which  will  consist  of 
several  miles  of  revetment  along  the  Colorado  River  and 
raising    the   Volcano    Lake   I.,evee. 

Newark  Mnnici|(al  K.xhibitlon — An  e.xhibit  of  municipal 
activities  was  held  in  the  corridors  of  the  city  hall  of  New- 
ark, N.  J.,  Mar.  1-7.  The  most  interesting  of  the  exhibits  was 
a  collection  of  city  plans  of  both  American  and  foreign 
cities,  prepared  in  1913  by  the  American  City  Bureau,  at 
the  direction  of  the  Board  of  Kstimate  and  Apportionment  of 
the  City  of  New  York.  The  exhibits  of  the  Newark  Water 
Department  included  a  section  of  an  old  iron  fire-plug  con- 
nection, recently  dug  up  in  Broad  St.;  some  sections  of  lead 
service  pipe  entwined  in  the  roots  of  trees  and  an  old  riveted 
Iron  service  pipe  lined  with  cement.  Pipe-cleaning  appar- 
atus and  other  modern  waier-works  eciuipnient  were  also  on 
exhibition. 

A  Xew  lliiiidlim  for  the  Interior  l)e|iiirtnient,  tO  be  built 
at  18th  and  F  .St.,  Wasliington,  wa.s  authorized  by  Congress 
at  the  session  just  closed:  $1. 500, 000  of  the  appropriation  is 
available  this  year.  Tlie  new  l)uilding  will  house  all  the 
bureaus  of  the  Interior  Department  except  the  Patent  Ottice. 
the  Pension  Bureau  and  the  Bureau  of  Kducation.  The  need 
of  a  perm.inent  fireproof  headquarters  to  house  the  valuable 
records  of  the  C.eologlcal  Survey,  the  Reclamation  Service, 
the  Bureau  of  Mines  and  the  Cieneral  Land  Office  has  long 
been  urgeil  by  engineers.  Besides  this  provision,  the  sum 
of  $.100,000  WHS  ai)propriateil  to  build  new  laboratories  for 
the  Bureau  of  .Mines  al  Pittsburgh  and  $3.5.000  for  the  further 
research  of  Dr.  Walter  Rittman  in  connection  with  petroleum 
and  natural  gas. 

The  mew  %  ork  Allen  Labor  l-«w.  recently  upheld  as  >  im- 
stltutional  by  the  New  York  Court  of  Appeals,  has  been  ma- 
terially modified  by  the  legislature,  so  that  the  law  now 
reads  that  "preference  shall  be  given  citizens  over  aliens" 
(In  work  on  public  contracts).  "Aliens  may  be  employed 
where  citizens  are  not  available."  The  bill  also  validates 
iKtitrarts  on  the  New  York  subway  work  and  others  liivall- 
rlated  by  past  employment  of  alien  labor  under  the  Court 
of   Appeals   decision.      The    repeal    bill    was   passed    by    the   Sen- 


ate on  Mar.  S  in  response  to  urgent  appeals  from  contractors 
on  the  New  York  subway  work,  the  Merchants  Association  of 
New  York  City  and  other  organizations,  and  against  the  op- 
position of  the  labor  unions.  The  Assembly  passed  the  bill 
on  Mar.  9.  Meanwhile  the  U.  S.  Supreme  Court  has  issued 
an  injunction  suspending  the  operation  of  the  alien  labo.- 
law  and  the  invalidation  of  contracts  affected  by  it  until 
the  court  can  hear  and  decide  upon   the   merits   of   the  case. 

Improvements    to    the    AVater-VVorksi    of    KnoxvIIle,    Tenn., 

have  been  recommended  by  a  committee  of  the  Chamber  of 
Commerce,  appointed  by  request  of  the  City  Commissioners. 
The  committee  advises  that  the  Tennessee  River  be  continued 
as  the  source  of  supply;  that  a  13,000,000-gal.  pump  be  in- 
stalled at  an  estimated  cost  of  $60,000  to  $S3,000;  that  $75,000 
be  spent  for  new  mains,  $S0,000  to  meter  the  remaining  54% 
of  the  services,  $16,000  for  hydrants.  $7000  for  valves,  and 
that  "a  skillful  sanitary  engineer  be  immediately  employed 
and  placed  in  charge  of  the  pumping  and  purification."  Other 
recommendations  are  that  legislative  authority  be  sought 
for  the  appointment  of  three  water  commissioners,  and  for 
submitting  to  popular  vote  a  bond  issue  of  $500,000  for  im- 
provements beyond  those  already  mentioned  (evidently  for 
a  new  pumping  station,  filter  plant  and  reservoir).  In  case 
the  $500,000  is  not  made  available,  then  it  is  lecommended 
that  the  old  Warren  mechanical  filters  be  replaced  by  filters 
of  modern  design  and  some  other  changes  made.  J.  A. 
Switzer  was  chairman  of  the  committee  that  made  the  re- 
port. 

Reduction    in    Xew    York    Telephone    Katex — The    New    York 

Telephone  Co.  (Bell  System)  has  offered  to  the  New  York 
Public  Service  Commission  of  the  Second  District  (which 
by  special  authority  has  statewide  jurisdiction  over  tele- 
phone service)  a  zone  system  of  rates  for  New  York  City, 
with  considerable  reductions  in  present  cost  of  service.  The 
reductions  s])ring  from  (1)  an  increase  in  maximum  number 
of  calls  on  measured  service,  (2)  reduction  in  contract  price, 
and  (3)  reduced  tolls  between  boroughs.  The  total  annual 
reduction  in  revenue  is  estimated  to  be  some  $2,700,000.  It 
is  expected  that  the  offer  will  be  accepted  (although  some 
details  yet  remain  to  be  adjusted),  for  the  new  plan  allows 
a  return  of  only  some  S',',  on  the  value  of  the  company's 
property  within  the  city  as  fixed  by  the  commission.  The 
five  boroughs  are  divided  into  10  zones,  and  in  most  cases 
no  tolls  are  levied  between  any  two  adjacent  zones.  The 
scheme  shows  some  of  the  general  features  of  its  prototype 
in  the  Boston  Metropolitan  District  (see  "Engineering  News," 
Oct.  20,  1910).  A  special  investigating  committee  of  the 
Legislature  has  already  expressed  its  disapproval  of  the 
plan,  in  part  because  it  does  not  make  concessions  enough 
to  the  small  customers  and  there  is  a  10c.  toll  out  of  the 
more    remote    parts    of    outlying    boroughs. 
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Mr.  Charles  S.  Fletcher  has  been  appointed  Manager  of 
the  Sack  Bureau  of  the  Universal  Portland  Cement  Co.. 
Chicago,   111. 

Mr.  Gordon  Wilson  has  resigned  as  Assistant  Secretary 
of  the  Universal  Portland  Cement  Co.,  Chicago,  III.,  to  enter 
the    service    of   another   concern. 

Prof.  Andrew  C.  Lawson  has  been  appointed  Dean  of  the 
School  of  Mining  of  the  University  of  California,  to  succeed 
the  late   Prof.  Samuel  B.  Christy. 

Mr.  H.  M.  Church,  recently  Division  Engineer  of  the  Bal- 
timore &  Ohio  R.R.  at  Philadelphia,  has  been  made  Division 
bingineer  of  the  Baltimore  division,  with  headquarters  at 
Baltimore.      Mr.   Church   succeeds   the   late   \V.    I.   Trench. 

Mr.  Stephen  T.  Mather  has  been  appointed  by  Secretary  of 
the  Interior  Lane  to  take  administrative  charge  of  all  of  the 
national  i)arks.  .Mr.  .Mather  Is  engaged  in  the  manufacture 
of  chemicals  In  (^hlcago.  In  1911  he  was  Chairman  of  tha 
Chicago  Section   of  the  American   Chemical   Society. 

.Mr.  .v.  a.  Shaver,  of  Chicago,  formerly  Signal  EnKli>P<">' 
of  the  Uock  Island  Lines,  has  been  appointed  to  act  as 
Consulting  Engineer  of  the  Sanitary  District  of  Chicago,  In 
designing  the  signal  and  Interlocking  plants  for  railway 
bridges   across    the    Sag   Canal,    now    under   construction. 

Mr.  rieorge  A.  Rlcker.  M.  Am.  Soc.  C.  E.,  recently  First 
Deputy  Commissioner  of  Highways  of  the  State  of  New  York, 
has  been  appolnteil  Consulting  Engineer  to  the  Highway 
|)epartmeiit    by    the    new    Commissioner    of    Highways,    lOilwIn 


Miiivli    II.    I!M: 


K  \  c  I  N  !•:  K  i:  I  N  (i     N  !■:  w  s 


A.  Diiffcy.  KoniiiT  t.'uiiiiiilHHloni-r  John  N  I'lirllNli*  In  iiImo 
wrrvliiK    I"    ••>"■    Mfpnrtiiwnl    In    iin    lulvlHory    IckiiI    ciiimolly 

Mr  J.  1.  Nlilioln.  ol  llii-  nitxlMii'uli  <'rucll>l<>  HlPrl  i'li  . 
liiiK  l>iM<n  iipi'olxlril  AHHlNt:ilil  Siipi't  Inli'mli-nl  iiiid  AhhInIiiiiI 
.MotiilliirKiNt  (>r  till'  i>|M'ii-li<iii'lli  iilaiit  111  MUllaml,  I'cnn 
Mr.  N'U-IioIk  luiN  hiid  live  yi-iirM'  <-x|irrli'n>'i>  In  iimkliiK  illffiT- 
<<nt  klnilH  of  Mlfi'lu.  Ilif  Mr«t  tlirrc  y.>iir»  of  whioh  ho  HpiMil 
In  llio  licxfU'HuT  plant  of  the  I.iii'kuwiinnii  SIcrl  t'o  ,  of  Miif- 
fHlii.   N    Y. 

Mr.  WiiltiT  AlfMiMihT.  who  for  Iho  iiaNi  llvr  yoaiM  liaH 
hi-rn  PlHlrliM  MaNti-r  Mi'diaiUi',  ;it  Mliwaiikrc,  of  the  Chli'aKo. 
Mll»  iitikoi-  .<i  SI.  I'aiil  Ity  ,  Iihh  Ik  <<n  appolnl <•<!  a  in<-rnli<'r  of 
Ihi-  Hallronil  CoiuiiiInwIoii  of  WIhcoiinIii,  Ii>  h<u-oi>i<<I  Mr.  David 
Harlowp.  Mr.  .VU-xamlor  hUH  McrviMl  at  varlouH  tItncH  on  thi- 
fiiciillleH  of  till'  rnlvi<rHltl«>N  of  VVlMi-onHin  and  MlHKOiirl  anil 
ihc    Armour    InstlHilr    of    Ti-chnoloisy. 

Mr,  Si-huyirr  Hazard,  M.  Am.  Soc.  C.  K.,  liaH  hern  elected 
I're.iUlent  of  the  Village  of  Allilon.  N  Y.  Mr.  Haiard  (trad- 
unted  fioin  the  MaH.sachuHi'ttN  In.Mtlliile  of  TechnolOKy  In 
the  Class  of  tSSn,  and  for  a  luiinher  of  years  was  ciiKaKed  In 
rnllrond  work.  Ho  was  Kesidriil  lOnKlneer  for  the  contrac- 
lors  on  I  he  six -track  work  of  Ihr  New  York.  New  Haven  & 
Hartford  K.H.,  and  later  Keslilent  KiiKlm-er  for  the  con- 
tractors on  the  Pennsylvania  Terminal.  New  York  rity 
Since  190!i  Mr.  Hazard  has  lieen  Ceneral  Manager  and  Chief 
Knttlneer   of    the    Orleans   County    Quarry   Co.,    of   Alhlon. 

Mr.  Andrew  Alfred  AVoods.  M.  Am.  .Soc.  C.  E..  recently 
Kesldent  KiiKlneer  of  the  New  Orleans  &  North  Rnstern 
R.R.,  h.is  heen  made  Suiierlnlendent  and  will  continue  to 
have  his  headi|Uarlers  in  New  Orleans.  Mr.  Woods  wjis  born 
at  New  Orleans  In  ISTfi,  and  is  a  graduate  of  the  .School  of 
Knuineerinn  of  Tulane  Cniversity.  He  besan  rjillway  work 
as  a  rodman  in  the  en\|>loy  of  the  .N'ew  Orleans  ^.-  Western 
Ky  He  was  appointed  .Vsslstant  KiiKlneer  of  the  Mainte- 
nance-of-Way  Department  of  the  New  Orleans  .Si  .North 
Knstern  In  1S99,  and  appointed  Kesident  Engineer  in  July, 
1913. 

Mr.  Clarence  A.  Bingham,  .\ssoc.  M.  Am.  Soi'.  C.  K.  re- 
cently Deputy  City  Engineer  of  Elizabeth,  N.  J.,  has  been 
appointed  Town  Manager  of  Norwood,  Mass.  Mr.  KiuKhani 
was  on«  of  420  applicants  for  the  position  and  one  of  40 
of  the  most  promising  who  were  personally  examined  by 
the  Boaid  of  Selectmen.  He  was  born  at  Elizabeth.  N.  J., 
and  Is  30  years  old.  He  is  a  graduate  of  RutKers  College, 
New  Jersey,  and  for  several  years  was  in  the  employ  of  T. 
Chalkley  Hatton,  M.  .\m.  Soc.  C.  E..  Consulting  Engineer, 
of  WilminKton.  Del.  I-ater  Mr.  HinFTham  was  City  EiKjinei-r 
and  Commissioner  of  Public  Works  of  Carlisle,  Penn.  11' 
will  assume  liis  duties  at  Norwood,  Apr.  1,  and  his  salary 
will  be  $3000  per  annum.  He  will  be  in  cliarKe  of  the  ile- 
partments  of  police,  fire,  streets,  engineering;,  municijial 
water  plant,  municipal  electric  plant,  building:  inspection, 
and  repair  of  school  and  library  building's,  besides  the  pur- 
chasing of  sui)plies  for  all  departments.  He  will  not  be 
handicapped  by  tenure  of  office  laws,  as  the  civil  service 
regulations  were  abrog;»ted  by  the  new  charter  passed  by 
the  Massachusetts  Legislature  for  Norwood,  The  Town 
Manager  can  appoint,  discharge  and  fix  salaries  and  wages 
of    all    employees. 
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p.  Felkel,  President  of  F.  Felkel  &  Sons.  Architects  and 
Engineers,  of  Pittsburgh,  Penn.,  died  at  his  home  on  Feb.  25 
from  penumonia. 

W.  W.  Borst.  first  superintendent  of  the  Denver  &  Hio 
Orande  R.H.,  died  Feb.  23  at  Denver,  Colo.  Mr.  Borst  was 
previously  associated  with  the  Santa  F^  Ry.,  with  head- 
((uarters  at  La  Junta.  I^ater  he  became  .\ssistant  Superin- 
tendent of  the  Denver  &  Rio  Grande  and  was  stationed  at 
Pueblo,    Colo.,    for    many    years. 

Joseph  Mohr,  President  of  John  Mohr  &  Sons,  boiler  man- 
ufacturers of  Chicago,  died  Mar.  1.  Mr.  Mohr  was  born  in 
Chicago  in  IS.";").  In  1.S70  he  was  an  apprentice  to  the  Ex- 
celsior Iron  Works,  and  remained  with  that  firm  until  18S2, 
when  he  and  his  father  started  business  for  themselves.  He 
became  General  Manager  and  Treasurer,  and  on  his  father's 
death.   In    1903,    became    President   of   the    firm. 

John  W.  Addis,  formerly  Superintendent  of  Motive  Power 
of  the  Texas  &  Pacific  Ry.,  died  at  Marshall,  Tex.,  Feb.  2.5. 
.Mr.  .\ddis  was  born  at  East  Liberty.  Penn.,  in  ISSl.  He 
learned  the  machinist's  trade  and  received  his  first  employ- 
ment in  the  shops  of  the  International  &  Great  Northern 
Ry..  at  Palestine,  Tex.  Mr.  Addis  retired  in  1911,  after  over 
20    years    of    service    with    the    Texas    &    Pacific    Ry. 


CO.MI.NG    .MEETINUS 
AMERICAN     RAILWAY     EM  i  INEIOItlNi !     AMStK'IATION. 
Mar.    \n-l\       Annual    meeting    al    ChlcaKO,    III.      Secy.,    K.    11 
l-'ritch.    lioil    So     Michigan    Ave.,    Chicago,    ill. 

LAKE    .MICIIHiAN    WATER    CO.MMISSION 

.Mar       19        .Meiellng     al      Milwaukee,      WIm.       Secy,      lOdward 
Marti. w.     Director,     lllinolH     Water    Survey,     I'rbanu,     111, 

A.S.SO('L\TIO.\    OK    IRON    AND    .STEEL    ELECTRICAL    ENGI- 
NEERS 
.Mar.   •!.      Meeting   In    PIltHliurgli,    Penn.      Hccy.,   W.   T.   Snyder. 

A.MI:RICAN    CHEMICAL    .SOCIETY. 

.Mar.    .'tl-Apr     :i.      Meeting    in    New    Orlennn.      Secy 
L.     ParHoiiM,     Hox     .'.0.^,     WaHhinglon,     D.    C. 


Charlen 
on     the 


Anirrlriin  !<<M-lrt>-  of  Civil  KfiKinerrH — The  vote 
conslitutionai  amendment  to  ledlslrict  the  society  for  rep- 
lesiritallon  In  the  Board  of  Direi-tlon  was  announced  al  the 
regular  meeting  Mar.  .1.  The  votes  in  favor  of  the  amendment 
were  lOfifi  against  .S3  opposing  votes.  The  amendment  was 
accordingly  adopted,  although  only  about  one-third  of  the 
corporate    members   voted. 

KnurlnrrrliiKr  Siiolety  of  WlMoonnlii — -The  seventh  annual 
meeting  was  held  in  the  engineering  building  of  the  University 
of  Wisconsin,  at  Madison,  Wis.,  on  Feb.  22-23.  The  ollicers 
elected  for  lUir.  are  ;is  follows:  President,  C.  V.  Boley,  City 
Engineer,  Sheboygan;  Vice-President,  J.  S.  McCuilough,  ('My 
Engineer,  Fond  du  Lac;  Secretary,  Leonard  S.  Smith,  Engi- 
neering  Department,    University   of   Wisconsin,    Madison,    Wis. 

.\inerleiiii  liiMtltiitr  of  lOleetrienI  Kng^ineerM — A  Joint 
meeting  of  tin-  American  In.stitute  of  lOlectrical  Engineers 
and  the  .New  York  section  of  the  American  lOlectrochetnical 
Society  will  be  held  Mar.  12,  in  the  Engineering  Societies' 
Builiiing.  The  following  papers  will  be  presented;  "Fixation 
of  Atmospheric  Nitrogen,"  by  Iceland  L.  Summers,  and  the 
"Cyanamid  Process,"  by  Frank  B.  Washl)urn.  The  session 
will    be    followed    by   a    smoker. 

XatioiDil  Drninnge  ('(iiiKreNN — Owing  largely  to  the  con<li- 
tioMs  ill  Europe  causing  the  United  States  Congress  to  ;;et 
aside  for  the  present  session  all  reclamation  measures,  no 
definite  date  has  been  determined  upon  for  the  next  meeting 
of  the  National  Drainage  Congress.  E.  J.  Watson,  President 
of  the  Congress,  states  that  he  expects  to  call  a  meeting  of 
the  Executive  Committee  very  shortly,  for  the  purpose  of 
deciding  upon  a  date.  For  further  information  address  R.  J. 
Watson,  Dept.  of  Agriculture,  Commerce  and  Industry,  Colum- 
bia,   .S.    C. 


(oinhiued    .Viitu   'I'ruek,   Hitiinien   Heater   and    Distributor 

The  accompanying  illustration  shows  a  new  type  of  dis- 
tributor for  either  hot  or  cold  bituminous  road  binders,  in 
which  the  tank  and  distributing  apparatus  may  be  easily  re- 
moved, leaving  a  motor-truck  chassis  which  can  be  used  for 
other  purposes. 

Tlie  bitumen  is  heated  by  kerosene-oil  burners  so  ar- 
ranged as  to  convey  heated  gases  through  tubes  within  the 
tank.  The  tank  is  not  under  pressure,  but  the  pressure  at 
the  nozzles  is  obtained  by  a  special  rotary  pump  at  the 
base  of  the  tank.  The  nozzles  and  distributor  pii)es  are  de- 
signed   to    .spia\     an    s-ft.    strip    ol"    roadwa.v.       .MI    valves    and 
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controlling  levers  are  manipulated  by  an  operator  on  the  rear 
of  the  tank.  The  distributor  pipes  and  spraying  apparatus 
are  provided  with  a  specially  d  signed  lateral  control  to 
prevent  overlapping  of  the  oiled  strips.  The  spray  pipes  are 
provided  with  a  sheet-metal  shield  to  prevent  the  disturbance 
of  the  spray  by  the  wind  and  to  prevent  dripping  on  cross- 
walks. Another  attachment  in  place  of  the  nozzles  and 
spray  pipes  permits  the  tank  and  apparatus  to  be  used  as  a 
pressure  street  flusher.  The  tank  and  distributing  machin- 
ery are  mounted  on  a  separate  subframe  and  it  is  necessary 
only  to  remove  ten  bolts  connecting  this  subframe  to  the 
truck  chassis  to  detach  the  whole  apparatus  from  the  truck. 
This  heater  and  distributor  is  patented  and  made  by  the  Kin- 
ney JIanufacturing  Co.,  Boston.   Mass. 

Rotary    Pump    nrith    Antonintic    .\djastnient    for    W'ear 

A  rotary  pump  In  which  the  revolving  parts  automatically 


take    up    added    clearance    due 


Rotary  Pump  with  Auto 
iiATic  Adjustment 


o  wear  is  shown  in  the 
accompanying  cut.  The 
pump  chamber  is  elliptical, 
and  the  runner  has  four 
arms,  to  each  of  which  is 
pivoted  a  bucket.  These 
buckets  hang  free  and  are 
held  against  the  wall  of 
the  chamber  by  centrifugal 
force,  no  springs  being 
employed.  With  any  wear 
of  the  contact  surfaces  of 
the  chamber  and  buckets, 
the  buckets  simply  swing 
a  little  farther  out  so  as  to 
maintain   the   contact. 

This  pump  is  in  use  for 
handling  liquids  of  va- 
rious kinds  (free  from 
grit),  including  gasoline, 
oil  and  such  heavy  or  vis- 
cid materials  as  tar  and 
asphalt.  It  is  built  by  the 
Blackmer  Rotary  Pump 
Power-driven  units  have  a  motor  or 
complete  unit,  or  a  pulley 


Co..    Petoskey,    Mich 

engine  on  the  bed-plate  to  form 

on  the  pump  shaft.     A  small  hand-operated  pump  also  is  made 

lor  taking  liquids  from  barrels  and  tanks. 


Flow    Meter    for    Compressed    Air 

An    interesting    line    of    flow    meters    for    compressed    air 
supplied    to    tools    of    various    sizes    has    been    developed    by 
the   New   Jersey   Meter   Co.,   Plainfield,   N.   J.,   under   the   trade 
names,    "Toolometer"    and     "Drillometer."       The     principle    on 
which  the  devices  operate  is  that  the  volume 
of    compressed    air    flowing    with    small    con- 
stant loss  of  head   through  a  number  of  ori- 
fices  of   the   same   shape   and   size   is   directly 
proportional    to    the    number    of    orifices    ex- 
posed.     The   design    is   shown   in   the   accom- 
panying   illustration.       The    moving    element 
consists    of   a   weighted    piston    in    the    orifice 

Pa  1  cylinder,  carrying  a  small  piston  below  in  an 

fiH  oil  dashpot,  and  an   indicating  rod  extending 

-  »  above  in  a  glass  tube  alongside  a  scale  plate. 

The  air  supply  enters  the  lower  chamber 
surrounding  the  dashpot  cylinder,  passes 
through  ports  into  the  interior  of  the  orifice 
chamber,  which  is  drilled  with  a  large  num- 
ber of  small  uniformly  spaced  and  accur- 
ately reamed  holes.  To  pass  the  outlet 
chamber  the  air  lifts  the  piston  and  exposes 
a  greater  or  less  number  of  the  o'^iflces.  A 
small  difference  of  pressure  is  established 
between  the  Inlet  and  outlet  chambers;  this 
Is  only  a  few  ounces  per  square  inch  and  is 
fixed  by  the  weight  of  the  moving  element. 
The  latter  rises  until  the  weight  Is  balanced 
by  the  orifice  head  at  a  position  correspond- 
ing to  the  volume  of  air  (lowing,  to  the 
number  of  holes  exposed  and  to  the  height 
of  the  pointer  rod  on  the  scale.  The  latter  is  calibrated  by 
comi)arlHon    with    a   standardized    Instrument. 

The  "Toolometer"  I.h  recommended  by  the  makers  for 
metering  the  H'.i|iply  to  riveting  hammers,  hand  drills  and 
other  small  tool.s  rated  to  require  not  over  60  cu.ft.  per  nilii. 
when  new.  The  "Drillometer"  Is  lnten<led  to  be  used  with 
nioiiritfd  rock  drills,  coal  punchers,  sand  blasts,  air  lil'ts. 
pumps,  pile  hammers,  hoists,  etc.,  where  the  consumiitlon 
la  not  over  300  ft.  per  min.  For  larger  supplies  two  or  more 
meters,  of  course,  can  be  used  In  i>arallel.  The  smaller 
meter  aclla   for   $r)0   and    the   l:irger   for   STTi. 
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Insert    for   Attaching   Shelf-Augles   to    Concrete   ^Vnlls 

In  veneering  concrete  walls  with  brick,  it  is  general  prac- 
tice to  support  the  facing  on  horizontal  shelf-angles.  The 
accompanying  sketch  shows  an  insert  attachment  for  securing 
these  shelf-angles  on  the  wall,  its  special  feature  being  that 
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it  avoids  interference  with  the  reinforcement  bars  in  the 
concrete  at  lintels,  etc.  It  is  the  invention  of  Hugues  Brussel 
and  is  being  introduced  by  the  Reinforced-Concrete  Co.,  1417 
Wright  Bldg.,  St.  Louis,  Mo. 

The  device  consists  of  a  socket  casting  about  6x2  in., 
having  a  T-section  socket  to  receive  the  bolt  heads,  and  it 
is  secured  by  a  short  U-anchor  which  has  its  ends  hooked  into 
the  lugs  of  the  casting  and  can  be  adjusted  so  as  not  to  in- 
terfere with  the  reinforcing  rods  in  the  concrete.  The  cast- 
ings and  anchors  are  set  in  the  forms  and  are  spaced  usually 
30  in.  apart.  The  bolt  holes  in  the  angles  are  slotted  hori- 
zontally so  as  to  allow  for  slight  variations  in  the  bolt  spac- 
ing. 

«     *     * 

A    >Vire-Cloth    AVall    Furring 

The  wall  furring  shown  herewith  consists  of  electrically 
welded  wire  cloth,  of  12xl2-in.  mesh,  with  the  small  (No.  8) 
wires  crimped  at  the  intersection  of  the  large  (No.  3)  wires 
so  as  to  provide  that  the  latter,  on  which  the  wire  lath  and 
plaster  are  placed,  will  be  offset  sufficiently  to  form  an  air 
space  between  the  wall  and  the  plaster  face.  The  No.  8  wires 
are  fastened  to  the  wall  by  galvanized  wire  ties.  This  fur- 
ring has  been  put  on  the  market  as  "Clin-Trus  Wall  Fur- 
ring" by  the  Clinton  Wire  Cloth  Co.,  Clinton.  Mass. 

K ■Ato.J  W/res  abou-f- /e"c.^C.—>\ 
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HiKh-Hend    SinKle-Stafcr    CentrlfuKnl    I'unip 

A  very  simple  design  of  hlgh-prossure  single-stage  cen- 
trifugal pump  has  been  developed  by  the  Holland  Machine 
Co.,  410  East  32d  St.,  New  York  City.  The  Important  features 
are  a  single-suction  inclosed  overhung  Impeller  of  equal 
width  In  suction  and  discharge  openings,  a  volute  casing  of 
circular  cross-section  with  cast-on  feet  supporting  the  pump 
on  Us  baseplate,  two  heavy  bronze  ^vater-Iubrlcated  bear- 
luKS  carried  Internally  by  the  casing,  hydraulic  and  me- 
chanical thrust  balance,  etc.  A  3-ln.  pump  has  shown  on 
test  at  1800  r.p.m.  a  delivery  of  20,';  gal.  per  niln.  against 
a  head  of  100  ft.,  at  which  point  a  mechanical  cmclency  of 
r>0',;  Is  developed.  A.'4  the  delivery  was  throttled  the  head 
rose  to  180  ft.  for  this  speed.  The  line  Includes  pumps  with 
from  I'i,-  to  .l-ln.  suction  and  discharge;  a  similar  design 
has   been    worked   out    for   two-stage   machines. 
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IDTcdiif^ivt^    **StUlddl**    on    tlhie    Rives*  •'"■  I"il'>'"-'  ''''•''.  kii'iwn   looilly  as  '•sndil.'  wliirli  somc- 

MjTi  (iiiics  ciicrdiKlics  (III  the  ri\i'r  cliaiiiicls  to  siiili  an  cxtiMil 

a>    lo    close    tlli'in    clitili'ls.      Tin'    |i;i|i\ni-    li;i-    ;i    ~ii]'iiill] 

Am  muiMial  (i^('(l^ill^■  innlilcni  is  pivsi'iili'd  Ity  tlio  ex-  (apiTiriLr  slcin   from    \'l   lo    IS   It.   111^1,  Mirnioiinlcd   \,y  ;i 

trnorilinarv  voj^claMi-  j,m-o\v|Iis  that  infest  a  iH)rtion  of  the  i)iiinir.  iiii<l  is  very  |ii(  Inn -(|ni'.     Tlie  stem,  of  t  linn^^iilar 

rjiper  White  Nile.     Ahout  *iOOO  miles  from  the  nioutli  of  section  with   roinnlcil  corners,  is  \civ  tou;;li  and  elastic, 

the  rivor  is  a  vast  swamp  region  coverin;;  perha])s  10,000  The  root   niii->  is  >cnii  lloiitin;,'^  and   liccoines  very  dense 

square  miles  throu.irh   which   the   river   lliids  its  way   hy  and    ton^ili.      Masses    hccoinc    dctac  hcil    and    lloat    down- 

\arious  ehannels.     This  area   is  co\cred   hv  a  ::rowth  of  stream  like  islands,  i'oiniin;:  a  .jam  that   i-  innno\al)lc. 


1                                                                                 ?. 
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Views  of  DuEnoE  Woukin-g  in  the  Reeds  ok  the  Uppek  Nile 

Fig.  1.  General  view  of  dredge.    Fig.  2.  Near  view  of  tongs.     Fig.  3.  Tongs  buried  in  reeds.     Pig.  4.  Tongs  with  load  of  reeds. 
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TVheu  iia\ngatiou  became  obstructed  in  this  way  it  was 
formerly  the  custom  to  send  natives  into  it  with  tools 
to  cut  the  roots  by  hand  and  endeavor  to  puU  out  the 
mass  bit  by  bit  with  wire  ropes,  a  slow  and  sometimes 
impossible  operation.  In  order  not  only  to  keep  navi- 
gation open  but  also  to  conserve  the  river  and  reduce 
loss  by  wastage  into  the  swamp  area  and  by  evaporation, 
the  Egyptian  Government  has  been  doing  some  experi- 
mental dredging  on  a  large  scale,  and  for  this  purpose 
has  had  built  the  specially  designed  dredge  shown  in 
the  accompanying  views. 

This  dredge  is  built  on  tlie  lines  of  a  liglit-draft  river 
steamer  of  the  stern-wheel  type,  having  a  steel  boom  (iO 
ft.  long  at  the  forward  end  for  working  a  grab  bucket 
of  about  8  cu.yd.  capacity.  The  grab  is  specially  de- 
signed with  long  tapering  steel  tines  to  penetrate  and 
close  upon  the  roots,  and  sufficient  power  is  applied  to 
pull  out  the  mass  bodily.  Tlie  illustration  Fig.  3  shows 
the  grab  embedded  in  tiie  swamp,  and  Fig.  4  shows  a 
mass  of  vegetation  being  lifted  out.  the  })ictures  being 
taken  from  the  bow  of  the  dredge. 

The  hull  of  the  dredge  is  of  steel,  KiO  ft.  long  by  32 


ft.  l)cani  and  with  3  ft.  draft  of  water.  Two  steel  spuds 
are  fitted  with  special  feet  of  large  area  to  bear  upon 
the  soft  bottom.  Tlie  spuds  are  so  designed  that  they 
can  be  lifted  clear  of  everything  and  present  no  obstruc- 
tion to  navigating  the  vessel.  This  dredge  is  fitted  with 
large  fuel  storage  and  also  moderate  accommodation  for 
passengers  and  freiglit,  so  that  she  can  navigate  long 
stretches  of  tlie  river,  and  can  also  be  used  as  a  tow- 
boat.  The  distance  from  the  base  of  supplies  at  Khar- 
toum to  the  swamp  district  is  about  800  miles.  .Since 
tills  vessel  has  been  jilaced  in  commission  the  stoppage 
of  navigation  in  the  sudd  region  has  become  a  thing  of 
tlie  past,  and  being  fitted  also  with  other  liuckets  for 
mud  and  clay,  she  has  been  employed  more  or  less  in 
other  work. 

Til  is  vessel  was  built  in  l!)0!t  from  designs  by  A.  W. 
Kobinson  of  Montreal,  Consulting  p]nginecr  to  the  Egyp- 
tian Government  for  tiiis  work.  Tiie  dredging  macliin- 
ery  was  by  Stothert  and  Pitt  of  Bath,  Eng.,  the  propelling 
machinery  by  a  Clyde  firm,  and  the  hull  and  general 
machinery  were  also  built  in  the  Clyde,  and  shipped  in 
pieces  to  Khartoum. 


Tira\(slR  Depressloim 
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L>'J  J\  O/'^VN — Tu  cliiniiiale  .street  cro.s.sinys  a 
stretcli  uf  track  nearly  tliree  miles  long  has  been 
depressed,  and  is  crossed  by  nearly  40  street 
bridges.  A  special  problem  was  tlie  maintenance 
of  spur  connections  to  numerous  industries  along 
the  line.  At  several  streets  also  the  grade  line 
is  close  to  the  crown  of  the  sewer,  and  the  sewers 
have  had  to  be  covered  with  concrete  saddles.  An 
unusual  feature  in  the  bridges  is  a  curved  shelf 
on  the  outer  face  of  the  girder,  this  being  in- 
tended to  act  as  a  smoke  shield  by  diverting  the 
smoke  from  the  parapet  as  engines  pa-ss  under  the 
bridge.     The  work  is  being  done  by  company  force. 

The  elimination  of  grade  crossings  in  cities  is  accom- 
plished in  most  cases  by  the  elevation  of  the  tracks  aliove 
the  streets,  while  the  depression  of  tracks  below  the  street 


Ciiicago.  ^lilwaukee  &  St.  Paul  Py.,  at  Minneapolis,  ^linu. 
This  division  commences  by  junction  curves  from  the  main 
line  at  the  South  .Minneapolis  shops  and  extends  west- 
ward in  a  straight  lino  just  north  of  and  parallel  with  29th 
St.,  from  Cedar  Ave.  nearly  to  the  city  limits.  It  was 
built  originally  at  the  street  level,  and  passes  largely 
through  a  residence  district,  although  for  a  considerable 
part  of  its  length  it  is  bordered  by  elevators,  coal  yards, 
lumber  yards  and  other  industries. 

In  lUlO  the  city  passed  an  ordinance  requiring  the  rail- 
way company  to  lower  its  main  tracks,  and  (with  only 
one  exception)  to  separate  the  grades  at  every  existing 
street  crossing  from  Cedar  Ave.  to  Hennepin  Ave.  On 
aicount  of  the  favorable  conditions  for  depressing  the 
tracks  between  these  points,  the  railway  company  accepted 
tlic  ordinance.  But  as  tliere  was  no  provision  for  taking 
care  of  the  industry  tracks  a  number  of  tiie  industries 
joined  forces  and  by  legal  proceedings  delayed  the  begin- 


O/d  6rade  ai 
/  Street  Level 


o.doo 


rz.doo' 


fejioo  \ 


:poo  -woo 

^-  New  Oradi  Crrx>i/ng 


FlO.   1.      PliOKII.K  nr  TlIACK   DkI'KKSSION   ok  TIIK  ClllC.VdO,   M  II.WAl'KKK  &  Sr.   I'm  I,   ivV.  AT  MlNNKAI'OI.lS.   Mivv 


level  is  of  nunb   k'ss   frequent  occurrence.     Tlie   latter     ning  of  the  work  until   late  in    IIU'J.     This  controversy 


method  usually  invoIve.H  sjircial  difficulties  due  to  intersec- 
tion of  or  interference  with  sewers,  water  and  gas  mains, 
etc.,  and  the  work  is  usually  attended  with  greater  diffi- 
culty than  track  elevation. 

An  interesting  piece  of  track-depression  work  now  in 
progress  is  that  on  the  Hastings  &  Dakota  Division  of  the 


is  noted  In-low.  The  cost  of  lowering  the  main  tracks  was 
estimated  at  $1,0()().0()(),  but  the  compromise  increased 
the  estimate  to  something  over  $l,r)00,000. 

As  the  ground  falls  away  from  the  general  level  east 
from  Cetlar  .\ve.,  ami  west  from  Hennepin  Ave.,  it  was 
decided  to  lower  tlie  line  between  these  points,  a  distance 
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,■1    It    mi.,    iiivdlviii;^    lu-arlv     10    slri-t't.    croMHiii^x.      Tliis      sliowii   in    l-'i;;.  '■!.     'V\u-  pipcn  art^  iiiclo.-cd   in   I'lost- proof 
improves   till"  frrudfs   of    llic   romicrtioiiH   at    ritluT  oiiil.      Itoxiii;;  ami  arc  laid  upon  llii'w  slaliH,     Klfrtric  and  Uile- 


Tlu'  dt'pivssioii  is  alioiit  i.'()  ft.,  and  the  stri'«>ts  arc  niiscd 
aUmt  .<  ft.  tivcr  tin-  cut.  1)V  inclined  approaches  of  :\'/'„ 
jjrailc,  .so  tiujt  all  strc»'t  l)rid>.'cs  have  a  niininiuin  clear 
nnce  of  ISl,^  ft.  The  j,Maile  of  the  revised  line  is  tint, 
nnif^inji  from  O.ir)  to  O.'A'/, .  The  (dd  and  new  profiles, 
with  the  position  of  the  various  hrid^'cs,  etc.,  are  shown 
in  V'v^.  1. 

The  work  was  rommen.cil   in    IIMV  :il    lli'iiiirpin   .\vi'., 


phone  conduits  arc  rarried  in  the  same  wav,  while  IIk;  ;ras 
mains  are  larricil  under  the  hrid^'i'  idnitmcnt-  iind  hc-ncat.h 
the  tracks. 

'I'hc  sewers  are  mairdy  helow  Ihc  ;.'riiilc  Ijnc',  Imt  in  many 
I  a>es  with  only  a  few  inches  of  cover.  TIicm  sewers  arc 
protected  hy  rcinforci-d-concrctL'  saddles  as  shown,  new 
manludcs  heinj;  provided  outside  of  the  ri^^ht-of-way. 
Several  of  these  old  sewers  wliilu  uncovered  <^a\ii  trouhio 


which  street   has  for  .scvi-ral  yc  us  hecn  carried  over  the  hy  hursting  during;  heavy  rains  (when  they  llowed  to  full 

tniiks  hy  a  viadud.     .\t  this  point  the  old  line  ascended  capacity),  thus  discharffiiif;  water  into  the  cut.     WIktc 

•>  the  ground  level  (and  street  level)  hy  a  f,'radu  of  O.'i" '  <' .  the  sewers  were  not  deep  enou^rh  to  permit   the  track  de- 

Contrtff       "  I      Vertical  Curve    ' 


Sectional     Plan     C- C 
FIRST         STREET  SRItvGF. 


Enlarged  Section 
of  Abutment  Wall 


HARRIET      STREET         BRIDGE 

Fk;.  2.     ]?KiNFoi!ci:i)-CoNLi;i:Tr.  ISuiiKiiis  oveu  the  Di;pi!E.s.sei)  TiiACK.s  .\x  .MiNNKAroi.is.  .Minw.;  Chicago, 


Milwaukee  &  St.  Paul  Ry. 

(The  tracks  under  the  side  spans  are  for  industry 

while  the  new  line  has  a  desccndinji  f;:rado  of  0.."5%.  At 
the  end  of  that  season  a  run-oir  or  incline  of  2%  grade 
was  huilt,  running  out  on  the  ohl  level  at  Lyndale  Ave. ; 
in  1!)13,  the  run-off  was  at  Nicollet  Ave.,  and  that  for  1914 
will  he  at  Chicago  Ave.,  wliilc  it  is  expected  to  complete 
the  work  to  Cedar  Ave.  in  1916. 


[■onneclions) 
diverted 


to  tlie  nearest  sewer  of  ad- 


])ression,  they  were 
quale  capacity. 

For  a  part  of  tlie  distance.  29lh  St.  is  parallel  with  the 
railway,  anil  its  north  line  coincides  with  the  south  right- 
of-way  line,  so  that  in  some  instances  a  retaining  wall 
was  required  to  siip])ort  the  street.     This  is  surmounted 


Although  the  ground  is  practically  level,  there  is  a  ra-  by  an  iron  railing  instead  of  a  parapet  wall, 

vine  between  Portland  and  Clinton  Aves.,  where  4th  and  The  roadbed  is  of  ample  width  for  drainage,  and  at  in- 

"ih  Aves.  were  formerly  crossed  by  railway  bridges.     A  tervals  of  about  1500  ft.  there  are  special  catchhasins  with 

_rade  crossing  will  be  maintained  at  5th   Ave.,  but  at  connections  to  the  sewers.     These  are  of  concrete,  ty^y-f.^-) 

Ith  Ave.  the  old  subway  will  be  replaced  by  a   viaduct  ft.,  with  an  iron  grating  on  top  to  retain  large  pebbles, 

with   long   approaches,   as   this   street    is   an    important  etc.     At  the  .side  of  the  catchl)asin  is  a  low  toe  wall  to 

thoroughfare  with  a  double-track  car  line.  prevent  material  from  the  slope  of  the  cut  l)eing  washed 


Water  mains,  gas  mains  and  .sewers  are  encountered  at 
most  of  the  cross  streets.  The  water  mains  were  cut  tem- 
porarily and  are  being  relaid  permanently  between  a  pair 
"f  the  girders  of  the  concrete  bridges.  For  this  purpo-^^e 
lach  of  these  girders  has  a  ledire  on  the  bottom  of  the 


down  upon  the  grating. 

iNDrsTi.'Y  Tkacks  and   Facilities 

The  industries  noted  above  introduced  s])ecial  problems 
in   re<rard  to  their  track  connections,  and  these  were  a 


inner  side,  forming  shelves  to  sui)])ort  concrete  .slaljs,  as     source  of  controversy.     The  right-of-way  was  generally 
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100  ft.  wide,  with  one  main  track  and  from  one  to  five 
additional  tracks  to  provide  service  to  industries  on  either 
side.  The  width  was  sufficient  generally  for  two  main 
tracks  and  the  slopes  of  the  new  depression. 

The  question  raised  bv  the  industries  was  as  to  the 
railway  company's  liability  for  the  changes  necessarj-  to 
be  made  in  industry  tracks,  since  the  lowering  of  these 
tracks  and  adjusting  the  industries  to  be  served  from  the 
lowered  tracks  represented  a  very  considerable  expense. 
The  industries  claimed  that  the  railway  company  should 
bear  this  expense.  The  company  contended  that  the 
tracks  were  to  be  loM-ered,  not  of  its  initiative  and  for  its 
benefit,  but  by  order  of  the  city  authorities  and  as  a 
measure  of  public  safety ;  and  therefore  the  industries 
should  make  the  necessary  adjustments  themselves  and 
entirely  at  their  own  expense,  including  the  cost  of  the 
changes  in  the  tracks  ser\-ing  them. 

The  litigation  was  compromised  by  the  railway  com- 
pany agreeing  to  put  in  one  track  (to  be  called  a  service 
track)  in  addition  to  the  two  main  tracks,  leaving  the  in- 
dustries to  stand  the  cost  of  providing  the  additional  track- 
age necessary  to  serve  them,  these  latter  tracks  to  be  laid 
next  tt)  the  right-of-way  lines,  and  the  industries  at  their 
own  expen.se  to  adjust  themselves  to  these  tracks.  All 
such  tracks  were  laid  at  tlie  grade  of  the  main  tracks  (in- 
stead of  rising  on  an  incline  to  the  old  elevation)  and 
this  required  a  considerable  depression  of  the  industries. 

Where  the  right-of-way  was  not  wide  enough  for  the 
two  main  tracks  and  one  .service  track,  the  railway  com- 
pany contributed  to  the  cost  of  the  industry  track  an 
amount  which  was  approximately  what  would  have  been 
required  if  a  retaining  wall  had  been  built  to  hold  the 
slopes  for  the  three  tracks  within  the  right-of-way  limits. 
The  result  has  been  a  great  burden  of  expense  to  the  in- 
dustries, and  a  large  additional  burden  on  the  railway 
company. 

It  has  been  pointed  out  in  this  connection  that  iu  many 
cases  the  elimination  of  grade  cro.ssings  by  track  eleva- 
tion or  depression  cannot  be  brought  almut  without  hard- 
ship to  the  abutting  interests,  especially  where  these  are 
industries  in  which  the  railway  is  giving  .service.  Fur- 
ther, the  railways  are  not  undi^r  obligation  to  assume  the 
expense  of  restoring  these  facilities,  and  much  less  to  a.s- 
sume  the  cost  of  adjustments  necessary  to  be  made  in  the 
industries  to  permit  of  the  continuation  of  track  service 
from  the  railway. 

The  industries  required  s])ecial  treatment  to  suit  the 
conditions  and  requirements  of  cacli  case.  In  some  cases 
a  retaining  wall  bad  to  l)e  i)uilt  at  tlie  right-of-way  line, 
surmounted  by  a  reinforced-concrete  fence.  In  other 
cases,  the  owners  pcrniittctl  the  slope  of  tbe  cut  to  extend 
over  their  property,  a  toe  wall  lieing  built  at  tbe  right-of- 
way  line.  This  occurred  usually  wliere  a  trestle  or  other 
strufture  at  the  upper  level  could  be  built  over  tlie  slo|)e. 
In  one  case,  where  '^!)th  St.  is  ])arallel  with  and  adjacent 
to  the  top  of  tbe  retaining  wall  of  tbe  cut,  an  industry 
had  a  warehouse  on  tbe  opposite  side  of  this  street.  Hen! 
a  track  and  team  driveway  liavc-  been  |tro\ided  on  tbe 
railway  side,  and  a  lateral  sidiway  built  under  'i'.Hh  St. 
to  enable  the  industry's  wagons  to  drive  down  a  |)ri\ate 
road  from  30th  St.  ami  pa.ss  under  ".'IMli  St.  to  tbe  team 
driveway. 

It  is  interesting  to  note  the  difTerent  metiiods  adopted 
for  handling  coal  in  three  of  the  coal  yards  on  this  line. 
In  one  case,  the  coal  yard  is  at  the  track  level,  with  an  in- 


clined driveway  to  the  street;  coal  is  delivered  from  cars 
into  a  traik  hopper  and  carried  i)y  an  elevating  conveyor 
to  large  elevated  storage  bins  of  timber  construction,  be- 
neath which  the  carts  drive  to  take  their  .supply  from  va- 
rious chutes.  In  another  case,  the  yard  is  at  the  street 
level  with  a  steel  storage  bin  built  close  to  the  edge  of 
the  cut,  and  provided  with  a  traveling  hoist  upon  the 
roof  with  a  horizontal  carrier  to  distribute  the  coal  to 
the  various  bins.  In  the  third  case,  the  yard  is  at  the 
street  level,  but  the  concrete  elevated  dock  is  .set  back  from 
the  tracks.  Here  the  cars  deliver  coal  to  a  track  hopper  be- 
side an  elevator  tower,  from  which  an  inclined  conveyor 
bridge  extends  over  intervening  tracks  to  the  bins. 

Street  BninoES 

There  will  be  '.V,  bridges.  The.se  are  of  reinforced 
concrete  of  the  slab-and-girder  type,  with  three  spans,  the 
girders  and  slabs  forming  a  continuous  structure  from 
end  to  end.  The  center  span,  31  ft.  G  in.  c.  to  c.  of  col- 
umns, covers  the  double-track  main  line.  The  side  spans 
are  usually  29  ft.  in  the  clear  (sometimes  42  ft.  where 
three  tracks  are  spanned)  and  cover  a  bank  slope,  team 
driveway,  industry  tracks,  etc.,  according  to  the  local 
( onditions.  Two  typical  designs  are  shown  in  Fig.  2. 
Tbe  bridges  are  about  350  ft.  apart,  and  a  view  along  the 
track  gives  the  general  ap])earance  of  a  tunnel.  The 
width  of  the  bridges  varies,  and  is  such  as  to  conform  to 
the  width  of  the  roadway  with  an  S-I't.  sidewalk  upon 
each  side. 

Tbe  .-^oil  is  sand  and  gravel ;  witli  a  few  clay  seams,  and 
lio  j)iling  is  required,  Imt  it  is  provided  that  the  bearing 
of  foundations  on  the  natural  .soil  .shall  not  exceed  21/^ 
tons  per  sq.ft.  The  pier  footings  liave  to  be  modified 
in  sha])e  in  some  cases,  where  they  are  adjacent  to  a  sewer 
(Fig.  2).  These  footings  are  made  long  and  narrow  (at 
the  side  of  the  sewer)  instead  of  the  usual  square  shape. 
The  street-approach  grades  are  in  general  3%,  with  60 
ft.  of  vertical  curve  at  the  middle  of  the  bridge. 

The  compete  is  of  stone  with  proportions  as  follows: 
1  :  3 :  (5  for  footings  of  the  bents  and  for  all  concrete 
work  of  gravity  section ;  1 :  2i/<> :  5  for  all  reinforced 
abutments,  and  1:2:4  for  the  columns,  girders,  floors 
and  handrails.  The  aggregate  consi.sts  of  torpedo  sand 
and  granite  .screenings  of  %-  to  Y^^-in.  size.  The  reinforce- 
ment is  of  deformed  bars,  which  are  cut  and  bent  at  a 
neighboring  yard  and  as.sembled  on  the  work.  Some 
of  the  stirrups  have  the  upper  ends  of  the  legs  bent  over, 
borizontally  so  as  to  hook  upon  the  sides  of  the  form. 
'I'liis  eliminates  the  use  of  blocks  to  keep  the  stirnips 
above  the  bottom  of  the  form. 

In  construction,  the  ft>otings  are  built  first,  and  then 
tbe  columns,  the  latter  being  linished  with  enlarged  head.s. 
as  sliown,  to  carry  the  t^ross-girder  built  later.  Tbe  beams 
and  deck  slab  are  then  poured  at  oiu'  time.  The  false- 
work and  rtoor  forms  are  left  in  place  from  two  to  tliree 
weeks  before  remo\al.  The  handrail  forms  have  usually 
been  allowed  at  K-ast  IS  bours  before  removal.  Previous 
t(»  tliis  season,  the  handrail  forms  were  remoMMl  after  24 
hours  and  the  face  of  tbe  concrete  was  brushed  with  a 
>\\\\  wire  brush  to  exjtose  the  red  granite  .screenings  in 
the  aggregate. 

It  was  decided  to  discontinue  this  practice,  as  a  smooth 
concrete  face  .seems  to  give  a  more  pleasing  elfect  and  to 
bring  out  more  clearly  the  angles  and  planes  of  the  de- 
sign.    .\s  a  I on.sequence,  thi:  hand  rails  as  they  are  now 
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hiiill,  .-liow  II  smodlli  (iiMirctr  face.  'I'licv  tin'  nihlicil  witli 
ciiuTV  sloiu-  just  i'ii<>n;;li  to  tiikc  out  siirfiicf  irioj^Milaiilio.s 
or  lini-lu'il  with  (riiiciil  jjiout  to  rciuovc  Kiirfm-o  discolor- 
ntiin.H. 

A  lalluT  iioM'l  (111  k  (niisliiiclion  on  (lio  Ni((>lli'l  A\f. 
hriiltri'  pidvidi's  lor  a  lutiirc  widciiiiii,'  of  llio  iirt'sfiil  .10- 
fl.  roadway  to  <>0  ft.  Tlic  roinrott'  roadway  dock  is  iiiado 
(.0  ft.  wido,  with  lO-ft.  sidcwalk.s,  hut  llii'  latter  arc  wid- 
ened to  l.")  ft.  hy  hollow  tile  hlocks  laid  upon  the  roadway 
.ind  coveretl  with  a  thin  layer  of  eoncret*'.  Whenever  the 
I  ity  iU>jiire.><  to  widen  the  roadway,  the  .">  ft.  of  tiles  can  ho 
removed  readily,  witiiout  airectinjj  the  structural  d(!»if,Mi 
ol  the  bridjje. 

The  hridfie  parapet  walls  are  .'!  ft.  hii:ii,  paneled  as 
,-hown  in  Fig.  '.i.  In  removing  tlie  forms  from  tlie.sc,  the 
.  Ieat.<  -1  are  removed  and  the  higging  loosened.  Then 
the  cleats  />'  and  holts  ('  are  removed  (the  latter  liaving 
Iwen  grea.sed  hefore  placing).  Next,  the  '-i.xli-in.  studding  is 


r/oa/ 
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Section  throuojh 

Form  for  Barcpei 


Fig.  3.     Smoke  Shield,  Pauapet  axd  Pakai'et  Foi!.\i> 
FOi!  BmiRiKs  ovKi;  1)eim!Es.-<ei)  Tkacivs  A'r  Minne- 
apolis. Minn.;  C.  M.  &  St.  P.  I?y. 

removed,  with  the  higging  attached.  Finally  tlio  strips  I) 
;ire  removed  and  the  remaining  higging  is  taken  off  hy 
■'roi)ping  the  ui)j)er  unit  and  raising  the  lower  one,  as 
-iiown.  An  unusual  feature  of  the  bridges  is  a  smoke 
^llield,  intended  to  throw  the  smoke  away  from  the  para- 
l;et  wall.  This  is  a  ledge  !)  in.  wide  formed  along  the 
bottom  of  each  fascia  girder,  as  shown  in  Fig.  3. 

Temporary  bridges  with  framed  tindjer  bents  and  joists 
are  constructed  wherever  it  .seems  nece.s.sary  and  .street- 
lar  traffic  is  carried  on  a  temporary  bridge  at  one  side  of 
the  l)ridgc  site.  At  one  .street,  where  a  regular  temporary 
bridge  was  not  required,  but  wiiere  school  children  crossed 
tiie  work,  a  narrow  timber  footbridge  was  built.  Thi-- 
I'.ad  high  close-boarded  sides,  sloping  outward  at  the  top. 
to  prevent  the  inquisitive  children  from  hanging  over  the 
edge. 

Behind  the  abutments  and  retaining  walls  are  4-in.  tile 
drains  which  lead  either  to  a  catchbasiu  or  to  weep  holes 
111  rough  the  walls. 

Construction  Methods 
The  excavation  is  done  by  steam  shovels,  the  gravel 


Mid  Htnndiii;.'  ucil.  The  material  Is  rciiiovcr]  liy  h^tandard 
gage  e<pii|>mi'nt  and  used  largely  as  filling  for  enlarging 
the  Hite  of  a  freight  yard.  It  was  found  po^^lble  in  many 
inHtnnces  lo  make  the  e.\cavation  for  bridge  abutment-- 
just  |in'\i«ins  to  stcam-shovcl  cuts,  th(!  excavated  material 
iK'ing  thrown  out  in  front  of  the  abutment  site  and  loaded 
by  the  st4'am  shovel  on  its  next  cut.  When  it  was  impos- 
silile  to  do  this  it  wax  nucuHHiiry  to  load  the  excavated  ma- 
terial on  cars  by  hand. 

There  are  1(1  to  lit)  trains  daily  over  the  line,  besides  a 
heavy  switching  service  to  accommoclate  th(!  numerous 
industries.  On  j)art  of  the  work,  a  tem])orary  running 
track  was  laid  on  tin-  surface,  outside  of  the  liiu;  of  the  cut 
and  being  part  I \  on  private  land  and  partly  in  ^!Hh  St.  At 
some  points  this  was  used  until  the  comphstion  of  the 
depressed  work,  but  at  others  it  was  abandoned  as  soon  a.s 
oiu'  track  could  be  laid  through  the  cut,  and  the  traffic 
was  openited  on  this  latter  track.  The  grades  of  the  run- 
(/Uts  at  the  end  of  the  depressed  section  are  about  2.8%, 
but  trains  have  been  operated  temporarily  over  grades  of 
■>'/f ,  using  a  pusher  engine  for  thi;  assistance  of  passenger 
trains. 

The  portable  concreting  plant  travels  on  the  construc- 
tion track  at  the  lower  level,  and  lias  a  V^-yd.  mixer  of  the 
drum  type  mounted  at  the  rear  of  a  flat-car.  Behind  this 
is  a  pile-driver  car,  converted  into  a  concrete  elevator, 
using  the  leads  as  guides  for  a  Mj^.T'^-  flump  bucket  having 
the  discharge  door  at  the  bottom  of  the  forward  .side. 
The  empty  bucket  drops  into  a  pit  beneath  the  ties,  and 
a  .short  hinged  chute  is  swung  out  to  receive  the  concrete 
dumped  from  the  mixer  and  deliver  it  to  the  bucket. 
The  chute  is  then  raised  and  the  bucket  hoisted.  At  the 
top,  an  attendant  trips  the  side  door,  which  falls  outward 
to  form  an  apron  connecting  with  the  chute  through  which 
tlie  concrete  flows  to  the  forms.  This  bucket  was  designed 
by  the  engineering  department,  and  it  is  planned  to  make 
the  side  door  operate  automatically. 

On  the  first  part  of  the  work,  stationary  stiff-leg  der- 
ricks at  the  ground  level  were  used  to  handle  the  forms 
jiiid  concrete  liuckets,  Init  the  present  arrangement  for 
concreting  is  more  coinejiieiit.  The  stiff-leg  derricks 
were  used  this  .season  at  ])laces  where  they  were  already 
set  up,  but  at  other  bridges  A-frame  derricks  fitted  with 
h.and  crabs  or  hoists  were  u.sed  to  erect  the  falsework  for 
the  bents  and  the  bent  fonn.s.  The  falsework  timbers  and 
floor  fonns  were  erected  from  the  street  le\el,  the  timbers 
being  run  out  on  dollies  and  the  floor  forms  assembled 
and  carried  to  place.  Although  the  bridges  varv  in 
dimeusion.s,  it  has  been  found  possible  to  use  sectional 
floor  forms  by  making  sliglit  changes.  These  have 
been  used  as  many  as  three  times,  while  handrail  forms 
have  been  used  on  live  bridges  before  being  di.scarded. 
The  fonns  for  the  bent  cohnnns  have  also  been  made  sec- 
tional. 

E.\(ilNEi;i!S 

Tlie  work  is  being  done  by  the  railway  company's 
engineering  department,  most  of  the  construction  work 
on  this  road  being  built  by  comjiany  force.  From  200  to 
;300  men  are  employed.  AV.  R.  Powrie  is  District  Engi- 
neer, and  F.  M.  Sloane  is  foreman  in  charge  (for  the 
Engineering  Department).  The  design  and  execution  ot 
all  the  work  are  under  the  general  direction  of  C.  F. 
Loweth,  Cliief  Engineer  of  the  Chicago,  Milwaukee  & 
St.  Paul  Pv. 
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The  frequent  practice  of  putting  %-in.  tie-rods  ou  5-ft. 
to  7-ft.  spacing  for  terra  cotta  floor  arches  spanning  be- 
tween steel  beams,  without  due  study  of  the  span  and 
depth  of  the  arches  and  of  tlie  weight  of  the  floor  loads, 
appears  to  be  open  to  criticism  from  the  standpoint  of  en- 
gineering thoroughness. 

End  Pankls,  and  Kelatiox  of  Thrusts 

At  first  sight  it  may  seem  that  in  a  series  of  arches  the 
thrusts  of  adjacent  arches  counteract  one  another  and  tiiat 
therefore  there  is  no  necessity  for  tie-rods  excepting  in 
end  panels  or  in  panels  at  the  sides  of  stair-Avells  or  other 
openings.  The  view  that  tie-rods  in  such  end  panels  will 
take  care  of  all  lateral  thrusts  is  not  correct. 

In  the  series  of  arches  shown  in  Fig.  1,  assuming  all 
of  the  loads  equally  distributed,  the  anh  thrusts  a,  h.  r.  J 


f  ^ j^  I k 
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FIG. 3 

and  «■  will  all  be  equal.  Therefore  at  beam  Ji  the  arch 
thrust  6  on  the  one  side  will  exactly  balance  the  arch 
thrust  b  on  the  other  side.  But  the  thrust  a  on  the  out- 
side beam  A  e.\erts  by  the  tension  t  in  the  tie-rod  an  un- 
balanced pull  on  beam  B.  There  is  an  unbalanced  pull 
on  l)eam  I)  in  ti>e  opposite  direction,  also  equal  to  /.  To 
preserve  equilibrium  tie-rods  nmst  be  supplied  between  li 
and  D.  Thus,  even  assuming  all  the  arches  of  e(|ual 
span,  equal  depth,  and  equal  loading,  tie-rods  must  be 
u.xed  in  interior  as  wvW  as  en<l  bays. 

If  any  dependence  is  placed  on  the  thrusts  of  adjacent 
arches  balancing  one  another,  then  nnc<|nal  loading  of  one 
arch  iinniediately  exerts  nnlmlaiiccd  thrusts  on  all  ad- 
jacent arches. 

Sll  i:\lt   liKIW  KKN    Bl,OCKS 

Let  UM  take  still  another  view  of  the  question.  Tlie 
sketcli  Fig.  2  has  been  prepared  as  a  typical  ])Ian  of  a 
Keries  of  arches  with  load  on  bay  HC.  shown  shaded.  The 
load  caus(!s  arch  thrusts  on  the  beams  li  and  ('  which, 
if  not  ftillji  restrained  by  tie-rods,  tend  to  make  I  be  l)eains 
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bend  laterally  as  shown  by  the  dotted  lines.  Considering 
the  arch  between  A  and  B  as  a  horizontal  beam,  these 
thrusts  cause  shear  stresses  along  such  lines  as  6'^'.  Terra 
cotta  arches  are  usually  laid  in  a  manner  that  does  not 
provide  much  bond  between  the  sides  of  the  different 
series  of  blocks,  and  it  is  easily  conceivable  that  the  shear- 
ing stresses  might  cause  cracks  along  the  joints  between 
the  series  of  arch  blocks  just  referred  to,  besides  over- 
stressing  the  steel  beams  due  to  lateral  bending  stresses. 

Bridging  Action 
There  is  one  more  phase  to  be  considered,  and  to  illus- 
trate it  Fig.  3  is  given.  Assume  beam  B  to  be  over- 
loaded from  any  cause,  say  by  a  heavy  partition,  while  the 
adjacent  beams  are  lightly  loaded.  If  beams  A  and  C 
are  connected  to  B  by  sulVu  ient  tie-rods  to  resist  the 
horizontal  components  of  thrusts  along  the  dotted  lines, 
the  terra  cotta  arches  (if  of  sufficient  depth)  will  act  in 
a  manner  similar  to  bridging  between  wooden  floor  joists 
and  will  give  to  beam  B  an  additional  factor-of-safety 
against  overloading  by  transferring  part  of  the  loads 
from  B  to  A  and  to  C. 

Double  Rods 

I'lom  a  practical  standpoint  it  might  be  noted  that  the 
ligured  thnists  for  the  regular  arch  action  sometimes  re- 
([iiire  the  tie-rods  to  be  spaced  close  together,  or  else  that 
llicy  be  larger  than  the  usual  '^^'i^-  diameter.  As  most 
beamwork  is  framed  with  ^4"iii-  rivets,  it  is  desirable  to 
use  •^4"iri.  tie-rods,  because  larger  rods  woidd  require 
the  punching  of  two  sizes  of  holes,  which  is  expensive.  An 
expedient  which  has  been  found  useful  to  avoid  much 
cutting  of  the  terra  cotta  is  to  place  the  rods  about  double 
the  figured  distance  apart  when  the  theoretical  spacing 
is  very  close,  and  put  one  set  of  tie-rods  directly  over 
tlie  other,  keeping  the  centers  of  the  pairs  of  rods  as  close 
as  possible  to  the  bottoms  of  the  beams  or  to  the  thrust 
lines. 

It  is  also  well  to  have  the  rods  spaced  apart  in  the  clear 
in  multiples  of  the  width  of  the  tile,  as  this  helps  to  re- 
duce the  splitting  of  the  tile  to  the  mininuim. 

Rise  of  Arch 

Most  slruitural  liandbooks  give  the  necessary  formulas 
for  figuring  the  required  tie-rods,  both  to  resist  the  anh 
thrust  and  to  keep  the  stresses  in  the  steel  beams  within 
the  proper  limits,  but  even  here  caution  must  be  observed 
in  api)lying  the  formulas,  especially  as  to  the  effective  rise 
of  the  arch. 

For  instance,  take  a  12-in.  flat  terra  cotta  arch  spanning 
between  \'i-'m.  beams  6  ft.  on  centers,  where  a  flat  ceiliiuj 
is  desired  in  the  terra  cotta  con.struction.  The  usual  prac- 
tice i-i  to  have  the  bottom  of  the  arch  2  in.  below  the  bot- 
tom of  the  beams  to  allow  for  (ireprooflng  the  steel,  so  that 
we  only  have  at  the  most  10  in.  above  the  bottom  of  the 
beam  to  the  top  of  the  arch  ;  and  due  to  the  irregularity  of 
the  arcli  blocks  we  nuiy  have  less.  The  center  of  the  com- 
pressive stresses  must  be  at  least  an  inch  or  more  below  the 
to])  of  the  arch.  The  tie-rods  are  usually  15  in.  above  the 
liottom  of  the  beams.  So  the  distaiu'C  from  the  center  of 
the  compressive  forcivs  to  the  center  of  the  tie-rods,  for 
such  conditions,  cannot  be  more  than  <>  in.  For  a  total 
load  of  ir)()  lb.  per  .xq.ft.  on  the  arch  the  thrust  causing 
tension  in  the  tie-rods  will  then  be: 

. 1.350  (0.  per  Ini.fl. 

h  X  <i 
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wliiili  would  call  I'lu-  •j'i-iii.  fic-nids  not  over  I  ft.  on  rcii- 
tiTs  (or  say  I  ft.  I  in.  on  (niters  to  avoid  ciittinf,'  lilockH 
to  lit  ln'twccn  tlic  ntds). 

This  allows  a  stress  ol"  IH.OOO  lli.  per  s(|.iii.  in  the  tie- 
nuis.  'Phis  spaeiii','  is  closer  tlian  examples  ;;iv«'n  in  most 
liandlM)oks.  and  the  suhjeets  of  areh  stresses  and  tie-rod 
spat  in j:  seem  to  he  worthy  of  more  attt-ntion  than  is  tisn- 
ttlly  j.'iven  to  them,  espeeially   ftir  heavy   lloordoads. 

In  the  example  piven  ahove,  the  horizontal  thrust  to 
Ih'  taken  up  hy  the  tie-rods  is  l.toO  Ih.  per  lin.fl..  while  tlu; 
vertical  load  is  only  ilOO  Ih.  per  lin.ft.  The  horizontal 
thrust  on  the  hottom  llanye  of  the  heam    (spanning'  he- 

twecn  tie-rods)  will  he     -*-    X   l^'^'O  ^  !•').!  Ih.  jirr  lin.fl. 

which  force  wouM  ad  as  in  Fiir.  'I  fo  licnd  the  hottom 
llange,  and  is  active  especially  in  the  end  hays. 

CV)Nci.isn>\s 

The  (orrci  I  method  is  to  desii,Mi  cadi  arch  for  its  own 
ixindition  t)f  span,  dcptli.  and  luMilini:.  and  to  Mipply  tlu' 


TlKe  I^ittle  River  Drainage 
District 

.\  vast  anioiiiil  of  work  is  hein;,'  done  in  Ihc  Southwest 
in  ri'daiminp  swamp  and  overflowed  lands.  This  work 
is  done  mainly  hy  draina>.'e  distriits  orpinized  iindiir  state 
laws,  'i'lie  liittle  Uiver  draina;,'e  district,  a  map  of 
which  is  sIkiwu  in  Ki;;.  I,  is  in  the  sontheasiern  section  of 
Missouri  and  <lirecfly  ailjaceiit  to  the  St.  .Johns  drainage 
district  dcscrihcil  in  our  issue  of  Sept.  17,  1!)14.  The 
district  is  niana;,'ed  hy  a  hoard  (d*  supervisors,  of  which 
.rohii  II.  Ilimmcllicr^rer  is  President.  Tin;  Chief  Enjji- 
ncer  is  William  A.  O'Hrien.  of  Ca|M!  (iirardeau,  .Mo.,  and 
Fsliani  Waiidolph,  of  Chicago,  is  Consulting,'  lOn^ineer. 
'J'he  district  covers  an  area  appro.ximatfily  10x!)0  miles, 
containin;;  188,000  acres.  It  is  suhject  to  overflow  at 
times  of  lii;rh  water  in  the  Little  and  Castor  rivers  (flow- 
in<,'  from  the  Ozark  foothills),  and  as  the  slojie  to  the 
.'iouth  is  less  than  that  of  the  territory  at  its  northern  end, 
the  water  docs  not  flow  off  as  rapidly  as  it  is  received. 


Fig.  1.     LiTTLi:  liivKi;  Duainagij  DistkicT 


necessary  tie-rods  to  all  of  the  arches  without  rolyin<;-  in 
any  way  on  adjacent  arch  thrusts.  This  also  allows  at 
any  time  durin*;:  the  construction  of  the  huildini,',  or  at 
any  time  later,  alterations  to  he  made,  even  though  they 
require  the  removal  of  an  arch  (as  to  provide  for  a  new 
well  openinjr  or  any  other  kind  of  an  opening),  without 
listurbing  the  equilibrium  of  adjacent  arche.s. 

On  several  recent  liuildings,  the  beams  were  spaced  ap- 
liroximately  7  ft.  on  centers,  the  terra  cotta  blocks  were 
15  in.  deep,  the  top  of  the  terra  cotta  was  1."5  in.  above 
the  bottom  of  the  i)eanis.  with  cinder  concrete  (ill  aliove. 
The  total  floor  loads  varied  from  170  lb.  per  sq.ft.  to  ;J20 
II).  per  .sq.ft.  The  tie-rods  (not  upset,  to  avoid  having 
'■>vo  sizes  of  puiichinir  in  the  beams)   were  called  for  as 

Hows: 

For  170  lb.  total  loaii,  •>i-in.  rods,  4  ft.  7  in.  on  center.s. 
For  22.')  lb.  total  loarl,  -^-in.  rods,  3  ft.  .">  in.  on  centers. 
For  .320  lb.  total  load,   -yi-in.  rods,  2  ft.  6  in.  on  centers. 

Doubling  of  the  rods  was  alloweil  for  the  closer  spa(;- 
ings  to  avoid  the  e.xtreme  amount  of  cutting  for  the  terra 
cotta.  Even  at  this  spacing,  which  is  closer  than  or- 
dinarily used,  the  stresses  in  the  rods  ran  rather  high, 
though  of  course  in  all  cases  some  distributing  action 
can  ])robably  be  relied  on  due  to  the  cinder  concrete  fill, 
and  to  the  flooring. 


Tiic  plan  adopted  for  di'aiiiagc  is  to  divert  these  streams 
into  the  .Mississippi  River  at  the  north  end  of  the  dis- 
trict, and  to  build  a  .system  of  about  (V2'i  miles  of  drain- 
age ditches  and  10  miles  of  levees  to  provide  for  local 
drainage  after  tiie  headwaters  have  been  disposed  of  by  the 
diversion.  An  additional  area  of  about  56,000  acres  (out- 
side the  ])re.seiit  limits)  will  be  benefited  by  these  works 
and  will  be  added  to  the  district  later. 

The  asses.sed  valuation  of  lands  within  the  district  is 
$7.50  per  acre  (or  .$:5,66f,4-tO),  which  is  about  20%  of  the 
actual  value  as  indicated  l)y  sales.  The  total  l)eneflt  as- 
sessed again.st  tlu;  lands  is  $13,202,285.  A  bond  issue  of 
$5,000,000  at  oi/j^f  will  jjrovide  funds  for  carrying  out 
the  work  and  the.se  bonds  have  been  sold.  Contracts  have 
been  let  for  most  of  the  ditch  and  levee  work,  aggregating 
$;{.9(i5,!)50.  These  cover  15,223  acres  of  clearing  and 
•12,829,690  cu.yd.  of  excavation,  the  contract  prices  for 
the  latter  ranging  from  51/^  to  14c.  per  yd. 

The  total  drainage  area  whose  run-off  will  have  to  be 
taken  care  of  is  about  1136  sq.  miles.  The  natural  drain- 
age channels  and  their  tributaries  form  a  net  work  of 
minor  valleys,  and  water  falling  on  the  hills  travels  not 
more  than  1/4  niile  to  reach  a  channel.  The  soil  is  a  yel- 
low clay  underlaid  with  hardpan  and  ab.sorbing  water 
very  slowly.     About  25%  of  the  area  is  under  cultivation. 
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Tlie  irreatest  21-hr.  rainfall  upon  record  in  this  terri- 
tory is  6.45  in.,  at  Jackson,  Mo.,  in  July,  1905.  The 
run-off  for  this  has  been  estimated  at  50  eu.ft.  per  sec. 
per  sq.nii..  hut  would  he  heavier  for  a  storm  \vith  the 
same  precipitation  coming  after  a  prolonged  period  of 
rainfall.  For  this  rea.son  the  run-off  unit  employed 
in  the  design  of  the  drainage  district  was  28  cu.ft.  per 
sec.  per  sq.nii.  for  tlie  first  day,  80  for  tlie  second,  56 
for  the  third  and  32  cu.ft.  for  the  fourth  and  last  day. 
The  highest  known  Hood  in  the  ilississippi  River  was 
that  of  IS  It,  whidi  reached  an  elevation  of  3-16.23  ft. 
above  the  mean  level  of  the  Gulf,  or  12  ft.  over  the 
banks  at  Cape  Girardeau.  All  designs  to  liandle  the  head- 
waters were  based  upon  the  above  maximum  rates  of  run- 
off for  the  entire  area,  occurring  simultaneously  with  a 
tlood  height  equal  to  that  of  1814. 

Stok.uje  of  Flood  Watei: 
Floods  from  the  headwaters  of  riviers  which  enter  the 
district  are  to  be  diverted  eastward  into  the  Mississippi 
River.  The  flood  waters  are  to  he  stored  in  three  basins, 
from  which  channels  aiul  tloodways  e.xtend  to  the  Mississ- 
ippi. These  basins  (West,  .Middle  and  East)  have  a 
combined  area  of  23  sq.mi.  Tlie  East  basin  also  gives 
the  necessary  head  for  outlet  into  the   Mississippi  liiver 
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on  the  south  side  of  the  floodway  to  care  for  low-water 
flow  and  freshets.  On  the  outer  or  north  side  of  the  north 
levee  is  an  intercepting  drainage  ditch.  Sections  of  the 
diversion  channels  are  shown  in  Fig.  2. 

The  railways  will  liave  to  raise  their  grades  to  the 
level  of  the  new  levees,  and  build  viaducts  across  the 
floodways.  Permission  to  cut  through  the  Mississippi 
River  levee  at  the  outlet  has  been  granted. 

Drain.\ge  of  the  District 
With  the  floodwaters  excluded  by  the  diversion  chan- 
nels and  levees  above  described,  the  interior  drainage  of 
tlie  district  is  to  be  taken  care  of  by  a  system  of  ditches. 
The  mean  annual  rainfall  for  the  territory  is  42.96  in., 
with  an  average  recorded  maximum  for  the  entire  area  of 
10.82  in.  in  three  days.  The  system  is  designed  to  provide 
for  a  3-in.  rainfall  in  24  hours.  The  complete  reclamation 
of  tlic  valley  involves  about  625  mi.  of  open  ditches. 
In  general  these  will  be  parallel  and  about  a  mile  apart, 
running  north  and  south.  The  bottom  width  is  from  4 
to  123  ft.,  and  the  depth  8  to  11  ft.,  with  side  slopes 
of  1:1  and  a  minimum  width  of  10  ft. 

Tlie  fall  is  about  I  ft.  per  mi.  The  ditches  of  the 
existing  smaller  districts  within  the  territor}-  are  tapped 
by  the  main  ditches.     As  the  system  expands,  the  size  of 
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when  tiiat  river  is  at  Hood  stage.  The  cost  of  this  ])art 
of  the  work  is  estimated  at  $1,1  15,000. 

A  diversion  channel  will  extend  from  the  Castor  River 
near  tireenbrier,  eastward  to  Crooked  Creek,  about  14i/> 
mi.  This  is  shown  at  ( .\ )  in  Fig.  I.  A  levee  on  the 
.south  side  10  to  22  ft.  high,  in  conjunction  with  the 
foothills  on  the  north,  will  form  the  West  Basin  (for  thr 
Castor  River  floodwaters),  of  such  capacity  as  to  require 
48  hr.  for  the  maximum  run-off  to  Mil  it. 

In  continuation  of  this  channel,  (!rooked  Creek  and 
Whitewater  Fliver,  will  be  enlarged  and  improved  for 
about  two  miles  to  a  point  near  Allenville.  From  this 
point,  a  second  diversion  cluiiinel  will  extend  15  mi. 
east  to  the  Mississip|)i  l?iver  outlet,  21/2  nii.  below  Cape 
Girardeau,  as  shown  at  (!?).  Fig.  1.  .\  levee  15  to  24 
ft.  high  will  ext<'iid  tiic  full  Icngtii  of  this  chaMiicI  along 
its  south  side,  while  on  its  north  side  a  levee  will  extend 
from  Dutchtown  to  the  .Mississippi.  'I'hese  levees  form 
the  south  and  east  sides  of  the  Fast  Hasiii.  To  facilitate 
flow  in  the  basin,  a  Hood  way  1000  ft.  wide  will  be  cleared 
on  the  north  side  of  the  channel.  From  the  East  liasin. 
the  chiinnel  will  have  a  bottom  width  of  71  ft.  and  aver- 
age depth  of  1  I  ft.,  with  a  clear  tloodway  width  of  900 
ft.  with  a  mean  depth  of  (low  of  II   ft. 

The  tloodwavH  are  strips  of  land  cleared  of  all  limber 
and  debris,  with  levees  on  each  siile  and  with  a  channel 


the  ditches  increases,  and  at  ditch  No.  81,  about  60 
mi.  down  the  valley,  it  was  necessary  to  construct  the 
main  ditch  (No.  1)  in  three  parallel  units,  for  economical 
con.struction.     This  is  shown  in  the  plan.  Fig.  1. 

Caney  Creek,  near  the  north  end  of  the  district,  will 
discharge  into  a  basin  of  about  400  acres,  the  How  from 
which  will  be  through  a  concrete  tunnel  leading  into 
ditch  No.  1.  This  is  shown  at  (C),  Fig.  1.  The  pur- 
pose of  this  is  to  cause  the  water  from  this  creek  to  de- 
posit its  sediment  before  entering  the  main  channels. 
About  58  mi.  of  ditches  have  already  betMi  completed. 

Construction  Methods 

The  e.xcavation  of  the  diversion  ciianncls  will  be  done 
by  Dewitt  C.  Stevens,  of  Buffalo,  N.  Y.,  and  it  is  intended 
to  use  electrically  operated  dragline  excavators,  su^iplied 
with  current  from  a  central  station  at  Cape  Girardeau. 

For  the  main  drainage  ditches,  dipper  dredges  will  be 
employed.  One  of  the  principal  contractors  is  Otto 
Kochtitzky,  of  Cape  Girardeau,  Mo.,  who  states  that  his 
main  ditch  will  be  11  ft.  deej),  123  ft.  wide  on  the  bottom. 
145  rt.  at  to]),  with  a  15-ft.  berm  on  each  side.  For  this 
he  will  use  a  dipper  dredge  with  hull  42U.xl20  ft..  90- 
ft.  boom,  4Vi;-y<l.  di])per,  with  bank  spuds  built  to  set  \\y 
in  15  ft.  of  water  or  on  a  bank  5  ft.  above  the  water  line. 

A  log-skidding  uiachine,  of  the  type  shown  iu   En- 
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sKKiMNd  Nkws.  St'pl.  X'l,  is  iisfd  for  rU-ariiif;  on  MUiif 
llif  ciuitract  m'<'li(>iis,  wliciv  tlu'  \vi<ltli  to  Ih'  tican'd 
.  lit  about  1  100  ft.  This  is  a  .'iO-lip.  iiiailiinc  with  two  lahlc 
(iruiiis,  oiu>  for  pulliiif^  stiimps  and  spotting'  tlic  nuKliiiii' 
rtiid  oiu'  for  ilrajiuinjj;  tlu-  tiinlu-r  into  pili-s  for  luiriiiiifj. 
At  first  an  older  typo  of  niacliiiu-  was  used,  in  whiili  tlu.' 
uut-liiud  of  tlu*  slunip-pulliii!,'  ral)lf  was  liandlcd  liy  niiMi 
or  teams.  Tliis  was  not  found  I'cononiiral.  and  was  re- 
pljKvil  In  tlu>  nuuliini'  noted  aluive,  in  wliicli  the  out-iiaul 
is  (lone  hy  power.  'l'l\e  niarliine  lias  advanta^^e  ovi-r  teams 
for  eleariuf,'  on  ho<;>;y  land  or  in  timher->;rown  hayous, 
and  where  the  width  to  lie  cleared  is  over  100  ft. 

New  York  City  Experience  witH 
AspHaIt--Block  Pavements* 

By  IIknkv  WiM.i.Ks  I)ri!ii.\xit 
The  lW)rouj,di  of  Maidiattan.  New  York  Cily,  contains 
at  llie  ])rosent  lime  a  very  extensive  area  paved  willi 
n.sphalt  hlock.  amonnlinfi  to  ahout  *2, 000, 000  .s(|.y(l.,  of 
which  one-half  is  still  maintained  uixler  jjuarantee  con- 
tracts. Ar_siuments  have  lieen  presented  to  show  that  the 
present  pavements  of  this  tyjH'  in  Manhattan  are  heinj; 
ninintained  at  a  less  averaire  cost  |ier  scjnare  yanl  than 
those  of  sheet  asphalt,  wilii  which  type  it  naliirMlly  com- 
pete.s. 

In  intorpretinji  these  cost  data,  however,  it  must  be 
borne  in  mind  that  a  larjre  proportion  of  tlie  asphalt- 
block  jiavement  is  in  the  northern  part  of  the  horou<;;h 
where  tralTlc  is  comparatively  light.  The  cost  data  for 
the   asphalt-block    pavement    are    not,    therefore,    to    be 


DlSIXTEGUATIOX    OK    AsPHALT    BLOCKS    INDKi;    IIeAVV 

Motor  Bus  Thafiic;  IIOth  St.,  Xew  Yokiv 

coinjiared  with  the  average  for  sheet-asphalt  pavement 
maintenance  throughout  the  entire  borough,  but  only 
with  the  cost  in  corresponding  .sections.  If  this  is  done 
it  shows  no  such  advantage  on  a  maintenance-cost  basis. 
The  advantages  urged  for  asphalt  block  are  based  on 
(1)  the  theory  that  it  is  slightly  less  .slippery  than  sheet 
asphalt,  which,  however,  experience  shows  is  not  the  case, 
and  on  ("2)  the  claim  that  it  can  be  more  easily  repaired 

•From  a  forthcominpr  Annual  Report  of  the  Bureau  of 
Highways  of  the  BorouRh  of  Manhattan,  New  Yorlc  City. 

■Recently  Chief  Engineer.  Bureau  of  Highways,  Borough 
of  Manhattan,   New   York   City. 


hy  the  removal  (if  individual  units,  whereas  Klicct-nsplialt 
repairs  re(|uiri'  an  expensive  plant  and  expert  labor. 

Asphalt  block  has  the  advantage  that  it  may  be  laid 
like  any  other  block  pavement  with  the  a<lvantage  of  that 
conliniiity  pertaining  to  all  bituiiiiiious-coni|iosition  pave- 
iiieiils.  It  has  the  disadvantage  that  the  individual  bUjoks 
art"  not  coinpoHcd  of  hard  unyielding  material,  and  hence 
are  not  rigiil  or  able  to  maintain  their  original  shape 
under  pressure  or  change  of  temperaliin! ;  in  conHO(|U(;nce 
asphall-bhtck  pavement  has  not  the  repair  advantagcH  of 
the  ollu'r  types  of  block  pavement.  It  has  tin;  additional 
disadvantage  that  it  can  not  be  repaired  by  the  method 
u.sed  for  other  bituminous  |iavements,  but  must  have 
individual  blocks  substituted  liy  othc^rs  which  being  new 
do  not  conform  to  the  altered  shapes  of  the  old  ones. 

On  many  asphalt-block  streets,  instances  can  be  pointed 
out  where  the  blocks  have  traveled,  in  some  instances 
many  feet,  in  the  .same  way  that  sheet  asphalt  flows  in 
hot  weather;  but  unlike  sheet  asphalt  the  defects  cannot 
lie  remedied  by  cutting  out  and  reiilacing. 

Where  asphalt  block  has  been  laid  under  heavy  traflic 
conditions  in  the  Borough  of  Manhattan,  it  has  failed  to 
give  satisfactory  service.  Notable  instances  of  this  can 
be  .seen  on  many  streets  and  particularly  on  up])er  Broad- 
way.J  The  aspiialt-block  ])avemeiit  on  Broadway  north 
of  Manhattan  St.,  which  was  among  the  wor.st  in  the 
city,  has  already  b(!en  replaced  with  granite  block  on  the 
hill  and  with  sheet  as])lialt  on  the  level  portion. 

Attention  is  also  directed  to  the  asphalt-block  sections 
of  the  test  pavements  on  Second  Ave.,  which  are  among 
those  which  have  required  the  maximum  amount  of 
resurfacing  during  the  past  two  years.  At  one  place, 
between  15th  and  ]7th  St.,  the  surface  traveled  in  the 
direction  of  traffic  to  such  an  extent  as  to  expose  the 
foundation,  the  movement  amounting  to  over  8  ft. 

The  fact  that  there  are  large  areas  of  light-traffic 
streets  where  the  maintenance  cost  for  the  asphalt-block 
type  of  pavement  has  been  very  small  proves  nothing. 
The  same  streets  could  probably  have  been  paved 
satisfactorily  with  macadam,  either  water-bound  or  bitu- 
minous, as  is  done  very  extensively  abroad  in  residence 
streets.  No  in.stance  can  be  .shown  wdiere  asphalt  block 
has  continued  to  have  a  satisfactory  .surface  under  dense 
traffic  similar  to  that  which  has  been  shown  for  many 
years  by  the  sheet  asphalt  on  Fifth  Ave. 

The  greatest  drawback  to  asphalt-block  pavement  has 
been  its  repair  after  several  years'  service.  Its  advocates 
have  pointed  to  the  low^  figures  for  percentage  of  repairs 
in  the  light-traffic  streets  as  evidence  of  its  economy,  but 
have  immediately  thereafter  urged  that  its  poor  showing 
in  ^lanhattan  is  due  to  the  insufficient  repairs. 

The  only  method  advocated  for  the  repair  of  asphalt- 
block  ])avoment  is  that  of  removing  the  blocks  over  large 
areas  where  worn,  sorting  out  such  of  the  blocks  as  can 
be  used  again  and  laying  the.se  culls  all  together  in  re- 
paired areas,  the  remainder  being  surfaced  with  new 
blocks.  But  such  a  method  of  repair  presuppo.ses  large 
extents  of  defects,  which,  in  turn,  runs  counter  to  the 
arguments  as  to  the  desirability  of  i)rom])t  maintenance 
down  to  the  smallest  defect,  and  as  to  the  relative  low 
jiercent^ge  to  be  resurfaced  as  compared  with  other  types 
of  pavement.  One  or  the  other  argument  must  be 
abandoned,  and  the  ado])tion  of  either  alone  leaves  its 
advocate  xvith  a  poor  case  in  view  of  the  facts. 

tSee   "Eng.  News,"  July  Ifi,   1914. 
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A  6-ft.  pipe  tunnel  2 Hi  It.  r.  to  c.  of  shafts,  l)uilt  re- 
cently under  the  Jlihvaiikce  River  at  Milwaukee,  Wis., 
present.*  some  interesting  features  of  construction.  It 
is  adjacent  to  the  Oneida  St.  power  station  of  the  Mil- 
waukee Electric  Railway  &  Light  Co.  and  carries  the  coni- 
panj-'s  electric  (.ahles  and  steam-service  mains,  provid- 
ing connections  across  the  river  in  the  downtown  district. 
It  supplements  two  existing  crossings,  one  near  the  same 


Fif!.  I.    .Skctio.v  ok  Shaft  .\.\I)  (i-Fr.  1'ii'k  undku  i  ke 

MiLVVAUKKK  KlVEK,   AT    .MiLWAUKKE,   Wis.,   FOli   TllK 
MlI.UAfKKK    Kl.KCTIJK      R  MI, WAV    &    LlCiHT    Co. 

location  and  the  other  at  tin:  CoiMnicrcc  .St.  powci-  sta- 
tion, Keveral  hlocks  nortii.  The  old  tunnel  at  Oneidn 
St.  (crossing  tlic  river  at  an  angle  of  10°  witli  the  iicu 
tnnnel)  is  of  l-ft.  liell-anii-s|>igot  cast-iron  pipe,  with 
shafts  of  7,{-''i.  steel  plate  lined  with  S  in.  of  hrick.  Thi^ 
tunnel  is  completely  filled  with  ((Hiduits.  It  was  htiilt 
in  IH!)8  and  is  in  good  coiidiliftii. 

Vor  tin-  new  crossing  three  methods  were  ( on.^idcrecl : 
(I)  suhniarine  (•ai)li's;  {'-i)  a  tunnel  driven  under  eom- 
pre.'<.sed  air  and  liiu^l  with  concrete  or  tast  iron;  (;i)  a 
])i|>e  tunnel,  sinik  in  a  dredged  trench  and  connected  to 
shore  shafts.  The  first  vvoidil  not  provide  for  the  sleatn 
mains,  and  the  secoiul  woidd  have  cost  consi<lenilily  more 
than  the  third,  which  was  the  method  ailoptcd.     To  pro- 


vide ample  safety  from  vessels,  etc.,  it  was  decided  to  plai  > 
the  top  of  the  pipe  at  about  29  ft.  below  d?tum  and  to 
protect  it  by  a  13-in.  cover  of  concrete.  Fig.  1  show - 
the  general  con.struction  of  the  tunnel  and  shafts. 

At  each  shaft,  the  ground  was  excavated  to  the  water 
level,  and  4.5-ft.  steel  sheetpiles  were  assembled  in  a 
circle  11  ft.  diameter,  being  set  in  place  by  a  derrick 
car.  The  piles  were  then  driven  gradually  to  a  level  below 
the  base  of  the  shaft,  a  steam  hammer  slung  from  the 
boom  of  the  derrick  car  working  aroimd  the  circle  and 
ilriving  each  pile  a  certain  amount  each  time.  On  the 
river  side  of  this  .shell  a  rectangular  extension  was  built 
in  the  same  way,  but  driven  only  to  a  level  above  that 
of  the  top  of  the  tunnel.  This  was  to  provide  room  for 
]ilacing  the  connection  casting.  The  inclosed  earth  was 
tiien  excavated  and  a  concrete  bottom  laid.  Then  the 
S-ft.  .steel  shell  of  the  .shaft  (in  one  piece  about  44  ft.  long 
()\  er  all )  was  delivered  on  a  scow,  hoisted  by  tackle  on  a 
!\eavy  gallows  frame,  and  then  lowered  into  the  excava- 
tion, as  shown  in  Fig.  2.  The  material  excavated  was 
niaiidy  sand  and  gravel,  hut  quicksand  was  found  at  one 
cud. 

The  inner  line  of  the  sheeting  on  the  river  side  of  the 
shaft  was  then  removed,  and  the  connection  casting  low- 
ered into  place  in  the  widened  side  of  the  shaft  excava- 
tion, being  then  bolted  to  the  steel  shaft  by  two  divers. 
Finally,  the  sjjace  between  the  shaft  and  the  steel  piling 
was  filled  with  concrete.  The  steel  piling  forming  the 
protecting  wings  on  the  ri\er  side  was  then  removed,  but 


Fi<i.  2.   Sri;i:i,  Siiki.1,  of  Siiait  Bkincj  I'i.ackd  in  Posi- 
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Fui.  ."{.     LAYiN(i  ripi:  Skciions  Koit  Tin:  Onkida  St.  TiiNNKL  undki;  tiik   Milwaukkk    Rivki;;    Mii,\v.\i;kk(0 

Ki.KCTUK   K'aii.way  &  Lkjmt  Co. 

(The  virw  ill  tin-  left  .shows  a  leiiRth  of  |)li)e  connected  and  fitted  with  roller  ways  and  end  bulkheads  ready  for 
InunohliiK:.  The  welt'ht  of  the  pipe  slnk.s  the  oiili>r  end  of  the  .seow,  on  which  rest  the  outer  ends  of  the  skids,  Ihus 
lowerlnn  the  pipe  into  the  water  autoniatlcally.  The  view  at  the  rlttht  shows  one  of  the  (loatlnK  pipe  sections.  The 
scow  has  two  heavy  inclined  timbers  sup|)orted  on  l)locklnK,  the  projecting  end  of  each  timber  carrylnjr  a  chain  block. 
The  pipe  is  suspended  from  these  blocks  while  beins  lowered  into  pla<'i-.  The  barr<'ls  are  to  Increase  the  buoyancy  of 
the    pipe,    but    were    found    unnecessary    and    were    not    used  after   Hoatinj;   the   first   pll>e.) 


this  proved  to  l)o  a  tedious  and  tioiil)lesoiiio  task,  ncces- 
sitatinsi  the  u.>;e  of  heavy  tackle  and  jackinfx. 

The  tnnnel  consists  of  a  line  of  (i-l't.  cast-iron  jjIjjcs 
in  12-ft.  len<rtlis.  These  were  put  totretlier  on  the  river 
hank  in  sections  of  about  five  pijies  each,  with  the  ends 
closed  l\v  wooden  bulkheads,  as  shown  in  Fig.  3.  Wood 
roller-ways  were  built  around  the  pipes,  and  the  .section 
was  then  rolled  down  a  set  of  inclined  .skids  having  one 
end  resting  on  the  dock  wall  and  the  other  end  resting 
on  the  outer  side  of  a  scow  moored  against  the  wall.  The 
weight  of  the  pipe  depressed  this  side  of  the  scow,  so  that 
the  pipe  section  was  automatically  launched,  its  momen- 
tum giving  it  a  rolling  motion  that  carried  it  across  the 
river.  The  first  flection  had  barrels  lashed  to  it  to  in- 
crease its  buoyancy  (Fig.  3),  but  these  were  found  un- 
necessary and  were  not  used  on  the  other  sections. 

The  floating  pipe  section  was  then  towed  to  a  barge 
having  heavy  timbers  projecting  from  the  side,  with  hoist- 
ing blocks  from  which  the  pipe  was  suspended,  as  shown 
at  the  right  in  Fig.  3.  Water  was  then  admitted  to  the 
pipe  and  it  was  sunk  into  place,  controlled  by  the  sus- 
pending tackle.  It  was  at  first  intended  to  let  the  pipes 
rest  on  the  gravel  bed  of  the  dredged  trench,  but  owing 
to  the  irregular  and  uiistal)lc  .surface  tliis  caused  one  of 
the  pipe  sections  to  buckle  and  open  the  joints.  This  sec- 
tion was  taken  to  a  dry  dock  to  have  the  joints  re-made, 
and  was  then  floated  back  and  sunk.  To  provide  an  even 
bearing,  two-pile  bents  were  driven  in  the  trench,  one  at 
the  location  of  the  middle  of  each  pipe,  the  piles  being 
cut  off  to  grade  by  divers,  and  cap])ed  with  a  pair  of  10-in. 
I-beams,  Fig.  1.  After  the  tunnel  was  completed,  the 
trench  was  filled  with  sand,  pumped  in  by  a  suction 
dredge. 

The  method  of  laying  the  pipe  sections  is  shown  in  Fig. 
4.  The  five-pipe  section  at  the  west  end  was  sunk  first, 
and  heeled  into  the  slip  joint  of  the  connection  casting  on 
the  shaft.  This  was  followed  by  the  adjacent  three-pipe 
section,  and  then  by  another  five-pipe  section  having 
a  specially  long  slip  joint  (15  in.)  near  its  center.  The 
work  was  concluded  by  laying  the  five-pipe  section  at  the 
east  end  (with  filler  piece  to  make  the  exact  length). 
When  this  last  was  in  place,  the  end  piece  of  the  long 


.'•lip  jdiiit  Wiis  jiiillcd  out  so  that  its  bell  cinl  inclosed  the 
spigot  end  of  the  closing  section  of  l)ipe,  and  Avas  calked, 
thus  completing  the  tunnel.  The  slip  joints  were  fitted 
u])  by  the  divers.  Their  construction  is  shown  in  Fig.  4. 
All  joints  were  made  up  on  shore,  the  slip  joints  being 
]>iillcd  apart  and  recalked  under  water  after  reassem- 
bling. 

To  draw  the  pipes  together  at  the  slip  joints,  a  hand 
was  put  around  the  bell  of  one  pipe,  and  around  the  spigot 
end  of  the  other,  this  end  having  a  bead  or  rib  provided 
for  the  purpose.  Each  band  was  in  four  sections,  flanged 
and  bolted  together.    Longitudinal  bolts  14  in.  long  were 
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Fig.    4.     Construction    of    Pipe    and    Joints,    and 
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fitted  between  the  tlaiiircs  of  these  liaiuls.  and  were  strewed 
lip  by  the  divers,  drawiiiir  the  pijws  into  jilacc. 

The  shafts  have  a  (i-in.  reinforced-eonerete  lining  and 
concrete  bottom  (with  sinnp  at  oue  shaft).  Steel  forms, 
built  np  of  rings  of  segmental  panels,  were  used  in 
placing  the  concrete  lining  of  the  shafts.  The  tunnel 
has  a  concrete  floor,  with  a  space  for  a  row  of  conduits 
on  the  bottom,  and  is  jjacked  witli  tile  conduits  on  each 
side,  as  shown,  leaving  a  passage  about  2  ft.  wide.  Above 
this  passage  are  the  4-in.  and  12-in.  pipes  for  high-  and 
low-pressure  steam.  In  the  shafts,  the  conduits  are  ar- 
ranged in  a  circle  against  the  (j-in.  concrete  lining.  The 
12-in.  concrete  covering  over  tlie  tunnel  was  laid  by  [)lac- 


iug  molded  sections  about  3  ft.  apart  aTid  filling  the  inter- 
vening spaces  with  loncrete  lowered  in  a  bottom-dumping 
bucket. 

Work  was  commenced  on  Mar.  4,  1914,  but  the  work 
was  delayed  by  difficulties  due  to  the  treacherous  nature 
of  the  river  bed.  The  tunnel  was  pumped  out  on  Sept.  4. 
Tlie  work  of  placing  the  shafts  and  timnel,  and  cover- 
ing the  tiinnel  roof  witli  concrete,  was  done  by  contract. 
Tlie  steel  sliafts  ami  iron  pipes  were  furnished  by  the  elec- 
tric comi)any,  which  also  did  the  lining  of  the  shafts  and 
all  the  interior  work. 

The  tunnel  was  planned  and  built  imder  the  direc- 
tion of  the  engineers  of  the  company. 


^ricami  C©incre4e  Iinis4it%iite''s  Tests 
©im  Coimcrete  Col^raiiniS 


S)'XOI'SIS — lir.siniir  of  /px/.s  inndr  al  the  Bureau 
of  i^  fa  11  dan  Is'  lahoratorij  at  PiltshuDjIi  on  full- 
sized  reinforced-concri'lr  columns  /toured  from  con- 
crete of  building  under  construction.  Longitudi- 
nally reinforced  columns,  hooped  columns,  itlnin 
coluvins  and  hooped  columns  with  firvproofimj 
lager  vere  feslrd. 

Large-size  luiu-iTtc  column  icsls  df  wide  scope  were 
reported  to  the  recent  meeting  of  the  American  Concrete 
Institute  by  the  Committee  on  Reinforced  Concrete  and 
Building  Laws.  A  complete  report  may  be  obtained  from 
the  secretary,  C.  L.  Fish,  1418  Walnut  St.,  Philadel- 
phia, Penn.;  for  tho.sc  interested  only  in  the  general  re- 
sults the  following  abstract  has  been  made. 

The  tests  were  made  on  columns  poured  from  the  ma- 
terials and  with  tlie  e<[ui])ment  used  on  a  commercial 
building  in  Xew  York  City,  using  standard  materials 
which  successfully  passed  all  the  required  tests.  Tliey 
were  stored  in  the  building  under  normal  coiiditions  for 


periods  of  tliree  lo  seven  weeks,  and  were  then  shipped  to 
I'ittsburgh  where  they  were  tested  at  the  laljoratory  of  the 
V.  S.  Bureau  of  Standards  at  periods  varying  from  101 
to  l'^6  days.  Tests  were  under  the  general  direction  of 
the  above  named  connnittee  with  the  cooperation  of  vari- 
ous engineers,  contractors  and  laboratories. 

In  all  24  columns  were  tested,  having  a  variety  of  re- 
inforcement both  longitudinal  and  lateral,  as  indicated  in 
the  accompanying  tahle  and  in  Fig.  1.  This  variation 
was  intended  to  give  the  following  groupings:  Columns 
1  to  4,  vertical  steel  the  variable;  columns  5,  effect  of  in- 
creasing spiral ;  columns  6,  effect  of  protective  shell;  col- 
umns 7,  plain  concrete;  columns  8  to  10,  no  spiral  re- 
inforcement, effect  of  variation  of  vertical  reinforcement. 

All  columns  had  a  central  shaft  9  ft.  4  in.  long  and 
about  21  in.  in  diameter  (except  columns  6  and  6a,  which 
had  an  outer  protective  coating,  making  the  outside  con- 
crete dimension  24  in. ;  the  diameter  of  the  spirals  was 
fixed  at  20  in.  so  that  in  all  other  hooped  columns  the 
l)rotective  coating  was  only  just  sufficient  to  cover  the 
steel.)     The  section  was  spread  at  the  top  as  shown  in 
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■.'  in  (UiliT  tu  insini'  I'lnliiri'  in  the  main  Hliaft  of  tlic 
..■ainin.  'i'lic  mniii'li-  was  a  I  ;  1 '  ^  :  ;i  inuliirr.  Witli 
I'iK'h  t'oliiiiin  two  ( yliinlcis,  S  in.  in  ilianicti't*  Mi  in.  Utufi, 
were  iiiailc  for  tostinj^  with  tli*>  cohinin,  and  rcxnllH  of 
lliesv  tc.'^ts  arc  shown  also  in  tlic  talil<-.  Ailililioinil  test 
iiici'r.t  wore  made  for  di'l<-rmimition  of  otix-r  factors. 

The  reinforcement  of  the  lulnmns  followed  standanl 
laiiKlinj;  pracliie.  evrept  that  cast-iron  hearinj;  phites  were 
liM-nted  at  the  tn|>  and  hottom  of  each  M-rticallv  rein- 
ftint'd  colunni  .so  as  to  insure  uniform  licarin;;  of  tlie 
vertical  rotis  at  each  em!  of  each  column.  Snhsidiarv  tests 
nidiented  tliat  the  concrete  had  a  compressive  str(>nglii  in 
|H>uiids  ]>er  stpnire  incli  as  follows:  .seven  <hiys,  S7v  ;  V.s 
day.s.  liMKi;  Kid  da.v.s.  'ii)\:i. 

Ill  makin;;  tiie  tests  e\lensonictcr  rcndinu's  were  taken 


wliiil    would    In-    ••X| lod    with    poncrito    liiivltiK    tli<'    !iv<!iu({«. 

iliiiillly  )>r  thiit   In  thi<  uthnr  eoliiiniiM. 

fOLI.MNS    WITH     l.ilNdlTlIlMNAh    IllOINKCJUCKM  KNT    ANI> 
Sil    HI'IUAI.    UKINKimfKMKNT 

III  (lio  li-ulM  llirii-  wiiM  till  iiiiii'kt'il  hIk'i  <»f  illMtii-HM  Ill-fore 
lln'  iiiu\liiuiin  Iniiil  wiiH  riMU'lH'il,  In  moiih-  riiMi^M  no  <:r:ii'k  wiiH 
vlMllili-  liolow  thi.  niiixliiMini  loud.  In  oIIht  coluniiiH  ii  niniul<r 
iTiick  WIIH  foiinil  III  nr.  to  V0%  of  lht<  niiixlinuin  loud.  HciiIUik 
of  tliK  lonKlludliiiil  riilnforuiimcnl  at  tlm  kiihh  IioIom  whc-n^ 
tli<<  liiUH  w'Ki'c  vInIIiIi',  wiiM  M<.<Mi  III  IoiiiIh  Iii-Iow  th>'  iniixirnuin. 
Ill  Ki'iK'iiil  llic  load  ffll  off  conNldciiiMy  :■  lialf-iiilnuti-  or 
HO  afli'i'   Mil*   Miaxltniiin    load    wiih  a|i|dl<'d. 

Till-  niaxlniiiin  IoiiiIm  oiiirlcil  liy  tin-  coluinnH  aiir  plot  led 
III  I'Mk.  fi.  The  load  laki^n  liy  lli<.  loiiKlludlnal  riHiiroicciiiciit 
iH  iilioilt  .llP.dllll  III.  |n.f  mi.lli.  Till'  lliii.  Mliiiwii  III  111.-  ill:ivi:ini 
IH  vxiM'i'MHi'd   liy   I  Ik-  i-(|Uution. 

f       3000  ( I  -    lo    I    nioo  |i. 

wlH-ie    f   Im  llie  iivt-iaKe   unit    load    ovit   tlu.'    wlioli-    himIioii,    and 
|i  Ih  till-  ratio  of  tlu-  area   of  loiiult  udiiial   ic-liiforci-niont   to  the 


a  of  the-  roluiiin.  ThiH  rorniula  In  <'ffi-<:l  :ihhuiii<;h  that  at 
Oil  the  j;a,Lre  lines  indiilllcil  on  the  developed  surface  of  the  niuxlinuin  load  the  concrete  carrlc-M  :t000  lb.  per  H<|.in.  and 
tlie  cohimn  shown    in    Klir.    -'.      'I'hese  u'UL'C   lines,   it    will   l)e       ""^   r.-lnforcement    lO.OOO  Ih.   per  »<i.ln..  making  n    =    l.'U. 


notiird  nave  hoth  lateral  and  vertical  ileformation  of  lioth 
colierete  ami  steel  at  critical  points  throiii,'hoiit  the 
column. 

The  tahle  herewith  ;:ives  the  resume  of  tiie  values 
tibtained  in  the  lest.  'I'he  conehisions  which  are  drawn 
from  the  test  may  hest  he  expres.sed  in  the  words  of  the 
n)iiiiniltce  as  follows : 

Pl^AlN  OONrUKTK   C'OI.r.MNS 

The  two  plain  concrete  columns  showed  .similar  character- 
latlos  In  the  tests.  No  cracks  or  other  sIriis  of  failure  wore 
visible  until  the  ni.iximum  load  w.is  reached,  except  that  in 
Column  7a  n  small  lont;itudinal  crack  was  seen  in  the  shaft 
Just  below  thi-  h.ad  at  a  load  of  750.ii(li)  lb.  (21!I0  lb.  per  sq.ln.). 
At  the  ma.xinium  load,  longitudinal  cracks  developed  all 
around  the  shaft  of  the  column  below  the  top  of  the  head 
and  extended  down  over  the  upper  quarter  of  the  lenpth  of  the 
shaft.  The  action  of  Colunni  7a  and  its  test  cylinders  in  the 
•  ■^-    indicates    that    the    strength    of    this    column    was    belo,v 


COLt'MNS  WITH-  SrillAI.  UIOINKOHCKMKNT  AND  WITH 
ANK   WITHOl'T    NdNCITll  IIN'AL    UKI.M'CJKCKMKNT 

The  loail  lU'foiiiiatlon  di.iKiam  of  Column  3b  given  In 
I-Mk.  4  is  typlciil  of  the  hooped  columns  and  will  give  an  Idea 
<ir   the   action    of   these   coluniiis. 

The  a<-tion  of  the  hooped  columns  during  the  early  part 
of  the  tests  was  similar  to  that  of  the  unhooped  columns.  At 
a  load  near  the  maximum  load  which  was  carried  by  the 
unliooiicd  <"olumns  having  an  equal  amount  of  longitudinal 
leinfori  eiiient,  the  observed  stress  in  the  spiral  was,  say 
from  COOO  to  snOO  lb.  per  sq.in.,  an  amount  wliich  may  be 
expected  to  correspond  to  the  lateral  expansion  of  the  col- 
umns under  slight  restraint.  The  effect  of  this  restraint  at 
these  loads  was  slight,  perhaps  equivalent  to  l.'iO  lb.  per 
sq.ln.  vertical  pressure  in  the  columns  with  1%  spiral.  The 
scaling  of  the  longitudinal  reinforcement  where  exjiosed  at 
the  gage  holes  was  observed  at  loads  similar  to  those  ob- 
served for  the  unhooped  columns. 

Beyond  the  load  which  corresponds  to  the  maximum  load 
of  an  unhooped  column  the  column  shortened  more  rapidly 
with    increase    of    load,    the    change    in    stiffness    being    very 
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noticeable,  and  the  stress  in  the  spiral  increased  very  rapidly. 
The  decreasing  stiffness  of  the  column  was  very  marked,  and 
at  loads  near  the  maximum  the  ratio  of  the  added  load  to  the 
added  longritudinal  shortening  was  for  columns  with  ir^e  of 
spiral,  say  '/i;  of  that  found  at  loads  below  the  maximum  load 
of  an  unhooped  column.  With  continued  increase  of  load 
the  stretch  of  the  spiral  increased  and  beyond  the  yield  point 
of  the  spiral  reinforcement  this  stretch  increased  very  rapidly 
relatively  to  the  increment  of  load.  As  the  maximum  load 
was  approached,  the  spiral  stress  was  no  longer  uniform 
around  the  circumference,  and  it  varied  at  different  parts  of 
the  length  of  the  column.  Finally  at  some  point  the  maximum 
strength  of  the  spiral  reinforcement  was  reached  or  the  action 
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of  the  column  became  very  far  from  uniform,  and  the  maxi- 
mum load  which  the  column  would  carry  was  attained. 

There  were  few  signs  of  distress  or  of  approaching  failure 
until  near  the  maximum  load.  There  were  no  spacing  bars 
outside  of  the  spiral  to  buckle.  There  was  little  or  no  spalling 
of  the  concrete  outside  the  spiral,  such  as  has  been  found  in 
column  tests  when  the  coating  outside  the  spiral  was  rela- 
tively much  thinner.  Fine  vertical  cracks  usually  appeared 
somewhat  before  the  maximum  load.  Spalling  occurred  in 
one  or  more  parts  of  the  column — generally  in  several — either 
a  little  in  advance  of  the  maximum  load  or  at  the  maximum 
load.  The  maximum  load  was  held  for  some  time,  a  minute 
or  more.  In  many  cases  the  spiral  broke  either  at  the  maxi- 
mum load,  or  at  later  and  lower  loads  obtained  by  continuing 
to  run  the  pump  of  the  testing  machine.  The  amount  of 
shortening  at  the  maximum  load  was  generally  about  0.004 
in.  per  in.  of  length  or  more  for  1%  spiral  and  0.006  in.  per  in. 
for  2%  spiral. 

In  discussing  the  properties  of  the  hooped  columns,  the 
question   at   once  arises  as   to   what   part   of   the   cross-section 


of  the  column  is  affected  by  the  restraint  of  the  spiral  and 
whether  the  whole  section  acts  to  resist  the  load  imposed  on 
the  column.  The  unit  stress  for  any  load  will  vary  with  the 
area  of  the  cross-section  used,  and  there  will  be  a  marked 
difference  between  the  value  obtained  by  using  core  section 
and  that  found  with  area  of  the  entire  cross-section  of  the 
column.  The  section  which  gives  the  proper  interpretation 
of  the  action  of  the  column  is  wanted  in  this  study  rather 
than  the  section  which  should  be  used  in  designing  columns. 
Below  the  loads  at  which  the  spiral  exerts  an  important  effect, 
the  conditions  are  similar  to  those  of  an  unhooped  column, 
fie  full  cross-section  should  be  used,  and  a  proper  interpre- 
tation will  involve  the  use  of  unit  stresses  calculated  on  this 
basis.  For  loads  which  give  marked  stresses  in  the  spiral  it 
is  obvious  that  all  or  nearly  all  of  the  area  within  the  spiral 
will  be  fully  restrained. 

It  seems  evident  that  an  area  outside  the  spiral  may  be 
acted  upon  similarly,  the  restraint  being  carried  by  the  shear- 
ing and  tensile  resistance  of  the  concrete.  For  the  columns 
in  question  the  space  entirely  outside  the  spiral  amounted 
generally  to  about  %  in.,  that  is,  a  space  equal  to  the  diam- 
eter of  the  spiral  reinforcement  for  the  1%  spirals.  These 
columns  showed  no  spalling  up  to  nearly  the  maximum  load. 
Calculations  and  diagrams  made  by  using  the  core  area  only 
gave  results  which  are  inconsistent  among  themselves  and 
not  satisfactory  in  the  interpretation  of  the  data.  The  area 
of  the  gross  section  may  be  somewhat  greater  than  the  area 
which  is  effectively  restrained,  but  it  cannot  be  far  from  the 
right  one.  The  unit  stresses  so  found  are  smaller  than  would 
be  obtained  otherwise  and  the  variation  from  the  real  effec- 
tive section  will  partly  make  up  for  the  possibility  of  having 
used  for  the  ultimate  loads  values  somewhat  greater  than 
may  be  warranted  by  the  plastic  quality  which  occurs  in  a 
liooped  column  near  its  maximum  load  and  when  the  spiral 
has  been  stressed  beyond  its  yield  point.  It  seems  best, 
therefore,  to  use  the  gross  area  of  the  cross-section  of  the 
liooped  columns.  This  should  not  be  taken  to  have  a  bear- 
ing upon   what  seotion   should  be   used   in   designing  columns. 

In  the  accompanying  table,  the  average  unit  loads  given 
are  based  upon  the  gross  section  of  the  columns.  In  Figs.  5-6 
the   plotted  values  are   also  based  on   the  gross  section. 

From  Fig.  5  it  is  apparent  that  the  additional  strength 
given  by  the  longitudinal  reinforcement  is  less  in  the  case 
of  columns  with  spiral  reinforcement  than  in  columns  with- 
out spiral  reinforcement.  For  loads  beyond  the  resistance 
given  in  unhooped  columns,  it  would  seem  that  the  longi- 
tudinal bars  may  offer  little  or  no  additional  resistance,  and 
that  the  lateral  swelling  of  these  bars  may  increase  the  stress 
produced  in  the  spiral  reinforcement  without  giving  corre- 
sponding increased  strength  to  the  column. 

In  any  study  of  the  results  attention  may  well  be  calUil 
to  the  abnormally  high  strength  of  Column  8a.  which  is  incon- 
sistent with  the  other  tests.  Except  for  this  column,  tlie 
results  are  fairly  consistent  among  themselves.  The  lines 
drawn  on   Figs.   5-6   represent   the   equation 

f  =  3000  (1  —  p)  -h  40000  p  -I-  160000  (1  —  10  p)  q. 
where  f  is  the  average  unit  stress  over  the  whole  column 
section,  p  is  the  ratio  of  the  area  of  the  longitudinal  rein- 
forcement to  the  area  of  the  column  section,  and  q  is  the 
ratio  of  the  volume  of  the  spiral  reinforcement  to  the  volume 
of  the  column.  As  the  columns  with  2%  spiral  reinforcement 
contain  only  ICI  longitudinal  reinforcement,  there  is  nothing 
in  the  tests  to  show  that  this  equation  properly  expresses  the 
effect  of  longitudinal  reinforcement  in  connection  with  2'; 
spiral  reinforcement.  The  formula,  however,  brings  out  a 
probable  limitation  on  longitudinal  reinforcement  in  hooptd 
columns.     Such  a  formula   is  limited   by   the   range   of   the   test 
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,iliil«lrH.  iinti   It   Hhouhl   lie   iiofi-d   thiit    tli«   Iiiiki'hI   miiu I    i,( 

.|>inil   rt'lnrurci'iiH'iil    In    tlii<H<'   li-Htn   In   J';. 

In  dldcUNMlMK  thi>  rcHiiIlM  of  tlii<  Ii-mIh  uiiiI  In  mudylnit  tlm 
dl«Kinni8  In  KIk».  6-0.  It  nmy  In.  w«>ll  to  tiikx  Into  conHliliTii- 
(lon  the  II leu  of  till'  Himooi'H  an  iilT<<cilnK  tlw  |i<<ri-<<ntiiK<-N  of 
lotiKltudlnitl  iilnfoiccnu-nt  aixl  tlu<  aiipllciililllly  of  tho 
forniiiln 

Th.-  MlriMiKtli   Klvrn   liy  Hplial   irlnfoiionunt   Ik   liirmM-  tliiin 

hno  lifiii   fomul   In  oilier  IohIm   wlilcli   Imvi'   li i   report imI   prc- 

vlmmly        In    Jh'IkUu:    IIio    rcmiltM    of    tin-    ti-xtM    It    Hhouhl    ho 

.ini-    In    mliKl    llmt    IIh-mc    arc    »liort    coliiniiiH    (Irwii    than    hIx 

,in.'t.r!i   hi'lwoiMi    h.ii.lM).   that   thi.  Hplral    rolnfoi  comont   wan 

.  II     niiuli'     ami     prop.ily     phwcil.     that     tln'     coliininM     wcri< 

iKilKhl.   and    that    tin-    IoikIn    win-   apiillnl    In    Kurh   a    way   iim 

proilucr    lltllr    licnilliiK    monu'iil     In    tin-    i-oluninM.       It    hax 

.11   .ihown    l>y    t«»tH    Ihiil    Irn-k'nlailty    of   pitch    anil    Inrllna- 

•  11    of    Hplial    proiliicr    tin-    Miiiii-    rffoct    UM    iTuokoilnt'MM    ami 

■  V   riMlurr   thf  ooliinin   MtroiiKth. 

In   thi-  illHoiiHslun   abovo,   inaxliiiiini   loailx  art-   umciI  and   tho 

Uios   kIvcii   ar«'    tho    ultlntato   HtroiiKtliH   of    tlio   coluniiiM.      A 

iidy    of    tho    load-xtrosN    dlitKraniM    niado    up    from    tho    data 

liciitos   that    for   any    ooluniii    tho    adilltioniil    load   duo    to   tho 

■  oplnn    Is   noarly    Iiroiiortional    to   tho   mIiohh    In    tho   Hplral    rc- 

iMrcoinmt.      This    holds    u|)    to    a    stioss    of.    say    S5',;     of    tho 

Minato  stronuth  of  tin-  spiral  rolnforcoment,  whon  a  marked 

•iatlon   In   tho  strossos  ilovolops  in   dirToront    parts  of  a  sec- 

•M.     Kajild  ineroaso  of  stress  at  somo  point  soon   follows. 

COLL'MNS   WITH    PIRIOPHOOl.'lNC    LAYER 
Tho   two  oolumns   with   a    thioknoss   of  about    2   In.    of   con- 
to   oiitsldt-   tho   spiral    woro    tostod    to   detormlne    the   action 
the  flreproofing:   layer  or  protective  .shell   under  hi^h   loads. 
.    action   of   tlio   column    IIuoukIi    tho    llrst    part    of   the   test 
IS  similar  to  that  of  .in  unhoopod  cidumn.     At  tho  maximum 
load    the    longitudinal    deformations    were    about    those    of   an 
unhoopod  iidiimn  at   its  mMXimnm  load,  somewhat  loss  tlian  the 
usual  timount  at  most  points  of  measurement,   but   reachinp: 
tho    usual    amount    at    others.       L'l)    to    tho    maximum    load    no 
1  lacks  or  other  sii;ns  of  distress  woro   visible.     At   the   maxi- 
mum load  the  shell  or  layer  outside  tho  spiral  rapidly  cracked 
111    various   places   in    the    ujiper   portion    of   the    column    shaft, 
tlie  load  fell  about   10',;    and  the  flreprooftngr  shell  dropped  off 
tiom  this  portion,  either  at  the  maximum  load  or  a  Uttle  later 
with    a    continued    movement    of    the    testing    machine.      With 
further  movement  of  the  head  of  the  testinK  machine,  and  a 
.  orrospondiiiii    shortoniiii;    of    the    column,    tho    lo;id    a^uin    in- 
■  reased  and  rose  nearly  to  the  orig:inal   maximum  load.      Our- 
:    this  time  the  spiral   reinforcement   in   the  exposed  portion 
itched  as   is   usual   with   a   hooped   column,   and    the   second 
....iximum    was    that    to    be    expected    with    a    hooped    column 
having    a    section    corresponding    to    the    outside    diameter    of 
the    spiral. 

It  may  be  noted  that  the  relation  between  the  area  of  the 
gross  section  of  a  column  having  a  given  thickness  of  fire- 
proofing,  and  the  area  of  the  section  inclosed  by  the  spiral 
will  depend  upon  the  size  of  the  column.  For  these  columns, 
the  load  carried  after  the  fireprooflng  layer  failed  was  nearly 
as  much  as  that  which  caused  the  failure  of  the  outer  shell. 
For  larger  columns  (with  the  same  thickness  of  flreprooflng 
and  same  percentage  of  reinforcement)  the  maximum  load 
carried  by  a  hooped  column  would  be  larger  than  tho  load 
which  would  produce  failure  of  the  flreprooflng  layer.  For 
smaller  columns  the  reverse  would  be  true. 

Conclusions 

The  re.-:ults  of  these  test.-:  warrant  tlie  rollowinjr  eoiichi- 
sions  by  the  committee : 

1.  They  seem  to  confirm  the  current  practice  as  to 
the  effect  of  varyinji  percentages  of  longitudinal  rein- 
forcement within  the  range  of  these  tests  as  expressed  in 
tlie  following  fornnda  : 

/  =  ./f  (1  —  P)  +  "fcP 

2.  They  indicate  that  columns  with  spiral  reinforce- 
ment are  stronger  and  tougher  than  columns  with  no 
-Itiral  reinforcement. 

'■'>.  For  these  tests  it  would  appear  that  the  s])iral  rein- 
turcement  is  a])pro.\iniately  four  times  as  effective  in  giv- 
ing ultimate  strengtli  to  tlie  column  as  the  .same  volume 
'I  longitudinal  reinforcement. 

I.  It  appears  that  tlie  effect  of  the  longitudinal  rein- 
liinement  decreases  as  the  percentage  of  s])iral  reinforce- 
ment increases. 


Operatiom^s   of   ttlbe   Cleveland 
Garba|(e*R.ecluctluoiri^  Works 

'i'hc  o|K'rMliiig  results  of  tlie  giirhagi'  ri'diiction  works 
of  CMcvcImiiiI,  Ohio,  arc  always  of  interest,  l)(;caiisc  that 
city  was  the  lirsl  one  to  hreak  into  a  (icld  |(re\iously  con- 
trolled liy  private  companies,  and  hecause  of  the  good 
management  of  the  plant.  'I'lirougli  the  courtesy  of  Fred 
\V.  (!uiiiiiiiiigs.  Superintendent  of  (iarlmge  [{eduction,  we 
areeiialiled  to  |)ie.>ieiil  the  following  /iguics  relating  to  the 
operations  of  the  works  for  the  last  two  calendar  years, 
as  given  in  Mr.  Cuiiiiiiiiigs'  I'ortliroiiiin;^  annual  rejjoi-|  for 
I!)  II: 

Tiiiw  uf  KurluiKii  co1Ii«Iih1  in  1014 
TuiiN  uf  KiirbiiKo  I'ullvrUHi  in  1UI3 

Inrrojun*    ...  

1,1).  of  Kn.,l«.  prmlll 
Lh.  uf  |{n<uH<*  prudii 


r,r,.7:m 
r)2.:ir,\ 


•il  in  IIIH 
'<1  in  l(M3. 


Inrn'iiiio 

Tunit  of  UinkoKO  pr(Hlii('<Hl  in  HM1 . 
Tuns  uf  tankuKo  prwluiud  in  KM.'i 


Inrnvtao. 


Toliil 

CoHt  of  reduction tMI,41.'>  12 

ICiirniiiK.s  of  rwluction.      .    1  il  I ..">S.")  .ly 

Net  ourninnH  .W,  1 70  4. 5 

Dopn-cialii.n  12,!)21   52 

(iro.xi  cariiiiiEs Ofi.OOl  97 

C'oHt  iif  lollcction l(H,7()<J  52 

I.OS.M  (in  live  Mlock 1,080  00 

CoHt  of  roduction 141,41.'>  12 

Total  coat      .'107,273  M 

Tot.ll  oiirninKS.  10.5,221   3.5 

Cost  over  earninRS* SI  12,052 .  20 


-In  1014 

Per  Ton 
»2  .5373 
3  401(1 
0  9.543 


5.31.3.5 
3  503 
2.0105 


Total 

$113,057  .'M 

1.57,010.81 

43,0.53.55 


I42,.5!S4  38 

1,088. 50 

113,0.57  .34 

2.50.7.30.22 
1.57,705.49 
99,024.73 


3,.37(1 
3,200,105 
3,238,110 

51,989 
5878.5 
5099 


Per  Ton 
$2.16 
3  013 
0  8.53 


$4  004 
3  013 

1  S91 


*.\ppropriat<*(l  out  of  Konoral  fund  by  tho  city. 


Eight  collection  routes  were  added  during  the  year,  mak- 
ing 00  routes.  An  auto  truck  to  collect  from  "apartment 
houses  and  restaurants  was  put  on.  Average  collections, 
twice  a  week.  Average  daily  collection  during  vear,  360,711. 
Complaints,  5093  in  population  of  700,000.  Total  of  471  pieces 
of  silverware   found  in  garbage  cans  and   returned   to  owners. 

The  following  analyses  of  tankage  and  of  grease,  as  de- 
termined liy  tlie  city  chemist,  are  from  samples  collected 
from  two  carload  lots  of  each  on  Fei).  10,  1915. 

(Porcoiitago.s  of  Total  Sample) 


Tankage  (a) 
(b) 


Grease  (a) 
(b) 


Moisturp 

2  77 

4  61 
Moisture 

0  (U 

0  51 


Fat       Ammonia 
1.45  3.89 

1  70  4  04 

Hydrocarbon 

2  84 

2  80 


Potash 
0  (iO 
0  75 
Dirt 
0  10 
0   10 


Bone 
Phosphate       P,Oi 
12.95  5.43 

12  40  5.68 

Total  Impurities 
3  55 
3  41 


Tiie  contract  price  ])er  ton  for  tankage  is  based  on  the 
following  unit  (parts  in  100)  prices  of  fertilizing  value, 
as  shown  l)y  analysis :  Ammonia,  $2 ;  pota.sh,  $0.70 ; 
bone  phosphate.  $0.10.  Thus,  sample  (a)  would  yield: 
(3.89  X  $2)  +  (0.69  X  $0.70)  +  (12.95  X  $0.10)  = 
$9,555  {f.o.b.  at  plant) 

The  grease  now  brings  $4.37  per  100  lb.  (f.o.b.  plant), 
with  a  deduction  for  moisture  and  for  unsaponifiable  mat- 
ter. 

The  grea.se  contract  e.xpires  on  Apr.  1,  1915,  after  which 
the  price  will  probably  fall,  on  act'ount  of  the  decreased 
foreign  demand  since  the  European  war  began.  The 
present  grease  contractor  is  the  Will  &  Baumer  Co.,  Syra- 
cuse, N.  Y.,  manufacturers  of  red  oils,  glycerin,  cantiles, 
hee.swa.x  and  .stearic  acid. 


The  Ijibrary  of  ii  Kiiiiiou.m  .Vinerioan  Kngiueer  has  been 
placed  in  the  collection  of  the  Massachusetts  Institute  of 
Technology.  This  is  the  collection  of  Loammi  Baldwin,  com- 
prising 2200  volumes,  many  of  which  were  bought  in  Europe 
in  the  early  part  of  the  past  century,  and  were  said  to  make 
the  most  complete  working  library  of  engineering  in  America 
at  that  time.  Loammi  Baldwin  occupied  a  place  in  American 
civil  engineering  similar  to  that  of  Smeaton  and  Rennie  in 
Great  Britain. 
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IR.ecoEasts'tiacftaona  ®f  th^e  Atuistasao 


The  reconstruction  of  the  dam  across  the  Colorado 
Elver  at  Austin,  Tex.,  is  about  completed.  It  will  be 
remembered  that  on  April  7,  1900,  the  masonry  dam  at 
this  place  failed  under  an  11-ft.  flood  flow  over  the  crest, 
a  length  of  some  550  ft.  of  the  60-ft.  high  structure  being 
swept  out  bodily.* 

Since  1910,  negotiations  have  been  in  progress  between 
the  city  and  various  interests  looking  toward  the  recon- 
struction of  the  dam  with  the  consequent  creation  of  a 
lake  above  the  city  and  the  installation  of  a  power  house. 
Considerable  mystery  has  surrounded  these  negotiations, 
and  a  most  curious  reticence  has  prevailed  in  connection 
with  the  design  and  construction  of  the  new  work,  so 
that  full  information  regarding  tlie  present  dam  has 
not  been  available.  Wo  give  here,  however,  a  few  \  lews 
of  the  rebuilt  dam  and  such  a  descrii)tion  of  it  as  is  pos- 
sible from  the  iiifonuation  now  at  hand. 

In  the  reconstruction  about  450  ft.  of  the  old  dam  was 
left  standing  at  one  side  and  nearly  80  ft.  at  the  other 
and  the  intervening  SfiO  ft.,  which  was  practically  tlie 
opening  left  by  the  washed-out  portion  of  the  dam,  lias 
been  replaced  by  a  hollow  reinforced-concrete  .structure. 
The  old  dam  was  65  ft.  high.  The  new  portion  is  built 
with  a  section  56  ft.  high,  but  with  14-ft.  automatic 
flashboards  which  are  continued  on  a  level  across  the 
old  portion  of  the  dam,  but  are  there  only  5  ft. 
high.  Thus  the  dam  with  its  flashboards  is  capable 
of  raising  the  water  level  above  it  to  a  height  of  70  ft., 
but  when  the  flashboards  are  down,  the  spillway  crest 
over  the  new  section  of  the  dam  560  ft.  long  is  9  ft. 
lower  than  the  spillway  over  the  old  part  of  tlie  dam. 

The  flashboard  gates  are  shown  in  Fig.  3.  They  swing 
on  horizontal  trunnions  and  are  so  designed  that  when 


the  water  is  at  the  head  of  70  ft.  the  gates  will  be  in  equi- 
librium, but  a  few  inches  extra  height  will  cause  them  to 
tip  and  allow  tlie  water  to  flow  freely  over  the  spillway 
at  the  lower  level. 


?IG.  2. 


Pistons  Operating  Sluice  Gates  on 
x\usTiN   Dam 


•A  list  of  nearly  50  references  to  the  history  of  the  Austin 
dam  will  be  found  in  "Engineering  News,"  Apr.  14,  1910,  p. 
440. 


Sluiie  gates  are  provided  near  the  bottom  of  the  dam 
to  facilitate  cleaning  out  the  silt  which  rapidly  accumu- 
lates in  the  lake  behind  the  dam  lake  bed.  These  gates  are 
operated  by  hydraulic  pressure  from  the  power  house. 
Tlie  power  house  is  on  the  Austin  side  of  the  river,  and 
its  turbines  are  so  located  that  the  water  may  be  used 
down  to  18  ft.  below  the  crest  of  the  dam.  Power  will 
be  generated  by  three  vertii-al  turbines,  having  each  a 
normal  capacity  of  about  2500  hp.  at  60-ft.  head. 

Fig.  1  is  taken  looking  upstream  just  before  the  final 
closure  of  the  reinforced-concrete  section.  That  part 
to  the  right  is  the  new  reinforced-concrete  dam,  the  por- 
tion to  the  left  is  the  old  masonry  dam  M'itli  the  new 
flashboard  supports  in  place.     Fig.  3  shows  a  near  view 


I'lci.  I.    Tin:  ArsTiv,  Tkxas,  Dam  Some  Months  i>i;ih>I!R  Comi'LETion 

(Looking  upHtri'urn;  old  riiuHonry  section  with  fj-ft.  fl:iHlil)oiii-d8  on   ii-ft:   lu-w   rcinrorcoj-concrete  section   on   right) 


Miuvli  IS,  IIM.') 
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Fit;.  ;>.     I'l'sTWEAM  Face  of  Austin  Dam,  Showixo  Flash hoahus  and  Final  Closuiu:  ok  Coxckete  Section 


of  the  ilasliluiards  and.  just  Ix'vond,  the  coiinocting  sec- 
tion botwoiMi  tlio  roiiiroroed-ooncretc  and  the  masonry 
sirueture.  Fig.  2  shows  the  operating  pistons  of  the 
sluiee  gates. 


Tlie  water-supi>ly  of  the  city  of  Geneva,  Switzerland, 
is  taken  from  Lake  Geneva  a  mile  and  a  half  out  from 
shore  in  50  ft.  depth  of  water.  A  48-in.  .suction  line 
e.xtends  from  the  pumjiing  station  about  2  mi.  out  to 
the  intake.  Considerable  loss  of  head  in  the  snction  pipe 
reduced    tlie    capacity    of    the    system,    and    also    liad    a 


ir^ 


Extreme  H  W.    FI.J733  _ 
Normarw.  Cr~EI.  I23U 
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El.  I2Z7.S 


TION-BoOSTER      PuMPHOUSE      FOR      GENEVA      WaTER- 
SUPI'LY 


tendency  to  draw  in  mud  tlirough  any  defective  joints 
of  the  iiinin.  A  .-iiljiiiciLiril  ,-iiction-ljooster  ])umping  sta- 
tion luis  been  installed  Va  i"'-  out  from  tlie  main  station, 
as  described  a  few  months  ago  in  "Le  Genie  Civil."  The 
pump  is  contained  in  a  caisson  seated  directly  on  the  lake 
bottom,  a  structure  whose  shape  and  method  of  fastening 
are  equally  novel. 

The  cais.son  (see  sketch)  is  a  simple  concrete-lined  steel 
shell  with  base  23  ft.  in  diameter  and  total  height  18  ft. 
At  lowest  water  the  structure  with  the  65-hp.  motor  and 
])ump  contained  in  it  produces  a  loading  on  the  bottom 
not  iiiglier  than  200  lb.  per  .sq.ft.  The  bearing  power  of 
the  lake  bottom  had  been  determined  by  prior  test  to  be 
in  excess  of  half  a  ton  per  .sq.ft. 

The  caisson  was  l)uilt  on  shore,  and  when  completed 
was  launclicd  like  a  boat,  floating,  and  sunk.  It  is  re- 
tained in  place  by  1(5  screw  piles  sunk  into  the  bottom 
tlirough  pairs  of  loops  or  stirriips  fastened  to  the  outside 
of  the  shell. 

The  piiin]),  running  at  200  r.p.in.,  has  a  capacity  of 
1,100,000  gal.  per  hr.,  with  10-ft.  lift.  The  motor  "is  a 
polyphase  induction  motor  operating  on  current  at  2000 
volts,   10  cvcles. 


One-Way  Streets  Were  Introduced  in  BoHton  some  years 
ago  to  relieve  sei-ious  traffic  congestion  on  certain  narrow 
wa.vs.  r>ome  opposition  was  encountered  at  first,  but  experi- 
ence lias  proved  the  wisdom  of  the  move,  as  traffic  utilizes 
rtrect  surfaces  to  immeasurably  better  advantage  if  it  all 
iiiovs  in  one  direction.  It  is  said  that  two-thirds  of  all  the 
automobile  traffic  between  down-town  Boston  and  the  western 
and  southern  suburbs  uses  Beacon  fit.,  causing  such  conges- 
tion and  such  frequent  block.ndes  that  the  Board  of  Street 
Commissioners  has  been  forced  to  consider  the  advisability 
cf  including  it,  and  some  .adjacent  streets,  in  the  number  of 
v.ays  on  which  traffic  is  limited  to  one  direction.  A  tentative 
idan  has  been  drawn  up,  but  no  date  has  yet  been  set  for 
the  public  hearing  which  will  be  held  before  the  new  regula- 
tions are  enforced.  Those  streets  upon  which  one-way  traffic 
is  now  required  are  marked  by  inconspicuous  signs,  the  one 
at  the  entrance  end  reading  "Vehicles  must  go  In  the  direction 
of  the  arrow,"  and  the  one  at  the  outlet  end  reading  "This 
is  a  one-way  street.     Do  not  enter  here." 
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Greater  activity  in  the  publication  of  techincal  books 
is  apparent  after  months  of  dullness.  At  another  time,  a 
mere  addition  to  the  number  of  books  might  not  be  a 
cause  for  rejoicing  but  just  now  it  is  one  of  many  signs 
of  increasing  business  confidence.  An  added  reason  for 
congratulations  all  around — to  authors,  publishers,  read- 
ers, and  reviewers — is  the  fact  that  a  goodly  number  of 
the  new  books  are  of  more  than  usual  import^ince  and 
merit  as  to  subject  matter  and  manner  of  treatment. 

Although  everyone  knows  that  technical  i)ooks,  even  in 
periods  of  dullness,  have  long  been  pouring  from  the 
presses  in  great  number,  our  readers  will  doubtless  be 
surprised  to  learn  that,  in  the  dozen  years  since  the  En- 
gineering Literature  section  of  this  journal  was  started, 
over  three  thousand  books  and  reports  of  sufficient  im- 
portance to  be  entered  in  our  card  catalog  have  been 
noticed  in  these  columns.  In  addition,  thousands  of 
minor  volumes  have  been  given  briefer  mention  or  have 
been  merely  listed  under  Publications  Received. 

The  function  of  these  columns  has  been  and  is  two-fold  : 
(1)  To  give  the  technical -book  news  of  tlie  day,  and  (■i) 
to  present  an  estimate  of  the  probable  value  of  such  books 
to  those  for  whom  they  are  intended.  In  fulfilling  the 
critical  function,  the  editors  of  Exginkering  Xews  have 
been  assisted  by  a  large  number  of  engineers,  and  other 
technically-trained  men,  each  chosen  for  his  special 
knowledge  of  the  field  traversed  by  the  book  to  be  assigned 
for  review.  The  list  of  outside  reviewers  now  e.xceeds  two 
hundred.  These  men  liave  been  chosen  from  every  branch 
of  the  engineering  and  allied  professions  aiul  from  Maine 
to  Texas  and  California.  To  their  hearty  cooperation  the 
editors  and  readers  of  these  columns  are  alike  indebted. 
With  their  aid  wo  shall  continue  to  encourage  the  pro- 
duction of  better  and,  so  far  as  may  lie  needed,  of  more 
books  for  engineers. 

:*; 
A  Useful  BSIblliogB'aipIhiy 

An  interesting  iliustraticui  of  iiow  much  a  thorough 
expert  search  can  reveal  of  published  data  on  an  engineer- 
ing subject  is  furnished  by  a  pamphlet  just  issued  by  tlie 
Carnegie  Library,  of  Pittsburgh.  Tt  is  a  bibliography  of 
"Air  Conditioning"  material  available  in  the  Pittsl)urgh 
Carnegie  Library.  No  references  are  included  to  the 
ventilation  of  mines,  subways  and  railway  cars,  nor  to  the 
cooling  of  air  for  cold  storage  or  other  industrial  opera- 
tion.'*. The  pamphlet  contains,  however,  :\^>  Jtages,  averag- 
ing perhaji.'*  14  rcfereiues  ])er  |)agc,  or  a  total  of  nearly 
MOO  articles,  relating'ti)  the  single  subject  of  air  condi- 
tioning of  buildings.  The  roferencos  are  classified  under 
the  hcad.H  of  Bibliography,  Patents,  Trade  Publications, 
Directories  of  Manufacturers,  General  I'riruiples,  Hy- 
gienic Aspect.s,  Conditioning  for  Tmlustrial  and  ^fcclian- 


ical  Purposes,  Humidity,  Measurement  and  Control 
Humidifiers,  Air  Filters,  Air  Washers,  Air  Cooling,  Tem- 
perature Regulation,  etc. 

Air  conditioning  is  comparatively  a  new  art,  as  is  evi- 
denced by  the  fact  that  there  are  very  few  references 
given  to  articles  published  earlier  than  1900,  and  by  far 
the  most  numerous  references  are  to  publications  of  the 
last  few  years.  Yet  this  comparatively  new  art  has  al- 
ready had  enongh  j)ublished  about  it  to  make  in  itself 
a  library  of  re.spectal)le  size. 

It  is  worth  noting  that  the  education  of  every  engineer- 
ing student  should  include  training  in  the  art  of  finding 
out  for  himself  what  has  been  piiblislied  on  a  given  sub- 
ject. Occasionally,  he  may  have  the  good  fortune  to  find  a 
complete  bibliography,  as  in  the  case  of  this  pamphlet  on 
air  conditioning.  More  often  he  will  have  to  go  to  a  li- 
brary, either  his  own  or  the  best  available  reference  library, 
and  find  out  there,  from  the  available  indexes,  what  has 
been  published  bearing  on  the  problem  he  has  to  solve. 

The  number  of  bibliographies  and  less  pretentious 
finding  lists  is  already  large,  and  is  increasing  so  rapidly 
that  the  investigator  who  has  access  to  a  good  general  or 
technical  library  will  do  well  to  find  out  whether  or  not 
bis  needs  have  already  been  met  before  he  makes  up  a 
list  of  his  own. 


M.KVIKWB  AMD   HOTISS 


Revikwed  jiY  .John  C.  ^Ioses'-' 

STRUCTURAL  ENGINEERS'  HANDBOOK:  Data  for  the  De- 
sign and  Construction  of  Steel  Bridges  and  Buildings — 
By  Milo  S.  Ketchum,  M.  Am.  Soc.  C.  E.,  Dean  of  the 
College  of  Engineering  and  I'rofesaor  of  Civil  Engineer- 
ing, University  of  Colorado.  New  York  and  London: 
McGraw-Hill  Book  Co.,  Inc.  Flexible  leather;  6x9  in.; 
pp.  XV   -|-   896;  400  illustrations.     $5.  net,  postpaid. 

.STRUCTURAL  STEEL  DRAFTING  AND  ELEMENTARY  DE- 
SIGN— By  Chas.  D.  Conklin,  Assoc.  M.  Am.  Soc.  C.  E..  In 
Charge  of  Structural  Design,  Cooper  Union  Schools,  New 
York  Citv.  New  York:  John  Wiley  &  Sons,  Inc.  London: 
Chapman  &  Hall,  Ltd.  Cloth;  9x12  In.;  pp.  vii  -|-  154;  151 
illustrations.     $2.50,  net. 

Dean  Xetchum  has  brought  together  in  this  volume  a 
large  amount  of  information  for  the  designer  and  builder 
of  steel  structures.  lie  does  not,  however,  consider  the 
special  problems  of  movable,  .suspension  or  cantilever 
bridges.  He  has  produced  a  book  for  the  practicing  en- 
gineer rather  than  the  student,  although  it  is  a  good  book 
for  the  student  to  accpiire  on  the  completion  of  his  reg- 
ular ccmrse  of  study. 

The  first  eleven  chapters  take  up  in  turn.  Mill  and 
Office  Buildings,  Highway  and  Railroad  Bridges,  Rettiin- 
ing  Walls,  Piers  and  Abutments,  Timber  Bridges  and 
Trestles,  Bins,  Elevators,  Mining  Structures,  Standpipes 
and  Klevated  Tanks.  The  general  jilan  followed  in  each 
of  these  chapters  is  similar.  That  on  Steel  Railroad 
Bridges,  for  example,  describes  the  difTeront  types  used, 
and  gives  tables  and  diagrams  of  weights  for  spans  of 
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vnniiig  K'li^'tlis,  tiiki-ii  from  the  ]>ractico  of  si'vcral  iirmii- 
int'iit  railroiuls  niul  brid^^c  coniiiniiicH.  Suvi'ml  H)Mtt'iiiH 
of  live  lomliiij;  tire  tleseiilK-d.  uitli  tables  of  iiioiiient.t 
aiul  sliears  for  Coo|)er's  loading,  iiupaet  foriiiidaH  niid 
the  wiiditioiis  for  inaxiiiiuiu  stress  are  discussed.  A 
j  pajfe  is  given  to  tlie  economic  design  of  railroad  britlges, 
I  in  whicli  tlie  antiior  pr(>|>licsics  a  rclnrn  to  pin-connected 
trusses  for  spans  over  '200  ft.  in  length.  Tv|ies  of  tindier 
luul  ballasted  floors  are  illustrated  and  the  waterproofing 
methods  and  specifications  of  sevt-ral  railroads  are  given. 
A  nund)er  of  pages  are  devoted  to  di'tail  drawings  of 
plate  girders  and  truss  bridges.  These  e.\amples  seem 
well  selected  and  are  very  clearly  printed  without  resort 
to  insert  plates,  as  are  all  the  tables  and  illustrations 
throughout  the  wi)rk.  The  specifications  of  the  Ameri- 
can lijiilway  Kngineers  Assoiiation  are  given  in  full  and 
nil  interesting  comparison  is  made  with  si.xteen  other 
sfH'cifications  in  extensive  use.  The  instructions  to 
draftsmen  issued  by  one  of  the  railroad  companies  fol- 
low and  the  chapter  closes  with  a  list  of  references  to 
Inuiks  on  stresses  and  design. 

The  chapters  on  Mill  and  OtTice  Buildings,  on  High- 
way Bridges,  and  on  Mine  Structures  are  largely  ab- 
stracted from  the  antlior's  well  known  works  on  these 
subjects,  althougli  nuuh  new  niiiteria'  is  included.  All 
follow  the  general  method  of  treatment  illustrated  above. 
Those  on  detaining  Walls,  Bins,  and  Elevated  Tanks  give 
the  formulas  for  finding  the  stres.>jes,  in  addition  to  the 
general  data,  examples  and  sjjecifi cations.  Here  again 
the  author  has  given  us  an  abstract  of  one  of  his  pre- 
vious books,  to  which  we  are  referred  for  fuller  details. 
All  these  chapters  are  profusely  illustrated  with  exam- 
ples and  tables,  the  standards  of  ])rominent  bridge  com- 
panies and  railroads  being  frequently  reproduced.  The 
entire  book,  in  fact,  is  an  interesting  example  of  the 
growing  tendency  to  reduce  all  ordinary  designing  to 
"standard  practice,"  with  its  resulting  economy  and 
safety. 

The  author  emphasizes  in  his  preface  the  need  of  the  de- 
signer for  a  knowledge  of  methods  of  constnution  and 
erection  and  their  effect  on  costs,  in  order  to  produce 
an  efficient  structure.  lie  ha;^  therefore  included  inter- 
esting chapters  on  Structural  Drafting  and  Erection, 
making  use  largely  of  the  instructions  issued  by  certain 
bridge  companies  to  their  men. 

A  chapter  on  Engineering  ^laterials  defines  the  differ- 
ent kinds  of  metals  and  gives  in  full  many  of  the  spe- 
cifications of  the  American  Society  for  Testing  Materials. 
Specifications  for  cement  and  concrete  are  also  given, 
and  there  is  a  brief  discussion  of  corrosion  and  paints. 
There  is  also  a  chapter  on  Estimating,  with  suflicient 
cost  data  to  give  the  designer  a  general  idea  of  the  sub- 
ject, and  this  is  wisely  all  that  is  attempted.  Chapter 
16  gives  a  resume  of  the  definitions  ai  d  formulas  of 
striictural  mechaincs  as  applied  to  beams  and  trusses,  and 
Cha])ter  IT  considers  the  design  of  individual  members 
and  connections,  with  examples. 

The  last  third  of  the  book  is  devoted  to  tables  of  ]irop- 
erties  of  rolled  and  built-up  sections,  and  to  general 
information.  The  tables  of  properties  of  built-up  chord 
and  column  sections  are  original  and  very  complete. 
Most  of  the  other  tables  are  those  found  in  the  mill 
handbooks.  They  are  well  arranged  for  ready  reference 
and  make  the  book  complete  in  itself,  although  adding 
a  good  deal  to  the  bulk  of  an  already  weighty  volume. 


The  htrucfural  engineer  will  find  this  book  a  conv(Miient 
hunimary  of  what  he  has  had  to  look  for,  in  the  past,  in 
nnmcrouH  te.vtbooks  and  |H;riodicalH.  lie  will  be  re- 
minded of  many  matters  he  might  easily  ovc^rlook  if 
taking  up  a  problem  not  UHUally  <lealt  with,  and  he  will 
be  informed  of  recent  developments,  and  find  useful 
references  to  books  and  articles  dealing  more  fully  with 
special  subjects.  He  cannot  fail  to  be  delighted  with 
the  e.vcellciice  of  its  mechanical  make-up  and  (d'  its  il- 
lu.'<t  rat  inns.  The  book  is  u  notable  one  and  worthy  of 
a  place  on  the  desk  of  every  structural  engineer. 


liclaiiitiL'  .-tructural  steel  work  has  lieconic  standanl- 
ized  to  such  a  degree  in  recent  years  that  it  is  now  ])os- 
sible  to  i)ublish  books  of  instruction  for  draftsmen  that 
are  of  general  applicability.  Prof.  Conklin's  book  is 
one  of  .several  that  have  recently  appeared,  but  aims  to 
teach,  not  only  the  method  of  making  drawings  that  is 
used  by  manufacturers  of  .structural  material,  but  also 
the  elements  of  design. 

The  first  chapters  give  a  general  dcs(ii|ttioii  of  the 
organization  and  duties  of  the  drafting  and  estimating 
de)mrtments,  and  of  the  usual  arrangement  and  equip- 
ment of  the  drafting  room.  !\Ietliods  of  lettering  and 
shop  marking  are  described,  and  rules  for  ordering  ma- 
terial are  given.  After  some  discussion  of  the  detailing 
of  elementary  pieces  and  the  design  of  riveted  connec- 
tions, the  author  presents  as  examples  a  small  building, 
a  roof,  deck  and  through  plate-girder  bridges,  and  riv- 
eted trusses  for  higliway  and  raih'oad  use.  The  student 
is  shown  how  the  stresses  are  ol)tained,  and  then  the 
size  of  each  mend)er  is  found,  and  every  step  in  detailing 
the  joints  is  fully  given.  The  complete  shop  drawings 
are  then  given,  w^ith  comments  on  the  proper  arrangement 
of  views,  dimensions,  shop  nuirks,  etc.  Hip  and  valley 
work  is  briefiy  touched  upon  in  the  final  diaijter.  An  ap- 
pendix contains  the  Standard  Specifications  for  Steel 
Kailroad  Bridges  of  the  American  Railway  Engineering 
Association. 

The  author's  method  of  condiining  his  two  subjects  is 
fairly  successful  when  applied  to  the  design  of  the  de- 
tails that  are  usually  worked  out  by  the  drafting  dc- 
]>artment,  but  is  open  to  considerable  criticism  when  he 
tries  to  explain  the  calculation  of  the  main  stresses  in 
girders  and  trusses.  It  would  seem  wiser  to  assume  the 
stress  sheet  computed  as  it  comes  to  the  draftsman  in 
actual  practice,  and  not  to  confuse  the  student  with 
mathematical  discussions  which  only  a  thorough  techni- 
cal education  can  fit  him  to  pursue  understandingly. 
While  drafting  is  a  necessary  part  of  the  training  of 
every  engineer,  there  are  also  many  men  that  engage  in 
it  as  a  permanent' occupation,  acquiring  the  necessary 
knowledge  ill  evening  and  trade  schools,  or  as  appren- 
tices in  drafting  rooms.  This  book  is  adapted  to  the 
needs  of  this  class  of  students  and  would  furnisli  a  good 
course  for  an  evening  school  or  for  private  study  if  por- 
tions of  the  chapters  on  general  design  were  omitted. 
That  part  of  a  design  is  not  done  by  draftsmen  but  by 
the  engineering  or  estimating  de])artment,  and  very  few- 
men  can  successfully  do  both  things. 

Under  the  title  "Gate  Structures  for  Irrigation  Ca- 
nals" (Bulletin  115,  U.  S.  Department  of  Agriculture, 
Washington,  D.  C),  Fred  C.  Scobey,  Irrigation  Engi- 
neer, Irrigation  Investigations,  has  brought  together  a 
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useful  collection  of  designs  of  the  various  kinds  of  gates 
used  to  control  the  flow  of  water  in  irrigation  canals  and 
ditches.  Accompanying  text  deals  with  materials  of 
construction,  the  types  of  gates  and  the  elements  of  their 
design.  Many  actual  installations  are  described  and  il- 
lustrated by  drawings  and  halftone  views.  Most  of  tlie 
gates  dealt  with  are  of  medium  size. 

:*: 
Sewer  Cosasts'tuictflOBa 

Rkvikwed  by   John   11.   (ii;i:c;oi;Y* 

AMERICAN  SEWERAGE  PRACTICE:  Vol.  II,  Construction  of 
Sewers — Bv  Leonard  Metcalf  and  Harrison  P.  Eddv.  Nen- 
York  and  London:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  6\9 
in.;   pp.   x-f564;    ISl   illustrations.      $4,    net. 

The  .second  volume  of  "American  Sewerage  Practice," 
devoted  to  construction,  is  a  fitting  complement  to  Vol.  I, 
on  design.  The  two  volumes  together,  leaving  out  the 
(juestion  of  sewage  dispo.sal,  cover  admirably  the  whole 
field  of  sewer  design  and  construction,  as  viewed  from  the 
standpoint  of  the  best  American  practice. 

The  authors  first  take  up  the  subject  of  preliminary  in- 
vestigations and  point  out  what  data  are  required  and  how 
tliey  may  be  secured.  Although  the  authors  state  that  the 
chapter  was  prepared  mainly  for  students,  young  engi- 
neers and  inspectors,  yet  experienced  engineers  will  find 
therein  many  helpful  suggestions. 

Engineering  work  and  inspection  during  construction 
are  next  considered  in  more  or  less  detail.  ^lethods  of 
staking  and  laying  out  work  are  given,  and  attention  is 
called  to  the  need  of  careful  inspection  of  materials  and 
workman.ship.  ^leasuronients  and  estimates  are  treated 
liriefly.  The  securing  of  records  during  coiistructiou  and 
metliods  of  cost  keeping  are,  however,  considered  more  at 
length,  and  tables  and  diagrams  are  given  to  illustrate  how 
(ield,  cost  and  progress  notes,  and  records  are  kept. 

Two  chapters  are  devoted  to  earth  excavation  and  nii- 
chinerv'  used  for  excavating  trenches.  The  removal  of 
excavated  materials  by  hand  and  methods  employed  in 
tunneling  are  first  described,  as  well  as  pumps  for,  and 
methods  of,  removing  water  from  trenches.  The  use  of 
trench  machines  is  then  taken  up  and  also  the  use  of  cable- 
ways,  steam  shovels,  drag  scrapers,  derricks  and  cranes  for 
excavating  material.  An  excellent  description  of  the  con- 
struction and  u.<e  of  the  Carson  trench  machine,  one  of  the 
oldest  and  best  known,  is  given. 

^lethods  of  excavating  rock  and  explosives  and  blast- 
ing are  discussed  next.  Different  types  of  hand  and 
])Ower  drills,  and  their  use,  are  well  described,  and  data 
on  the  co.st  of  both  hand  and  power  drilling  are  given. 
The  chapter  on  explosives  and  blasting  deals  with  the 
composition,  handling,  u.se,  shipment  and  storage  of  va- 
rious kinds  of  explosives,  and  is  an  es])ecially  interest- 
ing one,  and  well  worth  reading  carefully  by  tho.se  hav- 
ing in  any  way  to  do  with  the  u.se  of  explosives. 

The  two  cliapters  on  the  quantity  and  cost  of  excava- 
tion and  on  tlie  rate  of  progress  in  building  sewers,  to 
which  (>.'»  pages  are  devoted,  are  perhafis  best  read  together. 
In  them  the  authors  give  extended  and  valuai)le  tables  cov- 
ering the  co.st  of  earth  and  rock  excavation,  of  concrete 
and  steel,  and  the  rate  of  jjrogre.ss  in  building  over  fiftv 
miles  of  concrete  sewers,  of  various  sizes,  constnicti'd  by 
contract  in  Louisville,  Ky.,  from  IDOT  to  li)13.  A  care- 
ful stinlv  of  these  tables  will  give  the  reaib'r  a  very  fair 
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idea  of  what  can  be  accompli-;lie(l,  under  conditions  similar 
to  those  encountered  at  Louis\ilie,  ijy  an  efficient  eugi- 
neering  organization.  Useful  tables  and  diagrams  giv- 
ing the  volume  of  excavation  for  various  widths  and 
depths  of  trenches  are  also  included. 

The  sheeting  and  bracing  of  trenches  and  tunnels  and 
the  sizes  of  sheeting,  rangers  and  braces,  are  given  two 
chapters.  Both  subjects  are  well  treated,  from  the 
theoretical  as  well  as  the  practical  point  of  view,  and  nu- 
merous exam])les  and  illustrations  of  different  methods 
of  sheeting  and  bracing  are  given.  The  u.se  of  sheet-steel 
])iling  as  sheeting  is  also  touched  upon.  Of  much  value 
are  the  tables  and  diagrams  from  which  both  the  sizes  of 
rangers  and  braces  and  the  quantity  of  lumber  required 
for  sheeting  and  bracing  typical  trenches  may  be  obtained. 

A  chapter  is  devoted  to  the  purchasing,  handling  and 
laying  of  sewer  i>ipe,  and  information  is  given  on  the 
price  of  pipe  as  well  as  instructions  for  testing,  handling 
and  storing  ])ipe.  The  laying  of  and  backfilling  around 
])ipe  is  next  considered,  and  tables  and  diagrams  are  given 
for  estimating  the  cost  of  laying  pipe  sewers  under  dif- 
ferent conditions.  .Methods  used  in  laying  large  concrete 
pipe,  cast-iron  pipe,  steel  ])ipe  and  pipes  under  water  are 
also  given. 

In  the  chapter  on  jointing  sewer  pipe,  the  authors  dis- 
cuss the  making  of  joints  with  cement,  sulphur  and  sand, 
asphalt,  and  tar,  and  also  with  some  of  the  special  com- 
pounds which  have  been  put  on  the  market.  The  advan- 
tages and  disadvantages  of  the  different  kind  of  joints  are 
pointed  out  and  the  testing  of  pipe  after  laying  is  briefly 
mentioned. 

Two  chapters  (49  pages)  are  devoted  to  the  construc- 
tion of  brick,  vitrified-block,  concrete-block  and  con- 
crete sewers,  and  .several  tables  and  diagrams  are  given 
for  estimating  the  volume  of  material  required  for  and 
the  cost  of  construction.  The  relative  value  of  mixing 
concrete  by  hand  and  by  machine  is  discussed,  and  also 
waterproofing,  work  joints,  disintegration  due  to  chemical 
action  and  the  placing  of  concrete  in  freezing  weather. 

One  of  the  most  interesting  chapters  in  the  Imok  is  that 
on  profiles,  templates,  forms  and  centers  for  brick,  stone, 
block  and  concrete  sewers."  !Many  types  of  wooden,  metal- 
covered  and  steel  forms  are  illustrated,  and  data  are  given 
on  the  cost  of  constructing  and  handling  such  forms.  The 
lubrication  of  forms  and  the  time  forms  should  be  left  in 
place  are  al.so  di.scu.ssed. 

To  the  subject  of  contracts,  specifications,  drawings 
and  technical  specifications  the  authors  devote  58  pages. 
They  discuss  the  general  form  of  engineering  contracts, 
insurance,  the  dilFerent  kinds  of  contracts,  liquidated 
damages  and  bonus  clauses,  and  give  a  typical  form  of 
contract  used  by  them.  They  then  give  a  set  of  technical 
specifications  covering  the  different  classes  of  work  ordi- 
narily embodied  in  sewer  specifications,  which  the  authors 
beJii've  to  be  representative  of  the  general  opinion  of  .sew- 
erage specialists  in  1!)1  \. 

Under  the  operation  and  maintenance  of  sewenvge  sys- 
tems the  authors  call  sj)ecial  attention  to  the  lack  of  a|i- 
preciation  on  the  part  of  the  public,  ami  of  many  lity  olli- 
cials,  of  the  necessity  for  ))roperly  maintaining  a  sew- 
erage system  so  that  it  will  he  at  all  times  ready  to  perforin 
its  functions.  Data  are  given  on  the  cost  of  maintaining 
sewerage  .systems  in  varituis  cities,  the  ligures  for  Worces- 
ter, Mass.,  being  especially  noteworthy. 

The    last   (haptt'r,    ilealing    witl*    .-^ewer   explosions,    is 
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imii'lv.  Ill  it  llir  aiilliuis  iliNciiNs  III!'  laui-i's  of  i'\|il(i,xi<iiirt 
Hiui  (l('S(iil«'  Itriclly  some  i>f  tin*  most  sorioiiH  «'X|»li>sioiirt 
whirli  liiivi'  iicciirit'il. 

Till'  l)()ok  is  jiiiil'orm  in  )i;>|>faniiirf  uml  iiiakc-ii|i  uilii 
Vol.  i.  is  well  illiislratcil  wilii  iimiu'roiis  cari'fiilly  pro- 
imn'tl  (!rawinj:s  ami  liall-ldiics,  ami  .slmuM  lif  of  ;.;iL'at 
\alut'  li»  (i>iit rat  tors  as  well  as  to  nij^'iiu'iTH. 

Oejsi^ini  of  SBrnnvplle  Sftrtictttares 
K'l.viKW  Kit  i\\   Li;\\  i.s  I'].  MooKK* 

STKlVTlMtAh  PKSION:  Vol.  II.  DchIkti  of  Slin|)l.'  Slrnc-tur<'H 
—  Hy  Horner  I{.  Thiiyr.  ANHlMliiiit  I'rofi-MMor  of  .Sti  u>-(iiriil 
OohIk".  <"nrno^'l<'  IiiHtltutv  of  Toi'IiiioIok v.  Nrw  York:  V 
Van  NostriuKl  «'o.  Cloth;  fix!>  In.;  pp.  1.x  +  lUfi;  IfiO  IIIuh- 
iriilloMx.      $1,  not. 

This  l)ook  is  a  coiitiimatioii  of  Vol.  I.  "FOlcnicnts  of 
Structures,"  hv  tlio  same  author.f  Tlic  cliaptcr  and  ar- 
ticK'  nuniln'riiiir  is  carricil  sorially  tliiovif:ii  Ixilii  volumes. 
Tlu>  first  i;{"v'  paijos  tako  \\p  licani  iiridfics  and  i)lat('-j,Mr- 
dcrs.  illustrating  nuniorous  types,  and  working  out  a 
muuher  of  more  or  loss  oonipluto  designs.  The  next  5'.i 
jwges  are  devoted  to  viaduets  and  elevated  railroad". 
Simple  riveted  trusses  till  tlie  ne.xt  70  pages,  while  tlie 
siieeoeding  ;!.")  |)ages  treat  simple  pin  trusses.  Next  come 
steel  mill  huililings,  .50  jiages ;  high  onice  buildings,  !>3 
pages;  miscellaneous  huildiiig  work,  including  theatres, 
standpii)es  and  elevated  taid<s.  train  sheds,  etc.,  .some  54 
jmges. 

There  are  a  nunil>cr  i>l'  ixiinls  in  the  hook  wliich  are 
0{.H.'n  to  criticism,  a  lew  of  whicli  follow:  Con.siderahle 
spaw  is  devoted  to  working  out  formulas  for  the  cost  of 
\'arious  structures,  and  these  formulas  are  then  u.sed  to 
determine  the  economic  limits  of  various  types  of  spans. 
The  reviewer  hcliexcs  such  fornndas  to  be  dangerous 
when  u.sed  in  any  way  exiejtt  as  the  roughest  sort  of 
guide.  The  author  ap])lies  these  formulas  to  the  deter- 
mination of  the  economic  ]ianel  length  for  a  dou!)Ic-track 
plate-girder  through  s|)iiii.  nhtainiiig  1.")  ft.  lie  then 
states  that  for  various  reasons  this  result  nui.<t  l)e  modi- 
fied as  the  usual  i)anel  lengths  for  single-track  bridges 
are  from  12  to  l-l  ft.,  and  for  double-track  bridges  (all 
plate-girders)  from  18  to  20  ft.  A  formula  for  economic 
panel  lengths  which  varies  2.t%  either  way  from  prac- 
tical design  is  hardly  excn  a  rough  guide. 

The  counting  of  guard  timlters  on  short  spans  as  chords 
for  wind  bracing  has  tiic  merit  of  novelty,  at  least.  In 
discussing  sjilices  tiie  author  recommends  two  splice  bars 
as  the  best  jiractice  for  angle  splices ;  and  for  web  splices, 
cover  ])lates  as  thick  as  the  flange  angles.  The  compu- 
tation of  pitch  of  vertical  rivets  in  girder  flanges  is  un- 
necessary. In  the  ca.se  of  the  connection  of  sidewalk 
brackets  to  girders  or  trusses,  the  reviewer  does  not  be- 
lieve it  is  correct  to  \ise  the  lowest  rivet  as  a  fulcrum 
about  which  to  assume  the  other  rivets  in  the  connection 
to  act,  even  if  the  bottom  Hange  angle  of  the  bracket  is 
fitted  to  bear  against  the  chord.  After  going  through 
a  lengthy  derivation  of  a  formula  for  economic  panel 
lengths  and  depths,  etc.,  the  author  .says,  in  a  footnote, 
that  "in  general  it  will  be  hotter  to  assume,  in  starting, 
values  taken  from  a  similar  structure."  In  discussing 
pins,  the  author  wa.stes  considerable  space  in  coni])uting 
shears  on  pins.  In  the  ]iin-])acking  plans  which  are 
shown  the  arrangement  of  bars  is  about  as  bad  as  it 
could  be  for  moment  on  the  pins. 

•Bridge  and  Signal  Engineer,  Massachusetts  Public  Service 
Commission,  1  Beacon  St.,  Boston,  Mass. 
^Reviewed  in  "Eng.  News,"  June  13,  1912. 


Ill  a  book  of  this  length,  which  attempts  to  explain 
the  primiples  and  practice  of  designing  so  many  dill'erent 
kinds  of  si  met  lire  and  so  many  varieties  <<(  each  kind, 
tli<'  treatment  in  most  cases  is  necessarily  hurried  and 
superlicial.  The  giving  of  a  large  mimlMT  of  detailed 
coiiipiilatioiiH  without  iidetpiate  e.xplanation  makes  it  very 
ditliciilt  to  follow  the  author's  thought,  and,  in  many 
cnscs,  hard  to  understand  by  what  path  results  an;  at- 
taineil.  The  reader  is  apt  to  lo.se  sight  of  the  underlying 
principles  in  the  cll'ort  to  unravel  the  meaning  of  the 
(igiires. 

The  author's  style  is  peciiliar  and  uneven,  ami  in  some 
ca.ses,  ungrainniatical.  .\  lack  of  practical  knowledge  is 
sometimes  shown.  Taken  as  a  whoh;,  the  book  needs  a 
complete  revision.  This  would  involve  cutting  out  much 
of  the  uiinecc-.-iiry  repetition  of  similar  designs  and  add- 
ing tlioroiigli  r\|ilaiiatinii>  of  tlic  princijijes  and  methods 
used. 

:*; 
Forestry  for  Be^niriMtters 

KLKMICNT.S  OK  FORIOSTIO'  — I!.v  Froik-rick  PiankUn  Moon. 
Profe».sor  of  Forest  Engineering,  and  Nelson  Courtlandt 
Brown,  I'lofcssor  of  Forest  Utilization.  New  Yorl<  .State 
College  of  Fore.<itry.  Syracuse.  New  York:  John  Wiley  & 
Sons,  Inc.  London:  Chapman  &  Hall,  Ltd.  Cloth;  5x8 
In.;  pp.  xvii   -f   392;  fi.")  illustrations.     $2,  net. 

The  remarkable  growth  of  forestry  in  the  United 
States  within  recent  years  warrants  a  new  book  dealing 
with  tlie  theory  and  practice  of  the  subject.  The  book 
before  us  is  a  comprehensive  review  of  forestry,  well 
adapted  to  beginners  and  also  to  tlio.se  who  already  have 
some  knowledge  of  the  art  but  have  not  had  occasion 
to  keep  uptodate  in  this  field. 

As  specific  evidence  of  the  growth  of  forestry  in  this 
country,  it  may  be  noted  in  passing  that  .'31  of  our  states 
have  forestry  departments,  23  educational  institutions 
give  degrees  and  42  schools  give  short  courses  in  for- 
estry; that  the  gross  area  of  the  National  forests  when 
this  iiook  was  written  was  186,000,000  acres,  that  indi- 
divual  states  control  3, 400,000  acres  of  forest  lands,  and 
tliat  many  cities  have  taken  up  forestry. 

The  first  ])art  of  the  present  volume  reviews  the  history 
of  forestry  in  this  and  some  foreign  countries,  takes  up 
the  individual  tree,  and  then  goes  into  the  details  of  for- 
est management,  including  improvement  cuttings,  plant- 
ing, protection  and  mensuration.  Lumbering,  wood 
utilization,  technology  and  preservation,  forest  economics 
and  finance  arc  next  considered.  The  .second  part  is 
on  regional  studies,  or  sectional  surveys.  Appendixes 
give  original  and  present  forest  areas,  uses  of  principal 
species,  log  rules  and  volume  and  yield  tables  and  rates 
of  growth.  There  is  a  glossary  of  22  pages  and  a  brief 
index.  The  book  is  well  illustrated,  chiefly  with  half- 
tones, and  will  doubtless  be  of  practical  value  to  many 
and  of  interest  to  many  more. 

POLYPHASE  CURRENTS— By  Alfred  Still,  Assoc.  M.  Inst.  C. 
E.,  M.  I.  E.  E..  M.  A.  I.  E.  E.,  author  of  "Alternating  Cur- 
rents and  the  Theory  of  Transformers"  and  "Overhead 
Electric  Power  Transmission."  .Second  edition,  revised. 
New  York;  The  Macmillan  Co.  London:  Whittaker  &  Co. 
Cloth;  5x8   in.;  pp.  xii-|-300;   101   illustrations.     $1.50,  net. 

This  edition  is  of  unusual  interest  as  the  author  has 

changed  his  residence  from  England  to  the  United  States. 

This,  however,  seems  to  have  little  significance  so  far  as 

the  revision  is  concerned  for  the  book  remains  essentially 

a  British  text.     One  cannot  expect  much  that  is  novel 

in  a  simple  presentation  of  the  principles  of  alternating 

currents.     The  merit  of  the  book,  both  in  the  original 
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and  in  the  revised  edition,  lies  in  its  clear  style  and 
logical  arrangement  of  topics.  The  more  general  parts 
cover  alternating  currents  broadly,  polyphase  currents 
more  specifically,  energy  transmission  by  polyphase  lines, 
induction  motors  and  converters,  etc.  There  is  practi- 
cally no  description  of  actual  machines  as  the  text  is 
particularly  written  for  readers  who  have  had  workaday 
experience  with  such  apparatus. 

THE  PA.NA.MA  CA.NAL:  Comprising  Its  History  and  Construc- 
tion, and  Us  Relation  to  the  Navy.  International  Law 
and  Commerce — L!y  Reuben  E.  Bakenhus.  Corps  of  Civil 
Engineers.  U.  S.  Navy,  Public  Wortts  OtHcer.  Navy  Yard. 
Boston,  formerly  .\ssistant  in  Civil  Engineerins,  Massa- 
chusetts Institute  of  Technology;  Harry  S.  Knapp,  Cap- 
tain U.  S.  Navy,  formerly  Member  of  Naval  War  College 
Staff;  and  Emory  R.  Johnson,  Professor  of  Transporta- 
tion and  Commerce,  University  of  Pennsylvania,  Member 
of  Public  Service  Commission  of  Pennsylvania,  Special 
Commissioner  of  Panama  Canal  Tratfic  and  Tolls.  1911- 
1913.  New  York:  John  Wilev  &  Sons,  Inc.  London: 
Chapman  &  Hall.  Ltd.  Cloth;  6.\9  in.;  pp.  ix  -|-  257;  20 
illustrations  and  6  folding  drawings.     $2.50,  net. 

The  greatest  difficulty  in  writing  a  book  on  the  Panama 
Canal  is  to  know  what  to  leave  out.  While  the  engineer 
thinks  of  the  Panama  Canal  primarily  as  a  work  of  engi- 
neering, the  statesman  thinks  of  it  as  an  achievement  of 
diplomacy  and  of  national  defense,  and  the  economist  is 
interested  in  its  effect  upon  the  world's  currents  of  trade. 

The  present  book  had  its  origin  in  a  series  of  articles 
prepared  at  the  request  of  the  Board  of  Control  of  the 
U.  S.  Naval  Institute.  The  three  authors  of  the  book 
have  worked  separately.  Civil  Engineer  Bakenhus 
wrote  substantially  the  first  half  of  the  book,  cover- 
ing the  history  of  the  canal  and  the  features  of  de- 
sign, construction  and  sanitation.  Capt.  Knapp  con- 
tributed the  chapters  on  "The  Navy  and  the  Panama 
Canal,"  and  "The  Panama  Canal  in  International  Law." 
Prof.  Johnson  wrote  the  concluding  chapter,  which  dis- 
cusses the  commercial  importance  of  the  Canal. 

It  is  a  little  remarkable  that  in  a  book  on  the  greatest 
engineering  work  in  the  world,  written  by  an  engineer, 
the  names  of  none  of  the  engineers  who  have  been  re- 
sponsible for  the  work  are  given.  In  fact,  about  the 
only  names  mentioned  in  the  book,  so  far  as  we  have 
found,  after  the  period  of  French  control  ended,  are 
those  01  Presidents  Roo,sevelt  and  Taft.  The  names  of 
Goethals  or  Stevens  or  Wallace  do  not  occur  in  the  book, 
.save  an  acknowledgment  to  Goethals  in  the  preface. 
Curiously  enough,  however,  on  one  of  the  folder  plates 
reproduced  at  the  end  of  the  book,  a  map  and  profile  of  the 
Pacific  Division,  there  has  been  left  the  in-scription :  "Ap- 
proved, S.  B.  Williamson,  Division  Engineer,  June  24, 
1910." 

While  the  volume  is  a  bulky  one,  the  large  type  and 
heavy  paper  deceive  one  as  to  tlu*  amount  of  matter  it  con- 
tain.s.  An  estimate  indicates  that  the  number  of  words 
in  the  book  is  little  greater  than  that  in  an  average  is.sue 
of  Kn(!1.veehin(i  Nkws. 

DRFTNITION.S  AND  TAP.LK.S  OF  EQUIVALENTS  OF 
VVi:i(lIITS  A.NI>  MIOASUUE.S — Bulletin  No.  ",  Kan.sa.s  City 
Ti'Hlinic  Laboratory,  101.1  (irand  Ave.,  Kanmia  City,  Mo. 
Paper;    6x9   In.;    pp.    16.      25c. 

Tiic  aiitlior  (it'sigii('(l  tiiis  bulletin  to  aid  in  spreading 
a  working  knowledge  of  the  metric  .system  and  to  show 
all  onlinary  relations  and  the  one  common  relation  of  all 
units  of  measurement  usually  encountered  in  the  diircrent 
branclu's  of  applied  .'icience.  In  the  research  laboratory, 
and  an  an  aid  to  students,  the  pres.sure  and  work  ion- 
version  tables  should  be  especially  valuable. 


StleeS  B^aSdHca^s 
Reviewed  hy  E.  Fleming* 

STEEL  CONSTRUCTION:  A  Text  and  Reference  Book  Cover- 
ing the  Design  of  Steel  Framework  for  Buildings — By 
Henry  Jackson  Burt,  M.  Am.  Soc.  C.  E.,  Structural  Engi- 
neer for  Holabird  &  Roche.  Architects.  Chicago:  Amer- 
ican Technical  Society,  Drexel  Ave.  and  5Sth  St.  Flexible 
leather;    4x7    in.;   pp.    372;    236   illustrations.      $2.75. 

The  purpose  of  the  book  is  thus  stated  by  the  author  in 
the  Introduction:  "This  book  is  intended  to  give  its 
students  the  facts  and  formulas  needed  in  designing  the 
structural  steel  framework  for  buildings." 

The  book  is  divided  into  five  parts.  Part  I,  of  ?3 
pages,  is  given  to  the  method  of  steel  manufacture,  steel 
.sections,  specifications,  unit-stresses,  rivets  and  bolts. 
Part  II,  of  90  pages,  is  a  clear  and  comprehensive  treat- 
ment of  beams  and  riveted  girders.  Part  III,  of  nearly 
100  pages,  treats  of  compression  members,  tension  mem- 
bers and  wind  bracing.  Part  IV  consists  of  the  design 
of  the  16-story  Fort  Dearborn  Hotel  in  Chicago,  given 
in  detail,  with  diagrams  and  calculations.  Part  V  is 
devoted  to  the  protection  of  steel,  closing  with  a  few  pages 
on  specifications. 

The  l)ook  is  written  by  an  engineer  of  experience,  pri- 
marily for  the  benefit  of  young  engineers.  As  roof  trusses 
and  mill  buildings  are  excluded,  it  is  practically  limited 
to  store,  hotel  and  office  buildings.  A  knowledge  of  me- 
chanics, stresses  and  strength  of  materials  is  presupposed, 
although  considerable  theory  is  given. 

Scattered  throughout  the  book  are  many  bits  of  in- 
formation seldom  found  in  textbooks,  such  as  paragraphs 
on  mill  and  stock  orders,  variation  in  weight,  and  column 
splices.  Valuable  suggestions  on  design  are  given  in  such 
paragraphs  as  those  on  investigation  of  riveted  joints, 
thickness  of  web,  choice  of  scheme,  and  cast-iron  pedes- 
tals. The  experienced  designer  will  find  but  few  para- 
graphs with  which  he  is  not  in  thorough  accord. 

An  interesting  portion  of  the  book  is  the  30  pages  on 
wind  bracing.  For  the  many-storied  building  where  diag- 
onals are  not  permissible  the  author  uses,  in  the  calcu- 
lation of  stresses  and  moments,  what  may  be  called  the 
portal  method.  It  is  assumed  that  the  horizontal  shear 
on  any  plane  due  to  wind  pressure  is  equally  distributed 
among  the  bays  cut  by  that  plane.  The  girders  between 
columns  at  each  floor  act  as  a  series  of  independent  por- 
tals, thus  bringing  on  the  outside  column  of  a  transverse 
bent  one  half  the  shear  taken  by  an  intermediate  column. 
The  |)oints  of  contrafiexure  are  taken  at  the  middle  points 
of  girders  and  column-story  heights.  This  method  is 
simple  in  calculation  and  the  stresses  and  moments  ob- 
tained are  ideal  for  the  detailer.  Although  the  reviewer 
u.sed  it  in  the  design  of  an  IS-story  building  erected  in 
191.3,  he  prefers  what  may  be  called  the  cantilever  method, 
believing  this  to  more  nearly  nuH»t  the  conditions  of  wind 
action.  At  the  .same  time  he  agrees  witli  tlu>  author  that 
the  method  used  is  not  of  prime  im]>ortance.  provided 
a(l('(iuate  provisidii  is  luade  for  the  resulting  stres!<es. 
K.\ce|)ti()n  might  also  be  taken  to  the  author's  consider- 
ing the  girders  that  resist  wind  stresses  as  restrained 
beams.  Will  the  end  connections  be  made  sulliciently 
rigid  to  warrant  this  a.ssumption?  The  autlior  recog- 
ni/cs  the  itiipiirtaiice  ol"  tiie  end  connections  in  his  state- 
ment:    "'rhc  linuing  strength  of  the  interior  rraining  is 
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Iiinitftl  I'V  IIh-  >Iicii;;|Ii  of  llic  coiinoctioiis  (o  tlu'  foluiiiliH 

111  nut  liy  lli«'  stn'ii;,'lli  of  llic  ;,'iii|fr  iiml  ytint  HuctioiiH." 

'I'lii'  (I»'si;;in'i*  of  steel  liiiildiiit:^  will  make  no  inintuku 

lu  ttii<liii>,'  tliis  liook  to  liis  lilinirv.     A  copy  slioulil  Ito  in 

evrry  iinliileels'  otliee  in  wliieli  ii  steel   frnnicwork  is  to 

lio  (lesif^Mied.     The  llexihie   red   leather  cover,  ^riil   ed;;es. 

mill  rounded  corners  j;i\e  il  an  attractive  appearHnce  that 

.•.I'liioni  eMcllcil  liy  the  technical  pros. 

y. 
Cast-!ro!n\  and  Steel  Pipes 

IvKVii'.u  i:i)  iiv  .\i.i.i:\  1!  vzi:n* 

'MK  rONSimOKATIONS  I{|:( ;  A  Kl  >!  N(  i  CAST  IIION  AN'D 
STKKI.  ril'KS-  liy  .loliii  Shjir|..  M.  1.  Mcili.  K.,  nillhor  of 
"Mmlcrn  Kdiimliy  I'riirllcc.  "  Nrw  York  and  T>nnil<iiK 
l.oDKinnns.  Creen  *  Co.  Cloth;  Cx!)  In.;  pp.  vlll4-lt2; 
21  lllu.str;itloiis.     $l.no,  not. 

As  tlio  title  iiuplios,  this  hooK  takes  up  tlie  nialtcr  of 
eji.st-iroii  and  steel  ])ipes  in  a  soniewliat  fraj,'nientaiy  way 
and  not  with  the  idea  of  inakiiiir  a  eoinplote  trt-alise. 

The  jirowini,'  ini])orlanco  of  mild  steel  as  a  material  for 
l)ipes  is  reeoLTiiized.  The  matter  is  considered  especially 
from  a  lalioiatory  and  physical  standpoint;  the  impurities 
in  the  metal  .ind  their  eiFecIs  upon  physical  properties 
are  eoiisidered.  Many  interestinj;-  formulas  are  <,n'ven  hut 
these  are  ofti-n  theoretical  and  of  limited  a])plicatioii. 
For  instance,  the  formulas  for  the  external  jiressures  that 
can  he  sustained  relate  to  uniform  ])ressiires  and  loadiiifr; 
and  there  is  no  di.scussion  of  the  mucJ!  more  important 
suhject  of  unequal  loading  in  the  trendies.  The  methods 
of  joiniii<i  steel  ])ii)es  that  are  deserihed  would  hardly 
be  accepted  as  represeiitin<;  the  hest  American  ]iractico. 
The  corrosion  of  steel  and  ca.st  iron,  botli  internal  and 
external,  arc  discussed  and  their  effects  uiioii  the  carry- 
ing capacity  of  pipes  and  upon  their  durability  under 
various  conditions.  The  methods  proposed  by  an  English 
Board  of  Engineers  for  protecting  the  Coolgardie  ]npe 
line  in  Australia  from  the  effects  of  corrosion  are  given  at 
length  in  the  last  chapter. 

The   book   has  considerable   suggestive   value  to   those 
who  have  followed  its  subject  matter  but  is  not  in  itself 
'  he  taken  as  a  siitiicient  guide. 
'%' 

THI-:  PUOBLEM  OF  CtRE.\TER  XEW  YORK  ANP  ITS  SOI>U- 
TION — By  Hairy  Chase  Biearley.  With  a  Supplementary 
Chapter  by  Dr.  Elmer  L.  Corthell.  I'ublished  under  the 
Auspices  of  the  Committee  on  Industrial  Advancement 
of  the  Brooklyn  Kiasue.  .'>0  Court  .'^t..  lirooklyn.  N.  Y. 
Leatherette:  G.\il  in.;  pp.  132;  maps,  diagrams,  illustrations, 
and  appetidi.x  of  valuable  civic  data,  and  an  analytical 
Index.     50c. 

The  author  of  this  book  has  written  it  to  prove  that 
Xew  York's  further  commercial  growth  is  hampered  by 
its  lack  of  adequate  harbor  facilities  and  that  the  best 
way  to  eliminate  tliese  difficulties  and  provide  for  the 
city's  further  develoj)ment  on  a  broad  scale  is  to  ])roceed 
with  the  improvement  and  building  np  of  a  great  new 
harbor  at  Jamaica  Bay,  work  on  which  in  fact  has  already 
begun. 

The  main  contention  of  the  author  is  that  the  develop- 
ment of  Jamaica  Bay  is  not  ])roceeding  at  a  rapiil  enough 
pace,  and  his  book  is  chiefly  devoted  to  showing  the  great 
commercial,  .social  and  economic  l)enefits  which  would 
result  from  immediately  proceeding  with  the  development 
of  commerce  at  this  point  on  a  large  scale. 

Without  attempting  to  di.sputc  the  author's  reasoning, 
it  is  doubtful  whether  he  appreciates  the  difficulties  that 
exist  in  chaugin<r  the  channels  of  commerce.    It  still  re- 
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miiiiis  lo  he  demoiist rated  to  what  extent  ocean  Hliippinu' 
will  be  halisded  with  ft  location  on  .lamaica  Bay.  Some- 
times these  large  .^chemcH  for  liuilding  up  great  commer- 
cial centers  in  the  outskirtH  of  a  city  prove  <lismal  fail- 
ures because  commerce  does  not  Keek  the;  plaie  which  has 
been  provided  for  it.  'i'he  author  iinnccesHarily  narrows 
his  viewpoint  by  considering  only  thrt  part  of  the  port  of 
New  York  lying  within  Xew  York  State,  and  considering 
(he  New  .ler.sey  portion  of  the  port  as  a  commercial  rival. 
This  may  make  easier  his  deinonsl  ration  of  tiic!  import - 
ance  of  .lamaica  Bay,  but  does  not  tend  to  make  his  con- 
clusions more  relialih'. 

X 

Sewa^e-'WorMs  Operaftiomv 

THE  (irEKATIO.V  OK  SEVVAC.IO  DISI'OSAL  I'LANTS:  A 
Maiuiiil  for  the  I'rnctlcal  Man.aKemcnt  of  Kewa>?e  DIs- 
IioHul  Works,  with  ,SiinKeHtlonH  :is  to  ImprovementH  In 
l>i'NiKn  and  CoiiHtriicllon — By  EranriM  K.  l);inlelH,  Direftor 
of  VVatcr  nnil  .Sewi-r.i^te  InHpectloii,  Board  of  Health  of 
the  .Slate  of  New  .ler.Mev.  .New  York:  Municipal  .Fournal, 
.^0  ITnlon  S(|uare.     Cloth;  .IxS  in.;  pp.  136;  lllUHtrated.    $1.50. 

.Aullior  and  piihlislier  alike  have  rendered  a  distinct 
service  in  the  jirodiiction  of  this  little  Ijook.  The  volume 
contains  many  useful  hints  on  tlu;  operation  of  sewage- 
works,  and  some  \;ihi;il)le  suggestions  on  design,  based 
chiefly  on  the  diiy-hy-day  experience  of  the  author  in  at- 
tempting to  improve  Die  working  conditions  of  sewage- 
treatment  i)laiits  ill  Xew  Jersey — of  which  tiiere  are  now 
alxuit  one  hundred  and  tliirty. 

(irit  chambers,  screens,  sedimeiitntion,  septic  and  Jin- 
hoff  tanks,  sludge  l)eds.  contact  i)eds,  sprinkling  (liters, 
sand  filters,  broad  and  subsurface  irrigation,  cliemical 
precipitation,  electrolytic  treatment,  trade  wastes,  testing 
stations,  physiial.  cliemical  and  bacterial  test.s,  and  i)lant- 
operation  records  are  taken  up  in  succession. 

Many  of  the  ])oints  made  are  driven  home  by  tiie  recital 
oL'  telling  iiiridcnts  drawn  from  the  author's  observations 
in  Xew  Jersey.  Were  there  more  large  plants  in  the  state 
f<(r  tlie  autiior  to  draw  from  the  value  of  the  book  would 
])erha|is  be  somewhat  greater,  but  A'w  will  enter  serious 
complaint  against  a  Ixwk  wliich  deals  chietly  with  small 
plants,  especially  when  the  number  and  variety  are  so 
large  as  in  this  case.  Had  tiie  autlior  felt  free  to  mention 
the  names  of  plants,  both  in  the  text  and  in  the  titles  to 
cuts,  the  interest  of  tlic  book  would  have  been  increased, 
but  this  is  a  minor  matter.  The  cloudiness  of  most  of  the 
iialf-tone  views,  from  ])hotographs  l)y  the  author,  must 
be  a  disap])ointinent  to  all  comerned,  but  as  a  rule  this 
does  not  detract  from  the  practical  value  of  a  volume 
uiii(|ue  among  i)ublicatioiis  on  sewage  treatment. 

A  brief  paiiii)hlet  report  on  "Toilet  Eegulations  for 
Industrial  Establishments"  has  been  puldished  by  the 
Boston  Society  of  Civil  Engineers  (Tremont  Temple, 
Boston,  Mass.).  The  Massachusetts  State  Board  of  La- 
bor and  Industry  requested  tlie  Society  to  assist  the  Board 
in  tlie  preparation  of  rules  for  the  regulation  of  water- 
closet  and  washing  facilities  in  Massachu.setts'  industrial 
establishments.  Tiie  request  was  referred  to  the  Sanitary 
Section  of  the  Society  for  action,  and  a  committee  com- 
posed of  R.  S.  We.ston,  G.  A.  Carpenter  and  E.  A.  Hale 
was  appointed  to  deal  with  the  request.  The  committee 
conferred  with  the  sanitary  engineer  of  the  Board,  visited 
industrial  establishments,  looked  up  the  regulations  of 
other  states  and  consulted  the  literature  on  the  subject 
and  interviewed  engineers  having  knowledge  of  tliis 
branch  of  sanitation.     Finally,  the  committee  revised  a 
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draft  of  regulations  which  had  been  submitted  to  it  by  The   highest   and   lowest   meter    rates   of    TO!)    water- 

the  Board.     The  revised  draft  is  printed  in  the  pam-      works  in  the  United  States  and  Canada,  and  also  some 
phlet  already  mentioned.  "model  meter  regiUations,"  are  given  in  a  iiamphlet  jusc 

j^  issued  by  the  Butfalo  Meter  Co.,  290  Terrace,  Buffalo, 

'*•  N.  Y. 

'^: 

The  Utah  Society  of  Engineers  (Salt  Lake  City)  is 
one  of  several  which  have  recently  withdrawn  from  tlio 
Association  of  Engineering  Societies  and  begun  the  pub- 
lication of  local  journals.  This  first  issue  of  the  Utah 
Society's  "Journal"  (January,  1915)  is  a  creditable  piece 
of  work. 

Employers  of  labor  in  New  York  State,  and  to  a  lesser 
extent  elsewhere,  may  be  interested  in  two  bulletins,  re- 
cently published  by  the  New  York  Department  of  Labor 
(Albany,  N.  Y.)  :  Xo.  (i4,  "Changes  in  Union  Wages 
and  Hours  in  1913,"  and  No.  65,  "Union  Rates  of  Wages 
and  Hours  in  1913." 

There  have  been  published  by  the  Geological  Survey, 
Washington,  D.  C,  e.xtracts  from  "Mineral  Resources  of 
the  United  States,  Calendar  Year  1913,"  as  follows:  Coal, 
Petroleum,  X'atural  Gas,  Asphalts,  Coke,  Stone,  Lime, 
Lead,  Copper,  (Jold  and  Silver,  Metals  and  Metallic  Ores; 
the  last  two  for  1912  as  well  as  1913. 
;<s 

A  brief  illustrated  account  of  "Recent  Storm  Effects 
on  the  Xortliern  Xcw  Jersey  Shoreline,  and  Their  Sup- 
posed Relation  to  Coastal  Subsidence,"  by  Douglas  W. 
Johnson  and  Warren  S.  Smith,  is  appended  to  Bulletin 
13,  "Annual  Administrative  Report  of  the  .State  Geolo- 
gist of  New  Jersey  (Trenton,  X.  J.)  for  the  Year  1913." 

The  "New  York  Health  Almanac"  for  1915  (State 
Department  of  Health.  Albany,  N.  Y.)  gives,  opposite 
each  calendar,  health  and  sanitary  hints  for  the  month. 
Thus,  for  August  there  are  some  remarks  on  typhoid 
fever.  The  "Anniversaries"  for  each  day  of  the  month 
relate  to  persons  or  events  of  public-health  interest,  so 
far  as  feasible. 

^: 

An  interesting  report  on  the  "Pollution  of  Streams" 
in  Connecticut  has  just  been  published  by  the  State  Board 
of  Health  (Hartford,  Conn.).  It  contains  sketch  maps 
of  the  various  streams  and  their  tributaries,  half-tone 
views,  and  tables  and  diagrams  giving  the  results  of  dis- 
solved oxygen  and  B.  coli  analyses  of  samples.  The  in- 
vestigation was  conducted  by  a  committee  of  which  J. 
Frederick  Jackson,  Engineer-Member  of  the  Board,  was 
Chairman.  ^Ir.  Jackson  sujiervised  the  work  and  was 
assisted  by  R.  C.  Meeker.  The  report  is  signed  by  all  the 
members  of  the  Board. 

Sanitary  engineers  will  find  "Pul)lic  Health  Reports" 
(free  on  apjdication  to  the  U.  S.  Public  Health  Service, 
Washington,  D.  C.)  of  increased  value  since  tiie  practice 
was  begun  of  printing  in  each  weekly  niunber  a  paper 
by  one  of  the  sanitary  engineers  or  chemists  connected 
with  the  Service.  Recent  numbers  have  contained  sev- 
eral articles  on  storage  reservoirs  in  relation  to  malaria. 
The  issue  of  Feb.  2(!  I'ontains  an  illustrated  article  (Mi 
valiou"  in  mining  ap]iearc<l  for  the  first  time  in  January,  portaiile  plants  for  the  hypochlorite  tri>atmcnt  of  water- 
1915,  with  the  title,  "Tiie  Mining  Congress  Journal"  su|)plies,  by  II.  A.  Wbitlakcr,  of  tbc  stnlV  of  the  Minne- 
(Munsey  Hldg.,  Washington,  I).  ().).  sota  State  Hoard  of  Health. 


COXSTRrCTION  OK  MASONRY  DAilS — By  Chester  W.  Smith, 
Consulting  Engineer.  New  York  and  London:  McGraw- 
HiU  Book  Co..  Inc.  Cloth;  6x9  in.;  pp.  xi-|-279;  6S  illus- 
trations.     $3.   net. 

Wtile  there  are  several  good  books  on  the  theory  of 
dam  design,  the  field  of  masonry  dam  construction  has 
not  been  hitherto  touched  except  in  periodical  literature. 
During  the  past  decade  many  large  masonry  dams  have 
been  built,  and  the  experience  gained  in  their  construc- 
tion can  now  be  utilized.  This  is  practically  what  Mr. 
Smith  has  done;  his  excellent  book  is  in  effect  a  colla- 
tion of  the  lessons  learned  on  the  large  masofuy  dams 
of  the  Reclamation  Service  and  of  recent  hydro-electric 
and  water-supply  projects. 

The  volimie  is  virtually  divided  into  two  parts:  the 
first  on  construction  details,  the  second  on  cost  details. 
The  construction  section  can  be  used  as  a  textbook  for 
guidance  on  actual  dam  building;  the  cost  data  are  in- 
tended for  the  estimator. 

Early  chapters  are  devoted  to  exploration  of  the  site 
(in  which  special  attention  is  paid  to  boring  machines 
and  well  drills)  ;  diversion  methods  and  works;  founda- 
tion difficulties,  including  excavation  and  grouting;  and 
the  intimate  details  of  masonry  construction,  such  as 
pointing,  stone  cutting  and  setting,  the  making  and  lay- 
ing of  concrete  blocks  and  the  rarely  explained  technique 
of  quarry  practice. 

A  few  intermediate  chapters  take  up  general  subjects 
of  interest  to  dam  builders,  such  as  the  freezing  of  con- 
crete, the  effect  of  underpressure  on  dams  (mostly  de- 
rived from  actual  experience  and  experiment),  and  the 
questions  of  drainage  expansion  and  ice  pressure  with 
means  whereby  they  are  cared  for  in  construction.  The 
final  chapters  go  into  the  most  intimate  detail  of  cost, 
with  specific  figures  from  certain  typical  dams.  There 
are  also  chapters  on  possible  fiiture  methods  of  construc- 
tion, as  conceived  by  the  author,  and  a  list  of  the  large 
dams  of  the  world  with  some  statistical  data. 

In  spite  of  its  usual  enormous  mass,  the  masonry  dam 
is  one  of  the  most  delicate  of  engineering  structures,  in 
which  the  opportunities  for  operative  trouble  are  infinite 
and  the  possibilities  of  failure  fairly  high.  In  no  other 
structure,  perhaps,  does  the  design  play  so  minor  a  part 
or  is  so  much  of  success  or  failure  dependent  \ipon  de- 
cisions made  after  construction  has  (;ommenced.  For 
these  reasons  a  text  on  construction  is  welcome  and  when 
it  is  so  well  done  as  is  Mr.  Smith's  treati.se  it  is  doubly 
welcome. 


Pamphlets  on  "Klectric  Wire  and  Cable  Terminology" 
and  "Insulating  Properties  of  Solid  Dielectrics"  have 
been  issued  by  the  U.  S.  Bureau  of  Staiulards,  Washing- 
ton, D,  C. 


A   monthly  devoted   to  "safety,  enicieiicy  and   con.ser- 
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(So  fi>r  UK  poHHililo  thi>  niiiiif  of  i-iirh  piiMlNltfr  of  liookH  or 
piimphU'tH  llHloil  In  tliodr  (■iiliiiniiH  l»  ulvi-n  In  oiii-h  I'Mlry.  If 
|l>i>  book  or  |>iii«|il)lc(  In  for  nmIc,  Mini  lh«  prlrc  In  Uiiowii  liy 
|li<>  rilllor.  Ilu-  piU-o  Im  Hliiinl  In  .inli  i-nlrv  U'lu-rr  no  prln. 
In  KlviMi  II  iloi'H  not  ni<i-<  HHiirllv  follow  Ihiil  111.-  liooU  or  imni- 
|>|)li<l  run  III-  olitalni'il  wKlionI  roNl.  Miiny.  Imt  not  all,  of  l)ii< 
piunplilrtH,  houovrr,  ciin  lie  Ni<<'iiri-il  without  i'omI,  nt  Iriint  hy 
liicloNinK  iHiHtaKi''  t'orMonH  who  ari'  In  doulit  an  to  thi>  infunn 
to  111-  |iurMui-(I  to  olitain  coph-H  of  llii'  iinlillcatlonH  llMtcil  In 
Ihi'io'  i-oltiinnN  mIiouIiI  a|i|ily  for  Inrormatlon  to  tin-  Htalcil  pnli- 
IlKhcr,  or  In  caNc  of  ImokH  or  patii>rH  prlvati'ly  printed,  tlii-n 
to  Ilu-  author  or  otln-r  prrHon   Imlli-ati'il   In   tin-  notic*-. ) 

\nVAN('KI>  TIIKOKY  OK  KI.KCTKICITY  ANM>  MAONKTISM: 
A  Tivl-Hook  for  CoIIikcm  ami  Ti'ilinlcal  .ScIiooIh— Hv 
Wllllani  S.  Kranklln  and  Harry  Mai-Niitt,  Ni-w  York:  Thi- 
Macinilllan  Co.  London:  Mat-nilllan  .\c  Co.,  htd.  I'loth; 
fix!"  In.;   pp.   vll    +    300;   JIT   lUuNtrallon.s.      $L',   net. 

THK  AMKKKWN  YKA1{  HCt^K:  A  lUcord  of  KvontH  and 
PronnvMS  (  I'.M-l)  — Kdll.il  liy  Ki'anols  C.  Wlc-kwarc,  With 
Coi*p<"'i>llon  of  a  SiiP'TVi-sory  Hoard  l{(>p>'i'Hi-ntlnK  iNatlonal 
I.earni'd  Soclctli-.i.  New  York  and  London:  I).  Appk'ton 
*    Co.      Cloth;    fixS    In.;    pp.    xvlll     i     ,Sfi2.      $n.riO. 

TIIK  AHT  OK  KSTIMATINC  TITK  COST  OK  WOIIK.  With 
Spn-itli-  llrfcrrnci'  lo  I'nstandardlzrd  OprratlonH  as  in 
.Ioliliin>;  Shops  or  Krpair  Work  — Hy  Wllllani  H.  KcrKimon, 
Naval  Constructor,  l".  .S.  N.  .Vcw  York:  The  lOnKlneerlni^ 
Ma»ja7.ino   Co.      Cloth;    fix.s    in.;    pp.    07;    Illustrated.      $1. 

THK  AHT  OK  LAN'OSCATR  AUCHITKCTl'Hi:;  Its  Pevelop- 
nienl  and  Its  Applleatlon  to  Modern  Landscape  (iardenlnK 
— By  Samuel  Parsons,  author  of  "Landscape  (JardenlnK." 
New  York  and  London:  C.  I".  Putnam's  Sons.  Cloth;  6x9 
In.;  pp.   xxi    -)-    SIT;  fiT   illustrnlions.      $3.50,   net 

PIK  CUKMIK  PKU  HYOPvACLtSCHKN  HTNI>I;M  ITTKL; 
Wisen  und  HerstelluiiK  der  Hydraulischen  Kindeniittel — 
Von  Dr.  Hans  Kiihl,  Inhaher,  und  I>r.  Walter  Knothe,  1. 
Assistent,  des  Zement-un<I  Miirteltechnlschen  Lahorator- 
iums  I>r.  Wilhelm  Michnelis,  Berlin-Lichterfelde.  Lelpzipr: 
S.  Hirzel.  Paper;  TxlO;  pp.  xvi  i-  34T;  51  illustrations. 
H   Marks. 

CIVIL  KNC.INEKRINO  SPECIFICATIONS  AND  CONTRACTS— 
Prepared  by  Richard  I.  D.  AshbridKe,  M.  Am.  Soc.  C.  E. 
Chicago:  American  Technical  Society.  Cloth;  5xS  tn.; 
pp.   ISt!;   illustrated.     $1. 

CONCRKTE  STONE  MANUFACTURE— By  Harvey  Whipple, 
ManuM:>n^  Editor,  "Concrete-Cement  A>?e."  Detroit,  Mich.: 
Concrete-Cement  Ase  PulilishinK  Co.  Flexible  leather; 
IxT    in.;   pp.   255;    12(i   illustrations.      $1,   i)Ostpaid. 

DESCRIPTIVE  CEOMETHY  FOR  STUDENTS  IN  ENCINEER- 
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A  rather  iimi.-ual  iiu'thod  of  supporting  a  bridiic  to 
maintain  traffic  over  it  (hiring  reconstniction  of  the  abut- 
ments was  adopted  by  the  Rochester  &  Eastern  R.E.  at  the 
crossing  of  the  State  barge  canal  at  Bushnells  Basin 
near  Rochester,  N.  Y.  The  bridge  has  a  span  of  aboiit 
1.50  ft.  and  is  a  pin-connected  through  Pratt-truss  bridge. 
The  old  abutments  were  foimded  at  shallow  depth  be- 
low the  surface:  on  account  of  the  construction  of  the 
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new  canal  prism  it  was  desired  to  lower  tlicin  to  the  grade 
of  the  new  prism  and  also  to  support  them  on  piles. 

The  <-ftnal  work  made  it  impossible  to  construct  a  di- 
version trestle  around  the  l)ridge,  but  tnitlic  liaii  to  he 
maintained  over  the  bridge  itself.  Tlu;  company's  en- 
gineer decided  to  support  tiie  bridge  by  placing  steel  col- 
umns at  the  hips  or  ends  of  the  upper  chord,  thus  taking 
the  load  off  the  nbutments  and  making  their  reconstruc- 
tion |)ossil  'e. 

The  phr'  ..^'rajib  bcrewitb  shows  the  north  end  of  the 
-trncture  as  .supported  in  this  way.  The  end  panel  of 
floor  and  tiic  (rack  in  the  sjmce  beyond  were  carried  by 


I-beams  resting  on  wooden  bents.  The  method  proved 
perfectly  successful  in  carrying  out  the  intended  purpose. 
The  excavation  was  made,  the  piles  driven,  and  the  con- 
crete placed  without  interference  to  traffic,  except  for  a 
slow  order. — Charlf:s  R.  Waters,  Fort  Plain,  N".  Y. 


©f  Si  ILs^B'^e  Wairater 

A  new  penal  institution,  the  House  of  Correction,  is 
being  built  for  Milwaukee  County  on  the  county  farm, 
about  two  miles  north  of  North  ^Milwaukee,  Wis.  The 
architects  are  Leenhouts  &  (ruthrie,  ^Milwaukee.  The 
group  comprises  14  buildings,  all  of  which  are  of  rein- 
forced concrete  (walls,  floor  and  roof),  except  a  frame 
lesidence  for  the  inspector.  In  September,  1914,  eon- 
tracts  for  the  complete  work  were  awarded  to  the  Cod- 
dington  Engineering  Co.,  of  North  ^lilwaukee,  Wis.,  at 
.$2:5.5,000.  The  time  limit  is  16  months,  but  the  rate  of 
progress  has  been  so  satisfactory  that  the  contractor  ex- 
pects to  finish  in  ten  months.    The  work  is  under  the  per- 


Fui.  1.     Adjustable  Connection  of  Fokm  Joists 

sonal  direction  of  S.  C.  Coddington,  president  of  the  com- 
panv.  The  engineer  representing  the  county  is  Alfred  C. 
Tad'dcy. 

Foi;.\is  AM)  Towers 

The  forms  for  walls  and  floor  slal)s  are  of  1-in.  matched 
and  dressed  lumber  and  are  fabricated  in  the  carpenter 
shop  on  the  site.  They  are  made  in  panel  units  ,"50  in. 
wide,  and  in  lengths  of  8,  10  and  12  ft.  Before  leaving 
I  he  shop  they  are  dipped  into  a  vat  containing  heated  par- 
affin oil,  and  after  being  drained  are  ready  for  use.  These 
panels  permit  of  economical  erecting  and  stripping  and 
with  reasonable  care  they  may  i)e  used  at  least  eight  times. 
All  details  for  beam,  girder  and  column  forms  are  made 
in  the  office,  and  after  the  sides  and  bottoms  have  been 
built  up  in  the  mill  they  are  marked  to  facilitate  assem- 
iiling  in  the  field. 

Adjustable  joists  arc  used,  instead  of  cutting  2x()-in. 
hnnber  to  tit  the  various  panel  lengths.  This  construc- 
tion is  shown  in  Fig.  1.  An  iron  stra])  Vsx2  in.  is  bent 
to  Z-shape  and  is  attached  ai)out  I  in.  from  the  end  of  a 
2xG-in.  tind)er,  (i  ft.  or  more  in  length,  by  means  of  a 
N'o.  12  screw.  When  it  is  di'sired  to  put  the  joist  in  jk)- 
sition,  two  such  pieces  are  fitted  together,  as  shown,  and 
lire  slid  longitudinally  in  the  straps  until  they  fit  the 
span.      Tiiis    construction    saves    much    measuring   and 
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cuttiii'T  of  hinihor  ami  at  tlu-  same  time 

admits  of  quick  and  easy  adjustmont. 

Five  stool  ooncroto-hoisting  towors, 

96  ft.  higli,  arranged  as  sliown  on  the 


Fk;.  ;i.     Chutes  Hpxd  hy  Boom  and  Towehs 


Fi(i.  2.     Layout  of  Plant  kou  Co-Vsthuction  of  New 

UOUSK  OF  CoHKKCTIOX,  NoRTtL  .MILWAUKEE,  WiS. 

plait.  Fig-.  2,  are  used  to  distribut&  tlie  concrete  to  all  the 
I >u  11  (lings.  They  are  of  the  Lakeside  sectional  or  knock- 
down type  (Fig.  4),  with  independent  and  interchange- 
able members  put  together  with  bolts. 

The  towers  are  Gi^  ft.  square,  and  are  designed  to  carry 
at  any  corner  a  boom  for  the  support  of  the  first  sections 
of  tlie  spout  or  chute.  They  are  composed  entirely  of  steel 
angles,  arid  are  so  designed  that  all  diagonals  are  inter- 
changeable, as  also  are  the  horizontal  struts  and  post  sec- 
lions.  Thus  there  are  only  three  kinds  of  members  em- 
ployed, which  greatly  facilitates  the  erection.  All  bolted 
connections  arc  easily  accessible.  The  corner  posts  have 
holes  punclied  so  that  the  boom  seats  and  loading  hopper 
can  Jie  placed  at  any  panel  point  on  any  side  of  the  tower. 
The  horizontal  struts  are  also  punched  to  accommodate 
the  hoist  guides  at  any  gage  and  facing  in  any  direction, 
for  maximum  fle.\il)ility  in  adaptation. 

For  supporting  the  chute,  a  60-ft.  telegraph  pole  is 
used  as  a  boom  instead  of  a  steel  l)oom,  the  former  being 
ligliter  and  thus  allowing  the  boom- a  greater  horizontal 
reach.  Fig.  3  shows  the  boom  and  two  sections  of  the 
chuto  extending  from  the  elevator  to  an  auxiliary  tower 
and  several  lengths  of  chute  extending  tlicnce  on  tower 
sup]K)rts  to  the  place  where  the  concrete  i.'^  deposited.  Of 
tlio  cimte  sections  suspended  from  the  l)oom  one  is  50  ft. 
long  and  the  other  40  ft.  The  longer  c'hute  has  one  end 
>upi)orted  at  the  tower  and  the  other  end  by  an  adjustable 
line  from  the  end  of  the  boom.     These  towers  and  chutes 
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were  built  by  the  Lakeside  Bridge  &  Steel  Co.,  of  North 
!}.rilwaukee,  Wis. 

A  distinctive  feature  of  thi?  construttion  i?  that  the 
two  highest  sections  of  the  chute  (forming  the  entire 
line  from  the  main  tower  to  the  auxiliarj-  tower)  are 
handled  quickly  and  easily  by  the  simple  operation  of 
swinging  the  Ijoora  into  the  desired  position,  and  as  the 
boom  is  attached  to  a  corner  of  the  tower,  it  may  be 
swung  through  an  arc  of  2T0°. 

The  chutes  that  lead  from  the  auxiliary  tower  to  the 
forms  are  made  in  sections  30  ft.  in  length  and  less.  They 
are  supported  by  temporary  A-frames,  and  as  they  are 
fitted  with  swivel  joints  they  are  easily  swung  in  any  di- 
rection. Each  tower  will  l)e  used  to  place  approximately 
4000  cu.yd.  of  concrete,  and  has  a  i/^-yd.  mixer  set  in  a 
pit  at  the  base. 

Co.NCRKTING    I.V    WlXTKK 

As  this  work  is  being  carried  on  during  the  winter,  ar- 
rangements have  been  made  to  heat  the  materials.  A  large 
number    of    lV4-in.    galvanized-iron    pipes    of    diiferent 


Fig.  3.     Xkaj;    \'ik\v  ok   Knockdown    IIoim -'I'du  i.i; 

lengths,  witli  open  'r-cuinicitioiis  at  each  I'^-I't.  joint,  ex- 
tend ill  fan  sliape  from  a  central  point  and  are  con- 
nected up  with  a  steam  hose  to  a  portable  20-lip.  boiler 
(Fig.  2).  These  are  laid  on  the  ground  and  the  gravel 
is  dumped  u|i<)ii  them.  When  it  is  desired  to  use  the 
material,  steain  is  turned  on  and  runways  are  laid  on  the 
pile  between  the  pipes,  so  that  the  liotfest  material  is  al- 
ways handled  (irst. 

The  water  for  mixing  purposes  is  riirnislied  by  the 
county,  and  is  pumped  I'roiii  a  well  about  2000  ft.  from  tin- 
lob    into   an    elevated    tank.      To    (bis    tank    is    attached 


a  feed-water  pump  with  a  live-steam  connection  in  the 
discharge  line,  and  by  this  device  the  water  is  sent  to  the 
mixers  under  pressure  and  at  a  temperatxire  of  about  120°. 
Calcium  chloride  is  added  to  each  batch.  After  the  con- 
crete has  been  deposited,  sheets  of  canvas  with  a  generous 
topjiing  of  straw  and  manure  protect  it  from  freezing, 
and  in  the  case  of  floor  slabs  additional  protection  is  af- 
forded by  the  use  of  salamanders. 

Hv  H.  B.  Ki:t(  HUM* 

Owing  to  the  scarcity  of  sand  and  gravel  in  the  vicinity 
of  mines  in  the  coal  fields  of  Utah,  it  has  been  deemed  ad- 
visable in  a  number  of  in.stances  to  make  concrete  with 
coal  slack  aggregate.  Bulkheads  in  some  mines  have  been 
built  of  this  material  and  its  use  has  been  brought  to  our 
attention  to  such  an  e.xtent  that  we  have  conducted  a  ser- 
ies of  experiments  to  determine  something  as  to  the  prop- 
erties of  such  concrete.  The  tests  were  made  under 
the  direction  of  the  writer  by  Robert  Flagel,  a  recent 
graduate  of  the  Universit}'  of  Utah. 

A  few  preliminary  e.xperimeuts  were  made  on  concrete 
nuide  of  lignite  coal  from  Roik  Springs,  Wyo.,  but  it  was 
found  impossible  to  do  anything  with  coal  of  this  char- 
acter, on  account  of  the  great  change  of  volume  of  the 
coal  in  contact  with  moisture.  Hence,  the  experiments 
weit-  all  made  with  hard  bituminous  coal  from  Clear 
Creek  and  from  Castle  Gate,  Utah. 

A  sieve  analysis  of  the  coal  slack  was  made,  and  the 
different  sizes  of  materials  placed  in  separate  sacks.  In 
mixing,  the  aggregate  was  graded  apprcximately  accord- 
ing to  the  ideal  gradation  of  sizes  given  in  Fuller's  curve, 
with  a  maximum  size  of  one  inch.  The  test  made  on  6-in. 
cubes  of  \arying  pr()i)ortion.s  (shown  both  by  weight  and 
volume)  are  given  in  the  accompanying  table.  A  stand- 
ard ])()rt!aiid  cement  was  used. 

CO.MIMU:s.SIOX  TESTS  ON  COXCRETK  WITH  COAL  SLACK 

.\S  .\GGREGATE 

(Each-Figure  is  .\veragc  of  Thr^e  Test^) 
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Coiii|!ari.soii  of  these  tests  with  similar  ones  on  gravel 
cdiicretc  show  that  the  coal-slack  concrete  is  about  50%  as 
strong  as  gravel  concrete  at  the  age  of  90  days,  with  a 
rich  mixture  of  1  :  5,  and  about  25%  as  strong  as  gravel 
concrete  with  a  lean  mixture  of  1  :  15,  the  weight  of  the 
I  :  5  coal  concrete  being  about  00%  that  of  the  gravel  con- 
crete. It  is  to  be  noted  especially  that  the  coal  concrete 
makes  a  vei^  great  gain  in  strength  with  age. 

A  •';  i-yd.  steam  slioxcl  built  along  tiic  standard  lines 
of  the  revtdving  type  imt  having  certain  unusual  fea- 
tures is  now  being  maniii'actured  by  the  Hall  Fngine  Co., 
Krie,  i'eiin..  Tor  light  contracting  work.     The  most  strik- 

•rrofpMMor  of  StirvevliiK  iind  Kallroiul  lOiiKluoorliiK,  Unl- 
vurHlty  of  Uluh,  Salt  Lake  City.   Utah. 
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-  ri'iiliiii'  i>  ill!  autoiiialic  irowdin^'  di'viiv.  hv  iiifiiii« 
wliiili.  if  till'  aiidiiimtic-coiilrtil   latch   Icvt-r  lias  iH't-ii 

I  ill  till'  propiT  iiot<li.  liic  crowd iiij,'  i'ii);iii»'  workn  in 
-iicii  relation  to  the  hoistini,'  motion  as  to  cut  a  level 
tliKir  without  I'lii'ther  nianipiiialioii.  'I'liis  relieves  the 
i(|M'nitor  of  the  necessity  of  coiistaiillv  plaviiij;  one  i-n- 
jjine  airaiiist  tlii'  other. 

The  automatic  device  is  litted  to  the  oidinarv  trowdin;,' 
iiicchanism,  in  which  power  is  a|iplicd  h\  a  pair  of  di- 
ii'cl-coiinected  reversinj,'  ciii;iiies  rolatini,'  a  shipper  siiaft, 
wliidi  carries  a  j^car  eii;rii;riiij;  a  rack  on  the  dipjier  han- 
dle. When  tlic  cnirines  operate  tlicy  mo\e  tiie  dipper 
liandlc  out  or  in.  The  automatic  contnd  works  as  I'cd- 
lows:  A  small  pinion  on  one  end  of  the  shipper  shaft 
(i|K'rates  a  small  auxiliary  rack  which  travels  in  or  out 
us  the  dipper  handle  moves  in  or  out.  On  the  <'nil  of 
this  auxiliary  rack  is  a  small  roller  travcliii;,'  on  a  min- 
iatiiiv  track,  rcinesentinji  the  Hour  hottoin  to  he  cut, 
which  is  connected  to  the  control  vahi's  of  the  crowilim; 
eiijrines  and  to  tiie  operator's  crowdin^T-lever  as  well,  hy 
n  simjilo  system  of  levers  which  f^'ovorns  the  relative 
nioveinent  of  the  hoistin<j  and  crowdiuj,'  cii^Miies. 

To  cut  a  level  tloor  the  aiitomalic-crowdiiiij  latch-lever 
I-  (iropi>cd  into  the  proju'r  notch  on  th(>  (juadrant,  which 
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corrcs])onds  to  this  "jrade.  This  operation  sets  the  roller 
track  in  a  certain  position.  Xow  hy  startiiifr  thc'lioist- 
ing  and  crowding  engines  the  dipper  will  crowd  out  along 
a  level  line.  Placing  the  automatic  lever  in  the  second 
notch  results  in  a  cut  sliLditlv  down-^'rade:  in  the  third 


notch  the  dipper  teeth  cut  farther  helow  grade.  When 
the  latch  lever  is  in  the  notch  nearest  t<j  the  operator, 
the  iiiitoiniitic  device  is  not  in  action  and  the  crowding 
motion  hccomes  the  same  as  on  any  shoved  cipiijipcd  with 
a  standard  shipper  shaft  and  crowding  engine. 

The  manufacturer  claims  that  cuts  of  ]'Z  in.  in  dcjith 
can  he  excavated  at  the  rate  (d"  ^5  to  :55  cu.yd.  per  work- 
ing hour.  The  shovel  can  he  used  for  giving  roads  an 
even  crown. 

'i'he  "l']rie"  shovel  is  operate<l  hy  thiO(!  hand-levers 
and  a  foot-hrake.  One  lever  controls  the  crowding  en- 
gines and  another  the  swinging  engines.  The  weight  ol 
the  shovel  is  11.000  Ih.  The  hoom  is  17V<;  ft.  long  and 
IT  ft.  II  ill.  high  in  working  position.  The  maximum 
width  of  cut  lit  lloor  level  is  Ho  ft.  Tlie  maciiine  is  de- 
signed so  that  either  traction  or  standard-gage  car  wheels 
are  interchangcahle  in  the  smiik;  truck  frame.  It  can 
also  he  ('(piippcd  with  a  special  Imhhii  or  auxiliary  ap- 
jiaratus  for  adapting  tlie  machine  lor  locomotive-crane 
service,  or  for  clamshell,  (U'angepeel  or  dragline  work.  It 
is  claimed  that  the  maciiine  will  liamlle  a  '^2-ft.  loco- 
motive-crane type  of  hoom  and  a  y^-cu.yd.  grab  inicket. 

A  Crn]b=a]mcdl°C(D)iraca'e<ie  Gruandle 

Pner    at    ftlhe    IBEacIfe    Rocfe 

Slhiap)  ILocM 

A  strong  cross-current  of  the  Niagara  liiver  at  Black 
Rock,  N.  v..  on  Lake  Erie,  made  entrance  to  the  Black 
Hock  sliij)  lock  so  difficult  that  tlie  United  States  Goyern- 
nient  deemed  it  advisable  to  construct  a  large  guide  pier 
to  deflect  this  current  away  from  the  lock  gates.  The 
conditions  were  such  that  considerable  study  was  required 
on  the  ])art  of  the  engineers,  and  it  w'as  only  after  care- 
ful  consideration   that  the   ])reseiit   plans  were  adopted. 


Concrete  k-7->j  Mooring  Post 


w/^r^^^/s^r- 


ChOSS-SkcTION    of   OCTEK    PoitTION    OK   THK    GUIDK    PlEI{ 

AT  Black  Ropk,  N.  Y. 

The  pier  will  ])o  ]0r)0  ft.  long,  -iOO  ft.  of  it  heing  24  ft. 
wide,  and  the  remainder  30  ft.  wide. 

The  contract  for  the  construction  of  this  pier  was 
awarded  to  the  Great  Lakes  Dredge  &  Dock  Co.,  on  April 
'I'l,  tmt,  and  was  started  by  them  immediately,  and  car- 
ried to  a  point  during  the  summer  that  leaves  only  a  i)or- 
tion  of  the  concrete  superstructure  to  he  completed.  It  is 
anticipated  that  this  will  be  finished  hy  May  1,  which  is 
in  am])le  time  for  the  needs  of  navigation  on  the  Great 
Lakes  the  coming  year. 

The  pier  constructed  is  timber  crilnvork  filled  with 
broken  stone,  with  mass  concrete  on  top.  Concrete  blocks 
of  a  richer  mixture  than  the  mass  concrete  are  laid  end 
to  end  on  the  perimeter  of  the  cribwork,  and  their  top 


543 


ENGINEERING     N  E  ^Y  S 


Vol.  73,  No.  11 


and  inside  surfaces  covered  with  mass  concrete,  as  shown 
in  tlie  drawing.  In  this  particular  case,  these  blocks, 
which  weigh  from  6  to  12  tons  each,  were  used  by  the 
contractor  for  the  purpose  of  sinking  the  cribs,  in  place 
of  the  usual  method  of  loading  with  stone.  The  cribs 
were  framed  in  100-ft.  sections  at  the  contractor's  yard, 
G  mi.  away  from  tlie  site  of  the  work,  to  a  height  of  6 
ft.,  when  they  were  launched  from  a  dock  about  8  ft. 
above  the  water,  then  built  up  to  the  full  height,  and 
towed  to  the  site  of  the  work. 


A  Fo"^«7er  Scrap ©r=>IE3£ca^atoE° 

A  new  excavating  machine,  designed  for  excavation 
on  the  class  of  work  for  which  wheeled  scrapers  and 
elevating  graders  are  commonly  employed,  is  shown  (with 
housing  not  completed)  in  the  accompanying  cut.  The 
two  special  features  are  the  use  of  a  power-operated 
siraper  bucket,  and  the  hauling  of  the  machine  by  a 
cable.  The  cable  is  attached  to  a  drum  on  a  2-t-tGn 
traction  engine  whuli  is  anchored  in  place  while  hauling. 


SixKiXG  A  100-Ft.   CiiiB  Section 


The  site  is  prepared  l)y  first  cleaiiiiig  oil'  tiie  overlying 
material  to  the  rock,  which  is  at  a  depth  of  .'54  ft.,  tlien 
filling  the  trench  so  that  the  water  on  the  site  is  2() 
ft.  deep.  The  cribs  are  then  towed  to  the  site  of  the 
work  by  three  tugs.  The  velocity  of  the  current  is 
about  7  mi.  per  hr.  here.  Owing  to  this  extreme  cur- 
rent, it  was  necessary  to  adopt  unusual  methods  for 
holding  the  cribs  in  place  during  sinking.  Tlie  large 
plant  of  the  contractor  made  it  possil)le  for  him  to  adopt 
the  method  as  indicated  in  the  view  sliowing  a  crib  sec- 
tion being  sunk.  It  is  butted  up  against  a  drill  boat 
supported  on  four  spuds,  with  tlie  lloating  derrick  on 
the  other  side  of  tiie  crib,  and  was  furtlier  controlled 
by  hawsers  run  from  a  dredge.  The  derrick  is  shown 
loading  the  concrete  blocks  onto  tlic  crib  for  tlie  ])urpose 
of  sinking.  These  blocks  w<'re  cast  with  a  ])rojecti()n 
which  fits  between  two  lines  of  parallel  stringers  on  the 
top  of  the  crib  work.  The  a|)pearance  of  the  stringers 
is  shown  in  the  foreground  of  the  view.  After  the  crib 
is  sunk  and  filled  with  broken  stimc,  ami  the  concrete 
blocks  are  removed,  tiie  cribs  are  shininicd  and  leveled, 
after  which  the  blocks  are  put  iiack  on  a  perfect  line, 
and  the  mass  concrete  is  placed. 

Concreting  is  done  with  a  lloating  mixei'  and  tower, 
using  a  1-yd.  batch  which  is  handled  every  1  VI;  niin.  Con- 
crete forms  are  handled  by  a  derrick,  and  built  so  that 
sections  2^)  ft.  in  length  may  he  run  at  one  time. 

The  pier  is  rijirapped  on  the  river  side,  to  prevent  an\ 
action  of  the  ice  which,  during  the  spring,  jia.sses  down 
the  river  in  great  (|uuntiti«'s  and  wilii  great  velocity. 


This  givi's  greater  power  and  a  steadier  and  more  effective 
pull  than  if  the  engine  were  coupled  directly  to  the  excava- 
tor. The  machine  is  the  invention  of  L.  C.  Wood,  and 
is  being  introduced  by  Jj.  C.  Wood  &  Co.,  of  Alden,  Iowa. 
The  excavating  machine  proper  is  8x38  ft.  over  the 
frame  and  weighs  about  13  tons.  At  the  forward  end  is 
a  gang  plow,  with  seven  plows  which  can  be  set  to  cut 
at  any  depth  from  (>  to  12  in.  Between  the  frames  is  a 
o-yd.  scraper  bucket  attached  to  a  carriage  (shown  just 
above  the  rear  wheels),  having  fo\ir  13-in.  wheels  which 
travel  on  a  track  on  the  sides  of  the  horizontal  and 
inclined  girders.  The  scraper  is  operated  by  cables  from 
the  traction  engine.     These  lead  under  the  front  end  of 
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llu'  inmliiiH',  llicii  ii|i  over  sIumivcs  al  liii"  i-iuIh  of  llic 
incliiU'd  or  jiooscncck  iiinlcis,  mikI  down  lo  tlu'  front  cinl 
of  till'  si'iaiU'r.  Wlifii  llu-  sciii|icr  is  at  tin-  rear  end  of 
its  tiavi'l  its  nirriaf,'!'  is  loikcil  to  tin-  I'laini'. 

When  ivadv  to  work,  with  tin-  traction  i-n^inc  andiorcd 
ahead,  the  plows  an-  adjusted  lor  the  rf(|nin'(l  dc|itli  ol' 
out,  and  tlic  nnuhini'  is  hauled  lorward  7  ft.  hy  the  calile. 
The  seraper  is  tlien  hauled  ahead  lo  take  its  load,  and  is 
run  up  the  inclined  track  and  dumped  into  the  hox  oT 
tlio  transverse  conveyor.  It  then  runs  hack  to  the  end 
of  the  machine  and  is  locked  while  the  unichine  is  a;;ain 
pulled  forward.  it  is  intended  In  handle  SO  to  liKI 
loads  per  hour. 

The  conveyor  has  a  hox  '>\7  ft.,  'v'  ft.  deep,  with  a 
separate  hottoni  carried  hy  tlaiified  wheels.  This  can 
he  run  out  on  either  side  of  the  machine,  to  dump  into 
a  spoil  hank  or  into  wa^rons.  and  when  in  this  position 
is  run  hack  so  as  to  drop  the  entire  load.  Thus  wajions 
are  loaded  at  once,  and  do  not  have  to  drive  along  with 
the  maihine  while  heing  loaded  gradually  fron\  a  conveyor. 

A  small  gasoline  engiiu-  on  the  machine  furnishes  power 
ir  o|)erating  the  conveyor,  steering  the  nuuhine  and 
raising  or  lowering  the  plows.  Throe  men  are  reipiirud; 
two  at  the  traction  engine  and  one  on  the  nnu-hine  to 
control  the  scraper  and  conveyor  movements.  The  ma- 
chine has  heen  used  o.xperimontally  in  stripping  a  (puirry 
site  where  the  earth  was  12  to  'il  in.  deej).  with  numerous 
boulders.  This  work  was  done  during  wet  weather,  the 
nmeinne  working  in  imul  most  of  the  time. 

Speed!    of  Tuamxiraell  TnnimlbeB'Bira^ 

Bnacff-easedl  hy  Usnira^  Eipec^ 

tlnoira  ©^mtllooReE's 

A  novel  .M-lieme  for  increasing  the  rate  of  timbering 
was  used  at  tiie  Kennordell  (Penn.)  tunnel  of  the  Penn- 
>ylvania  K.K.,  now  building  on  the  Allegheny  division 
between  Buffalo  and  Pittsburgh.  The  rings  of  timbering 
are  spaced  i  ft.  apart;  each  ring  consists  of  seven  seg- 
ments, as  illustrated. 

The  common  methoil  is  first  to  tack  the  hip  segments  in 
place  and  then  to  set  the  other  l)lo(ks  in  position,  one  by 
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one,  propping  them  up  by  temporary  braces  until  tlie 
key-piece  has  been  placed.  By  the  new  scheme  only  the 
fir.st  few  rings  have  to  be  erected  in  this  manner.  For 
erecting  the  others,  steel  stirrups  of  the  design  shown  are 
hung  on  the  completed  ring,  and  -f.\4  outlookers  are 
seated  in  them  to  hold  up  the  segments  of  the  ring  to 
be  erected.  The  u])per  end  of  the  stirrup  is  pointed  to 
grip  the  wood. 


iMom  Oct.  !•.'  to  Dec.  ;tl.  I!M  I,  the  progress  of  the  tiiii- 
hering  in  the  north  on<l  amounted  to  'i\h  ft.,  using  the 
i>ew  method.  Ill  the  same  period  the  timbering  in 
the  south  end  was  doiii*  by  the  old  method,  and  the  prog- 
ress was  10  ft.  less.  The  contractor,  the  .John  A.  Kelly 
('.!..  oirered  a  bonus  of  $100  if  200  ft.  of  timberitig  wen? 
put  ill  on  either  end  in  December;  202  ft.  were  jilaced. 
Mefore  this  nii'thod  was  employed  the  rate  r)f  limboriiig 
was  less  than  JTiO  ft.  per  month,  'i'lie  method  is  said  to 
have  been  dovi.s»'d  by  Uichanl  Mc(!uckiii,  siiporiiiteiident 
for  the  loiitraclor. 


Siirclnl  \\  li«'«'llmrriMV  r«r  Flixtr  'IVrrii  Cottn^On  the  new 
KtlultaliU-  HulldliiK.  which  Ih  beliiK  coiiHtructcd  l>.v  ThonipHon- 
Slariett  ("o.  at  120  Hioailwa.v.  New  York  f'lt.v,  an  ItitereHtliiK 
pi'olilciii  In  haniUiiiK  flreproot  tile  pieHiTited  ItHi-lf.  Thin  tile 
Ih  uhoiI  in  all  lloor  nrcheH  ami  partitions  and  for  Htecl  pro- 
tection. It!<  handling  con.slitulcH  a  vfiy  laiKC  item  of  labor 
i-o.sl. 

The  tile  Ih  iinloailed  from  trucVtw  b.v  hand  to  harroWH  or  place<! 
ill  lloor  pile.i  to  hi'  loaded  later  and  wheeled  to  electrii:  hoiHtH 
to  he  sent  lo  the  lloor  where  needed.  A  waiting  KanK  unloads 
and  distributes  them,  sending  back  empt.v  barrows.  Other 
methods  have  been  tried  but  this  is  the  usual  practice.  The 
lartce   amount    of    labor    useil    in    transporting    is   apparent.      It 


C.Q.  of  acidecl  Locd 


l6"Dioim.Whee/,  i"xZ"ffim 
a,^"Spokes       ^ 

wa.s  found  that  due  to  the  bulkiniss  of  tile  the  men  wheeled 
onl.\-  from  ISO  lb.  to  2.j0  lb.  per  bairow,  as  against  from  250  to 
4."in  lb.  of  other  material;  also,  that  the  hoists,  whose  capacities 
are  1200  lb.,  weie  carrying  but  660  lb.  when  loaded  with  tile. 
The  writer  therefore  designed  a  modified  form  of  wheelbarrow, 
which  later  proved  successful  in  use.  The  barrow  carried 
from  20%  to  609;  more  weight  without  extra  effort,  by  bal- 
ancing the  load  or  carrying  the  added  weight  over  the  wheel. 

The  rim  of  the  wheel  is  made  widei-.  adding  stability,  and 
there  is  room  on  each  side  of  it  for  a  tile  block  (all  blocks 
have  one  dimension  12  in.)  without  interfering  with  the  wheel. 
Omitting  side  casing  at  the  wheel  keeps  it  clean.  The  handles 
are  shortened  and  spread  and  legs  placed  forward  and  spread. 
With  these  imi)rovements,  the  center  of  gravity  being  low, 
the  barrow  is  as  steady  as  barrows  for  other  materials  of 
eciual  capacities.  Patent  has  been  ai)plied  for. — Frederick  T. 
Warner,  Thompson-,Starrett  Co.,  Xew  York  City. 

Rattler  TeMtM  of  Concrete  for  Roads — Before  the  recent 
meeting  of  the  Minnesota  Surveyors  &  Engineers'  Society, 
Prof.  C.  F.  Shoop,  of  the  Department  of  Experimental  En- 
gineering of  the  University  of  Minnesota,  described  some 
rattler  tests  for  concrete  to  be  used  in  concrete  roads.  Re- 
inforced-concrete  rings  of  an  outside  diameter  e<iual  to  the 
diameter  of  the  rattler  and  inside  diameter  some  five  or  six 
inches  less  are  cast  of  different  materials  and  with  different 
conditions  of  construction,  and  are  subjected  to  the  usual 
rattler  test.  The  reinforcement  is  added  to  make  the  rings 
more  easy  to  handle.  So  far  only  a  few  such  tests  have  been 
made,  but  enough  work  has  been  done  to  show  the  value  of 
the  test  as  a  comparative  indication  of  the  wearing  quali- 
ties  of   concrete   under   approximate   road    conditions. 
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Coefficients  of  Errors  in  Aziniutli — The  V.  S.  General  Land 
Office  in  its  "Standard  Field  Tables"  gives  a  table  entitled 
"Coefficients  for  Computing  Errors  in  Azimuth  Due  to  Small 
Errors   in   Declination   or  Latitude,   Tabulated   for   1'    Errors.' 

A  surveyor  who  has  projected  his  line  by  a  solar  observa- 
tion, and  finds  he  has  used  an  incorrect  latitude  or  declination, 
can  turn  to  this  table,  using  the  proper  latitude  and  hour 
angle,  and  find  the  error  in  his  line  resulting  from  each  1'  of 
erroneous  setting.  The  total  error  in  azimuth  Is  found  by 
multiplying  the  coefficient  for  1'  by  the  number  of  minutes 
error  in  latitude  or  declination.  Of  course,  too  large  an  error 
in  setting  cannot  be  corrected  in  this  manner.  I  have  used  it 
for  correcting  20'  errors.  This  table  gives  the  error-coefficient 
from  six  to  two  hours  before  or  after  meridian  passage   only. 

I  have  tabulated  the  errors  for  observations  made  one- 
half  hour  and  one  hour  either  before  or  after  noon.  It  would 
seem  from   this  table  that   Gurley's  "Manual,"  which  says. 

It  is  best  not  to  take  the  sun  in  the  morning  and  evening 
when  it  is  within  half  an  hour  of  the  horizon,  nor  at  noon  for 
about  the  same  interval  before  and  after  it  passes  the  me- 
ridian, 

is  claiming  too  long  a  working  day   for   the   solar  method   to 
secure  acceptable  results. — H.  N.  Bradstreet.  Aguila,  Ariz. 

COEFFICIENTS  OF  ERROR.''  IX  AZI.MITH.  T.\BII..\TED  FOR  ONF- 
MINL'TE  ERRORS  L\  L.XTITIDE  OR  DECI.INWTIOX 
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Formula 

Formula: 

c  t  P 

1 

error  - 

,in  s  sin  P 

sins 

where  P  is  the  hour  angle,  and  s  is  the  colatitude. 

The  two  formulas  are  derived  from  cos  z   —   cos  p  cos  s  + 
sin  p  sin  s  cos  Z  by  transposing: 


and  finding  the  first  derivative  of  Z,  first  with  respect  to  z 
and  second  with  respect  to  s.  In  the  formula  Z  —  angle  of 
azimuth,    z    the    pole    distance    of    the    sun. 

Concrete  Lining  for  a  Brick  Tank  forming  part  of  the 
water-works  plant  at  Elkhorn,  Wis.,  has  been  employed  to 
strengthen  the  tank  and  make  it  waterproof.  The  brick 
storage  tank  is  20  ft.  diameter  and  28  ft.  high,  with  its  base 
22  ft.  below  the  ground.  It  was  built  about  20  years  ago 
and  has  been  in  bad  condition,  so  that  ground  water  seeped 
in  and  the  storage  water  leaked  out.  Two  sets  of  forms 
were  made,  3  ft.  high,  and  in  eight  sections  for  the  com- 
plete circle.  These  sections  had  1-in.  t.-&-g.  sheeting,  with 
lx6-in.  boards  at  the  ends,  and  three  horizontal  ribs  cut 
from  1-in.  planks.  The  face  of  the  form  was  4  in.  from  the 
brick.  Wire  netting  was  wired  to  60-d.  spikes  driven  into 
the  mortar  Joints,  with  their  heads  projecting  about  2  in. 
A  14-ln.  concrete  floor  was  laid  in  advance  of  the  lining,  and 
during  the  latter  work  the  seepage  was  so  great  that  a  pump 
had   to  be   kept   in   operation. 

The  concrete  was  1  :  r>,  with  pit-run  gravel.  It  was  made 
to  a  mushy  consistency  and  spouted  directly  from  the  mixer 
Into  the  forms.  One  form  was  filled  each  day,  the  form 
beneath  (over  concrete  about  40  hr.  old)  being  removed  and 
replaced  above -the  one  just  filled.  The  work  was  done  dur- 
ing cold  weather  (February,  1914).  At  the  end  of  work 
each  day  the  wooden  cover  of  the  tanl<  was  rei)laced,  and 
a  pipe  was  led  to  the  inside  through  which  live  steam  was 
discharged.      The    contractor    was   A.    C.    Olsen. 

FnetorH     ReHpwnMible     for     Poor     Concrete     PavenientH — (1) 

No  rolling  of  .subgradea,  even  on  fills  up  to  20  ft.  in  depth. 
(2)  No  wetting  of  subgrade  Immediately  preceding  placing 
of  concrete  on  the  hottest  of  days.  (3)  The  use  of  unsepar- 
ated  and  unwashed  aggregates  more  commonly  called  pit-run 
material  used  in  inoportlon  of  the  sum  of  two  aggregates 
when  separated.  (4)  The  most  careless  handling  and  protec- 
tion of  the  aggregates  until  such  time  as  they  are  mixed 
with  the  cemenl;  I  have  seen  aggregates  piled  along.slde  the 
road,  so  duHt-covere<l  and  »o  thoroughly  mixed  with  dirt  from 
teams  driving  over  them  that  at  first  glani'e  one  would  think 
these  piles  of  aggregates  were  simply  dirt  excavated  from 
the  subgrude.  (r>)  Dirty  and  unclean  water  used.  (6)  The 
concrete  poorly  and  carelessly  mixed,  handled  nnd  placed. 
(7)  The  concrete  burned  and  dried  too  quickly  by  reason  of 
no  covering  and  lack  of  wetting  down  and   keriilng  wet  after 


placing.  All  of  the  :ihove  conditions  are  facts,  and  are  factors 
tliat  tend  to  make  for  poor  results  and  are  the  results  of  mis- 
talves  in  jud.irment,  ignorance,  and  lack  of  study  of  the  correct 
methods  to  be  followed. — "Concrete  Pavements  in  Western 
Washington."  compiled  by  Reitze,  Storey  &  Duffy,  Inc.,  Seattle, 
Wash. 

City  Survey   .Monnnients  in  or  near   the  center  of  the  street 
have  certain   disadvantages  as  every   engineer   who   has   tried 
them  knows.     Witness  the  following  policeman's  report: 
PORTLAND    POLICE    DEPARTMENT 

2-9-1915. 
Captain   Moore 

At  East  12  &  Tillamook  St.  there  is  a  Survey- 
ors Tumb  in  the  center  of  the  intercection  of  the 
street  with  the  cover  broke  and  it  leaves  a  hole 
in  the  street  a  little  over  a  foot  deep  and  this 
should  have  a  new  cover  on  it  as  a  horse  may 
step  in   there  and  break  his  leg. 

Officer  H.  S.  Raney 

Relief — Day 
This    report    found    its    way    to    the    city    engineering    de- 
partment, and  the  cover  of  the  surveyors'   tomb  was  replaced 
before  any  damage  was  done  to  horses'  legs  or  to  the  public 
health. — Orrin   E.   Stanley,    Portland.    Ore. 

Compression-Absorption  KeIation.s  In  Concrete  Blocks — The 
Division  of  Buildings  of  the  city  of  Cleveland,  Ohio,  for  the 
last  two  years  has  been  testing  the  concrete  blocks  used  in 
that  city.  Among  other  properties  tested  has  been  the  re- 
lation between  the  compressive  stren.gth  of  the  blocks  and 
their  absorption  capacity.  Data  on  21S  such  tests  are  given 
in  the  accompanying  diagram.  In  explanation  of  the  curves, 
V.  D.  Allen,  Commissioner  of  Buildings,  offers  the  following: 
All  tests  for  each  1  '^  have  been  averaged  and  this  aver- 
age marked  by  a  circle  within  a  circle.  It  will  be  observed 
that  from  2Vi%  to  S\i>%  absorption  these  average  points  fall 
in  a  sloping  straight  line  and  that  from  8%%  to  11%'/,  they 
fall  in  a  horizontal  straight  line.  The  point  between  1%  and 
2%  was  the  result  of  but  three  tests,  and  therefore  cannot  be 
relied  upon  as  being  accurate,  as  it  is  believed  the  tests  so 
far  made  which  fell  under  2'A  have  been  more  or  less  freak 
blocks. 
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Percen+age  of  Absorption  in  46  Hours 
('().M1M;|;.-^M(1\-.\1!.S(i|;|-110\      Cll.'VK     ('(INlliETK     BLOCKS 

In  order  to  see  whether  nn.v  improvement  in  the  class  Of 
blocks  is  being  made,  all  the  tests  for  each  year  have  been 
averaged  around  V>oth  axes  and  the  point  so  found  marked 
with  a  circle  and  cross  within.  It  will  be  observed  for  the 
year  liUS  the  center  of  gravity  of  all  tests  is  Just  under  the 
900  lb.  per  M<i.ln.  strength  line  and  Just  above  9"i  absorption, 
while  the  center  of  all  tests  for  1914  Is  Just  above  the  1200 
strength  line  and  jiisl  under  the  .')%  absorption. 

Concrete  Kstlmatlug  TnlilcN  for  the  rapid  estimating  of 
<iuantlties  have  been  Just  issued  by  the  Koehring  Machine  Co., 
of  Milwaukee,  Wis.  They  comprise  tables  for  the  determina- 
tion of  amounts  of  cement  anil  aggregate  required  for  con- 
cretes of  illfTerent  mix  anil  for  the  osllmatiiig  of  tlie  cubage  of 
footings,  columns,  beams  and  slabs.  The  arguments  in  the 
tables  are  In  such  small  units  that  Interpolation  will  be 
r.iiely    required. 
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A^e  Defects  In  Btiildinf^s 

H.'is  iim'  or  lt"hj;tli  of  service  any  iiiluTi'iil  wcakfiiiiiK 
firt'ifs  on  l)uil(liiij,fs?  IJiist  ami  rot  arc  not  in  (|iu'sli(iM, 
nor  lliat  kind  of  sctllt'nii'nt  wliicli  cracks  lirick  and  stont; 
walls  and  saps  their  stiiliility.  None  of  these  latter  in- 
thiences  all'ected  the  Ho>ion  wareiionse  whose  eollapso 
is  rejiorted  on  our  news  paj^^e  tiiis  week.  So  far  as  |)resent. 
tindiiifis  sliow,  the  hnililinj;  simply  shrunk  and  warped 
and  shook  itself  apart — while  carryin-,'  a  heavy  load,  per- 
haps an  overload. 

In  ordinary  lanyuaiie  we  are  apt  to  a|)ply  the  terms 
wear  and  tear  and  racking?  eireits  of  lonjj  .service  to  a 
luiildinjj;  as  well  as  to  a  machine  or  a  waj;on.  Hut  that 
is  a  sort  of  poetic  lieen.se,  for  we  really  e.\))eet  that  a 
well-constructed  huildin,<r  will  last  indefinitely — that  it 
will  hocome  ohsolete  and  he  torn  down  to  make  way  for 
a  successor,  rather  than  fall  down.  When  structural  weak- 
ness develops,  we  therefore  coiulude  that  the  ori^jjinal 
Iniilder  is  at  faidt.  tiial  lie  Iiad  not  put  up  n  wcll-huilt 
structure. 

Unfortunately,  obscure  or  mysterious  accidents  to  or- 
dinary buil(lin>xs,  which  do  occur  now  and  then,  are  al- 
ways— we  recall  no  exception — left  uninvestigated,  and 
do  not  sui)ply  a  moral  for  bettering  future  practice.  Su 
for  instance  it  is  believed  that  gross  overloading  is  not 
at  all  rare  in  some  clas.ses  of  commercial  buildings;  yet 
no  failure  or  accident  has  ever  been  made  the  means 
of  demonstrating  the  fact  and  the  dangers  of  overloading. 
Had  we  such  demonstrations,  brought  out  by  the  inves- 
liLTations  of  the  puidic  building  authorities  in  a  case  of 
illapse,  law  and  practice  would  recognize  much  sooner 
the  need  of  such  protective  means  as  certificates  of  oc- 
cupancy for  commercial  buildings.  In  the  same  way 
we  lack  many  teachings  of  experience  as  to  various  de- 
tails of  building  construction  and  some  broad  questions 
"f  building  practice.  The  theoretical  advantage  of  con- 
-Trnction  in  which  all  elements  are  tied  together  into  a 
rigid,  co-acting  unit  has  never  found  recognition  in  rules 
of  practice,  and  has  never  been  credited  by  legal  allow- 
ance with  superior  strength  and  safety  because  of  tlie 
-a  me  neglect. 

We  look  to  the  Boston  building  authorities,  therefore, 
to  establish  the  circumstances  and  causes  of  the  ware- 
house collapse  as  fully  as  can  be  done  after  the  fact. 
Where  in  the  case  of  a  small  community  it  might  be 
natural  that  no  study  of  a  collapse  should  be  made,  or 
at  least  no  valuable  results  gleaned  l)y  the  study,  the 
matter  is  otherwise  when  a  city  so  large  and  .«o  prom- 
inent as  Boston  is  involved. 

A  (Goodl  Way  tlo  Dnstlipilb^te  Ra'veif 
airadl  IHIsiifJboiP  Apps'opirasitlnoEas 
At  the  session  of  Congress  which  ended  on  Mar.  4,  the 
~anie  sort  of  river  and  harbor  ap])ropriation  bill  was 
adopted  as  at  the  previous  se.«sion.  Instead  of  passing  a 
l)ill  giving  an  allowance  of  so  many  dollars  for  each  piece 


of  work  to  be  undcrlakcn.  Congress  approjiriat/id  a  lump 
Slim,  'Mo  be  expeniled  under  the  dintction  of  the  Secretary 
of  War  and  the  supervision  of  the  Chief  of  iMigineers  for 
the  preservation  and  maintemince  of  existing  river  and 
harbor  works,  and  for  the  proscjcntion  of  such  projectw 
heretofore  authorized  as  may  be  most  d(!sirable  in  the 
interest  of  commerce  and  navigation,  and  most  economical 
and  advantageous  in  the  execution  of  the  work."  .Allot- 
ments to  the  several  projects  from  the  lump  sum  ap])ro- 
priation  of  $5}r»,000,000  are  to  be  nuide  by  the  Secretary 
of  War  u|H)n  the  recommendation  of  the  Chief  of  En- 
gineers. 

As  most  of  (uir  readers  are  aware,  this  reform  in  pro- 
cedure was  adopted  by  Congress,  not  of  its  own  volition 
but  under  the  compulsion  of  necessity.  The  majority  of 
Congressmen  are  extremely  desirous  of  going  back  home 
to  their  con.stituents  with  a  report  of  what  Federal  ap- 
propriations they  have  been  able  to  secure  to  be  expended 
in  their  district;  and  this  is  apparently  the  beginning  and 
the  end  of  their  interest  in  the  river  and  harl)or  liill. 

The  remarkable  attack  made  by  Senator  Burton  last 
year  \ipon  this  old  method  of  making  appropriations  has, 
however,  had  such  effect  that  neither  at  that  session  nor 
at  this  year's  was  it  ]K)ssil)le  to  pass  a  river  and  harl)or 
bill  swollen  with  appropriations  for  all  sorts  of  foolish 
and  wasteful  projects  as  in  previous  years.  Faced  with 
tliis  situation,  the  Congressional  leaders  wisely  determined 
to  approi)riate  a  lump  sum  for  the  river  and  harbor  work 
and  leave  to  the  Chief  of  Engineers  and  his  staff  the  re- 
sponsibility for  its  apportionment. 

It  is  a  heavy  responsibility  to  place  upon  tne  engineer- 
officers  imquestionably ;  but  anyone  familiar  with  the  situ- 
ation will  agree  that  these  engineers  are  far  better  able  to 
judge  where  money  can  be  s])ent  with  the  greatest  benelit 
to  navigation  interests  than  are  the  individual  congress- 
men. 


SoBffiie    IResimavs'Ifesilblle    Fipojectls 

Congress  did  well  to  relinquish  to  engineers  the  respon- 
sibility of  distributing  the  money  to  be  spent  on  actual 
construction  work.  It  appears,  however,  that  something 
had  to  be  done  for  which  the  individual  congressmen  could 
claim  credit  on  returning  to  their  districts.  There  was 
tacked  on,  therefore,  to  the  end  of  the  river  and  harbor 
bill  a  clause  reading  as  follows : 

Sec.  15.  The  Secretary  of  War  is  hereby  authorized  and 
directed  to  cause  preUminary  examinations  and  surveys  to 
be  made  at  tlie  fonowing  localities,  and  a  sufficient  sum  to 
pay  the  cost  thereof  may  be  aHotted  from  the  amount  pro- 
vided  in   this   act. 

Then  follows  a  list  of  over  200  localities  extending  from 
Maine  to  Alaska.  In  most  cases  nothing  is  stated  but  the 
locality,  as,  for  example,  "Hendricks  Harbor,  Elaine; 
Mianus  Kiver,  Conn. ;  West  Creek,  N.  J. ;  Crum  Eiver, 
Penn. ;  "isheating  Creek,  Fla. ;  Ilatchee  River,  Tenn.," 
etc. 

What  the  examination  ano  survey   is  for  is  in   most 
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of  the  cases  not  stated;  and  it  may  be  said  perhaps  that 
Congress  was  again  relying  on  the  engineers  to  investigate 
and  recommend  whatever  improvement  seemed  wise. 

It  is,  of  course,  impossible  to  criticize  indefinite  rec- 
ommendations of  this  sort;  but  if  the  character  of  the 
whole  list  of  projects  could  be  Judged  by  some  in  which 
the  purpose  is  definitely  stated,  criticism  could  hardly  be 
too  severe.  One  of  the  projects  of  which  an  examination 
and  survey  are  ordered  reads  as  follows : 

Sebethe  River,  Conn.,  from  its  mouth  to  a  point  at  or  near 
the  City  of  Bristol,  Conn.,  and  canal  from  a  suitable  point  on 
the   Sebethe   River   to   New   Britain,   Conn. 

If  you  search  for  the  Sebethe  Kiver  on  an  ordinary 
map  of  Connecticut,  you  will  search  in  vain.  The  State 
Board  of  Health  of  Connecticut,  however,  has  just  issued 
a  report  on  stream  pollution  from  which  we  learn  that 
the  Sebethe  River  is  a  little  stream  a  dozen  miles  long, 
extending  from  Middletown,  Conn.,  back  to  Berlin.  At 
Berlin  its  average  flow  during  the  low  six  months  of  the 
year  is  10  cu.ft.  per  sec.  It  does  not  reach  Bristol  at  all, 
that  town  being  located  a  dozen  miles  distant  on  another 
rivulet  known  as  the  Pequal)uck,  with  a  flow  during  the 
low  six  months  of  15  cu.ft.  per  sec. 

How  the  Sebethe  River  could  be  made  navigable,  even 
for  canoes,  to  Bristol,  located  across  a  divide  in  another 
drainage  basin,  will  puzzle  tho.-^e  who  make  the  survey. 

Another  ambitious  uroject  for  inland  navigation  is  de- 
scribed as  follows : 

Shetucket  and  Quinnebaug  Rivers,  Conn.,  and  French 
River,  Conn,  and  Mass.,  with  a  view  to  securing-  slack  water 
navigation  between  Norwich.  Conn.,  and  Worcester,  Ma.ss. 

The  Quinnebaug  River  is  a  swift  stream  with  a  dis- 
charge where  it  empties  into  the  Shetucket,  a  few  miles 
above  Norwich,  of  about  400  cu.ft.  per  sec.  Where  it 
receives  the  French  River,  about  25  miles  upstream,  its 
flow  is  about  130  cu.ft.  per  sec.  The  French  River  has 
a  total  drainage  area  of  TO  square  miles,  and  its  flow 
where  it  crosses  the  state  line  is  about  60  cu.ft.  per  sec. 
It  is  a  very  rapid  stream,  with  many  dams  and  mill  ponds 
on  it.  The  small  brooks  at  its  source  almut  20  miles  north 
are  several  miles  west  of  Worcester,  which  is  on  the  head- 
waters of  the  Blackstone  River,  in  another  drainage  basin. 

Engineers  will  understand,  of  course,  that  the  flows 
above  given  are  average  rates  of  flow  for  the  low  six 
months  of  the  year  and  that  tlie  minimum  low-water  flow 
is  a  verv'  small  fraction  of  this  average.  It  is  evident  that 
in  periods  of  drought  none  of  these  rivers  would  float  a 
canoe.  To  create  slack  water  navigation  on  them  it  would 
1)0  neces.sary  to  pump  tlie  water  from  Long  Island  Sound. 

Such  examples  as  these  add  force  to  the  demonstration 
that  Congress  is  incompetent  to  deal  with  the  details  of 
navigation  improvement  works  and  had  better  leave  the 
wliole  res|K)iisilnlity  to  the  engineers. 

American  "W&tev  Powers  and 
tHe  Nitrogen  Industry 

For  years  .VnuMican  water-power  promoters  have  \won 
deeply  interested  in  electrochemical  industries  which 
promise  long-liour  aM<l  i>ir-p<'ak  load  for  hydro-electricr 
stjitioiis.  For  various  reasons  the  siil)jett  of  artificial 
"nitrates"  seems  to  liave  a  wider  appeal  than  any  other 
in  this  lielil,  iind  usually  it  is  on  this  industry  that 
owners  of  wafer  riglitH  first  fasten  their  vague  hopes. 
Innumerable  sincere  lint  misguided  efforts  have  been  and 
-I ill  are  lieing  tniide  to  si'curi'  the  location  of  plants   for 


the  fixation  of  atmospheric  nitrogen  near  developments 
of  a  few  thousand  or  even  several  hundred  horsepower 
capacity.  Therefore  it  is  of  service  to  point  out  some 
evident  tendencies  of  the  American  nitrate  situation. 
This  should  be  done  particularly  at  this  time  because 
of  the  unusual  interest  aroused  by  our  recent  description 
of  the  plant  and  processes  of  the  first  commercial  nitrogen 
works  in  America  ("The  Cyanamid  Works  at  Niagara 
Falls,"'  Jan.  7,  1915),  which  indeed  presented  the  first 
authentic  and  adequate  notes  on  the  adaptation  of  this 
process  to  American  industrial  conditions. 

The  far-reaching  effect  of  the  plans  of  the  American 
company  may  now  be  studied  from  the  paper  of  its  presi- 
dent, Frank  S.  Washburn,  recently  given  in  New  York 
before  the  American  Institute  of  Electrical  Engineers 
and  the  .\merican  Electrochemical  Society  and  briefly 
abstracted  elsewhere  in  this  issue. 

This  concern  is  confining  its  developments  to  cyanamid,^ 
in  spite  of  its  continued  researcli  and  study  in  nitrogen 
processes  generally.  This  narrowing  of  present  choice 
on  the  part  of  the  only  American  producer  of  artificial 
nitrogen  products  is  easily  explained.  The  very  low 
efficiency  of  the  arc  processes  for  oxidizing  atmospheric 
nitrogen  compared  with  the  cyanamid  and  synthetic- 
ammonia  processes  probably  puts  the  first  out  of  the 
running  in  this  country,  where  the  veiw  large  amounts 
of  power  needed  cannot  be  secured  cheaply  enough.  The 
ammonia  process  has  been  successfully  institnted  by  the 
Badische  Analin  works  in  Germany  because  of  their  cre- 
ation of  nitrogen  and  hydrogen  byproducts  and  their  need 
for  ammonium  sulphate. 

At  present  the  final  product  of  commerce  from  the 
cyanamid  process  is  the  cyanamid  itself.  If  this  were 
to  continue  to  be  the  end  product,  there  might  be  some 
chance  for  distributing  the  production  of  cyanamid  at 
powers  near  industrial  districts  and  the  centers  of  agri- 
cultural areas.  But  cyanamid  is  not  regarded  as  the 
compound  to  be  ultimately  employed  in  agriculture,  and 
seemingly  it  cannot  rival  one  of  its  derivatives  for  that 
field.  The  few  and  small  plants  left  to  produce  cyanamid 
for  the  industries  could  not  compete  against  the  organiza- 
tion and  equipment  of  the  $;55,000,000  works  which  the 
American  company  seemingly  contemplates. 

The  new  agricultural  chemical  which  probably  is  to  be 
the  ultimate  market  jiroduct  is  an  ammonium  phosphate. 
Its  production  necessitates  the  use  of  large  quantities  of 
phosphate  rock,  which  occurs  only  in  Florida  and  Tennes- 
see, so  far  as  known,  and  can  stand  only  the  cheapest 
water  transportation.  The  development  of  tlie  industry 
in  this  direction  means  that  the  water  power  which 
supplies  it  with  energy  must  be  separated  from  some  deep 
waterway  by  no  great  transmission  distance. 

The  economic  situation  back  of  all  this  has  been  very 
carefully  discussed  by  Mr.  Washburn.  His  conclusion 
is  that  the  same  results  will  be  attained  as  now  are  seen 
in  our  meat-packing  industry,  where  live  cattle  are  shipped 
in  eiiornuMis  numbers  over  long  distances  to  the  abattoirs 
in  Chicago,  Omaha  and  Kansas  City,  and  yet  dresst>d 
beef  is  put  tlowii  in  North  Carolina  cliea|)er  thnn  tlie  local 
butcher  can  slaughter  a  steer  on  the  edge  of  town  ami 
peildle  the  products  from  his  curt. 

The  hope  of  American  water-power  i)romoters,  then, 
cannot  profitably  be  centered  at  this  moment  on  the 
atmospheric-nitrogen  intlustrv.  .\  few  in  the  I'Oiirse  of 
time  may  reap  some  benefit  here,  but  their  projects  must 
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lie  !iir;,'i>  iiiiil  iimisnally  iiccossililiv  'I'lic  ;;icii(  imijoritv 
Miiist  look  fiirdu'r  for  (Iiohc  siiihIIit  iiikI  moro  Hpcciiil 
.  l(H'tn)(  luMiiii'iil  indiislrios  wliicli  ilo  not  iim>  coarHr  and 
;:,'.);;nipliitJill.v  iindiHiiilMitcd  iniilciialM,  wliicli  employ 
iiDiv  simple  and  inexpensive  cnou^di  proeesHes  ho  hm  not 
I.I  he  tiemendonsly  imperiled  hy  lar;;e  eonMolidaliniiH  of 
investment  and  or<;ani/.atioM,  and  wliieli  pnt  ont  market 
produets  of  liij;Ii  enon^li  \a!iie  in  proportion  to  wei;,dil  to 
stand  eonsideraMe  transportation  liurdeiis.  TlieHe  deHid- 
latn  may  Ite  <>\liil»iled  l»y  comparatively  few  eleelro- 
,  hemieal  industries.  I>nt  tlie  .M-areli  for  new  mliemes  and 
lln'  n-development  of  old  ideas  ^ive  uMirli  promise.  Tile 
i.'t-nend  eluslerim;  of  elect roeliemical  plants  around  wjiler 
...wei-s  wonid  lienelil  all  industry.  tluoii;^li  llie  »heapenin<,' 
if  power,  nnliiction  of  fuel  c(msnmplion  and  evpansion 
of  businesjs.  So  important  would  lie  tin-  >jro\\tli  in  this 
diiiition,  and  so  dillicult  its  atlainnu'nt,  tliat  its  liasten- 
iijj  can  profitably  bo  fostered  by  j,'overnnient  bureaus 
ike  the  (ieolouical  Survey  or  tlie  iiuivau  of  Afini's.  or 
l>y  tlie  neiiartineut  of  Comiueit c 

Do  FHooir-ArcR^es  Exseirtl^TIhxip^uistl? 

In  coming;  out  l)oidly  with  a  deimuid  tiiat  tile  tloor- 
a  relies  should  have  euoufjh  tie-rods  put  in  to  resist  the 
thrust  of  the  arches,  F.  N.  Kneas  in  his  article  in  this 
issue  flies  in  the  face  of  conventional  practice.  This 
inactice  is  to  put  in  only  as  many  rods  as  seem  <()nven- 
ient  or  as  are  required  by  some  rule-of-tlmmb.  That 
the  thrust  of  tloor-arches  can  be  li^nired,  and  even  that? 
lie-rods  are  a  very  necessary  or  important  element  in  the 
strcnjjth  of  tloor-arches,  are  ideas  commonly  looked  tipon 
a-  Quixotic.  To  those  who  have  no  personal  eonnei'tioii 
with  the  desijrn  of  buildiuirs  it  iiULrlit  seem  a  fundamental 
principle  that  such  arches  should  have  tics  capable  of 
absorliiiii,'  their  thrust  at  a  fair  unit-stress.  ]iut  they 
Mre  confronted  by  the  fact  that  arches  built  in  violation 
■'■  this   principle  continue  to   stand  up,   .some  of   them 

en  under  a  considerable  overload.  ^lost  architects  and 
some  structural  enj,nucers  assert  very  ])ositivcly  that  tie- 
rods  in  tloor-arches  are  entirely  unnecessary. 

The  thrust  of  a  floor-arch  depends  upon  its  effective 
depth.  What  is  the  effective  depth  of  a  tile  floor-arch? 
We  coufe.ss  we  do  not  know,  althoujxli  we  would  be  willing 
to  assume  a  greater  depth   than   that  computed  by   Mr. 


Kneas  in  bis  article.  We  bidieve  thai  an  argument  can 
be  made  for  taking  a  ileptli  of  ID  in.,  or  even  1  I  in.,  as  tlie 
effeitixe  depth  of  a  l',;-in.  Iile  anil.  That  this  question 
of  depth  is  at  all  doubtful  illustrates  how  little  delinile 
thinking  and  calculation  base  been  done  concerning  tile 
aiche.-.  Willi  the  depth  of  arch  decided  upon,  it  is  a  >im- 
ple  mailer.  <>(  course,  to  c(un|iute  the  theorelical  tliriisl. 

At  this  point  we  come  to  the  dilference  between  two 
classes  of  people-  those  who  do  not  believe  that  an  arch 
e.verls  thrust,  at  least  when  this  arch  is  a  lloor-arch  .  and 
those  who  believe  that  whatever  thrust  a  (loor-anrh  may 
«'.\ert  will  be  tak<'n  care  of  in  some  way  by  the  g(;neral 
((•hesion  of  the  structure,  without  the  need  to  waste  money 
on  lie-rods.  As  to  the  first  class,  we  confess  to  being  un- 
able to  answer  their  objection.  It  is  mon;  necessary  to 
think  of  the  objections  <d'  the  second  class,  namely,  tliat, 
tie-rods  are  unnecessary. 

It  is  easier  to  think  of  the  doubts  and  (|nestionH  con- 
cerning this  subject  by  referring  to  a  concrete  example. 
Ill  two  buildings  intended  to  carry  the  same  floor  load, 
with  lloor-beams  set  at  the  same  spacing,  and  with  the 
same  depth  of  tile  arch,  approximately  .six  times  as  much 
tie-rod  area  was  provided  in  one  case  as  in  the  other.  In 
the  building  containing  the  smaller  amount  of  tie-rod 
area,  the  tie-rods  were  put  in  by  rule-of-thunib,  while  in 
the  other  case  they  were  designed  l)y  calculation  for  a 
conservative  stress  at  root  of  thread. 

Mr.  Kneas'  arguiuent,  vvhii  li  favors  the  kiiul  of  design 
represented  in  the  building  with  the  larger  amount  of  tie- 
rods,  is  undoubtedly  logical.  Yet  we  need  to  take  note 
of  the  fact  that  the  other  building  stands  and  .shows  no 
evidences  of  insullicient  strength.  There  is  room  for  in- 
teresting discussion  as  to  what  rc])resents  .sound  practice 
in  this   field. 

We  venture  to  suggest  that  the  cohesion  in  a  tile-arch 
floor  and  tiie  rigidity  of  the  steel  framing  are  contribut- 
ing factors  in  holding  the  arch  uj)  to  its  duty.  The  value 
of  these  factors  is  unknown  ;  we  cannot  figure  with  it, 
but  can  only  gamble  on  it.  Tlie  dilference  between  the 
view  presented  by  Mr.  Kneas  and  the  conventional  prac- 
tice may  therefore  be  the  difference  lietweeu  the  designer 
who  aims  to  provide  definite  strength  for  definite  loading 
and  the  optimist  who  is  willing  to  gamble  on  the  various 
cliaiKcs  that  iiiaif  help  lii*  structure  to  stand  up. 
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Sac  S©s="!5;'ac®  (Cosirasiniassaoias 

Sir — In  ExGiXEKiii.Nti  News  of  Feb.  18,  1  was  much 
interested  in  the  editorial  comment  ou  Gov.  Whitmanls 
appointment  of  a  lawyer  as  head  of  the  New  York  State 
Highways  Department.  Better  things  were  expected  of 
him;  but  it  wa-s  no  .surprise  that  Governor  Major  of 
-Missouri  appointed  a  lawyer  as  County  Surveyor  of  Jack- 
■n  County,  for  I  do  not  believe  any  one  out  here  would 
-•  astonished  if  he  ap])ointed  a  Ijlacksniith  to  be  superiu- 
ttiident  of  a  state  insane  asvUim. 


As  long  as  the  laws  do  not  clearly  state  the  qualilica- 
tioiis  a  man  must  iiave  to  hold  a  position,  a  president, 
governor  or  mayor  will  appoint  any  one  to  office  who 
has  aided  in  his  election  or  who  can  help  liis  future 
political  aspirations.  This  will  douljtless  continue  until 
the  people  demand  a  change  in  the  laws  or  in  the  power 
of  appointment,  so  tliat  no  one  can  be  appointed  to  office 
who  has  not  the  knowledge  and  experience  qualifviiig  liiiii 
to  fill  the  ])ositioii. 

There  have  been  many  editorials  of  late  discussing  why 
investors  have  been  so  timid  about  buying  securities  of 
public-service  coiiijianies.     This  is  not  strange,  however. 
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when  a  close  examination  is  marie  of  the  qualifications  of 
the  class  of  men  that  are  appointed  on  public  service 
commissions.  It  is  believed  an  examination  will  show 
that  most  of  theNcommissioners  appointed  have  had  no 
previous  experience  or  knowledge  concerning  the  opera- 
tion of  the  properties  they  are  to  regulate.  A  frank  pub- 
lic admission  of  this  was  made  by  Conmiissioner  Cram,  of 
Xew  York,  when  he  testified  before  the  Senate  Committee 
a  few  days  ago  as  follows:  "You  aught  to  have  efficient 
commissioners  but  you  haven't  got  them.  I  don't  claim 
to  be  efficient;  but  they  shouldn't  be  the  buffet  of  poli- 
tics." 

This  statement  by  a  member  of  what  the  general  public 
supposed  to  be  the  best  state  commission  in  the  country 
will  give  another  general  chill  to  investors  and  make  it 
more  difficult  for  companies  to  sell  securities  in  order  to 
improve  and  extend  their  properties. 

Let  us  go  a  step  farther  and  ask  what  class  of  engi- 
neers, accountants,  etc.,  will  be  employed  by  an  incompe- 
tent conmiission  to  value  their  properties  for  establishing 
rates.  It  is  well  known  that  men  are  employed  by  some 
state  conmiissions  as  engineers  (through  a  pull)  who 
have  never  been  in  an  engineering  institution  a  day  in 
their  lives  and  have  never  designed  or  built  a  dog 
kennel.  Their  engineering  experience  has  been  as  time- 
keepers or  storekeepers  or  bookkeepers  in  some  engineer- 
ing or  contracting  office;  yet  they  are  passing  on  tlie 
values  of  properties  costing  millions  of  dollars  for  rate- 
making  purposes.  When  this  is  so  generally  known,  it  is 
no  wonder  public-service  securities  are  no  longer  sought 
after  by  investors. 

Doubtless  regulation  of  public  utilities  in  some  form 
is  here  to  stay,  and  I  believe  it  would  reestablish  pul)lic 
confidence  in  its  fairness  if  a  state  commission  were  re- 
quired to  consist  of  five  members  appointed  for  terms  of 
live  or  ten  years,  and  made  up  as  follows: 

First — An  all-round  experienced  l)usiness  man ; 

Second — An  experienced  operating  man  ; 

Third — An  engineer  who  has  had  a  general  ])ractice  in 
designing  and  constructing  pul)iic-service 
properties,  together  with  operating  experi- 
ence; 

Fourth — An  attorney  who  has  had  long  experience  in 
(•(irporation   law; 

Fifth — An  experienced  expert  accountant. 

New  York's  coming  constitutional  convention  will  have 
a  fine  opportunity  to  provide  in  the  new  constitution  the 
qualifications  that  members  of  a  conimi.ssion  must  possess. 
Such  a  constitutional  provision  would  help  remove  the 
commissions  from  politics. 

CiiAs.   If.  Lkdi.ik. 

Riailo  JUuldini:,  St.  Louis,  Mo.,  Feb.  2  1,   IDIT). 


Sir — Keferriiig  to  y«u''  editorial  of  Feb.  18  in  regard 
to  lawyers  doing  engineering  work,  there  is  nothing  new 
about  that.  This  town  has  been  in  a  controversy  "engi- 
neered" by  the  lawyers  for  twelve  or  fii'tcen  years  over  the 
purchase  of  water-works.  Tiie  I'raiichise  provided  fur 
selecting  three  engineers  as  arljitrators.  ()l)jection  was 
raised  on  the  ground  tliat  they  would  be  "lioiiglit"  l)y  tbe 
water  company.  The  attorneys  fur  tlie  city  insisted  on 
having  three  lawyers. 


I  suggested  that  if  the  only  desire  was  to  have  honest 
men  they  would  better  get  three  preachers. 

HOIIACE    M.    ilARSHALL. 

Yicksburg,  Miss.,  Feb.  27,  1915. 

P.  S. :  Two  members  of  the  American  Society  of  Civil 
Engineers  within  the  last  sixty  days  have  settled  the 
matter.— H.  M.  M. 


Cold  W©si^lhi©2'  CoEacs'etflira^ 

Sir:  The  writer  read  with  much  interest  the  article 
in  ExcaxKEUiNG  News  of  Dec.  31,  191-1,  on  the  failure 
of  the  Hippodrome  Arcade  at  Youngstown,  Ohio.  Of 
especial  interest  are  the  temperature  curves  appearing  on 
p.  1329. 

In  this  connection  the  writer  would  quote  from  a  signed 
article  by  C.  A.  P.  Turner  appearing  in  your  issue  of 
Dec.  24,  1911,  giving  the  standard  specification  used  by 
him  as  follows : 

Whenever  the  temperature  drops  below  45  deg.  F.,  ard 
before  it  reaches  the  freezing  point,  the  water  used  in  the  mix 
shaU   be    heated   to   110   deg.   F.     .     .     . 

The  best  portland  cement  is  readily  chilled  and  becomes 
dormant  at  temperatures  materially  above  the  freezing  point 
and  workmen,  considering  that  no  harm  is  done  providing  the 
concj-ete  does  not  freeze,  are  prone  to  regard  two  weeks' 
time  in  the  chilly  fall  weather  as  the  equivalent  of  two  weel<s' 
time  in  the  dry  summer  with  disastrous  results.  The  simple 
precaution  of  waking  up  the  cement  by  the  use  of  warm 
•water  in  the  mix  causes  it  to  deport  itself  more  nearly  as  it 
does  in   the  summer  season. 

If  on  the  Youngstown  temperature  chart  the  line 
marking  temperature  45°  is  made  a  heavy  one,  it  will 
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1m'  sot'ii  tliat  (HI  Ii;  i>f  the  .'50  duvM  priMrdiiij,'  flu-  iicciclnil 
the  tfiniuTiitnic  fill  lii-lnw  Mr.  Tinner's  critical  I'l'  iimi 
tliat  T  of  tlu'sc  l(!  imiMcdiiitcly  iiinl  cdiisccvitivcly  |>n'- 
cctlcd  tlio  dny  on  wliicli  the  failure  occurred. 

While  the  area  helow  the  15"  line  is  small  it  rednccH 
by  just  so  nivich  the  jutsitive  area  al»>ve  the  line;  so  that  it 
seems  not  hy  any  means  a  far-fetched  conclusion  to  char>(o 
this  failure  to  the  slow  settini,'  of  cement  due  to  tempera- 
ture even  thoui^ii  much  of  the  tinu-  there  was  little 
free/.injj. 

The  writer  does  not  i)retend  in  this  letter  to  he  addinj^ 
iinythiiifj  new  to  the  svd)jeet  of  concreting',  hut  merely 
(o  lay  st)mc  additional  emphasis  lui  the  fact  that  it  is 
temperature  I.")",  and  not  .'t'.'",  on  which  the  enjjineer 
and  contractor  must  keep  tlicir  eyes  if  they  would  avoid 
trouhle. 

Those  who  have  traveled  throuf,di  forest  reserves  of 
the  West  cannot  have  failed  to  observe  the  notices,  some 
of  them  displaying,'  no  little  originality  in  their  get-uj), 
warning  campers  and  others  against  the  danger  of  start- 
ing tires.     One  of  these  is  herewith  reproduced. 

Something  of  this  nature  might  with  advantage  he 
adai>ted  by  building  inspectors  for,  say,  postal-card  dis- 
tribution, to  warn  contractors  of  the  danger  of  concreting 
when  the  tem])erature  is  below  -15°,  or  possibly  some 
tniilding  inspectors  need  some  such  alarm  clock  them- 
selves. Possibly,  too,  some  of  our  friends,  the  cement 
manufacturers,  could  help  by  giving  away  advertising 
thermometers  with  the  critical  15°  in  large  red  figures 
or  otherwise  conspicuously  marked. 

11.  A.  Kaxus. 

Portland.  Ore.,  Feb.  11,  1!I15 


ana  ID)©sae!imniniS 


Wiiadl  Stlresses 

Sir — I  have  been  reading  with  nuuh  interest  the  arti- 
cles of  R.  Fleming  on  ''Wind  Loads  and  Stresses,"  in 
your  recent  issues. 

I  am  very  much  disapjiointed  in  tlnit  ilr.  Fleming  en- 
dorses the  old  conventional  wind-load  units,  and  that  he 
does  so  on  the  ground  that  while  they  are  not  scientific 
they  are  safe. 

^ly  papers  before  the  Western  Society  of  Engineers  in 
1011  and  1912,  which  Mr.  Fleming  quotes,  were  progress 
reports  only,  but  on  Dec.  8,  1013,  I  made  a  report  of  my 
last  series  of  tests  ( Fig.  1  rejjroduces  a  few  of  the  resulting 
diagrams)  and  made  a  definite  recommendation  (Fig.  2) 
in  regard  to  wind  loads.  This  last  paper  contained  tables 
of  comparative  stresses  in  arches  and  Fink  trusses  which 
-liow  that  by  my  proposed  units  all  members  of  botii 
arch  and  Fink  trusses  receive  a  compressive  stress,  while 
by  the  old  methods  three  members  can  never  have  com- 
pression. Careful  designers,  it  is  true,  do  make  all  mem- 
bers capable  of  resisting  com])rcssion,  and  so  long  as  one 
is  dealing  with  trusses  of  conventional  shape  and  ordinary 
size  the  old  method  gives  safe  designs.  But  in  the  un- 
usual case  the  iise  of  loads  l-twtrn  to  he  greatly  in  error  is 
likely  to  lead  to  unsafe  design.      • 

ifr.  Fleming  does  not  say,  but  many  doubtless  will,  that 
many  trusses  have  stood  up  for  years  with  these  members 
made  of  rods.     To  such  an  argument  one  might  answer 


tluil    the  owner   pai<l   f<tr  a   factor-of-safcl\    whuli  he  did 
not  get. 

-Mr.  J'lcniing  docH  note,  however,  that  the  saving  iu  steel 
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Fig.  1.     End  Elkvation  of  TKsT-IIorsi;,  unir  AVi.vn 
Pkessuhe  a\d  Suction'  Kkadixcjs  Plotted  Jiaoiai.i.v 

is  not  large  when  suction  is  regarded.  I  will  agree  that 
the  economy  in  truss  members  is  unimportant.  But  I 
venture  to  say  that  anyone  who  designs  his  girts  and  col- 

./   <Hincl  Un/f      .  .,,_ 


Fig.  2,     Recommended  Wind  Distriuutiox  ox  a 
mill-buildixg  or  similar  roof 

umns  and  kiieebraces  by  the  old  method  is  wasting  a  large 
amount  of  steel. 

Albekt  Smith. 
Lafayette,  Ind.,  Feb.  13,  1915. 


In  a  news  note  in  "Engineering  Xews"  of  Feb.  11,  1915, 
p.  2s6,  describing  a  Are  in  a  cold-storage  plant  at  Ft.  Wayne, 
Ind..  it  was  erroneously  stated  that  the  plant  was  equipped 
with  automatic  sprinklers.  We  are  informed  by  the  Chief 
of  the  Ft.  AVayne  Fire  Department,  Henry  Hilbrecht,  that 
the  local  newspapers,  from  which  our  information  was  taken, 
were   not   correct   on    this   point. 

In  the  note  on  proposed  agreement  on  gas  rates  in  St.  Paul, 
Minn.,  it  was  erroneously  stated  (1)  that  in  Minneapolis  there 
was  imposed  a  gross-earnings  tax  of  3c.  per  1000  cu.ft.,  (2) 
that  there  was  at  present  a  water-gas  plant  with  coal-gas 
works  in  prospect,  and  (3)  that  St.  Paul  imposed  no  gross- 
earnings  tax  and  has  a  coal-gas  plant  of  2,000,ono-cu.ft.  ca- 
pacity. These  data  should  be  interchanged  for  St.  Paul  and 
Minneapolis     respectively. 
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Tlie  Jackson  St.  bridge  is  at  a  narrow  part  of  the  Chi- 
cago River  and  the  substrnoture  design  for  the  new  bas- 
cule bridge  had  to  provide  an  auxiliary  channel  to  give 
the  same  flow  capacity  as  at  other  parts  of  the  river. 
In  the  construction  work  it  was  necessary  to  keep  the 
old  bridge  in  coniniission  as  long  as  possible.  This  old 
bridge  consisted  of  a  three-truss  steel  swing  span  280  ft. 
long  and  58  ft.  wide,  the  east  arm  of  which  crossed  the 
navigable  channel.  The  work  was  started  by  dredging 
this  narrow  part  of  the  river  to  a  depth  of  .30  ft. 

The  west  arm  of  the  bridge  spanned  property  of  the 
Pennsylvania  E.R.  adjacent  to  the  freight  station,  with 
a  bypass  50x17  ft.  beneath  it  to  provide  an  axixiliary 
channel  for  the  flow  of  water  on  the  west  side  of  the  cen- 
ter pier  and  the  west  abutment  of  the  elevated  railway 
bridge  to  the  soxith.  The  arrangement  of  the  substruc- 
tures of  the  old  and  new  bridges  is  shown  in  Fig.  1. 


bridge  having  a  span  of  202  ft.  c.  to  c.  of  trunnions  and 
168  ft.  clear  channel  opening.  It  will  have  one  37-ft. 
roadway  and  two  13-ft.  sidewalks.  The  east  abutment 
is  to  be  supported  by  five  reinforced-concrete  cylinders  5 
to  10  ft.  diameter.  The  west  leaf  is  to  bo  carried  by  two 
piers  parallel  to  the  river  channel  and  forming  the  ad- 
ditional waterway.  The  front  pier  is  supported  by  two 
concrete  cylinders  12  ft.  diameter  and  one  5  ft.  diameter, 
and  the  rear  pier  is  supported  by  two  concrete  cylinders 
9  ft.  diameter  and  one  5  ft.  diameter.  All  piers  are 
carried  down  to  solid  bedrock  at  about  85  ft.  below 
datum  (water  level  in  the  river).  The  construction  is 
shown  clearly  by  the  isometric  drawing.  Fig.  2. 

Wkst  Coffer-Dam  and  Pier — The  west  coffer-dam 
was  constructed  under  the  old  bridge,  just  west  of  the 
center  pier  and  in  the  space  formerly  occupied  by  the  by- 
pass. On  account  of  the  limited  space  available  and 
difficulties  of  dredging  around  the  piers,  etc.,  the  walls 
of  this  coffer-dam  consisted  originally  of  a  single  thick- 
ness of  interlocking  steel  sheeting,  inclosing  a  space 
96x48  ft.     The  sheeting  was  45  ft.  long,  and  weighed 
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1.     Elkvatiox  AM)  Plax  of  Oi.n  and  Xkw 
SciiSTurcTfiiKs  OF  TiiK  Jacksox   St. 

HiilDOK  AT  ("HU'A(;() 


To  provide  a  site  fur  the  west  ]>ier  of  the  new  bascule 
l)ridge  a  portion  of  the  bypass  was  removed,  and  to  se- 
cure the  necessary  How  through  tlic  remaining  part  of  the 
byi)ass  an  opening  .38x17  ft.  was  cut  tlirougli  its  east 
wall  (south  of  Jacks-  n  St.).  tiie  concrete  roof  of  the  by- 
j)ass  being  suspended  over  this  opening  l)y  stirrups  from 
a  heavy  steel  girder  about  46  ft.  long  (  Fig.  1 ).  To  secure 
the  least  possii)le  oiistruction  to  the  bypass,  the  west 
foundation  for  the  new  bridge  is  composed  of  two  piers 
with  an  o|)ening  or  waterway  between  them.  In  order  to 
interrupt  traflic  across  the  old  bridge  as  little  as  possible, 
the  construction  of  the  west  coffer-dam  was  begun  while 
the  bridge  was  in  service. 

The  new  bridge  is  to  be  a  double-leaf  trunnion  bascide 


Fig.  2.     Isometric  Elkvations  of  the  Piers 

FOR   THE   New    Ba.sci'le   Bridge    Over 

THE  Chicago  River  at  Jacksox  St. 

(Each  bridge  pier  is  supported  on  cylinder  piers  sunlt  to  rock) 

43  lb.  ])er  ft.  This  part  of  the  work  was  started  about 
Feb.  2,  1914.  The  lieavy  bracing,  of  \\vliich  there  are  four 
sets,  was  framed  and  sul)merged  within  the  coffer-dam. 
The  dam  was  then  pumped  out  (about  ^lar.  15),  and  the 
general  excavation  within  carried  down  to  about  19  ft. 
below  datum. 

The  o|)en  wells  for  the  tliree  rear  piers  were  sunk  to 
alxiut  39  ft.,  when,  on  account  of  l)ad  gi-ound,  tiie  water 
followed  down  and  leaked  under  the  toe  of  the  steel  sheet- 
ing and  into  the  wells,  fdling  the  coffer-dam.  Clay  was 
then-  dumped  along  the  west  wall  of  the  sheeting,  where 
the  leak  developed.  Drums  wei-e  put  in  the  wells  and  the 
lower  sets  of  lagging  Jacked  out  well  against  the  sides  of 
the  wells,  and  the  usual  other  methods  wei-e  employed 
to  take  cai-e  of  the  situation.  But  after  the  dam  was  again 
pumped  to  19  ft.  (about  May  I),  a  similar  leak  oi'curi-ed, 
filling  the  dam.  As  a  tunnel  for  gas  mains  and  another 
for  a  narrow-gage  electric  fieight-railway  system  passed 
under  the  pier,  special  precautions  were  necessary. 


Miuvli  IS.  l;iir. 
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A  |iii(l(IU'  wall  (■(•iTfrilain  was  ilfcidcil  mi  Id  iukr  larr 
of  the  xituatioii,  l)>il  tlic-  cciitiT  pier  of  tlw  old  draw- 
brid^'i'  was  so  ilost-  to  tlic  fast  wall  of  this  coiriT-dani  that 
it  was  iicccssarv  to  ivmove  it  hefoiv  driviiijj  thr  outer  line 
of  slu'i'liiifj.  The  wivikiiij;  of  the  old  hriilf^e  superstnic- 
ture  was  started  therefore,  and  it  was  removed  l>y  cuttiiif? 
it  apart  with  hlowpipes.  as  desirilied  in  Kn(1Inki;iii\(I 
Nkws.  .Inly  !),  I!M  I.  The  old  nnisonrv  eenter  pier.  '>:!  ft. 
!)  in.  diameter,  and  huilt  on  a  timlier  <^'rillap<  supported 
hy  pile  foundation,  was  hlasted  and  n-moved  hy  a  ilerrirk 
lM)at  and  dipper  dred^'e,  this  work  hein;,'  eomideted  ahout 
the  middle  of  .Inly. 

A  second  line  of  •l.'>-ft.  steel  sheet iui;  was  then  driven  on 
llu>  nortli  and  east  sides  of  the  rolTer-dam.  and  junldle 
••lay  plated  lietwien  the  two  liiie^.     The  renuiinin;:  wall 


the  rear  ouch  to  '-'v</:j  ft.  helow  datum;  that  i-,  In  the; 
level  of  till'  contieetiMK  struts  of  reinlorced  concrete. 

The  excavation  for  the  holtom  slah  of  concrete  wiiH 
then  nuide  and  the  concrete  placed  hy  a  lloatiiif^  mixer 
plant,  consisting'  of  •'Ki-y*!.  mixer,  HS-ft.  tower,  hoom,  dis- 
ehar;.'e  |»ipe.  hoist  in;;  <'n^'ine,  etc.,  mounted  on  one  end  of 
a  deck  scow,  and  served  with  material  hy  h  revolvin;^  der- 
rick with  a  ^-yd.  hucket  monnteil  on  the  other  end  of 
the  scow.     This  plant  is  shown  in  Ki;,'.  .'{. 

lv\sr  C()i'r'Kii-I).\M  AM)  I*ii;ii — On  the  east  Hide  two 
H-slory  hrick  l)uildin;;s  on  the  river  front  were  under- 
pinni'd.  the  li;;ht  pile  foundations  hcin^j  rejilaced  hy  con- 
crete piers  under  the  parts  ad.jacent  to  the  l)ridf,'(;.  'J'he 
ajiproach  jrirder  span  and  old  nuisonry  ahiitment  wi-n; 
rcnin\cd  ami  the  site  of  the  coircr-diini  was  excavated  to 


Fig.  3.     Floatixg  Coxcretixg  Plaxt  T^sed  for  the   Substructure  of  the  Jacksox  St.  Bridge 

(The  scow  has  at  one  end  the  mixer  and  elevator  tower  with  hopper  and  delivery  spout.  At  the  other  end  is  a 
revolving  crane  with  a  clamshell  bucket  for  handling  the  concrete  material.  The  view  shows  the  plant  at  work  on  the 
new   Chicago   municipal   pier   in   Lake   Michigan.) 


of  the  old  bypass,  a  few  feet  west  of  the  coffer-dam,  served 
for  the  outer  wall  on  this  side.  On  account  of  the  en- 
trance of  the  bypass  there  was  not  room  to  drive  another 
line  of  sheeting  on  the  south  side,  and  it  was  thought  that 
a  single  line  would  serve  here,  the  ground  being  a  little 
better. 

Before  comjiletely  filling  the  puddle  wall  witii  clay  and 
some  lighter  material,  additional  clay  was  deposited  with 
a  dipper  dredge  against  the  outside  wall  of  the  coffer- 
dam, on  the  north  and  east  sides,  to  protect  it  against 
the  considerable  current  acting  on  the  coffer-dam  where 
the  channel  had  been  dredged  to  30  ft.  The  coffer-dam 
was  pumped  out  about  the  middle  of  September.  Work 
was  then  resumed  on  the  sinking  of  the  remaining  wells, 
the  work  being  done  by  miners  and  followed  up  closely 
with  lagging  and  rings  in  the  usual  manner.  As  the  wells 
were  sunk  to  bedrock  they  were  filled  ])romptly  with  re- 
inforced concrete,  the  front  wells  being  filled  to  24  ft.  and 


about  4  ft.  ai)ove  datum  before  any  sheeting  was  driven. 
This  coffer-dam  is  about  58x52  ft.  inside,  with  an  exten- 
sion about  20x24  ft.  on  the  southwest  corner.  The  steel 
sheeting  varies  from  20  to  45  ft.  in  length.  The  river 
side  is  of  the  puddle-wall  type,  employing  two  lines  of 
45-ft.  steel  sheeting  tied  together  by  rods  in  the  usual 
way. 

Before  doing  any  more  excavation  inside  of  this  dam, 
and  while  the  sheeting  was  being  driven,  the  two  8-ft. 
wells  in  the  rear  of  this  pier  were  sunk  to  bedrock  at  about 
85  ft.  and  filled  with  concrete  to  about  13  ft.  below  datum. 

Three  sets  of  bracing  were  used  in  this  coffer-dam. 
The  dam  being  pumped  out,  the  various  sets  of  bracing 
were  placed  as  iisual  as  the  excavation  proceeded  within 
the  dam.  Before  pumping  out,  a  3G-in.  sewer  was  di- 
verted to  a  line  about  20  ft.  north  and  carried  out  to  the 
river  by  a  steel  pipe  placed  in  permanent  position  for  the 
projjosed  concrete  sewer.     As  the  work  proceeds  the  con- 
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Crete  will  be  run  aroimd  this  steel  pipe.  The  two  10-ft. 
wells  and  the  one  5-ft.  well  have  been  completed.  The 
material  was  raised  by  the  iisual  steam  hoist  to  decks  in 
towers  about  30  ft.  high  and  then  carried  by  chutes  to 
dump  scows  moored  along  the  coffer-dam. 

The  bridge  is  being  built  for  the  Sanitary  District  of 
Chicago;  Geo.  M.  Wisner,  Chief  Engineer,  and  C.  R. 
Dart,  Bridge  Engineer.  The  work  is  subject  to  the  ap- 
proval of  the  city's  Department  of  Piiblic  Works;  John 
Ericson,  City  Engineer,  and  Thos.  G.  Pihlfeldt,  Engi- 
neer of  Bridges  and  Harbor.  The  contractor  for  the  sub- 
structure is  the  Great  Lakes  Dredge  &  Dock  Co.,  of 
Chicago. 

An  agreement  lias  been  readied  between  the  Birming- 
ham Water  Works  Co.  and  the  governing  Board  of  Com- 
missioners of  the  city  of  Birmingham,  Ala.,  which  is  in- 
tended to  dispose  of  the  rate  controversy  in  that  city. 
^\'hile  the  agreement  has  been  accepted  by  the  water  com- 
pany and  the  city  commissioners,  yet  there  is  still  a  ques- 
tion as  to  whether  the  offer  and  acceptance  must  be  sub- 
ject to  a  referendum  election.  If  it  is  finally  legally 
adopted  all  present  litigation  will  be  ended,  except  over 
a  pending  license  tax. 

The  terms  of  this  formal  agreement  apply  on  and  after 
Apr.  1,  1915,  and  until  Jan.  1,  1921,  on  which  date  the 
old  rights  and  duties  of  both  parties  are  reacquired,  ex- 
cept that  a  right  to  purchase  by  appraisement  continues 
in  effect. 

The  water  company  is  working  under  contracts  made 
with  the  city  and  ten  former  suburban  municipalities. 
This  agreement  modifies  all  the  existing  contracts  to  a 
uniform  basis.  The  main  provisions  of  the  new  plan  are 
abstracted  below. 

FLAT    RATKS 

For  a  three-room  dwelling,  $1.50  per  quarter  plus  25c.  per 
additional  room  up  to  10  rooms,  and  12%c.  each  above  that 
number.  Reception  hall,  butler's  pantry,  basement  and  attic 
rooms  not  counted  as  rooms  under  these  rates  unless  used 
for  living  or  sleeping.  For  a  water-closet  in  a  private  three- 
room  dwelling,  $1  per  quarter  or  $1.25  in  a  dwelling  of  more 
than  three  rooms;  each  additional  water-closet,  62%c.  per 
quarter.     Private-family  bathtubs,  $1  per  quarter. 

p'or  a  store,  shop,  office  or  restaurant,  $1.50  to  $2  per 
quarter,  according  to  size;  water-closet  in  these,  $1.25  each 
per   quarter. 

Faucets,  etc.,  for  sprinkling  hose,  5c.  per  annum  per  front 
foot    of    property,    with    a    minimum    annual    charge    of    $2.50. 

MRTKR   RATES 

For  a  dally  average  of  4000  gal.  or  less,  20c.  per  1000  gal.; 
17 '/4c.  per  1000  gal.  for  a  daily  average  of  4000  to  5000  gal. 
Itates  for  larger  quantities  as  specified  in  the  old  contracts. 

Meters  are  to  be  read  and  bills  rendered  approximately 
quarterly,  except  that  for  large  consumers  the  readings  and 
billing   i.s  to  be  ntonthly. 

TN.STALLINO   METKRS 

Any    consumer    may    require    a    company    to    place    a    meter 

on  hl.M  service  pipe  at  its  expense,  and  the  water  company  may 

place   a    meter   on    any    customer's    service    at    its    expense.    In 

both   cases   making  charges  according  to   the   meter   readings. 

MINIMUM  CHAROKH  ON  METERED  SERVICE 
Minimum  quarterly  charge,  $2.25  for  each  dwelling,  ex- 
cept that  the  charge  Is  not  to  exceeil  thre<--fourths  of  the 
lliit-rate  ch.nrge  for  the  same  service.  The  consumer  can  draw 
without  further  change  as  many  thousand  gallons  of  water 
per  f|uarter  as  20c.  Is  contained  times  in  the  minimum  charge. 
Where  a  meter  Is  on  n  service  pipe  supplying  more  than 
one  dwelling,  the  owner  of  whU'h  pays  the  bill  for  the  ••ntiro 
I)remlses,  ns  In  apartment  houses,  the  minimum  ([uarterly 
(■h;iiife     Is    to    be    12  25     for    elifht     iooiuh    or    le.ss,    and     |ir()l)or- 


tionately  larger  for  over  eight.     The  minimum  charge  is  not  to 
exceed    three-fourths   of   the   flat   rate   for   such   service. 

Minimum  charge  for  a  single  store,  shop,  office  or  restaurant, 
$2.25  (except  that  it  is  not  to  exceed  three-fourths  of  the  flat 
rate).  Where  the  water  bill  for  two  or  more  establishments  is 
paid  by  a  single  owner  the  minimum  charge  is  to  be  $2.25  for 
three  or  less  and  proportionately  larger  for  more  than  three. 
The  minimum  quarterly  charge  on  metered  services  is  not 
to   be  affected  by   sprinkling  use. 

V.A.CANT   PREMISES 

Reductions  in  both  flat  rates  and  minimum  charges  are 
made  where  water  is  supplied  from  one  service  to  more  than 
one  dwelling  If  a  dwelling  is  vacant,  provided  the  vacancy  is 
continuous  throughout  a  calendar  month  and  notice  is  given 
the  company  (a  fee  of  15c.  per  notice  allowed  to  cover  addi- 
tional  bookkeeping  and   inspection). 

Where  only  one  dwelling  is  served,  no  reduction  will  be 
made  for  vacancy  as  long  as  pressure  is  kept  on,  but  the 
reduction  may  be  secured  (though  not  for  less  than  a  calendar 
month)  without  cost  by  serving  written  notice  on  the  water 
company  to  turn  off  the  supply. 

METER   RENTS 

No  meter  rent  charged  for  %-in.  or  smaller  meter,  nor  for 
a  meter  placed  on  a  service  supplying  water  to  more  than  one 
dwelling  or  more  than  one  place  of  business,  nor  for  a  meter  on 
municipal  service. 

Meters  larger  than  %-in.  on  service  pipes  supplying  a 
single  commercial  establishment  to  have,  in  place  of  the  mini- 
mum charge,  a  rent  varying  from  25c.  per  month  for  a  %-in. 
meter  to  $2.50  per  month  for  a  4-in.  meter. 

WATER    rSED    BY    CITY 

All  water  used  by  the  city,  other  than  for  fire  protection, 
hydrant  testing,  etc.,  and  other  than  for  resale  to  consumers, 
will  be  metered  and  treated  as  passing  through  a  single 
meter  under  the  rates  applicable  to  other  large  consumers. 
Services  supplying  water  for  municipal  purposes  w^ill  not  be 
subject  to  minimum  charge. 

In  consideration  for  treating  water  for  resale  in  North 
Birmingham  as  water  for  municipal  purposes,  the  license  tax 
assessed  each  year  is  not  to  exceed  2%  of  the  gross  city  re- 
ceipts of  the   company   for    the  previous   calendar   year. 

PUBLIC  FIRE  HYDRANTS 
For  public  fire  hydrants  $35  per  annum,  payable  in  equal 
monthly  Installments.  The  city  has  the  right  to  requi'-e  the 
water  company  to  lay  750  ft.  of  new  water  main  (not  smaller 
than  6-in.)  for  each  new  hydrant  installed.  If  the  extension 
required  for  one  hydrant  is  less,  a  credit  of  the  balance  up  to 
750  ft.  may  be  applied  to  longer  extensions.  The  water  com- 
pany is  not  obliged  to  make  extensions  for  additional  hy- 
drants while  the  city  is  more  than  one  month  in  arrears  for 
hydrant  rental,  and  all  deferred  payments  bear  Interest  at  6%. 

PRIVATE   FIRE   PROTECTION 

Automatic  sprinkler  heads,  5c.  each  per  anntim;  opening 
for  2% -in.  fire  hose,  $4  per  annum;  opening  for  1V4-  or  2-in. 
fire  hose,  $3  per  annum;  opening  for  1  or  1%-in.  fire  hose. 
$2.50  per  annum;  private  hydrants,  $35  each  per  annum 
for  the  first  three,  and  $25  per  annum  for  those  in  excess.  No 
charge  less  than  $35  for  water  service  for  private  flre  protec- 
tion. 

No  liability  is  attached  to  the  water  company  for  damage 
or  injury  resulting  from  inadequacy  or  failure  of  service  in 
event   of  fire. 

MUNICIPAL  OWNERSHIP 

The  city  acquires  the  right,  if  it  desires,  to  purchase  the 
water-works  in  their  entirety,  but  not  in  part,  at  a  value  to  be 
fixed  by  a  board  of  five  appraisers  in  case  the  parties  can- 
not themselves  agree.  The  city  agrees  not  to  undertake  to 
acquire  any  or  all  of  the  property  in  any  other  way.  If  the 
city  attempts  condemnation,  this  agreement  terminates  and 
the  company  can  restore  the  previous  contracts  with  the  city 
of  Birmingham  and  the  various  suburban  municipalities  since 
absorbed;  or  the  company  may  allow  the  property  to  be 
acquired  by  condemnation  and  collect  from  the  city,  in  addi- 
tion to  the  award  and  to  the  compensation  provided  for  in 
the  agreement,  a  sum  e(iual  to  the  difference  between  such 
compensation  after  April  1.  1915,  and  the  charge  that  would 
have  existed  for  municipal  water  service  prior  to  the  agree- 
ment. 

On  receipt  of  four  months  notice  the  water  company  will 
furnish  the  city  an  accurate  inventory  and  appoint  an  agent 
to  arrange  the  transfer.  In  case  of  non-ngreemont,  the  board 
of  appraisers  is  to  be  chosen,  two  by  the  city,  two  by  the 
water  company  and  a  fifth  by  the  other  four.  They  are  to  be 
disinterested,    non-iinrtlsan.    i\on-resldont    persons. 

The  a|)pralserM  most  consider  "all  lawful  and  proper  ele- 
ments  of   value    including   commercial    value   of   the    business 
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in    II     KoImk     roiii-iTIi     iilifl     llin     liitliii'lirn     of    <l«|ii  ni-liitloli     iiml 
,,i|iit't'liitl»ii."      Nil   iillowiiiu-o   In   to   I imln   for   riuiiclilMOH   or 

HlldlK'tM. 

Ill  IIki  nvfiit  of  purrhnHo,  trRiinror  of  (ho  |iro|K<rty  In  tu  Im 
iiinilr  UN  of  (lii<  liiNt  iliiy  of  Noiiio  itunrtorly  piiyiiiriit  porloil  of 
wulor  lilllM.  TliiMo  arp  to  li«>  i<x<'«|itr>il  from  tniiiMfitr  nil  ciinIi 
on  Iminl.  lilllM  mill  lUToiiiitM  rtu-t<lvitlilii  of  tiMi  wiitrr  t'oiii|iiiny. 
UIIIn  i>r  llu<  i-oiii|iaiiy  iiKiilnst  tho  i-lty  will  lin  piilil  lit  tlio  tlino 
of  tiaiiHf<<r.  All  uiipiilil  IiIIIm  of  otlici  >'oiii<uiiii<i'n  urn  to  ho 
..lU>rti(l   for   tin-   wiittM-  roiiipiiiiy    If   pnMHllil.'. 

If  tin-  pt-oplo  liy  ri<f(>i  I'liiliiiii  followliiK  till'  iiwaril  of  iip- 
lujilHfrN  t'li'i-l  not  to  tnki'  iiiiil  pay  for  Itii'  pi  opt<rty  at  appralMt'it 
value,  or  If  tlu>  city  In  iinublo  to  ralNt>  tlw  ftiiulN,  thnn  tho 
city  Bhall  have  tho  rlnht  to  revive  the  luattcr  Hvo  yuitr*  from 
that    ilale   ami   nt    earh    rei-urrliiK    perloil    of   )lvi<    vnarN. 

PtLalliimg  Fe^Isework  Piles 

Till'  ctMitoiiiii,'  for  llif  arches  of  the  new  rciiiforct'd- 
riuuR'to  britljio  at  Saskatoon,  Sask..  Canada,  was  car- 
rieil  on  tiiiilHT  ])ilos,  wliiili  woiv  driven  to  refusal  with 
n  steam  pile-haininer.  The  lied  of  tlie  river  was  eoini»osed 
of  a  hiyer  of  lH)ulders  enil)e(hled  in  a  course  of  sand  omm- 
lying  blue  clay,  and  the  penetration  was 

-  to  \'i  ft.  The  h)ad  was  approximatelv 
. ;'  tons  per  }>ile.  withont  any  settleincnl 
takiiijj  place.  Dnriiiii  the  winter,  ami 
while  the  river  was  covered  with  in 
averaijing  IS  in.  thick,  the  question  of 
removing  these  ])iles  arose,  owing  to  tiic 
fact  that  the  Government  reipiires  nil 
ohstrnctions  to  he  removed  from  the  hed 
of  tlie  stream.  It  was  decided  that  the 
piles  could  he  pulled  as  cheajtly  as  they 

iild   be  sawn   off  at   the   hed   of   the 

-  ream,  and  the  method  described  below 
was  adopted.  This  is  shown  in  the  ac- 
(ompanying  view,  which  shows  also  the 
iirch  ribs  of  one  of  the  spans. 

A   four-leg   derrick   was   luiilt,    with 
lOxlO-in.  timbers  for  sills  and  legs  S.\S 
in.     A  short   lOxlO-in.   cap  on   toj)  uf 
the  legs  carried  a  heavy  steel  chain  in 
which  was  hung  a  set  of  steel   double 
blocks  threaded  with  steel  cable  of  12-ton  capacity.    This 
was  hitched  to  one  side  of  the  pile  with  a  %-in.  steel 
chain,  while  a  20-ton  jack  was  used  on  the  opposite  side 
under  a  lifting  block  chained  to  the  side  of  the  pile.     A 
HixlO-in.  timber  was  used  as  a  base  for  the  jack.     At  the 
end  of  the  steel  cable,  which  ran  through  a  snatchblock,  a 
ring  was  fastened  into  which  was  hitched  a  set  of  double 
lilocks  threaded  with  l^^-in.  manila  roi)e.     The  free  end 
of  this  passed  around  a  capstan,  operated  by  a  team  of 
horses. 

All  this  equipment  was  supported  on  the  ice.  The  jack 
was  used  to  assist  in  starting  the  pile  and  the  tackle 
handled  it  afterward.  In  moving  the  derrick  all  that 
was  necessary  was  to  hitch  the  team  to  the  corner  of  the 
derrick  and  pull  it  over  the  ne.xt  pile.  From  10  to  17 
piles  have  been  pulled  by  this  method  in  one  day.  The 
crew  required  is  as  follows:  1  foreman,  3  laborers  hand- 
ling jack  and  tackle.  2  laborers  cutting  ice  from  around 
the  jjiles  and  setting  hitching  blocks  for  work  ahead, 
and  one  team. 

This  work  was  done  by  the  firm  of  R.  J.  Lecky  &  Co., 
of  Regina  and  Saskatoon,  who  were  the  contractors  for 
the  bridge.  For  information  we  are  indebted  to  L.  0. 
Beam,  Superintendent  of  Construction  for  this  com- 
pany. 


Ventiiation  of  Stampede  Tviir&- 
nel,  NortKern  Paciiflc  Ry, 

The  air  in  the  Slampcfje  Tunnel  uf  llir  Northern  I'li- 
lilic  Ry.,  in  the  ('asciidt!  .Mounluins,  under  certain  al- 
mo.s|)|icric  condilioiiH  and  heavy  trallic  has  been  so  bad 
that  a  forced-ventilation  plant  has  becni  iiiHtalled  at  a 
total  coHtof  about  $  I  .'.0,000. 

This  tunnel  is  nearly  2  mi.  long  and  bus  a  summit 
about  a  third  of  the  distance  in  from  the  west  end.  For 
most  of  the  time,  due  to  pri'vailing  winds,  there  is  a  nat- 
ural draft  through  the  tunnel.  Hut  at  times,  due  in  j)art 
to  tlu'  location  of  both  portals  in  ravines,  there  is  no 
draft,  and  then  when  trains  have  to  pass  in  close  succes- 
sion then;  is  no  little  discoMiforf  and  soini;  ilangc^r  to 
employees. 

The  ventilating  |)lant  was  built  and  in.-talled  by  the 
15.  I'\  Sturtevant  Co.,  of  Boston,  using  the  j.atentH  se- 
cured bv  ('.  S.  ('luirrliill  mikI  V.  K.  Wcntuuilli  df  Ihr.  Xiu- 


ruLLixu  riii;  Fal>i'.\voi;k  Piles  of  the  New  Saskatcuewax  Rivki: 
LiitiUGi-:  AT   Saskatoox,   Canada 

folk  &  Western  Ry.  for  a  design  employed  in  the  Elkhoni 
tunnel  in  1901  (see  Exgixeerixg  News,  ]\ray  2:3,  1901, 
p.  13G9).  The  Stampede  Tunnel  installation  is  designed 
to  clear  the  tunnel  of  smoke  in  5  min.  after  the  passage  oi 
a  train.  The  equipment  is  located  at  Stampede  station 
near  the  west  portal  and  forces  air  in  the  direction  of  the 
generally  prevailing  winds. 

There  are  two  multi-vane  fans,  Gli/^  in.  wide  and  II6I/2 
in.  in  diameter,  each  driven  at  220  r.p.m.  by  a  lGxl6-in. 
horizontal  steam  engine  and  furnishing  270,000  cu.ft.  of 
air  per  miinite.  Steam  comes  from  five  150-hp.  boilers 
equipped  with  automatic  stokers  (for  low-grade  fuel) 
and  forced  draft.  Coal  is  handled  from  cars  to  stokers 
without  hand  labor.  The  air  is  delivered  to  the  tunnel 
from  a  nozzle  built  around  the  edges  of  the  portal.  The 
outer  part  of  the  nozzle  is  of  concrete  and  tlie  inner  shell 
is  of  wood  on  a  steel  frame. 

The  GaHoline  Motor  OmnibUN,  the  use  of  which  is  so  rapidly 
increasing,  has  put  an  end  to  the  exploitation  in  the  United 
States  of  the  so-called  "railless  electric  traction  system,"  in 
which  a  vehicle  running  on  an  ordinary  road  is  driven  by 
current  from  an  overhead  trolley  wire.  In  England,  however, 
this  system  is  still  being  pushed.  The  London  "Times" 
recently  announced  the  opening  of  a  five-mile  line  in  Wales. 
Four  electric  wires  are  strung  over  the  roadway  and  each 
omnibus  carries  two  trolley  poles,  making  connection  with 
the  outgoing  and   the  return   circuits. 
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Tlie  Illinois  Water  Supply  Association  was  organized 
in  1900  with  a  membership  of  38.  and  in  1914,  when  it^ 
membership  had  increased  to  268,  it  decided  to  affiliate 
with  the  American  Water-Works  Association.  Its  first 
meeting  as  tlie  Illinois  Section  of  the  larger  association 
was  held  at  the  University  of  Illinois  (Champaign,  111.), 
;Mar.  9  to  11,  1915.  The  meeting  was  well  attended,  and 
there  were  several  exhibits  of  water-works  materials 
and  appliances.  The  third  day  was  devoted  to  a  trip  to 
Danville,  visiting  the  water-works  plant  and  some  coal 
mines.  W.  J.'  Spaulding,  City  Commissioner,  Spring- 
field, 111.,  was  elected  Chairman  of  the  section. 

Water  Treatment — W.  R.  Gelston  (Quincy,  111.),  de- 
scribed the  new  filter  plant  at  Quincy,  built  in  1914.  A 
paper  by  C.  A.  Jennings  (Chicago)  referred  to  the  adop- 
tion of  liquid  chlorine  at  the  Bubbly  Creek  plant  at  the 
Chicago  stockyards.  The  salvage  of  wash  water  at  the 
Champaign-Urbana  filter  plant  was  described  by  H.  E. 
Bal)bitt  (University  of  Illinois),  and  a  paper  by  Langdon 
Pearse  (Chicago)  dealt  with  the  loss  of  head  on  strainers 
of  water  filters.  The  control  of  hypochlorite  treatment 
at  Denver  was  described  in  a  paper  by  AV.  W.  DeBerard 
(Chicago).  The  presence  of  arsenic  in  filter  alum  was 
dealt  witli  by  Edward  Bartow  (University  of  Illinois) 
and  L.  A.  Pritze  (Moline)  discussed  the  use  of  river 
sand  as  a  sati.sfactory  medium  for  filters.  A  paper 
on  "The  Water  Supply  of  Longview,  Tex.,"'  was  presented 
by  Paul  E.  Green  (Chicago).  W.  A.  Pomiall  (Wabash 
R.R.)  dealt  with  tlie  treatment  (particularly  the  soften- 
ing) of  water  for  locomotive  boilers.  "Soft  Water"  was 
the  subject  of  a  paper  by  C.  L.  Kennicott  (Chicago), 
and  "Cooled  Drinking  Water"  was  discussed  by  R.  F. 
Massa  (Fort  Wayne). 

Administration'  and  Regulation' — The  work  of  the 
Illinois  and  Wisconsin  public-utilities  commissions  in 
the  regulation  of  water-works  was  outlined  in  papers  by 
C.  G.  Bennett  and  C.  ^I.  Larson,  respectively,  while  the 
general  sul)ject  of  the  application  of  the  theories  of  gov- 
eniment  regulation,  to  the  management  of  public  utilities 
was  discussed  at  length  by  D.  A.  Graham  (Chicago). 
Prof.  R.  E.  Ileilman  (University  of  Illinois)  briefly  dis- 
cussed the  economic  aspects  of  water-works  operation.  A 
paper  on  "Modern  Accounting  for  Public  Utilities''  was 
read  by  E.  A.  Pratt  (Peoria,  111.). 

Water-Suitly  and  Water-Works — Frank  Do  Wolf 
(Illinois  Geological  Survey)  discus.sed  the  artesian  water- 
nipplies  of  the  Cliicago  district,  C.  B.  Williams  (Chicago) 
presented  a  paper  on  the  possibilities  of  improved  water- 
supply  from  deep  wells  iu  Northern  Illinois,  and  R.  R. 
Perkins  read  a  j)apor  on  "Artesian  Well  Water  at  Elgin, 
111." 

().  T.  Smith  ( Frceport,  111.)  described  tlic  system 
adopted  in  rebuibliiig  and  reinforcing  an  old  water-works 
plant  under  conditions  of  an  expiring  francliise  and  inal)il- 
ity  of  the  city  to  purchase  the  ])iant.  A  commission  of 
three  engineers  was  formed  (two  appointed  by  the  city  and 
the  company  and  tlie  third  selected  by  these  two)  to  make 
n  valuation.  After  their  report  had  been  approved  by 
both  parties  tlie  commission  reported  on  tlic  work  neces- 
sary and  the  means  of  providing  for  it. 

In  n  pajxT  on  "Water-Waste  Prevention  by  Individual 
Meters  anil  District  Meters,"  R.  O.  Wynne-Roberts.  Re- 


gina,  Canada,  stated  that  Regina  has  three  permanent  re- 
cording district  meters. 

Other  papers  presented  were :  "The  Ontario  Statutes 
Aft'ecting  Water-Supply  and  Sewerage,"  by  F.  A.  Dallyn 
(Toronto)  ;  "The  Relation  of  Bacteriological  Standards 
and  Vital  Statistics  at  Hannibal,  ilo.,''  by  W.  F.  Monfort 
(St.  Louis)  ;  "The  Value  of  Publicity  to  the  Water- Works 
:Man,"  by  S.  C.  Hadden  (Chicago). 
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Experience  with  reiuforced-concrete  standpipes  was  the 
subject  of  an  interesting  discussion  at  the  Mar.  10  meeting 
of  the  New  England  Water  Works  Association.  From 
all  the  testimony  presented  the  conclusions  were  rather 
vinfavorable  to  the  use  of  concrete  for  standpipes  over  50 
ft.  high,  in  latitudes  subject  to  freezing  weather. 

The  discussion  was  opened  by  Thomas  McKenzie,  En- 
gineer of  the  Westerly  (R.  I.)  water-works,  who  summar- 
ized progress  in  the  erection  of  concrete  tanks  since  the 
first  one  was  built  at  Little  Falls,  N.  J.,  in  1899.  Since 
then  some  30-odd  concrete  standpipes  have  been  built 
in  this  country,  many  of  them  in  New  England.  The  one 
at  Attleboro,  Mass.,*  was  erected  in  1904;  two  were  built 
in  1906,  three  in  1909,  four  in  1910,  eleven  in  1911,  four 
in  ]912,  seven  in  1911  and  three  in  1914. 

Westerly,  R.  I. — ]\Ir.  McKenzie  prefaced  his  remarks 
on  the  Westerly  standpipe  (40  ft.  diam.,  70.  ft.  high) 
by  saying  he  did  not  wish  to  appear  as  arguing  either  for 
or  against  concrete.  Having  the  experience  gained  in  the 
construction  of  the  Attleboro  standpipe,  the  same  con- 
tractor, the  Aberthaw  Construction  Co.  of  Boston,  used 
every  means  of  making  the  concrete  watertight.  The 
materials  and  workmanship  were  the  best.  Leaks  at  the 
construction  joints  immediately  developed.  Hot  paraffin 
was  tried  for  waterproofing  but  proved  unsuccessful.  More 
leaks  developed  and  the  cracks  were  filled  with  a  plastic 
slate.  This  was  not  successful  and  gave  a  bad  taste  to  the 
water.  More  leaks  developed  every  time  the  tank  was 
emptied  and  refilled.  Finally,  in  1911,  the  whole  inside 
was  waterproofed  by  the  process  of  F.  W.  Bird  &  Son 
(East  Walpole,  Mass.),  by  means  of  alternate  layers  of 
felt  saturated  with  a  bituminous  compound  and  coats  of 
a  bituminous  paint.  Five  layers  of  felt  were  applied  and 
the  work  cost  $1782. 

Mr.  McKenzie  said  he  did  not  know  of  a  concrete  stand- 
pipe  which  did  not  show  seepage  and  that  this  seepage 
could  not  be  prevented  until  an  impervious  concrete  was 
developed.  Since  the  application  of  the  asphaltic  water- 
proofing the  Westerly  standpipe  had  developed  no  con- 
spicuous leaks.  He  did  not  know  what  effect  ice  would 
have  on  the  waterproofing,  for  the  Westerly  standpipe 
never  had  ice  troubles  because  it  was  filled  with  ground 
water  of  a  i)ractically  uniform  temperature  of  54°  F., 
summer  and  winter. 

Attleboro,  Mass. — The  ccmcrete  standjiipe  at  Attle- 
boro (50  ft.  diam.,  100  ft.  depth)  was  leaky  and  unsatis- 
factory from  the  time  it  was  built,  according  to  Herbert 
F.  Conant,  until  recently  Superintendent  of  the  water- 
works. It  was  first  attctnpted  to  waterproof  the  inside 
by  the  Sylvester  process  (a  solution  of  eastile  soap  and 
alum).     Some  13  coats  of  this  wash  were  appli(>d  in  all. 
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lint  line  to  tlio  liarilcnin^'  iiml  rnnkiii^'  ol'  tlir  xiitrinr 
(liiis  formed,  the  results  were  UMstitisfaetorv. 

hast  vear  the  inside  of  tlie  standpipe  was  waterproofed 

tlie  same  process  used  on  the  Westerly  sUindpipt-.  'I'lio 
work  was  also  done  liv  F.  \V.  Bird  it  Son.  at  a  eontrael 
priee  of  $;t()0().  In  addition  in  want  of  waterpmofiiess. 
iiie  concrete  spalle<l  olf  tlie  outside  of  llie  slanilpipe.  to 
nil  an  extent  as  to  expose  the  reiiifoninj;  rods  at  some 
places.  \'arioiis  atti'mpts  were  made  to  plaster  (onereto 
over  these,  hut  the  structure  was  so  unsifjlitly  and  arous<'d 
£0  much  )>o)>ular  suspicion  that  the  entire  standpipe  is 
heinj:  eniased  in  an  S-in.  hrick  wnll. 

Wvi.riiVM.  Mass. —  Much  the  same  experience  was  had 
at  Waltham  (100  ft.  diaiii..  ;il  ft.  ileep )  as  at  .\tllehoro. 
The  concrete  has  spalled  olT  the  lowi-r  pari  of  the  stand- 
jiipo.  niakinjj:  iv\  unsiirhlly  structure;  hut  it  is  not  con- 
sidered that  its  soundness  and  reliahility  are  at  all  im- 
paired. An  unsuccessful  attempt  to  waterproof  the 
interior  was  made  two  years  api  hy  apjilyinj:  a  hnisli 
coat  of  tar. 

M.v.NL'iiKsTKi!,  Mass. — Tiiis  staiidpipc  (."iO  ft.  diam. 
7v  ft.  liii;h)  develoiu'd  a  larire  crack  as  soon  as  it  was 
filled.  There  was  seepaj^e  at  many  jioints.  It  was  at- 
tempted to  repair  the  cracks  hy  covering  with  lead  plates, 
but  in  the  end  an  asphalt  waterprooling  was  the  only 
•satisfactory  solution.  The  outside  of  the  tank  has  also 
itTerod  spalling  oil'  and  disintegration  from  frost  action. 

Li'.xiN'OTOX,  Mass. — An  unsuccessful  attempt  was  made 
at  the  Lexington  stand])ipe  to  waterproof  the  interior 
hv  plastering  on  a  coating  of  canvas,  hut  it  was  stated 
that  this  canvas  soon  accumulated  in  tlie  iiottom. 

(Jkxeual — Hiram  B.  Andrews.  Engineer  of  Simpson 
Bros.  Corporation,  who  has  designed  a  large  number  of 
tanks  in  New  England,*  stated  that  in  some  of  tlie 
concrete  standpipes  erected  they  had  had  no  difficulty 
from  seepage.  They  had  increased  the  richness  of  the 
concrete  and  in  the  inx)st  recent  structures  the  nii.x  was 
1  :1  :'i.  These  standpipes,  lie  said,  liad  shown  no  leakage 
Init  tiiat  none  was  over  60  ft.  Iiigh.  Mr.  Andrews 
(onsidered    richness   of   concrete   the    best    water)ir()ofiiig. 

CoN'CLrsioNs — In  every  instance  mentioned,  the  south 
or  sunny  side  of  the  standpipe  showed  the  most  cracks 
and  leaks.  Several  structures  showed  an  increase  in 
(racks  every  time  the  standpipe  was  emptied  and  filled 
again.  Seepage  in  some  cases  was  said  to  be  afTected 
by  atmospheric  conditions.  Whether  the  moisture  came 
from  the  atmosphere  or  from  the  inside  of  the  tank,  it 
was  considered  tlie  chief  cause  of  the  spalling  off  and 
disintegration  of  tlie  outside  concrete  and  the  failure 
in  most  cases  was  through  the  agency  of  frost.  Concrete 
standpii)es  under  50  ft.  high  seemed  capable  of  being 
made  watertight. 

The  general  opiiii<in  .seemed  to  he  that  waterprooling 
in  the  form  of  an  elastic  film  on  the  interior  was  an 
essential  feature  of  construction.  Ivxperience  has  not 
yet  shown  the  lasting  qualities  of  such  a  film,  or  the 
effect  of  ice  on  it.  It  was  also  suggested  that  the  exterior 
of  the  standpi])e  must  be  jirotected  in  some  way  against 
the  elements  and  weathering.  The  opinion  was  expressed 
that  on  account  of  the  frost  action,  results  in  warmer 
climates  were  and  should  be  perfectly  satisfactory. 


Liquid  CHlorine    at  thac  Btuilblbfly 

CreeK  Waiter-FiltlratLnoira 
Plawt* 

1'.^    C.    .\.  .Ii:N-NIN<ist 

Til.'  Muhl.iy  Crci'k  Idler  plant  at  thi'  (Jhicago  Stf.ck 
Vanls  set  the  lead  in  tin-  use  of  hypoclilorit(!  of  linn-  in 
this  lountry  for  water  disinfection.  This  was  during  the 
summer  of  1!)08.  Suhse(iueiilly  ex|)iTim(Mits  were  begun 
ut  this  plant  with  an  electrolytic  cell  for  the  production 
of  chlorine  from  salt  brine.  These  experiments  were  car- 
ried out  very  extensiv(dy  and  thoroughly.  The  writi>r  liii- 
allv  conchuied  that  in  <<im|)arisoii  with  hypochlorite  and 
licpiid  chlorine.  th('  production  of  cbloriiu!  for  water  dis- 
infection by  means  of  an  elect n.lytii  rill  was  expensive, 
uncertain  aiul  demanded  considcrahli:  attention. 

\'ery  recently  a  licpiid-chlorine  ap])aratus  was  pur- 
<hased.  Chlorine  is  received  in  cylinders  that  bold  10.") 
Ih.  of  the  li(pi(!fied  gas.  From  the  exj)erience  gained  by 
operating  this  api)aratus  during  the  past  month  the 
writer  has  concluded  that  in  comparison  with  the  use 
of  hypochlorite  at  the  Bubbly  Creek  filter  plant — 

i.     There  is  considerably  less  labor  involved. 

'■i.  The  nlixirption  of  the  gas  by  the  water  is  more 
rapid. 

3.  There  is  no  loss  of  chlorine,  and  smaller  quantities 

can  he  u.sed  to  accomplish  equivalent  results. 

4.  There  is  no  deterioration  of  the  chlorine  in  the  cyl- 

inders while  using  or  while  .stored. 

5.  The  clianging  of  the  rate  of  applicaticni   is  easily, 

quickly  and  accurately  accomjilished. 

().     There  is  no  odor  of  chlorine  about  the  jilant. 

".     The  cost  is  considerably  less. 

There  are  features  of  the  Bubbly  Creek  filter  plant 
which,  the  writer  believes,  are  ])eculiar  to  it.  These  fea- 
tures are  the  enormous  amount  of  hypochlorite  nece.s.sary 
to  disinfect  the  water,  the  poor  mechanical  means  for  get- 
ting into  solution  all  of  the  hypochlorite  used,  which  re- 
i^ilted  in  a  large  loss  of  available  chlorine,  and  the  irregu- 
larity in  the  operation  of  the  plant  due  to  a  varying  con- 
sumption and  small  filtered-watcr  storage  capacity.  It 
has  often  been  necessary  to  run  one  or  two  filters  for 
a  time  and  then  suddenly  have  to  use  eight  filters. 

The  ratio  of  costs  during  one  month's  operation  with 
liquid  chlorine,  with  an  average  raw-water  supply  and 
the  treated  filtered  water  as  low  in  bacteria  as  when 
u.sing  hypochlorite,  was  1  to  3  in  favor  of  liquid  chlorine. 
It  is  hardly  probable  that  every  plant  Avill  .show  such  a 
large  difference  in  the  costs  of  disinfection  by  the  two 
methods. 

m 

\  Small  Sewage  Testing  Station  has  been  estabUshed  at 
Decatur,  IH.,  for  the  purpose  of  determining  the  best  metho-.l 
of  treatment  for  sewage  containing  a  considerable  amount  of 
waste  from  a  large  starch  factory.  This  station  includes  a 
small  motor-driven  pump,  a  grit  chamber,  settling  tank, 
sprinkling  filter  and  a  secondary  basin.  The  cost  was  about 
ll.'iOO.  This  was  referred  to  in  a  icport  at  the  recent  annual 
meeting  of  the  Illinois  Society  of  Engineeis  and  .Surveyors, 
at  Springfield,  111.,  as  being  of  interest  in  illustrating  the  pos- 
sibility of  small  towns  studying  at  comparatively  slight  ex- 
pense the  conditions  to  bo  observed  in  designing  a  plant  to 
meet  special  local  requirements.  In  this  case  the  character  of 
the  sewage  is  very  unusual  and  little  is  known  of  methods 
of    treatment    suitable    for    it. 


I 


•See  "Engineering  News,"  July  27,  1911,  for  an  abstract 
of  Mr.  Andrews'  paper,  "A  New  Theory  for  the  Design  of 
Reinforced  Reservoirs,"  before  the  Boston  Society  of  Civil 
Engineers.  This  article  also  contains  a  list  of  concrete  stand- 
pipes  and  bibliography  up  to  that  time. 


•Abstract  of  paper  read  before  the  Illinois  Section  of  the 
American  Water  Works  Association,  at  the  University  of  Illi- 
nois.  March   S,   1915. 

tConsulting  Engineer,  Chicago,   111. 
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TKe  Ha^Ihiest  M.eSinifoE'ced!°Coia<=. 
cr©te  B-iyialldlaia^ 

The  slc\-line  of  Atlantic  City,  N.  J.,  has  long  been  dis- 
tinguished b}'  tn-o  towers,  that  on  the  Traymore  Hotel 
and  that  on  the  ilarlborough-Blenheim,  which  far  ex- 
ceeded in  height  any  of  the  otlier  buildings  on  the  beach. 
The  accompanying  view,  taken  on  Mar.  13,  1915,  shows 
the  reconstructed  Traymore  Hotel,  with  the  new  portion 
overtopping  the  hitherto  predominant  boardwalk  tower. 


sfiaa-p 

The  oil-burning  superdreadnought  ''Pennsylvania,'" 
which  when  equipped  will  be  the  most  powerful  battle- 
ship in  the  world,  was  launched  successfvUly  on  Mar.  16 
at  Newport  News,  Va.  The  following  are  some  of  her 
important  dimensions  :  Overall  length,  608  ft. ;  extreme 
breadth,  97  ft.  IVij  in- :  draft  on  trial,  48  ft.  10  in.; 
trial  displacement,  31,400  tons;  full  load  displacement. 


TuE  New  Tkaymoke  Hotel.  Atl 

CV'iew  takeji  Mar.  13,  1915,  showing  reinforced-concrete 

This  reconstructed  building  will  be  one  of  the  largest  .rein- 
forced-concrete  .structures  in  existence  and  will  b©  the 
highest  reinforced-concrete  building  yet  attempted.  The 
old  frame  part  of  the  hotel  to  the  rear  of  the  rein- 
forced-concrete boardwalk  tower,  which  was  built  some 
years  ago,  was  torn  down  conmiencing  July  1,  1914. 
The  new  structure  will  be  turned  over  to  guests  June  1, 
]!)I5. 

Tiie  new  Traymore  Hotel  covers  an  area  520  ft.  dee}) 
and  140  ft.  wide  on  the  wings  showing  in  the  view. 
It  will  var)'  in  height  from  the  eight  stories  of  the  old 
tower  to  a  central  section  17  stories  high.  At  tlu; 
time  the  accom7)anying  view  was  taken  14  of  tlicse 
stories  bad  l)cen  erected.  It  will  contain  634  guest  rooms. 
The  structure  has  rciiit'orccd-concrete  beams  and  girders 
carrying  tile-aml-coiK  rete  floors  and  resting  on  reinforced- 
concrete  columns,  which  in  locations  of  lieavy  loading 
or  where  space-.saving  was  an  important  consideration 
are  of  structural  steel  fi reproofed  with  concrete.  The 
exterior  i.s  of  brick  matching  in  tone  the  present  terra- 
cotta face  of  the  boardwalk  wing. 

The  nrcbitects  for  tlic  imihiiiig  ar-  Price  &  Mciiaiiahan  ; 
the  engineers,  (Jentner  &  Sha\r,  and  the  conlnictors, 
(Jramp  &  Co.,  all  of  Philadelphia,  I'enn. 


ANTIC  City,  rxnEP.  CoxsTnrcTiox 

frame   for  new  17-story  section  and  old  boardwalk  tower) 

32,567  tons;  fuel-oi'J  capacity,  694,830  gal.  {2322,  tons); 
indicated  hp.,  31,500:  .^peed  on  trial,  21  knots;  cost  when 
completed,  $13,000,000. 

The  armament  consists  of  a  main  battery  of  twelve  14- 
in.  turret  ritles  .'lo  arranged  that  all  can  be  fired  on 
either  broadside.  Six  gims  can  be  fired  dead  ahead  and 
six  dead  astern.  The  second  battery  will  consist  of  twen- 
ty-two 0.51-caliber  5-in.  rapid-fire  guns ;  four  three- 
]>ounder  saluting  guns;  two  one-pounder  guns  for 
launches ;  two  3-in.  field  pieces,  and  two  0.30-caliber 
machine  gnn.s.  There  will  also  be  four  21-in.  submerged 
torpedo  tubes  as  i)art  of  the  main  battery. 

The  V.  S.  S.  "Pennsylvania"  is  the  largest  dread- 
nought iu  tlie  world,  and  the  following  table  compares 
her  size,  speed,  armament  and  complement  with  the 
largest  warships  in  the  British,  tierman  and  Japanese 
navies: 


"QuffU 

"I'fiin-  lOllzabcth" 
Mylvania"        (British) 

Dlsplncement     .  .  .1 1.inii  tunx  27.500  tons 

Speed      1!1  knots  2,t  knots 

Main    l>attery     ..12      14-ln,  N      IK-ln. 

.'^••(•ond     battery.  22        r>-ln.  IB        6-ln. 

Coniplenieiit     ...SfiSnien  »00  men 


••Kr.satz 

Worth"  "Fuso" 

(German)  l Japanese) 

2S,000  tons  30,tiOO  tons 


2:t  knots 

S  15-ln. 
IK  6-ln. 
lono  men 


knots 
12      14-ln. 
Ifi        6-ln. 
1 100  men 


The  elTective  range  of  the    1  l-in.  guns  is  22.500  yd., 
or  nearly  13  mi.     The  charge  of  powder  for  the  1100-lb. 
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slii'll  Wfi^'lis  MW  111.  The  iiiaiM  Ix'lt  of  iiniior  is  II  in. 
tliiik  ami  IS  It.  in  di'ptli,  cxtciiiiin^'  wi«ll  l«'l<i\v  tlu'  wain- 
line.  'I'lio  ImrlH'tU's  aiv  I  I  in.  tliick,  wiiilc  tlii!  «l(i|iin),' 
))|iili>s  (if  till'  turn't.«i  ail'  IS  in.  in  tliirkiu'Hs.  Tliis  armor 
|irolt'itiiin  is  lioniiT  than  that  of  the  "Qnci-n  KlizalM'tli." 


£.in^^B]n^eers  for  tHe  Ne'w  York 
Goir&stit«]itiioic& 

.■\  nuH'tini;  of  tin-  Anu'rican  Socu'lv  of  Civil  l']ii;,'ini'crH 
\va.>i  lu'ltl  in  Ni'w  York  on  Mar.  IT  to  (lis(ii.>is  tho  relation 
of  tlu"  onginoorinjj  profession  to  tlie  proposed  new  con.-^ti- 
tution  for  tlic  state  to  lie  written  in  the  Con.stitutional 
Toiivention  starting  in  April,  I!)15.  A  eoniniittoo  eoni- 
po.seil  of  Arthur  S.  Tuttio,  Henry  W.  IIod;.'e  and  Alfred 
!>.   Flinn  prepared  a  report  containing,'  su.i:j,'estions  ^ov- 

rninji  the  eondiut  of  the  eiijjineerin^'  functions  of  the 
-late  and  the  appointment  of  olhcers  who  are  or  should  be 

I  the  enirineerinjr  profession.  A  full  account  of  the 
nu'ctinj,'  will  appear  in  next  week's  issue. 


^m^Harf^is&s^  tS^e  Fort  of  Ne^r 


A  state  constitutional  aniendmcnl  adopted  in  Louisiana 
in  Xovemher,  1!)14.  provides  for  a  lock  canal  at  New 
()rlenns,  to  connect  tlie  Mississip])i  h'iver  with  Lake 
rontcliartrain.  and  it  is  expected  that  work  on  this 
project  will  he  conunenced  in  1J)15.  The  canal  is  to  be 
publicly  owned  and  operated,  hut  the  land  along  the  banks 
is  to  be  open  to  private  ownership  and  developnient,  the 
]iurpose  being  to  develop  a  manufacturing  and  industrial 
district  with  water  and  vail  connections.  'IMiere  will  he 
slips  or  lateral  branches  at  various  plants.  The  nuinieipal 
iiiilway  which  now  extends  along  the  river  front,  and 
'innects  all  the  railway  lines  with  tlie  docks  and  wharves, 
is  to  be  extended  as  a  belt  line  around  the  city,  so  as 
to  serve  the  outlying  industrial  districts. 

The  canal  is  to  be  witliin  the  city  limits,  but  no  definite 
location  has  been  made.  The  difference  in  water  level 
iietween  the  ilississippi  Kiver  and  Lake  Poutchartrain 
varies  in  accordance  with  the  flood  conditions  of  the 
Mississippi  I?iver  and  the  variation  in  the  height  of  water 
in  the  lake.  There  is  practically  no  tide  in  Lake  Pont- 
'  liartrain  and  the  variation  in  the  water  level  of  the 
^lississippi  J^iver  between  extreme  high  water  and  extreme 
low  water  varies  in  ditl'erent  years.  An  approximate 
amount  is  20  ft.  between  these  river  levels.  Assuming 
the  ordinary-  stage  of  the  ^lississippi  Kivcr  as  10  ft.  above 
low  water,  and  l^ake  Pontchartrain  at  its  usual  elevation, 
the  river  would  be  about  0  ft.  above  the  level  of  the  lake. 
A  contract  for  the  engineering  work  on  the  project  has 
been  awarded  to  Ford,  Bacon  &  Davis,  of  Xew  York,  by 
the  Board  of  Port  Commissioners  of  Xew  Orleans. 


)effa2sol  PlsiEatl  lErectecdl  nira  2*9 


linin),'    plant    was   crcifcd    in    '-il)    days.      'I'Ih'    itii-thod    in 
the  familiar  on<"  in  nw  in  (Icrmany  and  elsewhere. 

itcn/.id  iH  the  base  of  carbolic  acid  and  of  aniline 
dycH  and,  until  the  outbreak  of  the  war,  was  furniHhod 
very  largely  by  (li-rmany.  The  [turpoHe  of  th<!  new  plant, 
whoMt!  capacity  \h  <J()()0  gal.  per  day,  \h  to  sujiply  tlu;  Kdi- 
Hon  factoricH  with  carbolic  acid.  A  Hecond  |)lant,  of  :5000 
gal.  cajtacity,  Iuih  been  erect('<l  for  this  Hume  pur|)os(! 
at  Sydney,  N.  S.  The  Kdison  factories  use  a  ton  of  the 
acid  per  day,  ami  excess  pnxhn  lion  will  \)c  sold  to  other 
manufacturers. 


Hmidluastry 


en 


A  ]ilant  for  ])roducing  benzol  from  coal  gas  produced 
in  the  manufacture  of  coke  has  been  established  by 
Tliomas  A.  Edison,  at  Johnsto\m,  Penn.  The  coke  ovens 
<if  the  Cambria  Steel  Co.  are  used.    The  absorbing  and  re- 


At  a  joint  nu'cting  of  the  American  Institute  of  Elec- 
trical Engineers  and  the  American  Electrochemical  So- 
ciety in  New  York  City,  Mar.  12,  a  pajHjr  was  presented 
on  "The  Cyanamid  Process,"  by  Frank  S.  Washburn,  Pres- 
ident of  the  American  Cyanamid  Co.  (which  is  the  only 
company  in  America  producing  artificial  nitrogen  com- 
pounds, and  who.se  plant  and  processes  were  described  in 
Enoine?;i!IXO  News,  Jan.  7,  1915). 

i\lr.  Washburn's  paper  was  a  discussion  of  the  possibil- 
ities of  an  American  nitrogen  industry  and  did  not  enter 
into  details  of  the  manufacture  of  cyanamid.  A  few  of 
the  important  points  of  his  paper  are  very  briefly  sum- 
marized below. 

Two-thirds  of  the  product  from  the  world's  nitrogen 
fixing  plants  is  cyanamid.  About  80%  of  the  artificial 
nitrogen  used  in  North  America  is  applied  to  agriculture. 
The  value  of  the  products  so  used  amounts  to  aliout  $75,- 
000,000,  compared  with  $7,000,000  in  the  other  two  im- 
portant uses  (nitric  acid  and  ammonia  for  the  industries). 
A  review  of  American  statistics  shows  that  crops  have 
increased  wliile  the  ex))orts  of  food  stuffs  have  decreased 
and  prices  have  risen.  The  time  has  been  reached  where 
it  is  necessary  to  increase  the  crop  yields  toward  the  fig- 
ures obtainable  in  Europe  and  this  necessitates  the  larger 
use  of  artificial  fertilizer.  The  unit  expenditure  for  fer- 
tilizer is  ten  times  as  great  in  Germany  as  in  America, 
and  the  unit  increase  in  value  of  products  is  much  greater 
still.  C3'anamid  is  the  only  artificial  nitrogenous  product 
which  can  be  used  directly  in  agricultural  service  and  it 
is  well  adapted  to  the  cheap  production  of  an  ammonium 
phosphate  which  is  of  even  more  service  in  agriculture. 
Agricultural  uses  will  predominate  over  industrial,  espe- 
cially as  these  can  be  well  served  by  the  nitric-acid  and 
ammonia  processes.  Phosphate  rock  is  mined  only  in 
Florida  and  Tennessee,  and  tlie  cost  of  transportation  to 
the  nitrogen  works  will  be  the  governing  factor  in  the  lo- 
cation of  the  latter.  The  plant  must  be  on  a  waterway 
near  a  cheaply  developed  water  power.  Much  of  the 
jiroduct  will  he  distributed  by  the  empty  returning  boats 
and  the  cost  of  such  transportation  of  the  finished  product 
will  largely  be  only  the  expense  of  handling.  This  tv'pe 
of  development  will  result  in  the  concentration  of  large 
nitrogen-fixation  works  much  like  the  grouping  of  Ger- 
man chemical  industries  and  the  American  meat-packing 
plants.  Out  of  an  estimated  total  of  $35,000,000  for 
an  initial  development,  some  $8,000,000  represents  elec- 
trical machinery. 
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Two  (Gasoline  Tanks  Exploded  at  the  plant  of  the  Crew- 
Levick  Oil  &  Gasoline  Co.,  Brooklyn,  N.  Y.,  on  Mar.  13.  Four 
boys  were  killed  by  falling:  walls  and  many  persons  were  cut 
by  flying  glass  from  broken   windows  in  the  vicinity. 

Another  Fire  in  the  Edison  Plant  at  West  Orange,  X.  J., 
on  Mar.  S,  caused  some  e.xcitement  but  little  damage  to  build- 
ing or  contents.  The  building  affected  was  No.  22,  a  two- 
story  frame  with  corrugated-iron  covering,  which  was  used 
for  master-record  manufacture.  This  building  stood  almost 
in  direct  line  of  the  tire  of  Dec.  9,  1914.  but  strangely  enough 
was   only   slightly   scorched    at    that   time. 

Timber  Floors  Collapsed  in  a  five-story  leather  storehouse 
at  61  South  St.,  Boston,  late  in  the  night  of  March  S,  the 
three  top  floors  giving  way  and  precipitating  their  contents 
upon  the  second  floor,  which  sustained  them.  The  building 
has  brick  walls  and  wooden  floors  which  were  not  sufficiently 
strong  to  carry  the  heavy  loads  imposed  upon  them.  The 
enormous  pile  of  leather  now  resting  on  the  second  floor  has 
forced  the  front  wall  slightly  out  ot  plumb,  but  it  is  still 
intact.  The  building  was  about  30  years  old  and  was  erected 
under  building  laws  which  allowed  the  joist  to  rest  on  the 
frame  without  any  fastening. 

.*.  Second  Cable  Burnout  on  the  New  York  City  subway 
(Interborough  Rapid  Transit  Co.  system)  occurred  near 
Broadway  and  42d  .St.  at  3  a.m..  Mar.  15.  The  effects  of  the 
accident  were  like  those  of  the  one  on  Jan.  6  at  Broadway  and 
53d  St.  (see  "Engineering  News."  Jan.  14.  1915).  The  subway 
for  some  distance  above  and  below  was  filled  with  the  smoke 
from  burning  insulation,  and  it  even  entered  nearby  hotels. 
Fortunately  few  trains  were  running  and  none  were  caught 
in  the  affected  zone.  Traffic  was  resumed  at  5  a.m.  The 
Public  Service  Commission  is  investigating  reports  that  a 
workman,  drilling  on  the  new  subway  excavation,  cut  through 
the  high-tension  feeder  ducts  and  caused  a  short-circuit  which 
started  the  trouble. 

I'rlzes  for  E».>iay«  on  Fire  I'revention  are  offered  to  high- 
school  students  by  the  National  Municipal  League.  There 
will  be  a  first  prize  of  130  and  a  second  prize  of  $20.  The 
essays  must  not  exceed  2500  words  in  length  and  must  be 
in  the  hands  of  Clinton  Rogers  Woodruff,  secretary  National 
Municipal  League,  North  American  Building,  Philadelphia, 
by  Apr.  15.  1915.  Further  particulars  may  be  obtained  from 
Mr.  Woodruff 

Base  Rate  for  Kleetricity  in  the  Borough  of  Manhattan 
and  part  of  the  Bronx,  New  York  City,  has  been  ordered  re- 
duced by  the  Public  Service  Commission  for  the  First  Dis- 
trict of  the  State  of  New  York  from  10c.  per  kw-hr.  to  8c., 
with  a  general  revision  of  the  whole  schedule  to  accord. 
The  company  is  allowed  to  charge  extra  for  lamp  renewals,  etc. 
This  order  is  the  result  of  the  cases  of  Stadtlander  and 
Ewoldt  against  the  New  York  Edison  Co.  In  1911  the  Edison 
Co.  established  a  new  and  lower  schedule  of  rates,  but  the 
only  substantial  reductions  were  for  those  consumers  paying 
more  than  $25  per  month.  The  complainants  alleged  dis- 
crimination against  small  consumers.  The  present  earnings 
of  the  New  York  Edison  Co.  were  $7,803,000  in  1913  and 
$7,150,000  in  1914.  Under  the  proposed  reduction  to  an  Sc.  base 
rate  the  earnings  would  drop  to  about  $5,800,000,  which  is 
a  return  on  nearly  $100,000,000  investment.  The  company 
clainna  a  value  of  some  $122,000,000.  It  is  reported  that  in 
the  commission  a  motion  was  made  by  M.  R.  Maltbie  for  a 
base  rate  of  6>.jC.  per  kw.-hr.  for  lighting,  with  6c.  for  power 
and  a  meter  charge  of  50c.  to  $1  per  month.  Mr.  Maltbie 
held  that  the  maximum  amount  on  which  the  company  was 
entitled  to  a  return  was  $60,000,000.  The  larger  base  rate 
prevailed  In  the  commi.ssion.  evidently  on  the  groun<ls  that 
$100,000  would  surely  cover  the  capital  actually  expended  in 
the   enterprise. 


PERSONALS 


Mr.  Charles  R.  Kudson,  of  Mexico  City,  Mex.,  has  resigned 
as  Vice-President  of  the   National   Rys.   of   Mexico. 

Mr.  Alberto  J.  Pani,  Vice-President  of  the  National  Rys. 
of  Mexico,  at  Mexico  City,  Mex..  has  been  authorized  \ty  the 
company's  Executive  Committee,  to  assume  the  duties  of 
President  In  the  atiHenco  of  Mr.  Luis  Cabrera. 

Mr.  Howard  Klllutt,  Chairman  of  the  Boiird  of  Directors 
and  President  of  the  New  York,  New  Ilaven  *  Hartford  R.R., 
of  Boston,  huB  been  elected  a  life  member  of  the  Corporation 
iif   the   Mii!<Harhu.<ietts   Institute  of  Technology. 

MnJ.-Ocn.  Oeorwe  W.  QoethnlB,  M.  Am.  Soc.  C.  E.,  Oovernor 
of  the  Panama  Canal  Zone,  In  a  speech  which  he  dellvored  at 


the  recent  banquet  of  the  Society  of  the  Chagres,  announced 
his  probable  retirement  as  Governor  within  a  year. 

Commander  H.  H.  Rousseau,  U.  S.  N.,  M.  Am.  Soc.  C.  E., 
has  been  promoted  by  Congress  to  the  rank  of  Rear-Admlral. 
This  is  a  correction  to  the  statement  made  in  a  news  note  on 
p.  459  of  our  issue  of  Mar.  4  that  he  had  been   made  Captain. 

Mr.  L.  F.  Lonnbladh,  Engineer  of  Maintenance-of-Way  of 
the  Missouri,  Kansas  &  Texas  Ry.  Co.,  has  been  made  Chief 
Engineer  with  headquarters  at  Dallas,  Tex.  Mr.  A.  A. 
Matthews  succeeds  Mr.  Lonnbladh,  with  headquarters  at 
Dallas. 

Mr.  Julian  E.  Woodwell,  M.  Am.  Inst.  E.  E..  who  will  dis- 
solve partnership  with  Mr.  Louis  B.  Marks,  M.  Am.  Inst.  E.  E., 
about  May  1,  as  announced  in  our  issue  of  Mar.  4,  will  con- 
tinue the  practice  of  electrical  and  illuminating  engineering 
as  well  as  mechanical  engineering.  His  offices  will  be  at  8 
W.   40th  St.,  New  York  City. 

Messrs.  Joseph  'U'.  EUms,  M.  Am.  Soc.  C.  E.,  and  Seabury 
G.  Pollard,  M.  Am.  Soc.  M.  E.,  of  2807  Union  Central  Bldg., 
Cincinnati,  Ohio,  have  dissolved  partnership.  Mr.  EUms  will 
continue  the  practice  of  consulting  engineering  at  the  same 
address.  Mr.  Pollard  expects  to  spend  several  months  in  the 
West    before    taking   up    any    further    engineering   work. 

Messrs.  Frank  W.  Tuttle  and  J.  J.  Pike,  Shubert  Theater 
Bldg.,  Kansas  City,  Mo.,  have  dissolved  partnership.  Mr. 
Tuttle  and  Messrs.  Albert  T.  Ayres  and  Chas.  D.  Wood- 
ward have  organized  the  Tuttle,  .\yres  &  Woodward  Engi- 
neering Co.,  901  Drear-Leslie  Bldg.,  and  Mr.  Pike,  with  Mr. 
Harry  T.  Tidd,  has  organized  the  Pike-Tidd  Engineering  Co., 
416  Scarritt  Bldg.,  Kansas  City.  Both  firms  will  engage  in 
civil   and   municipal   engineering. 

Mr.  William  Alfred  ^^'orthington,  Vice-President  and  As- 
sistant Director  of  Maintenance  and  Operation  of  the  South- 
ern Pacific  Co.,  has  been  appointed  Vice-President  and  Assist- 
ant to  Chairman,  and  will  continue  to  have  his  headquarters 
in  New  York  City.  Mr.  Worthington  was  born  at  Vallejo, 
Calif.,  in  1872,  and  received  his  education  in  the  schools  of 
Sacramento.  In  1SS7  he  entered  the  employ  of  the  Southern 
Pacific  as  stenographer  and  clerk  in  the  superintendent's  office 
in  Sacramento.    He  has  remained  with  the  company  ever  since. 

Messrs.  Isaac  Harby,  M.  .\m.  Soc.  C.  E.,  formerly  with  Bing 
&  Bing  and  E.  Brooks  &  Co.,  Ludlow  L.  Melius,  Assoc.  M.  Am. 
Soc.  C.  E.,  of  the  Spu.vten  Duyvil  Construction  Co..  and  Louis 
W.  Abrons,  Junior,  Am.  Soc.  C.  E.,  of  the  Perth  Construction 
Co..  announce  that  they  have  organized  under  the  firm  name 
of  Harby,  Abrons  &  Melius,  Inc.,  for  the  purpose  of  general 
contracting  and  building  construction.  The  officers  of  the 
new  firm  are  as  follows:  Isaac  Hajby.  President:  Ludlow  L. 
Melius,  Vice-President;  and  Louis  W.  Abrons,  Secretary  and 
Treasurer. 

Mr.  Ralph  R.  Tinkham.  Assoc.  M.  Am.  Soc.  C.  E.,  who  for 
the  past  three  years  has  been  Assistant  Superintendent  of  the 
Eleventh  Lighthouse  District,  stationed  at  Detroit.  Mich.,  has 
been  appointed  Superintendent  of  the  Sixteenth  Lighthouse 
District,  with  headquarters  at  Ketchikan,  Alaska.  The  dis- 
trict includes  all  of  the  coastal  and  navigable  waters  of 
-Maska.  Mr.  Tinkham  will  succeed  Mr.  Milo  Hoadley,  who 
will  be  transferred  to  Portland.  Ore.  Mr.  Tinkham  is  a  grad- 
uate of  the  University  of  Michigan.  He  will  start  for  Alaska 
about   Apr.    1. 

Mr.  Henry  R.  Towne,  M.  .\m.  Soc.  M.  E..  has  retired  as 
President  of  the  Yale  &  Towne  Mfg.  Co..  of  New  York  and 
Stamford.  Conn.,  after  46  years  of  service  with  the  company. 
Mr.  Towne  has  been  elected  to  a  newly  created  position  of 
Chairman  of  the  company's  board  of  directors.  Mr.  Walter 
C.  Allen,  Jun.  Am.  Soc.  M.  E.,  who  has  been  Vice-President 
and  General  Manager  for  some  years  past,  has  been  elected  to 
the  presidency  of  the  company,  and  will  also  continue  his 
duties  as  General  Manager.  Mr.  Allen  entered  the  company's 
service  23  years  ago. 

Mr.  Otto  H.  TIttmann,  M.  Am.  Soc.  C.  E.,  Superintendent 
of  the  United  States  Coast  &  Geodetic  Survey,  has  retired 
after  48  years  of  government  service.  He  is  succeeded  by  Dr. 
E.  T..ester  Jones,  Deputy  Commissioner  of  Fisheries.  Mr.  TItt- 
mann was  born  at  Belleville.  111.,  in  1850,  and  was  educated 
In  the  public  schools  of  St.  I.,ouis.  In  1S74  he  was  .Vssistant 
Astronomer  with  the  Transit  of  Venus  Expedition  to  Japan, 
and  was  later  In  charge  of  several  surveying  expeditions  on 
the  eastern  and  western  coast  of  the  United  States.  In  1890 
111-  was  sent  by  the  Government  to  Paris  to  bring  to  the 
I'nitid  States  the  .National  standard  meter  and  to  Inspect  the 
weights  and  measures  olllces  In  London,  Paris  and  Berlin.  Mr. 
Tittmann  was  appointed  to  represent  the  United  States  In  the 
demarcation  of  the  boundary  between  ,\laska  and  Canada  In 
tS99,  and  was  made  ITnlted  States  Commissioner  of  the  Alaska 
Hoiindary  In  1904  and  of  the  Northern  Boundaries,  excepting 
the  Great   Lakes,  under  the  Treaty  of  190S. 


iXlurdi  I«,  I'Jlj 


K  N  CJ  i  iN  E  li  K  1  N  ( ;     N  !•;  W  S 


550 


OBITUARY 


Hcvi'ii  yriim  iiKo,  wtirii  lii>  lii-i'iiiiii'  ltl<-ii(IMi'<l  Willi  tliii  Mii<'k<'ii- 
Kln  Mi  Miiiiii  IiiIitinIh  III  Tmoiitii  iiiiil  wiiM  iK'tlvcly  i'tiKriKccI  In 
MiilK't'liiti'MilliiK  ronNlriii'lliiii  wiii'U  for  tlic  (.'iiiiikIIiiii  NoithiTii 
Ky.      Ill'  Iriivi-M  II    widow   mill   fiiiiilly. 


Ethan  Alli«n  Doty,  fm  ni«i  I'iokUIchI  i.f  tho  Killiinn  Rloolrlc 
IllumlMiitliiK;  t'o.  of  IliouUlyn,  N.  V..  illiil  „t  IiIn  Ikuiio  In  thiit 
city.  Mar.  10.  Mr.  Doty  wan  horn  In  Nrw  York  I'lty  7S  yoiUH 
AKO. 

Morton  111. Ml.-,  (iimriil  .Mummkii  or  (li.-  I'Mm  lila  ICaBl  CoiiHt 
Ky..  «ll<>il  at  St.  AiiKiiHtln.-.  l-'hi..  Mar  I.  Mr.  Itldillo  wuM  born 
•(  I'rtorsliurK.  Vn..  in  ISS7.  lie  l..-Kiin  liU  railway  c-arrcr  »■ 
rudnian   with   tho  Norfolk  &   Wcntorn   Uy. 

Uaiio  Klili.  M.  Am.  Soc.  O.  K..  ill.il  iil  IiIm  homo  In  Somcr- 
vlllr.  MasH..  Mar.  11.  from  Iwart  (llsriiHc,  Ih-  wun  born  In 
Hrookllno,  Matix.,  In  ISfii;.  ami  wa.t  a  Kni<luati>  In  civil  i-nKl- 
MoiTlnw:  of  th»-  Musiiac-hu.McttH  ln.illt\iti<  of  Toi-hnoloKry.  Aft<T 
Krailniitlon  Mr.  Hlili  spiMit  a  niimlirr  of  years  In  c'lillfornla  In 
thr  oniploy  of  the  Southoin  I'arlllc  K.U.  In  LshN  Mr.  Illch 
tftiirfuil  t>ast  and  was  omplo.M-d  on  thr  Itoston  &  Maine  U.K. 
and  th«'  Now  York,  New  Haven  *  Hartford  U.K.  A  widow 
survives  him. 

Charles  A.  Schleron,  fovitiiler  and  President  of  the  Charles 
A.  Schlereii  Co.,  of  Itrooklyn,  N.  Y.,  died  from  pneumonia  at 
his  home  In  that  city  Mar.  10.  Mr.  Sehleren  was  born  In 
Rhenish  Trussia  in  1842,  tind  attended  the  public  schools  In 
Oerinany.  At  the  aRo  of  14  he  came  to  America  with  his 
parents  and  worked  for  several  years  as  a  ciRar  maker.  He 
then  entered  the  belting  factory  of  Philip  Pasquay,  and  upon 
Mr.  PasQuay's  dealli  a  year  or  two  later  assumed  full  charge 
of  the  establishment.  In  1S68  Mr.  Schiereii  started  his  own 
leather-beltinK  factory.  He  served  as  Mayor  of  Brooklyn 
previous  to  Its  being  merged   with   New   York   City. 

L.  A.  B.  Wade.  Commissioner  of  Water  Conservation  and 
Irrigation  under  the  New  South  Wales  Government,  died  Jan. 
12.  from  heart  failure.  Mr.  Wade  was  50  years  old  and  had 
been  in  the  srovernment  service  since  lS.Sn.  He  became  con- 
nected with  the  Irrigation  Uraiich  of  the  Department  of  Mines 
In  ISSO.  and  In  1S!<2.  when  the  irrigation  and  water  conserva* 
tlon  work  was  placed  under  the  Di'partment  of  Public  Works, 
he  was  placed  in  charge.  From  that  time  he  was  intimately 
associated  with  the  water-supply  and  sewerage  work  of  the 
whole  of  the  state.  He  designed  the  Cataract  and  Barren 
Jack  dams  and  the  diversion  works  connected  with  the  Mur- 
rumbidgee   irrigation  scheme. 

William  Arnott  Wilson  died  at  the  St.  Francis  Hospital, 
Pittsburgh,  Penn..  Mar.  5.  Mr.  Wilson  was  born  at  Plymouth, 
Penn.,  in  1867.  He  began  his  professional  life  as  a  civil  and 
mining  engineer  with  the  Lehigh  Valley  R.R.  In  1891  he  went 
to  Greensburg.  Penn.,  as  Chief  Mining  Engineer  for  the  inde- 
pendent coal  companies  in  that  city,  which  have  since  been 
merged  into  the  corporation  known  as  the  Keystone  Coal  & 
Coke  Co.  He  organized  at  various  times  the  Donahoe,  Mount 
Pleasant,  Veteran  and  Mount  Pleasant-Connellsville  Coke 
companies  and  placed  a  coking  i)lant  on  a  thousand-acre  prop- 
erty of  the  estate  of  the  late  William  Thaw,  of  Pittsburgh.  Of 
the  latter  three  companies  he  had  always  been  Manager  and 
principal  owner.      Mr.   Wilson  left  a  w-idow-. 

Sir  Charles  Augustus  Hartley,  an  engineer  of  interna- 
tional reputation,  died  at  London,  Eng.,  Feb.  21,  in  his  91st 
year.  He  devoted  most  of  his  long  career  to  liydraulic  en- 
gineering and  the  design  of  river  and  harbor  improvements, 
and  at  various  times  was  consulted  by  many  of  the  Euro- 
pean governments  on  port  improvements.  In  1875  he  was 
one  of  a  committee  appointed  by  the  President  of  the  United 
States  to  report  on  the  improvement  of  the  Mississippi  River, 
and  in  1S.S4  was  nominated  by-  the  British  Government  a 
member  of  the  International  Cominission  for  widening  the 
Suez  Canal.  He  was  also  a  member  of  the  congress  at  Paris 
to  decide  on  the  best  route  for  a  ship  canal  across  the  Isth- 
mus of  Panama.  Sir  Charles  was  the  author  of  several 
books  on  navigation.  He  was  a  member  of  the  Institution 
of   Civil    Engineers. 

.1.  C.  Rothrey.  a  prominent  railway  and  electrical  engineer 
in  the  employ  of  the  Canadian  Northern  Ry.,  is  dead.  After 
having  lieen  missing  for  a  week.  Mr.  Rothrey's  body  was 
found  Mar..  10,  partly  embedded  in  the  snow  near  his  home 
in  Weston,  Ont.  Mr.  Rothre.v  was  born  in  Glasgow,  Scotland. 
67  years  ago.  He  had  a  wide  experience  in  the  construction 
of  electric  railwa.vs.  He  was  sjiperintendent  of  the  construc- 
tion of  the  Gorge  Ry.,  between  Niagara  Falls  and  Lewiston, 
and  afterwards  became  manager  of  the  line,  and  when  the 
Niagara  Falls  Park  &  River  Ry.  merged  with  the  Interna- 
tional Ry.  of  Buffalo  he  was  made  General  Manager  of  the 
system.  He  superintended  the  construction  of  the  Interna- 
tional Bridge  across  the  Niagara  River  at  Lewiston,  and  on 
Its  completion  was  appointed  General  Manager  of  an  electric 
railway    at    East    Liverpool,    Ohio,    where    he    remained    until 


ENGnNEERHNG      SOCEETHES 


cd.mim:  .Mi;i;TiN<is 

I.AKK    .MI(III<;A.\    WATKU    (•<),MMISHI0N. 
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amkuican  chemical  society 

.Miir.  .'11 -Apr,  .1.  .Meeting  In  .New  OrleimH.  Sccy.,  Ch.-irloM 
L.     I'arHoiiH,     Box     .'ill.'.,     \V,iHlilnKton,     D.    C. 

rirvrlnitil  KiiKliirrriiiK  .Hoc-lrty  —  About  GOO  mcmberH,  plant 
owiK-rs  and  plant  employees  attended  a  lecture  on  smoke 
iibaleiiK-nl,  delivered  by  L.  P.  Hieckc>nl)ridgc  on  Mar.  9,  UM'li;r 
the  iiusplceH  of  the  .Society  anil  the  Committee  on  Smoke  Pre- 
\ention   of  the  Cleveland  Chamber  of  Commerce. 

%1111'rlrnn  Innlltiitr  of  Chemleal  Knglneerit  —  The  seventh 
Hemi-aiinual  ineetiiig  will  be  held  In  San  Francisco,  Calif.,  Aug. 
2.">-28.  An  Itinerary  Is  being  arranged  in  connection  with  the 
meeting  and  will  be  made  public  in  the  ne.ar  future.  The  .Sec- 
retary is  .1.  It.  Disen,  Cooper  Ciiion,  New  York  City. 

Anierlriili  Holler  MiiiiiifneturerM*  AMHoelntion — The  Associa- 
tion has  called  a  meeting  for  .Mar.  29  at  10  a.m..  Fort  Pitt 
Hotel,  Pittsburgh,  of  boiler  manufai^turers  and  other  inter- 
ested parties  for  considering  the  boiler  code  Just  completed  b.v 
the  committee  of  the  American  Society  of  Mechanical  Engi- 
neers. 

New  Kniclnnil  Water  VVorkn  AHHOclntlon — At  the  monthly 
meeting.  Mar.  10,  It  was  decided  to  admit  members  of  the 
American  Water  Works  Association  without  the  payment 
of  the  regular  initiation  fees.  This  is  in  exchange  for  a 
courtesy  already  in  effect  with  the  American  Association 
with  respect  to  members  of  the  New  England  Association, 
It  was  .announced  that  the  place  of  the  next  annual  conven- 
tion  had   been    changed   to   New   York   City. 

lonn  State  Draliinge  AHHOcintion — At  the  annual  meeting, 
held  at  Webster  City,  Iowa,  Feb.  2.5,  26,  a  resolution  was 
passed  recommending  that  the  drainage  laws  be  changed  to 
provide  a  board  of  commissioners  for  each  drain.ige  district, 
instead  of  having  drainage  work  under  the  county  boards  of 
supervisors.  Officers  were  elected  as  follows:  President, 
H.  M.  Sparboe,  Webster  City;  Vice-President,  J.  W.  Boyer, 
Fort  Dodge;  Secretary,  M.  F.  P.  Costello,  Ames,   Iowa. 

Vermont  So<'lety  of  KngineerH — The  third  annual  meeting 
was  held  in  Burlington,  at  the  Hotel  Vermont,  on  Mar.  11. 
The  morning  and  afternoon  sessions  were  given  over  to  busi- 
ness and  the  reports  and  discussions  of  standing  committees. 
The  project  of  deepening  the  Narrows  at  the  southerly  end 
of  Lake  Champlain  was  discussed  at  length  by  the  Secretary 
of  the  Greater  Vermont  Association.  James  Hartness  ex- 
tended a  cordial  invitation  to  the  Society  to  hold  Us  next 
meeting  in  Springfield,  Vt.  The  officers  elected  were:  Presi- 
dent, .\.  C.  Grover,  Rutland;  Vice-Presidents,  E.  M.  Mcintosh, 
Burlington,  A.  H.  Vorce,  St.  Albans:  Secretary.  G.  A.  Reed, 
Barre;  Treasurer,  A.  E.  Winslow,  Northfield;  Director  for 
three  years,  J.  W.  Votey,  Burlington.  The  membership  was 
increased  by  19  during  the  year,  making  a  total  enrollment 
of   102. 


"Safety-First"   Design   of   Crane 

A  new  design  of  electric  traveling  crane  is  being  put  out 
l)y  the  Northern  Engineering  Works,  embodying  all  the  safety 
features  required  by  best  practice,  as  a  permanent  part  of  the 
crane  proper  and  not  as  miscellaneous  attachments.  Among 
the  particular  features  are  the  guarded  footwalk,  truck-wheel 
guard,  protected  gearing,  capped  bronze  bearings,  limit 
switch,  graduated  control,  two  brakes  for  hoist,  provisions 
for   quiclt   inspection,   etc. 

Doiible-Dnini    Concrete    ^lixer 

A  batch'  concrete  mixer  with  one  drum  in  which  the  cement 
and  aggregate  are  mixed  dry  and  another  in  which  the  mixed 
materials  are  further  mixed  with  water  was  exhibited  by 
the  Olsen  Concrete  Mixer  Co.,  Elkhorn,  "V\Ms.,  at  the  recent 
cement  show  in  Chicago.  The  essential  elements  of  the 
machine  are  two  drums  fastened  rigidly  together  and  revolv- 
ing in  the  same  axis.  One  is  cylindrical,  and  of  large  diameter, 
for  n-ixin';  the  dry  materials;  the  other,  smaller  and  of  conical 
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shape,  is  the  wetting  drum.  The  dry  materials  are  first 
dumped  into  the  large  drum,  which  is  then  turned  the  required 
number  of  times,  when  the  gate  to  the  adjoining  wetting 
drum  is  opened  and  the  mixed  materials  enter  the  conical 
drum  together  with  a  jet  of  water.     The  dump   is   controlled 


Double-Drum  Contkete  M:xei; 

by  a  cover  to  the  discharge  end  of  the  wetting  drum.  In 
operation  the  dry  and  wet  mixing  go  on  simultaneously.  The 
machine  has  a  capacity  of  3  »4  cu.ft.  per  batch  and  is  mounted 
on  a  carriage  with  a  gasoline  engine. 
•  •  • 
Boom-StvinKinK  .'Vttiioliinent  for  HoiNts 
.•\  boom  swinger  has  boon  designed  by  T.  O.  Werner, 
Chief  Engineer  of  S.  Flory  Manufacturing  Co.,  Bangor,  Penn., 
which  can  be  attached  to  any  hoist  by  having  the  front 
drum  shaft  extended  so  that  a  pinion  can  be  fastened  on  it. 
The  arrangement  comprises  a  cast-iron  frame  and  three 
pairs  of  gears  between  the  hoist  drum  shaft  and  the  swing- 
ing drum  shaft.  As  shown  in  the  accompanying  illustration, 
the  gear  on  the  hoist  drum  shaft  (A)  drives  two  gears  on 
either  side  of  the  frame  but  on  one  shaft;  these  in  turn  drive 
a  gear  (D)  which  is  loose  on  its  shaft  and,  when  a  friction 
clutch  is  thrown,  drives  the  swinging-drum  gear  (E)  to 
move  the  boom  in  one  direction.  When  it  is  desired  to 
swing    in    the    reverse    direction,    the    fir.st    friction    gear    runs 


DeKKICK-BoOM    SwiNdKI!    ON'    HdISC 

Idle,  driving  a  second  friction  gear  below,  which  Instead 
drlvea  the  swlnglng-drum-shaft  gear  when  Its  clutch  la 
thrown.  The  frictlon.s  are  cone  type,  operated  by  levers 
through  right-  and  loft-hand  nuts,  connected  through  Htubs 
and  shafts  to  a  main  control  lover,  which  Is  moved  either 
forwnril    or    backward 

Hatrtr   (irntliiK    (<>r   Siib»ii)a.   \iiuIIn.   Ktc. 

A  now  type  of  steel  grating  has  been  deBlgned  by  the 
Irving  Iron  Works  Co.,  I-ong  Island  City,  N.  Y.,  for  subway 
(iliotilngM,    sidewalk     vaults,    galli-ry     and     powor-houso     MiKirs. 


stair  treads,  etc.  The  gratings  are  formed  by  joining  to- 
gether, with  flat-head  rivets  at  the  points  of  contact,  a  series 
of  straight  and  crimped  bars.  The  latter  are  of  less  depth 
and  thickness  than  the  former,  but  the  top  surfaces  of  all 
bars  are  flush.  Various  styles  are  made,  two  of  which  are 
shown.  The  "style  E"  is  that  which  has  been  used  for  sub- 
way openings  and  the  "style  D"  for  general  building  con- 
struction. 


>-/|< 

—  ^''^^N^/^^^N^/'^S^/^ 

-  ^N^/'  \^/^\_/^\ 

^,/'\_-/^''\^->''^\^-/ 

-''^^•^-y'^'^s_^'^>._/^V 

^-  7y/^^£./^^\^^,^^\,^ 

IiivixG  Safety  Gkatixg 


This  grating  is  designed  to  replace  the  old-style  grating 
made  from  straiglit  bars  with  bolts  and  gas-pipe  spacers. 
.Vny  sort  of  a  wheel  can  roll  over  it  and  tools  are  not  easily 
ilropiied  through  it;  it  is  easily  walked  over  as  persons'  toes 
and  lieels  do  not  catch  and  there  is  not  the  slipping  seen 
on  straight-bar  gratings.  The  company  has  contracted  to 
supply  over  160,000  sq.ft.  of  this  grating  for  the  New 
York  subways;  it  is  also  being  used  on  the  Boston  subway. 
It  can  be  designed  for  any  span  and  any  load,  but  the  makers 
carry  stock  sizes  of  "style  D"  running  from  2x3  to  4x12  ft. 
*  *  * 
Steel    Tie    for    Mine    and    Contractor's    Railroads 

A  novel  steel  cross-tie  for  mine,  factory,  plantation  and 
contractor's  railroads  has  been  developed  by  the  Cambria 
Steel  Co.,  Johnstown,  Penn.  This  tie,  the  heaviest  size  of 
which  is  shown  here,  is  a  rolled  section  designed  to  secure 
strength  with  lightness.  The  rails  are  held  tight  at  proper 
gage  by  permanently  riveted  button  clips  which  can  be 
turned   with    a   wrench.      This   tie    is   made    in    three    different 
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Cambria  Steel  R.\il-Buttox  Tie 


sections  and  weights  for  12-  to  CO-lb.  rails  in  all  gages  from 
30  to  .'J4  in.  Tie  sections  run  in  weight  from  1.12  to  4  lb. 
per   ft. 

(Iirap    fonstriiotloii    .Senrolillgltl 

.\  special  wrecking  or  construction  lamp  is  being  furnished 
by  the  Moon  Manufacturing  Co.,  lOS  N.  Jefferson  St.,  Chicago, 
as  a  substitute  for  more  expensive  searchlights.  There  is  a 
2r)0-watt  concentrated-filament  electric  lamp  so  mounted  in 
an  IS-in.  reflector  that  it  can  be  adjuste'd  to  spread  the  light 
through  an  angle  of  90°  or  to  give  a  straight  beam.  For 
Isolated  steam  shovels,  dredges,  etc.,  small  turbine-driven 
geneiating    sots   are    available. 

.Small    <'onc«>n(rated-Kilainent    TunuMten    L.ani|>H 

The  concentrated-filament  tungsten  lamps  In  large  sizes 
have  proved  so  popular  that  the  Edison  Lamp  Works  of  the 
(ionoral  Electric  Co.,  Harrison.  N.  J.,  has  developed  tungsten 
lamps  of  similar  appearance  In  the  2r.-,  40-  and  fiO-watt  sizes. 
This  constiuction  gives  greater  vertical  distribution  of  light 
than  the  regular  tungsten  lamps  of  correspondltig  wattages. 
The  now  lamps  will,  therefore,  be  employed  whore  natural 
.listrlbullon  of  light  downward  Is  roquirod.  Thoy  can  bo  used 
In  existing  sockets  and  Hxtures.  These  lamps  will  bo  made 
In  the  same  sized  bulbs  us  the  corresponding  regular  lamps, 
will  have  the  same  spherical  rating  In  watts  per  candlepower 
and   will  have  a   latod  avorngo  llfo  of  fiOO  hr. 
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isA  Hew  Mexico 

\\\  S.  M.  Johnson* 

III  a  lu'iuitiriil  iinniiilaiii  \allov,  "i  I  iiiili's  wrst  of  Itoswdl, 
\.\v  Mi'xifo,  lluMV  exists  a  ivniarkaliK'  survival  of  llu-  pir- 
I    .luiiiliiaii  ]K'rioti  of  Aiiu'ricaii  liistory.     It  is  a  natural 

k-wall  I  ft.  liij;li  in 
lilaios,  wliicli  starts  at 
a  s  ]>  r  i  n  jr  and  runs 
along  a  line  of  unid- 
nal  (U'sivnl  a  distaiur 
of  tlirco-qiiarters  of  a 
mile.  Tiu'rc  is  a  groove 
trou<;li  in  liie  top  of 

.  wall,  in  which  the 
water  of  the  s])ring 
was  I'onduited  to  irri- 

ic  a  mesa.    There  is 
dence  of  a  |ireliistor- 

inwn  at  tlie  terminus 
the  wall,  and   it  is 

-sihle    that    the    old 

dl  was  used  to  eon- 

V  to  this  town  its 
.  ,iter  supply. 

The  wall  is  of  lime- 
-'■mo,     not     stratified. 

;t  .sedimentary.  The 
Miuetural  evidence  is 
r. luviming  that  the  en- 

:e  wall  was  huilt  up 

-  a  deposit  from  the 
'..iwing  water.  Origin- 
ally it  was  a  channel 
ill  the  eartli — how 
many  centuries  ago  no 
•  knows.  As  the  wa- 

I  ran  in  the  canal, 
the  lime  which  was 
precipitated    from    the 

;ter    formed    a    con- 

tte  coating  on  the 
-ides.  Thus  day  by  day, 
week  by  week,  month 
l)y  month,  century  by 

ntury.  while  Crusad- 

-    hurled    themselves 

_;iinst    the    Crescent, 

liile  Columbus  sailed, 
uliile  Milton  wrote  and  Wldtefield  preached  and  Washing- 
ton led  the  jiatriots,  the  old  wall  grew.  ITow  long  did  it 
Like  for  nature  to  build  the  wall?  Allowing  a  deposit  of 
1  in.  in  20  years,  it  would  be  over  1000  years  in  forming. 


A    PuKlllslOltlC    li;i!l(iAI  KJN 

New 


|~^* 


Roswell.    New    Mexico. 


I''iniii  till'  iiniiii  walls  si'veial  laterals  divergi;,  whili' 
another  inaiii  wall  bads  from  the  >priiig  in  aiiotlirr  di- 
rettiiiii. 

It  seems  strange  that  this  remarkabUr  evideiH-i'  of  ir- 
ligation  work  by  jirehistoric  peo|)les  should  remain  until 
now  unknown.  Uaiichmen  have  resided  in  lln'  valley 
since   18?.").     Not  long  after  the  .Mexican   War,  the  (Jov- 

ernment  established  a 
military  post.  Fort 
Stanton,  not  25  miles 
from  the  old  wall.  Yet 
the  first  tidings  of  dis- 
covery were  carried  by 
the  writer  to  the  Bur- 
can  of  American  Eth- 
nology at  the  Smith- 
sonian Institution  on 
Jan.  :l,  1915.  This 
rcmarkal)]c  monument 
is  near  the  town  of 
liiiidoso,  in  Lincoln 
County,  N.  M.,  in 
plain  sight  of  tourists 
who  use  the  Southern 
National  Highway  be- 
tween lioswell  and  El 
Taso. 

There  are  several 
tiieories  as  to  how  the 
lime  deposit  was 
formed  by  the  flowing 
.spring  water.  It  is  well 
known  that  water  con- 
taining carbonic  acid 
gas  in  solution  dis- 
solves calcium  carbon- 
ate. The  spring  water 
may  liave  been  so  heav- 
ily cliarged  with  gas 
and  dissolved  lime- 
stone that  part  of  the 
gas  escaped  as  the  wa- 
ter flowed  along  and 
])recipitated  the  lime- 
stone. If  the  water  is- 
sued very  'cold  from 
the  spring,  it  would  be 
heated  as  it  flowed 
along  under  the  in- 
tense sun  of  New  ilex- 
ico,  and  its  gas  content  would  be  driven  off.  Or  the 
water  may  have  carried  the  dissolved  lime  as  an  oxide 
and  deposited  it  as  a  carbonate  as  the  water  in  flowing 
along  the  chainiel  absorbed  carbonic  acid  gas  from  the 
air  and  precipitated  the  lime. 


Ditch  in  Lincoln  County, 
Mexico 
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The  new  double-tnuk  low-grade  cutoff  line  of  tlie 
Xorthern  Pacific  Hv.  between  Taconia  and  Tenino,  Wash., 
-14.;]  miles,  completes  the  reconstruction  and  double-track- 
ing between  Seattle,  Wash.,  and  Portland,  Ore.  It  also 
gives  a  direct  train  movement  through  the  station  at 
Taconia,  while  the  old  line  required  a  reverse  movement 
of  trains.  The  old  line  is  single  track,  with  1%  grades  in 
both  directions  and  with  2.2  mi.  of  2.2%  grade  ascend- 


stations 

Fig.  1.     Plax  and  Profile  of  Old  and  Xf,\v  Lixes  between 

Ta(oma  and  Texixo,  Wash.;  Northerx  Pacific  Ry. 

ing  southward  out  of  Taconia.  The  tonnage  rating  south- 
bound is  2000  tons,  and  three  pusher  engines  were  re- 
quired to  help  the  full-tonnage  trains  on  the  heavy  grade 
at  South  Taconia. 

The  plan  and  profile  of  the  old  and  new  lines  between 
Tacoma  and  Tenino  are  shown  in  Fig.  1,  and  the  marked 
advantage  of  the  latter  is  clearly  evident  from  a  com- 
parison of  the  two  profiles.  The  principal  comparative 
features  of  the  old  and  new  lines  are  given  in  the  accom- 
panying table. 


New  Line 

44.30 

0.3';; 


Old  Une 
41.:!6 

2.20'; 
10° 

!<24'' 
1241    ft. 


Distance,  miles 

Max.    errade    

Max.  curve 3" 

Total  curvature   1347° 

Total  rise  and   fall    421   ft 

Si; A  Wall  and  Emuankmknt 

W'licic  the  line  runs  along  the  sliorc  oi'  I'uget  Sound  It 
was  necessary  to  build  a  tenipoiai-y  sea  wall  for  about  1"^ 
miles,  owing  to  the  tiilal  range  of  21  ft.  Pile  and  timber 
construction  was  used,  as  shown  in  Fig.  2,  and  later  rifi' 
rap  rock  was  placf'd  in  front  of  ti.is  wall  in  order  to  give 
a  permanent  protection  lor  the  embankment,  as  shown  in 
F'igs.  2  and  '^.  This  was  neces.sary,  as  the  teredo  is  very 
active  along  this  portion  of  the  Sound  iiiid  iiiiticiitcd  tim- 
ber is  very  (piickly  destroyed. 

The  ado|)tioii  of  this  tyjie  of  sea-wall  design  was  deter- 
mined by  several  considerations.  The  tnpogi'aphical  con- 
ditions were  such  that  a  substantial  trestle  would  have 
to  be  conslriicted.  and  the  riuindation  coiiditinns  were 
such  that  a  gravity  or  reinl'iMN  iMl-comrete  wall  would  be 
iii.Meciirp  without  exce.xsive  depth  of  foundation.  Matcri.d 
for   a    coiicri'te    wall    windd    lin\c    In   lie    i|uai'rii'd    in    the 


mountains  and  shipped  by  rail  to  the  Sound,  thence  by 
boat  to  the  work,  while  material  for  the  riprap  was  avail- 
able by  barge  haul.  The  location  of  the  wall  and  the 
amount  of  riprap  were  determined  by  the  character  of  the 
foundations,  which  are  subject  to  scour  during  heavy 
!-tornis. 

Finally,  the  type  adopted  was  very  much  the  cheaper 
on  account  of  the  low  price  for  riprap,  and  it  is  considered 
that  it  really  furnishes  a  better  protection  against  storms 
than  a  vertical  concrete  wall.  The  riprap  consisted  of 
stone  of  derrick  size,  with  smaller  stone  to  fill  the  voids. 
It  was  brought  on  barges  and  un- 
loaded by  derricks  traveling  along  the 
timber  sea  wall. 

The  wall  as  originally  designed  was 
for  slag  or  heavy  material  weighing 
I!'")  lb.  per  cu.ft.  The  material  actu- 
ally purchased  weighed  only  13.5  lb. 
|)er  ft.  and  the  section  of  the  wall  had 
to  be  changed  considerably.  It  was 
constructed  with  a  slope  of  1  on  1V4, 
and  with  varying  thickness,  being 
made  sufficient  to  act  as  a  retaining 
wall  when  the  timber  failed  due  to  the 
action  of  the  teredo. 

ThK    PoIXT    DliFIAXCE    TLXXhX 

There  are  two  tunnels  on  the  line, 
;500  ft.  and  4403  ft.  long,  both  double 
track  and  lined  with  concrete.  The 
larger  tunnel  is  that  at  Point  Defiance,  j 
and  here  some  trouble  was  encoun- 
tered. It  was  driven  through  cora- 
])act  sand,  carrying  very  little  water,  with  thin  layers 
(or  lobes)  of  clay  in  pockets,  and  gravel  streaks.  It  was 
necessary  to  timber  the  tunnel  as  the  excavation  pro- 
gressed. The  timbers  were  12x12  in.,  the  sets  being 
jihu'cd  generally  2  ft.  c.  to  c,  with  4-in.  lagging.  The 
timbering  was  followed  by  the  concrete  lining,  with  in- 
vert, the  latter  being  built  in  15-ft.  sections  alternating 
with  5-ft.  openings.  The  concrete  was  a  1:2:4  mixture. 
Before  the  concrete  was  all  in  place  a  cave-in  occurred 
about  1000  ft.  from  the  east  end  and  delayed  the  work 
lonsiderably.  An  exceptionally  heavy  lining  of  rein- 
forced  concrete   was   })laced  subsequently   at   this  point. 


Fkl  2.     Ti.Miii^u  Ska-Wall  with  Eaktii  Fill  and  Jlw- 
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I'll..    ■'..      i;\i  i.WK  Ml  s  I     Willi    'I'lMui;!;    Sk\-\\u.i,    \mi 
li'iri;  \i'   rittrriKTKtN 

Thi'  scflioii  <if  tlic  liiiiiiij  wns  Miiicil  iit  ililTcrcnt  points 
on  lutoiiiit  of  (lie  varidiis  classes  of  iiialcrial  ciicoimlori'd. 

'Pile  onlinarv  scclioiis  of  (lie  liinncl  and  linin;^  arc 
shown  at  (.1)  and  (//)  in  Kijj.  I,  (lie  licavicr  section 
shown  l)oinjj:  used  both  with  and  without  roinforremcni. 
At  the  east  portal  ((')  a  still  heavier  rcinforecd  section 
was  emploved.  the  sidewalls  heinj;  Hyo  ft.  thick  at  the 
prinjrinjj  and  (i  ft.  at  the  ba.^e.     For  ahout  101  ft.  at  the 

p.  the  reinforced  section  was  as  shown  at  {P),  Fig.  4, 
rxiept  that  at  its  ends  the  roof  thickness  was  reduced 
to  30  in.  instead  of  I".'  in.  Tiie  irreater  thickness  of  roof 
through  the  slide  was  given  on  the  inside  of  the  tunnel. 

The  method  of  driving  through  the  slide  is  shown  at 
tlio  right  in  Fig.  4.  The  two  drifts  were  carried  through 
first  and  thoroughly  timbered.  Then  the  lagging  was 
cut  and  short  side  drifts  were  excavated  to  the  outer  line 
of  the  enlarged  lining,  these  side  drifts  being  kept  far 
enough  apart  to  insure  stability  of  the  material  between 
them.  As  soon  as  each  widened  drift  was  com|)leted  it 
;w  filled  with  concrete  to  the  level  of  the  wall  plate.  111" 


uT  Taxima,  died  before  the  tunnel  waK  finiHhcd  and  tin 
Work  wiiH  compleled  under  the  direct  ion  of  MrH.  Bennett. 

KlIIIMIKH 

riicic  lire  three;  f<leel  bridges  (all  double  track),  with 
i^irder  and  deck  triiKs  M|iaiiH,  while  the  one  at  Steihicoom 
(,'reek  luiH  a  !Ki-ft.  vertical-iift  span  of  the  StrauHs  tyi)c. 
'i'lie  bridges  have  concrete  piers  with  pile  foundation.  The 
wooden  trestles  aggregate  over  li.'iOO  ft.  Some  of  lln' 
<  iilverts  are  of  rcinforced-coiirrete  pipe,  24  and  3G-in. 
diameter,  in  H-ft.  lengths.  This  pipe  was  made  by  tb<' 
railway  com|»any  at  its  plant  at  Auburn,  Wash.  There 
are  also  concrete  ai'cli  ciilNcrls  of  d  to  20  ft.  span. 

Tit  \<  K 

Tbc  line  is  double-track,  laid  with  !)n-lb.  :5:5-ft.  rails  of 
opcnhearth  steel,  with  I!)  lies  ]n:r  rail  length,  and  tie 
plates  on  all  ties.  Two  rail  anchors  per  rail  are  used  on 
ascending  grades  and  four  on  descending  grades.  The 
turnouts  have  No.  11  spring-rail  frogs.  The  passing 
tracks  aix'  3G0O  ft.  long,  laid  with  H.j-lb.  rails.  All  tracks 
are  ballasted  with  gravel  obtained  from  cuts  along  the 
line. 

For  this  and  the  succeeding  inforiMiilioii  W(!  arc  indebted 
to  W.  L.  Darling,  Chief  Engineer  of  the  Xorthern  Pacific 
l{y.,  and  J.  C.  Breedlove,  Assistant  Engineer,  in  charge 
of  the  work. 

Slides  ix  Cuts 

The  Day  Island  cut  (at  IO14  miles  from  Taconia)  gave 
unexpected  trouble  as  there  were  no  surface  indications 
to  cause  suspicion  and  in  the  smaller  cuts  adjacent  to  the 
Tacoma  end  very  hard  cemented  material  had  been  found. 
The  cTit  was  in  ground  sloping  grailually  back  from  tli(! 
Sound,   and    was  about    700    ft.    long,   with  a  maximum 


Fig.  4.     Sectiox.s  of  tmf.  Point  Defiaxpe  Tuxxel;  NoRTiiEnx  Pacific  Ry. 


(A,  Ught  lininjr;  B,  heavier  lining,  with  and  without  reinforcement;   C,   reinforced   lini 
tiirough   slide;    E,   timbering   of  normal   section;    F,   timbering  for   heavy 


reinforced   lining  at  east   end,   near  slide;   D,   lining 


lining    through    slide) 


remaining  posts  of  the  original  timbering  of  the  normal 
tunnel  section  being  left  embedded  in  the  concrete.  After 
*'io  concrete  in  each  side  drift  had  .set,  additional  sections 

these  drifts  were  excavated  and  concreted.  In  this 
iKiicreting,  an  ample  supply  of  dowels  and  short  rods  was 
used  to  insure  tlie  binding  together  of  the  several  short 
sections  into  one  monolithic  mass. 

The  tunnel  driving  was  started  on  the  ordinary  to))- 
heading  method,  with  poling  hoards.  On  account  of  the 
favorable  conditions  steel  roof  shields  were  installed,  semi- 
circular in  form  and  traveling  on  the  wall  plates.  Each 
shield  was  forced  ahead  by  twelve  80-ton  jacks.  The  work 
was  commenced  in  April.  1012.  and  excavation  was  com- 
pleted June  21,  1913.     The  highest  monthly  record  was 

I  ft,  for  May,  1913.    The  contractor,  Nelson  Bennett, 


depth  of  .50  ft.  on  the  center  lino.  It  was  estimated  at 
99,000  cu.yd.,  but  from  Aug.  5,  1913.  to  Sept.  18,  1914, 
about  294,000  yd.  was  removed  by  steam  shovel.  The 
cut  broke  back  to  a  maximum  distan(  ^  of  360  ft.  from 
the  track,  at  which  point  a  depth  of  about  130  ft.  was 
reached.  It  would  liave  been  necessarv  to  remove  a  larger 
yardage  had  not  a  pile  bulkhead  been  built  for  a  distance 
of  G30  ft.  The  penetration  of  the  piles  averaged  about 
17  ft.  The  material  in  the  cut  was  loam,  with  some  blue 
clay  which  carried  a  considerable  amount  of  water. 

The  Tenino  cut  (at  Mile  43)  was  estimated  at  131,000 
yd.,  but  there  was  removed  before  its  completion  866,000 
yd.  On  the  north  side  of  the  cut  there  was  a  slide  for  a 
length  of  8.50  ft.,  extending  back  a  distance  of  680  ft 
from  the  track.     Early  in  1914  a  smaller  slide  appeared 
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Fio.  5.     Bl'iluim;  a  Fu.i.  vcuoss  I'attekson  Lakk 

Upper  View — The  last  of  the  temporary  trestle,  with  piles 
lifted  and  overturned  by  the  upheaval  of  the  lake  hottom, 
which   is  shown   to  have  risen  above  the  water. 

Second  View — Wreckage  of  temporary  trestle,  and  lake 
bottom  heaved  above  the  water.  In  the  center,  beyond  the 
wreckage,  is  the  new  dumping  trestle  on  pontoons,  with 
trussed   stringer   span    to   end   of   fill. 

Third  View — Dumping  tiestle  on  timber  float  or  raft,  witli 
apron  for  delivering  material  clear  of  float.  At  the  left  is 
the   end   of   tlie   wrecked   pile   trestle. 

Bottom  View — I>umping  trestle  on  pontoons,  with  60-ft. 
trussed  stringer  si)an  to  end  of  f^ll.  The  inclined  aprons  at 
sides   of   trestle   are    not    yet    built. 


'111  tlif  .<()Utli  side.  This  measun-d  GOO  ft.  along  the  track- 
ami  twtended  back  270  ft.  The  greatest  difficulty  was 
uitli  the  lirst  slide  in  this  cut,  where  the  material  was  a 
partiaJly  formed  .-sandstone;  this  material  broke  up  as  the 
■-lidi'  moved  toward  the  track  until  it  had  lost  all  indica- 
'.iiins  that  it  had  ever  been  rock.  This  cut  carried  a  verv 
small  amount  of  water.  As  nearly  as  could  l)e  determined 
ilic  slide  was  moving  on  the  harder  rock  beneath  it.  .\ 
>uiali   portion  of  this  rock  was  encountered  at  grade. 

In  this  cut  it  was  impossible  to  drive  piles  to  form 
liiilkheads  to  hold  the  material  l)ack.  The  maximum 
iK'pth  on  the  center  line  was  about  .lO  ft.  This  cut  was 
((immenced  'Sluv.  2\\  1!I12,  and  completed  Sept.  S,  1!)14. 
Iiut  no  steain-shovcl  work  was  done  lictween  Nov.  is. 
l!M:i.  and  Apr.   l!i,  VJH. 

CoxsTiacTixci  Eii.i,  WITH  FLO.vriNG  Dump 

Special  dithculties  were  encountered  in  building  the 
lill  across  Patterson  Lake,  near  mile-post  32.  The  width 
of  the  lake,  measured  along  the  center  line,  was  1350  ft., 
;;nd  it  was  originally  intended  by  the  contractors  to  make 
I  he  till  across  it  by  dumping  from  a  trestle,  using  three- 
|)ile  bents  with  piles  appro.ximately  80  ft.  long.  Xear  the 
tenter  of  the  lake  they  drove  four  test  piles,  115  ft.  long. 
As  the  center  of  the  lake  was  reached,  it  was  necessary  to 
cap  the  piles  above  the  water  and  place  frame  bents  on 
tliem  in  order  to  get  the  necessary  elevation  for  dump- 
ing. For  this  construction  four-pih'  bents  and  four-post 
bt'iits  were  used. 

The  soft  mud  of  the  lake  bottom  heaved  as  the  fill  was 
deposited,  throwing  the  fill  out  of  line  and  lifting  the 
piles  bodily  so  that  the  tre.stle  collap.-^ed.  For  consider- 
able areas  the  mud  rose  al;ove  the  surface  of  the  water. 
It  was  soon  evident  that  the  trestle  could  not  be  kept  in 
condition  to  carry  the  etiuijiinent,  which  consisted  of  12- 
yd.  standard-gage  air-dump  cars.  When  the  contractors 
abandoned  the  idi^a  of  keeping  the  temjmrary  trestle  in 
place,  they  tried  the  use  of  log  floats  or  rafts  to  support 
a  duii;[)ing  trestle.  Some  stages  of  the  work  on  this  fill 
are  siiown  in  Fig.  5. 

Tliis  ])roved  successful,  but  later  on  the  log  floats  were 
replai-ed  bv  pontoons  carrying  a  trestle  of  frameil  bents. 
as  shown  in  Fig.  (>,  sloping  aprons  extending  from  the 
trestle  to  the  sides  of  the  pontoon  to  deliver  the  material 
ill  place.  This  floating  trestle  was  kept  ahead  of  the  end 
of  the  fill,  being  connected  to  it  l)y  a  fiO-ft.  spiin  of  trussed 
limber  stringers,  as  shown. 

Owr  steam  shovel,  with  the  standard-gage  equipment 
noted,  started  filling  at  the  east  end  on  Feb.  25,  1913. 
This  was  rejilaced  on  .lune  11  by  another  shovel  with 
l-vd.    narrow-gage   dump   ears,   the   first    machine   being 
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inoxnl  III  IIk'  \v<'>I  iikI.  Tlif  iiiatcriiil  \\i\k  mainly  ^ravol 
ami  saiiil.  ami  *(ll,(M)(l  y<l.  wan  r(><|tiii'cil  for  a  Min),'li'- 
traik  lill.  'I'liis  wiss  afliMwanls  widi-iiril  fur  ddiibli'  trark 
hv  lianliii.L'  iinitt'iial  riinii  tlir  'ri'iiiiio  nlitlc  (alii-adv  <\t'- 
Miilu'th.  lv'.(Ml(»  yil.  Iiciiif,'  ii'(|iiirc(l  fur  tluH  ailditioiiiil 
widlii.  'I'lir  diiidilc-liatk  lill  was  riiiii|)lcl('<l  .hiiic  'i'u 
l!i|l. 

Tilt"  iiiitliiiii  cij'  the  lake  w.is  lii'aM'il  aliiiM-  Hie  siiifarc  (if 
lill'  Main  III  sonic  |)lar('s.  Init  this  nplicaval  is  si'ltliii^' 
-ladiiallv  and  it  is  cxiirctcd  lliat  in  tiiiif  it  will  diHaitpimr 
JM'liiu  till-  waU'i'. 

eraftor  Recommmnieiniclled  for 
AlbeMayp  N.  Y. 

A  lii,i:li-tfiii|>i'ratiirc  •jailiaijr  aii<l  iiililiisli  iiicinciatoi'. 
with  the  use  id'  steam  to  |iiini|i  scwaj^c  and  the  use  of 
c  linker  lor  concrete  lor  |iaveinent  fonndalions,  has  heen 
rccoiuineiidcd  in  a  report  nunle  to  the  Moard  (d"  C'oii- 
tract  and  Supply  of  Alhaiiy.  \.  Y.,  hy  llerini:  &  (Jro;,'()ry. 
I'  New  York  City.  Ashes  sullicient  to  aid  in  conihiistion 
iiid  to  |irodiice  a  iisahle  clinker  would  he  taken  to  tiic 
iicinerator  from  near-hy  points,  and  the  remainder  of  the 
i-lies  would  he  used  for  lillinj^  low  lands  in  various  ])arts 
of  the  city. 

The   population   of    Alliany    increased    Iroiii    !)0.T58   in 

ISSO  to  only   lOO.^.Vi  in    l!)i().     A  police  census  in   1911 

placed  the  population  at  aliont  lOD.OOO.  The  report  under 

iiisideration  assumes  a   population  of   T-iO.OOO  in   1!)20- 

.'.">.  and  all  calculations  are  based  on  that  (iguro. 

At  present  all  classes  of  refuse  in  Alhany  are  collected 
privately,  excejtt  that  in  the  section  between  Pearl  .St. 
and  the  Hudson  Iiiver.  comprising  17  to  20%  of  the  pop- 
ulation, jiarhage  is  collected  hy  contract.  In  the  reniain- 
iug  part  of  the  city,  faiincrs  collect  garbage  free  and  feed 
it  to  hogs  and  cliii  kens.  Some  residence  streets  are  served 
by  15  ditferent  collectors  and  sonu>  are  practically  without 
-ervice.  All  sorts  of  wagons  are  used.  Householders  pay 
'a.shnieir'  10c.  per  bhl.  for  removing  a,shes  and  rubbish. 
The.se  wastes  are  disposed  of  on  dumps  eared  for  by  the 
city  at  a  cost  of  .$(i800  a  year.  It  is  estimated  that  house- 
holders pay  an  average  of  $1  per  capita  for  ashes  and 
rubbish  collection,  which  would  make  $120,000  for  a 
population  of  120,000.  The  garbage-collection  contractor 
is  now  paid  •*24:55  a  year,  against  $4!(.'54  for  the  previou.; 
year.  The  estimated  present  cost  of  wastes  collection  and 
disposal  is  therefore  $12!).2.'5o,  or  $1.07  per  capita,  for 
an  unsatisfactory  service. 

The  average  daily  wastes  for  120.000  population  are 
assumed  as  ."59  tons  of  garbage,  with  r)09f  excess,  or  58 
tons,  in  summer;  rubbish.  19  tons,  with  20%  excess,  or  22 
tons,  in  suniiner;  thus  making  58  tons  average  and  80  ton? 
summer  total.  On  a  basis  of  1  i)art  of  ashes  to  :5  parts  of 
"mhiiied  garbage  and  rubbish,  an  incinerator  ca])acity 
I  10()  tons  a  day  is  required,  and  the  estinuites  are  based 
'11  this  figure.  The  yearly  quantity  to  he  burned  is  ;52.900 
ton.s,  of  which  12.000  is  garbage.  OOOO  tons  is  rubbish 
and  1  1.900  tons  is  ashes.  A.ssuming  that  20%  of  the 
total  is  reipiired  to  provide  steam  for  works  purposes,  that 
1  lb.  of  this  mi.xed  refuse  will  evaporate  1  lb.  of  water, 
that  1  lb.  of  coal  will  evaporate  7  lb.  of  water,  that  the 
daily  sewage  pumpage  will  average  :50.000.000  gal.  lifted 
;{8  ft.  with  a  pump  duty  of  50,000,000  ft.-Ib.,  then  the 
>team  from  the  refuse  would  save  3750  tons  of  coal,  which 


at  $2.20  pi'r  Ion  would  mean  a  siniiig  of  $K250  per  year 
in  coal  required  at  the  Hewage-|nimping  station. 

The  nsahle  clinker  is  estimated  at  "  100  tons,  or  r2,.'{00 
cii.yd.,   worth    *5r'.   per  yard    foi-  (diicrele,  or  a   total   of 

The  capital  outlay  for  wa.■•le^  disposal  is  estiinalcd  as 
$2.15,070,  <d"  which  $.'(5,120  is  for  colhiclion  equipment 
and  $199.)!50  for  <lispr)sal  e(piipmeiii.  The  estimated  net 
annual  charges  total  $1  12,290.  of  which  $122,100  is  for 
ctdleclion  and  $19,890  for  disposal.  Kr)r  00,000  tons  a 
year  this  averages  $2.l<>  a  ton.  of  which  $l.H(i  is  for  col- 
lection and  :iOc.  is  for  ilisposal.  On  a  po|iulation  basis, 
the  average  cost  is  $1.19  per  capita,  of  wiijch  $1.02  is  f  )r 
collection  and   lic  for  disposal."' 

If  the  extra  boiler  c(pii|)niciit  for  the  sewage  |)umpH 
wi-re  placed  in  the  incinerator  building,  and  the  inciner- 
ator furnaces  wcri'  ecpiipped  with  auxiliary  coal  grates,  as 
has  been  done  in  some  British  plants,  .$;)5,070  could  be 
saved  on  <  un-i  nirtion  <-o>t,  and  labor  savings  clTected 
whiili  would  reduce  the  annual  charges  by  .$I3.:{30,  or 
I  li .  |H'r  capita. 

licsides  the  project  just  outlined,  estimates  were  made 
for  se|)aiate  collections  of  garliage,  rubbish  and  a.she.s, 
and  for  di-posal  of  garbage  by  reduction,  rubbish  bv  in- 
cineration, and  aslics  for  lilliiig.  .Mtlioimli  tlii-  plan 
w(Mild  recpiirc  $I(),()50  less  caj)ital  outlay  than  the  otliir 
one.  it  would  cost.  $21,8;50  more  in  annual  charges.  The 
total  capital  outlay  for  this  scheme  would  be  $218,110,  of 
which  $H.I20  would  be  for  collection  and  $17fi,990  for 
disjiosal.  The  total  annual  diarg'e  would  be  $167,120,  of 
whiMi  $148,650  would  be  lor  collection  and  $18,470  for 
disposal.  This  ])lan  would  cost  $1.;W  per  capita  and  $2.53 
per  ton.  It  may  be  added  that  it  assumes  3%  grease  re- 
covery, worth  3I/2C.  per  lb.,  and  11%  of  tankage,  worth 
$7  a  ton. 

Finally,  it  may  be  noted  that  Hering  &  Gregory  make 
acknowledgments  of  cooperation  by  Wallace  Green- 
alch.  Commissioner  of  Public  Works,  Frank  R.  Lanagan, 
Gity  Engineer,  and  G.  Henry  DeEouville,  City  Garbage 
Inspector. 

Si 

UeorKanlzation  of  the  Working  Force  of  the  U.  S.  Patent 
Office  was  provided  for  liy  a  bill  approvetl  by  Commissioner 
Ewing  of  the  Patent  Office,  whose  enactment  was  announced 
as  one  of  the'achievements  of  the  Congress  just  closed  in  a 
statement  sent  out  by  the  Interior  Department  just  after 
adjournment.  Unfortunately,  the  bill,  althouf?h  it  was  passed 
without  opposition  by  both  the  House  and  the  Senate,  is  not 
a  law.  It  was  passed  by  the  Senate  on  the  last  night  of  the 
session  and  in  some  mysterious  way,  as  yet  unexplained,  never 
reached  the  enrolling  clerk  to  be  enrolled  for  the  President's 
signature,  and  the  omission  was  not  noticed  until  after  the 
adjournment  of  Congress.  It  is  stated  that  a  new  bill  will  be 
introduced   and   piissed    early   in    the    iie.\t   session   of   Congress. 

Ventilnting    SyNtem    of   tlif    Pliiladelpliia    .\oadeni>    of    :<Iu.sic 

— The   Dec.   12   "Bullil  in"   of  the   Engineers'   Club   of   Philadel- 
phia contains   the   following: 

During  the  past  summor  the  Academy  of  Music  has  in- 
.«:talled  a  heating,  ventilating  and  air  conditioning  equipment. 
Fresh  air  is  brought  from  the  roof  through  an  air  shaft  to 
the  cellar,  where  it  is  tempered,  washed  and  reheated,  and 
tlif-n  forced  into  the  house  through  five  hundred  mushrooms 
placed  under  the  seats.  By  this  system  a  volume  of  air 
of  more  than  40.000  cu.ft.  per  min.  is  admitted  over  the  lower 
Moor  at  such  a  low  velocity  that  it  is  not  noticeable  to  the 
audience,  and,  passing  ui>ward  through  the  amphitheatei- 
into  a  system  of  ducts,  the  air  is  finally  led  to  the  attic 
.■:|)ace,  where  it  is  delivered  out  of  doors.  The  air  temperature 
is  automatically  controlled  liy  means  of  a  series  of  thermo- 
stats so  that  the  temperature  desired  is  maintained,  thus 
preventing  cold  or  hot  drafts.  This  is  the  first  playhouse  in 
Philadelphia   to  install   an   air-washing   machine. 

•It  should  be  remembered  that  these  tonnage  and  per 
capita  average  costs  are  for  garbage,  rubbish  nd  ashes.  The 
capital  charges  assume  iVr  interest  and  :!..").")()".  sinking  fund, 
the  latter  to  redeem  the  bonds  in  20  ypars.  with  4';  interest 
allowed  on  the  sinking-fund  accumulation. 
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innieinitp  Stlo  ILa^^remc©  River 


iil'yOPi'Ii^—Two  aiiicle.s  on  a  100,()00-hp.  devel- 
opment at  the  Cedars  Rapids  of  the  St.  Lawrence 
River.  One  of  the  lanjest  hydro-electric  irorhs  in 
America  in  capacittj  and  dimensions.  Brief  de- 
scription of  important  features  of  a  liold  plan  to 
build  tip  a  two-mile  canal  bank  on  the  river  bottom, 
giving  a  broad  head-race  canal  dammed  by  the 
power-house  substructure.  Installation  of  the  lar- 
gest hydraulic  power  units  yet  built.  Complete 
provisions  to  prevent  ice  troubles.  Contractors'  ef- 
forts to  secure  maximum  progress  in  spite  of  cli- 
matic liandicaps. 


Jesasiia 


s  Bia 


A  project  is  now  practically  completed  which  realizes 
the  dreams  of  twenty-odd  years  for  the  development  of 
the  power  of  the  St.  Lawrence  River  at  one  of  tlie  three 
large  rapids  ahove  ]\Iontreal.  This  is  the  plant  of  the 
Cedars  Rapids  .Manufacturing  &  Power  Co.  (closely 
allied  with  the  Montreal  Light,  Ileat  &  Power  Co.  and  the 
Shawinigan  Power  Co.,  the  former  being  the  company 
distributing  electricity  jn  the  city  of  Montreal  and  the 
latter  the  concern  owning  the  large  hydro-electric  station 
at  Shawinigan  Falls.  !)i)  miles  from  Montreal).  The 
Cedars   plant  is  the   fifth  important   hydro-electric   sta- 


After  some  ]in'linunaiy  work  was  done,  the  rights 
passed  into  the  iiands  of  the  present  Montreal  interests 
and  Mr.  Ilolgate  became  tlicir  consulting  engineer.  The 
Cellars  Rapiils  Manufacturing  &  Power  Co.  was  oriraii- 
ized,  Avith  Julian  C.  Smith,  Vice-president  and  Chief 
Engineer  of  the  Shawinigan  Water  &  Power  Co.,  in  charge 
of  construction. 

The  company  was  restricted  in  its  operations  by  tlie 
natural  river-bank  contour — i.e.,  it  was  not  able  to  take 
possession  of  the  river  bed  beyond  projecting  points  of 
land  near  the  head  and  foot  of  the  ranids.  This  in  a  way 
fixed  the  flow  that  could  be  utilized.  Rights  to  5(5,000 
sec.-ft.  were  secured,  and  that  amount  can  be  taken  at 
all  seasons  without  interfering  with  navigation.  Of  the 
32-ft.  fall  along  the  rapids,  30  ft.  is  made  available  for 
the  turbines.  The  river  flow  varies  somewhat  during  the 
year,  of  course,  but  the  stage  is  remarkably  stable — not 
varying  more  than  4  ft.  The  rapids  give  favorable  condi- 
tions for  economical  power  generation,  since  the  head-  and 
tail-race  levels  rise  and  fall  together. 

As  shown  in  Fig.  1,  the  work  is  of  great  magnitude 


Fi(i.  1.     CiKNKKAi,  Lavol't  ov  Cedaks  IIydko-Elkctkic  T)EVi;i,orMF.N"T 


tion  to  feed  its  energy  into  this  city — Shawinigan,  La- 
chine,  Chaiiibly  and  Soulanges  being  the  others,  with  a 
total  possible  output  of  some  400,000  hp. 

Gknicual  Plans  of  Devkloi'mkn't 

Some  25  miles  nl)ovc  Montreal  there  arc  Ihn-c  long 
rapids  in  the  St.  Lawrence — the  Cascades,  the  (!edars  and 
tlw?  Cotean.  Vessels  pass  these  rapids  by  the  Soulange^ 
Cnnal.  At  the  Cedars  the  river  is  some  3000  ft.  wide, 
and  in  the  two-mile  rapids  there  is  a  total  fall  of  .32  ft. 
The  scheme  to  develop  power  hen?  romaincil  dorinant  un- 
til soMK!  live  years  ago,  when  it  was  actively  taken  up  by 
ilcnry  Ilolgate,  the  well  known  coiisnlting  engineer  of 
.Montreal,  who  made  the  general  plans  wliich  liii\c  been 
followed   in   tlw  present  const  nut  ion. 


and  covers  a  stretch  of  ground  along  the  river  some  two 
miles  from  canal  forebay  to  tailrace  outlet.  The  lav- 
out  is  notably  simple;  there  is  plenty  of  shore  room  for 
operations,  and  the  construction  is  straightforward,  with- 
out great  complication,  so  that  the  problems  of  design  and 
const  ruction  were  |)rol)iems  of  magnitude  rather  than  of 
|)C( Miliar  dilliculty — except  that  speed  was  necessary  in  the 
oju'ii  season  to  make  u|)  for  winter  hainlicaps. 

The  |)resent  construction  will  jirovide  an  output  of  100,- 
000  hp.,  but  1(;0,000  hj).  will  ultimately  be  developed. 
At  lirst  there  will  lie  nine  10,000-hp.  main  units,  and  this 
will  be  increased  to  IS.  Water  will  be  taken  from  the 
river  just  above  the  rapids  and  led  through  a  canal  along 
the  river  bank  about  "AHW  ft.  long  and  700  to  1200  ft. 
wide.     .\l  the  lower  I'ud  i-;  llic  power  lion>e,  the  sulistru;'- 
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turi'  t'l'  wliirli  luriiis  11  ihtin  iu'ni.«<s  tlic  I'uot  of  llu'  niiiiil. 
Tin-  tiiilrair  «lisiliar;;i's  into  tlu-  river  Im-Ii»\v  IIic  nipidH. 

Wluii  llu-  work  was  lirst  loiisitlcnwl.  it  was  nscortniiicd 
that  no  i»)iistriittioii  ronipanv  would  liid  on  the  jol)  pn-- 
viou>  to  its  iH'iii;,'  UMwaliTt'd.  and  no  contracliirH  woidd 
ti'iidiT  I'itluT  a  unit  price  or  a  lump  >\\\u  on  the  unwatcr- 
ilij:.  It  was  lluToforc  decnird  advisalile  for  tlio  Cedars 
fonipany  to  proceed  with  tlie  unwaterin^  ami  llie  early 
»taj;e>  of  the  construction  woik,  or;;ani/.inn  ''"^  •'^*"  f<'i'<«-' 
mill  utili/.ini:  the  construction  de|)artment  of  the  Shawini- 
gnii  coni|>any  (under  the  direction  of  which  the  lar;;e 
dt'Vi'loi)nu'nt  at  Shawiniiran  l-'alls  had  hcen  nuide).  This 
early  work  involved  tiie  huildinj;  of  the  colfer-dams  and 
puttini:  down  the  construction  plant.  Work  was  carried 
oil  in  this  manner  fur  almut  a  year;  at  that  time  the  site 
of  the  work  was  practically  unwatercd  and  all  of  the 
ctiirer-dams  had  lu'en  completed.  Tenders  were  then  ro- 
it'ived  from  various  contractors  for  the  excavation  and 
construction.  The  contracts  for  the  main  part  of  the 
development  were  awarded  to  Fraser.  Hrace  &  Co.,  of  New 
York. 

Tl)e  lost  of  llic  limil  development  will  lie  in  the  vicin- 
ity of  $1.")  per  horst'powcr  (iipa<ity,  indudini;  cost  of  real 
estate,  water  rij:hts,  cl.  .  Owiiii,'  to  tlii'  steady  How.  if 
is  anticipated  that  full  jiower  will  he  availahle  the  entire 
vear  rouml.     On  account  of  1lu>  unilieil   operation   with 


the  linal  development  is  carried  oiii,  llic  cuimI  can  r-asily 
he  dri'd^'ed  to  full  wnlth  and  depth. 

The  canal  hanks  were  to  he  earth  tills  wilii  -lone  rip- 
rap, as  the  preliminary  investipitions  of  the  site  of  exca- 
vnti()n  had  inilicated  plenty  of  clay  and  little  rock. 
However,  work  disclosed  an  ahuiulance  of  rock  and  it  was 
deeiiled  to  huild  tlu-  south  hank  as  a  rock  fill  with  a  larp* 
earth  neelion  inside. 

A  drv  site  for  excavation  was  secured  liy  perfectinf^ 
natural  harriers  at  the  upper  and  lower  ends  of  the  pro- 
posed canal  and  liy  sinking'  crih  dams  alon^  the  liiM! 
of  the  outer  hank  and  around  the  lowir  r-nd  of  the  tail- 
race  site.  The  avera;:e  distance  of  the  crihs  from  shore 
was  son  ft.  and  the  maximum  I 'HO  U.  The  e.Teavatioii 
overran  the  lill  coiisiderahly  so  tiial  the  oiitt^r  hank  was 
used  also  as  a  spoil  dump,  increasiii<(  the  dimen.sions 
heyond   those  actually   necessary. 

The  excavation  for  the  |)re.seiit  p.iitial  development  will 
total  ahoiit  1  ,K()0.()0()  cu.y<l.  of  earlli  and  ti50,000  eu.yd. 
of  rock.  The  canal  is  not  now  excavated  to  the  full  width 
necessary  for  the  eventual  niaxinnmi  flow.  For  tin; 
ultimate  development  1,()()0,()()()  (  ii.yd.  of  eartii  ami 
imO.OOO  cii.yd.  of  r(»(k  addilii.nal  will  have  to  he  re- 
moved. 

As  the  laiiil  (lraina<re  hetwecii  the  river  and  the  near- 
hv   .'^oiilanires   (,'anal    is  towaril    the   river,  a   deep   ditch. 


Fk;.  ■<!.     Y\¥A\  ALONG  Ckuaks  Canal  towaku  Powek  House 


ether  hydro-electric  plants  where  water  can  l)e  im]H)un(led 
(notahly  Shawinigan  and  Chamidy)  it  is  expected  that 
the  load  factor  of  the  Cedars  plant  can  be  kept  up  to  90% 
after  the  first  year's  operation. 

Canal 

The  canal  extends  alonjr  the  river  hank  for  aliout  two 
miles  hetween  an  outer  emhankinent  built  up  in  the  river 
channel  and  an  inner  bank  placedhack  from  the  original 
diore  line.  Near  the  upper  end  of  the  canal  site,  at  Cedars 
Village,  is  a  natural  bay  which  becomes  the  forebay 
and  through  which  water  is  drawn  at  right  angles  to  the 
river  current.  The  inner  bank  of  the  canal  has  been 
placed  as  for  the  ultimate  construction,  although  the 
caual  excavation  has  not  been  made  of  full  width.    When 


partly  ])aved,  has  been  ciirried  along  the  land  side  of 
the  north  canal  bank  and  led  to  the  tailrace. 

Wlicre  the  head  against  the  outer  canal  l)aid<  is  large, 
there  is  a  concrete  core-wall,  as  shown  in  Fig.  2.  ^Vhere 
the  head  between  canal  and  river  is  small,  as  in  the  upper 
reaches  of  the  canal,  it  was  deemed  quite  sufHcieut  to  ex- 
cavate a  trench  in  the  rock  and  to  let  the  clay  blanket  fiJl 
this. 

Where  the  ice  sluices  are  built  into  the  south  hank,  wing 
walls  are  used  to  prevent  wash,  and  core-wall  projections 
cut  off  possible  seepage  along  the  sides  of  the  sluice- 
way. An  instance  is  seen  in  Fig.  5.  For  the  greater 
length  of  bank,  the  overburden  to  rock  has  been  taken 
off  before  placing  the  rock  fill  and  earth  blanket,  but 
for  a  few  hundred  feet  cither  side  of  the  first  ice  sluices 
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the   head   is   negligible   and   preliminan'   stripping   was 
not  done. 

GenerjiTIxg  Station 

The  length  of  the  power  station  for  the  initial  dovelop- 
ment  is  667  ft. ;  the  building  extends  from  the  outer  bank 
toward  the  shore  and  connects  with  the  present  sliore  line 
by  a  rock-fillcd  i  rib  dam.     This  cril)  is  -18  ft.  high  and 


yet  built;  turbines  and  generators  are  to  be  further  de- 
scribed in  a  later  article.) 

On  the  upstream  side  of  the  power-house  substructure, 
a  lianging  wall  projects  below  water  level,  serving  as  a 
skimmer  to  hold  l)ack  ice  and  floating  rubbish.  Just  be- 
low this  are  the  stop-log  grooves  and  back  of  these  the  in- 
clined racks.  The  grooves  for  the  racks  are  built  with 
one  side  vertical  for  ease  in  lifting  out. 


Fig.  3. 
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Typical  Ckoss-Sections  of  Cedaks  Canal  axd  Banks 


so  placed  that  the  work  of  extending  the  power  house  for 
the  remaining  513  ft.  to  the  new  shore  line  for  the  final 
development  may  be  carried  on  witliout  disturbing  the 
crib.  When  the  power  house  is  ready  for  the  final  de- 
velopment the  crib  and  fill  may  be  removed  by  dredging. 
A  typical  cross-section  through  the  power  station  on  the 
center  line  of  one  of  the  main  units  is  shown  in  Fig.  9. 
Typical  plan  and  sections  through  the  substructure  are 
shown  in  Fig.  8.  The  substructure  is  of  reinforced  con- 
crete with  the  turbine  casings  and  draft  tubes  formed  in 


The  main  gates  are  in  two  parts.  The  lower  half  ex- 
tends from  the  floor  of  the  c-asing  entrance  about  half  way 
up.  From  the  top  of  the  first  half  a  second  set  of  grooves 
rises  from  a  transverse  beam  on  which  the  upper  leaf  rest*. 
The  lower  leaf  may  be  raised  and  lowered  by  a  cable  run- 
ning to  a  motor  hoist.  The  upper  leaf  has  a  threadc-d 
gate  stem  engaging  with  a  motor-driven  wormwheel. 
The  racks  can  be  lifted  by  a  traveling  crane,  which  runs 
the  length  of  the  gate  room  and  the  gates  may  be  worked 
by  this  if  necessary. 


Fi<;.    I 
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tiie     foundations.      In     the     initial     constnictiuii. 
space  is' j)rovi<led    for  ten    10,()()()-hp.   wiiccls,   al- 
though   only    nine    have    been    instalicil.     Tiircc 
l."iO()-lip.  units  will  furnisli  the  excitation  and  aux- 
iliary  current  su|)plies.      For   the    iinal    development     it 
is  likely  that  there  will  he  three  more  of  these  smaller 
units;   then,   two   will    be   used    for   supplying   auxiliary 
ajiparatus  and  two  will  lu;  spare  nuichine 


Boxi'xZ 

^1^      '■^^^^-'  Holes  :nnxJrl!>  relieve  wafer' 
^^'^  ^  '^  <  pi-essure:  6  'C  toC.flrfiihlleel 


Just  back  of  the  gates  are  air  vents  leading  from  tlv; 
gate  room  to  the  roof  of  the  turbine-casing  entrance. 
These  prevent  undue  i)ressure  on  the  head-gates  throug'i 
fornuitiou  of  a  vacuum  in  the  casing.  After  closing  the 
The  weight  of  the  generator  frame  and  of  the  rotating  gates,  as  the  casing  empties  the  vents  admit  air;  when 
parts  of  the  generator  and  turbine,  which  are  suspended  water  is  let  into  the  empty  wheel  ihambcr,  the  vents  servi- 
from    th(!    toj)    of   the   generator,    is    transferred    to    the      as  air  outlets. 

foundations  by  the  speed  ring.     To  sup])ort  the  floor  dur-  Hack  of  the  gates  is  a  longitudinal  chandier  running  the 

ing  construction  six  concrete  columns,  3  ft.  square,  were  length  ()f  the  gate  room  uiuler  the  lloor  for  carrying  scr 
placed  between  the  top  and  bottom  of  the  spiral  casings,  vice  pipe  lines.  This  chamber  serves  al.^o  as  a  canal  and 
but  these  were  blasted  away  after  th(!  rings  were  secured  in  reservoir  for  (he  water  discharged  by  the  s|HH'd-control 
position.      (The  turbines  are  the  largest,  in  dimensions,      cylinders    und.T   tulioii     of   the   governors.     The    pumps 
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«ii|>|ilvin;r  tlif  irovcrimr  incssiin'  tanks  dniw  llu>ir  Hiipply 
frtini  lii'ic  after  it  is  tiltcicil. 

Miildi'd  in  till*  snlistrni  Inn-  cm  tlic  duwiisircani  Hide 
of  till*  station,  tliciv  is  a  lon^'itndinal  ilianiiii'r  (i  ft.  Iii;;li 
and  VHl/o  ft.  \vidi«  lor  tlit>  dmls  wlmli  JMinsc  the  calili-s 
from  tlu'  !,'i'ni'rators.  Aliovc  this  is  a  scricv*  of  (-IniinluTM 
(i|)cnin<r  to  the  main  ^^'cnorator  room  and  llic  control  hays; 
in  ilu'ni  sxrr  Icx.itrd  lli<<  auxiliaries,  sncli  as  motor-driven 


Fill..").      r>rii.ui.\(i  Ism;  ,\r.\  V.\(  iii;>  |)\ki; 

pveiters,  motor-ilriven  covornnr  jxnnps,  and  tin-  xcntiljit- 
iiis:  fans  for  oooliiiji  the  prenerators. 

Tlio  superstructure  of  the  huildiui;  is  a  steel  frame 
with  rein  forced-concrete  wall  jiancls.  balcony  floors  and 
roof  slahs.  It  is  I?.")  ft.  wide  outside,  (If  ft.  hiLrh,  and. 
for  the  first  develoi)nient  statrc,  GtJT  ft.  long.  The  con- 
crete roof  slabs  and  curtain  walls  wore  not  cast  in  ])lacc 
but  are  built  up  of  units  nuide  at  a  conveniently  located 
concrete  plant,  and  then  transported  and  set  in  place. 
A  steel  frame  was  used  instead  of  reinforced  concrete  he- 
cause  of  the  necessity  of  supporting  a  traveling  crane 
while  the  frame  was  going  up  and  before  concrete  col- 
lunns  could  safely  be  loaded.  (Details  of  the  power- 
house construction  will  bo  given  in  a  later  article.) 


On  acoiinl  of  the  gap  bctwc<'n  the  (irst  length  of  tlic 
power  hialion  and  the  shore,  a  trestle  has  been  built  from 
the  power  house  to  the  transformer  house,  ba(  k  of  tin;  crib 
dam,  to  carry  tlie  (Ifi'Mt-volt  cablcH,  and  the  cooling-water 
for  the  traUHformers  (which  will  be  furnislutd  by  motor- 
driven  pumpH  in  the  power  station).  This  tresth!  is  only 
a  t^Muporary  structure,  designed  for  a  load  of  ^J-lOO  lb.  |)er 
lineal  foot.  The  conilnits  after  reaching  hIiohj  are  in- 
stidlcd  in  permanent  shape. 

There  are  I  lO.OOO-volt  transmission  lines  to  Masscna. 
N.  v.,  where  (iO.OOO  hp.  will  bi;  taken  by  the  Aluminum 
Jo.  of  America.  The  rest  of  the  power  will  be  transmitted 
to  M(.ntreal,  at  (KJ.OOO  volts. 

I'liovisio.v  i-()i!   I'i!()'n;(  TioN  .\0AiN8T  Ice 

In  the  climate  (d'  .Montreal  it  is  necessary,  of  course, 
to  nudsc  very  comi)]et(!  provision  against  interference  with 
('licration  by  ice.  either  in  severe  winter  weather  or  in  the 
early  s|)riiig,  when  the  ice  is  breaking  up.  From  Fig. 
I  it  is  seen  that  a  largo  stretch  of  quiet  water  is  main- 
tiiined  above;  the  ]»ower  house.  Tlie  How  velocity  in  Um- 
cinal  i>  about  I  ft.  |icr  sec,  ma.\imuin,  and  in  the  canal 
furcbay  ;d»iiit  2  ft.  per  .sec.  Under  such  conditions  the 
canal  and  intake  should  freeze  comjdetely  over  in  early 
winter,  and  this  ice  surface  will  ])rotect  the  plant  from 
nccdU,'   lie  coniing  down   the  main   stream. 

Tlie  water  j)assages  to  the  turljines  and  through  tiie 
draft  tubes,  speed  rings  and  turbine  runners  are  krge, 
so  that  there  is  not  iiiucli  danger  antiripated  from  thf; 
collection  of  needle  ire  The  rack  and  gates  are  al! 
housed  and  the  transfer  of  heat  would  be  from  the  sub- 
merged metal  parts  into  the  water  and  not  the  reverse, 
as  would  1)0  the  case  if  the  racks  or  gates  were  exposed 
to  the  open  air.  With  the  flow  of  heat  from  the 
metal  to  the  water  there  should  be  a  temj)crature  gra- 
dient, though  inappreciable,  sufficient  to  prevent  the 
sticking  of  ice  particles  to  the  metal. 

As  protection  from  floating  ice  when  the  river  breaks 


m-  ^  *f 


Fig.  6.     Gexer.vtixo  St.vtion  at  Cedar.s  Rapids,    Qcebec,  as  Seen  from  Tailrace 

(Showing  virious  stages  of  construction  and  Keokuk  traveler  at  work) 


The  ]iower  house  is  exclusively  a  generating  station ; 
the  step-up  transformers  and  high-tension  equipment  are 
in  a  transfonner  building  on  shore.  The  maximum  volt- 
age in  the  generating  station  is  that  of  the  main  units — 
(iGOO  volts. 


up,  a  long  boom  has  heen  thrown  across  the  entrance 
to  the  canal  forebay  from  the  north  .shore  to  Isle  aux 
Vaches.  Xear  the  upper  end  of  the  south  bank  of  the 
canal  an  ice  sluice  has  been  provided  and  a  boom  will  he 
carried  from  this  across  to  the  shore  at  the  upper  end  of 
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the  iioitli  hiUik.  'I'lic  icr  in  tlic  ciiii'il  I'oroliay  will  lie  led 
along  this*  boom  to  the  sluico  and  tliere  (lisciiaririMJ  into 
the  river.  Similarly,  when  tlu'  ico  breaks  n])  in  the  canal 
holow  the  u[)|)or  .sluico  it  may  bo  discharged  into  tiie 
river  through  the  sluice  at  the  power-station  end  of 
the  canal  bank.  In  aildition  to  this,  there  are  three  dis- 
charge sluices  thri)Ugli  the  j)ovver  hou.se  from  the  canal 
to  the  tailraee.  These  latter  sluices  are  formed  by  con- 
vTete  piers  with  overflow  weirs  between  ;  for  most  of  the 
year,  the  sluice  openings  will  be  filled  by  stoplogs. 

Each  individual  unit  in  the  power  house  is  ])n)tectcd 
from  .surface  ice  by  a  curtain  wall,  which  extends  .)  It. 
below  the  low-water  level.  Transverse  passages  through 
all  of  the  turbine  intake  i)artitions  are  arranged  in  or- 
iler  to  remove  floating  ice  and  rubbish  in  front  of  the  rack 


In  .\pril.  llij:!.  the  contractors  took  over  the  work 
started,  the  buildings,  camp  furnishings,  sup|)lie.s,  male- 
rials  and  plant,  adding  thereto  much  of  tiieir  own  equij)- 
ment.  The  mo.st  important  items  in  the  working  outfit 
when  completed  included  : 

4   70-ton  steam  shovels. 

1  75-ton  steam  shovel. 

2  60-ton  steam   shovels. 

1    50-ft. -radius   draKllne   excavator. 

1    50-ton   locomotive, 

1   .'55-ton  .saddle-tank   locomotive. 

21   25-ton   saddle-tank   locomotives 

X   IS-ton  saddle-tank   locomotives. 

.fe   12-yd.   dump   cars, 

160    6-yd,    dump   cars, 

20   nat  cars. 

IS  miles  standard-Kage  track, 

1    ISOO-ft.-span   cabloway   dump, 

1    automatic   coal    railroad. 

1   unloader  leK  for  receiving:  cement. 

6  belt  conveyors  for  sand  and  stone. 

3  belt  conveyors  for  cement. 
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out  to  the  ice  chutes.  Two  of  the  ice-chute  openings  are 
located  at  the  south  end  and  one  is  in  connection  with  the 
exciter  units.  For  the  final  development  another  ice 
cluite  will  be  arranged  in  connection  with  the  second  ex- 
citer group  and  a  liftli  at  the  north  end  of  the  power 
house. 

(Cedlsia's  Oevelo'jpfflnieimt 

It  has  been  noted  in  the  preceding  article  how  the 
Cedars  power  <()mi)any  found  it  iid\antageous  to  under- 
take the  early  construction  work  on  the  hydro-electric 
project  at  Cellars  Rapids.  After  tiie  coffer-dams  had  lieen 
put  down,  the  site  partly  nnwati'red  and  preliminary 
construction  started,  in  April,  l!)l."i,  a  general  unit-price 
contract  was  U't  to  Fra.ser,  Brace  &  Co.,  of  Xew  York. 
The  time  set  by  the  |)romoters  for  the  completion  of  the 
entire  works  was  .-^hort,  as  the  .saving  of  a  year,  which 
,-eemed  possible,  meant  .^^aving  half  a  million  dollars  in 
bond  interest  and  gaining  a  year's  income— since  the 
market  was  assured.  The  severe  winter  weather  of  the 
.Montreal  climate  so  ham|)ers  construction  activities  that 
operations  failing  completion  in  late  fall,  even  by  ever  .so 
little,  must  be  deferred  until  spring  and  will  usually  be 
completed  only  by  the  following  mid-summer.  This  con- 
dition was  constiintly  in  the  mind  of  both  engineers  and 
contractors  in  jointly  planning  their  work. 

CoNTriACTOII.s'    ()l!(l.\\IZ,\TI()N    AND    KqIHI'MKNT 

The  plant  was  (Inisbed  within  the  estimated  cost,  in  less 
than  cnntra<'t  time,  and  with  harmony  between  company 
and  contractors.  This  success  the  power  company's  ofli- 
cials  have  generously  altribiifed  to  the  confractor.s*  organ- 
ixntion,  equiiunent  ami  personnel.  On  the  other  hand  the 
( ontrnctors  concede  that  they  have  dependeil  u])on  the  rea- 
.Minableness  and  coiiperaf ion  of  the  company's  engineers. 
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2  locomotive  cranes. 

1   150-ft.  cantilever  crane. 

5   traveling  derricks. 

5  stationary  derricks. 

1   ,sO-toii-per-hr.   gyratory   crusher. 

5   'lO-ton-per-hr.  Kyratory  crushers. 

1    pulverizer. 

5   -lO-ft,   concrete   mixers. 

1    20-ft.   concrete   mixer. 

4   1200-ft,  belt-driven  air  compressors. 

40  3V4-ln.  rock  drills. 

10  alr-hammcr  drills. 

The  shop  (MpiipmenI  included  a  jwwer  hummer,  jiipe- 
threading  machines,  drill  sharpener,  lathe,  .shaper,  planer, 
power  grindstone,  band,  rip  and  table  saws,  and  a  wood 
planer. 

The  (ompany  owns  an  irregular  strip  of  river-bank 
liiiid  evtciiding  from  the  canal  forebay  to  the  tailniee.  with 
a  broad  extension  to  the  Soulanges  Canal,  so  that  there 
was  plenty  of  room  for  camps,  workshops,  storage  yards, 
etc.     Supplies  weri'  largely   received  over  the  Soulanges 
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Ciimil.  lor  wliiili  sfivico  (locks  wort'  huilf  aloii;^  the  caiiiil  coiirn'tc  work   wiih  at    Ihf   hiilraci'  end,   llic   iiiiiiii   stoiic 

mil  oil  till'  linidnuf  of  tin-  Soiilaiip'H  power  plant.     Am  iriiMlicr  ami  roiicri'tt'-inixi'r  plant  was  llicn-.     'riuire  was, 

ihf  I  anal  is  closed  from  Dcccinlicr  to  Alav.  Iar>;c  Htoram'  however,  a  smaller  irnslier  and  mixer  plant  al  tin;  upper 

had  to  he  provided    I'nr  renient.  sand.  Iinnher  and  coal,  end. 

which  came  hv  water  and  was  ineclianicallv  transferred.  'I'wo  slandard-pi^'e  tracks  came  down    Irom   the  eansd 

There  was  no  ilirei  I    rail   connectiun   (o  the  site  ami    i(  (n  (he  station  site,  where  they  joined,  one  nnininf^  alonjj 

was  necessary  to  run  cars  of  machinery,  etc.,  upon  lloats  the  shore  to  the  njipr-r  <'nd.     There  were  other  tracks  put 

iiid  ferry  ihem  to  the  site.     This  n\ade  easv  the  l4«sk  of  down  from  lime  to  time  as  needed  lo  niov<!  the  e.veavated 

-ettinj;  in  the  plant,  for  the  tracks  were  slamlard-pi^'e  and  hpoil.  to  hnild  np  the  camil  hanks,  to  ;(et  c(jncreti'  from 

,  Mrs  could  he  run  to  thee.vact  point  needed  hefore  nidoad-  mi.xers  l<i  sljition  site,  etc. 

Mi;.    'Pile  lar^e  items  of  the  ^'eneral  contract  were  I.SOO,-  A  lar;;e  ^'eiieral  order  for  liimher  ffavi?  a  stock  valued 

(100  yd.  earth  excavation.  (irjO.OOO  yd.   rock  excavation,  at  $l.'>(t,()l)()  jwhI  prior  to  he^jinning  conHtruction  of  tres- 


Fig.  S.     Section  thkougii  CEUAijs  Uyduo-Electric  Generating  Station 


S.3,000  yd.  concrete  in  power  house,  20,000  yd.  concrete  in 
-pillways,  etc.  For  all  this  work  a  complicated  track  sys- 
tem hecame  necessary,  including  two  underpasses  at  the 
trestles  for  the  outer  canal  hank. 

In  the  lartrcr  area  at  the  east  end  of  the  work  were  the 
( oncrete-unit  plant,  electrical-assenihly  shed  and  store- 
house, hesides  the  cement,  coal  and  sand  storage.  The 
camp  huildings  were  largely  grouped  near  the  power- 
house site,  including  main  carpenter  shops,  elevated  water 
tank,  hlacksmith  and  inacliine-sho])s  and  store-houses. 
There  was  another  large  camp  near  the  forehay  with  a 
>torehouse  and  hlacksmith  shop,  ''^he  hospital,  doctor's 
oilicc   and   main   oDice   were   inidwav.     As   most   of   the 


ties,  cement  sheds,  crushing  plants,  wharves,  etc.  At  the 
close  of  navigation  in  1913  the  cement  storage  contained 
40,000  bbl.,  and  the  coal  stock  amounted  to  10,000  long 
tons.  Various  supplicL  had  been  bought  in  large  rpian- 
tities  and  about  .$75,000  worth  stored.  The  succeeding 
winter,  ]913-1!)14,  was  favorable  for  heavy  construction 
work,  and  these  stocks  wero  brought  down  almost  to  zero 
bv  the  time  navigation  opened,  about  May  1. 

Canal  and  T.\ili{A('e  Facavation 

The  flooded  sections  were  pumped  out  with  motor- 
driven  centrifugal  units  after  the  various  cribs  had  been 
niad.  tight  with  earth  blankct-s.     Once  the  site  was  uu- 
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watered,  eoniparatively  little  |)uinping  served  to  keep 
tlie  excavation  dry.  For  the  tailrace  area,  two  10-in. 
pumps  normally  handled  the  leakage,  tliough  there  were 
two  10-iu.  spare  nnits  for  emergency.  Up  to  fonr  sumps 
were  used  as  the  excavation  progressed  along  the  canal. 
Power  for  this  work  was  secured  from  the  Soidanges 
hydro-electric  station  (of  the  allied  Provincial  Light, 
fieat  &  Power  Co.)  near  by.  In  fact,  electric  power 
was  generally  used  except  for  locomotives,  locomotive 
1  ranes,  shovels,  etc. 

The  earth  excavation  consisted  hirgely  of  the  removal 
of  the  two  large  points  of  land  which  formed  the  principal 
features  of  the  old  shore  line.  A  narrow  strip  of  the 
upper  point  was  left  as  a  dam  to  iuild  tlie  canal  bed  dry; 
this  was  later  dredged  out. 

The  shore  cuts  in  these  jHiints  were  some  30  ft.  deep. 
In  the  upper  tongue  the  very  large  proportion  of  largo 
l)oulders  made  the  excavation  difficult.  A  great  many 
boulders  were  too  large  to  load  into  the  dump  cars  and 
were  left  against  the  bank.  They  were  then  pierced  l)y 
hanmier  drills  and  blasted  liehind  tlie  steam  shovel  to  be 
renuned  with  the  next  cut. 

The  designed  elevation  of  the  canal  bottom  required  a 
\ery  consideral)le  excavation  to  lower  the  old  river  l)od 
between  the  two  main  ])roje<ting  ])oints  of  land.  This 
was  almost  entirely  gravel,  boulders  and  ledge.  The  heav- 
ier earth  excavation  at  the  intake  end  was  underlaid  with 
rock,  which  was  excavated  for  a  depth  of  some  10  ft.,  run- 
ning out  to  nothing  under  the  gravel  and  boulders.  In 
January  and  February,  1914,  when  but  little  earth  ex- 
cavation could  be  made,  more  than  100.000  cu.yd.  of  rock 
was  removed  from  this  area  by  four  shovels. 

The  tailrace  excavation  was  a  difficult  problem  because 
of  the  steep  sloping  bottom  and  curved  shape,  which 
caused  trouble  with  tracks  for  the  loaded  trains.  The 
cars  were  loaded  at  elevations  as  low  as  60  and  dumped 
at  track  elevations  of  137  to  1">0. 

The  fill  for  the  south  bank  was  started  between  the 
upper  point  of  land  and  Isle  aux  Vaches,  after  throwing  a 
cableway  and  suspended  track  across  so  that  the  dump 
cars  could  be  run  over  the  proposed  fill  (Fig.  3).  Only 
the  rock  fill  was  so  placed,  the  inner  earth  blanket  being 
(lumped  from  tracks  on  the  rock  fill.  All  this  material 
came  from  the  excavation  at  the  upper  end  of  the  site. 
The  rock  fill  along  the  cribs  was  started  from  the  upper 
and  lower  end  of  the  site,  taking  material  from  the  uean^st 
excavation. 

The  (TJI)  fills  were  continued  by  dumping  rock  inward 
from  the  coll'er-dams.  Tiiese  were  gradually  raised  by 
tiirowing  rock  under  the  track,  and  trestles  had  to  be  used 
only  for  the  upper  half  of  the  bank.  When  the  rock  dam 
was  completed  to  the  top,  the  remaining  earth  iill  was 
dumped  uwr  the  top  of  the  rock  bank  and  pushed  into 
place  by  a  high-pressure  water  jet.  Eartii  was  siu-cess- 
fully  worked  in  tiiis  way  l.^io  ft.  out  from  the  dump  track, 
but  great  care  was  needed  to  prevent  wetting  the  material 
so  much  that  it  would  slide  into  the  canal. 

The  stone  |)rotcclion  was  dtimped  from  th(!  same  track 
and  was  largely  thrown  into  place  l)y  hand.  But  large 
pieces  were  moved  by  horses  and  chains,  and  in  tlie  wide 
parts  of  the  bank  the  rock  for  toe  protection  was  pulled 
down  on  stone  boatx. 

l'f)wr;n-TTotJsi:  Excavation 
Kxcatntion  for  the  genornting  station  included  the  re- 
moval of   10  fl.  „f  nirth  and  3:!  ft.  of  n.ck.     The  earth 


was  attacked  in  the  winter  of  1I)]3-13  and  the  rock  in 
May.  Concreting  for  the  power  house  started  in  a  small 
way  in  July.  1913,  shut  down  in  January  and  Feb- 
ruary, 1914,"  and  ended  in  July,  1914.  The  bulk  of  the 
rock  was  taken  out  by  steam  shovel,  but  the  last  3  ft.  and 
the  cleaning  up  were  done  by  traveling  derricks. 

Work  on  substructure,  superstructure,  wheel  installa- 
tion and  electrical  equipment  went  on  simultaneously, 
each  subcontractor  on  the  special  work  starting  at  the 
north  end  and  working  outward.  By  the  fall  of  1913 
four  tmits  of  the  substructure  were  ready  for  siiperstrnc- 
turc  and  machinery. 

FOKM   ANH  CONCRETK  WoRK 

The  forms  for  substructure  concrete  were  entirely  of 
wood.  They  were  l)uilt  uj)  complete  at  the  car[)enter  shop, 
sawn  apart  and  taken  to  the  site  in  pieces  as  large  as  could 
1)0  conveniently  handiod  by  the  locomotive  crane.  All 
were  made  so  that  tiu-y  could  lie  taken  down  and  used 
again.  This  scheme  had  its  (•ounter{)art  in  the  superstruc- 
ture construction  and  machinery  installation.  The  aim 
was  to  reduce  the  number  of  men  recpiired  on  the  station 
site  and  to  bring  in  completed  ])arts.  This  assisted  in 
the  rapid  progress  of  the  work. 

The  form  erecting  and  concreting  was  spread  over 
about  five  ]iit  units  and,  from  rock  to  .screen-room  floor, 
rose  about  Tl  ft.  high,  so  that  the  whole  scene  presented  a 
mass  of  complicated  form  work  not  often  seen.  Upwards 
of  300  carpenters  were  engaged. 

Progress  was  the  first  consideration.  It  was  seen  that 
from  400  to  600  cu.yd.  per  day  would  have  to  be  placed, 
allowing  for  a  slow  start  and  inevitable  slackening  speed 
in  the  final  month.  A  maximum  of  650  yd.  was  placed  in 
10  hr. 

It  is  interesting  to  note  that  for  placing  the  substruc- 
ture the  traveling  crane  which  was  built  for  use  in  the 
construction  of  the  Mississippi  River  plant  at  Keokuk 
was  jnirchased  and  transferred  here.  However,  it  was  not 
nsed  in  the  same  manner  as  on  the  Mississi])])i  River  work, 
where  it  moved  material  forward  along  the  line  of  the  dam 
as  this  was  projected  out  from  shore.  At  Cedars  the 
traveler  had  its  main  axis  at  right  angles  to  the  main  line 
of  the  power  house  and  was  u.sed  to  transfer  from  feeder 
tracks  to  the  various  jioints  across  the  width  of  the  sub- 
structure. Also  it  was  given  added  iniderframe  to  raise 
it  15  ft.  The  hoist  and  traveler  engines,  formerly  run 
by  compres.sed  air,  were  supi)liod  with  .steam  from  a  port- 
able boiler  mounted  in  the  subframe. 

At  Keokuk  this  crane  traveled  |)arallel  with  its  main 
axis  and  along  the  dam  ;  at  Cedars  it  was  nu)ved  at  right 
angles  to  its  axis,  but  i)arallel  to  the  power  hou.se.  The 
forward  trucks  were  carried  by  a  trestle  on  the  rock  sur- 
face clo.se  to  the  jiower-hou.se  excavation.  The  track  for 
the  rear  trucks,  which  supported  nnu-b  le.ss  weight,  was 
laid  on  a  dry-rock  wall  rising  abuot  3  ft.  above  the  head- 
race excavation. 

The  concrete  was  lironglil  to  the  power  house  from  the 
two  fO-ft.  mixers  on  flat  cars  carrying  "^-yd.  bottom-dump 
buckets.  Two  IS-ton  locomotives  wore  detailed  for  this 
haul.  The  Keokuk  pelican  crane  was  manned  by  thr(>e 
operators;  it  never  was  a  limiting  feature.  Gonerally  it 
was  shifted  forward  two  or  more  times  a  day.  The  canti- 
lever arm  was  so  high  that  it  pa.ssed  over  the  stiif-leg  der- 
ricks on  excavation.  It  also  .swung  into  position  the 
larger  an<l  heavier  pieces  of  forms  atid  was  usually  workt>d 
ill  this  all  dav  Sundav.      .\  tra\cling  derrick  with  SO-ft. 


Mil  nil  •::..  i!>ir> 
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<Miiii  was  iimiiiitiMl  on  lli(>  <'<iin|il(>t(>il  MiiliKlnuturc  ami 
iisi'd  ti>  iMvct  till'  lorms  for  licati  works.  'I'lic  liglit  foriiif 
\vfri>;;ciu'rally  moved  ami  cri'itoil  liy  liaml. 

After  sutliiiciit  excavation.  eiiou;,'li  ronerete  was  plaeed 
ui  seat  the  draft-liilie  forms;  tlien  these  were  eon 
ereted  tiirci'  ul  ii  liinc  'riie  forms  were  ilesi^fned  so 
tlint  thev  miild  lie  taken  down  in  sections  and  used  a^iain, 
assemlily  heiiij;  ahont  a  central  (vertical)  rih  frame.  In 
plaeinj;  the  neei-ssarv  layers  of  concrete  it  was  attein|iled 
to  keep  joints  normal  to  finished  surfaces.  .\n  expansion 
joint  was  left  in  the  piers  hetweeii  each  two  units.  'I'lie 
nia.ss  concrete  wii>  ii    !:;{:(>  inix;  a  sli;;litly   richer  con 

rete  was  used  for  reinforced  parts. 

It  was  ditliciilt  to  crush  snllicient  stone.  Diirini,'  the 
lirst  summer  rock  excavated  liy  the  slio\els  had  to  ho  used 
and  there  was  so  much  unsiiilahle  rock  that  the  crusher 
l»latforms  were  eonuested  liy  the  lar;.'e  ipianlities  of  waste 
nialenal.  The  potsdam  sandstone  uiiderlyini;  the  power- 
liou.se  was  almost  pure  silica  and  it  cut  tin-  criisliin;^  siir- 
fai«s  excessively,  so  that  the  repair  item  on  crushers  was 
larjri'.  Durinir  the  winter  of  l!)l;i-l  I  the  canal  rock  work 
was  opened  up  so  far  that  it  was  possihie  to  .set  up  der- 
ricks and  load  out  hy  hand  enouiili  rock  for  erushin<i. 
This  eliminated  the  dilliculties. 

The  pulverizing  machines  had  hecn  installed  with  the 
idea  of  niakinjj  sand  for  the  concrete.  Hut  for  most  of 
the  work  it  was  cheaper  to  Iniy  sand  which  was  delivere(f 
in  boats  on  the  Soulansres  Canal.  It  was  durinj;  the  win- 
ter that  it  was  practical  to  prepare  sand  hy  machine;  yet 
tlie  service  was  severe  and  the  rejjair  item  was  larj^e. 
Experiments  were  made  with  various  haniniers,  and 
soft  toujrh  machine  steel  was  found  the  most  satis- 
factory. 

I'oWKIt  AXD  TliAXSFOHMKl!   IloiSi:  SrPKRSTRUCTURES 

The  oriirinal  scheme  contemplated  u.se  of  steel  frame.'' 
Mild  hrick  curtain  walls,  hut  this  was  modified  when  it 
was  found  that  there  was  ])lenty  of  rock  on  the  work  and 
that  hrick  could  he  hroujrht  in  only  at  greater  expense 
and  with  lo.ss  of  time.  It  was  seen  that  the  design  of  the 
two  large  superstructures  necessarily  involved  the  use  of 
repetitive  elements  and  this  suggested  the  use  of  rein- 
forced-concrete  wall  and  roof  units,  which  could  he 
made  under  factory  conditions  at  a  favorable  part  of 
the  grounds  and  sjieedily  slipiied  into  place  ou  the  steel 
.skeleton. 

It  was  not  so  necessary  in  the  transformer  house  to  use 
the  frame  during  the  installation  of  machinery  as  in  the 
generating  station.  Therefore  reinforced  concrete  was 
u.sed  throughout.  Unit  construction  was  employed  mostly, 
though  the  ground-floor  and  some  t<ill  columns  were  made 
monolithic.  Contracts  for  this  work  were  let  to  the  Unit 
Construction  Co.  of  St.  Louis.  (This  feature  of  the  work 
was  so  distinctive  a  ]>art  of  the  whole  construction  that  it 
will  be  separately  described  later.) 

In  addition  to  having  the  superstructure  units  made 
at  a  convenient  distance  from  the  power  house,  the  as- 
.«embly  of  electrical  machinery  has  been  conducted  in  a 
large  shed  on  shore,  where  50  men  were  employed.  TTcre 
the  large  generators  were  wound  from  materials  for- 
warded by  the  factory.  The  iron  punchimzs  for  the 
stator  cores  of  three  generators  were  stacked  here.  The 
roof  of  the  assembly  shed  was  built  in  units  so  that  it 
■  ould  he  taken  off  to  let  large  parts  through.    A  traveling 


1  nine  (belonging  in  the  gate  rooi;.  of  the  power  station) 
Aas  installed  in  these  storage  yards  and  passei'  above  the 
••leclrica!  contractor's  shed,  so  that  the  pieces  of  power 
cipiipment  under  erection  wvrv  con\cnicnlly  handled 
between  ears  and  shop.  Metier  conditions  lor  good 
work  were  secured  than  in  I  lie  pow(!r  Iiouho  where 
concrete  was  being  placed  and  the  turbines  were  being 
set  up. 

Olid  \MZ.\Tio\,  Ivrc. 

■Ml  the  work  before  outlined  for  the  Cedars  development 
has  b(H>n  under  lli<-  direction  of  .lulian  ('.  Smith  and 
I{.  M.  Wilson,  as  Hydraulic-  and  Klectrical  Kngineers  re- 
s))ectively.  \V.  I).  Hergman,  ('•.  I'.  Ilawley  and  Alex. 
Wilson  as  Assistant  liydraiilii-  l'>ngin(!er,  Resident  Kngi- 
neer  and  .\ssistant  Klectrical  Kngiiieer,  respentively,  have 
iieeii  responsible  for  inm  li  of  the  design  and  construction. 
The  early  constnu  lion  work  of  the  Cedars  company 
was  under  the  imine<liate  charge  of  ('.  S.  Saunders,  Con- 
struction Superintendent  of  the  Sliawiiiigaii  conipany. 
Of  the  contractors,  C.  K.  PVa.ser,  President,  and  J.  H. 
Mrace,  Secretary-Treasurer,  lived  at  the  site,  and  their 
chief  engineer,  C.  C.  Clarke,  sjient  about  half  his  time 
there.  The  contractors'  organization  included  J.  .1. 
McCarthy,  Superintendent,  and  X.  J.  Kayscr  and 
i).  II.  (^ovey.  Assistant  Superintendents,  besides  a 
master  iiicrlianic,  master  electrician  and  master  ear- 
jienter. 


\>\  Thomas  Adams* 

The  im]K)rtaiit  iiearing  of  town  planning  and  housing 
upon  the  conservation  of  life  has  led  the  Canadian  Com- 
mission of  Conservation  to  extend  the  work  in  these  twin 
fields  carried  on  for  several  years  past  under  its  Medical 
.A.dviser.  Accordingly,  a  few  months  ago  the  Commission 
created  a  Town  Planning  and  Housing  Branch  to  deal 
with  the  economic,  the  engineering  and  the  architeitural 
phases  of  these  two  subjects. 

The  engineering  aspect  of  town  planning  has  to  lie 
more  fully  recognized  than  hitherto.  It  is  idle  to  argui' 
how  important  the  engineer  is  in  connection  with  town 
planning  and  how  es.sential  it  is  that  he  should  take  part 
in  the  early  stages  of  any  scheme.  Before  town  planning 
can  be  made  effective  it  should  be  preceded  by  the  jjrejjara- 
tion  of  topographical  survey  maps. 

The  rapid  urban  growth  within  the  Dominion  makes 
it  desirable  that  consideration  should  not  only  be  given 
to  the  questions  of  curing  evils  and  altering  conditions 
already  established  in  municipalities  but  that  the  best 
methods  of  avoiding  the  repetition  of  these  evils,  and  the 
creation  of  worse  ones,  should  also  be  thought  out,  so 
that  preventive  measures  may  be  devised. 

Tlie  legislation  of  (rreat  Britain  on  town  planning 
has  so  far  commended  itself  to  the  Commission  as 
the  best  basis  for  legislation  in  Canada  so  that  in  draft- 
ing a  town-planning  act  it  has  followed  the  British 
precedent. 

•Town  PlanninfT  Adviser  to  the  Conservation  Commission. 
Ottawa,  Ont.  For  nearly  five  years  prior  to  iiis  appointment 
to  liis  present  position,  Mr.  Adams  served  as  town-plannina 
expert  to  the  Local  Government  Board  of  England.  He  is 
I'resldent  of  the  Town  Planning  Institute  of  Great  Uritain. 
— RDITOR. 
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The  following  roughly  indicates  the  scope  and  objects 
of  town  planning  schemes  on  the  lines  followed  in  Britain  : 

Objects  General  Scope 

Engineer  Proper  Sanitar>'  Pro-  Planning  of  sewerage  and  water-supply 

and  visions  systems 

.Architect  Hygienic  conditions  in  factorj-  and  horn- 

Engineer  Convenience  Highways  (arterial  and  secondary-  roads 

and  and  streets) 

Surveyor  Transportation     (railways,     waterways 

and  highways) 
Location  and  planning  of  factory  and 
warehouse  areas,  etc. 
Architect  .\menity  Open    space    round   dwellings   and    fac- 

and  torics  (light  and  air) 

Surveyor  Height  ;ind  character  of  buildings 

Preservation  of  natural  features 
Parks  and  playgrounds 
Civic  centers  and  public  buildings 
Administrator  Co6i)eration  .Adjacent  local  authorities  acting  in  har- 

mony 
tiivo-and-take     arrangements    between 
municipalities  and  owners  of  land 
Surveyor  Finance  Spreading  of  cost  of  scheme  over  perio<l 

and  of  time 

.Administrator  .Adjustment  of  cost  of  developing  laud  to 

character  of  buildings 

A  new  housing  act  should  also  be  framed  as  soon  as 
possible  as  a  model  for  the  provincial  legislatures,  but 
much  investigation  into  housing  conditions  will  first  be 
necessary.  Visits  will  be  paid  to  all  the  provinces  and 
many  of  the  cities  in  the  Dominion.  Conferences  with 
representatives  of  provincial  governments  and  municipali- 
ties will  be  held  to  discuss  the  many  points  which  will 
have  to  be  considered,  especially  in  regard  to  their  local 
or  provincial  application.  Incidentally,  the  Town-Plau- 
ning  Branch  of  the  Commission  will  give  advice  to 
municipalities  with  regard  to  local  town  planning 
schemes 

Three  Canadian  provinces  jiave  ])assed  town  plannim,^ 
acts,  namely,  Xova  Scotia,  New  Brunswick  and  Alberta. 
It  will  be  one  of  the  duties  of  the  Commission  to  advise 
as  to  the  proper  steps  to  be  taken  to  put  the  existing  acts 
to  the  fullest  and  best  use,  to  suggest  desirable  amend- 
ments to  existing  acts  and  to  induce  the  other  provinces  to 
adopt  town-planning  acts  l)ased  on  the  model  act  of  the 
Commission,  but  modified  to  suit  the  conditions  peculiir 
to  each  province.  The  aim  will  also  be  to  secure,  so  far 
as  ])o.ssible,  uniform  legislation  throughout  the  Dominion. 

Collections  of  literature,  maps,  photograplis  and  slides 
will  probably  be  made  by  the  Town  Planning  Branch 
of  the  Dominion  Commission  and  placed  at  the  disposal 
of  those  able  to  make  use  of  them. 

Congress  St.   Birlidl^e  across  tSae 

HTUidlsoira    River   at    Troyp  Mo  Y.j 

Strxmct^ral   Featuares 

r.v  IIk.nkv  W.  Il()i)(;i;* 

The  present  higlnvay  bridge  acro.ss  the  Hudson  River 
at  the  foot  of  Congress  St.  in  Troy,  \.  Y.,  is  being  re- 
placed witli  a  new  structure  giving  greater  channel  open- 
ings for  the  increased  traflic  which  will  jiaj^s  through  ihr 
new  waterway  being  constructed  to  Lake  Champlaiii. 

The  entire  structure,  over  ]  KlO  ft.  long,  consists  of 
five  plate-girder  spans,  two  riveted  Ihrough-truss  spans, 
and  a  riveted  tlirough-tniss  swing-span  (see  truss  dia- 
gram, Fig.  2).  While  tlit!  spans  are  not  of  unusual  length, 
they  have  .some  novel  features. 

VAifiAni.K  I'A\i:r.-rj:\(!Tii  — II  wM!  be  noted  that  the 
I)anel-lengths  of  the  swing-span  vary  from  22  ft.  to  ."{8  ft.. 
iiKTeasing  with  the  deplli  of  truss.    Tins  arranu'ement  r--- 

•Boller,  HodKo  &  Hiilrcl,  ConmiltlnK  rCnKlncpM,  lis  Hroml- 
wuy,  Now  York. 


duces  the  numi)er  of  web  members  and  thus  decreases  the 
weight  and  cost  in  the  shop  and  field,  and  at  the  same 
time  improves  the  appearance  by  keeping  all  diagonals 
about  parallel. 

Short  Floohbeam  Spacing — The  arrangement  of  the 
steel  fioor-system  is  out  of  the  usual  (though  it  has  been 
used  by  these  designers  on  other  structures)  in  having 
tloorboams  spaced  at  uniform  intervals  shorter  than  the 
panel-lengths,  these  fioorb(>ams  being  carried  by  tlie  riv- 
eted lower  chords  of  the  trusses.   This  arraiiii'ement  ailo'.\s 
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the  use  of  a  very  shallow  floor  with  floor  panels  of  such 
proportions  that  rolled-beam  stringers  can  be  used  with 
economy.  It  al.so  makes  all  floorbeams  alike,  even  where 
])anel-lengths  vary,  and  does  away  with  the  necessity  of 
com|)licating  the  connection  of  web  members  by  having 
the  floorbeams  attached  at  the  main  joints. 

On  the  swing-span  a  riveted  lower  chord  is  re(piired  in 
any  event,  and  on  the  fixed  trus.><-spans  the  additional 
metal  u.sed  to  make  the  lower  chords  stilT  doi>s  not  etpiai 
the  metal  otherwise  saved  in  this  arrangement  of  floor; 
so  the  saving  of  weight  by  such  a  lloiu'  system  is  consid- 
erable. The  details  in  I''ig.  .3  show  how  the  chord  is  con- 
structed and  exi)lain  its  web  connections  and  the  tloor- 
beam  attachment. 

Fi.ooi!  AND  I'AVING — The  sidewalks  on  the  fixed  sjians 
are  of  reinforced  concrete  and  the  roadway  paving  of  wood 
block  on  rein  forced-concrete  slabs.  On  the  swing-span, 
iiowever,  concrete  sidewalks  and  roadways  would  cau.se 
an  evcessivc  weight,  so  the  sidewalks  are  here  made  of 
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'riie  troHev  rails  on  all  spans  are  rastened  directly  to 
liajthragms  botwcon  doiihle-ehannel  stringers. 

The  paving  of  the  filled  approaches  is  of  5-in.  granite 
•'(icks  on  an  S-in.  concrete  ba.^e.  and  the  trolley  rails  are 

laehed  to  steel  i  haiuiel  ties  bedded  in  the  conerete  while 
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ROADWAY  ON   SWING  SPAN 

Fk;.   'i.       lioADW  AV   L'li()SS-SK(  TIONS,   CoNGRES.S  ,ST. 

Bhidok 

wet.  The  granite  blocks  are  to  be  cut  to  a  smooth  surface 
and  grouted  in  place  with  a  1  :  1  cement  grout. 

The  three  roadway  sections  in  Fig.  3  explain  these 
different  construetious  more  fully. 

The   operator's   hou.se   and    the   toll-houses   are   fully 


The  bridge  was  designed  by  the  writer's  firm  for  the 
Troy  &  West  Troy  Bridge  Co.  The  Fort  i'itt  liridge 
Works  has  the  contract  for  the  entire  structure  and  .1.  11. 
(Jray  is  building  the  substructure  for  tiieni. 
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In  alengtliy  paper  on  refuse  disposal  presented  l)y 
Col.  Wm.  F.  Morse  before  the  Jacksonville  meeting  of 
the  American  Public  Health  Association  in  December, 
li)14,  some  intere.sting  figures  were  given  on  the  progress 
in  the  last  iiftcen  years  in  disI^usal  by  burning  and  by 
reduction. 

At  the  close  of  1914  there  had  been  built  in  the  United 
States  and  Canada  29f)  municipal  incinerating  plants.* 
Of  these,  88  were  built  from  1908  to  1914. 

A  notable  feature  of  the  later  in.stallations  of  refuse- 
Imrning  ])lants  lias  been  that  they  have  been  of  the 
high-temperature  ty])e.  In  1908  there  w^ere  only  four 
high-temperature  plants — at  Westmount,  P.  Q.,  Vancou- 
ver. B.  C,  Seattle,  Wash.,  and  New  Brighton,  N.  Y.  (New 
York  City).  In  November,  1914,  there  were  39  separate 
high-tem])erature  incinerators,  located  in  24  cities  in 
the  United  States,  Canada,  and  Culja.  Most  of  these 
were  built  in  1911  to  1914    inclusive. 

As  to  the  use  of  power  in  coniiection  with  higii-tempera- 
ture  plants,  Mr.  Mor.se  states: 

At  Buffalo  power  is  employed  for  pumping  sewage;  at 
Montfromery,  Ala.,  for  pumping  water;  at  Seattle  for  use 
in  private  manufacturing  plants  which  pay  a  revenue  to  the 
city.t  At  Boston  the  plant  is  operated  for  utilization  purposes, 
and  the  surplus  heat  is  used  in  the  adjoining  reduction  plant. 
At  Milwaukee,  by  the  aid  of  electrical  eciuipment,  power  is 
proposed  to  be  used  for  iiumping  water.  At  Westmount  both 
plants  utilize  their  power  for  electric  lighting  of  the  city. 
At  Savannah  the  power  is  employed  for  pumping  water.  At 
Columbus  the  power  will  be  used  for  municipal  service.  All 
other  installations,  so  far  as  is  known,  have  not  as  j-et  been 
able  to  utilize  the  heat  derived  from  the  destruction  of  waste 
for  municipal  purposes. 


•How  many  of  the  29B  plants  which  had  been  built  In  the 
United  States  and  Canada  were  actually  in  operation  in  1914 
Mr.   Morse's   paper   does   not   state. — EDITOR. 

tApparentlv  Jlr.  Morse  did  not  know,  or  at  least  he  did 
not  state,  that  two  of  the  three  plants  at  Seattle  have  been 
shut  down.  The  use  of  steam  commercially  from  the  Mil- 
waukee plant  does  not  appear  to  have  been  successful  as  yet. 
The  incinerators  at  Buffalo,  Boston  and  Columbus  burn  tail- 
ings from  rubbish-utilization  plants.  There  is  a  similar  plant, 
not    mentioned   by   Mr.   Morse,  at    Pittsburgh,   Penn.^KUITOB. 
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The  use    of    hiirli-toinporatiiro    inoinerator.-i    has    been  Flha]ladl©Jllp1hm   Ws^fte2'°FaE^ei' 

restricted  cliietlv  to  tlie  larsjer  cities  on  account  of  their  fn\^^^^^<\?..^^^^    s^^    -ntr^-n  <i 

nigh   inrtial   cost.      Altliouirh    more   will   be    Inult.    .Mr.  m  i    i 

Morse  antlv  says  •                   '  Tabular  sunniiaries  of  tlie  operations  of  the  filtration 

'     -"           '      '    I        ,                 ,,    .             .  .w  .  w        ^.  plants  of  the  Philadelphia  water-works  for  the  year  1!)11 

It  appears  to  be  only  reasonable  to  expect   that   hereafter       j  i  •  i 

there  will  be  aevised  a  simpler  form  of  destructor,  better      haye  been  made  up  in  accordance  with  the  standard  forms 
adapted  to  American   conditions,  to  be  built  at   much   less     devi.sed  by  a  committee  of  the  New  England  Water-Works 

initial   cost,   operating   at   less   expense,   and    designed   almost         .  .■*;'.    *      -w      ,        ■     i    \  i.     i   4      n     is^     i\      ■       m\  ■   j;     s 

solely   for  disposal,   without   reference   to   the   employment    of       Association.*      A\  e  are  indebted  to   C.   E.   DaviS,   Chief  of 

steam.  the  Bureau  of  "Water  of  lMul;uleli)hia,  for  advance  copies 

TABLE  I.     OPERATING  COSTS  OF  PHILADELPHIA  FILTERS,   I'JU 

Upper  Roxborough  Lower  Roxborough  Belmont  Queen  Lane  Torresdale 

1913  1914  1913  1914  1913  1914  1913  1914  1913  1914 

Prcfiltera $.5,lS.i  $6,129  $9,.-H99  88,705  S3.192  $3,149  $15,137  S14,814 

Final  filters 814,872  $14,108  12,223  11.002  38.242  41,722  42,7(>t  44,282  117.&t3  134,153 

Total  cost $14.S72  814,108  $17,108  817,191  847.1)41  $.")0,427  815,0.56  847,431  Sl.'52,7SO  8148.967 

MUlion  Eallons  filtered 4,443  4,674  2,998  3.364  13.2SS  13,884  17,792  17,948  tKS,5.i8  66,612 

Cost  million  gallons $3.35.  $3.02  85.80  S5.10  $3.58  $3.62  82.57  $2.65  SI. 93  82.23 

TABLE  II.     METHODS  OF  OPER.\TION  OF  FIXAL  FILTERS,  PHILADELPHIA    WATER-WORKS.    1914 

Av.  Days  Av.  No. 

Quantity  Filtered,  Rate  per  Acre  per  Day  Av.  No.  in  Serv'ice  Av.  No.  Cleanings  per  Filter  by  Rakiiigs 

Million  Gal.  Av..  Entire     Alax.,  Area       Cleanings         Between  Nichols*  Broolilyn  Ejecting  Between 

Total  Ag.  Av.  Aiea  in  Service        per  Filter        Cleanings  Method  Metliod  Cleanings 

Torresdale 66,611.585  182.498  3  668  4.761  4.60  73  04  4.46  0.14  2  00 

Queen  Lane 17,948  475  49.174  3.054  4.224  1.86  201.33  1.86  1.68 

Belmont 13,884.485  38  040  2  977  4.159  7.12  48.43  1.06  6.0G  0.37 

I'pper  Roxborough 4,673.968  12.805  2.287  3  615  6  00  58.36  0  63  5.18  0.19 

Lower  Roxborough 3,363  920  9  216  3.478  5.531  10.6  33.44  100  9  60  0.09 

TABLE  III.     CHEMIC.\L  .\ND  MICROSCOPICAL  CHARACTER  OF  DEL.\WARE  RRER  WATER 

(Paits  per  Million) 

Micro-Organisms 
Number      Standard 
Total  Total  Alkalinity  Free         Dissolved  Su-^pcnded     Oxygen  per  Units 

1914  Chlorine         Solids        Hardness      .\verage     Maximum   Minimum         CO,  Ox>-gen  Iron  flatter      Consumed        C.C.  per  C.C. 

.\veragc 5.1  119  .^)5  31  4  9.8  1.58  34  3.35  467  656 

TABLE  y.     TIRBIDITY  AND  COLOR  OF  DELAWARE  RIVER  WATER 
(Parts  per  Million) 

-   . Turbidity : — Color . 

No.  of       Mean         Variations:  No.  .of  Test   Days ■     No.  of      . Variations:  No.  of  Test  Days . 

Test         Tur-         0  to  11  to        2fi  to        51  to       101  to      251  to      Above        Test        Mean         0  to  11  to        21  to        51  to       Abovt- 

1914  Days       bidity         10  25  50  100  250  SO*)  500  Days        Color  10  20  oO  100  100 

Total 365  159  146  40  7  12  1  52  51  1 

Average 20.2  15 

%  lime 44  40  11  2  3  0.3  98  2 

Note:     Maximum  daily  average  turbidity,  400.     Maximum,  single  test,  turbidity,  520. 

From  Oklahoma  alone  three  designs  for  low-cost  fur-  of  the  summaries.  The  entire  water-supply  of  Philadel- 
naces  have  come.  That  these  are  not  promising  appears  phia,  it  may  be  explained,  is  filtered  by  slow  sand  filters, 
from  the  following  extract  from  Mr.  ^lorse's  paper:  and  most  of  it  is  prefiltered.    There  are  five  plants:   One 

These  the  promoters  claim  in  their  .-.dvertising  pamphlets  TABLE  IV.  CHE.MICAL  CH.\RACTER  OF  W.\TER  IN  EFFLUENTS 
to  be  "odorless,"  to  be  able  to  "burn  coke  or  coal,"  and  to  be  FROM  TORRESD.ALE  PLANT 

entirely  "sanitary."  These  furnaces  are  very  simple  in  design —  „  .,,. 

...  .,.  ..i-,  ,  iT^ii.  Parts  per  nuluon 

being  in  one  case  a  construction  much  like  an  enlarged  Dutch 

oven,    with    removable    frame    or    platform    which    is    run    into  ,,     ,  .„    ,.   •  Oxygen                      Dis- 

^..                   ,j,-i,.         s               ..-i.-                          11,1.1  Hard-  Alkalimty  Con-  solved 

the    furnace,   loaded   with    refuse,    which    is   consumed    by    heat         1914  chlorine     ness  Average     .Min.  lion  sumed  CO,  Oxygen 

from  the  firebox  inside  of  the  furnace,  the  flame  passing  over  jj^  -  y           §2  23            19  0  28  1  65  2           13.3 

the    material    through    a    stack    on    the    opposite    side.      The  Feb.  4  7           44  21             15  0  37  1  70  3           13^3 

method  by  which  these  furnaces  are  sold   is  to  offer  to  build  ^I".  4  6           43  21            II  0  17  1  70  3           13.1 

...  ..        ,  ,  .  -  ..  .  Apr.  0.1  ol  1.S  10  (J    14  J   in)  J  10.0 

a    construction    of    comparatively    moderate    size,    to    operate  May  3.0  36  17  16  0  ot;  2  05  6  8.8 

this   by   the   contractor's   own   employees   for   one   trial,   and    to  June  4.5  .56  33  27  0  02  1   .50  7  7  1 

demonstrate    that   a    quantity    of    garbage   and    refuse    can    be  ^^^y  5  f>  57  34  2S  0  (Mi  1  80  7  6  9 

destroyed    within    a    certain    time.      ...      It    does    not    seem  Si.pt.  54  .57  38  34  003  1  20  6  7S 

probable    that    this    method    of    destroying    mixed    city    waste  Oct.  8  5  74  49  46  0  (Mi  IK)  5  8  6 

can   succeed    in   obtaining   a   permanent   foothold.  g||J-  ^.^  81  51  49  0  (W>  1  35  5  10  7 

The  total  number  of  reduction  plants  in  1908  in  the  Average   52        55         31                   0  12       1  60        5         100 

United  States  was  3-k    All  these,  except  the  one  at  Cleve-  t.\ble  vi.   turbidity  of  .\pplied  \v.\ter-final  filters— 

land   (which  has  since  been  bought  by  the  city),  were  torresdale 

privately  owned  and  operated.     In   November,   1914,  a  (Parts  p.>r  Million) 

total  of  4-,  reduction  plants  had  been  built,  of  which  2'i  f^„  „,  m^„„ Yi"""""2ti  n°  o',T-t  Days ^^^ 

were  then  in  u.se.    A  new  privately  owned  reduction  plant  ,g,^     Te.st^    Tu';;.      ';,;        }:i        ^^i;       ,';;,      J;;     ■V;';;^-   ^J^^ 

is  being  built  at  Los  Angeles,  Calil'.     Four  municipally  Total...    :i65                j.so        -.6         5        10         4          1 

owned  jilants  were  in  ojieration  in  Novem1)er,  1911 — Chi-  ^Jtimo".                         79        15         1         3         1         03 

eago,  Cleveland,   Colunibu.s,  and   Schenectady;  one  was  Note:    Maximum  daily  averaKo.  300.    Maximum  single  test,  400. 

under  construction  at  Akron,  Ohio;  two  were  ])n)po.-<cil,  large  one  at  Torresdale,  on  the  Delaware,  and  four  smaller 

one  each   for  Detroit  and  Dayton.  ones,  filtering  S(4uiylkill  liiver  water. 

Of   52   reduction   plants   built,   under  constriiclion   or  The  New   England  staiulard   filter-statistics  summary 

propo.sed,  only  'M)  are  now  in  c.vistcnce  as  plants  or  |)n)j-  

.     *  ~  •Prof.  Oro.  C.  Whipple,  of  Cambridge,  Mass.,  and  New  York 

ects,  niy,   wuH   chairman   of   the  committee,   and    Kruiu-ls    l>.   Went, 

ChomlHt  of  the  Tono.sdtilo  I'lltnitlon  I'lant  of  the  Philadelphia 

Wuter-VVorks,    was   one    of   the   other    ini-iiil>ors.      The   coinnilt- 

♦The    fact    thnt   nearly   all    the    rodurtlon    plantu    have    l.erii  lees   report    was  submitted    lo   the    l>e<einlur.    I'.MI,   iiieetliig  of 

privately  built,  under  Hhi>rt-terin   rontriicts.  prolialdy  uccoiiiits  the    nssoclii tloii.       After    dlscii.sslon    at     Ihe    mooting    on    March 

for   shutUng  down   of   tli    111.-  KDITOK.  10.    I'.'iri,   the   .ommlttoo   was  contliuied. 


Maivl.  ;•:..  i:ii:.                                      K  .\  c  |  \  |.;  |.;  i;  i  .\  (i     \  K  W  S                                                         577 

iiirliliK's  two  iti'iK'iiil  liiMcs  (il   ..|.(.niliiij;  rtislfi  uikI   iiu-lli  inits   aixl    liccniisr    it    in    tlir    ii;,'lil    iiml    '•liiiinaii"    tliiii;: 

mis.  ami  a  ihiiiiIht  u(  \i\UU'a  rc|M.itiii^'  nmnllily  nvt-ni^fiM  In  <lo. 

.«•■  iiiiahscs  of  lln>  walcr  licfi.n-  ami  aflrr  lillratioii.    Wi-  Still  iiion-  »<i;,'iiilii  ant   is  tlic  K"'<'«iM;(   rciiii/.atioii   that 

.  print  in  I'lill  llu'  two  p'm  ral  lal.j.v-  l..r  all  live  uf  tlir  lil  i>ur  fntnrc  imluHtrial  IcadiTs  niUHl  Im'  niiMi  with  a  sincere 

Mill-  VII     ri  KitiDiTY  AM)  ((.i.oit  <.|.- wATiMi  IS  KKKLiKNTH  ii>l<'i'<''<<   i"  tli'H  liiiinan  Hide  of  their  profeMnicMi.     Many 

I  uoM  ■rt)i{ni:siiAi.i;  plant  df  (,nr  imiustrial  leadern  iinvo  coiMf  from  our  coIIcj^oh  an<l 

tl'mLniHPM,ii,„„»  teehniral    wl In.      'i'o    what    extent    did    they    have    in- 

Turtmlily .    , -Color                              .  .                                             i        i      i      i    '     i       i 

Viuintiniw:   No.  n(     No.                    Vnrintlniia:  No.  of  .-^t  ru<t  loll   aild    liraetlcal   eXJierU'llce   wIikIi    lie||)e(|    tliein    to 

Nil.  of  Mrnn         Tc-«i   DnyH            of                               Tent  0»y»  ...            r  ,  i       i                     •  i     v    i  >       • 

Ti-»t    Tiir-             Oft  Ahovn  Tint  Mriiii         I      II    21  Alxivr  all  appreciat Kill  of  the  liitman  .Miije."'  ISusiness  men  an;  m- 

lOU      l>n.v  I'ulity      0       toft       ft       Dnv*   ('uliir    0  (o  10  to  2(1  In  M>    SO  -    i-                        .i                       i     r           ii     j                   ii                     i 

T..ini      3iw              :i(Ki       .17       s       .12                 u.  i<^  i. ^xiiu. «•  oi.  mstiii;;  nioit'  tliaii  ever  lifforc  tluit  oiu  ((iJiej.M'.s  and  eiij,M- 

^  ■■^JJJj;'                      ^.,       ,„                       '"  neeriiif;  .•^cIiooIh  must  ncei-pt   res|ioiisiliilit y   in   ijevclopiii;: 

S..f      M:>xiMiiini  Uirlmlily.  II      No   of  (.•kI.'.  nl<.>v.    I.  !.">  t  llC.'^e    (|tial  i  t  i<'.x     ill     mell. 

TAiii.i:  VIII     MMnr.i!  oi-  mactkuia  in  i>i;i.awaiii:  itivcu  \vati:h 


lit  lliirKTiii  on  (irinlln  at  20''  C- 


No.  of  Menu  Mwliiin  Viirimioim:     No.  of  Trat  Diiy» .  No.  of  0.01  C.C.  TobIh     0.1   C.C.   Tentii  1.0  C.C.   Tc»ti< 

Test  nor  wr  (I  lo  101  |.>  :«11  lo  KKII  to  10,001  lo  Abovr  Tent  TotJil  %  Total  %  Total  % 

I'M  I                 Dnyst  C.C.  C.C.  100  Mm  KHKi  lO.(KK)  UH),0(NI  IIXI/XX)  Dayii  No.,   +  +  No.,   +  +  No.,  +         + 

Jnii                                  31  3I,(XK)  2I,0(KI  (I  (I  II  t)  2.1  2              12  1  8  12  |(X)  12  100 

M>                                  •2>i  I'.IHX)  1.3,(,<X)  0  0  (I  10  IN  0              11  10  0  82  U  HX) 

Mar.                                31  22.IX.0  IS.mXl  O  (I  O  II  20  0              II  0  O  2  14  14  IfXI 

Aor  .                               30  1,900  H.IKXI  II  II  (I  27  3  O              13  O  II  I  8  13  J(JO 

Mnv.                               31  «,mx»  .3,S(ie  II  o  (I  •J.s  3  II              12  II  11  3  2.'i  12  l(K) 

Juiif.                               30  4,,S(M)  3,.KX)  0  II  2  2.'>  3  II              II  3  21  12  HC,  14  UK) 

Julv                                 31  12,(HX)  O.IHMI  0  0  O  M  III  II              13  2  l.'i  12  112  13  UK) 

Auit                                 31  7,(XX>  r.,9(XI  0  II  O  2.1  II  0              13  1  8  12  !»2  13  1(X) 

Pr;.!                                 311  2,!tt.O  2,.'>(MI  0  0  1  2«  O  I)              13  fi  38  13  UK)  13  IIX) 

31  3,2(X)  2,.MX)  0  0  2  29  0  0              12  4  .'{3  12  UK)  12  lOf) 

30  (i,200  5,0(X)  0  0  0  2,1  .1  0              13  S  38  13  1(K)  13  UXJ 

31  80,(XX)  60,000  0  0  0  1  20  10              14  2  14  14  UK)  14  UXJ 

.1                             305  0  O  ,1  231  117  12  1.14  24  11.1  1.14 

l;l«V.  lO.SOII  .1,.KK) 


.MiiHan  for  ycai,  .I.MKI. 


TABLE  IX"      NTMRKH  OF  B.VCTKHIA   IN   KKFULXTS  FROM  TDIUiK.snALE  PLANT 


Oolatin  at  20"'  C. ■ Auar  at  37}°  C.  

No.  of       Mean      Median —Variations:  No.  of  Test  Doyn ■     No.  of      Moan      Median      — Variations:   No.  of  Tost  Days 

Tost           per           por           I)  to          11  to        20  to        51  to       100  to  Abovo        Test           per            per           0  to          1 1  to        21)  to         .11  to       Above 

114         Days         CC          C.C.            U)              25              KI             UK)           2.10  2.10          Days         C.C.         C.C.            10              25              .10             UK)            UH) 

il...     .304                                              2.34              .l-l              21              Hi              20  19            3.17                                            223             !)'.!              23              12                0 

ragiv                         51  12 

ime..                                                           r>4              15                0                4                0  5                                                                63              28                G                3               0 

Median  for  year.  7.  Median  foi  year,  8. 

lAliLKX.     COMPARISON  BETWEEN  B.\CTEnL\L  COUNTS  ON  ]„    (J,,.    XoV.     ]:{.     I!)!.-?,    i,S8,10    of     ENGINEERING    NeWS 

OEL.VTIN   AND  AGAR.  AT  TORRESDALE  Ti             ini-zii            xi        tij-ici         •         -it 

,„.„,.  ^     .        ,  1  (icseril)O(l  hrieily  liow  tlie  Industrial  Service  Movement 

(Bacteria  p«-r  Cubic  Contimi-tcr)  ....                          ' 

Av.            Del-iwarc  River       *Kffluent  of  Filter.       tFih,  rod-Water  IS    hclpinfr   solvC    thc    problcm.       Ill    SeVen    years    the    Move- 

,,     J'""'i?;     <^"'a''"      -^K»>"      Gelatin      Agar             Basin  ment  lia.s  spread  to  two  Hundred  colle'jes.    At  present  more 

114       Dt>K.  I'.                                                                                  Gelatin         .\(;ar  ^           .            _                                            n                     i 

30        .34.000                    750           ...        230          20  than  li^OO  en<rineerin,<r  students  are  en<i;a<red  eaeh  Week  ill 

35        M.'iZ       ^"         .3SS          2I           I?          ?9  'iiany  forms  of  service  wliich  all'ords  personal  contact  with 


51      5,000     260 
.19      6.000    2400 


i 


the  kind  of  industrial  workers  with  wliom  they  will  later 

j„,y  -.        j^,-;";"^      IJ^  34  42  97  deal,  directly  or  indirectly.    Men  teach  foreigners  English 

Auk  70         7.n}o      aim  '12  .30  5  0  and  citizenshii)  hv  a   metliod  especially   devised  so  that 

Not.  70  2,900         ,3800  20  20  ••  ■'  ii  i  t  J 

62         3,200      4000  29  35  4  3  thev  Deed  not  know  the  lanfruage  of  tiicir  men.     Thev 

48  6.200         10(K)  65  23  5  4  •       1  .     a  •  ,  ■  .  ,,  ,.  ,        ' 

36        .sn.o(X)       1500        iioo  OS  200  10  Jiistruct  American  workingmen  in  matliematics,  mecnan- 

-nsTo      55       To.stx)      2900         246      ~30  5i~       12  i''«>    mecliaiiical    drawing,    blueprint    reading    and    other 

Treated  with  Uquid  chlorine.     tUntreated.     Gelatin,  48  hr.  at  20"' C.     Acar.  technical    subiects.       TheV   lead   clubs   and   other   activities 

-     l.r.  at  34  J     C.  p  1  • 

,     ,.         ,     ^       .   Til  -1    1  1   1  •        /-.e  i.1        2.1       i.  1 1  '"I"  working  bovs.     And  it  is  all  in  the  s])irit  of  service 
t'ation  plants  at  Philadelphia.     Of  the  other  tal)les  we  i       j.    £  ■     ■. 

.,  ,    '      ,      ,,      ,        „  \      ,,  ■„     ,     ,         1    ,  ,,  and  not  of  .^uperioritv. 

uinit  those  for  the  four  SchuvlkiU  plants  and  choose  the  t     ^     i    *   i        xi   '         ■  i  i 

rp  11.11      J.     -11     .     ."   .'     il       il      -V-       T-i     1      1  •'"■■'t  wliat  does  the  coming  engineer  learn  as  he  mixes 

lorresdale  tables  to  illutitrate  further  the  iSiew  Ji,ngland         n    ■    i     >.  •  i  ■         <?  •      n  -^     tt    i  ±1    ^ 

,  ,   ,  ^  ,,  1  i-    1  IX      i.  T.1  -1    1  1  "''^'i  indu.strial  men  in  a  friendly  wav?     lie  learns  that 

lorms  and  to  present  the  analvtical  results  at  rhiladei-       ,,  ,,         ,     ■        •  ^.       ...  , 

,  .       T     1      J  1  "1         J.         -i.  il  il  1  ""  ™''"  *^re  men  regardless  of  race,  nationalitv,  color  or 

pliia.    Lack  or  space  also  compels  us  to  omit  the  monthlv  i    1    i  xi    i  i  1      i     ix     -ii  \-a-        .^ 

'  e  i.    1     i  1 1  ■  creed,  Imt  that  men  must  l)e  dealt  with  very  dmerentlv; 

averages  trom  .some  of  the  tables.  ,     ,  ii    i    x  i        •     xi      1     1         i  -j;     ' 

"  lie  learns  that  it  pays  to  win  the  leaders  of  men  if  one 

desires  to  win  the  men  them.selves ;  that  the  work,  home 

TeSiClhiSirag   IHItiasiniSiIJa    I£irag!iraeeiPaiag  ;  ,ul  lei.sure  life  of  industrial  workers  play  a  large  part  in 

li\  Fhki)  H.  RiNUtii;,  Jr.*  determining  efficiency;  that  a  man's  shop  associates  may 

w\       1- 1   il      TT  -i   1   ox  X      c!x    1   n  i-  1  hirgelv  influence  the  qualitv  of  work  he  does:  that  helping 

\\hv  did  the  United  States  Steel   Corporation   .spend  "^  ;  x    x  xi    :  1    /xi        1        x    x  xi 

crv  ArtA  Ar,A  •     <--■    1     i  ■  1   1   XX  X-'  1    X  'J     \\'\  "'^'"  to  concentrate  on  their  work  (though  not  at  the  ex- 

$7,000,000  in  '-industrial  betterment     last  vear.-*     \\  hv  ,  x  1        1     1      •     1       le      ^   ^  x     x 

,,,.,,,.  1  :  ,  •    •  pense  or  mental  and  phvsical  welfare)   increases  output: 

are  hundreds  of  other  business  and  commercial  organiza-  li    x  *  •      n  xx-  '      /     .1      .    1  •  •  .    1    1 

..  T       1  c  •  -J     X  ■  that  iriendly  competition    (without  driving  men)   helps 

tions  spending  large  sums  of  monev  in  accident  preven-  ,       ,  1      xi    x  n        1       i-  ■,  x- 

..  .^  ,.  ",       ^.  ;.  ,        .  nreak  records:  that  rea.sonable  vela.xation  and  recreation 

tion,   sanitation,   education,   recreation,   proper   housing,  1    xi   c         xi     1  i  •      ^      -i     •   x      xi    x 

.      f      ^,    .  ,  ,,    T^  ^  •      1  11  1  pavs  both  from  the  human  and  economic  standpoints;  that 

etc..  for  tlieir  einiilovees.-'     Becau.<e  it  iiavs  in  dollars  and  1    "  ix      r  xi  ■  i- xi  1         ,  x    x 

_  '     •  loyalty  01  the  men  is  one  of  the  employer  s  greatest  assets ; 

124  E.  2sth  St..  New  York  City.  and  tliat  character  counts  most  of  all      More  than  this,  he 
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learn.*  in  general  to  understand  men.  he  learns  how  to 
s}Tnpathize  with  the  other  fellow's  point  of  view  and 
how  to  handle  men  successfully.  Surely  all  this  is  part  of 
an  engineer's  cqiiipnient  for  life. 

This  practical  service  is  only  one  of  the  many  activities 
promoted  by  the  Industrial  Service  ^loveraent.  The 
countrj-  has  been  divided  by  territories  and  special  speak- 
ers have  been  secured  for  the  colleges  of  each  territory. 
Successful  employers,  engineers,  labor  men.  social  work- 
ers and  others  give  special  addresses  on  human  engineer- 
ing, industrial  betterment  and  kindred  topics.  An  indus- 
trial-service reference  library  and  articles  in  college  pub- 
lications maintain  interest.  At  the  close  of  each  year  spe- 
cial meetings  of  the  seniors  are  held  and  arrangements 
made  to  cooperate  with  the  interested  men  after  gradu- 
ation. 

One  graduate  writes:  "I  owe  my  present  position  to 
the  class  of  foreigners  I  taught  while  at  college.  My  in- 
terest has  grown  each  year  since,  and  I  now  have  charge 
of  all  the  educational  work  in  our  company."  We  hear 
constantly  from  young  technical  graduates  who  are  ac- 
compfishing  remarkable  results.  One  man  has  put  up  a 
$30,000  club  house  for  his  employees,  another  has  be- 
come an  e.xpert  in  accident  prevention,  and  another  is 
secretary  of  an  educational  committee  in  a  large  city. 

It  is  significant  that  the  national  engineering  societies 
are  expressing  active  interest  in  this  Movement.  At  the 
June,  1914,  meeting  of  the  American  Society  of  Mechani- 
cal Engineers,  Prof.  J.  W.  Koe,  of  Yale,  read  a  paper 
about  the  Movement,  in  which  he  said : 

The  development  and  application  of  the  highest  types  of 
Industrial  management  are  going  to  be  difficult  and  delicate 
work,  if  the  results  are  to  be  made  a  permanent  benefit  to 
society  as  a  whole.  Those  who  personally  direct  this  devel- 
opment will  largely  determine  the  efficiency  with  which 
"efficiency"  itself  is  applied.  If  the  attempt  is  made  by 
those  in  charge  to  seize  all  the  benefit  of  the  improved  meth- 
ods and  to  crowd  the  advantage  of  the  employer,  they  will 
either  defeat  or  indefinitely  postpone  the  advance.  They  must 
be  experienced  men,  wise,  fair,  thoroughly  conversant  with 
possibilities  and  free  from  sentimental  idealism.  This  means 
not  only  a  knowledge  of  machinery,  systems,  and  time  study, 
but  of  human  nature  and  the  rights  and  real  needs  of  indus- 
trial  workers. 

The  executive  engineer  will  be  at  the  focus  of  this  situa- 
tion. He  alone  is  in  direct  personal  contact  with  the  two 
great  elements  involved,  capital  and  labor.  His  thorough  un- 
derstanding of  both  of  these  forces  will  prove  one  of  the 
greatest  elements  in  progress. 


By  Henry  H.  QuijiBvf 

There  was  constructed  and  opened  to  travel  about  a 
year  ago  a  bridge  that  is  believed  to  be  of  a  new  type, 
and  that  is  of  interest  as  such,  besides  presenting  a  means 
of  obtaining  a  much  desired  class  of  structure  where  other- 
wise it  would  be  impracticable.  The  design  as  worked  out 
proved  to  be  economical  in  cost  of  construction,  and  the 
bridge  is  quite  rigid  under  traffic  and  is  an  admired 
ornament  to  the  locality. 

In  appearance  it  is  a  concrete  arch,  but  in  reality  is 
composed  of  two  balanced  cantilevers  which  are  theoretic- 
ally independent  of  each  other  in  action,  being  connected 
simply  by  a  short  suspended  span  over  the  channel,  each 
cantilever  being  in  itself  stable  over  a  single  pier  without 
assistance  from  the  other,  and  without  anchorage. 

The  bridge  is  in  the  city  of  Chester,  Penn.,  carrying 
Fifth  St.  over  the  Chester' Eiver.  Its  length  is  160  ft. 
over  all,  with  main  span  of  95  ft.  c.  to  c.  of  piers,  and 
wings  or  shore  overhangs  of  31  ft.  and  3-4  ft.  respectively. 
It  is  GO  ft.  wide,  with  cartway  of  36  ft.  between  curbs. 

The  peculiar  design  was  adopted  because  of  the  desire 
of  the  authorities  for  not  only  an  open  deck  but  an  orna- 
mental arch  bridge  at  this  point,  while  the  sub-surface 
conditions  were  such  as  would  make  a  real  arch  very 
costly  to  construct.  Also  as  the  river  is  navigated  past 
this  point  it  was  desirable  to  have  a  thin  floor  at  the 
middle  of  the  channel  without  humping  up  the  street 
grades. 

These  sul)surface  conditions  consisted  of  deep  soft 
mud  on  one  side  of  the  river  with  the  hard  rock  bottom 
sloping  steeply  away  from  the  channel,  so  that  even  if  an 
arch  abutment  had  been  carried  down  to  it  skewback 
steps  would  have  to  be  cut  in  it  to  prevent  sliding  with 
the  thrust  of  the  arch,  and  the  character  of  the  rock 
was  suspected,  because  of  the  structure  of  outcroppings  in 
the  neighborhood,  to  be  seamy  and  untrustworthy  for  de- 
pendence against  sliding.  Also,  the  authorities  that  paid 
for  the  bridge  are  not  the  local  municipal  government, 
and  are  by  law  restricted  in  their  jurisdiction  and  respon- 

•From  a  paper  presente<l  at  the  December  meeting  of  the 
American  Association  for  the  Advancement  of  Science. 

tChief  Engineer,   Dept.  of  City  Transit.  Philadelphia,  Penn. 
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8il>ilitv  to  til.'  .vtivn.iti.s  .,f  ai.v  l.ri.lj;.'  Hint   lli.-.v  .on-      .urH  will,  tlir  Kival.-Kt  .•..iic'iilnition  ..ii  ll.-  .Miv,...'  Hul 
stmt".     Tlirivl..iv  tlii'v   wiTi-  ii<'>l   n's|M>nsiliU'   for  .Mtlior     of  a  wiiiK'  wlu-n  tli.Tf  in  no  iiv.-  load  on  the  span, 
the  I'onstnirtioii   or   llic   niaintcnainr   of   tlii'   Htn<*'l   t\\t- 


iiromlu's  to  the  l)ii(l;;t'  ami  wire  not  <  alJoil  u|Min  to  pro- 
vide nlaiiiin^'  walls  lu-voinl  the  Inid^ic  propi-r  to  maintain 
the  lianks  of  the  approadu's.  'riiis  loiiriidoralion  is  of  ini- 
iMU'taiui'  lu'cansf  tlu'  stivam  liomis  so  as  to  How  nearly 
painllfl  with  till-  strict  on  <inc  side,  and  a  retainin;;-wal 


l^oAris  -  The  strneliiie  is  designed  for  heavy  stroet 
loads-  two  •.Ireet-railway  tracks  earh  eovcred  with  r,0-ton 
rars  and  \elii.le  loads  on  the  shoulders  av<Ta^'in;r  100  Ih. 
per  s(|.ft.  or  eoneentrated  to  I'l  tons  per  axle.  Tlu;  side- 
walks were  desi;;iie(|  in  contemplation  (d'  the  possibility, 
not    infrecpieiitly   reali/.ed,  of  iin  antomohile   loaviii;;  (he 


abutment  winj;.  to  he  of  use  as  such,  would  have  ha<l  to     <  art  way  and   lrav<r.siriK  the  sidewalk.     The  floor  of  the 

he  M-rv  loiii;    and  in  llic  deep  mud  \M>uld  ha\e  heeii  very 

I'.vpi'iisive. 

The  liridLic  w:is  huilt  l>y  the  antliiiritie<  of  the  (^luntv  d' 
Delaware,  and  liie  approaches,  which  are  (he  lied  of  Fiflii 
St..  me  within  the  jurisdiction  of  the  authorities  of  the 
ci(v  of  Cliesler,  which  is  in  Delaware  County. 


(iirtway  is  of  concrete  jink  arches  turned  hetween  the 
rihs.  niid  the  sidewalks  are  rod-reiiiforced-ion<roto  slahs. 
I'lKiTlMis^-The  deep  mud  oil  tlie  east  side  of  the  river 
rallied  for  pile  foundations  to  the  pier  on  that  side,  while 
on  (lie  west  side  the  rock  is  so  near  the  siirfact!  that  ii 
Ihiii   coiicn'lc   lied    laid   on    it   was  all    that   was    needed. 
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CnOSS-SECTION   THR0U6H   ROADW/iy,     SH0W/N6    STEEL    FRAME    REINFORCEMENT 

Fig.  I.     Details  oi'  tiik  Fii  tii  St.  I'.iiiiuiE 


The  principle  of  the  balanced  cantilever  is  that  of  the 
douiile  cantilever  gantry  crane,  where  the  load  travels 
lioni  one  side  to  the  other  of  the  support,  the  varying 
position  of  the  live  load  shifting  the  center  of  the  gross 
pressure  on  the  pier  to  one  side  or  the  other  of  the  mid- 
dle of  the  pier.  If  the  range  of  shift  is  not  more  than 
ene-third  of  the  width  of  the  sup])ort — one-sixth  either 
way  from  the  center— there  will  not  be  any  ui)lift  or  ten- 
.  ion  at  the  edge,  and  the  extreme  intensity  of  pressure 
on  the  loaded  edge  will  not  be  more  than  twice  the  aver- 
age over  the  whole  width,  and  the  heavier  the  dead  load 
is  in  projiortion  to  the  live  load  the  less  the  eccentricity 
of  the  combined  load  ran  be.  This  bridge  was  designed 
so  that  the  dead  load  balances  just  at  the  middle  of  each 
pier  with  equal  moments  from  both  sides,  and  the  greatest 
possible  eccentricity  of  live  load  either  on  the  wings 
alone  or  on  the  span  alone  will  shift  the  eenter  of  gravity 
of  the  combined  live  and  dead  less  than  the  limiting 
one-sixth  of  the  width.     The  i.iaximum  eccentricity  oc- 


The  foundation  concrete  in  each  pior  was  regarded  as  dead 
weight  and  was  anciiored  to  tlie  superstructure  with  em- 
bedded vertical  steel  rods  to  get  the  lienefit  of  its  effect 
on  the  shifting  center  of  gravity  of  the  mass. 

The  east  jiier  was  made  !(>  ft.  wide  in  the  direction 
of  the  axis  of  the  bridge  to  insure  a  width  three  times 
as  great  as  the  shift  of  the  center  of  pressure  on  it. 
The  piles,  which  were  of  wood,  were  driven  to  rock, 
but  because  of  the  softness  of  the  mud  stratum  and  the 
shallowness  of  the  gravel  over  the  rock,  the  loading  of 
the  piles  was  limited  to  Ifi  tons  per  pile  of  the  outer  rows 
under  greatest  eccentricity.  Spur  or  batter  piles  were 
driven  on  both  sides  and  both  ends  to  prevent  lateral 
displacement,  but  they  were  not  assumed  to  carry  any  ver- 
tical load. 

The  mud,  being  soft,  gives  very  little  lateral  support  to 
the  piles,  which  therefore  became  unbraced  columns.  In 
order  to  give  them  fixity  at  the  top  and  reduce  their  ten- 
dency to  buckle  under  load  the  concrete  capping  was 
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I  ast  around  the  upper  3  ft.  of  their  length,  and  it  was  tied 
to  them  with  embedded  .-Jteel  rods  hooked  around  the 
outer  piles  to  prevent  the  concrete  cracking  away  on  the 
line  of  the  outer  row. 

STKUCTniAL  Details — The  concrete  rihs  arc  ten  in 
number  and  are  12  in.  thick,  and  are  reinforced  with 
steel — both  riveted  structural  members  and  embedded  rods 
in  combination.  Tlie  riveted  trusses  were  made  only  strong 
enough  to  carry  the  weight  of  the  forms  and  the  soft  con- 
crete of  the  ribs,  no  fal.-^ework  being  used  on  the  job. 
The  rods  comprised  nearly  one-half  of  the  tension  rein- 
forcement of  the  ribs. 

Transverse  dia])hragms  of  concrete  6  in.  thick,  rein- 
forced with  rods,  were  cast  at  four  points  in  the  span 
to  act  as  distributors  transversely  of  concentrated  load- 
ing, and  the  counterweights  at  the  ends  of  the  wings, 
which  are  3i/>  ft.  tliick.  are  reinforced  in  tlie  same  way 
iind  for  the  same  piiiixisc  as  well  as  fur  the  purpose  of 
suspending  them  from  the  ribs.  They  were  designed  so 
that  the  load  from  one  street-car  track  will  be  distributed 
over  four  ribs,  or  the  load  of  the  two  tracks  distributed 
to  and  carried  by  the  eight  interior  ribs.  Transverse 
walls  2  ft.  thick  along  each  edge  of  each  pier  serve  to 
complete  tlie  lateral  distribution  if  any  more  should 
be  "needed.  The  diaphragms  are  useful  also  as  diagonal 
braces  for  the  ribs. 

The  ribs  are  spaced  so  as  to  take  the  rails  of  either 
one  track  or  two  tracks,  and  only  vehicle  traffic  will  come 
on  the  jack  arches,  which  have  a  crown  thickness  of  614  in. 
Their  thrust  is  transversely  of  the  bridge  and  is  resisted 
by  structural-steel  ties  at  intervals  across  the  whole  width. 


Crac/e  P.027S 
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the  sidewalk  slabs  acting  as  horizontal  beams  in  gathering 
the  thrust  to  the  ties. 

The  suspended  span  between  the  two  cantilevers  con- 
sists of  a  20-ft.  length  of  one  of  the  cantilevers.  It  is 
therefore  continuous  witii  it  and  in  fact  is  suspended  only 
from  the  other  cantilever.  This  continuity  of  the  flanges 
modi  lies  to  some  extent  the  cantilever  action.  i)ut  it  does 
to  only  a  very  limited  e.xtent  and  was  designed  to  con- 
tribute to  rigidity.  In  placing  the  trusses  in  erection 
they  were  adjusted  on  their  bearings  so  as  to  divide  the 
initial  load  of  the  susjicnded  span  equally  between  the 
two  cantilevers.  This  was  accomplished  by  wedging  under 
the  east  tru.sses,  which  were  the  continuous  ones,  until 
the  weight  of  the  ends  resting  on  the  seats  at  the  ends 
of  the  west  trusses  was  one-half  of  the  weight  of  the  sus- 
pended span,  as  determined  by  testing  with  a  lever  of 
convenient  proportions. 

The  concreting  of  the  ribs  was  done  in  two  stages,  a 
pair  of  steel  rods  being  embedded  at  the  top  of  the  first 
stage  in  each  rib  to  create  preliminary  cantilevers  that 
absorbed  initial  stress  from  the  subsequent  concreting, 
and  did  so  at  a  point  that  does  not  get  the  maximum 
stress  from  full  load.  Care  was  taken  in  placing  con- 
crete to  keep  the  growing  load  approximately  symmetrical 
over  the  piers. 

As  the  lower  edges  of  the  ribs  are  compression  members, 
and  the  river  craft  are  heavy  barges  floated  up  and  down 
stream  on  the  tide,  which  runs  fast  at  this  point,  it  was 
desirable  to  protect  the  ribs  against  collision,  and  this 
was  done  by  constructing  a  (i-in.  rod-reinforced-concrete 
slab  sheeting  between  the  rihs  halfwav  un  from  the  spring, 
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Fig.  4.     Reixforckmext  ix  Place  :  Fifth  St.  Bridge,  Chester,  Pexx. 


making  a  smooth  soffit  that  the  corners  of  scows  cannot 
■iigage   and  that  also  very  circctivdy  braces  tlie  ribs. 

The  parapets  are  open  balustrades  of  concrete  faced 
with  a  fine  concrete  or  granolithic  mixture  which  was 
finished  by  scrubbing  witli  brushes  and  water  when  only 
partly  liardcned.  The  texture  and  tone  that  resulted 
resemble  hammer-dressed  granite,  and  the  surface  is  not 
subject  to  either  hair-cracking  or  efflorescence  or  discol- 
oration and  is  rough  enough  to  discourage  the  practice 
of  penciling  on  it  by  idlers. 

A  gallery  space  was  constructed  under  each  sidewalk 
for  the  accommodation  of  water  and  gas  mains  and  elec- 
trical conduits. 

Theory  of  Design — The  theory  of  the  design  of  this 
bridge  is  that  the  two  cantilevers  are  independent,  and 
the  construction  carried  out  the  theory  by  leaving  an  open 
joint  in  the  floor  where  the  two  ends  came  together,  but 
apparently  the  push  of  the  earth  fill  against  the  piers 
b.olds  the  joint  tightly  in  contact  and  produces  a  certain 
amount  of  real  arch  action  in  the  arched  span.  The  joint 
has  not  opened  .so  much  as  a  visil)le  crack  even  in  the 
coldest  weather.  It  was  made  by  lapping  gussets  between 
the  ends  of  the  trusses  and  bolting  through  slotted  holes 
to  pennit  movement  in  temperature  changes.  Heavy  steel 
angle  dams  were  provided  against  which  to  finish  the 
floor  concrete.  It  would  seem  from  the  experience  here 
that  the  joint  with  play  for  movement  was  an  unnecessary 
refinement  in  the  design  and  might  have  been  omitted. 

Even  if  tiie  pressure  of  the  filling  against  the  ends 
were  not  existent,  and  in  consequence  some  tension  were 
to  develop  across  the  span  in  cold  weather,  no  harm 
could  result  from  complete  continuity  of  flanges,  for 
the  onl>  effect  would  be  a  fractional  change  of  stresses 


in  tlic  rib  with  a  slight  increase  in  the  computed  maxima. 
Besides,  under  such  a  condition  of  no  end  pressure  tlie 
continuity  of  both  flanges  would  contribute  to  rigidity 
under  moving  loads.  The  maximum  tensile  stresses  in 
the  ribs  occur  under  full  live  load,  and  any  pulling  force 
across  the  channel  would  first  ojjerate  to  neutralize  the 
compressive  stress  in  the  cantilevers,  and  such  tension 
as  would  actually  develop  would  be  only  in  the  nature 
of  initial  stress  wliich  would  be  almost  wholly  absorbed 
by  normal  load  stress.  Therefore  it  would  seem  to  be 
safe  and  desirable  as  well  as  economical  to  rivet  up  the 
flanges  and  omit  the  joint  in  the  floor. 

A  cantilever  is  inherently  more  flexible  and  less  rigid 
than  a  braced  arch  or  than  even  a  simple  truss,  because 
the  flange  stresses  are  acting  throughout  a  longer  line 
with  consequent  greater  stretch  and  greater  shortening 
of  flanges,  for  the  same  reason  that  a  long  beam  will  de- 
flect more  than  a  short  beam  under  tlic  same  fiber  stress. 

Also,  in  the  case  of  this  bridge  the  transit  of  the  cen- 
ter of  gravity  forth  and  back  from  one  side  to  the 
other  of  a  pier  constitutes  a  rocking  force,  and  might 
be  expected  to  appear  as  an  influence  causing  .some  hori- 
zontal movement  in  the  pile  pier.  There  is,  however,  no 
perceptible  effect  under  the  loads  to  which  it  has  as  }'et 
been  subjected  and  the  structure  is  as  rigid  as  a  real  arch. 

Persoxxel — The  bridge  was  designed  for  and  built 
by  Commissioners  Geo.  W.  Allen,  J.  D.  Pierson  and  T. 
F.  Feeley  of  Delaware  County,  Pennsylvania,  and  the 
contractor  was  Carl  R.  Camp. 

The  contract  price  of  the  bridge  was  $33,000,  or  $3.43 
per  sq.ft.,  the  contract  having  been  made  at  the  time 
when  the  cost  of  construction  material  and  labor  was  at 
the  highest  point. 
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By  ri!Ksi()\  K.  Vates* 


^IWUFlSI-S — I  III  jj  lore  men  Is  in  iiiiicliineri/  for 
quarryiiKj,  cru-sltiny  anil  transiJortiiKj  broken  stone 
have  well  nigh  revolutionized  the  business  of 
crushed-stone  production.  A  newly  opened  trap- 
rock  quarry,  equipped  with  the  latest  appliances  for 
cnistiing  and  handling  broken  rock,  is  here  de- 
scribed by  its  designing  and  constructing  engineer. 

Most  of  the  c-nislR'il  tia])  ruek  for  the  supply  of  New 
York  City  and  vicinity  lias  liitherto  been  obtained  from 
the  great  deposits  of  lia|i  rock  on  the  western  bank  of  tiie 
Hudson  liiver.  Fifteen  years  a.u^o  the  States  of  Xew 
York  and  Xew  Jersey  joini'd  in  a  movement  to  stop  the 
injury  to  tlie  Hudson  Kiver  scenery  by  tiie  operation  of 
the  quarries,  and  created  the  Palisailes  Interstate  I'ark 
Conunission  witli  authority  to  condemn  and  accpiire  the 
quarry  properties.  The  Commission  now  controls  the 
entire  river  frontage  for  tlie  length  of  the  Palisades, 
some  15  miles,  and  at  Hook  Mountain,  35  miles  north 
of  the  city,  wliich  has  been  in  recent  years  the  chicl' 
source  of  trap  rock  supply,  the  Commission  has  now 
acquired  and  closed  all  the  trap  rock  quarries  save  one, 
on  which  condemnation  proceedings  are  in  progress. 
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The  closing  of  tiicse  nearby  sources  of  tra()-rock  supply 
has  made  |)ossil)lc  the  development  of  more  distant  sources. 
A  project  which  originated  many  years  ago  to  develop  a 
great  deposit  of  trap  rock  in  soutlicni  Connecticut  lias 
within  the  past  year  been  carricil  intn  cIlVcl.  .\t  North 
Uranfonl,  Conn.,  nine  miles  cast  of  New  Haven,  the  New 
H  .veil  'i"ra|i  Kock  Co.  has  o|)encd  (piarrics  and  created  a 
stone-crushing  |)lant  and  ship|)ing  facilities  which  will 
doubtless  become  one  of  the  largest  crushed-stone  enter- 
prises in  the  Cnited  States. 

Totoket  Mountain,  on  whn  h  the  tra|)-iii(k  de|)osit 
occurs,  is  a  liroad  plateau  several  miles  in  lengtii.  nii  which 
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an  underlying  stratum  if  sandstone  is  covered  with  a 
sheet  of  trap  rock  150  ft.  or  more  in  depth.  The  company 
has  acquired  title  to  GOO  acres  of  land  for  its  ((uarry 
property;  and  if  the  marketable  trap  rock  on  the  tract 
be  estimated  at  no  more  than  half  a  million  tons  per  acre, 
it  is  readily  seen  that  the  quarry  is  practically  ine.x- 
haustible. 

A  year  ago  the  writer  was  j)laced  in  charge,  as  chief 
engineer  and  general  manager,  of  the  work  of  develop- 
ing this  quarry  and  creating  facilities  for  crushing  the 
rock  and  shipping  it  to  market.  The  general  plan  of  the 
entire  operation  is  shown  in  tlie  accompanying  sketch 
map,  Fig.  1.  The  trap-rock  deposit  which  forms  the  top 
of  the  mountain  is  covered  with  but  a  thin  layer  of  soil. 
The  face  of  the  hill  for  a  long  distance  is  very  abrupt. 
.\long  this  steep  slope  a  quarry  face  has  been  opened 
some  5000  ft.  in  length  and  50  ft.  in  lieight.  The  trap 
of  Totoket  Mountain  shows  the  columnar  formation  to  a 
remarkable  extent :  and  when  lifted  by  a  blast,  it  breaks 
up  into  fragments  of  small  sizes,  k-aving  very  few  chunks 
so  large  that  they  require  dobey  shooting  in  order  to  be 
handled  by  a  steam-shovel  dipper. 

In  working  this  (piarry  face,  the  present  j)ractice  is  to 
drill  horizontal  "snake"  holes  at  the  (piarry  floor  about 
.SO  ft.  deep  and  10  ft.  apart.  .Vfter  springing  the  holes, 
they  are  charged  with  G0%  dynamite.  About  twenty 
holes  are  loaded  and  fired  at  one  time,  lifting  an  area  of 
ledge  about  :iOO  ft.  long  and  30  ft.  in  dejjth  back  of  the 
working  face.  Instead  of  the  horizontal  drill  lioles,  well 
drills  may  be  used  on  the  top  level.  Steam  from  portable 
boilers  is  now  used  for  drilling,  but  the  quarry  may 
eventually  be  equipped  with  compressed  air. 

As  the  face  has  now  been  developed,  there  are  two 
distinct  quarries,  so  that  if  one  is  shut  down  to  e.xtend 
track  or  for  other  reasons,  the  other  tpiarry  may  keep 
up  the  supply  of  rock  to  the  crushers.  The  plan  of 
ojieration  is  to  take  off  a  layer  of  rock  50  ft.  in  height 
over  the  entire  area.  Another  quarry  floor  will  then  be 
ojiened  on  a  level  50  ft.  lower  and  the  operation  continued 
as  before. 

Steam  shovels  load  the  blasted  rock  into  side-dump 
steel  cars  of  standard  gage  and  about  five-ton  capacity, 
and  as  fast  as  a  train  of  these  cars  is  loaded  it  is  taken 
to  the  crusher  jilant  over  a  2%  down  grade  by  15-ton 
locomotives. 

The  crushing  i)lant  is  built  on  the  steep  side-hill  slope 
below  the  (piarry  level.  The  steep  slope  was  a  great 
advantage  as  it  made  possible  the  flow  of  the  rock  by 
gravity  through  the  crushing  house.  The  soft  sandstone 
of  the  side  hill  was  excavated  until  a  series  of  benches 
was  formed ;  heavy  concrete  retaining  walls  were  built 
at  the  sides,  and  on  these  avails  was  erected  the  steel- 
frame  superstructure  whiih,  besides  carrying  the  roof  and 
sides  that  protect  the  iiuichinery  from  the  weather,  sup- 
ports runways  on  which  are  |)laci'd  traveling  cranes  for 
liandliiig  the  heavy  macbiiu'ry. 

The  Imilding  is  10  f(.  in  width  and  210  ft.  in  length. 
'u.;  general  appearance  and  the  arrangement  of  the 
machinery  in  it  are  made  «Kar  b\  the  acconiiiaiiying 
dra>viiigs  and  photographs.     A  iMilua\  track  runs  through 
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tho  huiltlin^'  <ni  tin-  ii|i|)cr  lcvi«I.  'I'lic  limtlcil  IraiiiH  fr<»iii 
tlio  (|uarrv  enter  on  lliin  triuk  aixl  uh  eaeli  ear  ediiu'H 
opposite  the  liojiper  over  the  hij;  jnw  enisher  itH  hm<l 
of  broken  stone  is  (lumped  into  tlie  hopper.  After  diinip- 
iiifj.  tlie  empty  ears  pi  on  out  of  the  luiihlinK 
Hiiil  are  .switched  Imck  mi  a  ntiini  track  to  the 
<|uarrv. 
Th," 
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-Miie  is  a  HiK'lmnan  jaw  crusher  havin<;  aii  openiuji   18 

.  wide  and  T'2  in.  h)U<,'.     The  ojteMinfi  tiiroujih  the  jaws 

this  cru.<lier  is  10  in.  in  widtli ;  and  as  a  larjjc  ])art  of  the 

,k  from  tlie  quarrv  is  l)rokon  uj)  bv  the  blastinjr  info 

I'.L's   smaller   than   this,   the   rock   passes   through    tlii.; 

usher  very  raj)idly.     From  the  bottom  of  this  erushoi- 

the  rock  falls  by  jrravity  into  the  hopper  of  a   Xo.   10 

iryratory  crusher,  which  reduces  the  rock  to  a  maximum 

c  of  .")  in.     By  the  time  the  rock  leaves  this  cruslier,  a 

'usiderablc   proportion    has   already   been   cruslied    into 

market   sizes,   so   the   stream   of   liroken   rook   is   carried 

upward  by  an  inclined  licit  conveyor  to  a  scalping  screen. 

The  stones  already  liroken  to  market  size  dro|i  through 

the  perforations  in  the  screen  and   fall  down  a  chute  to 


a  conveyor  lielt,  which  carries  them  to  the  main  conveyor 
iH'lt  to  the  Htora^'e  liinn. 

Tlie  Hlone  which  rcfpiires  further  criishing  pawHCH  tlie 
length  of  the  Hcalping  wreen  and  is  delivered  by  a  belt 
conveyor  to  a  buttery  of  four  No.  G 
gvratory  eriishers.  These  reduce  near- 
iv  all  the  stone,  none  of  which,  it  will 
be  remeiiihered,  is  over  ."»  in.,  to  market 
LJ      ■tsyTd'  sizes.     'I'lie  stone  discharged  from  this 

I-    ""    ■    *  :  balliTv  of  crushers  is  carried  by  a  Imit 

c<ui\cyor  lo  a  pair  of  scalping  screens 
placed  in  |)arallcl.  Any  t;iilings  pass- 
ing these  screens  ImII  intu  a  pair  of 
disk  crushers,  whicli  may  be  adjusted 
to  break  the  stone  as  finely  as  may  be 
ilesired. 

The  three  streams  of  broken  stone — 
that  from  the  first  scal|)ing  screen, 
that  passing  the  screens  beyond  the  four 
Nil.  <>  crushers  and  tiiat  leaving  the 
disk  crushers — are  ail  delivered  to  the 
foot  of  a  conveyor  ImM  li'jidiMg  from  the 
lower  end  of  tiie  ciu.-liiiig  house  to  the 
top  of  the  screening  and  shipping-bin 
house,  siiown  in  Fig.  3.  This  is  a 
huge  rectangular  wooden  bin,  100  ft. 
long,  ;5.J  ft.  wide  and  30  ft.  high,  di- 
vided into  six  ((inipartnients,  each  con- 
taining a  special  size  of  .stone. 

Over  these  bins  are  two  pairs  of 
revolving  screens,  the  first  pair  of 
which  receives  all  the  stone  brought  up 
from  the  crushing  house  liy  the  conveyor  belt.  These 
screens  take  out  all  tlie  2-in.  stone  and  iVt-in.  stone  and 
drop  it  into  the  first  two  bins,  discharging  all  the  finer 
stone  upon  a  conveyor  belt,  which  delivers  it  to  the  second 
])air  of  screens. 

'I'lie  jackets  of  these  screens  have  -l/^-in.  holes  for  the 
first  half  of  their  length  and  %-in.  holes  along  the  second 
half.  All  stone  passing  through  the  %-in.  holes  falls 
upon  a  pair  of  pulsating  screens,  one  located  under  each 
revolving  screen.  These  clean  the  stone  and  separate  the 
dust  and  dirt  from  thi'  y^-\n.  stone.  The  %-in.  holes 
in  the  screen  jackets  remove  the  l/2'iii-  intone,  and  the 
tailings  from  the  screen  give  1-in.  stone  while  from  the 
jacket  comes  %-in.  stone. 
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The  seven  revolving  screens  are  manganese  steel 
throughout.  Tlie  first  five  are  made  from  the  same 
pattern,  the  only  dilYerence  being  in  the  size  of  the  holes 
in  the  screen  j)lates.  Each  screen  is  equipped  with  a  dust 
jacket  in  which  tlie  holes  are  smaller  than  those  in  tlie 
main  screen.  This  greatly  increases  the  capacity  and 
efficiency  of  the  screens. 

On  account  of  tlie  continual  forward  movement  of  the 
crushed  stone  lliroiigii  the  crushers  and  screens,  the  output 
is  greatlv  ini-reascd,  as  no  tailings  are  brought  back  to 
the  crusiier.      The  opening   in    the   crushers  can   be  ad- 
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justed  so  that  if  one  crusher  becomes  overloaded  and 
flooded  with  stone  its  opening  can  be  increased  or  thi' 
opening  of  the  crusher  back  of  it  may  be  reduced.  This 
gives  maximum  capacity  for  all  crushers. 

Should  the  initial  crusher  be  out  of  commission,  the 
stone  can  be  fed  direct  from  the  quarry  cars  to  the  Xo.  10 
crusher.  Should  the  Xo.  10  be  out  of  commission  the 
stone  can  pass  from  the  jaw  crusher  direct  to  the  four 
Xo.  G  crusliers.  Tlie  screens  can  be  operated  singly  or 
in  j)airs  as  production  requires,  and  any  screen  may  be 
stopped  for  repairs  without  stopping  the  whole  jilant. 
It  would  recpiire  a  series  of  accidents  to  put  the  entire 
plant  out  of  coniiiiission.  as  any  crusher  can  be  bypassed. 

Especial  attention  has  h^-eii  given  to  standardization 
throughout  the  plant  and  as  few  different  sizes  are  used 
as  possible.  This  reduces  the  stock  of  s])are  parts  to  be 
carried  and  the  chance  of  errors  in  making  repairs. 

Cai'e  has  hccn  taken  to  avoid  wear  where  the  stream 
of  stone  enters  anti  leaves  the  belt  conveyors,  the  ciideavoi- 
ijeing  to  make  stone  fall  on  stone  rather  than  on  steel 
chutes.  .Ml  skirt-boards  are  free  from  contact  with  the 
belts  and  are  held  by  braces  fastened  to  the  stringers 
below  the  conveyors. 

An  interesting  fealnic  in  I  he  design  is  that  ulun  neces- 
sary the  entire  plant  of  eight  criisJK'is  can  be  tliiplicated 
Mithin  the  present  building  without  moving  a  single 
crusher  from   its  present  location. 

The  entire  crushing  and  screening  plant  is  driven  by 
seven  electric  motors,  one  of  2")0  hp.,  three  of  150  hp. 
and  one  each  of  100,  *.")  uiid  ;5r>  hp.  The  ',i.")0-hp.  motor 
drives  tlie  big  jaw  crusher,  which  re(|iiires  about  200  hp. 
under  normal  conditions,  but  in  cold  weather  and  when 
starting  uniler  a  load  it  sometimes  calls  for  considerably 
more.     The  5JoO-iip.  motor  therefore  drives  also  the  (irst 


scalping  screen  and  two  l)elt  conveyors  v.hich  run  empty 
until  the  jaw  crusher  has  begun  running  and  started  the 
stream  of  stone. 

On  account  of  the  limited  room  between  the  jaw 
crusher  and  the  rock  wall  at  the  upper  end  of  the  power 
house,  the  motor  was  placed  close  to  the  crusher,  the 
shaft  centers  being  only  10  ft.  apart.  A  "Lenix"  drive  has 
been  installed  on  the  belt  by  which  the  motor  drives  the 
jaw  crusher.  This  drive  is  essentially  a  countenveighted 
idler  which  rests  on  the  slack  side  of  the  belt  and  greatly 
increases  the  arc  of  contact  on  both  pulleys. 

The  electric  current  to  operate  the  plant  is  transmitted 
at  (J(iO0  volts  over  a  private  pole  line  seven  miles  from 
the  powerhouse  of  tlie  New  Haven  ]-]lectiic  Co.  This 
three-phase  current  is  delivered  to  a  bank  of  outdoor 
transformers  which  deliver  current  at  550  volts  to  the 
main  switchboard,  located  in  a  small  building  entirely 
outside  the  crusher  house.  All  of  the  motors  are  of  the 
slip-ring  type,  with  outside  dust-proof  collector  rings, 
and  all  motors  of  100  hp.  or  over  have  three  bearings. 

To  furnish  water  for  the  works,  a  pumping  plant  was 
erected  at  a  small  lake  about  a  mile  distant.  Part  of 
the  GtJOO-volt  current  is  stepped  down  to  2200  volts  by  a 
small  transformer  at  the  crusher  house,  and  is  trans- 
mitted thence  to  the  pumping  station,  where  it  is  further 
stepped  down  to  220  volts  for  rimniug  the  pump  motor. 

Eeturning  now  to  the  screen  house,  the  six  rectangular 
bins  in  this  house  have  a  combined  capacity  of  3000  cu.yd. 
The  stone  from  these  bins  can  be  delivered  either  directly 
into  railroad  cars  run  alongside  the  bins  or  the  bins 
can  be  emptied  from  the  bottom  upon  a  belt  conveyor 
iuiniin<r  1hron<jfh  a  tunnel   underneath  the  center  of  the 
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screen  house.  This  bell  conveyor  delivers  the  stone  into 
a  small  ship))ing  bin,  from  which  it  may  be  cluited  directly 
into  a  railway  car,  as  will  be  (>vident  by  tlu>  plan  view. 
Of  course  flu-  stone  is  as  a  rtilt>  drawn  from  the  chutes 
in  the  side  of  the  bin.  When,  however,  there  is  a  par- 
ticular ilemand  for  one  size  of  stone  it  may  be  necessary 
to  draw  the  bin  down  below  the  level  of  the  side  chutes, 
and  under  these  conditions  the  bottom  chutes  and  the  belt 
conveyor  »rv  used. 

A  yard,  with  capacity  for  10  standard-gage  railway 
cars,  is  located  just  east  of  the  screen  house.  The  empty 
lars  run  by  gravity  down  to  the  screen  house,  where  tiiey 
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of  tlif  I  mil 


Mil 
luT    I 

capiu 
for 


I    tlicn   piisH  (iviT  (rmk  muK'H  at  tlio  riul      Hlii|i|»inf,'   hIoih-    liy    wad-r   fin-   hchwh   arc    luadnl    i)y   holt 

lousf,  and  IIh-ikv  to  a  loadril  car  yard 

•ity.     Ilciv  till'  liiadcd  cafH  arc  miidc  n|i 

laiiliii;;   to   tidewater,  nix   iiiili'i*  diHtant. 

t  and  the  fjrade  is  casv  in  tlic  tliicition 


'lii.    t;.         \ll:\\     (II     ('l;l   vlIKi;    \\n[   vi; 


Fiu. 


SiiiPi'iM;  Bin  and  SniKEN  11uu.se  unueu  Cox- 

STUrCTIOX 


Kui.  S. 


Gi;uur  or  Fulk  No.  10  Ckl^iieks  with  Jaw 
Crusiiek  ai'.ove  IN'  Backghouxu 


At  the  tidewater  torniinal,  whith  is  ahout  70  miles  dis- 
tant from  Xew  York,  tlie  cars  may  he  dumped  into 
storage  bins  of  about  -1000  eu.yd.  capacity  or  they  may  be 
dumped  from  a  high  trestle  on  a  ground-storage  area 
where  an  unlimited  amount  of  stone  can  be  stored.    For 


roiiveyors  from  tlic  stdiage  bins.  A  Ijasiii  has  been 
dri'dgcd  Hiiniiiciilly  large  to  liold  liii-  hcowh  and  channel 
e\teiiiling  froni  the  liasin  out  to  deep  water,  a  dlHtancc! 
i>(  about  |(Mii)  ft.  I>ire<t  cr)nn(!eliiin  is  also  made  at  tluH 
tcriniiial  willi  (he  tnickH  of  the  Srw  York,  Xew  Haven 
^  liartfnrd  |{.I{.  and  of  the;  Connecticut  Co.'h  electric 
lull',  wbili'  the  Shore  Line  electric  railway  int^-itJectH  the 
1  iiiii|>any's  railway  near  the  (piarry. 

The  entire  work  of  cfnist ruction  and  equipping  the 
i|iiarrv  was  placeil  by  tin-  New  Haven  Trap  Uock  ('o.  in 
I  liarge  of  ('.  \V.  lUakeslee  &  Sons,  contractors,  of  New 
lliivcii,  and  tbi-  work  has  been  done  by  this  organization 
under  the  writer's  direction  by  day  lal)or.  In  connection 
with  the  construction  and  erection,  credit  is  due  t/j  Mr. 
(  lareiice  HIakeslee,  of  the  New  Haven  Trap  Hock  Co., 
and  til  Siicldnii  S.  Yates,  I'riiicipal  Assistant   lOiigineer. 

Fss^nl^ire  of  HimiiflltlH'SittnoKa  Wellls 

Anolbei'  iiiliiilion  to  tlic  long  list  of  infill  i-iilion  cribs, 
LMllcrics  ami  wells  in  or  near  I'ivers  wliicli  have  failed 
^Mi.ih'i'  (>!■  later  conies  from  Madison,  Iml.  In  the  coui'sc 
if  a  |ia|icr  reviewing  the  history  of  the  water-supply  of 
.Madison,  beginning  in  ISTO,  read  before  the  Indiana 
Sanitary  and  W'atci-  Supply  Association  in  February, 
l!ll."),  ,1.  W.  Moore,  of   Indianapolis,  stated: 

In  1909  and  1910  the  city  installed  12  infiltration  wells 
in  the  bed  of  the  river,  at  a  cost  of  $38,000,  connecting  them 
ti>  the  suction  i)ipe.  These  wells  were  made  of  cast-iron  cyl- 
inders, each  4  ft.  in  diameter  and  6  ft.  in  length,  the  upper 
end  in  eacli  case  being  closed.  These  cylinders  were  sunl<  in 
the  bed  of  the  river  until  the  top  of  the  cylinders  were  on  a 
level  with  the  sand  and  gravel,  a  12-in.  suction  pipe  entering 
mar  the  top  and  extending  to  within  20  in.  of  the  lower  end 
I'f  the  cylinder  or  bottom  of  the  well.  At  the  time  of  in- 
stallation the  cylinders  were  kept  free  of  sand  and  gravel. 

After  the  suction  line  had  been  connected  to  each  well, 
the  valves  admitting  water  direct  from  the  river  were  closed 
and  the  water  was  forced  to  come  up  through  the  area  covered 
by  the  open  end  of  those  12  cylinders,  they  having  a  com- 
liined   area   of   1.">1   s<i.ft. 

The  result  was  that  sand  was  carried  through  the  pumps 
with  the  water  in  such  quantities  that  the  sand  surrounding 
the  cylinders  caved  in  and  direct  connection  with  tlie  river 
was    established. 

The  entire  failure  of  these  infi.tration  wells  was  estab- 
lished by  tests  made  in  June,  1914,  liy  Mr.  Diggs,  Water  Chem- 
ist, Indiana  State  Board  of  Health. 

It  is  new  proposed  to  sink  wells  in  the  water-bearing 
gravel  along  the  River  bank  for  the  future  supply. 


Tlie  Ilo:ipi»earaiico  of  Sailing  ShipM  in  Ocean  Traffic,  due   to 

the  prevailing  scarcity  of  vessels  and  high  rates,  gives  interest 
to  an  announcement  concerning  the  use  of  the  Panama  Canal 
by  sailing  vessels.  Twenty  years  ago  when  the  relative  ad- 
vantages of  the  Panama  and  Nicaragua  canal  routes  were 
a  matter  of  sharp  controversy,  a  stock  argument  against  the 
I'anama  route  was  its  disadvantage  for  sailing  vessels  on 
account  of  the  calms  which  prevail  on  the  Pacific  side.  Not- 
withstanding these  calms  the  "Canal  Record"  states  that 
sailing  vessels  will  find  great  advantage  in  using  the  canal 
compared  with  the  trip  around  Cape  Horn.  Including  the 
chance  of  possible  delays  by  calms,  it  is  estimated  that  the 
average  time  of  transit  of  a  sailing  vessel  from  New  York 
to  f-'an  Francisco  may  be  reckoned  at  60  days,  including  one 
day  in  the  canal,  through  which  it  would  be  hauled  by  a 
c:inal  tug.  The  return  trip  should  consume  57  days  in  the 
winter  months  and  62  in  the  summer  season.  The  average 
time  for  sailing  vessels  from  New  York  to  San  Francisco 
around  Cape  Horn  is  140  days,  and  the  return  voyage  requires 
110  to  115  days.  It  is  estimated  that  the  cost  per  day  for 
operating  a  vessel  of  2000  tons  net  at  sea  is  $75  and  that  the 
$2700.  At  this  rate,  if  the  canal  passage  saves  36  days  in 
toll  on  such  a  vessel  for  canal  passage  would  approximate 
the  length  of  the  voyage,  it  would  be  sufficient  to  pay  the 
canal  tolls,  whereas  on  the  average  voyage  from  New  York 
to   San    Franciso,   the   canal   would   save   80   days   in    time. 
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i)V  E.   Y.   I'aijkkk* 

E.xtensive  observations  of  the  behavior  of  wood  piles 
driven  m  dike  oonstruction  along  the  Mississippi  River 
between  the  Ohio  and  Missouri  Rivers  were  made  durin.i: 
the  spring  and  summer  of  11)14. 

Tiie  dikes  consisted  of  three  rows  of  three-pile  chimiis. 
!)  ft.  apart,  the  clump  piles  being  driven  at  the  apexes 
of  api)ro.\iinately  equilateral  triangles  the  sides  of  which 
were  between  31/2  and  1  ft.  long. 

The  soil  was  for  the  most  part  sand  and  rpiieksand, 
although  a  certain  amount  of  mud  and  some  gravel  were 
encountered. 

Hammkiis  and  Jkt-I'imps 

Sinde-acting  steam  hammers  and  ordinary  drop-iiam- 
niers  raised  by  hoisting-engines  with  friction  (hitches 
were  used  on  the  work.  The  droi)-hammers  weighed  ^lOO 
lb.  each ;  they  were  used  with  4o0-lb.  Casgrain  pilecaps. 
The  total  weight  of  each  steam  hammer  was  TOGO  lb.,  of 
which  the  ram  constituted  5000  lb.  These  hammers  could 
deliver  a  maximum  of  60  blows  per  minute;  but  unless 
the  piles  were  fairly  large  ami  straight  the  maximum 
could  not  be  reached  without  danger  of  breaking  the 
pile.  The  rate  of  delivery  was  between  45  and  50  blow- 
per  minute  for  all  crooked  and  small  timber,  whic'i 
allowed  the  ])ile  to  recover  between  blows. 

In  order  that  tiie  drop-hannners  could  he  interchang"il 
with  the  steam  hannners,  all  lead^  were  dimensioned  alik.' 
e.xcei)t  in  height.  A  spare  drop-hammer  and  pilecap  were 
kept  on  hand. 

As  the  steam-hammer  footblocks  had  larger  recesses 
than  the  droi)-hammer  pilecaps,  the  latter  (fitted  with 
cushion-blocks  adapted  to  tiie  footblocks)  were  inserted 
in  the  steam-hammer  leads  whenever  it  was  desired  to 
drive  tiie  i)iles  butt  down.  When  this  insertion  was  not 
made,  much  energy  was  dissipated,  and  the  pile  broomed 
and  not  infreipieiitly  liroke. 

The  drop-hainmer  drivers  were  equipped  with  Hooker 
12x6l/jxlf)-in.  jet-pumps  running  between  50  and  60 
r.p.m. ;  the  jet-pumps  on  the  steam-hammer  drivers  were 
10\6x10-iii.  (iordoTi  duplex. 

Tender  100  lb.  of  steam  and  water  each  (ionlon  pump 
made  81  r.p.ni.,  discharging  (through  50  ft.  of  -il/o-in. 
iron  jiipe  and  50  ft.  of  rubber  hose)  420  gal.  of  water  al 
65  111.  per  s.|.iM.  from  a  H/r'"-  nozzle.  With  the  nozzle 
Hubnuifged,  the  ini|)actt  at  various  distances  therefrom  was 
as  follows:  120  lb.  at  1  ft.,  115  lb.  at  2  ft.,  100  H).  at  :?  ft., 
50  lb.  at  4  ft.  However,  for  jetting  jiurposes  both  the 
llw)ker  and  the  (iordoii  pumps  api)ro\imated  60  lb.  noii- 
zle  pressure  (under  water)  100  ft.  from  the  i)umps. 
Mirnioii  OK  .iKi'TiNd 

Kneh  jet-|)ump  was  connected  to  a  stationary  2i/j-in. 
iras  pipe,  extending  from  tiie  pump  to  the  second  plat- 

•ir.  H.  Amiliitant  KriKlnopr.  ••2X  CuHtom  Houbp.  St.  T.ouls.  Mo. 
riinpiict     wild    mpiiMurfil     by     mriiiiM    of    a     liafTlv-plate    MUS- 
juniUU  utulcr  tho  Jcl-ho8c,  imU  a  »prlng-»cale 


form,  in  the  piledriver  leads.  A  hose  connected  this 
pipe  to  coupled  sections  of  2V^-in.  gas  pipe  with  the  end 
section  reduced  to  a  It^-'"-  nozzle. 

Before  placing  the  jet-pipe  the  pile  was  driven  several 
feet  into  the  ground;  driving  was  then  stopped  and  the 
pine  |ilaccd  against  the  jiile  and  carefully  lowered  to  the 


l.\Di:.\T.vTiu.\  OF  Piles  i.v  .v  (^koit  Piuvkx  without 
W.vTEii  Jet 

(Deepest  indfntation   is  in   pile  last  driven,  showing  compact- 
ing of  soil  by  driving) 

river  bottom.  The  ]nimp  was  then  started  and  the  pipe 
churned  below  tiie  foot  of  the  pile.  A  rope  leading  from 
the  pipe  through  a  snatchblock  to  the  s[)ool  of  the  hoisting 
engine  was  used  for  this  work.  As  soon  as  the  jet  became 
elfective,  driving  was  resumed,  and  the  jet  kept  a  few 
feet  in  advance  of  tiie  jiiie  until  the  desired  penetratimi 
was  secured. 

When  no  further  penetration  was  attained  the  jet-]Mpe 
was  withdrawn  and  relocated  against  the  pile.  Occasion- 
ally several  relocations  failed  to  give  results.  Often  a 
pipe  "froze"  in  the  ground  and  dillicuity  was  experienced 
in  withdrawing  it ;  this  was  overcome  by  keeping  tlie  pipe- 
to-s|iool  line  taut,  and  tapping  the  pipe  with  a  iiammer  lu- 
siedg(>. 

nilliculty  was  always  encountered  in  forcing  the  jet- 
pipe  tliioiigh  the  brusli  foundatioii-iuallress  of  the  dikes, 


Manli  ',':..  i:m:> 
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\t'iii'li  liail  Ik'CIi  iiiii.Ii'  iiihI  .sunk  in  |iltiri'  lifforc  |iili'ilrivin^ 

ii-ti'-l. 

AfliT  sliirlini;  llu'  jet   llii'  pilt-  wonld  sonu'liiiics  <lni|i 
.m'Vfuil  fffi  undiT  its  own  \v»'i;,'lil  plus  llntt  (if  llic  liiiiiiincr, 
ami  til*'  tliop  WHS  followt-d  hy  a  nmikcti  iinnasi'  in  immm' 
iration  jn'r  lilow.    This  usnally  iniiiu'dnitfly  iuiltiwfd  cat  li 
ri'lticatiitn  (if  till'  jot. 

II  \M  Ml  K    I. IMS 

I'ntil  last  year,  lianuncr  Itiit's  nt'  tlirci'-HtrHiid  niaiiil  i 
bolt  lopo  woiv  used;  luil  conipaiatiM-  ti'sts  with  I'ni- 
strand  linos  provod  that  the  latter  had  greater  lloNiliilMy 
mid  liiiifitM-  lifi'.  These  lines  were  atlaehed  directly  In 
the  dri)|)-liainnu'rs  (elutelies  were  not  used)  ;  alllioiiudi  the 
hniiuuer  xelmity  is  slightly  reduced  therehy,  this  reduc- 
tion is  nuire  than  coinpeiisated  for  hy  the  i,Mealer  ease  and 
rapidity  of  haiuiuer  niani|iiilation. 

Stool  calilos  were  used  for  raisiiii^  the  steam  haniiiiors. 
When  trioil  on  jjravity  haniniors  (also  without  clutch) 
they  wore  not  as  satisfactory  as  rope,  on  accuunt  of  the 
greater  stitfnoss  of  the  cahlos. 

BiTTs  vEKsrs  Tirs  Dowx 

Xcilhcr  shoes  nor  rinijs  wore  used  on  the  piles,  hut  vari- 
ous experimental  pointinjis  were  given  to  butts  and  tips. 

The  eontrollinjr  factor  in  ''hiitls  or  lips  down"  was  to 
have,  after  driving,  the  greatest  pile  oross-section  at  the 
point  of  maximum  honding  moment.  The  desired  pene- 
tration (about  20  ft.)  was  a  constant;  hut  the  dejith  of 
water  and  the  coning  of  the  ]iiles  wore  unknown.  Sound- 
ings gave  the  depth  at  pile  clump  locations;  pile  conings 
were  estimated.  From  these  data  was  estimated  tlij 
greatest  cross-section.  Tn  very  deep  or  very  shallow  water 
it  was  only  necessary  to  estimate  the  pile  conings. 

Deductions 

A  number  of  tables  were  compiled  giving  pile  longtlis, 
penetrations  and  drop  of  hammer  for  each  blow,  diameters 
of  })iles  and  dimensions  of  sharpened  points.  From 
these  records  certain  facts  were  deduced : 

1.  Compacting  of  the  soil  occurred  at  pile  clumps  when 
the  water  jet  was  not  in  use.  The  accompanying  view 
shows  tlie  effect.  The  ])iles  of  this  green-cypress  dump 
were  driven  by  a  steam  hammer  without  jetting,  to  the 
same  penetration.  The  imprint  of  the  ram  on  the  pile 
heads  shows  which  pile  was  driven  first  and  w-hich  last. 

'i.  Both  hard  and  .soft  woods  were  used  for  j)ile  timi)er. 
When  driven  in  connection  with  the  jet  no  api)rocial)]c' 
difference  was  noticed  in  their  resistance  to  brooming  and 
splitting.  The  kind  of  timber,  whether  green  or  dry, 
crooked,  bowed  or  straight,  hark  on  or  off,  butt  or  tip 
down,  tip  sharpened  or  square,  seemed  to  influence  "driv- 
ing time"  very  little  provided  the  jet  was  kept  in  proper 
position.  Some  crooked  piles  took  longer  to  drive  due 
to  inability   to   follow   pile  movements   with   the   jet. 

3.  Apparently  the  most  important  requisites  for  rapid 
driving  were  to  keej)  the  jet  on  line  with,  and  a  few  feet 
in  advance  of,  the  sinking  pile  and  to  maintain  the  pile 
plumb  in  the  piledriver  leads. 

4.  The  records  indicate  that  chisel  pointings,  especially 
for  tips,  are  preferable  to  square  ends  or  pencil  points. 
When  the  jet  was  not  in  use,  the  tendency  of  the  piles  to 
cant  was  less  with  the  unpointed  .square-ended  piles. 

o.  That  great  differences  exist  in  the  penetrability  of 
sands  was  evidojit:  the  most  pronounced  irregularities  ap- 
pear in  quicksands.  A  mixture  of  sand  and  gravel  was 
easier  to  penetrate  than  either  sand  or  gravel  alone. 


().  'i'he  «u|»erioritv  of  steniii  <i\er  diop-hainmerK  is  iiii 
<|ueHtion(Mi. 

7.  InstancoH  occurred  wIumo  I  he  pcrforniaiicc  of  the  jei 
was  disjippointing;  but  the  water  jet  is  an  invaluable  ad- 
junct of  the  hamnior  an<l  a  ixuessary  part  of  every  upto 
date  piledrner  e(|Uipmeiii. 

Kor  driving  aveiiige  timber  in  ordinary  soils,  the  writer 
advocates  a  medium-weight  doubUi-acting  Hteain  hamiiK;! 
striking  isd  or  more  blows  per  minute  in  conjunction 
with  a  sin..dr-pipe  water  jel.  The  jet-pump  siioiilil  fur 
nish,  at  a  distance  of  100  ft.,  175  lb.  pressun;  at  a  I  '/i-in. 
nozzle  submerged  10  ft.  With  this  no/.zlc  pressure  the 
hammer  would  he  merely  an  adjunct  of  the  jet,  and  its 
use  limited  to  a  few  blow.-  at  the  beginning  ami  end  of 
each  operation.  Moreover  the  time  rccpiircd  to  sink  a 
piic  wouhl   be  reduced   to  a  niiniinum. 

Heatiiag  Htuilb  BoMs  for  SlbrmK- 

leu' 


P.v  II.  P,.  M(  l)i:i!.Mii)* 

In  the  liclil  erection  of  large  rotating  i)arts  of  power 
machinery,  it  is  common  to  shrink  the  ])arts  together  with 
large  bolts.  The  unusual  method  employed  on  a  recent 
large  job  for  securing  safe  results  should  be  of  interest. 

The  shafts  for  some  15  very  heavy  rotors  for  revolving- 
field  vertical-shaft  electric  generators  were  each  set  stand- 
ing on  a  large  integral  coupling  flange.  The  half  rotors 
were  placed  in  position,  being  supported  at  proper  height 
by  concrete  pillars.  Cold  hub  bolts  (usually  four  of  the 
12)  were  placed  and  set  up  tight,  and  the  shrink-links 
for  the  rim  joints  were  heated  in  an  open  fire  and  put 
in  place. 

The  shrink-links  were  ready  and  supposedly  were  de- 
signed so  that  in  cooling  to  room  temperature  the  stresses 
would  not  be  excessive.  But  how  to  use  the  hub  bolts 
was  a  j)roljlcm.  They  were  4  ft.  long  and  the  machines 
had  to  be  tested  for  runaway  speed,  so  that  perfect  control 
was  necessary  to  prevent  undue  stresses.  The  experience 
was  remembered  of  one  inexperienced  erector  who  heated 
his  hub  bolts  to  a  dull  cherry  red,  placed  them  and  drew 
them  up  snug.  An  old-timer  got  Iiim  to  sit  down  nearby 
in  conversation  and  soon  "Bang!"  went  the  first  bolt.  In 
a  few  minutes  the  others  went  similarly. 

A  steel  tank,  large  enough  to  hold  eight  bolts  and 
much  excess  water,  was  secured  and  the  bolts  were  boiled 
until  it  was  certain  that  a  uniform  temperature  had  been 
secured — about  4  hr.  Then  each  bolt  was  taken  out,  by 
special  tongs  on  the  crane  hook,  slipped  into  position  and 
set  up  with  a  4-ft.  wrench  and  a  16-lb.  sledge.  After  the 
eight  hot  ones  were  placed,  the  four  cold  ones  were  taken 
out  and  treated  similarly,  thus  completing  the  job. 

The  total  change  of  temperature  was  some  152°  and. 
with  a  coefficient  of  expansion  of  0.00000636,  gave  a  total 
expansion  of  0.00097  in.  per  inch  of  length.  For  a  modu- 
lus of  elasticity  of  30,000.000  lb.  the  unit  stress  (equal  to 
Eat,  where  E  is  the  modulus  of  elasticity,  a  is  the  coeffi- 
cient of  expansion,  t  is  the  temperature  change)  figured 
to  nearly  30.000  lb.  per  sq.in.  If  the  material  was  a  low- 
carbon  open-hearth  steel,  with  a  commonly  accepted  elas- 
tic limit  of  32.000-35.000  lb.  per  sq.in.,"  then  the  bolts 
in  question  were  given  al)out  all  they  .should  carry. 


*1.t37  Cambridge  St.,  Cambridge,  Mass. 


588 


E  X  G  I  X  E  E  R  I  X  G     NEWS 


Vol.  73,  No.  13 


Over  m^  Setltllairag  Pies' 
By  W.  1'.  Dakwin* 
For  the  past  si.x  years  one  pier  of  the  Broad  St.  concrete 
viaduct  at  Jacksonville,  Fla.,  has  been  separated  by  a 
continuous  horizontal  opening  in  which  a  number  of 
screw  jacks  maintain  the  arches  at  their  original  elevation, 
while  tlie  base  of  the  pier  is  sottliiiir  at  a  gradually  ro- 


wide  and  52  ft.  long,  each  being  supported  by  126  timber 
piles  40  ft.  long  (Fig.  2).  The  dead-load  per  pile  is 
approximately  12  tons. 

The  pier  which  settled  was  erected  in  a  location  which 
was  evidently  the  original  bed  of  the  present  small  body 
of  water  known  as  McCoy's  Creek,  a  tidal  arm  of  the  St. 
Johns  River.  Old  drawings  indicate  that  several  years 
ago  a  bay  extended  from  the  nearby  river;  this  may  have 
liccn  of  ronsiderable  (lejith  at  some  former  iK-riod.     The 


Fig.  1.     PoKTiox  of  Bkoad  St.  Viaduct,  Jacksonville,  Fla.,  Showing  Jacks  oveu  Piek 


ducing  rate.  While  a  complete  history  of  this  novel  con- 
dition does  not  now  seem  to  be  available,  the  writer  has 
been  able  to  prepare,  from  various  conflicting  sources, 
the  following  description  of  the  bridge  and  the  precautions 
taken  to  prevent  its  collapse. 

The  Broad  St.  viaduct  is  a  series  of  concrete  arches, 
reinforced  according  to  the  .Melan  and  Thacher  systems, 
carrying  Broad  St.  acro.ss  the  railway  yards.  It  is  about 
800  ft.  long,  witli  a  lO-ft.  roadway  carrying  two  electric- 
railway  tracks  and  two  10-ft.  sidewalks  cantilevered  about 
I  ft.  beyond  the  parapet  walls,  the  outer  faces  of  arch  rings 
being  52  ft.  apart.     The  piers  arc  of  solid  concrete  7  ft. 


'Kngineer  of  Hriilsips,  City  of  Jacksonville,   Fla. 


Springing  Line 

Fid.  2.     (iK.NKKAL  I)i;r\ii,s  oi   .\i;cii 


river  depth  now,  near  this  location,  is  about  90  ft.  The 
piles  supporting  the  piers  were  supposedly  driven  to  rock 
and  it  is  reported  that  after  the  pier  had  settled  pipes  were 
jetted  to  rock  about  40  ft.  below  the  surface  adjacent  to 
the  pier. 

It  may  be  possible  that  the  rock  so  encountered  was  a 
thin  stratum  of  coral  formation  peculiar  to  Florida,  and 
the  piles  pierced  a  shelving  portion  or  a  thin  stratum 
wliich  overlay  a  mucky  material,  under  which  may  exist 
a  more  substantial  material.  The  subsoil  conditions  in 
this  section  are  somewhat  peculiar,  and  tests  shoidd  be 
employed  in  all  important  work.  A  story  is  related  that  a 
local  piledriving  man,  working  in  the  vicinity  of  this 
viaduct  some  years  previous,  struck  a  45-ft.  pile  with  a 
follower  and  the  hammer  disappeared  in  the  ground  not 
to  be  found  again. 

The  pier  which  settled  was  constructed  the  full  width 
of  52  ft.,  but  the  arches  and  half  of  the  roadway  were  built 
at  different  periods.  After  one-half  the  structure  had 
been  comj)leted  several  months  it  was  noticed  that  the 
]iier  had  settled  a  consi(leral)le  amount,  observation  with 
instruments  showing  this  to  be  about  !)  in.  While  this 
movement  had  doubtless  been  taking  place  since  the  early 
stages  of  the  construction,  it  was  quite  gradual  and  no 
one  had  noticed  the  movement  until  the  pier  had  settled 
this  distance.  Then  some  worthy  son  of  Martlia  proposed 
to  "cut  the  thing  in  two  and  jack  her  up." 

Timbers  were  immediately  placed  as  shores  on  each  side 
of  the  pier  to  the  under  si(k'  of  the  arch  rings,  as  in- 
dicated l)y  the  inclined  struts  shown  in  tiie  views  herewitli. 
These  were  l)ornc  on  a  timber  grillage  and  a  series  of 
jacks  which  were  tightened  at  intervals  for  several  days, 
and,  in  tlic  meantime.  150  holes  were  drilled  about  1  in. 
in  diameter  and  8  in.  deep  entirely  around  the  pier  just 
below  the  springing  line  of  the  arches.  Iron  wedges  were 
inserted  in  these  holes  and  were  successively  struck  with 
a  light  hammer  for  a  ])eriod  of  some  hours,  when  the  pier 
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broke  in  twd.  forniiiii,'-  a  hnri/ontiil  crack.  Artcrwanls 
soiiie  500,000  II).  of  iron  was  placed  around  tlie  |)ier  base 
on  the  projectinjr  luotin-:  to  hasten  the  jiier  settlement. 
When  this  was  sufficient  for  the  in.sertion  of  !)-in.  jacks, 
these  were  placed  around  the  ])erinieter  of  the  opeiiini; 
and  were  kept  tightened  as  the  jiier  continued  to  settle. 
The  total  number  of  jacks  employed  is  about  220;  110 
beinj;  under  the  pier  and  110  under  the  shorinp. 

The  movement  from  that  time  is  illustrated  bv  the  de- 
flection diajjram  (Fi.<r.  I)  the  total  heiui:  about  ■")  ft.  The 
diairram  represents  about  tlic  average  .settlement  which 
has  taken  place.    Tiiis  has  n.it  liccii  perfectly  uniform,  as 


3600H 
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Fill.  4.     Di.uiit.vM  SiiowiNti  Sktti.kmknt  or  l>i;().\n  St. 
ViADicT  Tiki: 

the  end  of  the  pier  on  the  river  side  has  settled  about  » 
in.  more  than  the  normal.  The  diagram  does  not  in- 
dicate the  movement  for  the  past  two  years ;  it  has,  how- 
ever, continued  as  heretofore,  but  is  not  .so  apprecial)lc. 

As  the  jacks  both  under  the  ])ier  and  under  the  shorinij 
have  been  kept  tightened  no  positive  conclusion  can  be 
made  as  to  just  what  is  now  supporting  the  pier.  It  may 
be  either  the  grillage  or  the  pier  by  simjjle  soil  beariiig. 
or  it  may  be  that  the  piles  have  come  to  a  firmer  bed. 
Asain  it  may  be  found  that  only  a  few  of  the  ])iles 
are  resting  on  an  inclined  stratum  and  are  carrying  the 
load  under  very  excessive  stresses. 

Some  measure  for  making  permanent  repairs  to  the 
piers  will  be  undertaken  before  a  great  time.  A  con- 
venient and  satisfactorv  means  for  .so  doing  might  consist 


of  a  rcinforccd-concrcti'  maltresK  coiislriictioii  entirely 
J  round  the  luiNtr  of  the  pier  for  th(>  oi)tnining  of  increased 
^d  lieiiriiig  area.  A  but  tress  arrangemeni  for  distribution 
Mj  pressurex  eoiild  mil  up  the  siden  of  lli<'  pier.  Such  con 
>lniction  would  considerably  relieve  the  piles  of  their 
prrxciit  loailing  and  then  ulicii  no  nio\cniciil  could  be  dc 
lilted  in  the  combined  footing  the  present  opening  could 
lie  filled  with  concrete.  However,  the  adoption  of  this  .u 
nllier  methods  for  strengthening  the  pier  would  be  unwise 
iihlil  a  careful  examimitioii  of  the  Hiibsiirface  conditioiiK 
vM're  made  to  fiirnisb  sufficient  data  for  a  basis  of  rational 
design.  It  is  intended  to  make;  such  e.xainination  at  an 
'  arly  dale. 

It  is  of  interest  to  note  fiiat  no  large  cracks  have  rle- 
\cliiped  in  the  viaduct  although  it  has  been  subjected  to 
-mh  seven!  conditions.  Certain  cracks  had  developed  at 
I  lie  arch  haunches  when  the  .settlement  was  first  discov- 
ired,  but  these  were  iloscd  by  the  operation  of  raising  the 
.1  i-i-lies. 


Floatisn^  c^  Cl^lblhotmse  to  a  Ne^^ 
Snte 

The  dubhou.se  of  the  Cleveland  (Ohio)  Yacht  Club 
was  recently  moved  on  scows  some  8  mi.  from  the  foot  of 
Fast  f)th  St.  to  an  island  in  Kocky  River.  The  cluijhouse 
is  151/^  stories,  frame  with  slate  roof,  52.x78  ft.  in  plan, 
and  is  estimated  to  weigh  270  tons. 

Two  plans  to  load  the  building  on  the  scows  were  con- 
sidered. Tiie  first  was  to  drive  ))iling  fnnii  the  shore  out 
into  the  forel)ay  to  water  deep  enough  to  iloat  the  scows 
when  liiailed.  The  piling  would  then  he  ca])ped  and  tiie 
building  rolled  iniL  onto  the  sccjws.  The  .second  ])laii. 
which  was  ado])ted,  was  to  dredge  dee])  enough  to  permit 
the  scows  to  be  brought  to  a  position  where  the  building 
could  be  rolled  along  timber  runwavs  directlv  on  boaiii 

'J'hree  scows  carefully  lasiied  logetlier  were  used,  a  large 
one  (40.\120  ft.)  in  the  middle  niid  two  smaller  ones 
(20.\7r)  ft.).  The  middle  M-nw  ciirned  niiout  80%  of  the 
load.  The  load  on  the  side  scows  was  carried  on  timber-' 
placed  lengthwise  and  near  the  center,  to  permit  rolling 
of  the  scows  without  transmitting  the  full  effect  to  the 
building. 

A  horse  turning  a  capstan  on  the  land  acro.ss  the  little 
bay  to  the  left  in  Fig.  2  pulled  the  building  aboard  by  a 
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Fig.  2.     Clubhouse  Blocked  up  ox  Three  Scows 

l()-part  tackle  between  scows  and  building.  The  scows 
abutted  against  the  shore  piling. 

The  runway  timbers  were  shored  in  their  original  in- 
clined position,  to  prevent  tipping  of  the  scows  as  the 
load  came  on.  Then  they  were  raised  to  horizontal  posi- 
tion. The  building  was  moved  forward  again  until  it 
projected  well  beyond  the  ends  of  the  runway  timbers, 
over  the  scows,  and  timbers  were  put  in  place  on  the  scows 
so  as  to  bring  the  load  well  in  from  tiie  ends  of  the  scows, 
with  consequently  very  little  tipping.  The  total  load  on 
the  scows  was  about  i310  tons.  It  took  6  hr.  to  get  the 
building  on  the  scows.  Two  tugs  towed  tlie  load  to  the 
new  site  in  about  2  hr. 

The  work  was  done  by  local  concerns  at  a  total  cost  of 
about  $5000,  of  which  approximately  $2000  was  for 
dredging,  rental  of  scows  and  towing  service.  The  entire 
work  of  reconstructing  tiie  yachting  station  was  under  the 
direction  of  Izant  &  Frink,  architects  and  engineers. 
Moving  was  done  by  G.  Ale.xaiider  &  Son,  in  conjunction 
with  the  American  Construction  Co.,  wliicli  rumished  the 
scows  and  tii'is. 

Wasile  of  Metal   aia  MOE-B^nldi- 
nira^    CoEuflmmiras 
By  C.  L.  Chulstk.nskn* 

-Mill-lniilding  columns  designed  for  wind  pres.'iure  on 
the  usual  a.ssumption  of  equal  reactions  at  the  bases  of 
the  two  columns  are  unneces.-iarily  heavy.  The  assump- 
tion i.s  justified  oidy  for  mill  buildings  with  open  sides. 
When  the  sides  are  closed  the  wind  pressure  on  the  wind- 
ward side,  acting  directly  to  bend  the  windward  coluniii, 
changes  the  distribution  of  the  reactions  (juite  materially. 

It  will  be  shown  i)eli)W  that  the  greatest  column  moment 
to  be  u.sed  in  designing  is  (-(pial  to  f'^  the  product  of  wind 
pressure  by  height  of  column  from  base  to  kiieebraee. 
This  is  only  %  the  wind  inomeiif  as  found  from  e<|ual 
reactions. 

SiMI'L^sT  Cask — If  the  ginler  or  truss  carried  by  the 
<(>lnmns  is  very  stiff  compared  with  the  columns,  and  nuiy 
be  considered  as  completely  rigid,  then,  for  the  conditions 
sketched  in  Fig.  1,  the  i-eactions  .r  and  //  will  be  respec- 
tively   }j|  and    ,"«  of  the  total   wind.     The  maximum  ino- 
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nieiit  occurs  at  the  top  of  the  leeward  column,  the  value 
of  this  moment  being  {'j^  Pit.  The  bending  moment  at  the 
top  of  the  windward  column  is  only  ^\  Pit,  in  spite  of  the 
larger  base  reaction ;  the  greatest  moment  in  this  column 
occurs  \\  h  above  the  base,  and  is  0.236  Ph.  On  the  as- 
sumption of  equal  reactions  the  column  moment  would  be 
1,2  Ph  ;  the  actual  ma.ximum  moment  is  only  %  this 
amount. 

'i  he  above  result  was  computed  by  considering  only 
wind  on  the  section  AB  of  the  column — i.e.,  below  the  base 
oi'  the  girder  or  kneebrace.  Including  the  effect  of  wind 
on  the  section  BB',  and  making  the  influence  of  this  added 
wind  as  large  as  reasonably  possible  in  a  flat-roof  building 
by  taking  BB'  =  1/2  ^^'  the  above  proportion  of  %  in- 
creases to  %.  As  an  extreme  condition,  assume  also  a 
iiigh  roof,  with  peak  B'  so  high  that  BB'  =  AB;  then  the 
moment  on  the  leeward  column,  for  wind  on  the  whole 
height  of  the  building,  is  only  \\  of  the  moment  obtained 
by  assuming  equal  reactions. 

ITixGED  KxEEBRACES — Assuming  that  instead  of  a 
perfectly  rigid  connection  along  BB'  we  have  a  kneebrace 
hinged  to  the  column  at  B,  and  the  column  section  TiB' 
free  to  bend,  the  calculation  is  slightly  changed.  For  this 
case,  assuming  the  depth  of  kneebrace  to  be  1/4  ^>  the  reac- 
tion coefficients  are  respectively  0.7  (windward)  and  0.3 
(leeward)  of  the  total  wind  pressure,  the  latter  figure 
being  less  than  the  i%  previously  found. 

The  leeward  reaction  coefficient  varies  from  0.3  to  0.292 
as  the  kneebrace  depth  changes  from  I/4  to  l/^  the  height 
/( ;  all  these  values  are  lower  than  the  f^,  previously  found. 

Flexible  Girder — To  find  the  effect  of  the  flexibility 
of  the  truss  or  girder  (Fig.  2)  upon  the  column  re- 
action, the  case  was  analyzed  where  the  truss  has  parallel 
chords  and  constant  section.     The  conditions  taken  were: 


stiffness  of  trus 


varving   from   2   to   1   times  the 


stiffness  of  cohnnn  (7  );  kneebraced  depth  varying  from 


/ 

li 

1/4  h  to  V2  ^'-     '"  ^'""^  i;iiige  the  leeward  reaction  coetfi- 


To^a/  Wind  Pressure  =  P 


-IPh-jPh 


cient  ranges  from  0.272  to  0.2S1.    Thus,  tlie  flexibility  of 
the  truss  decreases  the  leeward  reaction  below  -^  Ph. 

CiiAXK-GrRPKit   Column's — Tn   a   crane-girder   column 
the  in(uuenl  of  inertia  is  nnuh  less  above  the  crane-girder 
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tliuii  Im'Iiiw.  'I'Mkin;,'  tliis  factor  intu  accniiiit,  il  in  fidiiiil 
thai  Willi  ii|i|ii'r  |Mii-liiiii  uF  iiiluiiin  oiic-lliird  (lie  tolal 
lifi;;lit.  and  llu>  ratio  of  iiioiiumiIs  of  inertia  ran^iiif;  froni 
'  ■    to    '  ;t.   IIk'   Iccwanl    miction   coclliciciil    raii;(cs    rroiii 

.'HT  to  ()..!01      i.e..  il  i.s  le,«i.>i  tlian  with  colunins  of  con- 

iiit  section. 

Il  niav  .>iafely  lie  conrlinicil  from  llic  |ircceiliii^'  (i^'iire.'< 
iiial  the  colnnnis  of  a  null  linililin^'  .sliotilil  •{eiierally  lie 
i|isi^r|„.,l   (•,,!•  „  nioinenl   only  •''.s  as  lar;;e  as  that  deter- 

iiieil    from   the  assuniiilion   of  e(iwal    renetions;   this   is 

I  wind  lielow  kiieelirace.  liKludiii;,'  the  wind  on 
parts  ahove  the  kneeltrace  a  lar<;er  ratio  should  he  taken; 
n  safe  allowance  is  (i.  I  /'/(,  or  O.S  the  inonienl  resiilliii;; 
liom  c(|iial  reactions. 

Tvyo  Types  of  Joiimtt  Ibetweeiu 

We^mis  sMn\d  Bottomm  of  a 

Reservoir 

The  folldwinir  notes  desciihe  (I)  the  joint  lietween  a 
concrete  wail  huilt  on  an  old  reservoir  enilianknient  and 
the  slope  paving;  and  ('i)  the  joint  hetween  (he  walls  and 
bottom  of  a  new  concrete  reservoir.  These  notes  are  re- 
ceived from  Morris  Knowles,  ronsultinsi  Knijinocr,  Pitts- 
burgh. Penn..  who  was  engineer  for  liolli  reservoirs. 
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Irwix  Ri;si:i;voii;.  1i;\vi\.  Picxx. — A  circular  reservoir 
141  ft.  in  diameter  and  14  ft.  deep,  in  cut  and  fill,  l)uilt  in 
1889,  was  relined  in  15)14  and  its  depth  and  capacity 
increased  by  the  addition  of  a  vertical  wail  at  the  top  of 
the  emhankment  slopes. 

The  existing  brick  lining  on  the  bottom  and  slopes  was 
cleaned  and  then  smoothed  np  by  cement  plaster.  This 
was  covered  by  a  continuous  layer  of  asphalt.  ^^  in.  thick, 
reinforced  l)y  burlap,  and  this  in  turn  was  jjrotected  by 
a  o-in.  layer  of  concrete.  A  circular  wall  (Fig.  1)  was 
built  at  the  top  of  the  slo])e  and  reinforced  for  full  water 
pressure.  It  was  of  1:3:4  concrete,  having  river  gravel 
and  sand  for  aggregate  and  was  all  cast  at  one  time,  re- 
quiring 19  liours.  A  broken-stone  drain  to  cut  off  seep- 
age from  the  reservoir  and  prevent  groundwater  pres- 
sure on  the  floor,  when  the  reservoir  was  empty,  was  con- 
structed around  two-thirds  of  the  reservoir. 

The  whole  work  re(|uired  l!:i  working  days,  but  the 
reservoir  was  emi)ty  during  only  'Ih  (hiys.  The  reservoir 
was  put  in  .service  in  Augu.st.  1914.  and  is  tight  and  sat- 
isfactory. 

Ca.stle  TTili.  Ei:.si;i!voii{.  Ti.scaloosa.  Ala. — This  is 


a  ciiiubir  icinforcod-concrctc  reservoir,  7.')  ft.  in  diam- 
eter and  (ill  fl.  high,  having  a  capacity  of  a.rjOO.OOlj  gul., 
anil  is  now  being  conHtructed. 

'I'he  foundations  were  excavated  to  !)  ft.  below  the  orig- 
inal surface.  'I'he  material  obtained  fmin  tiiis  cut  will 
be  banked  around  the  outside  of  th(!  reservoir.  The  wall 
is  of  l:|i/o:.'t  concrete,  using  hank  and  lake  sand  and 
gravel  for  tlu-  aggregate.  1 1  was  designed  with  low 
stresses  to  make  the  concrete  aid  tin;  steel.  Enough  steel 
has  been  provided  to  take  the  (Mitire  load  at  l;i,000  lb. 
stress  per  s(|.in.  The  lower  layer  id'  floor  is  reinforced 
with  rods  at  right  angles  and  is  covered  wilii  a  water- 
proof mat  of  asphalt  f',j  in.  thick,  reiiiforc(!d  by  burlap. 
'I'his  is  protected  iiy  a  1-iii.  layer  oi'  concrete,  laid  in 
blocks. 

The  soil  is  a  red  clay.  In  order  Id  prevent  seepagif  from 
the  joint  lietween  liie  vertical  wall  and  floor  reaching  the 
clay  and  softening  it.  a  drain  to  intercept  the  see|jage  has 
been  provided  around  the  inside  of  the  foundation  block 
and  connected  to  a  similar  one  on  the  outside  cd'  the 
block.     Four  inspection  manlioies  have  been  provided. 

A  eross-.section  of  tlie  wall  and  floor  at  tiiis  joint  is 
shown  by  Fig.  2. 


fe^yy  ScweiP^CJlesMraniias 


Isiclhinirae 


A  liydraulically  oi)erated  sewer-cleaning  inaciiine  willi 
revolving  blades,  somewliat  similar  to  the  one  described 
in  Engineeking  New.s  of  Dec.  19,  1912,  has  been  used 
with  success  in  Warren,  Peim.,  Fort  Wayne,  Ind., 
Horough  of  Queens,  New  York  City,  and  Bradford,  Penn. 
It  is  the  invention  of  W.  J.  Steven.son,  a  former  employee 
of  the  Kan.sas  City  (Mo.)  sewer  department  and  was 
patented  in  July,  1914.  Fig.  1  .shows  the  machine,  but 
without  the  side  brackets  which  make  it  adjustable  to 
any  size  of  circular  pipe  sew-er. 

The  motor  for  turning  tlie  blades  is  a  ;iy2-'ii-  liydraulic 
turbine  operated  through  a  standard  fire-hose  hydrant 
corniection.  The  turbine  is  especially  designed  for  low 
])ressure  services,  so  it  operates  through  a  train  of  gears 
w'hich  multiply  the  .speed  of  the  cutter  blades  to  Si/o 
times  (fiOO  r.p.m.)  the  speed  of  the  turbine.  The  cutter 
blades  ijcnd  l)ackward  and  are  fle.xiljle  enough  to  ride  over 


Fig.  1. 


StEVKXSOX   TuiUnXE   SEWEIt-Cl.EAX'IXG 

^^A(;llIXE 


Idw  joints  and  not  catcii  on  ruugli  joints.  These  l)lades 
arc  made  in  different  sizes  to  flt  pipes  from  (>  to  ;!0 
in.  in  diameter. 

The  blades  are  ,«o  designed  as  to  throw  the  water  out 
not  fully 'at  right  angles  to  the  axis  of  the  cutter,  but 
with  a  considerable  forward  velocity  (Fig.  2).  The  blades 
are  further  designed  to  act  as  a  worm-screw  conveyor  in 
pushing  the  sand  and  silt  forward,  as  well  as  to  scra])e 
the  sides  of  the  ])ipe.     The  adjustable  traveling  carriage 
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Fig.  2.     WATErt  Thuown  m   GLaifcu  llLAUi^  ui 
Sevver-Cle.\ning  Machine 

is  made  of  steel,  but  the  machine  proper  is  of  bronze,  the 
central  shell  being  a  single  heavy  casting.  It  is  drawn 
through  the  sewer  by  a  windlass  and  cable. 

E.  W.  Firth,  Bureau  of  Sewers,  Borough  of  Queens, 
New  York  City,  is  authority  for  the  statement  that  the 
machine  successfully  cleaned  a  12-in.  pipe  sewer  in 
Jamaica  which  liad  become  practically  plugged  up ;  from 
this  sewer  several  large  masses  of  root  fibers,  with  the 
main  roots  i^-in.  thick,  were  cut  through  and  removed. 
The  nuichine  is  made  by  AV.  J.  Stevenson,  1T20  Cedar  St., 
Milwaukee,  Wis. 

A  FiPoIbEeina  aim  Tr^ss  Desn^sa 

The  interesting  little  jiroblcm  advanced  by  Prof.  Ivlgar 
Marburg  of  the  University  of  Pennsylvania  in  our  issue 
of  Mar.  11  is  .solved  by  C.  II.  Moorman,  Augusta,  Ga., 
as  shown  in  Fig.  1.     The  sketch  at  tlic  left  shows  the  ar- 


FIG.I 


rangement  for  eompre.ssion  in  to])  chord  at  tiie  wall,  while 
the  sketch  at  the  right  is  the  arrangement  of  wch  nicm- 
licrs  for  tension  in  bottom  chord.     This  is  an  original  sys- 


1? 

A 

\L'<^ 

^\^, 

>«^SN 

^, 

FIG. 2 
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tcni  of  webbing,  dillVn 
rorre.Mpondeiit.M. 

Edward  Godfrey,  I'ittshurgh,  IVnn..  gives  the  soln- 
lion  reprodnced  in  Fig.  2.  The  same  solution  is  given  hy 
(!hn.t.  W.  CliHssaiiig,  Kast  St.  liouis.  III.,  with  the  niodi- 
lieiition  that   H(!  (.^ee  Fig.  2,  right)    is  vertical  and  CD 


inclined:  this,  however,  leaves  the  solution  unchanged 
in  principle.  In  one  respect  the  .solution  is  inferior  to 
that  of  Mr.  Moorman  because  the  entire  length  of  the 
cantilever  is  not  used.  The  portion  to  the  left  of  CD  is 
idle  or  unnecessary  material,  whereas  in  Fig.  1  the  spirit 
of  the  problem  is  better  complied  with  because  the  entire 
cantilever  is  necessary  to  the  truss  action.  J.  C.  Morris, 
New  Orleans,  La.,  gives  the  same  solution  as  Fig.  2,  ex- 
cept that  in  the  left-hand  sketch  DC  is  vertical,  which 
leaves  AD  without  stress  instead  of  in  compression. 

E.  P.  Culver,  Union  College,  Schenectady,  N.  Y.,  gives 
the  solution  shown  in  Fig.  3.     The  one  for  compression 


in  the  top  chord  is  seen  to  be  identical  with  Mr.  Godfrey's, 
while  the  one  for  tension  in  the  bottom  chord  is  identical 
with  that  given  by  Mr.  Moorman.  In  the  former  case,  as 
already  noted,  the  point  of  the  cantilever  is  idle. 

S.  Na})p,  Philadelphia,  Penn.,  attempts  to  solve  the 
problem  by  introducing  a  third  support  near  mid-height 
of  the  wall  leg  of  the  cantilever  and  running  a  member 
to  this  support  from  a  point  on  upper  or  lower  chord, 
lender  the  conditions  of  the  problem,  this  must  be  re- 
garded as  not  permissible,  since  it  changes  the  reactions. 

EmerKency  Meala  (or  Philadeliihia  AVnter-AVorks  Em- 
ployees— A  commissa'-y  was  added  to  the  facilities  of  the 
bureau  .'jo  that  men  suddenly  called  upon  for  all-night  work 
can  be  furnished  with  hot  coffee  and  food.  This  is  not  only 
a  humane  expedient,  but  good  business  policy  as  weU,  for 
men  called  une.xpectedly  from  home,  or  required  in  an 
emergency  to  continue  all  night,  following  an  ordinary  day's 
work,  cannot  supply  themselves  with  proper  food.  •  •  • 
During  the  severe  snowstorm  in  March,  when  traffic  on 
street-car  and  railroad  lines  was  seriously  interrupted,  the 
operating  forces  at  a  number  of  the  outlying  pumping  sta- 
lioiis  and  filters  were  unable  to  leave  the  stations  for  many 
hours  nor  could  the  relief  shifts  get  there.  These  men  come 
to  work  provided  with  only  one  meal.  Naturally  when  their 
shift  was  increased  from  S  to  24  hr.  the  problem  of  securing 
food  became  urgent.  To  provide  against  such  a  situation  in 
the  future,  arrangements  have  been  made  for  placing  cer- 
tain standard  food  supplies  at  these  outlying  stations. — 
From  1914  report  of  C.  E.  Davis,  Chief,  Bureau  of  Water. 
I'hiladelphia. 

I'liper  'rraelnifN  Treated  with  t'arlioii  Paper  aw  a  SiiliMtitute 
for  Ink  TruelnKN — I..l<)yd  T.  Emory,  Philadelphia,  describes  an 
interesting  expedient  he  used  some  time  ago  in  getting  out  a 
set  of  working  plans  in  a  hurry  while  on  the  road.  The  only 
drawing  materials  on  hand  were  two  triangles,  a  hard  pencil 
and  a  scale.  Getting  some  tough  tissue  paper  from  a  dress- 
making establishment,  he  first  made  the  drawings  in  pencil 
on  the  ti.sHue  paper,  then  laid  some  sheets  of  carbon  paper 
face  up  on  the  tal>le  with  the  tracings  over  them,  and  re- 
traced all  the  lines  of  the  diawlng,  thus  backing  them  with 
the  imprint  of  the  carbon.  Only  4S  hr.  was  available  for  the 
set  of  plans;  In  20  hr.  straight  work  they  were  completed  and 
time  enough  was  left  to  get  them  printed  In  the  blueprinting 
room  of  a  local  shop.     He  has  since  used  the  Idea  extensively. 

The  claim  Is  made  that  with  carbon  tracing  a  paper  draw- 
ing can  be  ilone  In  one-fourth  or  one-third  the  time  of  mak- 
ing an  Ink  tracing:  but  not  all  draftsmen  will  agree  on  this 
point.  In  any  event  the  metho<I  Is  applicable  only  to  simple 
<lrawlngs — large-scale  details  and  the  like — and  not  to  draw- 
ings with  line  detail,  topographic  maps.  etc. 

When  Mi'veral  drawings  with  the  same  foundation  %vork 
but  with  alternative  details  nro  to  be  made,  a  modlflcntlon  of 
this  n\ethoil  can  >)e  a|<plied,  using  double-fucoil  carbon  paper 
(ind   two  iir  nioie  sheets  of  paper. 
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Ain\   Ae^e^L^omvg^   Coinnplaint 

Hut  for  my  piirt,  I'n'Hiir,  1  liiivc  m-vrr  Ixi-ii  <>iiK<<r  to  miiko 
money  by  my  art.  but  have  koih'  on  tlir  principle  lliat  nlcnilcr 
inrniisi  anil  a  Kood  rc|iutatlon  arc  pri<r<<riil>lo  to  wi-alth  and 
illsroputo,  I'"or  this  reason,  only  a  llltU<  colcbiKy  has  fol- 
loNvril;  bnt  still,  my  liopo  Is  tliat,  with  Iho  publication  of  those 
books,  1  shall  boconu-  known  ovoii  to  posliTlty.  Anil  II  Is 
not  to  bo  woTiiloroil  at  that  I  am  so  Konorally  unknown.  Other 
arohltoots  ko  about  ami  ask  for  opportunities  to  practice 
thpir  profession:  but  I  have  been  tauKht  by  my  Instructors 
that  it  Is  the  proi)or  thln^  to  undertake  a  charKo  only  after 
belUK  asked,  and  not  to  ask  for  It;  since  a  t{entlen>an  will 
Mush  with  shame  at  petitlonlnK  for  n  thInK  that  arouses 
suspicion.  It  Is  In  fact  those  who  Rrant  favors  that  are 
courted,  not  those  who  receive  them.  What  are  we  to  think 
must  bo  the  suspicions  of  a  man  who  Is  asked  to  allow  his 
private  means  to  be  expended  In  order  to  please  a  petitioner? 
•Must  he  not  believe  that  the  thinK  Is  to  be  done  for  the  prollt 
id  advantage  of  that  individual? 

Sul),<tituto  "oiigiiurr"  Tor  "anhiteit"  and  modernize 
tlio  laiifruajro  and  tlie  above  quotation  would  l)e  very  ac- 
.  t'|)tal)le  as  a  lontrihution  to  one  of  the  many  eurrent 
ui.-icussions  on  "Tlie  Status  of  the  Eiifrinecr."  The  fact 
iliat  it  was  addressed  to  Aujrustus  Cn?sar  by  one  Vitruv- 
iu.<.  a  Roman  aivliiteot-engineer,  some  nineteen  luindred 
years  &go,  only  shows  liow  eonstaut  is  iiuman  nature  in 
s]iitc  of  the  progress  that  has  revolutionized  the  ma- 
terials and  methods  with  wliich  man  works. 


At  a  meeting  of  the  Lake  Michigan  Water  Commission, 
held  at  Milwaukee  on  Mar.  19,  Dr.  Edward  Bartow,  of 
the  University  of  Illinois,  described  some  remarkai)le  ex- 
periments in  sewage  treatment  now  in  progress  in  tlie 
University  laboratory,  using  the  process  first  tried  at  the 
Lawrence  (Mass.)  E.xperimeiit  Station  and  sub.xequently 
tleveloped  by  Dr.  Gilbert  Fowler,  of  Manchester.  England, 
in  which  the  sewage  is  aerat<>d  in  tanks  by  forcing  air 
through  the  liquid.  The  same  process  is  being  experi- 
mented with  on  a  much  larger  scale  by  the  city  of  Mil- 
waukee at  the  Jones  Island  Sewage  Experiment  Station 
under  direction  of  T.  Chalkley  Hatton,  Chief  Engineer  of 
the  Milwaukee  Sewerage  Commission;  and  the  apparatus 
used  was  examineil  by  those  attending  the  meeting  who 
visited  the  station. 

Dr.  Bartow  exhibited  samples  of  the  dried  sludge  pro- 
duced by  the  process  in  his  laboratory  that  were  practi- 
cally inodorous.  The  most  remarkable  exhiljit  shown  by 
Dr.  Bartow,  however,  was  a  sample  of  sludge  obtained 
from  this  process  containing  6%  of  nitrogen  in  a  form 
available  for  plant  food  :  and  it  was  stated  that  the  sludge 
in  this  form  had  had  its  fertilizing  value  in  nitrogen, 
phosphorus  and  potash  compounds  estimated  at  $15  to  $20 
per  ton.  The  sludge  in  tliis  form  had,  of  course,  a  .-strong 
odor  resembling  that  of  ordinary  commercial  fertilizer. 
The  Agricultural  Experiment  Station  at  the  LTniversity 
of  Illinois  is  carrying  on  experiments  in  the  use  of  the 
-'udge  as  a  fertilizer  in  the  growth  of  wheat,  and  Dr.  Bar- 
■<\v  exhibited  photographs  showing  the  marked  effect  of 
ilie  sludge  in  stimulating  ]ilant  growth. 


1 1  will  l)c  uii(!iTst(M)d,  of  (oiir.-c,  that  these  experiments 
of  Dr.  Bartow  are  made  on  a  laboratory  scale  and  the 
similar  work  being  done  by  Dr.  Fowler  at  Manchester  is 
likewise  small-scale  work.  At  the  Milwaukee  sewage  sta- 
iion,  however,  experiments  are  in  progress  on  a  large 
enough  scale  so  that  it  is  hojjed  definitely  to  dclermiiic 
whether  the  process  is  applicable  to  the  treatment  of  Mil- 
waukee .M'wage  before  its  discharge  into  the  lake. 

In  Milwaukee  the  (juestion  of  po.ssible  values  in  the 
sludge  ))roduced  is  of  less  importance  by  far  than  the  pos- 
sibility of  treating  the  sewage  of  the  city  in  a  compara- 
tively small  area  of  aerating  tanks.  Sprinkling  filters 
large  enough  for  the  sewage  of  Milwaukee  would  re(juirc 
either  the  j)umping  of  the  sewage  a  very  long  distance 
<ii-  else  the  jjurchase  of  a  large  tract  of  land  at  a  high 
price. 

The  conimcrcial  feasibility  of  the  ai-ration  process 
(wliich  by  the  way  is  being  experimented  with  at  a  num- 
ber of  places  besides  those  mentioned)  is  yet  to  be  dem- 
onstrated. The  volume  of  air  required,  the  feasibility  of 
the  process  in  cold  climates  and  numerous  other  questions 
will  have  to  be  settled  by  experiment  on  a  large  scale  be- 
fore the  process  could  consistently  be  recommended  for 
adoption.  It  is  nevertheless  of  great  interest  that  even 
on  a  laboratory  scale  it  has  been  possible  to  produce  a 
sewage  sludge  which,  instead  of  being  of  little  more  value 
than  so  much  inert  mineral  for  ap])lication  to  land,  has 
been  demonstrated  to  ])ossess  high  value  us  a  fertilizer. 


Tlhe     IHIyd2'(D°EIl© 


.-\n  interesting  i)iece  of  engineering  design  and  a  note- 
worthy feat  in  construction  are  portrayed  elsewhere 
in  this  issue  in  the  description  of  the  Cedars  Eapids 
hydro-electric  plant  on  the  St.  Lawrence  River  near  ^Ion- 
treal.  The  capacity  of  the  eventual  plant,  160,000  hp., 
the  present  installation  of  machinery,  100,000  hp.,  and 
the  dimensions  of  the  various  ])arts  of  the  works  all 
mark  this  as  one  of  the  largest  electric  generating  stations 
on  the  continent;  it  probably  is  the  largest  headrace- 
canal  plant  to  be  found  in  America. 

The  general  design  of  the  works  will  be  recognized 
as  typifying  the  best  engineering  practice  of  the  day, 
though  to  few  will  the  main  features  seem  particularly 
novel— separate  generator  and  transformer  houses,  flar- 
ing elbowed  draft  tubes,  molded  concrete  scroll  cases,  gov- 
ernors using  water  instead  of  oil,  single  top  bearings 
carrying  the  whole  turbine-runner  weight  and  thrust,  etc., 
have  been  used  before.  There  is,  however,  a  wealth  of 
new  detail,  which  no  article  can  adequately  present,  nec- 
essary in  adapting  such  desirable  ideas  to  local  conditions. 
For  instance,  the  turbine-units  are  the  largest  known  in 
dimensions  and  weight  and  therefore  ])robably  have 
the  lowest  speed  for  such  capacities :  the  governor-water 
.supply  presents  an  interesting  study ;  the  service  and  safe- 
tv  features  of  the  duct  lines  carrying  generator  feeders 
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are  highlj-  developed ;  reinforced-concrete  unit  insets  have 
been  used  in  the  plant  superstructures  on  a  scale  not  be- 
fore attempted :  and  the  provision  for  protection  against 
interruptions  due  to  ice  has  been  carried  to  an  extreme 
probably  not  seen  anywhere  else. 

One  of  the  most  interesting  things  on  the  construction 
side  of  the  vrork  at  Cedars,  particularly  evident  in  these 
last  few  days  during  which  the  work  has  been  finally 
closed  down,  is  the  spirit  of  cooperation  and  appreciation 
which  has  existed  between  the  engineers  for  the  power 
company  and  the  general  contractors.  Instead  of  pros- 
pects of  long  drawn-out  litigation  and  a  general  feeling  of 
suspicion  and  hostility,  there  is  a  continued  friendliness 
between  both  parties — partly  evidenced  by  abundant  ex- 
pressions of  mutual  appreciation. 

The  job  at  Cedars  was  work  of  great  magnitude,  as 
is  shown  by  the  quantities  involved,  1,800,000  cu.yd.  of 
earth  excavation,  650,000  cu.yd.  of  rock  excavation,  103,- 
000  cu.yd.  of  concrete,  and  the  capacity  of  some  of  the 
equipment  gathered  together,  five  40-ft.  concrete  mixers, 
seven  60-  to  75-ton  shovels,  twenty-six  locomotives,  etc. 
The  completion  of  this  gigantic  work  in  a  little  over  two 
years  is  in  itself  a  noteworthy  feat. 

There  are  many  points  in  the  notes  on  the  contractors' 
plant,  work  and  local  conditions  which  will  be  of  help 
to  others.  For  instance,  the  inventory  of  the  more  import- 
ant pieces  of  equipment  and  the  outline  of  results  secured 
with  it  constitute  a  transferable  part  of  these  contractors' 
experience.  A  half  million  dollars  was  saved  on  some 
ten  million  by  avoiding  the  usual  winter  interruptions. 
The  success  in  expediting  construction  and  reducing  cost 
by  adopting,  in  the  structures  and  assembly  of  machinery, 
factory-production  rather  than  field-erection  processes  is 
a  single  illuminating  feature  capable  of  further  de- 
velopment. 

The  discussion  of  needed  changes  in  the  constitution  of 
Xew  York  State  which  took  place  at  the  House  of  the 
American  Society  of  Civil  Engineers  on  the  evening  of 
.Mar.  17  was  an  encouraging  event  for  two  reasons:  (1) 
Because  so  large  and  distinguished  a  body  of  representa- 
tives of  the  great  national  engineering  .societies  responded 
to  the  call  from  a  committee  of  the  American  Society  and 
met  to  di.scuss  large  questions  of  public  policy;  and  (2) 
because  of  the  spirit  of  both  the  discussions  and  the  con- 
clusions reached  as  to  what  constituted,  to  use  a  good  old 
phrase,  "the  sen.se  of  the  meeting." 

Elsewhere  in  this  issue  we  have  outlined  the  conclusions 
reached  and  given  .some  idea  of  the  spirit  shown  at  the 
meeting.  With  both  the  main  conclusions  and  the  spirit 
shown  in  reaching  them  we  are  in  hearty  accord. 

As  to  the  .spirit  of  the  discu.ssion,  the  higliest  note 
struck,  and  one  tliat  met  with  general  a.ssent,  was  that  the 
greatest  benefit  to  tiie  citizens  of  Xew  York  State,  rather 
than  the  advancement  of  engineers  individually  or  as  a 
cia.ss,  was  the  thing  to  be  sought  in  formulating  tlie  con- 
sensus of  opinion  among  engineers  as  to  needed  changes 
ill  tho.se  parts  of  the  New  York  constitution  which  most 
directly  concern  engineering  work  and  engineers. 

The  conclusions  reached  were  notable  alike  lor  what 
they  retained  and  for  what  they  rejected  of  the  sugges- 
lioris  laid  before  the  meeting  by  Messrs.  Tiittic,  Hodge 
iind    Flinii,   the  chosen   representatives  of  the   .\iiuMiiaii 


Society  of  Civil  Engineers  at  the* Constitutional  Conven- 
tion. Endorsement  was  given  to  all  the  suggestions  ex- 
cept those  designed  to  compel  the  Governor  of  Xew  York 
to  choose  his  engineering  appointees  from  lists  submitted 
to  him  by  the  governing  body  of  the  American  Society  of 
Civil  Engineers.  The  other  major  suggestions  of  the 
committee  were  so  well  reasoned  that  we  can  only  feel 
that  this  one  was  brought  forward  only  as  one  bound  to 
arise  but  which  should  be  given  an  early  and  conclusive 
veto ;  a  veto,  too,  which  may  serve  as  a  warning  whenever 
it  is  proposed  that  any  one  of  the  national  engineering  so- 
cieties should  be  given  sole  and  supreme  power  to  nomin- 
ate candidates  for  appointment  to  state  engineering  offices. 

We  hasten  to  add  that  the  decision  just  noted  is  based 
upon  principles  of  responsible  administrative  government 
which  apply  in  no  measure  whatever  to  some  other  pro- 
posals for  the  selection  of  names  to  be  chosen  from  in 
filling  responsible  engineering  positions.  Xo  governor 
choosing  what  is  virtually  his  cabinet  should  be  limited  to 
names  submitted  by  any  private  society  or  societies, 
whether  professional,  commercial,  civic,  or  religious ;  nor 
should  any  capable  engineer  be  excluded  from  a  state  office 
because  he  is  not  a  member  of  a  certain  engineering  soci- 
ety— as  would  virtually  be  the  case  if  the  suggestion  in 
question  were  embodied  in  a  state  constitution.  If,  how- 
ever, a  governor  of  a  state  or  the  President  of  the  United 
States  should  ask  an  engineering  society  for  a  list  of 
names  to  choose  from  in  filling  an  office  the  case  would  be 
far  different. 

The  meeting  went  as  far  as  could  reasonably  be  ex- 
pected at  the  time  in  laying  down  the  broad  principle  that 
certain  state  offices  should  be  filled  by  engineers  selected 
by  the  Governor  of  Xew  York  solely  because  of  fitness  for 
the  position.  The  meeting  also  acted  wisely  in  accepting 
a  suggestion  so  worded  as  to  leave  the  governor  free  to 
appoint  other  than  an  engineer  for  Commissioner  of 
Public  Works.  To  make  the  wisdom  of  this  conclusion 
clearer,  it  should  be  added  that  the  proposed  Commis- 
sioner of  Public  Works  would  be  a  member  of  the  Govern- 
or's political  family,  and  would  have  under  him  Bureau 
Chief  Engineers,  so  the  Governor  should  be  given  a  rela- 
tively free  hand  in  selecting  his  Commissioner  of  Public 
Works,  and  should  look  first  of  all  for  a  man  of  marked 
executive  ability,  rather  than  for  one  who  was  a  member 
of  any  specific  profession. 

One  other  notable  feature  of  the  suggestions  adopted 
was  that  all  heads  of  executive  departments  should  be 
appointed,  instead  of  being  elected  by  jwpular  vote,  as  is 
now  the  case  of  the  State  Engineer  and  Surveyor  and 
some  other  state  officers.  This  accords  with  the  short-bal- 
lot idea,  which  has  swei)t  over  the  whole  country  in  the 
last  few  years. 

.Although  the  five  general  principles  stated  in  advance 
of  the  sj)ei'ific  suggestions  offered  by  the  committee  in- 
cluded the  civil  service  as  a  means  for  selecting  and  re- 
taining heads  of  engineering  departments  and  bureaus, 
the  elimination  of  the  ])rovision  for  the  nomination  of 
candidates  by  the  .\merican  Society  of  Civil  Engineers 
left  the  matter  of  appointments  to  state  engineering  posi- 
tions a  little  "up  the  air."  The  matter  will  lie  given 
further  consideration  by  the  committee — which  would 
wt'lcome  written  discussion  on  tills  and  all  other  pha.^es  of 
the  matters  in  its  charge. 

That  the  questions  here  involved  are  serious  ones  was 
strongly    urged    by    many    and    generally   agreed    to;   but 
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uliill'  till"  evils  of  ilmii^^iii;,'  state  eveeiillve  (illietTM  with 
\erv  atlmiiiistnitidii  were  admitted  l>y  all,  no  oiiu  Hcoined 
.ililo  to  luiiifj  forward,  on  so  sJKiri  notice,  any  plan  to  avoid 
iliose  evils  wliieli  wonld  |>ri)iiai>lv  lie  aeeeptcd  liy  n  eoiiHli- 
iiitional  eoiivention  or  le',Mslature,  or  wliieli,  even  if  ho  ae- 
.•|ited.  would  lie  lived  up  to  liy  the  ;,'enernl  run  of  jjovern- 
uis  and  slate  otlicers. 

For  our  part,  many  years  of  ohservation  have  Kinvineed 
\is  that  the  only  pernument  relief  will  eonu'  from  a  more 
eMlij,ditened  ]>ul>lie  o]>inion — lived  up  to — ami  that  the 
''(•st  palliative  meanwhile  is  an  extension  of  the  civil 
cTvice,  of  tiu*  recent  and  more  rational  typo,  in  \vhi(h 
jiast  oxperioneo  and  aihievements  are  jjiven  due  wei>jlit. 

At  the  outlet  we  stjitcd  that  in  the  main  the  views 
adopted  as  the  "seuse  of  the  ineetinjr"  met  with  our  hearty 
api>roval.  Xo  arjiumeuts.  or  at  least  none  that  convinced 
us.  were  advanced  at  the  meeting  to  prove  that  the  work 
of  the  two  present  puhlic-scrviee  oonunissions  of  Xew 
York  State,  with  their  ten  mcmhcrs,  could  he  satisfac- 
torily performed  by  one  commission  of  only  three  mem- 
i>ers — even  thou<,'h,  as  we  aj,'ree  ou<iht  to  he  done,  the  work 
of  the  commission  should  he  confined  to  rejjidation,  as 
soon  as  the  Xew  York  City  sul)way  construction  contracts 
are  comj)leted. 

Another  sujrijestion  which  seemed  to  he  accepted  with 
too  little  ex])lanation  of  its  real  scope  and  need  was  the 
one  designed  to  extend  the  powers  of  eminent  domain 
wliich  may  be  exercised  by  private  corporations. 

Before  concluding,  we  venture  to  suggest  that  the  five 
])rinciplcs  which,  the  committee  stated,  "it  woidd  seem 
desirable  that  the  constitution  when  amended  should  in- 
sure." seem  better  adapted  for  insertion  in  a  constitution 
;lian  some  of  the  ten  sijecific  suggestions  made  by  the 
nmmittee.  Still,  as  modified  and  indorsed  by  the  meet- 
ing, it  may  be  that  the  essence  of  all  the  suggestions  might 
tittingly  go  into  a  constitution.  Just  what  is  and  what 
is  not  a  fit  requirement  for  a  constitution  is  a  subject 
on  which  much  dilference  of  opinion  exists — a  fact  that 
the  committee  will  doubtless  consider  with  care  before  it 
goes  to  Albany. 

Finally,  whatever  the  outcome  of  this  movement,  it  de- 
serves commendation  for  its  conce])tion  and  for  its  execu- 
tion tiius  far.  We  extend  our  best  wishes  for  its  success 
and  trust  that  it  will  prove  to  be  only  the  beginning  of  a 
series  of  notable  eft'orts  by  engineers  and  engineering 
societies  to  do  their  proper  and  heretofore  largely  neg- 
lected ]>art  in  the  framing  of  constitutions  and  charters. 
'*■ 

tcilScatlaoia  of  Sfteainm  K.aal^^ays 

Most  of  the  work  wliicii  has  tlnis  far  licen  done  in  the 
substitution  of  electric  for  steam  locomotives  in  railway 
service  has  been  dictated  by  special  conditions  of  opera- 
tion, such  as  long  tunnels,  making  the  use  of  the  electric 
locomotive  advantageous  to  avoid  the  steam,  gas  and 
smoke  produced  by  steam  locomotives.  The  most  prom- 
inent examples  of  such  electrification  work  are  on  the 
three  great  railways  entering  Xew  Y^ork  City — the  Xew 
York  Central  and  the  Xew  Y^ork,  Xew  Haven  &  Hartford 
from  the  north  through  the  long  tunnel  approach  to  the 
•  irand  Central  Staticm,  and  the  Pennsylvania  coming  in 
from  the  west  through  its  tunnel  under  the  Hudson  River. 
Other  notable  examples  are  the  pioneer  electric  locomo- 
tives for  the  Baltimore  &  Ohio  tunnel  in  Baltimore,  the 


electric  operation  of  the  tunnels  nmlci  liic  S(.  Cjiiir  and 
Detroit  Jlivers,  and  nf  IIk-  lluosai'  liinnd  in  wcslcrii  Mas- 
HiichusettH. 

In  other  cases  when'  steam  railways  have  bi-en  elcctri- 
fied  the  trallic  liati<lled  has  been  chi(,'lly  sulmrixin  or  inter- 
urban  passenger  trallic  and  electric  njieratioii  has  cnahlcd 
miilliple-iinit  trains  to  lake  tlw;  Jilace  of  locomotives  with 
resulting  advantages  of  frequent  service  of  short  trains. 
Tyi'ical  examples  are  the  reniiHylvania's  West  Jersey  line 
from  IMiiladelphia  to  Atlantic  City  and  tiie  lines  of  the 
Long  Island  Hailroad. 

For  more  than  twenty  years,  electrical  engineers  have 
been  urging  that  the  electric  locomotive  Hliould  replace 
the  steam  locomotive  on  lines  of  general  trallic.  The  ex- 
periencf!  on  most  of  the  electric  operated  lines,  however, 
lias  been  that  the  savings  made  in  locomotive  repairs  and 
in  fuel  have  not  been  sufiicient  to  pay  a  satisfactory  inter- 
est on  the  large  investment  necessary  for  the  electric  in- 
stallation. 

The  gains  from  the  adoption  of  electric  traction  have 
been  generally  due  to  its  other  advantages  in  connection 
with  the  handling  of  passenger  traffic.  On  most  steam 
railways,  however,  it  is  freight  and  not  passengers  which 
yields  profitable  earnings  and  it  has  been  difficult  to  dem- 
onstrate that  electricity  could  effect  an  economy  in  hand- 
ling freight  traffic. 

Tiie  first  two  examples  on  a  large  scale  of  the  adoption 
of  electricity  for  main  line  freight  service  are  the  electri- 
fication of  several  hundred  miles  of  the  Chicago,  Milwau- 
kee &  St.  Paul's  Pacific  Coast  extension  now  in  progress, 
which  has  already  been  described  in  these  columns,  and 
the  electrification  of  a  division  of  the  Xorfolk  &  Western 
Ey.  in  the  mountains  of  Virginia,  which  has  recently  been 
put  in  operation. 

At  one  of  the  largest  meetings  ever  held  by  the  Western 
Society  of  Engineers,  on  Tuesday  evening,  Mar.  16,  the 
Xorfolk  &  Western  work  was  described  by  George  Gibbs, 
who  has  had  the  chief  responsibility  for  its  design  and 
construction.  Mr.  Gibbs  also  described  the  electrification, 
for  suburban  traffic  only,  of  the  Pennsylvania  Railroad's 
main  line  from  Broad  St.  Station,  Philadelphia,  west  to 
Paoli,  while  experience  with  electric  operation  on  the 
Xew  York  Central  R.R.  was  described  by  E.  P>.  Katte,  and 
on  tlie  Xew  Y''ork,  Xew  Haven  &  Hartford  R.E.  by  W.  S. 
Murray. 

Chief  interest  centered,  however,  in  Mr.  Giblis'  descri])- 
tion  of  the  very  remarkable  work  which  has  been  done 
on  the  Xorfolk  &  Western  R.R.  Tiie  advocates  of  electri- 
fication have  frequently  urged  the  possibilities  in  the 
adoption  of  electric  motive  power  in  place  of  steam 
through  the  production  of  locomotives  of  greater  tractive 
power  than  any  steam  locomotive.  Tlie  development  of 
the  Mallet  compound  locomotive,  however,  has  so  gen- 
erally satisfied  the  needs  of  the  railways  for  locomotives  of 
great  liauling  power  that  it  has  been  difficult  to  prove  any 
economic  saving  by  the  large  capacity  electric  locomotives. 
The  X'orfolk  &  Western  insfallation  is  the  first  in  the 
world  where  the  high-power  electric  locomotive  has  super- 
seded the  Mallet  compound. 

The  division  of  the  Xorfolk  &  Western  which  has  now 
been  electrified  extends  from  the  Pocahontas  coal  fields 
eastward  about  35  miles  and  the  traffic  over  it  is  chiefly 
coal,  east  bound.  It  is  handled  under  closely  competitive 
conditi(ms,  so  that  a  very  large  volume  has  to  be  handled 
to  make  tlie  traffic  profitable;  and  the  present  traffic  is 
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40,000  to  60,000  tons  a  day.  The  coal  is  hauled  in  trains 
weighing  3'^50  tons  made  up  chiefly  of  steel  hopper-cars 
of  100  tor.s  capacity,  equipped  with  six-wheel  trucks. 
There  are  long  and  heavy  grades  of  1  to  1V2%  against  the 
traflfic,  and  at  one  point  a  long  2%  down  grade.  These 
3250-ton  trains  have  hitherto  been  handled  over  this  divi- 
sion by  three  Mallet  compound  locomotives  at  an  average 
speed  of  only  seven  miles  per  hour. 

To  further  complicate  the  operating  conditions,  there  is 
a  long  tunnel  on  the  upgrade,  and  operation  of  trains 
through  it  with  the  enormous  volume  of  smoke  and  steam 
discharged  by  these  heavy  Mallet  compounds  is  made  pos- 
sible by  the  tunnel  ventilating  system  invented  by  Chas.  S. 
Churchill,  Assistant  to  the  President  of  the  Norfolk  & 
Western.  Air  is  forced  in  at  the  lower  end  of  the  tunnel 
by  a  large  fan  through  an  injector  portal  and  is  carried 
along  in  the  same  direction  as  the  train.  The  air  current 
is  given  a  velocity-  of  about  seven  miles  an  hour,  while  the 
train  climbs  the  grade  through  the  tunnel  at  about  six 
miles  per  hour.  This  blows  the  smoke  and  steam  ahead  of 
the  locomotive  as  it  is  discharged  and  saves  the  engine 
crews  from  suffocation  and  the  smoke  does  not  overtake 
the  locomotive  ahead  until  it  emerges  from  the  tunnel.  It 
will  be  evident  that  this  tunnel  furnished  an  additional 
reason  for  the  adoption  of  electric  traction. 

The  new  Norfolk  &  Western  electric  locomotives  repre- 
sent a  very  important  advance  in  railway  engineering  not 
only  because  of  their  enormous  tractive  power,  but  bt cause 
through  the  development  of  a  new  type  of  apparatu  ■  by 
the  Westinghouse  Electric  Co.  the  single-phase  curr.-nt 
collected  from  the  overhead  wire  is  used  to  drive  threi- 
phase  motors  on  the  locomotive. 

An  objection  which  has  hitherto  prevented  the  use  of 
three-phase  current  on  American  electric  railway  work 
has  been  the  necessity  of  using  three  overhead  trolley 
wires.  The  three-phase  motor,  however,  while  essentially 
a  single-speed  or  two-speed  motor,  has  the  great  advantage 
that  the  motors  automatically  act  as  generators  in  de- 
scending a  grade  when  the  speed  exceeds  a  certain  amount 
and  the  current  generated  is  returneil  to  the  line.  It  is 
there  available,  of  course,  for  supplying  any  other  train 
then  using  current  for  power;  or,  in  the  event  that  more 
current  is  delivered  back  to  the  line  than  is  being  drawn 
from  it.  the  surplus  is  automatically  taken  care  of  by  a 
water  rheostat  at  the  power  station. 


In  the  month  during  which  one  section  of  the  line^ias 
been  under  electrical  operation  it  has  been  demonstrated 
that  the  electric  locomotive  can  move  the  trains  over  the 
division  at  an  average  speed  of  14  miles  per  hour,  as  com- 
pared with  the  7  miles  average  of  trains  hauled  by  the 
Mallet  compounds.  Equally  important  is  the  reduction 
in  delays  to  trains  on  account  of  troubles  with  motive 
power.  These  electric  locomotives  without  doubt  develop 
a  greater  power  than  any  machine  ever  used  on  a  railway. 
While  the  trains  are  being  accelerated,  the  motors  develop 
as  high  as  11,000  hp. ;  and  while  running  at  regular  speed 
up  the  grade,  a  continuous  output  of  8000  hp.  is  main- 
tained. This  surpasses  the  record  of  even  the  huge  triple- 
compound  Mallet  locomotive  with  a  set  of  driving  wheels 
under  the  tender,  designed  by  George  Henderson  and 
built  l)y  the  Baldwin  Locomotive  Works  for  the  Erie  R.R. 
a  year  ago. 

Of  equal  interest  with  the  motive  power  is  the  line 
equipment  whicli  luis  been  designed  by  Mr.  Gibbs  and 
adopted  for  both  the  Norfolk  &  Western  and  the  new  work 
on  the  Pennsylvania  E.R.  The  criticism  which  has  ofteu 
been  made  of  the  line  construction  adopted  by  the  New 
York.  New  Haven  &  Hartford  for  its  single-phase  elec- 
trification is  its  high  first  cost  and  also  the  inevitably 
heavy  expense  of  maintenance  of  the  structural  steel  work, 
with  its  multitude  of  small  lattice  bars  and  riveted  con- 
nections. Mr.  Gibbs'  design  for  the  structure  supporting 
the  overhead  catenary  on  the  Norfolk  &  Western  and 
Pennsylvania  lines  consists  of  a  pair  of  substantial  tubu- 
lar steel  poles,  set  on  either  side  of  the  track,  between 
which  a  heavy  cable  is  stretched.  From  this  cable  the 
catenary  wires  are  suspended.  To  withstand  the  pull  of 
the  cable,  each  of  the  poles  is  guyed  by  a  pair  of  very 
heavy  round  steel  rods,  extending  to  a  ground  anchor  and 
provided  with  turnbuckle  adjustment.  This  is  by  far  the 
nu>st  substantial  and  businesslike  overhead  construction 
for  single-phase  electric  traction  yet  developed. 

It  will  be  evident  that  under  present  conditions  of  rail- 
way finances,  railways  are  not  likely  to  undertake  elec- 
trification work  unless  a  very  convincing  demonstration 
can  l>e  made  of  decreased  operating  expenses  enough  to 
])ay  a  large  return  on  the  necessary  investment.  That  the 
Norfolk  &  Western  and  the  St.  Paul  are  both  undertaking 
large  elecii-ical  installations  imder  these  conditions  is  in- 
deed siu-nific  -mt. 
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may  lie  elieiteil  from  others  than  those  directly  reached 
bv  the  writer? 

c.  A.  ivrEEs. 

Designing  Engineer,  Soutlicrn  Power  Co. 
Chiii-h.tte,  X.  C.  Mar.  8,  1015. 
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Safety  Factors  im^  Damm  Dess^im 

Sir — For  use  in  a  l)ook  on  the  design  of  dams,  1  am 
trying  to  reach  a,s  many  engineers  as  possible  for  an  ex- 
pression of  o])ini()n  as  to  the  pro])er  safety  factors  to  al- 
low in  the  design  of  masonry  dams  for  overturning  and 
for  sliding  as  based  on  frietional  resistance  alone. 

I  realize,  of  coiirse,  that  such  a  stutemcnt  might  be 
much  (pnilified,  but  there  eertainly  could  be  sueh  a  mini- 
mum value  under  |>erfeit  eonditiDUs  for  remote  or  unim- 
portant structures  and  a  conservative  value  for  important 
structures  or  tlio.se  the  failure  of  which  would  be  a  ca- 
tastrophe. 

Will    vou    publish    this    letter   in    the   hope   that    replies 


at    Is    Wiromyg    witH    tHe 
En|fineerin|^  Profession 

Sir—  In  yinir  issue  of  Mar.  11  appears  a  communica- 
tion under  the  heading.  "What  is  Wrong  with  the  Kngi- 
neering  Professitui."  and  a  rejdy  by  the  Editor,  in  the 
cour.xe  «)f  which  a|)pears  the  statement: 
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Ailinlttfdiy,  iiH  Diif  <'i>ri'<-H|it>iiilciil  xiiyii,  nioiit  onKliK'tTH 
ir«  I'lilrtly  onKitKfil  III  llir  roiitliir  work  uf  ninuNurlnu  iiml 
.  otiipiitliiK.  nii'l  a  few  only  urn  roijulrrd  to  ilo  thf  work  of 
(M'IkIiuiI    pliinnlnK    iiiiil    llto    oxorutlvn    work    of    illmrdiiK 

III  tlu>  siinic  issiu'  I  rt'iid  of  tlic  ii|i|>oiii(iiu'iit  of  an  i'ii^(i- 
nt'or  as  Town  Mana^icr  of  NdivmhkI,  Mass..  who  will  lie 
ill  cliarj^i'  of  tlif  ilciiarlmnits  of  polirf,  (irf,  strc«'ls,  ciifji- 
iitriiii<r,  nniniripa!  water  plant.  I'loitrii-li^'lit  plant,  Iniild- 
inu  inspt>ition.  repair  of  scliool  and  liiirarv  iiuildin>;s,  piir- 
1  liasf  of  supplies  of  all  departments,  appoiiitinj,'.  discliarn- 
iiifl  and  tixinir  salaries  and  wanes  of  all  einplovees. 

Admittedly  lie  must  Ue  a  man  of  hroad  knowled^'c  and 
e\|ierienee  to  siieeessfully  (ill  this  jiosition  where  a  sin^jle 
mistake  of  judnineiit  mi;:lit.  eost.  the  town  thousniids  of 
dollars. 

Salary.  -^itOOl)  jier  year. 

Is  this  man  to  he  classed  as  an  "artisan"  or  a  meniher 
"I"  "the  <::reatest  of  all  |irofessions?"  Does  not  the  (pies- 
tion.  "What  is  Wroiii,'  wilh  the  Kii;,'ineerinj;  I'rofession," 
stand  out  stronjjfly  in  the  lompensation  returned  for  the 
duties  of  this  position  ? 

.Vol     OnK    OI     TIIK     Iv't)    .Vl'l'I.ICVNTS. 

I  .\  salary  of  $.iOO()  a  year  in  a  New  I'liifiland  town  of 
10.000  iidiahitants  will  leave  no  cpiestion  in  the  minds 
of  tlie  eitizens  as  to  wlu'ther  the  recipient  is  a  nunnbor 
of  a  trade  or  of  a  profession. —  Kniioi;.  | 

!*■ 

St&te  Kffa^BBaeeraira^  Adlvice  iia 

Sir:  III  your  i.-<sue  of  Mar.  i  on  the  editorial  \yd<iQ 
you  discuss  state  competition  with  private  en<jineers.  In 
-]ieakin<j  of  the  situation  in  Iowa  you  use  the  words: 
"Surely  if  such  an  oriianization  is  hacked  hy  the  i)resti<ie 
of  the  State's  university  the  private  eiifrineer,"  etc. 

While  your  statement  is  general  it  would  .>ieem  to  imply 
that  the  State  University  of  Iowa  is  proposing  to  give 
free  .service.  And  lest  this  indication  should  l)e  read 
into  your  statement  hy  those  who  read  the  editorial,  per- 
mit me  to  say  that  the  State  University  is  not  offering  free 
technical  service.  The  Extension  Division  of  the  Univer- 
sity offers  information  to  municipalities  through  its  Bu- 
reau of  Municipal  Information,  but  the  Engineering  De- 
]>artment  has  steadfastly  declined  to  furnish  anything  that 
(ould  be  called  jirofessional  advice  or  professional  sc^rvice 
without  charge. 

WlLIJA.M      (i.      liAV.MOM). 

Dean,  College  of  Ajjplied  Science, 
The   State   University   of   Iowa. 
Iowa  City,  Iowa,  Mar.  9,  1915. 

[The  confusion,  if  any,  is  due  to  the  fact  that  in  Iowa 
there  are  two  institutions  of  higher  learning  under  .state 
control — the  Iowa  State  College  of  Agriculture  and  Jle- 
rlianic  Arts,  located  at  Ames,  ami  the  State  University  of 
Iowa,  at  Iowa  City.  The  Technical  Service  Bureau  al- 
luded to  in  the  editorial  is  an  adjunct  of  the  former  in- 
stitution   and    not   of    the    State    University. — EuiTOit.] 

CoiratlnEaus^Il  Sualbsadleinice  off  th^e 
Massissappa  Oel^a 

Sir — I  was  ])articul;nly  interested  in  the  article  in  your 
issue  of  Mar.  -1,  entitled  "(iranite  Benchmarks  on  Piles," 
for  the  rea.<on  that  I  see  thi'rein  a  method  for  measur- 
ing the  subsidence  of  the  delta  near   New  Orleans. 


Ill  a  jiaper  read  liefori'  the  .American  A>Miciation  I'or 
the  .Vdvancement  of  Science  nl  its  iWilValo  meeting  on 
.\ng.   "v'-'j.    ISIh;,    I    called   attention    tu   ihi.s   phenoineiion : 

'I'IiIm  i|I|i'H(I<>ii  (if  HUbMlilr-iici'.  ami  lli<-  riit<!  of  Iho  Hiinw.  of 
111!'    ili'llii    rouMlry.    Im    oim-    of    kti-iiI     iiniillcal     liiiiiortaii('<.    to 

III i|ri<    ri-Klori    from    MIhnIhhI|i|iI    Sound    on    tho    l-uhI    to    tlu; 

wi<Nt<>rii  lior<lt<r  of  LouIhIiiiiii  ami  iih  fur  north  iit  IcaHt  iih  thn 
olil  (Jiilf  Hliorw  llni>  nciir  I)onal<lMon villi-.  The  avuraK<-  ratii 
of  muUmIiUmk'h  on  tlw  ilolta  proper,  I.e.,  from  the  Ciilf  to,  Hay, 
a  point  2ti  ml.  up  the  river.  In  about  %  In.  per  annum.  Above 
thlH  2r.-ml.  point  no  doubt  the  rate  of  HubHldence  Kradually 
dlinlnlHlieH  until  at  OonaldHonvllle  we  Hliould  expect  to  lltid 
no  Nettlement  outMlde  the  old  eHtuary.  Uy  proportion  of 
(nnliineeN  we  nilKht  reiiHonably  OHtlmate  the  HubHldeme  ;il 
New  OrleiinH,  and  eiiMt  ;ind  weHt  of  It,  al  about  one-half  of 
tlic  delta  rate,  or  Hay  i';.  In.,  or  In  a  century  .'>  ft.  at  the  mouth 
of  the  river  on  the  delta  proper  and  2Vi  ft.  at  New  OrleaiiH 
The  HlnkliiK  Ih  not  therefore  of  practlc.-il  Importano'  ho  far 
aH  workH  at  the  mouth  of  the  MIhhIhhIiipI  are  concerned,  nor 
In  rebitlon  to  city  ImprovementH  ;it  .N'ew  CJrleanH.  nor  hi  con- 
Mi'cllon    with    the    brIdKe    over    the    MIhhIhhIppI. 

Thi-  <|ueHtloii  Is,  however,  one  of  jcreat  practical  Impfirt- 
,ancc  to  the  outlyliiK  uKrlcultural  dlHtrlctH,  which  have  no 
compenwatlnK  condltlonH  now  that  the  river  aloiiK  ItH  entire 
cour«e  In  LoulHluna  in  fully  and  Kafely  leveed  by  the  t'nited 
States  Government   and    the   Htate. 

Not  only  is  tla  re  vertical  instal)iiity  at  the  inoutli 
of  the  .Mississip])i,  init  horizontal  instaltility  as  well. 
Tiiis  is  illustrated  by  an  experience  of  II.  C.  Collins,  for 
several  years  U.  S.  Assi.stant  Engineer  at  the  Mouth  of 
the  Mississippi,  described  as  follows  in  the  paper  pre- 
sented in   Bulfalo: 

The  experience  of  Mr.  Collins  wa.s  upon  ".Stake  Island."  a 
low-lylnj?  but  assumed  to  be  stable  land  of  old  formation, 
near  the  mouth  of  Southwest  I'ass.  His  experience  was  In 
1S71    and    subse(|uent    years. 

The  baseline  on  this  island,  which  the  writer  has  endeav- 
ored to  restore,  was  used  for  the  triangulation  of  the  mouth 
of  the  pass,  the  United  States  Kniirineers'  and  Coast  S'  -  v 
maps  being-  based  upon  it,  also  the  locp.tion  of  the  buoys  of 
the    LiKhthouse    Department. 

When  Mr.  Collins  took  charge  he  measured  the  baseline, 
which  had  been  laid  down  by  his  predecessor,  and  he  found 
it  incorrect — too  long  for  the  recorded  length  and  the  angles 
measured  from  it  to  all  prominent  points  of  the  triangula- 
tion  considerably  out.  The  line  as  laid  down  on  the  start 
and  in  the  notebooks  was  exactly  700  ft.;  he  found  it  by  the 
most  accurate  measurements  to  be  704.26  ft.  He  reported  to 
his  superior  that  the  old  baseline  and  angles  were  incorrect: 
this  was  in  July.  In  November  of  the  same  year,  1871,  he 
remeasured  his  own  angles  and  found  them  all  out.  The  fol- 
lowing summer  an  accurate  remeasurement  of  the  baseline 
made  it  more  than  707  ft.  In  187."),  after  returning  to  South- 
west I'ass  from  Pass  &.  L'Outre  (which  had  been  used  for 
three  years  as  the  navigation  pass,  until  80  acres  of  land 
rose  almost  in  a  day  from  a  depth  of  8  ft.  below  the  surface 
to  10  ft.  above  the  surface),  he  remeasured  his  baseline  and 
found   it   over   712   ft.      Note   the   following   quotation: 

Then  I  made  a  large  comparative  chart,  and  in  doing  so 
found  that  in  the  various  readings  of  any  angle  at  the  bar 
or  the  baseline  or  jinywhere  on  the  whole  survey,  any  angle 
that  had  ever  grown  larger  at  any  suivey.  than  it  was  at  the 
one  before,  had  kept  on  getting  larger,  and  any  one  that 
had  once  decreased  kept  on  doing  so,  and  so  with  all  outer 
Instrument   points. 

The  delta  country  in  tlie  vicinity  of  Xew  Orleans  is 
jirobably  2000  ft.  thick,  down  to  the  hard  floor  of  the 
old  Gulf  bottom.  The  only  ])ermanent  benchmarks  are 
at  lea.st  100  mi.  inland,  but  preci.se  levels  and  unchange- 
able benchmarks  exist  down  to  that  point,  and  from  these 
benchmarks  new  ])recise  levels  could  be  run  every  ievr 
years  to  the  granite  benchmarks  referred  to  in  your  re- 
cent issue. 

I  hope  the  New  Orleans  Sewer  and  Water  Board,  so 
ably  served  by  Mr.  Earle,  its  Superintendent,  will  take 
steps  to  check  up  the  rate  of  subsidence  of  the  delta  coun- 
try near  New  Orleans,  as  it  is  a  matter  of  considerable  im- 
portance to  know,  approximately  at  least,  this  rate. 

El.mkr  L.  Corthell. 

North  Egrcmont.  Mass.,  :Mar.  8.  1915. 
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The  16th  annual  meeting  was  held  at  the  Congress 
Hotel,  Chicago,  Mar.  IG  to  18;  in  fact.  Mar.  19  also  was 
practically  a  convention  clay,  being  assigned  as  a  special 
day  for  nsiting  the  extensive  exhibit  of  railway  materials 
and  appliances  at  the  Coliseum.  There  Avere  six  business 
sessions,  and  on  Tuesday  evening  many  of  the  members 
attended  a  special  meeting  of  the  Western  Society  of  En- 
gineers, at  which  several  papers  on  railway  electrification 
were  presented.  The  only  entertainment  was  the  annual 
dinner,  at  which  the  principal  addresses  were  made  by 
Charles  S.  Gleed,  President  of  the  ^lissouri  &  Kansas  Tele- 
phone Co.;  Sir  George  Foster,  Minister  of  Trade  and 
Commerce,  Canada ;  and  Frank  ^lulholland.  President  of 
the  International  Association  of  Eotary  Clubs. 

The  annual  address  was  delivered  by  the  President, 
Wm.  B.  Storey  (Vice-President,  A.,  T.  &  S.  F.  Ry.),  at 
the  open  meeting.  It  reviewed  the  unsatisfactory  condi- 
tion of  the  railway  situation,  due  to  the  financial  strin- 
gency, the  Avar  in  Europe  and  the  persistent  tendency 
toward  adverse  legislation.  This  situation  is  reflected  in 
the  affairs  of  the  association.  One  effect  of  the  war  has 
been  the  cutting  off  of  the  supply  of  cresote  oil  from  Ger- 
many for  Avood  preservation.  While  this  might  be  offset 
by  deAelopment  of  the  industry  in  this  country,  manufac- 
turers are  not  inclined  to  undertake  this,  since  the  low- 
priced  foreign  product  will  again  be  available  when  the 
Avar  is  ended.  This  condition  has  led  to  changes  in  the 
materials  and  methods  of  treatment  for  ties.  A  specially 
unfortunate  condition  is  that  the  American  Railway  As- 
sociation has  AvithdraAvn  its  financial  support  of  the  e.\ten- 
siA'e  research  Avork  that  has  been  carried  on  by  the  rail 
committee  of  the  Engineering  Association  for  some  years, 
and  Avhich  has  proved  of  very  considerable  scientific  and 
commercial  value,  Avith  direct  benefit  to  the  railways. 

The  officers  for  1915  are  as  follows:  President, 
Robert  Trimble,  Chief  Engineer  of  Maintenance  of  Way, 
Pennsylvania  Lines  (NorthAvest  System),  Pittsburgh, 
Penn. ;  Vice-Presidents,  A.  S.  Baldwin,  Chief  Engineer, 
Illinois  Central  R.R.,  and  John  G.  Sullivan,  Chief  Engi- 
neer, Canadian  Pacific  Ry.  (We«jtern  Lines)  ;  Treasurer, 
Geo.  11.  Bremner;  Secretary,  E.  II.  Fritch,  900  S.  Michi- 
gan Ave.,  Chicago. 

The  22  committees  all  had  reports,  and  all  of  these  Avere 
printed  in  advance  of  the  meeting.  A  general  review  of 
the  proceedings  is  given  beloAV,  with  some  notes  as  to  the 
main  features  of  the  reports. 

Roadway  and  Tkack 

Roadway — This  committee  submitted  spec  ifications  for 
the  trimming,  .sodding  and  seeding  of  slopes  to  prevent 
slips  and  slides.  It  discussed  also  the  prevention  and  cure 
of  Avater  pockets  in  roadbed,  and  mentioned  a  case  where 
a  steam  roller  Avas  used  to  consolidate  a  till  and  give  an 
impervious  top  to  shed  water.  In  this  connection  it  shoAved 
the  value  of  a  heavy  i)ed  of  ballast  to  distribute  the  load 
and  j)revent  ties  from  indenting  the  roadbed.  The  rejwrt 
included  .some  notes  of  deflection  tests  on  roadbed  and  on 
Imlldsted-tloor  trestles.  There  Avas  some  little  discu.ssion 
m  the  revised  specifications  for  grading,  mniiily  in  regard 
to  the  measurement  of  ex<avateil  material  in  excess  of  the 


authorized  cross-section  and  the  material  in  slips  extend- 
ing beyond  the  slope  lines. 

Ballast — The  committee  repealed  former  recommen- 
dations that  special  tests  should  be  made  in  track  under 
actual  traffic  conditions  to  determine  the  proper  depth 
of  ballast  of  dift'erent  materials  which  would  insure  uni- 
form distribution  of  load  upon  the  roadbed.  As  it  ap- 
pears impracticable  to  provide  a  fund  for  such  investiga 
tions,  it  Avas  suggested  that  individual  railways  might 
undertake  the  tests  suggested. 

The  committee  submitted  also  some  changes  in  ballast 
cross-sections,  and  these  Avere  discussed  at  some  length. 
The  discussion  showed  that  such  sections  are  largely  theo- 
retical, due  to  the  forcing  of  the  ballast  into  the  surface  of 
the  roadbed.  There  is  also  great  diversity  of  opinion  as 
to  forms  of  iiallast  cross-section. 

Ties — This  committee  submitted  formulas  for  deter- 
mining the  economy  of  any  tie  whose  price  and  life  are 
knoAvn,  and  discussed  the  distribution  and  care  of  wood 
ties  (treated  and  untreated)  and  steel  ties.  It  gave  also 
its  annual  progress  report  on  the  use  of  various  steel  and 
concrete  ties  on  dift'erent  railways. 

^A'ooD  Preservative — The  committee  submitted  a  speci- 
fication for  a  creosote-and-tar  solution,  in  view  of  the  fact 
that  such  solutions  are  being  used  for  the  purpose  of 
economy,  although  the  advisability  of  their  use  is  still  in 
question.  It  also  presented  rules  regarding  the  allowance 
for  water  in  creosote  oil.  The  specifications  and  rules 
were  adopted. 

Rail — Since  the  adoption  of  two  types  of  rail  section 
by  the  American  Railway  Association  this  committee  has 
been  studying  the  performance  of  the  rails,  and  now  sub- 
mits a  single  set  of  sections  for  100  to  140  lb.  per  yd. 
The  130-  and  140-lb.  sections  are  not  considered  neces- 
sary but  are  given  to  shoAv  the  ideas  of  the  committee  in 
regard  to  such  development.  In  regard  to  long  rails,  it  is 
considered  that  a  -lo-ft.  length  would  gi\'e  a  better  riding 
track  and  be  economical,  providing  it  involved  no  addi- 
tional cost.  Trial  use  of  lengths  from  33  to  45  ft.  is  rec- 
ommended. 

The  report  Avas  accompanied  by  several  appendices  relat- 
ing to  special  investigations.  The  committee's  specifica- 
tions for  joint  material  cover  high-carbon  bars  of  85,000 
lb.  tensile  stress;  medium-carbon  bolts,  55,000  lb.;  heat- 
treated  bars  and  bolts,  100,000  lb.  These  were  adopted. 
Dr.  1'.  11.  Dudley,  of  the  committee,  outlined  the  results 
of  some  investigations  as  to  fissures  in  rail  heads. 

Track — The  committee  submitted  tentative  plans  and 
spec  ifications  for  manganese-steel  frogs  and  crossings.  It 
also  submitted  typical  layouts  for  turnouts  and  crossovers, 
but  the.se  were  criticized  as  not  providing  for  proper  inter- 
locking connections  and  Avere  referred  back  to  the  com- 
mittee. For  crossovers  betAveen  tracks  13  ft.  c.  to  c.  the 
crotch  frog  is  placed  G  ft.  and  7  ft.  from  track  centers, 
in  order  to  guard  the  frog  and  crossing  points  more  ef- 
fectively than  where  the  arrangement  is  symmetrical.  The 
committee  recommended  further  study  of  the  economics 
of  track  labor,  with  particular  reference  to  permanent 
forces  for  track  Avork. 

SuiNs,  Fknces  and  CiiossiNo.s — As  to  the  relative 
economy  of  signs,  the  report  estimates  that  metal  signs 
properly  protected  by  ])aint  and  concrete  Avill  last  tus  long 
as  concrete,  and  two  to  three  limes  as  long  as  wood.  Tiie 
average  life  of  wood  signs  is  8  to  10  years.  As  to  fence 
posts,  it  is  tliongiit   tlial  well  made  concrete  ])osts  .should 


Mnnh  IT.,  I'M.'. 


R  N  (JI  N  !•:  !•;  I{  I  N  tJ     N  E  VV  S 


5!iy 


last  .'JO  to  10  yours,  if  not  suhjcctrd  to  hIuuIvh  and  wvcn- 
utruins.  Wlicro  iriliir  and  l<n  ust  posU*  can  Iw  Imui^IiI  for 
K;  to  18c.,  with  a  |irol)aljlu  life  of  ir>  years,  there  woultl  be 
little  economy  in  usin;;  comretx!  posts  at  ^.V.  unless  they 
last  over  ;U)  years.  Hut  neither  nietHl  nor  concrete  postH 
have  passed  the  experimental  sta^^'e  as  far  as  life  is  con- 
eernetl.  The  report  included  a  spccilicaticui  for  the  con- 
struction of  track  crossin;,'s  in  |)a\cd  strivts,  usinj;  !l-in., 
111-11).  fjirder  rails  and  stone-hlock  pavinj;,  hut  tliis  was 
referred  hack  t«  the  eoniniittee  for  further  c<insideration. 

Y.Min.S,  SlON.\L.S  ANO  Kl.KCTHIKICATION 

YAitns  AND  Ti:ii\iiNAi..s — A  special  feature  of  this  com- 
mittee's report  was  a  description  of  the  use  of  charts  for 
analy/injr  the  workinj,'  capacity  and  train  nu>vements  of 
tiie  new  union  station  at  Kansas  City.  This  wa.s  done  hy 
both  the  J{cli;ian  ami  ilic  t'ocirdimite  systems,  for  the  pur- 
pose of  i'om]mrinj,'  the  merits  of  the  two  systems.  The  re- 
port discussed  develoj)ments  in  the  handlinj^  of  freijxht  by 
mechanical  means  (especially  the  u.se  of  motor  trucks). 
It  also  presented  detailed  figures  of  the  cost  of  switcliing 
in  gravity  and  flat  freight  yards. 

Signals  and  Inteui.ockinu — The  committee  sul)- 
niitted  a  list  of  requirements  for  switdi  indicators  (in- 
cluding the  information  to  be  given  to  train  crews  as 
to  the  condition  of  the  block  section).  It  .«iUggestod  also 
that  a  list  of  the  conclusions,  standards  and  specifications 
of  the  Railway  Signal  Association  should  be  given  in  the 
"Manual"  of  the  American  Railway  Engineering  Associa- 
tion, as  matter  of  information.  The  report  included  the 
findings  of  the  American  Railway  Association's  committee 
on  automatic  train-control  systems ;  also  table  of  tlie  rat- 
ing of  operative  units  in  joint  mechanical  interlocking 
plants,  for  the  ])urpose  of  division  of  costs  between  the 
several  roads  concerned.  For  future  work  the  committee 
suggested  the  problem  of  signaling  single-track  roads  with 
reference  to  the  effect  of  signaling  and  proper  location  of 
sidings  on  the  capacity  of  the  line. 

The  only  discussion  was  over  the  question  of  including 
the  above  list  in  the  "IMauual."  thus  appearing  to  endorse 
matters  that  have  not  been  acted  upon  by  the  p]ngineering 
Association.  As  many  of  the  committee  members  are 
members  also  of  the  Signal  association,  and  tlie  standards, 
etc.,  are  in  general  use  by  leading  railways  it  was  voted 
that  the  list  be  printed. 

Water  Service — The  rejiort  gave  tabulated  statistics 
of  deep  wells  and  deep-well  pumping  on  a  number  of  rail- 
ways, and  discussed  the  use  of  boiler  compounds  on  loco- 
motives to  prevent  both  foaming  and  .scaling.  There  was 
also  a  summarized  review  of  pumping  machinery. 

Electricity — This  committee  submitted  a  revised 
clearance  diagram  for  roads  having  electric  operation,  and 
also  specifications  for  crossings  of  electric  wires  and  cables 
over  railways. 

EcoxoMics  OF  Railway  Location — This  lengthy  re- 
port presented  a  uiimber  of  conclusions,  and  three  sub- 
committee reports  dealt  with  grade  and  curvature,  the 
economic  aspects  of  railway  location,  and  the  relation  of 
mechanical  stokers  and  superheaters  to  fuel  consumption. 
A  minority  report  dissented  from  some  features  of  the 
main  report.  The  report  was  under  fire  throughout  a  long 
discussion,  this  being  due  to  the  importance  of  the  sub- 
ject and  the  varying  opinions  on  several  point*.  The  dis- 
cussion served  to  show  pretty  strongly  the  close  relation 
of  engineering  to  the  operating  and  financial  sides  of 
railwav  management. 
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IitoN  AN'i)  Steel  Sthl(  tuues  -'J'he  nuiin  part  of  the 
report  rchiteil  to  painting  a.s  a  nuiaiis  of  proUiction  against 
corrosion,  and  an  extended  tabulation  showed  the  ma- 
t«'rials  and  methods  employed  at  \arious  bridge  hIiojjs  and 
by  dillcrcnt  railway-,  tin?  Iatt(!r  covering  both  shojj  and 
field  paint 'tig.  There  were  also  progress  re])orts  on  col- 
iimn  lest.-,  on  turntables  and  on  the  ehLstic-strength  re- 
quirement for  steel.  As  to  this  last,  the  (committee  stated 
that  the  spiM-ilications  for  steel  railway  bridges  should  in- 
clude .some  such  rciiuirement  as:  "The  yield  point  is  the 
correct  indication  of  the  elastic;  stnjngth,  and  the  specifi- 
cations should  require  a  yield  point  not  le.ss  than  .'J0,000 
and  'ii^>,WH)  11).  for  structural  and  rivet  steed,  respectively." 

A  bridge;  clearances  diagiam  with  enlarged  dimensions 
was  submitted,  and  led  to  a  .sharp  di.scu.ssion.  On  the 
one  hund  it  was  urged  that  greater  clearance  is  necessarj', 
while  on  the  other  hand  it  was  urged  that  any  additional 
clearance  would  soon  be  taken  up  by  increased  dimen.sions 
of  ('(juipment.  The  new  diagram  was  rejected  by  a  close 
vote. 

Wooden  Bridges  and  Ti{estles — The  report  dealt 
mainly  with  an  inquiry  as  to  the  use  of  lag  screws  for 
fastening  guard  timbers  to  bridge  ties.  It  recommended : 
( 1 )  That  bridge  ties  and  guard  timbers  should  not  be 
dapped  or  boxed;  (2),  that  alternate  ties  .should  be  fast- 
ened to  the  stringers;  and  (3),  that  the  guard  timbers 
should  be  fastened  to  each  tie  by  a  lag  screw.  It  suggested 
also  a  comparison  of  the  cost  of  ballasted-deck  pile  trestles 
and  concrete  trestles.  The  discussion  showed  that  several 
railways  iise  guard  rails  without  dapping. 

Buildings — The  committee  submitted  requirements 
for  rest  houses  for  trainmen  (at  points  having  no  hotel 
accommodation).  It  reported  also  on  the  heating,  light- 
ing and  sanitary  jirovisions  for  medium-size  stations. 

Masoxry — General  information  was  presented  as  to  the 
])ractice  of  different  railways  in  regard  to  concrete  piles 
and  surface  finish  for  concrete  structures. 

Miscellaneous 

The  Committee  on  Records  and  Accounts  submitted 
a  subdivision  of  two  items  in  the  Interstate  Conmierce 
Commission's  classification  of  operating  accounts.  It  had 
been  instructed  to  continue  the  .study  of  reports  required 
l)y  Federal  and  State  railway  commissions,  but  stated  that 
there  is  a  tendency  for  State  commissions  to  await  the 
valuation  of  the  Interstate  Commerce  Commission.  This 
tendency  is  commended  as  leading  to  more  satisfactory 
results  and  avoiding  conflicting  statements.  The  Com- 
mittee on  Rules  and  Organization  submitted  rules  relat- 
ing to  the  safety  of  employees  in  the  maintenance-of-way 
department. 

The  Committee  on  Uniiorm  General  Contract  Forms 
submitted  a  form  of  bond  and  a  revised  form  for  general 
contract.  It  stated  that  a  number  of  iniportant  roads 
are  using  the  forms  previously  recommended.  The  com- 
mittee on  Grading  of  Lumber  submitted  tentative  grading 
rules  for  hemlock  and  yellow  pine.  The  report  of  the 
committee  on  Conservation  of  National  Resources  in- 
cluded a  review  of  railway  experiments  in  tree  planting 
and  reforestation.  ^lost  of  these  have  been  on  a  small 
scale  and  generally  unsuccessful,  but  there  are  some  ex- 
ceptions. 
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The  iniprovemout  ot"  the  Gunpowder  water-supply  for 
the  City  of  Baltimore,  Md..  now  under  way,  made  neces- 
sary the  lining  of  nearly  a  mile  of  old  12-ft.  brii-k  tunnel 
which  was  not  in  the  best  of  condition  to  withstand  the 
90-ft.  head  put  upon  it  by  the  new  design.  This  tunnel, 
connecting  Lakes  Clifton  and  Montebello,  is  in  constant 
use  for  the  present  water  system,  and.  since  the  storage 
lake  carries  only  a  three  days'  supply,  the  problem  of  lin- 
ing was  complicated  by  the  short  shift  of  work  which  could 
be  allowed  between  unwatering  and  refilling  the  tunnel 
and  storage  reservoir,  and  by  the  fact  that  all  work  put 


FlO.     1.        SkcTIOX     through     Oi.I)     RitICK     TlXNKL, 

Bai,timoi!k    W.\tek-Suim>i.v,    with     Xew 
('oxfRKTK  Pii'i-;   Link 

in  (hiring  one  shift  would  have  to  he  subjected  to  the  flow 
through  the  tunnel  during  the  refilling  peri()<l  inimediatelv 
after  the  shift. 

To  meet  the  conditions  it  was  decided  to  put  in  the  tun- 
nel a  jointed  rein  forced-concrete  pipe  to  form  a  conduit 
capable  of  withstanding  in  itself  the  'Mi-\h.  pressure.  This 
conduit  was  made  up  of  about  3800  ft.  of  9-ft.  pipe  and 
1200  ft.  of  T-ft.  pipe,  resting  at  its  bottom  and  side  on  the 
12-ft.  I)rick  tunnel  and  constituting  in  itself  a  pipe  line 
not  dependent  for  its  strength  on  the  backing  of  the  brick 
tunnel.  The  novelty  in  the  construction  is  the  use  of 
jointed  concrete  pipes  at  so  great  a  pressure,  and  tlie  diffi- 
culty of  the  operation  lay  in  devising  a  scheme  for  placing 
the  pipes  so  that  fair  progress  could  be  made  in  the  short 
shift  allowed.  The  design  of  the  pipes  and  their  construc- 
tion and  placing  were  executed  by  the  Lock  Joint  I'ipe 
Co.  of  New  York,  using  the  Meriwether  patent  pi|)e. 

The  section  througii  the  tunnel  and  pipe  is  shown  in 
Fig.  1.  Originally,  the  pipe  was  designed  to  rest  on 
the  invert  of  the  brick  tunnel,  but  it  was  found  that  a 
large  amount  of  seepage  water  comes  into  the  tunnel,  and 
therefore  the  concrete  pipes  were  laid  on  (J.xlJ-in.  timbers 
two  feet  apart,  and  were  Imckfilled  with  concrete  placi-d  in 
bags,  thus  allowing  an  underdrain  of  about  <!x2  (  in.  If 
the  wood  sleepers  rot  (uit  in  time,  the  concrete  pipe  will 


liave  a  solid  bearing  on  the  bags  of  concrete.  Each  il-ft. 
section  was  (i  ft.  long  and  weighed  11  tons. 

The  pipes  were  cast  on  the  ground  and  lowered  down 
shafts  one  by  one,  as  required.  In  general,  the  placing  was 
carried  on  simultaneously  from  two  shafts,  using  tripli- 
cate equipment.  As  noted  above,  Lake  Clifton  only  holds 
a  three  days'  water  supply,  and  it  was  necessary  to  arrange 
the  work  in  sUch  a  way  that  access  to  the  tunnel  could 
be  had  only  for  short  periods,  which  in  this  case  were 
48  hr.  Each  working  period  was  to  be  followed  by  a  period 
of  equal  length  during  which  time  water  was  run  through 
the  tunnel  for  the  purpose  of  again  filling  Lake  Clifton. 
How  ever,  this  program  could  not  be  adhered  to  on  account 
of  shortage  of  water  during  the  past  summer  in  Baltimore, 
and  the  contractor  was,  therefore,  not  able  to  get  into  the 
tunnel  as  regularly  as  anticipated,  and  was  restricted 
in  his  progress.  The  method  of  placing  the  pipes  is 
shown  in  the  accompanying  views  and  sketches. 

The  operation  of  placing  the  pipes  from  one  of  the 
shafts  will  be  described  in  detail.  An  erecting  truck, 
shown  in  Fig.  3,  traveled  on.  narrow-gage  tracks  laid  on 
the  invert  of  the  brick  tuuTiel.  This  truck  can'ied  a  four- 
wheel  rear  section  with  a  4-hp.  gasoline  hoisting  and  driv- 
ing engine  and  an  A-frame  standard  on  which  one  end  of  a 
longitudinal  I-beam  rested.  Forward  of  the  four-wheel 
tnu-k  was  a  two-wheeled   independent  truck  carrying  a 


Fi(i.  2.    riiocKKssivK  ST.\(ii:s  in  Pl.vcing  Concrktk  Pll'K 
I  NsiDK  Brick  Tcnnki, 

jack  i>n  wiiicii  tlie  otlicr  end  of  the  longitudinal  l-l)eam 
waj  mounted.  This  two-wheeled  truck,  during  the  erect- 
ing process,  was  tied  to  the  rear  wheels  with  detacinible 
but  rigid  bars. 

Fig.  2  shows  diagrammatically  the  progress  of  erec- 
tion. The  pipe  section  is  lowered  into  the  shaft  by  a  lo- 
comotive crane  to  a  .seat  on  the  .saddle  on  the  longitudinal 
I-beam.  This  saddle  is  conneited  witli  the  I-beam  by  a 
ball-and-socket  joint  so  as  to  give  free  movement  to  the 
adjustment  of  the  pipe,     'i'lie  forward   truck  at   this  time 


Mil  nil  v:..  I'.m;. 
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wllcflrti    truck    1^    ri'IcilM'd   llllil    the   wlirrls   plllli'd    llj> 

Ipv  tl»'  hpriiiK  to  1)1"  iintcil  ill   l'"i^'.  (i.     The  (ruck  in 
llirii  mIiiivimI  Imck  iiilo  llif  ii<w  |ii|ic  iiml  mil  oC  llic 


!.      l\i;Kti'oi;   Titiih    nKiiii!i;    lir.iM. 
LoADi'.n  WITH  IMi'K 

i>   I'lw  of   ilic    l-licam   so  as  to   |n'niiit    flu 

tliroiuiiiifr  of  tlio  pipe  onto  tlic  saddle  (Ki-. 

2,  a).     ()]UM-ation  'i  is  to  move  tlie  forwaiil 

truck  liack  under  the  T-l)eani  and  raise  lli. 

saddle  hy  means  of  the  I'liain   hlock  at  tli' 

rt'ar  end.     Tlie  forward  truck  is  then  jndlc'l 

forward  on  a  troUev  on  tlu^  lower  tlanjres  ol 

the  l-l)oani   and  is  jacked  down  to  tlie  tracks. 

The  connectinji  stmts  to  the  rear  truck  are 

then  fastened   ( Fi^^  '2.  Ii).     Tiiis  position  of  the  pipe  is 

shown  in  Fii:.  4. 

The  truck  is  now  ready  to  run  under  its  own  power 
down  the  tunnel  to  the  recently  erected  line  of  pipe.  At 
the  end  of  the  last  erected  pipe  there  is  in  position  a  screw 
jack  mounted  on  hlocks.  This  is  shown  iu  Fig.  5  and  in 
Fi<:.  2,  c.  As  the  truck  reaches  the  erected  pipe,  the  over- 
hanging end  of  the  I-heam  is  allowed  to  come  to  hearing 
on  the  jack  inside  the  erected  pipe,  a;;  I  the  forward  two- 


Fi(i.   I.     Fkkctoi!  Timck  Loadki)  w  rill   I'liM-: 
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S.    5    AND    6. 


JrxcTiox  OF  Xkw 
PiPi: 
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(Fig.  3.  New  pipe  carried  on  forwaid  wheels  of  erector 
trucli.  Fig.  6.  Forward  wheels  of  erector  truclt  lifted  and 
pipe  carried   on   jack    in    old    pipe) 


Kii;.  7.    Two  I'li'i:  Skctioxs  Bi:tx(4  Oakrikd  by  TnrrK 

I  Final  position  of  pii)es  on  truck.  These  pipes  were  set 
up  outsid*"  the  tunnel  merely  tor  i)urposes  of  taking  the 
photograph) 

way.  When  this  has  been  done,  tlie  new  pipe  is  easily 
slipi)ed  forward  on  the  truck  to  proper  hearing  iu  the 
joint  of  the  la.st  erected  pipe.  Tlie  truck  then  returns 
to  the  shaft  for  another  .section.  The  sleeper  blocks  are 
placed  under  the  new  pipe  and  the  concrete-filled  bags 
rammed   into  place  along  the  sides.     This  condition  is 
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shown  in  Fig.  2,  d,  and  Fig.  7  shows  the  truck  inside 
of  two  pipes  in  the  final  erected  position,  the  pipe  there 
being  set  up  in  the  yard  merely  for  photographic  purposes. 

The  narrow-gage  tracks  in  the  tunnel  are  set  on  short- 
length  ties  under  each  rail.  The  last  6  ft.  in  front  of  the 
erected  pipe  are  tied  together  with  chains,  and  as  soon  as 
the  pipe  has  been  erected  the  rail  immediately  before  the 
pipe  for  a  length  of  6  ft.  is  sawed  off  with  a  hacksaw 
and  the  chaiued-together  ties  pulled  out  from  under  the 
pipe,  to  be  set  up  again  immediately  forward. 

The  average  haul  in  the  tunnel  from  the  mouth  of 
shaft  was  approximately  1000  ft.  The  first  pipe  was  set 
about  1600  ft.  from  one  shaft  and  about  2500  ft.  from 
the  other,  the  former  shaft  being  1250  ft.  from  the  end 
of  the  tunnel.  The  highest  run  for  32  continuous  work- 
ing hours  (incidentally  made  with  the  same  shift  of  men) 
ivas  71  pieces  of  pipe,  totaling  a  length  of  426  ft.  The 
greatest  number  of  feet  placed  by  a  single  truck  during 
this  length  shift  was  42  pieces  or  a  252-ft.  length.  The 
average  time  to  lay  each  pipe  was  approximately  one 
hour.  This  included  the  time  consumed  in  taking  the 
pipes  in  the  yard,  lowering  them  down  the  shaft,  loading 
on  the  tunnei  truck,  transporting  and  setting  the  pipes  in 
place,  together  with  the  return  trip  of  the  truck.  The 
truck  traveled  at  a  speed  of  150  ft.  per  min.  loaded  and 
about  250  ft.  per  min,  empty.  The  average  man-hours 
consumed  in  laying  the  pipe  was  12  man-hours  per  piece 
of  pipe  or  2  man-hours  per  ft.  The  average  cost  was 
$3.42  per  piece  of  pipe  or  57c.  per  ft.,  which  cost  does  not 
include  the  placing  of  the  mortar  joints  between  the  pipes. 

As  stated  above,  the  work  was  done  by  the  Lock  Joint 
Pipe  Co.  for  the  Water  Department  of  the  City  of  Balti- 
more, under  the  direction  of  Ezra  B.  Whitman,  then  Chief 
Engineer  of  the  Water  Department.  Emory  Sudler  and 
P.  A.  Beattv  were  engineers  in  charge  of  the  work. 


EiagaEaeers  asad  tlhe  Me^y^  YoirR 

Stlate  GoEasttn^uattaoiasvIl  Coia° 

veiratHOffa 

A  well  attended  meeting  of  members  of  the  national 
engineering  societies  to  consider  what  changes  engineers 
should  try  to  secure  in  the  constitution  of  Xew  York  State 
at  the  Constitutional  Convention,  which  will  open  in 
Albany  in  April,  was  held  on  Mar.  17  at  the  House  of  the 
American  Society  of  Civil  Engineers  in  New  York  City. 
The  meeting  was  in  charge  of  Artluir  8.  Tuttle,  Deputy 
Chief  Plnginecr  of  the  Board  of  Estimate  and  Apportion- 
ment of  Xew  York  City,  who,  with  Henry  W.  Hodge, 
Consulting  Engineer,  New  York,  and  Alfred  I).  Flinn, 
Deputy  Chief  Engineer  of  the  Board  of  Water  Supply  of 
Xew  York  City,  will  represent  the  American  Society  of 
Civil  Engineers  at  the  Constitutional  Convention. 

To  help  crystallize  and  unify  opinion,  the  three  engi- 
neers submitted  to  the  meeting  ten  suggestions.  Dis- 
iissioii  of  these  suggestions  was  re(|ucsted,  and  also  votes 
M[i  each  to  get  "the  sense  of  the  meeting."  A  lengthy 
and  spirited  di.scussioii  ensued,  with  the  net  result  that 
all  the  suggestions  were  adopted,  excci)t  in  .so  far  as  they 
proposed  to  require  the  (lovernor  of  New  York  to  fill  cer- 
tain olTices  from  lists  of  engineers  selected  by  the  govern- 
ing l)ody  of  the  American  Society  of  Civil  Engineers. 

The  fen  suggestions  were  prefaced  by  a  statement  of  five 
(i:i-;ic  jirinciph'S  which  tlic  tliicc  engineers  JM-licvcd  tlic  new 


constitution  should  insure.    These  principles,  which  were 
not  acted  upon,  but  were  tacitly  accepted,  were  as  follows : 

(a)  A  short  baUot,  thereby  permitting  close  scrutiny  of 
the   qualifications   of   each   candidate. 

(b)  The  selection  of  a  professional  head  of  a  department 
by  appointment   instead   of   election   by   popular  vote. 

(c)  An  uninterrupted  term  of  ofRce  for  capable  bureau 
heads,  in  order  that  an  efficient  government  may  be  main- 
tained. 

(d)  The  application  of  the  civil  service  principle  of  selec- 
tion   for   fitness   to   positions   of   major   responsibility. 

(e)  Giving  the  chief  executive  freedom  in  selecting  his 
cabinet  advisers,  placing  upon  him  full  responsibility  for  such 
selections. 

Discussion  of  the  Tex  Suggestions — The  first  three 
suggestions  were  that  ( 1 )  the  office  of  State  Engineer  and 
Surveyor  (now  filled  by  popular  vote)  be  abolished;  (2) 
that  there  be  a  Consulting  Engineer  to  the  Governor, 
appointed  by  the  latter:  (3)  that  there  be  a  Department 
of  Public  Works,  headed  by  a  single  Commissioner,  ap- 
pointed by  the  Governor,  and  that  this  Department  should 
be  divided  into  Bureaus,  each  Bureau  having  to  do  with 
engineering  to  be  headed  by  a  Chief  Engineer. 

The  chief  objection  from  the  floor  to  abolishing  the 
office  of  State  Engineer  and  Surveyor  was  that  this  would 
rob  the  engineering  profession  of  one  elective  office.  This 
argument  was  advanced  by  W.  B.  Landreth,  Deputy  State 
Engineer,  H.  B.  Seaman,  Consulting  Engineer,  and  E.  L. 
Corthell,  Consulting  Engineer,  New  York  City. 

All  three  suggestions  were  vigorously  upheld  by  Mr. 
Flinn,  Nelson  P.  Lewis,  Chief  Engineer  of  the  New  York 
City  Board  of  Estimate  and  Apportionment,  Eugene  W. 
Stern,  Chief  Engineer  of  the  X"ew  York  City  (Manhat- 
tan )  Bureau  of  Highways,  and  A.  B.  Fry,  Chief  Engineer 
of  the  U.  S.  Treasury  Service.  ]Mr.  Lewis  held  that  the  se- 
lection of  men  for  technical  and  professional  work  by  popu- 
lar vote  was  wrong  in  principle ;  that  the  present  drift  was 
toward  appointive  officers  and  the  concentration  of  au- 
thority. He  thought  the  engineering  profession  would 
obtain  more  recognition  by  having  the  Governor  make  his 
appointments  from  the  leading  men  in  the  profession 
than  to  have  the  office  open  to  anyone  in  popular  favor 
styling  himself  an  engineer. 

It  was  urged  that  there  was  nothing  to  compel  the  Gov- 
ernor to  appoint  an  engineer  to  the  office  of  Commissioner 
of  Public  Works,  but  the  general  sentiment  seemed  to  be 
that,  however  desirable  it  was  to  have  the  office  filled  by 
an  engineer,  it  would  be  asking  too  much  or  expecting 
too  much  to  so  limit  the  Governor's  choice.  Ealph  D. 
Mershon,  Past-President  of  the  American  Institute  of 
Electrical  Engineers,  remarked  that  it  should  be  consid- 
ered that  they  were  there  to  work  for  the  benefit  of  the 
whole  community,  and  the  engineer  should  be  subor- 
dinated, if  necessary,  to  that  end. 

Mr.  Lewis  spoke  effectively  in  favor  of  this  liberal  view. 
He  said  that  while  the  ideal  commissioner  would  be  a  man 
with  engineering  training,  he  should  be  appointed  primar- 
ily for  his  executive  ability.  He  thought  that  uniler  the 
present  tendencies  an  engineer  would  he  appointed.  He 
felt  that  etforts  should  be  directed  toward  insuring  the 
establishment  of  engineering  bureaus  rattier  than  in  at- 
tempting to  compel  the  selection  of  an  engineer  for  the 
head  of  the  department. 

The  question  was  then  raised  if  it  would  not  be  bettor 
to  have  a  commission  of  three  or  five  members  with  six- 
yoar  terms  ratiuT  than  a  single  commissioner.  V>.  II. 
Waite,  Division  Kngineer,  Xew  York  State  Highway  He- 
piirtnicnl.    fiivdi-ed   a  coinniission   luvause   lie  said   suhor- 


Ma  nil 


l!)ir> 


KNO  I  \  K  K  IM  \  (i     N  K  WS 


COM 


Id  he  within  tliu  scope  (»f  IIk-  prcHCMil.  constitutirjti,  \>n\. 
McviTtlu'lc'HH  it  was  approved  l»y  the  meetiii;,'. 

'I'he  teiitli  and  dual  Hii^';,'estioii,  that  appointments  hy 
tlie  (lovernor  fhali  not  he  unhject  to  eonliriMation  hy  th(! 
lej^'ishiture,  was  ajiproved  after  sli;,dit  coinrnent. 

Ai'i'oiNTMKNT  oi'  Stati;  Okkkmoh.s — As  to  the  advisa- 
liilily  of  (he  American  Society  of  Civil  Kiif,'ineerK  fur- 
nishing lists  of  en;,MneerK  to  the  fiovernor,  and  the  pro- 
posal to  eom])el  the  (iovernor  to  select  a  man  froiri  siicji 
a  list,  there  was  consideraiile  dilferenccr  of  opinion.  Mr. 
Klinn  su;;f,'ested  the  followinjf  topics  for  discussion  :  (  1  i 
Should  any  society  assunu?  such  responsihility ?  (2)  l)i(l 
the  menihers  present  helievc  the  Society  as  a  whole  would 
accept  the  resi)onsihility ?  (3)  Shoidd  professional  socie- 
ties have  such  functions?  (1)  Was  the  application  prac- 
ticahle?     (5)  What  was  su^i^gested  ? 

The  consensus  of  opinion  was  against  the  Aimiican 
Society,  or  any  engineering  society,  entering  upon  siicii  an 
undertaking.  It  was  urged  that  national  engineering 
societies  sliould  uot  attempt,  as  such,  to  exert  influence 
in  state  affairs.  Still  more  emphasis  was  put  upon  the 
uiidesirahility  of  attempting  to  arrogate  to  the  profession 
of  engineering  powers  which  no  other  professional  or  civic 
hody  now  possesses.  In  contrast,  the  proposal  that  the 
engineering  societies  volunteer  their  services  in  helping 
the  (iovernor  nuike  his  selections  met  with  applau.se. 

In  place  of  the  proposition  that  state  engineering  offices 
be  filled  from  lists  submitted  by  officers  of  the  American 
Societ}'  of  Engineers  the  meeting  adopted  a  resolution 
offered  liy  Mr.  Lew-is  to  the  effect  that  certain  otlices 
should  be  filled  hy  engineers  chosen  by  the  Governor 
solely  for  their  fitness  to  perform  the  duties  of  the  office, 
and  that  such  appointees — heads  of  departments — be 
removable  from  office  only  after  charges  of  misconduct 
•Suggestions    6    and    7    related    to    the    submission    of      had  been  preferred,  a  hearing:  given  and  the  charges  sus- 

Usts   of   candidates   by    the   governing   body    of   the    American        i    •       ^ 
Society  of  Civil  Engineers,  and  were  not  adopted.  tamed. 

gniiitnitniiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiaiiiiiiiiiniiiiiiiiiiiiittiiiiiiiiiii»ii:iiniiiii;niniiiiiiiiiniiin^ 


dniiites  would  tlu-n  hold  over  instead  of  lieing  Mul)ject  to 
summary  reinnvnl  when  the  head  of  the  department 
I  hanged. 

Mr.  I'ry  also  spoke  in  favor  of  a  commission  hecause 
ho  believed  that  the  state  was  a  great  loser  liy  lack  of 
.ontinuily  of  policy  in  its  public  works;  that  a  commis- 
Mon  of  three  or  live  niemiiers,  removable  only  for  cause, 
would  give  this  continuity  of  policy.  .Mr.  Stern  pointed 
to  the  single-headed  federal  government  ilepartnient^  ns 
having  continuity  of  policy  in  spite  of  changing  heads. 

The  fourth  suggestion,  to  establish  n  Department  of 
Public  Utilities  headed  by  three  commissioners,  ajtpointed 
by  the  Governor,  in  place  of  the  two  present  I'ublic  Serv- 
ice Commissions  of  live  members  each,  met  with  general 
approval  except  regarding  the  participation  of  (his  de- 
partment in  construction  work.  Several  sjieakers  ex- 
pressed the  opinion  that  the  work  of  the  department 
sliould  be  regulatory  only.  It  was  explained  (hat  no 
ihaiige  in  the  present  organization  for  building  the  New 
York  City  subways  was  contein])lated  in  this  suggestion. 

The  fifth  suggestion,  to  provide  that  every  commis- 
sioner or  department  charged  with  responsibility  for  regu- 
lating and  supervising  liuildings.  equipment,  trade,  in- 
dustries or  labor  should  include  in  its  membership  an 
engineer,  met  with  hearty  approval.  The  eighth  sugges- 
tion,* to  prohibit  legislation  which  would  i)revcnt  estab- 
lishing a  court  of  technical  matters,  the  employment  of 
referee  experts,  and  the  appointment  by  a  court  of  inde- 
pendent expert  witnesses,  was  approved  without  dis- 
cussion. 

The  ninth  suggestion,  to  extend  the  right  of  eminent 
domain  so  private  parties  can  take  jjrivate  property  for 
certain  public  uses,  was  declared  by  some  of  the  speakers 
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On  ^lar.  8  a  conti"act  wa.s  let  for  one  of  the  largest  pro- 
jects connected  with  the  proposed  drainage  of  the  Florida 
Everglades.  The  contract  covers  the  construction  of  the 
St.  Lucie  Canal,  from  the  east  short  of  Lake  Okeechobee 
to  the  south  fork  of  the  St.  Lucie  Eiver,  and  the  rectifica- 
tion of  a  portion  of  the  river.  A  lock  and  dam  will  be 
provided  to  control  water  heights  for  navigation.  The 
canal  will  be  24  miles  long,  have  a  bottom  width  of  120 
to  160  ft.  and  a  depth  varying  from  l-t  to  28  ft. ;  the  river 
already  has  an  11-ft.  depth.  Total  excavation  will  reach 
•20,000,000  cu.yd.,  all  in  earth. 

The  contract  was  let  to  the  Furst-Clark  Construction 
Co.,  of  Baltimore,  Md.,  by  the  Board  of  Commissioners  of 
the  Everglades  Drainage  District  of  Florida. 

R.epos'tl   ©la    Detl2='onfe''s  Trairaspor- 

Barclay  Parsons  &  Klap]).  New  York,  retained  as  con- 
sulting engineers  by  the  Board  of  Street  Railway  Com- 
missioners of  Detroit  to  studv  .-Jtreet-railway  traffic  con- 


ditions and  the  possible  necessity  for  a  subway,  have  just 
made  an  elaborate  report.  The  larger  part  deals  with  the 
street-railway  traffic  congestion  caused  by  the  converg- 
ence of  car  lines  to  a  central  interchange  district.  To 
relieve  the  congestion  the  engineers  recommend  reroiiting 
of  the  main  radial  lines  in  such  a  way  as  to  loop  through 
the  interchange  district  without  mutual  interference,  two-' 
car  rush-hour  trains  and  station  stops  on  the  heaviest  line, 
and  many  minor  changes.  For  the  future  it  is  to  be 
anticipated  that  the  city's  growth  "will  in  time  make  de- 
mands beyond  the  possible  limits  of  surface  street-car 
transportation."  As  first  relief  a  short  street-car-loop  sub- 
way i.s  recommended.  For  a  still  later  period,  a  long  sub- 
way with  independent  train  service  is  required. 

A  new  plan  has  been  adopted  definitely  for  the  revision 
of  the  building  code  of  Xew  York  City.  Unsuccessful 
efforts  for  some  seven  years  to  draw  up  and  adopt  a  new 
building  code — the  old  one  being  out  of  date — led  a  year 
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ago  to  the  appointment  of  E.  P.  Miller  as  expert  for  the 
aldermanic  committee.  The  progress  of  the  work  since 
then  has  now  resulted  in  abandoning  the  attempt  to  adopt 
a  code  entire  in  favor  of  revision  and  adoption  by  sec- 
tions. This  is  the  same  procedure  as  is  being  followed  in 
Cleveland,  but  was  originated  independently  in  the  New 
York  case. 

The  first  part  to  be  separated  out  of  the  integral  code 
was  the  fire-limits  section  (divided  into  fire  limits  and 
suburban  limits).  Later  the  plumbing  section  (general 
provisions  only;  detail  rules  to  be  fixed  by  building- 
bureau  head)  was  taken  up  separately.  These  revised 
sections  were  passed  some  time  ago.  Ten  other  sec- 
tions have  now  been  revised,  and  several  have  been 
introduced  in  the  Board  of  Aldermen  as  separate 
ordinances.  The  subdivision  of  the  subject  follows  that 
adopted  by  the  committee  on  codification  of  city  or- 
dinances. The  following  revisions  have  been  made  in 
]>reliminary  form:  Materials,  Working  Stresses  and 
Loads,  Classification  of  Buildings,  Wood  Construction, 
Iron  and  Steel  Construction.  Reinforced  Concrete,  Light 
and  Ventilation,  Exit  Facilities,  Elevators,  and  Height, 
Size  and  Arrangement  of  Buildings.  The  last-named 
subject  has  been  taken  out  of  the  hands  of  the  aldermanic 
committee,  however,  and  turned  over  to  the  Board  of  Esti- 
mate on  account  of  violent  opposition  on  the  part  of  real- 
estate  men  to  any  height  restriction.  Opposition  has  also 
been  made  to  the  elevator  section,  because  it  calls  for  in- 
terlocks on  the  shaft  doors. 

'0. 
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The  legislature  of  iLissacliusetts  now  has  before  it  a 
report  of  a  commission  authorized  by  the  legislature  of 
191:5  to  investigate  the  laws  and  regulations  in  force 
throughout  the  state  relative  to  the  construction,  altera- 
tion and  maintenance  of  buildings.  The  report.  House 
Bill  17.5(1,  has  just  been  issued  and  includes  a  bill  for  a 
state  building  law. 

Boston  is  at  present  controlled  by  a  building  law  passed 
and  amended  by  the  legislature,  but  the  other  cities  and 
many  of  the  towns  have  local  ordinances  more  or  less 
adc(|uate.  There  are  various  in.<pecting  authorities,  so 
that  there  is  inevitable  confusion  and  duplication  of  effort. 
The  scheme  of  the  proposed  law  is  to  provide  one  law 
covering  fundamentals,  applicable  throughout  the  wiiole 
state  including  Boston,  to  make  certain  j)rovisions  manda- 
tory, such  for  instance  as  those  having  to  do  witli  floor 
loads  and  stresses,  but  to  leave  to  the  local  authorities 
the  power  to  increase  the  stringency  of  other  provision.s, 
as  housing.  Local  building  departments  are  undisturbed, 
but  to  insure  uniform  enforcement  the  local  departments 
are  correlated  and  aided  l)y  a  state  building  department, 
available  for  advice  and  to  enforce  the  law  where  no  local 
departnu'nts  exist.  The  state  building  commissioner  is 
given  power  to  issue  regulations  covering  new  or  ei|uiva- 
Icnt  materials  and  (ire  inizard,  thus  providing  opiwrtunity 
for  the  inevitable  change  and  d(!veloprnent  in  materials  or 
methods.  The  number  of  permits  now  re<|uire(l  is  reduced 
by  coordination  of  authorities.  Four  standard  types  of 
building  districts  an^  established  by  describing  the  types 
(if  construction  which  will  be  allowed  in  each,  but  the 
localities  are  left  free  to  decide  which  district  or  districts 
iliey  lire  t<i  accept.     Fiocni  boards  of  a|)peal,  on  which  the 


state  building  department  is  represented,  are  given  power 
to  pass  upon  decisions  and  to  vary  provisions  of  the  law. 

The  law  is  carefully  and  conveniently  arranged,  a  wel- 
come contrast  to  the  ordinary  building  law,  especially 
after  much  amendment.  Many  very  common  but  out-of- 
date  provisions  are  missing,  tables  are  freely  used  to  save 
space  and  to  facilitate  reference,  and  standard  specifica- 
tions of  national  societies  as  they  may  be  revised  are  made 
part  of  the  law  by  reference. 

The  bill  has  been  referred  to  the  committees  on  mercan- 
tile and  metropolitan  affairs  and  hearings  will  soon  be 
held. 

m 

Frederick  Wiuslow  Taylor,  the  dean  of  the  modern 
scientific  management  movement,  died  at  his  home  in 
Philadelphia.  Mar.  31.  from  pneumonia.  Although  best 
known  for  his  work  and  writings  in  promoting  scientific 
management,  he  was  a  mechanical  engineer  of  wide  repu- 
tation through  his  luinierous  iTiveiitions  and  discoveries, 


the  foremost  of  which  was  liie  Taylor-White  process  of 
treating  high-speed  tool  steel. 

He  was  born  in  (Jermantown,  Penn.,  in  1856,  and  re- 
ceived his  early  education  at  IMiillip.s-Exeter  Academy 
and  Harvard  University,  but  owing  to  the  impairment  of 
his  eyesight  he  was  obliged  to  abandon  his  college  course 
and  discontinue  his  studies  shortly  after  entering  Har- 
vard. 

Mr.  Tiiyior  tlieii  apprentici'd  liimseH'  in  ;i  >iiiiill   |Mimi> 
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works  HI  l'liiliitlfl|iliia.  wlitMc  lu-  rMpHllv  ptinrd  proli- 
1  ii'iK  V  111  |>atlfrii  makiiij;  ami  as  n  mailiinist.  During 
till'  ilull  |>fri(>(l  of  IH7S  lu'  ciilcri'd  tin-  iiiarliiiit'  Hliop  of 
tl\i>  Midvalo  Stool  Co..  in  l'liilaiicl|i|iia,  with  wliicli  «'om- 
paiiv  lu-  lomaiiu'd  until   iHiio. 

It  was  iuTf  that  Mr.  Tnvlor  laid  lh*>  fdiindalioMs  of 
his  thiinni<,di  knowlcil^^'o  of  shop  or^'ani/.ation,  and  it  was 
whilo  workin/j  as  shoj)  clerk  in  iharp-  of  the  tool  room 
that  he  first  lu'jjan  to  put  into  cITcrl  his  time-saving  ami 
c'iruiem'_v-in<'roasinj;  ideas.  In  six  years  he  was  sneees- 
sively  lah«)rer.  clerk,  puij,'  hoss,  assistant  foreman  ami 
foreman  of  the  nnuhine  sho|i,  master  mechanic  in  charjre 

if   repairs  and   maiiUciiaiire.  chief  drafl.sman    and   chief 

ii^ini'cr. 
Durinj:  this  pi'riod  iu>  studied  at  ni^hl  the  enj;ineerin<,' 
miirse  prescrihed  hy  the  cnrriciihim  of  Stevens  Institute 

I'  Teihnolofiy,  and  hy  diligent  a|)plication  and  hard  work 

'inpleted  the  four-year  course  in  three  years,  passing  his 
1  \amiiuitions  and  gradiiatiiii:  with  ihe  degree  of  M.  1*^..  in 

I  ss;!. 

After  leaving  tiie  Midvalc  Steel  Co.  in  ISitO  he  I'ultilled 
a  three-year  contract  with  the  Manufacturing  Investment 
Co..  which  opcratt'd  large  pulp  mills  in  Maine.  a.s  (ien- 
rial  Manager.  From  this  time  dati's  his  well-known 
(aroer  as  a  consulting  engineer  and  othcieiuy  expert,  for 
in  the  prosecution  of  this  work  he  developed  many  im- 
provements in  machinery  and  lal)or-saving  apijliances,  a 
large  numher  of  wiiich  he  ])a tented. 

Mr.  Taylor  was  the  author  of  numerous  papers  and 
articles  and  of  several  hooks,  the  hest  known  of  which  are 
his  "The  Principles  of  Scientific  ^fanagement."  "Shop 
Management."  and  "Concrete.  Plain  and  Reinforced." 
written  conjointly  with  Sanford  E.  Thompson.  |  For  a 
more  complete  hiography  the  reader  is  referred  to  Exoi- 
XKERIXG  News.  .Tan.  18.  1906,  p.  50.  at  the  time  of  Mr. 
Taylor's  election  as  T'resident  of  the  American  Society  of 
Mechanical  Engineers. — Editor.] 


'I'hr  MniiiifiK-liirr  of  llrnxol  niwl  'I'oluiil  rr'iiii  |i<-l  rolciiiii,  It 
In  iiniiouiici'il  l>y  Hi«  l'.  H.  )ic|>iii  imiiil  of  I  Im  Inturlor,  win 
ho  unilortiikKn  on  n  romtniTcliil  mciiIc  by  Ihi-  Aiilim  lOxploHJ v^h 
Co.,  of  Ni-w  York  City.  Tin-  coiiiimiiy  li""  iiKii-cd  to  <li-vot« 
u(  It'iiHt  I'.'on.oon  to  iM|til|iiiiiint  for  trylnsr  out  tho  proo<^MM  of 
W.  y.  KlttiniiM,  Chi-ml<-iil  lOtiKlncor,  \1.  H.  )»iiri!iiu  of  MIncH 
<nco  "I'IiikIik'im'Imk  Siwn,"  March  A,  Iftlf.,  p,  K.I).  All  Invenlloim 
iiikI    liiiliroviMiK-lilM    mi-    to    In-    pulctili-d    liiul    (l<-(ll<-ia«;cl    to    tlii; 

piil)n<v      l>r     KlltiniiM    will    li.iv<-    (llr.illon    of    I) xpi.-rlini^iittil 

worli 

IMliiia  mill  IXImiiiIi-n  for  li  Hliplll-'i'riiiiMl  I  Kiillwiiy  III  Clri- 
cltuiiitl,  tHiio,  hiivi'  lii'i'ii  Miiuli'  liy  K.  H.  lOilwiinlH  iinil  WiU'l 
Haldwlii.  A  lii'lt-lltK!  Ih  projected  lli.fi  nillcH  Ion*?  iiround  tlii; 
city,  >{lvlriK  iMitninci-  also  to  nev<-n  Irilf-rurlian  llnitH.  About 
(!.6  mllPM  would  br-  111  HUbwiiy,  0,6  rnllf!  In  tuiiii'-l  and  8.4  rnlloM 
In  open  lino,  TIuim-  altorii:itl vi;  Hcliirino.s  an-  i|(-v<-lop<-d  for 
loopH  In  the  IiuhIiichh  diHtrlct.  The  tOHt  of  con«tructloii  aloni- 
would  run  from  $7,646,000  to  $9,135,000.  The  totalH,  IncludluK 
all  (•(lulpmenl,  real  CHtnte,  etc.,  would  be  from  $11,;;22,000  to 
$1.3,1.11.000,  accordhiK  to  the  provl.slon  for  the  bUHlneas-Bcctloii 
loop. 

A  mil  to  I.lornite  Structural  KnirlnerrM  wa.s  introduced  in 
the  IllinolH  IIouHe  of  KepresentatlvcH  on  Mar.  19.  The  bill 
has  been  drafted  by  the  LcBlslative  Committee  of  the  WeBtern 
Societ.v  of  KnKiiieerH.  It  provideH  for  a  .state  board  of  i-x- 
nininers  of  .structural  engineers  authorized  to  conduct  exam- 
inations and  Is.sue  licenseH  for  the  jiractice  of  structural  cn- 
KliieerliiB:  those  taking  the  examinations  pay  a  fee  of  $20, 
and  those  receiving  a  license  an  additional  fee  of  $30,  The 
I'ractice  of  structural  enKineerinn^  without  a  license  is  made 
punishable  by  fine.  Persons  licensed  to  practice  structural 
enKiiieerinjf  are  exempt  from  the  operations  of  the  Illinois 
law  forbidding  anyone,  save  a  licensed  architect,  to  engage 
ill  tlie  design  of  buildings, 

Thf  ,Muiilel|>nl  »eht  uf  the  l.nited  .StateM  in  MM:<  was  $3.- 
560,000,000,  of  which  lfi.2%  was  covered  by  sinking-fund  assets, 
according  to  figures  Just  published  by  the  Hureau  of  the  Cen- 
sus. The  net  municipal  debt  increased  by  86.4%  between  1890 
and  lti02  and  by  115.2%  between  1902  and  1913.  The  term 
"municipalities"  is  here  used  to  include  all  "minor  civil  divi- 
sions" e.\cept  counties.  The  total  net  debt  of  counties  and 
municipalities  in  1913  was,  in  round  numbers,  $3,476,000,000, 
divided  as  follows:  Counties,  $371,500,000.  or  10.7'rc;  cities,  in- 
corporated towns  and  villages,  etc.,  $2,885,000,000,  or  83%; 
unincorporated  town.s.  townships,  precincts,  and  special  dis- 
tricts created  for  such  purposes  as  road  and  levee  construc- 
tion, drainage,  irrigation,  fire  protection,  etc,  $100,600,000,  or 
2.9%;  independent  school  districts  outside  of  cities,  towns,  and 
villages   having  over  2500   inhabitants,   $11S, 900,000,   or   3.4'".. 


The  Suit  of  the  Kamnpo  Water  Co.,  ostensibly  to  prevent 
New  York  City  from  using  the  new  Catskill  Aqueduct,  has 
been  decided  against  the  company  by  the  United  States 
Supremo  Court. 

Garbage  Grease  at  Cleveland,  Ohio,  will  bring  the  city 
$4.26  per  100  lb.  for  the  next  six  months,  if  the  highest  bid 
received  on  Mar.  20  is  accepted.  The  price  for  the  six  months 
now  ending  was  $4,37.  Fred  W.  Cummings  is  Superintendent 
of  Garbage  Reduction, 

The  Ohio  Conservaney  Law  will  probably  not  be  "crippled" 
by  the  proposed  legislation  prohibiting  the  construction  of 
"dry  reservoirs"  by  conservancy  or  flood -prevention  districts. 
The  bill  amending  the  law  has  been  postponed  in  the  Senate 
by  a  unanimous  vote.  This  amendatory  legislation  would 
have  killed  the  project  of  the  Miami  Conservancy  District, 
embracing  Dayton  and  other  cities  and   towns. 

The  Southern  Xew  Jersey  Water-Supply  Project  of  the 
State  Water  Supply  Commission,  under  which  $1,000,000  of 
bonds  were  to  be  issued  to  buy  the  Wharton  tract  of  land  in 
Atlantic  and  Burlington  Counties,  for  the  benefit  of  various 
municipalities,  has  been  killed  by  the  Xew  Jersey  Court  of 
Errors  and  Appeals,  The  court  holds  that  the  bond  issue 
would  violate  the  constitutional  prohibition  of  state  bond 
issues  in  excess  of  $1,000,000  without  authorization  by  popu- 
lar vole. 

The  Removal  of  CompONite  (Wood-Steel)  Cars  from  the 
Interborough  Subway  system  in  New  York  City  will  begin 
May  1  and  be  completed  by  Dec.  1,  1915.  The  company  has 
accepted  an  order  of  the  Public  Servic.  Commission  to  this 
end.  There  are  now  4Ts  such  cars  in  use.  These  are  a  part 
of  the  original  equipment  of  the  subway;  they  have  steel 
under-frames  and  wooden  sides  sheathed  with  copper.  At 
the  time  of  their  manufacture  (11  years  ago)  they  were 
considered  the  last  word  in  fireproof  car  construction. 


Mr.  Paul  E.  Kressly,  for  some  years  Cit.v  Engineer,  and 
for  the  past  year  City-  Manager,  of  Inglewood,  Calif.,  resigned 
Mar.   6. 

Mr.  William  Siehenmorgan,  formerly  Chief  Engineer  of 
the  C.  &  C.  Electric  &  Manufacturing  Co.,  Garwood,  N.  J.,  has 
resigned. 

Mr.  James  A.  Smith  has  been  elected  President  of  the 
Cleveland  Engineering  Construction  Co.,  Cuyahoga  Bldg., 
Cleveland,  Ohio. 

Mr.  Arthur  T...  Mullergren,  formerly  of  Poteau,  Okla.,  is 
now  associated  with  the  Benham  Engineering  Co.,  Consulting 
Engineers,   Oklahoma   City,   Okla. 

Mr.  George  F.  Hughes,  a  contractor  of  Council  Bluffs, 
Iowa,  has  been  appointed  Postmaster  of  that  city,  and  will 
retire  from  the  contracting  business. 

Mr.  Clinton  Cow'an,  County  Engineer  of  Hamilton  Co., 
Ohio,  has  been  appointed  by  Governor  Willis,  State  Highway 
Commissioner,  to  succeed  Mr.  James  R.  Marker,  resigned. 

Mr.  J.  F.  Wadsworth,  of  Richard  Irvin  &  Co.,  Architects 
and  Engineers,  Union  Bank  Bldg.,  Pittsburgh,  Penn.,  has  been 
made  representative  of  the  firm  at  its  recently  opened  branch 
office  in  Erie,  Penn. 

Mr.  C.  A,  Stephens,  Assistant  Engineer  of  the  Texas  City 
Transportation  Co.  and  the  Texas  City  Terminal  Co.,  has 
been  appointed  Chief  Engineer.  Mr  Stephens  succeeds  Mr. 
T.   H.  Kilpatrick,  resigned. 

Mrs.  F.  AV.  Rogers,  a  prominent  clubwoman  of  Brockton, 
Mass.,  has  been  appointed  a  member  of  the  City  Planning 
Board.  Mrs.  Rogers  is  said  to  be  the  first  woman  to  hold 
that  office  in  Massachusetts. 

Mr.    Thomas    S.    Kemble,    formerly    Research    Engineer    of 
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the  Ferro  Machine  &  Foundry  Co.,  Cleveland,  Ohio,  has  been 
made  Engineer  of  the  Automobile  Wheel  Division  of  the  A. 
O.  Smith  Co.,  Milwaukee,  Wis. 

Mr.  Alfred  C.  Nelson,  M.  Am.  Soc.  M.  E.,  formerly  Me- 
chanical Engineer  with  Arthur  G.  McKee.  Cleveland,  Ohio, 
has  opened  an  office  as  a  consulting  and  contracting  engineer 
at  41S  Rockefeller  Bldg..  Cleveland. 

Mr.  O.  A.  Honnold,  M.  Am.  Inst.  E.  E.,  Electrical  Engineer 
of  the  Utah  Light  &  Traction  Co.,  Salt  Lake  City,  Utah, 
has  resigned  his  position  with  that  company,  and  expects  to 
travel  in  the  West  for  several  months,  on  a  vacation. 

Mr.  A.  E.  Holcomb,  for  many  years  Chief  Engineer  and 
Manager  of  the  Chicago  works  of  the  Clyde  Iron  "^'orks.  Du- 
luth,  Minn.,  has  been  made  Chief  Engineer  and  Designer  of 
the  C.  W.  Roof  Manufacturing  Co.,  Grand  Rapids,  Wis. 

Mr.  F.  C.  Herrmann,  M.  Am.  Soc.  C.  E.,  formerly  Chief 
Engineer  of  the  Spring  Valley  W^ater  Co.,  San  Francisco, 
Calif.,  has  been  appointed  Chief  Engineer  of  the  Modesto 
Irrigation    District,    and    will    be    located    at    Modesto,    Calif. 

Mr.  Frank  A.  Weaver,  formerly  District  Manager  of  the 
Cleveland,  Ohio,  office  of  the  Ayer  &  Lord  Tie  Co.,  has  resigned 
to  establish  an  office  at  S04  Swetland  Bldg.,  Cleveland,  to 
specialize  in  material  for  and  making  installations  of  factory 
floors. 

Messrs.  Richard  B.  Franken  and  Edwin  H.  Jonson,  who 
have  heretofore  conducted  the  firm  known  as  the  Engineer- 
ing Sales  Co.,  114  Liberty  St..  New  York,  have  dissolved  part- 
nership. Mr.  Jonson  will  continue  the  business  under  the 
firm   name. 

Mr.  A.  W.  de  Revere,  Jun.  .A.m.  Soc.  M.  E.,  has  been  placed 
in  charge  of  the  Chicago,  111.,  oflice  of  the  Terry  Steam  Turbine 
Co.,  Hartford,  Conn.  Mr.  A.  L.  Searles  will  have  chi.rge 
of  a  new  office  of  the  company  in  the  Michigan  Trust  Bldg., 
Grand   Rapids,   Mich. 

Mr.  Samuel  Gausmann,  who  has  been  Roadmaster  of  Surface 
Lines  of  the  Brooklyn  (N.  Y.),  Rapid  Transit  System  since 
1911,  has  gone  into  business  for  himself  as  an  expert  in  street 
railway  track  and  paving  work.  He  will  specialize  in  prepar- 
ing estimates,  arranging  contracts  and   supervising  work. 

Mr.  James  Shakman,  formerly  .\ssistant  Chief  Chemist, 
Bureau  of  Streets  Laboratory,  Chicago,  111.,  has  joined  the 
staff  of  Walter  H.  Flood,  Consulting  Chemical  Engineer,  326 
River  St.,  Chicago,  and  has  assumed  the  direction  of  the 
road  materials  laboratory,  which  has  recently  been  consider- 
ably enlarged. 

Mr.  Joseph  E.  Root,  Assoc.  M.  Am.  Soc.  C.  E.,  who  has  been 
Office  Engineer  on  the  sewerage  investigation  work  made  by 
the  Division  of  Sewerage,  Cincinnati,  Ohio,  has  been  placed 
in  charge  of  the  designing  part  of  the  special  sewerage  con- 
struction work  to  fill  the  vacancy  caused  by  the  leave  of 
absence  granted  Mr.  F.  C.   ToUes,  noted  elsewhere. 

Mr.  Henry  Hornberger,  M.  Am.  Soc.  C.  E.,  who  has  been 
engaged  in  consulting  practice  for  several  years,  has  closed 
his  offices  in  the  Pacific  Bldg.,  San  Francisco,  Calif.,  and 
accepted  a  position  with  the  I'elton  Water  Wheel  Co.,  New 
York  and  San  Francisco,  as  one  of  the  demonstrators  of 
their   exhibit   at    the    Panama-Pacific    Exposition. 

Mr.  J.  H.  Clark,  Superintendent  of  Floating  Equipment  of 
the  Baltimore  &  Ohio  R.R.,  at  Baltimore,  Md.,  has  been 
appointed  also  Assistant  General  Superintendent  of  the  New 
York  division,  and  General  Superintendent  of  the  Staten  Island 
lines.  Mr.  Clark  succeeds  Mr.  W.  H.  Averell,  who  has  been 
promoted  to  be  General  Superintendent,  with  headquarters  at 
Wheeling,   W.   Va. 

Mr.  A.  Q.  Kneas,  who  formerly  organized  and  developed 
the  Spray  Engineering  Co.,  has  severed  his  connection  with 
that  concern  and  Is  now  in  charge  of  the  engineering  depart- 
ment of  the  newly  organizcti  .Spray  Manufacturing  Co.,  201 
I)evonHhlre  St.,  Boston,  Ma.ss.  The  company  is  'specializing 
In  various  engineering  applications  of  spray  devices.  There 
are  branch  offices  In  New  York  and  Chicago. 

Mr.  Frank  ('.  Tolles,  Assoc.  M.  Am.  Soc.  C.  E.,  who  has 
been  Ki'Mlgnliig  Engineer  for  the  Division  of  Sewerage,  De- 
partment of  Public  Service,  Cincinnati,  Ohio,  since  April,  1912, 
has  been  granted  a  year's  leave  of  absence,  dating  from  Mar, 
I.'.,  1915,  to  accept  n  position  with  Dr.  Earl  B.  Phelps,  Assoc. 
Am.  Soc.  C  K.,  Consulting  Engineer  for  the  International 
.lolnt  Commisnlon  making  the  studies  for  the  elimination  of 
the    pollution    of    the   Great    Lakes. 

Mr.  Oscar  T.  Crosby,  until  recently  In  active  electric  rall- 
wiiy  manngftnent  work,  has  been  appointed  to  succeed  Mr. 
A.  N.  f'onnett,  (!hlef  Engineer  of  J.  G.  While  &  Co.,  Ltd.,  as 
general  director  of  distribution  of  supplies  for  the  CommlH- 
slnn  for  Kellef  In  Helglutii,  which  has  Its  hrudi|uarterH  at  71 
llMiiidway,     New     Yiirk.       .Mr      CroBby     hiis    been     iiuidi'    also    a 


member  of  the  Executive  Committee  of  the  Commission.     His- 
headquarters  will  be  in  Brussels,  Belgium. 

Mr.  Robert  Lee  Faris,  an  officer  of  the  U.  S.  Coast  and 
Geodetic  Survey  since  1S93,  has  been  promoted  to  be  Assistant 
Superintendent  of  the  Survey  to  succeed  Mr.  Frank  W.  Per- 
kins, resigned.  Mr.  Faris  was  born  at  Caruthersville,  Mo., 
in  1S6S.  He  graduated  in  civil  engineering  at  the  University 
of  Missouri.  For  two  years  following  his  graduation,  1890-91, 
he  was  U.  S.  Assistant  Engineer  on  the  survey  of  the  Mis- 
souri River.  He  then  joined  the  U.  S.  Coast  and  Geodetic 
Survey,  where  for  the  last  nine  years  he  has  been  Inspector 
of  Magnetic  Work  and  Chief  of  the  Division  of  Terrestrial 
Magnetism. 

Messrs.  Edward  Wegmann,  M.  Am.  Soc.  C.  E.,  and  A.  G. 
Hillberg  announce  that  they  have  established  offices  in  the 
South  Ferry  Bldg.,  New  York  City,  to  engage  as  consulting 
hydraulic  engineers  on  water-works,  water-power  develop- 
ments, sewer  systems,  irrigation  and  drainage  projects.  Mr. 
■Wegmann  was  for  more  than  30  years  connected  with  the 
construction  of  the  Croton  water-works  for  the  City  of  Nev/ 
York.  He  was  the  last  Chief  Engineer  of  the  Aqueduct 
Commissioners,  and  subsequently  for  four  years  was  Consult- 
ing Engineer  of  the  Department  of  Water  Supply,  Gas  and 
Electricity.  Mr.  Hillberg  has  been  connected  with  large 
hydro-electric  developments,  notably  the  Mississippi  River 
Power  Co.'s  plant  at  Keokuk,  Iowa.  For  the  past  two  years 
he    has   been   Associate    Editor    of   the    "Engineering    Record." 

Mr.  Preston  K.  Yates,  M.  Am.  Soc.  C.  E.,  the  author  of  the 
paper  on  the  New  Haven  Trap  Rock  Co.'s  plant,  published  in 
this  issue,  has  for  a  number  of  years  made  a  specialty  of  the 
design  of  large  rock-crushing  plants.  The  great  plant  of 
the  Tomkin's  Cove  Stone  Co.,  on  the  Hudson  River,  built 
under  his  direction,  was  described  in  "Engineering  News" 
of  Jan.  12,  1911.  Mr.  Yates  graduated  from  Rensselaer  Poly- 
technic Institute,  in  the  class  of  ISSO,  and  was  for  many 
years  associated  with  the  late  Alfred  P.  Boiler  on  the  con- 
struction of  some  of  the  important  bridges  in  New  York  City 
and  vicinity.  From  1S96  to  1900  he  had  charge  of  some  of 
the  large  contracts  on  the  Metropolitan  water-supply  and 
sewerage  system  in  Massachusetts.  He  was  for  four  years 
manager  of  a  large  Cleveland  contracting  firm  engaged  in 
building  docks,  breakwaters,  dredging,  etc.,  and  from  1904 
to  1907  was  principal  assistant  engineer  of  the  Lake  Shore 
&  Michigan  Southern  R.R.  He  has  been  for  a  number  of 
years  past  engaged  in  consulting  engineering  work  with 
offices  at   30  Church  St.,  New   York  City. 


Charles  C.  Teal,  Secretary  and  Treasurer  of  the  National 
Engineering  Co.,  Philadelphia,  Penn.,  died  recently  at  his 
home  in   that   city  after  a   long  illness. 

Frederick  Arthur  Hall,  a  mechanical  engineer  for  many 
years  connected  with  the  Yale  &  Towne  Manufacturing  Co., 
New  York  and  Stamford,  Conn.,  died  Mar.  16  at  his  home  in 
Passaic,  N.  J. 

Eugene  B.  Cook,  Superintendent  at  Cleveland,  Ohio,  of  the 
Toledo  division  of  the  New  York  Central  Lines,  was  killed 
by  a  train  in  that  city  Mar.  14.  Mr.  Cook  had  been  in  the 
company's  service  33  years.  He  left  a  widow  and  four  chil- 
dren. 

William  Mcintosh,  M.  Am.  Soc.  M.  E.,  formerly  Superin- 
tendent of  Motive  Power  of  the  Central  R.R.  of  New  Jersey, 
died  at  his  home  in  Plainfleld,  N.  J.,  Mar.  15.  Mr.  Mcintosh 
was  born  at  Franklin,  Que.,  in  1S4  9.  He  began  railway  work 
in  1S64  as  locomotive  fireman  on  the  Chicago,  Milwaukee 
&  St.  Paul  Ry.  Mr.  Mcintosh  was  the  inventor  of  a  number 
of  locomotive  and  car  appliances. 

Richard  Hubbcll,  a  civil  engineer  at  one  time  connected 
with  the  construction  of  the  Canadian  Northern  Uy.,  die<l  re- 
cently at  Winona,  Minn.  When  the  Duluth,  Winnipeg  & 
F'aclftc  Ry.  extended  its  line  from  Cook  to  Fort  P'ranola,  Mr. 
Hubbell  was  Assistant  to  Chief  Engineer  W.  H.  Hare,  who 
had  charge  of  the  work,  with  headquarters  at  Virginia,  Minn. 

Charles  Francis  .Vdams,  at  one  time  President  of  the  l^nlon 
Pacific  Kit.,  and  for  ten  years  a  member  of  the  Massaduisetts 
Boaril  of  Uallroad  Commissioners,  died  at  his  home  in  Wasti- 
Ington,  D.  C,  Mar.  19,  from  pneumonia.  Ho  was  a  grandson 
of  John  Qulncy  .\dams.  He  served  In  the  Union  .\rmy  tbrougli 
the  Civil  War.  Mr.  Adams  was  one  of  the  foremost  historical 
writers  In  the  United  States.  He  was  Interested  chielly  li\ 
the  history  and  the  political  and  economical  problems  of  this 
country.     Among   his   works  ari-  several   on    railway   economics. 
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llu-luilliiK.  ••KalliimdM,  Tli«-lr  OrlKlii  iittil  I'lcililrinN"  iiiiil  "Niili-H 
on  Kitllwiiy  AccUIontM."  Mr.  AditiiiH  wiim  liorn  nt  HumIuii,  Miikh., 
In  183&.     Mo  wun  ii  Kriitluuto  of  lliirviirti  UnlvrrNlly. 

Wiiltor   A.   ^[c•Ful■llln(l,   M.    Am.   Snc,   C.   K..  Hii|>i'rlliliMi(l<Mit   of 
tli<>     Wiilor     I>oiiiii'(iiioiit     of     WiinIiImkIkii,     |).     ('.,     illiol     ill     lilN 
luMiir    ill    tluit    city     Mill-.     17.       Mr.     McKurliiml     wim    Ixirii    In 
ouklyii,    N.    Y.,    In     l.siVI,    ami     wun    ii     KrHiliiMtx    of     Lt'liluH 
iiviMnlty.     Kroni   I.SSS  until   IS'.tfi  Mr.  Mcl>''arlinul  wan  ciikukimI 
,,,   I'liKliiccrinK   work    iimU'r    Itio   foriiH  of   KiiKlniMirH.   If.   H.    A., 
the  tlrnt  two  years  iva  AHHlHtuiit   ICnKlni-rr  on   river  nml   harbor 
work  111  Now   York  anil  Conni-ct iciit,  anil  after  IS90  an  UeniilenI 
EnKlneer   on    the    l".    S.    MiiHi-le   SIiouIn   t'amil,   leiiiiennee    Klver, 
Ala.      In    l.S!>i;  Mr.    McKaiiamI   wa.i  niipoiiitc.l    SiiiHriiitemlent    of 
the  Water  Mepartment  of  the   l>I.Mlri>-t  of  Colunilila,  ami  he  held 
thin  poMlllon  until  the  time  of  IiIh  death.  Soon  after   thin  appoint- 
ment  he   wu«  eonimi.sNloneil   to   reorKaiilr.e   the   nepiirtinent  and 
-.■rirraiine   the  sysloni   of  ilLstributioii.      The   nyntcni.   devoloiicd 
1    oon.Mtructcd    in    noeordaiice    with    hin    plnnn,    Ineluden    the 
i>;htwooil    Iteseivolr,    the    IHntrlot    I'liniiiinK:    Station,    whlcli 
l.M  one  of   the  mo.-Jt    IntcroslliiK:  of  ItH   klinl    In    the  i-ountry,  and 
the    main    trunk    llnoH    for    the    water-Hiipply    of    the    OlKtrlrt. 
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COMINt;   MKIOTINUS 
.\MKHU\\N    CHKMICAI.    StX'IlOTV. 

Mar.    31-Apr.    3.      McetliiK    in    New    Orleans.      Secy.,    Charles 
L.     Parsons,    Hox    505,    Wushlnston,    D.    C. 
AlK    BKAKK    ASSOCl ATUIN. 

May    -l-T.      Convention    at    Chicago.      Secy.,    K.    M.    Nell.s,    '>3 
State   St.,    Koston.    Mass. 
AMERICAN    WATKU    WORKS    ASSOCIATION. 

Mav    10-11.       Annual     meetliiK    in    Cincinnati.      Secy.,    .1.    .M. 
Diven.    17  Stale  St.,  Troy,  N.  Y. 
INTERNATIONAT>    RAILWAY    FUEL    ASSOCIATION. 

Mav   17-"J0.      Annual    nieetinK  at  ChtcaK<'.      Secy.,   C.   (1.   Hall, 
S'i^   McCormlck   Bldg.,  Chicago. 
.MASTER    BOILER    MAKER.*!*    ASSOCIATION. 

May  2.">-2s.     Convontion  at  Chicago.     Secy.,  Harry  D.  Vought. 
95   Liberty   St  .    New    York   City. 

Society  of  .\iitoniol>ile  Kiii;ineerN — ^The  summer  meeting  will 
be  held  in  the  afternoon  of  June  14  on  board  a  vessel  leavinj? 
Detroit  for  Georgian  Bay,  returning  to  Detroit  on  the  after- 
noon of  Thursday.   .lune   17. 

IlIuniiniitinK  KiiKineerinic  Society — A  special  mid-season 
meeting:  of  the  New  England  section  of  the  Illuininating  Engi- 
neering Society  will  be  held  at  the  Engineers'  Club,  Boston, 
Mass.,  on  Mar.  26.  The  Secretary  is  S.  C.  Rogers,  21  Red 
Rock  St.,  Lynn,  Mass. 

Aniericnn  Inntitute  of  Electrical  KnKineern — At  the  regular 
monthly  meeting  of  the  Board  of  Directors,  on  Mar.  12,  in 
New  York  City,  the  following  nominations  were  announced: 
For  President,  John  J.  Carty,  New  York;  Vice-President, 
Comfort  A.  Adams,  Cambridge,  Mass.;  J.  Franklin  Stevens, 
Philadelphia,  Penn.,  and  Wm.  McClellan,  New  York.  For 
Managers,  John  B.  Taylor,  Schenectady,  N.  Y.,  C.  E.  Skinner, 
Pittsburgh,  Penn.,  F.  B.  Jewett,  New  York,  Harold  Pender, 
Philadelphia.  For  Treasurer,  Geo.  A.  Hamilton,  Elizabeth, 
N.  J.  The  election  ballot  will  be  mailed  to  the  membership 
not  later  than  Apr.  1. 

BoNton  Society  of  Civil  Kneineern — The  67th  annual  meeting 
of  the  Society,  held  at  the  new  City  Club  in  Boston  on  Mar.  17, 
was  in  effect  a  continuous  session  from  noon  to  midnight. 
Starting  with  a  business  meeting  of  more  than  routine  inter- 
est, it  progressed  smoothly  through  a  dinner  at  1:30  o'clock, 
with  fully  200  in  attendance.  A  lecture  on  "Water  Storage," 
by  Frederick  H.  Newell,  at  3,  a  visit  to  the  Dorchester  St. 
subway  construction  at  6  and  a  crowded  and  enthusiastic 
smoker  at  7  o'clock.  Retiring  President  Harrison  P.  Eddy- 
presided  at  the  formal  meetings.  For  the  ensuing  year  Charles 
R.  Gow  was  elected  president,  his  election  and  that  of  his 
associates  in  the  management  of  the  Society  being  announced 
by  a  realistic   "extra"   distributed   by   newsboys  at   the   dinner. 

The  Boston  Society  of  Civil  Engineers  is  in  a  pleasantly 
prosperous  condition,  due  partly  to  its  established  place  in 
the  engineering  community  and  partly  to  an  energetic  and 
progressive  conduct  hardly  compatible  with  its  advanced  age. 
During  the  past  year  it  has  increased  its  membership  fro.n 
837  to  1004  and  its  financial  condition,  as  represented  by 
a   growing    "permanent    fund,"    is   of   the    best. 

One  of  the  most  valuable  contributions  to  the  meeting  was 
the  presidential  address  of  Mr.  Eddy,  a  thoughtful  and  con- 
cise study  of  the  duties  and  functions  of  a  local  engineerinfc 
society,  particularly  as  exemplified  in  the  Boston  Society  of 
Civil  Engineers. 

Among  other  things  it  was  announced  that  Clemens 
Berschel  and  Hiram  F.  Mills  were  elected  honorary  members 
»nd  Joseph  R.  Worcester  was  awarded  the  FitzGerald  medal 
for  his  paper  on   "Boston    Foundations." 
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The  Intent  di-velopnienl  of  the  ,Staley  tnmplnR  mnehinc  for 
treiieh  work  (deM<Tlbed  In  "Knglneerlng  Newn."  Feb.  20,  IKKl) 
In  nhown  In  the  iii-eonipanylnK  Uku''".  In  the  original  dcHigri 
the  tamping  wan  done  by  ii  vcrtlcnl-nhod  timber  falling  freely 
by  ItH  own  weight.  In  the  new  denign,  the  rlnlng  timber 
eiimpreHHeH  a  net  of  heavy  nplral  npringn,  which  (on  the  re- 
leane  of  the  limber)  add  to  the  speed  and  force  of  the  blow. 
The  tamper  in  operated  by  a  iiair  of  gri|>piiig  rolls  h,-ivlng  a 
part  of  their  circumference  cut  away,  so  that  as  they  revolve 
they  repeatedly  grip,  ralne  and  release  the  timber.  The  taniiier 
In  2x6  In.  In  neetion,  IS  ft.  long,  faced  with  steel  and  shod 
with  a  heavy  casting.  The  new  machine  is  self-i)ropelllng  and 
hnn  a  friction-dlsk  trnnsnilBslon.  The  range  of  travel  speed  is 
wide — from  10  to  20  ft.  per  mln.,  tamping,  up  to  4  ml.  per  hr. 
when  on  the  road.  A  radial  frame  pivoted  to  the  main  bed 
carries  the  tamper  (with  its  rolls  and  springs)  and  gives  it  a 
horizontal,  range  of  7  ft. 

The  iiiacliliii-  lan  tiinii)  from  ;i  height  of  2  ft.  above  the 
Hiirf.ice     to    ,S     It.     lielow,    deli vi'ri iig    Mt    hlinv.s    per    mill.,     of    .-in 
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TuE.N'CH  Tamping  Machine 


energy  of  about  700  ft.-lb.  The  tamping,  swinging  and  pro- 
pelling movements  are  operated  from  an  8-hp.  opposed-cyl- 
inder gasoline  engine.  This  new  machine  w^eighs  about  5000 
lb.     It  is  built  by  the  Lourie  Mfg.   Co.,   of  Springfield,   111. 


Adjuntable    Hailway-Curve    Killer 

What  is  called  an  "adjustable  arc  ruler"  is  shown  in  the 
accompanying  illustration.  It  is  for  drawing  circular  curves 
of  various  radii  and  would  be  a  substitute  for  the  sets  of 
curve    templates    commonly    used    in    railway    drafting    offices. 

The  ruler  proper  is  a  flexible  strip  in  front  of  a  series  of 
jointed  knuckle  bars  pivoted  together;  the  ends  are  attached 
to  straight  pieces  which  form  the  tangents  to  the  curve.  One 
end  piece  is  pivoted  to  a  bar  carrying  the  scales,  and  the 
other  end  is  attached  to  a  plate  which  slides  in  a  slot  along 
the   bar.      The    instrument    is   shown    in    position    for   a   convex 
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HiLLsiDK   Wood  Block 


curve.  For  a  concave  curve,  it  is  shifted  to  the  lower  side 
of  the  scale  bar,  by  means  of  the  slotted  end  pieces.  The 
scales  are  graduated  in  inches  and  degrees,  and  the  minimum 
radius  is  3%  in.  The  main  parts  are  of  german  silver,  with 
celluloid  for  the  ruling  edge  and  scales.  The  instrument  is 
made  by  the  ■SV'illiam  S.  Weston  Co.,  6617  Greenwood  Ave., 
Chicago. 

^Vood   Block  tor  Hillside  Pavements 

One  of  the  most  recent  of  numerous  attempts  to  free  wood- 
block pavements  from  the  drawback  of  slipperiness  is  shown 
in  the  accompanying  sketch.  This  block  is  grooved  %  in. 
deep  and  an  iron  cleat  projects  %  in.  from  the  bottom  of  the 
groove,  making  the  top  of  the  iron  flush  with  the  surface  of 
the  block.  The  iron  is  supposed  to  be  both  hard  enough  and 
soft  enough  to  wear  uniformly 
with  the  rest  of  the  pavement. 
These  blocks  are  not  used  for 
the  entire  pavement,  but  with 
standard  wood  blocks  —  about 
every  other  or  every  third  course 
across  the  pavement.  These 
blocks  are  known  as  tl^e  "Acme" 
nonslip  block  and  are  made  by 
the  Philadelphia  "Wood  Paving 
Block    Co.,   Philadelphia,   Penn. 

Two  pavements  in  which  these 
blocks  were  used  were  laid  in 
Boston  in  1912,  some  2000  sq.yd.  in  all,  on  grades  of  3  and 
S^-sv'.  Inquiry  of  L.  K.  Rourke,  Commissioner  of  Public 
Works  of  Boston,  discloses  the  fact  that  during  the  winter 
season,  when  freezing,  sleety  conditions  prevail,  these  pave- 
ments seem  to  provide  a  better  foothold  for  horses,  for  their 
calks  cut  through  the  thin  ice  coating,  catching  in  the  grooved 
portion  of  the  block.  The  pavements  are  reported  in  good 
condition.  William  H.  Connell,  Chief  of  the  Bureau  of  High- 
ways of  Philadelphia,  states  that  in  the  year  and  four 
months  a  pavement  of  these  blocks  has  been  laid  in  that 
city  the  results  have  been  entirely  satisfactory,  although 
there  is  a  tendency  for  the  iron  cleat  to  sink  further  into 
the  wood.  This  short  stretch  of  pavement  was  laid  on  a 
3.8',;  grade  and  io  subject  to  much  heavy  traffic.  So  far 
teamsters  speak  highly  of  it  and  st^te  that  even  in  slippery 
weather  it  gives  a  good  foothold  for  their  horses.  However, 
sufficient  time  has  not  elapsed  to  warrant  a  final  expression 
of   opinion. 

Midset  Caterpillar  Tractor 

After  three  years'  development  work  the  Holt  Manufactur- 
ing Co.,  of  Stockton,  Calif.,  and  Peoria,  111.,  is  producing  a 
midget  caterpillar  gasoline  tractor  for  miscellaneous  con- 
tracting and  farm  use.  It  is  12  ft.  long  by  53  in.  wide  and 
weighs  5920  lb.  The  load  on  the  ground  under  the  caterpillar 
track  is  4.2  lb.  per  sq.in.  The  engine  is  of  a  foui-cylinder 
four-cycle  type  capable  of  developing  continuously  IS  b.hp. 
at  750  r.p.m.     The  side  frame  members  are  6-in.  ISy. -lb.  chan. 
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nels.  Three  npeedH  foiwiird  (1.1,  2.3  and  3.6  ml.  per  hr.)  are 
provided  mid  one  on  reviTHe  (2.3  ml.);  the  drive  Is  direct  on 
the    Intermr-dlrtte    gear.      The    price    Ih    $1600. 

For  the  present  thiH  machine  Ih  built  only  at  the  Stockton 
hiipH  and   Ih  nut   belriK  dlHtrlluited   eant   of   the   Rockies;   soon 
i>lariH   will   be  eomiileted   fur   niiukeUnt:    II    In    the   Kant. 


Horlsonlal    ('ontlnuoiiH    iliiiriirlnllnK    Maehlnr 

Tho  ficcomiMiny Ing  llluHtrntlnn  Hhow.n  n  new  doHlgn  of  hor- 
'/.■•ntiil  blueprinting  iniiehlne  to  lake  conllnuonH  rollH  or  cut 
iheetn  2   to  4»   In.   wide.     The  paper  Ih  drawn   out  of  the  Stor- 


C'oxTixrois  BLrKPRixTiXG  Machim; 

age  compartment  over  a  top  roll,  down  the  inclined  feeding 
table  with  the  tracing,  past  the  feed  roll,  around  the  print- 
ing cylinder  (within  which  is  a  mercury-arc  lamp),  over  the 
delivery  roll  and  into  the  exposed  print  storage  box  at  the 
bottom  of  the  machine.  The  printing  cylinder  is  formed  by  a 
number  of  bronze-\vire  helical  springs  and-  secures  a  more 
perfect  contact  between  tracing  and  paper,  and  interposes  no 
glass  between  the  print  and  the  lamp.  The  tracings  may  be 
delivered  at  will  to  the  storage  chamber  or  to  the  operator  for 
reprinting. 

The  machine  occupies  a  floor  space  2>^x5  ft.:  no  dark  room 
is  needed.  The  energy  drawn  by  lamp  and  motor  is  550  watts. 
A  l-ft.-per-min.  rate  of  feed  is  recommended  as  allowing  the 
operator  to  print,  cut,  wash,  and  dry  the  paper  without  stop- 
ping the  printer.  This  machine  is  made  by  Wickes  Bros,  of 
Saginaw,    Mich. 


TKuiiiiini-.VIuniiiiuni-Iirouze    CastiiiKH 

A  foundry  for  the  ntanufacture  of  aluminum-bronze  cast- 
ings has  been  established  by  the  Titanium  Alloy  Manufactur- 
ing Co.  of  Niagara  Falls,  X.  Y.  Such  bronzes  have  been 
widely  known  as  having  many  of  the  properties  of  steel 
and,  in  addition,  resistance  to  corrosion.  The  metal  is  about 
\0%  lighter  than  manganese  bronze  and  its  strength  is  about 
the  same.  Its  wearing  properties  at  least  equal  those  of 
phosphor  bronze.  It  can  be  hardened  by  heat  treatment. 
Kolled  aluminum  bronze  has  been  available  for  several  years, 
but  the  difficulties  with  castings  have  been  so  great  that 
their   manufacture   has   been    generally   discontinued. 

The  company  mentioned  put  a  research  chemist  on  the 
problems  of  aluminum-bronze  casting  and  he  found  that 
small  additions  of  titanium,  or  its  compounds,  had  a  beneflcial 
Influence.  After  three  years'  work  it  was  considered  possible 
to  undertake  to  make  commercial  castings. 


Oirciilar    •'Slide    Kiile" 

A  net  of  circular  scales  printed  on  cardboard,  with  radial 
<ellulold  runner.  Just  put  out  by  the  S.  Q.  Carpenter  Draft- 
ing &  lOnglneerIng  Co.,  26  Baltimore  St.,  Hartford.  Conn,,  con- 
verts Inches  into  declmnls  of  a  foot:  gives  the  circumfer- 
ences and  areas  of  circles:  and  gives  squares,  cubes  and 
roots   of   numbers. 
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Ainv  EcosAOxnical  Bridf^e-Pier 
Foumidation 

l>^    M  ii.o  K.  'I'i;mi'i.i:* 

Till'  lu'W  liiu'  of  tlu'  SiMillicni  I'luilic  fnmi  Hiij:oiie  (<t 
MarslitioKl,  in  Orciron.  ;>  "li-liiiuc  nf  aliuul  I'.'-.'  mile-.. 
briilyfi's  Coos   Hav 


at  a  I'oiiit  wluMT 
the  liittor  is  nlioiil 
a  mile  wide.  The 
steelwork  for  this 
britlfie  will  eoiisist 
of  nine  l.")()-ft. 
spans,  two  ISO-ft. 
•spans,  and  one 
45S-ft.  drawspiiM. 
a  total  of  2-iOS  ft. 
of  steel.  A  (ive- 
pile-hent  hnllast- 
deek  trestle,  of 
cedar  piles  and 
cedar  1  u  ni  her 
(with  the-exeep- 
tion  of  the  string- 
ers, which  are  of 
fir),  will  make 
up  the  remaining 
seetion  of  2988  ft. 
There  will  be  in 
all  14  piers,  con- 
taining about  Ui.- 
000  yd.  concrete. 
It  being  an  all- 
sand  foundation, 
the  piers  iu  turn 
will  rest  on  close 
driven  piles  reach- 
ing from  30  to  45 
ft.  below  bottom 
of  concrete.  (See 
Fig.  2.)  Construc- 
tion work  was 
started     in     July, 

1914.  The  center 
or  pivot  pier  wa> 
i-onipleted   Feb.    1, 

1915.  It  is  the 
largest  of  the  piers 
and  will  support 
the  drawspan. 
which  weighs 
about  1000  tons.  This  is  a  center-bearing  swingspan  and 
will  allow  of  200  ft.  in  the  clear  on  each  side  of  the  center 
pier. 

•Assistant  Engineer,  Southern  Pacific  Co.,  Xoiili   r.-'ii.l    i  >r<-. 


Fig.  1.     SriEETPiLE  C-vsixo  for  Pivot  Pier  of  Coos  Bay  Bridge 


(Sandpunip  in  operation.  Men  are 
suction  of  pump.  At  right,  under  mixer 
Crete  through  water.) 


The  pivot  |)ier  is  cylindrical  in  shape;  il  nieasurt*  'M  ft. 
ill  diiiiiietei'  ill  the  distance  from  botloiii  (if  concrete  to 
low-water  line  and  -U  ft.  in  diameter  ahove  low-water. 
It  has  a  total  de|)lh  of  M.l  ft.,  contains  a|)pio.\imately 
ISOO  yd.  of  concrete  and  rests  on  III  foniidalion  piles. 
Till'  ((iiicrctc  for  lhi>  pier  was  placed  through  liie  water 

inside  a  wooden 
slic{!tpil(!  casing,  a 
iiicl  liod  w  h  i  c  h 
pruM'd  jjrjth  ec(j- 
iiciiiiical  and  pro- 
diirlive  of  satis- 
I'actory  results.* 
It  eliminates  the 
use  of  a  c^aisson  or 
expensive  coffer- 
dam, no  s])eciai 
elfort  being  made 
til  have  the  sheet- 
]>ilc.  casing  water- 
tight. The  depth 
of  water  at  this 
pier  at  ordinary 
high  tide  is  about 
23  ft.  at  the  pres- 
ent time.  Pro- 
posed clianges  in 
the  depth  of  the 
cliannel,  however, 
to  be  made  by  the 
government  will 
deepen  this  some 
15  ft.,  and  of 
course  all  plans 
liad  to  be  made 
accordingly.  As 
constructed,  the 
l)ottom  of  concrete 
is  18  ft.  below 
orilinary  high  wa- 
ter, 25  ft.  below 
])resent  ground 
surface  and  10  ft. 
below  proposed 
l)ottom  of  channel. 
The  method  of 
construction  was 
as  follows:  After 
the  driving  of 
some  piles  for  a 
working  false- 
work, eight  piles  were  driven  in  a  32-ft.  circle  pre- 
paratory to  lowering  around  them  a  steel  frame  25  ft. 
high  to  serve  as  a  guide  for  the  shectpiles  in  driving.  This 

•The  same  method  will   be  used   for  the  other  piers. 


handling  jetplpe   to   stir  up   material    for 
spout,   is   the   bucl<et   used  to  lower  con- 
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frame  onsisted  essentially  of  10-in.  25-lb.  I-beams  for 
guiding  arts,  8-in.  18-lb.  I-beams  for  columns,  3i/^x3i/^x 
i/2-in.  angles  for  cross-bracing,  and  8-in.  Ili4-lb.  channels 
for  retaining  arcs.  It  was  lowered  tUl  it  rested  on  the 
bed  of  the  channel,  being  kept  supported  while  the  scour- 
ing and  filling  of  the  sand  gave  it  an  even  bearing. 

Then  118  wooden  sheetpiles  60  ft.  long  were  driven 
around  the  guiding  frame  to  form  the  casing  for  the  con- 
crete. These  piles  were  built  up  of  three  pieces  of  lxl"J 
lumber  to  form  a  12x13  tongue-and-grooved  stick;  the 
4-in.  tongue  was  adzed  on  one  side  to  fit  into  the  groove 
properly,  as  the  piles  in  following  the  circumferential  arc 
engage  one  another  at  an  angle  of  about  3°.  The  points 
of  the  piles  were  sloped  in  the  usual  way  to  insure  close 
contact.  To  obtain  proper  staggering  of  the  timber  Joints 
in  each  pile,  the  inside  run  of  4xl2-in.  was  made  up  of 
two  pieces  30  ft.  long  and  each  of  the  outside  runs  of 
one  piece  40  ft.  and  one  piece  20  ft.  long.  Eighteen 
%x]0l4-in.  machine  bolts  (both  ends  sunk  into  the  tim- 
i)er)  and  twelve  i/oxO-in.  boat  spikes  were  used  to  each  pile. 

The  sheetpiling  was  driven  with  a  33(t0-lb.  drop  iuim- 
mer  aided  by  a  214-in.  jet.  The  jetpipe  was  rigged  up 
on  the  driver  and  handled  by  one  of  the  donkey  engijie's 
gypsies.  AVire-wound  hose  (2i/^-in.)  was  used  to  connect 
tlie  jetpipe  with  an  8x5xl0-in.  Dow  pump.  This  pump 
and  the  locomotive  boiler  supplying  it  witli  steam  were 
located  on  a  l)arge  alongside.  This  worked  very  satisfat- 
torily,  there  being  no  limit  to  the  efificiency  of  the  jet 
through  the  iuird-packed  sand.  At  times  during  the  driv- 
ing the  piles  iiad  to  be  snubl)ed  to  keep  them  from  follow- 
ing the  hammer  up  into  the  leads.  To  drive  the  piles  as 
solidly  as  possible,  however,  only  the  minimum  amount 
of  jetting  consistent  with  reasonal)le  progress  was  resorted 
to.  But  it  was  demonstrated  that  it  took  only  a  very 
short  time  for  the  sand  most  thoroughly  to  repack  itself 
around  the  ])ile.  and  probably  giving  the  pile  as  much 
bearing  as  though  directly  driven.  The  casing  held 
perfectly,  tiiere  being  no  movement  during  the  heaviest 
tidal  currents. 

Excavation  was  then  begun,  the  aim  being  to  excavate 
the  casing  to  3  or  4  ft.  below  proposed  bottom  of  con- 
crete, thus  allowing  for  any  uplift  while  driving  the  foun- 
dation piles.  A  l^^-yd.  clamshell  bucket  was  used.  After 
removal  of  the  comparatively  .soft  top  strata,  the  sand  and 
shells  were  found  to  be  packed  so  hard  that  in  order  to 
obtain  any  progress  the  jet  had  to  be  used  to  loo.sen  this 
material;  and  this  had  to  be  continued  until  the  excava- 
tion wa.s  completed.  While  the  dredging  was  progressing, 
soundings  were  regularly  taken  to  a.scertain  whether  any 
of  the  outside  material  was  being  forced  through  the  cas- 
ing.    Xo  leakage  could  be  noted. 

When  the  excavation  reached  El.  — 18  (bottom  of  con- 
crete i)eing  El.  — 15)  there  was  a  .slight  uplift.  This 
presumably  was  cau.sed  by  the  weight  of  the  su|)eriniposed 
material  outside  the  casing,  the  excavation  having  then  a 
depth  of  28  ft.  below  natural  ground  siirfacr.  Excavating 
was  discontinued  and  no  I'urtlier  u|iiirt  took  place.  This 
left  about  8  ft.  of  sheet|iiliiig  below  iiottoin  of  excavation. 

The  Jiext  step  was  the  driving  of  tlie  III  foundation 
yiiles.  Thi.s  was  accomi)lisbed  with  tbe  jet.  l'rop«'r  care 
was  taken  not  to  disturb  the  sheetpiles  during  this  opera- 
tion ;  for  instance,  while  driving  the  outer  rows  nearest 
the  casing,  the  jetpipe  was  kept  on  the  side  of  the  j)ile 
iiwav   from    tlic   cjising.      \o   dilliculty   was  experienced. 

ft  will  be  notiicil  lliiil   these  piles  extend   up  into  the 


concrete  almo-st  to  low-water  line.     This  is  to  provide  a 
reinforcement  against  lateral  pressures. 

As  was  to  be  expected,  the  jetting  of  the  foundation 
piles  caused  a  rise  in  the  bottom  of  the  excavation.  This 
amounted  to  about  a  5-ft.  uplift.  To  excavate  the  3  ft. 
necessary  to  reach  bottom  of  concrete  a  5-in.  Hendy 
"'Water  Lifter"  was  used,  the  makeup  and  shape  of  this 
sandpump  being  such  as  to  allow  of  its  being  dragged 
about  between  the  closely  driven  piles.  The  bottom  of 
concrete  being  at  El.  — 15  and  the  top  of  the  sheetpiling 
at  El.  +33,  the  sand  required  to  be  excavated  had  to  be 
lifted  a  maximum  of  about  50  ft.     To  raise  sand  and 
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Fifi.  2.    Vkrtk-al  Skctiox  of  1'ivot  Pier 

water  that  height  the  lifter  needs  a  head  of  about  325J 
ft.     This  was  supplied  by  a  compound  Fairbanks-Morse' 
pump  8jtl2x7xl2-in.,  which  was  rigged  up  on  the  false- 
work, as  shown  in  accompanying  photograph.     Jetting 
had  again  to  be  resorted  to,  the  suction  at  the  bottom  of. 
the  lifter  not  having  sufficient  effect  on  the  closely  packedjJ 
sand  without  a  previous  stirring  up  of  the  material.    The 
lifter  nio\ed  an  average  of  from  5  to  10  yd.  per  hour. 

Concrete  (1:2:4  sand-and-gravel  mix)  was  deposited! 
through  the  water  by  means  of  a  cylindrical  bottom-dumpt 
bucket,  26  in.  in  diameter  by  64  in.  high,  of  a  capacit}'  of  j 
something  over  half  a  yard,  and  was  handled  with  a  .-^titfleg* 
derrick.  The  foundation  i)iles  act  as  guides  in  the  lower-*! 
ing  of  the  bucket. 

When  the  concrete  reached  El.  +23,  enough  water  was! 
pumped  out  of  the  casing  to  allow  the  foundation  pilesj 
to  be  cut  otf  a  little  below  low-water  elevation.     Xo  par-| 
ticular  pains  are  taken  to  have  the  casing  water-tight,  but 
it  becomes  ,so  sufficiently  for  this  purpose.    Two  6-in.  cen- 
trifugal  pumi)s  and   an   Emerson   pump   kept  the   level 
>f  the  water  about  a  foot  lower  than  the  tide.    The  38-ft. 
lianietcr  shaft  was  then  step|teil  in  and  forms  built  for 
the  .il-ft.  u|)i)er  .shaft.    .V  1  :  2  :  (!  concrete  was  placed  into 
the  latter,  above  water,  in  the  usual  way.     Short  vertical 
pieces  of  old  rail  were  u.sed  to  help  form  a  better  bond 
between  the  upper  and  lower  shafts  of  concrete. 

The  Coos  i?ay  bridge  is  being  constructed  under  the 
direction  of  William  Hood,  Chief  Engineer,  Southern 
Pacific  Co.  The  Held  work  is  in  charge  of  C.  I{.  Hrniigh- 
ton,  .\ssistaiit  iMigiiiecf. 

J' 
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Tlbe  Turbines  of  the  Cedars 

Hydro- Electlric  Plamt 

Till'  tiiiltiiu's  fur  tills  i|('V('lii|iiii('iit  liiiM-  the  larj^t'sl  ili 
ilit'iisioii!^  of  Hiiv  in  tlu'  world  to  diitf  (alllion;;li  not   tin- 
lii);lu'st  ta|incily  out|iuI).     In  the  i|csi;,'n  an-  m-cn  all  tin- 
fontuiH's  of   recent   ailvanies.  sucli  as    (I)    volnte  catin;; 
ptiil  draft  tuhe  molded  ii\  llie  concrete  Kiihstrncture,  {'i) 
efttit-iron  speed  rini;  willi  llic  vanes  serving;  as  columns  to      \vci;rlil  nf  the  revolvin;;  parts  of  the  liirl)iiic  ami  ^'ciicnit< 
supi)ort   the  concrete  floor.  LTcnerator  and   thriist-hearin;:      amounts  to  some  TjriO.OOO  lli.     'I'hc  opciiiii^rs  liclwcfii  tin' 
loads  from  ahove,    (:\)    liLMUim    vita-   irnidc   liearin;;.    (I)       l'rid;.'e  arms  arc  covered   willi   -tid    plate  so  as   to  allow 
Kin<;shiirv  thrust  hearing'  locateil  ahove  llie  ;renerator.  and       forced  Ncntil-ilion  (tf  the  ;.'encralor. 

(ri)    pnc\imatic  hrakes  actiic:  on    the  •.'cncrator   rotor   to  The  speed  rinjr  is  made  in  live  si'.|ioii>  hoitcd  to^rethcr. 

hrinj;  the  revohin-   part,-  (|uickly  to  a  >tands|ill.  Ilic  a>scini.lcd  wci;,dit   hcin;,'   IHC.roO  lb.     'i'hc  >pcci|   rinL' 


load  of  the  ninrii-r  from  ahove.  Vitl.  ^  sliovvs  one  of  th<; 
thrnsl-hcarinK  snpports  assemhied  on  t,he  shof)  floor 
of  the  nnikers.  It  is  seen  to  consist  of  a  twelve-faced 
cast-iron  central  huh  and  \'i  cast-iron  hridj,'e  arms  holte<l 
to  it.  'i'hese  arms  will  he  su|)iMirted  hy  and  holtcd  to  the 
top  (lanjic  of  the  jrcncrator  frame.  The  icntcr  liul)  weij^lis 
h:>.(iOO  Ih.  and  each  <d"  the  I'i  arms  1:5.100  Ih..  inakinf,'  the 
assemhied    wci^rht  (d'    the   hrid;,'e   il^.HOO    Ih.      The   total 
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TuRKTXE  Coxi^TUurriox — The  rated  diameter  of  the 
ranner  is  11  ft.  lOVo  i»-  (»"  ^'i^  center  line  of  ppeed  ring) 
and  the  speed  is  55.(5  r.]).m.  The  speed  rinjr  has  an  out- 
side diameter  of  21  ft.  12  in. ;  the  generator  is  37  ft.  1 
in.  overall.  Other  important  dimensions  may  be  scaled 
from    Fig.    1.     The   nominal    capacity    is    10.000   hp. 

The  low  rotative  speed  necessitates  a  very  large  diameter 
of  generator  rotor  to  sec\'.re  jiroper  peripheral  s])eed  and 
this  somewhat  increased  the  ditTiculty  of  supjiorting  the 


is  25  ft.  overall  diameter  and  12  ft.  2  in.  height.     The 
size  is  ap])reeiated  from  Fig.  1. 

Normally  the  weight  of  the  entire  rotating  parts  of  each 
unit  will  he  carried  hy  the  Kingsbury  hearing.  It  \va 
intended  to  provide  a  small  roller  hearing  within  the 
Kingshury  and  to  come  into  play  if  the  shoes  of  the  lat- 
ter began  to  wipe.  Space  has  been  left  for  the  rollers  but 
they  will  not  be  u.sed  unless  e.xperience  should  show  their 
advisability.  The  roller  bearing  would  not  he  large  enough 
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to  tarry  the  load  indefinitely,  merely  of  sufficient  size 
to  operate  long  enough  for  the  station  operator  to  pre- 
pare for  a  shutdown. 

The  lignum  vita^  guide  Ijearing  used  is  largely  different 
from  the  old-fashioned  bearings  of  that  name,  whicli 
consisted  usually  of  three  large  blocks  evenly  spaced 
around  the  circumference  of  the  shaft,  each  equipped  -with 
adjusting  screws.  With  these  the  load  was  concentrated 
at  the  center  of  the  block  and  gave  rapid  wear.  Here  lig- 
num vitae  strips  are  dovetailed   into  the  bearing  boxes 


ncr  as  oil  is  brought  to  the  older  babbitted  type.  Tlio 
v.-ater  escapes  from  the  bearings  into  the  draft  tube  and 
tliis  eliminates  all  the  difficidtics  which  have  been  met 
with  in  leading  away  the  oil  from  the  babbitted  bearings. 

The  iron  turbine  runner  is  cast  in  four  parts  on  account 
of  the  greater  ease  of  sliipment  and  erection,  and  l)ecaust' 
of  a  greater  assurance  of  sound  castings. 

The  guide  vanes  are  of  cast  steel  with  separate  steel 
stems  jnvssing  through  them  and  keyed.  This  has  been 
done  to  permit  tlie  removal  of  separate  guide  vanes  with- 


l''h;s.  •.'-.").     Siioi-  \'iKWs  OK  Till-:  'I'riiiiiNKs 

(P'Ik.   2— Beurlnt,'   BrUlge;   Fl«.   3— Kuiinci-;    Klfc'.    I 

parallel  to  tlic  a.xis  of  the  shaft  and  with  the  end  grain 
normal  to  the  shaft  surface.  The  bearing  areas  are  made 
large  enough  so  that  the  jjressure  j)er  square  inch  on  the 
strips  is  light  and  provision  for  adjustment  is  not  neces- 
sary. Spaces  are  provided  lii'tween  strips  for  the  eircii- 
liitioii  of  cooling  water.  I'.en rings  of  this  type  have  been 
succpsHfuI  in  supporting  propeller  shafts  of  ships  and  have 
been  also  used  in  suittiK-iged  turbine  work.  Tiieir  appli 
cation,  however,  to  unsubnierged  bearings  is  of  recent  date. 
Clear  water  will  i)e  pi|ied  lo  the  bearings  in  the  same  man- 


loit    riiE   Ckdaus   lIvnitO-ELKCTKU"    Pl,.\NT 
Spteil   Uiim;    KiK.    5 — Opt'rutliiK-King:   Chamber) 

out  recpiiring  the  dismantling  of  the  remainder  of  the 
unit.  Wy  coring  out  the  interior  of  the  vane  a  consider- 
able reduction  in  weight  has  been  possible  without  sacri- 
lieing  strength.  The  operating  levers  at  the  upper  ends 
of  the  guide-vane  stems  are  connected  to  the  operating 
ring  tliningb  links,  and  the  operating  ring  in  turn  is  actu- 
ated by  reach  rods  which  are  connected  directly  to  the 
trunk  pistons  of  the  operating  lylindei-s,  there  being  two 
of  the  latter  for  each  unit.  The  ])ressure  on  the  pistons 
(d'  these  operating  lylinders  is  I'OutroUeil  by  the  governors 
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locatfil  oil  iIh"  ^'ciicnildr  lloor.  (Tlic  ;,'<»\('riii>r  is  a  iliri'ct- 
nctin^j  llyltnll  (l(>si;jii  with  sulluifiit  incrliii  (»f  llylmllM  (o 
opcrtito  loiitrol  valves,  vvitliout  iiit<Titi»'iliat('  mcchaiiisin. 
It  is  fioarcd  to  tlio  niaiti  shaft  ;  tlu'  workiiii;  lluiil  is  water.) 
;  The  siHtioiis  of  tlic  runner  me  lieM  to;;ellier  liy  a  east- 
'steel  erovvn  at  the  tt)]*,  vvhii  h  ineloses  the  four  seetitms. 
A  one-piece  rin;j  of  cast  steel  siirroiinds  the  hand  rim- 
ner  at  the  lower  eml  ami  is  fixed  to  this  Imiul  hy  holts. 

The  velocity  in  the  head  rart>  at  low-water  stnpo  varioH 
from  4  ft.  per  see.  ahove  t<i  "2\U  ft.  per  see.  close  tn  the 
power  house.  Velocity  in  the  ilraft  tuhe  at  the  wheel 
rli.sehargo  i.s  some  IT)  ft.  per  sec.,  hut  this  is  reduced  hy  the 
cularjiiiiL!:  cro.s,s-,seetion  to  ahout   I  ft.  at  the  outlet. 

The  elVuieiicy  fjuaranteos  for  the  turhine  were  made 
under  severe  hoiius  and  |»enalty  clauses.  Kach  main  tur- 
bine is  jiuanuiteed  to  have  n  maximuin  elliciency  of  at 
least  ST*^*'  when  "uperatin;,'  iiinler  an  elTectivc  head  of  .'iO 
ft,  runiiiiiu'  at  a  s|)eed  of  .^.").(i  and  dcv(>lopiiii;  hctween 
10,000  and  the  maximum  fii,Mire  corropondinj,'  to  wide- 
ofKMi  gate,  provided,  however,  that  the  niaximum  power 
does  not  exceed  lO.SOO  hy  move  than  r>'^',  ."  The  results 
secured  in  tlu>  llolyoke  testiiij:  lliime  with  a  miniature 
runner  showed  ;in  ciTicieney  slijxhtly   in  excess  of  90%. 

AUXILI.VRY  AN'I)  CONTKOI,  KlJUII'MKN  T — To  each  of  tllO 
main  turhines  is  connected  a  10.000-kv.-a.  three-phase 
()600-volt  fiO-cvcle  jrenerator  ul'  revolviiif,'  field  type. 
This  is  holieved  to  he  the  lowest-speed  larjre  generator  yet 
built  and  one  of  the  largest  in  diameter.  The  rotating 
field  spider  consists  of  a  cast-iron  center,  in  two  parts, 
and  a  steel  rim,  in  four  sections,  with  180  holted  ]ioles. 
The  generator  rotor  weighs  2i:>.000  11).  without  shaft ;  the 
entire  revolving  element,  including  turliine  runner,  weighs 
470,000  11). 

Each  generator  will  receive  :5."').000  cu.ft.  of  air  delivered 
to  the  wheel  pit,  which  is  closed  in  as  already  men- 
tioned, so  that  a  few  ounces  pressure  can  he  maintained. 
To  furnish  this  air,  there  are  five  sets  of  fans  taking 
air  through  the  tailraee  wall  and  discharging  into  an  air 
chamber  in  the  substructure,  from  which  ducts  lead  to  the 
wheel  pit  of  each  unit. 

To  each  of  the  three  smaller  turl)ines  is  connected  a 
1250-kv.-a.  thrce-pha.se  2."500-v()lt  (iO-cycle  generator  of  the 
same  tyjie  (e.xcept  for  higher  speed — 1500  r.p.m.).  Each 
of  the  large  generating  units  has  its  own  motor-driven 
e.\citer  set,  comprising  a  l.")0-kw.  2.50-volt  machine  con- 
nected to  a  22.5-hp.  motor.  The  exciter  voltage  of  each  set 
is  controlled  automatically  to  maintain  the  voltage  of 
the  main  unit.  The  12.jO-kv.-a.  units  serving  the  exciters 
and  auxiliaries  in  turn  are  excited  from  direct-current 
generators  direct-connected  and  su])ported  ahove  the  al- 
ternator. For  the  governor  pumjjs  tliere  are  four  centrifu- 
gals, each  driven  by  a  2."'>0-hp.  motor. 

.Vs  already  noted,*  the  main  station  will  be  entirely  a 
generating  plant,  no  attempt  being  made  to  locate  here 
tlic  high-tension  ap])aratus  or  control  of  the  connections 
to  transmission  lines.  In  the  main  station  there  are  two 
switchboards,  (1)  the  main  control  desk  for  the  operation 
of  the  large  units  and  (2)  a  board  for  the  control  of  the 
2300-volt  auxiliarv  generators  and  the  motor-driven  ac- 
cessories. From  tlie  first  of  these  boards  will  be  operated 
all  the  oil  switches  in  the  main  generator  circuits  and  also 
the  rheostats  and  field  switches  for  the  main  machine. 
This  board  will  be  a  desk  type,  at  the  back  of  and  above 
which  will  be  panels  with  the  usual   indicating  instni- 

•"Englneering  News,"  Mar.   25,  1915. 


meni-  and  one  integrating  watt  meter  for  each  main 
circuit. 

.Mthough  the  nonniil  operating  voltage  in  the  power 
house  for  ll lain  nnit.s  will  be  (KlOO  volts,  tlu!  generator- 
switch  installation  has  been  designeil  for  i;{,200  volts  ami 
M)  have  all  of  llu'  (KJOO-volt  condinlors.  The  2.'i00-volt 
circuit  switches  are  designed  to  operate  on  up  to  7500 
volts  and  the  2.!()0-v()lt  conductors  are  insulated  for  4  100 
v<dl>. 

In  the  gcnciiitiiig  station  there  i-  n  luiiik  of  aiixil- 
iiiry  transformers  of  :{000-kw.  capacity  mndc  up  of  three 
IO()0-kw.  (i(;0()/2.'{00-volt  units.  This  bank  is  connect- 
ed to  one  of  the  main  generating  circuits  ami  may  be 
u.sed  to  feed  on  to  the  2."}00-volt  auxiliary  busbars  to  act 
as  a  spare  capacity  in  ca^ie  of  shutdown  of  one  or  more 
of    tlic    l".'r)()-kw.    auxiliarv    gcnerntors.      Other    smaller 


Fig.  6.    Kingsbury  Thrust  Bearing  for  Cedars 
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auxiliary  transformers  will  riiiiii.-li  the  low-voltage  lines 
with   current    for  misceilaneoiis   light,   heat   and   power. 

The  feeder  cables  between  the  generator  switches  and 
the  low-tonsion  busbars  in  the  transformer  house  com- 
prise four  3no.000-circ.mils  three-conductor  pai)er-insn- 
lated  lead-covered  cables  for  each  machine  with  provision 
for  a  fifth  cable  if  found  necessary.  Special  care  was 
used  for  complete  separation  of  the  individual  cables  in 
individual  ducts.  Between  the  generating  station  and 
transformer  house  these  are  carried  on  a  trestle,  which  will 
come  out  when  the  enlarged  station  is  built. 

In  the  transformer  hou,se  on  shore  are  the  high- 
tension  switches  and  feeders  between  tran.sformers  and 
transmission  lines.  Provision  has  been  made  for  four 
transformer  banks,  two  to  be  of  24,000-kv.-a.  capacity  and 
made  up  of  8000-kv.-a.  single-phase  f;600/110,000-volt 
units;  the  other  two  banks  will  be  of  1.5,000-kY.-a.  ca- 
pacity, ea(4)  bank  having  three  r)000-kv.-a.  single-phase 
Ci()00/(U),000-v<)lt  units.  '  The  110,000-volt  banks  feed 
transmission  lines  running  to  .Messina,  N.  Y.,  where  60,- 
000  hp.  will  be  taken  by  the  Aluminum  Co.  of  America. 
The  remainder  of  the  power  transmitted  at  66,000 
to  Montreal,  from  the  15,000-kv.-a.  bank.  In  the  trans- 
former house  there  wmII  be  a  small  bank  of  transformers 
for  light,  heat  and  power  service  about  the  premises  gen- 
erally. 
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SYSOPSIS — Sajegunrding  navigation  hij  lights 
and  other  signals  on  the  coasts  of  the  United  States 
is  a  branch  of  engineering  work  of  which  most  en- 
gineers know  little;  but  it  employs  a  staff  of  nearly 
a  hundred  technical  men  directing  the  work  of 
5600  employees  and  expending  nearly  two  million 
dollars  per  annum.  Recent  notable  engineeriii'i 
work  performed  by  this  service  is  described  by  il>! 
official  head. 

The  work  of  l)uil(liii;i  ami  inaintaiiiing  beacons  and 
warnings  for  the  gnidanto  of  mariners  on  the  coasts 
of  the  United  States  and  its  possessions  is  done  by  the 
U.  S.  Lighthonse  Service. 

The  variety  and  wide  geographic  distribution  of  these 
operations  are  indicated  I)y  a  few  of  the  works  now  in 
progress — a  light  and  fog  signal  at  Cape  St.  Elias,  Alaska. 
a  lighthouse  on  Xavassa  Island.  West  Indies,  a  lighthouse 
on  Kauai  Island,  Hawaii,  light  and  fog  signal  stations  on 
submarine  foundations  in  Delaware  Bay  and  in  Chesa- 
peake Bav,  and  a  system  of  lights  and  buoys  for  Living- 
stone Channel,  Detroit  Eiver. 

The  chief  officers  of  the  Service  are  engineers,  several 
of  them  being  members  of  the  American  Society  of  Civil 
Engineers.  At  the  headquarters  of  the  Service  in  Wash- 
ington are  two  engineering  divisions,  one  under  the  Chief 
Constructing  Engineer  charged  with  the  construction  and 
upkeep  of  all  fixed  structures  and  the  other  imdcr  the 
Superintendent  of  Xaval  Construction  charged  with  the 
construction  and  repair  of  all  vessels  and  floating  equip- 
ment. 

The  field  service  is  divided  into  19  districts,  and  the 
Inspectors  in  charge  are  technical  men  experienced  in 
lighthouse  or  closely  related  work,  and  most  of  them  are 
engineers  by  profession.  Under  these  Inspectors  is  a 
con.'^truction  force  consisting  in  each  district  of  one  or 
more  Superintendents,  Assistant  Superintendents  and 
Aids.  Tliose  arc  men  educated  and  trained  in  civil,  me- 
chanical or  marine  engineering.  The  Anls  enter  the  Serv- 
ice by  passing  an  engineering  examination,  and  are  for 
the  first  years  given  varicms  duties  which  will  equip  them 
for  the  technical  work  of  the  Lighthouse  Service.  The 
technical  force  al)ove  descril)ed  and  inchiiling  draftsmen 
comprises  aliout  !)3  persons,  wliile  the  whole  force  of  tlie 
Lighthouse  Service  is  aliout  ofJOO. 

Last  year  the  total  expenditure  of  tiic;  Serviie  for  re- 
pairs and  im|)rovements  was  $1,337,007,  and  for  new 
works  $(J  12,575,  or  a  total  of  .$1.!)49,(;  |->  for  betterment 
expen.fes,  this  being  one-third  of  flie  total  ("xpenditurc'; 
for  the  Service. 

The  desirable  distribution  of  ligiits  and  other  aids 
along  a  coast  depends  on  its  maritime  development  and  its 
|)hv8ieal  characteristics,  and  is  inlluenced  by  the  l)re- 
\ailing  meteorological  conditions.  Thus  the  north  Atlan- 
tic Coast  has  a  large  foreign  and  coasting  trade,  and  the 
shores  are  intricate  and  in  ])art  rugged,  and  along  this 
coast  the  main  lights  are,  with  few  exceptions,  [laced  at 
«uch   ititervals  that   their  arcs  of  visibility  overlap.     Ou 
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portions  of  the  coast  of  simple  contour,  and  with  smaller 
traffic,  there  are  unlighted  stretches  between  the  lights 
which  stand  ou  the  projecting  capes. 

1\ECEXT  N"eW  LlGHTllOUSES 

The  most  powerful  light  recently  established  is  that 
at  Kilanea  Point,  on  the  north  coast  of  Kauai  Island, 
Hawaii.     This  was  built  to  provide  a  landfall  light  for 


Fi(i.  1.     Kii.AiKA  LKiiiriioisK,  Hawaii 

shipping  bound  to  Honolulu  from  the  Orient.  The  light- 
house is  of  reinforced  concrete  on  rock  foundation.  The 
light  is  furnished  by  a  5.")-mm.  oil-vapor  lamp  with  focal 
plane  217  ft.  above  the  water,  and  37  ft.  above  the  ground. 
The  lens  is  composed  of  two  groups  of  two  panels  each, 
and  gives  a  double  Hash  of  250,000  cp.  every  ten  sei'onds. 
The  keepers'  quarters  are  in  three  separate  stone  dwell- 
ings. Tliere  is  no  fog  signal,  this  coast  being  free  from 
fog.  The  final  cost  of  tlie  station  will  be  about  $78,000, 
The  construction  of  the  breakwater  for  lios  .\ngele8 
Harbor,  Calif.,  necessitated  building  n  light  and  fog  sig- 
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iiiil  III  its  outer  fiid.    'I'liu  htatinii  is  localcd  ii|>iiii  a  inoiio- 
i   lithic  l)lnck  of  coiuivic  10  fl,  sijiian',  v'O  f|.  in  li(>i;;lit,  willi 
top  II   ft.  al>i)Vi<  bi;;li  water;  this  Mock  waM  er)nHlnie(»!il 
!  as  a  part  of  tliu  eml  of  llie  lireakwater,  wliicli  in  of  riprap, 
and  the  end  is  in  r>l  ft.  of  water.     Tlio  lifjlilliouse  lian  a 
struetural-sleel    framework   tliroii;,'Iioiit.     The   lirst   tdory 
it)  oi'lajional  and  covered  witl>  .xti'el   plaloK.     Tlie  upper 
stories  are  ivlindrical,  and  their  exterior  walls  are  eov- 
ered  with  ceineMt  plaster  on   reinforein;;  metal,  ami   tlie 
ir.terior  partitions  are  similarly  const rii<ted.     Snrnioimt- 
inp  the  t«iwer  is  a  helical  har  hintern.  in  which  is  n  hivalvo 
flashing;  Ions  and  oil-vapor  lamp  with  focal  piano  T.'5  ft. 
alM>vo   the  water.     The   fop  signal,   housed   in   the  same 
■stniclure.  consists  of  two  fi-in.  sirens,  with  compressed  air 
pplicd    hy    duplicate    direct-connected    pas(dine-onpinc- 
von  air  compresisors.    The  total  cost  was  $.ir>.i)71. 
Tho  improvement  of  harluirs  on   the  (!reat    Lakes  lias 
r('ssit;iteil  tho  roiilaciiij;  of  a  numher  of  liphthousos  and 
fop  sipnals  hy  now  structures.  A  recent  instance  is  Super- 
ior Kntry,  Wis.,  where  the  main  liplit  and  the  fop  sipnal 
.    on  ihe  outer  end  of  the  new  suntli  luciikwiitcr.     The 


(hiplicale,  and  lonsists  of  a  diaplioiii'.  Iilowii  hy  coiii- 
prc.HMod  air  supplied  hy  direct-connected  oil-(!npine  driven 
air  com|»rossors.  Thore  is  a  stored-air  re  erve  for  iiiinic- 
dialo  startinp  of  Ihe  fog  Hignal  in  caso  of  iicceKsity.  'J'lic 
total  cost  was  $r>.'J,;)57. 

LldUTIKirsKH    ON     SmiM  AKI.MC     l''oiNnATIO.S'K 

I'^lcvcn  liphthoiises  in  the  United  Stat(!s  have  hccjii  hiiili 
on  siilimarino  foundations,  sunk  into  the  sand  hy  IIm' 
pneiiinatic  process.  Ihe  first  heinp  that  at  Koiirteen-F'oot 
Hank,  Delaware  Hay,  in  "iO  ft.  of  water.  Another  is  II 
miles  oil  the  coast  on  Sahine  l?ank  in  iIk'  (iulf  of  Mexico, 
in  IS  ft.  of  water.  Another  is  now  under  construction  at 
'!"hinilp|e  Shoal  in  Chesapeake  Ray,  to  replace  the  screw- 
pile  liphtlioiise  on  this  shoal,  which  was  wrecked  hy  col- 
lision in   HMI!). 

The  foundation  of  this  structure  consists  of  a  pier 
hiiilt  up  of  cast-iron  plates  holtcd  topethcr.  Tlie  hody 
of  this  pier  is  30  ft.  in  diameter,  spreading  to  43  ft.  at 
the  hase  and  .'^sl/^  ft.  at  the  deck.  It  was  assenihled  on 
shore  iicnr  Xorfulk.  I;iiiiichcd  on  ii  niMrine  riiilway,  towed 


Fig.  2.    Caisson  foh  Thimhi.i:  Shoal  Light,  Chksapkake  Bay,  Afloat  Xear  Old  Structur 


structure  is  carried  on  a  reotanpiilar  concrete  base  11^/j 
ft.  high,  rising  from  tlie  level  of  the  breakwater.  Eein- 
forced  concrete  is  used  tliroughout  in  the  construction, 
with  strnctural-steel  framing  to  carrv*  the  floor  and  roof 
slabs  of  reinforced  concrete.  The  tower  is  surmounted  by 
a  cast-iron  deck  and  helical  lantern,  with  the  focal  plane 
of  the  incandescent  oil-vapor  lamp  70  ft.  above  the  water. 
The  gasoline-engine-driven  air  compressors  for  .sounding 
the  fog  signal  arc  on  the  first  floor,  and  living  quarters  on 
the  second.  The  lights  at  the  ends  of  the  north  break- 
water and  the  two  pierheads  are  automatic  acetylene-gas 
lights  on  skeleton  steel  towers.  The  total  cost  of  all  these 
aids  to  navigation  was  $3-1,443. 

It  has  recently  been  necessary  to  rebuild  the  Buffalo, 
X.  Y.,  Breakwater  light  because  of  the  decayed  condition 
of  the  old  structure.  The  old  crib  foundation  was  re- 
moved to  a  point  4  ft.  below  lake  level.  The  base  of  the 
new  building  is  of  reinforced  concrete,  built  on  concrete 
blocks  resting  on  the  underwater  crib  foundation.  The 
building  is  rectangular  and  is  constructed  of  vitrified 
brick,  with  trim  of  granite.  The  oil-vapor  lamp  in  a  four- 
panel  revolving  lens  is  65  ft.  above  lake  level,  and  gives  a 
flash  of  ISO, 000  cj).  every  o  seconds.    The  fog  signal  is  in 


lo  the  site,  ami  sunk  by  the  ]iiicinnnlic  process  12  ft.  0  in. 
into  the  .sand  bottom  and  filled  with  concrete.  The  deck 
supports  a  three-story  conical  cast-iron  dwelling,  upon  the 
roof  of  which  is  the  helical  bar  lantern  whose  focal  plane 
is  53  ft.  above  high  water.  The  fog  signal  consists  of  a 
trumpet,  furnished  with  air  by  kerosene  engines  and  com- 
pressors, wliich  are  placed  in  tlie  bascniciit  within  the 
pier.  The  ajipropriation  for  this  structure  was  $107,000, 
most  of  which  will  be  required. 

An  important  bay  lighthouse  on  Brandywine  Shoal,  in 
Delaware  Bay,  is  now  being  reconstructed.  The  former 
lighthouse  was  supjiorted  by  a  screw-pile  structure.  The 
new  lightbou.se  is  wholly  of  reinforced  concrete  and  con- 
sists of  an  nnprotected  cylindrical  pier  35  ft.  in  diameter 
resting  in  8  ft.  of  water  n])on  the  heads  of  wooden  piles, 
which  were  jetted  into  the  slfoal  so  that  their  heads  were 
1  ft.  above  it.  The  reinforced-concrete  pier  was  built  on 
shore,  launched,  floated  out  to  the  site,  sunk  in  position 
and  secured  upon  the  wooden  jiiles  by  13  reinforced-con- 
crete piles  passing  through  pockets  in  the  outer  annular 
.shell  of  Ihe  ]iier.  The  concrete  ]iiles  were  secured  within 
the  pier  Ity  filling  these  pockets  with  concrete.  Concrete 
was  placed  over  the  bottom  of  the  shell  and  the  cylinder 
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was  then  filled  with  sand  and  gravel.     The  deck  and 
tower  up  to  the  lantern  are  of  reinforced  concrete. 

Sm.vll  Beacons 

The  new  Livingstone  Channel  in  the  Detroit  Eiver  fia^ 
been  marked  with  gas  beacons  and  buoys  throughout  its 
length  of  61/2  miles,  the  lights  being  placed  opposite  each 
other  and  at  intervals  of  about  1/2  mile,  and  with  spar 
buoys  intermediate  between  the  gas  buoys.  The  beacons 
consist  of  concrete  piers  22x35  ft.  in  plan,  with  their  ice 
lireakers  protected  by  steel  plating,  pointed  upstream. 
In  the  construction  of  the  beacons  advantage  was  taken 
of  the  coffer-dam  a  mile  in  length  which  was  built  for 
the  purpose  of  taking  out  the  principal  rock  cut.  The 
solid  concrete  foundations  of  six  of  the  beacons  were  built 
in  place  in  the  dry  before  the  coffer-dam  was  removed. 
Four  other  piers  are  reinforced-concrete  caissons,  built 
within  the  coffer-dam  when  it  was  dry,  floated  out  after 
the  water  was  admitted,  and  sunk  in  12  to  14  ft.  of  water 
on  their  sites,  which  had  previously  been  dredged  clean  to 
rock  and  covered  with  small  stone  to  give  an  even  and 
level  bearing;  the  interior  of  the  cribs  was  then  filled  with 
concrete.  Two  additional  beacons  in  deeper  water  will 
rest  on  timber  cribs  cai)ped  with  concrete  blocks. 

Reinforced  concrete  has  also  recently  been  used. to  some 
extent  for  foundations  for  small  beacon  lights  in  the 
water,  using  three,  four  or  more  reinforced-concrete  piles 
and  reinforced-concrete  decks. 

A  new  type  of  cast-iron  mast  for  unattended  automatic 
gas  lights  has  been  developed  and  installed  on  the  Point 
Judith  breakwaters,  which  in  times  of  storm  are  some- 
times swept  by  the  sea  to  a  depth  of  10  ft.  Each  light 
structure  is  made  up  of  a  hollow  cast-iron  column  33  ft. 
long  and  10  in.  outside  diameter,  made  in  three  sections. 
The  columns  are  set  9  ft.  into  the  breakwater  and  em- 
bedded in  concrete.  Around  the  top  section,  20  ft.  above 
high  water,  is  a  steel  tank  house  4  ft.  in  diameter  for  hold- 
ing gas  tanks.  The  acetylene  lantern  is  mounted  above 
this  tank  house.  The  columns  are  filled  with  concrete 
with  reinforcing  rods.  The  columns  offer  but  a  small 
surface  to  resist  the  waves  and  the  tank  house  is  above 
their  reach ;  the  structures  have  withstood  severe  storms 
and  given  satisfaction.  The  average  cost  of  a  beacon  of 
this  character  with  equipment  was  $2.')0(). 

Beacons  with  unattended  automatically  flashing  gas 
lights  have  been  established  in  inaccessible  localities  wiicrc 
the  expense  of  complete  lighthouses  was  not  warranted 
at  present.  There  are  now  62  such  beacons  in  Alaska;  1.") 
of  these  during  the  year  1!M2  were  installed  at  an  average 
cost  of  $1387  each.  Each  beacon  is  provided  with  tanks 
storing  sufficient  acetylene  gas  to  operate  the  light  lor 
about  five  months. 

An  interesting  installation  of  tins  character  is  tbc 
acetylene-gas  beacon  placed  in  l!M2  on  Hicbardsons  Uock, 
a  storm-swept  reef  difficult  of  access,  lying  in  200  ft.  of 
water  and  21  miles  off  I'oint  Conception  on  the  California 
coast.  This  light  is  mounted  on  a  steel  skeleton  tower 
50  ft.  in  height.    The  ((wt  was  $3771. 

A  similar  beacon  has  recently  been  placed  on  h'rdding 
Rock,  lying  about  IVi:  "dies  olT  the  northern  coast  of  Cali- 
fornia; this  was  even  more  dinicult  than  at  ificliardsons 
Kock  owing  to  the  smaller  size  of  the  rock  and  the  greater 
hazard  of  landing.  This  light  is  of  3!)0  cj).,  anil  is  car- 
ried on  a  3()-ff.  steel  skeleton  tower,  with  focal  plane  IKi 
ft.  about  high  water.    The  cost  was  $3202. 


Unattended  lights,  using  various  types  of  gas  apparatus 
or  electricity,  have  been  installed  in  recent  years  at  a 
number  of  stations  where  there  were  previously  resident 
keepers,  but  this  has  been  done  only  at  stations  of  subor- 
linate  importance  and  where  there  are  no  fog  signals. 

In  the  last  four  years  161  lights  have  been  changed 
from  oil  to  automatic  gas  or  electric.  Although  some  of 
these  are  in  charge  of  keepers  of  other  lights,  yet  by  these 
changes  there  has  been  a  saving  in  number  of  keepers  of 
-14  and  a  saving  in  compensation  of  keepers  of  about  $27,- 
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Fic.  3.    Thimulk  Shoal  Lkjiithouse,  Half  Ykuticai 
Slit  Ti().\   AND  Half  ViiUTiCAL  Elkvatio.v 

000  a  year,  besides  lessened  exi)ense  in  other  ways,  svich 
as  upkeep  of  dwellings. 

ALTKIiATtONS  AND  KkPAIIIS 

\u  instance  of  changes  sometimes  required  in  light 
towers  is  the  lighthouse  at  North  I'oint,  Milwaukee,  Wis., 
where  on  account  of  the  growth  of  i>ark  trees  the  light 
became  obscured  from  some  bearings  on  the  lake,  and  it 
was  necessary  to  raise  the  focal  plane  32  ft.  This  was  ac- 
complished recently  by  taking  down  the  original  tower, 
which  was  of  cast  iron  lined  with  brick,  and  erecting  on 
a  new  foundation  a  steel-frame  subtower,  inca.^ed  in  steel 
plates,  and  the  cast-iron  shell  of  the  old  tower  and  the  old 
lantern  were  rei-rected  on  top  of  the  new  struifural-steel 
subtower.     The  cost  of  the  work  was  $!V|.'),"). 

The  outer  brickwork  of  some  of  the  earlier  lighthouse 
lowers  erected  on  the  Great   Lakes  has  disintegrated  to 
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mil  Jin  (>\I(Mil  as  to  i(>(|iiir.'  ii|iair.     In  .scvcnil  iiiffn  lliiw 
I  Ilk  towt'i-s  have  lu-cn  iiiiilcrh-il  liy  iiira(*iiij,'  ihcm  willi 

led  plates  riveted  lo;,'etlier  I  tilled  in  xvitli  edlicrete. 

Ueicntl.v   the   brick   li^'litlioiise   at    KvniiHtnn.    Ill,,   has 

liceii   repaired   hy  covering;  the  tiiwer  with  eonerete  and 

lenu'til   mortar  over  steel   reinfdrcenient.     Tlii«  tower  is 

lOv'  ft.  from  the  fironnd  to  the  foial  plan*-;  the  main  por- 

lion  is  conical,  'i'i  ft.  diameter  at  the  liottom,  i.'»Vi;  fl-  "I 

the  top  and  77V-.'  ^^-  hi^di.  aiiove  which  are  the  evliiulricnl 

l-ortions  of  the  tower,  watchrnom.  etc.    .\||  paint  and  di«- 

nte^'iated  hriek  and  mortar  were  first   removed  front  the 

\lerior,   and    if    was   tlioron;,ddy   wet    with    water.     The 

Miical  portion  was  providcil  with  reinforcement  eonsisl- 

Mi:  of   \U   in.   diameter   mild-steel    vertical    rods  spmed 

I   in.  !■.  to  c.    and  liorizontal  circular  hkIh  of  the  same 

e  spaii'd    11   in.  i'.  to  e.  outside  the  vertical  rods,  ihc 

rmer  iiein^j:  hlocked  out  from  the  hrickwork  l'''|  in.,  mid 

M  wired  to<:ether  and  lap|)ed  at  the  ends.     The  conitnl 

irtion  of  the  tower  was  then  surrounded  hy  forms.  Icnv- 

iiijj  a  space  of  .'U/_,  in.  hetween  them  and  the  tower,  and 

*  The  concrete  was  dcjiositod  within  this  space.     After  the 

forms  were  removed   the   fresh  surfaces  of  the  concrete 

ucre  rnhhed  down.    The  cylindrical  jiortions  of  tlie  tower 

wore  covered  with  o.\i)andcd  metal  hlocked  out  from  the 

brickwork  and  .secured  in  |ilac(>  hy  wiriiijj  to  expansion 

bolts  set  into  the  brickwork,  and  this  entire  surface  was 

then  )>l>istered  with  cement  mortar.    The  v'ost  of  the  work 

^'  MS   ,$•.'().■)(). 

Improvemext.«!  in  LiGiiTixf;  Apr.Mi.vTUS 

There  ha.s  been  steady  ])ro<jress  in  the  United  States 
in  improvinji  the  lijihts,  particularly  in  the  matter  of 
givinsi  a  distinjjuishiiiir  characteristic  to  lights  that  were 
originally  fixed,  or  improving  the  characteristic  and  in- 
creasing the  caiidlepower  of  existing  lights.  Thus  in  liie 
past  four  years  110  lights  have  been  changed  from  fixed 
to   flashing   or   occulting,   and   the   number   of   stations 

iui]iped  with  oil-vapor  lamps  has  been  increased  from  80 
;u  268.  or  235  per  cent.  Practically  all  the  principal 
coast  lights  are  now  equipped  with  oil-vapor  lamps. 

An  improved  type  of  incandescent  oil-vapor  lamp  has 
been  designed  and  put  into  service.  Two  sizes  are  in  gen- 
eral use,  one  with  mantles  35  mm.  and  the  other  55  mm. 
in  diameter.  There  has  also  been  in.stalled  a  lamp  with 
a  cluster  of  three  55  mm.  lamps.  The  intensities  of  these 
bare  lamps  are  600.  1500  and  2500  can-lies,  and  the  oil 
i-onsumption  150,  900  and  2200  gal.  per  annum,  respect- 
ively. Thus  the  annual  consumption  of  oil  is  from  0.6 
to  0.8S  gal.  for  1  cp..  whereas  with  the  oil-wick  lamps 
4.8  to  7.6  gal.  per  annum  were  required  for  1  cp. ;  tiie 
increa.se  in  illuminaiit  efliciency  is,  therefore,  about  eight 
times. 

The  'amps  arc  made  up  in  units  known  as  the  single- 
tank  ancl  double-tank  systems.  In  the  former,  which  is 
now  coming  into  general  u.sc,  the  kerosene  and  com- 
pressed air  are  in  one  tank;  in  the  latter  separate  tanks 
are  employed.  The  kerosene  is  forced  to  the  lamp  by  the 
pressure  of  the  compressed  air.  The  lamp  consists  simply 
of  an  outer  casing  and  base  containing  an  annular  vapor- 
iser, the  various  parts  of  a  bunsen  burner  and  a  mantle. 
The  oil  ujwn  entering  the  vaporizer  is  at  first  vaporized 
by  an  alcohol  flame  in  the  base  of  the  case.  After  the 
vapor  is  ignited  the  heat  from  both  burners  within  the 
lamp  is  sufficient  to  keep  it  going  without  the  alcohol 
flame.    The  oil  vapor  upon  leaving  the  vaporizer  pas.-!es 


liirough  a  siniiiier  and  n  vc-ry  small  nozzle,  and  in  then 
mixed  with  the  proper  amount  of  air  in  the  heating  tube 
Mipportitig  the  bunsen  burner,  and  burns  with  an  intense 
blue  flame,  bringing  the  mantle  to  a  brilliant  while  heat. 
.Mthoiigh  only  lUic  shore  station.  Navesink,  N.  .1.,  is 
iMpiippcil  with  electric  light  for  wlii<li  current  is  generated 
at  the  station,  at  30  minor  stations  electric  lights  are  used, 
c;lher  incandescent  or  arc,  obtaining  current  from  an 
outside  .source,  usually  a  city  electric  service.  Where  kucIi 
lights  have  a  characteristic  other  than  fixed,  it  is  obtained 
either  hy  a  rcv<dving  lens,  by  some  iiiake-and-break  elec- 
tric device  colli  rolled  by  clockwork  or  by  some  occulting 
device  drivi'ii  by  a  motor. 

I'lIorK   rin\    ||!OM    SlIOIMO   Kliosiov 

Shorc-liiic  erosion  iiiiisl  be  coiitcndcMl  with  in  IIk;  maiii- 
liiiancc  of  lighthouses  on  certain  portions  of  the  coast, 
and  presents  .serious  problems,  often  iccpiiring  prompt 
iiiid  vigorous  aclKni  In  prc\ciil  I  hi'  i|i'.-l  niclion  of  valuable 
property.  In  some  iiislanccs  llic  oiiginai  lighthouse  has 
been  undermined  and  destroyed  or  endangered,  rendering 

necessary  the 
construction  of  a 
new  tower.  Thus, 
three  successive 
towers  have  been 
built  at  Cape 
Charles  at  the 
entrance  to  Ches- 
apeake Bay.  The 
liglithouse  a  t 
Hunting  Island, 
South  Carolina, 
was  built  of  iron 
plate  so  that  it 
could  be  taken 
down.  Although 
originally  placed 
a  quarter  of  a 
mile  from  the 
■shore,  tlie  .sea  en- 
croached so  that 
after  thirty  years 
tlie  tower  was 
taken  down  and 
r  e  (■  o  n  s  tructcd 
over  a  mile  hack 
from  the  sliorc. 
During  recent 
years  more  syste- 
niatic  effort  has 
been  made  for 
shore  ])rotection  in  cases  of  erosion  near  liglithouses. 

At  Cedar  Point,  Md.,  in  the  latter  part  of  1012,  about 
210  ft.  of  concrete  wall  and  four  riprap  jetties  in  timber 
cribs,  averaging  30  ft.  in  length,  were  constructed  on  the 
east  and  south  sides,  at  a  cost  of  $3338.  Since  then  the 
breach  has  been  making  up.  Additional  reinforced-con- 
crete  groins  on  the  north  side  are  under  construction. 
At  North  Manitou,  ]Mich.,  in  October,  1912,  the  fog- 
signal  i)lant  was  in  imminent  danger  of  being  destroyed. 
The  combined  force  of  two  tenders  was  required  to  save 
the  building  from  being  undermined.  Five  stone-filled 
cribs  were  hastily  constructed,  most  of  the  timber  being 
obtained  at  the  site.    These  cribs  varied  from  8  to  13  ft. 


Fig.  4. 
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in  width,  and  the  longest  extended  about  60  ft.  from  the 
shore.  At  the  end  of  a  month  the  beach  had  filled  in  be- 
tween the  cribs  and  extended  60  ft.  beyond  at  some  points. 
The  cost  was  $139.5. 

At  Cove  Point,  .Md.,  shore  protection  consisting  of  340 
ft.  of  concrete  wall  and  four  riprap  jetties  in  timber 
cribs,  averaging  30  ft.  in  length,  was  completed  in  1912 
at  a  cost  of  $3897. 

The  results  of  these  works  in  most  instances  indicate 
that  the  shore  erosion  is  either  overcome  or  greatly  re- 
tarded, but  the  works  are  too  recent  for  final  conclusions 
to  be  dra\vn. 

Where  the  currents  run  approximately  parallel  to  the 
shore  the  most  dependable  means  of  protecting  a  beach 
from  erosion  appears  to  be  the  use  of  low  groins  parallel 
with  the  profile  of  the  beach,  extending  out  at  right  angles 


ling  machinery,  and  three  of  them  arc  cciiiiijpcd  witii  wiiv- 
less  telegraph. 

Recent  light  vessel  design  is  illustrated  by  the  preiini- 
inary  plans  for  a  light  vessel  to  be  used  as  a  relief  on  the 
Atlantic  Coast.  This  vessel  will  have  a  length  of  92  ft. 
on  water  line,  a  beam  of  2.5  ft.  and  draft  11  ft.  4  in.  For 
increased  safety  a  flush-deck  construction  is  adopted; 
there  are  five  watertight  bulkheads,  and  the  vessel  is 
built  of  steel  and  noncombustible  materials  throughout. 
The  ])ropelling  engine  will  be  about  200  hp.,  internal 
combustion,  oil-burning  and  direct  reversible.  The  light 
will  be  oil  vapor  or  gas,  and  will  be  carried  .50  ft.  above 
the  water  in  a  lantern  accessible  through  the  single  tubu- 
lar mast  on  which  it  is  mounted.  The  light  will  be  capa- 
ble of  being  nmde  flashing  or  fixed  to  duplicate  the  char- 
iicteristic  of  the  station  ship   relieved.     The  fog  signal 
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to  the  current,  from  a  ])oint  a  little  above  liigh  water  tn 
a  point  as  far  as  practicai)le  beyond  low  water. 

Float I NO  Beacons 

or  the  14,20(1  aids  to  navigation  maintained  by  the 
Lighthonso  Service  more  than  half  are  floating  on  the 
water,  moored  in  position.  There  are  4.53  gas  buoys,  an 
increase  of  228  in  the  last  four  years.  These  buoys  are 
for  the  most  part  operated  by  charges  of  oil  gas  or  acety- 
lene gas  under  pressure,  and  will  burn  for  a  number  of 
months  on  a  single  charge.  The  increase  in  the  number  of 
f;as  buf)ys  has  been  of  great  benefit  to  nnvigatir)n.  Less 
expensive  ga«  buoys  are  now  being  developed  for  use  in 
shoal  water. 

Light  \cssels  are  now  iiiiiinliiini'd  on  .52  stations,  and 
there  are  1  \  additional  relief  vessels.  These  an^  the  most 
expensive  types  of  beacon  lo  maintain,  tlu;  direct  annual 
expense  of  the  light  vessels  amounting  to  about  -$7 00,000. 
The  vessels  on  the  more  exfujsed  stations  have  self-propcl- 


will  be  a  siren  using  compressed  air,  and  also  a  submarine 
liell ;  the  air  will  be  supplied  by  duplicate  air  compressors 
driven  by  internal-combustion  oil  engines.  The  use  of 
oil  fuel  for  power  instead  of  coal  will  obviate  much  of  the 
difficulty  experienced  in  keeping  light  vessels  supplied 
v.'ith  fuel,  and  will  permit  the  vessel  to  remain  longer  on 
II  station. 

In  addition  to  the  light  vessels,  the  Lighthouse  Service 
maintains  1.5  lighthouse  tenders  for  the  purpose  of  plac- 
ing, supplying  ami  caring  for  the  light  shi|)s,  buoys  and 
other  aids  to  navigation.  The  maintenance  of  these  ten- 
ders costs  about  a  (]uarter  of  the  exin'nditures  for  the 
Service.  On  an  average  one  or  two  vessels  must  be  built 
each  year  to  replace  those  worn  out  in  service.  The  liglit 
vessels  and  tenders  together  make  a  lleet  of  1 12  vessels. 

I'm;  W  \i;\i\(!s 
The  (list nl)nl ion  of  fog  signaU  along  the  coasts  has  con- 
formed to  the  needs  imposed  liy   fog  conditions  and  ihc 
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I'xtfiit  (if  (rndic.  Tho  nvorncfn  luimlxT  of  hoiirn  of  fog 
lor  a  yi'iir  (Iccii-iisea  from  lor»7  1u)uim  on  tliu  coii"*!  of 
Maine  lo  ISi'  lioiiis  on  llu>  soulli  Atiaiitic  an<!  'iiilf 
I'oasts. 

Alonjj  tho  Atlantic  Const  from  Capo  liookoiit  north- 
ward th«>rc  arc  :12S  fo<r  si;;nals,  out  of  the  total  of 
lu  maintained  liy  (he  Service.  Thero  is  a  moderate 
aniounl  of  foj;  on  tlic  (Jrcnt  I^akcs.  the  averajre  hcinj?  '•'>>>\ 
hours  a  year  durinfj  tlie  season  of  navi^jntion.  and  Ihuro 
lire  I'-JT  foj;  si^'nals  on  the  AnuM-icai\  shores  of  tlie  Lakes, 
i'ortions  of  the  I'acillc  ainl  Ahiskan  Coasts  are  extremely 
fojr^'y;  these  coasts  are  at  present  provided  willi  s;i  foj; 
-iirnals.  Tliere  are  no  loir  sij,'nals  in  I'orto  Uico  or 
Hawaii,  where  fo;j  is  rare. 

Tiic   principal    foji  sii^nals   used   are   air  sirens,   steam 
whistles,  reed  horns,  hells  conlrolicd  hy  clockwork,  ami 
-ulmiMrine   hells   operated    hy   lomprcsscd    air.      Several 
:licr  types  of  foir  sis^Mials  have  hcen  exiH'rimentflUy   in- 
lalled  and  are  heinjj  tried  out,  including;  the  sircno  (an 
Icclrically  driven  hlowcr  siren),  the  diaiihonc  (a  form  of 
lien  with  recijiroratinj;  ])iston)  and  the  acetylene-<ias  fofr 
iin.     Installations  are  in  progress  with  a  view  to  te«(iiig 
iie  use  of  wireless  telcfjraphy  as  a  foji  sii^nial,  hut  no  re- 
sults are  as  yet  availalde. 

There  arc  in  use  13  foj;  hells  operated  electrically  from 

I  he  shore,  which  are  found  advantageous  in  making  it 

nossible  to  ]>lace  the  actual  fog  signal  in  an  exposed  posi- 

on,  as  at  the  end  of  a  hreakwatcr,  and  permitting  its 

distant  control  hy  a  keeper  on  shore. 

The  principal  recent  improvements  in  fog-signal  equip- 
ment have  been  in  connection  with  having  them  sounded 
more  promptly  on  the  approach  of  fog.  Progress  has  been 
made  in  this  line  hy  a  more  extended  ii.se  of  oil  engines 
and  compres-sed  air,  improvements  for  starting  engines 
i>romi>tly  and  by  the  storage  of  compressed  air. 


A   FoSim^   nira   College  Si^^dlira^laC" 

By  William  T.  Lylk* 

Tn  designing  hydraulic  laboratories  for  colleges  too 
iiiuch  eni])hasis  has  been  placed  on  the  need  for  high 
heads.  The  object  of  this  brief  article  is  to  show  that  a 
(onsidcralile  number  of  exjieriments,  including  the  most 
■  -scntial  ones,  can  he  jierformed  with  low  heads. 

The  discharge  of  a  water  pipe,  for  examjile.  is  not  de- 
pendent on  the  i)re.'<siire  in  the  pipe  but  rather  on  the 
ilifferencc  of  pressure  between  the  sections  where  the 
piezometric  measurements  are  made.  While  a  wide  range 
of  heads  is  dcsirahlo.  an  ample  supply  of  water  is  much 
more  preferable.  Under  favorable  conditions  a  laboratory 
may  be  located  near  a  stream,  across  which  a  low  dam 
can  be  constructed  to  furnish  the  required  head  and  quan- 
tity; or  an  old  mill  property  may  be  acquired  for  the  pur- 
pose. A  very  large  number  of  experiments  may  be  per- 
formed in  such  a  laboratory  and.  with  a  liberal  quantity 
of  water,  they  may  be  carried  out  on  such  a  scale  as  to 
make  the  results  of  real  practical  worth. 

With  low  heads  experiments  may  be  performed  with 
the  orifice,  the  Yentnri  meter,  the  weir,  rotary  and  disk 
meters,  water  pipes  and  conduits,  and  the  turbine. 

•Professor  of  Municipal  Engineering,  Lafayette  College, 
Easton,  Penn. 


HigH    Concrete    Btmtnping 

B&ockst  B.  (Sl  O.  R.R. 

(Joiicrctc  bumping  hlockH  have  been  used  extensively 
for  tracks  abutting  on  public  streets.  As  a  rule,  these 
arc  only  high  enough  to  engage  the  car  couplers,  hut 
the  bumpers  used  on  the  Chicago  terminal  division  of  the 
Hallimore  &  Ohio  IMI.  are  peculiar  in  being  carried  to 
u  height  <tf  nearjy  10  ft.  above  the  rails,  while  the  total 
height  from  base  to  top  is  15  ft.  Tin;  jiiirpose  is  to 
.secure  such  a  ma.'^sive  and  weighty  block  that  it  cannot 
be  shifted  by  the  impacts  of  cars.  Concrete  humping 
blocks  of  the  smaller  class  have  in  many  cases  been  dis- 
placed by  the  shocks  to  which  they  are  subjected,  and  have 
remained  a  source  of  danger  as  it  is  almost  impossible 
to  restore  tlicm  to  triu;  position. 
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plan  part  tront  elevatioh 

High  1{ei.\foi!C'EI)-Coxcisete  Buau'i.nc  Block  i'ok 
Heavy  Service 

The  P).  &  ().  design  is  .shown  in  the  accompanying 
illustration.  The  base  is  15x8  ft.  and  1  ft.  thick,  with 
a  front  wall  of  the  same  size  and  2  ft.  in  thickness. 
Behind  this  wall  the  body  of  the  block  is  reduced  in  size, 
as  shown.  It  is  heavily  reinforced  with  old  rails, 
utilizing  such  scrap  pieces  as  may  be  available  in  each 
case.  The  bumper  contains  3G.3  cu.vd.  of  concrete  and 
1521/2  ft.  of  60-lb.  rails. 

A  timber  framing  against  the  face  of  the  block  forms 
a  backing  for  a  bumping  post  proper,  and  the  drawing 
shows  nests  of  car  springs  to  absorb  tho  shock.  These 
s])rings  are  omitted  in  recent  con.struction,  as  their 
maintenance  (under  such  severe  service  conditions) 
involved  considerable  expense,  and  it  is  doubtful  if  they 
were  of  much  benefit  to  the  cars. 

The  blocks  are  placed  at  the  ends  of  inclined  team 
tracks,  to  prevent  cars  from  running  into  the  street, 
in  several  cases  they  have  accomplished  their  purpose, 
having  stopped  cars  which  had  got  beyond  control  of  the 
train  crew.  The  cost  of  the  bumping  block  complete  is 
about  $300. 
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lEviR^al  MtiaEaicBpal  CIle^ia°"Up 


The  accompauying  views  are  both  iuteresting  and  in- 
structive in  showing  what  the  Bureau  of  Highways  in 
Philadelphia  is  doing  to  arouse  enthusiasm  in  municipal 
street  cleaning  and  in  municipal  cleaning-up  in  general. 
The  first  four  views  were  taken  on  the  occasion  of  the 
annual  street-cleaners'  parade,  just  about  a  year  ago.  The 
enthusiasm  and  efficiency  of  these  street  cleaners  are 
rather  the  more  remarkable  because  they  are  contractors' 
laborers  and  not  municipal  employees. 

Realizing  the  need  of  hearty  cooperation  on  the  part 


of  the  public,  the  Chief  of  the  Bureau  of  Highways,  Wm. 
H.  Connell,  does  some  extraordinarily  active  publicity 
■work  to  advertise  the  coming  of  a  clean-up  week.  To  this 
end  the  usual  methods  of  interesting  various  civic  and 
business-men's  associations  are  resorted  to,  but  perhaps 
the  most  effective  means  is  the  sending  out  of  advance 
notices  to  manufacturers  of  and  dealers  in  brooms,  sweep- 
ers, rakes,  shovels  and  every  other  implement  used  in 
house,  yard  and  alley  cleaning. 

By  thus  awakening  their  business  instincts  all  tlie  large 
department-store  managers  and  dealers  are  persuaded  to 
concentrate  their  advertising  for  a  few  days  chiefly  to 
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llicsi'  uU'iisils,  SI)  lliiil  till'  ilciin-np  i'niii|iiii^'ii  Ik  UMii|Mirar- 
ilv  tlu<  most  iiiipiirtaiit  fnitiirf  iii  tlic  locul  iu'U>|>a|i(<rH. 

Till'  liiwir  two  views  show  typical  licapH  of  riililiiMli  rol- 
.  rtcil  III  l!M  I.  tlu>  sum  total  of  wliirli  Hur|>asM>il  all  <'X- 
ntatioiis  iio  li'ss  than  1  |i>,(Hi(i  cii.vtl.  of  nilil»i!<h  over 
.111(1  aliovf  till'  normal  voarly  colU'ctitiMs. 

Tlu'  one  ;;n'at  ilni\v!)a(k  in  this  work  is  that   tin'  city 

I  ill  disposes  of  its  ruliltisli  on  iliimps,  Init  this  is  imt  the 

.mit  of  the  l^nreau  of   llii;lnvays,  which  has  lonj;  aiho- 

iteil   the  erection  of  iiptodate  disposal   plants  tliat   can 

M-ntually   he  taken   over  hy   the  city.     The  contractors 

wdl    nt)t   erect    disposal    plants   iindi'r   present    conilitions 

hci-ausc    of    ilic    short-term    airreemenls    which    the    law 

rciitiircs 


Rapidl  OisnKatleg;s'a<liioui\  oH'  e^ 
SKeet-Aspbvalt  Pavement 

l>v  \V.\i,ri:i!  M.  Ciioss* 

Uuriiij:  the  latter  )>art  of   1!M  1   and  the  einlv  part  of 

1!M'2.  a  siieel-asplialt  pavement  was  laid  on  Fifteenth  St. 

in  Kansas  City  which,  when  dry,  was  excellent,  hut  when 

le  stri'ct  was  dirty  and  .saturated  hy  meltin-?  snow  it  rap- 

ily  disintejrrated.     Tlu'  surface  mixture  of  the  pavemeni 

would  ajipcar  to  he  tliorouijhly  .soaked  witli  water,  and  its 

mineral  ajrjrreirate  had  the  appearance  of  nearly  uncovered 

-.111(1,  which  was  so  poorly  cemented  together  while  wet 

iiat  it  could  readily  he  picked  to  pieces  with  the  |)oint  of 

.1  lead  pencil. 

Such  parts  of  the  surface  of  the  ])avement  a.s  were  not 
"lisinte-rratml  hy  trailic  while  in  this  condition  again  he- 
■aine  very  hard  when  tlie  pavement  dried  out — so  hard 
'lat  it  eould  he  cut  out  only  with  as  much  ditlieulty  as  is 
I  xperieneed  in  removing  a  (irst-dass  asphalt  surface  mix- 
lurc.  When  dry  this  surface  would  neither  crack  during 
llie  very  cold  weather  nor  become  excessively  marked  dur- 
ing warm  weather.  It  resisted  abrasion  to  a  satisfactory 
degree. 

The  sand  from  which  this  surface  mixture  was  made 
was  from  a  recently  opened  pit  and  was  unusually  red  in 
appearance — about  as  red,  or  slightly  more  so,  than  Kct- 
:le  River  .sandstone.  The  saud  appeared  to  he  clean,  wa* 
-harp  and  .so  fine  that  it  was  necessary  to  mix  it  with 
10  to  15%  of  coarse  sand  to  obtain  a  satisfactory  grading. 

After  the  addition  of  1-5%  of  limestone  dust,  about 
U%  of  the  surface  mixture  was  2i»n-mesh  material,  of 
which  about  one-half  was  filler.  There  was  from  25  to 
3i)%  of  100-  and  SO-niesh  sand  and  12  to  18%  of  .'30-,  20- 
and  10-mesh  .sand,  the  remainder  being  40-  to  50-niesh. 
The  amount  of  asphaltic  cement  in  the  mixture  was  from 
li).3%  to  10.7%.  This  asphaltic  cement  was  a  mixture 
of  equal  parts  of  Gilsonite  and  Cuban  native  asphalt 
fluxed  with  a  heaw  Texas  oil  to  a  penetration  of  about 
72 "  Dow. 

Exactly  the  same  a.sphaltic  cement  used  with  other 
sands  produced  an  as]ihaltic  surface  mixture  first-class 
in  every  j^articular,  as  has  been  ])roved  by  the  experience 
of  several  vears.  That  part  of  the  same  pavement  made 
of  an  asphaltic  surface  mixture  of  a  similarly  graded 
-and  from  another  .source  was  faultless. 

Tn  repair  work  done  by  the  nninicipal  asphalt  plant  of 
Kan.sas  City,  which  was  for  a  time  using  sand  from  this 
-Mine  pit  mixed  with  Texaco  asphaltic  cement,  the  pave- 

•Clty  Chemist,   Kansas  City.  Mo. 


iiiciil  was  destroyed  by  water  in  precipely  the  same  way. 
W  hen  the  municipal  |ilant  used  this  same  Texaco  asphalt 
on  a  clean  mineral  aggregate  from  another  source,  there 
followed  no  disinlegnilion  by  water. 

'I'lie  writer  has  personally  observed  that  test  samples 
made  of  this  red  sand  and  Texaco  asphaltic  cement  hc- 
laiiie  rapidly  disintegrated  by  water,  while  .samples  sim- 
ilar to  the.se  in  every  way,  except  that  clean  sand  from  a 
dilTereiit  source  was  used,  were  good  after  being  iiiimer.sed 
III  water  continiioiisly  for  three  months.  Similar  experi- 
ments were  made  on  Trinidad  Lake  asphalt  fluxed  with  a 
parallin  oil  prepared  from  Kaii.sas  cnidc  nil.  with  like  re- 
sults. Surface  mixtures  iiiadc!  in  the  hilioratory  with 
California  asphalts  and  this  rcddi-h  sand  were  also 
promptly  disiiitegratc<l  by  iiiinicrsinii  in  watc'r. 

The  .sand,  upon  exaiiiinal ion,  was  found  to  contain  a 
((.iisideralilc  (pianlity  of  hydiiitcd  (or  hydrous)  silicatt;, 
wliicli  would  form  hard  particles  when  heated,  but  when 
again  wet  the  particles  would  io.se  all  of  their  ceiiieiiling 
\aliie.  .\  fairly  hard  .sand  conglomerate  marie  with  this 
material  was  almost  instantly  disintegrateil  when  dropped 
into  water. 

This  reddisii  sand,  when  run  through  the  drying  dnnn 
of  an  asphalt  plant,  was  to  a  considerable  extent  con- 
verted into  very  small  conglomerates  wiiich  would  pass  a 
10-mesli  screen.  When  made  into  asphaltic  surface  mix- 
ture, it  ap])eared  to  be  most  .satisfactory  under  ordinary 
observation.  Even  in  the  laboratory,  routine  examination 
of  sample's  of  surface  mixture  containing  these  small  con- 
glomerates showed  nothing  strange,  for  they  were  broken 
up  in  the  process  of  dissolving  the  asphaltic  cement  out  of 
the  mixture,  and  thus  the  .screen  test  of  tiie  mineral  aggre- 
gate showed  nothing  of  the  defect. 

I'ats  of  such  surface  mixture  when  broken  open  showed 
no  mud  balls  since  the  conglomerates  were,  when  dry,  so 
firmly  cemented  that  none  of  them  could  lie  l)roken  by 
pulling  the  pat  to  pieces.  These  same  ])ats  when  placed 
in  water  over  night  were  comidetely  disintegrated  on  ac- 
(•(umt  of  tlie  popping  open  of  the.se  small  conglomerates 
and  to  a  large  extent  the  lireaking  of  the  bond  between 
the  asphaltic  cement  and  the  sand. 

Other  asjihalt  pavements  Avhich  were  affected  to  a  much 
less  degree  by  prolonged  action  of  melting  snow  and 
sloppy  mud  were  examined  by  the  writer,  and  in  every 
case  there  were  found  very  small  conglomerates  composed 
of  the  finer  parts  of  the  mineral  aggregate.  The  con- 
glomerates were  not  broken  open  so  as  to  be  seen  when  the 
compressed  asphalt  surface  was  fractured.  They  did 
l)reak  ojien  and  destroy  the  cementing  value  of  the  asphalt 
surface  after  soaking  in  water  for  several  days. 

Further  effort  was  made  to  prove  this  tendency  of  very 
small  conglomerates  formed  during  the  drying  of  the 
mineral  aggregate  to  cause  the  scaling  of  an  asphaltic 
surface  mixture  by  testing  some  of  this  mineral  aggregate. 
While  hot  the  sand  as  served  to  the  mixer  wag  run  through 
a  section  of  a  drum  containing  enough  pebbles  to  clean  al! 
the  large  sand  grains  and  to  destroy  any  conglomerates. 
Surface  mixture  made  of  this  treated  sand  was  subjected 
to  the  most  severe  conditions,  both  on  the  street  and  by 
prolonged  soaking  in  the  laboratory.  N'o  disintegration 
or  abnormal  surface  softening  occurred. 

It  is  believed  that  the  subject  is  of  enough  importance 
to  other  cities  to  warrant  a  very  careful  examination  of 
sand  to  be  used  in  asphalt  paving  mixtures  for  any  ten- 
dency of  the  material  to  form  conglomerates  when  dried. 
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The  stresses  in  skew  portals  and  the  shears  and  bending 
moments  in  the  end-posts  of  skew  bridges  are  generally 
treated  by  an  approximate  method  which  neglects  the 
component  of  the  wind  force  acting  on  the  portal  in  the 
direction  parallel  to  the  main  trusses.  The  following 
more  exact  treatment  develops  by  rational  assumptions 
and  static  laws  of  e(iuilibrium  a  series  of  working  equa- 
tions for: 

1.  Reactions  Due  to  Wind  on  Top  Chords. 

2.  Stresses  in  Upper  Lateral  Truss. 

3.  Stresses  in  Portal  with  Diagoiuil  Bracing. 

4.  Stresses  and  Bending  in  End-Posts. 

5.  Stresses  in  Main  Truss  Members. 

6.  Stresses  in  Lattice  Portal. 

7.  Stresses  in  A-Frame  Portal. 

8.  Stresses  and  Bending  in  End-Posts  with  A-Frame 
Portal. 

9.  Stresses  in  Lower  Lateral  Truss. 

10.  Stresses  Due  to  Wind  on  Train. 

The  five-panel  single-track  skew  span  shown  in  Fig.  1 
will  be  used  in  developing  the  equations  desired,  all  di- 
mensions being  as  given  on  that  figure. 

Assume  the  origin  of  coordinates  A',  Y,  Z  to  be  at  0. 
at  the  elevation  of  the  points  of  contraflexure  of  the  end- 
posts,  and  in  the  farther  truss.  The  usual  assumption 
for  the  points  of  contraflexure  is  halfway  up  from  the 
bottom  of  the  end-post  to  the  lower  strut  of  the  portal 
bracing  when  the  end-posts  are  considered  fixed-ended 
in  the  direction  perpendicular  to  the  plane  of  the  main 
trusses;  this  assumption  is  also  made  in  the  present 
article. 

1.     RE.iCTioxs  Due  to  Wind  on"  Top  CHouns 

Consider  Fig.  1  with  wind  loads  acting  on  all  upper- 
chord  joints  in  the  direction  indicated  on  the  plan  view  of 
the  upper  laterals.  The  four  unknown  reactions  at  the 
supports  are  composed  in  general  of  three  components 
each  (II.  R  and  W,  with  the  distinguishing  subscripts 
shown),  thus  making  twelve  unknowns  in  the  problem  of 
external  ec|uilibrium.  Of  course  the  problem  is  static- 
ally indcterniiiiate,  since  there  are  but  six  equations  of 
static  equilibrium: 

'-X  =  0  ^Mx  =  0 

2J'  =  0  2M/^  =  0 

2/   =  0  -Mz  =  0 


Let 


w    =  Xf.rmal    wind    pressure,    lb.    per    ft.,    on    holh 
upper  chords  (V^Jf  on  each  chord)  ; 

iV    =  Xunii)er  of  equal   panels  of  length  ii.  on   the 
center  line  of  the  span  ; 

s      =  Total   skew,  assumed    to  lie  the  sumi'  at   both 
muU ; 

Wi  =  Total  wind  load  on  lioth  chords 

=  {NA)irii.  with  center  of  gravity  on  tlie  cfiitcr 
line  of  the  span; 
//„  ^  Vertical  distaiue  from  top  chord  to  points  of 
coiitratlexurc  (if  bases  of  end-posts  cannot  be 
considered  fixed  in  the  directioTi  ])erpendicu- 
lar  ti>  main  tru.>*s,  /(„  liecomes  equal  to  the 
lolal  hciglit  A). 

*' Minutauriiiu.   N.    V. 


Losing  the  law  IZ  =  0  and  the  symmetrical  relation  of 
loads  and  reactions,  we  get 

If  J  =  )r,  =  w,'  =  w.,'  =  iWt  (1) 

Also  (u<8ume  by  law  -  J/y  =  0  that 

II^  =  H.,=  H,'  =  H;  =  0  (2) 

Bv  the  law  -Y  =  0  and  symmetry  about  the  Z-axis  we 
know  tiuit 

n,  =  R,'  (3) 

/.',  =  /?/         .  (4) 

Now  applying  the  law  -Mx  =  0,  noting  that  the  mo- 
ments of  the  horizontal  reactions  11'  are  balanced  by  fix- 
ing moments  at  the  bottom  of  the  end-posts,  there  results 


Then  by  the  law  IM^  =  0 

{E,  +  A'/)  ^^'-  (i?/  +  R,)  ^-^  =  0 

Or,  using  eijuation  (3)  and  (4), 

n^(l^s)-R,{l-s)=0 


(5) 


1  \  r  ^   »f.:f,' 


.Its 


-H 


U  p  -hi^.-.pA ><- 


_2l 


LOWER      LATERALS 

l'i(i.   1.     Ski:\v  IliaiHJE  with  Simi-lk  1'okt.\l 


ho 


which  witli  Ciiuation  (."))  gives 

.\d(ling  ct|uatii)n  (.">)  and  solving  lor  l>\. 


(«) 


SuhtriKliiig  I'nmi  e([uati(in  (."))  and  solving  for  /u,         J 

2.     Sti!i;ssi:s  in  I'itku  li.\Ti:uAi.  Titiss 

When  tlu'  wind  load  on  the  upper  chords  is  specified  as 
a  fixed  load,  all  iiilfiiiicdiiilt'  total  panel  loads  are  «'/>. 
and  there  are  iY-3  such  loads  acting  with  (heir  center  of 
gravity   iil.   I  he   center    line  of   the  span.     Assuming,   as 


A|)iil    1,    1!M5 


ENUI  NliEn  I  nm;     v  kws 
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iisiml,  that  tlie  diugnnala  net  in  ifUhion  .,iilv,  tin-  net  rc- 
inti<ins  at  r,'  1111(1  i//  will  lie: 

Tlit'ii  tilt' stress  in  the  iiid  iliii;,'<iiial  will  hi': 

iinii  till'  (>tlu>r  wol)  stresses  cnii  \>v  rumid  fn>iii  tin-  sliciirs 
in  tlu'  iisiiiil  way. 

If  the  s|)oci(iiatioiis  picst  rilic  a  inorin;/  imifnriii  loail 
(111  Iho  upiior  iliords.  tlic  iiiaxiiiuiiii  wiiuMoad  slri'Hwcs 
tail  be  found  by  tlu*  lonvontioiial   iiiotlioil.     Tliiis, 

JA't 

n  =  Xuitibor  of  full  joint-loads  lu'twccn  the  end  and 

tho  paiu'l  lonsideiod. 
V  ^  Maxinumi  >iu'ar  in  llu'  paiR'!  —   iMnl  icaition  at 

'■/. 

''■■JTlf^rajK" +  ■)"  +  »! 

The  maxinium  wi'ii  stresses  can  be  found  from  tiieso 
<liears  in  the  usual  nianiier. 
■"].  Stkkssks  IN"  Porta r,  with  Diaooxal  BnAOixn 
Consider  the  portnl  with  diagonal  bracing  as  in  Fig.  1, 
assumed  callable  of  developing  only  tensile  stress  in  tho 
diagonals  (only  one  diagonal  at  a  lime  being  under 
-iivss).  Witli  the  wind  acting  in  the  direction  shown, 
diagonals  T,  />"  of  left  portal  and  f7^  5,'  of  right  portal 
are  stressed.  The  stress  in  the  latter  is  the  same  as  the 
stress  in  the  other  diagonal  {\'B  of  the  left  end  portal 
when  the  wind  is  reversed,  and  can  therefore  be  used  to  ob- 
tain that  stress  without  the  necessity  of  considering  re- 
versed wind. 

Stress  in  strut  B  B'  hi/  law  ^Z  =  0  at  joint  B— 
Let 

Fj  =  Force  parallel  to  the  Z-axis  developed  at  l\  by 

the  bending  action  of  IF,  acting  at  L„; 
F_.  =  Similar  force  acting  at  B; 
Oo  —  Distance  from   U^   along  the  end-post  to   the 

point  of  contrafiexure ; 
Co  -=  Distance  from  B  to  the  point  of  contrafiexure, 

usually  i/^c; 
K  =  F,/b  (10a) 

Eemcmbering  the  efl'ect  of  the  fixing  nionicnt  at  L,„ 
the  forces  F,  and  F.,  are  obtained  i)y  moments  about  B 
and  U^  respectively : 

d  ~   -id 
W,ao 


F,  =  W 


(10b) 


F.^  =  W 


(Jo 

d 


id 


(10c) 


The  compressive  stress  in  strut  B  B'  can  now  be  found 
from  its  known  Z-component,  F,,  by  the  well-known 
method  of  ratio  of  length  of  member,  6,,  to  length  of  its 
Z-projection,  t).    Therefore, 


Stress  BB'  =  — F,  ^^  = 


-Kb, 


(10) 


Stress  in  strut  Uil\'  by  law  ~Z  =  0  at  joint  U^' — The 
horizontal  forces  parallel  to  the  Z-axis  acting  inward  at 

r,'  are  the  joint  load^^fj^  —  -|,  the  reaction  UV,,and 

the  force  F,.     These  inward  forces  are  balanced  iiy  the 


outward  Z-cotnponciit  of  the  coinpieuttive  Htresa  /  ,   6','. 
Tl.nvfniv 


S/n-sx  UJ''  - 


"V, 


i\\) 


Stress  in  ilitn/ontil  l\li'  /;//  /*//'■    -  /f      -  0  (it  juiiit  //' — ■ 
l>-t 

/•    =  True  length  of  the  diagonal  i\  li' ; 
p,    =  I'l'djectioii  of  this  length  /■  on  main  truss  plane; 
v'  —  'i'riie  li'ngth  of  other  diagmial  /','  //,• 
i\'  ■--  I'rnjeclioii  of  this  leiiglli  /■'  mi  niMiii  tnis>  plan'.-. 
Tlii'ii.  by  Fig.  1, 

e  =  V  b^'Ve}  and  e,»  =  ['')   +  i'^  -   d)     (I5iii) 


e'  =  VA»  -t-  (c,')"^and  (e/)^  = 


shV 


+ 


(14a) 


The  forces  acting  horizontally  in  the  ilircction  of  the 
Z-axis  at  B'  are:  F.,  produced  by  the  bending  action  of 
the  end  post,  Fj  acting  in  the  same  direction  produc(;d 
by  the  compressive  stress  in  strut  B  B',  and  the  required 
balancing  Z-component  of  the  stress  in  the  diagonal, 
wliiib  must  thus  be  2  F^.  Therefore  the  tensile  stre.ss  is: 

,S7/7',v.s  r,  A"  =  +;>  /•'.,  ^  =  +2  Ke  (12) 

Stress  in  strut  U^  U^'  or  strut  i\  t/,'  for  reversed  wind 
— Considering  joint  f/^',  by  analogy  with  equation  (11)  : 


Stress  Ujrj  =  _ 


J     ;>+5     +"r.  +  /•' 


(1.3) 


A  com])ari.«oii  of  this  equation  with  equation  (11) 
shows  that  stress  VJJ.^  is  the  larger,  as  it  can  be  proved 
that; 


Strest 


^f',r,'  =  ~l 


dress  U,  U,'  —  ws 


N~\ 


(i:5a) 
Stress  m  diar/onal  U^B/  or  diagonal  U/B  for  reversed 
wind — Considering  joint  7?/.  by  analogy  with  joint  B', 
the  Z-component  is  'i  F...    Thus : 

Stress  l\n/  =  -f  2  F.,  ^  =  +'i  K^'  (1^1) 

4.     Sthkssks  and  Bending  in  End-Posts 

The  end-posts  are  subjected  to  bending  and  shearing 
forces  in  both  directions.  Considering  first  LJJ^,  the 
bonding  perpendicular  to  the  plane  of  the  main  truss  is 
of  course  produced  by  the  horizontal  reaction  IF,  at  L^. 
The  bending  in  the  plane  of  the  main  truss  is  produced  l)y 
the  stress  in  the  strut  BB' ,  w^hich  is  not  perpendicular  to 
tliis  plane. 

End-Post  L„l\— 
I^t 

^1  =  Bending   component  of  stress   BB'   normal   to 

T  =  Stress-increment  component  of  stress  BB'  paral- 
lel to  L„C7,. 

-S 

(15) 


K,  =  K'- 


The  horizontal  component  of  stress  BB'  parallel  to  the 
A -axis  will  be  F^t^Ks  by  ratio  of  projections,  since 
the  component  parallel  to  the  Z-axis  is  F.,.    The  values 
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of  the  components  N^  and  T  can  then  be  found  by  the 
triangle  of  forces  sliown  at  B; 


'  a  * 


(16) 


(17) 


Shears  and  maximum  bending  moments  in  LJJ^ — In 
the  direction  perpendicular  to  the  main  truss,  the  shear 
below  B  is  ^Y^,  and  above  B  is  F^.  The  bending  moment  is 
maximum  at  B,  and  in  this  direction  has  the  value; 


■Umax.  —   ''  j^o  — 


W, 


Co 


(18) 


In  the  plane  of  the  main  truss,  the  shear  below  B  is 

a 


S  =  N 


(1-0 


Above  B  the  sjioar  is  .Y,  -.    The  maximum  bending  mo- 
a 

ment  in  this  direction  also  occurs  at  B,  and  its  value  i-< 

Mmax.  =  Sc  (-20) 

Stress  LqB  by  law   SY  =  0  at  joint  L„ — By  includin' 

the  vertical  component  of  the  shear  S  acting  at  L^,,  tliis 

stress  is 


Sfrfss  L..B  = 


i^'^'i^^t) 


{■n) 


stress  Bb\  by  joint  B — The  stress  increment  at  B  alimg 
the  end-post  is  T,  downward,  and  therefore  the  lom- 
pression  above  B  is  decreased  bv  that  amount,  or 

Stress  BL\  =  —  {Stress  L^B  —  T)  (3-2  ) 

End-Post  Lo'Uj' — The  shears  and  bending  moments  in 
lliis  member  depend  upon  the  forces  acting  at  joint  B' 
ince  there  is  a  resultant  force  acting  at  this  point  tend- 
ing to  bend  the  end  post  in  the  plane  of  the  main  truss, 
•'he  forces  acting  at  B'  are:  The  compression  in  strut 
I'R'  which  has  a  Z-component  of  F.,,  the  force  produced 
liy  the  bending  action  of  W^'  at  the  base,  and  the  tension 
in  the  diagonal  l\B'.  By  equation  (12)  and  ratio  of 
lengths,  the  component  of  this  dia^^onal  stress  acting  in 


main  truss  is  2Ke 


0>- 


The  normal  upward  component  of  this  diagonal  stress 
])erpendicular  to   the  end-post  is,   by  ratio  of  lengths. 


■ZKe, 


.sh 


sh 
- —  =  2  A'   ".    This  is  twice  the  value  of  jV,  as  given 

«e,  u  '■      ^ 

ijy  equation  (16).  Since  the  stress  in  the  strut  BB'  de- 
velops a  downward  normal  component  equal  to  -Vj  in 
the  plane  of  the  main  truss,  the  resultant  normal  force 
acting  at  B'  is  an  u/iward  bending  component  of  2X^  — 
.\\  =  iVj,  exactly  as  for  the  case  of  tlie  other  end-post 
fj„Uj^.  Therefore  the  bending  moments  and  shears  for 
end-post  L„'l\'  are  exactly  the  same  in  this  direction  as 
for  end-post  l'„l \.  'I'hey  are  also  the  same  in  tlie  trans- 
verse direction,  since  the  value  of  the  horizontal  hendinLj 
force  U','  is  the  snnie. 

The  direct-stress  cunipdni'nt   of   diagonal    stress    /',//' 
upward  along  the  end-post,  by  ratio  of  lengths,  will  be; 
sp 
a 


d-'- 


2  A'e, 


=  -ZA'd  —  2  h""^'  =  2  h'd 


2  T 


[See  equation  (IT)] 
Combining  this  value  with  the  upward  component  7'  of 
the  stress  in  stmt  BB',  the  resultant  stress  increment  at 
li'  id  upward  with  u  value  of  2Kd  —  T. 


Stress  Lq'B'  by  law  -F  =  0  at  joint  L^' — By  noting 
that  the  vertical  component  of  the  shear  6'  acts  in  the 
opposite  direction  to  the  reaction  Rj^  =  R.,,  there  re- 
sults; 


Stress  L^'B'  =  + 


(^.f 


S^- 
u 


(23) 


Stress  B'U-^'  by  joint  B' — Using  the  upward  stress  in- 
crement at  B'  just  determined, 

Stress  B'U^'  =  —{Stress  L^'B'  —  {iKd  —  T) 

(24) 

End-Posts  LJJ^  and  L-'U^ — The  stress  in  the  strut 
Bji?/  for  the  right  portal  being  the  same  as  stress  BB' 
for  the  left  end,  the  shear  and  l)euding  moment  down- 
ward in  the  end-post  LJJ^  are  the  same  as  the  upward 
bending  moment  and  shear  in  iuf  i  i'^  the  plane  of  the 
nuiin  truss.  Perpendicular  to  that  plane  the  values  are 
also  the  same  as  for  io^i»  since  the  force  ^Y.,  is  the  same 
as  ll'j.  The  analysis  for  the  normal  and  longitudinal  com- 
l)onents  at  B.^'  of  end-post  L^'V^  can  be  made  exactly  as 
in  the  case  of  end-post  Ijq'L\'.  The  projection  of  length 
e'  on  the  main  truss  plane,  i.e.,  e^',  has  the  same  norn.ii' 

I)roie(tion  as  tiie  other  diagonal,  i.e.       .     Therefore  the 

final  resultant  normal  force  at  7?,'  is  y\  downward,  and 
hence  the  shears  and  bending  moments  are  the  same  as 
for  the  other  end-posts. 

The  upward  longitudinal  component  of  the  stress  in 
diagonal   T./i,'  is; 


d  + 


"P 


sp 


(2.-.) 


2  A>'  ^  ^  =  2  A'd  +  2  A'    '    =  2  Kd  +  2  ?' 

e        Cj  (I 

[See  equation  (IT)] 

Combining  this  with  the  downward  longitudinal  com- 
ponent T  of  the  compression  in  strut  B^B.^',  the  resultan' 
stress  increment  at  J?/  is  2Kd  -f  T  upward.  The  fol- 
lowing equations  can  therefore  be  given: 

Stress  L^B^  ^  — Stress  Lg'B' 
Strrss  BJ\  =  —  {Stress  L^B^  +  T) 
Stress  L^'B^'  =  -\-Stress  L^B 
Stress  B,'[\'  =  -j-[Stress  L^'B,' —  {2A'd  +  T)] 

=  +  {Stress  Bl\  —  2  7i(/).  (26) 

For  the  case  of  relatively  large  skews,  the  stress  B^'l  ,' 
may  become  com])ression. 

5.       ST1!KSSI:.S    IX    ^FaIX    TiU'SS    ^fK.NriiKKS 

Consider  the  ca.se  shown  in  Fig.  1.  The  stresses  in  the 
lower  chords  and  web  members  of  the  main  trusses  due  to 
wind  on  the  top  chords  can  be  found  as  follows 

End  lower  chords  by  law  IX  ^  0  at  end  joints — Not- 
ing the  effect  of  the  shear  S,  and  the  relations  between 
the  end  reactions,  the  equations  for  end  lower  chonl 
stresses  will  iic : 


S/n 


+     /• 


S/i 


sl.J.,L, 
=  -{stress  L,'L,'L,') 
L'L'L'  =  -{R, 


^'+N^' 


(2T) 


»s' 


=  + {stress  L,L,L^)  '  (28) 

The  intermediate  chord  stresses  can  he  obtained  from 
the  main  truss  shear  found  below  and  the  chord  incre- 
ment method.  However,  for  all  practical  cases  it  is  sulli 
eieiitly  accurate  to  assume  all  lower-chord  stresses  due  ti) 


Ai-iii  I.  liur. 


K  N  (I  I  N'  K  i:  IM  \  li     N  i:  ws 
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,vill(l   Kll    ln|i   illonis    to   I)f  <'i|||mI    ill    lllilJJIlitlKlr  mill   (if  till' 

Milur: 


SInw  A„      Aj  =  +    ;: 


,    H  ■//*„/> 


'Zf>/i 


(sfrvss  A„'-A,')   (20) 


Strcssi-s  in  iiKiin  irrh  iiiniihvrs  In/  thr  shrar  method — 
V  M'ltiiiil  section  passcil  tlimiijili  tlit>  near  InmH  find 
I  iirvinjj  out  tliroiii^h  tlio  left  portal  ^ivos  a  coiiHtaiit  vor- 
;n'al  shear  i'(nial  to  the  reaction  A',  minus  the  viTlieal 
..niponent  of  the  acting;  (lia;;iiiial  I'J!'  of  the  enil  portal. 
This  vertical  component  of  the  stress  in  the  ilia^'oiial  can 

I       r  II  .  .•     .  i        I  •      .  ''''  ''''o 

Ik.'  found  liv   nilio  ot    its  vertical   pioicc  ion    —    =» 

"  "" 

to  its  lenj,'tli   ('  miiltiplieil   liy   the  stress   (eipiatimi    1'^). 

iisinj:  eipialioii  (JOc)  t'or /•'.,.    Therefore 

lerliral  niiinniiirii/  «/  //.'-■.'  --  =      '        (:jii) 

4  <l   li  II „  I'         'i  ft 


Ami  the  coiislMiil   vertical  shear  will  he: 

P     ,.       11//',.     11///,,/       .s       \        ir,//„.v 

it  will  he  noticed  that  this  slu'ar  is  one-half  the  dilVer- 


(:il) 
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nee  hetweeii  the  I'lul  reactions  /.',  and  11.,.  as  it  should  bo, 
lieeause  this  diU'erence  is  balaiioed  by  the  equal  vertical 
eoiiiiwnents  of  the  stresses  in  the  end  portal  diagonals. 

The  stresses  in  the  main  Avob  members  can  be  found  in 
the  usual  manner  from  the  shear  Y,  but  it  will  be  found 
that  the  values  are  relatively  so  small  as  to  lie  negligible. 

G.       StRKSSICS  in   LATTrcK  ToiiTAL 

If  a  latticed  portal  consisting  of  several  panels  of  multi- 
ple intersection  diagonals  be  used,  the  preceding  equa- 
tions for  maximum  stresses  in  the  top  and  bottom  struts 
can  be  a])pliefl  without  sensible  error  by  neglecting  the 
effect  of  kneebraees  (except  as  they  affect  the  position  of 
the  jHiint  of  contraflexure  and  the  bending  moment)  and 
of  the  small  eomponeuts  of  the  stre-sses  in  end  diagonals 
at  joints  B,  P,',  etc.  Assuming  m  diagonals,  of  length  / 
each,  to  be  cut  by  the  vertical  section  through  the  portal, 
the  diagonal  stresses  can  be  found  at  once  from  the  known 
constant  vertical  shear  across  the  portal  given  by  equa- 
tion  (30)    and   the  constant  vertical   projection   of   the 

diagonals    —  or   — -.     Assuming  each  diagonal  to  take 
fi  Oo  f^  p 


itn  proportional  -hare  of  the  Hliear,  there  results  aft/'r  re- 
duction : 


/h'lii/iiiiiil  .stress 


(32) 


'I'liis  e(pialion  is  seen  to  check  by  analogy  with  equa- 
tion (1'^)  for  diagonal  stress  in  tli<-  |ireccding  cuhc  ui.  a 
single  diagonal. 

7.     Sthebsks  in  .\- Fit  a  mi:  I'ouiai- 

'i'his  type  of  portal,  shown  in  Fig.  2,  is  a  common  and 
eflieient  form,  'i'lie  members  shown  dotted  an;  a.ssiimed 
to  lake  no  stress.  Using  methods  exactly  similar  to  those 
used  in  the  preceding  analysis,  with  the;  following  nota- 
tion, the  stresses  can  lie  written  at  once. 

/,•     ^  True  length  of  diagonal   M H  : 
I:'   ^  True  length  of  diagonal  M H' ; 
/',    ^  I'rojeclion  of  length  Ir  on  plane  of  main  truss, 
/r,' ^=  Projection  of  length  /i',  on  pliiiic  of  main  truss. 
Applving  the  law    -Z        D  to  joint  II  or  //,', 

/'.    ' 


,S7/V.s-.v  .)///   = 


-  -;>  KL-  =  -f.v//v.v.v  J/, /y/ 

(:j:jj 

r>y  analogy : 

.<lrrss  Ml','     -  -^-IKL-'  =  SIress  MJi^         (:54) 

.Vjjjjlying  till'  same  hiw  -  Z  ^  0  to  joint  L\' ,  it  is  seen 
that  stress  in  strut  l\'M  is  the  same  as  that  in  strut 
l\'L\  of  the  first  analysis  given  by  ecjuation  (11)  ;  also 
stress  in  strut  L'^M^  is  the  same  as  stress  U^U^  given 
by  equation  (13).  The  .stresses  in  the  other  top  members 
MU^  and  M.^U^  will  be  tensile  and  of  less  amount  than 
the  preceding  values  (as  can  be  seen  by  applying  law 
^Z  =  Oto  joints  f/j  and  U^)  and  need  not  be  considered, 
since  for  rever.sed  wind  the  strut  3/t'i  gets  compression 
equal  to  U^'M^  and  strut  MJ\  sjets  compression  equal  to 
l\'M. 

8.       STKK.SSE.S   AND   HlCXDING   IN    KnD-I'osT.S   WITK  A- 

Frame  Portal 

End-Post  L„U^ — The  component  of  the  stress  in  the 
diagonal  MB  which  acts  in  the  plane  of  the  main  truss  is 

2KI-  j^  =  2/\'h\    downward,   and    the   coinpoiienr   of    tlii< 
force  acting  noi-nialIy  to  liend  iln'  end-post  is 


•Z  /\i\ 


</i 


^K-^l=y 


,   ,     ,     —  ^^      —  ^.,       I  See  equation  (ItJ)! 
z  (//.--J  a  11  1  \     /J 

Therefore  the  normal  bonding  force  is  the  same  as  in 
the  first  analysis,  and  stress  L^B  and  shears  and  bending 
moments  are  the  same  as  before. 

The  stress  in  the  upper  part  of  LgL\,  however,  will 
differ  because  the  longitudinal  stress  increment  downward 
along  the  end-i'ost  at  B  is 

(■' + :"\ 

T^  =  -i  A'/i-,  I  ^ "  I  =  2  A'd  +  K  '^  =  -i  Kd  +  T 

(35) 

Therefore 
.S7/T.VN  Bl\=—\Btr€SS  LJi  hij  cqua/lon    (•21)—T,'] 

(3(i) 
End-post  L^'U^'  has  exactly  the  same  bending  moments 
and  stres.ses  (in  tension)   as  end-])ost  Lol\. 

End-Post  Lg'Uj' — As  the  reaction  at  L„'  is  the  same, 
and  inspection  of  the  forces  at  B'  indicates  that  there  is 
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also  the  same  upward  normal  bending  force  T,,  produc- 
ing the  same  shear  as  before,  the  stress  L^'B'  is  the  same 
as  in  the  first  case,  given  by  equation  (23).  The  stress 
B'Ui,  however,  results  from  a  different  upward  longi- 
tudinal stress  increment  at  B'  of 

T,'  =  2Kd  —  T  (37) 

Therefore 
.■<lress  B'l\'  =  -\-{Stres.t  L^'B'  lij  equation  (23)  — 7\') 

(38) 

End-post  L.JJ^  has  the  same  shears  and  bending  mo- 
ments, and  stresses  in  compression  of  equal  magnitude  to 
the  tension  in  L^'U^'.  Thus  the  shears  and  bending  mo- 
ments in  all  end-posts,  and  also  the  lower-chord  stresses, 
■will  be  exactly  the  same  as  for  the  first  portal  type  ana- 
lyzed. 

9.     Stresses  ik  Lower  Lateral  Truss 

Assuming  first  that  the  diagonals  are  designed  to  take 
tension  only,  the  values  of  the  net  reactions  can  be  written 
by  analogy  from  equations  (8)  and  (9)  obtained  for  the 
upper  lateral  truss. 
Let 

iL\  =  Wind  load  per  foot  on  lower  lateral  truss. 
Then, 

Beoction  at  L,'\  ^  X-l  (    ^  s\  f       (8b) 

Reaction  at  L.^'\  2       '  ^^  y       lj\       (i.b) 

These  reactions  can  then  be  used  in  the  usual  manner  to 
find  shears  and  web  stresses,  and  also  the  chord  stresses  by 
the  chord-increment  method,  assuming  fixed  loading  and 
span  fully  loaded  for  maximum  stresses. 

If  moving  wind  load  is  specified,  of  course  the  chord 
stresses  are  the  same  as  before,  but  the  web  stresses  must 
be  computed  from  the  maximum  shears,  using  the  con- 
ventional method.  By  analogy  with  equation  (Sa),  the 
following  general  value  for  maximum  shear  Y  can  be 
given : 


r  =  f^AO^  +  i)p  +  s] 


(8c) 


Assume  second  that  the  diagonals  are  designed  to  take 
both  tension  and  compression,  as  is  generally  the  case 
when  they  are  connected  to  the  stringers.  For  this  case 
it  is  sufficiently  exact  to  assume  the  end  reactions  and 
shears  to  be  the  same  as  for  a  square  span  of  length 
I  ^  Np  on  the  center  line  and  that  the  Z-components 
of  the  stresses  in  the  two  diagonals  of  any  one  panel  are 
e(|ual.  Tlie  maximum  chord  stresses  are  then  computed 
by  the  coefficient  chord-increment  method  with  bridge 
fully  loaded.  The  maximum  web  stresses  for  moving  uni- 
form load  are  found  by  tiic  conventional  method  fur 
shears  by  the  following  equation,  which  is  exact  enough 
for  practical  purposes: 

"  ("  +  1) 


Shear  \ 


2  N 


>'\P 


.      ..  ,      V  (lengl/i  of  diuguiiul) 

Sirens  in  ihanonul  =  -  ^ — *-      -•'    — " ' 

2  0 

10.     Stkksses  Due  to  Wind  ox  Train 

The  overturning  efTcct  of  wind  on  train  produces  verti- 
cal panel  loads  on  the  main  trusses  and  stresses  in  all 
main  members.  The  only  stresses  which  need  be  con- 
sidered, however,  are  those  in  the  end-posts  uiid  the  lower 
chords,  wliich  are  maximum  fur  span  fully  luaded. 


Let 

it'T  =  uniform  load,  lb.  per  ft.,  acting  on  train, 
usually  taken  as  400  lb.  acting  at  a  height 
of  7  ft.  above  top  of  rail. 
fiT  =  Vertical  distance  of  wind  on  train  above  plane 

of  lower  laterals. 
IV T  =  (iV  —  1)  u'Tp  =  total  vet  wind  load  on  train. 
Then  net  end  reactions,  by  analogy  with  e(iuations  (6) 
and  (7)  will  be 


V  U;^ 


(6a) 
(7a) 


The  end-post  stresses  are  then  found  from  these  re- 
actions by  midtiplying  by   j,   and  the  end  lower-chord 

stresses  by  multiplying  by   j.     The  intermediate  chord 

stresses  can  be  computed  by  the  chord-increment  method, 

7iT 
each  vertical  panel  load  being  icTp  -r-- 

In  all  cases,  the  final  combination  of  wind-load  stresses 
with  dead-  and  live-load  stresses  in  the  main  truss  mem- 
bers is  to  be  made  in  exactly  the  same  manner  as  in  the 
case  of  a  square  span,  noting  that  the  end-posts  must  be 
designed  to  safely  develop  the  maximum  combined 
stresses  due  to  bending  in  botli  planes  in  addition  to  the 
total  direct  stress. 

The  foregoing  equations  can  be  used  for  trusses  with 
inclined  upper  chords  in  the  same  way  that  square  spans 
are  treated. 

Methods  and  formulas  for  finding  angles  and  length^ 
for  detailing  skew  portals  are  given  in  Exgixeering 
News  of  Feb.  11,  1909. 


Quaaimc^,  EM.* 

BV    W.    11.    GELSTOXt 

The  original  water-filter  plant  at  Quincy,  III.,  one  of 
the  earliest  mechanical-filter  plants  in  the  country  (built 
about  1891),  was  abandoned  Sept.  1,  1911,  when  the  new 
water-purification  system  was  put  in  place.  The  new 
])lant  consists  of  mixing  chambers,  settling  tanks,  six 
1,000,000-gal.  filter  units  and  two  small  clear-water  tanks. 

Two  complete  coagulating,  mixing  and  sedimentation 
units  are  provided,  so  connected  that  they  may  be  oper- 
ated in  i)arallel,  in  series  or  independently.  One  unit 
provides  for  two-thirds  and  the  other  for  one-third  of  the 
total  capacity. 

Our  short  experience  with  this  plant  leads  us  to  believe 
that  the  best  results  can  be  obtained  by  the  series  method 
of  operating.  The  plant  is  therefore  being  operated  as 
follows:  The  low-service  pumps  discharge  into  an  open 
furebay  where  the  water  is  treated  with  the  first  dose  of 
sidphate  of  aluniiiui.  It  then  travels  about  -100  ft.  over 
and  under  the  concrete  batlles  in  the  mixing  chambers  and 
finally  passes  through  sluice  gates  into  sedinuMitation  basin 
Xo.  2.  This  Imsin  is  27x91x20  ft.  deej).  and  is  provided 
with  a  vertiial  concrete  hallle  which  extends  nearly  the 
entire  length  of  the  basin  oi\  the  center  line.  When  the 
jjlant  is  operating  at  a  ti,000,000-gal.  rate  this  basin  pro- 
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\i(los  a  tnivi'l  of  about  K't  ft.  uiid  a  iH'tioil  nt  \\<,  1111111-. 
I'ur  si'dinu'iitalion. 

I'nmi  till'  outlt't  sidt'  of  this  Imsiii  the  water  in  drawn 
I'roin  llu'  surfaiv,  ovor  a  weir.  tliroii;;li  a  larj;i'  uliiiit'  >,'"•''• 
md  passos  tliroii{,'l»  a  <(iiun'ti'  lluiiu!  to  tlu*  wroml  forclmy. 
lion-  it  ri'ct'ivt's  its  sccoikI  dosi'  of  alum,  as  it  Im^miis  its 
mrtuous  passajfo  tlirou;,di  tlic  inixinj;  <'haiidM>rs  coiincilfd 
witli  hasin  No.  1.  Tliis  Uasin  is  nrixD  I  ft.  in  |)lan.  ami 
M)  ft.  (Urp,  wilii  line  MTtical  comTcti'  balllu  on  the  irnltT 
i  IK-  anMind  wliich  tin-  wafer  must  pass.  The  sedimenta- 
tion period  III  tliis  Imsin  is  aimul  three  hours,  making' 
n/o  liours   for  lioth   Imsins.     The  water  passes  from   the 

■  iitlet  side  of  this  Imsin  to  the  lillers. 

St«'el  storage  tanks,  for  <()aLr\ilatin^  solutions,  are  pro- 
ided  in  dui)lieate  for  the  alum  and  lime.  .\  snuill  elec- 
tiie  motor  is  used  to  stir  the  stdutions  constantly  to  ke»'p 
dit-m  of  uniform  streuirlh.  The  eoa^ndant  feed  is  aceom- 
plislied  iiy  means  of  eonstanl-head  oriliee  boxes,  the  solu- 
tion tluwiny:  by  ijravity  from  the  oriliei-  boxes  to  the  fore- 
I  iiys. 

A  eoniplete  hypochlorite  stt'rili/.imr  plant  is  also  in- 
lalled  in  dupliiate.  This  solution  Hows  by  j^'ravity  and 
I  is  introduced  into  tlu"  liltered  water  as  it  pa.s.ses  through 
i  'i\-\n.  pijie  line  on  its  way  to  the  high-service  pumps. 
The  six  filters  are  grouped  three  on  each  side  of  the 
pilK"  gallery.  They  have  a  sand  area  12x:!2  ft.  and  are 
10  ft.  deep.  The  strainer  system  is  designed  for  com- 
:  iiied  air-and-water  wash.  The  strainers  are  covered  to  a 
lepth  of  \'i  in.  with  graded  gravel  and  the  sand  has  a 
k'pth  of  'M)  in.  Ottawa  sand  of  O..'58-nini.  effective  size 
Is  used.  The  filters  are  equipped  with  loss-of-head  gage.s, 
liydraulic-operated  valves  and  the  Simplex  type  of  rate 

■  outrollers. 

Two  clear-water  basins  ijeiieath  lilter  beds  provide  stor- 
ge  capacity  for  160,000  gal. 

There  is  a  well  equiiiiieil  water-works  laiioratory,  lo- 
afed in  the  head  house,  having  a  total  floor  area  of 
"'*a  sq.ft. 

The  original  designs  for  this  plant  were  prei)ared  l)y 
I).  W.  Mead  and  C.  V.  Seastone,  consulting  engineers, 
of  JIadisou,  Wis.  The  contract  for  the  construction  of  the 
plant  was  awarded  to  the  New  York  Continental  Jewel 
Filtration  Co.  and  this  company  sublet  the  building  con- 
struction to  the  Coddington  Engineering  Co.,  of  Milwau- 
kee. Wis.  Carl  Francis  was  resident  engineer  for  the 
filter  company  during  the  construction  period.  Gilbert 
I'ratt  was  in  charge  of  its  operation  during  the  official  ef- 
liciency  te.st,  which  was  conducted  by  W.  F.  Langelier  of 
the  Illinois  State  Water  Survey.  Valuable  assistance 
was  also  rendered  by  Edward  Bartow  and  Paul  Hansen 
(of  the  State  Water  Survey)  in  the  preparation  of  the 
plans  and  the  final  award  of  tlie  cuntract. 


lifMiiltN   of   n    \\  ntor-\\  asle    Siirv«'y   at    W  nHliinc(0".   D.   C — 

The  iliiily  water  puiiipiisie  of  Washington  incieased  from  44  to 
66  niiUion  gallon.s  lietween  isyfi  ami  1906  and  the  daily  per 
capita  consumption  from  161  to  217  gal.  I'itonieter  surveys 
were  started  in  1906  and  the  force  increased  until  in  1912 
forty  men  were  operatin;?  eleven  pitonieters.  The  elimination 
of  leakage  and  waste  at  the  close  of  the  work  had  reduced 
the  <lally  pumpage  by  11  million  gallons  and  the  per  capita 
consumption  to  1.51  gal.  The  investment  in  operating  cost 
In  the  latter  period  of  the  work  amounted  to  $■'52,000  per  year, 
hut  the  waste  elimination  represented  a  57%  return  upon  the 
Investment. — From  a  paper  by  I'aul  Lanham,  Fltometer  Oper- 
itor.  Washington.  D.  C,  before  the  Indiana  Sanitary  and 
Water   Supply   Association. 


£lectric-Alr  Brake  Adopted  by 
PemnsylvaniA  R.R. 

It  has  reientiv  been  announced  tliiil  i^lecf ro-piieiiiiiatii 
lirakeH  would  be  used  by  the  IVnnsylvania  IMf.  lor  jmsseii- 
ger-service  eipiipnieiit  in  place  of  the  air  iiiakes  now  used. 
Cars  in  service  will  be  equipped  as  rai)idly  as  op])ortiin- 
ily  and  available  funds  permit.  It  is  widl  known  that 
the  action  of  air  brakes  is  serial,  ihc.  brakes  b(;ing  applied 
lirst  on  the  engine  ami  first  car,  then  on  tli(!  second  car 
nndso  on.  About  H  sec  elapse  from  flu-  time  application 
is  started  on  the  engine  until  full  liraking  force  is  se- 
cured at  the  end  of  a  I2-ear  tiiiin.  The  use  of  all- 
steel  cars,  weighing  120.000  lb.,  ga\(:  more  .severe  shocks 
ami  surges  in  the  train  than  could  be  well  tolerated. 

The  new  brake  dilVers  from  the  old  type  mainly  in 
that  the  control  of  the  application  of  iniMpressed  air  is 
by  an  electric  circuit  wiiii  h  e\tiiiil>  the  length  of  the 
train.*  All  brakes  are  applieil  at  tin'  same  instant  on 
all  the  cars.  The  full  ijraking  power  of  the  equipment 
is  exerted  throughout  the  length  of  the  train  2  sec.  after 
the  engine-man  has  made  aiiplication. 

To  trv  out  this  equipment  before  its  ado])tioii,  in  1!)l;l, 
an  extensive  .series  of  tests  was  made  jointly  by  the 
IVnnsylvania  li.H.  and  the  Westinghou.se  Air  Brake  Co. 
on  the  Atlantic  City  division  of  the  West  Jersey  &  Sea- 
shore ll.U.,  near  Alisecon  Station,  where  there  is  a  level 
high-si)eed  stretch  of  track.  (Some  details  were  i)resented 
in  the  paper  "Brake  Performance  on  Modern  Steam  Pail- 
road  Passenger  Trains,"  by  S.  W.  Dudley,  before  the 
American  Society  of  Mechanical  Engineers,  February, 
1914.)  The  trials  occupied  three  months,  in  which  time 
r!!)l  sto|)s  were  made  from  siieeds  varying  up  to  80  mi. 
per  hr. 

Among  the  multitude  of  results  .secured  several  are  of 
unusual  interest.  The  shortest  emergency  stop  of  a  single 
car  without  locomotive  and  running  at  60  mi.  per  hour 
was  made  in  725  ft.  The  shortest  stop  from  80  mi.  per 
hour  was  made  in  1422  ft.  This  was  with  a  modern 
steel  passenger  coach  and  is  the  record  for  stopping  a 
railroad  car.  The  shortest  stop  of  a  locomotive  and 
train  of  12  such  cars  from  a  speed  of  60  mi.  per  hr. 
was  made  in  1021  ft.  The  shortest  stop  of  this  train 
from  a  speed  of  80  mi.  per  hr.  was  made  in  2197  ft. 
These  figures  show  that  the  braking  distance  has  been  re- 
duced by  a  third,  in  addition  to  eliminating  the  shocks 
and  surges  of  older  equipment.  A  train  weigliing  200(1 
tons  can  be  stopi)e(l  .gently  in  li'i'O  ft. — i)ractically  its 
own  lenuth. 


•The  earlier  electro-pneumatic  br.-ike,  developed  by  the 
Westinghouse  compan.v  for  tlie  existing  New  York  subway 
ears,  was  described  in  "ICngineering  News,"  Feb.  20,  1912. 
Th<-  newer  system  (types  "U.  C."  and  "A.  M.  U.  E.")  differs 
materially  from  the  old,  which  had  triple,  magnet  and  vent 
valves,  main  tanks,  auxiliary  and  supplementary  reservoirs, 
brake  cylinder,  no-voltage  release,  motorman's  air-  and  elec- 
tric-control valve,  comi)ressor,  master  governor,  reservoir 
pipe,  brake  pipe  and  electric  governor,  release,  application, 
emergency  and  supply  train  lines.  For  the  new  subway  cars 
of  the  New  York  Municipal  Ry.  Corporation,  the  new  system 
is  being  furnished,  there  being  a  universal  valve  (with  air 
and  electric  sections),  main  tanks,  emergency,  service  .and 
auxiliary  reservoirs,  brake  cylinder,  motorman's  control 
v.alve  (air  and  electric),  compressor,  master  governor,  brake 
pil)e  and  electric  supply,  emergency,  application,  relea;;e 
and  ^'overnor  train  lines.  This  is  somewhat  simpler. 
The  superseded  Pennsylvania  car  equipment  (Westim,-- 
house  type  I'.  M.)  in  its  essential  parts  comprised  a  brake 
I>il)e,  quick-action  triple  valve,  brake  cylinder  and  auxiliary 
reservoir.  The  new  outfit  comprises  the  brake  pipe,  universal 
valve,  brake  cylinder,  service,  emergency  and  auxiliary  res- 
ervoirs, the  electric  release,  application,  emergency,  governor 
and  battery  (positive  and  negative)  train  lines  and  a  bat- 
tery. The  locomotives  used  with  this  rolling  stock  will 
require  only  a  new  cngineman's  valve,  or  the  attachment  of 
the  electric  contacts  to  the  old  valves,  and  the  proper  plugs 
and   receptacles  for  the   train  lines. 
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Low- Water  Bridges 
reiatial  Stresiarasp  Beasar  Co., 


Bv  Tekkell  Baktlett* 

Bexar  County,  Texas,  the  eounty-seat  of  which  is  San 
Antouio,  the  largest  city  of  the  state,  has  adopted  a  defin- 
ite policy  of  replacement  of  all  temporary  bridges  on  main 
roads  by  concrete  .structures.  The  total  amount  which  is 
being  expended  for  concrete  bridges  at  the  present  t"me 
is  $200,000,  whidi  will  proviile  permanent  structures  at 
about  10%  of  the  main  road  stream  crossings  within  the 
county. 

The  streams  in  the  northern  part  of  the  county  are  in 
comparatively  shallow  beds,  and  the  roads  have  hereto- 
fore approached  by  easy  grades  and  crossed  on  ordir^ary 


•Of  r.arllett  &  Ranney,  Consulting  Engineers,  San  Antonio, 


fords.  Usually  these  streams  have  little  or  no  water  in 
them,  but  occasionally  torrential  floods  come  down  from 
the  hills  above  with  crests  from  ten  to  even  twenty  feet 
deep.  The  average  frequency  of  these  rises  is  probably 
not  over  two  in  a  year,  and  the  crests  pass  witliin  a  few 
hours.  A  considerable  afterflow  remains,  however,  which 
in  the  past  has  caused  serious  inconvenience  to  automo- 
biles for  two  or  three  months  and  has  absolutely  inter- 
rupted traflBc  at  the  old  fords  for  a  period  ranging  from 
three  to  six  weeks  after  each  storm. 

For  eleven  of  these  crossings  a  low-water  type  of  bridge 
has.  been  adopted.  These  structures  are  entirely  sub- 
merged by  the  crest  of  the  floods,  and  traffic  is  interrupted 
for  from  twelve  to  twenty-four  hours.  Sufficient  openings 
are  provided  under  the  low  bridges  to  carry  a  considerable 
flow,  and  in  addition  the  bridge  floor  is  made  absolutely 
level  so  that  the  roadway  forms  a  passable  ford  even  with 
the  openings  filled  and  a  sheet  of  water  12  or  15  in.  deep 
over  the  top.     These  low  bridges  will  serve  to  carry  tlie 
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1.1  1.    ArsTl.N-SAl.Ali' 


-Waii.u   i;i;iiH,:i;,   r)i;xAK  CoL'XTV,  Texas 


(Designs  for  this  bridge,  made  by  the  Bexar  Co.  authorities,  were    approved    by    the    U.    S.    Office    of    Public    Roads;      the 
structure   forms  a  part   of   the   San  Antonio-Austin   Post  Road  now  being  built  by  the  United  States  Government) 
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-mall  rises,  and  trallic  will   nnl   ho  slopped  except  for  a  with  llic  principal  widlli  of  tlie  fooling  turned  outward 

i|i)r(  period  during;  llie  crest  of  Hoods.  to  form,  if  needed,  a  profx-ction  a;,'ainKt  scour.     The  lop 

All  of  the  low-water  hriiljjes  consist  of  ordiiuirv  ctil-  ert-  of  the  retaining  walls  forins  a  part  of   and  is  in  eontinu- 

^po  slah  spans  over  (he  tipenin;,'s,  and  two  types  <if  foun-  oiis  line  with  the  curhinf,'  ovit  the;  opi'ninj,'H.     JJ(!lwecn 

iUtit)ns  are  used.     l''or  rot  k  footin;;s  the  snuill  pi<'rs  are  these   retaining,'   wells  n    (ill   of   Inr^je  stone,   f,'ravel   and 

irrieil  IV  in.  into  ihc  rock  and  anchored  with  lish  holts  earth   is   placed   and    moist-lamped.     The   fill    is  covered 

i'V-  ">•'>•     \Vhcn'  ilic   I'oiindntions  are  irrinel  or  clay  a  on  toj)  hy  h  'i-in.  plain  concrete  slah.     This  slnh  is  sep- 

MitiiHious  shili  footing  is  placed,  and  alon<;  its  upstream  arated  from  the  nftaiiiinj^  walls  at  the  sides  hy  tar  paper, 

M,l  (loWMslrciiiM  cdycs   niiilci-   the  loili-  ni    ih.'   Iirlil.'<-  ii  and  has  similar  joints  iniiis\crsclv  at    intervals  of  '.',()  ft. 
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PART      LONGITUDINAL       SECTION 

continuous  cutoil'  Mali  is  carried  down  in  a  trench  i  ft. 
below  the  footing  slah  (Fi^.  '^). 

The  openin<rs  are  ]>laced  in  the  center  of  the  stniclure 
and  concrete  retaininjj  walls  are  carried  back  to  a  ijoint 
tt'here  the  level  of  tlie  liridge  floor  intersects  the  natural 
s^round  surface.  On  rock  footings  the  retainiiig  vails 
are  of  gravity  tj'pc  and  anchored  to  the  rock  witli  fi.sh 


Kl<i.    :!.       TVI'ICAI,    (ili.UKL    FOOTINC!    De.siox 

()\er  the  openings  a  curb  is  constructed  12  in.  wide  and 
12  in.  high,  huilt  continuously  witli  the  floor  slah.  The 
outer  edges  of  this  curb  i)lock  are  beveled  to  ease  the  pass- 
age of  water.  A  considerable  number  of  drainage  open- 
ings is  ])rovided  through  the  curb  to  cause  .some  cur- 
rent over  the  roadway  during  passage  of  floods.  Without 
these  frequent  drainage  openings  the  level  flooring  of  the 
bridge  with  the  curbs  at  the  sides  would  act  as  a  skim- 
ming basin  and  fill  with  silt.  The  width  of  the  bridges 
i?  18  ft.  clear  between  curbs.  The  road  surface  aoioss 
these  bridges  consi.-sts  of  a  gravel  macadam  which  will  be 
tarviated.  The  tarvia  treatment  is  not  absolutely  es- 
sential l)ut  obviates  the  possibility  of  some  resurfo^-ing 
after  floods. 

The  height  of  the  structures  varies  from  3  to  5  ft. 


Fig.  4.    Low-W.mtr  Bridge  Across  Leon  Creek,  Bexak  Couxtt.  Texas 
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above  the  stream  bed,  and  witli  the  thin  slab  and  low  rurb 
they  offer  little  obstruction  to  floods.     There  is  no  rail. 

DIMENSIONS    AND    COSTS    OF    LOW    BRIDGES,    BEXAR    COUNTY, 
TEXAS 


.5  -^  Z  -^  ^  -^  .1 

Name  of  Stnicture              S  r>-^  'i.R  J  g^  S 

Road      Stream                  O  -''  H  H  O  U  fe. 

Austin— Salado 13-10x4  122  252  $5472.86  $21 .70  $1 .20  Shale 

Seguin— Salado 5-10x2.5  85  135  2642.00  19.55  1.09  Clay 

St.  Hedwig— Salado. .  6-8x4  20  68  2036.75  29.90  1.66  Clay 
Sulphur  Springs — 

Salado  No.  1 5-10x2  5  35  85  2152.90  25.30  1.40  Clay 

Sulphur  Springs — 

Salado  No.  2 4-10x2.5  15  55  1672  00  30.40  1.69  Clay 

Frederick.sburg — 

I.eon  No.  1 7-8x2  5  90  146  2032.72  13.90  0.77  Rock 

Fredericksburg — 

Leon  No.  2 6-8x2  5  92  140  24.34   17  17.35  0.97  Rock 

Fredericksburg — 

Leon  No.  3 6-8x2  5  44  92  1496  57  16,30  0.91  Rock 

Fredericksburg — 

Leon  No.  4 6-8x2.5  62  110  2008  75  18  30  102  Rock 

Fredericksburg — 

Leon  No.  5 6-8x3  122  170  3199  00  18.80     1.05  Gravel 

Castrovillc — Leon....  12-10x3.5  16  136  4063.00  29  90  1.66  Clay 

Totals 1389$29,210.72 

.\verages $21.10  $1   17 

Note:  .\11  widths  18  ft.  between  curbs.  The  higher  costs  are  in  cases  where  the 
lengths  of  extension  walls  is  small  compared  to  the  length  of  bridge  proper  over 
the  openings.  Rock  footings  arc  also  cheaper  than  footings  requiring  a  lower 
footing  slab. 

The  appended  table  of  costs  does  not  indicate  the  full 
economy  of  these  structures ;  the  cost  per  square  foot  is 


Hew  IR.^nl^y??'Si5>'  Tes'ssaairasvl  a^fe 

The  passenger  terminals  of  the  railways  entering  Den- 
ver, Colo.,  have  been  inadequate  for  traffic  conditioris 
for  some  years,  and  plans  have  now  been  adopted  for  en- 
larging the  terminals  and  remodeling  the  union  station. 
The  present  terminals  were  built  by  the  Union  Depot  .^ 
Railway  Co.  in  1880 ;  they  were  enlarged  in  189-1,  and  in 
that  year  the  station  building  was  burned  but  was  rebuilt 
practically  on  the  original  plans. 

The  Denver  Union  Terminal  Ry.  Co.  was  organized 
in  1912  to  take  over  the  holdings  of  the  old  conqiauy.  and 
to  purchase  additional  propert)'  and  increase  the  facilities. 
The  six  trunk  lines  which  enter  the  city  hold  equal  inter- 
ests in  this  company,  and  an  engineers'  committee  was 
formed  consisting  of  the  chief  engineers  of  these  roads,  as 
follows:  F.  C.  Cowan  (Chairman).  Colorado  &  Southern 
Rv. ;  C.  F.  W.  Felt,  A.,  T.  &  S.  F.  Rv. ;  T.  E.  Calvert,  C. 
B.  &  Q.  R.R.:  C.  A.  Mor.«e,  C,  R.' I.  &  P.  Ry.;  J.  G. 
Gwyn,  D.  &  R.  G.  R.R.,  and  R.  L.  Huntley,  U"  P.  R.R. 
The  committee  employed  C.  C.  Post  (Assistant  Engineer, 
U.  P.  R.R.)  to  prepare  the  plans  for  the  new  terminal,  and 
approved  these  in  July,  191.3.  It  also  appointed  Gove 
&  Walsh,  of  Denver,  as  architects  for  the  building.  The 
total  cost  of  the  improvements,  including  the  purchase  of 
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somewhat  less  tliaii  Tor  liigli  liridgcs,  liiit  it  must  also  be 
remembered  that  tiie  hi;;li  hridges  are  two  or  even  tliree 
times  as  long  as  is  necessary  Idp  (lie  low  bridges. 

All  of  the  low  bridges  are  i)eiiig  constructed  l)y  Tiios.  C. 
Nelson,  contractor,  under  the  designs  and  supervision  of 
IJjirtlett  &  Ranncy,  Cousulting  Engineers  for  Bexar 
County,  Texas. 

For  at  least  J)!). 5%  of  the  time,  under  tlie  condi'^ions 
descrilied,  tlie  low  water  liridgcs  will  give  the  same  .service 
to  traflic  that  would  l)e  cfTcctcd  by  the  usual  type  of  high 
bridges  and  at  an  average  iuvestnient  of  not  over  one- 
quarter. 


new  property   (but  not  tiic  purchase  of  i>roperty  of  tlie 
old  (ompany),  is  estimated  at  $2,-.'80,0()(). 

A  general  plan  of  the  new  terminal  is  shown  in  Fig  1. 
The  yard  will  be  raised  5  ft.  above  its  ])re.sent  level,  and 
will  have  a  transverse  slope  of  1%  from  tlie  building  m 
order  to  provide  drainage.  This  raising  of  the  track  level 
was  r.ecessary  in  order  to  get  clearance  for  a  j)asseng:'r 
subway  having  its  (loor  above  the  water  level  of  the  Plat'e 
River,  whicii  runs  near  the  station  and  is  subject  to  tloot's. 
The  station  is  of  the  through  tyjie,  with  tlie  building  at 
one  side.  The  truck  plan  provides  for  nine  through  track" 
having  an  average  length  of  2400  ft.,  ami  outsiile  of  the«e 
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will  he  M  Iniik  lor  fr('i;:lil  Inilli.'  ami  .>.wit(li-fii^'iiii'  move 
iiii'iits.  Tlu'  four  oilier  |tasM'ii<jcr  tracks  an-  of  iiiixi'd 
jjnjje  (1  rt.  f^'-j  in.  ami  :i  fl.),  to  mrommnilnl.'  llw  niirn.vi 
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Kit;.  2.     CoNnticTK   Platkorm   Siikltkks  ok  Unit 

('DNHTUtTCTlON.  FOK  TlIK   DlCWKIi  UnION   STATION' 

j:iig(>  linos.  All  switclics  and  signal.-;  will  he  inlerlockoil. 
and  will  \w  oporatod  I'roin  two  lowers,  one  at  each  (;nd  of 
I ho  vard. 


^a.^M-iii^crs  jjoiiijj  to  tlio  truJMh  pasn  tliroii;,d)  tlir  ticket 
;;a(os  niid  dcHcoiid  a  l:;i-ft.  incliiu'  on  a  ^.'nidc  of  I  in  10 
to  a  Kiiliway  .10  ft.  wide,  frotn  wliicli  Ht»iir«  lead  to  tin; 
Huvural  iiJMtforms.  j'Vorn  tlio  ond  of  tiuH  Kiibway  an  in- 
cliiu'  i',vtondM  under  the  liiiildin;:,  HHcoiidinf,'  to  tlie  ntroet 
IcvpI,  ho  that  |)UHHeiij,'erH  from  the  trains  can  go  directly 
lo  tJiP  Htrect.  This  arran;:enienl  is  ■-liown  in  Fip.  li. 
The  floor  of  tlie  suhway  is  H  fl.  licjnw  tlial  of  I  Ik;  hiiild- 
in;,'  and  concourse,  and  I.'!  fl.  Iidou  llic  |i!i-'-cii;.rcr  [dat- 
I'nrms. 

The  present,  station  hiiildiii;,'  will  he  retained.  Imt  en- 
larp'd  and  reinodclod.  The  central  ])ortion  will  In;  pulled 
down  and  iclniilt  as  a  fireproof  steel  and  tile  structure 
l<I.').\l  Hi  fl.  It  will  he  faced  with  j.'ranit(!  at  the  hase,  and 
terra  cotta  ahovo.  This  portion  of  tho  station  will  include 
Ihe  main  eiitranco.  the  wailing  room  (lOO.vlOO  ft.)  and 
passenger  facilitios.  Tlu;  two  wing.s  are  oach  filxlSO  ft. 
One  will  contain  tho  dining  and  lunch  rooms  and  tho  ex- 
jircss  and  mail  ollices.  The  other  will  he  occupied  almost 
entirely  hy  tho  haggago  room.  The  contract  for  the  re- 
modeling of  the  huiiding  has  hcen  awarded  to  Stocker  & 
Fra.ser,  of  Denver. 

The  construction  of  the  new  terminal  will  necessitate 
the  closing  of  .several  streets.  This  will  include  19th 
St.,  making  necessary  a  connection  hetween  this  .street 
and  the  20th  St.  viaduct.     This  approach  will  jjo  of  .steel 
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Kk;.  .').     I'ltoss-SKrriox  of  New  Station'  at  Denveu,   Coi.o. 

(This   shows   the    concoiir.sc,   platforms   and   subway,   with   exit   iiuliiio   Ic.ulinK  dircotly   to   tlie   street) 


The  track  and  platform  arrangement  is  tiniisnal,  the 
tracks  being  arranged  singly  instead  of  in  jjairs,  and  alter- 
nate platforms  being  for  passengers  and  for  trucking  ser- 
vice, thus  keeping  the  passenger  platforms  entirely  free 
from  truck  movements.  The  platforms  are  1200  to  2050 
ft,  long  and  tho.se  for  trucking  are  nearly  the  same  width 
as  the  others,  the  spacing  of  tracks  being  alternately  271/^ 
ft.  e.  to  c.  (over  the  passenger  platforms)  and  24  ft.  c. 
to  c.  (over  the  trucking  platforms).  The  passenger  plat- 
forms will  have  shelter  roofs  of  the  butterfly  type.  These 
will  be  built  of  .separate  concrete  parts  or  units,  erected 
in  the  same  way  as  steel  or  wood  members.  The  design 
is  shown  in  Fig.  2 ;  these  shelters  will  be  built  by  the 
Unit-Bilt  Construction  Co.,  of  St.  Louis,  ^lo. 

At  one  end  of  the  station  is  a  subway  for  express  and 
mail  trucking,  and  at  the  other  end  is  a  similar  subw'ay 
for  l)aggage.  Electric  motor  trucks  will  be  used.  At  one 
end  is  a  single  stub  track  for  baggage  cars  and  at  the 
other  end  a  similar  track  for  mail  and  express  cars.  These 
have  high  platforms  reached  by  ramps. 

The  concourse,  between  the  station  building  and  the 
tracks,  is  40  to  .50  ft.  wide.  It  is  level  with  the  main 
floor  of  the  building,  and  4  ft.  below  the  platform  level, 
and  is  separated  from  the  first  train  platform  by  a  fence. 


construction  with  a  20-ft.  roadway  on  a  grade  of  31/^ %. 
The  16th  St.  viaduct  will  have  to  be  raised  5  ft.  for  a  dis- 
tance of  750  ft.  in  order  to  give  the  necessary  clearance 
for  the  tracks  at  their  new  elevation. 


A  Siinitary  Survey  of  VinornneN,  Intl.,  made  by  the  Indiana 
State  Board  of  Health,  was  described  by  John  Dig-gs,  State 
Water  Chemist,  in  a  recent  paper  before  the  Indiana  Sanitary 
and  Water  Supply  Association.  The  work  was  carried  o«  for 
approximately  four  months  with  an  organization  of  five  men. 
Vincennes  is  one  of  the  oldest  towns  in  Indiana  and  at  present 
has  a  population  of  approximately  17,000.  During  the  in- 
vestigation every  private  well  was  given  chemical  and  bac- 
teriological examination  and  the  sanitary  conditions  sur- 
rounding each  house  were  studied  and  tabulated.  There  are 
in  use  appro.ximately  3000  wells,  a  larger  proportion  than 
are  in  use  in  any  other  city  in  the  state,  while  the  city's 
water-supply  is  a  very  satisfactory  filtered  water  from  the 
Wabash  River.  There  are  also  in  use  3229  privy  vaults,  in 
spite  of  the  fact  that  the  city  has  installed  recently  the  best 
sewerage  system  in  Indiana.  A  total  of  30S9  private  resi- 
dences were  surveyed,  and  of  the  wells  examined,  722  were 
found  to  be  polluted  and  condemned;  these  were  principally 
found  in  the  older  section  of  the  city.  Privy  vaults  to  the 
number  of  fill  were  condemned  and  187  cesspools  were  ordered 
to  be  eliminated.  In  spite  of  the  fact  that  the  city  is  situ- 
ated on  a  pervious  gravel  stratum  there  were  found  to  be 
quite  a  large  proportion  of  the  wells — some  in  use  as  long  as 
fifty  years — producing  a  water  of  good  analytical  character 
and  quite  suitable  for  a  public  water-supply. 
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.V  method  of  making  a  l)itumiiious  earth  pavement  has 
iieen  in  use  for  about  three  years  at  lola,  Kan.  The  earth 
obtained  along  the  road  or  street,  or  from  any  convenient 
I)lace,  is  delivered  to  a  portable  plant  on  the  ground.  In 
this  it  is  first  heated,  pulverized  and  screened.  The  dust 
is  then  raised  to  a  mixing  hopper  where  hot  asphalt  is 
admitted  in  the  form  of  a  fine  spray,  so  that  the  dry  dust 
will  absorb  it.  Tiie  quantity  and  ciiaracter  of  the  asphalt 
vary  with  the  character  of  the  earth  used. 

The  mixture  is  dumped  from  the  hopper  into  wagons 
and  distributed  upon  the  roadway,  where  it  is  spread  to 
a  thickness  of  about  IV2  ^^-  When  cool,  it  is  rolled  with  a 
5-ton  roller.  The  process  is  repeated  until  a  depth  of 
about  3  in.  has  been  obtained. 

Practically  any  kind  of  material  that  will  absorb 
asphalt  can  be  used.  Hard  and  nonabsorbcnt  materials 
are  not  suitable,  and  a  sandy  loam  having  a  large  propor- 
tion of  coarse,  flinty  sand  would  be  less  suitable  than  a 
Inam  without  sand.  It  is  stated  that  with  the  ab.«ence  of 
liard  material  or  aggregate  no  expansion  joints  are  nec- 
essary, aiul  there  is  no  tendency  to  crack  or  disintegrate. 
The  wearing  surface  is  waterproof,  but  care  must  be 
taken  to  keep  the  subgrade  well  drained. 

The  first  paving  at  lola  was  on  a  single  block,  in  Octo- 
licr,  1911.  Since  then  26  blocks  of  pavement  have  been 
laid,  the  foundation  in  all  cases  being  the  natural  soil, 
well  rolled  and  compacted.  C.  E.  Stebbins,  Commissioner 
of  Streets,  has  reported  favorably  on  this  paving.  The 
process  and  manufacturing  plant  are  controlled  by  the 
Bituminized  Road  Co.,  of  Kansas  City,  Mo.  The  cost  is 
-aid  to  be  from  $1.10  to  $1.25  per  sq.yd.  of  3-in.  paving. 

:« 

UsatLased  InrS^a^tioBa  Caia^Is 
By  F.  H.  Xewell* 

-V  striking  feature  of  the  latest  report  of  the  State  En- 
gineer of  Nebraskaf  is  the  summing  up  of  the  condition 
of  irrigation  in  the  state.  It  is  shown  (page  52)  that 
of  all  the  canals  built  within  tlie  state  53%  were  in  opera- 
tion during  1914.  In  other  words,  only  a  little  over  one- 
lialf  of  the  works  built  in  previous  years  have  been  put  to 
beneiicial  use.  ^lany  of  these  unused  or  abandoned  canals 
were  of  small  cost,  but  others  represent  very  large  invest- 
ments. Wlien  we  come  to  mileage  the  showing  is  a 
little  better,  as  60%  of  the  total  mileage  constructed  was 
in  operation  ;  but  the  acreage  actually  cultivated  was  less, 
being  approximately  50%,  of  the  land  which  could  have 
been  sup[)lied  by  the  canals  which  did  operate,  and,  of 
(ourse,  only  a  very  small  portion  of  the  total  acreage 
wiiich  might  have  been  supplied  from  the  canals  built  at 
one  time  or  another. 

The  causes  of  tliis  condition  are  attributed  to  lack  of 
water,  or  to  put  it  in  aiiotiier  way,  many  of  the  canals  were 
built  for  an  acreage  larger  tiuiii  could  be  supplied  by  the 
ordinary  flow.  The  failures  thus  go  back  to  over-enthu- 
-iasm,  to  speculation,  and  really  to  poor  engineering  or 
neglect  of  engineering  advice.  Somewhere  along  the 
line  has   been   carelessne.-^s   or   iiiex(usal)le    ignorance,   us 


for  iiiany  years  the  limitations  of  water-supply  have  beiii 
fairly  well  known  or  could  have  been  predicted. 

The  investment  in  canals  and  lands  not  utilized,  and 
the  corresponding  losses,  run  into  millions  of  dollars.  The 
totals  will  probably  never  be  known,  but  the  -effect  here, 
as  elsewhere  throughout  the  West,  has  been  to  cau.se  irri- 
gation to  fall  into  disrepute  and  to  hold  back  the  proper 
growth  of  the  country  and  the  use  of  its  natural  resources. 
The  engineering  profession  as  a  whole,  as  well  as  inves- 
tors, must  lose  directly  and  indirectly.  The  lesson  so 
dearly  learned  should  not  be  lightly  disregarded.  There 
is  a  tendency  to  forget  these  disagreeable  facts,  but  it  is 
the  duty  of  the  engineering  profession  to  keep  them  in 
mind  and  avoid  similar  dangers  in  the  revival  which  it 
is  hoped  will  soon  come  in  work  of  this  character. 


)alKii<Dtjal^a©s  ©If  IDrsiaEas^M^^EJa^clh 


•I^ntc    PIrertor,    U.    H.     Reclnmutlon    .Servloi-,    WnHhlnKloii, 
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♦  Tenth  Biennial  Heport  of  ehn  Htiito  Hoiird  of  TrrlKiilion, 
IllKhwiiyn  nnil  DrftlniiKo  to  the  (lovurnor  of  Nt'liniHka.  Hy 
fxiimld   I).   I'ricp,  Statp   lOnKlnoiT,   t^lncoln,  .Neh. 


Some  of  tlie  difficulties  (engineering,  legal  and  finan- 
cial) encountered  by  contractors  for  di-ainage-ditch  ex- 
cavation were  outlined  at  the  meeting  of  the  Iowa  State 
Drainage  Association,  at  Webster  City,  Feb.  25-26,  in 
a  paper  by  H.  B.  Whitney,  contracting  engineer,  of 
Des  ^loine.s.  Iowa. 

In  the  form  of  contract  very  generally  employed,  a 
clause  provides  that  the  contractor  '"shall  keep  the  ditch 
in  good  condition  and  repair  at  his  own  expense  until 
it  is  finally  accepted."  Another  clause  provides  that  he 
is  to  "sustain  all  damages  from  the  action  of  the  ele- 
ments." In  some  extreme  cases  it  has  been  claimed 
that  the  contractor  must  deliver  the  ditch  true  to  grade 
at  the  time  of  its  acceptance,  in  spite  of  the  fact  that 
silting  will  commence  as  soon  as  a  part  of  the  channel 
is  completed,  and  that  silt  will  be  brought  in  by  al! 
tributary  streams. 

On  behalf  of  the  contractor,  it  is  claimed  that  he  ha> 
a  right  to  assume  that  the  engineer  has  i)lannecl  the 
ditch  to  provide  for  natural  silting.  If  the  contractor 
should  find  it  necessary  to  excavate  deeper  to  allow 
for  silting,  he  would  not  be  allowed  pay  for  this  excess 
excavation.  Even  if  the  work  should  be  improperly 
planned,  it  is  not  the  part  of  the  contractor  to  make  it 
good.  He  imdertakes  to  do  certain  work  in  accordamc 
with  plans  and  specifications  on  which  his  bid  is  based, 
and  he  is  not  liable  if  the  work  should  then  prove  un- 
satisfactory from  faulty  design. 

River-straightening  jobs  for  drainage  improvement 
are  sometimes  a  source  of  dispute  in  this  connection. 
In  such  work  it  is  usual  to  design  the  ditch  of  smaller 
capacity  than  would  be  required  to  carry  flood  waters, 
it  being  expected  that  the  channel  will  scour  and  widen 
to  the  required  dimensions.  It  seems  then  unfair  for 
the  supervisors  to  hold  the  contractor  li>iJ)Ie  for  caving 
bank.s,  when  the  original  intent  was  that  they  should 
cave,  and  he  has  com|)leted  tlie  work  as  called  for  by 
the  contract  and  specifications. 

Anotiier  cause  of  trouble  is  where  the  width  of  right- 
of-way  is  specified  arbitrarily,  without  regard  to  depth 
of  channel  or  other  conditions.  In  one  case  a  width  of 
100  ft.  was  specified  where  the  bottom  width  was  20 
ft.  with  1/.:  1  .slopes  and  a  dejith  of  16  to  22  (t.,  while 
a  bcrm  of  S  ft.  was  re(|iiired  on  each  side  of  the  cut.  The 
Inwii  law    docs  not  allow  the  contnictor  to  placi'  maleriiil 
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nlsi(l(>  of  tho  ri;,'lit-ur-\vav  liiif.  iind  il  iimv  Ix'  a  rJHky 
;  ittcr  to  pile  sticli  a  iiia>s  of  iiia(<M'ial  xn  dost'  to  tliu 

l;,'i'  of  flio  (litcli.  It.  is  t>s|U!cially  wrKHiH  tn  tin*  coii- 
11  u'tor  if  (his  should  caiiso  llic  haiiivs  to  cavo,  coiniu'lliii^' 
liiiii  to  n'liandlo  the  iiiatcrial  to  "maintain"  a  channrl 
which  lio  liail  coniidctcd  ncfordin;:   to   riMniircnuMits. 

In  a  ('uso  of  this  kind  when'  tho  conlrartor  liad  to  take 
(Mit  an  oxcoss  of  material  du«'  to  cavin;;  sIo|m's,  and  had 
spread  this  outside  of  the  ri<,dit-of-\vav  (tin-  width  of 
which  was  ample  for  the  normal  cut),  (lie  court  sus- 
tained the  landowner  in  a  claim  for  damajjes.  Where 
Dinterial  from  wet  sjioilhanks  has  simjdy  Mowed  out- 
side of  the  line,  the  courts  have  held  that  the  laiulowncr 
has  no  jiroiind  for  dama^'es,  as  he  has  lost  no  land  and 
,m  in  time  cultivate  on  the  new  soil. 

The  troulilo  seems  to  he  lari;ely  in  the  lack  t>f  coiipera- 

<n  hetween  the  several  parties  interested:  the  super- 
Msors,  the  attorney,  the  eufjineer  and  the  eontrnctor. 
Troultle  for  the  contractor  is  very  ajit  to  develop  in  cases 
where  the  supervisors  arc  not  in  accord  with  the  enj^ineer, 
and  are  not  inclined  to  act-ept  his  decision  in  dispiitcs, 
althoudi  the  contract  Tuakes  his  decision  final,  aiul  biiul- 
ing  on  hotli  parties. 

Tho  hoard  of  supervisors  is  elective,  aiul  the  engineer 
is  appointed  liy  the  hoard.  If  the  work  extends  over 
throe  or  four  years,  the  hoard  nuiy  have  changed  by  the 
time  the  work  is  completed  and  the  new  board  may  re- 
fuse to  abide  by  the  engineer's  decision,  or  to  pay  for 
tho  work,  and  the  contractor's  only  recourse  then  is  liti- 
j.ition. 

Under  liie  jiresent  system,  the  county  board  of  s\iper- 
visors  acts  for  the  drainage  district,  but  the  county  is  not 
liable  for  the  acts  of  its  eonmiissioners  on  drainage  mat- 
ters. The  courts  may  order  the  hoard  to  act,  but  cannot 
sjiy  how  it  shall  act.  The  drainage  district  has  no  en- 
tity in  court  antl  cannot  be  sued.  At  the  meeting  at 
wliich  ^Ir.  AVhitney's  paper  was  read,  a  resolution  was 
passed  by  the  Iowa  State  Drainage  Association  recom- 
mending that  the  laws  should  be  so  changed  as  to  make 
drainage  organizations  independent  of  the  county  boards, 
and  to  put  the  management  of  a  drainage  district  in 
the  hands  of  a  board  of  three  commissioners  elected  from 
among  the  land  owners  of  the  district. 


s  aim  niHaEaoas* 


r.Y     II.     E.     BlUJKKf 

From  the  actual  cost  records  of  constructing  about  75 
flifferent  sections  of  state  highway  in  Illinois  during  the 
last  year  it  is  certain  that  the  itemized  estimates  were 
reasonably  well  balanced.  By  excluding  all  rough  grad- 
ing, drainage  structures  and  the  like,  and  prorating  the 
estimated  cost  of  the  pavement  jiroper  to  the  contractor's 
bid,  it  is  possible  to  get  not  only  relative  figures,  but 
almost  absolute  prices  on  the  dillerent  concrete  and  brick 
pavements  proper. 

From  the  experience  gained  on  these  T-i  contracts,  it 
would  appear  that  whore  the  haul  does  not  exceed  2  mi., 
the  brick  pavement  jjroper  has  been  built  at  an  average 
cost  to  the  taxpayers  of  $2  per  sq.yd.  and  the  concrete 

•From  a  paper  read  before  the  lUinois  Society  of  Engineers 
and  .Surveyors. 

*Roa(1  Engineer,  XUinoi.s  State  Highway  Department, 
Springfield,  111. 


jiavomcnl  proper  at  a  "ohI  of  $1.20  per  mpyd.  The 
greatest  variation  from  theso  average  ligures  is  not  larg<!, 
and  (hey  may  be  taken  as  HuhHtaiitially  correct,  save  that 
with  slight  changoH  in  tlu?  specifications  tho  price  of 
the  brick  pavemiMit  proper,  including  the  concrete  curli, 
could  have  been  reduced  lo  $l.!lO.  Having  those  two 
ligures  in  mind,  $l.!t(l  for  l)rick  and  :!U.2()  for  concrete, 
it  is  inleresting  to  consider  some  of  the  economic  features 
of  these  two  types  of  pavement. 

if  we  assume  for  road  im|)roveni(,'ril  flic  issuance  of 
5%  2()-yr.  serial  bonds,  fmyai)!e  annually,  the  interest 
charges  on  the  value  of  1  s(|.yd.  of  brick  pavement  would 
bo  $1. 

Hcliable  ilata  on  the  maintenain-e  and  repair  expenses 
for  brick  roads  in  rural  territory  are  not  available.  Frf)in 
what  are  available,  however,  and  from  the  experience  of 
small  cities  with  this  type  of  pavement,  it  would  appear 
that  a  charge  of  1c,  per  sq.yd.  per  year  would  be  suffi- 
cient to  cover  all  maintenance  and  repair  f)n  a  i)rick  road 
in  rural  territory  for  the  first  85  years. 

Tliese  three  costs — namely,  first  cost,  interest  and  main-; 
tenance — total  $3.15  per  sq.yd.  as  the  actual  cost  to  the 
taxpayers  of  a  brick  road  at  the  end  of  25  yr.  Mainte- 
nance charges  on  the  shoulders  and  i-ight-of-way  are 
excluded  from  this  consideration,  inasmuch  as  they 
apply  equally  to  whatever  type  of  pavement  is  adopted. 

The  corresponding  interest  charges  on  the  cost  of  1 
sq.yd.  of  concrete  pavement  would  amount  to  63c.  Cost 
data  on  the  maintenance  and  repair  of  concrete  roads 
are  even  more  meager  than  on  brick,  and  estimates  as 
to  the  probable  life  of  the  road  are  still  more  at  variance. 
One  would  be  presumptuous,  indeed,  to  assume  that 
under  mixed  traffic  conditions  the  probalile  life  of  a 
concrete  road  would  be  as  long  as  that  of  a  brick  road. 
However,  from  the  experience  with  the  concrete  roads 
that  have  been  constructed  in  recent  years  under  the 
supervision  of  the  Illinois  State  Highway  Department, 
and  from  my  own  personal  oi)servations  elsewhere,  there 
is  every  indication  that  the  concrete  road  is  amply  ca- 
pable of  rendering  a  service  fully  commensurate  with  its 
cost  of  construction. 

It  is  quite  probable  that  after  a  service  of  nearly  15  yr. 
under  mixed  traffic,  the  road  would  economically  admit 
of  resurfacing.  From  present  knowledge  it  would  appear 
that  the  most  practicable  low-first-cost  resurfacing  for 
a  concrete  road,  unevenly  worn,  is  one  of  bitimiinous 
concrete  some  3  in.  in  average  thickness.  It  is  quite 
likely  that  this  surfacing  w^ould  incur  an  expenditure 
of  as  much  as  75c.  per  sq.yd.  To  meet  this  expense,  if 
we  issue  5-yr.  serial  bonds,  payable  annually,  computing 
interest  as  before,  and  estimating  maintenance  charges 
at  2c.  per  sq.yd.  per  year  throughout  the  25  yr.,  we  have 
a  total  cost  of  a  concrete,  bituminous-top  road  at  the 
end  of  25  yr.  of  $3.19  ])er  sq.yd. 

It  is  hardly  probable  tliat  the  maintenance  and  repair 
charges  under  the  conditions  in  question  could  fall  below 
2c.  per  sq.yd. ;  but  it  goes  without  saying  that  there  are 
elements  of  uncertainty  in  the  foregoing  consideration 
of  upkeep  in  both  types  of  pavement,  as  well  as  in  prob- 
able life.  Moreover,  the  other  estimates  of  cost  will  be 
somewhat  modified  by  local  conditions. 

Omitting  topographic  requirements  it  can  be  stated 
generally  that  the  considerations  in  order  of  weight  for 
the  adoption  of  these  types  of  pavement  are,  first,  intrin- 
sic merit :  second,  a  final  cost  to  the  taxpayers. 
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a  Wsi§lhedl°Otiat  Bridge 
Sps^Ea  Was  Fusiaed  Ouatt  of 


During  the  spring  floods  of  1913  the  water  in  the 
Wabash  River  at  Clinton,  Ind.,  rose  5.2  ft.  above  previous 
records.  The  C.  &  E.  I.  R.R.  bridge  at  this  point  consisted 
of  four  IJrTl^-ft.  through-truss  spans  and  one  164-ft. 
deck  plate-girder  dra%v-span,  three  of  the  trusses  heing  lo- 
cated west  of  the  draw  and  one  east,  as  shown  in  the  ac- 
companying drawing.  The  pier  supporting  the  east  end 
of  the  draw  was  undermined,  allowing  the  east  fixed  span 
to  fall  into  the  river,  while  the  draw-span  remained  in 
place  cantilevered  over  the  pivot  pier. 

A  temporary'  pile  bridge  was  built,  using  75-ft.  piles 
driven  in  44  ft.  of  swiftly  running  water  to  a  penetration 
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unloader  machine.  The  100-ton  derrick  was  stationed 
over  the  east  abutment.  The  50-ton  derrick  was  stationed 
on  the  new  truss  about  75  ft.  from  the  east  abutment,  its 
drum  operating  four-part  tackles  of  %-in.  cable  attached 
to  snatch-blocks  secured  to  the  top  chord  of  the  new  truss. 
The  unloader  was  placed  on  a  temporary  side  track  150 
ft.  east  of  the  bridge,  and  its  cable  was  attached  either 
directly  to  the  span  in  the  river  or  by  being  led  through 
a  block  from  the  first  panel  point  of  the  new  truss-span. 

The  first  pull  was  made  on  the  east  batter-post  of  the 
upper  truss.  The  hitch  was  made  with  1%-in.  chains, 
but  these  broke  under  heavy  pull.  After  this  all  hitches 
were  made  with  l^/^-in.  cable,  using  .several  cable  clamps 
on  each  loose  end,  and  no  trouble  or  delay  was  experienced 
with  hitches  breaking.  The  batter-post  was  easily  pulled 
away  from  the  truss  by  the  combined  lifting  power  of  the 
three  machines.  The  next  hitch  was  made  to  the  east  end 
of  the  top  chord  of  the  upper  truss,  the  two  derricks  pull- 
ing vertically  and  the  unloader  pulling  horizontally. 

All  connections  above  water  had  been  burned  loose  by 
tlie  oxweld  process.  The  west  batter-post  became  discon- 
nected at  the  lower  end,  permitting  the  chord  and  post 
to  move  east  about  50  ft.  and  bringing  it  above  water  so 
tluit  the  web  members  could  be  burned  off.  The  top  chord 
iind  the  cast  batter  post  of  the  lower  trtiss  were  pulled  out 
in  tlie  same  manner.  The  end  stringers  were  pulled  loose 
Iroin  the  first  floor-beam  by  the  100-ton  derrick. 

'i'hc  next  hitch  was  made  to  tlie  first  floor-heam,  the  end 
of  which  projected  about  18  in.  above  the  water.  With 
tbree  machines  lifting  vertically  to  their  full  capacity,  it 
was  found  that  the  member  could  be  raised  only  6  or  8 
in.  after  four  attempts.  Tlie  floor-beam  was  then  burned 
from  the  bottom  chord  of  the  upper  truss  and  pulled  from 
the  track  stringers  in  the  second  panel  and  the  hip  hanger 
of  the  lower  truss.  The  track  stringers  in  the  second  panel 
were  removed,  after  which  the  east  end  of  the  bottom 
chord  of  the  lower  truss  was  lifted  out  of  the  water  and 
burned  off  at  the  second  panel-point.  All  of  the  iron 
within  reach  witliout  the  use  of  a  diver  was  broken  off 
with  the  small  derrick. 

All  of  the  span  left  remaining  in  the  river  was  6^4  ft. 
below  the  surface  of  the  water  when  the  gage  registered 
2  ft.  7  in.  above  low-water.  This  is  ample  to  allow  for 
navigation.  The  cost  of  recovering  about  40  tons  of 
iron  was  about  $400.  The  work  was  done  under  the  direc- 
tion of  L.  C.  Hartley,  Chief  Engineer,  Cbicago  &  East- 
ern Illinois  K.R. ;  A.  8.  .Markley,  Master  Carpenter,  was 
in  direct  charge. 
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Reconstructiox  of  Portion  Damaged 

BY  THE  Flood  of  1013 

of  8  ft.  In  January,  1915,  the  temporary  work  and  draw- 
span  were  replaced  by  a  230-ft.  pin-connected  truss  span 
and  an  80- ft.  through-girder  span.  The  west  end  of  the 
new  230-ft.  truss  is  supported  by  the  pivot-pier,  as  shown. 

No  attempt  was  made  to  recover  the  truss  from  the  river 
until  after  the  new  steel  was  in  place,  as  the  temporary 
structure  was  not  of  sufficient  strength  to  stand  the  jiull 
from  derrick  cars.  It  was  not  until  June,  1914,  that  the 
water  was  low  enough  to  try  to  remove  the  span  from  the 
river. 

The  span  hud  landed  on  its  side,  with  the  to|)  chord 
(iowriHtream,  the  west  end  about  125  ft.  and  the  east  end 
about  75  ft.  from  the  center  line  of  the  bridge.  When 
the  river  rogisterc*!  2  ft.  7  in.  above  low-water  mark, 
the  west  end  was  in  25  ft.  of  water  and  about  half  of  the 
cast  end  of  the  upper  truss  was  visible.  It  was  found 
that  considerabhr  sand  and  debris  had  colleited  around  the 
floor.  It  was  decided  to  recover  the  span  for  scrap  and 
to  remove  the  ()l)strii(tion  from  the  stream. 

The  plant  used  consisted  of  one  iOO-ton  wrecking 
crauf,  ouu  50-tuu  aclf-propelling  ilcn  ii  k  i  nr,  jiikI  a  nipid- 


D^tnpis&g-Bridge  for  Btuiildinf^ 
an  Embankment  in  Tidal 
Water 

Part  of  the  extcnsi\e  harbor  work  now  going  on  at 
Halifax,  N.  S.,  is  a  rock-lill  breakwater  in  50-ft.  maxi- 
Miuni  depth  of  water  extending  1500  ft.  out  from  .shore. 
This  is  being  constructed  by  Cook  Construction  Co.  & 
Wheaton  Mros.     The  same  firm  has  a  contract  for  taking 
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i.ut  two  viTv  lar<jo  rock  ruts  in  the  lino  of  tlic  ww  rnil- 
way  approacli  to  tlu«  m«w  wlinrf  and  pior  ilistrict  which 
the  ('tovcrnniont  is  huildin;,'.  The  material  taken  out 
of  (licso  cuts  i«  in  largo  part  iiho:1  for  hnildinj,'  the 
lin-akwalcr;  the  rest  of  it  is  heiii;:  deposited  ns  (ill  in 
iiiiililing  out  the  shore  liiu^  to  (he  new  siiore  front  hnlk- 
licad  or  s«'M  wall,  'riic  total  amount  of  material  in  the 
.lit  i>  •-''■.  milii.'M  .  iiliir  \:ird.-.  practically  all  of  it   nxk. 


Flu.    1.    11  Al.ll    \\    r.KLAKW    \1  l.l;,iJL,  .Ml'lNt.-r.l,l|/.,K  A  I    IvSK 

Al)out  250:000  lu.vd.  is  in  the  breakwater,  distriijutcd  as 
tollows:  Core,  fine  material,  117,000:  sea  sloi)e,  larjic 
material,  r)f),000;  harbor  elope,  25,000;  paving,  stone 
Mocks.  15.000. 

The  depositing  of  material  for  (lie  breakwater  is  being 
done  by  a  very  interesting  method  devi.sed  by  the  con- 
tractors. A  floating  aj)r(>n  is  used  as  a  dumping-bridge, 
in  spite  of  tide  efTeets;  water  ballast  keeps  the  ajiron  scow 
at  constant  level.  The  view  of  the  work.  Fig.  1,  does 
not  show  the  arrangement  clearly  enough,  aiul  it  is  there- 
fore sketched  out  in  Fig.  2.  A  plate-girder  bridge  40 
ft.  long  i.s  mounted  at  its  forward  end  on  a  barge  40x80 
ft.  and  its  rear  end  rests  on  four  or  five  cross-ties  laid 
on  the  outer  comer  of  the  embankment.  The  spoil, 
brought  along  in  Ifi-yd.  dump  cars,  is  dumped  directly 
from  this  bridge.  Three  or  four  cars  at  the  head  of 
the  train  are  run  on  the  bridge,  dumped  and  returned. 
The  track  is  continued  across  the  scow  as  a  tail-track. 

The  tidal  rise  is  about  6  ft.  To  keep  the  bridge  level, 
water-ballast  tanks  are  provided  in  the  scow;  these  are 
puni]>ed  full  as  the  tide  rises,  and  pumped  out  ou  the 
fall  of  the  tide,  keeping  the  dumping-bridge  level  with 
the  embankment. 

AViicn  the  cmliaiikincnt  lias  been  built  up  high  enough 
(4  ft.  above  mean  water)   in  the  space  spanned  hv  the 
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Fig.  2.    Sketch  of  DcjiPixG-BidnoE  Arraxgemext 

bridge,  the  scow  and  bridge  are  simply  hauled  forward 
until  the  bridge  comes  to  a  new  bearing  on  the  new  outer 
point  of  the  embankment  and  the  process  is  continued. 
About  1300  ft.  of  the  break-water  has  been  completed. 


Contractor's  MetHods  and  Plant 

at  tt^e  Kennerdell  Tunnel  of 

tHe  Pennsylvania  R.Rc 

Change  in  line  mi  the  Allegheny  Valley  division  of 
the  Pennsylvania  IM?.  between  Uiiiralo  and  I'ittaburgli 
involved  tlu!  construction  of  three  tunn(;ls:  the  most  north 
crly  at  Kennerdell,  I'enn.,  .'{500  ft.  long:  the  next  at 
Wood  Hill.  I'dKO  ft.;  and  the  third  at  Kast  lirady,  2405 
ft.  The  tunnels  are  generally  lined  with  concrete  to  a 
point  'i  ft.  above  spring  line,  from  where  one  ring  of  vit- 
rified brick  is  laid  and  liaikcd  with  concrete  placed  by 
compressed  air.  This  ar'licle  ilcscribi's  the  contractor's 
plant  and  in  general  the  iiictliod  of  luiiliiing  tin-  Kenner- 
dell tunnel. 

The  rock,  a  shaly  sandstone  in  horizontal  layers,  ]»re- 
sciiled  little  dilliculty.  It  broke  evenly  and  re(|uircd  little 
packing  back  of  the  lagging.  The  contract  for  the  Ken- 
nerdell tunnel  was  let  two  years  ago.  The  tunnel  was 
iiolcil  through  on  Oct.  10,  101  1,  and  the  timbering  met 
on  Jan.  ;il,  1!)|5.  Bench  excavation  was  completed  Feb. 
:i  1.  Much  of  till'  limber  was  cut  on  railway  property  in 
the  vicinity.  Stone  for  the  jiortals  was  quarried  On  the 
job. 

Two    IXTKRESTIM!   OPKHATIONS 

SiN(ii,i;  Hkncii — The  original  method  of  driving  the 
tunnel  was  the  top-heading  and  two-bench,  but  the  usual 
sub-bench  work  was  later  eliminated  by  using  the  exten- 
sion drills  described  in  Exgixeering  News  of  Feb.  18, 
p.  350.  These  permit  of  drilling  18-ft.  bench  holes  in  10 
ft.  of  headroom. 

TiMREi!  Erectiox — Thc  method  of  erecting  the  tim- 
bering was  also  interesting  and  was  described  in  our  issue 
of  March  18.  The  first  ring  was  erected  in  the  usual 
manner,  but  the  segmeiits  of  the  succeeding  rings  were 
placed  with  surprising  facility  by  means  of  metal  hangers 
or  stirrups  hung  from  the  blocks  of  the  completed  ring, 
carrying  cantilever  braces  which  supported  the  segments 
of  the  ring  being  erected.  This  did  away  with  the 
cumbersome  method  of  placing  the  blocks  by  hand  and 
holding  them  thus  until  temporarily  propped  by  sticks 
until  the  keypiece  was  placed. 

Dkivixg  the  Tuxxel 

In  driving  the  heading,  24  holes  were  drilled;  G  cut,  8 
relief,  and  10  side  rounds.  To  each  lineal  foot,  5  cu.yd. 
were  removed.  The  heading  was  enlarged  by  two  shots 
which  cleared  the  material  from  the  comers,  allowing 
the  wallplates  to  be  set.  The  enlargement  work  Avas  car- 
ried on  200  ft.  ahead  of  the  bench  work,  so  that  neither 
operation  interfered  wilh  the  other.  The  drills  used  were 
a  new  type  when  the  work  was  started — Ingersoll-Eand 
C-110.  For  enlarging  thc  heading,  Jackhamers  were 
used.  Both  Sullivan  and  Ingersoll-Rand  drills  were  used 
on  the  bench.  Blasting  was  done  with  40%  Forcite  pow- 
der, which  gave  out  no  noxious  gases,  allowing  work  to 
proceed  immediately  after  shooting. 

The  wall^date  sections  were  16  ft.  long  and  were  set  6% 
ft.  above  spring  line.  The  rings  of  tind)ering,  of  19-ft. 
radius,  were  spaced  3  ft.  8  in.  apart.  Each  ring  consisted 
of  seven  .segments  of  12xl2-in.  tind)er.  Close  lagging  of 
poles  was  used. 

Heading  muck  was  conveyed  in  eiul  dumpcars  to  the 
edge  of  the  bench,  where  it  was  dropped  over  onto  the  tun- 
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nel  floor.  Here  it  was  loaded  onto  diimpcars  by  a  steam 
shovel  which  also  handleil  the  bench  excavation.  On  the 
north  end  the  muck  trains  were  hauled  by  two  18-ton 
and  one  10-ton  dinkey  engines;  on  the  south  end  five  10- 
ton  dinkeys  were  used. 

A  40-ton  Marion  steam  shovel  excavated  on  the  north 
end,  a  40-ton  Bucyrus  on  the  south.  In  addition  to  these 
a  70-ton  shovel  excavated  the  south  approach.  Total  ex- 
cavation per  lineal  foot  of  tunnel  amounted  to  35  cu.yd. 
The  muck  was  used  for  filling. 

Lining 

The  side  fonns  for  the  concrete  lining  were  wood  and 
framed  on  the  job.  For  the  arch,  steel  centering  was  used. 
The  arch  is  faced  l)y  a  ring  of  vitrified  brick  with  concrete 
behind.  The  masonry  averaged  5  cu.yd.  per  lin.ft.  all  the 
way  through. 

Batch  mixers  were  installed  at  first,  but  these  were 
soon  replaced  by  the  pneumatic  system  of  mixing  and 
conveying,  and  much  better  time  was  made  on  the  con- 
creting. 

The  .sand  was  obtained  from  the  Pittsburgh  Plate  Glass 
Co.;  river  gravel  was  obtained  in  the  vicinity  of  Pitts- 
burgh. The  concreting  materials  were  delivered  to  bins 
at  the  north  portal.  Under  the  bins  was  tlie  pneumatic 
mixer  which  blew  the  concrete  to  the  forms.  When  the 
work  had  advanced  inward  too  far  to  operate  the  mixer 
economically,  a  second  mixer  was  installed  under  bins  at 
a  point  fiOO  ft.  inside  the  tunnel,  and  the  dry  materials 
were  fed  to  these  second  bins  to  be  used  by  the  second 
mixer.  These  interior  bins  held  from  70  to  80  cu.yd. 
each. 

The  side  forms  were  erected  at  least  (SO  ft.  aliead  of  the 
arch  work.  AYlien  both  side  and  arch  operations  were  pro- 
gressing sinmltaneously,  two  mixers  were  used  inside  the 
tunnel — one  for  the  side  forms,  the  other  for  the  arch 
forms,  so  that  each  operation  could  be  carried  on  inde- 
pendently. 

Batches  of  V2  y^-  '^^^^  mixed  and  placed  every  1^ 
min.  A  shovel  and  8  drills  were  taking  air  at  the  same 
time,  so  that  it  was  found  that  the  most  efficient  distance 
to  blow,  with  the  pressure  available,  was  200  ft.;  -100  ft. 
was  the  maximum  for  good  results. 

Pow  i:i!   Plant 

The  power  house  contained  five  100-hp.  return-tubular 
l)oilers  and. two  compressors  with  a  total  caj)acity  of  3()00 
cu.ft.  of  free  air  per  min.  A  6-in.  air  line  was  run  one 
mile  over  the  hill.  There  was  provision,  also,  for  illumin- 
ating tiic  tunnel  by  electricity.  Current  was  transmitted 
at  3200  volts,  and  stepped  down  to  110  volts  for  tlic  800 
bimps  sii|>plieil.  The  transmission'  was  carried  over  tiic 
liill  on  poles. 

Peusonnei, 

During  the  working  season  the  contractor,  .lolui  .\. 
Kelly  Co.,  maintained  two  orgaiiizafions,  each  witii  two 
10-lir.  shiftj*.  There  was  a  total  of  2.")0  men,  one  organi- 
zation on  each  end.  The  work  was  doin'  under  the  direc- 
tion of  A.  C.  Sliand,  Chief  Engineer  of  tiie  Pennsylvania 
U.R.,  George  Naiimaii,  Assistant  Kngineer,  (Jeorge  Patton, 
UcHident  Engineer.  John  A.  Kelly.  Jr.,  supervised  the 
work  for  the  contractor;  Kicliard  Me(inekin  is  heading 
superintendent.  Tt  ia  estimated  that  the  work  will  be 
1  umploted  in  six  muntha. 


Testis   of  ^Ihe   lEiBTect  of  T©inffiper= 

aft^re  oira  Wens'  Coefficaeca^s 

By  F.  G.  Switzer* 

The  writer  recently  had  opportunity  to  study  the  effect 
of  temperature  on  the  measurement  of  water  by  weirs. 
Eesults  of  the  tests  are  given  in  the  accompanying  dia- 
gram. The  wide  use  of  this  method  of  measuring  boiler 
feed  water,  etc.,  prompted  the  investigation. 

The  apparatus  used  consists  of  a  weir-calibrating  set-up 
which  is  designed  for  capacities  up  to  1  cu.ft.  per  sec. 
In  these  experiments,  live  steam  was  introduced  into  the 
water  above  the  weir  in  such  a  manner  as  to  get  \iniform 
temperature  at  the  weir.  The  water  was  measured  by 
weighing  in  a  large  tank  supported  on  two  edges,  one 
on  the  floor,  the  other  resting  on  a  scale;  the  edges  are 
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fixed  so  that  the  weight  of  the  water  collected  is  double 
that  shown  by  the  scale.  A  chute  diverts  the  wa- 
ter into  the  tank.  In  order  to  prevent  loss  by  evap- 
oration, both  weir  box  and  weighing  tank  were  covered 
with  canvas.  A  hook  gage  reading  to  thousandths  of  a 
foot  was  used  to  measure  the  head  on  the  weir.  A  90° 
triangular-notch  and  a  ")1°  triangular-notch  weir  were 
tested.  The  former  consi.^ted  of  a  I'g-iu.  brass  plate 
12.\1S-in.;  the  edges  of  the  ch)wn.stream  side  were  bev- 
eled off,  giving  a  knife  edgi\  The  seccmd  weir  was  a 
standard  iu>tcii  of  the  Harrison  Safety  Boiler  Works. 

Tlie  results  were  plotted  in  the  accompanying  curvo 
on  a  very  large  scale  so  that  what  may  seem  a  large  error 
is  in  reality  a  small  percentage.  No  ]H)int  is  more  than 
2%  from  a  mean  and  the  great  majority  of  points  are 
within  1%  of  a  mean.  The  results  of  these  experiments 
give  a  negative  rather  than  a  positive  conclusion.  It  is 
I)robal)le  that  the  elfect  of  water  temperature  is  inappre- 
ciable compared  with  other  factors  present.  Tt  is  of 
interest  lo  note  earlier  studies  (Phil.  Mag.,  Oct..  1878,  p. 
287;  J.  ('.   Mair.   Proc.   Inst.  V.  E.,   Vol.  LX.\1I\).  ii: 
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ivliiili  it  is  loiitlntkMl  that,  for  ii  .><liur|>-<'tlpMl  urijivr,  icni- 

IHTiitimi  of  tlu>  wiitiT  has  ncfiliffiltlc  cITcct. 

Tlio  writer  ix  iiidohtod  to  I'rof.  \{.  \,.  Dautflicrty,  in 
!uir>:f  of  liytlrauliis  at  Sil)k'y  Collfj,'i\  Ooriicll  llnivi-r- 
i\,  for  assistaMii>  in  uhlainin;;  tlicsr  data. 

A  Movabille  Coiracrete  Toweri 
Hoime-Made  SKip 

'l"lu'  stone  &  \\'i'l»ster  I'ln^im-crin;,'  ( '(ir|Hiration  ri'ienlly 
built  a  roal-<;as  j)lant  for  the  Kail  |{i\er  (Jas  Works  Co. 
TluMV  are  six  hrick  linihlin;;s  with  coiurele  fonnihitions. 
lloors  and  roofs,  callin-j  for  small  (piantities  of  oonereic 
at  widely  se|mrat«Ml  i)oinls  during'  various  slaf,'es  of  Ihf 


Stoxe  &  Wehstkh's  TowEi!  ox  Skios,  Fai,l  1?iveu 

work.  To  Imild  a  lower  at  each  huiiding  and  leave  il 
e^iuipped  while  work  was  going  on  in  other  ])laces  was  ini- 
possil)le.  To  pour  liy  hand  would  have  hecn  too  expensive. 
A  plan  was  devised,  therefore,  for  a  movable  tower. 

This  tower  was  -10  ft.  high,  in  the  form  of  an  A-frame 
resting  on  three  lOxlO-in.  skids  ahout  20  ft.  long,  giving 
a  very  solid  base,  which  was  weighted  down  with  a  half- 
yard  steam-driven  mixer. 

In  place  of  the  usual  four  posts  of  a  concrete  tower,  two 
posts  were  used,  built  up  from  stock  lengths  of  2x10,  3x  1 
and  2x6,  in  such  a  manner  as  to  leave  a  ix3-in.  groove  on 
the  inside,  in  which  the  skip  bucket  traveled. 

It  was  impossible  to  get  a  l^-yd.  skip  bucket  locally  and 
to  hasten  matters  a  bucket  of  the  proper  size  was  assem- 
bled ill  the  field.  A  rectangular  frame  5x4  ft.  of  2V^-in. 
pipe  was  made  which  fitted  into  the  groove  of  the  tower 
posts.  An  ordinary  %-yd.  derrick  bucket  was  stripped 
of  its  bail  and  mounted  in  this  rectangular  frame,  pivot- 
ing on  a  3-iu.  pipe  sleeve  around  the  lower  member  of 
the  frame.  The  top  of  the  bucket  was  guided  by  two 
rollers  running  on  a  track  which  curved  over  at  the  top 


M.  as  to  dump  the  bucket  into  a  hopper  which  delivered 
into  gravity  chuten  leading  to  various  parts  of  the  work. 
HometiineH  at  a  distance  of  over  100  ft. 

Ah  an  economii'  proposition,  the  device  proved  satisfac- 
tory under  the  condilions  at  l-'nll  Ifiver, — \j.  M.  Pal.\iei(, 
Hoston,  Mass. 

y. 
A  Mine  Fire-Eira^iime 

A  porialile  apparalus  for  directing  liy  iiicans  of  air  pres- 
sure a  jet  of  water  or  fire-extingnishing  cluMnical  on  fires 
occurring  in  mines  has  just  been  iibiced  on  I  lie  market  by 
.lames  lioyd  k  Hro.,  I'hiladelpiiia.  I'ciin.  The  apjtaratus 
i<  nioiiiitrd   on  a  sli'cl    fninic   wliiili  can   be  phucil  t>\\  a 


C()All'l!EtS.SED-AlU    CllEMlCAI,     Fll;K-HN(iINE 

mine  car  or  other  \ehicle.  It  consists  of  a  chcmiciil  tank 
and  two  separate  cylinders  containing  coni])ressed  air  at 
i'HKi  II).  per  s().in.,  which  are  connected  to  the  chemical 
t.iiik.  liy  opening  a  valve  the  air  enters  the  chemical  tank 
(through  an  automatic  regulator  or  ])ressure-rcducing 
valve  which  reduces  the  ])ressure  to  a  determined  amount  ) 
and  forces  the  water  or  chemical  solution  out  thrungh  the 
nozzle. 

Empty  air-cylinders  can  be  recharged  by  means  of  a 
compact  air  compres.sor  operated  by  a  3-hp.  motor,  which 
is  furnished  with  the  outfit.  A  gage  recessed  in  the  end 
of  each  air  cylinder  shows  the  pressure  available  at  all 
times.  An  automatic  pressure-relief  valve  makes  excess 
pressure  in  the  chemical  tank  impossible. 

For  wetting-down  purposes  a  perforated  pipe  is  ])l;icc(l 
over  the  top  of  the  chemical  tank.  With  this  arrangement 
the  mine  haulageways  and  other  dry  and  dusty  places  can 
he  sprayed  with  a  dust-allaving  solution. 


Isvnim^eEasiiace  ©f  Ms^cs^dlaina  asac 


^lany  engineers  have  not  had  op])ort.uuities  to  accunni- 
late  extensive  ex])erience  in  the  maintenance  of  macadam 
and  gravel  roads,  so  that  brief  specific  answers  to  a  few 
of  the  mo.st  pressing  problems  l)y  highway  engineers  of 
experience  is  welcome,  although  the  subject  itself  is  some- 
what trite.  Some  of  the  following  (|uestions  and  answers* 
refer  more  particularly  to  Central  West  conditions. 

What  should  be  done  with  a  newly  built  water-bound 
macadam  road  that  shows  siuns  of  ravelint?  in  spots?— Covei- 
spots  lightly  with  a  rood  bonding  gravel  or  stone  screeninprs. 
A  very  light  application  of  clay  will  often  stop  the  raveling. 

How  may  macadam  roads  adjacent  to  earth  roads  be  pro- 
tected?— Dumt>  cinders  or  loose  stone  on  the  earth  roads  for 
a  few  hundred  feet  adjacent  to  the  macadam  road. 

What  should  be  done  with  a  gravel  or  macadam  road  that 
is  badly  rutted? — Loosen  the  rutted  surface  with  a  scarifier, 
add   a  little  new   material   and   reroU. 


•From  the  February,  1915,  issue  of  "Illinois  Highways' 


G38 


E  X  G  I  X  E  E  E  T  X  G     X  E  W  S 


Vol.  7:5,  Xo.  1:3 


What  should  be  done  with  a  road  that  shows  signs  of  sink- 
ing at  places? — Put  in   underdrains. 

What  is  a  desirable  thickness  for  ordinary  gravel  or  ma- 
cadam roads? — Ten  or  twelve  inches,  measured  loose,  if  road 
is  w^ell  drained. 

What  is  the  best  scheme  for  keeping  down  dust  on  gravel 
and  macadam  roads? — Remove  all  dust  from  the  road,  then 
apply  a  hot  asphaltic  oil  or  tar  and  then  sand  the  surface 
lightly. 

Can  oil  or  tar  be  applied  cold  to  the  surface  of  a  road? — 
Yes,  the  lighter  grades.  Such  treatments  are  suitable  for 
laying  the  dust. 

Can  oil  or  tar  be  applied  to  the  road  by  means  of  the 
ordinary  street-sprinkling  wagon? — Yes,  the  lighter  grades 
that  need  not  be  heated  before  applying.  It  is  better  to  apply 
all  bituminous  material  by  means  of  a  specially  prepared 
distributing  wagon. 

What  grade  of  oil  should  be  used  for  laying  the  dust  on 
earth  roads? — The  very  best  asphaltic  oil  that  can  be  applied 
without  heating  is  the  cheapest.  It  will  contain  from  30  to 
40%  asphaltic  residue.  Oils  containing  from  50  to  709! 
asphaltic  residue  will  be  more  lasting  but  will  require  heat- 
ing  before   applying. 

What  is  a  desirable  crown  for  a  12-ft.  bituminous  ma- 
cadam road?  A  water-bound  macadam  or  gravel  road? — A 
12-ft.  bituminous  macadam  road  about  3  in.,  and  a  12-ft. 
gravel  or  water-bound  macadam  road  about  ihi  in. 


Fiti.  1.     Illu-mixatiox  Akches,  Poktland,  Obe. 


„  Ore. 


A  tlistiiK'tive  system  oT  iHTiiiiUiK'iit  street  illumination 
using  steel  arches  was  erected  a  few  months  ago  along 
Third  St.,  Portland,  Ore.,  extending  10  blocks  from  Yam- 
hill to  Biirnside  St.  At  each  street  crossing  a  pair  of  in- 
tersecting arches  was  built,  with  concrete  encasement 
around  the  vertical  ends  of  the  arches  (Fig.  1).  Each 
pair  of  arches  carries  ninety-six  -10-watt  lamps  on  the 
soflfit,  two  clusters  at  the  top  of  each  column,  and  a  750- 
watt  nitrogen  lamp  at  the  crmvn. 


Eaiii  arch  is  of  box  section  12x18  in.,  of  four  2V2x2y2X 
%-in.  angles  latticed.  It  was  built  in  four  sections,  field- 
riveted  at  crown  and  quarter-points.  The  arches  were 
erected  by  derrick-trucks  (Fig.  2)  built  for  the  work. 

The  concrete  casing  of  the  vertical  portions  or  columns 
was  rubbed  smooth  after  the  mold  was  stripped  ofE,  and 
painted  a  light  gray,  the  same  color  as  the  exposed  steel- 
work. 

The  system  was  designed  by  the  Xortbwestern  Electric 
Co.,  Portland,  which  furnishes  the  current.  The  erection 
of  the  steelwork  as  well  as  the  installation  of  wiring  and 
lighting  fixtures  was  executed  by  ^X.  A.  Kraner  &  Co.. 
INirtland. — L.  B.  W.  Allison. 


Fid.  2.     Two  l)i.iii;i<  K-Ti;i  ii  k.s  l'",iii;(  iisd  Si:(()N|>  .\ii(ii  or   \  l*Mi; 
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Diagram  for  Wooden  Beams 

TIh'  iHKimpiiiiviii;,'  tlia;,'niiii  waw  dcviscil  to  provide  iiii 
.•ns\,  rapitl  aiul  siillicii'iitly  anuniU'  luothutl  for  «lraftiii>?- 
rmiiii  use  in  tlie  design  and  inwwtigution  of  wooden  IteiiniH 
of  varituis  sizes. 

Its  use  is  liniiteil  to  unit-stresses  from  ir.^O  to  aooo 
lb.  per  .s(|.in.,  Imt  its  ia|)a(ity  can  l>e  inereused  hy  extend- 
ing the  diagonal  stress-moment  lines.  Addili(»nal  curves 
indiialing  l>readtli    nuiy  also   l)e  drawn. 

The  following  e\anii>li's  will  illustrate  I  he  several  uses 
to  whii'h  the  diagram  is  iidnptrd  : 

i.  Bending  moment.  100. 000  li.-lli. ;  unit-stress,  l^.'iO 
ll>.  per  s(|.in.;  lind  heam  retpiired.  Megin  at  100  on  the 
l^'jO  line  at  the  hottom  of  tlie  diagram  and  proceed  ver- 
tically and  .select  any  lieani  wIuim'  Iircadtli  is  indicated  li\ 
the  curve  inter.si'ctcd  and  dc])lli  hy  the  ordinate  i>(  the 
|H)int  of  intersection,  in  this  ca.se  the 
(hoice  varies  from  a  ;i"J.\12-in.  heam 
to  an  8x2l-in.  heam,  hetween  which 
liniit.s  any  availahle  commercial  size 
would  be  ado])tcd. 

'i.     Bending    moment,     1  k'.OOO 
U». ;  unit-stress.  ISOO  Ih.  |)er  .sq.in. ; 
lK>ani  required.     Begin  at   142  on 
1550  line,  then   vertically  to  the 
line,  diagonally  to  intersection  on  the 
1550  Hue,  then  vertically  to  the  inter- 
section to  the  breadth  curves. 

.'?.  Beam  8  in.  wide,  1(!  in. 
iMJuding  moment,  50,000  ft. -lb. 
<tre,ss  in  beam.  Begin'  at  intersection 
of  curve  6  =  8  w-itli  the  horizontal 
at  (i  =  16,  proceed  vertically  down- 
ward to  1550  line,  then  diagonally  up- 
ward to  the  intersection  of  the  vertical 
l)ending  moment  line  indicating  50,- 
000  lb.     Stress   i:50  lb.  i)er  .sq.in.,  as 


Sometimes  in  Holeetinp  slopes  or  bevels  it  may  ev(!n  be  ad- 
vantageous to  select  a  bevtd  per  in(  h  Mhicii  will  be  divis- 
ible by  eight. 


I  niiKunl  Aoflilriil  In  ii  Hytlro-h'AvctrU'  I'liiiit-  A  iicciiM.ir 
IH'iiHdu'k  riiMiiri)  n-t'i'iiUy  occurri-tl  iil  a  Htiitloii  In  iiorllx-rri 
New  Vcirk.  A  !l-ri.  Hti'fl  piMiHtock,  2000  fl.  loiiK  ioi'l  uri<li-r 
200  n.  hoiid.  Hupiillcil  two  KciicriitlriK  utiltH,  but  liiid  no  hufki- 
lank  c-onn<'fli-rl  to  It.  Two  Inilllior]  liranrh  [ilpcH,  cloHed  with 
lilunk  Iii'uiIh,  weru  l<?ri  for  HupplylnK  future  inuohlnoH.  I'PftH- 
Hurf-rrllof  viilv«M  were  (Irpi'ndcd  on  to  prfvcnt  exceBHlvc 
watcr-haiiiiner  iiiid  hhhIhI  In  thi;  Hpt-i-d  rcKuIatlon  of  the  gen- 
iiitluK  units.  Kroni  Home  unknown  caUHC  an  fxtreme  Hur»(e 
waH  «c-t  up  In  the  ponHtock  and  the  hammer  blew  off  the 
blank  cover  of  one  branch  iiljie.  A  3'/j-ft.  Htream  Hhot  up. 
broke    through    the    roof   and    spouted    In    ;i    curved    Jet    which 


b"  BreocH-h  of  Beam,  in. 


30   40    50    60    70    80    90    100    110    120   130    140   150   160  170    180    190 
Bending   Moment  in   1000  -fr.-lb. 


soooST 

1950  fe 
1900|- 
1850=7- 

1750  5? 
1700^ 
1650  j, 
1600  c 
550  => 


ndi<iitcd  by  the 
rdinate  of  this  point  of  intersection. — W.  1).  Hidsox, 
t.  Louis.  Mo. 


Oi 

The  accompanying  table  of  !)evels  or  oifsets  is  given  by 
A.  D.  Williams,  Cleveland,  Oiiio.  By  its  help  a  bevel 
can  be  selected  in  even  fractions  per  inch  and  per  foot. 
In  laying  off  the  slopes  of  roofs  or  any  work  that  has  to 
be  framed,  it  frequently  makes  very  little  difference 
whether  the  .slope  per  foot  is  a  trifle  more  or  less,  while 
at  the  same  time  it  may  be  very  convenient  to  have  the 
slope  per  inch  an  even  fraction.  The  table  has  been 
found  convenient  in  such  ca.ses.  It  gives  the  bevel  per 
inch,  the  bevel   per   foot  and   the   corresponding  angle. 


excavated  a  big  hole  in  the  ground  some  distance  away.  The 
plant  was  temporarily  flooded,  but  the  damage,  except  for 
the  hole  in  the  roof,  was  much  less  tli.in  was  to  be  expected. 

To  Prevent  the  A^nrpiiiK  of  a  Draning-Iioard  the  follow- 
ing treatment  will  be  found  most  useful.  Give  it  a  thorough 
coat  of  very  thin  shellac  before  it  has  a  chance  to  become 
warped  in  the  slightest.  Use  only  the  very  best  grade  of 
white  shellac  and  make  is  as  thin  as  possible  with  alcohol,  and 
in  brushing  it  over  the  surface  rub  it  thoroughly  into  the 
pores  of  the  wood,  thus  making  the  board  thoroughly  water- 
I)roof.  The  shellac  application  should  be  used  over  the  entire 
surface.  After  the  board  has  been  used  for  a  while  and 
becomes  full  of  thumbtack  holes  it  is  a  good  idea  to  give  it 
another  coat.  Do  not,  however,  allow  a  glossy  surface  to 
remain  on  the  board,  as  it  destroys  the  desired  drawing  sur- 
face; if  a  glossy  surface  remains,  rub  well  with  plain  alco- 
hol. Several  such  treatments  during  the  life  of  a  drawing- 
board  tend  to  hold  it  in  its  oriy:inal  form  by  keeping  moisture 
from   permeating   it. — Frank    H.    Jones,   Winter   Hill,   Mass. 

A  Cement  MeaNurinK  Iliieket  has  been  devised  for  divid- 
ing a  sack  of  cement  into  two  lots.  The  bucket  is  cylindrical, 
10   in.    diameter   and   24    in.    high,   with    a   capacity   of   1   cu.ft.' 


TABLE  OF  BliVELK  AND  A.VGI-ES 


Hovel 
nrln. 

Inches 
per  Ft. 

Anglo 

A 

0''3.T43 

1  47  24 

2  41  02 

3  34  35 

I 

li 
lA 
1! 

4  28  02 

5  2121 

6  14  31 

7  07  30 

A 

H 
A 

H 
2A 
2J 

8  00  17 

8  52  50 

9  45  09 
10  37  11 

i 

2A 
2t 

11  28  55 

12  20  21 

13  11  26 

14  02  10 

Bv'-vel,  Inches 

r  In. 

per  Ft. 

Vncl.- 

i: 

3A 

14 

»52'32 

A 

31 

15 

42  31 

H 

3A 

16 

32  05 

A 

3J 

17 

21  14 

i 

3H 

18 

09  57 

\ 

4i 

18 

.">S  13 

i 

4A 

1» 

40  02 

1 

4J 

20 

33  22 

4H 

21 

20  13 

. 

4i 

22 

06  34 

5,V 

22 

52  25 

A 

5i 

23 

37  40 

5A 

2i 

22  35 

5 

25 

06  53 

i 

5* 

25 

.V)40 

J 

6 

26 

33  54 

Bevel 

Inches 

pe.  In. 

per  Ft. 

\nglo 

8 

6A 

27 

'>10'3(1 

6| 

27 

.58  46 

H 

OA 

28  40  23 

A 

65 

29 

2128 

i 

6H 

30  02  00 

t 
i 

71 

.30  41  .59 

7A 

31 

21  26 

7J 

32 

00  19 

\ 

7H 

32 

38  41 

71 

33 

16  30 

■   J 

8A 

:« 

.53  46 

1 

8J 

34 

30  31 

1 

8A 

35  06  43 

8> 

35 

42  24 

IJ 

8H 

36 

1733 

; 

9 

36 

52  12 

ptr  In. 


p<-i  Ft. 

!)A 
OJ 

■JA 

9J 

9H 
lOJ 
lOA 
lOJ 
lOfi 
10{ 

ilA 

UJ 

iiA 
lU 
iiH 

12 


Angle 
37''26'19" 

37  59  56 

38  33  02 

39  05  38 

39  37  44 

40  09  22 

40  40  30 

41  1109 

41  22  21 

42  1104 

42  40  20 

43  09  09 

43  37  31 

44  05  26 

44  32  56 

45  00  00 
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The  arms  of  its  bail  extend  down  to  about  mid-height  and 
their  ends  carry  pins  to  which  is  attached  an  interior  disk, 
like  a  stove-pipe  damper.  With  the  bail  In  horizontal  po- 
sition, the  disk  stands  vertical,  and  a  sack  of  cement  is 
emptied  into  the  bucket,  practically  filling  it.  On  raising 
the  bail,  to  lift  the  bucket,  the  disk  is  turned  to  horizontal 
position  and  thus  divides  the  contents  into  two  lots  of  14 
cu.ft.  each,  which  can  be  dumped  separately.  This  device 
is  the  invention  of  Mr.  Cullen,  of  the  T.  L.  Smith  Co.,  Mil- 
waukee, Wis. 

A  Sectional  Concrete  Culvert — .\  sectional  concrete  cul- 
vert now  being  introduced  consists  of  a  series  of  blocks,  each 
the  full  size  of  the  culvert.  These  blocks  are  of  reinforced 
concrete,  made  either  at  the  site  (for  large  jobs)  or  at  a 
convenient  yard  and  delivered  at  the  site.  They  are  held  to- 
gether by  two  steel  rods  on  each  side.     The  rods  lie  in  grooves 


forms,  manufactured  by  the  HeUzel  Steel  Form  &  Iron 
Works,  of  Warren,  Ohio,  have  bsen  employed  in  a  number 
of   cases. 

Duty  Correction  for  Steam  Variations  in  Punip  TcNt.^ — 
In  recent  tests  of  the  water-supply  booster  pumps  at  Rose- 
land  Station,  Chicago,  made  by  W.  A.  Nelson.  R.  W^.  AUerton 
and  C.  J.  Bacon,  the  contract  duty  was  based  on  170  lb.  gage 
and  9S';r  dry.  The  moisture  correction  was  expressed  as  a 
multiplier  determined  by  dividing  98  by  the  percentage  ac- 
tually found.  This  was  applied  to  the  duty  as  actually  ob- 
tained. 
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formed  in  the  blocks,  and  pass  through  the  ends  of  flat  trans- 
verse bars  between  the  blocks.  The  accompanying  illus- 
tration shows  the  completed  culvert,  with  a  caterpillar  tractor 
passing  over  it.  This  system  of  construction  is  the  invention 
of  John  Gibson,  of  Fromberg,  Mont.,  and  the  culverts  have 
been  used  extensively  in  Western  states  for  about  four  years. 
Snapended  Steel  ForniM  for  Concrete  Favlnif — A  design  of 
•jteel  form  now  in  use  for  concrete  roads  and  sidewalks  has 
the  longitudinal  members  or  rails  suspended  from  stakes 
Instead  of  being  supported  at  the  bottom  by  blocking,  etc. 
The  stakes  are  steel  angles,  each  having  a  riveted  lug  with 
.1    slot    to    r»>oel\e    tbn    edije    or    flange    of   the    rail. 


Ou^r  Ral/        Curb  ffai/ 


Pounds  Steam  Pressure  Below  184.7  Fbonds  Absolo+e 

The  steani-piessure  correction  was  expressed  as  a  mu^' 
plier  applied  in  the  same  manner.  It  consisted  of  the  ratio  ot 
available  heat  energy  of  steam  working  on  a  "contract-basis" 
Rankine  cycle  (between  the  limits  of  specified  pressure  and 
moisture  and  0.,")5  lb.  absolute  back-pressure)  to  available 
heat  energy  for  the  same  cycle  on  an  "observed  basis"  (be- 
tween limits  of  the  observed  pressure  and  98%  moisture 
and  0.55  lb.  absolute  back-pressure).  To  facilitate  computa- 
tion, the  accompanying  curve  was  plotted  showing  relation 
;  etween   pressure    variation   and   corresponding   multiplier. 

Balanced  Cylindrical  Valve  for  Irrigation  Service — The 
balanced  cylindrical  valve  shown  in  the  accompanying  views 
has  been  built  by  W.  T.  Baker,  of  Pueblo,  Colo.,  as  an  irriga- 


.Sii;i;i,  FouMs  nii;  ('un(  kkik  l*.\vi.\(i,  II wi.vc   iiii; 
I.<)N(llTn)l.\AI,.S    Sl-.HI'KNDKU    I'ltOM    STAKES 

The  conatructlon  In  Hhown  In  the  accompanying  driiw- 
InK.  At  the  left  and  In  the  middle  Is  the  form  for  concrete 
curb.  The  larger  mil  Ih  th€>  liuik  of  the  form,  extending 
the  full  depth  of  curb  and  liiiHiv  The  smalU-r  rail  is  for  (he 
face  of  the  curb,  and  In  attached  to  cro««-plece8  which  form 
JolntM  In  the  curb  but  do  not  extend  Into  the  base.  A  block 
or  wedtce  nKiilnMt  the  lower  flunKe  of  the  back  rail  ailjusts 
thin  In  puflltlon.  The  dniwInK  at  the  right  Hhowa  the  ar- 
rnnKeinnnt  for  ii  concrete  road  without  curb,  (lore  the  rail 
In  of  HUch  nhiipe  im  to  Klve  a  bweli-d  edge  to  the  concrete, 
which  fitcllltiileii  the  connection  of  the  earth  or  macudani 
Mhoiilibr  for  tlie  side  of  the  road.  A  plain  rail  can  be  used 
if  d.  Mired.  The  r.ills  are  In  l2-ft.  IfUKlliH,  unci  are  of  va- 
I  loiiM    depthn     to    ault     reiiulmiiKritit.       Thuau    atuel     suMpended 


tlon  gate.  A  guided  stoel  cylindrical  gate  with  countcr- 
wi-lght  is  carried  by  a  rope  running  over  sheaves  and  a 
windlass  on  a  frame  above  the  side  walls.  This  gate  when 
closed  rests  on  a  metal  seat  In  an  Inclined  floor,  the  cylinder 
having  Its  lower  edge  cut  to  fit.  There  Is,  of  course,  no 
unbalanced  pressure  on  the  gate  since  It  Is  surrounded  by 
water.  The  floors,  side  walls  and  wings  are  of  concrete;  thr 
beams  and    framewoik   are    of   wood    or   steel    as   desired. 

A  Double- iOdired  Scrniier  llueket  for  dragline  excavators 
Is  being  built  by  the  Raymond  W.  Dull  Co..  of  Chicago,  for 
the  purpose  of  securing  greater  life  for  the  bucket.  Instead 
of  being  of  the  more  usual  rectangular  form.  It  Is  approxl- 
Mwitely  triangular  or  V'-shaiied  In  side  elevation,  and  has 
the  cutter  or  teith  fitted  to  the  edge  of  the  lower  side.  When 
Ihls  side  becomes  worn,  through  being  dragged  along  the 
ground,  the  teeth  are  removed  and  |)laced  lui  the  other  edge  and 
the  bnckel   Is  Inverted  so  that   the  worn   slile  bei'omes  the  top. 
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Stresses  in  Bridge  l&micdi-lPosus 

(•lie  |)()mi  III  ilic  liiri'l'iil  analysis  df  skew  jxulals  f^ivrii 
In  Trot".  J.  1'.  ,1.  Williiiins  «)ii  aimtlu'r  ]M\gi.'  slumld  rcMrivc 
attoiitioii.  if  all  tlu'  ivst  of  his  article  is  iicf^'loctoil :  nnmoly 
the  flirt  ihtit — as  lie  (li'inonstrnU's — lliciv  imv  ;,'n'at"r 
beiiiliii.!?  stross(>s  in  tlii'  i-nd-posts  than  ordinarily  art'  al- 
lowi'd  for.  What  makes  this  fact  im|>ortant  is  the  special 
vulnerahility  of  the  end-post.  Several  sensational  acci- 
dents which  occurred  diiriiifj  the  past  year  alTord  recent 
illustration  of  this  vulnerability — the  bridge  wrecks  at 
.\ttiea.  Ind..  and  Chester,  IVnn.,  will  be  remembered. 
It  is  no  great  stretch  to  call  the  end-])ost  a  weak  point  in 
the  nunlern  railway  bridge. 

This  statement,  of  course,  has  reference  to  the  elTects 
of  external  violence.  But  under  the  circumstances  it  is 
clearly  undesirable  to  ignore  any  real  element  of  normal 
service  stress.  Therefore  the  e.xtra  longitudinal  bending 
which  is  now  shown  to  e.xist  by  virtue  of  the  skew  fur- 
nishes another  reason  for  making  eud-posts  stronger  than 
customary  practice  Iniilds  them. 

SpecaiJicatlioias  for  KattuasiraainiO^s 

No  one  thing  is  more  pu/./.ling  to  tiie  average  highway 
engineer  than  writing  s])ecitications  for  bituminous  ce- 
nient.s  and  road  binders.  He  may  know  what  lie  wants ; 
he  may  ha\e  found  by  experience  what  is  best — but  he 
finds  it  almost  impossible  to  draw  s])ecifications  open 
enough  to  admit  of  competition  and  yet  describing  the 
material  Avanted.  Some  highway  authorities  have  aban- 
doned even  the  attempt  to  draw  open  specifications,  but 
rather  have  l)ouglit  what  they  want  under  its  trade  name. 

Add  to  these  ditiiculties  the  maze  of  intricate  tests  that 
have  been  developed  for  tars  and  asphalts  and  the  haze  that 
surrounds  their  e.xact  relation  to  the  actual  service  as 
road  binders.  All  these  together  make  a  hard  nut  for  the 
plain,  ordinary  city  engineer  and  highway  official  to  crack, 
sbce  with  all  his  other  duties  he  can  hardly  hope  to  be- 
come an  as])halt  expert. 

Hence,  the  standard  paving  specifications  drawn  by 
experts  and  offered  gratis  to  other  engineers  are  a  wel- 
come aid.  But  how  limited  a  faith  these  same  e.xpcrts 
have  in  their  own  specifications  for  bituminous  materials 
is  well  illustrated  in  the  following  clause  from  the  re- 
cently adopted  specifications  of  the  American  Society  of 
Municipal  Improvements : 

43.  PREVIOUS  SERVICE — The  contractor  will  be  required 
to  show,  to  the  satisfaction  of  the  engineer,  that  the  company 
manufacturing  the  asphalt  cement  or  refined  tar  he  proposes 
to  use  under  a  given  specification  has,  for  a  period  of  at  least 
two  years,  manufactured  asphalt  cement  or  refined  tar  in  a 
thoroughly  equipped  plant,  and  that  asphalt  cement  or  refined 
tar  manufactured  of  bituminous  material  obtained  from  a 
(imilar  source  to  that  which  he  proposes  to  use  shall  have 
been  in  continuous  and  successful  use  in  bituminous  pave- 
ments constructed  by  the  mixing  method  or  in  bituminous- 
macadam  pavements  for  a  period  of  at  least  two  years 
previous  to  the  date  of  the  letting  in  which  his  proposal 
was  submitted. 


Aincptlhier   AiiAcR   on  tfiiie  LrOS 
An|(eles  Aqueduct  Foiled 

Another  attack  on  the  Los  Angeles  A()iiednct  has 
failed.  This  was  an  injiiiiclion  suit  to  jtrevent  the  use  of 
water  from  the  aqueduct  in  Los  Angeles  on  the  ground 
that  it  is  so  badly  polluted  as  to  be  unfit  lor  human  con- 
sumption. The  Superior  Court,  after  a  forty-day  trial, 
rendered  an  o|)ini()n  which  concluded  as  follows: 

The  conclUHlons  reached  in  this  opinion  do  not  come  from 
ji  mere  preponderance  of  the  evidence,  but  from  an  over- 
whelming weight  of  proof  which  leaves  possible  no  other 
termination  of  the  litigation.  On  the  whole,  the  record  In 
this  trial  furnishes  a  si)lendld  Indication  of  the  judgment  of 
the  people  of  the  city  In  acquiring  and  developing  a  water- 
supply   from    the   Owens   River   region. 

The  application  of  the  plaintiffs  for  an  injunction  is 
denied  and  the  defendants  will  have  judgment  for  their 
costs. 

Hardy,  if  ever,  iiave  a  great  engineering  work  and  a 
great  ciiief  engineer  been  .subjected  to  so  many,  .so  viru- 
lent and  so  unwarranted  attacks  as  have  the  Los  Angeles 
Aqueduct  and  William  Mulholland.  The  engineering 
profession  deprecates  the  attacks  and  rejoices  in  their 
continued   failure. 

•^. 

Ana  Aiairaflves'ss^s'y 

Two  years  ago  the  end  of  .March  brought  with  it  a  tre- 
mendous upheaval  in  the  existence  of  several  million 
people  inhabiting  Ohio  and  Indiana.  Their  daily  routine 
was  completely  disorganized;  tlieir  food  supply  inter- 
rupted ;  in  many  cases  even  their  water-supply  cut  off  or 
else  poi.soned  by  pollution.  Hundreds  were  dead/  thou- 
sands who  escaped  this  fate  were  homeless.  It  was  tlie 
week  of  the  great  floods.  War  between  opposing  armies 
could  hardly  have  dealt  more  savagely  with  the  region. 

How  often  such  tremendous  floods  occur — or  whether 
they  will  ever  recur — has  not  yet  been  settled  satisfactor- 
ily by  the  students  of  hydrological  records.  It  seems  a 
fair  conclusion,  however,  from  the  available  data  that  the 
average  frequency  of  such  floods  could  not  be  greater  than 
say  once  in  fifty  years.  This  is  a  long-run  average.  It 
does  not  mean  that  there  M'ill  be  forty-eight  more  years  of 
peace  in  Ohio  and  along  the  Wabash.  Similar  destruction 
may  come  next  year,  and  indeed  might  have  come  this  year 
or  last. 

In  time  of  peace  prepare  for  war;  after  the  flood,  build 
to  protect  against  the  next  flood.  This  is  the  thought 
that  must  inevitably  become  controlling  after  a  great  dis- 
astrous occurrence  like  the  Ohio  Valley  fl  jd  of  1913.  So 
it  has  worked  out  indeed,  if  we  measure  the  effect  in 
terms  of  quantity  of  talk ;  there  has  been  a  great  quantity 
of  talk  and  discussion  and  di.sputation  in  the  Central 
States  about  flood  protection — chiefly  negative,  setting 
forth  what  could  not  be  done.  But  if  we  measure  the  ef- 
fect by  actual  accomplishments,  we  must  conclude  that  the 
inhabitants  of  the  deva.stated  regions  promptly  forgot 
about  the  floods  and  turned  again  to  their  ordinary  day's 
work.     For  practically  nothing  has  been  done  in  the  way 
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of  preventive  work ;  at  a  few  localities  only — and  these 
points  of  but  minor  damage — is  actual  work  visible. 

Following  the  stage  of  talk  and  vain  discussion  comes 
sometimes  a  i)eriod  of  intense  action.  We  look  forward 
with  hope  to  such  a  period  in  the  regions  visited  by  the 
Hoods  of  1913. 

Tlhe   L,^t&    FredecicM   W.  Tastier 

The  sudden  death  of  Frederick  W.  Taylor  removes  from 
among  us  one  of  the  acknowledged  leaders  of  the  engi- 
neering profession.  Although  his  death  occurs  at  a  com- 
paratively early  age,  Mr.  Taylor  had  fully  completed  the 
great  task  of  his  life.  His  great  achievement  was  the  in- 
troduction to  the  engineering  profession  and  to  the  indus- 
trial world  of  what  has  come  to  be  known,  for  want  of  a 
better  name,  as  scientific  management. 

It  has  been  said  that  this  was  not  originated  by  Mr. 
Taylor.  Other  men  before  Iiim  had  followed,  to  a  greater 
or  less  extent,  the  practice  of  setting  tasks  for  workmen 
and  giving  them  instructions  as  to  the  best  methods  of 
l)erforming  the  tasks.  This  fact,  however,  detracts  little 
from  the  great  credit  due  Mr.  Taylor  as  the  originator  of 
what  was  in  effect  a  revolution  in  manufacturing  industry. 
What  others  had  attempted  in  an  isolated  and  partial 
way,  he  did  in  a  thorough  manner  and  with  a  clear  view 
of  the  underlying  ])rinciples  involved  and  the  enormous 
scope  and  possibilities  of  the  new  system.  By  his  personal 
force  and  al)ility.  moreover,  he  brought  the  new  system 
into  e.xtcndcd  use  in  a  short  time.  Had  it  lacked  such  a 
strong  and  jjowerful  advocate,  its  development  would  sure- 
ly have  been  far  slower  and  more  uncertain. 

It  is  unfortunately  true  that  the  system  which  he  orig- 
inated lias  l)een  widely  misunderstood  and  misapplied. 
Beside  tlie  school  of  al)le  engineers  who  worked  with  Tay- 
lor and  followed  his  methods  and  in  many  cases  improved 
upon  them,  a  host  of  imitators  has  sprung  up  who  have 
nearly  made  the  word  "efficiency"  a  byword  of  contempt. 
Misuse  of  the  Taylor  system  to  drive  workmen  beyond 
their  strength  has  been  one  of  the  causes  that  brought 
against  it  the  antagonism  of  the  labor  unions.  It  is  worth 
while  to  say  at  this  time  that  nothing  aroused  the  right- 
eous wrath  of  Taylor  more  than  the  misuse  of  his  system 
l)y  employers  merely  as  a  tool  to  get  more  out  of  their 
baiids.  He  always  believed  and  always  urged  that  an 
essential  feature  to  the  success  of  bis  system  was  that  the 
profit  re])resenting  the  increased  efficiency  residting  from 
its  api)lication  should  be  equitai)ly  divided  between  the 
workers  anil  tiie  employer. 

That  many  faults  and  imperfections  liave  developed  in 
the  operation  of  Taylor's  system,  iiiid  of  similar  systems 
which  imitators  luivc  brought  forth,  will  be  freely  ac- 
knowledged by  iin|)urtial  observers.  It  remains  true, 
ticvertliclcss,  that  the  system  of  sricntific  management 
which  he  to  a  large?  extent  (rented  is  probably  the  great- 
est labor-saving  instrument  that  has  been  developed  in 
modern  times. 

New  York  Reftisse-Disposeil 
Bill  Vetoed 

(Jovcrnor  Whitman's  \cto  of  the  bill  permitting  New 
York  (Jity  to  make  a  rel'use-disposal  contract  for  a  term 
of  ir>  year.M  in  place  of  tlie  present  live-year  charter  limit 
rontinucH  u  handicap  under  which  both  the  city  and  hon- 


est contractors  sutfer.  (See  p.  508  of  Exgineeuixg  News 
of  ifarch  11,  1915,  for  the  terms  of  the  bill.)  Unfor- 
tunately, the  same  handicap  exists  in  some  other  cities. 
In  Philadelphia  it  is  far  heavier,  for  there  a  one-year  con- 
tract is  the  limit. 

The  folly  of  short-term  contracts  for  garbage  and  refuse 
disposal  has  been  pointed  out  again  and  again  in  these  col- 
umns. A  plant  for  an  improved  system  of  garbage  dis- 
posal requires  a  large  capital  outlay.  Under  a  short-term 
contract  the  contractor  must  either  gamble  on  the  renewal 
of  the  contract  or  else  get  a  price  for  his  services  which 
will  insure  not  only  his  expenses  and  a  profit  on  his  in- 
vestment but,  in  addition,  the  return  of  his  entire  capital 
within  the  contract  period. 

Either  plan  is  clearly  against  public  policy.  The  first 
or  gambling  alternative  is  likely  to  result  in  political  cor- 
ruption or  poor  service.  The  second  or  prudent  alterna- 
tive means  that  within  a  brief  period  the  city  not  only 
pays  for  service  but  also  the  entire  cost  of  a  refuse-disposal 
plant — which,  however,  the  contractor  instead  of  the  city 
owns,  but  which  may  be  worthless  to  the  contractor  unless 
he  renews  the  contract. 

The  bill  vetoed  by  Governor  Whitman  sought  to  elim- 
inate risk  to  the  city  and  contractor  alike.  It  went  fur- 
ther— it  made  the  city  a  potential  profit  sharer.  Besides 
spreading  the  recovery  of  capital  cost  over  a  possible  pe- 
riod of  15  years  it  provided  that,  whatever  the  length  of 
the  lontract,  the  city  and  not  the  contractor  should  be 
the  owner  of  the  plant  at  the  expiration  of  the  contract. 
The  bill  made  it  possible  for  the  city  to  provide  the  site 
for  disposal  works  and  also  to  join  in  building  the  plant. 
In  any  case  the  city  was  to  share  in  the  profits. 

Previous  N"ew  York  legislatures  have  refused  to  pass 
a  bill  authorizing  New  York  to  make  refuse-disposal  con- 
tracts for  longer  periods  than  five  years.  The  Pennsyl- 
vania legislature  has  denied  Philadelphia  the  right  to 
award  such  a  contract  for  more  than  one  year.  Governor 
Whitman,  in  his  veto  message,  showed  no  sympathy  with 
even  the  spirit  of  the  X^ew  Y''ork  bill. 

Why,  it  is  pertinent  to  ask,  should  New  Y'ork,  Philadel- 
phia or  any  other  city  be  dependent  upon  legislatures  or 
governors  for  authority  to  handle  as  they  see  fit  such  a 
purely  local  matter  as  a  refuse-di.sposal  contract? 

In  so  far  as  questions  of  public  policy  are  involved,  if 
state  compulsion  is  to  be  used,  cities  should  be  required 
to  let  moderately  long  instead  of  short  contracts  for  refuse 
disposal  wherever  large  capital  outlay  is  required.  Any 
legislation  on  the  .subject  should  be  general  rather  than 
special ;  otherwise  the  interests  of  political  machines  and 
contractors,  and  not  lundamental  principles  of  public 
policy,  will  continue  to  jirevail. 


A  PHase 


noin^ 

Competition  of  the  jitney  bus  with  the  electric  car 
continues  to  he  a  I'morite  sid)ject  for  disi-ussion  in  every 
city  in  which  the  uc'w  mode  of  public'  conveyance  has 
become  popular.  In  a  few  weeks'  time  the  jitney  has 
s|)reail  from  the  Pacific  coast  through  the  Middle  West, 
and  has  just  reached  New  England.  The  standing  puz- 
zle is,  How  can  the  o])erators  of  the  jitney  busses  atTonl 
to  carry  passengers  for  a  live-cent  fare  and  i)ay  tlu' 
cost  of  gnsoliiu",  tires  and  nuiintemincc  on  their  nui- 
chines?     This  is  especially  a  mystery  to  men  who  hiive 
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'mil  siiiiii'   fxpi'riciiic    in    kccpiii;,'   an    aiiloiiiciliilc   ami    Ji 
iiiiiilTi'ur  to  run  i(. 

One  of  till-  main   reasons  \vli\    llic  jihu'V-lum  ilrnrr  is 

ili|t>  to  stay   in   the  pimc   is  that   almost   invarialily    lie 

WHS  and   takes  eare  ol"  liis  own   marliine.      In    tiie  ease 

I  most  autoniol>ilo  owners,  tlie  liif;;.'est   item  in   liie  cost 

.f  kei'pinj;  A  ear  is  the  ;,'ara;;e  hills   for   repairs;  hiil    if 

iio  man  that  drives  the  ear  is  its  owner,  it  will  he  driven 

:uhI   niii    nuu'h    more   earefnily   on    the   axerap-    than    if 

the  ear  helonijs  to  someone  els(>. 

This   |irinei)>le   api)lies    to   a   jrood    many   other    linoH 

f  business  lie>ides  the  operation  of  the  jitney  hiis.     The 

r.  S.   Post   Otlieo   Department,  in   its  last  animal    report 

states  that  it   has  found   the  hest  way  of  seeuriii;j  aiito- 

nioliile   serviee    for    use    in    the    eolleelion    and    delivery 

of  nuiil   by  earrieis   is  to  make  an   annual   allowance   to 

the  enrrier   for    furnishini::   and   oiieialiiiLr   his   own    ve- 

hiele.     In    this    way    tlio    driver    is    "jiven    a    stron-,'    in- 

(luetMuent   to  so   run   and   take  enro  of   his   vehicle   that 

the  cost  of  repairs  and   maintenance  will   he  the  lowest 

jmssible.     Its   visits   to   the   ^arajio   will    he    few   and    iii- 

fn'tjuent    coniiiared    willi    a    <jovernnient-owniMl     Neliiclc 

where   whenever   anytiiin^   does   not   go   exactly    to    the 

s4itisfaetion  of  tlie  driver  the  easiest  thinji:  for  him   to 

do  is  to  send  it  to  the  {jarajie  for  repair  or  adjustnieiit, 

instead  of  fixing  it  himself. 

Many  contractors  have  had  a  similar  experience  in 
the  operation  of  l)otli  motor  vehicles  and  horse-drawn 
vehicles.  It  recpiires  constant  supervision  to  see  that 
drivers  handle  horse.s  witli  care  and  skill,  and  the  same 
thin:,'  is  even  more  true  of  motors.  If,  however,  a  eon- 
tractor  can  sid)let  a  jol)  of  hauling  to  a  man  who  owns 
a  motor  truck  or  a  team,  better  and  more  economical 
use  of  either  the  horse  or  the  motor  is  assured. 

Creates'  Fo^y^eirs  for  ^Ihe  Sira^es'- 
state  Coffia2Tme2=ce  Cosimirimissaoia 

We  recently  alluded  in  this  cohiniii  to  tlie  changed  atti- 
tude of  railway  officials  toward  ])ul)lic  regulation  of  rail- 
way operation.  A  recent  remarkalde  exani])le  is  furnished 
in  an  address  by  Daniel  Willard.  President  of  the  Balti- 
more &  Ohio  T?.I?.,  before  the  students  of  Dartmouth  Col- 
lege on  ^far.  22.  Speaking  of  the  interstate  commerce 
law,  he  said  : 

The  Interstate  Commerce  Commission  should  be  enlarged 
and  reorganized  and  its  powers  so  broadened  tliat  It  may  be 
able  to  de.ll  promptly  and  effectively  with  the  variou.s  matter.s 
under  its  jurisdiction.  It  is  not  able  to  do  so  at  the  present 
time. 

When  the  interstate  commerce  law  was  enacted,  in 
1?>.ST,  it  met  the  united  and  ])owerful  opposition  of  the 
railway  companies.  This  opposition  did  not  end  with 
the  passage  of  the  law,  but  was  continued  down  to  recent 
times.  The  leading  railway  otticials  of  the  present  day. 
however,  recognize  that  ]iul)lic  control  has  come  to  stay 
and  that  it  is  far  better  for  the  railways  and  the  public 
that  such  control  shall  l)e  exercised  Ijy  Federal  and  State 
commissions,  rather  than  by  Federal  or  State  legislation. 
In  the  campaign  in  the  Xew  Jersey  legislature  for  the 
repeal  of  the  full  train-crew  laws,  the  railways  announced 
their  willingness  to  have  the  size  of  train  crews  fixed  by 
the  State  Railway  Commission.  ])rovide<l  the  present  law 
is  repealed. 

President  W'illard'.s  appeal  for  an  enlargement  of  the 
Interstate  Commerce  Commission  and  the  broadening  of 


itH  poworH  should  be  heeded.  The  laws  already  in  force 
impose  upon  the  neveii  men  composing  the  Interslatu 
Coinmene  Coinmission  tnskH  greater  and  mon;  onerouH  in 
(oiii lulling  the  vTiU, ()()((  milcH  of  railway  in  the  Uniti-il 
Stales  than  any  seven  men  living  could  possibly  accom- 
plish. 

It  is  often  said  lliat  the  railways  are  sulfering  from  too 
imich  regulation.  A  more  ai'curati'  slatemenl  would  Ik; 
that  they  are  siilTering  from  iiiiwis(!  regulation.  Part  of 
this  is  due  undoiilitedly  to  incompetence  on  tin!  |)art  of 
the  personnel  making  up  the  commissions  as  well  as  to 
demagogic  legislation;  but  it  is  also  triK;  that  the  Federal 
eoinnii.ssioii  has  not  the  authority  it  should  have  to  protect 
the  railways  and  the  ])ublic  from  llie  evils  of  wasteful 
coinpelilion. 

m 

ThiC  Local  Cs&jgiimeerinc^  Societ?^ 

A^Eiiira  to  tlhe  Froirat 

Th(?  impoilaiicu  of  liie  local  engineering  society  to  the 
•.vclfare  of  th(!  profession,  which  was  discu.ssed  in  the.se 
<iilimms  ill  our  issue  of  Dec.  31,  has  been  the  theme  of 
a  iiuiiilicr  of  recent  papers  and  di.scussions,  notably  of 
the  presidential  address  by  Harrison  P.  Eddy  at  the 
recent  annual  dinner  of  the  Boston  Society  of  Civil 
Engineers. 

There  are,  it  is  true,  (vw  if  any  local  engineering 
societies  in  this  country  which  can  i)oa.st  of  such  activ- 
ity and  prosperity  as  the  Boston  Society,  which  is  now 
in  its  ()8th  year,  and  who.se  strength  and  prosperity  are 
indicated  by  its  membership  of  over  a  thousand  and  a 
perniaiient  fund  in  its  treasury  of  some  $35,000.  What 
can  be  accomplished  by  local  engineering  .societies,  how- 
ever, is  illustrated  not  only  by  the  Boston  Society  but 
l)y  the  strong  and  influential  societies  in  Cleveland, 
Philadelphia,  Pittsburgh  and  Chicago. 

It  .seems  worth  while  again  to  call  attention  to  this 
because  the  present  movement  toward  establishing  local 
.sections  by  the  national  .societies  of  civil,  mechanical 
and  electrical  engineers  is,  in  some  cases  at  least,  oper- 
ating as  a  serious  handicap  to  the  local  societies.  In 
San  Francisco,  for  example,  the  Technical  Society  of 
the  Pacific  Coast,  which  is  more  than  a  quarter  of  a 
century  old,  has  recently  announced  that  it  is  no  longer 
possible  to  maintain  its  organization. 

If  the  movement  to  establish  local  branches  or  sections 
of  the  national  societies  causes  the  engineers  in  the 
smaller  cities  to  he  split  up  into  tiiree  or  four  .small 
groups  according  to  their  national  society  affiliation, 
while  a  number  of  other  engineers  who  have  no  affilia- 
tions with  any  of  the  national  .societies  are  left  without 
any  local  organization  to  which  they  may  devote  their 
energy,  the  result  would  not  be  to  the  advantage  of 
the  engineering  profession  at  large  or  to  the  engineers 
resident  in  the  local  commiuiity. 

In  .Mr..  Eddy's  address  above  referred  to,  after  showing 
how  "the  encouragement  of  social  intercourse  among 
engineers  and  men  of  practical  science"  could  be  much 
more  effectively  promoted  by  a  local  engineering  society 
than  by  a  national  society,  he  said  : 

A  national  society  must  of  necessity  c  )nrine  its  activi- 
ties primarily  to  the  publication  of  papers,  researches  by  its 
committees  and  the  development  of  its  library — all  educational 
functions.  But  a  local  society  must  do  more.  It  must  have  a 
personal  interest  in  and  oversight  of  its  members.  It  should 
be  a  sort  of  fraternal  organization  Reeking  to  assist  its  mem- 
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bers  in  every  way  consistent  with  the  ideals  of  the  engi- 
neering profession  and  the  fundamental  principles  of  pro- 
fessional ethics. 

There  is  a  growing  belief  among  engineers  everywhere 
that  engineering  organizations  ought  to  exert  an  influ- 
ence in  public  affairs.  Experience  indicates  that  this 
can  be  done  more  effectively  by  strong  local  organiza- 
tions of  engineers  than  by  the  national  societies.  This 
is  another  reason  why  it  is  far  better  that  a  city  should 
have  a  strong  local  engineering  society,  opening  its 
doors  widely  to  engineers  engaged  in  all  classes  of  work, 
rather  than  that  three  or  four  small  struggling  organi- 
zations, holding  occasional  thinly  attended  meetings, 
should  try  to  maintain  an  existence. 

One  of  the  important  matters  that  remains  to  be 
worked  out  in  connection  with  the  relations  between  the 


national  and  the  local  societies  is  the  matter  of  dues. 
Some  of  the  national  societies  already  follow  the  prac- 
tice of  the  Canadian  Society  of  Civil  Engineers  and 
permit  part  of  the  dues  paid  by  their  members  in  a 
locality  to  be  devoted  to  the  expenses  of  the  section  of 
the  national  society  in  that  locality.  It  is  not  an  im- 
possible step  from  such  a  practice  to  a  plan  whereby 
similar  cooperation  could  be  effected  between  a  local, 
society  and  one  or  more  of  the  national  societies. 

In  some  of  the  local  societies,  those  at  Boston  and 
Pittsburgh,  for  example,  there  have  long  been  estab- 
lished sections  devoted  to  special  fields  of  engineering 
work.  These  sections  could  be  affiliated  with  the  na- 
tional society  in  their  field  to  the  advantage  of  both.  In 
fact  something  of  the  sort  is  necessary  to  avoid  needless 
and  wasteful  duplication  of  effort. 
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Tlhe  Arclhiatect^s  ILacesase  ILaw  aim 
Sllaimoas 

Sir — Having  been  connected  from  the  first  with  the 
movement  to  license  structural  engineers  in  Illinois, 
I  cannot  refrain  from  replying  to  the  letter  by  "Western 
Engineer"  in  your  issue  of  Mar.  11.  It  seems  to  me  that 
there  have  been  enough  anonymous  communications  on 
this  subject.  Your  readers  are  entitled  to  be  spoken  to 
frankly  and  to  know  the  names  of  those  who  address 
them.  In  the  case  above  referred  to,  the  author  is  a 
licensed  architect,  high  in  the  councils  of  the  Illinois 
Society  of  Architects.  He  Avas  honored  some  years  ago  by 
election  to  the  Board  of  Direction  of  the  Western  Society 
of  Engineers,  where  he  at  present  constitutes  a  "minority 
of  one"  on  this  important  subject. 

My  object  in  calling  attention  to  this  fact  is  to  show 
that  he  should  speak  as  an  architect  or  as  an  individual 
and  not  as  a  "Western  Engineer"  when  he  addresses  the 
engineering  profession. 

No  one  claims  that  the  terms  architect  and  engineer  are 
or  should  be  synonymous.  The  architect.s,  however,  have 
placed  themselves  in  a  false  j)osition  by  attempting  to 
monopolize  the  designing  ami  supervision  of  buildings 
and  structures,  and  the  engineering  y)rofession  naturally 
declines  to  accept  such  limited  privileges  as  the  architects 
see  fit  to  offer  them. 

We  want  our  rights.  The  designing  of  modern  build- 
ings is  an  engineering  ])rol)lem.  The  architect  is  helpless 
without  the  engineer;  not  so  the  engiiu'cr  without  the 
architect.  Even  the  building  ])laiis  in  Chicago  which  the 
law  rccjuircH  to  bear  an  architect's  stamp  are  examined 
and  checked  by  engineers  and  not  by  architects. 

We  do  not  want  to  practice  arcliitecture.  but  we  do 
want  the  legal  rights  to  design  and  supervise  buildings 
and  structureH,  and  the  owners  are  entitled  to  the  priv- 
ilege of  availing  themselves  directly  oF  the  services  of  en- 
ginoers  in  the  designing  of  buildings  and  structures  in 
which  engineering  considerations  |iredominate.  There  is 
no  possible  wny  of  dividing  buildings  into  engineering 
structures    and    nrchitcetural    striictiin's.      .\ny    atteini)t 


would  lead  to  endless  contention  and  litigation.  All 
buildings  "having  foundations,  walls  and  roof"  involve 
"housing  conditions"  to  a  greater  or  less  extent. 

The  profession  of  the  architect  and  of  the  engineer  are 
complementary;  one  the  artist,  the  other  the  scientist, 
as  ajjplied  to  buildings.  They  should  work  in  complete 
harmony,  but  harmony  is  impossible  so  long  as  the  archi- 
teets  persist  in  attempting  a  monopoly. 

^^'e  believe  we  have  heard  all  the  reasons  given  by  the 
architects  for  this  attempted  monopoly,  from  the  wise  rea- 
sons based  on  tlie  fact  that  architecture  is  undeniably  the 
only  profession  dealing  both  with  the  substance  and  the 
graces  of  buildings  as  a  whole,  to  the  foolish  ones  based 
on  the  Greek  derivation  of  the  luime — meaning  "master 
builder."  But  in  the  end  in  all  comes  down  to  the  fact 
that  public  safety  is  even  now  being  guarded  by  the 
engineers  forced  to  work  in  the  employ  of  the  architect. 

But,  they  say,  why  not  take  the  architectural  examina- 
tion and  qualify  as  an  architect?  Because,  (1)  "AVestern 
Engineer's"  statements  notwithstanding,  it  is  practically 
impossible  for  an  engineer  to  pass  the  architectural  exam- 
ination before  a  board  of  architects;  (2)  engineers,  hav- 
ing any  pride  in  their  profession  naturally  dislike  to  sail 
under  false  colors;  (3)  architects  have  every  reason  to 
object  to  the  use  of  their  name  by  engineers. 

"Western  Engineer's"  classification  of  the  various  kinds 
of  engineers  now  working  for  the  proposed  bill,  besides 
being  essentially  untrue,  is  beside  the  point.  As  a  matter 
of  fact  many  of  the  most  prominent  professional  engineers 
in  Illinois  are  leaders  in  this  movenu'iit,  and  as  for  the 
funds  raised  by  the  Legislative  Committee  no  subscrip- 
tion, except  from  the  Western  Society  of  Engineers  itself, 
bits  exceeded  $"3"),  and  our  subscription  list  is  open  to 
auvone  who  has  a  legitimate  reason  for  inspecting  it.  In 
the  referendum  taken  by  the  Western  Society  of  Kngi- 
neers  over  90%  were  uiKiualificdly  in  favor  of  the  law. 

In  conclusion  let  nie  repeat  that  the  i)resent  situation 
is  ol"  th(<  architects'  own  making.  We  will  be  very  gliid 
indeed  to  meet  them  as  eipials  on  a  common  grouiul  and 
to  (ind,  if  possible,  some  method  of  joint  registration  or 
to  c()0|M'rate  with  tbeni  in  the  inloption  of  a  stale  buililing 
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(•(mIh  (tintainiii;;  |ii(ivisioiis  fin-  I'Mfii-.ncliisiiij,'  oiir  inofcs- 
Hion.  Miiiiv  til"  llio  li'tuliiij;  iirtlutcclH  aiv  uIhu  in  favor  of 
sHcli  nrtion,  ami  arc  as  iniirli  (>|i|i<isc(|  ns  the  eiijjiiHHMs 
tlienisolvos  to  nioiiopoly  in  citlicr  |)i-(ir('ssiiin  ;  liut  until  that 
tinio  roiui's  we  have  no  alti'inativ(>  liut  to  work  with  all  llif 
nn'uns  in  our  luiwcr  citlu'r  for  n  liriMinc  of  oni'  own  or  for 
II  ri'jH'al  of  the  anliilrtts'  license  law. 

AsnuKws  Ai.i.i'.N. 
Miforniick   nmldiii!,'.  Cliicajro.  III..  Mar.   IS.  1!»1.'.. 

I  Wc  liav(>  also  received  n  letter  from  Irving'  K.  I'ond, 
President  of  tiie  American  Institute  of  Architects,  dis- 
ciissinjr  the  same  sidiject.  the  jjoneral  tenor  of  winch  can 
Ik>  jrleanod  from  the  followinjj  <)uotntions: 

Structurnt  enBlncorlnn  Is  n.  minor  port  of  nrcliltocturo. 
It  iloos  not  oxreoil  in  Importance  Mnnltiiry  onKlncrrInK — or, 
to  put  It  bluntly,  ilo.MfKii  and  InHtallntlon  of  plumbing.  It  la 
no  tnoro  Important  thiin  bc'itluK.  vt-ntllallnK  nnil  llKhtlnR. 
It    Is   no   niorr    Important    tban    protective    palntliiK- 

The  structural  en^inoer  vlew.s  a  work  of  arcbltecture  as 
n  piece  of  con.strucllon  wblcb  lias  been  cloaked  In  a  more 
or  less  pretty,  tbou>;li  alto»;etber  extraneous,  covering.  He 
does  not  know  arcbltecture  as  a  (jreat  ortcanlsm  developInK 
upon  principles  of  correct  relatlonsblps  of  part  to  part,  of 
part  to  wbole,  and  beyond  that,  the  fitting  of  that  whole  Into 
n  scheme  of  culture  and  civilization.  He  does  not  know- 
functional  beauty  and  cannot  devcloj)  It.  He  does  not  un- 
derstand  when   one   talks   of   It. 

As  we  xmderstaiul  it,  the  Illinois  Architects  license  law 
was  passed  for  the  ostensible  ])«rpose  of  protecting  the 
public  safety,  not  "functional  beauty"  or  "a  scheme  of  cul- 
ture and  civilization."  Xo  iiitolliiront  man  doubts  the 
value  of  tine  architecture  applied  to  buildings  which  arc 
intended  for  uses  where  beauty  of  form  and  of  detail 
is  appropriate;  but  there  are  many  buildings  which  are 
as  purely  engineering  structures  as  a  locomotive  or  a  ma- 
chine tool.  It  may  be  said  that  even  in  such  structures 
appearance  should  not  he  ignored ;  Imt  surely  it  is  not  the 
matter  of  primary  importance ;  and  in  the  design  of  such 
buildings,  therefore,  the  engineer  should  be  the  respon- 
sible leader  and  not  the  architect,  who  is  primarily  an 
artist  and  not  a  constructor. — Knixoit.] 


New 
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Sir — In  your  issue  of  Mar.  18,  p.  521,  is  an  article, 
"New  York  City's  Experience  with  Asphalt  Block  Pave- 
ments," by  H.  AV.  Durham,  who  has  just  retired  from  the 
office  of  Chief  Engineer  of  the  Bureau  of  Highways  of 
the  Borough  of  ^lauhattan.  Under  this  heading  your  con- 
tributor deals  solely  with  the  pavements  of  Manhattan 
Borough  and  makes  certain  sweeping  statements  deroga- 
tory to  asphalt  blocks.  Some  of  these  statements  are  so 
misleading,  so  at  variance  with  the  facts  and  so  obvious- 
ly intended  to  create  the  im])ression  that  asphalt-block 
pavements  have  been  a  failure  in  the  Borough  of  Manhat- 
tan that  the  writer  desires  to  submit  a  few  facts  and  fig- 
ires  and  leave  it  to  your  readers  to  decide  whether  the 
statements  referred  to  are  substantiated  by  the  data  here- 
with submitted. 

The  official  reports  of  the  Borough  of  Manhattan  give 
the  following  figures,  showing  for  each  year  the  percentage 
of  repair  and  cost  per  square  yard  for  both  asphalt  block 
and  sheet  asphalt,  these  figures  being  based  in  each  case 
upon  the  total  vardage  of  pavement  on  which  the  original 
contractor's  guarantee  of  maintenance  has  expired  and 


wIihIi  I-  iliiTcfore  subji'i  ;  to  niiiinli'iiiiin  !■  I)\   llic  I'lninii;.'!! 
aiitliorilic- : 

^-Adpball  MIo.k  ,-      Hli.-et  AHpball , 

i'eri'enl.      CiiHl  iii-r  I'lTCeiit.      CoHliier 

Yrar                                         l(e|ii.lre,l        Kc|  Vd  {{.paired        S.|  Vd. 

I  DOS                                              )  .;               $ri  HIS  \:,.()              »0.177 

I'tii'i                                     *.:•             OKI!)  iii.o             0  117 

|<i|0  H.O  Olio  111  O.lKi 

POl  It.O  0.172  17.0  0.17I 

|<i|'>  ri.4  O.OUK  11. K  0.141 

llli:i     '  '  .          3.3  O.or.It  K.8  0.132 

Total    6    yr 33.0  O.fiKB  78.7  0.Kr,4 

.Vveraue    6    yr r..G  0.111  13.1  0.H3 

III  addition  to  the  regular  repair  work,  as  set  forth, 
there  occurs  year  by  yciir  a  rcpiarcmcnt  of  old  jmve- 
meiits  through  the  mciliniii  of  mw  i untracts,  having  the 
usual  inaintcmincc  clause,  .so  tlial  tin'  total  replacement 
consists  of  two  items,  repair  and  repaving.  In  order  to  get 
a  correct  idea  of  the  actual  Avear  and  tear  on  the  pave- 
menta  of  .Manhattan,  it  is  necessary  to  combine  these  two 
items  and  show  the  total  re|)lacement.  The  figures  in  the 
following  table  have  been  prepared  from  data  furnished 
in  the  ofiicial  reports  of  Mjinhattan  Borough,  and  for  the 
purpose  of  direct  comiiarison  the  same  series  of  years  is 
used : 

, Asphalt  Block ,  , .Sheet  Asphalt v 

Percent.  Percent. 

Percent.   Repair  Plus  Per  Cent.   Repair  Plus 

Year  Repaved      Repaving  Repaved     Repaving 

1908     1.0  .'5.2  1.2  16.2 

1909     0.0  4.5  6.8  18.8 

1910     2.3  8.9  7.4  21. .5 

1911     16.1  25.1  12.6  29.6 

1912     6.8  12.2  21.7  33.5 

1913     4.3  7.6  17.0  25.8 

Total    6    yr 30.5  63.5  66.7  145.4 

Average    6    yr 5.1  10.6  11.1  24.3 

These  figures  show  for  the  entire  Borough  of  .Man- 
hattan that  asphalt  blocks  have  been  replaced  by  repair 
and  repavement,  for  the  period  named,  to  the  average 
extent  of  10.6%  per  year,  indicating  an  average  life  of 
slightly  under  10  yr.  in  addition  to  the  original  contract 
period  of  maintenance.  Similarly  for  sheet  asphalt  the 
average  is  2-1.3%  per  year,  indicating  an  average  life 
of  slightly  over  4  yr.  in  addition  to  the  original  contract 
period  of  maintenance. 

Your  contributor  expresses  the  opinion  that  these  fig- 
ures are  not  truly  comparative,  but  offers  no  facts  in  .sup- 
port of  that  opinion.  Tlie  fact  is  that  the  figures,  in 
both  cases,  represent  the  wear  and  tear  on  pavements  scat- 
tered all  the  way  from  the  Battery  to  the  northernmost 
limits  of  the  Borough. 

There  are  available,  however,  additional  data  on  this  sub- 
ject showing  the  cost  of  maintenance  per  square  yard  per 
year  on  both  asphalt  blocks  and  sheet  asphalt  for  the  en- 
tire Borough  of  Brooklyn,  where  the  traffic  conditions,  and 
consequent  wear  and  tear,  are  very  much  lighter  than  in 
Manhattan.  The  following  figures  apply  to  the  total  yard- 
age of  pavement  on  which  the  original  contractor's  guar- 
antee has  expired : 

Block   Asphalt,        Sheet   Asphalt, 
Year  Cost  per  Sq.Yd.        Cost  per  Sq.Yd. 

1909     $0,007  .      $0,028 

1910  0.011  0.028 

1911  0.024  0.034 

1912  0.024  0.029 

1913  0.012  0.035 

1914  0.017  0.02 

$0,095  $0,174 

Average    6    yr $0,016  $0,029 

Your  contributor  makes  the  sweeping  statement  that 
"where  asphalt  block  has  been  laid  under  heavy  traffic 
conditions  in  the  Borough  of  Manhattan  it  has  failed  to 
give  satisfactory  service,"  and  cites  as  a  notable  instance 
Broadway  north  of  ^Manhattan  St.,  which  pavement, 
"among  the  worst  in  the  city,  has  already  been  repaved 
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with  granite  block  on  the  hill  and  with  sheet  asphalt  on 
the  level  portion."  He  does  not  apparently  consider 
it  at  all  pertinent  to  indicate  that  only  a  small  portion 
(about  35,000  sq.yd.)  has  been  repaved  out  of  a  total  of 
275,000  sq.yd.  of  asphalt  blocks  on  Broadway  between 
ilanhattan  St.  and  the  city  line. 

Reference  to  the  "Blue  Book"  for  1913  (the  official 
pavement  record  of  the  Borough  of  ^lanhattan),  p.  9. 
brings  out  some  very  illuminating  official  information  in 
regard  to  the  percentage  of  repair  required  on  this  section 
of  Broadway.  The  "Blue  Book"  shows  that  Broadway 
from  the  north  side  of  Manhattan  St.  to  135th  St.  was 
paved  with  asphalt  blocks  and  accepted  Oct.  31,  190(5; 
guarantee  expired  Oct.  31,  1911 ;  no  repairs  were  required 
in  1911,  and  repairs  were  made  during  1912  to  the  ex- 
tent of  only  1%.     This  is  the  repaved  hill  section. 

This  same  page  of  the  "Blue  Book"  affords  what  is  sel- 
dom obtained — a  direct  comparison  between  the  wearing 
qualities  of  two  different  types  of  pavement  on  the  same 
thoroughfare  and  subject  to  the  same  traffic  conditions. 
The  "Blue  Book"  gives  the  following  record : 

Total 
per 
5-Yr.  Per  Cent.  Cent. 

Class  of       Guarantee        of  Repairs       Three 
Location  Pavement         Expired     1910   1911   1912   Years 

B  roadwa  y, 
west  side, 
from  llOth  to 

119th  St Sheet  asphalt 

on  concrete. Apr.  1,  1910  25  32  7  64 
B  roadwa  y, 
from  119th 
St.  to  south 
side  Manhat- 
tan St Asphalt  hlock 

on   concrete. Aug.  7,  1910     00        00     11  11 

The  writer  is  also  compelled  to  take  exception  to  the 
statement  that  "no  instance  can  be  shown  where  asphalt 
block  has  continued  to  have  a  satisfactory  service  under 
dense  traffic  similar  to  that  w'hich  has  been  shown  for 
many  years  by  the  sheet  asphalt  on  Fifth  Ave."  The 
heavy  traffic  section  of  Fifth  Ave.  from  9th  St.  to  59th 
St.  was  paved  with  sheet  asphalt,  the  contractor's  guar- 
antee expiring  Apr.  15,  1913.  Three  months  later,  in 
July,  1913,  contracts  were  awarded  (thus  putting  new 
maintenance  guarantees  immediately  into  effect)  cover- 
ing the  entire  section  e.xcept  from  25th  to  3  Ith  St.,  where 
high-pressure  water  mains  were  under  construction. 

It  thus  appears  that  Fifth  Ave.  has  been  under  mainte- 
nance by  contractors  for  many  years,  and  is  now.  The  sur- 
face of  the  sheet  asphalt  is  maintained  by  the  contractor, 
in  accordance  with  the  obligations  of  his  contract,  in  pre- 
cisely the  same  manner  as  every  asphalt  block  surface 
has  been  maintained  by  the  contractor  under  the  terms  of 
his  contract.  It  appears  from  the  record,  however,  that 
the  necessity  for  letting  new  contracts  followed  with  as- 
tonishing Huddonncss  the  expiration  of  the  original  guar- 
antees in  the  case  of  Fifth  Ave. 

The  reference  to  the  traveling,  or  creeping,  of  asphalt 
blocks  under  heavy  traffic  ignores  the  fact  that  for  over  two 
years  efficient  and  successful  methods  have  been  in  general 
u.se  effectively  preventing  the  tendency  of  the  blocks  to 
push  out  of  line  under  heavy  traffic.  At  any  rate,  anchor 
blocks  iiave  been  very  extensively  used,  except  in  the  Bor- 
ough of  Manhattan. 

In  no  way  does  the  article  appearing  in  your  issue  of 
Mar.  18  put  forth  statements  more  diametrically  opposite 
to  the  actual  fact«  than  tho.'^o  in  rererencc  to  the  ie|mir 
of  ns])liiilt  Mock  pavements,  when-in  imaginary  and  hy|)o- 
thetical  difficulties  are  conjured  u|>  in  the  apparent  ell'ort 


to  make  it  appear  that  what  has  been  successfully,  eco- 
nomically and  effectively  done  over  a  period  of  30-odd 
years  is  now  impossible  of  performance.  The  maintenance 
of  asphalt  block  pavements  is  a  subject  which,  if  intro- 
duced at  all,  would  require  much  more  space  than  can 
properly  be  used  here. 

EOWIX    J.    ]\[0RliIS0N, 

President,  The  Hastings  Pavement  Co. 
]S'ew  York  Cit}-,  Mar.  29,  1915. 


]£imgflirae©E'aiag 

Sir — •"Consulting  Engineer,"  in  Engineering  News, 
Feb.  11,  1915,  has  well  expressed  the  prevailing  senti- 
ment among  the  practicing  members  of  our  profession 
when  he  questions  the  professional  ethics  of  those  teaching 
members  who  appropriate  for  private  gain  the  time  and 
talent  which  belong  to  the  student. 

In  several  of  our  prominent  state  educational  institu- 
tions this  practice  has  grown  to  such  proportions  as  to 
be  little  short  of  scandalous.  In  one  instance  coming 
under  the  writer's  observation  forty  senior  civil  engi- 
neers met  and  unanimously  resolved  that  they  would  en- 
dure it  no  longer,  but  would  leave  the  institution  at  once. 

Not  many  months  .^go  the  Dean  of  the  Engineering  De- 
partment of  another  state  institution  was  competing  for 
an  engineering  assignment  of  importance,  and  used  the 
ex])ression:  "I  will  furnish  student  labor  free  if  you 
will  award  the  work  to  me." 

A  rather  important  piece  of  work  was  assigned  last 
week  in  a  Western  city  to  an  engineering  professor  in  a 
prominent  institution,  who,  like  many  others,  maintains 
one  office  inside  and  one  outside  the  university  grounds. 

He   is   Professor   inside   the   fence,   and   & 

outside.  In  the  competition  were  men  of  prom- 
inence in  the  profession  who  had  no  "student  labor 
free"  or  free  library  and  equipment,  but  instead  are  com- 
pelled to  maintain  extensive  and  expensive  staffs  and  well 
equipped  offices  and  libraries.  Some  of  the  competitors 
had  traveled  1000  miles  at  great  expense  only  to  find  the 
work  was  to  be  assigned  to  a  man  who  is  sui)ported  by  a 
state  institution,  and  at  the  same  time  competing  with 
her  own  graduates  for  outside  work. 

The  writer  knows  of  one  head  of  department  who  is 
said  to  give  up  75%  of  his  time  to  private  practice,  and 
two  others  who  at  this  writing  are  drawing  full  time,  not 
only  from  the  state,  but  also  from  outside  sources. 

The  one  argument  for  the  practice  is  that  it  enables 
the  teacher  to  ([ualify  himself  to  teach  practical  things. 

The  remedy  is  to  regulate  such  ]>ractice,  as  has  been 
done  by  the  University  of  Pennsylvania  and  the  Uni- 
versity of  ^linnesota  (Enoineeuino  News,  Mar.  1,  1915, 
p.  t53),  with  the  additional  provision  that  all  fees  thus 
canied  shall  be  turned  into  the  treasury  of  the  university. 

The  graduate  engineers  should  not  be  subjected  to  this 
nitlde.ss  competition  from  the  iirofessors  in  their  own 
Alma  Mater.  Besides  being  wronj,'  in  principle,  it  is  ex- 
ceedingly unfair  not  only  to  the  graduate  engineer  but  also 
to  the  student  engineer  who  pays  for  and  is  entitled  to 
receive  the  full  time  of  his  professor.  After  all,  we  are 
not  finding  fault  so  much  with  seKish  man  as  we  are  with 
the  system  and  with  tiie  trustees  wIid  are  responsible. 

.V.NOrill'.U  Co.NSUI/llNti   I''\(!IN£E1!. 

Manli  8.   lOi:.. 


April    1,    l!>ir. 


K  NfJ  I  \  I',  !•:  i;  I  \  (;     \  k  w  s 


647 


Scwittfife-Treatiment  Experiments 
witfi^  Aer&ttioir&  and  Activated 
Sludge* 

\\\    Ki>\v\iii)   HviMowf    \Mi   I".   W     Muiii\iv\J 

K\|u'rimfii(s  on  llu-  puritiialion  of  Hcwajif  I'.v  lUTation 
III  llif  |tr«'St'iu»'  of  ai'liviilcd  slrnl;;!'  were  li('>;iiii  a  ffw 
moiitlis  nv:o  ill  llio  lnl)oratoiv  of  the  Illinois  Stale  Water 
Sur\ey  at  the  rniversil y  of  Illinois.  Willi  the  a<lviee  of 
I'mf.  (I.  .1.  Kowler.  of  the  rniversily  of  Maiicliester,  Kn;;- 

iiid.  the  experiments  are  followiiii,'  the  lines  descrihed  liv 
Arderii  and   Loekelt.!; 
t)\ir  lirsl   e.\pt>rimeiits   were   iiinde   in   holtles  of   ;t-;;al. 

.ipaeity.  Liiler  we  eonstnieled  a  tiiiik  H  in.  sipiare  and 
.'.  ft.  dee]),  with  plate  itlass  at  the  front  and  at  the  hack. 

\  porous  plate  was  placed  I  in.  almve  the  holtoin.  .Vii 
inlet  for  air  and  an  onllet  for  any  water  which  ini;,dil 
pn.<s  tlirouj:h  the  iiliite  were  provided  in  the  space  liidow 
the  plate.  Compressed  air  fnrnisheil  hy  the  universitv 
|Hi\ver  plant  is  used.  .\ll  air  is  measured  thron;,di  iin 
ordinary  jjas  meter.  Tiie  purified  .sewage  is  removed  liv 
means  of  a  siphon.  K\|H'riments  have  heeii  carried  out 
<n  the  lahoratory  at  room  temperature,  thus  far.  with  no 
-neeiai  ]>recautions  to  regulale  the  temi)erature. 

For  our  ex]>erimenls  fresii  sewage  collected  from  the 
I  iianipaign  main  .sewer  is  u.sed.  It  is  a  fairly  strong 
.iemestie  .«ewage.  with  no  trade  wastes. 

Ai-:K.\TIOX    OK    hVwv     SkWAOK    VVITHOrT    THK    AODITION 

OF  Sl.rnoK — .\ir  has  heen  l)lown  into  five  separate  ])or- 
tions  of  sewage  until  complclc  nitrification  was  accom- 
pli.shed.  whieh  has  taken  from  15  to  33  days.  The  l)cst 
result  was  ohtaiiied  in  the  tank,  where  the  air  was  dis- 
trihuted  through  the  ])orous  ]ilate.  For  all  analyses,  sam- 
ples of  the  sujiernatant  liiiuid  were  taken  after  one  hour 
settling  witliout  filtration.  Tn  each  ease  the  free  ammonia 
nitrogen   was   almost   quantitatively   changed    to    nitrite 

NITRIFIC.VTIOX    OF    SKW.VCE,    rXIVRRSlTY    OF    ILLINOIS 

KXI^KKIMEXTS 

(I'arts  per  Million) 

, XitroKen    as > 

P.Tte  Da.vs         Free  NH,      Alb.  XHj      Nitrites        Xitrates 

T — Xo  Activated   Sludge  Present 


Dec. 

IS 

0 

Dec 

19 

1 

Dec. 

21 

3 

Dec 

2S 

10 

Dec. 

29 

11 

Dec. 

30 

12 

Dec. 

31 

13 

Jan. 

1 

14 

Jan. 

•> 

l.-> 

Jan 

4 

17 

Jan. 

5 

IS 

Jan. 

6 

19 

Jan 

7 

20 

Jan. 

8 

21 

Jan. 

9 

22 

3S.00 
30.00 
2S.S0 
22.00 

s.so 

l.GO 
0.36 
0.1  fi 


0.44 

0.2S 
0.24 


5.20 
4.20 
4.00 
3.60 
2.60 
2.40 
l.SS 
1.4S 


1.92 
1.S4 
IBS 
l.fiO 


0.07 

0.02 

0.11 

5.00 

16.00 

23.00 

28.00 

31.00 

33.00 

33.00 

30.00 

27.00 

14.00 

0.30 

0.05 


0.37 
0.3S 
0.45 
0.20 
0.40 
1.00 
2.00 
1.00 


5.00 
18.00 
31.70 
31.95 


II — Xo  .\ctivated  Sludge  Present;  Uniform  Distribution  of  Air 

through  Porous   Plate 

Jan.        4                 0                 36.00  6.60  0  01  0.71 

Jan         7                 3                 34.00  3.40  1  20  0.60 

Jan.      11                  7                    0.40  3.00  32.00  2.00 

Jan,      IS               14                    0.60  2.60  7.50  IS. 50 

Jan.      19                15                     O.SO  2.20  0.10  25.90 

III — Activated  Sludge  Present  in  Ratio  of  1   Part  of  Sludge  to 

5  Parts  of  Sewage;  Uniform  Air  Distribution 
Peb.      24  0*  27.00  .  .  .  0.05  0.59 

Feb.      24  1  13.00  ...  2.40  6.00 

Feb.      24  2  S.20  ...  2.80  10.80 

Feb.      24  3  3.70  ...  3.40  15.00 

Feb.      24  4  0.20  ...  2.60  18.60 

Feb.      24  5  0.20  ...  0.30  22.10 

•The   remaining   figures   in  this   column    are    for    hours    in- 
stead of  days. 


'.Abstract  of  a  paper  read  before  the  American  Chemical 
Society  at  Xew  Orleans,  Apr.   1,   1915. 

tDlrector  and  tAssistant  Chemist,  State  Water  Survey, 
Lniversity   of   Illinois,   Urhana.   111. 

5"Jour.  Soc.  Chem.  Industry."  33,  523-39  (1122-4).  Since 
Ardern  and  Lockett  have  abandoned  for  the  present  experi- 
ments with  continuous-flow  devices,  we  also  are  confining  our 
experiments  to  an  intermittent  system. 


nitrogen,  then  thi'  nitrilr  nitrogen  in  turn  was  ejiaiiged 
almost  <|iiaii.iliili\el\  lo  nilratc  nilrogcn.  (Sec  {'arts  I 
and  II  of  lahle. ) 

The  formation  of  nitrate  in  the  lank  was  ai'(  iini|ilisli(Ml 
in  l."»  days  with  the  use  of  |H;t(l  eii.ft.  id'  air. 

.\l!ii.\Tl((\  WITH  Smimii; -'i'he  siipernalant  liipiid  was 
siphoned  oir  and  a  fresh  portion  of  sewage  adiled  to  the 
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Sl.lDcK     I'liKsKN  T 
(Oil.'    part    or   .sludiic    lo    fi\i-    p^nls   .sewage) 


sludge.  In  this,  the  .second  treatment,  the  effect  of  a 
small  amount  of  sludge  is  nicely  illustrated  by  the  reduc- 
tion of  the  time  required  for  complete  nitrification  from 
15  to  4  days  and  the  reduction  in  the  amount  of  air  nsed 
from  4830  eu.ft.  to  1270  cu.ft.  Thirty-four  parts  per 
million  of  free  ammonia  nitrogen  in  the  raw  sewage  pro- 
duced 33.8  parts  per  million  of  nitrate  nitrogen  in  the 
supernatant  litpiid. 

The  supernatant  liciuid  was  again  si])lioned  off,  fresh 
sewage  added  and  aeration  continued.  In  this,  the  third 
treatment,  nitrification  was  complete  in  two  days,  and  hut 
720  cu.ft.  of  air  was  used.  Thirty-three  ])arts  ])er  million 
free  ammonia  nitrogen  produced  22.3  of  nitrate  nitrogen. 
In  the  twelfth  treatment  the  purification  was  completed 
in  le.ss  than  eight,  hours  with  the  use  of  less  than  128 
cu.ft.  of  air,  and  36  parts  i)er  million  as  free  ammonia 
nitrogen  produced  29.5  parts  per  million  of  nitrate  nitro- 
gen. In  the  thirty-first  treatment,  with  sludge  and  sew- 
age in  tlie  proportion  of  1  to  5,  ])urification  was  complete 
in  le.ss  than  five  hours,  using  35  cu.ft.  of  air.  This  is 
equal  to  0.20  cu.ft.  per  sq.ft.  of  surface  area  per  min.,  or 
about  3  cu.ft.  per  gal.  of  sewage.  We  have  not  yet  at- 
tempted to  determine  the  minimum  amount  of  air  re- 
quired. 

Samples  taken  at  the  end  of  each  hour  of  aeration 
during  some  of  the  treatments  have  been  tested  for  staijil- 
ity.  A  .sample  taken  at  the  end  of  one  hour  aeration  in 
the  thirty-first  treatment  had  not  decolorized  methylene 
blue  at  the  end  of  12  days.  Since  in  one  hour  nitrification 
was  not  complete,  it  is,  therefore,  evidently  unnecessary 
to  obtain  complete  nitrification  in  order  to  obtain  a  stable 
effluent. 

The  progress  of  nitrification  in  the  presence  of  activated 
sludge  is  apparent.  (See  Part  III  of  table,  also  Fig.  1.) 
Analy.ses  indicate  that  there  is  no  ([uantitative  conversion 
of  free  ammonia  to  nitrite,  followed  by  oxidation  to 
nitrate,  but  that  nitrates  arc  formed  simultaneously  with 
nitrites. 

The  number  of  bacteria   was   determined   during  one 
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treatment.  Samples  were  taken  after  one  hour  settling. 
The  raw  sewage  showed  a  bacterial  content  of  750,000  per 
c.c.  The  supernatant  liquid,  after  aeration  and  settling 
one  hour,  showed  but  20,000. 

Through  the  courtesy  of  Frank  Smith,  Professor  of 
Systematic  Zoology,  University  of  Illinois,  biological  ex- 
aminations have  been  made  of  the  sludge.  Among  the 
microscopic  animals  found  are  many  Vorticella  and 
Rotifera,  but  the  predominant  organism  is  an  anneliil 
worm,  known  as  Aeolosoma  hemprichi.  This  organism 
is  about  2  to  5  mm.  long  and  quite  slender.  It  abounds 
in  various  kinds  of  freshwater  bodies  where  there  is  an 
abundance  of  decaying  organic  material  and  thrives  espe- 
cially well  where  there  is  much  fermentation  and  in 
waters  contaminated  with  sewage,  provided  there  is  an 
abundance  of  oxygen. 

It  belongs  to  a  group  of  worms  in  which  reproduction 
occurs  very  rapidly  liy  asexual  methods.  A  fission  zone  is 
formed  near  the  middle  of  the  body  of  the  parent  worm 
and  develops  the  head  of  one  daughter  worm  and  the  tail 
of  the  other,  and  thus  two  new  worms  are  formed  from 
one.  This  requires  not  over  two  or  three  days  and  is  re- 
peated for  an  indefinite  number  of  generations. 

They  feed  greedily  and  almost  continuously  on  any 
small  organic  particles  that  they  can  obtain  and  pre- 
sumably destroy  at  least  their  own  weight  of  organic 
matter  every  day,  and  probably  more.  Because  of  the 
mode  of  reproduction,  it  takes  but  a  short  time  to  produce 
extensive  colonies  with  great  capacity  for  the  destruction 
of  organic  material. 

Sludge — The  activated  sludge  has  evidently  been  de- 
veloped by  the  multiplication  of  these  worms  originally 
present  in  tlie  sewage,  and  the  species  found  at  varying 


Fic;.  2.     P]ffe(t  ok  Activ.vtkd  Sm  hhe  ox  Wheat 

(Each  pot  contains  pure  sea  sand  to  which  the  same 
amount  of  plant  foods  excei)t  nItroKen  have  been  added.  No. 
3  contains  20  prams  of  dried  activated  sludge.  No.  4  contains 
the  same  amount  extracted  with  liRroine.  No.  2  contains  an 
equivalent  of  nitrogen  from  dried  blood  and  No.  1  contains  no 
nitrogen.  The  view  was  taken  25  days  after  the  wheat  was 
planted) 

|)()ints  might  differ.  The  sludge  does  not  liave  an  un])leas- 
ant  odor,  owing  to  the  fact  tliat  it  consists  largely  of  liv- 
ing organisms.  If  kept  for  a  long  time  in  a  moist  condi- 
tion without  air  it  will  putrefy. 

CoMi'osrTioN  OF  Si-inuiE — Analyses  of  the  sludge  made 
by  W.  I).  Ifatfield  have  shown  the  following  results: 
.\rter  drying  first  on  tlu;  water  bath  and  then  for  three 
hours  in  an  oven  at  100"  (!.  the  loss,  or  moisture,  was 
!)').. "54%.  The  dried  material  contained  fi..'5%  nitrogen, 
\%.  fat.  1.14%  phosphorus,  wpial  to  :{.;n%  1\(),  and 
7.1%  of  volatile  matter  by  loss  on  ignition. 

P'roni  these  chemicnl  data  the  dried  sludge  would  evi 
deiitly  have  value  nn  a  fcrlili/cr.     If  we  calculate  the  value 
as  "ilie.  per  lb.  of'  iiitrou'en  and   l'.'c.  per  lli.  of  pliosplKuiis, 


it  would  have  a  market  value  of  $29  per  ton.  In  order 
to  determine  whether  the  theoretical  value  would  corre- 
spond to  the  actual  value  four  pot  cultures  were  started. 
[See  accompanying  illustration  and  explanatory  note. — 
Editor.] 

A  plant  to  operate  on  a  larger  scale  is  under  construc- 
tion. 


A  Ceimtlff'Sir'aagsiIl  P^mmp  -^si^iftlh  B7oB 


0/ 

/o 


A  pump  recently  installed  in  the  pumping  plant  of  the 
Old  River  Rice  Irrigation  Co.,  Mont  Belvieu,  Tex.,  about 
2o  miles  southeast  of  Houston,  has  shown  on  test  an  ef- 
ficiency of  87.8%.  The  pump  is  a  40-in.  horizontal  shaft 
doul)le-suction  type  with  volute  casing,  having  a  capacity 
of  40,000  gal.  per  min.  against  4;5-ft.  total  head,  direct 
connected  to  a  horizontal  cross-compound  four-valve  en- 
gine, and  running  at  a  speed  of  200  r.p.m.  The  im- 
peller, of  cast  iron,  is  an  inclosed  design  in  which  hydrau- 
lic thrust  is  reduced  to  a  minimum.  It  is  keyed  on  a  16- 
in.  shaft  and  held  in  longitudinal  position  by  steel  center- 
ing rings.  The  pump  discharges  underneath  horizontal- 
ly into  a  long-radius  expanding  45°  bend,  pointing  up- 
ward. Beyond  this  is  a  30-ft.  length  of  straight  pipe, 
another  45°  bend,  and  a  stretch  of  straight  horizontal 
pipe  leading  into  a  flume. 

In  the  tests,  the  suction  head  was  measured  with  a 
mercurj-  TT-tube  on  each  leg;  the  suction  proved  to  be 
practically  balanced.  The  discharge  head"  was  also  meas- 
ured with  a  mercur}'  U-tube.  Discharge  velocity  was 
taken  with  a  Pitot  tube,  about  10  ft.  away  from  the  first 
bend;  ten  readings  were  taken — across  the  pipe  at  the 
centers  of  equal  area.  As  the  discharge  pipe  could  not 
be  readily  calipered,  the  outer  circumference  was  taken 
with  a  steel  tape,  and  the  diameter  and  area  determined 
from  this,  making  allowance  for  the  thickness  of  metal 
(14-in.  wrought  iron).  The  engine  speed  was  deter- 
nined  by  counting,  and  horsepower  determined  from  in- 
dicator cards.  The  average  results  of  an  8-hr.  run  are 
given  in  the  accompanying  table. 

AVERAGE   RESULTS,   S-HR     RUN  OF   40-IN.   WOOD-D'OLIER 

I'UMP.      OLD    RIVER    RICE    CO.,    MONT    BELVIEU,  TEX. 

R.p.m 193.35 

Suction    head,    ft 13.75 

Discharge    head     28.50 

Total    head,    corrected 42.74 

Discharge,    cu.ft.    per    sec 101.97 

Discharge,    gal.    per    min 45.76 

AVater    horsepower,    corrected 494.57 

Ind.     horsepower     (319.31-1-292.85) 612.16 

aiech.   effy.   engine    (manufacturer's) 0.92 

Combined   effy.   engine   and    pump,   corrected 80.79 

/S0.79\ 

I'ump     effy.      ( ) 0.878 

V      92     / 

Tlie  puinj)  was  made  l)y  the  D'Olier  Centrifugal 
Pump  &  Machine  Co.,  of  Philadelphia,  after  a  design  by 
A.  B.  Wood,  Mechanical  Engineer  of  the  New  Orleans 
Sewer  and  A\'ater  Board.  The  driving  engine  was  made 
by  the  Ilarrisburg  Foundry  &  Machine  Co.,  Ilarrisburg, 
Penn.  The  tt^st  was  conducted  by  S.  0.  F.  Haas,  Techni- 
cal Engineer  of  the  New  Orleans  Sewer  and  Water 
Hoard. 

The  PfuiiMylviiiiiii  Hiillriiiiil  SyN<eiii,  :\coording  to  Its  "An- 
nual Record  of  Transportation  I,in<-M,"  Just  Issued,  has  now 
11,794  miles  of  main  line  ami  2fi.41!)  miles  of  track.  Of  the 
total  mileage,  3. '34  miles  are  double  track,  S20  miles  hnv« 
three  tracks,  and  fisr.  miles  have  four  tracks.  The  Tonnsyl- 
vanlii  R.R.  Co.  has  92,225  difrerent  stockholders,  more  than 
a  third  of  whom  live  in  I'onnaylvunin,  and  more  than  half  of 
llu'Mi    In    the    111    states    which    the    system    reaches. 
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A  liiw  rcci'Mllv  I'luictcil  l)V  till'  Stall'  nl'  Idalio.  |iru 
vidos  for  a  Iliirliwav  ('niimiission  of  tlirci'  mcmhiTH. 
two  appoiiilod  i\v  tlic  (ioMTiior  to  hold  otiict'  for  three 
yonrs  and  the  Seeretjuv  of  State,  who  will  he  Secretary 
of  the  Coiniuissioii.  A  State  Jli^rhway  Kiijjineer  will 
bo  ai)i)ointed  at  an  annual  salary  of  $.1(!()0.  The  law 
proyiilos  for  the  employment  of  conyict  laiior  to  Ix!  paid 
at  the  rate  of  50c.  i)er  day. 

Counties  are  to  receiye  (iO%  of  the  motor-ychicle  li- 
cen.>iO  money  collected  within  their  horders  and  the  other 
40%  is  to  go  to  the  TIi<;hway  Commission.  The  license  fee 
is  based  on  horsei)ower  as  follows :  Under  .30  hp.,  $15 ; 
30  to  40  hp.,  .$20;  to  and  including  50  hp.,  $40;  motor 
cycles  $5  and  dealers  $35  for  each  make  of  car  carried. 
These  taxes  are  to  he  collected  hy  the  county  tax  col- 
lectors. 

Flood-Fs'otlectlaoia  WorR  at 

lis 


Bids  for  fiood-protection  work  along  the  White  Riyer 
at  Indianapolis  are  to  he  opened  on  Apr.  23.  The  es- 
timated co.st  is  approximately  $570,000.  There  will 
be  about  41^  miles  of  leyee  (witii  concrete  riprap 
])aviiig),  retaining  walls  for  street  api)roaches,  and  riyer- 
front  retaining  walls  Avhere  the  property  is  too  valual)lc 
to  be  taken  for  the  slope  of  a  leyee.  The  work  will  ex- 
tend along  the  west  bank  of  the  riyer  from  the  Belt  Eail- 
road  on  the  south  to  14tli  St.  and  Belmont  Ave.  on  the 
north.  It  will  protect  from  future  floods  the  entire 
area  of  the  city  Ayest  of  the  riyer  which  was  submerged 
during  the  great  flood  of  191:?.  The  flood-protection 
work  now  in  progress  at  Indianapolis  along  Fall  Creek, 
a  tributary  of  the  White  Rivfr,  was  described  in  Exgi- 
XEEHixc  Xew.s,  Dec.  ;>.  1!»1  1. 
:*: 

.loint  .<cwagc-(lisposal  works  for  Pa.sadcna,  South  J'a.<a- 
dena  and  Alhambra,  Calif.,  are  to  be  designed  by  a  board 
of  engineers  consisting  of  R.  V.  Orbison,  City  Engineer  of 
Pasadena,  acting  as  President  of  the  board,  C.  E.  Ilewes, 
City  F]ngineer  of  Alhambra,  acting  as  Secretary,  and  John 
McMillan,  City  Engineer  of  South  Pasadena.  The  inten- 
tion is  to  design  works,  the  effluent  from  which  may  either 
be  used  for  irrigation  or  el.se  turned  '"into  any  stream 
without  contaminating  it."  The  board  is  seeking  to  col- 
lect information  regarding  every  sewage-treatment  plant 
in  tli:  United  States  and  Canada  on  blank  forms  pro- 
vided for  the  purpose.  Any  .sewage-works  olHcials  who 
have  not  seen  a  copy  of  the  blank  form  can  obtain  one  by 
addressing  the  Secretary  of  the  board,  as  given  above. 
Those  who  will  fill  in  and  return  the  fonn  will  be  sup- 
plied with  a  summarj'  of  the  information  collected  as  a 
result  of  the  inquiry.     It  may  be  added  that  for  many 


years  past  tlie  city  of  Pasadena  lia«  mainlainiMl  a  large 
sewage  farm  on  which  it  has  raised,  among  other  things, 
oranges  and  walnuts.  So  far  as  we  know,  thin  in  not  only 
the  largest  sewage  farm  now  in  operation  in  the  United 
States,  but  is  also  one  of  the  very  few  sewage  famis  in  tlii.s 
country  worthy  of  the  name. 
'.K 

BosttOEa"*  Teira-YeEiE'  Sdreeft- 

\n  interesting  contract  has  been  signo<l  by  the  City 
of  lioston  an<l  the  local  lOdison  lOlectric  Illuminating  Co., 
covering  the  street  lighting  of  a  considerable  part  of  the 
city  for  the  next  ten  years.  Some  4500  (i.G-amp.  magne- 
tite arc  lamps  arc  called  for,  a  few  lG,000-cp.  flaming 
ares  for  certain  squares  and  a  considerable  number  of  in- 
candescent-filament ]ani])s  of  from  40  to  200  cp.  A  tem- 
porary price  has  been  made  of  $87.53  for  each  of  the  mag- 
netite lamps  i)er  year.  (The  price  was  $103.54  under  pre- 
vious contract.)  This  corresponds  to  $3G  per  lamp  per 
year  plus  a  running  expense  of  1.6c.  per  lamp  per  hour, 
less  a  10%  discount  for  long  contract.  The  prices  for 
other  lamps  vary  from  (1)  $10.80  per  lamp  per  year 
])lus  y^c.  per  lamp  per  hour  running  costs  for  a  4()-cp. 
lamp  up  to  (2)  $42  per  lamp  per  year  plus  3.2c.  per 
lamp  per  hour  for  a  flaming  arc.  Both  parties  agree 
jointly  to  request  the  ^Massachusetts  Gas  and  Electric 
Light  Commission  to  determine  whether  these  prices  are 
fair  or  not,  considering  length  of  contract,  discount,  etc. 

Lamps  of  any  type  may  be  substituted  from  time  to 
time  for  any  lamps  in  use,  provided  the  city  pays  the 
total  net  expense  to  the  company  of  changing  (credit 
is  allowed  the  city  for  the  market  value  of  the  displaced 
property).  The  candlepower  of  a  new  type  is  not  to  be 
sul)stantially  less  than  that  displaced.  The  fixed-cost 
factor  in  the  rate  for  substituted  lamps  is  to  be  the  same 
as  that  of  the  lamps  displaced,  and  the  running-cost  fac- 
tor is  to  be  determined  by  agreement  or  arbitration.  To 
allow  the  installation  on  the  existing  arc  circuits  of  higli- 
cfficiency  incandescent  lamps  that  may  be  developed,  the 
company  will  substitute  at  prices  estaljlished  by  the  Board 
of  (Jas  and  Electric  Light  Commissioners. 

The  contract  provides  an  8-hr.  day  for  street-lighting 
employees  and  the  city  is  released  from  liability  for  the 
unexpired  term  in  case  of  purchase  of  the  whole  or  part 
of  the  company's  plant.  The  contract  cannot  be  ter- 
minated at  the  expiration  of  the  ten  years  without  60 
days'  written  notice.  The  prices  in  the  contract  apply 
as  from  July  1,  1914,  which  gives  the  city  a  refund  of 
some  $32,700  on  service  rendered. 

sttF^ctnoim  aia  (Csinasidla 

Canada  had  22,891  mi.  of  railway  under  construction 
on  June  30,  1914,  according  to  the  annual  report  (just 
issued)  of  the  Comptroller  of  Railway  Statistics,  J.  L. 
Payne.     The  increase  in  operating  mileaire  for  the  year 
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ending  June  30  was   1491   mi.,  in  addition  to   309  mi. 
of  double  track  laid  during  the  year. 

The  heaviest  construction  is  under  way,  or  projected, 
in  the  western  provinces,  and  is  as  shown  by  the  followinji 
mileage  tabulation: 

Completed 

Under  but  Not  in 

Province  Surveyed     Contract  Operation 

Alberta    3054  S04  1188 

Saskatchewan      34.5S  340  555 

British   Columbia    3577  1234  698 

Manitoba     354  108  134 

Ontario     532  1841  835 

The  capitalization  of  Canadian  railways  increased  by 
nearly  .$-^ 7 1,000,000,  now  totaling  $1.808,820,?61.  The 
year  was  much  less  profitable  than  the  preceding  one ;  net 
earnings  were  $(5-1,108,280,  or  $10,582,:23  less  than  for 
1913.  Operating  expenses  amount  to  $178,975,259,  or 
$3,036,431  less  than  for  1913. 


A  contract  awarded  to  a  bidder  who  was  not  the  lowest 
was  thrown  out  by  a  Supreme  Court  decision  in  Pitts- 
burgh last  week.  The  Board  of  Education  had  awarded  the 
Schenley  high-school  contract  to  James  L.  Stuart  on  a 
bid  of  $710,600,  nearly  $60,000  above  the  lowest  bid: 
Stuart  had  guaranteed  completion  by  Oct.  1,  1915.  The 
calls  for  bids  did  not  specify  a  desired  time  of  completion, 
but  required  bidders  to  fix  their  time  in  the  bid  and  guar- 
antee it.  The  court  held  that  this  makes  it  doubtful 
whether  comi)etitive  bids  were  properly  invited  or  properly 
made.  If  all  the  bidders  had  been  put  on  a  common  basis 
as  to  time  of  completion,  '"who  could  say  that  the  school 
board  would  not  have  accepted  a  lower  bid  as  being  the 
best?"  Stuart  has  already  done  a  great  amount  of  work 
on  the  foundation,  and  it  is  expected  tliere  will  be  litiga- 
tion over  the  payment  for  this. 


Clearaiace  WadleEaaEa^  ©ffa  Eavstl 
leaver  Bs'adl^es 

Work  lias  started  on  the  widening  of  the  Williams- 
1)11  rgh  IJridge  and  the  Manhattan  Bridge  over  the  East 
River  at  New  York,  to  increase  the  side  clearances  on 
the  rapid-transit  track.s.  The  work  on  the  Manhattan 
Bridge  is  not  very  extensive,  the  widening  being  nec- 
essary at  only  a  few  points.  On  the  Williamsburgh 
Bridge  the  promenade  columns  on  both  sides  of  the 
tracks,  for  the  entire  westerly  approach,  have  to  be  recon- 
structed to  make  tiiem  6  in.  narrower.  In  the  sus- 
|>ension  .structure  the  rapid-transit  tracks  are  at  a  higher 
level,  so  that  the  columns  do  not  interfere.  However, 
on  both  land  sj)ans  at  the  {)oiiits  Avhere  the  cables  rise 
above  the  floor  several  columns  built  wide  enough 
to  pa.>ts  around  the  cables  infringe  on  the  clearance.  At 
these  points  the  cables  (inner  pair  only)  will  be  jacked 
apart  2t  in.  in  connection  with  rebuilding  the  columns; 
about  50  tons  jack  pressure  will  bo  rc(|uirc(l  in  the  jack- 
ing strut,  which  will  then  be  converted  into  a  ])ermam'iit 
pn-a<Ier  by  riveting  n  luiddli!  section  in  place.  Sev- 
'  lal  through  plate-girder  spans  in  the  approach  also 
luive  to  lie  widened  by  spreading  liie  girders. 


Ls^iadl  Ds'alirasi^e   ana  Maiairaeso^si. 

During  the  last  few  years  a  great  impetus  has  been 
given  to  land  drainage  in  Minnesota  by  the  realization  of 
the  agricultural  value  of  the  vast  areas  of  swampy  and 
wet  lands  within  its  borders.  The  total  area  of  the  State 
is  84,286  sq.mi.,  divided  between  woods  and  prairies  about 
as  5  to  3. 

In  1860  Congress  granted  the  State  of  ilinnesota  all 
the  swamp  and  overflowed  lands  within  its  boundaries 
which  had  not  theretofore  been  otherwise  disposed  of.  The 
total  area  of  these  swamp  lands  amounted  to  5,890,199 
acres.  To  date  403,515  acres  of  these  swamp  lands  have 
been  sold  at  auction  to  prospective  settlers  in  tracts  not 
exceeding  320  acres  each.  In  addition  to  these  state 
swamp  lands  there  are  a  great  many  acres  of  privately 
owned  wet  lands. 

There  have  been  constructed  in  the  state  or  are  now  un- 
der contract  8942  mi.  of  county  and  judicial  ditches,  re- 
quiring the  removal  of  77,000,000  cu.yd.  of  material  and 
lienefiting  6,000,000  acres  of  land.  The  total  cost  of  work 
completed  and  the  estimated  cost  of  work  under  contract 
amount  to  $12,500,000.  The  State  Drainage  Commission 
has  constructed,  or  has  under  contract,  1157  mi.  of  ditches, 
involving  the  removal  of  17,000,000  cu.yd.  of  material 
and  benefiting  1,400,000  acres,  at  a  total  cost  of  $1,600,000. 
Some  of  tlie  largest  projects  are  yet  to  be  undertaken,  and 
survevs  and  estimates  are  now  beino;  made  for  this  work. 


T&ae  MaI"^^siiisSs.®e  Se'w^^e  Testis 

A  description  of  the  Milwaukee  sewage-treatment  sta- 
tion and  a  summary  of  the  residts  obtained  during  the 
first  three  months  of  operation  (ending  Nov.  30,  1914) 
occupy  twenty  pages  of  the  first  annual  report  of  the 
Sewage  Commission  of  that  city,  which  has  just  been 
])ublished.  Coarse-screened  sewage  from  a  combined 
sewer  which  receives  trade  wastes  is  pumped  to  a  grit 
chamber  and  passed  at  will  through  bar  screens  with 
iy4-in.  spaces  or  else  through  wire  screens  with  16  meshes 
per  lin.in.  The  sewage  then  goes  to  either  (1)  an  Im- 
lioff  tank,  (2)  a  chemical  precipitation  tank  (lime  and 
iron)  or  (3)  a  colloiding  tank  containing  slate  on  edge 
and  provided  with  a  forced  aeration  system.  The  efflu- 
ent from  each  of  three  kinds  of  tanks  is  applied  to  a 
separate  sprinkling  filter,  by  means  of  a  Taylor  spray 
nozzle.  Some  of  the  Imhotf-tank  effluent  is  treated 
with  liquid  chlorine  (Electro  Chemical  Gas  Co.  appara- 
tus) and  provision  is  made  for  chlorinating  the  other 
tank  effluents.  To  simulate  final-effluent  outfall  condi- 
tions, chlorinated  sewage  is  passed  through  a  series  of 
jiarallel  channels,  designed  to  give  the  same  flowing- 
through  ])eriod  as  the  time  of  effluent  flow  through  the 
Milwaukee  outfall  sewer. 

Sprinkling  filters  of  different  depths  are  being  tested; 
their  effluent  goes  to  final  settling  tanks.  To  aid  in  test- 
ing sludge,  including  determinations  of  fertilizing  value, 
a  Kelly  pharmaceutical  lilter  i)ress  will  be  used.  Large- 
scale  studies  of  activated  sludge  are  to  be  made  under 
the  direction  of  Dr.  Gilbert  J.  Fowler,  of  Manchester. 
Kngland.  Devices  for  measuring  .sewage,  air,  chomiiuls 
and  power  lia\e  lu'cn  freely  installed. 

(ieo.  II.  I?enzeiiberg  is  chairman  and  T.  Chalkley 
Ilatton  is  chief  engineer  of  tlic  Milwaukee  Sewerage  Com- 
mission.     Win.    I{.    Copidand    is   chief   chi'iuist    and    bac- 
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ti'rii'li'^'i>t  t>r  till'  lisliiij;  staliiiii,  Mr.  ('u|H'laiiil  loii- 
(ludis,  aftiT  tlircc  iiioiitlis  of  (i|M'rali(iii,  tliat  tlui 
Mihvaukiv  M'\vaj;i'  can  \h>  n-ntlily  puriruMl.  He  Htaton 
Hint  litjiii'l  ililt'iiiu'  "(Icstioycil  nvi-r  W/(  of  (lie  liactoiia 
III  ilu-  linliolT  tank  I'lUmnl,  and  killiMl  m-arly  all  of  tins 
M'wai."'  forms  that  were  present. "  'I'lu'  slatf  tank  him-ius 
to  liiivr  rcnioM'il  only  a  little  more  siispcndi'd  an<l  or^'anic 
nifltttT  tliiin  till'  ImiIioII'  tMiik. 

A    Building    Inspectors* 

Coirafereimce 

A  ronforonco  of  liuiidiiii;  niniiiii>>iontTs  and  in.-pc<- 
tors  is  to  lu'  lu'ld  at  tin-  llotid  Astur.  Nrw  York,  on  May 
II,  liM.'i.  till'  day  aftiT  tlio  end  of  the  annual  nicttini; 
i>f  till'  National  Fire  I'rotcclion  Association.  Tlic  Con- 
fortMico  is  licinj;  called  liy  a  coniniittcc  niado  up  of  huilil- 
injr-dcpartniont  otlicials  in  a  nunihcr  of  the  larj;or  cities, 
;ind  information  rofjardinij:  it  may  lie  obtained  from  the 
Mvivtary.  Sidney  J.  Wiiiiams.  State  Building  Inspector, 
Madison.  Wis.  The  (piestions  to  he  discussed  at  the  Con- 
ference include  the  technical  details  of  the  huildinj^  in- 
spector's work  and  the  educational  methods  which  i-an  he 
used  to  secure  a  letter  popular  understanding  of  the  rc- 
iiuiremcnts  of  ^nud  huildiiii^. 

Utnliznimgf  tlhe  S^uiirplltuis  Wsitteifs  of 
ih\e  Los  Angeles  Aqjtmedltiflctt 

As  another  step  in  sohiuj^  the  jirohlem  of  disposing  of 
the  surplus  waters  of  tiie  Los  Angeles  Aqueduct,  an  area 
'lunprising  more  than  100,000  acres  voted.  G81  to  25,  for 
.uinexation  to  the  City  of  Los  Angeles  on  Mar.  20.  The 
ilistrict  includes  practically  all  the  irrigahle  area  of  the 
rich  San  Fernando  Valley,  including  the  territory  hetween 
ihe  northwest  limits  of  Los  Angeles  and  the  outlet  of  the 
uiueduct,  and  extending  some  miles  west  of  the  aqueduct. 
(See  ExGixi-ERiXG  XiWs,  p.  344,  Feb.  18,  1915.)  To 
make  the  annexation  effective  the  electorate  of  Los  An- 
trelcs  also  must  vote  favorably  upon  the  proposition.  The 
flection  for  this  purpose  will  l)e  held  .May  -I,  and  if  carried 
the  area  of  the  city  will  be  more  than  doubled.  The  in- 
corporated to\\nis  of  San  Fernando.  Lankershim,  Owens- 
mouth  and  Burbank,  whose  locations  are  in  the  valley, 
are  not  included  within  the  annexed  area.  The  new  dis- 
trict, in  voting  to  annex,  agreed  to  assume  its  proportion- 
ate share  of  the  cost  of  th&  aqueduct  and  other  municipal 
enterprises  of  a  revenue-producing  character,  bonds  for 
which  compri.se  90%  of  the  city's  present  indebtedness. 
As  an  irrigation  district,  a  jiart  of  the  valley  has  already 
voted  $2,t)60,000  for  the  installation  of  a  distribution 
system  of  steel  pipes. 

Anticipating  that  the  city  will  vote  favorably  upon  the 
question,  despite  the  fact  that  there  is  an,  organized  oppo- 
sition to  the  proposal,  the  I^os  Angeles  Water  Department, 
within  forty-eight  hours  after  the  election,  began  the 
construction  of  a  temporary  unlined,  open  ditch  leading 
northwesterly  from  the  Lower  San  Fernando  Reservoir. 
This  ditch,  known  as  the  Zelzah  ditch,  is  to  be  12  ft.  wide, 
3  ft.  deep,  and  T  mi.  long,  and  is  designed  to  carry  a  flow 
of  10,000  miner's  inches.  The  work  is  being  undertaken 
with  two  steam  shovels,  and  it  is  expeited  that  at  least 
10,000  acres  can  be  put  under  intensive  cultivation  from 
this  source  during  the  coming'  summer. 


Pipin|(   Brine  across  Ore|(on 

'I'lic  State  of  Oregon  a  few  dayw  ag<j  louseil  Jjakes 
Ahert  and  Summer,  in  tlu'  soiithern  jmr*,  of  the  state,  to 
.la.son  C.  Moore,  of  New  York  City,  representing  a  group 
of  Kaslcrn  lapitalisls.  The  term  is  10  years  and  a  mini- 
mum annual   royalty  of  $25,000  is  required. 

These  lakes  are  each  about  Hi  mi.  long  by  (J  wid(;,  and 
their  waters  contain  ifnmens(!  (|uanlitieH  of  Halt,  soda  and 
potash.  A  recent  analysis  during  the  spring  dilution 
showed  \JtH  oz.  of  potassium  sulphate,  10. .'JO  of  sodiimi 
chloride  and  2.'t.  12  of  .sodium  carbonate,  ptir  cu.ft.  The 
density  is  reported  to  vary  from  li'/^  to  0  lb.  per  cu.ft., 
according  to  the  season.  It  is  the  intc^ntion  of  the  leas- 
ing .syndicate  to  .separate  these  chemical  products  for  the 
market. 

The  lakes  are  in  a  basin  of  the  (Cascade  .Mountains  at 
«n  elevation  of  about  1100  ft.  It  is  jiroposed  to  lay  250 
mi.  of  I  l-iii.  woo(l-pi])e  line  across  the  state,  and  down 
the  valley  of  the  Deschutes  Hiver  to  its  junction  with  the 
Ccdumbia.  Here  a  refining  ])]ant  will  be  erected  where 
there  is  good  boat  and  rail  transportation  and  abundant 
water  power.  Suitable  power  sites  liave  already  been  se- 
<ured  and  it  is  propo.sed  to  proceed  with  their  development 
at  an  early  date.  By  diverting  the  Ana  Eiver  flowing 
into  Lake  Summer  and  with  the  aid  of  .solar  evaporation 
any  desired  concentration  of  brine  can  be  .secured  for  the 
|)i|u'  line. 

A  total  expenditure  of  about  $5,000,000  is  required  for 
this  ])roject;  it  is  reported  that  this  capital  has  been  se- 
cured and  that  work  will  begin  on  the  completion  of  the 
engineers'  plans. 


©f    AgiTflc^mltltiflB'© 

As  announced  in  our  issue  of  Mar.  11,  p.  509,  the 
annual  ajipropriation  bill  for  the  V.  S.  Department  of 
Agriculture  established  an  Otlice  of  Public  Eoads  and 
Iiural  Engineering,  including  the  present  Office  of  Pub- 
lic Iv'oads  and  certain  bureaus  now  under  the  Office  of 
Kxperimcnt  Staticms. 

A  large  part  of  the  other  work  now  done  by  the  Office 
of  Ivxperiment  Stations  and  the  cooperative  extension 
work  in  agriculture  performed  by  the  Department  with 
the  various  state  agricultural  colleges  will  be  taken  care 
of  by  a  new  bureau  known  as  the  States  Relation  Ser- 
vice. During  the  next  fiscal  year  this  Service  will  be 
charged  with  the  administration  of  the  sum  of  $2,821.- 
840. 

The  engineering  work  of  the  Department  of  Agricul- 
ture is  thus  .separated  and  coordiiuited,  and  will  come 
under  the  supervi.^^ion  of  the  Chief  of  the  present  Office 
of  Pul)lic  Roads,  Logan  AV.  Page.  To  this  organization 
is  added  a  division  of  drainage  investigations,  a  division 
of  irrigation  investigations  and  scattered  lines  of  work 
relating  to  farm  buildings  and  nuichinery,  farm  water- 
works, etc.  Mr.  Page  states  that  the  work  of  the  new  Of- 
fice of  Public  Roads  and  Rural  Engineering  will  be  car- 
ried out  on  the  ])lan  of  organization  now  pursued  by  the 
Office  of  Public  Roads,  .so  far  as  practicable.  This  is  a 
]dan  of  practically  distinct  divisions  in  charge  of  respon- 
sible heads. 
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The    L'<>mDU.s.«ion    Finn    of    «;overnnient    for    Hoboken,    X.   J., 

has  been  declared  adopted  after  a  recount  of  the  popular 
vote  of  some  weeks  ago.  The  recount  increased  the  majority 
of  three  votes  to  13  votes.  Hoboken  had  a  population  of  70,324 
in  1910. 

.\  Moniciiml  Forest  for  St.  Paul,  Minn.,  is  under  considera- 
tion. Two  years  aso  the  Minnesota  legislature  passed  a  bill 
authorizing-  cities  and  villages  in  that  State  to  establish  and 
maintain  municipal  forests.  A  bill  now  before  the  learislature 
provides  for  the  transfer  by  the  state  to  the  city  of  22  acres 
of  wooded  land  adjacent  to  a  state  fish  hatchery. 

Specifications  For  Power-Wire  Crossings  over  railways 
and  other  utility  lines  are  being  revised  by  the  National  Joint 
Committee  on  Overhead  and  Underground  Line  Construction. 
The  Committee  asks  advice  as  to  desirable  requirements,  and 
detailed  criticisms  of  any  clause  in  the  present  standard 
specifications.  R.  D.  Coombs,  Consulting  Engineer,  30  Church 
St.,   New   York   City,   is   Secretary. 

»w  Sonth  Side  Tnnnel  in  Pittsborgli — A  project  for  an- 
other tunnel  through  the  hills  on  the  South  Side,  Pittsburgh,  is 
in  an  active  stage.  The  county  commissioners  this  week 
authorized  A.  D.  Neeld,  who  prepared  preliminary  plans  for  a 
tunnel  through  Mount  Washington  connecting  Carson  St.  and 
Warrington  Ave.,  to  proceed  with  the  preparation  of  complete 
plans.      Bids   are   likely   to  be   called   for   in   a   few   weeks. 

Tlie  Standard  Barrel  for  Dry  Commodities,  according  to  a 
recent  act  of  Congress,  has  a  length  of  stave  of  28%  in., 
diameter  of  head  11%  in.,  distance  between  heads  26  in.,  cir- 
cumference at  bulge  64  in.  outside  measurement,  and  a  thick- 
ness of  stave  not  greater  than  %  in.  It  is  provided  that  any 
barrel  of  a  different  form  having  a  capacity  of  7056  cu.in. 
shall  be  a  standard  barrel.     The  law  will  go  into  effect  July 

1,  1916. 

A  Rotary  Kiln  Plant  to  recover  the  waste  lime  from  the 
caustic  soda  department  of  Jos.  Bancroft  &  Sons  Co.,  Wilming- 
ton, Del.,  is  now  being  designed  by  Richard  K.  Meade,  of 
Baltimore,  Md.  This  will  be  the  first  rotary  kiln  installed 
for  this  purpose  in  the  textile  industry.  The  buildings 
will  be  of  steel,  and  producer  gas  will  be  used  as  a  fuel. 
The  plant  will  contain  a  number  of  novel  features  in  connec- 
tion with  the  handling  of  the  waste  lime  and  its  dewatering. 

Sonthem  Pnclfic  Ry.  Officials  met  in  Portland,  Ore.,  on  Mar. 
22  to  discuss  company  affairs  in  Oregon.  One  of  the  important 
questions  was  the  matter  of  extending  the  work  of  electrify- 
ing branch  lines  in  the  state.  Present  at  the  conference  were 
Julius  Kruttschnitt,  New  York,  Chairman  of  the  Board  of 
Directors;  William  Sproule,  San  Francisco,  President;  W.  R. 
Scott,  Vice-President  and  General  Manager;  and  William 
Hood,  Chief  Engineer.  Following  the  conference  a  trip  was 
taken  over  the  Oregon  lines  already  electrified. 

A  Water-Works  Dam  and  Reservoir  in  Parley's  Canon 
is  projected  by  Salt  Lake  City,  Utah.  Preliminary  investiga- 
tions to  determine  the  depth  of  bedrock  have  been  made  and 
it  is  probable  that  plans  will  be  prepared  during  the  coming 
season.  When  the  work  is  undertaken  it  will  be  done  by 
contract.  It  is  proposed  to  build  the  dam  to  a  height  of  50  ft. 
at  first,  and  later  on  to  carry  it  up  to  100  ft.,  thus  storing 
250,000,000  and  1,000,000,000  gal.  of  water,  respectively.  Syl- 
vester Q.   Cannon   is  city  engineer  of  Salt   Lake   City. 

The  Port  of  Para,  Brazil,  one  of  the  leading  harbor  enter- 
prises In  South  America,  if  not  in  the  world,  was  put  in  the 
hands  of  a  receiver  on  Mar.  25  by  a  judge  of  a  United  States  Dis- 
trict Court.     The  port,  described  in   "Engineering  News."  Jan. 

2,  i;il3,  p.  30,  was  organized  In  1906  to  develop  harbor  facilities 
under  a  concession  from  the  Brazilian  government  and  was 
incorporated  in  the  Static  of  Maine.  Failure  to  pay  the  inter- 
est on  bonds  led  to  the  receivership.  The  corporation  not  only 
controls  the  extensive  port  works  at  Para,  but  has  intere.sts 
in  steamship  companies  and  in  the  ill-fated  Madeira-MamorS 
railway. 

Flood-Prevention  \\  <irk  on  Inliind  Rivers  may  possibly 
be  undertaken  by  the  Federal  Oovernment  In  cooperation 
with  the  localities  affected.  A  clause  In  the  river  and  harbor 
MM  Just  enacted  provides  that  the  Chief  of  Engineers  may 
have  examlniitlons  and  surveys  made  "with  a  view  to  devis- 
ing plan.s  for  Hood  protection  and  determining  the  extent  to 
which  the  United  States  should  cooperate  with  the  states 
■xnd  other  communities  In  carrying  out  such  plans.  Its  share 
I'eing  bnsej  upon  the  value  of  the  protection  to  navigation." 
Th«)  rivers  named  are  the  Cheat,  Tygarts,  Westport,  Kana- 
whn,  Muskingum,  Scioto,  Miami,  Maumee,  Kankakee  and 
Wiitiash. 

\o  lllKh-l'resMiire  Fire  I'rnteetlnn  for  Atlnntlp  City  Beach — 

\fi  entliiiMted  cost  <>r  over  $500,000  for  the  Instiillutlon  of  a 
ii:h-[>resBuro  Ralt-wnter  ftro  muln  to  proti'ct  structures  on 
!  ■     I, each   front  at   Atlantic  CHy.  N.  .T.,  wns  di-ctared   to  ho  an 


"insuperable  objection"  after  a  conference  between  the  City 
Commission  and  J.  H.  Rowland,  an  engineer  of  the  National 
Board  of  Fire  Underwriters.  To  give  adequate  protection,  Mr. 
Howland  believed  that  a  high-pressure  main  should  extend 
along  the  ocean  front  from  Maryland  to  Michigan  avenues, 
belting  the  greater  part  of  the  hotel  district.  The  estimate 
for  the  real  estate  required  was  $2000  per  acre  for  200  acres 
and  for  a  pumping  station,  $150,000. 

The  Status  of  the  Provincial  Power  Sy.stem  of  the  Ontario 
Hydro-Electric  Commission  is  disclosed  in  the  annual  report, 
recently  made  public.  The  total  capital  expenditure  has 
mounted  to  $10,130,000,  of  which  $5,961,000  is  in  the  Niagara 
system.  On  this  the  total  energy  consumption  is  50.752  hp., 
which  cost  the  63  municipalities  taking  it  for  redistribution 
$465,000.  These  municipalities  had  an  investment  in  plant  and 
equipment  of  $12.901,0i  0  and  Ifquid  assets  of  $2,348,000.  On 
this  the  annual  fixed  ch.^rges  (interest  and  sinking  fund) 
were  $662,000.  The  aggregate  surplus  acquired  by  these 
cities  (covering  from  one  month  to  three  years)  now  amounts 
to  $1,601,000.  not  including  reductions  made  in  debenture 
debt. 

The  Engineers'  and  Architects'  Controversy  in  Illinois 
over  the  restrictions  imposed  upon  structural  engineering  by 
the  present  architects'  license  law  has  been  discussed  by  the 
Board  of  Direction  of  the  Western  Society  of  Engineers,  Chi- 
cago. The  Board  hag  passed  resolutions  to  the  effect  that 
the  present  law  is  detrimental  to  the  practice  of  engineering 
and  to  the  public  interests.  It  favors  the  following  remedies: 
1,  the  repeal  of  the  law,  or  its  amendment  to  permit  equal 
privileges  to  engineers  and  architects;  2,  the  adoption  of  a 
state  building  code  that  will  secure  protection  of  the  public 
without  hardship  to  either  engineers  of  architects;  3,  if 
neither  of  these  remedies  can  be  effected  the  Board  would 
favor  the  passage  of  a  bill  for  the  licensing  of  structural 
engineers. 

.\  Master  Track-Scale  has  been  installed  in  St.  Paul,  Minn., 
in  obedience  to  a  recent  law  of  Minnesota  requiring  the  Rail- 
road and  Warehouse  Commission  to  test  railroad  track-scales. 
This  master  scale  is  used  by  the  railway  companies  as  well  as 
by  the  Commission  for  testing  test  cars.  It  was  officially  cali- 
brated and  sealed,  after  its  coinpletion  by  the  Federal  Bureau 
of  Standards  and  was  found  to  be  sensitive  to  2  lb.  anywhere 
on  the  platform  when  the  scale  was  under  a  load  of  100,000 
lb.  The  scale  is  constructed  on  the  Fairbanks  system  and  is 
54  ft.  long,  is  built  in  four  sections  and  has  an  effective 
weighing  rail  50  ft.  long.  The  deck  is  of  the  rigid  type  sup- 
ported by  steel  I-beams.  In  designing  the  scale  a  theoretical 
load  of  150  tons  plus  15  tons  dead  load  was  assumed  as  being 
evenly  distributed  over  the  lever  system.  This  reduces  to 
4125   lb.  per   lin.in.   on   the   main   lever   knife-edges. 

I'aving  Work  in  St.  Paul,  Minn. — All  paving  work  in 
St.  Paul  is  now  done  by  force  account  under  the  charge  of 
the  Commissioner  of  Public  Works.  During  the  year  1914 
a  very  large  area  of  creosoted-block  paving  was  laid,  probably 
the  largest  in  one  piece  in  the  United  States.  This  was  th» 
paving  of  University  Ave.,  which  is  the  main  thoroughfare 
leading  to  the  Midway  District,  the  State  University,  and 
Minneapolis.  The  length  paved  was  4  mi.  long,  extending 
easterly  from  the  boundary  line  of  St.  1"  il  and  Jlinneapolis. 
It  was  paved  for  a  width  of  69  ft.  with  the  exception  of  V4  mi. 
in  the  Midway  manufacturing  district,  which  was  paved  95 
ft.  in  width.  The  total  creosoted-block  area  outside  of  the 
street-car  tracks  was  128. 7S6  sq.yd.,  a  2-ft.  strip  outside  of 
the  rail,  and  between  the  rails  the  street-railway  company 
laid  35,835  sq.yd.  of  granite-block  pavement.  A  3H-in.  creo- 
soted  block  was  used  on  a  5-in.  concrete  base  and  the  net  cost 
of  the  pavement  was  $2.60  per  sq.yd. 

The  Storm  King  HiKhway  at  the  northern  entrance  to  the 
Hud.son  Highlands,  along  the  steep  slope  of  Storm  King 
Mountain,  will  have  its  construction  delayed  for  some  time. 
The  bids  for  the  construction  of  the  road,  which  were  received 
last  year,  have  all  been  rejected  by  State  Highway  Commis- 
sioner Edwin  Duffy  on  the  ground  that  the  cost  of  ihe  road 
was  likely  to  exceed  the  available  appropriation.  It  is  stated 
that  the  designs  for  the  road  will  be  restudled  with  a  view 
to  reducing  the  cost  of  construction.  There  Is  at  present  no 
highway  whatever  along  the  west  shore  of  the  Hudson  River 
between  Cornwall  and  West  Point,  and  traffic  has  to  make  a 
long  detour  westward  to  the  road  on  the  western  slope  of 
Storm  King  and  Crow's  Nest  Mountains.  The  proposed  new 
highway  will  be  one  of  the  most  spectacular  pieces  of  road 
construction  in  the  United  States.  Bids  for  the  work  nmy  bw 
ugnln   called    for  after   the   new   designs   have   lieen   completed 

The  First  Ms  Months  of  Commercial  Operation  of  the  Pan- 
ama Cannl  were  completed  on  Fob.  15,  1915.  In  that  period 
•19(5  vessels,   other   thnn  Canal  equipment,  possed   through   the 
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I'tiiml  ciiriNliiK  l.'.afiT.LMH  toim  of  froluhl  SIIkIkI.v  nvrr  41', 
of  thi<  riirmi  IimiuIUmI  Iimm  licon  In  imi>\  <'iii<-lit  ln-Uvrni  iiiiiIk  of 
the  Unlloil  Stiitt'H,  III  whnt  In  i-liiNNlrii«l  im  rnllxd  HIiiIkh 
oonBtwIno  tiuiUv  ovor  2l',;.  of  nil  tin-  niiuo  Iiuh  boon  In  niovo- 
mont  bt'lwppn  tlu<  I'aclMf  i-oiiHt  nf  Noi  Ih  Ainotlcu,  jirliirl- 
pnllv  tho  rnlti'il  SIiiIch,  iinti  ICuropo.  luiil  ii|i|ii'Oxlnintnly  21',; 
him  ln>i<n  inovliiK  i>n  Iho  io»ito  1i<'I\vi<imi  the  woiil  roitnt  of 
South  Aiiicilfii  iinil  tlu>  HCuportH  on  tho  Atlnntlc  Mi'iilxmrd  of 
Ihr  rnlti-il  SIntfSt  iiiid  Kiiiopo.  Triitllr  lii'twooii  tlio  Atliinllo 
•OAboiird  anil  the  Km  lOiiHt  hnH  iiniotintiMl  lo  ovrr  12','  of  tho 
whole.  All  loKt'thiM-,  tho  fot'OKolMK  roiitoH  hiivn  boon  uhoiI  for 
tho  tniii.ilt  of  all  but  apiii'oxlinaloly  2'4'';,  of  nil  i-ni'Ko  Hont 
IhrotiKli  ()<<'  Cnnnl.  The  hIx  pi'lnrl|>nl  roinniodltloM  Hhlppi'd 
Iht'oiiKli  tlx'  Cnnnl  buvo  bi>i'n.  In  oid<M-  nf  Ibi'lr  lonnaK*':  Oiiiln. 
nltrntra,  ooal,  ri'Dnrd  potroloinn  produclM,  lumber,  and  cotton. 
Tho  six  coinniodltlcs  toKothor  hnvo  nnioiinlod  to  approxl- 
niatolv  oni'-thlnl   of  :ill   uood.s  shlppi'il   Ihronkth. 

Thr  Joint  SrMiiKt-l>lN|>oi<nl  W  orku  for  nalntlold.  North 
rinliiflolil  anil  l>uni-lli-n,  N.  .1  .  nnli-d  on  p.  SB7  of  our  Ihmuo 
of  Apr.  1<>.  1911,  Is  KohiK:  .tlowly  forward.  Some  proKronn 
hni<  been  niad<>  on  the  construction  of  the  outfall  sower,  but 
practically  nothing:  has  yet  been  done  on  the  disposal  plant. 
The  latter  will  Include  two-story  s<'ttllnK  tanks  of  the  Inihoff 
type  for  both  preliminary  and  flnal  sedimentation.  There 
have  been  delays  over  rl^lit -of- way  aniiiireineiit,  which  it  is 
hoped  will  soon  end.  A  writ  of  certiorari  atiainst  the  Installa- 
tion of  a  sewane-treatment  plant  was  applied  for  In  May,  1911, 
but  denied.  Recently  an  application  for  an  Injunction  attalnst 
the  Installation  of  the  plant  has  been  filed  by  nel^rhborlnif 
property  owners.  Sewaee-collectintf  systems  are  beinK  con- 
structed by  North  Plaintleld  and  Dunellen.  I'lalnfleld  has  had 
sewerage  and  sew,"\ite-dlsposal  systems  for  a  number  of  years 
past.  Its  present  sewaKe-treatment  works,  which  are  loc.ited 
within  the  city  limits  in  a  district  which  is  beinK  occupied 
more  and  more  by  buildings,  will  be  Riven  up  when  the 
Joint  sewaRe-treatment  plant  is  leady  for  use.  George  W. 
Fuller,  Consulting:  Engineer.  170  Broadway,  New  York  City, 
is  engineer  for  all   the  work   mentioned. 

PlnnH  for  the  Ilpelniiintloii  of  »6,tNH>  .\crpN  of  Land  alon;^ 
the  Blp  Klack  Kiv.r.  in  Mississippi,  have  been  prepared  by  the 
engineers  of  Draina«:e  Investigations  of  the  U.  S.  Department 
of  Agriculture.  These  low  lands  are  typical  of  larpe  sections 
in  some  of  the  Southern  States  where  there  were  formerly 
heavy  growths  of  valuable  timber.  With  the  cutting  of  this 
timber,  however,  the  land  has  become  valueless  unless  drained 
and  put  under  cultivation.  The  plan  for  the  ultimate  reclami\- 
tion  involves  the  excavation  of  a  main  ditch  and  laterals 
in  the  upper  portion  of  the  valley,  and  the  construction  of  a 
leveed  tloodway  throughout  the  remaining  portion.  Provision 
for  tributary  streams  and  for  Interior  drainage  is  also  made. 
To  carry  out  this  work,  :{(>  drainage  districts  are  planned. 
The  total  estimated  cost,  exclusive  of  clearing  the  main 
floodway,  varies  in  different  drainage  districts  from  SI."). 72 
to  $44.36  per  acre,  the  average  cost  for  the  entire  36  districts 
being  $23.06.  It  is  recommended  that  the  clearing  of  the 
main  floodway  be  done  by  a  separate  organization  comprising 
all  of  the  overflowed  land  below  district  No.  1,  exclusive  of 
that  of  the  floodway  itself.  On  this  basis  the  cost  of  clearing 
would  be  $.T.21  per  acre  benefited.  It  will  be  necessary  to 
provide  sedimentation  areas  at  the  lower  extremities  of  the 
several  tributaries  of  the  river,  and  to  take  immediate  steps 
to  arrest  the  hillside  erosion  now  taking  place  within  the 
watershed.  These  bottom  lands  are  narrow  in  proportion  to 
the  large  amount  of  water  to  be  provided  for,  and  hence 
the  cost  of  reclamation   is  high. 

Th*  Klwell  Road  l,a«-  has  been  repealed  by  the  Minnesota 
legislature.  The  law  was  passed  four  years  ago  and  provided 
that  a  county  board  on  the  petition  of  six  or  more  land  owners 
could  establish  and  construct  arterial  roads  and  issue  bonds 
of  the  county  to  finance  the  work,  if  it  was  approved  by  the 
state  highway  commission.  For  these  roads  the  state  paid 
one-half,  the  country  one-fourth  and  the  property  benefited 
one-fourth.  Payments  were  made  in  ten  annual  installments, 
the  county  paying  the  interest  on  the  state's  portion.  During 
the  four  years  that  this  law  has  been  in  force  the  northern 
part  of  the  state  has  taken  advantage  of  it  to  open  up  roads 
through  undeveloped  land,  to  the  great  advantage  of  that 
portion  of  the  state;  but  it  has  also  been  taken  advantage 
of  in  the  well  populated  districts,  in  which  the  roads  built 
under  it  would  require  partial  reconstruction  before  full 
payment  of  the  bonds.  One  of  the  strong  points  made  for 
Its  repeal  was  that  the  law  was  badly  drawn  and  led  to 
extravagances  in  road  building,  and  created  a  heavy  lien  on 
the  property  adjoining  the  improvement.  On  the  day  after 
the  law  was  repealed  the  state  supreme  court  upheld  its 
constitutionality  in  a  test  case.  J.  W.  Cooley,  Chief  Engineer 
Of  the  Minnesota  Highway  Commission,  is  quoted  by  tho  Minne- 
apolis "Tribune"  of  Jlar.  20  as  saying  that  the  repeal  of 
the  Elwell  law  will  entail  an  immense  amount  of  extra   work 


on    tho    hiKliwiiy   ronimlnHlon'M   enKlncerM;    that    work    formerly 

done  by  vnul »  employnl  by   tin-  counlli-x  niiiMl   now    In-  donii 

by  tho  comnilNNlon'H  fnKln"<'rH,  iind  that  priHi-nt  iipproprlatlonH 
would  not  boKlti  to  do  all  tho  work  needed.  The  roadH  and 
hluliwuy  brIdKoH  In  Mlniienotu  uro  under  the  jurlHdIctlon  of 
the  Htitte  hlKbw'iiy  commlMHlon.  They  are  provided  for  by  u 
fund  of  $iriO,OOU  per  annum  for  the  admlnlHtratlon  of  road 
urriilrn.  The  money  Ih  rained  by  a  one  mill  Htule  tax  and 
iimounted  In  1914  to  $1,400,000.  1'he  inliiliiiuni  allowanco  to 
any  c-ounty  Ih  I';;,  of  thiH  fund  20'/,  together  with  the  due 
proportion  of  rounlv  fiimlM  In  tiMi-d  solely  for  the  maintenance 
of  Htnte   roads 

'I'br  l)allrM-<  flllo  <  nniil.  IniiU  liy  Ihi-  Urilled  .StatcH  gov- 
ernment on  the  Columbia  Jtlvor  to  oiten  navigation  from  the 
lower  to  the  upper  river,  will  bo  olllclally  opened  on  WodneB- 
dny.  May  5,  nt  2  p.m.  The  completion  of  this  Important  work 
Ih  to  be  celebrated  by  the  cltlzetiH  of  Washington  and  fjregon 
In  a  series  of  festlvltleH,  beginning  at  hiwlston,  Idaho,  on 
Monday.  May  .1.  and  terminating  at  Portl;ind,  Ore.,  on  ThurHday, 
iMay  6.  A  Meet  of  river  Hteameis  will  start  from  I.,ewl8ton  after 
the  celebralloti  there  and  proceed  down  the  Snake  and  Colum- 
bia Rivers,  stopping  to  participate  In  celebrations  at  various 
river  cities.  The  completion  of  this  canal  will  for  the  first 
time  make  possible  continuous  navigation  from  the  lower 
Colnnibia  Ulver  to  the  upper  Columbia  and  .Snake  Rivers  In 
Washington,  Or<-gon  and  Idaho.  The  other  great  obstruction 
to  navigation  on  the  Columbia,  at  the  Cascades,  was  overcome 
by  a  canal  which  was  completed  by  the  Federal  Government 
In  1S96.  The  total  expenditure  upon  this  work  was  nearly 
$4,000,000,  but  It  has  remained  practically  unused  for  nearly 
a  score  of  years  awaiting  the  construction  of  some  means 
of  passing  the  falls  and  rapids  between  The  Dalles  and  Celllo. 
A  boat  railway  was  originally  planned  by  Capt.  Edward  Burr 
In  1S94  to  carry  vessels  past  these  obstructions,  but  in  1900 
a  canal  and  locks  were  substituted,  and  in  1905  Congress 
began  appropriations  for  tho  work,  the  total  cost  of  which  is 
in  the  neighborhood  of  .?5, 000, 000.  The  new  canal  has  five 
locks  300x45  ft.,  with  a  depth  of  7  ft.  over  the  miter-sills.  The 
canal  prism  has  a  width  of  65  ft.  at  the  bottom  and  is  8% 
ml.  in  length.  The  completed  Cascades  Canal  passes  vessels 
of  about  the  same  draft.  There  would  have  been  no  object 
in  giving  a  greater  depth  to  these  canals,  since  the  Columbia 
and  Snake  Rivers  above  these  canals  have  many  rapids  and 
shoals  and  are  therefore  navigable  only  by  river  steamers  of 
moderate  draft. 


Kkxs.selaer  Polyteciixic  Institute — A  gift  of  $50,- 
000  lias  been  made  by  A.  T.  White,  '65,  of  New  York  City, 
for  Ijeginiiing  the  con-striU'tion  of  dormitories  on  the  insti- 
tute grounds.  It  is  intended  to  use  a  unit  .system  of  design 
to  allow  for  growtli.  The  architecture  will  conform  to 
that  of  the  majority  of  the  institute  building.s. 

Univeksity  of  Pennsylvaxia — A  course  in  town 
planning  and  municipal  housing  has  been  arranged  for 
the  .Summer  School.  It  is  intended  particularly  for  the 
i)enefit  of  housing  inspectors,  town-plan  commissioners, 
etc.  The  course  will  start  in  July  and  will  be  given 
by  Carol  Aronovici,  Director  of  the  Bureau  of  Social 
Kesearch;  B.  J.  Newman,  Secretary  of  the  Philadel- 
jjliia  Housing  Commission ;  B.  A.  Haldeman,  Engineer 
in  Charge  of  Philadelphia  city-planning  work,  and  Prof. 
J.  P.  Lichtenberger,  of  the  University. 

University  of  Illix'gis — Methods  and  apparatus  have 
been  developed  by  the  Department  of  Physics  of  the  Uni- 
versity of  Illinois,  whereby  the  reflection,  absorption,  and 
transmission  of  sound  for  different  materials  may  be  tested 
experimentally.  A  large  basement  room  in  the  Physics 
Laboratory,  with  cenented  walls,  ceiling,  and  floor,  serves 
as  a  resonance  chamber  for  the  absorption  tests,  while  a 
.specially  constructed  re.sonator  and  organ  pipe  are  u.sed 
to  measure  the  reflection  and  the  transmission.    The  work 
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has  been  developed  by  Dr.  F.  E.  Watson,  under  whose  di- 
rection the  correction  of  the  acoustic  properties  of  the 
university  auditorium  was  successfully  carried  out.  This 
equipment  is  to  be  used  in  connection  with  a  proposed 
course  of  instruction  in  architectural  acoustics. 


Mr.  G.  L..  Johnson,  of  FaUs  City.  Neb.,  has  been  appointed 
State  Engineer  of  Nebraska.  His  assistant  will  be  William 
Steckelburg-,    of   Lincoln,    Neb. 

Mr.  J.  H.  Smith,  M.  Am.  Soc.  C.  E..  recently  Assistant  En- 
gineer for  the  Oregon  Short  Line  R.R.,  Nampa,  Idaho,  has 
been  appointed  State  Engineer  of  Idaho. 

Mr.  L.  B.  Wickersham,  Assistant  Engineer  of  the  Spokane. 
Portland  &  Seattle  Ry.,  with  headquarters  at  Tortland,  Ore., 
has  resigned  to  engage  in  the  general  practice  of  engineering. 

Mr.  S.  Percy  Hooker,  former  Chairman  of  the  New  York 
State  Highway  Commission,  and  for  several  years'  Chairman 
of  the  New  Hampshire  State  Highway  Commission,  is  seri- 
ously ill  at  the  New   York  Hospital,   New  York   City. 

Gen.  Grenville  M.  Dodge,  Chief  Engineer  of  the  Union 
Pacific  R.R.  at  the  time  it  was  built  across  the  Western  plains 
and  a  prominent  Civil  War  veteran,  has  been  elected  an 
honorary  member  of  the  American  Society  of  Civil  Engineers. 

Mr.  George  W.  Fuller,  M.  Am.  Soc.  C.  E.,  Consulting  Hy- 
draulic Engineer  and  Sanitary  Expert,  New  York  City,  has 
been  elected  a  member  of  the  Institution  of  Civil  Engineers 
of  Great  Britain  and  also  of  the  Verein  Deutscher  Ingenieure. 

Mr.  A.  P.  Robertson.  Assoc.  M.  Am.  Soc.  C.  E.,  recently  Vice- 
President,  and  Chief  Engineer  of  the  W.  E.  Austin  Machinery 
Co..  Atlanta,  Ga.,  has  become  associated  with  the  Insley 
Manufacturing  Co.,  engineers  and  manufacturers,  Indian- 
apolis, Ind.,  as  Manager  of  Sales. 

Mr.  J.  G.  De  Remer,  M.  Am.  Soc.  M.  E.,  formerly  Chief 
Mechanical  and  Electrical  Engineer  of  the  United  Light  ct 
Power  Co.,  San  Francisco,  has  been  appointed  Manager  of  the 
General  Engineering  Department  of  the  American  District 
Steam  Co.,   of  North  Tonawanda,  N.   Y. 

Mr.  I.,ewis  Nixon,  Consulting  Engineer  of  the  Borough  of 
Richmond,  New  York  City,  and  recently  Acting  Commissioner 
of  Public  Works,  has  resigned  to  engage  in  private  business. 
Mr.  Nixon  is  a  former  naval  architect  and  shipbuilder,  and 
it  Is  reported  he  will  return  to  this  work. 

Mr.  Henry  C.  Morrison,  former  General  Sales  Manager  of 
the  McCormick  Waterproof  Portland  Cement  Co.,  is  now  con- 
nected with  the  Sandusivy  Portland  Cement  Co..  as  Western 
Representative  and  Watr-rprooting  Engineer,  with  offices  at 
710    Railway   Exchange    Bldg.,    St.   I-ouis,    Mo. 

Mr.  .\lexander  Itobertson,  recently  .\ssistant  to  the  Presi- 
dent of  the  Missouri  Pacific  Ry..  has  been  elected  Vice-Presi- 
dent of  the  Missouri  Pacific-Iron  Mountain  Ry.  system  In 
charge  of  operation.  Mr.  Robertson  was  formerly  Vice-Presi- 
dent and  General  Manager,  and  from  1911  to  1913.  President 
of   the   Western    Maryland    Ry. 

Mr.  E.  J.  Pearson.  M.  .\m.  Soc.  ('.  K..  First  Vice-President 
of  the  Missouri  Pacific  Ry..  has  been  elected  Vice-President  of 
the  Texas  &  I'aclfic  Ry..  with  headquarters  at  New  Orleans. 
La.,  succeeding  Mr.  E.  P.  Kearney.  Mr.  Pearson  will  be  In 
charge  of  ot)i-ratlon  and  will  also  have  charge  of  the  con- 
Btructlon   of   the    new   terminals   at   New   Orleans. 

Mr.  Milton  H.  Bronsdon  has  been  elected  Deputy  C'ommis- 
■loner  of  Public  Works  and  City  Engineer  of  Providence. 
R.  T.,  Hucrecdlng  Mr.  Otis  F.  Clapp.  M.  .Vm.  Soc.  C.  E.,  City 
Enirlneer,  a.i  noted  elsewhere  In  these  columns.  Mr.  Bronsdon 
was  for  about  five  year.i  Chief  Engineer  of  the  Rliode  Isl-.iml 
Co.,  which  controlH  practlc.illy  all  of  the  street-railway  llne;i 
of   Providence   and    vicinity. 

Mr.  <itl»  !•'.  Clapp.  M.  .\m.  S(><-.  C.  !•;..  uiilll  iei'.iitl.\  CilN  lOii- 
Klneer  of  I'rovldence,  H.  I,  has  been  nia<li>  Fiist  .\ssistant 
Engineer  of  the  Department  of  I'ubllc  Works,  with  a  salary  of 
$3900  per  annum.  .Mr.  Clapp  was  elected  City  Engineer  of 
Provld.'nee  In  1S!I7  and  h- lil  (lie  ofTUe  continuously  ueitll  a 
recent  Ifglslatlve  ii<t  created  the  otlWe  of  Deputy  Cominl.t- 
Bloner  of  Public  Works,  making  thi.s  r.flUlal  .Mho  City  Engi- 
neer. 

Mr.  .7,  S.  Oarliind,  an  Kiiglneer  of  the  Wa.thington.  D.  C, 
Water  Department  slnie  1k!13,  has  bfen  appointed  to  .<<ucieeil 
the  Infe  Walter  A.  McKarland.  M.  .\in.  Sue.  C.  K,.  Superlnti-nd- 
uiit   of   the    Department.     ^Ur-   Qarlund    wan   born    In    Washing- 


ton in  1S59  and  was  educated  in  the  public  schools  of  that 
city  and  at  the  Maryland  Agricultural  College.  He  entered 
the  Water  Department  of  the  District  of  Columbia  in  1S93  as 
Assistant  Engineer. 

Mr.  George  A.  Ricker.  M.  Am.  Soc.  C.  E.,  fomerly  First 
Deputy  Highway  Commissioner  of  New  York  State,  and  re- 
cently Consulting  Engineer  of  the  New  Y'ork  State  Depart- 
ment of  Highways,  has  resigned  and  is  now  engaged  in 
private  practice,  with  offices  at  188  State  St..  Albany.  N.  Y. 
Mr.  Ricker  has  had  30  years'  experience  in  steam-  and  elec- 
tric-railway location  and  construction,  in  foundations,  con- 
crete structures,  bridges,  buildings  and  the  general  practice 
of  engineering. 

Mr.  B.  H.  Bryant,  it.  Am.  Soc.  C.  E.,  has  returned  from 
Guatemala,  Salvador  and  Honduras,  where  he  had  been 
Chief  Locating  Engineer  of  the  International  Ry.  of  America, 
and  is  taking  a  vacation  in  Washington,  D.  C.  Mr.  Bryant 
has  acted  in  the  capacity  of  Division  Engineer.  Chief  Engi- 
neer, Construction  Engineer  and  General  Superintendent  of 
steam  railroads  in  the  United  States,  Canada,  Mexico,  Brazil 
and  South  American  countries  for  many  years.  He  expects 
to  return  to  active  work  in  the  near  future. 

Mr.  Geo.  Rockwell  Putnam,  Commissioner  in  Charge  of 
the  U.  S.  Lighthouse  Service,  whose  paper  on  the  recent 
engineering  work  under  his  charge  is  published  elsewhere 
in  this  issue,  is  a  native  of  Davenport,  Iowa.  He  graduated 
from  Rose  Polytechnic  Institute  at  Terre  Haute,  Ind.,  in  1890, 
and  received  an  appointment  on  the  U.  S.  Coast  &  Geodetic 
Survey.  He  was  at  various  times  engaged  on  the  surveys 
of  the  international  boundary  between  the  United  States 
and  Mexico,  and  l^etween  Alaska  and  the  Dominion  of  Canada, 
and  in  1S9C  went  as  astronomer  on  an  expedition  to  Green- 
land. From  1900  to  1906  he  was  Director  of  the  Coast  Surveys 
of  the  I'hilippine  Islands.  He  was  appointed  Commissioner 
of  the  Lighthouse  Service  by  President  Taft  in  1910. 


Daniel  C.  O'Keefe,  a  retired  contractor,  died  at  his  home 
in  Kansas  City,  Mo.,  Mar.  21,  at  80  years  of  age.  He  went  to 
Atchison,  Kan.,  in  1S57  and  was  engaged  in  the  contracting 
l>usiness  there  until  1890,  when  he  moved  to  Kansas  City.  He 
was  a  native  of  Ireland  and  came  to  America  in  1850. 

W.  B.  Mcl^oughlin.  Engineer  of  Maintenance-of-Way  of  the 
Cleveland,  Cincinnati.  Chicago  &  St.  Louis  R.R.,  with  head- 
ciuarters  at  Indianapolis,  Ind.,  died  Mar.  15,  at  St.  Mary's  Hos- 
pital, Cincinnati,  Ohio,  as  the  result  of  injuries  received  in 
a  motor-car  accident  near  Lawrenceburg  Junction,  Ind.,  on 
Mar.   12. 

John  C.  Breedlove,  Assistant  Engineer  of  the  Northern 
Pacific  Ry.  at  Tacoma,  Wash.,  died  Mar.  10  at  his  home  in 
that  city.  He  graduated  from  Cornell  University  in  1901,  and 
for  several  yeais  was  .\ssistant  Engineer  of  the  Chicago, 
Rock  Island  &  Pacific  Ry.  For  the  past  four  years  he  has 
been  in  charge  of  work  on  the  Northern  Pacific  Ry.  on  the 
new  low-grade   line  between  Tacoma  and  Tenino,   Wash. 

J.  .\.  Gaboury,  a  contractor  and  promoter  of  Jacl;sonville. 
.Ma.,  died  in  Baltimore  on  Mar.  23.  While  he  was  president  of 
the  mule  street-car  line  in  Montgomery,  Ala.,  he  became 
acquainted  with  C.  J.  Van  de  Poele,  one  of  the  early  electrlc- 
lailwa.v  experimenteis.  and  financed  the  line  started  in  Mont- 
gomery in  1SS6.  He  claimed  to  be  the  inventor  of  the  trolley- 
pole,  which  supplanted  the  trolley  carriage  and  cable  used  at 
first.  He  was  K3  years  old  and  a  native  of  Canada.  A  son 
survives  him. 

Hiram  E.  Perry.  M.  Am.  Soc.  C.  E..  died  Mar.  S  at  his  home 
in  Flint.  .Mich.,  as  the  result  of  injuries  received  in  a  runa- 
way accident  three  weeks  previously.  Mr.  Perry  was  a  grad- 
uate of  the  University  of  Michigan,  class  of  1S7S.  After 
tiachlng  school  for  several  years  he  engaged  in  railway  con- 
.xtructlon  in  Texas  and  Jlichlgan,  and  for  thlrti'en  years  was 
I'ity  Engineer  of  Saginaw.  Later,  ho  was  City  Engineer  of 
riint  for  several  years,  resigning  two  years  ago  to  engage  In 
private  practice.  He  was  60  years  old,  and  leaves  threr 
daughters  and  one  son. — Contributed  by  .\.  J.  Wenzell.  M.  Am. 
Soc.   C.   R,.   .\nn   .\ibor.   Mich. 

J.  Foster  Crowell,  M,  .\m.  Soc.  C  E.,  Consulting  Engineer 
of  the  Horough  of  Queens  and  Street  Cli-aning  (Commissioner 
of  .Vew  York  City  under  Mayor  McClellan,  died  at  his  home 
in  FlushliiK,  L.  I.,  Mar.  29,  in  his  KTth  year.  He  was  born 
In  West  t^hester,  Penn.,  and  was  graduated  from  the  Poly- 
technic College  of  Pennsylvania  In  ISfiT,  after  which  he 
became  attached  to  the  city  engineering  staff  of  Philadelphia 
He     was     Principal     AsHlHtant     Engineer     In     laying     out     the 
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Kri.umlN  anil  I>iiII(IIiikh  for  tho  ('(•iitrnnliil  lOxpciNltluii  In  1X70. 
Sul>Hriiu<-ntl.v.  hi-  wiiH  ii|i|ioliiti<il  CoiiNultliiu  KiiKliixrr  of  Iho 
Kniulilk'  uf  Miiltl  and  of  the  I'lty  of  Ni<w  York,  ami  wim  uUu 
rrliiliH'il  liy  tu'vcral  otlwr  l':iiNti<rii  i-llli'H  In  llif  Hnnin  ciiiiiiolty. 
Mr.  Crowi-ll  to<ik  iin  lu-tlvc  pari  In  plannliiK  tlio  wator-Huiiply 
,if  Nrw  YorU  anil  In  IntroiliicInK  tlii<  Hiipplr nii<n(ary  wali-r- 
hupply  fu'"  "'••  protiMtlon  now  In  iihi>  In  tlin  lower  pari  of 
tlin  ilty.  Duilntf  the  IMvIl  War  In-  Jolm-il  tho  Iloinn  <!uanl 
itnd  \va«  on  ucllvo  iluty  at  tho  tinio  of  tho  draft  rlom.  iln 
wan  a  member  of  many  toohnlral  anil  acUntmc  aoclatloa  ami 
\\a»  the  author  of  seviMal  IiooUh  on  enulneerlnK.  Mr.  I'rowcll 
left  a  willow  anil  two  HonH. 

At  the  funeral  In  rhllailvlphla  of  the  late  Krodvrick 
Wlnslow  Taylor,  who»e  death  was  announeed  In  our  taut  Ikhu<', 
tribute!)  to  Mr.  Taylor  wore  otTerod  by  Jamon  MapuH 
IHuiKO  and  Norrls  1*  Cooko.  The  followInK  In  quoted  from  Mr. 
I'ooke's  remarks: 

So  muih  stress  has  been  put  iipuii  the  practleal  aeeofu- 
|.li>limeMts  of  Frederli'k  W.  T.i.vlor  that  the  Kreat  reach  and 
IV  .  p  of  his  spirit  has — exeepl  for  the  few — been  almost 
^  ii  !•,.  ik'od.  All  this  lifetime  of  patient,  tireless  invostlKatlon; 
-ill  liir  ai-liteness  of  his  highly  seientltle  mind,  all  the  asplra- 
tii'ii.s  of  a  sensitive  nature  were  bent  on  the  one  end — of  mak- 
ini;  human  life  a  better  thins:  to  live.  To  this  object  he  made 
llie  freest  possible  saerillee  of  bis  fortune,  his  time  and  his 
liealth. 

He  tinned  all  our  work  with  ideality.  Hear  his  own  words: 
"I  can  no  longer  afford  to  work  for  money,"  ".Ml  our  Inven- 
Iions  and  changes  are  made  to  proiluie  human  happiness, "■ 
"In  nil  your  relations  do  to  the  other  fellow  what  you  would 
ti.we   hlni   do   to   you." 

Standinjr  beside  the  body  of  our  fallen  loader,  t  wish  I 
lould  convey  even  the  slichtest  suRuestion  of  what  his  in- 
spiration has  been  to  his  followers  and  what  a  calanilty  has 
.  omo  to  them,  as  to  the  world,  in  his  death.  I  wish  that  to 
V  ou.  and  through  you  who  are  here.  1  could  Issue  a  call  that 
would  seal  the  solidaritv  of  this  movement  for  tho  betterini; 
of  human  relations  in  business  and  Industry,  for  which  Jlr. 
Taylor  nave  his  life. 

If  we  could  onl\  lose  ourselves  as  he  lost  himself  In  his 
love  of  humanity.  If  we  could  only  have  the  supreme  con- 
Hdence  in  the  final  outcome  which  he  never  lost.  If  we  could 
only  care  as  Ultle  as  he  cared  .Tbout  beinp;  numbered  with  tho 
crowd,  when  the  crowd  was  wronii. 

Clean  cut  in  his  vision  and  keen  in  hi.^*  judirnients.  fi  arless 
of  criticism  or  niisunderstandinR,  Frederick  W.  Taylor  rauK 
true  in  every  act.  He  thought  straiwrht  and  spoke  his  mind 
with  no  uncertain  sound,  and  his  speaUins;  clearid  the  air  of 
.xophistries  and  evasions.  No  man  who  was  ever  honored  bv 
his  friendship,  sustained  bv  his  counsel,  upheld  by  his  in- 
vincible spirit,  can  ever  wlllinBly  set  himself  an  easy  task 
or  be  unwilling  to  tread  the  ditlicult  way.  so  it  be  straight 
and  clear. 

Sir  Charles  A.  Hartley,  whose  death  was  noted  in  the 
obituary  columns  of  Mar.  IS,  was  a  member  of  the  Advisory 
Hoard  appointed  by  James  B.  Eads,  to  assist  him  upon  the 
improvements  which  were  proposed  and  carried  out  at  the 
mouth  of  the  South  Pass  of  the  Jlississippi  River.  The  Board 
first  met  .'Jeptemljer,  1S7.'>.  It  consisted  of  General  Barnard, 
Colonel  Milnor  Roberts,  T.  E.  Sickles.  Prof.  Henry  Jfitchell, 
r.  S.  Coast  Survey,  and  H.  r>.  AVhitcomb.  The  most  important 
work  of  .Sir  Charles  was  as  Chief  Engineer  and  Chaiiman  of 
the  European  Commission  of  the  Panube.  He  held  this  posi- 
tion from  isr)6  to  the  time  of  his  death,  39  years,  although 
durinp  recent  years  in  a  consulting  capacity.  He  wrote  two 
important  papers  on  the  subject  of  this  improvement  for  the 
Institution  of  Civil  Engineerins.  one  in  1S62  and  the  other 
in  1S73.  The  work  was  authorized  in  IS.'S  by  virtue  of  the 
Treaty  of  Paris.  The  Commission  of  delegates  from  the  seven 
contracting  powers  are:  Austria,  England.  France,  Prussia. 
Russia.  Sardinia  and  Turkex-.  The  original  work.s  were  com- 
menced in  1S58  and  completed  in  1S61.  In  1S66  the  Commission 
decided  *o  convert  the  piers  (jetties)  into  solid  structures, 
which  work  was  finished  in  1S71.  In  1^74  Sir  Cli.irles,  in 
a  letter  of  considerable  length,  compared  the  mouth  of  the 
l>anube  with  that  of  the  Mississippi  and  predicted  the  success 
"f  the  proposed  jetties  at  the  latter  place.  (See  p.i-^es  .")2-."i9 
ind  page  92  of  "The  Mississippi  Jetties"  by  Corthell.)  The 
obituary  notice  in  "Engineering  News."  M.ir.  IS,  does  not 
mention  the  Danube  jetties.  They  were  of  very  great  im- 
portance not  only  for  the  immense  commerce  of  the  several 
countries  using  the  mouth  of  that  great  river,  but  as  a 
very  successful  example  of  jetties  at  the  mouth  of  a  great 
sediment-bearing  river,  and  their  success  exerted  an  Important 
influence  upon  the  minds  of  the  United  States  Government 
Board  which  went  to  Europe  in  1S74  to  examine  these  and 
other  jetty  works  for  the  purpose  of  deciding  upon  the 
feasibility  of  a  similar  treatment  z.t  the  mouth  of  the 
Mississippi  River.  The  sound  .idvice  given  by  Sir  Charles, 
ind  his  great  ability  and  Ions  experience  led  to  his  engage- 
nient  by  Mr.  Eads  as  one  of  his  Consulting  Engineers.  (Not 
l>y  the  President  of  the  I'nited  States  as  the  previous  obituary 
i-'ives  it.)  He  visited  the  United  States  and  the  mouth  of 
the  Mississippi  River  in  1S7.5  and  his  counsels,  as  one  of  the 
.\dvisory  Board,  were  of  great  advantage  to  the  enterprise 
then  and  throughout  the  entire  work. — Contributed  by  Elmer 
L-  Corthell. 
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.MiiNTANA   HOCIKTV   f)K   ENGINKEKS. 

.\pi'.     X-IO.       Annual     mvellliK     In     Mutte.       Secy.,     Clinton     11. 
Moore.    Ilutle,    Mont. 

I(J\VA     STUEKT     ANI>    INTBRUHIIAN     ItAII.WAy     ASHOCIA- 
TMiN 
Api'.    2i:-2;i.      Annual    convention    ,il    K-oUuk,    Iowa.      Kucy., 
II.   K.   WeekH.   Mavenport,   lowji. 

AMI    ItHAKE    A.SSDCIATION. 

May     4-7.       Convention    at    Chicago.       Socy.,    P.    M.    NellH,    53 
Stale  .St..   lloHton.   MasM. 

A.MEHICAN   WATEIl    WORKS   A.SSOCIATION. 

.May     10-14.       Aiiiiiial     meeting    In    Cincinnati.       Secy..    J.     .\I 


lav     10-14.       Aiiiiiial     meeting 
lilven.   47   State  St.,   Troy,   H. 


NATIONAI.    FIRE    I'ROTIOCTION    ASSOCIATION. 

Mav  11-13.     Annual  mei  ting  at  Hotel  Astor,  New  York  City. 
Secy.,    Franklin    II.    Wenlworlh.    X7    Milk    St.,    Boston,    Mass. 

CONFICRENCE  OF   HIMI.UI.VG   IaNSPECTOR.S. 

Mav   14.     Meeting   in   .New   York   City.     .Secy.,  Sidney  J.  Wil- 
liams,   M.idlson,    Wis. 

INTERNATIONAL    RAILWAY    FUEL    AS.SOCIATION. 

Mav   17-20.      Annual   meeting  at  Chicago.      Secy.,  C.   G.   Hall, 
922   McCormlck    RIdg.,   Chicago. 

.Imrricun  Society  of  <'lvH  KnglnrorH — The  annual  conven- 
tion will  be  held  in  San  Francisco,  Calif..  Sept.  16-18.  1915, 
those  dates  being  the  Thursday,  Friday  and  Saturday  imme- 
diately preceding  the  International  Engineering  Congress, 
which  lasts  for  a  week. 

Tri-S(n<e  iiood  Roadn  AMMociation — Plans  are  being  made 
for  a  Good  Roads  Congress  to  be  held  in  San  Francisco  during 
the  weelc  beginning  Aug.  2.  The  congress  will  be  conducted 
under  the  auspices  of  the  Tri-State  Good  Roads  Association 
in  the  interests  of  the  States  of  California,  Oregon  and  Wash- 
ington. 

.VIr  Hrake  .VHHOciatlon — At  the  22d  annual  convention  of 
the  Air  Rrake  Association,  to  be  held  at  the  Hotel  Sherman. 
Chicago,  III.,  on  Tuesday,  'SUiy  4,  the  following  subjects  will 
be  discussed:  "Adequate  Hand  Brakes  on  Heavy  Passenger 
';(iuipment  Cars";  "What  Shall  AVe  Do  to  Improve  the  Present 
Pneumatic  Signal  Device";  "M.  C.  B.  Air-Brake  Hose  Speci- 
fication." 

KnglneerM'  Society  of  PeniiHylvania — The  11th  Anniversary 
of  the  forming  of  the  Society  was  celebrated  with  a  banquet 
at  the  Harrisburg  Club,  Harrisburg,  Penn.,  on  Mar.  27.  Those 
present  numbered  160.  The  addresses  dwelt  for  the  most  part 
upon  the  relation  of  the  engineer  to  modern  industrial 
economics  .Tnd  political  conditions.  Parley  Gannett,  President 
of  the  Society,  opened  the  banquet  with  a  short  historical 
address. 

Tlie  International  CongreMM  of  Navigation— This  Congress, 
which  was  to  have  been  held  at  Stockholm,  .Sweden,  in  August. 
1915.  has  been  indefinitely  postponed.  Reports  from  the 
executive  bureau  of  the  association  at  Brussels  state  that 
since  Sept.  7  last  the  central  office  of  the  association  at 
Brussels  h.as  been  occupied  for  military  purposes  so  as  to 
prevent  all  work  of  the  bureau,  including  even  the  distribu- 
tion of  documents  already  printed  and  ready  for  issue.  The 
work  of  the  bureau  will  be  resumed  as  soon  as  conditions 
jiermit    the    reopening   of   the    office. 

Canadian    and    International    <iood    HoadH    AHHOciation — The 

second  annual  convention  was  held  at  the  University  of 
Toronto.  Mar.  22-26.  and  was  attended  by  several  hundred 
delegates  from  Canada  and  the  United  States.  In  the  absence 
of  W.  A.  McLean.  President  of  the  association,  the  chair 
was  occupied  by  W.  H.  Dandurand.  of  Montreal,  Honorary 
President  of  the  Canadian  Good  Roads  Association.  The 
program  included  papers  on  all  phases  of  road  construction, 
maintenance  and  economics,  and  the  speakers  included  R.  A. 
Meeker.  State  Hi.shway  Engineer  of  New  Jersey;  W.  W. 
Crosby.  Consulting  Engineer,  of  Baltimore,  Md.;  W.  H.  Sohier, 
Chairman  of  the  Massachusetts  .State  Highway  Commission, 
and  many  others.  The  convention  included  an  exhibition  of 
road-building  material  and  model  road-building  machinery. 
The  Canadian  Good  Roads  Association  elected  the  following 
officers:  Honorary  Presidents,  W.  A.  McLean,  Toronto,  and 
W.  H.  Dandurand,  Montreal;  I'resident.  B.  Michaud,  Deputy 
Minister  of  Roads  for  Quebec  Province;  Secretary  and  Treas- 
urer, G.  A.  McNamae,  Montreal.  The  follow^ing  officers  were 
elected  for  the  Ontario  Good  Roads  Association:  Honorary 
Presidents.  N.  Vermilyea.  Belleville,  and  J.  A.  Sanderson, 
Oxford  Station;  President,  S.  S.  Squire.  Waterford:  Vice- 
Presidents,  K.  W.  McKay,  St.  Thomas,  and  C.  R.  Wheelock, 
Orangeville;  Secretary  and  Treasurer,  George  S.  Henry,  Tod- 
morden. 
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Safety    Crane    Hook 

The  safety  hook  shown  in  the  accompanying  sketch  has 
recently  been  invented  by  Ralph  Clarke  of  the  Contractors 
Trading  Co.,  New  York  City,  and  is  being  made  by  the  Dobbie 
Foundry  &  Machine  Co.,  Niagara  Falls,  N.  Y.,  the  scheme 
is  simple  and  in  practice  has  been  found  very  effective.  The 
hoist  chain,  or  sling  or  bail  or  whatever   may  be  in  the  hook. 


Clarke  Safety  Hook 

is  locked  in,  and  the  handle  must  be  drawn  back   before  the 
load  can  be  detached.     The  hooks  are  made   with  shackles  in 
capacities  of  3  to  10  tons  ($10  to  $21)  and  for  sheave  blocks  in 
capacities  of  3  to  20  tons   ($5  to  $25). 
*     *     • 

Small    High-PreHxure    Triplex    Pump 

To  meet  a  demand  for  a  small  and  inexpensive  high-pres- 
sure hydraulic  pump  to  supply  presses,  etc.,  the  Hydraulic 
Press  Manufacturing  Co.,  of  Mount  Gilead,  Ohio,  has  added 
a  new  type  to  its  line.  This  has  three  single-acting  plungers 
of  A-  to  1-in.  diameter  (for  pressures  of  SOOO  to  750  lb.  per 
sq.in.,  respectively)  and  2% -in.  stroke.  At  150  r.p.m.  the 
capacity  ranges  from  0.41  to  4.20  gal.  per  min.  according  to 
size  of  plunger.  The  frame  is  a  single  casting.  The  crank 
shaft  is  machined  from  a  steel  bar;  crossheads  are  cold-rolled 
steel.  Connecting  rods  are  of  malleable  iron  and  have  bronze 
bearings.  Plungers  are  of  steel  for  the  highest  pressures 
and  bronze  for  the  lower.  All  three  cylinders  are  in  a  single 
block,  of  steel  or  bronze.  The  pump  is  16x18  in.  on  its  base 
and  is  35  in.  high  over  all;  the  weight  is  500  lb. 


L'nique    Steel    Fence    Pouts 

The  novel  design  of  fence  post  shown  in  the  accompanying 
sketch  has  recently  been  developed  by  the  Metal  Post  & 
Culvert  Co.,  Niles,  Ohio.  The  line  posts  are  of  steel  plate, 
pressed  into  a  shape  best  calculated  to  withstand  bending. 
There  is  a  multitude  of  small  outstanding  tongues  to  grip 
the   wire   fencing.      A   malleable-iron   cap   is   used   for   ordinary 
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Steel  Fkn(  e  I'o.st  wiiii  Wihe  (litii' 

driving;  In  stony  ground  a  small  auger  hole  is  sunk  first. 
(}reat  convenience  In  storage  and  shipping  is  claimed.  Posts 
are  made  In  lengths  of  5  to  12  ft.  (7  to  17  lb.).  Special 
braced  and  anchored  end  and  corner  posts  are  used. 


Hanna    IrrlKatlun    Flow   Meter 

An  ln«'.\pfnHive  meter  for  registering  the  flow  of  water 
In  rated  caiialH  and  over  standard  weirs  has  been  designed 
by  V.  W.  Hanna  of  thi'  U.  .S.  Reclamation  Service  ami  is  being 
made  by  the  Hess  Flume  Co.  of  Denver.  A  counterweighted 
float  rests  In  a  stilling  box  and  its  tape  runs  over  a  pulley 
In  the  meter.  The  pulley  shaft  carries  a  cam  whose  outline 
Is  fixed  by  the  rating  curve  of  the  canal  or  weir  employed. 
This  cam  so  moves  a  pivotiul  frame  currying  ii  cylinder  on  a 
shaft  that  the  cylinder  changes  Its  point  of  contact  on  a 
spherical  disk,  supported  Indcpiwidcnlly  of  the  pivoted  frame, 
according  to  tho  height  of  water  (iiml  coiisenurnlly  according 
to  the  (low).  The  disk  Is  revolved  by  ;i  clock  and  It  drives 
the  cylinder  at  a  speed  varying  with  tlu'  point  of  contact. 
The  revolutions  of  the  oyllniler  ure  recoriled,  as  acre-feet, 
et<  ,    liy   n    mxchanlcal    cfiuriter. 


Vanishing-Thread  Pipe  Joint 

Marketing  of  the  vanishing-thread  joint  shown  in  the  ac- 
companying sketch  has  been  announced  by  the  Reading  Iron 
Co.,  Reading.  Penn.  It  is  intended  to  increase  the  strength  of 
joints  in  signal  pipe  (for  mechanically  worked  semaphores 
and  switches).  The  vanishing  thread  has  the  same  pitch  and 
taper  as  the  regular  pipe  thread;  instead  of  ending  abruptly 
with  a  few  imperfect  threads,  the  bottom  of  the  thread  con- 
tinues at  the  same  taper  as  the  outside  of  the  thread  until  it 
disappears  at  the  outer  surface  of  the  pipe.  At  the  last  thread 
of  the  coupling  the  area  of  metal  left  in  the  cross-section  of 


Vanishixg-Tiikkad    Joint 

pipe  is  very  nearly  the  same  as  that  of  the  unthreaded  part. 
The  thread  can  be  reproduced  in  the  field  like  the  ordinary. 
In  comparative  tests  of  this  and  old-style  plug-and-rivet 
joints,  several  lengths  were  given  a  long  series  of  10-in. 
strokes  ending  in  blows.  After  120,000  blows  (600  ft. -lb.) 
some  of  the  rivets  in  the  old-style  joints  broke  and  after 
180,000  all  were  gone.  The  new  joints  were  given  1,125.000 
blows  (1000  ft. -lb.)  without  failure  and  tests  were  dropped. 


Protection    Bar    for    Concrete    Curb.t    and   Joints 

A  new  self-anchoring  bar  for  protecting  the  corners  of 
concrete  curbing  and  the  edges  of  concrete  paving  at  expan- 
sion joints  is  made  from  a  steel  angle  2i4xlV2  in.,  about  2^4 
lb.  per  ft.  Anchor  lugs,  about  6  in.  apart,  are  sheared  out 
of  the  vertical  leg  and  bent  so  as  to  be  embedded  in  the 
concrete.  For  the  protection  of  joints  in  concrete  paving, 
floors,  walls,  bridge  decks,  etc.,  a  bar  is  used,  with  its 
vertical   leg  in   the   face   of  one   section   of  the   concrete,   while 
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Sti:i:i.  Pkotectixg  Bar  for  Corxeks  and 
.Joints  of  Concrete  Work 

its  horizontal  leg  laps  over  the  adjacent  section.  In  this 
way  the  joint  itself  is  relieved  from  direct  wear.  A  special 
form  of  joint  bar  with  heavy  horizontal  leg  is  shown.  These 
bars  are  being  put  on  the  market  by  the  Universal  Concrete 
Bar  Co.,  167  W,  Washington  St.,  Chicago. 


Special  Time-study  Stop  AVatch 

A  new  stop  watch  for  observations  of  nianu;il  and  machine 
movements,  etc.,  has  its  dial  so  graduated  as  to  show  not 
only  the  time  for  the  observed  movement  or  operation,  but 
also  the  equivalent  number  of  such  movements  per  hour  or 
per  day.  It  thus  eliminates  much  of  the  computation  com- 
monly Involved  in  work  of  this  kind.  The  dial  is  graduated 
to   tenths   and    hundredths   of    minutes. 

This  device  Is  the  Invention  of  L.  I.  Yeomans.  Industrial 
engineer,  and  the  exclusive  selling  rights  are  held  by  M.  J. 
Sllverbcrg.   People's  tlas  Uullding,  Chicago. 


.\nother   .\merlcan    llleHel    Knitiue 

Tho  Leonard  H  Marils  ilesign  of  valvelcss  Plosel  engin<< 
will  be  made  In  this  country  by  tho  Soutliwark  Foundry  & 
Machine  Co.,  of  Philadelphia.  Tho  proposed  line  runs  from 
75  to  1000  b.hp.  In  capacity.  Tho  Inventor  will  be  associated 
with    this    coiiipHnv    as    consulting    engineer. 
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cw-tf-*:....^    TwffT.    Milwikukee    River  (■'^O"  '""•^>   «'"^  I''"'''  ""'  '''  '■"'^'■"'"'^  upstream,  Inrn.'.l 

Drawbridiges;   <^.  «1  N.  W.  K.y.  |^]^^,,,,  ,,,,  „„.  ,„,,„„i„ent  center  pier.     All  this  was  doue, 

For  the  renewal  of  its  swi.,j,'l,ri.l^'e  ..ver  the  Milwanke,'  with  time  to  spare,  h.^tween  the  10:  i:.  m.m..  train  over  the 

Kiver  at  Milwaukee.  Wis.,  the  Chiea-o  &  North  Western  ui,l  l.ridjre  and  the  I  p.m.  tram  nsrv  il,.  new  i,ri.l-e  in  it« 

IJv   ^liifted  tiie  olil  hriilue  ahout  (iO  ft.  .lownstream  to  al-  linal  position. 

low  for  work  on  the  suhstrueture,  and  then  huilt  the  new  The  new  hri.l-e  lunl   been  so   lo,  Mte.l    lur  ronstruetion 


Flovtinc  Two  DinwniMixiK^  ox  thk  Mii.waukke  River  at  Milw  aikkk.  Wis.;  Chicago  &  Xorthwestekx  Ey. 

(Mar.  11,  1915) 


thp 
orif 
the 

span  on  falsework  fomiing  an  extension  of  the  pile  pro- 
tection on  the  upstream  .side  of  tlie  center  pier  in^  the 
niidille  of  the  river.  This  was  descrihed  fully  in  Exci- 
XKEKiN-o  News,  Nov.  26,  1914. 

On  Mar.  U,  1915,  the  old  drawbridge  (500  ton.s)  was 
floated  off  its  teniporar}-  center  i)ier,  and  the  new  span 


that  its  downstream  end  was  just  cleared  l)y  the  upstream 
end  of  the  old  bridge  \vhei\  the  latter  was  swung  open. 
This  yiermitted  cars  of  material  to  be  run  directly  onto  the 
rails  of  the  new  span.  In  this  way  the  operating  machin- 
ery (electric  power  and  ga.s-engine).  o])erating  house,  the 
tracks,  guard  rails,  etc..  were  all  installed  in  advance,  so 
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that  the  new  bridge  could  be  swung  for  navigation  pur- 
poses as  soon  as  it  was  installed  upon  its  center  pier. 

Two  openings  had  been  left  in  the  falsework  for  the 
two  large  scows  that  were  intended  to  lift  the  bridge. 
These  were  the  same  scows  that  were  employed  in  lifting 
the  old  bridge  in  October,  as  already  described  in  Exgi- 
NEEEIXG  News,  and  were  adequate  for  lifting  the  900 
to  1000  tons,  including  blocking,  pumps,  etc.  But  as  the 
bridge  during  construction  was  erected  1%  ft.  higher 
than  its  final  position  (to  avoid  too  low  a  cutoff  on  the 
falsework  piles),  the  critical  feature  became  the  ability 
of  these  scows,  when  at  the  permanent  center  pier,  to  be 
sunk  this  additional  1  y^  ^ t.  and  still  to  have  enough  buoy- 
ancy to  carry  the  entire  bridge  load  absolutely  level  while 
the  structure  was  being  accurately  located  upon  and  low- 
ered to  its  center  pier. 

Half  the  weight  of  the  bridge  is  to  be  carried  on  the 
center  bearing,  with  the  other  half  on  the  turntable  wheels. 
As  one  of  the  two  scows  was  of  steel  and  the  control  of 
such  .«teel  craft  is  difficult  when  well  filled  with  water,  a 
disastrous  accident  might  result  to  the  bridge  in  the  set- 
ting operations  should  this  scow  list  quickly  or  sink  under- 
neath the  bridge.  For  this  reason  a  wooden  coaming  2  ft. 
high  was  built  around  the  deck  to  prevent  water  flowing 
over  the  deck  in  case  the  scow  tipped.  As  an  additional 
precaution  it  was  decided  to  assist  the  two  large  scows 
by  removing  some  of  the  falsework  piles  on  each  side  of 
the  openings  and  placing  a  small  wooden  scow  alongside 
each  of  the  larger  ones. 

Only  about  100  tons  of  bridge  load  was  figured  to  go 
upon  each  of  the  smaller  scows,  the  two  principal  scows 
carrying  a  load  of  about  T50  tons,  including  the  bridge. 
The  blocking  on  the  scows  was  arranged  to  distribute  the 
load,  the  pumping  machinen,',  etc.  It  was  also  thought 
that  the  two  additional  small  scows  would  lend  greater 
stability  to  the  load  when  carried  entirely  on  the  scows,  as 
the  bridge  stood  about  45  ft.  above  the  water  and  the  heavy 
winds  prevalent  at  this  season  might  cause  a  tipping  of 
the  .scows. 

Each  of  the  large  scows  was  100  ft.  or  more  in  length.  As 
the  bridge,  which  was  only  :52  ft.  wide,  crossed  them  in  the 
middle,  long  struts  were  placed  from  the  top  chord  to  the 
ends  of  .scows,  and  inclined  posts  and  A-frames  from  the 
lower  chord,  as  shown  in  the  accom])anying  view.  These 
distributed  ap])roximately  ()0%  of  the  load  on  each  scow 
away  from  its  middle  third,  thus  producing  about  the  same 
stresses  in  the  trusses  of  scows  as  would  be  occasioned  by 
the  practically  uniforndy  distributed  loads  (.such  as  sand, 
stone,  gravel,  etc. )  that  they  were  designed  to  carry. 

A  nice  adju.^tnient  of  the  wedges  under  the  long  struts 
was  neces.sary  in  blocking  up  against  the  bridge  in  order 
to  get  the  proper  share  of  load  out  to  the  ends  of  the  scows 
as  pumping  out  progressed.  The  deflection  of  the  trusses 
of  the  timlicr  scow  was  compensated  liy  the  compre.-^sion 
of  the  long  struts.  The  steel  scow  being  very  stilT,  figured 
very  little  deflection,  and  the  proper  share  of  load  could 
be  brought  on  the  ends  only  by  wedging  the  struts  tightly 
before  pumping  out  started,  and  also  by  slacking  off  the 
jacks  under  the  bridge  at  the  middle  of  the  .scow  as  the 
load  came  on. 

On  Mar.  l;!  the  weather  was  favorable,  with  very  little 
surge  in  the  river,  and  the  new  bridge  was  wedged  up 
against  the  lilocking  on  the  water-lilled  scows.  It  was 
watched  all  night  by  crews  and  warning  tugs  to  protc(  t 
the  outfit  from  damuge  by  passing  hoats.  and  to  he  ready 


to  knock  out  the  wedges  if  any  considerable  change  of 
river  level  should  occur  due  to  shifting  of  the  wind.  At 
daybreak  on  Mar.  14  pumping  out  of  the  scows  was  com- 
menced by  eight  pumps,  with  leads  of  steam  hose  from  the 
tugs,  and  at  7  :  SO  a.m.  the  bridge  had  been  lifted  about  ll" 
in.  At  8  :  30  it  had  been  shifted  sideways  out  of  the  false- 
work, taken  upstream  far  enough  to  turn  around  in  the 
river  and  brought  down  over  and  across  the  falsework, 
the  upper  timbers  of  which  had  been  removed  meantime  to 
clear  the  large  operating  pinions  of  the  bridge. 

The  floating  outfit  was  tied  up  within  100  ft.  of  the 
permanent  location,  with  men  on  it  to  watch  the  scows, 
and  attention  was  then  turned  to  the  old  bridge,  by  float- 
ing under  it  a  pair  of  water-filled  scows  in  each  draw.  At 
10  a.m.  the  old  bridge  was  wedged  against  the  blocking 
on  these  scows;  and  at  10:  15,  when  the  last  train  had 
crossed,  the  eight  pumps  on  this  set  of  scows  were  started. 
At  11 :  15  a.m.  the  old  bridge  had  been  lifted  about  16  in. 
oft*  its  pier  and  removed  downstream  out  of  the  way.  Later 
it  was  towed  about  a  mile  to  a  slip,  where  it  was  dis- 
mantled in  a  few  days.  The  new  bridge  was  then  set 
over  the  permanent  pier,  and  pumping  into  the  scows  (to 
lower  it  to  its  center  pier)  was  started  at  noon.  At  12 :  45 
the  adjustment  of  the  center  bearing  was  pronounced  cor- 
rect. The  wedges  were  at  once  knocked  out  and  the  scows 
released  soon  afterward.  This  put  the  new  bridge  in  shape 
for  railway  traffic  before  2  p.m.  Some  further  work  was 
necessary  to  complete  the  adjustments  for  swinging  the 
drawbridge  for  navigation  purposes,  as  a  section  of  turn- 
table rack  had  been  left  off  the  center  pier  at  each  side  of 
the  bridge  in  order  to  allow  the  two  large  operating  pin- 
ions attached  to  the  bridge  to  clear  in  lowering  the  bridge. 
These  pinions  were  quickly  meshed  in  by  partial  swinging 
of  the  bridge  by  hand,  after  which  these  rack  sections  were 
placed,  and  the  operating  machinery  was  te.-ited  with  its 
two  kinds  of  power. 

The  removal  of  the  bridges  was  done  by  the  CJreat  Lakes 
Dredge  &  Dock  Co.,  under  the  direction  of  \V.  II.  Finley, 
Chief  Engineer  of  the  Chicago  &  North  Western  Ry. 

Sclhieiall®5^  TlheateiPi,  Fat^slb^ritlh 
By  C.  N.  II.vcg.vkt* 

The  Schenley  Theater,  which  has  been  recently  con- 
structed in  Pittsburgh,  Penn.,  well  illustrates  in  its  bal- 
cony framing  a  type  which  gives  a  ma.xinmm  of  stiffness 
and  stren.gth  with  a  minimum  of  shop  work. 

The  outside  dimensions  for  the  theater  building  are 
l6o.\135  ft.  The  stage  has  a  pro.>icenium  opening  3!) 
ft.  wide  and  32  ft.  6  in.  high.  The  seating  capacity  is 
about  2000.  The  balcony  is  constructed  with  dear  span 
over  the  main  floor.  The  two  main  girders,  ,4  and  B, 
have  a  span  of  81  ft.  3  in.  out  to  out  of  enil  coiniecting 
angles.  The  forward  main  girder  carrying  the  cantilever 
girders  is  composed  of  one  web  75.\/j  in.,  four  angles 
8.\8.\:<<4  in.,  and  four  cover-plates  \Sx'-Yi  in.  The  rear  main 
girder  is  made  up  of  one  web  S\\{a  '"■•  '♦^i"'  ii'igh'«  ^^^^-^ 
%  in.,  and  four  cover-plates  18.K%  in. 

The  forward  girder  (.1)  is  made  witii  open  web 
in  tlie  middle  section,  so  that  the  four  central  cantilever 
girders  can   pass  through.     The  other  lantilever  girders 


•of  HiiKKiirt   HioH.,   Kii>;hio.'r!<,  32a   Fourth  Aviv,  I'ltt.sburKh. 
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,,amo  int..  n'u^U-v  A  Un-  its  full  .l.'plli  ami  havf  ii  strap  'l''|'  <i<  tl"'  ««-i>l'-r.  two  cnmH-Kinlcrs  I  ft.  C  in.  deep,  uikI 
ov.T  tlu'  top  to  tnmsinit  tlu-  top-.iioni  tension.  Owin-  12-in.  aiul  7-in.  IV  spaccl  C  ft.  apart,  for  reviving  tlio 
to  tlu'  sl.ap''  "f  *'»'  l"»l'""V  ••»■'•«'  '•"  "•'<  «'I'«»"kI>  nvailal.lo  .oncn-tc  roof  slah.  lirlow.  t!i.-  roof  framing  carnoH  Hteol 
.lopth  nnir  tlu'  nii.liii.'  of  tin-  main  ^'inlrr  to  mioiMnio.lalf  fiirrin-  for  the  ceiling'.  an<l  a  li^'lit  stcil-anil-concnftx;  walk 
tt  tension  spli.r  over  its  top  llanp',  whereas  the  shear  !..•-  for  aecess  to  li;fhts,  <'tr.  An  ellipti.al  framing'  at  the con- 
ing small  here  allows  the  use  ttf  open-weh  eonstrurtion.  ter  for  a  li;;ht,  (I.im<-  in  llie  (ciiiM^^  ((.mpletes  tlio  ceiliiiK 

,,  /»  ^.  -rp'/J'  >i< IT^S'x. 2S^'      >i      """'   '""'^  framing,'. 

^■■ZO-li'^ _.„.     T  T_-flp=a^==t,T  Til.-  total  wei-l.t  of  steel  (staK«'  framing'  in.lude.l)  was 

i  fp-—      -—^  -I-  ^.r     IT  ll'i      ;jw()  tniis;  it  \vii<  rMlirifat<Ml  and  erectcil  by  Jolin  Kiciileay, 

,|i-..  (',,.  'I'll,.  tliiiil.T  was  (lesi;;ne(l  ami  Iniill.  undur  the; 
supervision  of  II.  K.  Kennedy  Co.,  archilecls.  The  writ- 
er's lirm  was  struetural  enf^'ineor,  desi^rning  the  steelwork. 
The  Davis  Theater,  now  under  construction  in  i'ittshurgh, 
is  being  built  to  nearly  the  same  .structural  lines  as  the 
Schenley  Tlieater,  tlict  designs  being  niadi.'  iiy  the  .same 
architects  and  engineers. 

rro|«mrd  I',\imtIiihmiIn  iiikI  OlmorvnUimM  on  hytlr;iulic  anrl 
Structural  eliKlneeiiiiK  piobkniH  l)y  the  Ciiitcd  States  Ueclama- 
tlon  Service  are  outlined  In  the  "Reclamation  Hocord"  (Wash- 
InKton,  n.  C),  for  March,  1915.  The  list  of  subjects  for  Investi- 
gation by  the  engineers  connected  with  the  various  projects 
is  as  follows: 

(a)  Loss  of  head  through  various  types  of  head  gate 
structures 

(b)  I.,oss  of  head  at  canal  contraction  and  entrance  to 
nunns,   pipes,   tunnel.s,  etc.  »         ,        .1   . 

(<•)  Lo.ss  or  Kain  of  head  at  canal  enlarKement  and  outlet 
of   Humes,    pipes,    tunnels,   etc.  ,    ..  , 

(d)  Coellicient  of  dischar»?e  of  reservoir  regulating  valves. 

(e)  Kffectiveness  of  stilling  pools. 

(f)  Surge   or   fluctuation   of   head    in    power-plant   pipes. 

(g)  Kffect  of  curvature  or  resistance  in  pipes,  flumes  and 
lined   channels.  ,       a  ^    ,.  y 

(b)   Value   of   "n"    for   lined   channels,    flumes   and    tunnels. 
(i)   IJepth    over    spillway    lip    of    siphon    spillway    to   start 
siphon. 


6llfD£R    "A 


6i-3  C.f:>C.  afCo/s. 


and  pipped  in  one  piece 


SECTION  X-X 


Balcony-Fuvming  Features,   Schenley  Theater,   Pittsburgh 


The  balcony  framing  was  designed  for  a  live  load  of 
125  lb.  per  sq.ft.  on  the  secondary  girders  and  100  lb.  per 
sq.ft.  for  the  main  girders  and  columns. 

The  roof  framinsr  consists  of  two  main  trusses  G  ft.  C  in. 


(j)   Efflciency  of  spillway  siphons. 

(k)   Strength  of  reinfoi  ced-concrete  pipe. 

(1)   Coating  of  metal  pipe. 

(m)   Life   of  wood   pipe  and  metal   flumes. 

(n)   Seepage    los.ses    from    canals    in    various   materials. 

(o)   Seepage   and    evaporation    from    reservoirs. 

(p)   Drainage  run-off  from  seepage  of  irrigation  water. 
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o^imdlatlioini  Prolbleinms 


By  M.  C.  TIixdkklidkk* 


SYyOFSIS—The  Beaver  Park  Dam,  a  rock-fill 
irrigation  dam  across  a  narrow  gorge  in  southern 
Colorado.  As  originally  designed,  the  spilhcaij 
was  over  an  adjoining  ridge,  which  on  investiga- 
tion proved  to  he  of  porous  formation  with  bedrock 
rapidly  sloinng  away  from  dam.  Extraordinary 
precautions  taken  to  prevent  seepage  through  this 
formation.    Spillway  transferred  to  dam  proper. 

Tliere  has  recently  been  built  in  the  higli  moun- 
tains of  southern  Colorado  a  masonry  clam  of  the  looso 
rock-fill  type,  the  final  completion  of  which  involved 
some  rather  difficult  problems  not  usually  encountered  in 
such  Work.     Tiie  actual  desij^n  and  construction  of  the 


Quarry 


Rock  WsrHofCcrnorj 


Flfi.    1. 


I'l.A.v  oj-'  Dam  Site  of  Braver  Park  Dam, 

Co  LOU  A  IK) 


dam  involved  no  unusual  features,  Ijut  conditions  affecting 
not  the  stability  of  tiie  structure  but  endangering  its  use- 
fulness developed  before  tlie  completion  of  the  work  and 
made  nece.s.sary  very  material  changes  in  the  original 
plans.  It  is  mainly  these  unusual  difficulties  and  the 
methods  ado|»ted  in  an  attempt  to  circumvent  them  which 
may  be  of  interest  and  whicli  the  writer  will  attempt  to 
describe  in  .some  detail. 


•The    Klelil.    KeMow.i    &    HInilernder    KiiKineerin^    Co..    Den- 
ver, ("olo. 


Tlie  structure  con-^ists  of  a  loose  rock-fill  dam  with  a 
ma.ximum  height  of  108  ft.,  constructed  across  Beaver 
Creek,  a  tributary  of  the  Rio  Grande  River  in  Colorado. 
It  was  built  by  the  Mosca  Irrigation  District  to  store  a 
portion  of  the  flood  waters  of  Beaver  Creek  for  irrigation 
purposes.  The  capacity  of  the  reservoir  so  formed  is 
small,  being  but  4500  acre-ft.,  or  li)6,()-^0,000  cu.ft. 

Beaver  Creek  is  a  typical  mountain  stream  heading  well 
up  on  the  northwest  slopes  of  tiie  San  Juan  Mountains, 
whicli  reach  an  altitude  of  about  13,000  ft.  above  sea  level. 
The  drainage  basin  of  about  50  sq.mi.  is  well  timbered 
with  spruce  and  pine,  the  open  parks  being  well  sodded 
with  a  fine  growth  of  bunch  grass.  IVactitally  the  entire 
drainage  basin  is  located  within  the  Rio  Grande  National 
Forest  Reserve.  The  annual  run-off  from  this  basin  is 
more  than  ample  for  the  requirements  of  the  reservoir. 

At  the  dam  site  ( Fig.  1 )  Beaver  Creek  Canon  narrows 
to  a  gorge  of  about  60  ft.  in  width  at  the  bottom  and 
about  200  ft.  in  width  at  an  elevation  of  90  ft.  above  the 
creek  bed.  This  constriction  in  the  canon  is  formed  by 
the  projection  of  a  nose  or  promontory  of  rock,  extending 
out  from  the  mountain  on  the  left-hand  side  of  the  creek, 
forming  a  narrow  ridge  or  .'saddle,  which  while  sufficiently 
innocent  looking  proved  to  be  a  most  serious  obstacle  to 
the  early  completion  of  the  dam,  and  continuec  to  present 
a  condition  which  has  caused  serious  trouble.  This  pro- 
montory may  be  noted  at  the  left  of  the  view  in  Fig.  4. 
The  right  abutment  consists  of  the  sloping  wall  of  the 
mountain  on  that  side  of  the  canon. 

The  basic  fornmtioii  at  and  in  the  vicinity  of  the  dam 
consists  of  trachite,  a  soft  porous  material  which  very 
much  resembles  gray  sandstone.  This  formation  is  badly 
broken  up  and  full  of  .seams,  and  hence  forms  an  unsuit- 
able material  upon  and  against  which  to  rest  a  structure 
of  such  height  as  the  one  in  (piestion.  Such  conditions  do 
not  nece.ssarily  endanger  the  stability  of  the  dam  when 
|)roperly  designed  and  construited.  but  obviously  no 
amount  of  care  exercised  in  the  construction  can  prevent 
a  large  amount  of  leakage  tlirough  the  j)orous  mountain 
walls. 

The  writer  had  no  connection  with  the  work  in  question 
nntil  the  dam  jjrojjcr  was  about  75%  completed,  at  whicli 
time  he  was  ('ni])loy(>d  as  consulting  and  su|)crvising  eii- 
U'inecr  to  cari'v  tlic  wurk   to  comi)letioii. 
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I'riiir  to  till'  Mill  llllliill  III'  rnllsl  nirlliili  XMil'k  li\  llli' 
I)iMtrii'l  ill  NoM'inliiT,  lIMv.  two  nr  lliri'i>  tcxl  |iils  liiiil 
Ikhmi  Slink  ill  (lie  IhmI  o\'  the  trcrk  iiiul  mi  lln*  rif^lil-lniinl 
whII  <>r  tli(<  I'liMiin  ill  nil  iilli-iiipl  til  iiinili'  licilr<irk.  TIm'-i' 
iiit«  xvtM't'  sliiilliiu  ami  iint  nT  siiHiiiciit  si'(i|ii'  to  riiniisli 
(vlitililo  diilii.  Al  till'  ii'Tl-liiiml  side  «(  llii>  Imltoni  (if 
tilt'  111111111,  licili'iirk  ii|i|iriii-('il  mi  till'  siirraro,  nml  it  wiih 
nssuiiK'il  tliiit  it  wiiiilil  lie  aviiiliilili'  within  a  I'l'w  l'i<i'l  m' 
till'  siiifair  the  entire  (listance  inioss  the  canmi,  wlin  li 
later  I'veiits  pnived  errmiemis.  1 1  was  also  the  mijjiiijil 
plan  to  loiate  the  tiaiii  .")(>  I'l.  alxive  its  |ireseiit  iinatimi 
and  to  utilize  the  niidille  nf  the  narmw  ridjfe  iir  spur, 
hcretefore  referred  to,  for  a  spillway  site.  The  topo- 
jrrapliie  foatures  were  exeellent  for  the  piir|)oses  in  mind, 
and  the  surface  eoiiditions  appeared  favoralile.  Xo  exam- 
ination of  the  suhsurfaie  conditions  heneath  this  saddle 
wore  made  prcliminarv  to  the  location  of  tiu'  dam.  iiml 


liiree-ipiarlers  of  llic  dam.  'riic  iip.xiriam  "(fl.  face  n 
eoiiiposeil  (if  carefully  hand  laid  dry  nililile  nmsonry  com- 
posi'd  of  i|uarry-faced  rock,  rniisiial  care  was  ;(ivori  to 
this  work  and  to  tyiiij;  this  wall  into  the  louse  derrick- 
placed  rock  hy  means  of  larp'  and  Ion;,'  "licaders."  This 
hand-laid  wall  rests  upon  hedrock  hotli  in  the;  holtoin  of 
the  carioii  and  on  the  side  walls.  A;<;ainst  this  .'i-ft.  wall 
the  cuncrele  face  was  jthiccd.  no  rods  or  ties  \H:\i\f^  iiswl  to 
secure  it  In  the  riilihle  fai'i-  of  the  dam,  as  the  iiitersticii.s  in 
the  riihlile  face  were  depended  upon  to  ;^i\c  siilliciciit,  bond 
lietween  the  concrete  and  the  liaiid-laid  wall. 

This  concrete  face,  whicli  if  lo  render  llic  stnu^turo 
water-tight,  is  reinforced  horizontaily  mid  vertically  with 
wire  fahric  of  diamond  niesli,  llic  main  wires  being  Xo.  4 
gage,  spaced  about  '>  in.  apail.  \o  expansion  joints  were 
jirovided.  and  mi  tar  none  seem  to  have  been  retpiired,  for 
aitlioiigb  the  cDiicrctc  face  lias  been  expo.sod  to  a.s  .severe 
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no  .«crious  study  seems  lo  have  lieeii  made  of  the  condi- 
tions at  this  point  until  the  writer  assumed  charge  of  the 
work. 

Dk.sign  oi'  Dam 

The  specifications  covering  the  coiL^itruction  of  the 
dam  (Fig.  'I)  provided  for  a  structure  T7  ft.  in  height 
above  the  creek  bed.  This  was  later  increased  to  87  ft. 
The  downstream  face  of  the  dam  was  to  have  a  .slope  of 
IV^  to  1,  finished  to  general  uniform  lines  with  loose 
quarry  rock.  The  upstream  face  has  a  slope  of  y^,  hori- 
zontal to  1  vertical,  and  is  faced  with  reinforced  concrete, 
which  varies  from  a  maximum  thickness  of  2  ft.  at  the 
toe  to  1  ft.  at  the  crest.  The  width  of  the  crest  is  16  ft. 
Since  this  was  the  width  originally  planned  and  retained 
when  the  height  of  the  dam  was  increased  it  was  necessary 
to  increase  the  slope  on  the  downstream  face  for  the  last 
10  ft.  of  the  height  from  a  li/g  to  1  to  a  Vg  to  1  slope. 

The  downstream  half  of  the  dam  is  composed  of  rough 
stone  dragged  or  carried  and  dropped  in  place  by  means 
of  a  dragline  operating  heavy  boiler-plate  stone  boats, 
skips  and  rock  tongs. 

The  upstream  portion  of  the  dam.  with  the  exception  of 
a  wall  5  ft.  in  thickness  forming  the  water  face,  is  con- 
structed of  the  same  material,  derrick  ])lace(1.  This  ma- 
terial consists  of  stone  ranging  in  size  from  large  spalls 
to  o-ton  rock  dropped  in  place  with  no  special  attention  to 
securing  great  ma-ss  or  density  in  the  structure,  and  a.s 
a  result  large  holes  or  voids  occur  throuirhout  the  lower 


leinperaliire   coiid jti(uis  as   may  be  expected,   few  or   no 
teni]ieratiire  cracks  have  occurred. 

rni-;PAi!Arinx  of  ForxnATiox 

The  sjiecifications  jirovided  thai  in  the  preparation  of 
the  foundation  of  the  dam,  only  the  brush  and  other  vege- 
table covering  on  the  downstream  half  of  the  site  should 
be  removed  from  the  surface,  but  that  all  brush,  dirt  and 
loose  material  above  the  center  line  of  the  dam  should  be 
removed,  and  the  rock  formation  cleaned,  "preferably  by 
means  of  water  used  under  ])ressure  through  a  hose." 
The  specifications  do  not  clearly  state  tiiat  this  part  of  the 
foundation  was  to  be  carried  down  to  solid  bedrock,  but 
the  writer  has  interpreted  the  intent  to  be  such.  In  any 
event,  the  excavation  for  the  foundations  of  the  dam 
above  the  center  line,  and  for  a  distance  of  25  ft.  below  the 
center  line,  were,  or  appear  to  have  been,  carried  down 
either  to  bedrock  or  to  a  mass  of  large  boulders  upon 
which  the  first  loose  rock-fill  composing  the  dam  was 
jilaced.  The  .si)eeifications  also  provided  that  the  bottom 
of  the  concrete  face  of  the  dam  should  be  carried  down 
to  bedrock  in  the  form  of  a  toe  or  cutoff  wall.  The  speci- 
fications seem  to  have  contemplated  finding  bedrock  at 
about  6  ft.  below  the  creek  bed,  and  provided  that  all  work 
for  carrying  the  cutoff  wall  to  a  greater  depth  should  be 
done  by  force  account  or  at  cost  plus  10%. 

The  additional  cost  of  going  to  a  maximum  depth  of 
21  ft.  to  get  bedrock  proved  to  be  very  great,  although 
no  unusual  conditions  were  encountered.    This  excavation 
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was  made  in  a  sheeted  trench  ahout  3  ft.  in  width,  the 
material  being  removed  by  means  of  buckets  on  hand 
ropes.  The  seepage  water  was  handled  by  means  of  a 
steam-driven  2-in.  vertical  centrifugal  sinking  pump. 
This  work  was  done  during  cold  weather,  which  probably 
contributed  somewhat  to  its  excessive  cost.  During  the 
progress  of  this  work  the  natural  flow  of  the  stream  was 
diverted  through  the  tunnel  forming  the  outlet  from  the 
reservoir.  This  outlet  tunnel  or  conduit  consists  of  a  bore 
5x6  ft.  in  cross-section  driven  through  the  rock  formation 
under  the  left  abutment  of  the  dam.  The  upper  60  ft. 
of  tunnel  is  lined  with  plain  concrete  from  6  to  12  in.  in 
thickness. 

CONSTRUCTIOX  DkTAILS 

The  concrete  in  the  lower  portion  of  the  wall  forming 
the  water  face  and  in  the  gate  tower  was  of  1:2:4  mix- 
ture, the  aggregate  consisting  of  crushed  trachite,  while 
the  upper  portion  of  the  wall  and  tower  was  made  of 
a  mixture  consisting  of  practically  equal  parts  of  sand 
and  gravel.  IJp  to  a  point  about  20  ft.  below  the  crest, 


safeguard  against  accidents.  This  additional  freeboard 
was  provided  by  carrying  the  concrete  face  of  the  dam  up 
3  ft.  higher  than  planned,  which  gave  a  freeboard  of  4  ft. 
above  the  roadway.  This  wall  is  reinforced  with  square 
bars  both  vertically  and  horizontally,  and  is  finished  with 
a  coping  at  the  top  for  the  sake  of  appearance.  The  down- 
stream side  of  the  crest  is  protected  by  means  of  a  heavy 
timber  railing  of  red  spruce,  the  posts  of  which  are  set 
in  a  roinforccd-concrete  coping  resting  on  and  at  6-ft. 
intervals  extending  down  into  the  hand-laid  rubble 
masonry  forming  the  downstream  face  of  the  dam.  Guard 
walls  of  rubble  masonry  laid  in  cement  mortar,  resting  on 
bedrock,  are  provided  at  either  end  of  the  dam  for  guid- 
ing traffic. 

The  controlling  works  consist  of  two  ordinary  ribbed 
cast-iron,  bronze  trimmed  rectangular  gates  located  in  the 
rein  forced-concrete  tower  at  the  upper  face  of  the  dam. 
Only  one  of  the  gates  is  \ised  for  controlling  the  outflow 
from  the  reservoir,  the  other  being  placed  for  emergency 
purposes.  Both  gates  are  operated  by  rising  vertical 
shafts  which  are  controlled  bv  double-geared  stands  on 


I'm.  I.    Looking  Downstream  at  Beaver  Park  Dam;  Ne-vk  Completion 

(Promontory   which   caused   trouble   on   left) 

Ceresit  wat<!r[)roofing  compound  was  added  to  the  water  top  of  the  tower.     Access  to  the  top  of  the  tower  is  had 

used  to  gage  the  mixture.     Tlie  specifications  provided  by  means  of  a  reinforced-concrete  footbridge  extending 

that  one  part  of  the  Ceresit  comixjiind  was  to  be  added  to  from  the  parapet  to  the  tower. 

an  equal  amount  of  water  and'thoroughly  dis.solved,  after  The  greater  part  of  the  material  for  the  construction 

which  II   more  parts  of  water  were  to  be  added  and  this  of  the  dam  was  taken  from  a  quarry  located  on  the  face 

solution  used  in  mixing  the  concrete  for  all  2  l-in.  walls,  of  the  mountain  just  above  the  right-hand  end  of  the  dam. 

anri  a  somewhat  weaker  solution  used   in  thinner  walls.  During  the  early  stages  of  the  work  a  quarry  was  opened 


The  results  obtained  by  using  this  comiiounil  seemed  so 
unsatisfactory  to  tiie  writer  that  its  use  was  onlcrcd  dis- 
continued, and  extra  ccnieiit  was  added  to  tlie  concrete 
at  the  .same  cost,  wliicli  gave  much  better  result  . 

The  original  jibuis  provided  for  a  frcclioard  of  luit  .") 
ft.  between  high  water  line  in  the  rescrvtiir  and  tbt^  crest 
of  the  darn.  While  il  was  not  ednsidered  essentini  for 
tli(^  safety  of  the  darn  to  |ir<)viile  a  freehoard  of  the  usual 
height,  yet,  on  account  of  the  fact  that  a  highway  crosses* 
the  dam,  tlu;  writer  eonsidercd  it  essential  to  providt?  a 
greater  freehoard  to  protect  tralbc  against  the  action  of 
spr-ay  at  high  stage.s  of  stor-age  and  tn  fuiiiish  a  greater 


on  the  face  of  tlie  promontory  forming  the  left  abutment. 
This  (|uarry,  being  below  high-water  line,  has  produced, 
or  at  least  aggravated,  serious  leakage  conditions.  The 
material  li«'s  in  broken  up  and  fissured  ledges,  and  was 
bxisened  liy  means  of  black  powder  blasts  [daced  in  deej) 
lioles  and  "coyote"  drifts.  The  stone  was  handled  fr-oin 
the  (|uarr-y  by  means  of  di'aglines  extending  across  tlie 
canon  over  the  ilain. 

iMHrNDATION    InVIISTKIATIONS 

The  original   plans  eonleniplat(>d  a  spillway  SO  ft.   in 
width  cMavated  in  the  I'ock  |'rornonlory  rorniing  the  ielt 
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I    uluilmiiii    I'l    llif  (lain,    wlicrc  a   siipcrruial    rvaminalinii 

I    woiil'l  ■•^liiiw  I  lie  ciinditKins  to  lie  faviiral)li'  fur  !<iitli  a  htnu 

I    luro.    'I'lif  liin  i'«ifk  fnrmiiij;  llic  wall  of  tlii'  rantm  at  111" 

'    loft-liaiiil  t'lid  tif  the  ilaiii  (li.sa|i|inirs  alioiil    100  Tl.  \»'\i>\v 

I    iho  ilam  ill  llu'  smrnci'  covering,'  of  woil  and  vcgt-lalioti. 

I    At  this  point  (  Ki;,'.  I  )  a  slmit,  iiarrnw  and  very  stt'cp  wide 

;julfli.    lt'adin;j   down    froni    I  lie    proposed    spillway    Hit*', 

iMitors  tlu<  main  canon.      Iniincdiali'ly   liclow  llii>  luoiilii 

of  this  jjuK'li  lilt'  rini  rock  of  the  canon  wall  a;riii"  appears, 

and  hence  it  was  assiiiiKMJ  that  tlie  rim  rock  was  eoiilinn- 

ous  from  tlie  left  ainitnient  of  llie  dam  to  tlie  muin  wall 

liclow  the  j^iilch.  and  that  the  solid  roik  formation  of  the 

caiioii  wall   wonld   he   found    immediately   helow   the  soil 

coveriii;!  the  spillway  site. 

Two  days  |)rior  to  the  tunc  tlic  writer  \mi.-  retained  as 
sii|iervisiii<j  engineer  oil  this  wmk.  four  tc.-t  pits  had  heen 
started  and  some  horinj^s  niaile  alonj,'  the  narrow  saddle 
i.r  promontoiy    to  ;iitn:illy   dctcriiiiiic    the   depth    In   hcd- 


K  III  111  fi.  Ill  thickness  (  I'i^,'.  ■'!).  'I'his  hiuUWr.  is  a  iiari(»w 
ridp-  or  hackhoiie  ahoiil  .HI  ft.  in  width  on  top  with  a 
slope  of  I'Va  or  ;{  to  I  on  the  reservoir  side  and  I'/,  to  1 
on  the  dowiislreani  side,  and  hence  woiilrl  not  he  im- 
pervious to  the  passap-  of  water  from  the  reservoir  with 
liie  coiiHeipieiit  serious  dan;,'er  from  slips  when  thorouf^hly 
saturated.  This  condition  made  it  necessary  to  change 
the  location  of  I  he  spillway  and  to  provide  some  means 
for  inlerceptiiif;  the  percolation  of  walcr  llirougli  tho 
;;ravel  strata  c\len(lin;f  at  various  depths  through  this 
saddle. 

The  (irst  dilliciilly  was  overcome  hy  phicing  the  spill- 
wiiv  o\er  the  to|)  of  and  near  the  left-hand  end  of  tho 
dam.  'IMiis  structure  consists  of  a  fiinnel-shapod  opening 
(id  ft.  in  wi<lth  over  the  crest  of  the  dam  (Fig.  5).  The 
sidewiilN  arc  Imilt  of  rnhhlo  masonry  laid  in  cement  mor- 
tar, while  thf  IliKir  is  of  reinforccfl  concrete'.  t)ii  account 
of  the  c\|MTlril   -rtllciiicnt   of  tlic   rock-fill    forming  the 
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Views  ov  Beaveii  Park  Dam 
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-Lookine  upstream  at   finished   dam.      Saddle  or  promontory    where    spillway    was    first    located     shown    at     right. 
Fig-.   6 — Near  view   of   upstream   completed   face.      Fig.   7 — Concreting  the  upstream  face.) 


roc-k.  These  test  pits  and  horings  showed  rock  at  a  deptli 
of  ahout  25  ft.  below  tlie  surface.  Xot  Ijeing  satisfied  with 
the  assumption  that  bedrock  had  been  reached,  the  test 
pits  were  ordered  sunk  to  greater  depths,  with  the  result 
that  wjien  finally  completed  it  was  found  that  bedrock 
pitched  downward  from  the  surface  outcrop  near  the  left 
abutment  at  an  angle  of  about  45°  away  from  the  dam 
and  toward  the  main  mountain  slojic.  That  which  was 
formerly  supjjosed  to  have  been  bedrock  was  nothing  but 
a  fine  quality  of  sand  with  stratifications  of  coarse  gravel, 
extending  from  inside  the  reservoir  to  the  downstream 
face  of  the  saddle  or  canon  wall,  while  the  material  25  ft. 
helow  the  surface  located  by  previous  test  pits  was  a 
stratum  of  very  large  boulders,  cobblcrock  and  sand  from 


dam,  it  was  not  thought  advisable  at  that  time  to  build 
tlie  remainder  of  the  spillway  leading  down  the  lower  face 
of  the  dam  of  rubble  masonry  or  concrete,  and  hence  this 
portion  of  the  spillway  was  built  of  a  good  grade  of  red 
spruce  lumber.  The  sheathing  is  of  double  thickness  of 
2-in.  timber  laid  with  broken  joints  and  painted  with 
tar.  It  is  needless  to  say  that  such  a  structure  would  not 
be  suitable  in  the  case  of  an  earth  dam,  but  in  ,this  in- 
stance a  very  considerable  percentage  of  leakage  through 
the  spillway  can  do  no  damage  to  the  dam. 

A  test  pit  located  at  the  junction  of  the  aforementioned 
|)romontory  and  the  main  mountain  wall  was  carried 
down  to  bedrock,  which  was  reached  at  a  depth  of  121  ft. 
below  the  surface.    At  the  point  where  this  test  j)it  was 
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located  the  side  of  the  mountain,  which  is  composed  of 
sand  and  gravel  with  intermittent  boulders,  rises  rapidly 
and  hence  would  render  further  test  pits  or  surface  trench- 
ing in  that  direction  very  expensive.  From  this  test  pit 
a  trench  was  carried  backward  toward  the  left-hand  end 
of  the  dam  and  excavated  to  bedrock.  This  trench  was 
about  3y2  ft.  in  width  by  130  ft.  in  length  and  ranged 
from  about  3  to  121  ft.  in  depth.  It  was  necessary  to 
sheet  it  throughout.  At  the  deepest  point  reached,  bed- 
rock continued  at  practically  the  same  dip  of  -15°,  with 
no  information  being  availalde  of  where  it  finally  connects 
with  the  main  wall  of  the  mountain. 

Precautions  ag.vixst  Seepage 

For  the  purpose  of  intercepting  tiie  seepage  from  the 
reservoir  through  this  material  overlying  bedrock,  a  con- 
crete diaphragm  2  ft.  thick  at  the  base  and  1  ft.  thick  at 
the  top  was  carried  from  bedrock  upward  to  a  point  !•• 
ft.  below  high-water  line  in  the  reservoir,  the  full  length 
of  the  trench.  The  timber  sheeting  on  the  reservoir  side 
of  this  wall  was  carefully  backfilled  with  sand  and  earth 
and  left  in  place,  while  the  downstream  sheeting  was  re- 
moved as  the  concrete  diaphragm  was  carried  up  and  the 
remainder  of  the  trench  backfilled  with  puddle.  Wooden 
panels  were  used  for  t!ie  downstream  forms  in  placing  the 
concrete  in  the  trench.  Tliese  forms  were  gradually 
"pulled"  or  raised  by  means  of  block  and  tackle  as  the 
concrete  was  poured  and  the  backfilling  along  the  back  of 
the  forms  proceeded.  Before  any  concrete  was  placed,  a 
trench  about  1  ft.  in  depth  was  excavated  in  bedrock  and 
all  seams  in  the  latter  cleaned  and  filled  with  mortar. 
Above  this  concrete  diaphragm  the  trench  was  filled  to 
the  surface  with  equal  parts  of  clay  and  sand  mixed  in 
a  concrete  mixer  and  run  into  the  trench  in  the  form  of 
puddle.  The  outward  end  of  the  concrete  diaphragm 
was  built  in  the  shape  of  a  "T"  with  side  buttresses  ex- 
tending 18  in.  out  from  the  face  of  the  diaphragm  for  the 
purpo.se  of  intercepting  seepage  along  the  upper  face,  and 
also  to  lend  a  degree  of  strength  to  the  wall  at  that  point. 

Extending  outward  from  tlie  concrete  diaphragm  and 
in  a  line  with  the  latter,  a  tuiniel  8  ft.  in  height  and  7 
ft.  in  width  was  driven  along  the  stratum  of  large  boul- 
ders and  gravel  for  a  di.stancc  of  oO  ft.  into  the  mountain. 
The  concrete  diaphragm  was  then  extended  the  full  length 
and  height  of  this  tunnel,  and  carried  well  into  the  fine 
material  forming  the  roof  and  floor  and  thence  into  the 
brea.st.  At  the  breast  of  tlie  tunnel  it  was  assumed  that 
the  great  width  of  the  saddle  or  promontory  would  pre- 
vent excessive  .seepage  from  the  reservoir.  It  would  have 
been  advisable  to  extend  this  diaphragm  until  the 
l)uried  rim  rock  of  the  main  canon  had  l)een  found,  and  to 
have  provided  a  drainage  conduit  back  of  this  diaphragm 
(o  carry  away  the  seepage  accumulating  against  the  same, 
but  financial  conditions  |)rohil)ited  such  work  at  the  time. 
For  tlie  j)urpose  of  detecting  seepage  along  tlie  dia|)hnigm 
a  I'/ij-i"-  pip<'  e(|iiip|)e(l  with  a  pump  point  was  placed  in 
the  angle  formed  by  tlie  buttress  and  diapliragm.  Thi-^ 
pipe  extended  from  bedrock  to  the  surface. 

The  inner  .tlope  of  this  earth  saddle  was  then  paved 
with  hand-laid  stone  bedded  in  about  G  in.  of  gravel  to 
prevent  wave  action. 

'I'liis  work  was  all  ci  niplcted  in  the  spring  of  1!H  I,  just 
prior  to  the  approaili  of  the  flood  stage  in  Meaver  Creek. 
The  gnte«  of  the  ilam  were  clo.sed  and  flic  water  allowed  (o 
rise  against  the  face  of  llio  dam  during  the  two  months. 


A  discussion  of  the  leaks  occurring  through  the  moun- 
tain walls  and  the  means  adopted  to  overcome  the  same 
will  appear  in  a  subsequent  article. 

'■^] 

He'?^  Sftsisadle^rdl  Sectn©ias  for 

One  of  the  most  importiint  and  useful  pieces  of  work 
ever  accomplished  by  the  American  Society  of  Civil  Engi- 
neers was  the  adoption  in  1893  of  a  set  of  standard  sec- 
tions for  railway  rails.  The  sections  represented  the  work 
of  the  ablest  railway  engineers  of  that  day  and  rapidly 
superseded  the  multitude  of  sections  previously  in  u.se, 
re])resenting  the  divergent  ideas  of  individual  engineers. 

The  principal  defect  in  the  Am.  Soc.  C.  E.  sections  was 
the  unequal  distribution  of  metal  in  the  head  and  the 
flange.  This  cau-sed  the  rails  to  assume  a  curved  shape 
in  cooling,  and,  what  was  more  important,  compelled  the 
stopping  of  the  rolling  process  as  soon  as  the  foot  of  the 
rail  cooled  and  before  the  metal  in  the  head  had  received 
sufficient  working.  These  were  the  chief  faults  that  caused 
the  American  Bailway  Association  in  1908  to  adopt  new 
sections  for  rails  of  60  to  100  lb.,  in  which  the  metal  in 
the  head  and  foot  was  more  evenly  distributed.  Unfor- 
tunately the  Association  at  that  time  adopted  two  sets  of 
standard  rail  -sections  instead  of  one,  the  two  sections 
representing  the  divergent  views  of  two  factions  of  the 
Association's    Rail    Committee.      Of    the    two    sections 


i< - si" ■>;        X- ^' 

Xkvv  Rail  Skctions  Recommexdkd  by  the  Amk 
Railway  Engixeeuixg  Associatiox 

(The  adopted   "standard"  sections  are   100,   110  and   120 
yd.     The   tentative   sections  are   130  and   140   lb.   per 
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lb.   per 
yd.) 


ado[)ted,  one  type,  known  as  the  A  sections,  was  tall  and 
slender  while  the  B  sections  were  short  and  thick.  The 
assumption  was  that  both  sections  would  be  used  and 
a  few  years'  experience  would  determine  which  of  the 
two  types  of  sections  was  the  better. 

More  recently,  the  American  Railway  Association  re- 
(piested  the  American  Railway  Engineering  Association 
to  investigate  the  experience  with  these  two  types  of  sec- 
tion and  recommend  a  single  .set  of  .sections  for  adop- 
tion as  standard.  The  use  of  the  A.  R.  A.  sections,  espe- 
cially of  the  B,  or  short  and  thick,  type,  has  been  quite 
limited,  and  little  or  no  accurate  comparison  of  the  serv- 
ice of  the  two  sections  has  been  i)ossible.  At  the  recent 
annual  convention  of  the  American  Railway  Engineering 
.Association,  however,  new  stanihvrd  sections  were  sub- 
mitted by  the  Committee  on  Hails  and  adopted  by  the 
•V.ssociation.  The  dimensions  of  the  l(M)-ll).  rail  are  shown 
herewith,  as  are  also  tho.se  of  a  ItO-lb.  rail  submitted  by 
the  conimiftec  as  a  suggestion  but  not  adopted  as  a 
standard. 


April   S,    l!tir» 
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'i'lic    new    seel  lolls    rcscintilc    (lie    slfiidcr    A    Ivpc    nf 

A.  1{    A.  sections  icioiiiiiu'ikIciI  in   I'.Mis.  rallur  lluiii  lln' 

Imrl  i\in\  cliiinky   H  t\|M'.     It   niiiv  donlillcsH  lie  asHiiniftI 

iliiit  till'  IntliT  will  Ik-  iicrniaiu'iiliy  slu'lvcd.    The  coMiinil- 

•  points  out  lliiit  lln'  slrcn;;lli  of  tlic  mil  mm  a  ninlcr  lias 

.\t'riic(l  it  111  its  ilioiic  of  the  typi'  of  sfction,     it  will  lie 

laitod  that  all  parts  of  llic  licatl.  f(Mit  and  wd)  arc  heavy 

tiliou^li  so  that   the  rail  can  lie  thoroii;;lily   rolled  hefore 

nny  parts  hej^in  to  reach  a  hliic  heat.     It  will  lie  noted  that 

■he  new  sections  are  lor   liM)-lh.  mils  and  heavier.      Kor 

ilie  !IO-lb.   .section    the   coiiiiiiittee    recoinineiids   that    the 

American  Ifaihvay  Association's  A  or  lii;,'li  section  slioiilil 

ho  the  staiulard,  and  that   for  rails  of  li;j;hter  section  no 

li«n;;i'  is  needed  from  the  present  standards. 

A  Federal   La^'ir  Prottectin|(' 

Governainnieiratl  Efnraployees 

Hv  IJicii  Aim  I).  M  KOI* 

I'rior  lo  lS,^;i  tluTc  were  im  rcj,nilar  rules  as  to  the  ap- 
IH>iiitiiieiit  and  removal  of  (lovcrnmeut  employees,  the 
matter  heiiiji  left  to  the  discretion  of  the  various  Cabinet 
olTicers,  who  in  t\irn  were  inlhienccd  in  their  action  by 
members  of  Congress.  In  188:?.  Congress  passed  the  Civil 
Service  law  creating  the  United  States  Civil  Service 
Commi.ssion  and  specifying  the  rules  under  which  employ- 
ees in  the  "classified"  service  should  be  a|)pointed.  The 
classes  of  employees  coming  under  the  ])rovisions  of  the 
law  have  been  successively  extended  by  later  Congresses 
and  now  comprise  practically  all  em])loyees  in  the  govern- 
ment service,  except  the  higher  otBcers.  special  appointees 
and  employees  in  contidential  and  fiduciary  positions,  such 
as  private  secretaries. 

Under  the  original  Civil  Service  law  the  authority  of 
removal  was  practically  unlimited,  the  only  restriction 
upon  the  appointing  officer  being  contained  in  Section  2 
of  the  act,  clause  2,  ])aragraph  5  : 

That  no  person  in  the  public  service  is  for  that  reason 
under  any  obligation  to  contribute  to  any  political  fund,  or  to 
render  any  political  service,  and  that  he  will  not  be  removed 
or  otherwise   prejudiced   for   refusing   to  do  so. 

The  heads  of  departments,  therefore,  had  the  right  to 
tenninate  the  service  of  an  employee  in  the  "classified 
service,"  or  out  of  it,  arbitrarily  and  without  assigning 
any  reason,  though  as  a  matter  of  departmental  proced- 
ure it  was  usual  to  submit  charges  and  permit  a  hearing. 

In  1912,  however.  Congress  enacted  the  following  pro- 
vision as  an  amendment  to  the  Post  Office  Appropriation 
Act  (Aug.  24,  1912,  37  Stat.  555)  : 

That  no  person  in  the  classified  civil  service  of  the  United 
States  shall  be  removed  except  for  such  cause  as  will  promote 
the  efficiency  of  said  service  and  for  reasons  griven  in  writing, 
and  the  person  whose  remov.al  is  sought  shall  have  notice 
of  the  same  and  of  any  charges  preferred  against  him,  and 
be  furnished  with  a  copy  thereof,  and  also  be  allowed  a 
reasonable  time  for  personally  answering  the  same  in  writing; 
and  affidavits  in  support  thereof;  but  no  examination  of  wit- 
nesses nor  any  trial  or  hearing  shall  be  required  except  in 
the  discretion  of  the  officer  making  the  removal;  and  copies 
of  charges,  notice  of  hearing,  answer,  reasons  for  removal, 
and  of  the  order  of  removal  shall  be  made  a  part  of  the 
records  of  the  proper  department  or  office,  as  shall  also  the 
reasons  for  reduction  in  rank  or  compensation;  and  copies 
of  the  same  shall  be  furnished  to  the  person  affected  upon 
request,  and  the  Civil  Service  Commission  also  shall,  upon 
request,  be  furnished  copies  of  the  same. 

As  a  result  of  this  law.  Federal  employees  under  the 
civil  service  are  now  protected  against  arbitrarv  action 
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on  the  part  of  their  superior  officers.  'I'he  decision  of  such 
olli.cr.  howcvi'r.  is  llnal  and  the  Civil  Scrvict;  CoiiitiiisHioii 
is  given  no  authority  to  review  his  findings  except  to  see 
that  till'  removal  is  in  aicordancc  with  law  and  procedure. 
It  follows,  therefore,  that  the  superior  oirK  cr  may  remove; 
for  any  cau.ses  that  unlit  the  employee  for  good  and  effi- 
cient service  and  al.so  for  criminal,  dishonest  or  disgrace- 
ful conduct,  and  for  political  activity. 

The  provisions  of  tlie  above  act  apply  only  to  (jiiiploy- 
ees  under  civil-service  rules  (except  teiii|)orary  appoiiit- 
niciits)  and  exclude  all  higher  ollicers  of  tlie  (Jovernmeiit 
and  a  few  employees  not  subject  to  such  rules. 

The  act  docs  not,  however,  ajiply  to  suspensions.  Ap- 
parently at  the  present  time  the  authority  to  suspend  is 
unlimited  and  is  frc(|iiently  e.xeniscil  for  disciplinary  rca- 
•soiis  or  [lending  investigation  and  removal,  suspension  be- 
ing with  or  without  pay  at  the  di.scretion  of  the  proper  of- 
ficer. The  suspension  cannot  terminate  in  dismissal  ex- 
cept in  accordaiict!  with  the  terms  of  the  above  act.  The 
riilo  (if  the  ('(iimiii>-iiiii  limit  such  suspension  to  90  days. 

While  the  law  (juotcd  is  valuable,  as  stated  above, 
in  protecting  competent  em])loyees  from  arbitrary  dismis- 
sal for  personal  or  political  reasons,  it  also  operates  to 
make  difficult  the  eliniinalion  of  incompetent  or  mediocre 
men  when  once  installed  in  the  service. 

In  order  to  jirovide  for  the  dismissal  of  men  who  be- 
come for  any  reason  incompetent,  it  has  been  proposed 
that  the  present  Civil  Service  Commission  should  be 
placed  in  charge  of  removals  and  reductions  as  well  as  of 
appointments. 

This  has  been  done  in  some  states,  notably  Illinois, 
with  marked  success  and  has  resulted  in  increased  efli- 
ciency  in  the  state  civil  service,  the  numljcr  of  removals 
for  inefficiency  being  doubled  as  soon  as  the  appointing 
officer  was  relieved  of  the  duty  of  hearing  cases. 

In  the  Federal  Service  the  tendency  would  be  to  re- 
move the  Civil  Service  employees  still  further  from  polit- 
ical control.  Under  the  present  system,  for  example,  a 
bureau  chief  reports  to  the  Secretary  that  a  certain  clerk 
is  inefficient.  The  Secretary  starts  an  investigation  and 
the  clerk,  hearing  of  it,  goes  to  his  Congres.sman,  who  im- 
mediately exerts  iiilluencc  on  the  Secretary  to  retain  the 
clerk,  which  he  usually  does.  The  result  is  that  ineffi- 
cient clerks  are  retained  through  political  influence  to 
which  a  trial  board  would  not  be  amenable. 


Credit  to  Civilian  Engineers  as  well  as  to  the  Army  engi- 
neers for  the  l)uilding  of  the  Panama  Canal  was  referred  to 
in  an  editorial  in  our  issue  of  Mar.  11.  The  "Panama  Star  and 
Herald."  on  Mar.  10,  printed  the  following  remarks  by  Gen. 
Goethals  at  a  meeting  of  the  Society  of  the  Chagres:  "After 
eight  years  of  responsibility  I  feel  that  I  am  entitled  to  some 
rest,  so  I  have  asked  to  be  relieved  and  hope  that  I  may 
be  some  time  during  the  coming  year  in  order  that  a  younger 
man  whose  energy  is  unimpaired  may  take  up  the  work  and 
carry  it  forward.  One  subject  I  desire  to  touch  upon  is  the 
promotion  given  to  the  officers  of  the  Army,  Navy  and  Marine 
Hospital  Corps.  Mr.  Taft  in  his  message  of  1912  recommended 
that  I  be  promoted  to  the  position  of  Major-General  in  the 
Army.  Two  friends  of  mine  in  (^ongress,  one  in  the  Senate 
and  one  in  the  House,  immediately  introduced  bills  for  that 
purpose.  I  wrote  and  told  them  service  men  should  have 
no  promotion  unless  promotions  could  be  given  to  all  alike. 
That  attitude  I  have  consistently  maintained.  It  is  a  source 
of  regret  to  me  that  the  bill  ever  passed.  Civilians  built 
the  canal,  not  the  Army.  When  the  Army  people  leave  here 
they  are  retired  and  looked  after  by  the  Government,  whereas 
the  civilian  must  get  out  and  hustle  to  make  a  living  for  the 
rest  of  his  days,  and  I  have  always  opposed  it.  The  comple- 
tion of  the  canal  is  due  to  the  brain  and  brawn  of  the  men 
who  are  gathered  here." 


666 


E  N  G  1  N  E  E  K  1  \  c;     X  K  W  8 


Vol.  73,  No.  li 


MetHods  Ptisrs^edl  iea  Tearisag 
Do^yFia  a  Lar^e  BtuiafidliEa^ 

By  Joseph  Hosknzwku;* 

In  large  cities  the  roustnu'tion  of  a  new  builfling  of 
any  size  generally  means  the  destruction  of  some  old 
building  on  the  site,  and  in  congested  districts  this  old 
building  may  be  of  such  size  that  its  razing  in  itself  is 
quite  an  engineering  problem.  The  following  notes  on 
the  razing  of  a  large  building  in  New  York  City  may  be 
of  some  service  to  engineers  contemplating  similar  work. 

The  contract  for  the  demolition  of  the  old  Mutual  Life 
Insurance  Co.'s  building,  erected  in  1863,  at  the  south- 
east comer  of  Broadway  and  Liberty  St.,  was  awarded 
to  the  firm  with  which  the  writer  was  connected  in  1911. 
Some  of  the  more  important  terms  of  the  contract  were : 
The  completion  of  the  work  in  40  working  days,  a  for- 
feiture of  $100  for  every  day  of  delay  after  contract  time; 
a  requisition  clause  permitting  the  ownier  to  remove  wliat- 
ever  he  desired  from  the  condemned  buiUling  at  his  own 
expense ;  the  complete  destriiction  of  the  building  down 
to  and  inchiding  the  lowest  tier  of  beams;  the  removal 
of  all  debris;  leaving  the  cellar  clean. 

Preliminary  Operations 

Tlie  first  step  after  getting  the  contract  was  to  obtain 
the  necessary  permits  for  executing  the  work.  They 
were  as  follows:  (1)  Permit  for  the  demolition  of  build- 
ings, from  the  Bureau  of  Buildings;  (2)  permit  to  place 
building  materials  on  street,  from  the  Bureau  of  Incum- 
brances; (3)  permit  for  the  use  of  water,  from  the  Dept. 
of  AVater  Supply,  Gas  and  Electricity;  (4)  permit  for 
erecting  temporarj'  roof  and  shed,  from  the  Bureau  of 
Highways;  and  (.'))  special  requisitions  as  found  neces- 
sary, for  permission  to  work  on  Sundays  or  holidays,  from 
the  Police  I)ej)artment. 

It  would  be  commercial  suicide  tf)  undertake  the  wreck- 
ing of  a  structure  such  as  we  arc  considering  without  ac- 
cident and  liability  insurance  to  cover  it,  for  the  accidents 
are  many  and  inevitable.  The  ])olicies  covered  all  em- 
ployees and  the  general  public,  for  all  accidents  whether 
trivial  or  serious,  but  in  every  instance  it  was  to  be  proved 
that  the  injured  person  was  in  no  manner  guilty  of  con- 
tributary  negligence  before  damages  could  be  recovered. 

Bonds  for  the  sum  of  25%  of  contract  price  were  given 
by  the  wreckers  for  faithful  service,  and  were  cancelled 
on  completion  of  work. 

In  the  house-wrecking  business  there  arc  to  be  I'ound 
the  following  divisions  of  labor:  (1)  Barmen,  who  use 
either  a  crowbar  or  sledge  iiammer  and  wedge;  (2)  labor- 
ers, who  clean  bricks  or  shovel  the  debris;  (3)  rockmen, 
who  break  stones  or  do  other  extremely  hard  work;  (4) 
carpenters,  who  build  the  scaffolds,  the  wooden  centers, 
the  sheds  and  shanties;  (.">)  ironworkers,  who  nuinipulate 
the  derricks  and  handle  all  the  iron  in  the  building. 
Under  management  arc  included  employers,  foremen, 
timekeepers,  bookkeepers,  all  of  whom  assist  in  managing 
the  wrecking  operations  and  directing  the  workers.  Usu- 
ally all  large  house-wrecking  concerns  have  a  snuill  siaud- 
ing  army  of  workiiu'ii  procurable  at  a  moment's  notice, 
and  if  a  larger  force  be  suddenly  needed,  the  foreman 
haa  but  to  notify  this  little  army  and  the  next  day  sees 
hundred.s  more  on  the;  job;  this  is  tlu;  common  practice 
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and  more  cH'cctive  than  advertising,  since  almost  none  em- 
ployed in  this  class  of  work  can  read  or  write. 

In  order  to  know  how  best  to  proceed  with  the  work  of 
demolishing  this  massive  structure,  it  was  necessary  to 
obtain  some  information  regarding  its  construction,  which 
was  accomplished  in  the  following  manner: 

To  ascertain  the  character  of  the  front  walls,  a  hole 
was  cut  through  each  of  them  near  a  window  frame,  which 
revealed  the  following  detail  of  construction :  Behind  %- 
in.  plaster  was  a  4-in.  row  of  terra-cotta  hollow  tile,  fol- 
lowed by  a  4-in.  air  space ;  then  came  a  brick  wall  2  ft. 
thick  to  which  was  fastened  the  ashlar  masonry,  varying 
in  thickness  from  6  to  12  in.,  making  a  total  average 
thickness  of  42  in. 

The  partition  walls  were  similarly  penetrated  near  a 
door  frame  or  window  and  were  found  to  be  composed  of 
bricks  laid  in  cement-mortar,  20  in.  thick,  with  furring 
and  j)laster  adding  an  inch  to  each  side,  making  a  total 
thickness  of  22  in. 

The  floors  were  next  investigated  and  revealed  a  pecul- 
iar form  of  construction.  Underneath  the  wooden  floor 
of  spruce  %  in.  thick  came  wooden  sleepers  ^  in.  thick, 
spaced  2  ft.  c.  to  c. ;  these  rested  on  sandstone  slabs  1  in. 
thick,  1  ft.  wide  and  2  ft.  long,  luiderneath  which  came 
2  in.  of  concrete,  overlying  brick  arches  resting  on  the 
bottom  flanges  of  9-in.  I-beams ;  then  the  ceiling  of  the 
lower  floor,  composed  of  dovetailed  corriigated  tin,  bolted 
to  the  same  flanges  with  ^/4-in.  bolts,  added  l^/g  in.  to  the 
depth  of  floor,  making  a  total  of  14%  in.  From  the  fore- 
going figures  and  the  floor  areas,  the  cubical  contents  were 
computed  to  be  about  10,000  cu.y<l.  or  about  2500  truck 
loads. 

Eemovixg  Adjacent  Buildings 

In  addition  to  the  old  Mutual  Life  Insurance  Co. 
Building,  a  brownstone  building  on  Liberty  St.  and  a 
cast-iron-front,  brick-interior  dwelling  house  on  Broad- 
way were  included  in  the  contract,  and  the  former  wa> 
attacked  first.  When  it  was  half  demolished,  another 
force  of  men  was  distributed  in  the  old  ^lutual  Life 
Building  to  prepare  it  for  final  demolition  by  stripping 
the  interior  of  everything  of  value,  and  when  this  was 
accomplished  another  force  was  distributed  in  the  cast- 
iron-front  building  for  a  similar  purpose. 

At  the  same  time  small  forces  of  plumbers  and  elec- 
tricians were  engaged  in  running  ])ipes  and  wires  through 
the  buildings  for  water-supply  and  lighting  ))urpo.ses. 
Sites  for  chutes  were  selected,  and  timber  for  .scaffolds 
and  bridges  was  prepared  by  a  force  of  experienced  rough- 
hand  carpenters.  All  the  timber  used  came  from  the 
two  snuiller  buildings,  except  the  girders  and  struts  used 
to  support  the  heavy  bridge  over  the  sidewalk. 

As  it  was  ripped  off  with  bars,  the  tin  roof  covering  of 
the  brownstone  building  on  Liberty  St.  was  cut  up  into 
sections  3  ft.  wide  and  6  ft.  long;  the.sc  were  rolled  up 
and  lowered  to  the  street,  when*  they  were  piled  up  to 
await  removal. 

The  left  wall  was  a  two-party  wall,  and  hence  great 
lare  had  to  be  cxerci-xed  in  removing  the  tloor-beams  so 
as  not  to  injure  it.  'I'he  holes  were  afterward  refilled 
with  brick  and  mortar  aiul  then  covered  with  tar  paper. 
The  rcgidar  procedure  after  the  roof  was  otf  was  to  tear 
the  walls  down  to  the  next  floor  level,  then  rip  up  the 
flooring,  remove  the  beams,  ami  then  tear  the  walls  down 
again,  etc. 


.1   1).    IJI5 
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Wliilc  llii-  s(rip|iiiii;  nf  \jiliialilc  iniilfrinl  was  jfoiii);  mi, 
U'foro  (liMiiolisliiiij;  (i|iciatii>iis  hi-pm,  tin-  wimliiw  (i|m'ii 
inp«  were  iKtanlcd  ii|i  ti^jlilly  to  kfi-p  tloluis  and  diisl  oir 
ilu'  slnrl.     A  st'cDiiil   |iiii\  isioii   fur  IIijk  |nir|Mist',  wliicli 

iiidt'iilally  is  rn|iiiifd  l>y  law,  was  tn  |iinvidi'  plenty  of 
waliT  to  spriiikK-  alu.iit  tin-  falliii;;  and  fallni  dt-hris.  and 
tin's  is  noci'ssary  for  tlit>  onsi-  of  tlif  laliurcrs  and  coiiifort 

I  tlu'  pul)lii\ 

CiiAiivrTKU  OK  Main  Hi  ii.kinu 

Tlu>  old  Mutual  Life  Miiildiu;;  was  si'vcn  stories  iii;,di. 
Achisive  of  lower  and  su|>eriiiii)os«'d  el<K-ks.  It  consisted 
of  the  lloors  deserihed  aixne  rostiii;;  on  cast-iron  eol- 
unins,  with  stone-  and  hriik-hearin-'  walls.     It  was  nms- 


iitt^. 

iicf/cnDoor 


I^KTAItS    OF    DkRIUS    ChT'TE    AXD    SiDKWALK     HitllXiK    KOI! 

Bazixg  BriLDixti 

sive  and   heavily   liuill    with   three  safe-deposit  vaults  \\\ 
its  interior.     The  sixth  and  .seventh  floors  were  built  in 
nian.sard  fasliion  with  bay  windows.    The  roof  was  of  tin, 
"vered  with  tar  and  gravel,  and  had  a  copper  cornice. 

Prom  3  ft.  below  tlie  street  level  to  the  cornice  on  the 
sixth  tier,  the  ashlar  was  of  Georffia  marble.  The  front 
walls  of  the  sixth  and  seventh  stories  wore  of  brick  Iiack- 
inp  covered  with  slate  shiuiiles  fastened  to  corrugated  tin, 
which  in  turn  was  liolted  to  ti/4xli/2-in.  iron  angles  and 
these  again  were  bolted  to  6-in.  I-beams,  forming  a  jJart 
of  the  structural  frame. 

Bridges,  Chutes  axd  Scaffolds 

As  the  law  requires  that  traffic  be  not  interfered  witli 
by  storing  material  around  the  premises,  and  the  public 
be  not  endangered  by  falling  material,  a  bridge  was  built 
completely  around  the  three  buildings,  extending  from 
the  house  line  to  the  curb.  This  bridge  was  of  heavy  yel- 
low-pine timber  (shown  in  the  accomjjanying  figure) 
spiked  with  nails  throughout.  It  was  8  ft.  high.  Two 
feet  below  its  top  was  constructed  a  hanging  ceiling  of 
corrugated  sheet  iron  resting  on  .scantlings  nailed  to  the 
uprights.  A  board  fence  inclosed  the  entire  bridge  above 
and  it  was  electrically  illuminated  below. 

Immediately  after  the  bridge  was  built,  the  construc- 


(iun  of  the  scalfolding  was  bi'gun  on  the  fiflli  floor  to 
permit  the  removal  of  the  towers  on  the  sixth  and  Keveiilh 
lloors.  'I'liis  scalfolding  consisted  of  wooden  planks  lair! 
across  I-lieanis  projecting  from  all  the  win<Iows  and  coun- 
terbalanced by  means  of  collapsible  clam|)s  attached  to 
the  lloorbcanis  within.  As  each  floor  was  ri-moved,  the 
scalFold  was  lowered,  half  of  it  at  a  time,  to  the  floor 
beneath,  so  as  iml    to  interrupt  the  work. 

Upon  the  completion  of  the  first  scaffold  the  carpenters 
erected  four  chutes  from  as  many  windows  on  the  .second 
floor,  one  facing  Liberty  St..  one  project ing  into  the  lot 
madi-  clear  by  the  demolition  <>!'  the  snuillcr  hon^c  on 
iiiberty  St.  and  two  projecting  into  IJroiniway.  Ail  ex- 
ten<led  over  the  bridge  (at  an  angle  of  15°  with  the  wall) 
for  ;{  ft.,  to  enable  the  trucks  to  back  in  and  receive  their 
loads  of  brick,  dirt  or  other  material,  without  extra  shov- 
eling. By  means  of  a  trap  door  at  the  end  of  each  chute, 
material  could  Ijc  retained  until  a  truck  was  properly 
backed  in. 

While  this  carpentry  work  was  going  on  a  large  force 
of  barmen  and  rockmen  was  breaking  through  the  brick 
arch  floors  witli  21-lb.  sledges.  The  .scheme  followed 
was  to  demolish  the  third  tier  arches,  allowing  the  debris 
to  fall  1o  the  second  floor;  the  higher  floors  were  demol- 
ished in  turn  and  last  of  all  the  second  floor,  which  had 
remained  intact  to  .serve  as  a  platform  on  which  to  handle 
the  debris  as  it  accumulated. 

As  the  material  was  falling  all  day  no  slioveling  could 
then  be  done,  so  a  night  sliift  was  organized  to  shovel 
the  accumulated  debris  into  specially  constructed  push 
cuts,  in  wliicli  it  was  carried  to  the  chutes  by  the  same 
men  who  filled  them,  and  dropped  through  into  the  wait- 
ing trucks  below. 

De!!1{ick   Work 

Tn  house  wrecking  the  derrick  has  found  a  new  field  of 
u.sefulness.  For  pulling  down  walls  and  piers,  removing 
beams  from  their  anchorage,  and  lifting  columns  from 
their  fastenings,  it  possesses  great  advantages  over  every 
other  means. 

The  ordinary  method  of  tearing  down  walls  is  either  to 
drive  wedges  into  them  and  break  off  pieces  varying  in 
volume  from  one-half  to  one  cubic  yard  or  more,  or  else 
to  loosen  each  brick  with  a  bar.  Tlie  derrick  enabled  us 
to  swing  out  a  600-lb.  cast-iron  ball,  suspended  from  the 
boom,  as  far  as  possible  and  allow  it  to  strike  piers  or 
walls,  bringing  them  down  in  a  fraction  of  the  time  other- 
wise consumed.  The  capacity  of  the  derrick  used  in  this 
case  was  10  tons,  and  as  a  very  strong  foundation  for  it 
was  needed  on  account  of  the  concentrated  load  brought 
on  the  floors;  this  was  furnished  by  imderpinning  each 
tloor  on  which  the  derrick  was  placed,  and  using  an  extra 
long  wale  on  which  to  rest  its  base.  The  steam  hoisting 
engine  used  was  located  inside  the  building  on  the  base- 
ment floor.  The  guys  which  held  the  mast  were  tied  to 
wall-bearing  floor-beams,  one  floor  below  that  upon  which 
the  derrick  rested.  In  shifting  the  derrick  from  floor  to 
floor,  the  mast  is  finst  used  to  lower  the  boom,  then  the 
boom  is  used  to  lower  the  mast.  It  required  between  three 
and  four  hours  to  manipulate  and  make  a  shift. 

IIaxdlixg  Irox  axd  Stoxe 

In  these  buildings  there  were  approximately  500  tons 
of  scrap  iron,  100  tons  of  girders,  200  tons  of  columns 
and  150  tons  of  beams,  and  only  the  use  of  the  derrick 
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cnablpil  the  wreckers  to  handle  them  ecoiioniiially.  Tlic 
scrap  was  collected  in  two  ordinary  skips  of  one  and  two 
tons'  capacity,  lowered  hy  the  derrick,  and  dumped 
into  wagons.  The  girders,  columns,  and  beams  were  low- 
ered onto  trucks — the  beams  in  ])iles  of  ten  and  twenty, 
and  the  columns  and  girders  singly — all  without  rehand- 
ling,  and  hauled  away.  There  were  three  co\irses  of  stone 
cornice,  scores  of  voussoir  and  numerous  cast-iron  lintels 
to  be  removed  and  lowered.  Each  of  the  cour.ses  of  cor- 
nice had  more  weight  overhanging  the  street  than  in 
the  brick  wall  behind  the  ashlar,  and  to  loosen  it  without 
letting  it  fall  was  accomplished  by  notihing  the  joints  and 
securing  each  piece  with  1-in.  manila  rope,  the  free  end 
of  which  was  tied  around  a  floor-beam ;  the  brick  behind 
the  piece  of  cornice  thus  secured  was  then  torn  away  and 
each  stone  pulled  back  into  the  building. 

As  the  demolition  of  the  walls  progressed  it  became 
necessary  to  support  the  window  arches  and  for  this  pur- 
pose wooden  centers  were  used,  which  were  either  sup- 
ported on  vertical  scantlings  or  wedged  in  between  win- 
dow piers,  as  conditions  required.  Nearly  all  the  sky- 
light windows  had  cast-iron  lintels  of  various  sizes,  and 
as  they  were  reached  the  derrick  picked  them  up,  imtil  a 
pile  of  about  ten  or  twelve  was  made,  when  they  were 
lowered  to  a  junk  wagon  in  the  street. 

Cell.vr  Work 

In  demolishing  any  building,  the  work  from  the  roof 
down  to  the  .second  or  first  floor  is  not  as  troublesome  as 
from  there  on,  becau.se,  by  a  cunndative  process  that  is 
entirely  uncontrollable,  various  material  piles  up  in  the 
cellar,  basement  and  first  floor,  to  such  an  extent  that  the 
quantity  of  debris  is  almost  doubled  on  these  levels.  Fur- 
thermore, as  in  the  building  under  con.sideration,  heavier 
columns,  girders  and  beams  were  encountered,  which  ma- 
terially increased  the  work  and  delayed  its  time  of  com- 
pletion. 

When  the  chutes  were  broken  up,  the  derrick  and  a 
half-dozen  buckets  took  their  place,  and  when  it  became 
necessary  to  clean  up  the  cellar,  the  buckets  were  lowered 
into  it,  filled  with  debris,  hoisted  out  and  dumped  directly 
into  wagons  of  three  and  four  cubic  yards'  capacity. 

nF,Moi,iTio\  OF  Vaults 

On  the  ground  floor  an  immense  safe-deposit  \ault  had 
to  be  demolished,  and  two  others  of  smaller  size  on  the 
first  floor.  From  their  construction,  it  was  apparently 
intended  that  they  should  stand  forever.  The  largest  was 
.■iO,\;50  ft.  by  10  ft.  high;  its  walls  were  of  granite  resting 
on  solid  ground,  and  its  roof  was  made  of  chilled  iron 
between  steel  plates  riveted  throughout,  and  built  in 
.^.xfi-ft.  sections,  resting  on  I-beams.  On  top  of  this  was 
the  regular  brick  arch  floor.  Oiu;  barred  window  ami  two 
iron  doors  opened  into  it.  The  arch  floor  was  first  de- 
stroyed; then  by  nu>ans  of  a  backing-out  punch  the  plates 
were  disconnected  from  the  f-bcams,  the  blocks  of  granite 
were  separated  from  each  other  by  steel  wedges,  and,  piece 
l)y  i)iece,  were  lifted  onto  tnicks  by  the  derrick.  The 
■;maller  vaults  were  built  of  brick,  laid  in  cement  mortar, 
with  granite  floors. 

C()Nr)rrioN  ok  Matkki.m, 

r'rom  an  engineering  view[)oint  it  may  in-  more  lliaii 
interesting  to  consirler  the  condition  of  the  structural 
materials  after  a  service  of  nearly  50  years.     All   nui- 


tcrial  was  personally  inspected  by  the  writer  as  it  was 
ri-moved  and  the  following  facts  noted:  The  cast-iron  bav 
windows  showed  a  thick  coat  of  rust  on  their  surfaces: 
the  girders  exhibited  slight  traces  of  rust  where  the  paint 
had  scaled  off.  The  oxidation  was  more  evident  on  the 
beiims  than  on  the  girders,  especially  at  the  ends.  The 
first-tier  beams  had  been  painted  with  a  coat  of  red  lead 
when  erected  and  were  in  a  remarkable  state  of  preserva- 
tion. The  columns  were  found  to  be  in  good  condition 
on  the  outside,  having  been  protected  by  several  coats  of 
paint,  but  badly  rusted  on  the  inside,  and  on  being  broken 
numerous  flaws  were  discovered  in  the  metal.  One  column 
showed  a  shell  thickness  of  14  ii^-  over  a  space  about  1 
ft.  long  and  -1  in.  wide.  The  lumber  was  in  most  cases  in 
excellent  condition  but  very  dry,  and  in  several  instances, 
the  ends  were  badly  decayed.  The  marble  ashlar,  when 
broken,  showed  weather  effects  to  a  depth  of  3*5  in.  and 
extraordinary  brittleness.  The  cement  mortar  used  iu 
some  of  the  walls  proved  harder  than  the  bricks  and  man- 
ifested a  stronger  adhesion  between  itself  and  the  brick 
than  existed  between  the  molecules  of  the  brick.  These 
bricks  could  not  be  cleaned,  but  those  laid  in  lime  mortar 
offered  no  resistance  to  the  process  of  cleaning. 
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ina^  tfoie 

By  H.  .M.  (iiBii* 

If  a  flexible  sheet,  with  no  resistance  to  bending,  is 
hung  between  two  level  supports,  and  the  re.«ulting  basin 
filled  with  water  up  to  the  level  of  the  supports,  the 
sheet  will  hang  in  the  curve  of  a  Injdrostatic  catenarij. 

The  characteristics  of  this  curve  are : 

1.  The  tension  T  in  the  sheet  is  a  constant  because 
the  pressure  of  the  water  is  normal  at  all  points  to  the 
surface  of  the  curve. 

2.  There  is  neither  shear  nor  bending  moment  in- 
duced at  any  point. 

.'5.  The  radius  of  curvature  is  inversely  proportional 
to  the  depth ;  for,  resolving  forces  normal  to  the  curve 
at  any  depth  y  : 

T  cl<f>  —  ir  [I  (Is  =  0 


fls 


wti  ,  .  =  7'  =  constant 
a<t> 


(Is 


Therefore   ,  ,.  which  equals  the  radius  of  curvature,  mu.st 
a<f> 

be  inversely  proportional  to  //. 

The  .'solution  of  the  equation  involves  the  use  of  elliptic 
functions,  but  from  this  last  property  an  easy  graphical 
method  of  drawing  the  curve  can  be  derive<l  (see  (J.  V. 
Manning  in  Entjinperinij,  July  ;n,  1!)1  l).  Its  construc- 
tion is  .shown  in  Fig.  1,  and  graphs  founded  on  this  con- 
struction are  given  in  Figs.  2,  '.\  and   I. 

From  Fig.  1  it  will  be  noticed  that  to  get  the  cur\c 
with  certain  |>articular  proportions  it  is  necessary  to 
choose  the  initial  radius  r,  properly  in  order  that  the 
construction  may  finish  by  the  arc  of  /•,„  crossing  line  U) 
at  the  proper  ])oint. 

In  Figs.  2  and  .'5  the  various  properties  of  the  (  urvc 
are  given  for  values  of  the  ratio.  l>/il  from  0  to  2.0. 

•Kntclnoor  nf  .Sliucturos,  C'liiiiulUin  riicldc  IrriKntloii  Oept., 
Hrookii,  Altii.  ' 
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Curir  I.   Via.  '«■'•  ^''^'"^  <'"'  initial   radius  r,   in   t«Tiit>      k''^''"  "'•'"  ''"'  li.Vilnmlic  radiiih  is  a  iiiaxiimini  wIumi  h/a 
of  thf  iiiaxiiimm  dt-plii  d.  wlu-n  n  (MpiaU  10;  r,    -^   m,»/.      =  l.O,  but  it  decrouw's  only  ahout  H)%  when  h/tl  -=  'Z.O. 


Currr  ^,  V\ii.  'i,  giu'"*  tin-  hall"  an-a  inclosed  hy  the  curve 
in  terms  of  >l'^ :  a  =   m^d^. 
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( KadU  vary  Inversely  as  depth.  Kor  111  divisions  of  depth 
d,  K'et  Initial  rudlus  Fi  from  KIg.  2.  The  other  radit  are 
found   from    it,   thus: 
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Ciirvi'  7,  Via.  .'{,  givcH  the  tension  T  in  toriiiK  of  the 
area;  7'  =  nir  rosrc  6  =  »///«•,  whore  //•  -  unit  weight 
of  lluid.     Thi8  <:urve  reprcBonta  cosec  0  plotted  on  b/d. 
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Fig.  4.    Coohdinatks  of  ITYniio.sTATic  Catknary 
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Values   of    "/a 


FiCS.  '^   ANU  .!.      Cl  liVKS   OK    iMTIAl,   KaDUS.    I'KlilMliTEK,     AUKA,    Htc,  <)I'    1 1  VDUO.s  TA  IK     1'aT1;.\  AKY 

Curi-e  3,  Fig.  2,  giveri  the  halt  pcriiiieler  of  the  curve  For  a  given  area  the  ten.sioii  T  is  a  luiniiniiin  when  6 

in  terms  of  d;  p  =  m^d.    For  a  given  depth,  the  perime-  —  90°  and  6/d'=  0.63. 
ter  is  a  minimum  when  b/d  =  0.22.  Curve   S,   Fig.    3,   gives   the   value   of   the    ratio   h/p 

Curve  J,,  Figs.  2  and  3,  gives  the  end  slope  6  in  de-  for  values  of  b/d.    By  this  relation,  it  is  possible  to  solve 

grecs;  for  b/d  =  0,  6  =  135°  ;  for  b/d  =  0.63,  6  =  90°.  the  case  where  b  and  p  are  given  and  d  has  to  be  found. 

Curve  5.  Fig.  2.  gives  the  hydraulic  radius  in  terms  of 


,    r.  >n.,d^  , 

a;  H  =  a/p  =     -      =  m.,d. 

Curve  6.  Fig.  3.  gives  the  hydraulic  radius  in  terms  of 


UsK  OF  THE  Curves 
Given  total  area  =  90  sq.ft.,  half  area  =  45  sq.ft. ;  b/d 


the  half  area;  /?  =   m.d  =  w^ -y' 


=  »//,,  V  a.    For  a 


=  0.98.    From  the  curves,  J  =  xl         =  \'  — ~v 

>  )ll .,         >  U.  1  lo 

=-  7.94  ft. 


%  =  ^^ 
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If  n  =  10,  the  initial  radius  Ty  =  m^d  —  0.80  X 
7.91  =  6..35  ft.;  r,  =  V"  X  «-35  =  7.05  ft.,  r^o  =  10  X 
6.35  =  6.!.5  ft.  The  Imlf  perimeter  =  in^d  =  1.51  X 
7.94  =  12.0  ft.,  and  6  ==  71.5°.  The  hydraulic  radius  = 
ni-d  =  0.475  X  7.94  =  3.76  ft.,  or  =  m^yfa  =  0.56 
V~[5  =  3.76  ft.  The  tension  T  =  m.air  =  1.06  X  45 
X  62.5  =  2980  lb.  per  lin.ft. 

Again,  given  &  =  12  ft.  and  p  =  \S  ft.,  find  d:    From 

curve  8,  with  -  =  ||  =  0.66,  read  -  =  1.02 ;  then  a.s  b  = 


12 


P 

ft.,  d   -=  r^  =    11.62   ft. 
1  ,  Oii 


Fig.  4  gives  the  ordinates  of  the  curve  in  terms  of  d. 
for  values  of  h/d,  and  enables  the  construction  of  the 
curve  to  be  made  quicker  than  by  construction  in  Fig.  1. 
When  b/d  is  more  than  0.63,  the  maximum  ordinate 
is  the  top  one,  b^o ;  for  values  less  than  this,  the  maximum 
ordinate  does  not  occur  at  the  top,  but  at  some  inter- 
mediate point. 

Comparing  the  hydrostatic  catenary  with  tlie  jiarabola 


and  the  arc  of  a  circle,  it  will  be  found  that  for  values  of 
b/d  about  1.0  and  greater,  it  lies  between  the  parabola  and 
the  arc  of  a  circle,  but  when  b/d  is  about  2.0  it  lies  out- 
side tlie  parabola  in  the  upper  part  and  inside  it  in  the 
lower  part. 

The  following  is  a  comparison  of  the  areas  inclosed 
by  the  hydrostatic  catenary,  the  circular  segment,  and  the 
})arabola,  expressed  in  percentages  of  the  inclosing  rect- 
angle, for  varying  values  of  b/d. 

Kntio  b/d 1.0  1.2  1.4  1.6  IS  2.0 

Inclosing  rectangle 1.00  1.00  1.00  1  00  100  1  00 

Area  of  hydrostatic  catenary.  .  .  0.73  0.708  0.693  0.682  0  G72  0.667 

Area  of  segment 0.785  0.75  0.731  0.716  0  706  0.698 

Area  of  parabola 0.667  0.G67  0.667  0.667  0  667  0.667 

The  api)lication  of  this  curve  occurs  in  structures  hold- 
ing fluids,  such  as  metal  flumes,  and  large  uncovered  wa- 
ter pipes  under  a  very  low  head.  For  spherical  bottoms 
of  water  tanks  and  spheroidal  gas-holder  tanks  (see 
Engixeerixg  News,  Aug.  6,  1914),  the  above  curves 
will  give  a  close  first  approximation  to  the  proper  curve, 
and  the  correct  curve  can  then  be  found  from  this  by 
means  of  the  funicular  polygon. 


Clhicag©  TracSl  lElevMiomii 
RocUl  Islaimdl  Liines 


lr>i\\'0F6IlS — 'This  work-  represents  an  expendi- 
ture of  over  $10,000,000.  Its  special  problem  was 
the  elimination  of  a  railway  (jrade  crossing  in  addi- 
tion to  the  street  crossings,  necessitating  ah  unu.<fu- 
ally  high  elevation  (for  tracks  on  two  levels)  and 
a  five-span  skew  bridge  over  the  lower  tracks. 
Among  the  interesting  features  of  the  construc- 
tion may  be  noted  the  following:  (1)  Tlie  high- 
level  crossing;  (2)  the  concrete-cased  steel  bridges; 
(3)  the  use  of  bin  cars  for  the  concreting  trains 
and  traveling  forms  for  the  retaining-walls;  (k) 
the  carrying  of  drainage  from  the  fill  to  chambers 
formed  in  the  retaining-walls  and  having  .^ewer 
connections;  and  (0)  the  .<>ubway  bridges,  with 
steel  columns,  steel  and  concrete  cros.'<-girdcrs  and 
conrele  slab  spans. 

One  of  tile  iieaviest  pieces  of  track-clijvation  work  at 
Chicago  is  the  extension  of  the  track  elevation  of  the 
Hock  Island  Lines  from  72ii(l  to  9i)th  St.,  about  3 
miles. 

Tbc  IJock  Island  liincs  weit;  already  elevated  as  far  soutli 
as  76tli  St.  and  descended  to  the  street  level  at  about  78th 
St.,  but  the  high  elevation  required  for  a  double-track 
crossing  at  79tli  St.,  over  the  Ciiiiago  &  Western  Indiana 
track.s,  made  it  necessary  to  begin  the  new  work  at  72nd 
St.,  increasing  the  jireseiit  elevation  on  a  grade  of  0.5% 
to  the  summit,  beyomi  which  a  .xiinilar  gnule  ilc.-iccrids 
to  th(!  normal  level  of  the  new  elevated  tracks.  This  new 
work  will  extend  to  KOth  St.,  but  the  portion  under  con- 
struction fluriiig  the  past  season  only  went  to  HItli  St.,  m-< 
it  was  desired  to  concentrate  the  work  on  the  coinijiicntrd 
(•roHsing  at  79th  St. 

The  work  involves  a  total  expeiulitiire  of  about  .$10,000.- 
000,  and  requires  the  placing  of  ahnut  29().()00  eu.yd.  o( 


(diicrete  in  walls,  abutments  and  slab-deck  bridges,  besides 
about  15,000  concrete  piles,  aggregating  over  300,000 
lin.ft. 

The  special  features  in  the  execution  of  the  work  in- 
clude: (1)  Careful  planning  in  advance;  (2)  rapid 
progress;  (3)  noninterference  with  a  heavy  regular  traf- 
fic; (4)  low  cost  of  construction;  (5)  the  organization 
and  cost-keeping  system. 

Retaining  Walls  and  Abutments 

Between  the  bridges  at  street  crossings,  the  tracks  are 
carried  on  a  solid  fill  of  sand  and  gravel  between  heavy 
concrete  retaining  walls.  This  is  typical  of  Chicago 
tiack-elevation  work,  but  in  this  case  the  walls  are  of 
excej)tional  height,  reaching  a  maximum  of  42  ft.  above 
tlie  bottom  of  tlie  foundation. 

The  foundations  for  the  retaining  walls  and  for  the 
bridge  abutments  at  subways  are  concrete  piles,  cast  in 
place  in  the  clay  soil  and  having  an  average  length  of 
22  ft.  The  heads  of  the  piles  are  embedded  in  a  heavy 
footing  course,  which  forms  the  base  of  the  wall,  and 
has  in  it  vertical  lengths  of  old  rails  which  project  from 
the  surface  and  thus  form  a  mechanical  bond  with  the  wall 
proper.  Load  tests  were  made  on  the  piles,  and  the  actual 
load  carried  is  20  to  25  tons  per  pile. 

In  the  design  and  construction  of  the  retaining  walls, 
a  special  effort  was  made  to  avoid  the  unsightly  cracks 
which  have  develo])ed  in  some  other  track-elevation  work, 
and  al.so  to  keep  down  cross-section  area.  The  aggregate 
amount  of  concrete  on  tlie  work  is  very  great,  and  the 
wall  design  aims  to  secure  the  necessary  strength  with  a 
niininium  of  material. 

The  walls  vary  in  height  from  20  to  36  ft.,  and  a 
typical  section  is  shown  at  the  left  in  Kig.  I.  The  face 
i-i  |)ra(tically  on  the  right-of-way  line  (with  the  toe  of 
the   footing  projecting  over  the  line).     Tlic  face  is  ver- 
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tuiil  to  tlif  cdiiiiii:.  wliilt'  the  Imck  is  slcpiM-il.  At  soiiu' 
|K)ints.  liowovcr,  tlu'  footiii;;  must  bo  kojtt  within  lln'  ri>,'lit- 
of-wuv  liiK',  "iiti  'it'll'  tlic  ImhIv  of  the  wall  is  sot  Imck  to 
allow  of  f;ivin;,'  iiii  uiilsidc  too.  hut  the  full  nm<lln'<|  width 
is  rotaiiii'il  lu'vcrllu'loss  liy  formiii;;  a  cantih-vfr  piojoi- 
tion  at  the  top  of  lln>  wall,  siippoitcd  at  lOft.  intervals  hy 
trinnuiil'ii'  hraikots.  This  loini  of  wall  is  shown  in  the 
niiililli'  si'ition  in  Fii;.  1, 

Till'  walls  ari<  built  in  soi  tions  ,■!'>  ft.  Ion;,',  wliii  li  is  con- 
siiU-rotl  llu"  nuixinmni  lonifth  that  <  an  bo  usod  without  four 
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Section  of  Abutment* 
art  Subways 


Fig.  1.  Sections  of  HKrviNiNHi  Wam.s  and  AiifTMKNTS 

ON  ChU'ACO  'ri{ACK-KLi:VATU»N    WoiiK  ;    KOCK 

Island  Lini> 

of  orai'ks  due  to  temy^v-raturo  niovoinont.  The  sections 
have  vertical  keys  at  tlio  expansion  joints.  In  the  top 
of  each  wall  is  a  six-duit  conduit  for  electric  wires, 
cables  and  teleirraj)!!  lines.  Manhole  chambers  on  the 
conduit  are  placed  about  400  ft.  ai)art,  and  are  0x3  ft.. 
4  ft.  deep,  with  a  reinfoned-concrete  slab  cover  having 
a  28-in.  iron  manhole. 

An  unusual  feature  is  the  provision  of  drainage  wells 
ill  the  ends  of  the  retaining  walls,  adjacent  to  the  abut- 
ments at  the  subway  bridges.  These  are  ;5x3  ft.,  and  ex- 
tend to  the  bottom  of  the  wall,  as  shown  in  the  drawing 
of  the  abutment  cross-section  in  Fig.  1.  There  are  no 
weep  holes  through  the  retaining  walls,  but  along  the 
backs  of  the  walls  are  laid  inclined  drains  of  6-in.  porous 
tile,  on  a  grade  of  0.5%,  extending  from  subgrade  level 
to  6-in.  pipes  which  are  embedded  in  the  rear  part  of  the 
walls  and  discharge  into  the  drainage  wells.  Eadi  well 
has  an  8-in.  connection  to  the  tatchbasin  of  a  city  sewer, 
as  shown. 

The  waterjiroofing  consists  of  a  tar-pitch  composition 
applied  to  the  back  of  the  wall,  a  strip  of  burlap  and  felt 
being  placed  over  each  exi)ansion  joint  and  well  mopped 
with  the  composition.  An  ornamental  concrete  railing 
4  ft.  high  will  be  placed  upon  the  parapet  over  the  subway. 

At  some  of  the  cross  streets  the  tracks  were  already 
elevated,  but  had  to  be  raised  still  higher,  due  to  the 
change  in  grade,  as  noted  above.  It  was  not  con- 
sidered desiral)le  to  increase  the  load  on  the  old  abut- 
ments, but  instead  of  destroying  them  it  was  decided 
to  build  a  heavy  cross  wall  (pierced  with  rectangular 
openings)  behind  the  abutment  and  .supporting  the  new 
fill.  Tlie  space  between  the  two  walls,  about  1  T  ft.,  is  cov- 
ered with  a  deck  of  concrete  slabs.  In  this  way  the  load 
is  transferred  largely  to  the  new  wall,  which  extends 
between  the  retaining  walls  and  has  the  usual  pile  foun- 
dation.   In  raising  the  height  of  the  old  abutment,  a  wall 


will  III'  built  upon  it,  tho  lower  part  of  the  wail  sniruing 
to  retain  IIm-  too  of  the  fill  and  the  .-lali  IicIhikI  iI. 

The  (ill  is  of  sand  and  gravel,  dumped  from  cars.  I'.r-- 
foro  tho  final  surfacing  to  subgrado.  the  fill  will  Ik; 
Ihoroughlv  soaked  with  water.  This  is  done  to  ri'diHc 
tho  amount  of  .sottloinont  after  llie  work  is  cotnpletcd 
and  in  service,  as  Hurfacmg  liiiik  under  heavy  trallie  is 
dillicult  and  costly. 

Sriiww   liuiiKiKs 

With  tho  oxcoptioii  of  the  7!)th  St.  crossing,  noted 
below,  the  subways  have  slab  deck  spans  of  reinfon-ed 
concrotc.  They  are  of  liic  four  sjian  tyjK!,  with  bents 
on  each  curb-line  and  at  tiii'  middle  of  tlu;  stre(;t,  an 
shown  in  l""ig.  "I.  The  two  street  spans  are  "10  to  2:51/2 
ft.,  with  a  clear  headway  of  l-'iVij  ft.,  while  the  sidcfwalk 
spans  are  10  ft.  The  fcmndations  are  generally  concrete 
footings  on  concrete  f)ilos.  In  a  iVw  cases,  w'here  soft 
ground  was  encountorcil,  I  l-iii.  to  (lO-in.  oi)en  wells  or 
cais.sons  were  sunk  to  lock  (at  dcptlis  of  40  to  50  ft.) 
and  filled  witii  concrete  to  form  cylindrical  foundation 
piers.  In  one  case  there  were  four  piers,  ca])ped  witli  a 
double  row  of  steel  box  girders  carrying  the  eight  coluimis 
of  the  bent.  In  all  otiior  cases  tliere  was  a  jjicr  under 
each  column. 

The  columns  are  of  steel,  composed  of  an  I-beam  and 
two  coverplates,  with  an  angle  at  eacii  corner  and  batten 
plates  riveted  across  the  angles.  These  are  shown  in 
Fig.  .'}.  Where  the  height  exceeds  85  ft.,  horizontal  box- 
lattice  struts  extend  between  the  columns  (Fig.  2). 
.Ml  these  steel  members  are  wrapped  \vith  wire  netting, 
and  are  'illed  and  heavily  cased  with  concrete.  The 
( oncrete  for  this  purpose  is  a  1:2:4  mix,  using  %-in. 
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stone.  Upon  the  columns  of  each  bent  are  placed  the 
(TOSS  girders,  which  are  shown  in  Fig.  3.  Those  be- 
neath the  two  outer  tracks  are  steel  box  girders,  while 
the  others  are  of  reinforced  concrete,  but  the  former  are 
encased  in  concrete  .so  that  the  difference  is  not  apparent. 
The  cross  girders  of  the  center  bent  liave  the  under  side 
curved  or  arched  between  the  columns,  but  the  shallower 
girders  on  the  sidewalk  bents  are  flat  on  top  and  bottom. 
The  deck  slabs  rest  upon  the  abutments  and  the  cross 
girders,  and  their  construction  is  shown  in  Fig.  4. 
The  largest  slabs  are  25xfi  ft.  and  44  in.  thick,  weighing 
about  46  tons  eac-h.  The  slabs  of  the  .shorter  spans  be- 
ing thinner,  are  of  L  section,  the  ledge  on  the  under  side 
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raising  the  slab  so  that  its  top  is  level  with  the  top 
of  the  roadway  spans.  All  the  slabs  for  the  sides  of  the 
deck  are  also  of  L-section,  having  parapet  walls  formed 
upon  them  to  retain  the  ballast.  The  slabs  are  laid  with 
i^-in.  joints,  which  are  packed  with  asphaltic  filler.  Ow- 
ing to  the  bridges  being  on  a  skew,  the  parapet  slabs  are 
of  irregular  shape  in  plan,  and  each  has  to  be  set  in  its 
proper  position,  as  shown  on  the  plans  for  each  bridge. 
The  slabs  are  cast  at  a  j-ard  near  93rd  St.,  a  special 
organization  being  maintained  for  this  work.  Platforms 
are  arranged  on  each  side  of  a  double-track  spur,  one 
track  for  the  concrete  mixer  and  the  other  for  material 
cars.  On  these  platforms  are  erected  the  slab  forms, 
which  are  mainly  of  wood,  but  steel  has  been  used  for 
some  parts  and  will  be  used  more  extensively.     The  con- 


ments,  and  1 :  2 :  4  for  deck  slabs  and  all  reinforced  con- 
crete. 

The  material  for  concrete  is  brought  in  by  special 
trains,  and  in  general  the  cars  are  dumped  from  high 
pile  trestles  which  serve  later  for  temporary  tracks  while 
traffic  is  being  diverted.  The  cars  are  steel  gondolas, 
with  drop  doors  along  each  side,  being  regular  freight  cars 
assigned  to  this  work.  The  temporary  approaches  to 
these  trestles  are  of  3%  grade.  To  a  considerable  extent 
the  material  for  concrete  is  dumped  directly  into  bin  cars 
forming  ])art  of  the  concreting  trains,  the  cars  standing  on 
a  track  parallel  with  the  trestle,  and  the  side  of  the  trestle 
having  an  apron  of  proper  slope,  as  shown  in  Fiar.  5.  The 
cement  is  delivered  in  sacks,  but  it  is  expected  to  make 
some  trial  of  cement  delivered  in  bulk. 
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Crete  is  a  1:2:  4  mix.  The  slab  gang  consists  of  a  fore- 
man and  -10  men,  and  turns  out  an  average  of  20  slabs 
per  week. 

The  steel  reinforcing  bars  (of  deformed  section)  are 
purchased  in  commercial  lengths,  and  cut  and  bent  as  re- 
quired. For  each  cross-girder  the  reinforcement  (in- 
cluding hook  for  handling)  is  assembled  and  wired  to- 
gether at  the  yard  and  set  in  the  form  as  a  unit.  A 
concrete  mixer  with  1-yd.  drum  is  mounted  on  a  car 
and  discharges  the  concrete  into  a  chute  leading  to  the 
form,  where  it  is  well  stirred  with  paddles  to  insure 
thorough  filling  around  the  steel  bars. 

The  viaduct  crossing  over  70th  St.  and  the  Chicago  & 
Western  Indiana  IMl.  (where  tiie  two  roads  intersect  at  an 
angle  of  about  ll")  consists  of  Jive  tlirough-girder  spans 
of  about  1)0  ft.,  on  concrete  piers  and  abutments.  Tlie 
girders  and  fioor-hcams  are  incased  in  concrete,  and  tiie 
floor  consists  of  a  concrete  slab  embracing  the  top  flanges 
of  the  floor-beams,  while  the  lower  flanges  are  emlieddcd 
in  a  thinner  slab,  wliidi  serves  to  exclud(!  the  steam  and 
gas  from  the  locomotives.  This  strintiirc  will  be  dcscrihcd 
in  a  separate  article. 

CoNSTIiUCTION    MirrilODS   AND    I'l.ANT 

CoNciiKTK  Tlie  concrete  is  made  of  gravel  which  is 
washed,  Hcreened  and  graded  into  three  sizes:  torpedo 
Hariri,  1-in.  stone  and  2-in.  stone.  This  material  is  obtained 
fiom  n  gravel  pit  and  washing  plant  near  .Joliet,  III.  The 
proportions  are  I  :  3 :  r.  for  the  retaining  walls  and  ahut- 


Each  concreting  train,  Fig.  5,  consists  of  three  steel  tlat- 
cars.  The  head  car  carries  a  1-yd.  mixer,  feed  hoppers, 
measuring  tank,  and  a  bucket-elevator  tower  60  ft.  high 
with  a  hopper  and  jointed  swinging  chute  to  deliver  the 
concrete  into  the  forms.  The  trains  building  the  founda- 
tion course  around  the  heads  of  the  piles  had  no  towers, 
the  mixers  discharging  either  into  buckets  or  directly  into 
chutes.  Behind  the  mixer  car  are  two  bin  cars,  each  with 
capacity  for  80  yd.  of  gravel  and  80  yd.  of  .sand.  Below 
each  main  bin  is  a  measuring  hopper,  beneath  which  runs 
a  conveyor  belt.  The  operator  first  opens  the  bin  gate 
and  fills  the  measuring  hopper,  and  then  opens  the  gate 
of  the  hop|)er,  allowing  the  iharge  to  fall  upon  the  belt, 
which  delivers  it  to  the  feed  hopper  above  the  mixer, 
carrying  about  1  yd.  of  concrete  material  and  \y-^  bags 
of  cement.  The  cement  also  is  delivered  to  the  feed  hop- 
per by  a  conveyor,  and  Fig.  f)  shows  the  men  dumping  ce- 
ment from  sacks  into  a  hopper  over  the  conveyor. 

The  walls  are  built  in  traveling  forms  which  straddle 
the  site  of  the  wall  and  are  carried  by  wheels  on  either 
.-•ide.  I>oth  wood  and  steel  forms  of  this  type  are  used, 
each  being  long  enough  for  a  3.')-rt.  section  and  having 
grooved  wheels  riding  upon  two  lines  of  rails.  These  are 
shown  in  Kigs.  6  and  7.*  The  abutments  are  built  in  fixed 
foriiKs  of  the  usual  type.  Plank  slieeting  is  used  in  both 
cases,  and  the  two  lines  of'  sheeting  are  held  together 
by  tie-rods  instead  of  wires.  Tiie  rods  are  plain  bars, 
not  threaded,  and  are  fitted  with  clamps  instead  of  luits. 

•steel  fornix,  "ICiiKlnvorliit;  Nc\v.m."  i)ft.  S.   IIMI. 


April  s,  i;ii; 


K  xc  I  \  K  K  i;  1  N  I.    N  i:\vs 


G7:i 


\Vl\i'ii  llu'  flam|)  is  in  plncf.  a  m'tscn'w  jimis  tln'  rnd 
nijuinst  II  V-slot  in  the  i  lamp,  scturiiij;  it  rijjitiiy  in  !><'- 
8iti«»i»  (KNtMNKKitiNti  iNinvs.  Si'pl.  10,  I'.MI).  ImkIi  iml 
i<i  oinlMMhlt'd  in  a  tin  tnix'.  so  that  it  can  !»•  witlitlrawii 
rc«<lilv.  the  iioli's  lifing  tiu-n  paikcti  with  stilT  cfini-nt 
grout  at  nil  h  vuA. 

Tlu'  retaining  walls  arc  luiilt  in  allfrnatf  lilocks  of  ;i"> 
ft.  with  till'  travi'ling  forms.  It  takes  ahout  <>  hours 
to  till  the  form,  wliieh  is  then  left  in  place  ahout  ITj  hours. 
It  thon  takes  ahout  20  hours  to  release  the  traveling 
forms,  luovo  70  ft.  forward  and  adjust  them  and  the 
sJuH'ting  ready  ft)r  the  concrete.  The  use  of  the  travol- 
iiij;  forms  has  enahled  the  work  to  he  done  in  nlumt  Sri^ 
of  the  time  required  with  the  ordinary  forms  (from  tho 
building  to  the  removal  of  the  form).  "H'l  "t  ahout  50% 
of  the  cost  (including  erecting,  pouring  and  dismantling). 

The  deck  slabs  for  suhway  spans  were  hauled  to  the 
site  on  Hat  cars  at  tho  level  of  the  bridge  floor  and  set 
in  place  by  wrecking  tranes  or  locomotive  cranes.  The 
steol  girders  of  tlio  79th  St.  span  (weighing  about  44 
tons)  wore  shi]>ped  oomplote  and  hoisted  into  place  by 
looinuotivc  cranes  standing  on  the  tracks  below;  these 
cnmes  also  placed  the  floor-beams.  All  the  steelwork 
of  this  bridge  is  encased  in  loncrete,  applied  by  the  ce- 
ment gun. 

The  tilling  between  the  retaining  walls  was  done  with 
trains  of  40-ton  ballast  cars  having  side  doors  hinged  at 
the  top,  tho  material  being  plowed  off  by  a  rapid  un- 
loader.      Tho    width    of    riglit-of-way    is    lou    ft.,    and 
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pni.li.ally  all  the  work  iH  kept  within  thof.  limits. 
'I'he  work-lrain  service  Ih  haiiillcd  by  ii  ^pirial  Iniin- 
master  who  is  a  mendier  of  the  construclion  organization, 
iiml  works  in  consultation  with  the  operating  trainmaster 
and  the  dispat(  her.  The  trains  bringing  in  concn'te  ma- 
(.■rial  and  (illing  are  oi)erated  on  a  regular  s(4iedule.  'i'lu; 
conslrurtioii  work  has  been  facilitated  also  by  linking  up 
ami  rearranging  a  iiun\ber  of  seimrate  sidings  and  indus- 
try tracks  so  as  to  form  a  continuous  running  track  for 
construction  trains,  on  the  east  side  of  the  line,  from  the 
work  to  the  mal<'rial  and  slab  yard  at  !):!rd  St.  Thus  ail 
work  trains  and  supply  movements  can  be  handled  over 
this  section  of  the  line  willioiit  inlcircrciicc  willi  the 
main  tracks. 

For  purchasing  materials,  roni]ilrtc  i-tiiii;itcs  were  made 
in  advance  so  that  the  punliiising  dcpartnicnt  could  get 
the  advantage  of  purchasing  material  in  bulk.  Then 
requisitions  are  made  in  such  a  way  as  to  keep  an  ample 
stock  in  hand,  the  purchasing  department  obtaining 
the  material  in  (luimtities  as  reciuircd,  drawn  against  the 
total  amount. 

The  main  or  running  tracks  are  shil'tod  as  required, 
but  only  at  long  intervals.  The  shifting  of  the  old  track 
crossing  at  70th  St.  was  a  difficult  matter,  as  it  included 
interlocking  ])lant.  The  work  was  ))rosecuted  first  along 
the  east  side  of  tho  right-of-way,  leaving  the  other  .side  free 
for  traflic.  Tt  was  ])lanned  to  get  this  part  completed  for 
three  tracks  over  the  crossing,  with  a  11/2%  run-off 
from  the  south  end  to  the  present  level  at  85th  St.  Then 
traflic  was  diverted  to  these  three 
elevated  tracks,  and  the  con.struction 
work  shifted  to  the  west  side  of  the 
right-of-way.  The  traffic  over  the  cross- 
ing was  controlled  t)y  hand-operated 
switches  and  signals  during  construe - 
tiou. 

OUGANIZATION 

All  the  work  is  being  done  by  the 
railway  company,  except  for  the  heavy 
steel  erection  and  cement-gun  work  at 
79th  St.,  which  are  done  by  contract. 
The  railway  work,  however,  is  not  be- 
ing done  by  tlie  ordinary  force-account 
method,  but  by  a  special  organization 
which  handles  this  one  job  alone  and 
which  estimates  and  carries  on  the 
work  as  a  contracting  organization 
might  do.  Rids  were  taken  on  dif- 
ferent sections,  and  the  "organization" 
bids  were  always  lowest,  while  the  work 
is  being  done  at  a  cost  below  these 
bids.  Part  of  the  saving  has  been  sac- 
rificed, however,  in  expediting  the  work. 
The  construction  is  carried  on  night 
and  day,  and  the  men  receive  time  and 
a  half  for  all  overtime  and  holidays. 

It  is  considered,  however,  that  this 
sacrifice  in  first  cost  is  well  warranted 
by  the  advantages  of  getting  the  work 
promptly  comjjleted  for  traffic.  In  .some 
cases  track-elevation  work  of  this  kind 
has  been  in  progress  from  four  to 
seven  years  and  trains  are  still  being 
detoured  to  leave  the  construction  free 
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of  interruption;  but  in  this  particular  case  all  traffic  is 
being  carried  over  it  (with  400  to  500  trains  daily  over 
the  crossing),  and  the  work  is  being  pushed  with  the 
greatest  possible  rapidity. 

The  organization  headquarters  are  at  the  site,  and  com- 
prise an  ofiBce  car  and  an  engineers'  car.  There  is  also 
a  hospital  car,  where  a  company  doctor  is  in  attendance 
daily  to  attend  to  minor  injuries,  and  he  can  be  called 
in  emergency,  but  this  work  is  mainly  of  the  ''first-aid'' 
character.  This  car  is  operated  in  connection  with  the 
insurance  company  which  insures  the  workmen  under 
the  employers"  liability  law. 


work,  the  purpose  being  to  give  each  man  authority  and 
responsibility,  while  the  general  foreman  and  engineer 
of  track  elevation  have  oversight  of  the  whole  force. 

In  addition,  there  are  inspecting  engineers  on  the  work 
representing  the  city  and  the  Chicago  &  Western  Indi- 
ana 11. H.  (which  latter  pays  a  share  of  the  cost  of  the 
T9th  St.  crossing).  The  principal  officers  are  as  fol- 
lows :  Engineer  of  track  elevation,  E.  H.  Ford ;  assistant 
engineer,  C.  P.  Eichardson;  cost  engineer,  J.  M.  Weir; 
chief  clerk,  F.  J.  Nevins ;  trainmaster,  G.  E.  Speer ;  gen- 
eral foreman,  T.  E.  Eeilly ;  assistant  general  foreman  in 
charge  of  concrete  work,  A.  L.  Greenabaum ;  assistant  gen- 


FlG. 


CoxcRETiNG  Train  ox  Track-Elevation  Work 
AT  Chicago  ;  Eock  Island  Lines 


Fig.  G.    Building  Concrete  Eetaining 
Walls  in  Thaveling  Timber  Forms 


(The  train  consists  of  a  mixer  car,  with  hoist,  tower  and  spouts,  and 
two  bin  cars.  Sand  and  gravel  are  delivered  to  the  bins  direct  from  cars 
on  the  high  trestle.  The  materials  are  carried  to  the  mixer  car  by  belt 
conveyors.) 


The  office  car  is  an  old  mail  car,  remodeled,  and  has 
desks  for  the  engineer  in  charge,  office  assistant,  cost  en- 
gineer, stenographers,  etc.  It  is  equipped  with  desk,  file 
cases  and  other  requirements,  and  has  coat,  wash  and 
toilet  rooms,  the  latter  being  connected  to  a  city  sewer. 

The  working  force  is  varied  as  required,  and  ranges 
from  200  to  500  men.  A  special  feature  of  the  organi- 
zation system  is  that  each  foreman  employs  his  own  as- 
sistants, and  the  assistants  employ  their  gang  foremen, 
while  these  last  employ  their  own  men,  the  appointments 
being  in  each  ca.se  subject  to  the  approval  of  the  im- 
mediate superior.  The  gang  foreman  is  allowed  certain 
limits  of  pay  for  his  men,  so  that  he  can  adapt  the  pay  to 
the  market  conditions  and  can  also  engage  men  of  more 
or  less  skill  according  to  his  requirements.  Tlie.><e  gang 
foremen  make  daily  reports  on  blank  forms.  The  laborers 
are  hired  by  the  day,  so  that  the  force  is  coiitinitally  l)e- 
ing  adjii.sted  to  meet  the  conditions. 

The  head  of  this  special  organization  is  Eobert  11. 
Ford,  Engineer  of  Track  I^^lovation  (who  reports  to  (!. 
A.  Morse,  Chief  Engineer  of  the  Chicago,  flock  Island 
&  Pacific  Ky.).  Directly  rcj)ortiiig  to  .Mr.  Ford  are 
the  general  foreman,  the  chief  clerk,  the  cost  engineer, 
tlie  a.'<»istant  engineer  (who  is  practically  the  resident  en- 
gineer, and  unrler  whom  are  the  inspectors  and  field  en- 
gineers), and  the  tniinmaster  (in  charge  of  WDrk-tniin 
.service).  The  general  foreman  has  three  assistant  fore- 
men, in  <'harge  of  concrete,  erection,  and  track  and  filling, 
resp)ectively.     I']ach  is  practi(ully  in  entire  charge  of  his 


eral  foreman  in  charge  of  erection,  P.  Franz; 
assistant  general  foreman  in  charge  of  track 
and  filling,  C.  B.  Teller. 

Cost-Accol'nting  System 

A  very  complete  cost-accounting  system  has  been 
adopted  for  the  purpose  not  only  of  keeping  record  of 
tlic  unit  and  total  cost,  but  also  to  see  that  the  work  is 
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iliHic  willi  till'  lii^'lu'st  (MoiKiiiiy.  Vi>v  Mils  latli-r  |iur- 
|Mist'  till'  rost  I'li^iiiri'r  siu-iids  ii  (.{iiixl  |mrt  of  liin  limi' 
(111  till'  work,  stiulyiii;;  llu'  iiu'tiioils  ami  roiifi'rriii^  witli 
tlif  fon-iurii  with  a  vii'w  to  ilfvisiii;,'  or  HUj;;,M'stinn  wayn 
ill  wliiili  lost   may   i»i'   rctliui'd   ami  I'loiioniicH  «'iri'r(t>il. 

All  aiToiiiit  is  ki'pt  (ami  luilliMiiiiMl )  of  llu-  aiiiounl  of 
work  iloiii"  carli  wi-fk  iiy  cacli  piiij;  in  tin-  sanif  tlass  of 
work.  In  lomivtiiij;.  for  iiislami'.  tlii-ri-  \h  rivalry  Ih!- 
twirii  till'  sul)fori'iii('ii  to  iiiaki'  anil  iiiaiiitaiii  ^ooii  rt't- 
orils  ill  this  rospivt.  ami  to  ilo  a  inaximiiiii  of  work  with 
a  miiiiimim  of  fonr  ami  ])ayroll.  If  tlu'  fost  of  any 
|)artii'ular  item  shows  an  imn-asi'.  the  cost  oii^jinoer 
makes  an  invest ij^'at ion  as  to  the  eausi-  ami  it«  remedy, 
lie  has  no  authority  to  order  any  ehanijes,  however,  and 
if  the  foreman  should  dissent  from  the  su;j>,'estions  made, 
the  matter  is  suhmitted  to  the  en;,Mneer  of  traik  elevation. 

The  reports  of  the  iriuiij  foreman  are  handed  to  the  cost 
I'lijrineer  eaeh  niorniii<:,  and  he  works  out  the  total  and 
unit  eosts.  so  that  the  exact  results  are  known  daily. 
[*] 

strtiacttnoinx  e^^  Ceds^rs  Rapids'^ 

The  lar<,H'  huildinjis  of  the  Cedars  hydro-electric  devel- 
opment furnish  a  good  example  of  tiie  possihle  lields  for 
the  emjiloyment  of  concrete-unit  niemhers,  molded  and 
cured  hefore  ])lacin,ir  in  the  superstructure. 

The  chief  advantai,'e  of  this  scheme  from  tlie  stnutuial 
standpoint  is  the  securing  of  factory  conditions  for  manu- 
facture, inspection  and  test,  giving  increased  economy 
and  reliahility.  Tn  this  case  there  were  other  ])ractical 
conditions  involved  wliicli  opened  the  way  for  the  use  of 
this  construction.  The  original  ])lans  of  the  power  company 
called  for  steel-frame  huildings  with  hrick  walls,  hut  tliere 
were  known  to  he  lUMcssnrily  nuiiiy  trouhles  and  expenses 


house  sliiicture  was  set  r)ii  a  long  narrow  dam  serving  alsf) 
as  the  turhiiie  caHingM  and  generator  foiindatioiiH,  so  that 
it  was  deriirahle  to  t^ike  an  much  work  olf  tin-  dam  and  out 
of  the  power  house  as  possihle,  in  order  to  facilitaU'  the 
erection  of  the  very  heavy  machinery.  This  was  jJOHsihle 
.-^ime  the  company  owned  plenty  of  shore  land. 

liefore  the  decision  was  reacluMl  to  use  concrete  inset 
units  with  the  steel  frame,  the  steelwork  had  alnuidy  heen 
designed  for  hrick  curtain  walls,  Imt  (he  details  did  not 
H'quire  great  change.  The  cnnlnic  lui  fur  ihc  unit  con- 
struction umlertook  the  erection  of  tlic  -Icel,  which,  how- 
ever, was  fiiriii,-lic(l  jpy  tlie  piiuci-  ronipany. 

I'oWKIi-llorSK    CoNSTIilK  TION 

W'ai.i.s  Tint  exterior  wall  panels  are  \'i  in.  thick  and 
are  formed  hy  two  imlependenl  coiicrc'le  slaits,  4  in. 
thick,  with  air  space  iietween.  Tiiis  provision  of  douhle 
walls  was  carried  througlioul,  the  building  (even  douhle 
glazing  was  used  in  the  win<liiu>)  and  was  dictated  hy  the 
severe  winter  comliliiiiis  nirl  with  in  tliis  locality. 

On  the  steel  wall-column  angles  were  riveted  where 
ncces.sary  to  form  slots  down  which  the  concrete  slahs 
were  lowered.  After  two  opjiosite  slabs  liad  been  set  (with 
mortared  joints)  they  were  lield  apart  hy  a  piece  of  l-in. 
b(/ard  slipped  into  notches  in  the  slal)  as  shown  in  Fig. 
2.  This  served  as  a  sjjacer  for  the  slaljs  and  a  dam  for 
the  grout  which  was  poured  between  column  and  slab. 
.V  concrete  pilaster  was  east  in  place  after  a  wall  panel 
had  been  completed.  The  window  sills  and  sonic  of  the 
v.'indow  jami)s  were  made  solid,  12  in.  thick. 

The  crane  girders  and  the  main  columns  were  designed 
to  carry  two  1.50-ton  traveling  cranes.  The  steelwork 
()\er  the  gates  was  designed  for  a  single  .30-ton  crane.  The 
roof  trusses  were  designed  for  a  load  of  100  lb.  per  sq.ft. 

lioor — The    I'oof   is   made   up   o\'   unit,  sbihs,   shown    in 


Fifi.  1.    Unit  Castixg  Yard  for  Ckdaks  Devjxopment 


in  transportation  of  the  brick  since  there  was  no  direct 
railroad  connection  with  the  site  and  carload  shipments 
had  to  be  transported  by  car  ferry  on  the  Soulanges  Canal. 
Straight  reinforced-concrcte  construction  was  undesirable 
for  the  generator  house,  partly  because  of  the  need  of  us- 
ing the  frame  of  the  building  for  cranes  before  concrete 
I'lemliers  would  be  sufficiently  set.     Moreover,  the  power- 


•The  general  design  and  construction  of  the  Cedars  hydro- 
lectric    works    was    presented    in    "lOnKlneering    News,"    Mar. 
-■>,    191.').      The    turbines    and    electrical    equipment    were    de- 
scribed Apr.   1. 


Fig.  2.  Each  consists  of  a  3-in.  reinforced-concrete  plate, 
cast  with  integral  beams  along  all  four  sides.  Each  roof- 
slab  is  designed  as  a  beam  between  trusses,  the  flange 
reinforcement  taking  tension  and  the  entire  slab  taking 
compression.  A  IVij-i"-  space  was  left  between  the  ends 
cf  slabs  over  the  center  line  of  the  trusses.  These  intervals, 
as  well  as  the  smaller  ones  between  the  sides  of  the  slabs 
themselves,  were  fdled  with  grout.  Reinforcing  bars  3  ft. 
'ong  were  placed  in  the  spaces  between  units,  passing  over 
the  rcx)f  trusses  as  a  tie  saddle. 
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Special  slabs  were  required  to  ^ive  the  proper  roof  slope 
in  the  gutter  next  to  the  walls.  Shallow  concrete  saddles 
were  placed  in  the  gutters  to  turn  the  water  quickly  into 
the  downspouts.  The  roof  covering  is  a  four-ply  tarred 
felt,  mopped  directly  to  the  concrete  and  covered  with 
gravel.  The  downspout^:  (of  copper)  were  brought  inside 
the  building  to  prevent  freezing  up. 


and  four  bays  7  ft.  long,  as  shown  in  Fig.  3.  At  each  end 
of  the  building  on  three  floors,  a  length  of  47  ft.  was 
divided  into  three  equal  spaces  of  15  ft.  8  in.  in  place  of 
the  typical  spacing  noted,  in  order  to  accommodate  the 
transformers ;  above  the  third  floor  typical  spacing  was 
used  with  some  of  the  colunms  carried  by  girders. 
Tlie  load  requirements  dictated  very  heav)*  construction. 


1-1 

:     I 

j     i 

v 

Vl  j    1 

f!   ■ 
1 

:     1 

i      ; 

1 

1  //. 

^/s'r 

/7"c-ha 

i/?, 

h': 

/7"f'   » 

J L. 

-i-l- 

hi 
^^=1 — '- 

-1 — 

-/6 

'-s'". 

'^e 



(fUARrSff  PLAN  OF  ROOF  SLAB 
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Fig.  2.     Some  Details  of  Power-House  Un'it-Coxckete  Coxstkuction 
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ROOF-SLAB 
MAIN  BEAM 


Ekectiox  Methods — The  erection  of  the  power  house 
was  started  at  the  north  or  shore  end.  Structural  steel 
iind  formed  units  were  brought  to  the  substructure  on 
flat  cars  over  a  trestle  track.  A  structural-steel  stiff-leg 
derrick  was  mounted  on  a  60-ft.  triangular  steel  tower. 
With  an  85-ft.  boom  it  was  possible  to  complete  the  erec- 
tion for  the  full  width  and  height  of  the  building,  as  the 
derrick  was  moved  back  (on  rollers)  into  the  clear  space. 

Transformer  House 

For  the  shore  building,  or  transformer  house,  in  which 
is  all  of  the  higher-tension  apparatus,  at  some  points 
somewhat  different  construction  was  required  than  used 
in  the  power  house.  This  building  is  entirely  of  rein- 
forced concrete  and  has  four  stories  and  basement.  The 
building  is  228  ft.  long,  comprising  ten  bays  20  ft.  long 


The  roof  is  designed  for  100  lb.  per  sq.ft.,  and  the  upper 
floors  for  a  live  load  of  250  lb.,  except  at  special  points ; 
the  ground  floor  has  no  uniform  figure,  but  is  designed, 
when  necessary,  to  support  7o-ton  transformers,  and  to 
carry  standard-gage  track  on  which  the  transformer  trucks 
run. 

Foundations — Footings  were  left  on  hard  clay  at  7 
ft.  below  grade  and  were  designed  for  4000  lb.  per  sq.ft. 
This  clay  is  verj-  hard  when  dry.  Shortly  after  work 
on  this  building  had  been  discontinued  for  the  first 
winter,  the  footing  trenches  filled  with  water — probably 
from  broken  service  pipes.  It  was  thought  that  the  heavy 
overlying  snow  and  ice  would  prevent  the  frost  from 
reaching  the  bottom  of  the  footings,  but  in  the  early 
spring  considerable  heaving  was  seen  and  it  was  found 
that  water  had  penetrated  the  soil  so  that  between  the 
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strata  of  <Ih.v  tlu'it-  wt-ro  films  of  ice  uj)  to  ,"),  in.  thick- 
ness. In  order  to  e.\|)f(lilr  (•onstniction.  trt-nrlii-s  wen' 
ilugaroinul  tlio  footiiijrs  and  tin-  ground  llmwcd  out  with  a 
steam  jet.  (Vnieiit  ^Mout  was  llien  wt.rktd  niider  the  foi.t- 
inj;s.  Tlif  method  was  clfciliM-,  as  nti  .sclth-ment  o((iirre<l 
lifter  coiistniitioM,  hut  time  Wduhl  |>osf.ihly  have  heen 
;;ained  if  the  coustruclioii  work  had  not  hecu  started  until 
liic  season  was  further  advaneed. 

Walls  wn  Ki!.\.mi:— The  exterior  walls  are  10-in.  slabs 
with  a  'J-iu.  air  spaee  in  the  center.  These  units  were 
not  built  in  two  sections  like  those  of  the  power  house 
but  sand  cores  were  i)laied  in  the  fornus  wliile  eastinj,', 
(he  sand  beinjj  rattled  or  washed  out  after  the  slabs  were 
pulled.  To  provide  lor  (>\tension  of  the  transformer  house 
both  ends  wore  closed  with  (l-in.  tile  walls  plastered  on 
both  sides.  In  the  ba.sement,  side  walls  are  \'2  in.  thick 
and  of  reinforced  concrete,  itnt  the  ei\d  walls  are  of  i)rick 
for  ease  in  knocking  out.  Uciow  gra<le  the  walls  are  tarred 
and  drained. 

The  ground  tloor  showed  such  lack  of  duplication  of 
parts  and  so  much  special  construction  that  it  was  decided 
to  build  this  monolithic,  together  with  the  high  columns 
lAtending  up  some  .'^5  ft.  above  it. 

The  unit  girders  were  made  with  ledges  running  the  en- 
tire length  and  the  floor-slab  units  rest  on  the  girder 
ledges  for  the  entire  width,  with  the  top  of  slabs  3  or  4 
m.  above  the  top  of  the  girders.  Into  this  grouting  space 
over  the  girders  project  bars  from  both  girders  and  slabs. 

All  the  partitions,  with  the  exception  of  a  6-in.  unit- 
(onstnution  wall,  extending  the  length  of  the  building 
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The  concrete-unit  const  met  ion  plant  was  on  sliorr-, 
in  a  large  tract  of  company  land  near  the  Soiilangcs  (Janal, 
with  cement-,  sand-  and  stone-stf)rage  nearby.  Materials 
were  wheeled  to  the  mixer,  which  discharged  into  distrib- 
ntiiig  buckets  of  discharge-iontrol  typi',  and  these  were 
handled  by  a  ITj-ton  locomotive  crane  with  a  oO-ft.  Iiooni, 
lor  which  a  yard  track  was  built  extending  the  full  100 
ft.  of  the  casting  yard.  'I'lie  forms  wen;  jilaced  on  each 
side  of  the  track  for  a  width  equal  to  the  reach  of  the 
boom,  giving  an  effective  working  area  of  some  36,000 
sq.ft.  The  forms  were  laid  on  lx4-in.  sleepers  lovelcfl 
and  bedded.  The  sides  of  the  roof-slab  fonns  were  lined 
with  sheet  metal  for  ease  in  pulling  the  finished  unit. 
Steel-rod  lifting  loops  were  oast  into  the  unit  (in  the 
edges  of  wall  slabs  and  in  the  corners  of  roof  slabs).  After 
the  units  were  pulled  from  the  forms  they  were  generallv 
taken  to  the  storage  yard  for  further  setting. 
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SLAB  SPLICE  OVER 
GIRDER 
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Fig.  4.     Somk  Details  of  TiiANSFoii.MKK-IIousii;  Coxstkuction 


on  the  first  floor  and  some  tile  and  glass  partitions  around 
the  oflBce,  are  2-in.  solid  partitions  made  by  plastering 
cement  mortar  on  metal  lath  and  steel  studs.  Partitions 
between  lightning-arrester  compartments  and  transformer 
stalls  arc  double.  Doors  to  the  arrester  compartments 
and  in  partitions  on  the  high-tension  floors  are  of  wire 
mesh  on  steel  frames. 

Erection' — The  columns,  girders,  floor  slabs  and  wall 
-labs,  except  as  specially  mentioned,  w'^ere  made  in  the  cast- 
uig  yard  and  i)laced  in  position  by  derricks.  The  track 
was  laid  along  the  north  side  of  the  building,  and  units 
were  brought  in  on  flat  cars.  A  steam-operated  stiff-leg 
wood  derrick  with  T5-ft.  boom  was  used  on  the  ground 
floor  and  it  set  all  units  up  to  the  third-floor  level  as  it 
Moved  back.  As  soon  as  erection  had  progres.scd  sulli- 
intly,  a  second  derrick  (duplicate  of  the  first)  was  set 
I'  on  the  third  floor  and  this  completed  the  erection  of 
units  to  the  roof  as  it  moved  back.  To  complete  the 
building,  after  the  first  derrick  had  finished  the  structure 
up  to  the  third  floor  it  was  set  on  the  roof  to  dismantle 
the  second  derrick  and  set  the  few  remaining  units.  Erec- 
tion proceeded  somewhat  more  slowly  than  was  antici- 
pated, and  some  delay  was  introduced  by  the  interference 
of  the  high  columns  with  the  movements  of  the  derrick. 


The  numlier  of  units  and  the  yardage  in  the  two  build- 
ings were  as  shown  in  the  appended  tables: 

Roof   and    floor    slabs 1072 

Columns    208 

Roof  and  floor  girders 279 

Sills    and    lintels 203 

Wall    slabs 1938 

Cornice   pieces    37 

Jambs    4 

Mullions    246 

Monitor    frames     72 

Total    4059 

Total    cubic    yards 5725 

An  idea  of  the  number  of  duplicate  units  is  gained 
from  the  generator-house  roof.  This  building  had  ten 
tyjiical  bays  20  ft.  long  and  four  7  ft.  long ;  for  each  bav 
there  were  eight  roof  slabs. 

The  power-house  steelwork  was  fabricated  by  the 
Phoenix  Bridge  Co.  of  ^lontreal.  The  contractor  for  the 
erection  of  the  steel  and  completion  of  the  superstructures 
was  the  Unit  Construction  Co.,  of  St.  Louis,  ^lo.,  J.  K. 
C'onzelman,  Vice-President  and  Chief  Engineer  in  direct 
charge,  and  J.  E.  Forwey,  Superintendent  on  the  work. 
As  noted  in  the  previous  articles,  the  design  and  con- 
struction of  the  Cedars  Rapids  development  were  under 
Julian  C.  Smith,  Hydraulic  Engineer,  and  R.  M.  Wilson, 
Electrical  Engineer,  with  Fraser,  Brace  &  Co.,  of  Xew 
York  City,  as  general  contractors. 
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By  J.  C.  Woodman* 

Roanoke,  Va.,  is  a  city  of  some  45,000  inhabitants. 
For  years  the  citj'  dumped  its  refuse  on  vacant  land  and 
covered  it  with  dirt.  This  system  was  expensive  and  un- 
satisfactory', ^lany  injunction  suits  were  brought  against 
the  city  in  1913  by  citizens  who  cUiimed  that  they  were 
damaged  by  the  presence  of  these  dumps.  It  was  impos- 
sible to  find  any  new  dumping  ground  that  would  not 
meet  with  opposition,  and  the  matter  of  purchasing  au 
incinerating  plant  was  put  in  the  liands  of  a  committee. 


stables  and  worksiiop  are  also  located.  A  residence  section 
of  the  city  is  adjacent  to  the  plant,  some  of  the  houses 
being  as  near  as  200  ft. 

A  reinforced-concrete  driveway  approach,  18  ft.  wide  by 
283  ft.  long,  leads  to  the  upper  floor  of  the  building,  where 
all  the  material  is  dumped  directly  from  the  wagons, 
through  the  two  charging  holes,  into  the  furnace.  This 
approach  affords  excellent  shed  room  for  the  storage  of 
equipment  or  lumber. 

No  storage  bins  are  necessary  in  this  type  of  plant,  for 
all  refuse  is  dumped,  inunediately  upon  arrival,  into  the 
furnace.  The  furnace  is  capable  of  holding  16  cu.yd. 
of  refuse  at  one  time,  and  l)y  cooperation  on  the  part  of  the 
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Early  in  June,  l!)ll,  an  investigating  conimittcc  sul) 
mitted  a  report  to  i\iv  city  council,  recommending  the  jjur- 
( hase  of  a  ')0-toii  Decarie  incinerating  plant.  This  report 
was  adopted  by  the  council  and  in  Jidy,  1914,  a  con- 
tract was  entered  into  with  tlie  Decarie  Incinerator  Co., 
(tf  \Iinn(;a[)()Iis,  Minn.,  for  a  .'jO-ton  incinerator  at  a  cost  of 
$ll.3r)().  The  plant  was  completed  Dec.  IT)  and  acceptetl 
by  the  city  Jan.  4,  I'M 5. 

(Jknkuai,  Dksciiii'tion 

Tlif  ini  incrutor  is  located  in  tlii;  .southwestern  part  of 
Koftnoke,  on  land  owned  by  the  city,  and  on  whiih  the  city 

•KriKlnper,  Htucy-Uiitcs  Co.,  McKnluht  liiin.nnu,  .Mlmi.-- 
uponn,   Minn. 


collecting  forces  the  plant  at  no  time  will  require  the  teams 
to  wait  to  discharge  their  loads. 

All  refuse,  upon  being  charged,  ilroj)s  through  auto- 
matic closing  doors  into  a  basket-grate  formed  of  water- 
tul)e  pipes. 

Tile  most  distinctive  feature  of  this  i)lant  is  the  furmu'e 
(Figs.  1  ami  2),  which  is  of  the  all-steel  water-jacketed 
type,  having  no  brickwork  whatever  to  fall  down  or  re- 
quire repairing.  The  furnace  is  6%x!r)7ft  ft.  in  plan,  giv- 
ing !>0  stj.ft.  of  grate  surface,  and  13  ft.  high.  It  is  nmde 
with  a  l-in.  water  space  on  all  four  sides,  together  with  a 
2-rt.  steam  spact-  at  the  lo|).  The  plates  are  of  %-in. 
.steel  and  the  mud  ring  is  of  the  U-shapcil  ilesign,  made  ul 
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ij-iii.  >lt'i'l  i'liitc.  'I'll!'  wliiilc  riiniacc  is  .sliivfil  tlir(iUf,'li- 
tiiit  l»>  staiiil  a  workiii;;  prcssurf  of  100  lli.  |mt  >h\.\\\.  A 
lO-in.  IdiiLrilutlinal  licadiT.  iiuiiU-  (if  i-xlra-lu-av v  l>i|>t'.  i<"ii- 
lU'cts  till'  two  I'lul   watiT  s|moi'fi.      Fnuii   lliis  lu'adtT  tlu; 
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Fig.  2.     Gexeual  Ai!1!Axgemext  ok  Plant 

2-in.  extra-heavy  basket  pipes  branch  out  even-  13  in.  to 
form  tlie  water-cooled  basket-grate  that  holds  the  refuse 
about  2  ft.  above  the  fire  on  the  lower  shaking  grates. 
In  this  way  the  flames  have  free  access  to  all  portions  of 
the  newly  charged  material  without  obstructing  the  draft 
or  deadening  the  fire  in  any  way.  The  wetter  material 
becomes  dried  and  partially  burns  while  in  this  upper 
grate  and  then  drops  of  its  own  accord  down  on  to  the 
lower  grate  for  final  comlnistion. 

The  gases  of  combustion  pass  out  into  a  brick-lined, 
steel-incased  combustion  chamber,  where  fresli  oxygen 
from  the  forced-draft  fan  is  introduced  and  thoroughly 
mixed  with  them  before  they  go  on  to  the  chimney.  It 
is  in  this  chamljcr  that  the  heat  and  fre.sh  hot  air  com- 
pletely burn  the  gases  and  destroy  all  the  odors.  (Fig.  2 
shows  the  arrangement  of  this  equipment  and  the  course 
of  the  gases.)  After  leaving  tliis  chamber  through  an 
opening  on  the  side,  the  gases  pass  up  through  the  tubes  of 
the  preheater,  or  regenerator,  and  arc  then  drawn  over- 
head from  the  preheater  through  the  induced-draft  fan 
and  discharged  directly  into  the  chimney. 

The  preheater  is  made  from  561  2V^-in.  boiler  tubes 
expanded  into  %-in.  steel  plate  heads.  The  air  supply 
for  the  forced-draft  fan  is  drawn  through  the  preheater 
around  the  outride  of  these  tubes,  becoming  heated  to  300° 
or  400°  before  entering  into  the  ashpit  beneath  the  grates. 
The  maximum  pressure  of  the  forced  draft  is  about  41/^ 
in.  The  ash  pit  is  divided  into  three  sections  and  each  sec- 
tion has  a  blast-controlling  nozzle  so  that  any  section 
of  the  grate  may  be  cleaned  independently  of  the  others. 


Thr  licit  I'dncd  (liiilt  i.s  the  one  cssfiitiiil  item  that  ciiablcB 
I  he  nnilcrial  to  lie  ((iiiHumed  without  the  addition  of  fuel. 

The  forced -draft  fan  Ih  a  N<i.  110  N|ie(ial  American 
lUower  Co.  fan  and  the  induied-draft  fan  is  u  No.  8 
Sirocco,  made  by  the  name  company.  lioth  fans  arc 
Hieain  driven,  the  steam  being  generated  liy  the  burning 
refuse  in  the  water-jacketed  furnaie.  'i'he  avaihihle  (evap- 
oration per  pouinl  of  refuse  eonsum(;(I,  without  the  instal- 
lation of  any  lioih-r  e(|uipnient,  is  ].(>  lb.  of  water.  The 
chimney  was  built  by  tiie  .M.  W.  Kellogg  Co.,  of  rein- 
forced concrete,  and  is  5  ft.  in  diaiiKiter  at  th(;  top  and 
125  ft.  high,  liiu'd  with  (irchrick. 

All  the  e(juii)ment  is  IiousckI  in  a  substantial  brick  build- 
ing of  fireproof  construction,  with  an  asbestos  shingle 
roof  on  steel  trusses.    The  floors  of  the  building  are  of  con- 
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Fig.  3.    Details  of  Furxace,  Decarie  Eefcse 

IXCIXERATOR,   EOAXOKE,   VA. 

Crete,  sloped  to  the  drains.  Toilet  and  locker  rooms  are 
provided.  Electric  lights  and  hot  and  cold  water,  as  well 
as  steam-hose  connections,  are  provided  on  both  floors. 

Contract  Guarantees 

The  contract  called  for  burning  completely  50  tons  of 
refuse  in  24  hours,  without  the  escape  of  odors  or  obnox- 
ious gases  from  the  building  or  chimney.  The  cost  of  in- 
cineration was  to  be  not  more  than  oOc.  per  ton  for  all  op- 
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jratiiig  expenses,  niis  guarantee  was  made  on  iiu  stipu- 
lated mixture  of  refuse,  as  the  builders  agreed  to  take  the 
material  "as  created  Ijv  the  city  from  day  to  day."  This 
tost  of  operatiou  was  based  on  a  stipulated  maximum  cost 
of  labor  of  25c.  ]»er  hr.  These  guarantees  were  fully 
covered  by  a  bond  given  the  city  by  the  builders. 

The  following  tal)ulations  of  the  tests,  made  under  the 
existing  conditions  at  a  time  of  year  when  the  refuse  in 
Roanoke  is  of  the  worst,  will  indicate  the  results  ob- 
tained : 

TEST  OF  DECARIE  INCINERATOR   PLANT,   ROANOKE,  VA. 

(Rated   capacity   50  tons  In   24  hr.) 

, No.  of  Test ^ 

1  2  3 

Date     Dec   17     Dec.  19  Jan.  4* 

Weathe"-     Clear  Kain  Clear 

Duration,  hr.    10.25  S.5  10.5 

Mixed   refu.se   consumed,   lb 47.925  46,980  55,470 

Horses  and   animals  consumed,   lb....            620  ....  .... 

Total    material    destroyed,    lb 48,545  46,980  55,470 

i'er  cent,  of  ashes  and  incombustible 

in    refuse    received     (approx.) 60  25  25 

Refuse  burned   per  hour,   tons 2.367  2.763  2.641 

Equiv    incineration   in   24   hr.,   tons...  56.8  66.31  63.38 

Equiv.    incineration    per    sq.ft.    grate 

per     hr.,     lb 52.6  61.4  58.7 

Labor  cost,  as  per  terms  of  contract  $7.17  $6.31  $6.41 

Lal)or  cost  per  ton  as  per  contract..  29.5c.  26.9c.  23.1c. 

Actual  labor  cost  as  operated  by  city  $9.00  $8.25  $6.96 

Actual   labor  cost   per   ton 37.1c.  35.1c.  25.1c. 

Cost   of  water   evaporated   at   8c.   per 

M.    Kal 1.23  1.04  1.28 

Cost   of   futl    re(iuired,    wood    to   kin- 
dle    fire     only $0.50  $0.50  $0.25 

Fuel  cost  per  ton  of  refuse 2.1c.  2.1c.  0.9c. 

Total  cost  of  operation  per  ton  as  per 

contract      31.6c.  29.0c.  24.0c. 

Total  actual  cost  of  operation  per  ton  44.3c.  41.6c.  30.6c. 

Guaranteed  cost  operation   (including 

labor  and   fuel)    per   ton 50c.  50c.  50c. 

Condition    and    amount    of    smoke.  ..  j  "f^t  light  light 

(  white  white  white 

Per   cent,   combustible   in   clinker 2.40  2.36  2.31 

•This  test  was  made  with  the  regular  crew  of  the  city, 
after  the  plant  had  been  left  for  it  to  operate,  following 
company's  test  of  Dec.  19.  Aver.-ige  cost  of  operation  by  city 
from  Dec.  19,  1914,  to  Jan.  4,  1915,  was  39c.  per  ton. 

The  .small  percentage  of  combustible  left  in  the  clinker, 
as  analyzed  by  the  city  chemist,  should  be  noted.  The 
clinker  was  of  a  vitreous  nature.  The  temperatures 
maintained  in  this  type  of  furnace,  with  the  hot  mechan- 
ical draft,  are  at  all  times  high  enough  to  obtain  complete 
combustion.  A  large  percentage  of  the  tin  cans  is  com- 
pletely destroyed,  and  all  glass,  dirt  and  incombustible 
refuse  are  fused  into  clinkers.  The  plant  is  being  oper- 
ated by  a  city  crew  of  three  men. 

The  city  contemplates  utilizing  the  excess  steam  for 
power  purposes  in  the  near  future.  This  will  materially 
reduce  the  net  co.st  of  operation. 


Tests  of  a  Ransome  OriftLBmigo 
Samvd  Water  Filter 

The  results  of  the  36-day  trial  made  some  months  ago 
of  the  r)()(),OO0-Imp.-gal.  test  unit  of  the  Uansome  drift- 
ing-sand  filter  at  Toronto,  Ont.,  have  just  been  made 
available.  They  have  double  interest  becau.se  they  show 
the  bacterial  and  physical  results  given  by  this  novel  and 
urii(]ue  typt;  of  gravity  mechanical  filter  and  because,  on 
the  strengtii  of  tiie.se  tests  and  a  few  small  working  in- 
stallations, Toronto  shortly  afterward  awarded  a  con- 
tract for  a  (!0,()()(),()(H)-Imp.-gal.  plant  of  this  type  in- 
stead of  adding  to  its  ;Ji,o<)0,(>()(i-Imp.-gul.  slow  sand 
filters  built  only  a  I'cw  vcars  ago.* 


The  unique  feature  of  the  drifting-sand  filter  is  the  con- 
tinuous washing  and  renewal  of  the  surface  of  the  filter 
sand.  By  arrangements  described  later,  floating  or  drift- 
ing sand  is  being  continually  removed  from  the  many- 
heaped  surface  of  a  filter  bed  of  unusual  depth,  washed 
in  untreated  water  and  tlien  returned  to  the  surface  of 
the  bed  by  the  influent  raw  water,  to  which  a  coagulant 
is  added  enroute.  At  long  intervals,  for  a  mechanical 
filter,  the  whole  body  of  sand  is  back-washed.  There  is 
neither  pre-sedimentatiou  nor  pre-coagulation.  A  note- 
worthy accessory  feature  is  the  coagulant-dosing  plant. 

Description  of  Test  Plant 

The  test  plant  at  Toronto  was  located  at  the  old  West 
Toronto  pumping  station,  where  sewage-polluted,  and 
frequently  muddy,  water  could  be  taken  from  Humber 
Bay,  Lake  Ontario. 

The  arrangement  of  the  filter  and  accessories  is  shown 
by  the  accompanying  sketch.  If  the  filter  surface  were 
level  its  area  would  be  143  sq.ft.,  or  0.0033  acre.  The  es- 
timated area  of  the  ''stationary  cone"  is  306  sq.ft.  The 
depth  of  stationary  sand  ranges  from  13  ft.  to  2  ft.  2  in. 
and  of  drifting  sand  from  10  to  21/^  ft.  A  local  screened 
and  washed  sand,  largely  of  limestone,  was  used.  It  had 
an  effective  size  of  O.-i  mm.,  a  uniformity  coefficient  of 
2.7,  and  passed  through  a  sieve  with  eight  meshes  per 
linear  inch. 

The  drifting  sand  pas.ses  down  the  cone  and  into  and 
through  a  series  of  hopper-shaped  ports  in  the  circular 
base  of  the  filter  wall.    The  tops  of  these  hoppers  are  2i.<> 


Test  Unit,   l)i;irriN(!-S.\Ni)  Filter 

ft.  above  the  undenlniins,  r.nd  their  bottoms  terminate  in 
"extractor  outlets"  provided  with  gla.ss  "inspection  tubes" 
and  al.-o  with  cocks,  which  may  "be  adjusted  to  .suit  the 
character  of  the  water  being  filtered."  From  the  outlets 
the  drifting  sand  is  discharged  into  a  circular  collecting 
main  and  carried  by  the  washwater  to  the  saiul  washer. 
The  latter  is  described  in  the  report  in  the  following 
manner: 

SAND  WASHER — The  sand  washer  consists  of  a  Mat-sided 
hopper-like  vessel  with  glass  windows  at  the  Hut  i.hlcs  through 
which  the  action  can  be  obsorv -d.  The  :and  w.isher  is 
attached  to  the  filter-supply  pipe  Immediately  over  n  con- 
striction In  It  soim-thliig  like  the  form  of  a  Venturl-nietor 
tube.  An  opening  In  the  bottom  of  the  sand  washer  lets  the 
clean    sand    through    Into    the    passing    water,    which    conveys 


•A  three-column  article  on  thin  contract  award — giving  the 
competitive  bldn,  ib-xcrlblng  the  di'irtlng->ian<l  lllter,  giving  itH 
hlntury,  the  enginecrH  conMicti'd  with  It  and  a  list  <>r  Itistiilla- 
tlonn  to  date,  anri  alfo  nummiirizliig  very  brlelly  the  Toronto 
lest — appeared  on  pp,  1116-18  of  "I'InglneerIng  News"  of  June 
25,  1  :m  i.  The  (tptilract  w;:B  awaril  (I  lo  John  ver  Mchr  Engi- 
neering Co,  Mil..  Conrederatlon  Life  Huilding,  Toronto,  Out., 
und   VVm.  <'owl!n  &  Son  on  ii  joint  bid.     The  Mrat-nained  com- 


pany controls  the  driftlng-sand  filter  In  Canada,  and  Installed 
the  Toronto  test  plant.  The  tests  were  conducted  liy  l>r.  (leo. 
C.  NaHinlth,  Director  of  Laboratories,  Toronto  Depai  .inent  of 
Health.  The  report  on  the  tests  Is  l)v  l>r.  Nasmlth  and  Dr. 
Fred  Adams,  who  Is  I  >r.  Nasinlth's  first  assistant.  Dr.  Chas. 
J.  Hasllnus  Is  Medical  Olllcer  of  Il.alth  and  U.  C.  Harris  Is 
Cominlssloner  of   Public   Works  of  Toronto. 
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It  to  (tio  Alter  mill  iimliituliiH  thn  ooiilcitl  liciip  of  miiikI  In  II 
Th«  |>r<<HHur«<  In  tlii'  |>li>«  iit  tlm  runNtrli'tloii  In  vnry  riiurh  IfHit 
than  on  thf  nittr.  Thin  (llff.-r.-nr<-  Im  Hultlclpnl  to  diiiw  llm 
looKc  or  (IrlflliiK:  minil  cliurK'-il  with  <llrl  out  of  tl«i»  Hltrr 
Into  and  through  th<<  Hiinil  wiiHlirr  iinil  Into  th<<  iiu|itily  |il|ii>, 
unti  HO  innlntaln  llu<  i-onllnuotiN  motion  of  tlio  muul  while 
the  nitiT  Im  In  opiTiitlon.  'Tin-  Biinil,  which  by  thiN  tltnr  hiin 
hi>conu'  fri-ril,  lull  not  Hriuiiiitril,  from  lh<<  dirt,  In  loil  Into 
the  Himil  wiiMhi-r  lit  iilxuit  mlil-hrlKht.  The  Wflnht  of  tho 
mtnil  oiirrU'N  It  to  th<-  bottom  of  thi<  wiiHhor  and  lh«  dirty 
wntcr  I'm-micM  at  the  toi).  Near  the  liottom  of  the  wanhnr 
Ih  II  Jet  of  water  which  carrlen  the  Naml  downward  Into  tho 
*ut>ply  pipe.  diMplacInK  the  dirty  water  upward   In   ito  dtiliiK. 

CoAlll'I.ANT  AlTAHATrs — Till-  Slll|iliatt'  of  allllllillll  llsfil 
lis  a  roajiiilaiit  was  jiri'imivd  and  admitlcil  ti>  llic  raw  water 
ill  till'  MiliUMi'  and  i)f  till'  stii'iii^lli  drsin-d  hy  iiii'aiis  of 
tliri'i'  |)aiairni-('imli'd  ri'infdncd-ciiiurt'li'  tanks,  a  lloat  in 
(iiio  III'  till'  tanks,  ami  an  orifiif  Imix  with  rlianjii'alili'  ori- 
fii'os — all  as  slinwn  in  tlu'  Ifft-liaiul  imrtion  nl'  tlu'  skfttli 
To  qiioti'  aizaiii  fnuii  tlii"  ii'imrt  : 

The  Orst  tank  contaln.s  water  .supplied  from  the  pumping' 
main  anil  malntaineil  at  a  constant  level  In  a  lialloock.  The 
water  from  this  tank  may  pass  either  direct  to  the  bottom 
of  the  solution  tank  or  throuiih  the  needle  vnlve  at  tho 
bottom   of    the   hydrometer   tank. 

Aluminum  sulphate  Is  fed  In  to  tl;e  upper  compartment  of 
the  solution  tank  In  sullldent  nuantity  to  maintain  the  solu- 
tion at  any  convenient  amount  in  excess  of  l';':;.  The  solution 
passes  from  this  tank  Into  the  hydrometer  lank  throuKh  a 
needle  valve  at   the   top   of  the   hydrometer. 

Thus  the  hydrometer  tank  is  supplied  either  with  solution 
at  the  top  or  water  at  the  bottom,  depending  upon  whether 
the  hydrometer  is  up  or  down.  The  hydrometer,  which  con- 
sists of  an  oak  barrel  with  conical  ends  of  concrete,  provided 
with  brass  adjustable  needle-valve  iioints,  is  weighted  so  as 
to  just  lloat  in  a  solution  containing  \V>'',  of  aluminum 
sulphate.  The  heavier  solution  coming  in  at  the  top  com- 
mences to  travel  downward,  producing  circulation,  and,  con- 
versely, the  lighter  coming  in  to  the  bottom  commences  to 
travel  upward,  again  ijroducing  circulation,  with  the  result 
that  stratification  at  the  orifice  cannot  be  detected.  The 
solution,  before  passing  to  the  suction  pipe,  was  further 
diluted  about  200*^;,  so  that  when  entering  the  raw  water  the 
solution  was  of  about    %%. 

Summary  of  Tests 

The  .■?()-(lay  otficial  test  was  devoted  ehiefly  to  bacterial 
ii'sults.  Wasli-water  and  loss-of-head  observations  were 
also  made. 

Bacteimal  Kesults — Tlie  first  part  of  the  acr-onijiany- 
ing  table  is  a  log  of  the  tests,  with  the  B.  coli  indications 
omitted.     The  last  part  of  the  table  summarizes  the  coli 

<ts. 

Cultures  of  B.  prodigiosus  ranging  from  2i0  to  (iOO 
colonies  per  c.c.  were  added  to  the  raw  water  on  June  27, 
after  the  official  test  had  ended.  No  prodigiosus  appeared 
in  the  filtered  water. 

Turbidity — During,"  the  ofiiiial  test  the  raw  water 
ranged  from  3  to  45  and  the  filter  effluent  was  "perfectly 
clear."  Subsequently,  finely  divided  clay  was  added  to 
the  raw  water  12  br.  per  day  for  three  days,  giving  tur- 
bidities of  from  375  to  650.  The  corresponding  filtered 
water,  the  report  states,  was  "i)erfectly  clear."  During 
the  turbidity  test  "li/o  grains  of  alum  per  Imp.  ga'.  of 
water  were  used,  and  the  filter  was  not  washed  back  at  any 
time." 

Wasiiwater — The  raw  water  wliich  carries  the  drift- 
ing sand  from  the  extractors  to  the  sand  washer 
"amounted  in  this  test  to  2%  of  the  total  water  filtered," 
and  the  filtered  water  used  "about  every  eight  days"  for 
back  wa,<hing  the  entire  sand  bed  "amounted  to  somewhat 
under  1%  of  the  total  water  filtered,"  making  the  total 
wasbwater  "slightly  less  than  3%  of  the  total  water  fil- 
tered." 

Loss  OF  Head — When  running  at  500,000  Imp  gal.  per 


ll\(Ti;UIAI.   ItDMI  I.TH  I'UO.M    DItllTINn-HANI)  WA TEK-I  ll.TKIl 
Ti:.STH,  TOHO.NTO,  ONT.* 
(C'oloiilni  per  r.r.  ni  37°  f.  nlli-r  21  lir.) 
Raw  Water • FilUnil  W  uiei 
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li 

Average 

1365 

13 
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0  7 

per  cent. 

removed 

99  0 

99  3 

*As  a  rule,  two  samples  of  raw  .ind  two  of  filtered  water  were  collected  daily. 
Counts  on  gelatin  after  three  day.^i  at  20°  C.  were  made,  but  were  discarded,  for 
this  rea.son:  In  the  city  mains  and  rcser\'oirs  from  which  tho  water  for  back- 
wa.shing  was  taken  a  bacillus  multiplies  at  times  which  cives  numerous  yellow 
colonies  on  acid  gelatin.  This  bacillus  apparently  multiplied  in  the  filter.  This 
yellow  organism  grows  on  acid  gelatin,  but  does  not  grow  on  neutral  gelatin,  such 
a.s  used  as  a  routine  by  Dr.  Houston  of  London:  nor  does  it  grow  on  agar  in  the 
warm  incubator,  and  is  of  no  sanitary  significance.  The  gelatin  counts  were 
consequently  disregarded. 

AVERAGE  B.  COLI  RESULTS 
(In  Lactose  Bile  at  37°  C.  after  48  Hr.) 


Total  tests..  58 
Positive. ...  58 
Negalivc...  0 
'c  Positive.  100 
Vi  Negative  0 
Average  number 
.\verage  number 
Average  number 

day  the  loss 
washing  the 
washing. 


of  Raw  Water- 

1         1/10    1/100 
66         66         66 


;.C.  of  Filtered  Water 


0 


0 


100       100 


0  0         29         83 

of  B.  Coli  in  .50  c.c.  of  raw  water 

of  B.  Coli  in  ,50  c.c.  of  filtered  water. . 
of  B.  Coli  in  50  c.c.  per  cent,  removed 


10 

1 

66 

66 

22 

7 

44 

.59 

33 

10 

67 

90 

1/100 
66 


100 
1120 


of  head  "was  about  7  ft."  immediately  after 
whole  .sand  bed  and  14  ft.  just  before  this 


One  >Ieter  Render  and  One  Hill,  instead  of  three  readers 
and  three  bills,  for  water,  gas  and  electric-light  service,  is  tne 
recently  adopted  practice  of  Bonn,  Germany,  under  municipal 
ownership. 
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nia  P^ll  Tiinaes 


By  One  of  thk  Coxtkactoks  Who  \\w 
The  job-hunger  of  contraetors  and  the  opportunities 
for  getting  construction  work  done  cheaply  at  the  present 
time  are  illustrated  in  the  recent  bidding  on  a  contract  cov- 
ering the  construction  of  a  railroad  bridge.  The  railroad 
sent  out  invitations  to  about  40  contractors  and  several 
more  asked  for  the  privilege  of  bidding.  In  all  38  bids 
came  in,  including  mine;  the  contractors  ranged  in  resi- 
dence from  Maine  to  Missouri  and  from  New  York  to 
Georgia. 


T'k'^tK  I- 


BinnERs  AND  Pricks  on  New  C.  V.  R.R.  Bkidge  at 

llAKItlSBUIiG,    PkNN. 
(Reproduced    from    "Engineering    News,"    Mar.    25,    19ir).) 

The  work  to  Im'  let  was  the  Cumberland  Valley  K'.H.* 
l)ridge  acro-^s  the  Susquehanna  River  at  Harrisburg, 
Penn.  The  structure  is  to  be  about  3995  ft.  long,  have 
reinforced-concrcte  arches  and  a  double-track  roadway,  of 
which  one  trackway  is  to  be  built  in  one  season  (about  200 
working  days),  and  take  about  40,000  yd.  of  concrete. 

There  are  23  old  stone  piers  that  will  be  incased  in  con- 
crete \Yi  to  3  ft.  thick  and  heavily  reinforced.  A  new  pier 
is  to  l)e  constructed  between  each  pair  of  old  ones.  The 
new  foundations  are  now  in  to  several  inches  above  low- 
water  level,  having  been  placed  last  year  by  the  railroad 
(■omi)any's  own  forces  in  a  remarkably  short  time  and 
under  very  favoral)lc  river  and  climatic  conditions.  There 
will  be  21  arches  having  a  span  of  77  ft.,  22  arches  of 
741/2  ft.,  and  3  of  (i9  ft.,  with  20-ft.  ri.se.  The  different- 
!«ized  si)ans  and  radii  are  so  mixed  that  the  arch-centers 
of  one  size  cannot  be  .shifted  to  the  ne.xt.  This  results 
from  the  fact  that  the  old  stone  piers  were  not  located 
a  uniform  distance  apart. 

The  stone  piers  were  l)uilt  for  double  track,  but  oidy 
one  track  was  laid.  The  steel  structure  carrying  this 
I  rack  was  reccMitly  shifted  from  tlic  center  to  one  side  of 
I  he  piers  to  make  room  for  the  first  half  width  of  the  new 
roncrete  bridge.  This  new  track  will  ciirry  all  trallic 
while  the  second  track  is  being  laid. 

Of  the  1000-ft.  length  about  3(;00  ft.  is  over  water,  on 


low  stage  from  1<S  in.  to  ")  ft.  deep;  but  a  dam,  nearly 
completed,  a  little  below  the  bridge  will  rai.se  the  water 
some.  Stopping  shifting  sand,  however,  may  cause  the 
anthracite-coal  washings  to  raise  the  bottom  of  the  river. 
The  average  idtimate  dei)th  will  probably  be  about  2  ft. 
in  one-half  of  the  river.  All  that  can  be  counted  on  in  the 
other  half  is  3  to  5  ft.,  except  around  old  piers  wher? 
there  are  riprap  and  sand  bars. 

WoHKixG  Methods  Proposed 

Propo.sed  methods  of  doing  the  work  were  possibly  as 
numerous  as  there  were  contractors. 

The  river  has  a  range  of  1-5  ft.  above  the  low  stage 
previously  mentioned,  and  floods  are  likely  to  come  any 
month  of  the  year,  though  the  summer  is  usually  counted 
safe  from  floods.  On  low  water  a  floating  equipment 
would  be  difficult  to  manage. 

To  build  a  working  trestle,  low  enough  to  permit  floods 
to  wash  over  it  and  not  wash  it  away,  would  interfere  with 
the  coal  fleet  (suction  dredges  pump  the  river  bottom  for 
anthracite-coal  washings  from  mines,  and  get  a  large  ton- 
nage which  is  sold  to  local  steam  plants)  unless  drawspans 
were  maintained.  To  build  high  enough  to  clear  the  coal 
fleet  would  possibly  mean  loss  in  case  of  high  water — and 
surely  if  left  in  for  winter  ice  to  hit  it. 

On  the  Harrisburg  end  a  street  runs  under  the  old 
bridge,  and  between  the  first  and  second  piers  is  the  river 
bank  with  sidewalks  and  steps  leading  to  the  water.  This, 
no  doubt,  must  be  kept  open  for  travel.  In  the  center 
of  the  river  is  an  island  about  350  ft.  wide,  which  is  a 
public  playground.     The  railroad  claims  a  GO-ft.  right-of- 


•Thou.  B.  Kennedy,  Knglnccr.  Cro»l)y  Tup^iin,   Knuinoir  of 
Construction,  C.  V.  K.K, 


I{i;(()N.sri!i cTi:!)  Old  Stonk  I'lcus 

way,  and  the  city  park  commissioner  will  pcrnut  contrac- 
tors to  install  i)lant  on  a  portion  of  this  island.  On  the 
Lemoyne  side  of  the  river  there  are  railroad  and  trolley 
tracks,  and  lack  of  room  generally. 

Should  ca'bleway.*!  be  used  for  handling  material  the 
long  water-spans  and  the  restricted  space  at  bridge  ends 
will  necessitate  the  use  of  high  towers  to  allow  buckets  to 
clear  the  bridge,  vviiicli  will  be  about  50  ft.  above  water. 


.\|Mll 
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I'lit'tlicriniiro.  llic  ciilili'wnx  wmilil  Iuim'  to  lie  Hliirtcil  to 
>.ns)ni('(  tilt'  sfcoiiil  liiilf  of  the  liriilp-. 

Triiiii  niovcnuMils  mi  t'lc  iircsi'iil  strm  Inrc  nn-  nil  i>ih- 
BOngcr,  aiiiduntiii;;  to  !)(>  in  )i\  lir.  Only  twitu  in  a  day 
(Uh's  a  Hi-niin.  tt'ssatioii  in  tiallic  ociur.  'i'lic  lailroail 
untU'r  iiTlain  conditioiis  ami  at  a  set  price  will  let  inato- 
rinl  In-  unluailt'il  l»y  work  train  from  tin-  prcsont  strn<tiir<' ; 
luit  till'  cost  of  this  service  wonM  make  the  cost  of  iin- 
Itmdinjr  proliiliitive. 

There  is  very  little  fancy  work,  hnt  variation  of  sizes 
of  |)iers  will  interfere  with  form  tlii|ilication. 

If  steel  centers  are  nsed  to  carry  the  arches  they  will 
cost  ahout  $1000  for  each  span-s(«ction  |iiirchased.  They 
will  have  to  he  left  in  place  .'iO  days.  The  centers  will 
have  to  he  carried  from  the  foundations  on  falsework  and 
4')  ni\ist  he  placed  in  one  season.  Wood  centers  might 
be  used  with  some  economy  and  some  risk. 

EsTiM.\Ti:i)  Cost 

Linuher  prices  ranged  from  $17  to  i^'i'i  ]ier  M;  large 
size  timhers  $'i4  to  $30.  The  area  to  cover  will  require 
a  large  amount  of  lumber  unless  fretpient  reuse  cuts  down 
the  quantity. 

The  quoted  price  on  stone  from  local  dealers  after 
rcight  and  switching  charges  have  been  paid  was  $1  per 
net  ton.  There  is  a  (juarry  nearby  where  contractors  can 
get  crushed  stone  under  certain  restrictions  and  10c.  per 
yard  royalty.  Whether,  after  paying  royalty,  freight, 
switehing  charges,  (piarry  expense,  etc.,  the  contractor  is 
ahead  of  the  game  would  have  to  be  determined  after  ho 
pays  all  his  hills.  Hank  sand  will  cost  $1.08  per  net  ton, 
delivered  on  the  site.    Local  river  sand  is  unfit  for  use. 

Labor  will  cost  about  16c.  per  hr.,  and  carpenters  30  to 
40c.  per  hr. 

Th'.'  railroad  furnishes  f'.o.b.  jo!)  all  cement  and  rcin- 
.ircing  steel. 

About  3000  anchor-bolt  iioies  IS  in.  deep  will  be  drillc:! 
in  the  old  stone  piers;  the  concrete  prices  bid  include 
placing  steel  anchor-bolts  in  piers,  anchor-bolts  for  rail- 
ing, and  about  IICO  ft.  of  drain  tiles.  Waterproofing, 
placing  conduits  and  tearing  down  old  masonry  will  be 
extra.  The  stone  backfilling  on  arches  will  be  put  in  by 
the  railroad  company,  as  will  also  the  handrail. 

There  will  be  56,000  yd.  of  concrete  (foundations  now 
iii  place)  ;  600  tons  of  steel,  7800  ft.  of  sL\-duct  conduit ; 
100,000  sq.ft.  of  waterproofing,  and  150  yd.  of  old  stone, 
masonry  to  be  removed. 

Low  Prices  Due  to  Dull  Times 

This  is  possibly  the  longest  (Galveston,  Tex.,  Causeway 
vrepted)  concrete-arch  railroad  bridge  in  the  United 
>iates,  if  not  in  the  world.  Yet  under  ordinary  condi- 
tions of  business  in  construction  lines  I  doubt  if  there 
would  have  been  15  bidders.  Even  if  it  were  on  land  with 
plenty  of  room  and  not  a  rush  job,  the  jirices  bid  would 
be  higher  than  those  bid  under  the  conditions  just  de- 
-rribed. 

In  comment  upon  the  prices  of  the  low  bidders  the  fol- 
lowing tale  may  bear  repetition.  A  contractor  in  the 
Middle  West  once  obtained  a  big  concrete-bridge  job  at  a 
very  low  figure.  Upon  opening  the  bids  for  the  next  con- 
tract of  like  character  this  same  contractor  was  found 
among  the  high  bidders.  AMien  asked  why  this  was  so  he 
replied  :  "I  have  built  mine." 


A  Rock-Sounding   Rif( 

.\  sinijilc  I  ig  which  has  been  used  hotli  to  obtain  tlw 
thickness  of  earth  cover  over  roik  and  an  a  drill  for 
blast-holes  in  noft  shale  or  hard|»an  has  bectn  devised  by 
.1.   li.   Weller,    Kiigiin'cr  in   CliMi-e  of  the   Wellaiid   Caiiiii. 


h-^^-H 


FlC.  1.    I\0CK-S0UNDING  RiG  IX  USK  OX  WKLLAXD  CaXAL 


St.  Catharines,  Ont.,  and 
has  been  nsed  on  the  re- 
vision work  in  that  canal 
and  on  an  earthwork  con- 
tract in  Xova  Scotia. 

The  rig  essentially  is  a 
light  piledriver  which  is 
used  to  hammer  a  long 
bar  into  the  ground.  The 
piledriver  (Fig.  1)  is 
about  25  ft.  high  and 
weighs  about  200  lb.,  so 
that  it  is  easily  portable 
by  two  or  three  men.  It 
carries  a  135-11).  hammer 
operated  by  hand  through 
a  single  line  over  a  sheave 
at  the  top  of  the  leads. 
The  bar  is  3  in.  in  diam- 
eter, with  an  upset  head 
and  a  tenon  point  into 
which  fits  a  driving  point 
of  conical  shape  and 
.slightly  larger  outside 
\liameter  (Fig.  2).    Xcw 


bit  point 

Fig.  2.     Bah  and  .Vttach- 

MENTS      FOR      RoCK- 

SouxDiXG  Rig 
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driving  points,  at  a  cost  of  2v.  apiece,  are  provided  for 
each  operation,  the  okl  one  being  left  in  the  hole.  For 
pulling  the  bar  a  clamp  in  the  shape  of  a  bifurcated  cone 
(  Fig.  2)  is  fitted  under  the  head  of  the  bar  and  the  pile- 
driver  rope  slung  around  the  clamp.  A  pull  on  the  rope 
tends  to  bind  the  clamp  to  the  bar  and  at  the  same  time 
to  pull  the  bar  upward. 

The  rig  was  used  extensively  on  the  Welland  Canal 
work  to  locate  the  rock  surface,  which  lay  in  a  fairly  uni- 
form plane  beneath  the  ground  surface.  The  easily  port- 
able rig  made  quite  easy  and  cheap  the  determination  of 
rock  depths  at  close  spacings.  On  the  Xova  Scotia  job 
the  rig  worked  ahead  of  the  stoamshovel,  making  blast- 
holes  for  small  shots  to  break  up  the  shaly  formation. 

Ks'adl^e  tisiradleip 


about  Ai)r.  1,  the  opening  of  the  navigation  season,  because 
the  method  used  made  it  impossible  to  swing  the  bridge. 


The  New  York  Central  ll.R.  West  of  Buffalo — formerly 
the  Lake  Shore  &  Michigan  Southern — crosses  the  Cuya- 
hoga River  at  Cleveland,  Ohio,  by  a  Avrought-iron  swing 
span  3(10  ft.  long  biiilt  about  2o  years  ago.  A  very  dense 
traffic  passes  over  the  bridge  (until  recently  about  200 
trains  every  2i  hr.).    In  spite  of  its  age  and  heavy  traffic, 


Fig.  1.    BoHivf!  Orx  the  Exn-Pi.v  Hole  for  .\  Larger 

Pl.V,  C;UY.\H0GA  RiVKH   BkIDGK — FkONT  OF 
B0RlN(i   KiG 

the  bridge  is  in  excellent  condition  for  continued  service, 
but  one  detail  recently  required  reconstruction  of  an  Tin- 
usual  kind.  The  lower  chord  of  the  truss  is  of  rigid  type, 
and  the  web  members  arc  connected  to  it  by  pins.  The 
end  pins  and  their  ])in  holes  had  become  so  badly  worn 
as  to  necessitate'  repairing. 

The  pin  holes  were  worn  oblong  vertically,  so  that  tlin 
was  %  to  ~/f^  in.  vertical  movement  between  the  end-po  i 
and  the  lower  chord.   There  were  a  few  minor  weakness 
in  the  floor — for  instance,  some  of  the  angles  eonneetiiiL: 
the  stringers  to  f  be  lloor-beams  were  |)artly  si)litat  the  root . 
He|)air  of  these  defects  was  simple,  however.    The!  import 
aiit  job  was  the  pin  replacement.     Tliis  undertaking  con 
nisted  in  removing  the  old  rii/^-in.  pins,  boring  out  tiie 
holes  to  fil/j  in.,  and  inserting  lu-w  pins  of  a  larger  size. 

It  was  necessary  to  get   the  repairs  completed  before 


Fig.  2.    Rear  of  Boring  Rig,  Showixg  Tail  Housing 

The  fact  that  the  west  arm  is  over  dry  land  simplified 
the  work  greatly.  The  arm  could  be  blocked  up  on  tiie 
ground  and  adjusted  to  proper  height  and  camber.  The 
members  being  relieved  of  stress  by  the  direct  support, 
relatively  simple  arrangements  sufficed  to  hold  the  mem- 
bers meeting  at  the  joint  under  repair.  The  blocking  fur- 
ther insured  the  true  position  of  the  enlarged  hole.  When 
the  west  arm  had  been  repaired,  the  bridge  was  swung  end 
for  end  to  bring  the  east  arm  over  the  blocking,  and  the 
same  procedure  was  gone  through  with  this  arm. 

A  boring  rig  was  made  up  (see  the  photographs  here- 
with) on  a  frame  formed  by  a  pair  of  housings  bolted  to 
timbers  fastened  on  either  side  of  the  truss.  Adjustable 
lioxes  set  in  the  housings  carried  the  boring  bar.  The 
t  utter  head  on  the  boring  bar  contained  two  cutters.  A 
Icedscrew  sunk  into  the  side  of  the  boring  bar  was  manip- 
ulated by  a  handwheel  at  one  end  of  the  shaft.  The  bor- 
ing bar  was  rotated  by  worm  gearing  from  an  air  motor. 
At  first  a  Cleveland  Fneumatic  Tool  Co.  No.  4  (four- 
cylinder)  motor  was  used.   When  this  proved  too  powerful 
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iiiul  mil  lift,  it  was  rt'|iliitt'(l  liy  a  'rimr  No.  '.I  ( iwo-rvlin- 
)  motor,  wliuli  was  iisotl  KiutrHwfullv  tliroii^'lioiit  the 

-1    of    the    work.      'VUv    pictnifs    slmw    the    Clcvclaiul 
I    Pneuniatif  niotur  in  use. 

j  Tlu'  actual  ilrilliii",'  time  fur  llircc  nf  llic  holes  raii;,'<'il 
from  lt"l'  hr.  to  I'.'  hr.  Tin-  eiitiit'  jol>.  work  |iroct'filiii;,' 
night  1111(1  tiav.  was  (Idiu-  lid  ween  !•  a.m.  of  Mar.  'i  and 
^  a.m.  of  Miir.  (!.  I!)l.'>,  out  of  whiih  time  IS  hr.  were  (on- 
.xtimetl  ill  iiio\  in<r  (>(|iii|>ineiit  froni  hole  to  hole  and  8win<;- 
ing  the  hridj^e  end  for  end. 

Two  cuts  were  takt'ii  in  each  hole.  .\  peculiarity  aluiiil 
the  metal,  as  shown  hv  the  drillin<r,  was  (hat  the  lirst  '4 
in.  nround  the  liole  had  heioiiie  ijuite  hanl.  ahout  as  hard 
as  steel,  evidently  due  to  the  peeniii';  action  which  pro- 
tliieed  the  eiilarpMiieiit  of  the  holes. 

The  work  was  done  hy  the  bridge  forces  of  llie  railway 
com|miiy.  under  H.  1{.  Lotfler.  hridj^e  eii^'ineer. 

Service  aiziid  Tests  of  3-In. 

Wnre  Cable 

Wire  calile  over  ^'  in.  in  diameter  is  unusual,  and  a  ;{-in. 
iiible  is  the  larjxest  I'ver  made.  The  (irst  of  this  size  was 
made  for  the  Sjianish-American  Iron  Co.,  in  1910,  for 
u.<o  in  operalinjr  an  inclined  cable  railway  at  the  Mayari 
irun  mines  in  Cuba,  where  50-ton  cars  are  lowered  in  ;{- 
car  trains  on  a  ma.xiinum  fjrade  of  25%.  These  condi- 
tions required  a  cable  having  a  safe  tensile  strength  of 

I  about  150.000  lb.  Each  cable  is  about  7900  ft.  long 
and  weighs  in  the  neighborhood  of  125.000  lb.  The  most 
recent  of  these   cables  was   installed   in    March   of   last 

>  year. 

The  cables  at  the  Mayari  mines  pass  over  drums  20 

I   ft  in  diameter  and  are  carried  along  the  track  on  mangan- 
ese-steel rollers,  although  wood  rollers  Avere  first  used. 
The  newest  of  the  cable.s,  placed  a  year  ago,  has  four  laps 
around  the  drum ;  all  previous  cables  had  but  three  laps. 
Servile  records  were  kept  for  the  first  two  3-in.  cables 

,  installed,  designated  as  No.  2  and  No.  3  cables;  No.  1 
cable  was  of  2%-in.  diameter,  and  its  service  was  only 
13y2  months.    The  followin<i:  tabulation  gives  the  service 

1    records  of  the  two  ;)-in.  caliles: 

I                                                                                No.  2  No.  .1 

•     Placed   in   service    Jan.  16,  1911  July.'!.  1912 

Removed      Jul.v  1,1912  Mar.  21,  1911 

Time  in   .service    1"V4  Pionths  20 Vj  nionth.s 

Number  of  trips  with  ore; 

Three-car    trips     4 

Two-car    trips    10.1.'')4  .5,966 

One-car  trip    2,194  12,488 

Total    trips    13.068  17,718 

Total   ore   cars   lowered    23,222  22,992 

Trips   with    other   cars 408 

Tons  of  ore   lowered    1.144.6^9  1,104.926 

During  the  period  that  the  No.  'A  c  able  was  in  service 
important  changes  were  made,  and  owing  to  the  conditions 
of  operation  this  cable  received  unusually  severe  treat- 
ment. To  minimize  slippage  the  amount  of  cable  lubri- 
cant was  reduced,  and  as  a  result  the  corrosion  of  inside 
wires  in  the  samples  of  No.  3  cable  was  noticeably  greater 
than  in  samples  of  No.  2  cable.  The  total  stretch  of  No.  2 
cable  was  32  ft.  3  in.,  or  0.41  %  of  the  total  cable  length  of 
7830  ft.,  and  the  total  stretch  of  No.  3  cable  was  22  ft.,  or 
0.28%  of  its  length  of  7980  ft. 

Cable  Xo.  3  was  made  with  a  I'/^-in.  wire-rope  center 
composed  of  si.v  strands  of  19  wires  each  about  a  hemp 
center.  Around  the  IV^-in.  center  wire  rope  were  si.x 
strands  of  19  wires  each.  The  wires  were  plow  steel,  hav- 
ing a  tensile  strength  of  about  225,000  lb.  per  sq.in. ;  they 


varied  in  si/c  from  n.Olll  in.  to  0.225  in.  'I'ln'  -lc,|  m  llic 
cro.HH-KCi  lion  of  the  cable  No.  .(  was  l.ll<H  scj.in.,  which 
gave  an  as-umed  (ensile  strength  for  tlu;  cable  of  723,350 

pnund". 

SriiKNdTii   ()!■    WoiiN   C.viii,i; 

'j'be  greatest  number  of  lnokm  wires  in  a  length  of  (1 
in.  was  10  out  of  a  UAt\\  of  72  outside  wires.  Theoretical- 
ly 10  broken  win-s  vvoiihl  reduce  the  tensih;  strength  of 
the  cable  aixnit  30'/,' .  In  addition  to  this,  the  wear  some- 
\('hat  reduced  the  areas  of  outside  wires.  Tests  of  the 
worn  cables  shovvcil  iiltimatc  slrciigtlis  of  from  17. H%,  to 
70%  of  the  strength  of  the  new  cable. 

Tests  on  ll-ft.  sections  of  cable  No.  2  gave  582,000', 
lb.  and  59l.(ii)0  lb.  as  strengths  of  u.sed  cable  and  728,100: 
lb.  as  strength  of  unu.sed  cable.  Used  .sections  of  cable' 
Xo.  3  develoju'd  strengths  of  2I().200  lb.,  342,800  lb.,  723,-i 
350  lb.  (i)ractically  uninjured),  719,200  lb.  (part  of  the( 
same  specinicM   as   iireccding)    and    5')f!,<ll)il   lb.     Tests  of 
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unused  cable  gave  strengths  as  follows:  Cable  No.  2, 
728,100  lb.;  cable  No.  3,  723,350  lb.,  and  the  new  cable 
now  in  use,  No.  4,  751,000  lb. 

The  accompanying  diagram  shows  the  results  of  these 
te.sts.  Tests  Nos.  1,  2  and  3  are  of  cable  No.  2,  as  noted. 
Tests  Nos.  4,  5,  6,  6A  and  4A  are  of  cable  No.  3,  as  noted. 
Tests  Nos.  7  and  7 A  are  of  unused  sections  of  the  new- 
cable  No.  4.  In  test  No.  7  one  of  the  yokes  broke,  which 
accounts  for  the  low  ma.xiimun.* 


•For  further  information  the  reader  is  referred  to  a  paper 
by  James  R.  Little,  EnKinoer,  Spanish-American  Iron  Co., 
Stpflton.  Penn.,  in  the  "journal  of  the  Engineers  Society  of 
I'ennsyl  vania." 
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By  Lee  G.  Warren* 

The  new  Linwood  Ave.  intake  tunnel  for  the  water-sup- 
ply of  Milwaukee,  Wis.,  which  was  described  in  Exgi- 
.\EERING  Xews  of  June  18,  191-t,  is  to  be  about  -4000  ft. 
long  under  the  bed  of  Lake  Michiiran,  and  is  of  circular 
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Fi(!.  1.     Safety  Hti.KiiEAi)  i\  the  Linwood  Avk. 
Lntake  Tunnel  at  Milwaukee,  Wis. 

■icction,  12  ft.  inside  diameter.  Tt  is  ln'ini,'  driven  in 
shale  rock.  The  contractor  is  Joseph  ilanreddy,  of  C!hi- 
cago.  111.  The  work  is  under  tlio  ;,'eneral  direction  of 
Geo.  Htnal,  City  Kn;,'inccr,  and  the  writer  is  Kesidcnt 
Kn^iiieer,  HU[)ervisiM;;  the  <  imslruction. 


'Flealdent     Knulnrer,     Lliiwooil     Aviv 
waukee.  Wis. 
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Safety  Bulkhe.vd 

Owing  to  the  two  serious  roof  collapses  in  the  tunnel 
excavation,  at  stations  28  and  29.09  (Engineering 
'News,  Oct.  29  and  Nov.  12,  1914),  it  was  decided  to  in- 
stall a  safety  bulkhead,  behind  which  the  workmen  in 
the  heading  might  retire  if  any  additional  falls  should 
occur.  It  was  feared  that  a  more  serious  roof  collapse 
might  happen,  bringing  a  heavy  inflow  of  water  from  Lake 
.Michigan   and  endangering  the  workmen  in  the  heading. 

The  .safety  bulkhead,  shown  in  Fig.  1,  was  installed  at 
station  28+T9.  It  is  composed  of  lOxlO-in.  tongued  and 
grooved  timbers,  reinforced  with  one  6-in.  20-lb.  I-beam 
and  two  10-in.  35-lb.  I-beams  placed  vertically,  and  one 
10-in.  I-beam  placed  horizontally  at  about  the  spring- 
ing line.  In  the  lower  half  it  has  a  4x6-ft.  material  door, 
and  in  the  upper  half  a  3x3-ft.  man  door.  Both  doors 
are  of  %-in.  steel  plate.  The  material  door  is  supported 
on  two  steel  wheels,  which  travel  on  a  steel  track,  the  door 
sliding  laterally.  The  upper  door  is  hinged,  opening 
toward  the  heading.  A  wooden  platform,  7  ft.  long  and 
extending  the  entire  width  of  the  tunnel,  is  placed  just 
below  the  man  door,  on  each  side  of  the  bulkhead.  The 
platforms  are  reached  by  ladders.  The  outside  perimeter 
of  the  bulkhead  rests  in  a  6-iu.  groove  in  the  concrete  lin- 
ing of  the  tunnel. 

The  placing  of  this  bulkhead  created  an  additional  air 
chamber  in  the  tunnel,  because  every  precaution  was 
taken  to  assure  airtightness  in  the  structure.  In  case 
of  any  emergency  arising  to  require  the  use  of  this  hulk- 
head,  the  material  door  would  be  closed  first.  This  would 
stop  the  rush  of  any  soft  material  and  would  temporarily 
check  tlie  water.  The  laborers  in  the  meantime  would 
lune  a  chance  to  escape  through  the  upper  exit,  or  man 
door.  Up  to  the  present  time,  it  has  not  been  found  nec- 
essary to  use  this  bulkhead,  but  on  two  occasions  everj'- 
thing  was  prepared  to  throw  it  into  immediate  use. 

The  costs  were  as  follows :  Lnmber,  $75 ;  steelwork, 
$200;  valves,  $70;  labor  of  installing,  $155;  total  $500. 

Nkw  System  of  Timbering 

Great  difficulty  had  been  experienced  in  maintaining 
in  position  the  timber  sets  between  stations  2  (+50  and 
.■>2-(-(iO.  The  material  encountered  in  excavating  is  Ham- 
ilton shale,  which  disintegrates  and  scales  off  .soon  after 
being  exposed  to  air.  This  scaling  deprived  the  timber 
sets  of  their  supports,  the  side  hitches  in  the  shale  collaps- 
ing. At  station  32-f  (51  it  was  decided  to  adopt  a  new 
timbering  method,  .shown  in  Fig.  2. 

Into  the  ba.se  of  each  side  hitch  cut  for  the  roof  tini- 
l)er,  three  ll^-'"-  holes,  3  ft.  deep,  were  drilled  with  a 
pneumatic  hand-drill,  and  then  a  li/2-in.  .steel  rod,  3 
ft.  long,  was  driven  into  each  hole.  On  the  set  of  three 
rods  was  placed  a  block  2x10x12  in.  The  round  roof  tim- 
ber, of  maple,  12  to  14  in.  in  diameter,  was  then  laid  on 
the  small  blocks  resting  on  the  rods.  Finally,  slanting 
braces  of  ma]>le  (!x()  in.  were  fitted  to  the  roof  timbers, 
these  braces  resting  in  hitches  tliat  were  cut  in  the  side 
(if  tlie  excavation.  Fri'(|nently  the  sui)porting  rods  arc 
placcil  at  the  hitches  for  the  slanting  braces  instead  of  at 
fhosi'  for  the  roof  timlxMs. 

The  timber  .sets,  starting  at  station  ;!2-|-(il,  are  being 
pbicetl  2  ft.  c.  to  c.  Since  inaugurating  this  new  tim- 
licring  method  no  roof  timbers  have  fallen  and  no  I'oof 
((illai)ses  iiave  occurred.      Numerous   instances   have  oc- 
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eurrod  whore  the  excavation  sides  have  sealed  oir  beneatli 
the  hitches,  leavini;  the  steel  rods  entirely  exposed  for 
11^  ft.,  but  they  showed  no  si<rns  of  failiiijr. 

•  Results  ^w^attlhx  si  Hovel  Stiar^e 
A  surge  tank  containing  an  unusual  feature  was  in- 
stalled at  the  Baird-Violet  Falls  plant  of  the  Xorthern 
New  York  Utilities  Co.  on  Beaver  River  in  connection 
with  the  recent  development  oi'  that  ])ofl-er.  The  general  ar- 
rangement and  dimensions  are  shown  in  the  accompanying 
sketch.  Waste  water  is  conducted  to  the  ground  through 
a  thin  sheet-steel  pipe.  A  vertical  i)iiie  open  at  both  ends 
and  having  an  area  equal  to  50%  of  the  sectional  area  of 
the  riser  pijie  is  supported  in  the  center  of  tiie  surge  tank 
by  a  spider.  This  device  was 
constructed  purely  as  an  ex]X'r- 
iment,  but  with  the  idea  tliat, 
wlien  the   water   level    in    the 

irge  tank  is  changed,  tlie  wa- 
■.cr  level  in  the  vertical  pipe 
would  change  more  rapidly 
*'ian   the   water   level    in    tlie 

rge  tank  and  that  some 
iieneficial  effect  might  be  pro- 
duced in  the  way  of  break- 
ing up  the  surges.  Observa- 
tion indicates  that  at  times 
the  water  in  the  vertical  ])i])e 
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<   (if   the  ovelllow   pipe 
The  overllow  pipe  wan 
d  and  reiiil'ureed  with 
wintei'    \\,i~    then    ap- 
III  ire    -iir;.'e    tiiiik    was 
all'unliii;j    o|j|M/rt unity 
to  observe!  directly  tlie  operation  of  the 
tank  and  overllow.      It  was  round  that 
when  a  surge  occurs  sullicient  to  cause 
overflow,  say   with  a   height  of   0   in. 
above  the  outlet,  the  conical  entrance 
to  the  overflow   ]ipe   becomes  (Mitirely 
filled    with    water   for   an    instant   and 
this  mass  of  water  in  rajiidly  flowing 
(lowiiwanl   proiliiees  a  very  strong  in- 
draft of  air.     Surge  pulses  producing 
overllow  often  occur  in  succession  at 
intervals  of   perhaps  one  or  two   sec- 
onds.     Kach  overflow  sends  a  definite 
volume  of  water  down  through  the  overflow  pipe.     These 
conditions  afford  an   explanation   of  the   collapse   of  the 
overflow  pipe. 

At  the  time  of  the  collai)se,  there  had  proliably  been  two 
successive  strong  pulses.  The  overflow  from  the  first  had 
reached  a  point  probably  about  mid-height  of  the  overflow 
pipe  and  was  traveling  downward  through  the  overflow 
pipe  with  a  velocity  of  30  or  40  ft.  per  sec.  At  this  in- 
stant the  overflow  from  the  secondary  surge  completely 
fdled  the  funnel  mouth,  preventing  the  inflow  of  air.  As 
the  overflow  from  the  second  surge  had  not  yet  acquired 
any  considerable  downward  velocity,  the  entrapped  air 
was  cpiickly  rarefied  by  the  more  rapid  downward  flow 
of  the  lower  water  slug,  causing  sufficient  difference  be- 
tween the  external  and  internal  atmospheric  pressures  to 
crush  the  lower  portion  of  the  overflow  pipe  before  the 
water  at  mid-height  had  reached  the  bottom. 
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LOXOITITDINAL  SECTION  OF  PENSTOCK,  SUROK  TaNK  AND 

Overflow  Pipe,  Beaver  River,  X.  Y. 

falls  as  much  as  18  in.  below  the  water  level  in  the  surge 
tank  and  there  is  apparently  a  decidedly  beneficial  effect 
in  the  regulation  of  surges.  The  overflow  pipe  has  a  coni- 
cal entrance. 


SlIlllllllllltllllllM 

Bmersency  Meals  for  Philadelphia  Water-Works  Em- 
ployees— A  commi.ssary  was  added  to  the  facilities  of  the 
bureau  so  that  men  suddenly  called  upon  for  all-night  work 
can  be  furnished  with  hot  coffee  and  food.  This  is  not  only 
a  humane  expedient,  but  good  business  policy  as  well,  for 
men  called  unexpectedly  from  home,  or  required  in  an 
emergency  to  continue  all  night,  following  an  ordinary  day's 
work,  cannot  supply  themselves  with  proper  food.  •  »  • 
During  the  severe  snowstorm  in  March,  when  traffic  on 
street-car  and  railroad  lines  was  seriously  interrupted,  the 
operating  forces  at  a  number  of  the  outlying  pumping  sta- 
tions and  filters  were  unable  to  leave  the  stations  for  many 
hours  nor  could  the  relief  shifts  get  there.  These  men  come 
to  work  provided  with  only  one  meal.  Naturally  when  their 
shift  was  increased  from  <S  to  24  hr.  the  problem  of  securing 
food  became  urgent.  To  provide  against  such  a  situation  in 
the  future,  arrangements  have  been  made  for  placing  cer- 
tain standard  food  supplies  at  these  outlying  stations  which 
may  be  drawn  upon  in  case  of  such  emergencies  to  aid  the 
men  to  continue  at  work  without  exhaustion  and  keep  the 
plants  running. — From  adv.ince  copy  of  1914  report  of  C.  K. 
Davis,  Chief,  Bureau   of  Water,   Philadelphia. 

Cinders  or  Broken  Stone  for  Conerete  Sidewalk  Founda- 
tions;— A  New  England  city  engineer  raises  the  query 
whether  a  cinder  foundation  is  less  liable  to  heave  under 
frost  action  than  a  foundation  of  broken  stone.  His  theory 
IS  that  there  should  be  no  difference,  but  his  experience  is 
that  the  stone  shows  the  most  heaving.  Other  engineers* 
experiences  are   asked. 
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Center-Line  Street  Monuments,  Pueblo,  Colo. — The  accom- 
panying sketch  shows  a  type  of  street  monument  used  in 
Pueblo,  Colo.  These  are  of  concrete,  5  in.  square  on  top, 
7  in.  square  at  the  base,  and  IS  in.  long.  The  center  is  a 
lead  plug  1  in.  in  diameter  and  2  in.  long,  and  the  exact 
point  of  intersection  is  a  brass  shoe-nail  driven  into  the  lead 
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Portland  cement  concrete.  These  roads  are  almost  inva- 
riably of  either  10-ft.  or  IS-ft.  width.  The  IS  brick  roads 
aggregate  114. ISS  sq.yd.  in  17.7  mi.  and  are  located  in  H 
counties.  The  57  concrete  roads  aggregate  539,933  sq.yd. 
in  75  mi.  and  are  located  in  37  counties.  The  surface  of  the 
brick  roads  is  made  up  of  4-in.  vitrified  paving  bricks,  with 
a  6-in.  flush  concrete  curb  on  each  side.  The  bricks  are 
srouted  with  a  1  to  1  Portland  cement  filler  and  are  cush- 
ioned on  1  in.  of  compacted  sand.  The  foundation  consists 
of  a  1:3:5  concrete  base  supported  upon  the  natural  soil. 
The  thickness  of  the  base  at  the  edges  is  4  in.,  but  on  the 
center  line  it  is  5  in.  for  10-ft.  roads  and  6  in.  for  IS-ft. 
roads.  The  concrete  roads  are  of  a  1:2:3%  mi.xture  of 
one-course  construction.  The  thickness  of  the  slab  at  the 
edges  Is  6  in.,  but  on  the  center  line  it  is  7  in.  for  10-ft. 
roads  and  8  in.  for  IS-ft.  roads. — H.  E.  Bilger,  Road  Engi- 
neer,   Illinois    State    Highway    Department,    Springfield,    111. 

Impact  of  a  Submerged  Water  Jet — The  impact  of  water 
from  a  jet-hose  under  water  was  measured  by  the  apparatus 
shown  in  the  accompanying  sketch,  on  a  large  government 
piledriving  work  along  the  Mississippi  River,  last  summer.  A 
large  iron  baffle-plate  fastened  to  an  iron  ring  by  two  iron 
rods  was  suspended  under  the  jet-hose  by  means  of  chains  from 
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Street  .Moniment,  I'lemlo,  Colo. 


pliicr.  One  monument  is  pl.-iccd  at  each  street  intersection, 
30  ft.  from  the  north  and  30  ft.  from  the  east  side  of  the 
Ktreet.  In  earth  streets  the  monuments  are  placed,  without 
I)rotection  of  any  kind,  about  S  in.  to  1  ft.  beneath  the  sur- 
face. On  paved  streets  a  cast-iron  box  is  placed  over  the 
top  of  the  monument,  the  top  of  the  bo.x  flush  with  the  sur- 
face of  the  pavement.  We  think  the  sj'stem  ideal,  and  it 
has  been  in  use  here  for  30  years.  We  have  at  present  1440 
of  these  monuments  established. — D.  P.  Graymore,  City  En- 
gineer,  Pueblo,   Colo. 

LlKhtinfc  by  Acetylene  Flare*  for  expediting  construction 
jobs  is  incre.-i.sinK,  according  to  a  statement  of  the  I'rest-O- 
I>ite  Co.,  of  Indianapolis,  the  makers  of  portable  acetylene 
equipment.  The  following  interesting  cases  are  cited:  These 
Hares  were  used  by  J.  P.  Holland,  of  San  Francisco,  in  the 
.'Stockton  St.  tunnel.  Mahoney  Brothers,  of  San  Francisco, 
who  used  acetylene  flares  in  their  work  on  the  municipal 
street-railway  line,  reported  20^  greater  progress  than  with 
kerosene  torches.  The  United  Iron  Works,  of  lola,  Kan.,  has 
ttiulpped  several  large  dredges  with  these  flares,  and  the 
American  Contracting  Co.,  of  St.  Louis,  has  used  them  on 
difficult  dredging  work.  The  Dunphy-Fridstein  Co.,  of  Mil- 
waukee, used  acetylene  tanks  fitted  with  long  stems  and 
several  small  burners  in  order  to  finish  a  concrete  l)uilding 
on  time;  they  found  common  lanterns  insutticient  and  tempor- 
ary electric  service  too  expensive.  The  Central  Union  Tele- 
phone Co.,  of  Indianapolis,  for  utHlerground  or  night  work 
1«  using  small  portable  tanks  fitted  with  >a-ft.  burners.  The 
unit  Is  hung  on  a  crossarm  or  any  convenient  projection.  The 
Koston,  Mass.,  and  Newark,  N.  J,,  Are  departments,  among 
others,  use  these  flares,  the  latter  having  a  large  special  unit 
for  alley  lighting  by  reflection  from  building  walls.  The 
Underwriters'  Fire  Patrol,  of  San  Francisco,  uses  portable 
unltB  for  night  fires,  the  flares  being  carried  on  the  sides  of 
the  wagons.  The  Hcnson  Lumber  Co,,  of  Astoria,  Ore.,  uses 
acetylene  tanks  with  liurnerH  In  shlii  lanterns  to  mark  the 
luTKO  lumber  rafts  which  have  to  be  towed  from  the  Columbia 
Klver  to  Han  Diego,  Calif.  The  rafts  are  deserted  for  threo 
weeks  and  the  lamps  burn  continuously.  The  MiiBsachusetts 
.^late  militia  owns  several  flares  which  last  year  lighted  thf 
ofllcers'  sorvlce-Bchool  encampment,  covering  a  ground  area 
of  100x1200   ft. 

Ileeent  rrarlirr  In  llllniiln  Stnte  lllKhtvnyii  During  the 
litttxr  bair  of  the  year  lilll  the  Illinois  Highway  Commls- 
mIoii  entered  Into  contrarl  for  the  cijiistrurlUin  iif  7.'.  se|iariit" 
slate-aid    ruuiln,    of    which     l.K     were     vltrlflod     brick     and    fi7 
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the  ring  to  a  beam  extending  from  the  side  of  a  piledriver. 
.V  spring-scale  was  in  serits  with  the  chain.  The  jet-hose 
was  supported  l)y  another  extended  beam.  The  distance  of 
the  plate  from  the  nozzle  was  regulated  by  the  chains.  F.  T. 
Parker,  U.  S.  .\ssistant  Engineer,  St.  Louis,  Mo.,  was  in  charge 
of  the  piledriving. 

City  Suney  Monuments  in  Brisbane,  Australia — In  a  re- 
cent survey  of  the  City  of  Brisbane,  Australia,  for  the  design 
of  a  sewerage  system,  the  streets  were  surveyed  and  marked 
with  monuments  intended  to  be  permanent.  These  monu- 
ments are  described  as  follows:  "The  mark  used  consisted 
of  a  solid  concrete  block  ISxlS  in.  by  6  in.  deep,  with  a 
galvanized-iron  tube  of  1  in.  internal  diameter  passing 
through  the  center  of  the  block  and  projecting  2  in.  [?] 
above  and  clear  of  the  block.  This  block  was  then  sunk  In 
the  ground  after  a  proper  foundation  had  been  prei)ared  for 
It.  The  galvanized-iron  tube  was  then  protected  by  a  cast- 
iron  cover  with  a  movable  lid,  and  the  excavation  was  filled 
In  with  stone  rubble  well  packed  .ind  rammed  and  pitchers 
set  in  position,  bringing  the  whole  up  to  the  level  of  the 
roadway.  Brass  cone-shaped  center  plugs  were  Inserted  In 
the  tube  to  form  a  definite  mark  for  survey  purposes  while 
the  top  of  the  tube  was  used  as  a  benchmark  for  leveling. 
An  Iron  cap  was  placed  on  the  top  of  each  tube  in  order  to 
protect  it  from  being  blocked  ui)  with  silt,  etc.  When  the 
mark  is  In  use  the  cap  is  removed.  These  marks  with  their 
protective  coverings  are  termed  Datum  Boxes." — 10.  J.  Mat- 
thews. .\uthorlzed  Surveyor  an<l  Staff  Surveyor  to  the  Metro- 
politan  Water  and  Sewerage   Board,   Brisbane,  Australia. 

I'aper  TraclnKa  Treated  with  Carbon  l*aper  ua  a  Substi- 
tute for  ink  TrneiuKM — The  use  of  carbon  backing  for  paper 
tra<lngs,  described  on  p.  592  of  "Engineering  News,"  Mar.  25, 
Is,  to  my  personal  knowleilge,  not  less  than  2S  yr.  old;  for  I 
made  some  detail  drawings  just  2S  yr,  ago  for  an  engineer 
by  placing  black  carbon  paixr  under  thin  tracing  [laper  on 
which  the  drawings  were  made  with  a  lead  i>encll.  At  that 
time  the  process  was  not  considered  new.  so  It  may  be  assumed 
the  Idea  Is  as  old  as  the  Idea  of  blueprinting.  Considerable 
detailing  Is  done  In  my  oHlce  and  much  of  It  Is  done  In  this 
manner.  I  know  that  the  majority  of  engineers  who  speclallio 
In  slructural-sleel  detailing  have  been  using  this  method  for 
years.  —  lOrnrst    McCullough,   Chicago,   111. 
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Tlic  tiiiH'-worn  siilijcit  d  t  i  its  caiisfs 

is  bn)U;,'lit  into  iiotico  a;,'aiii  tlin)ii;;li  Ihc  pnlilualion  l»y 
the  Institution  of  Civil  Kn;;iiu'i'rs  of  a  papur.  willi  an  cx- 
ti'iuii'd  ilisrussiiin.  on  tlio  rorru;,'ation  of  rails,  the  whole 
forniiiifj  a  paniphk't  of  ovit  100  |)aj;os.  It  may  ho  noted 
iniidontally  that  this  |)ul)li(ation  ai>pcars  more  than  a 
war  after  the  date  on  which  the  ])a]>er  was  presented 
and  diseussed!  It  eannot  fairly  he  said,  however,  that 
this  delay  in  pnhlieation  has  worked  any  serious  injury, 
since  the  conclusion  is  that  nohody  knows  what  does  cause 
the  corruiiation  of  railway  rails.  A  ^reat  nuiuher  of 
theories  have  heen  ])resented.  hut  none  has  ever  heen  ac- 
if|>ted  by  the  ])rofession  ^'enerally  as  satisfactory. 

As  illustrating  how  .serious  a  matter  rail  corrugation  is 
to  the  electric-railway  interests,  it  is  stated  that  the  rail 
corruijations  on  the  electric  railways  of  the  city  of  Glas- 
gow necessitate  au  expenditure  of  at  least  $50,000  a  year. 
It  is  reniarkahle.  indeed,  that  a  phenomenon  so  wide- 
spread shoulil  liave  remained  an  unsolvable  puzzle  to  the 
engineers  of  every  civilized  couiitry  for  so  many  years. 
Apparently  no  solution  is  likely  to  be  reached  until  the 
prolilem  is  tackled  by  some  large  scientific  organization, 
Muh  as  the  United  States  Bureau  of  Standards,  for  ex- 
inmle.  equipped  with  sufficient  funds  to  employ  trained 
M  i'Mitific  observers  to  bring  together  and  sift  the  data 
^rrni  a  variety  of  sources  and  to  reach  a  logical  conclusion. 
'*" 


The  Beaver  Park  Dam  construction,  described  on  an- 
other page  of  this  issue  by  M.  C.  Hinderlider,  should  be 
doubly  interesting  to  engineers  on  account  of  the  remark- 
able du])li(ation  of  geological  conditions  there  with  those 
at  the  Cedar  Lake  reservoir  at  Seattle,  as  noted  by  C.  E. 
Fowler  in  Exgixeerixg  K"ews  of  Jan.  21,  1915.  In  both 
•  ascs  a  nose  or  promontoiT  extending  into  a  narrow  and 
-tecp  gorge  offered  an  admirable  location  for  one  of  the 
abutments  of  the  dam ;  in  both  cases  this  promontoiy 
proved  to  be  of  porous  formation  not  at  all  similar  to  the 
solid  rock  ledge  from  which  it  apparently  rose.  The 
ess<  ntial  difference  in  the  two  cases  is  that  at  Cedar  Lake 
the  solidity  of  the  promontory  was  assumed  in  the  face  of 
repeated  adverse  expert  advice — with  consequent  expense 
and  danger  not  now  to  be  estimated — while  at  Beaver  Park 
borings  revealing  the  treacherous  sub-base  were  cousid- 
•red,  if  not  before  work  was  l)egun,  at  least  in  time  to  take 
remedial  measures  before  water  was  let  into  the  reser- 
voir. 

The  experiences  with  these  two  dams  bear  out,  possibly 
in  a  more  sensational  manner  than  usual,  the  trite  obser- 
vation that  an  impervious  foundation  is  the  first  require- 
niei'.t  for  a  dam.  This  almost  axiomatic  principle  would 
hardly  joem  to  need  emphasis  were  it  not  .so  frequently  di.s- 
regarded,  with  results  varying  in  seriousness  from  mere 
mental  stress,  as  at  Beaver  Park,  to  failure  and  heavy  re- 
pair expense,  as  at  the  Stony  River  dam  in  West  Vir- 
ginia. 


Arcliitects"  anrdl  Stlr^mcftMnirall  Eiragn- 
neers*  Lncesuse  L<aws 

Mcsides  the  letters  published  in  recent  i.ssues  on  the 
controversy  over  the  res])ective  rights  of  architects  and 
structural  engineers  to  erect  buildings  in  Illinois,  we  have 
recciveil  a  number  of  others  which  we  have  )iot  taken  space 
to  print.  There  is  evidently  an  irreconcilaiile  diflerence 
between  tli<!  opposing  parties.  The  structural  engineers 
claim  that  all  they  desire  is  the  legal  right  to  engage  in 
the  constru(^tioii  of  buildings  having  no  important  archi- 
tectural features.  The  architects  claim  that  the  .structural 
engineers  are  seeking  to  obtain  the  .sole  authority  over  all 
buildings  containing  structural  features  of  importance, 
leaving  the  architects  in  control  only  of  buildings  so  small 
that  their  structural  design  could  not  be  held  to  affect 
public  safety. 

It  seems  to  us  that  this  controversy  in  Illinois  is  an 
instructive  object  lesson  to  the  profession  at  large  as  to 
some  of  the  difficulties  that  are  likely  to  be  experienced 
if  the  project  of  state  examination  and  registration  for 
engineers  should  be  carried  into  effect.  Every  little  while, 
we  may  be  sure,  rivalry  would  appear  between  the  engi- 
neers and  the  members  of  some  other  profession — the 
architects,  for  example — or  between  different  branches  of 
the  engineering  profession.  P^ach  side  would  engage  in 
a  struggle  to  secure  legislation  to  protect  its  interests 
and  defeat  its  opponents.  The  honorable  profession  of 
engineering  would  in  such  a  case  bear  a  most  unpleasant 
resemblance  to  the  labor  organizations,  which  are  contin- 
ually exerci.sed  over  the  claims  of  rival  unions  as  to  which 
shall  have  the  right  to  perform  a  piece  of  work. 

There  may  be  cases,  as  we  have  repeatedly  stated,  where 
certain  classes  of  engineering  work  are  of  such  importance 
to  the  public  that  some  form  of  state  examination  and 
registration  of  those  engaged  in  it  may  be  required  for  the 
public  protection.  Where  such  a  condition  exists,  legisla- 
tion is  proper  and  defensible.  But  legislation  is  not 
proper  and  will  in  the  end  react  to  the  disadvantage  of 
those  who  promote  it,  if  its  main  object  is  to  secure  to  a 
certain  faction  the  monopoly  of  certain  work  and  exclude 
from  that  work  others  equally  competent  to  perform  it. 


lac  i^^uiaos'au^^  ©^©2= 
Ifoip  thi.(B  "Ub®  of  "Ws^^es" 

The  assembling  this  week  of  the  convention  which  is 
to  revise  the  Constitution  of  the  State  of  New  York  makes 
it  an  opportune  time  to  call  attention  to  one  change  in 
the  organic  law  of  that  state  which  is  urgently  demanded 
in  the  public  interest  and  with  which  engineers  are  espe- 
cially conversant.  We  refer  to  the  need  of  authority  to 
exercise  the  right  of  eminent  domain  in  connection  with 
a  variety  of  works  for  the  development  and  use  of  water. 
At  the  Constitutional  Convention  of  1894,  Clemens  Her- 
schel,  of  New  York  City,  proposed  an  amendment  to  the 
New  York  Constitution,  reading  as  follows: 

The  necessary  use  of  lands  for  the  construction  and  opera- 
tion of  works  serving  to  retain,  exclude  or  convey  water  for 
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agricultural,    mining,    milling,    domestic    or    sanitary    purposes 
is  hereby  declared  to  be  a  public  use. 

It  should  be  undcrstooil  that  the  Constitution  now 
prohibits  the  taking  of  private  property  by  eminent  do- 
main except  for  public  uses. 

This  proposed  amendment  was  rejected  by  the  conven- 
tion. Instead,  it  adopted  an  amendment  intended  to  re- 
move a  part  of  the  difficulties  in  the  way  of  constructing 
channels  for  agricultural-land  drainage.  When  this 
amendment  was  tested  in  the  courts,  however,  it  was 
found  to  be  of  little  value. 

In  the  twenty-one  years  since  the  Constitutional  Con- 
vention of  1894,  great  progress  has  been  made  in  many 
parts  of  the  country  in  the  drainage  of  swamp  lands  and 
in  the  use  of  water  for  irrigation,  public  water-supply 
and  power  development.  Experience  of  engineers  in  New 
York  and  in  many  other  states  has  made  clear  the  public 
need  that  the  power  of  eminent  domain  should  be  avail- 
able in  the  construction  of  many  hydraulic  works.  Lack  of 
that  power  or  undue  restrictions  upon  its  use  have  been 
a  great  handicap  in  many  lines  of  engineering  work. 

Mr.  Herschel  has  renewed  his  recommendation  to  the 
convention  which  as.sembles  this  week,  urging  that  the 
pre.sent  importance  of  water  development  should  be  recog- 
nized by  suitably  amending  the  Constitution  in  the  man- 
ner explained. 

The  recommendation  is  of  interest  not  only  to  engineers 
in  New  York,  but  to  those  in  many  other  states.  It  is 
true  that  in  the  Western  states  where  the  use  of  water 
for  irrigation  has  become  important,  and  in  certain  other 
states  in  which  land  drainage  has  become  active,  laws  or 
constitutional  amendments  have  been  enacted  enabling 
the  right  of  eminent  domain  to  be  used  in  connection 
with  works  for  the  use  of  water.  There  are  plenty  of  other 
states,  however,  where  the  old  doctrine  still  holds  that 
works  in  connection  with  the  use  of  water  by  persons  or 
corporations  are  a  purely  private  enterprise  and  that  lands 
necessarv'  for  such  works,  therefore,  must  be  purchased 
by  private  agreement.  This,  of  course,  enables  a  single 
owner  of  land  to  block  the  entire  enterprise. 

:*>: 
Permittis&g  aaad  JLimnitiirag  F^a£>lic- 
Utility  Coitnpetitioi:& 

Since  the  recent  decision  of  the  California  Supreme 
Court  sustaining  the  State  Railroad  Commission  in  the 
case  of  the  Ora  Corporation  it  .seems  to  have  been  com- 
monly believed  in  some  quarters  that  a  policy  of  this  state 
has  now  been  fixed  preventing  all  local  competition  be- 
tween two  similar  utilities.  While  this  decision  does  tem- 
porarily prevent  a  particular  company  from  selling  elec- 
tric service  in  tbo  City  of  Stockton.*  yet  it  does  not  indi- 
cate the  whole  policy  of  the  California  Commission.  The 
real  position  of  the  ('ommission  was  thus  succinctly  stated 
three  years  ago  (I'ncifn'  (ins  &  Klectric  di.  vs.  (Jreat 
Western  Power  Co.)  : 

•The  Ora  Corponitlon  obtiilned  a  franchlae  from  the  City 
of  Stockton  nnil  applied  to  th«  Uallroad  CommlBHion  for  per- 
mlHBlon  to  operate  In  rompetltlon  with  the  VV.sterii  StateH 
•  las  &  Klfctrfc  Co.  The  cominl««lon  panned  an  or<ler  In  favor 
of  the  r)ra  company  for  territory  out»l<le  .Stockton,  hut  for 
the  city  and  certain  adjacent  ti-rrltory  thi-  rUht  was  refUHe<l. 
The  Ora  company  had  both  ordern  iinniillcd  In  the  Supreme 
fourt  hilt  on  rehearlnkt  the  ComnilnHlon  wan  upheld.  The 
iiuefttlotiH  narrowed  down  to  a  coiiMlderatlon  of  whether  or 
not  a  certincate  of  con  venlcnrr  wnn  a  prerec|ulHlto  to  the 
rlifht  of  th<-  rf>mpany  to  .-nuaKe  In  liuolneHH  In  .Stcx-kton.  The 
court  hehl  that  the  city  did  not  have  power  to  KCanl  theno 
franchlnen  when  the  publli'-utllltlen  act  wan  pawned,  no  that 
the  reriulrement  of  a  «-ertlllcate  did  not  Impair  any  power  of 
li.iiil    control    vented    In    the    city 


Where  a  territory  is  served  by  a  utility  which  has  pio- 
neered •  •  •  and  is  reiidering  efficient  and  cheap  ser- 
vice •  •  •  and  the  territory  is  so  generally  served  that 
it  may  be  said  to  have  leached  saturation  as  regards  the 
particular  commodity,  then  certainly  the  design  of  the  law 
is  that  the  utility  shall  be  protected  within  such  field;  but 
when  any  one  of  these  conditions  is  lacking  the  public  con- 
venience may  often  be  served  by  allowing  competition  to 
come   in.     •     •     • 

If  any  territory  served  by  an  existing  utility  is  afflicted 
with  excessive  rates  or  inefficient  service  and  a  second  utility 
of  the  same  kind  desires  to  enter  such  territory,  and  the 
Commission  should  say  to  the  existing  utility,  "Although 
when  you  had  matters  your  own  way  you  lost  sight  of  your 
public  duty,  yet  we  will  still  preserve  for  you  this  territory  in 
consideration  for  your  future  good  behavior,"  in  how  many 
in-stances  would  a  new  utility  apply  when  the  only  effect 
of  its  expense  and  trouble  would  be  the  cheapening  of  sales 
and  improvement  of  service  of  the  existing  utilities?  •  •  • 
We  would  in  effect  say  to  all  the  offending  utilities:  "You 
may  proceed  with  your  present  methods  until  competition 
knocks  at  the  door  of  your  territory  and  only  then  will  yom 
be  compelled  to  do  justice."  We  would  be  saying  to  every 
new  public  utility:  "You  will  knock  in  vain  at  the  door  of  any 
field   now   served."      •      •      • 

We  announce  the  rule  that  only  until  the  time  of  threat- 
ened competition  shall  the  existing  utility  be  allowed  to  put 
itself  in  such  a  position  that  this  Commission  may  find  that 
the  patrons  are  adequately  served  at   reasonable   prices. 

The  actual  situation  the  country  over  as  to  permit- 
ting competition  in  utilities  is  somewhat  parallel  to  the 
regard  for  water  rights  in  various  states.  For  instance, 
in  California  the  need  to  appropriate  and  permanently 
divert  water  is  recognized  under  some  conditions,  but  the 
superiority  of  the  usual  rij)arian  rights  of  river-bank  own- 
ers prevails  where  these  enter  a  case.  California's  attitude 
is  thus  midway  between  that  of  the  arid  states  where  the 
doctrine  of  ai)propriation  has  full  sway  and  that  of  the 
Eastern  states  where  only  riparian  right  have  to  be  con- 
sidered. The  California  attitude  on  utility  competition  is 
a  middle-ground  stand.  In  contrast  the  reports  of  the 
Massachusetts  Gas  and  Electric  Light  Commissioners 
show  many  cases  indicating  that  competition  will  be  gen- 
erally denied.  (Although  in  Fitchburg  a  large  transmis- 
sion company  was  allowed  to  sell  to  large  customers  whom 
the  original  local  company  could  not  have  handled).  The 
other  eastern  commissions  tend  to  follow  such  denials  as 
long  as  existing  utilities  properly  perform  their  service, 
and  none  of  them  seem  to  feel  that  they  need  to  use  com- 
petition as  a  club.  Probably  they  see  other  ways  of  insur- 
ing good  service  at  fair  prices. 


THe  Scre^i^oSpike  Vis&dlicated 

The  screw-spike  as  a  rail  fastening  has  been  in  extensive 
use  on  European  railways  for  many  years,  and  attempts 
have  been  made  at  various  times  to  introduce  it  into  the 
United  States.  Half  a  dozen  years  ago  a  particularly 
vigorous  effort  of  this  sort  was  made,  the  results  of  whiih 
went  far  to  sustain  the  contention  of  those  vv'lio  declare 
that  the  average  railway  official  never  sees  any  merit  in 
a  device  or  appliance  which  is  different  from  that  to  which 
he  is  accustomed.  Various  authorities  allege  that  trials 
of  the  screw-spike  in  service  showed  that  it.s  theoretical 
advantages  were  not  borne  out  in  practice,  and  that  while 
it  might  be  all  right  for  European  tracks  it  would  not  do 
for  American  railways. 

In  view  of  the  numerous  reports  as  to  difficulties  ex- 
perienced with  the  screw-spike,  it  is  of  especial  interest 
to  note  a  ])nper  in  the  March  Hiillclin  of  the  American 
Kailway  Engineering  A.ssociation  by  (}.  J.  I^ay.  Chief  En- 
gineer of  the  Delaware,  Lackawanna  &  Western  R.K.,  in 
which  is  reported  the  result  of  live  years'  experience  in 
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llie  uso  of  Hcivw-spikiN  on  thnt  svhIi'mi.  Mr.  \{n\  stnttm 
that  in  tin*  last  livi'  vfuis  tiic  liMckawaniia  lias  used  ri.l'iO,- 
000  llat-l>otloni  tif-piati'K  and  aWoul  la.'v'Ta.OOO  sircw- 
>piki's.  His  o|)inion  of  tlio  scrow-spiko  niav  Ih"  snninu'd 
up  ill  tlu'  following,'  (piotntion  : 

A»  II  whoU",  tlu>  Hfr<«\v-Hi)lk<>  liiHt:illiitloii  Inn  provoii  vory 
iia(l*fit<'tory.  iiinl  mi  foiulllliiiiH  liitvn  clov<>l(i|ii<i1  wliW-li  vvotild 
i-nuiio  liny  iloubt  almut  tlu>  ultliiiiito  hui-iths  of  llio  uiiilci'lak- 
lltK. 

Mr.  I{ay  iiiakos  no  tlaiin  that  tl>u  scri'W-.spiko  is  thi; 
linn!  word  in  rail-liohlin;,'  dfviccs.  lie  distiiutly  intiinatt's 
that  it  may  soino  tinic  Ik;  lu'irssary  to  adopt  soiiu'  t.yp(!  of 
lioavy  holt  for  .>iocurin^'  tlio  rail  to  tlio  tio  on  linos  of  Iicuv- 
iest  trallic.  Ho  doclarcs,  ho\vi<vor,  that  tlvo  yoars'  oxpor- 
ionco  on  tlio  Lackawanna  fully  deinonstiatos  the  superior- 
ity of  tlio  sorow-spiko  to  tliu  cut  spiko,  Ijotli  from  tho  point 
of  viow  of  .safety  and  as  a  moans  of  rodncinj,'  injury  to  tho 
tie. 

Tho  standard  scrow-spiko  used  hy  tlio  Lackawanna  is  (> 
in.  loiifX  from  the  under  side  of  the  head  to  the  end  of  tho 
|H)int  and  "-/^  in.  in  diameter  uiuU'r  tl\e  head.  Holes  are 
bored  in  tho  tie  for  the  scirw-spiko;  and  it  has  in  fact 
Ih'oii  found  advantageous  to  horo  holes  for  (;ut  spikes. 

It  will  be  noted  that  tio-plates  and  serew-spikes  are 
applied  together,  and  that  the  Lackawanna  has  adopted 
tint-bottom  tie-plates,  it  having  been  found  that  the  va- 
rious types  of  Hanged  tic-phites  which  were  supposed  to  ho 
neoe.<sary  to  cut  into  the  tie  and  prevent  all  motion  be- 
tween tho  tie-plate  and  the  tie  generally  cause  decay  to  set 
in  under  the  tie-plate. 

The  standard  Lackawanna  tie-plate  is  10%  in.  long, 
7  in!  wide  and  -^  in.  thick,  with  raised  lugs  on  the  upj)er 
side  of  the  plate  around  the  holes  for  the  screw-spikes  and 
a  substantial  shoulder  against  which  the  outer  flange  of 
the  rail  bears.  With  these  plates  i)roperly  secured  l)y 
screw-spikes  no  difficulty  has  been  found  with  wear  be- 
tween the  tie-plate  and  the  tie,  nor  has  it  been  found  that 
the  tie-plates  make  a  noisy  track. 

It  is  admitted  that  the  serew-spikes  cost  more  to  pur- 
chase and  to  apply  than  the  ordinary  cut  spike.  On  al)out 
60  miles  of  Lackawanna  track  laid  in  Now  Jersey  with 
st-rew-spikes  the  cost  of  boring  the  ties  and  applying  the 
spikes  is  given  by  Mr.  Kay  as  $;{20  per  mile.  Under  these 
conditions,  as  he  says,  the  question  whether  or  not  it  will 
pay  to  use  screw-spikes  Avill  depend  on  the  cost  of  ties  and 
their  probable  life  and  the  amount  of  traffic  to  be  carried. 

THe   Hewr  Yos'fe  TeSepIhiOKae  Rate 
RevisaoEa 

The  change  of  the  telephone-rate  system  in  XeW'  York 
City  just  announced,  as  noted  elsewhere  in  this  issue,  is 
spectacular  because  of  a  total  reduction  in  annual  gross 
revenue  amounting  to  three  million  dollars,  because  hun- 
dreds of  thousands  of  contracts  will  be  rewritten  and  be- 
cause a  large  volume  of  traffic  that  has  formerly  been 
handled  on  a  toll  basis  now  becomes  local  under  the  new 
rates.  The  last  public  proposition  of  the  telephone  com- 
pany aimed  to  return  8  per  cent,  on  the  value  of  property 
Bsed  in  rendering  the  service;  but  the  service  demanded 
by  the  Public  Service  Commission  has  been  considerably 
increased  so  that  the  company  will  probably  earn  that  rate 
only  by  the  new  economies  and  improvements  it  may  be 
able  to  effect  in  the  throe  short  years  granted  by  the  Com- 
mission before  further  demands  may  be  made. 

The  case  is  significant  because   it  takes  a  long  step 


toward  I  ho  wide  ostabliwhrnont  of  toicfpliono  rates  on  u 
zone-sorvico  and  /one-rate  basis.  Tho  tolophoiu!  facili- 
ties of  tho  country  have  generally  been  in  tlu;  liandH  of 
l)road-mindod  men  with  high  ideals  of  public  service;  and, 
taking  each  concern's  husinosH  as  a  whole,  the  retiiriiH  up 
to  now  have  not  apparently  Imjoii  more  than  warrant<!d  by 
business  risks.  The  returns  in  ccrliiiii  limited  sect  ions  of 
a  company'H  territory  have  Imch  rnuir  ihaii  what  an; 
usually  recognized  as  fair  rates,  but  in  other  HOctioiiH 
returns  havt-  boon  correspondingly  reduced.  There  is 
merit  in  the  coiitontioii  that  the  value  of  urban  service  is 
incroasod  by  promoting  service  beyond  the  municipal 
boundaries  and  that  city  rates  should  help  make  this 
possible.  Li  the  earlier  history  of  tole|dioiie  service,  rate 
making  was  largely  by  intuition  and  exporioiice.  In 
recent  yoars,  however,  the  princii)los  have  become  bettor 
dclinod,  and  the  necessary  departures  from  elusive  "costs 
of  .service"  demanded  by  experience  and  judgment  have 
become  more  widely  recognized.  However,  no  system  of 
cost  accounting  yet  devised  has  shown  the  specific  co.st  of 
the  various  subdivisions  of  the  general  telephone  service 
without  arbitrary  assumptions  and  apportionment.  Even 
if  such  a  system  could  be  devised  it  would  be  of  limited 
service,  since  for  a  long  time  to  come  more  general  satis- 
faction of  the  subscribers  in  the  various  classes  will  prob- 
ably result  with  telephone  rates  fixed  more  by  value  of 
service  rendered  than  by  cost. 

There  is  one  very  significant  dilference  between  thi.'? 
ca.se  and  the  first  thoroughgoing  telephone-rate  revision, 
that  in  Massachu.setts  in  1910  (see  Engineering  News, 
Oct.  20  and  Dec.  15,  J 910).  The  substitution  of  a  zone- 
service  system  in  Boston  was  worked  out  by  a  commis- 
sion's engineers  and  accountants,  though  with  the  cooper- 
ation of  the  company.  In  the  present  New  York  ca.se 
the  neigliborhood-zone  system  and  the  metered-service 
rates  wore  worked  out  by  the  company  and  accepted  with 
a  few  modifications  by  the  Commission. 

The  most  striking  thing  about  the  new  schedule,  per- 
haps, is  that  the  entire  service  contemplated  under  it  is 
metered  and  charged  for  according  to  a  sliding  scale  above 
a  minimum.  The  second  point  in  importance  is  the  divi- 
sion of  the  metropolitan  area  into  zones  with  local-call 
privileges  within  and  betw'een  adjacent  zones  and  5-cent 
or  10-cent  tolls  to  the  more  distant  sections. 

It  is  of  particular  interest  to  students  of  municipal 
affairs  to  note  tho  judicial  attitude  of  the  Commission  in 
the  matter  of  apartment-house  rates.  In  New  York  Citv 
the  apartment-house  owners  form  a  strong  group  and  they 
have  loudly  insisted  on  such  rates  for  private-branch- 
exchange  service  as  would  allow  them  to  pay  their  tele- 
])hone  bills  by  charging  five  cents  a  call  to  their  tenants. 
The  Commission  apparently  was  not  impressed  with  the 
justice  of  the  demands  made  by  the  real-estate  men,  it 
being  of  the  opinion  as  a  result  of  its  investigations  that 
if  the  apartment-house  owner  would  assign  a  proper  value 
to  liis  interior  use  of  the  telephone  system  (for  which  he 
pays  nothing)  and  to  the  benefit  in  making  his  apartments 
attractive  and  of  high  rental  values,  he  would  still  be 
able  under  the  new  charges  to  furnish  his  tenants  with 
the  service  at  five  cents  per  call. 

The  ability  of  this  Commission  to  secure  great  conces- 
sions for  the  public  which  it  represents,  and  yet  to  shape 
its  orders  according  to  the  dictates  of  evidence  rather  than 
the  pressure  of  interested  opinion,  will  greatly  encourage 
every  believer  in  the  possibilities  of  state  regulation. 
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Sir — Eeferring  to  the  article  In  Frank  N.  Kueas  in 
your  issue  of  ilar.  18,  and  your  editorial  comment  on 
the  same,  regardinj^  the  spacing  of  tie-rods  for  tioor 
arches,  I  shoukl  like  to  quote  the  following  from  my 
hook,  "Steel  and  Reinforced  Concrete  in  Buildings" 
(1911),  p.  121: 

Tie-rods  in  hollow-tile  construction  are  very  often  inade- 
quate, as  a  little  calculation  will  show.  Take,  for  example, 
a  10-in.  arch  on  a  6-ft.  span.  Assuming  a  total  load  of  150 
lb.  per  sq.ft.  and  an  effective  depth  of  the  arch  of  6  in.,  the 
thrust  per  foot  of  the  arch  is  found  to  be  1350  lb.  It  is  com- 
mon to  see  %-in.  tie-rods  spaced  6  or  S  ft.  apart  in  beams  of 
this  size.  At  6  ft.  the  stress  on  a  rod  is  SlOO  lb.,  or  about 
.'i3,000  lb.  per  sq.in.  on  the  rod  at  root  of  threads.  Besides 
this  heavy  stress  on  the  rod  the  side  force  on  the  flange  of 
the  beam  is  too  great,  and  rods  should  be  closer  to  stiffen 
the  flange.  In  addition  to  this  the  rods  are  very  often  placed 
at  the  middle  of  the  web  of  the  beam,  whereas  they  should 
be  near  the  bottom  flange,  say  about  3  in.  from  the  bottom 
of   the   beam. 

It  is  true  that  the  thrust  of  one  arch  will  balance  that 
of  the  next  one,  but  this  does  not  apply  to  the  last  arch  of  a 
row,  where  a  single  tie-rod  is  often  made  to  take  the  full 
thrust   of  the   floor   arch. 

A  good  practice,  and  one  that  ought  to  be  generally 
adopted,  is  to  double  the  number  of  tie-rods  for  all  outer 
arches  whether  these  are  adjacent  to  a  stairwell  or  other 
opening  in   the   floor  or  against  a  wall. 

There  is  certainly  need  of  reform  as  suggested  by 
-Mr.  Kneas  in  spacing  tie-rods,  but  the  full  strength  of 
rods  in  interior  panels  is  scarcely  needed.  The  tile 
arch  is  not  flexible  horizontally  as  his  Fig.  2  would  in- 
dicate. It  could  stand  a  very  heavy  side  thrust  if  its 
own  arch  tiirust  were  taken  care  of. 

Mr.  Kneas  shows  his  tie-rods  at  about  the  middle  of 
the  dej)th  of  the  I-heams.  They  should  be  close  to  the 
bottom  flange  so  as  to  increase  the  effective  depth. 

Edwakd  Godfrey. 

Pittsl)ur-'li.  I'u.,  March  20.  l!»l."i. 


Compvitingf  Area  of  Sef^n&es&ts 
of  Circles 

Sir — In  EvoiNiiKiJiNfi  Nkws  of  Oct.  2!).  1911.  there 
i'|i|)Ciire(l  an  article  by  William  (Joldsniith,  on  "Snow  Dis- 
[losal  K.xperiinents  in  Manhattan  Morough  Sewers."  Mr. 
(ioldsmith  made  some  calculations  on  the  discharge 
through  circular  .'<e\vers,  in  which  ho  used  an  ajjpro.ximate 
lormula.  two-thirds  of  the  middle  ordinate  multiplied  by 
file  (liord,  for  determining  the  area  of  cro.ss-section  of 
the  following  sewage.  This  formula  is  considerably  in 
eiTor  for  certain  cases,  and  is  over  -JVl'^    '"  error  in  the 
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example  he  has  worked ;  not,  of  course,  a  serious  error  in 
tlie  computations  in  which  he  has  used  it. 

I  am  inclosing  a  table  computed  for  segments  of  circles 
having  a  radius  of  one,  showing  the  errors  involved  in 
two  approximate  methods  of  calculation.  The  formulas 
used  arc : 

1.  Area  =  %  middle  ordinate  X  chord 

2.  Area  =  E/\o  {^  D  -\-  6(') 

The  second  formula,  as  sho^vn  in  the  table,  is  very  nearly 
correct,  being  only  1.1%  in  error  for  the  special  case  where 
the  chord  is  also  the  diameter  of  the  circle. 

The  table  may  be  used  to  compute  areas  of  segments  of 
circles  having  any  radius,  by  entering  the  table  with  the 
argument,  ratio  of  B  to  A,  and  multiplying  the  area  of 
segment  of  a  circle  of  1-ft.  radius  by  the  square  of  the 
radius  of  the  given  circle ;  or  the  area  may  be  computed 
by  the  approximate  method,  and  increased  by  the  proper 
percentage  as  shown. 

H.  N.  Bradstreet, 
U.   S.  Transitman. 

Phaniix,  Ariz.,  Feb.  19,  1915. 
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Sir — In  his  reply  to  my  criticism  of  his  article  on 
"A  Graphic  Method  of  Determining  Runoff  in  Storm 
Sewers,"  O.  Hufeland  brings  up  the  matter  of  the  Addi- 
tive ^lethod  presented  by  the  writer  to  the  Municipal 
Engineers  of  New  York  in  1909.*  WTiile  Mr.  Hufeland 
states  that  he  is  quite  familiar  with  the  method,  he  makes 
some  remarks  regarding  it  which  prove  the  contrary.  He 
says  it  is  an  effort  to  prescribe  a  theory  based  on  few 
data  resulting  in  a  theoretical  rainfall  curve  and  a  slide 
rule  for  sewer  computations,  based  more  or  less  on  this 
curve. 

My  sewer  slide  rule  has  not  the  slightest  connection 
with  the  Additive  Method,  nor  with  any  rainfall  curve. 
It  is  based  on  Kutter's  formula  and  is  equally  conven- 
ient for  making  sewer  com[)utations  by  the  Additive 
Method,  the  Rational  Method,  the  Graphic  Method,  or 
the  old  empirical  formulas.  It  was  especially  designed, 
however,   to   readily  compute  the  time  of  concentration 


•Mr.  Hufeland's  article  was  published  in  "Engineering 
News"  of  Nov.  5,  1914.  Letters  on  that  article  by  Mr.  Nordell 
and  others,  with  Mr.  Hufeland's  reply  to  them,  appeared  in 
our  Issue  of  Dec.  31.  I'.tU,  pi).  1322-5.  Mr.  NordelTs  "Additive 
.Method"  paper  was  reprinted  in  our  issue  of  Mar.  11,  1909, 
l)p.    2B5-8.  — ICDITOK. 
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to    ln'l|»    till'    lUJlll     wild    liclicNCS    Hull     till-     llllir    flnilrlll     is 

II  ust'ful  factor  ill  scwt-r  dcsii,'!!. 

I  am  ntit  liiiaiuiallv  inlcri'sltMl  in  tin-  sah'  ><(  thr  nili-. 
mill.  nsitli>  troin  a  desire  to  linsli'ii  the  jjeiioral  ailoptioii 
of  the  rational  inotliods  of  design  l>y  f'jniisliiii;;  a  iiifiiiis 
(if  greatly  n'(liiciii<;  tlic  lalior  iiivolvni  in  Hip  calculations, 
I  have  no  interest,  in  |>nsliin;;  its  sale. 

As  to  the  Additive  Method  heiii;;  founded  on  few  data, 
it  is  founded  on  no  data  at  all,  in  the  sense  used  liy  Mr. 
llufeland.  It  is  a  niallicniatical  method,  capahle  of  niallie- 
nintieal  demonstration  and  proof.  I  take  this  to  he  true 
of  the  national  Metiiod  and  the  (Iraiihie  Method.  In 
Motcnif  and  Kddy's  hook  on  ".\niericaii  Sewera^re  Prae- 
tiiv,"  the  hasit;  |>rinci|ile  of  the  Ualional  Method  is  s])()ken 
of  as  heiiijj;  axiomatic — that  is,  self  evident. 

The  place  where  experimental  data  come  in,  in  any  of 
the  above  methods,  is  in  the  choice  of  the  hy|K>thetical 
.<torm  to  desif^n  to,  and  the  fundamental  assumptions 
made. 

In  the  use  of  each  of  the  methods  certain  .i-siniip- 
tions  are  made  and  certain  conventions  u.sed  in  order 
that  their  application  may  he  ])raiticahle.  Of  the  con- 
ventions used,  certain  ones  are  common  to  all  three  meth- 
ods. All  use  a  runoff  coetlicient,  arrived  at  in  the  same 
way,  and  all  disregard  the  eiTeet  of  storage  in  the  mains 
and  upon  the  surface.  There  is  another  factor  which  I 
believe  has  not  as  yet  ever  been  considered.  It  is  the 
phenomenon  opposite  in  eiTect  to  storage  and  whiiji  in 
some  work  now  underway  I  have  termed  '■overrunning." 

These  conditions  aiTect  all  three  methods  alike,  and 
their  discussion,  as  ilr.  Hufeland  observes,  "has  nothing 
to  do  with  the  ease."  The  jioint  of  difference  in  the 
three  methods  is  in  the  fundamental  assumptions  made. 

The  National  Method  aflirms  that  the  runoff  is  equal 
to  the  average  rate  of  rainfall  during  the  period  of  con- 
centration, multiplied  by  the  impervious  area.  This  can 
be  true  only  under  one  of  two  conditions.  Either  the 
rate  of  rainfall  must  be  constant  throughout  the  period 
or  the  collection  must  be  uniform.  The  latter  statement 
means  that  equal  areas  shall  be  drained  in  equal  times. 
For  instance,  one-quarter  the  total  area  in  one-quarter  the 
total  time,  one-half  in  one-half  the  time,  etc. 

This  may  be  realized  by  assuming  the  figures  for  a 
very  simple  case.  Suppose  that  the  time  of  concentra- 
tion of  a  drainage  basin  were  one  hour  and  the  effective 
area  A.  Let  ns  also  suppose  that  the  rainfall  were  at  the 
rates  of  5  in.  per  hr.  for  the  first  half  hour  and  1  in.  per 
hr.  for  the  remainder  of  the  time.  The  average  rate  of 
rainfall  for  the  hour  would  then  be  3  in.  per  hr.  Now 
imagine  that  three-quarters  of  the  drainage  basin  is 
drained  in  one-half  the  time ;  the  concentration  peri- 
od for  that  portion,  one-half  hour,  the  rate  of  rainfall 
5  in.  per  hr. ;  consequently  the  runotf  =  %  .4  X  5  == 
3%  A.  Xow  this  rate  of  runoff,  3%  A,  passes  through 
the  remainder  of  the  drainage  basin  and  has  added  to  it 
the  runoff  from  that  portion.  As  the  rainfall  is  then  1 
in.  per  hr.  and  the  area  drained  I/4  A,  the  runotf  so  added 
is  1/4  A,  making  the  total  runoff  4  A.  But  according  to 
the  Rational  Method  the  runoff  would  be  3  .4,  a  discrep- 
ancy of  1  ,1,  due  to  the  theoretical  deficiency  of  the  Ra- 
tional Method  when  a  variable  rainfall  is  combined  with 
non-uniform  collection. 

From  a  study  of  the  rainfall  records  of  New  York  City 
prior  to  1908  it  appeared  to  me  that  the  assum])tion  of 
a  constant  rate  of  rainfall  throughout  a  storm  was  en- 


tirely iiiiwiiiiiiiil'il.  The  iL-->miipliiMi  of  iiiiiform  collec- 
tion comeH  closer  to  actual  conditions  but  in  tiiaiiy  cascri 
tln>re  is  considerable  departure  from  this  theonftical  con- 
dition. 

Accordingly,  I  liioii^lil  oiil,  I  he  Additivr;  M(!tliod  to 
deal  wilii  these  conditions.  The  Additive  .M(;thod  allirms 
that  the  runoff  is  ecpial  to  tlii!  av«!rag(!  rate  of  rainfall 
during  the  period  of  concentration,  multipli(!d  by  the  im- 
pervious area,  (inli/  for  small  areas,  and  is  not  true  fr>r 
the  drainage  area  as  a  whole. 

'IMiis  method  is  thought  Ity  some  to  involvt!  great  dilli- 
culty  in  the  chnice  of  a  storm  to  design  to.  This  (-an  \»- 
(|uitc  easily  obviated  by  assuming  that  the  rates  of  rain- 
fall, as  ordinarily  used  for  the  Rational  .Method,  are  all 
found  in  one  storm.  These  rates,  which  are  avcsrage  rates 
for  the  period,  determine  the  arrangement  of  intensities, 
in  the  hypothetical  storm  modeled  u]K»n  tho.se  actually 
observed.  This  storm  would  then  be  used  as  a  basis  of 
design. 

Where  the  collection  i-  unirorni  tiic  .\d<litivc  Method 
and  the  Rational  Metliod  will  gi\e  iilcntical  results  with 
the  same  rainfall  curve.  It  is  only  when  the  collection 
is  decidedly  nonuniforni  that  nny  great  variation  in  re- 
sult appears. 

I  think  tiiiit  tiie  Additive  Method  I'csults,  in  such  cases, 
in  a  ijctliT  proportioning  of  the  parts  of  a  sewerage 
system,  which  is  the  paramount  feature  of  design  today. 
The  economic  size  of  the  system  as  a  whole  is  a  matter 
of  judgment  and  the  engineer  is  handicapped  in  making 
his  final  decision  by  having  few  real  data  to  go  by. 
Neither  the  number  of  hours  of  flooding  to  be  expected, 
with  any  particular  design,  nor  the  resulting  damage  in 
dollars  and  cents  can  be  accurately  foretold. 

However,  the  proper  proportioning  of  the  members  of 
a  storm-water  system  is  of  greater  importance  than  the 
determination  of  total  capacity,  and  it  is  in  this  direction 
that  I  believe  immediate  progress  will  be  made.  The 
excess  capacity  of  a  system  somewhat  too  large  is  not 
a  dead  loss,  for  the  extra  capacity  will  at  times  be  utilized. 
A  system  too  small  performs  some  useful  work,  and  the 
damages  resulting  from  flooding  may  be  partly  met  by 
the  interest  on  the  money  not  expended  in  building  a 
larger  system.  But  money  spent  in  building  laterals  too 
large  for  the  trunk  sewers,  or  vice-versa,  is  absolutely 
wasted,  for  the  capacity  can  never  be  utilized. 

This  is  the  most  serious  defect  of  the  exponential  for- 
nmlas,  outweighing  even  the  ambiguity  and  macertainty 
attached  to  the  factors  R  and  S.  The  nature  of  the  for- 
mulas precludes  a  harmonious  relation  between  the  mem- 
bers of  a  system. 

The  Graphic  Method,  as  advanced  by  Mr.  Hufeland,  is 
based  on  a  constant  rate  of  rainfall  throughout  the  storm. 
It  is  also  tacitly  assumed  that  the  critical  storm  is  of  much 
less  duration  than  the  period  of  concentration.  To  me  it 
seems  that  the  first  assumption  is  so  far  from  the  truth 
that  it  renders  the  whole  method  invalid.  A  storm  that 
commences  abruptly,  continues  at  a  constant  rate  for 
a  time,  and  then  stops  as  abruptly  as  it  began,  is  too 
highly  conventionalized  to  be  practicable. 

The  second  assumption  is  an  even  graver  defect.  It 
seems  to  me  that  R.  D.  Goodrich's*  letter,  the  tone  of 
which  is  entirely  friendly,  really  upsets  the  practicability 
of   the   Graphic   ^lethod.     ilr.    Goodrich    suggests,   and 


•See   "Engineering  News,"   Dec.   31,   1914,   pp.   1322-5. 
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rightly,  that  the  effect  of  storms  of  different  duration 
would  have  to  be  tried  out.  If  this  is  true  wherein  would 
the  Graphic  ]\Iethod  and  the  Rational  differ?  And  if 
the  results  do  not  differ  why  use  the  more  cumbersome 
Graphic  Method?  The  only  argument  is  that  a  storm 
of  short  duration  might  possibly  be  the  critical  one  for 
the  trunk  sewer.  But  I  agree  with  W.  W.  Horner  that 
the  chance  of  this  is  very  remote  and  could  occur  only 
with  a  peculiarly  shaped  drainage  area.  Even  so,  the 
Graphic  Method  could  not  be  accepted  as  the  criterion, 
as  its  basic  assumption  is  too  highly  conventionalized 
to  allow  of  any  such  pretension  to  precision. 

Mr.  Hufeland  apparently  thinks  I  am  too  prejudiced 
in  favor  of  the  Additive  Method  to  give  credit  to  any 
other  method.  This  is  not  the  case — I  should  be  glad 
to  see  it  "suffer  from  desuetude"  in  face  of  simpler  and 
better  methods.  I  would  speedily  drop  both  it  and  the 
Rational  Method  could  I  hit  on  something  better,  but 
I  do  not  believe  in  making  the  subject  any  more  com- 
plex by  "importing"  foreign  methods  that  do  not  improve 
matters. 

Cakl  H.  Xohdell,  Engineer  of  Design, 

Sewerage  Commission. 

Milwaukee,  Wis.,  Feb.  10,  1915. 


[Mr.  Hufeland  submits  the  following  reply  to  Mr.  Xor- 
dell's  letter. — Editok.] 

Sir — It  would  re(|uire  a  longer  letter  than  Mr.  Xor- 
dell's  to  answer  the  arguments  he  advances,  and  I  fear  the 
total  result  would  not  add  much  to  the  sum  of  knowledge 
helpful  to  sewer  construction,  because  I  believe  his  as- 
sumptions are  based  on  an  erroneous  use  of  rainfall  data. 

I  base  this  belief  on  an  analytical  study  of  the  records 
of  a  self-recording  rain-gage  in  this  city,  covering  45 
years,  which  has  convinced  me  that  the  method  of  averag- 
ing universally  used  in  the  construction  of  rainfall  curves 
is  misleading,  at  least  so  far  as  records  taken  in  New 
York  City  can  be  used  as  a  guide.  And  Mr.  Xordell  uses 
such  averages. 

While  the  water  from  a  "whole"  storm  must  be  carried 
away,  it  is,  in  my  opinion,  not  the  whole  storm  but  a  par- 
ticular high  intensity  of  precipitation  at  a  certain  portion 
of  it  that  tests  the  capacity  of  the  sewers,  and  for  this 
the  sewers  should  be  designed.  While  the  intensitv 
directly  preceding  and  following  the  peak  load  may  affect 
it  to  some  degree,  it  becomes  a  cpiestion  to  what  extent 
it  is  worth  considering.  I  well  know  that  even  putting 
such  a  question  is  heresy  in  the  eyes  of  most  practitioners, 
to  say  nothing  of  denying  the  importance  of  these  quanti- 
ties, bnt  the  study  of  the  charts  of  many  of  the  iu^aviest 
storms,  and  ordy  siuh  need  consideration,  iuis  led  me  to 
believe  that  the  peak  load  ])ut  on  the  sewers  in  such 
storms  is  so  great,  and  sudiciently  tlefined,  that  the  quan- 
tities preceding  and  following  this  nuiximum  rate  can  be 
neglected.  The  records  show  that,  compared  to  the  dura- 
tion of  the  whole  storm,  these  maximum  rates  are  of  short 
duration,  but  they  are  long  enough  to  he  considered  as  a 
measure  to  be  n-sed  in  sewer  design.  These  high  rates 
rarely  exceed  twenty  minutes  and  are,  in  a  great  ma- 
jority ol"  the  records  I  have  examined,  a  feature  of  such 
[inKninenee  that  they  overshadow  tlu?  periods  ol"  lesser 
nites.  If  this  statenieiit  is  true,  and  it  is  based  on  facts 
anil  not  on  theory,  averages  eovi'ring  nun'li  longer  [leriods 
ol"  greatly  varying  rainfall  must  be  misleading,  and 
sewers  MO  designed  are  ()pen  to  eritieisni. 


The  graphic  method  described  by  me  does  not  depend 
for  its  value  on  the  views  expressed  above,  but  if  these 
views  are  correct,  and  I  believe  they  are,  perhaps  Mr. 
Nordell  might  concede  the  graphic  method  to  be  of  some 
value.  I  have  prepared  a  paper  in  which  I  have  given 
both  the  "average"  and  the  uniform-intensity  methods  of 
tabulating  the  records  mentioned  above.  The  publication 
of  the  paper  will  give  advocates  of  both  methods  a  chance 
for  comparison,  and  perhaps  for  a  settlement  of  this  vexed 
question. 

0.  Hufeland. 

Xew  York  City,  Mar.  10,  1915. 


[KS 


In  the  article  on  the  substructure  of  the  Jackson  St. 
Bridge,  Chicago,  in  "Engineering  News"  of  Mar.  18,  it  should 
have  been  stated  that  the  Strauss  Bascule  Bridge  Co.,  of  Chi- 
cago, is  consulting  engineer  for  both  the  substructure  and 
superstructure  work. 

Mill-Building  Columns.- — In  the  discussion  of  how  the  flexi- 
bility of  the  truss  changes  the  distribution  of  wind  reactions 
in  a  mill-building  bent,  in  our  issue  of  March  25,  1915,  p.  590, 
the  terms  n'  and  n  were  used  to  express  the  flexibilities  of 
truss  and  column.  In  the  drawing  these  terms  are  erroneously 
defined    (in  Fig.  2).     They  should  have  been  given  as  follows; 

L  =  L  L=  i 

In'  h        n 

When  the  truss  is  assumed  perfectly  rigid,  I'  is  infinitely 
large,  and  its  flexibility  n'  becomes  zero;  then  the  formula 
derived  for  flexible  truss  becomes  equal  to  that  derived  for 
rigid  truss. 


floSdlaimg  Groodl  Mesa 
By  Morton  C.  Tuttle* 

This  describes  an  attempt  by  a  company  operating  as 
general  contractors  to  give  more  regular  employment  to 
its  men.  The  scheme  used  is  outlined  with  the  hope  that 
others  may  try  something  similar  to  soften,  in  some  meas- 
ure, the  hardships  caused  by  the  irregularity  of  employ- 
ment which  has  been  the  principal  evil  to  both  employer 
and  employee  in  the  building  trade. 

After  15  years  of  successful  progress  from  small  begin- 
nings, the  Aberthaw  Construction  Co.  found  that,  as  is  the 
case  Avith  ever)-  other  company  in  tlie  buihling  business, 
certain  men  followed  its  work  and  looked  to  it  for  regu- 
lar employment.  Even  on  its  scattered  work,  men  pre- 
ferred to  travel  in  order  to  stay  with  the  superintendents 
they  knew  rather  than  to  stand  their  chances  of  irregular 
eni])loyment  near  home. 

The  j)rincii)al  dilliculty  which  the  men  experienced  canic 
from  the  fact  that  wages  vary  considerably  in  different  lo- 
calities. There  is  usually  a  going  rate  of  wage  for  a  given 
occupation  and  these  zones  of  varying  wage  are  surprising- 
ly close  together,  owing  to  the  fact  that  in  the  building 
trade  ino.st  of  the  work  in  a  given  place  is  handled  by  the 
local  contractors,  who  recognize  a  wage  established  in  that 
section.  We  found  that  our  men  who  had  traveled  natur- 
ally went  to  the  jobs  where  the  local  wage  was  the  highest, 
and  we  found  that  before  a  job  was  completed  they  tended 
to  drift  toward  another  job  that  was  just  starting  or  luul 
several  months  to  run. 

In  an  elfort  to  correct  this  condition,  we  i.^isued  "Weconl 


•Mporptary,   AluTthiiw   Coiistruotlon   Co..   S   Hoiiooii   St.,    Hos- 

.     MllMM. 
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of  Si'iviii'  Hooks"  to  II  limilfil  iuiiiiIxm-  of  tlic  Ih-hI  of  our 
iiu'M.  Wo  ),'uaraiitt'('(l  a  liook  holder  an  a>;rr»'(l  wap-  per 
liiiur  wliiMVvcr  lii'  woikctl  for  this  (■ompaiiy,  and  wo  ajjrccd 
to  ;,'ivi'  any  l)ook  luddcr  cniploynu-nl  as  soon  as  llii'  com- 
pany had  a  position  axuihihU'  which  he  was  capal)!)'  of  (ill- 
iii;;  and  wi>  ki>pt  all  Itooknit-n  informed  of  new  work,  and 
wluMU'ver  new  work  came  up  we  communicated  wilii  any  of 
them  who  did  not  happen  then  to  he  cmploye<l  liy  us. 

When  it  was  |)roi)osed  to  do  (his  there  was  a  fcclin;: 
anioni;  our  superintendents  tiiat  iiookmen  were  likely  to 
ne>rli'ct  their  work  on  tlie  feelin;;  that  tlu-y  had  assured 
positions  with  the  company.  It  was  pointed  out  that  tiie 
svstom  of  sifinin^'  in  and  out  on  a  joi)  would  prevent  this, 
and  oach  superintendent  had  the  ri;;ht  to  refuse  to  sif,Mi  out 
any  unsatisfactory  num.  As  a  nnitter  of  fact,  the  assur- 
ance of  regular  employment  tends  to  nniko  a  man  more 
faithful  and  easier  to  handle  than  is  the  floater. 

The  metiiod  of  si<inin<:  in  and  out  with  these  books  is  as 
follows:  When  a  nnin  presents  his  Ixiok  on  a  new  joh,  the 
.superintendent  (ills  in  the  left-hand  i)aire,  stating  that  he 
began  work  at  a  given  date  on  a  mimed  job.  At  the  end 
of  the  job,  if  the  man's  work  had  l)een  .satisfactory,  the 
su])erintendent  signs  the  statement  that  he  quit  work  on 
a  given  date,  and  sends  his  book  to  the  main  office,  where 
a  sticker  is  attached  to  the  right-hand  page,  and  this  is 
signed  by  an  officer  of  the  company,  showing  that  the  man 
has  served  properly  on  this  joi)  and  that  bis  book  is  good. 
The  same  process  is  repeated  on  future  jobs.  The  book 
not  only  serves  to  give  this  man  regular  employment  with 
our  com])any,  but  is  a  first-class  recommendation  to  any 
other  company  who  happens  to  value  our  opinion  in  regard 
to  workmen  in  our  line.  In  order  that  the  book  shall  not 
be  transferable,  it  contains  at  the  front  a  very  brief  de- 
scription of  the  holder,  giving  nationality,  age,  height, 
weight,  color  of  eyes,  color  of  hair,  and  his  signature.  A 
carbon  copy  of  this  page  is  torn  out  and  held  at  the  main 
ofiBce. 

In  1910  an  investigation  was  made  as  to  the  average 
earnings  of  carpenters  and  form  builders  in  our  employ. 
About  the  only  information  that  could  be  obtained  was 
from  the  men  themselves,  and  this  being  a  matter  of 
memory  was  naturally  incomplete  and  unreliable.  The 
opinion  was  formed,  iiowever,  that  tlie  average  earning  of 
the  best  njen,  who  were  paid  40  to  SOc.  per  hr.,  was  be- 
tween $15  and  $18  per  week,  seldom  reaching  the  higher 
figure  in  the  course  of  a  year,  owing  to  lack  of  work,  inter- 
ruptions on  account  of  storms,  and  other  delays  incident 
to  outdoor  employment  on  an  hour  basis. 

In  February,  March  and  April  of  1911  we  i.ssued  books 
to  21  men,  and  in  the  remainder  of  that  year  we  issued 
three  other  books.  In  1912  we  issued  23  books,  in 
1913,  six  books,  in  1914  five  more — a  total  of  68. 

The  following  table  gives  the  number  of  weeks  that 
each  one  of  these  men  worked  for  this  company  with  the 
maximum  and  mininmm  earnings  per  week: 

TABLE    SHOWING    WORK    OF    BOOKMEN    FOR    YEAR    1914 

Total    number   of    men    holding    books BS 

Canceled  for  im-fficiency  or  for  not  being  reliable....        2 
Number   of    book    holders    moved    to    foreign    countries 
or  engaged   in  other  occupations 9 

Active     book     holders 57 

Number  of  book  holders  away  1  to  6  mo.  of  their  own 

accord   and   not   available    for   work 14 

Number    of    book    holders    losing    work    due    to    Ineffi- 
ciency or  for  not  being  reliable 4 

—     18 


Number  cf  men  available  for  full  year's  work. 


39 


Avi-riiK)'    lltiiK    of    nmiiloynionl    of    «BCh    of    thcav    3U 

III... kill. -11     5"   "''* 

Hiniill.-«l    .inployod    pnrlod J?-^K; 

AviTiiKo    yi-iirly    ••iirMlngM |13KH,00 

AviTiiKi'    wi-rkly    uariilliKN 27.76 

MIkIm-mI    y.iirly    ■•iirnlnKH 1738. !IH 

l,ou'i-Hi    yearly    iMirnltiKM 886.92 

'i'he.se  (Igures  show  that  the.st'  men  have  (famed  wage- 
that  compare  favorably  with  wages  of  men  in  less  Keason- 
able  occupations,  and  indicate  tlie  jtossibility  of  making 
profitable  an  occu))ation  as  irregular  as  that  of  the  buihl- 
ing  trade. 

The  figures  on  the  earnings  of  the  various  iikmi  show 
advantage  to  the  employecfi.  From  the  point  of  view  of 
the  employer,  we  can  state  that  the  result  has  been  satis- 
factory to  us,  that  we  have  probably  obtained  l)etter  return 
for  our  money  from  the.se  men  than  from  any  others  that 
we  have  employed.  One  has  only  to  consider  the  extraord- 
inary exj)ense  of  teaching  an  inexperienced  man  a  new 
trade  to  realize  the  fearful  wa.ste  that  there  is  in  the  build- 
ing trade  in  picking  up  unorganized  gangs  and  hiring,  fir- 
ing, and  teaching,  until  a  reasonable  degree  of  efficiency 
has  been  obtained.  The  cost  of  an  average  reinforced- 
concretc  building  is  made  up  of  about  '^^)%  labor  and  ()0% 
material.  More  serious  than  the  ineffic'iency  in  the  labor, 
it.self,  is  the  destruction  and  the  waste  of  material.  The 
employer's  power  of  control  is  necessarily  limited  where 
a  man  expects  for  the  rest  of  his  life  to  drift  from  one 
job  to  another. 

The  gradation  of  punisiiments  in  the  huildiiig  trade 
Is  very  crude,  there  usually  being  two  electives — to  call 
a  man  down  severely,  to  which  the  man  usually  does  not 
object,  or  to  fire  him,  which  in  many  cases  makes  very 
little  more  impression  on  him  because  be  expects  to  be  out 
of  work  a  large  part  of  the  time  and  looks  on  such  a  dis- 
charge as  siin]dy  meeting  one  of  the  evil  days  that  he  ex- 
pects to  meet  frequently.  With  regularity  of  emi)]oyment. 
proper  and  humane  di.scij)line  can  be  brought  into  the 
building  trade.  The  Record  of  Service  Books  used  by  this 
company  offer  an  opportunity  for  this.  For  some  misde- 
meanor or  other  a  bookman  who  has  completed  his  work 
may  be  given  his  book  not  signed  by  the  superintendent, 
and  yet  the  latter  may  not  consider  the  matter  serious 
enough  to  cancel  the  book  altogether.  This  omission 
puts  the  man  on  the  same  basis  as  a  man  without  a  book 
except  that  if  he  can  get  located  again  and  properly 
signed  out  he  becomes  a  book  holder  again  in  good  stand- 
ing. The  lay-off  of  graded  length,  the  threat  of  discharge 
or  lay-off,  and  the  criticism  of  work  in  which  a  man  takes 
pride,  all  become  more  effective  when  the  employee  is 
with  an  organization  offering  him   steady  employment. 


Road  ^Vo^k  in  Kentucky — The  General  Assembly  of  Ken- 
tucky in  1914  increased  the  state  tax  from  50c.  to  5.5c.  per 
$100;  the  extra  5c.  is  to  go  toward  state  road  building,  and 
it  is  estimated  this  yearly  road  fund  together  with  the  motor 
vehicle  tax  will  be  $600,000.  This  sum  is  to  be  apportioned 
to  the  several  counties  applying  for  state  aid  and  agreeing 
to  pay  half  the  cost  of  road  building.  About  $1,500,000  will 
probably  be  expended  on  state-aid  roads  this  year.  In  addi- 
tion to  this  work  five  counties  have  voted  bonds  aggregating 
$1,500,000,  which  will  be  spent  under  the  state  department  of 
highways.  Thirteen  other  counties  are  preparing  to  vote  on 
bonds  aggregating  $2,015,000,  so  that  prospects  of  road 
builders  are  very  bright  in  Kentucky.  The  state  legislature 
has  outlined  a  system  of  roads  for  the  state,  which  consists 
of  roads  connecting  the  county  seats  throughout  the  state 
by  the  most  direct  and  practicable  routes.  These  roads  will 
be  the  first  to  receive  state  aid,  and  after  such  roads  have 
been  constructed  in  all  the  counties,  then  all  other  roads 
which  may  be  agreed  upon  between  the  state  and  county 
authorities  are  to  be   improved. 
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Pipe  Sewek,  Pas- 
saic, X.  J. 


Se-wer  att  Fsissaico  H.  J. 

By  S.  J.  Naughtox* 

The  city  of  Passaic,  N.  J.,  has  just  repaired  a  large 
vitrified-pipe  sewer  by  reinforcing  it  with  concrete. 

During  the  year  1899  the  city  constructed  a  30-in.  storm 
sewer  in  Hope  Ave.  between  Sherman  St.  and  Van  Buren 
St.  In  1901  this  sewer  was  extended  south  to  Monroe 
St.  The  bed  on  which  the  sewer  was  constructed  was 
very  wet  sand  and  some  difficulties  were  encountered. 

In  1913  work  was  commenced  on  Section  15  of  the  Main 
Auxiliary  Sewer  of  the  Passaic  Valley  Sewerage  District. 
This  section  of  the  sewer  runs  through  Hope  Ave.,  16  ft. 
c.  to  c,  east  of  and  parallel  with  the  30-in.  storm-water 
sewer.  The  district  sewer  at  this  point  is  71/^  ft.  in  diam- 
eter, which  brought  the  sheeting  of  the  trenches  close  to 
the  vitrified-pipe  sewer.  The  con- 
struction of  this  big  sewer  caused 
the  bed  of  the  30-in.  sewer  to 
slide  or  settle.  This  was  unavoid- 
able on  account  of  the  two  sewers 
being  so  close  and  the  larger  one 
much  deeper  than  the  smaller. 
When  the  sand  at  the  sides  and 
bottom  of  the  small  pipe  settled 
it  brought  a  heavier  pressure  on 
the  vitrified  pipe  than  it  could 
stand.  The  pipe  cracked  on  top 
and  at  the  sides,  a  number  of  the 
joints  spread  apart,  and  some  sections  (two  and  three 
lengths  in  some  places)  settled.  These  cracks  were 
caused  by  pressure  alone  and  not  by  defective  pipe. 

The  laying  of  a  sheet-asphalt  pavement  was  under  con- 
sideration by  the  Board  of  Commissioners  of  Passaic; 
but  before  doing  so  it  was  thought  necessarj'  and  advisable 
to  repair  the  worst  sections  of  the  sewer.  In  order  to  as- 
certain the  extent  of  the  damages  done  by  settlement  and 
other  causes  an  interior  inspection  of  the  sewer  was 
rccessar}'.  On  Dec.  2,  191-1,  City  Engineer  C.  R.  Wise  and 
one  of  his  assistants,  R.  F.  Odell,  made  a  trip  of  inspec- 
tion through  the  sewer,  examining  carefully  each  length 
of  piy)e  and  every  joint  for  850  ft.  The  covers  of  the 
manholes  at  each  end  of  the  section  under  inspection  hav- 
ing been  removed,  the  writer  was  stationed  in  one  of 
these  manlioies  to  take  down  notes  as  to  the  conditions 
lound  by  tlio  inspector  as  he  went  through.  This  Avork 
was  made  iin(()mrortal)le  by  the  stench  of  sewer  gas 
11  nd  by  small  pools  of  water  in  places  where  the  sewer  had 
settled,  at  times  ;>  and  1  in.  deep.  The  inspection  showed 
that  the  sewer  would  have  to  l)e  repaired  and  made  safe 
against  further  settlement  before  the  pavement  was  laid. 

The  accompanying  sketch  illustrates  the  method  by 
which  the  ])ipe  was  reinforced.  A  trencli  -|l/2  ft.  wide 
was  dug,  5J-in.  s|)ruce  sheeting  was  driven,  and  (ixH-in. 
rangers  and  cross-braces  were  pnt  in.  The  \n]>(\  was  then 
stripped  to  a  point  4  in.  below  the  springing  line  and  1 :  3 
:  <>  concrete  |)lace<l  aroiiml  it  and  well  nunined.  When  the 
I'oncrete  hud  set  the  sheeting  was  cut  olf  3  It.  below 
the  surface  of  the  street  and  allowed  to  renuiin  in  jilaco 
with  the  rangers  and  braces.  Thexe  acted  as  a  form  for 
the  concrete  and  kcftt  a  uniform  prcssun:  on  the  top  of 
tlif  pij>c.    /Some  of  the  pipe,  it  was  found,  was  not  cracked, 

*FUirMiu  of  EnKlnearlnic,  Pnimnlo,  N.  J. 


but  the  joints  had  spread  apart.  These  were  calked  and 
sealed  from  the  inside  with  cement  mortar.  The  trench 
was  then  backfilled  and  well  puddled  with  water,  thus 
insuring  against  settlement  after  the  pavement  is  laid. 

IPLedl^caim^   tllh©  C©s^  of  BracM. 

IRosidls  aira  HMaEaoas* 

By  H.  E.  BiLOERt 

If  it  were  possible  to  reduce  the  first  cost  of  vitrified- 
brick  pavement  construction  by  some  30%,  the  adoption 
of  this  type  of  pavement  for  Illinois  roadwork  in  the  near 
future  would  he  limited  only  by  the  capacity  of  the  brick 
plant*  to  furnish  the  material. 

By  providing  a  little  more  for  engineering  service,  a 
more  detailed  study  of  the  local  conditions  can  be  made, 
to  the  end  that  the  requirements  of  the  specifications  may 
be  better  adjusted  to  meet  the  varied  physical  conditions 
encountered. 

Without  a  detailed  study  of  the  actual  conditions  of  each 
particular  piece  of  work,  with  the  arbitrary  requirement 
of  such  dimensions  and  materials  as  will  most  provide 
so  called  fool-proof  construction,  expenditures  for  high- 
way improvement  cannot  be  conducted  along  the  most 
economical  lines.  It  would  seem  that  by  the  present 
revision  of  our  specifications  for  brick  pavement  construc- 
tion, such  economy  will  be  brought  about  as  will  promote 
a  somewhat  more  general  adoption  of  this  type  of  pave- 
ment. 

With  due  consideration  having  been  given  to  the  sub- 
grade,  there  appears  no  necessity  for  the  concrete  base 
having  other  than  a  uniform  4-in.  thickness  for  10-ft. 
pavements,  and  41/^  in.  for  18-ft.  pavements.  For  brick 
pavements  of  no  greater  width  than  18  ft.,  the  practic- 
able and  economical  means  of  providing  for  the  pavement 
crown  is  by  crowning  the  subgrple,  rather  than  by  in- 
creasing the  thickness  of  the  concrete  base  at  the  center. 

It  is  not  to  be  expected  that  subgrade  conditions  will  be 
uniform  throughout  the  length  of  any  pavement  construc- 
tion job,  and  consequently  the  close  study  of  details  dur- 
ing construction,  as  well  as  while  making  the  survey,  will 
enable  exceptional  conditions  to  be  provided  for  by  in- 
creasing the  thickness  of  the  base,  or  by  some  other  means. 

It  is  believed  that  a  concrete  mixture  of  1  :  31/2 :  6  for 
the  base  will  in  the  end  prove  more  economical  than  the 
1:3:5  niixtur(>  which  has  heretofore  been  used.  In  tha 
light  of  our  requirements  as  to  the  fine  and  the  coarse 
aggregate,  the  ])ractice  of  specifying  a  very  rich  concrete 
throughout  the  entire  length  of  the  pavement,  in  order  to 
care  for  possible  weak  spots  in  the  subgrade,  is  not  eco- 
nomical. All  isolated  weak  spots  in  the  subgrade  should 
be  treated  as  individual  matters,  and  should  be  taken  care 
of  by  special  treatment. 

With  proper  and  ])racticable  workmanship  in  striking 
off  the  surface  of  the  concrete  base,  there  appears  no  rea- 
son why  the  sand  cushion  after  compaction  should  have 
a  thickness  of  nu)re  than  1  in.  A  greater  thickness  of 
sand  cushion,  and  failure  to  compact  it  are  conditions  that 
jicrmit  the  sand  to  enter  the  spaces  between  the  bricks  and 
thereby  seriously  reduce  the  elliciency  of  the  grout  tiller. 

With  res|>ect  to  the  bricks  themselves,  it  would  seem  that 


•Kroni  a  paprr  nniil  lioforc  llu'  IUIiioIh  .'^oolct.v  of  Knul- 
niMTM   mill    Siirvryor.M. 

tltoail  lOiiKliicrr.  IlllnolM  Stall-  IllKli\va.v  nopaitment, 
SprliiKllfld.    111. 
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Ih'  lirsl  i)|)i>oiliiiiily  for  lowering  tin-  coiLstruclioii  rosl 
uiiuKl  coiu'cni  tlii'ir  (iimlitv  nitlu'r  (liaii  their  Hizc.  l"\)r 
iM'raf,'t'  rural  trallic  ri'(|iiirciii('iits,  it  Ih  not  ulways  eco- 
iiomiial  to  roi|uirt>  tlio  liardesl  bricks  coMinuTcially  nvail- 
.ililo  for  this  |iur|ios('.  A  coiiditioii  thai  niakt-H  for  a  wrv- 
iicalih'  liriik  pavi-inciit  is  not  tlii'  alisoluli'  Inmlnt'ss  of  the 
l)ri(k  hut  ralliiT  the  uniformity  of  (|uality. 

Kiir  most  all  rural  trallic  conditions  in  Illinois,  bricks 
that  arc  satisfactory  in  other  respects  should  |)nivido  a 
-iTviceahle  and  economical  pavement,  providinj^  the  loss 
■  v  abrasion  does  not  exceed  an  avera;,'e  of  'i'i%  and  on 
inv  individual  brick  Vt!' ,'  . 

There  is  i>vcry  reason  to  believe  Ihat  without  noticeably 
reducing  the  (pndity  of  the  |mvemenl,  our  revised  speci- 
t'uations  will  ))ermil  the  construction  of  bricK  pavements 
it  n  fii^'ure  some  IT)  or  2(lc.  jn-r  sq.yd.  lower  than  the  ))rice8 
j)aid  in  1!>1  I.  However,  it  is  not  apparent  that  under  the 
wnditions  in  question,  the  (irst  cost  of  the  brick  pavement 
can  be  reduced  materially  below  $1.S0   per  s(|.yil. 


Revisioia  of  New  YorK  Cafty 
Teleplhoirae  Rates 

The  Xew  York  Telcjjhone  Co.  about  a  month  apo  pro- 
|X)sed  to  the  Puhlic  Service  Commission  a  new  schedule 
iif  rates  and  a  new  basis  of  service  for  New  York  City. 
Since  then  there  has  been  a  series  of  conferences  at  which 
♦he  demands  of  the  Commission  and  the  counter  proposi- 
!ions  of  the  company  liave  been  considered.  The  Com- 
mission, under  date  of  Mar.  30.  accepted  the  plan  outlined 
lielow  and  ordered  it  to  be  effective  for  three  years  from 
July  1. 

The  Connnission  lias  a,i,M-eed  that  a  return  of  8%  on  a 
valuation  of  $81,000,000  for  the  company's  plant  should 
1)0  one  aim  of  the  rate  schedule.  There  are  ahout  300.000 
subscribers  and  oliO.OOO  telephones  in   New  York  City. 

The  new  i>lau  divides  greater  New  York  into  10  zones, 
as  shown  in  the  accompanyinji  map.  Subscribers'  calls  in- 
side one  zone  and  between  adjacent  zones  are  treated  as 
local  trafTic ;  beyond  that  they  are  subject  to  toll  charges 
of  5  or  lOc.  The  local  rate  from  public  telephones  remains 
5c.  and  the  toll  rate  lOc.  to  other  city  points.  This  basis 
is  best  shown  bv  the  followinir  table : 
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NEW  YORK  CITY  LOCAI^  A.ND  TOI.L  RATES 


Zones 
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L 
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L 

Ij 

4 

L 

L 

5 

5 

L 

5 
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7 
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5 

10 
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.^ 

10 

11) 

9 

f, 

10 

10 

10 

10 

10 

10 

The  schedule  of  rates  for  various  ciasscs  of  local 
service  (L  in  the  above  table)  is  based  on  metering  the 
.system*  and  charging  in  accordance  with  a  sliding  scale 
alx)ve  minimum  charges,  as  indicated  in  the  typical  ab- 
breviated taliulation  below.  Flat- rate  contracts  (those 
which  were  not  obsolete  under  the  old  system)  may  he 
retained,  although  in  general  it  is  expected  thr.t  the  new 
scheme  will  be  much  more  attractive  where  calls  are  made 
out  of  very  restricted  neiffhhorhoods. 
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TVI'H'AI      l,<)<'AI-    TKI.Kl'iniNK    RATRK.    NEW  YORK    CITY 

Two-I'iirty  Kour-1'iirty 

|:i0  30 

40  40 

r>i  r.i 


It  is  seen  that  these  rates  arc  based  on  charges  starting 
at  Tic.  per  call  and  dci-rcasing  to  ii'/oc..  compared  with  8 
to  3c.  before. 

The  rates  of  /ones  1  and  2  arc  siniibir  to  those;  shown, 
except  that  there  are  no  four-])arty  lines  in  the  latter. 
Two-  and  four-[)arty  lin(!H  an;  j)rovided  for  Ijy  the  n(;w 
rates  in  Zones  2,  4  and  5,  but  not  in  3,  G,  7,  8,  '.)  and  10. 
The  last  six  zones  are  outlying  and  have  considerable  num- 
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•All  the  sinKle-p,-irty  lines  in  New  York  City  are  already 
equipped  with  meters.  These  are  only  partly  automatic,  as 
their  control  is  intentionally  left  to  the  operators,  since 
"connections"  are  not  always  "conversations,"  and  all  Are, 
police,  ambulance   and    emergency   calls   are   free. 


Telei'Iioxe  Zones  in  New  York 

hers  of  small  subscribers,  so  that  this  arrangement  seems 
peculiar.  Tt  should  be  explained  that  it  is  intended  to 
place  all  business  service  throughout  the  city  on  a  meter 
basis,  but  that  in  Zones  3,  6,  7,  8,  9  and  10,  two-  and  four- 
party  residence  lines  are  to  remain  in  restricted-neighbor- 
hood flat-rate  unmetered  service  at  from  $4  to  $6  less  than 
the  minimum  figures  in  the  above  schedules. 

The  rates  in  Zones  3,  6,  7  and  8  (for  individual  lines 
only)  ran  from  $36  per  year  for  a  720-message  contract 
to  $135  for  3600  messages.  For  Zones  0  and  10  the  rates 
are  $36  to  $112.50  on  the  same  basis. 

Pressure  has  long  been  exerted,  particularly  by  apart- 
ment-house owners,  for  the  reduction  of  prices  of  private- 
branch  exchange  service  so  that  the  bills  might  be  met  by 
charging  tenants  5c.  per  call.  The  following  rates  allowed 
by  the  Commission  make  an  initial  reduction  from  about 
fi  to  5i^c.  For  Zones  !)  and  10  the  costs  of  switchboards, 
with  service,  are  $120  and  $126  instead  Oi  $126  anu  $132 
elsewhere. 

Monitor  boards,  two  stations,  one  trunk  line  and  2400 

local    calls   per   year |126.00 

Cord   switchboard   with   the   same   service 132.00 

First   10   extra   stations,   each 6.00 

Second    10   extra   stations,   each 4.80 

Above   20   extra   stations,   each 3.60 

Extra   switchboard   drops   above   30,    each 1.20 

Extra    trunks,    each 24.00 

Extra    local    messages 0.025- 
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Sketch  of  erec- 
tion scheme  for 
Hell  Gate  arch 
(reproduced 
from  "Engineer- 
ing: News."  Jan. 
S.  1914,  p.  62). 
The  Long  Island 
end,  at  right,  is 
the  one  shown 
in  the  pictures 
below,  and  in 
the  large  view 
opposite. 


Tub  IIkll  (}ati:  Aucii  acuoss  tiie  East  Rivek 

vIpw:   ECuat  end  of  iirch,  nrid  om-tloii  hnckstny.     Lower     view:    CountorwelKht    KrilliiKu    "t   end   of    baclistiiy    trUmBlo) 
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Thk  ITki.l  (iATE  Aitcii  Acnoss  THE  East  River 

(Detail   view   of  end   section   of  arch   rib) 
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The  general  course  of  events  is  held  to  constitute  an  ap- 
I)roval  of  the  idea  of  a  state  code  having  minimum  re- 
quirements and  informational  character. 

inisv.tla©ias5.]l  Eia^aiaees'ajmg 

A  joint  committee  re{)resentiug  the  American  Societies 
of  Civil,  ^Mining,  Mechanical,  Electrical,  and  Marine 
Engineers,  has  arranged  for  a  special  train  from  New 
York  to  San  Francisco  for  the  convenience  of  engineers 
desiring  to  attend  the  International  Engineering  Congress,, 
in  September  next,  enabling  them  to  travel  across  the  con- 
tinent together. 

The  route  selected  is  by  the  New  York  Central  Lines 
and  the  Santa  Fe  System.  The  train  will  leave  the 
Grand  Central  Terminal  in  New  Y'ork  Cit}-  at  7 :  45  p.m. 
Thursday,  Sept.  9,  and  is  due  in  San  Francisco  on  the 
lollowing  Wednesday  at  9  p.m.  The  itinerary  includes 
a  half  day's  stop  at  Niagara  Falls,  a  full  day  at  Colorado 
Springs  (giving  time  to  visit  the  summit  of  Pike's  Peak 
or  the  Garden  of  the  Gods),  and  15  hours  at  the  Grand 
Caiion.  The  round-trip  rate  for  the  railway  ticket,  which 
is  good  for  90  days  to  return  over  any  desired  route,  is 
$98.80.     The  one-way  Pullman  rate  is  $22  additional. 

The  committee  has  also  arranged  for  special  cars  from 
New  Orleans  to  San  Francisco,  leaving  New  Orleans  on 
Sunday,  Sept.  12. 

Circulars  giving  full  information  as  to  the  accom- 
modations, etc.,  on  these  trains  and  hotel  accommodations 
in  San  Francisco  in  connection  with  the  Engineering 
Congress  may  be  obtained  by  applying  to  the  secretary 
of  any  of  the  national   engineering  societies. 

Blassaifdl  Sweeps  AUE®iEattnc  Coast 

A  snowstorm  accompanied  by  a  30-  to  60-nule  gale  did 
considerable  damage  along  the  Atlantic  Coast,  on  Apr. 
."5.  The  snowfall,  by  far  the  greatest  of  the  winter  on  the 
•Atlantic  Coast,  ranged  from  10  to  15  in.  High  tides  at 
Norfolk,  Va.,  cau.sed  the  inundation  of  some  of  the  streets, 
while  telephone  and  telegrajih  comnuinication  and  railway 
and  ferry  service  in  the  city  were  paralyzed.  Traffic  on 
the  surface  and  elevated  lines  in  New  York  was  demoral- 
ized, and  railway  transportation  was  impeded  to  some 
extent.  Four  transatlantic  liners  and  a  dozen  other  steam- 
ships, which  were  to  have  saili'd  on  Saturday,  were  held  up 
on  account  of  the  storm.  Several  coastwise  ships  were  lost 
in  the  gales. 

Record  Drou|$l^t  at  Boston 

Another  record  drougiit  at  Boston  ended  on  .\pr.  M. 
when  afti'r  ;{(>  days  of  no  measnrabh'  precij)itation  a  iieavy 
snowstorm  covered  the  ground.  March  is  u.sually  a  wet 
montli.  and  never  l)t'fore  since  records  have  been  kept  has 
it  pas.scd  without  rain  or  snow.     The  drought,  although 


Steel  erection  on  the  Hell  Gate  arch  bridge  (New- 
York  Connecting  E.R.)  over  the  East  River  at  New 
York  began  two  months  ago.  Rapid  progress  has  been 
made  on  the  east  bank ;  three  panels  are  completed  at 
present  (see  views  on  pp.  698-9).  On  the  west  bank 
(Wards  Island)  the  temporary'  backstay  and  anchorage 
are  not  yet  completed.  The  backstays  (upper,  or  tension, 
member  and  lower,  or  compression,  member)  are  made 
largely  of  stringers  of  the  arch  span,  while  the  anchorage 
uses  some  1400  tons  of  girders  belonging  to  the  viaduct 
spans  of  the  approach. 

The  main  traveler  handled  the  165-ton  end  sections 
of  the  bottom  chord  without  difficulty,  hoisting  them 
from  landing-cars  to  which  the  yard  derrick,  below,  trans- 
ferred them  from  the  railway  cars  on  car-floats  at  the 
dock  front. 

The  backstay  will  shortly  be  carried  up  to  full  height, 
with  support  on  a  post  resting  on  the  top  of  the  abut- 
ment tower,  and  with  a  connection  thence  forward  to 
the  fourth  panel-point  of  the  top  chord.  To  transfer 
the  anchorage  pull  from  the  lower  backstay  to  the  upper, 
two  jacks  of  2400  tons'  capacity  under  the  saddle  of  the 
upper  backstay  will  lift  this  enough  to  allow  disconnect- 
ing the  link  of  the  lower  backstay. 


WascoEasnia  Sfts^te  IB^aScslasa^  C©dl© 
ana  FipactSce 


Progress  is  being  made  in  Wisconsin  under  the  building 
code  drawn  up  last  year  by  the  Industrial  Commission  in 
cooperation  with  building  and  contracting  interests.  The 
code  is  general  and  is  intended  to  be  supplemented  local- 
ly by  additional  ordinances.  Its  enforcement  is  in  the 
hands  of  the  local  authorities.  Since  the  adoption  of  the 
code  in  October  state  officials  have  been  doing  educational 
work  among  local  officials  and  councils  with  a  view  to 
securing  tlie  preparation  and  adoption  of  local  supple- 
mentary ordinances.  A  suggested  building  ordinance  for 
small  cities  was  prepared  by  the  commission  to  assist  this 
work.  In  a  immber  of  cities  the  mayor,  fire  chief  or  other 
officer  has  taken  interest  in  enforcing  the  state  code. 
Where  the  local  officials  do  not  take  hold  of  the  matter 
adequately  the  supervision  of  building  operations  by  depu- 
ties of  the  commission  will  probal)ly  be  tried.  Architects 
and  owners  have  to  a  large  e.vteiit  made  use  of  the  code, 
and  have  submitted  ])lans  to  the  State  Commission  for 
approval. 

.V  bulletin  on  (ire  pnttcition  in  .schools  has  been  ])re- 
pared  and  distriliuted,  and  a  similar  one  is  in  jireparation 
to  cover  factories.  |{e(|uin'ments  lor  (ire  protection  in 
existing  buildings  have  been  prepared  in  tentative  form, 
and  will  probably  be  adopted  in  a  few  months.  Uequire- 
nu'nts  for  light,  air  ami  other  .sanitary  provisions  in  tene- 
ments are  also  to  be  issued  by  the  commission. 
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iidt  ol  M>  Ion;;  (liiialion  as  llic  our  of  Scpti'iiilMT  iiiul  Or 
tolHT,  l!M  I.  wluMi  only  O.'v'l  in.  of  niiii  fell  in  17  days, 
Ims  lu'i'u  a  si-rions  one  iM'taiisc  of  tlu-  low  sUifjo  of  ninny 
wiitiT-sloragi'  R'sorvoii-N.  Tiic  ncaivsl.  appmach  to  this 
ai-onl  was  in  ISTI.  wlu'ii  I  lien-  were  25  days  witliout  |)n!- 
oipitjilion  ill   Aw^MisI  and  Scpicnilicr. 

Uima(tedl  States  Railways  in  1914 

Statistics  of  railway.-  in  the  United  Statos  for  tlic 
your  ondinu  .Tnni'  .!().  1!)I  I,  wcrt'  made  pulilic  l)y  thi?  In- 
torstato  Comnn'nv  Coniinission  on  Mar.  ;<!.  Tlii'  niilo- 
nj:*'  of  railways  in  tlu"  I'nili'd  Statos  on  Juno  .'{(),  1!)1  1, 
\nis  247,100  miles  of  line  and  .■177,102  miles  of  track. 
The  increase  in  traeka^'c  durinfj  the  year  was  7522  miles. 
The  rollinji-stoek  eqnipment  of  these  railways  includes 
(!l,7()0  locomotives,  5;5,l(i(>  passen^^er  cars,  2,325,047 
fri'iijht  cars  and  124,700  cars  in  com])any  service.  These 
figures  do  not  include  cars  tiwned  by  other  than  railway 
wnipanies.  These  railways  are  operated  by  l,(i!)5,000 
employees,  who  received  in  wa^sxcs  and  salaries  during 
the  year  $1,. 373,422.000. 

The  total  eapitalizatu.n  of  these  railwavs  was  $20,- 
247,000,000,  of  which  $8,(!80,000,000  is  stock  and  the 
remainder  bonds  and  other  funded  debt.  The  average 
rate  of  dividend  on  all  stocks  issued  was  5.20%.  No  in- 
terest was  i)aid  on  129f  of  the  funded  del)t.  The  aver- 
age receipts  per  passenger  mile  were  l.i)82c.  The  aver- 
age receipts  frouj  freight  per  ton-mile  were  0.733c.  The 
earnings  from  freight  business  were  about  three  times 
as  great  as  the  earnings  from  passenger  business.  Of 
the  operating  expenses  of  $2,200,000,000,  $419,000,000 
was  for  maintenance  of  way  and  structures,  $5;52,00()„000 
for  maintenance  of  equipment  and  $1,165,000,000  for 
traffic  and  transportation. 

BJoveH  Hs'oia^JRecmiovaS  PSaca^ 

An  iron-removal  plant  lor  .Mt.  Auburn  Cemeteiy,  near 
Boston,  is  now  being  constructed  to  remove  iron  from 
driven-well  water  used  to  sprinkle  the  grave  lots.  To  pre- 
vent staining  of  gravestones  the  cemcter\-  authorities  were 
compelled  either  to  cover  the  gravestones  when  the  driven- 
well  water  was  used  for  sprinklijig  or  else  to  buy  water 
from  Caml)ri(lge,  Mass.,  for  sprinkling  purposes.  The 
iron-removal  plant  consists  of  a  pipe-and-n„zzle  aerator,  a 
trickling  lilter  of  coke,  a  settling  reservoir  and  sand  filter 
beds  operated  at  a  high  rate.  The  plant  is  designed  to 
treat  1,000,000  gal.  in  24  hr.  and  is  practically  like  the 
iron-removal  plant  at  Middleboro,  Mass.  (see  Exgineer- 
IXG  Xews,  Feb.  26,  1914,  p.  458),  except  that  the  Mt.  Au- 
burn plant  has  a  coke  ijcd  5  ft.  deep  and  tlie  ^liddleboro 
plant  has  one  10  ft.  deep.  Like  the  Middlelioro  plant,  the 
one  for  the  Mt.  Auburn  Cemetery  was  designed  by  Robert 
Spurr  Weston,  Consulting  Engineer,  11  Beacon  St.,  Bos- 
ton. 

A  (;aN  BxploNion  in  the  carboUc-acid  plant  of  the  Semet- 
Solvay  Co.,  Syracuse.  X.  Y..  on  Mar.  31,  injured  18  persons  and 
shattered   the  buildinp. 

An  I'naHnal  KaiUvay  Accident — Many  car  windows  were 
broken,  on  .\pril  3,  by  snow  wedged  between  an  eastbound 
Long  Island  R.R.  train  at  Hicksville,  L.  I.,  and  a  "rotary  snow- 
plow  which  was  clearinK  the  westbound  track.  Several  pas- 
aengers  were  cut  by  flyiiif?  glass.  The  train,  consisting  of  an 
engine  and  four  cars,  continued  to  (Ireenport. 

The  Guarantee  of  >'eiT  PavementM  required  of  contractors 
by  the  City  of  Syracuse,  N.  Y.,  has  been  reduced  to  extend  over 


.    MMirw   iMNti'iid   iif   10,   iiH   hiiM   I ti   XU»   pnictlci-    lilthiM'to.      Tho 

now  iirdliiiinc'ii  iiHliibllHhIiiK  tl<<s  r>-y>Mir  KUuriinlii'  pi-rlod  fur 
ikll  lypi'H  iif  piivuniKMt  wuM  iiilvocitliiil  by  thu  tiiuyor  .-iiid  tho 
piivlMK    roniniltttiK    (if    Ihu    lo<-iil    chiirnliKi'    of    coiiiinerci'. 

l>rnlnlnK  N«vani|>M  of  llrasorin  rutinty.  'IVann. — DralniiKu 
work  Im  k'iIiik  fiirwiird  on  111"  (,'li'riii'iiM  Stiito  Kiirrn,  Druxoria 
•  'iMiiity.  T<'X«H.  Kour  Murvi-ylnn  purtlcH  are  In  Ihn  lloI<l.  Tho 
work  Htarlrd  Hiimu  MionlhH  uk".  I>ut  wum  Nuxpcndod  on  a<;couiit 
of  tliiodti  Sliilti  l(i-rliiinatloti  KnKlncur  Arthur  A.  8tyleH  i^mII- 
niatt'H  that  Ihc  work,  which  IiivoIvcm  tho  reclamation  of  JiC 
ni|.nil.,  will  III"  coinploted  within  nix  weokM.  Convict  labor 
rurnlMlK'd  by  the   Htnio  Ih  l>ulnK  UHed. 

llrnlniiKc  for  Irrlitnted  l>nnilN  Ih  the  Hubjcct  of  a  bulletin 
JUNI  iHHucd  by  till!  Dcpartini-nt  of  Agriculture.  It  Id  Mtatcd 
that  more  (ban  a  tenth  of  the  irrigated  landn  In  the  United 
StatcH  which  have  been  Irrigated  for  Honic  lime  arc  now 
either  absolutely  unproductive  or  are  used  only  for  poor 
paHturage  and  unprofitable  crops.  Irrigated  land  when  not 
<lnilnGd  Is  likely  to  bo  ruined  either  by  water-logging  or  the 
accuniiilatloii    of   hariiiful    niin<'r,'il    saltH. 

'I'lie  (niinilliin  I'nteiit  on  IIMiillthlc  I'nvenient  No.  88,116  waH 
su.HtaiiuMl  by  Justice  Hyndinan  of  the  Supnime  Court  of  Al- 
berta In  a  suit  brought  for  Its  infringement  by  the  City  of 
Calgary,  which  let  a  contract  for  100,000  sq.yd.  of  pavement 
to  be  Identical  with  .a  pavement  which  the  Bitullthic  &  Con- 
tracting, l.,t(l.,  had  laid  in  the  same  city  in  1910-11.  The 
Canadi.iii  patent  In  suit  was  said  by  the  Court  to  be  practically 
identical  with  the  U.  S.  I'atent  No.  727,505  and  was  adjudged 
valid   and  infiingcd  by  the  defendants. 

Competition  witli  tite  State-Owned  UniverKitlCH  Is  not  con- 
fined to  the  United  States.  In  a  recent  issue  of  "The  Ca- 
nadian  Engineer"   there  appears   the   following   "Personal": 

\V.  H.  Day,  B.  A.,  professor  of  physics,  Ontario  Agricultural 
College,  reminds  "The  Canadian  Engineer"  that  for  a  num- 
ber of  .vears  the  College  has  been  making  drainage  surveys 
for  farmers  fiec  of  charge,  except  for  traveling  expenses. 
This  offer  is  again  renewed.  Farmers  having  drainage  diffi- 
culties may  secure  assistance  by  writing  the  department  of 
physics,  Ontario  Agricultural  College,  Guelph,  for  information 
and  regular  application   forms. 

Tlie  Safety  IiiiprovenientN  of  the  New  York  Subway  (In- 
terborough  company's  system)  recommended  by  Alfred  Craven, 
Chief  Engineer  of  the  Public  Service  Commission,  as  noted  in 
"Engineering  Xews,"  Feb.  4,  1915,  have  been  ordered  by  the 
commission.  These  include  a  separate  telephone  system  with 
emergency  boxes  between  stations,  independent  lighting  cir- 
cuit with  outside  supply,  independent  supply  of  power  for 
ventilating  fans,  rearrangement  of  power,  signal  and  lighting 
cables  and   iiniHOvement    of   emergency   exits. 

New  Torli  Uarge  <'anal  AVorIc  completed  to  Jan.  1,  1915,  is 
summarized  in  the  "Barge  Canal  Bulletin."  Including  the 
work  in  the  Cayuga  and  Seneca  canal,  the  aggregate  quantity 
performed  to  that  date  includes  in  round  figures  100,800,000 
cu.yd.  excavation.  10,700,000  cu.yd.  embankment,  2,700,000 
cu.yd.  concrete,  1,500,000  cu.yd.  rough  stone,  25,000,000  ft.  b.m. 
sawed  lumber,  2,350,000  lin.ft.  piling  and  round  timber,  91,000,- 
000  lb.  metalwork  at  pound  prices,  and  $2,600,000  worth  of 
metal  paid  for  by  the  piece,  besides  over  ?3, 000,000  worth  of 
miscellaneous    work. 

A  New  Automoltiie  Speedway,  which  promises  to  become 
one  of  the  most  notable  in  this  country,  has  been  begun  in 
Brooklyn,  N.  Y.  This  is  the  famous  Shecpshead  Bay  racetrack, 
which  has  been  purchased  by  a  syndicate  for  $2,400,000.  It  is 
proposed  to  spend  $1,000,000  in  transforming  the  old  horse- 
racing  track  into  a  modern  motor  speedway,  with  a  polo  field, 
baseball  and  football  fields,  tennis  courts  and  aviation  field 
in  the  enclosure,  which  includes  about  430  acres.  The  two- 
mile  racecourse  is  to  be  built  on  a  plan  similar  to  the  one  at 
Indianapolis.     It  is  expected  it  will  be  ready  by  Sept.   6. 

Prizes  for  Street  Designs — A  competition  open  to  all  engi- 
neers, .Trchitects,  or  students  in  engineering  or  architecture  is 
announced  by  the  Municipal  Art  Society,  119  East  19th  St.,  New 
York  City.  Prizes  of  $300,  $200  and  $100  are  offered  for  the 
best  solution  of  the  problem  of  designing  a  street  and  avenue 
intersection,  with  reference  to  the  demands  of  congested  traf- 
fic, the  value  of  abutting  property,  and  beauty.  Drawings 
must  be  delivered  to  the  society  on  May  22.  The  designs  will 
be  judged  by  a  committee  including  the  Mayor  and  thirteen 
other  city  officials,  architects  and  engineers.  The  chairman  of 
the  society  committee  is  William  N.  Taylor. 

Hannibal  Bridge  to  l>e  Reboilt — The  old  Hannibal  bridge 
at  Kansas  City,  used  by  the  C,  B.  &  Q.  R.U..  is  to  be  re- 
built. The  Burlington  company  owns  a  one-third  interest  in 
the  new  Pratt  bridge  (built  on  the  old  Winner  bridge  piers), 
the  lower  deck  of  which  is  for  railway  traffic.  However,  it 
has  never  been  possible  to  make  connections  owing  to  the 
fact  that  there  is  one-half  mile  of  right-of-way  on  the  Kansas 
City  side  that  is  lacking  in  order  to  connect  the  bridge  up 
with   the   nearest   Burlington    tracks.      The   superstructure   for 
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the  new  bridge  has  been  let  to  the  Union  Bridge  &  Construc- 
tion  Co.,   Kansas  City,   on  a   percentage   basis    (6<;^). 

Detroit's  Ofler  to  Purchase  the  property  of  the  Detroit 
United  Ry.  was  accepted  by  the  stockholders  of  the  com- 
pany on  Mar.  31.  The  purchase  now  comes  before  the  voters 
of  the  city.  No  cash  is  involved  in  the  deal,  the  city  assuming 
a  mortgage  debt  of  $24,900,000  for  lines  in  the  single-fare 
zone.  The  company  owns  several  interurban  lines,  to  Toledo, 
Ann  Arbor,  Jackson,  Pontiac,  Flint,  Port  Huron,  etc.  The  total 
assets  amount  to  $47,688,000;  the  liabilities  include  $12,500,000 
in  capital  stock,  $24,950,000  in  mortgage  bonds.  $2,024,000 
in  depreciation  funds  and  $5,000,000  in  surplus.  There  are  793 
mi.   of  track,    1550   passenger  cars  and   335   service  cars. 

The  Emergency  Snow  Removal  Forces  assembled  by  the 
New  York  City  Street  Cleaning  Department  to  fight  the  storm 
of  Apr.  3  amounted  to  about  20.000  men,  and  it  is  estimated  the 
■work  will  cost  the  city  $100,000.  After  24  hours'  work  14,500,- 
000  sq.yd.  of  pavement  had  been  cleaned  by  shoveling  and 
pushing  the  snow  into  sewers;  3,120,000  sq.yd.  had  been 
cleaned  by  shoveling  into  piles  for  contractors  to  remove,  and 
1,225,000  sq.yd.  was  cleaned  and  the  snow  carted  away  by  the 
city's  own  street  cleaning  forces.  This  covers  the  work  in 
the  three  Boroughs  of  Manhattan,  Brooklyn  and  the  Bronx. 
The  motor-truck  snowplows,  which  owing  to  inexperience  in 
operation  were  not  very  successful  at  the  beginning  of  the 
season,  are  now  among  the  most  efficient  means  of  snow 
handling. 

The  Canadian  National  Transcontinental  Ry.  from  Moncton, 
X.  B..  to  Winnipeg  may  be  operated  by  the  Canadian  Gov- 
ernment. In  the  Canadian  Parliament  on  Mar.  31,  Hon.  Frank 
Cochrane,  Minister  of  Railways,  stated  that  he  was  advised 
liy  the  Chief  Engineer  of  the  National  Transcontinental  that 
the  road  was  now  complete  for  operation.  The  government 
preferred  that  the  Grand  Trunk  Pacific  should  take  over  the 
line  and  operate  it  under  its  contract,  but  as  the  Grand 
Trunk  Pacific  may  decide  not  to  take  advantage  of  its  right  to 
lease  the  road,  the  government  desires  authority  to  operate 
the  road  itself  in  connection  with  the  Intercolonial  Railway 
System,  which  is  already  operated  by  the  government.  Par- 
liament has  appropriated  $5,000,000  for  the  National  Trans- 
continental Ry.  and  $5,500,000  for  the  Hudson  Bay  Ry. 

The  Standard  Steam  Boiler  Speciflcations  formulated  by  a 
committee  of  the  American  .Society  of  Mechanical  Engineers 
have  been  approved  by  a  joint  committee  representing  the 
American  Boiler  Manufacturers  Association  and  the  National 
Tubular  Boiler  Association.  This  action  insures  that  the 
standard  boiler  code  will  have  behind  it  practically  the  en- 
tire boiler-making  industry.  A  number  of  leading  boiler  man- 
ufacturers announced  at  the  meeting  that  in  the  future  all 
their  boilers  will  be  built  in  conformity  with  the  standard 
code  without  regard  to  whether  it  is  required  by  state 
legislation  or  not.  The  representative  of  a  leading  boiler-in- 
spection company  also  announced  that  its  speciflcations  would 
hereafter  be  drawn  in  conformity  to  the  standard  code.  Copies 
of  the  code  can  be  obtained  from  the  American  Society  of 
Mechanical  Engineers,  29  \V.  39th  St.,  New  York  City. 

Conferenoe  of  Mayors  and  Municipal  Kxhibit — .A.  municipal 
exhibit,  the  first  of  its  kind  in  New  York  State,  will  be  one 
of  the  features  of  the  sixth  annual  meeting  of  the  New  York 
State  Conference  of  Mayors  and  Other  City  Officials  to  be  held 
at  Troy,  June  1,  2  and  3.  The  exhibit  will  consist  of  imple- 
ments and  manufactured  wares  most  commonly  used  and  pur- 
chased by  municipalities.  Mayor  Cornelius  F.  Burns,  of  Troy, 
has  appointed  a  local  committee  to  take  charge  of  the  ex- 
hibit and  act  for  the  conference.  The  exhibit  will  be  held  in 
the  larKC  drill  shed  of  the  Armory.  Plans  are  being  made  a) 
that  the  large  apparatu.s  may  be  easily  moved  to  the  street 
for  detiionstratlon  purposes.  The  Conference  Is  planning  to 
make  the  exhibit  attractive,  not  only  to  the  visiting  officials, 
but  also  to  the  people  lI'Mng  In  the  ten  nearby  cities  con- 
nected with  Troy  by  trolley,  All  of  the  cities  In  the  state 
have  been  asked  to  send  motion  pictures  of  their  principal 
inunlclpal  activities.  C  R.  Mctgzer,  general  secretary  of  the 
Troy  Chamber  of  Commerce,  la  secretary  of  the  committee  In 
'•harge. 

Kxhibltlon  Huns  of  the  KlKht-Car  Steel  Trains  of  the  New 
York  Munlclpiil  Ity.  f'orpii.  for  Iho  new  Manhattan- Brooklyn 
riipld-tranjiK  subway  system  were  held  last  week.  The  design 
:ind  e(|ulpinent  of  this  new  rolling  stock  were  noted  In  "En- 
k'lneerlng  News."  Oct.  15,  1915,  p.  7H5.  llrlelly  reviewed,  the 
ears  are  fi7  ft.  long,  9  ft.  9,',  In.  wide,  have  three  doors 
In  each  slrti'  under  the  control  (electro-pneumatic)  of  a  traln- 
irinn  In  the  center  of  the  car,  have  seats  for  78  passengers 
.>n(\  standing  room  for  72,  and  wel»rh  8r>,000  lb.  Every  car  In  a 
Iriiln  Is  n  motor  car  (with  two  MO-hp.  motors).  Elcctro- 
l^nxumiitlc  brakes  with  clasp  shims  are  Installed  and  the  head 
I  lid  tall  lights  autoniatleiilly  show  the  proper  color.  All  the 
lir.  rleetrlc,  sii  fp|  V -Knl«  ii  nil  chain  contiertlnns.   formerly  miido 
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are  of  magnesite  cement,  and  all  stanchions,  rails  and  grips 
are  finished  in  vitreous  enamel.  The  ceilings  and  upper  sides 
are  white  to  increase  the  illumination,  which  is  furnished  by 
fifteen  50-cp.  tungsten  lamps  in  shades.  There  is  also  a 
storage-battery  emergency  lighting  system.  The  seats  were 
designed  by  posture  experts.  There  are  24  automatic  root 
ventilators. 

Fuel  for  Steamers  at  Panama — By  Apr.  1  the  storage 
capacity  for  fuel  oil  at  Balboa,  which  is  the  principal  point 
of  loading  on  the  Panama  Canal,  were  220,000  bbl.,  and 
37,000  bbl.  of  Diesel-engine  oil,  according  to  a  recent  issue 
of  the  "Canal  Record."  All  of  the  tanks  containing  the  oil 
are  connected  with  the  government  oil-crib  through  the  han- 
dling plant  of  the  Panama  Canal.  The  depth  of  watei  along 
the  crib  is  45  ft.  at  mean  tide.  Plans  have  been  approved  tor 
the  building  of  two  additional  cribs  when  the  demand  shall 
warrant  it.  Under  the  present  arrangement  oil  can  be  de- 
livered to  vessels  at  rates  up  to  about  2000  bbl.  per  hr.  The 
fuel-oil  storage  capacity  of  Cristobal  at  present  is  195,000 
bbl.,  using  two  42,000-bbl.  tanks  and  one  37,000-bbl.  tank. 
Diesel-engine  oil  is  not  now  sold  at  the  Atlantic  entrance. 
The  oil  is  delivered  at  docks  13  and  14,  which  have  30  ft.  of 
water  alongside.  Coal  can  be  supplied  to  vessels  at  both 
Cristobal  and  Balboa  at  the  rate  of  600  to  750  tons  per  day. 
In  February,  56  vessels  were  supplied  with  17,672 '/i  tons  of 
coal  by  the  Panama  R.R.  at  Colon.  Of  these,  all  but  six 
passed  through  the  canal.  .\t  Balboa  the  sales  were  only  to 
vessels  not  using  the  canal  and  amounted  to  about  3000  tons. 
The  preponderance  of  sales  at  the  Atlantic  entrance  is  due  to 
the   price  of  coal   being   $1   less  per  ton   there  than   at   Balboa. 
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Mr.  Edward  M.  Bigelow,  M.  Am.  Soc.  C.  E.,  has  resigned  as 
State  Highway  Commissioner  of  Pennsylvania. 

Mr.  Samuel  D.  Foster,  M.  Am.  Soc.  C.  E.,  has  resigned  as 
Chief  Engineer  of  the  Pennsylvania  State  Highway  Depart- 
ment. 

Mr.  G.  E.  Johnson,  former  City  Engineer  of  Falls  City,  Neb., 
has  been  appointed  State  Engineer  of  Nebraska  to  succeed  Mr. 
D.   D.   Price,   Jun.   Am.   Soc.  C.   E. 

Mr.  T.  J.  Wyche,  Chief  Engineer  of  the  Western  Pacific  Ry., 
has  been  appointed  Assistant  General  Manager,  with  head- 
quarters at   San   Francisco,   Calif. 

Mr.  Hurlbut  S.  Jacoby,  formerly  Chief  Engineer  of  the 
Standard  Steel  Construction  Co.  Ltd.,  at  "Welland,  Ont.,  has  re- 
cently been  appointed  Instructor  in  Civil  Engineering  at  Penn- 
sylvania   State    College. 

Mr.  L.  C.  Walling,  who  has  been  City  Engineer  of  Wynot, 
Neb.,  since  the  installation  of  a  lighting  plant  in  that  city 
last  June,  has  resigned  to  accept  the  superintendency  of  the 
electric-light  plant  in  Hartington,  Neb.  His  resignation  will 
take    effect    Apr.    30. 

Mr.  H.  M.  Sharp,  a  resident  of  Williams  Co.,  Ohio,  has 
been  appointed  First  Deputy  of  Construction  by  Mr.  Clinton 
Cowen,  newly  appointed  State  Highway  Commissioner.  Mr. 
Sharp  is  a  graduate  in  civil  engineering  of  .A.rmour  Institute 
of  Technology,  and  was  formerly  County  Surveyor  of  William 
County. 

Dr.  Henr.v  M.  Payne,  Consulting  Engineer,  233  Broadway, 
New  York  City,  left  Apr.  5  for  the  Yukon  Territory.  He  ex- 
pects to  return  to  the  Pacific  Coast  in  July  and  go  to  Japan 
and  into  the  Lena  River  goldfield  in  Siberia  to  examine  the 
mining  operations  there  and  recommend  the  introduction  of 
modern  equipment. 

Mr.  William  H.  Boeh,  who  has  been  Chief  Deputy  in  the 
County  Surveyor's  office  since  1907,  has  been  appointed  County 
Surveyor  of  Hamilton  Co..  Ohio.  His  first  public  position  was 
that  of  Sewerage  Engineer  of  Cincinnati.  In  1.SS5  he  was  ap- 
pointed Superintendent  of  Water-Works,  of  the  city,  which 
position   he   held   until    1906. 

Prof.  H.  J.  Thorkelaon,  M.  Am.  Soc.  M.  E.,  of  the  Faculty 
iif  the  College  of  Engineering  of  the  University  of  Wisconsin 
and  Chief  Bridge  Engineer  of  the  Wisconsin  Highway  Com- 
mission, was  elected  Business  Manager  of  the  University  of 
Wisconsin  by  the  Board  of  Ueg.nts  on  Mar.  27.  Prof.  Thorkel- 
son  has  been  Acting  Business  Maiuiger  for  six  months,  and 
succeeds  Dr.  II.  C.  Hnmpus,  who  resigned  to  become  President 
of  Tufts  College.     The  salary  Is  $5000  per  year. 

.Mr.  Alexander  P.  (lest.  Special  Agent  of  the  New  Jersey 
division  of  the  Pennsylvania  II. R.,  has  been  appointed  Sec- 
retary (if  the  .\MMoclntlon  of  Tiiinsportatlon  Ollleers  of  the 
Pennsylvania  Lines  East  of  I'itt.sburgh.  Penn.  Mr.  (lost  was 
born  at   Philadelphia    In    IV.:!       H im.lei.il   bis  education  at 


April  .s.   I'.'i:. 
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tll«  Unlvernlly  <>f  I'Kiiniiylviiiilii  iiikI  ilx-  li<-iiniioln<r  Polytochnlr 
IntUtUto  whcio  lie  wiiH  UMiiliiittod  In  ls7<,  ||ri  ontomil  Ihi' 
Mrvtc*  of  «hi«  I'onnMylviiiiln  Itlt ,  In  INTr..  In  iho  omre  of  thn 
Chltf  KnuliiPiT. 

Mr.  AU'MUkIpi'  KobtM'tHdii.  AxNlHliinl  In  Ihi-  ft  i'nIcUmiI  of  Iho 
MUtourl  I'iirllW-  l!y..  Iho  SI.  I.ouIm,  Iron  .Mounliiln  A!:  Soiilhi<rn 
Ry..  the  Ponvfi  .M  Hlo  (Jian.l.-  It. It,  iinil  Ihc  Wi-idcin  l'ii<in<- 
Ity..  will,  until  fuithor  notiro,  II  In  iinnniinccil  hy  I'l  xNlili'tit 
llimh,  iiHHiiinp  the  (hilli'H  hi'i'Ctnfnrc  porfornioil  by  Mr.  K.  J. 
rcnriion,  M.  Am.  Soc.  O.  IC,  Vlc«-l>roiililont  In  ChiirKO  of  Opor- 
iitlon  of  the  Ml««»\iil  l'iu'in<-  Hy.  Mr.  ItnborlNiin  wiiH  born 
nt  Albnny.  N.  Y..  In  I.SOO.  unci  bi>Kun  rnllriiy  work  In  issr.  with 
the  KItohliurK  K.lt.     IIIh  hi'iiil(|inirli<rH  will  bn  In  St.  houlii.  Mo. 

Prof.  A.  K.  riianilliM-,  of  th<>  lOnKlnfrilnK  Kiif\ilty  of  tho 
rnlvcmlty  of  rallfornlii,  hn.H  boon  appolntoil  a  nioniliiir  of  tho 
nrw  California  Stato  Water  ConimlHHlon  by  (lovornor  JohnHon 
The  new  coniinl.MMlon  will  have  jurlncllotinn  over  nil  wnlcr 
rlRhto.  IrrlKatlon  probliMns  anci  aiiplU-atlonH  to  appropriate  wa- 
ter for  all  puri>ose.'<.  Tho  fornior  ronuiilH«loii,  whic-li  conalMtod 
of  Trof.  OharloH  P.  Marx,  I'roslilont.  Am.  Soo.  C.  K..  of  Stan- 
foril  rnlver.illy.  and  Mo.s.-irs.  S.  C.  Cr.'iham.  of  I.oa  AnKolo.i,  and 
llarolil  T.  Tower,  of  .\uburn,  automatlcjilly  c-easod  to  exl«l 
n  Ith  the   establishment   of  tho   new  coninilHolon. 

Messrs.  M.  S.  Averlll.  H.  rt.  Matthowa  and  nssoclntcn  have 
opened  nn  office  at  917  Essex  Hldji:.,  Newark.  N.  J.,  under 
the  firm  name  of  Averlll-Matthows  Co.,  to  rarry  on  a  Ken- 
i-r«l  contracting  buslne.ss,  lnclu(lln^r  sown^ro  disposal  and  wa- 
ter-works. Mr.  Averlll.  President  and  Conoral  Manager,  h.is 
l>een  associated  for  tho  past  six  years  with  Mr.  John  VV.  Hellor, 
n  contractor,  of  Newark.  Mr.  Matthews  has  been  en^aRcd  In 
enftlneerluK  and  construction  work  for  a  number  of  years  In 
the  United  States  Reclamation  Service,  with  private  irrigation 
companies  In  the  West,  and.  more  recently,  with  the  Pearson 
Knuineerlnn   Corjioration    in   Spain. 

Mr.  Joseph  T.  Richards,  whose  retirement  as  Consulting: 
Entrlneer  of  Maintenance-of-Way  of  the  Pennsylvania  R.R. 
was  noted  in  "EnBineerinp  News,"  Feb.  25,  has  been  placed 
on  the  company's  "Roll  of  Honor."  He  was  largely  in- 
fluential, durinp  the  many  years  he  was  at  the  head  of  the 
MRintenance-of-Wa\-  Department,  in  establishinK  the  present 
higrh  standards  of  the  company  for  track,  stations,  bridKes  and 
operntinK  yards.  Mr.  Richards  was  born  near  Rising  Sun, 
Md..  in  1S45.  and  was  educated  at  the  West  Nottingham 
Academy,  in  Cecil  Co..  Md.  He  entered  the  service  of  the 
Pennsylvania    R.R.    in    1869   as    rodman    and    transitman. 

Mr.  Clinton  Cowen.  whose  appointment  as  State  Highway 
Commissioner  of  Ohio  was  noted  in  our  issue  of  Mar.  25.  was 
born  in  1862,  and  was  educated  at  the  public  schools  and 
Dennison  I'niversity  in  Ohio.  After  leaving  college,  he  de- 
voted a  couple  of  years  to  surveying  and  modeling  and  map- 
ping the  historic  earthworks,  ancient  remains  of  cliff  and 
valley  dwellers  in  the  southwestern  part  of  the  United  States, 
after  which  he  opened  an  office  in  Cincinnati  and  carried  on 
a  miscellaneous  practice  for  a  number  of  years.  He  was 
elected  County  Surveyor  of  Hamilton  County  In  1901  and  has 
continued   In   the   same   position   up   to   the   present  time. 


William  E.  Maher.  a  well-known  contractor  of  Philadel- 
phia, Penn..  died  recently  at  the  Presbyterian  Hospital  in  that 
city.  Mr.  Maher  was  Acting  Chief  of  Highways  under  the 
regime   of   Mayor  Weaver. 

James  McCleman.  founder  of  the  contracting  firm  of  H.  A. 
McCleman  &  Sons,  of  Philadelphia.  Penn.,  died  recently  at  St. 
Anges  Hospital  in  that  city  as  the  result  of  injuries  sustained 
In  a  fall  several  weeks  ago.  Mr.  McCleman  was  65  years  of 
age. 

J.  S,  Hill,  formerly  an  officer  of  the  U.  S.  Coast  and 
Geodetic  Survey,  died  recently.  His  principal  work  in  the 
survey  was  the  triangulation  of  the  Texas-California  arc.  Mr. 
Hill  left  the  survey  to  go  into  farming  on  a  large  scale  in 
the  Sacramento  Valley.  He  was  married  not  long  before  his 
death 

Theodore  Guillaudue,  at  one  time  Consulting  Engineer  to 
Thomas  A.  Edison,  committed  suicide  Mar.  28  at  his  home  in 
Freehold.  N.  J.  Mr.  Guillaudue  was  born  in  New  York.  Ho 
was  a  retired  marine  engineer  and  worked  with  Mr.  Edison 
aftei  retiring  from  active  service  on  ocean-going  steamships. 
He  was  nearly  SS  years  old,  and  left  two  sons  and  a  daughter. 

William  Hunter.  M.  Am.  Soc.  C.  E.,  Chief  Engineer  of  the 
Philadelphia  &  Reading  Ry.,  died  at  the  Jefferson  Hospital  in 
Philadelphia,  Apr.  2  as  the  result  of  a  stroke  of  paralysis  sus- 
tained while  he  was  waiting  for  a  train  in  the  Reading  Termi- 


iiiil.  .Mr.  Hunter  wan  born  nt  .MoHOlem,  HerkH  Co,,  ponn.,  In  isn't. 
Mr  Krailiiatod  from  the  Polylcrhnic  College  of  PeiinHylvanIa  In 
IH72.  and  Ihi-  sanui  year  entoroil  the  iiervico  of  tho  Phlln- 
dolphla  &  ItoudltiK  ax  a  roilman,  romalnlng  with  the  company 
for  ftntr  yoiirn.  Mr.  Iluiilor  fhon  wont  Into  buslnr-NH  for  him- 
self, an<l  a  year  later  cnlorod  lln-  employ  of  tho  PittHburgh  & 
I,aUe  Kriii  It. It.  as  MIvIhIou  lOiiglnei-r.  Tho  following  year. 
In  1K7S.  ho  roluriioil  to  tho  Plilladolpbia  &  Uoading.  mid  Hub- 
Hoi|Uonlly  biM-iiini"  ANHlHtant  I'lnglnoor.  AhhIhI.'iiiI  ItoadinaHter 
and  AMMlHtanl  Chlof  Englnoor,  lioing  ,ipl>olnto<l  fMilof  lOiiKlnoer 
In    190(1. 


COMING    .MEETINGS 

KiWA     STREET     A.N'I)     I.VTKUi;Ul!A,\      HAII.W'AY     ASSOCIA- 
TION. 
.\pr.     22-23.       AiiMual     con  vont  Ion    at     Kiokuk.    Iowa.       Secy.. 
II     E.    Weeks.    Davenport.   Iowa. 
.MR     HHAKE    ASSOCIATION. 

May    4-7.       Convention    at    f;hlcago.       Secy.,    F.    M.    Nells,    53 
Stato  St.,   Boston.   .Mass. 
AMERICAN    WATER   WORKS   ASSOCIATION. 

Mav     10-14.      Annual    meeting    in    Cincinnati.      Secy.,    J.    M. 
Diven,   47   State  St.,   Troy.   N.   Y. 
NATIONAL    FIRE    PROTECTION    ASSOCIATION. 

May  11-13.     Annual  meeting  at  Hotel  Astor,  New  York  City. 
Secy..   Franklin   H.   Wontworth,   87   Milk   St..    Boston,   Mass. 
CONFERENCE  OF  BUILDING   INSPECTORS. 

May   14.     Meetivig   in   New  York   City.      Secy.,   Sidney  J.   Wil- 
liams,   Madison,    Wis. 
INTERNATIONAL    RAILWAY    FUEL    ASSOCIATION. 

May    17-20.      Annual    meeting   at   Chicago.      .Secy.,   C.    G.    Hall. 
922   McC:ormick    Bldg..   Chicago. 
.SOUTHWESTERN    ELE(-TR1CAL   AND   GAS    A.SSOCIATION. 
Mav   19.      Annual   convention  at   Galveston,  Tex.      Secv..   H.   S. 
Cooper,    Dallas.   Tex. 
NATIONAL   MACHINE    TOOL    BCILDERS'    ASSOCIATION. 
May  20-21.     Spring  meeting  at  Atlantic  City,  at  Hotel  Marl- 
borough-Blenhelm      .'^ecy.,  <'harles  E.  Hlldreth,  Worcester, 
Mass. 
MASTER  BOILER  MAKERS'   ASSOCIATION. 

May     25-28.       Annual     meeting     in     Chicago.       Secy..     11.     I>. 
Vought.    95    Liberty   St.,   New    York   City. 
NATIONAL   DISTRICT   HEATING    ASSOCIATION. 

June    1-3.      Annual    convention    at    Hotel    Sherman,    Chicago. 
Secy.,  B.  L.  Gaskill. 
AMERICAN   SUPPLY  AND   MACHINERY   MANUFACTURERS- 
ASSOCIATION, 
.lune   3-4.      .\nnual   convention   at   Bellevue-Stratford,   Phila- 
delphia,   Ponn.       Secy.,     F.     D.     Mitchell,     1510     Woolworth 
Bldg..   New  York   City. 
NATIONAL    CONFERENCE    ON    CITY    PLANNING. 

June     7-9.       National     Conference     in     Detroit.     Mich.       Secv.. 
Flavel   Shurtleft,    19   Congres.s   St.,    Boston.   Mass. 
AMERICAN     RAILWAY     MASTER     MECHANICS'     ASSOCIA- 
TION. 
June    9-11.      Annual   convention    in    Atlantic   City.      Secy.,   Jos. 
M.   Taylor,   Karpen   Bldg..   Chicago. 
MASTER    CAR    BUILDERS'    ASSOCIATION. 

June  14-16.     Annual  convention  in  Atlantic  City.     Secy.,  Jos. 
M.   Taylor,  Karpen   Bldg.,   Chicago. 
OHIO      SOCIETY      OF      MECHANICAL.      ELECTRICAL      AND 
STEAM    ENGINEERS. 
June   17-18.     Semi-annual   meeting  at  Toledo.     Secy..   Frank 
E.   .Sanborn,   Ohio  State  University,   Columbus. 
.-SOCIETY    FOR   THE    PROMOTION    OP    ENGINEERING    EDU- 
CATION. 
.June    22-25.      Annual    meeting   at    Iowa    State    College,    Ames, 
Iowa.     Secy..  F.  L.  Bishop.  University  of  Pittsburgh,  Pitts- 
burgh.  Penn. 
AMERICAN   SOCIETY    FOR    TESTING    MATERIALS. 

June  22-26.     Annual  meeting  in  Atlantic  City.     Secy.,   Edgar 
Marburg,   University   of  Pennsylvania,   Philadelphia,   Penn. 

American  Institute  of  Electrical  Engineers — A  two-day 
meeting  will  be  held  in  Pittsburgh  on  April  15  and  16  under 
the  auspices  of  the  Pittsburgh  Section  and  the  Industrial 
Power  Committee.  The  program  includes  the  following 
papers:  "Industrial  Control  in  the  Foundry."  R.  H.  McLain; 
"Mill  Controllers,"  H.  F.  Stratton:  "Steel  Mill  Controllers."  .J. 
S.  Riggs-  "Control  of  Direct-Current  Hoists,"  E.  G.  Stoltz  and 
W.  O.  Lum:  "Direct-Current  Control  for  Hoists."  W.  T.  Snyder; 
"Control  of  Alternating-Current  Mill  Motors."  A.  Simon;  "Al- 
ternating-Current Hoist,"  R.  E.  Brown.  The  32d  Annual  Con- 
vention will  be  held  at  Deer  Park.  Md..  June  29  to  July  2.  with 
headquarters  at  the  Deer  Park  Hotel,  where  technical  sessions 
will  be  held.  There  will  be  papers  on  electro-physics,  elec- 
trical industrial  machinery,  illumination  and  electric  railroad- 
ing. A  special  convention  will  be  held  at  the  Panama-Pacific 
Exposition  in  San  Francisco  from  Sept.  16  to  18.  This  time 
has  been  arranged  instead  of  attempting  to  hold  the  annual 
convention  at  about  the  time  of  the  International  Engineering 
Congress,  which  immediately  follows  the  special  convention. 
The  technical  sessions  will  be  limited  to  the  morning  and 
afternoon  of  Sept.  16  and  17  in  order  to  leave  tho  rest  of  the 
time  free  for  inspection  trips,  etc. 
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SmaJl  Safety  AVinch 

The  small   cast-iron   hand   winch   for  wall,   post   or  A-frame 
use   in   small   contracting   work,    shown    in   the   accompanying 

slietch,  has  recently  been 
designed  by  the  Stevenson- 
Adamson  Manufacturing 
Co.,  Aurora,  111.  The  drum 
is  driven  by  a  worm  and 
gear,  so  that  the  load  is 
held  in  any  position.  The 
weight  is  56  lb.;  capacity, 
500  lb.;  drum,  6x7  in.;  gear 
ratio,    12:1;   and   price,    $8. 


■iUiJ 


Grout  Mi.xer  and  Distributer 

,.  A    novel     portable     plant 

" — '  for  mixing  and  distributing 

SaFETT   Hand  WiXCH  grout    for    brick    paving    is 

being  put  out  by  the  Marsh- 

Capron  Mfg.  Co.,  of  Chicago.     As  shown  in  the  accompanying 

view,  it  consists  of  a  small  batch  mixer  mounted  on  a  truck 

and   discharging   into   the   pivoted   hopper   end   of  a   long   pipe 

chute.      The    discharge   end    is    fitted    with   a   plate    perforated 

with     1-in.     holes,     for    distributing     tlie     gr<_  Jt,    and    is    sup- 


.Maciuxe  I'oit  Groutixg 
Pavements 


ported  by  a  castor  which  allows  of  swinging  the  chute  from 
side  to  side.  The  mixer  is  driven  by  a  2-hp.  gasoline  engine 
(not  shown).  The  weight  of  the  outfit  complete  is  about 
1000  lb. 

Netv   IndUNtrial-KalUvay   Carx 

A  new  type  of  industrial-railway  car,  especially  designed 
for  handling  materials  in  concrete-road  construction,  has  been 
developed  by  the  Orenstein-Arthur  Koppel  Co.,  I'ittsburgh, 
Penn.  A  .steel-channel  frame  carries  three  pairs  of  angle-iron 
Inverted  rockers,  on  which  rest  sheet-steel  bodies,  or  buckets, 
of  12-cu.ft.  capacity  each.  Single-body  cars  can  be  made 
but  the  three-body  car  is  more  convenient,  as  it  will  carry 
all   the   ingredients   of   the   concrete — cement,   sand   and   stone. 

The  bodies,  or  buckets,  have  projecting  pins,  by  which 
they  may  be  I'ftti.  jff  tin-  rotkors.     For  X\\'\9.  purpose  concrete 


mixers  are  provided  with  jib  cranes  and  traveling  hoists, 
so  that  the  car  bodies  are  lifted  and  carried  to  the  top  of  the 
mixer  and  dumped.  This  unit  may  also  be  used  as  an  ordinary 
dump-car.  The  equipment  shown  in  the  accompanying  illus- 
tration was  built  especially  for  the  Oregon  State  Highway 
Commission. 

*     *      « 

Po«er  AVinch    for  Trucks 

The  power  winch  for  motor  trucks,  shown  in  the  accom- 
panying figure,  was  designed  by  the  Northern  Engineering 
Works,  of  Detroit,  for  one  automobile  concern,  but  has  been 
adopted   since   by   others. 


AVTO-MOBILE    PoWEU    HoiST 
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The  winch  is  of  the  platform-drum  type,  with  either  spur 
or  worm  gearing,  is  fitted  with  a  hand  brake  and  is  driven 
from  a  clutch  connection  to  the  truck  motor-shaft.  It  is 
mounted  at  the  forward  end  of  the  body  and  generally 
used  for  hauling  in  or  out;  with  a  frame  and  tackle,  it  can 
be  used  for  hoisting.  The  winches  are  all  single-line  units 
ranging   from   1000-   to  2000-lb.   capacity. 


KaiHvay   Inspection   Motor   Car 

The  railway-inspection  motor  car  shown  in  the  accompany- 
ing view  has  been  designed  by  the  Sheffield  Car  Co.,  of  Three 
Rivers,  Mich.,  and  the  Fairbanks,  Morse  &  Co.,  of  Chicago 
(designated  as  Model  35).  The  car  is  12  ft.  S  in.  long  and 
5  ft.  8  in.  wide  as  built  for  standard-gage  track.  It  weighs 
4000   lb. 


I  Nhl   ^1  l;l  \l,-l.'  \ll,\\ 


i;  VII  WW    Inspection    Motok  C'ai; 

The  cur  Is  haiidliMl  Uko  an  automobile,  but  In  construc- 
tion and  finish  It  Is  a  railway  motor  car.  A  30-hp.  gasoline 
t-nglno  drives  u  Jack-sliaft  through  a  single-plato  clutch, 
double  bevel  gears  and  n  three-speed  transmission.  The  Jack- 
shaft  drives  each  rear  wheel  by  a  chain.  The  wheels  have 
turned  treads,  spring  suspension  and  roller  bearings  on  a 
dead  axle.  It  Is  claimed  It  can  run  from  4  to  f.O  ml.  per  hr. 
The  body  has  a  full  standing  roof,  closed  ends  with  low- 
(liiip  windows,  seiiil-closed  sides  with  curtains  and  two  doors. 
There  uro  eight   Independent   rvvulvliiK  scuts. 
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Figs.  1  axd  2.    Fairport,  X.  Y.,  Lift  B.uu  .  •  nv   ir.    r 
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se.   lower  Me«,   erecting   extension   girder) 
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tlie  site  of  the  old  abutment.  Tn  order  not  to  increase 
the  grade  of  the  north  approach,  whicli  was  already  pro- 
iiibitive  (10%),  and  on  account  of  a  railway  crossing  at 
the  foot  of  this  approach,  it  was  impossible  to  design  a 
structure  of  the  fixed  type.  On  the  other  hand,  it  was 
desired  to  reduce  the  grade  of  the  north  approach,  and 
this  could  only  be  accomplished  by  a  bridge  of  the  lift 
type.  It  was  necessary,  iiowever,  that  tlie  south  end  of 
the  striicture  conform  to  the  original  elevation  of  tlie 
street,  on  account  of  its  proximity  to  several  village  busi- 
ness blocks  and  also  on  account  of  the  intersection  with 
West  Ave.  at  the  southwest  corner.  This  condition  could 
be  met  by  con.structing  the  liridge  on  a  grade.  As  the 
width  of  West  Ave.  was  reduced  one-half  by  the  location 
of  the  south  abutment,  provision  had  to  be  made  to  allow 
the  full  width  to  the  street  when  the  bridge  is  in  the 
"down"  position. 

After  considering  these  controlling  features  the  type  of 
bridge  adopted  by  the  department  was  a  four-post  lift, 
constructed  on  a  4%  grade  and  at  a  skew  of  32°.  The 
trusses  were  of  the  Warren  type;  but  the  west  truss  in- 
stead of  being  designed  a  through  truss  for  its  entire 
length  was  shortened  about  25  ft.  and  tlie  remaining  dis- 
tance spanned  by  an  extension  girder  carrying  a  20-ft. 
roadway  shelf  in  the  shape  of  a  triangle.  When  the  bridge 
is  down,  its  appearance  is  the  same  as  that  of  a  bridge  of 
the  fixed  type;  the  counterweights,  lifting  frame,  et*.. 
are  concealed  in  underground  rectangular  reinforced- 
coucrete  pits.  The  improvement  to  Main  St.  is  very 
marked  in  that  the  old  north  approach  has  been  reduced 
from  al0%toa4%  grade. 

The  length  of  the  span  between  center  line  of  lifting 
posts  is  139  ft. ;  distance  between  trusses  is  40  ft. ;  dif- 
ference in  elevation  between  one  end  of  the  bridge  and  the 
other  is  5.54  ft.  C'antilevered  brackets  on  the  outside  of 
each  truss  carry  the  sidewalks  which  give  an  additional 
width  of  10  ft.  The  total  weight  of  the  steel  is  350  tons. 
The  extension  girder  is  made  up  of  two  j)]ate-girders  58 
ft.  long,  10  ft.  deep  at  one  end  and  8  ft.  deep  at  the  other, 
placed  parallel,  and  joined  together  by  diaphragms.  The 
girders  are  joined  to  the  truss  at  the  second  panel-point 
l)y  riveting  the  end  diaphragm  to  the  lower  chord.  No 
other  rigid  connection  is  made;  the  .south  end  of  the  truss 
simply  rests  upon  a  beaming  plate  attached  to  the  dia- 
phragm at  this  point.  The  truss  sits  l)etween  the  girders 
in  such  a  nuuuu-r  that  the  tup  of  the  flanges  on  the  girder 
are  level  with  the  top  of  the  Hoor-beanis.  The  floor  is  com- 
posed of  two  thicknesses  of  yellow  pine,  the  lower  being 
4-in.  treated  timber  and  the  upper  a  2-'iu.  untreated  wear- 
ing surface. 

The  bridge  has  ii  lift  of  1(>  ft.  7  in.  It  is  operate.l  by 
two  37-lip.  motors  located  under  the  east  sidewalk  near 
the  center  of  the  span.  The  operating  sluift  runs  across 
the  bridge,  and  the  bridge  is  raised  or  lowered  by  two 
cables  (in  the  lower  chord  of  each  truss)  which  run  over 
sheaves  on  the  end  posts  and  the  lifting  frame  to  iindu.r- 
nges  in  the  pit  floor  and  sidewails. 

The  moving  part  of  the  briilge.  whidi  woighs  about 
■'175  tons  conii)lete,  is  balanced  by  two  reinforced  coun- 
terweights (one  in  each  pit).  Konr  1%-in.  cables  are 
attached  to  the  counterweights  at  each  corner  of  the 
Itridgc,  and  these  pass  over  large  slu<nves  on  the  balancing 
-haft  to  the  lower  chord  of  the  lifting  frame.  The  south 
weight  is  nliout  10  tons  heavier  than  the  north  due  to  the 
iidditional    wcil'IiI    nf    the    evlensjon    girder.       Alioiit,    15 


tons  of  concrete  blocks  are  provided  for  adjustment  pur- 
poses. The  balancing  shaft  rests  on  heavy  beams  whicli 
span  the  pits  near  the  top.  The  operating  machinery  has 
a  total  weight  of  46  tons. 

The  motors  are  for  three-phase  60-cycle  alternating 
current  at  220  volts.  The  synchronous  speed  is  600  r.p.ni., 
and  the  power  supply  is  controlled  so  as  to  limit  the  torque 
of  each  nu)tor  to  4/3  normal.  The  average  time  for  rais- 
ing the  bridge  is  45  sec.  Automatic  cutout  switches  are 
provided  for  safety  in  operation. 

The  operator's  cabin  is  located  near  the  southeast 
comer  of  the  bridge  and  is  a  two-story  frame  structure 
about  10x12  ft.  in  plan.  Stairs  are  provided  for  foot 
travel   when  the  Ijridge  is  raised.     The  pits  have  rein- 


Fui.  3.    Uncoverku  Pit,  Showing  Bal.vncing  Shaft. 

t'.\BLKS  TO  C'OUNTERWKIUHTS,   ETC. 

forced-concrete  walls  ;>  ft.  thick  and  are  10  ft.  wide,  53 
ft.  long,  and  2.S  fi.  deep.  They  have  a  covering  of  12-in. 
I-beams  incased  in  loiicrete,  with  trap-doors  at  the  end 
posts  for  access  to  the  machinery. 

Each  corner  of  the  bridge  and  each  bearing  on  the 
masonry  is  at  a  diU'erent  elevation  because  of  grade  and 
skew  ;  tile  floor-beams  are  level  at  right  angles  to  the  truss. 
The  end  of  the  briilge.  from  one  lifting  post  to  the  other, 
is  on  a  2l/o^  grade,  but  the  lifting  jiosts  and  the  frame- 
work are  so  consfrncled  that  tlie  lower  chord  of  the  lifting 
frame  is  horizontal,  and  the  lifting  jiosts  are  plumb.  The 
anchorages  in  each  pit  are  at  tlie  same  elevation,  and  the 
counterweights  nu)ve  vertically  in  a  horizontal  position. 

The  total  cost  of  this  bridge  to  the  state,  exclusive  of 
the  excavation  charge,  was  $75,000.  II.  S.  Kerlmugli. 
inc.,  was  contractor,  and  K.  1*.  William.s.  uf  Rochester. 
Division  Engineer. 
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WaterprooAng  £xistin|(  Con- 
crete Strwcttuires* 

'I'lic  slunii,'c  works  ninl  tiiiiiicl  (•uiiiit'cti'il  with  llic 
StriiwlH'rrv  X'nlli'V  l'n>j('<l  ol'  tin-  l'.  S.  Itctlaniatioii  Ser- 
vice lire  loeiiletl  in  llie  W'asiilrli  Mdiiiiliiins  iit  an  ele- 
vation ol  Toiiil  ft.,  surroiiiiileil  liy  iiioiinlaiiiH,  some  of 
vvliiili  reaeli  an  elevation  ol'  lO.OOd  ft.  aliove  sea  level, 
'riiere  is  a  wide  variation  in  letn|ieratnre  in  this  vicin- 
ity iliiriiii,'  tlie  entire  year,  and  the  cliniiite  is  very  sevi'ic 
during:  the  winter  inonths.  the  lowest  teiii|ieratiire  on 
reitird  lieiiifj;  "lO"  below  zero.  'I'he  snowfall  ran'ies  fruni 
10  ft.  in  low  years  to  J  I  fl.  in  hij,di  years.  On  aei-ounl 
of  these  conditions  of  extreme  cold,  with  alternate  thaw- 
ing' and  free/iiii:.  the  action  of  water  and  frost  on  con- 
erele  that  is  not  impervious  is  very  ii:arkcd. 

Ihirinj;  the  lirst  winter  after  the  eonercle  stnictnres 
ill  the  Strawherry  N'alley  had  heen  hiiilt.  the  snowfall 
was  very  heavy,  and  the  nsnal  wide  ranj^'c  of  teniperatnre 
wiis  e.\|ierieiucd.  DiinnL:  the  middle  of  the  day  the  >un 
was  warm  enouirli  lo  llmw  some  of  the  snow  lyiiiu  on 
tlie  structures,  aiid  at  iii^lit  tlie  temperature  would  ;;() 
down  to  anywhere  from  :;'()''  to  .">()"  helow  zero;  and  also 
the  How  of  water  in  the  feeder  canal  would  lower,  leaving' 
wet  surfat'es  exposed  to  the  extreme  low  tem])eraturi' 
wherever  the  water  came  in  coutacl  with  the  concrcti'. 
The  eonerete  in  the  structures  had  heen  carefully  .'iradcd, 
and  inspected  when  put  in,  hut  no  attempt  had  Incn 
made  to  waterproof  it  aiul.  as  a  result  of  it  heinji  sli^ditly 
|>ervious  to  water,  many  of  I  lie  concrete  faces  that  were 
I'Xjiosed  to  the  fluctuations  of  the  surface  of  the  water 
sealed  badly.  This  was  particularly  true  around  the 
eoncrcte  ])iers  between  gates. 

An  insi)ectiou  of  the  structures  in  the  s|ii'ini;  indicated 
that  some  sort  of  waterjiroofing  should  i)c  ap|>lied.  in 
order  to  avoid  the  necessity  of  lonstantly  makiiiii;  ex- 
pensive repairs.  A  study  was  made  of  the  various  water- 
jiroofing  processes  in  common  practice,  and  since  the 
structures  were  eomi)leted  it  was  decided  to  treat  the  con- 
crete witli  some  sort  of  preventive  against  alisorption  of 
water  by  the  surfaces  exposed,  and  in  view  of  the  con- 
ditions, it  was  decided  to  treat  the  vertical  surfaces  with 
alum  and  soap  solutions  and  the  lioi'izontal  ones  with 
parallin. 

Matkimaks  AM)  M  irriioDs 

'I'he  alum  solution  was  made  i)y  dissolving  2  oz.  of 
alum  in  one  gallon  of  hot  water.  The  soajt  solution 
was  composed  of  %  lb.  of  eastile  soap  di.ssolve<l  in  one 
gallon  of  hot  water.  The  paratlin  was  boiled  to  rid  il 
of  any  water  content,  as  the  pre.seiiee  of  water  rendered 
it  hard  to  a])ply.  Ordinary  commercial  ])roducts  were 
used. 

Pakaki'IN — The  surface  to  be  treated  was  first  en- 
tirely freed  from  all  moisture,  loose  concrete,  dirt  or 
other  foreign  sub.stances.  The  paraffin  was  then  heated 
and  a])i)lied  to  the  surface  of  concrete  with  a  paint  brush, 
■'m]  was  forced  into  the  pores  by  flashing  tl;e  flames  of 
il  blow  torch  over  the  surface. 

Ai.VM  AND  Soap — The  result  recpiired  in  this  ajipli- 
raticm  was  to  cause  an  insoluble  stearate  to  be  formed  in 
the  pores  of  the  concrete  by  mixing  the  soaj)  and  alum 
solutions.     In   this  process   the  surface  of  the   concrete 

•From  information  furnished  by  the  U.  S.  Reclamation  Ser- 
vice. 


was  prepared  in  the  siinic  manner  as  for  the  |)ara(Iin 
trealnicni.  The  alum  solution  was  then  ap|ilied  at  a 
tcmperaliiie  id'  100"  \<\  with  a  moderately  stiff  brush, 
and  was  worked  in  with  a  stiff  horse-brush.  While  the 
Hiirfaee  was  still  moist  from  this  treatment  the  hot  soap 
solution  was  applied  in  the  same  manner  as  the  alum 
solution.  One  treatineni  with  each  solution  in  the  manner 
described  above  constiluted  a  coat.  If  oIImt  coals  wviv 
deeme<l  necessary,  they  were  apjilied  m  a  manner  sim- 
dar  lo  tlie  lirst  coal,  after  the  pieceiling  coat  hail 
heel!  allowed  to  stand  2  1  hours  or  nion;.  The  work  of 
;i|i|ilii  at  loh  was  carried  on  by  two  men,  oik!  applying 
llie  solution  and  the  other  following  and  working  the  .same 
in  as  desi  Tilled  aliii\e. 

f'os'is 

The  two  men  engaged  in  this  work  received  compensa- 
tions of  $T.")  and  .$S(l  each  per  month.  The  cost  of  water- 
proofing materials  was  as  follows:  Cudahy's  (icnoa 
liiaiid  of  raslile  soap  at  \'IY2^'-  P*-''  "'•  '  aliini  at  LSc. 
|ier  111.;  and  crude  |iaralliii  at  $1.H()  per  cut.  N'ecessary 
linishes  cost  $(!.()(!. 

Twelve  structures  in  all  were  treated,  the  surface  area 
covered  being  ajiproximately  28,000  .sq.ft.  Four  thou- 
sand feet  of  this  was  treated  with  jiaraflin  at  the  rate 
of  one  pound  for  11%  sq.ft.,  and  the  remainder  with 
alum  and  soap.  It  required  one  gallon  of  alum  solution 
and  a  half  a  gallon  of  soap  solution  to  cover  50  sq.ft.  with 
two  coats.  On  an  average  two  coats  of  alum  and  soap 
were  applied  at  a  total  cost  of  76c.  per  100  sq.ft.,  and 
ranged  from  41c.  for  the  lowest  to  $1.28  for  the  highest. 
The  cost  of  one  coat  of  paraflin  ranged  from  $1.70  to  $;5.78 
])er  100  .sq.ft.  and  averaged  $2.11.  This  cost  covers  ev- 
erything except  general  c.xi)ense.  One  coat  of  parallin 
was  all  that  could  be  apj)lied,  as  the  concrete  would  not 
absorb  more,  nor  could  any  more  be  forced  into  tlie  pores 
by  heating. 

Results 

No  actual  tests  were  made  to  determine  the  impervi- 
ousness  of  the  concrete  after  treatment,  but  the  struc- 
tures that  were  repaired  and  treated  have  gone  through 
two  severe  winters  and  no  further  disintegration  of  the 
concrete  on  any  ])art  has  occurred,  and  thus  the  results 
obtained  by  this  style  of  water])roofing  may  be  consid- 
ered entirely  satisfactory.  It  is  believed  that  waterjjroof- 
ing  of  some  kind  is  absolutely  neces.sary  in  connection 
with  the  building  of  concrete  structures  where  they  are 
exposed  to  the  kind  of  weather  conditions  that  prevail 
in  the  Strawberry  Valley,  in  order  that  the  life  of  the 
structure  may  be  prolonged  without  expensive  repairs. 
The  concrete  piers  between  the  gates  were  repaired  and 
waterproofed  and  no  disintegration  whatever  has  been 
ob.served  since  on  them. 

The  above  work  was  in  charge  of  J.  L.  Lytel,  Project 
-Manager.  Strawberry  Valley  Project,  Provo,  Utah. 

'm 

V'Aectrie  :»!otor  rntnibu.srs  are  being  run  by  the  City  of 
York,  lOnKlaiid.  The  vehicle  scats  22  passengers  and  weighs, 
with  the  storagje  battery,  about  8000  lb.  The  battery  used 
comprises  64  Edison  cells,  is  placed  under  the  seats,  and  has 
a  capacity  of  300  amp.-hr.  at  72  volts.  The  omnibus  can  run 
at  speeds  from  10  to  12  miles  an  hour  and  can  make  40  to  45 
miles  before  recharging.  One  advantage  of  the  electric  omni- 
bus is  that  it  requires  so  little  attention  from  the  driver 
that  he  is  able  to  act  as  conductor  as  well  as  motorman.  The 
entrance  door  is  at  the  front,  beside  the  driver's  seat,  and  by 
running  without  a  conductor  the  operating  cost  is  greatly 
reduced. 
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The  pomprehen.<ive  system  of  track  elevation  for  the 
eliminatiou  of  railway  grade  erossiiig.s  of  streets  in  Chi- 
cago is  conipliiated  at  some  points  by  the  existence  of 
railway  track  crossings  at  the  street  level.  Some  of  these 
are  retained  as  track  crossings,  but  removed  above  the 
street  level.  Others  are  eliminated  by  raising  one  of  the 
intersecting  lines  to  cross  the  street  and  raising  the  other 
line  to  a  sufficient  height  to  carry  it  across  the  lower 
elevated  line  as  well  as  the  street.     An  interesting  case 


[•ago  &  Western  Indiana  line  will  be  elevated  about  10 
ft.  (or  to  IT  ft.  above  the  new  street  level),  giving  a 
clearance  of  13  ft.  6  in.  in  the  subway.  The  Rock  Island 
line  will  be  elevated  about  33  ft.  above  the  present  level 
(or  40  ft.  above  the  street  at  the  crossing),  giving  a  clear- 
ance of  17  ft.  above  the  tracks  of  the  other  road. 

This  crossing  under  construction  is  shown  in  Fig.  1, 
with  the  old  grade  crossing  at  the  right,  and  three  of  the 
five  spans  of  the  high-level  line  erected.  The  Rock  Island 
tracks  are  on  the  far  side  of  the  watchman's  cabin,  while 
the  Western  Indiana  tracks  are  in  the  foreground  and  on 
a  curve.     These  latter  tracks  (ten  in  number)  will  run 


Fic.  1.     IIkiii-Lkvkl  \'iAi)i  ct  of  Double-Dkck  C'rossixc  of  thk  Rock  Isl.wd  Lixes  .\nd  Chicago  & 
Wksterx  IxniANA  R.H.  ai-  IDth  St..  Chicago 

(The  present  tracks  are  at  the  street  level.  The  five  Rock  Island  tracks  will  be  on  the  flve-span  girder  bridge. 
The  ten  Western  Indiana  trucks  will  pass  beneath  this  bridge,  but  raised  to  about  the  level  of  the  tops  of  the  cars  shown 
30  as  to  pass  over  the  street) 


of  this  latter  cla.ss  is  the  crossing  of  the  Chicago,  Rock 
Island  &  Pacific  Ry.  and  the  Chicago  &  Western  Indiana 
R.R.  at  79th  St.  (Auburn  Park),  which  was  originally 
planned  as  belonging  to  the  former  class  of  crossing.  It 
forms  a  part  of  the  track-elevation  scheme  of  the  C,  R. 
I.  &  P.  Ry.,  described  in  our  last  week's  issue. 

The  two  railway  lines  intersect  at  an  angle  of  al)out 
17°,  wliich  will  be  modidcd  to  about  22°  in  tiie  new 
work.  Tile  street  will  be  lowered  about  7  ft.  below  the 
normal  level   (with  ap|)roach  grades  of  3%).     The  Chi- 


through  between  the  piers,  being  raised  to  about  the  level 
of  the  top  of  the  pyramidal  footings  of  the  piers.  At 
the  right  is  a  locomotive  crane  setting  one  of  the  main 
girders,  and  at  the  left  is  the  hollow  abutment,  above 
which  rises  the  elevator  tower  and  chute  of  one  of  the  con- 
creting trains.  The  general  layout  of  the  crossing  is 
shown  in  Fig.  2. 

The  work  is  being  done  without  interruption  to  traffic, 
although  4.'")()  to  ."iOO  ti'ains  pass  over  the  irossing  daily. 
The  tracks  were  diverted  and  the  crossing:  shifted  teni- 
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jM)nirily.  ><>  a>  tc  Ifavo  Iho  onsi  side  of  Hie  n;;lil nf-wny  lv.'>.'>  Iniiiliii;.',  jiimI  11  tiaitixc  forci- of  \i\',',   of  IIk;  livc-lmirl 

1  It'll r  for  till-  <oii.striiitioii  work.     Tlif  strtirtiirc  will   Ik-  oh  a  !»()  ft.  s|iaM.    'I'lic  assiimril  wimi  load  is  .'JO  Hi.  per  ti<\. 

Iitiilt  lir.xl  lor  llircc  trarks,  with  a  lciiip<trary  ai>proa(li  of  ft.  011  tin-  ;;inlcrs  and  |>icr.s  (acting  at  ri;;lit  aiifrlrK  to  flic 

1  l/n*;J  >:radc  at  tlu'  .><outli  riid.     Wlu'ii  this  portion  m*  ioim-  piers)  ;  ami  for  tin-  train  a  wind  load  of   100  Ih.  per  lin 

pli'li'il  trallic  will  In*  divcrtod  from  tin-  surface  tra«  kn  to  ft.  of  track,  applieil  '  ft.  atxive  the  rails, 
tin-  elevated  tracks,  and  cotistnietion  work  prosecuted  on  At  the  street  crossinj;.  the  (MhIs  of  the  |)iers  arc  incor- 

tlie  west   side  of  the   ri^dit-of-wav    for  the  other  tracks.  porated   in   the  ahiitinents  of  the  span   for  the  low-](!Vel 

I  luring  the  progress  of  the  Work  tin'  >\\  itches  and  si;;nids  i»rid;:c.      To    -iipporl    the    lloor-hcanis   acroKS    the   Ktreel, 

lire  oi)eraled  hy  hand.  three   lines  ,,(  deck-;.'irders  are   placed    in   line   with   the 

The  orijrinal  crossin;,'  had  four  tracks  for  the  ('.  &  W.  piers,  l(rid;;in;,'  tlu'  ;,'ap  over  the  stnujt   (  KIk-  •!)•     'I'lii: 

I.   \i.\{.  and   three   for   the    Hock    Island    Lines,   hnt   the  part  of  the  striiilnre  re(|iiires  two  colnnins  in  the  Ktreet, 

new  crossing:  will   have  ten  and    live  Irai'ks  re8|ieetively,  lint   these  are  so  Ideated  as  lo  lie  ( (niiliincd   uilh  Iho  eol- 

with   an    interehaujje    connectinij    tnnk    on    a    ;:rade    of  nniiis  of  liic  low-level  spnii.     Thcx'  (oliiiiins  arc  fonnded 

(•.TTi'/'J ,  a.s  shown  in  Fijr.  '-'.     'i'lie  nnnilier  of  trains  over  on    concrete   piers    Iniilt    in    upcii    wells   carried    down    \i> 

the  en».s.sinf;  is   KM  per  'i\  lir..  ahout  e(pially  <livi(k'd  he-  .Milid  rock. 

twiH-n    the    two    lines,    while    the    work-train    intivements  Tlie  aluilineiit,- arc  ol'  nmisual  ilc>i;:ii  ( l''i;r.  •")).    Irtslod 

brinj:  the  total   to  ahout  ."iOO  trains  in  all.     This  heavy  of  licinj:   in   liic   Inrni  of  a    rctainiiij,'-wall   with  .solid    (ill 

tratlic  constitutes  one  of  the  dilTiculties  encountered    in  hcliiiid.  ca(  li  almlinciil  is  a  loiiir  narrow  hollow  structure, 

earryinj:  on  the  work  rajiidly  and  ueonomically.  hut   tlu;  llic  two   parallel   walls   liciiii:   piercerl  with  openin;(s  and 

repular  trallic  i.^  heinjj  handled  jiractieally  without   inter-  suiiiKiit  in;^  a  slab  deck  o\cr  the  interior  sjiacc;,  throufrii 

ruption.  which  extends  tiie  slo])e  of  the   lill.     This  construction. 

The  viaduct  at   the  street  crossinj;  is  a  doulile-deck  shown  in  Fi^.  5,  was  a(lo|tted  as  being  cheaper  and  givin.i,' 
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fitnicturp,  as  the  point  of  intersection  ol'  the  two  railway 
lines  is  just  north  of  the  street.  The  structure  carryinf; 
the  lower  line  will  have  a  row  of  cohnnns  on  each  curh 
line  and  in  the  center  of  the  street,  capjied  hy  ho.\ -gird- 
ers supportin<j  a  deck  of  longitudinal  I-heains  with  a 
■oncrete  deck  and  ballasted  lloor. 

The  Hoek  Island  line  has  a  viaduct  of  live  throuirh-gir- 
(ler  !-|)ans  of  85  to  !)0  ft.,  with  a  total  length  of  (^iO  ft. 
Owing  to  the  .skew  location  and  the  width  of  the  five- 
track  bridge,  it  was  necessary  to  adopt  a  steel  sujjerstruc- 
ture.  Tiiere  are  two  lines  of  girders,  74  ft.  apart  on  the 
square,  but  nearly  'JOO  ft.  measured  along  the  piers.  They 
are  carried  partly  on  < micrete  jiiers  and  partly  on  steel 
cro.s.s-girders  and  columns.  This  complicated  construc- 
tion is  shown  in  Fig.  .'5. 

The  pier>  arc  very  high,  being  carried  to  foundations 
well  below  the  level  of  the  lower  track,  and  are  reinforced 
throughout.  Their  design  is  shown  i..  Fig.  4.  In  the 
<oping  is  embedded  a  steel  bol.ster  composed  of  two  15-in. 
channels  and  to])  eover-plate,  to  which  are  bolted  the  seats 
for  the  steel  Hoor-beams.    They  are  designed  for  Cooper's 


a  better  (listrilmtinii  of  load  than  a  single  abutment  of 
large  height,  the  height  fnun  top  of  footing  to  rail  level 
being  ahout  :50  ft. 

The  floor  .system  consists  of  plate-girder  floor-beams 
281/i  to  321/4  ill-  '1<'''P.  \\'ith  s])acing  from  ;i8  in.  to  (U 
in.  Owing  to  tlii'  skew,  many  of  Ihcni  have  one  end  car- 
ried by  a  girder  and  the  other  by  a  ]ucr  (Fig.  .']).  A  pair 
of  Z-hars  riveted  along  the  web  serve  as  the  support  for 
the  deck  slab.  The  girders,  .shown  in  Fig.  6,  are  of  very 
heavy  construction,  with  tn|)  and  bottom  cover-plates,  four 
reinforcing  plates  and  foni-  llanuc  angles.  The  floor- 
beams,  girders  ami  c(iliiiiiiis  were  all  incased  in  concrete, 
applied  with  the  compressed-air  "■cement  gun.''  This 
I'oating  is  about  \'-)\  in.  thick  for  the  webs,  2  in.  for  the 
bottom  flanges  of  the  floor-beams  and  ;5  in.  for  the  flanges 
of  the  girders.  It  is  rein  forced  by  wire  nic.sh  and  ly 
steel  rods  carried  in  holes  in  the  stiffeners.  A  box-;-  ■ 
fitted  with  a  broad  platform  served  as  a  traveler  for  thi-; 
work.  The  ])latform  was  carried  hy  long  timbers  laid 
across  the  roof,  with  inclined  braces  from  the  ear  sills  to 
the  ends  of  the  timber. 


710 


E:si\l  X  E  E  in  X  (■     X  !•.  \\'  s 


Vol. 


N( 


The  bridge  floor  (Fig.  6)  is  a  reinfor(?efl-(oncrete  slab 
16  in.  thick,  indexing  the  upper  part  of  the  tloor-l)earas. 
Beneath  this  is  a  5-in.  slab  at  the  level  of  the  bottom 
flanges,  leaving  air  spaces  between  the  floor-beams.  At 
the  ends  of  the  spans,  where  an  expansion  joint  is  left 
in  the  floor,  this  joint  in  the  lower  slab  is  covered  by  a 
2-in.  slab  of  concrete.    Upon  the  top  of  the  concrete  floor 


booms   (Fig.  1).     These  cranes  also  .^et  the  floor-beams 
in  phue. 

Tlic  viaduct  was  built  by  tlie  railway  company's  spcciiil 
force  organization  for  track-elevation  work,  e.xccpt  that 
the  steel  erection  and  the  cement-gun  work  were  done  by 
contract.  It  was  under  the  direction  of  Kol)ert  H.  Ford. 
Engineer  of  Track  Elevation,  who  is   in   direct  chariro 
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is  a  waterproofing  course  of  felt  and  pitch;  this  is  carried 
up  6  in.  at  each  side  and  secured  in  a  notch  in  the  con- 
crete casing,  so  as  to  prevent  any  water  from  getting  be- 
neath it. 

The  steel  girders,  weighing  about  44  tons  eaih,  were 
shipped  comjjleto  and  hoisted  into  place  by  locomotive 
cranes  standing  on  the  tracks  below  and  having  (JO-ft. 
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of  the  organization  noted  above  and  reports  to  C.  A. 
Morse,  Chief  Engineer  of  the  Chicago,  Rock  Island  & 
Pacific  Rv. 


Sit  ILSiracolirai,  Helh*. 

i>Y  Oeokge  W.  BaT'S'S* 

Thicc  rain  falls  at  Lincoln,  Xeb.,  in  May,  June,  and 
. I  Illy,  III!  I,  liaving  intensities  of  5.28,  4.80  and  7.56  in. 
per  br.  for  5-min;  periods,  produced  flooded  conditions 
at  a  i)()cket  in  the  street  grades  2  ft.  lower  than  the 
nearest  surface  outlet.  The  area  draining  toward  this 
pocket  is  178  acres,  and  the  storm  sewers  previously  con- 
structed were  capable  of  carrying  off  ;>  in.  per  hr.  from 
this  territory. 

An  examination  of  tlic  main  sewer  showed  that  it 
was  not  filled,  while  it  was  known  that  the  ;>i/i>^6-fl. 
lateral  from  the  pocket  was  working  under  a  3-ft.  head 
(see  Fig.  1).  The  main  sewer  at  the  junction  of  the 
main  laterals  was  8  ft.  wide  and  6.1  ft.  high,  with  a 
Hat  bottom  and  a  .■semicircular  top,  and  a  (low-liiu^  grade 
of  0. ()()•"»;!.  Beyond  this  the  sewer  was  considerably  lar- 
•iT,  and  dropped  at  the  rate  of  0.011,  giving  sutlieient 
capacity.  The  liglit-gratle  portion  was  constructed  whol- 
ly of  limestone,  the  lloor  !)eiiig  limestoni-  slabs  set  on 
edge,  apparently  without  mortal. 

A   study   of   tiie    situation    imlicale'.    Ilial    it    wouM    be 
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safo  tt>  pnividi'  fur  a   nm  ulT  ,,\'   KiDti  .u.H.   |»'r  m-i.,  or      tin-  (hy-vvciilliiT  llow ,      Kniiii    10  to  (!0  CI.  of  IIk;  liottoi:i 

npproxiinatcly  li  in.  iut  lir.  iind  tlif  nirtli  Ix'low  wen*  ri'inovcd  iil  i>iif  tiiiir,  nini  tlicii 

Kiirtlu'r  stiidv  showrij  tlint   liy  lowi'riii;;  llic  lioltoin  of      Hiih  imrlion  wns  liniHlicd. 


tliin  S-ft.  sewer  ii  inaxinmin  of  VJ'/o  f|.,  sullKn'Ml  lapa- 
ritv  would  lu'  olilaiiii'ii,  ami  ii  iitw  ^S-iii.  cirtular  latfi-al 
couM  In'  Imill  I"  H"'  I'oikil.  Owiii:;  )'»  llu-  uiiii'ilaiii 
iintiin'  of  this  work,  it  was  decided  to  lnwer  llie  liolloiii 
willi  the  city  foncs. 

The  positions  of  llir  \arioiis  sewers  in  the  streets  (V\fi. 
I)  were  such  that  tiie  n<'w  *S-in.  ,si>wer  would  have  to 
Ih'  eonneeted  to  the  H-ft.  sewer  ahove  the  inlet  of  a  (iO-in. 
jnleral.     When    this   (JO-in.   sewer   was   connected    tn   tiie 


I     Qrade  of  Hbuilt  Sewer  and  N*n  Loleral-OOOy  jq 
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^\'ork  was  so  timed  that  the  concrelm;.'  would  lie  rom 
plelcd  in  the  evenin;,'  so  that  it  conid  sel  iinlil  inornin;,' 
hefore  the  water  was  released  to  llow  (tvcr  it,  and  the 
dam  advanced.  The  (d<l  nuilerial  was  hauled  in  wheel 
harrows  on  runways  to  the  nearesi  manliol(!  and  raised 
in  the  hucket  hy  means  of  a  tripod  with  blocks,  and  a 
sin;:le  horse  for  power;  \:^l.\  conerele  wns  niixcfl  on 
the  pavement  ahove  and  shoveled  thron;.;h  the  niaidiole 
into  wheel  ha iiows  placed  helow.  .\  tohd  of  525  liii.fl. 
ul  llie  holloMi  of  Hie  i]|(l  sewor  wjim  low- 
eieij  ill  Ihis  Miaiiiier.  Ki;^lit  feel  of  the 
liijj  ;inil   jlinetliill    u;ill   ;il    I  he   (iO-ill.    I:ll 

eral  was  removed,  and  a  new  concrete 
slah  top  phieed  over  the;  two  .sewers  at 
Ihis  poinl.  Ill  adilitioii,  ahout  7000 
M|.ri.  of  the  surface  of  the  old  sewor  was 
i;ii'efully  ;;onci  ovei'  and  pointed  up. 
Siiiiie  of  the  old  limestone  of  the  bottom 
III'  the  sewcM'  was  used  as  ])lums  in  the 
new  concrete  ba.se,  with  a  coiisideriible 
saving;  i)iit  IIk;  lar/^er  part  of  the  lime- 
stone was  badly  sjialled  and  reipiired  so 
iiiucli  clcaiuii^i,''  (hat  it  was  hauled  (o  the 
dump. 

.\    tdlal    of   ;!0(l   cu.yd.    was    reiiioxfil 

and    hauled    about    t  liree-(|uart(.'rs   of    a 

mile:  X\  cu.yd.  of  concrete  was  placed 

ill    the   invert,    in    addition    to   the   ijlum   .stone;   and    10 

1)1)1.  of  cement  and  (i..")  yd.  of  sand  were  used  in  point in;_' 

np.     The  total  cost  of  the  work  was  as  follows: 


Wirinfi,    liRhts    and    current 

Lumber    for    runways,    forms    and    bracing... 
Special   equipment,   bucket,   rubber   boot.s,   etc. 

Steel    reinforcing   for  new   roof 

Stone,    61    tons 

Sand,    42    tons 

Cement,    75  V4    bbl. 


$42.51 
.•53.18 
."..3.51 
56.32 

121.54 
40.34 

126.37 


main,  it  became  tiie  principal  feeder,  and  tiie  common 
wall  was  projected  into  the  old  .sewer,  tluis  throttling  it 
immediately  ahove  the  junction.  It  was  found  neces- 
sary to  cut  out  the  junction  so  as  to  restore  the  original 
width  at  this  point. 

Plxeavation    was   tlierefore   starte<l    here   ,so  as   to  give 
an  extra  hole  for  tools  and  materials.     Wires  were  strung 

with  light-sockets  every  (iO  ft.     Two  200-e.p.  lights  were      Labor  '.  — ' . . ." ...'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.        949!90 

placed  in  the  sockets  nearest  the  work,  with  .smaller  lights  Total  .$1423.67 

in  the  others.     A  hucket  was  built  for  the  removal  of  The  co.st  of  pointing  up  tiic  .surlace  was  $110.20,  and 

the  material,  just  small  enough  to  pass  through  a  24-in.      of   con.structing   the   new   roof   over   the   junction,   $!)0, 
manhole  ring.  leaving  the  cost  of  lowering  the  bottom  $1223.47,  or  an 

The  old  walls  extended   about    12    in.    below   tlie   sur-      average  of  $2.33  per  ft. 

The  .soil  under  the  old  sewer  is  a  iiard  clay,  witii  a 
very  high  l)earing  power.  No  trouble  wliatever  was  ex- 
])erienced  or  is  anticipated  from  the  removal  of  the  lat- 
eral sup])ort  on  the  inside  of  the  old  walls.  The  change 
of  tiie  liottom  has  added  at  least  30%  to  the  area  of 
the  sewer,  and  nuuc  tlian  that  to  its  ca|)acity,  a  the 
ccmditioii  of  tile  did  l)ottoni  was  very  iiad,  the  flow  line 
i)eing  irregular  and  very  rough. 

A  Three-Truss  Sineie-Trnck  Deck  liridge  is  an  interesting 
.structure  on  the  Northwestern  Ry.,  of  India,  and  is  the  result 
'if  leinforcing  the  original  two-truss  bridge  to  carry  heavier 
In.iil.s.  This  is  the  Bishendore  Bridge  on  the  .Ihelum  & 
li.iualpindi  line.  The  deck  spans  are  of  the  Warren  truss 
t.\pe.  on  masonry  piers,  and  the  new  central  truss  is  deeper 
than  the  old  trusses.  To  permit  of  placing  the  new  truss  it 
was  necessary  to  remove  the  riveted  cross-bracing  and  sub- 
stitute a  temporary  bolted  system  of  bracing,  so  that  sec- 
tions could  be  removed  while  the  truss  members  were  being 
placed  in  position,  and  the  bracing  immediately  replaced  and 
bolted.  After  the  erection  of  the  trusses  was  completed,  this 
bolted  bracing  in  turn  gave  place  to  a  new  and  permanent 
riveted  bracing,  specially  designed  and  adjusted  to  transfer 
the  proper  proportion  of  the  load  to  the  new  truss.     A  similar 
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fare  of  the  old  bottom.     Excavation  was  carried  to  the 
base  of  tlicso  walls.     The  bottom  was  then  rounded  out 
in  approximately   semicircular  sha])e.  and  a   7-in.  con- 
crete   invert   .so    placed    that    it    rose    about    (i    in.    on    the       '"''"^'"l.  ^\^^  employed   several   years  ago  in   this  country,   for 
11        ,,  .     ,  ,,1  11^111       '"^    reinforcement    of    the    Poughkeepsie     cantilever     bridge 

01(1  walls.     A  temporary  earth  dam  was  placed  to  hold     across  the  Hudson  River. 
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SYXOPSIS — A  paving  organization  which  lays 
bituminous  pavements  in  any  and  every  section  of 
the  United  States  and  Canada;  an  outline  of  the 
scheme  of  organization,  construction  and  labora- 
tory methods  used  by  the  Warren  Brothers  Co., 
of  Boston,  Mass.,  in  the  building  of  "bitulithic'' 
pavements.  How  uniform  results  are  obtained  in 
widely  scattered  localities  with  varying  materials 
and  conditions. 

The  relations  between  the  chemical  and  physical  char- 
acteristics of  bituminous  cements  and  oils  are  so  little 
understood,  and  the  ingredients  of  many  trade  prepara- 
tions are  so  little  known,  at  least  by  the  average  highway 
engineer,  that  many  a  one  has  declared  in  despair  that 
the  only  practical  test  was  actual  trial.  Hence,  notwith- 
standing any  bias  the  highway  engineer  may  have  for 
or  against  a  patented  material  or  process,  he  cannot  fail 
to  he  interested  in  the  organization,  laboratory  and  con- 
struction methods  of  a  firm  of  pavement  builders  which 
luis  been  able  to  obtain  uniform  results  not  merely  in  a 
restricted  locality  of  a  county  or  a  state,  l)ut  in  the  wluile 
Ignited  States  and  Canada.  Wholly  aside  from  the  rela- 
tive merits  of  asphaltic  concrete  and  the  patented  variety 
termed  '•bitulithic,"  the  fact  remains  that  the  projirietors 
r)f  tiie  bitulithic  patents  have  built  upward  of  ;3-"),0;){).0()0 
sq.yd.  of  bituminous  pavements,  the  great  majority  oF 
wliich  have  given  better  service  than  the  rank  and  file  of 
bituminous  pavements  built  by  others. 

Whatever  the  nominal  monopoly  in  tliis  type  of  con- 
struction contributes  to  the  success  of  the  organization, 
no  less  a  part,  and  indeed  it  would  seem  to  the  casual 
observer,  a  much  greater  part,  is  contributed  by  the  ex- 
perience, skill  and  efficiency  in  nuiking  asphaltic  cement 
and  in  the  selection,  handling,  mixing  and  laying  of  the 
pavement  ingredients — all  of  which  are  the  result  of  many 
years  of  continuous  research  and  experience. 

Org.vnization* 

The  Warren  Brothers  Co.  has  the  following  depart- 
ments: (1)  Development,  (2)  Financial,  (3)  Legal, 
(4)  Engineering,  (5)  Refinery,  (6)  Constriiction,  (7) 
Laboratory  and  Lispe(;tion,  (8)  General  (Sidewalks  and 
Roofing),  (!))  Publicity.  All  of  these  departments  are 
rcK[)onsil)le  to  the  president  of  the  company,  and  ail  l)Ut 
tlie  first  three  are  resj)onsible  to  him  through  the  General 
Manager. 

HiiHiNESH — The  duties  of  the  I)('velo|)nK'nt,  Financial, 
Legal  and  Publicity  l)e|)artments  are  obvious  from  their 
titles. 

Kn0INKKI!IN(I — Tlie  I'lngineering  l)c|)iirtnicnt  designs 
and  builds  all  the  |>aving  plants  am!  |)iirciiases  such 
( '|ni|>nietit  as  the  ('oin|>any  docs  not  itself  manufaclure. 
Tlic  Kngineering  Department  also  nuikes  all  repairs  to 
libints  and  e(|uiptiu'nt  with   the  exception   of  minor   re- 


])airs  which  are  made  from  day  to  day  by  the  construc- 
tion forces. 

CoxsTKUCTiox — The  Construction  Department  is  in 
full  charge  of  all  pavements  constructed  by  the  company, 
constructing  the  same  with  bitulithic  cement  obtained 
from  the  Refinery  Department  and  with  other  materials 
which  have  been  tested  and  approved  by  the  company's 
laboratory.  The  proportions  of  all  ingredients  used  in 
surface  mixtures  laid  by  the  Construction  Department 
are  determined  by  the  laboratory,  and  formulas  are  given 
to  the  Construction  Department  men  by  the  traveling 
inspectors,  who  are  under  the  supervision  of  the  labor- 
atory chief. 

Refixeky — The  Refinery  Department  has  charge  of 
the  refining  of  all  asphalt  produced  and  used  by  the  com- 
j)any  and  its  licensees.  This  department  also  maintains  a 
Traffic   Bureau,   which    is   continually   studying   freight 


Fig.  1. 


Bal.vxce  fou  Qcick  W^eighing  of  Samples; 
Weighs  4110  Grams  with  1  Gram 
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rates,  etc.,  to  determine  the  best  and  cheapest  routes  for 
shipments. 

LAiiORAToiiv  AND  Insi'ec  Tiox — The  duties  of  the  lal)or- 
atory  and  inspection  service  are  to  determine  the  char- 
acter of  ail  materials  and  the  proportions  best  suited  foi 
use  in  the  work,  ami  to  see  that  no  otiier  nuiterials  or  ])ro- 
portions  are  used,  and  that  the  prescribed  methods  for 
(•arrying  out  the  work  are  followed. 

Reseakcii — Several  expert  chemists  are  kept  at  work 
on  research  problems  in  an  endeavor  to  discover  new 
methods,  or  im|)r()venients  to  the  present  methods.  These 
experts  are  directly  res|)oiisible  to  the  president  of  the 
company  and  are  free  from  all  routine  duties. 

KlKI.I)    AM)    CoNSTKrcriON     W'oiIK 

.\s  > 1  ii>  dr\(lo|)nieiit  work  in  any  district  is  started. 

field  nifu  arc  Mut  out  to  make  studies  of  the  climati<, 
trallic,  linaucial,  leg:il  and  all  other  mnditions  which  can 
po.ssibly  alVcct  the  work,  to  report  diii-ct  to  the  president. 
These  lii-ld  men  obtain  and  forward  to  the  laboratory 
samples  of  slmie  from  all  nearby  «piarries.  as  for  reasons 
of  economy    it    is   naturally    jirefeired    to    use   local   stone 
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xvlicn'vor  olitaiimltli' ;  Iml  insislciirc  is  iiiinlc  tliiil  milv 
^'iMid  sloiii"  siiitiililc  I'm  llic  piirpiist-  Ih"  um'iI  iki  miiltcr 
Ih)W  far  in\a\  it  is  lu'cossary  to  p>  to  si'tMiic  it.  At  lln' 
lalMiiatiiiv  tiu'M'  stoiu"  samples  arc  Irslt'd,  ami  llif  Iml  i.- 
Imsnl  upon  tlie  \iso  of  (lu-  iiniiTsI  supply  wliirli  passes 
liilHuatory  l«'sls.  SauipU's  of  sand  arc  also  ndleclfd  from 
liH-al  pits  and  sulimilted  to  the  laboratory  for  approval 
U'fore  usiny:-  Krinpicnlly  saml  also  lias  to  In-  obtained 
fnmi  some  distance  lu'causc  the  avcra>;e  bank  sand  con- 
sists very  laruciy  of  some  one-size  jiraiii  ami  llierefore 
dtH's  not  produce  tiic  desiri'd  ^^raded  sizes  of  materiid. 

Tlie  samples  of  stone  from  dilTerent  (piarries  are  testetl 
it^  to  weariuLT  by  abrasion  and  also  for  resistance  to  dis- 
iatctrration  due  to  moisture. 

Svi'KiiVisiox — As  soon  as  tln'  f-up|)ly  of  stone  is  deter- 
mined upon,  the  laboratory  makes  up  mi.xtures  and  ascer- 
tains the  formula  of  proportions  of  the  various  sizes 
which  will  i;ive  the  most  dense  mi.xture  and  advises  the 
traveling  inspector  what  these  ])roportions  are.  This 
iiiixtui'e  for  each  ])ar(icnlar  job,  of  course,  de])ends  on 
the  nature  of  the  mineral  af^.trivijate  and  is  dctcrmiiuMl 
from  a  careful  study  to  eliminate  the  voids  as  conipletely 
as  po.ssible  in  the  mineral  ajif^rcfjatc. 

The  travelinji  inspector  vi.sits  the  city  at  the  time  work 
is  started,  inspects  the  street  on  whicli  the  pavement  is 
to  1)0  laid,  takin,:!  into  account  the  variations  of  trallic 
ronditions,  jjrades.  etc.,  in  dilVerent  ]>arts  of  the  street, 
and  instructs  the  phiiit  foreman  ami  local  superintend- 
ent what  variations  in  mixture  slinuld  lie  used  to  meet 
each  of  these  several  conditions.  The  ins]>eetor  remains 
in  the  city  until  the  work  is  well  started,  nuikes  a  de- 
tailetl  report  to  the  general  mana<j:er  in  Boston  rejrarding 
the  jiroj^ress  and  (|uaiity  of  tlie  work,  condition  of  plant, 
materials,  etc.,  with  any  snjijxestions  as  to  chan<,'es  to 
improve  the  quality  or  decrease  cost  of  construction. 

CoNTHOi,  OF  MiXTL'KKS — Tlio  Construction  I'orcos  send 
to  the  lalioratory  daily  samples  of  the  bitumen  used  in 
the  mixture  and  also  samples  of  the  mi.xture  itself.  Tluse 
samples  are  analyzed  immediately  u])on  receipt,  compari- 
son is  made  between  the  analysis  and  the  proposed  ideal 
luixturc,  and  a  report  is  mailed  or  telegraphed  to  the 
local  superintendent,  as  conditions  may  require.  Copies 
of  this  report  go  to  the  general  superintendent.  In  ad- 
dition to  this,  the  traveling  inspector  rcvi.sits  all  cities 
in  his  territory  as  often  as  possible  during  the  progress 
of  the  work  to  cheek  the  quality  of  workmanshi])  obtained 
at  the  plant  and  on  the  street. 

The  bitumen  produced  by  the  Kefinery  Department  is 
carefully  tested  at  the  refinery  at  the  time  of  manufac- 
ture; then  samples  of  each  lot  are  mailed  to  the  labor- 
atory for  check  tests  before  any  shipment  is  allowed. 
When  each  shi])ment  is  received  at  the  destination  check 
samples  are  again  sent  to  the  laboratory  to  make  sure 
that  the  material  delivered  is  what  is  intended  for  the 
work. 

C!i)Nsri!i<  TKiN   \\\  C()N'ri;.\cToi{S 

There  are  a  number  of  corporations  throughout  the 
country  who  mix  and  lay  bitulithic  pavements  under  li- 
cense. These  eomj)anies  have  their  own  paving  ])lants 
and  are  entirely  separate  and  iiulependent  of  Warren 
Brothers,  except  that  when  laying  bituminous  pavement 
mixtures  under  Warren  ])atents  they  agree  to  use  only 
such  materials  as  have  l)een  approved  by  the  Warren 
Brothers'  laboratory,  and  to  follow  the  instructions  of 


Ihc  laboratory  and   trnveling  inspeilors  as  to  all  detail 
iif  llieir  conslru<'lion  work.     They  send  ilaily  samploK  of 
bilnmcn   and    mixtures  to  the   laboratory  exactly   in   the 
same  manner  as   is  done  by   the   Warren    Brothers'  own 
construction  department. 

In  nuiiiv  cities  there  are  also  what  is  known  as  "license 
mixture  agreenu'nls"  whereby  the  Warn  n  I'.rotlicrs  ('o. 
agrees  to  install  a  plant  in  the  city,  prodmc  the  bitulithic 
mixture  and  sell  it  to  any  responsible  contractor  delivered 
hot  in  his  wagons  at  the  jdanl.  at  a  stated  price  per 
s(pnire  varil  of  pavement  lanl.  The  com|)any  also  fur- 
nishes with  the  mixtiiiv  siillirhul  llir^h-roiil  hitiimen  and 
tliish-coal  >loiic.liip>  fur  the  snirmc  (im-li  coiir-e. 

Mv  this  method  any  rcsponsibh'  contniitor  who  is  ex- 
|icricnced  in  general  paving  work  can  l)id  for  laying  bi- 
tulithic pa\ement  without  going  to  the  exjiense  of  pro- 
curing a  plant  and  e(|uipment,  and  the  technical  experi- 
ence necessary  to  manul'actnre  bituminous  mixtures  prop- 
erly.    In  such  cases  the  traveling  inspector  spends  scv- 


Fk;.  2.     Tkstixg  Machine;  Two  Compaktmknts  on 

liKiT  Contain  Cubi:s  for  Abkasion  in  Ant;  on 

Right,  Cube  for  Abrasion  in  Water 

eral  days  on  tiie  street,  instructing  the  contractor's  jnen 
in  the  many  small  details  which  must  be  observed  to  ob- 
tain successful  work. 

Lahoratory 

Ob-tects  of  Laboratory — The  objects  arc  two-fold : 
(A)  Continuous  research  work  to  ascertain  the  causes  of 
defects  in  pavements  laid  by  existing  methods,  and  to 
discover  principles  and  methods  for  producing  better  and 
more  durable  pavements;  (B)  to  control  the  operations 
of  all  field  forces  which  are  laying  pavements  under  l)i- 
tulithic  and  ^Varrenite  patents,  to  insure  a  uniform  <jua!- 
ity  of  pavement. 

The  research  work  is  carried  on  Ijy  several  experts 
working  independently  of  the  main  laboratory  at  East 
Cambridge,  ]\Iass.,  aided  by  several  operators  at  the  iiuiin 
laboratory,  who  s])end  most  of  tlieir  time  on  such  work. 

The  control  of  the  field  forces  is  accomplished  by  means 
of  daily  tests  of  mixtures  produced  at  each  construction 
plant  by  the  laljoraties  at  East  Cambridge,  Mass.,  and  at 
Portland,  Ore.,  and  by  the  staff  of  traveling  inspectors 
previou.sly  referred  to.  In  addition  to  the  traveling  in- 
spectors there  are  also  resident  inspectors  who  are  sta- 
tioned at  cities  where  the  construction  forces  of  a  licensee 
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fontrartor  may  be  unfamiliar  with  the  methods  of  work. 
The  duty  of  resident  inspectors  is  to  see  that  the  detailed 
instructions  of  the  traveling  inspectors  are  carried  out 
in  full. 

As  far  as  testing  at  the  laboratory  is  concerned,  the 
control  is  accomplished  by:  (A)  Tests  of  all  materials 
entering  into  the  pavements,  and  approval  of  all  supplies 
before  their  .shipment;  (B)  determination  of  the  proper 
proportions  to  be  used;  (C)  checJc  tests  on  sainplcs  of 
mixture  and  bitumen  sent  in  from  eaih  plant  daily,  to 
make  sure  that  instructions  are  being  carried  out. 


Fio.  o.    Dow  Du(  TiLiTY  TKSTiNd  Machink  Akr anokd 
TO  Test  Six  Samti-ks  Simii-tankoisi-y 

Stone  Tests — Samples  of  stone  are  te.-^tt'd  as  follows: 
(a)  Kind  of  rock;  (h)  character  and  texture;  (r)  shape 
of  cru.shed  particles  (cubical,  sbvlil)y.  etc.);  ((/)  specific 
gravity;  {<■)  nb.sorption;  {/)  aljrasion  in  air;  (7)  al)ra- 
sion  in  water;  (/i )  examination  of  the  detritus,  or  powder 
wliich  is  worn  otf  of  tlie  .sam[)lc  during  the  al)rasion  test 
in  air. 

TestH  (o),  (/')  and  (r)  arc  nuide  l)y  microscopic  ex- 
amination. Test  {(I)  is  made  l)y  tlie  usual  methods  of 
weighing  in  air  and  water.  Test  (c)  is  made  \)\  submerg- 
ing abraded  specinuMis  in  a  special  oil  so  as  to  hasten  re- 
sults. Tests  (/)  and  ('/),  aiirasion  in  air  ami  water,  arc 
made  In  special  apparatus  peculiar  to  this  labonitoiy, 
invented  in  l!>OI  by  August  10.  Sclmttc,  who  also  designed 
iminy  otlier  tests  and  apjiliances  especially  for  the  Warren 
Hn»thers'  laboratories. 

The  abrasion  test  iif  carried  out  by  most  roa<i-material 
laboratoricR  is  the  well  known  Deval  test,  iisiiig  n  closed 
(ylinder.     With    this    machine,    however,    thu    dotritus 


formed  by  abrasion  acts  as  a  cushion ;  therefore,  the  per- 
centage of  abrasion  per  revolution  of  the  cylinder  is 
much  less  toward  the  end  of  the  test  than  at  the  begin- 
ning, and  as  the  test  is  continued  for  10,000  revolutions 
the  variations  per  revolution  is  considerable,  especially 
with  a  medium-soft  stone. 

To  overcome  this  variable  factor  Mr.  Schutte  designeil 
an  abrasion  machine  (Fig.  2),  consisting  of  a  steel  cube 
(S  in.  inside  dimension)  su))ported  upon  a  shaft  attached 
to  diagonally  opposite  corners  of  the  cube  (the  shaft  does 
not  ])ass  through).  The  cube  has  holes  Yg  in.  in  diam- 
eter through  each  corner  to  allow  the  detritus  or  dust 
to  drop  out  into  a  drawer  beneath,  to  prevent  any  cush- 
ioning effect.  Therefore,  as  soon  as  the  first  rough  edges 
are  abraded  off  the  stones,  the  percentage  of  abrasion  per 
revolution  is  practically  constant  throughout  the  remain- 
der of  the  test. 

The  Deval  test  is  made  upon  stone  passing  a  21^  in. 
and  retained  iipon  a  circular  opening  screen.  The  stone 
used  in  l)itulithic  wearing-surface  mixture  is  seldom  lar- 
ger than  will  pass  a  IV^-in.  screen;  so  it  was  decided  to 
use  1000  grams  of  crushed  stone  which  will  pass  U/j-in. 
circular  opening  hand-testing  screen  and  be  retained  on 
a  li/^-iii-  similar  screen. 

This  sample  is  placed  in  the  cube  and  the  cube  is  re- 
\ (lived  10,000  revolutions  at  one  revolution  per  second. 
Tlie  loss  in  weight  is  expressed  in  percentage  of  the  orig- 
inal weight  and  is  reported  as  "percentage  of  abrasion 
in  air."  The  weight  of  the  total  detritus  or  dust  col- 
lected in  the  drawer  is  also  weighed,  and  if  some  has 
been  lost  the  test  is  repeated. 

This  test  gives  a  percentage  of  abrasion  in  air  from 
three  to  six  times  the  percentage  obtained  by  the  Deval 
method.  The  softer  the  stone  the  greater  the  difference, 
on  account  of  the  greater  cushioning  effect  of  the  detri- 
tus in  the  closed  Deval  cylinder. 

The  next  step  is  to  examine  the  detritus  by  making 
a  screen  test  to  determine  the  relative  percentage  pass- 
ing the  8-,  10-.  20-,  30-,  40-,  50-,  80-,  100-  and  200-mesh 
screens.  For  instance,  if  two  rocks  A  and  B  show  the 
same  total  percentage  of  abrasion,  but  in  which  the  detri- 
tus of  .1  is  mostly  100-  and  200-mesh  nuiterial,  while  that 
of  B  is  mostly  8-,  10-,  20-mesh,  obviously  A  will  be  the 
tougher,  more  durable  rock  under  abrasion  of  traffic  than 
B. 

This  examination  of  the  detritus  is  very  important  and 
is  a  factor  in  determining  the  maximum  allowable  abra- 
sion for  different  kinds  of  rock;  for  instance,  a  trap  rock 
showing  about  12%  of  this  method  is  almost  invariably 
so  coarse  grained  as  to  bo  brittle  and  shatter  under  heavy 
(railic.  On  the  other  hand,  compact,  fine-grain  limestone 
can  be  used  whicli  shows  20%.  It  has  been  found  nec- 
essary to  work  out  similar  ma.ximum  limits  for  other 
kinds  of  stone.  These  limits  are  obtained  by  examination 
of  the  ilctritus  as  above  outlined  and  by  watcliing  re- 
sults under  actual  traffic  comlitions. 

It  was  found  very  early  in  the  work  that  some  rocks 
would  jmss  apparently  .satisfactory  tests  for  absor]>tiou 
and  abrasion  in  air,  yet  would  give  trouble  on  heavily 
sprinkled  streets  after  the  llush-coat  of  bitunuMi  had  been 
worn  off  and  the  faces  of  the  topmost  stones  in  the  mix- 
ture were  exposed  to  trailic.  In  order  to  identify  such 
rock  l)efore  using  instead  of  after,  the  abrasion  test  in 
water  was  devised.     This  test  is  nmdc  on  a  similar  sam- 
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|)|i>  III  lliiil  iisfil  ill  iiliniMuii  III  air  iitiil  in  a  similar  riilir. 
I'Xivpl  that  tluTc  art'  no  holes  in  ihf  corin'is  ( l''ijj.  ■"<). 

After  plaeiii;^'  the  sample  in  the  eiihe  tiie  latter  in  lilleil 
two-tliinis  i'lill  (if  water  ami  the  eover  replaced  ami  the 
eiihe  revolveil  lO.OOO  revuliitioiis  as  in  the  lirst  test.  iVat- 
urallv,  as  the  water  retards  tlu!  niittion  of  tin?  partieli's  of 
stone,  the  ahrasion  in  water  should  lie  inueh  less  than  in 
air.  unli'ss  the  stoiio  is  alTeeled  hy  the  water,  wliieh  is 
fre«)iifiitly  tiie  ease,  and  whenever  the  pereenta;:e  of  ahra- 
sion in  water  appro\iniMte>  llmt  in  air  the  stinie  is  eoii- 
dfniiii'd. 

To  maki'  sure  that   the  sam|»le  of  stone  is  really   rep 
rosentativc    of    the    piodml    of    the    crushiiii:    plant    the 
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Fiii.  1.    Dow  ri:\KTi!.\Tiox  Ti;sTiN'r;  ;\r\(  hixk  o\  TjEFT; 
CAJiHiiimii:  ^1  AciiixE  ox  IfUIIlT 

(|uarry  is  insi)L'ctod  by  a  competent  eonstniction  man, 
who  reports  upon  the  uniformity  of  the  stone  in  the  quar- 
ry and  also  in  case  two  or  more  qualities  of  stone  arc 
present,  whether  they  can  he  commercially  kept  separate 
in  crushing,  in  case  one  should  he  selected  and  the  other 
rejected  by  the  laboratory.  Frequently  this  can  be  done 
by  the  use  of  care  at  the  quarry,  and  will  be  done  at 
slightly  increased  price ;  but  in  many  quarries  this  is 
impossible,  and  in  such  cases  a  soft  stone,  even  if  in  rela- 
tively small  quantity,  will  |)rohil)it  the  use  of  any  of  the 
product. 

Saxd — The  tests  on  sand  arc  of  course  the  screen  test 
to  determine  whether  the  bank  produces  the  desired  sizes, 
and  examination  for  loam,  mica,  clay,  etc 

HiTi'MKN — All  bitumen  is  refined  under  supervision 
of  the  laboratory  and  must  pa.ss  a  number  of  special  tests, 
in  addition  to  the  usual  tests  prescribed  by  highway  engi- 
neers. The  ol)ject  is  to  secure  an  asjihalt  cement,  which, 
due  to  any  changes  in  temperature,  Avill  vary  as  little  as 
possible  in  penetration,  and  at  the  same  time  will  have  in 
the  highest  j)o.ssii)Ic  degree  cementing  strength  and  water- 
proof ne.s.s.  It  has  been  found  that  high  cementing 
strength  and  uniformity  of  ))cnetration  under  varying 
■'  niperatures  .seldom  occur  together.  It  is  only  with  great 
are  in  refining,  and  judicious  selection,  and  possible  com- 
bining of  two  or  more  kinds  of  bitumen  with  differing 
physical  ])rop(  rties  that  such  a  combination  can  be 
secured. 

Mr.  Schuttc  develo])ed  a  machine  in  100."5  which  meas- 
ures the  cementing  strength  of  the  bitumen  directly,  and 
by  making  almost  innumerable  tests  on  all  kinds  of  as- 


phalts and  oilier  Inl  iiminoiis  reniciils  proved  that  of  any 
two  pure  biliiniens  of  the  same  eonsisteney  or  hardness, 
the  more  diii'lile  one  invariably  has  the  gnjatcfr  cementing 
st length.  Therefore,  as  the  ductility  test  can  be  made; 
more  quickly,  this  test  is  followeil  very  closely   (Fig.  '1). 

The  testing  machine  devised  for  (indirig  the  (-(MiK^iiting 
value  of  a  bitumen  breaks  small  beams  of  th(!  paving 
mixture  hy  eross-hi-nding  under  a  constantly  incn;asing 
load.  Mritlleness  and  want  of  tensile  or  c(!menting 
strength  in  a  hiirned  as|iiiail  are  easily  recognized. 

■\s  already  noted  all  iiitiiinen  is  testeil  before  sliip- 
nient.  The  jiractiee  is  to  ship  to  each  paving  plant  two 
LMdiles.  one  somewhat  softer  and  (Ik;  otli<;r  somewhat 
hanl.'i-  than  i'"i-'|,.(l  for  the  parliciilar  contract  in  ques- 
linii,  so  thai  tlic  p'a"'  man  can  iiii\  the  fw:>  into  ap- 
pioxiniatcly  c(pial  pro])ortioiis  and  oiiiain  the  dcsii-cd 
penetration.  This  has  been  found  to  work  out  much  more 
.satisfactorily  than  to  attempt  to  shij)  bitumen  of  the  exact 
l>eiietration  desired,  as  is  often  specified  by  engineers. 

For  instance,  it  is  often  found  that  in  the  .same  city 
tlic  tralHc  conditions  on  different  streets  require  bitumens 
of  ililferent  penetration.s.  Again,  frequently  a  plant  will 
lia\c  ilie  tanks  cliargcd,  melted  and  reheated  several 
times  and  then  he  ])rc\('ntcd  by  showery  weather  from 
:iiiiiiing  lor  sc\cral  days.     In  such  cases  by  having  two 


Fig. 


CKXTiuFrcAL  Si:p.\h\tix(;  Maciiixe  for 
Mixiri!!';  Samples 


Ijituniens  it  is  but  a  balf-liour's  or  an  liour's  work  to  tem- 
per one  tank  and  start  up  liie  plant,  while  if  all  the 
material  .shipi)ed  is  of  one  jjcnetration  the  jilant  foreman 
is  powerless,  unless  he  should  empty  his  tanks  and  melt 
new  nuiterial,  which  he  is  not  likely  to  do. 

In  the  laboratory  the  Dow  penetration  machine  is  used, 
but  at  the  plants  a  stronger  built  machine,  which  has  been 
developed  at  the  laboratory  and  is  known  as  the  Cam- 
bridge penetration  machine,  is  now  used  (Fig.  4). 

CoxTitOL  Te.sts — In  order  to  insure  that  these  in.struc- 


716 


E  N  (I  I  N  E  E  R  I  N  U     N  E  W  S 


Vol.  73,  Xo.  15 


tioiis  are  carried  out  faithfully,  daily  samples  of  the  sur- 
face mixture  of  hitulithic  cement  taken  from  the  tanks 
are  sent  to  the  laboratory  and  there  analyzed  and  reported 
back  to  the  branch,  with  comments  as  to  how  closely 
the  sample  approximates  the  ideal  mixture  and  what 
should  be  done  to  correct  any  defects  found. 

It  was  early  realized  that  the  examination  of  daily 
samples  from  every  plant  in  operation  was  imperative, 
but  at  that  time  there  was  no  method  of  separating  the 
asphalt  from  a  coarse  aggregate.  Mr.  Schutte  designed 
several  machines  for  this  purpose,  finally  designing  a 
centrifugal  machine,  Fig.  5,  wiiich  extracts  all  the  bi- 
tumen from  a  1000-gram  sample  of  mixture  in  a  little  less 
than  15  minutes,  so  that  with  a  battery  of  four  of  these 
testing  machines  in  use  at  the  Cambridge  laboratory, 
150  samples  can  be  handled  daily. 

Haxdlixg  Mixture  SampIiEs — As  soon  as  the  sample 
reaches  the  laboratory  it  is  registered,  warmed  in  an  oven, 
passed  through  the  extraction  machine  to  determine  the 
percentage  of  bitumen,  and  the  remaining  mineral  aggre- 
gate is  placed  in  a  nest  of  15  screens  varying  in  size  from 
l^A-in.  circular  opening  to  No.  200  mesh. 

This  nest  of  screens  is  placed  in  a  mechanical  shaker 
lor  15  minutes,  which  is  sufficient  to  separate  the  different 
sized  particles  accurately,  when  the  aggregate  passing 
each  screen  is  weighed  to  1  gram,  which  is  0.1%  of  the 
total  mineral  aggregate. 

While  the  above  tests  are  being  made  upon  the  mixture 
sample,  the  sample  of  hitulithic  cement  accompanying  it 
has  been  tested  for  penetration  and  the  results  of  all  the 
above  tests  are  collected,  and  a  typewritten  report,  show- 
ing in  parallel  columns  the  ideal  mixture  and  the  analy- 
sis of  sample,  is  prepared. 

This  then  receives  the  comments  of  the  director  of  the 
laboratory  and  is  mailed  the  same  evening.  Of  course 
if  there  is  anything  seriously  wrong,  a  telegram  is  sent 
ahead  of  the  report,  and  if  advisal)le  the  traveling  in- 
spector for  that  district  is  instructed  by  wire  to  proceed 
to  the  work  immediately,  and  is  given  discretion  to  order 


removal  of  all  unsatisfactory  mixture.  The  idea  is  that 
it  is  cheaper  to  correct  an  error  immediately,  while  the 
plant  is  in  operation,  than  t«  wait  until  defects  develop 
in  tlie  pavement  and  then  probably  have  to  send  a  plant 
in  from  some  distance. 


Cosacre^e  Massers 

The  increasing  amount  and  variety  of  concrete  construc- 
tion work  result  naturally  in  numerous  improvements 
and  modifications  in  machines  for  mixing  and  placing 
concrete.  The  following  description  relates  to  recent  de- 
velopments in  the  machines  built  by  the  T.  L.  Smith  Co., 
of  Milwaukee,  Wis. 

Lakge  Conchete  Mixeks  for  Paving  Work 

The  concrete-mixing  outfit  for  street  paving  and  high- 
way work  which  is  shown  in  Fig.  1  repre.sents  the  latest  de- 
velopments and  includes  some  special  features  adapted  to 
certain  conditions  of  work.  The  mixer  is  of  the  non-tilt- 
ing dnnu  type,  and  the  drum  has  its  interior  blades  made 
deeper  and  of  a  steeper  angle  than  before,  so  as  to  do  the 
mixing  more  efficiently  and  to  discharge  the  concrete 
more  rapidly  and  completely. 

The  drum  has  a  capacity  of  14  cu.ft.  of  mixed  concrete 
or  20  cu.ft.  of  loose  material,  and  the  machine  can  place 
1400  to  2200  sq.yd.  of  B-in.  thick  concrete  per  10-hour 
day.  It  is  equipped  with  a  12-hp.  steam  engine  and  14- 
hp.  boiler,  a  30-gal.  water  tank,  a  loading  skip  8  ft.  wide 
and  a  rotating  distribution  pipe  15  ft.  long.  A  12-hp. 
gasoline  engine  would  he  used  on  siich  a  machine.  The 
next  size  of  machine  has  a  drupi  of  9  cu.ft.  of  concrete 
( 131/2  ft.  loose  material)  and  can  lay  900  to  1200  sq.yd. 
of  6-in.  concrete  per  day.  This  has  an  8-hp.  steam  engine 
or  9-hp.  gasoline  engine. 

The  machines  are  selfprojielling,  with  a  speed  of  1 
ni.p.h.  in  either  direction.  The  front  end  is  carried  ordi- 
narilv  i)V  large  wide-tired  traction  wheels,  with  a  sprocket 
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(iriviiij;  cliain  Ic  ciirli  wlicd  to  i'(|iiaii/f  tin-  slriiiii.  'I'lir  |ii|m-  rcMihi-s  in  n  sliiliii;,'  diist-pnMif  liciiriii;.'.  Tin-  mmmt 
stwrin;;  is  done  l)v  swivcliii),'  Ihesc  wheels  on  (lu«  t'lKJs  of  ii  ilniin  (iihrlinrj^cs  llic  concrctr  (liroufili  a  cliuh'  into  the  re- 
lixi'd  shal't,  as  in  aiitoiiioliilt'  practice,  the  sluift  having:  volvinj;  pipe,  (lie  interior  of  whicli  is  (illcd  wilii  hladoH 
\ertii'al  play  to  allow  for  irref^iilarities  in  niad  surface.  which  feed  the  concrete  forward  and  serve  also  to  keeji  it 
111  the  machine  shown  in  Vi-^.  1,  intended  for  use  on  a  well  mixed  during'  its  travel. 
soft  s«h;,'rnde,  the  forward  end  is  carried  hy  a  pair  of 
■  att'r|)illais  instead  of  hy  the  usual  tra<  tioii  wIiwIh. 

Tlu'  cahle-operated  char^.'iiij;  skiji  is  swiiii;;  to  an  almost 
uTtical  position  when  rai-ed,  so  as  to  insure  a  complete 


The  pipe  chute,  however,  will  deliver  concrete  only  at 
its  end,  ami   not  at  intermediate  points,  as  does  the  in- 
hiite.     ('onse(|Uently  the  maciiine  must  he  moved 


liii 


Fl(5.    'i.       LlCIlT    PoKTAIil.i:    CoVCIiKTi:    ^flXKi; 

diseliarjro  of  tiie  contents  into  tlie  drum.  A  trip  releases 
the  clutch  automatically  when  the  skip  reaches  the  end 
of  its  travel,  thus  avoiding  overwinding  and  consequent 
strain  on  the  machinery.  The  ski])  lies  flat  on  the  ground 
when  lowered  and  is  of  such  width  (8  ft.  or  6  ft.)  that 
three  (or  two)  wheelharrows  can  he  dumped  into  it  sinnil- 
taueously.  This  e.\])edites  the  work  hy  reducing  the  time 
lequired  to  load. 

The  concrete  is  delivered  into  place  usually  hy  an  in- 
clined open  chute,  the  n])per  end  of  which  is  heneath  the 
di.scharge  chute  of  the  drum.  Its  length  is  12  ft.,  and  it 
can  be  .swung  througii  an  angle  of  about  180°,  so  as  to 
cover  a  striji  of  ])aving  20  to  2  t  ft.  wide.  The  ehute  is 
made  with  hinged  sections,  so  that  the  concrete  can  he 
delivered  at  four  jwints  within  its  length,  thus  depositing 
it  inside  of  the  arc  de.scribed  by  the  e.xtreme  end  of  the 
chute.  In  this  wav  a  strij)  of  jiaving  12  ft.  long  can  he 
laid  without  moving  the  maciiine. 

KoTAKY    DiSTKIBUTOI! 

Where  the  width  to  be  concreted  i.s  over  25  or  .'{Q  ft.,  the 
larger  machines  may  be  equijiped  with  a  revolving  pipe 
■  hute  or  rotary  distributor,  which  is  shown  in  Fig.  1. 

This  pipe  is  l.^i  ft.  or  18  ft.  long  and  is  .suspended  from  a 
^winging  lx)oni.  Its  outer  end  revolves  in  a  ring-hearing 
attached  to  a  bail  hung  from  the  boom  by  a  pair  of  rods. 
Its  inner  end  is  fitted  with  a  sprocket  wheel  for  the  driv- 
ing chain,  this  chain  being  vertical  and  pa.ssing  over  a 
-mailer  wheel  on  the  boom.    At  both  ])oints  of  support  the 


more  f rc(|iiciit ly.  Thus  lor  a  mile  of  paving  the  niaehiiie 
with  iotar\  di-lriliiitor  must  make  2(il()  moves  of  2  ft. 
cai  h.  wliilc  the  machine  with  inclined  cliute  would  niak" 
I  Ml  nio\c-  of  I"'  ft.  each.  The  cicw  can  work  to  better  ad- 
vantage with  tiie  latter  arrangement.  On  the  other  hand, 
if  the  paving  is  too  wide  for  the  reach  of  the  inclined  chute 
the  machinir  has  to  do  the  wmk  eitlier  in  two  striji.s  or  by 
traveling  a  zigzag  path  from  side  to  side.  'IMiis  is  not 
satisfactory,  and  the  lotary  ilistrihutoi-  then  has  tlie  ad 
vantage. 

SmaI.I,    I'()l!T.\liI,K    .\ll.\EU 

The  ".Mi.xerette,''  shown  in  Fig.  2,  is  a  light  and  port- 
able machine  of  small  capacity,  suital)le  for  various  classes 
of  work.  It  has  a  nontilting  drum  with  a  capacity  of  '■'> 
(  u.ft.  of  concrete  and  can  produce  about  5  cu.yd.  per  hour. 
Tlie  drum  is  sujiported  by  a  c;ircular  casing  which  has  two 
machined  tracks  to  engage  the  circular  tracks  on  the 
drum,  no  sujipoiling  rollers  being  used.     This  casing  in- 
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closes  the  drum  ring,  which  coinbines  the  circular  gear  and 
tracks. 

The  loading  ski])  is  ojieiatcd  by  a  i)inion  and  quadrant 
gear  (shown  beneath  the  skiji  in  Fig.  2).  It  is  controlled 
by  a  jaw  clutch  and  brake,  but  when  it  reaches  the  dis- 
charge ])osition  the  clutcli  is  relea.sed  automatically,  .so 
that  there  is  no  strain  on  the  machinery  if  the  operator 
should  he  .slow  in  releasing  it.  The  machine  is  operated 
by  a  2-hp.  ga.soline  engine  inclosed  in  a  steel  housing.  Its 
total  weight  is  about  2500  lb.  This  is  reduced  to  1875  lb. 
if  the  ])Ower-operated  skij)  is  replaced  by  a  fixed  hoppi-r 
for  loading  from  wheelbarrows. 

IIa.vd  Mixki! 

The  adaptation  of  machine  mi.xing  to  the  small  pieces 
of  work  for  which  hand  mixing  is  commonly  used  is  one 
of  the  more  recent  develo])nients   in  (oiicreting  machin- 
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en'.  Such  work  includes  not  only  small  iol)s.  l)ut  larirer 
jobs  where  concrete  is  used  in  a  number  of  small  separate 
units.  The  hand-operated  concrete  mixer  shown  in  Fig.  :l 
makes  a  batch  of  2^2  cu.ft. 

The  drum  is  36  in.  diameter  and  32  in.  long,  with  an  in- 
ternal gear  on  each  end,  engaging  with  pinions  driven 
by  the  crank  handles.  The  entire  machine  weighs  only 
about  1000  lb.  and  can  be  moved  easily.  It  is  stated  that 
five  men  with  this  mixer  can  make  and  place  25  to  30 
cu.yd.  of  concrete  in  a  working  day.  The  cut  shows  the 
machine  at  work  on  a  private  driveway  at  Atlanta,  Ga. 
An  interesting'  example  of  its  use  was  in  making  the  foot- 
ings for  the  posts  of  snowslieds  on  the  Great  Northern 
Ry.,  as  described  in  Engineering  News  of  June  1  and 
Aug.  G,  1914. 


tocaj,  Tes£. 
By  John  1{.  Fordyce* 

The  concentration  of  cotton  at  tlie  port  of  Galveston, 
Tex.,  has  necessitated  the  building  of  large  storage  ware- 
liouses  and  compresses,  of  which  the  plant  of  the  Gal- 
veston Cotton  Compress  &  Warehouse  Co.,  completed 
last  year,  is  one  of  the  notable  examples.  The  buildings 
are  of  reinforced  concrete;  the  warehouses  are  of  the 
high  type,  in  which  it  is  intended  to  pile  up  the  bales. 

This  plant  is  intended  to  handle  the  cotton  consigned 
to  tlie  firm  of  W.  S.  Moody  &  Co.,  which  does  an  exclu- 
sive factorage  business.  That  is,  the  owner  of  the  cotton 
ships  it  to  them  for  storage  until  such  time  as  a  sale 
is  made.  This  business  and  the  way  it  is  handled  here 
influenced  tiie  design  and  arrangement  of  the  buiklings. 
When   completed,    the    plant    will   occupy    seven    square 

•EiiKiiieer,    Little    Kock,    Ark 


blocks  of  ground  (with  tlie  included  streets),  or  an  area 
of  about  ll.")0xT12  ft.,  exclusive  of  the  ground  covered 
by  railway  track. 

Cotton  bales  are  brought  in  freight  cars  to  tracks  ad- 
joining the  plant,  whence  they  have  to  be  transported 
successively  to  unloading  sheds,  warehouses,  classing 
sheds,  compresses  and  outbound  sheds.  The  great  area 
covered  and  the  distance  over  which  bales  have  to  be 
carried  necessitated  some  better  and  more  economical 
method  of  transportation  than  the  hand  truck  carrying 
one  bale  of  500  lb.  each.  To  meet  this  need,  the  writer 
designed  and  there  has  been  installed  an  overhead  bar 
track  on  which  two-wheeled  trolleys,  with  hooks  to  carry 
the  cotton  bales,  run  from  the  railway  track  to  all  parts 
of  the  plant.  This  track  is  level  over  most  of  the  way 
and  a  man  can  give  a  bale  a  push  which  will  carry  it 
2.")0  ft.,  or  one  man  can  easily  push  10  bales  in  a  string. 
Tt  is  supported  in  a  channel-iron  and  both  are  suspended 
by  bracki'ts  and  rods  from  the  concrete  structure  of  the 
buildings,  the  proper  reinforcing  rods  and  inserts  being 
placed  in  the  concrete  when  it  was  cast. 

The  method  of  handling  the  cotton  is  as  follows:  The 
i«les  are  received  from  railway  cars  in  the  unloading 
shed.  They  are  lined  out,  weighed  and  sampled,  and 
then  hung  on  the  trolley  (Fig.  1);  they  are  then 
pushed  along  to  the  track  leading  into  the  alley  com- 
municating with  the  warehouse,  where  they  are  piled  up 
in  storage. 

These  storage  warehouses  face  the  alley  and  the  bales 
suspended  by  the  conveyor  (Fig.  2)  are  carried  to  the 
warehouse  door,  whence  they  are  trucked  to  their  proper 
location.  When  the  bales  are  sold,  the  warehouse  men 
get  them  out,  carry  them  by  conveyor  to  the  classing 
shed,  where  they  are  examined  and  compared  wnth  the 
samples.  The  overhead  conveyor  in  this  shed  is  shown 
in  Fig.  3.  Owing  to  the  congested  condition  of  the  plant 
this  year,  the  classing  shed  is  being  used  mainly  for 
storage,  hence  the  piled-up  bales  which  the  photograph 
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and  tlie  bulk  reduced  about  two-tbirds.  After  compress- 
ing, the  bales  are  eitber  taken  at  once  to  the  wharf  by 
electric  trucks  carrying  ;^5  bales  (about  sevi'u  tons),  oi 
thev  are  stored  tenijjoi'arily  in  the  outbound  shed,  await- 
ing a  ship.  Fig.  4  shows  an  electric  truck  loaded  with 
uncompressed  bales. 

This  simple  level-track  conveyor  system  on  which  l)ales 
can  be  pushed  cither  way  is  proving  a  great  success  and 
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factors  in  hringiiiL;-  il  up  to  \\>  |ii-eseiil  state  of  effi- 
ciency. 

All  of  tile  l)uiKlings  of  the  ))laiil  were  liuiU,  according 
to  the  unit  ))recast  system  by  tlie  Unit  Construction  Co.. 
of  St.  Louis.  The  trolley  system  was  built  by  the  South- 
western  Mechanical   Co.,  of  Ft.   \\'ortli,  Tex. 

The  new  j)lant  of  the  Merchants  &  Planters'  Compress 
I'v'  Warehouse  Co.,  now  l)eing  constructed  alongside  of 
this  plant,  will  lie  ecpiipped  with  a  similar  system  of 
cotton  convevors. 


m 


Rond  Work  in  "Went  Virginia — Eight  counties  in  West  Vir- 
ginia aie  planning,  or  have  issued,  bonds  to  the  extent  of 
over  j;2,000,000  foi-  road  work  during  the  coming  season. 
Besides  this  we  are  informed  about  $2,000,000  more  will  be 
available  for  higliway  improvement,  and  $600,000  will  be 
si)ent  on  highway  bridges  in   1915. 

BuildiuKH  in  Orenter  \e«-  York — There  is  a  total  of  375,037 
buildings  in  New  York  City,  according  to  the  New  Y'ork 
"Times,"  apportioned  as  follows:  Manhattan,  84,849;  Bronx, 
33,163;  Brooklyn,  172, 3S0;  Queens,  62,525;  and  Richmond,  20,120. 
Brooklyn  has  more  one-  and  two-family  dwellings  than  any 
of  the  othei-  boroughs:  62,080  and  49.5U5,  respectively,  and  the 
most  tenements  without  elevators,  4,'j,93C.  Manhattan  has 
2155  elevator  apartment  houses  and  hotels,  as  compared  with 
70  for  the  Bronx,  209  for  Brooklyn.  231  for  Queens,  and  82 
for  Richmond.  Manhattan  has  S13  office  buildings,  as  against 
69  for  the  Bronx,  145  for  Brooklyn,  95  for  Queens,  and  47  for 
Richmond.  Brooklyn  leads  in  factories,  with  2;iC4,  whereas 
JIanhattan  has  1428,  Bronx  250,  Queens  621,  and  Richmond 
627.  Manhattan  has  7961  warehouses,  loft  buildings,  and 
department  stores,  as  compared  to  1551  for  Brooklyn,  Bronx 
142,  Queens  40,  and  Richmond  85.  There  are  229  theaters, 
not  including  moving  picture  theaters,  in  all  the  boroughs, 
of  which  Manhattan  leads  with  128,  Brooklyn  68,  Bronx  12, 
Queens  18,  and   Richmond   3. 
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During  the  last  two  winters  tlie  storm  damage  to 
property  along  tlie  coasts  of  the  United  States  has  been 
very  great,  partionlarly  in  those  towns  and  cities  where 
some  misguided  or  weak  attempt  lias  been  made  to  pro- 
tect the  shore  against  occasional  severe  wave  action.  We 
liave  shown  a  number  of  views  of  tlie  destruction  wrought 
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Typical.  Section  of  Fiksi   i'liAcn  Walk  at 
LowoBF.^.  ii,  Calif. 

(This  is  not  drawn  to  scale) 
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PRIVATE     OWNERS'    DE&I&N 

Fid.  'I.    Skctio.ns  of  Ukcknt  Ska  Walls  at  liONMiUKAcii, 
Calif. 

(The  upppr  drnwInK  »hawii  the  roiiMlructloii  ciiiploycil  by 
the  city.  Thf  lower  drnwIiiK  »how8  the  cuiiMtriictluii  em- 
ployed   by    private   owners) 

iihiiig  tlic  Hiiniiner  resort  Hoction  of  th(>  New  .TciHoy  coast, 
wlicrt'  the  cMtiiiiiitcd  cost  of  I  lie  necessary  protection 
hiiM  become  ho  great  I  hat  federal  aid  is  lieiiig  solicited. 
The  nccompanyiiig  views  of  leceiil  coiidilioii.s  at  liOiig- 
beacli  mid  Kedoiido  in  California  show  thai  the  prob- 
lems of  llir  I'lirilic  air  a.s  serioiis  us  Ibose  of  the 
Alliiiili. 


The  city  of  Longbeach,  Calif.,  20  miles  south  of  Los 
Angeles,  has  six  miles  of  beach  with  a  slope  of  about  2%. 
The  fine  sand  is  over  a  layer  of  clay  and  varies  from  8 
ft.  in  depth  in  the  eastern  portion  of  the  city  to  20  ft. 
in  the  western  portion.  The  range  of  tide  is  9  ft.  and  the 
ocean  is  usually  very  calm,  but  occasionally  a  high  tide 
combined  with  a  storm  such  as  occurred  in  December, 
191  t,  causes  large  breakers  which  cut  out  the  sand  for 
a  de])th  of  about  5  ft.  along  the  ocean  front,  with  conse- 
quent damage  to  structures  on  the  beach. 

As  property  along  the  beach  became  valuable,  piles  8  to 
10  ft.  apart  were  driven  along  the  line  of  ordinary  high 
tide  and  horizontal  lagging  was  spiked  to  these,  form- 
ing M-()odcn  bulkheads  5  ft.  high.  Sand  was  filled  in  be- 
hind tiiein.  and  houses  weri'  built  on  the  land  thus  re- 


Fio.  3.     FijoNT  ANU  Ri;ai{  Vnnvs  of  the  Dkstkl'itiox 

OF  Sea  Wall  and  Beach  Walk  at  Longbeach, 

Calif.,  i\  tiik  Sroiai  of  Decemuei:,  1914 

(This    work     wji.s    of    the    construction    shown    by    the    lowtr 
('.■•■iwlnK  in  1<'1k.   2) 

clainicd.     The  bulkheads  were  satisfactory  until  the  piles 
rotted  otf  above  the  water  line  in  the  sand. 

The  ne.xt  attemj)t  at  protection  was  to  dig  a  trench 
in  the  .sand  and  then  (without  any  foundation  other 
than  till!  wt't  sand)  t(i  build  a  concrete  wall,  about  as 
-liown  in  I'"ig.  1,  reaching  about  ">  ft.  above  high  tide. 
'I'he  .sand  was  filled  in  behind  this  wall  and  a  35-ft.  con- 
(  lete  walk  2700  ft.  long  was  built  In  connection  with  it. 
The  ollicial  {)laii  for  this  wall  shows  that  it  was  reinforced 
with  vertical  pieces  of  barbed  wire  30  in.  apart.  The  wad 
was  constructed  about  eight  years  ago  and  was  satis- 
factory till  the  storm  of  last  necember,  which  carried  (Uit 
the  sand  to  a  depth  of  about  I  ft.  in  one  night  and  iindcr- 
iniiu'd  (he  wall  for  a  distance  of  l.'iOO  ft.,  so  that  it   fell 
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over  into  I  lie  waves  ami  was  lirokcii 
to  pitTi's.  Al)i>ut  half  of  tin-  wiiltli  of 
the  35-ft.  walk  was  di'strovi-il.  hut 
proiDpt  work  with  l)a;;s  of  sand  savi'il 
tin*  half  farthest  from  the  wall  for  tin- 
ciitiri'  liMijfth.  The  prcdicled  hi;;li 
lido  for  the  nifjht  of  the  storm  wa- 
7.1  ft.  The  elevation  id'  the  walk  i- 
I  ft.  aliove  this,  hut  .s(did  sheets  of  wii 
ter  were  washed  over  it.  In  two 
weeks  after  the  storm  the  sand  w:i- 
washed  hmk  and  hy  the  middle  of  dan 
nary  it  was  :>  ft.  helow  the  levid  ()f 
(he  walk. 

The  ])lan  adopted  for  tlie  reconslrue- 
tion  of  the  wall  is  to  drive  a  li:ie  of 
Wakelield  triple-laj)  sheet  I'iiiuj,^  into 
the  iniderlyinu  elay,  and  to  imild  upon 
this  a  reinforeed-eonerete  wall.  Clay  is 
used  for  haekllllinfr.  to  avoid  the 
troidilo  due  to  the  escape  of  sand  lill- 
imr.  The  \n\cs  are  of  2.\l'2-in.  redwood 
planks,  S  ft.  long.  As  these  will  he 
always  in  wet  sand  they  should  last  for 
many  years,  while  it  is  e.\])eeted  that 
the  wall  will  he  of  ample  strength  to 
withstand  the  storms.  This  construc- 
tion is  shown  at  the  top  of  Fig.  2.  It 
was  designed  hy  Hen  F.  Dn])ny.  City 
lingineer,  and  a  portion  of  it  has  heen 
l.uilt. 

At  the  westtMMi  jHirtioii  of  the  city 
an  attempt  is  heing  made  by  ]iro])erty 
owners  to  build  a  sea  wall  ioo  to  200 
ft.  nearer  the  water  than  the  city's  .sea 
wall  described  above.  This  appears 
to  have  proved  a  failure.  The  con- 
tract was  awarded  in  March.  11)12,  for 
a  sea  wall  and  30-ft.  concrete  walk  in 
eondnnation,  7120  ft.  long,  for  $T;.i,- 
000.  The  first  2000-ft.  section  was 
completed  and  7.")%  ])ayment  made  on 
it.  The  next  2000  ft.  was  finished  also, 
but  no  ])ayment  was  made  on  this,  as 
the  sand  was  rnnuing  ont  between  the 
piles  and  the  walk  in  many  places  was 
not  supported.  The  construction  is 
shown  by  the  lower  drawing  in  Fig.  2 ; 
effects  of  the  storm  u])on  it  arc  shown 
strikingly  in  Fig.  3. 

We  are  informed  that  tlie  .sand  has 
run  out  between  or  nnder  the  piles  for 
the  entire  length  of  the  work  and 
that  all  of  the  .second  2()(i(»  ft.  of  walk 
has  fallen  down  and  been  broken,  wiiilc 
for  several  hundred  feet  the  wall  has 
been  broken  off  at  the  top  of  the  ))il- 
ing.  Where  the  walk  has  not  fallen 
it  is  supported  on  wooden  posts.  The  city  engineer's  office 
has  never  approved  the  ])lan  for  this  work,  which,  as  stated 
above,  is  entirely  under  private  control. 

The  views  in  Figs.  -t-G  show  the  progressive  action 
of  a  storm  during  about  ten  days  in  February,  191.5, 
It  the  beach  front  of  Redondo,  Calif.  Fig.  4,  taken  Feb. 
v,  shows  the  approach  of  the  high  water  to  the  flimsy 


Figs.  4-6.     Views  Showing  Progress  of  Dajiage  to 
OcE.VN  Front  .\t  Redondo,  Calik. 

board  bulkhead  protecting  the  marginal  st"eet  and  the 
nearby  houses.  Fig.  5,  taken  Feb.  7,  shows  the  first 
damage  done  by  the  storm  and  the  high  water  just  reced- 
ing. Fig.  fi,  taken  Feb.  13,  is  a  view  of  the  same  terri- 
tory (the  individual  houses  may  be  easily  identified  in 
the  three  views)  after  the  storm's  force  was  abated  and 
the  ocean  was  back  to  its  normal  h.eight. 
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REVIEWS  AMD   NOTES 


TSae  Cfi^einanstls's^  of  Kfydirsi^lic 


ReTIKWEP  HY   p.  II.  B.VTKS* 

DIE  CHEMIE  DER  HYDR.WLISCHEN  BINDEMITTEL: 
Wesen  unci  Herstelluns  tier  Hvtlraulischen  Bindemittel — 
Von  Dr.  Hans  Kiihl,  Inhaber,  unci  Dr.  Walter  Knothe,  1. 
Assistent.  des  Zenirnt-  und  Morteltechnischen  Laborator- 
iums  Dr.  Wilhelm  Michaelis,  Berlin-Lichterfelde.  Leipzig: 
S.  Hirzel.  Paper;  7x10;  pp.  xvi  +  347;  51  illustrations. 
14  Marlis. 

The  succe.<sors  of  the  late  Dr.  Michaelis  have  compiled 
some  most  iiiterestin;;  theories  and  facts  dealing  with  the 
chemistry  of  hydraulic  cements. 

The  book  aims,  first,  to  present  certain  fundamental 
principles  of  chemistry  and  physics  which  are  of  vital  im- 
portance in  investigating  "heterogeneous  systems,"  such  a." 
the  raw  mix  of  portlaiul  cement,  in  order  that  the  less 
informed  reader  may  more  readily  interpret  and  properly 
value  the  results  of  many  investigations  given  later.  It 
i-;  to  be  regretted,  however,  that  the  authors  presented 
these  principles  so  briefly,  since  it  is  impossible  for  anyone 
not  already  more  than  passingly  acquainted  with  them  to 
realize  completely  their  purport  and  meaning.  Conse- 
([uently,  the  book  will  not  appeal  strongly  to  many  cement 
and  concrete  engineers  and  chemists. 

All  hydraulic  cements  are  placed  in  one  of  two  classes — 
(A)  latent  hydraulic  cements  and  (B)  hydraulic  cements. 
The  significance  of  this  classification  is  more  readily  un- 
derstood by  the  further  subdivision  of  (A)  into  (1)  man- 
ufactured latent  hydraulic  cements  and  (2)  naturallv 
occurring  latent  hydraulic  cements,  embracing  under  (1) 
slags  to  which  either  j)ortland  ceinent  clinker  or  lime  have 
been  added  to  develop  their  latent  hydraulic  properties 
and  under  (2)  trass  and  puzzolaiia  to  which  either  clinker 
or  lime  have  again  been  added  for  the  same  reason.  (B) 
is  subdivided  into  (1)  iionsintered  cements  and  (2)  sin- 
tered cements — the  former  embracing  hydraulic  limes  and 
Roman  cements  and  the  latter  portlaiul  cement  and  certain 
slags.  Tills  classification  is  excellent  and  constitutes  one 
of  the  few  original  ideas  of  the  authors. 

While  all  hydraulic  cements  are  included  within  the 
scope  of  the  work,  yet  almost  two-thirds  is  devoted  to 
Portland  cement.  As  there  lias  been  but  little  advance  in 
recent  times  in  tbe  knowledge  of  the  other  cenients,  anil 
as  their  coiiiiiiercial  iinpoitance  is  constantly  decreasing, 
tbe  authors  are  justified  in  giving  relatively  small  spaci; 
to  this  part  of  their  subject. 

An  idea  of  the  treatment  of  the  subject-nialter  under 
Portland  cement  niav  be  gained  from  the  titles  of  tli-' 
various  cliapters :  "Tbe  IMiysico-Cheniical  I'rinciples  of 
Mineral  Investigiif  ion" ;  "The  Ternary  System  -Lime, 
Silica,  Alumina";  "The  ('oiistitiition  of  I'ortland  Ce- 
ment"; "The  Raw  Materials";  "Tbe  Chemistry  of  111" 
Hiiriiin^  I'roeess"  ;  "'I"he  Tliernio-Chemistry  of  the  Uiiin- 

•rhemlat,   Bureau  uf  Stunilarda,  40th  uml   Uutlcr  St.,  Pltts- 

ll'll'lth,     I'PMM. 


ing  Process,"  and  finally  one  chapter  of  but  20  ]inges  deal- 
ing with  the  grinding  and  preparation  of  the  cement  for 
the  market,  its  properties  and  testing — a  chapter  which 
usually  affords  enough  for  a  volume. 

It  can  be  seen  from  these  chapter  titles  that  the  volume 
is  distinctly  theoretical  in  its  nature.  It  would  fill  a  long- 
felt  want  if  the  theories  and  the  results  of  the  investiga- 
tions reported  were  not  so  distinctly  Euro]>ean  and  if 
they  had  done  a  little  more  than  just  mention  the  remark- 
able results  of  the  Geophysical  Laboratory  in  this  country. 
The  chapter  devoted  to  the  discussion  "Physico-Chemical 
Principles"  cannot  in  any  possible  manner  be  compared 
with  the  latest  publication  of  this  latter  laboratory  on  the 
lime-silica-alumina  system  in  the  January,  1915,  number 
of  the  American  Journal  of  Science.  The  authors  have 
attempted  to  present  too  many  principles,  and  all  of  them 
in  too  small  a  space. 

The  same  thought  applies  to  the  other  chapters.  The 
facts  presented  are  the  latest  results  of  European,  and 
especially  German,  investigators.  There  are  included  the 
results  of  Janecke,  Glasenapp,  Wetzel  and  others,  which 
were  presented  at  the  191-1  meeting  of  the  German  Port- 
land Cement  Manufacturers'  Association.  There  are  con- 
se(iuently  given  the  latest  ideas  in  regard  to  alit,  belit, 
celit,  etc.,  as  well  as  the  original  ideas  of  Tornebohm.  It 
might  be  of  interest  to  mention  that  the  authors  state 
alit  is  "a  solid  solution  of  a  highly  basic  silicate  and  a 
highly  basic  aluminate  of  lime,  accompanied  by  dissolved 
lime;  alit  is  at  all  events  never  entirely  without  alumina." 

The  chapter  devoted  to  the  chemistry  and  thermo- 
chemistry of  the  burning  process  consists  mainly  of  a  dis- 
cussion dealing  with  a  comparison  of  the  e.xtent  and  char- 
acter of  the  reaction  which  takes  place  in  the  shaft,  ring 
and  rotary  kilns;  a  comparison  of  the  clinker  produced 
ill  each  of  tlie.se  kilns,  and  a  calculation  of  their  theoreti- 
c-al  efficiency.  Some  space  is  also  devoted  to  a  discussion 
of  the  relative  efficiency  of  the  rotary  kiln  wlien  used  on 
wet  and  dry  raw  mixes.  These  two  clia])ters  are  of  much 
interest  and  should  be  of  considerable  value  to  manufac- 
turers in  this  country,  since  the  wet  process  of  burning 
is  beginning  to  find  a  little  more  favor  here.  Conse- 
quently, discussions  of  its  efficiency  are  welcome,  espcr 
'  iully  from  the  (Jerman  standpoint,  since  this  process  is 
u  .cd  more  generally  there  than  here.  Of  interest  al.so  is 
the  statement  by  the  authors  that  the  average  burning 
temperature  of  cement  is  about  1425°  C.  (2597°  F.). 

The  chapter  devoted  to  the  ]»ieparatioii  of  the  cement 
from  the  clinker  and  its  testing  may  seem  brief,  but  it  is, 
on  the  other  hand,  of  about  the  proper  length  for  a  wi)rk 
on  the  chemistry  of  cement.  The  matter  is  concisely 
stated  and  no  unnecessary  atteiuiits  are  made  to  correlate 
the  composition  and  physical  properties. 

On  the  whole,  the  work  is  satisfactory — especially  so  as 
a  comi)ilatioii  of  all  European  investigations.  These  are 
presented  in  a  very  concise  manner,  without  entering  too 
iiiiieh  into  a  discu.ssion  of  relative  values.  In  view  of 
the  present  conflicting  theories  as  to  the  constitution  of 
cement  this  was  the  pro|>er  nietbod  of  handling  tbe  sub- 
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joct.  Till'  link  of  inchisiou  and  proprr  inlt'ipivlnlion  of 
the  very  nmny  viilnul)li'  rosiilts  of  tin-  (ifoplivsical  Ijulmni- 
torv  rt'diices  its  valiio  licro  iloiidcdly.  1 1  slionld  Horve  ns 
u  di'siridiK'  niodt'l  for  a  similar  work,  which  woidd  iiicliido 
the  tlu'orios  of  all  coiiiitrit's,  to  which  alHo  should  he  added 
a  littlo  more  of  the  practical  side  of  cciiifiil  iiinimfiicliire, 
toKtini;  and  usiii','. 


Rexnlroiadl    li^rolblleinnis 

UAILROAHS:  Kl.NANii:  .\\I>  ( >l;i  ■  A  M /.ATION  My  Wllllnin 
Z.  KIpN-y.  Niitlianlrl  Uiipt-H  l'ii>f.'(.n(.r  of  IOcomoiiiIch,  lliir- 
vnril  rnlvorslly,  Ni-\v  York  iiiiil  l.oiiiinn:  LonKiimiiH, 
Orpt'ii  \  C'o,  I'lotli;  (>x"J  In.;  pp.  xlx-)-«3S;  2a  iiiupH  unJ 
dluicnxiiH.      f3,    lu-t. 

Olio  of  the  crowd  of  "liii-plate  millioiiairos"  who  in- 
jected the  water  into  the  I?(  rk  Island  Uy.'s  (inances  a 
dozen  years  njro  had  (ho  olTrontery  to  say,  in  his  recoiil 
examination  hcforo  tlio  Tntorstati'  (^miiiorce  ('oinmi.^sion, 
lliat  nohody  was  injured  hy  the  issue  of  the  Hood  of  Uock 
Island  securities — or  insecurities.  Tf  anyone  helieves  this 
statement,  they  sliould  rend  I'rof.  T^ipley's  volume  before 
us,  in  which  he  makes  dear  to  the  reader  just  how  that 
famous  "IJock  Island  crowd"  o])erated  in  transferring 
money  from  the  pocket  of  the  innocent  investor  to  their 
own. 

It  is  not  a  pleasant  story  tiiat  I'rof.  Ripley  has  to  tell, 
but  it  is  a  story  the  main  facts  of  which,  at  least,  ought 
to  he  known  to  intelligent  citizens,  and  ]iarticularly  to  en- 
gineers, who,  in  connection  with  their  responsibility  for 
railway  construction  and  operation  and  the  great  work 
of  valuation  now  in  progress,  should  know  tlu  inside  of 
railway  financial  methods. 

The  opening  chajitor  of  the  hook  is  devoted  to  the  metii- 
ods  that  have  usually  been  em]iloyed  in  financing  railway 
construction.  The  folhiwing  three  chapters  deal  wilii 
railway  capitalization,  the  issue  of  different  classes  ot" 
securities,  etc.  Then  come  chapters  on  the  course  of 
market  prices  for  capital  and  for  railway  securities,  on 
the  effect  of  speculation,  on  stock  watering  and  state  con- 
trol over  the  issue  of  securities.  Chapter  10,  on  the  deter- 
mination of  reasonable  rates,  concludes  with  a  demon- 
stration that  the  physical  valuation  of  the  railways,  with 
which  the  following  chajitor  deals,  was  urged  by  the  attor- 
neys for  the  railways  in  notable  rate  cases.  The  conclud- 
ing half  dozen  chapters  deal  with  the  relation.^  of  the  rail- 
ways to  each  other,  the  progress  of  combination  and  con- 
solidation, and  pooling  agreements. 

Tt  is  not  to  be  denied  that  as  one  reads  Prof.  Ripley's 
book  he  cannot  but  feel  overwhelming  disgust  with  the 
whole  machinery  by  which  the  eminent  financiers  on  tht> 
inside  who  have  manipulated  our  great  railroad  properties 
have  rolled  up  enormous  fortunes  through  methods  as  dis- 
honest as  those  of  the  burglar  or  footpad.  We  cannot 
comfort  ourselves,  either,  by  saying  that  these  things 
pertained  only  to  men  of  a  jiast  generation  and  to  railways 
of  the  wild-cat  order,  for  some  of  the  shady  operations  de- 
scribed in  Prof.  Ri]ilev's  book  date  b.nck  only  two  or  three 
years;  and  it  needs  only  a  ])eru.sal  of  the  financial  columns 
of  the  daily  journals  to  find  hints  concerning  the  fights 
in  progress  between  the  financial  vultures  who  are  picking 
the  bones  of  defunct  railway  projiertios. 

Many  men  doulit  whether  there  is  any  way  out  of  this 
confusion  other  than  the  radical  change  to  government 
ownership  and  operation,  with  all  the  difficulties  and 
dangers  and  waste  which  everyone  who  has  carefully 
studied  the  problem  knows  must  be  met.    It  is  of  interest 


to  see  what  the  opinion  of  Prof.  T?iploy  biniHolf  is  on  this 
point,     in  his  preface  he  says: 

The  pri'Mcnt  In  Inilncil  n  critical  tlitic  (t,r  Iho  mlvoratRN  oi 
prIviiU'  property  In  riillroiiclH  uiulcr  puhllr  ri'KUliitlon.  Moro 
tliMii    It    Ki'iK-nilloii    aiul   II    hiilf   UK')   Hk-    ix^opli'    of    thn    lJiilti-i| 

.SllllcM     MI'I      lllllMit      IllH     KfClll      tllKiC      of     MUl)Jllll|IH      lllrf     COIIIIMOM 

I'lirrliTH  lo  piililli'  I'cinlrol.  Afl<T  ii  Ktubborn  rnnti-Ht  thu  hal- 
tli-  hiiM  lu'i-n  won,  Tlio  nillroiidH  liavo  HMiTi-ndcibil  and  Hr-i-ni 
to  liiivi'  accitptiMl  piilillc  I'ontrol  In  Kood  fnllh.  They  uro  nt  tliif 
niiTcy  of  the  puhllc  which  haH  aHHiinu^d  the  (?rave  rcHpoiiKl- 
blllty  for  a  wUr  cxerclMi'  of  ItM  authority. 

I'rof.  Ripley  believes  that,  notwithstanding  the  crimes 
ill  high  finance  which  he  has  exposed  in  this  I  ook,  "never 
ill  our  hislory,  and  probably  nowhere  else  in  the  world, 
has  the  standard  of  jirobily  and  the  (|iiickened  sense  of 
responsibility,  both  public  and  private,  among  American 
railroiul  men  been  more  jironounced  than  it  is  at  the  pres- 
ent time." 

His  two  iiriiicipa!  coiislnictivo  suggestions  are,  first, 
that  the  stales  should  reliiu|uisli  control  of  railwav  finan- 
cial o|)erations  to  the  Federal  government,  ami,  second, 
that  "some  affirmative  action  should  be  taken  to  permit 
find  oven  to  encourage  such  cooiun-atioii  among  railways 
as  shall  tend  to  eliminate  the  economic  wastes  of  competi- 
tion without  losing  its  manifest  advantages  to  the  public." 

The  ])rosent  volume  forms  a  companion  and  continua- 
tion of  the  author's  earlier  work  on  railroad  rates  and 
rogulation,  which  was  reviewed  in  these  columns  two  years 
ago.  The  two  books  are  a  contriliution  of  great  public 
value  to  crononiic  and  financial  history. 


CIVIL  ENGINEERING  TYPES  AND  DEVICE.S:  A  Classified 
and  Illustrated  Index  of  Plant,  Constructions,  Machines, 
Materi.il.s,  Means  and  Methods  Adopted  and  in  Use  in 
Civil  lOnKiiKTinK-  Worlts  of  ICvory  Class,  for  tlio  Use  of 
IOnt;ine<i  s,  Draftsmen,  Students,  Builders  ;ind  Contractors 
— Hy  T.  W.  Barber,  M.  Inst.  C.  K.,  author  of  "The  Engi- 
neer's Sketch-Book  of  Mechanical  Movements,"  etc.,  "The 
Rei)air  and  Maintenance  of  Machinery,"  "The  Port  of 
London  and  the  Thames  Barrage,"  etc.  New  York:  D. 
Apideton  &  Co.  T^ondon:  Crosby  Lockwood  &  Son.  Cloth; 
f.x9  in.;   pp.   viii  -|-  24.';;   1760   illustrations.      $3. 

The  author  of  this  book,  an  English  engineer,  says  in 
his  preface  that  it  is  intended  as  "a  collection  of  all  the 
known  devices  and  methods  in  use  in  every  branch  of 
civil-engineering  work."  This  end  is  attained,  in  the 
encyclopedic  manner,  by  graphic  representation  of  the 
simplest  kind  accompanied  by  brief  definitions.  There 
are  many  outline  drawings  of  familiar  and  unfamiliar 
devices,  structures  and  tools  which  may  give  a  hint  to 
some  busy  engineer  who  is  groping  to  express  in  design 
an  elusive  idea. 


THE  S.VLEM  FTRE — P.v  Arthur  R.  .lones.  Ex-Assistant  Fire- 
Chief  of  Salem.  Mass.  Boston;  The  Gorham  Press.  Cloth; 
5x8  in.;  pp.   137;  illustrated.     .$]. 

So  many  articles  have  been  written  on  the  whys  and 
whcreforL's  of  the  Salem  fire  that  a  book  bearing  that  title 
is  not  siTrprising;  but  that  this  book  .should  be  written  by 
a  fireman  who  participated  in  the  activities  of  June  25 
is  interesting.  The  book  endeavors  to  supply  accurate  in- 
formation regarding  the  various  calls  and  orders  given, 
the  behavior  of  the  local  fire  department  and  that  of  the 
visiting  firemen,  and  the  measures  taken  immediately  sub- 
sequent to  the  burning.  Firemen  generally,  and  esjiecial- 
ly  those  who  served  at  the  Salem  fire,  will  proiiably  like 
the  book. 

W. 

The  United  States  Coast  and  Geodetic  Survey  has 
issued  an  interesting  booklet  (Special  Publication  No. 
23)  for  free  distribution  at  the  Panama-Pacific  Exposi- 
tion   and    also    by    the    Ijupcrintendent    of    documents. 
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Washington.  D.  C.  It  gives  a  brief  history  of  the  Survey, 
which  is  one  of  the  oldest  engineering  bureaus  of  the 
general  government,  and  describes  geodetic  and  liydro- 
graphic  surveys  in  popular  language.  The  booklet 
contains  much  that  all  engineers  should  know  regarding 
what  the  Survey  is  doing  and  how  it  may  help  tlieir  own 
practice. 


A  Translati©ira  of  Ga© 

Ki;vii;wi:i)  uv  Willia.m  ('ami'iskll" 

THE  CEMENTATION  OF  IRON  AND  STEEL — By  Dr.  Fred- 
erico  Giolitti.  Professor  in  the  Royal  Polytechnic  of 
Turin.  Translated  from  the  Italian  by  Joseph  W.  Rich- 
ards, Professor  of  Metallurgy  at  Lehigh  University,  and 
Charles  .\.  Rouiller.  Assistant  in  Chemistry  at  Johns  Hop- 
kins University.  New  York  and  London:  McGraw-Hill 
Book  Co.,  Inc.  Cloth;  6x9  in.:  pp.  xv  +  407:  155  illustra- 
tions.     $4,   net. 

Half  of  this  book  is  devoted  to  the  chemistry  of  the 
cementation  process  and  half  to  its  industrial  applications. 

As  an  introduction,  the  author  gives  us  a  concise  and 
clear  history  of  cementation.  He  mentions  Biriuguccio's 
("Pirotechnia,"  1540)  and  Agricola's  ("De  Re  Metal- 
lica,"  1556)  descriptions  of  the  heating  of  billets  of  soft 
iron  in  molten  cast  iron,  which  yields  up  carbon  to  the 
soft  iron  like  a  liquid  cement.  While  history  records 
no  certainty  that  steel  was  made  l)y  cementing  iron  in  a 
carburizing  powder,  in  the  ^Hddle  Ages,  it  discloses  a 
probability  that  the  armorers  knew  this  method  but  kept 
it  a  trade  secret.  In  the  si.xteenth  century  true  case- 
hardening  was  practiced,  but  it  was  only  in  the  seven- 
teenth that  the  manufacture  of  cement  steel  in  the  form 
of  bars  to  be  forged  developed  to  any  extent.  It  flourished 
in  Piedmont  and  in  England  and  soon  spread  to  Belgium 
and  (Jermany,  but  was  guarded  jealously  as  a  secret  art. 

The  first  researches  of  a  scientific  nature  are  outlined — 
those  of  Reaumur,  whose  memoirs  to  the  Academy  of 
Sciences  of  Paris,  1720  to  1722,  gave  to  the  world  rules 
for  the  technical  application  of  the  process  of  cementation 
(and  also  of  malleabilizing).  The  author  .shows  the 
impetus  which  these  investigations  gave  to  the  industry, 
80  that  within  a  few  years  factories  sprang  up  in  Sweden, 
Germany  and  England.  The  superiority  of  English  steel 
is  attril)Uted  to  the  superlative  quality  of  the  iron  im- 
ported from  Sweden.  Further  on  is  noted  ITnntsman's 
discovery  of  the  crucil)le  process,  in  1740,  which  gave  a 
further  impetus  to  tlie  industry;  wliile  the  introduction 
of  puddled  steel  and  the  Bessemer  process  caused  a  de- 
cline of  cementation.  The  conclusions  of  Caron  (l.S(iO- 
6 J),  Fremy  (18G1)  and  Margueritte  (1S64)  are  consid- 
ered. Tlie  work  of  Maiinesmann  is  carefully  di.scu.s.sed 
as  the  last  of  the  early  investigations  on  cementation. 

The  .second  jjcnod  of  research  descril)('<l  was  one  in 
which  but  few  new  experimental  data  of  real  importance 
were  brought  to  light  in  regard  to  opposing  hyixithc-Jcs  of 
eenienlation.  The  dillVrent  ideas  arc  given  in  ilctail. 
.some  of  which,  in  view  of  our  present  knowledge,  appear  to 
be  more  or  less  amusing.  With  these  are  tlie  ukh'c  recent 
studies,  beginning  with  tlie  work  of  (!liarpy  and  of  Giiillet, 
taking  up  the  (|iiestion  of  rate  of  cementatiim,  cspei  iaily  in 
rcgaril  to  the  role  of  gases  in  cementation,  and  again  of 
the  elTiciencv  of  ditfcrcnt  cementation  materials,  and  of 
the  effect,  of  cementation  on  nickel,  nninganese,  ( lirornnini, 
tungsten  and  silicon  steels. 

The  nntlior  next  take-  no  llie  resean  hes  of  liiin.xcif  iii:d 
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collaborators — Carnival i,  Tavanti,  Astorri  and  others — 
in  regard  to  the  cementation  of  iron  and  steel.  The 
author  develops  his  subject  logically  and  clearly,  not  only 
from  his  own  experiments  but  from  the  previous  work  of 
others,  until  he  shows  us  that  cementation  and  its  anomal- 
ous variations  are  due  to  the  different  states  of  equilib- 
rium of  the  svstems  (Fe.FcaC.  CO.  CO,)  and  (C.CO. 
CO,). 

In  the  second  part,  dealing  with  the  practical  applica- 
tion of  the  subject,  the  author  points  out  that  the  ques- 
tion of  total  cementation  and  the  production  of  blister 
steel  is  of  comparative  unimportance,  but  that  the  question 
of  ca.'^e-hardening  is  one  of  growing  interest.  He  dis- 
cus.>;es,  first  of  all,  the  typical  furnaces  used  for  case-hard- 
ening with  solid  fuels.  He  then  takes  up  the  question  of 
the  different  cements  and  seems  to  conclude  that  the  mix- 
ture advocated  by  Caron,  namely,  pure  wood  charcoal,  60 
parts,  barium  carl)onate,  40,  is  about  the  best.  In  addi- 
tion, this  mixture  has  the  advantage  that  it  "regener- 
ates" easily  and  spontaneously  on  exposure  to  air.  The 
author  points  out  that  the  weird  and  fantastic  mixtures 
used  by  some  works  and  patented  by  some  people  give  no 
better  results  than  the  simpler  materials. 

Of  great  interest  is  the  section  on  cementation  with 
gaseous  cements,  which  is  apparently  just  in  its  infancy. 
The  ^Farchlet  furnace  is  described  and  then  an.  example 
of  the  two-muffle  furnace  is  given,  illustrated  by  a  pat- 
ented furnace  (Ansaldo)  of  'Th.  M.  Stein,"  of  Paris.  Of 
even  greater  interest  to  the  practitioner  is  the  chapter  on 
the  correct  thermal  treatment  of  cemented  products,  espe- 
cially in  regard  to  their  resistance  under  shock.  This 
covers  not  only  ordinary  carbon  steel,  but  also  results  on 
alloy  steels  as  well. 

Both  the  student  and  the  practical  man  of  affairs  will 
find  this  book  a  source  of  valuable  information.  The 
main  criticism  that  can  be  made  of  it  relates  to  the 
method  of  presentation.  For  example,  in  the  first  part, 
the  reader  is  led  through  the  different  researches  and  the 
different  ideas  and  theories  as  to  the  active  cause  of  case- 
hardening,  being  given  first  one  set  and  then  another. 
The  consequence  is  that  before  he  reaches  the  end  of  the 
ciia])ter  his  ideas  have  become  (piite  hazy.  It  would  seem 
that  the  better  plan  would  have  been  to  show  at  the  be- 
ginning what  was  the  correct  theory  of  cementation  and 
then  to  show  the  developments  which  led  to  these  ideas. 
Because  of  the  method  of  presentation  followed,  perhaps 
the  general  practitioner  will  find  some  difficulty  in  wad- 
ing through  the  first  part  of  the  book. 


P'lELD  SANITATION;  A  Manual  for  Noncommissioned  Officers 
— By  James  SprlKS:  Wilson,  Major.  Medical  Corps,  United 
States  Army.  Fourth  edition.  Menasha,  Wis.;  George 
Hanta  Publishing  Co.     Linen;  4xG  in.;   pp.   123;  Illustrated. 

The  ])resent  edition  of  this  little  book  contains  a  few 

words  on  <amp  di.-^eases,  followed  by  notes  on  personal  hy- 

<;iene  and  clothing,  water  and  its  purification,  subsistence, 

wastes  and  their  (lis])osal.  first  aid,  sanitary  service  and 

a    hililiography.      The    notes    on    field    sanitation    seem 

to   lie  .-(Hind   and   practical. 


The  proceeilings  of  the  eighth  annual  convention  of  the 
National  .Association  of  Cement  Users  (now  the  .\inerican 
Concrete  Institute)  have  been  issued.  This  ctinvention 
was  held  at  Kansas  City  in  March,  1912,  but  the  publica- 
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lioii  of  its  iinio'iMlm^'s  has  Iunmi  dclavctl  for  link  of  fiiiuls. 
Wliilo  llif  impels  iiiiil  di.-  -issioiis  mow  printnl  an-  tlircis 
voiirs  old,  tlu'v  iiii'liidc  a  mass  of  iiiforinatitui  wliicli 
>i|ioulil  III'  in  «'V»>rv  coiurt'lc  ('ii;;iiici>r's  lilirary.  nol  oidy  to 
pn-MTvc  llu'  coiilimiilv  of  I  lie  rroircdinj^s  linl  also  for  liir 
iiiforiiiation  fiirnislicd. 


Descriptive    Geomreetry 

|{i:vii:\\  i:i>  iiv  Ai.hin  \i.  Smiim* 

DESOIUI'TIVK  (JKOMKTKY  Kol{  STl'MKNTS  IN  KNiMNKKU- 
INC  srlKM'l-:  ANI>  AUt'llITKt  TfltK  A  J'lirffully 
Oraili'il  I'inn-sc  of  IiiHtructloii  Itv  llfiiry  K.  ArniHtroriK. 
AsHOi-lato  I'rofcsNor  of  I>csi-rliillvc"i  ;rom,-trv  iiml  Oriiwlnn, 
Mct;ill  liilvorslty  N.w  York:  John  Wllrv  &  Sonn.  Inc. 
LoiuIod:  CliiilMiian  .V  ll:ill,  Ltd.  Cloth;  TxlO  In.,  pp. 
vl    t     \2:<.   Ill   Illustrations,      t'i.  net. 

Tlio  iUitlior  lias  arranged  his  niah-rial  in  llircc  parts. 
I'tirt  I  ^ivi's  fleiiuMitarv  ideas  ahoiit  projedion,  dealinj,' 
with  tlu>  rt'pri'si'iitation  of  siinple  |)laiu'  (ijiiiros  and  pre- 
sent iii.s:  enoiijih  of  jjeoinetrieal  theory  to  eiiahle  the  stu- 
dent to  work  out  easy  prohleins  on  shadows  east  by  solids 
on  plane  ami  eyiindrieal  surfaces.  Part  II  takes  u|)  many 
of  the  usual  doseriptive  problems  on  the  line  and  i)lane 
and  eiilminates  in  axometrie  and  isometrie  projections 
and  the  sections  of  sini])le  solids.  Part  III  deals  with 
problems  on  taiijjent  planes,  intersection  and  development 
of  surfaces  and  the  elements  of  linear  perspective.  A  few 
exercise  problems  are  given  at  the  end  of  each  chapter. 

The  book  covers  about  the  same  ground  as  the  course 
in  mechanii-al  drawing  of  the  average  technical  high 
school.  It  would  seem  to  the  casual  reader  that  the 
author,  in  avoiding  the  harder  parts  of  the  subject,  has 
eliminated  much  that  is  very  desirable  for  the  training  of 
the  student  of  engineering.  Warped  surfaces,  for  in- 
stance, are  not  mentioned,  although  two  surfaces  of  this 
class  are  briefly  considered.  Although  the  author  states 
that  practical  applications  should  accom])any  and  illus- 
trate the  geometrical  principles,  a  cursory  examination  of 
the  exercises  does  not  reveal  more  than  one  or  two  direct 
applications  to  ])roblems  of  the  industrial  world.  There 
are  many  such  applicable  illustrations  and  they  are  quite 
essential  to  vivify  a  subject  which  otherwise  appears  life- 
less to  many  students. 

The  use  by  the  author  of  the  first-angle  grouping  of 
projections,  while  the  easiest  for  teaching,  is  at  variance 
with  the  commercial  drafting  practice  of  this  country. 
Most  of  the  recent  texts  have  employed  the  third-angle 
grouping,  which  is,  of  course,  the  only  logical  one.  Con- 
sidering contents  and  method  of  presentation,  the  book 
should  prove  much  more  useful  to  students  of  architecture 
than  of  engineering. 


TICK.  SHOVEI..  AND  PI.ITK :  Further  Kxpcrience.o  "With 
the  Men  who  Do  Things" — Hy  A.  Russell  Bon<l.  author  of 
the  ".'Jrientifir  American  Hoy  at  School."  "With  the  Men 
who  Do  Things."  etc.  New  York:  Munn  &  Co..  Inc. 
Linen;  6x9  in.;  pp.  249;  112  illustrations.  JL.'iO;  postage 
extra. 

One  of  the  ways  of  making  engineers  ])o])ular  and  of 
paining  appreciation  from  the  public  for  engineering 
achievements  is  io  arouse  young  America — to  get  our 
boys  to  turn  from  tales  of  soldiers,  Indians  and  bloodshed 
to  the  no  less  remarkahU'  performances  of  those  who  build 
our  tunnels,  bridges,  skyscrapers  and  aqueducts. 

To  make  a  description  of  such  works  appeal  to  boys 
requires  a  peculiar  talent  as  well  as  a  wide  and  consider- 
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able  knowledge  of  engineering.  While  we  cannot  look 
at  this  book  from  the  point  of  view  of  young  Annirica,  we 
can  say  that  it  is  substantially  an  male  and  uncxaggcr- 
ated  from  the  engineering  point  of  view. 

The  story  is  t<dd  as  a  narrative  of  ii  boy  traveler  who 
K(cs  the  Plorida  i'Jist  Coast  Hy.  on  coin  ret«!  arches  ovc/ 
the  sea,  the  I'anama  (!aiial,  the  niising  of  a  shipwn.'cked 
vessel,  the  Maine  wreck  cotfer-dani,  tlit!  .Missi.ssi|)pi  levees, 
and  many  other  interesting  engineering  works  and 
processes.     1 1  is  a  good  book  for  sons  of  engineers  anyway. 

Iimdltuis&iris^I  Gas  Poisoir&iiiii^i^ 
tjA.s  I'oi.so.Ni.Nc  ;.\  .mi.m.m;  anh  o'i"ni;it  i.ndi  s'ritiio.s — By 

.John  I  ;i.il.stfr,  M  1).,  l'rof<'HHor  of  T'oniiKli-  Mi-cll<ln«!  and 
I'ul.llc  ll..illh,  llnlvcrslty  of  C.lasgow,  and  David  Dale 
LoKaii.  .\I.  D.,  Surgeon  to  the  (V)1Iiich.'(  Iron  Works,  New- 
nialns.  New  York:  William  Wood  <fc  Co.  Cloth;  6x9  In.; 
pp.  xlXlTl;  .'!6  llluNtratlons,  plans  and  colored  plates. 
$.'i..50,  net. 

There  are  few  special  medical  books  which  interest 
engineers,  but  this  voiniiic  contMins  so  much  engineering, 
industrial  chemistry  and  law  that  it  cannot  fail  to  be  a 
worthy  addition  to  the  gas  engineer's  library.  While  its 
legal  and  engineering  as])ects  arc  British,  yet  much  of 
ihe.se  1111(1  all  of  the  chemistry,  pathology  and  thera- 
jieutics  should  i)e  truly  international  and  therefore  of 
service  to  any  American  who  directs  gas  works,  gas- 
producer  and   gas-engine   plants,   mines,  kilns,   etc. 

\  large  portion  of  the  book  is  devoted  to  carbon- 
monoxide  troubles.  This  is  only  natural  since  the  pro- 
duction of  this  gas  is  so  widespread  and  its  dangers  are 
so  great  as  to  merit  all  the  attention  here  given  it. 
The  other  gases  with  which  common  dangers  exist — 
carbon  dioxide  and  all  its  associates,  methane,  .sulphur- 
eted  hydrogen,  products  of  explosives,  etc. — are  amply 
treated.  There  is,  however,  little  or  nothing  on  sulphur- 
ous or  arsenical  fumes,  cyanogen,  etc. 

The  authors  first  take  up  collieries — methods  of 
working,  ventilation,  air  conditions  and  gases.  Under- 
ground fires  and  their  detection  and  extinction  form 
one  chapter  and  coal-mine  explosions  another.  Symptoms 
of  afterdamp  and  explosive-fumes  poLsoning  are  given 
extended  attention.  Blast-furnace  and  producer-gas 
poisoning  and  symptoms  are  similarly  taken  up.  The 
last-named  class  of  troubles  has  largely  to  do  with  carlion 
monoxide.  Study  of  this  gas  is  continued  by  chapters 
on  treatment  of  poisoning  cases,  detection  of  the  gas  in 
air,  and  its  physiological  effects.  There  are,  finally,  de- 
scriptions of  rescue  and  resuscitation  apparatus  and  a 
few  paragraphs  on  mine  rescue  and  aid  operations. 
Si 

Engineers  will  he  interested  in  the  appearance  of  a 
new  series  of  law  reports  of  as  great  utility  to  many  of 
them  as  to  their  legal  brethren.  This  is  "Public  Utility 
r{e])orts,"  now  being  issued  Ijy  the  Lawyers  Cooperative 
Publishing  Co.,  Rochester,  N.  Y.  The  plan  is  to  issue 
( 1 )  fortnightly  advance  pamphlets  containing  syllabuses, 
opinions  and  annotations,  and  (2)  bound  volumes  of 
the  foregoing  advance  jjages  printed  on  India  ])aper  and 
ajipearing  six  or  more  times  a  year.  The  ])roject  starts 
with  cases  before  both  commissions  and  courts  which 
have  been  decided  since  Jan.  1.  The  editorial  work  is 
in  the  hands  of  the  publisher's  permanent  staff,  under 
the  direction  of  H.  C.  Spurr,  well  known  for  his  work 
on  "Lawyers'  Reports  Annotated."  The  collaboration 
was  secured  by  A.  S.  Hills,  formerly  of  the  Bureau  of 
Commission   Research   of   the   American   Telephone   & 
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Telegraph  Co.,  and  now  of  the  firm  of  Smith,  Knowlton 
&  Hatch,  public-utility  attorneys  in  Colorado  Spring.><. 
Two  issues  of  the  advance  sheets  have  appeared,  showing 
a  very  wide  range  of  electric,  gas,  telephone,  water  and 
transportation  cases. 

Ekviewed  by  Johx  V.  Martexis* 

VALVE  GEARS — By  Charles  H.  Fessenden,  Assistant  Pro- 
fessor of  Mechanical  Engineering-,  University  of  Michigan. 
New  York  and  London:  McGraw-Hill  Book  Co.,  Inc. 
Cloth;   6x9   in.;   pp.   viii    +    170;   171    illustrations.      $2   net. 

It  is  difficult  to  find  a  book  on  valve-gears  that  is  suffi- 
ciently comprehensive  in  treatment  to  serve  as  a  general 
textbook.  A  course  in  the  subject  is  usually  dependent 
upon  sectional  requirements,  and  the  administration  of 
such  a  course  will  differ  in  various  parts  of  the  country. 

The  author  states  in  his  preface  that  it  was  his  inten- 
tion to  present  an  elementary  treatment  of  valve-gears. 
He  adds:  ''Only  steam-engine  valve-gears  are  discu.^sed. 
and  while  the  effort  has  been  made  to  cover  the  best  known 
and  most  representative  types,  the  aim  has  been  to  pro- 
duce a  hook  suitable  as  a  text  rather  than  a  reference 
book."  The  subject  is  presented  in  a  simple,  satisfactory 
manner  to  meet  the  needs  for  which  it  is  intended. 

The  introduction  would  be  enhanced  by  a  fuller  discus- 
sion of  the  function  of  a  valve.  The  use  of  both  the  Zeu- 
ner  and  the  Rilgram  diagrams  in  the  solution  of  valve 
problems  is  commendable,  and  the  value  of  either  diagram 
in  its  application  to  specific  problems  is  shown  in  the 
solution  of  numerous  problems. 

The  discussion  on  port  openings  and  passage  areas  is 
taken  up  in  more  detail  than  is  usually  foun'd  in  a  text- 
book on  valve-gears.  The  chapter  on  shaft  governors  is 
rather  meager;  but  this  phase  is  considered  more  fully 
in  any  good  te.xt  on  steam  engines,  with  which  the  student 
presumably  is  acquainted,  making  here  an  extended  dis- 
cussion unnecessary.  The  chapter  on  pop])et  valve-gears 
is  advisedly  introduced  and  adds  materially  to  the  scope 
of  the  book  as  a  text. 

The  fact  that  the  book  contains  tin-  es.>;entials  of  many 
of  the  commonly  used  types  of  valves  without  any  attempt 
at  involved  mathematical  treatment  places  the  subject 
of  valve-gears  within  the  grasp  of  the  average  person. 

The  illustrations  from  line  drawings  are  excellent, 
which  cannot  be  said  of  the  reproductions  from  manufac- 
turers' cuts.  There  appears  to  be  no  portion  of  the  work 
that  could  he  omitted  without  seriously  alfecting  the  value 
of  the  boiK. 

:*: 

OAS.  ''ASOLLM';  A.VI)  OI  I.- |;n<  ;  I  .\  IC.S  — Hy  Gardner  D.  HIscox. 
author  of  ".Mcih.irilcal  .VIovi  nnnts,"  "Com[>r<'SS/"il  All" 
.to.  Kevlsed,  enlarKcd  and  brouKht  up  to  date  by  Victor 
W.  I'aKC,  author  of  "The  ModiTti  Ga.soUne  Aulojiuil.ilc,' 
etc.  21»t  Edition.  Nuw  York:  The  Norman  W.  Minlev 
PuhllahlnK  Co.  Cloth;  7x10  In.;  pp.  610;  435  Illustrations. 
i^.'.O,  net. 

Mr.  rage  has  started  with  the  substantial  foundation 
of  one  (if  tiie  more  succes.-^l'iil  popuhir  trcati.-ies  on  inter- 
ruil-cornhustion  motors  and  liy  a  well  cxecutt'd  revision 
ha.M  made  th(!  l)ook  even  correspondingly  better  for  this 
day  than  the  original  form  was  in  its  tinic. 

Tlieory  is  not  penetrated  (lfe|>ly,  but  probably  eiiougii 
for  ttie  practical-minded  readers  wliom  {\w  book  seems 
intended    to    reach.     The    fnndaiiienlal    tlierniodynaiiiics 

•Andlnlnn'  Profxdwor  of  Mechanical  EnKlnuorliiK,  University 
of  Miniii-8ulii,   MlnnuupullH,  Minn. 


of  internal-combustion  motors  are  outlined  simply.  Then 
tiie  physics  and  chemistry  of  the  fuels  used  are  intro- 
duced ;  this  section,  and  a  few  allied  ones  at  the  end, 
will  be  particularly  interesting  and  illuminating  to  most 
readers,  though  not  of  the  immediate  importance  of 
some  of  the  other  parts.  The  rest  of  the  book,  nearly 
SO'/i .  treats  of  a  great  variety  of  matters  of  practical 
importance  to  various  engine  users — dimen.-^ion  ranges, 
governors,  valve  gears  and  miscellaneous  details  of  de- 
sign, ignition,  electrical  auxiliaries,  lubrication,  cooling, 
capacity  ratings,  stationary-installation  requirements, 
stationary  gas-fuel  types,  marine-engine  examples,  kero- 
sene- and  heavy-oil  units,  including  the  more  important 
Diesel  designs,  farm  and  tractor  types,  machines  for 
electric  stations,  automobile  and  airship  engines,  etc. 

MUNICIPAL  CHARTERS:  A  Discussion  of  the  Essentials  of 
a  City  Cliarter  with  Forms  or  Models  for  .Adoption — By 
Nathan  M:itthews,  Mayor  of  Boston,  lS91-lS9r,;  Chairman, 
Boston  Finance  Commission,  1907-1909;  Lecturer  on  Mu- 
nicipal Government  in  Harvard  University.  Cambridge: 
Harvard  University  Press.    Cloth;  6x9  in.;  pp.  vii  -|-  210.    $2. 

Drawing  upon  a  large  fund  of  experience,  observation 
and  reflection  gained  while  acting  as  mayor,  municipal 
investigator,  charter-amendment  framer,  lawyer  in  priv- 
ate practice,  and  public-spirited  citizen,  INIr.  Matthews 
Las  produced  a  unique,  valuable,  concise,  logical  and 
clear  exposition  of  what  a  city  charter  should  be — as  he 
sees  it. 

The  book  consists  of  ( 1 )  a  closely  reasoned  exposition 
of  the  essentials  of  a  charter;  (2)  a  charter  draft  in 
accordance  with  the  ideas  of  the  author,  followed  by  a 
skeleton  for  changing  this  draft  into  one  of  the  com- 
mission type;  and  (.3)  notes  on  the  drafts.  The  work 
is  an  extension  of  lectures  given  in  the  Department  of 
Government  in  Harvard  University  in  1911-12.  Empha- 
sis is  laid  on  administrative  rather  than  political  pro- 
visions. 

Briefly,  ^Ir.  Matthews'  charter  draft  provides  for  an 
un)>aid  council  of  seven  members  having  legislative  pow- 
ers only,  and  a  mayor  with  sole  power  of  appointment 
of  all  other  leading  e.xecutive  officers  and  with  absolute 
veto  power  over  all  other  acts  of  the  council.  The  city 
engineer  and  other  heads  of  divisions  (but  not  heads  of 
departments)  would  be  appointed  from  civil-service  ex- 
amination lists  and  would  hold  office  until  death,  resig- 
nation or  removal.  The  city  engineer,  although  a  divi- 
sion head  under  the  commissioner  of  ])ublic  works,  would 
have  charge  of  all  engineering  for  the  commissioners  of 
public  .safety  and  municipal  property,  as  well  as  for  any 
and  all  other  dc|)artnients. 

The  charter  draft  contains  rigid  provisions  against 
doing  any  but  minor  construction  work  by  city  labor. 
.Municipal-ownership  ventures  must  be  authorized  twice, 
at  intervals  of  not  less  than  a  year,  by  the  council  and 
mayor,  and  then  by  popular  vote.  Before  the  popular 
vote  is  taken  the  project  must  be  reported  on  by  the 
.state  utility  commission  and  Uie  report  mailed  to  every 
voter  of  record.  These  several  restrictions  on  one  side 
are  partly  offset  on  the  other  by  rigid  ])rovisions  against 
paying  for  anything  but  rei)lacement  value  of  pliysical 
property  when  buying  water,  light  or  other  utility  plant.s. 
The  draft  also  contains  rigid  provisions  controlling  the 
(iiiaiicial  operations  of  municipally  owned  utilities. 

Perhaps  enough  has  been  said  to  show  that  this  book 
is  an    imusiial  combination  of  the  coii.scrvati\c  anil  the 
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radiciil.  It"  s|ia(i'  luriiiidrd  it  wmilil  Im-  nisv  l«>  sliuw 
thnt  it  til.Mi  iiitliidi's  priiK  i|i|('s  of  widi-  p-iuTuI  luri'pt.- 
aiur  aloii;,'si(le  sonio  tlial  have  iiul  Vfl  Imtm  adopted  oiit- 
Hi(ie  of  Massarlmsftts,  aii<l  willi  otluTs  tliat  liavc  not 
goiio  fur,  if  at  all,  iicyond  the  personal  roiiicptioii  of 
the  author.  All  this  adds  interest  to  a  vidwnie  which 
niiitains  far  more  than  our  spare  permits  us  to  set,  forth 
iipirdini;  many  fundamentals  of  j;ooiI  rily  ;,'overnment. 
» 

Refrigerating  Apparatus 

SVNITAKY  KKKIUCKKATION  ANI>  IfK-.M  AK  IN(!_Hy  J  J 
t'oHKrovr,  iiullu>r  of  "I'l  Inrlplt-H  anil  I'riictloc  of  IMunil)- 
liiK."  "Soxvau*'  I'liiillciitinn  ami  DiMixiHal,"  "HlBtory  of 
Sanitation,"  "WroiiKlit  I'lpi'  DralnaKi-  ,S.viiti'niM,"  "riumb- 
lnt(  1'laii.s  and  .Sin'cillciitloiis."  "I'lunililnK  IO»tlniHt<'n  and 
rontiiuM.M."  "H.'sltn  tif  tin-  TurklHli  Math,"  "Hock  l';x- 
ciivallMK  an.l  lUastlnn"  riillailclphia,  I'l-nn.:  Technical 
Hook  rubllshInK  Co..  2\:>  West  I'oniona  .St.,  Cerniantown 
Cloth:  6x!i  In.;   pii.   :ni:   lo;t  llliisitrutlonn.     ».1..in. 

.\iithor  and  puhlisher  have  eondiinod  their  olTorts  to 
pn>duee  a  pleasinj;  and  interest in<;  volume  wliieli  should 
Ik?  of  fireat  value  to  the  particular  ela.ss  of  readers  whom 
it  is  intended  to  reach — architeet.s,  suix'rintendents  and 
engineers  not  expert,  in  the  desiirn  and  construction  of 
rt'frijreratinjr  apparatus.  The  hook  luifjht  almost  ho 
railed  "popular"  in  its  treatment,  were  it  not  for  the 
large  amount  of  specific  data  which  arc  collected  within 
its  page.*.  There  is  practically  no  mathematics  involved 
in  the  discu.ssions,  although  a  few  expressions  of  general 
laws  are  given  in  mathematical  form  for  hrevity.  The 
descriptions  are  clear  and  concise;  the  illustrations  are 
unusually  good  fur  a  liook  of  this  sort,  owing  largely 
to  the  suppression  of  catalog  cuts  and  the  sul)stitntion 
therefor  of  what  appear  to  he  original  sketches  made  after 
the  approved  practice  of  the  hest  technical   journals. 

Ai)out  20%  of  the  volume  is  given  up  to  a  review  of 
M  ientific  matters  on  which  the  art  of  refrigeration  rests, 
including  heat  jihenomena,  properties  of  gases  and  refrig- 
erants. A  little  over  20%  is  given  up  to  the  ammonia- 
compression  system,  which  is  gone  into  in  considerable 
detail.  Something  like  10C{  is  allowed  for  the  di.scns- 
sion  of  the  insulation  of  cold-storage  rooms,  the  amount 
of  refrigeration  required  for  different  .services,  etc.  Fol- 
lowing this  is  a  review  of  the  advantages  and  disadvan- 
tages of  using  a  l)rine-circulating  system  to  distribute 
the  cold  fluid  in  place  of  direct  use  of  ammonia.  The 
other  pressure  systems  are  briefly  dismissed  with  a  state- 
ment of  their  main  differences  from  ammonia  systems. 

Only  .some  8%  of  the  book  is  needed  to  pre.sent  the 
ab.«orption  scheme  of  artificial  refrigeration,  but  the  the- 
ory and  practice  seem  to  be  set  forth  in  that  limited 
space  sufficiently  for  the  purposes  of  this  work. 

The  remainder  of  the  volume,  approximately  a  quarter 
of  the  whole,  deals  with  such  practical  topics  as  ice- 
making,  cold-air  circulating  systems,  small  outfits,  use 
of  refrigeration  in  breweries  and  for  difficult  excava- 
tion, water  purification  for  ice-making,  plant  erection 
and  operation,  common  rates  for  refrigeration  service, 
and  cold-storage  temjieratures. 


ing  college  to  dale.  The  hook  is  intc-nded  |iriiiiarily  for 
alumni  of  the  institution;  but  the  early  history  of  the 
Heiisseiiier  I'olyteihiiic  liistifutc  Ik  wj  iiitimattdy  asso- 
ciated with  the  history  of  the  profession  that  the  book 
is  a  welcome  addition  to  the  very  meager  literature  of 
.\i)ieri<  an  eiigiiicciini,'  Iiistory. 


\¥c^ter-Stui 
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WATKIt  SI  rri.lK.S,  Th.lr  I'urlMial  Ion.  Klllrallon  an.l  Ht.rll- 
l/.Mllon  .\  llandlxioU  for  the  I'hc  of  Local  and  .Municipal 
AnlhoiitlcH  My  Samuel  Kldcil,  I'lihllc  AnalyHl  for  the 
Metropolitan  MorouKli  of  <;helHca,  KnK'iinil,  iind  author  of 
"DiHliifccllon  :oid  DiHlnfectanlH ;"  and  lOrlc  K.  ftldeal. 
New  York:  I).  yVppleton  &  Co.  Cloth;  Cx!t  In.;  pp.  xil  -f-274; 
10   text   IIIUHtratloiiH,   2i    platCH.      $2..'>0,   net. 

The  authors  undertook  to  "summarize  the  scir;ncr- 
and  practice;  of  modern  water-siipjiiy  and  water  purifi- 
cition."'  To  (his  end  tliey  liave  drawn  widely  from 
iMiropean  and  American  |)ul)lications  and  from  their  own 
w  ide  experience  as  analysts  and  sanitarians. 

Tiiey  first  discuss  the  inorganic  constituents  of  nat- 
ural waters  and  various  animal  and  vegetable  impurities. 
Xc.\t  they  consider  .sources  of  water-supply,  distribution, 
storage,  preliminary  purification,  sand  and  mechanical 
filtration,  softening  and  the  various  means  of  sterili- 
zation or  disinfection.  A  chapter  on  analy.ses  and  their 
interpretation  and  .some  tabular  appendixes  are  given. 

For  Americans,  at  least,  the  book  would  have  been 
quite  as  useful  and  handier  had  the  authors  had  the 
courage  to  plunge  more  directly  into  their  real  subject — 
water  purification — and  to  omit  even  there  a  consid- 
eral)le  amount  of  material  dealing  with  agents  and  pro- 
cesses which  are  not  used  or  likely  to  be  used  in  general 
water-works  practice. 

Altogether,  the  water-purification  part  of  the  book  is 
a  valualjle  addition  to  water-works  literature.  It  fills 
a  gap  whicli  has  been  growing  as  earlier  books  have 
been  getting  out  of  date.  The  material  which  appears 
to  us  to  be  of  little  use  is  attributable  to  extensive  al)- 
stracting.  It  can  easily  be  skipped.  Perhaps  some  of 
it  will,  after  all,  prove  to  be  unexpectedly  useful. 
ss 

CONCRETE  STONE  MANUFACTURE— By  Harvey  Whipple, 
Managing  Editor,  "Concrete-Cement  Age."  Detroit,  Mich.: 
Concrete-Cement  Age  Publishing  Co.  Flexible  leather; 
4x7   in.;   pp.   255;   126   illustrations.      $1,   postpaid. 

The  early  promise  of  the  concrete  block  has  not  been 
fulfilled.  Ten  years  ago  technical  literature  was  full  of 
the  coming  of  the  new  material  which  bade  fair  to  drive 
stone  and  brick  into  retirement;  today  the  concrete  block 
has  only  a  minor  place  among  structural  material.  In 
spite  of  this,  those  blocks  which  are  lieing  made  are  far 
superior  to  those  which  flooded  the  country  ten  years  ago, 
and,  in  addition,  a  great  quantity  of  concrete  stone  is 
being  made,  mainly  for  decorative  purposes.  Mr.  Whip- 
ple's book,  noted  above,  is  devoted  to  the  latest  develop- 
ments, in  these  products  and  is  in  every  .sense  a  working 
manual.  Those  who  expect  to  make  a  success  in  the  con- 
crete block  or  concrete  stone  business  would  do  well  to 
have  the  book  for  consultation  and  studv. 


HISTORY  OF  RENSSELAER  POLYTECHNIC  INSTITUTE, 
1824-1314 — My  Palmer  C.  Ricketts.  M.  Am.  Soc.  C.  E..  Pres- 
ident and  Director  of  Rensselaer  Polytechnic  Institute. 
New  York:  John  Wilev  &  Sons.  London:  Chapman  & 
Hall.  Ltd.  Cloth;  6x9  In.;  pp.  xli  +  269:  illustrated.  $2.50, 
net. 

This  is  the  second  edition  of  a  book  originally  published 
in  1805  and  reviewed  in  KN-GiXEEUixn  News,  July  18, 
180.5.  The  new  edition  has  many  new  illustrations  and 
brings  the  history  of  this  first  American  civil  engineer- 


THE  ART  OF  ESTIMATING  THE  COST  OF  WORK,  With 
Specific  Reference  to  Unstandardized  Operations  as  in 
Jobbing  Shops  or  Repair  Work — Bv  W^illiam  B.  Ferguson, 
Naval  Constructor,  U.  S.  N.  New  "York:  The  Engineering 
Magazine   Co.      Cloth;    5x8   in.;   pp.   97;    illustrated.      $1. 

Naval  Constructor  Ferguson  has  outlined  a  scheme, 
found  of  service  in  the  Hull  Division,  for  estimating 
closely  the  cost  of  proposed  construction  and  repair.  He 
reduces  each  task  to  certain  prime  operations  which  ap- 
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pear  in  various  combinations  throughout  U.  S.  Navy 
Yard  activities.  Then  he  distributes  the  cost  data, 
which  have  been  carefully  kept  from  day  to  day,  and 
evolves  certain  relations  betAveen  cost  and  conditions  of 
work  so  that  the  results  may  be  made  applicable  to  other 
jobs  in  the  same  yard.  He  plots,  for  example,  curves 
between  cost  and  number  of  construction  units,  which 
display  past  experience  and,  therefore,  expected  future 
performance.  All  this  is  illustrated  by  numerous  data 
on  hull  work. 

m 

DRAKE'S  TELEPHONE  HANDBOOK;  A  Book  for  the  Prac- 
tical Man — By  David  I'enn  Moreton,  Associate  Professor 
of  Electrical  Ens?ineering,  Armour  Institute  of  Tech- 
nology. Chicago:  Frederick  J.  Drake  &  Co.  Cloth;  4x7 
in.;    pp.    2S6;    161    illustrations.      $1,    net. 

About  a  third  of  tlie  book  is  virtually  a  very  elemen- 
tary treatise  on  direct-  and  alternating-current  circuits, 
measurements  and  appliances,  and  on  sound.  The  rest 
gives  simple  descriptions  of  telephone  systems  and  shows 
overhead  and  undergiouud  line  construction. 

A  directory  of  Stute  and  Insular  Health  Authorities  of 
the  United  States  is  published  in  ''Public  Health  Re- 
ports" for  Apr.  2,  1915  (Washington,  D.  C,  U.  S.  Pub- 
lic Health  Service). 

An  interesting  collection  of  views  of  the  Riensch-AVurl 
sewage  and  trades-wastes  screen,  with  exphtnatory  titles 
and  notes  and  a  partial  list  of  foreign  installations,  has 
been  issued  by  The  Sanitation  Corporation,  50  C'.urcli 
St.,  New  York  City. 

Operating  details  of  receiving  and  delivering  398,421 
acre-feet  of  water  and  of  maintaining  333  mi.  of  canals 
are  given  in  the  1914  annual  report  of  Ray  S.  Carberry, 
Superintendent  Imperial  Water  Co.  No.  1,  Imperial, 
Calif.    Copies  of  the  report  may  be  had  for  the  asking. 

A  unique  bit  of  student  work  has  come  to  us  under 
the  title  "Notes  for  a  Study  in  City  Planning  in  Cham- 
paign-Urbana."  Sanitation,  tran.^^portation,  main  and 
secondary  streets,  street  trees,  parks  and  playgrounds 
are  each  reported  on  briefly.  The  work  was  done  under 
the  guidance  of  Charles  Mulford  Robinson,  Professor 
of  Civic  Design  in  the  University  of  Illinois.  It  is  pub- 
lished by  the  Division  of  Landscajjc  Gardening,  Univer- 
.sity  of  Illinois,  Champaign.     The  price  is  2.3c. 

Wide  publicity  is  given  to  the  Annual  Report  of  Rich- 
ard .Messer,  Sanitary  Engineer  of  the  State  Board  of 
Health  of  Virginia,  by  f)rinting  it  as  the  sole  contents  of 
the  Virginia  Health  Bulletin  for  .Mar.  20,  1915  (Rich- 
mond, Va.).  After  .some  general  statements  on  water- 
supply  and  the  dispo.sal  of  sewage  and  inamifai  turing 
wa.steM,  the  report  is  devoted  t<i  brief  accounts  of  .-ianitary 
inspections,  arranged  alphabetically  by  localities. 

All  Mas.-.a(lnisctts  cities  and  all  towns  of  10,000  popu- 
lation and  upward  in  that  state  must  have  city-planning 
coniniissions.  That  the  City-I'lamiiii'.,'  Coinniission  of 
Springfield,  Mass.,  takes  its  task  seriously  is  shown  by 
its  first  annual  report  (Kit  pp.)  and  by  the  fact  that 
it  held  "41  regular  meetings"  from  Oct.  10.  1913,  the 
date  of  its  organization,  to  Dec.  I,  1914.  The  report 
just  iwHued  contains  informalnm  on  matters  wliicli  have 
II  bearing  upon  future  city  planning  for  Springlield. 


A  handy  and  useful  pamphlet,  entitled  "Standard 
Specifications  for  Steel  Rails,"  has  been  issued  by  Robert 
AV.  Hunt  &  Co.,  Insurance  Exchange,  Chicago.  Besides 
giving  a  List  of  26  specifical'ons,  with  1913-15  dates, 
and  two  tabular  summaries,  the  ')amphlet  contains  the 
specifications  of  the  American  Rai'way  Association,  the 
American  Society  for  Testing  ilaterials,  the  Colorado 
Fuel  &  Iron  Co.  and  the  ^ilanufacturers'  Standard  Spe- 
cifications for  Openhearth  Rails.  Furthermore,  the  pub- 
lishers kindly  stated  that  "copies  of  specificatiors  not 
printed  in  this  pamphlet  will  be  furnished  on  request." 

Topographic  maps  of  the  Philippine  Islands,  prepared 
in  the  Geographic  Division  of  the  Insular  Bureau  of 
Surveys  under  P.  A.  Welker,  Director  of  Coast  Sur- 
veys, and  printed  at  the  Coast  and  Geodetic  Survey 
office  at  Washington,  may  be  obtained  from  that  office 
or  from  the  Coast  and  Geodetic  Survey  sub-office  at 
Alanila.  They  are  in  colors  and  on  a  scale  of  1  to  200,- 
000.  The  sizes  within  borders  are  50x32,  44x36,  32x30, 
38x35  and  43x24  in.  Elevations  are  shown  by  hachures 
and  the  principal  heights  are  given  in  figures — in  meters 
above  mean  sea  level.  A  map  is  in  preparation  which 
will  cover  the  entire  archipelago  on  a  scale  of  1  to  1,000,- 
000,  wliich  will  conform  to  the  plan  adopted  by  the  Inter- 
national Geographic  Congress  for  an  atlas  of  the  world. 
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[So  far  as  possible  the  name  of  each  publisher  of  books  oi 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale,  and  the  price  is  known  b;. 
the  editor,  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all.  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
inclosing  postage.  Persons  who  are  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  papers  privately  printed,  then 
to  the  author  or  other  person  indicated  in  the  notice.] 

THE   A  B  C  OF  IRON  .AND   .STEEL.   With   a   Directory   of  the 
Iron   and   Steel   Works   and   Their  Products  of   the   United 
States  and   Canada — Edited    bv  A.   O.  Backett.     Cleveland, 
Ohio:      The    Penton    Publishing    Co.      Cloth;    8x11    in.;    pp. 
XV    -I-    33S;   222   illustrations.      $5,   postpaid. 
ABSTR.A.CT    OF    SPECIAL     BI'LLETINS:       WEALTH.      DEBT 
AND  TAXATION  For  1913— Washington,  D.  C:    Bureau  of 
the  Census.     Paper;   9x12   in.;  pp.   63. 
AN    ACCOTTNT   OF   THE   WORK   OF   THE   ART   COMMISSION 
OF   THE   CITY    OF   PITTSBUUtrH    From    Its    Creation    In 
1911  to  Jan.  1,  1915.     Paper;  6x9  in.;  pp.  71;  illustrated. 
Besides    the    statute   authorizing    the   Commission,    the    by- 
laws governing   its  action   and   an  account   of  its  approval  or 
disapproval  of  bridges,   buildings  and   memorials,   the  pamph- 
let  contains   a   report   by    E.    H.    Bennett.    Consulting   .\rchitect, 
Chicago,  in  which  he  submits  a  plan  for  developing  the  Point 
and  waterfront  at  the  Junction  of  the  rivers  at  Pittsburgh. 
AMERICAN  ELECTRIC  R.MLW.VY  ENGINEERING  ASSOCIA- 
TION:    Proceedings  for  1914 — New  York:     Secretary,  E.  B. 
Hurritt.    29    West   39th   St.      Cloth;   6x9    in.;   pp     555;   illus- 
trated. 
.\MERIC.\N    RAILWAY    BRIDOR    AND    TU'TLDING    ASSOCIA- 
TION:      Proceedings    of    the     24th     .Vnnual    Convention — 
Chicago,  111.:     Secretar-.-,  C.  A.  Lichtv.  319  No.  Waller  Ave. 
Paper;   6x9  in.;  pp.   308;   illustrated.     $1. 

Reports  are  included  on  the  following  subjects:  Ice 
Houses.  Warnings  (Bridges,  etc.),  Reinforced-Concrete  Bridge 
Work.  Mechanical  Coaling  Stations,  Street-Crossing  Elimina- 
tion. Water-Supply  (Pipe  Linesi,  Concrete  Poles,  Poles  and 
Signs. 

ANNU.\L  REPORT  OF  THE  MISSISSIPPI  RIVER  COMMIS- 
SION For  the  Fiscal  Year  Ending  .luiic  30.  1913— Being 
Appendix  .7.M  to  the  .Vnnual  Report  of  the  Chief  of  Engi- 
neers of  the  United  States  .\rmy,  Washington,  D.  C. 
Paper;  6x9  In.:  pp.  361;  Illustrated. 
.\U.STRAT.I.\N  POCKET  COMPEN'niT'M  OF  COMMON- 
WEALTH OFFICIAL  STATl.STICS  ( 1914)— Melbourne: 
Cnmmonweiilth  liuieau  of  Census  and  Statistics.  Paper; 
3x4  In.;  i>p.  12S.  Sixpence  (postage  extra). 
BULLETINS  OF  THE  ENGINEERING  EXPERIMENT  STA- 
TION, UNIVEIISITV  OF  ILLINOKS.  Vol.  X.  Nos,  6.S-74 
(,Iuly,  1913— April,  1914)— Urbnnii:  The  University.  Heavy 
cardlioanl:  6x9  In 
CANADIAN  REPORT  OF  PROGRESS  OF  .STREAM  MEASURE- 
MENTS Eor  1913-  Hv  P.  M.  .Sauder,  Chief  Hvdrographer, 
AnnlHted  by  G.  II,  VVhyte  and  G.  R.  Elliott.  (Utawa,  Ont.: 
IninaliiiM  H.-anch,  Oepartntent  of  the  Interior.  Paper; 
7x10   In  :   pp.    Ill:   llluHtrate<l. 
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CBNTUII-'l'tlAK  ri'Ml'S— I»v  11.  I..  l>iiuKt>i<rty,  ANHlHliiiit  Pro- 
foNMor  of  ll><liiiiilli'H,  Sll>li<v  (^•lll<u<•,  Cornoll  riilvrrnlty : 
imllu'i-  of  "llvili'iiiillc  Tiirbliit'H."  New  York  anil  Loiiiloii; 
MiiiiM" -mil    liooU   Co..    liu-.     t'lolli.    (lx!t   In.;   |m>.    x    +    192: 

HI     lIlU-MtllltllUlH.         $:•.     Il.'l. 

.oNNlOCTliM'T  ITHIJC  UTII.ITIKS  Ct  >MMISS|i  )N:  Third  An- 
liuiil  Itolioi't.  liu'liiilliiK  tli«  Kinani'lul  |{<<|>orlH  of  All  I'llb- 
lli-  S.Tvlio  roiiiiianlfM  for  tlii>  Yuii  lOn.lliiu  .liino  :10,  l!»H. 
will)  StatlHtli-al  *l'al>l(<H  KiMalliiK  Thfii'lo  I  larlfonl.  Conn  : 
Sofiotuiy.   ll«-iir.\     I'".    lilllliiKH.      Clolli.   tixlt   111.,    pp.    n;is, 

I'KSHtN  OK  STi;i;i,  lUtinciCS:  TIu-oiv  anil  I'larllio  for  llx' 
t'H<<  of  rivll  IOukIuimmn  and  Sliidi'niN  Hv  K.  C.  Kiin/.. 
M.  Am.  Sof.  C  10..  foinn'ilv  McHlKniM'  fm  ilii>  IIiIiIko  and 
CoiiMlnn-llon  I>i>iiaitin<>nt  of  tin-  Ti-ncovd  lion  Woiku  and 
Ih«>  AnuTli-aii  ftildm-  To.  ami  Clilrf  IOiik  Ini'cr  of  Ihr 
HrlilKO  and  I'onNtriii-tInn  |)(>pai  tnii'iil  of  tlir  I'l-nnHylvaiila 
S(><ol  Co.  Ni'W  York  and  l..ondon:  McCiaw  Hill  Hook  ('o., 
Im-.     I'lotli;   fix'.t   In.;   pp.   xxlv    (     4":';   llliiMtralod.     ITi.   not. 

nlRKCTIONS  KOI!  PKSIC.MN(;.  MAKINC,  ANP  OI'KUATINO 
IIKJII  ritKSSrUK  TIJANSKOltMIMtS  Itv  Trof.  K.  K.  AuH- 
tln.  Ili'ail  of  tin-  1><  parlincnt  of  IOIimI  i  lial  lOnnlni-crlnK  In 
On-  Thayor  Scliool  of  ICn>;liir<-rlnK.  Hartiiionlh  Collfifr, 
llaiioviM-;  author  of  "lOxanipliN  in  .Mannt'tlHiii."  "lOxainidi-H 
III  .MtfiiiatlnK-Curifiit.i."  "How  to  Make  a  TraiiHfoiinur 
for  Low  I'lO.sNiMOM."  Ilaiiovir,  N.  H.:  TliP  AiiHior.  l!ox  11. 
Paper:  r.xS  In.;  pp.  Ifi;  ••!  lllii.-ttiatloii.s.  ride,  poHtpald. 
Sho\v.x  tlio  (-alciilntioii.s  for  winall  ami  .xlniplo  «top-up  trans- 

•..iiiii>r»  wliifli  till"  rcador  can  niaki-  from  inatfrialH  onslly  ob- 

■  vtnaldo.     Siinpli'  dlrei-llon.s  for  construi-tlon. 

i:L.KCTItlC  KAII.WAY  II  AN'DHOI^K :  A  Urfci  <-n<f  Hook  of 
Praotiio  Mala,  Korniula.x  and  TaliloH  for  Hi.-  I'.sc  of  Oper- 
ators. Knjrlnefia  and  Stndoiits-  liy  Albi-rf  S.  HIchey,  Kel- 
low.  Am.  Inst.  !•'.  10. .  ConsuItliiK  Knulneer,  I'rofe.isor  of 
Kleotrlo  Uallwav  ICii»tln(><Mln>r,  Worcester  Polytechnic  In- 
stitute: Assl.sted  hv  William  C,  (Jreenonnh.  New  York  and 
l,oiidoii:  McC.raw-lIill  Hook  Co..  Imv  Klexiblo  leather; 
4x7  In.:  pi>.  xl    f    )iX2:  illustrated.     $4.   net. 

KKPKHAI.  VAI.l'ATION  OK  HAII^ROAH  PUOPEUTY  —  By 
Richard  J.  McCarty.  M.  Am.  Soc.  C.  I'.  M.  Am.  Soc.  M.  V... 
Kansas  Citv,  Mo.:  The  Author.  SS->n  Warwick  Houle- 
vard.  Paiicr:  fixit  in.;  jip.  10.'!. 
111!  PLAIN'  AN'SWKUS  TO  PIUKCT  QCKSTIONS  on  Steam. 
Hot  Water.  Vajior  and  A'acuum  Heatinti:  The  .Science 
and  Practice  of  HeatiiiK  lONpl.iinod  In  a  Series  of  Plain 
Questions  ami  Answers,  willi  Table:.  Rules  and  Oeneral 
Information,  Kormin.tr  a  Coniplete  Text  Rook  and  Manual. 
A  Help  to  the  Apprentice  and  .lourneyman  Steam  Kitter 
In  Preparinir  for  Examination.  .\  Reference  Rook  for 
Master  .steam  Kifters,  Architects  and  Heatin^r  Contractor.s 
— By  Alfred  G.  Kinp.  author  of  "P-actical  Steam  and  I'of 
Water  Heatinfr."  "Practical  Ileatinti  lllvisf rated."  etc.  New 
York:  The  Norman  W.  Henlev  PublishilU':  Co.  Cloth; 
6x9   in.;   pp.   214;    127   illustrations.      $1.50. 

ilKOLOOIC    ATLAS   OF   THK   UNITED   .STATES— Wa.shinKton. 
D.   C. :    U.    S.    Geological   Survey.      Paper;    18x22    in.;    illus- 
trated. 
Folio  No.  191:     Raritan,  N.  J.     By  W.  S.  Bayley.  R.  D.  Salis- 
bury and  H.   B.  Kiininiel.     Pp.  32. 

Folio    No.    192;      Eastport.    Me.      By    Edson    S.    Bastin    and 

Henry  S.  Williams.     Pp.   15. 

Folio  No.   193:     San  Francisco.  Calif.     By  Andrew  C.  Law- 
son.     Pp.   24. 

Folio  No.  194:    Van  Horn.  Tex.    By  G.  B.  Richardson.    Pp.  9. 

GROrND  WATER  IN  SOUTHEASTERN  NEVADA — By  Everett 
Cariienter.  Washington.  D.  C. :  V.  .S.  Geolopricjil  Survey. 
Water-Suppl.v  I'aper  3G5.  Paper;  6x9  in.;  pp.  S6;  illus- 
trated. 

HANCOCK'S  APPLIED  MECHANICS  FOR  ENGINEERS— Re- 
vised and  rewritten  by  N.  C.  Ribks.  Professor  of  Theoret- 
ical and  Applied  Mechanics  in  the  School  of  Applied 
Science  of  the  Carneprie  Institute  of  Technoloprv.  New 
York:  The  Macmillan  Co.  Cloth;  5xS  in.;  pp.  viii  +  441: 
289  illustrations.     $2.40. 

HEAT  ENGINEERING:  A  Textbook  of  Applied  Thermodyna- 
mics for  Enffineers  ,Tnd  Students  in  Technicil  .Schools — 
By  Arthur  M.  Greene,  .Jr.,  Professor  of  Mechanical  Engi- 
neering. Russell  Sage  Foundation,  Rensselaer  Polytechnic 
Institute:  Sometime  .lunior  I>ean,  .School  of  EnKineerinpr. 
University  of  Missouri.  New  York  and  London:  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  xiv  -|-  462;  198 
illustrations.     $4.  net. 

HIGHWAY  BONDS:  A  Compilation  of  Data  and  an  Analysis 
of  Economic  Features  Affecting  Construction  and  Main- 
tenance of  Highways  Financed  by  Bond  Issues,  and  the 
Theory  of  Highway  Bond  Calculations — Bv  Lawrence  I. 
Hewes,  Chief,  Economics  .ind  Maint<"n;ince.  Ottiae  of 
Public  Roads,  and  James  W.  Glover.  Professor  of  Mathe- 
matics and  Insurance.  University  of  Jlichigan,  Collaborator. 
Washington,  D.  C:  Office  of  Public  Roads.  Paper;  6x9 
in.;  pp.  136;  illustrated. 

HOW  TO  MAKE  A  LOW-I>RESSURE  TRANSFORMER— By 
Prof.  F.  E.  Austin.  Head  of  the  Department  of  Electrical 
Engineering  at  Norwich  University-;  Director  of  the  De- 
partment of  Electrical  Engineering,  Th:i.ver  School  of 
Civil  Engineering,  Dartmouth  College,  Hanover;  author 
of  "Examples  in  Direct-Current  Enirineering,"  "Examples 
in  Alternating-Current  Engineering."  Hanover.  N.  H.: 
The  Author,  Box  41.  Paper;  5x7  in.;  pp.  14;  illustrated. 
2.">c.,  postpaid. 
Some  eas.y  directions   for   the  assembly  of  parts  by  a   100- 

watt  110 'S  to  64-volt  experimental  transformer. 

INFORMATION    AND    SUGGESTIONS    FOR    CITY    AND    TOWN 
PLANNING    BOARDS— Bulletin    No.    2.    November,    1914.    of 
the       Mnssachusetts       Homestead       Commission.       Boston: 
Henry   Sterling.   Secretary,    State    House.      Paper;    6x9    in.; 
pp.  11. 
The  Massachusetts  legislature  of  1913  made  it  the  duty  of 
every    city    and    town    of    10.000    population    and    upwards    to 
create    a    planning    board    and    provided    that    the    Homestead 
Commission   should   have   advisory   supervision   of  the   boards. 
This   bulletin    contains   advice    regarding    the    general    line    of 
activities    which    should    be    undertaken    by    such    boards. 
INVE.STIGATION    OF    FLOW    THROUGH    FOUR    INCH    SUB- 
MERGED ORIFICES  AND  TUBES — By  Leland  Rclla  Balch, 


HKHi-ari'li   AMxlKtant    In    Hydraulic    lOiiKlneering.   ITnlv<  rui   v 

of    WlMi-oiiHJii        MadlMon.    WIm  :       lOiiKln.eiIng    Experlmeiii 

Hlullon,   I'liivelHlly   of  VVlHCOIiMin.     Hiilbtlii   No.   700.     I'apei  , 

nx»   In.;   pp.   .11.      2r.c. 
LAND     (HtANT      COLLK<H0      ENGINKERING      AHHOCIATION: 

piiiceKiIliiKH  of   the  Third    Annual    MeelliiK — EuhI   LanHliig, 

Mich,;  Hei'reliiry,  G.  W.   ItiMHidl.   Mli'lilgan  Agrlculluriil  Col- 

IcKf.      Paper;   I'.xli    In.;   pi>.    170. 
MASSA<'HUSI:TTS  .state   hoard  of  health — Annual    Hi- 

port  Km    IliUl     HoHlon:    Dr.  Mark  W.  RIcburilHOn,  Secretary. 

Cloth;    11x9    In.;    Iip.    790. 
DIORN    IlltlTISlI    PEItMANE.VT    WAY;    Treating    of    RallM, 

CbiiliH.  l''iKlibollM.   l''i«h|iIiitiH,   KeyH.  Sli-ejierH.   li.illaHt.   Rall- 
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>ai:d  i'I-   ii:i!Ii;ation.   highways 

■I'eiilli     ineiiiii.il     lliport     (1913-1911)     - 
stale   lOiiglneer.    Lincoln,  Neb.     Cloth; 
);x9   in.;   p|i.    3rd;:   IIIiiHlr:ited. 
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Specia.1  Feafetiares  ana  Forciffig  for 
B>tisnldIaEag§ 


The  systt'iM  nf  adju.-tahlf  lunus  finphnud  by  J.  E. 
Hodges  &  Co.,  of  Cincinnati,  Ohio,  in  the  construction 
of  reinforced-concrete  buildings  includes  (1)  adjustable 
shores  or  struts,  (2)  a  flexible  mat  which  supports  metal 
sheets  constituting  the  bottom  of  the  slab  forms,  and 
(3)  column  forms  adjustalile  to  various  sizes.  These 
devices  are  shown  in  Fig.  1,  while  Fig.  2  shows  the  shores 
in  place  adjacent  to  one  of  the  column  forms. 

The  shore  is  mad-'  adjustalile  by  means  of  a  kind  of 
ratchet-jack  arrangement.  The  lower  portion  of  the 
shore  is  a  single  stick  about  4  in.  square,  sliding  between 
two  sticks  2x4  in.  which  form  the  upper  portion  and  are 
connected  liy  braces  and  a  cap.  A  pair  of  heavy  strains 
around  the  shore  carries  cams  wiiich  lock  the  sliding 
sections  securely  together  in  any  position. 


secT/oM  x-y 

(ENlJllfO[D) 

Fiii.   I.     Ai).irsT.Mii,i;   I'.MiTs  Koit   KoiiMs  Koi;  ('i)N(i!i;rK 

Bllt,l)IN'(i    CONSTIU'CTION 

(A.    .Shfir.-    ,\\u\    Mhorf    Jack.       H.    I-'lrxilile    unit    for    Moor    slabti. 
f,   Colutun    form) 

Tlic  l\l  III.  siiclv  has  iitliichcd  ti>  fine  face  a  slccl  l)ar 
notched  to  form  a  rack.  'I'o  adjust  the  b'ligtli,  in  leveling 
the  centering  for  the  tloor,  a  fork-ended  lifting  lever  is 
fitted  over  the  timber,  with  its  fnlcniiii  i)olt  resting  in 
one  of  the  shits  of  the  bar  and  the  ends  of  the  fork 
engaging  the  lower  ends  of  the  2.\  t-iii.  sticks.  With 
till-  ctiniH  loosened,  the  upper  portion  of  the  shore  is 
rai.-^ed  l)y  bearing  down  on  the  lever  handle,  and  when  in 
|>rop«'r  position  is  locked  by  the  cams.  This  construction 
dispenses  with  the  use  of  wedges. 


For  the  floor  or  slab  forms,  flexible  mats  made  of  slats 
wired  together  are  used,  and  these  are  adjustable  in  length 
l)y  the  telescoping  of  the  slats,  as  shown.  They  are  covered 
M'ith  plates  of  sheet  metal  to  hold  the  concrete.  When 
not  in  use,  the  mats  are  rolled  n[)  in  bundles  convenient 
for  handling  and  for  transportation. 

The  adjustable  form  for  .'^quare  columns  has  four  sheets 
of  galvanized  steel,  bent  at  right  angles  and  placed  together 
with  ends  overlapping.  The  edges  of  the  outer  sheets 
are  stiffened  with  small  vertical  chamiels.     The  struts 
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Ad.iist.vble  Shokks  and  Column  Fokms  for 
Coxc'UETE  Building  Constkuction 


are  pairs  of  angles,  bent  to  L-shape,  and  lapping  at  two 
diagonally  opposite  corners.  The  lapping  ends  are 
jninched  with  holes  to  receive  a  key  or  pin.  For  circular 
columns  (Fig.  2)  two  semicircular  sheets  are  used,  the 
form  being  brought  to  shape  by  outside  hands  or  tem- 
plates. Intermediate  fle.\il>le  liands  strengthen  the  form, 
and  these  can  be  applied  to  tonus  of  any  size. 

Do|fs  in  Temporary  StructtLares 

By     FjKONAlil)   (JooDDAV* 

Iron  dogs  have  been  usod  in  temporary  structures,  rough 
staging  and  shoring  for  nniny  years  in  iMirope,  Australia 
and  Africa.  They  arc  especially  useful  where  the  timbers 
butt  against  each  other  (the  best  practice)  and  where 
structuri's  are  built  of  logs  and  half-logs,  i.e.,  where  the 
scantling  is  12x12  and  (ixl2  in. 

In  the  erection  of  large  nuisonry  structures,  where  the 
stone  blocks  are  of  great  weight  the  scalTolding  is  framed 
of  sqinire  tindiers  fastened  by  bolts  and  dog-irons  (com- 
monly called  dogs)  and  set  quite  independent  of  the  walls. 

♦Civil  iind  Mvclianlcul  l^nKliiviT,  512  O'Connor,  Olliiwu,  Can. 
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Tlu'so  iIkv's  lire  pii'ifs  of  s(|uiin'  nr  roiiml  in.ii  iilxtiit  'Yi 
II.  in  (liainclcr,  or  width,  with  thi'  t>inls  |K)iiitfil  or  chiKul- 

..Ijji'd  and  turned  down  ahoiit  .1  in.  at  rinlit-anglos  to  ih(.' 
hunk,  as  shown  in  a  dflail   in  Ihc  in conipanyinf,'  draw- 

iiij;.    The  writer  prefer-  imns  ^'i  in.  .square  with  a  ehisel- 


^ 


0^ 


("()i;i:i'(  r   i'l.Ai  iNc;  ok  Dcxi.s   in   Siaoinu 

odfio  about    V|    ill.   widi-.      Sudi    dous  diii    lie  driven   and 
rt'iiiovod  with  little  or  no  injury  to  the  luinlier. 

For  short  stagin<r.  the  dojjs  are  often  tixcd  |iarallel 
to  the  seantlings  held  down.  Sills  are  eonnoetotl  by  one 
or  two  dogs  on  each  side  and  top.  The  dogs  are  placed 
at  an  angle  of  about  15°  when  eonneeting  ujjrights  to 
sills.  erossl)raeing,  and  struts,  or  bearers  to  eorbcls  and 
struts.  Dogs  eonneeting  footi)locks  with  ])osts  arc  cranked 
as  shown  by  a  detail.  At  every  joint,  the  dogs  are  placed 
on  both  sides,  opjwsite  each  other.  They  should  not  be 
fixed  within  four  times  their  width,  or  diameter,  from  the 
edge  of  the  scantling. 

Btiaildlnirag  IResinifo2'ce<dl=C©iracrette 
Stleps  ^^itllhiOtuitL  Formas 

By  R.  C.  IIardm.vx* 
In  the  reinforced-concrete  stairway  shown  in  detail 
in  the  accompanying  drawing,  the  tread.s  and  ri.sers  were 
built  without  forms,  \ising  the  reinforcing  metal  as  a 
self-supporting  medium  on  -which  to  lay  the  concrete. 
The  stairway  is  in  two  flights,  with  an  intermediate 
landing.  The  risers  are  T  in.;  the  treads,  9  in.,  and  the 
out-to-out  width  of  the  stairway  is  6  ft. 


•Civil   Engineer,  Colorado  Springs,  Colo. 
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CoxcuETi:  Stairway  with  Self-Scpportino 

ElilXFORCEMEXT 


('niitniry  to  llie  usual  iiiellnid  of  building  kikIi  stair- 
ways as  moiKdilhs,  the  Htringers  and  thi;  landing  were 
const  rutted  lirst  on  the  usual  fornis.  TIk;  stringiTs, 
two  in  number  for  each  llight,  are  KxI2-in.  mininiiiin 
section,  and  are  reinforceil  with  two  straight  '^i-in.  round 
bars  and  one  trussed  •yi-iii.  npuiMl,  willi  stirrups  of  %- 
in.  rounds.  The  columns  for  the  landing  are  nun- 
forced  with  f<Mir  %-in.  rounds,  hooped  with  No.  9  wire 
spaced  I  in.  c.  to  c.  The  knechraces  at  the  tops  of 
columns  arc  ninjorrcd  uilli  two  %-iii.  rounds.  The 
landing  floor  is  not  reinforced,  but  is  carried  by  a 
groineij  \aull  fornicil  hv  llic  knceliraccs. 

In  building  the  forms  for  the  beams,  tlu;  iiotchings 
for  the  treads  and  risers  were  made  <}  in.  below  tiie  fin- 
isheil  giiidc  for-  the  treads  and  n/j  in.  buck  of  the  finish(;d 
face  of  tlic  ri>crs.  In  each  trciul  Mi|i|)oi-t  w(!re  placed 
t\\-ii  shoil  |iicces  of  %-in.  roinwf-  to  act  as  dowels  for 
t\iiiu  (III  ilic  finished  treads.  At  proper  intervals,  8-in. 
sections  of  ^-in.  |ii|i('  were  |ilaccd  to  receive  later  the 
railing  posts  of  I'/L'-in-  |'i|"'- 

In  forming  the  linislied  steps,  ^4-gage  ribbed  expanded 
metal.  Inning  four  jji-in.  ribs  to  the  foot,  was  bent 
into  ]dace  around  tin;  notched  tops  of  the  sujiporting 
lieams,  as  shown  in  the  accompanying  detail.  The  sheets 
of  iiK'lal  were  cut  to  a  length  of  5  ft.  10  in.  to  allow 
for  a  i-in.  play  on  either  end  for  irregularities  in  bend- 
ing. WluM-e  the  dowels  were  encountered,  tliey  were 
driven  through  the  meta!  "-'tli  a  hammer,  and  by  slit- 
ting the  end  of  tlic  metal  sheets,  they  were  fitted  around 
the   railing  posts,  which  previously  had  been   placed. 

The  expanded  metal  was  then  covered  with  1:2:4 
concrete  to  a  depth  of  2  in.  on  the  treads  and  to  a  thick- 
ness of  11/2  ■"•  0"  tliG  ri.sers,  yvhich  was  worked  to  a  float 
flnish.  The  under  and  back  sides  were  then  plastered 
with  cement  mortar  to  a  thickness  of  %  in. 

The  labor  of  placing  and  bending  the  sheet  metal  was 
slight,  as  the  metal  bends  very  easily  parallel  to  the 
ribbing.  The  cost  of  placing  the  concrete  was  but  little 
more  than  placing  a  top  coat  on  steps  built  in  the  or- 
dinary way. 

The  stairway  w-as  designed  and  liuilt  by  the  writer, 
as  engineer  for  the  Central  Construction  Co.,  of  Colo- 
rado Springs,  Colo. 

W. 

Ce2iaeimt°airadl°CEsis>'  Moiftbas' 


A  novel  waterproofing  method,  in  which  an  impervious 
layer  of  cement  and  clay  was  interjjosed  between  water- 
bearing ground  and  a  concrete  structure,  was  used  in  the 
recent  addition  to  the  Pavonia  Ave.  station  of  the  Hudson 
&  Manhattan  R.l?.  in  Jersey  City,  X.  J.  The  work  con- 
sisted in  the  excavation  by  tunneling  methods  and  a  sub- 
sequent lining  yvith  concrete  of  a  station  opening  in  a 
water-bearing  stratum  200  ft.  from  the  Hudson  River 
bulkhead  line  and  50  ft.  below'  mean  sea  level.  It  was  im- 
perative that  the  concrete  lining  be  water-tight,  but  it  had 
been  the  experience  of  the  engineers  in  building  the  orig- 
inal tunnel  that  it  was  impossible  in  working  under  air 
pressure  to  use  any  applied  water])roofing  mats  on  account 
of  the  danger  to  workmen  from  fumes;  expected  expan- 
sion and  contraction  with  consequent  cracks  forbade  the 
use  of  any  integral  method  of  waterproofing. 

It  had  been  noted  that  all  of  the  river  tunnels  which 
rest  in  river  clay  were  quite  water-tight,  and  it  was  be- 
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lieved  that  if  a  complete  eoating  of  clay  could  lie  obtained 
exterior  to  the  tunnel  lining,  no  more  nearly  perfect  or 
complete  waterproofing  could  be  secured.  The  dithculty 
with  any  clay  ai)plication  wa.><  that  when  wet  and  soft  tlic 
clay  would  change  its  form  by  squeezing.  Therefore,  ex- 
periments were  made  with  clay  mixed  with  sutticient  port- 
land  cement  to  hold  its  form  when  set.  These  experi- 
ments produced  an  impervious  material,  so  further  trials 
were  made  by  mixing  dried  Hudson  River  silt  and  port- 
land  cement  in  equal  (|uantities,  making,  with  the  addi- 
tion of  water,  a  sort  of  ))laster.  These  further  tests  proved 
so  successful  that  the  method  outlined  below  was  adopted 
for  the  waterproofing  of  the  entire  station  opening. 

Hudson  River  silt,  which  is  a  finely  pulverized  clay  with 
a  considerably  larger  proportion  of  silica  than  ordinary 
clav,  was  dried  and,  mixed  with  equal  proportions  of  port- 
land  cement,  applied  through  the  medium  of  a  cement- 
gun  as  a  heavy  coating  on  every  portion  of  exposed  timber- 
ing and  lagging  in  the  tunnel.  This  produced  a  layer  of 
impervious  plaster  about  two  inches  thick  against  which 
the  concrete  lining  of  the  tunnel  was  placed.  The  metiiod 
has  proved  successful,  the  station  structure  being  practi- 
cally dry  under  an  extreme  head  of  salt  water. 

In  applying  the  coating  considerable  trouble  was  found 
with  dusting  from  the  cement-gun  at  the  beginning  of  an 
application.  As  soon  as  the  water  from  the  gun  properly 
mi.xed  with  the  cement  and  clay,  this  dusting  nuisance 
disappeared,  and  by  plastering  at  such  times  as  certain 
stages  of  the  work  were  not  actively  under  construction 
and  when  very  few  men  needed  to  be  in  the  chamber,  and 
also  by  equipping  the  men  with  respirators  which  pro- 
tected their  l)reathing,  the  work  was  carried  on  without 
much  difficulty. 

The  construction  was  in  charge  of  Jacobs  &  Davies, 
Inc.,  Consulting  Engineers,  New  York;  J.  V.  Davies,  of 
the  firm,  states  that  he  is  thoroughly  .sati.sfied  with  the 
results  obtained  and  would  inujuestionably  repeat  the 
method  under  similar  conditions. 


Dia^ratim  for  ^stiimatiink^  Flo^iv 

in  d^stm^invels  s^c^dl  Goin^dltmits 

H\    (Jn.HKHT    I).    KiSH* 

The  acc()rn])anying  diagram,  based  on  tiic  Kutter  for- 
mula for  hydraulic  coeHicicnts,  was  devised  by  the  writer 
for  estimating  velocities  of  flow  in  rivers,  canals,  flumes 
and  pressure  conduits.  It  provides  a  graphical  means  of 
applying  the  Kutter  formnla,  which  is  too  complex  to  be 
well  adajitcd  to  <(inq)utation  : 
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S 


V  A' 


V  // 


where 

V=  jVIean  velocity  of  flow,  in  feci  per  .>iecond  ; 
iV  =  ('oolhcirnl  of  roughness; 
»V  =  Sine  of  slope  of  li\<lraulie  gindieiit  ; 
H  =  Hydriiulic  iiidius  ol'  eliaimel,  or  seitioniil  area 
divided  by  wette(|  perimeter. 
Following  is  n  table  of  values  of  the  loelbiieiit   A    for 
various  surfnecs.  as  assigned  by  Kutter: 

•r>«>piirtm«nt    of    rivll    ICnKlnnerlriK.    roliitnhlix    l'nlv«>r(<ll v, 
New   York  fity. 


n.ono   for   well   planed   timber; 

0.010   for   neat    cement: 

0.011   for  cement    with   one-third    sand; 

0.012   for  unplaned   timber; 

0.013    for   ashlar   and   brickwork; 

0.01")   for  unclean    surfaces    in    sewers    and    conduits; 

0.017   for   rubble    masonry; 

0.020   for  canals    in    very   firm   sravel; 

0.02.')   for   canals  and  rivers  free  from  stones  and  weeds; 

0.0.30   for   can.als  and  rivers  with  some  stones  and  weeds: 

0.035   for  canals  and  rivers  in  bad  order. 

Tiie  chart  is  made  up  of  several  parts.  (1)  A  hori- 
zontal scale  gives  the  sine  of  the  slope  of  the  hydraulic 
gradient,  expres^sed  as  percentage.  This  scale  is  in  the 
left  section  of  the  chart  at  the  bottom ;  corresponding 
scales,  just  above  and  at  the  top,  give  the  same  function 
expres.sed  in  feet  per  thousand  and  feet  per  mile.  The 
tangent  of  the  slope  may  be  used  instead  of  the  sine  for 
slopes  le.<s  than  2%.  (2)  A  set  of  curves,  nearly  horizon- 
tal except  at  the  extreme  left,  corresponds  to  several  values 
of  the  coefficient  A'.  These  will  be  referred  to  as  the 
F-curves.  (3)  Another  set,  sloping  steeply  upward  toward 
the  right,  corresponds  to  the  same  values  of  A"  as  the 
J'-curves.  The.se  will  be  referred  to  as  the  Z-curves.  (-1) 
A  set  of  curves  in  the  right-hand  section  of  the  chart,  con- 
vex to  the  right,  corresponds  to  several  values  of  hydraulic 
radius,  K.  (5)  A  set  of  parallel  straight  lines,  sloping 
iqnvard  to  the  left,  corresponds  to  several  values  of  velo- 
city, V.  In  addition  there  are  vertical  and  horizontal 
guide  lines.  If  a  vertical  line  passes  through  the  hori- 
zontal scale  at  the  value  of  the  slope  and  intersects,  at  the 
jioints  }'  and  Z.  respectively,  the  F-curve  and  the  Z-curve 
giving  the  value  of  A',  then  horizontal  lines  through  Y 
and  Z  will  intersect,  respectively,  the  curve  which  gives  R 
and  the  line  which  gives  1^  at  points  which  lie  on  the 
same  vertical  line.  In  other  words,  any  rectangle  with  a 
horizontal  base,  the  left-hand  corners  of  which  lie  on  a 
I'-curve  and  a  Z-curve  giving  the  same  value  of  N,  con- 
nects simultaneous  values  of  the  four  variables.  The  left 
side  of  the  rectangle,  produced,  intersects  the  bottom 
scale  at  the  value  of  the  slope;  the  corners  Y  and  Z  give 
the  value  of  A ;  the  corner  horizontally  opposite  Y  gives 
the  radius;  and  the  corner  opposite  Z  gives  the  velocity. 
If  any  three  of  the  variables  be  known,  the  fourth  can 
l)e  found  by  ])rojection.  Usually  the  unknown  quantity 
is  either  the  velocity  or  the  radius.  In  such  a  case  the 
procedure  is  obvious:  the  slope  is  taken  first,  the  intersec- 
tions Y  and  Z  are  then  obtained,  and  a  third  corner  is 
established  according  to  the  value  of  the  known  radius 
or  velocity;  the  fourth  corner  of  the  rectangle  tiien  .sup- 
plies the  desired  value.  Visual  interpolation  between 
curves  is  used  wherever  necessary.  Occasionally  the  un- 
known quantity  is  the  slojie,  or  the  coefficient  V;  in  either 
case,  a  value  for  the  unknown  is  assumed  ;  and  the  true 
value  is  then  dctcrniined  by  trial,  a  i)rocess  which  is  easily 
carried  out. 

Illustiiitions  of  the  api)liiiition  of  the  chart  in  a  few 
ty|)iial  cases  are  a|)p(>nded. 

UIVKK  niS("HAUriK — To  estimate  the  dlscharRe  of  a  river 
from  measurements  of  cro.ss-sectlon  and  determination  of 
slope;  BuppoHo  that  the  width  of  section  la  831  ft.,  that  the 
mean  depth  as  established  by  a  number  of  soundinRS  Is  5.23 
ft  ,  and  that  the  slope,  determined  by  a  line  of  levels  runnInK 
up  and  down  stream,  Is  3.0fi  ft.  In  a  distance  of  1!)20  ft.  Then 
llie  ureii  Is  43R0  s«|.ft.  The  hydraulic  radius  may  lie  taken 
(i|ual  lo  the  mean  depth,  or  .'■).23  ft.  The  slope  Is  0,0622'"'r. 
AMMUme    N  0.035    (for    relatively    hl»rh    stam-s).      To    obtain 

mean  velocity  Hnd  the  slope,  0.0622':;,  on  the  bottom  scale,  and 
project  vertically  to  the  Intersection  with  the  two  curves  of 
N  0.036.  From  the  Intersection  (Y)  with  the  more  nearly 
hnrlzontnl  curve,  project  horizontally  to  a  point  between  the 
curvi'B  H  5  and  U  —  5.5,  the  eye  belnH:  used  to  Interpolate 
for    It  5.23.      From   the   point    thus   determined,   project    ver- 

tically   lo   a    point    horizontaliv    opposite    Ibo    luUrsectlon    (Z) 
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is  B  +  2D  v/  2  =  80.0  -i-  3.18.  Solving  simultaneously  for  B  and 
D.  we  obtain  B  =  11.06  and  D  =  4.9S.  Hence  we  may  decide 
on  a  bottom  width  of  11  ft.,  and  allow  for  a  5-ft.  depth  of 
water. 

CAPACITY  OF  SEWER  OR  CONDUIT — To  find  the  ca- 
pacity of  a  circular  brick  sewer,  4  ft.  in  diameter,  flowing 
full  under  a  hydraulic  gradient  of  5  in  1000:  assume  N  = 
0.016;  the  hydraulic  radius  is  one-fourth  the  diameter,  or 
1  ft.;  the  value  of  the  mean  velocity  is  found  by  usins  the 
chart  in  the  same  manner  as  in  the  first  illustration.  The 
arguments  are:  Slope,  0.5 '/f  :  N.  0.016;  R.  1.00  ft.  It  is  nec- 
essary to  interpolate  for  N  between  the  curves  N  r=  0.015 
and  N  =  0.02.  The  velocity  is  found  to  be  6.56  ft.  per  ■=ec 
The  discharg'e,  or  ma.ximum  capacity  of  the  sewer,  is  then 
Q   =  AV   =   82.5  cu.ft.  per  sec. 

Practical  IForsia^Isi  for  S^^watclh 

Here  is  a  plain  formula  by  which  can  be  figured  the 
lead  from  the  switch  point  to  the  actual  (i^-in.)  point 
of  the  frog.  The  formula  is  devoid  of  sines,  cosines 
and  cotangents,  but  is  easily  close  enough  for  practical 
purposes: 

'1':  x  —  -i]v 


L  =  S  +  ^ 


2S  +  ^'^ 


+  »' 


In  this  formula  .S'  is  the  length  of  tiie  switch-rail, 
point  to  heel,  in  feet;  N  is  the  frog  number;  and  W 
the  distance  from  the  actual  frog-jwint  to  toe  of  the 
frog,  in  feet.  Switch  points  are  assumed  to  be  y^  in. 
thick,  and  the  rails  at  the  heel  of  the  switch  to  be  6I4 
in.  center  to  center;  gage  of  track  standard  (4  ft.  8I/2  in.). 

It  does  not  .^eem  necessary  to  give  the  derivation  of 
this  formula,  but  the  result  of  its  use  may  be  seen 
from  the  following  table  of  comparison : 


N 

S 

W 

A 

B 

6 

11.0 

3.79 

47.98 

48.65 

8 

16.5 

5.08 

67.98 

68.14 

10 

16.5 

6.42 

77.93 

78.30 

16 

33.0 

8.66 

137.57 

137.18 

20 

33.0 

10.50 

157.42 

157.84 

24 

33.0 

12.33 

177.22 

176.84 

In  this  tal)le  N  and  11'  are  taken  from  the  supplement 
of  1914  to  the  Manual  of  the  American  Railway  Engi- 
neering Association,  page  28,  and  column  A  gives  the 
leads  from  switch  point  to  actual  frog  ])oint  as  figured 
from  their  formula  and  given  on  ])agc  29  of  this  sup- 
plement. Column  B  gives  the  leads  as  found  by  the 
above  formula,  using  the  same  data  as  to  <S  and  W. 
— Cn.\.s.  C.  Wentvvoktii,  Prin.  Ass't  Eng'r,  N.  &  W. 
Ry.,  Uoanoke,  Va. 

yi 

TSae  Tr^ss  Prolbletnm  A^ain 

On  the  truss-wol)  problem  of  Prof.  E.  Marl)urg  (p.  HXl, 
Mar.  11  issue)  some  further  comments  are  at  haiiil.  A. 
W.  Bedell,  Santa  Fe.  N.  M.,  under  date  of  Mar.  'i'i  \^to- 
po.xes  solutions  which  are  tlie  same  as  those  already  shown 
in  Fig.  3  (|).  r)J)2,  Mar.  2">  issue),  (i.  \'-  Rilderbcck, 
.N'ew  London,  Conn.,  comments  on  the  solutions  gi\eii  in 
the  i.ssne  of  Mar.  2.')  and  objects  to  thi).-<(!  which  do  not 
give  a  perfect  triangle  netwiiik.  'riiiis,  in  ('.  II.  .Moor- 
man's solution  he  rriticizes  llir  Icri  h;iiicl  skit(  li  ;is  show- 
ing a  trussed  heam  with  one  support  inclined,  instead  of 
a  triangular  truss;  and  the  right -hand  sketch  because' 
it  shows  a  (|n)iilrilateral  in  llic  wch.  In  I'!.  Godfrey's  solu- 
tion he  riiakes  Hirnilar  objection  to  the  right-hand  sketch 
(Case  2.  tension  in  lioltoni  chord).  Mr.  ISilderhcck's  sug- 
gcMtion  for  solving  Ca.se  2  is  n  radial  wch  tif  four  members, 
running  from  a  cmtrid  point  to  the  three  vertices  of  the 
triangle  luid  to  the  load — thus  showing  a  combination  uf 


the  two  sketches  of  Fig.  1.    The  stresses  in  such  a  truss 
would  be  statically  indeterminate,  of  course. 

Prof.  Marburg  e.xpresses  a  decided  preference  for  the 
solution  Fig.  2.  He  considers  that  the  trussed-beani 
arrangement  represented  by  both  sketches  of  Fig.  1  does 
not  fairly  meet  the  requirement  for  a  web  system.  He 
regards  it  as  more  than  doubtful  whether  the  internal 
members  in  Fig.  1  are  anything  more  than  chord  members 
of  subsidiary  trusses. 

IP. 

Metlhodls   airadl   Costs   ©IF  Movnuag 

Eartlh  aim  So^tlherca  IRoadl 

Coiastr^ctaosa 

By  X.  C.  Hughes,  Jr.* 

All  cost  data  in  this  article  are  based  upon  the  total  ex- 
pense of  operating  and  maintaining  an  efficient  grading 
outfit ;  also  upon  the  basis  of  a  county-  or  township-owned 
and  operated  outfit.  It  is  undoubtedly  cheaper,  under 
proper  management,  to  handle  earth  with  such  an  ecpiip- 
inent  than  by  contract.  Cost  data  are  based  upon  labor, 
graded  from  $3.50  for  the  foreman  to  a  dollar  a  day  for  a 
waterboy,  together  with  interest  on  capital  invested,  allow- 
ance for  monthly  deterioration  of  equipment  and  all  cur- 
rent expenses. 

Under  conditions  where  there  Is  an  average  excavation 
per  mile  of  about  2000  cu.yd.,  with  material  varying  in 
classification  from  loose  rock  to  sandy  loam,  so  balanced 
so  as  to  give  500  ft.  average  haul  from  cut  to  fill,  and  not 
over  200  ft.  haul  for  waste,  I  should  say  the  most  eco- 
nomical method  of  moving  earth  is  by  means  of  teams  and 
wheelers. 

The  cost  of  earthwork  by  wheelers  is  based  on  what  the 
snatch-team  can  move  per  day  or  per  month,  preferably 
per  month.  Efficiency  requires  enough  wheeler  teams  on 
the  job  to  keep  the  snatch-team  busy  loading  one  wheeler 
and  turning  almost  immediately  to  load  another,  whether 
it  requires  five  or  ten  wheelers  and  teams.  The  longer 
the  haul,  the  more  teams,  of  course,  are  required.  About 
one  team  is  necessary  to  every  additional  100  ft.  beyond 
a  500-ft.  haul  and  up  to  a  lOOO-ft.  haul.  Five  wheeler 
teams  are  ordinarily  sutlicient  to  handle  a  500-ft.  haul 
with  ease.  Where  the  excavation  is  continuous  it  is  always 
economical  to  equip  the  outfit  with  a  first-class  team  as 
well  as  with  first-class  machinery. 

The  cheai)est  method  of  moving  earth  is  by  means  of  a 
four-up  snatch-team  loading  Xo.  3  size  wheelers,  which 
have  a  carrying  capacity  of  17  cu.ft.  This  outfit  will 
move  on  an  average  from  8500  to  1)000  cu.yd.  jier  month 
of  24  working  days  each,  at  a  cost  of  from  14c.  to  15c. 
per  cu.yd. 

It  is  possible  to  move  earth  quite  cheaply  with  a  three- 
u|)  siuitch-team  also,  loading  wheelers  of  Xo.  2  size  having 
a  carrying  capacity  of  from  12  to  13  cu.ft.  each.  Mut 
since  it  is  obvious  that  the  i'our-up  team  will  move  upon 
an  average  a  third  more  earth  tiian  a  three-up  team,  with 
only  little  additional  monthly  expense,  the  conclusion  is 
that  it  is  cheaper  to  be  eipiippcd  with  tiic  iicavier  team 
and  larger  wheeler. 

N'o  doubt  the  excessive  cost  of  excavation  in  road  con- 
st ruction  is  often  due  in  a  large  degree  to  lack  of  proper 
iind  cllicicnt  ci|iiipnicnt.    To  be  lacking  one  or  two  teams 

•.siiperlntrndent   ot    IllKhways  of    llulirax   ruuiity.   Woldon, 
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for  tlic  nipiil  liiiinlliii>^  of  I'lirtli  is  a  j^rcnt  dcnl  iiion-  i'\- 
iH'imivo  llmii  tlu'  ovitIu'ikI  t-xponst'  (if  raiiviiij;  diu-  or  Iwo 
i>xtra  teams  for  tlio  |iiir|i(>s(>  uf  running'  (lit'iii  in  wlicii 
mv<l»'»l. 

'I'Ihti'  aiv  loiiililions  wluif  it  is  vory  croiKuniial  lo 
nu»VL'  oartli  with  tlio  onliiiaiv  ilrajj  si  raiicr  of  from  5  to 

7  cu.ft.  capacitv.  or  witli  a  frcsiio  or  lnnk  scraper  carryiiiK 

8  to  1"  cu.fl.  lint  tlu-  work  must  In-  t'illicr  a  swap-over 
propi>sition  or  not  liave  a  liani  of  more  tinin  *..''ii)  ft.;  ami 
in  addition  tlie  material  to  lie  moved  slioidd  lie  ratlior 
lijriit.  Work  of  tliis  eliaracter  willi  either  of  these  scrapers 
ghould  easily  he  done  for  from  (ic.  lo  Sc.  per  cu.yd.  Upon 
the  whole,  however,  these  tools  me  merely  atljumts  to  the 
whole  ecpiipmeiit  and  iii  no  way  sidistitutcs  for  the 
wluH'ler. 

Where  it  is  necessary  to  rtiiiove  rajiidly  the  toj)  of  an 
old,  worn  road  to  a  depth  of  t  or  5  in.  (to  he  rep]ace<l 
with  a  good  surfacinjj  material),  provided  the  location 
and  i-onditions  will  at  all  jiermit,  the  cheapest  metlmd  is 
with  a  six-  or  eight-horse  rimil  machine  or  <;rader.  By 
this  method,  however,  the  material  can  he  removed  only 
to  either  side  of  the  road,  liider  ordinary  conditions  this 
class  of  earthwork  may  he  done  for  ahout  5c.  per  cu.yd. 

The  road  madiine  also  does  very  economical  work  in 
cutting  otf  the  hiimi>s  and  filling  in  the  holes  in  the  jirep- 
aration  of  the  subgrades  for  the  surfacing  material.  In 
some  instances  also  it  can  he  used  economically  in  hillside 
or  mountainside  cut.s  which  are  either  halfway  or  two- 
thirds  work.  Earth  can  he  moved  by  this  method  for 
5c.  or  Gc.  per  cu.yd.  under  normal  conditions.  In  this 
work.  too.  the  fresuo  or  buck  scraper  will,  for  short  liauls 
or  swap-overs,  give  very  economical  service,  moving  earth 
at  from  Sc.  to  9c.  per  cu.yd. 

New  Spu'iiraMea'  Sg^stteam  for  Cos^l 


Sprinkler  .systems  which  can  be  turned  uii  l)y  hand 
from  outside  the  building  have  been  installed  in  14  of  the 

wooden  anthracite- 
breakers  of  the  Le- 
high A'alley  Coal  Co., 
Wilkes-Barre,  Penn. 
Tests  of  these  sys- 
tems before  a  com- 
mittee of  the  Under- 
writers' Associatiori 
of  Pennsylvania  have 
resulted  in  a  sulistan- 
tial  reduction  in  the 
high  rate  of  coal- 
breaker  insurance 
now  in  force,  for 
breakers  t  h  u  s 
c<iuipped. 
The  new  sprinkler  system  consists  of  pipes  spaced  10 
or  15  ft.  apart  aiul  equipped  with  nozzles,  ])ointing  up- 
ward, which  dash  water  against  convex  or  flat  metal  plates 
fastened  to  the  feed  pipes  as  .shown.  The  water  is  thus 
diffused.  Ahout  one  hundred  'i-\n.  nozzles  are  reipiired 
to  protect  a  large  lireaker.  The  nozzles  are  fed  by  2-in. 
pipes,  leading  from  various  sizes  of  water  mains. 

The  new  system  supplements  but  does  not  replace,  the 
regular  fire-fighting  apparatus  in.stalled  in  every  breaker, 
such  as  hose,  standpipes,  fire-pails,  sand-pails,  water-bar- 
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rels  and  hmid  ^.Memnles.  When  the  syHtem  is  operated, 
the  interior  i-  lilled  with  a  steady  downpour  of  wuU.'r, 
.similar  to  a  lieaxy  rainstorm.  At  such  a  lime,  it  is  |)oh- 
silile  for  men  to  enter  the  structure  and  attack  llic!  lire 
with  the  regular  (ire-fighting  apjiaratus,  the  spray  system 
being  inilependent  of  the  regular  apparatus.  Without 
such  a  system,  it  is  almost  imjiossible  to  enter  a  iirciaker 
which  has  caught  (ire;  the  conflagration  is  ipiick  and  hot. 
due  to  the  numerous  drafts  throughout  the  immense 
>lruclure 


NOTES 


MoiiMurlnir  n  llrldKe  S|>nn  with  lO.IO-l-'t.  Tnpr  In  the  method 
nsfd  at  th(;  Heli  Call-  iircli  brlrlni',  .N.-w  York,  to  check  up 
thf  (nstiiiK<!  from  iibutiiHMit  to  al)iitinc-tit  prior  to  steel  erec- 
tion. The  span  of  the  larRC  arch  Is  977 '/a  ft.  between  cen- 
li-r.s  of  end  pins  (see  "KnKln<'erlnK  News,"  Jan.  8,  1914). 
Till'  concrete  towers  over  the  abutments  rise  at  present  to 
roadway  level,  14.'>  ft.  above  water.  A  wire  has  been  strung 
across  from  tower  to  tower,  and  to  take  a  measurement  the 
tape  Is  hauled  across  by  fastening  It  to  the  end  of  the  wire. 
The  tape  Is  j.  In.  thick  by  i'.  In.  wide,  and  its  end  marks 
have  been  checked  by  Keuffel  &  Esser  at  a  standard  pull. 
The  tape  lianKS  free  between  end  sajJiiorts  for  a  measurement, 
the  standard  pull  (about  71  lb.)  bein^f  applied  by  spring  bal- 
ance fastened  to  a  turnbuckle  rod.  Departure  of  temperature 
from  standard  is  corrected  for.  The  tape  measurements  have 
Kiven  a  very  satisfactory  check  on  the  pier  locations,  which 
had  been  fixed  by  triannulation. 

PrIzeN  for  ArtlcleH  on  "Thermit"  WeldiiiK  or  the  various 
carbon-free  metals  and  alloys  produced  by  "Thermit"  processes 
have  been  offeied  by  the  editor  of  "Reactions,"  the  house  organ 
of  the  Goldschmidt  Thermit  Co.,  90  West  .St.,  New  York  City. 
The  prizes  will  be  $30,  $20  and  $10,  and  the  contest  will  close 
Dec.  10,  1915.  The  criteria  will  be  originality  of  subject-mat- 
ter and   method   of  presentation. 

Alr-Ti)j;ht    Manhole    CoverN    In    a    Senaee-Di.spusal    Plants 

Slow-opening  and  quick-opening  steel-plate  air-tight  man- 
hole covers  have  been  provided  for  the  sewage-works  of 
Calvert,  Tex.,  after  designs  by  Thos.  L.  Fountain,  of  College 
Station,  Tex.,  engineer  for  the  works.  The  slow-opening 
covtis  are  over  settling-tank  manholes  not  often  used  and 
are  of  u, -in.  plate,  bolted  to  a  .'j-in.  concrete  roof  which  ex- 
tends  over   the   whole   space,    12    bolts    (%-in.)    being    used    for 


^  "fhick  ai-A-B  ancJ 
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Top  is  ap/ane  suHvn 


ELEVATION 

QuirK-Opi:\iN(i   .Maxhoi.k-Covkr  Lock 

a  32-in.  cover  over  a  24-in.  opening  and  10  bolts  for  a  26-in. 
cover  of  an  18-in.  opening.  The  quick-opening  cover,  over 
the  screen  chamber,  is  of  %-in.  plate,  28  in.  in  diameter  to 
cover  a  24-in.  opening,  and  is  hinged.  The  cover  is  fastened 
by  means  of  four  button -wedges,  as  shown  by  the  accompany- 
ing details.  To  secure  tightness,  rope  packing  is  placed  be- 
neath the  edge  of  each  cover  of  both  the  slow-opening  and 
the  quick-opening  kinds. 
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A  Concrete  Road  SeTerely  Handled — The  accompanying: 
view  shows  a  part  of  the  Henderson  Road  near  Evansville, 
Ind.,  after  being  subjected  to  a  recent  severe  flood  from  an 
overflow  of  the  i.jar-by  Ohio  River.  The  road  at  this  point 
consists  of  1300  ft.  of  15-ft.  reinforced-concrete  pavement  laiil 


I'll 


15.\30-Ft.  P.vvkmknt  Slabs  Displackd  by  Flood 

with  expansion  joints  every  SO  ft.  In  this  stretch  one  slab  (as 
shown)  was  uprooted  cleanly  from  its  foundation  and  carried 
about  30  ft.  with  no  apparent  dam.-f?e.  while  seven  other  slabs, 
more  or  less  displaced,  are  only  slightly  cracked. 

Metal  Corner  Cap  for  Rnatic  Sidine — A  simple  pressed-steel 
corner  cap  for  rustic  siding  has  recently  been  marketed  by 
C.  B.  Howard,  of  Santa  Rosa. 
Calif.,  and  is  finding  much  local 
favor  with  builders  who  desire 
•«  eliminate  the  trouble  and  ex- 
pense of  mitering  rustic  corn- 
ers. The  scheme  is  shown  in 
the  accompanying  sketch.  Each 
cap  overlaps  the  one  below  and 
gives  a  tight  joint;  the  caps 
are  inexpensive  and  are  quickly 
nailed  on. — O.  H.  Bailey,  Santa 
Rosa.  Calif. 

.\  .street  Traflle  Slenal  with 
VVhiNtl<>.  Invented  by  B.  M.  Har- 
ris, of  San  Fr.mcisco,  i.s  used 
in  that  city  to  direct  the  flow  of 
vehicles  at  congested  points. 
A  large  double-pointed  arrow 
bearing  the  word  "Stop"  on 
l)oth  faces  is  suspended  above 
the  street  junction,  with  a  frame 
and  small  motor  to  turn  the 
sign  In  90-deg.  jumps.  The 
motor  also  blows  a  whistle — 
one  blast  for  tra'^c  in  one 
direction  and  two  "ilasts  for 
the  omer.  At  nigh  the  sign 
is  lighted  by  two  30  cp.  lamps. 
When  not  In  use  shu  te!s  cover 
the  sign.  When  the  'rossing  Is 
to  be  cli'iired  for  fire  apparatus  Ihi-  vvhistU'  lilov.  s  and  the 
arrow  revolves  continuously.  At  night  this  alarm  Is  accom- 
panied by  th(^  lighting  of  ii  lamp  In  a  red  globe  below  the 
arrow.     The  signal   Is  operate<l   from   the   tralflc  oltlcer's  stand. 

l>re<-lMe    I.evelInK    -t    I'ruHMinn    <:»vernnient    I.nnd    Survey — 

Homo  Interesting  changes  In  the  methods  of  precise  leveling 
have  been  made  In  recent  years  by  the  I'rusHlan  (Jovern- 
inent  Lane]  Survey.  For  the  dally  iletermlnatlon  of  the  length 
«f  the  rods,  they  were  laid  upon  n  tied  of  wadding  Instead  of 
upon  th«  ordinary  Hniipi>rt.<i.  To  comiienHute  fcir  the  lne<|uallty 
of  dirferentlal  refnictlciii  fur  buck-  and  fore-slghlH  the  pre- 
I'liution  was  taken  to  have  im  whot  rotne  within  STi  cm.  of  Itii- 
ground  at  a  length  <ir  sight  nf  2ri  in.,  and  within  .^0  cm.  for 
Htiots  longer  than  2.^  m.  When  the  rods  were  not  In  use  they 
were  iitnred  In  a  place  exposed  to  the  air.  Thun,  much  greater 
uniformity  In  length  has  lie<<n  Hncured.  The  rodit  were  put 
upon  a  fairly  level  and  horizontal  table  of  3  m.  length  In  the 
<>|ien  air,  under  a  shelter  giving  sultlclont  iirotectlnn  against 
iiiln  and  aun.     All  ruda  were  compuruU  on  thiM  tulile.     In  tliul- 
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ing  the  length  the  number  of  single  observations  was  in- 
creased from  S  to  16,  with  the  result  that  a  better  mean 
value  was  secured.  It  was  proved  that  rods  which  had  been 
stored  in  a  house  four  weeks,  and  thus  had  dried  out,  ex- 
panded constantly  in  fieldwork.  Those  which  were  continu- 
ally kept  in  the  open  air,  however,  showed  scarcely  any 
measurable  changes  during  the  time  they  were  used  in  sur- 
veying.— H.  G.  Habermehl,  of  Keuffel  &  Esser  Co.,  Hoboken, 
N.  J. 

Kxperience  in  Ditching  with  Dynamite  has  been  reported 
by  C.  A.  Edwards,  Civil  Engineer  and  Superintendent  of 
Irrigation  at  Gothenburg.  Neb.  He  had  several  ditches 
badly  filled  up  with  muck  which  it  was  found  would  cost 
upward  of  .'JOc.  per  cu.yd.  to  dig  out,  since  the  ground  around 
the  ditches  was  soft  even  for  a  man  to  walk  on.  Therefore 
when  a  good  wind  was  blowing,  half-pound  sticks  of  dynamite 
were  placed  2S  in.  apart  each  way  along  the  ditch,  sometimes 
in  two  rows  and  sometimes  in  three.  Some  20  sticks  were 
shot  at  once,  using  electric  fuses  and  a  firing  machine  with 
300  ft.  of  cable.  The  holes  for  the  dynamite  were  made  with 
a  1-in.  gaspipe  and  were  i\i.  to  4  ft.  deep,  always  going  down 
to  sand  and  in   2   ft.   of  water.     These   holes  were  put  down 


IiiKKJATiox  Channel  Widened  by  Dynamiting 

45°  from  the  perpendicular,  and  as  soon  as  the  gaspipe  was 
removed  a  cartridge  was  placed  in  the  hole  and  rammed 
home  with  a  wooden  rod.  The  hole  was  closed  with  the  foot, 
leaving  the  fuse  wire  extending.  Water  was  depended  on 
for    tamping. 

Where  there  was  a  good  sand  foundation  and  water  for 
tampin;;,  the  mud  was  removed  at  a  cost  of  18  to  20c.  per 
cu.yd.  Where  there  was  no  sand  or  water,  the  method  was 
practically  a  failure. 

A  Fire  Te.Mt  of  Tile  Partitions  has  been  made  by  R.  W. 
Hunt  &-  Co.  at  the  Chicago  plant  of  the  National  Fireprooflng 
Co.  A  structure  10x12  ft.  and  12  ft.  high  was  built  about  a 
year  ago,  having  4-in.  tile  walls  and  two  tile  partitions  (one 
S  in.  and  the  other  4  in.  thick),  plastered  on  both  sides.  The 
tile  blocks  were  laid  with  the  hollow  spaces  vertical,  and  on 
toi>  of  each  course  was  a  line  of  horizontal  channel  tile  con- 
taining steel  reinforcing  bars  In  concrete.  The  mortar  joints 
were  about    ^    In.    thick. 

The  flre  test  followed  as  closely  as  possible  the  require- 
ments of  the  American  Society  for  Testing  Materials.  In 
the  furnace  beneath  the  central  compartment  of  the  structure 
a  temperature  of  16S8°  F.  was  raised  in  4S  min.,  after  which 
it  averaged  from  1716  to  1903°,  and  reached  a  maximum  of 
about  2000"  during  a  period  of  2  hr.  IS  mIn.  Water  at  30-lb. 
nozzle  pressure  from  a  flre  hose  was  then  applied  to  the  Inner 
surface  of  the  partitions  for  3  niln.  from  ;•  n  opening  In  the 
iiid  wall,  and  then  for  2Vj  mIn.  through  an  opening  In  the 
roof.  The  lV&-ln.  nozzle  was  about  6  to  12  ft.  from  the 
partitions. 

About  4r.  mIn.  after  the  test  started,  hair-cracks  begnn 
to  appear  In  the  plaster  on  the  exterior  of  the  jiartltlons. 
These  were  due  to  vertical  expansion,  and  Anally  appeared 
opposite  iiractlcally  all  of  the  horizontal  mortar  joints.  No 
olhir  defects  appeared  on  the  exterior.  A  very  snuill  amount 
of  niol.>«ture  was  oliserved  on  the  plaster  surfaces  near  the 
end  of  the  test.  After  cooling  It  was  found  that  about  60% 
of  the  Internal  surfaces  had  been  stripped  of  plaster  by  the 
water.  About  2.'i'';.  of  the  tile  exposed  showed  fine  halr-cracka 
and  I'liecks,  and  a  snuill  amount  of  the  dovetails  had  been 
broken   from  u   few   tile. 
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An  Kxpemsive  CutofiT  Wall 

ir  till'  cntiilT  wall  iiroposcd  for  tlic  ill-rnlfd  (V'dnr 
l.iiki"  I'ain  at  Seattle  is  lo  lie  Iniilt  as  imtfil  in  llie  coiii- 

imitalion  from  ('.  \\.  Fowler  in  tlie  news  ]m;,a's  of 
■lis  issue,  it  will  surely  ijo  down  in  enjiineerin^I  liislorv 
as  the  most  expensive  repair  jol)  on  reeord.  A  million 
mid  a  half  dollars  to  stop  leaka^^e  thronjrh  a  porous  for- 
mation aj;ainst  wliieli  the  desi;,'ners  and  hnildors  were 
ri'peatedly  warned  would  in  itself  be  sutlieient  to  make 
tlif  ilam  notorious:  the  eoustruetion  of  a  ti.u'ht  wall  in 
a  loiii:  sheeli'd  treneh  only  a  few  feet  wide  and  over 
two  huiidri'd   feel   dee])  should  nnike  it    fani(»\is. 

WHat  Does  St  Cost  to  Stop  and 
Start  a  lR>anI\i?ya5^  Tiranim? 

Tlie  question  wiiat  it  costs  a  railway  eom])any  to 
stop  and  start  a  train  is  one  of  eonsidorablo  practical 
imiMirtanee.  There  are  constant  appeals  from  towns  ami 
cities  that  express  trains  make  additional  stops.  In  states 
where  laws  require  railway  trains  to  come  to  a  stop  be- 
fore passing  over  a  grade-crossing  not  protected  by  in- 
terlocking signals  and  derailing  switches,  a  comparison 
may  be  made  between  the  cost  of  the  interlocking  plant 
and  the  saving  made  ])y  running  a  large  proportion  of 
trains  through  without  stopi)ing,  when  the  cost  of  stop- 
ping a  train  is  determined. 

F.  \y.  Green,  General  ^lanager  of  the  Tjouisiaiui  & 
Arkansas  Ey.,  reports  the  results  of  an  investigation  into 
the  cost  of  stopping  and  starting  trains  in  the  Manli 
Bulletin  of  the  American  Railway  Engineering  Asso- 
ciation. After  deducing  an  extended  formula  for  comput- 
ing the  cost  of  stopping  and  starting  trains  under  any 
given  set  of  conditions,  Mr.  Green  gives  an  example  of 
the  application  of  his  formula.  He  finds  that  the  stopping 
of  a  freight  train  weighing  2000  tons  from  a  speed  of  25 
miles  an  hour  and  accelerating  it  to  the  same  speed 
on  level  track,  using  fuel  at  $3  per  ton,  costs  the  railway 
company  61  cents.  Nearly  half  of  this  expense  is  ac- 
counted for  in  the  coal  required  by  the  locomotive  to  get 
the  train  under  way  again.  The  time  lost  by  the  train- 
crew  owing  to  the  stop  is  estimated  at  10  cents  and  the 
wear  and  tear  on  the  brake  and  draft  rigging,  etc.,  at 
20  cents. 

It  is  probable  that  this  is  an  underestimate  rather  than 
an  overestimate  of  the  cost  of  stopping  trains.  The  lost 
time  will  generally  average  more  than  the  21/2  minutes 
which  Mr.  Green  allows,  and  there  is  always  a  chance 
that  more  or  less  delay  will  occur  in  starting  the  train 
again  if  the  stop  is  made  where  grades  or  curves  are  un- 
favorable. Stops  of  light  passenger  trains  are  compara- 
tively inexpensive,  l)ut  stops  of  heavy  express  trains  would 
probably  be  consideral)ly  more  expensive  than  the  (51 
cents  given,  for  the  lighter  tonnage  would  be  more  than 
offset  by  the  greater  amount  of  energy  which  has  to  be 
put  into  the  higher-speed  train  after  a  stop,  the  stored 
energy  of  course  varying  as  the  square  of  the  velocity. 
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On  a  road  with  heavy  tradic,  where  trains  follow  one  an- 
other cloHely.  the  introduction  of  an  unusual  stop  may 
cost  several  times  the  figure  suggested,  since  the  stx)pping 
of  one  train  may  cause  the  stopping  of  a  number  of  trains 
followiu''. 


A   Dascordl   in   tl 
IndtastriaH 

Have  our  American  educators  too  readily  accepted  the 
arguments  of  enthusiasts  for  industrial  courses  and  pub- 
lic vocational  schools?  We  liaxc  lucn  told,  for  instance, 
that  ninx!  ciiildren  out  of  ten  in  onr  imldic  schools  even- 
tually pursue  ii'Miiuiil  instead  of  niciilai  occupations. 
There  has  been  no  end  of  "statistics"'  qu(;ted  to  show  that 
tile  majority  of  our  future  citizens  were  receiving  an  edu- 
cation not  at  all  fitting  them  for  their  future — work  at 
some  .sort  of  manual  labor.  Two  documents  now  at  hand 
furnish  uptodate  figures  on  this  subject:  A  report  of  the 
U.  S.  Commission  on  Vocational  Education  and  the 
"Survey  of  Boys  and  Parents  in  City  Schools,"  by  L.  P. 
Ayers,  of  the  Russell  Sage  Foundation. 

The  statistics  of  the  U.  S.  Commission  show  that  some 
T.")%  of  the  five  million  children  of  the  age  of  compul- 
sory school  attendance  are  in  school,  and  that  10%  leave 
at  13  years  of  age,  -10%  at  14  years,  75%  at  15,  and  85% 
at  16. 

It  has  often  been  claimed  that  children  left  school  at 
an  early  age  because  of  the  lack  of  industrial  and  voca- 
tional courses  to  hold  them  there,  but  Dr.  Ayers'  fig- 
ures do  not  seem  to  su]jport  this.  His  studies  covered  all 
the  American  cities  of  25,000  to  200,000  population  (ex- 
cept suburban  di.stricts),  and  sought  facts  about  the  13- 
year-old  boys  who  had  reached  the  end  of  their  compul- 
sory-attendance stage  and  about  their  fathers. 

There  were  22,02?  boys  in  78"  cities,  and  they  were 
scattered  througli  all  grades  from  kindergarten  to  the  end 
of  higji  school.  Half  were  below  the  seventh  grade ;  in  a 
few  cities  where  ])articular  thought  is  given  to  this  prob- 
lem eight  out  of  ten  boys  were  in  the  seventh  grade  and 
above,  compared  with  one  in  ten  for  other  places.  Only 
one  father  in  six  was  born  in  the  city  in  which  he  now 
lives,  and  only  one-half  of  the  boys  were  born  there. 
.Moreover,  only  about  half  the  fathers  were  engaged  in 
building  trades  and  manufacturing  inrhistries,  while  more 
were  engaged  in  the  ))rofessions  than  in  unskilled  labor. 
More  than  one-third  of  all  the  parents  were  mental 
workers. 

All  of  these  figures  have  a  bearing  on  the  sort  of  life- 
work  we  may  e.xpect  these  school  boys  to  follow,  and 
should  influence  tlie  development  of  educational  systems. 
One  of  the  great  demands  of  industrial-education  enthu- 
siasts has  been  that  the  schools  should  shape  their  courses 
to  fit  the  children  to  enter  local  industries.  But  evident- 
ly only  a  few  of  those  now  in  school  are  likely  to  live 
in  the  city  of  their  birth.  Moreover,  manual  occupa- 
tions for  whi(  h  special  training  is  urged  will  engage  onlv 
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perhaps  half  of  the  boys.  It  might  be  added,  too,  that  the 
development  of  automatic  mathinery  has  to  some  extent 
destroyed  the  arguments  of  those  who  claim  that  the 
facton-  worker  should  be  taught  a  trade  in  the  schools. 
The  ol)vious  lesson  from  these  figures  is  that  industrial 
education,  important  and  valuable  as  it  must  be  conceded 
to  be,  should  not  be  permitted  to  usurp  an  undue  place  in 
the  educational  system.  It  is  more  important  that  the 
boys  who  end  their  school  life  at  13  or  14  should  receive 
education  in  the  real  meaning  of  that  word  than  that 
they  should  acquire  a  little  knowledge  or  skill  in  certain 
industrial  processes.  The  great  object  of  the  schools 
is  to  educate  future  citizens,  and  no  claims  of  any  special 
training  should  be  allowed  to  interfere  with  that  object. 
:*: 

Average  Draft  of  Oceaia  Vessels 

So  much  has  been  published  concerning  the  huge  ocean 
steamers  built  for  Atlantic  passenger  travel  that  many 
people  suppose  these  vessels  to  be  typical  of  present  day 
ocean  carriers.  In  the  Congressional  debates  on  River 
and  Ha  bor  appropriations,  for  example,  appeals  are  con- 
stantlv  being  made  for  deepening  harbor  entrances  on 
account  of  the  large  si/ic  of  present-day  ocean  vessels. 

But  as  everyone  familiar  with  the  shipping  business 
knows,  the  ocean  freight  l)usiness  is  nearly  all  done  in 
vessels  of  moderate  size  and  draft.  The  table  herewith 
is  reprinted  from  a  paper  by  Major  E.  J.  Dent,  Corps  of 
Engineers,  U.  S.  A.,  published  in  the  "Professional 
Memoirs"  of  the  Corps.  It  shows  the  actual  draft  of  all 
vessels  which  paid  pilot  dues  at  the  port  of  New  York 
from  Jan.  1  to  June  30,  1914.  This  includes  all  for- 
eign vessels,  all  American  vessels  arriving  from  foreign 
ports,  and  all  vessels  sailing  under  registry  to  and  from 
New  York.  ^lost  coastwise  vessels  use  their  own  masters 
or  mates  as  pilots  and  so  are  not  included. 

It  should  be  noted  in  addition  that  New  York  has  a 
larger  number  of  vessels  of  enormous  size  and  very  deep 
draft  entering  and  leaving  it  than  any  other  seaport  in  the 
world.  Similar  figures  for  any  other  port  of  America 
or  Europe,  therefore,  would  show  a  much  smaller  propor- 
tion of  deep-draft  vessels. 

So  much  has  been  said  and  written  to  the  effect  that 
every  increase  in  depth  of  a  navigable  channel  reduces 
the  cost  of  traffic  througli  it.  that  many  suppose  it  has  the 
force  of  a  universal  law.  This  is  far  from  being  the  case. 
The  United  States  has  been  so  lavish  in  its  expenditure 
on  river  and  harbor  improvements  that  the  available  dejjth 
in  its  principal  commercial  harbors  is  greater  than  in  the 
princi[)al  ports  of  Eurojje. 

In  building  vessels  for  ocean  trafiic,  with  the  excep- 
tion of  a  very  few  high-class  jjassenger  liners,  the  ship 
owner  must  consider  tlie  available  draft  in  the  chief  ports 
of  the  world  and  not  those  of  any  particular  country.  It 
i.s,  therefore,  of  no  advantage  to  the  United  States  or  to 
itH  commercial  ports  to  deepen  tlieir  harbor  entrances  be- 
yond those  of  the  chief  |iurts  of  Europe. 

It  will  be  seen  from  tlie  table  that  even  at  the  port  of 
New  York,  frequented  as  it  is  by  the  largest  ships,  !)(!% 
of  the  vessels  entering  and  leaving  the  i)ort  draw  less  than 
30  ft.  of  water,  8'.i%  of  tlie  vessels  draw  less  than  "IS  ft. 
iind  75%  less  than  25  ft.  Of  course,  a  certain  margin 
of  depth  is  desirable  to  allow  for  ine(|ualities  in  the  bot- 
tom, for  movement  of  the  vessel  by  wave  action  and  for 
till'  "scinat"  of  the  ship  wbeii    in    motion.      On   the  other 


hand,  harbor-channel  depths  are  commonly  referred  to 
low  tide.  It  is  no  serious  hardship  if  an  occasioiuil  vessel 
of  exceptional  draft  has  to  wait  for  the  tide  to  cross  the 
bar;  in  fact,  large  vessels  entering  some  of  the  largest 
ports  of  Europe  are  obliged  to  do  this. 

DRAFT   OF  VESSELS   P.A.Y1NG   FII>OT   DUES  AT   THE   PORT 


OF  NEW 

YORK.  JAN. 

1  TO  JUNE  30, 
Total   No.   of 

1914 
Accumulative 

Number 

Vessels  of 

Per  Cent. 

Drafts  Between 

of  Vessels 

Deeper  Draft 

of  Total 

3S   and 

39    ft. 

3 

3 

0.0655 

37    and 

38 

5 

S 

0.1749 

36    and 

37 

7 

15 

0.3277 

35    and 

36 

13 

28 

0.6118 

34   and 

35 

7 

35 

0.765 

33   and 

34 

IS 

53 

1.158 

32    and 

33 

41 

94 

2.054 

31   and 

32 

41 

135 

2.95 

30    and 

31 

39 

174 

3.802 

29    and 

30 

6S 

242 

5.302 

2S    and 

29 

167 

409 

8.937 

27    and 

28 

133 

542 

11.844 

26    and 

27 

169 

711 

15.537 

25   and 

26 

231 

942 

20.585 

24    and 

25 

239 

1181 

25.808 

23    and 

24 

287 

1468 

32.08 

22    and 

23 

353 

1821 

39.794 

21    and 

•>•> 

340 

2161 

47.224 

20   and 

21 

295 

2456 

53.671 

19   and 

20 

318 

2774 

60.62 

IS   and 

19 

335 

3109 

67.941 

17   and 

18 

268 

3377 

73.798 

16   and 

17 

177 

3554 

77.666 

15   and 

16 

211 

3765 

82.27 

14    and 

15 

234 

3999 

87.39 

13   and 

14 

182 

4181 

91.368 

12    and 

13 

164 

4345 

94.951 

11    and 

12 

123 

4468 

97.639 

10   and 

11 

0> 

4560 

99.65 

9   and 

10 

14 

4574 

99.956 

S   and 

9 

2 

4576 

100. 

Tota 

1    

4576 

It  would  appear  from  this  table  that  aside  from  the 
port  of  New  York,  with  its  few  exceptional  large  vessels, 
an  available  channel  depth  of  30  ft.  will  accommodate 
practically  all  ocean  freight  carriers  of  the  present  day. 

Cost  of  IHIaglh^^j^gi^^  Ms^fliateEaairace 

The  New  York  Lcgi.-ilature  has  appropriated  $4,100,- 
000  for  the  repair  and  maintenance  of  the  state  highways 
during  the  coming  fiscal  year.  There  was  strong  opposi- 
tion to  the  appropriation  on  the  ground  that  so  large  an 
amount  was  unnece.ssarj'.  Mayor  Mitchel  of  New  York 
City  filed  a  request  for  a  hearing  on  the  bill,  and  the  City 
Club  of  New  Y'ork  lias  sent  an  appeal  to  the  legislature 
to  have  the  appropriation  cut  down. 

It  is  not  strange  that  there  should  be  opposition  to 
this  appropriation,  for  the  public  generally  does  not  yet 
understand  how  great  a  burden  it  has  assumed  in  con- 
nection with  the  building  of  improved  highways.  A  few 
figures,  however,  will  enable  any  engineer  to  judge  for 
himself  as  to  whether  the  appropriation  of  $4,100,000  for 
a  year's  maintenance  of  New  York's  state  highways  is 
excessive. 

The  state  has  thus  far  expended  about  $(55,000,000  in 
the  construction  of  about  (!300  miles  of  improved  roads. 
Of  this  $(55,000,000,  it  may  be  assumed  that  a  little  less 
than  half  has  been  e.xpendcd  on  what  may  be  termed  the 
permanent  features  of  the  roads,  such  as  grading,  bridges, 
culverts,  drainage  and  foundation  courses.  It  is  safe  to 
as.swme  therefore  that  about  $35,(H)(),()()()  has  been  ex- 
pended l)y  the  state  in  the  lonstruction  of  the  wearing 
surface  of  the.><e  (5300  miles  of  road.  This  wearing  surface 
has  a  limited  life.  Experience  not  only  in  New  York  but 
in  many  other  states  has  fully  proved  that  unless  this 
wearing  surface  is  maintained  in  good  condition  year  by 
year  it  will  very  .xoon  lie  wholly  destroyed  and  require 
entire  renewal,      rnfortunately,  this  is  exactly  what  has 
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hap|H>ntMl  t«)  a  ;;ooil  iiiany  inilofl  of  Now  York's  wtntr  \ii'^\\- 
wiiVH.  I'rt'vious  Ic^'islalurcs  liavt«  |nirsuc(l  tlu-  iiiiwiHc 
iHtnioniy  of  cutliii;,'  down  tlio  approiiriations  for  liif?l»wny 
nminteiiaiict'.  tlu'roliy  iiiakiii;,'  it  iiiipossil)It«  <o  tnko  tlio 
gtitch  in  tiiiu'  tliat  saves  iiiiic.  It  is  a^Tccd  liy  all  particH 
that  on  a  very  lartro  inilt'a>,'(>  of  llic  Ni-w  York  sfatf  lii^ch- 
wavs  fXiH'iisivo  n'snrfacinjj  work  is  nt'trssary  in  onlcr  to 
M«  what  is  h'fl  of  llio  wrariiii,'  siirfaic. 

Dividing  fho  total  sum  ap|)ro|)riatcil  for  niaiiilcnanci', 
•fl, 100.000,  l>y  till'  niilcayo  of  Ni-w  York  stato  roads,  as- 
sunipd  at  d^iOO.  we  liavo  an  nvorajjo  of  $(ir)()  ])or  niilo. 
Massachusetts,  wliirh  has  steailily  ])urs\ifd  tiit'  policy  of 
n'pairinjj  its  roads  as  fast  as  they  l)ecoMie  worn  and  of 
not  allowinir  fiicni  to  deteriorate,  finds  it  necessary  to  ex- 
|H?nd  ^ITjO  to  $.">00  per  mile  annually  for  maintenance.  It 
is  evident,  therefore,  that  New  York  needs  to  ex|)end  a 
jjreater  sum.  Its  state  roads  are  not  as  well  ])lanned  or  as 
well  huilt  as  tho.se  of  Mns.suhu.setts,  and  they  have  suf- 
fered far  more  from  netrlect  simo  they  were  constructed. 

It  cannot  he  a.-^sumed,  either,  that  this  is  an  extraonli- 
narj'  expenditure  for  this  year  only  and  that  snuiller  ap- 
propriations for  nuiintenance  will  sutlice  in  future  year.s. 
The  state  still  Inus  some  ^M.l.OOO.OOO  of  its  second  $50,- 
000.000  bond  issue  to  expend  on  frood-roacl  construction  ; 
and  even  this,  it  is  stated,  will  fall  a  lonjjf  way  short  of 
ct>nipletinjr  the  entire  system  of  irood  roads  that  lias  heon 
laid  out. 

The  present  year's  ajipropriation  is  about  one-eighth 
of  tlie  total  expenditure  that  the  state  has  thus  far 
made  on  the  surfaies  of  its  improved  roads.  lu  other 
words,  it  may  be  said  that  this  approi)riation  as,sumes  an 
averajre  life  of  the  surface  of  an  improved  road  of 
liirht  years  before  it  requires  complete  renewal.  If.  how- 
ever, any  of  these  roads  were  entirely  neglected  and  no 
work  was  done  ii])ou  it  in  the  way  of  re])air  and  main- 
tenance, it  would  be  destroyed  in  a  much  shorter  time 
than  eight  years. 

In  computing  the  cost  of  maintenance  of  a  roadwav 
surface,  there  must  iii'st  be  considered  the  average  amount 
which  it  is  necessary  to  ex])end  in  annual  repairs  to  keep 
it  iu  fair  condition,  and  .><econd.  what  must  eventually  be 
expended  upon  it  after  the  lapse  of  years,  when  the  sur- 
face iMJconies  so  worn  that  it  must  be  entirely  renewed. 
The  experience  thus  far  accumulated  with  various  types 
of  bituminous-macadam  roads  under  .such  heavy  traffic 
as  most  s*:ate  highways  are  receiving  proves  that  to  keep 
them  in  good  condition  at  least  10  i)er  cent,  per  annum 
of  the  original  investment  in  the  road  surface  must  be 
expended.  If  we  assume  that  of  .$100,000,000  to  l)e  in- 
vested in  Xew  Y'ork's  state  road  system  $(i0,000.000  will 
l)e  expended  upon  the  surface,  the  state  nmst  look  forward 
to  an  annual  bill  for  state  highway  maintenance  of  not 
less  than  $6,000,000. 

>: 
Is  tlKe  EiradlepeBadleBatL   Coiastialttnlag 

It  lias  been  stated  i)y  ])roiiiinciit  members  of  the  legal 
profession  that  were  it  not  for  statutes  which  forbid 
i-orporations  from  engaging  in  the  practice  of  law,  the 
legal  business  of  the  countr\-  would  rapidly  gravitate  into 
the  hands  of  corporations.  The  lawyer  now  having  an  in- 
dependent practice  would  be  obliged  to  accept  service  as 
an  employee  with  such  a  corporation,  or  abandon  his  pro- 
fession. 


If  this  is  till'  (UH'  in  the  piofc^sioti  of  liiw,  where 
personality  cuts  so  large  a  iigun'  in  tiie  servic(!  rendered, 
how  mui  h  greater  is  tlu;  tendency  in  the  engineering  pro- 
fession for  important  biisinosH  to  gravitati;  into  tlu;  hands 
of  th(!  strong  corporation  with  a  complete  organization 
and  e(piipment  ?  An  illustration  of  this  t(;ndency  has 
just  occurred  in  Xew  York.  The  l'ui)lic  Service  Commis- 
sion of  New  York  City  has  in  it*<  service  a  large  stalf  of  en- 
gineers, including  a  nund)er  of  men  recog^nized  as  leaders 
in  their  pnd'ession.  In  the  construction,  of  the  n(!W  sub- 
way lines,  the  system  of  ventilation  which  has  been 
jilanned,  as  described  in  one  of  the  .series  of  articles  by  F. 
Lavis  ill  our  issue  of  N'ov.  ."J  last,  provides  for  the  dis- 
charge of  the  air  rroiii  the  s\d)way  through  open  grat- 
ings of  large  ai'ca  in  the  street  sidinvalk.  Objections  to 
the.se  gratings  have  been  made  by  adjacent  property  own- 
ers, and  it  ha.s  been  urged  that  ventilating  shafis  should 
'  be  constructed,  either  on  private  property  alongside  the 
subway  or  in  parks  or  public  squares.  Through  these 
shafts  th(!  air  discharged  from  the  sul)way  would  be  de- 
livered aiiove  the  sidewalk  level.  Under  these  circum- 
stances the  connnission  has  voted  to  employ  the  firm  of 
J.  G.  White  &  Co.  as  con.sulting  engineers,  to  work  with 
the  commission's  own  engineering  dej)artment  in  perfect- 
ing a  system  of  ventilation  for  the  new  subway  different 
from  delivery  through  the  sidewalk  gratings. 

The  (|uestion  may  fairly  be  raised  whether  this  matter 
was  one  justifying  the  employment  of  an  independent 
consulting  engineer.  There  is  no  reason  to  doubt  that  the 
commission's  own  engineering  staff  is  perfectly  competent 
to  design  a  ventilating  system  to  discharge  the  air  either 
at  the  sidewalk  level  or  wherever  else  it  may  be  deemed 
l)est.  The  real  problem  to  be  solved  is  not  engineering 
difliculties  in  the  design  of  a  ventilation  system,  hut  it  is 
the  question  which  so  often  comes  up  in  connection  with 
construction  work — "^\^lat  is  worth  while?"  In  other 
words,  are  the  objections,  real,  fancied  or  sentimental,  to 
the  gratings  in  the  sidewalk  suilicientiy  important  to 
justify  the  additional  exi)ense  that  M'ill  be  necessary  if 
niitake  shafts  are  built  on  ])rivate  property  to  discharge  the 
subway  air?  Xo  doubt  the  commission's  own  staff  could 
prepare  ])lans  and  .submit  com])arative  costs  of  the  two 
types  of  installation,  from  which  the  commission  itself,  if 
it  is  made  uj)  of  men  of  the  proper  caliber,  should  be  aide 
to  reach  an  intelligent  decision. 

Notwithstanding  this,  the  connnission  may  be  justified 
iu  .seeking  the  advice  of  an  independent  consulting  engi- 
neer. Simple  though  the  problem  may  seem  to  an  engi- 
neer, it  doubtless  appears  like  a  very  complicated  one  to 
the  layman.  It  may  well  be,  also,  that  the  commission 
thinks  it  worth  while  to  fortify  its  decision  by  obtaining 
the  opinion  of  ])rominent  engineers  entirely  outside  its 
own  organization. 

Assuming  this  to  be  the  case,  why  should  such  an  or- 
ganization as  that  of  J.  G.  White  &  Co.  be  chosen  instead 
of  an  independent  consulting  engineer?  Admittedly,  the 
corporation  named  lias  a  high  reputation  for  the  work 
it  lias  accomjdished  in  the  field  of  electric-railway  con- 
struction and  management,  as  well  as  in  other  important 
lines  of  engineering  work.  Its  reputation,  however,  has 
been  gained  in  the  field  of  contract  work,  construction 
and  operation.  Its  organization  is  arranged  with  a  special 
view  to  this  class  of  work.  It  has  on  its  staff  of  engi- 
neers men  of  great  ability,  but  are  these  men  particularly 
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expert  in  the  field  of  work  in  which  tliis  special  problem 
lies? 

It  is  altoorether  probable  that  the  eompanv  was  lon- 
sulted  in  the  present  case  simply  on  its  general  reputation 
and  not  because  any  of  the  men  in  its  organization  were 
known  to  be  experts  in  the  field  of  ventilation. 

It  is  on  this  question,  it  seems  to  us,  that  the  issue  will 
turn  as  to  whether  the  corporation  is  to  supersede  the  in- 
dependent engineer — the  question  whether  the  individual 
engineer  can  gain  prestige  enougli  and  reputation  enough 
so  that  big  clients  desiring  advice  in  his  field  will  seek 
him  instead  of  going  to  some  well-advertised  corpora- 
tion which  is  supposed  by  the  public  to  command  ability 
in  every  field  of  engineering. 

In  the  field  of  sewerage  and  water-supply,  for  example, 
there  is  a  considerable  number  of  engineers  of  such  wide 
reputation  that  they  would  certainly  be  employed  by  a 
client  having  a  case  of  great  importance  in  preference  to 
any  impersonal  engineering  corporation.  Had  there  been 
an  engineer  of  great  reputation  in  the  field  of  ventilation, 
he  might  have  been  selected  by  the  Public  Service  Com- 
mission in  place  of  the  corporation  for  the  work  under 
discussion. 


ITow,  tlien,  can  the  engineer  add  to  his  knowledge  and 
ability  the  wide  reputation  that  will  make  clients  seek 
him  for  important  work  in  preference  to  the  big  corpora- 
tion wliich  is  widely  known  for  its  accomplishments  and 
financial  standing?  This  is  the  problem  which  the  en- 
gineering profession  must  solve  if  the  independent  con- 
sulting engineer  is  to  continue  to  be  an  important  factor 
in  professional  work. 

We  believe  that  even  the  eminent  members  of  the  pro- 
fession who  hold  responsible  positions  in  the  great  en- 
gineering corporations  will  agree  that  the  independent 
consulting  engineer  ought  to  be  preserved ;  that  -consoli- 
dation has  its  disadvantages  as  well  as  its  advantages: 
and  tiiat  the  profession  needs  to  develop  men  of  strong  in- 
dividuality, who  can  be  leaders  in  thought  and  action,  as 
well  as  employees. 

We  shall  not  attempt  here  to  answer  the  questions  we 
have  asked  above.  We  may  suggest,  however,  that  the 
public  ought  to  understand  better  the  character  of  ser- 
vice that  a  consulting  engineer  can  render,  and  that  this 
service  will  actually  be  individual  service,  whether  it  is 
rendered  by  an  independent  engineer  or  by  an  engineer 
in  the  employ  of  a  corporation. 
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A  FedlecatnoKa   of  ths.e  E.iagaiae©5P« 
Bira^  Socaetiies  of  PlhxaSsKdleliiplhxaa 


Sir — I  want  heartily  to  indorse  the  editorial  in  the 
Apr.  1  issue  of  Exgineeking  News  entitled,  "The  I.,ocal 
Engineering  Society  Again  to  the  Front,"  and  in  this 
connection  I  wish  to  call  your  attention  to  a  forward  stop 
whicli  the  engineers  of  Philadelphia  are  making  to  bring 
about  cooperation  among  all  engineering  activities  in  our 
city. 

The  inclosed  copy  of  the  final  amendments  which  have 
been  adopted  for  "the  by-laws  of  the  Engineers'  Club, 
whcrebv  local  .sections  of  national  .societies  affiliate  in  a 
broad  cooperative  plan,  seems  to  a  great  many  Philadel- 
])hia  engineers  to  meet  in  a  satisfactory  manner  a  real 
problem  in  our  citv. 

D.  Robert  Yaknall. 

Chestnut  Hill,  Philadelphia,  Penn.,  Apr.  6,  1915. 

[The  new  by-laws  ol"  tlie  Engineers'  Club  of  Philadci- 
])Iiia  adopted  on  Mar.  'iO  provide  a  new  class  of  affiliated 
members,  those  who  hold  membership  in  a  society  which 
may  heconie  affiliated  with  the  club.  The  ])lan  has  been 
worked  out  in  much  detail;  and  any  local  eugiiicering 
society  which  is  trying  to  solve  the  problem  nf  effective 
coofieration  with  other  societies  would  do  well  to  obtain 
from  the  club  n  copy  of  the  new  by-laws. — Editok.  I 
« 

Wind   Reactions   of  Mill- 
Building    Bents 

Sir — Your  issue  (if  .Mar.  '^'"i.  I  Hi."),  cdntaiiis  an  article 
by  C.  L.  ChristcDsen  rnlith'd.  "Waste  nf  Metal  in  Mill- 
Building  Colunitis."  The  artiric  states  that  the  usual  as- 
fluniption  of  i'(|ual  rciictinns  at  tin-  base  of  the  ciilumns  on 


tlie  leeward  and  windward  sides  of  a  building  gives  col- 
umn stresses  far  in  excess  of  the  actiml  stresses. 

The  writer  made  no  attempt  to  follow  out  the  calcula- 
tions leading  to  this  claim,  as  he  could  not  agree  with  the 
assumption  that  the  force  exerted  on  a  building  is  all  on 
the  windward  side.  It  looks  reasonable  that  a  partial 
vacuum  would  be  formed  on  the  leeward  side  of  a  building 
that  would  exert  a  suction  on  the  leeward  side.  The  best 
experiments  that  the  writer  remembers  on  wind  pressure 
on  buildings  tend  to  show  that  the  total  wind  force  is  ex- 
erted in  a  pressure  on  the  windward  side  and  a  suction  on 
the  leeward  side  approximately  in  the  proportion  of  55^1 
and  45%  respectively. 

The  writer  believes  that  the  usual  assumption  of  equal 
reactions  at  the  base  of  the  two  columns  gives  results 
more  nearlv  correct  than  the  recommendations  in  the  ar- 
ticle referred  to. 

W.  L.  Six. 

Kansas  City,  Mo.,  Mar.  30,  1915. 

■way  B^e^tujUsitlnoBtk 

Sir — I  have  read  with  nuuh  interest  in  your  issue  of 
Mar.  4,  p.  150,  your  editorial  on  "Progress  Toward  Wiser 
Railroad  Regulation."  I  note  in  it  how  frankly  the  rail- 
road presidents  named  acknowledge  the  stubborn  and 
stupid  attitude  once  too  prevalent  among  railroad  man 
agers.  That  they  have  reached  a  more  enlightened  stai;. 
is  a  welcome  announcement.  Mr.  Atterlnm-  suggests  thm 
no  step  could  be  taken  iiy  the  business  men  of  the  count rv 
more  fruitful  ol'  pratlical  l)cne(it  than  to  insure  that  any 
moa  appointed  to  regulate  our  railroads  should  be  qualilied 
by  railroad  experience.     T  do  not  agree  witli   Mr.   WU'v 


April  l.").  li'l.') 
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burv.  Tho  i>|U'nilitiM  of  riiilnm<ls  is  now  lar^'i-ly  a  iiiatttT 
of  routiiio  work,  sifiiiiiii;  irports,  eti-.,  lis  |)niian'(l  for  tin* 
(lifTcrPiit  lioatls  of  (li']mrtiiu'iils.  Tln-n-  is  no  iloulit  llial  t'X- 
iHjrtciifjiiH'ors  wlio  arc  al)l(>  to  jinl^ic  on  all  iniporlaiit  mat- 
tore  as  well  as  tilt'  railway  olVuials  i-aii  lie  fount!  outsitlf 
of  railway  tiit  Its. 

It  is  Jiow  l)!tu)il  tlio  railroads  ncfil  in  onlfr  to  hi-  int)r(' 
liospitablc  to  now  itlt-as  ami  iniprovi'nicnts  in  iiu'tliotls  anil 
nppliniifi's.  whith  will  IxMU'lit  thf  railway  stotklioliU'rs  as 
wi'll  US  tlie  piililif.  I  speak  frt)ni  I.")  years'  experifnt f  as  an 
iMijriiuH'r.  as  well  as  a  railway  stotkhoMiT. 

\\  11.1,1  \  M      II.     WtlOll. 

•|.>tlia.  rtMiii..   Mar.  S,    I  Hi:.. 

Competition  by  Professors  iim 
Enc^ineerini^  Scl^ools 

Sir — While  I  am  neither  a  professor  iit)r  a  fon.-iiltini,' 
fivil  engineer,  I  think  that  the  artieles  ajipearinu  on  this 
subjeet  are  rather  one-siiled.  T  am  of  the  oj)inion  tiiat,  all 
thin>;s  eonsitlcrcd,  the  eiiL'iueeriiiur  profession  is  not  very 
niueh  hurt  hy  the  fact  that  si>iiie  colleire  i)rofessors  do  out- 
side ejigincering  work.  If  these  fjentlenien  were  to  give 
up  their  eollege  work  and  devote  their  entire  time  to 
outside  engineerinjr,  their  comju'titors  would  have  less 
work  to  do  than  under  the  present  system. 

It  is  painful  to  acknowledge,  hut  nevertheless  a  fact, 
that  quite  a  number  of  our  colleges  pay  professors  in  the 
cngineeriug  de]iartments  salaries  more  in  line  with  what 
a  connuon  laborer  receives  than  with  a  decent  salaiy  for 
a  professional  man.  Some  of  these  engineering  profess- 
ors could  double — yes,  increase  five  times — the  salaries 
they  get  from  colleges  by  going  into  private  work.  Some, 
I  grant  you,  are  not  worth  the  salary  they  are  getting; 
but  these  are  not  the  men  that  cause  the  complaint  from 
engineers  by  being  retained  in  their  stead. 

While  some  of  these  poorly  i)aid  professors  would  no 
doubt  stick  to  their  colleges  from  a  sense  of  duty,  or  a 
lack  of  sense,  tliere  would  be  quite  a  number  who  would 
give  up  the  college  with  its  ?inall  salary  for  the  liroader 
field  of  competitive  private  work  should  the  issue  be 
made  one  of  necessary  choice.  Then,  lacking  competent 
instruction  in  our  schools,  who  would  lose  and  wlio  gain  ? 
Would  the  other  engineers  gain  anything  by  having  more 
and  keener  competition  ?  Would  these  engineers  get 
more  work  than  at  present?    I  doubt  it. 

A  Wateh-wohks  Max. 

South  Carolina,  Apr.  3,  liJlo. 

[It  seems  fair  to  say  that  what  "outside  engineers" 
have  corajilained  of  is  not  so  much  competition  as  com- 
petition on  unequal  terms.  If  the  college  professor  charges 
as  high  fees  a,s  the  independent  engineer  is  obliged  to  in 
order  to  pay  his  expen.ses  and  rentier  good  service,  a  large 
part  of  the  cause  for  complaint  will  be  removed. — 
Editor.] 

How  FB'ofesso2'°aiadl=»§<t^dleii:at 

Coimpe^fltlaoia  Msidl®  Siira  I£ira= 
^aimees'  a  Coiatrsxcttos' 

Sir— The  tale  I  am  to  tell  about  the  Triangle  Engi- 
neering &  Construction  Co.  has  to  do  with  competition 
between  college  professors  in  engineering  schools  and  en- 
gineers in  private  practice.  The  sequel  of  the  story  is 
found  in  the  "Construction"  part  of  the  name  of  the 


foinpanw  .Mr.  .\..  Ilif  general  itiaiia;.'cr  ami  InisiiiesK 
getter  of  the  company,  has  all  the  earmarks  of  a  wide- 
awake, aggressive  man,  anti  boastH  quitt!  an  e.xteinled  ox- 
pfrieiice  in  engineering  ami  constniitirm  work  in  both 
this  anil  other  lountries,  besiiles  a  gooil  education.  .\ft(!r 
ser\ite  abroail  he  laiiie  liaik  to  this  country  in  the  ein- 
pliiv  of  an  elect rital  construction  company  buihling  an 
interurban  railway  throiigli  Squareville.  Mr.  X.  di.'cided 
there  was  an  opening  n  Stpiareville  for  the  establishment 
of  an  engineering  company  specializing  in  ))0wer  plants, 
Iransmi.ssion  lines  and  electric  railways.  So  engineering 
ollici's  were  o|teni'(l  on  foniplctinn  of  his  engagement  with 
the  construction  company.  1  said  he  was  aggressive.  So 
he  lumteil  business,  just  as  all  engineers  do  who  survive 
in  private  practice. 

In  the  course  of  time  the  town  of  (Jirilc\illc  Iniilt  a 
municipal  jilant  that  cost  $50,000.  Now  Mr.  X.  iiad  tiiis 
job  about  secured,  with  its  G%  fee,  when  a  professor  of 
Blank  University  (a  private  institution)  looking  for  prac- 
tical experience  for  his  students — .some  of  whom  would  be 
in  Mr.  X.'s  shoes  a  few  years  hence — offered  the  town 
of  Cirdeville  all  necessary  engineering  services  in  the 
planning  and  construction  of  the  plant  for  the  cost  of 
tlrafting  material,  etc.,  only,  am!  necessary  e.xpenses  in- 
curred on  the  joi).  It  was  not  competition — it  was  mo- 
no])t)Iy  of  the  strangleholtl  variety  that  the  professor 
was  able  to  apply. 

Of  course  there  are  two  sides  to  tliis  story.  For  in- 
stance, the  town  saved  $3000 — perhaps — maybe  more, 
one  cannot  tell.  At  any  rate,  there  was  a  very  small 
bill  for  engineering.  The  students,  however  many  par- 
ticipated in  the  work,  \vere  probably  better  equipped 
at  graduation  than  they  would  have  been  if  their  educa- 
tion had  been  confined  to  the  laboratory  and  to  visiting 
jjlants  in  operation.    But  that  is  an  open  question. 

Mr.  X.'s  other  experience  was  of  a  similar  nature.  A 
preliminary  report  was  to  be  made  on  cost,  etc.,  of  a  muni- 
cipal ])lant.  Such  a  report  would  entail  a  fee  of  from 
$r)00  to  $1000.  Mr.  X.  had  given  some  time  to  cultivating 
the  business  and  had  reason  to  expect  an  engagement, 
when  a  professor  from  State  University  offered  to  make 
the  report  for  much  less,  and  got  the  job.  In  this  instance 
it  might  be  called  competition,  for,  as  I  understand  it, 
the  professor  was  interested  in  the  fee.  He  had  the  ad- 
vantage of  a  fair  salary  paid  him  by  State  University  and 
the  name  of  the  great  university  to  trade  upon.  The  re- 
port was  preliminary  to  a  popular  election  for  i.ssuing 
$T50,000  bonds,  which  failed  to  carry.  If  the  bonds  had 
been  approved  by  the  people  there  were  visions  of  a  fee 
(6%  on  $750,000)  for  the  private  engineer  and  some 
less  figure  for  the  professor,  depending  upon  how  much 
he  could  utilize  student  labor  and  state  plant. 

Here  is  where  the  sequel  "Construction"  begins  to  de- 
velop. The  Triangle  Engineering  &  Construction  Co. 
tletermined  not  to  spend  its  energy  hunting  engineering 
work,  but  to  enter  the  contracting  field  and  to  accept 
and  do  such  engineering  work  as  was  offered   it. 

When  Mr.  X.  decided  to  do  miscellaneous  contracting, 
he  had  in  his  employ  a  young  electrical  and  a  young  me- 
chanical engineer,  recent  graduates  of  engineering  schools. 
After  having  two  jobs  taken  from  him  by  university  pro- 
fessors he  did  not  have  enough  straight  engineering  work 
to  keep  them.  Either  he  must  make  use  of  them  in  his 
contracting  work  or  let  them  go  and  be  put  to  the  in- 
convenience of  hiring  new  special  engineers  as  the  needs 
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of  his  engineering  work  required.  He  decided  to  train 
his  men  in  the  contracting  end  of  the  firm.  Xo\v  that 
consisted  largely  of  what  is  ordinarily  the  civil  engineer's 
work,  such  as  taking  off  quantities  for  making  proposals, 
and  his  men  were  electrical  and  mechanical.  So  he  held 
school,  so  to  speak,  devoting  an  hour  each  morning  for 
about  six  months  to  giving  his  men  regular  instruction. 
They  can  now  do  his  estimating  in  excellent  manner.  He 
does  not  fear  a  competitor  taking  them  away  from  him  be- 
cause, being  trained  in  his  ways,  they  are  worth  more 
to  him  than  to  anybody  else.  So  he  expects  them  to  stay 
with  him  until  they  are  ready  to  go  into  the  contracting 
business  for  them.^elves. 

Having  told  my  talc  and  its  sccincl.  1  will  leave  your 
readers  to  draw  from  it  their  own  inoral. 

TlIAVELKU. 

En    lioutc.   Mar.  "i"). 

'^. 

Tlhve  Sttat^s  of  ^Ih©  Eira^iiraeer 

Sir — Xotwithstaiuling  what  rrofcssor  Swain  says  (P^n- 
OIN'EEUIXG  Xews  of  Feb.  25.  1915,  ]).  409),  the  status  of 
the  engineer  is  not,  in  the  opinion  of  many,  what  it  should 
be.  As  a  rough-and-ready  means  of  comparison  of  the 
status  of  lawyers  and  engineers  take  the  matter  of  the  of- 
fices they  maintain.  In  my  own  town,  a  city  of  about 
125,000  jjopulatiou,  you  can  count  on  the  fingers  of  one 
hand  the  engineers  who  maintain  offices  as  engineers. 
Lawyers'  offices  exist  by  the  score.  And  how  are  the  re- 
spective offices  furnished?  Step  into  the  engineer's  office, 
which  may  be  one  corner  of  a  real-estate  firm's  quarters. 
In  one  comer  is  a  pile  of  '"junk,"  his  "tools,"  as  those  who 
have  not  come  to  value  highly  his  professional  standing 
call  them.  There  is  a  dust-covered  drawing  board  yellow 
with  time  and  scored  with  knife  cuts,  supported  by  ])ine 
horses  also  old  and  yellow.  The  bare  floor  of  the  office 
may  have  been  painted  once,  but  the  tracks  of  muddy 
shoes  are  what  now  show  plainest.  Maybe  a  "(iurley's 
Manual"  and  an  old  copy  of  "Trautwine"  lying  aroutid 
somewhere  .show  you  that  it  is  an  educated  mati  whose 
sanctuary  you  have  entered,  and  this  is  his  library.  Xo 
one  is  in ;  the  proprietor  is  out  "at  work." 

Now  go  for  legal  advice.  The  recejjtion  room  you 
enter  has  a  velvet  rug;  the  furniture  is  of  quartered  oak. 
A  young  lady  stenographer  who  is  busy  typewriting  a 
"brief"  (save  the  mark  I)  informs  you  that  Mr.  Bbn  kstone 
is  in  his  private  office  in  the  adjoining  room,  engaged  with 
a  client,  but  if  you  will  have  a  seat  and  wait  an  hour 
and  a  half  you  can  see  liim  if  you  can  send  in  a  card 
liearing  a  name  that  has  a  rating  in  Dun  or  Bradstreet. 

Of  course,  as  be  was  yonr  classnnite  at  college  and  you 
took  engineering  and  be  law,  and  yonr  class  standing  in 
the  studies  common  to  tlie  two  courses  was  better  than  his, 
you  begin  to  wonder  "ujton  what  meat  does  this  our  law- 
yer feed  tlidt  lie  is  grown  so  great";  but  you  <-onsole  your- 
self hv  fiiinking  "the  human  elenu-nt  in  the  ])rol>lems 
of  tlie  day  can  not  be  met  by  men  who  are  mathenia- 
ticinns."  If,  poor  fellow,  t]w  engineer  bad  bad  the  liberal 
training  the  lawyer  bad,  and  a  personality,  he,  too — -poor 
ignoramus! — co\ild   be  a  leader  in   the  world  of  affairs! 

Tornmyrot !  What  engineer  is  there  that  is  not  9!>9^ 
man  and  I  ^r  nwitlieinatieiun.?  And  when  one  has  sat  in 
tlie  courtroom  and  heard  a  eollege-educateil  lawyer  nuike 
a   '.'!'/{    grade   into  n  21°   8lo|ie   by  substituting   the  one 


word  for  the  other  (not  to  his  disadvantage  in  his  argu- 
ment, mind  you,  for  24°  equals  449c,  and  he  needed  that 
slope  to  be  steep  to  win  his  case),  then  one  can  appreciate 
Professor  Swain's  renuirk  that  the  lawyer  was  trained  to 
"pick  words  to  express  exact  meaning,"  while  Mr.  En- 
gineer lacked  "similar  exactness." 

But  the  point  I  wish  to  come  to  is  this :  In  the  last  is- 
sue of  the  list  of  members  of  American  Societ}-  of  Civil 
Engineers,  all  practicing  engineers  (I  use  the  term  for 
lack  of  a  better)  are  put  down  as  "Consulting  Engineers," 
eren  the  Juniors.  Xow,  I  had  always  hoped  that  by  the 
time  T  reached  three  score  and  ten  maybe  I  would  have  ac- 
quired enough  experience  to  make  my  opinion  worth  some- 
thing and  that  some  younger  engineer  would  consult  with 
me  that  good  day  and  I  would  be  a  consulting  engineer. 
And  I  have  thought  that  some  of  these  young  engineers 
who  styled  themselves  "consulting  engineers'"  as  soon  as 
they  left  college  and  started  practicing  for  themselves  were 
premature  in  adopting  the  title ;  Init  now  the  society  which 
has  more  genuine  consulting  engineers  in  it  than  any  other 
had  adopted  the  usage ;  .^o  it  must  be  right.  I  protest, 
nevertheless. 

Civ.   Engr. 

March  2:5.  1915. 

Sir — The  editorial  in  Ex(iixi:i;i!ixG  Xews  of  Apr.  1 
on  "Specifications  for  Bituminous  Cements"  suggests 
comment.  You  speak  of  the  difficulties  of  an  engineer 
who  finds  it  almost  imjjossible  to  draw  specifications  open 
enough  to  admit  of  tomi)etition  and  yet  describing  the 
material  wanted. 

These  difficulties  are  almost  wholly  imaginary;  at  least 
they  may  be  easily  overcome  by  the  simple  expedient  of 
drawing  alternate  specifications.  In  other  words,  in  road 
or  pavement  specifications  under  the  general  heading  of 
asphalt  or  bituminous  materials  the  engiiu>er  may  include 
specifications  calling  in  unmistakable  terms  for  the  prifl-' 
cipal  classes  of  bituminous  materials — the  natural  as- 
phalts, the  oil  residuals  and  even  blown  products. 

Bids  are  received  which  specify  which  class  of  materials 
the  contractor  proposes  to  use ;  or  he  may  give  a  separate 
price — as  it  is  most  likely  he  will  do — on  each  class  of 
materials.  The  engineer  may  then  decide  which  of  these 
bids  is  the  best  one-  and  the  best  one  will,  of  course,  not 
necessarily  be  the  lowest.  Washington,  D.  C,  among 
other  places,  has  followed  this  policy  for  at  least  ten  years, 
and  is  claimed  to  have  the  best  asphalt  pavements  in  Ihe 
United  States. 

The  engineer  is  not  lessening  competition  by  this 
means;  he  is  increasing  it.  The  idea  that  competition  is 
increased  by  drawing  wide-open  specifica*  mis  which 
admit  anything  ami  everything,  the  higher  priced  as  well 
as  the  cheaper  nuiterials,  is  one  of  the  strangest  fallacies 
tbat  ever  entered  the  human  mind.  What  happens  under 
wide-open  specifications  is  that  a  monopoly  is  conferred 
upon  the  elu'apest.  and  presumably  the  most  inferior, 
materials.  The  alternate  specification  is  growing  in 
favor  because  of  these  facts;  and  if  experience  counts 
for  anything,  this  form  of  specification  will  he  universally 
used  witliin  a  comparatively  short  time. 

Tbe  jioint  you  maki-  as  to  the  limited  amount  of  faith 
that   "exiu-rls"   have    in    their  own   specifications   is   well 
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lakrii.  Fiirllii'i-  cntit  i>iii  im;;lil  Kc  iiinilr  n-  In  llir  "pn' 
VHUis-scrx  HI'"  rule,  wliiili  is  rnliciilnii.>*  iii  view  nf  llir 
fiict  tlial  niiiltT  iiiu'  Iradf  miiiif  wlmllv  flilTtTciil  mairiials 
iiiav  III'  marki'ti'd  from  vcai  In  mmi.  In  (itliiT  wonis,  tlir 
fact  that  a  pnidiut  lias  Ix't'ii  mi  ilif  luaikcl  for  l\v<i  vcars 
or  more  uiiiU'r  oiif  iiaiiic  liors  imi  incaii  lliat  it  is  tlic  saint' 
tliin>;.  <*'"''  '■'">''  I'iinlrr  on  tin-  marki'l  has  lii-i'ii  inadi' 
out  of  four  dilVcri'iil  i  iiidc  oil.-  in  tlii'  last  four  vuars. 

1).  T.  I'lKiici:. 
Kx('c\iliv»'  Assistant. 
Marlicr  Aspluill   l'a\  iii>,'  Co. 
IMiilad.'Ipliia.   Apr.   .!.    I'.M."). 


Tie-Rods  imv  Tnle-Arclhi    Floors 

Sir — 'I'lu'  rriticisni  of  the  di'sign.  or  ratlu'r  lack  of 
propor  dcsii^n,  of  tic- rods  for  torra-cotta  lloor  arches,  ijivcii 
hv  Frank  N.  Kncas  in  yonr  iss\ic  of  Mar.  IS,  is.  I  tliiiik. 
vorv  much  to  tho  ]>oint. 

The  writer  wliiU'  Chief  ICniiiiieer  in  ciiarjje  of  onjji- 
ntvrini:  desifrii  in  the  Su])ervisiii<r  Architect's  olliee  l)Cfian 
with  properly  desisiniiif:  tie-rods  to  carrv  the  actual  arch 
thrust  and  used  frequently  for  lon<r  spans  uj)  to  %-'"■  "!'" 
set  tie-rods,  hut  found  so  much  o])position  from  the  fahri- 
catinj;  shoi)s  that  he  was  finally  induced  to  accept  the  usual 
standard  of  i)uttin<i  in  -"^q-in.  tie-rods  at  a  spacing  of  I 
to  ')  ft..  aUhou<rh  the  tie-rods  with  this  spacin<r  were  often 
strained  up  to  the  elastic  limit. 

It  had  boon  the  practice  in  tlu'  .'^upcrvisinj,'^  Architect^ 
otfice  to  use  tie-rods  only  in  the  last  panel  adjoining  the 
outside  wall  or  some  stairwell  or  other  opening.  Under 
the.se  conditions  the  writer  had  occasion  to  test  an  interior 
]>anel  located  about  midway  between  the  outer  wall  and  an 
interior  opening.  At  a  com]iaratively  small  load,  prob- 
ably about  400  lb.  per  sq.ft..  the  arch  began  to  liettle  rap- 
idly. Investigation  showed  that  tlu-  l)oams  against  the 
stairwell  and  the  channel,  which  M-as  about  1  in.  from  the 
exterior  wall,  had  bent  horizontally,  allowing  tiie  two 
beams  which  supported  the  test  arch  to  spread.  zVfter 
carefully  wedging  the  wall  channel  witli  .slate  against  the 
wall  and  driving  a  .strut  between  the  two  beams  of  the 
stairwell,  the  loading  was  continued  until  tlie  arch  finally 
failed  at  a  burden  of  .something  like  1200  lb.  per  sq.ft. 

This  illustrates  clearly  that  there  is  an  actual  arch 
thrust,  and  that  the  only  reason  that  no  accidents  happen 
in  heavily  loaded  buildings  is  that  the  outside  walls  are 
sulticiently  strong  to  resist  the  thrust  transmittal  from 
one  arch  to  another  and  into  the  wall. 

The  provision  of  the  "New  York  Building  Code'"  that 
makes  the  spacing  of  the  tie-rods  dependent  on  the  depth 
of  the  beam  (up  to  a  maximum  spacing  of  8  ft.)  is  ex- 
tremely wrong.  Deeper  Ijeams  at  the  same  time  are  usu- 
ally spaced  further  apart,  as  the  arches  generally  are 
deeper  for  such  beams;  hut.  as  the  arch  thrust  increases 
with  the  square  of  the  distance  between  centers  of  beams 
and  is  reduced  by  the  elfective  depth  of  the  arch,  it  is 
plainly  wrong  to  allow  a  wider  sjiacing  of  tie-rods  for  the 
deeper  beams. 

It  would  seem  to  the  writer  that  the  only  proper  way 
is  to  ])roi)ortion  the  tie-rods  to  support  the  calculated 
thrust  from  the  arch,  but  to  allow  a  high  strain  per  square 
inch  (probably  as  much  as  24.000  lb.)  on  the  tie- rods, 
since  there  are  many  elements  that  help  to  reduce  the  effec- 
tive stress. 

GUXVALD    Aus. 

11  E.  24th  St..  Xew  York.  Mar.  ;]1,  1!»15. 


Ill  Ihr  luUi-li'  oil  "Tlw  TuibliU'M  of  tlm  CfidiiiH  Fiydro- 
l';i..<lilr  |i<'Vilc.|iiii.-iil"  In  ••{•IiikIik-itIiik  N<-wm."  Apr.  I,  1915, 
II  imruKi'iiiih  kIvIiik  ri-pini  for  tin-  (1i-mIki)  iiml  roiiMtructlon 
wiiM  f>nillli-il  li.v  iiilm-hniK'"-.  Holli  iiwiln  iiiul  iuixMliiry  uiiltM, 
Willi  tlirUHt-lxMiriim'  HuppoilH,  w<T<'  (Ii-mIkii'-'I  I'V  lh<!  T.  I'. 
MoiilM  Co..  of  riilliKli-lplilii  Six  unllH  w.-ii'  l.ulll  l.y  lli<:  I.  I'. 
MoirlH  <"o.  anil  thi«'<.  ),y  llw  Wi-llniiiM-.S.-ii vfr-.VtoiKim  Co.,  of 
('Icvcliind.  All  the  governor  «'(4ul|)Miont  wum  dcHlKncd  and 
t)ullt  liy  llic  I.  1".  MorriM  Co.  Thi-  «ciieriitorM  were  built  by 
tin-    Ci'iH-iiil    Mli'drk-   Co.,    of   Sc-lu-nfclady. 


MeasTuiiriir&^  Stresses   im   Rail^vay 
lR.oadS3eds 

.\ii  iiisl  iiiincnl  for  nicasniing  the  |>rr->iirc  of  ballast  on 
nia.lbcd  niMJcr  Irallic  has  been  de\i>e,|  l,v  .1.  I?.  \V.  Ani- 
lirose.  Chief  I'jigiiieer  of  llie  Tordiito  'reiiii I iia Is  Ky.,  of 
Toronto.  Canada,  and  is  dcscrihcd  liriell\  in  the  l!)!.") 
report  of  the  .\merican  Railway  Kngincering  .Associa- 
tion's (!(ininiittee  on  Hoadway.  It  is  shown  in  the  accom- 
panying view. 

Under  the  li-aek  is  placed  an  air-tig!it  bo.v,  the  upper 
side  of  wliieli  ha.-  a  movable  diaphragm.     .\  sijring  within 


Rubber  fhckin^ 


rwtn 


ISnsrss  Box. 


'ckrBalhs^ 


.Vi'i'AKATrs  rot!  ;Mi;.\sr!;i\(i   Sti!i:ssi'.s   i\   Kailway 
HoAi)iii:i)  iNDKi;  Lo.vi) 

the  box  keeps  the  diaphragm  in  the  extended  position 
after  the  load  is  removed.  This  box  is  connected  by  a 
pipe  or  hose  to  a  similar  box  placed  on  edge,  and  having 
a  thin  rubber  diaphragm.  To  the  center  of  this  dia- 
phragm a  connection  is  made  to  the  side  of  a  small  mir- 
ror; thus  any  deflection  of  the  dia])hragm  is  multiplied  by 
the  mirror.  A  ray  of  light  thrown  on  the  mirror  is  de- 
flected according  to  the  magnitude  of  the  impiilse  given 
the  diai)hragm  in  the  fir.st  box.  The  .sensitized  film  mov- 
ing at  a  coiLstant  sj)eed  records  the  movements  of  the  light 
ray.  This  method  can  bo  enlarged  upon  and  made  as 
.sensitive  as  desired.  It  is  only  necessary  to  calibrate  the 
instrument,  when  actual  results  may  be  obtained. 

In  the  experiments,  the  transmitter  box  was  12  in. 
under  the  tie,  covered  with  gravel  ballast.  The  record- 
ing mechanism  was  located  300  ft.  from  the  track,  which 
resulted  in  a  broken  curve,  due  to  the  inertia  of  the  air 
in  the  tube.  With  a  test-house  located  adjacent  to  the 
track,  this  difficulty  would  be  overcome  and  the  instru- 
ment would  be  much  more  sensitive. 
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Installation  and  tests  of  two  complete  booster-pump 
units  were  recently  completed  in  the  Roselaud  pumping 
station  of  the  cit\-  of  Chicago.  The  maximum  duty  at- 
tained was  73,000,000  ft.-lb.  per  1000  lb.  steam,  "at  a 
capacity  of  5,120,000  gal.  per  21:  hr. 

These  pumps  raise  water-main  pressure  for  the  high- 
level  senice  in  the  Washington  Heights  section.  Water 
is  taken  at  50  to  60  lb.  per  sq.in.  pressure  and  raised  to 
8T  lb.  maximum.  The  pumps  are  required  to  maintain 
the  8<-lb.   head   in   a   30-in.   discharge   main   regardless 


miu. )  ami  increased  values  for  hirger  sizes.  Each  pump 
is  driven  by  a  115-hp.,  2T50-r.p.m.,  multi-stage  impulse 
steam  turbine  with  speed  and  pressure  governors  to 
hold  constant  pressure  on  the  mains  regardless  of  capac- 
ity or  suction  pressure.  Each  pumping  unit  comprises 
also  a  water-works  condenser,  a  flywheel-type  air  pump, 
with  hotwell  pump  attached,  and  an  atmospheric  re- 
lief valve.  The  principal  dimensions  of  tliis  equipment 
are  given  in  the  accompanying  table. 

In  the  contract  under  which  this  machinery  was  fur- 
nished, each  unit  was  guaranteed  to  develop  a  duty  of  at 
least  Gr,000,000  ft.-lb.  per  1000  lb.  steam  (98%  dry  and 
ITO  lb.  per  sq.in.)  when  pumping  at  a  rate  of  5,000,000 
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of  the  suction  pressure.  The  design  used  was  a  special 
1-J-in.  single-stage  double-suction  screw-impeller  type  with 
volute  casing.  A  longitudinal  section  through  one  pump 
is  shown  in  the  accompanying  sketch.  The  impellers 
have  helicoidal  vanes  whose  angles  are  fixed  from  point 
to  point  so  as  to  secure  shockless  entrance  of  the  water 
and  a  definite  energy  distribution  over  the  whole  vane. 
This  design  in  factory  tests  has  shown  efficiencies  up 
to  77%  for  moderate  cai)acities   (2000  to  4000  gal.  ])er 

DATA    ON    ROSELAND    TUMI'S 
Mnin   Pump  and   Turbine — 


.Suction    Inltst    

UlncharKK    outlet    .  . 

Hteam    Inlet    

Kxhaust    outlet    .  .  .  . 
Overall   dimensions 

Impeller    

Conilenner — 

Water  outlet    

Water    Inlet     

Sltnni    Inlet    

Air-pump    suction 


Tubes    1»2— 1%    In 

Hhell    


13x13   In. 

14   In.   diameter 

2 '/j   In.   diameter 

12   In.  diameter 

10   ft.   lonK,   3   ft.    3   In.   wide 

7%    In.  diameter 

13x13    In. 
20  In.   dlunieter 
12  In.  dlanieler 
4   In.   dlanu-ter 

by   B   ft. 


f  7    ft.    S    in.    lonK 

'■  3   ft.   r>^    In.    Inside   diameter 


Air    I'ump — 

Hteam   cylinder 

Air  cyllniler    .  . 

I'umriion    strok< 
Hotwrll    l'uml>— 

PlunK«r 

Htro 


3    ft.    1%    In.    outside    illameter 

fi  In.  diameter 
12  III.  ill  mil  el  er 
10  III.   diameter 


iK«r    SH    If'   diameter 

ke    4  Vi  In.  diameter 


gal.  per  24  hr.  against  85-ft.  head  (not  including  fric- 
tion). In  the  official  tests,  accurate  determination  was 
required  of  quantity  of  water,  total  head,  and  steam  con- 
sumption, quality  and  pressure. 

Kach  unit  was  subjected  to  a  trial  run  of  12  hr. — for  4 


Skctkiv  Tiii.MtrcJii   I{()si:i.A\i>  Timp 

hr.  close  to  guaranteed  capacity  and  for  1  and  2  hr.  at 
various  capacities  above  and  below  this  tigurc,  so  as  to 
give  points  on  a  characteristic  curve. 

To  secure  the  desired  rates  of  How  and  freedom  from 
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surjjps,  tliP  tlisiliariri'  pipiii;:  wiis  isoliilcd  fmin  tin-  lii^'li- 
lirt'ssuro  luiiins  and  ii'liinuMl  to  tin-  li)w-pii'ssiin!  HyHtcm 
llin>uj;li  »n)ss-()\ir  \iilvos  inanipiilatcd  as  indicated  ncc- 
cjiwiry  by  a  pitomclor.  All  tlu>  usual  i>ii;;ini'('iinj;  precau- 
tions for  accuracy  were  oliscrvcd.  Tlu'  air  pumps  were 
ojH'ratcil  coiidciisin;,'  and  (lie  water  was  wei;,'lied  iu  with 
iiu>  turltiiio  condensate.  'Plie  punipaj;e  wiw  measured  liy  a 
!()-in.  Venturi  meter  (part  (if  the  juTinanent  installation). 
To  eliminate  the  eirects  of  pulsations  in  the  unction  line 
on  discharge  head  readiii;,'s,  suction  and  discharjjc  con- 
ntvtions  were  run  to  a  common  mercury  n-tul)e. 

One  i)unii»  showed  an  ollicial  (hity  (correcte<l  to  con- 
traet  conditions)  of  7:{,000.()()0  ft. -11).  per  1000  Ih.  steam 
mil  a  capai'ity  of  T), 120.000  pil.  per  'i\  hr. — (<xc(>e(linp 
the  jruaranloo  hy  8.9.')%  in  duty  and  2.10%  in  capacity. 
The  .second  pump  showed  71.000.000  ft.-lh.  duty  and 
■..2S(»,000  jjal.  duty— an  excess  of  5.97%  and  5.60%  re- 
-IHX'tively. 


Water- WoirlKs    FairiiMDin^^    aini<d 

l>v    KiKi    A.   Ili:ixi,Y* 

In  securing  and  protectinsj:  the  waters  of  the  Owens 
Hiver  and  thirty-live  tributary  stream^  which  supply  the 
liow  of  its  Aqueduct,  Los  Angeles,  Calif.,  l)ought  more 
than  100.000  acres  or  150  sq.mi.  of  land  in  the  Owens  Val- 
ley. 240  miles  north  of  the  city.  Results  already  accom- 
plished iu  forestation,  farming,  hog  and  cattle  raising 
on  this  land  prove  conclusively  what  can  he  done  in  a 
practical  way  hy  a  municipality  which  is  desirous  of 
putting  its  jiroperties  to  practical  account. 

Climate  and  Laxd — The  Owens  Valley,  from  an  eleva- 
tion of  approximately  8000  ft.,  slopes  southward  to  the 
shores  of  Owens  Lake  at  an  elevation  of  3500  ft.,  the 
Sierra  rising  to  a  height  of  13.500  ft.  on  the  west  and 
the  barren  Inyo  range  rising  to  nearly  that  height  on  the 
east.  The  average  annual  ])recipitation  on  the  valley 
floor  is  about  four  inches.  The  temperatures  range  from  0 
to  105°  F.,  with  likelihood  of  killing  frosts  in  early 
spring.  The  soil  varies  from  a  loam  to  a  heavy  clay  im- 
pregnated with  alkali.  Alfalfa,  corn,  rj'e  and  fruits  of 
the  temperate  zone  are  best  adapted  to  valley  conditions. 

Fakmixo  axd  Hog  Raisixc; — Much  of  the  100,000 
acres  has  been  lea-sed  in  parcels  ranging  from  80-acre 
farms  to  ranches  of  from  4000  to  18.000  acres.  The 
lea.<es  run  from  one  to  five  years  and  are  made  upon  com- 
petitive bids. 

One  farm  of  720  acres  has  been  run  hy  the  city  as  a 
municipal  farm  since  1908.  The  property  was  purchased 
iu  a  little-improved  state  at  a  cost  of  $10  per  acre.  Today 
the  value  is  conservatively  placed  at  $100  per  acre.  Dur- 
ing the  fiscal  year,  sales  of  hogs  from  this  farm  amounted 
to  $7000,  three  out  of  five  carloads  bringing  Ic.  per  lb. 
il)ove  the  market  price.  Hay  and  grain,  sold  to  the  Aque- 
luct  Bureau  at  market  rates,  brought  in  $3000  more. 
With  an  operating  cost  of  $7000,  the  fann  for  the  year 
howed  a  profit  of  $3000. 

As  farm  superintendent  the  Water  Department  in  1908 
-ent  a  young  man,  George  .Shuey,  into  the  Owens  Valley. 
Mr.  Shuev  had  received  the  degree  of  civil  engineer  from 

•fi4S  South  OHve  St..   Los  Angeles,  Calif. 


the  University  of  ('alildrnia  and  h;iil  takf'ii  a  course  in 
irrigation  engineering,  but  best  of  all  he  knew  jiractical 
farming  because!  he  was  raised  on  a  farm.  Ife  receiv(!s  a 
salary  of  $150  j»cr  month  and  has  general  sup(frvision  of 
all  city  lands  and  works  of  improvement  in  llu!  valley. 
On  the  city  farm,  tin;  foreman,  who  has  thi;  use  of  a  house, 
receives  a  salary  of  $85  per  month.  Additional  help  va- 
ries from  one  to  15  men,  at  $2.50  per  day. 

Of  the  720  acres,  150  acres  is  in  alfalfa,  100  acres  in 
barley  and  corn,  (10  acres  in  locust  trees  and  the  rest  is  in 
grazing  land.  Ureakage  of  tlie  land  costs  $10  |)i!r  acrt;, 
I(!Veling  and  bordering  from  $10  to  $25  per  jh  re  jind  for 
two  years  thereafter,  little  )iiore  can  he  expecli  d  fnjm  the 
land  than  that  it  will  pay  a  small  margin  over  its  (culti- 
vation. Each  year  .sees  the  cultivated  area  slowly  ex- 
tended, as  the  ])roperty  from  the  start  has  Ijeen  required 
to  ])ay  its  own  way. 

The  city's  farm  su])('i-iiil('iiilcrit  has  hccii  alilc  to  sliow 
the  settlers  that  they  were  not  only  wasteful  in  the  use 
of  water  but  also  that  their  metiiods  of  profuse  application 
of  water  were  even  harmful.  The  .system  of  "bordering" 
(two  10-iif.  furrows  every  50  ft.,  a  quite  common  method 
elsewhere)  was  not  employed  in  the  Owens  Valley  until 
the  city  gave  it  practical  application.  Today  the  settler  is 
leveling,  ditching  and  bordering  his  land  and  the  farm 
su])erintendent's  services  in  this  direction  and  in  the  gen- 
eral scientific  handling  of  the  land  are  sought  by  the  .set- 
tlers throughout  the  valley.  In  hog  raising,  also,  the 
city  has  shown  the  profits  that  are  possible.  The  valley 
has  become  interested  and  the  city,  to  help  in  the  movement 
and  keep  out  di.sease,  is  furnishing  the  breeding  stock,  so 
far  as  it  is  able,  and  advising  as  to  its  care.  While  less 
attention  to  cattle  has  been  possible,  here  also  the  city  is 
endeavoring  to  grade  up  the  .stock. 

In  the  operation  of  the  city  farm,  there  is  a  very  deter- 
mined effort  to  have  it  serve  as  a  practical  object  lesson. 
Buildings  are  of  a  plain,  substantial  character. 

Fo]iE.STATiox — Forestation  was  undertaken  five  years 
ago  with  the  intention  of  making  it  an  important  ])art 
of  the  city's  extensive  plan  for  placing  its  valley  holdings 
on  a  profit-paying  basis.  Lying  along  the  floor  of  the  val- 
ley and  at  a  sliglitly  lower  elevation  than  the  aqueduct, 
so  that  irrigation  is  possible,  the  city  owns  15,000  acres 
in  one  piece  which  is  of  little  value  and  which,  in  addition 
to  other  tracts,  it  is  desired  to  put  into  trees  of  commercial 
value.  After  a  study  of  climatic  and  soil  conditions,  in 
which  the  United  States  Forest  Bureau  gave  invaluable 
assistance,  the  black  locust  {Ilohinia  pseudacacia)  was 
selected. 

In  March,  1911,  the  city  procured  50,000  locust  seed- 
lings from  an  Illinois  nursery  and  planted  a  GO-acre  tract 
on  the  city  farm.  In  the  following  year  it  procured  150,- 
000  seedlings  of  the  same  variety  and  began  the  forestation 
of  the  large  tract  previously  mentioned.  In  addition,  a 
nursery  was  established  for  the  propagation  of  the  Cali- 
fornia black  walnut. 

Opportunity  for  converting  the  waste  land  into  capital 
is  large,  but  money  is  required  to  do  it,  and  the  necessity 
for  large  ex])enditures  on  aqueduct  works  near  the  city  hjis 
prevented  the  further  use  of  funds  to  this  end.  For  tte 
present,  commercial  forestation  has  ceased  but  it  has  not 
been  lost  sight  of.  Experiments  Avith  varieties  of  trees 
new  to  the  valley  are  under  way;  for  instance,  eucalyptus 
from  Australia,  that  is  inured  to  a  moderately  cold  cli- 
mate. 
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On  Mar.  18,  at  10  p.m.,  a  fire  occurred  in  the  puddling- 
furnace  building  of  the  Burden  Iron  Co.,  at  South  Troy, 
X.  Y.  This  the  newspapers  erroneously  called  an  explo- 
-ion  due  to  powdered  coal. 

There  were  about  80  puddling  furnaces  here,  and  about 
one-fourth  were  using  powdered  coal  as  fuel.  There  was 
the  usual  milling  plant,  containing  pulverizers,  crushers, 
driers  and  the  necessary-  bins  and  elevators.  The  pulver- 
ized coal  was  carried  from  the  milling  plant  to  the  several 
furnaces  by  screw  conveyors.  At  each  puddling  furnace 
there  was  a  1-ton  steel  bin  with  the  requisite  motor  and 
controller  to  inject  the  fuel  into  the  furnace. 

The  plant  was  running  night  and  day,  and  the  pow- 
dered-coal plant  (furnished  and  erected  by  the  Quigley 
Furnace  &  Foundry  Co.,  of  Sprini>Held,  Mass.)  had  been 
in  operation  since  last  fall.  There  had  been  the  usual 
troubles  with  new  machinery,  but  these  had  all  been  suc- 
cessfully overcome  except  one.  The  powdered  coal  per- 
sisted in  caking  in  the  bins,  so  that  at  times  there  was  none 
flowing  into  the  controller.  This  compelled  constant  ham- 
mering on  the  bins.     Some  l)ecome  so  battered  that  this 


In  1913  the  growth  of  load  on  tlie  Winnipeg  nuinic- 
ipal  hydro-electric  system  demanded  an  increase  of 
generator  equipment  beyond  that  of  the  initial  develop- 
ment. There  were  then  five  3750-kw.  units,  and  two 
66,000-volt  transmission  circuits  on  a  single  line  of  steel 
towers.  (This  plant  was  described  in  Engineering 
Xews,  July  4,  1913.)  It  was  originally  intended  to  add 
two  more  generators,  and  two  more  transmission  circuits 
on  a  second  tower  line;  but  by  1913  it  became  obvious 
that  advance  in  turbine  design  made  possible  the  installa- 
tion of  larger-capacity  units  in  the  existing  wheel  pits, 
and  it  was  decided  to  add  three  5100-kw.  machines  (three 
pits  were  available,  since  one  of  the  old  units  had  been 
permanently  installed  on  a  testing  flume).  Two  of  the 
new  machines  are  now  in  place,  and  the  third  is  about 
to  go  in.  When  this  increase  in  capacity  fails  to  satisfy 
the  load  demands,  then  the  older  units  will  be  replaced 
without  further  changing  the  buildings  or  hydraulic 
works. 

The  increase  in  capacity  of  the  transmission  circuits  was 
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hammering  had  been  forbidden  by  tlie  nianagcmcnt  a  week 
or  so  previous. 

On  the  night  of  tlie  tire  the  operator  at  one  furnace  {D 
in  the  sketcli)  had  removed  tiie  small  slide  from  the  foot 
of  the  hoppered  steel  bin,  thinking,  no  doubt,  that  the 
coal  would  move  more  freely  into  the  controller.  But 
the  coal  dust  was  leaking  out  in  small  (|uantities  upon  the 
floor.  There  was  a  strong  hreeze  blowing  at  tlie  time,  and 
a.-  all  the  doors  on  the  side  walls  were  open,  putfs  of  wind 
blew  little  clouds  of  this  leaking  coal  dust  in  front  of  the 
furnace  door  (a.n  at  F).  As  the  o])erator  was  pulling  out 
n  heat,  with  slag  falling  at  his  feet,  the  coal  dust  became 
ignited.  Instantly,  then?  was  a  flash  and  tlie  tlame  darted 
upward  into  the  roof  trusses.  Tliese  were  wooden  trusses 
with  comparatively  large  surfaces,  coveretl  with  fine  coal 
dust  which  had  settled  there.  The  whole  roof  quickly  lie- 
cHine  ablaze,  and  the  men  liiul  to  drop  liieir  tools  and  run 
for  their  lives. 

The  lire  burned  t'niin  10  p.m.  until  '.'  ii.in,,  when  the  roof 
fell  i?i  on  the  furnares.  A  part  of  tiie  hiiilding  hail  steel 
trusses  and  did  not  burn.  The  measuring  hopper,  screw 
convevors  and  walkways  came  down  with  the  nxd",  hut 
there  was  no  hack-fbish  of  coal  dust  thniiii,di  the  conveyors, 
nor  was  there  any  explosiiiii  of  coal  dust.  The  destruction 
is  to  be  charged   In  eiiiplnyees   rather  than   to  eqiiipnieiil. 


a  more  serious  problem.  The  present  redevelopment 
yields  a  total  of  40,800  kw.  and  the  ultimate  possible 
develo])meiit  is  twice  that.  Six  circuits  would  be  required 
to  handle  this  output  with  the  nominal  received  potential 
of  r)5,000  volts.  The  right-of-way  is  not  suitable  for  th( 
three  power  lines  required  without  expensive  reconstruc- 
tion of  foundations.  It  was  found  possible  to  satisfy 
immediate  requirements  by  the  construction  of  a  new 
two-circuit  power  line  suitable  for  100,000-volt  operation, 
hut  to  be  worked  for  the  immediate  future  at  00,000  volts 
in  parallel  with  the  present  line. 

However,  the  alternative  scheme  was  considered  and 
adopted,  of  controlling  line-voltage  drop  and  rise  by  the 
use  of  unloaded  synchronous  motors  to  suj)ply  lagging 
or  leading  current  as  the  loads  denumded.  (The  theory 
and  jiractice  of  using  reactors  were  described  by  R.  .\. 
riiillip  in  Engineering  News,  Mar.  4,  1915.)  Two 
(Joiii)  kv.-a.  synchronous  motors,  running  at  (500  r.p.m.. 
(i(;00  volts,  with  three-phase  transformers  and  autonuitic 
regulator  equipment,  were  installed.  These  two  machines 
change  their  field  excitation  to  maintain  the  termiiial 
line  voltage  constant,  but  permit  nutnnal  shifting  of 
the  iiiitomatic  regidator  settings.  The  regulatiiui  of  the 
line  at  light  loads  is  secured  without  larger  reactors  on 
iinniinl  lit  the  low  power  till  tor  of  I  he  olV-peak  loads  hel|>- 


.\|.rii  i:..  I'.'i;. 


K  \  (i  I  N  !•:  !•:  i;  i  .\  <;    x  K  u  s 


'  r, 


in;,'  tt>  (ivrrciillir  thr   Icliilrlliy   In  CNrcss  \i>llaf{0  ri.-f.      Till' 

(Icsi^'ii  anil  <>|icraliiin  ot'  tlic  transniissinn  r<\>t(>ni  iiihIit 
tlu'  lu'w  t(in(lilion>  lime  ln'cn  iK-si  rilicd  at  Icnj^tli  In  I.. 
A.  Ili'idt  and  10.  (i.  Mnir  in  a  rciriit  |iii|ut  licl'dn'  tlif 
Canailian  Socictv  cf  Civil  Kn^jinirrs. 

LfandsUide  om  tKe  KanA^vIha  (SL 

A  landslide  on  tlu>  Kanawha  &  Mi('lii;;an  \i\.,  in  llu' 
mountains  ul"  West  \'iii:inia,  caused  a  train  wreek  on 
Kelt.    I.      l''i>r    the    ;i(  rnni|';iii\  Iul;    inlunnMlitin    anil    view 


I  till  lies  have  lieen  dll;.'^  Hl'iilind  the  tnji  ul'  llie  ,>lii|e  In 
ker|»  water  out  of  il  as  niueh  as  possihie,  and  sineo  th(!se 
lirsl  niovenienl.s  it.  has  heen  dry.  The  slide  when  first 
niverin;,'  the  traik  was  110  It.  lon;r  and  JKl/^  ft.  deep  in 
llie  deepest  jdaee.  the  avera;.'!'  depth  over  the  rail  hein^;  l!i 
II.  It  is  estimated  that  aliout  .'lOOO  eu.yd.  of  dirt  and 
small  roek  wen;  removed  to  ilear  tin  track  and  to  trim 
the  slope  hack  so  that  it  would  sliind. 

'I'iie  hreak  occurred  ahoul  .JOO  ft.  ahove  IIk;  track,  and 
llic  entire  slide  contained  aliout  10, 000  eu.yd.  It  is  he- 
iicvcij  that  it  was  caused  liy  llic  liccxin^'  and  thavvin;;  of 
walcr  ill  a  crack  in  tin'  I'uniial  ioii  on  tln'  .-idc  nf  tlic  inuini- 
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we  are  indehted  to  C.  M.  McVay,  Ensrinecr  of  ]\rainte 
nancc-of-Way.  Tlie  slide  occurred  about  5  a.m.,  at  a 
point  about  half  a  mile  soutli  of  Longacre,  W.  Va.  It 
struck  the  head  of  a  passing  freight  train,  causing  the 
engine  and  two  ears  to  run  down  the  bank  into  the 
Kanawha  Kiver,  landing  at  about  riglit  angles  with  the 
track.  The  view  shows  the  slide,  with  two  100-ton  wreck- 
ing cranes  at  work  hauling  out  the  locomotive. 

The  slide  occurred  while  a  ])ortion  of  the  line  was 
inundated  from  high  water  in  the  Ohio  River,  and  it  was 
neces.sary  to  run  the  steam  shovel  and  work  train  through 
water  ;54  in.  deep  for  two  miles  to  reach  the  wreck.  The 
shovel  was  ])ut  into  the  .slide  on  the  nuiin  track,  easting 
dirt  over  the  river  bank.  The  main  track  was  not  dam- 
aged, the  entire  movement  being  from  above  and  the 
ground  underneath  the  track  remaining  unbroken.  After 
20  hours'  digging  the  shovel  had  the  main  track  cleared, 
but  just  as  it  was  removed  the  ground  slid  again,  cover- 
ing the  track  and  making  it  necessary  to  put  the  .shovel 
through  the  slip  again.  After  about  \2  hours'  more  work 
the  track  was  cleared  and  the  ground  above  it  sloped  back. 
Since  that  time  the  slide  has  not  moved. 


tain.  The  .slide  has  continued  to  lireak  to  some  extent  at 
the  top,  but  has  taken  a  good  slii|)e  and  no  more  trouble 
is  expected. 

m 

The  Xe^t"  Orleans  Ratproufini;  Ordinnnrew  have  been  helrl 
valid  by  the  United  State.s  District  Court  as  a  result  of  a 
property-owner'.s  application  for  an  injunction  against  their 
enforcement.  (See  U.  S.  "Public  Health  Reports,"  April  2, 
1915,  for  decision  in  full,  and  same,  Aug.  7,  1914,  and  Feb.  19, 
191.'),  for  details  of  ordinances  and  of  ratproofing  work  at 
New   Orleans.) 


An  IniluHtrial  Developnirnt  Rnilroad  has  beeen  planned  for 
Jersey  City,  N.  J.,  by  P.  Van  Z.  Lane,  Consulting  Engineer, 
acting  on  behalf  of  the  I'ort  Development  Committee  of  the 
Jersey  City  Chamber  of  Commerce.  The  proposed  line  would 
have  a  main-track  length  of  five  miles,  with  16  miles  of 
siding.  Its  estimated  total  cost  is  $1,.">00,000.  The  road  is 
planned  to  serve  as  a  belt  line,  permitting  interchange  of 
cars  between  the  several  railways  terminating  in  Jersey  City 
and  reaching  a  number  of  the  principal  steamship  lines  hav- 
ing piers  there.  It  would  also  make  available  for  factory  and 
warehouse  purposes  large  additional  areas  of  land,  which 
would  be  given  direct  track  communication  with  the  lines  of 
the  proposed  railway.  The  project  has  been  approved  by  the 
Jersey  City  Council  and  awaits  the  enactment  of  necessary 
state  legislation. 
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A  national  railway  service  and  siipply  exhibition  will 
be  given  at  Grand  Central  Palace,  New  York  City,  May 
17-22,  1915,  under  the  auspices  and  management  of 
the  Order  of  Railroad  Telegraphers,  Dispatchers,  Agents 
and  Signalmen.  A  prominent  feature  will  be  safety  ap- 
pliances. Applications  to  exhibit  may  be  made  to  the 
Order,  Temple  Court  Building,  New  York  City. 


The  two  wooden  pipi-  lines  (i  anil  (i  ft.  in  diameter) 
carrying  water  to  the  turbines  of  the  municipal  power 
and  lighting  plant  at  Seattle,  Wash.,  were  broken  on 
Apr.  5  by  a  landslide  about  800  ft.  above  the  new  Cedar 
Lake  masonry  dam,  which  was  described  in  Exgixeering 
News,  Jan.  21,  1915,  p.  112.  The  masonry  dam  is  about 
6000  ft.  below  an  old  crib  dam  which,  on  account  of 
leakage  through  the  side  walls  of  the  new  dam  prevent- 
ing sufficient  head  there,  is  still  used  to  create  the  head 
for  the  power  line.  The  break  is  in  the  pipe  line  lying 
along  the  bottom  of  the  reservoir  between  the  two  dams 
in  a  depth  of  about  35  ft.  of  water.  On  account  of 
the  break  it  is  necessary  to  operate  the  au.xiliary  steam 
plant  of  the  city  to  full  capacity. 

Floats  have  been  prepared,  and  from  these  divers  are 
working  making  holes  in  the  pipe  to  be  used  as  intakes 
to  operate  the  plant  from  the  water  stored  behind  the 
new  dam  until  it  is  possible  to  draw  off  the  water,  re- 
pair the  pipes  and  restore  the  old  dam  to  its  previous 
use.  These  pipes  may  be  noted  in  the  view  on  p.  113 
of  the  issue  of  Jan.  21. 

Work  has  been  suspended  in  the  attempt  (noted  in  the 
previously  cited  issue)  to  make  the  reservoir  hold  water, 
pending  the  sinking  of  test  holes  into  tiie  morainal  bank 
to  ascertain  the  depth  to  bedrock.  Rock  has  been  found 
in  several  of  these  holes,  and  the  latest  advices  are  that 
it  is  now  proposed  to  abandon  the  scheme  of  puddling 
the  bank  and  to  put  in  a  thin  concrete  cutoff  wall  to  a 
depth  of  approximately  200  ft.  at  a  cost  of  from  $1,000,- 
000  to  $1,500,000.  The  city  engineer  estimates  that 
puddling  would  re(|uire  about  3,000,000  cu.yd.  of  clay, 
which  is  very  scarce  in  the  vicinity,  and  the  cost  will 
be  practically  the  same  as  for  a  cutoff  wall.  One  test 
hole  about  a  quarter-mile  above  the  dam  shows  rock  at 
19H  ft.  and  the  hole  was  sunk  K!  ft.  into  rock.  Another 
hole  about  an  eighth-rMile  alK)ve  the  dam  shows  rock  at 
220  ft.,  and  one  a  hair-rnile  al)ove  at  Kin  ft.  Mayor  dill 
has  fleclnrcd  in  fiivdr  of  the  cutotf  wall,  but  the  other  tiv 
nifnibcrs  of  llie  IJoard  of  Public  Works  advocate  the  jiud- 
illc  method.  The  City  Council  will  probably  be  called 
ii|nMi  to  decide  what  is  to  lie  dune. 

If  Hie  cutoff  wall  is  decided  npnii  it  will  lie  necessary 
to  Vote  on  a  iM'W  bond  issue  for  this  miuiunt  in  addition 
tu  about  $1,500,000  to  be  spent  to  niakc  the  water  avail- 
able for  power.  (Tt'legratu  fioni  Charles  K.  Kowler, 
Seattle.  Wash.  | 


A  special  committee  of  the  Engineers'  Society  of  Penn- 
sylvania appointed  to  consider  the  matter  of  licensing 
engineers  has  made  a  report,  which  is  printed  in  the 
Journal  of  the  Society  for  March.  The  following  is  a 
summary  of  the  report  as  presented : 

Tour  committee,  appointed  for  the  purpose  of  considering 
the  subject  of  Ucensing  engineers,  begrs  to  submit  the  follow- 
ing report: 

We  are  opposed  to  any  system  of  licensing  engineers.  We 
would  not  object  to  a  system  of  licensing  land  and  mine 
surveyors  whose  work  forms  a  part  of  the  public  records  of 
the  boundaries  of  real  estate.  We  would  not  object  to  a 
system  of  civil  service  certificates,  tending  to  insure  the  com- 
petence and  integrity  of  engineers  responsible  for  the  de- 
sign and  construction  of  public  work,  but  this  subject  may  be 
considered  outside  the  province  of  this  committee.  If,  how- 
ever, it  is  decided  that  some  form  of  licensing  engineers  is 
necessary,  we  would  recommend  that  examinations  be  held 
and  licenses  issued  under  the  authority  of  the  state. 

The  principal  objections  to  a  system  of  licensing  are  as 
follows: 

1.  Defective  engineering  is  caused  at  least  as  often  by  the 
parsimony  of  the  owner  or  the  fraud  of  the  contractor  or 
supply  man   as   by   the   ignorance   of  the   engineer. 

2.  If  all  engineers  are  required  to  hold  licenses  it  might 
be  construed  that  any  wagon  maker  who  built  a  new  pattern 
of  wheelbarrow  or  any  carpenter  who  replanked  a  bridge  floor 
should  be  punished  for  neglect  to  secure  a  license  as  engi- 
neer. 

3.  It  hardly  seems  wise  for  the  state  to  attempt  to  pro- 
tect strictly  private  interests  or  to  interfere  with  private  af- 
fairs, except  in  the  exercise  of  ordinary  police  powers,  which 
are  intended  only  to  protect  human  life  and  health  and  the 
interests  of  the  public. 

4.  If  only  the  interests  of  the  public  are  to  be  protected, 
which  is  the  only  excuse  for  public  intervention,  there  are  a 
very  large  number  of  cases  in  which  it  is  impossible  to  de- 
termine beforehand  whether  they  are  seriously  threatened  or 
not,  and  it  would  often  require  a  decision  of  the  supreme 
court  to  decide  whether  an  engineer  was  an  honored  citizen  or 
a  criminal. 

.').  If  the  public  actually  suffers  there  is  no  question  of 
the  hazardous  character  of  the  work  and  the  responsibility  of 
the  engineer  can  best  be  determined  by  the  extent  of  the 
damage. 

6.  It  is  well  known  that  some  repair  work  requires  a 
higher  grade  of  engineering  skill  and  responsibility  than  was 
required  in  the  original  design  of  the  structure,  while  other 
repairs  require  only  ordinary  mechanical  skill.  It  would 
often  be  extremely  dittlcult  to  differentiate  between  the 
cases. 

Wm.  r>.  McCaleb,  D.  E.  Tracey; 

Willis  Whlted,  Chairman. 

Cotratcol  of  (Colosradlo  M.ives* 

ruder  tiu'  Congressional  upiiropriation  ol'  $100,000, 
plus  a  like  sum  provided  by  the  Inii)erial  Irrigation  Dis- 
trict, work  is  in  progress  at  two  places  to  prevent  dam- 
age from  Hoods  in  the  Ctilorado  Hiver. 

Before  Oeneral  Marshall  arrived  to  represent  the  Fed- 
eral (fovernment  the  Imperial  Irrigation  District  had 
begun  to  enlarge  and  strengtluMi  the  Volcano  Lake  Levee, 
to  prevent  the  diseiiarge  of  water  from  it  northward  into 
the  valley.  (Jeiieral  .Marshall  approved  this  work,  plans 
for  which  had  been  made  liy  C.  U.  Uoekwood,  Chief  En- 
gineer, Imperial  Irrigation  District,  Kl  Centro,  Calif., 
before   Congress   appropriated   the   $100,000   mentioned. 


April  i:..  i:m. 


K  \  (i  I  X  K  K  IM  NO     N  K  W  S 
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The  (iri;;iiiiil  lu'ii:lil  i>|'  this  Icvoo  wim  (!  ft.  mid  it«  Hlopi-s 
won'  V  to  I.  It  i>  hciiij,'  rnisi'd  I  ft.,  ninl  the  north  slopi- 
JH  Ill-ill;:  iiiiiilr  I  to  I.  'Pile  Icvi'c  is  ci^'lit  iiiilf!<  l<i!i;;. 
Till*  cost  of  till'  work  will  lie  $i'v''i,()()().  Mr.  Kockwood 
Ims  lu'i'ii  iipiiointi'd  liy  (iciu'ial  .Marsliall  as  cii^'iiu'cr  for 
till-  (lovi'iiiiiit'iit  ill  this  work. 

Tlu'  olhi'r  work  hciii;;  doiu'  is  tlii'  pioti'ilioii  of  the 
rivi'r  front  for  a  distaiict'  of  seven  miles  south  of  the  ^^eii- 
enil  lieadin^'  of  the  Imperial  Canal  at  llaiilon's,  lielow 
Vuiiia.  The  river  levees  almi;,'  this  stretch  were  coii- 
.structed  hy  the  California  l)<'velo|)iiieiit  ('o.  a  few  years 
a>ro.  hut  the  river  has  cut  into  them  so  niucli  Hint  it  is 
necessary  to  protect  them.  To  this  end  T.l.OOO  cu.yd.  of 
ixick  at  a  cost  of  $T.").()00  is  hoiiij?  added  under  tiie  direc- 
tion of  (ieneral  Marshall.  It  is  expected  that  the  rock 
will  he  jilaccd   hy   .Imic    I. 

In  addition  to  tiic  :<  I  DO, ()()()  which  the  Imperial  Irrij^a- 
tion  District  has  turned  over  to  the  (iovernmont,  the 
district  this  year  will  jirohahly  expend  $50,000  in  protec- 
tion work. 

Tlhie  AUs^sMa  Rail^vay  Rotmte 
Selected 

On  Apr.  10  President  Wil.son  annonnccd  that  the  Se- 
ward-Fairhanks  lino,  known  sometimes  as  the  Susitna 
route,  had  heen  selected  as  the  (iuvernmont  railway  to  he 
built  in  Alaska  under  the  .$:{5,000.000  aiiprojiriation  of 
IDl-i.  The  route  extends  from  Seward,  on  Resurrection 
Bay,  to  Fairhanks,  on  the  Tanaiia  Hiver,  a  distance  of 
471  miles.    It  includes  the  existing  Alaska  Northern  !?.!{., 


Railway  Koutes  ix  Alaska  Pkoposeo  by  1'J13 
commissiox 

(Government,    under   date    of   Apr.    10,    1915.    adopted    Seward- 
Fairbanks  Route) 

which  runs  from  Seward  through  the  Kenai  Peninsula 
for  a  distance  of  71  miles  to  Turnagaiu  Arm.  This  branch 
is  to  be  bought  from  its  present  owners  by  the  Govern- 
ment for  $1,150,000. 


Finiii  Tiiniagaiii  Arm  the  route  is  to  br;  extended 
through  the  Siisitiia  Valley  and  acrosH  Hnmd  PaK«  to  the 
Taniina  Hiver,  and  from  there  on  to  Fairbanks,  ft  is  to 
he  a  standard-gage  roail.  A  side  line  is  to  run  from  Muta- 
iiiiska  .1  unction  into  the  .Mataiuiska  coal  field,  a  distance 
of  ;tH  miles.  The  road  is  to  be  built  with  its  pres(,'iit  ba.sc 
at  Ship  Creek,  <in  (Jook's  inlet,  ami  from  this  jioiiit  it  \h 
expected  that  the  Malaniiska  <<)al  will  be  slii|iped  during 
the  greater  portion  of  the  year.  The  estimated  cost  of 
constnictifiii  of  this  line  from  Seward  to  [''aiiiianks,  in- 
cluding the  Matanuska  branch,  is  $:i(;,HOO,000. 

Tilt!  accompanying  map,  taken  rium  the  abstract  ol 
the  report  of  the  Alaska  Hiiilroiid  Conimission  in  Kn'oi 
NKKiiiNfi  News,  Mar.  20,  IIM;'.,  \>.  504,  .shows  not  only 
the  accepted  route,  but  also  the  other  routes  suggested  by 
the  commission.  It  may  lie  remarked  that  for  an  initial 
line  the  commission  recommended  the  Cordova- Fairl)anks 
line  over  the  route  now  adopted. 

Win.  C.  Edes,  of  the  Alaska  Engineering  Commission, 
has  been  designated  chairman,  to  be  in  immediate  charge 
of  work  and  to  have  power  of  approval  or  disapproval  of 
all  administrative  matters.  Lieutenant  Mears  and  ^Ir. 
Kiggs,  the  other  members  of  the  commission,  are  now  on 
their  way  to  Alaska  to  take  up  the  construction  and 
survey  work.  It  is  e.xpected  that  about  40  miles  will  be 
built  during  the  coming  year  at  a  cost  of  $7,000,000. 
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The  ])eople  of  Chicago  have  voted  in  favor  of  a  bond 
issue  of  $700,000  for  improving  the  garbage-disposal  .sys- 
tem. Of  this  amount  about  $385,000  will  be  used  for  ex- 
tensions and  improvements  of  the  present  reduction  plant 
at  39tli  and  Iron  St.,  including  a  new  mill  building 
($105,U()()),  new  drier  building  ($72,000),  scrubber 
($12,000),  office  building,  machine  shop,  cranes  and 
mechanical  equipment.  The  next  largest  item  will  be 
$170,000  for  completing  the  new  incinerator  at  95th  St. 
and  E.  Stony  Island  Ave.  This  is  to  take  care  of  garl)age 
from  the  district  south  of  65th  St.,  the  haul  to  the  3!)th 
St.  plant  being  too  great,  and  the  present  method  of  dis- 
posal by  dum])iiig  into  swamps  and  holes  being  unsatisfac- 
tory. Other  items  besides  the  two  noted  above  are  as  fol- 
lows:  $75,000  for  the  Goose  Island  disposal  plant  (not 
yet  located  definitely)  ;  $70,000  for  motor  trucks,  river 
barges  and  other  transportation  equipment ;  $30,000  for 
the  technical  staff,  and  $15,000  for  completing  the  Bride- 
well crematory  at  26th  St.  and  California  Ave. 

The  present  garbage-reduction  plant  at  39th  and  Iron 
St.  was  purchased  from  the  Chicago  Reduction  Co.  on 
Jan.  29,  1914,  after  considerable  controversy  over  the 
valuation,  and  the  company  had  shut  down  the  plant 
rather  than  continue  its  operation  following  the  expira- 
tion of  the  franchise  in  1913.  The  plant  was  improved 
and  overhauled  by  the  city,  and  its  municipal  operation 
under  the  direction  of  the  Department  of  Health  com- 
menced on  June  11,  1914.  The  city  paid  $275,000  for 
the  plant,  besides  $4689  for  expert  fees  in  connection 
with  the  purchase,  and  then  spent  $392,667  in  rebuilding 
and  improving  it.  The  operating  expenses  for  labor, 
supplies  and  repairs  during  the  11  months  of  municipal 
ownership  in  1914  amounted  to  $129,498,  while  the 
revenue  for  the  six  months  of  municipal  operation  was 
$113,707.     During  this  six-month  period  the  plant  han- 


750 


ENGINEERING     NEWS 


Vol.  T.}.  No.  15 


died  78,.531  tons  of  garbage  and  produced  19,;58.S  tons 
of  commercially  dried  garbage.  With  the  present  facili- 
ties it  is  found  impracticable  to  separate  the  grease  from 
the  product  without  causing  offensive  odors,  but  the 
additions  to  be  made  to  the  plant  will  enable  the  grease  to 
be  separated  and  recovered. 


A  Street  Cleanint;  Department  Pier  Burned  in  New  York 
City  at  7  a.m.,  Apr.  11.  The  pier  was  damaged  to  some  extent 
and  two  scows  were  burned. 

Ornamental  Statues  for  Manhattan  Bridge,  New  York   City. 

will  soon  be  placed  in  position  on  the  Brooklyn  approach.  The 
statues  represent  Brooklyn  and  Manhattan  and  were  modeled 
by  Daniel  Chester  French.  They  will  be  placed  on  white- 
granite  pylons.  The  statues  are  12  ft.  high  and  cost  $9000 
each. 

The  Fortune  of  the  Late  Thomaii  C.  Keefer,  the  famous 
Canadian  engineer,  was  nearly  half  a  million  dollars.  The 
principal  heir  is  Thomas  C.  Keefer.  Jr.,  a  son.  By  the  terms 
of  the  will  an  acre  of  the  estate  at  Thorold,  Ont.,  is  set  aside 
for  the  erection  of  a  monument  to  William  Hamilton  Merritt, 
builder  or  rather   promoter  of  the   Welland   Canal. 

The  .MaterlaiR  I'sed  for  'Water-Works  Service  Pipes,  the 
method  of  installing  and  paying  for  them  and  various  other 
phases  of  service  pipes  are  the  subject  of  an  inquiry  blank 
now  being  sent  out  by  a  committee  of  the  New  England 
Water  Works  Association,  headed  by  William  S.  Johnson, 
Chairman,  101  Tremont  St.,  Boston,  Mass.  Copies  of  the  blank 
can  be  obtained  by  applying  to  Mr.  Johnson. 

"Tjphoid  Mary,"  a  bacillus  carrier  discovered  in  1907  by 
George  A.  Soper,  Consulting  Engineer,  New  York  City,  has 
again  been  detained  at  North  Brother  Island  by  the  Depart- 
ment of  Health  of  New  York  City.  After  it  had  been  learned 
that  the  woman  had,  while  acting  as  cook,  given  rise  to 
many  cases  of  typhoid  fever  in  various  places  she  was  detained 
for  three  years,  despite  two  attempts  to  secure  court  orders 
for  her  release.  In  1910  she  was  given  her  freedom  ("Bulletin" 
of  the  New  York  City  Department  of  Health,  April  2,  1915) 
on  her  promise  not  to  hire  out  as  a  cook  and  to  use  all 
precautions  to  prevent  the  occurrence  of  typhoid  infections. 
She  soon  broke  her  parole  and  has  since  been  the  alleged 
cause  of  two  cases  of  typhoid  in  a  private  sanatorium  where 
she  was  employed  and  of  25  cases  among  nurses  and  doctors 
in   the   .sioane   Hospital   for  Women,   New   York   City. 

Bulldlnir  Materials  Produced  by  British  Columbia,  Can., 
in  1914 — The  output  of  structural  materials  such  as  cement, 
lime,  building  stone  and  other  clay  products  in  British  Co- 
lumbia. Can.,  in  1914,  was  much  below  normal,  according  to 
a  recent  report  by  the  I'rovincial  I'.ureau  of  Mines,  because 
of  the  cessation  of  building  operations  brouijht  about  by  the 
uncertain  financial  outlook  and  scarcity  of  money  for  in- 
vestment and  by  the  war.  The  value  of  such  materials  pro- 
duced in  1914  is  estimate<l  at  about  $3,000,000,  a  serious  de- 
crease from  the  preceding  year,  but  not  as  great  as  it  would 
have  been  except  for  the  large  government  contracts  being 
carried  on  at  Victoria  at  the  breakwater  and  piers  at  Outer 
Wharf,  which  required  a  large  amount  of  stone.  Two  new 
marble  quarries  were  oi>ened  up  on  the  southern  end  of 
Texada  Island,  but  it  is  too  early  to  expect  anything  more 
than  sample  shlpmc-nts  from  them.  The  output  of  cement 
h.as  decreased.  .V  cement  plant  near  Princeton  has  shut 
.lown 
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Mr.  Oscar  WcndtKith,  or  .Ntw  Yoi  k  I'lty,  has  resigned  as 
Hupervlsing  Architect  of  the  V.  M.  Treasury,  the  resignation 
to  take  effect  .Funo   I 

Mr.  J  P,  Itapp,  steel  wheel  HpuclallHl,  has  resigned  from 
th«  Korged  Hteel  Wheel  Co  and  allied  concerns,  and  has  been 
appointed  Vice-President  of  the  ( Julick - lleiidersoii  Co.,  Pltts- 
burKh,    i'enn. 

Mr  Perry  ShuniaktM  has  lieen  appointed  City  Knglneer  of 
.Xeriln,  Ohio,  to  Mucceerl  ,\Ir.  I.evI  KIddell,  recently  resigned. 
.\Ir  .Hhumaker  has  liei-n  employed  with  the  engineering  staff 
of  the   Pennsylvania   U.K. 

Mr.  C.  T>.  .Schlemmer,  ii  civil  anglneer  and  surveyor,  of 
lallp,  N.  Y.,  hus  been  elector!  .Superintendent  of  Highways  of 
the  Town  of  Isllp.  fie  wits  formerly  with  the  engineering 
stuff  of  the  Hoard  of  Water  Suinily  of  the  City  of  New  York 
iind   on    (hr    Piiiiiiriin    I'linal    work 


Dr.  Pierre  de  P.  Ricketts  announces  the  dissolution  of 
the  firm  of  Ricketts  &  Banks,  New  York  City.  Mr.  Ricketts 
will  continue  his  practice  as  a  consulting  chemical  and  metal- 
lurgical engineer  under  the  name  of  Ricketts  &  Co.,  with 
offices  at  SO  Maiden  Lane,  New  York  City. 

Mr.  Charles  U.  Powell,  First  Assistant  Engineer  of  the 
Topographical  Bureau  of  the  Borough  of  Queens,  New  York 
City,  has  been  placed  in  temporary  charge  of  that  bureau  to 
flu  the  vacancy  caused  by  the  appointment  of  Mr.  Clifford 
B.   Moore  as  Consulting  Engineer  of  the  borough. 

Mr.  Alfred  Kauffmann,  who  for  several  years  past  has  been 
connected  with  the  Sales  Department  of  the  Link-Belt  Co., 
Philadelphia,  giving  his  attention  particularly  to  the  coal- 
mining side  of  the  business  in  the  East,  has  been  made  Vice- 
President   in   charge   of  operation   at   Indianapolis,   Ind. 

Mr.  W.  Purves  Taylor,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant 
Engineer  of  the  Philadelphia  Bureau  of  Highways,  has  been 
appointed  Principal  Assistant  Engineer  to  succeed  Mr.  William 
D.  Uhler,  M.  Am.  Soc.  C.  E.  Mr.  Taylor  was  born  and  educated 
in  Philadelphia,  and  for  many  years  has  been  in  the  city's 
service. 

Mr.  J.  H.  Clark,  Superintendent  of  Floating  Equipment  of 
the  Baltimore  &  Ohio  R.R.,  at  Baltimore,  has  received  the 
additional  appointments  of  Assistant  General  Superintendent 
of  the  New  York  division  and  General  Superintendent  of  the 
Staten  Island  lines,  with  headquarters  at  St.  George,  Staten 
Island,  N.  Y. 

Mr.  Osborne  J.  Dempster,  M.  Am.  Soc.  C.  E.,  has  resigned 
as  City  Engineer  of  Little  Falls,  N.  Y.,  to  accept  a  position 
with  the  New  York  State  Highway  Department.  Mr.  George 
I.  Oakley,  Assoc.  M.  Am.  Soc.  C.  E.,  Resident  Engineer  at 
Little  Falls  of  the  New  York  State  Barge  Canal,  will  succeed 
Mr.  Dempster. 

Mr.  Clifford  B.  Moore,  Chief  Engineer  of  the  Topographical 
Bureau  of  the  Borough  of  Queens,  New  York  City,  has  been 
appointed  Consulting  Engineer  of  the  borough,  to  succeed 
the  late  J.  Foster  Crowell.  The  salary  of  the  position  is 
$7200.  Mr.  Moore  was  born  at  New  Rochelle,  N.  Y.  He  has 
been   in   the   city's  service  since   1900. 

Mr.  William  D.  I'hler,  M.  Am.  Soc.  C.  E.,  since  1912  Principal 
Assistant  Engineer  of  the  Philadelphia  Bureau  of  Highways, 
has  been  appointed  Chief  Engineer  of  the  Pennsylvania  State 
Highway  Department,  to  succeed  Mr.  Samuel  D.  Foster,  M. 
Am.  Soc.  C.  E.  His  salary  as  Chief  Engineer  will  be  $7000 
a  year.  Mr.  Uhler  was  Engineer  of  Maintenance  of  the  Mary- 
land State  Road  Commission   from   1908   to  1912. 

Mr.  Samuel  T.  Wagner,  M.  .\m.  Soc.  C.  E.,  Assistant  Engi- 
neer of  the  Philadelphia  &  Reading  Ry.,  has  been  appointed 
Chief  Engineer  of  the  company  to  succeed  the  late  William 
Hunter.  Jlr.  Wagner  was  born  in  Philadelphia  in  1861,  and 
is  a  graduate  of  the  University  of  Pennsylvania.  He  started 
his  engineering  experience  as  draftsman  with  the  Phcenix 
Iron  Co.,  and  entered  the  service  of  the  Philadelphia  &  Read- 
ing Ry.   as   .\ssistant   Engineer   in    1902. 

Mr.  Frank  Puglia,  a  contractor,  of  Paterson,  N.  J.,  and 
Messrs.  Nicholas,  Michael  and  William  Cervino,  announce  that 
the  contracting  business  formerly  conducted  by  Mr.  Puglia 
in  Paterson  has  been  incorporated  under  the  name  of  the 
Sanitary  Construction  Co.,  with  the  following  otiicers:  Presi- 
dent and  Treasurer,  Frank  Puglia:  First  Vice-President, 
Nicholas  Cervino;  Second  Vice-President,  Michael  Cervino; 
Secretary,  William  Cervino.  The  offices  of  the  company  will 
be   at   34   Cross   St.,   Paterson. 

Mr.  Charles  E.  Dole,  Chief  Clerk  of  the  Purchasing  Office 
of  the  Panama  Canal,  has  been  appointed  Purchasing  Agent 
for  the  Alaskan  Engineering  Commission.  Mr.  Dole  is  a 
native  of  Mattoon,  111.  From  1S97  to  1901,  he  was  connected 
with  the  operating  department  of  the  Chicago,  Cincinnati, 
Cleveland  &  St.  Louis  R.lt.,  attached  to  the  purchasing  ottice. 
After  four  years  in  the  t)tnce  of  the  Secretary  of  War,  he 
was  transferred  to  the  Isthmian  Canal  Commission,  where 
he  became  Chief  Clerk,  In  1906,  which  office  he  has  held 
ever  since.  The  Purchasing  Office  of  the  Alaskan  Engineering 
Commission  will  he  situated  at  the  .Maska  Bldg.,  Seattle, 
Wash. 


Leo  MaHsengalc,  formerly  a  civil  engineer  In  the  employ 
of  the  Southern  Traction  Co.,  ended  his  life  by  taking  poison 
at  his  homo  In  East  8t.  Louis,  Apr.  2.     He  was  45  years  of  age. 

.Samuel  Walton,  a  well-known  railroad  contractor  In  the 
.South,  died  from  heart  failure  at  his  home  In  Falls  Mills, 
Vn.,   Mar.   2S,   In   his  70th   year       Major   Walton   was  a   member 
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of  the  drill  iif  Walton  ,V-  Co.  whirli  liullt  llii'  Kiiilfonl  fiilofr 
of  the  Norfolk  \-  WcHtri'ii  lly.,  iiiiil  hail  hail  tiuiii»rouii  otiior 
i-oiitraotit  for  timl  roail,  nuUtlily  work  on  Ihn  Clinch  Viilloy 
iIIvIhIoii. 

MimrlP*'  AuKiiHtuit  VU'K-.  M.  Am.  Hoc.  C.  !•:.,  I'rxMlilnnt  of  tho 
firm  of  \'I«>1<*.  Mlackwcll  *  Muck,  ConHtructlon  l-:nulii<<«rN,  Now 
York  City,  illcil  In  New  York  City  Apr.  in.  In  IiIh  ^'.•lh  year.  Mr. 
VIrli"'  wa»  II  Krailuatc  of  ilohiirt  CoIIckp  ainl  llir  MiiMHac-hUHcttit 
liiHllliito  of  Tci-linoloKy  Kor  many  y<-arH  he  wiin  In  the 
employ  of  the  licncriil  lOlcctilc  Co.,  iniil  iliirliiK  the  Spaiilnh- 
Anirrlcan  War  wont  to  the  front  iin  a<IJuliiiit  of  the  volunteer 
Corp*  of  ennlneern.      He  wan  born  at  Oenevii,  .N.   Y 

W.  J.  MrI>onnlil.  a  pionilnent  rallrnail  contractor  of  MouUu- 
rttf,  Ont.,  iIUmI  Apr.  r.  at  St.  rcterMlinrK,  Fla.,  wliero  he  had 
hern  HpeiulInK  the  winter  for  the  lieiiedt  of  IiIh  health.  Mr. 
McPoiinhl  \vaN  for  many  ycai.t  a  partner  In  the  llrni  of  llyan 
A  McI>onalil,  which  built  HectloiiH  of  tliu  Cirnnd  Trunk  I'aclflc 
Ky.  In  Quebec  and  New  KruiiHwIck,  nnd  waH  aliio  connected 
with  the  Sa^uenay  Construction  Co.,  which  built  soinc  of  the 
mont  ditllcult  parts  of  the  Quebec  &  SaKuenay   Ky. 

Thomas  Middleton,  for  tho  past  20  years  In  the  service  of 
the  Mississippi  Itlvor  Commission  as  .\sslstant  KnKlneer  In 
chnrKe  of  tho  mechanical  onKlneorlnK  department,  died  at  his 
home  In  Webster  (Jrovos,  Mo.,  on  Mar.  L'!>.  from  pneumonia. 
Mr.  Middleton  was  born  In  IS3S  nt  Liverpool.  ICn^land.  After 
recelvlntt  tho  usual  collojriato  training,  he  entered  as  appren- 
tice to  I.,nirds,  of  Birkenhoad.  durliiK  which  period  he  was 
enKased  on  the  construction  of  tho  "Alabama,"  of  Civil  War 
fame.  In  ISTI  he  went  to  Canada,  where  he  was  employed 
In  marine  englneerlnK  work,  Kradually  becoming  Interested 
In  dredKlUK  and  oxcavatlnt;  machinery.  While  In  the  service 
of  the  commission  he  desijfncd  a  notable  line  of  .sand-suction 
dredites,  many  of  the  self-propelllntr  type,  as  well  as  lisht- 
drnft   steamers   and    other    tioatini;   craft. 

F.  Hopkinson  Smith.  Assoc.  Am.  Soc.  C.  K.,  author,  artist 
and  engineer,  died  at  his  home  in  New  York  City  on  Apr.  7 
from  11  complication  of  diseases.  Mr.  Smith  was  born  at 
Baltimore,  Md.,  In  1S3S.  At  the  ape  of  Ifi  be  started  work  as 
a  shipping:  clerk.  Subsequently  he  studied  mech.Tnical  engi- 
neerliiK-  As  a  contractor  he  constructed  for  the  government 
the  seawalls  around  Governors"  Island,  in  New  York  harbor, 
at  Tompkinsvllle,  Staten  Island,  and  around  the  Race  Rock 
lighthouse,  off  New  London,  Conn.  Mr.  Smith  was,  however, 
far  better  known  as  an  artist  and  writer.  His  work  has  been 
on  exhibition  in  the  large  art  collections  of  this  country, 
and  he  was  the  recipient  of  many  medals  from  expositions 
and  art  clubs.  Mr.  Smith  was  perhaps  best  known,  especially 
In  later  years,  for  his  literary  work,  having  written  at  least 
two  dozen  books,  most  of  which  have  become  widely  known 
and  enjoyed   in   this  country  and  abroad. 


COMING  mf:etings 

IOWA    STREET     AND     INTERURBAN     RAILW^AY     ASSOCIA- 
TION. 
.\pr.    22-23.      Annual    convention    at    Keokuk.    Iowa.      Secy., 
H.  E.  Weeks.  Davenport.  Iowa. 
AIR    BRAKE    ASSOCIATION. 

May    4-7.      Convention    at    Chicago.      Secy.,    F.    M.    Nells.    53 
State  St..  Boston.  Mass. 
AMERICAN   WATER   WORKS   ASSOCIATION. 

Mav    10-14.      Annual    meeting    in    Cincinnati.      Secy.,    J.    ^l. 
Diven,   47   State  St.,   Troy,   N.   Y. 
N'.XTIONAL    FIRE    PROTECTION    ASSOCIATION. 

May  11-13.     Annual  meeting  at  Hotel  Astor,  New  York  City. 
Secy.,   Franklin  H.   Wentworth,   87   Milk   St.,   Boston,   Mass. 
'  INFERENCE  OF  BUILDING   INSPECTORS. 
May   14.     Meeting   in   New  York   City.      Secy.,   Sidney  J.   Wil- 
liams.   Madison,    Wis. 
IVTERNATIONAL    RAILWAY    FUEL    ASSOCIATION. 

Mav   17-2U.     Annual   meeting  at  Chicago.      Secy.,   C.   G.   Hall, 

922   McCormick    Bldg..   Chicago. 
■UTHWESTERN    ELECTRICAL   AND   GAS    ASSOCIATION. 
.May   19.      .\nnual   convention  at   Galveston,   Tex.      Secy..   H.  S. 
Cooper.    Dallas.    Tex. 
NATIONAL   MACHINE    TOOL   BUILDERS'    ASSOCIATION. 
May  20-21.     Spring  meeting  at  Atlantic  City,  at  Hotel  Marl- 
borough-Blenheim      Secy.,  Charles  E.  Hlldreth,  Worcester, 
Mass. 
MASTER  BOILER  MAKERS'  ASSOCIATION. 

May     25-28.       Annual     meeting     in     Chicago.       Secy.,     H.     D. 
Vought.   95  Liberty  St.,   New   Y'ork   City. 
NATIONAL   DISTRICT   HEATING    ASSOCIATION. 
June    1-3.      Annual    convention    at    Hotel    Sherman,    Chicago. 
Secy..  B.  L.  Gaskill. 
AMERICAN   SUPPLY   AND   MACHINERY   MANUFACTURERS' 
ASSOCIATION. 
June  3-4.     Annual   convention   at   Bellevue-Stratford,   Phila- 
delphia,   Penn.       Secv.,     F.     D.     Mitchell.     1510     Woolworth 
Bldg.,  New  York  City. 


.NATIONAL   CoNKEItENCE    ON    CITY    PLANNINO. 

.June     7-!i.       Niitliiniil     Conference     In     Detroit,     Mich.       Secy., 
.    FliiMl    Shurtleff.    19   ConKriMM   St.,    lloHlon.   Mhmm, 
AMKItlCAN      IIAILWAY      MAHTEIt     MKC.'IIANICH'      AHHOCIA- 
TIO.N' 
.lune   9-11,      Annual   ronveiilloii   In   Atlantic  City.     Hccy.,  Jos. 
M    Taylor,   Kiirpeii    HIiIk  ,  CIiIiuko 
MASTEIl    CAIl    HIII.DKItS'    ASSOCIATION. 

June  14-lfi.     AiiMiiiil  coiiveiilloii  In  Atlantic  City.     Hccy.,  Jos. 
M    Taylor,    Karpin    Hlilg.,   Chicago. 
(lllKt      .SOCIETY      OF      MK<'IIANICAL,      ELECTRICAL      AND 
.STKA,M    ENdlNKEIt.S.  „   ,     ,  „  r,         > 

June    17-IN.      Semi-annual    meeting  at   Toledo.     Secy.,   Frank 
!•;.   Sanbiirn.   Ohio  State  TInlverHlty.   Columbus. 
SOCIETY    FOR    THE    PROMOTION    OF    EN<JINEERING    EDU- 
CATION. 
.Mine    22-25.      Annual    meeting   at    Iowa    Slate    College,    Ames, 
liiwa.     Secy..    F.   L.   HlHhoi).  UnlviTHlty  of   I'lttsburgh,   Pllts- 
burgli.    Piiin. 
AMEUICAN    .SOCIETY    OF    MECHAN1(!AL    ENGINEER.S. 

June  22-25.     Summer  meeting  at  Buffalo,  N.  Y.     .Secy.,  Calvin 
W.    Rice.    29    W.    39th    St.,    New    York    City. 
AMERICAN    SOCIETY    FOR    TESTING    MATERIALS. 

June   22-20,      Annual    meeting   In   Atlantic  City.      Secy.,   Edgar 
Marburk'.    University    of   Pennsylvania,    Philadelphia,   Penn. 

I'rliieeton  lOiiKrlnrerliiK  .iNHurlntlon — The  annual  meetlni; 
will  be  held  at  the  Princeton  Club,  New  York  City,  on 
Saturday,  Apr.  17,  at  8:30  p.m.  It  will  be  preceded  by  an 
Inspection  trip  over  Sections  1-A  and  1,  routes  4  and  38,  of 
the  new  subway  construction   work. 

Honnuke  KiiirlneerinK'  f'lub — At  a  recent  special  meeting 
of  the  Roanoke  (Va.)  Engineering  Club,  C.  A.  Mees,  of  Char- 
lotte, N.  C,  Consulting  and  Designing  Engineer  for  the 
Southern  Power  Co.,  delivered  an  address  which  included  a 
description  of  the  new  Lookout  Shoals  hydroelectric  station 
now   under  construction   by  the   Southern   Power  Co. 

lown    Street    and    Interurban    Kailnny    AMNoelation — At    the 

annual  convention  to  be  held  at  Keokuk,  Iowa,  Apr.  22-23, 
the  following  papers  will  be  presented:  "The  Jitney  Bus," 
C.  I.  Palm,  Omaha  &  Council  Bluffs  Street  Ry.  Co.;  "The 
Investigation  and  Care  of  Railway  Circuits,"  F.  V.  Skelley, 
Tri-City  Ry.  (^o.,  Davenport;  "Arrangement  of  Schedules  with 
a  View  to  Providing  Service  During  the  Evening  Peak,"  L.  L. 
Sloss,  Des  Moines  City  Ry.  Co.,  Des  Moines.  The  Secretary 
is  H.  E.  Weeks,  Davenport,   Iowa. 

Knicineprinti:  nnd  Commerce  Efficiency  Society  of  America — 

This  society  was  incorporated  at  Columbus,  Ohio,  on  Apr.  2, 
by  G.  E.  Burroughs,  L.  B.  I'assmore,  Grover  .Schaible,  Anthony 
Golubich  and  H.  B.  Frazier,  of  Pittsburgh  and  Cleveland,  in 
behalf  of  a  charter  membership  of  about  1500  technical  and 
commercial  men  living  in  Canada,  the  United  States,  Mexico 
and  South  America.  According  to  G.  E.  Burroughs,  Chairman 
of  the  Organization  Committee,  the  objects  for  which  the 
.Society  was  formed  are  to  promote  discussion  and  dissemina- 
tion of  questions  relating  to  administrative,  productive  and 
commercial  efficiency,  and  to  promote  questions  relating  to 
domestic  and  foreign  trade.  A  free  information  and  statistical 
exchange  will  be  maintained  for  the  use  of  professional  men. 
The  Society  will  publish  a  monthly  and  a  weekly  journal, 
the  first  issue  to  appear  May  1.  The  code  of  regulations 
states  that  "senior  members  shall  be  those  who  have  been 
for  five  years  in  responsible  charge  of  enterprises,  the  conduct 
of  educational  work  or  employed  with  one  concern  for  that 
period  of  time;  junior  members  shall  be  all  others."  The 
initiation  fee  for  either  class  is  $5;  the  annual  dues,  $1.  The 
headquarters    is    in    thi>    Fulton    Bldu:,,    Pittsburgh,    Penn. 


A.pplli®iimces  aead 


tirade   CroMHln^  >VarningH 

Railway  crossing  signals  with  moving  attachments  to  make 
them  more  conspicuous  and  more  likely  to  attract  attention 
than  simple  fixed  signs  and  lamps  were  a  feature  of  the 
Railwa.v  Appliances  Exhibition,  held  recently  in  Chicago.  Some 
of  these  had  swinging  disks  or  arms,  as  described  in  "Engi- 
neering News."  July  23,  1914.  A  new  device  of  this  type, 
shown  by  the  Chicago  Railway  Signal  &  Supply  Co.,  has  pro- 
jecting from  the  top  of  the  post  a  horizontal  rod  or  arm  with 
a  red  steel  banner,  and  as  a  train  approaches  this  is  swung 
up  and  down  in  imitation  of  the  waving  of  a  flag.  At  the  same 
time  flashing  red  lights  are  shown  on  the  highway  sides,  and 
audible  warning  is  given  by  a  bell  on  the  post,  as  in  most 
other  signals  of  this  type.  When  the  red  lights  are  shown 
toward  the  highway,  green  flashing  lights  are  shown  on  the 
railway  sides,  indicating  to  the  enginemen  of  approaching 
trains  that  the  signal  is  in   operation. 

Another  form  of  highway  crossing  signal  exhibited  had  a 
horizontal  arm  with  a  series  of  red  lenses,  the  lamps  flashing 
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in  succession  to  give  tlie  appearance  of  a  red  light  waving  to 
and  fro.  To  increase  the  visibility  at  night,  some  of  the  signs 
had  lamps  so  placed  as  to  throw  a  strong  light  on  the  lettered 
arms,  while  others  had  an  arm  with  the  word  "danger"  in 
glass  letters  illuminated  from  the  inside  by  fixed  or  flashing 
lights. 

«      •      « 

A   Concrete-Form   Spacer   and   Tie 

The  device  shown  in  the  accompanying  sketches,  known 
as  "Tyscru,"  is  being  marketed  by  the  Unit-Wall  Construc- 
tion Co.,  132S  Broadway,  New  York,  for  use  in  concrete  form- 
work  only  as  a  tie  and  spacer  and  as  an  anchor  for  the 
future  attaching  of  machinery  on  structures.  The  spacer  con- 
sists  in   a   continuous   wire,   spiraled   at   both   ends   to   provide 


Tyscru"  Simceu  ix  Form 


a  bond  in  the  concrete  and  a  socket  into  which  the  form 
screws  may  be  entered  during  construction  and  which  after 
the  removal  of  the  forms  serve  as  the  female  screw  into 
which    anchors   may    be   fitted. 

.StoraKr-Ilnttrry  Shop  Truck 

An  electric  motor  truck  with  a  false  platform  Is  a  recent 
Interesting  .shoj)  development  of  the  Buda  Co.,  Chicago,  III. 
As  shown  In  the  accompanying  view,  the  battery  box,  motor 
and  worm-gear  drive  are  placed  over  one  pair  of  wheels, 
adjacent  to  the  operator's  platform.  By  using  a  pair  of 
small  wheels  at  the  opposite  end,  the  floor  can  be  set  vury 
low.  which  Is  especially  convenient  In  handling  heavy  loads. 
The  frame  carries  four  hydraulic  rams  with  their  plungers 
normally  fiush  with  the  truck  floor,  The  load  Is  i)ut  on  a 
false    platform    which    Is  Just   high   enough   to  allow   the   floor 


of  the  truck  to  pass  under  it.  When  the  truck  is  under  the 
platform,  the  operator  gives  a  few  strokes  to  a  convenient 
hand  pump,  raising  the  plungers  and  lifting  the  platform. 
Then  the  truck  Is  run  to  the  desired  point,  the  hydraulic 
pressure  is  released  and  the  platform  is  lowered  to  the 
ground,  leaving  the  vehicle  free  for  another  trip.  Trucks 
of  the  same  type  are  built  without  the  rams  and  false  deck. 

The  operator  stands  on  a  rear  platform  with  brake  and 
circuit-breaker  pedal.  At  his  left  is  the  horizontal  hand 
lever  for  the  controller,  and  at  his  right,  the  steering  lever. 
A  four-wheel  steering  gear  is  used,  and  the  vehicle  can  turn 
in  a  radius  of  5  ft.  This  truck  is  S  ft.  long  and  3  ft.  high;  it 
weighs  about  2060  lb.,  and  has  a  load  capacity  of  4000  lb.  It 
has  three  speeds  in  each  direction  (1  to  7  ml.  per  hr.).  The 
false   deck   is   40x66   In.   and   IOV2    in.   above   the   ground. 

Kxpandcd-Metal  Ribbed  Lath 

A  recent  form  of  ribbed  expanded-metal  lathing  is  made 
by  slotting  and  expanding  the  center  portion  of  strips  of 
metal,  leaving  on  each  side  a  solid  portion  which  is  afterwards 
bent  back,  forming  a  channel  4x1  in.,  with  web  of  expanded 
metal.  The  edge  of  the  flange  is  also  bent  inward  about 
,'j  in.  These  channels  are  united  in  an  interesting  manner 
to    form    the    sheets    of    lathing.      They    are    placed    together 


Sr<)it\(ii:-lV\i"ii;iiY  Tun  K  w  iiii  F.\i..><i:  I»i;ik 


EiBBED  Expanded-Metal  Lathing 

with  flanges  downward  and  in  contact,  and  are  passed  over 
a  table  having  horizontal  rotating  disks  fitted  with  punching 
and  flattening  devices.  These  punch  holes  about  2  in.  apart 
through  the  adjacent  flanges,  the  metal  burr  being  flattened 
on  the  opposite  side  so  as  to  clinch  the  pieces  together.  The 
lathing  thus  made  can  be  produced  in  sizes  up  to  12x4  ft. 
It  is  manufactured  by  the  Northwestern  Expanded  Metal  Co., 
of  Chicago,  and  is  given  the  trade  name  of  "Chanelath." 
*      *      * 

Slide   Rule   for  Heating  and   Piping   Problems 

A  slide  rule  for  computations  in  the  design  of  steam  and 
hot-water  heating  systems  and  steam-power  piping  has  been 
developed  by  C.  D.  Allan,  of  Chicago,  and  is  being  made  by 
Keuffel  &  Esser  Co.,  of  Hoboken,  N.  J.  With  it  the  relations 
of  five  variables  can  be  ascertained — volume  of  flow,  friction 
loss  of  pressure,  pipe  diameter,  velocity  of  flow,  temperature 
drop,    etc.      A    manual    accompanies    the    rule. 

STATEMENT    OP   THE    OWNERSHIP,    MANAGEMENT, 

CIRCULATION,    ETC.,   APR.    1,   1915, 

of   Engineering   News,   published   weekly  at   New   York,   N.   Y., 

reciulred  by  the  Act  of  August  24,  1912. 

Editor,    Charles    Whiting   Baker,    10th    Ave.    at    36th    St.,   New 

York,  N.   Y. 
Managing     Editor,    Frank    C.    Wight,    10th    Ave.    at    36th    St., 

Niw   York.  N.  Y. 
Business    Manager,    Frank    B.    Godley,    10th    Ave.    at    36th    St., 

.\i  w  York,  N.  Y. 
Publisher,    Hill    Publishing    Company,    10th    Ave.    at    36th    St., 

New    York,   N.   Y. 
Owner.    Hill    Publishing   Company,   10th   Ave.   at   36th   St.,  New 
York,   N,    Y. 

Owners  of  1',;    or  more  of  Stock   Issued. 
John   A.   Hill.   10th  Ave.  at   36th  St.,   New   York,  N.  Y. 
Kri-d    U.   Low,    10th  Ave.   at   36th  St..   New    York,  N.   Y. 
John    McChie,    10th   Ave.    at   36th   St..   New    York,    N.   Y. 
Krcil  S.   Weatherby.   1600  Beacon   St..   Hrookllne,  Mass. 
Kr.<l<Tl<k   A.    Halsey.   356   W.   120th  St..   New    York,   N.   Y. 
c,     l':iigi'no   Sly.   r>0   Union   Sq.,   New   York,   N.   Y. 
l''ii.(ltrl<k    W.   Cross,   215    E.    11th   St..    Eric,    Pa. 
Airi.'il    |.:.  Kornfeld,  loth  Ave.  at    36th    St.,  New  York,  N.  Y. 
lOmnia   15.   Hill.   SO  Munn   Ave.,   East  l>rango.   N.   J, 
Thr    balance    of    the    stock    Issued    (less    than    1';     each)    Is 
owned    by    71    employees,    4    ex-employees,    anil    14    others    who 
.ire   wIve.M,   daughters  or   relatives   of  employees. 

Known  bonilholders,  mortgagees,  and  other  security  holders 
holding  1  per  cent,  or  more  of  total  amount  of  bonds,  mort- 
gages or  other  securities.  Mortgage  on  building  held  by 
DliiH'   Siivlngs  Bank,    Brooklyn.    N.   Y. 

(',  W.  nibble.  Vice-President. 
Hll-L    Pl'MMSHINi;   COMPANY. 
.Swoiii     lo    and     subscribed     before     me     this     31st     day    of 
.Mir.l.      I'll   , 

RICHARO   T,.    MURPHY. 

Notary    Public. 
(My  cominlsslon  expires  March  30,  1917.) 
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|iiiriii_i;  tlu'  (lrv-i'\(a\iitiiiii  pciiml  nT  llic  l'iiiiinn;i  Ciiiinl  aliiiosl   like  ii  jihniiT,  Imiiiiif;  ()\('r  w  covcriiiff  ii|)  overy- 

wiirk.  proirross  WHS  imuli  (Iclavt'd  liy  tin- slitli's  or  liiiidslips  tliiii;,'   iji    its   |)iitli.     Tliis  slido   is   iiiiiiicdiiitcly  south   of 

that  turiinvd  in  ditliTi'iii   jmrts  of  l'uk'l>ra  Cut.  |)riiici-  (iold    Hill,   wliidi   is  coiiiposod   of   liard   trap   rock.     As 

[tally  ln't\vi'oii  Kinpiiv  and  I'araiso  from  Mile  :!.')  to  Mile  sliowii  liy  tlic  accoinpanyiii<r  ma]),  tlio  slide  extended  aljoiit 

;iy.    Those  slides  were  of  three  jrenera!  classes:  Kino  I't.  aioUir  the  east  l)aiik  of  the  canal  and  about  the 

1.     Cracks  appear   in   the   uround,    runnin;^   •Xenerally  same  distamc  liack  lidni  llirtjuial  In  I  lie  top  of  the  ridge. 

parallel  to  the  axis  of  the  eanal  and  100  to  Itiod  ft.  I>aik  Tlic  cIcNalinn  aliove  sea  IcmI  of  the  liniiling  cracks  was 

from  the  prism  line.     'I'liese  cracks  gradually  weicn  iiiilil  I7.")  to  (ioo  ft.    The  inalcrial  in  the  slid(!  was  soft  I'ock  and 


Fi(i.  1.     \'n:w  (II'  Tin;  ('iij;hi:\  Si.i 

((^olii   HUl   on   till-   li-lt;   Con 

there   is   a    rapid    movemciit    of    the   irround   toward    the 
prism. 

2.  Where  the  rock  underlying  the  earth  slopes  steei)ly 
toward  the  canal,  the  sli])pery  clays  and  broken  detached 
rocks  which  overlie  the  rock  flow  down  over  this  steep 
slope,  which  is  lubricated  by  the  heavy  rain.  The  sliding 
material  consists  almost  wholly  of  yellow  or  red  clay  and 
broken  rock. 

3.  A  combinatiDii  of  the  above-cited  classes. 

When  the  water  was  let  into  the  canal  prism  on  Oct.  10, 
1913.  all  the  slides  were  under  good  control  excejit  that  at 
Cucaracha.  This  defied  the  steam  shovels  and  kept  a  con- 
stant stream  of  clay  and   rock  pouring  into  the  prism, 

•Resident  Engineer  in  Charge  of  Dredging  Division,  Pan- 
ama Canal,   Paraiso.   Canal   Zone. 


m:.  Looking  South,  Feh.  :i().  l!il5 

tractors  Hill  on  the  right) 

well-broken  Iiaril  I'ock  and  a  clay  tliat  has  something  of  a 
llourv  consisteiicv  when  dry  and  becomes  a  greasy  mud 
when  wet. 

By  the  utmost  efforts  of  the  steam  shovels  there  was 
handled  from  this  .«lide  during  .Tuly,  1913,  127,756  cu.yd. ; 
August,  76.()0()  eu.yd.,  and  September,  8100  cu.yd.  No 
special  cost  sheets  were  kept  of  this  work,  but  tlie  division 
excavation  cost  for  this  ])eriod  w'as  70.42c.  per  yd.,  and  it 
is  thought  that  tiie  Cucaracha  excavation  cost  was  well 
above  the  average  for  the  division. 

When  the  water  was  let  into  the  canal,  the  Cucaracha 
slide  extended  across  the  prism  and  tilled  it  to  a  height 
of  about  75  ft.  on  the  west  bank,  and  on  the  ea.st  prism 
line  to  155  ft.  above  sea  level,  the  water  elevation  at  this 
time  beintr  70  ft.  above  mean  sea  level. 
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Tlie  plan  for  removing  this  slide  involved  the  use  of  two 
pipe-line  20-in.  suction  dredges,  three  5-yd.  dipper 
dredges  and  the  big  ladder  dredge  "Corozal."  It  was 
first  necessary  to  cut  a  channel  through  the  slide  sufficient 
to  float  the  dredges  into  their  proper  positions.  The 
north  part  of  the  slide  consisted  largely  of  hard  trap-rock 
masses  broken  off  the  south  side  of  Gold  Hill.  It  was 
planned  to  use  the  dipper  dredges  at  this  end.  The  suc- 
tion dredges  were  to  pump  the  softer  material  off  the 
south  face  of  the  slide  through  a  30-in.  electrically  driven 
relay  into  the  Rio  Grande  Valley  over  an  elevation  of 
about  140  ft.  mean  sea  level,  or  70  ft.  above  the  water 
level  in  the  canal. 

Work  was  begun  by  excavating  with  two  dipper  dredges 
on  the  north  face  of  the  slide  and  with  one  suction  dredge. 
No.  85,  on  the  south  side.  The  latter  was  withdrawn  in 
a  few  days,  as  its  pump  was  double  suction,  and  choked 


of  these  dredges,  the  "Gamboa,"  was  put  at  work  Apr.  4 
and  the  "Paraiso""  June  7.  At  this  time  there  was  in 
motion  from  the  east  bank  a  hard  trap  dike,  extending 
from  an  elevation  of  +100  ft.  mean  sea  level  to  the  bot- 
tom of  the  canal.  The  three-drill  barge  "Teredo"  wavS 
brought  up  to  undermine  and  blast  this  obstruction,  which 
was  successfully  done ;  but  unfortunately,  through  an 
accident,  the  "Teredo"  was  blown  up  and  sank  in  the 
middle  of  the  channel  25  days  before  Aug.  15,  1914,  the 
date  announced  for  the  passage  of  commercial  steamers 
through  the  canal.  After  an  examination  by  divers,  as 
the  "Teredo"  was  nearly  cut  in  two  amidship,  it  was  de- 
termined to  cut  the  wreck  entirely  in  two.  which  was  done 
by  passing  a  line  of  2i/^-in.  hose  filled  with  60%  dynamite 
and  exploded  by  a  battery. 

No  crane  then  on  the  Isthmus  was  of  sufficient  capacity 
to  lift  the  halves  of  this  wreck,  but  they  were  hauled  a 


Fig.  2.    View  Eookixo  North  at  Culebr.\  Slide,  Feb.  26,  rJ15 

(Note  the  buoys  guiding  commercial   vessels   past  the  slides) 

very  badly.     The  dredge  "Corozal"  also  worked  on  the  di.«!tance  of  2000  ft.  by  lifting  one  end  of  each  piece  with 

.south  side,  but  was  withdrawn  in  a  short  time,  as  this  the  main  hoist  of  the  15-yd.  dipper  dredges.    Three  tugs 

dredge,  being  of  the  deei)-draft  type,  was  unable  to  cut  were  hitched  to  the  dredge  and  the  wreck  hauled  away, 

its  own  flotiition  in  this  class  of  material.  In  this  dilemma  one  piece  on  the  north  and  one  on  the  south  side  of  the 

the  old  Frcncli  ladder  dredge  ".Mannot"  was  brought  up,  slide,  and  the  channel  was  opened  for  shipping  on  the 


and,  being  ably  handled  by  the  old  French  foreman, 
Laurent  I{o(|iicbcrt,  is  entitled  to  the  credit  of  first  open- 
ing a  channel  through  (hicaracha,  the  dredge  working  21 
hr.  per  day,  seven  ilays  in  tlie  week.  A  channel  about  25  ft. 
deep  and  I  10  ft.  wide  was  opened  by  Dec.  8,  191:5,  and  all 
dredges  were  pas.sed  to  their  proper  stjitions.  The  two 
open  [)uinp  suction  dredges  No.  86  and  No.  4,  which  were 
on  the  north  siile  of  tin;  slide,  were  pa.s.sed  to  their  station 
on  the  south  side,  and  tlie  five-yard  dipper  dredge  "Car- 
denas" was  passed  to  the  north  side.  After  the  initial 
channel  was  cut  the  "Marmot"  was  also  worked  whenever 
[)ossible  on  the  north  side. 

It  was  exj)erted  that  the  new  l5-y(l.  di|)per  dredges 
"Gamboa"  and  "I'araiso"  would  reach  us  early  in  lilll, 
bill  viirious  troubles  (Iclavcd  llu-ir  compietioti,  and  the  first 


date  set.     These  halves  of  the  wrecked   "Teredo"  were 
afterward  lifted  by  the  250-ton  crane  "Ajax." 

Wet  excavation  and  cost  per  month  in  Cucaracha  slide 
are  appended  up  to  and  including  Oct.  l.'?,  191  1.  as  fol- 
lows : 


Month  and  Year 

Output. Cu. Yd. 
3, SOS 

Cost 
»1S,332 

30,!'>86 
123,46.''. 
151,20.1 
164,3i)4 
187.588 
180,478 
I71,li)4 
192,5S9 
160.771 
163,980 
151.211 

66,288 

Unit  Cost 
$4.8180 

6K,!»7i) 

0.4434 

321,193 

0.3844 

.rainiury,    lilll    

Kel.ruurv,    1911    

March     i!>14         

291. ."i74 

287,223 

327,796 

0.5186 
0.5724 
0.5732 

Aprn,    lilll     

Mav.    I'.il  I    

.Iiiii.-,     IIIM     

1  III  V     1  'IH           

387.708 

3.12, cr>9 

381,438 

308,801 

0.4655 
0.4854 
0.5049 
0.5206 

3r.6,273 

0.4603 

Soptomber,    1!»H    .  .  .  . 

30fi,978 

0.4926 

157,829 

0.4200 

Tot.il 

:i.rir.2,2r>9 

$1.762,08i> 

$0.4960 

April  V.'.  i:ii:. 
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At  lliis  dal.',  O.I.  II,  Ciifiinirlm  whm  rlcaiUMl  iiji  lo  a  mi'im  sea  l.'vd,  ^mvc  way.  Tt  i'h  roujflily  cHliiiialcil  thai 
full  witllli  (if  I  liaiiiicl  Willi  a  Ica.st  di'pth  of  ;tv'  ft.,  il  lH'iii«,'  then-  i.s  in  llic  ii('i;;lili.iili(«)il  of  .'/.OOd.OOO  (-iLyd.  in  thin 
:u'tcssary  to  lircak  up  llii-  hard  roik  in  tlif  Imttoni  Itcforc 
it  fu\d(l  lii>  tlrt'djjed  to  tho  full  (h'plli. 


r' 


60LD  HILL  /,  •  -^   ' 


Vie.  3.    Maps  of  ('rcAKAcii.v  Slidk  (Heavy  J)a.sh  Links  JJkfixk  Limits  of  Slidk) 

^Feb.    14,   1914.     Material   removed    by   dreclKCS,   844,111   cu.yd.)        (Oct.    1,    1914.     Material   removed  by  dredges, 

No  further  luovenient  of  Ciuaracha 


was  noted  until  .Ian.  14,  1915,  when  the 
loo.>;e  superficial  rock  and  day  over  the 
iinderlyinjr  rock  slopes  gathered  enough 
force  under  the  changed  conditions  of 
the  dry  season  to  put  about  100,(U)0  yd. 

iito  the  canal,  with  a  .«hoaling  up  of  the 
ra.st  side  of  the  channel  from  about  ele- 
vation +95  ft.  on  the  east  prism  lino 
to  elevation  +7.'?  ft.  on  the  center  line, 
or  only  11  ft.  of  water.  The  ladder 
dredge  "("orozal"  was  brought  u])  from 
the  Pacific  side,  and  the  west  side  of 
the    channel    was    again    cleaned    uj). 

Phis  work  was  done  without  stopping 
the  passage  of  commercial  shipping; 
■ind  this  ])art  of  the  channel  is  in  this 
condition  today  except  that  the  hard 
rock  has  been  broken  to  grade  -|-40 
over  nearly  the  whole  of  the  ])rism  at 
the  slide,  while  the  dredges  have  been 
•  ngaged  on  more  urgent  work  at  Cule- 
lira  slide. 

XeW  C'lLKliliA  Slidk 

On  the  afternoon  of  Oct.  U.  1911. 
;in  area  of  the  east  bank  immediately 
north  of  the  hard  trap-rock  face  of  (lold 
ITill,  1600  ft.  long  and  about  12nn  ft. 
■vide,  with  an  elevation  at  the  liai  k  of 
the  slide  of  from  .150  to   150  ft.  above 


52,259    cu.yd.) 
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slide.  The  initial  movement  of  this  land  slip  entirely 
filled  the  canal  prism,  except  for  a  winding,  tortuous  pas- 
sage along  the  west  bank,  with  about  16  ft.  of  water.  To 
avoid  being  bottled  up,  the  dipper  dredges,  tugs  and 
barges  which  were  south  of  the  slide  were  passed  to  the 
north  side  while  the  movement  was  going  on.  All  mate- 
rial excavated  by  the  dipper  dredges  has  to  be  carried 
north  into  Gatun  Lake  and  dumped  into  deep  water,  away 
from  the  channel.  The  15-yd.  dipper  dredges  were  at 
work  on  the  north  side  the  same  evening,  and  by  6  a.m.  of 
Oct.  15,  9510  yd.  of  material  had  been  taken  out.  In 
the  following  sLx  days  130,082  yd.  were  excavated  and 
commercial  navigation  was  resumed.  However,  on  Oct. 
31  passage  of  ships  was  stopped  for  two  days  on  account 
of  a  new  movement.     Since  that  time  navigation  lias  been 


As  tlie  depth  in  the  channel  varies  from  day  to  day,  and 
the  commercial  shipping  must  be  passed  without  undue 
dehiy,  the  following  plan  is  being  followed:  The  depth 
required  by  the  deepest  ship  is  determined  at  the  earliest 
date  possible,  and  as  soon  as  this  draft  is  known  the  avail- 
able channel  is  dragged  by  suspending  from  a  skiff  by 
wires  a  15-ft.  long  2-in.  iron  pipe  2  ft.  below  the  required 
depth.  Four  of  these  drags  are  in  use,  and  every  inch 
of  the  slide  channel  is  covered.  The  obstructions  found 
are  marked  with  a  small  buoy,  one  or  more  dipper  dredges 
being  detailed  to  remove  these  obstructions  to  below  the 
grade.  AVhen  this  is  completed  the  dredges  are  moved 
away  and  tlie  right-hand  side  of  the  slide  channel  looking 
nortii  is  marked  by  small  black  buoys  and  the  left-hand 
side  1)V  small  red  buovs.     The  slide  channel  is  opened  for 


!•'!(;.    5.     ^'I^:\\  op  TiTAHArnA  Slidk,  Fhb.  26,  1915 


uninterrupted,  except  that  very  heavy  draft  sliijis  liave 
been  hehl  iip  from  I  Id  6  days  t(j  get  sutlicient  depth  of 
water. 

The  material  in  this  slide  is  cliieHy  soft  slate-colored 
rock,  well  broken  in  its  passage  to  the  canal,  ami  in  its 
removal  jncsents  no  particular  difliculty  to  the  15-y(l. 
dn-dges,  exce[)t  th(!  unavoidable  delays  occasioned  by  the 
crainpi'd  (|iiMrlerH  in  whicii  all  the  dn-dges  are  working 
and   tli('  necessity   for  passing  the  shi|)s. 

There  have  been  taken  out  of  this  slide  the  following 
yardages,  by  months:  October,  3  K),3(!H ;  Xoveniber,  IHI,- 
6!)7;  Decenibrr,  500,160;  .January,  572.6(iH;  Kcbrnary. 
573,HJ6.     The  unit  cost  was  $0,315  per  cu.ytl. 

As  there  is  a  iirrniKunced  crack  extending  longitudiiuilly 
along  the  canal  well  back  of  the  present  break  at  tliis  slide, 
it  is  thouglit  that  soriie  time  in  the  future  more  nuiterial 
than  now  shows  will  come  down;  but  owing  to  its  dis- 
tance from  the  cntial,  it  is  tho\ight  that  it  can  l)e  handled 
witliiiiit  liiiiilrancc  Id  imvii.'ul  inn. 


trallii'  at  2  p.m.  each  day  as  nearly  as  possible,  the  ships 
being  ill  waiting  as  close  to  the  slide  as  may  be  convenient. 
After  the  })assage  of  the  .^^hipping  the  buoys  are  removed 
and  the  dredges  resume  their  work  until  the  ilearing  of 
the  channel  the  following  day. 

A  survey  of  the  slide  ciiaiinel  is  made  every  morning 
and  jilotted,  the  map  being  in  the  hands  of  the  dredge  fore- 
man and  superiidenilent  by  1  I  a.m.  each  day.  .\.  sample 
of  the  daily  map  is  appended. 

'i'llUKATKNi;!)  Sl.inK  AP  Ciri.KHlJA   WlSf   !'>  A  NK 

The  west  bank  at  Culebra  was  very  troublesome  during 
the  dry-excavation  period  and  for  a  long  time  compelled 
the  operation  of  steam  shovels  on  various  levels  outside  the 
prism  for  the  purpose  of  reducing  tlie  slope  and  relieving 
the  pressure.     This  work  was  discontinued  .lune  7,  191 1. 

Ilefore  the  above  described  work  was  stopju'd,  and  since 
that  time,  longitudinal  cracks  have  been  opening  up  at 
various  elevations,  and  on  Dec.  9.  191  I.  a  survey  was  made 


A|>nl  2V.  I'M.-. 
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of  llu'.<»'  craiks  iiikI  Mirion.s  sliitioii.s  were  csliilili.-linl, 
mnrk('<l  liy  K'm-I  slak«'.s  on  cm  h  side  tif  llu>  cracks,  ainl  <>l>- 
Mrvntioii.x  inailc  cadi  I'.ay  with  a  view  of  (lclcriiiiiiiiij(  llic 
rato  nf  movement.  'I'lns  work  wa.s  extended  to  the  ea.M 
8i(U'  also,  to  I  lie  cracks  mentioned  Imck  of  the  new  Ciile- 
lira  slide  on  the  east  hank.  Tiie  accoin|)anyin>,'  map  in- 
dicates the  location  and  elevation  of  these  cracks. 

The  oiitput  shown  hy  the  diedjjes  at  this  work  is  not 
|iheiioiiicnal.  except  that  the  material  handled  is  almost 
entirely  hrokcn  and  },'idiind-ui)  .soft  rock,  and  Ww  work  is 
carried  on  "..'I  lir.  in  a  day  and  seven  day.s  in  a  week,  with 
only  the  neees,sary  stoppaf,'es  for  repairs. 

Manpinese-steel  rock  huckets  of  lO-yd.  capacity  arc 
used  on  the  ir>-yd.  dred^^'es.  and  all  material  c.veept  the 
soft  earth  in  the  .south  part  of  the  slide  is  loaded  into 
hnrjres  and  dumped  in  deep  water  in  (latun  Lake. 

The  Cuearacha  slide  was  at  least  temporarily  hciilcii 
at  the  time  the  new  Culehra  slide  pave  way,  and  it  is 
hoped  that  the  latter  slide  will  he  removed  before  liic 
threatened  hreak  on  llic  west  liank  at  ("ulehra  occurs. 

>: 

The  marking-  of  streets  and  the  numherinjjc  of  houses 
arc  very  pro]ier  functions  of  a  city  engineering  depart- 
ment, and  some  cities  have  progressed  .';o  far  as  to  place 
these  under  the  juri.sdiction  of  the  city  engineer.  In 
other  cities  the  work  is  under  a  bureau  of  highways,  a 
street  eommissioner,  or  a  special  bureau ;  on  new  streets 
it  is  conuiionly  done  by  real-estate  companies. 

Tiiformation  received  from  eight  citie.s — Chicago,  San 
Fiiineiseo,  Hoston,  Albany,  Cleveland,  Kansas  City,  St. 
Paul  and  New  York — shows  that  only  four  have  adopted 
a  uniform  standard  practice  of  establishing  .street-name 
signs.  The  common  method  .seems  to  be  to  attach  signs 
to  any  post  (telephone,  lani])  or  trolley)  at  or  near  tlie 
street  intersection.  In  parts  of  Kan.sas  City,  St.  Paul 
and  New  York  it  is  coninion  practice  to  place  the  glass 
signs  on  street  lamps.  This  is  generally  done  in  resi- 
dence streets,  which,  being  darker  at  night  than  the 
business  streets,  make  an  illuminated  sign  desirable. 
Such  signs  arc  usually  four-Avay  signs,  the  street  names 
being  parallel  to  the  .street  they  refer  to  on  both  sides 
of  the  lamp.  In  St.  Paul  there  is  a  uniform  practice 
of  placing  such  signs,  in  residence  districts  and  in  the 
downtown  street?,  on  lamp-po.sts,  independent  of  the 
lamps.  Two  blue  enamel  signs  lettered  in  white  on 
both  sides  are  the  commonest  practice,  although  in 
St.  Paul  there  are  four  signs  to  a  pole. 

Few  cities  erect  special  posts  for  sign.s,  except  in 
the  absence  of  any  other  pole.  Cleveland  has  a  notable 
practice  in  this  resi)ect,  the  signs  upon  some  residence 
streets  being  placed  on  ornamental  cast-iron  posts  (Fig. 
1).  The  post  is  a  casting  2  or  2V^  in.  in  diameter, 
and  is  erected  in  the  space  between  tlio  curb  and  the 
sidewalk  and  carries  a  four-way  sign.  At  street  inter- 
sections of  other  than  90°  a  swivel  bracket  is  used  which 
permits  the  signs  to  be  set  at  any  angle  to  each  other. 
The  posts  are  about  81^  ft.  from  ground  to  cap,  and  the 
cap  is  18  in.  from  base  to  tip  of  acorn.  These  posts  and 
signs  are  not  patented. 

Only  two  citie.s — Boston  and  Kansas  City — have  street 
names  in  the  sidewalk,  but  in  neither  city  is  such  a 
method  general.  Fastening  the  signs  to  corners  of 
buildings  is  common  practice  in  Boston,  Albany,  Kan- 
sas City  and  San   Francisco;  but  this  is  probably  the 


Ii'ast  satisfactory  method.  As  is  tlic  iiii-e  in  B(i^t()n, 
these  signs  arc  frc<|n<'iitly  hidden  by  advertising  signs, 
and  they  are  dilliciilt  for  the  ey(!  to  (ind  under  any  cir- 
(iimstanceH.  In  the  Chicago  business  district  the  street, 
mimes  in  Honu;  instances  are  ])aintcd  vertically  in  white 
(Ml  trolley  and  elei'tric-light  poles. 

Only  in  c.vccplional  instances,  as  in  llic  ca.se  of  tiie 
intersection  of  very  wide  si  recti  or  Imulevards,  are 
sireet-nanu!  signs  erected  on  all  four  corncM's,  In  Chi- 
cago the  signs  are  phurd  at  one  corner  only,  except  on 
what  are  known  as  ba.se-line  streets,  from  which  inter- 
secting streets  are  to  he  known  as  N.  or  S.,  10.  or  W'., 
where    there   arc    two    signs   on    di;i;r'i?i:illy    M|)|Ki>-itc    cor 


i 

Fig.  1.  Clevelaxd,  Ohio  Fig.  2.  Nkw  York  City 

Strket-Name  Sigxs 

ners.  In  Chicago  the  N.  W.  and  S.  E.  corners  are 
preferred;  in  New  York,  the  S.  W.  and  N.  E.  comers. 
New  York  is  the  only  city  to  try  a  sign  which  gives 
both  .street  names  on  each  board  (Fig.  2),  the  parallel 
street  being  shown  below  in  large  letters  and  the  crossing 
street  in  smaller  letters  above.  This  sign  offers  equal 
convenience  to   vehicular  passengers  and  pedestrians. 

Conclusions — The  preceding  summary  of  the  street- 
marking  practice  of  eight  cities  shows  that  progress  is 
being  made  to  improve  this  feature  of  municipal  order- 
liness. It  shows  that  the  problems  of  marking  the  busi- 
ness and  residence  streets  are  essentially  different.  Only 
Boston  exhibits  an  apparent  disregard  for  the  need  of 
complete  and  respectable  street-marking.  Here  the  dis- 
trict foremen  of  the  street  department  put  up  signs 
wherever  they  can  find  a  place,  frequently  neglecting  to 
put  up  or  maintain  any  sign  whatsoever.  Signs  on  the 
corners  of  buildings  are  undoubtedly  the  poorest  prac- 
tice, and  signs  on  special  posts  or  on  corner  lamp-posts 
like  those  shown  in  the  accompanying  illustrations  are 
probably  the  most  satisfactory.  Two  posts  to  a  street 
inter.section  are  universally  deemed  sufficient. 
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i^lWUl'SlS — ^l/(  rarlli  enihanh-inent  IJJf  ft.  Iii(jli 
stores  290,000  acre-feet  of  water  for  irrigation  at  a 
cost  of  about  $1,500,000.  Among  the  unique  fea- 
tures are  (1)  twin  spillways  250  ft.  long  at  either 
end  of  the  dam  with  a  combined  normal  discharge 
capacity  of  -iOfiOO  sec.-ft..  converging  on  a  circular 
pool  230  ft.  in  diameter;  (2)  a  reinforced-concrete 
outlet  tower,  with  two  cylindrical  hydraulically 
balanced  valves  8  ft.  in  diameter  having  a  com- 
bined discharge  capacity  of  2000  sec.-ft.  at  the 
lowest  stage  of  storage,  with  air  ducts  to  relieve  the 
tendency  to  vacuum  and  vibrations;  (3)  an  upto- 
date  electrically  operated  construction  plant;  (Jf) 
a  sand-cement  plant. 

The  virtual  completion  of  the  Lahontan  Dam  on  the 
Carson  River,  near  Fallon  and  Hazeu,  Nev.,  in  January, 

•Project    Managrer,    U.    S.     Reclamation    Service.    Truckee- 
C'arson    I'roject.    Fallon,   Nev. 


.\l  \i-  oi    IjAhon  r.\.\  1).\.M  Sine 


r.n.").  makes  timely  a  ijeiieral  description  of  tlie  design 
and  construction  of  this  uni(iue  dam,  particuhirly  as  many 
engineers  from  the  East  may  wish  to  visit  it  going  to  or 
coming  from  the  Panama-Pacific  Exposition.  Those  who 
wish  to  improve  this  opportunity  will  stop  off  at  Hazen, 
Nev.  on  the  Union-Southern  Pacific  or  Overland  Route 
and  take  automobile  or  team  to  Lahontan,  seven  miles  to 
the  south. 

I'lHi'O.sK  AND  Location  of  the  Lahontan  Dam 

The  object  of  the  Truckee-Carson  Project  of  the  United 
States  Reclamation  Service  is  the  reclamation  for  agri- 
culture by  irrigation  of  about  200,000  acres  of  desert  land. 
This  involves  the  storage  of  flood  waters  from  the  melting 
snows  of  the  Sierras.  The  dam  forming  the  main  storage 
reservoir  in  the  Carson  River  branch  of  the  drainage 
system  was  named  after  the  ancient  Lake  Lahontan.* 

The  location  of  the  dam  was  fixed  at  practically  the  last 
available  site  where  the  river  emerges  from  the  foothills, 
and  it  was  at  this  point  also  wliere  it  was  possible  to  place 
the  discharge  of  the  Truckee  Main  Canal  so  that  waters 
from  this  source  could  he  discharged  into  the  reservoir 


•A  companion  to  Lake  Bonneville,  of  which  the  Great 
Salt  Lake  is  a  remnant.  The  ancient  Lake  Lahontan  was 
named  for  Baron  La  Hontan,  an  early  explorer  of  the  Mis- 
sissippi Valley.  The  Lahontan  Reservoir  constitutes  the 
largest  storage  unit  in  the  Carson  River  branch  of  the 
drainage  system. 

Gravel  and  silt  mechanically 
mixed  in  ecjual paris,  weffed.. 
and  rolled  in  4' layers  x 


Seamy 


rtdsandsto.iso.'~!7r.'d\^    %..  ^  20 gage  galy.  pipe,  slip  jomfs 
sk>ne"grading  to    |jt,.?L 'v         ,  •„,   ,  .        ,s' 
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clay  in  right  hank  V^ 
of  river  and  havingl 
numerous  waier     I 
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Fii!.    .").      I>(i(tKiN(i    Across   thk    Dam 


Fic.  6.    Upi'eu  I'akt  of  Right  Simllway 
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Fig.  0.    Longitudinal  Sfxtion  through  Left  Spillway  of  liAHOxTAx  Dam 
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formed  bv  the  dam.  The  Tnukee  River  is  a  larger  stream 
than,  the  Carson,  with  a  more  prolific  drainage  area,  and 
effective  storage  for  it  is  found  in  Lake  Tahoe  near  the 
summit  of  the  Sierras.  AVaters  of  the  Truckee  River  are 
diverted  into  the  main  canal  of  1200  sec.-ft.  capacity  and 
31  mi.  in  length,  terminated  by  a  concrete  chute  in  the 
reservoir  immediately  above  the  Lahontan  Dam.  The 
storage  capacity  of  the  reservoir  is  290,000  acre-ft.  The 
total  cost  of  the  reservoir  was  approximately  $1,500,000. 

Typk  and  Di.mexsioxs  of  Dam 

The  type  of  structure  was  the  subject  of  long  and 
studious  consideration.  At  the  inception  of  the  project 
a  masonry  dam  of  gravity  section  was  planned,  but  sub- 
sequent borings  and  examinations  of  the  site  led  to  the 
adoption  of  the  earth-embankment  type. 

The  choice  was  determined  by  the  relative  instability  of 
footing  for  ma.sonry  construction  and  by  the  necessity  for 
ample  spillway  capacity  to  take  care  of  floods  up  to  30,- 
000  sec.-ft.  The  character  of  the  foundation  was  such 
that  it  seemed  inexpedient  either  to  build  or  to  spill  the 
flood  waters  over  a  standard  masonry  section,  and  there 
was  no  sound  ledge  rock  which  might  be  availed  of  for  a 
spillwav  site.  The  formation  at  this  dam  site  was  of  a 
soft  and  friable  material  called  "mud  stone"  by  the 
geologists  and  resembling  red  sandstone  in  texture.  The 
rock  was  not  continuous  across  the  gorge  and  was  inter- 
mingled with  clay  formations  in  a  very  irregular  manner 
due  to  faulting  and  folding  of  the  strata. 

Twix  Spir.i.WAY.s — The  adoption  of  the  embankment 
type  involved  the  provision  of  a  spillway  for  carrying 
large  floods  over  an  earth  structure  exceeding  100  ft.  in 
height — a  quite  unusual  reciuirenient.  The  design  of  this 
spillway  was  carefully  studied  and  experimented  with  by 
the  consulting  engineers,  and  many  preliminary  drafts 
were  al)andoiied  when  tested  by  the  local  conditions. 

Finally  it  was  determined  to  build  the  main  dam  of 
standard  embankment  cross-section,  flanked  at  either  end 
by  spillways  each  250  ft.  long,  giving,  with  6-ft.  depth  on 
the  crest,  a  discharge  capacity  of  approximately  30,000 
sec.-ft.,  which  is  50'/'  above  the  greatest  known  flood.  Fur- 
ther factors  of  .safety  arc  found  in  the  short  duration  of 
floods  in  this  stream,  which  will  spread  out  over  the  12,(H)() 
acres  of  reservoir  before  producing  an  appreciable  rise.  The 
water  on  the  sj)illways,  moreover,  can  rise  to  12  ft.  before 
overtopping  the  embankment  section.  Therefore,  it  is  esti- 
mated that  Hoods  of  even  50,000  sec.-ft.  would  be  spilled 
without  damage  to  the  structure.  Fig.  1  is  a  plan  and 
Fig.  2  a  section  of  the  dam.  Figs.  3  to  8  are  views  of  the 
structure,  completed  with  the  exception  of  the  lamp-posts 
and  the  footbridge  to  the  gate  tower.  All  of  these  views 
were  taken  on  .Ian.  2tl,  1!)15. 

The  duplicate  sftillways  (see  Fig.  !)  for  longitiwlinal 
section  of  left  spillway)  converge  below  the  dam  into  a 
central  pool  having  a  diamrter  of  230  ft.  ami  an  area  ol 
nearly  an  acre.  The  energy  of  the  tw<i  waterfalls  will 
thus  be  dissipated  and  absorbed  in  the  pool  befori?  linal 
(liHcharge  with  nnxlerate  velocity  into  (lie  river  be<|  of 
day,  wliii'b,  for  sonic  distiincc  downstream,  is  aiii|)ly  pro- 
tected by  fiaving.  The  liotloin  of  the  |m«)I  is  paved  wilii 
concrete  slabs  1  ft.  in  tliickiicss  and  niidrrilniined  into  the 
inspection  gallery  in  tlie  downstream  pool  wall.  In  fact, 
the  entire  spillway  iliamiels  are  nnderdiaineil  with  open- 
jointed  vitrified  pipe  laid  in  gnivel-lilled  liemlies.  Sim- 
ilar drnins  extend  iimler  llie  base  of  the  embankment  in 
the  rivpr  beil  nenrh'  In  llie  ceiiler  line  so  tlinl   llie  waters 


of  percolation  will  And  an  outlet  to  the  inspection  gal- 
lery built  into  the  encircling  wall  of  the  pool.  The  entire 
spillway  system  is  built  of  heavy  concrete  floor  slabs  and 
walls  partly  reinforced  and  founded  upon  the  broken 
formation  of  mingled  rock  and  clay  with  a  view  to  taking 
up  the  shocks  of  the  waterfalls  and  preventing  all  erosion 
of  the  naturally  un.stable  material  of  the  side.  The  left 
spillway  is  perhaps  unique  in  being  built  in  cyclopean 
steps  upon  buttress  walls  placed  within  the  embankment, 
thus  constituting  virtually  a  concrete-faced-emhankment 
s]iill''av. 

OrTLET  TowEii  AND  G-VfEs — Another  interesting  fea- 
ture is  the  outlet  tower  and  the  gates  for  controlling  the 
flow  through  the  outlet  conduit  under  the  base  of  the  dam 
and  discharging  it  into  the  -spillway  pool.  The  tower 
(Fig.  10)  is  of  massive  reinforced  concrete  in  which  are 
set  12  gates,  at  two  different  elevations,  through  which 
water  from  the  reservoir  is  taken  into  the  central  cham- 
bers and  discharged  into  the  conduit  by  means  of  two  cyl- 
indrical hydraulically  balanced  valves  of  novel  design  at 
the  bottom  of  the  chambers.    Two  smaller  sluice  gates  in 
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llie  side  of  the  lower  niider  the  rvlindrii  ill  valves  aUo 
serve  for  the  iilt iiiiate  drainage  of  llie  reservoir.  The 
main  inlet  gates  are  of  standard  sliding  pattern,  each 
3\S  ft.  in  area.  The  two  cylindrical  valves  in  duplicate 
( lianiiiers  are  S  ft.  in  diameter  and  have  a  combined  di^ 
charge  capacity  of  2000  sec.-ft.  at  the  lowest  stages  of 
storage. 

A  jieciiliar  device  employed  in  tlie  operation  of  these 
gates  is  a  2x3-rt.  air  duct  extending  from  opiui  air  at  the 
lop  of  the  lower  through  the  walls  of  the  structure  to  the 
(op  of  llie  outlet  conduit  at  the  I'lilranee  of  the  T-fl.  diani- 
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etor  ji'l  «>f  wiiltT  lifldw  ciicli  ^i\U'.  'I'liCM'  iliitlH  relieve  llie 
tonili'iii'V  III  viitiiiiiii  iiihI  iiliviiile  llie  ( (iiisei|neii(  viltiiit  ions 
by  «  lilxTiil  wiipplv  iif  iiir  to  llie  ni|iiil  nml  I'lee  iliHcliar),'^ 
.if  water  tliniii;;!i  the  iniulnils. 

All  of  the  triites  are  (i|ieriite(l  liv  hvilriuilic  dil  pressnn' 
:i  evliixlci's  set   in  llie  i^'atehnii^e  Ihinr  iiiiiler  a  |itiiii|)iii;; 
istfiii  elect rieallv  npeinted. 
\eeess  to  the  <;ntehoiise  ami  conli'iilliii;;  iiiei  haiiisiii  is 

luri'tl  hy  a  siispensiiui  i'ooliiridp'  extending'  from  the 
iiiii  of  the  (lam  to  the  Ihior  «if  the  house  at  the  (op  of  <lio 
tower. 

nroiK  \\'ai,i.— .\n  im|>(irtaiit  feature  nf  eoiistnietioii 
was  the  eonerele  eiiloir  wall  (Viji.  2)  in  the  hed  of  the 
river  beneath  the  emhankment.  The  hottom  of  this  wall 
extends  lo  a  depth  of  from  'M)  (o  (ii)  f|.  lidow  the  (tri;,'iiial 
surfa(V,  with  additional  ]U'netration  of  the  foundation 
sinila  !>>•  means  of  irroutiui,'  the  lissnres  in  the  rock  and 
einv.  This  frrontini,'  proeess  and  the  results  ohtained  n> 
dotorniined  hy  test  were  ipiitc  fvilly  deserihod  in   Exci- 


shipe  of  '.i  lo  I.  Ihc  latter  \w\\)H  hrokun  \'i  ft.  nhovo  the 
pdiil  wall  iiy  a  eireiilar  lierni  10  ft.  in  width,  eonet.Mitrie 
with  the  pool. 

The  (lam  is  ahonl  l."tiMi  ft.  in  lenfjth  over  all.  The  road- 
way at  the  tdp  is  12  ft.  ahove  the  flow-line,  or  crest  of 
weir,  and  Iv'l  fl.  al)ov(.'  the  ori^'inal  river  lutd.  The  road- 
way over  the  top  of  the  dam  is  carried  across  the  two  spill- 
ways hy  means  of  reinforc(fd-concre(e  arch(!s  in  iJO-ft. 
spans  and  5-ft.  rise.  A  ooiicreto  railin;^  ;;nards  tiie  road- 
way and  carries  elect ric-wir<!  conduits  for  li^ihtinj,'  tin; 
structure,  tiie  ;;atehou.se  and  tin;  roadway  at  nij,dit. 

An  earth  dike  three-fourths  of  a  mile  loii^'  and  abont  1 
ft.  hi;,di,  level  with  the  to])  of  the  dam,  extends  from  th<? 
dam  soiitliward  oxer  the  mesa  to  the  foothill. 

CoNSrUI  CTION     I'l.AN  r 

'i"he  structure  was  luiill  uii<lcr  llioi(iii;,'lily  niodern  con- 
dilioiis.  'i'lu!  fall  of  tiie  'I'liukee  canal  into  the  Car.'^oii 
Wixer  all'ordcd  excellent  ojiportuiiily   for  the  installation 


Fk;.  n.     i'l.ACiXG  KMr.ANK.MKNT  Matkiual  i.v  liivKit  IJkd.  Lahoxtax  Dam 

(The  high  trestle  supported  the  belt  conveyor  which  brought   einbaiiknient  material  for  distribution  by  wagons.     The  outlet 
conduit   is   in   the   middle   of  the  view,   and  at  ripht  angles  to  it  is  the  cutoff  wall) 


XEERiXG  Ni:ws  of  Apr.  '■),  191  ;5,  and  subsequently  in  a 
paper  by  II.  S.  IJands  before  the  American  Society  of 
Civil  Eiifrineers. 

Thk  Dam — The  embankment  itself  was  composed  of 
two  portions.  The  upstream  portion  was  of  a  prejiarcd 
mixture  of  orravel  and  .soil  or  silt  in  nearly  e(pnil  |)art.s, 
which  was  found  by  careful  and  repeated  experiments  to 
approach  the  greatest  density  and  water-tightness.  The 
downstream  ])ortion  was  built  of  i)it-run  gravel  to  afford 
a  ready  and  harmless  escape  for  water  percolating  through 
the  upstream  water-tight  section. 

The  reservoir  slope  is  protected  Ijy  12  in.  of  coarse 
gravel  next  to  the  embankment,  with  an  outside  coat  of 
24  in.  of  roughly  hand  placed  stone  riprapping. 

The  cro.ss-.sect ion  (Fig.  2)  of  the  dam  has  a  top  width 
of  20  ft.,  an  upstream  slope  of  ."!  to  1  and  a  downstream 


of  a  hydro-clectrie  plant  of  1.500  kw.  capacity,  which  suit- 
sequent  to  the  constniction  of  the  dam  has  been  leased  to 
an  eleetric-powcr  operating  company.  With  this  electric- 
!)o\ver  plant  as  a  basis  the  construction  plant  for  the  dam 
was  designed  to  make  the  fullest  use  of  the  cheap  power. 
The  only  steam  ])owcr  employed  was  for  traction  engines 
for  rolling  the  cml)anknient,  small  locomotives  for  borrow- 
l)it  hauling  and  lor  the  operation  of  two  small  steam- 
shovels  wliich  were  in  u.'^e  iiel'ore  completion  of  the  main 
power  plant.  All  other  portions  of  the  plant,  including 
the  main  borrow-pit  shovel,  the  dragline  excavator,  a  mini- 
ber  of  belt  conveyons,  a  sand-cement  plant,  the  cableway, 
|iuinps,  derricks,  blowers  and  drills,  were  operated  by  elec- 
tric motors.  Probably  the  first  fully  successful  electric 
shovel  was  employed  on  this  work  and  handled  the  500,000 
cu.yd.  of  gravel  at  a  cost  verv  much  below  what  a  steam 
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shovel  would  have  shown  at  the  local  prices  for  coal.  All 
of  the  electric  equipment  was  highly  effective,  convenient 
and  satisfactory  throughoiit. 

A  novel  application  of  the  belt  conveyor  was  employed 
for  delivering  the  entire  quantity  of  embankment  mate- 
rial, about  700,000  cu.yd.  This  conveyor  of  925  ft.  in 
length  bv  30  in.  in  width  extended  overhead  and  to  the 
middle  of  the  main  embankment  (Fig.  11)  from  the  stor- 
age bins  for  gravel  and  soil,  which  were  filled  by  means 
of  dump-car  trains  from  the  borrow-pit. 

The  peculiar  advantages  of  this  conveying  system  were 
found  not  only  in  reduced  cost  of  delivery  but  in  the 
facilities  afforded  for  securing  a  perfect  blending  of  the 
embankment  materials  to  form  the  water-tight  mixture. 
This  mixture  as  well  as  the  gravel  portion  of  the  dam  was 
delivered  by  dump  wagons,  loaded  through  chutes  from 
the  conveyor,  and  thoroughly 
rolled  in  3-in.  layers  by  10-ton 
traction  engines. 

Other  belt  conveyors  were 
used  for  delivering  concrete 
gravel  to  the  screening  plant 
and  to  the  mixing  plant.  The 
concrete-mixing  plant  was  also 
of  modern  design,  employing 
mechanical  devices  for  propor- 
tioning, assembling  and  mix- 
ing the  ingredients  with  a 
minimum  of  manual  labor.* 

A  sand-cement  plant  for 
mixing  and  regrinding  port- 
land  cement  with  local  sands 
was  also  electrically  driven 
and  equipped  with  a  conveyor 
system.  A  large  portion  of 
the  concrete  in  the  dam  was 
built  of  this  form  of  cement. 

The  70,000  cu.yd.  of  con- 
crete in  the  spillways  and 
other  structures  was  delivered 
by  the  main  cableway  of  1600 
ft.  span  with  a  transverse 
movement  of  750  ft.  and  15 
tons  capacity,  operated  by  a 
.'UiO-hp.  electric  motor.  In  dc- 
fail,  the  concrete  was  placed 
by  a   local   adaptation   of   the 

spouting  method.  The  cableway  also  delivered  all  of  the 
slope  paving  and  much  of  the  screened  gravel  and  other 
materials  used  in  drains  and  elsewhere.  The  cai)leway, 
furthermore,  was  almost  indi.spensable  for  moving  heavy 
equipment  and  doing  other  kinds  of  work  in  connection 
with  the  construction. 

The  construction  program  extended  over  a  period  of 
about  four  years,  ending  in  January,  1915,  and  was  car- 
ried out  in  accordance  with  a  predetermined  schedule  and 
at  a  cost  of  about  $50,000  within  the  preliminary  estinuite. 
The  work  was  done  by  the  administration  forces  of  the 
fnitcd  States  Fleclamation  Service  directlv  in  charge  of 
the  Truckee-Carson  Project  Maruiger,  acting  through  a 
resident  engineer  and  a  snperintetidcnt  of  construction 
located  at  the  model  caiii|i  near  the  site  of  tlic  work. 
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There  has  been  a  steady  and  rapid  development,  during 
the  past  three  or  four  years,  in  the  application  of  internal- 
combustion  engines  using  gasoline  or  kerosene  as  fuel  to 
the  driving  of  light  locomotives.  The  early  deveropment 
was  in  the  field  of  locomotives  for  use  for  mining  purposes 
and  around  industrial  plants.  These  machines  were  of 
comparatively  small  size  and  power.  Bccently  larger 
machines  have  been  built,  especially  designed  for  switch- 
ing service. 

From  present  appearances  the  time  is  near  at  hand,  if 
indeed  it  is  not  already  here,  when  the  gasoline  locomo- 
tive will  displace  the  steam  locomotive  for  switching  pur- 
poses in  very  many  places.    True,  the  gasoline  locomotive 


•The  use  of  nniKl-cpniriit  on  l{i>clamatlon  HptvIco  projects 
WMH  rtxRcrUiprI  In  "KnKlrn'firlrm  NoWB,"  Feb.  16.  1912,  n.  305; 
Mar     20,    l»13.   p     r.«2;   Juiin    lit.    I!i|3.    p     1271 
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FOK  A  Tkxas  Railway 

(Built    by    the    McKeen   Motor   Car   Co.,    Omaha,    Neb.) 

has  not  as  yet  attained  such  size  and  ca])acity  that  it 
can  replace  steam  locomotives  in  the  operation  of  a  large 
city  terminal  yard.  There  is,  however,  an  enormous 
amount  of  work  done  by  switching  locomotives  around 
country  stations  and  in  the  yards  and  shops  of  manu- 
facturing plants  and  other  industries.  If  this  work  is 
done  by  steam  locomotives,  either  a  switching  locomo- 
tive must  be  kept  lired  up  all  day  to  do  perhaps  not  more 
than  one  or  two  hours'  work,  or  el.se  the  local  freight 
train  must  be  delayed  so  that  its  loconu)tive  can  do  the 
work.  Either  of  these  i)lans  is  extremely  costly  for  the 
amount  of  work  done. 

Ga.soline  locomotives  are  now  available  which  can  do 
three- four! lis  or  jiossibly  nine-tenths  of  this  work  as 
well  as  a  steam  locomotive.  The  gasoline  locomotive  is 
always  ready  for  use  when  it  is  needed,  without  the  delay 
of  getting  up  steam,  and  uses  fuel  only  while  it  is  actually 
at  work.     'I'lie  fuel  it  us(>s  is,  of  cour.-<e,  far  more  costly 


April  22.  MM.-. 


K  Mils  K  I',  i;  I  \  (i     N  i:\vs 


7(5:5 


thtll  till'  *'"»l  Ixiriii'ij  liv  llir  sli'iiin  liuoinnliNo,  liiil  IIh' 
qUfllitity  il  <>s<>s  is  so  siinill  lliiil  tin-  ailiial  fnil  r\|ii'iisi! 
may  !><'  I*'"*'  tl>'>'>  I''"'  "'  ''«'  '^t*')i>ii  iiKoinniivc. 

Of  ronisi".  oiu'  ^irat  ail\aiita;;('  of  tin-  ;;as(>lmo  Idcomi)- 
tiw  oviT  liu'  stt'am  loitiniolivc  for  switiliiii^;  Hcrvitc  is 
thtt  it  is  a  p'aird  madiiiu'.  Nearly  all  Hwilcliiii;;  MTvicc 
IK  doiH'  nt  It'W  spcftl,  and  oii;.'lit  ••>  !•«'  m»  dniif  to  nMliitf 
(]lin)H>;('  to  rollinu'  stock.  The  wonder  is  that  none  of  the 
8teaii>-loeiinioti\e  liuildeis  has  ever  nut  on  the  niark(!l  a 
p<«rc<l  switehin;;  ioeoniotive  Tor  li^dit  work,  hnilt  alon^' 
the  linos  (if  the  present  iriisidine  ioeoniotive.  A  \erv  lar|,'e 
market  ini;;ht  ha\t'  lieen  found  lor  .-nrh  a  nunhine  had  it 
^rr  Im'»mi  developed. 

(Vrfain  features  of  ad\antaue  of  the  piscdine  loeonio- 
loe  t>\er  the  steam  loconiotivi'  deserve  especial  eni|)liasis. 
The  lirst  is  that  the  eufjine  driver  on  a  ;;nsolino  locoino- 
Iivi*  has  a  niucli  iietter  op]>ort>inity  to  see  what  he 
is  (loiui;  and  how  his  train  is  heinji  handled,  since  lie 
l(K>ks  directly  out  upon  it  from  the  cah  and  does  not,  have 
hi,"*  vision  interfered  willi  liy  the  boiler  or  tlie  tender  or 
clouds  of  escajiinj;  steam,  as  happens  very  often  in  steam 
switehiiif,'  .service.  Aijain,  in  the  operation  of  these  loco- 
motives, the  fireman  i.s,  of  course,  dispen.sed  with,  making 
a  large  saving  in  running  e.xpenses.  Still  further,  as  e.s- 
caping  smoke  and  steam  and  the  noise  of  the  exhaust  are 
eliminated,  the  machines  can  he  operated  in  ])Iaces  vvliere 


Fiii.  V*.     Plan  of  ^lAcmxKiiY   foh  {Jasolink-Engim;- 
Dkivkx  Switching  Locomotivk  of  500  }Ip. 

(Designed  by  the  McKeen   Motor  Car  Co.) 

a  steam  switching  locomotive  would  give  rise  to  ])or]ietual 
complaint  and  threats  of  damage  suits  or  injunctions. 

Turning  now  to  the  gasoline  locomotives  actually  on 
the  market,  we  illustrate  in  Fig.  1  a  300-lip.  gasoline 
locomotive  recently  built  by  the  MeKe(Mi  Motor  Car  Co  , 
i)f  Omaha,  Xeb.,  for  the  Motley  County  Ry.  of  Texas. 
This  machine  is  now  in  use  in  freight  and  switching  ser- 
vii-o  iietween  Hoaring  Springs  Junction  on  the  Quanah, 
Acme  &  Pacific  Ry.  and  tlie  town  of  Matador,  Te.x.  As 
showing  its  capacity  for  road  service,  it  is  interesting  to 
note  that  the  machine  made  the  trip  from  Omaha  to  its 
destination  under  its  own  ])ower. 

The  locomotive  has  a  total  weight  of  (id.OOO  lb.,  of  wliich 
Ki.OOO  li).  is  on  the  four  driving  wheels.  Tlie  gasoline 
eiiu'ine  used  is  a  six-cylinder  machine,  the  cylinders  lieing 
!1  in.  in  diameter  and  15  in.  stroke,  corresponding  in  gen- 
eral design  to  the  engines  used  on  the  McKeen  motor  cars, 
liuilt  by  the  same  company. 

The  general  arrangement  of  the  machinery  is  shown 
in  Fig.  2,  which,  however,  is  a  plan  of  the  machinery  u.sed 
on  a  locomotive  of  500  hp.,  for  which  the  McKeen  Co. 
has  made  the  designs  but  which  has  not  yet  been  built. 

From  the  center  of  the  crankshaft  a  Mor.se  chain  drive 


rotate.-  a  sleeve  which  turns  freely  on  the  rear  driving 
axle.  A  midtiple disk  friction  clutc  b  on  this  axle  |)(Minith 
the  sleeve  to  rotate  freely  when  I  he  clutch  is  disengaged, 
or  puts  it  in  connection  with  a  s|Mdckel  driving  a  Morne 
chain  passing  over  a  sjirockel  on  the  front  driving  axle.  A 
clutch  on  the  latter  axle  enables  the  engine  to  either  de 
liver  power  direct  to  the  driving  wheels  or  to  drive 
them  tbrough  tlie  meiliiini  of  a  series  of  spe(Ml-re(liicing 
gears,  the  latter  being  used,  of  course,  wlnm  tlw;  locomo- 
tive is  starting  a  train  or  hauling  heavy  loads.  When 
in  low  gear,  and  running  at  a  speed  of  six  miles  an  hour, 
the  .'SOO-bp.  locomotive  is  designed  to  prodiici!  a  drawbar 
|iull  of  12,000  II).  Tlic  clntcli  is  operal('il  by  c(jiiipr(!SK(!d 
air,  supplied  by  a  two-cylindci  .">  in.  :iir  compn'ssor  driven 
from  the  engine  crankshaft,  vvliirli  al.-o  furnishes  air  sup- 
ply for  the  brakes.  There  is  al.so  provided  an  auxiliary 
air  compressor  in  the  cab  for  emergency  service. 

A  notable  feature  is  llnif  lierringbonc  gears  are  used, 
giving  great  strength  to  withstand  tlu-  sjiocks  of  service. 
The  water  circulated  fi-oin  the  (ylindcr  jackets  is  (tooled 
by  the  fuliular  radiator  seen  on  the  roof  of  tlu;  engine  cab, 
which  has  ISfiOO  sq.ft.  of  cooling  surface.  On  high  gear 
the  locomotive  can  make  Hi  miles  per  hour  with  the  en- 
gine running  at  .'550  r.p.ni. 

Mr.  McKeen  has  also  designed  a  gasoline  locomotive 
of  .")()()  hp.,  the  general  construction  being  similar  to  that 
of  the  .'500-hp.  locomotive  herewith  illustrated,  all  parts 
being  enlarged  in  jiroportion  to  their  increased  work. 

While  this  500-]i]).  locomotive  has  not  yet  been  con- 
structed, a  gasoline-electric  locomotive  of  smaller  nominal 
power  but  greater  hauling  capacity  has  been  built  by  the 
(■eneral  ?>Iectric  Co.  for  the  St.  Paul,  Rochester  & 
Dubuque  Electric  Traction  Co.  Tt  is  in  service  between 
.Minneapolis  and  Northfield,  Minn.  This  locomotive  has 
two  8-cylinder  gasoline  engines  of  the  tyjie  used  on 
the  (Jeneral  Electric  motor  cars.  Each  of  these  units 
drives  an  electric  generator  supplying  current  to  electric 
motors  mounted  on  each  of  the  four  axles  of  the  locomotive 
The  total  weight  of  the  machine  is  111,000  lb.  and  it  is 
claimed  to  have  a  maximum  draw-bar  pull  of  30,000  lb. 
The  engines  are  rated  at  about  400  hp.  The  cost  of  this 
machine,  with  its  necessarily  e\|)ensive  electrical  equip- 
ment, is  doubtless  considerably  greater  than  that  of  the 
jMcKeen  machine,  with  its  straight  mechanical  gear. 

Gasoline  switching  locomotives  built  by  the  Baldwin 
Locomotive  Works,  and  having  speed-reducing  gears  sim- 
ilar in  general  design  to  those  used  on  automobiles,  were 
described  by  A.  II.  Ehle,  manager  of  the  gasoline-locomo- 
tive department  of  the  company,  in  a  pai)cr  read  before  the 
Society  of  Automobile  Engineers,  at  its  annual  conven- 
tion in  New  York  on  Jan.  7.  The  heaviest  of  these  loco- 
motives is  a  machine  weighing  18  tons,  capable  of  devel- 
oping a  drawbar  pull  on  low  gear  of  6000  II). 

According  to  Mr.  lOhle,  one  of  these  machines  built  for 
the  Kellogg  Toasted  Corn  Flakes  Co.,  in  a  recent  test 
exceeded  its  guaranteed  draw'bar  ])ull  by  about  50%, 
when  o])erating  on  either  gasoline  or  kerosene.  The  fuel 
consumption  was  foniid  to  lie  about  I ',4  li'^^-  pcr  hr. 
when  hauling  a  train  of  80  tons  back  and  forth  over  a 
track  having  level  stretches  and  grades  as  high  as  3%,  the 
engine  running  on  the  low  gear. 

These  illustrations  are  sufficient  to  show  the  rapid  de- 
velopment of  the  gasoline  switching  locomotive  for  in- 
dustrial purposes  and  the  ])o.ssibilities  of  its  use  for  lighter 
switchiim-  service  in  railway  yards. 
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iuHi>sarv  to  avoid  or  by-pass  these  troublesome  points,! 
and  this  was  the  case  in  the  old  tunnel  shown  in  Fig.  1. 
The  73rd  St.  tunnel  mentioned  above  was  located  at  a 
much  deeper  level  in  order  to  insure  solid  rock  through- 
out, its  invert  being  153  and  137  ft.  below  datum  at  the 
intake  shaft  and  shore  shaft  respectively.  The  Wilson 
Ave.  tunnel  is  located  at  slightly  less  depth,  its  invert 
being  at  128  ft.  and  140  ft.  at  lake  and  sliore  shafts  re- 
spectively. 

In  order  to  determine  the  depth  and  character  of  bed- 
rock, the  usual  auger  l)orings  were  replaced  by  a  number 
of  bore-holes  put  down  with  a  diamond  drill  (Engineer- 
IXG   Xews,   Dec.   12,   1912).     These  showed  solid  rock 
The  water  supply  of  the  city  of  Chicago  being  taken      at  depths  of  57  to  75  ft.     Above  this  were  beds  of  clay 


;SyyOF>I6 — Till'  water  suiiphj  of  Chkaijo  is  to 
he  increased  by  a  new  intake  tunnel  extending 
three  miles  under  the  lake  to  an  intake  crib  and 
five  miles  under  the  city  to  a  pumping  station  of 
100.000.000  gal.  daily  capacity.  The  tunnel  will 
be  of  horse,-<hoe  section,  13  ft.  wide  and  12  ft.  high, 
and  will  be  at  such  a  depth  as  to  keep  within  the 
solid  rock.  The  tunnel  will  be  built  by  the  city, 
on  the  day-labor  plan.  The  intake  crib  and  shaft 
and  the  tunnel  connection  will  he  built  by  con- 
tract.    Work  is  already  in  progress  on  the  tunnel. 


from  Lake  Michigan,  the  earlier  pumping  stations  were 
located  near  the  shore,  and  with  the  rapid  growth  of  the 
city,  many  of  the  pumping  or  force  mains  of  the  distri- 
bution system  have  been  extended  until  tliey  are  of  un- 


and  gravel  of  varying  character,  the  former  including 
soft  clay,  liver  or  ''quaking"  clay,  stiff  clay  and  hard- 
pan.  Similar  borings  on  the  line  of  the  land  tunnel 
showed  rock  at  depths  varying  from  14  to  78  ft.     These 
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Fig.  1.    Plan  and  Profile  of  the  8-Mile  Wilson  Ave.  Tunnel  for  Increasing  thi:  W  atki:  Sii-ply  of  Chicago 


economical  length  and  of  insulhcient  cajmcity  toward 
their  extremities.  The  policy  of  tlie  Department  of  Pub- 
lic Works  is  to  improve  these  conditions  by  dividing  the 
city  into  districts,  each  with  a  pumping  station  located 
approximately  at  its  center.  These  stations  have  a  nor- 
mal capacity  of  100,000,000  gal.  daily,  and  in  order  to 
supply  this  flow  economically  they  are  served  by  gravity 
tunnels  forming  extensions  of  the  lake  intake  tunnels. 

One  of  the  latest  of  these  district  water-supply  systems 
is  that  known  as  the  Southwest  system,  the  tunnels  for 
which  were  <om[)lete(l  in  1!)11.  This  has  an  intake  crib 
and  shaft  2.1  miles  from  shore,  with  a  tunnel  to  a  shore 
shaft  and  land  tunnels  under  73r(l  St.  antl  State  St.  to 
serve  three  pumping  stations.*  A  second  system,  wliich 
ha.s  been  coniiiieuced  recently  for  the  benefit  of  the  north- 
west section  of  the  city,  comprises  a  3-mile  lake  intake 
tunnel  and  five  miles  of  land  tunnel  under  Wilson  Ave. 
to  a  pumping  station  at  Lamon  Ave.  (Mayfair).  The  plan 
and  [)r()file  of  this  are  shown  in  Fig.  1. 

Tt'NNKLH 

Ifi  tiiiiny  of  the  older  lake  iiitiikc  tunnels  dillicultie-i 
were  cncouiitercd  due  fo  the  Imil  eluiraeter  of  the  ground, 
most  of  these  tuniuds  being  in  the  material  overlying  the 
rock.      In  several  <'ases  deviatioii-i  in  line  and  grade  were 


l)orings  cost  about  ^MO.S  and  $1.51  per  lin.ft.  for  the 
lake  and  land  tunnels  respectively. 

The  intake  tunnel  will  have  vertical  sides,  a  semi- 
circular roof  and  an  invert  floor.  It  will  be  lined  with 
concrete  having  a  normal  thickness  of  12  in.  and  a  mini- 
mum thickness  of  10  in.  For  about  5883  ft.  from  the 
intake  shaft  the  tunnel  section  is  12  ft.  3  in.  wide  and 
13  ft.  high,  and  for  the  remainder  of  its  length  it  is  11 
ft.  4  in.  wide  and  12  ft.  high.  The  shore  tunnel  is  of 
the  latter  section  throughout.  These  sections  are  shown 
in  Fig.  2,  aiul  their  respective  properties  are  given  in  the 
accomjjanying  table. 

PROI'ERTIES  OF  SECTIONS  OK  THE  WILSON  AVK.   WATEH 


TUN.MEL  AT  CHIC.VOO 


Section 
from 
Intake 
Shaft 

LenKth,  ft 5SS3 

Area,    sq.ft 139. 2;i 

r«-rlmet»'r.     ft 43. .'.2 

Hyil.    railluH,    ft 3.20 

Veloflly.    ft.   per   sec 3.89 

Capiu'lty,  niUI.  kuL   per  24 

hr SSO 

LosM    of    hea<l    In    ft.     per 
inoo    ft.*    0.2S1 

Ciincrete    cu.yd.    p<T    ft.    In 

12-ln      rink'     1.7  1  l.iil 

(Jock   cxi-av    I'u.yd.   per  ft. 

(to  lu'iit   line)    ti.'.m  i;  lU 

*Total    loHH  of    head    In    main   tunnel    (liitak 
Hhufl),   901    ft. 


Shore 
Shaft 
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11S.7S 

40.16 
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12- Ft.  Section . 

Lincoln 
Shore      Ave.  to 
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From  tlu'  foot  of  tlif  iiitiiki'  shaft  tlu-rc  is  an  asirinliiif; 
frrtde  of  0.1(>/(.  for  '».SS;{  ft.,  folldwcd  l»y  a  (li'striiding 
j»rade  of  iVi'/v  to  the  shoiv  shaft.  Thus  Ihi-  tuiiiu'l  will 
ilrtili  to  botli  shafts  when  it  Ih-iohu's  nt'ct'ssaiv  to  imiiip 
it  out  for  iiis|H'ili(iii.  l-'ntin  the  sliorc  shall  is  a  ^;ratii' 
of  0.7''59r  to  the  hi^'hcr  lovt-l  of  tiic  lainl  tiuiiH'I,  wliiili 
tunnel  luis  jiradi's  of  0.'^%  tk'scfiiihii;;  in  l)otii  liircc- 
tionH  to  tlio  sliafts.  The  (icpth  at  the  |>nni|)  sliaft  will 
Iw  alHUit  Ml    ft.,  or   110  ft.  hfiow  (latiiin    (wattT  k-vi'l). 

It  is  tlu"  i>ra(tiii'  of  tlu-  lity  to  hnihl  all  its  tunnols 
undtT  the  streets  in  order  to  avoid  tronhle  from  linildin^ 
foundations,  ete.  lrrei,Mdarities  in  the  street  layout  nu»:- 
I'jtsitate  IhmuIs  in  the  line  of  the  tunnel  at  three  points. 

'rr\M:i,  CoNNiK  rioNs 

Hovond  the  pnnip  shaft  at  the  Mayfair  end  of  the  land 
tumu'l  there  is  to  bo  a  short  sjui)  tunnel  of  lO-ft.  horse- 
shoe seetion  (KijJ.  2).  At  Lincoln  and  Lawndale  Aves. 
thort*  will  ho  a  lateral  hraiuh  of  8-ft.  eireular  section. 
These  are  to  alFord  eonnections  with  other  water  tunnels. 

In  addition  to  its  main  ])urpose  of  siipplyinjx  the  new 
Mavfair  pumpim:  station.  Die  Wilson  Ave.  tunnel  will 
afford  an  auxiliary  supply  to  the  present  Lake  View 
punipinji  station,  ahout  three  blocks  south  of  the  shore 
shaft  (Fij;.  1).  This  latter  is  served  by  a  (i-ft.  intake 
tunnel  to  the  Lake  N'lcvv  nili  (2  miles),  but  ibis  will  l)c 
insufficient  for  the  new  punipini::  ])lnnt  witii  a  total  ca- 
iweity  of  100.000.000  jjal.  daily.  An  S-ft.  circular  tun- 
nel has  been  built,  therefore,  to  connect  tlie  .shore  sliaft 
of  the  new  tunnel  with  tlie  Lake  View  pumping  station, 
about  MOO  ft.  This  was  built  in  1!>1;>  by  the  day-labor 
system  under  the  Department  of  Public  Works,  at  a 
cost  of  $23  per  ft.  of  completed  tunnel. 
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Fig.  '3.    Ckoss-Sictions  ok  thi:  Wilson'  .\ve.  Tuknel, 
Chicago 

Besides  this  a  connection  will  be  made  between  the 
new  12-ft.  intake  tunnel  and  the  intake  shaft  of  the  old 
6-ft.  intake  tunnel,  so  that  the  Lake  View  or  two-mile 
intake  crib  may  bo  abandoned  and  both  tunnels  supplied 
with  water  from  the  new  three-mile  crib. 

SlI.VFTS 

The  intake  shaft  at  the  new  crib  is  shown  in  Fig.  4. 
It  will  he  14  ft.  diameter  inside  the  concrete  lining, 
which  will  be  18  in.  thick  in  .soft  material  and  12  in. 


thick  in  rock.  It  will  he  extend<'d  up  within  tiie  well 
of  the  crib  by  means  of  a  cylinder  of  cast-iron  sections, 
(5  ft.  high,  put  together  with  interior  tlanges  and  bolts, 
all  <'overed  with  an  K-in.  concrete  lining.  This  cylinder 
will  be  extenili'd  far  enough  jpennitb  Ibc  lloor  of  tin'  crib 
to  reach  stable  nnilerial. 

During  tlie  lonst ruction  of  the  shall   inul   tunnel,  this 
cvlindcr  will   rniin   |imiI  of  ibc  working  -biill,  :ii]il   it>  lop 
I 
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Fig.  3.     Typical  Cross-Section  of  the  Intake  Cum 
FOR  THE  New  Wilson  Ave.  Water  Ti'nnel,  Chicago 

will  be  about  5  ft.  above  water  level.  When  the  tunnel 
is  completed,  the  upper  sections  will  lie  removed,  to  a 
depth  of  10  ft.  below  water  level,  and  the  cylinder  sur- 
mounted by  the  columns  and  framework  for  a  vertical 
cylindrical  screen  structure. 

The  shore  shaft,  at  Wilson  Ave.  and  Clarendon  Ave., 
is  12  ft.  inside  diameter,  with  the  bottom  140  ft.  below 
datum.  For  u.se  as  a  construction  shaft  it  has  a  3-ft. 
sump,  but  this  will  lie  filled  after  the  completion  of  the 
tunnel. 

This  shaft  was  sunk  from  a  timbered  pit  18  ft.  square 
and  about  8  ft.  deep.  To  pass  through  strata  of  loose 
and  water-bearing  sand  a  steel  shell  131/^  ft.  diameter 
was  sunk  until  it  had  entered  well  into  the  blue  clay 
with  its  lower  edge  28  ft.  below  datum.  Here  the  ex- 
cavation was  enlarged  and  the  sinking  continued  in  open 
cuts  with  lifts  of  about  4  ft.,  each  lift  being  lined  with 
vertical  3-in.  tongued-and-grooved  lagging  sujiported  by 
two  interior  ring  braces  4x1  in.  This  method  was  fol- 
lowed until  solid  rock  was  reached  (about  (i5  ft.),  and 
drilling  and  blasting  were  then  employed.  The  concrete 
lining  is  12  in.  thick  in  rock,  15  in.  inside  the  timber 
lagging  and  9  in.  inside  the  steel  shell.  The  shaft  cost 
$10(5.70  per  ft.  in  depth. 

Intake  Chib 

The  intake  crib  will  be  located  three  miles  from  shore, 

in  water  35  ft.  deep,  with  its  intake  ports  about  41^  ft. 

above  the  lake  bottom  and  their  tops  221/2  ft.  below  the 

surface.     Its  port  area  is  sufficient  to  give  the  crib  a 
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liow  capacity  of  350,000,000  gal.  per  24  hr.,  with  a  veloc- 
ity of  only  1.02  ft.  per  sec.  in  the  ports.  Fig.  3  is  a 
tj'pical  cross-section  of  the  crib  and  superstructure. 

The  crib  will  consist  essentially  of  two  concentric  steel 
cylindrical  shells,  connected  by  radial  partitions  to  divide 
the  annular  space  into  sixteen  compartments  or  pockets, 
which  will  be  filled  with  concrete  when  the  crib  has  been 
sunk  in  place.  The  shells  are  42  ft.  deep,  with  cutting 
edges  as  shown.  The  inner  one  will  he  40  ft.  diameter. 
The  outer  one  will  be  90  ft.  diameter  for  about   14  ft. 


P^ 
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I'Ki.    I.       SkcIMiN  ()!•    rilK  I.NTAKR  SH.\n'  OK  TIIK   Wil.SoN 
\Vi;.  'I'lIiNNKF,,  ClIU'AOO 

I'roni  the  bottom  and  tlitii  lapiTiiig  to  TO  ft.  at  the  top. 
This  i^ivcM  a  conical  or  incliiicd  laci  to  lufak  the  force 
of  the  waves  and  of  ice  pressure. 

There  will  be  eiglit  intake  ports  8.\I0  ft.,  extending 
through  the  concrete  iinil  leading  from  the  lake  to  tlie 
interior  well  (tf  the  crib.  Within  the  well  will  be  the 
top  of  the  intake  shaft,  with  screens,  as  described  above. 

Upon  the  crib  Hubstrnctnre  will  be  a  circular  wall  of 
granite  niusuriry  forming  the  outer  side  of  an  annular 
structure  surrounding  the  well,  .\bove  this,  but  not 
extending  entirely  around  the  crib,  will  be  an  upper 
story  with  living  (|uarters  for  (he  iillcMdiMits  niainlained 


at  the  crib.  A  steel  truss  roof  will  extend  over  the 
building  and  well,  and  will  he  surmounted  by  a  tower 
carrying  lights  as  a  warning  to  vessels.  On  the  most 
sheltered  side  will  be  a  concrete  landing,  with  steps. 
This  will  be  huilt  on  wood  piles  and  surrounded  by  steel 
shoetpiling. 

There  is  no  bottom  to  the  compartments,  but  suffi- 
cient buoyancy  for  floating  the  crib  into  place  will  be 
furnished  by  means  of  the  ports  (closed  temporarily  with 
bulkheads)  and  by  vertical  flotation  cylinders,  one  in 
each  compartment.  The  crib  will  be  sunk  by  admitting 
water  to  these  closed  spaces.  The  compartments  will  be 
pumped  out  one  by  one  aiul  filled  with  concrete  laid  in 
the  dry.  If  the  cutting  edges  should  fail  to  seal  any 
one  of  the  pockets,  clay  will  be  deposited  on  the  outside 
(and  in  adjacent  pockets  if  necessary)  to  enable  the 
pocket  to  be  pumped  out.  The  bottom  of  the  lake  will 
be  dredged  to  give  a  level  surface  for  the  crib,  so  that  it 
will  land  in  a  vertical  position. 

The  conditions  of  stability  and  loading  of  the  crib  are 
as  follows : 

1.  Steel  Cril)  Riveted  Complete  and  Floating.  Total 
weight.  6o6  tons;  center  of  gravity  !!•  ft.  above  the  bot- 
tom of  shell : 


Volume  required    to    float     

Volume  of  S  ports     

Volume   of  S  cyls.  10  ft.  diam 

Volume  of  S  cyls.   6    ft.   diam.    to   datum. 

Draft,     mean     

Force    due    to    30-lb.    wind 


21,000  cu.ft. 

13,230  cu.ft. 

9,080   cu.rt. 

4,250   cu.ft. 

17.5   ft. 

4S,000   lb. 

Wind     moment     1,056,000  ft.lb 

Draft    with    wind    (max.)    21  ft. 

2.  Sinking  the  Steel  Crib.  The  volume  of  water  re- 
quired is  8000  cu.ft.,  and  the  approximate  time  is  cal- 
culated at  5  min.  The  load  will  be  1T85  lb.  per  lin.ft. 
of  cutting  edge  and  297  lb.  per  sq.ft.  on  the  contact  area 
of  the  3-ft.  fins  which  stiffen  the  cutting  edge. 

3.  Placing  the  Concrete.  The  steel  shells  are  de- 
signed to  withstand  the  hydrostatic  pressure  when  water 
is  pumped  out  of  the  compartments  so  that  concrete  may 
be  placed  in  the  dry. 

4.  Substructure  and  Superstructure  Completed  (rest- 
ing on  the  bottom  in  35  ft.  of  water).  The  total  weight 
on  the  foundation  will  be  14,000  tons  or  5480  lb.  per 
sq.ft.  of  bottom.  The  overturning  moment  due  to  a  30- 
11).  wind  and  ice  at  fO.OOO  lb.  per  lin.ft.  is  101,360,000 
ft.-li).  This  gives  a  pressure  of  1480  lb.  per  ft.  on  the 
toe.  or  a  maximum  pressure  on  the  bottom  of  (iOtJO  lb. 
per  scj.ft. 

Co.V.sTlUCTION    WoiiK 

Bids  for  tlie  land  tuiuicl  were  oi)ened  June  25,  1914. 
but  were  rejected  as  being  too  high.  The  city  engineer 
considered  that  the  work  could  be  done  at  less  expense 
l»y  day  lal)or,  and  on  July  2,  191  1,  the  city  council  grant- 
ed perini.ssion  to  the  Department  of  Public  Works  to 
carry  out  tlie  construction  on  this  system.  Up  to  Decem- 
I  er,  191  I,  tlic  shore  shaft  had  l)een  completed,  and  work 
commenced  on  the  three  other  shafts.  About  580  ft. 
of  tunnel  had  been  driven  wi'st  from  the  .shore  shaft. 
.\  notable  feature  is  that  the  plant  is  electrically  oper- 
ated, including  the  hoists,  compressors,  pumps,  concrete 
mixers,  etc. 

•As  the  construction  of  the  lake  intake  crib  and  shaft 
will  involve  spi'cial  methods  and  ecpiipment  it  is  pro- 
po.sed  to  have  this  part  of  the  work  done  by  contract, 
mid  bids  were  opened  Dec.  2,  191  I.  The  contract  fui 
tins  intake  crili  and  shall  and  for  2128  ft.  of  tunnel  run 


\i.iii  •.'•.'.  I'.'i:. 
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„,„.  vvi-st  I'n'in  llu-  >lialt  was  Id  U>  Ww  lMt/.siin<.iis  &. 
Coiiiicll  DriHlgi"  &  l)«><k  Co..  of  Cliini^'o.  at  ^lOit.n'.i. 
This  aiuouiit  is  ilistribiitod  as  follows:  ('ril>,  $  I  :)!•,():(); 
suiH-rstnictuiv  of  cril).  $|-.\000;  lan.linn  at  crib.  $17,- 
818;  iiitaki-  shaft.  $".'0.i:t:.  ft.;  Imin.-I  {'iViH  ft.).  $l(i:»,- 

85(;.  ,  .      ,, 

Tlu'  iK'partiiu'iit  of  I'lililic  Works  proposos  to  dnvf  tlio 
lake  tuuiu'l  1)V  day  lal.or  for  1  1.000  ft.  cn.st  from  tin" 
shoro  sliaft.  toinoi-i  tlu-  coiitrart  .section.  This  day-lahor 
work  iuul  advanced  alu.ut  'JOOO  ft.  by  January,  lifir). 
It  may  bo  continued  beyond  the  11.000  ft.  if  the  con- 
tmet  section  is  not  then  completed.  It  is  expected  to 
have  the  land  tunnel  c..n>pletcd  by  191S.  and  tiie  intake 
rrib  and  lake  tunnel  completed  and  ready  for  service 
nbtuit  the  same  time.  The  total  cost  for  the  tunnels  and 
shafts  is  estimated  at  $1,550,870. 

The  desij^Mi  and  execution  of  the  work  are  under  the 
diriH'tion  of  .lobn  Erii'son.  City  Kn^'ineer.  and  II.  S. 
Baker.  Assistant  City  Eiiirineer.  The  construction  work 
on  the  entire  tunnel  is  under  the  direction  of  H.  W. 
Clnusen.  Knjjiuccr  of  \Vatcr-\V.>rks  Construction. 


Street  Cosa^to^ff's  at  SEateirsec° 

In  Chieajio  .street  pavement  construction  it  is  the  gen- 
eral i>oliev  to  eliminate  the  step  from  the  curb  to  the 
street  level  in  resideni'C  and  retail  busines.s  streets,  both 
at  street  intersettions  and  at  alley  returns  where  pedes- 
trians eross.  This  is  aceomidished  by  paving  the  street 
or  alley  tlush  with  the  curb  in  line  with  the  continua- 
tion of  the  u.sual  6-ft.  sidewalk.  To  drain  the  inter- 
section, the  catchbasin  inlet  at  the  curb  corner  is  set  4 
to  6  in.  below  the  top  of  the  curb.  From  the  line  of 
the  outer  edge  of  the  sidewalk  the  pavement  slopes  on 
a  straight  line  to  the  nearest  sewer  inlet. 

In  residence  districts,  where  there  are  no  sewers  in 
the  side  frontage  streets,  and  the  catchbasins  are  already 
built  in  the  customary  manner  (at  the  curb  corners  and 
in  the  middle  of  the 'standard  600-ft.  block),  it  is  often 
advisable  to  save  expense  by  a  method  shown  in  the  ac- 
fompanving  drawing.  A  raised  header  is  built  in  the 
combined  curb  and  gutter,  with  its  top  1  in.  below  the 
curb  and  recessed  in  the  middle  of  its  top  for  a  5-in. 
slab  6  ft.  wide,  which  is  an  extension  of  the  adjacent 
6-ft.  sidewalk.  The  header  is  6  in.  thick  and  is  so  built 
as  to  make  the  width  of  the  gutter  between  the  curb 
and  header  wider  at  the  end  nearest  the  inlet.  The 
gutter  is  built  with  an  increased  slope  under  the  slab. 
The  purpose  of  this  arrangement  is  to  render  the  gutters 
self-cleaning,  especially  under  the  slab.  The  header  is 
connected  to  the  surface  of  the  gutter  by  a  reverse  curve 
for  a  distance  of  G  ft.  on  eac-h  side  of  the  extended 
sidewalk,  or  slab  cover,  making  the  header  18  ft.  long. 
This  construction  has  been  in  use  for  four  years,  ami 
has  proved  satisfactory.  It  eliminates  the  step  at  the 
crossing,  covers  the  usual  dangerous  opening  where  a 
false  gutter  is  employed,  affords  a  dry  and  clean  cross- 
walk at  all  times,  and  prevents  breaking  of  the  curb 
through  expansion  of  the  sidewalk.     The  slab  cover  is 


nul  .slipi-civ  and  <annot  !»■  di>pliir.d.  11.  .1.  Fivn.cr 
has  patented  this  construction  and  liiis  ;:ivcn  tiic  City 
of  Chicago  the  right  to  use  it. 

At  alley  returns,  the  pavement  is  brought  flush  with 
the  top  of  the  curbH  for  the  full  width  of  the  sidewalk. 
At  the  end  of  the  return,  or  street  line,  the  center  of 
lb.,  allcv  is  dished  at  the  rate  of  1  in.  per  5  ft.  of  width 
and  this  |)oint  is  connected  on  :i  siraight  line  to  the 
gntter  liiu-  of  the  .street  l)rop.  r.  ;.ir,,nling  good  drainagd 
anil  keeping  tlu?  cro.«sing  dry  and  dean. 

The  ideal  .solution  for  a  i)usincss  street  is  to  brin;;, 
the  i)avement  flush  with  the  walk  of  the  street  at  the 
returns  for  the  cross  streets,  run  the  pavement  surface 
at  the  gutter  line  to  the  curl)  ronicr  at  a  depth  of  about 
1  to  C  in.  below  the  top  of  tlic  curl),  tbcnce  around  the 
cini)  corner  to  the  catchbasin   inlet,  located  about  70  ft. 


'/gClean  Joinf- 
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•From  a  description  by  H.  J.  Fixmer.  Division  Engineer  of 
the  Board  of  Local  Imprcvements.  at  the  recent  annual  meet- 
ing of  tht  Illinois  Society  of  Engineers  and  Surveyors,  at 
Springfield.  111. 


End  View  nearest 
the  Inlet 

CovEiiED   Gutter  for   Crosswalk  Level   with 
Sidewalk,  .\s  Usep  in  Chicago 

(depending  on  the  grade)  from  the  curb  corner,  at  a 
depth  of  about  8  to  10  in.  i)clow  the  top  of  the  curb. 
This  eliminates  any  step  for  the  main  lines  of  pedes- 
trian traffic  along  the  business  street,  but  does  present 
a  6-in.  step  to  those  crossing  that  street.  This  tends 
to  cause  pedestrians  to  hesitate  before  crossing  a  busy 
street,  and  aft'ords  a  smooth  full  width  of  roadway  for 
the  vehicle  traffic  along  the  direction  of  the  busy  street. 


V  Neglected  Source  of  Municipal  Income — If  the  practice 
of  other  cities  is  similar  to  that  of  Philadelphia,  there  is 
beiriK  neglected  a  just  and  legitimate  method  of  gaining  an 
income  which  might  well  be  used  for  street-pavement  repair 
and  maintenance.  Wm.  H.  Connell,  in  his  recent  annual 
report  on  the  Philadelphia  Bureau  of  Highways,  brings  out 
that  during  1914  there  were  7045  permits  issued  for  placing 
building  material  on  streets,  from  which  was  derived  a  rev- 
enue of  $1,761.25.  The  ordinance  governing  this  specifies  a 
charge  of  only  25c.  a  month  for  permission  to  occupy  from 
80  to  100  ft.  of  roadway  for  a  width  of  9  ft.,  or  about  >4c. 
a  month  per  lin.ft.,  for  the  storage  of  building  material  on 
the  highways.  If  this  charge,  for  example,  were  increased 
to  ?5  per  month,  which  would  be  $60  a  year  and  would  seem 
to  be  a  very  reasonable  charge  for  occupancy  of  the  highways 
in  connection  with  a  building  operation  and  a  very  small 
proportion  of  the  cost  of  the  work,  the  revenue  from  this 
source  alone  would  be  increased  about  $40,000,  basing  the 
calculation  on  an  average  of  9000  permits  each  year. 
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I)V  W  ii.sox  FiTcii  Smith* 

The  New  Rye  aerator,  bnilt  in  conneetion  with  the 
temporary  reservoir  at  Kensico,  a  part  of  the  Catskill 
water-supply  for  New  York,  was  brietly  described  in 
HN'fMXEEiiixG  Nkws  of  Dec.  31,  1914. 

The  aerator  is  desijrned  to  pass  the  maximum  reservoir 
draft  of  18,000.000  ^^n\.  a  day.     It  consists  of  44  special 


•Division    Engineer,    Kensico    Division,    Board    of    Water- 
Supply,  City  of  New  York,  Valhalla,  N.  Y. 


Fig.  1.    TE.Mi'oiiAHY  Aickator  at  the  Kensico  Reservoir,  Catskill 
Water-Supply 

/fo/es  drilled  and  iapfxd  ^r  Zpipe 


and  'I')  plain  nozzles,  set  in  a  24-in.  nozzle-feed  \n\K\ 
shajjed  in  ])lan  like  a  slightly  flattened  ring  with  a 
cross-connection  on  the  shortest,  or  20-ft.,  diameter.  This 
pipe  is  embedded  in  the  floor  of  a  shallow  concrete  basin, 
nearly  circular  in  plan,  with  a  diameter  of  about  100  ft. 
Two  short  runs  of  24-in.  pipe  connect  the  aerator  with 
the  36-in.  supply  main  from  the  reservoir.  One  sup- 
plies the  nozzle-feed  pipe;  the  other  conveys  the  aerated 
water  from  a  downtake  in  the  basin  back  to  the  sui)ply 
main.  W'licn  tlie  aerator  is  in  use  the  valves  on  the 
influent  and  effluent  connections  (Fig.  2)  are  opened  and 
tiie  valve  on  the  supply  main,  between  tlie  points  of  con- 
iK'ctioii,  is  closed.  All  the  ])i})ing  is  of 
standard  cast  iron. 

Tlic  14  special  nozzles  were  designed 
alter  considerable  experimentation. 
They  consist  of  a  4-in.  (vlindrical  body 
(see  detail  in  Fig.  2),  on  the  inside 
of  which  are  three  radial  spiral-shaped 
vanes,  which  project  nearly  to  the  cen- 
ter of  the  nozzle.  Above  the  tops  of 
the  vanes  the  body  of  the  nozzle  con- 
tracts in  a  conical  shape  to  a  short 
orifice,  1%  in.  in  diameter.  The  noz- 
zles are  of  cast  bronze,  flange  con- 
nected to  the  cast-iron  bases.  This 
form,  owing  to  the  decided  rotary  mo- 
tion   which    it    imparts   to   the   jet,    is 
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most  clliriciit  ill  ln'cakiii^'  tlic  Inltcr  iiitn  ii  liix-  ^pniy  a 
short  tlisliiiiti'  iiliiAf  IIh"  iu)/./.I<-,  rcr*ulliii^  in  llir  fXpnHiiro 
of  tlic  imlividiial  (lni|is  lit  tlu-  air  (or  si'vcral  st'coiKls. 
Tlii"  i'X|U)smi'  is  siiniiii'iit  to  liliciiitf  I'litraiiu-d  piscs  tiiul 
totalise  till"  oxidi/.atitiii  of  llu>  or;jaiiir  inattt-r  carrird  l)y 
■lu'  walor,  llius  rfiiiox  iiij^'  tlu'  soiirn's  of  taslt's  and  imUhs. 

As  it  was  found  dfsiialdo  tt)  ()|HTatt'  tlic  ai'iator  al  a 
-iiialliT  lii'ad  tliiiii  it  was  ili'si;,'in'il  for,  tlic  ia|ia(il_v  was  in- 
iToascd   \)\   till'   addition    of    tlu"    'JO   stiai;;lit    no/./.lcs. 

Owin^'  to  tlif  laij:*'  ainonnt  of  cntiaiiu'd  air  carrii'd 
liV  till'  water  after  aeration,  tlie  caimeilv  of  the  ellliient 
pijK"  WHS  lar^jely  reduced.  Tliis  was  readily  (iverediiie 
bv  plaeiiifj  a  iiunilier  of  *-i-iii.  vent  itijies  on  the  ullhieiit 
j)i|H'  and  on  the  supply  main,  wliieli  lilierate  the  air 
lis  it  eolleits  at  the  to|)  of  the  pipe.  'Pliis  suiifre.sts  tiiat 
a  slu>rt  streteli  of  open  channel  or  air  remover  is  an  es- 
sential feature  in  the  desij;!!  of  an  ai'iator. 

Automobiles    versus    Horses  in 
Road-Worfe  Super's^isioi:^ 

15 V    !•:.   W.  .lAMlS* 

In  the  siirinsr  of  1!M  I  the  I'liited  States  Ollice  of  I'uli- 
lic  Heads  undertook  the  siiper\  ision  of  mainteiuiiuc  over 
n  lonj;  mileage  of  road  from  Washington.  1).  ('..  to  At- 
lanta, (ia.  Three  engineers  were  assigned  from  tiie  Di- 
vision of  Maintenance  to  three  sections  of  the  road,  known 
for  administrative  purposes  as  the  Northern.  Central  and 
Southern  sections.  These  sections  were  respectively  -tO-t, 
272.1  and  .W\:.l  miles  long. 

Xot  all  the  road  lame  under  governmenl  supervision, 
i)eoause  such  relation  depended  on  voluntary  action  by 
the  local  road  authorities,  and  some  refu.sed  to  come 
into  the  plan.  Hut  the  work  was  so  nearly  continuous 
Mid  so  widely  distributed  over  the  sections  that  the  su- 
pervising engineers  had  to  cover  their  entire  section.s. 

Small  motor  cars  (costing  about  $575  delivered)  for 
Mse  of  the  su]KM'vising  engineers  were  furnished  by  the 
American  Highway  Association,  through  Leonard  Tufts, 
proprietor  of  Pinehurst,  N.  C.  The  association  co- 
operated with  the  Office  of  Public  Roads  by  leasing  these 
ars  at  a  nominal  rate  for  one  year  or  longer  at  the  op- 
ion  of  the  lessor.  Exact  records  were  kept  from  the  time 
the  cars  were  taken  over  by  the  supervising  engineers,  and 
these  cost  records  are  compared  with  similar  work  done 
with  livery  rigs. 

The  accompanying  tai)le  gives  the  itemized  cost  of  oper- 
ating the  three  cars.  These  figures  do  not  include  de- 
preciation or  interest  on  capital  investment,  and  to  eom- 
)>are  them  with  livery  charges  for  similar  work  such 
charges  should  he  added.  As  noted  the  cars  cost  approxi- 
mately .$575  each  delivered  at  the  point  where  the  super- 
vising engineers  took  charge.  The  interest  per  car  for 
-"ven  months  at  6%  is  $18.96.  As.suming  the  life  of  the 
'  ar  as  equivalent  to  30,000  miles  run,  which  is  very  con- 
servative, the  depreciation  chargeable  at  the  end  of  the 
present  record  is  respectively  $lli).(i-J.  $178.40  and  $10(5.- 
9S.  Adding  these  charges  to  the  total  cost  of  running  the 
cars,  we  have: 

Car  No.  I  No.  2  No.  3 

.\rtual  operation J273  .=>8  »3o3  17  $.318  12 

Dppiwiation 119  02  178.40  106  98 

Intere.-it 18  96  18  96  18.96 

Tntah $411.56  $.'>50.53  $504.06 

.\viTa(rp  $519  30  for  a  period  of  seven  months. 

•Chief  of  Maintenance.  U.  S.  Office  of  Public  Roads.  Wash- 
InKton.   O    C. 


Ill  ciiiiipiiriMiii  with  this  cost  we  have  llic  following 
actual  ligiirrs  for  livery  used  by  supervising  ciigiiieerH  on 
idiid  work  during  an  eipiivalent  period,  which  in  largi' 
purl  was  the  same  period  : 

(.eiiKlli  of  I'rojecl 
Stale  Cliurtfen  in  MilcK 

Alahiinm  $554    17  *» 

Iowa 437  44  Ml 

(Ireicoii  114(1  (HI  50 

Miiuimlpiii    2U6  II4»  24 

•  Soiiii-  imiiMiMirlutioii  wiut  furiiii)he<l  by  coiilnieior  lliul  doet  not  »liow  in  dn".. 
littiin'N. 

These  (ii,'iircs  are  for  seven  iiioiillis  in  each  case,  and 
the  common  average  nf  tiie  livery  diaiges  for  the  four 
projects  is  $181.11.  If  I  he  ligmcs  for  Mississippi  an- 
uiiiitled,  the  avtd-agt!  is  $5l7.;iO. 

The  mileage  traveled  by  horst;  vehicles  was  rarely  over 
'i'>  miles  ill  aii\  da\  ami  ofleii  was  much  less,  and  the 
charges  are  nol  for  eontiimoiis  daily  service.  In  tiu!  case 
of  the  automobiles,  the  use  has  been  almost  constant,  and 
the  average  daily  run  was  about  35  miles  for  .'5<»  days 
])er  month. 

Had  livery  been  used  on  llie  Sotlllieni  seetiiill  of  the 
Wasliingtoii-.Atlaiita  lioad  between  Augusta  and  Atlanta, 
via  .\tliciis.  the  time  retpiired  to  make  one  conijilete  iii- 
sjieetioii  would  lia\c  been  iiljoiii  one  week.  The  same  in- 
spection could  be  made  in  three  days  with  the  auto- 
mobile. 

'I'liis  increase  in  eHieieiicy  and  saving  in  time  cannot  be 
stated  fairly  in  ilollars  and  cents,  but  reiiresents  a  great 
.saving.  Furlliermorc,  the  mileage  in  charge  of  one  man 
using  automobile  can  be  about  twice  that  of  a  man  using 
livery,  without  decreasing  the  number  of  visits  or  close- 
ness of  .supervision. 

To  reduce  these  two  sets  of  costs  to  a  comparable  liasig, 
it  is  nece.s.sary  to  establish  the  cost  of  inspection  per  mile 
of  road  covered.  The  distances  under  actual  supervision 
in  the  three  sections  of  the  Washington-Atlanta  ITigli- 
w^ay  are  231.1,  208.1  and  242.6  miles  respectively,  making 
a  total  of  ()81.1  miles.  The  cost  per  mile  of  transporta- 
tion for  supervision  during  seven  montlis  was,  therefore, 
$0,762  when  the  automobile  was  used.  Similarly,  in- 
cluding the  four  localities  cited,  the  cost  per  mile  for 
seven  months  wlien  livery  was  used  was  $.3,611/,. 

TABLE  .SHOWING  ITEMIZED  CO.ST  OF  OPERATING  SMALL  MOTOR 
CARS  ON  ROAD  INSPECTION  WORK 

Car  Car  Car  Common 

Item                                      No.     1  No.    2  No.    3  Averago 

Average  cost  of  Eaisoline  per  gal 20.01e.  18.9Gc.  10.77c.  18  ."> 

Miles  run  per  (lal.  of  gasoline 17. .52  17.45  19.73  18.23 

Miles  run  per  pound  of  grease 282.28  340. .58  458.53  360. 46 

Miles  run  per  <iuart  of  oil 56.97  81.05  86.20  74.96 

Gasoline  cost  per  mile 1.14c.  1.09e.  0.8.5c.  1.03c. 

Grease  co,st  per  mile 0.05  0.05  0.03  0.04 

Oil  cost  per  mile 0.24  0.17  0.17  0,19 

Tire  casings  per  mile 0.15  0.90  0.48  0.84 

Other  tire  costs  per  mile 0.17  0.07  0.20  0.15 

Storage  charges  per  mile 0.89  0.28  0.64  0.00 

Miscellaneous  costs  per  mile 0.70  *1.23  *1.28  1.09 

Total  cost  per  mile 4.40c.        3.79c.        3.05c.        3.94c. 

*  Included  general  overhauling  at  end  of  November. 

■*' 
Kailnaj-  ImprovementN  in  India  are  being'  carried  out  on  a 
number  of  lines  in  order  to  increase  the  traffic  capacity  of  the 
main  through  routes  to  the  ports  of  Calcutta,  Bombay  and 
Karachi.  The  government  report  for  1913-1914  states  that  ow- 
ing to  the  congestion  experienced  on  different  lines  there  has 
been  a  general  public  demand  for  the  provision  of  additional 
rolling  stock,  but  the  Railway  Board  and  the  individual  rail- 
way administrations  have  felt  that  this  would  be  almost  use- 
less unless  steps  .are  taken  to  imi)rove  the  capacity  of  the 
lines  on  which  the  new  equipment  is  to  oper.ate.  A  con- 
siderable amount  of  money  has  been  devoted,  therefore,  not 
only  to  the  provision  of  additional  rolling  stock  but  also  to 
heavier  track  construction,  additional  tracks,  enlargement  of 
freight  yards,  more  adequate  water-supply,  and  increase  in 
shops  and  shop  facilities.  Further  expenditures  of  this  kind 
will  h.ave  to  continue   for  some  ve.ars. 
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An  outfall  sewer  now  being  built  at  San  Francisco, 
Calif.,  has  its  main  portion  in  a  rock  tunnel  4380  ft.  long, 
extending  from  Cabrillo  St.  imder  Sutro  Heights  to  the 
outlet  at  the  sea  front.  The  tunnel  is  of  horseshoe  section, 
9.xll  ft.,  lined  with  concrete.  The  construction  is  handled 
from  two  adits  3116  ft.  apart,  one  at  90°  and  the  other 
at  20°  with  the  center  line.  The  work  is  carried  on  from 
both  ends  in  three  8-hr.  shifts,  two  for  the  excavation  and 
the  third  for  the  concreting. 

The  south  heading  is  in  hard  blue  shale,  and  the  north 
heading  passed  through  blue  sandstone  before  entering  the 
same  shale.  The  drilling  in  the  south  heading  is  done  by 
two  hand  drills.  From  25  to  30  lb.  of  40%  dynamite  are 
used  per  round.  In  the  north  heading,  where  the  rock  is 
harder,  two  piston  drills  mounted  on  columns  have  drilled 
an  average  of  18  holes  6  ft.  deep,  requiring  from  50  to  70 
lb.  of  dynamite  per  round.  The  timbering  consists  of  a 
two-post,  five-segment  arch  of  8x8-in.  timbers,  spaced 
about  5  ft.  c.  to  c.  Lagging  is  used  only  in  bad  spots. 
Mules  haul  out  the  muck  in  %-yd.  narrow-gage  cars. 

The  concreting  is  done  by  the  Mac^Iichael  pneumatic 
system,  the  compressed-air  plant  for  the  drills  serving  this 
work  also.  The  concrete  is  mixed  in  Vi-.^'*^-  batches.  The 
conveyor  pipe  is  1300  ft.  long,  but  will  be  extended  to 
about  2000  ft.  At  the  present  distance  the  average  is 
about  32  batches  of  concrete  per  hr.,  but  at  600-ft.  dis- 
tance the  average  was  about  60  batches.  On  the  end  of 
the  pipe  is  4  ft.  of  rubber  hose.  The  concrete  is  1 :  2i/i : 
514,  made  with  2iA-in.  gravel. 

The  excavation  force  in  each  heading  consists  of  a  fore- 
man, four  miners  and  six  shovelers.  For  concreting,  there 
are  two  men  at  the  mixer  and  two  at  the  forms,  electric. 
signals  being  used  to  regulate  the  operations.  M.  M. 
O'Shaughnessy  is  City  Engineer  of  San  Francisco.  The 
general  contractors  are  R.  ('.  Storie  &  Co.,  of  San  Fran- 
cisco. The  work  was  commenced  in  August,  1914,  and 
will  be  completed  this  year. 


Specifications  foir  th^e  Ap)pIlBca«> 

tioim   of  Restmirfacis^fl  Asplh^alt 

Ba&iider 

The  following  specifications  have  been  prepared  by 
the  engineers  of  the  Standard  Oil  Co.  of  New  Jersey, 
for  the  annual  .spring  treatment  of  bituminous  road  sur- 
faces by  means  of  a  motor-truck  pressure  distributor.  The 
table   gives   the   theoretical   quantities   of   oil    required: 

1.  Before  any  bituminous  niiitorial  is  iipplled  the  surface 
of  the  road  shall  be  thoroughly  swept,  either  by  means  of 
horse-drawn  brooms  and  hand-brooms,  or  by  hand-brooms 
only,  until  all  loose  dust  and  dirt  are  removed.  If  considered 
necessary  the  roadway  shall  be  scraped  of  all  accumulations 
of  dirt,  until  a  clean,  coarse  surface  Is  obtained.  This  material 
shall  be  hauled  away  and  must  not  bo  used  to  cover  the 
asphalt  binder.  If  so  directed,  and  in  order  to  more  effectively 
dean  the  surface,  the  road  shall  be  watereii  licfore  applying 
the  binder.  Holes,  ruts  und  deprrssions  shall  be  fllle<l  with 
a  mixture  of  stone  and  anplialt  thorouKhly  <-onipacteil. 

2.  The  asphalt  binder  shall  be  applied  under  pressure  at 
a  temperature  of  about  SCO*  P.  with  un  approved  motor-truck 
dlstrlliutor,  at  a  rate  of  ...  »fal.  per  S(|.yd.  (The  riunntlty 
applied  will  depend  on  the  character  of  surface  und  wlil 
vary  from  %  (cal.  to  0.7  Kal.  per  si|  yd.  For  nverawo  conditions, 
II, ft  nal.  per  sfj.yd.  will  be  found  sutisfiictory.)  If  a  motor- 
truck distributor  Is  not  available  aiiplicatlon  by  hand  may 
lie  resorted  to,  cure  lielnic  taken  that  a  uniform  ((uantity 
per  si|uare  yard   Is  secured. 

^.  After  the  application  of  the  asphalt  enouKh  screenlnKS, 
peii-ntone    or    ifrll,   shiiii    be   siiread    over    Itie    road    to   cover    the 


binder  and  provide  a  suitable  wearing  surface.  The  quantity 
in  each  case  will  depend  upon  the  character  of  the  material 
and  the  rate  of  application  of  the  asphalt,  and  shall  be 
determined  by  the  engineer.  In  general,  approximately  35  lb. 
of  cover  per  sq.yd.  of  surface  should  be  provided. 

4.  A  sufficient  quantity  of  covering  shall  first  be  spread 
over  the  hot  asphalt  binder  as  quickly  as  possible,  after  which 
additional  quantities  shall  be  added  to  give  the  surface  the 
required    thickness. 

5.  Where  the  traffic  is  confined  exclusively  to  motor  vehicles 
coarse  sand  may  be  used  for  the  cover,  but  where  there  is 
considerable  horse-drawn  traffic,  the  use  of  sharp,  clean 
screenings  is  recommended.  When  considered  advisable  by 
the  engineer  the  road  should  be  thoroughly  rolled  with  a 
steam  roller  to  more  thoroughly  consolidate  the  sand  or 
screenings. 

T.\BLE  OF  THEORETICS.  .\.MOtNTS  OF  OIL  REQUIRED  FOR  RO.iD 
SfRF.A.CE  TRE.\TMENT 

Width.  Sq.  Quantity  in  Gallons  per  sq.yd.  for  Varj-ing  .Applications 

ft.       yd.        05       OC       07       0.8       0.9     1.00     1.25     1.50     1  75     2.00 
12      7.040     3.520     4224     4928     .5632    6,336    7,040    8.800  10,56012,32014,080 

14  8,213     4107     492S     5749     6570    7,392    8,213  10,206  12,320  14,373  16,426 

15  S.SOO     4400     5280     6160     7040    7,920    8,800  11,000  13,200  15,400  17,600 

16  9,386  4693  56.32  6570  7509  8,447  9,386  11,733  14.079  16,42618,772 
iS  10,560  52,S0  6336  7392  8448  9,504  10.560 13.200 1,),S40 18,480  21,120 
20    11,733     5S67     7040     8213     9386  10,500  11,73314,666  17,000  20,533  23,466 


clhes^era  Emi^Ilaiad 

By  Oswald  J.  Wilkinson* 

The  first  Emscher  or  Imhoff  sewage  tank  to  be  con- 
structed in  Great  Britain  was  placed  in  operation  by  the 
city  of  ilanchester,  England,  in  the  latter  part  of  1914. 
The  installation  has  a  daily  capacity  of  750,000  Imp.  or 
900,000  U.  S.  gal.  There  is  a  grit  chamber,  an  18-in. 
Venturi  meter,  a  coarse  screen,  an  Imhoff  tank  in  two 


Corrkic-^  Beds 

EffJuerr/- 


± 


Main  Sewer 


Fig.  1.     Imhoff  T-\xk  Layout  at  Manchester, 
England 

compartments,  each  26  ft.  in  diameter,  and  sludge-dry- 
ing beds  58x78  ft.  in  surface  plan,  giving  an  area  of 
4408  sq.ft.  Provision  has  been  made  for  measuring  the 
gases  given  off  by  the  tank.  Fig.  1  shows  the  general 
layout  and  Fig.  2  tlio  details  of  the  plant. 

Although  two  hundred  InihofP  tanks  had  boon  built  in 
(iermany  up  to  1913  no  public  authority  in  England  hail 
investigated  the  advantages  claimed  for  this  type  of  tank. 
TIu«  city  of  Manchester,  recognizing  that  the  results  i)l>- 
taiiied  from  TniholT  tanks  abroad  were  e\cci>tional.  dc- 
<ided  to  make  a  small  installation  at  its  Withington  works, 
to  treat  a  strictly  domestic  sewage  works.     The  writer. 


•ConsultlnK    Civil    Engineer, 
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196    DennsBate,    Manchester, 
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Ftp..  2.    Details  of  Tmhokf  Tank  and  Ac(i:.ssokiks  at  Manchestkh.  FNOLAxn 

(Daily  capacity,  7.50,000  Imp.  or  900,000  U.  S.  gal.) 


The  plant  will  be  operated  in  two  way.s — (1)  in  the 
manner  adopted  by  the  Emschergenossenschaft,  or  with 
a  varying  velocity  due  to  increa.sed  volume.s  up  to  three 
tinic.<  the  dry-weather  flow;  and  (2)  with  a  uniform  rate 
of  tlow  through  the  sedimentation  chamber.  The  second 
method  will  be  followed  for  a  time,  to  determine  the 
lx?st  velocity  for  .sewage  of  a  certain  composition  through- 
out the  dav. 


could  buy  the  material  from  other  mills.  The  court  found 
in  favor  of  the  company,  and  this  decision  has  been  sustained 
on  appeal. 

The  higher  court  says  that  the  effect  of  the  strike- 
and-flire  clause  was  "not  to  extend  the  time  of  performance 
beyond  the  time  limit,  but  wholly  to  relieve  the  defendant 
from  the  obligation  to  furnish  the  flooring  called  for  by  the 
contract  .  .  .  and  the  judge  was  warranted  in  finding  that 
by  reason  of  the  destruction  of  the  mill  b.v  fire  it  was  im- 
possible for  the  defendant  to  perforin  the  contract  according 
to  its  terms." 
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Coiaciretl©    JLSsaaiag   foe  SipragatHOica 

Bt  Elbert  M.  ChaxolerI 

In  March,  1910,  the  Burbaiik  Power  &  Water  Co.,  the 
predeoessor  of  the  Biirbauk  Co.  eonstrueted  3000  ft.  of 
plain  concrete  lining  on  a  steep  side  hill  that  had  become 
honeycombed  with  gopher  holes.  This  lining  was  made 
21/2  in.  thick  on  the  bottom  and  3  in.  on  the  sides,  and  a 
coping  6  in.  wide  on  each  outer  edge  was  supplied.  The 
predominating  ideJa  in  adopting  the  bottom  thickness  em 
ployed  was  to  give  the  bottom  sufficient  slab  strength  to 
permit  of  unshod  teams  entering  the  canal  for  purposes 
of  cleaning.  The  reason  a  greater  thickness  was  adopted 
for  the  sides  than  the  bottom  was  because,  other  things 
being  equal,  the  sides  usually  give  way  first  on  account  of 
being  less  fortified  against  frost  heaving.  The  object  of 
the  coping  at  each  outer  edge  was  to  prevent  the  acc\imu- 
lation  of  moisture,  and  consequent  damage  to  the  lining, 
by  expansion  from  freezing,  by  keeping  the  soil  imme- 
diately against  the  upper  parts  of  the  .side  slopes  dry. 

Xo  underdrainage  was  provided  because  the  nature  of 
the  subgrade  was  such  as  to  carry  away  readily  any  ac- 
cumulation of  water  from  whatever  cause.  Water  was 
held  in  the  canal  bed  for  two  weeks  continuously  prior  to 
lining  in  order  to  secure  perfect  settlement  of  the  founda- 
tion. This  was  regarded  as  a  very  important  point  since 
subsequent  settlement  from  the  sweating  of  the  lining,  if 
I  he  subgrade  were  not  previously  settled  properly,  would 
leave  the  lining  unsupported  and  i)recipitate  its  destruc- 
tion. 

The  work  of  trimming  the  subgrade  and  laying  the 
lining  was  done  by  contract  on  the  basis  of  $12.50  per 
cu.yd.  The  specifications  recpiired  the  careful  and  ac- 
curate trimming  of  the  canal  bed  to  permanent  subgrade, 
the  laying  of  the  concrete  in  stri]>s  3  ft.  wide  clear  across 
the  canal,  the  use  of  no  forms  (but  templates  to  be  used 
as  guides)  the  employment  of  no  e.xpansion  joints  by  per- 
mitting the  natural  joint  between  .strips  of  concrete  to 
take  up  the  ex[)ansion  and  contraction  due  to  temperature 
changes,  the  subsequent  painting  of  the  concrete  with 
a  1:1  cement-sand  mortar,  and  the  setting  of  the 
whole  under  wet  burlap.  Tiie  side  sIojjcs  were  IV^  to  1 
and  the  lining  was  dressed  into  shape  with  square  con- 
crete shovels.  The  reason  the  flat  side  slo])es  were  .selected 
was  because  of  the  original  canal  slopes  and  the  difficulty 
of  laying  up  concrete  on  steeper  sides  without  fonns. 

The  lining  described  has  now  passed  through  five  seasons 
and  has  maintained  a  perfect  state  of  preservation.  What 
small  temperature  cracks  developed  at  the  joints  were 
.soon  filled  with  silt  from  the  water  and  are  (juite  water- 
tight. 

Based  upon  the  ex|)erience  and  studies  of  the  work  in 
I!)|0,  tlie  hiirlmnk  Co.  undertook  the  lining  of  8tJ50 
fl.  of  its  low-level  canal  in  Man  h.  I!)  13.  with  its  own 
forccH.  Construction  methods  were  inreiiiiiy  planned  in 
iiiivance  and  followed  vvilhout  variation.  As  before,  the 
canal  bed  was  settle<l  with  water  for  two  weeks.     The  soil 


•From  n  paper  rnail  licforc  tho  VVnnhlriKton  IrrlKatloii  Iii- 
Htltulc,  I >•■<■«' in fior.  liill.  Tho  it(iiiiini<li>r  ot  the  paper  ili-alt 
with  UriliiK  300(1  ft.  nf  canal  with  "tinii  an"  inutul  Hhapeil  to  a 
jipnilclrrli'  with  a  ilhuiM-ltn-  (if  f.  ft.  Iiji  In.  (HKf  "KnKlnofilnn 
Nnwu."  Hcpt.  I,  l!ii;t).  'l"he  only  ina  Inti'nfdn'H  work  on  tli<> 
Mt(ji'l-llnt«l  <  anal,  which  haa  liocn  tiHocI  two  MtmHoiiH.  ha.s  been 
the  tiKhtenInK  of  tho  hanilH  mado  necnHMary  by  tho  HhrlnkliiK 
irf  the  carripm. 

t  V'li'e-Crenlilpnt  ami   ManaKwr,  llurbank  Co.,  Hurbank.  Waxb 


was  so  permeated  with  gopher  holes  that  this  work  was 
attended  with  great  difficulty,  the  canal  being  divided 
into  short  compartments,  and  water  permitted  to  run 
from  the  upper  compartments  to  the  lower  for  filling ; 
even  then  several  serious  canal  breaks  occurred. 

After  canal  settlement,  line  and  grade  stakes  were  set 
every  5  ft.,  each  stake  being  a  hub  with  center  marked 
and  its  top  set  to  the  final  concrete  grade.  The  predeter- 
mined width  of  the  strips  was  5  ft.  The  predetermined 
thickness  of  concrete  lining  was  0.2  ft.,  the  base  6  ft., 
depth  of  canal  3  ft.,  and  side  slopes  II4  to  1.  The  carry- 
ing capacity  was  60  sec.-ft. 

With  the  line  and  grade  established,  templates  were 
constructed  having  the  e.xact  thickness  of  the  proposed 
lining  and  the  exact  .shape  of  the  finished  canals.  With 
the  line  and  grade  stakes  and  a  carpenter's  level,  it  was 
possible  for  the  workmen  to  trim  the  subgrade  precisely. 
This  work  was  carried  on  a  few  hundred  feet  in  advance 
of  the  canal  lining.  Accurate  trimming  was  essential  to 
secure  uniform  thickness  of  lining. 

Sand  and  gravel  were  found  about  one  mile  from  the 
center  of  the  work,  and  after  being  run  through  a  li/^-in. 
rotary  .screen  were  in  correct  proportion.  This  was  hauled 
by  contract  at  $1.75  per  cu.yd.  mea.sured  in  the  finished 
lining  and  plac^ed  in  piles  above  the  canal  150  ft.  apart 
and  15  ft.  back  from  the  slope  of  the  canal,  the  slope  of 
the  ground  above  the  canal  not  being  very  great.  Experi- 
ence subsequently  proved  that  the  piles  of  gravel  might 
better  have  been  200  ft.  apart. 

Two  steam-driven  concrete  batch  mixers  mounted  on 
trucks  and  equipped  with  side  loaders  were  started  at  the 
center  of  the  canal  to  be  lined,  each  working  away  from 
the  other  and  endeavoring  to  be  first  to  attain  its  own  end 
of  the  lining.  The  mixers  were  pushed  from  pile  to  pile 
on  plank  runways  by  the  men,  the  mixers  being  on  the 
upper  side  of  the  canal  at  all  times  and  passing  be- 
tween the  canal  and  the  line  of  piles  of  gravel.  For 
each  mi.xer  outfit,  a  movable  trough  or  chute  was  pro- 
vided for  taking  the  discharge  of  the  mixer  and  depositing 
it  in  the  concrete  carts  in  the  bottom  of  the  canal.  The 
lining  was  laid  at  two  points  for  each  mixer,  starting  75 
ft.  on  each  side  and  working  toward  the  mixer.  Plank 
runways  in  the  canal  bed  were  provided  and  one  concrete 
cart  for  each  laying  gang  was  employed. 

One  barrel  of  cement  was  used  to  1  cu.yd.  of  finished 
concrete,  or  about  1  to  7,  made  as  wet  as  the  side  slopes 
would  permit.  Two  men  in  each  laying  gang  placed  the 
concrete  roughly  with  square-pointed  shovels.  One  man 
helped  dump  the  concrete  carts  in  the  bottom  of  the  5-ft. 
strip  being  lined,  and  between  times  made  ready  the  ne.\t 
strip  and  dampened  the  subgrade,  while  a  fourth  man  in 
each  laying  gang  troweled  the  rough  concrete  into  finished 
shape. 

Three  men  were  re(|uired  for  each  mixer  to  supply  the 
raw  materials  to  the  machine — one  man  for  fireman  and 
engineer,  one  man  to  dump  the  mi.xer,  and  one  man  to 
hoe  the  concrete  down  the  chute.  An  additional  man 
covered  the  finished  lining  witli  wet  burlap  strips  and 
kept  moving  them  forward. 

The  water  was  brought  an  average  of  I'/o  mi.  by  three 
foiir-htirse  teams  hauling  lOO-gal.  tanks  on  wagon  trucks. 
The  e\ucl  Miiniiinl  of  coiil  re(|uii'ed  at  each  setting  of  the 
mixer  was   pi-cdclcrmiiied  and    left   there    in   advance   in 

>;.rks. 
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Till' Inviiifi  of  tins  sv:)(i  II.  ,,r  Kill,  icif  iimiij;  wiis  (i.iii  OctficfonAl  KratuccB  Ooame*  Scie& 

p|eU>.l  in  I  I  wrkinj; -lavs.    As  iiiii.li  as  !l(»0  fl.  in  on.-  -lav  FraiacisCO   AudltoritHim 

was  ai'idinplisliiMl.    The  iiumi  Itt'cainc  very  skillful  in  in(>\- 

ing  tlic  matliin.'s  anil  well'  alilf  Id  l(».-  not  nv.T  l.'>  niin-  'I'll"'    KxiHisilinn    Audilorinni    is   a    sister    hiiildiiif,'    to 

iitPH*  tiint' at  null  nutvini;.  J^aii   Kiancisio's  iirw  (!ilv   Hall.     'V\w  Anditorinni  occu- 

Thc  losi  .>f  the  actual  (i.nrn'tc  was  as  follows:  |iii's  a    wrslcrly    l)ioi'k    in    the   (.'ivir   ('••ntcr    hoiindrd    liy 

1-..I  rii.yci.  Ilayt's,   I'olk,  (Jrovr  and   iiarkin  St.* 

H.mi  iiiKi  «n«yci  »i  7r.  'p|„.  ,„„j„  ,,r„und  plan  (sec  I-'iu.  2 )  is  )iX\  ft.  0  in.  hy 

«  •innil   (lellvoroil    ;!.(ifi  r^                i            \               n        '                                          ,j 

^y«t^r   ii.sri  ;;i)()    f(     i)    j,,^    Mc;,dc(t in^'  olfscts.      The    four-story   side 

Ijibor  inixiiiK  eoncr.-ir o.fifi  win''s,   10  1   ft.  Ti  in.  h\  2'.\'.\  ft.  <>  in.,  provide  exliihit  and 

siiperliii«'ii<i«-iuH.    (1.31  lecture  lialls.     A  front  portion  on  drove  St.,  u  It.  hy  181 

Total 16.69  ft.    II    in.,  (onliiin>  iiiairi  entrances,  stairways  and  eorri- 

III  addition  to  the  ahove,  the  cost  of  e(|uiiinu'nt,  less  its  <lors.     Williin  the  liiree   features  just  named   is  inclosed 

sniviiire  value,  was  32e.  per  eii.yd..  the  cost  of  trinuiiing  the  uni(iue  main  unit  of  the  huildiiifj,  the  domo-eovcred 

the  canal  hed  was  72e.  per  eu.yd.,  and  the  ciiffineorinj;  was  auditorium,  seatiiif?  fjOOO  on  the  ^rround   floor  and  5000 

.'IJc.  JHT  eu.yil.     This  made  a  jrrand  total  of  $7.!)5  per  in   the  halconies.     Its  fjreat  U-shaped   l)alconies   project 

cu.vti.  or  $l.lti  per  lin.ft.  of  canal.  into  the  three  sides  in  tlie  second,  third  and  foiirtli  stories. 


Fic.  1.    S.v.v  Fr.axcisco  AuniTOiiiiTM ;  Strkl  Frame  with  190-Ft.  Octagonal  Dome 

(View  taken  Feb.   19,  1914;  dome  falsework  removed  a  week  before) 


The  cost  of  cement  was  $2.25  per  bhl.  f.o.b.  Burhank. 
Common  labor  was  paid  25c.  per  hour,  with  a  bonus  of 
2i/4c.  for  staying  until  the  job  was  finished,  and  the  fin- 
ishers and  firemen  were  paid  27i/^e.  per  hr.,  with  a  bonus 
of  2iAc.  under  the  same  conditions.  With  but  few  excep- 
tions, we  were  required  to  pay  the  bonus,  and  it  was  a 
pood  investment,  as  it  overcame  the  great  demoralizer  of 
day-labor  work  of  this  kind — constant  changing  of  per- 
sonnel. The  incentive  to  do  fast  work  was  created  by  the 
two  mixer  gangs — racing  for  the  finish.  To  verify  the 
efficiency  of  the  above  operations,  the  labor  costs  for  the 
inking  and  laying  in  the  above  costs  totals  only  $1.33 
per  cu.yd.,  just  one-half  the  cost  of  the  cement. 

The  lining  last  described  has  passed  through  two  irri- 
gation seasons  and  one  winter  witliout  the  slightest  indi- 
cation of  imdue  cracks  or  disintegration  in  any  manner, 
pre.«ents  a  very  true  alignment  and  even  cross-section, 
and  is  in  ever}'  way  very  satisfactory.  It  should  be  noted 
that  expansion  joints  were  not  used  and  that  the  interior 
■  oncrete  surface  was  not  plastered  with  a  mortar  coat. 


The  roof  of  the  hall  is  covered  by  an  octagonal  steel 
dome  189  ft.  11  in,  in  diameter.  Its  structural-steel 
framing  is  visible  from  below.  The  timber  roof  sheath- 
ing is  covered  with  Spanish  tile.  The  central  portion  of 
the  dome  (vvitliin  the  crown  girder)  is  covered  with  glass 
skylights  instead  of  wood  and  tile. 

The  dome  frame  is  designed  to  carry  the  actual  dead 
load  plus  a  vertical  wind  pressure  of  20  lb,  per  sq,ft.  Be- 
cause of  the  low  rise  of  the  dome  and  since  it  is  sur- 
rounded on  three  sides  by  substantial  buildings,  no  wind 
acting  against  a  vertical  area  was  considered.  The  effect 
of  an  inclined  wind  or  of  a  partial  wind  loading  was  neg- 
lected. 

The  eight  ril)s  of  the  dome  (Fig,  3)  are  retained  in 
place  by  heavy  bounding  trus.ses  arranged  in  an  octagon ; 
eve-bars  inclosed  in  their  chords  make  this  octagon  .serve 


•The  land  for  the  Auditorium  was  given  bv  the  City  and 
County  of  San  Francisco.  The  building  as  originally  planned 
was  to  be  the  sole  gift  from  the  Panama-Pacific  rOxposition 
Co.,  which  agreed  to  furnish  the  sum  of  $1,000,0(10.  The  struc- 
ture as  Anally  accepted  will  cost  more  than  $1,200,000.  The 
additional  money  is  being  appropriated  by  the  city. 
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as  a  hoop.  Tn  tlio  calculation  it  was  assuniofl  that  the 
thrust  stresses  in  the  ribs  might  be  carried  equally  bv  the 
two  chords  of  the  octagon  trusses. 

In  determining  the  main  radial  and  circumferential 
dome  stresses  a  method  of  analysis  was  used  similar  to 
that  described  bv  E.  Schmitt,  Trans.  Am. 
Soc.  C.  E.,  Vol.  52,  June,  1904,  p.  62, 
in  an  article  entitled,  "The  Theory  of 
the  Spherical  Dome  with  a  Homogene- 
ous Surface  and  the  Framed  Dunic;  also 


to  .597.(t('ii  at  the  outside.  Tlio  interior  circvunl'erentiiil 
•rirders  take  compression  only,  ranging  from  7.5.n()()  lb.  in 
the  crown  girder  to  1!»6,000  in  the  girder  next  the  octagon 
truss.  The  intermediate  radial  frames  take  no  computed 
stresses  ;  they  are  bracing. 

The  radial  and  octagonal  trusses  an' 
constructed  mainly  of  angle  membei-. 
except  that  the  outer  panel  of  the 
radials  has  a  plate  web.  The  lantern, 
or  crown  girder,  is  made  purposely 
heavy.  It  supports  a  light  lantern 
frame,  ;W  ft.  11  in.  in  diameter. 

Perhaps  the  most  interesting  feature 
of  the  dome  is  the  design  of  the  en- 


KiG.  2.    Vkrtical  Sectiox  of  Domk,  San 
Francisco  Municipal  Auditorium 


Km.  :;.     I'l.AN  ni-  l>(iMi. 

Notes  on  llic  ( '(iii>l  i  in  I  n f  Mdnl  mid  Miisoniy  Domes." 

Cnlcnliilioii  by  tins  niclliod  sliowcd  a  lolnl  ciniinircicnlnii 
lenxion  ol'  7'.'M.()0()  lb.  in  the  two  eye-linr  rings.  The 
'i.r..  t   n.   il...  ni.-<  range.H  from  t)-!,i»(Hi  lb.  nl   the  lantern 


Fici.  -1.     Typical  Detail  ok  Octagon  Titcss  and 
Evk-Baus 

(Field-holes   in   end   gussets   drilled   after   dead   load   of  dome 
was  placed) 


circling  octagon  trusses  (Fig.  1),  with 
their  containe<l  eye-bar  hoo|»ing.  These 
trusse.s,  7S  ft.  8  in.  long  between  main 
supimrting  columns,  11  ft.  deep  over 
all,  consist  of  heavy  box-girder  chords 
inclosing  eye-bar  chains.  The  web 
members  are  angle  struts  in  a  double 
system.  These  trusses  support  large 
vertical  dead  and  live  loads  coming 
from  adjoining  root'  construction;  the 
tru.s,ses  exclusive  of  eye-bars  are  de- 
signed to  take  the.se  vertical  loads. 

The  distances  between  centers  of  pin- 
holes in  the  eye-bar  chains  were  ,speci- 
lieil  to  be  .,''o  in.  shorter  than  the  length 
of  tlu'  corresponding  trus.s-panel.  The 
eolmnn  gusset-plates  were  specified  to 
be  drilled  in  the  field  after  the  full 
dead  load  on  the  dome  roof  brought  it  - 
stresses  upon  the  eye-l)!ir  chains. 

Fig.  1  is  a  view  of  the  steel  frame  of 
the  linilding  during  erection.  .\  week 
earlier  the  falsework  tower  siippiu'ting  the  crown  girder 
hail  been  removed.  When  (his  view  was  taken  the  rivet- 
boles  in  (he  column  gussets  al  the  octagon  trusses  were 
being  drilled  and  these  eonneelious  tom|>leted. 
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TIk'  fu'lil  orivtion  inocoodt'd  as  follows:  The  otingoii  Imildiii;,'  was  tin-  liindgren  Co.,  of  Siiii  Fnuuisro;  the  (J. 
trnsst's  were  lirsl  liftid  into  pintc.  Tin-  crown  jjirdor  A.  Blunic  ConHtruction  Co.  had  the  contract  for  eteel 
was  tlu'ii  plaird  ii|hiii   tlu'  ii'iilnil   falst-work  (owor  at  a     crrilinn. 


F/L/!U  OF 
CROWN  SJ/fD£R 
(DETAIL  /IT  y 
OFffOOFFUN) 


•ome-Framing  Details:  Radial  (tIudek.  Radial  Rrace,  Crown  Ring 


level  4  in.  higher  than  its  final  position.  The  main  radial 
trusses  were  next  hoisted  into  place.  At  any  stage  of  the 
erection  a  lateral  halance  was  maintained  with  respect 
to  the  central  tower.  The  circumferential  girders  were 
placed,  starting  with  the  one  next  the  octagon  truss  and 
working  toward  the  crown ;  the  bracing  ribs  were  placed 
in  the  same  order.  As  the  dome  took  more  and  more  of 
its  dead  load,  the  crown  was  gradually  low'ered  by  releas- 
ing blocks ;  as  already  mentioned,  the  rivet  connections  on 
the  main  columns  were  the  last  work  completed.  The 
dome  settled  14  in.  at  the  crown  below  its  calculated  po- 
sition. 

Originally,  it  was  intended  to  cover  the  dome  with  a  re- 
inforced-concrete  slab  and  copper  outside  surface,  but  to 
reduce  cost  the  change  was  finally  made  to  3-in.  t.  &  g. 
Oregon  ])ine  carrying  tile.  This  lighter  roof  covering 
greatly  decreased  the  stresses  and  therefore  the  struc- 
tural steel  tonnage  in  the  dome.  For  the  first  design  the 
dome  contained  610  tons  of  structural  steel  with  a  maxi- 
mum hoop  tension  in  the  octagon  truss  of  1,095.000  11). 
The  revised  dome  (as  here  described)  contains  443  tons 
of  stnictural  steel.  One  of  the  octagon  trusses,  includ- 
ing pins  and  eye-bars,  weighs  24  tons. 

The  total  steel  tonnage  in  the  building  is  330.5 ;  the 
cast-iron  bases  adds  105  tons.  The  steel  frame  was  manu- 
factured at  Garv,  Tnd.     The  ircncral   cuiitriictor  for  the 


I'rof.  Charles  Dorleth  was  consulting  engineer  to  the 
hoard  of  architects  which  designed  the  building.  H.  J. 
Ludwig  was  chief  designer,  under  his  direction. 


The  I'se  of  Ijarf!;r  Jaw  Cru.shers,  capable  of  taking  in  very 
large  blocks  of  rock,  is  now  accepted  as  standard  practice  in 
all  large-scale  rock-  and  ore-crushing  operations.  While 
these  large  and  very  heavy  machines  are  expensive  in  first 
cost,  they  enable  the  rock  to  be  dumped  into  the  crusher  just 
as  it  comes  from  the  quarry,  Including  pieces  as  large  as  an 
ordinary  steam-shovel  dipper  can  handle,  and  thus  save  the 
expense  and  delay  of  breaking  up  the  large  blocks  by  drilling 
or  dobe-shooting.  At  the  newly  comiileted  plant  of  the  New 
Haven  Trap  Rock  Co.,  at  North  Branford,  Conn.,  which  was 
described  in  "Knglneering  News"  of  Mar.  IS,  the  rock  from 
the  (luarry  is  dumped  into  a  Buchanan  jaw  crusher  with  an 
opening  48x72  in.  The  Bethlehem  Chili  Iron  Mines  has  just 
had  completed  by  the  Power  &  Mining  Machinery  Co.  a  jaw 
crusher  with  an  opening  60x84  in.,  which  Is  designed  to  han- 
dle the  very  hard  Chilian  iron  ore,  some  samples  of  which 
show  a  compressive  strength  as  high  as  44,000  lb.  per  sq.in. 
This  machine  is  one  of  the  heaviest  rock  crushers  ever  built, 
its  total  weight  being  .523,500  lb.  The  same  manufacturer  has 
recently  shipped  to  a  customer  on  the  Pacific  Coast  a  jaw 
crusher  with  a  66x84-in.  opening,  and  it  has  another  of  the 
same  size  in  its  shops.  A  jaw  crusher  with  even  a  larger 
opening  is  now  being  built  by  the  Traylor  Engineering  & 
Manufacturing  Co.  for  the  Rockland  Lake  Trap  Rock  Co.,  the 
jaw  openings  measuring  66x86  in.  While  these  huge  crushers 
are  high  in  first  cost,  they  have  an  enormous  output  and  a 
long  life.  The  Power  &  Mining  Machinery  Co.  informs  us 
that  a  60xS4-in.  machine,  built  by  it  for  the  Birdsboro  Stone 
Co..  of  Birdsboro,  Penn.,  five  years  ago,  has  crushed  about 
2,000,000  tons  of  trap  rock,  and  shows  very  little  wear. 
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A  reinforced-conorete  retaiiiiiij:  wall  of  the  buttretis  type 
has  recently  been  completed  on  the  approach  to  Lock  1 
of  the  new  Welland  Ship  Canal,  at  Port  Weller,  the  On- 
tario end  of  the  canal.  In  addition  to  being  very  high, 
111/2  ft.  from  footing  to  cojiing.  the  wall  is  remarkable 
m  the  use  of  a  structural  steel  frame  for  the  counterforts. 


which  frame  serves  not  only  to  reinforce  the  counterforts 
but  also  holds  the  rod  reinforcement  and  the  concn'te 
forms. 

The  details  of  the  wall  are  shown  in  Fig.  2.  It  consi>t.> 
of  a  solid  reinforced-concrete  face,  base  and  coping  (which 
extends  inward  of  the  face  to  fonu  a  walkway),  with  coun- 
terforts everj-  12  ft.  The  structural  frames,  in  each  coun- 
terfort, are  of  angle-irons  punched  to  carry  the  horizontal 
reinforcement,  which  is  continuous  from  face  wall  into 


Fig.  1.    Fkamkwork  Rkinioki  i;mi:nt  of  Ketainini;  W  all,  Ai-i-ijoac  u  to  Loi  k  1,  W  llland  Siup  Canal 
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SECTION  THROUGH   COUNT£RFplfT 


Section       A-A 


SECTION  OCTWIEN  COJMTtrrFOPrTS 

Km.  2.     Ill  ivii.s  Ml-  \Vii,i.\M>  ('\N\i.  1(1  r\i\i\(i  Waij. 
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<>|icii )    Ims   inilv    till-   top  fjirt.     'Vhr  Hlionfliiiijf  of  (mkIh, 
n-iir  atiil   n»(if  Ih  ;,'iilvaiii/c(l   inui  of   No.  21  ^m^c.     The 


Fui.  .'t.    CoNcniTi;  ^[ixino  Tlant  koi;  Hkiainini;  Wall 

•  >iiiitorforts.  Fii^.  !  sliows  llio  fraiin's  in  place  witli  some 
uf  the  rod  roiiifonrnu'iit  tiircadod  lliroujxh  tlu'iii.  Tin; 
forms  arc  aftorwanl  liuiiii  from  tlio  fraiiicworU. 

Tlu>  fniinos  wore  luado  quite  heavy  hecausc  they  were 
liosipied  to  take  the  full  11  ft.  lift  of  foiicroto  in  one  poiir- 
iiij;.  In  eonstruetion.  however,  the  wall  was  cast  in  several 
lifts  '^o  that  .«o  much  metal  was  not  re(|uired.  E.\cei)t 
for  this  the  method  jtroved  eminently  .successful,  particu- 
larly in  insuriuL^  stilVness  of  the  wall  during  construction 
without  much  tem|)orarA'  hracing. 

For  concreting  the  wall  a  very  efficient  plant  was  in- 
stalled. A  Ilains  gravity  mixer  was  located  ahout  the 
center  of  the  length  of  the  wall,  where  it  was  easily  loaded 
by  derrick  from  the  adjacent  high-level  railway  (Fig.  3). 
Concrete  from  the  hottom,  or  deliver)'  end,  of  this  mixer 
was  run  into  an  elevator,  whence  it  was  lifted  to  be  dumped 
into  a  hopper  and  chute  leading  to  another  hopper  with  a 
bottom  dump  located  on  a  frame  just  outside  of  the  wall 
forms.  All  of  the  preceding  equipment  was  stationary, 
but  alongside  of  the  wall  was  a  trestle  on  which  ran  a  car 
which  took  concrete  from  the  last-noted  hopper  and 
(lumped  it  through  another  chute  to  its  proper  place 
in  the  forms.  The  number  of  chutings  given  each  bat<'h 
of  concrete  should  be  especially  noted.  The  view  in  Fig. 
1  shows  the  trestle  paralleling  the  forms  and  the  con- 
creting car. 

The  Welland  Shij)  Canal  i-  being  built  under  the  di- 
rection of  J.  L.  Wcller,  Engiricer  in  Charge.  The  contract 
on  which  is  located  the  wall  noted  here  is  held  by  Lane 
Bros. 


Steel  WagoBa-Slhedl 

A  ."jfeel  wagon-siied  iias  been  built  recently  at  Whcaton, 
111.,  for  the  protection  of  the  city's  wagons,  sprinkling 
carts  and  other  equipment.  It  is  50x21  ft.  in  plan,  with 
a  clear  height  of  10  ft.  The  posts  are  connected  along 
the  sides  and  rear  by  three  horizontal  girts,  aftd  the 
'  nds  have  also  diagonal  bracing.     The  front  (being  left 
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coTistnii'lion    is  shown    clearly    in    the   drawings,    Figs.    1 
and  •.'. 

The  (■n>t  was  about  as  follows:  Steed,  $211;  concrete 
footings  and  steel  erection,  •$()!;  lumber  and  carpent(!r 
work,  %'l\  ;  galvanized  sheathing,  .$108;  placing  sheathing 


Columns  placect  in  Concrete  E4- 


Fig.  2.     Details  ok  Steel  Wagon-Sued 

and  gutters,  $45;  total,  $455.  The  structure  was  de- 
signed by  Laverne  J.  Kuddock,  City  Engineer,  and  was 
built  by  day  labor  under  his  direction. 


City  I'avementH  in  tlie  IVortliwest- — A  Western  corres'-ond- 
ent  informs  us  that  at  the  present  time  creosoted  wood  block 
is  the  most  popular  paving  material  in  the  Northwestern 
cities,  and  very  large  areas  are  being  thus  paved  in  St.  Paiil, 
Minneapolis  and  nearby  cities.  In  Northwestern  Canada  dur- 
ing the  last  five  or  six  years  a  arge  amount  of  asphaltio- 
concrete  pavement  has  been  laid  in  preference  to  sheet  asphalt, 
on  the  theory  that  this  type  of  pavement  stands  extremes 
of   cold   weather   more   satisfactorily   than    sheet   asphalt. 
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A  leak  in  the  steel  sheetpile  coiTer-clam  of  the  O'Eourke 
Engineering  Construction  Co.  for  the  west  river  pier  of 
the  Detroit-Superior  arch  bridge  over  the  Cuyahoga  Ei\er 
at  Cleveland,  Oliio,  oaused  so  much  trouble  and  expense 


deformed,  and  a  second  line  of  slieotiiig  was  driven  behind 
it.  When  excavation  had  got  down  near  the  bottom  of  the 
foundation,  however,  the  great  head  of  46  ft.  produced 
further  bulging  at  the  place  where  the  original  trouble 
with  the  sheeting  occurred.  A  puddle-backed  bulkhead 
inside  did  not  stop  the  deformation  and  the  clay  move- 
ment. The  continuing  pressure  could  not  be  controlled. 
Then  the  freezing  process  was  resorted  to. 


Fig.  1.     Detkoit-Supkrior  Bridge  Pier  Coffek- 
Da.m 

(Point  of  leak  marked  by  arrow) 


Fig.  2.     Inside  of  Coffer-Dam  aftek  Concrete  Was 
Placed 

(One  freezing  pipe  still  in  place,  as  marked  by  black  arrow; 
edge   of  concrete   marked   by  white   arrow) 
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in  nttcmptH  to  Htop  it  lliiil  finally  the  rrcc/.iiig  jiroccs.'^  was 
resorted  to.  This  process  proved  fully  siicccssfid.  (Mos- 
iii>^  the  Icnk  was  ncci'ssary  becau.se  tlie  county  engineer 
refjiiired  the  coMtractor  to  place  the  |)ier  eoiicreie  in  the 
dry. 

Tilt!  first  co(Ter-<laiM  incloHure  of  the;  site  was  made  with 


l''i(i.   I.     Skktcii  ok  Fi{Ki:/iN(i-Pii'i':  .Vkk angkmknt 

A   refrigerator  plant   for  eight  freezing  })ipea  was  set 
lip  on  the  Imnk  a  few  hundred  feet  away.     It  ini'luded  a 
lii-hp.   engine,   an   aniinonia   pump,   a   brine  circulating 
70-ft.  Rteel  sheeting.     At  one  point  this  piling  was  hadiy      pump  and  a  liriiie  cooler.     The  plant  einulated  calcium 
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Tlio  liritljjo  is  (liviilcil  intn  S  inaiii  paiuls  nf  in  fl.,  siili 
iliviiltMl  into  IC)  sultimuels  of  ^'0  ft.  At  Uu-  fiist  cntl  u 
false  iliagoinil  strut  was  |>latv(l  in  tliu  socornl  suli|miiul  of 
(•mil  truss,  and  a  falso  tii'  in  llu'  thinl.  thus  in  I'lTcct 
shortcnin);  (lie  l)riilp'  20  ft.*  .lackin;;  falsework  was 
iilari'd  under  (ho  new  end-points,  and  the  lirid;,'e  wan 
niiw'd  with  hydraulie  jacks.  Tlie  total  wei;,'ht  was  ahoul. 
160  tons.  After  tlu'  hridj^e  was  raised  to  the  i)roiM!r  ele- 
vation and  hloeked  u|>.  it  was  thrust  lon^Mtudinally  into 
propiT  position  hv  jmks  jihned  iHiri/.ontiillv  at   the  west 
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Sketch  of  False  END-"^^EMBEKs  fob  Jaokinu 
Dos  Rios  Bridge 


end.  New  end-]iosts  and  castings  were  placed  on  the  east 
end,  a  foundation  was  cleared  to  hedrock  und  a  timber  pier 
iivtod. 

Fig.  2  sketches  the  general  phin  of  placing  the  false 
members  and  a  detail  of  the  lower  end  of  the  diagonal 
strut.  The  floor-beam  was  removed  to  make  room  for 
the  cap;  it  was  not  necessary  to  connect  the  horizontal 
bracing  beneath  the  floor.  The  upper  end  of  the  strut 
was  fastened  to  the  top  chord  by  plates  over  the  chord  and 
under  the  strut,  connected  by  bolts.  As  the  top  chord  was 
20  in.  wide  and  the  false  strut  only  12  in.,  it  was  necessary 
to  bore  through  the  chord  for  these  bolts.  The  rods  of  the 
false  tie  were  hooked  over  the  pin  at  the  lower  end  and 
fastened  with  clamps.  At  the  upper  end  they  passed  out- 
aide  the  chord  and  through  a  plate,  which  was  held  from 
'lipping  on  the  chord  by  spikes. 

^Tieu  the  bridge  was  shifted  easterly  to  its  proper  posi- 
tion, the  west  piers  settled  into  place.  Additional  con- 
crete placed  at  the  footings  remedied  the  damage  done  by 
the  tilting. 

It  is  proposed  at  some  future  time  to  replace  the  bridge 
with  a  steel  structure  on  a  grade  24  ft.  higher  than  at 
present  and  with  an  extra  span  over  the  railroad. 


H0TES 


Cliord  Stresses  In  Eccentric  Truss  Connections — A  corre- 
spondent inquires  concerniner  the  stresses  existing  at  and  near 
an  eccentric  heel  connection   of  a   truss,  such  as   is  sketched 


FIG.  1  FI6.  Z 

In  Fi^.  1.  Conncction.s  of  this  type  are  common.  They  are 
known  to  introduce  bending  moments  in  the  chords.  Although 
In  ordinary  practice  these  are  neglected,  they  are  often  large 

•Compare  with  the  method  described,  Mar.   IS.  191R,  p.   538. 


mill  nliiMilil  lii«  computed  In  thOHO  casns  whcrfi  connections  of 
llio  lypu  Mliown  lire  uiiavolilablo.  The  corroMpondunl'B  IniiulrlcH 
roliilo  to  IIk-  amount  of  linportanco  of  tho  iiiomi-nts,  a  slmplo 
lulx  for  ilotiirmlnliiK  tli«lr  iimountM,  etc.  Tho  ((U'tHtlon  Is  a 
llttio  iiKiro  complex  when  the  chords  aro  Heparalnd  farther 
lit  tho  enil.  HM  hKoIcIii-iI  In  Kl»f.  2.  Thu  rulo  should  bu  uppllcublo 
to    both   I'liKi'H,   of   ciiursc. 

Kounilnllon  fonilHIona.  Mrrchnnts  llnnk,  St.  I'nul — TTnUHU- 
iilly  varliilili'  depth  of  loik  uffecled  the  cDiiMlruclion  of  found- 
ations for  the  1«-Mtniy  MerehaiitH  Natluiial  Hank  HIiIk.,  I^'ourth 
and  Uoberl  .St.,  St.  Paul.  The  white  Handstone  wlilch  unilcr- 
lies  the  elly,  with  top  at  about  I'll.  72,  city  ilatum,  Is  cut 
throuKh  by  a  riivliio  runniuK  back  from  the  river  In  the  een- 
tor  of  tlie  buHlnoHH  diHtilet  and  fllleil  with  MTlacial  drift  capijed 
with  bluo  clay.     The  IMonoer  Tress  UldK-  built  12  iitorles  high 


0  100'  150' 

Subsoil  Section  at  Meeciiants  Bank  Site,  Reau  to 
Front 

about  1S!)2,  but  later  raised  to  16  stories,  is  near  the  middle  of 
the  ravine.  It  has  pile  foundation.  The  site  of  the  Merchants 
Bank  Bldg.,  directly  across  the  street,  is  on  the  shelving  we.st 
.slope  of  the  ravine,  as  was  found  by  borings.  At  the  back  ol 
the  lot  rock  is  only  36  ft.  below  first-floor  level,  but  along 
the  Robert  St.  front  its  depth  is  83  to  92  ft.  Tho  column  foun- 
dations were  constructed  by  sinking  6-ft.  circular  open  wells 
with  wood-stave  lining  to  rock  and  filling  them  with  concrete. 
Much  water  was  encountered,  requiring  heavy  pumping. 

To  Carry  a  Seirer  heneath  a  Canal  Embankment  which 
re'^ted  on  running  sand  at  Rochdale,  England,  the  invert  of  an 
existing  culvert  beneath  the  canal  was  replaced  by  a  hollow 
cast-iron  invert  which  has  since  served  as  a  sewer.  The  cul- 
vert was  of  elliptical  section,  8%  ft.  high  by  7V4  ft.  wide, 
"formed  of  four  half-brick  rings"  to  quote  from  the  London 
"Surveyor."  The  hollow  cast-iron  invert  blocks  were  made  of 
a  special  form,  equal  in  sectional  area  to  a  24-in.  circular  pipe. 
Each  2-ft.  length  of  block  weighed  about  1400  lb.  To  give  a 
solid  foundation  to  the  cast-iron  invert  sewer,  as  it  may  be 
termed,  "finely  ground  liquid  lias  lime  grout"  under  air  pres- 
sures up  to  60  lb.  was  forced  into  the  sand  through  holes 
drilled  in  the  brick  invert  of  the  culvert.  After  allowing  time 
for  the  grout  to  set,  the  brick  invert  was  cut  out  in  lengths 
not  exceeding  2%  ft.  A  few  inches  in  depth  of  the  grouted 
sand  were  then  replaced  by  "fine  cement  concrete,"  shaped 
by  means  of  a  template  and  rammed  down.  The  hollow  invert 
blocks  were  then  placed.  The  spaces  between  the  iron  block 
and  the  remaining  portions  of  the  brick  invert  were  filled  with 
a  1:1  stiff  cement  mortar  and  calked  with  an  iron  tool,  as 
were  also  the  V-shaped  joints  between  the  ends  of  the  iron 
castings — the  faces  of  the  latter  having  been  planed  and 
fitted.  The  work  was  done  under  the  direction  of  S.  S.  Piatt, 
Borough  Surveyor  of  Rochdale. 

Asphalt  Pavements  on  Old  Brick  Foundation — -In  Columbus, 
Ohio,  we  are  using  old  brick  pavements  as  a  foundation  for 
sheet  asphalt  on  a  number  of  light-traffic  streets,  and  so  far 
the  practice  has  been  satisfactory.  Our  method  consists  in 
raking  out  the  joints  between  the  old  brick,  concreting  such 
holes  as  are  worn  through  and  using  enough  extra  binder  to 
bring  the  rest  of  the  surface  to  a  uniform  crown.  We  use 
a  brick  gutter,  made  of  new  brick,  these  being  raised  enough 
for  the  outer  edge  to  form  a  shoulder  for  the  asphalt.  This 
gives  a  slightly  excessive  crown  at  the  brick  gutter,  but  has 
the  advantage  of  allowing  us  to  maintain  the  original  depth 
of  the  gutter  at  the  curb  line.  We  usually  lay  1 'A  in.  of 
binder  and  1 'A  in.  of  sheet  asphalt,  with  such  extra  binder 
as  required,  computed  at  the  rate  of  30  sq.yd.  per  cu.yd. 
box  measurement.  I  do  not  consider  an  old  brick  foundation 
quite  as  satisfactory  as  concrete,  but  feel  that  the  saving  in 
the  cost  of  this  construction  is  enough  to  justify  its  use. 
I  would  not   recommend   it,  however,  for  heavy  traffic  streets. 
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as  ;he  variable  thickness  of  the  binder  might  produce  a  wavy 
condition  in  the  pavement. — Henry  Maetzel,  Chief  Engineer, 
Department  of  Public  Service,  Columbus,  Ohio. 

Two  2-lOO-Toii  Hydraulic  Jacks  will  be  used  at  the  Hell 
Gate  aich  bridge,  New  Yorii,  during  erection  of  the  arch 
steel  by  the  cantilever  method.  The  backstay  is  at  present 
connected  to  the  end  of  the  top  chord,  but  later  attachment 
will  be  maOe  by  a  second  and  higher  backstay  to  the  fifth 
panel-poini.  To  transfer  the  load  to  the  second  backstay, 
two  2400-ton  Jacks  are  set  under  its  saddle  and  the  saddle 
jacked  up  until  it  takes  the  stress  out  of  the  first  backstay, 
whereupon  the  latter  will  be  disconnected.  Then  the  saddle 
is  to  bo  blocked  up,  so  that  the  load  does  not  remain  on  the 
jacks.  These  jacks  have  40-in.  plungers.  The  jacks  weigh 
about  14  tons  each. 

Weld  Repair  on  Larsre  Dredge  Dipper — A  dredge  bucket 
on  the  "Grampus,"  the  largest  dredge  working  on  the  Florida 
East  Coast  Ry.  extension  at  Key  West,  was  broken,  and 
attempt.";  to  weld  it  with  oxyacetylene  equipment  failed. 
Therefore  the  old  metal  was  cut  av.-ay  with  the  oxyacetylene 
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flame  and  "Thermit"  resorted  to  for  filling  in  the  two  gaps 
left.  One  was  3  in.  wide  and  16  in.  deep  and  the  other  3  in. 
wide  and  7  in.  deep;  1.^0  lb.  of  the  alumino  thermic  compound 
was  used  on  the  large  weld  and  .")0  lb.  on  the  smaller  one. 
The  pouring  gate  and  riser  were  cut  oft  with  the  oxyacetylene 
flame. — F.  E.  Rosselle,  in  a  letter  to  Goldschmidt  Thermit  Co., 
.New  York. 

A  Road  Oiler  for  lYanHportinK  Fuel  Oil  to  supply  steam 
shovels  is  an  innovation  of  the  Los  Angeles  County,  Calif., 
Highway  Department.  In  order  to  keep  the  shovels  amply 
.supplied  with  fuel  a  motor-truck  road  oiler,  similar  to  the 
one  described  in  "Engineering  News,"  Dec.  10,  1914,  p.  117G, 
was  used  to  tran-sport  fuel  oil  direct  from  the  oil  fields  to  a 
storage  tank  near  the  site  of  the  roa.l  wo:  k.  A  stream  cross- 
ing where  a  bridge  had  not  yet  been  constructed  prevented 
the  oil  from  being  carried  by  the  truck  all  the  way  to  the 
shovels.  The  truck  has  an  interior  rotary  purni)  designed  to 
distribute  asphalt  in  road  surfacing  work.  This  pump  was 
utilized  to  force  the  fuel  oil  across  the  stream,  a  distance  of 
400  ft.,  through  a  2-in  pipe  against  a  pressure  of  100  lb.,  to 
two  stor.ige  tanks  having  a  capacity  of  10,000  gal.  From  the 
storage   tanks   the   oil   was   carried    to   the  steam   shovels   by 
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small  tank  wagons  drawn  by  mules.  The  steam  shovels 
burned  about  SOO  gal.  of  oil  per  day  each. — Piank  Reed,  Los 
Angeles,   Calif. 

Engrineering  a    Political   Campaign — A   correspondent   in   a 
New  York   State  town   sends  us  a  blueprint  poster,   llxlS   in., 

of  which  the 
a  ccompanying 
illustration  is  a 
reproduction.  He 
gives  the  follow- 
ing explanation: 
"During  my  cam- 
paign I  advertised 
by  putting  the  in- 
closed blueprints 
in  every  business 
place  throughout 
the  town.  These 
are  original  and 
are  turned  out  of 
my  ofRce,  and  I 
wish  I  might  send 
them  to  some  other 
engineer  looking 
to  be  elected  to  a 
public  office.  I 
feel  that  I  have 
not  only  adver- 
tised myself  but 
every  other  engi- 
neer in  this  local- 
ity." 

P.  S. — The  post- 
ers elected  him. 

I-ongttudina  I 
Joint  v.s.  Longi- 
tudinal Cracks  in 
Concrete  Pave- 
ments— A  study  oi 
concrete  pavements  constructed  in  Macoupin  and  Madison 
Counties,  Illinois,  shows  that  the  percentage  of  longitudinal 
cracks  increases  as  the  width  of  the  pavement  slab  increases. 
Longitudinal  cracks  have  been  entirely  eliminated  in  one 
instance  by  the  divided-slab  method  of  construction,  where  a 
longitudinal  joint  is  located  along  the  center  of  the  pavement. 
The  condition  of  the  surface  of  this  pavement  (High  St., 
Ci".rlinvill3,  111.)  is  excellent.  Some  of  the  transverse  joints 
were  poorly  constructed  and  show  abrasion..  The  longitudinal 
joint  shows  much  less  wear,  demonstrating  that  a  protected 
longitudinal  joint  will  stand  the  abrasion  of  traffic  much 
better  than  transverse  joints,  and  will  wear  much  less  than  an 
unprotected  irregular  crack.  I  claim-  that  the  longitudinal 
joint  answers  the  purpose  of  increased-  thickness  in  the  case 
of  wide  slabs.  Many  miles  of  concrete  pavement  in  Minnesota 
and  Illinois  liaving  a  width  of  from  S  to'  10  ft.  and  a  thickness 
of  6  in.  show  no  longitudinal  cracks  or  other  defects.  The 
least  thickness  sufficient  to  prevent  such  defects  is  the  eco- 
nomical thickness.  If,  then,  a  concrete  pavement  wider  than 
10  or  12  ft.  can  be  designed  with  a  central  protected  longi- 
tudinal joint,  the  thickness  of  the  pavement  may  safely  be 
held  to  6  in.,  the  usual  unsightly  cracks  avoided,  and  the  cost 
ct  construction  reduced  fronr  $1000  to  $3000  jjer  mile. — S.  T. 
Moore,   Consultin.g    Eugineer,   Carlinville.   111. 
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How  a  $200pOOO  Bridge  WaJil 

Cost  $800»000 


l{t'(li'Oiniii;j  lidiiils  Itir  I'lililif  miiiruNciiiciits  by  new 
bond  issiu's  litis  Ih'1'11  a  favorite  amiisriiu'nt  in  many  AiiuT- 
ictn  cities.  Sonu"  litios  arc  iH-j^iimiii^'  In  ivalizo  llio  lost- 
liuess  of  that  sort  of  play.  Jiul-riiif:  from  statciiu'iit.s  in 
the  Pioneer-Press,  St.  I'aul  is  now  one  of  the  reformed 
cities,  hut  a  late  convert.     That  journal  recently  .«ai(l: 

Thirty  years  ntro  the  city  built  the  Hobert  Street  brWlKO 
nnd  Imiiieil  J200,00n  In  bonds  to  pay  for  It.  That  wiis  In  the 
old  days  when  we  ImlulKed  In  a  perfect  orgiy  of  bonds.  Since 
then  we  have  pabl  $300,000  In  Interest  on  those  bonds  and  not 
a  dolliir  of  the  principal.  lint  wo  jrot  the  brldRe,  though  It 
hm  cost  us  $.">00,000  In.stead  of  J200.000. 

Now  we  must  rt-fuiul  tho.se  bonds  and  It  will  co.st  us  nearly 
ISOO.OOO  In  Intere.tt.  with  the  orl|.rlnul  $200,000  yet  to  take  care 
of.  So  the  Robert  Street  brldtte  will  cost  .St.  I'aul  about  $800.- 
000. 

And  now,  without  a  dollar  paid  on  its  cost,  the  Robert 
Street  bridRe  Is  antiquated  and  unsulted  to  Its  purpose.  It 
was  a  failure  from  the  begrinnlns;  and  must  be  replaced  by 
.in  ndoquato  structure.  St.  Paul  will  have  paid,  when  it  pays 
It,   $S00.OO0   for  a    failure. 

Here  is  a  kindergarten  lesson  In  city  bonds.  Is  It  any 
wonder  the  taxpayers  of  St.  Paul  want  to  be  shown  before 
they  give  their  consent  to  the  issue  of  more  bonds? 

The  sound  way  to  finance  such  improvements  is  either 
to  pav  as  you  go  or  else  to  issne  bonds  which  will  not  run 
longer  than  the  useful  life  of  the  imjjrovement.  If  bonds 
are  issued  it  is  far  safer  to  pay  them  off  year  by  year  than 
to  accumulate  a  sinking  fund  for  ])ossible  diversion  to 
other  uses. 

m 

Deep=Sesi   Davlna^  Essperiimtieirats 
Yaeld  Resualfts 

Engineers  at  all  familiar  with  the  ordinary  limitations 
of  the  helnieted  diver  have  no  doubt  been  somewhat  mys- 
tified at  the  press  dispatches  from  Honolulu  announcing 
the  daily  submersion  of  divers  to  depths  below  250  ft.  It 
has  hitherto  been  assumed  by  the  civil-engineering  pro- 
fession— which,  to  be  sure,  has  not  had  very  much  to  do 
with  such  deep  diving — that  the  limits  of  human  endur- 
ance were  reached  at  a  depth  of  200  ft.  and  that  anything 
deeper  than  175  ft.  was  the  performance  of  a  super- 
physique  rather  than  an  ordinary  human  possibility. 

The  very  interesting  item  on  our  news  page — which 
comes  through  our  Washington  correspondent  direct  from 
an  official  of  the  Xavy  Department — indicates  that  a  new 
method  of  deep-sea  diving  has  been  established  through 
long  and  dangerous  experimentation  and  that  the  Hono- 
lulu accident  affords  the  fir.st  field  demon.stration  of  the 
practicability  of  the  method.  A  depth  of  288  ft.  is  re- 
ported to  have  been  reached  there  without  injury  to  the 
intrepid  diver. 

While  the  need  of  such  deep  diving  will  probably  be 
confined  to  marine  operations  and  ])articularly  to  the 
salvage  of  sunken  vessels,  the  application  to  civil  engi- 
neering practice  is  within  the  range  of  possibility,  and 
all  engineers  interested  in  such  work  will  do  well  to  bear 
in  mind  the  studies  and  tests  conducted  first  by  the  Brit- 
ish and  later  by  our  own  navy. 
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After  Sisictleeira  Years 

'i'lic  loiig-lookcii-ior  final  rei)<)rt  of  the  British  Koyal 
('(immission  on  Sewage  Disposal  has  apjjeared.  It  pro\es 
to  lie  a  concise  summary  of  the  earlier  reports  of  the  Coni- 
ini.ssion,  and  al.so  of  the  ninth  report.  The  latter  is  pub- 
lished siniultaiieously  with  the  final  report  and  deals  with 
standards  for  trades-wastes  effluents  and  with  the  disposal 
of  domestic  wastes  in  rural  areas. 

When  tlie  Hoyal  Commi.ssion  was  created,  in  1S!)8,  the 
Local  (ioveriiment  lioard  for  England  and  Wales  was  in- 
sisting on  land  treatment  for  sewage,  regardless  of 
whether  suital)le  land  was  available  or  how  eHicient  the 
so-called  bacterial  methods  of  treatment  then  coming  to 
the  front  might  be  without  land  treatment.  There  was 
also  a  strong  tendency  at  that  time  to  demand  that  all 
sewage-works  effluents  measure  up  to  some  arbitrary 
standard,  regardless  of  the  character  and  uses  of  the 
stream  which  received  the  effluent. 

For  Great  Britain  the  greatest  service  rendered  by  the 
Commission  was  its  early  declaration  that  land  treatment 
need  not  always  be  insisted  on,  since  artificial  proces.ses 
alone  would  produce  a  nonputrefiable  effluent.  Xot  only 
(ireat  Britain,  but  also  the  United  States  and  the  re.st  of 
the  world,  is  indebted  to  the  Commi.'ssion  for  its  rational 
view  of  sewage  disposal,  which  holds  that  each  case  should 
be  decided  according  to  local  conditions  and  recognizes 
the  fact  that  for  the  most  part  the  proi)er  object  of  sewage 
treatment  is  to  prevent  nuisance,  not  to  convert  sewage 
into  drinking  water. 

The  efforts  of  the  Commission  to  establish  provisional 
standards  for  ordinary  and  trades-wastes  sewage-works 
effluents,  subject  to  modification  to  suit  local  conditions, 
seem  likely  to  be  of  practical  value  in  England  and  to 
serve  as  useful  suggestions  here. 

The  reports  urge  repeatedly  and  with  force  the  need  of 
a  central  authority  to  control  the  pollution  of  streams  and 
tidal  waters  in  Great  Britain.  District  or  rivers  authori- 
ties, under  the  jurisdiction  of  the  proposed  central  author- 
ity, are  also  advised.  At  present  two  or  three  rivers 
authorities  exist  and  the  Local  Government  Board  has  a 
large  measure  of  control  of  plans  for  new  works  and  ex- 
tensions to  old — provided  loans  are  to  be  obtained  to  pay 
construction  costs ;  but  it  does  not  seem  to  have  the  power 
to  order  sewage-works  built  or  to  insist  on  proper  opera- 
tion after  works  are  constructed. 

Xo  better  illustration  of  the  lack  of  power — or  is  it  lack 
of  courage,  or  sheer  inertia  ? — of  the  Local  Government 
Board  in  the  control  of  sewage-works  can  be  given  than 
its  waiting  for  the  appointment  of  a  Royal  Commission  to 
free  British  municipalities  from  their  thraldom  to  the 
land  treatment  of  sewage — im])osed  by  a  still  earlier  com- 
mission. 

It  remains  to  be  seen  whether  P^ngland  will  profit  more 
than  it  has  already  done  from  the  16-year  task  of  its  Royal 
Commission  on  Sewage  Disposal.  Further  progress  de- 
pends upon  legislation  creating  the  central  authority 
recommended  by  the  Commission  and  giving  it  ample 
powers.       Some    such    legislation    is    certainly    needed. 
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Tlhe    Slides    nira  tihe   C^ialelbra  Ctiat 

The  newspapers  have  given  so  much  space  to  the  slides 
in  Culebra  Cut  on  the  Panama  Canal  since  it  was  open  to 
traffic  that  the  authoritative  statement  in  this  issue  by  W. 
G.  Comber,  who  is  in  charge  of  the  dredging  work  on  these 
slides,  will  be  read  with  especial  interest.  Culebra  Cut 
is  the  hugest  piece  of  excavation  in  the  earth's  crust  ever 
attempted  by  man,  and  the  slides  on  its  slopes  are  prob- 
ably bigger  than  any  landslips  with  which  man  has  ever 
attempted  to  keep  pace.  Of  course  there  have  been  cases, 
such  as  the  movement  of  a  whole  mountain  side  at  Frank, 
Alberta,  a  few  years  ago,  or  the  notable  mountain  falls 
in  the  Alps,  or  possibly  the  slides  on  the  Eraser  Eiver  due 
to  the  irrigation  of  farms  on  the  steep  slopes,  where  larger 
volumes  of  material  have  been  set  in  motion  by  some 
human  agency ;  but  the  digging  away  of  the  slides  at 
Panama  is  the  largest  task  in  attempting  to  cope  with  the 
movement  of  a  great  landslip  as  it  comes  down  that  has 
ever  been  undertaken. 

It  seems  hardly  necessary  to  say  in  these  pages  that 
this  is  the  only  possible  way  of  dealing  with  these  slides. 
The  forces  producing  them  are  too  vast  to  be  held  in 
check  by  anything  in  the  way  of  retaining  walls;  and  an 
attempt  to  stop  the  slides  by  an  elaborate  system  of 
surface  drains  to  prevent  water  percolating  to  tlie  under- 
ground strata  was  made  by  the  French  a  generation  ago 
and  proved  to  be  absolutely  useless. 

That  the  methods  and  machinery  in  use  at  Panama  are 
capable  of  dealing  with  these  huge  slides  will  be  clear  to 
any  engineer  who  reads  Mr.  Comber's  paper.  The  area 
of  hillside  in  motion  is  between  50  and  60  acres  in  the 
case  of  the  Cucaracha  slide  and  nearly  as  large  an  area  in 
the  slide  at  New  Culebra,  but  the  dredges  working  at  the 
foot  of  these  slides  have  dug  away  the  material  at  a  rate 
per  month  exceeding  350,000  cu.yd.  in  several  months  of 
the  work  on  the  Cucaracha  slide,  while  on  the  New  Cule- 
bra slide  during  the  28  days  of  February  573,846  cu.yd. 
was  removed.  As  only  about  5,000,000  cu.yd.  is  in 
motion  in  the  New  Culebra  slide,  it  is  evident  that  less 
than  nine  months'  work  would  remove  the  whole  slide 
were  it  all   to  move  down  into  the  canal  prism. 

There  may  be  further  movement  of  earth  and  rock  into 
the  canal  prism  at  troublesome  points  along  the  Cule- 
bra Cut,  as  indicated  in  .Mr.  Comber's  article,  and  there 
may  be  periods  wlien  traffic  will  for  a  short  time  be 
again  interru[)ted.  There  is  every  reason  to  believe,  how- 
ever, that  tlie  slopes  are  approaching  a  condition  of  stable 
efjuilibrium,  so  that  there  should  be  comparatively  little 
movement  of  material  into  the  channel  after  that  now  in 
motion  has  been  taken  care  of. 

It  seems  well  to  emphasize  these  facts,  becau.se  tlie  news- 
paper reports  concerning  the  slides  have  led  certain  timid 
souls  to  ((uestioii  wlu^ther  soini'lxjdy  had  not  blundered  in 
clioosing  the  Panama  route;  for  an  isthmian  canal.  At- 
tempts have  even  been  made  to  <Teate  a  sensation  out  of 
the  proposed  purchase  by  the  United  States  of  the  fran- 
chiHe  for  a  canal  across  the  Nicaragua  Isthmus,  ingenious 
prcHH  correspondetitH  evolving  the  theory  that  this  was 
being  done  becau.sc  the  Pananui  route  would  have  to  be 
nimndoned  on  account  of  the  slides!  A  still  more  curious 
idea,  which  seems  to  have  obtained  lodgment  in  the  popu- 
lar n)in(l,  JH  that  tin?  slides  in  the  C\debra  Cut  arc  cvi- 
dtTwe  that  a  mistake  was  made  when  a  lock  canal   was 


chosen  instead  of  a  sea-level  canal.  Of  course  every  en- 
gineer, as  well  as  every  layman  who  understands  anything 
of  the  canal  construction,  realizes  that  the  slides  are  a 
final  and  absolutely  conclusive  proof  of  the  wisdom  of 
the  decision  to  build  the  canal  with  locks,  reached  in  1906 
after  one  of  the  sharpest  controversies  that  has  ever 
agitated  the  engineering  profession. 

The  summit  level  of  the  canal  is  87  ft.  above  tidewater, 
and  up  to  the  present  time  nearly  30,000,000  cu.yd.  of 
material  has  been  excavated  from  the  various  slides  in 
Culebra  Cut.  Of  course,  the  deeper  the  channel  is  made, 
the  steeper  will  be  the  slope  of  the  material  on  the  hill- 
sides along  the  cut  and  the  greater  the  amount  of  material 
which  will  slide  into  the  channel.  One  can  only  wonder 
how  many  million  cubic  yards  would  have  slid  into  the 
canal  had  the  United  States  attempted  the  herculean  task 
of  digging  the  canal  at  sea  level,  as  it  came  so  near  doing 
nine  vears  ago. 
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Engineers  the  country  over  will  read  with  great  inter- 
est the  account  published  in  our  correspondence  column 
this  week  of  a  contract  taken  by  the  U.  S.  Geological 
Survey  to  make  a  topographic  survey  of  Harris  County, 
Texas,  for  which  work  14  private  engineering  firms  had 
previously  submitted  bids.  A  statement  regarding  the 
incident  by  the  Director  of  the  Geological  Survey  is 
also  printed,  so  that  our  readers  have  both  sides  of  the 
case  presented  to  them  and  can  form  their  own  judg- 
ment. 

The  topographic  work  of  the  Geological  Survey  has  had 
from  its  inception  the  hearty  support  of  the  engineering 
])rofession.  Engineers  more  than  any  other  class  of  men 
understand  the  value  of  accurate  foundation  topographic 
maps  in  connection  with  engineering  work  of  many  kinds. 
The  Survey  has  had  the  strong  support  of  engineers, 
therefore,  in  securing  appropriations  to  continue  year  by 
year  the  extension  of  the  topographic  network  and  the 
publication  of  its  standard  maps  based  on  these  topo- 
graphic surveys. 

It  will  be  news  to  the  engineering  profession,  however, 
that  the  Geological  Survey  is  now  going  beyond  this  foun- 
dation survey  work  and  is  undertaking  detailed  topo- 
graphic surveys  for  specific  engineering  works.  Of  course, 
no  ])rivate  engineer  can  hope  to  compete  with  a  Federal 
(Government  bureau.  If  there  is  any  possible  doubt  upon 
this  matter  it  will  certainly  be  removed  when  it  is  consid- 
ered that  the  Survey  offers  to  do  the  work  at  cost,  and  in 
addition  to  contribute  from  its  own  funds  so  much  of  the 
cost  as  is  represented  by  the  work  necessary  for  the  foun- 
dation survey  and  map. 

"Where  does  the  Geological  Survey  propose  to  draw  the 
line  in  this  field  of  work?  Fourteen  engineering  firms 
went  to  the  expense  of  making  estimates  and  bids  for  the 
drainage  survey  of  Harris  County — by  no  nu>ans  a  trivial 
nuvtter  when  it  is  understood  that  one  of  these  firms  had 
it.s  representative  make  three  speiial  trips  to  Texas  in  an 
endeavor  to  secure  the  work.  According  to  our  informa- 
tion, the  Geological  Survey  made  its  offer  with  full  knowl- 
edge of  these  previous  bids  by  private  engineers.  Does 
this  establish  a  precedent  for  future  work  by  Government 
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0ngii>iH*riii>:  Imrciuis?  If  so,  tlu'  private  oii^iin'or  who 
offers  (<)  iniike  a  loi)();,Miipliic  survey  fur  liiiid  (Iraiiuifjc  or 
wnlor-svipply,  or  any  otlier  puMic  iiiirjxw,  for  a  city  or 
county  Muist  always  run  tlio  risk  of  limliiiK  iiiniHolf  inuler- 
hU\  on  tiio  work  by  a  (iovornnient  liureau. 

It  slioulil  lie  obvious  that  the  (Jeolof^ieal  Survey  cannot 
■irfornj  all  surveys  of  this  sort  that  must  he  nuulo  in  all 
parts  of  the  United  States  unless  it  is  enormously  to  ex- 
pand its  present  or<jani/ation.  Why.  then,  slioidd  it 
undertake  this  detail  work  at  all?  Tf  the  Survey  is  con- 
fi'rrinj;  a  valuable  benefit  upon  Harris  County,  Texas,  by 
nuikin^  this  survey  for  it  at  a  low  cost,  why  is  not  the  Sur- 
vey etpinlly  bound  to  furnish  the  same  advantage  to  any 
other  county  in  any  other  state  of  the  Union  that  may 
desire  it  ? 

The  engineering  jn-ofcssion  througliout  the  United 
States  has  a  high  regard  for  the  U.  S.  (ieological  Survey; 
but  we  believe  there  will  be  general  agreement  that  the 
Survey  is  going  outside  of  its  proper  field  when  it  leaves 
the  work  of  foundation  to]H)grai>hy  and  undertakes  to 
make  the  detailed  surveys  recjuired  for  any  specific  engi- 
neering work. 

An  Enf^ineeriim^  Iinwes^Lij^atlioini 

of  New  York  Higlhway  Work 

The  Department  of  EHiiicniy  and  Economy  of  the 
State  of  Xew  York  (a  department  which  the  present  legis- 
lature has  abolished)  has  just  published  a  report  on  the 
construction  and  maintenance  of  New  York  highways, 
prepared  by  an  advisory  board  made  up  of  Prof.  Arthur 
H.  Blanchard,  of  Cohimbia  University,  and  Prevost  Hub- 
bard, Consulting  Chemical  Engineer,  formerly  connected 
with  the  Bureau  of  Koad  Inquiry. 

As  most  of  our  readers  are  aware.  New  York  highway 
work  has  been  the  subject  of  frequent  and  fruitful  investi- 
gations during  the  past  two  or  three  years,  ilost  of  these, 
however,  have  been  conducted  by  lawyers  or  politicians,  or 
lawyer-politicians,  who  were  chiefly  concerned  in  finding 
out  where  fraud  in  highway  work  could  be  charged  or 
proved.  The  investigation  by  Messrs.  Blanchard  and 
Hulibard  was  an  investigation  by  engineers  to  find  out 
how  New  York's  road  work  could  be  improved.  Their 
report  is  an  expert  criticism-  of  New  York  highway  work, 
literally  from  the  top  to  the  bottom. 

Not  all  of  the  criticism  is  adverse.  The  board  says,  for 
example,  that  Commissioner  John  N.  Carlisle  deserves 
great  credit  for  the  reorganization  of  the  department 
which  he  accomplished  during  his  term  of  office.  One  has 
to  turn  over  a  good  many  pages  of  the  book,  however,  to 
run  across  such  isolated  cases  of  commendation.  Broadly 
speaking,  the  advisory  board  criticizes  everytliing,  begin- 
ning with  the  Constitution  of  the  State  of  New  York  at 
one  end  of  the  scale  and  at  the  other  end  citing  specific 
instances  by  the  dozen  where  it  is  claimed  the  state's 
money  has  been  wastefully  expended  in  road  repairs. 

To  take  first  of  all  a  bird's-eye  view  of  the  whole  New 
York  highway  situation,  it  seems  well  to  correct  the 
erroneous  idea,  very  generally  held,  that  the  New  York 
highway  work  has  been  one  big  carnival  of  graft  and 
corruption  and  that  most  of  the  state  money  spent  on 
highways  has  been  stolen.  There  has  been  undoubtedly 
a  certain  amount  of  dishonesty  in  connection  with  road 
construction  in  various  parts  of  the  state,  but  it  is  prob- 
able that  the  work  has  suffered  a  great  deal  more  from 


ignorance  and  incompetence  and  mistakes  than  it  has 
from  downright  stealing. 

What  has  happene<l  in  I  Ik;  New  York  highway  work  is 
exactly  what  might  have  been  expected  to  hap[ion.  In 
I!)(ir),  with  a  great  flourish  of  trumpets,  a  $r,0,00(),000 
stale  bond  issue  was  voted  to  build  a  system  of  state  roads. 
Of  course,  the  jiublic  demanded  that  the  roads  should  be 
built  at  once.  If  the  work  had  been  planned  with  a  view 
to  efficient  performance,  the  first  problem  tackled  would 
have  been  to  create  an  efficient  organization  to  carry  on 
this  great  work  and  then  to  make  the  j)ro[)er  studies  to 
determine  what  kind  of  roads  should  be  built.  But  time 
for  either  of  these  tasks  was  lacking,  "^riie  demand  was 
that  as  much  money  as  possible  should  be  spent  before  a 
new  state  administration  should  come  into  power.  There 
was  more  concern  as  to  who  should  get  the  places  in  the 
organization  than  there  was  that  the  organization  itself 
should  be  efficient  and  competent.  There  was  more  pull- 
ing and  hauling  to  see  that  each  rival  kind  of  road  mate- 
rial should  get  its  share  of  the  contracts  than  there  was 
endeavor  to  select  the  type  of  road  best  suited  to  each 
locality. 

W'e  may  add  to  this  the  fact  that  in  190.5  very  little  was 
known  about  the  effect  of  the  automol)ile  on  improved 
highways  and  that  it  was  impossil)le  to  oversee  the  enor- 
mous increase  in  automobile  traffic  and  in  the  use  of  the 
roads  by  motor  omnibuses  and  motor  trucks.  Add  to  thi.s- 
again  that  each  county  and  town  and  village  and  city 
devoted  all  its  political  influence  to  get  as  much  as  possible- 
of  the  state  appropriation  spent  within  its  own  borders- 
Is  it  any  wonder,  under  all  these  conditions  and  others 
which  might  be  enumerated,  that  the  system  of  roads 
which  New  York  has  to  show  for  the  money  expended  is 
very  far  from  ideal?  It  is  not  at  all  strange  that  Messrs. 
Blanchard  and  Hubbard  can  fill  a  book  of  365  pages  with 
criticisms  of  these  roads. 

In  every  art  and  industry,  knowledge  of  mistakes  is 
valuable;  and  this  report  should  be  in  the  library  of  every 
highway  engineer.  It  contains  a  great  deal  of  matter 
worth  careful  study,  even  though  the  reader  dissents  from 
the  conclusions  reached  by  the  critics — and  there  are 
many  cases  where  the  dissent  will  be  very  radical. 

For  example,  Messrs.  Blanchard  and  Hubbard  recom- 
mend the  use  of  an  asphalt  filler  instead  of  r-ement  grout 
for  brick  pavements,  and  this  in  the  face  of  the  fact  that 
the  engineers  who  are  most  interested  in  the  success  of 
brick  pavements  are  unanimous  in  their  preference  for 
cement  grout.  The  critics  also  favor  asphalt  filler  for 
stone-block  pavements. 

Again,  they  recommend  a  greater  width  for  state  high- 
ways. Among  other  methods  of  ascertaining  how  wide 
highways  ought  to  be  they  wrote  to  all  the  American  auto- 
mobile clubs  and  associations  asking  them  to  state  what 
they  thought  should  be  the  minimum  width  of  brick  and 
bituminous  pavements.  Naturally,  such  organizations 
recommended  a  liberal  width,  as  they  are  not  interested 
in  the  taxpayer's  point  of  view.  The  road  engineer,  how- 
ever, is  confronted  with  the  fact  that  the  wider  he  makes 
his  road,  the  more  it  costs  to  build  and  to  maintain.  Some 
state-highway  departments  are  building  single-track 
roads,  only  9  or  10  ft.  wide,  on  routes  of  moderate  traffic. 

A  considerable  part  of  the  advisory  board's  report  is 
devoted  to  criticisms  of  the  type  of  roads  selected  for  use 
in  specific  localities.  In  general  the  board  charges  that 
\«'aterbound  macadam  has  been  adopted  on  certain  roads 
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of  heavy  traffic,  and  on  the  other  hand  tliat  a  large  amount 
of  money  has  been  expended  in  laying  expensive  brick 
pavements  on  short  sections  of  state  highways  where  the 
road  passes  through  small  villages.  It  may  be  said  in 
comment  upon  this  latter  charge  that  there  is  no  doubt 
that  a  large  amount  of  the  state's  highway  appropriation 
has  been  expended  to  benefit  particular  localities  rather 
than  the  state  as  a  whole,  and  especially  in  paving  city 
and  village  streets.  This,  however,  is  a  general  condition 
which  obtains  in  a  large  part  of  state  and  county  highway 
work.  We  know  of  no  state  in  which  the  higiiway  engi- 
neer is  given  such  supreme  authority  that  he  can  appor- 
tion the  state  money  for  road  construction  where  it  will 
do  the  most  good  to  the  greatest  number  regardless  of  the 
demands  of  specific  localities. 

Further  than  this,  a  pretty  strong  defense  can  be  made 
of  the  practice  of  laying  a  permanent  roadway,  s^ach  as 
brick  pavement,  where  a  state  road  passes  through  a  town 
or  village.  There  is  always  a  great  deal  more  traffic  within 
the  limits  of  even  a  small-sized  village  than  on  the  main 
highway.  There  is  also  good  reason  for  laying  along  a 
village  street  a  dustless  pavement  which  will  require  com- 
paratively few  repairs  that  does  not  hold  where  the  road 
runs  through  open  country. 

A  large  part  of  the  report  is  devoted  to  the  discussion 
of  specifications  for  asphalts   and  tars   nsed   in   various 


kinds  of  bituminous  macadam  pavement.  It  goes  without 
saying  that  these  specifications  have  long  been,  and  still 
are,  the  subject  of  a  very  sharp  controversy,  and  there  will 
doubtless  be  many  who  will  dissent  from  the  conclusions 
of  Messrs.  Blanchard  and  Hubbard.  Into  these  troubled 
waters  we  do  not  intend  to  enter.  It  does  seem  proper  to 
suggest,  however,  that  the  report  before  u^  might  have 
been  more  valuable  had  its  authors  given  more  space  to 
discu.ssion  of  the  advantages  of  concrete  and  brick  road- 
ways in  comparison  with  the  various  types  of  bituminous 
macadam.  It  is  of  course  true  that  the  reputation  of 
concrete  roads  has  suffered  in  New  York  because  of  the 
badly  designed  and  badly  built  concrete  roads  within  its 
borders.  The  rapid  increase  in  the  use  of  concrete  roads 
and  brick  roads  in  the  Middle  West  and  on  the  Pacific 
Coast,  however,  cannot  be  ignored  in  the  East. 

It  is  well  also  to  frankly  admit  that  nobody  in  the 
highway-engineering  field,  from  top  to  bottom,  is  above 
the  possibility  of  making  mistakes,  and  very  serious  mL^- 
takes,  in  road  construction.  It  could  not  well  be  other- 
wise with  the  rapid  changes  in  highway  traffic  and  in  road 
materials  and  methods  and  in  the  increasing  experience 
of  both  engineers  and  contractors  in  the  handling  and  as- 
sembling of  these  materials.  There  is  room,  therefore,  for 
a  very  large  charity  in  dealing  with  the  work  which  has 
lieen  done  in  road  construction  in  New  York. 
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ILeHtlers  to  tlhe  Editor  I 


tSiie  A^stanai, 


'SiSim 


Sir — I  was  much  interested  in  the  article  in  Engi- 
neering New.s  of  Mar.  18,  1915,  p.  528,  on  the  recon- 
.struction  of  the  Austin,  Texas,  Dam,  and  especially  that 
section  referring  to  the  reticence  and  mystery  surround- 
ing this  very  important  project.  Inasmuch  as  the  Water 
and  Light  Commission  gave  the  fullest  publicity  to  the 
very  advantageous  contract  of  19X2,  by 
which  the  contractors  undertook  the 
sole  liability  for  the  permanency  of  the 
structure,  it  would  seem  that  the  com- 
mission at  lea.st  .^^hould  be  ai)S()lved  from 
the  implication  of  secretiveness.  At  the 
same  time,  your  readers  may  be  inter- 
ested in  a  brief  reference  to  some  of  the 
events  leading  up  to  the  consummation 
of  this  contract  by  which  the  city  of 
Austin  secures  the  reconstruction  (if 
its  dam  and  power  plant. 

On  Apr.  16.  1!)()8,  Walter  (i.  Kiik- 
patrick,  Consulting  Kngincer,  then  of 
•lackson,  MI.mh.,  now  of  iJirminghum,  Ala.,  sumrnnned  tiie 
writer  from  the  Shoshone  Dam,  Wyoming,  and,  after  con- 
ferring with  the  Water  and  liiglit  Cotnmissidn  of  Austin, 
authorized  the  writer  to  proceed  with  dinmond-drill  core- 
boring  at  the  site  of  the  old  dam  to  determine  definitely 
the  strntificalion  underlying  the;  vicinity. 

This  work  was  cnrricd  out  partly  on  hind  and  partly 
from  u  Bcow  ou   wliuh   ihu  <lriil   was   mounted   to   work 


in  the  stream.  The  greatest  depth  of  any  hole  was  at  No. 
26,  as  shown  on  the  accompanying  map,  which  reached 
a  depth  of  230  ft.  from  El.  513.n  to  El.  283.71,  or 
212.99  ft.  below  the  crest  of  the  old  dam,  which  was  66 
ft.  in  height,  thus  making  a  test  146.99  ft.  below  the 
base  of  the  dam.  On  the  west  side  of  the  river  a  boring 
of  150  ft.  in  depth  (from  El.  437.8,  or  1-12.9  ft.  below 
the  base  of  the  old  dam),  together  with  numerous  bor- 
ings of  lesser  depth,  as  shown,  demonstrated   iudisput- 


M.\i'  Showing  Bouings  at  Ai'.stin  Dam 

ably  the  very  uiulcsirable  coiulitions  existing  at  this 
site.  Op{)osite  test  hole  No.  3  a  5-ft.  shaft  was  sunk 
to  a  depth  of  37  ft.  from  El.  453.66,  striking  a  siih- 
terraiu-an  passage. 

On  .Tuiu!  (i  an  immense  volume  of  water,  carrying  long- 
decayed  drift,  welled  up  in  the  center  of  the  stream 
ininiediatfly  al)ove  the  line  of  the  old  dam  and  eaused 
a  ri.-^e  of  se\eriil  I'ei't  in  a  few  niiiiulcs.     This  ])hciu>meiu)n 
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iiiilH'lltMl  llic  wriliT  to  scanli  for  its  tausi',  IjoarniiiK 
of  till'  oxistonci-  of  Mil  optMi  sliiift  lotati'd  in  Walsli's 
olil  qiinrry,  about  a  tlioiisuiid  firt  distant,  on  July  7, 
uii'iimimnii'tl  by  mioiuIuts  of  tlie  stall  of  tlic  Austin 
Stiili'snian,  b»>  ontiTcd  this  sliaft  and  nuidc  a  survey 
of  till'  oxistiui,'  cavern.  Tbis  survey  sliowed  tlmt  the 
rnvern  extended  in  a  soutliwosterly  direction  nearly  to 
tlie  site  of  the  dniu.  and  nn  aneroitl  readiii)^  sliowed 
Kl.  IvO,  at  which  point  the  cavity  was  of  such  width  and 
depth  ns  to  make  its  further  exploration  inipracticable 
without  adilitional  facilities.  Falliuf^  water  coidd  be 
distinctly  heard,  and  the  inference  was  that  it  was  find- 
injr  its  way  in  from  the  river. 

The  stratification  disclosed  hy  the  core  borinj^'s  was  of 
alternate  niodcralcly  liard  limestone,  soft  adobe  and  cav- 
ities. 

The  writer  disclo.<ed  these  conditions  to  the  mayor  and 
other  members  of  the  Water  and  Liirht  Commission  and 
to  Mr.  Kirkpatriek.  A  ]iublic  meetiiifi  was  held,  at 
which  the  mayor  explained  the  situation  and  justified 
his  refusal  to  sitrn  the  ordinance  then  before  the  council. 
In  this  ordinance  the  city  was  oblipited,  in  the  event 
that  construction  did  not  proceed,  to  forfeit  $700,000 
of  convertible  bonds  to  a  construction  company  then  hav- 
inii  a  proposal  lieforc  the  Council.  This  refusal  of  the 
mayor  to  yield  to  the  po]inlar  clamor  for  the  reconstruc- 
tion of  the  dam  at  any  risk  raised  quite  a  furore  locally; 
but  he  stood  his  jiround,  and  the  succeeding  commission 
justified  his  action  by  securing  the  present  contract, 
which  eliminates  the  element  of  financial  risk  to  the 
cit}-. 

Following  this  pul)lic  meeting.  ^layor  !Maddox,  at  the 
request  of  Mr.  Kirk]iatrick,  secured  the  presence  of  Ar- 
thur P.  Davis,  Chief  Engineer,  U.  S.  Reclamation  Ser- 
vice, and  Louis  C.  Hill,  then  Project  Engineer,  Salt 
River  Project,  to  confer  with  ^[r.  Kirkpatriek  on  the 
advisability  and  cost  of  reconstrncting  the  dam  at  the 
old  site.  Assisted  hy  Professor  Symonds,  Geologist,  Uni- 
versity of  Texas,  an  exhaustive  study  was  made  of  the 
borings,  the  site  and  the  general  surroundings.  It  was 
the  unanimous  conclusion  that  the  reconstruction  at  this 
site  was  a  ri.sk  the  city  should  not  assume,  but  in  the 
event  that  it  did  so,  the  cost  would  range  from  $900,000 
to  $1,200,000.  and  that  the  plan  of  construction  should 
be  along  the  lines  now  being  carried  out  at  Austin. 
This  conference  ended  on  Oct.  17,  1908.  The  matter 
virtually  rested  there  until  January,  1912,  when  the 
present  contract,  putting  all  responsibility  on  the  con- 
tractor, was  formulated. 

A.  Cole  Blantox. 

Charlotte,  N.  C.  Mar.  30,  1915. 
•*- 

Unfair  CoinmpetlntiflOEa  of  th^e  1L7.  S. 
GoveiPEasiffieiratl  "^yyatllhi  Pravatle 


igairaeea'S 

Sir — It  is  my  desire  to  make  formal  protest  through 
the  columns  of  Exgixeeuixg  Xe\v.s  against  any  engi- 
neering bureau  of  the  United  States  Government  entering 
into  unfair  competition  with  engineers  in  private  practice. 

While  the  prestige  which  any  Government  engineer- 
ing bureau  would  naturally  bring  to  an  undertaking  may 
always  render  its  competition  unfair,  the  circumstances 
which  cause  me  to  make  this  protest  are  so  aggravating 
as  to  need  added  emphasis. 


'I'hcsc  arc  the  fads:  Laic  bisl  ^uiiiiricr  the  Comiiiis- 
Hi<inerH  of  the  Court  of  Harris  (Jounty,  'J'exa«  (W.  II. 
Ward  is  County  .Judge),  appropriati-d  the  sum  of  $35,- 
000  for  a  tx>pographic  survey  of  the  county,  a  drainage 
report  and  drainage  plans.  No  furtlKir  action  wuh  taken 
foi'  soni(>  time. 

In  December  the  writer,  who  is  associated  as  Geodetic 
Engine(.'r  with  the  firm  of  Brown  &  '^.'lark.son,  Topo- 
gra])hic  Engineers,  Wa.shington,  D.  C,  made  a  special 
visit  to  Houston  (the  county  seat)  anrl  in  an  interview 
with  Judge  Ward  advocated  (as  had  already  been  done 
by  letter)  that  the  work  of  making  this  t<jpographi(;  sur- 
vey be  done  hy  contract;  that  specifications  be  prepared 
and  bids  be  asked. 

It  was  fiiuilly  decided  to  do  this,  and  in  January  bids 
were  advertised  in  at  least  one  Harris  County  paper,  the 
Houston  Dailji  I'osl.  Bids  were  opened  Fel).  10.  Each 
was  accom))aiiicd  by  a  certified  check  for  $1000,  and  it 
was  specified  that  ''partie.'}  bidding  for  the  work  .  . 
must  familiarize  themselves  with  the  territory  to  be  cov- 
ered." 

I  met  W.  N.  Brown,  of  Brown  &  Clarkson,  in  Houston 
about  one  week  before  the  date  set  for  tlie  opening  of  the 
bids,  and  with  him  made  a  careful  study  of  the  topo- 
graphic, climatological  and  forestry  conditions  of  Harris 
County. 

On  Feb.  10  the  county  commissioners  received  and 
opened  li  bids  for  making  a  topographic  survey,  drain- 
age report  and  plans  as  advertised.  After  the  bids  had 
been  read  they  were  held  over  until  the  afternoon  of  Feb. 
12  for  tabulation  and  study. 

On  the  afternoon  of  that  day  the  bidders  were  informed 
that  on  the  preceding  day  a  telegram  had  been  received 
from  the  U.  S.  Geological  Survey  offering  to  make  the 
survey,  an  offer  which,  it  was  said,  might  require  some 
time  to  investigate.  Judge  Ward  further  said  that  as  he 
was  confident  that  all  the  bids  received  had  been  made  in 
good  faith,  and  as  $14,000  was  too  much  money  to  keep 
tied  up  indefinitely  in  present  times,  it  was  decided  to  re- 
turn the  certified  checks  to  the  bidders;  but  it  was  de- 
cided to  hold  the  bids  until  a  decision  was  made. 

It  must  be  said  here  that  I  am  satisfied  that  the  county 
officials  had  no  knowledge  of  the  U.  S.  Geological  Survey's 
desire  to  do  this  work  until  after  the  bids  had  been  re- 
ceived and  opened.  Rather  desultory  negotiations  had 
been  passing,  I  am  told,  between  the  officials  of  the  Survey 
and  the  Houston  Chamber  of  Commerce.  These  negotia- 
tions must  have  been  secret  in  nature,  since  the  county 
officials  knew  nothing  of  them. 

In  Washington,  a  few  days  prior  to  leaving  for  Hous- 
ton, ]\Ir.  Brown  saw  several  of  the  leading  officials  of  the 
Survey  without  hearing  anything  about  these  negotia- 
tions, although  he  told  them,  in  a  friendly  way,  of  his  con- 
templated trip.  This  was  not  an  imnatural  thing  to  do, 
as  only  a  little  over  two  years  ago  the  Survey  refused  to 
render  any  assistance  whatever  to  the  City  of  Cincinnati 
in  making  its  topographic  survey,  on  the  ground  that 
private  engineers  could  be  had  to  do  the  work,  and  that 
even  to  loan  planetables  to  the  city  would  constitute  com- 
petition with  private  engineers,  wliich  was  against  the 
policy  of  the  Survey. 

Late  in  February  Judge  Ward  visited  Washington 
for  a  conference  with  the  Survey  officials,  but  was  appar- 
ently unable  to  reach  an  agreement  with  them.  In  the 
opinion  of  Judge  Ward,  of  his  county  engineer,  and  of 
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all  engineers  with  whom  I  conversed,  a  topographic  map 
showing  1-ft.  contours  is  needed  for.  making  workable 
drainage  plans  of  Harris  County.  An  engineer  not  fa- 
miliar with  Harris  County  will  hardly  appreciate  this  un- 
til he  learns  that  much  of  the  prairie  country  around 
Houston  has  a  slope  of  less  than  2  ft.  per  mile. 

There  is  in  Texas  a  State  Reclamation  Department 
with  headquarters  at  Austin,  which  has  control  over 
drainage  matters  in  the  state,  and  with  which  the  F.  S. 
Geological  Survey  is  now  required  to  cooperate  in  making 
drainage  surveys.  Tliis  state  bureau  has  adopted  for  its 
maps  a  contour  interval  of  2  ft.  and  a  scale  of  1000  ft. 
to  the  inch.  All  topographic  surveys  made  by  the  V.  S. 
Geological  Survey  in  cooperation  with  the  Texas  State 
Reclamation  Department  must  then  be  under  the  supervi- 
sion of  that  state  bureau  and  in  accordance  with  its  own 
specifications.  The  foregoing  is  necessary  to  a  com- 
plete understanding  of  what  follows. 

On  Mar.  27  officials  of  the  V.  S.  Geological  Survey 
visited  Houston,  and  on  the  31st  the  county  authorities 
accepted  their  proposition  to  make  a  topographic  survey 
of  Harris  County. 

While  this  survey  is  to  be  used  primarily  for  drainage 
purposes,  it  is  not  to  be  made  under  the  supervision  of  the 
State  Reclamation  Department.  I  understand  that  the 
contour  interval  is  to  be  5  ft.,  with  intermediate  contours 
"sketched  in."  The  U.  S.  Geological  Survey  is  to  con- 
tribute a  bonus  of  $5000  to  the  work,  free  use  of  necessary 
instruments,  expert  supervision,  and  furlough  for  the 
necessary  topographers.  The  estimated  cost  of  this  sur- 
vey is  about  $80,000. 

So  strong  is  the  prestige  of  the  U.  S.  Government 
surveyor  (and  it  should  be  so)  that  an  offer  by  a  private 
firm  of  engineers  to  make  this  survey  at  a  guaranteed 
saving  of  $15,000  under  the  estimate  made  by  the  U.  S. 
Geological  Survey  met  with  no  response.  Said  the  county 
commissioners:  "If  you  make  this  survey,  we  will  have 
to  hire  some  one  to  check  you  up;  if  the  Government 
makes  it,  it  will  be  all  right." 

I  insist  that  the  making  of  a  county  topographic  sur- 
vey and  drainage  plans  is  not  a  matter  for  a  national  bu- 
reau to  take  up.  This  is  evidenced  by  the  action  of  the 
Harris  County  authorities  in  asking  bids  for  such  a  sur- 
vey, and  in  the  action  of  U  engineers  or  engineering  firms 
responding  thereto.  I  protest  against  the  U.  S.  Geologi- 
cal Survey's  entering  this  field  at  all,  and  insist  that  its 
method  of  offering  bonuses  to  be  allowed  to  do  this  work 
is  tnost  unfair  in  all  its  phases.  Furthermore,  it  was 
known  to  officials  of  the  Survey  that  private  engineers 
were  making  efforts  to  secure  this  work,  while  these  same 
officials  worked  in  secret  with  the  Houston  Chamber  of 
Conim<!rce. 

I  most  respectfully  rt'(|ucst  that  Enginkeuino  News 
lend  its  large  influence  toward  determining  the  justice 
of  this  protest,  and  how  far,  in  future  similar  cases,  the 
private  engineer  may  expect  this  kind  of  competition. 

Hi'dii  C.   Mitchell, 
Geodetic   Engineer. 

Washington,  D.  C,  Apr.  .h,  l!Mr,. 

I  A  proof  of  the  foregoing  letter  was  sul)mitted  to  the 
i)i rector  of  the  U.  S.  (icological  Survey  and  his  conuiient 
in  as  follows — Editoii.  ] 

,Sir--The  following  fads  iiic  |>frtinent  to  the  niiitter 
<JiHcusHe<l  by  Mr.  Mitclicll. 

The  HouHton  CIiumiImt  of  ('(iniMificc  in  I'.M.'  and  again 


in  1914:  brought  the  matter  of  the  topographic  survey  of 
Harris  County  to  the  attention  of  their  representative  in 
Congress,  urging  cooperation  between  the  county  and  the 
Federal  Government.  Hon.  John  M.  Moore,  then  repre- 
senting the  8th  District  transmitted  this  request  to  tlie 
Geological  Survey  July  30,  1912,  and  on  Nov.  5,  1914, 
his  successor,  Hon.  Joe  H.  Eagle,  renewed  the  request  in 
which  the  appropriation  by  the  county  was  specifically 
mentioned. 

The  official  correspondence  thus  initiated  could  at  no 
time  be  termed  "negotiations,  secret  in  nature." 

Both  in  1912  and  the  past  year  the  policy  of  the  Survey 
was  explained  to  the  congressman  and  the  basis  of  cooper- 
ation stated  as  being  that  of  proportional  benefits,  and  in 
the  case  of  detailed  survey  such  as  is  desired  and  needed 
in  Harris  County,  the  contribution  by  the  United  States 
Geological  Survey  being  an  amount  directly  related  to 
the  cost  of  making  surveys  on  the  regular  standard  mile 
scale.  In  the  discussion  of  the  matter  with  Representative 
Eagle,  the  question  was  discussed  of  the  ability  of  the 
Survey  to  find  any  available  fimds  during  the  present 
fiscal  year  and  the  tentative  decision  reached  in  February 
was  that  $5000  might  be  contributed  on  the  part  of  the 
Geological  Survey. 

I  am  advised  that  the  bids  received  by  the  coiinty 
ranged  from  something  like  $40,000  to  $190,000,  and  the 
supplemental  offer  by  a  private  firm  of  engineers  men- 
tioned by  Mr.  Mitchell,  namely,  at  $15,000  imder  the  Geo- 
logical Survey  estimate  of  $80,000,  is  in  fact  also  at  least 
$50,000  under  the  formal  bid  by  the  same  firm. 

The  cooperation  arranged  in  Harris  County  differs  in 
no  respect  from  cooperation  carried  on  in  1909  between 
the  Geological  Survey  and  the  Fifth  Louisiana  Levee  Dis- 
trict except  in  the  sketching  of  the.  intermediate  contours, 
and  the  fact  that  the  proportion  of  the  expense  con- 
tributed by  the  Federal  Survey  is  considerably  less  under 
the  Harris  County  agreement.  In  neither  instance  nor 
in  any  other  of  the  many  cases  of  cooperation  has  the  con- 
tribution on  the  part  of  the  Federal  Government  been 
considered  a  "bonus." 

The  refusal  of  cooperation  in  the  case  of  the  survey  of 
the  City  of  Cincinnati  was  predicated  xipon  the  small  area 
(approximately  100  sq.mi.)  a  map  of  which  on  the  usual 
scale  had  already  been  published  by  the  IJ.  S.  Geological 
Survey,  which  is  in  direct  contrast  with  the  1700  sq.mi. 
of  unmapped  area  constituting  Harris  County;  and  in 
all  other  cases  of  proposed  cooperation  the  determining 
factor  has  been  the  Federal  interest  in  the  work.  It  is 
only  in  public  work  of  this  type  that  the  United  States 
(leological  Survey  participates  under  the  appropriation 
"for  topographic  surveys  in  various  parts  of  the  United 
State-s." 

Gi:o.  Otis  Smith, 
Director,  U.  S.  Geological  Survey. 

Wasliington.  D.  C,  Apr.  14,  1915. 

K 

More  Reinforced-Concrete 
Cantilever    Bridges 

Sir — In  Kn(!Inekuin(i  Nkws  of  Mar.  25,  1915,  p.  578. 
under  the  heading  "A  Balanced  Cantilever  Roinforced- 
Con(  rete  Bridge,"  Ilcnry  H.  Quimby  describes  a  strui- 
ture  which,  he  says,  "is  believed  to  be  a  new  type." 

In  li)0l  the  writer  was  coi\frontcd  with  a  problem  sim- 
ilar to  that  which  faced  Mr.  Quimby,  and  he  solved  it  in 
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a  similar  mnniicr.      Al    l5iiilL'i'|i(>il,   Comi.,   a    haiicl>nini'  llio  (loHijjii  hikI  iiii>,'l)t  have  bwii  oiiiiUcil."    Tlic  exijcrieiu'e 

mnsonrv  hrid^io,  prcfi'ialilv  nl'  tin-  anli  t_v|if,  was  ili-.xiri'd  at  AhIi  (Jrcck  roiidriiis  lliat  opinion.     Nr)  Iransverso  jointH 

over  Asli  C'lVfk.  I»ut  no  an  li  tlirust  was  |n'rniissil)l(«,  as  (lie  woro  niatlu  in  Hint  l)ii(l>,'('  and  no  crackK  liavo  appcarffd. 

abutnuMits  liad  to  stand  on  jiilt'  foundations  in  <loi'|i  mud.  .\l, 111:111    I'.   Ilii.i.. 

A  rtMiiforifd-concrt'ttMantilfvcr  Itrid;,'!' was  llit'ri'fon;  con-  New   IImmii,  Conn.,   Mm.  2It,   \'.>\'>. 


KiiJ.  1.     Ill  SUA Ni)'.-^   Foi;i)  l5i;nK:K.   ll\i;ii)i;n  t'ol'Ni'V, 

M.\UYI..\N1) 

(.\  iMiit Hover   roscmblliiK  an   anti) 

};trui'ti'd  in  tho  rurm  of  a  livc-contcrcd  aicli  of   lO-ft.  cicai- 
span  and  7-ft.  rise. 

The  reinforcement  was  cold-twisted  steel  rods  for  ten- 
sion stres.ses  only.  No  steel  was  used  in  conipre-ssion,  the 
concrete  heinj::  reli<vl  on  to  tiike  nil  coniiJression  stresses. 


Sir  111  lltll  ihc  writer  d((si;fnci|  ;i  riinroiriMl-coiK  rote 
cantilever  lirid/fc  in  the  form  of  an  arch,  which  it  i.s  be- 
lieved anteilates  the  one  descrihed  hy  Mr.  (^iiiiiihy.  This 
hrid^'e*  was  huilt  for  th((  .Man  hind  Stiitc  I'oad  (Jommis- 
sion  at  lliishand's  I-'ord  o\ci'  i)rri  ('mk,  in  Harford 
County.  It  is  appro.ximatcly  20  ft.  wide  and  has  a  c<'ii- 
Iriil  span  of  100  ft.,  two  piers  of  10-ft.  width  each  and  two 
lialancin;;  cantilever  sjians  of  i^)  ft.  ciich,  iiiakinif  tlw  toi:il 
lcn;:th  of  the  hridf,'e  210  ft.  ( Fi^-   1). 

This  hrid^^e  antedat(!s  Mr.  (^uimhy's  hridg(!  hy  sev(Miii 
years,  and  the  writer  helieves  that  he  may  I)e  parrloned  for 
.sayiuf^  that  it  is  a  somewhat  ludder  desi;,ni  on  account  of 
the  fact  tliut  rods  were  u.sed  for  reinforcement  instead  of 
huilt-up  steel  members,  and  also  because  the  main  span 
is  100  ft.  clear,  as  compared  with  the  95-ft.  span  in  .Mr. 
Quimby's  design.  Furthermore,  the  slion;  cantilevers  are 
1.")  ft.,  as  against  31  and  34  ft.  for  Mr.  Quimby's  bridge; 
and  while  the  ribs  of  ^Ir.  Quimby's  bridge  are  spaced  ap- 
pro.ximatcly 0  ft.  on  centers,  the  two  ribs  on  the  Hu.sband's 
Ford  bridge  carry  approximately  10  ft.  of  roadway. 

Mr.  (^uindjy  is  right  in  stating  that  this  type  of  bridge 


Fk;.  2.     FoiUTH  St.  Viaditt.  FxuoiorxT,  AV.  V.\. ;   v    C.\xtilevku   Bhidge 


The  bridge  was  so  designed  that  under  concentrated  loads 
the  middle  portion  of  the  arch  might  act  as  a  beam  or  as 
a  short  span  between  the  cantilevers. 

Mr.  Quimby  remarks  regarding  the  Chester  bridge: 
''It  would  seem  from  the  experience  here  that  the  joint 
with  play  for  movement  was  an  unnecessary  refinement  in 


is  economical ;  this  was  proved  in  the  case  of  the  Husband's 
Ford  bridge,  the  cost  of  which  was  a])])roximately  two- 
thirds  of  the  cost  of  the  arch  bridge. 

This  ty])e  of  Ijridge  was  also  used  by  the  writer  for  the 


•Described   in    "Engineering    Record,"    Dec.    30,    1911. 
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Fourth  St.  Viaduct,  Fairmont,  W.  Va.  (Fig.  2),  where, 
on  account  of  the  fact  that  the  cit\'  wished  to  build  two 
abutments  by  day  labor,  the  viaduct  is  designed  and  con- 
structed so  as  not  to  rest  on  the  abutments  at  all,  the  shore 
spans  being  cantilevers  and  the  abutments  being  used 
merely  to  hold  back  the  earthfill  at  each  end. 

Laytox   F.   Smith. 
513  N.  Charles  St.,  Baltimore,  Md., 
Mar.  27,  1915. 


Sir — The  writer  would  like  to  put  on  record  two 
bridges  designed  by  him  on  the  same  principle  as  that 
noted  by  Mr.  Quimby.  The  smaller  one  was  built  in 
New  Zealand  in  1009  and  the  larger  one,  over  the  Sweet- 
water River  in  San  Diego  County,  Calif.,  was  completed 
last  year. 

Both  were  designed  for  a  uniform  distributed  live-load 
of  150  lb.  per  sq.ft.  (equivalent  to  a  20-ton  roller)  plus 
40%  for  impact.  The  San  Diego  bridge  figured  con- 
siderably cheaper  than  cither  an  arch  or  girder  design 
at  the  same  site,  principally  because  of  the  unsatisfac- 
tory nature  of  the  foundation  material.  The  New  Zea- 
land bridge  was  practically  identical  in  estimated  cost 
with  a  two-ribbed  hingeless-arcli  design  prepared  as  an 
alternative. 

These  two  designs  were  based  on  the  same  assumption 
as  that  used  l)y  Mr.  Quimby,  that  the  dead-load  bal- 
ances at  the  middle  of  each  pier  with  equal  moments  on 
either  side,  the  maximum  eccentricity  of  load  occurring 
when  live-load  is  concentrated  at  either  end,  over  the 
counterweights — no  live-load  being  on  the  span. 

Mr.  Quimby's  conclusion  that  it  is  safe  and  desiral)le 
to  omit  the  transverse  joint  in  the  floor  is  of  interest, 
because  in  the  designs  noted  the  cantilevers  were  consid- 
ered as  being  rigidly  connected  by  a  suspended  span, 
there  being  no  joint.  Tn  practice  this  assumption  has 
proved  to  be  sound.  While  it  is  probably  true  that  in 
this  design  there  is  more  or  less  arcliing  action,  there 
is  also,  in  addition  to  the  arch  and  balanced  cantilever, 
a  well-defined  continuous  l)eam  action  in  the  San  Diego 
bridge.  Probably  this  arch  action  makes  for  extra 
rigidity,  which  Mr.  Quimby  noticed  in  the  bridge  de- 
scribed by  him.  It  would  appear  good  design  to  omit 
the  joint,  thereby  obviating  the  effects  of  the  rockiiig 
action  set  up  by  the  movement  of  the  center  of  gravity 
due  to  moving  live-load  from  one  side  of  a  pier  to  tlie 
other. 

The  larger  bridge  mentioned  was  built  for  San  Diego 
Co\inty.  George  Butler,  County  Surveyor,  and  Paul  Wat- 
son,  Chief    Deputy   Surveyor,   were   in   charge  of  design 
and  construction. 
•  I". 


II.    FlUNKLANI), 

Bridge   Kn''inccr. 


Lake  Cliarlcs,  La..  .\|.r.   I,   liM."). 


NOTES  AND  QUERIES 


The  nrtU'le  In  "KnKlnpiTinK  Ni'Wa"  of  Apr.  ITi,  19ir>,  on 
"Booiiter  I'umpH  In  Hondliinil  Htntlon,  ChloiiKo,"  nhoulil  have 
atateil  that  th«  putnpn  wrrp  (IrmlKHi'il  unci  built  by  the  Henry 
R.  Worthlnicton  W'nrkii  of  thr  Inti'rnatlonal  Steam  I'unip  Co., 
N«w  York  City.  Thi-  tlKurrH  of  prrfurmiinci'  In  iihoi)  t<<Bt.M  of 
oth«r  acrciw-lmpollcr  uiiltit  apply  to  run.s  niailc  In  tlm  Wortli- 
Invton   ahopii 


S©sim©  S^lbstts"^ (Sties'©  De^aills  of 
ttlh©  He^y^r  M©Biap)lhas  Bifadlge 

From  a  statement  given  out  to  various  teclmical  papers 
by  M.  B.  Case,  Resident  Engineer,  Arkansas  &  ileniphis 
Railway  Bridge  &  Terminal  Co.,  the  following  items 
describing  certain  parts  of  the  substructure  work  of  the 
new  Memphis  cantilever  bridge  have  been  taken  :* 

The  substructure,  in  addition  to  an  anchor  pier  high 
up  on  the  Tennessee  bluffs,  comprises  five  river  piers 
varying  from  25x46  to  42x90  ft.  in  plan,  and  varying 
in  height  above  water  from  51  to  81  ft.  Each  pier  is 
founded  on  hard  blue  clav  wliich  is  reached  throuijh  a 


Fiu.  1.     Floating  Coxceetixg  Plaxt  at  Piek  of  the 
New  Memphis  Bridge 

(Note   dock   around   pier) 

variable  clay  and  a  bed  of  sand.  From  the  bottom  of 
the  foundation  to  the  coping  the  highest  pier  is  195  ft. 
The  construction  is  uniformly  cut-stone  faces,  with  con- 
crete filling  behind  the  stonevoik  as  forms. 

COXSTRUCTION  BaRGES 

The  substnuture  was  conducted  with  the  aid  of  con- 
struction barges,  21  of  which  were  built.  Some  of  these 
carried  the  various  equipment  needed  in  the  construction, 
and  the  rest  were  used  as  cargo  boats.  On  the  construc- 
tion barges  were  erected  air-compressor  plants,  concrete- 
mixing  and  delivering  plants,  piledrivers,  derricks  and 
mat-weaving  outfits. 

The  concreting  plant,  on  a  ;5()xl00-ft.  barge,  was  of 
the  familiar  tower-and-chute  type  (Fig.  1).  The  material, 
waslied  river  sand  and  streened  gravel,  was  brought  to 
tlic  barge  on  275-yd.  scows  and  raised  into  hoppers  over 
the  mixer  by  clamshell  buckets  and  derricks  located  on 
the  concreting  barge.  Cement  was  elevated  in  a  measur- 
ing lioppcr  in  a  small  car  pulled  up  an  inclined  tratk  l)y 
means  of  a  line  leading  to  a  spool  on  the  tower  hoisting- 
engine.     The  cement-car  ran  back  onto  a  track  extension 
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ondtT  IIh'  itiDl'  of  the  r(>iut'nllmr;;c.  whidi  wiis  iinnin<l 
below  till"  niixini;  plant,  lluis  rciltniii;;  llic  liiiiitllin^;  "f 
the  t"cnuMit  and  llic  loss  antl  damap'  of  traiks  diiriiij;  wt-l 
watther.  Tin-  toniit'tc-inixinfj  harp-  was  »'(|iiipin'd  with 
a  60-hp.  loromotivi'  boiler  wliith  fninislicd  steam  to  tlic 
mixor  enjjiiio  and  to  llie  tower  lioisl.  and  also  for  llio 
hnntiiin  of  the  concrelin^'   nniteria!    \vlii(li   was   reijiiinil 

ilv  at   infretpienl   fold   spells. 

The  compressor  harp-  for  the  pneninatic-raisson  fonmlii- 
tion  work  carried  I'onr  locomotive  hoilers  with  a  lorn- 
bined  capacity  of  oOO  hp.  and  with  the  necessary  ]>iinii>s 
and  feed-water  healers.  Three  low-pressure  compressors, 
with  a  capacity  of  '^riOO  en. ft.  of  free  air  ]»er  min\ite, 
furnished  air  for  the  caissons,  and  one  smaller  machine 
hijrh-pressure  air  for  tiie  horin;;  tools  and  hammers  used 
on  timlHT  construction.  .\  small  <,'('nerator  supplied 
curn'ut  for  liirht  and  for  an  elevator  in  the  main  shaft 
of  the  two  dee|)er  piers.  'I'lic  lio^pitai  lock  was  also  on 
•h\<  har-.'e. 

I«ivi;i;-I'ii:i!  CoxsTKn  riox 

All  of  the  river  pii-rs  were  huilt  under  comprosscd  air 
in  timbiT-frame  caissons  huilt  on  a  ]H)ntoon  for  a  part 
of  their  heijjrht  and  launched  therefrom  into  the  river, 
where  the  final  heiirht  was  added.  On  three  sides  of  the 
pier  site  previous  to  the  launching  of  the  caisson  a  pile 
dork  was  driven  ( Fijx.  1).  This  was  \ised  to  hold  the 
caisson  in  i>osition  until  well  landed  and  also  served  during 
'instruction  as  a  working  stajxinj;. 

HlVKI{-Hi:i)  I'ltOTKCTION 

Beeau.se  of  the  swifter  currents  and  the  conseqiient 
tendency  to  scour,  the  bed  of  the  river  at  Pier  3  wa.s 
prepared  to  receive  the  caisson  by  sinking  a  willow-brush 
mat  200x300  ft.  at  the  site  of  the  pier.  After  tiie  piles 
for  the  dock  were  driven  through  tliis  mat.  2!). 000  burlap 
sacks  filled  with  sand  were  deposited  at  the  pier  site  to 
reduce  the  dei)th  of  the  water  about  8  ft.  and  to  give  an 
even  bearing  on  which  to  land  the  caisson. 

\\  illow  mats  extending  1.50  ft.  either  side  of  the  bridge 
axis  were  afterward  sunk  and   covered   vvitii   riprap   for 
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Placing  Stone  ox  Piki:  fkom   CoNsTurcTiDN 
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the  entire  distance  between  Piers  2  and  3  to  protect  the 
erection  falsework  from  scour  during  supenstructure  Avork. 
A  mat  was  also  placed  along  the  Arkansas  bank,  extend- 
ing 1000  ft.  above  the  bridge,  as  a  protection  to  that 
bank. 


.Xl'I'IMlM  II    Pi:ni>TAl,  (loNSTIIII   rioN 

The  concrete  pedestals  shown  in  Kig.  3  are  to  carry  the 
<i)lumns  for  the  west  approa«  h.  Kach  contains  53  cn.yd. 
<if  concrete  and  rests  on  a  13\l3-ft.  footing  blrxk,  which 
in  turn  is  carried  on  |(i  feinforced-concrclc  precast  |)iles. 
The  concreting  of  these  jiedestals  was  ra|)idly  done  from 
a  car  running  on  a  central  track  belwcen  Ihcni.  The  cur 
is  c(piii)pcd   witli  a    rc;,Mdalion   lower  mihI   :-|)uuI    (IcIim  tv, 


Vu;.  3.     Building  the  Concrete  Pedestals  fou  the 

Viaduct  Approach  on  the  Arkansas  Side  of 

THE  Memphis  Bridge 

and  the  four  pedestals  of  each  tower  bent  could  be  poured 
at  one  position  of  the  plant. 

All  the  work  described  was  done  between  June,  1913, 
and  January,  191.').  Active  preparation  is  now  under 
way  for  the  erection  of  the  superstructure.  The  bridge 
is  under  the  general  direction  of  Ralph  Modjeski,  Con- 
sulting Engineer,  with  W.  E.  Angler,  Assistant  Chief 
Engineer.  The  substructure  work  was  imder  contract 
to  the  Union  Bridge  Construction  Co.,  of  Kansas  City. 
il.  B.  Case  is  the  Eesident  Engineer  representing  Mr. 
^lodjeski. 

'*: 

Financing  Public  Works  in  3IeadviHe,  Penn. — When  it  was 
first  proposed  to  issue  bonds,  bankers  advised  that  the  issue  be 
made  at  S^  for  30  years  instead  of  4'T;  as  had  been  done  be- 
fore, and  predicted  that  the  bonds  could  not  be  sold  at  i'l. 
But  the  City  Council  decided  to  issue  4's,  and  bids  for  the 
bonds  were  asked  for  on  this  basis.  Quite  a  few  bids  were  re- 
ceived, some  at  a  fair  premium  and  some  at  par,  but  not 
enough  bids  were  received  to  take  care  of  the  entire  issue. 
The  Council  then  decided  to  offer  the  whole  issue  at  par,  and 
in  a  remarkably  short  time  the  whole  issue  was  taken  care- 
of  and  oversubscribed  about  $20,000.  All  the  bonds  were  sold 
locally  in  denominations  of  $.')00,  none  of  them  beinpr  taken 
by  the  banks.  An  amusing  feature  was  the  fact  that  $150fr 
was  taken  by  an  old  German  in  the  employ  of  the  street- 
cleaning  department,  who  was  very  much  worried  lest  some- 
one should  find  out  that  he  had  been  buying  bonds  and  he 
should  lose  his  job. — B.  F.  Miller,  Jr.,  City  Engineer,  of  Mead- 
ville,   Penn. 
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Failure  of  L/S^inm^ia  Dainnii,  Arisoiaa 

The  Lyman  Dam  was  au  earth  dike  across  the  main 
channel  of  the  Little  Colorado  Eiver  about  12  miles  south 
of  St.  Johns,  the  county  seat  of  Apache  County,  Arizona. 
It  was  completed  August,  1913,  and  during  the  years  1913 
and  191-i  the  reservoir  was  allowed  to  fill  to  a  height  of 
39  ft.  The  dike  was  450  ft.  long  on  bottom,  840  ft.  long 
on  crest,  65  ft.  high,  with  a  12-ft.  crest  and  a  slope  of 
2  :  1  on  both  sides ;  it  contained  200,000  cu.yd.  of  material. 
It  was  faced  on  the  upstream  side  with  6  in.  of  gravel 
and  12  in.  of  hand-layed  riprap.  The  dike  was  made  of 
the  finest  quality  clay  and  had  a  puddled-clay  core  wall 
12  ft.  wide,  and  the  bond  between  the  dike  and  side  of 
reservoir  was  carefully  made  with  corrugations  2  ft.  deep, 
2  ft.  wide  and  3  ft.  apart,  tamped  with  choice  clay.  The 
reservoir  had  a  capacity  of  about  40,000  acre-ft.,  being 
next  in  size  in  Arizona  to  the  Roosevelt  reservoir.  There 
was  a  natural  wasteway  117  ft.  wide,  situated  about  one- 
quarter  mile  from  the  dike.  At  the  time  of  the  break, 
the  water  depth  at  the  dam  was  53  ft.  and  the  reservoir 
contained  29,000  acre-feet. 

The  Lyman  Irrigation  Project  embraced  an  area  of 
15,000  acres  immediately  adjacent  to  the  town  of 
St.  Johns,  of  which  6000  acres  was  in  an  advanced  state 
of  cultivation,  the  water-supply  being  obtained  from  the 
Lyman  Reservoir.  The  cost  of  the  project,  including  the 
dike,  was  approximately  $200,000. 

Owing  to  the  topography  of  the  country  between  the 
dam  and  the  irrigable  land,  it  was  necessary  to  place  the 
outlet  conduit  at  the  20-ft.  contour,  which  left  20  ft.  of 
dead  water.  The  outlet  and  penstock  were  constructed 
of  reinforced  concrete  placed  under  most  careful  super- 
vision and  having  two  30-in.  Ludlow  valves. 

The  break  occurred  at  10:45  p.m.,  Apr.  14,  just  after 
the  dike  had  been  carefully  inspected  by  the  superintend- 
ent, when  it  showed  no  signs  of  weakness.  During  tlie  day 
of  tlie  break,  the  directors  of  the  company,  accompanied  by 
Field  Examiner  R.  G.  Mead  of  the  Y.  S.  General  Land 
OfTice,  went  over  the  entire  project  and  visited  the  dike,  at 
which  time  no  evidence  of  cracking,  settling  or  seepage 
could  l)e  detected. 

The  first  evidence  of  the  break  was  a  sudden  rush  of 
water  coming  out  at  the  base  of  the  dike  in  the  center 
of  the  channel,  which  was  instantly  followed  by  a 
volume  of  water  rising  to  a  depth  of  30  ft.  on  the 
lower  side  of  dam.  The  water  immediately  cut  out  a  sec- 
tion forming  an  arch  with  an  estinuitcd  span  of  75  ft., 
which  colla[)S('d  as  the  cutting  imrcascd,  leaving  a  gap 
35(1  ft.  ill  length.  'I'he  penstock  and  conduit  were  un- 
damaged. 

The  (like  had  been  constructed  in  two  sections,  the  first 
Hcction  being  over  three-fourths  the  length  of  the  com- 
pleted dike  and  on  the  north  side  of  the  channel.  The 
remaining  section  was  then  constructed  across  the  clian- 
nel  while  the  river  was  at  low  water.  During  the  con- 
itrtiction  of  the  last  Hection,  the  water  rose  against  the 
dike  n»   the   conHtruetion    work    progressed,   a   .1  t't.    free- 


board being  maintained  until  the  outlet  conduit  was 
reached.  The  accepted  theory  of  the  failure  is  that  the 
portion  of  the  dike  across  channel  below  the  outlet  conduit 
did  not  have  an  opportunity  to  dry  out  and  properly 
settle;  consequently,  this  section  was  materially  weak  and 
gave  way  when  the  pressure  became  too  great.  As  the 
portion  of  the  dike  across  the  channel  was  built  against 
an  increasing  pressure  of  water  it  was  no  doubt  saturated 
to  the  core  wall  and  above  the  outlet  conduit  by  means 
of  capillary  attraction,  which  destroyed  the  bond. 

It  is  estimated  that  the  section  destroyed  can  be  re- 
placed, the  canal  repaired  and  an  outlet  conduit  placed  at 
the  bottom  of  the  dike  at  a  cost  of  about  $75,000,  which 
would  mean  an  increased  cost  to  the  project  of  $5  per  acre, 
making  the  total  cost  of  $17.50  per  acre,  which  is  consid- 
erably less  than  any  project  of  its  size.  The  damage  to 
property,  highway  bridges  and  other  projects  below  the 
dam  amounts  to  over  $300,000.  [Telegraphic  dispatch 
from  W.  C.  XiCHOLS,  St.  Johns,  Ariz.] 
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Part  of  a  steel  frame  of  Building  Xo.  75,  being  erected 
for  the  Willys-Overland  Co.,  Toledo,  Ohio,  collapsed  dur- 
ing a  heavy  gale  on  Apr.  10,  killing  one  laborer  who  was 
on  the  building  and  injuring  several  others.  The  build- 
ing is  200  ft.  wide,  1010  ft.  long,  and  three  stories  in 
height.  The  second  floor  and  roof  are  supported  by  steel 
framing,  the  columns  of  which  extend  without  splices 
from  footings  below  the  ground  floor  to  the  roof.  Longi- 
tudinal steel  girders  between  columns  support  wood 
joists  at  the  second  floor  and  roof,  and  steel  beams  con- 
nect the  columns  transversely  and  serve  to  tie  and  brace 
the  frame.  The  lower  stories  are  eventually  to  have  con- 
crete columns  surrounding  the  through  steel  columns  and 
a  flat-slab  concrete  floor,  but  the  concrete  work  had  not 
been  erected  at  the  time  of  failure. 

Erection  of  the  steel  frame  was  started  about  Apr.  1 
and  was  pushed  rapidly  forward.  As  soon  as  the  frame 
was  riveted  the  second  floor  and  roof  joists  and  the  cen- 
tering for  the  first  floor  of  concrete  were  placed.  The 
wood  subfloor  for  the  second  floor  and  the  wood  sheathing 
for  the  roof  were  placed  as  soon  as  the  joists  were  set. 

The  steel  was  erected  by  two  stitfleg  derricks  running 
on  a  standard-gage  railroad  track  alongside  of  the  build- 
ing. Each  derrick  served  one-half  the  building,  or  a  strip 
lO'i  ft.  wide.  During  erection  the  frame  was  guyed  with 
steel  cables  ami  braced  with  occasioiuil  diagonal  wood 
posts. 

On  Apr.  10  the  erection  had  progressed  about  eighteen 
bays  westward,  starting  at  the  east  end  on  the  south  half 
of  the  l)uil(ling.  On  the  north  half  about  ten  bays  had 
l)een  erected.  On  the  .south  half  the  riveting  was  ten  days 
behind  the  erection.  At  about  9  :45  a.m.  the  steel-erection 
crew  was  driven  to  shelter  by  a  heavy  storm.  At  that  time 
the   work   erected   consisti'd    of   parts  of   two  bays,   which 
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were  j;in I'll  willi  lu-mp  liiics.  Dwriii;,'  llic  .sliowcr  a  ln-aw 
aqunll  l>low  down  Ilio  iiiwly  urortoil  bents  toward  llic 
north,  larrvinj;  with  tlifiii,  micco^sivoly,  ono  IttMit  nflcr 
anotJuT  until  tlu'  rivoti'il  w<'lion  was  rt'aclii'd.  This  ro- 
maini'd  standing',  as  did  also  all  of  that  part  of  tlu;  iiorlh 
l\aif  of  tlu>  franu'  that  had  lurn  croclod. 

The  steelwork  left  standinjj;  was  racked  somewhat,  hut 

I      m»  immediately  drawn  hack  to  plaee  and   phunhed   u]). 

The  fallen  steelwork  was  diseonneetetl  and  cleaiu'd  away. 

Mnnv  nuMuhers,  especially  the  lolumns,  reipiired  strength- 

.  iiinjj.     Only  a  small   i>erfenta;;e  were  so   injure<l   as  to 

iijuire  rei>laiement.  Mrection  was  resinned  after  tlu'ee 
•  lays'  delay. 

The  huildinji  was  designed  and  the  ereetion  supervised 
l>v  Mills,  Uhines,  Hellman.  and  NordholT,  architects.    The 

ii'ol  ereetion  was  carried  on  under  m  ;,'eneral  contract  hy 
:ho  A.  Bentley  &  Sons  Co.,  of  Toledo.  |  Information 
from  the  areliitoets.] 

Apulia  AcqtLaed^Lact  im^  Use 

Water  was  turned  into  the  Ajiulia  Aqueduct  on  A])r.  13. 
The  aqueduct  and  its  nuiny  branch  lines  have  a  combined 
length  of  about  1800  miles  and  will  supply  water  from 
f'le  Hiver  Sole  to  .3,000,000  i)eoplc  living  in   numerous 

lies  and  towns  located  in  several  arid  provinces  in  south- 
lastern  Italy.  (See  Exoinicekixo  Xkws,  July  16,  1914, 
for  map  and  description.)  Tiie  project  is  not  yet  com- 
pleted. 

Municipal  Beltl=L/i!rae  Rail^y^'-ayp 
OaMsiradp  Calif. 

Work  was  begun  A]ir.  S  on  laying  a  spur  track  along 
the  new  quay  wall  of  the  inner  harbor  at  Oakland,  Calif. 
This  is  the  first  unit  of  a  municipal  belt-line  steam  rail- 
road that  will  connect  every  dock  and  railroad  terminal 
with  the  wholesale  warehouse  district. 

For  the  present  the  tracks  being  laid  will  connect  with 
the  Southern  Pacific  Co.'s  lines.  Engines  and  cars  of 
that  corporation  will  be  used  by  the  city  until  the  belt- 
line  railroad  is  completed,  when  a  full  equipment  will 
be  acquired  by  the  city,  and  the  municipal  road  will  be 
connected  with  the  Sant<i  Fe,  the  AVestern  Pacific,  the  Key 
Route,  the  Oakland,  Antioch  &  Eastern,  and  other  lines 
that  enter  the  city. 

The  work  is  to  be  completed  as  soon  as  possible,  that 
all  may  be  in  readiness  for  the  opening  to  business  of  the 
first  unit  of  the  estuary  quay  wall  on  June  1.  The  foun- 
dation is  about  to  be  laid  for  the  first  of  the  city's  big 
warehouses,  which  are  to  line  the  municipal  water  front. 

»: 
An    Iffavesttnga^aomi    of  lEsii^BEaees'" 
BHa^  Ed^cattiosa 

The  Carnegie  P\nindation  for  the  Advancement  of 
Teaching,  in  cooperation  with  the  Joint  Committee  on 
Engineering  Education,  is  making  a  study  of  the  methods 
pursued  in  American  engineering  schools.  The  societies 
represented  on  the  joint  committee  are  the  national  so- 
cieties of  Civil,  ^Mechanical,  Mining  and  Electrical  En- 
gineers, the  Society  for  the  Promotion  of  Engineering 
Education,  the  American  Cliemical  Society  and  the  Gen- 
eral Education  Board.  The  investigation  is  being  car- 
ried on  under   the   general   direction   of   Dr.   Henry   F. 


i'rili  licit,  president  of  tin-  (,'arnegic  l-'oimdation,  with 
Prof.  (!.  |{.  .Mann,  jirofessor  of  physics  in  the  University 
of  Chicago,  in  iharge. 

A  Het  of  (piestions  has  just  been  sciit  out  to  a  large 
nund)er  of  engineer.'*.  Some  of  tlu;  important  questionH 
nske<l  are  as  follows:  What  are  the  jmrticular  pointH 
at  which  the  work  of  tin;  engineering  schotds  is  effective 
and  successful,  and  in  what  is  it  least  ed'ective  and  suc- 
cessful? What  are  the  most  important  factors  determin- 
ing probable  success  or  failure  in  engineering?  What 
Hort  of  work  and  what  kind  of  experience  are  niOHt  effeo 
tive  in  testing  a  man's  fitness  to  succeed  in  engineering? 
Is  a  reading  knowledge  of  Freiudi,  (Jerman  or  Spanish 
essential  to  an  engineer?  Make  sjjecific  suggestions  for 
the  improvement  of  engin(!criiig  education. 
':'■'. 

Relbuildliim^  Belgiasa  Cities 

Si'veral  American  engineers  iia\e  Ijccu  consulied  by  a 
committee  of  Belgian  architects  as  to  the  most  satisfactory 
method  of  recon.structing  their  ruined  cities.  M.  M. 
O'Shauglincssy,  City  Engineer  of  San  Francisco,  recently 
received  a  letter  from  ('has.  Petris,  a  Belgian  architect, 
stating  that  plans  were  already  being  perfected  for  re- 
building, and  asking  advice  on  the  best  type  of  temporary 
structures.  The  method  ado])ted  by  San  Francisco  in 
rebuilding  after  the  disaster  of  1906  is  of  interest  to  the 
Belgians  and  will  probably  be  adopted  for  some  of  their 
cities. 

Bills  Passed  fto   Fcoftect  Hew 

New  Jersey  shore  property  will  receive  a  greater  meas- 
ure of  protection  by  three  bills  which  were  recently  passed 
by  the  State  Legislature  and  approved  by  the  Governor. 
The  first  bill,  Senate  N  .  135,  authorizes  the  governing 
body  of  any  county  in  New  Jersey  bordering  on  the  At- 
lantic Ocean  to  raise  and  appropriate  money,  to  be  ex- 
pended by  and  under  the  direction  of  the  Secretary'  of 
War,  for  the  erection  and  construction  of  sea  walls,  bulk- 
heads, groins,  etc.,  for  the  protection  against  encroach- 
ments of  the  sea  on  inland  waterways,  navigable  rivers  and 
waterways,  riparian  lands,  public  roads  and  boulevards, 
and  public  properties.  Senate  Bill  No.  136  is  an  act  per- 
mitting the  appropriation  from  the  state  funds  of  a  sura 
of  money  to  be  expended  in  the  same  way  and  for  the 
purpose  just  described  in  the  foregoing.  The  third  bill, 
Senate  No.  137,  authorizes  the  governing  body  of  any 
borough,  city,  township  or  other  municipality  in  any 
county  bordering  on  the  ocean  to  raise  and  appropriate 
money  to  be  expended  in  the  same  manner  and  for  the 
same  purpose  as  described  by  the  two  other  bills.  The 
three  bills  were  presented  by  Henry  E.  Ackerson,  Jr., 
Senator  from  Monmouth  County. 

Each  of  the  bills  states  further  that  in  some  sections 
the  coast  of  New  Jersey  consists  of  only  a  very  narrow 
strip  of  land,  containing  homes,  hotels,  business  places, 
streets  and  boulevards,  situated  between  the  Atlantic 
Ocean  and  a  navigable  river,  or  other  inland  waters  hav- 
ing channels  dredged  and  cared  for  by  the  United  States 
Government.  From  this  wording  it  is  evident  that  the 
acts  are  designed  primarily  for  the  protection  of  the 
Monmouth  County  shore,  and  especially  that  portion  iu 
the  vicinity  of  Seabright  which  for  the  past  two  years 
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has  sustained  the  greatest  damage  from  northeast  storms. 
Senator  Ackerson  informs  us  that  he  has  also  drafted 
a  paragraph  for  the  Supplemental  Appropriation  Bill 
which  provides  for  an  appropriation  of  $;35,000  for  making 
a  survey  of  the  shore  front  and  to  study  the  cause  of  coast 
erosion  from  Cape  May  to  Sandy  Hook  and  the  prep- 
aration of  a  comprehensive  plan  for  coast  protection,  the 
plan  to  be  submitted  to  the  legislature  of  1915.  No 
method  has  as  yet  been  adopted  by  the  state  for  taking  over 
the  proposition  of  coast  protection  generally.  If  the  ap- 
propriation of  $35,000  is  allowed,  it  will  be  a  step  in 
committing  the  state  on  this  subject. 

Deep  Oivnim^  l^sspeirninmeirats  aeadl 
tlh^e  IR.ecoipdls  at  Moiaolualua 

In  raising  Submarine  F-i,  which  sank  in  the  harbor 
of  Honolulu,  Hawaii,  on  Mar.  29,  1915,- the  U.  S.  Navy 
Department  is  for  the  first  time  making  use  of  an  exten- 
sive series  of  experiments  carried  on  imder  laboratory 
and  practical  conditions  during  the  past  two  years.  In 
fact,  without  the  benefit  of  these  experiments,  it  is  unques- 
tionable that  the  subnuirinc  wtmld  have  had  to  be  raised, 
if  at  all.  by  the  old-fashioned  expedient  of  dragging. 

To  Chief  Gunner  George  D.  Stillson,  U.  S.  N.,  belongs 
a  considerable  amount  of  the  credit  due  for  the  inception 
of  this  work.  !Mr.  Stillson  was  fully  conversant  with  a 
series  of  experiments  conducted  by  the  British  Govern- 
ment in  1906-7,  in  which  he  took  part  himself,  as  a 
result  of  which  divers  had  been  able  to  go  down  to  a 
depth  of  200  ft.  with  safety.  In  our  own  navy,  the 
greatest  dejjth  attained  was  100  ft.  and  even  that  was 
attended  with  much  risk.  Tlie  English  tests  liad  shown 
that  under  the  previous  methods  of  diving,  divers  had 
been  subject  to  bends  upon  returning  to  the  surface  and 
that  the  results  had  in  many  cases  been  fatal.  It  was 
shown  that  this  trouble  was  due  to  improper  decompres- 
sion ;  in  other  words,  the  diver  had  been  returned  to  the 
surface  either  too  rapidly  or  too  .steadily.  His  blood, 
which  had  taken  up  nitrogen  from  the  air,  did  not  have 
proper  opportunity  to  get  rid  of  it.  The  English  experi- 
ments, which  were  exhaustive,  indicated  that  the  best 
method  was  to  bring  the  diver  up  by  stages,  allowing  a 
period  of  15  to  30  minutes  at  each  stop  for  him  to  be- 
come u.sed  to  the  altered  ))ressure. 

After  being  called  to  the  attention  of  the  Navy  Depart- 
ment by  Gunner  Stillson,  the  nuitter  was  taken  up  by  the 
Bureau  of  Construction  and  Repair  in  connection  with 
their  submarine  work,  of  which  Naval  Constructor  Her- 
bert S.  Howard  is  in  charge,  and  permission  was  obtained 
from  the  Secretary  to  nuike  extensive  tests. 

It  was  early  decided  that  the  best  results  could  be 
obtained  first  l)y  experiments  in  a  tank  where  the  prac- 
tical conditions  surrounding  the  diver  could  be  repro- 
duced and  he  cduid  be  kept  constantly  under  observation. 
The  necessity  fur  building  such  a  tank  was  ol)viated  by 
the  offer  of  A.  Schrader's  Sons,  Inc.,  who  allowed  the 
Navy  Department  to  use  their  new  tank  in  [Brooklyn, 
N.  Y.  In  tliis  tank  conditions  e(|iiivalcnt  to  dcptiis 
up  to  215  ft.  were  rcprodmcd  by  closing  the  tank  and 
applying  j)reHsiire  up  to  100  lb.,  wliich  was  the  limit  of 
safety. 

The  experiments  witi'  licgiin  iihoiit  T'lluuniy,  l!M  I,  and 
continncd  until  thu  end  of  IIh-  snnimer.  Tlicy  were 
under  the  ibarge  of  Gunner  Stillson  and  live  chief-gun- 


ner's mates.  The  first  part  of  the  time  was  given  up  trr 
checking  the  English  decompression  tables  and  to  accus- 
toming the  party  to  diving.  Later,  thorough  and  ex- 
haustive tests  were  made  of  suits,  helmets  and  other 
diving  gear  and  of  various  self-contained  diving  appar- 
atus equipped  witli  chemical  and  oxygen  cylinders,  ap- 
paratus for  subnmrine  escape  and  any  other  apparatus 
of  which  test  was  requested. 

As  a  direct  result  of  the  experiments,  a  number  of  im- 
provements in  apparatus  and  method  were  developed, 
among  which  two  are  notable.  The  more  important  was 
the  development  of  the  first  satisfactory  method  of  feed- 
ing air  to  the  divers  from  compressed-air  cylinders  in- 
stead of  by  hand  pumps.  The  latter  had  proved  inade- 
quate because  with  them  the  men  could  not  stand  the 
work  they  had  to  do  when  under  water  and  because  the 
air  could  not  be  forced  down  to  any  considerable  depth. 
This  method  was  developed  by  Stillson  by  the  use  of 
properly  devised  valves,  air  washers  and  the  like  to  reg- 
ulate the  supply  of  air.  The  other  important  improve- 
ment, also  developed  by  Stillson,  was  the  first  feasible 
diver's  telephone,  adai)ted  from  combinations  of  different 
telejihones.  The  effect  of  such  an  instrument  is  far- 
reaching  in  increasing  the  confidence  of  the  diver.  Con- 
versation is  now  ])ossible  at  any  time,  where  formerly 
he  had  to  depend  on  signals  by  a  line. 

After  the  conclusion  of  these  tests,  they  were  supple- 
mented by  actual  tests  in  deep  water.  In  November, 
1914.  the  torpedo  boat  destroyer  '"Walke"  was  equipped 
with  a  complete  outfit  of  diving  apparatus,  including 
a  recompression  tank,  and  took  the  same  party  to  Long 
Island  Sound  in  the  neighborhood  of  New  London.  This 
recompression  tank  was  the  first  used  in  the  United 
States  for  diving  purposes  and  consists  of  a  tank  similar 
in  jirinciple  to  the  large  one  in  which  the  original  ex- 
periments took  j)lace.  If  a  diver  upon  reaching  the  sur- 
face is  atl'ected  by  bends,  he  can  be  immediately  placed 
in  the  tank  and  recompressed,  then  returned  by  slow 
stages.  It  was  during  these  practical  tests  that  Chief 
Gunner's  Mate  Drellishak  established  the  world's  record 
of  274  ft.  and  remained  under  long  enough  to  do  work. 
It  is  remarkable  that  throughout  both  tests,  when  diving 
was  being  carried  on  at  depths  greater  than  ever  before, 
no  accident  occurred  and  there  were  only  two  or  three 
mild  cases  of  bends. 

Innnediately  upon  the  reicipt  of  the  news  that  Sid)- 
marine  F-4  had  sunk  Chief  (Uinner  Stillson  and  his  five 
assistants,  accompanied  by  Pas.-^ed  Assistant  Surgeon  Geo. 
R.  W.  French,  U.  S.  N.,  were  jilaced  \ipon  a  train  and 
rushed  to  the  Coast,  where  the  U.  S.  S.  "Maryland"  was 
awaiting  them.  The  trip  to  Hoiu)lulu  was  made  in  less 
than  10  days  from  New  York,  breaking  all  records.  The 
subnuirine  was  found  covered  by  about  275  ft.  of  water 
ami  the  old  inadequate  niethod  of  sweeping  was  being 
employed,  though  one  diver  had  gone  down  215  ft.,  of 
course  without  result.  The  submarine  has  hoisting  pads, 
ami  also  a  hoisting  sling,  which  it  is  the  object  of  the 
divers  to  find  in  order  that  cables  may  be  attached.  It 
may  also  be  possible  to  find  the  air  connection  on  the 
subnuirine  and  by  use  of  compressed  air  blow  out  some 
of  the  water  in  the  boat.  The  divers  are  unable  to  stay 
down  for  longer  than  15  to  20  min.  on  ai'count  of  the 
(lunger  of  oxygen  poisoning.  Up  to  April  17,  three  liiu's 
had  been  attached  and  the  greatest  depth  attained  by 
any  diver  had  been  28iS-ft.,  a  world's  record. 
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Tkr  ('uiiimlniilonrr-Mnniirvr  I'Inn  of  clly  K<>vi-riiiiii<ril  liiin 
^«ll    iiil»l>t<'<l    l>V    <:i'>iiil    lii'iililH.    Mirh. 

A  TlnibrrlUK  r»llii|i»r  nt  thr  T««ln  IVnka  Tiinnrl,  Hull  Krnil- 
oUro.    Ciillf'.    '■■>     Apr      lu,     kllliul     oih-     woiUiiimii     iinil     liijuroil 

•Ight    Utllt'l'H. 

I'adrr-Mm  Cunl  (inllrrlra  Cullnimrd  In  Jnpiin  lit  tli«  Uliu 
ooni  nilii<<  III  tl>"  SlilinoniiHi'kl  illHtrlcl,  whlt'li  Ih  iit  tlin  Mouth- 
\\r»t   <-\tii-intlv    «r    III!'    Ixliinil    of    llonilo 

\  NunpriiHUiii-llrldui*  4'nlilr  llriikp  a(  niniin,  N.  Y,  on  Apr. 
1>.  i-nii»liiK  till'  ilfiilh  liy  iliowiiliiK  of  lhr««  itorHonH  who  w«to 
[•'UiiliiK    upon    It       Tlio    brIdK"'    «piiim   oli-iin    Crook. 

«'nnrrrlr  l''«riiiM  Wrrr  lllo««n  llwtvn  on  the  Tlrooklyn- 
I'.ilKliton  vinduft  nt  Clt-vflaiul,  Ohio,  by  a  hi-avy  >tnli'  on 
\\tT  U  iinil  Bovniil  worUiiH'ii  carried  down  to  thi-  Kroiind, 
.J   ft.    Iiclow.      Four   of    the    nuMi    wi-ro   Horloimly    Injured. 

A  KalU^nj-  t'ollliiloii  In  Drtrult,  Mich.,  on   April   H,  botwcon 

;i   !.lr..t   car  anil   a   MtrliiK    of   frt-lRht   ciiih   punhoil   by   a   nwltch 

«n    thf    lU-trolt,    Toledo    &    Ironlon    H.K..    kllli'd    IT.    por- 

n,l    Injured    about    20.      Am    the    ear    approaehod    the    rall- 

.  •■■N.illiK    It   Htopped   and    the    eondiielor    ran    ahead    to   Hee 

I    the    traekK    were    dear.      It    Im   alleged    that    he    MlKiialod    the 

notorniiin    to    wait,    but    the    latter    a|<pnrently    nilHunderHtood 

■'IP  nlKiial.  for  he  ran  the  car  raplilly  onto  the  railroad  tracks. 

ImholT  TnnkM  for  Sr»'nK<*  'rrentiiiont  at   Beaver  Falls,  Can- 

iishurK    and    York,    Peiin.,    are    iiu-luded    In    plaiiM    recently    up- 

, .roved  by  the  Slate   Doparlnient  of  Health.      At   Beaver   Falls, 

lislnfeotlon    Im    proposed. 

The  Pwoii  Hirer  In  New  Mexico  was  In  record  flood  during 
ihc  early  part  of  this  week,  a  How  of  approximately  70,000  cu.ft. 
piT  sec.  beInK  observed  near  Roswell.  The  east  embankment 
.''  Lake  MacMlllan  was  submer^red,  and  leaks  were  reported 
1  MacMlllan  Dam.  The  Avalon  Dam  and  the  Hondo  Reservoir 
1 1>  reported  safe,  but  there  has  been  some  damage  to  the 
.  .mal  in  the  last-named   project. 

DamaireH  for  Typhoid  Kever  attributed  to  the  water  sup- 
plied by  the  Mount  Holly  (X.  J.)  Water  Co.  were  awarded 
by  a  lower  court  some  time  ai;o  and  were  sustained  in  an 
opinion  of  the  State  Supreme  Court  banded  down  on  Apr.  !,'>. 
The  verdict  ($7.'>0)  was  in  favor  of  B.  Henry  Jones,  for 
.  \penses  Incurred  on  account  of  his  three  children,  who  suf- 
iered    from    typhoid    during    an    outljreak    in    1912. 

!ip<>clflea4ionN  for  CuIvertN  nnd  ^hort-Span  i'oncrete  Bridges 

have  been  issued  by  the  State  Highway  Department,  Bureau  of 
Township  Highways,  of  the  State  of  Pennsylvania.  These 
specifications  are  intended  primarily  for  use  in  connection  with 
plans  furnished  by  the  Bureau  of  Township  Highways  to 
township  supervisors,  but  they  might  prove  useful  to  engi- 
neers engaged  in  similar  work.  Copies  may  be  obtained  by 
writing   to   the   highway   department   at   Harrlsburg,    Penn. 

ExpreHn  CoinpiinieM  in  the  I'nited  States  In  the  year  ending 
June  30,  1913,  according  to  the  statistics  collected  by  the  In- 
terstate Commerce  Commission,  had  gross  receipts  of  $168,- 
SSO,000,  of  which  $S3, 873,000  was  paid  to  the  railways  for 
express  privileges  and  579,215,000  was  paid  out  in  operating 
expenses.  This  left  a  net  oi)erating  revenue  of  $.5,792,000,  of 
which  $1,379,000  was  paid  out  in  taxes,  leaving  net  earnings 
of  $4,353,000  (including  $60,000  of  other  profits).  The  total 
value  of  real  estate  and  equipment  owned  by  the  express 
companies  was   $33,400,000. 

Land  Reclamation  nnd  I'aper  Pulp  Manufacture — In  con- 
Junction  with  the  reclamation  of  hundreds  of  thousands  of 
acres  of  tule  land  in  the  lower  Sacramento  Valley,  Cali- 
fornia, the  proposal  has  just  been  made  by  a  chemist  of  the 
U.  S.  Bureau  of  Plant  Industry  to  utilize  the  tules  now 
growing  on  the  land  for  the  manufacture  of  paper  pulp.  It 
Is  claimed  that  20,000  tons  of  the  marsh  reeds  can  be  used 
annually,  that  the  pul])  manufactured  from  them  is  of  ex- 
cellent quality  and  that  the  revenue  therefrom  will  materially 
diminish   the   cost   of   reclaiming   the   land. 

A  Pan-American  Koad  ConBrcss,  under  the  joint  auspices 
of  the  American  Highway  Association  and  the  American  Road 
Builders'  Association,  is  to  be  held  at  San  Francisco  during 
the  week  beginning  Sept.  13.  This  date,  which  was  decided 
on  Apr.  16  at  a  meeting  of  the  joint  committee  representing 
the  two  associations,  will  enable  engineers  from  the  East 
to  attend  this  congress  and  also  the  International  Engineer- 
ing Congress  which  convenes  the  week  following.  Plans  for 
the  congress  are  in  charge  of  an  executive  committee,  of 
which  Hon.  Chas.  AV.  Gates,  Governor  of  Vermont,  is  chairman. 

The  Elmlra,  N.  Y.,  ^Vater-^Vorks  are  to  be  purchased  by 
the  city  from  the  Elmira  Water,  Light  &  R.R.  Co.,  the  recent 
vote  of  the  municipality  being  favorable.  The  agreed  price 
Is  $1,500,000.  based  on  an  appraisal  made  a  year  ago  by 
Henry  Floy,  Consulting  Engineer,  New  York  City.  The  sys- 
tem  includes   a    pumping    station,    filter   plant,    four   reservoirs 


and  the  dlmrlbutlng  inalnH.  The  funds  hiive  boon  raisrid  by 
the  Hale  of  4  </» ',;  niunlelpal  bonds,  which  have  been  taken 
by  Clark,  Doduc  &  Co.,  of  New  York,  nnd  are  being  resold 
at  prli'iiH  which  yield  from  4.05  to  4.22%,  dopondlng  on  the 
length   of   till'   term. 

V Induct  .Htnrted  nt  Tneomn  This  Month — The  construction 
of  a  new  vhidiii't  wiim  bi-gun  on  Ai)r.  S  at  Tacoma,  Wash.  It 
will  111-  biilll  l.y  the  Great  Northern  Uy.  iiimI  tint  f)regon- Wimh- 
liigton  lly.  *  NiivlKiitlon  Co.  aerosH  Hwlli-hliig  trai-ks  near 
I'liyalliip  Ave,  The  contriu'tor  Is  llm  Weymouth  ConHtrmtion 
Co.  The  \liidui'(  and  elevated  portion  of  the  approaihex  will 
be  paved  with  aNphalt.  The  grade  on  the  aprironcheH  will  be 
C*;;  ;  the  roailway  wll".  be  24  ft.  wide,  with  an  additional  G-ft. 
width  on  one  side  for  a  sidewalk.  The  cost,  estimated  at 
$30,000,  will  bo  borne  by  the  companies  which  operate  on 
tracks  under  the  viaduct.  At  the  iiresent  time  there  are  32 
tracks  at  the  site,  .iiid  more  will  be  iidded.  It  Is  planned  to 
make   this   the   freight    dlHtrlct   of   the   ilty. 

Comlnir  fIvll-Hervlce  Kxamlnntlons-The  New  York  State 
CIvll-Servlce  (^ommisHlon  will  hold  examinations  on  May  15, 
1915,  In  various  cities  throughout  the  state  for  the  following 
positions:  Laiidsca|>e  Gardener  and  .Superintendent  of  I'.-irks, 
State  Reservation  Commission,  .Saratoga  Siirlngs;  $100  per 
month  and  tr.ivcllng  exi)ense8.  Inspector  of  Construction, 
State  Department  of  Highways,  counties  of  Allegany,  Broome, 
Cattaraugus,  Chemung,  Columbia,  Chenango,  Clinton,  Cort- 
land, Delaware,  Essex,  Franklin,  Fulton,  Genesee,  Greene, 
Hamilton,  Herkimer,  Jefferson,  Lewis,  Madison,  Montgomery, 
Oneida,  Ontario,  Orleans,  Otsego,  Rockland,  St.  Lawrence, 
Schenectady,  Schoharie,  Schuyler,  Suffolk,  Steuben,  Tompkins, 
Sullivan,  Tioga,  Washington  and  Wyoming;  salary,  $3.50  to 
$4.50  per  day.  Mine  and  Tunnel  Inspector,  Department  of 
Labor;  salary,  $1200. 

leo   Miles    of   the    \ew    York    State    liarge    Cnnal   Will    be    in 

operation  when  the  state  canals  are  opened  for  the  season. 
The  closing  of  the  B.uge  Canal  dam  at  Crescent  is  progress- 
ing rapidly,  and  the  work  has  now  reached  such  a  point  that 
there  is  no  doubt  of  its  completion  in  time  for  the  opening. 
All  boats  westward  and  northward  bound  \<ill  enter  the  new 
Barge  Canal  channel  at  Waterford,  and  the  general  office 
for  the  issuing  of  clearances  will  be  established  at  Waterford 
on  the  new  terminal  dock  near  Barge  Canal  Lock  No.  2. 
The  old  canal,  however,  from  Waterford  to  Albany  will  be 
retained  in  its  present  condition.  The  opening  of  the  season 
will  place  in  commission  more  than  160  mi.  of  the  new  Barge 
Canal  channel.  This  will  include  100  mi.  of  new  Erie  i,,'anal 
navigation,  consisting  of  17  mi.  between  Waterford  and 
Rexford  Flats,  20  mi.  in  Wayne  County  and  the  remainder 
between  Rochester  and  Tonawanda;  also  31  mi.  on  the  Cham- 
plain  Canal  between  Northumberland  and  Whitehall  and  35 
mi.  on  the  Oswego  Canal.  On  the  Erie  Canal  eleven  of  the 
new  Barge  Canal  locks  will  be  operated;  on  the  Champlain 
Canal  six,  and  all  of  the  new  locks  on  the  Oswego  Canal, 
being  seven  in  number.  While  the  through  Barge  Canal 
channel  on  the  Oswego  Canal  will  be  in  use,  on  account  of 
the  non-completion  of  work  at  various  points  boats  of 
n-'t.    draft   only  will    be    permitted    to    go   through. 


Mr.  Nelson  Cunliff,  Superintendent  of  Construction  of  the 
I'ark  Department  of  St.  Louis,  Mo.,  has  been  appointed  Park 
Commissioner  of  that  city. 

Dr.  Charles  Edward  Amory  Winslovi-,  of  the  New  York 
State  Department  of  Health,  has  been  appointed  Professor  of 
Public  Health  of  the  Medical  School  of  Yale  University. 

Mr.  P.  F.  McManus,  Superintendent  of  the  Joliet  division 
of  the  Elgin,  Joliet  &  Eastern  Ry.,  has  been  appointed  General 
Superintendent  of  the  road.  His  former  office  will  be  abol- 
ished. 

Mr.  M.  N.  Baker,  President  of  the  Montclair,  N.  J.,  Board 
of  Health  and  Editor  of  "Engineering  News,"  has  been  ap- 
pointed by  Governor  Fielder  a  member  of  the  recently  reor- 
ganized New  Jersey   State  Board   of  Health. 

Mr.  Clyde  Potts,  M.  Am.  Soc.  C.  E.,  Consulting  Sanitary 
Engineer,  of  Morristown,  N.  J.,  and  New  York  City,  has  been 
appointed  by  Governor  Fielder  a  member  of  the  recently  re- 
organized New  Jersey  State  Board  of  Health. 

Mr.  Richard  P.  Harvey,  formerly  Manager  of  the  Culvert 
Department  of  the  Wheeling  Corrugating  Co.,  of  New  York 
City,  is  now  Western  Representative  of  the  Concrete  Form 
Co.,  of  .Syracuse,  N.  Y.,  with  offices  at  140  Ellis  St.,  San 
Francisco,  Calif. 
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Mr.  Clarence  Boyle,  Jr.,  Jun.  Am.  Soc.  M.  E.,  District  Sales 
Manager  of  the  Taylor-Wharton  Iron  &  Steel  Co.,  of  Scranton, 
Penn.,  will  become  associated,  on  May  1,  with  Clarence  Boyle, 
Inc.,  dealers  in  wholesale  lumber,  1211  Lumber  Exchange 
Bldg.,  Chicago,  111. 

Mr.  Robert  F.  Hall,  who  for  the  past  six  years  has  been 
connected  with  the  Sales  Department  of  the  Universal  Portland 
Cement  Co.,  of  Chicago,  111.,  has  succeeded  Mr.  J.  P.  Beck 
as  Publicity  Manager  of  the  company.  Mr.  Hall  is  a  graduate 
of  the  University  of  Michigan. 

Messrs  Edwin  S.  Jarrett,  M.  Am.  Soc.  C.  E.,  formerly 
Vice-President,  and  Ralph  H.  Chambers,  M.  Am.  Soc.  C.  E., 
formerly  Chief  Engineer  and  General  Manager  of  the  Founda- 
tion Co.,  have  formed  the  Jarrett-Chambers  Co.,  Inc.,  Con- 
tractors, with  offices  at  30  East  42d  St.,  New  York  City. 

Mr.  Jesse  G.  June,  Superintendent  of  Terminals  of  the 
Erie  R.R.,  at  Jersey  City,  N.  J.,  has  been  appointed  Superin- 
tendent of  the  Allegheny  and  Bradford  divisions,  with  offices 
at  Salamanca,  N.  T.  Mr.  Eugene  R.  Allen,  Assistant  Superin- 
tendent of  Terminals,  at  Jersey  City,  succeeds  Mr.  June. 

Mr.  Samuel  Tobias  Wagner,  M.  Am.  Soc.  C.  E.,  whose  pro- 
motion to  be  Chief  Engineer  of  the  Philadelphia  &  Reading 
Ry.  was  announced  in  our  personal  columns  of  Apr.  15,  was 
born  in  Philadelphia  in  1S61  and  graduated  from  the  University 
of  Pennsylvania  in  18S1,  when  he  was  awarded  the  senior 
prize  in  civil  engineering.  In  1884  he  received  a  degree  of 
Civil  Engineer  from  his  alma  mater.  His  early  experience  in 
engineering    was    as    draftsman,    Assistant    Superintendent    of 

Shops  and  Superin- 
tendent of  Shops  of 
the  Phoenix  Iron  Co. 
from  ISSl  to  1S93,  ex- 
cept for  about  a  year 
when  he  was  Resident 
Engineer  of  Erection 
on  the  construction  of 
the  Louisville  &  Jef- 
fersonville  Bridge  over 
the  Ohio  River  for  the 
Phoenix  Bridge  Co.  in 
1890.  In  1893  and  1894 
Mr.  Wagner  was  Chief 
Draftsman  of  the 
bridge  division  of  the 
Bureau  of  Surveys  of 
the  City  of  Philadel- 
phia. From  1S94  to 
1900  he  was  Assistant 
Engineer  in  charge  of 
the  design  and  con- 
struction of  the  Penn- 
sylvania Ave.  subway 
the 
Read- 
ila- 
Sur- 
veys,  work  involving 
the  lowering  of  tracks 
of  the  railway  and 
costinK  about  $6,000,000.  From  1900  to  1902  he  was  As- 
sistant Engineer  In  charge  of  the  Improvement,  exten- 
sion and  filtration  of  the  water-supply  of  Philadelphia,  dur- 
ing which  time  most  of  the  present  filtration  plant  was  Ue- 
slgned  and  placed  under  contract.  From  1902  until  the  pres- 
ent time  Mr.  Wagner  has  been  with  the  Philadelphia  & 
Heading  Ry.  a.s  A.sslstant  Engineer  on  grade-crossing  work, 
engaged  chiefly  on  grade-crosalng  elimination  work  in  th& 
vicinity  of  Philadelphia,  which  Involved  a  total  coat  «f  about 
$10,000,000.  He  Is  a  well-known  contributor  to  the  "Transac- 
tions" of  the  American  Society  of  Civil  Engineers,  having 
written  six  papers,  for  one  of  which.  In  1915,  he  was  awarded 
the  James  Laurie  prize.  He  Is  also  a  member  of  the  American 
Society  for  Testing  Materials  and  Is  a  I'ast-I'resldent  of  the 
Engineering  Alunml  Society  of  the  University  of  Pennsyl- 
vania. He  Is  a  trustee,  I'rofi-Hsor  of  Engineering  and  presi- 
dent of  the  faculty  of  the  Wagner  Free  Institute  of  Science 
of    Philadelphia. 

Messrs.  John  H.  Cirlggs,  formerly  of  the  consulting  firm 
i>r  (Jriggs  &  Hollirook.  of  New  York  ("lly,  an<l  David  Moffat 
MyiTs,  formerly  Mechiinlcnl  lOnglneer  of  the  United  States 
l.»Mither  Co.  and  more  recently  In  privuto  consulting  practice, 
aiinouncn  the  consolidation  of  their  practice  under  th<]  firm 
name  of  UrlKKS  &  Myers,  Consulting  Englnours,  110  West 
40lh   St.,   Now    York   City. 

Mr.  Robert  J.  Cunningham,  Comptroller  of  Allegheny 
County  has  been  appointed  State  Mlghway  Commissioner  ot 
Pennsylvania  by  Oovernor  llrumtiaugh,  to  succeed  Mr.  Edward 
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M.  Bigelow,  M.  Am.  Soc.  C.  E.,  recently  resigned.  Mr. 
Cunningham  was  born  at  Elizabeth,  Penn.,  in  1860,  and 
received  his  education  in  the  public  schools  of  Pittsburgh 
and  the  academy  at  Sewickley.  He  was  a  member  of  the 
Sewickley  Council  for  seven  years  and  served  as  Comptroller 
of  Allegheny  County  from  1903  to  1906.  In  the  latter  year 
he  was  elected  to  the  State  Senate.  In  1908  he  resigned  and 
again  became  Comptroller  of  Allegheny  County,  which  posi- 
tion he  has  filled   up  to  the   present  time. 

Maj.  Gen.  Wm.  C.  Gorgas,  U.  S.  A.,  has  been  invited  by  the 
Rockefeller  Foundation  to  become  a  permanent  member  of 
its  stalt  in  the  capacity  of  general  adviser  in  matters  relating 
to  public  sanitation  and  the  control  of  epidemics.  It  is  stated 
by  the  foundation  that  there  is  no  basis  for  the  published 
reports  that  General  Gorgas  is  to  receive  a  salary  of  $50,000, 
but  that  the  offer  includes  a  moderate  salary  and  the  assur- 
ance of  the  usual  allowance  in  the  event  of  resignation  or 
death.  By  act  of  Congress  General  Gorgas  is  entitled  to 
retire  from  the  army  at  any  time  on  three-quarters  pay. 
In  the  event  of  his  accepting  the  foundation's  offer  he  will 
probably  resign  from  the  army  and  go  at  once  to  Servia 
to   direct   the   campaign   there   against   typhus. 

Mr.  John  Meigs,  M.  Am.  Soc.  C.  E.,  Assistant  Director  of 
the  Philadelphia  Department  of  Wharves,  Docks  and  Ferries, 
has  been  made  Director  of  the  Department.  Mr.  Meigs  is  a 
graduate  of  Columbian  University,  class  of  1894.  After 
graduation  he  entered  the  employ  of  the  Capital  Traction  Co., 
of  Washington,  D.  C,  as  a  draftsman,  and  later  held  a 
similar  position  with  the  Union  Bridge  Co.,  of  Athens,  Penn. 
In  1898  he  entered  the  government  service  as  Junior  Engineer 
in  the  U.  S.  Engineer  Office,  remaining  eight  years,  after  which 
he  was  engaged  by  the  Penn  Bridge  Co.  as  Engineer  and 
Superintendent  in  charge  of  construction  of  the  Washington 
Channel  Bridge,  the  Anacostia  Bridge  and  other  bridges  in 
that  city.  In  1907  Mr.  Meigs  went  into  private  contracting 
business,  but  the  following  year  returned  to  the  government 
service,  subsequently  being  appointed  Assistant  Engineer  in 
charge  of  the  dredging  operations  in  the  Delaware  River. 
■R'.  D.  Uhler,  M.  Am.  Soc.  C.  E.,  whose  appointment  as 
Chief  Engineer  of  the  Pennsylvania  State  Highway  Depart- 
ment wa.s  announced 
in  our  issue  of  Apr.  8, 
was  born  at  Nazareth, 
Penn.,  Nov.  8,  1872. 
From  1890  to  1895  he 
was  connected  with 
the  Engineering  De- 
partment of  the  Le- 
high Valley  R.R.  For 
eight  years  thereafter 
he  was  with  the  Queen 
Anne's  R.R.  in  various 
capacities  from  As- 
sistant Engineer  to 
I  ;..„.,..,  1  \':inager  and 
■or.  From 
Mr.  Uhler 
was  t'oiiiity  Hoads  En- 
g  i  n  e  e  r  of  Caroline 
County,  Maryland, 
from  which  position 
he  was  promoted  to  be 
Engineer  in  Charge  of 
Maintenance  of  the 
Maryland  State  Roads 
Commission.  This  po- 
sition he  resigned  in 
1912  to  become  Prin- 
cipal Assistant  Engi- 
neer of  the  Bureau  of 
Highways  of  the  City 
of  Philadelphia.  He 
l3  a  member  of  the 
American  Road  Builders'  Association,  the  Engineers"  Club 
of   Philadelphia   and   the   Engineers'    Club   of   Baltimore. 


OBHTUARY 


Ell  A.  Miller,  Superintendent  of  Motive  Power  of  the  New 
York,  Chicago  &  St.  Louis  It.K.,  died  Apr.  1/  at  his  home  in 
Cli'voland  from  pn<'un\onla.  Mr.  Miller  was  born  in  Wash- 
ington County,  foniLMylvunla.  Ho  entered  the  railway  service 
as  an  i-niployco  of  thu  Canadian  Pacific  Ry.  In  1SS2  he  became 
Master  Mechanic  of  the  New  York,  Chicago  &  St.  Louis,  and 
In  1905  was  appointed  Superintendent  Of  Motive  Power,  which 
position   he   hold   up  to  the   time  Of  his  death. 


April  a,  l!>ir. 


K  NCI  N  K  i:  l{  I  N  (i      N  !•:  W  S 


799 


Daniel  II,  RuHiU'll,  Prmldont  of  the  V.  11.  Uuaiiell  ICnKlnror- 
Igy  A  I>evolo|>nirnt  Co.,  of  St.  Loiilit,  Mo.,  wliloh  ho  foumlnl 
about  tt  yriir  uko,  ill<ul  inKltlonly  In  Now  York  Pity,  Apr.  9. 
from  heart  (llMctiHn.  Mr.  ItiiHNi-ll  wiiN  hum  ttiul  rducntrd  In 
St.  Louis.  After  Kriiiluiitlon  from  Smith  Aciidrmy,  In  tluit 
elty.  ho  rntcrrd  IiIh  futhi-r'n  liiiHlMi-nN,  t)i<i  rurl<«r-l(iiHHi-ll 
ICInlniC  &  MitiiufiK'lurlnK  Co.,  und  ten  yoara  liitor  hociimo 
proaldmt  of  tlio  company.  Mr.  ItunHrll  wiih  HO  yvurn  of  uk<'' 
HIa  widow  and  a  xon  nurvlvn  htm. 

Fred  C.  KrlKhloy,  M.  Am.  Ini<t.  M.  K.,  Qonoral  Suporln- 
lendrnt  of  tho  t>llv<<r  &  Sn.Mlrr  Strrl  I'o.,  tHlviT,  l'<Min.,  wjih 
found  dead  In  lilt  KnraK«  on  tlin  niKht  of  Apr.  H.  It  Ih 
bellrvod  that  ho  nliot  hlm.solf.  II.'  wjih  for  hIx  yearn  J'ronlilont 
of  tho  Aniorli-an  InHtlliilo  of  Mining  KnKlnrorM.  IIo  waH 
formerly  an  In.ipoi'tor  for  tho  Stato  Mining  I 'opartniont  of 
Vennaylvanla,  nnd  had  connldorahlo  to  do  with  tho  dovulop- 
mont  of  tho  Connoll.svlUo  coko  roxlon.  Mr.  KoiKhluy  wan  C7 
yearn  of  hkc     Ho  '«"ft  n  widow  nnd   flvo  chlldron. 

John  M.  Shorrord,  M.  Am.  Soc.  C.  K.,  dlod  at  hia  home  In 
Kikston,  I'onn.,  Apr.  15,  1915.  Mr.  Shorror<l  waa  ii  Kradunto  of 
Itrnimolacr  Polytoohnlc  In.xtltuto.  At  tho  tlmo  of  his  death  he 
hold  tho  position  of  A.ssl.stant  to  tho  rrosldont  of  the  Koiinedy- 
Stroh  Corporation,  I'lttHlnirKh,  Ponn.  Hoforo  Its  absorption 
liy  tho  nforonientlonod  concern,  ho  waa  Secretary  of  tho  Stroh 
Steel  Hardening  Process  Co.,  of  Pittsburgh.  Prior  to  his 
onnoctlon  with  tho  Stroh  Interests,  Mr.  Sherrerd  was  for  18 
M-ars  tho  Sales  Mannper  of  tho  Taylor-Whnrton  Iron  &  Steel 
Co.,  HiBh   BrIdRo,  N.   J. 

Henry  Robinson,  M.  Inst.  C.  E.,  for  22  years  Professor  of 
CItII  EnKlnoerInK  at  KlnR's  Collefje,  died  at  78  years  of  age 
at  his  home  In  Abbey  Road,  N.  W.,  London,  EnRland,  Mar.  24. 
After  graduation  from  Kind's  Colle>re,  I'rofessor  Robinson 
Joined  the  staff  of  Sir  AVllliam  Armstrong,  at  Elswick,  after 
which  he  practiced  as  a  civil  nnd  consulting  engineer  at 
Westminster.  Among  the  many  important  projects  which  he 
developed  during  50  years  of  practice  vas  the  design  and 
construction  of  the  hydraulic-power  plant  at  Hull,  the  first 
(cheme  of  the   kind   in   the   kingdom. 

Henry  W.  Poor,  President  of  Poor's  Railroad  Manual  Co., 
died  Apr.  13,  at  his  home  in  New  York  City  in  his  72d  year. 
He  was  born  in  Bangor,  Me.,  and  was  the  son  of  Henry  V. 
Poor,  who  was  editor  of  the  "American  Railroad  Journal," 
now  the  Mechanical  Edition  of  "Railway  Age  Gazette."  After 
graduation  from  Harvard  University  in  1S65,  Mr.  Poor  became 
a  partner  with  his  father  in  the  banking  and  publishing 
Arm  of  H.  V.  &  H.  W.  Poor,  and  the  same  year  the  first 
number  of  the  "Manual"  was  published.  Until  the  establish- 
ment of  the  statistical  ollice  of  the  Interstate  Commerce 
Commission,  in  1SS7,  the  "Manual"  was  the  only  source  of 
detailed  information  concerning  the  history  and  financial 
affairs  of  the  railroads  of  the  United  States. 

William  Harlin  Kennedy,  M.  Am.  Soc.  C.  E.  since  1871, 
died  at  Pittsburgh,  Penn.,  Apr.  14,  1915,  aged  SO  years.  During 
his  early  life  he  was  connected  with  the  Pennsylvania  R.R., 
also  serving  in  the  Pittsburgh  &  Connellsville  R.R.  under 
Mr.  Sigismund  Low,  with  whom  he  was  associated  as  United 
States  Assistant  Engineer  on  the  survey  of  the  Ohio  River, 
under  Col.  W.  Jlilnor  Roberts,  former  President  of  the 
American  Society  of  Civil  Engineers.  Later  on  Mr.  Kennedy 
was  Chief  Engineer  of  the  New  I'ittsburgh  Water  Works, 
building  the  Highland,  Brilliant  Hill  and  Herron  Hill  reser- 
voirs, as  well  as  laying  much  of  the  present  water-pipe 
distribution  system.  He  was  for  a  long  time  Chief  Engineer 
of  the  Oregon-Washington  R.R.  &  Navigation  Co..  stationed 
at  Portland,  Ore.  Later,  he  was  associated  with  Virgil  G. 
Bogue,  M.  Am.  Soc.  C.  E.,  on  the  Western  Pacific  K.R.  During 
the  latter  part  of  his  life  he  lived  in  Pittsburgh,  near  which 
city  he  was  born. 

Charles  William  MacCord,  Professor  Emeritus  of  Stevens 
Institute  of  Technology,  died  at  his  home  in  Hoboken,  N.  J., 
Apr.  13,  at  79  years  of  age.  Professor  MacCord  was  born  in 
Dutchess  County,  N.  T.,  and  was  educated  at  Princeton  Uni- 
versity. After  graduation  he  acquired  a  sufficient  knowledge 
of  mechanical  drawing  to  enable  him  to  secure  a  position  as 
assistant  draftsman  at  the  old  De  Lamater  Iron  Works,  of 
New  York  City,  where  his  work  attracted  the  attention  of 
Capt.  John  Ericsson,  who  engaged  him  as  his  chief  draftsman. 
After  nine  years  spent  in  Capt.  Ericsson's  employ,  during 
which  time  he  drew  the  plans  for  the  "Monitor"  of  Civil  "War 
fame.  Professor  MacCord  went  to  Hoboken  in  1868,  as  chief 
draftsman  upon  the  Stevens  battery,  then  being  constructed 
under  General  McClellan,  and  later  held  a  similar  position 
In  the  Department  of  Docks  of  New  York  City.  With  the 
opening  of  Stevens  Institute  in  1871  he  accepted  the  chair 
of  Mechanical  Drawing,  which  he  filled  until  1906,  when 
he  retired  and  became  Professor  Emeritus.  He  was  the  author 
of  numerous  writings  on  higher  mathematics. 


ENGINEERnMG      SOCIETIES 


(•n.\Il.\<;    .MICKTI,\(;S 

AMI    HRAKK    A.SHOCIATION. 

.May    4-7.       <'onv«iitloM    at    f'hicago.       Hccy.,    K.    M,    N.;IIm,    53 
Stato  St.,  llDHton,  Muhn. 

AMERICAN    WATKK   WOIIKH   ASSOCIATION. 

,Mav     lO-H.       Annual     meeting    In     Cincinnati,       He<y.,    J.     M. 
lilven,   47   State  St.,   Troy,   N.   Y. 

NATIONAL    FIRE    PROTECTION    A.SSOCMATION. 

Mav   11-13.     Annual  mcitliig  at  Hotel   Astor,   New   York   f'lly. 
Si-<y.,    Franklin   II.    VVentworth.    87    Milk   St..    HoHton.    Mass. 

CONFKRENCE  OF   HUILDINO   INSPECTORS. 

May    14.    Meeting   In   New  York   City.     Secy.,  Sidney  J.   Wll- 
llaniH,    MadlHon,    Wis. 

INTERNATIONAL    RAILWAY    FUEL    ASSOCIATION. 

Mav    17-20.      Annual   meeting  at  Chicago.     Secy.,  C.   G.   Hall, 
922   McCornilck    lildg..   Chicago. 

SOUTHWESTERN    ELECTRICAL   AND   GAS    AS.SOCIATION. 
May  19.     Annual  convention  at  Galveston,  Tex.     Secy.,  H.  S. 
Cooper,    Dallas.   Tex. 

NATIONAL   MACHINE   TOOL   BUILDERS'    AS.SOCIATION. 
May  20-21.     Spring  meeting  at  Atlantic  City,  at  Hotel   Marl- 
borough-Blenhelm.     Secy.,  Charles  E.  Hlldreth,  Worcester, 
Mass. 

NATIONAL    CONFERENCE    ON    CITY    PLANNING. 

Juno    7-9.      National    ("onference    In    Detroit.    Mich.       Secy., 
Flavel    Shurtleff.    19   Congress   St.,    l?oston,   Mass. 

AMERICAN     RAILWAY     MASTER     MECHANICS'     ASSOCIA- 
TION. 
June  9-11.     Annual   convention   in  Atlantic  City.     Secy.,  Jos. 
M.  Taylor,  Karpen  Bldg.,  Chicago. 

MASTER   CAR   BUILDERS'   ASSOCIATION. 

June  14-16.     Annual  convention   in  Atlantic  City.     Secy.,  Jos. 
M.  Taylor,  Karpen  Bldg.,  Chicago. 

OHIO      SOCIETY      OP      MECHANICAL,      ELECTRICAL      AND 
STEAM   ENGINEER.^. 
June   17-18.     Semi-annual   meeting  at  Toledo.     Secy.,   Frank 
E.   .Sanborn,   Ohio  State  University,   Columbus. 

SOCIETY    FOR   THE    PROMOTION    OF    ENGINEERING    EDU- 
CATION. 
June   22-25.      Annual   meeting  at   Iowa   State   College.   Ames. 
Iowa.     Secy..  P.  L.  Bishop.  University  of  Pittsburgh,  Pitts- 
burgh. Penn. 

AMERICAN    SOCIETY    OF    MECHANICAL    ENGINEERS. 

June  22-25.     Summer  meeting  at  Buffalo,  N.  Y.     Secy.,  Calvin 
W.    Rice,   29   W.    39th   St.,    New    York   City. 

AMERICAN   .SOCIETY    FOR   TESTING    MATERIALS. 

June  22-26.      Annual   meeting  in   Atlantic  City.      Secy.,   Edgar 
Marburg.  University  of  Pennsylvania,   Philadelphia,   Penn. 

Illinois  AHNOcintion  of  County  SnperintendentH  of  HighnayH 

— This  association  has  been  organized  recently  and  includes 
engineers  who  hold  positions  as  county  superintendents  of 
highw.iys.  President,  R.  W.  Osborn,  Pontiae,  111.;  Secretary, 
Walter  E.  Emery,  Peoria,  111. 

Detroit  Engineering  Society — At  the  annual  banquet  of  the 
Detroit  Engineering  Society,  to  be  held  on  Apr.  24,  President 
Maclaurin,  of  the  Massachusetts  Institute  of  Technology,  will 
be  the  principal  speaker,  his  subject  being  "Broadening  the 
Profession  of  Engineering."  Among  the  other  speakers  of 
the  evening  will  be  W.  P.  M.  Goss,  who  will  speak  on  "A  Mod- 
ern Engineering  Problem";  Francis  C.  Shenehon,  "Men  of 
Energy — Soldiers,  Sea  Captains  and  Civil  Engineers";  George 
W.  Patterson,  "Ideals  for  Engineers";  George  W.  Blssell, 
"Some  Problems  In  Teaching  Engineering";  Warren  S.  Blau- 
velt.  "An  Engineer's  Duty  to  His  City";  Lieut. -Col.  Mason  W. 
Patrick,  "One  Phase  of  Government  Work."  H.  H.  Esselstyn, 
the  retiring  President,  will  act  as  toastmaster.  The  Detroit 
Engineering  Society  is  21  years  old,  and  its  present  member- 
ship is  about  650,  having  Increased  over  200  in  the  past  year. 
The   Secretary  Is  Frederick   H.   Mason,   614   Moffatt  Bldg. 

American  Society  of  Mechanical  Engineers — Two  funds  of 
JIOOO  each,  known  as  the  Hess  Prize  Funds,  have  been  estab- 
lished by  the  Society  through  the  generosity  of  its  vice-presi- 
dent, Henry  Hess.  The  income  from  the  funds  may  be  awarded 
annually  for  the  best  paper  by  a  junior  member  and  to  the 
two  enrolled  student-branch  members  who  contribute  the 
best  papers.  These  must  be  submitted  by  June  30,  1915, 
for  award  to  be  made  at  the  annual  meeting  In  December. 
The  junior  prize  consists  of  $50  in  cash  and  an  engraved 
certificate  signed  by  the  president  and  secretary  of  the 
Society.  The  student  prizes  will  consist  of  $25  each,  with 
engraved  certificates.  The  prizes  will  be  awarded  only  If 
the  papers  are  adjudged  to  be  of  sufficient  merit  as  contribu- 
tions to  the  literature  of  the  profession  of  mechanical  engi- 
neering. If  in  any  one  year  no  award  is  made,  the  accumulated 
prizes  may  be  awarded  to  authors  in  other  years  if  their 
papers  are  deemed  of  sufficient  merit. 
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Demountable    Steel    Sewer   Forms 

The  steel  sewer  forms  shown  in  the  accompanying  view 
have  just  been  put  on  the  market  by  the  Blaw  Steel  Con- 
struction Co.,  Pittsburgh,  Penn.  They  are  being  extensively 
used  on  some  sewer  contracts  in  San  Antonio.  Tex.  The  form 
Is  made  up  of  four  sheet-steel  quarter-cylinders  (standard  in 
size  for  any  given  sewer  diameter),  with  the  sections  identical 
in  design  and  dimensions  except  that  the  bottom  section  is 
provided  with  outstanding  angles  which  form  a  track  on  which 
a  truck  may  run.  The  full  section  is  erected  by  bolting  the 
-flanges  and  inserting  the  wedge-shaped  wood  stringer  shown 


A  Nkw  Taki;-Do\vx  Skwer  Form 


at  the  right  of  the  view.  In  taking  down,  the  bolts  and  wood 
strips  are  removed,  and  the  sections  are  placed  on  the  truck 
and  moved  down  the  already  erected  forms  to  the  end  of  the 
framework,  where  erection   proceeds  as  before. 


and  pipe  to  the  lower  precipitation  trays,  up  over  these  and 
out  to  the  filter  chamber.  The  water  collected  by  each  tray 
is  bypassed  by  the  funnels  around  the  downpipe  and  it  collects 
in  the  bottom  of  the  oil  chamber,  from  which  it  is  forced  out 
to  the  waste  line  through  an  overflow  pipe  with  adjustable 
top.  The  filter  frames  are  immersed  in  the  oil,  which  flows 
inward  from  the  outside  and  thence  through  nozzles  into  the 
clean-oil  storage  chamber.  The  nozzles  fit  spring  valves  so 
that  filter  units  can  be  removed  for  cleaning  without  interfer- 
ing with  continuous  operation.  The  frames  are  designed  to 
prevent  folds  in  the  filter  cloth;  the  collection  surfaces  are 
vertical  to  promote  self-cleaning. 


Bi'oDoreepins    Asphalt    Blocks 

A  possible  means  of  preventing  the  creeping  of  asphalt 
blocks  in  the  direction  of  traffic,  such  as  was  described  in 
"Engineering  News,"  July  16,  1914,  Is  now  used  extensively 
by  the  Hastings  Pavement  Co.,  of  New  York  City.  After 
many  experiments  with  blocks  having  various  kinds  of 
projections  on  the  under  surface  and  with  iron  plates  or  ribs 
set  in  the  mortar  bed,  the  type  of  "anchor"  block  shown  in 
the    accompanying    illustration    has    been    adopted.      The    use 
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PAVEMENT      ClfOSS -SECTION 
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BOTTOM    PLAN 
-15'       -^ Jg' 

Anchor  Block  for  Asph.vlt  Pavements 


of  the  blocks  is  fully  explained  in  the  lower  sketch.  On 
very  wide  streets,  such  as  Ocean  Ave.,  Brooklyn  (referred 
to  in  "Engineering  News,"  July  16,  1914),  in  addition  to 
courses  across  the  whole  width  of  the  pavement,  two  inter- 
mediate courses  extending  from  the  curbs  only  one-fourth 
or  one-third  across  the  street  would  usually  be  placed  be- 
tween  each   two   whole   courses. 


LubrieatiiiK-Oll    Kilter 

An  oil  filter  of  great  capacity  for  the  space  occupied  has 
recently  been  put  out  in  commercial  form  by  the  Richardson- 
Phoenix  Co.,  of  Milwaukee.  The  machine  treats  in  five  steps 
the   used   oil   returned   to   it:      (1)      Heating   to   lower   the   vis- 


I'i:ti:us<)\  LntitK  at- 


?osity,  (2)  flow  over  a  Berloii  of  mhallow  trays  to  precipitate 
wnter  and  dirt,  (8)  flitratlon,  (4)  BtoruKc  and  (5)  conllnK. 
The  oil  pusnoii,  an  may  be  Beisn  In  the  accoinpiinylntr  sketcht-s, 
throuKh  a  ntralnnr  box  and   linntlMK  tniy,   thi'n  ilowii   ii   funnol 


.Adjustable   Jack   with   Tiltiui;    Hase 

The   special   features   of   the   jack   shown   herewith   are   the 
tilting    shoe,    or    base    plate,    and    the    adjustable    lifting    bar. 

The  tool  can  be  tilted 
either  forward  or  side- 
ways, and  can  be  held  at 
any  desired  angle  while 
having  a  substantial 
footing.  The  lifting  bar 
can  be  placed  at  the 
front  or  side  of  the 
Jack:  a  special  bar  has 
an  adjustable  shoe,  or 
hook,  which  can  be  set 
at  any  height  on  the  bar 
so  as  to  engage  a  load 
that  is  too  low  to  be 
lifted  by  the  head  of  the 
jack,  and  at  the  same 
time  to  allow  the  tool 
to  give  Us  full  lift.  The 
device  Is  a  specialty  of 
the  Buckeye  Jack  Mfg.  Co..  Alliance,  Ohio.  It  Is  11  In.  high 
and   welnhs   100  lb.;   the  carrying  capacity   Is   ir«   tons  and   the 

lift    is    10>rj     111. 


Itunt    i'rutffiioii    tor   Nteelivork 

The  Dover  boiler  Works,  iO  Church  St.,  New  York  City. 
niiiiriuiu'es  that  It  haa  undertaken  the  general  application  of 
the  .Mil-called  "niluniuMtlc  eiuinieLs"  to  It.s  steel-plato  products, 
Ktianintei'lng  prolectlon  tor  ten  years.  It  will  bo  recullod  that 
these  paints  arc  asphnltlc  compounds  which  have  boon  found 
of  groat  use  In  marine  oervlce;  their  use  for  land  atrui'tures 
has  boon  more  llniltvd. 


Jack  with  Tii.tixo  Base  and 
AD.ir.sTAiii.E  Lifting  Bar 


Mn^oiii^ps 


"^-ij^*/"'' 
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Tfiie  Paimsiinnia'^'C       foirma   ExposMiomi 


Till'  I'aiiiUiiii-ruliriirnia  l'A|>(i,>itii'ii  imw  liciii^  liclil 
it  San  l>if;;<>,  Calif.,  is  iidt  <ii'<;aiii/.ci|  uii  an  international 
iisis  or  til  ri\al  tiu'  laij^iT  i'\|><isili(Hi  at  Sail  Krancisco. 
i:^  ]Mir|>ost'  is  to  |>roinotf  tlif  sctllfincnt  and  iK-vclop- 
lu'iit  of  tlu'  Soutliwi'st.  and   its  i-xliiliits  ndati'  |iarti(ii- 

lurlv   to   tlu-   iinMJiiils   ami    ivsourtcs   of   that    ti-rritorv. 

For     iiistantt',     tlic 

macliiiu'iv     oxliil)it 

is  ctintiiu'd  to  |>u\\- 

iT,    irrifratiiiu'    and 

av'rii'ultural  nia- 
liniTV,  wliicii  is 
uowii  in  o|U'ratioii. 

Till'  exposition   was 

i>|H'iu'd    on    Jan.    1 

and    will    dose    on 

]W.  :\\.  It  is  man- 
ned by  a  corijoia- 
u>n.       Frank      \\ 

Alien,  Jr..  is  Di- 
■  itor  of  Works 
lid     Chief     Enjri- 

lurr,    and    lie    i)re- 

|>ared    the    general 

jilan  and  design  of 

the   exposition.     G. 

R.   Taylor   and    T. 

B.  Hunter  were  as- 
sistant      engineers. 

A    stock    company 

was      formed,       to 

which     the    people 

;   San   Diego  sub- 

ribed   .$1,150,000. 

The  city  voted  two 

bond  issues   of 

$1,000,000    and    (.f 

>58.50,000:     as     tlic 
ite   is   in    a    large 
ity  park,  the  mon- 
ey was  voted  as  for 

"park    jjurposes." 

California  and  oth- 
er    Western     states 

made    appro])ria- 

tions   for   buildings 

and    exhibits,    and 

the.se,  with  the  cost 

of   various  exhibits 

by   individuals   ami 

corporations, 

brought     the     total 

00 st    to    about 

$8,000,000. 


FU!.    1 


The  site  has  an  area  of  some  (i^O  ai  n>  in  a  jmrk  of 
I  100  acres,  lint  much  of  this  in  canons  and  iiillsides,  and 
the  exposition  projier  covers  a  practically  level  mesa, 
or  elevated  jilain,  of  aboiii  'J.'iO  acres.  The  ten  main 
biiililings  arc  as  roliuws :  I,  r.citiniical ;  2,  Coninierce 
and  Iminstrics;  ;5,  Fine  Arts;  I,  Food  Products;  5,  For- 
eign Arts;  0,  Home 
Iv-ononiy;  7,  In- 
dian Arts;  8,  Sci- 
ence and  Educa- 
tion; 9,  Tractors; 
10,  Varied  Indus- 
tries. Tliese  con- 
tain exhibit  space 
of  about  500,000 
sq.ft.  In  addition, 
the  r  c  are  seven 
s  t  a  t  c  buildings 
and  five  for  Cali- 
fornia c  o  u  n  t  i  e  s. 
T  h  e  California 
State  Building  and 
the  Fine  Arts 
liuildiiig  were  de- 
signed by  Cram, 
Goodhue  &  Fergu- 
son, of  New  York. 
All  the  other  build- 
ings of  the  exhibi- 
tion company,  and 
those  of  the  several 
counties,  were  de- 
signed by  Mr.  Al- 
len. The  architec- 
tural style  of  the 
exhibition  is  Span- 
ish-Colonial and  is 
more  ornate  than 
in  most  buildings 
of  this  character, 
as  will  be  seen  by 
the  accompanying 
illustrations.  One 
group  of  buildings, 
at  the  end  of  a 
bridge  (Fig.  1 ),  is 
of  reinforced-con- 
crctc  construction 
and  will  form  a 
])ermanent  mu- 
seum. The  Botan- 
ical Building  is  al- 
so permanent.  All 
the    others    are    of 


TllK    CaLIKOKN'I.V    BuILDIXO    .\T    the    P.\XAMA-C.\LIF()ltM a 

Exposition-,  Sax  Dieoo,  Cal. 

(This  is  part  of  a  periiiunent  building  to  be  used  as  a  museum) 
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wood    and    plaster    constniction.    with    staff    decoration. 

There  are  separate  storm  and  sanitary  sewers.  The 
storm  sewers  are  discharged  at  frequent  intervals  into 
the  many  small  canons  surrounding  the  mesa  upon  which 
the  e.xhihition  is  huilt,  thus  avoiding  large  pipe  sizes. 
The  sanitary  sewers  are  connected  to  the  city  system 
through  two  outfalls  on  opposite  sides  of  the  grounds. 
Concrete  pipe  was  used  on  both  systems.  The  water- 
supply  is  obtained  from  the  city  water  system  through 
two  connections  (IC-in.  and  12-in.)  and  is  distributed 
through  the  grounds  by  means  of  6.2  miles  of  cast- 
iron  mains,  to  which  are  attached  30.6  miles  of  irri- 
gating lines,  varying  from  2  to  4  in.  in  diameter. 

The  principal  streets  and  avenues  are  paved  with  a 
1-in.  asphaltic  wearing  surface  on  a  2%-in.  bitulithic 
base.  This  pavement  is  laid  directly  on  the  ground, 
■without  concrete  foundation,  and  is  giving  good  service. 
It  stood  up  very  well  under  the  heavy  hauling  of  mate- 
rials and  exhibits.  Electric  current  is  purchased  from 
the  San  Diego  Consolidated  Gas  &  Electric  Co.,  which 
delivers  it  at  a  sub-station  at  the  edge  of  the  grounds. 
The  exhibition  company  distributes  the  current  through- 
out the  grounds  for  its  own  uses,  as  well  as  for  the  uses 


r>V      KUNKST    EnciAlt    TlILM* 

The  engineer  is  often  startled  to  find  references  in  un- 
expected places  linking  the  names  of  famous  men  with 
the  development  or  practice  of  his  art.  A  notable  case 
appears  in  the  "Autobiography  of  Herbert  Spencer,"  the 
great  philosopher.  His  readable  and  lucid  style  has  given 
him  perha])s  the  widest  audience  and  influence  of  any 
modern  philosophical  writer.  His  work  in  pedagogy  is 
not  so  well  knowni :  but  to  his  efforts,  more  than  to  those  of 
any  other  man,  the  engineer  of  today  owes  the  priviliLrt' 
of  sttulying  scii-nce  on  an  equal  footing  with  the  huniani- 


Fia.   2.      COMMKRCE   AM)   TxDlSTKIKS    BlILDING   AT   THE    PaXAMA-CaI.IFOUXIA    EXPOSITION,    SaN    DiEOO,    CaL. 


of  concessionaires  and  exhibitors.  Electric,  telephone 
and  fire-alarm  wires  arc  carried  underground  in  con- 
duits, no  pole  lines  being  used  on  the  grounds. 

The  bridge,  permanent  iiwildings,  street  and  road 
work,  water  and  drainage  systems,  and  all  |)hinting  and 
landscape  work  cfinstitute  pernumeiit  ini|in)vcnients  to 
the  city  park.  Ap|»roximatcly  60  i)er  cent,  of  tiie  nu)ney 
expended  in  construction  will  be  of  piTniancnt  bcnclit 
to  the  park. 

X 

A  >li>li>r  Ship  of  4r.O  hp.  pqulpppil  with  reversible  propeller 
bliiili'H  to  uvolil  revernliiK  thn  imikIiih  hiiH  l>een  built  by  the 
Ne.lerliinclHche  Kiil.rlek.  ol'  AiiihIii  .hini.  llolliiml.  Ah  ileHcrll«<l 
In  "The  K.iiKlneer,"  of  Miir.  2(!.  thin  iiidlor  Hhip  Im  iin  oll-titiik 
vennel  I8&  ft.  lotiK  anil  30',.;.  ri.  biiirn,  with  a  capacity  of 
836  totm  of  oil.  The  i.vernlii«  i.f  I  he  piopeller  Is  err.cte.l  by 
rotntInK  the  three  hluiles  uround  n  central  nxl»,  hence  the 
pitch  of  ttw  propeller  can  be  chiitiKeil  and  It  can  be  thrown 
Into  neutral  poHltlon  ua  well  aa  Into  fore-and-aft  pottltlon, 
when  doiilred. 


ties,  which  were  once  the  sole  content  of  the  university 
curriculum. 

Herbert  Spencer  commenced  engineering  work  in  1837 
on  the  London  &  nirniingham  Ry.  under  Robert  Stephen- 
son. Althougli  lie  came  from  a  ramily  of  unusually  capa- 
ble and  successful  educators,  his  eduiation  would  be  called 
very  limited  in  a  youth  of  today — a  fair  amount  of  mathe- 
matics (that  is  to  say,  Euclid)  and  a  little  of  the  lan- 
guages, hut  no  history,  general  literature  or  science.  His 
self-con iVssed  inability  to  profit  by  the  usual  mechanical 
rote-learning  of  that  day  had  prevented  iiis  acquiring 
niuch  from  the  subjects  he  had  been  taught.  He  was  the 
tv|tical  "idle  boy,"  with  his  lessons  never  learned — always 
dreaming  of  birds  and  beetles  and  I'i^^Uvk  i\nt\  rocks  and 
the  great  outdoors. 

His  powerful  and  original  mind,  however.  i)i(>ught  liini 

•23fi    Morth    JetT.-rHoii    St  .    May    City.    Mich. 


April    v".l.    I'.M". 
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gOiti*^'^   i"   ''"'   I'lorcs.-idii   cliiiiri^   till-   iiiiii'   \nirs   lliiil    ln'  wmilil   imw   lie  ciiIIinI   ■•wildnir'   riiilrnMil-.      I,;itc  r  ln'   lnul 

followed  it.      Like  •loliii    Kricssoii,  lie  frit   that   if  lie  had  i  liar^'i- iil'  I'richaid'H  ollirf,  at  C'-i\  pcM'  week,  and  liaiidird 

ha«i  any  spi'cial  training'  "hi-  wonM  hinc  ai<|nin'd  siu  h  a  tli*-  liKation  ol'  several  short  liticH,  a;;;^M'i>;^'aliii;;  ahonl   ITjO 

boliof  ill  aiilhoriiirs  thai   he  wmilcl   ik-mt  have  liccii  ahic  inilrs  in  Icn^'lh.     Ol'  this  jxM'iod  Ik!  wriii's: 

to  dl'Vclop  iiri;^ilialitv."  TIk-   rlMi-   of   the   nillwuy    iMiiiilii   <liito»i   buck    to   lh<;   .'luluriin 

TI.O   th.'orv    Ull.l.Tlvin-    lh.«    most    ..l.-llK-ntaiV    drsi-n    ..f  "'    '■*<'•   "f"''    ""'    V>o,\UM.;i^nH   of   railway    lnvc-Ht„..nlH   an.l 

•       •               II      1                            'ill-  ""'     ii'lviiiiluKcM     of     rullwiiy     I'oiiiiiiiinlciitloii     had     lj<M'ti     for 

.ini.tllirs  was  lU.t   then  ;r.'llcially   known  or  aivi'SSllilc.   lor  „,.v,.ral     y.arM     Krowlr.K     comhi.I.uoum.       T.mi     yearH-     t.,a<.hlnK 
we  rcaii  from  oiu'  of  his  letters: 


I    luivo   iM'fit    Dfi'iipyluK    my    l<>imir<-    latrly    hi    liivcMllKatliiK 
,  ,  I  Ni<    HlniiKlli    III    all    llH    foriiiH.      Si'VitjiI    tlicorlcH    have 

i.il    ihciiisilvrH,    hut    I    havi-    not    mni hnl    In    ooiiiImk 

.     sallNfaitory     Im.miii'.       I    iiiailo    cxihtIiiu'IiIm    on     truHHed 


hail  niailf  landowncrM  anxloUH  to  |>rollt  hy  that  riilHud  valui- 
of  land  which  proximity  Kavo.  Homo  towMH,  too,  hecumo 
rani'r  for  thai  which  they  hud  prcvlouHly  rejected.  Mean- 
while there  had  been  yearly  Increa.'ilnK  the  <'luHHeH  of  con- 
traclors.    eiiylneers    ami    lawyers    profen.Hlonally    InlircHted    In 


i;iKs  ilrii.iiiNc  \i  Tin;  I' \na.\ia-(.' alifouma  Exposition,  Sax  Diego,  Cal. 


beams:  the  results,  however,  have  iiuite  disconcerted  nie, 
and  appear,  as  far  as  I  can  see,  to  throw  my  theory  to  the 
winds. 

At  another  time  he  writes  of  lia|)]i('iiiiiirs  familiar  to 
every  construetor : 

1  am  engat^ed  in  superintending  the  pulling  down  and  re- 
erection  of  a  large  bridge  under  the  inclined  plane  at  Broms- 
grove.  The  time  allowed  was  so  small  that  there  was  no 
possibility  of  designing  fit  girders  and  having  them  cast. 
Such  girders  as  had  been  designed  for  other  purposes  and 
could  be  obtained  forthwith  were  consequently  used.  These 
were,  however,  too  .short  to  span  the  width  of  the  road 
obliquely;  and  the  result  was  t'..at  a  framework,  par'ly  nf 
these  girders  and  partly  of  strong  timber  balks,  had  to  be 
made.  I  was  a  little  nervous  about  it,  but  It  proved  strong 
enough. 

Toward    tlie   end    of   his   engineering   career    he   was 
iiiploved   by  one   William    R.    Prichard   to   loeate   what 


railway  enterprises  and  ready  to  cooperate  in  getting  up 
new  schemes.  There  grew  up  considerable  classes  of  wealthy 
contractors,  and  of  rich  engineers  accustomed  to  cooperate 
with  them;  it  became  the  habit  for  these  to  join  in  getting  up 
schemes,  forming  companies  and  practically  appointing  boards 
— a  policy  in  all  ways  beneficial  to  themselves.  It  needed 
but  to  take  a  map  of  Great  Britain  and  look  out  for  a  com- 
paratively blank  space  where  there  were  towns  of  some 
size;  run  a  pencil  mark  through  a  number  of  them;  gather 
together  some  known  local  names,  headed,  if  possible,  by 
one  with  a  title;  issuing  flaming  advertisements;  and  people 
rushed   in   to  take  shares. 

During  these  la.st  months  the  railway  exeitement  had 
ijeen  rising  and  had  spread  to  all  classes,  their  only  object 
being  to  get  their  shares  to  a  good  premium  and  then  sell 
out.  Naturally,  the  bubble  burst.  Spencer  felt  the  pinch 
toij'ether  with  multitudes  of  others,  and  he  found  the  mar- 
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ket  for  engineering  services  ?o  narrow  tliat  he  linally 
abandoned  the  profession  for  literarv  work.  Looking  bai-k 
on  his  engineering  career  he  writes : 

Should  I  have  made  a  good  engineer  had  I  continued  in 
the  profession?  In  some  respects,  yes;  in  other  respects,  no. 
In  so  far  as  inventiveness  goes.  I  was  adequately  endowed, 
and  might  have  succeeded;  though  it  seems  not  improbable 
that  inadequate  regard  for  precedent  might  have  entailed 
compromising  mistakes.  Another  deficiency  I  recognize  as 
one  which  might  have  prevented  any  great  success— my  lack 
of  tact  in  dealing  with  men.  especially  superiors.  In  most 
occupations,  and  especially  engineering,  advancement  de- 
pends rather  on  pleasing  those  in  authority  than  on  intrinsic 
fitness. 

How  many  of  lis,  h)okiiig  back  upon  our  past  efforts 
and  our  relations  with  our  fellow  workers,  recognize  the 
truth  of  this  remark!     How  many  Ijrainy,  capable  men 


The  new  Congress  St.  bridge  over  the  Hudson  River 
at  Troy,  N.  Y.,  whose  novel  structural  features  were  de- 
scribed by  H.  W.  Hodge  in  Exgixeeking  Xew.s  of  Mar. 
25,  1915,  shows  also  some  original  design  in  its  mechan- 
ical elements. 

Center  Bearixc — The  bridge  is  of  pure  center-bear- 
ing type.  A  30-in.  phosphor-bronze  lenticular  disk  be- 
tween hardened  steel  disks  forms  the  bearing  (Fig.  1). 
Eight  balancing  wheels  on  a  lUi^-ft.  track  keep  the  bridge 
steady  while  turning.     When  the  bridge  is  in  closed  po- 


Afac/r^jiTrTiriiiiijIm  i  Tmi 


SCCTIONAL  ELEVATION 

I'k;.   I.     ('i;\iKi;  BKAitiMi    \\i>  TruNiNC   M.vriiiNK.KV 


MAIN  PINION 


liavi'  been  distami'd  in  the  race  toward  sufcess  ami  pcni-  sition.    four   wedges — under   the   ends   of   the   two    main 

niarv    reward.-i   by    men   of   nicdiocrt'    mental   eciuipmcnt !  cro.ss-girders — liold  it  firm  and  take  tlie  live-load. 
()p|>ortunity,  tait  and  Itrains  will  always  be  the  i)rini('  es-  Knd  He.\ki nils— The  usual  two  wedges  at  cadi  end  are 

wentials — the  opportunily   to  slmw   what  a  man   can   do,  provided  (Fig.  2).     Hut  their  operation  is  made  positive 

together  with  that  tact  or  alfability  or  a.s.>*ertiveness  which  l)y  openiting  (iiem  witli  cranks  with  full  throw  to  dead- 

ingrutiat.es  itself  into  the  gixnl  graces  of  the  |Miwers  that  center,  in  place  of  rocker  arms.     The  same  crank  motion 

lie,  \\\\i>.  been  the  foumiatiori  stone  of  many  a  flaming  sue-  is  used  at  the  center  wedges  also.     The  designers  consider 

cesx  in  flic  engineering  jirofession.  that   this   modification   of  design    makes  the  wedge-bear- 


April   'i'.K    1!M:. 
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injn«   Jlltsolutl'lv    fti<il|iri>nr 

KurtluT.  tlio  \v<«ili;in;r  inn 
tlim-lioii.  fur  drawing'  iiin 
of  beinjf  rovciscil. 

Rttil-lift.s  f(ir  I  In-  I'liils 
«ll»w  lire  oporntctl   fri)iii 
lifts  ntv  riiro  in  lii;:li\vay 

due    to     till'     pilVCIIICIlt     Sll 

tho  pn)l>l<'iii.    Tlu"  liiiiiTiMl 
inpi  on  till'  lixod  spun, 
iilm  illnstniti's  llu'  spriiiL; 
luir. 

Arxii.iAHY  (Jasolink 
Doimrlincnt  inndi'  iin  ex 
operatiiiju'  niJiiliiiicrv.    He 


,  as  tlicy  laniiiit  !»•  overdriven, 
lor  inav  run  alwiivs  in  (lie  .same 
d  driving',  alllioii;;li  it  is  eapaldr 

of  till!  street-car  rails  on  liio 
tho  wodjjiiifr  iiiaeliiiiory.  Such 
hriil^'e  work,  ami  tlio  diiruiiltios 
rroiindini;    the    rails   loinplicate 

lift  sections  .seat  in  socket  cast- 
'I'liis  is  shown  in  Fiir.  2,  which 
scaled  latch  plate  and  tlie  liitch 

AND  Ha-S'I)  Powicu — Tlio  War 
cptional  rtMpiiremcnt  as  to  the 
ansc  the  electric  power  in  'I'niy 


;       ,             J     " 

J\ 


r '''''**  Sec+ion    B-B 
M/L    UFT 


1      '  ■■■      ■;.     '■  Cl.Bose 

Sec+ion   C-C        Section   D-D 
LATCH- 


Sec+ion     A-A 
WEDGE 

Fiu.    'l.      K.NO-Lirr    W'KixiES 


iii-^trnmeiil  i'  mounted  nii  a  n-Milvaliic  pipe  .'^laiidaid,  KO 
that  the  sound  can  he  thrown  in  any  diritctioii. 

M  M  iiiN'KiiY  Dktaii.s  'I'lie  hearin;,'K  wen*  one  it(!in  of 
special  <lc>i;,'n  in  the  machinery.  Fast-inoviiig  HliaftH 
are  in  lialihitled  hearin;,'s.  The  main  pinion  shafts  rost 
in  phosphor-hroii/.e  hiisliiiif,'s.  This  provides  for  nfOttin^^ 
when  wear  occurs.  The  ordinary  shafts  work  in  simple 
liored  cast-iron  ho.xes. 

The  collar  hoxes  for  l)c\cl  ^'cars  wi-re  in  most  iiislanecs 
dctaileil  as  one  casting,  .so  that  tiicir  true  right-angle  ad- 

Bi7)rrffod         ,  li^l.ai/sti-i'r 


Fig.  ;>.    Opkhator's  PIou.se 


Fig.  4.    Safety  Gates 


ha.s  boon  subject  to  interrui)tion,  it  required  the  draw  to 
be  equipped  with  a  gasoline  power  plant.  Thi.s  was  placed 
in  the  operator's  house  over  the  middle  of  the  span ;  Fig. 
3  shows  the  arrangement  of  this  hou.se,  and  indicates  the 
clutclies  for  connecting  the  engine  to  the  .shafts.  The 
controllers  for  the  electric  motors  are  shown. 

Horn  Sigxal — Besides  indicators  for  showing  the 
operator  the  position  of  span  and  wedges,  the  hou.se  is 
equipped  with  a  special  large-size  "Kla.xou"  horn.     The 


justmeiit  is  assuretl  when  once  the  shop  work  has  been 
done  properly. 

Gates — Hand-operated  safety  gates  of  structural  steel 
lattice,  as  in  Fig.  4,  are  fitted  on  the  fixed  spans  at  either 
end  of  the  draw.  They  are  placed  at  the  hip-vertical; 
that  is,  about  20  ft.  back  of  the  end. 

The  machinery  was  designed  by  the  engineers  who  de- 
signed the  foundations  and  structural  work  of  the  bridge, 
Boiler,  riodgc  &  Baird,  of  Now  York  City. 
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for  a  Typical  OM©  IR^Iver  Dmmm 


By  Kakl  H.  Shrivkr* 


SYNOPSIS — The  Federal  project  for  providimj 
9-ft.  slackicater  navigation  for  the  Ohio  River  con- 
templates the  construction  of  o-3  locls  and  dams  at 
a  total  cost  of  $1,7,000.000.  Already  31  of  these 
locks  and  dams  have  been  completed  or  are  under 
construction,  and  the  remaining  22  will  be  started 
in  the  next  two  years.  This  article  gives  in  detail 
the  construction  methods,  the  contractors'  equip- 
ment, and  the  costs  for  a  typical  dam  just  com- 
pleted. 

Lock  and  clam  Xo.  9,  Ohio  Eiver,  is  located  at  New 
Cumberland,  W.  Ya.,  about  55  miles  below  Pittsburgh. 
It  is  of  the  design  common  to  the  Ohio  River  improve- 
ment, a  lock  (110x600  ft.  on  the  West  Virginia  side),  a 
navigable  pass  (600  ft.  wide),  beartrap  weirs  (two,  each 
91  ft.  wide),  and  a  Chanoine  weir  section  (224  ft. 
wide).     The  lock  has  the  usual  land  wall  and  river  wall, 


S.    Junior    EnK'neer,    500    South    Broadway,    Wheeling, 


Temporaru 
HatlDerrick 


with  two  gate  recesses  and  rolling  steel  gates  on  the  shore 
side,  and  an  upper  and  lower  guide  wall  practically  con- 
tinuous with  the  land  wall.  All  the  lock  walls  are  gravity 
sections,  5  ft.  wide  at  the  top,  stepping  down  to  a  width 
of  from  .'i2  to  15  ft.  at  the  bottom.  The  river  wall,  also 
a  gravity  section,  is  12  ft.  wide,  except  near  the  middle, 
where  it  is  offset  to  a  width  of  24  ft.  to  form  a  foundation 
for  a  reinforced-concrete  ])ower  house. 

The  navigable  pass,  shown  in  Fig.  3,  is  a  concrete  floor, 
provided  with  wooden  wickets  about  4  ft.  wide  fastened  to 
horseboxes  anchored  into  the  concrete.  The  three  piers 
of  the  beartrap  weir  are  from  12  to  14  ft.  wide,  and  carry 
between  tliem  the  beartrap  weir  shown  in  detail  in  Fig.  2. 
The  leaves  of  the  beartrap  weir  are  made  up  of  17  steel 
girders  covered  with  buckle  plates.  The  Chanoine  weir 
is  similar  to  the  navigable  pass,  except  that,  in  addition, 
a  steel  trestle  or  service  bridge  is  erected  on  the  founda- 
tion above  the  crestline  of  the  dam,  and  from  this  bridge 
the  wickets  are  raised  or  lowered.  All  the  walls  and  floors 
in  the  structure  are  on  piles  driven  to  rock,  except  the  gate 
recesses,  which  are  on  sand  and  gravel.     Wooden  sheet 
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jiiles  above  and  along  the  side  pro- 
tect the  foundations,  and  cribs  and 
riprap  protect  them  below  from 
scour. 

The  main  contract  for  the  work 
was  let  to  the  Xational  Contract  Co. 
of  Evansville,  Ind.,  in  the  fall  of 
1910.  The  work  was  i)rosecutetl 
tiirough  the  succeeding  three  sea- 
sons. Construction  was  carrieil  on 
inside  a  succession  of  coJl'or-danis 
(sliown  in  Fig.  1),  starting  with  the 
lock  section,  allowing  tiic  river 
meanwhile  to  pass  through  the  un- 
danuiicd   section. 

As  a  control  of  the  entire  site, 
a  cablcway  was  first  placed  across 
the  river  15  It.  below  the  crest- 
line  of  the  navigable  pass.  Tiic 
cablcway  lowers,  each  1.15  ft. 
high,  consist  of  two  wooden  bents 
of  KlxIM-in.  limbers,  well  braced 
with  IxlO-in.  sticks  and  looting  on 
toncrcic    foundations    |)laci'd    bcl'cn' 
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16  ft.  above  low  water.  It  wa.«;  of  the  regular  hex  type, 
20  ft.  wide,  with  2-in.  sheathing  on  both  sides,  braced  by 
t>x6-in.  and  6x8-in.  outside  wales  spaced  5  ft.  above  each 
other  and  held  together  by  rods  spaced  about  6  ft.  center 
to  center.  Spreaders  of  3x4-in.  timbers  20  ft.  long  held 
the  sides  of  the  coffer-dam  apart,  and  cross  bracings  of 
2x10  stiffened  the  bents  at  the  ends  of  the  wales.  It  was 
filled  with  gravel  and  sand  dredged  from  the  lock  site. 

ExcAVATiO-V— While  the  coffer-dam  was  being  built  ex- 
cavation was  started  from  a  dredge  boat  and  several  der- 
rick boats,  the  latter  being  equipped  with  clamshell  and 
orange-peel   buckets.     Very   little   hand   excavation   was 
necessary  after  the  coffer-dam  had  been  nnwatered. 
Cribs— Before  the  lower  arm  of  the  coffer-dam  was 
lo.<ed  in,  an  L-shaped  section  of  the  crib  for  the  lower 
end  of  the  river  wall  was  built  and  sunk,  being  weighted 
down  with  heavy  stone.    This  served  as  a  foundation  for 
pump  boat  Xo.  1,  Fig.  1.     After  unwa taring  the  coffer- 
dam, and  after  the  sheetpiles  on  the  outside  of  the  lower 
nd  of  the  river  wall  had  been  driven,  the  other  sections 
-f  the  crib  were  built  on  the  ground  to  their  full  height, 
and  sunk  by  excavating  inside  the  pockets  with  orange- 
peel  buckets  from  traveling  derricks. 

PiLKDKiviXG — In  driving  piles,  sheetpiles  were  driven 
first  around  any  section  where  round  piles  were  required, 
-'>  as  to  inclose  the  material  to  be  compacted  by  the  pile- 
iriving.  At  the  beginning,  both  sheetpiles  and  round 
piles  were  driven  from  a  derrick  boat  with  swinging  leads, 
but  later  stationary  leads  were  set  up.  The  average  num- 
l»er  of  sheetpiles  25  ft.  long,  driven  in  an  8-hr.  shift,  was 
12,  and  it  varied  between  6  and  18,  depending  upon  the 


SO-ft.  booms,  supi)li('(l  them  with  sand,  while  cement  was 
hauled  from  a  cement-house  on  tracks  laid  on  the  top  cf 
the  upper  and  lower  coffer-dams.  Concrete  was  delivered 
from  the  mixers  by  two  travelers  on  each  side  of  the  con- 
crete track,  close  enough  to  the  wall  to  reach  the  form-;. 
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Fui.  3. 


Details  of  a  Navigable  Pass,  Ohio  River 
Lock  and  Dam  No.  9 
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These  were  moved  about  as  occasion  demanded.  The 
forms  for  the  concrete  walls  were  of  the  usual  wooden 
waled  type. 

Lock  Pavixg — Tiie  concrete  paving  of  the  locks  is  IS 
in.  thick  and  divided  into  blocks  of  6x8  ft.  Two  6-in. 
holes  to  relieve  upward  water  pressure  were  provided  in 
each  block  by  leaving  common  sewer  pipe  as  forms.  Steel 
plates,  well  oiled,  were  used  as  forms  for  the  blocks. 
Square  wooden  blocks  about  3xJ:  in.  in  section,  having 
four  grooves  cut  into  them,  were  used  to  hold  the  plates 
in  place.  The  concrete  was  hauled  to  the  mixers  in  dump 
barrows,  runways  being  luiilt  and  shifted  as  the  work 
progressed. 

Labor  for  Lock  CoxsTurcTiox — The  following  is  the 
labor  distribution  for  the  lock  work:  Operating  concrete 
mixer — one  engineer  running  mixer  engine,  three  men 
dumping  cement  from  platforms,  three  men  dumping 
sand  and  gravel,  one  engineer  and  one  fireman  on  derrick 
boat,  one  man  below  mixer  keeping  track  clean,  one  to 
two  men  on  car  placing  and  hooking  buckets.  Placing 
concrete  in  forms — one  engineer  and  one  fireman  on  trav- 
eling derrick,  one  signalman  on  top  of  forms,  three  to 
four  men  in  the  forms  spading  and  distributing  concrete. 
Driving  piles,  stationary  leads — one  foreman,  one  engi- 
neer and  three  men.  Driving  piles,  swinging  leads — one 
foreman,  one  engineer  and  five  men. 

Navigablk  Pass  Coffer-Daji 

The  second  coffer-dam  (X^o.  2  on  Fig.  1)  inclosed  480 
ft.  of  the  foundation  of  the  navigable  pass,  and  when  con- 
nected to  the  river  arm  of  the  lock  coffer-dam  the  por- 
tion of  the  latter  included  between  the  upper  and  lower 
arms  was  torn  out,  making  one  continuous  cofTer-dam, 
which  was  unwatered  by  two  pump  boats,  one  near  the  up- 


stream outer  corner  of  the  lot  k  and  one  at  the  lower  .-ulc 
of  the  pass. 

Before  the  lower  arm  of  this  coUVr-dani  was  coniplcird. 
the  crib  recpiired  below  the  navigable  pass  was  l)uill    in 


Fig.  4.    View  of  Oxe  of  the  Coffer-Dams,  Suowixg 
Method  of  CoNSTRUCTioisr 

three  sections  and  sunk.  Timber  was  laid  across  a  portion 
of  the  top  of  each  crib  as  sunk,  and  it  was  loaded  with 
heavy  stone.     After  the  coffer-dam  was  unwatered  and 
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Fu;.  (>.    Innioe  ok  Cokkku-Dam  nriiixo  Coxstuuction  ok  Part  ok  Navigaisi.k  Pass,  Ohio  Piver  Lock 

AND  Dam  No.  9 


while  pilodrivinu  and  con  cretin,!;  were  in  progress,  the 
heavy  stone  was  removed  from  the  toj)  of  the  crib  and 
placed  at  its  lower  side.  The  tiniljers  were  then  removed 
and  the  ])oi-kcls  tilled  with  stone,  no  one  of  which  exceeded 
.">  cu.ff.  in  volume.  After  sinking  the  cril),  the  lower  arm 
of  the  cotfer-dam  was  completed,  the  dividing  wall  hc- 
tween  tlie  lock  colTcr-dam  removed,  and  pumjnng  com- 
menced. The  two  derrick  boats  inside  the  lock  coffer-dam 
and  the  third  boat  left  in  the  jniss  were  used  fur  the  ex- 
cavating, piledriving  and  concrete  ])lacing. 

Tlu  concreting  of  the  floor  of  the  navigable  pass  was 
carried  on  from  a  mixing  plant  mounted  on  the  u])streani 
pa&j  wall  of  the  coffer-dam.  the  concrete  being  movci! 
along  the  narmw-gagc  1ra<  k  shown  in  Fig.  1,  parallel  willi 
the  pass. 

Glidk  Wall  Cofkkr-Dam 

At  the  clo.-;e  of  the  season  of  1911,  the  navigable  pa.-s 
coffer-dam  was  removed,  and  the  opening  in  the  river  arm 
of  the  lock  coffer-dam  rebuilt.  In  the  spring  of  191 '3 
285  ft  of  ujiper  and  270  ft.  of  lower  arm  of  the  lode 
coffer-dam  were  removed,  and  two  wings  added  (shown  as 
Xo.  '.i  in  Fig.  1)  inclosing  the  two  guide  walls  a.s  well  as 
the  lock  proper.  This  coffer-dam  was  one  of  the  largest 
ever  unwatcred  on  the  Ohio  Piver.  It  was  2600  ft.  long 
on  the  river  side,  making  a  total  perimeter  of  about  4500 
ft.  The  very  large  pumping  ])lant  recpiired  to  unwater 
it  is  described  in  detail  toward  the  end  of  this  article. 

For  the  concreting  of  the  extended  walls  inside  of  this 
nam,  two  concrete  mixers  were  used,  one  at  the  river  arm 
of  the  upper  guide-wall  coffer-dam  and  the  second  below 
the  upper  end  of  the  lower  guide-wall  coffer-dam.  Two 
derrick  boats  on  the  outside  of  the  coffer-dam  kepi  the 


mixer  supplied  with  material,  the  cement  being  loaded  on 
barges  from  the  cableway.  Four  traveling  derricks,  two 
fur  cacli  guide  wall,  drove  round  piles,  erected  forms  and 


Fig.  7.    iJiavixc;  PiLiis  wrnr  Haxging  Leads 

placed  concrete  and  riprap,  but  stationary  leads  were  used 
in  driving  the  sheetpiles  for  both  walls.  No  derrick  boats 
nor  fixed  derricks  were  used  inside  the  coffer-dam. 

Wkir  axd  .\iuttmext  Cokfkr-Dam 

The  coffer-dam  marked  No.  4  on  Fig.  1  was  started 
July  9,  1912.  to  inclose  the  abutment  to  the  weir,  bear- 
trap  No.  2,  and  piers  Nos.  2  and  -i  in  the  beartrap  weir. 
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As  on  the  preceding  ■work,  the  cribs  were  built  and  sunk 
before  the  completion  of  the  lower  arm  of  the  coffor-dam. 
Pumping  was  commenced  Sept.  7,  and  piledriving 
Sept.  12. 

The  layout  of  the  plant  inside  this  dam  is  shown  on 
Fig.  1.  It  included  one  pump  boat  at  the  downstream 
arm  of  the  coffer,  two  concrete  mixers,  one  at  the  middle 
of  the  downstream  arm  and  one  at  the  upstream  arm,  a 
fixed  derrick  about  20  ft.  above  the  upper  side  of  the 
beartrap  foundation,  concrete  tracks  shifted  from  time 
to  time  to  suit  the  occasion,  two  traveling  derricks  erected 
on  the  beartrap  crib  for  concrete  distribution  and  driving 
piles,  a  third  derrick  for  the  same  ])urpo>o  on  the  weir 


had  been  left  standing  at  the  close  of  tlic  1912  season. 
Connection  was  made  to  these  parts  by  building  at  both 
ends  of  pier  Xo.  3  and  extending  riverward  to  the  new 
coffer-dam.  Construction  was  practically  the  same  as  in  the 
previous  coffer-dam.  The  new  dam,  however,  proved  to  be 
rather  leaky,  and  a  false  or  inner  coffer  had  to  be  built 
around  several  leaks  which  appeared.  The  location  of  the 
plant  for  this  final  coffer-dam  is  shown  in  Fig.  1 ;  it  does 
not  differ  materially  from  that  for  the  other  dams. 

SUPEKSTRUCTriiK 

In  July,  1913,  the  Independent  Bridge  Co.  started  the 
ci'cction  of  the  beartrap  steelwork.     It  was  completed  be- 
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crib  and  a  fourth  traveling  derrick  above  the  Chanoine 
weir  foundation,  driving  round  piles,  placing  concrete 
and  riprap,  etc. 

E.SPL.VNADK 

During  the  winter  of  1911  and  spring  of  1912,  the 
esplanade  fill  and  paving  on  the  West  Virginia  shore  back 
of  the  locks  was  carried  on.  The  work  was  completed  in 
191.3.  The  fill  was  made  from  material  dumped  by  scows 
in  the  lock  chamber  and  I i fled  over  the  land  wall  by  clam- 
shell buckets  into  cars  running  on  tracks  back  of  the 
land  wall.  These  tracks  were  ni()v<'d  lo  continue  the  fill. 
The  fJ-in.  concrete  paving  hack  of  the  land  wall  was  de- 
f)0Hited  from  barmws  which  were  wheeled  to  the  |)n)per 
locations  from  a  mixer  locatcfl  on  the  land  wall  ol"  the 
lock.  The  mixer  was  loaded  from  barges  floating  inside 
the  lock,  by  a  fixed  derrick  alongside. 

|{i:AiiTriAi'  Wkiks 

The  colTcr-dam  for  the  liruil  closing  (nuirked  No.  r»  on 

Fig.    I)    inclosed   the  two  licartra|i  weirs  and    Iv'n  ft.  of 

unfinished  pass,  and  was  started  in   May,   l!H3.     I'art  of 

the    u|.i.rr   and    Ic.w.t   ninis   nf    lli.'   iibiitment  colTer-dam 


fore  the  end  of  the  sea.son.     The  remainder  of  the  super 
structure  was  completed  in  the  1911  season. 

I'lMi'iNd  Out  Cokfkk-Dams 
Data  on  the  iuimi)ing  of  coffer-dams  are  rather  scarce, 
so  the  following  figures  are  given  on  one  coffer-dam  (the 
lock  and  guide-wall  coffer,   Xos.   1  and  3,   Fig.   1),  the 
others  being  similar. 

The  equipment  was  as  follows: 

.No.   1   pump  boat.  28.2x69x4.4  ft.  (draft  3.2  ft.). 

2 — l.''i-ln.     (18-ln.    suction,     l.'i-ln.     dlscharpro)     centrifugal 
pumps. 

1 — S,ln.   (10-ln.  suction.  S-iii.  dischm-Ki')  ct-ntrifuKal  pumps. 

- — horUotit.iI    enniiios,    2    cyl.    UxlS-in..    fiO    hp.    each. 

I— horizontal   i-nKlnes.  2  cyl.   llxll-in..   40   hp. 

4 — Browneli   boilers,   60   hp.   each. 

1— vert.  Troy  enslne.  1  cyl.  8xl0-ln.  with  7.5  kw.  Konerator. 

Pump  capacity — MIn.  total  head   (18.2   ft.) — 30.000.000  Kal. 
(24   hr). 
Max.   total   head   (24.0   ft.) — 10.000.000  ^al 

Fuel    consumption.    4,10    bu.    max.:    3^0    bu.    min.    24    hr. 
No.    2    pump    l.oat,    30. 3x75. 3x^.0    ft.    (draft    2.r>    ft.). 

3   imnips.  saino  as   for   No.    1    boat. 

I— liorlzoMtal    ennlne,    2    cyl.    14x16    in.,    iif)    hp. 

1— horizontal    engine,    2    cyl.    14x20    In.,    «r.    hp. 

1— horizontal    enKine,    2   cyl.    11x14    in..    40    hp. 

3—  Urowncll    boilers,   70   hp. 


Aiuil  •."•■  i''i:. 
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I  vprili-nl 


,•     1   .yl     Tx";   In.   Willi   7  .'•   kw.   K'MKTiilor 
Mil.     t. .till    l>.-ii.l    (lU.O    fi.)_SO.lt(iii.niiO    K»l. 

CM   111.) 

Max    Kitiil  »i«i«<l  (2rt^  ft  )     in.mi'i.noo  k"!. 
CM    hr). 
KupI  c-onnuimitlon  ;ir.o  l.ii.   max.:  2r.n  l.u.   iiiln.   ilM   hr.) 
Thric   In  qulto  ii    fii<-l   "iivliiK   on    IliU   Ixml    on   lucounl    of 
iha  oulKlilo  of  the  hollom  hrlnir  lln.-d  with  hrirk  im.l  iiMbonlofi; 
„Uo  on  .i.oount  of  th.«  for.l  water  bolim;  hontcl  l.oforo  cnlorhm 
iho  boll<'rn. 

Tl)0  I'mu-  t(i  iinwaliT  lliis  .■..iV.T-.liiiii.  .011111111111;,'  al.nnl 

IhmIs  iMimiiini;  lit  maximiiin,  wiis  IH  lir.  Tin-  Iciikii;,'*' 
iluriiin  tl"'  •""■•"*'  '•'''  '"""■'*  I"""'">'''y  niii'^ii"'''''  •"  •'"."""'•- 
000  pil..  ami  llii*  six  piiuips.  niiiiiiiii;  at  inaviimmi  laiia- 
lity.  woul.l  riMiuivo  (in.ntio.iion  p,|..  thus  Inivinjr  'iM><>'i,- 
OOo'pal.  >^ii»''  •'»'  •''"'  "■'"'  l>i'>"»>'"fl  ,!,'r»''>t«'i'  ^'"'•'>  '"'"'"' 
and  till-  Irak  wa.-*  do  ira.-^iiijl  voiy  slowly,  nnotlu-r  21  li.nirs 
WHS  iiiMfSsarv  to  (■oiiipU-ti'  tin-  unwatcrin^  of  tho  colTcr- 
liam.  Wiieii  till'  ilain  was  now  it  was  unwatiTcil  in  aliout 
(10  hr.  The  oxtra  tinu>  was  duo  to  tlio  fact  that  the  colToi- 
dam  was  now  and  tiio  loaka,i,'o  luuch  ,i,noator. 

This  folTor-dani  inclosinj;  tho  two  jiuide  walls  oach  lon- 
Mst«  of  two  anns  Kvx'.'O  ft.  ahout  SOO  ft.  lon^'.  while  tiiat 
inVlosinj:  tl)o  lock  proiHT  was  20.x-itl  ft.  and  liiito  ft.  Ion,',', 
innkinf:  approximately  2(W0  ft.  on  the  river  side  all  lillod 
with  sand  and  ;;ravel.  In  addition  there  was  ahoiit  liX") 
ft,  of  slioro.  from  which  thei-e  was  oonsiderahlo  drainage. 
The  })orimoter  of  the  inclo.sod  area  was  about  4500  ft.  At 
a  stajio  of  2.5  ft.  above  low  water,  only  three  15-in.  pumps 
were  necossarv  to  keep  it  uiiwalorod. 


Itdl'Mi   I'll.KH: 

Coxt     viirliMl    ciicli 
ill    |iro|inrtloii    to    tho 


IM.ANT 


illows; 


The  plant  for  the  entire  work  was 

3  drrrick   boats,   3-tlrum   enKines. 

"  derrick   boats,   2-drum   engines. 

1  dredge  boat,  2-drum,  50  hp.  and  1-drum.  10  hp.  engines; 
fiO  hp.  boiler. 

1  stern-wheel  steamboat.  22x104  ft.,  6  barges  and  2  scows. 

1  pump  boat.  4—60  hp.  boilers.  2—60  hp.  and  1—40  hp. 
Knglnes.  and  2—15  in.  and  1— S  in.  centrifugal  pumps. 

1  pump  boat.  3—70  hp.  boilers,  1—65  hp.,  1—5.^)  hp.  and  1  — 

hp.  engines.  2—15  in.  and   1— S   in.  centrifugal  pumps. 

I  traveling  derricks,  21  hp.  engine  and  20  hp.  boiler. 

1  sand  di>;ger.  60  hp.  boiler.  30  hp.  marine  engine,  and  in 
hp.  2-drum  engine. 

4  fixed  derricks.   75   to   SO   ft.   booms. 

4  sets    swinging    piledriver    leads, 

.  ight  of  striking  parts,  3000  lb. 

1  set  stationary  leads,  36  ft.  high. 

2  concrete   mixing  plants  complete 


nth     from     %'!»■<    t"    ^'"'T    P'-r    lln  ft.. 

,.  of  Ihi'  rock  Al  Ih.!  KUblc  wallH 
lb,.''.'.ml"wa.i'  l.".i"iHl,"uiid  greatent  ut  the  iibuli.iont,  where  th« 
I'oi-k   wiiH  iiiucli  hlghar. 

Cn.Ni'aKTK: 

CoHt  Included  mixing.  plnPlng  iiml  liiiulliiK;  alMO  of  liriliiK 
11,..  Hi.n.l  aii.l  griivel  t..  lb-  mixer  by  ....•unH  of  u  d.-rrlck 
boi.l.  The  ...n.ielo  wiiM  hauled  on  cuib  by  meanH  of  a 
contliiiioiiH   cuhl.'. 

KOHMS: 

Includcn    cost    of    pl.u^lng    hurterH.    hIIIs,    horHcboxcH    and 
valv.-n;   3559   cu.yd.   connlHtod   of   lock    pavliiK.   re.iulrlng    prac-     . 
tlcally  no  formwork. 
MAKINti   SUIOICTI'II.HS: 

Sbeetpll.-M  wer..  made  from  10.xl2  In.  tinil..  r,  having  longueH 
and  grooves  3  In.  deep. 
BUII-DINO    fOPFHR: 

Covers  framing,  sheeting  and  1111,..;;  coff.tr.  but  not  cost 
of  material;   16   ft.  deep. 

KKMOVINO  COFFER: 

Actual  cost  of  removing  and  disj.osing  of  coffer;  1123.2  ft. 
was   16   ft.  and   1599   ft.   was   10   ft.   coffer. 

HlTlI.DTNn  CRIB: 

Includes  framing  and  bolting  of  timbers  and  sinking  crib. 
Filling  with  stone  not  considered  under  this  heading  but  as 

'""in  the  above  cost  data  the  following  rates  of  pay  for  8-hr. 
work  were  used.  It  varied  for  the  two  seasons,  being  higher 
for  1913  than  for  1912.  The  first  rate  refers  to  1912,  and  the 
second   to   1913.  ,   .„  „„     ^ 

Laborers,  $1.75  and  $2.00:  Mechanics,  $2.00  and  $3.00;  Car- 
penters $3.00;  I'ile  Driver  Men,  $2.00;  Derrick  Boat  Engineers, 
$4  00-  lloisting  Kngineers,  $3.00  and  $3.60;  Pump  Boat  Engi- 
neers $3.60:  Fireman,  $2.00  and  $2.40;  Pile  Driver  Foreman. 
$4  00-  Carpenter  Foreman.  $5  00  and  $6.00;  Labor  Foreman. 
$3.00'and  $3.20;  Blacksmith,  $4.00;  Master  Mechanic,  $5.00  and 
$6.00;  Structural  Iron  Workers.  $5.00. 


TOTAL  QT'ANTITIES  AND   RATES  BID 


Designation  Quantities 

16  ft    coffer 5149.2  hn. ft $20 

lo    fV.   coffe'r    -  1 609.5_lin.f t     10 

Excavation    73469. .   cu.yd    . 

pill  86220.8    cu.yd. 

Riprap'::;::: 'fil^2%u''vd''-  ' 

^*ound 'Imes ^  : : : : : : : : :    24-6'92'"fin.ft. ■ 

Sliee"    ile^  ...  ..  1092905   ft.    bm 

common  "timi,er    674815  ft    l,m. 

Deck  timber   ElilS^fP-K^  " 

Oak  timber    -  ,692S2    ft.   bm. 

Reinforced   concrete 


Rates 

$20.00 

00 

60 


117.95 


with     steam     hammer; 


yd.    machine 


Labor  Cost  D.vta,  for  Ska.soxs  of  1013  and  1!>1:? 
The  following  notes  on  labor  costs  are  of  value: 

Excavation  $0   104  per  cu.yd. 

g?f#.I.g 'sheetphes  "  i ! 0 .  105  per      n.     . 

Driving  round  piles 0  .  0605  per  lin.f  t 

Placing  concrete    "  ■  J^  P^'   ^u.>  d. 

Erecting   forms    ".JO  per  cu.ya. 

Making  sheetpiles   (length   25   ft.)....  0.92  per  pile 

Building  coffer-dam    0.9.  per      n.ft. 

Removing   coffer-dam    0.41  per  lin.ft 

Building   crib 3.306  per  M    ft.  bm. 

Srr*^  ^"'^='''  .::    S;o'66  ^Z^. 

"•^ivT^.^y;^'.'"^:^:""..':""""':.:'"'!.  11.30  per  m.  ft.  bm. 

'reeling  beartrap  steel S'^nl*   Stv    Vn  ft 

i.iclng  pipe    ...: 0.105     per  lin.ft. 

XCAVATIOX: 
Practii-ally  all  excavation   was  made  with  dredge  and  der- 
rick boats,  ciuipped   with   orange-peel   and   clamshell   buckets, 
1    yd.   capacity,    before    unwatering    the    coffer.      Material    was 
sand  and  gravel,  closely   consolidated. 

-MEET   PILES: 

Piles  were  driven  with  stationary  and  swinging  leads. 
Weraue  length  of  piles  below  cutoff  elevation  was  22  ft. 
Hardpan.  about  1  ft.  thick,  from  1  to  10  ft.  above  rock  was 
•  ricountered. 


Concrete : lliBP^^."'^-^^- 

Structural    steel     929774     b 

Reinforcing    rods    1911,    ,i 

Forgings    If  n^l  JVi, 

Bolts    150294    lb 

Iron  castings   ??T^JI   11' 

Steel   castings    ,1     K      

?i^n  in:::::::::::::  ^^%  y.:::: 

■Piue     4    in 2700.5   ft. 

Mpe!    3    in 1217.3  ft. 

IMpe.    2 '/a    in 

Pipe,    2    in 

Tile  drain    


195.3   ft. 
654.7   ft.    . 
874    lin.ft. 


.50 
3.00 
8.00 
.50 
60.00  M. 
60.00  M. 
60.00  M. 
80.00  M. 
10.00 
6.00 
.07 
.07 
.07 
.07 
.07 
.07 
1.00 
3.00 
3.00 
1.50 
1.50 
1.50 
1.00 


The  lock  and  dam  work  on  the  Ohio  Hiver  is  under  the 
direction  of  the  Chief  of  Engineers,  U.  S.  Army. 


(iranito  nioekN  on  a  Mortar  Bed  is  a  new  development  of  the 
Bureau  of  Highways,  Borough  of  Manhattan,  New  York  City.  In 
place  of  the  usual  1-in.  sand  cushion  an  experimental  section  of 
the  new  Third  Ave.  pavement  in  the  vicinity  of  20th  St.  has 
been  laid  with  a  1-in.  mortar  cushion  composed  of  1  part  cement 
to  3  parts  .sand,  thoroughly  mixed  dry  and  slightly  moistened, 
after  the  manner  of  the  mortar  bed  now  used  exclusively  in 
Manhattan  Borough  for  wood-block  pavements.  A  shallow  dry 
mortar  bed  was  used  under  several  thousand  square  yards  of 
redressed  granite  blocks  in  Schenectady,  N.  Y..  in  1"3-  A"«'' 
the  blocks  were  laid  and  rammed,  the  pavement  was  flushed 
to  moisten  the  mortar  bed.  This  is  said  to  be  a  very  satis- 
factory job.  The  Third  Ave.  pavement.  New  York  City,  is 
a  part  of  a  pavement  laid  under  the  usual  specifications  for 
tirst-class  grouted  granite  block,  and  the  results  on  the  mor- 
tar-bed section  will  be  -vatched  with  interest.  Eugene  W. 
Stern  is  Chief  Engineer  of  the  Bureau  of  Highways  of  the 
Borough  of  Manhattan. 
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TEe  AMiainice  Wat 


Bv  Thomas  Flejuxg,  Jr. 


SYNOPSIS — The  special  features  of  llii.s  plant  are 
false  filter  bottoms,  an  open  pipe  gallery,  manom- 
eter type  of  loss-of-li ead  gages  and  sampling  pump, 
and  the  new  Venturi  type  of  rate  controller. 

Alliance  is  a  rapidly  growing  industrial  community 
located  in  eastern  Ohio,  near  the  headwaters  of  the  Ma- 
honing River,  from  which  it  takes  its  water-supply.  It 
has  a  population  of  16,000  and  an  average  daily  water 
consumption  of  4,500,000  gal.  The  water-supply  is  con- 
taminated bv  the  sewage  of  small  coniinunities  and  the 


Fu;.    1.      WATKli-FlLTIiATIOX    I'l.AXT,    AlLIAXCK,    OlllO 

wastes  from  homesteads  on  the  watershed  above  Alliance. 
In  addition,  the  water  is  very  turbid  at  times.  The 
turbidity  varies  from  a  few  parts  to  several  thousand 
parts    per    million,    with    very    sudden    changes    during 


(MttsburKli,    Penn 


freshets.  Chemically,  the  water  is  in  good  condition  for 
drinking  and  boiler  purposes. 

The  installation  of  a  mechanical  filtration  plant  was 
begun  in  1912.  The  plant  was  completed  in  the  fall  of 
1913  and  has  been  in  continuous  operation  ever  since. 
It  is  of  the  gravity  type  and  is  designed  to  treat  6,000,000 
gal.  of  water  per  24  hr.  It  is  located  near  the  pumping 
station,  where  the  water  is  lifted  from  the  river  to  the 
plant.  After  treatment,  the  water  is  collected  in  a  clear 
well,  from  which  it  is  pumped,  as  formerly,  direct  into  the 
city  mains.     Fig.  1  is  a  general  view  of  the  plant. 

The  plant  consists  of  six  1,000,000-gal.  reinforced-con- 
crete  filter  units  located  over  the  clear-water  basins  and 
built  in  two  groiips  separated  by  a  pipe  gallery,  as  shown 
in  section  by  Fig.  2.  The  filters  are  partly  covered  by 
a  brick  building  which  extends  to  the  coagulant  house 
located  at  one  end  of  the  structure.  The  filters  are 
manipulated  by  hydraulically  operated  valves  located  in 
the  pipe  gallery  (Figs.  2  and  3)  and  are  controlled  from 
operating  tables  (Fig.  4)  placed  on  a  concrete  platform 
near  the  top  of  the  filters.  The  hard-wash  system  is  used 
for  washing  the  filters  at  a  rate  varying  from  15  to  2(> 
gal.  per  sq.ft.  of  filter  surface  per  min. 

The  settling  basin  is  constructed  of  reinforced  concrete 
and  is  located  near  the  filters.  It  has  a  capacity  of  850,- 
"00  gal.  and  its  flow  line  is  located  just  below  the  tops  of 
the  filter-tank  walls.  The  raw  water,  before  entering  the 
settling  basin,  is  treated  with  alum  and  soda  ash  to  form 
■A  flocculent  precipitate  in  the  settling  basin.  These  chem- 
icals are  introduced  into  the  raw-water  main,  immediately 
outside  of  the  coagulant  hou.se.  by  gravity  feed  lines.  The 
coagulant  house  is  a  two-story  brick  structure.  On  the 
first  floor  is  a  pump  room  in  which  is  located  the  wash- 
water  pump  and  the  laboratory.  These  rooms  are 
separated  by  the  entrance  hallway  to  the  filter  build- 
ing. The  second  floor  is  u.^^ed  for  the  storage  of  chemicals 
and  for  the  chemical  tanks  and  apparatus. 

False  Bottojis — One  of  the  great  problems  in  con- 
nection with  the  use  of  the  hard-wash 
system  in  washing  filters  has  been  to 
distribute  uniformlv  the  larire  amount 


Fid.    2.     Ilvi.r    (!iinMs-SK(  rinN    cr    Ai.manc  k    Waikh- 
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of  wator  iv<|iiiictl  over  llic  ImiIIhiii  of  tin-  tiltcr.  W  illi  llu- 
old  |)i|n'-niaiiir<>ltl  type  of  rollfctiii;;  system  iiiid  tiUo  with 
the  sysli'ius  itnisislinj;  of  hilfials  of  roiiirrto  j;ultors  ami 
hras."  platoH,  luiisidcraliU'  troul)h'  lias  Imtii  i-xpcrieiict'd 
ill  >;t'ttiiig  a  iiiiifonii  distriltulioii  ami  in  pivvi'iiliiij; 
^'H'atlv  iiuri'ascd  ]in'ssiiri'S  over  tin-  inift  points,  which, 
in  some  lasos  havi'  siM-iously  injured  the  collecting'  sys- 
tem, and  in  others,  have  secured  n  very  uneven  distrilm- 
tion  of  the  wash  water.  My  nsin;,'  a  false  hottom,  such  as 
in  installeil  in  the  .\lliance  phmt.  these  trouhles  are  elim- 
inntod,  and.  in  addition,  it  is  possihle  to  clean  out  or 
iiisjx'et  the  collecting,'  system  at  any  time  liy  simply  clos- 
ing down  one  (liter  and  enterini,'  the  nuinhole  to  the  false 
holtom.  With  the  other  tyju's  of  collecting,'  systems  ahove 
rvferred  to.  whenever  the  laterals  hecame  clofr^ed  with 
sand  or  froiihle  was  experienceil  with  •jrowths,  it  was 
noct'ssarv  to  remove  all  of  the  lilter  material  and  chop  out 
IJH'  manifold  from  the  sin  roiimling  concrete.  This  is,  of 
i-ourse,  eliminated  hy  the  use  of  a  false  hott<mi.  The  use 
of  false  bottoms  in  lilters  is,  however,  not  a  new  idea,  as 
thev  were  used  a  jrreat  many  years  ago  in  the  old  type  of 
stix'l  filters,  hut  tiiere  have  heen  only  a  few  instnihitions 
in  which  thev  have  heen  adapted  to  the  use  of  tlie  modern 
reinfonvd-concrete  filler  tanks  and  to  the  distrii)ution  of 
the  wash  water  in  the  liard-wash  system. 

The  false  hottom  is  constructed  as  shown  hy  Figs.  2,  5 
and  (J.  Kiu'lit-inch  T-heams  are  built  into  tiie  concrete 
filter  tank  at  a  distance  of  18  in.  from  the  bottom  of  the 
beam  to  the  hottimi  of  the  tank.  These  beams  are  sup- 
ported by  steel  columns,  spaced  6  ft.  c.  to  c.  The  I-t)eams 
are  spai-ed  2  ft.  c.  to  c.,  and  support  Yo-'m.  steel  plates, 
built  in  sei'tions,  and  bolted  every  6  in.  to  the  I-beams. 
These  plates  are  tapped  every  6i/4  in.  in  both  directions 
with  •'^.s-in.  pipe  for  the  brass  strainers.  On  the  outside 
of  each  filter  there  is  a  concrete  manhole  extending  from 
the  false  bottom  to  the  surface  of  the  ground.  At  tlie  bot- 
tom of  this  manliole  there  is  a  lox20-in.  elliptical  manhole 
entrance  to  the  false  bottom.  The  casting  for  tliis  man- 
hole is  built  into  the  concrete  wall  of  the  filter  and  the 
cover  is  bolted  with  stud  bolts  to  the  casting  and  arranged 
so  that  it  can  be  easily  removed.  On  the  o])posite  side  of 
the  false  bottom  there  are  two  6-in.  cast-iron  lamp  holes, 
extending  horizontally  from  the  false  bottom  to  the  pipe 

Ierv%  and  constructed   similar  to   the  entrance   maii- 

e.  These  lamp  holes  serve  as  a  means  of  ventilation  for 
the  false  bottom,  when  the  operator  is  inspecting  the 
latter.  Clear  water  is  taken  off  and  wash  water  is  ad- 
mitted through  a  14-in.  connection  from  the  pipe  gallery. 

Pipe  Oallkry — The  pipe  gallery  is  so  arranged  that 
every  valve  or  section  of  pipe  is  readily  accessible.  Tlie 
sewer  has  to  he  placed  at  the  elevation  shown  (Fig.  2)  in 
order  to  readily  drain  to  the  stream  under  ordinary 
freshet  flows.  It  was  found  on  estimating  the  cost  of 
construction  that  there  was  very  little  dillerence  in  con- 
structing a  separate  .sewer  for  each  side  of  the  pipe  gal- 
lery over  the  cost  of  constructing  one  sewer  through  the 
center,  due  to  the  fact  that  a  great  many  additional  spe- 
cials and  connections  would  have  been  required  for  the 
central  sewer  to  connect  up  each  individual  filter  tank. 
By  constructing  the  two  sewers,  headroom  is  provided 
for  •walking  through  the  gallery  without  interruption. 

Loss-of-TIead  Gagks — Each  filter  is  equipped  with  a 
lo8S-of-head  gage  of  the  manometer  type  and  a  sampling 
pump  located  on  the  operating  table  (Fig.  4).  This 
apparatus  was  designed  by  ('has.  TT.  Humphreys  and  is 


opcnitcil  l)y  cieiiting  a  partial  \acmiiii  in  ihe  glohoH  at 
the  tops  of  the  apparatiis  by  UH-aiiH  of  a  Hiiiall  water  ejec- 
tor located  in  the  operating  tabic.  It  is  only  necessary  to 
create  this  vacuum  in  Ihe  loss-of-licad  gage  occasionally, 
as  tlu-  acciimiilalioii  of  air  from  waliT  standing  in  tin; 
gage  columns  \h  very  slow.  Ah  soon  as  tlic  vacuum  is 
created  in  these  biilhs  the  water  rises  in  the  gage  columns 
lo  a  point  just  below  the  vacuum  ]iipc  opening  near  the 
top  of  the  bull).  These  columns  arc  coiiiiected  to  the 
water  aliove  the  saml  in  tlic  (ilfi'r  and  to  the  outlet  (Clear- 
water connection  from  the  filler  respcclivciy.  and  on  the 
gage  are  connected  lo  ihc  nicrciiry  column  iocatcd  in  the 
center  of  Ihe  iraL'c.     Tlic'  (iilTcrciice  in  llu!  iicii/hl  of  the 


Fig.  a.     Opekatixo  Taijle,  Alliance  Water  Filters 

(The    manometer   type   of   loss-of-head    gage   may   be   seen   at 
the  right  and  the  sampling  pump  at  the  left) 

mercury  in  the  manometer  tulje,  therefore,  gives  a  direct 
reading  of  the  loss  of  head  in  the  filter  when  the  filter  is 
o])erating;  and  Av.hen  o]ieration  is  reversed  and  tlie  filter  is 
being  washed  it  will  give  a  direct  reading  of  the  wash- 
water  pressure.  This  gage  does  away  witli  the  compli- 
cated working  parts  of  the  ordinary  float  gage,  and,  in  ad- 
dition, gives  the  operator  the  data  necessary  to  control 
accurately  the  rate  of  wash. 

The  construction  of  the  gage  is  simple.  The  gage  col- 
umns are  connected  hy  cement  joints  to  the  gla.ss  bulbs  at 
the  top,  and  by  tight  stuffing-box  connections  to  the 
manometer  tube  and  to  the  pi])es  to  filter.  The  vacuum 
tubes  are  carried  up  through  the  center  of  the  gage  col- 
umns to  a  point  near  the  top  of  the  glass  bulbs  and  are 
connected  by  small  valves  in  the  operating  table  to  the 
vacuum  end  of  the  water  ejector.  The  manometer  tube 
is  full  of  water  above  the  mercury. 

Sampling  PniP — The  sampling  pump  is  constructed 
in  a  similar  manner  and  is  connected  to  the  clear-water 
outlet  from  tlie  filter,     liv  turning  a  handle  controlling 
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the  ejector  in  the  operating  table  a  vacuum  is  created  in 
the  bulb  on  the  sampling  pump.  This  draws  the  clear 
water  until  it  completely  fills  the  bulb,  when  the  ejector 
is  shut  of?  and  the  faucet  of  the  sampling  pump  is  opened 
for  taking  a  sample. 

Rate  Controllers — The  rate  controllers  used  on 
the  Alliance  filters  are  of  a  modified  \'enturi  meter  type 
which  was  developed  by  the  manufacturers  in  connection 


in  the  filter  increases  until  the  valve  is  full  open,  but 
always  maintaining  a  uniform  rate  of  filtration. 

Operatin'g  Results — Shortly  after  the  filter  ])lant  had 
been  placed  in  operation,  the  value  of  the  false  bottom  was 
ap])reciated  as  a  means  of  ready  access  to  the  collecting 
system.  The  gravel  in  the  filters  was  too  coarse  and  con- 
siderable filter  sand  worked  througli  the  gravel  to  the 
false  bottoms.    This  was  detected  by  the  drop  in  the  sand 


Fui.    O.       STKLlTUltAL    ErAMEWORK  FiG.    6.      PLACING    StEEL    PlATES 

F.-.LSE  Bottom  of  ^Iechanical  Filters,  Alliance,  Ohio 


with  the  Alliance  installation.  They  consi.st  (Fig.  7) 
of  a  Veiituri  meter,  with  a  hydraulically  operated  gate 
valve  on  tlie  outlet  controlled  by  a  pilot  valve.  This. 
in  turn,  is  controlled  by  a  diaphragm  valve  connected  to 
the  inlet  end  and  throat  of  the  meter.  The  diaphragm 
and  pilot  valves  are  placed  in  a  cast-iron  box  on  top  of 
the  meter  and  the  diaphragm  is  further  ecpiipped  with  a 
scale-beam  connterbalance,  so  that  the  rate  of  filtration 
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ran  be  aiijiiMfi-d  us  may  I"'  drsiri'd.  'I'lic  ninM'iiicnl  of  tbi- 
di)i|ilinigin,  diK-  to  any  tbaiigc  in  pressure  fmni  llu-  coii- 
nt'i'tions  to  tbc  Vrnliiri  nicliM',  is  ronnniinit  nlcd  Ibnuigli 
a  simple  .MyNtem  nf  Ii-vi'in  to  Ibr  pibit  valve,  wliiib  admils 
wiitt-r  rriini  n  pri'SHiiri'  line  to  tbe  liyilraiilic  cylinder  nf  the 
gut»'  \alvf',  gnidiiiilK  npcning  tiii^  viilvc  as  tbe  loss  of  bead 


line  in  the  filters.  Each  filter  was  closed  down  se])arately, 
after  which  the  sand  was  removed  from  the  false  bottom 
with  very  little  expense.  A  finer  layer  of  gravel  was  then 
installed  over  the  filter  gravel. 

Several  inspections  have  been  made  of  the  distribution 
of  the  wash  water  over  the  false  bottoms  at  rates  ranging 
from  lo  to  20  gal.  per  s(|.ft.  per  min.,  and  it  has  been 
found  that  even  under  the  highest  rate  the  distribution  is 
ap])arently  perfect.  In  inspecting  the  false  bottoms  it 
has  been  found  advantageous  for  the  operator  to  use  a 
small  wooden  two-wheeled  truck  on  which  he  lies  and 
])ropels  himself  around  with  his  hands.  An  electric  light 
is  admitted  on  an  extension  cord  from  one  of  the  lamp 
holes  in  the  filter  gallery. 

The  apparatus  has  worked  very  satisfactorily,  the  only 
trouble  experienced  being  the  breaking  of  some  of  the 
glass  bulbs  on  the  gages  through  the  carelessness  of  the 
filter  attendant  in  polishing  the  brasswork  around  them. 

The  plant  was  designed  and  constructed  by  Chesler  & 
Meming,  engineers,  of  Pittsburgh,  Penn.,  of  which  firm 
llie  writer  is  a  member.  The  Pitt  Construction  Co.,  of 
i'ittsiinrgh,  was  the  contractor.  The  gages  and  the  samp- 
ling jjunips  were  furnished  by  the  Tlnmphreys  (iauge  Co., 
and  the  Venturi  type  of  controller  by  the  Builders  Tnm 
I'oundry,  of  Providciici'.  R.  T. 

The  SIrrft  I'uvluK  «f  J'hloiiKo,  in  the  21  miles  of  street  la 
the  (lowntown  illslrlct  liountlril  by  T.nke  Michigan,  the  Chl- 
ciiKO  lllvtT  mid  i:th  St.,  jiKKi'CKiito.i  ns:!,2sr>  s<i.y<l..  which  at 
nn  nv.TMKO  rnst  of  $:i.ri4  ii-piosontH  a  c-o.st  of  $2.oriS,;i36.  These 
flKUii's  urn  Klveii  In  thi>  report  liy  Alvord  ,»t  rUinllfk.  <-»n- 
MultlriK  »>nnlnc«rM.  on  the  iituli-r»{rouiul  luililic  iitlUtli'S.  Tlie 
report  i-IiiMHlfleH  the  pllvln^r  »"  foUows: 

S<|  v<l.  !'•  r  yd. 

•  irimlti'    Idock    .'CJl.iTlt  $1.00  $I.2Sr.,nB 

Wood  ido.k irj.7s2        :!.r,,-,  '•''I;-!;;? 

Asphalt     Hi,"!  12  a  00  13   ..20 

Uriels  7.4(i|  1.75  12.9BT 

A.sphultli-  'I'oiiVr'e't'*". ".".'.'.".".'.'.'.'..  .      6Z,nx  1.75  II  1. 061 


Ai.ril    •-•!>,    1!)1.-. 
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T^e  Billerica  C^ar<dleir&  S\ub)urlb 

Ih     Altrill  II   ('.   CnMKV* 

Tin-  nilltM-iiii  (ianlcii  Siiliurl>,  In...  at  Norlli  Hil- 
liriin,  'i\  iiiil<'s  from  Boston,  iiiaiks  tliu  lirst  loiiflusivc 
-tULT  in  briii,i;iiijj  into  oxistomo  in  tliis  rountry  the  im- 
iiroved  motlunls  of  l»ousin<j  for  worUinfjmen  proven  so 
xUfcessful  in  Knglaiul.f  For  nowhero  I'Iso  in  tlie  United 
Slates,  so  far  as  is  known,  liave  tlie  live  essential  elc- 
iiumtj, — sitc-jilannini:,  limileil  lunnlu'r  of  liouses  per  acre, 
wliolesnle  operations,  liniilcd  dividcml,  and  participation 
liv  tlie  residents — liccn  londiincd   in  an   untlertakinj;  de- 


Fiti.  1.    Flax  of  Billekica  Gardex  Suburb 

Purchase   zone.      B,   Zone   reserved   for   copartnership.      C, 
Renting   zone.      D,   Special    zone) 

>igned  to  meet  the  needs  of  the  workman  earning  $12  to 
•S20  per  week. 

The  establishment  at  Billerica  of  the  $3,000,000  Boston 
&  Maine  repair  .shops,  which  opened  in  February,  1914, 
with  1200  operatives,  with  a  pro.spect  of  2000  to  3000, 
created  a  great  demand  for  workingmen's  houses  in  a  for- 
merly rural  connnunity.  Furthermore,  other  manufac- 
turers are  locating  nearby  in  order  to  utilize  the  supply 
of  labor.  This  means  a  steady  influ.v  of  10,000  people  or 
more. 

Options  were  placed  in  April  on  a  tract  of  54  acres, 
favorably  located,  adjoining  the  North  Billerica  Station 
and  the  present  village  center,  where  schools  and  other 
public  buildings  make  immediate  development  possible. 

•Consultant  on  city  planning  and  member  Massachusetts 
Homestead    Commission,    Harvard    Square,    Cambridge,    Mass. 

tThe  Billerica  project  is  the  first  concrete  application  of 
the  principles  laid  down  by  the  Massachusetts  Homestead 
Commission  in  November,  1913,  in  its  report  covering  four 
methods  for  organizing  improved  housing  companies.  Since 
iidopting  this  report  the  committee  has  investigated  every 
opportunity  which  has  appeared  for  establishing  such  com- 
panies. Of  four  more  or  less  immediate  prospects,  that  at 
Billerica  was  found  to  combine  to  an  unusual  degree  the 
conditions   for   a  successful    undertaking 


This  area  lies  less  tlian  a  niiic  from  the  shops  and,  fiirtlicr 
more,  ii  free  workingmcn's  train  carries  the  men  directly 
from  ihe  iNortii  liillcricii  Station  into  the  works.  'J'lie 
cost  of  this  property  was  far  below  tiiat  d(;mand('d  by 
real-estjite  ol)erat(>rs  farther  from  the  work  and  with 
much  I(!.S8  attractive  surroundings. 

'I'Ik!  tract  was  then  laid  out  after  tin;  plan  of  the  writer, 
and  is  now  being  developed  along  advanced  garden- 
suburb  line.s,  with  an  averag(!  of  live  to  six  families  per 
gross  acra  Of  special  a'stiietic  value  is  the  river  front 
age  and  a  large  grove  of  pines  in  the  southwest  section, 
'i'lu!  underlying  line  gravel  and  .sand  fiiniish  abundani 
material  for  concrete  construction,  and  greatly  simplify 
the  grading  of  roads  and  .sanitary  problems.  Water  is 
pi])ed  upon  the  estate,  supi)lying  IfJ  liouses,  in  the  south- 
east corner,  wiiicli  yield  an  income  suflicient  to  pay  all 
carrying  charges  not  chargeable  to  development. 

The  .')4  acres  iield  under  option  were  taken  over  and  a 
company  formed  in  .luiic  including  as  two  of  its  director.^ 
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CuTTAtilCS  IN  BlLLElilcA  GaRUEN  SuBUEB,  NoRTII 

BiLLEKUA,  Mass. 


the  Superintendent  of  the  Boston  &  ]\Iaine  shops  and 
tlie  President  of  the  local  Board  of  Trade,  who  has  ac- 
tively promoted  the  establishment  of  the  suburb  from  the 
start.  Dividends  are  limited  to  5%  cumulative,  and  each 
resident  must  be  a  shareholder.  A  greater  or  less  portion 
will  be  turned  over  to  a  copartnership  society  for  de- 
velopment by  that  method.  In  another  section  houses  will 
be  sold  outright  on  installments.  In  a  third  section 
houses  for  rent  will  be  built,  and  in  the  fourth  district 
the  company  will  construct  special  buildings  as  the  de- 
mand arises  for  shops,  lodgings,  boarding  houses,  etc. 
(see  plan,  Fig.  1). 

Capital  to  the  extent  of  .$50,000  was  sought  to  initiate 
the  undertaking.  In  August  a  pros])ectus  was  issued,  and 
at  that  time  $16,540  had  been  subscribed.  By  October  1 
the  roads  on  thirty  acres  were  graded,  water  was  put  in, 
and  the  first  three  houses  begun.  These  are  now  prac- 
tically ready  for  occupancy  and  larger  building  opera- 
tions will  soon  be  undertaken.  The  accompanying  view 
shows  two  of  the  new  cottages. 

'^. 

A  45°  Trinnsrle  has  been  adopted  as  a  badge  by  the  Oregon 
Society  of  Engineers  and  its  significance  thus  noted:  Its  three 
angles  remind  us  of  the  client,  the  contractor  and  the  engineer. 
The  sides  of  the  triangle  are  typical  of  right  dealing.  The 
two  equal  sides  call  attention  to  the  fact  that  contractor  and 
client  have  an  equal  claim  on  tne  knowledge,  training  and 
attention  of  the  engineer.  The  right  angle  should  be  a  con- 
stant reminder  that  each  is  entitled  to  a  square  deal- 
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In  li)04  the  inaiiitonaiue  of  an  old  wrought-iron  stand- 
pipe  was  costing  the  town  of  Attleboro,  Mass.,  about 
$400  per  year.  It  had  to  be  cleaned  twice  a  year  and 
each  time  a  quantity  of  rust  was  removed  from  the  bot- 
tom (estimated  at  about  a  ton).  Owing  to  tiie  relatively 
large  amount  of  carbon  dioxide  in  the  water  the  struc- 
ture was  rusting  very  rapidly,  and  its  life  was  estimated 
at  oidy  20  years.  The  old  standpipe  was  30  ft.  in  diam- 
eter and  125  ft.  high,  and  because  of  the  corrosion  and 
])itting  was  rapidly  reaching  the  end  of  its  safe  life. 

After  a  careful  consideration  of  all  factors,  reinforced 
concrete  was  decided  upon  for  a  new  structure,  50  ft. 
in  diameter  and  102  ft.  high,  the  estimated  cost  of  which 
was  $35,000.*  The  cost  of  the  proposed  concrete  struc- 
ture was  .shown  to  be  10%  cheaper  under  the  prevailing 
market  conditions  tlian  a  new  steel  standpipe  of  the  same 
capacity  (1,500,000  gal.).  At  this  time  the  reinforced- 
concrete  standpipes  at  Fort  Kevere,  Mass.,  and  ililford, 
Ohio,  were  the  only  ones  of  any  size,  and  the  proposed 
new  Attleboro  structure  was  to  be  larger  than  either  of 
tliese.  Bills  were  received  in  August,  1904,  and  the  fol- 
lowing month  the  contract  was  let  to  the  Aberthaw 
Construction  Co.,  Bo.ston,  Mass.,  for  $34,365.  The  con- 
suiting  engineer  for  the  town  of  Attleboro  was  F.  A. 
Barbour,  of  Boston,  Mass.f  The  design  of  the  reinforce- 
ment and  the  character  of  the  concrete  mixture  were  by 
the  terms  of  the  contract  in  the  hands  of  the  contractor. 
wlio  was  rerpiired  to  guarantee  a  water-tight  structure 
for  the  term  of  one  year. 

It  was  found  impossible  to  coinidete  the  stnnd])i])e 
ijefore  the  cold  weather  of  the  winter  of  l!)()5-06,  but  it 
was  used  during  tlie  winter  by  agreement  with  the  con- 
tractor before  the  specified  inside  plastering  had  been 
apjdii'd.  When  first  fdled  a  number  of  leaks  developed, 
but  these  largely  stopped  after  some  weeks'  use.  It  wa< 
then  anticipated  that  mIkmi  tlic  interior  plaster  was  a])- 
piied  in  the  spring,  the  leaks  would  cease  entirely. 

The  standi)ipe  was  conditionally  accepted  and  put  into 
commission  Dec.  27,  1!)05,  and  it  continued  in  unin- 
ti-rrupted  use  until  ifay  15,  1906.  During  tliis  period 
the  leaks  were  of  trilling  importance.  However,  during 
extreme  told  weather  tlie  concrete  exterior  first  exhil)ited 
a  scaling  or  spalling  (ttT.  Tiiis  l)egan  about  5  ft.  from 
the  liottom  of  tlie  tank  and  extended  to  a  distance  of 
15  ft.  al)ove  tiie  liase.  This  .scaling  was  at  that  time 
laid  to  the  freezing  of  water  in  pockets  or  cavities  sup- 
posed to  iiave  existed  on  tiu?  outside  of  the  steel,  due 
to  sliglit  moving  of  the  steel  in  tht;  forms  when  tiie 
concrete  was  placed. 

On  May  15  tlie  staiidpi|ie  was  emptied  and  tlic  inn- 
tractor  began  jilastcriiig  tlic  inside  ((irst  coat,  one  part 
cement  luid  one  part  sand  with  '^i'/f  iiydnited  lime;  the 
three  other  coat.t,  <iiie  part  cement  and  one  part  sand). 
Wliile  this  was  being  done  the  (tutside,  wliere  tlic  con- 
crete had  scaled  olT,  was  repaired  by  digging  iiioiind 
the  outer  row  of  stet-I  reiiirnni'iiiciit,  putting  on  at  in- 
tervals cli[»t  of  'J/ix'/i^-iii.  iiipii,  JMiltcd  Ibroiigh,  on  wliicli 
to  fasten  ailditional  reinroiiemeiil.  Tlic  iiiiiiImi'  was 
forced    into    the   cavities    between    ami    ai'onm!    liic    i  lips 


by  throwing  it  a  distance  of  4  to  5  ft.  This  process 
was  continued  until  the  mortar  covered  the  entire  sur- 
face of  tiie  patch,  so  that  no  more  plastering  could  be 
bonded  on.  Over  this  surface  was  placed  a  net  of  ex- 
panded metal,  forced  over  the  iron  clips,  and  held  on 
by  bending  them  over,  and  then  a  coat  of  mortar  was 
troweled  over  and  into  the  interstices  of  the  expanded 
metal.  When  this  patching  was  complete  the  outside 
surface  was  apparently  as  good  as  ever. 

About  the  same  time  the  contractor  began  work  to 
make  the  interior  water-tiglit,  as  he  was  compelled  to 
do  by  the  terms  of  his  contract,  under  a  ])enalty  of  for- 
feiting a  $10,000  bond.     The  Sylvester  process  wash  was 
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Ani.Eiioiio   Heixkoiu'ED-Coxl'kete  Standpipe 
AS  It  Looked  in  1914 


•A  full  (IfBcrlptlon  nf  lhi<  ciiiiMtruil  Inn 
In  "KnKlnrcrliiK   NawH,"   Vi-U.  21,   lUti? 

)Mr.  Hnrliotir  him  huil  tioDilriK  tu  ilo 
diirlriK  thn  luNt  llvn  yfnim-  KDIToK 
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used  and  for  the  time  iuMiig  jirovcd  successful.  Tiie 
staiidpi])e  was  filled  on  Oct.  2S.  190(;.  On  Dee.  6  the 
structure  was  formally  at'cepted,  but  by  the  terms  of 
the  contract  it  was  to  be  maintained  by  the  contractor 
for  one  year  from  the  date  of  final  accejitance. 

AVithin  a  few  weeks  after  tilling  leaks  developed,  but 
these  varied  from  time  to  time,  ami  under  certain  con- 
ditions of  the  atnios])here  the  exterior  apjjcared  to  lie 
perfectly  dry.  This  gave  rise  to  the  theory  that  part 
of  the  moisture,  at  least,  was  due  to  conden.srttion  from 
tiie  atinospliere.  In  the  annual  report  of  the  town  water 
commissioners  for  the  year  190(>  it  is  reconled : 

There  hiiM  been  no  time  since  the  heRlnnlnK  of  the  struo- 
Imi'  that  thi'  fi)Mnnls.«ilotiei-a  or  their  engineer  have  bellevej 
lliat    It   was  a   nilMtaku   to  ailopt   this   type   of  .striioture. 

Ill  liiOT  it  is  on  record  that  the  sum  of  $57;i.20  was 
c\|icmlc(|  oil  the  standjiipe  and  a|>purtenances.  although 
the  details  are  not  given. 

In  l!>0,S  the  sum  of  $9|().2ii  was  similarly  spent.  The 
ollicial  report  for  this  year  stales  that  tiie  standpipe 
idiitiniies  in  satisfactory  condition,  but  that  in  the  com- 
ing vciir  il   would  probablv  be  advisable  to  draw  otf  the 
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wiitiT  iinti  rcinovti  wlmtrvcr  (lc|»)«it  Imil  arcuiiiiilalcd.  Tlif 
iKissilili'  iliiMK«'r  tniiu  li^litiiiiij,'  \vii«  tdiisiili'n'd,  iiinl  uh  a 
pivfaiitioii  a  li^'liliiin;;  rn.l  willi  tivi>  \vriiu;;lit-iiim  puinls 
wax  iTt'ttcd  oil  tlu'  (lomc. 

Ill  l'.»()!l  till'  ri'ioiils  show  tliat  $<i(i|  was  cKpriidt-d  on  tlir 
standpi|>f  and  appuiti'iiaini's.  Diiiinj;  llu-  HumiiHT  of  this 
vi*ar  llif  strnrtuif  was  visited,  and  its  coiidilioii  drscrilicd, 
Itv  n  niiMnlHT  of  tlu-  editorial  statT  of  KN(!iNKi:itlN(i  Nkws 
(wv  issm*  of  Au>r.  1!».  1!I0!).  p.  I'i'.i).     It  is  tliciv  stated  : 

SuiniimrlElMK.  It  imiy  l><>  Hiil.l  timt  iift.T  2'-),  yr.  of  conntant 
uae  til''  Hti»nilpll><>  hIiowm  tliii'o  vn-y  minor  U-iiUh,  the  diiiiKiT 
from  which  Is  ii  |>iisnI1>1<-  fiituri-  drti'i  lontlloii  nitlu-r  timii 
K  •uiMi-ii  falliiro  of  Ihi-  wall  Mtrurtiiri',  ami  u  ili-cWlcilly  illn- 
nnurlUK  mirr:uo  olllori-si-.'iirc,  whiih  Is  an  fHtlu-Uc  ami  iiol 
a  BtrurlMral  ilofn-t.  Tlu'so  uliMi'ivatloiiH  wore  iiiaile  on  a 
mld«uninit'r'!i  day,  when  the  oonillllonM  wore  most  favorabli- 
to  Ihc  !<lanillil|io. 

Piiriiii;  1!M0  several  iniiior  leaks  develojied  wliicli  were 
ivpniivd  l>v  groutiiij,'  with  air  ]>ressiiro  on  the  oxlorior,  the 
standi)ipi'  leniaining  full  of  water.  The  eoiiimissioners  in 
their  report  for  this  year  state  that  they  felt  assured  nn 
mistake  had  been  made  in  selecting  a  eonerete  tank,  Ik' 
eause  of  themmiher  whiih  had  siiiee  been  erected  in  other 
platrs.  During  1!M1  no  mention  was  made  of  the  strut 
{\ire  in  the  reports  of  the  water  eoiiimissioners. 

In  liU'^  the  eoiiimissioners  found  the  standpipe  in  sore 


iiei'd  ..f  ivpiiir.  'I'liey  then  slalnl  tliat  it  had  been  in  an 
iinperfeet  condilion  from  the  time  it  was  first  lilled  with 
water;  in  the  words  of  their  report,  "like  koiik;  other  parts 

,,!'  the  plant amount  of  imagination  will  make  it  other 

tiian  badiv  defiTti\e."  To  repair  the  Htriictun!  would 
have  re(piiied  it.-  being  em|ily  a  <oiisidera!jle  period  of 
time  and  on  aicount  of  inadeipiale  pumping  facilities 
the  coinmissionerH  were  unwilling  to  assume  tiie  respon- 
sibility of  siipi)lying  the  town  with  water  for  many  days 
wilhoiit   the  use  of  the  Hlandpii)e.     They  were  in  agree- 
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ment  that  the  structure  stood  mucli  in  need  of  repair,  hut 
Tiothing  was  done  owing  to  iniwilliiiiiiiess  to  go  to 
the  ex])ense  of  increasing  the  pumping  iacilitii's. 

Two  years  passed  and  the  appearance  of  the  exterior  of 
tlie  sfnmli)i])e  l)egaii  to  cause  alarm  to  tlie  general  public. 
Although  this  surface  disintegration  did  not  necessarily 
rertect  \\\m\  tlie  safety  of  the  structure,  the  accompanying 
view,  Fig.  1,  shows  that  there  was  reason  for  this  appre- 
hension on  the  jjart  of  laymen.  The  standpipe  was 
leaking  badly  and  large  pieces  of  concrete  were  spalling 
off  tlie  exterior  so  as  to  expose  tlie  reinforcing  rods.  The 
whole  structure  was  unsightly  and  well  calculated  lu  ex- 
cite popular  distrust. 

After  a  study  of, this  and  similar  standpipes  the  super- 
intendent of  the  water-works  at  that  time,  Herbert  F. 
Conant,  decided  that  the  only  satisfactory  method  of 
waterproofing  the  structure  was  the  ajiplication  of  au 
interior  asphaltic  coating,  as  had  already  been  done  in 
the  case  of  the  Westerly,  E.  I.,  standpipe.  The  failure 
of  the  Sylvester  process  wash  was  held  to  lie  caused  by 
hardening,  brittleness  and  cracking.  Accordingly,  in  the 
summer  of  1914  a  contract  was  let  to  F.  W.  Bird  & 
Sons,  of  Walpole,  Mass.,  for  waterproofing  the  interior 
by  the  methods  adopted  by  this  firm  at  Westerly.  The 
contract  price  was  $:}000,  with  a  5-yr.  guarantee.     ■ 

The  waterproofing  process  used  is  as  follows:  (1)  Ce- 
ment to  the  interior  surface  three  layers  of  "Neponset 
waterdyke  felt,"  lapping  each  sheet  24  in.  over  the  pre- 
ceding one,  until  the  whole  interior  receives  not  less 
tlian  three  layers  of  felt  thoroughly  cemented  together; 
(2)  on  top  of  this  coating  apply  a  second  course  consist- 
ing of  two  layers  of  felt  thoroughly  cemented  together 
and  to  the  two  layers  already  in  place.  In  this  second 
course  the  sheets  overlap  18  in.  After  the  interior  re- 
ceives not  less  than  live  layers  of  felt  it  is  given  a  heavy 
final  coating  of  hot  asphaltic  compound,  the  complete 
waterproofing  forming  a  tough  elastic  membrane  of  12 
separate  and  distinct  layers. 
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To  waterproof  tlie  tank  by  this  method  it  was  first 
emptied,  cleaned  and  thoroughly  dried  out  by  removiui;: 
the  manhole  cover  in  the  bottom  and  the  cover  on  the 
roof,  creating  a  strong  draft,  which  dried  out  the  in- 
terior in  three  days. 

Actual  work  was  started  at  the  bottom ;  the  walls 
were  scrubbed  witli  wire  brushes  and  tiie  first  coat  of  as- 
phaltic  compound  painted  on.  To  simplify  matters  the 
five  coats  were  applied  in  successive  5-ft.  stages  from  the 
bottom  up  by  working  from  a  floating  platform.  At 
the  top  a  band  of  iron  was  placed  to  prevent  the  water- 
proofing from  tearing  loose. 

Attention  was  then  directed  to  the  exterior  of  the 
standpipe,  where  the  scaling  of  the  concrete  was  at- 
tributed (by  Mr.  Couant)  to  expansion  and  contraction 
due  to  temperature  changes.  Hence,  to  lessen  the  ef- 
fect of  these  changes  it  was  proposed  to  surround  the 
structure  with  an  8-iu.  brick  wall,  with  a  2-in.  air  space 
between   it  and  the  exterior  of  the  standpipe.     A  lon- 


Q^svrt2  Mali  Tanlisags 

The  multiple-arch  reinforced-concrete  dam  uf  the  East- 
wood type  recently  completed  to  store  the  ti\ilings  from 
the  quartz  mill  of  the  Kennedy  Mining  &  Milling  Co.  near 
Jackson,  Calif.,  is  the  fourth  dam  of  this  type  built  in 
California,  and  while  considerably  lower  than  the  earlier 
three  is  somewhat  out  of  the  ordinary  on  account  of  its 
use  and  its  design.  Quartz  mill  tailings  consist  of  finely 
divided  rock  suspended  in  water  and  vary  from  an  almost 
watery  consistency  to  a  viscous  mass  taking  an  angle  of 
repose.  In  designing  the  dam  an  assumption  was  made 
of  liquid  loading  with  a  licjuid  having  a  weight  of  75  lb. 
per  cu.ft.  When  thin  enough  to  exert  hydrostatic  pres- 
sure the  tailings  do  not  weigh  this  much,  but  before  they: 
reach  this  weight  they  become  so  viscous  that  they  exert 
a  pressure  limited  to  the  angle  of  repose  that  they  then 
assume.    According  to  the  designer,  practically  the  great- 


Fiti.  1.    D.\.M  TO  Rktain  Qi  aktz  Tailinos,  Kkn.nedy   Mi\i.\(i  &  Millincj  Co.,  Calikorni.\ 

I  De.signed  by  John  S.   Eastwood) 

tract  was   let   for   this  work,  originally    I'ltr  a  wall  only  est  pressure  tiuit  can  be  exerted  on  a  debris  dam  is  that 

(jO    ft.    high;    but   subsequently    it    was    determined    to  due  to  the  full  hydrostatic  pressure  of  water,  for  as  soon 

carry  it  to  the  top  (102  ft.)  by  another  contract.     Tiiis  as  the  debris  begins  to  settle  to  the  bottom  the  pressure 

wall   itt  to  cost  complete  $5500.     The  work  was   inter-  "'H  decrease  until  the  dam  is  nearly  a  retaining  wall  for 

rupted  by  the  coming  of  cold  weather  last  fall.     Before  ^  material  having  a  large  angle  of  repose  and  a  conse- 

the  brickwork  was  started  tht!  places  where  the  concrete  '{"fnt  loading  less  than  the  hydrostatic  water  load  with 

had  Hpalled  off,  exposing  the  reinforcing  rods,  were  care-  "'"  '^"'^  ^''''"• 

fully    pla.stered    over    with    cement    mortar.     Altogether,  T'""  •'''"^'">*'""''  *•'"  ""'  Kt'imedy  dam  may  be  tabulated 

the  sum  expended  on  repairs  in  l!»l  I  amounted  to  .^itOOO,  "^  follows: 

and  the  structure  was  out  of  coinniission    for  over  two      ''••"Kt'i  "f  treat 455  ft. 

.,  f^-  o  1    ..      ■  •,  .       .  Ilolk'tit    iiboVB    .surfuce 30   ft. 

months,      higs.  2  and  .t  give  an  idea  ol   what  the  stand-       m.ikiu    abov,-    foundations 43.s  ft. 

,,,,,.,  ,  ,    ,     ,  l.ciiKth     of    Hpans 40    ft. 

pipe  Will   look   like  when  completed.  Numb.-r    of    buttresses U 

W,     ,        ,            I            1    ,./•.,       ,                     .     ,                           Number   of   arches 12 
eep   Jioles   have  been    lelt    111    Hie   hottu I    tile   iirirk-       Arc   of   extrados 133»   34- 

„„  ,1,    X  1     11  1    ,.  ,...,.  ItadlUH    of    extrudos 21  S    ft 

work    to    prevent    Hie    UCCIimillatlon    ol     water    in    the    air        Maximum    loading    is  S5  tons   per  sq  ft 

Hpa...  nn.l  probable  daniuge  to  the  hrick  wall  by  freezing.  cS'Tc  'yul'drof'V-oncr^re":'*': ; ! !  i : ! ! ! ! ! !     ^2^'"  '"'''  "''  " 

Tl.e   weep   holes   are   al.so  expeeted    to   give    warning   of  As  shown  in   Fig.  1.  it  is  compo.sed  of  eleven  arches  of 

any  conH.deruble  leak  which  might  indi.ute  a  .s-rious  con-  i.i.ft.  „,,„„,  ,„,,,   f^^^;,,^  „^,„i,„t  buttresses   1    ft.  thick, 

ditn.n  of  tl,e  reinfone.l-.onerete  wall.  There  is  a  spillwav  at  one  en,l.  15  ft.  wide  and  V  ft.  dee).. 
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to  allow  water  to  \>v  (Irawii  dlV  fur  irrij,Mti(in.  Tlic  arches, 
which  are  tlin'o-liiiiirt'd.  liave  a  crown  thickiies.;  of  Vi  in. 
at  the  top  ami  iiuroase  in  thickness  toward  the  springinji 
line  and  toward  the  i)ottom.  The  Imttresses  are  supported 
laterally  bv  a  strut  running  from  end  to  end  and  termin- 
ating in  a  counterfort,  thus  makinj;  the  buttresses  the 
equivalent  of  short  columns  and  preventing  any  lateral 
vibration. 

The  foundations  were  carried  to  bedrock,  a  laminated 
>late,  which  was  reached  through  clay  varying  in  dejjth 
from  4  to  ?(•  ft.  The  buttresses  were  assumed  to  take 
the  full  thrust  of  the  arches  and  were  provided  with 
spread  footings  so  that  the  maximum  loading  is  5  ton.s 
|>er  sq.ft.  The  toe  or  base  of  the  arch  ring  is  jilaced  in  a 
tapered  trench  excavated  in  the  bedrock  and  the  trench 
filled  uj)  with  rock  surface  without  forms,  making  in 
elTect  a  cutoff  wall.  For  the  arch  construction  wooden 
form.'!  were  used  throughout,  except  for  the  arch  hinges, 
which  were  of  metal  rolled  to  proper  curve.  Fig.  3  shows 
the  general  type  of  the  forms  for  the  interior  of  the 
arches. 

The  arches  themselves  are  reinforced  with  old  cables 
placed  on  a  line  normal  to  the  arch  crown  line.  Addi- 
tional reinforcing  tied  the  beginning  of  the  arch  section 
into  a  corbel  extending  out  from  the  buttress.  At  the  top 
of  the  buttres.ses  ])rotruding  rods  were  left  to  be  used  if 
in  the  future  an  expected  20  ft.  is  added  to  the  top  of 
the  dam.    The  tie  beams  also  are  reinforced  with  cables. 

The  aggregate  for  the  concrete  was  a  washed  quartz  and 
slate,  (juarried  and  cru.shed  near  the  site.  The  concrete 
was  mixed  in  a  ])lant  immediately  above  the  dam,  con- 
veyed to  the  forms  in  liuggies  and  deposited  through 
f-huter. 


In  ((insl ruction  the  liut tresses  were  carried  up  first  and 
finished  to  full  heigiit,  after  which  the  arch  rings  were 
l)oured.  keeping  them  all  at  about  the  same  level,  in  alter- 
nate halves  to  a  small  height,  using  a  part  of  the  corbel 
hinge  form  for  the  alternate  crown  hinge  form. 

The  dam  was  designed  by  John  S.  Eastwood,  of  San 
Francisco,  was  built  by  the  Eastwood  Construction  Co.  on 
the  basis  of  cost  plus  a  fixed  sum,  and  was  approved 
by  Col.  W.  H.  Heuer,  II.  S.  A.,  retired,  of  San  Francisco. 
■\Vork  was  commenced  June  10,  l!)f4,  and  the  structure 
was  completed  Dec.  1,  1914.  By  the  beginning  of  the 
l)resent  year  the  dam  was  practically  under  its  final  head. 


The  Elevnteil  RniUvnys  of  Chicago  li.Tve  an  aggregate  of 
55.3  mi.  of  steel  elevated  structure,  but  they  operate  a  con- 
siderably greater  length  of  line,  as  some  of  the  roads  end 
with  inclines  connecting  with  surface  tracks  on  which  the 
trains  are  run.  The  mileage  is  divided  as  follows:  Metropoli- 
tan, 17.C;  South  Side,  16.2;  Northwestern,  12.7;  Chicago  &  Oak 
Park,   C.8;  Union  Loop,   2. 


The  St.  Lnwrence  River  at  0{;densburs,  N.  Y„  has  a  mean 

annual  flow  of  252.000  cu.ft.  per  sec.  The  drainage  area  above 
Ogdensburg  is  approximately  3S3.000  sq.mi.,  of  which  area  95,- 
600  sq.mi.,  or  nearly  25%,  is  water  surface.  The  average 
annual  yield  is  thus  about  two-thirds  of  a  cubic  foot  per  sec- 
ond per  square  mile  of  drainage  area.  The  Ohio  River  at 
Cairo  has  a  mean  annual  flow  of  about  300,000  cu.ft.  per  sec 
and  drains  an  area  of  203,000  sq.mi.,  so  that  its  average  yield 
is  about  1%  cu.ft.  per  sec.  per  sq.mi.  The  great  difference 
in  the  yield  of  the  two  watersheds  is,  of  course,  due  chiefly  to 
the  very  mu<h  greater  annual  rainfall  over  the  Ohio  drain- 
age basin.  The  Yukon  River  in  Alaska  has  an  estimated 
average  annual  flow  of  73,200  cu.ft.,  and  drains  an  area  of 
about  330,000  sq.mi.,  thus  showing  a  yield  of  less  than  one- 
fourth  cubic  foot  per  second  per  square  mile.  The  above  fig- 
ures are  quoted  from  an  advance  bulletin  of  extracts  from 
water-supply  papers  of  the  U.  S.  Geological  Survey. 
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Flaiat,  Sclhenectady,  N.  Y. 
By  S.  Gektz* 

Thiti  country's  fourtli  niuiiicipally  operated  garbage- 
reduction  plant  was  put  into  operation  by  Schenectady, 
N.  Y.,  late  in  1914.  The  first  two  municipal  plants 
were  those  at  Cleveland  and  Columbus,  the  former  oper- 
ating under  the  Chamberlain  system  and  the  latter  under 
the  Arnold  system.  The  third  plant,  at  Chicago,  was 
taken  over  from  a  private  company  early  in  1914  and 
put  mider  reconstruction. 

Schenectady's  plant  is  operated  under  the  Chamberlain 
system,  which  dilfers  slightly  from  the  Arnold  system, 

f  H  ,  K  M 


Unlike  the  methods  in  use  in  Cleveland  and  Columbus, 
all  of  the  carts  bring  their  garbage  directly  to  the  plant, 
the  longest  haul  being  about  31/2  mi.  The  receiving 
station  is  designed  so  that  two  carts  may  be  driven  into 
it  and  their  loads  dumped  into  the  basement  at  the  same 
time.  The  garbage  is  raked  from  the  basement  Hoor  onto 
a  flight  conveyor,  and  is  carried  u])  into  the  digester 
building  and  discharged  into  any  desired  digester  by 
means  of  the  necessary  gates  and  spouts.  (See  Fig.  1 
for  details  of  the  digester  building  and  Fig.  2  for  a  gen- 
eral view  of  the  plant.) 

The  six  five-ton  steel  digester  tanks  are  51^  ft.  in 
diameter  and  14  ft.  high,  and  are  provided  with  the  nec- 
essary steam  fittings.  After  about  five  tons  of  garbage 
has  been  placed  in  a  digester,  together  with  some  added 
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in  gctnTal  ii-c  in  this  country.  In  tlic  .\rnold  system  the 
tankage  is  disclmrged  fnun  the  digesters  and  then  pressed 
l)V  means  of  either  hydraulic,  roller  or  .steam  pres.ses, 
while  in  the  Cliamberlain  system  the  pressing  is  accom- 
plished in  the  digester  immediately  after  the  cooking  has 
heeii  completed. 

Schenectady  has  a  ixipiihitiim  of  aixmt  !t(),0()()  and  |)ro- 
duces,  at  present,  on  tiie  average  of  about  20  ti>ns  ol" 
garbage  per  day,  on  tiie  basis  nf  six  collection  days  to 
the  week.  The  garbage  is  cullected  l>y  the  city  in  steel 
dunif)  carts  of  fhe  rear-dump  type.  These  carts  have  a 
nominal  ca|>acity  of  2  cu.yd.  and  carry  between  2200  and 
2r»00  II).  of  garbage  per  load. 

•AMalHtnnl  Knulncvr,  C.  <>  Kurtlctt  .«i  .Miiow  Co.  50  CliurL-h 
m.,   N^w    Vork   «'Uy 


water,  the  dige.-;ter  is  sealetl.  and  tlie  mass  cooked  by 
means  of  live  steam.  In  order  to  avoid  nuisance,  all  of 
the  vapors  given  off  in  cooking  are  first  i)assed  through 
a  .scrubber  to  bring  down  such  particles  of  garbage  as 
they  may  carry  and  to  lomlense  the  vai)ors  as  far  as 
possible,  and  the  remaining  vapors  are  forced  through 
the  boiler  grates  and  burned. 

After  the  garbage  has  been  cooked,  the  free  liquor  is 
pressed  out  «>f  the  tankage  by  forcing  live  sfeam  through 
the  ma.ss  from  the  fop  and  allowing  the  li(pu)r  and  steam 
to  pa.ss  fhrough  a  burlap-covered  strainer  plate,  which 
occupies  the  entire  bottom  of  the  digester.  This  liquor 
Hows  to  .settling  tanks,  where  tlu>  grease  separates  from 
the  water  by  gravity  and  is  pumped  to  tlie  grease  stor- 
age tanks. 
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AlliT  limini;   lu'oii   pri'sscd,   tin-   tnnka^'i'   is    raked   mi)      so  tluit  iin  lire  ( 
tliii>U|;li  n  door  m-ar  tlic  Ixtltom  of  tlic  di^ostci"  and  |tlai('(l      tor  lom 
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laiks  may  ho  cai'iicd  min  ihc  iicrcoLi 


(liivitiv  onto  Convi'vor  1,  wliich  niiis  hotwi'di  the  two 
mws  of  di^'cstois.  Conveyor  1  (see  Kig.  1)  dis(lnir;,'es 
the  tanka;;e  into  a  lion/ontal  serew  mixer,  !(>  ft.  Ion;,', 
whieh  hreaks  np  tlie  tankime  and  feeils  it  to  tlie  drier. 
Ijjiter  on.  when  an  evaporator  is  added  to  produce  "stick" 
fnmi  the  ^rease-l  reed  dif;ester  water,  tlie  mixer  will  also 


It  is  then  taken  hy  ('onveyor  .'i  and  dischar^'ed  flireetly 
into  a  rotary  percolator,  havin;^  a  normal  eaiiaeity  of 
six  tons  of  lanka;,'e  per  charge.  Fig.  ;{  shows  half  of  the 
|tercolatiir  louni. 

.\fter  the  iierciiliitor  has  heen  ('died  wit!)  dry  tankage, 
it   is  sealed  and   the  tankage  is  washed  with  naphtha  in 


Fig.  2.     MuNiriVALLY  Owxeii  OAijBACK-T^KnrcTroK  Wokks,  Schenectady,  N.  Y. 

(From  left  to  rlplit  tlie  buildings  are;  OflU-e,  gasoline  storage,  garbage-receiving   and   main   reduction   ljuildlng> 


sorve  to  mix  tlie  stick  with  the  tankage  before  the  latter 
is  fed  to  the  drier. 

The  drier  is  a  single-shell  direct-heat  rotary  iiiachine. 
The  funiaee,  which  is  located  in  jiroximity  to  the  boiler 
furuaees,  is  equipju'd  with  an  underfeed  .stoker.  The 
blower  which  furnishes  the  air  for  the  drier  furnace 
takes  its  air  from  the  room,  thus  consuming  any  foul 
air  wliii-h  may  be  present.     The  exliaiist  gases  from  the 


order  to  remove  the  remaining  grease,  tlirce  or  four  wash- 
ings being  generally  sullicient.  The  naphtha,  wliich  car- 
ries the  grease,  is  passed  to  a  treating  tank,  or  .still,  where 
tlie  naiihtha  is  vaporized.  This  najihtha  vapor  passes 
tlirongh  a  surface  eoudensoi',  after  which  it  flows  to  the 
na]iht]ia  storage  tanks  for  re-use.  The  grease  which 
remains  in  tlie  treating  tank  is  treated  so  as  to  remove 
nearly  all  the  moisture,  and  is  then  puni])ed  to  the  grease 
storage  tanks,  located  in  the  courtyard, 
being  ready  for  market. 

After  the  last  wash  has  been  with- 
(li'awn  from  tlie  percolator,  a  certain 
amount  of  naphtha  is  still  held  in  sus- 
pension by  the  tankage.  Tliis  resi- 
due is  vapori/ed  by  allowing  live  steam 
to  pass  through  the  tankage.  The  va- 
pors are  passed  through  the  condenser, 
and  the  naphtha,  after  lia'ving  been 
separated  from  the  water  (condensed 
steam),  flows  to  the  najththa  storage 
tanks. 

After  all  of  the  na])htha  has  been 
driven  off,  as  is  determined  by  sam- 
pliii!';  the  liquid  flowing  through  the 
condenser,  no  more  steam  is  applied. 
There  is,  however,  a  slight  loss  of 
naphtha,  amounting  to  about  three  gal- 
lons per  ton  of  tankage 

The  degreased  tankage  is  dumped 
from  the  percolator  onto  the  floor. 
It  is  then  loaded  onto  Conveyor  4, 
which  delivers  it  to  a  rotary  screen, 
equipped  witli  four-mesh  wire  cloth. 
drier  are  also  put  through  the  scrubber,  and  such  as  re-  Tlie  screened  tankage  is  conveyed  to  the  storage  room 
main  may  be  passed  through  the  boiler  furnace,  with  the  by  Conveyor  5,  while  the  tailings  are  discharged  onto 
cooking  vapors,  or  they  may  be  passed  directly  into  the  a  magnetic  separator  of  the  belt  type,  which  re- 
stack,  moves  all  magnetic  substances.  The  remaining  tailings, 
After  the  tankage  has  been  dried,  it  is  taken  by  Con-  which  consist  in  the  main  of  bone,  broken  crockery,  Avood 
veyor  2  to  a  temporary  storage  room,  where  it  is  inspected      and  rags,  are  discharged  directly  into  a  Gardner  crusher 


Pig.  3.    Percolator  "Room,  Schenectady  Gaubage-Eeduction  Works 

(Naphtha  heater  on  the  left,  percolator  in  the  center  and 
naphtha-recovery  tank  on  the  right) 
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and  are  finely  cru.-^hed.  These  crushed  tailing.-;  are  dis- 
charged onto  Conveyor  T,  which  in  turn  discharges  them 
onto  Conveyor  4,  from  which  they  are  taken  through 
the  screen  again  and  into  the  storage  room.  When  suf- 
ficient finished  tankage  has  accumulated  it  is  loaded  di- 
rectly into  l)o.\  cars  for  shipment  by  means  of  Conveyor  6. 

The  buiklings  are  all  constructed  with  brick  walls  and 
rein  forced-concrete  foundations,  floors  and  interior  col- 
umns. The  office  building  is  provided  with  shower  baths 
for  the  men,  and  has  a  platform  scale  adjoining  it,  where- 
by the  amount  of  garbage  handled  may  be  accurately 
determined.  The  aj)proximate  dimensions  of  the  build- 
ing, in  plan,  are :  Office,  2 1x33  ft. ;  gasoline  storage,  24x 
37  ft.;  receiving,  24x36  ft.;  main,  68x118  ft.  The  lot 
on  which  the  buildings  are  located  is  150x260  ft.,  or  a 
little  less  than  an  acre  in  area 

The  boiler  room  is  located  at  the  extreme  right  of  the 
main  reduction  building,  and  is  equipped  with  two  125- 
hp.  return-tubular  boilers,  fired  l)y  means  of  imderfeed 
stokers.  The  power  required  for  driving  the  various  con- 
veyors and  other  machinery  is  supplied  by  electric  motors. 

Construction  of  the  plant  was  commenced  under  the 
supervision  of  former  City  F]ngineer  W.  Thomas  Wooley 
and  was  completed  under  the  supervision  of  Olin  C. 
Landreth,  who  succeeded  Mr.  Wooley.  Tiie  plant  is  being 
operated  by  the  Public  Works  Department  through  the 
direction  of  Deputy  Commissioner  W.  W.  Chadsey. 

All  of  the  machinery  for  this  plant  was  furnished  bv 
the  C.  0.  Bartlett  &  Snow  Co.,  of  Cleveland,  ()hi(>, 
through  its  Eastern  office,  50  Church  St.,  New  York. 


Trais&in^  ai&dl  AdvstEicetnes&t  of 

City  Mairaa^ers 

By  Kknyon  Kiddlk* 

At  the  Conference  of  City  Managers  hold  in  Spring- 
field, Ohio,  in  December,  1914,  the  proper  cour.se  to  follow 
in  order  to  fit  oneself  for  the  new  field  in  city  manage- 
ment, and  then  the  procedure  necessary  to  get  a  position 
as  manager,  were  discussed.  At  that  time  I  took  the  dark- 
est side,  so  that  I  might  draw  out  from  others  the  fav- 
orable sifje  of  the  argument.  Most  of  the  city  managers 
agreed  that  advancement  was  a.s.sured  for  the  managers 
wlio  had  the  proper  education  and  wlio  were  already  in 
the  field.  They  laid  particular  stress  on  actual  exper- 
ience, saying  that  this  was  of  primary  importance. 

After  serving  for  two  years  as  city  manager,  I  should 
most  emphatically  .say  that  experience  is  of  first  import- 
ance, and  that  any  city  about  to  hire  a  manager  should 
pay  imrti<iilar  attention  to  the  applicants  who  have  ex- 
perience to  their  credit.  If  one  has  had  experience,  tht? 
investigators  may  examiiu'  his  title  and  past  records.  If 
be  has  shown  that  he  is  honest  and  capable,  and  <|indifies 
for  the  particular  position  in  mind,  tlien  these  investiga- 
tors are  in  a  position  to  give  a  well-foumled  decision  on 
the  matter. 

Kdncation  for  the  jMrnition  of  city  manager,  most  will 
agree,  should  be  along  the  general  lines  of  engineering, 
with  courses  in  executive  and  administrative  training. 
.After  this  education  the  would-be  niamiger  must  get  into 
the  field  in  order  to  gain  practical  knowledge.  Mtit  how? 
S(»ni«  May  that  lie  should  seek  work  in  a  city  whii  h  is  under 
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the  manager  plan;  others  urge  that  lie  should  try  for  a 
position  as  manager  of  a  small  town. 

If  the  first  course  were  to  be  followed,  then,  after  com- 
pleting his  education,  the  aspirant  might  seek  a  position 
as  rodman  or  instrument  man  in  a  city  engineering  de- 
partment. If  successful,  he  would  learn  to  perform  those 
duties,  and,  granting  that  the  city  employs  the  merit  sys- 
tem, he  would  finally  be  promoted  to  the  office  of  city  en- 
gineer. If  he  were  to  start  with  a  minor  position  in  sdme 
other  department  of  the  city,  he  might  advance  in  like 
manner  to  the  head  of  that  particular  department.  Does 
this  equip  him  to  act  as  manager  of  that  or  of  any  other 
city?  I  should  say  not  fully,  because  he  would  have  to 
his  credit  the  experience  and  knowledge  of  only  the  one 
particular  department  in  which  he  had  served. 

The  second  suggestion  as  to  the  course  to  follow  of- 
fers a  nmch  stronger  argument  in  its  favor  and  seems  to 
be  the  solution.  After  the  young  man  has  completed  the 
training  suggested,  he  may  get  a  position  as  manager  of 
a  small  town.  In  a  short  time  he  could  tell  whether  he 
possessed  the  requirements  of  a  manager.  And  here  I 
wish  to  .say  that  it  requires  natural  talent  along  certain 
lines  to  fill  the  office.  No  matter  what  one's  training  may 
be,  nor  what  particular  technical  ability  he  may  have,  he 
nmst  possess  administrative  and  executive  ability.  The 
only  way  to  find  out  whether  he  has  these  requirements 
is  through  experien'-e,  and  if  he  has  no  natural  ability 
along  the.se  lines  he  is  wasting  his  time  to  follow  the  man- 
ager profession,  and  if  he  has  traces  of  this  natural  abil- 
ity, he  nuiy  train  and  cultivate  them  through  practice. 

Suppose  a  city  were  seeking  a  man  as  manager.  Who 
is  best  qualified  and  who  may  this  city  feel  most  justified 
in  employing?  I  should  say  the  man  who  has  been  man- 
ager of  the  smaller  town  rather  than  the  man  who  has 
been  connected  with  some  particular  de])artment  in  the 
larger  city.  Some  may  say  that  tiie  man  who  has  been 
trained  in  the  smaller  town  has  not  had  sufficient  ex- 
perience in  the  complex  social  conditions  of  a  city  to 
manage  and  direct  its  .several  departments.  I  should  reply 
that  the  executive  M'ork  of  any  one  of  these  departments 
is  similar  to  that  of  any  other  department;  that  he  has 
the  guidance  of  a  legislative  body,  composed  of  men  who 
are  familiar  with  the  local  conditions  and  whose  duty  it 
is  to  determine  policies;  and  that  he  may  appoint  capable 
and  experienced  heads  to  each  administrative  depart- 
ment— so  lack  of  experience  in  every  department  is  no  ar- 
gument against  the  manager  from  a  smaller  city  becoming 
a  manager  for  a  larger  one. 

'I'lie  successful  manager  of  the  smaller  town  has  proved 
that  he  does  pos.se.ss  administrative  and  exei'utive  aliil- 
ity.  He  has  learned  the  real  work  of  a  manager,  which 
we  all  know  is  com|)licated  because  of  the  large  and  va- 
ried scoj)e  of  functions  to  be  performed. 

The  amateur  manager  who  started  in  a  department  for 
the  larger  city  nuiy  receive  sonu>  experi(Mue  in  organizing 
forces,  but  he  does  not  reieive  the  training  which  the  per- 
.son  who  starts  in  the  snuvUer  town  may  ren-ive.  The  lat- 
ter |)erson  not  only  dirtH'tly  organizes  forces,  but  he 
is  also  the  channel  through  which  the  plans  and  ])rogranis 
i>f  all  departnu'nts  pa.ss,  and  he  reorganizes,  groups  and 
culls  these  plans  .so  as  to  nu'et  the  general  needs  of  the  en- 
tire city.  Ills  t'xperience  is  varied  and  includes  all  of  the 
functions  of  a  municipality  and  iu)t  merely  a  part. 

The  thing  that  seems  most  discouraging  to  the  person 
in  I  be  sMiallei-  tnvin  is  liis  IsoIhHdii.     Towns  arc  not  con- 
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nectixl  or  linktMl  tofiotlu-r  in  any  way.  If  tlu-y  wore,  tin- 
larpT  towns  would  si-ck  as  their  nianft)jor«  tin*  men  wlm 
Imd  pnivcd  tliiMnstdvcs  ('a|)al)lf  in  tlic  smaller  tnwns.    ' 

Tlu"  idea  of  lar;,'er  towns  looking'  to  smaller  ones  for 
their  manap-rs  would  put  the  new  profession  on  a  merit - 
untcin  Imsis.  Manaj;ers  would  have  this  ])rospeetive  pro- 
motion as  an  indueement  and  imentive  |o  do  the  hest 
work  they  knew  how.  They  would  strive  for  results 
(■n>dital)lo  to  the  profe»ii.ri. 

It  can  safely  he  said  that  tlie  essential  duties  of  a 
manaj;er  aiv  the  same  in  the  lar;;er  <  ity  that  they  are  in 
the  smaller  one.  except  on  a  larp-r  scale.  A  manaj;er  in 
lia.Hsiny;  from  a  snuill  city  to  one  ten  times  as  large  woidd 
niultiplv  his  customary  fujutions  hy  ton. 

Kni:ineei"s  Iuim'  not  heen  given  the  recognition  in  |)ul)lic 
alTair^  that  they  deserve.  It  has  heon  their  fault  to  a  large 
inpas\ire.  for  they  have  heen  too  technical,  too  much  con- 
sumed in  the  theory  of  engineering,  and  have  neglected 
tlieir  |Hisition  in  ]>ul)lic  life.  Aw  engineer  need  not  he  a 
politician  in  the  common  sense  of  the  woid,  hut  to 
conunand  the  position  he  deserves  he  must  he  a  factor  in 
public  alfairs.  When  he  n'ali:;es  this,  mmc  engineers  will 
bo  found  on  commissions,  in  the  legislature,  etc. 

If  the  men  who  have  gone  into  the  manager  profession 
do  not  give  due  consideration  to  the  necessary  procedure 
for  promotion,  and  do  not  educate  the  people  to  the  cor- 
rect pmcedure  for  securing  managers,  then  managers  will 
fall  into  the  rut  being  followed  hy  so  iiumy  engineers. 

Let  us  adjust  the  manager  game  while  it  is  ycmng, 
■  that  a  nuin  to  qualify  need  not  be  a  rank  politician.  The 
idea  of  the  larger  cities  looking  to  the  smaller  ones  for 
good  material  for  a  manager  seems  like  a  business  propo- 
sition, of  benefit  to  both  the  cities  and  the  managers.  Pro- 
motion for  professional  men  is  a  eomnion  practice.  It  is 
the  method  employed  by  the  cities  of  Germany  in  securing 
burgomasters  or  mayor-managers,  under  whom  muni- 
cipal government  has  become  noted  the  worhl  over  for 
its  etiiciency. 

m 
Cxmtltlfliragf  MaclhaKaes 

The  application  of  machinery  to  the  slow  and  tedious 
work  of  cutting  grass  and  weeds  along  railway  tracks  has 
been  .suggested  at  various  times.     A  home-made  contri- 
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.\  machine  of  a  similar  typo,  developed  on  commercial 
liiH's  and  now  being  put  on  the  nuirket,  is  shown  in  Fig.  1. 
This  is  inteniled  for  mowing  grass  and  wi-eds  outside  of 
the  weed  line.  On  each  side  of  the  gasoline  car  in  a 
hinged  frame  carrying  a  cutter  bar  which  will  mow  a  6- 
ft.  swath.  The  frame  ext^'iids  over  the  ballast  slope  and 
the  cutlers  can  be  set  independ<'iitly  at  any  angle,  to  fol- 
low the  slojie  of  the  ground.  For  branch  liiuis,  where  the 
growth  is  heavy  and  the  section  forces  an;  small,  a  third 
cutter  bar  can  be  carried  in  front  of  the  car  to  cut  grass 
and  weeds  between  the  rails.  For  traveling,  the  cutters 
are  raisecl  and  the  frames  swung  inl)oar(l.  The  car  can 
run  at  about  .'5  miles  per  hour  wlien  cutting,  or  15  when 
travt'ling. 

A  machine!  of  a  diiriTcnt  type,  fitted  with  revolving 
disk  cutters,  has  also  been  introduced  and  is  intended  for 
digging  out  the  weeds  between  the  ends  of  the  ties  and 


vance  for  this  work,  described  in  En'gixeerixg  News, 
Dec.  10,  lOU,  consisted  of  a  push-car  fitted  -with  a  21/2- 
hp.  gasoline  engine  and  the  cutter  from  a  farm  mow- 
ing machine. 


Fio.  2.     Machine  fou  DKioiNo  Out  GIiA.-^s  and  \Veed.s 
Adjacent  to  the  Ballast  SiiOPE 

the  weed  line.  As  sliown  in  Fig.  2,  this  car  has  on  each 
side  a  pair  of  revolving  siiafls  carrying  a  pair  of  disks. 
The.se  cut  four  furrows  on  either  side  of  the  track,  like 
a  plow.  Each  shaft  is  fitted  with  a  brace  and  can  be 
raised  or  lowered  by  means  of  a  hand  lever.  The  lever 
has  a  quadrant  and  latch  so  that  the  shaft  can  be  held  in 
any  desired  position.  The  car  is  equipped  with  a  gasoline 
engine  of  5  hp.,  with  sprocket-chain  gear  for  propelling 
the  car  and  driving  the  cutter  shafts.  It  can  work  at 
a  speed  of  2  to  4  miles  jier  hour. 

Both  of  these  railway  mowing  and  weed-cutting  ma- 
chines were  designed  by  men  in  railway  service  and  are 
bei.;;g  built  by  the  Fairmont  (Jas  Engine  &  Eaihvay  Mo- 
tor Car  Co.,  of  Fairmont,  Minn. 


Mild  nn<l  Snits  in  WeRtern  Rivera — The  Colorado  River  dis- 
charges during  an  average  year  into  the  Gulf  of  California 
S3S,000,000  tons  of  mud  and  silt  as  suspended  matter.  In  ad- 
dition to  this  the  dissolved  substances  in  the  water  include 
4,550,000  tons  of  sodium  chloride.  3,740,000  tons  of  Glauber's 
salts:  4,000,000  tons  of  lime;  2,400,000  tons  of  gypsum;  and 
4,800,000  tons  of  Epsom  salts.  Other  streams  in  the  country 
contain  dissolved  salts  in  greater  concentration^for  example, 
the  Elm  Fork  of  Red  River,  in  Oklahoma,  discharges  nearly 
1,300,000  tons  of  common  salt  annually.  The  discharge  of 
salt  from  the  Colorado  is  equal  to  20  tons  annually  to  each 
square  mile  drained  by  the  river,  but  the  salt  in  Elm  Fork  of 
Red  River  is  equal  to  1680  tons  per  square  mile  of  area 
drained.  Elm  Fork  also  discharges  annually  177,000  tons  of 
magnesium  chloride,  168,000  tons  of  Epsom  salts,  690,000  tons 
of  gypsum,  and  54,000  tons  of  lime. — "U.  S.  Geological  Survey 
Bulletin." 


b2i 


E  N  CJ  I  N  E  E  R  I  N  G     NEWS 


Vol.  13,  No.  i: 
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In  the  develoi)nient  of  the  harbor  facilities  at  Los 
Angeles,  Calif.,  the  city  has  now  two  pieces  of  work  under 
(onstruction — (1)  a  timber  wharf  and  shed  on  Mormon 
Island  channel  (or  slip)  in  the  inner  harbor;  C^)  a 
loncrete  wharf  and  steel  shed  on  the  east  side  of  the  Ea.-<t 


Timber  Wharf  and  Shed 
These  structures  (Pier  A,  Shed  1)  are  typical  of  all 
the  work  on  tlie  Inner  Harbor  development.  The  com- 
pleted portion  is  shown  in  Fig.  1,  while  the  design  is 
shown  in  the  upper  drawing  of  Fig.  ;5.  The  wharf  is  of 
creosoted  piling,  with  a  timber  deck  and  bulkhead,  and 
carries  a  track  along  the  outer  edge.  The  shed  is  100  ft. 
wide  and  60O  ft.  long   (now  being  extended  to  1000  ft. 


Fit;.  1.     Mi.MiirAi.  \.i..vi,i    /vx,,  >iii.ii  i\ 

(Muiuncl  (or  slip)  in  the  outer  harlwr.  The  work  was 
done  under  the  direction  of  the  Harbor  Department: 
Homer  Hamlin,  Harbor  Engineer;  S.  D.  Jubb,  Assistant 
Harljor  Engineer. 


Double 
-Biffs 


1,    U>,.i,   il.,,,..wu  AT  Los  AxuELEs-,  Calif. 

total  length),  with  timl)er  frame  and  roof  trusses,  and 
sheathed  with  asbestos-protected  corrugated  metal.  It 
was  opened  for  use  in  1911,  and  is  the  first  completed 
unit  under  the  control  of  the  municipal  authorities.  It 
is  used  by  the  American-Hawaiian 
Steamship  Co.  A  similar  shed,  510 
ft.  long,  was  built  on  a  wharf  of  the 
same  type  at  Water  St. 

Concrete  Wharf  and  Steel  Shed 
One  of  the  first  sections  of  the  Outer 
Harbor  development  will  be  a  pier  (or 
dock)  650  ft.  wide  and  4000  ft.  long, 
with  the  main  ship  ciiaiinel  on  the 
I'ast  side  and  the  East  Channel  on  the 
other  side.  This  latter  channel  is  a  slip 
;!.")0  ft.  wide.  The  pier  will  be  a  solid 
lill,  and  the  wharf  now  under  construc- 
tion (2500  ft.)  forms  the  east  side  .of 

tlie  East  Channel.     Fig.  4  shows  the 

wharf    under    construction,    with    the 

'"i'Twrods     solid-fill   i)ier  at  the   left.      Upon   the 

around  piles 
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and  lapped  wliarf  is  being  built  a  shed  100  ft.  wide 


1800  ft.  long.  The  general  design 
of  wharf  and  shed  is  shown  in  Fig.  2, 
while    Fig.  ;}  shows  further  details. 

Tlu'  pile  l)ents  are  20  ft.  apart,  each 
licnt  having  five  single  piles  (si)aced  as 
sliown)  and  an  outer  cluster  of  five 
piles.  This  cluster  has  a  cap  block  5 
It.  square,  supporting  a  pedestal  3  ft. 
s(iuare.  Each  bent  is  capped  with  a 
cross-girder,  extending  as  a  cantilever 
at  the  outer  eiul  to  supjiort  tlie  over- 
hanging ])art  of  the  deck.  Between  the 
cross-girders  are  six  stringers,  two  of 
which  (under  the  railway  track)  are 
licii\icr  tiian  the  others.  The  concrete 
deck  is  1%  in.  thick,  recessed  for  the 
track  rails,  eacli  rail  being  laid  on  a 
linilicr  stringer.  Fpon  the  concrete 
is  a  2-in.  wearing  surface  of  asphalt. 
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Till'  I'll  is  ivlnmcil  liy  a  liiilklicii<l  ((uniHisi'd  of  rjxl'v'- 
in.  slu'fl  |>ilin^'.  siiniumiilcd  liy  a  imnrcti'  liark  wall,  with 
lirtaul   ftmtiiijj   ami   loniilcil'urls.      At    llicsc   cimiitirfurt.- 


1/  'J  ii  •-"•- 

Fifi.  ;>.    Cross-Sections  ok  .Minu  iiai.  WiiAUVKs  and 

SiiKDs  A  [■  Los  A\(ii:i,i:s.  Cai.if. 


arc  atlaclinl  tic-hars  cxti'iKliiif;  lia(  k  to  aiiclior  lilockH 
wliicli  for?ii  llic  roiimlatioii  |H'(lcHtals  of  llir  .-lictl  (  Ki;,'.  )i). 
Tile  fact'  of  till'  vlinrf  is  iirotcctcd  hy  ;i  timiir-r  foiidor. 
Tliin  has  inclined  piles  of  creoHotcd  liiiiher,  conneclod  hy 
walin;,'  |iicccs  and  stmts,  and  hi  "in^  their  IkiikIh  fitUtd 
to  fender  tindicrs  on  the  edge  of  tlw  cone  icle  deck. 

OrcrriiHaMi      Mlnrnil     l*r)Mlii<>(l(in     In     (iiniiilii     In      inM — ThR 

nilllrl'Ml    einillM'llnll    III    ('Mlllllhl     ill     Mill     Is    V.'lllK'l    ill    tMXJT-'.i'J'K 

ii«  loj.ilnm  $1  ir,.r,:ii,Mi;  in  I'll.l,  a  .li-<i  .mh.-  of  I1.k%,  act-ordlriK 
III  Mil'  piillnilimiy  roporl  JuhI  i>u1iIIm1ic:(1  liy  thfi  (,'ana<llnn 
I  ic'iiiirtiiu'iit  of  Mlnc-.H,  Thcrt!  wuH  ii  Krii'liuil  falllriK  off  In 
iii'iirly  all  mini-  proiIuctH,  the  notable  oxccptioiiH  bcliiK  pyrlteB, 
Halt  anil  natural  Kan.  The  ►rcnfial  (leorcaHo  Ih,  of  courHe, 
ixplalnoil  largely  liy  the  conditloiiM  icHullInK  from  the 
l';uro|>can  war.  The  rerluctlon  Ih  niOHt  pronounc-ed  In  the  caHe 
of  loal,  awlifstOH  anil  nypHuni,  anil  In  pioilnclH  Huch  aw  fement, 
t'lay  pro(lu(.'tH  niul  llmo.  Iron-ore  Hhlpnii-nts  amounted  to 
2H,!<r,l  tons,  valued  at  $r)12,0'll,  as  aKain.st  307,634  tonH  In 
1913.  Of  the  1914  production,  135,451  tons  were  exported,  of 
which  f.n.lin  entered  the  United  States.  Imports  of  iron  ore 
in  1911  were,  acconlinn  to  customs  records,  1,147,108  tons. 
The  lolal  iiroductlon  of  p'\k  iron  was  7S3,164  tons,  a  falling 
off  of  31."), SOS  tons.  Of  marketalile  coal,  the  total  output  was 
about  l.T.r,  million  tons  as  apralnst  15  million  In  1913.  The 
exports  of  coal  were  1,423,126  tons,  while  the  imports  were 
11,721,057.  In  the  crude  oils  there  was  an  Increased  importa- 
tion, while  the  imports  decreased  for  refined  illuminating  oils, 
lubricating  oils  and  gasoline.  The  annual  output  of  crude 
oil  has  been  decreasing  in  Cana<la  for  the  past  seven  years. 
Tliere  was  a  heavy  falling  off  in  the  production  of  building 
materials.  This  situation,  while  aggravated  by  the  war,  is 
alleged  to  be  due  In  laige  part  to  overdevelopment  and 
f-xtravagant  land  speculation.  The  total  quantity  of  cement, 
including  slag  and  natural  cement,  made  in  1914  was  8,727,- 
269  bbl.  of  350  lb.  each,  about  2%  less  than  in  the  preceding 
year.      Imjiorts  amounted   to   9S,022   bbl.,  a  drop  of  ei.S'/c- 
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i  1 


Standard   Side'wal 


The  Bureau  of  Ilifrliways  of  Philadelphia,  Penii.,  un- 
der Wm.  H.  Connell,  Chief  of  Bureau,  has  adopted  a 
standard  sidewalk-protection  platform  of  the  design  shown 
in  the  accompanying  illustration  to  which  all  building 
contractors  must  conform.  This  platform  is  designed 
for  a  pavement  13  ft.  in  width  or  under,  to  carry  a  live- 
load  of  200  lb.  per  sq.ft.     If  the  load  is  larger  than  this, 


The  tower  is  made  about  11  ft.  high,  so  as  to  pass  under 
bridges  and  trolley  wires,  but  arrangements  can  be  made 
for  attaching  to  this  a  hinged  second  section  of  12  or  15 
ft.  held  by  guys.  The  chute  is  made  in  two  sections,  with 
swivel  connections,  so  that  concrete  can  be  delivered 
within  a  sweep  of  250°  and  a  radius  of  30  to  35  ft.  The 
weight  of  the  machine  with  a  mixer  of  10-cu.ft.  capacity 
and  including  tower  and  traction  equipment  complete  is 
about  4000  lb. 

At  the  charging  side  the  head  of  the  drum  is  cut  away 
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the  cross-sections  of  or  the  number  of  posts  and  joists 
are  doubled.  For  fastening  the  l-in.  boards  lOd.  nails 
are  specified;  for  2-in.  planks,  20d.,  and  for  3-in.,  lOd. 
All  posts  are  3.x8-in.  tinil)cr,  toenailed  top  and  bottom. 
The  joists  for  platforms  must  be,  13  to  14  ft.,  3xl0's; 
14  to  Ifi  ft.,  3xl2's;  16  to  20  ft.,  two  3xl2's;  20  to  22  ft., 
three  3x1 2's.  An  unusual  feature  in  the  design  is  the 
double  floor  and  waterproofing  layer  of  tar  paper.  The 
I)latform  structure  must  be  painted  a  dark  green,  and  no 
liill-posting  or  display  of  signs  and  advertisements  is 
perniittcfl. 

Portable  Cos^crete  Mixer  witK 
Elevator  To^iver 

A  tH'W  portable  riiixcr  for  |>aving  and  general  work 
emboilicH  the  original  IVatnre  of  a  short  tower  for  hand 
ling  the  cdncretc.  in  nuist  jiaving  mixers  the  concrete  is 
(jplivered  frdni  the  driini  directlv  into  a  chute  or  to  ,i 
dnnip  bnckcl  traveling  on  ii  horizontal  boom.  The  a|>|ili- 
cation  of  till'  elevator  tower,  with  its  greater  liei!.dit  of 
discharge,  given  u  greater  reach  or  hori/ontal  working 
radius,  beHides  making  the  machine  ada|itable  to  work  of 
consiflcrable  height. 

The  n.ccom|tanying  view  shows  the  steel-fianic  truck, 
with  mi.xcr,  lower,  elevMlor  bm  ket,  ho|i|icr,  clnitcs  and 
folding  platform,  but  willioul  the  engine  or  motor  ei|ui|i- 
nient.  The  machine  is  linilt  by  A.  .1.  ('r(i|i|)  k  Co..  I  sin 
( 'arroll  Ave.,  (  bicai^o.  III. 


so  as  to  leave  only  a  narrow  flange,  thus  making  't  eas\ 
to  dump  the  charge  from  a  wheelbarrow.  The  drum  ha.> 
a  recharging  pocket  to  prevent  spilling  of  the  concrete, 
and  the  discharge  can  be  regulated  to  any  desired  amount, 
while  the  entire  batch  can  be  dumped  in  two  revolutions. 


PouTABLio  Cu.M  i;i:ri;-.M  iMNc  Ocnrr  with  Ki,evator 
TowKU 

A  s|)ecial  drum  used  on  the  larger  mixing  outfits  has 
i\\(i  coinpartments,  one  for  charging  and  the  second  for 
mixing.  The  claim  for  this  is  that  it  reduces  the  time  lost 
in  waiting  to  charge  the  mixer  and  enables  the  work  to 
be  lione  with  fi'\M'r  men  without  reduction  in  speed  or 
ca|iacitv  of  output. 


A|.ril  2!>.    liM.') 
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Protectin|(  Valusable  River 

Lands  in  Califorfr&ia 

III  tlx'  litips  mill  priiiir  I  limit  ly  of  ('alifornia,  Itiinl 
often  roulu's  a  viiliu>  of  $1000  per  nnc  In  sucli  dis- 
tricto,  lH)rili'rinj;  on  rivers,  tlic  pioliMliun  (if  tlu;  liiiiiks 
agtinot  orosioii  is  a  iHnlilfin  wiiitliy  of  n  foiiHidcra'))!' 
I  xi)t'inlituri'    «>!'    money.     'I'lie    aie(ini|)aiiyiii;,'    view    and 
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FUi.     I.       .\llKAN(iKMi:XT    OK    Cl'RRKN'T    pKKI.KCTOliS    I\ 
Tfl'SSIAX    T?IVEU 

sketch  show  the  u>e  mi  the  l{u>sian  Ix'iver  in  Sonoma 
County  of  a  current  defh'ctor  which  ha.s  proved  quite 
Mu\v>sful  for  sucli  protection  on  various  rivers  in  the 
distrid. 

Tlic  deviec.  which  is  known  as  the  Dean  river-current 
deflector,  consists  essentially  of  a  nuini)er  of  tinii)er 
frames  of  triangular  ]>lan  anchored  to  project  from  the 
bank  into  the  river.  By  this  means  the  current  is  di- 
verted from  the  hank,  which  is  protected  thereby,  and 
at  the  same  time  a  silt  or  sand  fdl  is  hnilt  up  hack  of 


Fui. 
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each  deflector  unit,  extendin<jr  practically  to  the  next 
deflector.  In  some  cases  vA'here  these  have  been  used, 
they  have  not  only  held  the  bank  from  erosion,  hut  have 
built  up  spots  where  erosion  had  already  taken  place. 

The  view  in  Fig.  2  shows  a  series  of  double-deck  de- 
flectors— all  placed,  tied  and  weighted.  In  addition 
to  the  wire  anchors  to  the  bank,  the  unit  is  held  by 
anchors  made  of  barrels  filled  with  concrete.  One  or  two 
of  these  are  placed  on  to])  of  the  unit,  and  the  others 
are  dropped  upstream  and  fastened  to  the  structure  with 
cables. — E.  F.  Comstock,  Santa  Rosa,  Calif. 


HigK  Coefficients  of  Rouf^Kness 
for  Natural  River  Clhkannels 

The  p'd  licatiuii  of  .Mr.  Fish's  intcrcsling  and  useful 
chart  for  tin;  scdnlion  of  Kiitter-forinula  probhjiiiK  (Ajir. 
I.").  II) l.'))  prompts  nil!  to  make  one  or  two  cominentK 
on  slo|ie  calculations  for  natural  river  channels,  since 
I  have  advised  that  all  such  diagrams  should  cover 
cot  flieienls  of  roughness  up  to  0.0(10  or  O.IOO.  These 
values  occur  iniieh  more  commonly  than  might  he  at 
first  supposed. 

I  have  had  occasion  to  determine  the  coelTicicnts  of 
rmighness  from  actual  experiments  for  a  number  of  large 
natural  river  rhannels,  including  the  Mohawk  aiul  l.lack 
liivcrs  in  New  York  state,  covering  all  stagijs  of  the 
stream  from  low  water  to  extreme  floods.  1  have. in- 
variably ftnmd  in  such  instances  that  the  actual  coeffi- 
cient of  roughiu'ss  is  liy  no  means  constant  for  a  given 
reach  of  llie  stream  at  different  stages,  but  that  it 
nearly  always  (lecrea.ses  as  the  stage  of  the  stream  in- 
creases. I  find  also  that  this  is  not  because  the  roughness 
of  the  banks  is  usually  greater  than  that  of  the  bed 
of  the  stream,  as  the  reverse  is  frequently  true.  The 
real  reason  is  tluit  in  deriving  the  coeflicients  of  rough- 
ness for  a  natural  river  channel,  the  actual  areas  of 
cross-section  as  determined  by  soundings  are  used.  In 
nearly  all  such  streams  there  are  |io(kets  in  the  stream 
bed,  the  cross-sections  of  which  arc  inchideij,  but  in 
which  there  is  very  little  actual  velocity,  especially  at 
low  stages  of  the  stream.  The  result  is  that  the  cal- 
culated coellicicnts  of  roughness  arc  derived  for  larger 
areas  than  the  effective  areas  of  cross-section.  Coefli- 
cients  of  roughness  so  derived  will  give  true  velocities 
when  working  from  these  same  cross-sections,  because 
the  error  due  to  using  a  cross-section  greater  than  the 
cU'ective  cross-section  of  actual  flow  is  by  this  method 
thrown  into  the  coefficient  of  roughness.  As  the  stage 
of  the  stream  increases,  the  percentage  relation  between 
non-effective;  and  effective  cross-sectional  area  is  reduced; 
the  coefTicicnt  of  roughness  also  decreases  as  the  stage 
increases,  gradually  approaching  that  for  a  condition 
where  the  entire  cross-sectional  area  is  ell'e(;tive. 

For  very  rough  streams  during  low  water  only  a  jtart 
of  the  actual  fall  between  any  two  given  points  may  Ije 
;ffcctive  in  producing  velocity.  One  not  infrequently 
finds  water  flowing  to  a  depth  of  say  2  ft.  on  the  bot- 
tom of  a  broad  river  in  such  a  manner  tliat  in  one-half 
of  the  width  there  is  a  smooth  swift  current  and  in 
the  other  half  a  series  of  .slight  lalls  and  ripples,  the 
average  velocity  being  very  much  less  than  tluit  in  the 
first  half.  For  this  reason  also,  the  coefficient  of  rough- 
ness as  deduced  from  actual  observations  of  slope  is 
likely  to  be  very  much  higher  for  low  stages  than  for 
higher  stages  of  the  stream. 

^Ir.  Fish  gives  a  value  0.C35  to  the  cocfificicnt  of  rough- 
ness for  canals  ni.d  rivers  in  one  of  his  examples;  this 
would  apuly  as  a  rule  only  for  "relatively  high"  or  bank- 
full  stagti  oi  ctiannels  in  bad  order.  Xatural  chan- 
nels which  will  have  this  coefficient  for  bank-full  stages 
are  very  likely  to  have  a  coefficient  of  0.045  to  0.060  or 
even  higher  for  low  stages  of  the  same  -stream. 

Mr.  Fi.sh  suggests  the  u.se  of  the  mean  depth  as  equal 
to  the  hydraulic  radius  for  rivers.  There  doesn't  seem 
to  be  any  uniformity  of  practice  among  engineers  as  to 
methods    i?f    determining    the    hvdranlic    radius    from 
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plotted  iToss-sections  of  river^:.  The  niethorl  suggested 
bv  Mr.  Fish  in  its  effect  is  eqiiivalent  to  dividing 
the  area  by  the  width,  the  width  being  assumed  equal 
to  the  wetted  perimeter.  The  wetted  perimeter  is  in- 
variably greater  than  the  width  and  consequently  Mr. 
Fish's  method  gives  too  large  a  hydraulic  radius. 

I  have  extensively  used  a  method  taking  the  wetted 
perimeter  as  equal  to  the  surface  width  plus  twice  the 
mean  depth.  This  scheme  is  correct  for  any  rectangular 
section.  In  view  of  the  fact  that,  owing  to  irregulari- 
ties of  the  stream  bed,  the  wetted  perimeter  is  almost 
invariably  greater  than  the  actual  measured  width  across 
the  bottom  plus  the  length  of  side  slopes,  it  appears 
that  this  method  will  give  very  nearly  correct  results 
for  all  large  river  cross-sections — although  theoretically 
it  gives  a  hydraulic  radius  somewhat  too  small  in  the 
case  of  a  trapezoidal  or  triangular  cross-section. 

Another  method  wliich  I  have  seen  used  consists  in 
measuring  the  wetted  perimeter  by  running  an  opisom- 
eter  over  the  i)lotted  cross-section.  This  method  is 
sometimes  used  even  where  the  vertical  scale  is  say  10 
ft.  per  in.  and  the  horizontal  scale  20  ft.  per  in.  It 
invariably  leads  to  error  in  both  the  wetted  perimeter 
and  hvdraulic  radius  if  the  vertical  and  horizontal  scales 
of  the  cross-section  are  not  the  same.— Robert  E.  Hok- 
Tox,  Albanv,  N.  Y. 


Engineering  operations  which  require  temporary  offices 
require  also  portable  drafting  boards  or  tables.    A  draft- 


A  Di'TiABi.K  ForniNfi  F)haktin(i-T.\ri.r  for 

FlKl.n   Ob'KHKB 

iug  board  resting  oti  liorHcs  or  trestles  is  unsatisfactory, 
HJiico  it  lacks  stnl)ility,  mid  tlic  trestles  take  up  valuable 
splice  when  packed  in  a  vchiclr.  Tlic  luruinpunying  skotcli 


shows  a  convenient  drafting  table  patterned  after  a  folding 
tablet  of  older  design.  This  one,  however,  is  steadier 
when  open  and  more  compact  when  closed.  It  has  been 
tried  out  long  enough  to  demonstrate  its  durability. — 
Walter  Lorixg  Webb,  Philadelphia,  Penn. 


Deep  side  ditches  for  the  drainage  of  earth  roads  are 
objectionable,  and  especially  so  in  these  days  when  the 
horse-drawn  country  vehicle  must  keep  well  on  the  side 
of  the  road  to  avoid  recklessly  driven  motor  cars.  Under 
such  conditions  subdrains  are  justified,  even  in  locations 
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Fi(i.  1.     Types  of  Subdrains  tor  Eakth  Eoads 

wliicli  are  not  noticeai)ly  damp  or  swampy.  Moreover,  it 
is  common  knowledge  that  there  are  nuuiy  roads  which 
would  be  i)ermanentiy  improved  by  some  form  of  sub- 
surface drainage  wliere  the  average  higlnvay  engineer 
would  not  consider  s.ich  drainage  at)solutely  essential. 

Sulxlraining  eartli  roads  is  neither  difficult  nor  exjien- 
sive,  but  takes  jndgnient  and  horse  sense.  Surface  water 
sliould  not  be  allowed  to  run  into  these  drains,  especially 
on  flat  grades,  or  tiiey  will  soon  become  plugged  up.  The 
drains  should  have  a  fall  of  not  less  than  0.3  ft.  per  100 
ft.,  and  should  have  outlets  into  side  ditt'hes  or  adjacent 
fields  and  streams  as  often  as  practicable.  When  this  is 
impossible  the  outlet  may  be  into  diverging  blind  drains. 
In  the  construction  of  subdrains  care  should  be  taken  to 
luiv(>  a  continiKuis  and  even  grade,  and  to  prevent  sand 
and  soft  earth  from  being  carried  in  by  the  first  storm 
whicli  comi'S  after  bai'kliUing  the  trench.  Low  poiuts 
where  saml  and  mud  will  collect  must  be  avo"ided.  Some 
inexpensive  types  of  siibdniin  are  shown  in  Fig.  1. 
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I'or  laving'  llu'sc  siiluliaiiis  lliiiiin  l>iiiikiii,  |{<iiicl  ('lUii- 
iniwiiHiiT  anil  l'rii\  iiuial  I'lii-^iiH'tT  tif  Ntiva  Siolia.  iccoiii- 
iiiiMitl'^  tlif  iiso  of  a  siiu|ilc  li(iint*-iiia<l('  |iliiiuli-liiic  level 
(Fig.  v).  Tt)  <;iailuat»'  lliis  instniiiu'iit  in  cslaliiisli  a  't'/, 
^'Hulf.  fi>r  cxaiitplc,  Itrinf,'  tlu-  iiislnimciit  to  a  love!  aloii;? 
thu  liiu'  t'T  tl"'  <li'iiiii  l»v  till'  UM'  III"  lilt"  spiiil  level  /■';  inaik 
Ila>  iriiter  »/< ;  tlieii  raise  llie  u|i<lraiii  end  llin>ii;;li  a  (lis 
laiHV  one-twentieth  of  the  leiij^'lli  of  the  hase  line  AC 
'i'lu<  |>lnnili  line  will  cross  the  hoard  !>!'!  in  some  line  away 
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Kiii.  ».     SiMi'i.i;   Li;vi;i.i\i;    I  \>ri;i  \i  i:\  i    mi;    Khm) 
Di;  \i\  Aci; 

from  the  center  <ili.  Mark  tills  crossiiiij  .n/.  'I'iie  s:mi(> 
gnde  ean  then  he  found  at  any  point  in  the  drain  by 
leveling  till  the  ])hnnh  line  crosses  at  ah.  and  then  raisinjj 
the  updrain  end  (or  lowering  the  other  end)  till  the 
plumb  line  crosses  again  at  .n/.  By  the  use  nf  siuli  a 
simple  instrument  an  intelligent  road  foreman  can  do  as 
efficient  work  for  the  purpose  as  an  engineer  with  a  wye- 
level. 

Rollisiig'  Wett  CoKacre^e  foir  M.©sx<dls 

The  consolidation  ul'  wet  concrete  liy  a  roller  which 
serves  also  to  give  the  desired  crown  to  the  roadway  is 
a  new  feature  which  has  been  introduced  by  Henry  L. 
Bowlby,  State  Highway  Engineer  of  Oregon,  who  is  the 
inventor  of  the  nuichine. 

A  steel  frame  extends  across  the  road  and  is  sup- 
ported at  each  end  by  a  pair  of  grooved  wheels  which 
ride  on  the  side  forms.  These  forms  are  substantially 
built   and    adjusted    carefully    to    grade.      Parallel    with 
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the  sills  of  this  frame  is  a  cast-iron  roller  long  enough 
to  cover  the  full  width  of  the  paved  roadway  and  liaving 
its  face  c-oncave  to  give  the  required  crown.  Cro.ss- 
timbers  resting  on  the  sills  carry  a  gasoline  motor  and 
a  c-ountershaft,  the  two  wheels  at  one  end  of  the  frame 
being  driven  from  the  countershaft  by  chains  and  sprocket 
wheels.     The   machine    weighs   about    U/a    tons   and    is 


said  to  be  .-upcrittr  to  and  cpiicker  than  liaiul  tiiiiiping  in 
making  the  concrete  denne  and  free  from  void'-. 

With  two-course  paving  the  concrete  for  the  base  {h 
mixed  moderately  dry  and  spn'nd  with  hoes.  \\  hen  thj.s 
has  been  deposited  for  a  <listanc4!  of  about  ^0  It.,  the 
roller  makes  oni?  trip  o\i'r  and  back.  Then  a  wi'tler 
mixture  is  deposileil  for  the  I'/^-in.  surface  and  at 
once  lolled,  a  lij^lit  wave  of  concrete  being  carrieil  in 
front  of  the  lollcr.  The  specilicatioiis  for  oiu'-cotirsr! 
paving  reipiire  (he  concrete  to  be  rolleij  at  least  four 
tunes,  and  when  moving  from  the  mixer  on  the  last  trip, 
the  ndlcr  must  be  raised  to  clear  the  coiicnMi'.  Aft(;r 
this,  tilt!  surl'a<'e  is  to  be  smoothed  with  a  template  and 
linished  with  wood  floats.  In  aitii;il  work,  the  \\>i:  of 
the  template  is  sometimes  oinilteij. 

Simple  aitadl   Ef5flcJeiratL  RecoirdlaBa^ 
sn&emits 

A  recording  gage  of  wry  simple  construction  and  par- 
liitularly  siiitai)le  for  the  rough  surroundings  usually 
attendant  on  the  measurement  of  sewage  flovr  by  weirs 
has  been   in  u.se  for  the  last  dozen  years  by  the  Massa- 


Ki(i.   1. 


SlMl'LE    EeCOUDING    G.\GE    FOR    MeA.SUKIN'C 

Sewagi:   Flow   ovku   Weiu 


chusetts  State  Hoard  of  Health  (now  State  l)e])artnient 
of  Health).  The  accompanying  view  (Fig.  1)  shows  a 
gage  under  typical  conditions.  Fig.  2  .shows  the  elements 
of  the  gage  and  Fig.  .'5  gives  drawings  of  all  the  details. 
The  gage  is  not  patented  and  is  unpatentable,  .so  any  one 
may  build  one  from  these  plans. 

The  gage  consists  of  a  coj)per  float,  to  which  a  rod 
and  pencil  are  attached,  and  a  cylindrical  dnmi,  which 
is  caiKsed  to  revolve  by  an  ordinary  8-day  clock  mechan- 
ism. The  float  rod  engages  in  two  brackets  which  are 
provided  with  roller  bearings.  The  ])aper  diagram  is 
fastened  upon  the  drum  by  pin  points  at  the  top  and 
bottom  and  by  rubber  bands.  The  elevation  of  the  start- 
ing point  in  relation  to  the  crest  of  the  weir  is  obtained 
bv  means  of  a  hook  ga>^c.     Thus  the  actual  head  on  the 
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weir  is  shown  on  the  diagram.  The  gage  is  very  sensi- 
tive and  operates  under  conditions  that  would  often  cause 
interference  with  a  more  elaborate  gage.  The  cost  of 
this  gage  is  only  about  $25  or  $30,  which  includes  $4 
for  the  8-day  clock  mechanism. 

The  following  is  a  list  of  materials  and  the  specifica- 
tions necessary  to  assure  a  satisfactory  job: 

"WOOD  M.A.TERIALS — 1  base  board,  11x8x2  in.;  1  back 
board.  ISUxK-in.  bottom.  SVi-in.  top  by  %  in.;  1  top  board. 
6x3>^-in.  back,  1%-in.  front  by  %  in.;  2  box  sides,  10\ix2%x 
%  in.;  1  box  end,  Sx2%x»i  in.;  1  cypress  strip,  7^6x%x%  in.; 
1  cypress  strip,  SxUxli  in.;  1  cypress  strip,  10»/4x%x%  In.; 
1  cypress  strip,  10V4x4x%  in  ;  1  cypress  strip,  10xlx%  in.;  1 
cypress  cylinder,  12x7  in    diameter. 

The  cypress  cylinder  is  built  up  of  small  pieces  of 
thoroughly  seasoned  cypress,  turned  on  a  steel  spindle 
and  bored  as  shown  on  the  drawing.  The  cylinder  is 
thoroughly  shellacked  or  varni-shed  with  a  waterproof 
coating,  both  on  the  inside  of  the  boring  and  on  the 
outer  surface.  A  cypress  guide  for  the  float  rod  3  ft. 
by  3  in.  by  1  in.,  grooved  and  slotted  as  shown  on  the 
drawing,  is  also  required. 

SPECIFICATIONS — AW  woodwork  is  thoroughly  seasoned 
cypress,  straight-grained,  clear  and  free  from  all  knots, 
shakes  and  other  imperfections.  All  parts  are  to  be  finished 
smooth  and  coated  with  at  least  th'-ee  coats  of  waterproof 
shellac  or  varnish. 


All  work  must  correspond  to  specified  dimensions,  and  all 
exposed  surfaces  and  all  surfaces  requiring  a  smooth  and 
even  bearing,  except  on  floats  and  float  receivers,  are  to  be 
smoothly  finished.  Brass  screws  of  the  proper  size  and  length 
specified  are  to  be  furnished  for  all  parts  requiring  them. 
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A,  RRvolving  Drum,  covered  by 
paper  that  receives  the 
record 

B,  Clock 

C,  Float 

D,  HoatRod 

E,  Braces  for  Float  Rod 

F,  Finger(engages  slide  in 

upright  H) 

G,  Pencil(bears  against 
paper  on  drum  A)       r 

J,  hook  Gaqe  Rod  ri 

K,  hook  Gage  Block       IS'll 
and  'Vernier 


■^Sewage  zz,  z^zz — ■_  — 

Fig.  2.    Assembly  Drawing  of  Gage 


METAL  MATERIALS — One  double-spring  engineer's  clock- 
works, standard  pattern,  as  made  by  Seth  Thomas.  Thomas- 
ton,  Conn.;  1  brass  unfinished  spur  gear,  7-in.  pitch  dia.,  i,4-in. 
hole,  168  teeth,  spoked  pattern   (Boston  Gear  Works  No.  275). 
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fasUnpit  oil  Hl(>i>l  Hplixllr,  mill  Hpliiillo  to  lii<  iiiriii'il  iiiul  l»<v- 
••(•d  UK  nIiowii  oil  th«  iIiuwIiik;  1  liruxH  iiiiMiiIhIiimI  Hpiir  )(•■<'■'. 
plain  piiltiTii,  <<j-tii.  pllcli  illii.,  ,",, -III.  IkiIk,  1'.'  ii«<ih  (MoNioii 
tl««r    WorkH    No.    "'>t),    fiiHtt'iK'iI    on    lioiir    liiiinl    of    clock    iih 

■  IMCinnl:      I      bniMH      loWlT     Npllllllo      llcill'llIK         I'l|Xl'-jX<4       III        JIM 

iihowii  on  the  ilriiwIiiK,  I -In.  wooil  hci-cwh;  1  tiriiHH  upper 
•plnillx  bcnrlliK — I'.ixl'-jX'i  In.  uh  hIiowii  on  tlio  dniwIiiK.  l-lii. 
wooil  «crpwii;  1  piilr  of  Ihiinm  IiIiikch,  with  crvwN — ■MlX4x^|  In., 
as  •hown  on  the  driiwIiiK,  1-ln.  wood  Mcrowa;  2  two-Inch 
lirrn**  9""  nnKlcH,  with  i<i|iiiir<>  corncrM,  %-ln.  wood  kci'cwh; 
1  briiKK  ImHc  fii.Mtciicrtt,  2'tix\x'i  In,  uh  hIiowii  on  tlic  ilriiw- 
Inv,  l-l"  wood  hci-cwh;  1  briiMH  Mtrlp.  J'Jx^ix,',  In.,  pcrforiitcd 
at  end*  mid  between  cntlH  nt  ii  dlNlmice  of  iilioiit  1  In.,  with 
holM  to  receive  "Si-ln.  brnss  cxciitcheoii  pliiH  No,  17  wire  kiiK" 
— ••culclieon  plus  to  be  fiiriiLMlied  by  the  contructor;  1  cop- 
per lloiil.  reinforced  us  hIiowii  In  the  driiwInK.  copper  Mlieet 
to  b«  No.  16  KUKe:  1  briiHH  flout  tube,  ine<lluiii  welRht  briiHH 
pIplnK.  ''J  •"•  '""■•  ■•  "•  loiiK,  threiidod  with  Htnniliird-pipe 
thread  IhrouKh  a  diHtnnco  of  \  In.  nt  one  eml;  1  Kalvmil/.ed- 
Iron  lloiit  receiver.  No.  16  nheet  Iron,  II  In.  lonK,  16  In.  dl«., 
ua  ahown  In  sketch,  with  wire  netting;  at  bottom;  2  lloat  roil 
RUldvs  with  friction  wheels,  and  appurteiianceH  as  shown  on 
drawliiK:  1  brass  strip,  l.'.x-'^jx'^  In.,  with  slot  13xMi  In.,  as 
ahown  on  drnwlnK.  Va-ln.  brass  wood  screws;  2  brass  KUlde- 
board  supports,  4M!XlxV4  In.,  as  shown  on  the  drawliiK;  1-ln. 
braaa  wood  screws;  1  brass  pencil  carrier,  as  shown  In 
sketch;  1  brass  pencil  Kuide,  as  shown  In  sketch;  1  piece  %-lu. 
hardened,  stIfT  brass  rod,  12  In.  lon^;  hooks  for  gaKe  rods, 
with  sockets,   and    '»-ln,    small    wire,   brass   wood   screws. 

The  Chief  Engineer  of  the  Massachusetts  State  Board 
of  Heultli  is  X.  H.  tuioiliiimgh  and  the  Assistant  Kngi- 
ni>er  is  R.  M.  Whittet,  to  whom  we  are  indebted  for  the 
details  of  this  gage. 


A  .-|HHially  lonipait  i)huit  for  screening  stone  and 
ijravel  is  made  with  telescoped  revolving  screens,  s<^  that 
three  screens  occupy  the  space  ordinarily  occupied  l)y  a 
single  screen,  while  less  shafting  and  a  smaller  structure 
are  required.  Tlie  screens  are  conical  and  are  placed  in 
(•ppasite  directions,  all  being  connected  to  form  one 
structure  driven  from  one  shaft.  The  construction  is 
shown  in  the  accompanying  drawing. 

The  material  is  delivered  by  a  spout  to  the  interior  of 
the  snialle.<t  or  inner  screen,  which  has  li/^-in.  holes, 
and  the  oversize  of  this  falls  out  from  the  end  into  a 
spout  or  conveyor  which  returns  it  to 
the  crusher.  The  material  passing 
through  this  first  screen  falls  upon  a 
conical  apron  attached  to  the  screen 
and  is  delivered  upon  the  surface  of 
the  higher  end  of  the  second  screen, 
which  has  -^-in.  holes.  The  l^l-in. 
material  passes  out  at  the  large  end 
of  this  screen  and  is  caught  by  a  chute 
or  conveyor.  The  finer  material  which 
passes  through  the  perforations  falls 
into  a  conical  apron  and  is  delivered 
to  the  upper  end  of  the  third  and  outer 
screen,  which  has  14-in.  holes. 

The  %-in.  material  rolls  out  at  the 
end  of  the  screen,  while  the  fine  stuff 
which  passes  through  the  perforations 
falls  into  a  trough  or  sand  spout  and 
goes  to  a  settling  tank  or  hopper. 
This  hopper  has  an  oscillating  move- 
ment, causing  the  wet  sand  to  flow  out  into  another 
spout  or  conveyor.  This  machine  is  the  invention  of 
Charles  Bie.sanz,  of  the  Biesanz  Stone  Co.,  Winona, 
-Minn.,  and  is  in  use  at  that  company's  stone  and  gravel 
plant. 
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'I'piitlnK  lliilldliiKN  for  Nrdlrmcnt  Itiirlnic  Mulitvny  fttnntruv- 
tlon  -In  order  lo  iiHcortaln  from  lime  to  timi:  If  Iheie  Is  any 
iiioveiiinnl  of  bullillMKs,  elevated  columiiH  or  other  Hlructuros 
iiloiiK  Iho  route  as  the  result  of  subway  work,  pormiinont 
Ix'iichmarkN  are  establlshuil  on  such  structurus,  A  kooiI  prac- 
tice Is  to  sol  all  the  marks  at  some  even-numbered  eleva- 
tion so  that  when  iheckliiK  the  elevation  of  Ihe  poliils  It  Is 
unnui'essary  to  have  the  orlKlnal  record  In  the  field,  as  any 
other  than  an  even  iiiinibered  elevation  Indicates  movement.  A 
record  of  the  elevations  Is  kept  on  8x1 1 -In.  sheets  which  give 
the  plan  of  Ihi?  building,  a  description  of  the  benchmark,  etc. 
Whenever  levels  ;  '-o  laken  on  a  buildInK  a  record  Is  made  on 
the  sheet  and  the  (llffciences  are  noted.  There  Is  a  gen- 
eral sheet  for  -ach  building.  A  sheet  of  similar  form  Is  used 
for  elevated-railway  columns.  In  ailditloii  ti  fixing  the  ele- 
vation of  some  pi'rmanent  mark  on  bullilinKs  and  elevated- 
railway  columns  these  structures  are  plumbed  so  that  the 
movements  due  to  construction  can  be  delected.  An  auxiliary 
base-line  Is  run  close  to  the  buildings  and  sights  are  taken 
with  a  transit  to  points  on  the  top  and  bottom  of  the  struct- 
ure. In  the  case  of  buildings,  marks  are  cut  on  the  wall  as 
near  the  roof  and  as  near  the  sidewalk  as  possible,  and 
sometimes  at  intermediate  points,  and  a  record  made  of  the 
reading  from  these  points  to  the  auxiliary  base-line.  Move- 
ment of  the  building  as  a  whole  as  will  as  any  change  in  In- 
clination can  then  be  detected.  In  the  ca.se  of  elevated-rail- 
way columns,  marks  are  cut  at  top  and  bottom  and  readings 
are  taken  to  the  auxiliary  base-line,  and  also  to  a  line  at 
right  angles  to  this  line  at  each  column,  so  that  movement  in 
any  direction  can  be  observed.  These  records  are  kept'  on 
Sxll-in.  .'<heets  similar  to  the  ones  for  settlement  levels. 
I'rior  to  l)cginiiing  construction  work,  an  e.xamination  is  made 
of  each  liuilding  which  might  he  .iffected  liy  the  work.  A  re- 
port is  made  of  the  condition  of  each  room  of  the  building  de- 
Hcriliing  all  the  defects  in  the  walLs,  ceilings  and  all  ordinary 
conditions  which  might  later  be  attributed  to  subway  work, 
.ind  in  addition  a  similar  record  is  made  of  the  condition  of 
tlie  exterior,  the  cellar  .and  the  loof. — P.  M.  Entenmann,  New 
York   Public   Service   Commission,   in    "Public   Service   Kecord," 

Sand  (ilasNeN  for  Timing  Asphalt  Mixing — At  the  Hastings, 
N.  Y.,  plant  of  tlie  Hastings  Pavement  Co.,  1-min.,  3-min.  or 
1-min,  sand  glasses  of  the  time-honored  hour-glass  type  aie 
used  to  time  the  mixing  of  the  asphalt-block  composition.  G. 
P.  Hemstreet,  Superintendent,  states  that  clocks  and  watches 
have  been  tried,  but  nothing  has  proved  so  satisfactory  as  the 
old-time  sand  glass.  This  fuinishes  the  suggestion  that  the 
same  device  might  be  employed  in  concrete  mixing  and  a 
variet.v  of  other  engineering  work  where  sliort  lime  intervals 
need   lo  be   measured   in    the   simplest  and   easiest    way. 


A  SroNB-AND-rjltAVEL  SCREENING  AND  WASHING  PlaNT   W  ITH  TeLIISCOI'ED 
AND   CONCENTKIC    CoNK'Al,    SciiKENS 


Dynamite  Famen  Kill  Rodents — A  simple  and  effective 
scheme  for  killing  destructive  small  animals  in  their  burrows 
has  been  discovered  (according  to  the  "Uupont  Magazine") 
by  Leonardo  Ruiz,  a  rancher,  of  Ravenna,  Calif.  About  1% 
or  2  In.  of  a  40%  dynamite  stick  is  wrapped  in  a  cloth  or 
paper  and  provided  with  a  fuse  but  no  detonator.  One  of 
these   charges    is   stuck    down    into   each    hole   and    some    loose 
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(Vi,  .  packed  around  the  fuse.  There  is  (or  should  be)  no 
e.\plosion  after  lighting  the  fuse;  the  dynamite  merely  burns, 
fllling  the  hole  with  dense  poisonous  fumes.  The  cost  of 
materials  is  about  2c.  per  hole. 

A    Calibration    Curve   for   Horizontal    Crlindrtcal    Tanks    of 

any  dimension,  shown  in  the  accompanying  figure,  has  been  de- 
veloped by  H.  J.  Elson,  325  Locust  St.,  St.  Louis,  Mo.  As  the 
curve  stands,  it  is  plotted  between  percent,  depth  and  percent, 
capacity.  But  it  may  be  adapted  for  any  particular  tank  by 
finding  the  total  capacity  in  gallons  (square  of  diameter  in 
feet,  multiplied  by  length  in  feet,  multiplied  by  47,  divided  by 
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8)  and  substituting  gallons  for  percentages.  The  measuring 
stick  in  the  tank  used  may  be  graduated  into  percentage  of 
depth  or  feet  and  inches  may  be  substituted  on  the  scale  by 
using  the  proper  proportions  of  diameter.  The  curve  is  de- 
signed for  square-ended  tanks;  for  dished-end  cylinders  it  is 
oniy  approximate.  Large-sized  reproductions  of  the  curve 
may  be  obtained  from  Mr.  Elson  or  from  the  Universal  Iron 
&  Supply  Co.,  tank  makers,  St.  Louis,  Mo. 

Com  of  HiKhway  .Survey* — The  following  information  is 
from  the  l!)14  report  of  the  State  Highway  Engineer  of  Idaho. 
Ordinarily,  the  organization  of  survey  parties  was  limited  to 
aliout  six  men  as  follows: 

Per  Month 

Transltmnn.   in  char»rc  of  part}    $12.'i 

Head    Chalnmun     ''jj 

\ikn.T    Chalnman     ^jj 

l,evelman      y' 

Kodman     j" 

Teamster-.Stakeman  with  team   '■> 

The  men  and  team  were  furnished  subsistence  In  the  Held. 

Except  In  timbered  countrv  where  one  or  two  axmen  are 
absolutely  necessary,  antl  also  a  cook  where  the  country  is 
Hparwely  settled  and  where  subsistence  at  towns  and  ranches 
fould  not  be  obtained,  much  of  the  work  was  done  with  a 
party  of  from  foiii-  to  six  men.  In  aviMagc  country  Much  a 
(lurty  Is  expected  lo  cover  an  nveiage  of  from  one  to  two 
miles  per  day,  the  amount  being  lesH  In  tlml)ered  and  iiioun- 
riilnous  country  and  greatly  lncreaned  In  level  open  country. 
The  record  of  some  of  the  parties  shows  as  high  as  eight  miles 
per  dny.  This,  of  course,  was  along  jiresent  scctlon-llne  roads 
whrre  thi>  progress  depended  \ipon  how  fast  levels  could  be 
taken,  (n  timbered  country  the  progreMM  depends  largely  upon 
how  fssl  n  lliii-  can  be  cut  by  the  axmi-ii  with  nil  hiind»  liu»y 
In  rough  lliiili.M.-d  .(iimtry.  II  Im  iibsolulilv  iiec-smiry  for  the 
chief  of  party   to  make  reconiiolssaiicu  of  the  country  ahead  of 


the  work,  and  select  the  governing  points  through  which  to 
run  the  line. 

For  this  retx.son  and  in  order  to  economize  as  much  as 
possible,  considerable  care  had  to  be  exercised  in  selecting 
men  who  were  competent  to  fill  the  position  above  that  for 
which  they  were  employed,  so  that  the  work  might  proceed 
■without  interruption. 

In  most  cases  a  highway  survey  cannot  be  carried  along 
over  rough  country  as  rapidly  as  a  railway  survey,  for  the 
leason  that  there  are  more  curves  to  avoid  heavy  cuts  and 
fills. 

COST  OF  ID.\HO  HIGHWAY  SURVEYS 

Av.  Max.  Av. 

Extent  Mi.    Mi.  Cost 

Miles          Character  of  of  Work  per    per  per            Total 

Sun-eyed           Country                Season  Done  Day  Day  Mi.            Cost 

.S3  6      Open,  hilly Nov.  *P.  &  L.  1.0     3  0  $30.7.5$  1,0.3-3.40 

30  5      Open,  level Dpc.  P.  3.0     3.3  23.68         722.46 

20.0      Valley,  rough Jan.-Ffb.  P.  &  L.  0.7     3.6  35  05         701.17 

20  0      Valley,  rough Mai.  P.  3.2     4.3  15.95         319.00 

92.0      Open,  level M.ar.-.\pr.  P.  5.4  10.5  0.77         623.14 

124.0      Open,  rou^h May-June  P.  3.0     7.2  9.09  1,127.19 

89.0      Open,  diversified..  June-July  P.  5.6     S.8  4.65         413.95 

38.0      Open,  very  hilly..   July-.\ug.  P.  4  L.  1.9     5.7  14.38         .546.22 

52  0      Valley,  rough .\ug.  P.  *  L.  1.44  4.4  28.97  1,. 506. 54 

30  0      Mountiiinous Sept.-Nov.  P.  &  L.  1.3     2.9  30.15         904  62 

36  0      Open,  rough Mar.  P.  &  L.  1.7     4  4  17.48         629  33 

112  1)      Open,  rough -\pril-July  P.  &  L.  1.3     4.4  26.00  2.912.20 

70  0      .Mountainous Nov-Feb.  P.  &  L.  0.96  2.1  43.20  3,024  57 

71  0      Mountainous .\ug.-Oct.  P.  &  L.  1.8     6.4  24.44  1,735.56 

187  0      Open,  rough Dec-May  P.  &  L.  2.3     7.9  11.90  2,222.37 

57.0      Open,  rough Junc-Aug.  P.  &  L.    2  8  8.1  9.07  516.50 

105  5      Open,  level Jan.-Apr.  P.  2.8  6.3  8.30  877.42 

62  0  Open,  diversified..  May-Juno  P.  2.5  8.0  7.77  482.15 

93  0  Open,  diversified. .  July-Aui.  P.  16  6.8  14.14  1,315.11 

010      Open,  rough Sept.-Oct.  P.  2.8  6  0  10.15  619.13 

24  0  Open,  diversified..  July  P.  6.0  8.8  6.19  148.59 

39.0  Open,  diversified..  Aug.  P.  3.9  5.5  4.76  185.80 

1446.6  $22,292.58 

Average  rost  per  mile,  $15.41. 
*  P.  indiratis  Preliminary  line .     I.,  indicates  Located  line. 

A  Novel  Methotl  of  Sea-AVnll  Construction  is  proposed  by 
A.  M.  Pegram.  of  Newburgh,  N.  Y.  Large  blocks  are  to  be 
made  by  pouring  concrete  into  wooden  packing  boxes  in 
place  where  the  wall  is  required.  According  to  the  scheme, 
the  boxes  are  to  be  lined  with  waterproofing  paper,  placed 
on  the  beach  at  low  water  and  filled  by  chuting  concrete 
from  a  mixer  on  a  near-by  bulkhead  or  shore.  Once  the  box 
is  filled,  the  cover  is  nailed  on  and  a  second  tier  of  blocks 
built  up  in  the  same  fashion,  the  construction  to  be  continued 
to  form  a  sea-wall.  Commencing  work  in  the  fall  when  the 
beach  is  already  made  up,  it  is  thought  that  the  undertow 
of  the  winter  as  the  work  progresses  will  cut  away  the 
beach  and  allow  the  blocks  to  settle  to  hard  bottom.  Mr. 
Pegram  estimates  that  on  the  Jersey  shore,  for  which  the 
scheme  is  originated,  such  a  wall  of  sufficient  strength  to 
survive  the  ordinary  Atlantic  weather  could  be  built  at  a 
cost  of  $16. .50  per  lin.ft. 

Another  Safety  Hook — A  safety  hook  approved  by  the 
Workmen's  Compensation  Service  Bureau  is  shown  herewith 
Although   intended    for   handling   ladles   in    foundries,   there    i> 


S\ii;iv   llooK 

no  reason  why  It  should  not  be  u»ed  on  other  service.  We  re 
cently  lulleil  attention  to  two  other  safi-ty  hooks.  In  our  Is 
Mue«  ol    Eeb.    IS  and   Aju      I.   p|).   :ir.:i  and  CM!,   respectlvelv . 


April  ;•:>.   IIMS 
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A  Refuse-Destlru&cttoir  Q\uiestios:& 

Thci  low  cost  111'  liydni-t'Ici'tric  powir  at  'rttmiitd.  Out.. 
'  ig  given  ns  tin-  inisoii  for  awiinliiii;  a  coiitnut  (iiotrd 
i>lMwlu>n<  in  tliis  issue)  ftu-  a  ISO-ton  lii^rli-tcniiu'ialun' 
rufuoo  tlostniilor  without  provision  lor  linit  utili/atioii 
in  powiT  proiiuition.  In  vii-w  of  tin-  fact  tliat  coniiiara- 
tivoly  ft'W  of  till'  "i'l  lii>j:li-tiMn|H'raIur('  destructors  previous- 
ly built  on  this  side  of  the  Atlantic  are  utilizinj,'  heat  ex- 
et'pt  for  work  purposes,  it  is  i)ertinent  to  ask  whetluir  our 
Amoriean  lities  irenerally.  at  least  those  of  the  United 
States,  would  not  do  well  to  cut  mit  heat-utilization  |)lants 
from  future  refuse-destructor  installations. 


A  Very  K^ow 


ce 


We  reported  in  the  Construction  News  sui)plenu'nt  last 
week  the  award  of  a  I'ontract  for  some  five  miles  of  hrick- 
paved  roads  which  arc  to  he  built  hv  the  New  York  Board 
of  Water  Supply  on  top  of  the  dikes  and  embankments 
around  the  Ashokan  reservoir  in  the  Catskills.  The  con- 
tract price  for  the  brick  jiavinfi  on  this  road  is  .$1.()0  per 
sq.yd.  This  does  not  include,  however,  the  concrete  foun- 
dation nor  tiie  cement  u.sed  in  <rrouting  the  brick,  which 
is  furnished  to  the  contractor.  The  contract  price  for 
the  foundation — concrete,  .")  in.  thick — is  .$:5  per  cu.yd.,  not 
including  the  cost  of  cement.  The  contract  ^iricc  for  the 
itMuent  is  ^\.'iO  per  barrel.  This  brings  the  total  cost  of 
the  brick  paving  to  about  $2.;30  per  sq.yd.,  ini'luding  the 
foundation.  How  low  this  figure  is  may  be  realized  when 
it  is  understood  tliat  the  brick  for  the  work  will  probably 
have  to  be  brought  from  Ohio  and  that  in  the  Ohio  paving- 
brick  districts  $2  per  sq.yd.  is  considered  a  fair  price  for 
brick  paving.  The  very  low  prices  on  this  contract  arc 
due  to  cxce])tional  conditions  which  are  seldom  dupli- 
(•ated.  Competition  among  contractors  is  very  sharp  at 
the  present  time,  and  tlie  successful  bidder  has  a  large 
plant  and  working  force  on  the  ground,  so  that  he  couhl 
afford  to  name  a  price  lower  than  any  other  contractor. 

The  specifications  for  the  brick  for  this  work  called 
for  "blocks  with  square  edges,  with  w'ire-cut  or  otherwise 
.•satisfactorily  roughened  side  surfaces  for  the  adhesion 
of  the  filler."  All  bricks  and  other  materials  are  to  be  at 
least  equal  to  the  si)ecifications  recommended  by  the  Na- 
tional Paving  Brick  Manufacturers  Association  in   li)l  1. 

The  engineers  of  the  Board  of  Water  Supply  have 
adopted  vitrified  brick  pavement  for  these  roads  in  the  be- 
lief that  the  small  e.\pen.<e  of  maintenance  of  the  roads 
will  more  than  oftset  their  greater  cost,  so  that  in  the  long 
run  they  will  be  the  chea])est  roads  the  city  could  build 
that  would  meet  the  requirements.  It  will  be  recalled 
that  the  Board  of  Water  Supply  engineers  proposed  to 
use  brick  paving  for  a  much  larger  mileage  of  roads 
around  the  Ashokan  reservoir,  contracts  for  which  were 
let  some  two  years  ago.  The  bids  at  that  time  received 
for  brick  paving,  however,  were  in  the  neighborhood  of 


$1  a  sq.yd.  higher  than  tiiosc  wlii<h  have  just  been  named  ; 
and  under  these  circumstances  the  linancial  dcjiartiniMit  oi 
the  citv  overruled  the  engineers  and  onl(;red  bituminous 
niar;i(l;itM  In  he  Used  instead  of  lirick  |iiiving. 

Tlh\e   Sana   Frainicn.sco  §4r^^|(le 

The  long  and  varied  liistory  of  struggles  for  municipal 
ownership  of  water-works  contains  no  chapter  hjiiger  (jr 
more  interesting  than  the  one  dealing  with  San  Francisco. 
There  was  reason  to  liope  that  the  chapter  would  he  com- 
l)leted  on  Apr.  20  when  the  people  voted  on  buying  the 
pro])erty  of  the  Spring  Valley  Water  Co.  on  an  agreed 
valuation  of  $;M,500,000.  A  "majority  of  6457  declared 
for  the  purchase,  but  a  two-thirds  majority  was  required 
and  so  the  project  was  defeated. 

The  defeat  bids  fair  to  prolong  to  at  least  forty  years 
the  movement  for  municipal  owmership  begun  38  years 
ago,  for  now  the  valuation  of  the  property,  which  was 
halted  when  a  purchase  price  was  agreed  on  by  represen- 
tatives of  the  city  and  company,  is  expected  to  proceed, 
and  it  seems  unlikely  that  it  will  be  completed  and  an- 
other purcha.se  vote  taken  within  less  than  two  years. 
The  energies  of  engineers  will  therefore  continue  to  be 
devoted  to  valuation  proceedings  instead  of  to  enlarging 
the  works. 

That  San  Franci.sco  will  eventually  own  its  water-works 
is  a  .safe  prediction.  For  years  it  has  been  the  only  city 
in  its  class  having  privately  owned  water-works.  The 
other  large  cities  of  the  country,  many  of  which  were 
once  served  with  water  by  private  companies,  established 
nninici])al  plants  by  purchase  or  construction  long  ago-^ 
except  that  the  change  at  New  Orleans  was  of  recent  date. 
Scores  of  smaller  cities  have  also  made  the  change,  and 
tliou.sands  of  cities,  large  and  small,  owned  their  water- 
works from  the  start.  The  example  of  its  sister  cities, 
both  in  the  United  States  and  abroad,  and  the  persistence 
with  which  San  Francisco  has  kept  up  the  struggle  for 
nearly  four  decades  unite  to  indicate  that  San  Francisco 
will  soon  be  in  the  municipal-ownership  column.  Al- 
ready it  has  built  a  special  fire-protection  system  of  water- 
supply  and  made  a  start  on  the  Hetch  Hetchy  project. 

Tlhi©  l^Sittes'Mglhitimess  of  Hnglh 


The  reinforced-concrete  standpipe  at  Attlehoro,  ^lass., 
has  long  been  the  subject  of  adverse  comment  and  the 
horrible  example  with  which  the  advocates  of  steel  tanks 
have  pointed  many  a  moral.  As  far  back  as  1909  the 
number  of  criticisms  of  the  structure  coming  to  this  office 
was  so  great  as  to  warrant  a  .special  trip  to  the  site  for 
the  express  purpose  of  examining  and  recording  its  con- 
dition. From  time  to  time  since  then  rumors  of  its  immi- 
nent collapse  have  had  more  or  less  currency  among  the 
laity,  and  its  splotched  appearance  has  been  the  common 
talk  of  those  engineers  who  realized  that  the  relation  of 
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surface  to  safetv'  was  not  necessarily  direct.  Until  quite 
recently  most  of  the  comments  and  criticisms  have  been 
by  word  of  mouth,  and  such  printed  statements  of  the 
condition  of  the  structure  as  existed  have  had  little  circu- 
lation. Within  the  past  few  months,  however,  the  condi- 
tion of  the  structure  has  come  in  for  a  good  deal  of  pub- 
lie  discussion  in  engineering  circles  in  New  England ; 
so  much,  in  fact,  that  we  have  thought  it  worth  while  to 
put  on  record  in  this  issue  a  brief  history  of  the  struc- 
ture and  some  description  of  its  past  and  present  condi- 
tions. This  is  particularly  timely  because  the  standpipe 
has  just  been  inclosed  in  a  brick  facing,  an  expensive 
confession  of  its  poor  appearance,  at  least. 

The  experience  with  the  Attleboro  standpipe  has  dupli- 
cated, possibly  in  a  more  pronounced  fashion,  the  exper- 
ience with  practically  everv-  reinforced-concrete  standpipe 
in  this  country  over  75  ft.  in  height.  This  means  that  for 
water  pressures  exceeding  30  lb.  per  sq.in.,  under  the 
methods  of  design  and  construction  which  have  hitherto 
prevailed,  it  is  nearly  impossible  to  procure  a  water-tight 
concrete  in  large  monolithic  structures;  for  heads  lower 
than  that  a  great  number  of  handsome  tanks  and  stand- 
pipes  testify  to  the  possibilities  of  a  water-tight  concrete 
and  for  heads  much  greater,  small,  carefully  made  pipe 
sections  are  in  successful  use. 

It  is,  then,  apparently  necessary  that  the  prevailing 
methods  of  building  such  high  standpipes  be  radically 
changed  if  they  are  to  continue  in  use.  According  to  L. 
J.  Mensch,  a  correspondent  in  this  week's  issue  of  ExGi- 
NEERixo  News,  certain  definite  precautions  in  design  and 
construction  may  be  taken  to  insure  a  water-tight  stand- 
pipe  for  heads  even  as  high  as  that  for  which  the  Attle- 
boro tank  was  designed.  His  precautions  comprise  a  rich 
mix,  the  observance  of  certain  generally  disregarded  con- 
ditions of  strain,  the  continuous  laying  of  the  concrete 
and  the  placing  of  an  inner  waterproofing  mat — all  of 
which  precautions,  according  to  our  col-respondent,  have 
been  long  followed  in  European  practice  with  entirely  suc- 
cessful results.  Some  of  them,  of  course,  are  common  to 
American  practice. 

These  appear  to  be  reasonable  instructions,  but,  unfor- 
tunately perhaps,  the  American  engineer  is  loath  to  accept 
rather  vague  testimony  as  to  European  practice  as  prece- 
dent for  his  own  structures.  What  he  wants  are  the  re- 
sults under  what  he  considers  comparable  conditions.  If, 
then,  a  tabulation  could  be  made  of  the  methods  and  ma- 
terials used  on  existing  American  standpipes  and  these 
data  tied  up  to  the  varial)le  present  conditions  of  the  struc- 
tures, some  definite  information,  quite  possibly  agreeing 
with  the  European  model,  might  be  made  available. 

Meanwhile,  it  will  l)e  well  to  recognize  that  most  of  the 
high  standpipes  which  have  been  giving  leakage  trouble 
were  built  some  years  ago,  when  the  standards  of  concret- 
ing w(!rc  not  quite  so  high  as  they  are  today.  This  does 
not  mean  that  the  strength  of  that  concrete  is  materially 
lower  than  that  of  the  best  modern  concrete,  but  it  does 
mean  that  ten  years  ago  engineers  and  contratrtora  did  not 
consider  it  worth  wliile  to  bestow  that  s<ru|)ulous  study  on 
materials,  mixing  and  placing  that  it  is  now  realized  can 
alone  produce  a  dense  concrete,  wiiter-tiglit  uiiilcr  liigh 
heads. 

Another  obvious  lesson  which  can  he  learned  from  tlie 
Attlchoro  tank  i.s  pointed  out  by  Mr.  Mcnsch.  Wliy  sub- 
ject tanks  «)r  standpipi-s  to  the  iindmhility  of  porous  per- 


colation under  a  very  high  head,  when  a  perfectly  tight 
concrete  can  be  guaranteed  under  a  much  lower  head, 
the  desired  capacity  being  gained  by  a  larger  diameter? 
The  topographical  conditions  at  standpipe  sites  rarely 
preclude  the  enlarging  of  the  horizontal  section  with  a 
corresponding  reduction  of  the  height. 

It  is  worth  considering,  too,  whether  it  would  not  be 
feasible  to  build  into  the  concrete  wall  of  the  tank  for 
the  lower  20  or  30  ft.,  say,  a  continuous  cylinder  of  sheet 
steel  against  which  an  interior  face  could  be  plastered  by 
the  cement-gun  or  some  other  method,  and  which  could  be 
used  in  construction  as  the  interior  form  for  the  concrete 
wall.  Such  a  cylinder  would  need  little  structural 
strength  and  would  act  as  an  effectual  dam  against  the 
water  at  the  place  where  the  water  pressure  was  highest. 
If  the  details  of  placing  it  could  be  worked  out,  it  could 
not  possibly  cost  as  much  as  a  heavy  waterproofing  mat 
such  as  was  finally  applied  at  the  Attleboro  and  the 
Westerly  standpipes. 

These  criticisms  should  not  be  construed  to  apply  to 
the  small  reinforced-concrete  standpipe  or  tank.  In  many 
places  good  appearance  is  so  important  as  to  demand  a 
concrete  structure  instead  of  the  ordinary  unattractive 
steel  tank,  and  experience  has  shown  that  with  due  care 
such  a  concrete  tank  can  be  built  so  as  to  give  complete 
satisfaction  both  from  a  structural  and  artistic  viewpoint. 
The  problem,  then,  is  merely  one  of  magnitude.  As- 
suming certain  careful  methods  of  design  and  construc- 
tion, it  is  quite  possible  to  make  a  water-tight  concrete 
wall  under  head  of,  say,  50  ft.  Will  not  those  same  meth- 
ods produce  equally  satisfactor}-' results  for  heads  of  100 
ft.? 


He^yy   Yo2°M  Coia= 

In  our  issue  of  Mar.  25  last  we  reported  a  meeting  of 
engineers  held  to  discuss  amendments  to  the  New  York 
constitution.  Elsewhere  in  this  issue  we  publish  in  full  the 
recommendations  adopted  by  a  committee  organized  after 
that  meeting  and  made  up  of  members  of  five  of  the  na- 
tional engineering  societies  and  two  of  the  engineering 
societies  located  in  New  York  City.  These  reconmienda- 
tions  have  been  printed  and  sent  to  each  member  of  the 
Constitutional  Convention  with  a  letter  explaining  why 
the  engineers  have  deemed  it  proper  to  put  their  views  be- 
fore the  convention.  The  general  tenor  of  this  letter  may 
be  judged  from  the  following  paragraph: 

We  are  In  accord  with  a  conservative  tendency  In  the 
convention,  and  believe  that  the  constitution  should  be  as 
brief  as  may  be  and  should  deal  mostly  with  principles  of 
Kovernment,  rather  than  with  details  of  organization,  but  we 
are  persuaded  that  the  technical  developments  of  the  period 
which  has  intervened  since  the  present  constitution  was 
adopted  have  Introduced  into  government  large  problems  In 
connection  with  public  works  and  utilities  requiring  legisla- 
tion which  should  be  based  on  constitutional  provisions. 

To  some  it  may  seem  outside  tlie  province  of  the  na- 
tional engineering  societies  to  interest  themselves  in 
amendments  to  the  New  York  constitution,  since  a  truly 
national  society  should  be  no  more  concerned  with  the 
provisions  of  the  New  York  constitution  than  with  the 
constitution  of  Maine  or  California.  But  important 
ihan''es  in  the  organic  law  of  New  York  arc  vcrv  likely 
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to  Ih'  ropiod  l)y  other  stntoH  of  the  ITnion.  If.  lluMi'fori', 
cngiiu'l'rs  inn  suctctMl  in  introduriiij,'  rcfoiiiirt  wliidi  will 
put  fnjriiuvrin;;  work  in  the  Stntfof  Ni'w  York  on  a  hfllcr 
buHi",  it  will  lu'  a  vnluaMi'  aiil  toward  similar  rffonns  in 
otluT  states. 

Of  llio  fif^'ht  ri'i'oinnicndalions  which  the  coniniitlcc  has 
Huhniittod.  six  have  to  do  with  thi>  orpuiization  of  tlu' 
state's  puhlic  sorviiv,  and  particularly  with  that  part  of 
the  |)ulilic  sorvicc  in  which  cn^int'crs  are  ouf^'a^'cd.  The 
i-oniniittco's  first  rccoinniondalion  is  that,  the  ollicc  of 
stnto  I'ujiinoor  and  surveyor  should  ho  aholishcd  and  that 
nil  puhlic  work  of  ovcry  sort  carried  on  hy  the  state 
should  he  ])laced  in  eharjie  of  a  Department  of  Kiifjineer- 
inp  and  Puhlic  Works.  If  nothiiifj  else  of  the  comniittee's 
rei-oniniendations  impresses  tiio  Constitutional  Convention, 
surely  it  must  ho  impressed  hy  the  fact  that  a  committee 
of  cu'rineors  unanimously  recommoiids  that  the  ollicc  of 
state  eniiineer  shall  l)e  aholishcd. 

E.xperienco  in  New  York  State  has  ahundantly  proven 
that  wlion  candidates  for  state  enf;;ineer  have  to  run  the 
gauntlet  of  nomination  and  election  hy  popular  vote,  it 
is  purely  a  matter  of  luck  if  an  engineer  of  competence 
and  integrity  receives  the  office.  A  party  noniiiuiting  con- 
vention generally  oxhau.sts  its  energy  in  the  fight  over  the 
candidates  for  governor  and  lieutenant-governor.  After 
that  matter  is  settled  the  delegates  are  chiefly  anxious 
to  get  the  rest  of  the  ticket  out  of  the  way  as  quickly  as 
possible  and  go  home.  Some  obscure  man  of  whom  not 
one  in  a  hundred  of  the  delegates  ever  heard,  may  be 
placed  in  nomination  for  a  minor  office,  and  his  choice 
is  made  by  acclamation.  Xor  is  there  likelihood  of  greater 
care  in  the  selection  wlicn  a  candidate  is  chosen  by  the  di- 
rect primary.  "What  does  the  average  voter  know  concern- 
ing the  relative  professional  qualifications  of  the  engi- 
neers competent  to  fill  the  office  of  state  engineer? 

Turning  now  to  the  recommendation  that  the  Depart- 
ment of  Engineering  and  Public  Works  should  be  headed 
by  three  commissioners,  it  will  be  noted  that  the  committee 
here  rejects  the  theory  that  the  way  to  get  results  is  to 
give  one  man  unlimited  power.  While  it  is  often  advis- 
able to  give  one  man  great  powers  in  the  execution  of 
some  specific  work,  it  is  not  wise  to  give  one  man  unlim- 
ited power  where  the  work  is  supervision  rather  than  exe- 
cution. 

The  proposed  Department  of  Engineering  and  Public 
Works  would  have  the  entire  responsii)ility  for  New 
York's  canal  system,  representing  an  investment  of  over 
$200,000,000;  of  the  state  highway  system,  costing  over 
$100,000,000  ;  of  all  the  buildings  owned  by  the  state,  from 
the  capitol  at  Alljany  to  the  structures  used  by  the  state 
for  charitable  and  penal  purposes,  hospitals,  asylums,  pris- 
ons, etc. ;  of  the  work  which  the  state  is  likely  to  undertake 
for  the  development  of  water-power  on  the  state's  lands; 
of  the  state's  forests,  and  of  work  undertaken  in  connec- 
tion with  its  resources  of  fish  and  game. 

It  will  be  obvious  that  the  administration  of  all  the.se 
varied  works  should  not  be  entrusted  to  one  man.  It 
will  be  obvious  also  that  the  duties  of  the  three  commis- 
sioners placed  in  control  of  this  department  will  not  be 
to  deal  with  the  details  of  any  particular  part  of  these 
vast  works,  but  to  select  competent  heads  for  each  sec- 
tion of  the  department's  work  and  to  see  to  it  that  these 
heads  administer  their  work  on  proper  lines. 

It  will  probably  take  away  tlie  breath  of  the  politicians 


when  they  read  the  recommondatif)n  that  thcHC  commis- 
sioners  Hhould  have  a  12-yr.  form  of  office;  and  it  in  per- 
haps too  much  to  hope  that  such  a  recommcMidatioii  will 
he  carried  out.  liut  the  underlying  idea  is  tin;  perform- 
ance of  the  puhlic  work  in  an  economical  and  efficient 
nuuiner  and  not  the  creation  of  places  for  political  work- 
ers. It  would  seem,  therefore,  that  the  12-yr.  term  of 
ollice  might  appeal  to  the  puhlic,  especially  at  this  time 
when  New  ^'ork  is  sorely  pressed  hy  tlu;  b>ird(!ii  of  heavy 
taxation  as  a  result  of  the  enormous  j:;ro\v\.h  in  state  and 
municipal  (expenses. 

If  anyone  thinks  that  the  12-yr.  term  of  office  is  too 
long,  wo  would  suggest  that  he  consider  whether  he  would 
care  to  invest  his  money  in  a  business  corporation,  the 
numagers  of  which  held  their  jjositions  only  for  short 
terms  and  with  the  understanding  that  they  would  prob- 
ably he  discharged  at  tlie  end  of  that  term  no  matter 
how  excellent  the  work  they  had  done.  One  of  the 
great  handicaps  which  prevent  the  government  business 
from  being  carried  on  efficiently  and  economically  is  that 
those  in  charge  are  elected  or  appointed  for  limited 
terms  and  are  in  many  cases  lost  to  the  ])ul)lic  service  ju.st 
when  tliey  have  become  thoroughly  familiar  with  and  ef- 
ficient in  the  performance  of  their  duties. 

The  principle  of  continuity  of  policy  is  ob.served  by 
having  only  one  commissioner  go  out  of  office  at  a  time. 
Two  commissioners  can  carry  on  the  w-ork  while  the  newly 
appointed  commissioner  is  gaining  his  experience. 

The  Department  of  Public  Utilities,  of  cour.se,  is  de- 
signed to  supersede  the  present  Public  Service  Com- 
missions for  the  First  and  Second  Districts.  It  will  be 
noted,  however,  that  the  powers  granted  to  this  depart- 
ment are  much  broader  than  those  posses.sed  by  the  pres- 
ent commissions.  It  would  have  the  power  to  supervise 
and  regulate  not  merely  the  franchise  corporations  operat- 
ing public  utilities,  but  all  work  carried  out  by  the  mu- 
nicipalities themselves. 

This  is  in  accord  with  the  experience  gained  in  Penn- 
sylvania, ]\lassachusetts,  Wisconsin,  and  eLsewhere.  It  is 
very  greatly  to  the  public  advantage  that  some  state  board 
shall  have  power  to  supervise  the  plans  adopted  by  cities 
for  their  public  works.  Tlic  department  would  supervise 
county  work  as  well ;  and  the  advisability  of  this  is  obvious 
to  anyone  who  realizes  how  much  inefficiency  and  political 
corruption  are  prevalent  in  the  carrying  on  of  county 
business  in  most  parts  of  the  United  States. 

It  is  worth  while  to  emphasize  the  clause  that  each 
commissioner  of  the  Department  of  Public  Utilities 
"should  have  had  experience  in  connection  with  public 
utilities  which  would  fit  him  for  the  duties  of  the  office, 
and  at  least  two  of  the  commissioners  should  be  profes- 
sional engineers  in  good  standing."  It  is  generally  agreed 
that  the  great  question  whether  state  control  of  public 
utilities  can  l)e  made  a  success  depends  more  than  anything 
else  on  the  character  and  ability  of  the  men  chosen  for 
appointment  on  our  public  service  commissions. 

Of  course,  we  must  recognize  that  the  quality  of  the  men 
selected  as  public  utility  commissioners  will  finally  de- 
pend upon  tlie  good  judgment  and  patriotism  of  the  gov- 
ernor making  the  appointment.  A  stream  cannot  rise 
higher  than  its  .source,  and  if  the  voters  bestow  the  office 
of  governor  on  some  third-rate  man,  he  will  be  apt  to 
select  third-rate  to  fifth-rate  men  for  his  appointees,  no 
matter  what  the  letter  of  the  constitution  may  require. 
There  can  surely  be  no  harm,  however,  in  embodying  in 
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the  oon.^titution  an  idea!  of  the  qualifications  these  offi- 
cers should  possess. 

Space  permits  only  brief  reference  to  the  seventli  and 
eighth  recommendations  of  the  committee.  The  first 
of  these  relates  to  the  question  which  has  so  often  agitate'd 
engineers — reform  in  the  practice  regarding  expert  testi- 
mony in  the  courts.  The  second  would  remove  the  fool- 
ish prohibition  now  in  the  constitution  against  the  cutting 
of  trees  in  the  state's  forest  reserve,  which  has  for  a  score 
of  years  prevented  the  state  from  making  business-like 
use  of  its  great  forest  tracts.  The  last  clause  also  aims 
to  make  possible  work  by  private  enterpri.se  for  the  de- 
velopment of  water-power,  land  drainage,  etc.,  through 
the  use  of  the  power  of  eminent  domain,  a  matter  dis- 
cu.s.sed  in  our  issue  of  Apr.  8,  1915,  p.  689. 

In  regard  to  this  latter  subject  it  may  be  noted  that  in 
the  incorporation  of  this  feature  in  the  constitution  some 
method  will  have  to  be  worked  out  of  safeguarding  its  use. 


In  otlicr  wolds,  some  public  authority  must  be  empowered 
to  say  what  private  enterprises  may  be  given  the  right  to 
condemn  private  property;  otherwise,  a  dangerous 
scramble  might  take  place  and  very  serious  infringement 
of  private  property  rights  might  occur. 

The  engineering  profession  as  a  whole  is  to  be  con- 
gratulated that  tliese  recommendations  to  the  New  York 
Constitutional  Convention  are  made  not  by  individual 
engineers  nor  any  single  engineering  society,  but  by  a 
committee  made  up  of  members  of  seven  of  the  leading 
engineering  societies  of  the  country.  The  committee, 
moreover,  lias  only  begun  its  work.  It  is  quite  within 
the  possibilities  that  the  committee  may  make  further 
recommendations  to  the  convention  concerning  other  mat- 
ters of  direct  interest  to  engineers ;  and  it  has  offered  its 
services  to  the  convention  for  advice  on  any  technical 
matters  of  importance  upon  which  the  convention  may  de- 
sire information. 
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TlhiersmiopIhiOia©  or  TeSetlb^er" 
inmoBiaetles' 

Sir — In  E.\c!i.\EEi:iXG  News,  Dec.  10,  1914,  p.  1172,  is 
an  article  descril)ing  the  use  of  so-called  "therniophone.s" 
for  indicating  temperatures  in  the  interior  of  the  Kensico 
dam.  I  should  like  to  know  who  invented  this  name  and 
why.  From  the  description,  the  instrument  indicates 
by  means  of  a  Wheatstone  bridge  and  galvanometer,  de- 
pending upon  the  variations  in  resistance  of  the  wires  ac- 
cording to  temperature ;  the  plienomenon  of  sound  has 
nothing  to  do  with  it.  Did  the  inventor  tiiink  that  be- 
cause a  "telephone"  enal)led  sound  to  l)e  detected  at  a 
distance,  tlicrefore  a  "themiophone"  should  mean  an  in- 
strument for  detecting  temperatures  at  a  distance?  This 
is  like  the  etymology  of  a  slang  word  once  current — 
"locofoco";  meaning,  I  believe,  a  self-lighting  device,  ig- 
Morantly  named  so  hecau.'^e  the  inventor  apparently 
thought  "loconiotive"  meant  self-moving,  therefore  "loco- 
foco"  should  mean  producing  fire  of  itself. 

In  these  days  of  tremendous  development  of  the  natural 
sciences  we  cannot  afford  to  spend  much  time  on  studying 
the  dead  languages  (in  .spite  of  the  debt  owed  to  them 
by  our  own),  but  it  appears  to  me  that  there  ought  to  be 
enough  knowledge  abroad  to  prevent  useful  inventions 
from  being  made  ridiculous  by  barbarous  misnomers.  I 
may  be  answered  by  the  disclosure  of  a  tele|)h()ne  attach- 
ment, heretofore  unmentioned;  but  I  am  waiting  to  be 
nhown. 

II.  .(.   Kknnkdv. 

Tacoma.   Wasb..    Mar.   '^O,    \'.)\:>. 

\  (fndoiibtcdly,  "tclctherniomcter"  would  be  a  better 
word  for  the  instrument  in  (|ucsti(in.  The  um-  of  "tlicrmo- 
jihone"  probably  aro.-<c  from  a  fonner  use  of  a  teleplioiic 
receiver  a»  nn  indi<  (it<<r  of  electric  balance  of  a  Wheatstone 
briilge.  However,  the  author  and  the  editor  errecl  with 
loiiimon  practice,  a.s  tiumy  similur  articles  in  engineering 
lilciidirc  will  testify.—  MlHToii.] 


Prop)©!?  IDesa^im  s^imdl  Cosas^rtuicftaoEa 

Japes 


Sir — In  lonnection  with  your  current  discussion  of  con- 
crete tanks  and  standpipes,  I  would  like  to  submit  what  I 
consider  to  be  some  of  the  essential  requirements  of  good 
concrete-tank  design  and  construction. 

It  must  be  kept  in  mind  that  ordinary  1:2:4  concrete, 
even  if  well  tamped  and  spaded,  is  not  waterproof  for 
pressures  of  more  than  a  few  feet  of  water.  Laboratory- 
tests  may  prove  such  concrete  waterproof  for  higher 
pressures;  in  practice  an  absolutely  uniform  mixture  is 
nearly  impossible  to  obtain  and  there  will  be  spots  where 
the  mixture  is  1:3:6  or  worse.  The  writer  would  ad- 
vise a  concrete  mi.xture  of  one  part  cement  to  1.3  part  ag- 
gregate for  a  head  of  water  of  80  to  100  ft. ;  for  heads 
of  50  to  70  ft.,  a  1 :  1.5  mix;  for  heads  of  30  to  40  ft.,  a 
1:2  mix;  and  for  smaller  heads,  a  1:2.25  mix.  These 
mixtures  are  based  on  French  practice,  where  concrete 
tanks  have  been  in  use  for  50  yr.  and  where  the  walls  are 
made  much  thinner  than  in  this  country.  Even  thick 
walls  will  not  show  up  well,  if  the  aggregate  is  increased 
by  more  than  50  per  cent,  over  the  above-mentioned  fig- 
ures. 

Such  rich  mi.xtures  cost  only  $1  to  $2  per  yard  more 
than  a  1:2:4  mixture,  amounting  only  to  5c.  per  .sq.ft.  of 
tank  wall  in  medium-sized  tanks  and  to  15c.  in  the  largest 
tanks,  or  to  about  $100  in  the  Westerly  tank  and  about 
$1500  in  the  Attleboro  tank. 

Even  rich  mixtures  and  careful  workmanship  do  not 
jirevent  leaks  in  construction  joints;  it  is  therefore  best 
to  build  im|)ortant  tanks  in  a  continuous  operation,  as 
is  commonly  done  in  grain-elevator  construction.  Even 
with  this  method  of  construction,  no  one  but  an  amateur 
would  e.\|U'ct  a  tank  to  be  ab.solutcly  water-tight.  This 
can  be  assured  only  by  n  carefully  and  skillfully  applied 
water|)roo(ing  coat.  In  tanks  of  moderate  height,  this 
coat  should  consist  of  a  so-called  slush  coat  of  nt'at  cement 
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apptifd  witli  a  linisli.  folluwi'il  liy  twn  coiits  of  al«nil  '  ,s-i"- 
coniciit  mortar  t»f  a  1  :  1  mix,  t«'m|»'r<'(l  with  liyilnilt(l 
lime.  For  lii;;lu>r  tanks,  a  coat  of  tlw  lu'st  rt'liiu'd  as|)lialt 
of  such  consistency  lliat  it  can  !»•  a|t|ilic(l  cold  with  a 
tmwol  about  ,'a  in.  thick  and  covered  with  a  l\eavy  coat  of 
cement  mortar  for  protection  will  ;;ive  a  waterproof  struc- 
ture. 

Most  of  the  hi^di  concrete  staniipijies  in  tills  country 
are  not  water-tijjht  hecaiise  their  strnctunil  desi^ni  is  great- 
ly at  fault.  These  tanks.  althon;;h  u(  unusual  sizes,  were 
tlesi^ned  as  thin  pipes  of  uniform  pressures  throufihout 
without  end-restraint.  While  this  nuiy  he  doiu'  pro|)erly 
in  steel  tanks,  it  leads  to  had  desijrn  in  concrete  tanks  on 
account  of  the  jireat  thickness  of  the  walls.  The  walls 
are  comparatively  heavy  and, 
tlmufjfh  without  coniu'ction  to 
the  hottom,  can  sustain  a  con- 
siderahle  cantilever  action. 

The  elastic  deformation  of 
a  concrete  tank  with  a  uni- 
form thickness  I  of  the  walls, 
it'  unrestrained  at  the  hot- 
tom, is  denoted  in  accompany- 
injr  fifiure  by  the  line  AB'. 
The  increase  of  radius  in  the  Attlehoro  tank,  for  e.xample, 
would  amount  to  1  in.  at  the  bottom.  The  restraint  will 
cause  the  tank  to  deform  accordinjj  to  the  line  ACDB, 
producing:  a  maximum  negative  moment  at  B  with  tensile 
stresses  at  the  inside  of  the  wall,  and  a  maximum  positive 
moment  at  D  with  tensile  stresses  at  the  outside  of  the 
wall.  With  r  and  t  in  feet,  tlie  height  of  the  point  D 
above  the  bottom  varies  from  0.4  rt  for  values  of  rt  of 
about  10  to  0.12  rt  for  values  of  rt  of  about  100.  The 
exact  theory  may  be  found  in  Grashof's  EJasticiidt  und 
Festigkeit,  Berlin,  1878,  and  simplifications  of  the  the- 
or}'  have  appeared  in  Beton  und  Eisen  in  many  issue? 
since  1907. 

For  the  Attleboro  tank,  for  example,  Mg  =  6.3,000  ft.- 
ib.  per  lin.ft.  and  M^  =  13,200  ft.-lb.  per  lin.ft.,  re- 
quiring 1.9  and  O.G  sq.in.  per  lin.ft.  of  high-carbon  steel 
reinforcement  respectively.  As  this  reinforcement  is  ab- 
sent, we  need  not  be  surprised  that  the  concrete  is  spalling 
and  the  tank  unsatisfactory.  On  account  of  the  cantilever 
action,  a  portion  of  the  water  pressure  is  transmitted 
through  the  bottom,  causing  there  circumferential  and 
radial  stresses. 

To  counteract  the  cantilever  action,  some  engineers  have 
advocated  separating  the  tank  walls  from  the  bottom,  but 
theory  shows  that  the  walls  cannot  move  even  if  set  on 
frictionless  bearings  before  the  cantilever  action  is  ex- 
hausted, because  the  interior  work  to  deform  the  lower 
portion  of  the  tank  as  a  cylinder  is  a  great  multiple  of 
the  work  necessary  to  deform  it  as  a  cantilever.  In  addi- 
tion, there  exists  a  considerable  friction  at  the  base  even  if 
graphite  and  copper  bearings  are  introduced,  because  it  is 
practically  impossible  to  produce  a  plane  joint,  and  the 
contact  surfaces  are  undulating  in  both  directions,  greatly 
diminishing  the  movement.  The  cost  of  the  joint  is,  as  a 
rule,  greater  than  the  cost  of  providing  the  proper  amount 
of  vertical  reinforcing  as  above  outlined. 

Another  great  mistake  generally  made  in  tank  design 
is  the  use  of  great  heights  in  comparison  to  the  diame- 
ter of  the  tanks,  not  only  involving  a  greater  amount  of 
concrete  and  steel  and  formwork,  but  also  making  the 


task  of  Willi  Tproiiling  more  dilliiiilt.  ,\  tank  10  ft.  in  di- 
ameter and  fit)  ft.  high  is  considerably  more  expensive 
than  a  lank  .'lO  ft.  in  iliiimcler  and  :{H  ft.  high,  the  coHt 
of  roof  and  clcviitcd  linllnni  .iImi  ln-iiig  (on-idered. 

I  J.  ./.   Mkn'scii. 
|;tH  \.  hii  Salic  St.,  Chicago,  111.,  Miir.  .;i.  I:M.".. 


Pro|{ressive  Asxle  Fracfttmires 

Sir — h'cfcrring  to  your  editorial  of  .Mar.  11  on  the 
iircakage  of  the  truck  axle  causing  a  wre(;k  at  Woodlyn  on 
the  Baltimore  &  Ohio  K.R.  I  have  seen  and  examined  a 
large  number  of  such  cases  of  progressive  or,  as  they  are 
sonu'times  called,  detail  fractures,  not  only  in  axles  from 
loconu)tives  and  railway  cans,  but  also  in  sucii  automobile 
parts  as  drive  and  clilferential  shafts,  steering  knuckles 
and  crankshafts.  Many  cases  have  also  been  ol)served  in 
miscellaneous  parts  of  machines.  In  each  case  there  has 
been  cither  a  reversal  of  strain  in  the  ])iece  or  else  repeated 
apjilication  and  release  of  the  load.  In  most  cases  the 
breakage  occurred  at  a  corner,  so  to  speak,  where  there 
was  an  aiirupt  cliangc  in  section,  the  location  being  gen- 
erally accompanied  by  either  a  sharj)  corner  or  a  very 
small  fillet.  It  is  not  recalled  that  such  a  fracture  ever 
developed  in  the  presence  of  a  large  fillet  except  in  a  few 
cases,  two  of  which  were  as  follows: 

A  number  of  old-type  locomotives  continually  broke 
their  main  crankpins,  cither  just  inside  or  just  outside  of 
the  flange  between  the  side-rod  bearing  and  the  wheel 
hub.  An  increase  in  the  size  of  this  pin,  using  the  same 
quality  of  material,  had  .stopi)ed  the  trouble  entirely;  but 
for  my  own  information  I  figured  out  the  stress  in  the 
old-style  pins,  using  11.  L.  Pomeroy's  formulas,  which 
appeared  in  a  series  of  articles  in  the  Railroad  Gazette 
about  that  time.  The  re.sults  showed  a  fiber  stress  of 
about  19,000  lb.  per  sq.in. ;  and  as  the  elastic  limit  of  the 
steel  used  was  prol)ably  not  over  40,000  lb.,  the  cause  of 
the  difficulty  was  evident. 

The  second  case  was  the  experience  of  a  railroad  in  con- 
nection with  car  axles.  Many  years  ago  the  metal  used 
was  changed  from  wrought  iron  to  steel ;  and  as  it  was 
felt  that  a  material  nearly  like  wrought  iron  in  its  physi- 
cal characteristics  would  be  suitable  and  proper,  low-car- 
bon steel,  I  think  of  about  0.20  carbon,  was  used.  These 
axles  were  applied  in  the  regular  course  of  repairs,  and, 
much  to  the  surprise  of  everyone,  they  began  to  develop 
detail  fractures.  The  result  was  that  it  became  necessary 
to  increase  the  elastic  limit  by  increasing  the  carbon  con- 
tent.    After  this  was  done  there  was  no  more  trouble. 

The  two  cases  illustrate  the  common  methods  of  avoid- 
ing detail  fractures — that  i.s,  decreasing  the  fiber  stress  by 
increasing  the  size  and  increasing  the  elastic  limit  by  a 
change  in  material.  The  result  in  both  cases  is  the  bring- 
ing about  of  a  proper  ratio  between  the  fiber  stress  and  the 
elastic  limit. 

Xow  in  my  experience,  with  the  exception  of  the  above 
two  cases  and  one  or  two  others  of  the  same  character, 
the  percentage  of  failures  by  detail  fracture  is  very  small, 
and  the  trouble  may  be  frequently  assigned  to  improper 
construction  or  adjustment  of  parts,  such  as  permitting 
the  bearings  of  an  automobile  .crankshaft  to  become  loose 
or  badly  worn,  thus  increasing  the  fiber  stress  beyond  the 
point  for  which  it  was  designed. 

It  is  undoubtedly  true  that  the  breakage  of  the  axle 
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referred  to  in  your  editorial  was  one  of  but  very  few  in- 
stances of  difficulty  with  the  particular  design,  and  it 
would  not  be  surprising  if  it  were  an  entirely  isolated  case. 
It  certainly  is  not  an  ordinary  case  of  detail  fracture,  nor 
can  it  be  ascribed  to  the  usual  causes  of  such  breaks. 

The  essential  points  are,  in  my  opinion,  that  the  break- 
-age  is  in  the  largest  part  of  the  axle  and  that  this  break 
occurs  at  the  peculiar  score  referred  to. 

It  would  appear  that  the  only  difference  between  this 
axle  and  probably  hundreds  of  others  of  the  same  design, 
which  have  been  giving  no  trouble,  is  the  score.  It  would 
therefore  appear  proper  to  conclude  that  the  score  was 
the  cause  of  the  breakage. 

It  does  not  seem  credible  that,  if  any  such  fiber  stress 
as  stated  in  your  editorial  is  produced  by  impact,  as  you 
suggest,  any  axle  at  all  could  stand  up,  as  all  axles  are 
subjected  to  the  same  strain.  In  the  case  of  the  main 
crankpins  cited  above,  the  ratio  of  elastic  limit  to  fiber 
stress  was  not  greater  than  2.2  to  1 ;  or,  as  it  might  be 
stated,  the  factor  of  safetv  based  on  the  elastic  limit  was 
2.2. 

If  the  writer's  recollection  is  not  in  error,  in  the  articles 
above  referred  to  Mr.  Pomeroy  showed  that,  for  alternat- 
ing stresses,  the  factor  of  safety  based  on  the  elastic  limit 
should  be  between  4  and  5,  and  that  if  it  is  less  than  4, 
detail  fractures  will  result.  It  is  also  the  recollection  of 
the  writer  that  these  figures  are  based  on  static  stresses. 

It  is  not,  therefore,  believed  necessary  to  assume  that 
a  fiber  stress  of  35,000  lb.  was  generated  in  the  axle  re- 
ferred to  to  account  for  the  fracture. 

It  is  a  matter  of  common  knowledge  that  nicking  a  bar 
of  steel  will  make  it  break  under  bending  strain  much 
more  easily  than  will  a  similar  bar  of  a  size  equal  to  that 
at  the  bottom  of  the  nick,  and  that  the  nick  may  be  made 
by  a  hacksaw  or  in  a  shaper ;  so  that  the  question  of  shock 
does  not  enter,  as  would  be  the  case  if  a  chisel  were  used 
to  make  the  nick. 

It  is  believed  also  that  tensile  tests  of  such  nicked  speci- 
mens show  the  same  tensile  strength  per  square  inch 
as  in  the  original  section.  But  I  do  not  recall  any  bend- 
ing tests  made  on  nicked  specimens,  nor  any  tests  of  such 
pieces  under  alternating  stress,  comparing  the  results  with 
the  strength  of  normal  pieces. 

In  a  general  way  it  would  seem  that  sharp  corners, 
nicks  and  similar  peculiarities  concentrate  the  strain  in 
some  way,  either  increasing  the  fiber  stress  or  decreasing 
the  resisting  power  of  the  section  at  that  point,  though 
why  this  occurs  or  the  exact  method  of  its  occurrence,  I 
do  not  know. 

In  this  particular  ca.se,  therefore,  it  would  appear  en- 
tirely plausible  that  the  score  was  the  cause  of  the  trouble. 

It  might  be  possible  that  one  of  the  following  condi- 
tions could  have  contributed  to  the  breakage — and  indeed 
they  may  be  the  controlling  causes  in  other  ca.sea  of  detail 
fracture,  while  sharp  corners,  nicks,  etc.,  may  be  inciden- 
tal and  not  basic  in  their  influence: 

(1)  Segregation  of  some  of  tlie  elements  at  the  broken 
section.  This  might  be  shown  by  a  microscopical  exam- 
ination. 

(2)  Imfiropcr  heat  treatment  at  some  time  during  the 
manufacture  or  use  of  the  axle. 

The  microscope  should  disclose  any  such  condition. 

I  believe  that  it  .sliould  not  be  overlooked  that  i)hyHical 
te.sta  cannot  give  the  conditions  at  the  line  of  fnicturo, 
and  that  in  ca-ses  of  segregation  or  improper  heat  treat- 


ment the  microscope  will  give  more  and  better  informa- 
tion than  can  be  obtained  by  any  other  method. 

I  would  also  call  your  attention  to  the  reference  on 
pp.  26  and  29  of  vol.  6  of  the  Journal  of  the  Institute  of 
Metals.  I  am  not  personally  familiar  with  the  researches 
of  Ewing  and  Humphrey  and  of  Stanton,  but  it  would 
appear  possible  that  the  score  around  the  axle  distorted 
the  metal  sufficiently  to  cause  minute  cracks  on  the  ex- 
terior of  the  surface  and  for  a  minute  distance  below  it. 
If  the  start  is  made,  it  is  not  difficult  to  see  what  the 
result  will  be. 

It  may  be  that  the  researches  above  referred  to  would 
throw  the  light  on  the  subject  necessary  to  give  a  complete 
explanation.  I  believe  very  strongly  that  the  use  of  a 
microscope  in  a  case  of  this  kind  is  of  far  more  service 
than  any  chemical  or  physical  test,  because  by  its  use  the 
physical  characteristics  of  the  metal  can  be  actually  ob- 
served without  injury  to  the  apparently  defective  parts. 

"S.  W.  Miller. 

No.  Pearl  and  Tivoli  St.,  Albany,  N.  Y.,  Mar.  27,  1915. 

[It  is  true  that  Mr.  Howard's  report  on  the  Woodlyn 
accident  emphasized  the  circumferential  score  on  the 
surface  of  the  axle  as  the  probable  starting  point  of  the 
detail  fractvire  and  its  probable  cause.  The  scoring,  how- 
ever, as  shown  in  the  views  accompanying  the  report,  ap- 
pears to  have  been  hardly  more  than  a  faint  scratch  on  the 
surface  of  the  axle.  If  so  slight  a  surface  imperfection 
can  cause  the  fracture  of  a  piece  of  steel  71/^  in.  in  diam- 
eter when  subjected  to  transverse  stress,  the  fact  ought 
to  be  more  widely  known  to  engineers.  For  that  matter 
the  fact  that  our  correspondent  points  out  that  a  nick  or 
an  abrupt  change  in  cross-section  greatly  reduces  the 
transverse  strength  of  a  piece  of  metal  ought  to  be  more 
generally  appreciated  by  engineers. — Editor.] 
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The  lift  bridge  at  Falrport,  N.  T.,  described  by  Charles  R. 
Waters  in  our  issue  of  Apr.  15,  page  704,  was  fabricated  and 
erected  by  the  Lackawanna  Bridge  Co.  as  subcontractor  under 
H.  S.  Kerbaugh,  the  general  contractor  for  this  section  of  the 
Barge  Canal.  The  Lackawanna  Bridge  Co,  built  12  bridges 
and    two   steel    guard    gates   on   this   contract. 

CoEasttruac^aoim  of  a  6»°Fto  Se^- 

irmeiratail^BlocM   Sewer 

Hy  Ben'j.vmin  Wilk* 

The  construction  of  a  6-ft.  segmental  vitrificd-block 
sewer  9114  ft.  long,  at  Virginia,  Minn.,  a  city  of  15,000 
population  on  the  Iron  Range,  marks  the  introduction  of 
a  new  style  of  sewer  in  that  section  of  the  state.  The 
sewer  is  the  largest  of  its  kind,  in  the  knowledge  of  the 
writer,  so  far  constructed  in  Minnesota.  It  acts  as  the 
main  outlet  sewer  for  the  storm  water  of  the  city  and  also 
as  the  carrier  of  the  overflow  from  the  sanitary  sewers. 
Engineers  are  watching  it  with  much  interest,  as  the  mate- 
rial used  is  cheaper  than  the  pipe  now  being  generally  em- 
ployed and  can  be  laid  with  much  greater  speed. 

The  sewer  was  laid  on  an  0.0S%  grade,  and  the  digging 
ninged  fi-om  12  to  27  ft.  in  depth.  The  line  lay  along  a 
wagon  toad  for  about  a  mile  and  then  beside  a  railroad 
track,  which  made  it  necessary  to  lay  out  several  curves 
in  order  not  In  trespass  on  private  ])ropcrty  and  still  keep 

•AHHlHtnnl   f'lly    KiiKlncor,   VlrKlnla,   Minn. 
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»w«v  fixiii  t'"'  loiitls.  Tliifu  Hinipio  curvert  up  to  H"  ami 
M  loll)?  «•'<  ••*'*  f*'  "'"'1  '""'  •' '  rt'vurs(<(l  curvo  I^O  ft.  loiif^ 
ffOro  onsily   roumlcd   l>y   (lu«   usi«  of  tln>  scjjiim'IiI    blocks. 

Excnvntii)ii  was  doiio  hv  a  stoam  shovel  wiiitli  travcli-d 
directly  over  the  sower  on  Iv'xiv'-iii.  hy  '.i'i-{\.  liiiiiMis. 
The  boom  was  loiij;  t'lioujjli  to  di^;  17  ft.,  niid  the  dirt  wuh 
thrown  to  I'illuT  side,  wliiclu'vcr  was  most  convciiiciit. 
The  shovel  was  self-propellin;r  and  was  on  a  swivel,  \vhi<li 
allowed  it  to  take  the  tiinliers  from  hehiiid  and  place  them 
abend  of  itself.  When  the  extra  di;;;;in';  was  only  a  couple 
effect  more  than  the  shovel  co\dd  di;;,  lahorers  handled  it 
hv  shovel  to  the  surface  in  the  usual  method,  hut  when 
thedi^jjlinjl  went  down  farther,  skijjs  were  used,  built  up  of 

iiuiuher  of  ."^-in.  liiniiers  sided  nj)  on  three  sides,  hut  the 
..'nolo  skip  was  small  enoufjli  to  he  easily  handled  in  the 
Uencli.  The  skips  were  hoisted  out  l>y  a  clamshell  after 
the  oranj;e-peel  had  been  taken  olf  and  cables  attached  to 
the  skips.  In  this  way  several  skips  could  be  worked  in 
the  troneli  at  one  time. 


stngKcrcd  oh  in  the  laying  of  brick.  With  this  arrange- 
ment the  springing  line  came  in  the  middle  of  the  block 
at  the  (piartcr  point,  making  a  much  Htrong(;r  soction  than 
if  there  were  a  joint  at  the;  springing  lino.  The  blocks 
being  grooved  both  longitudinally  and  horizontally,  very 
little  cementing  was  lu-eded  to  nuik(!  the  joints  secure. 

Kacli  segment,  bloik  was  2  ft.  long  and  ?•/,  in.  thick 
and  weighed  !)U  lb.  Twenty  segments  made;  up  the  com- 
plete circle.  The  blocks  were  unloaded  from  the  cars  and 
placed  alongside  of  the  trench.  Tliey  were  then  slid  down 
on  i)lanks  into  convenient  jiosition  for  the  layers. 

When  the  lower  half  of  the  sower  was  finished  a  num- 
ber of  feet  alieail,  a  semicircular  form  of  wood  (Figs.  2 
and  .'5 )  about  K!  ft.  long  on  a  fi-ft.  diametcir  and  sup- 
ported by  a  triangular  arrangement  resting  on  the  blocks 
already  in  place  was  nsed  for  the  upper  half  of  the  sewer. 
On  this  form  the  men  would  place  the  blocks  as  fast  as 
they  were  lowered.  A  (!oating  of  cement  mortar  would 
then   1)0  smeared   over  the  joints.      Sucli   a   coating   was 


Lavinu  a  G-Ft.   Segmental  Vit!!Ii-ikii-1;lolk   Sewer  at  Virginia,  Minn. 

(1,  Reading  for  backfilling.  2,  Laying  the  invert  blocks.  3,  Scooping  out  the  trench  bottom  for  the  invert  blocks.     The  trench 
bracing  and   the  arch   centering  may  be  seen  in   2  and   3) 


Digging  was  mostly  through  hard  clay,  though  consid- 
erable rock  was  struck  for  a  distance  of  1400  ft.  through 
the  deepest  digging.  The  sides  of  the  trench  were  sup- 
ported at  intervals  of  5  ft.  by  bracing  made  up  of  two 
3.xl2-in.  timbers  and  two  jacks.  The  only  time  when 
there  was  much  caving  was  during  a  very  wet  season  of 
three  weeks.  The  excavation  was  carried  on  night  and 
day,  and  as  much  as  130  lin.ft.  was  dug  in  24  hours. 

The  bottom  of  the  trench  was  rounded  out  by  hand 
lalwr  (Fig.  3)  to  receive  the  segment  blocks  directly, 
though  at  first  a  1-in.  layer  of  a  1  to  5  sand-cement  mi.x- 
ture  was  used  as  a  cushion.  The  hitter  method  was  dis- 
carded when  the  digging  was  found  to  be  good.  To  secure 
a  well-rounded  bottom,  grades  were  set  every  25  ft.  on 
boards  nailed  to  the  jacks  and  the  depth  of  digging  noted 
thereon.  On  curves  the  grades  were  set  every  10  ft. 
Directly  underneath  the  grade  stake  a  semicircular  form 
made  up  of  boards  so  that  its  width  was  the  same  as  the 
thickness  of  the  pipe  was  so  placed  that  its  upper  side 
was  at  sewer  grade,  so  that  a  string  stret^-hed  from  the 
center  of  the  form  to  the  invert  of  the  pipe  already  in 
would  be  the  grade  of  the  invert. 

The  first  row  of  blocks  was  laid  directly  underneath  the 
string,  half  of  the  block  to  one  side  and  half  to  the  other 
(Fig.  2),  so  that  there  was  no  joint  at  the  invert.  The 
other  rows  were  then  built  alongside  of  this  bottom  row, 


also  used  on  the  inside  of  the  pipe.  The  last  block  of 
the  circle  had  to  be  shoved  into  place  longitudinally. 

When  the  severe  cold  weather  came,  in  November,  sala- 
manders w'cre  tised  to  keep  the  cement  and  sand  w-arm 
and  the  sides  of  the  trench  from  freezing.  With  the  tem- 
perature down  to  — 25°  F.,  as  it  was  during  the  latter 
part  of  December,  a  canvas  covering  was  used. 

The  backfilling  ( Fig.  1 )  was  started  as  soon  as  the 
cement  had  a  good  chance  to  set.  From  the  surface  men 
Avould  shovel  the  dirt  into  the  open  space  at  the  springing 
line.  The  long  drop  from  the  siirface  was  almost  suffi- 
cient for  the  dirt  to  l)e  compacted,  but  the  best  method  is 
to  have  the  dirt  rammed  in  at  the  springing  line.  After 
this  preliminary  filling  in  had  been  done,  a  clamshell,  as 
well  as  a  dragline  working  from  a  gasoline  engine  known 
as  a  "sky-bow,"  was  used  for  the  rest  of  the  backfilling. 
Care  was  necessary  to  see  that  no  rocks  were  allowed  to 
drop  any  distance  on  the  pipe. 

When  the  backfilling  was  completed  men  were  sent 
through  the  sewer  "pointing  up"  any  joints  that  might 
have  opened  up  by  action  of  the  dropping  of  the  dirt  on 
the  pipe.     A  rich   cement-mortar   mixture  was   used. 

The  contractors  were  Lawrence-McC'ann  Co.,  of  Vir- 
ginia, Minn.  The  plans  and  specifications  were  prepared 
and  the  work  was  done  under  the  direction  of  E.  F.  John- 
son, City  Engineer. 
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By  Willis  Whited* 


SYNOPSIS — In  emjineering  ivorh  the  value  of  a 
definite  integral  must  often  he  determined,  when 
the  integration  cannot  he  performed.  Various  for- 
mulas which  have  been  proposed  for  this  work 
are  given,  and  hy  applying  them  to  eleven  func- 
iions  which  coidd  he  integrated,  the  correct  result 
is  compared  with  the  results  given  by  the  several 
formulas.  The  polygon  method  is  shown  to  he 
crude,  Simpson's  rule  much  more  precise,  hut  an- 
other Cotes  form  via  >:fill  more  precise  while  just 
as  easy  to  apphj. 

Engineers  and  other  students  of  applied  mathematics 
occasionally  have  to  obtain  the  values  of  deiinite  integrals 
which  cannot  be  determined  by  the  ordinary  methods  of 
integration.  Various  approximate  methods  have  been 
devised  for  accomplishing  this  purpose,  a  few  of  which 
are  herewith  presented.  The  demonstrations  are,  in  some 
cases,  long  and  tedious  and  require  a  considerable  knowl- 


are  tlie  extreme  ordinate?,  ij.,  y,,  .  .  .  yn  are  the 
intermediate  ordinates,  n  is  the  number  of  interval.-;  (iu 
this  case  all  equal)  between  the  ordinates,  a  and  b  are 
the  extreme  abscissas,  and  h  is  the  distance  between  con- 
secutive ordinates.  This  method  is  the  simplest  of  all 
and  can  be  made  fairly  accurate  by  making  h  small. 

2.  Cotes'  Method — Cotes'  method,  published  in  17'2'2, 
is  based  on  the  fact  that  a  parabola  can  be  passed  through 
the  ends  of  any  number  of  successive  ordinates,  the  de- 
gree of  the  parabola  being  one  less  than  the  number  of 
ordinates.  i.e.,  a  common  parabola  can  be  passed  through 
three  points,  a  cubic  parabola  through  four  points,  a 
quartic  parabola  through  five  points,  etc. 

Let  the  space  ah  be  divided  into  n  equal  parts.  If  n 
is  even,  a  series  of  common  parabolas  can  be  passed 
through  the  ends  of  the  ordinates.  If  n  is  divisible  by 
3,  a  series  of  cubic  parabolas  can  be  used,  and  if  n  is 
divisible  by  4,  5,  6,  7,  etc.,  a  series  of  quartic,  quiutic, 
sextic,  septic,  etc.,  parabola.;  can  be  used,  or  a  combina- 
tion of  parabolas  can  be  used. 


ERRORS  OF  APPROXIMATE  INTEGR.\TION  FORMULAS  FOR  ELEVEN  FUNCTIONS 


Formula 

(1) 
(2) 
(3) 
(4) 
(5) 
(7) 
(8) 
(9) 

Fen.  (a) 
+  .001140183 

—  000000153 

—  .000000610 
+  .000000207 
+  .000000213 

Fen.  (b) 

—  0324115 

—  .002.5061 

—  0042966 

—  0013503 

—  (X)10737 
+  .0001365 

—  .6657847 

Fen.  (c) 
—  .0062747 
+  .001176S 
—0046845 
+  .0015591 
+  .0058659 

+  :  0026259 

Fen.  (d) 
+  .0001.531 

—  .0073747 

—  .0150046 

—  003460S 

—  .0012708 

+  .6i7443i 

Fen.  (e) 
+000433651 
+  .000001482 
+  .000003279 
+000000073 
+ . 000000043 

■+000000073 
—  .000026214 

Fen.  (0 
+2 .  848224 

—  004490 

—  008531 

—  001494 
—  .001257 

Fen.  (g) 
+  0000275 
+  0000084 
+  0000095 
+  0000079 
+  .0000076 

Fen.  (h) 
+  0344235 
+  .0049937 
+  .0082939 
+  .0029419 
+  0023535 
—  0002679 

Fen.  (k) 
+011382 
—000031 

—  000054 

—  .000012 

—  .000012 

-.001431 ■ 

Fen.  (1) 

—  .0003172 
+  .0000004 
+ ,  00(XX)06 
+ ,  00(KX)02 
+  .0000002 

+  0000343 

Fen.  (m) 
+  .0721333 

—  .0023687 

—  .0038232 

—  .0017265 

—  0012052 
+  .0000619 

— .6o6iio65i 

(3  terms) . . 
—  .316798 

+  .0000089 

+  .0118288 

—  .0090572 

edge  of  higher  mathematics.  We  will,  therefore,  con- 
fine ourselves  to  a  brief  discussion  of  the  methods,  the 
kinds  of  problems  to  which  they  appear  to  be  most  ap- 
plicable, and  the  degree  of  accuracy  secured,  and  refer 
to  various  treati-ses  for  demonstrations.  The  references 
will  be  to  books  which  are  not  out  of  print,  but,  unfortu- 
nately, some  are  in  foreign  languages. 

Approximate  methods  of  integration  are  used,  not  only 
for  evaluating  stated  definite  integrals,  but  also  for  in- 
tegrating unknown  functions,  of  which  a  series  of  values 
is  known  by  measurement  or  experiment. 

The  writer  has  chosen  a  number  of  functions  which 
could  be  exactly  integrated,  applied  the  various  approxi- 
mate methods  to  them,  and  compared  the  results  with 
the  correct  values  of  the  integrals  between  stated  limits 
of  the  variable.  The  results  of  the  coni])ari.son  are  tabu- 
lated farther  below.  The  values  in  the  table  represent 
the  areas  of  figures  bounded  by  the  graphs  of  the  func- 
tions and  the  terminal  ordinates. 

1.  I'olygon  Method — What  may  be  called  the  polygon 
method  consists  of  substituting  for  the  true  curve  a  ])oly- 
gon  passing  through  the  ends  of  equidistant  ordinates. 
This  nu'tliod  is  well  known.  Its  accurncy  depends  on  how 
(lose  the  ordinates  are  spaced,  liy  tbis  tnclbod,  tlic  I'dt- 
iiinla  for  tbe  area  is: 


If  ra   ^   3  and  the  curve  is  a  common  parabola,  the 
area  is 

A    -    h    (1/^    +    4y.,    4-    //3)    h 

If  n  =  3  and  the  curve  is  a  cubic  parabola, 

4  =  %  (yi  +  3y,  +  3^3  +  //,)  h 

If  n  =  4  and  the  curve  is  a  quartic  parabola, 

A  =  V45  (7//1  +  32y,  -f  VZy,  +  3->y,  +  7//,)  h 
If  n  =  5  and  the  curve  is  a  quintic  parabola, 
^  =ill(Hyi  +  3^2  +  2^3  +'iy,  +  -iy,->r\ly^)h 

If  n.  =  6  and  the  curve  is  a  sextic  parabola, 

^  =  T^  (,'/i  +  oy,  +  2/3  +  G//4  +  i/:.  +  ''/y,-.  4-  !/;)  /' 
Obviously,  if  n  is  any  even  number  and  a  succession  of 
common  parabolas  is  used  for  successive  pairs  of  siiacos. 
the  formula  becomes, 
+  4  y-,  +  y., 

!/j    +   4  IU   +   tfo 

y.  +  4  ;/„  + 


A 


i/T  +  4  y,  +  V, 


('  f{x)d. 


i-=H.'/,  +  -t.'/-.  +  '-i.'/:,+  l.'/4  + 


-  jj-{x)dx  =  h{^y+y,^y,. 


!ln  -\- 


.'/,.  I   I 


in  which,  as  in  nil  lli 


rniulii-i  III  1)1' 

given, 

.'/i 

(1) 

and  ;/„  ^  , 

tlllfl  lllKhwiiv 

|...,.i,r 

trill 

Til,  IhinlM- 

t  //  „  -f-  //„  + 1)  // 

CM 

This  is  known   as  Simpson's   llulc  and   was   published 

by  him  in  1743.     As  can  be  seen,  it  is  only  a  particular 

(ase  of  Cotes'  method. 

If  n  is  a  multiple  of  3,  and  a  succession  of  cubic  para- 
bolas is  used  in  similar  manner,  the  following  I'onnnia  is 
(ililiiini'd  : 

J    /  (.'•)  dx  =  I  (//,  +  3  //.,  4-  3  //,  +  2  // ,  -f-  3  ,/,  -f-  .  .  . 
3  //„  +  //,.  .^  ,)  /'  (3) 


April  'i'.K    I'.M.')  K  N  (I  1  N  K  !•:  If 

If  fi  i.s  a  iiMilli|il(>  of  I,  and  (|iiarli('  paraliolas  art-  iisnl. 


I  N  ( ;     N  !•;  w  s 


Hll 


+  Wi  ,/,    \-  ...  -A-i  ,,„  -{-  7  (/,.  ,  ,W* 
li  (I  N  a  iiiiilliplf  of  <!, 

I    /  (..-^  (/.»•  -    ."o  (//,   -f-  ■''  //,    1    //,  +  'i  ,'/.,   +  //a  +  •>  .'/„ 

-F  'i  If.  +  :>  //^  4  . .  .  ')  //„  -f  //,.  ,.  i)  //  (■'>) 

Th«'  foriiuila  derived  frmii  ilie  (|iiinlie  |iMrnlii)la  is  riioie 
coniplieati'd  and  was  imiI  used. 

Till'  loinparative  nciuraey  nf  these  various  fonniilns  is 
shown  heluw. 

{'ott's'  method  is  explained  and  the  f^eiieral  formulas 
ilerived  in  .iordan.  Cutirs  d'Ana I !/.•<(•,  V(d.  2,  -Ul  ed..  pj). 
135  to  1 '.';». 

3.  Laijrainjc's  Form  Ilia — The  fornuda  i;iveii  in  .Iordan 
at  the  fool  of  ]).  Iv'G, 

i-r  —  rt^) .  .  (x  —  a„) 
(rt,  —  «,).  .(rt,  —  rt„) 


j  '/  (./•)  iIj-  -     //  |.l  ./•  Ui)  +  /  (ri  +  /i)  +        .  /  {h  —  h). 


(2  /'  -  2)7 


\f-'--Hlj}        P''-'ia)\ 


(In  -   l) 


(6) 


is  known  as  Lagrange's  interpolation  formula  and  is  dis- 
cussed in  Chrystal's  Tcrlbook-  of  Algebra,  5th  ed..  Part 
I,  p.  450.  To  adapt  the  notation  of  the  present  artiele  to 
that  formula,  suhstitute  f(x)  for  0(.c),  a  for  a^,  {a  -\-  h) 
for  cu,  (a  +  2//)  for  Us,  etc. 

4.  Gauss'  Method — Another  method,  which  is  more  ac- 
curate than  any  of  those  given  ahove,  but  generally  eou- 
siderably  more  laborious,  is  known  as  Gauss'  method  and 
is  discussed  quite  fully  in  Kieport's  Intcgral-Rechnung, 
9th  ed.,  p.  371.    The  formula  follows: 

jf  (.r)  (f.r  =  //r,  [(?/,,  +  1/^2)  +  (1/2,1  +  I/2.2)  +  •    • 
>ln\  +  'Jn:z)]  +  ''"■•.  [(.'/i  :t  +  .'/1.4)   +   (i/2.a  +  Ih.i)   +    ■  ■  ■ 

(>/n.3   +    >/n.4)]  (-) 

ill  which 

.'/„.i  =/["  +  h  (in  —  i  —  a)] 
lln.z  =  /  [('  +  1i  (-1  n  —  2  +  '/)] 

Vn.Z    =  /  [^   +  /'    (i  «   —  2  —  ,i)] 
//n.4    =/['>   +fl    (i>l   —  2    +   ,^)] 

aS  =  i  (3  —  0.4  V^n),  or  a  =  0.(J7i)!)(J2087 

,ii  =  4  (3  -f  0.4  V~^^50),  o;-  ,j  =  1.722272623 

'■1=1  +  iV  V  30  =  1.3042!K)310 

r.,  =  l—^ig-V  30  =  0.G95709090 

A  iih  =  h  —  a 

If  the  operator  is  quite  expert  in  liandling  radicals,  this 
method  can  often  be  made  quite  simple.  A  more  accurate 
formula  can  be  obtained  by  Gauss'  method,  but  it  in- 
volves the  solution  of  a  bicubic  equation  and  was  therefore 
not  tried. 

5.  Eulefs  Method  is  given  by  Jordan  in  his  Cours 
d' Analyse,  Vol.  2,  3d  ed.,  p.  119.  Its  ajjplication  is,  in 
many  cases,  quite  simple,  if  the  successive  differential  co- 
eflBcicnts  of  the  function  are  not  too  complicated.  Some- 
times it  converges  quite  rapidly  and  sometimes  not.  It 
has  the  advantage  that  the  operator  can,  judge  fairly 
closely  as  to  his  maximum  error. 


in  which  /'  f"  .  .  .  denote  firH',  second,  ete.,  dilTer- 
eiilial  coellicientH  of  /(j),  and  T,,  B.^  .  .  .  arc 
known  as  Hernoulli's  numbers:  Z^i  =  ^,  li^  =  Vao*  ^^3  = 
/<•.■'  ''i  —  /  ■.toy''r,  —  /  nn>  "n  —  /ztso'  "7  —  / '»  ^'-^* 
It  will  be  observed  that  the  first  term  of  tlie  second  mem- 
ber is  the  same  as  formula  (1)  above. 

A  formula  was  given  in  Knoinkkuing  News,  Jan.  18, 
I  SIM,  l)y  W.  V.  Durand,  without  demonstration.  It  is  as 
I  ul  lows': 

£/  (./;)  d.c  =  //  (0.1  //,   +1.1  1/.^  +  y^  +  //,  -f     .  . 

l.I//„  -fO. ■!//„  +  0  (9> 

Numerical  Compahison  of  Diffukbnt  Foumulas 

Below  are  a  number  of  functions  which  were  tested  by 
some  of  the  metliods  given  al)ove.  The  true  value  of  the 
integral  is  given  with  the  function.  The  values  found 
l)y  the  several  approximation  formulas  are  tabulated  on 
tiic  opposite  page. 

J-»1.2  J     _j_    2;2 

X  tan-^  X  dx  =  — ~—  tan~'^  x  —  \x 
0  * 

=  0.408790638 
(b)         r  '  log  X  dx  =  X  {log  x  —  \)  =  9.2697202 


'12       d: 


dx 


6  a;  +  13 


^  =  log  (.r 


3 


(e)         fi- 

Jl2      X 


+  V  x-i  —  6  a;  +  13)  =  3.4041107 
=  taii-^  e'  =  0.7853919 


=  % 


0.693147181 


(f)    ■    jj'^ ,-nog.rd.,- 

J  .0.12 
0 


{Jog 


\)  =  709.810676 


dx 


.      1  3  +  2  .T 
V  1  —  3  a;  —  X-  V  13 


=  0.1338071 
5510205 


f  15      ^dx  1  1 

(1^)     X   (i^=r^=2{i-xy-r^x  =  '' 

/•I  -' 
(k)         I       :/■  sill  .'■  dx  =  sin  X  —  x  cos  x  =  0.4972116 

Jq 

(.00' 
sin  X  dx  =  —  cos  x  =  0.500000 
.  0 

^'")      Jo" a^  + 7^  +  12  =  ^  ^'  -'■^■  +  ''  '^^^  (•^-  +  '^ 
—  27  log  {x  -f  3)  =  33.26801696 

KicsuLTs  OF  Numerical  Comparison — It  will  be  ob- 
served that  formula  (9)  is  considerably  more  accurate 
than  (1)  and  scarcely  more  laborious,  and  that  formula 
(5)  is  generally  more  accurate  than  any  of  the  other 
Cotes  formulas,  although  but  little  more  trouble  to  apply. 
Formula    (8)    was   applied    in   only   one   case;   in   some 
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cases  the  series  converges  very  slowly  and  in  others  the 
successive  differential  coefficients  are  quite  complicated. 
If  the  function  is  unknown  and  the  ordinates  are  not 
equidistant,  being  determined  by  observation  or  experi- 
ment, the  integral  can  be  determined  approximately  by 
passing  parabolas  through  the  various  points  by  means 
of  formula  (6)  and  calculating  their  areas  separately. 
This  method  is  rather  laborious,  but  is  generally  much 
more  accurate  than  passing  a  polygon  through  the  points. 


of  Ena^aEaeers  WL^C" 


A  committee  of  engineers,  representing  four  national 
engineering  societies  and  two  engineering  societies  of  New 
York  City,  has  formulated  suggestions  for  the  amendment 
of  the  Con.stitution  of  New  York  and  submitted  them 
on  Apr.  20  to  the  members  of  the  Constitutional  Conven- 
tion, now  in  session.    The  suggestions  are  as  follows : 

PRINCIPLES  TO   BE   OBSERVED   IX   AMENDING   THE   CON- 
STITUTION OP  NEW  YORK  STATE 
The   Constitution   should   insure: 

a.  A  short  ballot,  making  possible  close  scrutiny  of  the 
qualifications  of  all  candidates  and  concentrated  responsibility 
of  elected  officers. 

b.  Tenure  of  office  for  all  elected  officials,  for  heads  of 
departments,  and  for  bureau  heads,  of  sufficient  duration  to 
attract  competent  men  and  to  permit  them  to  become  in- 
creasingly efficient  in  the  discharge  of  their  duties. 

c.  A  continuing  policy  in  the  organization  and  control  of 
all  departments,  so  that  appropriations  may  be  spent  most 
economically  and   work  carried  on  most  efficiently. 

d.  Selection  of  heads  of  departments  by  appointment  in- 
stead of  election  by  popular  vote. 

e.  Ample  opportunity  for  the  proper  development  of  natu- 
ral  resources. 

f.  Recognition  of  the  value  of  technical  advice  through 
the  inclusion  of  professional  engineers  in  the  membership  of 
departments  or  courts  where  such  advice  is  essential  to  the 
proper  conduct  of  the  work  or  adjudication  of  the  matters 
Involved. 

RECOMMENDATIONS 

1.  The  elective  office  of  the  State  Engineer  and  Surveyor 
should  be  abolished,  and  the  duties  should  be  transferred  to 
the  Department  of  Engineering  and  Public  Works  herein- 
after proposed. 

2.  A  Department  of  Engineering  and  Public  Works  should 
be  created,  to  be  headed  by  three  commissioners  appointed 
by  the  Governor,  each  to  have  a  twelve-year  term  of  office 
so  arranged  that  a  vacancy  will  be  created  every  four  years 
Immediately  after  the  inauguration  of  a  new  Governor.  Com- 
missioners should  be  eligible  for  reappointment.  At  least 
one  commissioner  should  be  a  professional  engineer  in  good 
standing  in  his  profession,  and  earh  should  have  had  exper- 
ience that  would  fit  him  for  the  duties  of  the  office.  At  Itrast 
one  and  not  more  than  two  commissioners  should  be  residents 
of  New  York   City. 

This  department  should  have  charge  of  public  lands  and 
boundary  survey.s;  of  V)ulldlngs,  parks,  highways,  canals  and 
other  public  works.  Including  design,  construction,  mainte- 
nance, and  operation;  an<l  of  the  conservation  and  develop- 
ment   of   state    rei«ourcea 

This  department  should  be  divided  Into  suitable  bureaus. 
Each  bureau  charged  with  ri'sponilblllty  for  engineering  work 
should  be  headed  by  a  chief  engineer  selected  by  the  com- 
missioners with  sole  regard  to  his  peculiar  fitness  for  the 
duties  of  the  bureau. 

3.  A  Department  of  Public  Utilities  should  be  created,  to 
be  headed  by  five  commlHslonerH  appointed  by  the  Governor, 
each  to  have  a  ten-yenr  term  of  office  so  arranged  that  a 
vnrnnry  will  be  created  every  two  years.  rommlsHlonors 
should  be  eligible  for  reapi>olnf ment.  At  least  two  coniinl.s- 
slonnrs  should  be  professional  engineers  In  good  standing  In 
the  profp.sslon.  fCnch  nppolnteo  should  have  had  experience 
In  connection  with  public  utilities  which  would  fit  him  for 
the  duties  of  th€i  office.  At  least  two  and  not  more  than 
three   commissioners   should    ho    residents   of   New   York    City. 

This  department  should  regulate  and  supervise  all  com- 
mon carriers,  all  water-supply,  Irrigation,  drainage,  gas, 
power,    lighting,   heating,    Intelllgence-transmlttlnK   and   other 


public-utility  corporations  operating  within  the  limits  of 
New  York  State,  including  similar  activities  on  the  part  of 
any  other  state  department  or  political  subdivision  of  the 
state. 

This  department  should  be  divided  into  such  bureaus  as 
may  be  essential.  Each  engineering  bureau  should  be  ad- 
ministered by  a  chief  engineer  selected  with  sole  regard  to 
his  peculiar  fitness  for  the  office,  and  he  should  have  power, 
subject  to  the  approval  of  the  commissioners,  to  select  and 
appoint  such  division  engineers  as  are  essential  to  the  proper 
conduct  of  his  office. 

4.  In  case  provision  be  made  in  the  Constitution  for  the 
creation  of  one  or  more  departments  or  commissions  charged 
with  responsibility  for  regulating,  supervising,  and  inspecting 
buildings  and  the  equipment  thereof,  trades,  mines,  industries 
or  labor,  each  such  department  or  commission  should  include 
in  its  membership  at  least  one  professional  engineer  in  good 
standing  in  his  profession.  Commissioners  should  be  ap- 
pointed by  the  Governor.  Each  appointee  should  have  had 
experience  and  should  possess  qualifications  fitting  him  to  per- 
form the  duties  essential  to  the  department  or  commission. 

5.  In  case  provision  be  made  in  the  Constitution  for  the 
creation  of  a  court  or  board  of  claims  charged  with  re- 
sponsibility for  investigating  claims  against  or  on  behalf  of 
the  state,  one-third  of  the  membership  of  such  court  or 
board  should  be  made  up  of  professional  engineers  in  good 
standing  in  the  profession,  each  to  have  practiced  professional 
engineering  for  at  least  ten  years  and  for  at  least  five 
years  to  have  had  responsible  charge  of  important  engineering 
work  either  as  to  design  or  execution. 

6.  Removal  by  the  Governor  of  any  commissioner  should 
be  made  only  after  the  filing  of  charges  and  after  affording 
the  accused  an  opportunity  to  be  heard  in  the  matter,  pro- 
vided, however,  that  at  any  time  within  the  first  six  months 
after  making  an  appointment  the  Governor  may  exercise  the 
power  of  summary  removal.  A  successor  to  a  commissioner 
who  has  been  removed  should  be  appointed  to  fill  the  unex- 
pired term.  Vacancies  caused  by  removal  or  otherwise  should 
be  filled  under  conditions  similar  to  those  governing  original 
appointment. 

7.  There  should  be  no  direct  or  implied  prohibition  against 
legislation  which  would  permit  the  reference  by  a  court  of 
technical  matters  made  the  subject  of,  or  incidental  to  liti- 
gation, to  a  referee  expert  in  such  technical  matters,  for  the 
purpose  of  securing  a  determination  concerning  the  facts,  or 
which  will  prevent  the  court  from  selecting  independent  ex- 
pert witnesses  or   advisers  in   matters  of  this   character. 

8.  In  order  to  make  possible  the  reasonable  development 
of  state  resources,  the  present  constitutional  prohibition 
against  the  use  or  sale  of  land  and  cutting  of  trees  within 
the  limits  of  the  Forest  preserve  should  be  removed  in  so 
far  as  such  use  or  sale  of  land  or  cutting  of  trees  is  es- 
sential to  such  development  (Article  VII,  Section  7),  and  simi- 
larly to  permit  the  development  of  other  natural  resources 
by  private  enterprise,  provision  should  be  made  for  the  con- 
demnation of  private  property  necessary  to  the  construction 
and  operation  of  works  for  irrigation,  drainage,  sanitation, 
water  supply,  agriculture,  mining,  forestry,  or  power  develop- 
ment, through  the  declaration  of  such  project  as  for  pub- 
lic use.  subject,  however,  to  the  superior  right  of  the  state  or 
of  a  subdivision  thereof  to  condemn  the  same  property  or 
a  portion  thereof  for  state  or  municipal  purposes  (Article 
I,  Section   7). 

Committee    of   Engineers: 


I   for  American  Society  of 
I  Civil  Engineers 

for    American    Institute 
of     Electrical    Engi- 
neers 
l   from    .\merican    Society 
CHAHLKS    WHITING    BAKER     i^  of   Mechanical   Engl- 


ARTHUR  S.  TUTTLE 
HENRY    W.    HODGE 
ALFRED  D.   FLINN 
GANO  DUNN 
RALPH   D.    MERSHON 
WILLIAM   McCLELLAN 
ARTHUR    M.    GREENE,    JR 


neers 
American    Institute 
f   Consulting   Engi- 
eers 

pal  Engl- 
The  City  of 
k 

for    Brooklyn    En^l- 
neors'  Club 


]   for 

1         °n 

}for  Munici 
neers  of  ' 
New  Yorl 
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E.    GYBBON    SPILSnURY 

RALPH    D.   MERSHON 

CHARLES    W.    LEAVITT,    JR. 

ALT  EN    S.    MILLER 

ALFRED    D.    FLINN 

GEORGE   W.    TILLSON 

EKNIOST   P.   GOODRICH 

NKL.SON    P.    LEWIS 

WILLIAM     W.     BRUSH 

JACOI5   S.   LANGTIIOHN 

ARTHUR  S.  TITTTLE,  Chairman, 
CALVIN  W.   RICE,   Secretary, 
E.   J.   M  EH  REN,   Assistant   Secretary. 
A   committee    of    the    American    Institute    of   Mining    Engi- 
neers,  consisting   of  W.   L.   Saunder.i,    Bonjamln    B.   Lawrence, 
and    J.    Parko    Channing,    collaborated    In    the    preparation    of 
the    "Principles"    and    "Recommendations,"    and.    Individually, 
the  members  of  this  committee  approved  them.     Pending  con- 
sideration  by    the   Governors   of    the    Institute,    the   conimlttoo 
was    utinblo    to   sign    ottlclally. 


April   '.'It.    1!>1'. 
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The  SidewaUk  Froblemni  Its 

Solution  am^  Fa wttuAC filet* 

Rlhode  Islair&d 

Out'  of  till'  nio.-t  truiilili'Mdiu-  of  ii  city's  little  (Mij;i- 
neeriii^'  proliloms  is  the  eonstnu'tion  of  sidewalks.  Some 
ritii's  nmke  sidewalks  pnrt  of  (he  general  street  iin- 
itrovement.  the  i)ro|ierty  owners  heiiifj  assessed  for  the 
liidewalk  as  well  as  (lie  pavement.  Other  eities  leave  the 
l>ropertv  owner  to  const  nut  his  own  walk,  or  the  oi>tion 
of  iloinjr  it,  with  certain  liinitntions.  Kcw  cities  have 
estnl»Iished  standards  wiiicli  arc  iiniforni  for  all  parts 
f  the  city. 

There  arc  many  j;ood  reasons  why  tlie  construction 
of  sidewalks  should  he  wholly  within  tiu>  jurisdiction 
of  the  city  oiifrineerin^  departnu-nt.  The  sidewalk  is 
just  as  much  a  ]>art  of  the  ])id)lic  hifjliway  as  is  the 
."trivt  pavement.  Sidewalks  .should  he  uniform  in  char- 
acter, at  least  in  the  same  district  or  locality.  To 
build  a  pood  .sidewalk  requires  specideations  and  onf,M- 
mvring  supervision.  In  many  cities  the  .street-houn- 
dary  nuuiuments  are  placed  in  the  sidewalk  area,  and 
it  is  es.sential  that  these  .should  not  he  disturl)ed  hy 
unauthorized  persons  in  the  con.struction  of  .sidewalks 
■  r  in  sidewalk  repairing. 

Unless  the  city  has  entire  supervision  of  construc- 
tion, it  is  seldom  ])ossil)le  to  build  the  sidcwalk.s  of  a 
whole  block  or  street  simultaneously,  and  therefore  iso- 
lated portions  must  he  built  at  diiTerent  times,  under 
dilTerent  conditions,  and  very  likely  at  different  costs 
for  exactly  the  same  work.  Then  the  city  inu.st  have  a 
fixed  price  and  make  up  deficits  out  of  a  general  fund 
r  be  charged  with  unfairness. 

All  these  difficulties  have  been  met  by  the  city  of 
Pawtuckct,  I?.  I.,  and  a  solution  has  been  found  which 
answers  admiral)ly.  The  only  criticism  is  that  the  walks 
laid  under  this  scheme  arc  widely  separated  and  do  not 
form  a  continuous  sidewalk  of  any  material  length,  but 
the  i>lan  is  the  best  possible  until  the  city  receives 
legislative  authority  to  proceed  as  in  the  case  of  street 
l)avements  when  a  majority  of  abutters  petition.  The 
work  is  done  under  the  ordinance  adopted  in  May,  1913, 
which  reads : 

Section  1 — The  board  of  aldermen  is  hereby  authorized  in 
Its  discretion,  upon  petition  of  abutters  on  any  public  highway 
of  the  city,  to  make  concrete,  cement  or  granolithic  sidewalks 
In  front  of  such  abutting  estates,  said  abutters  to  pay  one- 
half  of  the  cost  of  said  walk,  and  the  work  to  be  done  under 
the  direction  of  the  commissioner  of  public  works. 

Sec.  2 — The  lioard  of  aldermen  shall  make  all  necessary 
rules  and  regulations  for  the  making  of  such  walks  and  for 
the  payment  of  the   cost   incurred. 

Sec.  3 — The  city  council  shall  not  appropriate  more  than 
15000  In  any  one  year  for  carrying  out  the  provisions  hereof. 

Some  of  the  rules  for  the  construction  of  concrete 
sidewalks  drawn  by  the  City  Engineer,  George  A.  Car- 
penter, are : 

1.  All  sidewalks  laid  under  the  provisions  of  this  ordinance 
shall  be  constructed  of  hydraulic  cement   concrete. 

2.  Applications  for  the  construction  of  such  sidewalks 
shall  be  made  upon   blanks   furnished   for  that   purpose. 

5.  No  such  sidewalk  shall  be  constructed  upon  any  un- 
accepted street,  and  only  upon  those  accepted  streets  where 
curbing  is  set  in  front  of  the  premises  where  the  sidewalk 
is  desired. 

6.  Applications  for  the  construction  of  sidewalks  in  the 
first  building  district  as  laid  out  by  the  city  ordinances  shall 
be  for  the  full  width  of  S  ft.  No  walks  are  to  be  less  than 
5  ft.  wide. 

T.  The  sidewalks  shall   be   built   under  the   direction   of   the 


I'liiiinilNNloni'r  of  pulijlo  workH  an<l  undiT  thn  Hupi-rvlHlon  of 
an  InNpfi-tiir  from  I  In-  otilcn  of  thi>  city  «MKln<M-r.  All  work 
iiiuHt  III'  iloni-  iici-orillnK  to  H|)(icinciitlonH  npprovfd  and  grndOH 
furnlHliiMl    liy    llii-   <-lly   cnglnpi-r. 

K.  Tim  wiitor  nfc-cMiiiiry  for  tlni  conMtrurllon  of  Huch  Hldo- 
walkH  Hhiill  bo  furnlMlii'd  by  Iho  owiifr  of  Iho  pr'rinlHCH  In 
front  of  which  Iho  nlilfwivlk  Ih  to  be  laid,  but  no  cli.-irgi]  for 
Huch  wiifor  Mhall  bo  mado  by  tho  owner  furnlnhlMK  tho  water 
for  tlu'  ronntructlon  of  Midowalk  In  any  way  to  offset  tho 
amount  payalilr  to  tlu<  contractor  by  Hald  owniT. 

9.  Out  of  any  appropriation  made  for  carrying  out  tho 
purpoHcH  of  IIiIh  ordinancf!  tho  city  Hhall  pay  to  tho  contractor 
one-half  the  oxpennt!  agreed  ui)on  for  the  conBtructlon  of 
liny  nuch  Hidewalk,  In  tho  manner  provided  for  paying  the 
current  i'xpenneM  of  tho  city,  and  the  remaining  one-half  of 
the  expenHo,  after  api)roval  of  the  commlHHloner  of  public 
works,  Hhall  be  collected  by  tho  contractor  from  the  owner 
of    the    property. 

10.  No  Hidewalk  shall  1)0  laid  before  Apr.  15  of  any  calendar 
year,  or  until  all  frost  Is  out  of  the  ground,  and  no  «uch 
sidewalk  shall   be   laid   In   freezing   weather. 

11.  Previous  to  Apr.  15  In  each  calendar  year,  the  com- 
missioner of  public  works  shjiU  advertise  for  bids  for  the 
construction  of  any  and  all  hydraulic  cement  concrete  Hide- 
walks  that  the  city  may  decide  to  lay  under  the  terms  of 
the    ordinance    during   the   current   fiscal    year. 

Si'KciKicATiONs — An  ab.stract  of  the  specifications  for 
these  .standard  cement  concrete  sidewalks  is  as  follows: 

The  work  to  be  done  consists  of  furnishing  all  the  materials 
and  labor  and  the  laying  of  hydraulic  cement  concrete  side- 
walks at  times  and  places  directed  by  the  commissioner  of 
public    works,    .ind    subject    to    his    accept.'ince    and    rejection. 

ORAPING  AND  EXCAVATION — The  ground  to  be  occupied 
by  the  sidewalk  shall  be  excavated  to  a  subgrade  which,  after 
being  compacted,  shall  be  10  in.  below  the  finished  surface 
of  the  walk.  The  subgrade  shall  be  dressed  to  nearly  a  plane 
surface  sloping  downward  toward  the  curb  %  in.  in  1  ft. 
horizont.al.  The  completed  subgrade  shall  project  4  in.  in 
excavation  and  18  in.  in  embankment  on  each  side  beyond 
the  edges  of  the  completed  walk.  After  grading  the  surface 
shall  be  comp,acted  by  rolling  or  ramming. 

DRAINAGE  COURSE — -Upon  the  subgrade  prepared  as  spec- 
ified a  drainage  course  composed  of  broken  stone  or  gravel  6 
in.  in  thickness  shall  be  laid.  Broken  stone  for  this  purpose 
may  be  of  any  desirable  stone  crushed  to  such  size  that  all 
will  pass  through  a  2-in.  screen.  Crusher-run  material  may 
be  used  unless  it  contains  an  excessive  quantity  of  fine 
material.  Gravel  for  the  purpose  may  be  any  sound,  durable 
gravel,  all  of  which  will  pass  a  2-in.  screen  and  be  retained 
on   a    Vi-in.    screen. 

After  grading,  the  drainage  course  shall  be  thoroughly 
compacted  by  ramming  or  rolling  and  shall  be  kept  wet  while 
being  thus  compacted.  Its  surface  shall  be  brought  to  a 
plane  parallel  to  and  4  in.  below  the  designed  surface,  after 
which  inequalities  may  be  leveled  up  with  screenings  or  small 
gravel. 

The  bottom  of  the  drainage  course  may  be  ordered  con- 
nected with  the  sewer  by  suitable  drain-pipe  connections  if 
considered  necessary  by  the  engineer.  If  such  connections 
are  required  they  shall  be  paid  for  as  extra  work  upon  the 
valuation   of  the  engineer  as  specified   in   the  contract. 

CONCRETE — The  concrete  is  to  be  made  of  Portland  cement, 
sand  and  broken  stone.  The  foundation  course  3  in.  thick  is 
to  be  mixed  1  :  2%  :  5.  The  surface  or  wearing  course  is 
to  be  mixed  1:  1:  1.  ,Stone  shall  be  of  trap  or  granite  and 
shall  pass  1,2 -in.  screen  opening.  The  surface  or  wearing 
course  shall  be  put  on  before  the  foundation  course  has 
begun  to  set.     Coloring  is  to  be  used   if  desired. 

EXPANSION  JOINTS — After  the  laying  of  both  courses  is 
completed,  the  walk  shall  be  cut  into  rectangular  blocks, 
not  exceeding  25  sq.ft.  in  area,  by  expansion  joints  at  right 
angles  to  axis  of  the  sidewalk.  The  joints  shall  be  located 
by  a  line  on  the  surface  of  the  sidewalk  and  a  straight-edge 
cutting  tool  '4 -in.  thick  shall  be  used  to  cut  entirely  through 
both  courses  of  concrete,  accurately  along  the  line  marked 
out,  entirely  across  the  walk,  after  which  a  T-shaped  trowel 
or  other  tool  shall  be  used  to  smooth  and  compact  the  cut 
surfaces  for  a  depth  of  1  in.  and  to  round  off  the  corners 
to  a  radius  of   %   in. 

CoxTUACT  Lettixc! — The  plan  of  letting  the  sidewalk 
Avork  of  the  year  at  a  unit  price  assures  a  uniform  assess- 
ment to  every  property  owner,  however  isolated  or  small 
the  piece  of  work  may  be.  The  price  in  1911  was  $1.65 
per  sq.yd.  The  contractor  is  paid  each  month  for  all 
the  work  completed  in  the  previous  month. 
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The  reservoir  created  by  the  Roosevelt  Dam  across  the 
Salt  River  in  Arizona,  one  of  the  earliest  and  largest 
U.  S.  Reclamation  Service  projects,  was  filled  to  the  dam 
crest  for  the  first  time  on  Apr.  14.  The  accompanying 
view  shows  the  water  going  over  the  spillways.  This 
dam  was  started  in  1905  and  formally  opened  on  Mar.  18, 
1911.  It  is  280  ft.  higli  ahove  bedrock.  1080  ft.  long 
(including  spillways)  and  the  reservoir  has  a  capacity  of 


other,  llie  city  decided  to  institute  condemnation  proceed- 
ings for  the  acquirement  of  the  plant  of  the  company. 
Engineers  employed  by  the  city  arrived  at  a  valuation  of 
$34,796,745,  of  which  "slightly  under  $14,000,000  was  for 
physical  structures,  including  stock  and  material  on  hand, 
and  the  balance  for  real  estate,  riparian  and  other  water 
rights,  and  going-concern  value,  the  latter  figure  being 
$2,500,000.  This  estimate  did  not  include  the  valuation 
of  80,000  service  connections  which  the  city  contended 
belonged  to  it  or  to  the  consumers.     Engineers  employed 


Wateu  Coming  ovek  Roo.sevelt  Dam  on  April  14 


nixuit  1,300,000  acre-feet.  A  well-attended  celebration, 
with  speechoH  by  government  officials,  marked  the  over- 
flow/ of  the  crestliiie. 

Water    ConnpamLy    Purclt&ase 
Defeated  at  San  Francisco 

yvltlioiigli  a  majority  of  6157  votes  (39,975  for,  to 
33,5 1 H  against)  was  cast  in  favor  of  tiie  purciiase  of 
the  water-works  of  the  Spring  VaUey  Water  Co.  Iiy  tiie 
elc'tors  of  San  Francisco  on  Apr.  2<>.  the  propf)sition  was 
not  carried  Ix'canse  a  two-tbirds  majority  is  reijiiired. 
We  are  informed  that  tbe  3S-ycar  siriiggh'  for  tnunii'i|)al 
ownership  of  water-works  by  the  city  of  San  I'^rancisco 
will  be  continued  liy  asking  the  state  IJailroad  Conunis- 
sion  tr>  Hp|>rnise  the  [)lant  and  tben  by  nniking  another 
ai)[»e«l  to  tbe  voters. 

Fn  1913,  lifter  negotiations  begun  in  IH77  and  renewed 
fr(wM  time  to  time,  but  always  rejected  by  one  side  or  tbe 


by  the  company  to  value  its  property  estimated  the  land 
values  at  al)out  the  same  as  those  placed  by  the  city,  but 
the  reproduction  valuation  was  set  at  $18,000,000,  after 
allowing  $4,000,000  for  depreciation.  In  other  words, 
there  was  a  difference  of  $4,000,000  between  the  reproduc- 
tion values  set  by  the  engineers  for  the  city  and  tliose  for 
the  company.  The  representatives  of  the  two  parties 
agreed  to  a  j>urchase  price  of  $34,500,000  in  order  to  save 
protracted  court  proceedings.  The  matter  then  went  to 
popular  vote,  with  the  results  already  stated. 

Had  the  election  resulted  in  a  statutory  majority  of 
voles,  it  was  the  intention  of  City  Engineer  M.  M. 
O'Shauglinessy — under  whose  direction  the  valuation  for 
tiie  city  was  niadt> — to  immediately  rush  to  tompletion 
the  Calaveras  dam  (see  ENmNKEiiiNO  News,  Oct.  1. 
191  t)  and  also  to  eonuneiice  at  once  the  laying  of  addi- 
tional distributing  mains  to  supply  (Uitlyiiig  districts  of 
the  citv. 


Ai.ril  -v".!.    11M:. 
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Torom^to  Refuse  Destrtmctor 

A  ciiiitnul  I'i'i'  a  isii-tnii  luj;li-Ifiii|icraliin'  rcriisc  (Ic- 
slrurtor,  hut  willioiit  provision  for  liciit  utili/.iilion,  lias 
lnH'H  nwiinli'il  I'.v  <'"'  'i'y  "^  Toronto  to  tlu>  ('iiiuuliiiii  (iris- 
...m-Kussfll  Co..  of  Moiilri'iil.  for  $l!t.VtM).  Tin-  Hues,  air 
h.-ntors  aii<l  cliinini'V  will  lu-  of  siu-iial  (U'sif,'ii  to  willistaiul 
the  hi);li  tcinpcraturi's  of  tlu'  waste  ^jases.  The  deslnictor 
will  eonsist  of  three  four-cell  \iiiils.  These  ami  the  Hues 
will  ho  the  only  work  includeil  in  the  contraet. 

The  citv  will  ereil   the  huiidiiijr.  ehiinnev  ami   foiinda- 

The  eolleitinjj;  waj,'ons  will   drive  into  the  tipper 

of  the  hiiildiiii;  and   disehar'^'e  their  eoiilents   into 

,'  ri'eeivinjj  hin.     The  refuse  will  Ix'  diseharjred  from 

inn  into  hvdraulit-operated  eontainers  hv   means  of 

a  traveliiuj  erane  and  <,'rah  huekets.     The  containers  can 

also  bo  tilled  hv  hand,  if  desired.     The  clinker  ami  ashes 

will  be  dumped   into  self-lippiiij,'  clinker  cars  located   in 

a  ilu8t-tij;lit  Imsenient  helow  the  stokiii;!  tloor. 

The  sju'citicat ions  call  for  a  minimum  destructor  cajjac- 
ity  of  180  tons  of  -HMO  Ih.  each  in  '•.'  I  hr.  to  he  l>urned 
w-ithout  additional   fuel,  the  refuse  to  contain  not  more 
■   -111  940  lb.  of  water  and  not  less  than  -l(>0  lit.  of  com- 
mie per  ton.     The   bids   on   which   this   award   was 
were  received  on  Feb.   17.     Soon  after,  (ieorge  l^. 
-HI,    Street    Commissioner,    recommended    that    the 

;\1  be  made  to  the  company   nameil   above,  but   the 

Council  did  not  act  upon  the  recommendation  until  Apr. 
1!).  Inrin  S.  Osborn,  Consulting  Engineer  to  the  Toronto 
iVpartment  of  Street  (^leaning,  has  been  conducting 
■  ■'•OS  of  refuse  collection  and  disj)osal  for  some  time 
We  understand  that  he  will  have  charge  of  the 
•  .1  lion  of  the  plant  on  behalf  of  the  city. 

In  our  issue  of  Feb.  22,  1912,  appeared  an  alistract  of 
a  report  on  refuse  di.sposal  at  Toronto  made  by  liering 
&  Gregory.  The  report  recommended  that  in  view  of  the 
ii)W  price  of  hydro-electric  power  in  Toronto  the  city 
adopt  garbage  reduction  rather  than  incineration.  Instead 
of  following  this  recommendation  the  city  decided  on  in- 
cineration, but,  as  has  already  been  stated,  without  any 
attempt  at  heat  utilization. 

Prodtiace  Msiff 
TerinmnimsilL 

\  (Antral  union  ])iudutc  market,  with  warehouse  and 

'  buildings  and  with  both  railway  and  water  transpor- 

n.  is  to  be  built  at  Chicago.     This  is  to  supersede  the 

•<iuate  and  congested  facilities  of  the  present  pro- 

-market  district,  which  is  distant  from  the  several 

Miiway  terminals,  so  that  great  lo.'ss  of  time  and  damage 

to  perishable  goods  are  involved  in  the  teaming  between 

the  terminals  and  the  markets. 

The  new  site  is  on  the  .south  side  of  ;39th  St.,  extending 
from  Ashland  to  Western  Ave.,  and  having  the  Chi- 
cago River  at  the  rear.  It  will  have  about  one  mile  of 
street  front  and  an  area  of  100  acres.  It  is  adjacent  to 
the  exi.sting  yards  of  the  Chicago  Junction  Ry.,  a  belt 
line  which  affords  connection  with  all  the  trunk  lines, 
so  that  produce  trains  may  be  run  directly  into  the  ter- 
minal. It  is  adjacent  also  to  the  stockyards  and  to  the 
i-entral  manufacturing  district,  so  that  it  will  have  ample 
switching  facilities.  There  will  he  a  dock,  or  slip,  capable 
of  acrommodating  large  vessels  and  it  is  intended  to  oper- 
ate a  .service  of  lighters  connected  with  the  steamship 
piers  and  other  points  on  the  river. 


In  the  center  of  the  plant  wdl  lie  nn  cighl-slory  build- 
ing, with  the  lirst  two  floors  forming  a  railway  freight 
station  ami  the  other  floors  for  cold-storage  warehoiiKing. 
This  will  Ik-  flanked  by  tracks  on  both  sides.  Between  the 
building  and  MIMli  St.  will  be  a  coverecl  shipping  space  for 
wagons.  On  each  side  of  this  will  be  a  grouj)  of  three- 
story  market  huihlings,  leased  in  sections  to  numercnis 
dealers,  in  n<ldilion  there  will  be  an  auclion  building,  a 
power  house,  an  administration  and  oHicc  building,  a 
garage  with  accommodation  for  ;J.')0  motor  trucks,  and  a 
waterfront  freight  house;  for  lighterage  and  steamer 
service. 

The  freight  station  will  Ih;  specially  for  less-lhan-car- 
load  business,  with  inbound  tracks  on  the  ujjjwr  floor  and 
outbound  tracks  on  the  lower  floor.  For  carload  business 
there  will  be  a  yard  with  track  s])ace  for  about  '.'>■)()  cars, 
convenient  for  access  and  inspection  by  buyers.  The  auc- 
tion building  will  also  have  indoor  track  space  for  about 
100  cars.  Covered  driveways  will  extend  from  the  build- 
ings to  the  yards,  so  that  motor  trucks  can  handle  goods 
under  cover  between  the  market  .space  and  the  cars  or 
vessels.  Refrigerated  motor  trucks  are  to  be  operated 
also  to  serve  the  outlying  markets. 

The  buildings  will  be  of  reinforced  concrete,  equipped 
with  sprinklers,  light,  heat,  ])lumbing,  and  electric  ele- 
vators. The  market  and  terminal  will  be  built  by  the 
Produce  Terminal  Co.;  President,  .7.  \.  Spoor;  Vice- 
President,  Arthur  (i.  Leonard  (both  of  the  Union  Stock 
Yards  &  Transit  Co.)  ;  Secretary,  Anderson  Pace.  The 
estimated  cost  of  land  and  buildings  is  $20,000,000.  Work 
has  been  commenced  on  the  clearing  and  grading  of  the 
site. 


Attacks  upon  an  engineering  commission  by  trustees 
of  the  Sanitary  District  of  Chicago  and  members  of  the 
City  Council  because  the  commission's  report  on  the  wa- 
ter-power plant  of  the  Chicago  drainage  canal  was  not  to 
the  trustees'  liking  were  noted  in  Engixeerixg  N'ew.s, 
Feb.  11.  The  Sanitary  District  trustees  have  now  gone 
farther  by  deposing  Lyman  E.  Cooley  (chairman  of  the 
commission)  from  his  position  as  consulting  engineer 
for  the  District.  From  the  published  report  of  the  meet- 
ing at  which  this  step  w^as  taken  it  seems  that  they  were 
moved  to  this  action  largely  by  the  wide  publicity  given 
to  the  report  and  by  the  resolutions  of  the  Western  So- 
ciety of  Engineers  protesting  again.st  such  personal  at- 
tacks being  made  upon  engineers  simply  becau.se  their  re- 
port did  not  present  the  opinions  which  had  been  antici- 
pated. 

This  engineering  commission  (whose  report  was  re- 
viewed in  ExGiXEERiXG  News,  Dec  .'3.  1914)  was  a])- 
pointed  by  the  trustees  of  the  Sanitary  District.  The 
trustees  therefore  are  now  in  the  position  of  having  dis- 
charged their  consulting  engineer  because  he  presumed  to 
differ  from  them  in  a  technical  matter.  Their  idea  seems 
to  be  that  because  the  power  plant  is  the  property  of  the 
District  it  must  of  necessity  be  well  designed  and  upto- 
date  (though  it  was  built  a  good  many  years  ago),  and 
that  any  criticism  of  the  plant  amounts  to  lese  majeste. 

A  Collision  betiveen  an  Interurban  Car  and  an  Oil-Tank 
WaKon  in  Chic.TKO  on  Apr.  17  cau.sed  a  violent  explosion,  fol- 
lowed liy  fire.     The  waKon  contained  1500  gal.  of  oil. 

Three  DridKes  Damageil — A  new  bridge  was  damaged  by 
ice  near  Tony,  Wis.     The  bridge,  which  was  over  the  Flambeau 
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River  and  had  not  been  accepted  yet  by  the  county,  was  4S0 
ft.  long.  The  contract  price  was  $10,492.  A  bridge  failed 
under  the  weight  of  a  motor  truck  loaded  with  curbstones,  at 
Youngstown.  Ohio,  on  Apr.  9.  It  was  kept  from  falling  to  the 
bottom  by  a  steel  girder.  A  trestle  burned  on  the  Kansas 
City  &  Southern  Ry.  at  Gentry,  Ark.  It  was  set  on  fire  by  a 
freight  train  and  more  than  330  ft.  of  trestle  was  burned. 

Forest  Fires  In  Pennsylvania  and  Massachusetts — Damage 
estimated  at  $125,000  has  been  caused  by  forest  fires  in  Cum- 
berland County,  Penn.  The  entire  state  reserve  of  20,000 
acres  near  Pine  Grove  has  been  burned  over  and,  according  to 
press  dispatches,  a  large  icehouse  and  twenty  cottages  at 
Mount  Laurel  were  destroyed  on  Apr.  20.  Four  hundred  men 
under  state  officers  were  called  out  to  fight  the  fire.  A  forest 
fire  at  Brimfield  and  Wales,  Mass.,  on  Apr.  20,  burned  over 
a  considerable  tract  of  wood  and  grass  land.  It  was  caused 
by  a  farmer  burning  over  his  rye  field,  the  fire  getting  out 
of  control. 

Limon  Breakwater  Damaged  A&aln — The  second  norther 
of  the  dry  season  swept  Colon  Harbor  on  Apr.  3,  causing 
further  damage  to  the  trestle  of  the  East  Breakwater  in 
Limon  Bay.  In  the  first  norther,  on  Feb.  8-10,  noted  in 
"Engineering  News"  at  the  time,  a  4200-ft.  section  of  the 
trestle  was  washed  out.  Of  the  remainder  of  the  trestle, 
2100  ft.  retained  the  decking.  The  second  storm  swept  away 
the  decking  of  all  but  160  ft.  of  the  2100-ft.  section,  as  well 
as  364  ft.  of  single-track  trestle  which  had  been  built  in  the 
gap  between  the  first  relay  station  and  the  breakwater  proper, 
and  tore  off  about  300  ft.  of  decking  at  the  outer  end  of  the 
double-track  trestle.  At  the  present  time  the  trestle  remains 
undamaged  from  the  shore  to  a  point  1100  ft.  out.  The 
maximum  wind  velocity   on  Apr.  3  was   46  mi.  per  hr. 

A  Gas  Explosion  In  the  Valve  Chamber  of  the  sewage- 
treatment  works  of  Ocean  Grove,  N.  J.,  on  Apr.  25,  seriously 
burned  three  men  of  a  party  of  visitors,  one  of  whom  died  soon 
afterward.  No  structural  damage  was  done.  There  was 
an  open  flow  of  sewage  through  the  chamber  and  beneath  a 
baffle  wall  into  a  septic  tank.  Both  the  chamber  and  the  tank 
were  underground.  It  is  believed  that  illuminating  gas 
brought  in  with  the  sewage  had  accumulated  in  the  valve 
chamber  and  that  it  was  ignited  by  a  match  struck  to  light  a 
cigKT  by  one  of  the  three  injured  visitors  just  as  he  reached 
the  floor  of  the  chamber.  At  the  time  of  the  e.\plosion  the 
second  visitor  was  halfway  down  the  ladder  leading  to  the 
floor  of  the  chamber  and  the  third  visitor  was  just  starting 
down.  The  last — Walter  C.  Bowen,  engineer-assistant  to 
Clyde  Potts,  30  Church  St.,  New  York  City — was  thrown  some 
distance  from  the  manhole  opening.  The  second  man  was 
blown  part  way  out  and  died  later  of  his  injuries.  The 
three  men  were  rescued  and  the  fire  in  their  clothing  was  ex- 
tinguished by  Mr.  Potts  and  other  bystanders.  Among  the 
latter  was  Ethelbert  Bacon,  of  Elmlra,  N.  Y.,  another  assist- 
ant to  Mr.  Potts.  In  carrying  the  man  out  from  the  bottom 
of  the  chamber  Mr.  Bacon  was  burned  by  the  fire  in  the 
clothing  of   the   Injured   man. 

The  Sixth  Kdlson  Medal  will  be  presented  to  Dr.  Alexander 
(Jraham  Bell  for  his  invention  of  the  telephone  at  a  meeting 
to  be  held  in  the  Engineering  Societies  Building  auditorium. 
New  York  City,  on  Tuesday  evening,  May  IS.  This  will  be 
one  of  the  events  In  connection  with  the  annual  meeting  of 
the  American   Institute  of  F^lectrical  Engineers. 

The  Berlin  Electrlolty  Works  were  recently  purchased  by 
the  city  at  a  price  of  $32,000,000,  or  $92  per  kilowatt  of  ma- 
chine capacity.  Including  storage  batteries  and  converters. 
Until  now  this  has  been  a  private  property  paying  12  per 
cent,  yearly  dividends  and  returning  about  $1,750,000  per  an- 
num to  the  municipality.  The  franchise  expired  and  a  pur- 
chase clause  was  utilized.  The  local  rate  has  been  9.5c.  per 
kw.-hr.  flat,  and  desire  for  lower  industrial  rates  Is  reported 
as  the  reason  for  the  purchase. 

A  Concrete  Bond  Just  completed  In  Cook  County,  111.,  was 
fi>rmully  christened  by  breaking  a  bottle  of  champagne  upon 
it  on  Apr.  22.  That  date  was  appointed  "Itoad  Day"  by  a 
prr damatlon  of  Governor  Dunne.  A  procession  of  137  auto- 
mobiles went  out  from  Chicago  to  the  village  of  Nlles,  and  at 
a  foint  where  a  new  concrete  road  was  laid  lust  winter,  the 
iTfsldent  of  the  Cook  County  Uoad  Hoard  retnoved  the  last 
shovelful  of  earth.  Upf>n  the  space  thus  cleared  a  young  lady 
III  the  party  broke  ii  bottle  of  rhiimpagne  and  rhrlsteiii'd  the 
roiul  Mllwmikee  Ave.  In  view  of  the  niuno  chosen,  a  differ- 
ent  christening  llnuld   might   have   been   appropriate. 

Overland  Wlrrleas  Telephony  between  Hcranton,  I'enn.,  and 
Mlnghamton,  N.  Y.,  a  illstaneo  of  B.I  ml.,  has  been  developed 
hy  /.,.  B.  Foley.  Hiuxirlntnnclpiit  of  Telegraphs  of  the  Delaware, 
(wiekawiinna  *  WeHtern  Ft.  It.  For  some  time  the  eoinpaiiy 
hiis  mnlntatneil  wIreleMs-telegriiph  coiiimunlentlon  between 
Ilnboken,  N.  J.,  Hcrnnton,  lUnKhnniton  and  lluffalo,  N.  Y.,  and 
lixtveeri   these   atatlona  ami   moving  ctxpruss   trains   (as  noted 


in  "Engineering  News,"  Jan.  7,  1915,  p.  45):  This  service  has 
been  relied  on  in  emergencies  (storms)  to  maintain  the  train 
dispatching.  The  use  of  radio-telephony  as  well  as  teleg- 
raphy is  a  part  of  the  development  of  this  auxiliary  service; 
it  is  desired  thus  to  communicate  over  a  distance  of  50  mi. 
from  a  fixed  station  to  a  train  and  over  150  mi.  between 
fixed  stations. 

A  Portrait  of  the  Late  Alfred  Noble  was  unveiled  with  ap- 
propriate ceremonies  at  the  Engineers'  Club,  New  York  City, 
on  the  evening  of  Thursday,  Apr.  22.  Mr.  Noble's  death  oc- 
curred a  year  ago,  on  Apr.  19,  1914,  and  the  unveiling  of  the 
portrait  was  made  by  the  club  the  occasion  of  a  special  meet- 
ing to  honor  Mr.  Noble's  memory.  Stevenson  Taylor,  presi- 
dent of  the  club  paid  high  tribute  to  Mr.  Noble's  quali- 
ties as  a  man.  J.  Waldo  Smith  spoke  of  Mr.  Noble's  ability 
as  a  civil  engineer.  Prof.  F.  R.  Hutton  described  Mr. 
Noble's  services  to  the  profession  as  an  officer  of  the  Amer- 
ican Society  of  Mechanical  Engineers  and  a  member  of 
the  joint  committee  which  planned  the  buildings  of  the 
United  Engineering  Societies  and  the  Engineers'  Club.  H.  F. 
de  Puy  related  experiences  with  Mr.  Noble  as  a  camp-mate 
during  summer  vacations  on  the  north  shore  of  Lake  Superior. 
Two  years  ago  while  in  camp  there  with  Mr.  Noble,  far  from 
all  routes  of  travel,  they  were  surprised  by  the  appearance  of 
a  Government  lighthouse  tender.  The  Secretary  of  the  Navy 
had  sent  Admiral  Stanford,  chief  of  the  Bureau  of  Yards 
and  Docks,  to  find  Mr.  Noble  and  secure  his  services  to  go  to 
Pearl  Harbor,  Hawaii,  and  advise  the  Government  how  the 
difficult  problem  presented  by  the  failure  of  the  Pearl  Harbor 
drydock   might  be   solved. 

The  Steam  Yacht  "Isis,"  one  of  the  best  known  of  the 
larger  pleasure  vessels  of  American  registry,  has  been  pur- 
chased by  the  Federal  government  for  the  use  of  the  U.  S. 
Coast  and  Geodetic  Survey.  She  will  be  put  in  immediate 
service  on  the  Atlantic  Coast,  replacing  the  50-year-oUl 
"Endeavor,"  which  has  been  condemned.  The  "Isis"  is  con- 
sidered by  yachtsmen  one  of  the  finest  and  most  complete- 
vessels  of  her  type  ever  built  in  this  country.  She  has 
twin  screws,  which  is  a  particularly  desirable  quality  in  a 
surveying  vessel.  Her  length  over  all  is  about  200  ft.;  beam, 
25  ft.  and  draft,  12  ft.  She  has  twin  triple-expansion  engines 
of  2000  hp.,  and  her  cruising  speed  on  natural  draft  is  12 
knots.  The  price  of  the  vessel  was  approximately  $60,000, 
less  than  one-third  of  the  original  cost.  This  leaves  enough 
money  out  of  the  $289,000  appropriated  for  new  vessels  to 
obtain  one  of  required  size  and  type  for  the  important  chart- 
ing operations  around  Alaska.  It  is  expected  to  have  the 
interior  arrangements  of  the  "Isis"  altered  to  accommodati 
a  crew  of  41  men  and  9  officers,  and  thus  make  her  availabh 
for  replacing  the  surveying  vessel  "Bache"  on  offshore  work. 
This,  in  turn,  wMU  make  it  possible  to  use  the  "Bache"  in  place 
of  the  "Endeavor"  on  inshore  work.  As  the  "Bache"  is  really 
not  fit  for  offshore  duty,  but  is  fit  for  the  inshore  work 
formerly  done  by  the  "Endeavor,"  this  means  that  the  De- 
partment of  Commerce,  by  the  purchase  of  the  "Isis,"  is  in 
reality  providing  two  suitable  surveying  vessels  for  thi- 
price   of   one. 

The  Brick  AVall  of  a  Fire-Gutted  Building  at  Birminghain, 
Ala.,  collapsed  into  two  adjoining  buildings  on  Apr.  21,  bury- 
ing in  the  ruins  a  number  of  employees  and  shoppers.  Up  to 
Apr.  23  eight  bodies  and  12  injured  had  been  removed  from  the 
ruins.  In  December,  1914,  a  fire  occurred  In  a  five-story 
building,  50x140  ft.,  occupied  as  a  dry-goods,  millinery  and 
notions  store.  The  debris  was  cleaned  out,  and  such  por- 
tions of  the  walls  as  were  considered  unsafe  were  torn  down. 
About  one-third  of  the  west  wall  above  the  third  floor  wa- 
taken  down,  but  the  east  wall  and  practically  all  of  tlu 
front  and  rear  walls  were  left  standing.  The  architect  that 
examined  these  walls  decided  that  the  east  wall  was  sulli 
ciently  stable  to  allow  its  use  in  reconstructing  the  buildini,' 
About  5  p.m.,  Apr.  21,  during  a  high  wind  from  the  west,  the 
two  upper  stories  of  the  east  wall  fell  eastward.  Apparently 
at  the  same  time  the  third-story  height  of  this  wall  was 
kicked  westward  Into  the  burned  building.  The  two  upper 
stories  fell  onto  a  three-story  building  25x140  ft.,  occupied  as 
a  retail  shoe  store,  and  on  a  two-story  building  just  to  the 
east  of  the  three-story  building,  also  on  a  lot  25x140  ft.,  occu- 
pied as  a  coffee  and  tea  store.  The  east  wall  was  not  a  party 
wall,  but  l-i  falling  It  carried  with  It  the  uiipor  story  of  the 
west  wall  of  the  three-story  building.  The  roof  and  all  lloors 
of  each  of  these  stores  wore  carried  down  to  the  ground 
floor.  As  this  location  was  In  the  heart  of  the  retail  dis- 
trict, there  were  numy  shoppers,  especially  In  the  shoe  store. 
Conditions  were  somewhat  complicated  by  the  fact  that  Are 
broke  out  In  the  shoo  store  Immediately  after  the  dlsa-ster. 
lOscnpIng  gas  from  a  broken  pipe  ovidontly  added  to  the  llaines 
until  the  gas  was  cut  off.  Tho  Arc  was  quickly  extinguished, 
although  several  of  the  bodies  removed  were  very  much 
barnod. 


Al>ril    •.'!!.    I'.ti:. 
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Stkvkns  Institi'ti-:  ok  TKciiNoi.odY — Tlu'  ahiriini  »mi- 
tlowiiH'iit  fominittir.  K'd  by  Walter  Kiddc,  chairman 
(I'lHisulliiij;  Kiijj;iiu'rr,  New  York  City),  "ml  Neucomh 
Carlotoii.  treasurer  { I'resiilent,  Western  Union  Teie;,'ni|ili 
Co..  New  York  City),  is  niakinj,'  vigorous  etforts  to 
e«Mii|>lete  lu'fore  Miiy  I  the  Institute's  deht-retirenieiit 
and  new-endowment  fiimls.  Tiie  Institute  has  recently 
iKH-n  earryini,'  delits  of  $;iTr).00(),  caused  in  considenil)ie 
part  by  the  acquisition  of  tlie  .Stevens  Point  j)ro]»erty 
overltiokinjj  tlie  Iliulson  at  lloiioken,  and  has  a  eon- 
liitional  j,nft  of  $:)(),000  wliicii  must  i)e  met  with  $:{2r),()00 
cash  May  1.  The  alumni  committee  has  gone  l)eyond 
tliis,  however,  and  is  attemi)ting  to  complete  an  addi- 
tional $r)00.()00  hy  that  date  to  meet  the  olFer  of  an 
equal  sum  from  tiie  Carnegie  and  Hockefeller  Founda- 
tions. This  extra  million  is  to  be  divided  between  now 
equipment  and  endowment.  Of  the  unconditional  $825,- 
000.  alunit  $10,000  remains  to  be  raised  during  the  last 
week  of  April.  .Strenuous  etTorts  are  now  being  made  to 
secure  this  amount. 


PE-RSOHAILS 


Mr.  Wilbert  R.  Rosche  has  opened  an  office,  as  a  con- 
sulting civil  and  mechanical  engineer,  at  329  Thatcher  Blclg., 
Pueblo,  Colo. 

Mr.  P.  F.  McManus  has  been  appointed  General  Superin- 
tendent of  the  Elgin,  Joliet  &  Eastern  Ry.,  with  headquarters 
at  Joliet,  111. 

Mr.  B.  J.  Schwendt  has  been  appointed  Superintendent  of 
Telegraph  and  Signals  of  the  Toledo  &  Ohio  Central  and 
Zanesville  &  Western  Rys.,  with  headquarters  at  Columbus, 
Ohio. 

Dr.  J.  W.  S.  McCullough,  Ontario  Provincial  Health  Officer, 
has  been  appointed  Assistant  Sanitary  Expert  of  the  Inter- 
national Joint  Commission  on  Waterways  of  the  United  States 
and  Canada. 

Mr.  E.  E.  Schuets,  formerly  County  Engineer  of  Merrion 
County,  Missouri,  has  been  appointed  Assistant  Highway 
Commissioner  of  Missouri,  to  fill  the  vacancy  created  by  the 
resignation  of  Col.  W.  S.  Hawkins. 

Mr.  Frank  H.  Villie,  City  Engineer  of  South  Bethlehem, 
Penn.,  has  resigned  in  order  to  resume  his  private  practice  as 
a  civil  and  consulting  engineer,  with  offices  in  the  E.  P. 
Wilbur  Trust   Co.    Bldg.,    South    Bethlehem. 

Mr.  B.  G.  Covington,  Chief  Engineer  of  the  St.  Francis 
Levee  Board  of  Arkansas,  will  retire  from  office  May  11  and 
give  his  attention  to  the  cultivation  of  his  1700-acre  farm  at 
Ripley,  Tenn.  Mr.  Covington  was  appointed  an  Inspector  on 
the  Board  in  1901.  In  1904  he  was  made  Assistant  Chief 
Engineer  under  Mr.  Harry  N.  Pharr,  and  in  1907  he  succeeded 
the  latter  as  Chief  Engineer. 

Mr.  H.  H.  Vaughan,  M.  Am.  Soc.  M.  E.,  Assistant  to  Vice- 
President,  Canadian  Pacific  Ry.,  in  charge  of  the  Locomotive 
and  Car  Department,  has  resigned  to  take  charge  of  a  manu- 
facturing enterprise.  He  will  be  succeeded  by  Mr.  William  E. 
Woodhouse,  Superintendent  of  Motive  Power  and  Car  De- 
partment of  the  Eastern  Lines  of  the  System,  with  headquart- 
ers in  Montreal.  Mr.  D.  T.  Main,  who  has  been  in  charge  of 
the  Mechanical  Department  at  Toronto,  will  succeed  Mr. 
Woodhouse. 

Mr.  William  J.  Orchard  has  resigned  as  Assistant  Sanitary 
Engineer  of  the  New  Jersey  State  Board  of  Health  to  become 
associated  with  Wallace  &  Tiernan  Co.,  Inc.,  manufacturers  of 
chlorine  control  apparatus  and  sanitary  specialties,  136  Lib- 
erty St.,  New  York  City.  Mr.  Orchard  is  a  graduate  of  the 
Massachusetts  Institute  of  Technology,  and  previous  to  his 
connection  with  the  New  Jersey  State  Board  of  Health  had 
been  in  the  Engineering  Departments  of  the  Massachusetts 
.'ftate  Board  of  Health  and  of  the  Metropolitan  Water  and 
Sewerage  Board  of  Massachusetts. 


.Mr.    Friiiik    L.    AvimMI,    .M.   Am.   Hop.  C.   K.,   a   mornbor  of  Iho 
firm    of   Avi'rill   *    AiliiniH,    Structural    I'liiglnf crM,    VVuHhlngton, 

I>.   ''.,   liaH   1 n   iippiilnti'il   by   I'rcHldfii t    VVIIhom   Io   ho   Hup.-rln- 

tfiidi'iit  of  Iho  CoiiKr.'NNloniil  I^lbriiry,  at  a  H.-iIiiry  of  |3000 
pi-r  year,  to  xurocuil  tho  lato  Mcrnard  U.  Oroen.  Mr,  Avorlll 
hiiM  hiiil  a  vrirliMl  oxpurlcnci>  aH  an  ciiglnoer.  During  the  curly 
yciirn  of  hU  curoor  ho  <>nKnKOd  In  railroad  work,  later  enter- 
ing tho  oIlloQ  of  tho  HuporvlHlng  Architect  of  the  TreuHUry, 
wbrro  ho  waH  i<iibMC<|U<-ntly  miirlo  Chief  Htru<!tural  Knglncer. 
Sln<M>  leiivliig  tho  TreuMUry  I)<M>arlrn<.nt,  he  li.-iH  done  con- 
Hlilcr.il.le  <'nKlnoorlng  work  In  VV:i«liliiglon  and  vicinity,  not- 
ably thu  dOHlKri  of  tho  found.-itloii  jiiirl  othi^r  Htru<;tural  feat- 
uroH  of  the  Hcnalo  and  Houho  oIMco  bulMlngH,  ami  much  work 
on  tho  Capltnl  Building. 


Herman  Long,  general  contractor,  of  Kansas  City,  Mo., 
died  recently  at  his  home  In  that  city,  where  he  had  been  in 
business   for   40   years. 

David  James  Mackey,  at  one  time  President  of  the  I^ouis- 
vllle,  Evansville  &  St.  Louis  R.R.,  died  at  EvansvlUe,  Ind.,  his 
birthplace,   Apr.    9.      He   was   82    years   of   age. 

Warren  Archer  Conover,  who  was  head  of  the  firm  of  W. 
A.  &  F.  10.  Conover,  died  at  his  home  in  Brooklyn,  N.  Y., 
Apr.  20,  in  his  68th  year.  Mr.  Conover  erected  the  Postal 
Telegraph   Building  and  the  New  York  Casino. 

Edgar  H.  Mumford,  M.  Am.  Soc.  M.  E.,  Vice-President  and 
General  Manager  of  the  Mumford  Molding  Machine  Co.,  of 
Chicago,  died  at  his  home  in  Plainfleld,  N.  J.,  Apr.  18,  in  his 
52d   year.      He   is  survived   by  a  widow  and   four  children. 

Neil  Mathison,  Bridge  Superintendent  of  the  Northern 
Pacific  Ry.  for  the  past  20  years,  and  a  resident  of  Duluth, 
died  suddenly  from  apoplexy  at  Cromwell,  Minn.,  Apr.  19, 
age  58  years.  Mr.  Mathison  is  survived  by  a  widow  and  two 
sons. 

John  A.  Culverwell,  Assoc.  Am.  Inst.  E.  E.,  hydraulic  and 
electrical  engineer  of  Port  Hope,  Ont.,  died  in  Toronto,  Apr. 
21,  in  his  49th  year,  after  a  short  illness.  About  15  years 
ago  he  became  associated  with  the  development  of  the  Trent 
Valley  Canal  in  Eastern  Ontario,  and  promoted  several  elec- 
trical projects  dependent  upon  this  source  for  power. 

Alexander  B.  Andrews,  First  Vice-President  of  the  South- 
ern Ry.,  died  at  his  home  in  Raleigh,  N.  C,  Apr.  17,  in  his 
75th  year.  Colonel  Andrews  was  born  in  Franklin  County, 
North  Carolina,  in  1841.  He  served  in  the  Confederate  Army 
during  the  Civil  War,  after  which  he  entered  the  service  of 
the  old  Raleigh  and  Gaston  Ry.  Co.,  now  the  Seaboard  Air 
Line,  as  Superintendent.  In  1894  Colonel  Andrews  was  made 
Second  Vice-President  of  the  Southern  Ry.,  and  in  1895  First 
Vice-President. 

S.  Percy  Hooker,  of  Le  Roy,  N.  Y.,  who  was  a  member  of 
the  New  York  State  Highway  Commission  appointed  by  Go-\^ 
Hughes,  died  in  New  York,  Apr.  24,  in  his  55th  year.  Mr. 
Hooker  was  manager  of  some  mining  enterprises  in  Arizona 
in  the  "gOs.  He  was  elected  to  the  New  York  Senate  in  1906 
and  was  appointed  Highway  Commissioner  in  1909.  After 
being  legislated  out  of  office  in  Gov.  Dix's  administration,  he 
was  appointed  State  Highway  Commissioner  of  New  Hamp- 
shire by  Gov.  Bass. 


EHQIHKEJRnHO 


COMING   MEETINGS 

AIR    BRAKE    ASSOCIATION. 

May    4-7.      Convention    at    Chicago.      Secy.,    F.    M.    Nells,    53 
State  St.,  Boston,  Mass. 

AMERICAN   WATER   WORKS   ASSOCIATION. 

May    10-14.      Annual    meeting    in    Cincinnati.      Secy.,    J.    M. 
Diven,  47  State  St.,  Troy,  N.  Y. 

NATIONAL    FIRE    PROTECTION    ASSOCIATION. 

May  11-13.     Annual  meeting  at  Hotel  Astor,  New  York  City. 
Secy.,  Franklin  H.   Wentworth,   87   Milk  St.,   Boston,   Mass. 

CONFERENCE  OF  BUILDING  INSPECTORS. 

May   14.    Meeting  in   New  York  City.     Secy.,  Sidney  J.   Wil- 
liams,  Madison,    Wis. 

INTERNATIONAL    RAILWAY    FUEL    ASSOCIATION. 

May   17-20.     Annual   meeting  at   Chicago.      Secy.,  C.  G.  Hall, 
922  McCormick   Bldg.,   Chicago. 

SOUTHWESTERN   ELECTRICAL   AND   GAS   ASSOCIATION. 
May  19.     Annual  convention  at  Galveston,  Tex.     Secy.,  H.  S. 
Cooper,  Dallas.  Tex. 
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NATIONAL   MACHINE   TOOL   BUILDERS'    ASSOCIATION. 
Hay  20-21.     Spring  meeting:  at  Atlantic  City,  at  Hotel  Marl- 
borough-BIenheim.     Secy.,  Charles  E.  Hildreth,  Worcester, 
Mass. 
MASTER  BOILER  MAKERS'  ASSOCIATION. 

May     25-2S.       Annual     meeting     in     Chicago.       Secy.,     H.     D. 
Nought,   95   Liberty   St.,   New   York   City. 
AMERICAN   SUPPLY  AND  MACHINERY   MANUFACTURERS' 
ASSOCIATION. 
June   3-4.     Annual   convention   at   Rellevue-Stratford,   Phila- 
delphia,    Penn.       Secv.,     F.     D.     Jlitchell,     1510     Woolworth 
Bldg..  New  York   City. 
N.\T10NAL   DISTRICT   HEATING    .ASSOCIATION. 

Junt-    1-3.      Annual    convention   at   Hotel    Sherman,    Chicago. 
Secy..  B.  L.  Gaskill. 
NATIONAL   CONFERENCE    ON   CITY    PLANNING. 

June    7-9.      National    Conference    in    Detroit.    Mich.      Secy., 
Flavel   Shurtleff,   19  Congress  St.,   Boston,  Mass. 
AMERICAN     RAILWAY     MASTER     MECHANICS'     ASSOCIA- 
TION. 
June  9-11.     Annual  convention  in  Atlantic  City.     Secy.,  Jos. 
M.  Taylor,  Karpen  Bldg.,  Chicago. 

MASTER   CAR   BUILDERS'   ASSOCI.A.TION. 

June  14-16.     Annual  convention  in  Atlantic  City.     Secy.,  Jos. 
M.  Taylor,  Karpen  Bldg.,  Chicago. 

•OHIO      SOCIETY      OF      MECHANICAL,      ELECTRICAL      AND 
STEAM   E.XGINEERS. 
June   17-lS.     Semi-annual   meeting  at  Toledo.      Secy.,   Frank 
E.   Sanborn.   Ohio  State  University.   Columbus. 

SOCIETY   FOR   THE    PROMOTION   OF    ENGINEERING    EDU- 
CATION. 
June   22-25.     Annual   meeting  at   Iowa   State   College,   Ames, 
Iowa.     Secy..  F.  L.  Bishop.  University  of  Pittsburgh,  Pitts- 
burgh. Penn. 

AMERICAN    SOCIETY    OF    MECHANICAL    ENGINEERS. 

June  22-25.     Summer  meeting  at  Buffalo,  N.  Y.     Secy.,  Calvin 
W.    Rice,    29    W.    39th    St.,    New    York    City. 

AMERICAN   SOCIETY    FOR    TESTING   MATERIALS. 

June  22-26.     .Annual  meeting  in  Atlantic  City.     Secy.,  Edgar 
Marburg,  University  of  Pennsylvania,  Philadelphia,  Penn 

National  Electric  Meht  .A.ssociation — At  the  annual  conven- 
tion, to  be  held  in  San  Francisco,  June  S-11.  the  following 
papers  will  be  presented:  "Features  of  the  Lighting  of  the 
Panama-Pacific  Exposition."  W.  D'A.  Ryan;  "Some  Opportuni- 
ties of  Public  Utility  Accountants."  L.  H.  Reynolds  (.Auditor, 
California  R.R.  Commission):  "Practice  in  High-Head  Hydraulic 
Plants."  J.  P.  Jollyman:  "Governor  Effort  Analysis,"  E.  D. 
Searing;  "Overhead  Line  Construction  on  the  Coast."  J.  C. 
Martin;  "Analysis  of  Costs  by  an  Electricity  Supply  Company 
for  Rate-Making  Purposes,"  A.  D.  Spencer  and  R.  W.  Symes; 
"The  Commercial  Application  of  Resistance  Furnaces,"  C. 
W.  Rartlett;  "A  Stassano  Furnace  Installation  at  Redondo, 
Calif.."  W.  W.  McKnight;  "Electric  Furnace  Power  Loads," 
F.  T.  Snyder;  "Charges  for  Electric  Welding  Service,"  C.  K. 
Nichols;  "Timber  Preservation,"  R.  A.  Griffin;  "Public  Ser- 
vice Commission  Relationships,"  John  H.  Roemer  (ex-member 
Wisconsin  Railroad  Commission);  "The  Electric  Vehicle  and 
the  Central  Station,"  J.  F.  Gilchrist  and  A.  J.  Marshall. 

Staten  iMlanil  .\nMOclation  of  .\rtH  and  Sclenccn — On  Apr.  16 
a  meeting  was  held  under  the  auspices  of  the  sections  of  En- 
gineering, Architecture  and  Applied  Professions.  L.  L.  Tribus 
delivered  an  adilress,  "Travel  Notes  on  Water-Supply,  Ancient 
and  .Modern."     The  secretary  is  Arthur   Holllck.  New  Brighton, 
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Safety  Lock  for  lIolatM 

atch  shown  In  the  accompanying  Illustration 
Ikis  been  developed  by  the 
I>()bbie  Foundry  &  Machine 
Co.,  of  Niagara  Falls,  N.  Y., 
II)  prevent  motor-driven  con- 
I  ractors'  hoists  from  back- 
ing up  If  current  should  fail. 
'I'lie  device  was  designed 
particularly  for  the  "sub- 
way" hoists  used  In  New 
1  ork  City  (described  In  these 
(  oliimns.  Mar.  4,  lUl.''.).  A 
liedvy  ratchet  Is  fastened  on 
I  hi-  drum  shaft  and  the  irnwl 
for  It  Is  pushed  Into  or  out 
running    to   a    friction    banil    on    thn 


llnliinrcd    VVInilotv    Hnmh 

A  nt'w  nixtiil-wlndow  const  ruction  for  fuctorlea  and  IikIuh- 
trlal  liiilldlngn  hits  thx  uppor  iirid  lower  siish  frunioB  (slldlnK 
In  KiildeH)  conn«cteil  and  biiliincnd  by  u  clnvleo  which  dls- 
piTi-ies  with  chninn,  pulleys  and  rounterwelKhts,  Klxi-d  on 
e.ieli  Hidx  of  the  window  frame  In  a  luill -l»>iirlng  pinion  which 
engaHeH   with    rnekn   on    tho   two   siinh    frtimttH,   so   that   us   one 


sash  is  pushed  up  it  revolves  the  pinions  and  causes  the 
other  sash  to  be  lowered.  Brass  guides  exclude  dust  and  rain. 
These  windows  are  manufactured  by  the  American  Window 
&   Door   Co.,    of   Chicago. 


Adjustable   Column   Form 

A  new  adjustable  form  for  concrete  columns  of  octagonal 
section  is  shown  in  the  accompanying  sketch.  It  has  four 
sides  of  constant  width  formed  by  plates  which  can  be 
moved  inward  and  outward.  The  width  of  the  other  four 
sides   of   the    column    varies.      The    plates    of   the    larger    sides 


Adjustable  Steel  Column"  Fokm 

are  carried  by  jointed  yokes  whose  ends  are  secured  by  pins 
to  holes  in  the  form  braces.  The  plates  of  the  "corners" 
are  attached  to  threaded  rods  which  pass  through  the  yoke 
and  are  adjusted  by  means  of  nuts.  These  corner  plates  are 
adjustable  vertically  also,  to  allow  of  connections  to  beams 
or  girders.  The  column  diameter  can  be  increased  50%  beyond 
the  minimum.  This  construction  form  is  being  handled  by 
the  C.  S.  Concrete  Form  Co.,  716  Dwight  Bldg.,  Kansas 
City,  Mo. 

Large   Land-Leveler 

For  improving  farmlands  and  for  general  land-leveling 
work  the  large  scraper  shown  in  the  accompanying  view  has 
been  developed  by  the  Schmeiser  Manufacturing  Co.,  of  Davis, 
Calif.     There  are   three  sizes — (1)    the   "Giant,"   with  an   11-ft. 
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SciiMEisEU   Land-Levelki; 

bucket  which  takes  from  4  to  7  yd.  of  soil  at  a  time,  (2)  the 
"Junior  Giant,"  with  an  S-ft.  bucket  which  moves  2  to  4  yd., 
and  (3)  the  "Midget,"  which  has  an  S-ft.  bucket  and  holds 
1  '/4  yd.  The  largest  size  is  drawn  by  a  traction  engine  and 
re<iulrcs  but  two  men.  The  "Midget"  can  be.  used  with  a 
tractor   or    may    be    drawn    hy    ten    horses. 

I'orlulilc   4;aMolliie-l':nuliif     \ir   <'oni|ireHHor 

A  new  portable  gasoline  air  comi)resaor  has  Just  been 
placed  on  the  market  by  Cris.  D.  Schramm  &  Son,  Philadel- 
phia, I'enn.  This  is  of  larger  capacity  than  tho  unit  i)revlously 
minniraclintMl  by  this  concern  (noted  In  our  issue  of  Jan.  21, 
|).  126).  The  new  machine  Is  5  ft.  10  In.  by  3  ft.  2  In.  high  and 
Is  nidUMted  on  a  four-wheeleil  frame,  the  front  wheels  of 
which  are  10  In.  In  diameter  and  tho  roar  14  In.  Tho  gaso- 
line engine  has  r.-ln.  boro  and  6-ln.  stroke;  tho  compiossor, 
4-ln.  boro  and  Bin.  stroke.  Tho  alr-storngo  tank  Is  16  In.  In 
fllametor  by  30  In.  long.  Tho  gasoline  tank  has  capacity  for 
6  Hul. 
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SY SOl'SlS  A  sliil-oul  mcliijii  of  iiiiisoiiri/  nail 
wits  irlniilt,  tlir  intrrior  face  nf  the  old  ainl  new 
trail  mis  inilcrpronfi'd  trilli  rciiiciit-j/uii  /ilaslcr, 
the  hulldiii  iif  llir  Ixisiii-  iia.'i  tvalvrjiroofcd  irilli  ns- 
pliiill  fi'll  and  lltrn  covered  until  concrete  slabs, 
a  llexilde  concrete  hinged  joint  teas  inserted  at  the 
jtinclion  of  the  vnil  and  floor  and  a  drain  teas  laid 
hemath  the  line  of  juncHun. 

At  niiiliii.ulu  on  N<'\.  I.  l^'l'.'.  a  lucak  occ-urred  in  the 
wall  of  the  east  basin  of  tlio  Xaslivilk'  water-works  reser- 
voir. A  sei'tion  of  wall  loO  ft.  loii<f  slipped  on  its 
foundation  for  about  'M  ft.  It  became  the  duty  of  the 
writer,  as  City  Enjjrineor.  to  supervise  the  repairs  uiulcr 

•city  Engineer,  Nashville.  Tonn 


piiiiis  anil  s|)ciiliraliinis  hy  llcriii^'  &  (irc^ory,  New  ^'ork 
Citv.  The  wiiik  was  >n(ee>srully  aeeoiii])lislied  in  the 
fall  anil  winter  of  I!)!:;  ami  in  .January,  liJil,  the  basin 
was   |i\it    haik    intu   MT\iee.t 

In  suii.>tanre  llir  plans  and  speeilieations  provided  foi  ; 
(a)  The  resturat ion  nf  the  broken  wall;  (b)  the  water- 
proodnii  of  the  walls  with  eenient-<;un  plaster;  (e)  the 
waterproofing  of  the  floors  by  means  of  an  asphalt-felt 
mombrane  whieh  covered  the  entire  floor  and  lapped  up 
about  three  feet  on  tlu;  walls  all  aiDiind  the  interior 
of  the  basins;  (d)  the  ])rol('ction  of  the  asphalt  inein- 
brane   with    coiirrete    slabs;    (e)    lli"    lun-t  i-nrtiun    nf    a 


tSee  "Engineering  News,"  Nov.  4,  1912,  for  a  description 
of  tlie  break,  and  Feb.  6,  1913,  for  an  account  of  the  scheme 
for  repairs,  with  extract.s  from  the  specifications.  The  design 
and  construction  of  the  original  reservoir  were  described  in 
"Engineering  News,"  June  15,  1SS8. 


Fig.    1.    Kkiu-ii.dtvc  tiik   Hiikaciikd  Wat.t,  ok  the  Xasiivit.lf.  Watf.t:-Woi!Ks  RrsKRVOlR 
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flexible,  concrete  hinged  joint  all  around  the  interior 
of  the  basin,  between  the  walls  and  the  superimposed 
concrete  floor  slabs,  by  means  of  wedge-shaped  concrete 
blocks  cast  in  place  in  the  V-shaped  trough  formed  for  the 
purpose  at  the  junction  of  the  floor  with  the  walls; 
and  (f)  the  construction  of  a  telltale  clay-tile  drain 
all  around  under  tlie  junction  of  the  floor  with  the  walls, 
and  terminating  in  a  manhole  outside,  so  as  to  reveal 
any  leakage  that  might  occur  in  the  floor  or  in  its 
junction  with  the  walls. 

The  walls  of  the  reservoir  (Figs.  1  and  2)  were  built 
of  limestone  rubble  masonry,  laid  up  in  Louisville  nat- 
ural-cement mortar.  There  is  a  natural-cement  con- 
crete core  about  two  feet  in  average  thickness,  extending 
from  bottom  to  top,  and  midway  of  the  section  of  the 
walls. 

The  old  masonry  was  found  to  be  in  good  condition, 
the  fractures  showing  more  generally  in  the  stone  than 


laid  in  the  bottom  of  this  excavation  leading  outside 
the  foundation,  and  the  pit  was  filled  with  rich  con- 
crete flush  with  tlie  foimdation  rock  upon  wliich  the 
new  masonry  was  built.  The  ends  of  the  intact  walls 
were  cut  and  raked  from  bottom  to  top,  back  to  per- 
fectly sound  masonry,  and  carefully  cleaned  of  old 
mortar  and  unsound  stone  by  means  of  pneumatic  chisels. 
As  a  precaution  against  cracks  opening  at  the  junction 
of  the  new  masonry  with  the  old,  a  flexible  U-shaped, 
heavy,  sheet-lead  stop  joint  was  inserted  by  cutting  a 
dovetail  groove  in  the  concrete  core  from  bottom  to  top 
of  the  ends  of  the  old  wall,  and  by  anchoring  one  end 
of  the  lead  joint  therein  with  rich  concrete  in  advance 
of. the  new  masonry,  and  by  leaving  the  other  end  free. 
The  fold  in  the  joint  was  protected  with  tar  felt  to 
assure  free  movement,  and  the  new  masonry  was  built 
around  the  free  end  thereof.  This  contrivance  was  sim- 
ple,  ett'ective,   of   very   little   trouble,   and   inexpensive. 
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in  the  mortar.  The  limestone  masonry  was  disin- 
tegrated and  scaly  on  the  surface,  but  such  weatli- 
ering    was    entirely    superficial    and    insignificant. 

Tlie  floor  was  covered  with  a  layer  of  Louisvillt; 
cement  concrete,  averaging  \'i  in.  tliick,  laid  in  a 
continuous    .><heet,    witiiout    vertical    joints,    and 
joined  up  to  the  walls  without  any  special  ])iovi- 
sion  for  expansion  or  for  a  water-tiglit  joint  there- 
witli.     Tbe  old  floor  was  found  to  be  in  excellent 
condition,   without  apparent  cracks  e-xcept  at  the 
place    wliert!    tlic;    wall    went   out.      Here    a    crack 
ulM)ut    1/j    '"■    ^*'''''    ''"•'    abuut    l.^>    ft.    long,    approxi- 
mately   |iiinillc!   witli,   and   iiltout    1    ft.    from,   tbe   wall 
and  located  across  a  geologi<iil  fault,  was  revealed  after 
the  disastt.T. 

Uki-aiu  ok  Wam, — .\fter  clearing  the  site,  excavation 
for  tlic  foundation  fur  tlie  restoration  of  the  broken 
section  of  the  wall  was  carried  down  to  sound  soliil  rock. 
Core  drillings  were  made  H  to  10  ft.  through  the  under- 
lying rock  to  a.ssure  a  |)i'rfeetly  stable  foundntion  before 
laying  the  jnnsonry.  The  clay  and  loose  detritus  were 
removed  from  the  fault  in  the  underlying  formation 
down    to   good    sound    rock,    a    (I-in.    tile    subdrain    was 
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The  foundation  rock  of  the  ends  of  the  old  wall  was 
oidy  about  three  feet  below  tbe  original  surface  of  the 
ground,  aiul  the  umlerlying  rock  strata  were  compara- 
tively thin  and  sandwiched  between  with  clay  seams. 
The  ])it  for  the  new  masonry  was  carried  down  verti- 
(ally  al)out  H  ft.  l>elow  the  bottom  of  the  ends  of  tiio 
oh  I  wall  for  a  solid  rock  Imse.  This  left  the  ends  of 
the  old  wail  tilted  up  at  critical  points  upon  a  com- 
|)anitiv('ly  nnslal)le  foundation.  This '  was  elVectually 
safeguarded  hy  ctirefully  excavating  around  ami  alunil 
l.l  ft.  hack  beyond  tbe  ends  of  tbe  old  ina.><onry,  down 
to    tbe   .xolid    ledi^e    upon    which    the   iu>w    nuisonry   Ma-; 
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fouii<l<'<l.  "i>«l  I'.v  liiiildiii;,'  a  licavy  Imttrrss  iiilc;,'ral  with, 
tnd  tit'd  into,  tlio  main  iicwiiiusdiirv  roiitulation  hy 
neiuiH  of  iiuiiifnxis  .'iO-ft.  railroad  rails,  tints  hooking 
and  ovcrlappiii;;  tlit>  iicw-iiiasoiirv  rotiiidatioii  aroiiinl  and 
lii'Vond  tlio  two  fiids  of  tin-  fouiidatioii  of  the  (dil  wall. 
riu'so  l)Uttrt'ssos  wiMo  of  al)oiit  the  saiiic  cross-sc'ctioii 
.,>  tlu<  iimiii  new  foundation  and  wi-ro  hron^dit  u|i  llusli 
with  tho  surface  of  the  ;;roimd. 

Tlio  ni'W  sertion   of   the  wall   was   Iniilt  of  cyilopcan 

lasonry.     Tho  loncrt'ti'  usi-d   in   lieu   of  niorlar  was  a 

I  ;;}:'»  mix   for  tlic   foundation  and  a    1:2:  I   mix   for 

!it>  masonry  ahovo   tho   lloor   level.     Tho   facing  stones 

T  the  wall   wore   |)laeed   ahout  one  or   two   courses   in 

Ivnnci'  and  allowed  to  sot  heforo  the  hacking  was  placed. 

\'\w  huilding  of   the   masonry   was   practically   continu- 

;s,  ilay  and  night  ;  there  were   fi-w  interruptions  from 

lin,    llic    season    lu'ing    a    delightful    Indian    summer. 

Alien  font'd  to  stoj)  the  masonry,  anj|)le  provision   for 

Iwiiding  was  nuule  l>y  h'a\iiig  numerous  stones  j)rt)jectiiig 

aU)Vo    the    course    then    in    i)roeoss.     Toothing    of    new 

nia.xonry  was   not   allowed,   and   ho?iding   was   iiiiKlc    hy 

lin'nking  tho  new  stones  across  over  the  top  of  llic  nld 

ina.>ionry,  which   had    iu'cn    scruj)ulously    cleaned    to    tlio 

nuked  stone.     A  su])erior  quality  of  limestone,  with  good 

natural   bods,  was   used   in   the   masonry,   and   concrete 

wiu;  nuido  of  tho  same,  quality  of  limestone  screenings, 

crushed    rock    tluit   ])assed    a    1-in.    ring,    and    ])orlland 

cement.     The    now    masonry    resulted    in    ])ra<tically    a 

water-tight  job,  and   up  to   the  present    tliire   lias   ipccn 

no  indication  of  an  o])en  joint  or  crack  at  tlic  jiiiiclioii 

of  the  new  masonry  with  the  old.     'J'lic   length   (jf   I  lie 

now  .section  of  masonry  was  about   loO  ft.  at  the   lloor 

level  and  about  210  ft.  under  the  coping. 

WaTKKPKOOFIXG    the    IXTERIOK    I'^ACE    OF    THE    W.VLL 

WITH  THE  Cement  Oix — Tho  waterproofing  of  the  in- 
terior face  of  the  old  wall  with  cement-gun  plaster  pro- 
i-eeded  simidtaneously  with  the  building  of  the  new  ma- 
sonr}%  as  did  also  the  waterproofing  of  the  floor  with 
the  asphalt  mcmbraiio.  Portable  .scaffolds  on  wheels, 
leaning  again.st  the  wall  and  so  balanced  as  to  be  easily 
shifted,  were  provided  for  the  workmen.  An  electrically 
driven  air  compressor,  cai)able  of  delivering  about  ^."iO 
cu.ft.  of  air  at  .lO  lb.  per  sq.in.  per  min.,  was  installed 
rlxnit  the  center  of  the  l)asin.  Steel  .sup])ly-pij)iug  of 
ample  capacity  for  com])ressed  air  was  laid  from  the 
iompre.s.sor  around  the  walls,  with  taps  for  Jie  flexible 
air  hose  at  convenient  intervals.  Similar  supply-pipes 
for  water  for  use  with  the  cement  gun  and  for  spraying 
under  air  pressure  wore  also  ])rovided.  The  walls  were 
first  thoroughly  cleaned  of  all  scale  and  foreign  uiatter 
by  means  of  pneumatic-hammer  chisels,  so  a.s  to  af- 
ford sound  stone  faces  for  the  plaster.  By  the  same 
means  the  old  mortar  joints  were  gouged  out  to  depths 
varying  from  1  to  .T  in.  for  the  cement-gun  mortar. 
The  walls  were  then  sand-blasted  and  sprayed  immedi- 
ately in  advance  of  the  cement  gun,  resulting  in  clean, 
sound  stone  faces  and  mortar  joints. 

The  cement-gun  plaster,  composed  of  one  volume  of 
[lortland  cement  to  three  volumes  of  clean  sand,  fol- 
lowed right  behind  the  sand  blasting  and  spraying,  be- 
fore the  walls  could  dry. 

The  whole  interior  of  the  walls,  including  the  new 
masonry,  was  coated.  The  final  result  is  an  assured  suc- 
••ess.  For  a  tost  the  basin  was  first  filled  with  perfectly 
clear  water.     A  slight  seepage  near  the  top  of  the  walls 


in  isolated  spots  an<l  clusters  nianifesled  itself.  This 
disappeared  when  the  water  was  lowi'red  to  a  height  of 
about  IT)  ft.  Iiis|)ection  of  tin;  plaster  was  made  by 
moans  of  a  skiif.  Some  (Ine  hair-line  chc<ks  w<;r(;  dis- 
covered, evidently  caused  by  contraction  rluring  the  frosty 
weather  in  which  tin-  work  was  done.  Those  were  near 
tho  lop  of  the  wall,  where  the  exi)osuro  waH  greatest. 
Those  places  were  carefully  brushed  o\(r  with  neat- 
cenu'nt  grout,  the  basin  was  again  filled,  aii<l  the  seepage 
entirely  di.sa|)peared,  and  there  has  been  no  recurrence 
of  this  tnnddo.  Tho  walls  (Fig.  •i)  are  manifeslly 
wat((r-tight. 

I'liTTiNd  Asi'fi.\i,T  Fei.t  o.v  tiik  Fi.ooit — Before  lay- 
ing the  asphalt-folt  m(!nd)rane,  tlu;  old  concrete  fioor  was 
cai'efidly  cleaned  and  (lushed  oil"  wilh  a  jiowerfid  stn^am, 
and  all  loose  scab;  was  removed.  All  rough  placets  and 
sharp  depressions  wei-c  ihcn  Ijn^linl  rulj  ;iiid  !ji-ouglit 
to  a  smooth  j)lane  with  riili  ccimiil  iiiDihir.  Al'tii-  thor- 
oughly drying,  tin-  fioor  was  well  paiiiti'd  with  asjihalt 
cement,  dissolved  in  naplitha  for  a  priming  coat.  This 
was  followed  with  a  vei'y  heavy  mop  coat  of  asphalt 
cement  heated  to  a  temperature  of  about  .325°  F.     The 


Tu;.  ;i.    Xasiivii.lk  Reservoir  Wall  after  Having 
Beex  1'lasterei)  by  Cement  Gun 

(The  ooncrete  weclge  blocks  and  .shoulders  may  be  seen 
alons  the  division  wall  at  the  left.  Tho  dark  belt  is  the 
asphalt-felt  iricnibrane  lapped  up  onto  thr  wall.  The  basin 
at  the  left  of  the  wall  was  nearly  full  of  water  when 
the   view   was   taken,   but   showed   practieally   no   leakage.) 

asphalt  roofing  felt  followed  closely  Ijehind  the  mop  coat, 
in  alternate  lav'ers  of  felt  and  heavy  mop  coats.  Each 
layer  of  felt  was  carefully  rolled  down  before  the  suc- 
ceeding mop  coat  and  next  layer  of  felt,  care  being  taken 
to  squeeze  out  all  the  air  bubbles.  The  asphalt  felt  over- 
lapped and  broke  joints  .3  in.  on  longitudinal  edges 
and  10  or  12  in.  on  ends.  Five  layers  of  the  felt  were 
employed,  ending  with  a  heavy  mop  coat  all  over  the 
top. 

The  cement-gun  plaster  was  applied  in  an  average 
thickness  of  3  in.  in  a  band  about  3  ft.  in  height  above 
the  floor  line  all  around  the  bottom  of  the  walls,  and  was 
made  continuous  and  carried  down  to  the  bottom  of  the 
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trench  for  the  tile  uiulerdrain  liereinafter  described. 
Where  this  heavy  plaster  lonned  the  wall  side  of  the 
tile  trench,  it  was  tioated  and  molded  into  a  skewback 
for  receiving  one  end  of  the  concrete  cover  slab  over 
the  trench — which  was  cast  in  place,  a  corresponding 
skewback  having  been  cut  along  the  edge  of  the  old  con- 
crete floor  slab  to  receive  the  other  end  of  the  cover 
slab.  During  the  same  operation  the  cement-gun  plas- 
ter was  floated  to  a  smooth  even  surface  in  a  belt  about 
3  ft.  wide  all  around  the  junction  of  the  walls  with 
the  floor.  A  screeding  strip  of  Vs-i"-  pi^^  flooring  was 
secured  in  place  all  around  the  top  edge  of  the  heavy 
plaster  belt,  by  shooting  the  mortar  against  the  edges 
of  and  flush  with  the  surface  of  this  wooden  strip. 
The  latter  served  a  twofold  purpose:  First,  as  a  screed 
for  floating  the  thick  plaster  belt,  similar  to  a  wain- 
scoting, and  secondly,  as  a  nailing  strip  to  tack  the 
asphalt  membrane  to  and  to  hold  the  latter  in  place  until 
the  wedge  blocks  were  cast  in  place. 

As  indicated,  the  asphalt  membrane  was  made  continu- 
ous and  lapped  up  on  the  walls  in  a  seven-ply  thickness. 

Laying  Concrete  Floor  Slabs — The  4-in.  concrete 
cover  slabs  (Fig.  2)  were  cast  upon  the  top  of  the  asphalt 
membrane  in  alternate  units  K!  ft.  square.  After  set- 
ting, the  succeeding  units  were  cast  in  the  blank  spaces 
in  the  usual  way.  Contiguous  units  were  separated  by 
i/2xl-in.  dovetail-shaped  soft  cypress  strips,  which  were 
tacked  to  the  2x4-in.  wooden  forms  with  si.xpenny  nails, 
just  sufficiently  to  hold  the  cypress  strip  in  place  against 
the  form,  and  leaving  the  head  and  greater  part  of  the 
nails  projecting  into  the  concrete.  After  the  slab  had 
pro])erly  set,  tlie  2.x4-in.  forms  were  carefully  removed, 
and  tlie  cypress  strip  remained  in  place  for  keying  and 
calking  the  joints  between  the  slabs.  Around  every 
cluster  of  nine  UJ-ft.  units,  or  48-ft.  square,  asphalt- 
cement  expansion  joints  were  poured,  %  in.  thick  at 
the  bottom  and  %  in.  at  the  top. 

Concrete  Weikje  Blocks — For  a  l)earing  for  the  con- 
crete wedge  blocks  ( Figs.  2  and  3 )  the  horizontal  should- 
er blocks  were  first  cast  in  position  on  top  of  the  asphalt 
.  membrane,  leaving  the  V-shaped  trough  between  the 
shoiild(!r  i)locks  and  the  wain.scoting  and  asphalt  mem- 
brane thereon,  around  the  walls,  into  which  the  flexible 
wedge  i)locks  were  molded.  Before  casting  the  wedge 
l)locks,  t\w  shoulder  blocks  were  backed  up  by  casting 
all  adjacent  floor  slabs,  and  all  allowed  to  properly  set. 
Making  the  as|)halt  joint  between  the  shoulder  and  the 
wedge  i)lo(ks  was  a  simple  process.  FlooWng  strips  were 
laid  down  |)arallel  on  the  concrete  floor  slabs,  of  the 
j)ro|)er  widths  and  lengths  to  serve  as  a  mold.  A  strip 
of  flooring  i'elt  was  laid  in  the  bottom  of  this  mold, 
ut)on  which  the  hot  as|)halt  was  poured  and  allowed  to 
cool.  When  sufliciently  set,  the  flooring  stri])s  were  re- 
moved and  the  resulting  ril)i)on  of  llexil)le  asphalt  was 
easily  picked  np  and  laid  in  place  in  the  V-trough 
against  the  concrete  shoulder  blocks.  Hot  as|)halt  to 
the  de[>tli  of  about  'i  in.  having  been  jioured  into  the 
bottom  (»r  apex  of  the  trough  and  allowed  to  still'cn, 
the  wedge  blocks  were  then  cast  in  place,  the  asphalt 
memt)rane  on  the  wainscoting  lia\ing  first  received  its 
linal  mop  coat,.  The  coruTete  shoidder  and  wedge  blocks 
were  each  reinforced  with  steel  rods  and  separated  at 
the  ends  by  asphalt  ('\|)ansion  joints,  by  a  simple  con- 
trivance, '['be  mechanical  action  of  the  wedge  i)locks 
was  instantaneous,  us  was  at  once  revealed  Ity  the  asphalt 


lieing  slightly  squeezed  out  of  the  joints  between  tlie 
shoulder  and  the  wedges.  The  asphalt  membrane  was 
then  cut  loose  from  the  flooring  screed  strips,  where- 
upon the  latter  were  easily  removed.  The  small  groove 
left  thereby  along  the  top  edges  of  the  wedge  blocks  was 
poured  full  and  sealed  with  hot  asphalt. 

This  flexible  wedge-block  contrivance  is  quite  ingen- 
ious, and  in  the  writer's  oi)inion  is  an  entirely  etflcacious 
method  of  providing  an  automatic  seal  and  water-tight 
joint  between  the  concrete  floor  and  walls  of  the  reser- 
voir. 

The  Underdrain- — A  trench  al)out  2  ft.  wide,  and  av- 
eraging 3  ft.  for  the  imderdrain,  was  excavated  down 
well  below  the  bottom  of  the  old  concrete  floor,  all 
around  beneath  the  junction  of  the  floor  with  the  out- 
side wall  of  the  basin.  This  trench  was  cut  through 
the  underlying  rock  ledges  by  means  of  hammer  and 
bull  points,  blasting  not  being  allowed.  The  bottom  of 
the  trench  was  covered  with  a  ()-in.  slab  of  rich  con- 
crete, to  a  grade  with  a  fall  of  0.1  in.  per  100  ft.  This 
slab  was  carefully  cleaned  and  the  cement-gun  plaster 
was  shot  and  faced  down  to  a  tight  junction  therewith 
and  molded  into  a  skewback,  as  described  for  the  cover 
slab.  The  other  face  of  the  trench  was  left  raw,  so 
as  to  allow  a  vent  to  any  seepage  tli rough  the  floor  into 
the  underdrain.  Hard-burned  clay  tiling  was  laid  with 
open  joints  on  top  of  the  bottom  slab  and  packed  with 
1-in.  crushed  stone  from  which  all  dust  and  screenings 
were  excluded.  The  crushed-stone  packing  was  brought 
uj)  to  the  bottom  of  the  old  concrete  floor  slab  and  cov- 
ered with  a  sheet  of  roofing  felt.  The  cover  slab  was 
then  cast  in  place  in  the  skewbacks  above  described, 
on  top  of  the  felt,  and  finislicd  flush  with  the  top  of 
the  old  concrete  floor. 

The  underdrains  lead  from  both  directions  around  tho 
junction  of  the  floor  and  walls  to  a  common  manhole 
outside  the  wall,  through  which  both  drains  were  car- 
ried in  the  new  masonry.  The  telltale  drains  are  ex- 
amined frequently  in  this  manhole.  The  greatest  amount 
of  leakage  thus  far  revealed  is  at  the  rate  of  thirty 
drops  of  water  i)er  minute,  and  this  has  been  practically 
constant  since  the  basin  was  ])ut  into  service. 

This  demonstrates  that  a  practically  water-tight  job 
was  acconi])lished  both  in  the  floor  treatment  and  in  its 
junction  with  the  walls. 

The  total  cost  of  the  work  was  $101,324.  The  E. 
T.  Lewis  Co.,  of  Nashville,  was  contractor  for  the  en- 
tire work.  The  General  Cement  Gun  Co.,  Chicago,  was 
subcontractor  for  water])roofing  the  walls  with  cement- 
gun  pla.ster.  The  St.  Louis  Koofing  Co.,  St.  Louis. 
Mo.,  was  subcontractor  for  the  asphalt  waterj)roofing  of 
the  floor.  Dow  &  Smith,  New  York  City,  nuxde  the 
chemical  analyses  and  tests  of  the  asphalt  cement  and 
roodng  felt.  S[)eed  portland  cement,  made  by  the  Louis- 
ville Cement  Co.,  was  used  in  the  masonry,  in  the  con- 
crete, and  in  the  cement-gun  plaster.  The  cement  tests 
were  nuiile  at  the  factory,  and  certified  by  Pierce  Butler. 
Louisville,   Ky. 

LiMNd  iiiK  W'kst  Basin-  Wam.s  The  west  basin  of 
the  same  reservoir  was,  <luring  the  summer  of  liM  I, 
waterproofed  in  a  similar,  but  not  so  elaborate,  manner. 
The  commission  form  of  government  having  been  in- 
augurated in  the  meantime,  the  work  on  the  west  basin 
was  done  under  the  direction  of  the  commissioner  ot 
water-works. 
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Water  Coa|(ulation,  Sedimenta- 
tion and  Aeration  Plant  at 

Norristov^n.  Penn. 


|l\    S.   ('  \\l  1  lii>\    CnliSoN" 


^^    rcitiriii'ccd-i'iinrn'lc    ruimiilMlinii    atiil    simIiiih'IiIiiIikii 

!ti  witli  sii|U'iiiii|ios(Ml  ai'i'iiltn-i  Ims  n-ci'iillv  Im-cii  pul  in 

latiiiii  liv  tlu'  Noiristiivvn  (IVmiii.)   Insiinincf  iSr  Watri 

III  Irciit  Sclui.v  Ikill   Hivcr  water  prcliminarv  In  liltra 

II.     Ai'riition   is  dfsiiiiu'd   hi   rciiKivo  laslcs  ami   (iddiv'^ 

iroin  uas-plant  wastes  diseliarp'il  into  llie  river  almve  tlie 

litv.    The  filters  are  of  (lie  .lewell  type  and  were  installeil 

i'v*  years  ajro. 

Water  is  taken  I'liini  a  crili  in  llie  Siimylkill  l!i\ir 
ihroHiili  IS(ii)  ft.  (if  pipe  to  Uiw-lift  pumps.  A  cdajinlani 
IS  added  to  the  river  water  in  (he  force  main.  The  latter 
disciiarijes  through  a  hyilranlic  (nntroi  valve  into  an  in- 
thiciit  or  roeeiviii;;  chamhor  (  Fiir.  1)  and  (hence  (hnniLdi 
sluice  jrates  to  the  two  aerator  units,  each  of  wliich  is 
nrrangi'd  to  discharge  into  its  corresi)oiuliii<;  eominirtnient 
of  the  sedimentation  hasin.  Kach  unit  consists  of  an 
inelinod  plane  having;  an  area  of  '2'W  .sq.ft.,  covered  with 
iron  plates  on  which  arc  cast  projections  (Figs.  1  and  'i) 
nrranpi'd  to  l>reak  up  the  water  and  secure  its  intimate 


Sec+ion  A-B 


CTuerrt 
^1  Flume 

Wcrfer    NJv 
Supp/y 


ISedimen-ha+ion    Basin 
Irrfluerrf^Oiamber  ' 
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Fig.  1.     I)ET.\n,s  of  Nokiu.stowx  Watkt!  Aiorator 

contact  with  air.f     The  wiudows  shown  in  the  view  pro- 
vide ample  means  for  ventilating  the  aerator  house. 

Each  compartment  of  the  .sedimentation  basin  is  129  ft. 
long  and  63  ft.  wide.  When  filled  to  an  average  depth  of 
10  ft.  the  whole  hasin  has  a  storage  capacity  of  1,200,000 
gal.  When  supplying  the  filters  at  a  rate  of  5,250,000  gal. 
per  24  hr.,  the  basins  provide  a  5V^-hr.  period  of  coagula- 

•Borough  Surveyor,   Norristown,   Penn. 

♦  We  are  informed  that  thi.s  method  of  aeration  ha.s  been 
successfully  used  for  a  number  of  years  at  Newport,  R.  I.,  and 
bexltiKton,  Ky.,  to  remove  taste  and  odors  due  to  algae. — 
EDITOR. 


tiuii   Mild   scdmicnliit iind   llie  average  velocity  of   the 

water  passing  through  the  hasin  is  ahoiit  O.H  ft.  per  iiiiii. 
Hallle  walls  cause  the  water  (o  pass  twice  the  length  of 
the  hasin  licfore  disrharging  over  the  cniiieiit  Wfjirs  (Fig. 
I  )  on  it"  WMV  (o  (he  (IKcrH.    The  (loorH  of  (he  hasin  slope 


Fig.  2.    View  of  Norristown  AiiiiATOE 

to  clean-out  valves,  from  which  sediment  pipes  load  to  the 
river.  The  sediment  is  pushed  to  the  pipes  by  hand  and 
by  flushing.  An  overflow  pipe  for  each  compartment  is 
connected  to  the  drainage  system. 

The  hydraulic  influent  regulator  already  mentioned  is 
a  specially  constructed  valve  operated  by  a  float  and  pilot- 
valve  mechanism  arranged  to  maintain  an  approximately 
constant  level  of  water  in  the  basin. 

The  filters  are  located  in  a  nearby  building.  They  con- 
sist of  nine  units,  each  16  ft.  in  diameter  and  16  ft.  in 
depth.  The  filtered  water  drops  to  a  clear-water  basin, 
48x100  ft.  in  plan  and  9  ft.  deep,  directly  beneath  the 
filters.  From  this  ba.sin  the  water  is  pumped  to  the  main 
distributing  reservoirs,  which  are  located  on  the  highest 
ground  in  the  city. 

The  new  aerator  and  sedimentation  basin  were  con- 
structed by  the  New  York  Continental  Jewell  Filtration 
Co.,  of  New  York,  under  the  direction  of  Robert  A.  Jack- 
son, Superintendent  of  the  Norristown  Insurance  & 
Water  Co.  The  cost  of  the  work,  which  wa.?  largely  in 
rock  excavation,  was  about  $40,000, 
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Opers\ili©in\s  ©f  tlie  Ciimcliniiniati  Water 
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By  J.  W.  ELLMsf 


SYNOPSIS — Nineteen  billion  gallons  of  water 
was  pumped  from  the  Ohio  River  to  large  settling 
reservoirs,  coagulated  with  sulphate  of  iron  and 
lime  and ,  passed  through  mechanical  filters. 
During  the  first  five  months  of  the  year  the  water 
H-fl.N-  also  disinfected  with  liquid  chlorine.  The  two 
principal  objects  of  treatment  were  the  reduction 
of  bacteria  and  of  turbiditij. 


The  two  settling  rcfservoirs  were  in  contiiuious  operation 
thronghout  the  year.  On  account  of  the  smaller  amount 
of  suspended  matter  'arried  by  the  Ohio  Kiver  water 
during  the  year,  as  compared  with  the  preceding  six  years, 
these  reservoirs  have  received  less  sediment  than  usual. 
Their  efficiency  in  removing  turbidity,  however,  has  been 
greater  than  ever  before,  as  74.1%  of  the  sediment- 
producing  turbidity  has  been  removed.  This  is  a  removal 
9%  greater  than  the  highest  recorded  yearly  average  since 
the  plant  was  started. 

The  average  turbidity  of  tlio  Oliio  Kiver  water  was  only 
120  parts  per  million  as  compared  with  204  p.p.m.  for 
an  average  of  tiie  preceiling  .six  years.  The  average 
turbidity  was  therefore  over  41%  less  than  usual.  For 
6:5%  of  the  year  1!)14  the  turbidity  of  the  river  water  was 
under  100  p.i).m.,  while  for  ;U%  of  the  time  it  was 
between  100  and  ."jOO  p.p.m.  It  is  of  interest  to  note  that 
the  median  turbidity  of  the  river  water  was  but  60  p.p.m., 
or  one-half  of  tlie  yearly  average. 

The  greater  ratio  than  usual  of  ground  water  to  surface 
water  in  the  Ohio  iJiver  during  the  year  was  shown  by 
the  mineral  constituents  l)eing  higher  than  was  ever  before 
recorded.  For  example,  the  total  hardness  was  93  p.p.m., 
and  the  cidorine  21.1  p.p.m.,  or  nearly  .■}0%  greater  in 
hardness  ami  42.6%  greater  in  chlorine  than  the  average 
results  for  tlie  six  years  preceding  l!il  1. 

CoA(!ULATI<).\    HaSI  .\.S 

These  basins  were  cleaned  in  April  and  again  in 
October.  All  three  basins  have  been  in  continuous  use 
exce[)t  for  the  two  days'  time  required  to  clean  each  of 
them. 

The  water  entering  the  coaguliiti(in  basins  contained 
on  an  average  ;il  p.p.m.  of  turbidity,  which  is  62%  les.s 
than  the  average  for  the  i)recc(ling  six  years.  Of  this 
sedinient  the  basins  removed  2\.'i'/f,  which  is  the  lowest 
recorded  average  since  the  i)lant  was  started.  The  basins 
delivered  to  the  filters  a  water  which  had  on  an  average 
but  ^>  p.p.m.  of  turbidity,  or  oidy  one-fourth  the  usual 
amount  of  turbidity  applied  to  the  lilters. 

Thcri'  were  used  during  the  year  for  coagulation 
jdirposes  16.'!0.  IT)  tons  of  sulphate  of  iron  and  !I07. 1.") 
tons  of  lime.  These  clicrnicals  were  applied  to  HMT)!,- 
!);tr>,22;i  gal.  of  Hcttlcd  wafer.  The  average  amount  of 
wul[)luite  of  iron  applied  was  20.1   |i.|i.m.,  or   170  lb.  per 

•KtiM  trxt  nr  thr  oftli-liil  r.piirt  fur  th.-  yi-iir.  r«|irlnt<'il 
rrorri  an  iiilviilirn  Cdpy.  Aplx'tidtMl  In  Ihr  rr|i(irt  lint  12  tlibU-n, 
nonir    iiT    whl'h    will    In-    kIvim    In    ii    liilir    Ihhiiiv 

ISiiiiiTliilriiiliiit    III'    Klllrittlon,    < 'lii'liiiiutl,    Ohiu. 


million  gallons;   the  lime  ajiplied  averaged   11.4  p.p.m., 
or  95  lb.  per  million  gallons. 

FiLTEltS 

Xearly  0.7%  more  water  was  filtered  in  1914  than  in 
1913,  and  about  1.1%  more  filtered  water  was  delivered 
into  the  service.  The  percentage  of  wash  water  used  for 
cleaning  filters  was  2.24,  as  compared  with  2.65  in  1913. 
The  average  period  of  service  of  the  filters  was  19.5  hours, 
or  2.21  hours  longer  than  for  the  preceding  year.  This 
was  due  princij)ally  to  somewhat  less  trouble  than  usual 
from  microscopic  plant  growths  in  the  river  and  settled 
water  during  the  year  1914. 

The  hardness  of  the  filtered  water  averaged  106  p.p.m. 
This  average  hardness  is  nearly  26.2%  greater  than  the 
average  of  the  six  years  preceding,  and  is  accounted  for, 
as  previously  noted,  by  tlie  long-continued  low  stages  of 
the  water  in  the  Ohio  River,  which  increased  the  ratio  of 
ground  to  surface  water.  The  filtered  water  was  harder 
on  an  average  than  the  river  water  by  13  p.p.m.  or  0.76 
grain  per  gallon. 

The  sanitary  quality  of  the  water  has  been  maintained 
at  the  high  standard  reached  in  previous  years.  On  an 
average  the  filtered  water  contained  36  bacteria  per  c.c. 
As  the  river  water  contained  more  bacteria  on  an  average 
(16,500  per  c.e.)  than  has  ever  been  obtained  before, 
the  proportion  removed  (99.8%)  has  been  satisfactory. 
Although  the  average  number  of  bacteria  in  the  Ohio 
Kiver  water  was  16,500  per  c.c,  the  median  number  was 
2900.  The  average  and  median  numbers  of  bacteria  in 
the  filtered  water  were  36  and  20  per  c.c.  respeitively. 

There  was  used  during  the  first  five  months  of  the  year 
for  disinfection  purposes,  5,998.5  lb.  of  liquid  chlorine, 
equal  to  0.1  p.p.m.  or  0.82  lb.  per  million  gallons.  This 
chemical  was  applied  to  the  filtered  water,  and  reduced 
the  nund)er  of  bacteria  on  an  average,  while  being  applied, 
83.6%. 

For  43.75%  of  the  time  the  number  of  bacteria  in  the 
river  water  was  below  1  ()()()  per  c.c.,  and  for  54.54%  of  the 
time,  it  was  between  1000  and  100,000  ])er  c.c.  During 
!)5%  of  the  time  tiie  liltered  water  had  less  than  100 
bacteria  per  c.c.,  while  for  4.4%  of  the  time  the  number 
was  less  than  250  per  c.c,  and  during  only  0.6%-  of  the 
time  was  it  over  this  number. 

The  B.  coli  index  shows  that  approxinuitcly  15.000 
bacilli  of  this  species  were  present  in  every  liter  of  river 
water,  while  only  2  or  3  could  be  found  in  the  same 
amount  of  filtered  water. 

Tiie  purity  of  the  vvater-su|)ply  of  the  city  is  conlirmed 
by  the  very  low  death  rate  from  typhoid  fever  during  the 
year.  There  were  23  deaths  from  this  disease  during  the 
year,  or  a  rate  of  5.71  deaths  \wv  100.000  of  jiopulation. 
in  7ii';('  of  the  cases  in  which  death  resulted  the  ilisease 
had  been  contracted  outside  of  the  city,  or.  if  within  the 
city,  a  source  of  infection  had  been  fairly  well  established 
which  cliiuiiuitcd  the  possibility  of  the  |>ublic  water-.*<upply 
being  the  cause.  In  the  ri'inaining  seven  ca.ses  (30%) 
wlicic  (icnth  occurri'd,  the  .source  of  infection  was  un- 
k!U)wn. 


Mav  ti.   l'Jl"> 
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Filtkkkd-Watkk   Rkskrvuir 
This  open  re.-<ervoir  lias  developed  the  usual  amount  of 
microseopie  plant  growths,  which  attach  themselves  to  the 
bottom  and  sides  of  the  basin.     No  objectionable  odors  or 
tastes  have  resulted  from  their  presence  in  the  water. 

Laboratories 

In  the  laboratories  a  large  uumber  of  samples  of  water 
have  been  examined,  besides  many  other  substances  used 
ill  this  or  other  divisions  of  the  water  department.  In 
the  chemical  laboratory  4!S(i2  samples  of  water  have  been 
examined,  involving  10,1.50  different  determinations. 
In  addition,  104  samples  of  water  were  subjected  to  a 
complete  sanitary  chemical  anal}sis  and  24  samples  to  a 
mineral  analysis.  Besides  the  above  work  with  Avater, 
there  have  been  3.54  samides  analyzed,  consisting  of  coal, 
lime,  sulphate  of  iron,  asphalts,  pitches,  sand  and  other 
miscellaneous  material. 

In  the  bacteriological  laboratory  1818  regular  samples 
of  water  have  i)een  examined  for  the  number  of  bacteria 
which  they  contained,  and  ;iTO  special  samples.  The  tests 
made  for  B.  coli  communis  number  5957.  Six  micro- 
scopical examinations  have  been  made  of  samples  of  water 
from  different  parts  of  the  purification  system. 

Cost  of  Operation  and  Maintenance 
Tlic  total  cost  of  operating  and  maintaining  the  filtra- 
tion plant  was  ^(i2,'i7C}  or  $3. .'51  per  million  gallons  of 
filtered  water  delivered  into  the  service.  Of  this  unit 
cost,  $2.!)4  was  for  operation  and  $0.37  for  maintenance. 
These  are  the  lowest  yearly  eosts  yet  obtained  here. 

There  was  exjiended  for  coagulating  (iiemitals  the  sum 
of  $22,53(),  or  $1.19  per  million  gallons  of  filtered  water 
delivered  into  the  service.  This  is  $0.18  per  million 
gallons  less  for  coagulating  chemicals  tiiaii  in  the  preced- 
ing year,  and  accounts  for  nearly  80%  of  the  difference 
in  the  unit  costs  for  1913  and  1914.  In  addition  to  the 
above  sum  for  coagulating  chemicals,  there  was  expended 
$00'  for  disinfection  with  liquid  chlorine,  or  -$0,080  per 
million  gallons  of  filtered  water  delivered  into  the  service, 
which  had  been  treated  with  chlorine. 

COST     IM:U     million     gallons     ok     KILTKKKI)     watku 

UELIVKRKD   INTO  THE   SKRVICE 

Year  1908*     1909*     1910       1911       1912       1913       1914 

Operation     $4.19      $4.17      $3.91      $3.77      $3.46      $3.44      $2.94 

Maintenance    ....      0.05        0.09        0.28        0.35        0.3S        0.48        0.37 

Total     $t.24      14.26      $4.19      $4.12      $3.84      $3.92      $3.31 

ChemlcalBt    $1.72      $1.89      $1.93      $1.86      $1.78      $1.67      $1.19 

•The  coBt  flKures  for   1908  and   1909  have  been   recalculated 
to  aKree   with    the   method   used   .Mince    1909,  and   so  as  to  make 
results   for   tho  different   years  strictly  comparable, 
tincluded   In   the   total   co.st.s   for  each   year. 

:*; 
Use  of  Lictuid  CKlorine  at  Buf- 
falo Water- Works  Intake 

\\\  II.  !•'.  W.vuNKi;* 
The  City  ol  r.utValo  lias  bwn  drawing  her  water-supply 
for  about  tliree  years  from  the  new  intake  cribf  situated 
at  the  bead  of  the  Niagara  Hivcr,  (i.5(!0  ft.  from  tiie  new 
[lumping  station  at  Porter  Ave.  and  10,740  ft.  as  the  tun- 
nel runs  to  the  old  recoiistnicteil  stali(Ui  at  the  foot  of 
Massaclui.setts  Ave.  Before  this  jieriod  the  su[)plv  had 
bc'Ti  drawn  from  an  old  crib  located  in  the  iS'iagani  IJiver 
all- lilt  1000  ft.  froin  the  nh<>vv.  The  typhoid  deatii  rate 
hail  persirtted  nt  a  high  figure  (v'l  per  100,000  average) 

•ChemlKt.    Burnnu    of    Watpr;     Molly    Houhr,    Seventh    and 
MaBaiichiinel  ts  Ave.,   Huffalo,  N.   Y. 

tDfix^rlbed   In   "EnnlneirlnK   Newii,"   Fob.   9,   1911. 


and  ice  troubles  prevented  always  drawing  a  sufficient  .-;u|i- 
piy.  Therefore,  on  the  advice  of  experts  it  was  decided  tn 
build  a  new  crib.  Its  location  was  such  that  interfercm f 
from  ice  Avas  entirely  done  away  with  and  a  water  ob- 
tained as  good  as  could  be  drawn  from  a  body  the  size  of 
Lake  Erie. 

But  the  fleets  of  freight  and  passenger  boats  have 
grown,  and  contamination  of  the  lake  has  continued  to 
increase.  The  main  ship  channel  leading  from  Buffalo 
Harljor  to  the  lake  is  but  3000  ft.  from  the  new  crib. 
This  distance  is  .so  short  that  polluting  matter  from  these 
vessels  may  easily  And  its  way  into  the  city's  supply.  In 
the  winter  time,  after  ice  has  formed,  hundreds  of  fisher- 
men go  out  on  the  ice.  The  danger  arising  from  excreta 
which  these  people  leave  upon  the  ice  is  by  no  means  to 
be  neglected,  for  when  the  ice  breaks  up  it  is  all  carried 
in  the  direction  of  the  crib. 

The  water-supply  gave  positive  tests  for  colon  bacilli 
in  1  c.c.  during  the  greater  part  of  the  year,  although 
there  were  periods  after  the  ice  had  ilosed  in  when  no 
colon  bacillus  was  indicated  in  5  c.c.  On  account  of  this 
condition.  Col.  Francis  G.  Ward,  Commissioner  of  Public 
Works,   and    Henry    L.    Lyon,    Deputy   Water   Coiumis- 


r^-- 

_                    I            -fiuia^jjfc^S^Ml  11  LI 

Fig.  1.    The  Buffalo  Intake  Pier 

.^ioner,  decided  to  install  a  disinfecting  plant.*  It  was  fin- 
ally decided  to  use  liquid  chlorine  and  to  introduce  it  at 
the  intake-crib  pier.  Considerations  of  economy,  space 
required,  simplicity  of  apparatus  and  possible  taste  im- 
parted to  the  supply  affected  the  decision  not  to  use 
hy]>ochlorite.  It  was  thought  that  the  long  run  from  the 
intake  to  the  consumers'  service  lines  would  afford  the 
best  po.ssible  opportunity  for  complete  admixture. 

The  solubility  of  chlorine  is  marked,  particularly  at 
lower  temperatures;  the  deep  yellow  color  of  the  solution 
gradually  fades  (rai)idly  in  sunlight)  owing  to  combina- 
tion with  hydrogen  and  liberation  of  o.wgen.  This  action 
gives  chlorine  its  bactericidal  powers.  Hypochlorite  gives 
some  excellent  results  but  proper  maniimlation  is  ditlicult 
and  considerable  room  is  required.  About  two-thirds  of 
the  material  (and  some  chlorine)  is  lost  in  a  lime  sludge. 
Amounts  that  will  do  effective  disinfection  and  impart  ob- 
jectionable taste  are  not  far  removed. 

The  gas  is  introduced  by  means  of  a  specially  con- 
structed apparatus  developed  by  the  Electro  Bleaching 
Gas  Co.,  of  New  Y  )rk  City,  to  meet  the  conditions  at 
IJiilfalo.  It  is  located  in  a  room  which  is  kept  at  a  tem- 
perature of  about  9.5°   F.,  ami  consists  essentially  of  (1) 

•Chlorlnntlon  was  recommended  by  Rudolph  HerlnB.  i\» 
consulting  uiiKlneer;  alternate  proposals  for  use  of  hypo- 
chlorite and  Ihiulil  chlorine  wore  suKKested.  (See  "BnKlnocr- 
IliK    News,"    Kcb.    12,    19H,    p.    375.) 
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t  lu'iitin^'  iiiltinct  for  lioliliii;,'  i'i;;lit.  cvliiiilfrs  at  a  tiiiio 
tnd  ('*)  «lu|)lirat('  alis(ii|>f ion  InwcrH  in  wliicli  a  wadT 
aolution  of  tlio  gas  is  niatk-  for  dihcliargi!  into  tin-  waler- 
nipi'lv. 

Till'  licatiiii;  (-al)in«>t  is  divided  intd  two  ((iniparliiicnts. 


Mfh  lioKliiig  a  set  of  four  ryliiidiTs,  wliidi  arc  used  al- 


,<y  1 


of  Chlorine  Wcrfer 


Fig.  'I.     ARKANCiKMKNT  OK  LUiUII)-( 'lILOHINE  APPAUATUS 

AT  Buffalo  Ixtakk 

loraately.  Tlie  liquid  gasifies  and  eseapes  at  once  upon 
opening  tlie  hand  valve;  owing  to  the  absorption  of  heat 
in  vaporization  the  remaining  liquid  in  the  cylinders  is 
gradually  cooled,  and  the  jjressnre  drops  until  the  re- 
quired supply  is  no  longer  deliveied.  Therefore,  a  high 
room  toniporature  is  required  and  it  is  further  sujjple- 
Tuented  hy  steam  coils  located  in  the  heating  cabinet  close 
to  the  bottom  of  the  cylinders  where  the  gas  is  naturally 
coolest.  By  this  arrangement  it  is  ])ossible  to  draw  from 
one  set  of  four  cylinders  for  several  hours  at  a  time  with- 
out much  variation  in  pressure.  When  the  ])ressurc  drops 
to  the  limit  set  the  four  reserve  cylinders  are  switched  in 
and  the  others  given  an  opportunity  to  warm  up,  when 
pressure  will  again  be  e.verted. 

Connected  to  the  heating  cal)inet  and  leading  to  the  ab- 
sorption towers  are  copper  coils  (Fig.  3),  which  conduct 
the  gas  through  a  regulating  device,  graduated  to  deliver 
in  pounds  per  hour,  which  reduces  the  initial  pressure  to 
any  desired  value.  The  large  connecting  coils  are  u.sed 
because  the  heatiug  cabinet  and  cylinders  are  placed  upon 
a  set  of  scales  (so  that  independent  check  may  be  made 
upon  the  delivering  device  at  all  times).  After  leaving 
the  regulating  orifice  the  gas  pas.<5es  through  a  i/^-in.  hard- 
rubber  pipe  and  is  carried  up  over  the  top  and  down  the 
inside  of  the  absorption  towers  and  there  discharged.  The 
aljsorption  towers  (Fig.  3)  are  12  ft.  high  and  M  in.  in 
diameter  and  are  made  of  a  fiber  preparation  that  with- 
stands the  corrosive  action  of  the  gas.  Around  the  %-iu. 
pipe  and  filling  the  towers  is  coarse  pumice  stone.  Over 
this  percolates  a  continuous  flow  of  water  delivered  into 
the  top  of  the  tower  in  the  form  of  a  spray  and  led  by 
gravit}-  from  an  elevated  storage  tank.  This  water,  flow- 
ing downward,  absorbs  the  chlorine  gas  forced  iu  from 


the  disdiarge  pipe;  the  chlorini'  water  is  drawn  off  at  the 
liiiltiiin  liy  a  I  •/.-in.  hard-rublter  pipe  and  conducted  to  a 
shaft  (Fig.  I')  in  the  ccuUm"  of  the  intake,  win-re  it  is 
dr<i|>ped   vertically   downward   to   the   mouth   of  a    IS-ft. 
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surface,  which  carries  the  water- 
station.  At  this  ])oint  tlie  yiiiie 
makes  a  !)0-deg.  turn  and  extends  4  ft.  into  the  tunnel 
where  the  disinfecting  liquid  is  delivered.  Tlie  hard- 
rulilier  pi])e  is  inclosed  throughout  its  entire  length  Ity  a 
cast-iron  pipe  to  protect  it  from  possible  injury.  Both 
pipe  lino  and  absorption  tower  have  b(!en  inst<il!ed  in 
duplicate,  so  that  if  re[)airs  are  re(|uired  to  one  the  liiloi- 
ination  process  is  not  interfered  with. 

The  results  have  proved  satisfactory  in  all  respects. 
Tests  show  no  trace  of  free  chloi'ine  in  the  mains,  and 
no  tastes  or  odors  have  resulted  from  its  use — not  even 
during  the  periods  of  highest  turbidity  when  the  larg- 
est dose  was  l)eing  applied. 

The  total  bacteria  count  fluctuates  from  less  than  100 
per  c.c.  to  as  high  as  4000  and  5000  per  c.c.  on  20°  agar, 
the  latter  count  generally  being  obtained  during  the  pe- 
riods when  the  lake  is  disturbed  by  heavy  gales  and  with 
the  turbidity  running  as  high  as  125  and  130  parts 
per  million.  The  highest  dose  of  chlorine  that  has  been 
delivered  is  0.3G  part  per  million.  While  complete  effi- 
ciency is  not  aimed  for,  we  do  entirely  eliminate  all 
evidences  of  pathogenic  organisms   and   obtain  a   very 


Fig.  3. 


COXXECTION-S   FROM   LiQUIU-ChLORIXE   TaNK 

Cabixet   to   Abisoiu'tion   Towkks 


high  reduction  in  the  total  count,  as  shown  in  the  accom- 
panying table. 

A  lOO-per  cent,  efficiency  is  not  hoped  for,  since  our 
tests  show  that  the  organisms  escaping  are  harmless  and 
because  complete  sterility  is  secured  only  at  needless  e.vtra 
expense.  We  could  produce  a  sterile  water,  however, 
without  making  the  water  taste  (which  is  one  of  the 
great  advantages  of  liquid  chlorine  over  hyprochlorite). 

The  typhoid  death  rate  was  decreased  to  13  per  100,- 
000  after  the  old  intake  was  discarded;  the  chlorin- 
ation  plant  has  not  been  in  use  long  enough  yet  to  deter- 
mine its  influence  on  death  rate,  but  a  marked  reduction 
is  confidently   looked  for. 
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Si'yOF:<IS — Logarith  mic  proh- 
ahilitij  paper  has  been  used  to 
plot  the  growth  of  organisms  in 
stripped  and  unstripped  reservoirs. 
The  stripped  reservoirs  show  no 
advantage  over  the  unstripped. 

Nine  years  ago,  when  the  plans  for 
the  Ashokaii  and  Kensico  reservoirs 
of  the  Catskill  water-supply  system 
for  the  City  of  New  York  were  under 
con.^ideration,  the  qnestion  was  raised 
as  to  whether  the  soil  should  be  stripped 
from  their  bottoms,  as  had  been  done 
for  Boston  and  a  few  other  cities. 

Tills  matter  was  exhaustively  studied 
bv  George  W.  Fidler  and  the  writers, 
with  results  adverse  to  stripping.! 
These  reservoirs  have  since  been  built 
with  only  such  cleaning  as  has  beer 
customary  for  reservoirs  for  publir 
water-supply. 

At  the  time  of  this  investigation  the 
Wathusctt  Reservoir,  the  largest  and 
most  important  of  all  the  stripped  res- 
ervoirs, had  just  been  completed  and 
was  being  filled.  The  quality  of  water 
that  it  would  produce  had  not  been 
ascertained. 

During  the  past  year  the  study  of 
nine  years  ago  has  been  brought  up  to 
date.  The  data  are  now  more  com- 
plete, and  it  has  been  possible  to  com- 
pare the  records  of  the  Wachusett 
Reservoir  with  those  of  the  New  York 
system  of  about  the  same  age  that 
have  not  been  stripped.  In  making 
this  comparison  a  compilation  of  all 
available  records  of  organisms  in  the 
several  waters  was  made  and  a  novel 
method  was  used. 

It  is  well  known  that  in  games  of 
chani-e  most  events  tend  to  cluster 
around  a  certain  median  result  and 
that  the  various  phenomena  of  nature 
do  the  same.  In  the  measurement  of 
the  lengths  of  leaves  or  the  height  or 
weigiit  of  men  many  more  observations 
will  be  near  the  mean  result  than  those 
which  are  at  variance  with  the  mean, 
and  the  frequency  of  departures  of 
given  amounts  will  follow  in  a  general 
wav  this  law  of  chance.     It  has  already 


(Thi>  orlKlriiilH  »r  I'lirh   of  thn  i-IkIiI   illiiKriimii  wrro  ploltotl 


Till-  orluiiuilN  of 
lilaiik    |ii>rtli>nM 


loicnrlthirilc  (.rolmlillUy  imiimt.  IIm'  iiiIimI  iiortloii.-*  of  whi.h  lilaiik  |>i.rtli>n«. 
rr  iihf>ut  llUxHi.j  111  H«  1  Ik  ii  i-mniili'l-  rri.ro.lii.lloii  kIviii  ii  IwiivIk 
th«    orlKlniil.    Willi    Ihf    plottliiKi)    <>r    KIk.     i    mipxrlinimm'd.         IT«>U) 


•Of  Hazpn.  Whipple  &  Kullor.  Consult- 
ing IMvIl  KnKlneer.s.  30  Kii.it  42d  St..  New 
York  t'lty. 

t  '•KnKlnPPrlliK'   Ni'ws,"   Vol.    .''iT,  p.   8. 

tho  other  six  illiiKminH  have  heoii  dipped  of 
Interrnrdlato  rulliik'  omlltod  and  the  whole 
reduotluii    In    tii-ale    than    KlK.    1    and    2.   -Kl>- 
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been  I'liunil  llial   nnnl'all  ninl  "Iriiiin  tlnw  iiiav  lie  musiil- 

.    .:\  as  cliaiicc  |>lu>ii(>inciia,  nicaiiiii;,'  li\   cliaiicc,  iiol   tlial 

lihciionu'im  tM<iir  witluml   <a\is«',  l)ut  that  ho  iiiaiiy 

iM>s  arc  at  wmk  tliat.  tlic  iiitlnciico  of  c-arli  raiiiiot 
ilctcniiiiu'd.  'Vho.  |)rul)al>ility  int'tlioil  may  l)c  coii- 
>.uk>r«'il.  llicivforr.  as  appliialjlu  to  j)licn()iii(Mia  wIumo 
then'  aiv  many  insi'imniMi-  causes  a(  work. 

All  iiitcrcstiiijj  use  of  prolialiility  mclliods  is  in  con- 
nivtioii  witli  (lio  occurrence  of  microscopic  or^^anisnis  in 
ivmTvoirs.  It  is  well  known  that  many  factors  intluencc 
thi'  prowtii  of  these  or;;anisms:  'Plicir  food  sup|)ly — 
nitrogen,  earhonic  acid,  oxy^ren.  hydro^'cn,  |)liosphorus, 
sillpli'T,  silica  and  iron,  nian,i;anese,  calcium,  nia;;iiesiMnii 
etc.;  the  tem]>erature  and  movement  of  the  water,  tin- 
|HMiotration  of  lii^ht.  the  size,  sliapc,  depth  and  orien- 
tation of  the  reservoir,  the  natun>  of  the  soil  at  the  hot- 
torn,  the  I'leanliness  of  the  catchment  area,  and  otiiers. 
Taken  individually,  wo  have  some  idea  of  how  the  dif- 
ferent factors  act,  but  no  one  knows  how  to  cond)iiK; 
them  so  as  to  obtain  an  adequate  idea  of  the  sun\  total 
of  the  intluencos  of  all.  Hy  plotting  on  probability 
pajter  the  data  showing  the  occurrence  of  organisms  in 
a  reservoir,  son\e  idea  nuiy  be  obtained  as  to  the  com- 
bined elTect  of  the  many  factors  which  cause  the  organism 
to  develop  and  the  frequency  with  which  growths  of 
different  magnitude  are  likely  to  appear. 

It  is  not  to  be  e.\])ected  that  such  a  method  will  be 
precise.  ft)r.  as  a  matter  of  fact,  there  is  not  one  law  of 
frequency,  but  many.  With  certain  data  it  is  found  that 
the  plotted  j^oints  fall  near  a  straight  line  if  the  paper  is 
drawn  with  probability  intervals  as  abscissas  and  direc't 
observations  as  ordinates.  Rainfall  records  plot  out  in 
this  way.  In  other  eases  a  straight  line  is  obtained  l)y 
plotting  on  a  paper  drawn  with  probability  intervals 
as  abscissas  and  the  logarithms  of  the  observations  as 
ordinates.  This  is  the  case  with  the  microscopic  organ- 
isms. Usually,  one  or  the  other  of  these  papers  serves 
fairly  well. 

In  previous  studies  of  this  kind  the  organisms  had 
been  plotted  chronologically.  This  showed  the  seasonal 
fluctuations  and  the  tluctuations  from  year  to  year  in 
each  reservoir  .studied.  The  fluctuations  were  usually  so 
great  and  so  irregular  that  it  was  difficult  to  compare 
the  results  of  different  reservoirs  with  one  another.  What 
was  needed  was  some  method  by  which  all  of  the  results 
could  be  depicted  on  the  same  sheet.  Comparison  of 
the  average  results  for  the  different  reservoirs  did  not 
suffice,  inasmuch  as  the  same  average  figure  might  repre- 
sent a  uniform  occurrence  of  organisms  in  moderate 
numbers  or  a  combination  of  very  high  and  very  low 
results.  The  use  of  the  probability  paper  took  these 
facts  into  account. 

The  particular  reservoirs  studied  were  those  of  the 
water-supplies  of  the  cities  of  Boston  and  New  York. 
The  results  of  the  former  were  obtained  from  the  labora- 
tory records  of  the  ^Metropolitan  Water  Board  and  those 
of  the  latter  from  the  records  of  the  laboratories  of 
the  Department  of  Water  Supply,  Gas  and  Electricity, 
of  Xcw  York  City. 

The  method  of  ])lotting  was  as  follows:  The  results 
for  each  reservoir  for  each  month  from  1906  to  date  were 
arranged  in  the  order  of  magnitude  and  plotted  on 
logarithmic  probalnlity  jiaper,  the  highest  result  being 
plotted  at  the  left-hand  side  of  the  .sheet.  In  order  to 
save  work  the   observations   which   were  of   about   thfc 


same  nnigniliidc  were  condiiiied  into  groups  and  Iho  mean 
of  the  group  plotteil.  Where  the  observations  were  wat- 
lered  in  the  case  of  very  high  or  very  low  results  (!ach 
individual  observation  was  given  a  jxtsition  on  tlx!  sheet. 
'I'hc  metluxl  will  Ix?  best  nnderst^iod  by  examining  Kig.  1, 
which  shows  the  results  for  th(!  (Jro.ss  itiver  Ueservoir 
of  the  New  York  su|t|ily.  On  this  sheet  the  <;roH8e« 
at  the  li'ft  indicate  the  liv(;  higlnrst  individual  counts 
that  were  nuide  in  a  nine-year  pc'riod  lower  down,  i'^adi 
circle  represents  several  determinations  and  in  some  cases 
as  many  as  ten  or  twenty.  The  circles,  therfd'on;,  were 
given  greater  weight  than  the  crosses  in  determining  the 
general  slope  of  the  line.  After  plotting  the  data  in 
tliis  way  it  was  found  that  the  residts  fall  nearly  in 
a  st might  line  and  a  heavy  line  drawn  through  them 
was  taken  to  re|)resent  the  record  of  this  reservoir.  The 
fiiu;  lines  merely  connected  the  difTercnt  jioints.  The 
heavy  line  shows  directly  the  ])ercentage  of  observation 
exceeding  any  given  limit.  For  instance,  in  Fig.  1  5% 
of  the  observations  taken  from  the  heavy  line  exceeded 
2500  per  c.c.,  10%  exceeded  15.50,  50%  exceeded  300  and 
80%  exceeded  105. 

Jn  some  cases  the  individual  jilollings  deviated  from  a 
straight  line.  This  is  shown  in  Fig.  2,  representing  the 
record  for  the  Wachusctt  Reservoir.  There  was,  Iiowever, 
no  (lillicuKy  in  drawing  a  straigiit  line  that  rc])resents  all 
data  reasonalily  well. 

The  Wachusctt  Reservoir  (Fig.  2)  was  ])nt  in  u>('.  about 
the  same  time  as  the  Cross  River  and  is  important  as  lieing 
the  largest  and  most  recent  stripped  reservoir  that  has 
been  built.  It  is  much  larger  than  tiic  Cross  River,  but 
in  other  respects  the  two  are  coniparal)le. 

The  straigiit  lines  re])resentiiig  all  the  reservoirs  of 
the  New  York  water-supply  are  grouped  in  Fig.  3.  They 
include  tiie  main  storage  reservoirs  of  the  Croton  system 
and  also  the  Kensico  reservoir  of  the  Bronx  system.  The 
distributing  reservoirs,  which  are  paved  or  lined  with 
concrete,  are  not  included.  Fig.  4  shows  in  the  same 
way  all  of  the  stripped  reservoirs  in  the  Metropolitan 
System  of  Boston.  Fig.  5  shows  the  organisms  in  the 
natural  lakes  in  both  sy.'items. 

By  comparing  Figs.  3  and  I  it  will  l)e  seen  that  the 
])osition  and  range  of  the  lines  are  sub.stantially  the  same 
for  both  the  Boston  and  the  New  York  systems.  In  other 
words,  the  stripped  reservoirs  of  the  Boston  system  con- 
tained about  as  many  organisms  and  with  about  the 
same  degree  of  frequency  as  the  unstrippcd  reservoirs 
of  the  New  York  .system.  High  counts  have  been  ob- 
served at  times  in  both  series  of  reservoirs.  So  far  as 
these  results  go  they  do  not  indicate  any  change  in  favor 
of  soil   stripping  as  preventive  of  microscopic  growths. 

Fig.  5  shows  that  the  organisms  in  natural  lakes  cover 
a  wider  range  than  in  the  reservoirs,  whether  stripped  or 
unstrippcd.  If  a  mean  should  be  struck,  the  natural  lakes 
would  ])e  found  to  differ  only  slightly  from  the  stripped 
or  unstrip])ed  reservoirs. 

The  records  for  tlie  various  reservoirs  have  been  com- 
bined in  other  w^ays.  For  example,  when  the  reservoirs 
less  than  ten  years  old  were  grouped  by  themselves  in 
Fig.  6,  it  was  found  that  the  Wachusctt,  which  was  the 
only  unstrippcd  reservoir  of  that  age,  had  a  slightly 
smaller  number  of  organisms  than  the  newer  reservoirs 
of  the  Croton  system,  which  were  not  stripped.  The 
difference,  however,  was  not  very  great.  In  the  reser- 
voirs between  ten  and  twenty  years  old,  shown  in  Fig.  T, 
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tlie  highest  and  lowest  lines  were  found  to  be  for  stripped 
reservoirs,  while  the  line  representing  the  Sudbury  res- 
ervoir lay  fairly  in  the  middle.  In  other  words,  the 
stripped  reservoirs  had  a  little  greater  range  in  organ- 
isms than  the  unstripped,  although  tliere  was  no  sub- 
stantial difference  in  the  average.  Similarly,  in  the 
records  for  the  reservoirs  more  than  twenty  years  old  in 
Fig.  8,  which  included  the  three  oldest  Boston  reservoirs 
which  were  stripped  and  the  Central  Park  reservoir  of 
the  New  York  system,  the  difference  between  the  stripped 
and  the  imstripped  was  not  significant. 

There  are  two  matters  that  are  not  taken  into  account 
in  the  above  comparisons  and  which  require  to  be  men- 
tioned. The  plottings  show  the  gross  number  of  organ- 
isms of  all  kinds  with  only  the  qualification  that  they 
are  rated  according  to  size  by  the  standard  method  that 
is  used.  Different  kinds  of  organisms  produce  different 
tastes  and  odors,  and  in  dift'ereut  amounts,  and  the  gross 


By  Sylvesteu  Q.  Cannon* 

A  small  impounding  and  diversion  dam  and  measuring 
weir  has  been  built  recently  in  the  Jordan  River  at  Jor- 
dan Narrows,  about  20  miles  from  Salt  Lake  City.  The 
cost  was  borne  jointly  by  four  canal  companies,  the  Utah 
Power  &  Light  Co.  and  Salt  Lake  City. 

The  dam  is  of  the  hollow  reinforced-coucrete  type, 
pierced  with  ten  openings  controlled  by  cast-iron  sluice 
and  steel  radial  gates.     (See  view  and  note.) 

By  dosing  the  radial  gates  water  may  be  impounded. 
The  regulation  of  the  river  discharge  during  the  irriga- 
tion season  will  be  mainly  by  means  of  the  devices  in  the 
two  central  openings. 

These  unusual  regulating  devices  were  installed  un- 
der the  direit  instruction  of  the  court,  in  order  to  permit 
the  discharge  of  water  either  under  pressure,  by  lowering 


ri'sii;i:  wi  Fai  i:  (II   J(ii;i)\\  Nakuows  Dam  and  ?tlKAsri;iNii  TVkiu 

(I.f-nKth  between  wiriK  walls.  90  ft.;  heiKht  from  floor  to  top.  IS  ft.,  and  from  floor  to  high-water  level,  14  ft.  The  six 
smaller  openlnRS  in  the  base  of  the  dam,  three  at  either  end,  are  each  controlled  by  a  cast-iron  sluice  gate.  The  t\vo 
larger  central  openings,  controlled  by  three  cast-iron  gates  in  each,  serve  as  regulating  devices,  as  do  also  the  two  24-ft. 
rectant,ular   adjustable   wcIrs,   which    may   be   closed    by   four  radial    steel   gates.) 


numbers  u.ned  in  this  ca.se  indicate  only  the  general 
rhara(;ters  of  the  reservoir  water,  and  some  deviations 
are  to  be  anticipated  from  the  general  results. 

For  a  part  of  the  period  covered  by  these  records 
copper  sulphate  has  been  used  in  the  New  York  reservoirs 
from  time  to  time  where  the  growths  were  strongest,  to 
the  extent  r)n  an  average  of  al)oiit  one-third  of  a  pound 
per  million  gallons  of  total  output.  This  has  no  doubt 
tended  to  reduce  .somewhat  the  growths  of  organisms  in 
the  New  York  re.iervoirs. 

A  study  of  the  records  of  the  water  for  tlic  nine  years 


the  upper  portion  of  the  gate  to  form  an  oritlce,  or  under 
free  discharge,  by  raising  the  lower  section  to  form  a  weir. 

Since  three  of  the  parties  interested  divert  their  share 
of  the  water  just  above  the  dam  and  the  other  three  have 
their  points  of  diversion  some  distance  below,  the  inten- 
tion has  been  to  provide  openings  that  would  distribute 
the  water  as  equitably  as  possible  under  varving  condi- 
tions of  flow.  These  gates  will,  however,  require  practic- 
ally as  much  regulation  as  a  simpler  design,  if  not  more. 

The  cost  of  the  materials  at  the  dam  site  was  as  follows: 
Sniiil.  $1.1:5  i)er  cu.yd. ;  gravel.  $1.(!:5  per  cii.yd.;  cement, 


from  lf)06  to  10]  I  under  the  actual  conditions  of  service  $'iM  per  bhl. ;  lumber,  $:?()  per  M.  The  cost  of  the  rein- 
gives  no  indication  of  any  substantial  advantage  from  forced  concrete  in  jdace,  including  formwork  and  remov- 
the  standpoint  of  organi.Hms  in  the  water  that  can  be  ing  forms,  was  $11. 11  per  cu.yd.  This  cost  wa.s  relatively 
attributed  to  the  stripping  of  those  reservoirs  which  have  high  becau.se  of  the  many  openings  and  the  const>qucnt  dif- 
bccn  stripped.  The  results,  therefore,  fully  confirm  ficulty  of  formwork.  The  dam  was  built  under  the  joint 
those  of  the  earlier  study  and  support  the  position  of  supervision  of  the  Court  Commissioner.  . I.  Kow.son  Smith, 
the  New  York  Hoard  of  Water  Sii|)ply  in  not  stripping  and  the  Engineering  Department  of  Salt  Lake  City, 
the  .\shokan  ami  Kcn.^ico  reservoirs. 
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l^YXOrSIS  Thv  Los  An(/fl<-s  Wdhr  Dvpnrl- 
mrnt.  under  Win.  MulhoUaiitl.  Chief  Knijiiirer,  lias 
graduaUij  chani/cd  from  liorse-dratrn  lo  motor  ve- 
hicles for  (ill  classes  of  serrice.  The  equipment  is 
described,  operating  costs  are  ijiren,  ami  sovie  com- 
parisons between  horse  and  motor  service  are  made. 

After  a  (Iwaile  of  oxpi'i-iiiKMit  and  use  of  tlic  motor 
veliirlo,  the  Ia>s  Angolcs  City  Water  Dopartnu'iit  ili.s])oso(l 
(if  tlio  roiuaimler  of  its  liorsos  and  wajjoiis  on  A])r.  1.  lit  IT). 
Ten  years  earlier,  lieforo  trucks  were  to  1)C  liad  uii  tlie 
IVifie  Coast.  tlu>  department  bouirlit  a  small  runal)out 
from  a  local  factory  and  made  it  over  for  lij^lit  hauling. 
Two  more  were  bought  and  rel)uilt  in  1!)08.  A  cost  ac- 
I'ount  was  kept  for  1 !)()!),  and  the  three  machines  showed 
a  saving  of  $n'2  jier  month  each,  us  against  horses,  wagons 
and  men  doing  equivalent  work,  ^leanwhile,  automobiles 
were  bought  for  administrative  i)urposes,  and  subse(|uently 
both  trucks  and  cars  of  various  kinds  were  added,  until 
at  the  present  time  ;!8  machines  of  all  sorts  (Table  I) 
are  in  use. 

PuRfiiASK  AND  P]QUIPJIEXT — Purchase  of  all  machines 
is  made  under  the  competitive-bidding  system  under  broad 
general  .specifications  for  each  class  of  vehicle.  One  un- 
written requirement  is  that  the  bidder  shall  have  in  the 
city  a  model  of  the  machine  on  which  he  submits  his  offer 
and  that  he  shall  here  maintain  a  full  assortment  of  re- 
pair parts.  In  most  cases  the  specifications  require  that 
the  factory  rating  and  the  cost  of  principal  parts  shall  be 
included  in  the  proposal. 

Advertisement  for  bids  on  purchases  under  $500  is  not 
required  by  law,  but  supplies  of  every  nature  excepting 
e.xclusive-agency  articles  iimst  be  purchased  upon  competi- 


•Secretary  to  WiUiani   MullioUand,   643   South   OUve  St.,   Los 
Angeles,  CaUf. 


tivc  bidding,  (lasoline  is  purchasctd  on  annual  contract. 
Until  .Inly  I,  l!)l  1,  it  cost  i.'C/oc.  pi^r  gal.;  since  then  tlie 
contract  price  has  been  i'^c.  per  gal.  l>ubricant  of  the 
best  manufacture  is  purchased  at  •"581/^0.  per  gal.,  in  50- 
bbl,  lots.  The  dctpartment  procures  wholesale  prices  on 
all  articles  excepting  special  parts.  Before  making  a 
purchase  a  n'lpiisition  must  be  delivered  to  the  seller; 
otherwise  payment  is  refused.  Trucks  of  less  than  IV2 
Ions  are  fitted  with  pneumatic  tires;  trucks  of  li/f,  tons, 
with  single  .solid,  and  over  H/^  tons,  with  dual  .solid  tires. 

Maintknance — All  repairs  are  made  in  the  machine 
shop  of  the  water  department.  Repair,  service  and  leak 
cars  are  either  discarded  runabouts  or  new  vehicles  on 
which  bodies  have  been  built.  Tlie.se  bodies,  as  well  as 
those  for  new  trucks,  are  built  by  the  department  at  a 
saving  of  about  40%  of  the  factory  price. 

The  mechanical  force  is  on  duty  from  7  a.m.  to  4  p.m. 
It  is  thus  made  possible  to  inspect  each  vehicle  before  it 
leaves  the  yard.s — the  cars  must  be  on  the  work  at  8 
o'clock.  One  is  kept  as  an  extra  and  replaces  any  car  that 
is  sent  to  the  .shop  for  repairs.  On  an  average,  a  car  re- 
ceives an  overhauling  once  in  12  to  15  months. 

Each  foreman  and  every  executive,  with  the  exception 
of  the  chief  engineer,  drives  his  own  car.  The  chauffeur 
for  the  latter  is  suppo.sed  to  keep  his  car  in  condition, 
with  shop  work  on  it,  when  he  is  not  driving.  His  hours 
are  from  7 :  30  a.m.  until  G  p.m.,  with  Sunday  and  holi- 
day work  as  well.  He  receives  a  salary  of  $80  per  month. 
Drivers  of  trucks  hauling  small  pipe  and  fittings  do  their 
own  unloading.    On  heavy  piecies  they  are  given  a  helper. 

Each  car  is  given  a  number.  All  material  and  labor 
expended  upon  it  in  the  shop  is  charged  again.st  it  on  a 
form  which  is  filed  with  the  foreman — a  separate  form 
for  each  vehicle  repaired  each  day. 

Every  car  is  provided  with  a  speedometer — -that  which 
comes  with  the  car — and  these  have  been   read  once  a 


TABLE  I. 

OE.SCRII'TIO.N"  AND 

USES  OF 

xMOTOR-VEHICLE  EQUIPMENT. 

LOS  ANGELES  W.VTEIMVORKS 

Car 

A.L.A.M. 

Weight, 

Date 

No. 

Make 

Model 

hp. 

lb. 

Capacity 

Bou 

sht 

Co8t 

Class 

Use 

.5 

Franklin 

1907 

15.6 

1900 

5- passenger 

Oct. 

12 

1907 

81900 

Work  car 

Extra 

7 

MitcheU 

19011 

25.6 

2550 

2-passenger 

Dec. 

15 

190S 

11.50 

Runabout 

Meter  department 

9 

Regal 

1909 

25.6 

2300 

2-passenger 

July 

17 

1909 

1.3.50 

Runabout 

.\s.'(t.  supt. 

10 

Stoddard-Dayton 

I'JIIS 

27.2 

3240 

i-ton 

Feb. 

23 

1910 

000 

Work  car 

Clate  inspc'Ction 

11 

Autocar 

1910 

18 

4300 

i;-ton 

Sept 

12 

1910 

23.50 

Work  ear 

Leak  repairs 

12 

Autocar 

1911 

18 

4300 

I'l-ton 

May 

25 

1911 

23.50 

Work  car 

U'ak  repairs 
Meter  department* 

13 

Autocar 

1911 

18 

4300 

ij-ton 

May 

25 

1911 

23.50 

Work  car 

14 

Ford 

1910 

22.5 

1450 

2-pa3senger 

June 

21 

1911 

500 

Runabout 

Mach.  shop 

15 

Ford 

1911 

22  5 

1450 

2-pas3enger 

July 

1 

1911 

7.50 

Runabout 

Office 

16 

Autocar 

1911 

18 

4300 

1  {-ton 

July 

18 

1911 

2350 

Work  car 

Meter  department 

17 

.\utocar 

1912 

18 

4300 

15 -ton 

Aug. 

29 

1911 

23.50 

Work  car 

Extra 

18 

Packard 

1912 

32.4 

8175 

3- ton 

Nov 

15 

1911 

3000 

Truck 

PilK'  construction 

19 

Ki.H.<ol  Kar 

1912 

28.9 

3650 

J -ton 

Apri 

9 

1912 

14.59 

Work  car 

Meter  depaitment 

20 

Moore 

1912 

32.4 

7350 

2-ton 

Apri 

9, 

1912 

2070 

Work  car 

Meter  department 

21 

Autocar 

1913 

18 

4300 

1 5 -ton 

June  25, 

1312 

2300 

Work  car 

Extra 

22 

Autocar 

1913 

18 

4300 

ij-ton 

June 

25, 

1912 

2300 

Work  car 

Meter  department 

23 

Kissel  Kar 

1912 

28.9 

36.50 

3 -ton 

June  25 

1912 

10.50 

Work  car 

Meter  department 

2» 

Mack 

1913 

48.4 

9100 

3-ton 

June 

25 

1912 

3250 

Truck 

Pil>e  construction 

2.5 

Kis«l  Kar 

1913 

28.9 

31.50 

.5-pa.ssenger 

Oct 

20, 

1912 

1S25 

P.'issenger 

Suixrintendent 

26 

Kis.sel  Kar 

1913 

28.9 

31.50 

.5-pass<'nger 

Oct. 

28, 

1912 

1K25 

Passenger 

Chief  Mech.  Engr. 

27 

.Autocar 

1913 

18 

4300 

IS-ton 

Feb. 

1, 

1913 

21.50 

Work  car 

Pip<-  construction* 

28 

Mitchell 

1910 

28.9 

31.50 

;-tou 

June 

1, 

1913 

7<K) 

Work  car 

Gate  repairs 

29 

Moreland 

1913 

27.2 

01 60 

2-ton 

June 

.30 

1913 

2343 

Truck 

Pipe  construction 

30 

Kissel  Kar 

1913 

32  4 

0225 

2-ton 

Sept 

23, 

1913 

2325 

Work  car 

Meter  department 

31 

Ford 

1913 

22  5 

1475 

2-paK.><<-nger 

Oct. 

7 

1913 

.575 

Runabout 

Time  keeper 

.12 

Ford 

1913 

22.5 

1475 

2-passenKcr 

Oct. 

7 

1913 

.575 

Runabout 

-\s.s-t.  Engr. 

33 

Pierce  Arrow- 

1912 

38.4 

3770 

4-pa.'*s<'npcr 

Oct. 

10, 

1913 

2500 

PassingiT 

Public  Ser%-ice  Com. 

.14 

Pope  Hartford 

1913 

36.1 

40.50 

.5-pas.'*eiigiT 

Oct. 

10. 

1913 

1400 

Pa!».senger 

.Asst.  Engr. 

35 

MitcheU 

1910 

28  9 

2725 

3-pass<'nKer 

Runab<>\it 

.•\!Mt.  Engr. 

36 

Franklin 

1911 

38.4 

34.50 

4-pas3eDger 

Pas-sengir 

Extra 

37 

FrankUn 

1912 

38  4 

3475 

.5-pai»senger 

Pasi^enger 

Extra 

38 

Buick 

1914 

22.5 

21,55 

2-passi'nger 

Apr. 

22 

1014 

10f« 

Runabout 

.■\sst    Engr. 

39 

Moore 

1914 

32.4 

7335 

2-ton 

Apr 

24, 

1914 

2351 

Truck 

Pipe  '■onstruction 

40 

Ford 

1914 

22  5 

1475 

2-pa.ss<-nKer 

Julv 

27 

1914 

575 

Runalx»ut 

Meter  department 

41 

Ford 

1914 

22  5 

1475 

2-passenget 

July 

27, 

1914 

57i 

Runabout 

Meter  department 

*In 

San  Pedro  section. 

862 
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TABLE  II.     OPERATION  AXD  MAINTENANCE  COST  OF  MOTOR-VEHICLE  EQUIPMENT.  LOS  ANGELES  WATER-WORKS,  IN   1914 

Car                                                  Costs Cost 

No.                           Make                             Gas                         Oil                    Mateiial  Labor                     Tires                     Total                   Mileage                 per  Mi. 
Repair  and  Ser\-ire  Motors 

16  Autorar                                   $1.35  79                  $23.80                $218.93  $100.39                $223  33                $708.24                     7,169                $0,098 

19  Kis.sel                                         203  49                    50.59                  139.94  75  54                  291.49                  761.05                   12.798                  O.OC 

20  Moore                                         149  31                    40.44                  149.40  198.70                  466.71                1004.62                     5,124                  0.19 

22  Autorar                                      162.91                    43.68                    41.14  29  68                  150.84                  428.25                     6,814                  0  062 

23  Kissel                                         221  07                    63  01                  256.23  134  57                  259.83                  934  71                   12.077                  0  077 

30  Kissel  157.14  38.95  54.89  35.46  286.44  5.SS6  0.049 

40  Ford                                              32  55                      6  64                     12  75  1.77                      5.72                    59.43                     5,550                  0.01* 

41  Fotd                                              44.82                     11  36                      9.22  6.74                     19.80                    91.94                     6,852                  0.013* 

Total $1107.08                $278.67                $882.50  $589.01              $1416.72              $3374.68                   62,270 

Av.  cost  per  car 138.38                    a4.83                  110.31  73.62                  177  09                  421.83                     7,783                  0.07 

Av.  cost  per  day 0.46                      0.116                    0.367  0.245                    0.59                       1.40                           26 

San  Pedro  Service 

13  Autocar                                   $121.88                  $22.07                  $96.15  $51.82                  $62.47                $3.54.99                     7,481                $0,047 

27  Autocar  166.73  35.37  43.10  60.10  305  30  9,627  0.031 

Total $288.61                  $58.04                $139.25  $111.92                  $62  47                $060  29                   17,108 

Av.  cost  per  car 144.30                   29.02                   69.62  55  96                   3124                 330.14                    8.554                 0.039 

Av.  cost  per  day 0.48                      0.09                      0.23  0.19                      0  10                       1.10                           28 

.\queduct  Service 

34  Pope  Hartford                       $394  51                $125.40                $270.47  $143.81                $721.89              $1656.08                   15,293                $0,108 

38  Buick                                            76  90                     11.00                    74.53  32  95                  150.66                  346.04                     .5,868                  0.059t 

Total $471.41                $136.40                $345.00  $176.76                $872.55              $2002.12                   21,161 

Av.  cost  per  car 235.70                    68.20                  172.50  88.38                -436.28                1001.06                   10,580                  0.C84 

.\v.  cost  per  day 0  78                      0.13                      0.57  0.30                       1.44                      3.33                           35 

Extra  Cars 

36  Franklin                                  $140.47                  $24.82                $161   SO  $159  37                  $45.79                $532.25                     9,455                $0,056 

37  Franklin                                     104.25                     13.54                  207  95  129.62                  277.82                  733.18                     9,624                  0.076 

Total $244.72                  $38  36                $369  75  $288.99                $323.61              $1265  43                   19,079 

Av.  cost  per  car 122.36                    19.18                  184  87  144.50                  16180                  632  71                     9,540                  0.066 

.Av.  co-st  per  day 0.41                       0.06                      0.61  0.48                      0.54                      2.10                           31 

.\dminist  ration 

7            Mitchell                                     $61.78                    $8  84                $144.44  $106.14                  $41.08                $362  28                     2.482                $0,146 

9            Regal                                          196  90                    47  82                  40183  222.61                     91.17                  960.33                   10,740                  0.09 

15            Ford                                              77  06                     11.60                  133  02  113.90                    61.33                  396.91'                    8,139                  0.048 

25            Kiis.1                                          174  52                    43.18                  101   34  129  84                  149.29                  598.17                   13,259                  0.045 

20  Ki.ss.l                                          156  62                    37.77                    99  ()4  184  79                  328.58                  806.80                   18,130                  0  044 

31  Ford                                            109  .50                    10  38                    73  62  49  64                    69.42                  312.56                   13,148                  0.023 

32  Ford                                            129.76                    37.78                   189   14  151   24                  146.38                  6.>4  30                   19,608                  0.033 

33  Pierre                                         127  85                      9  92                    72   17  94  87                  271.88                  576  69                     7,152                  0.08 

35  MitcheU                                     133.77                    32.90                  202  92  223.83                    41   77                  645  22                     9.800                  0.066 

Tv^ial $1162  76                $240.19              $1399.52  $1276.82              S1200  90              $5303.23                 102.458 

Av.  cost  per  car 129  19                    26.69                   1.55.50  141.87                   133  43                  589.24                   11,384                  0.063 

.Av.  coat  per  day 0  43                      0.09                      0  51  0  47                       0  44                       199                           38 

Light  and  Heavy  Trucks 

10  Strxldard-Dayton                 $105.08                  $33.96                $442  89  $161   99                $152.66                $956.58                     9,990                $0,095 

11  Autorar                                      215  15                    41.38                   105  40  90  38                  181.51                  693.82                   12,410                  0  056 

12  Autocar                                      216  13                    37.80        *        244  31  122  55                  324.48                  945  27                   10,094                  0  093 

14  Ford                                              16  90                       1.29                    77  91  66  67                    49.26                  212.03                      1,792                  OllSt 

17  Autocar                                      1.57  53                    37.74                   171.21  128  59                   164.62                  659.69                     8,957                  0  073 

18  Packard                                     329  46                    84.66                  117  78  73.38                  452.99                1058.27                   13,613                  0  08 

21  \utocar                                      152.97                    .TO. 00                    27  97  39  37                   152.54                  41185                     7.740                  0  053 

24  Mark                                          443  93                   100   18                    9S  So  90  50                  378.87                1112  33                   11.112                  0   10 

28  Mitchrll                                      123.11                     44  75                   194  S9  106  66                    33.93                  503  34                     8.762                  0  057 

29  More-land                                   192  30                    .35  90                    35  01  60  14                    48  33                  37177                     8.127                  0  045 

39  Moore                                         147  27                    26  68                    48  10  44.17                     27.75                  293.97                     5.647                  0  052tt 

Total $21.50  83                $483.43              $1624.32  $984  42              $1906  94              $7219  44                   98.244 

.\v.  coat  per  car 196  44                     43  95                   147  68  89.50                   178  81                   6.56  40                     8.931                  0.074 

Av.  c<«t  per  day 0  05                      0.15                      0  49  0  30                      0.59                       2  18                           30 

Recapitulation 

Totaffor  .34  cars $.->1.39  41              $1234.89              $477S  34  $.3427  84              $5843  42          $20.682  90                 309.320 

Av.  cost  p<T  car   1.59  98                    .36  32                   140.54  100  82                   17190                  608  32                     9.09S 

Av.  coKt  p<r  day 0.53                      0   12                      0  46  0.33                      0  64                       2.03                           30 

•  Six  montht'  service,     t  Nine  montli.-t'  servici-.     %  Four  months  in  Owens  Valley     Xt  Eitrht  months'  s<-rvice. 

inontli.     Tliis  lias  not  bf-en  satisfactory  and  hent'efortli  ironoral-utility    work   on    an    indeju'ndent    water   system, 

cacli  driver  will  Ih-  riiriiislied  with  a  book  of  tickets  aiul  located   18  mi.   from   headquarters.     Tlie  Aqueduct  field 

re(|uired  to  turn  in  a  daily  readinfj.    Also,  when  a  new  tire  tourint;  cars  run  hiiih  in  operation  because  they  are  used 

i-  to  be  jilaccd  the  mechanic  will  record  the  wheel  location  under  the  onerous  conditions  of  mountain  and  desert. 

;in(l  the  speedometer  readinir,  -so  that  a  tire  milea;;e  will  The  apparently  low  daily  mileajie  for  the  ;5 1  vehicles 

form  a  part  of  the  reconl.  is  explained  by  the  fact  that   for  tlie  larger  part  of  the 

()l'i:i!ATlN'(i    Co.sTS — Tal)lc    II,    it    must    be    admitted,  day,  in  water-works  operation,  the  cars  are  inoperative, 

does  not  f;ive  tlie   full    information    re(|uireil    for  a   (iiial  F^r  example,  in  |)ipe  construction  they  reach  the  place  of 

judtrment  as  to  the  o|)eratini,'  value  of  the  different  cars.  work  and  as  a  rule  are  little  u.sed  until  the  time  for  the 

iic-tiriiif,'  or   ii    thorou«,di   overhnulin<r    within    a    twelve-  f;an<j's  return.     Here  their  jjreat  value  is  to  be  foimd  in 

month,  or  lM)tli,  run  u|i  mileu^'e  costs  for  the  jierioil  to  an  their  "readiness   for  .service" — the   rapidity   with   whi(  h 

un fair  decree.    At  least  a  three  years' record  seems  iioces-  small  material  and  fitting's  which  exij;ency  demands  lan 

.sarv  and  this  the  department  is  iinilertakin<r,  with  closer  he   brou^rht    from   the  .shop  or  in   eiiabliiiir   the   foreman 

attention  and  carefulness  than  heretofore.  to  keej)  constantly  in  touch  with  two  or  three  small  piiiiis 

Allowinj,'  :{0()  work  ilays  in  the  year,  the  avera<re  daily  workiii<;  in  the  .same  vicinity, 
milea^jeon  all  cars,  e.Tceptin^  administration,  ranges  from  It  will  be  noted  that  no  allowance  is  made  for  depre- 
ss to  ."{O.  and  the  cost  piT  mile  is  anmnd  six  and  .seven  ciation.     It  is  too  well  known  for  comment  that  the  life 
cents,  with  the  exception  of  the  San  I'edro  and  A(|Ueduct  of  a  imilor  vehicle  depends  upon  its  driver,  and  in  the  de- 
fielil  cars.     Tlie  former  me  two  .\iitoiai    trucks  u.-icil   for  parlniciit  Ibeie  is  a  wide  diver<'ence  of  opinion  as  to  what 
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i'om|>risos  a  proiici- (Icpicciation  cliai^'c  Mr.  Iirnd,  in  liis 
churjffs  ai^aiiisl  liis  (l('|iar(iinMit,  makes  an  allnwaiiic  on 
stTviio  and  leak  wagons  of  $l"iO  per  year  for  (liis  imrposc 
This  is  <li'pic(iatioii  on  liis  lij;lit  tars  of  over  '-?()'/{  per  an- 
num. Mr.  Ilrooks  soi's  no  iva.son  wliy,  willi  the  pii'.srnl 
porft'i'tion  of  auloniol)iK'  Imildint,',  an  lioncslly  hiiill  ma- 
rliini'  sliould  not  last  for  ten  yi-ars  and  even  tlicn  liinc 
.sonio  salvai;t'  valiu'. 

In  tnirkinfi.  Iar;j;o  |>ipt'  is  hauled  under  eontnnl,  llu' 
eontrnetor  doinir  all  his  lianlin;:  hy  teams.  Only  the  stock 
pi|H'  (I-  to  lO-in.),  lire  hydrants,  jjatos,  and  the  like,  are 
handled  hy  department  trucks.  Conditions  often  require 
less  than  full  loads  and  al.-<o  diminisliinjj;  loads  over  con- 
siileraltle  distances.  Therefore,  it  is  not  praetieai)le  to  jjive 
a  ton-mile  cost. 

IIoKsKs  vs.  .\rroMonn,K.s — Durimi  the  ])ast  summer  n 
comparative  study  was  made  of  the  cost  of  hon^e-truekiufr 
under  eontrait  and  automol)ile  truckinj!;  by  the  depart- 
ment. The  pijie  was  hauled  over  the  same  course  of  six 
miles.  The  contractor  used  a  four-horse  truck  loaded  to 
seven  tons  and  was  ahle  to  make  only  one  round  tri])  of  a 
total  of  \'i  mi.  in  a  !)-hr.  day.  the  department  furnishing 
one  man  in  the  unloading.  At  the  contract  rates,  the  cost 
of  haul  was  .$1."..H).  exclusive  of  labor  for  unloading.  The 
department  used  the  three-ton  Packard  loaded  to  ny^  tons 
and  the  two-ton  Mack  loaded  to  Si/o  tons.  Each  truck 
made  four  round  trips  in  an  S-hr.  day.  the  expense  being 
as  follows:  Two  drivers  at  $.3.. '50  each;  one  helper  at 
loading.  $2.r)0:  ga.^ioline.  $2.40;  lubricant.  $0.71;  tires 
and  upkeep.  $:i.:n  ;  total.  $]."'). 92.  or  a  cost  of  $0.(i(;7  \)vv 
Um.  Figuring  the  cost  of  tlie  contractor's  helper,  each 
department  automobile,  altliougli  of  light  tonnage,  hauled 
nearly  twice  as  much  pii)e  in  a  shorter  time  at  a  cost  of 
le.<s  than  half  the  contractor's  charge. 

From  actual  records  ^Ir.  liead,  meter  superintendent. 
estimates  that  one  of  his  light  motor  trucks  does  as  mucli 
work  as  two  two-horse  wagons.  Moreover,  a  team  limits 
the  gang,  whereas  the  truck  makes  the  gang  limit 
itself  on  the  actual  wi)rk  which  it  is  able  to  do. 

The  largest  nunil)er  of  horses  at  the  vater-works  yards 
was  43.  for  which  four  stable  men  were  required — one  at 
$2.75  per  day  and  three  at  $2. .50.  With  hay  at  $1G  ])er 
ton  and  barley  at  $.'50.tiO,  the  average  itemized  expense  per 
head  per  month  was :  Hay,  $8  ;  l)arley  and  ])ran,  .$;} ;  .shoe- 
ing, .$2  ;  lal)or,  .$7.15 ;  or  a  total  of  $20.15  ])er  month,  with 
no  allowance  for  depreciation  or  doctor's  l)ills.  T^|)kee]) 
of  wagons  and  harness  averaged  hardly  less  tiuiii  $1  per 
month. 

If  we  accejit  Mr.  Kead's  ratio  of  one  macliiiie  replacing 
two  two-horse  wagons,  the  (lei)artnient  at  tiie  present  time 
would  require,  at  the  very  least,  100  head  of  stock.  On 
the  above  monthly  charge  for  horse  use  this  would  amount 
to  an  operating  charge  per  year  of  $24,780,  as  against 
$20.(i82  paid  out  last  year  for  motor-truck  .service. 

The  j)urcha.se  prices  of  machines  are  shown  by  the  table 
to  range  from  $575  to  $;»i00.  Hor.ses  have  cost  the  depart- 
ment from  $150  to  $225  per  head;  wagons,  from  $75  to 
$150  and  $175;  harne.ss,  from  $15  to  $30.  A  two-horse 
rig  at  the  present  time  costs  nearly  or  quite  as  much  as 
the  cheapest  service  auto.  The  average  life  of  a  horse  on 
c-ity  streets  is  from  six  to  seven  years,  after  which  he  be- 
comes practically  useless  for  department  purposes. 

The  motor  vehicle  has  made  possible  the  continued  cen- 
tralization at  its  water-works  yards  of  the  whole  activities 
of  its  construction  forces.     In  a  decade  the  uumicipalitv 


liiis  ;.T()\\n  in  pnpiilalioM  InMii  '.MM. 000  to  5.'f).()00  and  in 
area  from  (10  to  107  .sq.mi.  In  the  wxme  interval  the; 
|iipe  mileage  has  increased  from  .'558  to  C!2!>;  fire  hv- 
dniiits,  from  8(11  U>  i;il!);  meters,  from  :tl00  to  O.'J.OOO ; 
and  .services,  from  :f!»,!)58  to  81.000. 

Without  motor  vehicles  the  maintenance  and  0|)eration 
(if  llie  works  would  have  compelled  the  partition  of  the 
(  ity  into  five  di?itricls,  with  consecpient  purcbasen  of  land. 
(iiM  tion  of  buildings,  duplication  of  records  and  flupplies 
and  iiicrea.se  of  clerical  forces;  and  also  with  a  loss  of 
elliciency  fnun  the  inability  of  execntive  heads  to  keep  in 
close  touch  with  every  man  on  ll:e  juli.  With  automobihis. 
the  assistant  superinlcndcnl  visits  his  gangs  from  one  to 
three  times  a  day,  the  chief  mechanical  engineer  makes  a 
daily  insi)ection  of  the  eiglit  ])umping  station.s,  with  an 
average  journey  of  00  mi.  per  day,  while  the  largi;  works 
of  aqueduct  distribution,  21  mi.  to  the  northwest  of  the 
city,  are  nuide  readily  accessible  to  the  chief  engineer  and 
his  assistants. 

The  water-supply  of  Newark,  N.  J.,  is  unique  in  that 
the  city  now  owns  in  fee  simple  some  02%  of  the  0:5 
sq.mi.  of  the  watersheds  from  which  the  su|)ply  is  drawn, 
and  in  the  course  of  a  few  years  will  ]>robably  own  all  of 
these  watersheds.  This  case  is  hardly  ])arallel  to  that  of 
Seattle  and  other  far  we.stern  cities  which  own  all  or  large 
parts  of  the  watersheds  of  their  municipal  water-supplies, 
lor  the  impounding  reservoirs  of  tho.se  cities  are  in  com- 
])aratively  unpopulated  wildernesses,  while  Newark's  res- 
ervoirs are  within  a  30-mi.  radius  of  New  Yoi-k  City  and 
hence  in  (jne  of  the  most  densely  jxjjjulated  ])arts  of  the 
United  States. 

Newark  is,  however,  except ionally  f(jrtunate  in  having 
its  reservoirs  located  in  oik;  of  the  few  sections  in  the  vi- 


Ftc.  1.     Brown's  IIotkl,  NKWForxDL.vND,  N.  J.,  PuR- 
I  ir.AsEu  AND  Demolished  by  tfir  City  op  Newark 

cinity  of  New  York  (^ity  which  never  has  liad  a  largfe 
jiopulation  or  ])articularly  high  land  values.  Owing  to  the 
farsightedness  of  the  officials  in  charge  of  the  City's 
Department  of  Public  Works,  the  ])olicy  was  long  ago 
adopted  of  acquiring  the  watershed  lands  by  purchas- 
ing from  time  to  time  whatever  parts  of  them  were 
offered  for  sale  at  reasonable  jirices:  thus  the  city  has 
obtained  its  land  at  fair  prices,  has  prevented  real-e.s- 
tate  s])eculation  and  has  kept  that  ])art  of  the  state  from 
bec(nning  a  suburb  of  the  metropolitan  district  and  a 
menace  to  its  water-su|)])ly, 

In    188!)   the   Citv   of   Newark   enti'red    into   a   contr.ict 
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with  the  East  Jersey  Water  Co.  for  the  hiiilcling  and  op- 
eration of  water-works  to  furnish  an  ultimate  daily  supply 
of  50,000,000  gal.,  with  the  option  of  taking  over  the 
works  in  1900,  which  was  done.  The  impounding  reser- 
voirs are  now  five  in  number  and  are  located  on  the 
Pequannoek  Elver  and  its  tributaries,  some  30  mi.  north- 


this  contract  were  2,000.000  gal.  of  water  for  one  acre 
of  land,  which  was  an  advantageous  bargain  from  both 
points  of  view,  since  the  water  company  sold  the  water 
to  consumers  in  Jersey  City  and  Bayonne  at  a  large 
profit  and  the  city  acquired  a  block  of  the  watershed  lands 
for  something  which  would  otherwise  have  been  thrown 


"N'lLLAfii';  OF  Macopix,  Blilt  by  the  City  of  Xewark  for  Employees  ox  Its  "Watershed 


west  of  the  City  .of  Xewark,  in  the  northern  part  of  Xew 
Jersey.  Tlie  lower  reservoir,  known  as  the  Macopin  in- 
take, is  connected  with  the  city  by  two  jiarallel  steel  mains, 
one  42  in.  and  the  other  48  in.  in  diameter.  There  are 
three  distributing  reservoirs  nearer  the  city. 

The  policy  of  purchasing  the  watershed  lands  was  be- 
gun by  the  Water  Board  upon  the  recommendation  of 
Morris  R.  Sherrerd  as  chief  engineer  of  the  water-works 
in  189(),  and  has  been  followed  continuously  and  syste- 
matically ever  since.  The  water-su])ply  has  been  enlarged 
and  two  new  reservoirs  added  under  the  city  ownership, 
yet  the  whole  sum  expended  in  the  acquisition  of  39  sq.mi. 
of  watershed  lands  has  not  exceeded  $1,100,000  to  date, 
and  it  is  probable  that  the  whole  watershed  of  63  sq.mi. 
will  be  obtained  for  much  less  than  $2,000,000.  Single 
purchases  have  ranged  all  the  way  from  0.14  acre  to  2411 
acres,  and  from  $300  to  $170,000.     Coincident  with  the 
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purchase  of  land  ami  tlir  n'rnoMil  ut  liiiliitntioiis  tlicir 
liiis  liccn  !i  rrdiicl  ion  lA  tlic  |i()|Miliili(in  I'roni  ','000  to  9<H». 
(hif  of  the  most  intcn'sling  oT  the  liind  purchases  was 
liy  I"  nnnsiiul  (diitrart  willi  the  Mast  .Icrscy  Water  Co. 
during  1000  to  I902.  by  which  surj)lns  water  then  gt>ing 
nver  the  Hpillvvny  iit  the  city  intake  was  given  lo  the 
wnt'T  conipiinv  in  eNclmnirc  for  3900  acres  of  land  in  the 
wiitiT«licd  owned   liv   the  water  cnnipany.     The  ti'rms  of 


away.  Another  interesting  purchase  was  that  of  Brown's 
Hotel  (Fig.  1)  at  Xewfoundland,  once  a  famous  country 
hostelry  and  a  stopping  place  for  the  engineers  who  built 
the  dams.  This  was  one  of  the  most  valuable  pieces  of 
property  in  the  watershed  and,  with  800  acres  of  land, 
cost  the  city  $170,000. 

The  material  and  furnishings  of  the  buildings  torn  down 
are  utilized  for  the  construction  of  houses  for  the 
watershed  employees,  of  whom  there  are  80.  These 
houses  are  outside  of  the  watershed  in  a  little  water-works 
village  called  ^lacopin  (Fig.  2).  ITere  are  nine  first- 
class  houses  of  6  or  7  rooms,  with  bath  and  running  water, 
which  are  let  to  employees  for  $7  per  month. 

The  village  will  eventually  include  a  school  and  possibly 
other  public  buildings.  Its  sewage  is  treated  at  a  small 
disposal  plant  before  discharging  into  the  Pequannoek 
River  below  the  water-works  intake. 

Most  of  the  employees  of  the  watershed  are  laborers  at 
$1.75  per  day;  many  of  them  have  been  employed  there 
since  the  days  of  the  water  company.  These  laborers 
are  chiefly  occupied  in  forestry'  work,  in  cleaning  up  the 
watershed  and  improving  roads.  Eight  teams  are  required 
to  take  the  laborers  to  and  from  their  work. 

There  are  only  two  inspectors,  whose  sole  duty  it  is  to 
enforce  the  rnlt>s  and  regulations  of  the  watershed  area. 
One  makes  his  tours  by  motor  cycle,  the  other  with  a 
horse  and  wagon.  On  Sat\irdays,  Sundays  and  holidays 
three  men  are  detailed  to  motor-boat  patrol  duty  on  the 
rr-(i\uiis  to  enforce  rules  against  lishing,  which  is  now 
pidliiliitcd  iiecause  of  the  practical  impossibility  of  en- 
forcing sanitary  precautions  among  the  hosts  of  (ishenncn 
who  fre<|ucntc(l  the  reservoirs  and  brooks. 

The  forestry  is  in  an  elementary  stage,  but  during  the 
last  live  years  over  1,000, (UK)  trees  have  been  set  out. 
.Miout  350  acres  have  been  planted  and  this  year  some  200 
acres  will  be  added.  Much  of  the  waterslied  is  already  well 
wooded,  but  the  recent  chestnut-tree  lilight  and  the  iie 
.Mtorm  of  Inst  winter  destroyed  many  trees  and  kept  the 
workmen  busy  trimming  out  dead  wood.  Eventually, 
however,  it  is  believed  that  n  nnniicipnl  forest  will  be  cre- 
ated which  will  return  a  cousideralile  income  upon  a  not 
very  larue  invcslnicnt.    The  plMntin^  so  far  has  lieen  chief- 
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Iv  of  Sc.l.ll  I)ilic,  asll,  locust.  Norway  pin.'  and  l.Ia.k  wal-       <  v1I'"1<»h  uro  o,iumlln«  with  water  hovIco  correni.oii.lInK  lo  n 
111-  X-         i       ii  111  riM  1  '>"'»''    "f   2rtO    ft. 

nut.  tilt' last  Ikmiiu' iiativi-  to  tiic  watfislu'd  area.     I  In-  ilc-  j,   ,„„„i   ,,„   ,,ohIki..<i   to  withHt.md   itafoly  un   uniiainnrrxi 

vt'lopnu'Ut  and  niaintcnaMii'  of  llic  reservoirs  and  water-      ii'-iid  of  no  ft. 

,       ,  1         ,1        •  1-1  1'    1 1      Till'   fiiiriM-   fill    hIuIim-  khIh  hIiiiII   In-  an  liit(!Krnl  <'aMtliiK  of  u 

sIumIs  arc  under  tl.e  iinn.e.lnile  superxision  ol    ll..rnn.nn      ,,„„,,,„.„„„  „„„^.,„  „,„,  ,h„„„l«  c-oliar  ty,.o.  to  i,o  «ian.i«..i  t« 
i{i.sent refer.    Principal    Assistant    Kiii^'inLrr,   iJcjiurlincnl      piovhi.!   f..i   Ik.uihk   to  tim  inanonry.     Tin!  iiiiini.i.'  Mhaii  bo 

t    \V..(...-     V..i.'111'L-  a   In.    In    IcMKlli   anil    of   HUtllcliMit   Htn-nKtli    to   cnrry    the    liftlnK 

of  Uatii.  .MwaiK.  „t,.,.M»..H  fo,   iir.iMr  ti...  ^at..  wi,-.,  i.  1h  w...ik-.i  m  .Ioh.-i  „o. 

S{  hIIIom. 

A  90-Iini.  Circular  Gctte  for  a 

I20-Ft.  Head 

An  interesting;  design  of  a  circular  sluice  o;ale  (shown 
in  llio  accoiii|mnvin^  views)  has  recently  heen  (levelo|ii'd 
liv  the  Coldwell-Wilcox  Co..  of  Newhurgli,  X.  Y..  for  a 
now  !)(i-in.  sewer  in  Sacranieiito,  Calif.  This  i^jite  is  in 
a  jrnteliouse  on  the  outlet  end  of  a  !)0-in.  reiiiforced-i on- 
( rete  discliarjie  ]>ipe  from  a  new  pumping  station.  This 
forms  part  of  a  comhined  sewerage  system  heing  •<>ii- 
>trueted  to  care  for  aliout  (id'.M)  neves  of  lerrilorv  imw 
iiniiexed  to  the  city.  During  low  water  in  the  Sm  inmcnlo 
I{ivor  the  discharge  line  empties  hy  gravity  into  the  river, 
hut  at  high  water  the  juinips  work  against  a  ina\iinnm 
head  of  ahout  ;>ii  ft. 

The  ft}»])ended  extracts  from  the  specillcatious  under 
which  the  gate  was  designed  explain  the  high  head  as- 
sumed, which  is  far  hpyoiid  the  .static  conditions  of  service  : 

It  must  be  of  an  approved  and  standard  type,  having  cast- 
iron  rlntcs  and  disk  heavily  ribl)ed  and  be  bronze  mounted 
throughout,  having  accurately  m.achined,  renewable  babbitt 
disk  seats. 

The  valve  must  also  be  provided  with  handwheel  for  hand 
operation.  It  must  be  capable  of  safely  standing  a  hydrostatic 
pressure  of  .lO  lb.  per  sq.in.  as  well  as  closing  safely  at  any 
rate  up  to  five  minutes  from  clear  oiien  to  dosed  position 
should  the  flow  through  the  dis<'harge  pipe  be  reversed  and  a 
velocity  of  30  ft.  per  sec.  be  obtained  during  a  temporary  in- 
terruption to  the  electric  service. 

The  hydraulic  cylindei-  must  be  so  proportioned  that  it  can 
operate  this  gate  under   the   above-cited   conditions  when   the        FiG.  1.    TllK  HO-In.  ,Si:wi:1!  Sli-ICI:  (I.VTK  AT  SaCI!  AMIONTO 
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The  main-entrance  tower  at  the  Panama-Pacific  Inter- 
national Exposition,  San  Francisco,  Calif.,  occupies  a 
commanding  position  at  the  head  of  the  Court  of  the 
Universe.  Rising  to  a  height  of  435  ft.,  it  overtops  the 
surrounding  domes  and  arches  by  250  ft.  or  more.  The 
structure  is  used  wholly  for  esthetic  purposes  and  plays  no 
part  in  the  utilitarian  requirements  of  the  exposition. 
It  might  be  termed  the 
principal  architectural 
accent  of  the  exposi- 
tion. 

The  tower  is  distin- 
guished not  only  by  its 
height — probably  the 
greatest  of  any  struc- 
ture west  of  Chicago 
except  the  new  Smith 
Building  in  Seattle — 
but  also  by  the  great 
clear  height  of  the 
barrel  vault  which 
pierces  it  from  north 
to  south.  This  vault 
is  110  ft.  high  and  60 
ft.  wide ;  it  is  spanned 
by  steel  arches  115  ft. 
in  span  and  126  ft. 
high  from  bottom 
hinges  to  center  of 
lower  chord.  Imme- 
diately over  the  vault 
rests  the  main  mass  of 
the  huge  structure, 
supported  l)y  the  steel 
arches. 

Tfik  "TowK.n  OF 
Jkwkf.s" 

The  novel  and  spec- 
tacular feature  of  this 
structure  results  from 
the  many  imitation 
jewels  hung  upon  its 
surface  in  such  ar- 
rangement as  to  pi<k 
out  its  various  ]mrU. 
Tliese  jewels,  whicli 
are  from  21  to  17  nun.  Eio.  1. 
in  diameter,  have  a 
cut  similar  to  the  Su- 
matra  cut,    the  exact 

number  of  facets,  however,  having  been  computed  and 
chei'ked  by  experiments.  Tliesc  imitation  gems  arc  of 
Austrian  manufacture  of  tlic  liiglu'st  grade,  with  tin- 
jiolishcd  fai'cts.  Aiiont  100,000  of  them  were  required 
in    llic    InwiT   scheme,   and    tlicy    are    mounted    in    siu'h 

TTuHlBtnnt      Htnirtiifiil      KiikIiwhi.      Pnniiiiiu-Piirinc     Inter- 
iiutloiiiil  Kxpoaltloii 


a  manner  as  to  have  easy  play  in  the  air  currents,  which 
causes  them  to  glisten  aud  sparkle  when  subjected  to 
the  searchlight  beams  during  the  night  illumination. 

General  Structure  of  the  Tower 

To  a  height  of  about  150  ft.  above  ground,  the  walls  of 
the  tower  rise  vertically,  forming  a  huge  block  120  ft. 

_  square  in  plan.  The 
sides  of  this  block  are 
pierced  in  the  X-S 
direction  by  a  barrel 
arch,  whose  soffit  is 
119  ft.  above  the  court. 
Above,  the  structure 
consists  mainly  of  a 
series  of  cylindrical 
portions  of  variable 
and  rapidly  decreasing 
diameter,  composed  of 
balustrades,  colonnades 
and  heavy  belt-courses. 
The  outstanding  orna- 
ment upon  these  upper 
decks  is  elaborate. 

Flanking  the  tower, 
east  and  west,  and  ex- 
tending the  whole 
width  of  the  Court  of 
Honor,  are  colonnades 
surrounding  rectangu- 
lar courts  which  con- 
tain the  Fountains  of 
Youth. 

The  main  frame  of 
the  tower  is  of  steel, 
supporting  an  exterior 
shell  of  timber,  plaster 
and  start'.  The  great 
rectangular  box,  below 
El.  152  ft.,  as  well  as 
the  flanking  colon- 
nades, are  self-suj)- 
porting  timber  struc- 
tures, but  slightly  tied 
back  to  the  steel  frame. 
Tlie  cotfered  ceiling 
of  the  barrel  vault  is 
suspended  from  the 
steel  arches.  Above 
the  rectangular  sec- 
tion, the  successive 
(leeks  are  carried  upon  timber  brackets,  resting  in  seats 
IM-ovided  on  the  steel  frame  and  secured  to  it  by  rods  aiul 
elip  angles.  Upon  these  decks  are  framed  the  walls  and 
outstanding  ornaments  of  the  tier  above.  The  details  of 
the  framing  are  gi\eii  in  Fig.  2  and  the  aci'ompanying 
views  show  the  si  met  lire  during  erectitm. 
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Stkim-    Kiiamk 

TIu'  sttvl  strurtiiri'  coiiHists  maiiilv  of  six  fniiucs,  |)ar- 
ullcl  to  oarli  DtluT  in  plan,  two  of  tlicin  vcM'tical.  tlu> 
otluT  four  liatti'iiMl.  'Pin-  two  vortical  frames  (iiitciior 
frames)  rise  to  Kl.  ;i(il.  Iieiii-,'  'JO  ft.  e.  to  e.  tlirou;,'liout. 
Tlie  two  exterior  frames  are  Mattered  so  as  to  meet  tlie  ver- 
tieal  interior  frames  at  Kl.  '.\'M>.  'I'lie  two  intermediate 
franies  also  Imtter,  at  half  the  rate  of  the  exterior  frames. 
lait  are  tliseontinued  at  Kl.  !!i'«.'7  to  simplify  the  eonstrue- 
lion.  Ahove  Kl.  .■J;!")  all  eoliimns  are  vertical.  Below 
Kl.  l'>v  the  six  frames  arc  constructed  as  two-Iiin;,a'd 
arelies  with  elastic  ties,  their  fi>et  resliuir  on  twelve  cast- 
.>tet'l  spherical  bases  on  reiiil'urred-coucrcte  >lal)  fdotinjjs 
in|>pini:  j)ile  clusters. 

C'ross-hracinji  is  introduced  lietween  t!ie  six  frames, 
kith  in  the  planes  of  the  main  hatter  ])osts  and  in  the 
phuu's  of  tlie  lower  \ertical  menihers  of  \hv.  main  arclu-s, 
from  Kl.  12(>  to  the  irround.  Bracinjj;  is  further  ])ro- 
vided  in  the  ]»lanes  of  the  kiieehnues  and  the  hip  iiiom- 
bers  of  the  arches.  These  dia^'onal  tension  mend)ers  take 
the  form  of  square  upset  rods.  excei)t  in  the  immediate 
vicinity  of  the  ])ortals  on  the  K-W  axis  and  adjacent 
to  the  elevator  shaft  in  the  northeast  quadrant,  where 
stitT  diagonals  conqmsed  of  four  auiiles  and  lacing  are 
i-niploved  to  take  either  tension  or  compression  that  may 
(onie  u]ion  them  due  to  llie  discontinuity  of  the  tension 
diaiTonals. 

Horizontal  hracinj,'  is  ])laced  at  "JO-ft.  intervals  in 
the  lower  Icirs  of  the  frame,  and  at  ap])roximately  2.5-ft.  in- 
tervals (innncdiately  below  the  Hoors)  throughout  the  up- 
per reaches  of  the  frame. 

Dead-Loads 

The  exterior  walls  consist  only  of  staff  and  plaster  on 
metal  lath  spiked  to  the  studding  and  furring  timber. 
With  the  exception  of  a  loose  plank  floor  at  El.  152,  in- 
tended to  protect  the  main  plaster  arch  from  injury  by 
falling  objects,  there  are  no  complete  floors  in  the  build- 
ing, the  several  decks  extending  but  a  few  feet  inside 
the  exterior  walls. 

Inasmuch  as  spectators  are  not  to  be  permitted  within 
the  tower,  even  these  floor  systems  were  considerably 
lightened  in  the  design.  A  live-load  of  50  lb.  per  sq.ft. 
was  taken  to  insure  stilfne.ss,  but  was  not  carried  into  tlie 
column  investigations.  There  are  no  interior  partitions. 
The  staff  was  taken  at  25  lb.  per  sq.ft.,  including  the 
tindier  backing  sticks,  but  not  the  main  studding  of  the 
walls.  Plaster  on  metal  latli  was  taken  as  20  lb.  ])er  sq.ft. 
The  weights  were  thus  quite  definitely  known. 

WiXD  Loads 

Wind  load  of  :50  11).  jjcr  sq.ft.  vertical  ])rojection  was 
assumed  upon  all  exterior  surfaces — the  pressure  which 
is  to  be  expected  from  a  wind  velocity  of  100  mi.  per  hr. 
This  high  velocity  was  chosen  in  view  of  the  isolated 
])osititin  of  the  tower  as  regards  other  high  structures 
and  the  unobstructed  sweep  of  winds  from  the  Pacific 
Ocean.  Full  reduction  for  cylindrical  surface  by  the 
application  of  a  two-thirds  factor  w'as  not  made,  it  be- 
ing thought  that  the  outstanding  ornament  Avould  form 
]K)ckcts  which  would  retain  the  wind  sufficiently  to  con- 
siderably offset  the  effect  of  the  cylindrical  surfaces  in  re- 
ducing pressure.  A  compromise  was  therefore  made,  in 
the  use  of  an  eight-tenths  factor,  making  the  wind  load, 
as  used,  2t  lb.  per  sq.ft.  vertical  projection. 


No  wind  was  assumed  on  the  steel  frame  below  Kl. 
152,  as  the  tindier  structure,  which  Ih  self-hupporting, 
protects  the  sti'd   fram(,'  from  the  horizontal  wind   loads. 

liclow  Kl.  152,  the  main  frames  were  considered  to  act 
as  two-hinged  arches,  carrying  the  vertical  and  horizon- 
tal loads  from  the  structure!  above  as  concentrations  on 
tlu'ir  tipper  iliords  at  the  points  of  tlu;  column  connec- 
tions. Ilii\\c\cr,  as  a  precaution  in  the  event  that  for  any 
reason  the  franies  should  not  ait  as  two-hinged  arclnis,  the 
stresses  were  investigated  considering  that  portion  of  the 
arch  between  Kl.  !2()  and  152  to  act  as  a  simply  supported 
truss  resting  upon  the  lower  legs  of  the  ar(;h.  This  as- 
sumi)tion,  as  is  to  be  expected,  greatly  increasr-d  the 
stresses  in  the  upper  and  lower  chords  at  the  center  of  the 
span.  While  this  condition  of  stress  could  never  obtain 
in  full  degree  it  was  tiiought  advisable  to  limit  the  in- 
tc^nsity  of  stress  in  the  several  members  uiidei'  these  as- 
sumptions to  .iO.OOO  lb.  per  sq.in. 

Ill  the  iiialter  of  temperature  stresses,  it  is  evident  that 
the  inclosing  of  tlie  steel  frame  within  the  timber  and 
plastered  walls,  and  the  burying  of  the  tie  members  un- 
der the  pavement  of  tiic  court,  materially  reduce  the  tem- 
perature range  to  whicii  the  steel  arches  are  subjecfcHl. 
For  the  two-hinged  arch  with  an  elastic  tie,  tempera- 
ture stre.sses  arise  only  from  a  difference  in  tem])era- 
ture  between  the  tie  and  the  arch  proper.  A  difference 
of  40°  F.,  if  distributed  equally  above  and  below  the 
dosing  temi)erature,  causes  a  change  in  length  in  the  tie 
member  of  only  f^  in.  This  is  equivalent  to  the  effect  of 
an  axial  force  of  56,-300  lb.,  which  is  but  :50%  of  the  total 
.stress  in  the  tie  member.  It  was.  therefore,  thought  justi- 
fiable to  neglect  further  consideration  of  the  tempera- 
ture stresses,  yjarticularly  in  view  of  their  rare  occurrence 
in  this  magnitude  and  also  since  there  is  a  considerable 
factor  of  safety  in  the  tie  members  offered  by  the  lateral 
resistance  of  the  foundation  jiiers  to  spreading. 

As  to  tlie  transverse  frames,  it  was  assumed  that 
the  columns  would  take  vertical  reactions  due  to  over- 
turning moments  in  proportion  to  their  distances  out 
from  the  center  or  neutral  axis  of  the  frame.  The  total 
horizontal  .shears  at  the  several  levels  were  distributed  over 
the  columns  equally,  inasmuch  as  these  columns  take 
this  shear  not  in  proportion  to  their  stiffness  in  bend- 
ing, but  as  a  result  of  the  truss  action  of  the  diagonals. 

The  stresses  resulting  from  a  wind  striking  the  tower 
at  an  angle  of  45°  to  the  axis,  it  was  reasonable  to  su])- 
pose,  might  give  a  condition  of  maximum  stress  in  the 
four  corner  columns,  acting  as  they  do  simultaneously 
in  the  main  and  the  transverse  frames.  For  this  purpose, 
it  was  again  assumed  that  the  columns  took  vertical  wind 
stre.sses  in  proportion  to  their  distance  out  from  the  neu- 
tral axis  of  the  tower.  Section  moduli  were  computed 
for  the  different  horizontal  .sections  that  were  to  be  in- 
vestigated, about  an  axis  perpendicular  to  the  wind — 
at  45°  to  the  axis  of  the  tower.  Combining  the  ver- 
tical wind  stresses,  so  computed,  with  the  dead-loads  in 
the  columns,  it  was  found  that  the  stress  was  in  every 
case  from  5%  to  25^  lower  than  the  maximum  stress  un- 
der wind  parallel  to  the  frames. 

The  working  stres.ses  used  in  the  design  were  taken  at 

1G,000  lb.  per  sq.in.  for  ten.sion  and  IG.OOO  —  70- for 

r 

compression.     Where  axial  wind   loads  were  combined 

with   dead-loads,  an  eight-tenths  factor  was   introduced 

into  the  former  before  combining  with  the  dead-load,  in 
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olTi'it  working  tlif  sli'fl  III  v'O.OOO  lit.  per  .-([.in.  iiiiilcr 
the  wiiul  loud.  I)iii;;oiiiil  ti-iision  roils  weri'  (Icsii^iu'd 
III  20,000  II).  |H>r  .'<(|.iii.  'Po  ;jiiiiril  iipiiiist  any  wciikiu'ss 
iluf  to  faulty  fiitl  coiiiu'ctioiis  lu'lwcun  rods  and  ;,'iisst'l- 
|ilnti's,  till-  pins  and  clip  an;,d('s  were  given  20',^  adilition- 
al  strt-ngtli.  An  initial  tension  of  TjOOO  Ih.  was  iuldcd  to 
the  eoniputed  stress  of  each  rod. 

For  the  stniclural  detail,  shear  was  taken  at  11.000 
II).  in  shop  rivets,  SSOO  lli.  in  Held  rivets  and  turned 
l)olt.s,  and  7000  Ih.  per  sq.in.  on  ordinary  l)<)lts,  with 
liearing  in  all  cases  twice  as  great.  Turned  holts  were 
used  in  vertical  splices  in  columns,  ordinary  l)olts  in  ;ill 
•ther  positions. 

TlMHKU    FUAMINO 

The  main  euhe  of  the  tower  helow  El.  152,  and  the 
colonnades  to  the  east  and  west  of  the  tower  proper,  are 
solf-supjwrting  timber  structures. 

Along  the  east  and  west  walls  of  the  cube,  a  series  of 
two-post  columns  e.xtends  from  the  foundations  to  El. 
l.Vi.  The.se  are  tied  together  by  bracing  trusses  which, 
in  addition  to  their  stiffening  function,  supjtort  the  stud- 
ding for  the  exterior  jdaster  walls.  The  north  and  south 
elevations  of  the  cube  are  framed  with  four-post  columns 
also  tied  together  with  bracing  trusses.  Above  the  main 
arch  the  walls  and  the  floor  at  El.  153  are  carried  on 
heavy  timber  trusses  of  (54-ft.  span,  placed  in  pairs  one 
8l)ove  the  other,  and  so  tied  together  as  to  form  a  thor- 
juglily  stitY  portal  across  the  archway.  From  these  trusses 
fireular  furring  arches  of  timber  were  suspended  for  the 
support  of  the  arch  ceiling. 

The  colonnades  are  also  self-supporting  timber  struc- 
tures, the  tops  of  the  colonnade  columns  being  built  into 
horizontal  trusses,  which  in  turn  are  carried  into  the  steel 
frame  at  the  interior  or  tower  end  and  into  a  large  four- 
post  abutment  tower  at  tlie  outboard  end. 

The  timber  framing  above  El.  152,  though  comparative- 
ly light,  was  considerably  complicated  by  the  batter  of 
the  steel  frame  and  the  diagonal  bracing  rods.  The  cir- 
cular plan  of  the  decks  necessitated  the  scarfing  of  many 
of  the  large  sticks. 

In  the  timber  design  the  following  working  values  were 
used: 

Lb.  per  Sq.In. 

Tension  with  grain    1.200 

Compression,    end    bearing 1,600 

Compression,  cross-grain   350 

Bending    1,500 

She.iring  with  grain    150 

Modulus  of  elasticitv.  dead-load    1.000,000 

Modulus  of  elasticitv,  live-load 1,500,000 

Columns  1200;  over  1/d  =  15 1,600  (l-l/60d) 

Foundations 

Considerable  attention  was  given  to  the  foundations, 
in  view  of  the  unknown  stresses  to  which  the  two-hinged 
arches  would  be  subjected  were  serious  unequal  settlement 
to  take  place. 

Ten  test  borings  were  put  down  at  symmetrically  dis- 
posed points  over  the  area  of  the  tower.  These  resulted 
in  the  finding  of  a  yellow  hardpan  at  depths  ranging 
from  El  — 35  to  El.  — i7,  the  ground  surface  being  at  El. 
+4.  Immediately  overlying  the  hardpan  was  a  softer 
layer  of  sand  and  clay  from  12  to  15  ft.  thick.  Super- 
imposed upon  this  were  successive  strata  of  a  wet  blue 
clay  and  sand  and  a  loose  yellow  sand,  each  from  10  to 
12  "ft.  in  depth. 

In  the  driving  of  the  piles,  it  was  found  practically  im- 
possible to  get  them  down  more  than  10  to  12  ft.  without 


•seridii.-  hiooniing  and  splitting,  the  worst  feature  of  which 
was  the  uncertainty  as  to  whellier  or  not  the  damage  was 
serious,  as  telesco|)ing  was  freinicnt.  This  d(!pth  was 
considered  insullicient  against  the  horizontal  wind  Hhears. 
Arrangements  were  made  for  the  sinmllaneouK  driving 
■mil  jeltiiig  of  the  piles,  a  thoroughly  satisfactory  solution 
of  the  dillicnlty,  though  even  with  the  jet  the  penetra- 
tion per  blow  under  the  5-toii  hammer  was  frequently 
less  than  I  in.  after  the  first  10  ft.  of  driving.  After  this 
first  bringing  uj),  the  piles  drove  slowly  and  uniformly 
until  the  hardpan  was  readied,  in  which  they  were  prac- 
tically brought  to  refusal.  Although  designed  for  a  20- 
lon  load,  these  piles  as  driven  could  scarcely  be  expected 
to  settle  under  a  load  of  twice  this  amount. 

The  specifications  called  for  yellow  pine  or  red  Douglas 
fir  (Oregon  pine)  piles,  unpeeled,  with  a  butt  diameter 
of  14  in.  dear  of  the  bark,  after  cutoff,  and  a  minimum 
diameter  at  the  tip  of  8  in.  for  piles  not  exceeding  50 
ft.  in  length  and  7  in.  for  lengths  exceeding  50  ft.  In 
all,  some  600  piles  were  driven,  which  at  an  average 
length  of  45  ft.  gave  27,000  lin.ft.  of  driving. 

The  piles  are  in  clusters  under  the  feet  of  the  12  main 
columns,  the  numbers  in  the  groups  ranging  from  25  to 
42.  The  piles  in  each  footing  are  capped  by  a  steel-rein- 
forced block  of  1  :  6  concrete. 

Six  concrete  troughs  were  placed  for  the  support  of  the 
steel  tie  members  between  the  pins  of  the  main  arches. 
These  troughs  were  for  the  dual  purpo.ses  of  heat  insula- 
tion and  protection  from  bending  under  settlement  of  the 
roadway,  the  ties  being  placed  as  close  to  the  surface  as 
practicable.  After  the  steel  erection  was  complete,  the.se 
troughs  were  filled  with  a  1  :  8  concrete. 

With  the  exception  of  the  large  timber  columns  of  the 
tower  proper,  all  timber  framing  in  the  colonnades  and 
the  small  courts  is  carried  on  spread  footings,  with  sand- 
boxes introduced  where  necessary  to  offer  anchorage 
against  overturning  wind  moments. 

Spherical  Cast-Steel  Bases 
For  the  feet  of  the  two-hinged  arches,  it  was  thought 
that  some  provision  should  be  made  to  guard  against  in- 
determinate bending  in  the  legs,  such  as  might  result  from 
unequal  settlement  of  the  foundations,  unsymmetrical 
wind  or  temperature  loads,  or  other  such  causes.  A  uni- 
form distribution  of  the  load  was,  of  course,  desired  be- 
tween the  cast-steel  bases  and  the  concrete  of  the  foot- 
ing. All  of  these  ends  were  accomplished  by  the  use  of 
a  segmental  spherical  bearing.  Also  such  a  liearing  great- 
ly facilitated  the  closing  of  the  arches  in  erection. 

These  bases  are  of  cast  steel,  circular  in  plan,  and  6 
ft.  in  diameter.  A  concave  spherical  bearing,  turned 
to  a  radius  of  2  ft.,  was  supported,  concave  upward,  upon 
16  radial  ribs.  Into  this  socket  was  placed  the  con- 
vex bearing  shoe  which  bolts  to  the  structural  steel  of 
the  leg.  Anchor  bolts,  2^/2  in-  in  diameter,  embedded  in 
the  concrete  of  the  piers,  extend  up  through  the  upper 
and  lower  sections  of  the  cast-steel  base  and  through  the 
structural  steel  of  the  main  memlier.  thereby  insuring 
against  any  tendency  of  the  ball  portion  of  the  bearing 
to  leave  its  seat,  as  under  excessive  ivind  pressure  or 
earthquake  impact. 

Steel  Erection 
For  the  erection  of  the  two-hinged  arches,  the  steel 
contractor  constructed  a  timber  traveler  50  ft.   square 
and  of  height  sufTicient.  with  blockimr,  to  reach  the  lower 
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chords  of  the  arches.  The  traveler  was  erected  in  posi- 
tion for  the  setting  of  the  two  interior  arches.  The 
bottom  of  the  traveler  rested  upon  steel  rollers  traveling 
upon  a  timber  track  shod  with  %-in.  plates.  The  lower 
timbers  of  the  traveler  were  protected  by  short  lengths  of 
12-in.  channel,  placed  with  flanges  up. 

The  upper  deck  of  the  traveler  projected  over  the  face 
of  the  framework  a  couple  of  feet,  permitting  the  erection 
of  the  steel  arch  immediately  against  the  side  of  the  tim- 
berwork.  This  overhang  prevented  interference  in  the 
settijig  of  the  kneebraces.  On  the  upper  deck  of  the 
traveler,  a  20-ton  stiffleg  derrick  was  so  placed  as  to 
pick  up  the  material  directly  from  the  receiving  and  sort- 
ing yard  to  the  south  and  west  of  the  tower  site. 

The  12  first-tier  columns,  some  50  ft.  in  height,  were 
first  set,  about  the  entire  building,  and  guyed  back  to 
deadmen,  with  sufficient  of  the  horizontal  striits  in  place 
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U>  steady  tliciu  bitcrally.  'Vhv  sccoiid-ticr  columns  on  the 
four  coiitial  frames  were  tlicn  phiced,  after  wliicb  the 
two  interior  frames  were  carried  to  completion.  By  man- 
ijiulatiou  of  tlie  guys  and  the  anchor  bolts  tlirougli  the 
spherical  liearings,  it  was  a  simple  nujtter  to  bring  tlie 
trusses  to  closure  at  the  center.  Riveting  was  begun  as 
soon  as  it  was  assured  tliiVt  the  next  adjacent  frame  was 
closing  pro[)erly. 

Having  completed  tlu;  two  interior  rrumes,  tiie  south 
intermediate  and  south  exterior  frames  were  completed 
ill  order,  after  wliidi  the  traveler  was  taken  through  the 
tower  to  the  north  intermediate  and  north  e.xterior  frames. 
The  filling  in  of  the  snuill  steel,  including  the  rods,  was 
carried  on  by  two  other  gangs  simultaneously  with  the 
main  erection. 


Above  the  arches  the  stifl'leg  was  discarded  for  a 
guyed  derrick,  which  was  raised  to  the  successiva  decks, 
by  the  simple  shifting  of  the  guys.  No  particular  diffi- 
culty was  experienced  until  the  section  above  El.  300 
was  reached,  where  outriggers  were  required  for  the  guys. 
Above  El.  361,  a  single  gin-pole  was  left  for  the  setting 
work,  all  pieces  having  been  sent  up  to  El.  400  before  the 
removal  of  the  guy  derrick. 

The  total  steel  contract  amounted  to  1460  tons,  and 
was  detailed,  fabricated  and  erected  in  220  days.  But 
little  of  the  steel  was  to  be  had  on  the  Pacific  Coast,  re- 
quiring the  ordering  and  delivery  of  the  major  portion  of 
the  large  sections  from  the  East.  The  upset  rods,  clevises 
and  turnbuckles  were  a  further  source  of  delay. 

Timber  Erection 

By  reason  of  the  fact  that  the  completion  of  the  steel 
contract  had  preference  over  the  timber  construction,  all 
of  the  general  contract  work,  carried  on  simultaneously 
with  the  steel  erection,  had  to  be  so  performed  as  not 
to  interfere  with  the  steel  contract.  This  resulted  in  the 
flat  framing  of  a  large  percentage  of  tlie  lower  columns 
and  trusses,  far  in  advance  of  the  time  for  the  erection 
of  the  members  in  place.  The  tower  site  was  at  times  se- 
verely congested,  the  framed  material  being  piled  high,  in 
the  inverse  order  to  its  erection. 

When  the  steel  erection  had  progressed  sufficiently  so 
as  not  to  be  interfered  with  by  the  timber,  this  framed 
material  was  rapidly  swung  up  into  place,  either  by  rais- 
ing shears  or  by  tackle  hooked  directly  into  the  steel 
frame.  The  heaviest  single  hoist  in  timber  was  the 
large  four-post  trussed  column  at  the  corners  of  the 
main-tower  frame.  These  columns  were  5  ft.  by  7  ft.  in 
jdan,  1")0  ft.  in  length,  and  contained  16,800  ft.  b.m., 
which,  with  the  iron  fittings,  weighed  approximately  35 
tons.  These  columns,  as  all  other  large  parts,  were 
franieil  with  their  feet  in  approximate  position,  so  that 
in  raisinu  only  holdback  lines  were  necessary  to  guide 
them  into  position. 

Above  El.  152  a  'iO-ft.  Chicagc;  boom  was  used,  its  foot 
l)eing  set  at  El.  300  and  its  toj)ping  lift  at  El.  364. 
This  was  very  efficient  in  setting  the  major  portion  of 
tlie  upper  constructicm.  Of  the  1,500,000  ft.  b.m.  in 
the  construction  of  the  tower,  two-thirds  were  below  El. 
152.  Of  tlie  third  above,  the  greater  portion  was  in  the 
form  of  floor  material  and  wall  studding,  requiring  but 
little  framing  out  of  place.  There  were  few  heavy  pieces, 
therefore,  to  be  moved  with  this  rig. 

As  a  result  of  the  procedure  of  the  steel  contractor,  it 
was  ])ossible  to  practically  complete  the  timber  framing 
of  the  east  colonnades  and  the  basins  of  the  east  court 
while  the  corresponding  area  to  the  west  of  the  tower 
was  being  utilized  as  a  storage  yard  for  the  steel.  When 
fiiuilly  this  was  available,  the  general  contractor  carried- 
on  the  framing  of  that  portion  simultaneously  with  the 
constniction  of  the  upper  portions  of  the  tower  proper. 
Three  parts  of  the  work,  entirely  independent  of  each 
other,  were  therefore  worked  upon  and  brought  to  comple- 
tion together. 

The  contract  time  on  the  general  contract,  which  in- 
( luded  the  foundations,  the  timber  constniction,  the  orna- 
luental  staff  and  j)Iaster  and  the  high-i)ressure  and  elec- 
trical installations,  was  originally  200  days,  120  of  which 
were  guiiranteed  to  he  after  the  completion  of  the  steel 
contract.    The  overlapping  of  the  two  contracts,  however. 
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Fig.  -1.    Steel  Frame  Alone  and  with  Complete  Timber  Framing 

operated  to  extend  the  total  time  on  the  general  contract  tiroly   closed   in   plaster   and   stafT,   as   the   fire-resisting 

to  approximately  2 TO  days.  properties  of  the  latter  are  ample. 

Fii;e-Pi!OTE('tion  Total  Cost  and  Unit  Cost 

In  view  of  the  imminent  risk  from  fire  in  a  structure  The  total  cost  of  the  structure  and  its  attached  colon- 

of  such  inflammahle  construction,  it  was  early  decided  nades,  taken  from  the  latest  recapitulation,  is  $420,000, 

that  spectators  should   be  excluded  from  the   building,  as  tabulated  herewith: 

For  this  reason  no  attempt  was  made  toward  fireproofini:-      Piiedriving    $6,boo 

•  .,,,,,,«.,,,.  '         PurnishiriK  and  erecting  steel    137.400 

either  the  elevator  shatt  or  the  stairways.  General  construction  216.000 

Otlier  fire-protection  consists  of  high-pressure  monitor  i.umblr  ".  '. '. '.  '.           '. '. '. '. ". '. '. '. '. '.     '. '. '.   '.'.'.'.'.'.'.'.'.'.'.'.'.'.        22,'70o 

standpipes  and  cornice  sprinkler  systems,  under  a  maxi-  Fur?her'efectHc"w"Hng  not  in  generaVcontraci .:::::         liSoo 

mum    static    head    of    :520    lb.    per    sq.in.       The    monitors  Furt^her^ plumbing   and    piping    not    in    general   con-            ^^^^ 

are  required  to  deliver  smooth  solid  streams  of  1500  gal.      Paying  .   500 

.'  .  .  »  ,,  Incidentals   11,100 

per  min.  throu'di  a  2-in.  tip.     A  test  pressure  of  400  lb.  

.,,  ■•■It  -li-i-        •        1  Total     $120,000 

per  .>:q.in.  is  to  be  maintained  for  a  period  ot  Jo  minutes 

without  exce.ssive  leakage.    Sprinkler  nozzles  are  installe.l  ^"  giving  the  unit  cost  of  the  steel  frames,  the  volume 

at  all  cornices  and  .so  set  as  to  throw  either  fan-shaped  or  ['^  ^'^^  structure  is  taken  as  the  volume  of  the  tower,  that 

.■ontinuous  arc  jets.    These  result  in  a  possible  complete  i'^'  excluding  the  two  side  colonnades.     On  this  basis  the 

water  .urtain  over  the  entire  outer  surface  of  the  building.  ^'''''^''  contains  3,440,300  cu.ft.,  and  the  1403  tons  of  steel 

The  outstanding  portions  of  the  tower  are  isolated  from  ^'""""*  ^o  0.816  lb.  per  cu.ft.,  which  cost  in  place  $0.04 

the  adjoining  buildings  to  either  side  bv  continuous  fire-  I'*''  ^'"•'^t- 

walls  of  reinforced  concrete,  60  ft.  high  and  forming  a  I"'lu<li"g  the  colonnades,  the  tower  c-ontains  3,907.500 

parai^et  wall  above  the  level  of  the  adjoining  roofs.     '  ^•"•^^-   ^"^^  '^^  ^"^'^^  ^«^^  ^^'^^  ^^-l^G^   per  cu.ft.   of  m- 

The  timberwork  in  general  may   be   characterized   as  ''^^^^^  content, 

slow-burning  mill  construction,  as  few  timbers  of  less  Personnel 

than   8   in.   expo.«ed   dimensions   were   permitted.      Six-  Tlie  plans  were  prepared  by  the  Division  of  Works  of 

inch   faces  were   used   only  where   absolutely   necessary,  the  Exposition  company;  H.  D.  H.  Connick,  Director  of 

These  remarks  do  not  apply  to  small  furring  lumber  en-  Works,  and  A.  II.  ^larkwart,  Assistant  Director  of  Works. 
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The  structural  work  and  substructure  were  designed  by 
the  writer  and  others  under  the  immediate  supervision  of 
H.  D.  Dewell,  Chief  Structural  Engineer.  The  architec- 
tural design  was  by  Thomas  Hastings,  of  New  York. 

The  first  design  of  the  structural  part  of  the  tower  was 
made  by  J.  D.  Galloway,  Consulting  Engineer,  of  San 
Francisco,  the  writer  acting  as  his  principal  assistant.  At 
that  time  the  program  of  conditions  was  more  ambitious. 
Tt  provided  for  a  continubus  fireproof  wall  between  the 
main  tower  and  adjacent  parts,  four  elevators  in  the  lower 
portion,  and  three  fire-resi.sting  ceilings  at  El.  154,  2.55 
and  H36,  as  a  means  of  temporarily  localizing  a  conflagra- 
tion. Furthermore,  the  several  decks  were  completely 
floored  and  designed  for  a  total  load  of  150  lb.  per  sq.ft., 
the  intention  being  at  that  time  to  use  the  tower  for  ob- 
servation purposes.  Steel  framing  was  used  in  other 
parts,  such  as  the  four  corner  pylons  of  the  first  main 
deck. 

On  taking  preliminary  prices  and  making  estimates 
for  the  completed  plans,  it  was  found  that  the  cost  of  this 
design  e.xceeded  the  appropriations  and  that  the  program 
of  requirements  must  be  revised — structural  as  well  as  the 
architectural.  The  changes  were  so  numerous  and  the 
necessity  of  reducing  the  cost  so  aj)pareut  tliat  a  new 
design  was  made,  as  noted  above. 

The  steel  contractors  were  Dyer  Bros.,  of  San  Fran- 
cisco, while  the  general  contract,  including  all  except 
the  steel  frame,  was  executed  by  Commary-Peterson  Co., 
Inc.,  also  of  San  Francisco. 

Settlesimeirafe  of  T^j^o  G^aisa 

In  two  reinforced-concrete  grain  elevators  of  recent 
construction,  l)uilt  on  clay  soil,  settlement  has  been  ob- 
served. The  first  case  was  not  serious,  but  is  of  interest 
as  we  are  able  to  give  diagrams  of  the  recorded  move- 
ments. In  the  second  it  was  necessary  to  restrict  the  load- 
ing of  the  bins. 

The  first  elevator  referred  to  is  that  of  the  Kansas- 
.Missouri  P^levator  Co.,  in  the  east  bottom,  at  Kansas  City, 
Mo.  This  was  designed  and  built  by  tiie  Stephens  Engi- 
neering Co.,  of  Chicago,  which  also  in.stalled  the  machin- 
ery equipment.  It  was  commenced  Apr.  29,  1911,  and 
completed  Aug.  11.  It  is  440x46  ft.,  with  a  height  of 
111  ft.  over  all.  Its  capacity  is  1,1:59,000  bu.  and  it  is 
adjacent  to  an  older  elevator  of   1,000,000-bu.  capacity 

The  excavation  of  the  site  was  done  by  steam  shovel, 
and  amounted  to  ()900  cu.yd.  From  test  holes  sunk  in  th(! 
vicinity  it  was  not  considered  necessary  i)y  the  engineers 
to  use  piling  with  the  slab  type  of  foundation  and  unit 
construction  of  bins.  A  22-in.  slab  of  reinforced  con- 
crete was  first  [»laced  in  the  excavation.  Upon  this  were 
built  the  roundation  walls,  15  in.  thick  and  approximately 
H'/o  ft.  high,  and  on  top  of  the.se  is  a  12-in.  slab  upon 
vvliicli  the  bins  rest.  The  footing  slab  was  reinforced  as 
a  beam  under  thc^  foundation  walls  in  order  lo  take  up  the 
concentrated  load  at  (hose  points. 

There  are  10  bins,  ;tT  of  which  are  22  ft.  inside  diame- 
ter; the  others  art;  slightly  smaller  to  permit  (tf  the  neces 
sary  track  arrangement.  These  bins  are  HI  ft.  high  and 
have  over  the  entire  top  ii  7V(>-'"-  •'^'"l'  •>'  reinforced  con- 
crete, which  ccmstitutes  the  distributing  (loor  and  rooi 
The  walls  are  7  in.  thick,  reinforced  in  both  directions 
with  Vl!"'"-  rods.     The  bins  are  so  constructed  as  to  have 


one  wall  in  common  at  the  points  of  contact.  The  rein- 
forcement at  this  point  is  lapped,  and  extra  bars  are 
placed  to  tie  the  bins  together.  The  structure  comprises 
9823  cu.yd.  of  concrete. 
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Loading    in     100,000    Bushels 

Di.ujuAMs   OF   Skttlkmknt  of   thk   Kansas-Missouri 
(iiiAiN  Elkvator  at  Kansas  City,  Mo.,  diring 

TIIK   FlLLINO   OF  THE   BiNS 

The  levels  to  determine  the  amount  of  settlement  were 
taken  on  the  slab  that  rested  on  the  foundation  walls  ami 
upon  which  the  bins  were  placed.  They  were  taken  every 
week,  or  oftener  if  it  was  thought  that  there  had  been  any 
unusual  settlements.     In  this  way  it  was  possible  to  ob- 

TABLK  OF  ELKVATIONS  AT  OBSKKVATION  I'OINTS  SHOWING 

SETTLEMENT  AND  FLUCTUATIONS  OF  THE  KANSAS-.MISSOUUi 

GRAIN  ELEVATOR 
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tiiiii  u  irmnl  (if  tlic  M'ttlciiuMit  iif  tlic  (linVrciit  point'* 
as  the  lomlinj;  iiici'ciisrtl  or  dci  reused,  ami  llies»<  resiilis 
lm\e  lieeii  plotted  to  >lio\v  llie  tliiet nations  of  Uw  slriie- 
tiiie.    Tlie  liiiis  were  loaded  as  nnil'orndv  »«  possihli?. 

It  will  lie  seen  1)V  the  aeeonipanvin;;  dia;,'ianis  and  tahle 
that  settlement  did  not  occnr  ecpnilly  at  the  diU'erent 
|Hiints,  this  hein;?  prohahly  dne  to  the  way  the  liiiis  weru 
joadeil.  An  interesting'  featnre  is  that  the  structure, 
after  settling'  a  certain  amonnt.  seemed  to  sprinj;  hack, 
showinji  a  tendency  to  return  to  its  normal  elevation. 
This  is  held  to  show  that  the  concrete  and  steel  had  not 
kvn  stressed  to  a  dan,<,'orous  limit.  Computations  nuide 
as  to  the  lar^iest  amonnt  of  allowahle  dellcction  showed 
that  a  deflection  of  approximately  (i  in.  in  the  middle  of 
the  slab  could  occur  without  failure  taking'  jihii  e.  The 
levels  showinj;  the  amount  of  settlement  were  taken  ahout 
every  week,  while  the  loading,'  was  carried  on  duriuf,'  tho 
week  and  not  necessarily  at  the  tinu?  the  levels  were  taken. 
For  that  rea.^ion,  it  docs  not  set-m  possihle  to  ohtain  any 
ii'lation  hetween  tho  time  that  the  levels  wore  taken  an<l 
the  loadin,":,  excejit  with  reference  to  the  loadinj,%  which  at 
that  particular  time  was  already  in  the  bins. 

Auiither  interesting  feature  is  that  at  one  time  the  ele- 
vator was  lifxhtened  i)y  1  ;$,<)'<  7  bu.  and  the  deflccticm  in- 
creased at  the  dilVerent  j)oints  to  various  amounts,  though 
in  each  case  showed  an  increase.  It  is  a.ssinncd  that  all 
further  settlement  has  ceased  and  that  vhat  occurred 
was  due  probably  to  tho  condition  of  tho  subsoil  on  which 
tho  structure  was  built.  It  is  thought  that  if  piling  had 
been  used  and  driven  down  to  rock,  none  of  this  settle- 
ment would  have  occurred.  It  has  not  in  any  way  dam- 
aged the  structure  nor  has  any  effect  been  noticed  in  the 
machinery. 

In  the  .second  elevator  the  fouiidatinii  consisted  of  a 
rcinforced-concrete  slab  supported  on  30-ft.  timber  piles, 
which  were  not  driven  to  rock.  Before  the  bins  were 
fully  loaded,  settlement  commenced,  mainly  near  one  cor- 
ner, and  hero  the  filling  of  the  bins  was  reduced  to  about 
20%  of  the  full  capacity.  Investigation  showed  that 
while  the  piles  were  in  a  body  of  stiff  clay,  there  was  a 
deep  bed  of  quicksand  lietwoen  this  and  the  rock,  the 
surface  of  the  latter  lieing  approximately  50  ft.  below 
the  ground.  The  compression  and  movement  of  tliis 
quicksand  under  the  heavy  load  had  caused  the  settle- 
ment. This  amounted  to  a  little  over  a  foot  at  the  south- 
east corner.  The  to])  of  the  new  structure  pulled  away 
about  a  foot  from  the  older  portion  at  the  north,  and  it 
was  necessary  to  cut  the  connection  between  the  two  in 
order  to  prevent  damage.  There  are  cracks  also  at  the 
south  end  of  the  new  structure. 

Various  methods  wore  considered  for  securing  stability 
for  the  foundation,  and  the  first  tried  was  the  injection  of 
cement  grout  into  the  quicksand.  Tho  plan  was  to  drive  a 
2-in.  pipe  to  the  required  depth  and  then  to  raise  it  gradu- 
ally while  grout  was  forced  through  it  by  a  compressed- 
air  apparatus.  The  end  wa«  fitted  with  a  conical  point 
for  driving,  held  in  place  by  a  stem  projecting  within 
the  pipe.  '  As  the  pipe  was  raised  this  point  was  left  in 
place.  About  ten  pipes  were  driven  to  rock,  at  50  to  53 
ft.,  and  an  average  of  five  barrels  of  cement  was  pumped 
mto  these  at  depths  of  38  to  53  ft. 

The  plan  proposed  was  to  carry  on  this  process  around 
the  sides  of  the  concrete-slab  foundation,  so  as  to  form  a 
species  of  concrete  retaining  wall  to  inclose  the  mass  of 
quicksand  beneath  tho  stnictnro.     Difficulty  was  exper- 


ienced in  driving  the  small  pip(!s  to  tho  rcfjuired  depth 
and  in  pulling  them  gradually  as  tlu!  grout  was  forc<:d 
in.  Morings  wen!  niadt;  later  to  ascertain  to  what  extent 
the  cement  ha<l  airoctod  the  unstable  niatorial.  Tho  re- 
sults were  not  considered  satisfactory,  and  this  experiment 
was  abandoned.  A  latcT  proposition  is  to  drive  st(;el 
sheotpiling  aroun<l  the  foundation,  lo  inrlo-i!  and  conflin! 
tho  unstable  material. 

X 

Soume  Unsatisfactory  Cxperies^ce 

wit^  Sand-Clay  Roads 

Mv  Samuki.  II.  Iii;.\* 

Within  liic  bisl  few  years  about  15  miles  of  sand-clay 
or  t(i|i-soil  roads  liave  li<!en  built  in  Mecklenburg  County, 
X.  ('.,  in  compliance  with  a  popular  demnnd  for  ibis  type 
of  roa'l.  Those  roads  have  not  come  up  to  tlie  expecta- 
tions of  the  j)ul)lic,  and  many  taxpayers  are  bemoaning  the 
hiss  of  tho  money  that  went  into  their  construction. 

During  the  jiast  winter  there  was  a  heavy  prccipilal ion 
in  this  part  of  the  state.  The  weather  was  particuhirly 
liard  on  sand-clay  and  top-soil  roads,  especia  i'/  those  that 
were  recently  built  and  have  not  had  time  to  come  to 
jiropor  form.  The  long-continued  rainy  season  caused 
them  to  break  up  under  traffic  in  many  places  and  to  re- 
main unfit  for  use  until  the  roads  dried  out  in  the  spring. 

An  investigation  into  local  conditions  discloses  tho  fol- 
lowing situation:  The  sand-clay  roads  about  which  com- 
plaint is  made  are  comparatively  new  and  . 'a  'e  not  had 
time  to  become  thoroughly  compacted  and  ^ -ttled.  A 
sand-clay  road,  after  completion,  requires  co.  ?idorable 
time  to  attain  its  best  condition.  The  surface  may  be 
hard  and  smooth,  but  this  may  be  only  a  crust  .vith  yev- 
eral  inches  of  loose  material  imdernoath.  A  ra'  .y  season 
will  cause  tlie  crust  to  soften  and  break  through  then  the 
road  will  become  cut  up  and  the  work  will  be  a:  a];parent 
failure.  This  is  especially  true  if  the  sand  anci  'lay  were 
not  thoroughly  mixed,  as  was  said  to  be  the  case  in  several 
of  the  roads  in  this  county. 

In  some  instances  the  roads  wore  built  u^  ■r  a  clay 
subsoil,  with  no  provision  for  subdrainage.  n  places 
where  soft  spots  developed  on  these  roads,  stoi  n  w.-.ter 
collected  and  remained  until  evaporated,  causi  ig  mud 
holes  that  increased  in  extent  with  each  succeed^'iAg  rain. 

Perhaps  the  most  important  feature  in  the  si^  lation  is 
the  lack  of  maintenance  siiice  completion.  It  at  ,_3ars  that 
there  was  no  systematic  plan  of  road  dragging,  and  that 
long  stretches  of  road  were  not  dragged  at  all.  1'  is  in 
such  places  that  the  worst  conditions  obtain. 

It  is  evident  that  too  much  was  expected  o+  this  type 
of  road.  The  macadam  roads  in  some  portions  of  the 
county  have  remained  passable  for  years  with  very  little 
maintenance  work.  With  a  largo  mileage  of  macadamized 
roads  in  the  county  that  require  only  infrequeot  atten- 
tion, the  necessity  of  active  maintenance  w.::I  was  not 
fully  realized.  It  is  quite  ])robable  that  aftf  •  the  sand- 
clay  roads  in  this  county  are  worked  o'er  .^ad  dry  out 
thoroughly  they  will  show  iip  all  right. 


Pavement  Guaranteew  in  Philadelphia — (a)  Pavement  paid 
for  whony  by  tho  city — granite  block,  one  year;  asphalt,  three 
years;  wood  block  and  vitrified  block,  five  years.  (b)  Pave- 
ments of  any  character  paid  for  in  whole  or  in  part  by  assess- 
ment bills — five   years. 


•City  Engineer,  Charlotte,  N.  C. 
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River*Front  Ixnprovesnent  at 
Cape  Girardeaiu,  Mo. 

The  St.  Louis  &  San  Francisco  Ry.  has  reclaimed  a 
stretch  of  land  of  about  two  acres  along  the  Mississippi 
River  at  Cape  Girardeau,  Mo.,  in  order  to  straighten  its 
line,  which  originally  followed  the  foot  of  the  bluff  around 
a  deep  indentation  in  the  river  bank.  The  improvement 
not  only  gives  a  more  direct  line  and  eliminates  some 
sharp  curvature,  but  also  provides  additional  space  for 
yard  development.  A  new  passenger  station  is  to  be  built 
also,  and  part  of  the  new  land  is  deeded  to  the  city  for  a 


the  high-water  level  of  1903.  For  600  ft.  opposite  the 
station  the  wall  will  have  a  parapet  and  sidewalk  as  shown. 
The  riprap  toe  wall  is  6  ft.  wide  on  top,  with  side  slopes 
of  1 :  1  and  a  maximum  height  of  20  ft.,  except  that  at  the 
end  it  is  sloped  up  to  36  ft.  to  meet  the  concrete  wall. 
The  same  riprap  stone  is  used  for  paving  the  slope  of  the 
fill  above  the  toe  wall,  1  to  1.5  slope. 

The  concreting  was  done  from  a  plant  on  shore,  the 
mixer  discharging  into  the  bucket  of  a  76-ft.  elevator 
tower,  and  the  concrete  being  distributed  by  steel  chutes. 
The  first  section  of  the  chutes  was  suspended  from  a  boom 
on  the  tower,  while  ti\e  remaining  sections  were  carried  by 


Fig.  1.    Building  a  Concrete  and  Riprap  Wall  for  Rkclaimixu  Tjanh  Ai.um,  xiit  ili>>iasippi  River  at 
Cape  Girardeau,  Mo.,  St.  Louis  &  San  Francisco  Ry. 


public  park.    By  agreement  with  the  city  the  station  is  to 
cost  not  less  than  $3.5,000. 

The  reclamation  work  consisted  in  building  a  river- 
front wall  about  1600  ft.  long  to  cut  off  the  indentation 
of  the  shore  line,  and  then  filling  the  inclosed  space  to 
grade.  The  end  portions  of  this  wall  are  of  concrete, 
founded  on  solid  rock,  but  this  would  have  been  very  ex- 
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Fui.  'i.     Cross-Sections  ok   Killed  Ground  at  Caim: 
Girardeau,  Mo. 

pensive  coiiptniftion  iit  tlic  central  and  deepest  portioti, 
and  for  that  portion  (al)out  6<)0  ft.)  a  riprap  toe  wall 
was  used  with  a  paved  slope  to  the  top  of  the  fill. 

Tlie  concrete  wall  has  n  inaxinmrn  height  of  36  ft.;  its 
base  width  is  equal  to  half  the  height ,  and  the  top  width 
is  3  ft.,  whihi  thf  river  face  has  a  batter  of  1  :  1'^.  The  top 
of  the  wall   is  nl   elevation  3!».!f^  or  about   ;i'/.   ft.  below 


falsework  bents.  For  the  bottom  portion  of  the  walls  the 
concrete  was  set  in  place  in  14  ft.  of  water  by  a  drop- 
bottom  bucket  handled  by  a  derrick  scow.  This  prevented 
loss  of  cement  which  would  occur  by  dumping  concrete 
through  the  water.  The  concrete  was  spouted  275  ft.  to 
the  bucket.  For  the  upper  portion  of  the  work  the  con- 
crete was  ."spouted  directly  into  the  forms.  The  concret- 
ing tower  is  shown  in  the  background  in  Fig.  1. 

For  the  footing  course,  the  coffer-dams  were  16x16  ft., 
in  sections  56  ft.  long;  these  were  floated  into  place  on 
barges,  and  then  picked  up  and  set  by  a  derrick  scow.  The 
section  was  then  sheeted  and  the  mud  pumped  out  with 
a  centrifugal  pump  so  as  to  give  a  clean  rock  surface 
for  the  concrete.  The  end  of  the  adjacent  form  was  torn 
out,  the  ends  of  the  concrete  sections  being  united  by  keys. 
The  lower  part  of  the  wall  was  built  in  this  way  up  to  the 
water  level,  and  upon  this  were  erected  the  forms  for  the 
neat  work,  which  was  built  in  4S-ft.  .sections.  Thc'^e 
i'drnis  were  of  2-in.  tongue-aiul-groove  dressed  lumber, 
with  posts    lx(!-in.  spaced  4  ft.  c.  to  c. 

About  30(1  ft.  of  this  coiurete  wall  runs  through  the 
toe  of  the  original  bank  of  the  river,  with  a  maximum  cut 
of  25  ft.  deep.  This  is  in  clay  and  old  riprap,  and  the 
excavation  was  done  with  a  clamshell  bucket  handled  by 
a  derrick  scow.  The  rock  taken  from  this  excavation  was 
used  in  the  riprap  toe  wall. 

The  stone  for  the  riprap  wall  was  obtained  from  a 
([uarry  l/>  mile  distant  and  was  hauled  in  end-dump  wag- 
ons.    These  were  driven  onto  barges  which  floated  them 
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til! 


til  the  site  so  ihnt  ih<»y  ooul.l  lie  (lum]v<l  dirootly  in  plnrr. 
till' St  Olio  lu'iiij;  tlii'ii  (in-ssi'd  to  tlif  |)ro|)or  slopr  l).v  liaiid. 
Tlio  till  was  iiiailc  1)V  (liiiiiitin;:  froiii  cars  on  a  toiniunarv 
track  that  was  moved  outward  as  llic  lilliiifj  iiro-^rcsscd. 

The  work  is  under  the  direction  of  I'".  (J.  .lonali,  Chiel' 
Kngineer  of  the  railway,  and  II.  15.  Marry.  District  lui- 
jjineer;  L.  \j.  Kerns  is  Knjjineer  in  ("liar;;e.  The  work  is 
beiiiK  done  hy  the  .1.  W.  McMurry  I'ontractiii;,'  Co., 
of  Kansas  ("ity.  Mo.  Tlie  estiniateil  cost  is  $'4  l(),(»lti».  in- 
cliidin;.'  the  track  cliaiim's  and  the  new  station. 

A  Grss^plhiic  Recordeff"  for  th^e 
Cole  PHommeier 

The  automatic  water-tlow  recorder  shown  in  llio  no- 
itunpanyini:  illustrations  has  been  developed  as  jiurl  of 
tiie  well-known  (."ole  "I'itometer"  system,*  so  that  this 
(an  be  used  with  aci'urai-y  and  reliability  by  any  water- 
works sui>eriiitendent  or  en.uiiieer. 

This  new  reeordcr  is  a  eireular-chart  curve-drawin;,' 
dilTerential   pressure  gajie  of  unusual   sensitiveness  and 


Fig.  1.    Interior  (Clock  Compartment)  of  Graphic 

PiTOMETKR  KeCORUER 

aecuraey  at  liisrh  and  low  velocities.  8iuh  primary  re- 
quisites before  were  secured  only  with  the  photographic 
recorder. 

The  upstream  pressure  tube  is  connected  to  a  multi- 
ple-diaphragm chamber  and  the  downstream  tube  to  the 
M\iled  case  surrounding  the  diaphragms.     Any  movement 
1"  the  latter  therefore  is   proportional  to  the  pressure 

•The  "Pitometer"  system  comprises  a  Pitot-tube  current 
meter  for  .ic-curately  measuring  flow  of  water  in  pipes,  an 
automatic  photographic  recorder  (or  a  substitute  portable 
manual  recorder  made  up  of  a  U-tube,  chart  drum  and  punch 
marker).  an<l  various  accessories  for  the  convenient  study  of 
flow  in  the  various  mains  of  a  water-worlts.  The  sltill  re 
quired  to  use  the  photoBraphic  recorder  has  heretofore  some- 
what  limited   the   appMcation   of  the   system. 


(iilTorenrr>  At  the  Pilot  iwho,  lliernforo  to  tlift  velocity  of 
How  and  to  the  quantity  .passing.  This  motion  is  trans- 
mitted by  driving  links  <()iiiicctcd  betwcjen  the  end  dia- 
phragm  aiul   a    rotating   magiKJt.     (Jutside   the   jjrcsHurc 


Fig.  2.    Elevation  of  Diapiii!A(;m  Compartment, 
Pitometer  Uecordkr 

case  (inside  the  clock  compartment)  is  a  follower  mag- 
net which  drives,  through  a  multiplying  gear,  a  spiral 
disk.  A  stop  on  the  recording-pen  arm  is  brought  against 
the  edge  of  this  spiral  once  each  3  inin.  and  then  is 
lifted  away  by  the  clockwork.  This  is  accomplished 
through  a  pawl  engaging  a  long  ratchet  on  the  pen  arm. 
The  edge  of  the  s])iral  which  engages  with  the  pen-arm 


Fig.  ;].    Se(  rioN  of  the  Chart  of  a  Graphic 
Pitometer  Recorder 

stop  is  finely  toothed  near  the  zero  end  to  insure  definite 
points  of  contact. 

The  chart  produced  by  this  recorder  is  peculiar  since 
the  pen  records  the  entire  oscillatory  motion  of  the  arm. 
Only  the  outer  points  of  the  curve  traced  are  read.  The 
instrument  is  best  adapted  to  station  use,  but  can  be  set 
up  for  outside  measurements. 

The  "Pitometer"  system  has  been  developed  by  the 
Pitometer  Co.,  220  Broadway,  New  York  City. 
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giEaatioEa  of  Sosnae   Co2n&= 


moini 


tial 


An  av-c-urate  dejcription  of  some  common  defects  of 
painted  surfaces,  with  suggestions  as  to  the  causes  and 
means  of  avoiding  these  defects,  was  given  by  Gustave 
W.  Thompson,  Chief  Chemist  of  the  National  Lead  Co.. 
New  York  City,  before  tlie  last  annual  convention  of  the 
.Maintenance  of  Way  Masted  Painters'  Association.  The 
following  brief  notes  are  extracted  from  this  descrip- 
tion: 

Checking  axd  Alligatorino 
Checking  and  alligatoring  (see  Figs.  1  and  2)  consist 
in  the  dexelopment  of  fine  interlacing  lines  on  the  surface 
of  a  paint;  if  the  meshes  are  small  it  is  called  checking; 
if  thev  are  large  the  action  is  called  alligatoring. 


large  alligatoring  on  the  other  side,  wliicli  shows  that 
alligatoring  is  the  same  as  checking  except  for  greater 
difference  in  hardness  between  first  and  second  coats  (see 
Fig.  2). 

In  order  to  avoid  checking  and  alligatoring  it  is  best 
to  have  the  under  coat  as  hard  as  is  practicable,  much 
harder  relatively  than  the  outer  coat.  Probably  the  most 
important  thing  to  do  is  to  allow  as  much  time  as  possible 
between  coats. 

Cracking  and  Scaling 

Cracking  is  the  formation  of  hairlike  lines,  which  ex- 
tend practically  through  the  paint  layer  down  to  the  foun- 
dation (checking  or  alligatoring  is  superficial).  In  case 
of  paint  on  wood  which  contains  moisture,  if  the  paint  (in 
drying)  contracts  across  the  grain  less  than  the  wood 
shrinks,  there  will  be  a  bulging  and  consequent  cracking 


White    Paint    on    Ochre    Priming  Composite   Paint   on   Oily   "U'hite   Lead    Priming 

Figs.  1  and  2.    Chkckixg  and  ALLiGATORix(i  of  Paint  on  Wooden  Test  Panels 

(Fig.   2  shows  that   the   mesh   size   of   the   checks   may   range   from  very  small  to  large  due  to  small  changes  in  the  physical 

condition  of  the  paint  coats) 


If  varnish  is  applied  over  a  grained  surface  the  ground 
of  which  is  a  yellow  ocher  paint  which  will  not  harden 
properly,  the  surface  is  quite  sure  to  alligator.  In  such  a 
ca.se,  while  the  first  coat  was  sufficiently  dry  at  the  time 
the  second  coat  was  applied  to  permit  the  application  of 
the  second  coat,  it  had  not  reached  what  might  be  consid- 
ered a  fit  condition  of  dryness;  that  is,  if  the  second  coat 
had  not  been  applied  and  the  first  coat  had  been  exposed 
to  the  air,  the  hardening  which  is  duo  to  oxidation  would 
have  continued.  The  second  coat,  on  the  other  hand,  can 
keep  on  oxidizing  and  hardening  indefinitely.  The  shrink- 
ing in  volume  of  the  second  coat  during  this  operation  of 
oxidation  and  hardening  demonstrated  by  the  investiga- 
tions of  Prof.  A.  II.  Sabin  produces  one  of  two  efTects — 
rupturing  of  the  outer  coat  with  consequent  alligatoring 
or  checking,  or  the  outer  coat  becoming  thinner  without 
rupturi?ig.  Which  of  these  effects  occuth  depends  upon 
fh((  under  coat. 

This  action  occurs  whenever  a  paint  is  applied  over  an- 
other that  inherently  will  not  dry  hard — as  in  the  case  of 
a  harder  ]m\\t  applied  over  an  asj)lialtum  paint;  very  ex- 
treme examples  occur  where  a  nonvolatile  mineral  oil  has 
been  used  in  an  under  coat.  Mr.  Thomi^on  has  experi- 
mentally produced  a  series  of  [mint  defects  beginning 
with  very  fine  checks  on  one  side  and  eruling  up  with  very 


of  the  j)aint  with  the  grain.  As  wood  does  not  shrink 
nuich  endwise,  contraction  of  the  paiut  with  the  grain 
may  cause  cracks  acro.ss  the  grain. 

When  cracking  occurs  the  paint  has  very  little  elas- 
ticity, is  very  hard,  and  is  high  in  tensile  strength.  The 
size  of  the  spaces  inclosed  between  the  cracks  is  largely 
dependent  upon  the  tensile  strength  of  the  paint. 

As  soon  as  cracks  occur  there  is  an  opportunity  for 
nioi.sture  to  enter  the  wood.  This,  moisture  travels  under 
the  paint  film,  exerts  a  pressure  against  the  paint  film, 
the  bond  beween  the  film  and  the  wood  is  weakened,  and 
scaling  results. 

It  is  noticed  that  cracking  and  scaling  take  place  most 
often  when  the  paint  film  is  thick.  One  method  of  pre- 
vention, therefore,  is  to  avoid  the  accumulation  of  paint 
coats  upon  the  surface. 

It  is  obvious,  of  course,  that  those  pigments  which  givt 
hard,  strong  ami  contracting  coats  should  be  used  only 
in  moderation.  There  are  some  cases,  however,  where  the 
painter  is  in  a  dilemma.  If  he  wants  to  avoid  cracking 
and  scaling  he  can  do  this  only  by  allowing  a  certain 
iiinount  of  checking.  Hard  undercoats  tend  to  prevent 
checking,  but  too  hard  coats  generally  favor  cracking 
and  .scaling.  Soft  undercoats  favor  checking,  but  fend  to 
prevent  cracking  and  scaling. 
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ScAl.lNd  III'  l'\iNroN  (I  M,\  A\i/i:i)  Ikon — (ialvaiii/.i'd 
iron  has  ln't'ii  waslu-il  with  aciils.  with  alkaiit-s,  and  witli 
siMvial  iralvaiiic  luinicrs,  siuli  as  siili>hat<'  of  copper,  etc.. 
without  prt'M'htih;;  sialin;;.  'I'ho  scaling;  on  j;alvaMi/i'<l 
iron  is  cvitlfnlly  ilni'  to  thi'  iinpossiliilitv  of  securing'  a 
proper  liond.  It  is  more  ai)t  to  occur  with  lianl  or  tliick 
.M»itiii"s  ilinii  it  is  with  more  clastic  and  tliin  coatini^'s. 

I'.l.lSTKllINt}   AND   l'i:i:i.i\(i 

mistering  and  ju'olinjj  are  due  to  tlie  water  in  the  wood 
forcing  its  way  through  the  wood  to  tlie  surface,  hreaking 
the  bond  cf  tlie  paint  and  forcing  it.  away  from  the  sur- 
face. Hlistering  is  very  apt  to  oci'ur  wliere  moist  painted 
wood  i;'  suhjeded  to  heat,  such  as  the  lieat  of  a  radiator. 
Sometimes  the  lioat  of  the  sun  is  sutlicient  to  increa.se  the 
vapor  |>ressure  o\'  the  water  and  thus  produce  hlister- 
ing. Painters  sometimes  comi>lain  that  I)oiled  linseed  oil 
favors  hlistering.  If  this  is  so  it  can  oidy  he  due  to  the 
fact  that  hoiled  linseed  oil  gives  a  more  inipcrnicahle 
paint. 

One  safe  method  of  preventing  Mistering  is  to  remove 
the  cause:  that  is.  tlu'  moistiire  in  or  i)ack  of  the  wood. 
The  practice  of  apjilying  hacking  ])aint  to  window  friuncs 


when  exposed  to  I  he  itilluence  of  air,  moisture  and  huii- 
light.  lioss  of  gloss  is  due  to  this  dctNtniclion  ;  chalkiug 
is  hut  a  step  furtlier,  whercliy  tlw;  hinding  mul(!rial  is 
destroyed  and  I  hi'  pigmi'iil  iieidmes  loosened  on  the 
surface. 

Anotiier  type  of  chalking  occurs  in  the  case  of  pigments 
that,  are  physically  unstnhle.  Iksic;  sulphate  of  hrad,  u 
lire- process  pigment,  seems  to  ho  ])eculiariy  HUH(;e|>tihle 
Id  the  inlluenee  of  moisture,  changing  itw  Ktru(;ture  so  as 
to  a])proach  the  crystalline  and  eoar.se  structure  of  sul- 
phate of  lead  jirepareil  hy  the  wet  process. 

W'A.SHlNd 

Washing  of  paint  is  cjiaractei'ized  iiy  the  surface  giving 
up  certain  water-soiuhie  suhstanc^es.  The  surface  when 
inoistcn<'(l  nilis  up  like  .soap;  there  i.s  a  (tollection  of 
washed-down  ))igment  at  the  footings  of  columns  ami  sim- 
ilar conspicuous  places.  There  are  also  noted  on  the  ceii- 
ing.s  of  porches  hrown  spots  consisting  of  suhstances  which 
have  heen  dis.solved  out  of  the  ])aint  hy  moisture.  Usu- 
ally a  surface  which  .shows  washing  is  found  to  be  in  ex- 
cellent condition  underneath.  Washing  .seldom  takes 
])lace  until  loss  of  gloss  occurs.    It  is  less  common  iu  the 
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Cracking    and    scaling:    the    longitud-        Extensive    scaling;    cross-grain    cracks        Blistering-  of  top  coat  only.     The  blis- 
Inal   cracks   with   bulging   are    the    pri-  characteristic  ters   are   full   of  water 

mary   feature. 

Fifis.  ;j-.").     ('kackinu.  Scaling  axu  Bi.isti';hing 


and  in  general  on  wood  apt  to  become  moistened  on  the 
inside  has  for  one  of  its  objects  the  prevention  of  blis- 
tering and  peeling. 

Blistering  of  iron  and  steel  is  due  To  a  different  cause. 
It  generally  results  from  the  formation  of  gaseous  prod- 
ucts under  the  paint,  due,  perhaps,  to  the  corrosion  of  the 
iron.  Sometimes  peeling  will  occur  on  enameled  surfaces 
which  have  been  painted  without  proper  care  being  used 
to  roughen  the  surface  so  as  to  produce  a  proper  tooth. 

Water  Bllstkus — Sometimes  it  has  been  found  in  the 
case  of  a  recently  painted  house  that  after  a  hea\7'  rain- 
storm large  blisters  (Fig.  5)  make  their  appearance. 
These  blisters  are  filled  with  water,  the  water  being,  as  a 
rule,  between  the  coats  of  paint.  The  iindercoats  of 
paint  are  in  sound  condition,  and  it  is  impossible  to  con- 
opive  of  the  water  having  come  from  the  back  of  the  paint. 
The  probabilities  are  that  the  water  passed  through  the 
outer  coating  of  ]iaint  by  some  system  of  diffusion  and 
collected  under  it. 

Loss   OK   (il.OSS    ANO   CllALKINO, 

Oloss  is  due  to  an  excess  of  oil  or  binding  material, 
which,  lying  over  the  particles  of  pigment,  gives  a  smooth, 
even,  glass-like  surface.  Such  organic  substances  as  are 
used  for  the  binding  material  in  paint  are  more  or  less 
unstable.     They  are  subject  to  fairly  rapid  destruction 


country  than  it  is  in  large  cities,  ])robal)ly  due  to  the 
greater  quantity  of  sulphur  gases  present  in  urban  atmos- 
phere. 

Spotting 

In  the  spotting  of  paint  the  s])ots,  which  may  be  small 
(<•:  large,  are  much  lighter  in  color  than  the  remainder  of 
the  paint,  and  show  greater  chalking  than  the  body  of  the 
;>aiiit.  Moistened  with  linseed  oil  they  return  to  prac- 
tically the  original  color  of  the  paint.  Indicating  that 
there  had  been  no  destruction  of  the  binding  material  and 
indicating  also  that  at  these  spots  there  had  been  some 
excessive  destruction  or  loss  of  oil.  Spots  are  very  apt  to 
appear  along  the  edges  of  cracks  in  wood.  Sometimes 
they  appear  over  and  around  putt}^  indicating  the  loca- 
tion of  nail  holes.  Spotting  occurs  earlier  in  two-coat 
work  than  in  three-coat  work. 

If  portions  of  the  surface  painted  are  not  fully  satis- 
fied by  the  priming  coat,  some  of  the  oil  in  the  sub- 
sequent coats  may  be  absorbed  by  these  spots ;  more  rapid 
oxidation  and  destruction  of  the  oil,  due  to  the  excessive 
air  under  and  back  of  the  spotted  places,  may  be  another 
factor.  Spotting  is  to  be  avoided  by  the  proper  fdling  of 
the  pores  of  the  wood;  by  allowing  sufficient  time  between 
coats  for  weaknesses  to  develop  that  can  be  corrected  by 
subsequent   coats ;   by   the   competent   workman   using  a 
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stiff  brush  for  the  under  coat,  thereby'  forcing  the  paint 
into  the  wood. 

There  is  another  kind  of  spotting  due  to  the  spattering 
of  lime  on  wood  before  it  is  painted,  which  lime  spots 
work  through  the  paint  and  by  destroying  the  oil  show 
on  the  outer  surface. 

Yellowing  Out-of-Doors 
The  yellowing  of  paint  outdoors  applies  mostly  to  white 
paint.  There  are  two  known  causes :  One  is  the  presence 
of  heavy  mineral  oil,  and  the  other  is  the  presence  of 
alkalies  oi  alkaline  material.  Mineral  oil,  remaining  un- 
changed while  the  linseed  oil  oxidizes,  exerts  a  solvent 
action  upon  the  wood,  bringing  to  the  surface  gums  and 
other  soluble  organic  material.  Linseed-oil  soap,  which  is 
formed  by  the  action  of  alkaline  materials  (soda  ash, 
borax,  silicate  of  soda)  upon  linseed  oil,  tends  to  become 
a  very  dark  orange  on  exposure  to  the  air,  and  paint  in 
which  the  pigment  is  surrounded  by  an  oil  which  has 
undergone  such  a  change  will  appear  as  yellow. 

Yellow'ixg  Indoors 

Yellowing  indoors  takes  place  in  the  dark,  and  if  the 
object  painted  can  be  exposed  to  the  sunlight  the  yel- 
lowing di.sappears.  In  the  ca.se  of  tints  they  are  changed ; 
blue  becomes  green,  and  red  (if  not  too  deep)  an  orange, 
etc.  The  explanation  which  seems  most  satisfactory  is 
this:  Ammonia  is  more  or  less  present  in  the  atmosphere. 
Ammonia  tnrns  white  paint  yellow  similar  to  the  action 
of  the  fixed  alkalies  referred  to  in  the  yellowing  of  paint 
outdoors.  Ammonia  may  be  used  in  manufacturing  es- 
tablishments, may  be  used  for  cleaning,  and  may  be  gen- 
erated from  the  glue  size  applied  to  plaster  walls. 

GI0.SS  paints  are  more  apt  to  yellow  than  flat  paints. 
Linseed  oil  yeHows  more  than  poppy  oil.  The  pigment 
protects  the  oil  more  in  some  cases  than  in  others.  The 
more  impermealile  paint  is  less  affected  by  ammonia.  A 
thin  coating  of  varnish  over  a  paint  or  a  little  varnish  in 
a  final  coat  will  often  prevent  serious  yellowing. 

Discoloration  by  Dirt 

In  New  Orleans  they  are  troubled  a  great  deal  with 
mildew,  but  in  addition  to  this  they  are  troubled  a  great 
deal  with  the  dirtying  of  paint  due  to  du.st.  New  Orleans 
within  the  last  ten  years  has  introduced  a  system  of 
drainage  which  has  resulted  in  the  earth  becoming  very 
much  drier  than  it  used  to  be.  During  the  dry  season  the 
soil  is  dry  to  a  greater  depth  than  formerly. 

Experiments  conducted  at  New  Orleans  indicate  that 
the  c|uality  of  the  linseed  oil  u.sed  there  affects  consider- 
ably the  tendency  of  i)aint  to  l)ecome  discolored  both  from 
mildew  and  from  dirt.  La  I'lata  linseed  oil  when  used 
in  paint  in  New  Orleans  occasions  the  discoloration  of  the 
paint  more  tiian  North  American  linseed  oil.  North 
American  oil  gives  a  harder  coating  than  docs  lia  Plata 
oil  and  has  a  higher  iodine  ab.Horption.  Only  the  best 
quality  of  linseed  oil  should  be  used  there  and  in  similar 
places,  and  all  linseed  oil  sui)stitutcs  made  from  the  scnii- 
drying  or  nondrying  oil  sliouhl  be  avoided. 

MlLHKW 

Discoloration  of  paint  on  account  of  mildew  is  fairly 
common  in  the  South.  The  ordinary  pigments  used  do 
not  seem  materially  to  prevent  the  growth  of  mildew. 
Mildew  grows  better  in  elastic  paint.s  than  it  does  in  hard 
I'aints;  moisture  and  sluide  are  favoniltle  to  its  growth. 


Experiments  indicate  that  the  mildew  is  killed  by  the 
presence  of  very  small  quantities  of  mercury  comjiounds, 
and  that  a  minute  percentage  of  mercuric  chloride  added 
to  paint  will  prevent  mildew. 

Sulphur 

Discoloration  due  to  the  presence  of  sulphur  compounds 
occurs  with  those  paints  containing  lead  pigment.  It  ap- 
pears as  a  brownish  or  grayish  metallic  film  over  the  sur- 
face of  the  paint.  This  film  is  a  sulphide  of  lead  and  may 
be  readily  destroyed  by  peroxide  of  hydrogen.  Sometimes 
this  discoloration  is  due  to  the  presence  in  paint  of  sul- 
phides of  the  other  metals,  particularly  sulphide  of  zinc 
(in  lithopone). 

The  discoloration  of  lead  compounds  due  to  sulphur 
compounds  in  the  air  is  not  as  common  as  one  would  be 
inclined  to  believe  from  what  has  been  said  upon  the 
subject,  and  it  is  not  usually  permanent.  Very  frecpiently 
iv  will  appear  in  a  dry  season  and  then  will  entirely  dis- 
appear after  a  good  rainstorm,  due  to  the  fact  that  sul- 
phide of  zinc  is  rather  unstable  and  tends  to  oxidize  to 
sulphate  of  lead. 

There  is  only  one  method  of  preventing  the  discolora- 
tion of  paint  by  the  action  of  sulphur  compounds  in  the 
air.  That  is  to  prevent  the  presence  of  such  compounds, 
for  the  number  of  lead  pigments  which  it  is  necessary  for 
the  painter  to  u.se  is  .«o  great  that  it  would  seem  impossible 
effectively  to  prevent  discoloration  in  any  other  way. 

Me^w  KIea^°IIiastuiSaitiEa^  Material 

A  new  fibrous  I'orni  of  silicon  oxycarl)i(k'  of  value  as  a 
heat  insulator  has  been  developed  by  E.  Weintraub  of 
the  General  Electric  Co.,  Lynn,  Mass.  It  is  a  soft,  re- 
silient, fibrous  material  which  after  gentle  compression 
returns  to  its  original  shape.  It  can  be  cut  into  plates, 
sheets  and  rings,  which  are  self-supporting.  It  is  an 
agglomeration  of  exceedingly  fine  fibers,  the  diameter  of 
each  being  about  0.0006  nmi.,  or  1/20  the  diameter  of  a 
fine  cotton  fiber.  The  apparent  density  of  the  unworked 
material  varies  somewhat,  being  about  0.15  to  0.18  lb. 
I>er  cu.ft.  The  actual  density  varies  from  1.84  to  2.20, 
according  to  the  variance  of  the  composition  from  the 
theoretical  SiCO^,. 

The  name  "Eibrox"  has  been  given  to  tliis  product. 
It  appears  to  be  the  best  heat-in.sulating  substance  known. 
When  compros;ed  to  0.8  lb.  per  cu.ft.  it  is  about  twice 
as  good  as  wool  compressed  to  a  density  of  12  lb.  per 
cu.ft.,  and  equal  to  eiderdown  at  a  density  of  5  lb.  per 
cu.ft.  The  heat-insulating  value  is  approxinuitely  halved 
at  a  rise  of  from  100°  to  500°  C.  At  temperatures  above 
1000°  C.  in  air  it  oxidizes  .slowly,  being  converted  into 
silica.  The  heat  capacity  is  very  small  on  ai'count  of  the 
very  snudi  mass  of  .solid  material  (0.1  to  0.5  per  cent, 
uncompressed).  The  nuitcrial  of  "Fibrox"  is  a  fair 
electrical  conductor,  but  if  sparking  takes  place  at  the 
contacts  it  is  oxidized  to  sili<a,  and  this  introduces  an 
insulating  layer.  The  si)eci(ic  resistance  of  the  nuUerial 
iisvW  is  about  one  ohm  per  centinu'ter  cube  at  (U-dinary 
tcni|icnitures,  but  that  of  the  aggregation  of  lii)ers  is 
about  .'{(■>()  ohms  per  centinu'ter  cube. 

In  the  preparation  of  "Kibrox"  a  .sealed  mutlle  pot  of 
clay  lined  graphite  has  its  iniu-r  bottom  covered  with 
|iieccs  <ir  silicon  and  a  catalytic  agent  like  calcium  fluor- 
ide.    .Alter  a   few  hiuirs  in  a   furnace  at   from    I  l'>i>  fo 
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l.')00  ili'^'.  (.'.  tlif  imilUc  is  fitimil  lillcd  with  tin-  imilriial. 
It  is  I'xpliiiiiiMl  tliiil  tliis  pnuliitt  is  a  slow,  (luit'l  ^lowlli 
rv«»l''">?  fnmi  tlio  coiituft  of  silicon  vii|)or  ami  carlxmic- 
oxido  •;asfs,  the  oin*  I'tmiiiif:  from  tin*  silicon  in  llic  niiilllc 
and  the  others  from  diU'usion  of  furnuco  gases  throUi;li 
the  nnitlle  walls. 

y. 
Creosoted     ^^ood-Block    Pav- 

inf(  Preictice  im^  St.  Pavilp  Mim^im. 

The  twin  cities  of  St.  I'aul  and  Minneapolis  have 
Imd  many  years  of  successful  experience  with  wood-hlock 
jwvement.  and  at  the  iiresent  time  this  is  the  most  po])U- 
lar  type  of  pavement  in  those  cities.  They  are  laid  by 
municipal  day-labor,  so  that  the  cost  lias  been  reduced 
to  compare  favorably  with  sheet-asphalt  pavements  laid 
by  contractors. 

The  uii'omiianyinj;  drawinjjs  show  the  construction 
details  of  the  creosoted  wood-block  pavement  on  Univer- 
sity Ave.,  St.  Paul— a  4-nii.  stretch,  (i!)  to  95  ft.  wide, 

— 4-sr — >i 


Cross-  oec+ion 

CoxsTKUCTioN  Details  of  Uxiveksity  Ave.  Creosoted  Wood-Block 
Pavement,  St.  Paul,  Minn.,  as  Recently  Adopted 


containing  128,78(5  sq.yd.  exclusive  of  tlie  car  tracks — 
and  illustrate  the  most  recent  practice  of  tliat  city.  This 
is  one  of  the  largest  single  pieces  of  wood-block  ]javing 
ever  undertaken  by  the  city,  and  the  cost  w-as  $2. GO  per 
sq.yd. 

The  pavement  has  an  8-in.  crown  on  the  69-ft.  width 
and  a  \Oy_^-h\.  crown  on  the  95-ft.  width.  On  the  wide 
section  there  are  four  car-tracks  for  a  part  of  the  way. 
The  method  of  laying  the  blocks  differs  from  standard 
practice  in  placing  the  courses  at  an  angle  of  22i/^°  to 
the  curb  instead  of  at  a  right-angle.  This  necessitates  spe- 
cially cut  half-blocks  (in  every  course)  along  each  edge 
of  the  pavement,  but  helps  to  take  care  of  the  breaking  of 
the  joints.  This  metliod  of  laying  the  blocks,  presumably, 
is  au  additional  safeguard  against  expansion  troubles. 

A  2-in.  expansion  joint  filled  with  paving  pitch  is 
placed  along  each  curb,  but  there  is  no  expansion  joint 
against  the  rail,  which  has  a  wood  web-fdler,  as  shown  in 
the  accompanying  cross-seitiou  of  the  pavement.  The 
pavement  as  laid  last  year  has  a  double  course  of  header 
blocks  laid  longitudinally  next  to  the  expansion  joints 
at  the  curbs,  but  the  design  subsequently  adopted,  as 
shown  in  the  sketc-h,  omit,s  these  headers. 

The  blocks  are  3V^  in.  deep  and  are  laid  on  a  1-in. 
sand  cushion,  except  in  depressions  or  under  viaducts. 


whei'c  saml  and  rcriient  in  the  pni|Mirtion  I  :  5,  mixed  and 
s|tread  dry,  is  \ise(l  as  a  cushion.  TIk;  city  authorities 
are  also  ex))erimenting  with  a  dry  mortar  cushion  in 
the  area  2  ft.  each  si(l((  of  the  street<-car  rail^  Ut  give  ud- 
ditiomil  rigidity  to  this  portion  of  the  jjavcment.  The 
foundation  of  the  pavement  laid  last  year  is  5  in.  of  ce- 
ment concrete,  but  the  new  ih^sign  callH  for  51/^  in. 

The  paving  work  of  St.  I'aul  is  done  by  the  I)e|)artment 
of  l'ui)lic  Works,  of  which  .M.  N.  (Joss  is  Commissioner 
and  Oscar  Claussen,  Chief  Engineer. 
i« 

Ecom^omy    in    tKe    Use    of 
Creosote  Oil 

The  economical  use  of  creosote,  in  order  to  offset  the 
clFect  of  the  war  in  Europe  upon  the  creosoting  industry 
in  this  country,  was  noted  in  a  pa[>er  read  recently  before 
the  Western  Society  of  Engineers  (Chicago)  by  H.  F. 
Weiss,  Director  of  the  U.  S.  Forest  Products  Laboratory 
at  .Madison,  Wis.  He  pointed  out  that  of  the  110,000,000 
gal.  of  creosote  oil  used  annually  in  this 
country,  70'/r   comes  from  abroad. 

Some  of  the  creosoting  t^ompanies 
applied  to  the  laljoratory  for  advice 
when  the  supply  of  oil  failed.  The  ad- 
vice given  was  to  use  less  creosote 
(treating  ties  with  about  2  lb.  per 
cu.ft.)  or  to  use  zinc  chloride,  instead 
of  shutting  down  the  plant  and  giving 
no  treatment.  It  was  pointed  out, 
however,  that  for  satisfactory  results  a 
2-lb.  treatment  must  be  handled  in  a 
different  way  from  a  10-lb.  treatment. 
We  learn  on  inquiry,  however,  that  it 
is  not  known  that  any  companies  have 
made  a  practice  of  treating  ties  with  as 
low  an  absorption  as  2%  lb.  of  creosote 
per  cu.ft.  except  in  the  Card  process, 
where  the  creosote  is  reinforced  by  1/2 
lb.  of  zinc  chloride. 
The  authorities  of  the  Forest  Products  Laboratory 
point  out  that  one  way  to  get  good  penetration  with  such 
a  low  absorption  would  be  to  dilute  tlie  creosote  with  some 
suitable  oil,  such  as  crude  petroleum.  \Yiih  a  mixture 
containing  3  parts  of  crude  oil  to  1  of  creosote  au  injec- 
tion of  10  lb.  per  cu.ft.  would  require  but  21/2  lb.  of  creo- 
sote. In  this  way  it  would  be  possible  to  get  a  good  dis- 
tribution of  the  oil  and  prevent  rapid  evaporation  and 
loss  of  the  preservative.  The  cost  would  be  considerably 
lower  than  if  10  lb.  of  straight  creosote  were  used,  and  if 
the  practice  became  general  the  demand  for  creosote 
would  be  considerably  lessened.  While  no  service  tests 
have  been  made  as  yet  on  timber  treated  with  such  a 
mixture,  a  consideration  of  the  qualities  necessary  in  a 
wood  preservative  makes  it  seem  possible  that  satisfactory 
results  might  be  obtained. 

The  Dredging;  Plant  of  the  City  of  Philadelphia  began  work 
on  Apr.  13  on  the  deepening  of  the  channel  in  the  Schuylkill 
River.  Just  previously  the  plant,  which  is  operated  by  the 
Department  of  Wharves,  Docks  &  Ferries,  was  engaged  in 
deepening  and  widening  the  Frankford  Creek.  This  was  com- 
pleted Apr.  1.  On  the  new  work  the  material  taken  from  the 
river  bottom  will  be  pumped  to  the  "Cannon  Ball  Farm,"  a 
property  situated  on  the  .south  sicfe  of  the  river.  It  is  rumored 
that  when  this  property  is  filled  in,  the  department  of  Public 
Works  will  use  it  as  a  site  for  a  city  sewage-disposal  plant. 
Dredging  operations   will   continue   until   ice   closes   the    river. 


880 


K  X  G  I  N  E  E  R  I  N  G     NEWS 


Vol.  73,  No.  18 


A  Test  of  Filtles' 
tipolles's 


e  Co! 


By  Edward  E.  Wall*  and  Gltrdon  6.  Blackj 

The  St.  Louis  Water  Department  recently  concluded 
a  series  of  tests  to  determine  the  relative  accuracy,  relia- 
bility and  merit  of  desiom  of  rate  controllers  for  the  Chain 
of  Eocks  filters.  This  is  believed  to  be  the  first  time 
that  a  careful  and  elaborate  test  of  rate  controllers  has 
been  made. 

The   specifications   require   that  the   controllers   shall 
be  capable  of  maintaining  constantly  any  desired   rate 
of  flow  through  them  between  the  limits  of  1,-500,000  and 
5,000,000  gal.  daily,  although  the  difference  in  head  of 
the  water  on  the  two  sides  of  the  controller  may  vary 
from   1   to  14  ft.     Also,  that  between  the  limits  of 
1,500,000  and  2,500.000  gal.   daily  the   rate  of  flow 
shall  not  vary  from  the  figiire  at  which  it  is  set  by 
more  than  3%,  and  between  the  limits  of  2,500,000 
and  5,000,000  gal.  daily  the  variation  must  not  ex- 
ceed 11/2%. 

The  general  arrangement  for  the  test  is  shown  by 
Fig.  1  and  explained  in  some  detail  by  the  accompany- 
ing note. 

Under  the  specifications  each  controller  was  re- 
quired to  have  a  registering  device  recording  its  out- 
put as  measured  by  the  controller  itself.  Two  checks, 
one  bv  disk  meters  and  one   bv  weir  measurement, 


When  the  water  in  the  filter  box  had  been  lowered 
until  the  head  on  the  controller  was  at  the  minimum  of 
3.3  ft.,  the  rate  of  pumping  was  increased  so  that  the 
water  began  to  rise  and  continued  to  do  so  until  the 
maximum  head  of  12  ft.  was  reached,  thus  testing  the 
controller  on  an  increasing  head. 

Two  controllers,  called  A  and  B,  were  tested,  both 
of  which  utilized  the  principle  of  the  Venturi  tube  for 
regulating  the  valve  opening  on  the  outlet.  Controller 
A  was  connected  to  a  Venturi  tube  24  in.  in  diameter  at 
tiie  head  and  10  in.  at  the  throat,  joined  by  a  short  90° 
curve  to  a  24-in.  valve,  hydraulically  operated,  whose 
movement  regulated  the  rate  of  flow.  Controller  A  con- 
sisted of  a  cast-iron  cylinder  about  20  in.  in  diameter 
and   24   in.   long,   divided   into   four   compartments,   as 


6'UpsfTeam  Tube. 
6'ThnxrtTube\ 


FlU.   1.       Al!UAN(iE.MEXT  OK   Al'l'AUATL'S   FOU    FlLTEU-t 'ONTKOLLKK   TeST  AT  St.   Loi'IS,    ilo. 


(A  motor-driven  centrifugal  pump  with  a  capacity  of  3200 
Kal.  ptr  mill,  was  in.stallod  on  the  ••clKf  of  Basin  5,  dl.schaiKinK 
through  a  12-in.  cast-iron  pipe.  Two  6-in.  Worthlnjitoii  tur- 
bine meter.s  were  placed  in  parallel  on  this  line,  which  was 
then  bri.nchfd  into  two  12-in.  pipe  lines  leading  to  two  Alter 
boxes.  The  area  of  each  filter  box  is  about  14S0  su.ft.,  exclud- 
ing the  central  gutter.  No  gravel  or  sand  had  been  placed 
In  either  box,  so  that  a  variation  of  about  eight  feet  in  the 
elevation  of  water  in  the  filter  box  could  be  had  during  each 
run.  The.Mi-  elevations  were  re.iil  to  the  nearest  0  01  ft.  The 
24-ln.  effluent  pipes  of  these  filter  boxes,  on  wliicli  the  con- 
trollers to  be   tested   were   placed,   emptied   into   Humes   leading 


to  a  weir  box  25  ft.  long,  7  ft.  wide  and  2^i  ft.  deep,  provided 
with  two  baffles.  The  first  baffle  was  5  ft.  from  the  upper  end 
of  the  box  and  was  made  of  2-in.  lumber,  perforated  with  100 
holes  2  in.  in  diameter.  The  second  batfie,  maile  of  ordinary 
wire  (ly  screening,  was  phue<l  3  ft.  from  the  first.  These 
baffles  practically  broke  up  all  wave  action  due  to  the  incom- 
ing water  and  gave  a  smootli  How  to  the  44-in.  rectangular 
weir  notch  cut  out  on  a  ■•i-i".  steel  plate.  Seven  feet  back 
of  the  weir,  a  stilling  box  .''.  in.  siiuare  was  built,  in  which 
was  placed  a  hook  gage  etiuipped  with  a  vernier,  reading  to 
0  (101   ft  ,  and  a  micrometer  adjustment  screw.) 


were  provided  against  iiic  controller  i-ecoiil.  Tlii'  iiiethoil 
of  operation  was  a.**  follows:  Starting  with  the  liltei' 
box  full,  giving  a  head  of  12  ft.  on  the  controller,  the 
rate  of  pumping  was  regulated  so  that  the  water  was 
gradually  lowered  in  the  filter  box,  thus  producing  in 
effect  the  Io.s.m  of  head  that  would  actually  occur  in 
operating  the  filter.^,  although  the  change  in  head  was 
JM-oiiglit  about  much  more  rapidly  than  would  usually 
occtir  in  (lit ration.  For  exam|)le,  the  loss  of  head  in  a 
50-niin.  run  during  the  test  might  amount  to  as  much 
as  woiilil  otciir  in  2  1  hr.  ol'  actual  filtration.. 


•Water     Commliiploner     and     t  Kngineer-in-Charge,     Supply 
inrt   Purifying  Ulvlnlon,   Water   Dipartm.nt,  .Mt.    Louis.   Mo 


shown   liy   Fig.  2  and  as  explaiiied   in  detail   in  the  note 
!)eliiu    that  illustration. 

In  Controller  B  the  late  ol'  How  was  regulated  by  the 
movement  ol"  a  liuttertly  valve  consisting  of  two  12x  12- 
in.  vanes  hinged  in  the  middle  and  oiK-rated  by  spur 
gears  engaging  in  a  double  ratchet  connected  ilirect  to  a 
hytlraulic  cylinder.  Water  from  a  pressure  lino  is  ad- 
mitted into  this  lyliiider  through  the  movement  of  a 
]>ilot  valve  that  is  operated  by  a  lever  moved  by  floats 
in  (!-in.  tubes  connected  by  IVr'"-  l>>pi'^  to  the  head 
and  throat  of  a  Venturi  tube,  21  in.  in  diameter  at  the 
head  and  10  in.  at  the  throat.  These  Moats  also  ojuMate 
the  niechiiiiisiii  wliith  leionls  the  rati'  of  How. 


Mav    (i.    liM") 


i:  \  (,  1  N  i:  i:  i;  i  \  i;     \  !•;  w  s 


8K1 


I'lu'  a(i(>mi)ariviii.y  talilc  ^'i\iv>  llif  iiia\imiiiii.  iiiiiii 
iiitiin  nntl  avi'ia>;i'  rales  of  How.  witli  tin-  |HT(ciita^'i'  vaiia 
tidii    from    till"   avi'rajif.    for  ^lu-    various    rates   ol"    How 
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2  IK) 
I  10 
0  7ft 
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1  (Ml 
I   82 
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ii\era,m'  \Mi>  olitaincd 

Diie-lialt'  of  tlie  time  iii- 
aiid    t'oUowiiifi    observed 
rates,  and  (lividiiijr  tlie  sum  of  these 
products  by  tlie  total  time. 

Prelimiiiarv  tests  on  controller  A 
liegan  on  July  20.  but  only  the  re- 
sults of  tile  final  seven  runs  are  tabu- 
lated. Ail  of  the  tests  run  on  con- 
troiler  H  are  <riven. 

The  rate  of  flow,  as  sliowii   liy  tlic 


passing 


(Compartments  A  and  B, 
as  well  as  C  and  D,  are 
separated  b  y  circular 
plates  MM  16  in.  in  diam- 
eter connected  to  the  cyl- 
inder shell  by  thin  fiber 
diaphragms.  A  water- 
tight cast-iron  partition  R 
divides  the  cylinder  near 
its  center.  A  rod  P  is 
rigidly  fastened  to  the 
through    the    partition    E    is    con- 


plates      MM,      but       til       iyrtoo...(^       v..-«-,^ ^  ...  *  ♦!,„ 

nected  to  it  bv  a  small  flexible  diaphragm  to  eliminate  the 
friction  which  would  result  if  a  stufling-box  were  used.  This 
rod  P  is  connected  to  a  pilot  valve  E  which,  with  a  small 
movement,  admits  water  from  a  pressure  line  Jor  operating 
the    24-in.    valve    which    regulates    the    rate 


of    flow. 


Compartment  B  is  connected  by  a  ^i-in.  pipe  (Fig.  -)  to 
a  small  pitot  tube,  located  in  the  center  of  the  throat  ot  the 
Venturi  tube.  Compartment  C  is  connected  to  the  throat 
of  the  Venturi  tube  by  a  ^i-in.  pipe,  marked  piezo  in  Hg.  - 
Compartments  A  and  D  each  have  a  vertical  tube  as  shown  in 
Fig.   2,   called   respectively    "master"    and    "balance      tubes. 

The  operation  of  the  controller  is  as  follows;  Compart- 
ments A  and  D  are  filled  until  the  water  rises  to  an  arbitrary 
level  SS  in  the  balance  and  master  tubes.  \\  ater  is  then 
allowed  to  enter  from  the  Venturi  tube,  filling  compartments 
B  and  C  and  rising  in  the  pitot  and  piezo  tubes  to  the  height 
of  the  water  in  the  filter  box.  The  water  in  the  master  tube 
Is  then  raised  to  a  point  above  S  etjual  to  the  calculated 
height  the  water  in  the  pitot  tube  should  exceed  that  in 
the  piezo  tube  for  the  desired  rate  of  flow.  This  excess  head 
in  the  master  tube  moves  the  plates  MM  and  also  the  pilot 
valve  E  admitting  water  from  the  pressure  line  to  open  the 
24-in.  outlet  valve  until  the  excess  head  of  water  in  the  pitot 
tube  over  that  in  the  piezo  tube  moves  the  P'ates  Mil  ana 
the  pilot  valve  back  to  a  neutral  position.  Branch  lines  trom 
the  pitot  and  piezo  tubes  are  connected  to  two  6-in.  pipes,  in 
which  floats  operate  the  mechanism  recording  the  rate  ot 
flow.) 

turbine  meters,  was  found  to  be  about  2%  greater  than 
that  .shown  by  weir  measurement.  The  rate  of  flow 
over  the  weir  was  calculated  by  the  Fteley  and  Stearns 
formula  for  all  heads  under  G  in.,  and  by  Francis'  formula 
for  all  above  this  amount. 

The  tables  .show  controller  B  superior  in  controlling^ 
the  rate  of  flow,  except  at  the  nominal  5,000,000-gal. 
rate,  when  the  variation   is  only  slightly  above  that  of 


iniilrnllii  .\.  ('.iiiiiollcr  15  ha-  a  uniroiiidy  dccreuHing 
variation  in  nite  from  the  l.fiOO.OOO  (o  the  I.OOO.OOO-gai. 
rate,  and  an  iiicn-asiiig  variation  for  tlic  Micceediiig 
rates  above  l.dOO.OOO.  while  (!niil  roller  A  shows  a  df- 
treasiiig  variation  iiji  to  .I.OOO.OOO  <.al.,  with  an  (erratic 
action  on  lest  No.  ■'),  wiiirli  cliaiacterized  the  macliiiu' 
tliroiighoiit  the  (111  lie  I  line  of  iireliniinary  tests  for  two 
weeks  |irrcciliii'j   lln'  \\n;\\  tiv-l~. 

Conlnillrr  !'■  ua^  -.■Irrtcd  Inr  tlic  Cbiiin  of  l.'o.k-  I'jaiit. 
The  test>  wi'iT  iniidi'  under  tlic  supervision  of  tlie  writers, 
with  C  M.  Daily.  a>si.-lanl  engineer,  water  d<;|)artmeiit, 
ill  direct  iliaige  of  the  work. 


Tlhe  MaiimtemiaKace  of  Draiiraai^e 
Dntclhes 

The  maiiiteiuinie  of  ilraiiiage  canals  and  ditches  in 
proper  condition  and  llicir  |)eriodical  cleaning  to  secure 
a  free  How  of  water  are  permanent  and  troublesome 
problems  to  most  engineers  and  superintendents  of  large 
drainage  districts,  owing  to  the  dilliculty  of  getting  the 
authorities  to  approjiriate  funds  for  such  work. 

The  Sny  Island  Lev(!e  Drainage  District,  in  Illinois, 
affords  an  example  of  this  ])roblein.  This  district,  which 
has  existed  for  over  10  years,  has  an  area  of  110,000 
iUTcs,  with  ").•{  miles  of  levees  along  the  Missi.ssippi  I?iver. 
The  maintenance  of  the  internal  canals  or  ditches  has  not 
been  a  serious  matter  until  recent  years,  as  the  natural 
drainage  facilities  were  so  eflicieiit.  The  triimtary  water- 
slied  lying  outside  of  llie  district  is  about  three  times  the 
area  of  tlie  latter  ami  coincs  to  tlie  main  drainage  canal 
with  a  fall  of  10  to  •">()  ft.  per  mile,  while  this  canal  has  a 
fail  of  only  0. 1   ft.  per  mile. 

For  the  jiast  10  or  12  years  there  have  been  small  as- 
st^ssments  grudgingly  a])i)ropriated  for  straightening  and 
cleaning  out  the  main  drainage  artery,  called  the  Sny, 
and  there  have  been  six  independent  subdistricts  formed 
to  give  protection  from  local  creeks  only.  About  a  year 
ago  the  district  finished  the  expenditure  of  $1()0,000  in 
straigliteniiig  and  enlarging  the  Sny,  and  it  is  now  ex- 
l)ending  $190,000  on  the  same  work.  This  will  probably 
I  e  all  the  straightening  to  be  done  in  the  near  future.  For 
tins  work  dipper  dredges  with  2^2-}'^-  »"<!  W2-y^^-  buckets 
have  been  used.  In  many  places  the  full  capacity  of  the 
<lredges  was  required,  so  that  other  means  must  be  used 
for  future  work. 

The  matter  has  been  studied  by  C.  (J.  Elliott,  consulting 
drainage  engineer,  of  Washington,  D.  C,  and  a  compre- 
hensive plan  of  drainage  was  recommended.  Under  this 
plan,  the  enlargement  of  the  Sny  channel  would  be  con- 
linu'ed  and  .subdistricts  formed  to  provide  for  local  con- 
ditions, while  the  creek  waters  would  be  carried  through 
■ettling  basins  to  remove  much  of  the  silt  before  reaching 
the  Sny. 

It  is  considered  by  K.  .1.  Chamberlain  (Pittsfield,  111.). 
Chief  Engineer  of  the  Sny  District,  that  the  annual  re- 
moval of  silt  from  the  large  channels  and  its  occasional 
removal  fnnii  the  smaller  drainage  canals  form  an  import- 
ant jiroblem  to  be  faced  by  drainage  districts  that  must 
provide  for  silt-carrying  .streams,  and  so  far  there  has  been 
no  .satisfactory  solution  as  to  economical  and  efficient 
work.  P'or  the  larger  canals,  hydraulic  dredges  work 
well  only  with  some  classes  of  the  materials  found,  but 
tb-v   may   deposit  the  spoil  over  or  around   large  spoil- 
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banks  left  hv  (lipj)cr  dredges.  The  experience  with  a 
small  centrit'usral-punip  dredge  has  not  been  sati.sfactory. 
It  is  believed  that  two  types  of  machines  need  to  be 
developed  for  this  class  of  work — a  floating  machine  that 
may  be  easily  removed  from  one  silt-bar  to  another  and 
that  will  at  a  low  cost  per  cubic  yard  remove  the  silt  from 
canals  with  a  bottom  width  of  40  to  150  ft.,  and  a  machine 
(preferably  movable  overland)  to  remove  silt  from  ditches 
of  6  to  20'ft.  bottom  widths. 


T5^e  D^s£lhtia2»5^    R.eajmfoiPcedl^CoBa" 

One  of  the  strongest  arguments  for  adopting  concrete 
for  water-works  tanks  and  standpipes  is  that  a  struc- 
ture of  that  material  is  capable  of  the  artistic  treatment 
necessary  to  make  it  an  adornment  rather  than  a  blot  to 
the  landscape.  Where  such  a  structure  is  to  be  the 
most  prominent  object  on  a  hill  already  occupied  by  a 
monument  distinguished  for  both  aesthetic  and  senti- 
mental reasons,  the  selecting  of  concrete  is  easily  ex- 
plained. Such  is  the  case  of  the  3;50,000-gal.,  Duxbury, 
Mass.,  water-works  tank  illustrated  herewith.  Fig.  1 
shows  its  prominence  in  the  landscape  and  its  proximity 
to  the  famous  Miles  Standish  -Monument. 

Stkl'ctuual  Details — Fig.  2  shows  the  main  details 
of  the  tank,  which  is  10  ft.  insi<le  diameter  and  ;5.")  ft. 
high.  The  bottom  is  a  rein  forced-concrete  slab  huilt 
in  two  IxJ-in.  layers — the  bottom  one  of  1:2:4  con- 
crete and  the  u|)per  one  of  1:  1V2:3  mixture  with  the 
addition  of  5%  of  hydrated  lime.  The  walls  are  of 
1:1:2  concrete  with  5%  of  liydratod  lime,  and  the  dome 
is  of  1:2:4  coiicnite. 

The  fJDor  is  reinforced  with  3-in.  No.  10  standard 
expanded  mt^tal.  The  floor  and  walls  are  tied  together 
by  4H  equally  sj)aced  I -in.  scpiare  twisted  rods  II  ft. 
long,  bent  OO"  to  a  lO-in.  radius,  with  a  3-ft.  log  ver- 
tical. The  wall  reinforcement  is  of  round  rods  varying 
from  IVli  in.  diameter  at  the  bottom  to  %  in.  at  tlie 
top.  These  are  |)roj)erIy  s[)aced  and  carried  in  tlic 
ffirms  by  12  equally  spnced  vertical  rninics  made  of  %x 
1  Vi>-'".  ><teel  bars. 
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Kni'li  nxl  tiaini'  is  Imill  m  scctidiis  'i  ft,  'i\U  in. 
long  bolti'd  to  tlic  iit'xt  Si'itioii  Itv  two  '/o-in.  liolts  in 
Mcl)  It';.'.  I'l't'  l>nifki'ls  and  md  liunj^'urs,  or  rests,  nro 
rivetod  til  tlu'  li'fis  l)y  %-in.  rivets,  two  on  cneli  1ej».  One 
frame  complete  consists  of  seven  sections,  the  upper  tlt- 
tinjj  into  the  lower,  telescopic  fasiiioii,  so  tiiat  the  space 
Mween  the  \vii  plates  at  the  l)otloni  is  lIJl/j  in.  and  at 
u-  ti'l"  !•  in. 

In  llie  donic  is  a  'J-ft.  covered  traj)  door  not  sliown 
III  tiie  iilustralion.  'V\w  Imttlements  were  an  arterthoii;,dit 
and  arc  |>recast  l)locks  keyed  into  the  rest  of  the  stnictiire 
liv  '^i-in.  siiort  rods,  or  dowels. 

In  order  to  prevent  water  from  passing  throu;,'li  joints, 
thin  steel  hands  I  in.  in  width  were  inserted  so  that  one- 
half  the  width  was  inihcdded  in  tiie  old  work  and  onc-hiiif 
in  the  new. 

The  contract  for  hiiihliiiix  the  tank  was  let  in  Augu.st, 
l!tU.  to  the  H.  li.  Whipjile  Co.,  Worcester,  for  $711.").  The 
battlements  cost  about  .$1000  more.  Wni.  S.  .Tohnson,  of 
HiKston.  Mass.,  was  designinj,'  and  consulting  engineer, 
and  Harold  F.  Kellogg,  of  Boston,  was  the  architect 
who  is  responsible  for  the  hattiements.  The  tank  was 
built  for  the  Duxbury  Fire  and  Water  District,  which 
includes  summer  colonies  on  the  South  Shore,  near 
riymouth. 

TKe  Secoiradl   RelbtuinEdlniiag  of  thxe 

Wsi<te5p="Wos'lfes  <oi  Moiratrose 

Bv  I'.  W.  I'lNKKirroN* 

The  City  of  Montrose.  Colo.,  thanks  largely  to  an  al- 
kaline soil,  is  about  to  rebuild  its  water-works  system 
the  seeond  time  in  2T  years.  The  first  plant  was  built 
of  kalamein  pipe  in  1888.  The  second,  costing  $100,000, 
was  laid  with  wood-stave  pipe  in  1!)0.'5  and  has  already 
failed,  although  still  in  use  in  a  crippled  condition.  Only 
$10,000  of  a  total  of  $120,000  in  bonds  has  been  ])aid,  the 
profit  from  the  operation  of  the  plant  always  having  been 
"needed  for  something  else."  Of  the  $10,000  of  bonds 
paid  off,  $9000  was  saved  during  the  first  year  of  city- 
manager  government,  and  there  is  no  reason  why  this  sav- 
ing should  not  be  repeated  annually. 

The  first  su])ply  was  ol)tained  by  pumping  from  the 
Uncompahgre  Kiver,  but  the  development  of  the  cyanide 
process  of  treating  ores  and  its  use  in  the  mills  of  Ouray 
County  so  contaminated  this  source  that  when  the  distri- 
Ddtion  system  began  to  fail  and  was  also  outgrown  an- 
other supply  was  looked  for.  The  one  finally  chosen  was 
the  Cimarron  Canal,  an  irrigation  ditch  by  which  water 
from  the  Cimarron  River  is  carried  20  miles  and  thence 
through  a  long  riveted-steel  inverted  siphon  to  the  ]\Ion- 
trose  Reservoir.  This  reservoir,  which  is  the  only  large 
storage  on  the  system,  is  peculiar  in  that  it  is  located  in 
a  natural  site  almost  squarely  on  the  top  of  a  pronounced 
divide.  If  there  had  not  been  this  natural  site,  in  a  place 
where  it  would  be  least  expected,  the  storage  problem 
would  have  been  a  serious  one,  as  water  can  he  used  from 
the  canal  only  41^  months  of  the  year,  ice  prohibiting 
tlie  running  of  water  between  Nov.  1.5  and  ^lay  1,  and 
the  May  and  June  water  being  too  muddy  for  use. 

The  present   capacity'  of  this   reservoir  is   8.5,000,000 

d.,  which  is  barely  sufficient  to  supply  the  3300  people 
"1  Montrose  during  the  months  when  there  is  no  addition- 
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al  siipjily.  il  1-  1  I  miles  from  the  city,  at  I'A.  HOOO  ft. 
above  sea  level.  The  water  is  taken  froni  it  for  10  miles 
through  un  H-in.  wood-stave  (low-line  pip<;  to  a  small 
(oiicrele  reservoir  at  HI.  (lUil  ft.  The  line  hi-tween  these 
two  reservoirs  was  originally  built  with  a  sort  of  check 
valve,  which  in  the  plans  was  calletl  a  "pressure  reducer," 
located  at  the  end  of  every  100  ft.  of  vertical  fall.  The 
elfect  of  these  valves  was  to  keep  the  whoh;  line  iiinier 
pressure  all  the  time,  and  they  had  to  be  hmiiovimI.  As 
a  lliiw   lini!  the  wood  ])ipe  has  stood  u])  satisfairtorily. 

Tin;  concrete  reservoir  holds  only  1,900,000  gal.,  which 
is  alxiut  a  three  days'  supi)ly  for  the  town  during  the  ir- 
rigating season.  Pressure  is  not  oiitained  directly  from 
the  concrete  reservoir,  hut  from  a  wooden  tank  holding 
100.000  gal.,  two  miles  fnnn  tlie  city  limits,  at  HI.  (JOO!) 
*'t.  This  gives  !).5  lb.  pressure  in  the  heart  of  town.  The 
line  between  tli(!  concrete  reservoir  and  the  tank  is  of  8- 
in.  diameter  and  from  the  tank  to  the  city,  10-in. 

Montrose  is  situated  in  one  of  the  worst  alkali  spots 
in  western  Colorado.  Nearly  all  the  bottom  land  in  the 
agricultural  district  surrounding  the  town  had  to  be 
drained  before  it  would  yield  the  marvelous  crops  that 
have  made  the  Uncompahgre  Valley  famous.  It  is  this 
alkali  which  has  already  destroyed  two  water  systems  and 
made  the  comnmnity  afraid  of  anything  that  has  to  go 
into  the  ground,  whether  it  be  pipe  or  building  foun- 
dation. 

Fairness  to  the  wood-stave  pipe  compels  tlie  statement 
that  the  pipe  was  miserably  laid.  After  being  delivered 
it  was  placed  in  uncovered  piles  or  left  scattered  along 
the  line  through  a  whole  summer's  heat.  In  the  hauling 
no  care  was  taken  to  prevent  its  being  ruhl)ed  by  chains 
or  wheels,  and  it  was  very  roughly  handled.  AVhen  laid 
it  took  parts  of  it  over  a  vear  to  soak  up  sufficiently  to 
carry  water. 

But  this  does  not  explain  the  three  ways  in  which  the 
pipe  has  finally  failed ;  namely,  the  complete  corrosion  of 
the  wires,  the  rotting  of  the  pipe  and  the  rotting  of  the 
hubs.  These  occur  separately,  there  being  places  where 
the  hubs  have  rotted  off  although  the  wires  and  the  rest 
of  the  pipe  are  still  good.  This  seems  to  he  due  to  a  spe- 
cies of  dry  rot,  the  hubs  not  being  saturated  as  is  the 
rest  of  the  pipe.  It  occurs  anywhere  on  the  system,  al- 
though on  the  flow  line  it  does  no  damage.  The  rotting 
of  the  pipe  itself  occurs  largely  on  the  flow  line,  where 
again  it  has  done  no  damage,  as  the  pipe  still  maintains 
the  conduit  shape  and  carries  the  water  where  there  is  no 
pressure. 

The  chief  source  of  difficulty  is  in  the  corrosion  of  the 
bands,  which  are  often  so  completely  gone  that  they  are 
hardly  visible  on  the  pipe.  In  repairing  broken  wires, 
clamps  costing  75c.  each  are  used,  made  of  two  pieces  of 
li/^x%-in.  flat  iron  in  a  semicircular  shape  with  flanged 
ends,  the  ends  being  bolted  together  on  the  pipe.  Care  is 
taken  to  alternate  the  location  of  the  pairs  of  bolts,  one 
clamp  being  bolted  at  top  and  bottom  and  the  next  at 
the  sides.  Otherwise,  the  tightening  of  the  bolts  would 
ruin  the  shape  of  the  pipe.  Where  both  conditions  exist-— 
the  pipe  rotten  and  the  wires  gone — there  is  nothing  to  do 
but  replace,  as  the  clamps  will  cut  right  through  the 
rotten  jjipe.  A  broken  wire  will  require  from  7  to  22 
clamps  to  replace  it.  Montrose  has  city  blocks  that  are 
clamped  solidly  from  one  end  to  the  other,  but  occasion- 
ally leaks  appear  which  compel  the  uncovering  of  the  line 
and  the  tisjhtening  of  the  bolts. 
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The  unit-cost  system  installed  bv  the  city  manager 
was  in  shape  to  give  accurate  data  after  May  I,  li)14. 
Since  that  time  the  breaks  have  been  at  the  rate  of  262  per 
annum.  The  total  expense  of  repairing  these  was  at  the 
rate  of  $2960  per  year,  or  $11. .30  per  break.  Capitalized 
at  5%,  this  represents  an  investment  of  $59,200.  In 
figuring  on  the  replacement  of  the  system,  however,  there- 
are  two  other  things  to  be  taken  into  account — the  in- 
convenience to  consumers  in  having  the  water  turned  off 
for  from  two  to  four  hours  every  1%  days,  and  the  lack 
of  fire  protection.  In  June  there  were  2T  breaks,  which  is 
an  average  of  one  every  1^  days.  During  July  there 
were  18  breaks,  an  average  of  one  every  1^%  days.  Five 
of  these  occurred  in  two  days,  July  27  and  28,  making  it 
almost  impossible  to  keep  the  town  supplied  with  water 
during  those  days  and  entirely  impossible  for  a  period 
of  seven  hours  during  the  night  of  the  second  day.  in 
spite  of  the  fact  that  a  full  crew  was  working  constantly. 

When  it  was  decided  to  rebuild  the  system  the  city 
manager,  although  himself  a  civil  engineer,  recommended 
the  employment  of  experts.  The  city  council  engaged 
Burns  &  McDonnell,  consulting  hydraulic  engineers,  of 
Kansas  City,  Mo.,  to  investigate  all  phases  of  the  city's 
needs.  The  report  of  the  engineers  considers  seven  pos- 
sible sources  of  supply,  only  two  of  which  will  be  of  in- 
terest here.  These  are  (1)  a  reinforcement  of  the  present 
source,  and  (2)  the  Gunnison  River,  through  the  famous 
Gunnison  Tunnel  of  the  United  States  Reclamation  Ser- 
vice. 

To  continue  the  present  source  it  would  l)e  necessary  to 
raise  by  10  ft.  the  embankment  of  the  Cerro  Summit 
Reservoir,  thus  increasing  the  storage  capacity  from  8.").- 
000.000  gal.  to  160,000,000,  the  water  to  be  stored  when 
its  qualitv  is  good.  To  utilize  the  Gunnison  River  supply, 
it  would  be  necessary  to  build  ( 1 )  a  pipe  line  or  flume 
through  the  tunnel  for  use  when  water  is  shut  out  of  the 
tunnel  during  the  winter  and  for  tunnel  repairs,  and  (2) 
also  to  build  a  connection  from  the  (iunnison  Canal  to  tlic 
city  pipe  line.  The  details  of  this  and  some  minor  work 
will  not  be  gone  into  here,  as  it  has  been  decided  that 
for  the  present  year  no  work  will  be  done  except  to  re- 
place a  siplion,  rebuild  the  supply  main  from  the  small 
concrete  re.-icrvoir  to  the  town  with  13,6.50  ft.  of  12-in.  and 
7600  ft.  of  10-in.  cast-iron  or  steel  ])ipe  and  rei)lacc  the 
distribution  system,  which  work  will  require  1600  ft. 
of  10-in.,  2220  ft.  of  8-in.,  12,50(»  ft.  of  6-in.,  and  22,630 
ft.  of  1-in.  cast-iron  or  steel  ))ipe,  besides  valves,  valve 
boxes  and  fire  hydrants,  all  estimated  to  co.st  $70, ()()(). 

The  specifications   provide  that   if  steel  pipe   is  used: 

All  pipe  and  8peclal.t  .ihall  tie  coated  In.slde  and  outside 
with  a  coal-tar  varnish  or  similar  material,  and  furthermore, 
the  pipe  shall  he  furnished  with  what  is  known  to  the  trade 
as  "National  Coatln«"  or  Its  equal  In  quality.  The  contractors 
attention  Is  aKaIn  called  to  the  condition  of  soil  and  character 
of  service  to  which  the  pipe  will  he  subjected.  The  water- 
supply  may  at  times  he  sIlKhtly  alkaline.  The  soil  In  which 
the  pipe  will  he  laid  contains  a  considerable  amount  of  alkali 
and  at  one  place  for  apiiroximately  SOO  ft.  it  will  pass  through 
an  alkali  sink,  which  Is  very  stronjtly  saturated  with  alkali 
and  which  l.i  always  wet.  Kspeclal  care  should  be  taken  in 
the  coatInK  to  meet  these  conditions.  The  pipe  will  be  laid 
with  an  nvera'Ke  3-ft.  cover  of  earth  as  there  will  be  little 
trouble    from    heat. 

The  writer  has  niade  soinc  cxiicrimeiifs  \i<  (li'lciiniiu' 
the  vhIiic  of  this  conting  as  a  pnttfctioii  against  alkali,  l)iit 
these  ox|)eriMient.M  are  not  yet  completed  nor  will  Ihey  be 
until  about  the  time  of  the  opening  of  bid.M  on  May  6. 
lie   believes,   however,    that   chemically    the   pitch    is    not 


affected  by  an  alkaline  condition  similar  to  that  existing 
at  Montrose.  The  one  further  question  which  has  to  be 
determined  is  whether  or  not  the  mechanical  process  of 
applying  this  coating  by  wrapping  the  pipe  with  thor- 
oughly pitch-saturated  burlap  is  a  sufficient  protection. 
It  may  be  added  that  the  present  distribution  system 
consists  of  mains  laid  in  one  direction  only  (parallel 
to  the  sides  of  the  lots),  requiring  service  pipes  the  lengths 
of  whole  blocks,  or  more,  along  the  lot  fronts  or  through 
allevs. 


Hv  Hai!i;v  1).  \ViLLi.\i!,  .In.* 

Baltimore.  Mil.,  a  few  years  ago  was  known  as  the 
"City  of  Cobblestones";  today  it  enjoys  the  distinction  of 
having  more  new  pavements  than  almost  any  other  city. 
Yesterday  in  the  eyes  of  the  paving  engineer  it  stood  for 
naught ;  today  it  is  pointed  to  as  a  model. 

One  of  the  most  difficult  problems  in  this  repaving  work 
was  the  important  question  of  how  to  pave  the  railway 
area.  It  is  well  known  that  most  of  the  failures  in  pave- 
ments occur  on  streets  with  car  tracks,  and  that  about  50 
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per  cent,  of  tin'sc  defects  arc  adjacent  to  iiiiil  run  parallel 
with  the  raiU. 

H\1,11M()1!1';     I'li.VlTICK 

in  Baltimore  the  ])roi'edure  of  construction  in  the  rail- 
way area  of  a  street  is  as  follows:  The  paving  contractor 
grades  to  the  subgrade  of  the  pavement  (usually  about  the 
top  of  the  ties).  The  railway  conii)any  grades  to  a  suffi- 
cient depth  to  allow  (!  in.  of  ballast  under  the  ties  after 
the  i-ails  have  been  brought  to  the  established  grade,  bal- 
lasts the  track,  welds  the  joints  and  fully  prepares  the 
roadbed  to  receive  the  pavement.  The  paving  eontrat- 
tor  then  lays  the  concrete  ba.se  and  wearing  surface  from 
curb  to  curb,  on  which  he  gives  a  ^-yr.  guarantee.  After 
the  expiration  of  this  time  the  city  is  ivsponsible  for  tlic 
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limiiilcimiur  of  tlu-  imwrnnit,  ,'\,i'y\  tlic  jiortiuii  li.-lwivii 
iind  2  ft.  on  citluM-  side  of  tlif  (inter  rails  (llic  riiilwiiy 
iiri'ii),  for  whiili  llu-  nuhvav  iimipany  is  rcsiHUisililo. 

(lit.WKi.  Ham.ast — Till-  paving  nialorials  nscd  in  tlir 
railway  area  arc  usvially  vil rilled  lirick.  <:rani(c  lilo.  k. 
sMvria  and  wood  blocks  ami  sonic  little  sheet  asphalt,  with 
wood-l.lock  liners  (  1m,i;s.  1.  '.'  and  •!).  H  has  heen  I'ouml 
that.  althouLih  tiiose  nntlcrials  wore  laid  with  "^reat  care 
nnd  under  close  ins])ection.  on  some  of  the  |)avements 
the  jiarts  adjacent  to  the  rails  are  not  holdin-,'  ui>.  These 
defects  became  evident  shortly  after  the  comi)letion  of 
the  pavements. 

An  examination  showed  that  tlie  damage  done  the  pave- 
ment was  due  to  defective  st reel-railway  track  construc- 
tion, (iravel  ballast  was  used  by  the  railway  company, 
and  as  a  result  the  rails  at  frequent  intervals  had  an 
up-and-down  motion,  ajrainst  which  no  pavement,  no  mat- 
ter how  well  constructed,  could  stand.  The  use  of  <rravel 
ballast  was  ordered  discontinued,  and  crushed  stone  was 
used  in  its  place. 

.Stonk  Ballast — After  the  sul)stitution  of  crushed 
gtoue  for  gravel  ballast  was  nuule,  paving  failures  in  the 
vieinity  of  the  rails  became  far  less  frequent,  but  even 
then  were  not  entirely  obliterated.  Xow  and  then,  where 
the  tamping  of  the  stone  ballast  was  not  tiiorough,  the 
rails  would  start  to  "work" ;  and  in  a  short  time  the  paving 
blocks  adjacent  to  the  rails  would  begin  to  loosen  and,  in 
the  ease  of  sheet  asphalt,  disintegration  woiild  start. 

It  was  thought  that  these  failures  were  due  to  two  rea- 
.sons:  (1 )  The  tamping  of  the  ballast  was  not  made  snfli- 
oiently  solid,  and  (2)  the  cemen.t  grout  was  not  allowed  to 
get  its  proper  set  before  it  was  disturbed  by  the  passing 
of  heavy  cars. 

The  first  cause  was  rei'tified  somew-hat  by  closer  inspec- 
tion of  the  tani])ing  on  the  part  of  the  railway  company; 
and  to  keep  the  jar  from  the  pavement  while  the  cement 
grout  was  setting  an  attempt  was  made  to  have  the  rail- 
way company  install  temporary  crossovers  at  frequent  in- 
tervals where  paving  work  was  in  progress,  to  avoid  the 
track  adjacent  to  the  newly  grouted  blocks.  This  plan 
met  with  much  opposition  from  the  railway  company, 
however,  and  in  the  end  proved  im])ractical)le.  It  was  dis- 
continued for  two  reasons :  ( 1 )  Owing  to  the  schedule  of 
the  cars,  crossovers  could  be  put  only  at  -100-ft.  intervals, 
and  (2)  as  100  ft.  is  hardly  a  day's  run  for  the  paving 
contractor,  it  meant  continuous  disagreement  between  him 
and  the  railway  company  over  hold-ups  and  delays.  When 
the  contractor  was  ready  to  grout,  the  railway  company 
was  not  there  with  crossovers,  and  vice  verm. 

In  place  of  diverting  car  traffic  to  keep  the  jar  from 
the  newly  grouted  pavement,  it  was  decided  to  tack  to  the 
wood  fillers  of  the  rail  web  a  V^-in..  strip  of  felt  or  a  bi- 
tuminous material  from  4  to  6  in.  deep  on  each  side  of 
each  rail  (Figs.  2  and  3).  This  "shock  absorber,"  coni- 
ing  between  the  rails  and  the  pavement,  proved  very  satis- 
factory, for  it  relieved  the  pavement  of  any  direct  vibra- 
tion and  thus  gave  the  cement  grout  sufficient  time  to 
get  its  proper  .set.  Baltimore  is  now  using  this  la.st-men- 
tioned  form  of  construction  on  all  car-track  streets  ex- 
cept those  in  the  heart  of  the  business  district.  The  re- 
sults thus  obtained  are  very  satisfactory. 

CoxcRETE  B.vLLAST — In  the  congested  downtown  sec- 
tion of  the  city,  on  .<uch  thoroughfares  as  Baltimore, 
Howard,  Eutaw  and  South  streets,  where  both  vehicle  and 


(111-  Inillii  i.-  vcrv  heavy,  the  railway  tics  arc  laid  on  i  un- 
orete. 

The  following  is  I  he  nn'thod  nseil  by  the  railway  coni- 
[liiny  in  |)lacing  concrete  under  the  ties,  ami  it  is  strongly 
ii<l\o(iilcd  by  the  writer,  for  in  Baltimore  it  has  practically 
Mil\ed  Ihe  problem  of  |ireventing  paving  failures  in  the 
railway  urea. 

The  roadbed  is  prepared  in  the  usual  way,  the  stone 
ballast  being  sprcatl  and  tamped  to  a  depth  of  (i  in.  under 
and  :i  in.  up  from  the  iiottom  of  the  ti<!s.  After  the  rails 
are  brought  to  the  proper  grade  and  lim;  and  the  whole 
construction  is  "tight"  the  concreting  begiiLs.  This  con- 
sists in  Hooding  the  entire  stone  ballast  with  a  1:2  mi.x- 
ture  of  cement  grout  of  about  tlit;  consistency  of  cream. 

This  operation  is  readily  done,  without  interruj)tion  to 
car  traflic,  by  the  usc  of  a  small  continuous  mixer  (the 
Coltrin  concrete  mixer  is  recommended)  |)laced  just  out- 
side the  railway  area,  with  chutes  for  conveying  the  grout 
to  the  balla.st   (Fig.    1).     This  grout  should   be  ajiplied 
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to  one  place  until  it  flushes  to  the  surface  of  the  stone. 
To  obtain  such  results  it  is  found  that  one  bag  of  cement 
is  consumed  for  about  every  running  foot  of  single  track. 
The  total  extra  cost  (over  plain  broken  stone  ballast), 
including  labor,  material  and  wear  on  mixer,  is  estimated 
at  .52c.  per  lin.ft.  of  single  track. 

One  of  the  principal  points  gained  by  this  form  of  con- 
struction is  that  it  shows  up  very  clearly  every  weak 
place  during  the  progress  of  work.  All  loose  or  poorly 
tamped  ties  are  made  apparent  by  the  bubbling  and  oozing 
up  of  the  grout  as  a  car  passes  over.  Failures  in  the  fin- 
ished pavement  have  been  avoided  by  immediately  re- 
tamping  such  ties,  which  in  many  cases  would  otherwise 
have  been  overlooked. 

It  has  been  found  that  this  grout,  when  properly  ap- 
plied, will  penetrate  the  ballast  to  the  subgrade  (Figs.  1, 
2  and  3).  It  forms  an  excellent  concrete  and  assures  a 
solid  track  foundation,  free  from  vibration,  upon  which 
the  life  of  any  pavement  in  the  railway  area  depends. 

R.  Keith  Compton  is  Chairman  and  Consulting  Engi- 
neer of  the  Baltimore  Pavement  Commission  and  R.  M. 
Cooksey  is  Principal  Assistant  Engineer,  to  both  of  whom 
credit  should  be  given. 


-Vn  Unusual  Pnblic-rtility  Cane  has  recently  been  decided 
by  the  Indiana  PubUc  Service  Commission.  Petitions  of  th«s 
cities  of  Tipton  and  Noblesville  asking^  to  have  the  rates  of 
the  Indiana  Gaslight  Co.  for  natural  gas  increased  from  50-- 
30c.  for  1000  cu.ft.  to  75 — 30c.  were  granted.  The  local  sup- 
ply had  failed,  and  the  necessity  of  bringins  gas  from  a  dis- 
tance made  it  impossible  to  continue  service  at  the  old  rates. 
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YorS^.  Cosajaec^taim^  R.K^o 

The  New  York  Connecting  R.R.  (Pennsylvania-New 
Haven)  includes  about  a  mile  of  retained  embankment 
that  represents  a  radically  new  type  of  structure  origin- 
ated by  the  Consulting  Engineer,  Gustav  Lindenthal. 
The  walls  alone  would  not  be  self-sustaining  under  earth 
pressure,  but  they  are  held  together  by  steel  tie-rods 
spaced  10  ft.  vertically  and  horizontally.  The  prin- 
cipal structural  service  of  the  concrete  walls  is  to  serve 
as  girderless  slabs  to  receive  the  earth  pressure  and 
transmit  it  to  the  supporting  tie-rods. 

This  novel  tv'pe  of  construction  was  used  because  it  gave 
a  large  saving  in  cost  over  the  much  heavier  gravity  sec- 
tions of  retaining-wall,  and  because  it  was  also  cheaper 
than  steel  viaduct — piers  and  plate-girders — for  which 
the  economical  height  was  above  65  ft.  in  this  case. 

Reducixg  the  Earth  Pressure 

The  structure  at  its  greatest  height  is  65  ft.  from 
ground  to  track  level.     Ordinary   earth-pressure   condi- 


No  Expansion  Joints 

The  walls  are  continuous,  no  expansion  joints  having 
been  provided.  Horizontal  reinforcement  rods  amount- 
ing to  about  1/2%  of  the  concrete  section  were  found 
to  be  sufficient  to  resist  all  temperature  stresses. 

The  walls  stood  two  winters  without  the  fill  in  place 
(exposed  to  maximum  temperature  variations)  and  one 
winter  since  the  filling  and  have  suffered  no  injury. 

The  prime  reason  for  avoiding  expansion  joints  was 
the  view  that  the  freezing  of  water  in  them  may  produce 
stresses  just  as  objectionable  as  those  which  the  joints 
are  designed  to  prevent.  Mr.  Lindenthal  states  it  as  a 
broad  principle  that 

Expansion  joints  should  in  my  opinion  be  avoided  when- 
ever possible,  since  water  gets  into  them  which,  in  freezing, 
exerts   pressure   in   the  joints  like  a  wedge. 

Descriptiox 

Fig.  1  gives  typical  drawings  of  the  viaduct.  The 
two  side  walls  are  connected  by  transverse  walls  about 
50  ft.  apart  and  have,  therefore,  ample  stability  to  re- 
sist wind  pressure  before  the  fill  is  in. 

The  tie-rods,  which  resist  the  earth  pressure,  are  21/4 
in.  in  diameter  and  are  spaced  10  ft.  apart,  vertically 
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tions  would  require  very  lieavy  tie-rods  to  hold  so  high 
a  fill.  Economy  dictated  the  use  of  all  available  means 
for  reducing  the  earth  pressure  witliout  aliandoiiing  the 
idea  of  solid  fill.  Two  novel  means  wei'e  em|)l()ye<l  for 
the  puri)os(;:  (I)  Ifamming  the  earth  fill  in  place — 
thi."*  was  done  by  i)neunmtic  rammers,  as  descrilK'd  in 
the  is.xiie  of  Nov.  5,  1914,  p.  !)38;  (2)  provision  of  am- 
ple drainage  to  keep  tlie  (ill  tlioroiiglily  dry  I'nmi  (op 
to  bottom. 

With  the  fill  (•onsoiidated  i)y  ramming  in  tliin  layers 
and  the  assiirnnce  against  moisture  disturbance  wliicli  th(! 
«ystem  of  drainage  gave,  a  remarkably  steep  sIojjc  of 
repose  u\  tin;  fill  material  could  be  figured  on.  The 
engineer's  judgment  placed  this  slope  at  al)()ut  W  on  1  ; 
inore  precisely,  tb(!  plane  of  rupture  was  taken  as  having 
a  steepness  of  6  on  t   (see  ali>frai't  of  calculations,  below). 


mill  h()fi/.uiit;illy.  Tlu'v  are  aiuluinHl  into  the  concrete 
l>y  longitudinal  and  vertical  8-in.  llil^-U).  channels, 
which  al.so  add  bending  strength  to  the  wall  slab.  While 
the  earth  filling  was  being  placed  these  rods  were  sui-- 
rounded  with  concrete  to  form  an  8-in.  square  section 
for  protection  against  rusting. 

In  evei-y  tie-rod  section  of  the  structure  tluMV  is  buill 
against  each  wall  a  dry-rubble  chimney,  or  drainage  well. 
1\  I  ft.  ill  plan,  extending  up  from  a  large  weeper  near 
the  base  to  just  below  the  top  of  the  wall.  Thus,  there 
are  two  of  these  chimneys  for  each  lO-ft.  length  of  via- 
duct. 

The  earth  till  was  taken  from  Siniiiyside  ^  ard  of  thi' 
Long  Island  U.K.,  at  the  .southerly  end  of  the  viaduit. 
In  jdace  it  stood  up  with  almost  vertical  face  (of  exca- 
\ation);  this  is  a  most   important   quality  of  the   lilling 
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(New   York    Connectlnj;    H.U.,    Eastern   Viaduct   at    Debcvoise    Ave.   crossing.      Under   arch   Is   an    uncompleted   station   of  the 

new  Queens  elevated   railway) 


niatorinl  in  (liis  case.  It  consisted  of  ii  ini.xturc  of  sand 
and  day  just  cohosivo  onougli  to  pack  hard  under  ])rc's- 
sure  or  raniniiuj,'- — a  natural  puddle.  Tt  was  dumped 
from  temporary  tracks  on  the  top  of  the  viaduct  and 
spread  to  a  12-in.  layer,  which  was  then  rammed  witli 
pneumatic  foundry-rammers. 

INVESTIGATION    OF    VIADUCT    WAUUS 
(Abstract) 

Plane  of  rupture  BC.  Fig.  3,  assumed  as  slope  of  G  on  1. 
Surcliargre  due  to  four  tracks  of  E60  railway  load  plus  100% 
Impact,   S40   lb.    per   sq.ft..    eriuivalent    to    7-ft.    depth   of   earth. 

Weight  of  earth  prism  ABC,  36,000  lb.  per  lin.ft. ;  sur- 
charge, S400  lb.;  total  weight,  44,400  lb.  Angle  of  friction 
on  plane  of  rupture  assumed  at  45°.  Friction  on  back  of 
wall  neglected.  Earth  pressure  found  equal  to  30,000  lb.  per 
lin.ft.,  or  300,000  lb.   per   10-ft.   length   of   wall. 

METHOD  A;  NO  BASE  FRICTION— If  prism  ABC  is  as- 
sumed to  act  as  a  wedge,  the  horizontal  pressure  on  the  wall 
would  be  uniform  for  the  whole  height  of  the  wall.  The 
tension   in   each   rod   would   be    300,000  -^  6  =  50,000   lb. 

The  usual  assumption  is  that  the  pressure  acts  at  the 
center  of  gravity  of  the  wedge,  which  is  taken  as  being  22.5 
ft.  above  ground,  or  7.5  ft.  from  the  center  of  gravity  of 
the  six  rods  (Fig.  4).  The  eccentric  application  of  the  earth 
thrust  would  produce  a  moment  of  300,000  X  7.52::=  2,250,000 
ft. -lb.,  giving  a  stress  in  the  extreme  rods  of  1280  times  the 
distance  of  outer  rod  from  center  of  gravity  of  rods,  or 
32.000  lb. 

The  resultant  stresses  are  shown  at  the  left  in  Fig.  4. 
The  stress  on  the  bottom  rod  is  82,000  Jb.,  which,  with  4  sq.in. 
of  area,  gives  20,500  lb.  per  sq.in. 

METHOD  B;  WITH  FRICTION  ON  BASE— Considering 
friction  of  wall  against  sliding,  the  distribution  of  the  rod 
tensions  is  somewhat  different  from  that  given  above.  The 
wall  Is  reinforced  against  bending  by  S-in.  channels  spaced 
10  ft.  center  to  center,  longitudinally  and  vertically,  and  in- 
tersecting at  the  tie-rod  connections.  Assuming  a  frictional 
force  against  sliding  of  60,000  lb.  per  10-ft.  length  of  wall, 
the  average  compression  it  produces  is  10,000  lb.  per  tie-rod, 
and  owing  to  its  eccentric  application  it  causes  a  bending 
moment  of  60,000  X  40  =  2,400.000  ft. -lb.  and  a  stress  of  1370 
lb.   times   distance   of   extreme   rod    from    center   of   gravity. 

The  resulting  stresses  due  to  the  frictional  force  and  the 
total  stresses  including  the  effect  of  friction  are  shown  in 
the  two  right-hand  columns,  Fig.  4.  They  show  nearly  uni- 
form stress  in  all  rods  (maximum  of  10,500  lb.  per  sq.in.) 

As  it  is  not  probable  that  the  tension  stress  in  the  bottom 
rod  will  be  smaller  than  that  in  the  top  rod,  the  assumption 
made   for  the   frictional    force   seems   to   be   reasonable. 

That  part  of  the  earth  thrust  counteracted  by  friction  at 
the  base  of  the  wall  is  assumed  to  be  transmitted  by  bending 
In  the  wall.  The  maximum  amount  of  this  bending  is  1,050,- 
000  ft. -lb.  per  10-ft.  section  40  ft.  below  the  upper  rod  (see 
horizontal  section.   Fig.   5);   it   causes  a  concrete  compression 


of  490  lb.  per  sq.in.  and  a  steel  tension  of  65,000  lb.  per  sq.in. 
The  steel  tension,  as  computed,  is  much  higher  than  the 
actual  because  the  presence  of  the  tie-rods  will  prevent  thl.s 
bending    from    developing.  '   .," 

The    true    stresses    will    be    somewhere    between    those    ob- 
tained by  method  A   (neglecting  friction  on  base  of  wall)  and 

STRESSES  IN  TIE- RODS      '       -' 
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FIG. 4 


method  B   (considering  friction).     All   dimensions  appear   safe 
in  this  case  for  either  of  the  two  extreme  assumptions. 

If  the  filling  were  sand  and  gravel,  which  have  a  flatter* 
angle  of  repose  in  their  natural  condition  than  above  assumed 
and  are  more  easily  disturbed  by  loads,  then  larger  lateral 
stresses  and  heavier  sections  in  the  walls  and  tie-rods  would 
have  resulted.  The  dimensions  of  any  retaining-wall  depend, 
of  course,  upon  the  kind  of  filling  behind  it,  which  may  range 
from  water  to  rock.  In  the  end  the  safety  of  the  structure 
depends  upon  the  skill  and  judgment  of  the  engineer  who 
makes  the  assumptions. 
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Practice  aim  Pavisa^  S 


The  praetire  of  putting  concrete  under  the  ties  has  been 
adopted  in  a  number  of  cities.  In  some  instances  the  con- 
crete is  under  and  around  the  ties,  but  only  of  the  usual 
thiokness  between  the  ties.  The  best  practice,  however, 
seems  to  be  that  adopted  iu  Baltimore  (which  is  described 
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Fig.  1.     Staxdaud  Practick  ix  Hartkoku,  Coxx. 

on  p.  884  of  this  issue)  of  having  a  base  of  uniform 
thickness  extending  to  6  in.  below  the  bottoms  of  the  ties 
throughout  the  track  area. 

This  form  of  construction  is  generally  objected  to  by 
the  railway  companies  because  of  the  rigidity  of  the  track 
foundation  and  because  of  the  difficulties  in  making  rail 


and  tie  renewals.  With  a  modern  first-class  grouted  gran- 
ite-block pavement  the  life  of  the  pavement  is  probably 
two  or  three  times  the  life  of  the  rails,  and  possibly  the 
ties.  The  rail-renewal  problem  has  been  partly  solved  by 
a  Chicago  experiment  in  the  use  of  a  composite  rail,  the 
wearing  part  of  which  can  readily  be  replaced  (see  Exgi- 
XEEiiiXG  News,  Sept.  28,  1911)  ;  and  white-oak  ties  in- 
cased in  concrete  may  of  course  last  as  long  as  the  pave- 
ment; but  as  yet  this  form  of  construction  has  not  been 
extensive  enough  to  prove  this. 

A  form  of  track  construction  not  open  to  either  of  these 
objections  is  shown  in  Fig.  1,  wliich  illustrates  the  stand- 
ard method  of  construction  in  Hartford,  Conn.  This 
method  has  been  in  use  there  a  number  of  years  and  has 
proved  thoroughly  satisfactory.  Using  this  form  of  con- 
struction, it  has  been  possible  to  lay  sheet  asphalt  against 
the  rail  without  the  use  of  block  liners ;  and  in  practically 
every  instance  the  result  has  been  all  that  could  be  desired, 
as  the  illustration  (Fig.  2)  shows.  This  is  a  view  in 
Asylum  St.,  a  narrow,  hea\'y-traffic  street,  which  had 
been  paved  as  illustrated  for  several  years. 

A  connnon  but  generally  unsatisfactory  form  of  track 
construction  for  sheet  asphalt  and  bituminous  pavements 
is  shown  in  Fig.  3.  This  method  is  much  used  in  the 
smaller  cities  and  on  village  streets  having  one  of  the  va- 
rious forms  of  bituminous  pavements. 

The  track  foundations  designed  by  the  Committee 
on  Way  Matters  of  the  American  Electric  Kailway  Engi- 
neering Association  require  6  in.  of  concrete  under  the 
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Fig.  3.     Commox  Method  of  Track  Fouxdatiox  on 
RiTiMixors  Paved  Streets 

ties  in  "heavy  water-retaining  soils  and  uncertain  made- 
ground,  with  the  heaviest  traffic  and  cars."  (See 
PLxGiNEEKiXG  News,  Nov.  26,  1914,  p.  1079,  and  Dec. 
IT,  1914,  p.  1222,  for  illustrations.) 

■^. 

The  Cent  of  HaulinK  Material  for  road  construction  is  dis- 
cussed by  Fred  Tuirant,  Division  EnKineer  of  the  Illinois 
IliKhway  Department,  in  tliat  department's  otru-ial  publica- 
tion for  April.  He  estimates  the  cost  of  hauling  road  ma- 
terial over  country  roads  with  teams  at  40c.  per  cu.yd.  for 
llie  first  mile  and  20c.  for  each  additional  mile.  In  building  a 
waterbound  macadam  road  in  Jersey  County.  111.,  teams  hauling 
.stone  an  average  distance  of  1%  mi.  showed  a  cost  of  33c.  per 
ton-mile.  On  the  same  road  a  steam  traction  engine  hauling 
four  7-y<l.  wagons  an  average  distance  of  3  milos  showed  a 
cost  per  ton-mile  of  ir)c.  Neither  of  these  figures  included  in- 
terest and  depreciation  on  the  etjuipnient  used.  In  building 
1:J',^  mi.  of  waterbound  macadam  road,  an  industrial  railway 
c.uttU  was  rented  from  Orenstein-Arthur  Koppel  Co..  of  Kop- 
pel  I'enn.  The  outfit  consisted  of  two  20-hp.  locomotives,  six 
inlles  of  portable  track  and  (50  cars.  The  road  to  be  built  was 
practically  level,  except  three  hills  on  which  the  grades 
were  about  ■(';.  I'slng  this  Industrial  railway  with  rented 
.•<iulpment,  Including  the  freight  both  ways  on  the  outnt 
from  Koppel,  I'enn.,  the  total  cost  of  hauling  was  U.Sc.  per 
ton-mile.  Mr.  Tarrant  estimates  that  the  cost  of  team  haul- 
ing on  the  same  work  would  have  been  28  or  30c.  per  ton- 
mile,  provided  the  teams  could  have  been  obtained.  Had  the 
township  owned  the  Industrial  railway,  the  cost  of  hauling 
with   it   could   have   been    reduced   to    lie     per    (nn-nille 
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An  JElectrically  Opereifted 
Hydraulic  Dredge' 

Ilyilraulif  divdjft's  oiu-ratotl  l>y  elect ri<'  |i(t\ver  liasc  Ih'cii 
kiiowii  for  several  years,  so  tliat  (lie  electric  liydraulic 
(lr»'(lj;e  recently  Imilt  by  the  Norl)i)m  Kii^ineerin^j  Co.  for 
extensive  excavation  and  iillin^j-in  work  aronnd  i/ake  Xa 
kuniis,  Minnea|)olis,  is  not  a  distinct  de|)arliirc.  lOlectric 
iillv  operated  dred<;es.  iiowever,  are  interestin^i  enouj^li  in 
themselves  to  deserve  description.  Kurtherinorc,  electric- 
al en^rineers  will  prohahly  he  surprised  to  learn  that  the 
])unip  on  this  dred<;e  was  operated  hy  a  synchronous  mo- 
tor. The  manufacturer  of  the  dredjro  helioves  that  the  in- 
duction type  of  motor  is  host  for  this  class  of  service,  but 
the  owners  of  this  dredjjo,  the  Northern  Dredfje  and  Dock 
Co..  a<;reed  to  take  the  risk  of  the  .'synchronous  motor  in 
view  of  the  economical  operation  and  the  lower  rate  per 
kw.-hr.  obtained  by  its  use. 

NkW    El.ECTliK^    1IyI)I{.\UI,IC    l)l{i:iK)Kt 

The  dredfje  in  u.><e  at  Minnea])olis  has  a  comparatively 
larjro  pump  runner,  being  51  in.  in  diameter.  This  in- 
sures an  etlicient  working  leugth  of  the  vanes.     It  is  driven 


ship  lighting.  Tiic 
VI  ft.  wide  uud  ? 
lU  iJi. 


hull  1. 1'  I  he  dredge  i.-  HO  ft.  long  by 
It.   deep;   and    llic   uvcrugc   draft   in 


Cost  of  CIle8vin\inf(  Variovis  Kiir&ds 
of  Cndy  Pavemmeirats* 

The  riiiiiniclpliia  iiiiicini  of  Highways  has  made  -ome 
s|)ecial  tests  to  determine  the  loniparative  costs  of  clean- 
ing city  pavements  by  niadiine  brooms.  The  average 
test  results  compare  (piite  closely  with  actual  average 
costs  for  work  througiiout  the;  city,  .so  that  these  results 
are  valuable  as  a  matter  of  record,  as  well  as  to  throw 
light  on  a  subject  which  has  never  been  very  extensively 
studied. 

The  tabic  is  almost  self-explanatory.  TIk;  costs  given 
(Id  not  include  the  co.st  of  water,  which  may  be  conifjuted 
in  tliis  instance  at  4c.  per  1000  gal.,  or  0.4c.  per  1000 
p(|.y(l.  'i'he  costs  do  include  the  removal  of  the  sweej)- 
ings,  averaging  0.:i.'5  cu.yd.  jjer  1000  sq.yd.  (about  8.7c. 
per  1000  .sq.yd.).  They  include  o]ieration  and  direct 
supervision   only,   not   overhead,   depreciation   and   other 


STREET-CLEANING  COST  I>.\T.\  ON  MACniNK-nUOOM   WORK;  PHILADELPHIA  (PER    1000  SQ.YD.) 
Computed  from  Spcrial  Test  Datu  (in  Cents) 


-Granite  Blork 
-Traffic- 


Di»- 

Iriot  Heavy  Medium    Li|;ht 

1-A  33  7  18  3         20  0 

1-B  23  7 

2  29  0  2.5  9 

3  25  5  22  0 

<-A  28  2  25  0         20  0 

4-B  28  3  23   1          20  9 

5  30.5  22.7          20  7 

6  25  9          23  3 
.\venigo  unit  cost 


Briek- 

-Traffic- 

Heavy    Medium  Light 

20.8 

21.8 

22.5         

22'6 

22.1  . 

23.1  

27  7  17.8 


Unit 
Cost 
20.8 
21.8 
22  5 

22  6 
22,1 
23.1 
21.0 
21   7 


Heavy   Medium  Light 


20  0 

26^4 


Unit 
Cost 


20.0 
21.7 
26.4 


-  Asphalt- 


Traffic- 
Heavy   Medium   Light 

19.8 

14  7 

18.7  


Unit 
Cost 
19.8 
14.7 
18.7 


■  From  District 

Daily  Reports 
Average     Average 

Unit  Unit 

Cost  All    Cost  All    Dis- 
Clasaca      CIas.sts     trict 


20  2 

22  0 
20.2 

23  3 
25  3 
23.6 
22.8 
23  9 
23  2 


20  8 
19.4 

29  0 

30  2 

25  1 
22.6 
33.6 
23.2 

26  9 


at  two  speeds — 300  and  "^00  r.p.m. — by  a  .500-hp.  .syn- 
chronous motor  running  at  720  r.p.m.  Speed  reduction 
and  sjieed  change  are  effected  through  two  sets  of  cut  heli- 
cal gears  running  fully  inclosed.  A  lever  on  top  of 
the  gear  box,  connected  with  a  positive  clutch,  locks  the 
gears  in  position  for  one  speed  or  the  other. 

With  the  synchronous  motor  the  power  is  ample  for 
the  work  intended.  The  torque  at  full  speed,  with  the 
motor  running  as  an  induction  motor,  is  about  30%  of  the 
full-load  torque.  There  is,  therefore,  no  difficulty  in  start- 
ing the  motor  as  an  induction  motor  and  switching  on 
the  direct  current  as  it  comes  up  to  .speed.  Two  speeds  are 
sufficient ;  it  is  intended  to  run  on  the  lower  speed  with 
pipe  lines  up  to  loOO  ft.,  at  about  10-  to  12-ft.  lift,  while 
for  more  than  this  the  higher  speed  is  required.  Under 
average  conditions  the  dredge  excavated  oGOO  yd.  per 
day,  while  the  daily  maximum  exc(^eded  7000  yd.  in  24  hr. 

The  cutter  machinerv  is  operated  by  a  50-hp.  slipring- 
type  motor.  The  o])erating  and  winding  machinery  is 
driven  by  a  30-hp.  motor  of  the  same  type,  and  consists  of 
five  drums  with  friction  clutches  and  brakes,  and  two 
winch  heads.  A  water-jet  exhauster,  operated  from  an 
auxiliary  pump,  is  u.<ed  for  priming  the  main  pump. 

The  current  used  is  2300-volt  alternating,  three-phase, 
.50-cycle,  and  is  used  without  transformation  on  the  three 
principal  motors.  For  the  service-pumj)  motor,  the  volt- 
age is  stepped  down.  A  motor-generator  set  furnishes 
energy  to  a  searchlight,  an  electric  horn  and  the  regular 


•An  electric  dredge  whose  pump  was  operated  by  an  in- 
duction motor  was  described  in  "Engineering  News,"  Aug. 
2S,  1<.13,  p.  432. 

tinformation  contained  In  this  article  was  furnished  by 
the  Norbom   Engineering  Co.,   Philadelphia,   Penn. 


charges.  The  following  are  the  rates  of  i)ay :  Foremen, 
$2.50  per  day;  gangmen,  $1.75;  machine-broom  hire, 
$5.50;  dirt  wagon,  $5;  dirt  cart,  $3.50;  sprinkler,  $5. 
The  work  in  the  diiferent  di.stricts  is  generally  done  by 
different  contractors,  so  that  the  varying  costs  are  due  to 
varying  conditions  .such  as  would  l)e  met  with  in  compar- 
ing cost  data  in  different  cities. 


The  Oxford  Pike  Service  Test  Concrete  Road  of  the  Phila- 
delphia Bureau  of  Highways  has  a  total  length  of  a  little 
over  2  mi.  and  consists  of  five  principal  sections  2250  ft.  in 
length  each,  differing  in  composition  of  the  concrete;  and  each 
section  is  subdivided  into  two  smaller  sections  of  1050  ft.  and 
1200  ft.  each.  The  1200-ft.  sections  are  again  divided  into 
four  sections  to  provide  for  experiments  with  different  types 
of  bituminous  wearing  surface.  These  sections  are  surface 
treated  with  refined  coal  tar  (Tarvia),  refined  water-gas  tar 
(Ugite),  asphalt  cut-back  and  Unionite  (a  mixture  of  rock  as- 
phalt and  stone  grit).  The  10.50-ft.  sections  are  left  without 
any  surface  treatment.  Transverse  expansion  joints  are 
placed  every  30  ft.  Two  types  of  joints  are  used — armored 
and    prepared    bituminous. 

The  composition  of  the  five  concrete  sections  is  as  follows: 

1st  Section      1    part    cement, 

2  parts  sand, 

3  parts  gravel. 
2nd  Section     1   part  cement. 

2  parts    sand, 

3  parts  crushed  trap  rock. 
3rd  Section      1    part   cement. 

1  i)art  trap  rock  grit. 

1  part    sand, 

3   parts   crushed   trap   rock. 
4th  Section      1     part    cement. 

2  parts  trap  rock  grit. 

3  parts   crushed    hard    limestone, 
."ith  Section      1   part  cement, 

2  parts  trap   rock   grit, 

3  parts  crushed  trap  rock. 


•From  information  furnished  by  Wm.  H.   Connell,  Chief  of 
the  Bureau  of  Highways,  Philadelphia,  Penn. 
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^ipaced  Pale  Faeif 


An  ingenious  I'orni  of  j)ier  construction  was  used  in 
the  course  of  rebuilding  the  Coshocton  bridge  of  the 
Pennsylvania  Lines,  which  bridge  was  washed  out  in  the 
great  flood  of  ^March,  1913,  and  was  rebuilt  a  few  months 
ago.  This  pier  i.s  not  part  of  the  permanent  substruc- 
ture, but  was  required  to  support  two  heavy  double- 
track  spans  for  a  period  of  several  months  until  they 
were  moved  over  to  pernuinent  position. 

The  new  bridge — three  2-10-ft.  spans — was  erected  on 
falsework  alongside  the  old  bridge,  then  swung  on  tern- 
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PiKR  FOR  Coshocton  Bridoe,  Pkxxsylvania  Links 

porary  piers  and  abutments,  and  traffic  was  turned  over 
it  while  the  old  bridge  was  torn  down,  so  that  the  new 
structure  could  be  rolled  over  into  place.  The  tempor- 
ary piers  thus  were  in  service  under  train  loads  for 
several  months.  Substantial  construction  was  required 
to  forestall  settlement  and  all  danger  from  floods. 

At  the  two  abutments  and  one  of  the  intermediate 
pier  points  the  ground  was  higii  enough  .so  that  thick 
concrete  mats  couM  be  laid  directly  on  the  grouiui  and 
framed  timber  bents  set  on  them  to  carry  tlic  spans. 
Tlie  other  intermediate  su|)port,  however,  was  in  -iO-ft. 
depth  of  water,  and  a  pile  foundation  ha<l  to  be  em- 
ployed. In  view  of  tiie  great  load  to  l)e  carried,  about 
4,500,000  II).,  stal)ility  was  believed  to  necessitate  more 
reliabk'  construction  than  an  ordinary  unbraced  pile- 
grou|>  would  furnish. 

The  Foundation  Co.,  contractors  for  the  sul)stru(turc 
of  tlu-  permanent  bridge  and  buihk-rs  of  the  temporary 
piers  for  the  new  bridge,  employed  a  type  of  construc- 
tion devised  for  tbe  |)ur|ioHe  by  S.  P.  .Mitchell,  president 
of  the  Seaixinrd  Construction  Co..  contractors  for  tiu' 
erection  of  tbe  superstructure.     'I'liis  type  is  exceedingly 


simple,  but  it  met  the  conditions  fully  and  proved  satis- 
factory throughout  its  service. 

Piles  were  driven  3  ft.  on  centers  both  ways  to  firm 
bearing,  with  tops  extending  above  water  level.  Around 
the  pile  group  a  4-in.  timber  box  18x42  ft.,  braced  with 
12x12  horizontal  timbers  and  tied  together  with  rods, 
was  constructed,  sunk,  and  jetted  4  ft.  into  the  sand  of 
the  river  bottom.  The  box  was  then  filled  with  sand 
pumped  in.  On  top  of  this  filling  was  constructed  a 
concrete  cap  4  or  5  ft.  thick,  embracing  and  covering 
the  pile  heads.  Rail  reinforcement  in  this  concrete  tied 
it  together  against  the  effects  of  local  irregularity  of  bear- 
ing. Framed  timber  bents  carrying  the  bridge  seats 
were  set  directly  on  the  concrete  cap. 

The  cost  of  construction  of  this  temporary  pier  was 
not  very  much  greater  than  the  cost  of  the  pile  group 
alone,  while  thorough  stiffening  was  secured  and  all 
danger  of  damage  from  high  water,  floating  trash  and 
the  like  was  eliminated. 

a>: 
MoEael   Metal  aia  Wsitleif°WorEs 

Service 

The  inclusion  of  the  natural  alloy,  ilonel  metal,  in  the 
study  of  brasses  and  bronzes  being  made  by  the  U.  S.  Bu- 
reau of  Standards  at  the  instigation  of  the  New  York  City 
Board  of  AVater  Supply  (whose  troubles  with  defective 
bronzes  were  described  in  Engineering  News,  Nov.  26, 
1914)  has  aroused  renewed  interest  in  the  engineering  ap- 
plications of  this  metal.  Monel  is  a  natural  nickel-cop- 
per alloy  (approximately  67%  nickel,  28%  copper  and 
5%  other  metals,  like  iron,  manganese,  etc.)  produced 
from  ores  of  the  Cobalt,  Ont.,  district.  Three  of  its 
important  mechanical  properties  are  incorrodibility, 
toughness  and  retention  of  strength  at  high  temperatures. 
Monel  metal  is  produced  only  by  the  International  Nickel 
Co..  of  New  York  City.  Hot-rolled  shapes  cost  upward 
of  25c.  per  lb.,  depending  on  size  and  market. 

Last  year  23,000  lb.  of  valve-stem  forgings  were  fur- 
nished the  Kennedy  Valve  Co.,  Elmira,  N.  Y.,  for  the 
high-pressure  fire-service  valves  of  the  City  of  Boston. 
Monel  parts  were  used  in  the  Boston  high-pressure 
hydrants,  made  by  A.  P.  Smith  &  Co.,  East  Orange, 
N.  .1.    The  average  of  the  Boston  inspection  tests  shows : 

TeiiHllo    strength,    lb.    per   sq.ln 84,300 

YlfUl-polnt.   lb.    per   suln §*-5"? 

KloiiKiitton   In   2   In 38.6','c 

The  alloy  is  also  being  used  by  Wallace  &  Tiernan.  of 
New  York  City,  for  parts  of  chlorine-dosing  apparatus 
in  water-works.  The  metal  is  used  by  the  U.  S.  Navy 
for  valves  and  valve  steins,  pump  rods  and  liners,  sea- 
water  inlets  and  outlets  and  for  i)ropellers — wherever 
the  severe  .service  of  high  temperatures  or  salt  water  has 
to  be  met.  There  has  been  a  considerable  amount  u.sed 
in  the  Panama  Canal  equipment — for  cases  similar  to 
naval  use,  for  house  screens  and  for  transmissiou-line  in- 
sulator sup|>orts. 
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A  Slbarp  Ctuirve  iira  a  Wood"" 
Stave  Pipe 

\\  (loil-stavo  iii|u<  (III)  easily  lie  laid  to  curves  liaviiij,'  a 
radius  of  .M*  diameters  of  the  pipe.  Wlieii  the  radius  lie- 
eonies  smaller  lltan  this,  dilliculty  is  encountered  in  niak'- 
in>;  the  turn.  Tlu'  aec(>mpan\  inj,'  view  shows  llie  nu'tliod 
used  some  years  a<;o  in  making,'  a  sharp  curve  in  a  lar>,'o 
wood-stave  pipe  in  the  Arkansas  valley  in  Colorado.     'I'lie 


As  I  he  villn<?o  wanted  to  start  the  work  on  Fch.  !,  in 
the  deail  of  wiiit(!r,  huckin;,'  frost  in  open  treiichiiif^  was 
Ihr  chief  prohleni.  Frost  was  found  to  a  d(!ptli  of  5  ft. 
Iiilnw  lli(!  surface.  The  line  necessarily  fi>llows  hi^^h 
^miiiid  to  alTord  easier  di)^>,Mnf(  and  hecause  of  the  ir- 
rc;;ulai'  contour.  TIk;  averaj^e  depth  had  to  he  ahout 
\2  ft.  'I'hc  lirst  ^000  ft.  from  the  lake  was  mainly  fine 
sand,  which,  if  opcn-trencheil,  wouhl  have  to  hi'  planke<l 
throui,diout.      Also,  two  railroad  vanis  had  to  he  crossed. 


A  Shaup  Curve  ix  Wood-Stave  Pipe  Made  with   Stiiaight  Sectiu-\> 


pipe  is  under  a  head  of  about  15  ft.  The  curve  is  com- 
posed of  tive  or  six  sections  of  j^ipe,  each  about  5  ft.  in 
length,  fitted  end  to  end  and  connected  by  reinforced- 
concrete  collars  about  2  ft.  wide.  This  method  could 
be  used  for  making  elbows  or  turns  of  any  angle  or  curva- 
ture in  any' size  wood-stave  jDipe. — Kexxeth  A.  Heuox, 
Modesto,  Calif. 

Layacag  Wsitles'  Maaira  asa  TMasaira©!! 
^o  i^voadl  WT<a>7z<Biih  <GiP<o^iadl 
By  a.  Cohx* 
Laying  a  water  main  in  a  tunnel  only  a  few  feet  below 
the  ground  surface  is  so  unusual  as  to  warrant  a  brief 
statement  of  why  and  liow  it  was  done. 
Why 
Gilbert,  ^linn.,  a  village  which  had  a  population  of 
1500  in  1910,  had  been  getting  its  water-su])ply  from  a 
mine  for  five  years  when,  in   August,   1914,   the  mine 
owners  served  notice  that  a  change  must  be  made  within 
a  year.     The  village  decided  to  erect  a  750,000-gal.  fil- 
tration plant  on  the  shore  of  Cedar  Island  Lake  (some- 
times called   Ely  Lake),   build   a   pumping   station,  lay 
a  10-in.  force  main  of  ^VLitheson-joint  steel  pipe  about 
!n00  ft.  long,  and  erect  a  tank  on  a  hill  in  the  village 
'v05  ft.  above  the  lake. 


•Assistant    Engineer,    Villap;e    of    Gilbert.    Minn. 


After  much  estimating  and  discussion,  it  was  decided 
to  tunnel  the  whole  4000  ft. 

How 

On  the  tangents,  shafts  4x5  ft.  in  plan  (inside  timbers) 
were  sunk  at  every  100-ft.  station.  On  curves,  a  shaft 
was  sunk  at  the  middle  and  at  each  end.  Each  miner 
drifted  50  ft. 

Sets,  having  a  2^-ft.  cap,  5-ft.  posts,  and  3-ft.  mud 
sills,  were  u,sed  as  standards.  The  sides  were  lagged  up 
wlierever  necessary.  Grades  were  given  by  using  a  Locke 
hand  level  on  a  3-ft.  stick,  with  the  bottom  end  of  a 
level  rod.  Line  points  were  put  in  each  side  of  the 
shafts;  strings  hung  from  them  gave  alignment  both 
ways.  All  drifts  holed  through  M'ell,  and  lines  met  sat- 
isfactorily. 

A  windlass  at  the  top  of  the  shaft  handled  the  muck. 
For  the  first  20  ft.  of  drifting,  the  miner  did  his  own 
mucking.  At  50  ft.  he  had  two  and  sometimes  three 
muckers,  the  dirt  being  handled  three  times  in  the  drift. 
The  miners  averaged  about  41/2  ft.  per  day.  This  was 
good,  considering  the  cramped  position  in  which  they 
worked.  No  rock  was  encountered  in  the  first  half, 
and — working  about  112  men — this  part  was  completed 
in  about  21/2  weeks.  On  the  last  end  of  the  line  rocks 
and  hard  clay  were  encountered  and  blasting  had  to  be 
resorted  to  frequently.     In  all  cases  30  per  cent,  dyna- 


893 


E  N  G  1  N  E  E  K  I  N  G     N  E  W  S 


Vol.  r:3,  No.  18 


mite  was  used  anil  the  ground  broke  nicely,  the  amount 
of  extra  dirt  handled  being  small. 

Forty-three  shafts  were  sunk,  the  average  depth  being 
about  12  ft.  About  one-half  of  these  were  cribbed,  using 
8-ft.  lagging  for  the  top  part  and  then  culling  the 
lower  pieces  to  suit.  The  ends  of  the  lagging  rested  on 
the  top  of  the  cap,  being  supported  by  it. 

The  Pipe  Work 

The  Matheson-joint  steel  pipe  used  for  this  line  was 
about  Vs  in-  thick,  was  coated  with  burlap  and  a  tar 
mixture  about  iV  i"-  thick  altogether,  and  had  bell-and- 
spigot  joints.  After  the  joints  were  calked,  they  were 
covered,  successively,  with  tar,  burlap  and  tar.  On  tan- 
gents, 20-ft.  lengths  of  pipe  weighing  about  400  lb.  each 
were  used,  and  on  curves,  10-ft.  lengths  were  laid. 

Two  calkers  and  two  assistants  completed  the  calking 
in  about  six  working  days  of  8  lir.  each.  Shafts  at  the 
1000-ft.  stations  were  made  8  ft.  long,  to  allow  the  slid- 
ing down  of  the  pipe.  A  little  "godevil"  was  placed 
under  one  end  of  a  length  of  pipe  and  the  pipe  snakeil 
to  place  by  six  men. 

After  the  pipe  was  calked  the  drifts  were  blasted  down 
and  then  filled.  About  21/2  months  elapsed  from  the 
time  the  first  shovel  of  dirt  was  thrown  until  the  last. 
This  method  of  putting  in  the  pipe  cost  about  one-half 
as  much  as  open  trenching  under  these  conditions.  G. 
A.  Arnold  of  Bisbee,  Ariz.,  had  active  charge  of  the 
work. 

m 

llRs.ecordlaira^  tlhe  Locatlnoiras  of 

Water-Mai im    <Gate   Valves 

Failure  to  find  the  nearest  gate  valve  on  a  burst  3(»-iii. 
water  main,  until  the  expiration  of  4  hr.,  is  reported  to 
have  recently  cost  the  city  of  Xew  York  about  $15i),0()0 
in  damage  claims,  some  of  which  may  result  in  expensive 
litigation.  This  is  an  extreme  case,  but  it  illustrates  the 
urgency  of  having  readily  accessible  records  as  well  as  the 


necessity  of  accurately  determining  the  location  of  all 
water-main  gate  valves. 

After  experimenting  with  various  forms  of  records, 
Geo.  A.  Carpenter,  City  Engineer  of  Pawtucket,  R.  I., 
has  devised  and  ado])ted  one  which  answers  admirably 
every  need,  both  of  his  own  and  other  city  departments. 

A  map  of  the  city  is  first  divided  into  general  sections 
covering  several  square  miles  each,  of  which  the  sketch. 
Fig.  1,  shows  a  full-size  portion.  The  black  lines  answer 
for  both  streets  and  water  mains.  The  black  dots  show 
the  approximate  locations  of  all  gate  valves. 

Each  of  these  general  or  index  maps  is  divided  into 
approximate  squares  lettered  and  numbered  as  is  common 


/ 


B-3- 


Fio.  1.     I'oirnoN  ok  Indicx  Map  roii  Ukcoudinu  \ai.vi; 
Locationh;  Pawtitkiit,  \l.  I. 


Kui.  'i.   I'ACiK  OF  X'ALvii  Hkcokd  Book  ;  PAWTUCKtrr,  R.  1. 

practice  on  geographical  maps.  These  division  lines  are 
bent  when  essential  to  include  particular  valves  or  groups 
of  valves  which  control  the  flow  in  mains  within  the 
s(|Urtre.  These  maps  are  black  and  white  with  red  cross- 
section  lines.  They  are  18x10  in.  and  are  folded  to  be 
hound  in  HxTj-in.  notebooks. 

'{"lie  rest  of  each  notebook  is  made  up  of  loose  leaves  like 
that  shown  in  Fig.  2.  These  are  8x5  in.,  in  black  and 
white,  with  sketches  on  both  sides  of  the  leaf.  'J'hese  are 
freehanil  sketches;  no  attemi)t  is  made  to  plot  them  to 
scale. 

At  the  Ixittom  of  the  page  is  shown  a  rcl'eriiue  mark 
/>-.'l  (this  particular  example  is  not  a  part  of  general  plan 
Kig.  1).    This  mark  locates  the  sketch  on  the  general  phie 


M.iv  (i.  litir. 
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or  I'lVc  rrrsii  as  tlic  inilcluiok  is  ordinarily  used.  'I'lic 
leaves  arc  pajiod  al|>lialt('ti('ally. 

Tliroo  or  four  of  tlu'sc  notclxxiks  cover  tlic  entire  city 
•ml  tluMV  arc  copies  of  cacli  noteliook  in  (lie  various  city 
doimrtmcnts  and  readily  acccssildc. 

If  a  water  main  lireaks  the  water  departnuMit.  olVuiiils 
have  only  to  take  tlu'  notebook  into  the  field,  note  the 
square,  say  Ii-3,  eontainiui;  the  trouhle,  and  within  a  few 
minutes  tiiey  are  ahle  to  determine  the  exact  locations  of 
all  irate  valves  in  the  vicinity. 

All  valves  are  referenced  hy  linear  olTsets  to  prominent 
objects,  sui'h  as  street  c(Uiu'rs,  catcii-lmsins,  lamp  ])osts, 
etc.;  riglit-anjjle  olTsi-ts  are  jireferred.  It  is  then  a  simple 
nmtter  for  any  laborer  to  lind  the  valve. 

Diai^ratm  for  He^  Sec&iioin^  of 
Riveftedl  Temxsnoira  Meiratilhes's 

The  diagram  reproduced  herewith  ha-  liccn  prepared 
l)y  T.  A.  Smith,  dli  Karpen  BIdfj.,  C'hicajro.  on  the  basis 
of  calculations  for  true  maximum  stress,  as  previously 
u.sod  for  a  similar  purpose  of  ^'.   II.  ('iMlir.nic  in    K\(!i- 
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Fk;.  1 

.nkekixc.  News,  Apr.  23,  li)08.  Taking  tiie  diagonal 
section  AB  through  rivet  holes,  Fig.  1,  the  normal  stress 
and  the  shear  on  this  section  are  computed  and  there- 
from the  true  maximum  stress  cominited  by  the  formula 

'S'm  =  h  S„  +  I  V  S„^  +  i  Si' 

=  p  g  +  yl  g-' +  i^jj^ 

2(g2  ^p2  _(l^J  g'   +  p-') 

The  unit-stresses  given  in  Fig.  2,  for  various  staggers 
in  a  member  having  two  lines  of  rivets,  show  the  im- 
portance of  this  calculation.  It  will  be  seen  that  for  any 
stagger  less  than  3/j5  in.  the  diagonal  section  is  weaker 
than  the  direct  section,  although  only  l|§-in.  .stagger  is 
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Fig. 


required  to  make  the  actual  net  .section  of  metal  on  the 
diagonal  equal  to  the  net  direct  section.  In  other  words, 
the  stagger  really  required  is  nearly  twice  as  great  as 
that  used  by  some  designers. 

The  al)ove  formula  f<jr  true  stress  on  the  diagonal 
section  may  be  used  to  compute  the  amount  of  rivet-hole 
deduction  which  would  have  to  be  api)lied  to  the  diagonal 
section  so  that  it  may  be  calculated  at  the  same  unit- 
stress  as  that  on  the  direct  section.     More  tlian  one  rivct- 


hnlc  must  he  deducted  (as  jjroven  by  the  stroHses  in 
Kig.  2),  but  less  than  two,  since  two  holes  would  be 
de<iucted  only  when  directly  opposite  each  other.  Tiie 
dedu(linn  to  be  nuide  is  I  |  .< ,  whfcrc  x  is  a  fraction. 
It  can  be  computed  by  the  formula 

'^  dig  +  V  r/'^  +  ^  ]>■') 

/' 
who.se  value  is  such  that  ,   is  eoual   to   the  allow- 

g        ./•  (I  ' 

able  working  stress. 

The  diagram  gives  the  values  of  .r  for  %-'"•  rivets. 

The  diagram  gives  (at  x  =  0)  the  minimum  stagger 
to  nuike  the  diagonal  section  as  strong  as  the  direct 
transverse  section;  this  value  may  be  u.sed  in  designing. 

DIAGUAM    FOU   NET   SKCTION   OF   TENSION   MEMBERS 
In    di'UTmlniiiK    the    net    section    of    tenHlon    members,    the 
number  of  rivets  n  to  he  (U-ducted  may  be  determined  from  the 
formula: 

n  =  1  +  X,   +  >c,  +  X3  +  -t,.    wl„.r..  X   =  !^  -  2  (.'  +  p'   -  ■■  v/  «'  +  p^ 

''  <1  (k  +   l/  K'  +  4  p') 

E  —  KiiBe,  and  p  =  pitch  or  stag-ger.  as  shown  In  the  follow- 
fng  diagram;   d  diam.  of  rivet   hole. 


a 


The  rivets  to  be  con- 
sidered in  the  above 
formula  should  be  those 
which  (ifive  the  largest 
total  number  of  rivets 
to  be  deducted  whether 
on  adjacent  lines  or 
not. 
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(a)   For  2  lines  of 
rivets,   the   value   of 
p     such     that     n     := 
1       may      be      found 
where      gage      lines 
intersect    line    A-A. 
(b)        For       3 
lines   of    rivets, 
the    value    of   p 
such  that  n  =  2 
may     be     found 
where       gage 
lines     intersect 
line   B-B. 
(c)    For    3    lines    of 
rivets,    the    value     of 
p    such     that    n     =     2 
may     be     found     from 
the  location  of  a  ver- 
tical line  cutting  gage 
lines     gi     and     gj     at 
equal  distances  above 
and    below    line    B-B. 


-p  3^  47>- 

Pi+oh    or    SVagger 
Fig.  3 

In  case  of  a  completed  design  or  structure  the  proper 
value  of  .(■  is  taken  for  the  actual  spacing  and  .stagger. 
For  more  than  two  lines  of  rivets,  the  deduction  is 
\  -\-  x-^  -\-  X.,  -\-  .  .  .  ,  where  the  .r's  are  the  separ- 
ate deductions  for  the  .several  divisions  between  gage- 
lines.  That  section  must  be  used  which  requires  the 
largest  deduction,  regardless  of  whether  it  takes  in  all 
the  gage-lines  or  not. 
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By  Walter  E.  Spe.ir* 

Tlie  accompanying  illustrations  show  the  equipment 
employed  in  grouting  the  City  Tunnel  of  the  Catskill 
Aqueduct  (see  Exgixeekixg  News,  Feb.  4,  1915).  Fig. 
1  shows  the  arrangement  of  plant  commonly  used  on 
the  Catskill  Aqueduct,  which  was  adopted  in  some  sec- 
tions of  the  City  Tunnel.  Air  piped  from  the  com- 
pressor plant  on  the   surface  was  delivered  directly  to 


F16.I   COMPRESSED-AIR    DRIVEN   BOOSTER 


>^'-bv 


FI&.2    ELECTRIC -DRIVEN    COMPRESSOR 


On  several  sections  of  the  City  Tunnel  compressed  air 
was  furnished  for  the  grouting  by  small  electrically  driv- 
en compressors  mounted  on  trucks  in  the  tunnel  and 
moved  along  with  the  work.  Fig.  3  shows  a  type  of 
equipment  in  which  the  low-pressiire  grouting  was  car- 
ried on  as  usual  with  the  air  furnished  from  the  sur- 
face compressor  plant,  but  the  high-pressure  grouting 
was  done  with  the  small  compressor  driven  from  the 
lighting  or  power  circuits. 

Still  another  style  of  equipment  is  shown  in  Fig.  3. 
With  this  plant  both  the  low-  and  high-pressure  grouting 
was  done  with  the  electrically  driven  compressor  in  the 
tunnel.  The  adoption  of  this  equipment,  in  which  the 
compressor  in  the  tunnel  could  be  operated  only  when 
grouting  was  actually  being  done,  made  unnecessary  the 
more  or  less  continuous  operation  of  the  large  compressor 
plant  on  the  surface  and  effected  a  further  economy  in 
avoiding  the  piping  of  compressed  air  through  the  tunnel 
for  the  grouting  work. 


Redncins    the     Sweating    of    AVater-Meter    Dial     Glasses — 

O.  F.  Poetsch,  Superintendent  of  Meters  of  the  Milwaukee 
Water  Works  Department,  reports  a  great  deal  of  difficulty 
experienced  by  meter  readers  during  certain  periods  of  the 
year  because  of  the  sweating  of  water-meter  dial  glasses. 
Whenever  the  temperature  of  the  atmosphere  outside  is  lower 
than  that  of  the  water  in  the  meter,  the  dial  fogs,  the 
moisture  later  condensing  into  drops,  ob- 
scuring the  hands  on  the  dial,  or  at  least 
.  y  distorting    the    view    of    them    to    such    an 

l^-J^i^^/  extent    that    it    is    impossible    to    obtain    a 

^^^  ^     -'  correct    reading    of    the    meter.       It     then 

becomes  necessary  to  heat  the  glass  to 
remove  this  moisture  or  to  break  it  to  get 
a  reading.  Mr.  Poetsch  therefore  suggests 
that  small  holes  be  drilled  in  opposite  sides 
of  the  register  box  between  the  glass  and 
the  dial  to  allow  a  circulation  of  air;  but 
he  adds  that  while  this  will  remedy  the 
difficulty  in  a  measure,  it  will  by  no  means 
entirely  remove  the  trouble.  Wherever 
possible  without  detriment  to  the  meter 
or    where    it    will    not    be    t9.mpered    with. 


^C- 


COMPIfiSSOff 


Discharge  fivm 
^bferjxket      PUMP  _ 


on  6rou^  Mrch/nes 


#^'^'^' 


F16.  5    ELECTRlC-DRlVtN   COMPRESSOR    fOH   BOTH  LOW- AND  HI6H- PRESSURE  WORK 
'I'llllKK   TyPEH   ok   (iltOCTlNd    EqUII'MENT    U.SEI)   OX    THE    ClTY   TUXNEL  OF  THE   C.VTSKll.I.   At^lKDLCT 

(In  FIk  3  a  20-hp  WestlnKhousp  three-phase  motor  drives  a  two-stajfe  Ingersoll-Rand  belt-driven  compressor 
at  210  rpm  JellverlnK  12!»  cu.ft.  of  ulr  per  mln.  at  a  presHure  of  350  lb.  per  sq.ln.  A  7H-hp.  motor  of  the  same  typ<> 
ns  the  larttJT  one  drives  a  double- acting  reclprocatlnK  geared   Mcdowun   pump,  delivering  50  kuI.   of  water   per   mln.) 


the  grout  tanks  at  proH.-<ures  of  80  to  100  lb.  per  s(|.iii. 
for  the  low-pres.Hure  work.  Wiieii  the  grouting  rc(|uircd 
higher  pros.sures  the  air  was  I'urther  coiuiJivsHed  to  200 
or  300  lb.  per  .sq.in.  by  means  of  an  au.viliary  air-driven 
coriiftresHor  or  "booster,"  sii|)|)li('d  Irom  tlie  coiupres.sor 
nt  the  surface. 


•Iifpnrtment   Endtlnoer.  City   Aqueduct    Department,   Hoard 
of  Wiil.r  Supply  of  the  City  of  New   York,   260  West   54th  St., 

N.w    ViirU    City. 


the  dial  Klass  should  be  omitted,  Mr.  I'oetaih  says,  and 
If  a.  covering  Is  necessary  to  protect  the  dial  face  some 
specially  constructed  dial  cap  or  reRlater  box  cover  should 
be  deslKned  so  as  to  close  automatically.  This  would  offer 
more  protection  than  a  Klas.s  and  afford  the  nifter  reader 
a  means  of  cleaning  the  dial  If  dirty,  as  well  as  save  all 
the  time  now  lost  In  trying  to  read  sweating  glasses, 
l-'urther,  It  Is  claimed  that  there  would  be  a  considerable 
saving  of  meter  rrpalror's  time,  since  It  would  no  longer  be 
necessary  to  send  n\.'n  to  cl.an  dials  or  irpair  broken  dial 
Kinsses. 


May  ti.   liur. 
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A  JaTnra-Proof  PaiiM 

Till'  iici()iM|>aiiviiii,'  vkcli  li  slmw.s  a  imvcl  daiii  mi  llic 
Wisconsin  Ifivor  at  Wausau.  This  stream  is  unlinarily 
stwxly,  Imt  is  siihji'it  to  ice  f,'orjres  and  log  jams.  Tlic 
jipillway  rapacity  is  limited  and  lar^jo 
dtwl  'I'ainlor  fjatos  arc  used  here,  as 
on  other  Wisconsin  and  Michii,'an 
streams.  W  hen  lojis  come  down,  I'ilhcr 
fnini  hrokeii  jams  or  hooms  above,  they 
nr»'  apt  to  pile  so  lii^di  as  to  overlap 
the  limited  clearance  of  the  pite  open- 
ings. Aci'ordiiiu'ly,  to  jirovide  a  clean 
.sluiceway  from  the  river-hed  \i|),  yvhen 
net'ded,  a  couple  of  spans  of  the  tyjie 
illustrated  were  put  in  at  tlic  deepest 
|Hirtion  of  the  channel. 

Piers  were  ])ut  in  about  20  ft.  apart, 
with  front  sills  between  on   tiie    river 
bottom.     A  line  of  horizontal  timiiers 
was  stretched   from   pier  to   pier  near 
the  water-.<urface  line,  but  not  in  any 
way  secured  to  the  piers  except  to  rest 
on    projections.       The     sluices     were 
eloised  witli  needles,   wliich  were  supported  by  the  sills 
and   horizontal    timbers.      Pressure    against   each    cross- 
timber   was    taken    by    two    diagonal    braces    resting    in 
notches.    The  structure  was  obviously  designed  for  prying 


diameter  aii<l  KJ  in.  long.  The  jacks  were  rehlocked  after 
every  lO-in.  rise,  and  great  lare  wa.s  taken  at  every  'i-'m. 
iiiterval  to  make  sure  that  th<!  span  moved  uniformly. 
W  iicii  the  sjiaii  had  I ii  pushed  to  the  new  elevation,  the 


'J    - 


i*?'*^- 


out  the  eross-bnues  when  danger  ai)]M'()arhe( 

1 


Method  of  K.vi.sin'i;  thk  Bic.vii  RitiiKJE,  Piiilii'imn-e  Islands 


load  was  transferred  to  posts  and  the  jacks  were  moved 
to  the  next  span.  Tiie  jiiers  were  then  built  up  to  the 
new  elevation  and  allowed  to  set  72  hr.,  when  the  pests 
were  removed  from  underneath  the  spans  and  the  load  car- 
ried thereafter  on  the  new  piers.  The  work  was  accom- 
plished successfully,  no  serious  cracks  occurring  in  the 
concrete.  Frank  P.  James,  who  designed  the  original 
iiridge,  was  in  charge  of  the  rebuilding,  and  he  describes 
it  in  detail  in  the  January,  1915,  Quarterly  PiPvietv  of 
tlie  Philijipinc  Islands  P)ureau  of  Public  Works. 


But  evi- 


.\ki:i)Lk  Dam  on  Wisconsix  Kivi:r 

dently  this  practice  was  abandoned  (with  the  spread 
of  "safety  first''),  as  it  must  have  been  inconvenient  to 
escape  quickly  enough,  since  now  the  braces  are  blown 
out  by  two  sticks  of  dynamite  in  the  notches,  fired  simul- 
taneously from  a  safe  point  on  shore.  The  scheme  is 
ginijile  and  is  reported  to  work  perfectly. 
■*' 


Cubic-Yard     Table     for     Concrete     Slabs     and     WallN — The 

yardage  in  a  slab  whose  thickness  is  given  in  inches  and 
other  dimensions  in  feet  must  be  computed  by  way  of  di- 
vision by  12  and  27.  To  save  the  dividing  a  little  table  of 
coefficients  has  been  computed  by  C.  E.  Schirmer,  Toledo, 
Ohio.  For  given  slab  thickness,  multiply  the  slab  area  in 
square  feet  by  the  tabular  coefficient,  and  get  the  contents 
in    cubic   yards. 

YARDAGE    COEFFICIENTS    FOR    SLABS 

i.Vrea    of    slab    in    square    feet,    times    coefficient,    gives    cubic 

yards    contents) 


Jepth 

Coefficient 

Depth 

Coefficiei 

t 

Depth 

Coefficient 

f.      in. 

0.0185 

S14  in. 

0.0255 

10 1/2  in. 

0.0324 

fi',4  in. 

0.0193 

8V2  in. 

0.0262 

10%  in. 

0.0332 

G14  in. 

0.0200 

S%  in. 

0.0270 

11       in. 

0.0340 

G%  in. 

0.020s 

9      in. 

0.027S 

11%  in. 

0.0347 

7       In. 

0.0216 

9 '.4  in. 

0.02S5 

11  li  in. 

0.0355 

"Vi  in. 

0.0224 

9V2  in. 

0.0293 

11  S4  in. 

0.0363 

71..  in. 

0.02.31 

934  in. 

0.0300 

12       in. 

0.0370 

7-'':l  In. 

0.0239 

10       in. 

0.03  on 

S       in. 

0.0247 

101,4  in. 

0.0316 

Gasoline      Kni^ineN 

Make 

Butter 

Smell — Gaso 

ine-engine 

In  raising  seven  spans  of  a  concrete-girder  bridge  over 
the  Bical  Eiver  in  the  Province  of  Ilocos  Sur,  Luzon, 
P.  I.,  which  had  been  damaged  by  high  water  in  191:!,  or- 
dinary screwjacks  were  employed.  As  the  river  bed  was 
dry  during  the  season  of  rebuilding,  the  jacks  were  placed 
on  blocking  leveled-up  under  the  spans  to  be  rai.-^ed.  One 
span  at  a  time  was  raised,  the  jacks  being  placed  one  at 
each  end  of  each  of  the  five  girders  of  a  span.  The  jacks 
wore  turned  up  in  S-in.  lifts.     The  screws  were  9.yo  in. 


power  in  Wisconsin  dairies  is  causing  trouble  from  oleaginous 
flavors  of  butter  and  cream.  An  investigation  by  the  dairy 
department  of  the  University  of  Wisconsin  has  shown  that 
some  buttermakers  keep  their  engines  In  the  vat  and  churn 
rooms,  or  that  the  engines  are  too  close  to  the  cream  sep- 
arators. It  has  been  recommended  that  (1)  the  engine  be 
kept  in  a  room  separate  from  that  in  which  milk,  cream  and 
derived  products  are  handled,  (2)  fuel  and  lubricants  be  stored 
at  a  distance,  (3)  drafts  from  the  engine  room  to  creamery 
should  be  prevented,  (4)  the  engine  exhaust  line  should  end 
high  enough  outdoors  to  prevent  any  spent  gases  returning. 
.\  26-Part  Tackle  with  "OOO-Ft.  Hoist  Linen  forms  the 
main  fall  rigging  of  the  erection  traveler  used  on  the  Hell 
Gate  arch  bridge.  A  few  pieces  of  175  tons  erection  weight 
and  a  number  weighing  over  100  tons  have  to  be  handled, 
those  of  the  east  half  being  already  placed.  The  tackle 
consists  of  two  13-sheave  blocks.  The  great  length  of  line 
is  needed  to  enable  the  traveler  to  hoist  direct  from  the  river. 


896 


ENGINEERING     N-E  W  S 


Vol.  T;5.  No.  18 


The  boom-fall  rigging  has  36  parts  of  wire  rope  rigged 
tandem,  and  is  really  two  separate  tackles  side  by  side  and 
connected  to  an  equalizer.  Each  top  block  has  six  main 
sheaves  and  four  smaller  ones.  Each  bottom  block  has  five 
main  sheaves  and  five  smaller  ones.  The  two  ends  of  each 
tackle  lead  to  drums,  so  that  there  are  four  lead-lines,  going 
to  two  drums  each  with  a  partition   in   the   middle. 

Cnrine  Concrete  Koads  by  Pondins — Where  water  is  scarce 
the  curing  of  concrete  roads  by  ponding,  or  damming  puddles 
of  water  on  top  of  the  road,  is  recommended  by  the  engineer 
inspectors  of  the  Universal  Portland  Cement  Co.  The  green 
concrete  is  covered  with  canvas  for  the  first  10  or  12  hours, 
by  which  time  it  is  hard  enough  to  allow  earth  dams  to  be 
constructed.  These  are  built  across  the  road  at  25-ft.  inter- 
vals and  also  along  each  side  except  where  there  are  curbs. 
Flooding  is  done  in  the  evening  after  concreting  is  finished  for 
the  day  and  water  is  no  longer  needed  for  the  mixer.  The 
water  is  kept  at  a  minimum  depth  of  about  2  in.  and  al- 
lowed to  remain  on  the  road  for  10  days,  after  which  it  is 
drained  off,  the  earth  dams  removed  and  the  road  opened  to 
traffic. 

Do  Surveyors  I'lie  Traverse  Tables  f — If  one  looks  through 
old  books  on  surveying  it  will  be  found  that  traverse  tables 
are  almost  invariably  included.  So  far  as  we  have  been 
able  to  find  out,  all  existing  published  traverse  tables  are 
of  ancient  origin.  "Engineering  News"  frequently  has  in- 
quiries for  good  traverse  tables,  but  it  would  seem  that  they 
are  no  longer  so  universally  used  as  in  the  palmy  days  of 
land  surveying,  when  it  was  common  practice  to  "survey" 
64, .500  acres  in  two  days  (Pennsylvania  archives).  A  cor- 
respondent wishes  to  know  if  there  is  a  present  demand  for 
traverse  tables  computed  to  10",  and  we  will  welcome  expres- 
sions of  opinion.  The  old  tables  were  usually  computed  to 
%"  of  angle. 

Tn-elve-Inch  Curtain  Walls  in  steel  skeleton  construction 
are  to  be  made  possible  by  a  revision  of  the  New  York  build- 
ing-code section  dealing  with  masonry  construction.  This 
section  has  been  revised  in  the  course  of  the  general  code 
revision,  and  will  shortly  be  laid  before  the  Board  of  Alder- 
men for  adoption  as  an  ordinance.  One  of  its  important  im- 
provements over  the  old  code  is  a  clause  permitting  the  use 
for  the  full  height  of  the  building  of  12-in.  curtain  walls  in 
steel  skeleton  structures  wheie  the  walls  are  supported  at 
each  floor  by  the  steelwork.  The  present  law  requires  a  con- 
siderable increase  of  wall  thickness  in  the  lower  stories,  in 
spite  of  the  fact  that  the  wall  does  not  carry  itself.  The 
revision  also  recognizes  terra  cotta  as  a  permissible  facing 
equivalent  to  ashlar.  Hollow  building  blocks  of  terra  cotta 
may  be  used  in  the  construction  of  wails  in  buildings  less 
than  40  ft.  high.  .V  provision  for  rubble-stone  walls  is  added; 
these  must  be  4  in.  thicker  than  brick,  stone  or  concrete  walls, 
and  at  least  18  in.  thick,  but  in  all  events  limited  to  60  ft.  in 
height. 

Practical  Formula  tor  Switch  I,ead — Mr.  Wentworth's 
formula  in  "Engineering  News,"  Apr.  15  (p.  734),  prompts  me 
to  submit   the   following   practical   formulas   for   switch   leads: 

Railways  use  switch  points  and   frogs  of  standard  lengths. 
The  distance  then  required  in  simple  turnouts  would  be  from 
heel   of  switch   to   toe  of  frog,   which   is   found  by  multiplying 
the    frog    number    by    6. 
Then 

1.  (Frog  No.)^   X    twice  gage   =   radius  of  switch  lead. 

2.  5729.6   ft.    -^    radius  of  switch   lead     -    degree    of  curve. 

3.  Deg.  of  curve   X   (switch  lead  chord)*  =  middle  ordinate 

r62)= 
in    Inches   for   string   lining. 

4.  Three-fourths  of  middle   ordinate    —    quarter  ordinates. 
A    track   foreman   can   use    these    formulas. — John   J.   Malone, 

N.    Y..    N     H.    &    H.    U  R..    I'.ox    107,    Southampton,    Mass. 

Automobile  Operations  lu  Irrigation  Service — Five  auto- 
mobiles have  been  used  by  Impi'rial  Water  Co.  No.  1  during 
the  past  five  years  and  have  been  run  a  combined  total  of 
92,095  mil.  during  that  tUne.  Ray  S.  Carberry.  of  Imperial, 
Calif.,  Huperlntendent  of  the  company,  gives  the  following 
tabular  summary  of  the  operations  of  the  cars  In  his  report 
for    1914: 


Purchase    price     

Miles    run     

Casolino   consumed,   gallona 

Total    rei>alr8    

Total    operating    cost     

Operating  cost,  per  mile    .  . 
Total    expense 


Water-Supply  Hand-Pumps  in  the  Philippines — A  large 
number  of  public  artesian  wells  have  been  put  down  by 
municipalities  in  the  Philippine  Islands  with  the  financial  aid 
of  the  Insular  Government.  Many  such  wells  are  nonflowing 
and  the  municipality  is  usually  unable  to  do  more  than  in- 
stall a  hand-pump.  The  public  use  has  been  so  severe  that 
the  various  officials  responsible  have  generally  been  unable 
to  keep  the  pumps  running  over  one-half  the  time.  A  solu- 
tion of  the  difficulties  has  now  been  worked  out  by  the  Insular 
Bureau  of  Public  Works  and  is  noted  by  J.  W.  Vickers  in 
the  January  issue  of  the  department's  "Quarterly  Bulletin." 
This  involves  (1)  standardization  of  pump  equipment,  (2) 
training  local  workmen  to  make  minor  repairs,  and  (3)  plac- 
ing responsibility  for  repair  work  on  a  single  person.  In 
the  standardization  work  it  is  recommended  that  there  be 
only  two  pump  types — (a)  a  deep-well  submerged  design  for 
cases  where  the  level  is  20  ft.  or  more  below  ground,  and 
(b)  a  suction  design  for  lifts  of  less  than  20  ft.  Practically 
all  the  well-known  and  satisfactory  American  pumps  are 
now  seen  in  this  service,  but  their  maintenance  has  been 
found  difficult  under  the  severe  service,  lack  of  spare  parts 
and    unskilled    attention. 

Simple  Device  for  Rerailing  Dumpcars — The  quick  removal 
of  spoil  is  often  vital  to  rapid  excavation.  Every  time  a  dump- 
car  is  derailed  it  means  the  tying-up  of  the  spoil-disposal 
system.  To  reduce  such  delays  to  a  minimum  at  the  Kenner- 
dell  (Pcnn.)  tunnel  now  nearing  completion  on  the  Allegheny 
Valley  division  of  the  Pennsylvania  R.R.,  a  simple  and  suc- 
cessful  contrivance  was  employed. 

The  device  consisted  merely  of  a  piece  of  2-in.  pipe  2  ft. 
9  in.  long  with  ends  flattened  at  right  angles.  To  rerail  a 
car  one  end  of  the  pipe  was  braced  against  the  cross-tie  while 
the  other  end  was  pushed  against  the  underframe  of  the  car. 
Force  was  applied  to  the  car  against  the  pipe;  the  car  would 
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lift  in  the  air  with  one  end  balanced  by  the  rerailer  until 
the  car  lost  its  equilibrium  and  dropped  onto  the  rails.  The 
pipe   was   of   the   correct   length   to   cause   this. 

This  device  is  so  simple  that  it  probably  has  been  used 
elsewhere.  However  that  may  be,  it  is  thought  very  highly 
of  by  the  builders  of  the  Kennerdell  tunnel.  The  John  A. 
Kelley  Co.,  of  Philadelphia,  is  the  contractor.  George  Patton 
Ih   Resident   Engineer   for    the    railroad. 

StrlngluK  Heavy  Overhcnil  Klcctrlc  Conductors — Street  cars 
are  being  used  by  the  Bush  Terminal  Co.,  of  Brooklyn,  N.  Y., 
for  pulling  into  place  several  pairs  of  1,000,000-circ.mils  con- 
ductors. The  distance  is  several  blocks.  According  to  the 
April  "Brooklyn  Bulletin,"  published  by  the  Edison  Electric 
Illuminating  Co.  of  Brooklyn,  the  poles  along  this  line  are 
cast  Iron  with  metal  crossarms,  the  spans  being  about  90  ft. 
each.  Before  attempting  to  install  the  cables  the  crossarms 
:ire  wrapped  with  burlap  to  prevent  al>riision.  The  cables 
are  then  attached  to  a  long  lead  line  carried  over  the  arms 
of  several  poles  and  attached  to  a  street  car.  It  should  be 
stated  in  this  connection  that  the  Bush  Terminal  Co.  operates 
a  private  street  railway. 


Total    cost    per    mile 

Average   mllis   tier  gallon  gaaollne 

Average   cost    per   mile,   raslngs 

Depreciation    on    car,    per    mile .• 

The  Overland,  1914  model,  and  Buick,  1914   model,  nro  still 


, Overland  Cars 

1910         1912 

1914 

Hupmoblle 
1912 

Hulck 
1914 

$1275.00 

$1100.00 

$1225.00 

$828.70 

$1060.00 

19.447 

22,,S58 

13,000 

26,730 

10.060 

1,966 

1,S44 

1.128 

1,631 

685 

$1123  39 

$800.49 

$349.95 

$626.01 
1150  9S 

$125.65 

.  1860.22 

1410.85 

585.94 

308.10 

0.0956 

0.0617 

0.0450 

0.0413 

0.0306 

3284,17 

2413.0S 

1485.58 

1S89.25 

lOlS  58 

o.ifiss 

0.1054 

0.1142 

0.070S 

0.1012 

9.S9 

12.39 

11.52 

16.39 

14.69 

0  0225 

0.0187 

0.0126 

0.0116 

0.0137 

O.O.Ml 

0.0250 

0,0558 

0.0175 

0.0556 

In   use,  and   valued  at   $500  each 
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In  comu'ctidii  with  the  iiimiorous  sijjriis  dI'  reviviiij^ 
ni'tivity  in  l)\isiMi'ss  H  is  of  nuicli  inti-rcst  io  nofc  that 
tho  I'on.-lrnction  News  Sn|)|>li'nii'iit  nl'  mir  last  week's 
issue  contaiMcd  tlu-  larjrt'sl  luunlicr  of  items  ever  |inli- 
lislu'd  in  timt  dopurtnient.  Tlie  Intal  nnnilK-r  of  items 
wiis  M'i.  or  ('()urs»>,  this  is  not  an  accurate  melhiul  of 
nieasurinfi  oiiirineoriuf:  activity,  since  one  item  may  re 
Into  to  \\(>ri\  involvin<f  a  luillioii  ilullais'  e.\|icnilitnre 
and  another  to  work  inxolvini,'  oidy  $50, 000.  The  items 
thcnisi'lvos  sliow.  however,  that  there  is  wori<  f,M)ini,f  on  in 
eifics  and  towns  scattered  all  over  the  country,  the  au- 
jrrt>jrate  of  wliicli  is  of  larj^e  ])ro|)ortions.  Certainly,  the 
activity  in  en«rineerinjr  work  is  nuich  {greater  and  tlie 
outlook  for  the  Tnture  is  I'ar  hriirliter  than  seeincnl  at  all 
likely  six  months  apt. 

■*■ 

Aithou.irh  the  last  decade  has  witnessed  much  projrress 
in  the  introduction  of  water  meters,  by  far  the  lar<,'er  part 
of  the  water  supi)lied  in  tlie  Tnited  States  is  still  sold  by 
LMiess.  This  is  ai)surd  and  unjust,  and  it  eucouraf^es  that 
useless  and  almost  criminal  waste  of  water  for  which 
American  cities  are  notorious.  Sellin.ii'  water  by  irucss 
encourages  waste  of  life  as  well  as  of  ])roperty,  because  it 
reiulers  increasinjrly  difficult  the  problem  of  providing 
sutlicient  quantities  of  ))ure  and  wholesome  water.  undi!r 
adequate  jiressure.  Water-works  officials  are  a  unit  in 
favor  of  selling  water  by  meter  instead  of  by  guess.  The 
growing  demand  for  efficiency  and  economy  in  municipal 
affairs  will  aid  the  movement  already  well  under  way  to 
sell  water  by  meter  measurement  only. 

We  deem  it  proper  to  call  attention  in  this  place  to 
the  advantages  to  both  engineers  and  contractors  of  the 
facilities  afforded  in  the  office  of  Exgineering  News 
for  the  filing  of  plans  and  specifications  on  work  for 
which  bids  are  advertised  and  on  which  general  compe- 
tition is  desired.  A  very  heavy  expense  is  incurred  by 
contractors  in  traveling  from  place  to  place  where  w'ork 
is  to  be  let,  to  examine  the  ])lans  and  specifications, 
which  are  usually  filed  in  the  office  of  tlie  engineer  for 
the  city  or  com])any  undertaking  the  work. 

New  York  City  is  by  far  the  greatest  headquarters 
for  contractors  in  this  country.  Plans  and  specifications 
which  are  open  to  the  inspection  of  ])idders  in  Xevv  York 
City  are  made  availal)le  to  many  contractors  who  would 
not  incur  the  expense  of  a  journey  to  the  site  where  the 
work  is  to  be  performed  merely  on  the  chance  of  secur- 
ing the  contract. 

It  may  be  said  that  contractors  generally  desire  to 
inspect  the  site  where  work  is  to  be  carried  out  before 
bidding  on  it.  If  the  plans  and  specifications  are  on  file 
in  New  York,  however,   the  contractor  having  an  otly^e 


oi'  a  repi-esentati\('  there  can  examine  them  and  deter- 
mine wliether  it  is  worth  his  whih;  to  \isit  \\\c  site;  and 
>nliniit   a   hid. 

There  is  a  xery  large  ila~-  uf  runtrarts.  moreover,  on 
uliicli  the  |i|an>  and  sjiecilii  at  mn-  tell  the  wholr;  story. 
We  refer  In  cuiit  facts  fur  niarlmieiy  and  sui)plieH. 
New  York  is  by  far  the  laigest  market  in  the  country 
I'nr  everything  of  this  soil,  and  purchasers  filing  their 
|ilans  and  specifications  f(ir  such  contracts  in  our  office 
<an  secure  the  competition  of  bidders  who  would  not 
make  a  journey  to  some  other  city. 

This  service,  which  ENGiXEEiii.VG  Nk\v.s  renders  to  its 
readers  free  of  charge,  is  of  especially  great  value  in 
connection  with  foreign  contracts.  p]ngineers  in  any  part 
iif  the  world,  desiring  to  make  important  purchases  of 
engineering  materials  or  machinery  on  plans  and  speci- 
fications, can  forward  a  set  to  tliis  office  for  filing  and 
thus  make  them  available  to  a  large  circle  of  res])onsiljle 
bidders. 
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Private  water  companies  in  New  Jersey  and  elsewhere 
will  do  well  to  take  careful  note  of  the  decision  rendered 
in  April  of  this  year  by  the  State  Supreme  Court  of 
New  Jersey.  The  case  was  on  appeal  from  a  verdict  of 
$750  awarded  B.  Henry  Jones  against  the  .Mount  Holly 
Water  Co.  to  recover  expenses  and  loss  of  time  due  to 
the  illness  of  three  of  the  plaintiff's  children  from  ty- 
])lioid  fever  or  paratyphoid,  beginning  in  January,  1912, 
during  an  outbreak  of  typhoid  in  Blount  Holly.  The 
plaintiff  had  paid  the  comi)any  $2!). 50  in  advance  for  a 
year's  water-supply,  coverin<j:  the  period  during  which 
the  illness  occurred. 

The  court,  in  reviewing  the  testimony  and  law  of 
the  subject,  held  that  there  was  evidence  that  the  water- 
supply  was  polluted  with  sewage  and  that  the  company 
had  known  of  the  evidence  for  three  and  a  half  years 
prior  to  the  epidemic.  It  also  held  that  there  was  a 
contractual  duty  on  the  part  of  the  company  to  supply 
the  plaintiff  with  pure  and  wholesome  water.  Two  para- 
graphs expressing  this  view  may  l)e  quoted  from  the  de- 
cision, as  follows : 

It  must  be  borne  in  mind  that  the  defendant  company  was 
in  the  water-supply  business  for  profit.  The  plaintiff  had 
paid  for  the  supply  which  he  was  to  receive  in  advance. 
Hence,  it  became  the  duty  of  the  defendant  company  to  give 
to  the  plaintiff  water  fit  for  domestic  purposes,  including 
fitness   for   drinking. 

Water  is  a  necessity  of  life  and  one  who  undertakes  to 
trade  in  It  and  supply  customers  stands  in  no  different  posi- 
tion to  those  with  whom  he  deals  than  does  a  dealer  in  food- 
stuffs. He  is  bound  to  use  reasonable  care  that  whatever  i.s 
supi)lied  for  food  or  drink  shall  be  ordinarily  and  reasonably 
pure  and   wholesome. 

The  court  cites  ajjprovingly  a  clau.se  in  the  contract 
between  Jersey  City  and  Flynn  (the  Jersey  City  Water 
Supply  Co.)  which  provided  that  the  water  delivered  to 
Jersey    City   "should    be    pure   and    wholesome   and    free 
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from  pollution  deleterious  for  drinkins  and  domestic 
purposes."  The  court  alao  cites  with  approval  a  de- 
claration (Peffer  V.  Penn.  Water  Co.,  221  Penn.  578: 
70  Atl.  Eep..  870)  "that  pure  and  wholesome  water  nec- 
essarily means  such  as  is  reasonably  free  from  bacteria 
and  coll,  or  any  other  infection  or  contamination  Avhich 
renders  water  unfit  for  domestic  iise  and  imsafe  and 
dangerous  to  individuals."  Moreover,  it  was  necessary 
for  the  plaintiff  to  do  no  more  than  make  it  "reasonably 
appear  that  the  drinking  water  was  the  probable  eflficient 
cause  of  the  typhoid  fever." 

Compared  with  many  of  the  earlier  decisions  in  cases 
of  like  general  import  this  one  certainly  shows  that  much 
progress  has  been  made  toward  holding  a  water  company 
financially  liable  for  sickness  caused  by  the  distribution 
of  unsafe  water  for  domestic  uses. 

m 

In  Engixeerixg  Xews,  ilar.  11,  1915,  p.  197,  in  com- 
menting on  the  recognition  by  Congress  of  the  service 
rendered  by  the  engineer  officers  on  the  Panama  Canal 
work,  we  referred  to  the  service  rendered  by  the  late 
Alfred  Noble  and  a  number  of  other  civilian  engineers 
in  connection  with  the  original  selection  of  the  Panama 
route  for  the  canal.  We  made  no  attempt  to  make  the 
list  complete,  for  there  were  many  engineers  who  de- 
served credit  in  connection  with  that  important  deci- 
sion. 

Our  attention  has  been  called,  however,  to  the  prom- 
inent part  played  by  the  late  George  S.  Morison  in 
the  selection  of  the  Panama  route.  Those  who  know 
something  of  the  inside  history  of  the  Isthmian  Canal 
Commission  of  1899-1901  state  that  JLr.  Morison  was 
probably  the  most  influential  man  on  tluit  commission 
in  securing  the  adoption  of  the  Panama  route. 

As  many  of  our  older  readers  will  recall,  that  com- 
mission was  made  up  of  the  members  of  the  previous 
Nicaragua  Canal  Comnnssion,  Admiral  Walker,  Colonel 
Ilains,  and  Professor  ITaupt ;  and  of  Alfred  Nol)le,  who 
had  served  on  the  Nicaragua  Canal  Commission  of 
1895;  Colonel  Ernst,  of  the  Corps  of  Engineers;  ^^essrs. 
George  S.  Morison  and  William  IT.  Burr;  Senator  Pasco 
of  Florida,  and  Prof,  Emory  P.  Johnson. 

Of  all  tliese  men  .Mr.  ^lorison  had  the  most  douiinating 
and  forceful  personality.  His  professional  work,  it  is 
true,  had  been  largely  confined  to  the  field  of  bridge 
engineering,  but  he  owed  liis  engineering  success,  not 
to  his  great  technical  knowledge,  but  to  his  com- 
manding ])ersonal  (pialitics.  lie  was  personally  the  very 
antithesis  of  Mr.  Noble,  who  was  quiet  and  retiring  in 
dis|)osition  and  likely  to  be  unappreciated  save  by  those 
ca|)able  of  recognizing  his  renuirkabiy  sound  judgment. 

In  the  reorganization  of  the  commission  .Mr.  .Mori.son 
niulcrtook  the  investigation  of  tiie  Paiuima  route.  Under 
tliese  circuinstances  he  would  l)e  extremely  likely  to  be 
(he  leader  in  the  advocacy  of  that  route  in  the  commis- 
sion. There  is  little  doul)t  that  some  of  tlie  other  nu-m- 
bers  of  the  commission  were  strongly  disposed,  at  the 
outset  at  least,  to  favor  the  Nicaragiui  ro  ite.  The  task 
of  convincing  them  of  the  superior  advantages  of  the 
Panama  loute  naturally  fell  to  .Mr.  .Morison,  and  that 
be  was  fully  competent  to  perform  this  task  no  one  who 
kiii'w  liiin  would  iloulit. 


ilr.  ^lorison  was  one  of  the  great  engineers  of  his 
generation,  and  it  is  proper  that  his  important  contribu- 
tion to  the  Isthmian  canal  enterprise  should  be  known. 

ILoia^©!'  Csvs^-=l2=oia  Pipe 

Among  the  exhibits  at  the  convention  of  the  American 
Water  Works  Association  a  year  ago  perhaps  none  at- 
tracted more  attention  than  the  Ifi-ft.  lengths  of  cast-iron 
pipe  shown  by  the  Amerit-an  Cast-iron  Pipe  Co.  At  that 
time  only  a  few  cities  had  tried  the  pipe,  but  now  it  has 
been  laid  or  ordered  by  scores,  if  not  hundreds,  of  cities 
and  companies. 

Inquiries  which  we  have  made  have  brought  out  ex- 
pressions of  ahnost  universal  satisfaction  with  the  16-ft. 
length  of  pipe,  and  no  out-and-out  disapproval.  Truth 
compels  us  to  say,  however,  that  most  of  the  users  who  re- 
sponded to  our  inquiries  do  not  seem  to  have  kept  such 
records  as  would  enable  them  to  make  an  exact  comparison 
of  the  merits  of  the  16-ft.  and  the  12-ft.  lengths. 

The  advantages  of  the  16-  over  the  12-ft.  lengths  of 
pipe,  as  stated  by  a  number  of  water-works  superinten- 
dents and  contractors,  are:  25%  less  of  (1)  lengths  of 
pipe  to  unload  from  cars,  load  to  and  unload  from  wagons 
and  lower  into  the  trench;  (2)  l)ell  holes  to  dig;  (3) 
joints  to  calk;  (4)  lead  and  jute  to  supply.  To  these  sav- 
ings there  is  added  by  W.  S.  Rathell,  Supervising  Engi- 
neer, Texas  Power  &  Light  Co.,  Waco.  Tex.,  25%  less 
leakage  hazard. 

On  a  job  consisting  of  18,000  ft.  of  4-in.  and  3000  ft. 
of  6-in.  pipe  at  Douglass,  Kan.,  Joseph  O'Neil,  of  the 
O'Neil  Construction  Co.,  Leavenworth,  Kan.,  stated  that 
the  dry  hard  digging  encountered  made  the  labor  saving 
due  to  25%  fewer  bell  holes  very  welcome. 

J.  R.  Sutherlin,  of  the  Sutherlin  Construction  Co., 
of  Kansas  City,  Mo.,  states  that  his  company  has  used 
only  16-ft.  lengths  since  these  were  available  and  that 
the  saving  in  laying  is  about  2c.  per  ft.  This  agrees  fair- 
ly well  with  the  experience  of  C.  O'Leary,  Superintendent 
of  the  Light,  Water  and  Gas  Department  of  Newton, 
Iowa,  who  laid  -11  lengths  (492  ft.)  of  4-in.  cast-iron  pipe, 
each  12  ft.  long,  for  $65.87,  or  13.4c.  per  ft.,  and  the  same 
number  of  16-ft.  lengths  of  4-in.  pipe  (656  ft.)  for  $76.01, 
or  11.6c.  per  lin.ft.,  including  all  labor  and  all  joint- 
ing nuiterial,  but  not  the  pipe  itself. 

Two  reports  agree  in  stating  that  the  saving  in  labor, 
lead,  etc.,  for  the  Hi-ft.  pipe  is  just  about  offset  by  the 
extra  price  charged  for  the  pipe.  Thus  W.  0.  Bickel- 
haupt,  of  the  Des  Moines  Iron  &  Bridge  Co.,  says  that  on 
maciiine-trcnch  work  the  cost  of  laying  16-ft.  pipe  "has 
been  just  a  trifle"  less  than  that  of  laying  12-ft.,  but 
the  pipe  costs  more  and  the  "breakage  is  greater."  Cost 
figures  for  hand-trench  work  are  not  yet  available  to  this 
company.  Likewise  the  N.  S.  Shernuin  Maihine  &  Iron 
Works,  of  Oklahoma  City,  Okla.,  .says  that  the  "premium 
of  $1  a  ton  on  the  16-ft.  pipe,"  the  "additional  cost  of 
handling,  and  the  increased  amount  of  breakage  practical- 
ly oll'set  the  saving  in  the  lead  joints  and  lu'll  holes." 
'hiis  ioni|mny  also  states  that  the  16- ft.  pipe  requires 
more  care   with    the   trench   grade    than    docs   the    12-ft. 

So  far  as  the  replies  state,  nu)st  of  the  16-ft.  pipe 
has  been  used  on  straight  or  relatively  straight  runs.  One 
num  said  he  had  had  no  troui)lc  with  it  on  curves  and 
another  thought  that  shorter  lengths  would  have  to  be 
siilislitiitcd  (iM  (  wrvcs. 


M.iv  li.  1!m:. 
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Wliilc,  as  we  liavt-  aln-ady  slated,  few  (((iiiiiloti'  ilala 
are  availaliti',  tlu'  j^i-ncral  lonsi'iisus  <if  o|iiiii(»ii  is  favoialilc 
to  tho  lli-ft.  loiiu'tlis  of  |>i|H'.  For  llu!  siiiallcr  iliaiiiottTH 
•ml  uiulor  favDialilc  (ondilioiis  it  si'cms  likely  that  the 
use  of  the  loiiuer  pipe  leiif,'ths  will  prove  to  he  advaii- 
tn>;eou8.  Ueliabic  eost  data  on  the  suhjeet  would  he  wel- 
t'liie. 

X 

Sofflme   NottaEjIle    Testis   off  Car 
Resists^  in^ce 

There  are  plenty  of  (hita  availal)le  in  railway  literature 
oil  the  resistance  of  railway  trains.  Ij'ew  oxperinicnt.s  have 
iM'en  made,  however,  to  determine  the  resistance  of  indi- 
vidual ears.  The  practical  value  of  such  tests  will  be 
evident  to  every  entrinwr  who  has  the  responsibility  of 
tvnstrmting  a  freijjht  yard  with  one  or  more  tracks  down 
which  cars  are  to  run  by  gravity.  The  jjrade  must  l)c 
stiH'p  enough  so  tliat  a  car  will  not  eome  to  a  stop  upon 
it.  hut  not  so  steep  that  the  car  will  reach  a  danjierous 
sjK'cd  in  ease  it  is  runninj;  free  without  a  brakcman.  The 
problem  comes  in  on  a  lari^o  scale  in  the  design  of  gravity 
sorting  yards. 

To  obtain  accurate  data  for  use  in  constructing  such 
vards  an  elaborate  series  of  tests  has  been  carried  out  by 
Prof.  C.  L.  Kddy,  of  the  Case  School  at  Cleveland.  The 
tests  were  made  in  the  gravity  sorting  yard  of  the  Lake 
Shore  &  Michigan  Southern  Ry.  at  Collinwood,  Ohio. 
A  full  description  of  the  tests  is  given  in  a  paper  by  Pro- 
fessor Eddy  in  the  BiiUciin  of  the  American  Railway  En- 
gineering Association  for  March. 

The  method  of  making  the  tests  was  simple.  Cars  which 
were  pushed  over  the  hump  in  the  ordinary  routine  opera- 
tion of  the  yard  liad  tlicir  velocity  accurately  determined 
to  0.01  sec.  by  an  electric  chronometer  as  they  passed  two 
dilTerent  points  on  the  south  ladder  track  about  400  ft. 
ajiart.  By  comparing  the  change  of  velocity  of  the  cars 
in  passing  over  this  stretch  of  track  with  the  force  im- 
parted to  the  car  by  the  downgrade  of  the  ladder  track, 
1.135%,  the  resistance  of  the  car  was  accurately  deter- 
mined. The  speeds  of  the  cars  were  generally  low,  the 
range  being  from  8  to  15  mi.  per  hr.  The  wind  velocities 
at  the  time  of  the  test  were  generally  not  over  20  mi.  per 
hr. ;  hence  the  air  resistance  to  the  motion  of  the  car 
was  in  general  small  and  could  practically  be  omitted 
from  consideration. 

Passing  now  to  the  discussion  of  the  results  obtained 
from  the  tests,  the  first  notable  feature  is  the  high  aver- 
age resistance  observed.  This  average  was  21.7  lb.  per 
ton  in  one  series  of  tests  and  22.3  lb.  per  ton  in  the  other 
series,  made  a  year  later.  A  part  of  this  high  resistance 
is  explained  by  the  fact  that  the  cars  were  running  down 
the  ladder  track  over  switches  and  frogs,  where  the  re- 
sistance is  undoubtedly  more  than  on  ordinary  unbroken 
rail.  Another  factor,  probably,  in  producing  the  high 
resistance  is  that  the  cars  had  run  only  a  short  distance 
at  the  time  their  speed  was  taken.  It  may  be  assumed 
that  the  cars  to  he  sorted  had  been  standing  in  the  receiv- 
nig  yard  long  enough  at  least  to  have  the  journals  cool 
tf  before  they  were  pushed  over  the  hump  by  the  drilling 
iigine.    Various  tests  indicate  that  car  resistance  is  ma- 

rially  reduced  after  a  car  has  run  far  enough  to  have  its 
journals  well  warmed.  A  set  of  observations  made  when 
the  thermometer  was  at  20°  F.,  which  were  not  included 
in  the  average  given  in  the  preceding,  showed  a  car  resist- 


iirirc  of  iJli.S  III.  per  ton,  conforming  to  the  well-known 
ruii'  that  car  resistance  increases  ok  the  temperature  low- 
ers. 

Ail  these  (igun's  for  resistance,  as  st-ated  h(;for(!,  are 
ex<('i'dingly  high  com|)ared  with  the  formuhiH  in  general 
use  for  computing  train  resistance.  For  example,  Hen- 
derson's formula  for  the  resistance  of  trains  behind  the 
tender  at  a  speed  of  10  mi.  per  hr.  is  /?  =  .3.5  times  the 
weight  of  the  train  in  tons  -|-  50  times  the  nuiidier  of 
cars  in  the  train.  The  second  term  in  this  formula  is 
added  to  allow  for  the  increased  resistance  of  empty  cars 
over  loaded  cars.  By  this  formula  the  resistance  of  a  sin- 
gle car  weighing  with  its  loail  50  tons  would  be  ly^  II). 
per  ton,  or  less  than  one-fourth  that  shown  by  Professor 
Eddy's  testw.  Other  formulas  in  general  use  give  a  train 
resistance  of  only  5  to  7  lb.  per  ton  for  modern  high-ca- 
pacity <ars.  There  are,  in  \';ui,  no  train-resistance  tests 
on  record  wiiich  show  any  such  liigli  resistance  to  the 
movement  of  the  car  as  is  indicated  by  these  tests  of  single 
cars  l)y  Professor  Eddy. 

Besides  the  high  resistance  of  the  cars  tested,  the  wide 
variations  in  the  resistance  of  the  cars  is  a  noteworthy 
feature.  A  few  of  the  cars  showed  very  low  resistance,  one 
as  low  as  li/^  lb.  per  ton  and  another  6  lb.  per  ton. 
These  results  were  so  far  below  all  the  other  results  ob- 
tained that  some  error  may  possibly  have  occurred  in 
the  observations  or  computations.  A  large  number  of 
the  cars  tested,  however,  showed  resistances  of  from  11 
to  10  lb.  per  ton. 

At  the  opposite  e.xtreme,  certain  cars  showed  phenome- 
nally high  resistance.  One  car  showed  a  resistance  of 
41.8  lb.  per  ton,  another  of  36.3  lb.,  another  of  35.6  lb., 
while  several  were  above  30  lb.  It  is  comparatively  easy 
to  account  for  these  cases  of  exceptionally  high  resistance. 
The  brake  rigging  may  have  been  stiff  enough  to  keep  the 
shoes  pressed  against  the  wheels,  or  trucks  out  of  square 
may  have  caused  the  flanges  to  hug  the  rail  and  produce 
particularly  high  resistance  in  nuining  over  the  switclies 
and  frogs. 

That  a  considerable  variation  in  resistance  of  cars 
does  occur  is  a  matter  of  common  observation  in  the  op- 
eration of  gravity  switching  yards.  Probably  the  largest 
element  in  variation  of  car  resistance  is  journal  friction. 
It  is  known  from  both  laboratory  tests  and  from  practice 
that  a  car  journal  in  first-class  condition  with  a  well-fit- 
ting bearing,  thoroughly  lubricated,  will  run  with  an  ex- 
tremely low  coefficient  of  friction  when  once  the  film 
of  oil  is  established  between  the  journal  and  the  bearing. 
On  the  other  hand,  it  is  well  known  that  under  the  actual 
conditions  of  railway-freight-car  operation,  with  the  lu- 
brication and  packing  of  journal  Iwxes  performed  at 
irregular  intervals,  with  wide  variations  in  the  condi- 
tion of  the  journal,  the  wear  of  the  bearing  and  its  ad- 
justment, there  is  a  wide  variation  in  the  friction  of  car 
journals.  It  is  probable  that  these  variations  alone  would 
be  sufficient  to  account  for  most  of  the  range  between  the 
higher  and  lower  values  found  in  Professor  Eddy's  tests. 

In  analyzing  the  results  of  his  tests  Professor  Eddv 
concludes  that  in  gravity  classification  yards,  if  it  is  de- 
sired to  insure  that  there  shall  be  no  slackening  of  speed 
oi  the  cars  while  running  down  the  ladder  from  which 
th?  classification,  tracks  lead,  the  grade  of  the  ladder 
should  be  1.65%.  If  this  were  done,  however,  it  would  he 
necessary  to  apply  brakes  on  nearly  all  the  cars  to  contro' 
their  speed  and  ])revent  them  from  striking  the  turn-out 
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curve  at  a  speed  too  hisrh  for  safe  operation.  On  the  Col- 
linwood  ladder  track,  with  its  grade  of  1.1T5%,  cars 
with  the  average  resistance  ran  down  the  ladder  at  practic- 
ally uniform  speed.  Cars  of  higher  resistance  than 
the  a\erage  slackened  speed  and  the  cars  of  lower  resist- 
ance gained  in  speed.  There  were,  however,  very  few 
ears  tested  whose  speed  increased  to  materially  over  15  mi. 
per  hr.  in  running  down  the  ladder.  On  the  other  hand, 
the  cars  which  slowed  down  did  not  slacken  speed  enough 
to  offer  any  serious  hindrance  to  operation ;  and  it  may  be 
questioned,  therefore,  whether  it  would  be  wise  to  increase 
the  ladder  track  grade  to  the  extent  suggested  by  Pro- 
fessor Eddv. 


)Si<tlhairag   aia   WsitleiP=Woir'fi^s 


The  pleasant  practice — for  the  bathers — of  taking  a  dip 
in  reservoirs  from  which  city  drinking  water  is  supplied 
has  given  much  concern  to  water-works  authorities  in 
various  parts  of  the  country.  Of  all  the  states  of  the  Union 
where  one  would  least  e.xpect  trouble  from  that  source 
ilassachusetts  comes  first.  Yet  a  complaint  of  wholesale 
bathing  in  a  reservoir  is  recorded  in  the  last  annual  re- 
port of  the  Water  Board  of  Taunton,  Mass. — and,  sur- 
prising to  relate,  state  officials  were  responsible. 

The  facts  were  these:  Officers  of  the  state  militia  se- 
lected an  old  camping-ground  on  or  near  one  of  the  Taun- 
ton reservoirs  as  a  site  for  a  temporary  camp.     The  offi- 


cers asked  the  water-works  authorities  if  they  had  ob- 
jections, and  were  promptly  given  an  affirmative  reply, 
through  the  Governor,  with  a  request  for  a  hearing.  The 
decision  to  use  the  site  was  made  before  a  hearing  was 
granted.  Assurames  were  given  the  Water  Board  that 
the  water-supply  would  be  protected  and  that  safety  regu- 
lations had  been  made  by  the  Engineer  of  the  State  Board 
of  Health.  The  rule  which  he  laid  down  was  thut  guards 
should  be  "placed  to  prevent  the  danger  of  soldiers  bathing 
in  the  pond."" 

Tlie  camp  was  opened.  l)ut  no  attempt  was  made  by  the 
military  authorities  to  protect  the  water-supply.  On  the 
first  warm  day,  .SOO  "soldiers"  bathed  in  one  of  the  ponds. 
The  next  day,  after  13.5  men  had  gone  into  the  pond, 
guards  were  set.  No  furtlier  bathing  took  place  at  the 
camp  site,  but  it  was  reported  that  there  was  bathing 
elsewhere  in  the  reservoir  at  night. 

From  the  facts  cited  the  Water  Board  draws  the  con- 
clusion "that  the  city  cannot  rely  upon  the  law  or  upon 
the  cooperation  of  others  to  protect  its  reservoirs  from 
pollution  so  long  as  the  public  has  access  to  their  shores. 
Ownership  and  fencing  off  the  shore  front  are  considered 
essential  to  safety." 

This  conclusion  accords  with  general  experience  and  a 
rapidly  growing  practice.  In  fact,  many  cities  are  not 
stopping  short  with  the  acquisition  of  reservoir  shores, 
but  are  acquiring  large  portions  and  sometimes  virtually 
the  whole  of  their  water-works  drainage  areas.  An  inter- 
esting example  of  large  acquisition  of  this  kind  is  afforded 
by  Newark,  N.  J.,  as  descril)ed  elsewhere  in  this  issue. 
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No   Water-"WorS^s  for  Mimm 

Sir — The  inclosed  clipping  from  a  newspaper  in  this 
.state  i.'i  typical  of  the  attitude  taken  by  the  more  ignorant 
people  on  piil)lic  im{)rovements  and  shows  the  general 
tendency  to  believe  that  all  engineers,  contractors  and 
purchasers  of  bonds  are  grafters.  It  is  an  amusing  letter 
and  if  yon  care  to  use  it  in  your  |)aper  you  may  do  so. 

W.  I  J.  Bex  HAM. 

Oklahoma  City,  Okla.,  Ai)r.  :!,  P.U."). 

The  letter,  spelling  and  ail,  is  as  follows: 

Edlter  uf  the   Demercrat: 

Plese  alow  me  to  space  in  yur  valable  paper  to  say  a 
few  words  about  the  water  sltuashion  here  In  Wilburton. 
First  thln»f  that  that  will  did  after  voting  tho  bonds  wiU 
be  to  Klve  inKerneres  a  slice  of  the  $100,000;  then  the  bond 
men  will  Kit  theirs;  then  the  land  oners  will  rU  theirs,  more 
than  the  land  is  worth;  and  we  we  will  have  about  JS.'i.OOO  left 
to  build  the  plant.  And  we  can't  tell  Just  yet  how  many  other 
Krafters  will  Kit  a  slice.  l!ut  we'll  bet  a  coon  sltln  they 
Kit  in  al  rlKht  In  alrlKht.  I  would  be  in  favor  of  RittinK  rid 
to  the  Krafters  before  we  vote  any  kin*?  of  bonds.  Seconb: 
Mow  manf  many  of  us  would  rut  loose  from  the  present  pipes 
and  hook  onto  the  new  when  there  would  be  about  $10  to  $15 
to  boot?  As  long  as  we  have  as  Kood  watter  as  we  have 
now,  I  am  Kolnt;  to  keep  my  pipes  hooked  up  Just  like  they 
are. 

Third:  If  we  vote  these  bonds  they  tell  me  that  our  tax 
wriuld  be  outten  slKht.  It  looks  to  me  Just  like  n  plaster  be- 
iriK  put  on  a   feller's  house  and   lot    for  25  years. 

I  am  not  a  writter  and  ilon't  clamo  to  know  much,  but  I 
do  hope  the  pe(i[>le  will  not  tnnko  us  pay  this  much  for 
watter. 


Hopin  you  will  be  abel  to  read  this  and  will  print  such  as 
you  see  fit,  I  beg  to  remain,   yours, 

truly, 
A  Tax  Payin  Citizen. 

I  Although  sentiments  like  those  expressed  are  far  too 
common,  happily  their  holders  are  not,  or  do  not  long 
remain,  in  the  majority,  else  nearly  every  '"city"  with  a 
population  of  a  thousand  or  two  in  most  parts  of  the 
(oiintry  would  not  l)e  provided  witli  water-works. — 
l'j)iT()i;.  I 

'it? 

T&ae  FlhinlsvdelipS^iaa  Watler=Wor]tes 
Hsiimdncaps  IlS04=Ii9fl4 

Sir — In  \our  issue  of  .Mar.  11.  1!)1.j,  discussing  "Pliila- 
dcl])liia  Water- Works  Problems,"  you  say: 

For  two-score  years  or  more  the  successive  administrative 
heads  of  the  Philadelphia  water-works  have  operated  under 
a   heavy   handicap.  Various   parts   of   the   works,   upon 

which  important  sections  of  the  city  are  dependent  for  their 
supply,  are  liable  to  be  put  out  of  commission  at  any  time 
because  funds  are  not  provided  by  the  appropriatiuK  authori- 
ties flnancial  and  other  reforms  are  needed  before 
the  Philadelphia  water-works  can  be  put  on  a  thorouKhly 
safe  and  economical   basis. 

I  siil)niit  two  quotations,  tiie  first  of  wliicii  tiirows 
light  upon  the  nature  of  the  liaiidicap  mentioned  and  the 
minilicr  of  scores  of  years  during  wliich  it  lias  been  car- 
ried, while  tlie  .second  .seems  to  point  out  flic  "llnaiicial 
and  other  reforms  needed." 


M«v  (i.   I  ill.". 


N  (i  I  \  !•:  !•:  i:  i  n  (i    x  i-;  \vs 
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So  fiir  liiitk  as  ISO  I  (r»i/<>-sc()rt'  yciirs  ii;;").  wluii  tin- 
lMiiliuli'l|'liin  *itv  coiiiitils  wen-  siiiiposcd  to  ]»•  imnlc  up 
of  n-prcsciitativc  mul  worthy  rilizciis,  Ufiijniniii  II. 
lijitrolii',  tlu"  (ii'sijiiuT  iiikI  luiildcr  of  our  lirst  wnlcr-works, 
}i|H')ikiiif,'  from  liiltcr  fxpfriciuc.  \vroti>  lo  Nicholas  I. 
liiHisovi'lt  (the  liiiiiilcr  (if  thi-  <'ii;;inrs,  hrothcr  to  (!ol. 
HiH)si'volt's  f^M'aiitifathci'.  ami  later  liatrolM-'s  sou-iii-law)  : 

FlTBt  llu-  Hub-coiuinltli'i-  of  tin-  W'litPiliiK  Coininltti-o  luUHt 
aanoiit  to  all  iii-rnnncim'nt.  llwn  foiiirs  llit>  WittcrliiK  i'oiiinilttop 
Uiiclf,  thfli  the  Coiniiion  Couiicll,  aiul  the  Scln-t  ("ouiu-ll  — 
iill  ttvarlclouM,   unjust.   I^iioraiit   and   prouil. 

.Mi,>iihio\ous  intornii'iMliu^i  hy  an  iii(om|H'ti'iit  and 
vuinhorsoiiu'  K'^rislativf  iiody  with  the  ])lans  and  opera- 
tions of  supptisedly  expert  oilieials  has  iieen  the  hano  uf 
our  entire  jiuhlii-works  system  from  the  beginninfj.  Evi- 
dently the  framers  of  onr  city  ciiarter  re('ojj;nize(l  this 
faet.  and  souj:lit  to  reiiudy  it  liy  jihicing  the  desijjn  and 
I'xoeution  of  pnlilic  works  in  the  hands  of  men  presum- 
ably qualilied.  and  by  re.<trietinii  the  le<,Mslative  body  to 
its  proper  function  of  findini:  the  nicans  ncccssiuy  for 
carrying  out  the  administralicmV  pLiiis:  for  thiit  ildcii- 
nient  ]>rovides  (and  tliis  is  my  second  (piotationi  ; 

Water-works,  structures   of   every    kind    for   puhlio 

use     .  .     shall  lie  under  the  direction,  control  and  adminis- 

tration of  the   Department   of   Public  Works.  Councils 

shall,  by  greneral  ordinances,  provide  for  the  proper  and  elli- 
clent  conduct  of  the  affairs  of  the  city  by  the  Mayor  and 
several  departments,  .  .  .  but  they  shall  not  p.ass  any 
ordinances  directing  or  interfering  with  the  exercise  of  the 
«xecutive  functions  of  the  JIayor,  Departments,  boards  or 
heads,  or  officers  thereof. 

Yet,  whenever  so  ordered  by  "the  real  masters,  who 
stand  erect  behind  the  throne,"  their  honorable  bodies 
of  butchers,  bakers,  candle-stickniakers  and  so-called 
politicians  refuse  to  ■■])rovide  for  the  proper  and  eflicieiit 
•conduct  of  the  alfairs  of  the  city  by  the  flavor  and 
several  departments,"  and  they  ilo  "pass  ordinances  di- 
recting and  interfering'  with  the  exercise  of  the  executive 
functions  of"'  the  administration  elected  by  the  people 
for  the  purpose. 

John  C.  Thaitwine.  Jh. 

■i'u  S.  Fourth  .St..  I'hiladclpliia.  A\n:  10,  lin.5. 


Sir — In  your  issue  of  Apr.  1.').  lUl-j.  p.  7ln.  \\  .  L.  .Six 
i>tates,  with  reference  to  the  reactions  to  wind-pressure 
acting  on  mill-building  bents,  that  the  suction  on  the  lee- 
ward side  may  amount  to  about  -1:5%  of  the  total  wind 
action,  which  would  tend  to  show  that  the  assumption  of 
equal  reactions  is  nearly  correct. 

The  writer  remembers  having  seen  elsewhere  the  suc- 
tion on  the  leeward  side  rated  as  high  as  this,  but  believes 
that  this  refers  to  sharp-edged  ])lates  of  comi)aratively 
small  dimensions.  Assuming  that  a  suction  of  the  same 
intensity  as  the  direct  wind-pressure  occurs  on  the  lee- 
ward side  as  far  as  2-:!  ft.  from  the  edge  and  that  the 
diameter  exposed  to  the  wind-pressure  is  8-10  ft.,  the 
above  estimated  value  may  be  correct.  The  suction  will, 
however,  have  very  little  influence  on  a  mill  building  50 
ft.  high,  60  ft.  wide  and  several  hundred  feet  long.  As- 
suming, for  the  sake  of  the  argument,  that  the  suction  on 
the  leeward  side  of  the  mill  building  is  50%  of  the  total 
wind  force,  then  the  reactions  are  equal  and  are  V2  ^^• 
but  the  bending  moments  at  the  kneebraces  are  also  equal 
and  are  Vt  Ph ,  which  is  even  smaller  than  the  f\  Ph  that 
T  suggested.     The  suction  must  be  understood  as  a  uni- 


fiiiiiiU   dislrdiulcd  force  ai  ling  on  the  Icr^wm-d  sidi;  of  the 
building. 

ifetiirniiig  to  the  main  qiieslion;  The  aggregate  of  tin' 
bending  moments  on  both  columns  al  the  kncebraceK  iK 
'/j  /'/;.  'I'o  assume,  as  is  ordinarily  lionc,  that  tiii.s  mo- 
ment occurs  at  the  kiieebrace  of  the  leeward  column  is  ti) 
assume  that  there  is  no  moment  at  all  at  the  kiieebrace  of 
the  windward  column — which  is  inconsistent  wilb  the 
elastic  tluiory  and  instantly  strikes  people  as  nnr('asonal)le, 
when    iheii-  iitlentinii    i,-  ralleil   tcj   it, 

( '.  I;.  ( 'iii;isri;\.si:\. 

■i\-ii  .\lpiiie    I'liiec,  CinciniiMli,  Ohio,  .Apr.    ID,    1!)|.V 
y\ 

Ave  Tlhiese   Comtractoirs   BireaM- 
in^  tlhie  Slhieirinniaim  ILa^yv  ? 

Sir — r  was  recently  told  that  in  a  certain  Ka.stcin 
city  the  general  contractors  have  formed  an  association, 
and  when  a  large  job  comes  up,  no  more  than  ten  are  al- 
lowed til  liid  on  it.  Kacli  man  adds  $500  to  his  bid, 
and  the  .successful  bidder,  as  .soon  as  he  is  awarded  the 
contract,  pays  each  of  the  nine  others  $50  each,  Avhich 
compensates  them  for  the  time  employed  in  figuring  on 
the  job. 

.My  informant  mhiseil  me  that  it  was  surj)rising 
how  eio.sc  the  total  bids  can  nmler  tliis  system.  It  will 
readily  be  seen  that  even  if  a  contractor  did  not  get 
a  single  job  during  the  moiitli.  but  had  an  "npcrtunity 
to  figure  on  four,  the  $::i00  received  would  at  least  pav 
his  overhead  expenses  for  that  period. 

An  organization  of  the  kind  described  looks  to  me 
thoroughly  feasible,  for  when  a  contractor  was  found  to 
be  abusing  the  jirivileges,  he  could  be  summarily  dis- 
missed from  the  organization  with  a  certain  amount  of 
publicity  and,  in  the  event  of  an  architect  or  engineer 
allowing  him  to  figure  on  any  of  his  work,  the  rest  of  the 
contractors  in  the  organization  co\ild  then  refu.se  to  figure 
on  the  job  or  any  other  job  where  similar  conditions 
existed. 

COXTRACTOR. 

Middle  West,  Apr.  25,  1915. 

I  Possibly,  the  contractors  who  are  associated  in  this 
combination  think  that  if  they  do  not  combine  on  the  bid- 
ding price  they  will  not  be  within  the  terms  of  the  Sher- 
man law.  That  seems,  however,  like  skating  on  very  thin 
ice.  There  have  been  several  cases  recently,  indicating 
that  the  Federal  authorities  are  closely  watching  the 
activities  of  trade  associations.  I'liless  the  members  of 
the  association  choose  to  run  the  risk  of  indictment  and 
imprisonment,  they  would  do  well  to  .seek  an  "immunity 
bath"  from  the  new  Federal  Trade  Commission  or.  fail- 
ing that,  to  abandon  their  .scheme. — Editor. J 


A.sp)1hiSiIlti°BIl(OcIfe   Psiveinm©Katt§   aim 
ttlh®  Boro^^lh  off  Maialhsitt^Siim 

Sir — In  KxoiNKKKiNc;  News,  Apr.  1.  is  a  letter  dis- 
agreeing with  some  of  my  statements  in  the  i.ssue  of  Mar. 
18.  under  the  title,  "New  York  City  Experience  with 
As])lialt  Block  Pavements."  For  the  title  [which  was 
written  by  the  editor]  apologies  are  due  for  implying 
boroughs  other  than  Manhattan,  although  the  error  is  a 
very  common  one  and  still  persisted  in  by  the  U.  S. 
Po.st  Office  Department. 
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It  should  be  brought  to  the  notice  of  such  of  your 
readers  as  may  be  interested  that  the  article  was  an 
abstract  of  part  of  the  introductory  remarks  in  my  An- 
nual Report  for  the  year  li)14  of  the  Bureau  of  Higli- 
ways  of  Manhattan.  For  detailed  records  and  tabula- 
tions from  which  my  conclusions  were  drawn  readers  are 
referred  to  my  report  in  full  and  to  those  for  1912  and 
1913.  (The  "l9U  report  is  not  yet  published,  but  the 
two  others  may  be  obtained  by  application  to  the  ottice 
of  the  President  of  the  Borough  of  ilanhattan.) 

Hexky  Welles  Durham. 

Xew  York  City,  Apr.  16.  1915. 


th^<B  TopogiPSipjIhilcsiS  S^s=v©5^  ©If 

Sir — I  was  keenly  interested  in  your  editorial  on 
''Competition  of  a  Government  Bureau  with  Private 
Engineering  Practice"  and  the  correspondence  on  the 
same  subject  in  your  issue  of  Apr.  22. 

As  I  was  in  charge  of  the  .sewerage  investigation  in 
Cincinnati,  which  included  the  topographic  survey  re- 
ferred to  in  the  last  paragraph  of  the  letter  from  the 
Director  of  the  U.  S.  Geological  Survey,  it  seems  en- 
tirely proper  that  I  should  supply  the  facts  in  my  pos- 
session which  bear  on  this  portion  of  the  discussion. 

The  Topographic  Survey  of  Cincinnati  covered  102 
square  miles.  The  firm  of  Brown  &  Clarkson  performed 
all  of  the  planetable  work.  Their  contract  at  first  in- 
cluded but  70  square  miles,  the  area  of  the  city.  Later, 
it  was  decided  to  map  32  square  miles  outside  the  limits 
of  the  city.  At  that  time  it  seemed  impossible  for 
Brown  &  Clarkson  to  take  on  this  additional  work  and 
complete  it  within  a  specified  time.  So,  with  the  full 
knowledge  of  Brown  &  Clarkson  T  took  up  with  the 
officials  of  the  U.  S.  Geological  Survey  the  question  of 
obtaining  assistance  from  that  bureau.  We  asked  for 
a  loan  of  instruments  and  men,  witli  the  full  under- 
standing that  we  would  pay  the  salaries  and  expenses  of 
these  men.  In  no  sense  was  our  projjosition  a  request 
that  the  U.  S.  Geological  Survey  compete  with  private 
engineers. 

However,  assistance  of  any  sort  was  refused,  and  fur- 
ther than  this,  it  was  clearly  stated  in  two  letters  that 
it  was  the  polity  of  the  V.  S.  Geological  Survey  not 
to  enter  into  competition  with  ])rivate  ])arties.  Inclosed 
are  copies  of  these  letters,  for  your  information.  There 
is  nothing  in  them  qualifying  the  refusal  r)f  coopera- 
tion to  the  City  of  (!iiicinnati  on  the  t)asis  that  the  area 
to  be  majiped  was  small  or  that  it  had  been  ])reviously 
mapped,  but  on  the  other  hand,  it  was  distinctly  stated 
and  reiterated  that  it  was  against  the  policy  of  the  Survey 
to  enter  into  competition   with   private  parties. 

As  a  matter  nf  fact,  after  the  Cincinnati  work  was 
started  the  Geological  Survey  liad  two  topographers  re- 
vising the  Cincinnati  sheet.  These  data  might  well  have 
been  secured  tliroii'.di  the  Cincinnati  survey.  Also,  in 
spite  of  the  refusal  of  the  Survey  to  cooperate  witli  us 
even  to  the  extent  of  re|)roducing  our  survey  in  return 
for  the  use  of  dnta,  reprodurtions  of  the  survey,  which 
included  IM  engraved  sheets,  have  iieeii  given  to  the 
IJ.  S.  Geological  Survey  and  are  being  used  in  coniu'c- 
tion  with  the  preparation  of  a  geological  icport  on  tiie 
(Mruinnati  district. 


Personally.  I  indorse  most  heartily  this  policy  of  no 
competition  with  private  engineers  and  am  well  satis- 
fied that  at  the  time  our  request  was  made  the  Survey 
was  in  no  position  to  give  us  the  assistance  desired.  We 
finished  our  work  in  good  shape  and  on  time  and  have  no 
complaint  to  make,  but  the  apparent  abrupt  reversal  of 
policy  in  the  Texas  case  is  very  difficult  to  understand, 
and  it  seems  unfortunate  that  the  Survey  has  not  con- 
sistently adhered  to  its  policy  of  "refusing  to  utilize  its 
organization  to  compete  with  private  engineers." 

H.  S.  Morse, 
Director  Cincinnati  Bureau  of  Municipal  Research. 

804  Xeave  Building,  Cincinnati,  Apr.  26,  191-5. 

Coiraapeftatlnoia    of  felh®    %Jo   So  (Gr®o= 

Ilo^acsil  Suas°v©5^  "^i^^attlh  Pjpavs^t© 

Esa^airaees'ainig''  PifSictlac© 

Sir — There  are  several  points  in  the  letter  of  the 
Director  of  the  U.  S.  Geological  Survey  written  in  reply 
to  my  protest  (published  in  your  issue  of  Apr.  22, 
p.  789)  against  unfair  competition  of  the  U.  S.  Govern- 
ment with  private  engineers,  on  which  I  am  sure  your 
readers  will  appreciate  a  comment. 

While  correspondence  between  the  Houston  Chamber 
of  Commerce  and  the  Director  of  the  XJ.  S.  Geological 
Survey  through  the  medium  of  a  member  of  Congress 
may  have  been  carried  on  some  years  ago,  the  facts  remain 
that  a  member  of  Congress  is  not  a  county  official,  nor  is 
the  Houston  Chamber  of  Commerce  an  organization  pos- 
sessing any  civil  authority ;  neither  has  the  power  to 
transact  county  business.  Furthermore,  Avhile  the  cor- 
res])ondence  referred  to  was  coming  to  a  head,  the  county 
authorities  themselves,  consisting  of  four  commissioners 
headed  by  the  county  judge,  were  advertising  for  bids 
for  the  making  of  the  needed  survey  by  private  engineers. 
Would  these  county  authorities  have  gone  ahead  with 
their  plan  for  advertising  and  receiving  bids  on  this  work 
had  they  been  in  even  indirect  communication  with  the 
Federal  authorities?  To  even  imply  that  such  is  the  case 
would  be  to  challenge  the  good  faith  of  the  call  for  bids — 
a  challenge  which  the  writer  of  this  letter  considers  ab- 
surd and  preposterous. 

As  a  half-truth  is  always  dangerous,  I  must  amend  and 
amplify  that  paragraph  of  the  Director's  letter  in  which 
are  mentioned  the  bids  received  by  the  county.  The  bids 
received  and  opened  by  the  county  judge  on  the  morning 
of  Feb.  10  ranged  from  $27,OOo"  to  $175,000.  The  bid 
sul)mitted  by  the  writer  of  this  letter  in  cooperation  with 
the  lirm  of  Brown  &  Clarkson  was  a  little  over  $119,000. 
This  l)id  was  to  iiu-lude  the  foliowing:  A  topographic 
survey  of  the  entire  county  with  1-ft.  contours  located. 
exce|>t  in  cut-banks  of  streams,  where  the  5-ft.  contours 
were  to  be  located.  It  included  special  large-scale  surveys 
along  streams;  surveys  of  certain  watersiieds  extending 
beyond  the  county  lines;  »-ollection  of  drainage  data,  and 
the  making  of  a  drainage  rejiort  and  plans. 

Tlie  supplenientary  otVer  made  by  the  same  organization 
and  referred  to  in  the  Director's  letter  as  being  some 
$50. ()((()  under  its  formal  bid  was  for  a  toi)ogra])hie  survey 
iinlji.  with  5-ft.  contours  loraled  and  internu'diate  con- 
tours sliflrlird  in.  it  did  not  extend  lieyond  the  county 
lines  and  ilid  not  include  draiiuige  rejiort  and  plans.  This 
olVer  was.  in  fact,  to  nnike  a  survey  i<lenti(al  with  the  one 
|iroposed  by  tiie  Geological  Survey  and  at  a  I'ost  of  $15,- 


Mhv  <;,  i!»i.-. 


!•:  \  (;  I  \  !•;  !■;  i;  i  x  c    \  !•;  w  s 
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lilUl  It'ss  tliiiii  tlii'ir  I'stmiali'  of  llic  cdsl  <if  llir  wmk.  I 
liclit'Vi'  Uial  tliis  slatciin'iit  clfnrs  ii|i  Uircilnr  Sniilh'.-  :i|>- 
pHiviil    rnisimdt'rstiimlin;,'  (if   (lie   inatlcr. 

Till'  r.stiiiiati'  of  $S0.()0(!  ;,'ivi'ii  ill  llic  writi-r's  Icdcr  nl" 
Apr.  S,  ami  iiIsd  iiU'iitioiuMi  in  (lie  Diri'doi's  reply,  wus 
takoii  from  ii  newspaper  report  of  a  short  aildress  ^'iven  liy 
the  Cliief  (ieojrraplier  of  the  P.  S.  (leolo;rical  Survey 
liefore  the  I*ro<;ressive  Leayne  in  lloiislon.  lie  is  ered- 
iteil  with  haviiij;  said  : 

th«>  work  of  11  to|inKi'a|)lil('iil  mirvry  of  HiirrlH  roiinty 
will  I'oxt  oil  an  iivcriiKo  of  liotwccii  JTiO  and  $60  a  Miiuarc 
iiille.  or  nbout    $SO.0on   for   thi>   <'titlrt>   iomI. 

If  we  neeept  the  area  of  Harris  County  ji^iven  liy  the 
r.  S.  Census  as  heiiijr  eorreet,  namely,  I,f)r)S..")(;n  anc>, 
the  cost  ]>er  s(]uare  niil(>  iriven  al)o\e  would  make  the  IoImI 
east  for  the  survey  of  the  rountv  lielweeu  $S'J.7i>()  mikI 
*SI!),-v'IO. 

The  writer  is  not  fiiun'linr  with  ihi'  details  of  eoilpera- 
tion  under  whieh  the  survey  of  the  Fifth  Louisiana  Levee 
nistriet  mentioned  in  the  Direetor's  letter  was  nunh'.  Me 
IS  iiware  that  in  an  apparently  similar  case,  that  of  the 
Tiillrthatehie  Drainaj^e  District  in  ^lississippi,  the  (iov- 
eruor  of  the  state  joined  the  president  of  the  drainage 
district  in  entering  into  contract  with  tiie  V.  S.  (Jcologieal 
Survey.  If  a  similar  condition  ohtaiiied  with  regard  to 
the  Louisiana  work,  or  if  hy  act  of  legislature  the  Fiflli 
fiouisiana  Levee  District  was  made  a  state  undertaking, 
then  the  work  done  there  comes  within  the  wcll-estab- 
li.shed  precedents  for  state  cooperation  and  is  not  a  prece- 
flent  u]K)n  which  to  hang  justification  for  the  Harris 
County  work. 

If.  however,  such  is  not  tlic  case,  and  the  Louisiana 
work  was  done  under  direct  contract  Ijetween  tiie  Direc- 
tor of  the  Geological  Survey  and  the  president  of  the  Fifth 
liouisiaiia  Levee  District,  then  it  is  not  only  another  case 
of  flagrant  comi)etition  witii  private  engineers,  hut.  it 
seems  to  me.  a  direct  violation  of  that  clause  of  the 
organic  act  creating  the  U.  S.  Geological  Survey  (Mar. 
X  1879).  which  says: 

And  that  the  Director  and  members  of  the  Geological 
Survey  shall  have  no  personal  or  private  interests  in  the 
lands  or  mineral  wealth  under  survey,  and  shall  execute  no 
"urveys   or   examinations    for   private    parties   or   corporations. 

Concerning  the  last  paragraj)!!  of  the  Director's  letter 
I  can  only  say  that  the  reason  given  therein  for  refusing 
to  cooperate  iu  a  topographic  survey  of  the  City  of  Cin- 
cinnati is  new  to  the  writer  and  in  no  way  resembles  the 
one  given  something  over  two  years  ago  when  the  writer 
was  Kngineer  in  Charge  of  the  To])ogra])hic  Survey  of 
1013  of  the  City  of  Cincinnati. 

I  must  close  this  letter  with  a  (luestion,  the  answer  to 
iliieh  will  surely  intere.st  all  engineers  having  to  do  with 
topographic  surveys.  In  contributing  .S-aOOO  toward  the 
cost  of  the  Harris  County  survey  as  representing  the 
Federal  Government's  interest  in  that  survey,  is  it  to  be 
understood  that  this  is  what  it  would  cost  the  Geological 
Survey  to  make  its  standard  ty))c  of  to])ograi)hie  survey 
over  that  area?  Putting  it  a  little  differently,  are  the 
topogra])hic  surveys  made  by  the  (Geological  Survey  in 
other  parts  of  the  country  where  conditions  are  similar 
to  those  in  Harris  County  costing  only  about  $3  per 
square  mile,  or  is  Harris  County  more  a  benefactor  than 

l)eneficiary  ? 

IIr<;H    C.    MlTCHKLL. 

181.5  U  St..  X.  W..  Washington.  D.  C,  Apr.  23.  1915. 


TlhiG  Stat^as  of  thic  J&siigimeer 

Sir  1 1  !>  hard  to  Idl  frnin  "CimI  i'lngiiMfcr's"  Idler 
(  l*;v<ii\i:i;iti\<i  .\i;ws,  .\pr.  !."•.  I'.M.").  p.  712)  whether 
his  comparison  of  tin-  olliccs  of  hi,-  ronfrcl'n-'s  is  irony  or 
not. 

In  making  I'lHiiparisons  witli  I  he  other  learned  profes- 
sions one  important  point  is  generally  overlooked — tlu; 
limited  scope  for  the  independent  practicing  engineer. 
I'lveii  small  villages  boast  of  one  or  more  doctors,  and 
every  village  of  a  few  hundred  inhahilants  can  KU|)port 
a  lawyer;  because  every  person  at  soiik!  tinu;  iiec'ds  the 
services  of  a  |)hysician  and  many  are  obliged  to  eiii|)loy 
a   lawyer  in   times  of  troulilc 

There  is  little  rieiiiaiid  for  the  engineer,  liowever,  oiit- 
>idr  the  various  jiuitlic-service  cori)oralions  and  the 
ninniri|)al  and  state  governments,  so  that  the  public  have 
little  or  no  personal  interest  in  his  work  and  are  too  easily 
led  away  by  the  delusive  rhetoric  of  the  |)rofessioiial  poli- 
tician. If  the  worth  ami  vvoik  of  the  engineer  were 
appreciated  by  the  puhlic  an  "iKHinoiis  amount  of  annual 
waste  could  be  eliminated,  hut  nntil  the  engineering  pro- 
lession  has  educateil  the  public  into  the  need  for  its 
>cr\ices  vvc  will  continue  to  heai'  coniplaiiit.^  regarding 
the  ■"Status  of  the  Fngineer." 

C.    D.    XoitTON. 

Sudluiry,  Out.,  Apr.  20,   191.5. 


Sir — I  graduated  from  an  Eastern  university  who.se 
professors  were  sought  to  do  outside  work.  I  never  knew 
of  their  com))eting  for  it.  I  would  not  send  a  sou  of  mine 
to  any  engineering  college  whose  ]jrofessors  were  not  well 
known  in  the  engineering  ]jrofession  for  their  engineering 
work  as  well  as  their  teaching.  They  are  the  only  teachers 
who  make  theory  and  practice  fit  together  smoothly. 

In  order  to  keep  any  man  at  his  best  there  must  be 
adequate  compensation  for  his  labor.  The  college  professor 
who  does  outside  work  should  be  allowed  to  receive  the 
compensation  for  it.  If  a  jirofessor  gives  the  required 
number  of  hours  per  week  to  his  teaching,  which  at  most 
is  about  forty,  what  he  does  with  the  rest  of  his  time 
should  concern  no  one  but  himself.  Any  regulation  upon 
the  e.xtra  earnings  of  a  professor  is  just  as  contemptible 
as  was  the  act  of  the  Deau  who  offered  to  furnish  free 
student  labor.  In  all  but  one  ca.se  that  has  come  under 
my  observation,  students  doing  work  on  professors'  out- 
side practice  have  been  paid ;  and  both  the  experience  and 
the  money  were  appreciated.  Some  of  my  professors  I 
have  known  to  work  fourteen  hours  a  day  for  long  periods, 
and  none  of  them,  so  far  as  I  know,  gave  scant  time  to 
their  students. 

J.   II.  M. 

San   Francisco.  Apr.   13.  1 !)!."). 


A  formula  for  computing  the  stresses  in  large  washers — 
annular  disks  supported  near  the  outer  edge  and  loaded  at  the 
inner  edge  or  over  the  entire  surface — is  desired  by  F.  W 
Salmon.  ni6  North  20th  St..  Birmingham,  Ala. 
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Acting  under  provisions  of  the  act  creating  it,  the  New 
Jersey  Harbor  Commission  has  recently  looked  into  the 
question  of  shore  protection  on  beaches  of  the  state,  in  re- 
sponse to  requests  for  aid  from  the  municipalities  of  Long- 
port  and  Stoneharbor. 

To  this  end  the  Chief  Engineer  of  the  Commission,  B. 
F.  Cresson,  Jr.,  Jersey  City,  has  submitted  a  design  for 
shore-protection  works  to  be  used  under  the  conditions 
common  to  the  beaches  of  New  Jersey ;  that  is,  a  flat  slop- 
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itig  lii'iiib  with  (■onipiiriitiscly  low  tidiil  ran; 
sioiial  very  bigli  water  and  (■xcccdingly  scvcic  wave  ac- 
tir)ii  under  the  impulse  of  easterly  winds.  The  Chief  En- 
gineer suliiiiits  as  his  opinion  that  a  eonipreliensi\c  study 
(if  the  eoast  front  of  .N'ew  Jersey  wouhl  he  a  very  prolit- 
ahh'  tiling  fur  the  state  to  undertake,  inasnuieii  as  by  some 
well-thought-out  system  of  coa>t  protection  large  amounts 
iif  money  might  he  saved,  wliieii  are  now  spent  to  repair 
the  regular  damages  done  to  the  structures  along  the  ocean 
Iroiit.     Tlie  prcM'tit  (h'sigii.  hiiwe\er,   i-;  niiide   I'nr  irnrne- 


diate  use  and  is  the  result  of  a  rather  complete  investiga- 
tion of  domestic  and  foreign  designs  for  similar  condi- 
tions. 

It  it  obser\ed  that  all  along  the  southern  coast  of  New 
Jersey  there  are  many  t\'pes  of  bulkheads,  some  of  wood 
and  some  of  concrete,  and  that  practically  every  type  has 
been  breached  at  some  point.  There  are,  however,  two  or 
three  short  sections  of  bulkhead  which  have  a  face  slop- 
ing away  from  the  sea  and  these  appear  to  have  withstood 
the  pounding  of  the  waves  better  than  sections  with  a  ver- 
tical face.  It  was  also  noted  that  there  is  little  protection 
for  the  back  of  the  bulkheads  in  the  way  of  tight  platforms 
and  that  water  rushing  over  the  bulkheads  in  stonns  read- 
ilv  reaches  their  back  and  catises  rather 

A 

early  destruction.  These  observations 
were  utilized  in  the  design  noted  here. 
Tlie  design  consists  essentially  of  a 
heavy  timber  bulkhead  running  along 
the  siiore  line  with  occasional  right- 
angled  groins  extending  out  into  the 
ocean,  the  bulkheads  serving  to  re- 
sist the  attacks  of  the  water  and  the 
groins  to  prevent  erosion  of  the  fore- 
shore. The  design  of  the  bulkhead  is 
shown  in  detail  in  Fig.  1.  It  will  be 
noticed  that  it  has  a  face  inclined  to 
the  vertical  and  that  certain  of  the 
waling  pieces  have  been  placed  on  the 
outside  so  as  to  break  up  the  receding 
waves  and  thus  niininiize  the  scour. 
A  tight  platform  has  been  planned 
l)ehind  the  top  of  the  bulkhead  in  or- 
der to  protect  its  back  from  the  water. 
According  to  the  designer  it  would  be 
most  desirable  to  give  this  bulkhead 
weight  by  piling  in  it  large  quantities 
of  ri])rap  and  heavy  stone,  but  in  the 
particular  places  for  which  it  was  de- 
signed the  cost  of  stone  is  very  great 
and  the  same  results  have  been  sought 
hy  a  relieving  platform.  This  platform 
has  l)een  added  near  the  bottom  of  the 
bulkhead  on  which  the  sand  is  to  be 
piled,  and  thus  adds  its  weight  to  the 
iiuiklicad  to  aid  in  ])reventing  its  over- 
turning. Such  a  relieving  ])latform  is, 
of  course,  common  in  some  kinds  of  re- 
taining-wall  and  bulkhead  construction, 
hut  has  not  generally  been  used  for 
sea  Ijulkheads.  In  order  to  further 
safeguard  against  the  possibility  of  un- 
derscour,  sheetpiling  is  recommended 
from  the  toe  of  the  apron  to  a  depth  of 
8  ft. 
Cross  bulkheads  are  indicated  to  he  i)hiced  every  'i\  ft. 
ami  nil  the  ends  of  tiie  main  hnlkhead,  so  that  in  case  the 
niaiii  line  is  breached  at  any  point  sand  will  he  iH'tained 
on  the  relieving  platrorm  cxiept  for  the  |)articular  sec- 
tion which  is  breached. 

Fig.  2  shows  the  design  of  the  groins.  'Phe.se  are  at- 
tached to  the  i)ulkhcad  and  extend  out  into  the  ocean 
about  every  ."tOO  ft.  'I'hey  are  to  he  hnilt  'i  ft.  above 
the  level  of  the  iH'ach  as  it  now  exists,  following  the  .-jo- 
called   "Ca.-ie"  svsteni  of   low   j^'roins  coiniuon    in    iirilish 
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|iiat'tin'.  I'rovision  is  niadc  so  thai  llicv  iiiav  lie  atlilctl  tn 
as  tlu'  Itoacli  rises.  Tlu'  planks  ti\al  arc  aildrd  l<i  iiicn-asf 
till'  hi'ifilit  of  llu"  groins  arc  coinparativcly  li^'iit.  so  llial 
in  till'  event  of  tlic  licacli  In-in;;  eroded  to  any  a|)preeiaiile 
extent  diirin",'  lieavv  storms  tlie  plankin>r  will  he  hroken 
and  destroyed  hel'ore  the  ])ile  supports,  tluis  reliexin;^  llie 
strain  on  tlie  latter.  It  will  he  noted  that  the  inshore  striic- 
tiire  of  the  hulkiu-ad  serves  as  a  hoardwalk. 


Removinff   as&d    UttnUnzim^g^  ttlhe 

The  water  hyiuiiitii,  wiiich  was  ori;,'inally  intnxhued 
in  the  St.  Johns  IJiver  in  b'loridn  as  an  ornamental  plant, 
has  sjiread  throu<,'hoiit  that  river  and  other  Southern  rivers 
when'  it  was  later  introduced,  forininfi  an  ohstruetion  to 
nnvijiation  so  serious  that  for  the  jmst  fifteen  years  Federal 
t'iif:iiieers  have  had  to  undertake  the  removal  of  the 
tloating  masses  in  order  to  keep  tiie  rivers  o]icn  to 
naviiration. 

The  lirst  plan  proposed  lor  removinir  the  hyacinth  was 
the  equipment  of  a  boat  to  raise  and  crush  the  jilants. 
This  proved  to  he  inii>ractiial)le,  and  in  li)02  s])rayin^' 
the  plants  with  an  arsenical  com]H)uiid  was  adopted. 
AlK)ut  $85,000  has  been  e.xpeiuled  in  clearini;:  the  St. 
Johns  Hiver  and  its  tributaries.  The  jwisoning  of  cattle 
which  feed  upon  the  hyacinth  caused  the  enactment  of 
a  law  in  Florida  in  1905  ])roliil)iting  the  use  of  poison 
in  destroyinji  the  plants.  The  ])lan  then  adopted  was  to 
break  up  the  floating  masses  with  a  suitable  boat  and 
haul  them  into  the  current  where  they  would  float  away. 
In  1!)0!)  a  hyacinth  elevator  was  built,  consisting  of  a  scow 
equipped  with  an  inclined  conveyor  driven  by  a  gasoline 
engine.  With  this  s( ow  the  plants  are  either  piled  on 
shore  or  deposited  in  masses  in  tlie  central  current  wiiere 
they  are  carried  away. 

!n  the  waters  of  Louisiana  and  Texas  the  ])lants  are 
still  killed  by  poison.  The  spraying  solution  used  is  made 
by  dissolving  one  pound  of  white  arsenic  and  one  pound 
of  salsoda  in  a  gallon  of  water  by  i)oiling  for  about  an 
hour.  This  stock  .solution  is  diluted  with  about  17  gal. 
of  water  per  gallon  for  spraying.  One  gallon  of  the 
diluted  solution  will  kill  10  sq.yd.  of  the  hyacinth.  About 
.$200,000  has  been  exi)endc(l  in  ligiiting  the  hyacinth, 
in  Louisiana  and  Texas,  and  about  $20,000  per  annum  is 
required  to  keep  the  streams  dear. 

Engineers  who  are  familiar  with  the  ra])id  and 
luxuriant  growth  of  the  hyacinth  in  Southern  waters 
will  learn  with  interest  that  in  French  Lido-China  ex- 
periments have  been  made  looking  to  the  utilization 
of  the  plant  for  commercial  ])ur})oses.  While  cattle  eat 
the  hyacinth  greedily,  tlie  plants  contain  .so  large  a 
proportion  of  water  that  the  animals  lose  flesh  while 
feeding  on  it.  According  to  The  Kiif/inm-.  of  London, 
however,  the  fiber  of  the  Avater  hyacinth  has  been  used 
iu  French  Indo-China  in  the  manufacture  of  rope,  twine, 
matting,  boxes,  chairs,  cradles  and  other  articles  of 
furniture,  and  has  even  been  mixed  with  silk  to  form  a 
somewhat  stiff  but  durable  cloth.  Li  China,  as  on  the 
Gulf  coast,  ma-s-sies  of  the  hyacinth  have  choked  the  water- 
ways and  interrupted  navigation. 

Thr  Enijineer  further  states  that  since  A])ril,  1!)11.  the 
hyacinth  growing  in  the  tril)utaries  of  the  upper  Nile  has 
been  taken  from  the  water,  dried  in  the  sun,  pressed  into 


hriipH'ttes  and  used  as  fuel  at  Kharluin  and  other  points 
on  the  uppi^r  Nile.  Any  American  manufacturer  desiring 
to  utilize  the  hya<'inth  growth  in  the  (iulf-coasl  waters 
will  lie  assured  in  advance  of  the  hearty  cooperation  of 
till'    I'"e(|eral    engineers. 

Coimcre^e  Crib  ^vitH  Precast 

Meimalbers 

Tiie  accoinjiany ing  drawing  sh<iws  the  diitaiis  of  rein- 
rdrrcd-rniKTclc  cribs  ii>ci|  liy  the  (  liicago  &  \\'(!stern  In- 
diana IMi.  1(1  hold  the  >lo|ii'  of  hanks.  It  has  proved 
iiinic  criiiiiiiiiical  than  a  i-ctaiiiing  wall  and  ^hnidd  be  more 
(lural)lc  than  the  coninion  timber  cr-ib,  wliiih  it  imitates 
ill  form. 

The  face  members  are  aijoiit  8  ft.  long  and  have  the 
end.s  recessed  to  receive  the  T-heads  of  anchor  members 
(!  ft.  long.  Both  face  and  anchor  units  are  5x5  in.  in  sec- 
tion, with  ends  9  in.  deej),  giving  4-in.  vertical  openings 
lictweeii  units.  It  is  tliought,  however,  that  in  future 
work  it  will  be  an  advantage  to  reduce  the  width  of  tliese 
openings.  The  concrete  is  a  1 :  2  :  4  mix,  made  with  gravel 
or  crushed  stone  that  will  pass  a  1-in.  ring.  The  face 
units  have  0.054  cu.yd.  of  concrete  and  32  ft.  8  in.  of 
i/4-in.  square  steel  reinforcing  bars ;  the  anchor  slabs  have 
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tt.(i4?  cu.yd.  of  concrete  and  2()  ft.   Id  in.  of  steel  bars. 
The  weights  are  218  lb.  and  190  lb.  resi)ectively. 

This  cribbing  was  designed  primarily  as  a  substitute  for 
retaining  walls  in  certain  locations  where  the  height  above 
ground  would  not  exceed  8  to  10  ft.  It  is  placed  so  as  to 
give  a  heavy  batter  on  the  face  (3-iu.  per  ft.)  in  order  that 
any  tendency  to  slide  may  be  resisted  by  the  vertical  rise 
of  the  members.  Among  the  advantages  of  this  construc- 
tion are  (1)  a  reduction  of  75  to  80%  in  cost  as  compared 
with  retaining  walls,  (2)  the  possibility  of  easy  adjust- 
ment in  case  the  height  needs  to  he  changed,  and  (3) 
])ermanence  as  compared  with  timber  cribbing.  For  in- 
formation we  are  indebted  to  E.  H.  Lee,  Vice-President 
and  Chief  Engineer  of  the  Chicago  &  Western  Indiana 
WW. 
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On  Apr.  "27  a  fire  in  the  ereosoted-wood  floor  system 
of  the  iron  truss  bridge  between  the  mainland  at  Detroit, 
Mich.,  and  the  city's  park  of  Belle  Isle  completely  wrecked 
ten  spans  and  half  of  the  drawspan.  As  shown  in  the  ac- 
companying views,  most  of  these  spans  were  so  buckled 
and  weakened  as  to  cause  their  collapse  into  the  river. 
The  bridge,  completed  in  1889  at  a  cost  of  $:}25,000,  was 


made  up  of  12  wrought-iron  through-truss  pin-connected 
spans,  156  ft.  each,  a  ;318-ft.  swingspan  and  pony-truss 
approaches.     Its  total  length  was  2543.6  ft. 

Tiie  floor  system  consisted  originally  of  wooden  string- 
ers and  plank  flooring,  but  in  1906  this  was  changed  to 
heavier  stringers  supporting  4-in.  creosoted  planks,  on 
which  were  laid  3i/2-in.  creosoted  blocks  across  the  24- 
ft.  roadway.  Plank  walks  9  ft.  wide  were  supported  on 
brackets  outside  the  trusses. 

During  a  stiff  southerly  wind,  on  the  afternoon  of  Apr. 


l''ii,K    |)i:>i  iiovs    |)i:rii(>ir-l)i;i.i,K    Isi.i-:    IJiniMii'. 

(1.  Two  npiinB  und  part  of  driiwhrldttt'  Mriiin  lit  Detroit  i-iid  atlll  HtnndliiK  -,  liOoktnK  over  buriiud  spiiiiM  toward 
lalurid.  3,  Kalli^ii  south  end  of  driiWHpiiii.  1,  Mure  plorH,  lookliiK  toward  Islund;  mIiikIo  ronmlnlnK  spun  In  dl-ttiiiu-c.  5, 
LookInK    throiiKh    driiwnpuii    toward    Island,    sliowInK    typu    of   Moor.) 


M'lv  i;.  r.M. 
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)i7,  u  (ifv  t)ir-\viij;<)ii  piissin;;  from  (hi'  islmid  lo  tlir  main 
laid  prolxilily  dropiK-il  Ii<)(  ciiidrrs  from  its  aslipaii,  wliich 
must  liavc  lamli'il  in  the  cracks  in  llic  woixlcn  ciirliiii^  in 
sevcrnl  placos,  as  tlic  lire  was  first  discovered  under  tli(! 
dniwspaii  and  next  under  liic  island  end  of  the  main 
throujrli  spans.  'I'he  lloor  Imrncd  very  (piickly.  Attempts 
to  extiufiuish  tlie  (ire  i)y  l)Ucket  were  ('utile.  When  tlie 
tire  was  tirst  seen  tliere  were  several  motor  cars  anci  many 
jH'destrians  on  tlie  hrid,i;e.  So  rapid  was  (he  spread  nl' 
the  coiilla^'ration  that  a  numher  of  persons  had  narrow 
escapes  from  hetween  the  (wo  eviden(  tires.  An  eiror(  was 
uuule  (o  lifiht  (he  lire  from  firehoats.  hut  little  pn)<,n'ess 
was  luado,  maiidy  on  account  of  the  dillicuKy  of  reacliinji; 
it  (linmi,di  (lie  dense  smoki'  from  (he  cre()so(ed  wood. 
The  shore  a|>pa rains  manaj:ed  to  save  tin'  two  spans  ncai'cst 
the  nuiinland. 

Trus.ses  1  an<l  V  at  the  Detroit  v\\i\  arc  still  on  their 
jiiers.  The  adjacent  hall'  of  the  drawsjian  is  in  ])osition, 
liut  ii\  very  had  condition.  The  south  half  of  the  draw 
imckled  at  the  center  and  fell  into  the  river.  The  three 
short  s|)ans  at  the  islaml  are  also  in  jiosition,  as  is  one  of 
the  ir»()-ft.  trusses  near  that  end. 

Most  of  the  steelwork  is  al  present  suhnierged.  hut  (he 
few  iiroken  cuds  of  lower-chord  uiemhers  exposed  show  a 
reduced  cross-section  and  considerahlc  elongation,  iudicat- 
iuj:  that  more  heat  was  generated  than  one  would  expect  to 
(ind  in  such  a  (ire.  The  piers  are  huilt  of  good-grade 
limestone,  and  the  amount  of  spalling  and  cracks  near  the 
top  give  further  evidence  of  the  heat  generated. 

The  city  is  now  making  arrangements  for  the  immediate 
huilding  of  a  jjile  hridge  at  a  temporary  site,  to  he  fin- 
ished June  15,  and  at  a  special  election  the  hond  issue  for 
a  new  hridge  will  douhtless  he  voted.  At  the  April  elec- 
tion a  hond  issue  to  re])lace  the  old  hridge  or  to  huild  a 
new  one  of  greater  ca])acity  further  up  river  failed  to 
carry.  A  design  for  this  new  hridge,  to  he  of  reinforced- 
concrete  arches,  has  heen  made  hy  Barclay  Parsons  & 
Klapp.  of  New  York  City. 

iirag     tllhe    IEdl©im  Fs^rSs. 
^servoaiPo  CsEacfliaiasitlap  Olhxn© 

A  contract  for  supi)lying  wateri)r<)oling  materia!  for 
continuing  the  efforts  to  make  the  Eden  Park  reservoir 
at  Cincinnati,  Ohio,  water-tight  has  heen  signed  between 
the  city  and  the  Minwax  Co.,  Inc.,  18  E.  -ilst  St.,  New 
York  City.  The  reservoir  is  an  old  one.  A  few  years 
ago  leaks  were  disclo.sed  and  a  lining  was  put  in  by  con- 
tract. This  did  not  prove  to  be  tight  and  later  repairs 
have  not  made  the  job  satisfactory.  The  exact  method  of 
ai)plying  the  new  waterproofing  material  has  not  yet  been 
made  |)ublic.  J.  A.  Hiller  is  General  Superintendent 
of  Water- Works  at  Cincinnati  and  J.  B.  Gardner  is  Secre- 
tary of  the  Minwax  Co. 

Tlhe  Clhncsi^o  "Uimnoim  Stts^ttn®ira 

Preliminary  work  ha>  l)ccn  commenced  for  the  construc- 
tion of  the  new  Union  Station  at  Chicago,  to  take  the  place 
of  the  old  station  at  Adams  and  Canal  St.,  now  used  by 
live  of  the  railways  entering  the  city.  The  main  passenger 
building,  300x400  ft.,  will  occupy  the  block  bounded  by 
Adams,  Jackson,  Canal  and  Clinton  St.,  a  subway  100 
ft.  wide  running  east  under  Canal  St.  to  a  train  concourse 
Kox250  ft.  extending  between  two  groups  of  stub  tracks. 
There  will  probably  be   10  tracks  for  lines" at  the  north 


end  iinij  \^t  for  those  at  the  south  end  id'  the  station.  A 
|iair  of  through  tracks  will  provide  for  interchange  or 
transfer  movements,  and  there  will  be  extra  tracks  for 
Imggage,  mail  and  express  service.  Tlu;  track  level  will 
he  lowered  slightly,  being  ke|it  high  enough  above  the 
water  level  of  the  river  to  insiin;  suHicieiit  drainage.  The 
cost  of  the  terminal,  including  hind  and  construction,  is 
estimated  at  about  $(;0.0()(l,0()(l. 

Thi'  new  l'rci;.'|ii  Icrmin!!]-  uill  extend  fron:  Harrison 
SI.  >oulii  to  Kith  St.,  iind  will  occupy  most  of  th('  space 
hctvyeen  Canal  St.  and  the  rivci'.  The  (Miicago,  Turling- 
ton &  (/uincy  freight  terminal  will  front  on  Canal  St. 
(uilli  11  rrii;^lit  house  between  Ilarri.-on  and  Taylor  St.), 
and  Ihc  INiinsy l\ania  Co.'s  terminal  will  be  betwcten  this 
and  the  ri\iT.  The  latter  i(ini|iany  will  build  a  freight 
Imuf-e  I'lonlinL;  on  Stewart  A\e.  and  extending  from  i'ldk 
to  Ta\lor  St.  The  Ireight  tracks  will  be  about  4  ft. 
Iiclow  IIk'  present  level  (which  is  approxinuitely  at  street 
level).  The  streets  will  be  rai.sed  to  about  the  level 
of  the  bridges  over  the  river,  and  Canal  St.  (forming  the 
western  liounda'rv  of  the  site)  will  be  raised  to  the  same 
level. 

In  planning  its  new  terminal  the  Pennsylvania  Co.  orig- 
inally ])ropose(l  an  indejn'ndent  freight  terminal  between 
Van  Buren,  Polk,  Jefferson  and  DesPlaines  St.,  west  of 
the  passenger  station.  This  was  to  be  approached  by  an 
elevated  branch  line,  lia\iiig  iiulines  to  reach  surface 
tracks  (as  well  as  the  uj)per  tracks)  in  the  terminal. 
This  project  was  strongly  o])])osed  by  the  city  as  unneces- 
sarily extending  the  already  excessive  area  occupied  by 
terminals  and  forming  an  additional  barrier  to  the  west- 
ward growth  of  the  business  district.  The  opposition  was 
so  strong  that  the  railway  company  abandoned  the  project. 

For  the  new  passenger  station  and  terminal  the  Union 
Station  Co.  has  been  organized,  representing  jointly  the 
Pennsylvaiiia  Co.  (in  the  majority),  the  Chicago,  Burling- 
ton &  Quincy  R.K.,  and  the  Chicago,  Milwaukee  &  St. 
Paul  Ky.  The  Chicago  &  Alton  Py.,  which  uses  the  pres- 
ent station  and  will  be  a  tenant  of  the  new  one,  is  not  in- 
cluded in  the  owning  coni])any. 

The  construction  is  in  the  hands  of  the  Pennsylvania 
Co.,  under  Thomas  Rodd,  Chief  Engineer  of  the  Pennsyl- 
vania Lines  (Pittslmrgh,  Penn.)  and  also  Chief  Engineer 
of  the  Union  Station  Co.  J.  D'Esposito,  Assistant  Engi- 
neer, Pennsylvania  Lines,  is  in  general  charge  of  the 
work.  The  architects  are  Graham  &  Burnham,  of  Chi- 
cago. The  Pennsylvania  Co.  has  let  two  contracts — one 
for  clearing  the  site  for  its  new  freight  house,  to  P.  T. 
Clifford  &  Sons,  of  Valparaiso,  Ind. :  the  other  for  the 
construction  of  the  temi)orary  freight  house,  to  the  Sum- 
ner Sollitt  Co..  of  Chicago. 

Far©   Sweeps  C©Iloiias>  Co  ^. 

A  (ire  on  Apr.  30,  starting  in  the  telephone  exchange 
of  Colon,  C.  Z.,  was  swept  by  a  high  wind  toward  the  Cris- 
tobal section  of  the  city.  Here  12  buildings  were  dyna- 
mited in  an  effort  to  stay  the  flames.  The  conflagration 
cost  the  lives  of  11  persons  (no  Americans)  and  7000 
persons  were  rendered  homeless.  The  property  damage 
is  reported  to  exceed  $3,500,000.  The  United  States 
Commissary  depot — the  largest  building  on  the  Isthmus — 
was  destroyed,  as  were  also  the  buildings  of  the  Panama 
Banking  Co.  and  the  International  Banking  Corpora- 
tion. 
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Pip©g2="ess  oim  4-^^^  S^°  Pies'  Colnre2==» 
Dainas  He^«^  YorJfe  Caft^^ 

The  coffer-dam  at  the  .<ite  of  the  ])roi)ose(l  new  piers 
at  the  foot  of  46th  St.  and  the  North  River,  Xew  York 
City,  is  now  practically  completed,  and  pumping  has  been 
in  progress  for  some  weeks.  This  coffer-dam,  described 
in  ExGiXKERiXG  Xew.s.  July  23,  1914,  p.  212,  when 
emptied  will  be  the  deepest  ever  built.  It  is  made  up  of 
continuous  cells  of  steel  sheetpiling,  each  filled  with  earth 
and  rock,  and  the  whole  line  is  backed  inside  and  outside 
with  a  heavy  riprap  fill,  forming  in  effect  a  rock-iill  dam 


piles  driven  on  the  47th  St.  or  north  side  of  the  coffer- 
dam. Here  an  old  crib  prevented  the  use  of  the  cylinders 
and  a  single  line  of  steel  sheetpiling  had  been  driven  and 
tied  back  to  the  old  cribbing.  Evidently  leakage  was  tak- 
ing place  between  the  shecti)iling  and  rock. 

A  curious  way  of  stopi)ing  the  leak  was  tried.  At  first 
it  was  thought  that  it  would  be  better  to  grout,  but  the 
expense  precluded  this  method.  Instead  a  12-in.  round 
timber  pile  was  driven  in  the  old  fill  back  of  the  crib  and 
the  pile  then  pulled.  The  opening  was  then  filled  with 
layers  of  earth  and  sawdust  and  manure.  The  plugs  of 
this  material  were  driven  down  until  the  whole  plug  had 


Fig.  1.    Cofi-ei!-Dam  ix  46th  St.  Pieh  Pautly  Unwateked;  Head  about  13  Ft. 


with  a  core  wall  of  steel  cylinders.  The  area  to  be  uu- 
watcred  will  be  about  800  ft.  in  length  and  300  ft.  in 
width,  with  a  final  head  of  nearly  65  ft. 

The  pumping  was  started  with  a  10-in.  pump,  Avhich, 
with  a  capacity  of  about  250  gal.  per  min.,  reduced  the 
head  at  a  rate  of  6  or  7  in.  per  day  of  16  lir.  This  reduc- 
tion continued  until  the  level  inside  the  dam  was  13  ft. 
below  low  water,  giving  a  1 7i/^-ft.  head  at  high  water.  At 
this  point  leakage  developed  under  the  single  row  of  sheet- 


Kid.  2.    TjOokino  at,ono  IOtk  St.  Coi'kkh-Dam  ;  IfuDsoN 

IflVKH     AT     liKVT,    TTn  W  ATKItKI)    .\lti;V     AT     KlUIII 


been  driven  into  the  subsurface  and  the  pile  was  in  its 
old  position.  The  pile  was  then  drawn  and  the  process 
repeated.  This  was  done  from  three  to  a  dozen  times  in 
holes  at  intervals  of  two  feet. 

The  leak  lasted  a  week  and  was  of  such  extent  that 
the  10-in.  pump  was  able  to  keep  a  level;  that  is,  from 
6  to  7  in.  per  day  apparently  leaked  into  the  dam.  At 
last  the  leak  was  plugged  and  pumping  continued  until 
a  week  ago,  when  at  a  level  of  15  ft.  another  leak  of 
the  same  sort  developed.  The  plugging  work,  as  described 
in  the  foregoing,  was  continued,  and  on  May  3  no  leak- 
age was  ap])arent  and  the  level  was  down  to  — 21  or  25 
ft.  below  high  water.  At  present  the  one  10-in.  pump  is 
working  Ki  lir.  per  day  from  a  platform  on  the  dam  and 
two  i)-in.  and  one  4-in.  pumps  are  working  8  hr.  per 
day  on  a  raft  inside  the  dam.  No  effort  is  being  made  to 
lediue  the  water  level  ver\-  fast,  becau.se  it  is  thought 
better  to  let  the  dam  take  a  .set  at  intervals. 

The  work  is  imder  tlie  direetion  of  the  Department  of 
l)(i(ks  and  Ferries  of  the  City  of  New  York,  of  which 
K.  .V.  C.  Smith  is  Commissioner  of  Docks  and  Ferries  and 
('.  W.  Staniford,  Chief  Engineer.  Holbrook,  Cabot  & 
Rclliiis  lune  tlu!  eoiitract  for  all  of  the  work. 

?: 

Flhiiladelpbkia  Rapid^Tras&sit 

Extensions  Assured 

By  a  vote  of  85,992  to  8772  the  voters  of  the  city  of 
I'liiladelphia,  in  a  special  referendum  held  Apr.  29,  au- 
thorized City  Councils  to  l)orn)W  ^(i.OOO.OOO  to  begin 
till'  construction  of  the  ilroad  St.  subway  and  the  Kraidv- 
fnrd  elevated  niilway.  The  exact  routes  of  the  lines  to  he 
ciinstructed  must  now  be  determined  by  (^ity  Councils  in 
an  aiithori/ing  ordinance.  Tiic  Department  of  City 
Transit  luis  the  phms  for  the  work  in  an  advanced  state. 


Max    li 
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Prof^ress  on  Ne'w  Tec]hknolo£(y 

lu'ffitt  pro^'ivss  ill  (lie  ctiiist  iiK  limi  ol'  llic  new  liiiilil 
uijis  ftir  till'  Miissiuliiisi'Ks  liislitiiti'  of  'ri'rliii(ilo;;y  iit 
Cainhriiliri'  allows  a  iu'tti'i-  iiK'a  than  licfori'  of  tlii'ir  liiial 
a|>|H-araiii'f.  'I'lic  siinplirity  of  niitliiir  nf  tlii>  ri)iiiii>rti>(l 
struil nil's  at  a  distanrc  is  shown  liy  I'M;;.  I  in  the  iniitni- 
IMinyin^'  vit'ws.  This  view  is  still  Hat,  siiur  it  lacks  the 
;;n'Ht  doiiu'  of  till-  liltrarv  rising'  to  ahuiit  thici'  tiiiics  tlii- 
prosont  hoiirlit  and  chanfrin^'  the  skyliiu'.  'I'lic  other 
xii'ws  show  till'  -t nil! II res  niori'  in  ilctail  and  an-  of 
imrtitular  iiitiMvst  hocaiiso  of  a  vitv  pretentions  exterior 
i-arrii'il   l>v   a    rrinfiu-n  il-coiurete    frame.      The  standard- 


A  I'D- III II I II re  lllniit  oil  j\|ir.  27  in  ii  cillolT  tri-riili  ni  thn  new 
K.iiMliMi  I  Mill  of  111.-  .\.w    V.iilt  City   Water  Sii|.|>l.v   UII1«-<1   m<vi-m 

lliilliiii   uorUiiK  M   Mini   liijiiri'il    11.     Thr<-<-   IioIih  IiiuI   I ii   loiiileil 

Miiil  till!  ul><cti'l<'-fuMi>  Ii-ikIh  lirouKlit  fdrwiiril,  but  couiM-ctcil  to 
only  Olio  Mjiii-  of  tile  llrlllK  circuit.  The  rciiiitliiliiK  l<-;id  wiiH 
l.>liiK  (III  lhi<  Kroiiiiil.  Till)  workinon  wcro  IciivIiik  Hk'  Irr-iich 
mill  It  roi'i-inuii  wiiH  liiHlructliiK  n  man  how  to  UHtt  th<-  (Irlntf 
HU'ltcli  when  the  chiii-KeH  exploiled.  AttcinptH  Hince  lo  flrn 
I'hiii'KeH  mull  r  like  ciiiiiIllloiiH  have  xlvon  ncKatlvc  rcHultN. 
The    .ilUHe    iH    nil.  \|illillii'<l. 

Mori-  I''I<mmIh  III  'r<**iiH  On  Apr.  27  lloodH  occurred  In  TexiiK 
which,  while  not  iih  Hevere  aH  were  lliOHO  of  iJeccmbor,  l'.H3, 
cauHed  more  diimiiKo  than  the  flooil.M  of  M.'iy,  I'JH.  In  the 
valley  of  the  UrazoH,  people  were  compelled  to  vacate  the  low- 
l.'indH.  An  aiil  liorllallve  report,  dat<'d  Apr.  .30,  HliitcH  that  the 
lirazoH  and  Trinity  UlverH  were  well  out  of  liankH  on  that 
ilale.  Tli<>  crcHt  of  the  HrazoH  had  JUHt  loft  HeinpHtead:  the 
l.iwer  portion  of  the  Hir.-.iiii  will  remain  above  Hood  HtaKC 
mil  11     Al.iy     s.    al     I.-.i.mI.       The    Trinity    waH    Htill     lloode.l     from 


ri:(H;i;i>-  A'lEws  or  thy.  Xew  Technology  Brii,i)ix(is 

(1,   Educational   prroup    from   across   Charles   River;   2.   Chemistry    and    General    Studies    Buildings;    .'5,    Cornice    and    parapet 

wall    of    Mechanical     Engineering    Building) 


gage  tracks  shown  liavc  liecn  laiil  around  tlie  work  to  sucli 
an  e.xtent  that  materials  may  be  unloaded  at  the  ]K)int 
of  use  without  the  e.xjiense  of  transshipmoiit  or  cartage. 
The  plans  of  the  "Xew  Technology"  were  descrilied  in 
Enoixeekixg  Xews,  Xov.  20,  1!)i;i. 


Tile  Mile  Kock  tunnel,  through  which  the  entire  storm 
flow  from  the  sewers  of  the  Western  drainage  area  of 
San  Francisco  will  be  carried  to  the  ocean,  is  practically 
completed.  Crews  working  from  both  ends  met  on  Apr. 
11,  191.5,  28.50  ft.  from  the  south  portal.  The  error  in 
grade  and  alignment  at  the  point  of  meeting  wa.s  less  than 
0.016  ft.  The  tunnel  is  lined  with  concrete,  is  9x11  ft. 
in  cross-section  and  44.50  ft.  long.  Only  storm  water  will 
flow  through  the  tunnel,  all  domestic  sewage  being 
pumped,  during  the  dry  season,  to  the  Baker's  Beach  out- 
fall sewer,  now  being  constructed. 


Dallas  southward  nearly  to  Trinity  County.  The  flood  was 
moving  slowly  and  it  will  probably  be  three  weeks  before  it 
passes  off  into  the  Gulf.  The  Colorado  was  still  flooded  from 
(^olumbus  southward   to   its   mouth. 

The  I'opulatiun  of  the  United  States  passed  the  100,000.000 
mark  on  ,\pril  S,  acc'ording  to  the  I'.  .S.  Census  Bureau.  This 
result  is  obtained  by  adding  to  the  ascertained  population  of 
Apr.  1.5,  1910,  increments  covering  th(!  intervening  period  at 
the  rate  established  by  the  difference  between  the  census  of 
moo  and  that   of  1910,  that  is,   134,828  per  month. 

TraiiMferN  with  a  Jitney-BuN  Line  will  be  exchanged  be- 
tween the  San  Francisco  municipal  railway  and  a  bus  line 
operating  across  Golden  Gate  Park  and  on  Great  Highway 
along  the  ocean  beach.  This  is  intended  to  provide  more 
adequate  transportation  facilities  for  a  district  now  without 
railways.  Accurate  cost  data  will  be  kept,  and  if  the  bua 
line  proves  possible  of  profitable  operation  it  will  be  taken 
over  by  the  city. 

Kear-Wheel  Fenders  for  Motor-HusMes  have  been  adopted 
by  the  Fifth  Avenue  Coach  Co.,  in  Xew  York  City.  The  de- 
sign, as  approved  by  the  Public  Service  Commission,  pro- 
vides for  attachment  to  the  vehicle  sides  in  front  of  the  rear 
wheels.  It  has  been  found  that  accidents  in  front  can  be  suf- 
ficiently guarded  against  by  the  drivers,  but  a  number  of 
persons  have  been  injured  by  the  rear  wheels  without  the 
knowledge   of   the   oper.Ttors. 
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The  Adamson-ShlrldD  BlU  for  the  lease  of  rights  to  water- 
power  development  on  public  lands  Is  to  be  reintroduced  at 
the  next  session  of  Congress,  according  to  an  announcement 
by  Secretary  Lane  on  Apr.  28.  The  bill,  which  was  discussed 
editorially  in  our  issue  of  Jan.  21,  p.  131,  passed  the  House  in 
the  last  Congress,  but  action  upon  it  was  delayed  in  the 
Senate  until  so  late  in  the  session  that  its  passage  was  only 
possible  during  the  closing  hours  by  unanimous  consent. 
Objection   by  a  single   senator   caused   the   failure   of   the   bill. 

Statistics  of  Unemployment  in  Xcw  York  City  in  the  first 
half  of  February,  1913,  are  made  public  by  the  Bureau  of 
Labor.  Information  obtained  from  34,S49  families,  numbering 
229.428  persons,  of  whom  95.44.3  were  wage  earners,  showed 
11,723  wage  earners  out  of  work,  or  16.2"^  of  the  worVcers. 
Comparing  this  percentage  with  the  population  of  Greater 
New  York  indicates  a  total  of  about  400,000  unemployed  at 
that  time.  These  figures  do  not  show  the  total  extent  o: 
unemployment,  however,  since  no  account  is  made  of  wage 
earners  working  on  part  time  ov  employed  irregularly.  C'n 
the  other  hand,  a  considerable  percentage  of  the  unemploy- 
ment was  due  to  February's  being  a  slack  season  in  tha 
clothing  and  building  trades.  A  similar  investigation  made 
a  few  weeks  earlier  by  the  agents  of  the  Metropolitan  Life 
Insurance  Co.  showed  by  enquiry  in  ir>.'),960  families  that  IS*:; 
of  the  wage  earners  in  those  families  were  out  of  employment. 

Xe«-  Building  on  Old  .\!ttor  House  Site — Nearly  two  years 
ago  the  southerly  half  of  the  historic  Astor  House,  built  in 
1S36  at  the  junction  of  Park  Row  and  Broadway,  New  York 
City,  was  torn  down  to  facilitate  the  construction  of  the 
Vesey  St.-Bioadway  "S"  curve  of  the  Broadway-Lexington 
Ave.  subway,  now  under  construction.  The  city,  by  a  payment 
of  $B00,000,  secured  a  permanent  sub-surface  easement  under 
the  lot  and  at  the  same  time  the  use  of  the  property  for  a 
contractor's  yard.  The  subway  at  this  point  was  arranged 
so  that  the  columns  of  any  new  building  to  be  built  would  not 
bear  directly  on  the  subway  structure,  but  would  be  carried 
through  the  medium  of  concrete  piers  sunk  in  caissons  to 
rock.  It  has  now  been  announced  that  Vincent  Astor,  the 
owner  of  the  property,  is  to  erect  on  the  southerly  half  of 
th3  site  a  seven-story  office  building,  fronting  100  ft.  on 
Broadway  and  157  ft.  on  Vesey  St.  The  northerly  half,  which 
is  own«d  by  William  Waldorf  Astor,  has  not  been  taken 
down,  nor  has  any  announcement  been  made  providing  for 
its  future  disposition. 

Offers  for  .Motor-Bus  i''riinpliiMes  on  23  miles  or  more  of 
streets  in  the  Borough  of  Manhattan,  New  York  City,  are 
requested  by  the  Hoard  of  Kstimate  and  Apportionment.  The 
franchise  drafted  by  the  Hoard's  Franchise  Bureau  contains 
strict  requirements  as  to  the  regularity  of  operation,  the 
character  of  vehicle  used  and  the  service  to  be  rendered. 
The  companies  bidding  are  to  state  the  sum  they  are  willing 
to  pay  for  a  13-year  franchise,  first  in  cash  and  second  in 
percentage  of  annual  gross  receipts,  the  rates  of  fare  to  be 
charged,  and  the  minimum  headway  under  which  the  busses 
will  be  operated.  The  vehicles  to  be  used  are  limited  to  a 
maximum  weight  of  10,500  lb.,  a  width  of  7  ft.  6  in.,  and  a 
height  over  all  of  12  ft.  6  in.  They  must  not  carry  more 
passengers  than  can  be  seated,  and  the  companies  operating 
the  routes  are  obliged  to  keep  the  streets  clear  of  snow  and 
ice  for  a  width  of  16  ft.  and  to  deposit  $30,000  in  cash  with 
the  City  Comptroller  as  security  for  the  performance  of  all 
the  conditions  of  the  contract.  In  general,  the  routes  laid 
down  for  motor-bus  operation  are  those  on  which  street- 
railway  service  Is  not  furnished,  as  the  policy  of  the  Board's 
Franchise  Committee  has  been  to  avoid  competition  of  the 
motor  busses  with  the  street  railways. 

Mr.  Kdlson  on  the  Kdlnon  Fire — Thomas  A.  Kdison  has  re- 
cently sent  to  the  tcchriical  press  and  iiew.spapers  s\  letter  in 
which  he  call.s  attcrititr.  to  i  campaign  against  concrete  which 
Is  being  waged  by  vaious  brick  Interests,  taking  the  Kdison 
flr(!  as  the  text.  Accunlini;  to  Mr.  Edison  the  entire  purpose 
of  the  publication  Is  lo  '<ll<icre(llt  and,  if  possible,  retard  the 
use  of  reinforced  concrete  in  construction  of  fireproof  build- 
ings. Mr.  Kdison  very  strongly  states  that  the  evident  pur- 
pose of  the  publication  Is  to  deceive  and  that  it  Is  In  error 
In  many  ways.     His  specific  criticisms  are  as  follows: 

The  results  of  the  fire  at  mv  plant  on  Dec.  9.  1914.  are  used 
In  an  entirely  f.ilxc  and  misleading  manner.  of  the  seven 
rclnforced-roncrtlc  builillngs,  none  weic  destroyed.  A  small 
section  of  the  unper  tloor  of  one  of  the  buildings  fell  In.  but 
was  supported  by  the  lower  floors.  The  pamphlet  referred 
to  presents  three  vU'Ws  of  this,  the  suggestion  being  that 
they  were  of  three  different  liulhllngs.  The  brick  a<lmlnls- 
trsllon  building  to  which  it  refers,  which  remains  standing, 
WJ'S  piolected  by  an  adjacent  concrete  building  and  was  not 
siibbried   to  the' fire. 

Kv'iy  lirick  and  steel  building  which  was  attacked  by  the 
Are  w.is  complctelv  deslro.v  ed,  together  with  all  the  nia<-hlnfiy 
they  contalnefl.  while  the  danuige  done  to  the  concrete  bwlld- 
IngH  amounted  to  about  1 2 'A  l)er  cint.,  and  of  the  maclilner> 
<  ontalned  In  the  I'oncrele  liuridlngH  9S  |)er  cetit.  was  saved  an<l 
Is   now    In   operation       .'VlaniifacturliiK    was   icHUmid   In   some   of 


the  old  concrete  buildings  within  a  few  weeks  after  the  date 
of  the  fire. 

Temperatures  were  far  in  excess  of  those  in  the  ordinary 
fire,  but  reinforced  concrete  showed  its  superiority  over  any 
other  fire-resisting  material. 
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Stevens  Institute  ok  Technology — The  debt-re- 
tirement and  new-endowment  funds  which,  as  noted  in 
this  column,  Apr.  29,  the  alumni  have  been  strenuously 
working  for,  were  completed  on  Apr.  30.  The  total  in- 
crease in  funds  as  a  result  of  this  campaign  is  $1,380,- 
000,  compared  with  the  $1.3()0.000  required  to  discharge 
all  debts  and  meet  all  conditional  gifts,  and  with  the  $1,- 
3T5,000  aimed  for.  A  half-million  is  now  available  for 
improving  the  Institute's  plant,  and  it  is  proposed  to 
proceed  at  once  with  the  gj-mnasium  and  the  Win.  Hall 
Walker  Laboratory  of  ilechanic  Arts  (for  shopwork). 


FISIRSOMAIUS 


Mr.  H.  S.  Collette,  Secretary  of  J.  G.  White  &  Co.,  Inc.  and 
the  J.  G.  White  Engineering  Corporation,  has  resigned  from 
these  companies,  and  expects  to  reside  permanently  in  Cali- 
fornia. 

Mr.  James  O.  Carr,  General  Manager  of  the  General  Elec- 
tric Co..  Schenectady,  N.  Y.,  has  been  nominated  by  Governor 
AVhitman,  of  New  Y''ork,  to  succeed  Mr.  Martin  S.  Decker  as 
a  member  of  the  Public  Service  Commission  for  the  Second 
District. 

Prof.  W.  R.  Eckart,  M.  Am.  Soc.  M.  E.,  of  Leland  Stan- 
ford. Jr.,  University,  has  been  appointed  by  the  Institute  of 
Mechanical  Engineers  of  London  to  represent  that  society  at 
the  International  Engineering  Congress  in  San  Francisco  in 
September. 

Mr.  John  Wilson,  formerly  City  Engineer,  of  Duluth,  Minn., 
has  resigned  and  will  open  an  ofiice  at  300  First  National 
Bank  Building,  Duluth,  Minn.,  where  he  will  carry  on  a  gen- 
eral practice  in  civil  and  sanitary  engineering,  making  a 
specialty  of  municipal  problems. 

Mr.  Gaylord  C.  Cummin,  Assoc.  M.  Am.  Soc.  C.  E.,  City 
Engineer  of  Dayton,  Ohio,  has  been  made  City  Manager  of 
Jackson,  Mich.  Mr.  Cummin  was  graduated  in  civil  engi- 
neering from  Cornell  University  in  1904  and  has  been  City 
Engineer  of  Dayton  for  a  number  of  years.  He  held  that 
office  at  the  time  of  the  destructive   floods  of  1913. 

Mr.  John  Anderson,  formerly  General  Superintendent  for 
George  B.  Spearin,  and  Mr.  James  Wheeler,  recently  with 
Westinghouse  Church  Kerr  &  Co..  have  formed  a  company  to 
be  known  as  Anderson  &  Wheeler,  Inc..  which  will  take  up 
work  as  contracting  engineers  on  dock,  timber  and  concrete 
construction.  The  offices  of  the  company  will  be  at  West  New 
Brighton,  Staten  Island,  N.  Y. 

Mr.  Clinton  White  has  announced  that  he  will  retire  from 
the  Public  Service  Commission  of  Massachusetts  on  May  IS. 
his  70th  birthday.  Mr.  White  was  a  member  of  the  Special 
Commission  on  Docks  and  Terminal  Facilities  from  1S95  to 
1S97,  of  the  Harbor  and  I.,and  Commission  from  1S97  to  1901. 
the  Railroad  Commission  and  its  successor,  the  Public  Ser- 
vice Commission,   from   1901   to   the  present  time. 

.Mr.  J.  A.  L.  Waddell,  M.  Am.  Soc.  C.  K..  has  had  conferred 
upon  him  by  the  Japanese  Governnient,  through  its  Depart- 
ment of  Education,  the  degree  of  Hakushi  (Doctor  of  Engi- 
neering). This  Is  the  fourth  doctor's  degree  conferred  on  Dr. 
Waddell,  the  three  other  degrees  being  Doctor  of  Science, 
McGlll  University.  1904;  Doctor  of  Laws,  Missouri  Slate  Uni- 
versity, 1904,  and  Doctor  of  Engineering,  University  of  Ne- 
braska,   1911. 

Mr.  H.  A.  Macbeth,  M.  Am.  Soc.  M.  E.,  has  been  apjiolntert 
Superintendent  of  Motive  Power  of  the  New  York,  Chicago 
*  St.  Louis  Ity.,  succeeding  Eli  A.  Miller,  whose  death  was 
nnnciunced  In  last  week's  Issue.  Mr.  Macbeth  entered  tho  ser- 
vice of  the  Nickel  Plate  in  1SS3  as  an  ai>prenttce  and  passed 
llirough  the  vailouM  grades  until  1903,  when  he  became 
Master  .Mechanic  of  the  sho|is  at  Conncaut.  which  position  he 
held   at   the   time  of   his   piesfnl   a|>|i»lntnient. 


Mav  f,.  mi:. 
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Mr.  LoulH  K.  ttouiKi'.  M.  Am.  Hoc.  C.  10.,  ronlKiioil  fi  oiii  IiIn 
poaltlon  im  CuiiiiiiIhhIihiit  i>r  I'uliUi-  Wi>rkM  i  f  llx-  City  of  Hom- 
ton.  MiiHM.,  Ill  tli.>  .ml  i.r  IiIn  Icim  on  .Vpr.  .10.  Mr.  U<iiiiUi''h 
plniiD  t">'  <)>*'  fiXtiio  Imvi'  iKit  lii'i-ii  (l<<lliilli<l.v  iiitiili'.  Iiiil  U  Ih 
AnnoiinriMl  tlmt  lu<  Ih  liitoiKlliiK  nitoiliiK  tlii>  |it'lviit<'  prarllf.. 
of  oiiKliit't'i'liiK.  HullilliiK  ConiiiilHiiloMKi'  1'iili'lck  <>'II<<urii  Iiiih 
boKii  ilrHlKiii>t<'<l  l>.v  Mit.vor  I'lirlvy  iim  AoIIiik  t'oninilMHioiioi'  of 
riiMli'  WkiUm  until  iiii  ii|>|>ii|nttiii>iit  to  lli<>  poMltlon  Im  ininli'. 
Tl»<  oltli-K  inivH  n  miliirv   of  V.'i'OO  ii   yriir. 

Ml.  KioilcrloU  n.  Ncw.'ll.  M.  Am.  Soc.  ('.  K.,  hiiH  licoii  i\p- 
poliilnl  I'lofosMor  of  Civil  ICiikIihmm'Iiik  mul  lu'iid  of  tli«>  Po- 
pnrtiiii-nl  of  Civil  ICiiKlnoiMltiK  iit  thi<  I'lil voiHlty  of  IllliinlM. 
Mr.  NrwoU  WHS  born  In  I'l-miMylviuila  In  isfil'  and  wan  kiii'Ih- 
ntril  In  mlnliiK  oiiKlnccrlnK  from  lhi>  MaHHachuHOttK  In.Mti(iiU> 
of  Tri'hnolony  In  ISSS.  Aftor  Homo  prollinlliiiry  oxpi-rkMicc  In 
inlnliiK  In  I'olorailo.  l>hlo.  Pcnn.MylvanIa  anil  Vli'fflnln  he 
fnttMcil  Ihr  I'liltfil  Stutt's  CooloKlral  Siiivoy  ii.s  AHHiHtant  l!y- 
ilriiiilU'  KiiKlni'iM-  In  isss.  lie  rose  through  llic  varlouH  KradoH 
In  that  HiMVlce  until  I'.M):;.  when  ho  waH  appolntoil  Chief  lOnj;!- 
necr.  nnil.  In  1907.  niroolor.  of  tho  I'nltoil  Stat.-n  lU-clainiitlon 
Service,  whli-h  wiih  formcil  In  l'M)2.  Mr.  Newell  reslKncil  as 
Director  of  the  Service  early  thin  year  and  hecanie  Consult- 
\ng  KiiKlncer,  which  jiosltlon  presuniahly  he  will  retain.  .Mr. 
Newell  expects  to  take  ui>  hl.x  work  at  the  T'niverslty  of  1111- 
noU  Itnnieillatcly. 


PeWItt  C.  Stephens.  Reneral  contractor,  of  Buffalo.  N.  Y. 
innd  with  olliccs  at  Pes  Moines.  Iowa),  died  in  New  York  City 
on  Apr.  21.  Mr.  Stephens  made  a  specialty  of  hii«e  draln- 
BKe  contracts,  and  at  the  time  of  his  death  had  in  hand  ;i 
$1,250,000  contract  near  Cape  Girardeau,    Mo. 

Charles  \V.  niakeslee.  Jr..  a  niemher  of  the  contracting  firm 
of  C.  \V.  Ulakeslee  &  Sons,  New  Haven.  Conn.,  died  suddenly  at 
his  home  in  New  Haven  on  Apr.  2S.  Mr.  Hlakeslee  was  in 
his  71st  year,  and  was  .Tssociated  with  his  father  and  brothers 
In  n  contractiiiff  firm  which  has  not  only  done  a  Rieat  amount 
of  work  in  Now  Knprland.  but  also  had  one  of  the  big  sections 
In  the  new   Catskill  Aqueduct  for  the  City   of  New  York. 

Col.  T.  H.  Handbury.  M.  Am.  Soc.  C.  E..  Corps  of  Engineers, 
V.  S.  A.,  retired,  died  in  Berne,  Switzerland,  on  Ai)r.  23,  at 
the  age  of  74.  Col.  Handbury  was  graduated  from  West 
Point  in  1S61  and  was  transferred  to  the  Corps  of  Engineers 
In  1S66.  His  professional  w-ork  included  services  in  the  Pa- 
cific and  Mississippi  Districts  and  a  four-year  term  as  Pro- 
fessor of  Engineering  at  West  Point.     He  was  retired  in  1835. 

Eldredge  Dale,  an  engineer  who  for  many  years  was  con- 
nected with  the  Pennsylvania  R.R.  and  the  Philadelphia  & 
Reading  Ry..  died  at  his  home  in  Reading,  Penn..  on  Apr.  27. 
at  the  age  of  73.  Mr.  Dale's  early  service  was  with  the 
Pennsylvania  R.R.,  but  he  was  later  connected  with  the  con- 
struction of  the  Sixth  Ave.  Elevated  Line  in  New  York,  th" 
Reading  Terminal  in  Philadelphia  and  the  Reading  work 
around   Reading.    Penn. 

George  A.  Perkins,  formerly  Chairman  of  the  Massachu- 
setts Highway  Commission  and  leadei'  in  the  good-roads 
movement,  died  at  Boston  on  Apr.  29  at  the  age  of  59.  His 
profession  was  the  law.  but  as  an  enthusiastic  bicyclist  he 
became  interested  in  roads,  and  in  18S7,  when  a  member  of 
the  Massachusetts  Legislature,  he  introduced  the  first  bill  for 
the  improvement  of  the  state  highways.  The  idea  of  a  State 
Highway  Commission  oiiginated  with  him  and  he  introduced 
the  bill  establishing  it  in  his  state. 

Charles  F.  Spaulding,  consulting  engineer  to  the  Newton  & 
Watertown  Gas  Co.,  formerly  president  of  the  New  England 
Gas  Engineers  Association  and  of  the  Guild  of  Gas  Engineers, 
died  at  his  home  in  Waltham,  Mass.,  on  Apr.  2S  at  the  age 
of  S7.  He  was  a  native  of  Franklin,  Vt.,  and  was  at  various 
times  superintendent  and  engineer  of  gas  plants  at  Burling- 
ton, Vt.,  and  Brookline  and  Waltham.  Mass.  He  served  in 
the  Civil  War  as  a  Major  in  the  16th  Vermont  Volunteers  and 
after  the  war  was  a  Colonel  in  the  Vermont  Militia. 

William  M.  Foote,  President  of  the  Commonwealth  Power 
•Co..  died  at  his  home  in  Jackson,  Mich.,  Apr.  14.  aged  61  years. 
Mr.  Foote  had  been  connected  with  various  electric  and  hydro- 
electric plants  in  the  State  of  Michigan  since  the  earliest  days 
of  the  industry,  and  of  late  years  had  devoted  considerable 
attention  to  the  building  and  operating  of  interurban  electric 
roads.  A  Michigan  engineer  has  said  that  "Mr.  Foote  did  more 
for  the  state  than  any  other  man  in  developing  its  natuial  re- 
sources. His  foresight,  energy  and  courage  inspired  his  as- 
sociates and  subordinates  year  after  year,  and  his  patience, 
l>ls  democratic  spirit,  his  tolerance,  his  cheerfulness  and  hi.s 
kindliness  endeared   him   to   anyone   he   met   in   any  capacity." 
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ro.MING    MKKTLVC.S 

AMKItK'AN    WATIOK    WOltKS    AS.SOCI ATION. 

May     10-11.       Aniiiiiil     ini-elliiK     In     (Jliielniuitl.       Kocy..    J.     M. 
Dlven,    17   Stale   St.,    Troy,    N.    V. 

NATIONAL    FIUK    l'U<  )Ti:("ri<  iN    ASSOCIATION, 

Aliiy   11-1:).      Animal   iiiei  ting  at   Hotel   AHtor.   New   York   City, 
Secy.,    KranUlln    II.    Uoiitworth,    X7    Milk    St.,    BohIoii,    M.ibii. 

CONFHKKNCK  DF   ItlMLDING   INSI'ECJTOIiS. 

May    14.     Mooting    In    New    York    City.      Secy.,   Sidney   J.    Wll- 
itains,    Madhioii.    Wis. 
INTHKNATIONAL    ItAILWAY    FUEL    ASSOCIATION. 

May    17-20.      Annual    nuollng   at   Chicago.      Secy.,   (.'.    G.    Hall, 
922   McCormlck    Hldg..   Chicago. 

.SOfTHWE.STEHN    KLKCTUICAL   AND   GAS    ASSOCIATION. 
.Ma.\    19.      Annual   ciinveiitlon   at   (Jalvi^ston,  Tex.      Soey.,    II.   S. 
("oopcr.    Dallas.    Tex. 

NATIONAL   MACHINE    TOOL    HIIILDKIiS'    ASSf)ClATION. 
May  20-21.     Spring  meollng  at   Atl.intlc  City,  at   Hotel    M.irl- 
borough-Bleiihelm       Secy.,  Charles   E.   Hlldreth,   Worcester, 
Mass. 

MASTER  HOILEU  MAKERS'   A.SSOCIATION. 

May     25-2.X.        Annual     meeting     In     Chicago.       Secy.,     H.     D. 
Vought,   95   Liberty  St.,  New   York   City. 

AMERICAN   SUPPLY   AND   MACHINERY   MANUFACTURER.S' 
ASSOCIATION. 
June    3-4.      Annual    convention    .-it    Hellevue-Stratford,    Phila- 
delphia,    Penn.       Seey..     K.     I  >.     Mitchell,     1510     Woolworth 
r.ldg..   New   York   City. 

NATIONAL    DISTRICT   HEATING    ASSOCIATION. 

Juno    1-3.      .\nnual    convention    at    Hotel    Sherman,    Chicago. 
Secy.,  H.  L.  Gasklll. 

NATIONAL    CONFERENCE    ON    CITY    PLANNING. 

June     7-9.       National     Conference     in     Detroit.     Mich.       Secv., 
Flavol    Shurtloff.    19   Congress   St..    Boston,   Mass. 

AMERICAN     RAILWAY     MASTER     MECHANICS'     ASSOCIA- 
Tlo.N. 
June  9-11.     Annual   convention   in   Atlantic  City.     Secy.,  Jos. 
M.   Taylor,   Karpen   Bldg.,   Chicago 

MASTER   CAR   BUILDERS'   ASSOCIATION. 

June  14-16.     Annual  convention  in  Atlantic  City.     Secy.,  Jos. 
M.  Taylor,  Karpen  Bldg.,  Chicago. 

OHIO      SOCIETY      OF      MECHANICAL,      ELECTRICAL      AND 
STEAM    ENOLNEER.^. 
June   K-l.^N.      Semi-annual   meeting  at   Toledo.     Secy.,   Frank 
E.    Sanborn,    Ohio   State   University,    Columbus. 

SOCIETY    FOR   THE    PROMOTION    OF    ENGINEERING    EDU- 
CATION. 
June   22-25.      Annual   meeting  at   Iowa   State   College,    Ames. 
Iowa.     Sory..  F.  L.  Bishop,  University  of  Pittsburgh,  Pitts- 
burgh.  Penn. 

AMERICAN    SOCIETY    OF    MECHANICAL    ENGINEERS. 

June  22-25.     Summer  meeting  at  Buffalo,  N.   Y.     Secy.,  Calvin 
W.    Rice,    29    W.    39th    St.,    New    York    City. 

AMERICAN    SOCIETY    FOR    TESTING    MATERIALS. 

Jnne   22-26.      .\nnual   meeting   in  Atlantic  City.      Secy.,   Edgar 
Marburg,  University   of  Pennsylvania,   Philadelphia,  Penn. 

American  Klertrochoniioal  Sociely — At  the  27th  general 
meeting,  at  Atlantic  City,  N.  J.,  Apr.  22-24,  the  following  elec- 
tions were  announced:  President,  Lawrence  Addicks;  Vice- 
Presidents,  L.  E.  Saunders,  J.  A.  Mathews,  W.  H.  Walker; 
Treasurer.  F.  G.  .Salom:  Secretary,  J.  W.  Richards. 

The  Pnn-.Vnierican  Itoail  CongresM  is  to  be  held  in  Oakland, 
Calif..  .Sept.  13-17,  under  the  joint  auspices  of  the  American 
Highway  Association  and  the  American  Road  Builders'  Asso- 
ciation. Anyone  not  a  member  of  either  association,  desiring 
to  become  a  member  of  the  Congress  and  receive  a  copy  of 
the  printed  proceedings,  may  join  as  a  temporary  member 
by  paying  a  fee   of   $2. 

.Vmeriran  Soeict?"  for  Tcstsiisr  ^laterials — The  nominating 
committee  has  prepared  the  following  ticket  for  the  ensuing 
year:  I'resident.  Mansfield  Jlerriman;  Vice-President,  William 
H.  rixby;  members  of  Executive  Committee,  JamoG  V/.  Gib- 
boney,  William  K.  Hatt,  John  A.  Mathews  and  Edward  Orton, 
Jr.  The  next  annual  meeting  will  be  held,  June  22-26,  at  the 
new    Traymore    Hotel,    Atlantic    City,   N.    J. 

\atlonal  Fire-Proteotion  .\NMOciation — At  the  coming  19th 
annual  meeting  of  the  association  in  New  York  City,  at  the 
Hotel  Astor,  May  11-13,  a  number  of  interesting  topics  will 
be  under  discussion.  The  regulations  for  automatic  sprink- 
lers will  be  revised,  a  complete  report  on  interior  stand- 
pipe  systems  will  be  presented,  a  complete  revision  of  the 
regulations  for  gravity  and  pressure  tanks  and  revisions 
of  the  regulations  for  blower  systems  and  for  rotary  and 
centrifugal  fire-pumps  will  be  considered.  Following  the  an- 
nual meeting  the  building  commissioners  and  inspectors  in 
the  associate  membership  of  the  Society  will  hold  a  special 
conference  for  the  discussion  of  building  topics.  The  head- 
quarters of  the  Society  is  at  87  Milk  St.,  Boston,  Mass. 
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Rail-Joint  Opener 

In  installing  signal  equipment  it  is  frequently  necessary 
to  open  rail  joints  sufficiently  to  admit  of  placing  the  fiber 
end  piece  for  insulating  the  joint.  To  perform  this  work 
quickly  and  without  damage  the  Chicago  Railway  Signal  & 
Supply  Co.  has  introduced  a  device  which  consists  of  a  pair  of 
clamps  connected  by  a  threaded  bar,  as  shown  in  tlie  accom- 
panying  view.      Eacli  clamp   is   gripped   to  the   rail  head   by   a 


Rail-Joint  Expaxdei; 

capstan  screw,  and  by  turning  the  threaded  bar  by  means  of 
its  capstan  head  the  clamps  and  rails  are  forced  apart  and 
held  while  the  insulating  end-piece  is  inserted.  It  is  not  nec- 
essary to  remove  the  splices  or  spikes.  The  device  can  be 
used  in  the  same  way  eitlier  to  pull  or  push  rails  in  getting 
proper  adjustment  of  bolt  holes  or  signal  fittings.  The  ma- 
chine weighs  about  120  lb.  and  is  usually  handled  by  two  men, 
but  it  can  be  handled  by  one  man,  and  he  can  remove  it 
from  the  rail  in  a  few  seconds. 

Reinforced-Concrete   i^lieetpile 

The  Bignell  Piling  Co.,  Lincoln,  Xeb.,  has  put  on  the 
market  a  reinforced-concrete  sheetpile  with  special  attach- 
ments for  jetting,  following  closely  the  design  of  the  load 
piles  described  in  "Engineering  News,"  Oct.  8,  1914,  p.  726. 
These  piles  have  a  continuous  4-in.  pipe  from  which  at  inter- 
vals   run     horizontal    pipes    that    turn    upward    at    the    outer 
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edge  of  the  pile  aectlon.  In  addition  a  2-ln.  pipe  extends 
through  the  4-ln.  pipe  to  the  point  of  the  pile  where  It  Is 
fitted  with  n  brass  nozzlo  through  which  the  digging  jet  la 
forced.  The  Jet»  through  the  horizontal  pipea  serve  to  loosen 
the  earth  through  which  the  pile  la  being  aunk.  The  ahettpUe 
section  Is  notched  as  shown,  to  form  Joints,  the  precise  shape' 
and  size  of  the  notch  being  varied  as  conditions  warrant. 
The  accompanying  view  showa  two  sections  being  driven;^ 
the  drawing  Blves  a  typical  section. 

Mmnll    RefrlKerntlnK    HnehineM 

A  small,  oompiict  autoiniitlc  refrigerating  machine  Intended 
particularly  for  lliii  Iceboxes  of  sniiill  factorlea.  dwellings,  etc.. 
has  been  developed  by  the  Montclalr  Ilcfrlgorntlng  forponi- 
tion.  Wool  worth  Hldg..  New  York  City.  The  apparatus  com- 
prises   a     iiiolor-ilrlveii     rotary-pump    coinpresBor     (for     ethyl 


chloride)  submerged  in  glycerin  to  seal  and  lubricate  it,  a, 
water-cooled  condenser  and  an  expansion  coil  in  a  small 
brine  tank  for  making  a  small  quantity  of  ice  in  addition  to- 
cooling  the  icebox.  A  thermostatic  controller  turns  on  and 
off  the  electric  current  and  water  needed  to  operate  the 
machine,  so  that  it  is  entirely  automatic.  Two  sizes  are 
available — "B,"  having  a  capacity  equal  to  100  lb.  of  ice  per 
day  and  driven  by  a  ^-hp.  motor,  and  "C,"  having  a  capacity 
equal  to  300  lb.  of  ice  and  driven  by  a  Vi-hp.  motor.  The 
prices  are  $225   and   $325   respectively. 

Steam-Flow  Meter 

-Vn  English  design  of  recording  steam-flow  meter  (also 
for  gases  and  liquids  generally),  the  'Curnon"  type,  is  being 
made  in  America  by  J.  G.  Biddle,  instrument  maker,  of  Phila- 
delphia. It  comprises  essentially  a  Pitot  tube  and  differential 
pressure  gage.  The  latter  is  a  flat  box  separated  by  a 
diaphragm  into  two  chambers  which  are  connected  to  the 
upstream  and  downstream  nozzles  of  the  Pitot  tube.  Move- 
ments of  the  diaphragm  (necessarily  small  and  oscillating) 
are  transmitted  outside  the  gage  by  a  spindle  in  a  stufling-box 
and  are  multiplied  by  linkwork  leading  to  the  chart-pen  arm. 
A  Bourdon  tube  is  introduced  into  the  linkwork  to  correct 
for  pressure  clianges,  so  that  true  weight  is  recorded. 

TeIe.Heopic   Valve   Box 

A  valve  box  brought  out  very  recently  is  of  a  sliding  tele- 
scopic instead  of  the  familiar  screw  type,  and  is  so  made  that 
the  upper  section  has  no  bearing 
upon  the  lower  section.  This 
prevents  a  heavy  load  on  the  top 
of  the  box  from  being  trans- 
mitted to  the  valve  or  the  main 
and  so  causing  leaks  or  breaks. 
.A.  bonnet  on  the  lower  section 
holds  the  valve  in  position  with- 
in it,  and  will  fit  valves  of  4-  to 
12-in.  size.  The  upper  section 
has  a  broad  flange  to  take  the 
vertical  load  due  to  vehicles,  etc., 
and  is  fitted  with  a  locking  lid. 
attached  by  a  chain  so  that  it 
cannot  be  lost.  This  box  is  made 
by  the  H.  W.  Clark  Co.,  Mattoon, 
111.  The  same  company  makes 
a  special  locking  lid  (as  used  for 
meter  boxes)  for  application  to 
old  valve  boxes  and  service 
boxes,  the  covers  of  which  have 
been  broken  or  lost,  so  that  the 
fittings  are  being  covered  up 
with    dirt    which    enters    unhin- 

Clai!K  Valve  Box  dered. 

roloretl    Boiler-iinKe    L.lquid 

An  attachment  for  steam-boiler  gages  to  color  the  gage 
water  red  is  being  introduced  by  Ronald  Trist  &  Co.,  4  Lloyds 
Ave.,  London.  England.  The  advantage  of  colored  gage  liquid 
is,  of  course,  the  ability  to  see  the  water  level  from  a  dis- 
tance and  at  a  sharp  angle.  This  attachment  is  a  gun-metal 
bulb,  screwed  into  the  place  of  the  upper  gage  plug,  holding 
a  charge  of  soluble  coloring  matter.  Steam  condenses  in 
this  chamber  and  enough  water  trickles  down  to  keep  the 
gage  column  visible.  When  the  color  becomes  too  faint, 
through  repeated  blowing  down,  etc.,  it  is  only  necessary  to 
add  a  fresh  charge  of  color  to  the  bulb. 

Small  Single-I'hnNe  .Motorn 

A  new  line  of  single-phase  industrial  motors,  in  i>j  -  to 
lO-hp.  capacities  and  for  110  and  220  volts,  has  been  de- 
veloped by  the  Westinghouse  Electric  &  Manufacturing  Co., 
East  Pittsburgh,  I'enn.  Above  2  hp.  a  steel  "framelesa"  de- 
sign is  employed;  below  2  hp.  a  cast-iron  frame  holds  the- 
stator  parts.  These  motors  start  as  repulsion  units  with  largo 
torque  and  limited  current;  at  full  speed  an  Internal  mechan- 
ical governor  automatically  changes  the  connections. 

Small   i'ortahle  frasher  Plant 

A  new  portable  crushing  rig  has  been  developed  by  the- 
Smith  Engineering  Works,  of  .Milwaukee.  Wis.,  for  use  on 
anuill  Isolated  concrete  Jobs  where  good  gravel  Is  not  easily 
available  but  field  atone  la.  Th.-re  are  a  Jaw  crusher  (7xlO-ln. 
opening  and  2  to  4  tons  i)er  hour  capacity)  driven  by  a 
12-1). hp.  Iwo-cyllndor  gasoline  engine,  a  reciprocating  feeder, 
alngle-ihaln  elevator,  chute  or  rotary  screen  and  five-ton  bin. 
All  are  mounted  on  a  ateel  truck,  made  of  S-ln.  braced  chan- 
nels, and  fitted  with  24xi:-lii.  wheels  In  the  front  and  30x6-ln. 
In  the  rear.  The  rig  weighs  about  9000  lb.  and  can  be  hauled 
(.vi-r   paved    rouda   by   two   horaos. 
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l?v  I".  II.  CiKiKi:,*  Civil,  Kn(!inki:ii.  l'.  S.  Navy 


>Y SUV>1>  li'cricir  of  (iitiiltihlr  lifpes  uf  cram' 
for  till'  JSO-lon  I'liiidinii  .■.crnVc.  lievolviiKj-luwer 
U/pe  irilli  /lirvlcil  jib  iras  fouml  brsl.  Jiiils  ashed 
on  i/niiral  niiiiiri'iiiciils.  to  Ijiililers'  ilcsiijiis.  rr- 
sultnl  ill  one  American  aiiit  tliree  foreii/n  ilcsi(jiis. 
Peiitsclie  Mascliiiienfabrik  A.  G..  of  Ihiisbunj. 
tlerwaiiii,  bid  the  loircsl  price  and  (/itich-e.st  com- 
pletion. Its  price  was  lowest,  even  after  adding 
-J-')'^  diitji.     (lennan  tiid  accepted. 


Iiiasimiili  as  pulil 
tloatiiij:  iTaiios  bc- 
injr  fiirnislicd  tlio 
Pniinnia  C  a  n  a  1, 
bv  till'  publislu'il 
re|iorts  of  tbo  col- 
lapse under  test 
load  of  the  jib  of 
the  first  crane  of- 
fered for  test  (do- 
scribed  in  an  arti- 
cle following;  this 
one),  a  summary 
is  here  given  of 
the  facts  sur- 
rounding the  pre- 
paration of  the 
original  specifica- 
tions, the  award 
of  contract  to  the 
Deutsche  .Ma- 
schinenfabrik  A. 
ti..  a  n  d  subse- 
quent operations. 
Early  in  1!)12  the 
Isthmian  Canal 
Coininission  de- 
cided that  two 
verj-  powerful 
floating  cranes 
would  be  neces- 
sary as  part  of 
the  equipment  of 
the  Panama  Can- 
al to  liandic  lock 
and  dock  gates, 
furnish    wrecking 


•Desli;ninK  Hncri- 
neer.  Division  of 
Terminal  Construc- 
tion, th"  I'an.-ima 
Can  a  1  .  Balboa 
Heights.  C.  Z 
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Fid.  1.     P  WAM  A  Can  m, 

(Carrying    the    test    load    of    336 


.service,  liaiidle  heavy  pieces  of  freiglit,  or  any  otiier  work 
re(|uiriiig  cxtreinciy   higli  lifting  capacity. 

CoMrAiiisoN  oi'  Type.s 

In  order  to  (Ictcriiiiiic  tlie  type  of  crane  best  suited  to 
tiie  service,  tlie  available  literature  on  the  subject  was 
studied,  inspection  was  made  of  the  principal  floating 
cranes  in  the  United  States  and  Canada,  and  information 
was  solicited  from  the  manufacturers  of  large  floating 
cranes.  Opinions  were  also  sought  from  the  users  of 
cranes  of  largo  capacity. 

Till'  invfwiigntinns  showed  that   (lie  floating  cranes  of 

large  capacity  to 
be  found  in  use 
in  the  harbors  and 
shipyards  in  the 
United  States  can 
be  grouped  into 
three  classes — the 
derrick  barge,  the 
Bishop  revolving 
crane,  and  the 
bridge  type.  The 
derrick-  barge 
class  may  be 
described  as  a 
stiff -leg  derrick 
mounted  upon  a 
barge.  Usually,  a 
counterweight  is 
provided  in  the 
form  of  water  bal- 
last, so  that  the 
derrick  may  be 
worked  over  the 
sides  of  the  barge. 
Representative 
cranes  of  this 
type  are  the  200- 
ton  ":\ronarch," 
owned  by  Merritt 
&  Chapman  Der- 
rick &  AVrecking 
Co.,  New  York, 
and  the  120-ton 
derrick  at  the 
Norfolk  Navy 
Yard.  These 
cranes  are  simple, 
rugged,  dependa- 
Floatint,  CiiAXE  "TTkkcii.ks"  ble  tools,  but  their 

tons   at    22.3  ft.  reach,  Mar.  IS,  1915)  reach   when   WOrk- 
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Ing  alongside  a  ship  is  greatly  limited  by  the  iuter- 
ference  of  the  ship's  side  ^vith  the  boom,  owing  to  the 
low  elevation  of  the  step  of  the  boom.  Their  general 
utility  is  further  diminished  by  their  inability  to  de- 
posit bulky  loads  on  their  own  decks  without  consid- 
erable sacrifice  of  reach  over  end. 

The  best  example  of  the  Bishop  crane  is  the  "City  of 
Xew  York,"  built  in  1871  for  the  Department  of  Docks 
and  Ferries  of  New  York  City.  It  is  an  improvement 
upon  the  original  crane  designed  by  W.  J.  Bishop,  built 
in  18GG  and  still  in  use  in  the  yards  of  the  W.  &  A. 
Fletcher  Co.,  Hoboken.  X.  J.  Briefly  described,  this 
t\'pe  of  crane  consists  of  a  pontoon   carrying  a  tower. 


structed  in  the  United  States  was  the  "Hercules,"  built 
by  the  Brown  Hoisting  Machinery  Co.  for  the  nav}-, 
and  in  use  at  the  BrookljTi  Navy  Yard.  There  are  also 
cranes  of  tliis  type  recently  built  by  the  Wellman-Seaver- 
^lorgan  Co.  for  tiie  Puget  Sound  Navy  Yard,  the  Boston 
Navy  Yard,  and  the  Pearl  TTarbor  Naval  Station.  Hawaii. 
This  type  of  crane  has  the  advantage  of  comparatively 
low  cost,  but  there  are  several  inherent  disadvantages. 
It  is  topheavy  as  to  weight  and  wind  pressure,  the  mov- 
able counterweight  usually  provided  would  probably  cap- 
size the  crane  by  its  overturning  action  in  its  extreme 
position  at  one  end  of  the  pontoon  should  the  tackle 
fail  at  the  opposite  end  of  the  cantilever,  and  the  size 


Fid.  2.     TvricAi.  Fi,o\Ti\<i  Ci;\\i:  of  the  BiiiixiE  Tyi'e 

(I'lO-toii  crane  of  Navy  DfiKirtiiient  at  Honolulu,  built  l>y  Welliiiaii-Seaver-MorKan  Co.,  Cleveland,  Ohio) 


at  the  top  of  which  a  l)ooni  pcvoIncs  in  a  horizontal 
plane.  The  cxtcnsiini  of  the  Ixiom  lieyond  the  ])iv(>t 
serves  for  count('rl)alaiicing,  the  outer  end  of  this  coun- 
terbalancing Ixxiiu  Itcing  secured  l)y  l)a(kstays  to  a  car- 
riage wbich  runs  on  the  under  side  of  a  cinular  track 
about  the  base  of  the  tower.  Slewing  of  tiie  load  is 
aiconiplisiied  iiy  ninsing  tbe  carriage,  wiiicb  transmits 
the  motion  througb  tbe  l)a(kstays  to  tiic  i()unterl)alanc- 
iiig  boom.  Two  later  cnincs  of  tliis  typi-  (for  tbe  IJdston 
N'avy  Yard  and  for  William  Cramp  &  Sons,  Pbilailel- 
|ibia)  are  merely  typt's  of  tlie  "City  of  Xew  York.'"  The 
I  liief  disadvantages  of  tbe  Misliop  crane  are  tbe  dillieulty 
of  slewing  witli  maxininni  load  at  end  of  boom  and 
interference  witli  slii|)'s  upper  works,  etc.,  because  of  tbe 
(irisiderable  area  re<|uired  for  slewing  the  boom. 

Tbe  most  recent  development  of  tbe  lloating  crane  in 
tbe  United  States  is  found  in  the  so-called  bridge  tyi)e 
a  cantilever  crane  mounted  upon  a  pontoon  (Fig.  2).  The 
first    crane    of    large   capacity    of    Ibis    type    to    be    ettn- 


nf  tlie  load  handled  by  this  type  of  crane  is  limited  by 
tbe  space  between  tbe  legs  which  support  the  bridge.  The 
greatest  disadvantage  is  tbe  inability  to  jjlund)  the  lift 
(c\(ept  as  provided  by  tbe  trolley)  without  moving  tbe 
wliolc  crane,  wliich  involves  the  repeated  handling  of 
mooring  lines.  Tbis  rigidity  is  especially  objectionable 
when  working  about  a  sliip.  on  account  of  tbe  interfer- 
ence of  tbe  ciintilever  with  the  sbii)'s  masts  and  upper 
works.  In  mirrow  waterways,  as,  for  example,  the  locks 
of  tbe  I'anama  ('anal,  tbe  use  of  tbis  type  becomes  vir- 
tually impracticable,  since  it  can  only  be  operated  end 
on,  witb  tbe  result  tliat  the  entire  length  of  tbe  pontoon 
with  the  tantile\er  extension  is  placed  across  tbe  channel. 

The  h'Evoi.viN'd  Ckane 

The  development  of  tbe  lloating  crane  has  proceeded 
along  other  lines  in  Kurope,  and  in  its  most  modern  anil 
complete  form  tbe  floating  crane  consists  essentially  of 
a  jib  or  arm  carried  by  a  j)ontoiui,  capable  of  movement 
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in  iiiiv  viTticiil  pl.wic  and  ol'  revolution  al>oiil  a  scrthal 
axis.  It  tliiis  (hirers  i'ss»'iitially  from  tin-  liisliop  craiif 
in  tlint  (lu<  luioin  which  carries  thu  lond  is  liiii;^'cil  to 
rovtilvo  nltoiit  a  horizontal  axis,  tlius  ^rontly  rodiicin;,' 
UJtorfcri'nco  with  shii>s'  iipporworks,  I'tc  This  tvpo  of 
rnuu'  may  he  tfrnu'd  the  revolving  typ<>,  and  is  liL-roiii- 
iifttT  so  ri'fi'rn'd  to.  'Vhv  lU'vclopnicnt  of  tiiis  tyjM'  lias 
Uvn  furriod  far  lu'vond  that  of  tlu'  lli.shop  typi-;  it 
sttMii-'  snft>  to  say  that  the  hi^lu'st  devolopnicnt  of  the  re- 
volvi..^;  typo  of  floating  crano  is  also  tiic  liii,du'st  dcvcl- 
oniv'Mit  of  tloatinj;  cranes  in  iicnoral. 

riio  revolving;  typo  is  inherently  nion'  costly  than  llic 
hridi:e  type,  larj^ely  on  acconnt  of  the  "hillin>,'"  of  the  jil> 
and  its  revolution  al)oiit  the  vertical  axis.  This  was  ex- 
cniplitied  liy  proposals  received  hy  the  IJ.  S.  Navy  De- 
partment in  Jnne.  1!)11,  for  two  floating  cranes,  each  of 
1(>8  tons'*  capacity  at  ()2  ft.  reach  over  fenders.  The 
speeilications  under  which  these  proposals  were  nnide  (lid 
not  specify  the  revolving  type  nor  did  they  exclude  that 
tvj)e.  Projxisals  were  received  from  three  American 
firms  and  from  the  American  representatives  of  a  Ger- 
man firm.  The  three  American  firms  each  hid  on  a 
bridge  type  of  crane,  the  i)ids  ranging  from,  in  round 
numbers",  $(;2S.OOO  to  .$.')r;).000  for  two  cranes.  The 
bid  on  the  revolving  type  of  crane  was  $1,100,000  for 
two  cranes.  This  latter  hid  exceeded  the  a])i)ropriation 
available  and  was  accordingly  dr()i)])ed  from  consideration 
despite  the  advantages  of  the  revolving  type.  Contract 
was  finally  awarded  1o  the  second-low  American  liiihl(>r. 
who  had  ])reviously  built  for  the  Navy  Department  a 
floating  crane  of  the  l)ridgc  type. 


•TliroUKiioiit    tliis  article  ami   tlu-  one   following,   ton   means 
2000   lb— KHITOU. 
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Outline  Drawing  of  Panama  Canvl  '^-'jO-Ton  Kkvolvino  Crane 


'Reproduced   from  a  drawing  of  the  Deutsr'ie  Ma-ichinenfabrik   A.   C,   the   builders,   by  courtesy   of 
N'eumeyer   .'i    IJimond.   American    aeents) 


.\fter  giving  diu?  coiiHideration  to  the  grertt<ir  cost  of 
the  revolving  type  of  ciane,  the  Isthmian  Canal  Coni- 
niissidii  decided  that  tin;  advantages  of  this  type  jiiHti- 
licd  the  additional  cost  us  comj)ared  with  the  ordinary 
American  bridge  type.  Since  no  Americun  firm  had 
biiill  a  crane  of  flic  type  and  size  desired,  a  conference 
was  had  with  an  engineer  of  the  German  comimny  which 
had  made  tlu!  hid  to  the  Navy  Department  in  June, 
liMJ,  hertjtofore  mentioned,  and  which  later  j^nncd  to 
lie  till!  successful  hiddt^r  for  the  crancjs  for  the  I'anaina 
Canal.  Adding  the  information  so  gained  to  that  al- 
ready in  the  possession  of  tin;  Isthmian  Canal  Commis- 
sion, a  specification  was  pi-cparcd,  hasttd  on  which  pro- 
posals were  opened  in  tiie  \\'fisliingt(jii  oflico  Jan.  1^5, 
l!)i;j. 

Si'KCIIK  A'lION 

In  brief,  this  specification  recpiired  the  furnishing  of 
two  lioating  cranes  of  steel  (•onstructioii  throughout,  of 
liic  revolving  type,  and  of  the  following  capacities  and 
reaches : 

280  tons  at  22  ft.  reach 
168  ton.s  at  fi2  ft.  reach 
112  tons  at  82  ft.  reach 

'I'lic  pontoon  was  specified  to  be  not  less  than  80  nor 
inoic  than  100  ft.  wide,  not  less  than  130  ft.  long,  and 
not  less  than  14  ft.  deep.  The  restriction  a.s  to  width 
was  on  account  of  the  clear  width  of  110  ft.  existing 
ill  tlie  locks  of  the  Panama  Canal.  The  high  lifting 
capacity  of  280  tons  at  the  short  reach  of  22  ft.  was 
largely  to  enable  both  cranes  working  together  to  un- 
step  an  injured  gate  leaf,  this  increased  lifting  capacity 
ijcing  gained  at  comparatively  small  increase  in  cost.  The 
s])ecifications  required  that  the  maximum  inclination  of 
the  pontoon  should  not  exceed  about  21/2°  longitudinally 
nor  5°  trajisversely,  and  the  minimum  freeboard  was 
specified  as  not  less  than  31/2  ft.  under  rated  loads  nor 
less  than  2  ft.  under  test  loads  or  with  33G  tons  of  deck 
load.  The  minimum  height  and  dc])th  of  hoist  and  the 
minimum  speeds  for  hoisting,  lowering,  luffing  and  slew- 
ing were  also  specified. 

In  order  to  restrict  competition  to  the  least  extent, 
while  assuring  the  furnishing  of  satisfactory  apparatus, 
the  specifications  were  very  general  as  regards  design, 
and  no  drawings  accompanied  them.     In  addition  to 
the  reaches,  inclinations,  freeboards,  etc.,  the  only 
essential  requirement  fixing  the  design  was  that  there 
lould  be  a  vertical  clear  height  of  not  less 
than  (50  ft.  from  the  pontoon  deck  to  jib  when 
fully  let  (mt;  that,  excepting  the  jib,  no  part 
of  the   revolving  structure  .should   project   be- 
yond the  ]iont()on  :  that  of  the  superstructure 
the   jib    should    project    oxer    a    .specified 
part  of  the  pontoon  deck  intended  lor  the  deck 
load,  under  any  con- 
dition, and  that  the 
jib  should  be  able  to 
handle     rated     loads 
over   two    sides   and 
one  end  of  the  pon- 
toon,  and  should 
further    be    able    to 
handle  these  loads  to 
and  from  the  deck  of 
the  pontoon. 
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The  circular  stated  that  while  bids  were  desired  as 
nearly  as  possible  in  aceordauce  with  the  specified  re- 
ciuiremeuts,  the  Isthmian  Canal  Conunission  reserved  the 
right  to  give  consideration  to,  and  to  make  award  on, 
bids  embodying  changes  in  detail  if  such  changes  were 
considered  by  the  Commission  to  be  advantageous.  The 
circular  also  stated  that  in  making  award  the  experience, 
reputation  and  facilities  of  the  bidders  would  be  taken 
into  account. 

Four  Bids 

Four  proposals  were  opened  by  the  Washington  office 
Jan.  13,  1913 — one  American,  one  English,  one  (lerman, 
and  one  Dutcli,  as  follows  : 


Time  5S0  days 
Time  550  days 


German     2  cranes $820,350 

1   crane  only ...  .        420,175 

Dutch    2  cranes $920,000  

1    crane 460,000  

Knglish     2   cranes £230,000  Time   54S   days 

(approximately  $1,150,000) 

1  crane  only £115,250  Time   548  days 

(approximately  $576,250) 


.\merican    2  cranes $1,450,000 

1   crane  only ...  .        745,000 


Time   690   days 
Time  690  days 


The  American  bid  was  made  by  the  Wellman-Seaver- 
Morgan  Co.,  Cleveland,  Ohio,  the  successful  bidder  for 
the   Xavy   Department   cranes   hereinbefore   referred   to. 

The  proposals  were  referred  to  the  Isthmus  for  rec- 
ommendation as  to  award,  and  a  committee  was  ap- 
pointed to  canvass  them.  Since  theie  was  but  one 
American  bid  of  the  four  bids  received,  and  since  this 
was  considerably  higher  than  any  of  the  foreign  i)ro- 
posals,  it  became  necessary  to  consider  the  provisions 
of  the  Act  of  Congress  of  June  25,  1900: 

That  purchase  of  material  and  equlpnu-nt  for  use  in  the 
construction  of  the  Panama  Canal  shall  be  restricted  to  arti- 
cles of  domestic  production  and  manufacture  from  the  lowest 
responsible  bidder  unless  the  I'resident  shall  in  any  case  deem 
the  bids  or  tenders  therefor  to  be  extortionate  or  unreason- 
able. 

Under  date  of  ^lar.  2,  1909,  this  joint  resolution  was 
interpreted  by  the  President,  as  far  as  it  refers  to  bids 
on  foreign  material,  as  follows: 

The  following  Executive  instructions  in  furtherance  of 
Joint  resolution  No.  35  of  June  25,  1906  (34  Stat.  L.  835),  will 
hereafter  control  in  comparing  bids  for  material  to  be  used  in 
connection  with  the  construction  of  the  Panama  Canal  and 
in    determining   awards   thereon. 

When  bids  submitted  on  material  of  foreign  production 
are  lower  than  on  material  of  domestic  jiroduction  and  m.in- 
ufacture,  preference  will  be  given  to  the  article  of  domestic 
production  anrl  manufacture  unless  the  bid  for  the  hitter  ex- 
ceeds the  former  by  an  amount  equal  to  the  duty  of  the  im- 
ported  article. 

The  duty  was  considered   in   this  ca.se  to  be  ■li'y'/i. 

The  Dutch  bid  was  informal  and  was  not  considered. 
The  Eiiglisli  bid  was  dropped  from  consideration  by  the 
a|)plication  of  the  Act  of  Congress  above  referred  to. 
Tlie  award  then  lay  between  the  American  bid  and 
the  German  l)id,  the  latter,  though  increased  by  the 
l">%  ai)ove  referred  to,  being  still  consi(lerai)ly  lower 
tlian  the  American  bid,  while  the  (lerman  time  of  de- 
livery was   1  10  days  less  limn   tl;-  American. 

fiRriMAN'    ,\\l»   Ami:I!I(  AN     i>lllS    CoMI'AltKI) 

Tiui  Oerman  bidder  was  the  Deutsche  Maschinenfa- 
lirik  A.  G.,  of  Duisburg,  (lermany.  This  is  a  conibina- 
tion  of  Bcveral  (lerman  (irnis,  and  had  built  at  the  dati' 
of  opening  tin;  propo.sals  more  than  30  tloating  ci'aiies 
nf  t\w  revolving  type,  of  which  ten  or  more  were  of 
100-ton   capacity  and  over.     The  cranes  proposed   to  be 


furnished  by  this  firm  consist  essentially  of  a  fixed  | 
tower  mounted  on  a  pontoon  surrounded  by  a  revolv- 
ing framed  structure  which  in  turn  carries  the  jib. 
The  entire  weight  of  the  superstructure  and  hook  load 
is  carried  by  a  bearing  at  the  top  of  the  fixed  tower, 
and  the  overturning  moment  of  the  weights  and  loads 
is  resisted  by  a  horizontal  force  at  the  top  of  the  fixed 
tower  and  an  equal  but  opposite  horizontal  force  at 
the  foot  thereof.  This  design  reduces  uncertainty  as 
to  stresses  to  a  minimum.*  The  German  pontoon  is 
framed  with  longitudinal  and  transverse  plate-girders 
that  subdivide  it  into  compartments.  The  only  part 
of  the  crane  structure  proper  or  operating  machinery 
which  occupies  the  interior  of  the  pontoon  is  the  four 
feet  of  the  tower,  riveted  to  two  longitudinal  girders, 
and  the  boiler  room  and  electric  generating  room,  which 
occupy  the  after  part  of  the  pontoon.  The  entire  pon- 
toon is  an  efficient  box  girder  for  carrying  the  stresses. 

The  design  offered  by  the  American  bidder  is  mate- 
rially different  from  that  oft'ered  by  either  the  German 
or  tlie  English  bidder,  and  also  different  from  the  illus- 
trations of  other  cranes  built  by  the  Dutch  bidder  as 
a])i)earing  in  the  technical  press  (these  illustrations 
show  a  type  of  crane  essentially  the  .^anie  in  principle 
as  that  olfered  by  both  the  German  and  the  English 
bidder).  In  the  American  design  the  weight  of  the 
superstructure  and  the  hook  load  are  carried  on  a  cir- 
cular turntable  sui)ported  but  a  short  distance  above 
the  floor  of  the  pontoon;  the  overturning  moment  is  also 
lesisted  by  vertical  forces  acting  on  this  turntable.  The 
lower  part  of  the  revolving  structure  contains  several 
multiple-web  plate-girders  of  considerable  depth,  and  it 
is  necessary  to  form  a  very  large  hole  in  the  deck  of 
the  ixmtoon  for  the  i)assage  of  the  revolving  structure. 
That  part  of  the  revolving  structure  visible  above  the 
deck  also  contains  several  deep  plate-girders.  The  jib 
is  hinged  comparatively  close  to  the  deck  and  the  luffing 
action  is  effected  by  screw  spindles  whose  working  posi- 
tion ranges  from  approximately  horizontal  to  approxi- 
mately vertical.  In  this  connection  it  is  to  be  noted 
tiiat  the  .^crew  spindles  for  similar  service  in  both  the 
German  and  English  designs  are  vertical  for  all  positions 
of  the  jib,  thus  obviating  necessity  for  their  carrying 
any  but  direct  and  torsional  stresses. 

While  complying  absolutely  with  the  specified  re- 
quirements as  to  ca})acity,  reach,  freeboard,  etc.,  the 
tlesign  submitted  by  the  American  bidder  was  obviously 
much  less  economical  in  material  tliau  that  submitted 
by  either  the  German  or  the  English  bidder.  It  was 
a  novel  design  so  far  as  concerns  floating  cranes  of  the 
re(piired  capacity,  while  the  German  design  was  but  an 
ada|»tation  to  meet  the  sj)eci(ied  conditions  of  a  design 
of  crane  which  had  been  successfully  used  in  many  places, 
fiiterruption  of  the  continuity  of  the  pontoon  structure, 
not  onlv  as  regards  its  deck,  but  also  as  regards  the 
structuial  flaming,  necessitated  by  the  location  of  the 
liirntable  in  the  American  design,  is  a  further  very  real 
disadvantage,  not  only  as  regards  economical  u.se  of  nui- 
terial,  but  also  as  regards  continued  water-tightness.  It 
is  here  to  be  noted  that  notwithstanding  the  very  great 
(iilfereiice  in  prices  bid,  Hit  uiiit-prtirs  per  ton  were 
reri/  nenriij  Ihr  same. 

•The  EnKU.«ih  denlKn  was  along  Identical  linos  so  far  as 
essentials  are  concerned,  the  principal  dllTerence  being  that 
the  weights  were  carried  at  the  loot  of  the  mast  rather  than 
at  Its  (up. 
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IjCiniii;;  i>iit  (if  iiiii>iil('ra(ion  tln'  luwcr-  piici'  iiiul 
shorter  tinif  l)i(l  l)V  (lif  (Jfrman  liriii.  tlic  ndvisaltilily  til 
investing  nearly  $1. .'>{)(),{)()()  in  apparatus  of  a  dcsi^jn 
heretofore  untried  was  loiisidered  very  (piestionaljle,  par- 
tieidarly  as  it  appeared  that  a  eoiisidcralilc  part  of  the 
nionev  wliicli  would  have  to  l)e  I'xpi'uded  would  Ih>  for 
material  which  i-ould  ite  eliniinaleil  hy  a  more  econom- 
lud  (lesi;.Mi. 

Of  the  two  hids  the  Ameriijin  was  considcralily  iiioic! 
oiniplete  than  the  (ieriuan.  ami  fully  met  tlie  s])ociruMl 
toquiremeuts  as  to  rapacity,  reach,  etc.;  in  some  eases  ex- 
eoodinp  these  requirements.  The  (Jernuui  bid  did  not 
fully  meet  the  specilied  requirements  as  to  reaches  in 
all  cases.  hein<i  under  in  some  and  over  in  others.  Fur- 
thorniore,  in  many  instances,  this  hid  did  not  show  the 
(losipn  of  portions  of  the  crane  actmilly  bid  upon,  hut 
it  did  show  in  these  instances  similar  parts  of  similar 
cranes  either  already  built  hy  them  and  in  successful  use 
or  in  construction  at  the  time,  and  while,  technically, 
this  nii^xht  bo  considered  as  noncompliance  with  the  con- 
ditions of  advertisement,  it  was  actually  more  favorable 
as  showinjr  something  actually  built  rather  than  a  part 
of  an  untried  design.  The  following  tables  show  the 
("oniparison  between  the  specified  capacities  and  reaches 
and  those  included  in  the  German  bid : 

REACH  OVER  END.  FEET 

112  Tons       168  Tons  2S0  Tons 

Specified     S2.0  62.0  22.0 

Proposed    81.0  59.3  21.4 

REACH  OVER  SIDE,   FEET 

Speclfled     S2.0  62.0  22.0 

Proposed    S2.4  63.6  24.2 

It  will  be  seen  that  the  reaches  over  end  are  slightly 
le.>;s  than  those  specified,  while  those  over  side  are  slight- 
ly in  excess.  The  contractor  in  his  proposal  called  at- 
tention to  the  discrejiancy  and  stated  that  "at  much 
increased  co.st  the  out-reaches  could  he  increased  over  the 
end."  After  the  opening  of  the  bids  the  contractor 
quoted  a  ])ricc  of  $13,400  per  crane  to  widen  the  pon- 
toon from  88  to  8!)  ft.  and  to  fidfill  exactly  the  require- 
ments of  the  circular.  This  offer  was  not  accepted,  as 
the  extra  expenditure  did  not  .seem  justified,  since  the 
reaches,  as  proposed,  met  the  requirements  of  the  Pana- 
ma Canal  and  mxtc  satisfactory,  inasmuch  as  in  the 
majority  of  cases  the  crane  would  lie  side  on  to  the  ship 
or  wharf  from  which  the  loads  were  lifted,  in  which 
ca.<e  the  full  advantage  of  the  slightly  excess  reaches 
over  the  side  would  be  obtained. 

The  German  propo.<al  included  several  alternates  as 
regards  the  power  plant,  and  the  contract,  as  awarded, 
was  based  on  the  adoption  of  one  of  these  alternates 
which  increased  the  base  price  bid.  It  is  interesting  at 
this  point  to  compare  the  cost  of  the  German  bid  in- 
creased to  gain  the  specified  reaches  in  every  particular 
plus  the  accepted  alternate  referred  to  above  plus  cer- 
tain other  minor  additions,  without  and  with  the  addi- 
tion of  the  4.5%  duty,  on  the  one  hand,  with  the  American 
bid  on  the  other,  and  this  comparison  is  as  shown  in  the 
table  in  the  next  column. 

It  is  thus  seen  that  without  the  addition  of  duty  there 
was  a  balance  of  approximately  $.580,000,  or  enough  to 
l)urcha.<e  a  third  crane,  in  favor  of  the  German  ])roposal, 
and  with  the  addition  of  duty  there  was  a  balance  of 
approximately  $190,000  in  his  favor. 

German  Bid  Accepted 

In  the  face  of  these  facts  the  board  did  not  feel  itself 
justified  in  recommending  award  to  the  American  bid- 


Hin.S  (O.MrAItKI).   DUTY   INf'I.trDED 

(iiTiniin  Ainarlcan 

Hum..   I>I<I    »>i20,3r.O 

IllililiT'M   iillcrniilii   prnpoHiil   No.    1....  7,200 

MiiilKlciitlon    In   inolofM 9,3r,0 

I.,lMilt    MU'ltchuH 600 

OrlKlniil    oontrnrl    price $837,500 

To  meet  iho  Mpocinod  roaulremontH  um 

lo    ri-nrlien 26,800* 

To   iiiiikr-   tho   Interior  bulkheadn   wu- 

ler-llKht    d.OOO* 

To    rnrry     the    dend     weight    of    tho 

<'(|iiallsser    bar 2,000* 

Total    to    meet    tho    specified    ro- 

milrpmcntB     $871,300         $1,460,000 

I'hiH    ir>',;     duty 3'J2.0S.'S 

Total    $1,263,385  $1,450,000 

•Of  flip  throe  ItomH  marked  the  (IrHt  two  were  not  or- 
dered, aH  tho  additional  eoHt  did  not  Heem  to  be  JiiHtlfled. 
The  third  Item  ($2000)  was  provided  for  by  the  eontraetor 
wltho\il  iidditlonal  compensation,  as  It  represented  an  error  In 
hl.s  proposal. 

der,  and  accordingly  recommended  award  to  the  Deuisclu! 
Maschinenfabrik  A.  G.,  of  Diiisl)urg,  Germany.  Tiiis 
recommendation  was  approved  by  higher  authority  on 
the  Lsthmus  and  in  Washington,  and  award  was  made 
accordingly,  contract  being  entered  into  with  tlie  Deutsche 
Mascliiiiciifal)rik  A.  G.  as  of  date  Apr.  21,  l!)i:5. 

An  Assistant  Engineer  of  the  Isthmian  Canal  Coin- 
mi.ssion,  esjjecially  skilled  in  mechanical  engineering,  and 
thoroughly  conversant  with  the  German  language,  having 
been  educated  in  Germany,  was  sent  to  the  contractor's 
works  in  Germany  as  the  representative  of  the  Isthmian 
Canal  Commission,  and  as  such  was  authorized  to  check 
and  a])]trove  all  contractor's  plans,  working  drawings, 
and  calculations.  He  was  also  in  charge  of  the  inspec- 
tion of  all  material  and  workmansliip.  He  remained  in 
Germany  during  the  period  of  fabrication  and  until  tlie 
cranes  had  started  for  the  Isthmus,  and  during  that  time 
he  ajoproved  all  plans  and  work.  He  was  assisted  by 
one  American  structural  engineer  having  a  knowledge  of 
the  German  language,  appointed  in  the  United  States, 
who  was  highly  recommended  l)y  his  previous  employer, 
and  who  was  sent  to  Germany  for  this  purpose.  He  was 
also  assisted  by  a  force  of  German  subinspectors  em- 
ployed in  Germany.  None  of  the  contractor's  working 
drawings  were  checked  or  approved  either  in  Washington 
or  on  the  Isthmus.  Some  of  the  inspection  was  per- 
formed by  the  Germanic  Lloyd,  including  mill  inspec- 
tion of  materials,  and  the  inspection  and  testing  of  boilers 
and  piping  and  the  inspection  of  anchors. 

On  Apr.  2G  and  ^lay  30,  1914,  respectively,  the  two 
cranes  were  dis])atched  in  tow  from  Emden,  Germany, 
for  Cristobal,  Canal  Zone.  They  arrived  on  the  Isthmus 
safely  on  July  8  and  on  July  1 3.  Erection  of  the  jibs  had 
been  started  at  Gatun  in  June. 

[The  failure  of  the  jib  of  the  "Ajax"  iinder  the  accept- 
ance teat  is  described  bij  Mr.  Cooke  in  the  article  begin- 
ning on  the  next  page. — Editor.] 


Bridge  Piers  Built   in  40-Pt.  Tide — A  steel  railway  bridge 

on  concrete  piers  was  recentl.v  completed  over  the  Avon  River, 
Nova  Scotia,  for  the  Canadian  Pacific  Ry.  The  Avon  flows 
into  Minas  Bay,  an  affluent  of  the  Bay  of  Fundy,  which 
Mooounts  for  the  fact  that  tides  in  the  river  reach  35  to  40  ft 
The  bridge  is  1200  ft.  long  c.  to  c.  of  abutments,  with  nine 
concrete  piers  all  on  rock  or  hardpan,  35  ft.  below  river  bed, 
except  one  which  is  carried  on  piles.  The  rock  is  overlaid 
with  5  ft.  of  gravel  covered  with  15  ft.  of  shifting  sand. 
The  current  reaches  as  high  as  8  mi.  per  hr.  Foundation 
work  was  extremely  difficult,  and  had  to  be  done  at  low 
tide — allowing  only  Z\^  hr.  per  day  for  a  shift.  The  bridge 
was  built  in  two  years  by  the  Nova  Scotia  Construction  Co., 
Ltd.,  of  Sidney,  N.  S.,  with  A.  S.  Kennedy,  Construction  Super- 
intendent. 
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SYNOF6I1S — The    first    of    the    two    cranen    wa!> 
tested  under  112  tons  at  S2-ft.  reach,  then  under 
20%  overload,  which  it  carried;  but  on  starting 
the  luffing  motors  rivet-heads  came  down  and  the 
jib  fell,  its  heel  strut  and  some  other  members 
crushed.     The  heel  strut  and  web  members  of  the 
jib  are  under  maximum  stress  in  the  S2ft.-rcach 
condition.     The  heel  strut  is  held  to  be  the  point 
of  failure.  Deficient  latticing,  with 
one-rivet  attachment  (see  Fig.  -3), 
and   inadequate   provision   of  dia- 
phragms are  concluded  by  the  Can- 
al to  be  the  cause.     The  heel  strut 
and  some  other  members  of  the  jib 
of  the  "Hercules"  were  reinforced, 
and    the    crane    went    through    its 
tests  successfully.     A    new  jib    is 
being  built  for  the  "Aja.r." 

When  the  two  /J80-tou  lluating 
cranes  built  by  the  Deutsche  Maschin- 
enfabrik  A.  G.  were  shipped  from 
Germany  they  were  at  the  followinii 
stage :  The  pontoon  was  complete  with 
tower,  the  boiler  and  generating  plant 
was  in  the  pontoon  ready  for  service, 
and  the  revolving  superstructure  was 
complete  except  for  the  jib,  counter- 
weight arm,  spindles  and  carriage, 
winch  house  and  hoisting  machinery. 
Spindles  and  carriage  were  lashed  to 
the  deck  of  the  pontoon.  All  other 
parts  not  erected  were  sliip])cil 
knocked-down,  by  steamer  from  Ant- 
werp to  the  Isthmus. 

The  jibs  were  erected  on   the  east 
wall  of  the  middle  chamber  at  Gatun 
Locks,     As    one    was    completed,    the 
crane  to  which  it  belonged  was  brouglit 
into  the  lock  iliaml)er  and  the  water 
level  regulated  until  the  correct  rela- 
tive height  was  obtained.  The  jib  was 
then  skidded  on  rollers  until  it  project- 
ed sulTicieritly  beyond  the  lock  wall  and 
was  pinned  to  the  sup(!rstru(ture.  Tiie 
connecting  links  between  jib  and  cross- 
hr-ad  were  fitted  witli  an  extension,  and  l)y  lowering  the 
crosshcad  the  jil)  was  raised  until  almnt  the  midway  posi- 
tion.     It  was  secured  in  this  position,  the  extension  re- 
moved, and  the  connecting  links  pinned  to  the  jib.     Witii 
the  contractor's  consent,   the    Panama    Canal   drydockcd 
both  cranes  in  the  iip|)er  chamber  at  (latun  and  eleaned 
and  painted  the  uiulerwater  portion,  tlie  time  of  delivery 
being  correspondingly  extended. 

The  Panama  Canal  found  it  lU'cessary  to  remove  a 
sunken  drill  barge  wlii-li  was  ini|)eding  navigation 
through  the  Culebra  Cut,  iind  the  cnntractor's  reiireseiita- 


tive  offered  the  "Ajax,"  the  first  of  the  cranes  to  be  com- 
pleted, for  this  work,  prior  to  test  and  acceptance,  with 
the  understanding  that  the  delivery  date  on  both  cranes 
be  extended.  The  crane  removed  the  two  portions  of  the 
sunken  drill  barge,  and  later,  at  Gatun  Locks  on  the  re- 
turn trip  to  Cristobal,  transferred  three  towing  locomo- 
tives from  the  east  wall  to  the  center  wall.  The  crane 
performed  this  work  most  successfully ;  it  o])erated  easily 
and  well,  and  no  defects  in  operation  or  weakness  in  any 


Thk  Whkck  of  Till-;  (^liAxi-; 


1.     Riiiht-riand    Side 

V.iAx"  DruiNd  Its 


•civil  KnKlncpr.  U.  H.  Nnvy;  Di'HlKnlnn  KriKlncor,  DIvIhIoii 
of  Tprtnlnul  Cloristructlon,  the  I'liniinm  C'nnal,  Hiilbon  HilnhtM. 
C.   Z. 


(The  crane  Jib  collapsed  whUe  under  a  test  load  of 
one-rivet  latticin;^;.  Both  %-le\vs  .show  the  heel  strut 
left-hand   strut   buckled   first) 

jiart  were  observed.  During  the  work  of  removal  of  the 
sunken  drill  barge,  the  maximum  lift  was  about  150  tons 
at   l.S-ft.  reach. 

Ti>T  or  ".\,iAx"' 

The  original  eontrat  t  date  of  completion  was  Nov.  •>'>'. 
]!»]  I.  On  !)(•<■.  1,  1!H  I.  the  contractor  olTered  the  crane 
".Ajax''  for  the  atceptance  trials.  A  test  load  of  113  tons 
bail  been  constructed,  to  lie  inciea.sed  by  cast-iron  blocks 
and  steel  rails  to  .'i.'Ui  tons. 

The  a<tual  test  l)egan  on  Dee.  M.  Uy  the  terms  of  tiie 
contract,  the  contraitor  was  responsii)le  for  the  conduct 
of  the  tests.  The  crane  withstood  .successfully  the  112- 
ton  norinal-load  test.     The  hoisting  x\m'i\.  lulling  spetvl 
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mill  slewing  spt'cd  wciv  nu-asnifd,  ninl  tlic  roiitnul  re- 
i|iiin'iiu'nts  wcri'  iiu-l.  On  MDndnv,  \)vv.  7,  llio  Irst  load 
was  incri'ascd  20 9<.  ">*  spi'tiliod  liy  tlic  coiitnict  for  the 
overload  Icsts,  hy  the  addition  of  steel  rail.  The  I.'U- 
ton  load  was  hoisted  clear  of  the  wharf  and  Intfed  slowly 
out  to  the  ll\.*-lon  reach  ;  that  is,  to  a  reach  of  Sl.(!  ft. 
from  the  lace  of  the  fender.  No  si>,'n  of  distress  was  no- 
tiiH'd  in  any  nieniiicr. 

Jilt  COUI-.M'SKS   WllK.V    Ll'l  I  l.Nc;   Ml)T01i.S  Stakt 

It  was  noted  then  that  the  auxiliary  hoist  trolley  was 
at  the  inner  limit  of  travel,  when  according  to  contract 
it  shoidd  he  at  the  tip  of  the  jil)  for  the  niaxiniuni  loads. 


"lIiTciiles''  hefore  reinforcement  of  il>  liccj  mcimhcrs. 
The  jil)  jiivol  remained  intact,  and  tlic  Jil)  in  its  full 
turned  ahout  this  jiivot.  The  head  of  the  jih,  with  the 
sheaves  which  support  the  main  load,  swung  dear  of  the 
test  load  and  huricd  itself  uhout  <>  11.  in  the  ground.  The 
extension  of  th(!  jih  heyond  this  j)()int,  whiih  serves  as  an 
attachment  for  the  trolley  sheaves,  struck  the  test  load 
and  was  complcldy  wrecked.  The  low(!r  chord  was  heiit 
up  at  the  second  panel-jioint  from  the  pivot,  and  the  toj) 
chord  was  bent  down  at  the  first  ]>iiiicI-point  on  the  top 
chord.  The  top  chords  were  bent  down  until  the  upper  eyes 
which  hold  the  connecting-link  pins  were  brought  down 
over  the  jilt-pivot  eyes,  but  back  and  to  the  left  of  them. 


Kit:.  2.     Loft-Hand  ?id. 

Ir^-TON  Tl'ST  AT  (iATlN   LOC'KS,  Dkc.  9,  1914 

134  tons  at  82-ft.  reach.     The  heel  strut  of  the  jib  crushed  by  failure  of  its 
completely  buckled,  but   the   Panama   Canal    authorities   concluded    that    the 


The  jib  was  to  be  luffed  in  so  that  the  trolley  could  i)C  run 
out.  but  the  instant  that  the  controller  was  placed  in  the 
lutfing  position  and  the  i)rake  i^olenoids  were  heard  as 
they  released  the  brakes  on  the  drums,  rivets  were  heard 
siia|)ping  aloft  and  broken  rivets  began  to  fall.  Then  two 
niovenients  were  observed :  First,  the  collajise  of  the  back 
of  the  jib  and  fall  of  the  load,  which  was  only  a  short 
distance  above  the  ground ,  and  then,  after  a  pause,  the 
fall  of  the  jib  and  the  recoil  of  the  pontoon. 

The  four  photographs.  Figs.  1,  2,  4  and  5,  show  the  ap- 
pearance of  the  wrecked  crane.  In  compari.son  the  appear- 
ance of  the  undamaged  crane  may  be  seen  in  the  front-page 
>iew  cf  the  "Hercules"  during  its  test,  and  iu  Fig.  4  the 


Tiio  lu'cl  struts  (2!),  see  numbering  diagram  in  Fig.  3) 
whicii  take  the  compression  between  the  upper  pin  and  the 
jiivot  of  the  jib  were  bent  outward,  sharp  bends  occurring 
in  both  cases  near  the  ])oints  of  connection,  and  at  these 
bends  the  built-up  channels  forming  the  strut  were 
crushed  together.  The  sliarp  bend  at  the  upper  connec- 
tion consisted  of  a  bend  in  both  directions:  at  the  lower 
connection  the  strut  was  doubled  upon  itself. 

Strut  27  on  the  right  side  broke  clear  of  the  ujipcr 
chord  at  the  connection  and  was  not  crushed;  on  the 
left  side  the  connection  at  top  and  bottom  held,  but  the 
strut  was  crushed.  Members  23  and  21  were  bent  inward. 
The  portal  which  ties  the  upper  chord  together  at  the 
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first  panel-point  and  supports  the  guide  sheaves  for  the 
main  hoist  remained  in  phue.  The  connecting  links  from 
jib  to  crosshead  were  badly  twisted. 

The  back  .spindle-carriage  track  was  sprung  outward 
and  with  it  the  two  spindles.  The  spindles,  however, 
were  found  to  have  suffered  no  injury.  The  main  hoist 
blocks  and  the  equalizer  bar  were  injured,  more  especiallv 
the  latter,  but  the  block  sheaves  were  intact.    Of  the  ten 


part  of  the  trolley  track  penetrated  the  operator's  cab 
and  injured  the  controllers  and  instruments.  The  hoist- 
ing rope  was  kinked  in  places  and  rendered  unfit  for  use. 

IXVESTIC.ATIOX   OF  THE  CaUSE  Ol    THE   FaILUKE 

The  jib  is  a  framed  structure  consisting  of  two  trusses, 
each  as  shown  in  the  numbering  diagram  iu  Fig.  3.  The 
lower  chords  of  the  trusses  are  connected  bv  cross-bracmof. 


TiePi.rr^x2x5-e 


...    li . I ,_ .-^iePl.lifKVtll"  /        ~\~ 

Jir'i  fillers  BDiaff.e,i,c3kl'^^  Uicing  e.  6  *  ^  *  I 

AS     STRENGTHENED     FOR      "HERCULES' 

Fic.  :>.     Dktaii.s  ok  IIkel  Stkut 

(As  built   for  the  crane  "AJax."   followlnir  the  oriKlnal   (lesion,  .and  as  reinforeed   for  the  crane    "Herc-ules."    The   front-page 
view   show.t   how   the   "Hercules"   after   beinn   fitted   with  the   reinforced    heel    struts   carried   its   336-ton   test    load) 


TABLE    I — STRESSES    IN    HKEL-.STKUT     (MEMBER    29)     I.N 
1000-L.B.  I'.NITS  I.\  THE  112-TON   POSITION 

1  2-3 


TABLE   11^ ELEMENTS  AND    UNIT-STRESSES 


(In  Inches  and  lb.  per  sq.in.) 


on 
A 

"A" , 

H     ejitlmntcd     by 

Condition  "B" 
An     cstlmati'd      by 

I'aiiania       Canul 

I'anamii      Canal 

A.1     cMlmntcd     bv 

with      112      tuns 

with      i::.'>     tons 

crintrnrtor     wIlli 

Muspcnded    load, 

8ii.H|>cn<led    load. 

1  Vl      tons      sHH 

and     ruui'h,     in- 

and    reach.     In- 

fiendcd Imid.  1:;" 

clination,        and 

clination,        and 

ft.      riidhis,      ."i" 

wind   an   obtain- 

wind  a»   iihlaln- 

Inclination,       HI 

ing    at    the    timu 

hiK    at    the    tliiic 

II).   wind. 

of    IfSt. 

of    tCHt. 

Po/id-:oad .  . 

lfis.2 

161  .0 

117.  8 

I.lve-load.  .. 

383.6 

378.2 

432.3 

Wind 

9.0 

0.3 

Area 

Ix 

ly 

■  .east         rail  I  > 
gyration     . 
!        S-S.l  ft. 


Ciuidltlon   A 

I'lTinlHslblc 

iinlt-strf! 

1 

1  1000    —    TO  ~ 

r 

Aclii.il    iinlt-.s 


Upper  shonvcH  nt  the  hend  of  the  jib,  only  two  were  broken, 

Tbc  ladders,  walks,  railing,  etc.,  were  bent,  and  the  trolley  condition  n 
track  was  badly  twisted  and  bent.     The  jaws  of  the  re-  unii-Htre.s.s. 

volving  Hupcrstructure,  which    form  the  jib  pivot,  wore  isonn  —  yo  - 

twi.tted,  and  the  outer  cover-plate  was  rippcil.    Tiic  inner  Actual  unii-str 


Lower  End 
4S.1 
2.0.'j6 
2.04» 

6.53 

65.2 


9,440 
11,220 


Middle 
62, S 
4,S9S 
2.727 

6.r>s 
64.8 


9.460 

S.R80 


Upper  Enil 
4S.1 
5..'i21 
2.049 

6.  .-.3 

66.2 


9.440 
11.220 


12,130 
12.070 


12,170 
9.240 


12.130 
12.070 


Miiv 
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but  tlu'  plane  ol  I  lie  ii|)|)t't'  clidnls  is  ilcvnid  ol'  ciosH-bnic- 
ing  i'.\ir|it  fur  a  portal  at  tlu-  lirsf  pancl-|M>iii)  from  tlu< 
iuiHT  «'iiil.  'riuMc  an-  iross-rrami's  in  tlu'  plaiu-s  of  nicin- 
ben*  I.  II.  Ii  and  '2'.\.  Cro^s-iiracinj;  in  lla-  jilaMr  of  tlu.' 
upper  ilionis  was  pnrjiuM'ly  oniilh'd  lo  secure  tlexiliilitv — 
if  tin-  jil>  were  a  rij,'i<l  struetnre  and  the  ali^'iinient  not 
porfeet,  a  lontlition  eould  !»•  cdneeived  in  wliii  li  one 
truss  and  one  ronneetini:  link  would  lie  fon  i-d  t.)  carry 
nn  oxt'i'ssive  percenlai:e  of  tli<'  whole  load.  There  is  no 
t'n>ss-hracinj:  in  tlu'  plane  of  nieinher  '-ill,  Itecaiise  of  the 
necessity  for  allowin;;  that  portion  of  the  jih  to  pass  on 
either  side  of  the  girder  that  supports  the  "hell."  or  re- 
volvin;;  structure  helow  the  jih.  which  carries  the  winch 
house,  oiierator's  cah.  and  other  necessary  e(piipnicnt. 


The  point  at  wiiieh  the  eotinoctin','  links  act,  the  inter- 
section of  nieniliers  2H  and  21),  is  thi-refore  not  hraeed 
aj^'ainst.  lateral  stresses;  hnniufr,  althou^'h  desirahle,  not 
hein;,'  thou;,'lit  necessary  hy  the  desi^nier.  The  pivots  of 
the  jil)  are  provided  with  spherical  hearinj(s  U)  enahh; 
them  to  adjust  themselves  should  hotli  |iins  not  he  on  the 
same  axis.  'V\w  dcsi;,'ner  r)f  tln'  crane  frankly  endeavored 
to  keej)  ilown  the  weij,dit  of  the  jih  without  ('xceedinj.'  the 
specified  unit-stresses,  since  tlu;  wci;:lit  of  this  portion 
of  the  crane  alfects  tlu;  whole  structure. 

'I'lic  roiisrnsus  of  nulhririlfilivr  opinion  from  Ike.  view- 
jioitil  of  llir  I'niKinia  CiiikiI.  is  lluit  ninnhar  20  wan  the 
first  lo  fail,  ami  that  this  failure  was  due,  not  to  deficienr'y 
in  sc<ti()nai  area,  liiit  to  iiisiifficinil  /irorision  of  hiflicing, 


"k,.  I.     CiiANi;  ■•]li:i;i  ri.i;.^"  C; 


.1  iiiK  -A-jAx,"  Dec.  14,  1!)14 


(Jib  of  "Hercules"  still  in  its  original  condition,  unrcinforced.     The    heel    strut    and    nearby    compression    members    of    the 
"Hercules"   were  later  strengthened   to  correct  the  weakness  shown   by  the   "Ajax") 
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hatten  plates,  etc.,  to  tie  the  two  parts  of  the  member 
together. 

Paragraph  116  of  the  spccificatious  refers  to  compres- 
sion members : 

In  compression  members  the  metal  shall  be  disposed  as 
far   as   practicable   from    the   axis.      No   compression    members 

1 
shall  have  a  length  exceeding  40  diameters,  nor  a  value  of  - 

r 
exceeding  100  for  main  members,  nor  120  for  wind  bracing. 
Lattice  bars,  stay  plates,  diaphragms,  etc.,  together  with 
rivets,  shall  be  generously  used  to  insure  the  mutual  support 
of  the  various  parts  forming  the  cross-section. 

Keference  to  Fig.  3  will  show  that  member  29  con- 
sists of  halves,  each  half  being  built  up  of  a  plate  and  two 
angles,  two  web-plates  being  added  for  a  portion  of  the 
length  of  the  member.  Fig.  3  further  shows  that  each 
individual  half  is  relatively  weak  as  regards  transverse 
stiffness,  that  the  end  batten-plates  are  short,  and  that 
the  latticing  consists  of  2i/2.\2i4x%-in.  angles  at  about 
45°  inclination,  with  one  %-m.  rivet  at  each  end.  In- 
spection of  the  photograph  Fig.  5  shows  that  the  latticing 
was  in  most  cases  not  bent  but  the  rivets  sheared  off — 
almost  as  neatly  as  if  by  a  shearing  machine. 

The  steel  was  apparently  of  excellent  quality,  this  being 
evidenced  by  the  bending  which  it  withstood  without  frat- 
ture.  All  of  the  rivet  holes  in  the  jib  were  either  sul)- 
punchcd  and  reamed  or  drilled  in  the  solid,  and  the  ques- 
tion of  workmanship  evidently  did  not  enter  into  the  fail- 
ure. The  material  was  inspected  in  Germany,  and  the 
mill  tests  on  material  later  worked  into  member  No.  29 
gave  results  shown  in  the  first  part  of  the  table  below. 

TESTS  OF  MATERIAL.   IN   MEMBER   29 

1.  Mill  Tests. 

Ultimate 

Strength,  Elongation,  Cold  Bending, 

Section                   Lb.  per  Scj.In.               ',',  Quench  Bending 

Plate    r>9,000                    :io  dood 

Angle    r..">.000                      2'J  (Jood 

Flat    .'')4,000                      27  Good 

2.  Tests  of  Specimens  from  Finished  Member. 

Elastic  Ultimate 

Limit,  Strength,  Elongation. 

Samples  Marked             Lb.  per  Sq. In.      Lb.  per  Sq. In.  ',;   in  s  In. 

1 — Angle    32, BOO  .>0.400  :i0.0 

2 — Angle    33,000  .')0,600  2S..S 

3 — Flat     32,950  49,570  27.4 

4_Flat      31,830  49,100  29.2 

r,_Web     35,020  54,000  31.4 

6_\Veb     35,570  54,180  30.2 

The  requirements  for  the  structural  steel  were  as  fol 
lows : 

Ultimate  tensile  strength  in  the  direction  of  rolling,  be- 
tween 52,500  and  62,500  lb.  per  sq.in.,  with  a  minimum  elonga- 
tion of  207,. 

Cold  and  Quench  Bending  Test — To  be  bent  in  the  direc- 
tion of  rolling  1S0°  around  a  diameter  equal  to  the  thickness 
of  the  testpiece,  without  sign  of  fracture  on  the  outside  of 
the  bent  portion. 

Six  Specimens  cut  from  member  2!)  were  tested  at  the 
Baliioa  sjiops  of  the  Panama  Canal  with  results  also 
shown  in  the  table.  The  fractures  were  in  every  case  "fine 
silky."  The  material  was  al-^o  subjected  to  cold-bend- 
ing and  (jUench-bciHling  tests,  which  showed  that  tiie  niii- 
terial  coiirornicd  to  the  contract  ic(|iiircincnts  in  tlii.- 
respect. 

It  will  be  notcci  that  flic  ultimate  tensile  strengths  dc 
velo|)C(l  by  tests  on  the  Istlinuis  were  less  than  those  shown 
by  the  tests  in  (icrniany.  The  reason  lor  this  di.><agrcc 
nient  has  not  yet  been  a.scertuiiied. 

HritiwHics 

In  Fig.  3  are  tabulated  the  com|)iite(l  stresses  in  incin- 
ber  29  in  the  1 12-t.on  position :  First,  ah  estimated  by  the 
(oiitraitor  for  -1 12-ton  suspended  load;  second,  as  ((im- 


puted by  the  Panama  Canal  for  112-toii  sus[ieiuled  load; 
and  third,  as  computed  by  the  Panama  Canal  for  13i-ton 
test  suspended  load.  The  reason  for  the  differences  be- 
tween the  first  two  estimates  is  that  the  contractor  esti- 
mated on  the  basis  of  a  pontoon  imliuation  of  5°,  while 
the  estimate  made  by  the  Panama  Canal  is  on  the  basis 


Fi(!.  n.     LiiT  ll\M>  llii:i,  Si'iar  (Mi:miii:i!  29)  ov  .Iin 
OK  nib;  "Aj.v.v" 

(I'liiilogriipheil  .lull.  15,  1915.  The  weukness  of  tl>e  lat- 
ticing of  thiH  inemlior,  shown  very  plainly  by  the  sheiirod-olT 
rlvelM— one  rivet  In  eiuh  end  of  the  2 ',),  x2  Vj  X  % -In.  lattice 
liiigleH— Id   believed    to   lie    the   eiiUHe   of   the   failure   of   the  Jib) 


.Vav  i:!.  nil-' 
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of  the  iiiiliiiiition  existin;,'  at  the  lime  tlic  craiu'  was 
'i-itjHl.     .Similarly,  nclual  ((HKlitioiis  have  Ikvii  used   in 

iiinalinjr  the  stn-ss  at  the  time  of  failnn';  (liaf  is,  actual 
Mu-liiiation  and  reach,  aclnnl  wind,  and  dead-load  of  trol- 
ley nt  inlxmnh end  of  jili. 

The  elements  of  meniiier  'i'.)  considered  as  a  whole  and 
tlie  |H'rmissdile  and  actual  unit-stresses  theoretically  ex- 
isting' are  also  u'iven  in  the  talile  in  Fi;;.  .'1.  The  area  at 
the  midille  of  the  mendter  is  ahout  .'5;;%  in  excess  of  that 
at  the  ends,  and  the  unit-stresses  at  the  middle  are  well 
within  the  specilied  limits,  while  at  the  ends  the  unit- 
.stn'sses  in  (^)ndition  .1  exceeil  the  pcrniissihic  limits  h\ 
alwut  100  11).  per  stj.in.* 

Kach  half  of  mendu'r  Xo.  t>!)  was  further  invcsti;,'ated 
as  n'pirds  its  strength  as  a  short  column  of  length  repre- 
sented hy  the  distance  hetwecn  ends  of  lattice  hars,  with 

the  n'sult  that  the  maximum  value  of      is  .VS. 7  for  the  end 

set-tions  ami  I'i.S  for  the  niiildle  section.  Tiiese  values 
an-  in  each  case  less  than  for  the  memher  considered  a.s  a 
whole,  and  therefore  the  mend)or  is  theoretically  .safe. 

It  is  conceivahlo  that,  owin^i  to  the  unstaye(l  condition 
of  tlie  intersection  of  member  2!)  with  member  28,  a  com- 
ponent of  the  dead-weiffht  could  cause  bendiu!^  stresses  at 
the  foot  of  member  2!)  due  to  the  longitudinal  inclination 
of  the  pontoon  which  existed  at  the  time  of  failure.  This 
inclination  was  hut  slijjht,  however,  not  cxceedinji:  about 
2^,  and  since  the  dead-load  at  the  point  in  question  is 
but  8.2  tons  the  additional  stress  at  the  bottom  of  mem- 
ber 29  cannot  be  lar<j:e,  especially  when  the  action  of  the 
portal  in  niendjer  28  and  the  bracinif  in  the  plane  of  mem- 
ber 23  are  taken  into  account. 

It  appears,  tlierefore,  that  the  theoretical  stress  exist- 
ing in  member  29  at  the  time  of  failure  implied  a  faetor- 
of-safety  of  at  least  2,  figured  on  the  clastic  limit  of  the 
material.  Xo  evidence  wa.s  found  pointing  to  local  de- 
fects in  material  or  worknuuiship. 

There  was  a  crunching  .sound  heard  at  the  jil)  pins  dur- 
ing the  tests  preceding  the  one  in  which  failure  occurred, 
but  examination  of  these  ])ins  after  the  collapse  showed 
that  they  M-ere  uuscored  and  that  the  crunching  probably 
arose  from  the  movement  of  the  jil)  on  the  spherical  bear- 
ing surrounding  the  jib  ])in,  which  does  not  affect  the 
force  necessary  to  luff  in  tlie  jib. 

An  excessive  stress  could  have  been  caused  if  the  main 
hoist  drums  had  not  been  free  to  move,  but  immediately 
after  the  accident  the  magnetic  brakes  on  the  main  drums 
were  examined  and  found  free. 

Since  member  29  failed  just  as  the  jib  commenced  to 
be  luffed  in,  which  lufliiig  in  was  necessary  because  the 
dead-load  of  the  trolley  was  not  at  the  upper  end  of  the 
jib,  and  the  existing  inclination  would  be  exceeded  with 
the  trolley  run  out  without  lufTing  the  jib  in,  it  is  possible 
that  vibrations  were  .set  up  in  memijer  29,  which  is  one 
of  the  two  members  meeting  at  the  point  where  the  luffing- 
in  pull  is  applied,  with  the  result  that  the  rivets  connect- 
ing the  halves  of  the  member,  already  near  their  limit 

•The  original  specifications  gave  two  sets  of  permissible 
unit-stresses;  one  set,  known  as  Condition  A.  being  for  loads 
witliln  the  rated  capacity  with  wind  not  exceeding  10  lb.  per 
sq.ft.;  the  other  set,  known  as  Condition  B,  being  for  the 
crane  under  conditions  of  test  load  with  wind  pressure  as- 
sumed at  .')  lb.  per  sci.ft.,  and  for  the  unloaded  crane  with  wind 
pressure  at  40  lb.  per  sq.ft.  Since  the  test  loads  were  but 
iO'^t  in  excess  of  the  capacity  loads,  while  the  permissible 
unit-stresses  were  nearly  30''r  in  excess  of  the  working  unit- 
stresses,  the  contractor  did  not  consider  it  necessary  to  make 
complete  calculations  for  Condition  B,  confining  these  calcu- 
lations to  cases  where  wind  pressure  was  the  determining 
feature. 


of  resistance,  wen?  (inally  sheari'il,  causing'  Hit!  incndji-r 
to  lonsist  of  two  weak  IihIvch,  with  the  rcsidt  that  they 
bowi'd  '".ilward.  Tliii;  action,  oiico  Htarlcd,  would  con- 
tinue, the  adjoining  top-chord  member  would  commenco 
to  bend,  and  the  lollapso  of  the  entire  inboard  end  of  the 
jib  is  then  iiie\  itabic. 

Si;.M,M.\l!V  OK   F.VCTS  AM)  Co.NCI.USlON 

Tl pinion  that  the  collapse  of  the  jib  was  due  to  in- 
itial failure  of  member  29  and  that  this  initial  failure 
was  due  to  insidliciei  t  provision  of  lalticinir,  battens, 
etc.,  IS  \nisi'(\  on  I  lie  foregoing  facts,  ulnih  may  be  sum- 
marized as  follows : 

1.  There  i.s-  no  iiidiialion  of  raully  inalcrial  or  work- 
maii>lii|)  at  any  ])i)iiit  of  (he  jili. 

2.  There  are  no  iiidiiations  thai  citlhT  during:  manu- 
facturt',  erection  or  n-c  the  crane  sull'crcd  damage  or  was 
sulijeclcd  to  loads  licyond  lis  <apacitv. 

;{.  'I'he  hoist  in;,'  drums  were  free,  and  no  defect  could 
be  found  in  the  lulling  machinery  by  running  the  si)indle 
carriage  uj)  and  down  after  the  wreck  ha<l  ijccii  cleared 
away. 

4.  Kivets  snapped  and  fell  just  prior  to  the  collapse  of 
the  jib.  An  examination  of  the  wrecked  jib  showed  that 
the  rivets  connecting  the  halves  of  member  29  were 
sheared,  while  the  maximum  unit-stress  in  the  member 
was  well  within  the  elastic  limit.  Similar  shearing  of 
rivets  was  not  observed  in  other  members. 

Ol'EK.VTlOX.S  SUIJSKQUEXT  TO   F.VILUKE  OF  THE  "AjAX" 

The  contractor  did  not  share  tlie  opinion  of  the  Panama 
Canal  that  the  failure  was  due  to  insuificient  lattice  bars, 
batten  plates,  etc.,  and  he  expressed  such  confidence  in  his 
design  that  on  Dec.  10,  1914,  he  offered  to  subject  the 
"Hercules"  to  exactly  the  same  conditions  as  those  under 
which  the  jib  of  the  "Ajax"  collapsed.  In  view  of  the 
circumstances  the  Panama  Canal  was  unwilling  to  permit 
this  to  be  done  without  reinforcing  certain  members  of 
tlie  jib.  This  point  of  view  was  also  taken  by  the  under- 
writers. 

The  reinforcement  of  the  jib  of  tlie  "ITcrcules"'  was 
(ompleted  Jan.  27,  1915;  it  was  executed  in  accord- 
ance with  drawings  made  by  the  Panama  Canal  and  was 
confined  to  members  27,  28  and  29.  :\Iember  27  was 
given  additional  tie-plates;  in  member  28  the  internal 
system  of  latticing  was  replaced  by  an  internal  diaphragm 
])Iate.  In  member  29  the  top  latticing  on  one  side  was  re- 
placed by  a  continuous  cover  plate,  on  the  bottom  the  21/^- 
in.  angle  latticing  was  replaced  by  r)X.3l/2-in.  angle  lattic- 
ing with  four  rivets  at  each  end  instead  of  one,  and  addi- 
tional diaphragms  and  batten  plates  were  provided.  This 
reinforcement  is  shown  in  Fig.  3. 

The  contractor  ordered  a  complete  new  jib  for  the 
"Ajax"  to  l)e  fabricated  in  (termany,  incorporating  sub- 
stantially the  reinforcement  above  described  for  the  '"Her- 
cules" plus  minor  additions  to  other  members,  to  make 
the  details  conform  more  nearly  to  American  practice. 

After  the  completion  of  the  reinforcement  of  the  jib 
of  the  "Hercules,"'  the  crane  was  in  the  service  of  the 
Panama  Canal  for  about  one  month  prior  to  acceptance 
tests.  These  acceptance  tests  were  completed  Mar.  27. 
191.'),  without  mi.<hap.  The  crane  met  the  contract  re 
quirements  fully  as  regards  capacity,  reach,  and  speed  of 
all  motions. 
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Iim.  Wells  f©r 
Irri^&ttioin^ 

A  prominent  feature  in  the  agricultural  development 
of  the  Southwest  i.s  the  utilization  of  underground  water 
supplies  for  irrigation,  not  only  to  save  the  crops  in  case 
of  long  periods  of  drought  but  also  to  supplement  the 
ordinary  rainfall.  The  water  is  usually  raised  by  ver- 
tical-shaft centrifugal  pumps,  suspended  in  the  wells.  A 
plant  of  this  type  at  Garden  City,  Kan.,  was  descril)ed  in 
ExGiXEEUiNG  News  of  Oct.  8,  191-1.  For  efficient  ser- 
vice these  pumps  need  to  be  larger  than  those  for  domestic 
water-su])ply,  and  the  wells  are  usually  drilled  to  a  di- 
ameter of  30  in.,  with  a  21-  or  2()-in.  lining. 

This  system  of  irrigation  has  been  introduced  to  a  large 
extent  in  the  northwestern  section  of  Texas,  and  was 
conmicnccd  in  1910,  which  was  a  year  of  ven'  light  rain- 
fall.   Tlie  first  well  was  sunk  bv  D.'L.  IMcDonaid.'of  ITore- 


is  much  less  than  this,  the  large  delivery  of  tlie  pump  mav 
draw  down  the  water  level  to  within  a  short  distance  above 
the  end  of  the  pipe,  in  which  case  there  will  be  a  consid- 
erable intake  of  air,  reducing  the  efficiency. 

Coarse  screens  should  be  placed  at  the  several  strata 
of  soft  sand.  The  screens  will  allow  the  sand  to  pass, 
and  after  about  10  days'  pumping  the  water  will  be 
clear  and  there  will  be  a  steady  delivery  of  about  1200 
gal.  per  min.,  with  less  draw-down  than  while  delivering 
(iOO  gal.  when  pumping  is  commenced.  Experience  has 
shown  that  if  fine  screens  are  used  to  hold  back  the  sand 
the  water  will  be  held  back  also,  the  sand  packing  tight 
against  the  screen.  As  large  quantities  of  water  are  re- 
quired for  irrigating,  coarse  screens  must  be  used  and  the 
sand  removed,  thus  forming  cavities  which  afford  a  large 
surface  for  the  inflow  from  the  water-bearing  strata. 

The  pumps  are  usually  of  the  centrifugal  "turbine" 
type,  suspended  within  tlie  well.     They  are  driven  by  oil 
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Fi(i.  2.     Hk;  i-()I!  DiMLLiNc  :5()-l\.  Ik'imca  rio\   Wells,  125  lo  2:)0  1 1.  Deep 


ford,  Tex.,  who  has  since  sunk  a  large  number  throughout 
Ibis  section.  The  following  ])articulars  of  the  work  arc 
compiled  in  part  from  a  .statement  furnished  l)y  him. 

In  this  part  of  Texas  the  average  annual  rainfall  is 
about  22  in.,  and  most  of  this  falls  during  ti\e  growing 
.season,  l)ut  with  the  high  altitude  (..SOO  ft.)  and  the  large 
amount  of  sunshine  the  evaporation  is  so  great  that  addi- 
tional water  is  needed  for  the  crops,  even  in  ordinar\' 
years. 

The  wells  arc  drilled  to  a  dcplii  of  about  [.")()  It.  through 
strat<i  averaging  about  as  follows:  \  ft.  of  soil,  8  ft.  of 
gray  C'lay,  .'52  ft.  of  yellow  clay,  and  LI  ft.  of  a  decom- 
posed limestone  that  is  stratified  and  heavily  chargeil 
with  water.  Below  this  will  be  alternating  strata  (  I  to  10 
ft.  thick)  of  fine  soft  sand  and  very  soft  sand  rock  (all 
water-bearing)  extending  to  a  total  dei)th  of  about  252  ft. 

.\  well  to  produce  1200  gal.  per  min.  should  be  drilled 
to  a  dcjitli  of  about  125  ft.,  and  in  this  formation  it 
woidd  strike  water  at  about  II  ft.  The  jjunip  should  be 
so  [ilaced  as  to  have  about  10  ft.  of  submersion,  with  10 
ft.  of  suction  pipe  below  it.     If  the  length  of  suction  pipe 


engines,  which  give  power  at  ver)'  low  cost,  .so  that  profits 
can  be  made  even  when  irrigating  ordinary  farm  crops. 

DiULLiN'c   THE  Wells 

The  method  of  making  these  large  .10-in.  wells  is  to 
drill  first  an  S-in.  hole  to  determine  the  formation.  .\n 
accurate  log  of  the  well  is  kept  in  order  to  govern  tlie  lo- 
cation of  the  pump  and  the  screens.  Following  this,  a 
I()-in.  fishtail  bit  is  used,  having  above  it  five  reamer 
blades  which  cut  a  l>0-in.  hole.  This  is  shown  in  Fig. 
1.  The  i>it  is  fitted  to  a  drill  rod  rotated  by  the  well- 
drilling  nuichine.  The  cuttings  are  washed  to  the  surface 
by  a  iiydraulic  jet.  If  hard  rock  is  encountered,  the  drill 
l)it  is  replaced  by  a  core  l)arrel  (i  to  20  ft.  long.  Steel 
shot  is  fed  into  the  wash  water  and  carried  under  the  edge 
of  the  barrel,  which  thus  grinds  and  cuts  an  anindar  hole. 
Tlie  core  is  broken  olf  at  intervals. 

A  well-drilling  outfit  built  by  the  American  Well 
Works  for  use  on  this  irrigation  work  in  Texas  is  shown 
in  Fig.  2.  The  derrick  is  15  ft.  high,  ami  within  it  the 
hollow  drill  rod  is  suspended  by  the  bail  siiown  in  Fig.  1. 
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Tht"  nul  is  ;jri|ipf(l  liy  a  hori/onlal  niiatiii;,'  desire  nl  iIh' 
'ti'iiil  of  tlu>  wi'll,  lliis  liciii;;  ilii\cii  frmii  tlic  en;,'!!!!-  Iiy  a 

•  ituki't  chaiii  ami  luakiiii;  ID  to  100  r.p.m..  acconliii;; 
Ui  tlit»  rliarartfi-  of  tlu-  material  oiicoiiiilcrcd.  'riii-  ilrill 
rods  all-  liivvj'ivd  liy  a  friction  hrake,  the  frcd  d('|iriidiii;( 
ul)  tlu>  ratr  of  drilliii<;  and  the  removal  of  the  material 
by  tho  water.     I,en<;tlis  of  rod  are  added  as  re(|uired. 

Tlio  wasli  water  is  <leli\ered  tliront^li  tlie  drill  rod, 
passing'  out  tliroii^di  two  small  holes  in  the  lishtail  hit. 
( Fi;;.  I  ).  In  order  to  eeonomi/.e  in  the  use  of  this  water 
(the  supply  Ix'inj,'  usually  limited),  the  disehar^'e  is  de- 
livered to  a  loMji  diteii.  or  tlunu'.  in  which  the  ciittin^s 
arc  deposited.  Tin-  clear  waler  tlows  into  a  hasin,  from 
which  it  is  ivturned  to  the  pump. 

Workinj^  in  the  fornuition  descrihed  al)o\e.  wilii  no  liard 
rt>ck,  this  plant  has  sunk  wells  '.ioO  ft.  deep  in  an  averai^e 
of  ;Ji/o  davs'  actual  drilling,'.  With  the  time  consumed  in 
eroetinj;  and  disnumtlinj:  tiie  derrick  and  maciiinery.  tiiis 
>;ives  ahout  a  week  for  each  compU'ted  well. 

Moliinyep    Hamv. 

n^  W.  L.  Beniiam- 

The  city  of  Moliiie,  Kan.,  with  a  population  of  aluuit 
a  thousand,  has  recently  developed  a  water-supply  from  a 
shallow  undertlow  source  hy  means  of  two  200-ft.  lengths 
of  collectinjj  ])ipe  and  a  receiving-  well  21  ft.  in  diameter 
and  '.Vi  ft.  deep.  The  water  thus  secured  is  pumped  to  a 
tank  and  distrihuted  thence  tiiroujih  tiie  city. 

The  city  lies  in  the  valley  of  Wild  Cat  Creek,  wliidi 
jroes  dry  during  extended  droughts.  Surveys  made  in  tlie 
early  ])art  of  1!)1.")  i)roved  that  it  was  possible  to  imiHnind 
water  for  storage,  hut  owing  to  the  excessive  cost  of  dams 
aiul  right-of-way  and  to  the  fact  that  the  State  Board  of 
Health  requires  the  liltration  of  surface  supplies  such  a 
proposition  was  beyond  the  uieans  of  the  city. 

The  logs  of  gas  wells  which  had  been  drilled  in  this  vi- 
cinity showed  the  presence  of  .salt  water  at  a  depth  of  80 
ft.,  and  no  better  water  between  that  depth  and  1200  ft., 
which  put  deep  wells  out  of  the  question.  There  were 
at  that  time  three  wells,  each  about  10  ft.  in  diameter, 
at  points  in  the  city  forming  a  triangle  appro.ximately 
3000  ft.  to  the  side  and  from  these  wells  and  from  rain- 
water cisterns  wa.s  obtained  the  entire  water-supply  of 
the  city.  Levels  connecting  these  wells  showed  that  the 
elevation  of  the  water-bearing  stratum  in  each  was  ap- 
proximately the  same,  and  as  they  were  all  on  the  north 
side  of  a  snmll  branch  of  Wild  Cat  Creek,  it  was  decided 
to  investigate  the  possil>ility  of  securing  an  adequate  sup- 
ply for  the  city  from  the  stratum  that  fed  these  wells. 

With  this  object  in  view,  separate  pumping  tests  were 
made  of  the  wells,  making  use  of  small  boiler-feed  jmmps 
and  a  2-in.  steam  jet,  the  steam  for  such  tests  being  fur- 
nished by  a  20-hp.  steam  traction  engine.  The  result  of 
10-day  tests  led  to  the  selection  of  some  point  to  be  located 
in  the  vicinity  of  a  well  on  the  south  side  of  the  city. 

By  means  of  careful  borings  across  the  valley  it  was  de- 
termined that  the  flat  was  underlaid  at  a  depth  averaging 
1 1  ft.  with  a  layer  of  hard  blue  limestone,  u])on  which  lay 
from  7  to  9  in.  of  coarse  gravel,  which  in  turn  was  over- 
laid with  black  gumbo,  very  hard  and  practically  imper- 
vious to  water.    Under  the  limestone,  which  was  about  I 
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ft.  tiiick.  was  a  layer  of  black,  wlaty  Khale  which  was  known 
to  be  not  less  than  <!0  ft.  deep  and  absolutely  dry.  The  bor- 
ings demonstrated  that  the  water-bearing  gravel  stratum 
was  approxinniti-ly  100  ft.  in  width,  parallel  to  the  branch 
of  the  creek,  but  lliata  fault  in  the  rock  cut  the  underflow 
olV  fntm  the  nniin  stream. 

Kroni  the  <lata  thus  secured,  it  was  decided  (o  iniild  an 
impounding  well  with  a  capacity  <jf  approximately  200.000 
gal.  and  to  intercept  the  How  and  londuct  it  to  the  well  in 
\itrilied  clay  pipe,  laid  with  open  joints. 

In  .Inly.  IDl.'i,  work  was  started  at  the  lowest  point  of 
tlie  underlying  rock  ledge  on  the;  excavation  for  the  w(;ll, 
tiie  lity  d(ting  the  work  with  hired  teams  and  lalxjr.  Ex- 
cavation was  done  with  teams  to  a  depth  of  7  ft.,  when  the 
soil  became  too  wet  ami  sticky  for  such  methods.  The  bal- 
ance of  the  excavated  nuiteriai  was  iiandled  with  a  derrick 
having  a  .'Jrj-ft.  mast  and  a  lO-ft.  boom,  the  mast  iieing 
swung  by  hand  iiiid  tlic  ni;itcri;il  hcing  raiscji]  in  onc-half- 
yard  skips  jiandieil  uilli  a  .^ingle-diiim  steam  Iioist. 

When  excavation  reached  the  roitk  layer,  it  became  nec- 
essary to  install  a  steam  ])nmp,  which  was  run  continu- 
ously. The  rock  was  drilled  with  .^team  tripod  drills  and 
shot  with  small  charges  of  GO'/l  dynamite,  all  stone  being 
broken  into  small  pieces  and  great  care  being  taken  to 
l)revent  shattering  the  banks.  Kxcavation  above  tlie  rock 
was  circular  in  .-liape  and  :i  I  ft.  in  widtli  at  the  bottom. 
I'Acavation  in  and  below  the  lock  was  ti'inimed  to  a  net 
diameter  of  25'  •;  ft.  The  excavation  in  the  shah'  was  eas- 
ily handled,  it  being  deemed  economical  to  loosen  it  with 
small    shots   of   ;iO%    dynamite   instead    of   by    picking. 

.\t  a  depth  of  l(i  ft.  below  the  rock  line,  excavation  was 
slopped  and  a  (i-in.  concrete  bottom,  draining  to  the  cen- 
ter, was  laid.  The  balance  of  the  excavation  in  the  shale 
was  then  lined  with  8  in.  of  hard  burned  brick  laid  in  ce- 
ment mortar,  this  being  done  because  the  shale  softened 
under  the  action  of  water. 

After  lining  to  the  rock  level  was  completed,  w^ork  was 
commenced  on  the  two  galleries.  These  were  each  200  ft. 
in  lengtii,  laid  north  and  soutli  at  right  angles  to  the  un- 
derflow and  entirely  in  the  rock  ledge  below  the  water- 
l)earing  gravel.  These  were  8-in.  salt-glazed,  vitrified 
clay  sewer  pipe,  laid  to  a  0.5%  grade,  the  joints  being 
loo.sely  ])acked  with  untarred  rope  yarn  and  the  pipe  being 
laid  on  a  6-in.  bed  of  broken  stone.  The  pipes  were  sur- 
rounded and  covered  to  a  depth  of  1  ft.  with  broken 
stone  and  the  downstream  wall  of  the  ditch  was  l)ack{illed 
with  stiff  clay  tamped  into  place,  the  object  being  to  stop 
all  llow'  across  the  galleries.  The  galleries  were  laid  true 
to  line  and  grade,  and  an  observation  manhole  was  placed 
at  the  end  of  each  line. 

While  work  was  being  done  on  the  galleries,  the  lower 
portion  of  the  well  was  cleaned  out  and  the  wall  run  up 
from  the  rock  level  to  a  point  (i  ft.  above  the  surface  of  the 
ground.  This  portion  of  the  well  was  .'50  ft.  in.side  diame- 
ter and  was  walled  wnth  IT)  in.  of  brick,  plastered  on  the 
outside. 

As  the  city  was  at  the  same  time  constructing  an  elec- 
tric'-light  system,  it  was  decided  to  install  a  2.50-gal.-per- 
min.  motor-driven  extended-type  triplex  pump  and  a  150- 
gal.-per-min.  pump  of  the  same  type  for  emergency  use, 
to  be  driven  by  a  gasoline  engine.  These  were  su])ported 
on  I-beams  over  the  wall  and  the  well  and  the  ])umi)house 
above  it  were  covered  with  a  timber  and  shingle  roof. 

Ob.servations  for  a  few  hours  indicate  that  tlie  galleries 
yield  water  at  a  rate  of  about  110  gal.  per  min.,  which  if 
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( ontinuous  would  give  a  daily  capacih'  of  more  than  150,- 
000  gal. — far  more  than  is  necessary  for  a  city  of  a  thou- 
sand inhabitants.  The  quality  of  the  water  is  excellent 
for  domestic  purposes,  and  the  water  and  the  method  of 
securing  it  have  been  approved  by  the  Kansas  State  Board 
of  Health. 

The  work  of  investigation,  the  preparation  of  designs 
and  the  superintendence  were  done  by  the  Benham  Engi- 
neering Co.,  Consulting  P'ngineers,  Oklahoma  City,  Okla. 

TSae    Calbirnlll© 

A  concrete  bridge,  architecturally  a  scries  of  severely 
plain  arches,  forms  one  of  the  principal  approaches  to 
the  Panama-California  Exposition,  now  being  held  at 
San  Diego,  Calif.  In  fact  this  viaduct,  known  as  the 
Cabrillo  Bridge,  is  not  a  series  of  arches  but  rather  a 


'adl^e   Sit 


series  of  hollow,  box-like  pedestals  with  the  upper  parts 
cantilevering  out  to  form  the  arched  openings.  As 
faintly  shown  in  the  view  in  Fig.  1,  there  is  a  joint  at 
each  arch-crown,  indicating  the  cantilever  construction. 
The  bridge  is  946  ft.  long,  and  its  main  portion  com- 
prises seven  semicircular  5()-ft.  arches,  with  a  maximum 
height  of  about  120  ft.  to  the  roadway. 

The  purpose  of  this  peculiar  design  is  explained 
by  Frank  P.  Allen,  Jr.,  Director  of  Works.  The  ar- 
chitectural style  of  the  exposition  is  the  Spanish-Col- 
onial, and  in  order  that  the  bridge  might  be  in  keeping 
with  this  it  was  necessary  to  follow  the  general  design 
of  the  old  Spanish  bridges.  \\'ith  few  exceptions  (where 
pointed  Gothic  arches  were  used)  all  Spanish  masonry 
bridges  until  modern  times  have  been  built  with  full 
semicircular  arches  of  comparatively  short  spans.  Semi- 
circular arches  carried  on  tall  and  relatively  slender 
piers  will  generate  in  the  piers  bending  moments  that  will 
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(tist  of  llic  striu'tiirc  iK'cdiiics  aliiiost  proiiiiiilivi-. 

For   this   reason    it    was   derided    lo   use    llie   s|iiiiiili<'l 
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walls    as    ea  lit  i  levers,    cutting    the     bridge    completely 
throuirli   at    the   crown    o!"   each   arch    and    niakinu-   each 


se<  lion  (a  |iier  and  two  inilf  iireheH)  entirely  inde|)en<lt'nt 
of  the  others.  For  the  onler  cantileverH  (carrying  the 
>iili-walks  oidv)  Ihe  resultants  fall  well  inside  the  mid- 
dle third  of  the  pier,  and  so  are  carried  on  a  wall  de- 
signed as  an  onliiniry  pier.  For  the  roadway  cunti- 
levers  the  resultants  fall  coiisiderahly  outside  the  middle 
thirti  (d'  the  wi<llh  <d'  the  pier.  On  this  account  Mr. 
Allen  suhstituletl  two  reinforced-concrcde  coUunns  for 
the  solid  pier,  and  designed  the  cantilevttr  as  over  two 
supports. 

'I'lic  liridgc  is  designed  to  carry  a  unilorni  load  of 
|n(i  III.  pir  si|.ft.  and  two  moving  loads  of  L")  tons 
each,  |ia»ing  each  other  at  any  |)oint.  TIk;  founda- 
tions are  siiii|ile  and  arc  designed  I'or  a  soil  loailing  of 
;!  tons  ])er  s(|.lt.  They  rest  on  a  lied  of  sea  siirid  which 
is  compact  enough  to  rc(|uii'c  picking  i'oi'  ri'inoxal.  Wa- 
ter was  enctMinlcrc<l  nt  the  three  center  piers  only,  and 
was  easily  handled  with  coll'er-dains  and  small  pumps. 
'I'lie  greatest  depth  of  excavation  was  ;i;!  ft. 

Tile  detailed  construction  is  sliown  in  Fig.  2.  There 
are  four  cantilevers  rising  from  each  side  of  each  pier, 
two,  in  pairs,  being  connected  by  transverse  vertical  dia- 
phragms and  by  a  slab  forming  the  solfit  of  the  arch. 
The  arcii  ribs  thus  formed  are  connected  by  floorbeams 
sui)porting  the  roadway  slab,  so  tliat  in  effect  the  whole 
overiiang  is  a  box.  The  depth  at  crown  of  arch  is  5 
ft.  for  the  inner  or  roadway  cantilevers  and  (J  ft.  0  in. 
for  tlie  outer  or  sidewalk  cantilevers.     The  anchor  arms 
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of  the  end  piers  are  triangular  in  form,  springing  from 
the  level  of  diaphragm  5  (Fig.  2).  These  are  con- 
cealed by  the  curtain  walls  of  the  abutment. 

Each  pier  consists  of  a  pair  of  hollow  columns,  with 
a  width  the  same  as  that  of  the  arch  ribs,  and  the  canti- 
lever arms  spring  from  tlie  sides  of  these  columns.  The 
cross-section  is  proportioned  to  the  distribution  of  loads, 
the  inner  sides  (carrying  the  roadway  cantilevers)  be- 
ing much  heavier  than  the  outer  sides,  which  carry  the 
sidewalk  cantilevers.  Above  the  springing  line  of  the 
arches  the  columns  are  connected  by  curtain  walls  wliich 
extend  between  the  arch  ribs  to  the  level  of  the  roadway. 
The  construction  of  the  piers  and  footings  is  shown  in 
Fig.  3. 

The  approaches  have  girder  spans  on  columns,  con- 
cealed by  curtain  walls  wiiicli  gi\e  the  appearance  of  or- 
dinary abutments. 

The  bridge  was  designed  in  the  engineering  depart- 
ment of  the  exposition,  under  the  direction  of  Mr.  Allen, 
and  was  built  by  the  exposition  forces.  The  total  cost  of 
the  bridge  and  approaches  was  $195,653,  including,  the 
overhead  charges  for  design  and  supervision. 

The  nuiterials  were  rather  high  in  price.  Crushed 
stone  and  sand  had  to  be  liauled  partly  by  rail  and 
partly  by  automobile  truck;  the  haul  was  15  and  22  miles 
resjjectively,  and  the  cost  delivered  was  $2.06  per  cu.yd. 
for  the  stone  and  $1,625  for  the  .<and.  Cement  cost 
$2.12  per  bbl.,  and  lumber  averaged  $20  per  1000  ft. 
b.m.,  both  delivered  at  the  work.  Carpenters  and  la- 
borers were  paid  respectively  $4  and  $2.25  per  8-hr.  day. 

Dipalliimg* 

I?Y    IIoWAliD   H.    HlGlIESt 

In  drilling  for  water  and  oil  to  reasonable  depths 
through  tlie  generally  soft  yielding  clay  and  sand  for- 
mation of  the  coastal  plain  of  Te.xas,  Louisiana  and  Mis- 
sissippi, the  rotating  method  of  drilling  was  adopted, 
principally  on  account  of  the  eaay  and  quick  penetration 
and  the  low  cost  of  the  drilling  plant. 

In  favorable  ground,  free  of  heavy  gravel  and  rock 
strata,  as  mucli  as  1000  ft.  has  been  drilled  in  less  than 
36  iir.,  altliougli  such  j)erformances  were  of  course  rare. 

Hydraulic  rotary  drilling,  or  as  it  is  now  called  ro- 
tary drilling,  was  used  in  tlie  al)ove  states  as  early  as 
18.S0.  Till'  i)Iant  consisted  of  an  ordinary  derrick,  a 
25-hp.  boiler,  a  small  hoist,  a  steam  pimi])  and  a  water 
swivel  with  Iiose  attachment  and  an  ordinary  Hat  diaiiiond- 
pointcil  bit. 

The  method,  as  its  luime  implies,  involves  tin-  rotation 
of  a  ])i|ie  by  means  of  machinery  placed  on  the  derrick 
floor.  A  drill  l)it  altaciied  to  the  lower  end  <iits  a  clear- 
ance f<(r  the  drill  J)ipe,  with  much  the  same  motion  and 
eirect  as  an  auger.  Water  forced  through  the  drill  pipe 
l)y  means  of  a  pump  and  esca|)ing  through  the  bit  re- 
moves the  cuttings  and  returns  to  the  surface  outside 
the  drill  pipe.  In  this  niatmcr  th(!  hol(!  is  kept  open, 
permitting  the  drill  stem  to  rotate  freely.  The  pressurt; 
of  the  column  of  miidrly  water  holds  up  llie  walls  of  the 
hole  until  it  lias  been  cased. 

•Prpspntf-d    ril    thr-   annual    mpptlnn   of   thf   Anicrlran    Inatl- 
tiiti-   of   MInliiK    Knnlneer»   In    New    York   fity.    Kpliruiiry.    1915. 
t  Houston,    Tex. 


Practically  all  the  wells  of  the  gulf-coast  region,  num- 
i)ering  nearly  10,000,  have  been  drilled  with  this  system. 
During  the  last  five  years  its  use  has  been  extended  to 
many  other  states  aiul  countries. 

The  great  drawback  hitherto  has  been  the  slow  progress 
made  in  drilling  rock  and  other  hard  formations.     For 

soft,  caving  formations 

^<p/e  -fbr  wcrfer pressure  from  . ,  , 

pump  ioachon  pi/ p/unqer  "o  Other  system  can  ap- 

proach it  in  efficiency. 
The  old-style  bit  in 
general  use  is  known  as 
the  fish-tail  type.  It 
has  only  two  cutting 
edges  and  soon  grinds 
down  flat  when  hard 
rock  is  encountered.  At 
times  only  a  few  inches 
a  day  can  be  made  with 
it.  The  racking  and 
wrenching  to  which  the 
machinery  and  drill 
pipe  are  subjected,  wheu 
drilling  a  hole  from  4 
to  18  in.  in  diameter, 
result  often  in  "'twist- 
offs"  of  the  drill  stem 
and  costly  fishing  jobs. 
With  the  use  of  the 
heavier  rigs  and  in 
deeper  drilling  the  need 
for  a  bit  adapted  to  cut- 
ting rock  became  a  cry- 
ing necessity. 

It  was  to  meet  this 
need  that  the  cone  bit, 
known  as  the  Sharp  & 
Hughes,  was  invented 
by  the  writer  in  1908. 
This  consists  of  two  or 
more  detachable,  cone- 
shaped  cutters  of  hard- 
ened steel.  These  cutting  cones  revolve  on  bronzed  bear- 
ings, lubricated  with  a  special  heavy  viscous  oil  supplied 
by  means  of  a  small  pipe  carried  inside  the  drill  stem. 
The  cutters,  being  deta(]uxl)lc,  may  be  removed  and  sharp- 
ened when  dull. 

The  principle  of  the  cone  bit  is  entirely  different.  The 
edges,  or  cone  point.s,  of  the  bit  roll  in  a  true  circle  like 
a  cone  bearing,  and  crundde  or  chip  away  the  rock. 
The  cone  points,  being  of  very  hard  steel,  wear  away 
slowly.  Often  thev  show  onlv  sliglit  wear  after  drilling 
50  ft',  of  rock. 

The  proper  adjustment  of  the  weight  upon  the  bit  is 
the  secret  of  good  work  witii  tiiis  drill.  Experience  has 
shown  that  the  following  weights  give  .satisfactory  re- 
sults  for  the  corrcspomling  hits  of  standard   sizes: 

IMUl.MNC     VVKKiMT    ().\     HIT 


Sh.arp  &  Hughes  Cone 
Bit  IX  Hole 


Dlani.  of  Hit, 

Weight, 

l>i;iMi.  of  HU, 

WciKht 

In. 

Lb. 

In. 

l.l>. 

'1% 

2,.S70 

6 'A 

7.»00 

•i\. 

3,480 

s.er.o 

■•!% 

4.700 

7'  ft 

'.t.270 

\l 

6.310 

7tt 

!)..^60 

B.910 

8% 

10.300 

f)  y-i 

6.670 

9 

11,000 

6% 

7.110 

»% 

12,000 

For  bits  larger  than  those  in  the  table,  as  much  weight 
as  piucticuOle  muy  be  employeil  with  little  or  no  risk  of 
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overload  in  j;  tlu'  lu'iniiij^s  in  llu-  l)it  ;  but  witliin  the  limits 
of  till'  talilc,  tlu>  wi'iiilils  j;ivon  are  pmhalilv  us  ;^ri'iil  iis 
pruili'Miv  would  ptMinit.  For  cxtrcnicly  luird  rock,  the 
h|m'im1,  not  tlio  \voi;^'lit,  slionid  In*  incrcasi'd. 

Wliili'  jiriniarily  designed  for  oil  and  water  wells,  tliis 
voiw  bit  ean  be  applied  in  drillini,'  snnip  boles  for  mine 
pumps,  in  makini;  air  shafts  and  in  drivinj,'  holes  in- 
clined at  varituis  anj:les  from  the  vertical.  Tls  use  ■,Mcat- 
Iv  cidar^es  the  field  of  the  rotary  system  (and  the  cone 
bit  already  is  extensively  used  in  California,  Mexico, 
Trinidad,  Roimianin.  liussia,  IVrsia,  K^rypt,  Japan, 
Borneo  and  India)  by  presenting  flic  f,M'cat  advaiitaj^es 
of  more  rapid  drillinj;  llirou_t,di  hard  rock,  of  reachinj; 
greater  depths  than  any  other  rotary  api)aratus  can  coin- 
pass,  of  lini-hiiiir  M  bi'le  with  siiinllcr  icdiu  tiini  of  siirl'iicc 


diiiinelcr  Ibnii  any  hIIht  sysleni  permits,  of  llir  con- 
se(pieiil  1  (piiremeiit  of  fewer  "strin;;^*"  of  casiiiK,  of  l(;ss 
detcriorntion  of  drill  pip<!  tlirouf,di  stresses  and  vihra- 
lion,  and  of  the  saving  id'  nnnb  time  consumetl  in  re- 
moving the  drill  pipe  for  sliarpeiiiiig  or  (hangiiig  i)its. 
A  cnmparison  of  rotary  and  standanl  drilling  costs  ns 
deducrd  from  recent  tests  in  Culiforiiia  is  given  (iii  p. 
f)  j.'t  of  this  issue. 

A  Sirmsill  Bassctuille  Brndl^e-j  Pere 

A  small  Iruiiiiion  bas(  ulc  bridge  for  a  span  of   Hi  ft. 
3  in.  between  piers  and  a  clear  waterway  of  415  ft.  3  in. 

i--  !Mi  mlcrt'-i  ill'/  -^tnii'tnrf  on  the  I'itc  MMrrMicttf  RJi.  at 


VlG.   1. 


oO-Ft.  TitLNMUN    li.VSlLLK   HlJIDCK  OVKH  THE   l^AW   pAW   l!lVi;i!  AT  BeNTON   HaUIJOU,   MiCH.; 

TeUE   iLvitCiUETTE   li.n. 

Benton  Harbor,  ^lich.  The  bridge  crosses  the  Paw  Paw 
River,  and  has  a  50-ft.  fixed  span  (with  76-in.  girders) 
in  addition  to  the  bascule  span.  Both  are  double-track 
deck  spans.  The  bascule  is  peculiar  in  consisting  of  two 
separate  parallel  single-track  spans  which  may  be  oper- 
ated togctlier  or  independently. 

Tlie  bridge  is  of  sim])le  appearance,  with  all  mechan- 
ism, etc.,  housed  below  the  deck,  as  is  shown  in  Fig.  1. 
The  general  design  and  the  arrangement  of  the  operating 
machinery  are  shown  in  Fig.  2.  The  bridge  is  propor- 
tioned for  Cooper's  E-60  loading.  It  was  designed  and 
l)uilt  by  the  Wisconsin  Bridge  &  Iron  Co.,  of  Milwaukee. 

The  bridge  is  of  the  fixed-trunnion  type,  with  trunnions 
carried  in  hearing  girders  which  .span  the  tailpits.  The 
liascule  girders  are  70  ft.  9  in.  long,  with  a  main  arm 
of  54  ft.  and  a  counterweight  arm  of  16  ft.  9  in.  They 
are  54  in.  deeji,  reduced  to  39  in.  at  the  end  of  the  leaf. 
The  tail  ends  are  connected  by  cross-frames  and  carry  a 
counterweight  block  of  concrete  having  steel  ])unchings 
mixed  with  it  to  give  a  weight  of  about  300  lb.  per  cu.ft. 
On  this  end  the  deck  has  steel  ties,  with  an  18-in.  plate 
and  two  3x3-in.  guard  angles  for  each  rail.  The  main 
arm  has  wood  ties  and  guard  timbers. 

For  operating,  there  is  a  25-hi).  motor,  with  chain  drive 
to  two  gear  trains,  each  ending  in  a  pinion  which  er.gages 
a  segmental  rack  beneath  the  deck  and  in  the  center-line 
of  the  span.  Hand  gear  is  provided  also.  Tiic  bridge  can 
be  opened  as  a  single  unit  by  power  in  about  30  sec. 
Hand  operation  requires  12  min.  for  each  leaf.  The 
end  locks  are  bolts  moving  laterally  and  entering  slots 
in  the  shoes  of  the  bridge  seats,  as  shown  in  the  end 
elevation. 

The  piers  are  of  concrete.  The  pier  carrying  the  bas- 
cule span  has  a  tailpit  for  each  leaf;  here  the  concrete 
was  mixed  with  a  waterproofing  compound  so  as  to  pre- 
vent seepage  of  water  into  the  pits. 


^  Sec+ionol  Side 
o         Eleva+ion 


Fig.  2.     Detail.s  of  Tijuxxiox  Basclle  Bridge; 
Pere  MAitQLETTE  R.R. 
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By  Thomas  L.  Fouxtaix* 


SYXOPSIS — .4/1  iinusually  complete  and  care- 
fully detailed  plant.  It  consists  of  bar  screens,  a 
two-story  settling  tank,  double  secondary  screens, 
sprinkling  filter,  disinfpcfion  hou.'<e  and,  fxnal 
settlinfi  tank. 


tion  of  the  sewers  is  secured  through  the  house  connec- 
tions, which  are  left  untrapped.  Flush  tanks  located  at 
the  upper  ends  of  all  sewer  lines  are  operated  once  each 
week  by  an  attendant.  The  six  miles  of  10-  to  6-in. 
sewei-s  have  been  in  use  for  more  than  a  year  without 
being  cleaned  or  clogged. 

CoxDiTioxs  Governing  Design 
Tidwell   Creek,  the  small  watercourse   which   receives 


The  sewage-treatment  works  of  Calvert,  Tex.,  is  a 
small  })lant  designed  by  the  writer  to  care  for  an  ex- 
ceedingly irregular  flow  of  fresh  domestic  sewage.     The     the  effluent  from  the  treating  plant,  has  a  dry  bed  except 
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fvffoof 
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5LUD&E   BED 


Fius.   1  TO   1.    Main'  Dktaii.s  ok  Sewa(ik- 

Tl(KATMi;\l'      WoKKS,     (!a|,VKKI',     TlA. 


plant  serves  tin-  I'lix)  wiiitc  iiilial>itaiils  "f  the  tnwn.     Its  ilmiiig  time  of  rainfall  and   for  a  few  hours  thereafter. 

total  cost,  cxcliisivt'  of  the  site,  was  iirarly  $.">0(M).  Tlie   creek    bctl    has    practically    no   fall,   either    in    the 

,i,        u     ,  .  u      .,     ,  vicinitv  of  the  i)lant  or  for  several  thousand  feet  below. 

I  IIK    rSKVV  KKAOh.    M\.S1I'.M  •   .         ..  •  ■•        ■  i        i     ii  i     i  i     i 

it  consists  or  a  series  oi   wide  shallow   holes  coancited 

To  avoid  pumping  and  to  make  possilile  anv  tivatniont  ,  ,,     ,  ,        ,.         ..   ,,  •„   i  •  i  .  ...     i,.  i:., , 

.     ..  ,.^      ^  .'^  »    ,  11  '•>   small  channels.     One  ol   the  main   highways  leailing 

besides  Hcdiineiitation   manv  ol   tiie  sewers  were   iaiil  on  ."    p,  ,       ,  ...  ,,   ^,,,.    ,., ♦.;.,„.    .■,.  ,„, 

,  ,  ,  ,  ^  ,r  I  1  i'^  talvert  crosses  this  ireek  <0()  It.  (lownstream  Imni 
a  O.Stj  i/iade  and  the  10-in.  outlet  on  n  0.l.)Vt'  grade  ,.  ,  ,  ,,„  ..  i  ,  i  c  ,i  ,„  ..i. ,  \.r-,\i\  fi, 
.,,,,.,  ,  .  ,,  -IT  .1  the  plant.  The  site  selected  tor  the  sewage-works  is  700  It. 
A  1  munho  es  in  the  svstein  have  tiit'it  covers,  ventila-  ,.  ,,  .  ,  in,..,  i:,*..,  ..  f...^..,  ii>.. 
"  Iroiii  the  nearest  house  and  the  same  distance  iroiii  the 

•The  Koiintain-Hhiiw  BnKinifrrinK  Co,.  Collese  Station,  Tex.  public  load.     The  piobleiu  then  became  oiie  of  securing 


Mav   I.!,  I  ill.') 


!•;  \  <i  I  \  !•.  I-:  i:  I  N  c    n  k  \vs 


fj.n 


witlutut   assistiiiuc   from   diliitinii    n    I'liirly   clciir  fllliiciit 

•  >r  iinirurm  slaliilitv  tlimii^'li  I  he  Iri'iitiiiciil  »(  llif  si'wii;r<" 

I  a  jtlaiit  wliicli,  while  simple  and  rolialile  in  ()|ieniliun. 

tiid  lie  (ie|)eii(le(l  Upon  not  to  ereale  a  nnisanee. 
riie  availalile  head  of  oidy  IH.S  It.  indieated  sepma- 
iioM  laiiks  and  douhle-eoiitaii  lieds  for  the  main  tieni- 
nu'iit,  l>ut  studies  showed  a  sprinklin;;  lilter  In  lie  mmli 
niort'  desiial)le.  on  a«'eounl  of  its  lower  tirst  eost  and  life 
dotn  from  the  manv  troubles  of  operation  peculiar  In 
douiile-eonlaet  heds.  it  was  I'ound  that  liy  saving  t-very 
|H>ssihle  imh  of  head  a  sprinklinir  liili'r  eoidd  he  used, 
and   it    was  aceoi'dinudy   adopted. 

To  avoid  the  verv  ohjeetionahle  odors  width  the  writer 
has  ohserved  at  uiieovered  .sereen  chandlers  and  separa- 
tion tanks  elsewliore  in  Texas,  tiiose  at  Calvert  have  been 
tightly  covered,  the  leases  of  decomposition  heinjf  liher- 
ated  throuj;li  a  (iO-lt.  vent  l>ipt'.  These  covers  also  shut 
otT  fron\  the  sight  ol'  visitors  the  disagreeahle  mass  col- 
ieetod  on  the  screens  and  the  scum  formed  on  the  sewage 
in  the  separation  tank. 

Since  all  houses  to  he  seivcd  liy  the  sewerage  system 
were  already  supplied  with  water  and  iiiricrs  were  being 


vided  with  lover  handles  for  rolaling  in  a  horizontal 
plane.'*'  (iases  from  this  chandicr  are  carried  to  the  (i-in. 
nniin  vent  Htaek  through  a  :t-in.  standard  galvuni/ed- 
iron  pipe.  The  outlet  end  of  the  chamber  is  inclined 
with  a  \ic'W  of  canning  decomposable  nnitter  settling 
upon  it  to  slide  toward  llic  iiiiler  of  the  chandair  so  that 
gases  of  decomposition  will  p:i-s  r)ll'  through  the  .'i-in. 
M'ut  pipe,  'i'lie  iriclihiil  ciiMcrele  slab  near  the  outlet 
end.  (Atcnding  fnini  tlw  Inp  of  the  chamber  to  a  jioiiit 
i;  in.  below  the  nornuil  sewage  levt;!,  serves  us  a  tiaj)  to 
pievent  the  passage  of  gases  from  tllL'  BCreen  chambei' 
111  ibc  air  at   llie  giouiid   level. 

SlI'M!  vrioN    Twic 

.\  separation  lank  (  l'"ig.  -)  uilli  a  (lowing-lhrough 
period  of  2  hr.  at  the  rate  of  .•{;,.■')()()  gal.  per  2\  hr.,  the 
hourly  How  '/ 1^  ''"'  average  flow,  or  ^100  gal.,  would 
have  been  siillicicnt  for  pi'csciit  needs,  but  as  twice  this 
cai)acily  could  be  srcuicd  at  oidy  slightly  incrca.sed  eost, 
and  the  construction  dillicullies  in  the  similler  lank  would 
have  been  greater,  the  tank  as  finally  designed  and  built 
is  of  suHicieiil   size  to  caic   for  a  sewage  flow  of   ',').()()() 


Figs.  5  to  T.    View.s  of  Skw.vge-Wohks,  Calvert,  Tex. 

(."),  (General  view,  showing:  primary  or  l)iir-spreen  oli.Tiiiber  in  foreground,  separation  or  two-story  settling  tank,  ventila- 
tion iiipes  from  tlie  two  tanl<s,  .sprini;ling  filter,  and  disinfection  house.  6,  Distributing  troughs  and  spattering  desl(s  of 
sprinl<ling   filter.      7,   Final   settling:   tank,   with   channels   and  weirs.) 


installed  tlirongliont  the  town,  the  total  daily  sewage 
flow  was  estimated  from  the  jmmping  records  to  be  not 
more  than  ^o.ood  gal.  As  practically  all  of  the  sewage 
would  be  supplied  from  residences,  a  very^  irregular  rate 
of  flow  was  anticipated.  The  average  rate  of  flow  was 
taken  as  37,500  gal.  per  24  hr.  All  of  the  sewers  are 
above  ground-water  level,  so  no  allowance  was  made  for 
infiltration.  Since  the  population  of  Calvert  has  shown 
no  increase  for  a  number  of  years,  no  special  provision 
for  additions  to  the  treatment  plant  was  made  wlieic 
such  provisions  would  increase  the  first  cost. 

General  Descrii'Tiox  of  Sewage-Works— The 
complete  jjlant  now  constructed  and  in  operation  con- 
sists of  a  screen  chamber,  a  separation  tank,  a  sprinkliiii: 
filter,  a  final  .sedimentation  basin,  a  sludge  bed  and  a 
disinfecting  plant.  The  entire  plant  is  surrounded  with 
a  small  levee  to  prevent  inundation  from  Tidwell  Creek 
in  time  of  flood.  The  general  plan  of  the  works  is 
shown  in  Fig.  1  ami  a  general  view  in  Fig.  5. 

Primary  Screen'  Chamber 

The  primarj'  screen  chamber  (see  Fig.  2)  is  equipped 
with  removable  inclined  bar  screens,  in  two  sections. 
This  chamber  is  fitted  with  a  gas-tight  circular  hinged 
steel  cover,  held  tightly  against  composition  rope  pack- 
ing by   four   wedge-buttons,   cam-shaped   in    plan,   pro- 


gal.  ])er  21  hr.  'JMie  inlet  ami  discharge  openings  of  one 
of  the  two  settling  compartments  are  sealed  for  the  pres- 
ent. The  entire  decomposition  chamber  below  the  slots 
in  the  division  walls  has  a  capacity  of  approximately  560 
cu.ft.,  permitting  sludge  storage  for  a  period  of  three 
months  from  a  sewage  flow  of  Ta.OOO  gal.  per  day,  eacli 
million  gallons  of  this  dilute  domestic  sewage  being  esti- 
mated to  furnisli  80  cu.ft.  of  wet  sludge.  For  the  jiresent 
dai^y  flow  of  25,000  gal.,  the  sludge  from  both  the  incom- 
ing sewage  and  that  from  the  sprinkling- filter  effluent,  es- 
timated as  1:'.5  cu.ft.  per  milliou  galluus.  can  be  stored 
for  live  monllis. 

When  the  excavation  for  the  construction  of  the  tank 
had  reached  a  depth  of  about  10  ft.  beloAv  the  original 
ground  surface,  fine,  running  dry  sand  was  encountered. 
The  brickwork  for  the  three  sludge  wells  was  then  carried 
to  its  full  height  and  the  whole  surrounded  with  a  rein- 
forced-concrete  shell.  The  sand  was  then  removed  from 
each  well  simultaneously,  the  entire  brick  and  concrete 
mass  following  the  excavation  by  its  own  wi'ight. 

The  upper  edge  of  each  inlet  and  outlet  opening  of  the 
separation  tank  extends  8  in.  below  the  normal  sewage 
level  in  the  tank,  to  prevent  the  escape  of  gases.  Open- 
ings at  the  top  of  the  division  walls  between  the  deconi- 


•An  Illustrated  note  on  these  covers  was  printed  on  p. 
of   jur  Field   and  Office   section   for  Apr.   1.').   1915. 
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position  chamber  and  the  settling  chambers  permit  all 
gases  to  pass  to  the  60-ft.  galvanized-iron  vent  stack 
erected  over  the  center  of  tlie  tank. 

Reversal  of  flow  through  the  settling  chamber  and  In- 
passing  of  settled  sewage  are  accomplished  by  channels 
and  gate  valves. 

Six  manholes  give  access  to  the  tank  for  removing  scum 
and  for  cleaning.  The  steel-plate  covers  are  drawn  tightly 
against  the  rope  packing  with  bolts  set  in  the  concrete  roof 
of  the  tank.  As  a  further  precaution  against  the  escape 
of  gases,  the  packing  is  thoroughly  covered  with  pitch. 

The  sludge  is  conveyed  from  the  bottom  of  each  well 
by  a  4-in.  cast-iron  soil  pipe  controlled  by  a  gate  valve. 
Each  pipe  extends  to  the  top  of  the  concrete  cover.  The 
upper  end  is  closed  with  a  standard  plumber's  cleanout 
plug,  wliich  can  be  quickly  removed  and  replaced  witliout 
the  use  of  special  tools. 

Slcdgk  Bkd — The  sludge  bed  (Fig.  2)  has  a  net  area 
of  144  sq.ft.  The  bed  should  receive  one  filling  per  month 
of  100  cu.ft.  from  the  present  estimated  dailv  flow  of 
25,000  gal. 

Sprixkling  Filter 

One  triangular  sprinkling-filter  unit  (Figs.  3  and  6). 
capable  of  caring  for  a  sewage  flow  at  tlie  rate  of  37',.500 
gal.  per  24  hr.  on  a  2,000,000-gal.  per  acre  per  24-hr. 
basis,  has  been  constructed,  out  of  a  possible  six  forming 
a  hexagon.  The  average  depth  of  broken  stone  is  only 
5  ft.,  one  of  the  compromises  made  necessary  by  the 
extremely  limited  total  availal)le  head  for  the  plant.  The 
side  walls  are  carried  up  2  ft.  above  the  surface  of  tlie 
bed  to  retain  the  spray. 

Secondakv  Screens — To  remove  floating  matter  from 
the  tank  effluent  before  it  goes  onto  the  sprinkling  filter, 
two  small  vertical  screens  are  provided  at  the  central 
chamber.  The  first  of  these  is  of  galvanized-iron  wire, 
4  meshes  per  inch,  and  the  second  of  14-mesh  bronze  wire. 
These  screens  are  removed  and  cleaned  daily  l)y  tlie  use 
of  a  scrubbing  brush  and  a  bucket  of  sewage. 

Control  C!tiaiMBEu — The  reinforced-concrete  control 
chamber  (see  part  of  Fig.  3)  will  serve  the  entire  filter 
area,  should  occasion  arise  for  the  construction  of  the 
additional  units.  Settled  sewage  is  conveyed  through  a 
reinforced-concrete  channel  to  the  circular  channel  at  the 
top  of  the  control  chamber,  from  which  it  flows  through 
a  similar  cbaimcl  to  and  through  vertical  discbarge  tubes 
on  to  spattering  disks  and  thence  is  sprayed  over  the  filter. 
After  jiassing  through  tbe  broken  stone  the  effluent  is 
collected  and  returned  through  the  underdrains  to  the 
bottom  of  the  central  well. 

Di.scii.viuiE  Ti'BES — The  discharge  tube  shown  in  Fig. 
8  is  tlie  result  of  experimentation  with  discharge  tiilu's  in 
several  j)lant8  designed  by  the  writer.  A  tube  liaving  an 
interior  diameter  of  %  in.  was  found  unsatisfactory  on 
account  of  excessive  discharge  when  the  depth  of  flow  in 
the  distributing  channel  was  aiiflicient  to  give  anything 
like  uniform  distribution  to  the  tubes,  and  al.so  on  account 
of  extreme  irregularity  of  <iischarge  during  times  ol"  small 
flow,  due  to  the  inaltility  ol'  the  sewage  to  (ill  the  tube 
bore.  When  '/_.-in.  tubes  were  substituted,  tlie.se  del'cits 
were  practically  eliminated.  K\|>erieMce  with  the  smaller 
tube  [)rove(l  that  clogging  is  no  more  freiiiicnt  than  with 
the  larger  size.  Trouble  had  also  been  experienced  from 
tin-  lodging  of  tioiiling  patclies  of  soft  sciiiii  against  file 
bides  of  the  tulies,  particularly  ut  times  of  low  flow,  which 


frequently  stopped  their  operation.  In  other  jilants  no 
provision  had  been  made  to  prevent  the  action  of  the 
wind  on  the  column  of  sewage  falling  from  the  tube 
to  the  disk,  with  the  result  that  high  winds  kept  the 
sewage  off  the  disk  a  large  part  of  the  time.  In  the 
design  of  the  Calvert  discharge  tube,  these  defects  in  the 
former  tubes  were  eliminated  as  far  as  possible. 

The  (^alvert  discharge  tube  has  an  interior  diameter 
of  \U  in.  and  a  total  length  of  12  in.,  the  upper  9  in. 
of  which  is  threaded.  Tlie  upper  end  terminates  in  a 
brass  orifice  plug  so  shaped  as  to  give  a  conical  approach 
to  the  tube  to  facilitate  the  entrance  of  bits  of  scum 
and  small  objects  suspended  in  the  sewage.  The  tube  is 
supported  liy  being  screwed  through  a  brass  plug,  which 
is  screwed  into  a  brass  coupling  embedded  in  the  concrete 
bottom  of  the  distributing  channel. 

The  tube  can  be  screwed  up  or  down  tlirough  its  sup- 
porting plug  by  use  of  a  stillson  wrench.  The  top  of  the 
orifice  plug  is  never  raised  above  the  bottom  of  the 
distributing  channel.  The  wind  guard,  composed  of  a 
4-in.  pipe,  extending  to  within  6  in.  of  the  spattering 
disk,  is  bolted  to  the  bottom  of  the  concrete  channel. 

Spattering  Disks — The  type  of  disk  used  for  dis- 
tributing the  sewage  over  the  broken  stone  at  Calvert 
was  devised  by  C.-E.  A.  Wiuslow  and  Earle  B.  Phelps.* 

The  estimated  normal  discharge  upon  eacli  disk  for  the 
Calvert  plant  is  4.08  gal.  per  min.,  the  total  head  nearly 
5  ft.,  the  head  on  the  sprinkler  approximately  2.8  ft., 
and  the  distance  between  disks  11  ft.  4  in.,  which  condi- 
tions should  give  a  "corrected  coefRcienf't  of  about  0.5, 
a  very  satisfactory  value  considering  the  simplicity  and 
accessibility  of  this  scheme  of  gravity  distribution. 

To  operate  successfully,  the  spattering  disk  must  be 
supported  rigidly  and  independently  of  the  filter  material. 
It  must  also  lie  arranged  for  sidewise  adjustment,  with 
provision  for  fastening  after  its  proper  position  has  been 
determined.  The  form  of  construction  shown  in  Fig.  8 
meets  these  requirements  .satisfactorily.  The  disk,  turned 
from  solid  brass,  rests  on  a  cast-iron  base  plate  and  is 
cuiitrolled  by  three  brass  screws.  The  base  plate  is  sup- 
])orted  by  a  3-in.  galvanized-iron  ])i])e  set  in  an  8x8- 
in.  concrete  pier. 

FxDKKnuAiNs — The  underdrains  (Fig.  3)  are  con-j  M 
structed  in  the  filter  floor.  The  main  drain  has  a  grade  ^ 
of  0.70%,  while  that  in  the  laterals  is  slightly  less.  Con- 
trary to  tlie  usual  jnactice  in  this  country,  the  laterals 
are  not  closely  spaced,  the  distance  between  center  lines 
being  5  ft.  4  in.  This  wide  spacing  produces  a  consider- 
able di'pth  and  velocity  of  flow  in  each  lateral  drain  wliich 
insures  the  removal  of  suspended  matter  that  would  other- 
wise collect  on  the  filter  floor.  A  slight  current  of  air 
is  also  created  above  each  drain,  which  is  probably  of 
some  assistance  in  expelling  the  carlmnic  acid  gas  fornu>d 
in  the  filter.  .U-ration  of  the  bed  is  accomplished  by 
having  tin-  drains  much  larger  than  necessary  for  carry- 
ing off  tlie  water,  the  upjier  half  of  each  drain  acting  as 
an  air  duct.  The  upper  end  of  eacli  diiiin  is  coiuiected 
with  the  outside  air  through  a  3-in.  cast-iron  soil  pipe 
extending  I".'  in.  aliove  the  top  of  the  liroken  stone. 


♦•'Stmll.H  of  Sowntte  Distributors  for  Trlckllntc  Filters." 
ContrllmtloiiM  fiotn  th«  Saiiltiiiy  H«>»«>iiii-h  Uuborntory  of  the 
MuHHiic'liuHettM    liiMtltute    of    Tei'luiolOKy.    Vol.    l\'.    lUOX. 

tTlic  i-oiri-il<><l  roctlU'ii'Mt  l»  oblainfd  by  niultlulylnif  thi- 
.•octllcUMit  i.f  .nHtilbutloii  by  tho  intlo  of  tbo  olriuliir  wetted 
arm  to  that  of  Its  clrc'umscTlblnK  suunry  (st'i>  "A  Mrthoil  rm- 
'rustliiK  Miiil  C'oiiiiiai'liiK  SowaKi'  SniliikliMM,"  by  Kurli'  l'> 
rhelps.    •  KiiKlni-filiiK    .N.wm."    Vol,    5G,    Oct.    IS.    ItfOt!). 
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l'it;ri:ii  MATiirjivi.  'riu>  Iwllom  <)  in.  of  (ilicr  iMnli'iinl 
i-oiisists  of  liiml,  ovcrhiirnt'd,  hrokon  hrick.  The  largi'st 
picHvs  mo  not  ()Vor  I  in.  in  ;,'roal<'st  dinionHion  iiiid  tlic 
gmallcst  iiol  loss  lliiin  l'  in.  in  least  (linionwion.  The 
romaimlcr  nf  (in-  (illrr  material  is  hard.  I()n;,di,  hroken 
liliicslone.  known  as  l',.(-in.  stone.  It  nin;;es  from  1''',  lo 
IVi;  ill.  ill  ^'ivatesl  diameter.  .\  clearer  eilluent  could  have 
boon  (>l)lained  In  iisin;;  !::-iii.  stone  fen-  the  upper  1'^  lo 
18  in.  of  the  (liter  hod,  Init  serious  trouhle  from  elo^j;rin;; 
of  the   hod    would    very    prolialdy    have    rcsulti'il.      (Jreal 
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care  was  taken   lo   prevent   any  dirt   or  stone  dust   from 
getting  into  the  liltor  witii  tlio  liroken  stone. 

Final  8ki)imi:ntath)n  Basin- 

The  final  sedimentation  basin  (Figs.  4  and  7)  is 
circular  in  plan,  this  shape  having  been  adopted  to  facili- 
tate the  collection  of  the  sludge  precipitated  from  the 
o.xidized  .sewage  after  its  passage  through  the  s])rinkling 
filter.  The  sedimentation  chamber  is  separated  from  the 
sludge  well  by  a  rein  forced-concrete  funnel-shaped  divid- 
ing wall,  the  lower  edge  of  which  deflects  gases  from 
the  sludge  well  and  prevents  ihem  from  interfering  with 
sedimentation.  The  sedimentation  chamber  is  of  sufficient 
capacity  to  care  for  a  sewage  flow  at  the  rate  of  37,000 
gal.  in  24  hr.,  with  a  flowing-through  time  of  two  hours. 
The  sludge  well  below  the  lower  edge  of  the  funnel-shaped 
dividing  wall  has  a  capacity  of  loO  cu.ft.,  permitting  the 
retention  of  sludge  for  three  months  from  a  daily  sevvage 
flow  of  25,000  gal.,  the  rate  of  accumulation  being 
estimated  as  54  cu.ft.  per  million  gallons  of  oxidized 
sprinkling-filter  effluent. 

A  hand  pump  mounted  on  the  top  of  the  dividing  wall 
is  used  to  raise  the  sludge  from  the  i)ottom  of  the  well 
and  force  it  through  a  2-in.  galvanizcd-iron  pipe  into 
the  decomposition  chamber  of  the  se])aration  tank. 

Weirs — The  sprinkling  filter  etHuent  is  admitted  to  the 
final  sedimentation  tank,  and  the  eniuent  from  this  tank 
IS  discharged  over  a  number  of  weirs,  each  consisting  of 
a  cast-iron  plate  having  an  approximately  true  upper 
edge.  This  plate  is  held  in  position  by  two  bolts  sot 
in  the  concrete  wall  of  the  basin.  The  bolts  pass  through 
slotted  openings  in  the  plate,  and  the  weir  crest  can  be 
accurately  adjusted  at  any  time  by  loosening  the  nuts 
on  these  bolts. 


l>isiM-i:rri(>\  I'lant 

'I'liis  plant  is  ipiili!  similar  to  the  one  constructed  for 
the  diHinfection  of  (he  Hj)rinkling-(ilter  eilluent  of  I'loas- 
antville,  .\.  v.,  which  is  particidarly  adapted  to  the 
service  re(|uired  on  account  of  its  simplicity  and  reliability 
of  operation  under  unskilled  and  infrerjuent  attention. 
IIypo(hlori(e  of  lime  (commercial  bleaching  powder)  is 
llie  disinfecting  agent  employed. 

Kach  duplicate  unit  for  mi.xing  and  storing  the  livpo- 
chlorite  IniH  a  capacity  of  75  gal.  of  solution.* 

MixiNC)  AM)  Storaoio  Tanks — Hach  mixing  tank  (Fig. 
II)  consists  of  a  2l/>-ft.  length  of  double-strength  sewer 
I)i[)e.  with  a  H-in.  Y-braneh  for  an  outlet.  The  diameter 
of  the  outlet  is  reduced  to  l'/.  in.  A  wooden  plug  is 
used  to  close  the  opening  while  the  solution  is  being 
mixed,  and  a  wooden  trough  to  convey  the  solution  to 
the  storage  reservoir.  The  mixing  is  done  with  a  wooden 
paddle.     Pure  water  for  the  solution  is  hauled  from  the 


i\njrnp  |i 


4"3ewer  Pipe  fo  Corrfro/ Cframber 
U'/co/  Va/ve 

Fig.  !).     Sewage-Disinfecting  Plant,  Calvert,  Tex. 


city  water-works  and  stored  in  a  concrete  underground 
cistern  holding  800  gal.,  which  is  located  just  back  of  the 
ijuilding.  From  this  cistern  the  mixing  tanks  are  filled 
with  a  hand  pnmp. 

f]ach  storage  tank  is  made  from  two  2%-ft.  lengths  of 
24-in.  double-strength  sewer  pipe,  carefully  jointed  and 
closed  bottom  and  top  with  1  to  1  cement  mortar.  These 
tanks  rest  on  a  reinforced-concrete  table,  under  which  are 
located  the  orifice  tanks.  A  2-in.  opening  for  receiving  the 

'As  each  charge  is  to  last  24  hr.,  the  solution  must  be 
discharged  from  the  orifice  tanlt  at  the  rate  of  0.052  gal.  per 
min.  Assuming  that  the  bleaching  powder  contains  %%%  of 
available  chlorine  and  that  4  parts  of  available  chlorino  per 
million  are  required  for  .satisfactory  bacterial  removal,  100  lb. 
of  the  bleach  is  required  per  million  gaUons  of  sprinkling 
filter  effluent  ("Sewage  Disposal,"  Fuller).  On  this  basis  the 
Calvert  works,  when  handling  a  sewage  flow  at  the  rate  of 
37,500  gal.  per  24  hr.,  would  require  3.75  lb.  of  bleaching 
powder  each  day. 
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solution  from  the  mixing  tank  was  providid  by  embedding 
a  ground-glass  bottle  neck  in  the  mortar  top.  This 
opening  is  closed  with  a  ground-glass  stopper  when  the 
storage  tank  is  in  service. 

Orifice  Taxks — The  automatic-feeding  device  for 
the  application  of  the  solution  to  the  sprinkling  filter 
effluent  is  a  cast-iron  slop  sink,  14  in.  sq.  and  11  in. 
deep,  enameled  on  the  inside,  and  provided  with  a  i,s-in. 
orifice  drilled  in  one  side  41/.  in.  from  the  top.  This 
tank  rests  on  a  cast-iron  plate  18  in.  square,  which  is 
supijorted  bv  three  screw  legs  resting  loosely  in  small  iron 
caps  set  in  the  concrete  floor  of  the  building.  The  plate, 
together  with  the  orifice  tank,  can  be  raised  or  lowered  l)y 
these  screws  until  the  head  on  the  orifice  produces  the 
desired  discharge.  A  short  piece  of  3-in.  iron  pipe,  fitted 
with  a  flange  for  bolting  to  the  side  of  the  orifice  tank, 
conducts  the  solution  to  the  mouth  of  a  4-in.  vitrified 
pipe,  leading  to  the  control  chamber,  in  the  bottom  of 
which  the  solution  is  added  to  the  filter  effluent.*  A 
cement-mortar  channel  in  the  bottom  of  the  3-in.  pipe 
prevents  the  solution  from  coming  in  contact  with  the 
metal. 

Results  of  Oi-eratiox 

The  plant  was  put  in  use  about  ()ctol)er,  1!I13.  The 
success  of  its  operation  from  the  standpoint  of  the  public 
is  best  expressed  by  a  remark  of  the  superintendent  of 
sewers,  James  W.  Held,  who  stated  to  the  writer  a  short 
time  ago  that  the  people  have  forgotten  its  existence. 
When  the  flow  through  the  plant  is  snuill.  the  greater 
part  of  the  sewage  i)asses  through  tiie  discharge  tubes 
first  reached,  but.  for  average  flows,  the  discharge  through 
all  of  the  tubes  is  quite  uniform.  Tiie  wind-guard  pipes 
perform  tiieir  service  well,  as  the  column  of  falling 
sewage  is  deflected  only  slightly  from  the  center  of  the 
disk,  even  when  the  wind  is  quite  higli. 

The  method  of  disk  adjustment  has  proven  thoroughly 
satisfactory.  A  disk  tested  for  center  with  the  falling 
column  of  sewage  can  be  (piickly  shifted  to  its  proper 
position  and  rigidly  held  there. 

Little  trouble  has  l)een  experienced  from  clogging  oC 
the  discharge  tulies.  Floating  ])atches  of  .seum,  which 
forms  in  considerable  quantity,  even  on  the  fresh  sewage 
from  the  separation  tank,  are  held  back  by  the  coarso 
screen  in  tiic  control  chamber.  Scum  forming  in  the 
overhead  channels  is  removed  each  day  with  a  perforated 
dipper.  .\ny  scum  fonned  can  be  easily  removed  in  its 
entirety,  wiiereas  only  small  bits  can  be  taken  from  spray 
nozzles,  leaving  the  large  patches  undisturla-d  in  the 
distributing  f)i[)es  to  furnish  more  small  pieces  in  a  sliort 
time. 

Tlicrc  never  lias  been  the  sliglitcst  sign  of  cloggiiiu  in 
tlie  lilti-r  bed. 

Ins|)ection  of  the  cenh'Ml  well  of  llir  final  sciliineiitii- 
tioii  basin  a  few  weeks  alter  the  |il;inl  li;iii  licm  pui 
in  operation  showed  the  water  coiilined  within  it  to  be 
very  dark  and  (juite  similai-  in  appearance  to  .septic- 
tank  liquor,  |)roving  that  the  scdinu'iit  from  the  sprink- 
ling-lilter  elUuent  was  undergoing  decomposition.  On 
recent  examinalion  of  the  final  sedimentation  basin,  the 


whole  content  of  the  settling  chamber  proper  was  found 
to  be  somewhat  darker  than  should  reasonably  have  been 
expected,  with  numerous  gas  bubbles  rising  through  the 
liquid.  This  condition  was  found  to  be  due  to  neglect 
of  the  final  sedimentation  basin,  the  sludge  having  been 
allowed  to  collect  until  it  had  filled  not  only  the  central 
well  but  also  a  large  part  of  the  settling  chamber.  In 
fact,  no  attempt  had  been  made  to  pump  the  sediment 
into  the  decomposing  chamber  of  the  separation  tank. 
If  necessary,  this  sediment  will  be  stirred  with  a  heavy 
pole  to  thin  it  sufficiently  for  pumping. 

The  disinfection  plant  has  never  been  put  into  success- 
ful operation.  At  the  time  it  was  constructed,  a  test 
with  water  showed  that  neither  of  the  storage  reservoirs 
was  airtight.  An  air  pump  has  since  been  furnished 
the  city  for  use  in  discovering  the  air  leaks,  but  no 
effort  has  been  nuide  to  use  it.  'i'iie  stoneware  valves 
were  wholly  unsatisfactory,  as  both  leaked  badly.  It  is 
l)robable  that  disinfection  will  not  form  a  part  of  the 
treating  process  until  complaints  of  property  owners  he- 
low  the  plant  stir  the  city  to  action.  This  indifference 
is  largely  due  to  the  anticipated  inconvenience  of  mixing 
the  solution  each  day  and  the  desire  to  avoid  the  expense 
of  the  hypochlorite  of  lime. 

Thus  far  the  screenings  have  been  thrown  upon  the 
ground  near  the  plant  without  any  precaution  to  pre- 
vent a  nuisance.  The  dried  sludge  from  the  separation 
tank  is  practically  odorless.  It  is  removed  from  the 
sludge  bed  in  a  wheelbarrow  and  deposited  at  convenient 
])oints. 

The  plant  is  visited  once  each  day  by  the  superintendent 
of  sewers  or  a  laborer  in  his  emj)loy  for  the  purpose 
of  cleaning  the  screens,  removing  any  scum  collecting 
in  the  distributing  channels,  and  unstopping  any  clogged 
discharge  tubes.  The  average  time  spent  at  the  plant 
each  day  is  about   lo  minutes. 

.Ml  of  the  precautions  taken  and  the  expense  incurred 
in  the  construction  of  the  plant  in  the  effort  to  prevent 
a  nuisance  from  its  operation  have  been  am])ly  justified. 
There  is  not  the  slightest  odor  observable  from  the  screen 
chaml)er  or  the  separation  tank.  An  earthy  smell,  char- 
acteristic of  sligiitly  stale  sewage,  can  be  detected  when 
within  about  20  ft.  of  the  sprinkling  iilter  and  on  the 
windward  side,  but  it  is  so  faint  even  at  this  short  distance 
that  there  is  no  possibility  of  its  being  noticed  beyond 
the  limits  of  the  property  purchased  by  the  city  for  the 
location  of  the  plant. 
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♦In  onlpr  to  itlHlnfoct  urttlpd  upwiikt  wIicmi  Iho  hclKlit  of 
tfip  vvutfT  111  Tlitwi-ll  Crri'k  jircvcntM  Ilir  oponitlon  of  tlii' 
npiliikhriK  llltxr,  a  '^-lii.  KUlviiiilxrMl-lroii  iilpi'  Im  iiHnl  to  coii- 
ililtt  tht<  HohitloM  to  II  niaiitioli'  on  tlic  l>.V|.ii!4H  dcwor,  Ttiln 
pipe  tornilimti-M  lit  tliii  orlllrv  tuiiltH  In  a  Hlioit  horizontal 
piece,  en  ttn'  «'n(l  of  whii-h  In  ii.  1  VjX'ki -In.  rciliicliiK  «>ll>ow.  Ily 
HWlnKinK  tlilx  nlliow  iinilcr  Iho  end  of  the  illMt-liarKO  tuhit 
of  cither  orllico  tuiik   tlic  n:li:"tn  i.n   to  Inteii-eplud. 


Bv  C.  I.  rvi.Mt 

There  probably  was  lu'ver  an  adverse  movement  again-;t 
public  utilities  which  has  spread  as  rapidly  through  the 
lountry  as  the  "jitney"  bus  craze.  In  less  than  four 
months,  it  completed  a  sweep  of  the  country,  invading 
cities  in  nearly  every  state. 

In  November,  li'll.  some  owners  of  sccoml-hanil  auto- 
mobiles in  Eos  .\ngeles.  being  out  of  employment,  thought 
tiiey  could  pick  up  a  few  '•jitneys,"  or  nickels,  by  carrying 
players  (o  the  various  moving-picture  establishments. 
The  owners  of  these  small  cars  had  read  about  the  big 
ami  appiiiriillv   liiuhlv   |)ri)litnble  busiiu's:"  being  done  by 

•l-'roin  a  painT  n-ad  bi'fore  tlu<  Iowa  Streot  and  Interurban 
Hallway   AHMoclatlon. 

tSupi'rlntfiidvnt,  Onuilia  and  I'ouncll  KlufTa  Street  Ity.  Co. 
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a  '■$.")()(),0l)()  motoi-coarh  comimny"  n|K>niliii>;  Ik'Iwi'cii  l/m  mi.  to  (i|)cratc  (he  i  liciippnt  kind  of  a  jitney.     What,  tln-n. 

Aiijjt'li'S  and   iii'ij;lilM)riny   villM;,'(s,   Ixit   at    lalcM  of   fan-  can   it.  earn?     Tiic   Icnglli  of  tlic  avcrapo  trip  is  about 

i-onsidpnibly   in  excess  of  r>c.     'Phis   latt«'r  company,  l)y  v'/o  mi.  one  way,  or  5  mi.   for  the  round  trip.     This  \n 

the  way,  went  into  tiie  hands  of  receivers  hist   DecemU'r.  the  case  in  Omaha.     AsHuminp  tliat  the  jitney  averaj^es 

Its  busses  wore  tiiken   to  satisfy   a    mortf,'a;^'  and   were  three  passenfj;ers  per  trip,  wliich  is  high,  the  re(reipt«  will 

transferred  to  San   Francisco,  to  be  operated  as  jitneys  Ix-  'M)r.   for  a  round   trip.     'I'lirec;  round   trips  per  hour 

dnnnp  tJio  e.vposition.  allow  a  speed  of   15  mi.  per  hr.,  which   is  about  rif,'ht, 

Jitneys  st^irted  operating  in  Omaha  early  in  I'VI)niary.  taking  sto|)s  into  consideration.     Thereforo,  the  earnings 

At  this  writing  we  have  T)  I  jitney  busses.     Four  of  these  of  a  jitney  would  anu)unt  to  00c.  per  hr.     Its  operating 

are  seven-paf^senger  cars,  six   are  trucks  seating  from   !>  expenses  at  7c.  per  mi.  amount  to  $1.0.")  per  hr. 

to  14   passengers,  and    the   remiiindcr  are   live-pa.ssenger  It  woiild  seem  that  anyone,  before  venturing  into  this 

cars,  nu>stly  Fords.  speculative  business,   would   investigate   the  auto-l)U8   of 

No  ordinance  looking  toward   their  regulation   has  as  tlie  larger  tyjie  and  its  cost  of  operation,  which  ty|)e  of 

vet  Invn   passed   by   the  municipal   authorities,  although  bus  has  been  oj)crating  both  in  this  country  and  in  ICuropc 

improvement  clubs  and  other  livic  bodies  have  urged  thai  for  a  nnMd)er  of  years. 

,Mieh   an   ordinance   be   pas.><ed.      The   jitneys   in    Omaha  .\utboritative  figures  on  the  cost  of  this  latter  type  of 

already  have  had  a  number  of  aciidents  (one  faUil),  and  bus  operation  in  this  country  have  been  stated  to  be  24..')lo, 

as  they  grow  in  ninnbcr  the  percentage  of  accidents  will  per  car  mile  for  a  double-deck  bus  sealing  12  passengers. 

W  larger.     The  operators  are  organized   as   tJie   Omaha  This    is    a])pro.ximately    O.tk-.    per    passenger-mile.      To 

.litncy  Bus  Men's  .\ssociation,  with  a  membership  of  ?.').  e(iual  this  passenger  cost,  the  small  jitney  bus,  carrying 

.\  taxicab  company  in  New  York  City,  operating  Ford  only   four  passengers,  will  have  to  operate  at  less  than 

cars,  estimates  that  its  expenses  per  car  mile  amount  to  one-tenth  the  cost  of  the  auto-bus  seating  t2  passengers. 

ll..ilc.     This  figure  is  based  on  the  assumption  that  the  The  majority  of  the  ordinances  and  statutes  that  have 

lar  would  run  lo.OOO  mi.  annually.     If  it  makes  25,000  lieen  passed  or  proposed  by  authorities  luiving  the  jitney 

mi.  in  a  year,  this  cost  would  be   10.7c.     In   this  cost,  ])roblem  to  deal  with  require  the  filing  of  an  indemnity 

however,  there  are  a  few  items,  such  as  advertising  and  bond  liy  the  operator  for  the  protection  of  the  public  in 

meter  expenses,  which  the  jitney  operator  does  not  have,  case  of  accident.     The  number  of  jitney  accidents  occur- 

Kliminating  these  makes  the  cost  about   10c.;  so  these  ing  daily  is  awakening  the  public  to  a  realization  of  the 

cars  have  to  earn  at  least  10c.  per  car  mile  to  pay  expenses,  importance  of  this  protection.     1'he  patron  of  the  jitney 

Let's  figure  it  out  ourselves:  The  present  price  of  a  is  not  alone  in  danger  of  accident,  but  pedestrians  are 
Ford  machine  is  $.')25,  delivered  at  Omaha.  Assuming  as  well.  The  danger  of  the  situation  has  been  aptly  ex- 
it can  run  50.000  mi.  before  it  is  ready  to  be  scrapped,  pressed  by  a  person  on  the  Pacific  Coast,  where  the  craze 
there  will  be  a  charge  for  dejireciation  of  1.05c.  per  mi.  has  become  a  real  menace.  He  remarked  that  "there 
If  the  driver  is  paid  $;5  jicr  day  and  the  car  runs  100  mi.  are  only  two  classes  of  people  downtown  nowadays — the 
per  day,  the  cost  of  this  item  will  be  3c.  per  mi.    Gasoline  (]uick  and  the  dead." 

at  12c.  per  gal.,  and  18  mi.  per  gal.,  figures  0.()7c.  per  mi.  Opposition  to  the  jitneys  and  petitions  for  their  regula- 

Lubricating  oil  at  20c.  per  quart,  50  mi.  per  quart,  makes  tion  have  not  come  from  the  street-railway  companies, 

this  cost  0.4c.  per  mi.     A  set  of  tires  cost  about  $40  and  although  they  have,  of  course,  protested.    They  have  come 

the  average  life  is  not  more  than   1000  mi. ;  the  per  mile  from  the  business  men,  improvement  clubs  and  other  civic 

cost  figures   Ic.     Repairs,  cleaning,  storage  and  miscel-  bodies,  who  have  realized  the  menace  and  irresponsibility 

laneous  supplies  will  easily  amount  to  another  cent  per  of  the  whole  pro]iosition. 

mile.  But  the  craze  has  reached  its  height  and  is  now  waning. 

Sunnnarizing  these  items,  we  have:  The  small-car  owner,  if  he  has  not  already  done  so,  will 

Depreciation   1.05c.  per  mile  soon  find  out  that  he  cannot  carry  a  passenger  for  5c.  and 

Wages    of    operator .S.OOc.  per  mile  ,                  /-i       i           j  •      , .        i     '     ,             ,,     ,               ^           <• 

Gasoline  n.fiTc.  per  mile  make  a  profit,     investigation  has  shown  that  very  lew  of 

Lubricating    oil ... 0.40c.  per  miie  +1  „                 i                   i    i    -i                 i-                  ii                           j  -n 

Tires    .....                                              .1  00c  per  mile  '"^  men  wlio  operated  Jitneys  a  lew  months  ago  are  still 

Repairs,  storage,   supplies,   etc j_ooc.  per  mile  j,^  the  business.     The  few  who  are  staying  in  the  game 

'^°'**    7.12c.  per  mile  are  doing  so  because  it  is  the  only  employment  they  can 

Dividing  this  by  4  (seating  capacity)  equals  1.78c.,  the  find;  they  are  satisfied  with  the  income  remaining  from 

co.<t  per  passenger-seat-mile.  the  nickels  collected  less  the  cost  of  gasoline  and  minor 

The   above   estimate    does   not   include    anything    for  repairs.     When  their  machines  are  worn  out,  or  if  they 

injuries  and  damages  resulting  from  accidents,  which  are  .«hould  ever  meet  with  a  bad  accident,  they  realize  the  jig 

bound  to  happen.    Xor  is  any  allowance  made  for  license  is  up.     The  proposition  is,  therefore,  largely  a  product 

fee,  taxes,  interest  on  the  investment  or  insurance,  all  of  of  unemployment  and  cannot  continue  to  exist  for  any 

which  the  taxicab  company  has  to  take  into  consideration,  length  of  time.    That  it  cannot  do  so  under  proper  regiila- 

and  so  should  the  jitney  owner.  tion  is  further  evidenced  by  a   statement  made  by  the 

But  the  argument  is  advanced  that  most  of  the  jitney  jitney  owners  in  Los  Angeles  that  the  ])asseiigers  on  the 

men  buy  cheap  second-hand  cars  for  this  service,  conse-  running  board  are  the  profits  of  the  business, 

quently  the  charges  for  depreciation  and  interest  are  low.  I  believe  there  is  a  field  for  the  auto-bus.  but  not  as 

This  may  be  true,  but  it  must  be  remembered  that  the  a  5c.  ])ropositi()n.     Its  mission  is  rapid  transit  de  hi.rr. 

item  of  repairs  on  such  a  car  is  much  greater  than  on  a  A  no  small  ])roportion  of  the  population  in  the  larger  cities 

new  car,  and   this  difference  will,   no  doubt,  offset  the  would,  without  doubt,  be  glad  to  pay  a  higher  rate  of 

difference  in  depreciation  and  interest  between  a  second-  fare   than    that   charged   by    the   street   railways    for   a 

hand  car  and  a  new  one.  guaranteed  seat  in  a  comfortable  and  uptodate  vehicle 

It  is  apparent,  therefore,  that  it  costs  at  least  7c.  per  oiwrating  at  a  rapid  but  safe  rate  of  speed. 
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Proposed  Idsilho  S^s^^e  Higfe^'^SiS^s    C©Ei\crete     Fa^eimeimt     Dsiinmaged 


The  Idaho  State  Highway  Commission,  established  in 
1913,  has  the  problem  of  building  roads  in  one  of  the 
most  sparsely  settled  and  mountainous  sections  of  the 
country. 

Most  of  the  time  of  the  engineering  staff  thus  far  has 
been  directed  to  sur\eying  and  studying  certain  trunk- 
line  highways.  Those  selected  are  known  as  the  Idaho- 
Pacific  Highway,  extending  from  the  Idaho-Utah  boun- 
dary near  Fish  Haven.  Bear  Lake  County,  through  Po- 
catello,  Boise,  Lewiston,  Coeur  d'Alene ;  the  Xorth  Pacific 
Highway,  branching  from  the  Idaho-Pacific  Highway  at 
a  point  near  the  Idaho- Washington  boundary  and  extend- 
ing through  Mullan  to  a  point  on  the  Idaho-^Iontana 
boundary;  the  Idaho-Utah  Ilighway,  extending  from  the 
Idaho-Pacific  Highway  through  Bannock  and  Oneida 
Counties  to  the  Idaho-Utah  boundar}- ;  the  Yellowstone 
Park  Highway,  from  Pocatello  to  the  western  entrance  of 
Yellow.stone  National  Park  ;  the  Idaho-Montana  Highway, 
extending  from  Idaho  Falls  northerly  to  a  point  on  the 


a  w  are 
By  C.  C.  Wiley* 

On  the  morning  of  ^[ar.  IT,  1915,  the  City  of 
Champaign,  111.,  was  visited  by  a  serious  fire,  which 
threatened  to  sweep  over  a  large  area  in  the  business 
district.  It  originated  in  a  four-story  office  and  store 
l>uilding  which,  together  with  a  narrow  two-story  build- 
ing, occupied  half  a  block  along  Xeil  St.,  one  of  the 
princijial  i)usiness  streets.  Both  buildings  were  complete- 
ly destroyed  and  the  flames,  carried  by  the  wind,  crossed 
the  street  and  practically  demolished  the  opposite  block  of 
two-story  mercantile  buildings. 

The  intervening  pavement  is  44  ft.  in  width  between 
curbs.  It  consists  of  an  8  ft.  strip  of  vitrified  brick 
along  the  single  car  track  in  the  center,  flanked  on  each 
side  by  an  18-ft.  strip  of  concrete.  The  brick  section  is 
of  a  fair  quality  of  vitrified  block  with  asphalt  (Sarco) 
joint  filler.  The  concrete  sections  are  61^  in-  in  thick- 
ness and  are  composed  of  a  1 :  2 :  3  mix  of  excellent  sand 


DEVELOPilENT  OF  A  5^    GkADE  OX  THE  PROPOSED  L' 

(Total  rise  is  19n:> 


Idaho- .Montana  boundary;  and  the  Sawtooth  Park  High- 
way, extending  from  Twin  Falls  via  Sho.shonc  Falls  to 
Hailcy  in  Blaine  County.  These  highways  comprise  a 
total  length  of  about  1300  miles. 

To  those  familiar  with  the  Idaho  country,  the  prol)lcin 
of  locating  these  highways  with  8%  maximum  grades 
is  appreciated.  The  proposed  location  of  the  Idaho-Pacific 
Highway,  800  mi.  long,  from  the  Utah  to  the  Washington 
State  line,  has  no  grade  exceeding  ")%,  although  it  is 
questioned  if  this  is  justifiable.  The  accompanying  il- 
lu.stration  shows  graphically  the  amount  of  develoi)inent 
necessary  to  maintain  this  '>%  grade  near  Lewiston,  on 
the  Idaho-Washington  boundary  line. 

The  Chief  Engineer  of  the  Idaho  State  Higliway  ("i>ni- 
niission  is  E.  St.  C!.  Sniith. 


Aiitonintl)'  SluniiU  for  Ihf  I'lloiilril  Itiillfviijia  In  Niw  York 
City  have  been  ordered  liy  the  Cubllc  .Service  C'ommln»lon  for 
the  Klrnt  Plntrlrt  of  New  York.  The  iiyMtem  niunt  ho  dcMlRned 
to  prevent  <-olllBlon»  nnd  i)ernilt  operutlnn  of  frnckH  to  iniix- 
Imum  c'liiinrlty.  A  trlnl  liiHtalliitlon  in  ordered  pliiccd  In 
operntlon  t>y  Orf.  1,  llliri.  The  exlHtinif  niKniilH  of  the  elevated 
roudn  are  limited  to  nutomiitlc  bloc-k  equipment  at  curves  nnd 
manual   »ema|ihorc»  at   Intorlocklnit  ■witch-control    pointB. 


and  gravel,  reinforced  with  a  single  layer  of  No.  29 
triangular-mesh  reinforcement.  Expansion  joints  of 
Elastite  armored  with  Baker  plates  are  provided  about 
2G  ft.  apart. 

The  concrete  was  laid  early  in  October,  1914.  and 
although  mixed  somewhat  too  wet  for  the  character  of 
tlic  materials  and  the  climatic  conditions,  it  was  finished 
fairly  well  by  means  of  long-handle  floats.  In  other 
respects  the  workmanship  was  of  at  least  average  quality. 
However,  as  the  weather  was  cool  the  concrete  was  neither 
sprinkled  nor  covered  while  curing,  and  it  was  opened  to 
Iradic  after  only  2."j  days.  It  came  through  a  moderately 
.severe  winter  in  good  shajie  except  that  it  shows  some 
wear  and  a  few  places  have  shown  a  tendency  to  scale, 
juobabiy  owing  to  the  excessive  wetne.ss  of  the  concrete 
and  the  method  of  fini.shing.  The  .sections  in  the  path 
of  the  (ire,  however,  were  apparently  in  excellent  ioii- 
dition. 

During  the  fire  a  liimdrcd  feet  or  niuiv  tif  the  pavement 
was  subjected  to  intense  heat  as  the  flames  were  carried 

•Ansorlale  in  ••Jvll  KnuinccrlnK,  University  of  Illlnolsi.  I'r- 
hana,    111. 


Mav   l.i.  1!>1." 


i:  N  c  I  N  !•;  !•;  i:  i  .\  c    x  i-:\vs 


9:u 


(liiwii  iiiitd  the  surfufi'  hv  (he  wind.  In 
furt,  it  l>i'(Jiinc  so  hot  that  the  as|ihalt 
lilliT  lioili'd  out  of  llic  joints.  .After 
iicnrlv  an  lionr  the  walls  of  tin-  four- 
storv  Iniildin^'  fell,  l)nrvin;,'  tlic  jmvc- 
iiu'iit  niiilcr  a  nniss  of  lirick  and  stono, 
the  hi'aw  blocks  of  icil  sandstone  from 
the  iMpinj;  strikini:  aliont  tlie  middle 
of  the  eoiuii'te  strip.  Two  weeks  or 
more  elapsed  before  the  deliris  was  snf- 
fuiently  i'eare<|  away  for  the  elTeet 
of  the  im|>ai  t  to  he  .seen. 

'{'he  suitaee  of  the  |ia\enu'nt  vas 
quite  seriously  damaired  l>y  the  neat 
iind  shoek.  Tlie  mortar  and  smaller 
[H'lihles  were  crushed  to  powder,  and 
many  of  the  lar^^er  stones  were  shat- 
teriMl  and  disjilaeed.  The  surface  was 
poufii'd  out  over  a  considerahK'  area  for 
n  depth  of  perhaps  an  inch  or  more, 
and  in  addition  ma'ny  spots  were  jiitted 


K.\Ti!AN(  i;s  AM)  .\ii;  Sii  vFi'  ()i-  I'riiLic-f'oMKoiiT  Station,  Salt  Lakk 
City,  Utah 


N'  Ui    Tin;    ll)AIIO-i'A(  IMC   IIUIJIWAY    .NEAli    Li;Wls,TUX 
stance  of  10  miles) 

to  almost  as  great  a  depth.  None  of  the  deliri-  readied 
the  section  of  brick  surface,  so  no  direct  comparison  can 
be  made.  On  the  cross  street,  however,  a  sand-filled  brick 
pavement  that  was  subjected  to  the  .same  impact,  but  not 
to  the  same  heat,  is  i)ractically  undamaged.  A  very  few 
spalled  or  cracked  brick  seem  to  be  the  only  evidences  of 
any  abnormal  treatment. 

As  yet  no  attempt  has  been  made  to  rejiair  the  damaged 
concrete  surface,  and  apparently  it  has  not  been  decided 
whether  to  attempt  surface  patching  or  to  relay  the 
damaged  sections. 

iia  SsiM  Lsike  City,  Vts^h^ 

])V  Syi.vkstki;  ().  Cannon" 

An  underground  public-comfort  .station,  designed  to 
accommodate  one  hundred  persons  jier  hour,  has  recently 
been  completed  by  the  City  Engineering  Department  of 
Salt  Lake  Citv  at  a  cost  of  about  $1:5,000.     It  is  located 


•City   Engl.Teer.   Salt   Lalte    City.   Utah. 


Iieiieatli  the  wide  sidewalk  iienr  ilip  intersection  of  South 
Temple  and  Main  St.,  and  lias  sheltered  entrances  near 
the  curb,  as  shown  in  the  accompanying  view. 

The  station  has  two  sections,  one  for  men  and  one 
for  women.  Its  inside  dimensions  are  17x21  ft.  for  the 
men's  and  17x23  ft.  for  the  women's  section,  besides 
which  there  are  a  small  fan  room  and  clo-set  and  an  alley 
between  the  two  sections  and  also  another  alley  at  the 
rear.  The  overall  dimensions  are  211/2x50  ft.,  not  includ- 
ing the  covered  entries  to  the  stairways. 

There  are  five  water-closets,  two  washbasins  with  hot 
and  cold  water,  a  fountain  and  a  rest  room  in  each  section, 
and  a  babies'  room  in  the  women's  section. 

The  structural  work  is  of  reinforced  concrete.  The 
floors  are  set  with  white  tile  and  the  partitions  are  of 
white  marble.  The  walls  of  the  rest  rooms  and  also  of  the 
stall  room.^  to  the  top  of  the  stalls  are  finished  with  glazed 
tile.  All  the  ceilings  and  the  portion  of  the  stall-room 
walls  above  the  tops  of  the  stalls  are  finished  with  Keen's 
cement,  pointed  with  white  oil  and  coated  with  enamel. 

Besides  the  sidewalk  lights  in  the  ceiling,  electric  lights 
are  provided.  The  station  is  heated  by  steam.  A  motor- 
driven  fan  changes  the  air  every  three  minutes. 
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^\^len  Willing  Bros.,  contractors,  of  Rellevuc,  Ohio, 
were  awarded  the  contract  to  build  the  Cliildrcirs  Home 
at  Norwalk,  they  set  about  to  devise  the  most  economical 
method  to  handle  material  into  place.  The  re,>;ult  %vas 
that  they  designed  a  revolving  mast  crane  with  cantilever 
boom ;  the  Klein  Iron  Works  Co.,  of  Bellevue,  built  it. 
Two  trolleys  operating  on  the  cantilever  boom  handled  2- 
ton  loads  out  any  distance  up  to  64  ft.  from  the  mast. 

Fig.  1  shows  the  crane  as  used  in  building  the  Chil- 
dren's Home;  it  is  carrying  an  I-beam  on  the  left-hand 
trolley  and  a  tray  of  bricks  on  the  right.  The  success  of 
the  crane  on  this  work  was  marked.  The  stonework 
was  handled  at  about  one-third  of  the  estimated  cost 
W.  L.  Willing,  who  invented  the  crane  and  has  applied 
for  patent  on  it,  says  that  on  a  long  or  strung-out  build- 
ing it  beats  anything  el.-^e  used  in  that  class  of  work.  It 
covers  all  the  space  in  the  most  direct  way.  There  are 
also  some  incidental  advantages;  for  example,  in  placing 
concrete  in  beams  or  floor  the  bottom  door  of  the  concrete 
bucket  is  opened  only  part  way,  and  by  moving  the  trolley 
along  the  boom  the  concrete  is  spread  as  it  runs  out  of 
the  bucket. 

The  crane,  as  built,  has  power  hoist  and  power  traver.se 
of  the  trolleys,  but  hand  rotation  (the  nc.\t  crane  of  this 
style  will  probably  have  power  rotation).     The  mast   is 


.')()  It.  iiigh.  The  boom  is  lol  it.  long  out  to  out,  each 
arm  being  (M  ft.  long  and  the  length  of  the  part  through 
the  mast  3  ft.  In  construction,  the  mast  is  a  narrow 
compact  tower  made  of  angle  posts  and  angle  and  bar 
latticing.  The  boom  is  made  up  of  a  web  plate  8  in.  deep 
and  two  angles,  one  on  either  side  near  the  lower  edge 
of  the  plate,  on  which  the  trolley  wheels  travel.  The 
upper  edge  of  the  boom  is  stiffened  by  horizontal 
lattice. 

Tlic  trolleys  running  on  the  l)oom,  one  on  each  arm,  are 
moved  back  and  forth  l)y  ropes  that  pass  over  horizontal 
drums  in  the  mast  just  at  the  Ie\el  of  the  boom.  These 
drums  are  driven  by  worm  gear  from  a  direct-and-reverse 
belt  drive,  which  gets  its  power  near  the  foot  of  the  mast 
by  chain  and  gear  drive  from  the  main  motor,  a  5-hp.  ma- 
chine (see  Fig.  2).  The  driun  near  the  base  of  the  mast, 
.•^een  to  the  ri-dit  in  Fig.  2,  handles  the  hoist  rope  of  one 
trolley;  a  similar  drum  back  of  the  mast  takes  care  of 
the  other  trolley. 

The  load  can  be  hoisted  at  the  rate  of  about  75  ft.  per 
min.  In  lowering,  the  clutch  is  thrown  out  and  a  brake  is 
applied  by  a  foot  lever  in  the  crow's-nest.  The  brake  is 
sensitive  enough  to  give  perfect  control  of  the  load,  which 
is  of  particular  advantage  in  setting  stone. 

The  mast  is  rotated  by  a  handwheel  located  at  the 
crow's-nest,  actuating  a  vertical  shaft  (at  the  back  of  the 
mast  in  Fig.  2)  which  carries  a  pinion  meshing  with  a 
fixed  jiear  at  the  base  of  the  crane. 


Fio.  1.    WiLr,t\o  BiioH.'  Mast  Cuank,  VVokkino  ox  .Masonkv  nv  CiriLOHKN's  Home,  Nouwai.k,  0. 
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'I'hc  I'irciiliir-sau'  oiiHil  shown  in  tlir  iKconipanvin;; 
\ii\v  was  (li'Vi'l()|it'il  liy  V.  A.  Kdwanls.  civil  cnj^inccr  ami 
irrijrnlion  supcrintrndiMit,  (Idflicnbiirj;.  Ntlt..  It>  ictlinc 
the  ntst  of  Imrvrstiiij;  in-  ami  to  iinpnivc  (Ih-  sanilaiv 
coiulitioiis  of  the  work.  Mfforc  this  niailiiiu'  was  scciiriMl 
(wo  markers  ami  four  pltiws  wrvv  usnally  I'liiployiMl.  wi!h 
a  toani  ami  (wo  iiUMi  for  rach  tool.  With  the  olil  mcthod- 
thiMV  were  many  iirokcii  ami  iincli-aii  rakes.  In  the 
season  just  past  two  men  with  this  saw  did  the  work  of 
tlio  (i  teams  and  1".*  men.  in  "J  I  hums,  rndinj;  l()'>  ear- 
loads  of  .'i."5  tons  each. 

A  2S-in.  eireidar  saw  ami  a  '■.'O-hp.  motor  were  fastened 
to  a  rijrid  steel  frame  and  connected  hv  a  chain  helt. 
The  saw  frame  was  mounted,  nearly  halaneed.  on  ;i  sled 
with  runners  II  in.  apart  and  arranixcd  to  follow  ihe 
previous  .saw-cut  as  a  i^nide.  'I'iie  saw  could  easily  lie 
raised  or  lowered.  'l"he  ujiju'r  half  of  the  disk  was 
wvered  with  a  shield  to  ]irotect  the  operators  from  lly- 
in^  ice  chips.  Electric  enerjiy  was  taken  from  a  ]iower 
house  •?()()()  ft.  away;  on  the  laki-  side  a  three-phase  baidc 
of  transformers  cut  down  the  luitential  from  2'M)0  to 
2'iO  volts.  From  the  transformers  DOO  ft.  of  three-wire 
lino  ran  out  and  this  was  moved  once  a  day.  The  cir- 
tuit    was    (iiiitiiHU'd    with    .')()()    ft.    of    llcxihle    cahle    at- 


tached to  the  pi'iw  <ind  mn\in;,'  on  tlii'  ice  as  the  ontlit 
tra\eleil  alon;,'.  One  man  ^Miided  the  saw  and  the  other 
handled  the  cahle.  There  was  n  switch  near  the  ;.Miido 
handles  to  turn  the  motor  olT  or  on,  and  two  lamps  to 
show   when   the   volta^'c  was  on   the;  supply  line  and   to 


Fig.  9.     Base  of  Willixg  Craxe,  with  Swinging 
Geai!,  .MoToii,  Hoist  Drum,  axu  Travel  Drive 


Motoij-Dkivkx  T(  k  Saw 

ii'iw  \\<ih{  at  niirlit.  The  saw  made  a  cut  %  in.  wide 
and  10  or  1'.'  in.  deej).  If  tlu'  tei-th  were  sharp  the  rig 
would  feed  and  jirojiel  itself,  hut  could  easily  be  started 
and  stojijied. 

Englhtt  Metllhiodl 

The  usual  ont'-nuiii  mi'tliod  of  doin;.''  uji  a  short  tape 
ami  throwin,ii-  it  into  a  eii-cle  is  not  ap])licable  to  tapes 
juueli  over  2  chains  \^>n<^,  owini;  to  fatij^ue  of  the  chain- 
man's  hand  in  holding  the  loops.  Nor  is  it  always 
practicable  to  do  the  tape  u])  on  a  reel,  since  reels  are 
usually  too  heavy  or  cumbersome  for  the  chainmen  to 
cariT  with  them  and  are  usiuilly  somewhere  else  in  the 
wa,i;on  when  wanted. 

L.  E.  Wilkes,  U.  S.  Surveyor,  uses  a  method  for  any 
lonjr  ta]ie  which  for  lack  of  a  better  name  may  be  called 
the  two-man  method,  since  two  men  are  required  to  make 
use  of  it.  One  Juau  does  the  work,  the  other  simply 
extends  his  hands  close  together,  fingers  up  and  palms 
toward  him,  to  hold  the  tapo.  The  man  coiling  up  the 
tajH'  lakes  the  front  end  between  the  thumb  and  first 
finger  of  his  left  hand,  with  ])alm  uj),  the  tape  extending 
back  through  his  hand.  Then  he  runs  his  right  hand, 
palm  down,  back  along  the  ta])e,  takes  a  convenient 
length,  grasps  the  tape  between  thumb  and  first  finger, 
and  passes  it  over  the  extended  fingers  of  the  second 
man's  hands  and  brings  it  back  through  his  left  hand 
in  the  opposite  direction  to  which  the  front  end  extended, 
thus  forming  a  large,  flat  figure  eight.  This  operation  is 
repeated  to  the  end  of  the  tape.  It  is  to  be  noted  that  the 
tape  where  it  crosses  itself  must  lie  flat.  To  accomplish 
this  it  must  be  turned  over  in  passing  from  one  man's 
luuid  to  the  others :  then  when  the  tension  is  relaxed,  the 
ligure  eight  will  ily  into  a  circle.  The  movement  of 
turning  the  tape  is  accomplished  by  a  sini])le  twist  of  the 
wrist.  This  method  of  doing  up  the  tape  is  exceedingly 
rapid  when  understood.  The  halves  of  the  figure  eight 
should  l)e  tied  separately  and  then  allowed  to  .spring  into 
the  form  of  a  circle.  One  num  can  undo  the  tape,  and 
no  tangles  result,  three  months'  use  of  this  method  having 
failed  to  produce  a  single  tangle. — II.  X.  Bradstreet, 
U.  S.  Transitman,  Plueniv,  Ariz. 
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Gusset-Plate  Diagram 

Bv  \Y.  M.  Eliot* 

In  detailinjr  ordinary  roof  trusses  much  time  is  spent 
in  making  large-scale  drawings  to  determine  the  distance 
from  the  working  point  to  the  ends  of  adjacent  angles 
and  the  size  of  gusset-plate  required.  The  accompanying 
diagrams  (Fig.  1),  when  drawn  to  full  size  on  heavy 
paper,  will  take  the  place  of  these  layouts  at  a  great 
saving  in  time.  Their  use  will  he  illustrated  by  the  solu- 
tion of  the  details  of  joint  A  of  Fig.  3. 

Place  the  scale  on  the  diagram  so  that  the  gage  line 
of  the  weh  angles  coincides  with  the  required  bevel  of  12 
on  10^%  when  the  edge  of  the  angle  on  the  scale  (found 
at  6  =  1%  in.)  lies  on  the  clearance  line  on  the  diagram 


7        S        9       10        11 

Fir;.  1.     Gtsskt-Platk  DiAGiiVji 

(found  at  u  =  1  i/o  •'>•)■  Rt'ad  :ii/j  in.  on  the  gage  line, 
which  is  tiie  distance  from  working  point  to  end  of  angle. 
The  distance  to  the  end  of  the  otiier  member  is  found 
in  the  same  way. 

Setting  the  scale  in  correct  position  is  rendered  easy 
by  sticking  pins  in  the  diagram  at  the  working  point  and 


Fi(i.   •.'.      Mkvkl 
Pkotractor 


Fi(i.  .■*>.     Iidoi'-Tifcsa 
Joint 


at  the  given  bevel,  and  ninving  the  gage  line  of  the  scale 
along  the  pins. 

The  distance  to  the  last  rivet  in  the  wch  angle  is  ob- 
tained by  simple  aililitioii.  By  locating  (i%  in.  on  the 
bevel  \'i  on  lOi",,,  on  the  diagram,  the  distances  along 
and  at   right  anirlcs  to  the  gage  line  of  the  main  angles 


may  he  read.  The  coordinates  for  the  last  rivet  of  the 
jther  angle  are  found  similarly.  By  taking  the  largest  dis- 
tance out,  adding  the  coordinates  to  the  right  and  left, 
and  allowing  for  edge  distance,  the  size  of  gusset-plate 
is  secured. 

When  the  main  iiienil)er  is  inclined  and  all  bevels  are 
given  witii  respect  to  the  horizontal,  the  bevel  of  the  web 
member  with  respect  to  the  chord  may  be  obtained  by 
locating  the  two  given  bevels  on  the  diagram  and  reading 
the  angle  between  them  in  terms  of  bevels  with  a  bevel 
protractor  such  as  shown  in  reduced  copy  in  Fig.  'i.  The 
solution  then  becomes  the  same  as  for  a  horizontal  main 
member. 

Any  draftsman  can  make  the  diagram  on  heavy  draw- 
ing paper  in  a  short  time.  As  full-size  scale  is  used,  ac- 
curate results  should  be  obtained. 


isa^  a  Coiacrete  Miser  to 


The  great  develo])ment  of  the  last  few  years  in  the  use 
of  concrete  for  road  iiuilding  has  brought  out  many  con- 
crete mixers  especially  designed  for  road  work — paving 
mixers  or  '"pavers.''  With  a  little  ingenuity,  however, 
almost  any  mixer  may  he  made  over  into  a  traveling  imit 
for  road  work. 

The  accompanying  view  showing  the  construction  of  the 
Oxford  I'ike  service-test  road  of  the  Bureau  of  Highways, 
rhil<i(lel|)hia.  Peiin..  illustrates  how  a  Ixansome  side- 
discharge    mixer    was    made    into    a    "paver."    Wm.    H. 


•713   North   LanciiHtrr   Ave..    Dulliix,   Tpx. 


A  SU)i;-DlSCHAR(iK  ('ONTRr.TK  MlXKK  CONVEKTEU  INTO  A 

"I'avkk" 

(^)mlell.  Chief  of  the  llureau  uf  llighways,  describes  the 
changes  thus: 

In  oiilor  to  adapt  It  to  roail  use  aii<i  to  fai-Ultate  quick 
niovlnK.  the  exi>e<llent  of  inountliiK  the  nitxer  upon  a  truck 
wii.H  reported  to.  The  l>oilor  of  the  niiichlne  was  dismiuinted, 
this  preservliiK  the  balaiui'  of  ihc  apparatus  as  niounlod  upon 
the  truck  and  reduclnK  the  dead-loud  to  lie  moved.  The  truck 
ran  upon  railway  tracks  built  In  S-ft.  sectlon.s.  the  S-ft.  rails 
heinK  bolted  to  3-ln.  Mat  planks  and  moved  as  one  unit.  The 
units  were  bolted  toRither  with  fishplates  as  the  truck  was 
moved  from  one  section  to  another.  Motive  power  was  fur- 
nished !>>•  a  lanilem  steam  roller,  not  only  supplying:  the  steam 
for  the  mixer  enKlne  but  also  uctluK  as  a  liactor  In  niovlnB 
the  plant. 


Mm\ 


I!»l.-. 


!■;  NCI  N  !■:  I',  i;  I  N(i    x  kws 


nil 


Willi  till-  prcvionslv  t  itcil  ariiiM^rmioiit  on  mi  iivcnip' 
8tiO  liii.fl.  tif  roiHicIf  imvciiii'iit.  jiiT  (lay  was  laid.   I-S  I'l. 
ttulf,  Willi  an  a\i'iay:<'  ilc|illi  tif  coiicnli'  mI'  (I'.i  in. 
K 

CHcap  and  Effective  BacSUIlling 
with  tk  Road  Roller 

For  rapitl.  ilicaii  and  cITcilivo  liacklillinj,'  <»l'  trcufhos 
till-  l/os  Anj^'i'li's  Cit.v  Water  Dcimrdiifnt  lias  ntili/.n!  ils 
strain  road  roller.  rij^^U'd  iij)  to  what  tlic  force  calls  a 
'•|iuslier."  the  contrivance  bein^r  capa- 
hle  of  doin^  three  times  t lit!  aniniuil  of 
work  that  can  he  accomplished  liy  an 
nverajro  scraper  .iranj;,  at  one-half  the 
i'.\[>onse.  The  device  is  shown  in  the 
illustration.  It  consists  of  a  piece  of 
Orej;on  ])iiie,  2xl2-in.  hy  .3  ft.  lonj,'. 
slu)d  with  iron,  well  braced  and  bolted 
to  a  GxG  Oregon  pine  beam,  IG-ft.  long, 
attached  after  the  manner  of  a  wagon 
tongue  to  the  front  of  a  7-ton  lO-h]). 
Kolly-Springlield  road  roller.  The 
Itonm  is  supported  by  tackle  from  a 
mast  of  4x4  Oregon  i)iiie  fastened  on 
a  hinge  to  the  frame  of  the  roller  and 
held  in  place  by  wire  guys. 

This  machine  was  used  on  l)ackfilliiig 
5  miles  of  ditch  excavated  for  a  Kt-in. 
riveted  steel  main,  the  trench  being  ."> 
ft.  deep  and  5V^  ft.  wide.  The  sjioil 
hank,  whicli  was  of  rea.sonaI)le  dry 
earth,  had  a  base  of  a])i)roximately  1".' 
ft.  and  a  height  of  about  6  ft.  After 
the  men  became  accustomed  to  the  use 
of  the  equi]imciit,  with  every  ft)rwaril 
trip  of  the  roller  a  cubie  yard  of  fill 
went  into  the  trencli.  \ot  only  was  (he 
machine  satisfactory  from  the  volume 
of  earth  moved,  Ijut  it  was  found  that 
the  roller  could  back  up  to  a  freeway, 
go  for^vard  again  and  have  its  load  in  the  ditcli  in  the 
time  that  a  two-horse  fresno  was  getting  into  iiusitiun 
for  its  load. 

The  machine  on  this  ditcli  in  an  8-hr.  day  did  an  aver- 
age of  45U  lin.ft.  of  backfill,  the  expense  being  one  man  to 
guide  the  "i)usher"  or  plowshare  at  $2.50;  a  second  man 
to  raise  and  lower  the  tongue  by  means  of  the  tackle  at 
$2.50;  a  steam  engineer  for  the  roller  at  $3.50;  and  800 
lb.  of  coal  at  $13.50  per  ton— a  total  of  $13.90.  (This 
rate  would  be  considerably  lowered  in  a  locality  where 
cheap  coal  is  to  be  had.)  On  the  same  work  before  the 
contrivance  was  put  in  service  two  two-horse  scrapers  and 
drivers  at  $3.50  each  and  one  man  as  liel|)er  at  $2. .70  did 
150  lin.ft. 

In  working  out  the  final  form  it  was  found  that  the 
length  of  tongue  should  be  nearly  as  long  as  the  base  of 
the  spoil  bank  to  lie  moved ;  also  that  the  device  must  be 
very  strongly  built.  Two  conditions  necessary  for  good 
Work  are  a  fairly  level  ground  with  Jio  ob.structions  in  the 
way  and  suflicient  room  in  the  street  for  the  length  of 
roller  and  tongue  to  get  at  the  outer  edge  of  the  bank. 
It  is  quite  ])ossible  to  take  the  bank  at  an  angle,  but  the 
best  results  are  accomplished  when  the  bank  is  hit 
s(|uarely.  Also,  the  u.se  of  the  machine  involves  stopping 
of  traffic  in  the  block  in  which  it  is  working. 


Till'  device  was  worked  out  by  ThoniiiH  Urookx,  assiMt- 
iiiil  Hiipc'riiilcndciit. —  liiiHT.  A.  ili;i.M.v,  (ilT)  S.  Olive  St., 
I, OS  .\iigclcs,  ( 'alif. 

>! 

Averacfe    Cost    of   Con&crete 
Favesnentts  Laid  in  11914 

The  Association  of  American  I'orthind  Cement  Maiiii- 
facturers.  as  niiiiiy  of  our  readers  know,  maintuiiiB  a  corps 
of  ill^|ll•(•lll^,~  ami  cii-inccis  whose  services  are  furnished 


I'LvsiiKK  Attachkl)  TO  Stioam  Roller,  Backkilling  a  1'iim:  Thunch 

to  cities,  counties  and  states  constriicting  concrete  high- 
ways to  the  end  that  the  work  may  be  carried  out  in  suc-h 
a  manner  as  to  ])roduce  a  satisfactory  and  durable  road- 
way. Ill  a  jjapcr  entitled  "Cost  and  Ecouomy  of  Cement- 
Concrete  Pavements,"  read  at  the  Cornell  "Good  Roads 
A\'eek"  in  Feiiruary,  IT.  E.  Hilts,  engineer  of  the  Associa- 
tion, presented  some  valualile  figiires,  showing  the  average 
cost  of  1,500,000  sq.yd.  of  concrete  paving  laid  on  roads 
and  streets  in  1914  under  the  inspection  of  the  as.sociation. 
These  figures  represent  work  ijcrformcd  on  93  diiierent 
contracts  in  20  different  states. 

The  accompanying  table,  which  we  take  from  ^Ir.  Hilts' 
pa])er  as  published  in  the  Cornell  Civil  Engineer  for 
March-April,  gives  an  average  cost  per  square  yard  for 
tlie  1,500,000  sq.yd.  of  pavement  of  $1,058.  It  should 
be  noted  that  this  is  actual  cost  and  does  not  include 
the  contractor's  overhead  charges  and  profits. 

In  studying  the  table  it  should  be  noted  that  figures 
from  states  where  only  a  small  amount  of  concrete  pave- 
ment was  laid  are  of  comparatively  little  importance,  as 
special  conditions  may  have  caused  certain  items  in  the 
cost  to  be  abnormally  low  or  abnormally  high.  The  fig- 
ures, from  such  states  as  New  York,  with  730,000  sq.yd. 
laid,  Connecticut,  with  200,000  sq.yd.  laid,  and  Iowa, 
with  !)0,000  sq.yd.  laid,  represent  enough  work  to  make  the 
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itemized  figures  valuable.  It  is  of  interest  to  notice,  as 
an  illustration  of  the  efficiency  with  which  the  building  of 
concrete  roads  is  now  performed,  that  of  the  total  cost  of 
the  paving  T0%  is  the  cost  of  materials,  leaving  only  30%, 

AVERAGE  COST  OF  CONCRETE  PA\T:MENTS  LAID  ON  95  ROAD 
CONTRACTS  IN  1914 

Me- 

chani-  Mis- 
cal  eel- 
Team-  Equip-  Mate-  lane-  No. 
State              Labor       ing        nient  rials  ous  Total  Sq.Yd. 

Connecticut JO  ISl  $0  142  $0,046  80.752  $0  010  $1,088  200,056 

Florida 108       .028       .003  .838  .014  .991  13,000 

Indiana 134       .130       .044  .777  .022  1.017  89,794 

Illinois 136        .101        .033  .528  .016  .814  17,970 

Iowa 213        .084        .028  .789  .036  1    110  90,36-1 

Kansas 396       026  .819  .007  1.248  1.503 

Kentucky 146        .214        .020  .477  .018  .875  4,144 

Maryland Ill        .127        .065  .716  .057  1.077  36,211 

Massachusetts 195        .104        .039  .600  947  26,200 

Michigan 222        .032        .021  .655  .O.'jO  1028  92,217 

Mississippi 261        .085        .150  .642  .0(H  1.232  12,031 

Missouri 209        .133        .027  .656  .059  1.045  22,.376 

New  Hampshire...      .126       .097       .032  .907       1.152  6,0C0 

New  Jersey 179        .089        .016  .797        1.091  8,350 

New  York 156        .085        .055  .666  .050  1027  730,782 

Ohio 181        .091        .067  .642  .009  .946  5S,96S 

Pennsylvania 279        .091        .031  .742        1.269  10,072 

Texas 316        .117        .007  .668  .016  1.123  G.MO 

West  Virginia 098        060  .912        1070  10,045 

Wisconsin ISS        .110         045  682  .023  1033  61,879 

Grand  average     $0,183  $0,104  SO. (MO  $0,717  $0,046  S1.05S*         1,498,883 
♦Exclusive  of  profits  and  overhead  charge. 

or  a  little  over  30c.  per  sq.yd.,  for  the  entire  cost  of  the 
labor  force,  the  hauling  of  the  materials  and  the  use  of  tlie 
mechanical  equipment  on  the  job. 


A  Large  Do^Ible  Dxiainmp)=>Waig©Ea 

The  very  large  dump-wagon  shown  in  the  ai-company- 
ing  view  is  part  of  the  equipment  of  the  ^letropolitan 
Street  Ry.,  of  Kansas  City,  Mo.,  being  used  with  a  trac- 
tor for  handling  paving  and  construction  material.  The 
wagon  has  only  two  wheels,  its  forward  end  being  sup- 
ported by  a  kingpin  connection  on  the  rear  of  the  four- 
wheeled  tractor. 

The  dump- wagon  is  of  a  special  type  which  (with  four 
wheels  for  horse  traction)  has  been  built  for  some  time 
by  the  Bull  Dog  Manufacturing  Co.,  Kansas  City,  Mo. 
The  body  is  divided  into  two  sections  by  a  transverse  par- 
tition. Each  section  has  a  central  ridge  and  side  doors, 
so  that  either  one  or  both  sides  of  the  hopper  can  be 
dumped  and  the  two  sections  can  be  operated  iudepend- 
ently.  The  dumping  mechanism  is  controlled  by  levers 
near  the  driver's  seat.  The  hopper  body  (removable)  is 
of  steel,  mounted  on  a  timber  bed.     It  is  7  ft.  wide  at 


wheelbase  is  19  ft.  3  in.  from  tractor  a.\le  to  trailer  axle, 
but  witli  the  flexibility  due  to  the  king-bolt  connection 
the  outfit  can  be  turned  readily  in  a  limited  space. 

The  weight  of  wagon  empty  (with  two  wheels)  is  8500 
lb.  When  loaded,  about  63%  of  the  weight  is  carried  by 
the  wagon  wheels  and  35%  by  the  rear  of  the  tractor.  A 
5-yd.  wagon  with  single  hopper  weighs  about  5200  lb. 

A  B^SElhead  to  Retmia  Soft  Fall 

The  bulkhead  shown  in  section  in  the  accompanying 
.sketch  was  devised  by  F.  J.  Barrett,  176  Federal" St., 
Boston,   ^lass.,   to   retain   a   21-ft.   hydraulic   fill  which 


Tl.MUEI!    BlI.KIIK.M)    Willi    HkI.I KVI \(l    Pl.VTKOHM 

had  exerted  so  groat  a  pressure  as  to  push  out  of  lino  an 

ordinary  braced  bulkhead  already  erected.     The  original 

structure  was  comi)o.sed  of  wooden  piles  driven  4  ft.  c.  to  c. 

into  a  solid  clay  bottom,  with  interior  3-in.  sheetpiling 

driven   agains^t   (jx(i-in.   waling   })iocos. 

tiio  whole  being  hracod  with  batter  piles 

fastened,  as  shown  in  tiio  vwt,  to  every 

other  vortical  pile. 

As   soon    as   filling   commenced,    the 
bulkhead  began   to  move  from   1  to  3 
ft.  out  of  line.     Anchor  piles  were  then 
ilrivon  as  doadmon  inside  the  wall  and 
an  attempt  was  made  to  maintain  ver- 
tiiiility  by  lying  hack  to  these  deadmen 
with  "s-iii-  galvanized  calilo.    This  was 
inolfoctive.  for  the  movomonl  continued. 
At  this  juncture  Mr.  Barrett  decided 
to  revii^e  that  part  of  the  wall  hehind 
which  tiio  fill  had  not  boon  attomptod 
by    building   a    horizontal    supporting    platform    of    llio 
typo  shown   in   the  skotcli.     This  platform   is  made  up 
of  t.\(i-iii.  socond-hand  sticks  laid  as  a  lloor  on  horizontal 
under  the  doors  when  dumping.     The  wheels  are   I   ft.  !•      (l.xlO-iii.  sticks,  which  wore  slid  through  openings  cut  in 
in.  ill  diumetor,  with  8-in.  steel  tires  1  i/i  in.  thick.     Tlic      the  shoofpiles.   notcho.l    into  and   spiked  to  the   vertical 


Double  Di:.\ii>-VV.\(;()n  ok  Mkiuoimh.it.w  Stiii'.kt  Itv.,  Kansas  Criv 


the  top,  has  a  capacity  of  10  cu.yd.  and  is  rated  for  12 '/g 
tons.  The  total  height  of  the  wagon  is  (i  ft.  (i  in.,  and  the 
Itody  is  carried  high  oimugh  to  give  a  clearance  of  30  in. 
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.1  Imttfi-  piles  and  siipnorlnl  uii  tlu-  iii.'-idc  on  slidrt 
j)ilfs,  as  .-liowii.  'i'lif  (ill  iiiiidc  iM'liiiui  tlic  Hiructiiii'  mo 
built  WHS  In-Ill  in  pcrfiM  (  iili;;iiin('iit.  and  (lie  remaiiidfr  of 
the  wall  was  completed  in  similar  Tasliion.  'I'lic  ludkliead 
litis  stood  for  two  years  without  mo\enienl. 

The  intention  was  (o  design  the  platform  of  sn(  h  area 
ami  at  siieh  a  depth  as  to  |iro\ide  a  downward  loailin.LT 
sutliiient  to  overhalance  the  thrust  of  the  till.  'i'he 
rijfidity  of  the  structure,  furthermore,  was  increased  Ity 
tlie  stitreiiini;  elfect  of  the  cross-heams  spiked  to  iiuili  sets 
of  |)iles. 

Counpar&ltive   Costts   of   Ro&air^ 
and  Standard  Drillinf^ 

The  results  of  a  nund)er  of  recent  tests  to  dotormine  the 
relative  economy  of  rotary  and  standard  drilling,'  in  the 
oil-llelds  of  Califoriua  were  coini>iled  hy  il.  L.  Ifecjua,  of 
San  Francisco,  and  j)resented  in  the  form  of  a  hrief  jmper 
at  the  annual  iiieetinir  of  the  American  Institute  of  Min- 
injj  Knginoers  in  New  York  City  in  February.  A  suni- 
niarv  of  these  results  follows: 


hiirm.  lull  if  ihey  hlow  up  in  the  kitchen  slove  somehodv 
will  prohahly  he  Imdiy  hurt  or  kdled  jind  I  lie  Imuse  hurned 
down.  Don't  taki;  any  chances.-  Iv  I.  |)r  Tont  ki: 
\i..M(U  Its  l'()Wi)i:i(  Co. 


AvernKe   standard   time 
Aveiuite   rotary    time 

In  favor  of  rotary 
Standard,   average   eost    per    ft. 
Rotary,   average    cost    per    ft. 

In    favor    of    rotary 
Produotion     a.s.>iUMied     at      '2'<o 
bbl.   per  day,   L'S  days 

In   favor  of   rotary 
on,  .">600  bbl.  at  .'.Oe. 
Drilling:  IS.'i.'i  ft.  at  ISc. 

Total 


S.S.S  days 
fiO..'?  days 
2s  days 
JS.42 

3.24 

(MS 


=  J3152 


It  will  he  luited  from  the  foregoing  figures  tliat  tho 
rotary  drill  not  only  performed  the  work  iu  quicker  time 
but  at  lower  cost  per  foot.  Similar  tests  made  in  1910 
by  the  Nevada  Petroleum  Co.  seemed  to  prove  that  the  re- 
verse was  true.  Since  then,  however,  improvements  in  ro- 
tary drilling  machines  have  removed  many  of  tlie  objec- 
tions to  this  form  of  drilling.  One  of  the  most  important  of 
these  improvements  was  the  invention  of  the  cone  bit  for 
rock  work.  This  bit  is  fully  described  by  the  inventor 
in  another  part  of  this  issue. 

B^arira  Yo^r  Dj^imasiniMe  Causes 

Dynamite,  when  s])rcad  out  on  the  ground  so  as  to 
e.xpose  as  large  a  surface  as  possible  and  ignited,  generally 
burns  up  peacefully  without  exploding.  The  presence  of 
metallic  articles,  like  wire  and  nails  (and  of  course  blast- 
uig  caps),  makes  an  explosion  likely  when  the  flame 
strikes  it.  It  is  essential  when  destroying  dynamite  to 
take  it  out  of  its  wooden  case  on  account  of  the  nails  in 
the  latter. 

The  cases  should  be  burned  separately,  as  when  they 
become  saturated  or  stained  with  exuded  nitroglycerin 
they  almost  always  explode  when  burned  ;  l)ut  if  no  dyna- 
mite is  mixed  lip  with  them  there  is  generally  not  enough 
of  an  explosion  to  do  any  great  damage. 

To  set  fire  to  them,  .soak  a  little  excelsior  or  waste  in 
ga.soline  and  put  one  end  of  a  piece  of  fuse  in  thi.s,  being 
careful  to  light  the  other  end  first.  Have  the  fuse  two  or 
three  feet  long  and  the  waste  or  excelsior  under  the  emi)lv 
dynamite  cases.  Or  you  can  lay  a  train  of  excelsior  and 
light  one  end  with  a  match  and  run. 

r)yuamite  cases  .showing  any  signs  of  being  staineil 
should  never  be  u.sed  for  fuel,  but  should  be  promptly  de- 
stroyed in  the  manner  described.  If  they  blow  up  in  the 
open,  with  everybody  at  a  safe  distance,  they  will  do  no 


'I'riiflor  lliiiilliiir  Kuiiil  MntiTlnl  -  A  KaxolliK!  ti:<<l><r  |r,r 
liiiiilliiK  material  for  road-c<in.itru('tloii  In  MInnoHOta  huH  been 
employed  by  MoiiIm,  Sliepard  &  l>r<UKlierly,  contraclorH,  St. 
Taul.  Minn.  Tho  tractor  was  of  llie  Ilidl  caterpillar  type, 
with  HlnKle  HtcerlnK  whc^cl,  and  hnulinj?  l-yd.  Troy  dump 
vvaKons.      Gravel   was   taken    from   varlou.M   pItH,    belni?   loaded 


Tractor  axd  Dujii'-AVacdn.-   iuk    I)i,-/ij;ii;l  ii.\o  IIoad 
Material 

by  .a  belt  conveyor  into  an  elevated  bin,  from  which  It  was 
spouted  to  the  wapon.s,  as  shown  in  the  .Tcconuianying-  view. 
The  length  of  haul  was  from  one  to  four  miles.  Where  the 
grade  permitted  the  tractor  hauled  seven  loaded  wagons,  but 
usually,  owing  to  hills  and  soft  places  in  the  road,  it  hauled 
five  wagon.s.  The  tractor  was  used  also  to  operate  a  road 
grader. 

.V  Plank  Floor  Carried  by  f'enterinicr  for  a  Concrete  Floors 
A  working  floor  to  permit  of  teaming  over  a  green  concrete 
floor  was  a  special  feature  of  the  construction  work  on  the 
Orpheum  Theater  at  Detroit,  Mich.  The  contractor  found  that 
it  would  be  necessary  to  use  the  first  floor  for  handling  ma- 
terial, and  therefore  the  centering  was  designed  of  sufficient 
strength  to  carry  a  plank  floor  for  teams.  The  centering  was 
built  with  2-in.  plank  and  a  large  amount  of  shoring.  The 
concrete  floor  was  completed  one  night;  the  next  day  the 
plank  floor  was  laid  on  the  concrete,  and  on  the  following 
day  teams  were  driven  on  this  floor  to  deliver  brick,  terra- 
cotta, etc.  The  contractor  was  F.  H.  Goddard,  Inc.,  of  De- 
troit. 

Thin  Bituniinona  Coats  on  Brick  and  Concrete  Pavements— 
The  application  ef  asphalts  and  tars  on  concrete  and  brick 
pavements  has  been  tried  repeatedly  in  many  cities.  These 
experiments  have  been,  in  general,  a  waste  of  time  and 
money,  and  have  been  at  best  only  temporarily  successful. 
While  it  is  undoubtedly  true  that  the  application  of  a  bitumin- 
ous surface  on  concrete  or  brick  will  render  these  pavements 
practically  noiseless  and  will  tend  to  retain  the  dust  to 
some  extent,  it  has  been  found  difficult  to  build  a  mat  of 
this  type  which  will  not  peel  or  "pick  up"  in  patches.  The 
accumulation  of  foreign  matter  on  the  road  has  furthermore 
.1  destructive  influence  on  the  thin  bituminous  mats  used, 
and  bituminous  surfaces  less  than  V-:  in.  in  thickness  soon 
wear  out. — F.  I>.  Roman,  Testing  Engineer,  Illinois  Highway 
Department,  in   its  Bulletin  Xo.  6  on   Dust  Prevention. 

BlaNtiiig  Froxen  Bulk  FreiRlit — The  Du  Pont  Powder  Co. 
makes  the  following  recommendations  in  its  house  organ  for 
safely  expediting  the  unloading  of  frozen  bulk  freight  like 
'roken  stone,  ore.  sand  ami  cl.-iy: 

I'se  a  slow-acting  dynamite  or  farm  powder  in  small  quantl- 
tle.s,  say,  one-quarter  or  one-half  of  an  l'4xS-in.  cartridge  to 
the  charge.  Start  with  a  verv  small  charge  until  requirements 
are    gaged. 

In  placing  the  charge  make  a  hole  with  a  crowbar  in  ma- 
terial such  as  broken  stone  and  with  an  auger  in  material 
such  as  san<i  or  clay.  Do  not  have  any  part  of  the  charge 
of  explosive  nearer  the  side  or  bottom  of  the  car  than  two  or 
three  feet.     Tamp  the  hole  when  loaded. 

Fire  the  charge  preferably  with  an  electric  blasttng-cap, 
tiiouifh  a  blasting-cap  and  fuse  can  be  used. 


944 


E  N  G  I  X  E  E  R  I  X  G     X  E  \Y  8 


Vol.  73,  Xo.  19 


An  Intereatine  Deep-\%>U  Pump  Head  built  by  the  Hill- 
Tripp  Pump  Co..  of  Anderson,  Ind.,  is  shown  in  the  accom- 
panying illustration.  This  carries  a  four-cylinder  vertical- 
shaft  high-speed  oil  engine  with  automatic  control  for  loss 
of  pump  suction  or  drop  of  load.  The  company  makes  a 
variety  of  novel  centrifugal  pump  designs  in  one  to  six  stages 
and  for  heads  of  10  to  1000  ft.  with  capacities  of  10.000  to 
20.000  gal.  per  min.  A  particular  feature  of  the  impellers  is 
the  flaring  sides  beyond  the  vanes  by  which  the  cross-sec- 
tional  area   of   water   passage   is   made   gradually    to   increase. 


Oll.-E.NCIMO   ('KNTKIKL'ClAL-I'rMI'   IIkAD 

By  a  reduction  of  water  velocity  here  friction  loss  is  reduced 
and  pressure  increased.  An  efficiency  of  72%  Is  claimed  for 
pumps  with  this  type  of  impeller.  The  single-stage  pumps 
also  have  a  patented  balancing  device  consisting  of  a  heavy 
tapering  rib  in  the  middle  of  the  casing  chamber  opposite 
the  center  of  the  impeller.  If  the  impeller'  should  move 
slightly  to  one  side  the  changed  detlection  of  water  would 
cause  a  restoring  unbalance  of  pressure  on  one  side  of  the 
impeller.  For  the  multistage  designs  one  of  the  familiar 
"restless"  balancing  devices  Is  employed — with  oni)osed  hit  h- 
and  low-pressure  connected  chambers  and  a  throttling  relief. 
$ltrpl  Trouich  Foriiin  fi>r  Itlbbrd  i'oiifrrtr  Kl«»r«  are  a 
specialty  of  the  work  of  the  Coticrete  Knglneerlng  Co.,  of 
Omaha,  Neb.  The  troughs,  or  "steelforms,"  are  steel  idates 
of  No.  IB  gage,  pressed  to  practically  rectangular  Mectlon, 
with  horizontal  Manges  which  rest  on  the  centering.  Thesi> 
rinnges  are  pierced  with  holes  for  nails  to  hold  tho  troughs  In 
place.  Along  the  lower  part  of  each  side  are  '.1-ln.  holes  f. 
In.  apart  foi-  wire  ties  or  hangers  for  the  attachment  of 
expanded  metal  or  wire  Inlh  for  flat  ceilings,  whli'h  can  be 
applied  after  the  steel  troughs  are  removed.  In  pressing  the 
plates,  depressed  ribs  are  formed  across  the  top  of  tho  trough 
to  give  stlffnrHH.  The  troughs  are  in  to  20  In.  wide  on  the 
open  side  (tapering  to  .S  to  Is  In  )  and  t'l  lo  12  In.  di-ep,  maile 
In  lengths  of  .1  ft.  They  are  hip(>ed  from  1  to  B  In.,  and  the 
enils  arp  rloseil  by  steel  plates.  Metal  supports  resting  on 
the  flanges  of  ailjacent  tro\ighs  hold  the  Joirt  reinforcing  bars 
In  proper  position.  This  cntislriictlon  h.is  been  used  In  a 
iLiiiiilHr   III'   \aii--    biilldlMk-.  ! 


A     Sprinkling    System    on    the    Downstream    Face    of    the 

Roosevelt  Dam,  the  U.  S.  Reclamation  Service  dam  near  Yuma, 
Ariz.,  is  maintained  in  order  to  minimize  temperature  changes 
on  that  face  in  the  summer.  The  system  consists  of  a  per- 
forated pipe  passing  along  the  downstream  parapet  and  fed 
from  the  same  spring  which  furnishes  the  water-supply  for 
the  camp.  The  most  severe  stresses  to  which  the  dam  is  sub- 
jected are  on  the  downstream  slope  when  the  reservoir  is 
empty.  By  the  increase  of  temperature  on  a  hot  summer  day 
the  expansion  of  the  top  of  the  dam  increases  its  length,  to 
accommodate  which  the  curvature  must  increase,  and  the 
top  of  the  dam  therefore  tips  slightly  toward  the  reservoir. 
This  is  greatest  when  the  reservoir  is  empty,  and  it  sets  up 
tensile  stresses  in  the  downstream  slope  which  theoretically 
would  crack  the  masonry.  While  it  is  not  anticipated  that 
such  cracks  would  do  much  harm,  even  if  they  took  place,  in 
order  to  minimize  them  the  automatic  sprinkler  is  maintained 
during  the  summer  and  the  temperature  kfept  nearly  uniform. 
.•\s  this  water  runs  down  the  slope  of  the  dam  it  has  the 
tendency  to  collect  in  i)laces,  leaving  other  places  dry,  which 
gives  to  the  face  of  the  dam  a  mottled  appearance. 

Transverse  Cracks  in  Concrete  Pavements — The  occur- 
rence of  transverse  cracks  has  been  almost  as  erratic  in 
concrete  pavements  with  joints  spaced  50  ft.  apart  as  in 
those  with  100-ft.  joints.  Past  experience  now  points  to 
the  advisability  of  building  concrete  pavements  with  no 
transverse  joints  whatever,  except  that  at  the  end  of  each 
day's  work  the  end  of  the  slab  might  be  faced  with  a  piece 
of  wool  felt,  possibly  %  in.  thick.  This  would  permit  con- 
creting to  be  resumed  the  next  day,  with  the  least  disturb- 
ance to  tho  concrete  previously  placed.  It  is  not  to  be 
expected  that  a  slab  of  concrete  some  7  in.  thick  and  several 
hundred  or  several  thousand  feet  in  length  can  undergo  the 
process  of  setting  up  hard  without  yielding  to  the  shrinkage 
stresses  necessarily  introduced  by  the  rich  consistency  of 
the  concrete.  I  believe  that  the  occurrence  of  transverse 
cracks  cannot  be  entirely  forestalled  by  any  treatment  of 
the  subgrade  when  a  concrete  of  rich  consistency  is  used, 
and  that  the  occurrence  would  be  almost  equally  probable 
and  err.atic  if  the  concrete  pavement  were  uniformly  sup- 
ported upon  a  liquid  bearing  throughout  its  entire  length. 
It  would  seem  that  the  difliculties  are  inherent  in  the  nature 
of  the  material,  but  in  all  probability  they  can  be  reduced 
by  using  a  leaner  concrete,  and  by  the  addition  of  a  per- 
centage of  inert  material,  as  hydrated  lime,  for  the  purpose 
of  reducing  the  voids  in  the  concrete. — H.  S.  Bilger,  Road  En- 
gineer, Illinois  State  Highway  Department,  Springfield,  111. 

yVntomatie  Rxhaii.stini!r  Ventilalors.  svch  as  are  shown  in 
til"  accompanying  sketch,  are  meeting  with  favor  for  school- 
'.louse  ventilation.  In  both  designs  shown  a  vane  adjusts 
the  hood  so  that  wind  is  forced  to  blow  through  and  aspirate 
the  air  in  the  ventilation  duct.  The  "Century"  design  is 
made  by  the  Century  Ventilating  Co.,  103S  Forest  Ave.,  Bronx, 
.New    York    City,    and    a    typical    installation    is    seen    on    the 


"Cen+jry"  "Au+oforce" 

Two   ATTOM  \  TK      l'".\ll.\l  STlNCi    VkNTIL.VTOHS 

elevator  sluift  of  the  New  York  High  School  of  Commerce  at 
Broadway  and  ti.'illi  St.  The  ".\utoforce"  device  Is  made  by 
the  Autoforce  Ventilating  System  of  Boston;  typical  Installa- 
tions are  found  on  the  New  Lancaster,  N.  H.,  High  School. 
The  cost  runs  from  about  $20  for  one  of  a  capacity  of  5000 
luft.    i>er   hr.   to   $110    for    U!0,000   cu.ft. 

Knirllsh  vs.  Amerlfun  Murveylnv  Terms  An  Kngllsh  re- 
\lewer  criticizes  an  .\merlcan  surveying  manual  because 
"poles  and  sliives  are  'stadia'  (which  Is  very  much  as  though 
one  should  i-all  milestones  a  high  roatH,  and  the  marks  arc 
'monuments.'"  Tachi-ometric  svirveylng.  he  says,  appears 
unknown  —  until  one  finds  It   describe. I  ns  a   "stadia  survey." 


.M.i\ 
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THe  Bunre^ua  of  Standards  oca 
ftlhe  AundoclBive  Test 

The  auttuhui'  liij;li-|iri's>iin'  >ti'iiiii  (est  ul'  tlu'  soiiiid- 
lu'ss  of  |)i)rtlaii(I  iviiuMit  is  not  so  livo  n  matter  as  it  was 
a  year  or  so  airo,  hut  tlio  meniorv  of  tlio  porsistoiice — and 
of  tlio  l)lun(U>rinjr — attondini;  its  promotion  is  sulliciontly 
stronir  to  Ifiid  new  interest  to  any  unprejudiced  expert 
examination  of  it.s  merits.  Such  an  examination  has  re- 
cently heen  completed  in  the  Bureau  of  Standards,  and 
a  paper  on  the  sul)ject  will  soon  he  availahle.  .Mean- 
while, enirineers  may  read  the  hrief  ahstract  liy  its  autliors 
on  another  pajje  of  this  issue. 

From  the  last  comlusion  in  that  ahstract  it  api)ears  that 
two  years'  investijiation  has  convinced  the  government  ex- 
}K<rts  of  the  futility  of  the  test  "as  a  means  of  determining 
the  ultimate  soundness  of  conereto."  At  the  same  time,  all 
of  the  other  conclusions  emphasize  the  early-noted  in- 
consistencies of  results  in  the  autoclave  and  show  de- 
finitely that  the  ojiposition  to  the  test  is  hased,  not  so 
much  on  what  it  does  not  do  as  on  the  difficulty  of 
prophesying  what  it  will  do.  Of  course,  a  test  which  is 
inconsistent  is  uo  test  at  all  and  can  have  no  place  in 
standards. 

Conclusion  Xo;  4,  without  the  light  of  the  full  report  at 
least,  is  unconvincing.  Does  not  the  application  of  the 
adjectives  "permanent"  and  '"durable"  to  the  results  of  a 
two-year  test  indicate  the  common  lal)oratory  inability  to 
give  proper  significance  to  the  relation  between  test  and 
performance  ? 


TKe  StLalbinasva'aEae 


LestisMs 


The  sinking  of  the  transatlantic  liner  "Lusitania"  by 
a  German  submarine  tori)edG-boat  has  stirred  public  opin- 
ion in  the  United  States  as  no  previous  event  of  the  war 
has  done.  Hitherto,  the  general  public  attitude  toward 
the  submarine  war  vessel  has  been  more  or  less  skeptical. 
The  spectacular  possibilities  of  aerial  warfare  have  at- 
tracted far  more  attention.  But  the  sinking  of  the  "Lusi- 
tauia,"  even  more  than  the  previous  destruction  of  the 
British  cruisers  and  battleships  by  an  underwater  foe, 
sets  the  world  face  to  face  with  the  possibilities  of  this 
new  engine  of  destructive  Avarfare. 

Ever  since  the  first  submarine  boats  were  built  it  has 
been  prophesied  that  underwater  attack  would  eventually 
revolutionize  naval  warfare.  Little  more  than  a  v^ear  ago 
this  view  was  put  forward  by  one  of  the  leading  Admirals 
of  the  British  Xavy.  lie  declared  that  the  submarine 
boat  had  already  made  obsolete  the  battleship  and  the 
huge  armored  cruiser.  A  chorus  of  dissent  naturally  arose 
in  Great  Britain,  but  the  events  of  the  past  nine  months 
have  again  and  again  demonstrated  the  soundness  of  the 
Admiral's  views. 

Of  course,  the  argument  has  been  made  that  the  losses 
t"  vessels  bv  the  Allies  through  submarine  attack  have 


Imcii  I  iilling  compared  with  the  total  strength  of  tin'  allied 
llrcis.  .Against  this  must  be  net  the;  fact  that  the  cxist- 
ciicc  of  the  (Jcrman  submarines  Iuih  revolutionized  naval 
tactics  and  |)revented  the  clo.se  blockade  of  (German  ports 
by  the  allied  fleet^s  which  would  otherwise  have  doubtlcKs 
been  estaiilisheil. 

.\gain,  it  has  iu'cn  diiinicd  that  tlie  subdivision  of  tluf 
hulls  of  modern  warships  by  water-tight  bulkheads  has 
progressed  so  far  that  they  could  not  be  sunk  by  torpedo 
attack  as  were  the  vessels  in  the  Kusso-Japanese  war.  But 
the  loss  of  British  cruisers  and  battlesiiips  on  the  North 
Sea  and  elsewhere  through  the  attack  of  torpedo  and  mine 
has  shown  that  the  unsinkable  shi])  exists  only  in  the  imag- 
iiuition.  It  is  hopeless  to  expect  that  vessels  can  be  made 
which  can  defy  attack  from  under  water  by  high  explo- 
sives. 

The  sul)marine  torpedo-i)oat  represents  a  marvelous 
achievement  in  engineering.  As  such  it  is  proper  to 
review  in  this  place  what  is  the  present  status  of  this  ter- 
rible engine  of  destructive  warfare  and — even  more  im- 
portant— what  is  it  likely  to  become  in  the  future? 

As  most  of  our  readers  doubtless  know,  the  modern 
submarine  torpedo-boat  is  more  properly  termed  a  sub- 
mersible boat.  Under  normal  conditions  it  cruises  with 
its  deck  above  water.  Using  oil  fuel  and  propelled  by 
Diesel  oil  engines,  it  has  a  cruising  radius  of  2000  to  5000 
miles.  When  the  ves.sel  is  submerged  it  is  propelled  by 
electric  motors  supplied  with  current  from  storage  bat- 
teries. Its  speed  under  these  conditions  is  comparatively 
low.  The  tactics  of  submarine  operation  are  substantially 
as  follows : 

Tlie  cruising  suljmarine,  being  very  low  in  the  water 
and  making.no  smoke,  can  generally  sight  an  enemy  ves- 
sel before  it  will  be  itself  sighted.  The  submarine,  if  it 
seeks  to  attack,  can  then  submerge  itself  until  only  its 
periscope  is  above  water,  and  will  then  approach  as  closely 
to  the  foe  as  is  prudent  without  incurring  too  great  risk 
of  discovery  and  a  consequent  machine-gun  volley  at  the 
periscope.  It  will  then  disappear  entirely  beneath  the 
surface,  and  then  comes  the  greatest  limitation  to  its 
action.  When  thus  submerged,  the  crew  are  in  total  dark- 
ness as  to  the  location  of  the  vessel  they  seek  to  attack. 
They  can,  of  course,  navigate  their  own  craft  by  the  com- 
pass, but  to  approach  the  foe  they  have  to  rely  solely  on 
their  knowledge  of  its  whereabouts  ])rior  to  submersion 
and  on  their  assumption  as  to  its  course  and  speed  iu  the 
elapsed  interval. 

If  the  vessel  which  the  submarine  seeks  to  destroy 
changes  its  course  or  its  speed,  or  both,  the  chances  are 
many  that  the  submarine  will  miss  it.  Of  course  the  latter 
can  bring  its  periscope  above  the  surface  to  verify  the 
enemy's  position  before  firing  its  torpedoes,  but  it  dock 
this  at  the  risk  of  being  fired  on  and  put  out  of  action 
before  it  can  again  submerge. 

Obviously,  the  nearer  the  submarine  can  approach  a 
vessel  before  total  submergence,  the  better  its  chances  of 
success.      In   clear  weather   the   submarine   can   scarcely 
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operate  against  naval  vessels.  Its  opportunity  for  ap- 
proach must  be  found  under  cover  of  fog  or  storm  or 
darkness.  Unarmed  merchant  vessels,  however,  it  can 
approach  with  impunity  and  effect  their  destruction  as 
it  pleases,  subject,  however,  to  the  risk  that  the  merchant 
vessel  may  carry  machine  guns  for  protection  against 
such  attacks. 

It  is  not  at  all  a  far  stretch  of  the  imagination,  how- 
ever, to  foresee  an  invention  that  would  render  the  present 
submarine  torpedo-boat  far  more  effective  as  a  weapon  of 
destruction.  It  needs  only  the  development  of  some 
means  by  which  the  crew,  when  their  boat  is  submerged, 
can  determine  the  location  of  the  enemy's  vessel  which 
they  seek  to  strike.  We  cannot  say,  of  course,  whether 
such  an  invention  is  possible  or  probable ;  but  the  marvel- 
ous developments  in  wireless  telegraphy  and  otlier  appli- 
cations of  electricity  and  magnetism  would  indicate  that 
by  some  delicate  instrument  it  may  be  possible  for  those 
in  an  underwater  boat  to  determine  the  direction  in  which 
a  steel-hulled  vessel  lay. 

If  such  an  addition  to  the  submarine  boat's  equipment 
were  made,  there  seems  no  escape  from  the  conclusion  that 
a  fleet  of  such  vessels  wouUl  have  the  navies  of  the  world 
at  its  mercy.  Against  such  a  hidden  foe,  able  to  navigate 
the  depths  at  its  leisure  and  direct  explosives  against  the 
vulnerable  underwater  hull  of  a  vessel,  neither  guns  nor 
armor  nor  brave./  would  avail  anything.  It  is  possible 
to  send  aeroplanes  aloft  to  attack  enemies  in  the  skies, 
but  it  is  hardly  to  be  hoped  for  that  submarine  boats  could 
successfully  find  and  attack  other  submarine  boats  in  the 
ocean  depths. 

There  is  no  reason  to  doubt,  moreover,  that  the  sub- 
marine boat  will  be  further  perfected,  if  not  by  such  an 
invention  as  we  have  suggested,  then  by  others.  Its  cruis- 
ing radius  will  be  increased.  It  may  be  given  greater 
speed  under  water  and  the  weapons  it  uses  may  be  im- 
proved. Modern  civilization  may  indeed  recoil  at  the 
deeds  of  this  modern  Frankenstein,  but  so  long  as  civil- 
ization can  find  no  way  to  limit  the  \ise  of  the  terrible 
forces  which  are  now  available  for  destruction,  it  is  the 
part  of  wisdom  to  face  the  facts  squarely. 

And  the  first  of  these  facts  is  that  the  submarine  boat 
is  the  most  powerful  weapon  for  sea  defense  that  has  ever 
been  developed.  Even  a  small  and  weak  nation  can  pro- 
tect itself  from  attack  from  overseas  by  the  possession  of 
a  fleet  of  submarine  boats,  of  which  a  dozen  or  a  score  can 
be  built  at  less  co.st  than  a  single  battleship. 

There  has  been  much  speculation  during  the  i)ast  six 
months  as  to  the  possil)ilities  at  some  future  time  of  an 
armed  expedition  crossing  the  ocean  to  attack  tlie  United 
States.  Without  taking  into  account  the  force  which  our 
other  naval  vessels  coiihl  oppose  to  any  su(;h  expedition, 
the  fate  of  the  "Lusitania"  is  an  ol)ject  lesson  as  to  tlio 
defense  which  American  snl)mariiie  vessels  could  make 
against  any  sucli  attack.  Tlie  United  States  has  at  i)res- 
ent  nearly  60  subnuirine  tory)edo  boats  and  there  can  be 
little  doubt  that  the  events  of  the  {)ast  few  months  will 
cause  this  numlicr  to  be  doublecl  or  tri|)le(l  at  an  early  day. 

Further  than  this,  when  the  submarine  l)oat  is  further 
developed,  in  the  way  we  have  suggested,  an  end  will  come 
to  the  era  of  sea  power,  which  has  been  such  an  important 
factor  in  the  past.  The  costly  rivalry  to  possess  the 
strongest  navy  will  be  ended,  for  it  will  be  useless  to  build 
batthwhips  and  cruisers  that  are  helpless  against  uiuler- 
water  attack.     No  nation  can  successfully  attack  another 


by  overseas  invasion,  for  the  ships  would  be  sunk  as  fast 
as  they  came. 

Years  ago  a  philosopher  said  that  civilization  must  con- 
tend for  its  life  with  the  forces  that  modern  science  has 
created.  If  the  submarine  can  put  an  end  to  the  burden 
of  great  navies  its  ultimate  influence  may  be  beneficial, 
but  the  possibilities  must  also  be  faced  of  the  use  of  this 
destructive  weapon  against  the  commerce  of  the  world. 
Little  more  than  a  century  ago  the  chiefs  of  the  Barbary 
coast  levied  tribute  on  the  merchant  ships  of  all  nations 
and  sold  captured  crews  and  passengers  into  slavery.  The 
possibilities  of  a  fleet  of  submarine  boats  in  possession  of 
an  outlaw  among  the  nations  are  not  a  pleasant  subject 
for  speculation.  One  of  the  great  questions  to  be  settled 
in  the  outcome  of  the  great  world  conflict  now  raging  is 
how  the  use  of  these  and  other  great  destructive  agencies 
can  be  controlled. 


Tlh©  Jfltlimey  B^s  vso  thi®  Trolley 


Three  or  four  years  ago  those  interested  in  street  rail- 
ways in  England  awoke  to  the  fact  that  the  motor  omni- 
bus had  become  a  very  serious  competitor  of  the  electric 
railway  car.  In  the  United  States  the  motor  omnibus  has 
come  into  extensive  use  in  country  districts,  especially  in 
regions  where  good  roads  were  available,  but  it  has  as 
yet  cut  no  important  figure  in  city  transportation.  In 
the  short  space  of  five  months,  however,  the  "jitney" -bus 
movement,  spreading  from  the  Pacific  to  the  Atlantic, 
has  for  the  first  time  aroused  the  street-railway  fraternity 
and  the  public  to  the  possibilities  of  this  new  means  of 
city-passenger  transportation. 

We  publish  elsewhere  in  this  issue  a  paper  on  the  jitney 
bus  read  last  month  at  the  meeting  of  the  Iowa  Street  & 
Interurban  Railway  Association.  The  author  of  the 
paper,  C.  I.  Palm,  concludes  that  the  operating  cost  of 
the  jitney  bus  is  too  great  for  it  to  long  continue  a  serious 
competitor  of  the  street  railway,  and  that  with  proper 
regulation  by  municipal  authorities  the  jitney  craze  will 
subside  as  ([uickly  as  it  came.  He  freely  admits,  how- 
ever, that  its  existence  is  a  very  serious  threat  to  the 
street-railway  business  and  that  the  motor  omnibus  with 
large  passenger  capacity  has  probably  a  future  in  city- 
transportation  service. 

Jlr.  Palm's  figures  on  the  cost  of  operation  of  jitney 
busses  are  worth  careful  study,  for,  admittedly,  the  ques- 
tion whether  the  jitney  has  come  to  stay  depends  more 
than  anything  else  on  whether  those  running  them  can 
make  the  business  profitable.  Mr.  Palm  estimates  that 
tlie  cost  of  running  a  Ford  car  100  miles  a  day,  not  in- 
cluding the  wages  of  the  driver  and  depreciation  on  the 
car,  is  3.7c.  per  mile.  This  compares  very  well  with  the 
figures  given  in  our  issue  of  Apr.  22,  191 T),  p.  769,  as  the 
result  of  experience  with  three  cars  u.-^ed  on  road-super- 
vision work  in  the  South.  The  average  expense  for  the 
lliree  ears  run  tliere  was  3.9  tc.  ]ier  mile  run. 

Included  in  Mr.  Palm's  figures  is  an  item  of  Ic.  per 
mile  for  repairs,  storage,  supplies,  etc.  This  is  a  charge 
of  $1  a  day  if  the  car  averages  100  miles  per  day.  It  is 
doubtful  if  the  average  jitney  owner  who  keeps  his  car 
in  an  unused  stable  or  in  a  cheap  portable  garage  and 
makes  nearly  all  tlic  repairs  himself  spends  anything  like 
$1  a  day  for  tiicse  items. 


Mav  i.t.  imr) 
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It  is  ill  cominitiiii,'  tlic  I'linim^'  caiiiicily,  liowcxcr.  tliiit 
Mr.  Palm's  (li'moiistnilioii  lliat  tlic  jitiu-v  owner  is  ii|) 
njiaiiist  a  losing;  f,'aiiu'  seems  lo  us  most  tiefcelive.  lie 
<H»n>|>utes  tliat  for  a  Konl  ear  seating,'  four  passonjjers  tii(! 
oporatinj,'  tost  will  etpial  l.TSe.  |)er  |>asseiit;er  seat  i)er 
niilo.  n>it  miinero\is  o])ernlois  of  jitiiev  busses  in  the 
West  have  had  Kord  and  oilier  pleasure  cars  transformed 
by  the  suhstitution  of  an  omiiilms  hody  so  as  to  carry 
eight  tir  (en  passeni^iM-s.  In  any  city  liavinfx  easy  street 
prailos  such  a  transformation  is  feasiiile  witliout  inlei- 
forinfi  much  wilii  (he  speed  of  the  ear.  With  a  car  cnriy- 
ing  eijrlit  pa.s.sen<:ers.  the  cost  per  passenj^er  .seat  mile 
becomes  only  O.SDe. 

Mr.  I'alm  assumes  an  avera<;e  im.ssciifjer  tri))  of  v''/; 
inilos.  .\t  this  rate,  when  the  Ims  can  averajjo  a  liaif- 
dozoii  im-sseiifjers.  running:  1.")  miles  per  hour,  its  earnings 
will  ninount  to  $1.80  per  hour,  or  a  profit  of  T.'ic.  an  iiour 
above  the  oporatiufi  cost  of  $1.05  per  hour  assumed  hy 
Mr.  Palm,  in  which  ojieratinfi  cost  there  was  included 
nages  of  $3  per  day  for  the  driver.  This  at  once  trans- 
forms the  jitnoy-bus  business  into  something  exceedingly 
attractive  to  the  average  mechanic  or  street-railway  man 
or  clerk  who  has  saved  enough  money  to  buy  a  second- 
hand motor  car  and  ]nit  an  omnibus  body  upon  it.  It  is, 
moreover,  not  to  be  supposed  that  the  jitney-bus  drivers 
are  going  to  handle  the  unprofitable  long-distance  traflic 
into  the  remote  suburbs.  They  will  let  the  street  railways 
handle  that.  Tiie  jitney  drivers  choose  their  route  where 
the  trafhc  is  heaviest  and  will  run  no  further  away  from 
the  centers  than  they  can  obtain  paying  pa.ssengers. 

In  most  cities  there  are  routes  whicli  are  not  now  served 
by  street  railways  where  protital)le  traHic  can  be  obtained 
for  motor-bus  lines.  On  Broad  St.,  in  Philadelphia,  for 
example,  a  large  number  of  jitney  busses  have  been  started 
within  the  past  few  weeks.  At  the  rush  hour  in  the  even- 
ing the  City  Hall  plaza  is  said  to  be  crowded  with  pas- 
sengers waiting  for  a  ])lace  on  the  busses. 

It  must  be  remembered  that  to  hundreds  of  thousands 
of  people,  automobile  riding  still  has  the  attraction  of 
novelty.  Even  though  a  jitney  bus  is  not  a  limousine,  it  is 
apt  to  be  more  comfortable  for  its  passengers,  in  ])leasant 
weather  at  least,  than  the  average  street-railway  car  at  the 
rush  hour. 

In  many  cities,  as  Mr.  Palm  ])oints  out,  the  jitney  busi- 
ness has  been  overdone.  It  is  doubtless  for  this  reason 
that  the  number  of  jitneys  iu  Los  Angeles  is  said  to  have 
dropped  from  1200  to  700.  The  jitneys  are  competing 
with  one  another  at  the  same  time  that  they  arc  competing 
with  the  street  railways.  It  will  he  agreed  also  that  the 
motor  omnibus  and  not  the  second-hand  pleasure  car  is 
likely  to  be  the  serious  competitor  of  the  electric  street 
railway  in  the  future. 

We  puhli.shed  a  year  or  so  ago  figures  of  cost  of  opera- 
tion of  motor  omnil)uses  in  London,  showing  a  total  oper- 
ating cost,  including  wages  of  driver  and  conductor,  of 
only  l-l-  to  17c.  ])er  mile.  While  the.se  costs  are  influenced 
by  the  low  rate  of  wages  prevalent  in  England,  it  is  to  be 
remembered  on  the  other  hand  that  the  cost  of  gasoline 
is  much  higher  there  than  in  the  United  States.  The  City 
of  York,  England,  as  we  reported  in  a  recent  issue,  lias 
e.stablished  a  line  of  electric  omnibuses,  which  are  .so 
simple  to  manage  that  the  driver  is  able  to  collect  fares 
also,  the  entrance  door  being  beside  him  at  the  front. 
Thus  the  wages  of  the  conductor  are  saved  and  operating 
expenses  are  kept  low. 


Mr.  I'niiii  c\|>resses  the  opinion  llial  Ihc  motor  litis  is 
ill  the  future  to  be  the  ilr  lii.n;  sys'  'in  of  public  street 
Iraiisportalion.  carrying  passengerH  who  are  willing  to  jmy 
a  higher  fare  tluiii  ."ic  for  tlu!  sake  of  greater  coiiifort  and 
speed. 

Tlie  figures  above  (pioled,  however,  show  that  if  the 
motor  bus  can  secure  passengers  enough,  it  iicjod  charge  no 
more  than  ."ic.  to  make  its  o|ieratioii  profitable.  The 
motor-biis  operators  will,  of  <-ourse,  do  whatever  yieldK 
liiciii  llie  most  jirofit.  if  they  can  do  a  better  business 
on  .■)('.  fares  than  on  10c.,  they  will  not  keep  up  their 
price  because  of  consideration  for  the  street-railway  com- 
panies. 

That  the  moior-omnibus  business  should  be  subjected  to 
municipal  regulation  will  be  generally  agreed.  Bonds  to 
insure  responsiliility  in  case  of  accident  are  already  re- 
(|iiired  in  a  numlier  of  cities,  and  operators  should  he 
re(|uired  to  have  .some  certificate  of  competency.  The 
street-railway  companies  in  some  cities  are  seeking  to  add 
to  this  a  heavy  car-licen.se  fee,  as  a  means  of  di.scouraging 
these  competitors ;  but  is  doubtful  if  measures  of  this  sort 
will  attain  much  success.  The  new  mode  of  transporta- 
tion is  popular  with  the  public,  and  any  attempt  to  throt- 
tle it  by  unfair  measures  is  likely  to  react  again.st  the 
street-railway  companies. 


Througli  the  courtesy  of  Gen.  George  W.  Goethals,  we 
are  able  to  present  in  this  issue  of  Exgixeeiuxg  Xews 
the  first  authoritative  and  complete  account  of  the  failure 
under  test  load  of  one  of  the  iloating  cranes  purchased 
for  the  Panama  Canal,  pre])ared  by  Civil  Engineer  Cooke, 
U.  S.  X.,  a  member  of  the  Panama  Canal  staff.  Xot  since 
the  fall  of  the  Quebec  bridge  has  an  accident  occurred  of 
such  interest  and  importance  to  the  structural  engineer. 

The  crane  that  failed,  while  as  large  as  any  in  existence, 
was  of  approximately  the  same  size  and  capacity  as  a  num- 
ber of  others  that  have  been  in  use  for  several  years.  The 
German  builders  of  this  crane  have  had  probably  the  wid- 
est experience  of  any  firm  in  the  world  in  the  construction 
of  very  large  floating  cranes.  The  crane  is  a  type  of  en- 
gineering structure  in  which  it  is  possible  to  compute  the 
stresses  with  greater  accuracy  and  certainty  than  in  al- 
most any  other  structure  wiiich  the  engineer  builds.  A 
railway  or  highway  bridge,  in  comparison,  is  subjected  to 
impact  forces  from  the  passage  of  loads  at  high  speed, 
concerning  which  there  is  admittedly  a  considerable  fac- 
tor of  uncertainty. 

Again,  what  stronger  assurance  could  one  have  of  ac- 
curate work  in  design  and  sound  work  in  construction 
than  the  knowledge  that  the  work  had  been  executed  by  a 
German  firm  of  such  large  experience  and  international 
reputation?  Americans  have  at  times  criticized  German 
engineering  for  the  great  attention  paid  to  theoretical 
studies  and  investigations.  Certainly,  then,  one  would  feel 
every  assurance  that  structural  work  executed  by  a  first- 
class  German  firm  would  have  a  sufficient  margin  of 
strength  in  all  members  where  the  stresses  were  capable  of 
exact  computation. 

There  was  as  little  reason,  therefore,  to  doubt  the  abil- 
ity of  the  Panama  crane  to  handle  sufelv  its  test  load  as 
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there  was  to  distrust  the  streiijith  of  the  ^lanliattan  bridge 
or  the  steel  framework  of  tlio  Woolworth  Building.  Yet, 
in  the  face  of  all  these  facts,  when  the  first  German  crane 
for  the  Panama  canal,  the  "Ajax,"  was  set  to  lifting  the 
contract  test  load,  "20%  in  excess  of  its  rated  capacity  at 
extreme  reach  and  when  the  heavy  weight  of  134  tons  sus- 
pended 82  ft.  beyond  the  fender  was  raised  fi  ft.  off  the 
ground,  the  overhanging  jib  slowly  crumpled  and  dropped 
its  load  to  the  ground,  and  then  the  jib  itself  fell  on  the 
wharf  a  shapeless,  twisted  wreck. 

It  is  doubtless  because  no  person  was  killed  or  injured 
in  the  wreck  that  details  of  the  accident  did  not  get  into 
the  newspapers,  so  that  instead  of  the  story  being  told 
piecemeal  to  the  engineering  profession  it  can  now  be 
presented  complete,  after  full  investigation  into  the  causes 
which  brought  about  the  accident. 

The  structural  engineer  will  need  only  a  brief  examina- 
tion of  the  photographs  and  drawings  accompanying  Civil 
Engineer  Cooke's  account  of  the  accident  to  perceive  at 
once  the  close  similarity  between  the  causes  of  the  Panama 
crane  failure  and  the  causes  of  the  Quebec  bridge  failure. 
Summed  up  in  few  words,  the  verdict  in  each  case  is  lack 
of  stiffness  in  large  compression  members. 

It  was,  of  course,  a  very  different  type  of  compression 
member  that  failed  at  Panama  from  the  huge  box  that 
formed  the  compression  chord  of  the  Quebec  bridge,  but 
the  initial  failure  which  occurred  in  strut  29,  like  the 
initial  failure  in  chord  AOL  of  the  Quebec  bridge,  was 
due  to  inherent  lack  of  stiffness.  This  at  least  is  the  con- 
clusion of  the  engineers  who  have  given  long  and  pains- 
taking study  to  the  causes  of  the  failure. 

It  is  fair  to  say  at  this  point  that  the  German  builders 
of  the  crane  do  not  share  the  opinion  that  there  was  lack 
of  stiffness  in  compression  member  29.  Their  claim  is 
that  in  the  previous  use  of  the  "Ajax"  to  hoist  the  wreck 
of  a  drill-barge,  the  full  load  was  for  a  time  carried  on 
only  one  of  the  two  lifting  hooks  of  the  crane,*  and  this 
put  nearly  the  whole  load  on  one  truss  of  the  jib.  This, 
it  is  thought,  subjected  parts  of  the  jib  to  stres.ses  greater 
than  they  were  designed  for,  and  it  is  suggested  that  the 
overstressing  on  that  occasion  started  the  failure  which 
was  completed  when  the  test  load  was  applied. 

It  seems  to  us,  however,  that  the  shearing  of  the  rivets 
of  the  lattice  bars  that  held  together  and  braced  the  two 
parts  of  strut  29  is  sufficient  indication  that  these  connec- 
tions were  not  strong  enough  to  perform  their  duty.  Many 
of  the  readers  of  Exoineerin'o  Xews  will  recall  the  ex- 
tended discussion  on  the  stresses  in  lattice  bars  and  lat- 
tice-bar connections  which  was  carried  on  in  this  journal 
following  the  failure  of  the  Quebec  bridge.  It  is  very 
likely  the  case  that  German  structural  designers  did  not 
benefit  i)y  these  extended  studies  concerning  the  stresses 
in  com[)rcssion  mend)ers,  as  did  their  American  i)rethreii 
at  that  time. 

Others  also  may  have  failed  to  draw  full  instruction 
from  the  Quebec  collapse.  The  buihlers  of  the  crane  in- 
form us  that  tlie  latti<ing  of  this  member  was  put  in  at  the 
request  of  the  Panama  Canal  and  that  the  buililer's  inten- 
tion was  to  provide  transversf  battriis  or  tieplates  at  inter- 
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vals.  instead  of  latticing.  If  this  be  true,  and  if  the 
Panama  Canal,  after  asking  that  lattice  be  substituted  for 
battens, -approved  the  detail  drawings  of  the  lattice,  and 
therewith  approved  the  one-rivet  lattice  connection,  then 
the  Canal  engineers  will  bear  a  part  of  the  blame  for 
the  latticing  that  proved  to  be  deficient  and  allowed  the 
heel-strut  to  buckle. 

And  now,  turning  from  the  general  aspects  of  the  case 
to  the  definite  calculable  elements  of  the  accident,  we  find 
that  a  most  important  deduction  can  be  made  in  regard  to 
proper  provision  of  transverse  strength  in  columns.  After 
the  Quebec  failure  it  became  good  practice  to  specify  for 
very  large  compression  members,  that  they  must  be  able  to 
carr\'  a  transverse  shear  equal  to  a  certain  fraction  of 
their  longitudinal  load — usually  2  to  3%.  In  ordinary 
bridge  specifications  it  is  not  necessary  to  deal  with  this 
feature.  Still,  we  find  in  the  specifications  of  the  New 
York  Central  Lines — one  of  the  most  thorough  among 
railway-bridge  specifications — a  clause  on  latticing  of 
columns,  that  calls  for  a  transverse  strength  substan- 
tially equal  to  21/2%  of  the  longitudinal  load.  U.  S. 
Government  specifications,  we  believe,  have  in  some  cases 
fixed  the  ratio  at  2%.  How  do  these  figures  bear  on  the 
failure  of  the  crane  "Ajax"  ? 

With  a  sectional  area  of  48.1  sq.in.,  the  heel-strut  of  the 
"Ajax"  was  designed  to  bear  a  maximum  compression  of 
about  577,000  lb.  The  two  planes  of  lattice  of  the  strut, 
each  with  one  -^i'in.  rivet,  would  ordinarily  be  credited 
with  a  safe  working  strength  of  9000  lb. ;  in  other  words, 
if  the  strut  had  to  resist  a  transverse  shear  of  9000  lb.,  or 
l.(!^  of  the  maximum  longitudinal  load,  the  latticing 
would  have  been  called  adequate.  \"et  this  lattice  failed. 
Plainly,  it  would  not  have  been  satisfactory  if  the  design- 
ers had  provided  lateral  strength  for  2%  of  the  longitud- 
inal load,  or  even  214%,  as  the  Xew  Y'ork  Central  re- 
(piires.  For  even  in  the  latter  case  the  lattice  would  have 
iiad  a  margin  of  strength  of  only  56%  above  its  failure 
point,  whereas  we  usually  provide  a  safety-margin  of  at 
least  150%   in  structural  parts. 

To  give  a  margin  of  150%  (equivalent  to  a  factor-of- 
safety  of  214)  the  latticing  would  have  had  to  be  designed 
for  a  transverse  force  of  214  X  1.6%,  or  4%  of  the  longi- 
tudinal load  on  the  strut.*  This  shows  that  our  highest 
specifications  for  transverse  strength  of  columns  are  at 
least  one-third  too  low. 

Doubtless,  some  regard  must  be  had  to  the  fact  that 
this  heel-strut  of  the  Panama  crane  was  a  very  unusual 
column.  It  was  not  braced  at  its  upi)er  end,  except  by  a 
pin  attachment  to  another  strut  and  to  the  main  i)ulling 
link.  Conditions  favored  its  lateral  deflection,  and  any 
deflection  would  produce  a  transverse  component,  stress- 
ing the  lattice  and  its  rivets  correspondingly.  Ordinarily, 
struts  in  structural  work  are  not  so  unfavorably  arrangctl. 

While  this  fact  may  modify  the  conclusion  above  iiuli- 
cated,  namely,  that  a  transverse-strength  provision  of  at 
least  \'/,  .seems  to  be  necessary,  yet  the  amount  of  such 
luodillcation  can  hardly  be  estimated.  The  .safe  coiir.sc  1- 
1(1  iiiiikc  latticing  strung  enough  for  IV<  of  the  colunui 
load. 

*Stlll  hiKhpr  porrpntaKes  are  found  If  the  probable  ultimate 
HhearlriK  Htrnijcth  of  the  rivets  In  taken  Into  ui'count.  The 
lattlce-rlvetH  were  streMsed  exactly  to  their  ultimate  HtrenKth 
—  they  held  for  a  time,  but  then  failed  lit  a  Hllnht  .ll.xturb- 
unce.  Their  HtreiiKth,  at  :ir.,0(lO  lb.  per  H<|.ln. — a  low  estimate 
-WHM  .'11,0110  III  (for  the  two  rlvetHl.  The  total  longitudinal 
Hlcedii  III  the  Ml  rut  WHH  i\liout  fiTT.OOO  lb.  The  traiiHverMe  whcar, 
therefore,   wan   nearly   (<%',',    of   the   load. 
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DesigH^  of  R.eiii:&forcedl-Coimcirete 
Stanvdlpipes 

Sir  In  Ms-oiNKKitiNO  N'kws.  A|ir.  'i'.K  lIM'i.  tlicrc  is  a 
foiulriisotl  liistiuv  ol'  tlic  Attlclioro  staiidpiiH'  and  alsii  a 
letter  from  \j.  .1.  Menscli,  ol"  t'liicaiio.  (•umiiieiitinjr  upon 
its  tlesi;:;!!  and  coiistnittion.  1  am  ;,dad  tliat  Mr.  MenscIi  is 
directiiii:  attention  to  tlie  fact  that  it"  many  of  tlicse  coii- 
;eto  standpipes  have  not  l)een  water-ti^dit  tlie  leakinj;'  is 
ilie  inevitahle  eonsetinonee  of  the  design.  I  Ijecame  in- 
terested in  the  eonstruction  of  rein  forced-concrete  reser- 
voirs at  ahont  tlie  time  the  Attlehoro  stand])iiie  was  l)ein<j 
erected.  While  I  had  no  connection  with  tlie  huildiiifjf 
of  it.  I  was  in  possession  of  coiisiderahle  information  rc- 
jrnrdinjr  it  and  was  familiar  with  the  details  of  the  design. 
From  my  own  study  of  the  question  at  that  time  I  arrived 
at  conclusions  conformiiiii'  to  those  set  forth  by  Mr. 
Menseh. 

In  \9\0  I  submitted  to  the  annual  meeting  of  the 
American  Gas  Institute  a  discussion  on  tanks  for  gas 
holders,  in  which  concrete  tanks  are  di.scussed.  When  I 
wrote  that  discussion  the  Attlehoro  standpipo  was  one  of 
the  reinforced-ioncrete  reservoirs  in  my  mind.  The  paper 
contains  a  diagram  illustrating  my  conception  of  the  de- 
formation of  a  masonry  tank;  although  Mr.  Mensch's  il- 
lustration and  my  own  are  pictorially  dilferent,  it  is  evi- 
dent that  our  analyses  are  identical. 

While  the  truths  presented  by  Mr.  .Menseh  should  be 
disseminated.  I  am  a  little  skeptical  as  to  their  reception, 
for  I  have  had  some  contact  with  engineers  promoting  re- 
inforced-concrete  construction,  and  I  know  that  they  fre- 
quently meet  conditions  in  which  they  can  only  spell  out 
economy  or  advantage  for  that  type  of  construction  by  re- 
sorting to  the  fallacies  condemned  by  Mr.  Menseh. 

I  have  in  my  possession  several  designs  for  large  reser- 
voirs proposed  by  some  of  the  prominent  engineers  in  this 
country  engaged  in  reinforced-concrete  construction.  It 
is  appalling  to  think  that  they  actually  urged  the  invest- 
ment of  large  sums  of  money  in  structures  designed  in 
defiance  of  the  fundamental  jirinciples  of  mechanics.  If 
tanks  had  ever  been  built  from  these  designs,  they  most 
certainly  would  have  deteriorated  rapidly.  We  cannot 
defy  the  laws  of  creation  and  get  away  with  it. 

To  avoid  misunderstanding,  let  me  say  in  closing  that  I 
believe  in  reiuforced-coucrete  construction — where  it  be- 
longs. 

Hei!I!?:i!T  \V.  AuacH, 
Consolidated  Gas  Co. 

4  Irving  PI.,  New  York  City. 


Sir — The  writer,  who  is  both  the  designer  and  builder 
of  the  standpipes  at  Attlehoro,  Ma.ss.,  and  Westerly,  R.  I., 
has  read  very  carefully  in  your  issue  of  Apr.  29  the  arti- 
cles on  the  Attlehoro  standpipe. 

In  the  history  there  are  two  slight  points  which  the 
writer  wishes  to  comment  upon.  First,  at  the  end  of  the 
fourth  paragraph  from  the  beginning  of  the  article  you 


imply  that  there  was  a  movement  of  the  steel  in  the  forniK 
when  the  concrete  was  i)laced.  Permit  nu;  to  say  that  tlnr 
reinforcing  bars  were  ly^  in.  diamrjier;  a  singh;  ring 
Weighed  (iver  !(()()  lb.,  and  was  siipportcMl  at  1/5  points 
around  the  circumference  in  a  very  rigid  manner.  l'»efore 
the  forms  were  in  place  it  was  ])()ssibl(,'  to  walk  up  the 
liars  like  on  the  rnngs  of  a  ladder  half  way  betwcfjn  the 
sii|ip()rts,  and  there  was  no  appreciable  movement. 

In  the  middle  of  the  ne.vt  paragraph  yon  state  that 
?nortar  was  forced  into  cavities  between  and  around  tin- 
clips  by  throwing  it  a  distance  of  1  to  o  ft.  The  repairs 
were  done  from  such  a  stage  as  is  shown  in  your  article. 
Figs.  2  and  13,  and  .so  you  will  see  it  was  impossible  for 
the  men  to  get  to  any  distance  to  throw  the  material.  It 
is  the  writer's  recollection  that  it  was  ajiplicd  in  tln' 
usual  method  of  plastering  work. 

It  is  the  writer's  opinion  from  observation  of  the  tank, 
after  it  had  been  put  into  service,  that  the  concrete  was 
forced  off  over  large  areas  outside  of  the  reinforcing 
hoops  by  water  which,  after  leaking  out  of  the  tank, 
reached  the  outer  line  of  hoops  and  was  deposited  in 
minute  pockets  close  to  the  .steel  caused  by  the  unecpial 
movement  between  the  steel  and  the  concrete.  This  water 
was  probably  sufficiently  near  the  surface  to  be  frozen  in 
c(dd  weather,  thus  expanding  the  pocket.  More  water 
followed  and  froze,  and  by  the  repetition  of  the  process  a 
line  of  cleavage  was  made  on  the  line  of  the  hoops,  where 
the  concrete  area  was  reduced  by  nearly  half.  As  concrete 
is  brittle,  a  crack  once  started  will  run  a  considerable  dis- 
tance; as  when  the  iceman  makes  a  slight  crack  in  a  block 
of  ice  with  his  chisel  the  crack  immediately  runs  through 
the  whole  cake,  splitting  it.  In  this  way  a  large  area  of 
concrete  would  be  split  off  at  some  distance  from  the 
source  of  leakage.  As  the  hoops  were  coupled  mechani- 
cally to  develop  more  than  their  working  stress,  irrespec- 
tive of  bond  with  concrete,  the  tank  was  in  no  way  struc- 
turally weakened  by  the  loss  of  this  finished  surface, 
although  its  appearance  was  impaired.  It  would  then  be 
like  a  wooden  tank  with  exposed  hoops  outside. 

After  the  tank  was  repaired  by  the  waterproof  mem- 
branous lining,  the  outside  could  have  readily  been  re- 
paired with  cement,  with  assurance  that  it  would  have 
remained  in  good  order,  with  very  much  less  expense  than 
has  been  put  into  the  brick  covering. 

The  working  stress  in  the  reinforcing  hoops  of 
the  Attlehoro  standpipe  was  taken  as  14,000  lb.  per 
sq.in.  There  is,  of  course,  some  variation  in  this  stre.«s, 
due  to  a  fixed  spacing  of  bars  for  a  height  of  about  31/2 
ft.  vertically.  At  the  very  bottom  the  actual  stress  is 
13,800  lb.  With  this  stress  the  lengthening  of  a  liuop  in 
the  whole  circumference  is  0.910  in.,  and  using  this 
elongation  and  a  modulus  of  elasticity  of  concrete  of 
2,000,000  11).  would  give  a  stress  in  the  concrete  of  1115 
lb.  per  sq.in.  Prof.  F.  E.  Turneaure  states  that  concrete 
cracks  when  the  stress  in  the  steel  is  .5000  11).  or  less.  Us- 
ing 5000-11).  stress  in  the  hoops  of  this  stand])ipe  would 
give  an  elongation  of  0.327  in.  The  difference  between 
this  elongation  and  that  at  14,000  lb.,  which  is  the  actual 
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stress  when  the  tank  is  full,  is  0.589  -n.,  or  we  may  expect 
the  concrete  to  be  stretched  more  than  i%-in.  in  the  whole 
circumference  beyond  the  point  at  which  it  will  crack;  and 
as  these  cracks  probably  are  concentrated  at  intervals 
rather  than  being  uniformly  distributed,  we  may  expect  in 
the  aggregate  cracks  amounting  to  -^^  in.,  and  some  of 
these  will  surely  be  large  enough  to  permit  leaks. 

At  Westerly  a  working  stress  at  the  bottom  of  the  tank 
of  6000  lb.  was  used,  which  increased  1000  lb.  for  each 
foot  in  height  until  a  stress  of  13,000  lb.  was  reached, 
which  was  used  for  the  rest  of  the  height.  This  lower 
stress  reduced  the  amount  of  leakage  at  the  bottom  of 
the  walls,  where  it  has  been  greatest  in  the  Attleboro  tank, 
and  the  leakage  as  a  whole  was  very  much  less  than  in  the 
other.  As  near  as  the  writer  was  able  to  estimate,  it  did 
not  exceed  two  quarts  in  24  hr.,  and  there  were  fewer  leaks 
in  joints  between  each  day's  work  than  there  were  through 
the  middle. 

In  observations  on  the  Attleboro  standpipe  it  appeared 
that  when  the  tank  was  filled  full  and  kept  practically 
full  the  leaks  which  appeared  at  the  bottom  gradually 
silted  up  and  became  almost  negligible,  but  when  there 
was  very  large  variation  in  the  head  of  water  the  cracks 
which  had  silted  up  were  broken  down  by  the  elasticity  of 


tiie  light  of  eleven  years  of  further  experience  I  do  noi 
know  lunv  to  use  any  more  care  than  was  then  used. 

The  radical  change  in  the  design  of  big  standpipes 
wliich  the  writer  would  recommend  is  to  recognize  the 
limitation  of  the  material,  namely,  that  concrete  is  rigid 
and  relatively  inelastic  and  therefore  ought  not  to  be  ex- 
pected to  stretch  and  resist  cracking  and  leaking.  In 
designing  a  future  standpipe,  the  writer  would  consider 
merely  structural  stability  as  in  the  case  of  a  building, 
and  use  no  greater  care  in  the  placing  of  reinforcement 
and  concrete,  and  without  reference  to  its  waterproofncss. 
Then  put  an  elastic  membranous  seal,  such  as  you  descriije 
was  used  by  F.  W.  Bird,  on  the  inside  as  a  waterproof 
liiung,  and  thus  a  tank  could  be  guaranteed  water-tight. 
The  saving  in  the  cost  of  labor  and  materials,  if  stability 
without  waterproofness  is  the  object,  would  save  enough 
money   to   more   than   pay  for  the   membranous   lining. 

Leon.\i{d  C.  Wason, 
President,  Aberthaw  Construction  Co.  , 

Boston,  Mass.,  May  6,  1915. 

[The  theory  of  eliminating  cracks  in  the  concrete  walls 
of  standpipes — and  consequently  the  leakage  through 
these  walls — by  restricting  the  steel  stresses  to  very  low 
values  was  fully  and  favoraljly  disiusscd  in  Engineering 
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Pkesext  Ai'peakaxce  of   Kkixfohied-Concrete   Standpipe,  Lexington,  Mass. 

(Views  show  four  "bolls"  from  12  tb  15  ft.  up  on  all  four  sides  of  standpipe;  many  other  slight  leaks;  standpipe. 
completed  two  years  ago,  has  never  been  full;  now  has  about  SO-ft.  head;  no  interior  lining;  inside  diameter  30  ft.,  helghf 
104   ft.  6  In.,  capacity  550,000  gal.) 

the  steel  compressing  them  as  the  jjre.ssure  of  water  fell. 
During  the  summer  time,  in  the  early  days  of  the  tank, 
the  variation  in  head  was  as  great  as  40  ft.  per  day. 
Therefore  the  cracks  had  no  opportunity  to  silt  up  and 
remain  tight. 

You  state  ".  .  .  that  ten  years  ago  engineers  and 
contractors  did  not  consider  it  worth  while  to  bestow  that 
scrniuiloiis  study  on  materials,  mixing  and  placing,  that 
it  is  now  realized  can  alone  ])roduce  dense  concrete,  water- 
tight under  high  heads."  I'ermit  me  to  call  your  atten- 
tion to  a  paper  entitled  "Reinforced-Conorete  Standpipe," 
presented  to  tlu;  American  S((ciety  of  Civil  Engineers, 
Paper  Xo.  1213,  apjiearing  in  the  "Transactioii.s"  of  V^o). 
71,  p.  375,  year  1911,  written  !)y  \V.  W.  Cliirord,  describ- 
ing the  metliofls  of  analyzing  materials  in  coiuuK'tion  with 
the  Westerly  stand[)ipe.  Mr.  Clifford  was  timekeeper  and 
engiiKjer  of  the  jol)  under  tlu;  direction  of  the  writer,  and 
lie  followed  the  writer's  instructions  and  used  the  method 
and  the  .snm(!  apparatus  that  had  been  previously  u.'^ed  on 
the  AtMeborri  standpoint.  T  think  you  will  agree  that  the 
inethods  imcrl  in  this  were  painstaking  iirid  tlioroiigli.     In 


Xews  four  years  ago  in  commenting  upon  a  paper  entitled 
"A  Xew  Theory  for  the  Design  of  Reinforced-Concrete 
Reservoirs,"  presented  to  the  Boston  Society  of  Civil  En- 
gineers by  H.  B.  Andrews.  Any  reference  to  that  theory 
was  avoided  in  our  recent  editorial  discussion  because  two 
of  the  latest  high  standpipes  designed  according  to  that 
theory  show  leakage  in  nu)re  or  less  aggravated  form  (see 
accompanying  views  of  the  Lexington  standpipe).  It  was 
j)recis(>!y  for  this  reason  that  we  advocated  a  comparative 
analysis  of  methods  and  results  in  existing  standpipes,  .xo 
tiiat,  if  po.ssible,  the  proper  relation  between  theory  and 
])erforniance  might  be  studied. 

As  Mr.  Wa.son  ])oints  out  and  as  Mr.  Clifford's  pai>er 
shows,  in  the  Attleboro  standi)ipe  the  greatest  care  was 
taken  to  insure  the  ))roper  gradation  of  aggregate,  but  we 
still  insist  that  in  1905  the  testing  of  aggregate  was  not 
nearly  so  fine  an  art  as  it  is  today,  when  gradation  is  only 
one  of  tlie  many  elaborate  tests  sonu^  engineers  recom- 
mend and  practice.  Whether  these  added  precautions 
gnarantce  a  better  concrete  is  perhaps  another  matter. — 
KniToii.  I 
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Hi^lh-Prea»\uire   SfteeMnm   Teat   for 
Portlaimdl    Cemmeirad* 


\\\  \i. 


Whit    \M.    II.    A.    Dwisf 


'I'lii'  \isi'  ol'  iiitrli-prcssiiic  .--liimi  as  a  iiifiiiis  of  dftfriiiiii- 
uil;  till'  souiiiliu'ss  and  cfmi'iitiiii;  «|iialily  of  |)ortIaii(l  iv- 
liuMit  was  advdcati'tl  as  i-arly  as  |.S,S()  Uy  Ixitli  Micliaclis  and 
Erdim'iifjtT.  It  has  lu'cn  rt'toiimu'iidcil  and  used  hy  ollicrs 
from  time  to  tinu>  until  ri'iciitly.  wiicn  a  f<iiiii  of  tliis  test 
was  ndvoiati'd  and  introduced  into  siu'cilications  for  ilu! 
jnm'liaso  of  portland  cfnn-nt.  as  tlie  Force  Autoclave 
Tost. I  ^lany  brands  of  American  cement  would  not 
n'gularly  meet  the  reciuiremeiits  of  this  test,  and  its  re- 
cent introduction  led  to  a  controversy  between  cement 
manufacturers  and  consumers.  The  nnmufacturers  of 
jiortland  cement  contended  that  this  test  was  an  abnormal 
one  and  that  the  liehaxior  of  a  cement  when  so  exposed 
was  no  criterion  of  its  ultiniate  behavior  as  normally  used 
in  eonciTte.  Furthermore,  it  was  su<;frested  that  this  test 
Ik'  introduced  into  tiie  United  States  (iovernment  speci- 
fications for  Portland  cement  and  it  was  for  these  reasons 
that  an  investif,Mition  of  the  value  of  the  hiiih-prc.ssure 
.steam  test  was  undertaken. 

Tiiis  investigation  included  a  study  of  the  physical 
properties  of  cements  that  were  sound  after  exposure  in 
high-pvessure  steam  and  cements  that  failed  to  meet  the 
requirements  of  this  test.  Tests  were  made  of  the  tensile 
and  compressive  strength  in  mortars,  compressive  strength 
in  concretes  and  the  linear  change  of  neat-cement  prisms 
stored  in  air,  in  water,  and  treated  in  liigh-pre.ssure  steam. 

The  qualitative  liigh-pressure  steam  test  consisted  of 
subjecting  a  pat  of  neat  cement,  after  storing  for  the  first 
24  hr.  in  a  damp  closet,  to  steam  at  a  pressure  of  ;500  lb. 
per  sq.in.  for  one  hour  in  a  steam-tight  boiler,  the  total 
time  in  the  boiler  being  three  hours.  A  cement  was  said 
to  have  passed  this  test  if  the  pat  was  hard  and  sound 
when  examined  after  this  treatment.  The  quantitative 
high-pressure  steam  test  consisted  of  molding  six  neat- 
eement  briquettes,  storing  them  24  hr.  in  a  damp  closet, 
then  treating  three  of  them  in  steam  at  300  lb.  pres- 
sure for  one  hour  in  a  i^eam-tight  boiler,  the  total  time 
in  the  boiler  being  three  hours.  The  six  briquettes  were 
then  broken  in  a  cement-testing  machine,  and  a  cement 
was  said  to  pass  the  high-pressure  steam  test  if  the  treated 
briquettes  showed  higher  tensile  strength  than  the  un- 
treated. 

Eighteen  2-bbl.  sami)les  of  cement,  composed  of  seven 
different  brands,  were  oirtained  for  testing  in  concrete. 
The  cement  of  some  of  these  samples  passed  the  high- 
pressure  steam  test  and  the  cement  of  other  samples  did 
not.  The  concretes  prepared  from  these  cements  liave 
been  normally  exposed  to  the  atmos]ihere  for  two  years  or 
more  and  tested  for  compressive  strength  from  time  to 
time.  Sufficient  specimens  were  prej)ared  to  continue  the 
tests  for  ten  years. 

The  following  is  a  brief  summary  of  the  results  of  this 
invostiffation : 


•Abstract  of  Technologic  Paper  No.  47,  U.  S.  Bureau  of 
.Standards,  entitled  "On  the  Value  of  the  High  Pressure  Steam 
Test  of  Portland  Cement." 

tU.  S.  Bureau  of  Standards,  Washington,  D.  C. 

tSee  references  in  "Engineering  News."  as  follows:  June 
IS,  1912,  pp.  1111,  1136;  Aug.  8,  1912,  p.  263;  Aug.  29,  1912. 
P.  408;  July  3,  1913  p.  40;  July  10.  1913,  p.  82;  Aug.  7,  1913, 
P  272:  Feb.  19,  1^14,  p.  426;  Mar.  5.  1914,  p.  C2S;  July  9.  1914. 
pp.   100.   104. 


TIk'  gciicial  soundness  tests  show  that  houw.  cements 
mi.vcd  neat,  which  ai'e  sound  n<'cording  to  the  standard 
atmospheric  steam  test,  but  un.'^oiind  in  high-prcssiirc 
slcani  exhibit  signs  of  unsouinlm^ss  when  stored  under  iior- 
iiinl  conditions  in  dry  air.  This  un.soundnoss  may  rcqiiiri' 
nine  months  or  more  to  develop  in  neat-c(!mcnt  specimens. 

'I'he  strength  tests  of  mortars  and  concreteH  fail 
to  show  any  dilfcrcnce  in  the  ccmcntin'r  fpnility  of  (cmiMits 
that  pa.ss  the  high-pressure  sir'ani  test  and  those  thai  fail 
to  meet  th(!  rccpiircmcnts  of  this  test. 

There  is  but  small  dili'crcncc,  if  any,  in  the  liiii;ir 
cliiuigc  of  prisms  made  of  cement  that  |)asscH  the  high- 
prcssur(!  steam  test  and  ])risms  mad(!  of  cement  that  fails 
to  meet  the  rc(iuircMicnls  of  this  test  wlictJKjr  stoicd  in 
air  or  water. 

Of  a  total  nund)cr  of  ."jI  brands  of  ])ortland  cement 
tested,  tO'/c  passed  the  high-pre.<sure  steam  test. 

Cements  normally  unsound  in  tlie  atiiKjspheric  or  high- 
pressure  steam  tests  will  generally  be  found  to  be  more 
sound  if  the  coarser  particles  are  removed.  While  fine- 
ness is  not  essential  to  soundness,  it  appears  usually  to  be 
the  coar.se  particles  of  a  normally  unsounil  cement  that 
cause  the  expansive  action  resulting  in  cracking  and  dis- 
integration of  the  hardened  cement  in  the  accelerated  tests 
of  .soundness. 

A  cement  originally  unsound  in  the  high-pressure  steam 
test  will  usually  be  found  .sound  if  exposed  to  this  te.st 
after  aging  from  two  to  six  months. 

The  following  conclusions  are  drawn  from  the  results 
obtained : 

1.  The  high-pressure  .steam  te.st  should  be  made  on  all 
cements  that  are  to  be  incorporated  in  (rement  mortar 
or  concrete  products  that  are  to  be  cured  in  .steam  at  pres- 
sures above  atmospheric. 

2.  The  liigh-pre.ssure  steam  test  may  be  of  value  as 
forecasting  the  behavior  of  neat  cement  or  a  very  rich 
morl  .r  when  ex])o.sed  under  normal  conditions  in  dry 
air,  but  it  does  not  forecast  the  behavior  of  cements  in 
concrete  as  normally  expo.sed. 

.3.  Cement  passing  the  high-pressure  steflm  test  is 
not  superior  in  cementing  quality,  as  determined  from 
the  compressive  strength  of  concretes,  to  cement  that  fails 
in  this  te.-^t. 

4.  Cement  pa.'^sing  the  high-pressure  .steam  te.st  does 
not  make  more  permanent  or  durable  concrete  than  ce- 
ment which  meets  the  requirements  of  the  standard  speci- 
fication, but  fails  in  this  test. 

5.  Cement  failing  to  pass  the  standard-specification 
atmospheric  steam  test,  but  meeting  the  other  require- 
ments of  the  standard  specifications,  shows  in  some  in- 
stances a  normal  strength  in  concrete. 

6.  For  practical  work  under  normal  conditions  of 
construction,  the  results  of  this  investigation  fail  to  show 
that  the  high-pressure  steam  test  is  of  value  as  a  means 
of  determining  the  ultimate  .soundness  of  concrete. 

state  Ownership  of  Railway  Freight  Terminals  in  Boston 
and  vicinity  is  proposed  by  a  bill  now  before  the  Massachu- 
setts Legislature.  The  bill  is  said  to  have  the  backing  of 
Mayor  Curley,  of  Boston,  and  provides  that  a  state-owned 
company  may  acquire  and  operate  all  freight  terminals  in  a 
zone  within  !.'>  miles  of  the  capitol.  The  business  would  be 
handled  by  a  board  of  directors  named  in  the  bill,  the  vacan- 
cies to  be  filled  by  the  governor.  All  property  leased  would 
be  rented  on  the  basis  of  iVz^/i  of  appraised  valuation,  and 
taxes  would  be  paid  as  if  privately  owned.  A  bond  issue  for 
$5,000,000  is  authorized  to  finance  the  company,  the  bonds  to 
be  guaranteed  by  the  state. 
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An  important  point  for  eon^^ideration  in  the  design  of 
shipping  piers,  warehouses,  freight  houses,  etc.,  is  the  best 
paving  material  to  be  used  for  the  driveways  and  floors. 
In  the  former  case,  there  is  heavy  team  traffic  to  be  con- 
sidered, while  in  the  latter  case  the  traffic  consists  largely 
of  liand  trucks,  but  the  service  may  be  very  severe  upon 
the  flooring.  A  similar  consideration,  but  under  rather 
different  conditions,  occurs  in  connection  with  the  floors 
of  commercial  garages,  wagon  sheds,  fire-engine  stations, 
etc.,  where  there  is  frequent  movement  of  heavy  motor 
vehicles  or  horse-drawn  vehicles. 

AVe  have  made  inquirj-  as  to  practice  and  experience 
in  paving  for  these  particular  conditions,  and  the  infor- 
mation obtained  is  given  below : 

P.wiNG  FOR  Piers  and  Warehouses 
Chicago,  III. — The  new  municipal  pier,  now  under 
construction,  will  have  a  central  roadway,  80  ft.  wide, 
paved  with  granite  blocks.     There  will  be  four  tracks  in 


foundation.  If  there  is  not  sufficient  traffic  to  keep  the 
asphalt  more  or  less  rolled,  vitrified  brick  paving  would 
be  preferred.  If  Belgian  blocks  are  used,  it  is  hard  to 
keep  the  paving  clean  and  well  drained  unless  given  a 
good  crown. 

As  to  the  floors  of  dock  sheds  and  warehouses,  concrete 
with  a  patented  topping  has  given  good  results.  The 
stevedores,  however,  object  to  it,  as  it  is  hard  on  their 
feet  in  trucking.  In  some  cases  where  heavy  steel  mem- 
bers, rails,  etc.,  are  unloaded  on  the  floor,  the  surface 
becomes  chipped.  But  this  is  restricted  to  particular 
parts  of  the  floor  where  materials  of  this  kind  might  be 
unloaded,  and  as  the  paving  can  be  repaired  readily  at 
moderate  cost,  this  objection  is  not  sufficient  to  condemn 
the  material.  On  the  upper  floors  of  warehouses,  the  best 
results  have  been  obtained  with  flooring  of  No.  1  maple. 
This  is  somewhat  expensive,  but  it  gives  a  hard,  sniooth 
surface,  is  easy  for  trucking,  and  is  very  durable.  0.  F. 
Lackey  is  Harbor  Engineer. 

Philadelphia,  Pexx. — A  number  of  different  kinds 
of  paving  have  been  tried  on  piers  in  the  last  few  years, 


WoodBlock 


Cement 
Cushion 


Galvanized  Wire-' 


Floor  Coxstructiox  and  Pavixg  for  Piers  at 

Xew  Orleans,  La. ;  New  Orleaxs  Port 

Commission 

l)iit  no  type  has  been  found  entirely  satisfactory  under  all 
conditions.  At  the  entrance  to  piers,  where  the  traffic  is 
highly  concentrated,  and  upon  the  inclines  leading  from 
the  street  level  U})  to  the  level  of  the  main  decks  of 
wharves,  granite  blocks  are  used  for  the  double  purpose 
of  j-csisting  wear  and  affording  a  better  foothold  for  horses. 
This  ])aving,  while  exceedingly  durable,  is  not  suitable 
for  the  main  deck  paving  of  the  piers,  where  much  haml- 
truikiug  is  done,  on  account  of  its  roughness  and  high 
tractive  resistance  to  the  small  wheels  of  the  trucks. 
For  general  use  on  the  main  decks,  on  such  portions  as 
kfc|)  asphalt  in  good  condition,  this  material  is  ciinsid-  are  in  constant  use,  creosoted  wood-bUuk  paving  gives 
(■red  preferable  to  other  jmveriieiit  in  tiie  driveways  of  excellent  results  and  is  considered  the  best  (althougii 
docks,  sheds  arid  warehouses;  the  roimdatioii  to  lie  4  to  <i  al)()ut  the  most  expensive")  type  of  pavement  yet  tried, 
in.   concrete,   ilcpctidini,'   ii|H)Ii    tlie  chaiiictcr  of   the  sul)-      Steady  service  ap|)cars  to  be  rc(|nired,  Imwever,  to  nuiko 


the  roadway,  with  rails  laid  flush  witli  the  paving  so  that 
wagons  can  back  up  readily  to  the  freight  floors  or  plat- 
forms. On  each  side  of  the  roadway  will  be  a  freiglit  floor 
100  ft.  wide,  extending  to  the  edge  of  the  j)ier.  These 
floors  are  to  be  for  trucking,  and  will  be  paved  with  creo- 
soted wood  blocks  on  a  concrete  base.  Above  the  freight 
floors  will  be  the  passenger  deck  floors,  G7  ft.  wide,  which 
will  be  of  concrete.  Over  these  will  i)e  a  concrete  roof  on 
steel  trusses.  K.  C.  Sliankland  is  Chairman  and  Chief 
Engineer  of  the  Harbor  ami  Subway  Commission. 

T$Al,riM(HiK,    Md. — Where   there   is   sidlicient  travel   to 


i 


Mav   1.1,  I'.tir. 


K  \  (;  I  \  I-;  I',  i;  I  N  (I    \  i:  \v  s 


96;} 


tliis  kiii<i  t>r  piiviii^'  satisrnrtory,  as  in  all  areas  iiol  siili- 
ji'cti'tl  to  heavy  tnillic  liy  leaiiis  or  Inieks  tlie  liltuks  are 
foiiiul  to  dry  out,  shrink  ami  hcconie  loose,  and  the  pave- 
ment deteriorates  seriously  within  \'i  or  IS  months  from 
the  time  of  layin;j.  As  ail  ol'  the  wood-hlock  |mvements 
are  liiW  upon  immovahle  eoniTete  fonndalions,  it  is  held 
that  tliese  troui)les  cannot  i»e  attrilmted  to  foundation 
faults. 

For  tlu>  less  >ised  an-as  on  tlie  piers,  two  (yjies  of 
cheaper  i)avin.ir  are  heinj,'  tried  and  so  far  they  have  proved 
satisfaetiMT.  One  of  tlu-se  is  a  eonipressed  concrete  nuide 
bv  rollini,'  the  stone  and  jjjroutinu:  it.  instead  of  niixin;^ 
and  layinjr  it  in  tlie  ordinary  manner:  the  other  is  the 
bitulithie  pavement,  as  used  in  road-huildinj^  practice. 
These  types  cost  eonsiderahly  less  than  half  as  much  as 
the  wood-hlock  jmvinu;,  and  if  they  continiie  to  pivc  satis- 
factory service  they  will  he  ado])ted  as  standards  for  use 
where  the  j)avement  is  only  subjected  to  hand-trucking 
and  oecasiomil  teaminjr.  John  Meigs  is  Director  of  the 
Department  of  Wharves.  Docks  and  Ferries. 

Nkw  Oiii.KAXS.  La. — In  regard  to  experience  with  in- 
terior paving  for  heavy  service,  it  is  stated  that  the  coiuli- 
tions  prevailing  along  the  harbor  front  at  New  Orleans  are 
unlike  those  of  any  other  in  the  United  States.  The 
Mississippi  Kiver  witliin  the  limits  of  this  port  has  a  nnix- 
inuim  dej)th  in  mid-channel  ranging  from  100  to  200 
ft.,  and  at  many  points  the  slope  of  the  hank  is  rather 
steep.  There  is  no  rock  subfoundation  and  the  hanks 
(of  clay  and  fine  sand)  are  more  or  less  unstable.  On 
several  occasions  during  the  past  ten  years,  there  have  been 
caves  which  carried  away  portions  of  the  'wharves.  As 
a  pavement  is  not  better  tlian  its  foundation,  the  prob- 
lem of  ]icrmanent  pavement  along  the  harbor  front  is 
rather  difficult  and  uncertain,  particularly  within  sheds 
which  are  built  partly  on  pile  and  timber  structures  and 
partly  on  the  adjacent  levee.  Immediately  behind  the 
sheds,  there  are  paved  roadways,  which  in  general  hold 
up  very  well. 

^lost  of  the  sheds  are  floored  with  untreated  3-in.  pine 
boards,  nailed  to  untreated  pine  stringers.  Where  these 
boards  are  very  near  the  ground,  decay  is  rapid,  and  the 
engineers  are  considering  the  replacing  of  these  floors 
with  more  permanent  construction.  In  one  shed  there  is 
a  creosoted  wood-block  roadway  which  has  been  subjected 
to  heavy  service  for  five  years  and  which  has  been  very 
satisfactory,  except  where  settlement  has  caused  the  8-in. 
concrete  base  to  crack. 

A  contract  has  been  let  recently  for  a  floor  in  a  shed 
where  the  traffic  will  be  very  heavy,  and  the  accompany- 
ing cut  shows  the  construction  which  has  been  adopted. 
The  outside  driveway  is  of  stone  blocks  on  concrete,  with 
a  row  of  large  granite  blocks  as  a  curb  or  wheel  guard 
along  the  side  of  the  shed.  The  interior  will  have  a  6-in. 
concrete  floor  for  19  ft.  along  the  driveway  side,  and  then 
a  wood-block  floor  for  55  ft.  Part  of  this  wood  floor 
is  on  a  6-in.  concrete  base  (with  sand  cushion  course)  on 
solid  fill,  while  the  remainder  is  on  a  course  of  .3x12- 
in.  ship-lap  planking  carried  by  4xr2-in.  joi.sts  on  timber 
trcstling  over  the  slope  of  the  fill. 

The  concrete  paving  and  base  have  galvanized-wire  net- 
ting of  6-in.  mesh  embedded  near  the  bottom  of  the  slab. 
E.xpansion  joints  (V^  in.  wide)  are  provided  in  both  di- 
rections across  the  floor,  as  shown,  and  around  all  column 
b.ises  and  manholes.  Samuel  Young  is  Engineer  of  the 
Iloard  of  Port  Commissioners. 


S\\  l'i;iii!(i,  Cm. IK.  'I'hi-  i>  tlw  port  or  harbor  of  IiO« 
.\ngeles.  and  all  the  ( onstrnclion  work  is  of  such  compar- 
atively recent  date  that  no  ex|)erii'nc(!  has  been  obtained 
with  jiaving  materials  other  than  pine  and  cedar  wharf 
planking.  The  bitter  is  being  plac(.(l  in  all  the  tranHit 
sheds  for  the  reason  that  the  fill  has  just  been  made  and 
it  is  not  advisable  to  |)lace  the  permanent  pavement  at  thii: 
time.  There  is  a  ready  snpjdy  of  whil(!  cedar  which  in 
highly  satisfactory  for  plank  floors.  .S.  A.  Jnbb  is  As- 
sistant Harbor  Engineer. 

San  I''i!A\cis((),  Cai.iI''.  In  tlie  work  under  the  direc- 
tion of  the  Board  of  Stale;  Harbor  Commissioners,  there 
is  a  variety  of  pavements  in  driveways,  such  as  wood 
blocks  treated  with  carbolineum,  ohia  (Hawaiian  hard- 
wood) blocks,  plank  (both  Oregon  fir  and  cedar),  brick 
and  bituminous  concrete.  No  standard  has  yet  been 
adopted,  as  experiments  are  being  made;  with  the  idea  of 
selecting  the  material  best  .suited  for  the  purpo.se.  Until 
a  few  years  ago  the  timber  piers  were  planked,  sometimes 
using  a  single  4-  or  d-in.  thickness  of  Oregon  fir  and  in 
other  cases  using  a  ;3-in.  layer  of  Oregon  fir  covered  by  a 
3-in.  wearing  surface  of  cedar,  the  idea  being  to  utilize 
the  superior  durability  of  cedar.  But  the  life  of  both  of 
the.se  materials  was  short,  the  Oregon  fir  lasting  usually 
one  year  and  the  cedar  about  two  years. 

For  the  new  timber  piers  a  substitute  for  planking  is 
being  sought  and  some  of  the  structures  now  being  built 
are  to  have  the  driveways  of  creosoted  wood  blocks  or  un- 
treated hardwood.  This  pavement  is  laid  on  planking, 
the  space  between  the  j)lanks  being  wedged  and  the  planks 
being  covered  with  roofing  felt  upon  which  is  laid  a  1-in. 
sand  cushion  to  carry  the  blocks.  On  other  timber  piers 
experiments  are  being  made  with  bituminous  concrete, 
and  good  results  are  expected.  But  experience  with  both 
these  materials  has  been  too  short  to  allow  of  forming  a 
definite  opinion  as  to  their  merits.  On  concrete  piers, 
wood  blocks  used  on  a  sand  cu.shion  have  proved  satisfac- 
tory for  the  driveways.  On  some  of  the  later  concrete 
])iers,  brick  was  used  as  a  pavement  in  the  driveways, 
but  did  not  prove  satisfactory  on  account  of  the  inferior 
quality  of  the  material. 

On  the  newer  piers,  the  pavement  in  the  cargo  spaces 
on  each  side  of  the  driveway  is  of  asphalt  laid  directly 
on  the  concrete  slab  in  the  case  of  concrete  piers  and  on 
a  wooden  plank  foundation  in  timber  piers.  This  has 
proved  satisfactory,  as  there  is  not  much  lieavy  trucking 
on  this  portion  of  the  pavement.  It  may  be  considered 
standard,  as  it  has  been  found  reasonable  in  first  cost, 
easily  repaired  and  durable.  Jerome  Newman,  Assistant 
State  Engineer,  is  Chief  Engineer  of  the  Board. 

PonTLAXD,  Ore. — In  the  dock  and  warehouse  construc- 
tion by  the  city's  Commission  of  Public  Docks,  all  inter- 
ior floors  and  driveways  are  of  wood,  except  in  a  doul)le- 
deck  shed  now  nearing  completion.  Here  the  lower  floor 
(100x526  ft.)  has  an  8-in.  reinforced-concrete  slab.  The 
floors  of  all  docks,  except  as  noted  above,  consist  of  two 
layers  of  tongued-and-grooved  flooring,  the  bottom  layer 
in  all  cases  l)eing  3  in.  thick.  The  top  layer  is  3  in.  thick 
for  the  roadway  or  driveway  and  IV2  i"-  for  the  cargo 
space.  For  heavy  teaming,  the  wooden  floor  soon  becomes 
cut  up,  and  it  is  probable  that  later  the  team  driveway 
will  be  covered  with  a  2-in.  layer  of  asjihaltic  cement. 
G.  V.  Hegardt  is  Engineer  of  the  Board. 

Seattlk,  Wash. — The  experience  with  roadway  sur- 
facing in  warehouses  and  freight  sheds-  has  been  too  short 
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to  permit  of  conclusions  of  much  value.  For  paving 
driveways  in  freight  sheds  and  warehouses,  there  have 
been  used  ordinary  asphalt  pavement,  plank  roadways 
constructed  of  -IxlS-in.  Douglas  fir,  and  plank  roadways 
i)uilt  of  4xJ:-in.  Douglas  fir  laid  as  nearly  as  possible  with 
the  grain  vertical. 

On  the  newer  work,  where  it  is  expected  that  the  road- 
way will  have  to  stand  hard  service,  asphalt  paving  is 
being  used.  And  where  the  plank  roadway  is  sufficient,  it 
has  been  found  that  the  4x4-in.  planks  laid  with  the  grain 
vertical  and  the  direction  of  the  planks  diagonal  to  the 
roadway  is  quite  satisfactory.  All  of  the  roadways  are 
laid  on  a  foundation  of  4xl2-in.  planks  which  are  either 
carried  on  stringers  or  on  sleepers  embedded  in  the  fill. 

The  floor  surfaces  of  the  older  freight  sheds  consist 
merely  of  4xT2-in.  Douglas  fir  plank.  On  the  newer 
work,  however,  there  is  a  1%-in.  wearing  surface  of  ver- 
tical-grain, air-seasoned  Douglas  fir  lumber  on  top  of  the 
rough  planking.  This  latter  construction  promises  to  be 
durable  and  presents  a  smooth  surface  for  trucking.  J. 
R.  West  is  Acting  Chief  Engineer  for  the  Seattle  Port 
Commission. 

New  York,  N.  Y. — The  general  ])ractice  in  New  York 
has  been  to  place  a  4-in.  wood  sheathing  on  top  of  the  4- 
in.  wood  deck  on  all  pier  structures,  whether  built  by 
the  city  or  by  private  interests.  The  wood-wearing  sur- 
face was  very  unsatisfactory  on  account  of  its  un.sanitary 
condition,  its  wear  and  grinding  and  its  extremely  high 
cost  in  renewals  every  few  years.  About  nine  years  ago, 
therefore,  the  Department  of  Docks,  under  the  direction 
of  C.  W.  Staniford,  Chief  Engineer,  tried  the  use  of  a 
concrete  deck. 


It  was  assumed  that  a  concrete  deck  alone  might  take 
care  of  team  traffic,  and  the  new  construction  consisted 
of  a  reinforced-concrete  slab  with  a  smooth  hard-finished 
concrete  surface.  This  was  in  the  nature  of  an  experi- 
ment, to  find  out  definitely  whether  the  concrete  would 
do  the  work  and  save  from  $1.25  to  $2.50  per  sq.yd.  in 
total  expense.  After  a  few  years'  trial  this  proved  un- 
successful, owing  to  the  fact  that  with  teams  turning 
around  on  the  concrete,  the  hard  top  surface  became 
broken,  after  which  further  disintegration  and  grinding 
took  place.  It  soon  became  evident  that  some  tough  sur- 
face was  necessary  to  protect  the  reinforced-concrete  deck 
slab. 

The  plan  adopted  was  to  place  a  top  surface  of  asphalt 
on  the  concrete  decks,  using  1%  in.  of  binder  and  I/2  in. 
of  top  surface.  The  results  have  been  .satisfactory  under 
very  heavy  traffic. 

The  asphalt  surface  on  the  lower  decks  of  the  Chelsea 
piers,  where  the  traffic  is  severe,  has  shown  excellent  last- 
ing qualities.  The  second  story,  or  promenade  deck,  of 
these  piers  is  covered  with  i/^  in.  of  rock  asphalt  laid  on 
the  reinforced-concrete  slab  on  the  I-beams.  This  also 
has  given  excellent  service,  although  the  floors  are  used 
generally  for  freight-handling  purposes  as  well  as  the 
reception  of  passengers. 

P AvixG  FOK  Garages  and  Wagon  Sheds 
For  garages,  municipal  wagon  sheds,  fire-engine  sta- 
tions, etc.,  where  heavy  equipment  is  handled,  four  out  of 
six  firms  favor  a  paving  of  reinforced  concrete.  One 
favors  creosoted  wood-block  paving  on  a  concrete  base, 
and  one  favors  wood-block  paving  for  the  interior  drive- 
ways and  concrete  for  the  remainder  of  the  floor. 
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IfimprovefflaeKat   of  tS^e  ComiKaecti- 
ctuitl  Riveip   at  Wiiradlsos'  L/OcRs 

Since  the  change  of  control  of  the  Connecticut  River 
Co.,  last  year,  and  a  consequent  reorganization,  it  has 
been  generally  known  that  .some  further  development  of 
the  river  for  power  and  navigation  would  be  undertaken 
at  Wind.sor  Locks,  Conn.  On  account  of  the  many  in- 
quiries which  continue  to  be  made  as  to  the  status  of  the 
work  at  tliis  point  and  the  reasons  for  lack  of  develop- 
ment, it  is  of  interest  to  (piotc  the  following  statement 
made  to  us  by  Charles  H.  Tenney,  of  Springfield,  Mass., 
President  of  the  Connecticut  River  Co.: 

The  Connecticut  River  Co.  has  occupied  that  section  of 
the  Connecticut  River  for  94  years,  has  built  and  today  main- 
tains a  dam  across  the  Connecticut  River,  which  has  been 
there  for  thirty-odd  years  and  backs  the  water  up  to  the 
City  of  Holyokc,  a  distance  all  told  of  approximately  20  ml. 
The  dam  Is  built  at  the  head  of  the  rapbis  and  the  water  car- 
rlfil  In  a  canal  about  B  ml.  to  the  foot  of  the  rapids,  where 
the  power  Is  developed  by  illfferent  factories,  and  the  canal 
Klves  a  measure    of  navlKatlon. 

For  at  least  20  years,  .SprlnKfleld  and  Holyoke  nnvlKatlon- 
Ists  have  been  demandliiK  that  the  Windsor  Locks  Co.,  which 
was  chartered  amonK  other  thInKs,  for  the  purpose  of  Im- 
provInK  navlKatlon  on  the  Connecticut  River,  chanKC  the  lo- 
cation of  Its  dam  from  the  hen<l  to  the  foot  of  the  rapids. 
People  of  these  two  cities  polnt*-il  out  to  the  Windsor  I^ocks 
Co.  that  thi-v  coubl  well  afford  lo  do  this  because  they  would 
develop    for   power   tlie   entire   How   of   the    river,    where   today, 


owing  to  the  narrowness  of  the  long  canal,  they  only  develop 
about  one-tenth.  But  for  some  reason  not  known  to  the 
present  owners  of  the  Connecticut  River  Co.,  the  officers  and 
directors  of  that  company  refused  to  do  anything,  although 
there  was  no  question  as  to  their  full  authority  to  build  a 
new  dam  at  the  lower  point. 

About  1906  it  was  decided  by  act  of  Congress  that  no  dams 
should  be  built  in  navigable  streams  without  the  consent  of 
Congress  and,  when  the  control  of  the  Connecticut  River  Co. 
was  taken  over  by  a  syndicate  of  Connecticut  and  Massachu- 
setts people  interested  In  navigation,  we  found  Congress 
quarreling  over  what  the  terms  of  that  consent  should  be. 
So  that  today  we  are  In  a  position  of  being  ready  and  willing 
to  go  ahead  with  the  development,  which  would  add  greatly 
to  the  prosperity  of  this  section,  we  believe,  but  are  un- 
able to  do  anything  owing  to  the  fact  that  Congress  cannot 
determine  In  Its  own  mind  what  conditions.  If  any,  to  Impose 
on  us  for  moving  our  dam  downstream.  The  situation  looks 
to  the  writer  a  good  deal  as  it  would  be  if  the  City  of  Spring- 
field should  say  to  its  people,  "You  shall  build  no  more  build- 
ings In  the  City  of  Springfield  until  we  have  formulated  rules 
and  regulations  for  them"  and  then  should  refuse  to  paso 
any  rules  and  regulations  or  even  have  the  matter  up  for 
consideration. 


Completini^  tKe  New  Missis- 
sippi River  Brid^^e  at  St. 
Louis 

The  Municipal  Bridge  at  St.  Louis,  built  across  tiie 
Missi.ssippi  River  a  few  years  ago  by  the  city  as  a  "free" 
highwnv  and  railwav  !)rid''o  to  avoid  the  tolls  on  the  other 
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hiidp's,  IS  to  t'l"  niiidi'  availaldc  iit  last  liv  tlir  cniislnirlioii 
of  tlu'  appiiiaclj  on  llic  fast,  nr  Illinois  side.  At  pn-cnt 
tluTO  is  no  act'css  to  Ilic  liriil;;c. 

Tlio  iii'W  cast-ond  railway  approatli  will  ho  'i.'.\  miles  in 
loii};tli.  witli  seven  spur  ronnections  In  the  four  lines  (d" 
railway  whieh  it  will  cross  (Mohile  &  Ohio,  Illinois  Cen- 
tral. St.  liouis  'IVrniiiial,  an<l  Alton  &  Southern).  The 
hii;hway  approach  will  he  d.T  mile  in  len;;th.  with  connec- 
tions for  street  and  internrhan  electric  lines.  There  will 
1)0  iiso<I  ahont  V*  l,(H)n  tons  of  steel  and  ;!r).Oil(t  en. yd.  of  <(in- 
oroto.  The  structure  will  have  eiirht  spans  of  2il(i  ft.  and 
over,  includiufj  two  of  'i'.Hi  ft.  and  otu'  of  'J7l>  ft.  for  cross- 
injl  the  railways.  The  remainder  of  the  work  will  he  •jiriler 
spans  of  I")  to  7.")  ft. 

Kor  the  i>ii'rs  of  the  larj^e  spans  tliere  will  he  IS  cnisson 
fo\Midations  sunk  throu,:rh  sand,  ipiicksand  and  loose  nia- 
torial  to  jrood  houlder  irraM-l  at  a  di-ptli  of  ahont  !■">  fl. 
The  pt'dostals  for  ihe  \iaduct  towers  will  have  irrouns  of 
ciiiicrelc   piles    under   tlie    footings.      The    piles   are   hciMLC 


selves.  IJiron;.dl  the  Hoard  of  I'uhlic  Service.  Clinton  H. 
l''isk  is  l'!nj;ineer  of  Construction  for  tlie  Hoard,  and  a 
coniploto  working;  fone  ami  erpiipmeiit  are  heinj^  or- 
;,'anized. 

The  consulting:  cii;,Mneeis  are  liuilcr.  Il()d;,'c  \-  I'aiid, 
of  New  ^'ork.  and  Mrenneke  &  Kay,  of  Si.  Louis,  act  as 
their  resident  enj;ineers.  'I'h(.'.s(,>  (inns  occupied  the  same 
positions  in  re;:ard  to  tlu-  hridf^o  jiroper  and  its  western 
(.St.  Louis)  approach.  Work  is  in  pro;,'ross  on  the  suh- 
structuro  and  it  is  expected  fo  hav(!  tlir;  easlern  ajiproach 
completed  and  the  hrid>(e  opened  for  trallic  hy  Octohc^r, 
I  !>!(). 

IFIlooa'  IFns'e 

111  Ihc  early  inoriiiiiLC  of  Apr.  2'.)  tiic  d'cosoted  wood- 
hiock  pavement  and  timiu'r-lloorin^  system  of  the  Coii- 
iiaii'_dit   Bridi^c.  \'aiicou\cr.   !>.  C  cau'ilit  fire  from  soiiKi 


Fii:h  ON"   Fi.ooi;  or  Con'Xaugiit  Buidge,  Vaxcouver 


manufactured   under  contract,  as   it    was   not   desired   to 
establish  a  special  plant  for  these. 

With  the  exception  of  the  concrete  piles  and  the  fabri- 
oation  of  the  .steel,  all  the  work  will  be  done  by  the  city 
by  day  labor.  This  was  agreed  upon  when  the  bond  issue 
for  the  work  was  to  be  voted  on  in  November  last,  the 
city  promising  that  only  union  labor  woidd  be  employed. 
Under  the  city's  charter  a  contract  could  not  he  let  where 
union  labor  was  specified,  and  in  order  to  keep  their  prom- 
ise the  city  authorities  decided  to  handle  the  work  them- 


cause  at  present  unknown,  but  attributed  either  to  sparks 
carried  on  a  high  wind,  or  incendiarism. 

The  bridge  is  a  steel  structure  crossing  False  Creek, 
and  with  approaches  and  drawspan  it  has  a  length  of  4091 
ft.  It  was  built  to  the  designs  of  Waddell  &  Harrington, 
completed  three  and  one-half  years  ago  and  cost  altogether 
$740,000. 

The  fire  occurred  at  a  point  about  3000  ft.  to  the  north 
of  the  drawspan,  and.  the  fierce  heat  resulting  from  creo- 
soted  timber  and  a  60-mi.  gale  caused  the  comi>lete  col- 
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lapse  in  about  two  hours  of  a  90-ft.  girder  span,  as  shown 
iu  the  view,  and  serious  buckling  and  sagging  of  two  adja- 
cent similar  spans.  About  150  ft.  of  the  bridge  between 
the  collapsed  portion  and  the  draw  was  thrown  out  of 
alignment,  and  the  latter  became  so  jammed  as  to  prevent 
its  opening. 

The  floor  system  consists  of  transverse  wood  joists  bear- 
ing on  the  steel  floor-beams,  4-in.  planking  and  tar-paper 
forming  the  bed  for  the  wood-blocks;  all  timber  is  creo- 
soted. 

Xo  fire  hydrants  were  placed  on  the  bridge  and  a  fire- 
boat  was  not  available,  and  the  location  of  the  outbreak 
made  the  fire  difficult  to  fight.  It  was  finally  confined  by 
cutting  gaps  in  the  flooring.  The  damage  is  estimated  at 
about  $T 5,000,  the  cost  falling  on  the  city,  as  no  insur- 
ance was  carried. 

Curiously,  at  about  the  same  time  fire  also  broke 
out  in  the  flooring  of  Granville  Street  Bridge,  a  similar 
structure  lower  do\ni  the  creek.  This  was  controlled  be- 
fore it  ass^imed  serious  proportions. — 11.  F.  Jeffeksox, 
Vancouver,  B.  C. 


Los   Amx^eles   Asaiaesses  Moire 


Los  Angeles  at  its  primary  election  of  May  4  voted 
(37,000  for,  24,000  against)  to  annex  what  is  called  the 
San  Fernando  District,  and  in  so  doing  arrived  at  a  de- 
cisive conclusion  as  to  the  handling  of  the  vexatious  prob- 
lem of  disposal  of  the  surplus  waters  of  the  Los  Angeles 
Aqueduct.  The  San  Fernando  District  comprises  nearly 
all  the  tillable  area  of  the  San  Fernando  Valley  (exclusive 
of  three  small  incorporated  cities),  with  an  area  of  103,- 
800  acres,  and  lies  to  the  northwest  of  Los  Angeles  and 
below  the  aqueduct  outlet.  In  the  same  referendum,  a 
smaller  section  to  the  southwest,  called  the  Palms  and 
having  an  area  of  8000  acres,  was  likewise  annexed  (38,- 
000  for,  20,000  against)  as  a  part  of  the  plan  for  water 
distribution.  The  area  of  the  city  before  annexation  was 
68,877  acres,  or  107.6  sq.mi. 

The  newly  incorporated  territory  by  the  terms  of  an- 
nexation agrees  to  assume  its  proportionate  share  of  the 
aqueduct,  harbor  and  power-development  bonds.  In  addi- 
tion, the  larger  area  has  already  formed  itself  into  an 
assessment  district  and  voted  $2,606,000  worth  of  bonds 
for  the  building  of  an  irrigation  system  to  receive  its 
supply  from  the  aqueduct.  This  system,  upon  completion, 
it  has  been  agreed  to  deed  to  the  city. 

The  initial  rate  set  for  the  sale  of  irrigation  water  is 
one  cent  per  miner's  inch  per  hour,  which  amounts  to 
about  $11.68  per  acre  per  annum  continuous  flow  to  7Y> 
acres.  The  rate,  however,  is  not  a  fixed  one  but  must  be 
set  annually  by  the  City  Council.  The  present  rate  may 
therefore  be  either  raised  or  lowered  to  raise  the  exigencies 
of  the  city's  finances.  These  terms,  at  first  reading,  may 
ii[)[)enr  onerous  on  the  n(;vv  territory.  However,  in  the 
great  influx  of  population  to  Southern  California  during 
the  past  ten  years  the  San  Fernando  Valley  until  the 
f>resent  time  has  had  little  develo|)mcnt.  Waterless  and 
in  a  senii-nrid  region,  its.  rich  and  virgin  soil  has  i)rought 
forth  only  scanty  (To[)s  from  dry  farming.  Water  has 
been  th<!  one  thing  needed.  Now.  with  the  assurance  of 
an  abundant  supply,  the  region  has  the  certainty  of  rapid 
dcvcldpmciit. 


The  system  to  be  built  comprises  317  miles  of  steel 
mains  ranging  from  S  in.  to  52  in.  and  aggregating  ^i 
weight  of  25,000  tons,  which  has  been  designed  and 
probably  will  be  built  under  the  direction  of  William  Mul- 
holland,  designer  and  constructor  of  the  Los  Angeles 
Aqueduct  and  Chief  Engineer  of  the  Los  Angeles  Depart- 
ment of  Public  Service.  The  estimate  of  tini-  for  com- 
pletion is  two  years,  and  it  is  expected  that  work  can  be 
undertaken  almost  immediately.  To  provide  water  for  a 
part  of  the  district  during  the  coming  season  (the  vote  of 
May  4  was  anticipated)  a  temporary  ditch  7  miles  long 
has  been  builj;  along  one  side  of  the  valley.  This  earthen 
unlined  ditch,  with  a  capacity  of  8U00  miner's  inches,  was 
begun  Apr.  1  and  will  be  completed  within  the  next  ten 
days. 

The  election  has  established  the  principle  that  only  such 
urban  territory,  contiguous  to  the  city,  as  will  build  its 
own  distribution  system  and  annex  itself  to  the  city  shall 
enjoy  the  use  of  the  water.  It  has  required  more  than 
five  years  to  bring  about  a  condition  of  the  public  mind 
which  would  make  possible  a  comprehensive  plan  of  dis- 
tribution and  provide  a  source  of  funds  which  would  make 
the  consummation  of  the  plan  a  reality. 

Furthermore,  it  is  the  first  step  toward  the  ultimate 
consolidation  of  the  city  and  county  of  Los  Angeles. 
After  supplying  the  newly  annexed  districts  there  will 
still  remain  a  surplus  of  approximately  8000  miner's 
inches  for  territory  still  oi;tstanding.  With  the  terms  of 
use  now  fully  and  finally  fixed,  it  is  expected  that  further 
annexations  will  follow  until  all  the  water  is  applied  to 
the  land  when  the  boundaries  of  such  territory  will  com- 
prise the  limits  of  the  new  city  coincident  with  those  of 
the  county.  In  this  way,  then,  Los  Angeles  sees  the 
method  of  building,  operating,  policing  and  maintaining 
the  sanitary  conditions  surrounding  her  great  water-works 
system. — Bukt  A.  Heinly,  Los  Angeles,  Calif. 


A  BUI  Creating  a  PnrohaHinK  Department  (or  Ne^v  York 
City,  passed  by  the  1915  Legislature,  has  been  vetoed  by  Mayor 
Mitchel.  It  is  said  that  the  mayor  approved  the  general  ob- 
ject of  the  bill  but  believed  it  to  have  been  so  imperfectly 
drawn   that   it   would  have  defeated  its  purpose. 

GnMOline  Fire  En^ueH  for  the  New  York  City  Fire  Depart- 
ment will  probably  ultimately  replace  all  the  steam  pumping- 
engine  units  now  operated  outside  the  high-pressure  zones. 
Six  gasoline  units  for  new  companies  which  are  to  be 
organized  were  ordered  by  the  Fire  Department  on  Apr.  13, 
for  a  total  price  of  $43,33S,  deliveries  to  be  made  within  100 
days. 

Chlorine  Gan  for  Water  Dininfectlon  at  Terre  Haute,  Ind., 
is  being  produced  from  rock  salt  by  means  of  electrolytic  cells 
and  Is  discharged  directly  into  the  pump  well  by  means  of  a 
plant  put  into  operation  on  May  S.  The  plant  was  installed 
by,  and  at  the  expense  of,  the  Chlorida  Process  Co.,  Chicago.; 
the  cells,  process  and  auxiliaries  are  protected  by  patents 
granted  and  pending. 

IrrlKntion  Work  In  iVrii  on  90,000  acres  of  desert  land  near 
Callao  has  been  arranged  for  by  a  contract  between  Breltung 
&  Co.,  l>td.,  of  New  York,  and  the  Government  of  Peru.  Under 
the  contract  the  I'eruvlan  Government  will  Issue  bonds  to  the 
amount  of  $10,000,000,  maturing  In  30  years,  to  pay  for  the 
work.  The  lands  to  be  Irrigated  under  the  contract  are  to  be 
sold  to  purchasers  on   20-year  payments. 

I.ow  Water  in  l,nke  Superior  has  reduced  by  6  In.  the 
safe  draft  of  veMsels  passing  through  the  Sault  canals.  The 
I..ako  Carriers'  Association  on  May  8  advised  vessel  owners 
not  to  load  deeper  than  19  ft.  3  in.  In  taking  cargoes  at  the 
head  of  the  lakes  for  Lake  Michigan.  Ore  boats  going  to  Lake 
Erie  porta  arc  loading  only  to  18  ft.  9  In.  The  reduction  In 
drafts  reiluees  the  cargoes  of  the  largo  ore  and  coal  boats  by 
200  to   r.OO   tons. 

Channel  ChnnKea  nt  St.  I'nni,  Minn.,  hnvo  been  recom- 
ineiiiled    In    the    report    Of    the    board    of    army    engineers    ap- 
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pointed    to    InvoMtlKnto    the    n|i|>llrnll(>ii    of    th«    city    t iilif 

rcrliilii  chniiKCH  In  the  chnntu-l  of  llw  MImhIhnIppI  Inclilnit  tn 
111.'  I'HiiHtruftlon  of  the  now  Union  8tiitlon,  doHorllmd  In 
•■|;nKln<"''''lnK'  Nf\v»,"  Miir.  II,  tOKi.  p.  4ss.  Tho  rt-poit  will 
now  Ko  l<>  iIk"  Si'irotmy  i)f  Wiir,  ami  upon  hlH  approval,  nu- 
thorlly   will   lif   Ki:iiiliil   till-   rl(y    In   iiiix- I   with    tln'   work. 

Thr  lllriiiliiuhiim  (AIn.)  IIiiIIiIIiik  Ilrpiirlnirnt  Ih  to  Ix-  xiailc 
a  part  of  llin  City  IOiikIiioim'h  olllrr,  liiHlrail  of  hcInK  an  Inde- 
pendent litiroau,  aH  hrrituforiv  TIiIh  action  wan  decided  u|ion 
iiy  thp  Hoard  of  City  CointnlHNl<incri<  fullowliiK  nn  InvrHtlKa- 
tlon  of  tht'  old-wall  i-iiUapMi-  whic-h  kllU-d  Hrvernl  people  on 
Apr.  21.  I'.ur.  ("lOtiKlneerliiB  NewH."  Apr.  29,  p.  SHfi).  Tho  City 
SnKlneer,  Julian  Ki-mlrli-k,  will  now  li«'  In  i-harKe  of  the  hulld- 
llIK  nnd  plunililnu   di'parlini'niK  a.s  luireaUM  of  hlH  own  olMi-e. 

C'nat-lroii  ri|ic  SS  Vrnm  «»l«l— Tho  Thlladclphla  Water 
Bureau  hu!<  recently  removed  about  275  ft.  of  .6-ln.  cnst-lron 
pipe  that  was  laid  In  1S27  on  I..ocuHt  St.  from  7th  to  8th.  The 
pipe  was  In  service  up  to  the  time  of  Its  removal  and  was 
taken  away  In  order  to  make  room  for  the  construction  of  a 
InrKe  sewer.  It  Is  supposed  that  the  pipe  was  made  In  EnK- 
land.  It  Was  In  ".'-ft.  lengths  and  was  evidently  cast  on  Its 
side,  as  the  thickness  varies  from  '.j  to  ,"«  In.  The  Iron  shows 
no  eviilence  of  deterioration,  and  except  for  the  incesslty  of 
making  way  for  the  sewer  there  Is  no  reason  why  It  should 
not  continue  In  service  Indcllnltely.  The  Interior  of  the  pipe 
was  heavily  coated  with  tubercles,  some  of  these  proJetcInK 
1  >.j  In.  The  effective  carrying  capacity  of  the  pipe,  howi'ver, 
had  not  been  reduced  to  an  extent  maklnii;  It  seriously  Ineffi- 
cient  for   ordinary   distribution   service. 

The  lloMlon  Ilonril  of  IIciiKh,  followiUK  the  example  of 
tho  Massachusetts  lioard  of  Health,  will  be  superseded  by  a 
single  Health  Commissioner,  provided  for  by  a  recently 
passed  city  ordinance.  Mayor  Curley  has  secured  Dr.  Rich- 
ard H.  Creel,  of  the  Federal  Public  Health  Service,  to  fill  the 
newly  created  position.  Or.  Creel  will  reorfjanize  the  de- 
partment into  divisions  of  medicine,  child  IiyKiene,  sanitation, 
food  inspection,  laboratory  work  and  vital  statistics,  records 
and  accounts.  The  ordinance  reiiuires  that  each  division  shall 
be  in  charpe  of  a  deputy  commissioner,  who  shall  be  appointed 
by  the  Health  Commissioner,  each  to  be  a  person  of  recognized 
standing;  in  his  profession  or  occupation  and  an  expert  in  the 
duties  that  may  devolve  upon  him.  Dr.  Creel  will  receive  a 
salary  of  $7r)00  as  commissioner.  He  will  g:o  to  Boston  on  an 
Indelinite  leave  of  absence   from   the   Public   Health   Service. 

The  Operntiuii  of  the  \ationnl  TrnnMcontinental  Ry.  of 
Canada  Vietween  Jloncton,  X.  B,,  and  Winnii)e,i;.  Man.,  was 
taken  over  by  the  Canadian  Government  on  May  1.  This  line 
was  constructed  by  the  government  with  the  understanding 
that  it  would  be  leased  to  and  operated  by  the  Grand  Trunk 
Pacific  Ry.  in  connection  with  its  line  running  west  from 
Winnipeg  to  the  I'acific  Coast.  The  Grand  Trunk  Pacific, 
however,  raised  numerous  objections  to  fulfilling  the  contract 
and  finally  definitely  refused  to  lease  the  road.  The  Canadian 
Government  also  took  over  the  Lake  Superior  Division  of  the 
Grand  Trunk  Pacific  between  Superior  Junction  on  the  main 
line  and  Fort  William.  A  service  of  two  trains  a  w'eek  each 
way  between  Moncton  and  Winnipeg  will  be  given  at  first,  to 
be  increased  as  soon  as  tho  amount  of  traffic  requires  it.  Sec- 
tions of  the  road  between  Moncton  and  Lewis,  Que.,  and  be- 
tween Winnipeg  and  Fort  William  are  already  in  operation. 

The  Kamines  of  the  Panama  Canal  during  the  eight 
months  since  it  was  opened  to  traffic  have  not  been  enough 
to  pay  its  expenses  of  operation  and  maintenance,  according 
to  the  "Canal  Record."  In  lound  figures  the  total  expenses 
charged  to  operation  and  maintenance  during  the  eight 
months  was  $2,600,000.  The  receipts  from  tolls  in  that  time 
were  $2,334,000.  .■\t  the  i)resent  time,  however,  the  canal  is 
earning  a  small  surplus  over  its  operating  expenses.  The  tolls 
earned  during  March  amounted  to  $561,000,  and  a  close  esti- 
mate of  the  cost  of  operation  and  maintenance  is  $425,000.  It 
Is  noted  also  that  included  in  the  cost  of  operation  and  main- 
tenance since  July  1  is  $1,012,000  for  dredging  in  the  Culebra 
Cut  and  over  $100,000  for  dredging  in  the  Atlantic  entrance. 
The  next  largest  item  in  the  cost  of  operation  and  mainten- 
ance is  the  proportion  of  the  cost  of  the  civil  government, 
health  department  and  administration  charged  to  the  canal, 
amounting  since  July  1  to  nearly  $900,000.  This  item  exceeds 
the  entire  cost  of  maintaining  and  operating  the  canal  itself 
with    its    structures    and    api)urtenances. 

A  Privately  Owned  MnniifneturinK  DiNtrlct,  equipped  with 
modern  facilities  and  having  numerous  tenant  companies.  Is 
one  of  the  features  of  the  modern  industrial  development  of 
Chicago.  The  Central  Manufacturing  District  is  the  name  of 
the  organization,  which  is  managed  by  trustees  representing 
the  interests  which  own  and  control  the  stock  yards,  the  Chi- 
cago Junction  Ry.,  large  warehouse  and  storage  facilities, 
and  the  new  produce  market  and  railway  terminal  noted  in 
"Engineering   News,"    Apr.    29.      The    district    has    an    area    of 


about  300  ncreH,  boiindeil  by  Morgan,  3rith  and  3'Jth  Ht.  and 
AMhIand  Ave.  There  are  at  premrtit  about  200  teniintN,  occu- 
pylnx  Mlten  of  varyliiK  urea  and  IiuvIiik  liuildinKM  In  hIzo  and 
deHlKn  adapted  to  tholr  n|iocIiiI  roqulreineiitM.  I'avcd  Htrectn 
tire  laid  out,  and  Hewer  an<l  water  mains  are  provldi^d,  Itull- 
way  spurH  conneclInK  with  the  ChliaKO  Junction  Ry.  nerve  nil 
the  Hcveral  ImluNtrii-H,  tliuH  elliiilnatlriK  team  service,  to  frclKht 
terminals,  while  thiiHe  aloiiK  the  river  (Including  luinbr:r  yardH 
and  warehouHeH)  have  wharves  for  lighterage  or  Hteami-r  ser- 
vice. At  2fith  HI.  the  same  Inti-resls  have  ii  waterfront  frclKht 
house  lOOxXOO  ft.  for  Hteanier  and  barge  norvlco.  J.  A.  Kpoor 
and  Arthur  <1.  Leonard  are  tho  trustees  of  the  Central  Man- 
ufacturing  District. 

.\  Filter  Plant  to  have  a  capacity  of  400,000  gal.  per  hr.  la 
being  constructed  by  the  Town  of  Brookllne,  Mass.,  a  suburb 
of  Boston,  tho  work  being  done  by  day  labor  under  the  direc- 
tion of  the  Superlntenaent  of  W^ater-Works,  F.  F.  Forbes. 
Brookllne,  with  a  population  In  excess  of  30.000,  takes  Its 
supply  from  wells  and  filter  galleries  along  the  Charles  River 
and,  as  Is  the  case  with  most  towns  having  ground-water 
suiiplies,  has  begun  to  experience  trouble  from  the  Increasing 
amounts  of  iron  and  manganese.  Complaints  were  numerous, 
and  it  8ee;ned  probable  that  the  supply  might  ultimate. y  have 
to  be  abandoned.  As  the  result  of  experiments  carried  out  by 
tlie  Water  Board,  under  the  direction  of  R.  S.  Weston,  Con- 
sulting L'nglneer,  and  in  accordance  with  his  recommenda- 
tions, a  deferrizatlon  plant  Is  beln-.';  constructed,  to  consist  of 
an  aerator,  coke  tricklers,  coagulating  basin,  covered  slow 
sand  filters  and  a  covered  reservoir.  The  tricklers  are  cylln- 
vlrlcal  t.inks.  31  ft.  in  diameter,  six  in  number,  which  will 
probably  be  built  of  reinforced  concrete  and  filled  with  coarse 
coke.  The  coagulating  basin  and  the  six  filters  form  two 
groups  of  four  and  three  chambers,  respectively,  each  being 
about  brfxllO  It.  and  12.5  ft.  deep,  and  will  be  of  concrete  with 
groined  floors  and  roofs.  The  filters  will  contain  about  4  ft. 
o*"  S'and.  The  covered  reservoir  will  be  about  110x275  ft.  i/: 
plan,  19.5  ft.  deej),  of  concrete  with  groined  floor  and  roof,  and 
it  wiM  have  a  capacity  of  about  4,000.ou0  gal.,  which  is  about 
one  day's  supply  in  times  of  maximum  draft.  The  experiments 
showed  that  after  the  aeration  a  large  p:.rt  of  the  iron  was 
retained  by  the  coke  tricklers,  from  which  it  can  be  removed 
in  large  measure  by  flushing.  They  serve,  therefore,  as  rough- 
ing filters  which  will  greatly  reduce  the  frequency  with  which 
the  sand  filters  will  have  to  be  cleaned. 


Mr.  Chas.  H.  Folwell,  Secretary  of  the  New  Jersey  State 
Water  Supply  Commission,  has  resigned,  effective  June  1, 
after   seven   years'    service. 

Mr.  Robert  S.  Brown,  graduate  of  Trinity  College,  Durham, 
N.  C,  has  opened  an  olfice  in  the  Legal  Bldg.,  Asheville,  N.  C, 
for  the  general  practice  of  civil   engineering. 

Mr.  H.  W.  Miller,  recently  Assistant  to  the  President  of 
the  Southern  Ry.,  has  been  appointed  Vice-President.  He 
has  been  in  the  service  of  the  Southern  Ry.  for  about  30  years. 

Mv.  John  W.  Moran,  recently  Chief  Engineer  of  tlie  Watuppa 
pumping  station,  Fall  River,  Mass.,  has  been  appointed  Super- 
intendent of  the  Water-Works  by  the  Fall  River  City  Water 
Board. 

Mr.  Frederick  A.  Caldwell  has  resigned  as  Assistant  City 
Engineer  of  Providence,  R.  I.,  after  having  served  19  years 
in  the  Water  Department  and  the  City  Engineer's  office  of 
that  city. 

Mr.  E.  H.  Packard  has  been  appointed  City  Engineer  of 
Bloomington,  111.,  under  the  new  commission  form  of  govern- 
ment. He  succeeds  Mr.  Elmer  Folsom,  wlio  has  held  the  i)0si- 
tion  for  several   years. 

Mr.  E.  V.  Frothingham,  Commissioner  of  Public  W^orks  of 
the  Borough  of  JIanhattan,  New  York  City,  has  resigned, 
effective  June  1.  He  was  appointed  Feb.  15,  1910,  by  Borough 
President  George  Mc.\neny. 

Messrs.  O.  L.  Remington,  General  Manager,  and  H.  P. 
McCoU,  Chief  Engineer,  of  William  McLean  &  Co.,  Engineers 
and  Manufacturers,  of  Melboiirne,  Australia,  are  touring  the 
industrial  centers  of  this  country  and  England. 

Mr.  W.  H.  Winterrowd,  M.  Am.  Soc.  M.  E.,  Mechanical 
Engineer  of  the  Canadian  Pacific  Ry.  at  Montreal,  Que.,  has 
been  appointed  Assistant  to  the  Chief  Mechanical  Engineer 
of  the  Canadian  Pacific,  with  headquarters  at  Montreal. 

Mr.  J.  K.  McNellie,  recently  Superintendent  of  District 
No.  3,  of  the  Canadian  Pacific  Ry.,  has  been  appointed  General 
Superintendent    of    the    Intercolonial    Ry.,    with    headquarters 
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at  Moncton,  N.  B.,  succeeding  Mr.  F.  A.  Brady,  resigned,  as 
noted    elsewhere. 

Sir  Thomas  George  Shaughnessy,  President  of  the  Canadian 
Pacific  Ry.,  has  been  elected  an  Honorary  Member  of  the 
Institution  of  Civil  Engineers  of  Great  Britain.  Although 
noted  as  a  railway  executive,  he  has  never  been  connected 
with  the  engineering  department  of  a   railway  system. 

Mr.  F.  A.  Brady,  recently  General  Superintendent  of  the 
Tntercolonial  Ry.  of  Canada,  has  been  appointed  General 
Superintendent  of  the  National  Transcontinental  Ry.  between 
Quebec  and  Winnipeg,  and  the  Lake  Superior  branch  between 
Fort  William  and  Superior  Junction,  the  headquarters  of 
Cochrane,   Ont. 

Mr.  Thomas  A.  Edison,  M.  Am.  Inst.  E.  E.,  has  been  pre- 
sented with  the  gold  medal  of  the  American  Civic  Forum  "not 
for  any  particular  achievement,  but  for  distinguished  services 
and  great  scientific  achievements,  and  in  recognition  of  a 
great  career  which  has  a  place  among  the  very  highest  in  the 
roll   of  human   history." 

Mr.  Edward  W.  Parker,  M.  Am.  Inst.  M.  E.,  has  resigned 
as  Coal  Statistician  of  the  Division  of  Mineral  Resources, 
U.  S.  Geological  Surevey,  to  accept  a  position  with  the  anthra- 
cite mining  companies.  He  has  been  Coal  Statistician  of  the 
Geological  Survey  since  1S90  and  Chief  of  the  Division  of 
Mineral  Resources  since  1908. 

Mr.  William  Gerig,  M.  Am.  Soc.  C.  E.,  Vice-President  and 
Chief  Engineer  of  the  Pacific  &  Eastern  Ry.  and  Consulting 
Hydraulic  Engineer  of  the  Spokane,  Portland  &  Seattle  Ry., 
at  Medford,  Ore.,  has  resigned  to  take  a  position  with  the 
Northern  Pacific  Ry.  in  connection  with  the  work  on  the 
Union   Station  at  St.  Paul,  Minn. 

Mr.  J.  M.  Preston  has  resigned  as  City  Engineer  of  Dallas, 
Tex.,  to  open  an  office  in  Dallas  as  consulting  engineer.  IJe 
has  been  City  Engineer  for  the  past  seven  years,  and  under 
his  supervision  several  large  engineering  undertakings  have 
been  carried  out,  including  the  White  Rock  reservoir  and  a 
large  amount  of  street-improvement  work. 

Mr.  S.  D.  Clinton,  Assoc.  M.  Am.  Soc.  C.  E.,  recently  Division 
Engineer  of  the  Idaho  State  Highway  Commission  at  Pocatello, 
Idaho,  has  been  appointed  Assistant  Field  Engineer  of  the 
Interstate  Commerce  Commission,  Division  of  Valuation,  Fifth 
District,  with  headquarters  at  San  Francisco.  Mr.  Clinton  will 
have  charge  of  a  party  in  northern  Montana  and  succeeds 
Mr.  C.  N.  Kast,  M.  Am.  Soc.  C.  E.,  who  has  been  promoted. 

Mr.  H.  D.  McCaskey,  M.  Am.  Inst.  M.  E.,  Mining  Geologist 
of  the  U.  S.  Geological  Survey,  has  been  appointed  Chief  of 
the  Division  of  Mineral  Resources  to  succeed  Mr.  Edward  W. 
Parker,  M.  Am.  Inst.  M.  E.,  who  has  resigned,  as  noted  else- 
where. Mr.  McCaskey  has  been  Geologist  of  the  Geological 
Survey,  and  from  1900  to  1903  was  Mining  Engineer  of  the 
Philippine  Bureau  of  Mines,  and  was  Chief  of  that  bureau 
from   1903  to  1906. 

Mr.  Adelbert  A.  Weiland,  M.  Am.  Soc.  C.  E.,  has  been 
appointed  State  Engineer  of  Colorado.  Mr.  Weiland  has  been 
in  private  practice  for  the  past  five  years,  previous  to  which 
he  was  Hydraulic  Engineer  for  the  Colorado  Fuel  &  Iron  Co. 
Before  that  he  was  with  the  Water  Resources  Branch  of  the 
U.  S.  Geological  Survey.  In  his  new  position  he  will  have 
entire  charge  of  the  irrigation  problems  of  Colorado  and  will 
also  retain  his  private  practice  as  a  consulting  engineer,  with 
rooms  in  the  Thatcher  Bldg.,   Pueblo,  Colo. 

Mr.  Fred  M.  Rutter,  Assoc.  M.  Can.  Soc.  C.  E.,  recently 
Resident  Engineer  of  the  Canadian  Pacific  Ry.  at  West 
Toronto,  Ont.,  has  been  promoted  to  be  Assistant  Superin- 
tendent of  the  Ontario  Division  of  the  Canadian  Pacific,  with 
hoad(|uarters  at  Toronto.  Mr.  Rutter  entered  the  engineering 
department  of  the  railway  in  1902  and  was  engaged  for  a  time 
In  the  construction  of  the  Toronto-Sudhury  line.  Later,  he 
was  Resident  F.ngineer  at  Woodstock,  N.  B.,  and  since  1910 
has  been  stationed  at  West  Toronto  and  Montreal. 

Major-Oeneral  George  Washington  Goethals,  M.  Am.  Soc. 
C.  K.,  has  Iteen  elected  an  Honorary  Member  of  the  Institution 
of  Civil  Engineers  of  Great  lirltiiln.  In  commenting  on  his 
appointment,  London  "Engineering"  says:  "Colonel  Coethals 
has  proved  himself  a  captain  of  Industry  In  the  most  literal 
sense  of  the  term.  It  has  been  his  task  to  direct  the  canal 
forces  and  to  stimulate  them  to  fine  performances.  Though 
he  cannot,  like  the  leader  In  commercial  affalra,  point  to  glow- 
ing financlRl  reports,  everybody  Is  conscious  that  good  work 
hti.s   been   accomplished   at   Panama." 

Mr.  Hoss  A.  Frederick  has  been  appointed  City  Engineer 
of  .Sault  .Ste.  Mario,  Mich.  Mr.  FreJcrIck  has  been  engaged 
as  (lenlgnlng  unil  constructing  engineer  in  the  railroad,  indus- 
trial and  municipal  field  ;or  M  years.  For  throe  years  ho 
was  Assistant  Construrllon  Engineer  with  the  Lake  Superior 
'orporatlon,    for   two   years   Assistant    Hrldge    Knglnoer   of   tho 


Southern  Ry.,  and  for  three  years  Office  and  Field  Engineer 
with  the  Grand  Trunk  Ry.  For  four  years  he  was  with  the 
General  Motors  Co.  as  Office  Engineer  and  Superintendent  of 
Construction,  and  for  the  past  two  years  has  been  Office  En- 
gineer of  the  Algoma  Central  Ry. 

Mr.  J.  E.  Stephens,  Chief  Engineer  of  the  Missouri  Pacific- 
Iron  Mountain  Ry.  system,  has  been  promoted  to  be  Assistant 
to  the  President,  succeeding  Mr.  Alexander  Robertson,  who 
has  been  made  Vice-President  in  Charge  of  Operation.  Mr. 
Stephens  graduated  from  Stevens  Institute  of  Technology  at 
Hoboken  in  1S7S,  and  entered  the  railway  service  in  ISSO 
with  the  Oregon-Washington  R.R.  &  Navigation  Co.  Since 
then  he  has  been  in  railway-engineering  work  in  various 
parts  of  the  United  States  and  Canada,  South  Africa  and 
Mexico.  From  1911  to  1912  he  v/as  Assistant  Chief  Engineer 
of  the  Missouri  Pacific  and  tht  St.  Louis,  Iron  Mountain  & 
Southern    Rys.,    and    since    1911    he    has   been    Chief    Engineer. 

Mr.  E.  A.  Hadley.  recently  engaged  on  special  engineering 
investigations  for  the  President's  office  of  the  Missouri  Pacific 
Ry.  and  the  St.  Louis,  Iron  Mountain  &  Southern  Ry.,  St.  Louis, 
Mo.,  has  been  appointed  Chief  Engineer  of  the  railway  to 
succeed  Mr.  J.  E.  Stephens,  promoted,  as  noted  elsewhere.  Mr. 
Hadley  was  born  in  Lowell,  Mass.,  in  1S79,  was  educated  at 
the  public  schools  of  Lowell  and  was  graiduated  from  the  high 
school  there  in  1S97.  He  was  an  apprentice  to  Smith  &  Brooks, 
Civil  Engineers,  Lowell,  Mass.,  from  1897  to  1901,  and  in  1901 
joined  the  engineering  staff  of  the  Boston  &  Maine  R.R.  as 
draftsman.  Later,  he  was  promoted  to  be  Assistant  Engineer 
and  Resident  Engi-neer.  In  June,  1910,  he  went  to  the  Missouri 
Pacific  Ry.  as  Engineer  of  Design. 


Calvin  Whiteley,  Jr.,  former  Chief  Engineer  of  the  United 
Railways  &  Electric  Co.,  Baltimore,  Md.,  died  May  3  from 
apoplexy. 

Albert  Lloyd  Hopkins,  Assoc.  M.  Am.  Soc.  C.  E.,  President 
of  the  Newport  News  Shipbuilding  &  Dry  Dock  Co.,  of  New 
York  City,  was  among  those  lost  when  the  "Lusltanla"  sank 
on  May  7. 

Gustav  Wilke,  one  of  the  earliest  contractors  for  "sky- 
scraper" construction  in  Chicago  and  a  building  contractor  of 
national  reputation,  died  Apr.  24  at  his  home  in  Chicago.  One 
of  his  first  large  contracts  was  the  building  of  the  Texas 
state  capitol  at  Austin.  He  was  a  member  of  the  contracting 
firm  of  Wilke  &  Hoag,  Chicago.  He  is  survived  by  a  widow 
and   two  children 

Thomas  A.  Leach,  for  many  years  Superintendent  of  the 
Blackstone  Valley  Division  of  the  Worcester  Consolidated 
Street  Ry.,  and  one  of  the  pioneer  street-railway  men  of  New 
England,  died  at  his  home  in  Worcester,  May  5.  He  was  born 
in  Boston  in  1852,  and  was  educated  in  the  public  schools  of 
that  city.  He  took  up  street-railway  work  at  the  very  begin- 
ning of  the  industry. 

Edmund  K.  Turner,  M.  Am.  Soc.  C.  E.,  a  well-known  con- 
sulting engineer,  of  Boston,  died  at  the  Corey  Hill  Hospital 
in  Brookline  on  May  6.  He  was  born  at  Marblehead,  Mass., 
In  1S48,  and  was  graduated  from  the  Massachusetts  Institute 
of  Technology  in  1S70.  After  several  years  with  the  Fltch- 
burg  R.R.  he  entered  private  practice  and  was  connected  with 
many  important  enterprises.  Mr.  Turner  was  a  member  of 
the   Boston   Society   of  Civil   Engineers. 

Alexis  H.  French,  M.  Am.  Soc.  C.  E.,  for  many  years  Town 
Engineer  of  Brookline,  Mass.,  died  May  3  at  his  home  in 
Brookline.  He  was  a  graduate  of  the  Massachusetts  Institute 
of  Technology,  class  of  1S73,  and  was  6-1  years  of  age.  He  had 
been  the  head  of  the  Brookline  engineering  department  since 
its  establishment  In  1S91,  and  previously  had  done  engineering 
work  for  the  town  for  many  years.  He  was  a  member  of  the 
Boston  Society  of  Civil  Engineers,  the  Boston  Engineers  Club, 
the  Massachusetts  Highway  Association  and  many  other  as- 
sociations in  Boston  and  vicinity.  Ho  is  survived  by  a  widow, 
a  brother  and  a  sister. 

Lindon  Hates,  Jr.  (son  of  Lindon  Wallace  Bates),  an  .Amer- 
ican engineer  connected  with  tho  Red  Cross  work  In  Helgiuni, 
was  among  tho.se  lost  In  the  sinking  of  the  "Liisltunin"  on 
May  7.  Ho  was  born  In  Portland,  Ore.,  In  1SS3,  was  oducuti'd 
In  England  and  at  Yale  ITnlverslty,  from  which  ho  was  grad- 
uated In  1902.  Ho  had  been  engaged  In  engineering  work  at 
Oalvoston,  on  the  New  York  Stat©  bargo  canal  ai\d  In  Denver, 
Colo.  Later  ho  traveled  extensively  In  Siberia  ami  .South 
America.  Ho  was  Vlco-I'resldent  of  tho  Bates  Engineering 
Co.   of  New   York  City.      He  served   on   engineering   boards   for 
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HouM-art.,  us  lU.sia...,t  K.-Klnccr  on  U...  oo.,»trurUo„  of  tl.- 
rri,.  ..natl  wat...-xvo.k8.  Ho  wuh  retain...!  In  tl,l»  ca- 
rritv  ...t  ho  co,„,...-.>on  of  the  work  In  IflO-J.  I.,  .'.no  he 
',..>., tea  Chief  Kn«lneer  In  ohur«c  of  the  con»tr..etlon 
:'mm  n  w  ...  ra.  UospMal  In  01n.-ln..atl.  His  work  o.,  this 
««OOOOo\mou,.  of  l.ulMln^.s  hu.l  Just  l.een  oo.npletcd  nn.l  h.. 
w«ron  .  pleasure  trip  to  C-allfornla.  Mr.  Jewe.t  wu«  61  year« 
^Id      Ho  is  survived   hy  a   widow,  a  dauKhler  a.,.1  a  «on. 

WlUla.n    I'ond   Harris,   of  Johnson   City.   Tenn..   died    at    his 
ho,ne  A    .■     M    ti.ir.,  fron,  pneumonia.     He  was  bor.T  In  Woroes- 
rr  Mais     Vel.    12.   ISIfi.  and   was  graduated   fro.n   Rensselaer 
•oU-technle    Institute,    class   of    isf.6.      He    beK'an    work    as   an 
ni  nee        .e.,?K-    e.nploye.l    at     various    tl.nes    upon    the    co..- 
Uurtlon    of    the     Hoosac-     Tunnel.     .nn..ove.nenl     o       I'rospe   t 
I'nrk    nrooklvn.   and   with    the    Northern    Paelflc     {>.      He   lal 
out  Riverside  suburb.  Chlca».o.     Kor  a  brief  period  he  en^'a».e 
?n   contracllnB.    but    later   entered    the    railway    service    as    an  ^ 
m,eraU.  ;*  o.Ucer.  beluK  o.nployed  successively  ^'^'V  ^^^^   ^  ^  'l" 
Xre    Lu-kiwanna   &    Western    R.R..   the   Chesapeake   &    Ohio 
Rras^up;ru;\cndent.  the  Louisville  &  Nashville  as  Division 
Superlnte..dent.   the   Haltl.nore   &   Ohio   Ry      the   Atchison     To 
neka   &   Santa    F.^    Ry..    the   Charleston.   Cincinnati    &    Chicafeo 
R  R.  and  with  the  IMant  Systen,.  now  the  Atlantic  Coas     U,,e 
Ry      In  1S9S  he  moved  to  Johnson  City.  Tenn..  and  established 
the  Harris  Manufacturins:  Co..  a  successful  wood-working  In- 
dustry      Mr.    Harris   was   a    man    of   sterling   character,   great 
energy  and   of  high   intellectual   attainments,  and   Is   mourned 
by  a  large  circle  of  friends.     [Contributed  by  Orlando  K.  Mor- 
gan, Johnson    City.   Tenn.] 

Dr    F    S    Pearson.  M.  Am.  Soc.  C.   K..  Consulting   Engineer. 
of   New    York    Citv.    and    the    promoter    of    many    engineering 
enterprises  in  Souih  America  and  other  foreign  countries,  was 
among   those    drowned    when    the    steamship    "Lusitania      was 
sunk  off  the  Irish  Coast  on  May  7.     Mrs^  Pearson,  ^vho  acco..- 
panied    him.   is   also   reported    to   have   been   lost-  ^  F''^^  ^tark 
Pearson    was    born    in    Lowell.    Mass..    July    3.    1861.      He    was 
graduated   from  Tufts  College  in  1SS3.     From   1879  to   1S80  he 
was   Instructor   in    chemistry   at    the    Massachusetts    Institute 
of  Technologv.  and  from  1S83  to  18S6  was  Instructor  in  mathe- 
matics  and   applied    mechanics   at    Tufts    College.      He    was   a 
mining  engineer  in  the  United  States  and  South  America  froni 
18S6  to  ISSS.  returning  to  this  country  to  become  Manager  of 
the  Somervllle   (Mass.)   Electric  Light  Co.     Later  he  was  Chief 
Engineer   of   the   West   End   Street    Ry.   Co.   of   Boston^   of   the 
Dominion   Coal   Co..   of   the    Metropolitan   Street   Ry.   Co..   New 
York    from  1S94  to  1899.  and  since  then  has  been  a  consulting 
engliieer    and    promoter    of    world-wide    reputation.      He    was 
President    and    Director    of    the    Barcelona     (Spain)    Traction. 
Light  &  Power  Co..  Ltd..  the  Mexican  Tramways  Co..   the  Rio 
Janeiro   Tramway.   Light   &   Power   Co..   the   Mexican   Light    & 
Power  Co.   Ltd..   the    Mexican    Northwestern    Ry.   Co.   and   the 
Sao  Paulo  Tramway.  Light  &   Power  Co.     Mr.   Pearson   was  a 
member  of  the  Institution  of  Civil  Engineers,  of  the  American 
Institute   of    Electrical    Engineer's,    the    American    Institute    of 
Mining    Engineers,    the    American    Society    of   Mechanical    En- 
gineers. American  Society  of  Civil   Engineers  and   many  other 
scientific  associations  and  clubs. 
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COMING   MEETINGS 
INTERNATIONAL    RAILWAY    FUEL   ASSOCIATION. 

Mav    17-2U.      Annual    meeting   at   Chicago,      ^5ec^..   t .   u.   nan. 
922   McCormick    Bldg..   Chicago. 
^   .UTHWESTERX    ELECTRICAL   AND   GAS    ASSOC^IATION. 
.Ma>    19.     Annual  convention  at  Galveston,  Tex.     becy..  H.  S. 
Cooper.   Dallas,  Tex. 
NATIONAL   MACHINE   TOOL   GUILDERS-    ASS<3CIATION^^ 
\io«  on  91       «;nrin2-  meeting  at  Atlantic  city,  ai  noiei  i»i<xi  i 
'^b^oroulh-Ble^nhefmSeo?    Charles  E.  Hlldreth.  Worcester, 

Mass 


MASTER  BOILER  MAKERS"  ASSOCIATION 
Mav     25-28.       Annual     meeting     '"  .  *-!i|J5^°- 
Vought.   95   Liberty  St..  New  York  City. 


Secy..     H.     D 


national'  ri^FKKENCK    ON  ^M  ■■/;ANN,N.I,  ^^  ,^        ^^^^  _ 

AMERICAN      RAILWAY     MASTER     ME.-HANICH"     AHSOCIA- 
Jun.;'"!'-n.     Annual   eonvenllon   In   Atlantic  <;ily.     Secy..  JoH. 
M    Taylor.  Karpen   Hldg..  Chl.-ago 

"^CT:=l'.'i6''>il!n\:^l'S..^U^n'll."Iua^...^  City.     Secy..  Jos. 

•'T  Taylor.   Karpen   Hldg.,  Chicago. 
OHIO      SO.METY      OF      MECHANICAL.      ELECTRK^AL      AND 
STEAM    ENGINKKRS.  ,  ,    Toledo       Secv.,   Frank 

•T  j:j:v„'";',s;,"j;s;  r,vi?.^.;'.'  si'..,;...,,., 

s<,rlETV  pon  Tlin  i'komotion  of  KNf;iNKi:iiJNf!  Bi,u. 

s«M^«v    for    TeHtinK    Material-— The    provisional 

Amerlcnn  ^»'\'-*l  '"'   ^^^e^tlng  of  the  American  Society 

'rTlTt^igMal.        «.  to"re\em  .Tune   22-26   in   Atlantic  City^ 

^dd^ion^oV;:  j:u1i  -;-- -^-r^^riJ^ttbiii^rof 

I:'ol/A:r"'rc'.'Xldn:;    A'E.'H.ura"dA.  L.  Feild.  "Fatigue 
of  (^opne;-  Allovs,"  Ernst  Johnson;   "Molten  Zinc  as  a  Reagent 
?or   E  ch  ng   in    the   Microscopic   Examination    of   Steel."    Jesse 
L     Jones-    "The    Determination    of    Spelter    Coating    on    Sheets 
Jxvwe"   J    A     Aupperle;    "Battery    Zincs-Some    Causes    of 
Defective    Servfce."    Robert    Job    and    F.     F.    White;    "Elastic 
fr,^it  •'  T    D    Lvnch-    "The   Elastic  Limit  of  Steel   Determined 
brxnuilve^se   Test.'  and    Its    Relation   to    the   Tensile    Elastic 
Limit"  W    K.   Shepard;    "Micrographic   Determination   of   Sur- 
face Decarburi.ation  in  Heat-Treated  ^^^^]^''J:^;^/l^:^^:,' 
'•The    Relations   among   Maximum    Strength,    Brinell    Hardness 
nnd  Sclerscope  Hardness  in  Treated  and  Untreated  Alloy  and 
Plain    steels."    R.    R.   Abbott;    "Some   Neglected   Phenomena    in 
Ue    Heat    Treatment    of    Steel."    M.    E.    Leeds;     "The    Charpy 
Impa"     Test    on    Heat-Treated    Steel,"    J.    J.    Thomas;    "Some 
Rea  ons    Why    the    Use    of    Heat-Treated    Material    Has    Been 
a    Kioot    tn   Criticism"    H    V.   Wille;    "Comparison    of   Physical 
ItZuls  OMlineT'from  Carbon  Forging  Steel  When  Water- 
and    Oil-Quenched."    C.    D.    Young;     "The    New    Phys  cal    and 
Chemical    Laboratory    of    the    Pennsylvania    Railroad    Co.    at 
AUo^na"     C.    D.     Young;     "The     Failure     of    Materials     under 
Repeated  Stress."  H.  F.  Moore  and  P.  B.  Seely;  "A  Laboratory 
Method  of  Dete  mining  Pressure  on  Walls  and  Bins,"  J.  Ham- 
mond   Smith;    "A   universal    ^trainometer    of    Simple    Design 
S   H    Graf-  "Microstructure  of  Concretes.  "N.  C.  Johnson.     The 
|ff"ct  of  Finer  Grinding  and  a   Higher   «0.  Content   upon   the 
Physical    Properties    of    Portland    Cement,      P.    H.    Bates       An 
investigation   of  the  Strength  and   Elastic   I'-Perties   of  Con- 
crete-Filled  Pipe   Columns."   A.    F.   Holmes   and    F.   W.    Swain 
'some   Abrasive  Tests  on  Po.tland-Cement   Mortars,   to   Select 
Aggregates     and     Mixes      for      Concrete      Highways         H.      b_ 
MaUimore;    "Method    of   Weight-Volumetric    Proportioning    of 
concrete    Aggregates    in    Testing."    J     A.    ^^'l^-'l^J^^^^f^ 
Interpretation   of   the   Word   -Vitrified'    as   Applied    to   Ceramic 
Products."   Edward    Orton.   Jr.;    "Tests   of   Reinforced   Gypsum 
Beams"   W.   A.   Slater;    "A   Cylinder   Friction    and   Lubrication 
Testing    Apparatus,"    A.    E.    Flowers;    "Some    Experiments    on 
technical  Bitumens."  S.  R.  Church  and  J.  M.  Weiss;  "A  Fungus 
Bert    Test    of    Wood    Preservatives."    Cloyd    M.    Chapman.      As 
has    been    announced,    the    Seventh    Congress    of    the    Interna- 
tional  Association   for   Testing   Materials,   which   was   to   have 
been  held  at  Petrograd.  Aug.  12-17.   191.^  has  been  P°«tPone<L 
Members    of    the    International   Association    will    not    be    held 
liable   for   dues  from   and   after   the    beginning   of   the   current 
fiscal    vear,    Jan.    1.    1915.    "until    the   Council,    after    change    in 
the   political   situation,   takes  further  action."     It   is   earnestly 
recommended  that  the  American  members  of  the  International 
Association     take     no     steps    toward     withdrawing     from     the 
International    Association    during    this    critical    period    in    its 
history.      The    Secretary   of   the    Amercan    Society   for   Testing 
Materials    is   Edgar    Marburg.    Univ.    of    Pennsylvania,    Phila- 
delphia, Penn. 
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"Absolute"  Lock  Nut 
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Xovel   3>ut   Lock 

A  novel  and  effective  lock  for  bolt  nuts  that  are  liable  to 
work  backward,  shown  in  the  accompanying  sketch,  is  being 
made  by  the  American  Lock 
Nut  Co.,  Pullman  Station,  Chi- 
cago. A  channel  with  sloping 
floor  is  cut  across  the  threads 
of  an  ordinary  nut,  and  in  this 
is  slipped  a  small  locking  spool, 
or  pin.  As  the  nut  is  screwed 
on  the  bolt  the  pin  rolls  in  con- 
tact with  the  bolt  and  loose  in 
the  deeper  part  of  the  groove; 
but  with  any  backward  motion 
the  pin  rolls  up  the  floor  and  wedges  against  the  threads. 
The  pin  cannot  injure  the  latter,  as  it  bears  only  on  their 
fiat   surfaces. 

*     *     * 
Concrete   Column    Form    damp 
A  new  clamp  for  wooden   forms   for  concrete  columns  has 
recently  been  put  on  the  market  by  the  New  England  Column 
Clamp  Co.,   6  Beacon  St.,  Boston,  Mass.     The   device,  which   is 
patented,    consists    of    four    ordinary    angle-irons,    which    are 
used   as   the   vertical   corners   of   the   form,   acting  as   backing 
to     hold     wooden     cross-struts, 
^A  r2i       which  in  turn  hold  vertical  lag- 

rjF -   ~-~'     '     '-   ~.     "  "  - .  v,-_L,-  ?Jj   ging  lightly  nailed  to  the  struts. 
^^ '  "^   The     angle-irons     are     tied     to- 

gether by  through-bolts  with 
hand-nuts.  The  view  shows  in 
the  foreground  the  clamp  on  a 
square  column,  and  in  the  back- 


AojUHTAiiLK  Column   Fuu.m 

Kround  on  a  rectanKUlnr  wall  column.  The  section  In  the 
upper  corner  ahowH  thi'  clump  UH  UHid  on  an  octri^ronal  col- 
umn. PlnlmH  nre  mndn  for  iiuperlorlty  on  uccount  of  BiivInK 
III  cfiiit,  both  for  niiiiiiifiicturu  unci  for  plat'lnK,  and  for  ndapta- 
lilllty  to  all  kliwlH  of  work.  Kecausu  of  thu  Hlinpllcit/  nnd 
rlk'idlty  of  ItH  coMHtructlon,  It  can  liu  u«eU  over  und  over 
iiKaln    without    very   Kreat  dtitorloratlon. 


Coast  Survey  Precise  tevcl 

To  meet  a  growing  demand  for  the  very  best  type  of  pre- 
cise leveling  instrument,  C.  L.  Berger  &  Sons,  Boston,  Mass., 
now  manufacture  and  carry  in  stock  the  standard  U.  S.  Coast 
&  Geodetic  Survey  precise  level  (described  in  detail  in  "En- 
gineering News,"  July  2,  1903).  This 
is  a  dumpy  level  and  has  been  used 
with  much  success  by  the  Survey  for 
the  past  15  years.  It  was  with  one  of 
these  instruments  that  the  precise- 
leveling  records  noted  in  "Engineer- 
Ar»l  ing  News"  of  Oct.  29  and  Dec.   3,  1914, 

IILI  were  made.     The  stock  instrument  of 

C.  L.  Berger  &  Sons  is  claimed  to  be 
built  absolutely  to  the  Coast  Survey 
specifications,  using  nickel-iron  and 
nickel-steel  as  called  for,  thus  insur- 
ing the  maintenance  of  adjustment 
under  considerable  changes  in  tem- 
perature. This  precise  level  is  guar- 
anteed to  pass  the  U.  S.  Coast  & 
Geodetic  Survey's  inspection.     The  list 

A!  price  is  J37 
^i. 
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Expanded-Steel 
Pole 


Expantled-Steel   Pole 

The  unique  type  of  steel  pole  shown 
in    the   accompanying   sketch    has    re- 
cently   been    developed    by    the    Bates 
Expanded  Steel   Truss  Co.,   South  La- 
salle  St..  Chicago.    The  body  is  formed 
by    slitting    the    web    of    a    special    I- 
beam    and    pulling    the    flanges    apart 
while    hot.      The    top-arm    and    cross- 
arms  are  built  of  angles,  which  are  bolted  on.     It  is  claimed 
that  the   prices  approach   the   cost   of  wood   poles  for  a  given 
service. 

Compact  Traveling  Mixer 

The  concreting  outfit  of  the  Municipal  Engineering  & 
Contracting  Co.,  of  Chicago,  shown  in  the  accompanying  view, 
has  compactness  as  one  of  its  special  features.  Caterpillar 
supports  are  placed  so  close  to  the  front  axle  that  the  machine 
can  be  turned  in  about  its  length.  It  has  a  cube  concrete 
mixer  of  J-yd.  capacity,  mounted  high  enough  to  give  a 
good   slope    to   the    10-ft.    distributing   chute,   which    has   two 


CoJir.VCT   'rii.VVIM.INU    MlXKU 

hinged  sections  (as  shown)  that  can  bo  swung  down  for 
ili'PusltiiiK  concrete  at  different  distances.  The  charKinK 
hopper  Ih  operated  by  cable  and  drum  and  Is  raised  to  such 
a  stoe])  anKle  as  to  liisuro  clear  delivery  of  Its  contents  Into 
the  mixer.  The  mouth  Is  hinged  on  ii  crossbar  of  the  double 
trIanKular  frame,  and  this  In  turn  Is  pivoted  to  the  mixer 
frame.  This  ritf.  In  lowerlnj;,  shifts  thu  hojipor  outward  so 
that  It  drops  to  the  ground  ai\cl  Into  position  (or  convenient 
charKliiK. 
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It  is  ton  (it'tt'ii  tlu'  |>rju  lici'  in  hiu'liwiiv  hridL,'*'  ili'sij,'ii 
to  i-onsitliT  till'  brid^ri'  only  ln'twciMi  its  al)iitiiu'iits  and  to 
iH'irlivt  till'  viTV  important  jtrohUMns  of  tlic  approiiclu's. 
a  proper  solution  of  wliidi  (•ontril)uti's  as  niucli  to  tlic  aj)- 
praranif  of  tlu'  l)ridgt>  as  any  otlicr  t'aclor.  In  Iiis  Ijridgc 
work  in  Ontario  tho  writer  lias  liad  oiiasion  to  oljsorvc 
the  followinj;-  prin(i])los  in  approacii  dcsiiin,  most  of  wliich 
arc  exemi^lilii'd  in  tlie  aiconipanyini;  views  of  thr  lnidijc's 
as  built. 

Wimii  ()]••  Ai'rit(>.\(  iiKs — Although  it  jj^cnerally  costs 
ten  times  as  much  to  widen  the  Hoor  of  a  steel  or  concrete 
bridge  as  to  wiilen 
the  e  a  r  t  li  ap- 
proaches, a  (dun- 
try  bridge  with 
l()-ft.  roadway 
a  n  d  approaches 
12  or  U  ft.  wide 
is  a  c  o  m  in  o  n 
sight.  Si.xtoen  feet 
clear  b  e  t  \\ c  e  n 
handrails  is  the 
u  s  u  a  1  width  in 
Ontario  for 
bridges  carrying 
ordinary  country 
tralHc,  because 
this  is  sujjposed 
to  be  the  narrow- 
est road  on  which 
two  veliicles  can 
conveniently  pass. 
In  the  writei-'s 
opinion  this  is  a 
jx)pular  error,  he- 
cause    it    may    be 

observed  that  drivers,  perhaps  as  a  matter  of  prefer- 
ence, will  not  ordinarily  ])ass  on  a  lii-ft.  l)ridge.  though 
it  must  be  admitted  that  it  can  be  done,  liut  why  put  ex- 
tra money  into  widening  a  bridge  when  peoi)le  will  not 
generally  use  it  for  the  jjurposc  for  which  it  was  intended? 
It  is  therefore  suggested  that  for  small  traffic  It  ft.  should 
be  the  width  ado])ted — nothing  less  will  acconnnodate  cer- 
tain kinds  of  farm  machinery — and  where  the  bridge  lloor 
is  to  be  nuule  just  wide  enough  for  vehicles  to  pass  easily 
it  should  be  18  ft.  wide. 

E.AsY  Side  Slopes — The  reason  that  .so  many  steep 
side  slopes  arc  seen  is  partly  from  lack  of  strict  super- 
vision. Doubtless  in  many  cases  cuts  and  fills  are  not  laid 
out  on  the  ground  with  slope  stakes.    Another  reason  may 

•civil    Encrineer,    ST    Arlelnlde   .St..    E.i.ft,    Toronto,    Ont. 


Pig.  1.    HiGnw.AT  Brtdoe  wittt  IVvuiiEL  Cut  to  Plane  of  Slope 


(Illustrates  arch  with  no  wings  at  -sa 
saving  of  concrete  by  using  1  :  1  slope 
ft.,   road   14   ft.   to  low   water) 


lie  (hie  lu  lal-  •  economy — the  desire  to  l(!s.-;en  the  qnaiility 
of  earth  recpiired.  However,  very  little  saving  in  (irst 
cost  results  lioiii  scamping  the  earth  by  making  steep  fills. 
For  a  lill  100  ft.  long  and  an  average  of  71/^  ft.  deep 
about  100  cu.yd.  more  of  eartli  is  required  to  make  the 
])roper  slopes  of  1^/^  horizontal  to  I  vertical  than  to  make 
slopes  of  1  to  1,  which  is  about  the  steepest  that  earth 
can  be  made  to  stand.  Tlu'  dill'circnce  in  cost  is  perhaps 
$;!"),  and  that  will  not  go  far  in  rej)airing  100  ft.  of  lill 
with  steep  side  slopes. 

It  may  he  worth  while  to  consider  the  advantages  in 

certain  cases  of 
making  the  sides 
of  fills  with  even 
easier  slopes  than 
11/2  1'>  1-  It  is 
found  that  when 
the  slopes  are 
made  '.}  to  1  no  ap- 
proach fences  are 
needed  (.see  Figs. 
2  and  3)  becau.se 
vehicles  may  then 
be  driven  out  on 
the  slopes  without 
danger  of  over- 
turning. The  dif- 
ference in  cost 
between  the  3  to  1 
slope  and  the  reg- 
ular 11/2  to  1  for 
a  fill  6  ft.  high  is 
about  20c.  per  lin. 
ft.  each  side,  or 
about  the  same  as 
the  cost  of  a  stout 
wooden  a]i])r<iacli  fence.  For  a  iill  12  ft.  high  the  extra 
cost  of  the  easier  slope  is  about  80c.  per  lin.ft.,  or  about 
the  same  as  the  cost  of  a  good  fence  of  concrete  posts  and 
2-in.  gas])ipe  railing.  \\c  may  conclude  that  eliminating 
the  fences  by  easy  slopes  is  not  feasible  for  high  fills,  but 
for  low  fills  it  is  often  the  cheaper  in  first  cost  and  results 
in  handsomer  and  more  permanent  bridge  approaches 
compared  to  steeper  fills. 

It  is  not  economical  to  build  a  3  to  1  slope  close  up  to 
the  abutments,  on  account  of  the  length  of  the  wing-walls 
required  to  retain  it.  Where  recourse  is  had  to  ca.sy  slopes 
to  save  fences  the  slopes  at  the  wing-walls  should  be  li/^ 
to  1,  gradually  becoming  less  steep  until  a  slope  of  3  to  1 
is  attained  at  a  distance  of  perhaps  20  ft.  away  from  abut- 
ments. 


vitiK    of    l.S'/;     concrete    over   wings;    also 
ilry    wall    in.stead   of   1%  :1    fill;   span    20 
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Fics.  •.>  AM)  ;!.    E.vsY  Side  Slopes  ox  Bridge  Aitiioaihes 

(3  ;  1   sodded   slopes;   no  approach   fence   required.      Fig.   2,   on   left,  Pegg's  Bridge,  York  County,  Ontario;  span,  30  ft. 
on    right.   Tool's   Creek   Bridge,   York   and   Ontario   Counties,   Ontario;    span,    40   ft.) 


Fig.   3, 


Fex(E.s  ox  Fills — Wliere  feiuts  are  eonstructctl  on 
new  fill.«  each  pair  of  posts  should  be  wired  together  iin- 
der  the  fill  to  prevent  the  fences  from  spreading  and  lean- 
ing as  the  fill  .«ettles.  If  concrete  posts  (Fig.  8)  are  used 
in  order  to  prevent  them  from  settling  down  with  the  new 
fill,  each  post  .should  rest  either  upon  the  old  earth  bed  or. 
where  the  new  fill  is  too  deep,  upon  a  block  of  wood,  which 
in  turn  rests  upon  the  old  bed.  For  this  purpose  it  is  con- 
venient to  allow  the  contractor  to  use  timljers  from  tlie  old 
bridge  if  there  are  any. 

SoDDlxc;  Sloi'Es — Bridge  engineers  are  finding  that  it 
is  often  worth  while  to  ])lace  old  sod  on  the  slopes  of  cuts 
and  fills.  If  they  are  merely  seeded  the  rain  frequently 
foniis  large  ruts  before  a  good  bottom  is  obtained,  to 
.'ay  nothing  of  the  fact  that  seeded  slopes  grow  up  ragged 
and  contain  unsightly  weeds.  Good  old  sod  is  the  result 
of  a  survival  of  the  fittest,  and  when  slopes  are  surfaced 
by  it  they  quickly  become  hard  and  permanent.  On  bridges 
designed  by  the  writer  sodding  has  cost  an  average  of  9c. 
per  sq.yd.  To  sod  100  ft.  of  fill  an  average  of  8  ft.  in 
height  would  thus  cost  less  than  $;50,  which  is  probably 
not  more  tlian  the  cost  of  repairs  which  would  otherwise 
be  required  on  a  new  fill  of  this  size  (.-iee  Figs.  2-.')). 

Paved  Sloi'ES — Good  use  is  often  made  on  bridge  ap- 
proaches of  field  or  river  stone  u.sed  as  divwall  or  neatly 


laid  riprap  for  paved  gutters  to  carry  rain  water  down 
the  sides  of  fills  and  for  protective  work  to  prevent  scour- 
ing of  fills  by  freshets.  The  specifications  and  inspection 
of  a  drywall  to  retain  earth  approaches  should  insure  its 
being  deeply  founded  and  carefully  laid  on  slopes  not 
steeper  than  1  to  1.  Vertical  or  steep  dry  walls  are  prob- 
ably not  so  permanent  as  good  sod  laid  on  easy  slopes.  It 
is  perhaps  worth  mentioning  that  where  the  fill  is  com- 
pletely surfaced  next  to  the  abutments  with  drywall  on  a 
slope  of  1  to  1  there  is  aljout  one-third  less  concrete  in  the 
wings  than  where  they  have  to  retain  an  earthfill  at  a  slope 
of  11/^  to  1.  Where  drywall  or  riprap  is  exposed  to  heavy 
f  re.^hets  it  may  be  advisable  to  pour  thin  concrete  into  the 
spaces  between  the  stones  after  it  is  placed.  The  writer 
has  found  that  in  such  cases  aliout  one-fourth  of  the  bulk 
is  concrete ;  for  instance,  in  one  case  28  cu.yd.  of  riprap 
required  T  cu.yd.  of  concrete  to  fill  (see  Figs.  4  and  5). 
WiNii-WvLLs — Judging  by  examples,  especially  in  the 
older  bridges,  of  unduly  short  wing-walls  in  connection 
witb  high  fills,  of  masonry  in  wings  rising  much  above  tiie 
eai'th  of  the  fill,  of  wings  placed  at  uneconomical  angles 
witli  the  abutments,  it  is  apparent  that  the  function  of 
Ming-walls  has  not  always  been  well  understood  in  some 
localities.  Their  main  function  is,  of  course,  to  retain 
tiie  approach  fills,  and  the  top  of  the  wings  should  be  built 


Fi(!S.   t  AND  r».     hiiMKii:  .\i'i'U(iA(iii.s  wirii  SoddedIUnks  AND  Win;  \r  Pavinu 

(KIk    -I    Wnildworth  nrc-h,  WpBtprn  f)ntiirlo;  npnn,   lis   ft.  fl  In,;  I'-wiiIln,  l:'  In.  thick,  with  i-iirth  nt  »nm(>  holifht  Inside  and  out. 
KIk     .'..   NiiholMi.ii    Hrldu",  .mriicoi'  County.  Ontario;   Npun.    ISU    ft       Concrete    fencepoHts    on    upliroach) 


\lav  •.'<),  I'.m:. 
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to  cDiiform  widi  (lie  llll  itl  nil  iioiiits  oT  (lie  slopt',  so  Hint.  <T(iii(iiiiiiiil  in  olliiT  Hilmilioiis.    Since  win<,'-wnllH,  of  wlint- 

tlii'  i-oiitivto  or  masoiirv  (lois  nul  |iiojcit  iiliovc  tlu'  fill  iit  ever  kiml,  iricn'ii.xc  in  l('n^,'tli  anil  t-osl  an  IIk!  lit;i;^lit  of  the 

Biiv  place.     It  is  (lio  writer's  iu'lief  tiiat  splay  win;;^  am  lill  to  lie  retained  inereases,  it  in  liettcM'  not  to  attempt 

most  satisfaetorv  when  phieeil  at  an  anjjle  of  iJO"  to  the  to  retjiin  a  hif,'h  lill  at  ail  hut  to  let  it  take  its  natural 

fatvof  the  ahutnu'iits.     it  is  true  the  wind's  would  contain  slope  on  idl  sides,     in  this  ease  siiore  spans  and  jiiers  are 

a  smaller  amount  of  concrete  if  tliey  wore  placed  in  a  used  instead  of  iibutmeuts  and  wings.     The  higher  tlio 


V\r. 


(On  left,   HithlaiHl  ('ro-k   HriiU 


(!  WD  7.    WiN'Ci-AV.M.i.s  VKiiSfs  Opkn'  Apphoaciiks 

On   riprht,    I'mtt    Britltcp,   York   Township, 


York   ("ouiilv,  Ontiirlo 
Ontario;    si 


span,  fiO   ft.;   cost,   $9500. 
an,   Til)    ft.;   cost,   $5200) 


straiirht  line  with  the  races  til'  the  alnitnicnts  so  as  to  come 
out  close  to  the  cd-re  of  the  stream,  and  sucli  winfjs  are 
(piito  ]m>])er  for  sub\yays;  but  where  water  has  to  be  con- 
tended with,  straight  wings  are  impratticahle  l)ecau.se  of 
the  danger  of  the  water  working  around  behind  them. 
"Thirty-degree  wings"  contain  15%  more  concrete  than 
.straight  winus,  Init  the  end.  of  eacli  ^iO"  wing  is  bronglit 


lidi'c   s])aiis   (ompared   to 


Fk;.  S.     Fi:f,km ax".^  Biiincr.  Oytatito 

(Clear   span,    91    ft.;    mustrates   proper    slope    for    dry 
concrete  approach    fences) 

a  di.<tance  etiual  to  one-half  the  length  of  the  wing  l)ehind 
the  face  of  the  abutment,  and  presumably  that  distance 
away  from  the  edge  of  the  stream,  .so  that  there  should  be 
no  daufier  of  a  wa.<hout  behind  the  wings. 

However,  when  the  ends  of  the  wiujrs  are  placed  still' 
farther  back  from  the  stream  the  increased  amount  of 
nia.sonry  required  is  very  noticeable.  For  instance,  wings 
at  an  angle  of  45°  with  the  face  of  the  abutment  will  con- 
tain al)out  22%  more  concrete  or  nia.sonry  than  wings  at 
an  anj:le  of  :50°.  TJ-wings,  the  principle  of  which  is 
quite  different  from  that  of  splay  wings,  should  nearly  al- 
ways be  u.<ed  with  an  h  bridges,  and  are  often  the  most 


lill,    the   more   economical    ; 
wing-walls. 

Sometimes  shore  .spans  are  economical  for  fills  20 
ft.  high  and  nearly  always  for  fills  25  ft.  in  height  and 
greater.  The  Angus  Bridge  in  Simeoe  County  is  an  ex- 
ample. Hero  the  floor  is  20  ft.  from  summer  water  level. 
Tenders  weie  ( ailed  for  on  the  sulistructure  for  two  de- 
signs, one  being  the  ordinary  abut- 
ments with  splay  wings  and  the  other 
concrete  shore  spans  and  piers.  The 
lowest  tender  was  for  shore  spans  and 
was  $500  cheaper  than  for  tlie  wing- 
wall  design. 

The  views  in  Figs,  (i  and  7  illustrate 
this  principle.  Fig.  6  .shows  the  High- 
land Creek  Bridge  in  York  County, 
which  is  of  GO-ft.  span  and  30  ft.  high. 
It  is  a  steel  deck  span  (recently  con- 
creted) between  high  U-abutments, 
which  arc  expensive  and  obstruct  the 
stream.  It  cost  .$<)500.  Fig.  7  illus- 
trates the  Pratt  Bridge  in  York  Town- 
ship, which  is  of  50-ft.  span  and  30  ft. 
high.  It  is  a  concrete  girder  bridge 
with  open  approaches,  allowing  free 
all  and  waterway.     It  cost  $5200. 

Stream  Bed — While  not  strictly  a 
subhead  under  the  title  of  this  article,  the  treatment  of 
stream  beds  is  worthy  a  paragraph  here.  Clay,  gravel 
and  boulders  between  the  abutments  and  underneath  the 
sui)erstrutture  are  often  heaped  up  either  by  nature  or 
otherwise  so  high  as  to  rise  consideralily  aiiove  the  .sur- 
face of  low  water.  This  of  course  ham]iers  the  waterway 
at  the  time  of  freshets.  If  it  is  said  that  extra  water- 
way may  not  be  required  in  the.se  eases  to  take  care  of 
freshets,  the  an.swer  is  that  if  this  material  had  been 
cleaned  away  perhaps  shorter  spans  mig!  ♦  have  been  u.sed. 
It  is  cheai)er  to  provide  sufficient  waterway  by  cleaning  out 
this  material  than  by  increasing  the  span  of  the  bridge. 
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A  number  of  tabular  sunmiaries  of  the  analytical  results 
of  water  treatment  at  (.'iucinnati,  Ohio,  for  the  year  1914 
are  here  reprinted.  The  tables  are  from  an  advance  copy 
of  the  forthcoming  annual  report  of  J.  W.  Ellms,  Super- 
intendent of  Filtration.  They  are  made  up,  Mr.  Eliras 
informs  us,  "very  largely  along  the  lines  recommended  by 
the  committee  of  the  New  England  Water  Works  Asso- 
ciation on  uniformity  of  records  for  water-purification 
jdants."  (See  Exgineekixg  News,  Mar.  35,  1915,  p. 
5T6,  for  Philadelphia  statistics  along  the  same  lines.) 

The  water-supply  of  Cincinnati  is  drawn  from  the 
Ohio  River,  settled  in  reservoirs  of  large  capacity,  coagu- 
lated witli  sulphate  of  iron  and  lime  and  passed  through 
mechanical  filters.  The  quantities  treated  in  1914  and 
\arious  other  data,  including  those  given  below  in  more 
detail,  were  summarized  in  our  issue  of  May  6,  1915. 

TABLE    I— AVERAGE    TURBIDITIES    OF    RIVER,    SETTLED 

.VND  APPLIED   W.A.TER,   AND   PERCENTAGES 

OF    REJIOVAL 

(Parts   per  Million) 

Percentage  Removed  by 

, Turbidities ,     Sedimen-   Coagu-  Fil- 

Montii  River  Settled  Applied        tation         lation       tration 

.Tanuary    95  3T  13  61.05  25.26  13.69 

February    ...      235  78  13  66. SO  27.66  5.54 

March      145  50  11  65.51  26.90  7.59 

April     155  46  13  70.32  21.29  8.39 

May    140  40  11  71.43  20.71  7.86 

June    11  5  4  54.55  9.09  36.36 

July    17  7  5  58.82  11.76  29.42 

.VUKUSt    145  20  8  86.21  8.28  5.51 

September   .  .      100  29  6  71.00  23.00  6.00 

C»ctober     70  13  7  81.43  8.57  10.00 

November    .  .  9  5  3  44.44  22.22  33.34 

December     .  .      300  40  9  86.70  10.30  3.00 

Average..      120  31  5  74.16  21.67  4.17 

TABLE  II— .WERAGE  MONTHLY  BACTEKI.A.L  COUNTS  .\ND 
PERCENTAGES  REMOVED 
(Bacteria    per    c.c.) 

Monthly 
Efficiency, 
Month  River        Settled      Applied      Filtered    per  Cent.* 

January    51,710  11,130  2,110  26t  99.95 

February    ...      53.820  12.070  2,250  87t  99.84 

March    37,000  11,240  1,190  39t  99.89 

April     11.420  3.650  570  13t  99.89 

May     4.760  780  210  22t  99.54 

June    380  87  62  25  93.42 

July    420  90  80  22  94.76 

August     2,750  190  75  8  99.71 

September    ..        1.240  200  60  8  99.35 

October     2,480  170  75  12  99.51 

November     ..  230  115  100  46  80.00 

December    ...      31,720  3,100  480  120  99.62 

Average..      16.500  3,570  670  36  

*The  yearly  efficiency,  based  on  the  number  of  bacteria 
found  in  the  flltcrod  water,  was  a  removal  of  99.78%  of  the 
number  prespiit    in   the  river  water. 

tLlquld    chlorine    was   applifd    from    Jan.    1    to   May   27. 
TABLE    III — SUMMARY    Op'    TESTS    MADE    FOR    BACILLUS 
C-OLI 
(Water  Quantities  Expressed  In  c.c.) 
^Rlver  Waters     Settled  Water      Filtered  Water 
Presumptive 

tests    O.ni      0.1         1.0        0.1         1.0        3.0      1.0      20,0   100.0 

Lactose  bile 

medium 
No.    of   testa..     365       365       365       365       365       365     365       365     1095 
Per  cent. 

positive...  .10.68   46.57    89.86    15.07   58.63   81.93    1.09   19.45   51.05 
I'osltlve  presumptive  tests  of  1   r.c.  samples  were  confirmed 
In    the  usual    way;  all    the    results  of  other   tests   are   presump- 
tive,   and    were    obtained    with    lactose    bile. 

From  Jan.  1  to  May  27,  43S  samples  of  filtered  water  showed 
92.69';  of  tests  to  be  iiosltlve  In  100  c.c  before  disinfection 
and   23.97%    positive   In    100  c.c.   after  dislnfictlon. 

TAMLE   IV— EFFECT  OF  CHLORINE   DISINFECTION  ON 
HACTEHIA* 

^  rVr  ii'iit.    INwIllvi'   B.   Cnll ^ 

Mnctcrlu  |iiT  c.c.            1.0  c.r.                  211.0  c.c.  100. 0  r.c. 

.Month          Before  Aflcr      Hpfori-     After      Bi-fnrr     After  Before       After 

January     ..    300       26            3.23      0  00        58,06        3  23  94  62      IBIS 

February     .    370       S7            n  On      fi.OO        57.14        3.57  94  05      33  33 

March    ....    305      39          n  oo     o.on       12. 90       0  no  77.53       3.23 

April     HO       13          16  67      0  00        83.33        0  00  97.78        7.78 

May     75       22          14. SI      0,00        70  37      18,52  100.00      B6.65 

AveraKe.    226      87  6,94     0.00        56.36        S.06        92.80     28.20 

PerrentiiKo  removnl  of  bacteria  by  disinfection,  83,63. 
•Chlorino   npjilled   at   the   rwW  of   0  I    pnrf    per   mllllnn    from 
Jan.   1   to  May  i7 


Ssinisilll  IL©c®sia(0)^nv©s  Ifos'  C 

S©2"^ac© 

Locomotives  of  small  size  and  light  weight  are  frequent- 
ly required  for  the  operation  of  narrow-gage  construction 
railwa-ys  and  industrial-railway  systems.  Two  locomo- 
tives of  this  class  are  described  below. 

In  Fig.  1  is  shown  a  special  type  of  geared  locomotive 
having  a  high-pressure  vertical  tubular  boiler  and  using 
liquid  fuel.  The  cylinders  are  placed  between  the  axles 
and  drive  a  crankshaft  carrying  a  pinion  which  engages  a 
spur  gear  on  the  forward  axle.  Coupling  rods  connect 
the  two  a.xles.  The  gear  ratio  is  from  1  :  1%  to  1 :  2,  ac- 
cording to  the  requirements  of  different  engines  The 
machinery  is  mounted  in  the  truck  frame,  and  above  this 
is  a  separate  frame  carrying  the  boiler,  fuel  and  water 


Fig.  1.     A  Contractok'.s  Geared  Locomotive,  with 
High-Pkessure  Tubular  Boiler  anu  Liquid  Fuel 

tanks,  etc.  Long  elliptical  springs  are  placed  between  the 
frames  to  make  the  machine  ride  easily  on  rough  and  ir- 
regular track.  Roller  bearings  are  u.sed  for  the  crankshaft 
and  connecting-rods,  and  the  eccentrics  also  have  anti- 
friction bearings. 

The  engine  is  of  the  horizontal  type,  with  two  cylin- 
ders, plain  .'<lide  valves  and  link  reversing  gear.  The 
cylinders  rise  and  fall  with  the  movement  of  the  truck 
frame  on  its  springs,  but  the  crankshaft  and  axle  are 
maintained  in  permanent  relation,  .^o  that  the  gears  re- 
main always  in  proper  mesh,  the  engine  and  crankshaft 
moving  radially  to  the  a.xlo.  The  gearing  runs  in  an 
oil  bath.  For  repair  or  overhauling,  the  engine  can  be 
removed  bodily  and  sent  to  the  shop.  Hand  brakes  are 
fitted,  but  steam  or  air  brakes  can  be  added  if  desired. 

The  fuel  is  delivered  by  gravity  or  forced  feed,  as 
may  be  required,  and  is  atomized  by  a  steam  jet.  The  en- 
gine can  u.sc  crude  oil.  distillate  or  ga.'<oliiie,  the  la.«t  be- 
ing employed  in  tunnel  work  on  account  of  the  heavy 
fumes  from  the  oil.  The  steam  exhaust  is  delivered  to  the 
smokestack  in  the  usual  way. 

The  l)oiler  is  a  special  filature  of  the  machine.  It  is 
designed  for  (>()0-lb.  i)ressiire.  but  the  ordinary  working 
pressure  is  350  lb.  The  shell  and  lower  head  are  made 
of  one  piece  of  pressed  steel,  and  the  upper  head  is  welded 
to  the  shell.  The  shell  is  reinforced  by  a  ring  welded 
around  each  cm!  and  by  a  wrapping  of  three  layers  of 
piano  wire.  The  tubes  are  of  copper,  Vlj-in.  diameter, 
expanded  into  the  heads  and  reinforced  at  the  ends  with 
steel  thimbles.  For  the  boilers  of  5-toii  engines  there  arc 
!•!»   tubes,  giving   Ififi  .sq.ft.  of  heating  surface.     These 
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imilt'is  liavi"  lu't'ii  tcsU'tl  lo  'i'HM  II).  by  hydraiilic  pressure 
witlimit  failiirt',  and  tlu"  liilics  have  carric;!  IVOO  lit.  Iirforc 
sliowiiij,'  Icakajji'.  A  fnsililc  pliiM;  js  s(i  placed  as  to  liluw 
out  wlicii  tlu're  is  still  .n/^.  in.  of  water  in  the  liitiler 

The  Kieuinotivt's  are  liuilt  in  only  three  sizes,  wei;ihiiij; 
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;?,  4  and  5  tons  in  working  order.  Imt  thoy  are  made 
any  desired  pijjje  of  track  (niinimuin,  24  in.).  ' 
dimensions  of  the  3-tt)n  enirine  are  about  as  <i\\vu  in 
followinji  table: 

Cylinders  (2)    4x5   in. 

DrivinK  wheels   (4)    18   in. 

Whcen)ase     4   ft.  2  in. 

Length  over  all    11   ft. 

HeiglU   (4   ft.  with  cab)    3  ft.   8  in. 

Boiler,  diameter    23   in. 

Boiler,    height    14   in. 

Tubes,    ^2-in T.tI 

Heating  surface   104   sq.ft. 

Fuel  tank   40  gal. 

Water   tank    60  gal. 

Speed,    maximum    1.5   to  20   ni.p.h. 

Curves,  sharpest  radius    16  ft. 

These  locomotives  are   built  bv   the   Ikll   Locuuiotive 


Works,  (l(>  .Myrtle  Ave.,  Flushinf,',  N.  Y,  'J'liey  have  bei^n 
u.sed  diiriii;,'  the  past  three  years  in  some  of  th(!  tuiinelH 
for  the  (latskill  ai|uediict  (New  York  wat(!r-sii[)ply),  on 
(he  lie.\iii;,'lon  Ave.  subway  in  New  York,  and  on  sugar 
|ilanlation  work.  The  one  in  work  in  the  subway  Ih 
.-hown  in  Kij,'.  .'{. 

l''ivi:-ToN    Loio.MoTivr,   oi'   21-I.v.    (lAOlc 

In  (he  cons(ructioii  of  the  new  plant  of  the  Baldwin  IjO- 
cnniolive  Works  at  Ivldystone,  I'enn.,  an  intere.stinj^  fea- 
ture was  the  use  of  a  very  small  steam  locomotive,  and  this 
cnj.Mne  has  since  been  employed  in  operating  the  indu.'s- 
( rial-railway  .system  at  tiiat  plant.  It  was  built  by  the 
company  for  its  own  use,  but  similar  engine.s  have  been 
built  for  odier  work.  It  is  a  four-wheel  saddle-tank  en- 
gine, as  shown  in  Fig.  2.  and  weighs  only  1  I. TOO  lb  The 
railway  is  of  2-ft.  gage,  witii  curves  of  Ki-fl.  nidiu- 

The  engine  is  of  ordinary  design,  in  miniMturc,  but  tlie 
cylinders  have  a  rather  long  stroke  in  pro])ortion  to  their 
diameter.  Plain  slide  valves  are  used,  with  the  AViener 
ladial  valve-gear.  This  gear  is  operated  from  a  return 
crank  on  the  main  erankpin,  with  a  vertical  lever  con- 
nccteil  t<i  a  I'adius  rod  and  having  the  valve  rod.  attaehed 
to  it.  The  Baldwin  .steam  brake  is  applied  to  all  the 
wheels,  and  at  each  end  is  a  radial  drawbar  with  automatic 
coupler. 

The  main  dimensions  of  the  engine  iire  given  in  the 
following  table : 

Wheels   (4)    1    ft.    S    in. 

.lournals     3V4x.5   in. 

Whoelhase     2   ft.    6   in. 

Weight   in  working  order    11,700   lb. 

Cylinders    5x10    in. 

Boiler   diameter    2  ft.  0   in. 

Boiler    pressure    150   lb. 

Firebo.v  (radial  stay),  size   18x27   in. 

Firebox,    depth    2   ft.    1  '^    in. 

Water   spaces    1  %    and    2    in. 

Tubes,   length    4   ft.   7   in. 

Heating   surface,   tubes    81.6   s<i.ft. 

Heating  surface,   firebo,\    14.4   sq.ft. 

Heating  surface,  total   96.0  sq.ft. 

Grate   area    3.4   sq.ft. 

Water  in  saddle  tank      100  gal. 

Fuel Hard  coal 

Tractive    force 1600  lb. 


Fig.  3.    Coxtractob's  Oil-Fuel  Locomotive  ix  the  Lexington  Ave.  Subway.  Xew  Yokk 
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^imsico  Dainm  Coimstrujictioini  im  1914 


By  Wilson  Eitcu  Smith* 


SYXOPSIiS — Kensico  Dam,  jual  north  of  the  city 
limits  of  New  York,  i>  one  of  the  largest  masonry 
dams  in  the  world.  ]Vith  an  admirable  plant  and 
novel  methods  tlic  construction  has  proceeded  at 
record  speed.  The  progress  during  the  working 
season  of  191 1^,  which  marked  the  practical  com- 
pletion of  the  den  proper,  is  recorded  in  this  ar- 
ticle.    [Tl'(7/(  folding  insert.^ 

The  remarkaiile  progress  in  the  coiistructiou  uf  Kon- 
sif'O  Dam  during  the  year  1913,  when  316,000  cu.yd.  of 
niasoiin-  was  plaeed  in  200  working  days  (Exgixkekixg 
X'kws,  May  21,  1911,  p.  llOo),  was  greatly  exceeded 
during  the  year  1914,  when  489,750  cu.yd.  was  placed 
in  22114  working  days  of  8  lir.  each,  or  an  average  of 
2211  cu.yd.  per  day  for  the  entire  season.  This  achieve- 
ment is  a  record  in  dam  constructiou  and  is  believed  to  ho 


ture.  This  general  arrangement  of  plant  was  supple- 
mented by  careful  attention  to  all  details  and  a  very  effi- 
cient organization.  Tiie  transverse  contraction  joints 
which  divide  the  dam  into  independent  sections  about  80 
ft.  long  were  another  feature  which  added  greatly  to  the 
facility  of  construction,  enabling  the  building  of  any  sec- 
tion to  any  convenient  height  independent  of  the  adjoin- 
ing sections. 

The  elevated  traveler  tracks  were  used  for  the  central 
portion  of  the  dam  between  the  sloping  hillsides,  and 
except  the  top  lift  all  masonry  between  joints  5  and  17, 
a  length  of  943  ft.,  was  placed  by  the  traveler  derricks. 
Beyond  these  limits  the  ends  against  the  sloping  hillsides 
were  placed  by  guy  derricks  with  90-ft.  booms. 

The  upstream  face  and  the  faces  of  the  contraction 
joints  were  laid  up  with  concrete  blocks  manufactured 
in  a  special  yard  for  that  purpose.  (See  Engixeering 
N'ews,  May  7,  1914,  p.  1020.)     These  blocks  served  a? 
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Fig.  1.  Ckoss-Sectiox  OK  Kensico  Dam 


Fig.  2.     Typical  AHKA.\(iE.MEXT  of  1'laxt  at  Kexsico  Dam 


forms  for  the  cyclopean  concrete.  The  downstream  face 
was  built  against  wooden  forms  anchored  into  the  masonry 
with  galvanized  steel  wire.  Above  the  elevation  of  refill 
the  downstream  side  was  built  in  steps  corresponding  with 
the  bed-joints  of  the  facing  masonry,  wliich  will  be  laid 
uj)  on  these  steps  and  backed  with  concrete  this  coming 


the  greatest    mass   of   msisonrv'   ever   placed    in   a   single 
stnu  ture  in  the  same  length  of  time. 

The  method  and  the  plant  arrangement  by  which  this 
herculean   task    was    accomplished    are    somewhat    of    a      season. 

departure  from  the  usual  methods  recently  em|)loye(l  in  All  of  the  plant  at  the  dam,  excepting  locomotives,  is 

the  ((instruction  of  large  masonry  dams.  Instead  of  de-  electrically  operated  by  alternating  current  furnished 
livering  the  concrete  and  other  materials  to  the  derricks  by  the  Xcw  York  Kdison  Co.  over  a  high-tension  power 
on  the  dam  by  cableways,  which  are  limited  in  speed,  the  line  at  4.5.000  volts  located  along  the  a(iueduct  right-of- 
materials  were  all  brought  to  the  derricks  by  rail.  In  way  from  Yonkers.  Electricity  is  also  used  for  operat- 
ing the  crushing  plant  at  tlie  quarries  and  the  air  com- 
pressors which  fiirnisli  the  air  lor  the  ((uarry  drills  and 
stone-dressing  machines. 

At  the  close  of  the  sea.son  of  191. "5,  Kensico  Dam  had 
dividual  sti(T-lcg  derricks  thai  would  necessitate  fr(!(|iiciit  reached  the  elevation  of  21l..'»  for  a  length  of  859  ft. 
moving,  the  Iiidk  of  the  masonry  wa.s  placed  by  large  The  average  depth  of  masonry  below  this  ])lane  was  50 
derricks,  e<|ui|t|)ed  with  57-rt.  booms  and  double-speed  ft.  and  tiie  niaxinnim  was  151  ft.  I>uring  the  winter  of 
hoists,  mounted  in  |)airs  on  travelers  which  operated  over  1913-1  I  (he  refill  was  placed  on  both  sides  of  the  dam 
elevated  tracks  carried  on  jiiers  of  masonry.  These  piers  to  the  level  of  the  completed  nuisonry.  The  excavation 
were  includt.-d  in  Wn:  masonry  of  the  dam  as  it  was  built  was  extended  on  both  ends,  the  concrete  plants  rebuilt  in 
up  around  them  and  became  integral  parts  of  the  struc-  new  locations  and  the  track  system  rearranged. 
Three   concrete   mixers  of   the   Ilains-Weaver  ffravit\ 

•DIvIbIoii    EnKlni-nr,   Bourd   of   Wule'  Supply,   City   of   New       ,  i         ,     i   •  •    i     .         ,  .  ,i        i         ' 

York.  ViiihfiMii,  N    Y  tvpe  Were  located  in  special  structures— two  on  'lie  down- 


place  of  the  usual  central  concrete  plant  containing  all 
the  mi.\er  units,  there  were  several  mixing  plants  located 
at  convenient  points,  reducing  to  a  minimum  the  distance 
over  which  the  mixed  concrete  was  carried.    Instead  of  in- 
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stream  side  of  tho  dam  at  tlio  loot  of  tlie  east  and  wt-st 
hills  and  oiu>  on  the  ii|).s-treain  side  at  the  foot  of  the  east 
hill.  On  the  toj)  of  each  plant  were  bins  for  a<;;<j:reirates, 
which  were  suj)plied  by  belt  conveyors  drawing  from  stor- 
age bins  on  the  hillsides.  The  cement  cars  were  run  di- 
rectly to  eat^h  mixer  and  the  bags  conveyed  from  the 
cars  to  the  gaging  platfonii  by  belts  (Fig.  3). 

The  placing  of  masonry  was  resumed  on  Mar.  17  in  the 
low  section  at  the  west  end.  By  Mar.  30  the  rearrange- 
ment of  i)lant  wa.s  com])leted.  and  work  was  begnn  on  the 
third  lift  in  the  central  portion.  Two  parallel  tracks, 
supported  on  concrete  piers  25  ft.  high,  carried  the  trav- 
elers. (See  Fig.  6  on  insert  sheet.)  Each  group  of 
four  travelers  covered  a  section,  two  travelers  on  each 
track  facing  each  other  on  opposite  sides  of  the  sec- 
tion. Two  service  tracks  laid  on  the  refill  on  each 
side  of  the  dam  brought  the  materials  to  the  nearest  der- 
ricks. During  the  busy  part  of  the  season  16  traveler 
derricks  and  (i  guy  derricks,  3  at  each  end,  were  engaged 
in  the  jtlacing  of  masoim-.  The  concrete  was  brought 
from  the  mixers  in  bottom-dumping  buckets  of  2  cu.yd. 
capacity,  on  flat<'ars  operated  by  steam  hoisting  engines 
carried  on  one  end  of  the  car  and  coupled  to  an  axle  i)y  a 
chain-and-sprocket  gear;  usually  there  were  two  shuttle 
cars  to  each  mixer,  each  car  carrying  two  buckets.  The 
cydopcan  .stone  was  i)rought  from  the  quarry,  about  one 
mile  away,  in  eight-car  trains,  each  car  carrying  alunit 
2.5  tons. 

The  concrete  blocks  forming  tlie  upstream  face  ami  the 
faces  of  the  contraction  joints  were  laid  at  night,  one 
course  21/4  ft.  high  being  the  limit  of  the  following  day's 
concrete  wttrk.  After  a  section  was  completed  to  the  ba.se 
"•^  the  traveler  tracks  the  travelers  were  moved  to  the  next 

lion.  As  soon  as  a  considerable  portion  of  the  lift  was 
tuinpleted  the  piers  for  the  fourth  lift  were  built  and  the 
track  erected.  The  width  of  the  dam  at  the  top  of  the 
fourth  lift,  El.  264.5,  being  only  81  ft.,  a  single  traveler 


track  was  erected,  and  instead  of  the  pyramidal  concrete 
piers  two  10-ft.  sections  of  the  contraction-joint  facing 
blocks  were  built  to  support  the  traveler-track  girders,  the 
]>rojecting  ends  of  the  header  blocks  being  supported 
by  concrete  slabs  or  filler  lilocks  laid  with  mortar  joints 
(Fig.   7,  on  insert).     The  ends  of  tlie  girders  between 


Fig.  4.    East  Exn  of  Kexsipo  Dam 

(Construction  of  Section   18  in   foreground.     Section   16  is 
nnished    to    top   of   dam.     Note    the    two   inspection   galleries) 
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the  joints  were  supported  on  removable  timber  towers. 
This  change  proved  very  favorable,  as  the  timber  tower 
and  tracks  could  be  entirely  removed  from  the  section 
and  the  block  piers  were  more  easily  erected  than  the 
concrete  piers.  Each  traveler,  after  being  lightened  by  the 
remo\al  of  the  engines  and  booms,  was  lifted  to  the  new 
tracks  by  the  cableway.^,  assisted  by  the  companion  trav- 
eler. After  the  third  lift  was  finished  the  downstream 
service  tracks  were  located  at  the  level  of  the  bench  left 
for  the  footing  of  the  dimension  stone  facing,  the  outside 
track  being  carried  on  the  outer  line  of  third  lift  piers 
which  projected  beyond  the  sloping  face  of  the  dam. 
From  then  on,  these  tracks  were  used  only  for  concrete 
from  the  two  downstream  mixers.  All  of  the  cyclopean 
stone,  blocks  and  the  concrete  from  the  upstream  mixer 
were  delivered  on  the  upstream  tracks.  In  the  fourth 
and  succeeding  lifts  two  facing  travelers  covered  a  sec- 
tion, and  four  sections  were  in  progress  at  once. 

At  the   fifth   lift.   El.  28!)..5,  the  booms  of  the  down- 
stream derricks  were  lengthened    10   ft.,   which   enabled 


Early  in  the  season  it  was  apparent  that  the  only  limit 
to  the  daily  amount  of  masonry  placed  was  the  time  re- 
quired to  fill  the  gaging  pans  and  discharge  the  hoppers. 
By  placing  extra  men  to  handle  cement  and  offering  a 
bonus  for  the  best  performance,  the  mixer  output  was 
increased  until  the  maximum  of  653  batches  in  8  hr.  was 
attained  in  one  mixer.  This  is  equivalent  to  141  cu.yd. 
in  j)lare  per  hour. 

riiouitiiss  Ri-;coKi) 

The  following  tabic  shows  the  monthly  progress  and 
the  totals  for  the  year : 

Cyclopean  Concrete  Mass 

Days  Masonry,  Blocks,  Concrete,  Total 

Month.                     (8  hr.)  cu.yd.  cu.yd.  cu.yd.  cu.yd. 

March     7  3,030            10  3  040 

April      27  47,940  4,130  500  52..-)70 

May     24  60.760  3,780  750  65,290 

June     26\«  70.S10  5,370  790  76  970 

July    26  Vi  62,570  5.710  1270  69,550 

.-\ugust      26',4  76,130  7,S10  510  S4,450 

September    27  56,920  S,000  300  65,220 

October     23  35,060  ,5,890  1030  41,980 

November    25  22,490  4,390  400  27,280 

December     7  2,820  490  90  3,400 

Tot,al     2211^        438,530  43,570  5630  489,750 


Fl(i.   .').       I '1 1\\  \  -  I  i.hA.M     l'A(K   ol' 
(Construction 

them  to  reach  the  .service  tracks  on  this  and  the  succeeding 
lifts.  The  same  system  was  u.-sed  for  the  si.xth  lift.  El. 
;51  t.5,  and  the  seventh  lift,  El.  XVMi.  The  eighth  lift,  :iO 
ft.  high,  brought  the  masonry  to  El.  ',W,)J),  the  suhgradc 
of  the  roadway  on  top  of  the  dam,  and  was  built  l)y  the 
travelers  carriccl.on  the  top  of  tlie  seventh  lift.  After  one 
section  had  liccn  conipicfi'd  tiic  travelers  were  moved  i)ack 
and  the  succeediiii;  sections  were  built  witli  one  traveler 
and  a  guy  derrick  iiKMinlcd  on  Ibe  top  of  the  dam 
(Fig.  5). 

Tn  the  upi>er  lifts  two  loiirses  of  facing  blocks  weiv  bml 
uj)  at  a  tiiiK!,  enabling  a  corresixiiiding  depth  of  concrete 
to  be  placed  in  a  day,  and  in  the  to[)  lift  three  courses 
of  block.s  were  laid  at  a  lime  for  the  .Maine  rea,><on,  the  pro- 
jecting headers  ln-iiig  .supported  with  filler  blocks. 

The  concrete  was  mixed  in  H-liag  batches,  which  madi- 
about  52  cu.ft.  of  loose   !:.'{:  6  concrete  in  the  liuckets. 


l\KN>lr()    1)\M    I'KOM    East    HlLL 
of  eighth  lift) 

The  best  month's  work  was  in  August,  when  a  total  of 
8!,l.")0  cu.yd.  of  ma.sonry  of  all  classes  was  placed  in  the 
fifth  and  sixth  lifts  in  2(;iA  8-hr.  days.  Above  the  sixth 
lift  the  rapidly  narrowing  section  of  the  dam  limited  the 
daily  amount  of  ma.>ionry  placed. 

Fxiluding  the  dimension  .>;tonc  lacing.  i)2%  of  the  dam 
is  com|)letcd.  The  work  of  the  coming  .reason  will  in- 
clude the  completion  of  the  concrete,  placing  the  facing 
nuisonry,  iiuilding  the  terrace,  pools,  fountains,  pavil- 
ions, drives  and   other  arcliiteclural    features. 

I'i'.liSONNKI, 

The  dam  is  i)eing  built  l)y  tlie  Board  of  Water  Sii|)ply 
i>f  City  of  .New  York  to  form  tJie  Keiisico  lie.-icrvoir, 
a  pari  of  the  I'atskill  water-supply  .Mslem.  II.  S.  Ker- 
liaiiyli.  Inc.,  is  tlie  contrac'tor,  for  whom  Heverly  R. 
\'alue  IS  Chief  Knginei'r  and  (l(>orge  II.  .\ngell  is  Super- 
intendent. 
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Fig.  6.— Panoramic  View  Showing  Stage  of  W  .jik  in  March,  1914. 

Work  is  in  progress  on  the  third  lift.     Concreting  plants  visible  at  right  ami  left. 
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Fig.  6. — Panoramic  View  Showing  Stage  of  Work  in  March,  1914. 

Work  is  ill  progress  on  the  third  lift.     ConcreliiiK  plants  visible  at  right  and  lefi. 
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Fig.  6— Panoramic  View  Showing  Stage  of  Work  in  March,  1914. 

%Vork  is  in  progress  on  the  third  lift.     Concreting  plants  visible  at  right  and  left. 
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Fig.  8.— View  from  East  Hill  on  vSept.  9,  1914. 

Construction  by  guy  derricks  in  foreground. 
Travelers  on  -eventh  lift. 


Fig.  6. — Panoramic  View  Showing  Stage  of  Work  in  March,  1914. 

Work  is  in  progress  on  the  third  lift.     Concreting  plants  visible  at  right  and  left. 


Fig.  7. — DowTistream  Face  from  West  Hill  on  July  23,  1914. 

Showing  details  of  travcler-tnick  supports,  contraction 
joints,  downstream  forms  and  service  tracks. 


Fig.  9.— View  from  liast  Hill  on  Dec,  2,3,  1914,  at  End  of  Season. 
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S)' XOJ'SIS — Alximtiniimi  llir  polliitcii  I'oltininr 
mill  scruriiiif  a  fillrrcil,  rlihiriiuilvil  witUr-supfthi 
from  a  si>arsilii  poiniltilcil  )lntiii(ii/('  urrti.  siihjcchd 
to  sanilaiji  iiisprrlioii,  //rtw,  in  coiijitnclion  irilli  a 
rconjanizctl  health  dv  part  incut,  reduced  typhoid 
from  (I  hitjh  to  a  loir  fuj\irr. 

Cuinlu'rliiiiil,  M(l.,  Inis  just  iK'.miii  to  rciili/,i'  the  siiiiitar}' 
\m1iu'  of  |niiT  Wilier.  From  18^1  to  Si'])t.  IT),  l!)i:l,  the 
city  was  served  witli  water  taken  from  the  I'otoinac  Uiver. 
Wlien  the  system  was  lirst  installeil  tlie  supply  was  jjooil, 
l>ut  tlie  ircowth  of  popuhitioii  and  manufacturing'  above 
the  intake  linally  rendered  tlie  water  unlit  for  use.  The 
iiuivasi'n^j;  iiumher  of  deaths  from  tyjihoid  fever  convinicd 
tlie  peoj)ie  that  somcthinu:  must  he  done  to  obtain  a  sale 
water-supply. 

It  was  decided  that  tiic  li<'>t  ])ossiblc  sii|)ply cduld  be 
oi)lained  from   Kvilt-s  Creek.     An   inipnundinu'  resi'rvoir 


condition  Oh  foriiis  prepared  for  the  purpose.  These  blanks 
ure  forwarded  to  the  Pennsylvania  Stat(!  l)e])urtinent  of 
Health,  and  in  cases  where  pollution  is  found  Hueh  a<- 
tioii  as  may  lu;  nee(*sary  is  taken  by  that  body.  It  is  a 
lileasiire  to  note  that  only  a  few  eases  have  Imjom  observed 
where  real  jjollulion  existed  and  that  those  have  been 
remedied  almost  immediately. 

Water  is  taken  from  tli(!  lake  ll:roii;.di  cilber  of  two 
;iO-in.  piles,  at  Kl.  !)  10  and  !i!iO.  The  water  passes  throu;,di 
two  sets  of  fine;  screens  that  hobi  back  leaves  and  stick,-, 
and  is  then  carried  lhrou;;li  a  ;iii-in.  |)ipe  to  the  filler 
plant. 

On  enterin;f  the  jilant,  the  watctr  is  treated  with  hypo- 
chlorite of  lime  at  the  rate  of  5  lb.  to  the  million  f,'alloris 
and  sulphate  of  alumina  in  siicli  (piantities  as  may  be 
necessary  to  take  care  of  clian;un's  in  color  and  turbidity. 
The  water  then  passes  to  six  gravity  mechanical  filti-rs, 
liii\  iiiu  a  totalarea  of  0.0081:]  acre.  From  the  bottom  up- 
ward there  is  lirst  a  l-in.  lauT  of  14-  to  %-iii.  gravel,  then 


Fig.  1.     Impoundixc;  Dam  and  Filtkatiox  Plant,  CuiiBEiiLAXD  Watek-Wokks 


being  necessary,  a  site  was  selected  two  miles  from  the 
Maryland  line  in  Pennsylvania,  where  a  dam  80  ft.  high, 
having  a  spillway  150  ft.  long,  would  flood  an  area  of  175 
acres  and  store  1.800,000,000  gal.  (Fig.  1  is  a  view  of  the 
dam  and  fdter  plant.) 

The  total  cost  of  the  entire  system,  including  the  dam, 
a  fdter  plant,  a  nine-mile  pipe  line  and  distributing  reser- 
voir in  the  city,  witii  land,  right-of-way,  roads,  etc.,  was 
about  $()00.000.  Bonds  for  the  work  were  sold,  and  work 
was  started  in  December,  1911.  In  September,  1913,  the 
new  water  was  sent  into  the  city  mains. 

The  drainage  area  of  Lake  Gonlon,  as  the  im|)ounding 
reservoir  is  called,  is  06  sq.nii.,  and  the  territory  is  a 
farming  country  containing  aljout  1200  inhabitants.  A 
monthly  sanitary  inspection  of  the  drainage  area  is  made, 
checking  ever^'  property  within  the  area  and  noting  its 

•Superintendent    Filtration    Plant,    Cumberland,    Md. 
f Health  Officer,  Cjmh.rl.md,   Md. 


3  in.  of  fine  gravel  or  sand  and,  last,  5  ft.  of  anthracite 
coal  of  such  size  that  the  particles  will  pass  through  a 
.screen  having  six  meshes  to  the  inch. 

The  filtered  water  is  discharged  into  a  clear-water  basin, 
from  which  it  flows  by  gravity  through  nine  miles  of  36- 
in.  wood-stave  pipe  to  the  distribution  reservoir  in  Cum- 
berland. 

The  designing  engineer  for  the  new  supply  was  James 
11.  Fuertes,  Xew  York  City. 

Tvi'iioii)  Fevek  Stati.stics 

As  far  liack  as  available  records  go,  the  tyjihoid-fever  rate 
of  Cumberland  has  been  far  above  the  average  of  other 
cities.  The  table  given  on  p.  9T0  shows  the  number 
of  ty})hoid  ea.ses  during  the  last  15  years.  Fig.  2  shows  the 
monthly  distribution  of  cases  during  the  past  four  years. 

Public-health  administration  in  Cumberland  prior  to 
June,  1910,  amounted  to  practically  nothing.     The  old 
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form  of  government  con-sisted  of  11  councilmen  and  a 
mayor.  The  board  of  health  was  rompo.sed  of  four  mem- 
bers and  a  combined  secretary  and  health  officer,  who  was 
a  practicing  physician  drawing  a  nominal  salary. 

TYPHOID  CASES,   1900-1914,  AT   CUMBERLAND,  MD. 
Population 
(Est.  as  of  July 
1,  Except 
Year  Census  Years) 

1900   17,12s 

1901    17,562 

1902    17,996 

1903    18,430 

1904    1S,S64 

1905  .s 19,298 

1906    19,732 

1907    20,166 

1908    20,600 

1909    21,034 

1910    21,839 

1911    22,340 

1912    22,841 

1913    23,342 

1914    25,0."j4 

•All  cases  not  reported. 

tThe  increase  in  1910  was  due  to  the  more  complete  report- 
ing of  cases  whicli  followed  the  appointment  of  a  full-time 
health  officer. 

tNew  water-supply  in  use  during  the  year.  On  Apr.  1. 
1914,  new  territory  was  annexed  to  Cumberland,  known  as 
South  Cumberland.  This  district,  with  a  population  at  that 
time  of  1208,  derives  its  water-supply  to  a  very  large  extent 
from  wells,  pumps  and  cisterns,  many  of  them  located  in  the 
rear  of  yards  or  on  the  street.  The  usual  privy  vault  exists 
on  all  premises.  It  is  worthy  of  note,  however,  that  only  five 
cases  of  typhoid  fever  occurred  in  the  new  annexed  district 
during  1914.  These  cases  are  included  in  the  total  number 
given  for  that  year. 

With  the  adoption  of  the  commission  form  of  govern- 
ment in  April,  1910,  a  Department  of  Health  was  cre- 
ated, and  under  the  guidance  of  a  full-time  health  officer 

100  r 


Case  Rate 

Number 

per  1000 

of  Cases 

Population 

70» 

4.08 

150» 

8.54 

.t9* 

3.28 

126« 

6.83 

Records  not 

available 

Records  not 

available 

Records  not 

available 

26* 

1.2S 

64« 

3.10 

iir.» 

5.47 

568t 

26.01 

359 

16.02 

177 

7.74 

472 

20.26 

6n 

2.43 

^  ^  s  s 

2.     Tvi'frnii)  Ki;vi.i;  iiv    Montii.s  \t 
('iMllKlil.AM).   Mit.,    I'.il  1-1  I 


Am 
and 


the  ili|);iitniiiit  wiis  iirgjiiii/.i'd  in  .Iniir  of  tiuit  year, 
ollirc  and  lulioratiMV   were  cstablisluMl,  and  suitabli' 
cdicicnt    steps    wi-rc    immediately    taken    to    prevent    the 
s])rcad  of  disease. 

Tn  the  first  annual  report  id'  llir  Depaiimcnl  of  Health 
the  health  ollicer  Hpeaks  of  the  dilhciilties  encountered 
iu  bringing  about  re.sultx: 


Our  water-supply  has  been  of  the  worst.  The  city  service 
as  well  as  the  wells  and  springs  are  badly  contaminated.  Our 
sewer  system  has  been  anything  but  the  best.  The  millv 
supply  of  the  city  is  unrestricted  and  practically  uninspected. 

Notwithstanding,  all  of  these  unfavorable  conditions 
the  prevalence  of  typhoid  fever  was  reduced  to  359  cases 
in  1911,  a  diminution  of  209  cases  over  the  preceding 
year. 

During  1912  a  still  further  reduction  was  made.  In 
that  year  many  premises  where  privy  vaults  had  former- 
ly e.visted  were  connected  with  sewers,  and  prophylactic 
measures  taken  at  the  bedside  of  patients  helped  to  bring 
about  a  reduction  of  182  cases  over  1911. 

In  1913  there  was  a  sudden  high  increase  in  this  dis- 
ease. After  the  local  authorities  had  tried  to  curb  the 
typhoid-fever  epidemic  the  aid  of  the  United  States  Pub- 
lic Health  Service  was  requested,  and  Surgeon  L.  L.  Lum.s- 
den  and  Passed  Assistant  Surgeon  Hugh  DeValin  were 
detailed  to  determine  the  sources  and  modes  of  spread  of 
typhoid  infection.  Their  inve.stigation  lasted  from  Sept. 
lo  to  Oct.  23  and  followed  well-known  lines.  Surgeon 
Lumsden  advised  the  closing  of  all  wells  and  springs  in 
tiie  city  except  those  proved  by  the  health  department  to 
be  "'free  from  evidence  of  dangerous  pollution" ;  the  col- 
lection and  disposal  of  stable  manure  in  a  sanitary  man- 
ner; an  adequate  force  of  sanitary  inspectors;  sanitary 
control  of  all  water-closets  and  privies ;  and  proper  in- 
vestigation and  control  of  all  typhoid  cases.* 

On  Sept.  15,  1913,  before  Surgeon  Lumsden's  report 
was  presented,  the  new  Evitts  Creek  water  was  turned  into 
the  tity  mains.  The  decrease  in  typhoid  fever  was  im- 
mediately noticeable  in  November,  and  at  the  close  of  the 
year  the  case  rate  was  almost  down  to  normal — lower  than 
it  had  been  for  several  years  during  the  same  period  of 
time. 

The  year  191-1  dosed  with  61  cases  t)f  typhoid,  a  most 
remarkai)le  reduction  over  the  preceding  years  and  a  re- 
duction of  -111  cases  over  1913.  With  the  plans  under  way 
at  the  present  fime  for  the  material  enlargement  of  the 
health-department  force,  the  number  of  cases  will  doubt- 
less be  still   further  reduced  during  the  coming  years. 

Of  the  typhoid  cases  for  1914,  26  patients  had  been 
out  of  the  city  on  either  a  short  or  an  extended  visit  a 
month  prior  to  becoming  ill,  and  many  of  these  visits  were 
to  communities  where  typhoid  fever  was  known  to  flourish. 
Thirteen  others  used  water  other  than  the  public  .supply, 
secured  from  wells,  pumps  and  cisterns  within  the  city, 
and  five  cases  were  patients  residing  in  the  new  South 
Cumberland  annexation.  This  leaves  only  17  cases  where 
the  infection  was  supposedly  due  to  conditions  in  Cumber- 
land. 

Finally,  the  general  death  rate  lias  been  steadily  re- 
duced from   19.05  in    1910  to  13.15  in   1911. 


lioaal  4'oniitruftluu  la  Northrrn  Ontario — Plans  now  com- 
pleteil  l)v  the  Ontario  Oovernment  for  t>.\tensive  road  con- 
.Mti-ui-lion  ill  iiorlliherii  Ontario  contemplate  the  expenditure 
this  st-a.Hon  of  $t;i5,00n  upon  the  work.  The  sum  of  $90,000 
will  lie  devoted  to  a  highway  aloiiK  the  route  of  the  Tlmls- 
K.iminn  &  Northern  Ontario  lly.  luxl  $75,000  for  a  road  aloiiK 
Mic  Tninscntitlnental  Ity.  .\  trunk  ronil  will  be  constiucted 
fiom  Sturgeon  KuIIb  to  Sudbury.  Apportionments  for  road- 
bulldliiK  are  also  made  to  various  districts  as  follows:  Rnlny 
Ulver,  $35,000;  Keniirn.  $25,000;  Port  Arthur.  $40,000;  I'ort  Wil- 
liam, $50,000;  Sault  Ste.  Marie.  $50,000;  Sudbury,  $40,000;  North 
lliiy.  $50,000;  Mpls-Mlng.  $35,000;  llalleyburK  and  South  Lor- 
rnln,    $55,000;    other   roads,    $102,000. 

•Copies  of  the  -itncliil  report  on  this  InvestlKatton  may 
bo  obtained  from  the  Pepiirtment  of  Health,  Cumberland,  Md. 
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S)  yol'SlS  l)rl(iil  (irniinil  uf  misaiis  for  the 
i/ciirral  tiiju'  and  llir  nrmiujniiviil  iif  iiDiiii  /larl.i 
ail»i>ii'tl  ill  III!'  nnr  slci-l  flrriilril-rfiilirini  slni<tiirrs 
in  the  ni'w  Xrif  York-  ni/iiil-lninsil  si/sleni.  Deck 
Itlalc-ijirdcr  conslniclion :  tini-nilumn  Imnsrcrsn 
brnis:  Irdck-  strimjrrs  hrhrcrn  CDlinnn-nnil-ijirdcr 
bfnl.i;  span.s  urriafic  iiO  ft.:  c.i/Kinsion  at  dllfrnnle 
hrnis:  /n-oiision  fur  hnij/iluiliiiiil  forces;  rolinnn 
nidilr  of  I-tirani  ami  tiro  rhiinnrls. 

'I'lu'  iK'w  rapiil  triiii>it  liiir,-  now  uinlcr  cnn.-tiiicllnn  in 
Xcw  York  City  iiulmk"  111  miles  of  sul)way  ami  llXi 
niilos  of  oK'vatod  track  to  he  built  1)V  tlic  city,  and  also 
tliirtl-trackiiiij  and  oxtonsions  of  tlicir  |ircsciit  dovatcd 
liiii's  by  the  oporatiiijx  conipanios  totalinji  (17  miles  of 
track.  Plans  for  the  city-lnult  linos  are  made  by  the  I'lil)- 
lic  Service  Commission,  while  plans  for  the  extensions  of 
the  present  elevated  lines  are  bcinj,'  made  by  the  compan- 
ies subject  to  the  approval  of  the  commission.  In  this 
pajH'r  some  features  of  the  desijin  of  the  city-built  ele- 
vated lines  will  be  considered. 

OPEX-Fi.OOU   OI!    S(H,11)-F|,()(i|!    CoNSTlUi  TI()\ 

A  subway  is  prcfcral)le  to  an  idevatcd  line  froni  the 
standpoint  of  the  property  owners  along  the  route,  and  a 
general  policy  of  not  constructing  elevated  lines  in  the 
central  congested  districts  has  been  followed.  On  tlie 
other  hand,  the  cost  of  a  subway  is  so  great  tiiat,  witli  tlie 
city's  present  financial  condition,  a  universal  sul)way  .sys- 
tem is  out  of  the  question.  The  ])rogram  therefore  pro- 
vides trunk-lin(>  subways  through  the  central  districts  of 
Maidiattan  and  Brooklyn,  with  elevated  feeders  in  tiie 
outlying  districts. 

When  the  Triborough  system  was  under  consideration 
in  1910  it  was  ])roposed  to  build  elevated  extensions  or 
feeders  with  ballasted  track  on  a  solid  concrete  floor  to 
reduce  the  noi.se  to  a  minimum,  thereby  reducing  .some- 
what the  objections  to  tiie  elevated  lines.  When  the  ])res- 
cnt  dual-.system  contracts  were  prepared  the  city's  finan- 
cial condition  made  it  imjjerative  that  the  feeders  be  built 
as  cheaply  as  po,ssil)lc.  The  relative  cost  of  subway  and 
elevated  lines  with  ballasted  floor  and  with  open  floor  for 
the  lOG  miles  of  proposed  elevated  tracks  arc  as  follows: 

COST  OF  SUBWAY  AND  ELEVATED  STRUCTURE 

Per  Lin. Ft.  of  Structure         Total 

Tliree-traclc    subway $300  to  $500  $63,000,000 

to  10.-), 000, 000 

Three-track  elevated   j  Soli.l    floor.  $200  H-22!l-22° 

I  Open    floor.  12o  26,000,000 

The  ojjcn-floor  construction  would  cost  ai)out  .$l(i.UO(),()0() 
less  than  the  .solid-floor  and  from  $:i7,000,000  to  $(J!).OO0,- 
000  less  than  the  subway.  It  is  therefore  evident  why 
open-floor  elevated  construction  was  used  for  the  feeders 
in  outlying  districts. 

Tvi'E  oi-  Bent 
The  elevated  lines  consist  largely  of  a  three-track  con- 
struction, providing  two  tracks  for  local  service  and  a 

?A.ssistant  Dessicninp  Enplneer,  Public  Service  Commission 
for  the  Fir.st  District,  l.")4  .Nassau  St.,  New  Vork. 


center  lra(  k  for  rusb-hour  express  serviic  in  the  dirc(;tioii 
of  the  maximum  trallic  (returning  tiie  expresH  trains 
empty  over  the  local  track).  In  general  a  two-column 
licnt  was  fdtind  to  lie  most  satisfactory  and  most  eco- 
nomical; it  has  liicii  ailcipled  uniformly  exce])t  in  K|)ecial 
ca.ses,  sucii  as  at  .-taiiun-,  where  the  structure  is  wideiie<l 
to  such  an  extent  that  ihice  or  four  loliiniiis  aie  ncce.'*- 
sary. 

Coi.l'.MNS    l\     li'oADW.W 

^\'illl  the  two-i(iliiinn  lienf  tlieic  inr  in  general  two 
|ira(tical)l(.'  |K>sitic>ns  fur  the  coliinm-,  ii.-inieiv.  in  tlu;  road- 
way and  on  the  sidewalk  near  the  curb.  As  any  obstruc- 
tion in  the  roadway  is  always  a  source  of  danger  to  traflic, 
it  is  desirable  to  keej)  tlie  roadway  clear  of  columns  as 
far  as  po.ssible.  On  the  other  hand,  in  wide  streets  a  ma- 
terial .saving  in  cost  is  efTected  l)y  placing  the  columns  in 
the  roadway.  Furthermore,  the  apjiea ranee  is  largely  im- 
proved by  eliminating  wherever  possible  the  long  trans- 
verse girders  projecting  beyond  the  longitudinal  stringers. 
The  cost,  appearance  and  obstruction  to  street  traffic  were 
therefore  factors  in  determining  the  column  location.  The 
widths  of  roadway  for  various  street  widths  have  been 
fixed  by  resolution  of  the  l>oard  of  Estimate  and  Aj)por- 
tioiiment  as  follows : 


.street    width,    feet 100 

Roadway    width,    feet 60 


\\'ith  a  (iO-ft.  roadway  it  was  not  considered  practicalile 
to  jiiaci'  the  columns  on  the  sidewalk,  as  the  cross-girders 
would  i)e  over  ^^'^  ft.  long  and  would  project  16.5  ft.  on 
each  .side  beyond  the  outside  longitudinal  .stringer.  With 
columns  in  the  roadway  the  exact  location  was  determined 
by  tlicir  relation  to  the  longitudinal  stringer  (affecting 
the  strength,  rigidity,  appearance  and  cost  of  the  struc- 
ture), to  surface-car  track.s,  and  to  the  lines  of  vehicular 
traffic. 

Structurally  it  is  desirable  to  place  the  columns  under 
the  outside  stringer.  With  this  construction,  longitudinal 
curved  l)rackets  can  be  placed  advantageously  on  the  col- 
umn under  the  stringer,  thus  reducing  the  unsupported 
length  of  column,  increasing  the  rigidity  of  the  structure 
and  producing  a  ])lcasing  appearance.  By  placing  the  col- 
umns between  the  stringers  of  the  outside  tracks  the  .sec- 
lion  of  the  cro.ss-girder  is  reduced  slightly  and  the  section 
of  the  column  increased  corresjKjndingly,  as  longitudinal 
brackets  are  not  feasible  witli  this  construction.  The 
brackets  increase  the  cost  by  $1  to  $1.50  per  foot  of  struc- 
ture; but  this  cost,  other  things  being  equal,  would  be 
warranted  by  the  additional  rigidity  of  the  structure 
and  the  imj)roved  ajjpearance. 

Cars  to  be  operated  by  the  Interborough  Rapid  Transit 
Co.  are  9  ft.  wide,  52  ft.  long  and  '.W  ft.  c.  to  c.  of  trucks; 
those  to  be  used  by  the  New  York  Munici])al  Railway 
Corporation  are  10  ft.  wide,  (56  ft.  long  and  47  ft.  c.  to  c. 
of  trucks;  all  are  standard-gage.  Stringei*s  are  spaced 
5  ft.  c.  to  c,  .so  that  practically  all  .stress  in  the  ties  except 
direct  compression  is  eliminated.  For  safety  it  is  desirable 
to  have  about  -^  ft.  clear  between  cars  on  adjacent  tracks. 
For   Interborough   operation,   however,   the   tracks   were 
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spaicd  1214  ft.  c.  to  0.  on  tangents,  to  provide  additional 
clearance  to  the  tlirough  girders  over  the  station  mezza- 
nines, while  for  the  Municipal  corporation's  operation 
they  were  kept  13  ft.  c.  to  c.  With  the  columns  placed 
under   the   stringers   the   transverse   column   spacing   is 
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FbsiHon  of  Column  when  placed  on  Sidewa/A-  shorrn  c/crffed 

Fxu.  1.     Two  Possible  Locations  of  Elevatkd-Rail- 
WAY  Columns  in  Street 

(Columns  at  curb  and  column  under  outer  stringer) 

therefore  30  ft.  and  31  ft.  c.  to  c.  respectively  for  the  two 
companies,  dividing  the  roadway  as  shown  in  Fig.  1. 

Trolley  tracks  are  usually  spaced  about  10  ft.  c.  to  c, 
except  where  a  greater  width  is  required  on  account  of  cen- 
ter poles,  in  which  cases  121/^  ft.  and  13  ft.  are  the  most 
common  spacings.  When  an  elevated  structure  is  huilt 
over  such  a  line  the  poles  are  removed  and  the  trolley 
■wires  supported  from  the  structure.  The  tracks  can  then 
be  spaced  10  ft.     For  safety  to  passengers  a  clearance  of 
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Fui.  2.     Location  of  CoLr.MNs  Ai)i»r'i'Ki)  fou  Wide 

StI.'EKTS 

(On  street.s  44  ft.  wide  or  less,  the  columns  are  placed  inside 
the  curb,  with  47  ft.  4  In.  maximum  spacing) 

al)out  3  ft.  from  the  side  of  the  car  to  tlie  face  of  the 
cohimn  is  desirahlc — that  is,  about  TVa  '*•  •"'■"'"'  ^^e  center 
line  of  track  to  lace  ol"  column  (altlumgh  some  lines  are 
iKiw  operated  in  Manhattan  with  only  1  I't.  10  in.  clear). 
With  tracks  spaced  10  ft.,  and  7  ft.  !  in.  clear  from  center 
of  track  to  face  of  a  Kl-in.  column,  the  minimum  spating 
of  columns  transversely  is  2()  ft. 

It  is  es.-ential  that  the  columns  he  ])laicd  far  enough 
from  th(!  <url)  to  allow  two  lines  of  vehicles  to  pass  be- 
tween. A  minimum  of  from  15  to  Hi  ft.  is  re(|uire(l  for 
safety.  To  place  the  columns,  therefore,  for  greatest  safety 
and  efhciency  of  roailway  re(|iiires  a  spacing  of  about  2t> 
ft.,  as  shown  in  Fig.  2.  With  cohiinns  s])aced  2()  ft.  two 
lines  of  vehicles  can  pass  between  the  curb  anil  column  and 
one  line  on  each  car  track,  six  in  all.  With  30-  or  31-ft. 
spacing,  only  one  line  can  safely  pass  between  the  curb 
and  column,  or  f<uir  in  all,  thus  giving  a  <)C)%9^i  roadway 
ctTlciency  as  romimred  to  the  2fi-ft..  spacing.  The  conser- 
vation of  the  street  was  deemed  of  greater  importance  than 
the   Hlight   structuni!    advantage   of   the   wider   spaiing. 


Therefore  26  ft.  was  adopted  as  the  transverse  spacing, 
except  in  a  few  isolated  cases  affected  by  special  local  con- 
ditions. 

Columns  on  Sidewalk 

With  roadway  width  44  ft.  or  less,  it  is  evident  that  col- 
umns cannot  advantageously  or  safely  he  placed  in  the 
roadway.  In  order  that  the  columns  may  occupy  as  little 
of  the  sidewalk  space  as  possible,  and  at  the  same  time 
be  protected  from  traffic  by  the  curb,  they  have  been 
placed  uniformly  with  the  center  1  ft.  8  in.  from  the  curb. 
AVith  41-ft.  roadway  the  transverse  spacing  is  therefore 
47  ft.  4  in. 

Longitudinal  Spacing  of  Columns 

Except  as  affected  by  local  conditions,  the  longitudinal 
spacing  of  columns  was  determined  by  economy.  Fig. 
3  shows  diagrammatically  the  cost  of  those  items  of  typi- 
cal elevated  construction  between  stations  which  vary  with 
the  span  length,  plotted  for  various  spans  both  for  26  ft. 
and  for  47  ft.  4  in.  transver.se  spacing  of  columns.*  An 
inspection  of  this  diagram  shows  that  50  ft.  is  the  eco- 
nomical spacing  and  that  there  is  little  choice  of  other 
sjiun  lengths  from  40  ft.  to  (iO  ft.,  above  which  point  the 
cost  increases  rapidly  with  the  span  length.  The  50-ft. 
longitudinal  spacing  of  bents  was  therefore  adopted  as  the 
standard. 

At  the  cross-streets  columns  are  spaced  so  that  the  in- 
terference with  traffic;  is  the  minimum,  60  ft.  and  longer 
spans  often  being  required  at  these  points.  Uniform  spac- 
ing of  bents  between  streets  is  often  impossible  on  account 
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Fk;.  .).     I'^FFKCT  OF  Si'an-Lkngth  on  Cost  of  Turee- 
Tkaciv  Flevated  Railway 

ClOxoludos  track,  .statlon.s  and  duct.s.  .\veraKe  prices  of 
recent  contracts  u.sod  as  follows:  Steel,  $54  per  ton;  cast  Iron, 
IIS  per  ton;  concrete,  %1  per  cu.yd.;  e.xcavation.  %1  per  cu.yd.: 
pavlnK.   $3   per  sq.yd.) 

of  local  conditions,  varying  block  lengths  and  interfer- 
ence with  surface  and  subsurface  structures.  The  50-ft. 
spacing,  however,  has  been  used  as  far  as  practicable. 

Tvi'K  OF  CONSTIUMTION 

A  ilc'ck  plate-girder  type  of  construction  has  been  usc>d 
exclusively,  except  over  station  mezzanine's  and  in  isolatcil 
ca.ses  where  special  ccuiditions  iccpiirc  oilier  construction. 

•Tlie»e  c(>«tH  are  based  on  jireHent  avernue  prices,  which  arc 
iiniiNuallv  low,  particularly  /or  steel,  whose  cost  makes  up 
about  80';.  of  the  cost  of  an  elevated  structure  exclusive  ot 
truck,  signals  un*l  station   finish 
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uilh  ,.,1111. •(linn  |,liil,>>.  Tlif  firnf  cdHl.  flicn-forc,  is  pnu- 
li.allv  III-'  .-am.'  in  fitli.T  nw.  l)c|ir<'.'iiilii.ii  iiikI  iiuiinto- 
iiiinc.''  coMs  .if  plali-^'inlcr  .•<.nstni.li..ii  an-  lens  llian  f«)r 
lalti.r.l  ;:ir.l.Ts;  .IctailH  an-  siin|>liT  and  tlio  Htiiiclnn;  is 
ni.>iv  n-i.i.    IMal.'-Kinlcr  Htriiincrs  were  tiiL-rofon;  adopt. •'!. 

I'Im'WMon  Jointh 
On  til.'  I'Icvat.'.l  (•.\i('nsi..ns  of  llu'  |)rm'nt  suliway,  cx- 
,n<tn..ti..n  i<  ..vi-l.'ntlv  iin,.ia.ti.al.l..      |mnsi..n  j.,ints  uvro  pla.r.l  al..mt  WO  ft.  apart,  or  al.owl 

■\rr\  Innrlh  l.i'nt.     In  .n.l.r  to  rein,.'  to  a  niiniiiiuin  tin- 


A  liiilf  tliroMu'h  .u'inl.T  .■on-tru.tioii  witli  l,,n-itii,liiiiil 
jjiriliTs  lu'twfcn  tlu>  Innks  lias  lu-cn  iiscl  over  tin-  sl.ilioii 
iiu'/zanim-s  tn  rfiiiur  llu-  il.-ptii  *>f  coiistnirlitin  mi  llial 
tin-  iliiiil)  fniin  strci't  to  piallurnis  will  In-  a  niinininni.  It 
i>  uiu'f»>iu)niitaK  ImwcMT.  ami  if  idiitiniioiis  w.ml.l  !"•  a 
stivinv  of  ilati.uiT  to  worknu'ii.  as  it  n'\\v>i  tlu-ni  less  ilianic 
to  cscaiM'  fi'Mii  approatliiiiLr  trains,  jmrticularlv  on  tlu' 
n-nliM-  track. 

A  throuirli-tru 
with  fiihiinns  phuvil  in  llic  n,a.l\vay. 
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COLUMN  BASE. 


~ ^-^--■-■^7-4  for /ess)- 

BENT   WITH    COLUMNS    AT   CURB 


Fro.  4.     Details  of  Elevateu-Hailway  Construction 

(New  city-built  lines  of  dual  rapid-transit  system.  New  York  City) 


the  sidewalk  it  is  uneconomical  and  undesirable,  as  it  ob- 
structs light  from  abutting  propertj-  to  a  greater  extent. 
Latticed  stringers  are  from  10  to  15%  lighter  than 
lilate-girder  stringers  of  the  same  span.  The  co.st  of  fabri- 
.ation  of  the  latter,  however,  particularly  without  cover- 
plates,  is  about  10%  less  than  of  a  latticed  girder  without 


tension  of  the  top  rivets  of  the  stringer  connection  due  to 
the  combination  of  the  dellection  of  tlie  stringer  and  con- 
traction, the  distance  between  joints  has  been  reduced  to 
about  100  ft.,  or  an  expansion  joint  is  provided  at  alter- 
nate bents.  The  cost  is  thus  slightly  increased,  as  the 
expansion  detail  of  the  stringer  is  slightly  heavier  than  the 


connection  plates  and  15%  less  than  of  a  latticed  girder     detail  at  the  fi.xed  end,  and  additional  bracing  is  required 
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It  is  expected,  however,  that  this  increase  in  first  cost 
vrill  be  more  than  otfset  by  a  reduction  in  maintenance 
charges  for  replacing  rivets  in  the  stringer  connections. 
The  expansion  joint  which  has  been  used  exclusively  on 
city-built  lines  is  shown  in  detail  in  Fig.  4.  It  consists 
essentially  of  a  4-in.  half-round  pin  bearing  on  pin-plates 
on  the  stringer  and  sliding  on  a  seat  made  up  of  angles 
and  plates  attached  to  the  cross-girder.  The  thickness 
of  plates  on  both  seat  and  stringer  has  been  made  uniform- 
ly 3  in.  for  all  spans.  The  pin  is  held  in  place  and  the 
stringer  held  in  line  by  small  guide-angles  attached  to 
the  end  stiffeners  on  the  stringer.  The  particular  ad- 
vantages of  this  joint  are  its  simplicity  of  construction 
and  ease  of  erection,  its  accessibility  for  painting  and  in- 
spection and  the  certainty  of  a  uniform  bearing  on  the 


1.  Dead-load.  The  weight  of  track,  including  ties, 
rails,  guard-rails,  service  walk,  signals,  etc.,  estimated  at 
about  400  lb.  per  lin.ft.  track,  in  addition  to  the  weight 
of  the  structure  itself. 

2.  Live-loads.  A  series  of  concentrations  approximat- 
ing the  weight  of  the  heaviest  equipment  it  is  proposed  to 
operate  on  the  dual  system : 

22.750  lb. — 5  ft.  6  in.— 22,750  lb. — 29  ft.  11  in. — 30.240  lb. — 
6  ft.  8  in. — 30,240  lb. — 8  ft.  S  in. — 30,240  lb. — 6  ft.  8  in. — 30,240 
lb. — 29  ft.  11  in. — 22,750  lb. — 5  ft.  6  in. — 22,750  lb. — 9  ft.  3  in. — 
30,240  lb. — 6  ft.  S  in. — 30,240  lb. 

3.  Horizontal  forces,  (a)  Wind  pressure  of  30  lb.  per 
sq.ft.  on  the  exposed  surface  from  the  top  of  train  to  the 
bottom  of  structure;  (b)  the  sudden  starting  or  stopping 
of  a  500-ft.  train,  estimating  the  coefficient  of  sliding 
friction  at  10% ;    (c)    centrifugal  force  equal  to  0.020 


i'li;.  .").     Xi:w  i-;i,KV.\rKi)  Sti;i(TUI!K  with  Column's  i\  Stheet    (Wuitk  Pl.vixs  Ro.vd,  BitoNX  Bouougu) 


seat.  The  connection  of  tlic  scat  to  the  cross-girder  lias 
been  designed  for  the  maximum  siiear  combined  with  the 
tensif)n  on  the  rivets  due  to  the  ma.ximum  moment  with 
the  pin  bearing  on  the  extreme  edge  of  tlie  seat. 

T'ro\  ision  has  been  made  for  a  contraction  or  expansion 
of  1  l/o  in.  from  normal  temiK-rature,  which  is  uiidonhtcdiy 
sliglitly  in  c.xcess  of  the  ma.ximum  to  be  expected,  l)Ut  al- 
loM-i  for  sliglit  inaccuracies  in  placing  coliimn.-i  and  in  tlic 
milled  length  of  stringers.  It  is  di'si ruble  to  reduce  the 
of)eniMg  as  far  as  possiltle,  in  order  that  tlie  pin  will  not 
iipprf>aeti  dangerrnisly  near  the  edge  of  tin;  seat  at  extreme 
low  temiM'ratures. 

Tlii:  joint  lias  been  used  satisfactorily  on  previous  ele- 
vated extensions  of  the  sut)way  (contract  1  ). 

'I'he  cle\)iled  structures  have  been  designeil  for  the  fol 
lowiu''  loiids : 


time  the  product  of  weight  of  moving  cars  and  degree 
of  cur\e,  the  coetricient  to  be  reduced  by  0.00 1  per  degree 
for  curvature  between  3°  and  20°. 

4.  Im])a(t.  With  tlie  track  resting  directly  on  the 
stringers  the  effect  of  the  impact  from  the  live-load  will 
l)e  as  great  a.s  if  not  greater  than,  on  bridge  spans.  Live- 
load  stresses  (except  for  horizontal  forces)  have  tliere- 
fore  been  increased   for  impact  in  accordance  with 

/  =  125  —  J  V  200(rz,  —  J/i 
where   7    =    impact   increment    in    per   cent,   and    L    = 
length  in  feet  of  loaded  track  which  produces  the  maxi- 
mum stress  in  the  lucintier.* 


N 


♦Kor   i-xiuiiplf,    with    r>0-ft.    spnnM,    I.   for    tho   .strluKer   l8   50 
iiiwl   I  St'.';  ;   for  II  crosB-Klrtler  In   whioh  niiixliiiurn  stress  Is 

produi-i'd    with    ono    tniok    loiiiU-d    L  100   iinil    1  70';',  ;    und 

for  11  crosH-KlrdiT  hi    wliU'li   iiiaxlinuin  stress  Is   prodiioed   with 
three    triuks   Umil.-d    I..  300  uild    1    -    311';        Inipmt    Is  added 

siiiillnrly   to  column  Mtressvs. 


Miiv  ;'().  iin; 


!•:  N  <;  1  N  i:  !■;  i;  i  x  t;    .\  !•:  w  s 


d'i 


(tn  II  lliicc-lniik  line  it  luis  liccii  ussiiiiifil  llinl  lln-  true- 
tivo  force  will  at  no  liiin'  fxcccd  tlic  vWwl  of  two  t ruins 
lutinf;  in  tlic  Hiino  dircition  at  llic  same  time.  On  a  two 
traik  lini',  wln-iv  tlic  prolmliility  of  trains  on  cacli  track 
nctinj;  tom'tlicr  is  j;rcatcr  in  |ii"o|ioitiun,  provision  lias  liccn 
made  for  fivo-sixtlis  of  the  full  tractive  force.  These  ns- 
snniplions.  wliii  h  are  hascd  on  the  fact  that  a  consideralilo 
(llioiiirii  indetcriniiiahie)  part  of  the  tra<tive  force  is 
transmitted  to  adjacent  spans  tliroii^'li  rails  and  expansion 
joints,  are  iielicved  to  he  conservative.  No  data  an*  avail- 
ahle  to  determine  the  amount  of  distrihution.  imt  oiiserva- 
tion  of  the  present  lines  shows  that  it  is  material.  Further- 
more, the  prohahility  of  a  train  on  each  track  at  any  sjian 
startiu}:  or  sto]»pinj,'  at  tiie  same  time,  .so  as  to  exert  full 
tractive  force  on  each  track  in  the  same  direction,  is  re- 
mote.   DesiuMied  on  these  assumptions,  the  new  .structures. 


a  uniforni  distance  from  lop  of  sled  tu  li:i~c  uf  rail.  \\  ith 
"JO-fl.  span  and  ri-fl.  depth,  either  ((Mcr  plutcs  or  llanj^e 
an;,dcs  thicker  than  yj^  in.  (which  must  In;  drilled  from  the 
solid)  are  re(juire<l.  Furthermore,  in  Uw.  loiij(  spans  the 
Ti-ft.  dejith  is  uneconomical  and  the  dellectionH  are  execH- 
Kive  unless  the  allowahli!  Ilan;,'e  stress  in  reduced.  It 
seemed  necessary,  therel'ori',  to  sacrifice  ap|)earan<:o  to 
economy  and  ^'ood  practice!  hy  iiicreasiii;^  the  depth  to  7xJ 
in.  and  18  in.  for  sjjans  70  ft.  loii^  or  ovc^r. 

In  cases  where  the  len^'tli  exceed(;d  twelve  times  the 
de])th  of  striiif^er,  in  order  that  the  (hdlection  (in  inches) 
should  not  exceed  l/r)0  the  s|)an  (in  feet),  tlu;  allowahle 
stress  wa.s  redueed  to  the  value  ;:iven  I)y  tin:  I'oiiowinf^  for- 
mula : 

f'// 


Stress  = 


span  in  feet 


Fi(i.  G.     Xi;\v  ELEVATF.n  Sna cTruK  wirii  Columns  at  Cuuh    (Xi:w  ITTUKcirr  Avi;..  ['.uooklyx  Boiioucii) 


at  a  very  small  ailditiona!  initial  cost,  will  have  "greater 
rigidity  against  horizontal  forces  than  the  existing  ele- 
vated extensions.  This  rigidity,  it  is  helieved,  will  in- 
crease the  life  of  the  structure  and  reduce  the  maintenance 
eosts. 

I)i:si(i\  or  .Sii!i\(ii;i!s 

For  spans  varying  in  length  from  \'t  to  (JO  ft.  the  ecc 
nomical  depth  of  stringer  is  ahout  5  ft.  For  uniformity 
of  appearance  and  details  it  is  of  course  desirahle  to  keep 
the  depth  constant  as  far  as  possihle.  As  the  numher  of 
.spans  exceeding  GO  ft.  is  small,  5  ft.  was  adopted  as  the 
standard  depth,  except  for  .spans  of  70  ft.  or  over. 

It  is  desirahle  to  avoid  cover-plates  on  stringers  to  re- 
duce the  cutting  of  ties  over  rivet  heads.  In  addition  the 
top  cover-plate  must  he  extended  full  length  to  maintain 


where  V  =  the  usual  allowahle  unit-stress  and  11  = 
the  depth  of  the  girder  in  inches. 

To  support  tiie  compression  flanges  of  stringers  and  pro- 
vide the  usual  truss  for  horizontal  forces,  lateral  bracing 
between  the  stringers  of  each  track  was  ])rovided  as  .shown 
in  Fig.  4,  with  cross-frames  at  intervals  varying  from 
V^iA  to  20  ft.,  depending  on  the  .span  lengths.  In  addi- 
tion lateral  bracing  was  placed  betweeu  stringers  of  ad- 
jacent tracks  in  one  fixed  .span  in  each  expansion  panel  in 
order  that  the  tractive  force  from  the  center  track  should 
he  transferred  to  the  columns  without  producing  lateral 
bending  on  the  eross-girder. 

AVhere  the  colunnis  are  outside  of  the  outside  stringer 
the  tractive  force  was  carried  to  the  column  by  a  strut 
from  the  outside  stringer  at  the  first  cross-frame.  The 
stress  to  be  transmitted  was  small,   requiring  only  two 
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angles.  For  stiffness,  however,  latticed  struts  were  pro- 
vided, which  will  be  further  discussed  under  the  head  of 
columns.  Where  the  columns  are  between  the  stringers 
of  the  outside  tracks,  the  tractive  force  was  transmitted 
by  a  channel  riveted  to  the  bottom  Hanges  of  the  string- 


design  of  the  cross-girder  followed  the  usual  practice  of 
girder  design.  For  colunm  spacing  of  4T  ft.  4  in.,  a  6-ft. 
girder  was  used  generally,  while  a  5-ft.  girder  was  more 
economical  for  the  26-ft.  column  spacing.  Stiffeners 
are  of  course  provided  over  the  column  to  transfer  the  re- 
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ITS,  to  the  stitfeners  of  the  cross-girder  over  the  column 
and  thence  to  the  column. 

The  top  of  the  stringer  is  9I4  in.  above  the  top  of  the 
cros.s-girder,  so  that  the  top  flange  angles  extend  over  to 
the  center  of  the  cross-girder  and  are  supported  on  it  by 
seat-angles.  This  detail  is  arranged  to  provide  continu- 
ous support  for  the  ties,  to  make  unnecessary  special 
wide  spacing  at  the  flanges  of  cross-girders.  The  rivets 
in  these  seat-angles  are  intended  to  support  the  ends  of 
flange  angles  only  and  are  not  intended  to  produce  con- 
tinuity in  the  stringers — which  were  in  all  cases  designed 
as  simi)le  spans.     Splicing  the  stringers  for  continuity 


action  to  the  column.  Intermediate  stiffeners  were  pro- 
vided to  stiffen  the  girder  in  sliipping  and  handling  only, 
as  the  stringers  when  conneited  stiffen  the  web  sufficiently 
to  prevent  buckling. 

Design  of  Columns 

The  columns  liavc  been  designed  for  a  combination  of 
direct  load  and  bending  stresses  due  to  wind,  centrifugal 
and  tractive  forces.  In  combining  the  direct  and  bending 
stres.ses  the  following  limits  were  adoj)ted  as  giving  a 
saf'o  design : 

1.   With    the    direct    load    alone,    the    stress    per    square    inch 
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WBH  considered,  luit  was  abandoned  because  the  detail 
was  too  lieavy  for  ultimate  economy,  and  continuity  over 
expansion  joints  was  impossible.  The  end-connection 
angles  were  set  against  tlie  welts  without  (illers  and  not 
I'arried  over  the  lower  flange  angles  to  a  bearing  on  the 
outstanding  leg,  as  tliis  was  considered  unnecessary.  A 
saving  of  nearly  $1  per  lin.rt.  of  structure  was  llieiLby 
efTeiled. 

Crioss-OiKnKu.s 

Am  provionsly  described,  ail  transverse  bending  stresses 
liave  been  eliniinatcd  sn   lar  as   practicable,  so  that  the 
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8000  r" 
with   n   maximum   of  14,000  Ih.    per   sq.ln. 

2.  With  direct  lond  combined  with  hendln^r  In  one  direction 
only  the  stress  should  not  exceed  20,000  11).  per  sii.ln.  on  the 
extreme   (Uier. 

3.  With  direct  loud  combined  with  ben<llnR  In  both  direc- 
tions lit  the  same  time  the  stress  should  not  exceed  2[>,000  lb. 
per  Bq.ln.   on   the   extreme   fiber. 

'I'lie  allowable  stress  is  increased  in  tlie  latter  ea.ses  due 
to  Mie   inl'i-e<|ucncy  ol'  inaximuin  direct  load  and  maxi- 
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nitini  liiiri/.oiitiil  font's  in  liolli  ilircctidiis  siiiinltiiin'oiisly. 

In  (■(iin|>utiM<^'  llic  liciuliii;;  .strrss  in  tlic  rolmnn  iliic 
to  liori/Dtital  I'dnrs  it  was  assunicil  tlial  tlic  coliinin  was 
fixe<l  Imtli  top  aiul  Imlloin  (st-c  ilclail  nl'  liasc  in  Ki;,'.  I). 
Four  1',  pin.  uMcluir  Itnlts  attatlinl  Id  tin-  liasc  of  tin-  col- 
unni  l).v  st'at-aM;.'li's,  witli  stiircni'is  so  arranp-d  lliat  llu' 
nut  lias  a  tliii'it  iK-arinLt  omt  (lie  stilTcni'is,  luixc  lu'cii  dc- 
i«i>;n(Ml  to  anclior  tlic  colninns. 

Willi  till'  coliiinns  spaml  "^JCi  ft.,  lonj^ilndiiial  Ix-iKlin;,' 
fctn'ssi's  arc  transniittcil  into  tlic  lolnnin  liy  ox'/j-in.  sjilirc- 
hnrs  attaclicil  to  the  stilTcncrs  on  tlic  cross-;;! nlcr  and  to 
till'  «-ohinin  channels.  The  slilTciicrs  on  the  cross-jjirdcr 
over  the  columns  are  fixed  at  the  hotttnii  of  the  stiiii;.'eis 
hy  the  channels  invviously  dcserihcd,  while  lixily  at  tin; 
top  is  sciured  to  a  lar^'c  extent  hy  the  transverse  stilfnoss 
of  the  top  tlaniic  of  the  girder.  Mliich  is  held  ri^Hdly  hy  the 
ailjaceiit  striiip'i's,  less  than  'i  ft.  from  the  column.  Tiiis 
iH'iidiii^  ill  the  llan^H'  occurs  at  a  point  where  the  vertical 
U'lidiiis;  stresses  are  small  and  tloes  not  therefore  over- 
stn>ss  the  llan_<;e.     While  no  tests  of  this  detail  have  been 
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made,  it  is  believed  that  at  least  a  I'air  degree  of  fixity 
in   the   cohimn   loiiiritudinally   is   obtained. 

When  the  columns  are  placed  beyond  the  outside  string- 
ers, in  place  of  the  splice-bars  just  descrii)ed,  the  outside 
channel  of  the  column  is  extended  to  the  top  of  the  cross- 
girder  and  riveted  to  the  end  stitfeners,  transmitting  the 
longitudinal  bending  from  the  girder  to  the  column.  A 
latticed  strut  50  in.  deep  extends  from  tlie  stringer  at 
the  first  cross-frame  to  the  column  (see  Fig.  1 ;  the  striit 
is  also  shown  clearly  in  the  view,  Fig.  0).  With  this  deptli 
it  is  believed  that  the  column  is  fixed  at  the  top. 

The  columns  and  the  cross-girder  being  connected  to 
form  a  rigid  portal,  the  wind  force  produces  a  bend- 
ing stress  in  the  cross-girder.  This,  however,  is  small, 
amounting  with  columns  spaced  47  ft.  4  in.  to  less  than 
1^,  and  with  columns  spaced  2(5  ft.  to  only  5%  of  the 
maximum  stresses  due  to  direct  load.  The  effect  of  wind 
on  the  cross-girder  has  therefore  been  neglected. 

In  selecting  the  type  of  column  no  section  was  consid- 
ered which  did  not  permit  inspection  and  painting,  thus 
eliminating  all  box  types  (see  Fig.  7). 

Section  A,  with  two  channels  laced,  was  used  exten- 
sively on  the  present  Manhattan  Ry.  Co.  elevated  lines. 
With  the  loads  for  which  the  columns  on  the  new  lines 
are  designed,  cover-plates  would  be  required  in  practically 
all  cases.    The  main  material  is  economically  jjlaccd,  liut 


this  advantage  is  more  than  ollVct  by  the  loss  (so  far  an 
elfcclivc  section  is  concerned)  in  the  lacing  bars,  aiiiount- 
iiig  to  about  12'/'  "f  the  totjil  weight  of  thi-  column,  or 
l.'i  to  IH'/  of  the  weight  of  main  material.  A-  a  result 
the  column  is  not  so  economical  as  Section  (/',  and  is  less 
satisla(  toiy  as  to  details. 

The  elevated  extensions  of  the  present  subway,  Con- 
liiKt  I.  have  bulb-Miigle  coliinnis,  Section  |{.  usually  with- 
out cover-plates.  On  account  of  the  dilliciilty  of  obtaining 
bulb  angles  exce|)t  in  large  r|iiantities.  and  also  biH-ause 
the  section  is  less  ellicicnl  and  econoinical  tliaii  a  channel- 
and-l-lieam  column,  a  bulb-angle  type  \v,\<  not  itccii  usiid 
on  the  dual  system. 

Section  V  is  similar  lo  Section  A,  except  that  the  chan- 
nels are  comicclcd  liy  Mil  1  beam  instead  of  by  lacing.  The 
beam  is  ineifectixc  in  icsisling  bending  about  axis  X-X. 
The  material  is  elfectiveiy  placed,  however,  for  resisting 
bending  about  axis  Y-Y  and  for  carrying  direct  load. 
For  the  elevated  loadini^  this  settion  is  |iarlicularly  elli- 
cient  and  economical.  The  material  in  tiii'  column  with 
a  built-up  instead  of  a  rolled  1-bcani,  Section  I),  is  slight- 
ly less  economical,  and  in  addition  tiiere  are  two  extra 
lines  of  rivets.  The  1-hciini-aiHl-chaiiiicl  tyjie.  Section 
C,  was  therefore  adopted. 

In  fabricating  these  coluinns,  liowever,  .some  diflieulty 
has  developed.  The  beams  as  they  come  from  the  rolls 
are  invariably  slightly  warped,  as  shown  e.Kaggerated  in 
Fig.  8.  When  the  channels  are  attached  it  has  been  diffi- 
cult to  avoid  a  wind  in  the  column.  This  trouble  devel- 
oped after  the  details  for  a  number  of  sections  were  com- 
pleted. To  avoid  this  dilliculiy  it  lias  been  suggested  that 
on  future  work  tlie  I-beani-and-clianncl  column.  Section 
C,  be  abandoned  for  the  built-up  Section  D. 

Fig.  9  shows  the  tyi)ical  arrangement  of  tower  construc- 
tion which  has  been  found  to  be  economical  where  the 
height  from  street  to  base  of  rail  exceeds  :50  ft.  A  spac- 
ing of  35  ft.  between  bents  of  tower  s])an,  with  standard 
5-ft.  stringers,  proved  to  be  more  economical  than  a 
shorter  span  with  shallower  stringers,  and  in  adilition  per- 
mitted greater  duplication  of  stringers  and  details  and 
maintained  a  uniform  appearance.  The  long  spans  are 
varied  to  suit  local  conditions,  a  length  of  about  60  ft. 
l)eing  the  most  economical. 

In  order  to  duplicate  pieces,  details  have  been  standard- 
ized wherever  possible.  Stiffeners  and  flange  rivets  on  the 
stringers  and  the  arrangement  of  lateral  bracing  and 
cross-frames  are  shown  typically  in  Fig.  9.  Cross-frames 
were  spaced  at  intervals  not  exceeding  20  ft.  Stifl'eners 
were  in  general  spaced  about  5  ft.  apart,  but  were 
placed  lietween  the  panel-points  of  horizontal  bracing 
except  at  cross-frames,  thus  avoiding  notching  lateral 
])lates  at  intermediate  points. 

The  average  weight  of  steel,  including  stations,  on 
two  contracts  with  columns  .spaced  47  ft.  4  in.  is  about 
IVs  tons  (2250  lb.)  per  lin.ft.  structure. 

The  design  of  the  subway  and  elevated  structures  of 
the  city-built  lines  of  the  dual  subway  system  is  made  by 
the  Pulilic  Service  Commission's  engineering  staff,  of 
which  Alfred  Craven  is  Chief  Engineer:  Roliert  Kidgway, 
Engineer  of  Subway  Construction  ;  D.  L.  Turner.  Dejnity 
Engineer  of  Subway  Construction  ;  Sverre  Dahm,  Princi- 
pal Assistant  Engineer,  in  charge  of  design,  and  A.  I. 
liaisman.  Senior  Designing  Engineer.  The  design  of  the 
major  portion  of  the  elevated  lines  was  made  \inder  the  im- 
mediate .sujH'rvision  of  the  writer. 
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SteeI°Bridge  Desi^iraaBag 
Reviewed  by  A.  \V.  Cahpextek* 

DESIGN  OF  STEEL  BRIDGES:  Theory  and  Practice  for  the 
Use  of  Civil  Engineers  and  Students — By  F.  C.  Kunz, 
M.  Am.  Soc.  C.  E..  formerly  Designer  for  the  Bridge  and 
Construction  Department  of  the  Pencoyd  Iron  Works  and 
the  American  Bridge  C6.  and  Chief  Engineer  of  the 
Bridge  and  Construction  Department  of  the  Pennsylvania 
Steel  Co.  New  Yorl<  and  London:  McGraw-Hill  Book  Co., 
Inc.     Cloth;  6x9  in.;  pp.  xxiv  +  472;  illustrated.     $.'>,  net. 

"It  is  an  ill  wind  that  blows  nobody  good,"  and  we  may 
consider  it  a  good  result  of  bad  times  if  the  busine:!s  de- 
pression has  given  Mr.  Kuiiz  time  to  prepare  a  book  on  the 
line  of  work  he  has  practiced  so  long  and  eminently. 
His  long  experience  in  designing  and  his  connection  with 
two  of  our  largest  bridge  manufacturing  companies,  as 
designer  and  chief  engineer,  give  weight  to  whatever 
he  writes  on  bridge  design. 

This  book,  which  Mr.  Kunz  ha.-<  produced  as  the  first 
volume  (complete  in  itself)  of  four  which  are  contem- 
plated to  embrace  a  work  on  "Structural  Engineering," 
treats  of  the  design  of  nearly  all  types  of  steel  bridges, 
according  to  modern  practice — principally  American,  of 
course.  The  heavier  forms,  such  as  railroad  and  heavy 
liighway  spans,  are  given  main  attention,  and  long-span 
structures,  including  arches  and  cantilevers,  are  given 
unusual  consideration  for  a  book  of  such  general  scope. 
The  title  page  states  that  the  book  is  "for  the  use  of 
civil  engineers  and  students."  It  is  well  adapted  for 
such  use,  provided  students  have  the  necessary  elemen- 
tary knowledge.  Besides  explaining  loads,  forces,  stresses, 
general  dimensioning  and  proportioning  and  .some  de- 
tailing, for  the  various  types  of  bridges  according  to  upto- 
date  practice,  the  book  abounds  in  illustrations  of,  and 
data  for,  excellent  examples  of  modern  typical  and  notable 
structures,  designs  and  details,  in  lal)or-saving  tal)les  and 
methods  and  in  references  to  the  literature  of  the  subject. 

The  subjects  of  the  successive  chapters  are  as  follows: 
(1)  External  forces;  (2)  general  reactions  and  influence 
lines;  (.'5)  momenta  and  shears  in  simple  spans;  (4) 
stre.s.>je8  in  simple  sjjans;  (5)  stresses  in  bracing  of  simple 
spans;  (6)  tyjH-s  of  bridges  and  principal  dimensions;  (7) 
design  of  floor;  (8)  beam  and  plate-girder  bridges;  (!)) 
simple-truss  bridges;  (10)  skew  itridges  and  bridges  on 
curves;  (11)  weights  of  simi)le-span  bridges;  (12)  via- 
<lucts;  (13)  elevated  railroads;  (11)  movable  bridges 
and  turntnliles;  (I'))  arcii  bridges;  (IG)  long-span 
liridgcs  in  general  and  examples;  (17)  cantilever  briilges. 

The  treatment  of  .some  of  the  chnpter  subjects  is  ([iiite 
complete,  while  that  of  others  is  much  less  so — a  thorough- 
!v  exhau.>»tive  treatise  in  the  limited  space  alforded  could 
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not  be  expected.  In  all  cases  tlic  ])riiuiples  are  defined 
and  the  more  important  types  and  details  generally  cov- 
ered, all  being  clearly  presented  in  a  practically  scientific 
maimer,  with  typical  examples  and  illustrations  and  ac- 
rompanied  by  much  practical  information  resulting  from 
the  author",  experience.  For  an  understanding  of  many 
of  the  mathematical  demonstrations  a  knowledge  of  the 
simpler  applications  of  calculus  is  required,  and  the  reader 
is  assumed  to  be  familiar  with  the  derivation  and  proof 
of  formulas  for,  and  applications  of,  the  elastic  theory 
in  bending  resistance,  deflection,  etc.,  or  is  referred  to 
other  sources  for  them. 

A  notable  feature  is  the  use  of  influence  lines  in  the  e.x- 
planation  and  determination  of  moments,  shears  and 
stres.-;es.  Their  principles  are  explained  so  that  one  not 
familiar  with  them  should  be  able  to  follow  the  author 
readily.  They  are  applied  to  simple-span  polygonal-chord 
trusses,  to  swing-span  trusses  and  to  arch  and  cantilever 
trusses,  for  an  example  of  each  of  which  types  the  com- 
plete stresses  are  worked  out  by  this  method.  The  method 
.seems  very  well  adapted  to  types  for  which  the  positions 
of  critical  loading  are  difficult  to  determine,  as  it  may 
be  employed  both  to  determine  such  positions  and,  with 
some  extension  of  application,  the  stresses  as  well. 

The  short  cuts  to  the  determination  of  stresses  are  well 
described  and  are  aided  by  tables  of  maximum  moments 
and  .shears  for  simple  spans,  for  Cooper's  Class  £-50  load- 
ing and  for  usual  electric-car  loadings,  by  tables  of  coeflB- 
cients  for  use  with  influence  lines,  etc.  In  the  determina- 
tion of  stresses  in  center-bearing  swing-span  trusses  and 
in  arches,  the  separate  influence  areas  for  stresses  in  the 
arms  or  arch  spans,  considered  as  simple  spans,  are  com- 
bined with  those  for  the  reaction  due  to  continuity  or 
arch  action,  a  method  which  appears  to  simplify  calcu- 
lations very  materially. 

Information  as  to  live-loads  and  other  external  forces 
is  quite  complete.  The  live-loads  of  the  mo.st  recent  rail- 
road specifications  of  the  United  States  and  Canada  are 
shown  in  tabular  form  for  ready  comparison,  and  earlier 
si)ecification  loadings  are  similarly  shown.  The  weights 
of  the  heaviest  locomotives  are  given  by  types  and  for 
different  railroads.  They  appear  to  be  closely  up  to  date, 
but  would  be  more  intelligible  if  accompanied  by  wheel 
diagrams  and  the  comparative  moment  and  shear  elfects 
on  equal  spans  of  usual  length.  Data  are  given  for 
weights  and  dimensions  of  modern  motor-trucks,  but  do 
not  include  the  division  of  load  on  axles,  the  inequality 
of  which  is  one  of  the  most  important  features.  Neither 
does  the  author  comment  on  the  greater  severity  of  these 
loads  as  compared  with  road  rollers,  due  to  the  likelihood 
of  the  trucks  passing  eacii  other  on  bridge  roadways,  a 
condition  not  generally  assumed  to  occur  with  road 
rollers. 

Oeneral  considerations  governing  the  determination 
of  bridge  location,  type,  economical  span  length,  propor- 
tions, etc.,  are  tiuite  fully  and  .sMtisfactorily  treated 
throughout.     Many  practical  considerations,  such  as  panel 
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«rriiii>;i'iiu'iils  for  skew  IhhIucs.  lateral  clcaiaiircs  lor 
tlir«iiis;li  liriil>;t's  uii  ciiivcs.  loiatiiiii  ami  piovisinn  f(ir 
mi|K'ii'li'vatii'n  of  fraik  mi  curves,  are  lieali'd  with  iiii- 
usiial  eoni|>leleiiess. 
j  Vnlualile  assislanee  to  (lesi>;iu'rs  is  alfonled  in  the  tallies 
I  iihowiiii;  the  seelioiis  ainl  iiiakeup  of  tvpical  j;inler  llan;;es, 
trMsx-ehonl  sections  ami  viaduct-column  sections,  with 
an-ns  and  radii  of  ;.'yratinn.  These  sections  are  jiroperly 
desiu'iied  and  proi>orlioned  (some  comment  mi;,'ht  he 
made  on  the  rather  e.\tei\ded  use  of  SxS-in.  an;,'les  in  the 
snmller  i;irder-llanj;e  settions)  and  cover  llie  ran;re  ho- 
IwiH'M  the  smallest  and  lari,'esl  ordinarily  emjiloyed.  Other 
tallies  i;ive  the  location  of  center  of  ;,'ra\ity  of  ;;irder 
llanijes  of  usual  makeup. 

Particular  attention  throu,i;hout  is  ^'iven  to  the  steel 
wei^rlils  of  spans  of  the  various  types  and  to  formulas 
and  metiiods  for  ap|>ro\imalini:  these  weights.  'Die  chiip- 
ler  devoted  to  the  weights  of  simple-span  hridj^es  <'jws 
various  formulas,  tallies  anil  diaLrnims  <if  hrid^re  eomjian- 
ies  and  railroad  companies  (for  railroail  lirid;,n's  mostly, 
with  some  for  hij^hway  and  electric-railway  lirid<;es)  and 
analyzed  weij^lits  for  a  numlier  of  typical  e\istinj^  spans. 
It  sooins  rather  unfortunate  that  no  data  for  the  weijrhts 
of  truss  spans  desijrned  for  Cooper's  Class  K-(;0  loading; 
or  equivalent  are  indudeil.  The  reviewer  is  inclined  to 
think  the  hridire  eom]ianies'  formulas  would  jxenerally 
give  low  results  for  hridijes  desijiiu'd  iiy  railroad  coni- 
panios.  In  the  chajiters  es]H'cially  devoted  to  those  types, 
formulas  for  or  iutual  \vei<rlits  of  railroad  viaducts,  ele- 
vated railroads,  .s\vin^  and  voUinjr-lift  liridires.  anlics 
and  eantilever  spans  are  presented. 

The  numher  and  character  of  data  given  for  notahle  and 
typical  existing  structures  are  remarkahle.  They  in- 
elude  tahles  showing  dimensions  of  the  longest  plate 
girders,  longest  simple  spans,  typical  swing  hridges  and 
notable  ardu's  and  cantilevers.  Rrietly  detailed  descrip- 
tions, including  dimensions,  designing  loads,  material, 
weights  and  sometimes  costs,  are  given  for  many  bridges, 
notably  swing  and  lift  spans,  arches  and  cantilevers; 
among  them  the  new  Hell  (iate  arch  bridge  at  New  York 
City.  The  various  designs  for  a  bridge  over  the  North 
(Hudson)   liiver  at  New-  York  City  are  also  described. 

The  ehapters  on  viaducts,  elevated  railroads,  movable 
bridges,  arches  and  cantilevers  are  supplemented  by  lists 
of  references  to  additional  information  contained  in  ar- 
ticles in  tccbnical-society  proceedings,  engineering  jieritxli- 
cals  and  other  publication.'^. 

The  r,2  plates,  most  of  wliich  are  folded  in  the  back 
of  the  lK)ok.  contain  a  wealth  of  information.  The  at- 
tachment of  the  folded  jilates  is  novel  and  commendalile. 
they  being  eitber  ])asted  along  their  inner  edges  to  the 
outer  edges  of  blank  ]uigcs,  or  baving  tbe  inner  portions 
blank  for  the  width  of  an  ordinary  page,  so  that  when  ini- 
folded  the  entire  plate  is  thrown  dear  of  tbe  book,  en- 
abling one  to  refer  to  it  and  to  the  te.xt  of  the  book  at 
some  other  point  sinmltaneously.  These  plates  show 
numerous  sections  of  typical  bridge  flooring  and  floor  .sys- 
tems, typical  outlines  of  trusses  of  various  types  and 
forms,  and  of  elevated-railway  structures  and  viaducts; 
elevations  of  notable  large  briilges:  reproductions  of  stress 
sheets  and  general  detail  drawings  of  recently  designed 
railroad  structures,  including  girder  and  truss  simple 
spans  of  various  forms  and  lengths,  center-bearing 
swing  spans  with  machinery  details,  and  viaducts.  Gen- 
eral details  of  a  bir-^'e  hi'^bwav  arch  brid'_'e  are  also  shown. 


The  railroads  whose  drawingH  are  reproihhid  are  the 
i'ennsylvania  (  Uailroad  and  Ijinen  West),  .Missouri  I'a- 
<ilic,  (!rcal  Northern.  Norfolk  &  WcHlern  and  some 
others,  riati's  showing  (  rosH-sections  of  large  bridgcjs, 
like  the  I'last  Wiver  spans  at  Sew  York  (!ily,  and  <roHH- 
secl  ions  and  maki'Up  of  coinpresHioii  mi'iiibcrs  of  long-span 
bridges,  the  largest  being  that  of  the  new  (^uebe<'  JJridge, 
comprising  ISH'i  s(|.in.,  are  instrui'tivc. 

\\'hile  this  book  must  be  commended  in  general,  therk 
ari!  certain  limitations,  deliciencies  an<l  errors  which  pre- 
vent it  from  being  an  entirely  satisfactory  and  com]ilete 
production.  IJesides  those  already  mentioned  a  few  mav 
be   Doled  : 

The  author  sometimes  fails  in  desired  accuracy  of  analy- 
sis, as  when  he  iiegins  his  book  by  enumerating  the  exter- 
nal forces  acting  on  a  liridgc  as  the  ilcnd-lond ,  live-load, 
iiii/ifirl,  iriiitl  iirfssiirr.  cnil rifiii/id  fnni'.  hiiKjiludiniil 
frirlionnl  force,  etc.,  thus  mixing  up  loads  and  their 
clfects  and  not  recognizing  the  absence  of  .such 
]iia<ls  and  forces  in  icilain  cases.  The  prevalent  di- 
<l:ii  lie  Innn  of  sliitcniriit  is  generally  correctly  applieil 
with  reference  t<i  inminun  or  accepted  practice;  but  it 
.seems  that  the  autliDr  siioiilil  \\:i\f  citlicr  explained  or 
else  qualified    these  statements. 

Some  important  considerations  are  treated  very  meager- 
ly,  among  such  bcnng  secondary  stresses.  .Many  matters 
of  detail  are  hurried  over  with  brief  general  descriiition  or 
are  not  covcicd  at  all  in  llir  1c\t,  as  in  the  case  of  the 
))ro]Jer  sixe  of  rivets,  of  which  there  is  no  discussion,  and 
net  .section  in  riveted  memliers,  which  is  very  incomplete- 
ly considered.  The  work  on  movable  bridges  is  practically 
confined  to  center-bearing  .swing  bridges  so  far  as  main 
trusses  are  concerned,  and  that  on  arches  to  spandrel- 
braced  arch  trusses.  Turntables  are  treated  merely  as  to 
liending  moments,  shears  and  reactions.  All  pin-con- 
nected trusses  treated  and  shown  have  tension  counter  di- 
agonals in  the  wei)  system,  the  generally  accepted  better 
jiractice  of  using  stiff  nuiin  diagonals  being  practically 
ignored.  The  advantage  of,  and  frequently  principal 
reason  for,  using  pin-connections,  namely,  as  a  means  to 
the  u.se  of  eye-bars  for  tension  members  where  the  required 
sections  are  too  large  for  satisfactory  riveted  members, 
is  not  noted,  nor  is  the  combination  pin-connected  and 
riveted  tru.ss,  which  is  an  excellent  type,  permitting  the 
use  of  eye-bars  for  all-tension  members  and  riveted  con- 
nections for  reversible-stress  members. 

There  is  no  dix  ussiun  on  many  such  debated  questions 
as  tbe  desirability  of  end  lk)oi--l)eanus  in  square  ended 
simple-span  bridges.  The  overturning  effect  of  centrifugal 
force  on  railroad  deck  bridges  carrying  curved  track  seems 
to  be  underestimated.  The  statement  that  "the  clear 
height  above  highways  and  electric  railways  should  be  not 
le.ss  than  16  ft.  except  for  ordinary  country  roads''  seems 
ill  advised  in  view  of  the  very  general  acceptance  of  14 
ft.  and  less.  Opinions  necessarily  disagree  as  to  what 
constitutes  minimum  floor  depth,  but  the  reviewer  would 
venture  to  call  .3  ft.  (given  by  the  author  as  the  prefer- 
able minimum  depth  from  top  of  stringer  for  railroad 
single-track  truss  spans)  about  one  foot  too  great.  In 
skew  spans  with  polygoiuil  top-chord  trusses,  the  author 
indicates  that  it  is  nece.ssary  to  use  trusses  of  un.symmetri- 
cal  outline;  this  can  be  avoided  without  detriment  and  a 
better  appearance  obtained,  together  with  the  economic 
advantage  of  symmetrical   trusses,  by  \ising  skewed   top 
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lateral  struts  and  sway  frames  and  single-system  top  lat- 
erals. 

The  figures  and  plates  are  generally  good,  but  many 
of  the  small-scale  figures  are  not  carefully  drawn,  as  in 
Fig.  6,  p.  "210,  showing  end  finish  of  span  on  masonry, 
where  the  backwall  scales  several  feet  away  from  the  end 
of  the  steel  fioor.  Fig.  I,  plate  VI,  showing  the  cross- 
section  of  a  deck  trus.s-span,  would  be  impossible  to  fol- 
low in  construction  because  the  laterals  would  cut  through 
the  timber  deck.  An  instance  of  bad  design  is  shown, 
without  comment  on  its  deficiencies,  in  Fig.  N,  Plate  V. 
which  shows  a  cross  I-beam  floor  with  ties  resting  on  tim- 
ber blocks  spanning  between  and  supported  on  the  lower 
flanges  of  adjacent  beams.  The  design  of  through  plate- 
girder  railroad  span  shown  on  Plate  XI  is  uneconomical 
in  having  an  even  number  of  very  short  floor  panels; 
the  floor  depth  is  ample  to  permit  the  increase  in  panel 
length  necessary  to  reduce  the  number  of  panels  by  one, 
giving  five  panels  at  about  1-1  ft.  instead  of  six  at  12  ft. 
In  many  cases  the  text  and  the  figures  or  plates  are  in- 
consistent, as  where  the  author  states  that  the  connection 
of  sidewalk  brackets  should  be  such  that  the  bending  mo- 
ment is  transmitted  to  the  floor-beams  by  rivets  in  shear 
and  makes  no  conmient  on  some  of  the  illustrative  designs 
which  show  connections  whiih  would  transmit  the  mo- 
ment by  rivets  in  tension  through  their  heads. 

A  good  many  errors  in  notation  in  the  formulas  and 
their  demonstrations  and  a  few  errors  of  substance  have 
been  noted  by  the  reviewer.  For  instance,  the  formula 
for  distance  between  deck  girders  on  curves,  p.  217,  does 
not  agree  with  the  figure  to  which  it  is  referred.  The  last 
factor  in  the  formulas  for  F  and  G,  top  of  p.  220,  is  in- 
correct when  A-  <  h,  because  of  faulty  derivation,  the  vary- 
ing width  of  clearance  diagram  not  having  been  properly 
considered.  The  errors  in  notation  consist  in  the  use  of 
unintended  letters  and  symbols,  omission  of  subscripts 
from  symbols  requiring  them,  and  otherwise.  There  are 
also  several  errors  in  page  and  figure  references  and  some 
in  typography.  The  cross-referencing  of  subjects  is  at- 
tempted, but  is  very  incomplete. 

It  has  been  noted  hereinbefore  that  the  volume  under 
review  is  intended  as  one  of  a  series  of  four,  the  whole 
of  which  will  comprise  a  work  on  "Structural  Engineer- 
ing." This  information  is  derived  from  the  title  sheet 
and  from  the  author's  preface.  No  mention  is  made  of 
the  other  volume  sul)jccts,  but  it  is  stated  that  the  present 
volume  is  the  first  of  the  series  and  complete  in  itself, 
yet  all  through  it  one  finds  references  to  "Vol.  I."  which 
apparently  is  intended  to  expound  theories  of  mechanics 
applicalile  to  stcd  strvictures,  such  as  deflection,  combined 
axial  and  licndiiig  stresses,  secondary  stresses,  etc. 

The  limitations  of  the  book  do  not  detract  from  the 
merits  of  that  which  is  presented  and  which  covers  a  very 
large  proportion  of  the  entire  field  of  steel-bridge  design. 
The  dcficiencicH  and  errors  noted  are  to  be  regretted,  but 
are  geiiernlly  not  serious;  few  of  them  would  mislead 
experienced  designers  using  the  book  for  reference.  While 
it  cnruKjt  be  rccoinniended  as  al)solutcly  accurate  or  au- 
thoritative in  all  n's])ects,  the  many  unusually  valuai)le 
features  cannot  be  obscured,  and  the  reviewer  would  rank 
this  book  among  the  very  best  of  tliose  which  have  been 
written  on  its  subject  and  perlui|)s  the  most  complete 
now  i>iilili-;bi'i1  ill  II  siiicrli.  Miliiiiii'  of  its  size. 


Reviewed  by  Alfked  D.  Flixx* 

ENGINEERING  OFFICE  SYSTEMS  AND  METHODS:  Together 
with  Schedules  and  Instructions  for  the  Collection  of 
Preliminary  Data  for  Engineering  Projects;  Sampling, 
Inspecting  and  Testing  Engineering  Materials:  Conduct- 
ing Domestic  and  Export  Shipping  Operations:  etc. — By 
John  P.  Davies.  Assoc.  M.  Am.  Soc.  C.  E.  New  York  and 
London;  McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in.; 
pp.    xvi    +     544;    243    illustrations.      $5,   net. 

From  the  title  one  would  expect  a  treatise  on  preparing, 
filing  and  indexing  drawings,  computations,  notes,  re- 
ports, letters  and  other  papers  which  come  into  an  engi- 
neering office.  These  subjects  and  kindred  ones  are  dealt 
with  comprehensively  and  compactly;  but  the  book  con- 
tains much  more,  425  pages  being  given  to  collection  of 
preliminary  data  for  a  variety  of  projects,  to  specifica- 
tions for  materials  and  work,  to  reminders  in  detail  for 
following  up  and  checking  drawings,  contracts  and  other 
documents,  to  inspection  of  materials,  machines,  etc.,  to 
co,<t  keeping  and  estimating,  to  domestic  and  export  ship- 
ping and  the  necessary  papers,  and  a  short  chapter  on 
miscellany,  which  includes  schedules  of  engineers'  fees. 
The  lists  of  "reminders"  and  many  of  the  forms  given, 
while  directly  applicable  in  many  cases,  are  intended  large- 
ly as  suggestions  and  illustrations. 

Outlines  are  given  for  designs  and  specifications  for 
such  engineering  works  as  steel  mill  buildings,  steel-frame 
office  buildings,  steel  bridges,  foundations  for  buildings 
and  machinery,  tanks,  mechanical  transmission  systems, 
conveyors,  traveling  cranes,  pumps,  piping,  electrical 
switchboards,  steel  stacks,  leather  belting  and  passenger 
elevators.  Detailed  suggestions  are  given  for  obtaining 
quotations  on  a  large  variety  of  macliines,  machine  and 
])lant  details,  and  materials  of  construction.  Purchasing- 
office  forms  and  methods  are  outlined.  Cost  keeping  and 
estimating  embrace  the  consulting-engineer's  office,  manu- 
facturing and  jobbing  establishments,  structural-steel  es- 
timating and  general  contracting.  A  number  of  exam- 
ples are  given  of  progress  charts  for  different  kinds  of 
work  and  several  scheduling  systems.  ^lany  useful  hints 
on  minor  details  will  be  found  in  the  book,  taken  from 
the  experience  of  the  author  and  other  engineers.  Of 
necessity,  some  subjects  are  treated  very  briefly,  indeed, 
almost  too  briefly  in  a  few  cases  for  safe  use;  but  others 
are  given  extended  and  detailed  treatment. 

Engineers  in  private  practice  and  those  in  charge  of 
large  offices,  public  and  private,  will  find  the  volume  use- 
ful in  many  ways,  and  even  to  the  man  who  may  know 
as  much  or  more  on  the  various  subjects  comprised  in  the 
table  of  contents,  it  may  be  worth  the  price  as  a  conven- 
ient compilation  which  can  be  put  into  the  hands  of  as- 
sistants or  kept  within  reach  for  reference.  To  an  en- 
gineer starting  or  reorganizing  an  office,  it  would  be  es- 
pecially valualjle;  to  others  it  may  suggest  improvement 
in  current  methods. 


FIELD  I'liACTICE:  An  In.speotlon  Manual  for  Property 
OwntTs.  Klre  Departments  and  lii.spcctlon  Oltlcos.  t^over- 
liig  Common  Fire  Hazards  and  Their  Safeguarding  and 
FIro  I'rotecllon  and  I'pkeep.  I'.IH  Edit  Ion— Published  by 
National  Fir  Protection  Association.  ST  Milk  St.,  Boston, 
Mass.      Flexible    leather;    4x7    In.;    pp.    U'D;    l$l.r.O. 

This  is  ft  new  edition  of  a  well-known  pocket  book 
of  the  standard  practice  of  the  National  Fire  l*n)tc(tion 
.As.xociation.  It  gives,  briclly  but  completely,  directions 
for  eliminating  so  far  as  jwssible  all  lire  hazards  in  Iniilil- 


•Dcj)uly    Chief    Engineer.    Board     of    Water    Suiiply.    New 
York  Cftty. 
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in^s  used  for  lioiiios,  fat'torifs  iiiid  wari'liniiM's,  cti'.  I( 
xhoiild  Im'  in  llie  hniids  of  every  coiisideiahle  |tri)|ierty 
owner,  hiiililiiij;:  siiperiiiteiidciit  and  all  who  lia\f  re- 
8jH)nsil)ililios  in  Ihe  oiu'nition  of  fiutoricH  and  <»lliir 
industrial  i)lant.s. 

« 

Rkvikwi::)  iiv    K'o^si  ii:i;    \l.    I'o  rrr.it* 

MKTHODS  OK  MACHINK  SHOT  WOKK.  for  ApiircntlcPB  and 
Stuilfiit.M  In  'r.'chiilcnl  and  Tniil.<  Si-hiiolx  Hy  Krpdorlok 
\  HalNoy,  M.  Am,  Soo.  M.  IC.  iiiithor  "Slhli-  Viilvo  <U-iirH," 
Tho  Thc  of  till-  Slide  Hiile,"  etc.  N<-w  Yiirk  and  London: 
Miiiruw-mil  Hook  Co.,  Inc.  Cloth;  6x9  In.;  pp.  271»;  lllus- 
trati'd;  J2.r>0  not. 

One  need  not  ho  elosely  concerned  with  machine-slio]) 
work  to  find  tliis  hook  of  interest.  Mr.  llalsey  states  in 
his  preface  tliat  to  him  the  machine  shop  is,  of  all  works 
of  man,  the  most  interesting.  Ilis  hook.  I)ascd  on  lec- 
tures hefore  tlie  students  in  mcchanicnl  cnjrinecring  at 
Colunihia  University,  certainly  reflects  this  attitude. 

The  first  cha]iter  traces  the  dcvelo]inient  of  the  niaiui- 
facturinjx  system  of  quantity  production.  This  is  really  a 
condensed  machine-shop  liistory.  ^Ir.  Ilal.scy  shows  that 
the  methods  of  machine-shop  work  now  in  use  all  over  the 
world  have  been  almost  exclusively  originated  by  the  Eng- 
lish-.speaking  people.  Another  pleasant  ,suri)rise  to  these 
who  have  never  given  the  subject  much  thought  or  study 
is  the  discovery  of  Eli  Whitney,  of  cotton-gin  fame,  as 
the  inventor  of  the  milling  machine  and  the  elTective 
originator,  in  Mr.  llalsey 's  opinion,  of  true  manufactur- 
ing methods  such  as  are  in  general  use  today. 

After  reading  Chapter  II,  on  precision  work  and  work- 
manship, the  average  reader  will  understand  in  a  general 
way  how  bigh  standards  of  machine  work  are  maintained 
and  could  be  restored  even  if  all  existing  equipment  were 
destroyed.  Chapter  III,  on  measures  of  length,  gives  the 
author  an  opportunity  to  hold  forth  convincingly  upon 
a  favorite  topic,  the  "metric  fallacy."  The  subsequent 
chapters  treat  of  the  measurement  of  errors,  gages,  fits 
and  limits,  driving  systems  for  machine  tools,  turning  and 
boring,  floor-plate  work,  drilling,  milling,  gear  cutting 
and  grinding. 

Everyone  interested  in  any  way  in  machine-shop  work 
will  appreciate  this  book.  Typographical  errors,  while 
not  serious  enough  to  mislead,  are  frequent  enough  to 
be  annovinsr. 


THE  AMERICA.V  YEAR  BOOK:  A  Record  of  Events  and 
Progress  (1914) — Edited  by  Franci.s  G.  Wickware,  with 
Cooperation  of  a  Supervisory  Board  Representing  National 
Learned  Societies.  New  York  and  London:  D.  Appleton 
&  Co.     Cloth;   oxS  In.;  pp.  xviii   -t-    S62.      $3.50. 

The  fifth  issue  of  this  useful  annual  follows  the  same 
general  plan  as  the  earlier  numbers.  The  contents  are 
grouped  in  3.3  departments.  The  122  contributors  were 
directed  by  a  supervisor}-  board  of  40  members  represent- 
ing 44  "learned"'  societies. 

Departments  of  more  direct  interest  to  engineers  are: 
Municipal  Government,  Public  Resources  and  Public 
Works,  Public  Services,  Trade,  Transportation  and  Com- 
munication, Engineering,  and  Chemistry  and  Physics. 
Under  Engineering.  Calvin  W.  Rice,  Secretary'  American 
Society  of  Mechanical  iMigineers,  and  Leon  Goldmerstein 
contribute  the  various  articles  on  mechanical  engineering, 
and  F.  C.  Wight,  of  the  editorial  staff  of  Exgixkertm; 
News,  the  articles  on  civil  engineering. 

•Department  Manager,  Blood  Bros.  Machine  Co.,  Allegan, 
Mich. 


The  W(»rk  as  a  wlmle  in  a  wcII-conceived  ami  well-exe- 
cuted hook  of  reference  on  junt  thowe  current  Hubjectw 
which  professional  and  biisinesH  men  niOHt  often  winh  to 
IcMik  ii|i.  Until  the  arrangement  of  the  contfMits  und  the 
fiiliiicvs  of  th(!  index  facilitule  the  u.se  of  the  volume  for 
pur|iiiscs  <(f  reference. 

£xperiinneinktts  omv  Wenrs 

Ri:vii:wi:i)  iiv  Roiniur  K.  IIoiiio.v* 

THE  KLOW  OVER  WEIRS  WITH  IMI'EREECT  <;oNTRAC- 
TIO.N'.S — By  (Icorne  Jncol)  DuvIh,  .Ir.,  Ixiiii  of  the  CollcKO 
of  ICnKlnocrlnK.  tlnlverjilty  of  Alabiiina.  M.-idlHon,  Wis.: 
EnKlni'orlnK  Experiment  Station,  UnlverHlty  of  WUcon- 
Hln.  Bulletin  No.  OU'J.  Taper;  6x9  In.;  pp.  73;  Illustrated. 
25c. 

This  bulletin  contains  (he  result.s  of  experiments  car- 
ried out  under  the  direction  of  Mr.  Davis  by  various  .stu- 
dents as  thesis  work  during  the  years  1906  to  1909.  The 
apparatus  used  is  clearly  descrii)ed  and  th(!  defects  ami 
dilliculties  encountered  in  the  work  are  frankly  stated. 
The  tests  consisted  essentially  in  volumetric  or  tank  meas- 
urements of  the  flow  over  small  moilel  thin-edged  weirs, 
with  crests  at  various  heights  aliove  the  bottom  of  the 
rectangular  channel,  and  with  various  cre.st  lengths  from 
12  to  38  in.  By  varying  the  width  of  the  channel  of  ap- 
proach, different  combinations  of  crest  height,  width  of 
channel  and  width  of  weir  were  obtained.  E.xamples  of 
the  detailed  observations,  together  with  the  average  results 
of  each  series  and  run  of  experiments,  are  given  in  the 
bulletin.  The  principal  data  observed  were  the  average 
head  in  each  run  and  the  corresponding  discharge  in  sec- 
ond-feet. 

The  only  deductions  from  tho  data  contained  in  the 
bulletin  are  the  coefficients  C  in  the  formula,  Q  =  C  I  h^, 
where  /  is  the  crest  length  in  feet  and  h  is  the  observed 
head  in  feet,  uncorrected  for  velocity  of  approach. 

In  order  to  apply  the  results  in  practice,  further  analy- 
sis is  necessary,  since  the  coefficient  C,  as  comjiuted,  con- 
tains the  resultant  effects  of  contraction  at  the  horizontal 
crest,  end  contraction  and  velocity  of  approach. 

In  order  to  determine  separately  the  effect  of  variation 
in  the  horizontal  contraction  and  end  contraction,  with 
varying  height  and  length  of  crest,  respectively,  some  as- 
sumption as  to  the  affect  of  velocity  of  approach  will  be 
necessary.  The  experiments  can  readily  be  analyzed, 
making  the  same  assumptions  as  those  used  by  either 
Francis  or  Bazin,  and  it  appears  necessary  for  those  de- 
siring to  apply  the  results  in  practice  to  make  this  analy- 
sis. This  is  unfortunate,  since  specific  data  as  to  the 
effect  of  imperfect  contraction  at  the  crests  and  ends  of 
weirs  is  specially  needed  for  practical  application  in  con- 
junction with  the  Francis  weir  formula. 

While  by  no  means  furnishing  a  sufficiently  extensive 
basis  for  final  determination  of  the  problem,  the  experi- 
ments given  in  this  bulletin  af!'ord  a  valuable  contribution 
to  the  hvdraulics  of  weirs. 


MINING  COSTS  OF  THE  WORLD:  A  Compilation  of  Cost 
and  Other  Important  Data  on  the  World's  Principal 
Mines.  By  Edmond  Norton  Skinner  and  H.  Robinson 
Plate.  New  York  and  London:  McGraw-Hill  Book  Co., 
Inc.  Flexible  leather;  5xS  in.;  pp.  viii  -1-  406;  maps; 
$5    net. 

Alining  engineers  who  have  the  cost-data  collecting 
habit  will  find  in  this  book  a  laborious  compilation  of  costs 
and  other  operating  data  on  about  32-5  metal  mines  in 
various  parts  of  the  world,  chiefly  condensed  from  com- 

•Consulting-  Hydraulic  Engineer,  57  North  Pine  Ave., 
Albany,  N.  Y. 
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paiiy  reports.  It  is  essentially  a  handbook  of  mining 
activities  and  as  such  should  bo  of  value  for  reference 
to  the  investor  as  well  as  those  interested  in  the  aet\ial 
operation  and  development  of  mines.  Tlie  authors 
announce  their  intention  of  adding  new  material  to  the 
book  from  time  to  time. 


or  not  a  student  who  uses  the  text  before  us  acquires  more 
brain  power  than  the  one  who  overcame  the  dirticultics  of 
Hankine,  he  certainly  should  secure  possession  of  a  far 
better  working  knowledge  of  the  subject. 

Tlie  book  in  its  improved  form  should  be  even  more 
satisfactory  than  the  earlier  edition. 


Appliedl  Meclhiainincs 

Revikwed  by  Alton  L.  Smith* 

h.\.vcocks  applied  mechanics  for  engineers— re- 
vised and  rewritten  by  N.  C.  Riggs,  Professor  of  Theoret- 
ical and  Applied  Mechanics  in  the  School  of  Applied 
Science  of  the  Carnegie  Institute  of  Technology.  New 
York:  The  Macmillan  Co.  Cloth;  5x8  in.;  pp.  viii  +  441; 
289  illustrations.     $2.40. 

The  topics  covered  by  this  book  are  practically  the 
same  as  in  other  te.xts  on  the  subject.  There  are  reallv 
three  parts.  The  firt^t  part  (182  pp.)  takes  up  the  ele- 
mentary theorems  relating  to  forces,  couples  and  graph- 
ical statics,  with  considerable  matter  on  "center  of  grav- 
ity" and  "moment  of  inertia."  The  second  portion  (62 
pp.)  discusses  the  laws  of  motion,  rectilinear  and  curvi- 
linear, as  applied  particularly  to  independent  bodies. 
The  third  section  deals  with  the  dynamics  of  a  rigid 
body,  energy,  work,  friction  and  impact. 

Some  idea  of  the  new  rewritten  edition  as  compared 
with  the  old  may  be  gained  from  the  following  facts: 
With  an  unchanged  page  and  type  size,  increase  in  pages 
is  nearly  15%;  increase  in  problems,  nearly  '('0%;  in- 
crease in  illustrations,  over  -10%,  while  a  reduction  to 
three-fourths  the  bulk  of  the  original  shows  a  proper 
regard  for  the  modem  demand  for  smaller  books  with 
more  in  them.  As  to  changes  in  form  of  subject  matter, 
the  method  of  treatment  is  different  in  some  sections,  par- 
ticularly in  the  way  of  more  e.xtensive  use  of  graphi(>al 
methods  of  .*ohition.  One  of  the  chief  features  of  the  first 
edition  was  the  attempt  to  .'secure  a  clo.ser  relation  be- 
tween the  theory  and  the  practical  application  of  mechani- 
cal principles,  and  this  has  been  emphasized  in  the  new 
te.xt.  The  problems  .selected  cover  a  wide  range  of  en- 
gineering topics,  and  to  get  answers  something  more  than 
mere  substitution  of  values  in  ajjpropriate  equations  is 
necessary.  Where  tlu;  text  has  l)een  rewritten,  a  careful 
coiiipari.son  with  the  old  reveals  in  many  in.<tances  a  more 
rigorous  and  complete  mathematical  exposition,  with  some 
decrea.se  in  lucidity  for  the  average  reader.  This,  in  con- 
nection with  the  fact  that  familiarity  with  mathematics 
til  rough  calculus  is  presupposed,  while  not  unsatisfactory 
for  the  student  working  uinlcr  an  in.structor,  in  the  opin- 
ion of  tlie  reviewer,  will  impair  its  usefulness  as  a  refcr- 
eiiie  for  the  practicing  engineer,  wbo  .seldom  wishes  to 
spend  much  time  digging  out  such  tilings. 

Tlie  subject  of  moments  of  inertia  has  been  presented 
more  completely  than  in  other  similar  books,  and  wliile 
tliis  matter  is  exceedingly  useful,  it  is  an  open  (|uestioii 
if  such  topics  could  not  be  better  handled  in  a  course  on 
engineering  matlicmatics,  tbiis  enabling  the  student  of 
mccbanics  to  conicntrate  more  intensively  on  the  subject 
in  liand.  This,  however,  is  not  a  defect  of  the  textbuuk, 
but  of  the  engineering  curriculum. 

To  the  generation  ol'  engineers  who  were  brought  up 
on  Rankinc,  the  textliook  riirnished  to  modern  studi'uts 
would  H|)pciir  like  a  story  in  words  of  one  sylljiliic  W'hcllier 


•I'roffUBor   of   Miichlnc    DvHiKn,    VVorci'Htcr    I'olytcihiilc    In- 
^lltiilo,    WorceHlpr,    Miinm. 


Vattruaviufls  ami  Hew  g^Eadl  1 
soina©  Foipma 

VITRl'VIUS;  THE  TE.\  BOOKS  O.N'  ARCHITECTURE.  Trans- 
lated by  Morris  Hicky  Morgan,  late  Professor  of  Classical 
F'hilology  in  Harvard  University.  With  iUustrations  and 
Original  Designs  Prepared  under  the  Direction  of  Herbert 
Langford  Warren,  Nelson  Robinson  Jr.  Professor  of 
Architecture  in  Harvard  University.  Cambridge,  Mass.; 
Harvard  University  Press.  Cloth;  7x10  in.;  pp.  xiii-f  331; 
illustrated;  $3.50  net. 

The  engineer  as  well  as  the  architect  may  well  feel 
grateful  to  all  who  had  a  hand  in  translating,  illus- 
trating and  publishing  this  worthy  and  handy  edition  of 
Vitruvius. 

It  is  interesting  to  note  how  much  of  engineering  and 
closely  allied  matters  the  volume  contains.  Half  of  Book 
I  is  devoted  to  what  we  now  call  city  planning.  Two- 
thirds  of  Book  II  is  on  building  materials  and  their 
properties  and  how  to  build  walls.  Although  the  next 
live  books  are  chiefly  but  not  wholly  architectural,  they 
contain  sections  on  harbors,  breakwaters,  shipyards,  and 
on  foundations.  Book  YII  deals  in  part  with  floors,  lime, 
and  marble  for  stucco,  vaulting  and  stucco  work,  and  with 
natural  and  artificial  colors  and  pigments.  The  eighth 
book  is  on  water  and  water-supply;  the  ninth  on 
astronomy,  astrology,  weather  prognostics,  sun  dials,  and 
water  clocks ;  and  the  tenth  on  various  machines,  includ- 
ing those  for  raising  water  and  military  engines. 

It  will  be  understood  that  the  chief  value  of  Vitruvius 
today  is  historic.  Naturally,  the  most  useful  portions, 
except  as  curious  examples  of  early  ]>seudo-science,  are 
those  dealing  with  the  orders  of  architecture  and  the 
architectural  principles  and  practice  followed  in  the 
design  of  Grecian  and  Roman  buildings.  Here,  too,  we 
find  the  most  useful  of  the  iUustrations  which  adorn  the 
pre.sent  edition. 

Scores  of  interesting  pas,sages  might  l)e  cited  to  illus- 
trate the  crude  or  naive  scientifie  theories  of  Vitruvius' 
day  or  to  prove  that  human  nature  and  professional 
problems  were  e.ssentially  the  same  then  as  now.  A  few 
in.stances  must  suflice.  Discoursing  upon  the  importance 
of  planning  the  direction  of  .streets  so  as  to  break  rather 
than  increase  the  force  of  the  winds  (p.  2T)  Vitruvius 
says : 

Those  who  know  names  for  vt-ry  many  winds  will  perhaps 
be  surprised  at  our  setting  forth  that  there  are  only  eight. 
Remembering,  however,  that  Eratosthenes  of  Cyrene  dis- 
covered from  the  course  of  the  sun  the  shadows  cast  by  an 
(•(lulnoctlal  gnomon,  and  the  Inclination  of  the  heaven  that 
the  circumference  of  the  earth  is  2."i2,ono  stadia,  that  Is, 
:il,ri00,000  paces,  and  observing  that  an  eighth  part  of  this, 
occupied  by  a  wind.  Is  3,937..'>00  paces,  they  shoulil  not  be 
surprised  to  tlnd  that  a  single  wind,  ranging  over  so  wide 
a  Held.  Is  subject  to  shifts  this  way  and  that,  leading  to  a 
variety   of   bri'czes. 

The  relatively  long  book  on  water-supjilios  (pp.  22")- 18) 
o|ieris  with  this  simple  diivction  for  lindiiig  underground 
water: 

lU'fore  sunrise  lie  down  Mat  In  the  place  where  the  search 
Ih  to  be  made,  and  placing  the  chin  on  the  eartl\  and  sup- 
porting It  there,  take  a  look  out  over  the  country.  li\  this 
way  the  sight  will  not  range  higher  than  It  ought,  the  ihlii 
being  Immovable,  but  will  range  over  a  definitely  limited 
hi'Ight  on  tht>  same  level  through  the  country.  Then  dig  In 
places  where  vapors  are  seen  curling  and  rising  \ip  Inl"  ••"' 
ulr.     This  sign   cannot   show   llaolf   In  u  dry  spot. 


Ma\    ?().    I  ill.-, 


K  N  (I  I  N  1-:  K  IM  N  C      N  i:\VS 


983 


Altlioujrh  nil  wiitfis  nil'  wet.  Ilu'ir  (nuilily  varies  and 
I     some  arc  ilaii^ri'mns.     AlmM'  a  >|iriM^'  '■in  the  I.slaiid  of 
Zpb"  this  fpi^Miiin  was  cut  : 

Thin   HloiiK   HWi'c't    Mtn-iiMiH   tt(   rooMiiK   ilrliik    ilolli    ilrlp. 
Hill    MtOllt>    IiIh    wItM    llcl-OtllK    Willi    ilodi    It    nI|>. 

Not  (|iiitc  SO  had,  lint  nn|)|i'asMiit  to  i'onl<>iM|ilalc.  was 
-jiriii^j  "at  Siisa,  tin-  caiiital  of  the  I'lTsinii  Kin^'doiii," 
wliiih  >:av»'  rise  to  tlio  I'ollowiiij,'  waiiiiii^j: 

SIniMKor,    you    m'<>    flic    wiitor    of   :«    HprlnK 

In   which   't   Ih  hjiTo   (o  iiicii   (lii-lr   hiitKln  tn  lave; 

Kilt    If   the   wpoily    liiiMin   ontrrliiK 

You    drink    of    ItH    linpololohlr'    wave. 

Your  KrhulorH  tumlilo  out    that    Mclf-Hinno   clay 

Kroni    jawH    that     oriihanod    Horkcts    will    diHplay. 

As  a    final   i'xani|)l('  of   tiic    jih-asant   surprises   which 

iir  at  fre(|iient  iiiter\!il>  in  lliis  interesting'  old  treatise. 

we  quote  a  complaint  ajraiiisl  underestimates  of  cost  and 

a  i)lea  for  the  emplovmont  of  architects  of  proj)er  scientific 

trainiiii; : 

In  the  famous  anil  important  (irrck  City  of  KphesuH  there 
Is  said  to  lie  an  ancient  ancestral  law,  the  terms  of  which 
nro  severe,  but  Its  Justice  Is  not  inequitable.  When  an 
architect  accepts  the  chartre  of  a  public  work,  he  lias  to 
promise  what  the  cost  of  it  will  be.  His  estimate  Is  handed 
to  the  magistrate,  and  his  property  is  pledged  as  security 
until  the  work  Is  done.  When  it  Is  Unished,  If  the  outlay 
aitrecs  with  his  statement,  he  Is  complimented  by  decrees 
and  marks  of  honor.  If  no  more  than  a  fourth  has  to  be 
added  to  his  estimate.  It  Is  furnished  by  the  treasury  and 
no  penalty  Is  Inllicted.  But  when  more  than  one-fourth  has 
to  be  spent  in  addition  on  the  work,  the  money  required  to 
finish    It    Is    taken    from    his    property. 

Would  to  Ood  that  this  were  also  a  law  of  the  Roman 
people,  not  merely  for  public,  but  also  for  private  buildings. 
For  the  Ignorant  would  no  longer  run  riot  with  impunity. 
but  men  who  are  well  qualified  by  an  exact  scientific  train- 
ing would  unquestionably  adopt  the  profession  of  architec- 
ture. Gentlemen  would  not  be  misled  into  limitless  and 
prodigal  expenditure,  even  to  ejectments  from  their  estates, 
and  the  architects  themselves  could  be  forced,  by  fear  of  the 
penalty,  to  be  more  careful  in  calculating  and  stating  the 
limit  of  expense,  so  that  gentlemen  would  procure  their 
buildings  for  that  which  they  had  expected,  or  by  adding 
only  a  little  more.  It  is  true  that  men  who  can  afford  to 
devote  four  hundred  thousand  to  a  work  may  hold  on,  if 
they  have  to  add  another  hundred  thousand,  from  the  pleas- 
ure which  the  hope  of  finishing  It  gives  them;  but  if  they 
are  loaded  with  a  fifty  per  cent,  increase,  or  with  an  even 
rreater  expense,  they  lose  hope,  sacrifice  what  they  have 
already  spent,  and  are  compelled  to  leave  off,  broken  in 
fortune  and  spirit. 

We  trust  that  the  foregoing  comments  and  quotations 
will  make  new  friends  anrl  revive  old  friendships  for 
Vitruvius,  an  architect  and  engineer  of  the  olden  time. 

EXAMINATION  OK  WATER  for  Sanitary  and  Technical  Pur- 
poses— By  Henry  LeiTmann,  Professor  of  Chemistry  in  the 
Woman's  Medical  College  of  Pennsylvania  and  in  the 
Wagner  Free  Institute  of  Science.  Seventh  edition,  re- 
vised and  enlarged.  Philadelphia:  P.  Blakiston's  Son  & 
Co.     Cloth;   5xS  in.;   pp.  xvi    +    140;   illustrated.      $1.25. 

The  many  editions  which  this  book  has  passed  througli 
since  it  originally  appeared  under  joint  authorship  witii 
Dr.  William  Bean  is  testimony  to  its  usefulness  as  one 
of  the  most  concise  and  handy  of  the  available  books 
on  water  analysis.  The  author  states  that  the  "present 
edition  has  been  extensively  revised,  and  the  procedures 
brought  into  general  agreement  with  those  received  by 
the  American  Public  Health  Association." 


Vol.  X  of  the  Illinois  Engineering  E.\i)criment  Station 
Bulletins  (Champaign,  111.)  contains  a  number  of  papers 
that  many  engineers  will  need  to  keep  on  file  as  furnish- 
ing necessary  data  in  their  future  work.  Tests  of  I-beams 
in  bending,  a  study  of  Illinois  saiid.s  for  mortar,  and  bond 
tests  of  reinforced  concrete  are  of  chief  structural  interest. 
Properties   of   electrolytic    iron    and    acoustics   of   audi- 


toriniiis  furnish  less  commonly  needed  finta.  Dynamoni- 
eler  tests  of  an  electric  car  and  studieK  of  Illinois  coal 
washing  are  also  reported.  Tht;  volume  is,  of  courHG,  a 
mere  grouping  of  the  separate  bulletins  as  tlicy  appeared 
earlier. 

A  Broad  Course  in  Elec&rical 
Enf^ineerin^ 

PRINCIPLES  AND  PRACTICE  f)K  EI.ECTRICAI.  ENl^INEER- 
INiJ.  Hy  Alexander  Cray,  AsMlHtant  Professor  of  Elec- 
trical I':nKlneerlnK.  .McCIII  I'nl  versify,  Montreal,  Can.; 
author  of  "Electrical  .M:ichlne  DcHlgn."  .New  York  and 
l.on<lon:  Mc(Jraw-Hlll  liooU  Co..  Inc.  Cloth;  7x10  In.; 
PP    xxl  (  .i;il;   449   llluHtratloiiH;   $3   net. 

The  author  has  taken  one  of  his  courses  for  civil-,  me- 
chanical- and  mining-i'iigiiieering  students  as  the  basis  for 
a  te.xt  which  is  aimed  to  help  certain  students  not  spe- 
cializing in  electricity  to  a  working  knowledge  of  funda- 
mental electrical  concepts.  An  interesting  feature  gives 
peculiar  economy  in  students'  time  and  interest:  the 
parts  which  rcfjuirc  nicnc  involved  explanations  and  are 
of  lesser  i)ractical  iiii|)ortance  are  put  in  small  type  so  that 
they  can  be  passed  over  if  the  student  is  willing  to  accept 
them  as  statements  of  experimental  I'act.s.  Certain  prob- 
lems and  illustrative  data  arc  j)ut  in  small  type  also,  but 
there  is  little  chance  of  these  ijeiiig  passed  over.  Al- 
though essentially  a  non-mathematical  treatise,  the  author 
does  not  hesitate  to  use  mathematical  forms  of  .statement 
and  even  the  symbols  of  differential  calculus. 

It  could  not  be  ex])ccte(l  that  the  various  topics  taken 
up  here  would  be  handled  with  much  novelty;  and  of 
course,  novelty  is  secondary  to  clear  and  accurate  presen- 
tation. Tlie  author's  scheme,  or  style,  could  be  improved 
in  these  respects,  although  some  readers  probably  would 
like  to  find  an  amplification  of  the  sections  on  electric 
lighting  and  traction.  Certainly,  any  teacher  who  in- 
troduces this  book  in  his  broader  courses  will  not,  if  he 
is  blessed  with  students  who  want  to  understand  the  sub- 
ject, suffer  from  some  of  the  disappointments  w^hich  in- 
structors too  commonly  meet.  Any  engineer  who  re- 
grets his  own  inattention  to  electrical  practice  while  in 
college  or  the  inability  of  his  instructors  to  elucidate  ap- 
parently difficult  problems  can  read  this  book  with 
.satisfaction  and  profit. 

The  author  briefly  passes  over  magnetism,  electro- 
magnetism,  induction,  work  and  power,  and  the  laws  of 
electric  and  magnetic  circuits,  to  take  up  such  practical 
apparatus  as  rheostats,  solenoid.s,  lifting  magnets  and  di- 
rect-current motors  and  generators.  To  the  last  two  he 
give.*  particular  attention,  disclosing  principles  of  design 
and  operation  and  many  details  of  mechanical  construc- 
tion. This  treatment  is  pushed  into  commutation,  arma- 
ture reactions,  type  characteristics,  efficiencies  and  losses, 
and  motor  application,s — including  .starters  and  control- 
lers. What  he  offers  here  is  always  of  immediate  practical 
l)earing,  and  it  is  surprising  to  see  how  much  has  been 
included. 

A  short  excursion  is  made  into  "electrolysis  and  bat- 
teries." The  modern  ramifications  of  electrolytic  theory 
are  not  given  place;  there  is  merely  enough  to  show  the 
chemical  and  electrical  results  .secured  in  primary  and  sec- 
ondary cells,  various  types  of  which  are  described  and 
])ictured.  While  it  inight  .seem  a  bit  afield,  yet,  consider- 
ing the  class  of  readers  to  be  reached  and  the  title  of  the 
book,  it  would  have  been  useful  to  have  penetrated  the 
mysteries  of  electrolytic  action  further — particularly   in 
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regard  to  the  corrosion  of  iron  and  the  destruction  of 
buried  structures  by  stray  currents.  Generator-and-bat- 
tery  outfits  are  described  brieily  I'or  stationary  and  rail- 
way-car service. 

Following  this  there  is  an  abrupt  shift  to  alternating- 
current  phenomena  and  representation.  Alternating-cur- 
rent generators  and  motors  are  inherently  more  difficult 
to  present,  but  some  of  tlie  difficulties  are  eliminated  by 
the  use  of  tri-color  diagrams. 

Toward  the  close  of  the  book  there  is  an  all  too  brief 
review  of  heavy  electric  traction,  hoisting,  long-distnnce 
energy  transmission,  and  the  essentials  of  good  illumina- 
tion. The  volume  ends,  except  for  the  index,  with  a  20- 
cxperiment  laboratory  course  to  accompany  the  lecture 
and  reading  work  outlined  above ;  the  tests  are  studies 
of  direct-  and  alternating-current  circuits,  performance 
of  motors,  generators  and  transformers,  losses  in  ma- 
chinerv,  etc. 


Belated  reports  of  the  Pennsj'lvania  Department  of 
Health  for  1910  and  1911,  each  in  two  volumes,  have 
appeared.  A  considerable  portion  of  the  volumes  is  occu- 
pied l)y  the  reports  of  F.  Herbert  Snow,  until  recently 
Chief  Engineer  of  the  Department.  The  action  by  the 
department  at  the  time  of  the  failure  of  the  Austin  dam 
is  detailed  in  the  1911  report. 

:*] 
The  U.  S.  Coast  and  Geodetic  Survey  has  recently 
issued  a  new  addition  to  its  "Plane  Table  Manual,"  by 
Assistant  D.  B.  \\'ainwright.  As  is  well  known,  this  is 
the  standard  text  on  planetable  surveying  and  is  the 
source  from  which  most  of  the  material  in  textbooks  on 
this  branch  of  surveying  is  drawn.  It  is  largely  a  re- 
print with  some  slight  corrections  of  previous  editions. 
It  may  be  obtained  from  the  Superintendent  of  Docu- 
ments, Government  Printing  Office,  Washington,  D.  C, 
for  50c. 


Reviewed  by   R.  P.  Teele* 

MATHEMATICS  FOR  AGRICULTURAL  STUDENTS— Dy 
Henry  C.  Wolff,  Assistant  Professor  of  Mathematics, 
University  of  Wisconsin.  [Modern  Mathematical  Texts.] 
New  York  and  London:  McGraw-Hill  Book  Co.,  Inc. 
Cloth;  5x8  in.;  pp.  ix   +    309;  127  illustrations.     $1.50,  net. 

This  volume  is  designed  as  a  textbook  for  a  half-year 
or  one-year  course,  nominally  for  agricultural  students. 
As  pointed  out  by  the  author,  it  is  equally  useful  for  other 
students,  except  that  the  examples  and  illustrations  all 
relate  to  agricultural  subjects.  As  a  rule,  mathematical 
textbooks  deal  with  a  single  branch  and  are  designed  to 
meet  the  needs  of  students  who  wish  to  specialize  in 
mathematics,  but  this  text  is  prepared  for  the  student  who 
wishes  to  acquire  only  such  knowledge  of  the  various 
branches  as  he  is  likely  to  need  in  other  lines  of  science, 
and  therefore  covers  a  wide  range,  beginning  with  a  review 
(jf  algebra  and  geometry. 

It  is  not  likely  that  the  book  will  appeal  to  the  mathe- 
matician, as  he  will  consider  it  superficial,  but  there  is  a 
real  need  for  such  courses  as  this  in  all  sciences,  and  Pro- 
fc.'^.'^or  Wolff's  work  seems  to  fill  this  need  in  mathematics. 

The  chapters  on  graphic  representation  and  the  plotting 
of  experimental  data  will  be  found  especially  useful  to 
those  who  are  engaged  in  research  work  of  any  kind.  The 
ap|iendix  contains  symbols,  formulas  and  useful  tables. 

This  book  sliould  prove  useful  to  persons  who  find  a 
need  for  more  mathematics  than  they  had  in  school,  as  well 
as  to  the  class  of  students  for  whom  it  was  prei)ared. 
'M 

Reprints  of  papers  on  "Some  Types  of  City  Govern- 
ment" and  "One  Year  of  City  (lovcnnncnt  in  na\t(in, 
Ohio,"  by  Lent  D.  Upson,  Director  of  the  Bureau  of  Mu- 
nicipal Research,  Dayton,  Ohio,  have  been  puolislicd  l)y 
the  Bureau. 

.An  article  on  "Fly-Wheel  K.\plosioiis,"  reprinted  from 
liisiirinirp.  ['Jnfjinerrini/,  and  a  lecture  on  "Stcum-noiier 
i'iX|)losi()nM,"  delivered  i)y  William  H.  liodiin  before  the 
Student  Bnincli  of  the  American  Society  of  Mechanical 
Kngine(!rs  at  Cornell  llniversity,  can  be  ol)taine(l  from 
the  Fidelity  and  Casualty  Co.,  9*J  Liberty  St.,  New  York 
City. 


Under  the  title  "Development  and  Present  Status  of 
City  Planning  in  Xew  York  City"  the  Committee  on  the 
City  Plan  has  issued  its  report  for  1914.  A  number  of 
papers  are  contributed  by  members  of  the  committee  and 
others.  Some  interesting  maps,  diagrams  and  photographs 
are  included. 

A  quarterly  entitled  The  City  Plan  has  been  started 
as  the  official  organ  of  the  National  Conference  on  City 
Planning  (19  Congress  St.,  Boston,  Mass.).  The  price  is 
25c.  a  copy,  or  $1  a  year.  The  first  number  contains  a 
brief  paper  on  "The  Landscape  Architect  as  the  Ally  of 
the  Sanitarian,"  by  former  President  Charles  W.  Eliot  of 
Harvard  University,  together  with  a  number  of  other 
brief  papers  and  some  official  announcements. 

The  City  Plan  Commission  of  Bridgeport,  Conn.,  has 
issued  a  preliminary  report,  wdiicli  consists  of  a  brief 
statement  followed  by  a  report  on  city  plan  by  John  Nolen, 
Cambridge,  Mass.  .Mr.  Nolen's  report  includes,  among 
other  things,  two  pages  on  a  street-traffic  investigation 
made  under  his  direction  (see  Exgixeehixg  News,  Jan. 
'31.   1!)15.  p.   111). 


MEW   FUBIUSCATHOMS 


•(>mi-«>   of    Kxprrliripnl   StiUlonn,    H     S     lii'p^rl  ini-iit    nf    Aurl- 
•ulturi',   WanhlnKton,   O.  <^ 


[So  far  as  possil)le  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  Kiven  in  each  entry.  If 
the  l)Ook  or  pamphlet  is  for  sale,  and  the  price  is  known  by 
the  editor,  the  price  is  st.ited  in  each  entry.  Where  no  price 
is  f?iven  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all,  of  the 
pamphlets,  however,  can  '>e  secured  without  cost,  at  least  by 
inclosing  postane.  Persons  who  are  In  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  ease  of  books  or  papers  i)rivately  printed,  then 
to  the  author  or  other  person  indicated  in  the  notice.] 

AMKHKWN  ASSOCI.VTION  OF  PORT  .\UTHORITIES — Pro- 
ceeding's and  Papers  of  Third  MeetinK,  Baltimore,  Md., 
Sept.  s-io,  1911;  with  Constitution  and  Summary  of  Ports. 
New  York:  Win.  J.  Barney,  Secy.,  29  Broadway.  Paper; 
6x9  in.;  pp.  2S6. 

AMERICAN  HANI'HOOK  FOR  ELKCTRICAL  KNGINEERS: 
A  Reference  Book  for  Practicing  Knvrlneers  and  Students 
of  KnKlneerInK — Compiled  by  a  Staff  of  Specialists.  Marold 
Pender,  Kdltor-ln-<''hlef ;  Professor  of  Klectrical  lOimlneer- 
\UK,  I'lilverslty  of  Pennsylvania;  formerly  Director  of 
Klectrlcal  lOnulneerlntj  Research  Laboratory,  Massachu- 
setts Institute  of  Te<-hnolOKy,  New  York:  John  Wiley  & 
Snns,  liK-  London:  Chapman  &  Hall  Flexible  leather; 
l\7   In  :   pp.   xvlll     i     20L';i;   illustrated.      i'>.  net 

AMKHICAN  SCHOOL  HlMLDINt!  .STANOARnS— By  Wilbur  T. 
Mills,  Architect.  Columbus,  Ohio:  Franklin  I'Mucatlonal 
Publl.shlim:  Co.  Second  edition.  Flexible  leather;  5x8  In.; 
pp.  tilt!;  Illustrated.     T.'i. 

ANNUAL  KKPORTSOFTHK  PRKSI  PKNTS  OF  THF  BOROUOH 
OF    BRiioKLYN,    New     York    City.    For    1912    and    1913— 
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HiooKl.Mi,  N.  Y.:  OlUct-  of  (he  PronlilPiit  of  IliP  Borounh 
of  Mnniklyn.  In  Two  VolunivN.  Ololli;  7x1"  In.;  pp.  Sur. 
untl  3i:i 

rilK  Hl'tXMCT  OP  TlllO  CITY  OK  DAYTON,   lOlf..  Ah   Kimot.il 

liy     till-     t'lty     CoimiilMxl K.li      il.     I'.nN        Oiiytoii,     Ohio; 

Kiiri'iiu  «r  Miinltlpiil  lt«i«'iit  rh.  ^nU  Klour.  V  l<  Ultlu. 
raluM  .  fix'.i   In.;  pii.   :>:.'. 

llfLI.I'.TINS    OF    IT.    S.    DRIWKTMIONT    OF    A<  mUMU-TUIlK— 

WiiHhiUKtoii.  I).  C.     riipir.  rtx'J  In  :   lllilNtntlrcl. 

No.    IM:      A    Kcport    on    th<'    Mi'thiulH  iiiiil   ConI    of    lli'i-liilni- 

lUK   the  t)vi-rllo\v<Ml   l.iinilH  AIomk   Ihc  KIk   Mhwk   lllvrr, 

MlHHlMslppI    -Hy    I,f\vl.H    A.    .liini'K.    l>niltiMK<'    MnnleK-rr, 

AdHlHtt'il  l<y   \V.  .1.   S>lill<'k,    l>iiilnuK<'   l''.nKlii«c-i',  ami  C. 

10.    ItiUiiHiT,   ANHlMliint    KtahiMKi'    lOnKliX'i-i'.      I'p.    3S». 

No.   I'JO:     TIk'   I>riilnitK<-  of  InlKntrtl  hiinil      Hy   K.  A.  Hurl, 

SupiM'VlHinK    Oi'iilniiKi'   ICiikIikm-I'.      I'p.   :il. 
No.    I'JS:      llrpoit    I'lion    Iho   CypirMM   Cici-k    nriilniiKO    OIh- 
Irlcl.   Pr.sha   ami   t'hlrot   ('oiintlrH.   ArkanHuH — Uy   S.   II. 
MiCiinv.    O     ti      H.ixl.-f.    1>.     1,.     Yiirn.'ll,    I..     A.    JonoM 
anil   \V.   .1.   Silillck.   Oialnan.-   KnKlnroiM.      Pp.   20. 

.KNTRAI,  KI.KrTIUr  MOHT  ANO  I'OWF.U  STATIONS  AND 
ST1U:i;T  .\N1>  I:I.i;<'T1{1C  U.MI.W.WS.  with  summary  of 
tlic  KliTtilcnl  linluKtilcH,  I'.M-'  U'.ishliiKton,  I).  C:  Bureau 
of  till'   ('i-nsuM.      (.•huh;   Uxl'-'    In  ;   pp.    140. 

THK  riTY  MANAftKU:  A  Niw  I'rofi-H.nlon — Hy  Harry  Aubrey 
Toulmin,  Jr.,  author  of  "Social  IllBtorlMn.t."  Ni-w  York 
ami  London:  P.  .\pploton  *  Co.  (National  Municipal 
Lcanui-  Sorli'S-l  Cloth;  .^xS  In.;  pp.  xl  t  310.  $1.50,  net. 
ITY  MANAC.KRS'  AS.«;Ori ATION—rrococcllnKa  of  Fir»t  An- 
nual Convintion,  SprinKllrlil,  Ohio,  Dec.  2-4,  I!>14.  Cu<llllac, 
JUcli  :  Secy.,  O.  lO.  Carr.  I'apci  ;  fix'.i  In.;  pp.  4t>. 
I.ASSIFIKD  SKI.KCTKn  T.IST  OF  UEFKKKNCKS  ON  CITY 
ri,.\NNlNC. — Hy  Theodora  Kimliall,  Librarian,  School  of 
l.amlsc;ip>'  Architecture,  Harvard  University.  Koston; 
(1".>  Con^ires.s  St.):  N.itlonal  Conference  on  City  Planning. 
Paper;   7x10   In.;  pp.   4.>!.     .^iOc. 

THR  COST  OF  TILE  PHAINAOE:  A  Study  of  the  Cost  of 
InstallinK  Thirty-Five  Miles  of  Tile  Drain.*!  on  a  Farm 
In  Huron  County,  Ohio. — By  L.  II.  Ooddard  and  H.  O. 
Tiffany.  Circular  No.  47.  Wooster,  Ohio:  Ohio  Agri- 
cultural Experiment  Station.  Paper;  6x9  In.;  pp.  44; 
illustrated. 

COUNTY  AND  MUNICIPAL  INDEBTEDNE.SS  1913.  1902  AND 
is'to.  AND  SINKINC.  FUND  ASSETS  1913 — Washington, 
D.  C;     Bureau  of  the  Census.     Paper;  9x12  in.;  pp.  228. 

CHACKERJACKS  ON  IRRIOATION  and  Advice  to  Rio  Orande 
Valley  Farmers — My  H.  ScouKall,  C.  K.  El  Paso,  Tex.: 
International  Book  &  Stationery  Co.  Paper;  6x9  in.; 
pp.    16.      25c. 

DIRECT-ACTINC,  STEAM  PUMPS — By  Frank  F.  Nickel,  Asso- 
ciate in  Mechanical  EnprineerinK,  ColumhI.a  University. 
New  York  and  London:  McGraw-Hill  Book  Co.,  Inc. 
Cloth;  6x9  in.;  pp.  x    +    2.">S;  21S  Illustrations.     $3,  net. 

ENOINEERING  ECONOMICS;  First  Principles — By  .lohn 
Charles  Lounsbury  Frsli,  M.  Am.  Soc.  C.  E.,  Sometime 
Division  EnKineer  Lake  Shore  S^  Michigan  Southern  Ry. ; 
Professor  of  Railroad  P^niilneerinB'  at  Leland  .'Stanford 
Junior  University;  author  of  "Eaithwork  Haul  and  Over- 
haul." etc.  .New  York  and  London;  McOraw-Hill  Book 
Co.,  Inc.     Cloth;  6x9  in.;  pp.  xii    t    21";  illustrated.     $2,  net. 

FIELD  BOOK  OF  AMERICAN  TREES  AND  SHRUBS:  A 
Concise  Description  of  the  Character  and  Color  of  Species 
Common  throughout  the  United  States,  tojrether  with 
Maps  Showing  Their  Gener.il  r>istril)Ution — By  F.  Schuy- 
ler JIathews,  author  of  "Field  Book  of  American  Wild 
Flowers."  "Fiehl  Book  of  Wild  Birds  and  Their  Music," 
"Familiar  Life  of  Field  and  Forest,"  "Familiar  Features 
of  the  Roadside."  New  York  and  London:  G.  P.  Pptnam's 
Sons.  Cloth;  4x7  in.;  pp.  xvii  i-  465;  profusely  illustrated. 
$2,  net. 

A  HANDBOOK  OF  COLUMN  REINFORCEMENT  for  Archi- 
tects, Engineers  and  Builders  of  Keinforced  Concrete 
BuildinK  Construction:  Conlaininn  Tables  of  Column 
Spirals,  Column  Vertical  Steel,  Safe  Column  Loads,  Flat 
Slab  Floor  Thicknesses  and  Other  Useful  Information. 
Chicapo:  (McCormick  Bldp.)  Concrete  Steel  Products  Co. 
Linen:   ."ixS   in.;  pp.   39:   illustrated.     .'50c. 

INDUSTRIAL   DIRECTORY   OF   NEW   YORK   STATE    (1913)— 
Albany,    N.    Y. :      State    Department   of   Labor.      Cloth;    6x9 
in.;    pp.    7S7. 
A  list  of  factories  in   the  state,  classified   by  products  and 

by   counties,    and    Biving    the    number    of   employees    in    each. 

Summary   tables  are   included.      A    "Directory"   for   1913,   pub- 
lished in  191.S,  is  a  bit  out  of  date. 

AN  INTRODUCTION  TO  TOW'N  PLANNING:  A  Handbook 
Dealing  with  the  Principles  of  the  Subject  and  a  Con- 
sideration of  the  Problems  Involved,  Powers  of  Local 
Authorities,  etc. — By  Julian  Julian,  Borough  Surveyor, 
Cambridge.  London:  Charles  Griffin  *  Co.,  Ltd.  Phila- 
delphia: J.  B.  Lippincott  Co.  Cloth;  5xS  in.;  pp.  vi  +  149; 
illustrated.     $1.7.5,   net. 

LEAGUE  OF  MINNESOTA  MUNICIPALITIES— Proceedings 
of  the  Second  Annual  Convention,  Mankato,  Minn.,  Oct. 
21-22,  1914— Min?ieapoIis:  Prof.  Richard  R.  Price,  Secre- 
tary.     Paper:    6x9    in.:    pp.    160. 

LOCAL  IMPROVEME.VTS  BY  SPECIAL  ASSESSMENT  IN 
ILLINOIS'  Outlines  of  Procedure  and  Forms  for  the 
Construction  of  Local  Improvements  in  City,  Town  or 
Village  in  Illinois.  References  are  made  to  Sections  of 
the  Local  Improvement  .\ct,  and  to  a  few  Supreme  Court 
Decisions.  Chicago:  Universal  Portland  Cement  Co. 
Paper;   6x9   in.;    pp.    4S. 

MATERIALS  OF  CONSTRUCTION:  Their  Manufacture,  Prop- 
erties and  Uses — By  Adelbert  P.  Mills,  Assoc.  M.  Am.  Soc. 
C.  E.,  .-Vssistant  Professor  of  Materials,  College  of  Civil 
Engineering,  Cornell  University.  New  York:  John  Wiley 
&  Sons,  Inc.  London:  Chapman  &  Hall.  Ltd.  Cloth; 
6x9  in.;  pp.  xxi    +   fis2;   346   illustrations.     $4,150,  net. 

MORTALITY'  STATISTICS,  1913 — Washington,  D.  C:  Bureau 
of  t!-.-    Census.     Cloth;   9x12   in.,   pp.   631. 

NEW  SOUTH  WALES  DEPARTMENT  OF  PUBLIC  WORKS— 
Report  for  Year  Ended  June  30,  1914.  Sydnev,  .V.  S.  W.: 
The   Department.      Paper,  hxlS   in.;  pp.   14;   illustrated. 


OFFlfl  AL    UAILIKiAD   MAP  OK  CALIFORNIA— Pub'i  <hed    hy 

(lie    California    Kallioad    Commihiiiun,    s:i:i    .Marke'    St..    Sun 

FraliclMi'ii.      Siali',    1.'.    ml      to    I    In.,    with    detalN-il    niapH    of 

Lou  .SiiKi'li'N,  San   l^'ranclHco  and  Sun   DIeKO  illMtrlclt. 

I'^nKlnei'rM   vImIIIiik   California    thin   year   will    he   InteruNted 

to  ohliili'   a   copy   of  thiH  exiellenl    map. 

OPINIONS  AND  DECISIONS  OF  THE  llAILItOAD  COMMIS- 
SION (IF  WISCONSIN— Vol.  .Mil,  Nov.  4,  1913,  to  Feb.  I«, 
1914  MadlHon,  Win.:  »ocy„  LrwIm  E.  Qottlo.  Cloth;  6x» 
In.;   pp.   9.19. 

nVERCRCiWDINC.  AND  DEFECTIVE  HOIIHLVG  IN  THE 
ItlHAL  DISTRICTS  -Hy  Dr.  Harvey  I),  HaHliore,  InMjieclor 
(i>r  PennMylvanla  I  lepailmenl  of  lli-alth;  author  of  "Th<! 
Sanllallon  of  a  Country  HouHe,"  "The  Sanitation  of  Recre- 
ation CMrnpN  and  ParkM,"  "OutllneH  of  Practical  Sanll;it  Ion." 
.New  Vi.rk:  .lohn  Wiley  Ai  SonM.  Inc.  London:  Ch.apinan 
<<•     Hall,    Ltd        Cloth;    r.xS    In.;    pp.     xl      t      92;     UluMlratetl. 


<1. 


A  PLANE  TABLE  MANUAI., — By  D.  B.  WalnvirlKht,  AnHlHtant. 
.\ppeiidlx  No.  7 — Report  for  1905.  (Reprint  with  correc- 
tloiiH,  January,  1915.)  Washington,  D.  C:  U.  8.  CoaHt 
:ind  Geodetic  Survey.  Paper;  Gxl2  In.;  pp.  291 — 341; 
Illustrated. 

POWER,  HEATING  AND  VENTILATION:  A  Treatise  for 
Designing  anil  CoiiHlrurtlng  lOnginei^rH,  Architects  and 
Students,  (In  Three  Parts.  lOach  Complete  In  Itself)-  Hy 
Charles  L.  Hubbard,  Consulting  Engineer.  Part  III,  Com- 
bined Power  and  Heating  Plants.  New  York  and  London: 
McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  In.;  x  +  408;  220 
illustrations.      $3,   net. 

PUBLIC  UTILITIES:  THEIR  FAIR  PRESE.NT  VALUE  AND 
RETURN— Hy  Hammond  V.  Hayes,  Consulting  Engineer; 
author  of  "Public  Utilities:  Their  Co.st  .New  and  Deprecia- 
tion." New  York:  D.  Van  Nostranil  Co.  Cloth;  6x9  in.; 
I)p.   vill    +    207.      $2,   not. 

RAILROAD  FIELD  MANUAL  FOR  CIVIL  ENGINEERS— By 
William  G.  Raymond,  M.  Am.  Soc.  C".  E.,  Professor  of  Civil 
Engineering  and  Dean  of  the  College  of  Applied  .Science 
in  the  State  University  of  Iowa.  New  York:  John  Wiley 
it  Sons,  Inc.  London:  Chapman  &  Hall,  Ltd.  Leather, 
5x7  in.;  pp.  vii  -|-  398;  31  text  figures  and  83  tables. 
$3,  net. 

REGULATIONS  FOR  FIXTURES  TO  BE  CONSTRUCTED  AT 
WASHINGTO.N  MARKET,  Borough  of  Manhattan,  City  of 
New  York — Report  and  Draft  by  (iharles  Houchin  Higgins. 
New  York:  Office  of  President,  Borough  of  Manhattan, 
Municipal    Bldg.      Paper;    7x10    in.;    pp.    '>(j. 

REPORT  OF  THE  RECLAMATION  BOARD  OF  CALIFORNIA, 
1914 — S  icramenlo,   Calif.      Paper;    6x9    in.;    pp.    22. 

REPORT  UPON  THE  COLLECTION  AND  DISPOSAL  OF  THE 
SEWAGE  OK  THOSE  SRCTIO.NS  (JF  M,\KYI.,AND  AD- 
.lACE.NT  TO  THE  DISTRICT  OK  COLl  MBIA,  To  the 
Sewi'rage  Commission  of  Montgonier.v  and  Prince  George's 
Counties — By  Robert  B.  Morse,  Chief  Engineer,  Maryland 
State  Department  of  Health.  Paper;  7x10  in.;  pp.  60; 
illustrated. 

SNAPPING  CORDS:  Comment-s  on  the  Changing  Attitude  of 
American  Cities  Toward  the  Utility  Problem — By  Morris 
Llewellyn  Cooke,  Director  of  Public  Works,  Philadelphia, 
Penn.  Paper;  6x9  in  ;  pp.  12.  Additional  cor)ies  may  be 
had  free  of  charge  on  .ipplicatlon  to  the  I>epartment  of 
I'ublic  Works,  Room  216,  City  Hall,  Philadelphia. 
Two  lectures  given  at  various  Eastern  universities  during 

the   early   part  of   1915. 

TELEPHONES  AND  TELEGRAPHS  and  Municipal  Electric 
Fire-Alarm  and  Police-Patrol  Signaling  Systems,  1912 — 
Washington,  D.  C:  Bureau  of  the  Census.  Cloth;  9x12; 
pp.    20.S. 

TRATTATO  DI  COSTRUZIONI  ANTISISMICHE,  Preceduto  da 
ur.  forso  di  Sismologia — By  F.  Masciari-Genoese.  Milan, 
Italy:  Ulrico  Hoepli,  Editore  Libraio  T>ella  Real  Casa. 
Paper:  7x10  in.;  pp.  xxviii  +  1004;  900  text  figures.  24  Lire. 
TT'.NNELING:  Short  and  Long  Tunnels  of  Small  and  Large 
Section  Driven  Through  Hard  and  Soft  Materials — By 
Eugene  Lauchli,  M.  .\in.  Inst.  M.  E.  New  York  and  London: 
McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  ix  +  23,S; 
197  illustrations.  $3,  net. 
VALVES  AND  VALVE  GEARS:  Vol.  I,  Steam  Engines  ard 
Steam  Turbines — By  Franklin  DeRonde  Furman,  M.  Am. 
Soc.  M.  E.,  Professor  of  Mechanism  and  Machine  Design 
at  Stevens  Institute  of  Technology.  Second  edition, 
reset  and  enlarged.  New  Y'ork:  John  Wiley  &  Sons, 
Inc.  London:  Chapman  &  Hall,  Ltd.  Cloth;  6x9  in.; 
pp.  X  +  253;  300  illustrations.  $2.50,  net. 
VASHINGTON  IRRIGATION  IN.STITUTE— Proceedings  of  the 
Second  Annual  Meeting,  North  Y'akima,  Wash.,  Dec.  16-l.S, 
1914.  I'rosser,  Wash.:  L.  L.  Lynn,  Secretary.  Paper; 
6x9  in  ;  pp.  1S6.  $1  (which  also  covers  fee  for  annual 
membership). 
WATER-SUPPLY  PAPERS  OF  THE  UNITED  STATES  GEO- 
LOGICAL SURVEY— Washington,  D.  C:  The  Survey. 
Paper;    6x9    in.;    illustrated. 

Nos.  312,  331  and  353:  Surface  Water  Supplv  of  the 
United  States— 1911:  Part  XII,  North  Pacific  Coast 
Drainage  Basins.  By  F.  F.  Henshaw,  G.  C.  Baldwin, 
G.  C.  Stevens  and  E.  S.  Fuller — 1912:  Part  XI,  Pacific 
Coast  Basins  in  California.  By  H.  D.  McGlashan  and 
C.  Steven.s — 1913:  Part  III,  Ohio  River  Basin.  By 
Jrton,  W.   E.   Hall  and  H.  J.  Jackson.      Pp.   706, 


No. 
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442   and    264. 

33S:      Springs    of    California — By    Gerald    A.    Waring. 


Pp.    410 

Nos.  340-F  and  340-G:  Stream-Gaging  Stations  and  Pub- 
lications Relating  to  Water  Resources  1SS5-1913 — 
Part  VI,  Missouri  River  Basin;  P.irt  VII,  Lower  Mis- 
sissippi  River  Basin.     Bv  H.   I).  Wood. 

-No.  345-1:  Gazetteer  of  Surface  Waters  of  Iowa — By  W 
G.   Hoyt  and   H.   J.   Ryan.      Pp.   225. 

Nos.  349,  350,  367  and  368:  Profile  Surveys  in  Willamette 
River  Basin.  Oregon;  in  Bear  River  Basin,  Idaho;  of 
Missouri  River  from  Great  Falls  to  Three  Forks, 
Montana:  in  Wenatchee  River  Basin,  Washington. 
375-A:  Ground  Water  for  Irrigation  in  the  Sacr.i- 
mento  Valley,  California — By   Kirk   Bryan.     Pp.   49. 


No. 


986 


E  X  G  T  X  E  E  E  T  X  ( ;     X  E  W  S 


Vol.  T3,  No.  20 


jini     nil  iiiiinii  iiiii  i 


FieM  aimdl  01n&c< 


liiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiin 

portcil  liy  a  biiilt-iip  steel  girder  equipped  with  short 
posts  for  blocking  at  each  end ;  this  girder  also  supports 
the  boom-seat.  Through  the  blocking  the  reactions  of 
A-franie  and  boom  are  transferred  directly  to  the  struc- 
ture without  any  of  the  load  coming  on  tlie  car  truck. 
At  the  head  of  the  A-frame  there  is  a  heavy  steel  plate 
to  which  the  topping-lift  and  backstay  are  attached. 
The  two  back-stays  are  each  three  parts  of  1-in.  plow- 
steel  cable  attached  at  the  bottom  to  steel  plates  bolted 
to  the  car-sill  channels  directly  over  the  rear  truck. 
Tlie  u])Iift  at  the  rear  of  the  car  is  taken  care  of  by  steel 
chxnips  which  connect  to  the  track  rails  and  are  operated 
l)y  quick-acting  screws. 

When  the  car  is  not  in  use  the  A-franie  is  tilted  back- 
ward to  reduce  the  headroom  to  12  ft.  The  topping-lift 
is  provided  with  a  five-part  line  of  %-in.  plow-steel  cable. 
The  load  line  is  a  four-part  tackle  of  a  %-in.  cable. 
Swinging  lines  are  attached  to  each  side  of  the  boom, 
composed  of  lV2"iii-  nianila  rope  rove  through  two  triple 
blocks  and  operated  by  a  7V2-hp-  auxiliary  electric  hoist 
(J.  S.  Mundy  Co.)  which  produces  a  1000-lb.  pull  on 
each  spool  at  100  lin.ft.  per  min.     For  side  lifts  up  to 


By  J.  -M.  KvAN* 

In  third-tracking  the  elevated  railways  of  New  York 
City  considerable  of  the  steelwork  is  being  handled  on 
the  structure  by  a  special  derrick  car  of  8  tons'  capacity, 
which  was  built  by  the  Snare  &  Triest  Co.  especially  for 
this  work.  The  requirements  for  this  car  were  that  it 
could  Ije  set  up  quickly,  moved  rapidly,  handle  the  loads 
safely  and  not  overload  the  structure. 

The  body  is  an  elevated-railway  steel  tiat-car,  8x51 
ft.,  reinforced  with  three  lOxlO-in.  yellow-pine  sills  the 
full  length  of  the  deck.  Subway  trucks,  which  are  of 
heavier  construction,  were  used.  On  the  front  of  the 
body  is  seated  a  19-ft.  A-frame,  of  8  ft.  spread,  to  serve 
as  derrick  mast.  The  boom  is  38  ft.  long;  it  can  handle 
the  full  8-ton  load  at  reaches  up  to  36  ft. 

The  A-frame  is  pin-connected  at  the  bottom  and  sup- 

•Assistant  Engineer,  Manhattan  Elevated  Improvements; 
the  Snare  &  Triest  Co.,  New  York,  N.  Y. 


(On  Thli<l    Avf 


l'"i(;.    1.      l)i;i;i;irK   Cai!   in    .\('I1i)\ 

it    ITIIh   SI,    .Stiitlon.    Nt<w    York    City.      Scttlii>r    |ilutruriii    steol) 


Mav   -JO.    tlM.-. 


K  N  <;  I  \  K  I',  i;  I  \  c    \  !•;  \vs 


987 


I  tolls  ihr  A-rniiiic  is  ;.Miv.'.i  iniiii  tiir  t..|.  jiiiiic  wiiii  11  THree  Ne^v  Devices  for  I\.if(|(in^ 

r\cii-|mit    liin'  tif    M,j  ill.   iiiaiiilii    rupc.     'I'lic  ^;ii_Vh  roii- 

iirt  at   till-  l»ottoin   with   a  stfi-l   slin;;   |mss('<l   hi-ihiikI   a  '''''••  Hi.ckrf-tniiiliiicklc  hIkiwii  a(  A.  in  tlir;  drawiiiK  at 

ji-dcr  of   tin-   fli'valfd    .struct uiv.     TUv   >;nys   arc   (>|m'i-  •'"'    '"•••••in    of    this    coliiiiiii,    is    used    mi    clcvaldr    and 

■  i.mI   from  tlic  main   lioist.      Kor  loads  i'xc»'fdin>;    I   tons  ton.xiriK  tion    wc.rk    and    also    in    uliip    rifr^inj,'.      Its   spc- 

:iivs  lomiuisfd   of   tliriM'   parts   of    l-iii.   plow-stccI   lalilc  lial  and  patented  feature  is  tiic  coinhinalion  in  one;  ()ieee 

,ie    used.      'Pliese    are    piuxidcd     with    steel     liirnliuekles  id"  llie  rope  socket  ami  the  liirnlniekle  end. 

lor  adjustment.  'I'lie  .socket- 1 loK,  //  is  for  use  on  hoisting  ropes  and  eom- 

The   lioisliiii;   is  done   \\  it'll   a    1.1  lip.   motor  operatiiiL'  l>iues    tlu;    rope   nocket    Mitli    a    sliank    for    lifting    pur- 

at    r)'>0    to   lI.M)    volts   direct    current,    the   current    taken  poses. 

iliroctly  from  the  contact  rail  on  the  structure  throu;.di  a  The  splice-link  f<ir  chains  (!  is  made  in  two  [lieces  that 

-hoe  on  the  derrick  I'lir.     The  iioistin^'  engine  is  of  the  arc  ilouhlc-locked  when  fitted  tof,'ethei.     'i'hc  link  caiiiiot 

/g  Man /7a  ffope,  Tr/p/e  Wooct 
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Lead  lines  Operar/iri^, 
Boom  ■Sw/'rig''r7^  lines 
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Fici.  2.     Dekiuck  Cau  I'skd  in  New  York  Elkv.ated  TuiHD-TuACKixfi,  Sxai!e  &  Trtest  Coxtract 

(Designed  for  working  lo.id  of  S  tons  plu.s  '1^>',',  for  iml)act  with  boom  out  36  ft.  and  offside  40°  from  longitudinal 
a.\is  of  car.  Kcforo  swinKing  boom  or  raisinK  load,  side  guys  must  be  fastened  to  existing  structure,  lear  track  clamps 
secured  to  track  or  track-strinKors,  and   posts  at   front   of  car   blocked   as    indicated) 

two-drum  two-spool  tvpe,  huilt  l)v  the  Lamljcrt  Hoist-  straigiitoii  and  shear  oil'  the  connecting  pins  wlien  under 
in<j  Engine  Co.;  the  speed  of  the  motor  is  580  r.j).m.  heavy  strain,  as  the  stress  is  distrihiited  over  tlie  four  in- 
and  the  pull  in  a  single  line  at  150  ft.  per  min.  is  torlocking  lugs.  The  chain  can  be  spliced  very  quickly 
TOGO  lb. 

The  .steel  members  to  l)e  erected  are  pushed  ahead  of 
the  derrick  car  on  a  steel  llat-oar  or  idler,  which  also 
carries  the  head  of  the  boom  when  the  latter  is  not  in 
action.  At  convenient  points  tiie  material  is  hoisted 
from  the  street  to  the  idler  by  the  derrick  car  and  set 
on  blocking.  The  derrick  car  and  idler  are  moved  where 
desired  by  a  construction  motor  car.  Arrived  at  a  point 
of  erection,  the  car  is  blocked  and  properly  guyed.  Three 
minutes  are  required  to  set  a  girder.  The  regular  run- 
ning tracks  of  the  raihray  are  used,  the  steelwork  being 
.set  between  regular  trains  \nthout  interfering  with  traf- 
fic. As  an  indication  of  the  erection  speed  possible  with 
this  derrick  car,  on  one  job  31  stringers,  each  about  10 
ft.  long  and  totaling  85  tons  in  weight,  were  trans|)orted 
alK)ut  2  mi.  and  set  in  A^o  hr.  during  normal  traflic 
conditions.  W.  P.  Udlirock  is  in  charge  of  this  work 
for  the  .Snare  &  Triest  Co. 

!*" 

stream  UaKinK  in  New  Kni^lnnd  by  the  U.  S.  Geological 
Survey  is  hereafter  to  be  carried  on  from  a  district  office 
at  Boston  in  charge  of  Charles  H.  Pierce.  The  States  of 
M.issachusetts,  Maine  and  Vermont  will  cooperate  in  the 
stream-gaging  work   of  this  season. 


Single  Half,  showing  +tie 
Reinforcing    Lugs 


Assembled     Link, 
ready  +o  Rivet 


New  JhooiXG  ATTAcirMEXT.s 

with  this  link,  and  only  a  hand  hammer  is  required  to 
clinch  the  rivets. 

These  three  devices  are  dro|)  forgings  and  arc  manufac- 
tured by  the  Marine  Hardware  Equipment  Co.,  South 
Tortlaud,  Me. 
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The  mucking  traeks  at  the  Bayoime  shaft  of  the  Newark 
Bay  siphon  tunnel  for  the  Passaic  Valley  Sewer  include 
several  turntables,  on  account  of  the  special  track  arrange- 
ment rendered  necessary  by  certain  shaft  conditions.  In 
the  ordinary  operation  of  turntables  on  industrial  tracks 
the  difficulty  and  loss  of  time  in  matching  the  tracks 
on  the  turntable  with  the  fixed  tracks  are  apt  to  cause  fre- 
quent derailment,  which  means  serious  delay  to  the  whole 
work.  Great  simplification  of  work  at  the  turntable  is 
secured  on  this  job  by  a  novel  arrangement  of  the  turn- 
table approach  tracks  devised  by  R.  II.  Keays,  Engineer 
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for  the  contractors,  the  New  York  &  New  Jersey  Con- 
struction Co. 

The  turntable  apjjroach,  shown  in  tlie  drawing  with  this 
article,  has  curved  diverging  track-ends  at  the  aiipmacii, 
with  a  steel-plate  apron  between  and  around  them.  Tliis 
apron  is  a  trifle  above  the  normal  level  of  the  wlieel  flanges, 
so  that  as  the  wheels  mount  the  plate  they  ride  on  tiieir 
flanges  and  become  free  from  top  of  rail,  running  forward 
on  the  plate  to  the  turntable.  Coming  otf  the  turntabU', 
the  car  will  run  on  the  plate  into  the  (hiring  opening  of  tiie 
rail  ends,  and  when  the  fonvard  wlieels  come  in  contact 
with  either  rail  the  car  is  securely  guided  onto  the  track. 

The  plate  is  fastened  to  the  rail  by  countersunk  l)olts 
through  the  rail-head,  the  wcl)  and  base  of  rail  being  cut 
n  way. 

VV.  Stcenburgh,  shaft  su[>erinten<leiit  for  the  contrac- 
tor, says  that  then;  have  been  no  derailments  at  turn- 
tables and  j)ra(ti(ally  none  on  the  entire  trackage  in 
the  tunnel.  The;  latter  is  credited  to  the  care  ol)serv(Ml 
in  k(!Cping  the  tracks  in  good  line  and  surface,  which 
was  thiMight  necessary  in  order  to  have  the  electric  stor- 
age-battery locomotives  operate  well. 


An  outline  of  the  fieldwork  which  the  U.  S.  Coast  and 
Geodetic  Survey  will  do  during  the  coming  season  has  been 
secured  from  E.  Lester  Jones,  Superintendent  of  the 
Survey.  The  program  includes  some  extension  of  the 
country's  triangulation  and  precise-level  network,  and  ex- 
tensive work  in  hydrographic  surveys,  wire-drag  examina- 
tions, etc.,  of  coastal  waters  and  channels.  The  growing 
]irominence  of  wire-drag  work  is  to  be  noted  in  the  follow- 
ing summary : 

Triaxgulation 

Primary  triangulation  will  be  carried  from  the  nor^.hern 
limit  of  the  transcontinental  triangulation  in  Utah,  north- 
Avard  and  westward  along  the  Oregon  Short  Line  R.R. 
to  a  connection  with  the  California-Washington  arc  in 
the  vicinity  of  Portland.  Gre.,  or  Tacoma,  Wash.  This 
arc  will  cover  an  area  which  is  now  lacking  in  triangula- 
tion control  (.J.  S.  Bilby,  chief  of  reconnoissance  party ; 
C.  V.  Hodgson,  chief  of  primary  triangulation  party). 
The  parties  will  use  automobile  trucks  as  the  means  of 
transportation  from  station  to  station.  Reconnoissance 
for  primary  triangulation  will  be  extended  from  the  39th 
parallel  at  Pikes  Peak  southward  to  a  connection  with 
the  primary  triangulation  of  the  Texas-California  arc 
(E.  H.  Pagenhart,  chief). 

Precise-Levels 

A  line  of  precise-levels  will  be  run  from  Reno  to  Las 
Vegas,  Nev.,  along  a  railroad  which  parallels  the  oblique 
boundary  between  California  and  Nevada.  This  line  will 
furnish  sea-level  elevations  in  an  area  that  now  has  a 
number  of  detached  nets  of  leveling  on  independent 
datums  (George  D.  Cowie,  chief).  Two  other  lines  will 
be  run  from  Seattle  to  the  Canadian  boundary — connect- 
ing with  the  Canadian  precise-levels — and  from  Huntley 
to  Mondak,  Mont.,  cutting  in  half  a  loop  which  has  a 
l)crimeter  of  2700  miles  (J.  H.  Peters,  chief).  Both 
IcNcling  parties  will  use  hand  and  motor  velocipede  cars 
as  a  means  of  transportation  in  the  field. 

ITvnKOGKAiMiic  Work 

On  account  of  changes  in  Arthur  Kill  channel,  N.  J., 
a  revision  of  the  hydrographic  and  topographic  surveys 
will  be  made  (Stehman  Forney). 

.Many  new  wharves,  docks  and  buildings  on  the  Phila- 
dcl])hia  waterfront  require  revision  of  the  shore  line  for 
a  new  edition  of  the  chart  (E.  B.  Latham).  Wire-drag 
sea  relies  will  be  nuide  in  the  approaches  to  Boston  harbor, 
partly  on  account  of  the  increasing  draft  of  vessels  and 
the  opening  of  the  Cape  Cod  Canal  (N.  II.  Heck),  and 
in  the  track  of  vessels  bound  from  Boston  to  the  Cape 
Cod  Canal  (Jean  H.  Hawley).  In  Alaska,  portions  of 
Rcvillagigedo  Channel  and  Clarence  Strait,  and  Sumner 
Strait  and  Snow  Passage,  will  be  exanuned  with  the  win- 
drag  (J.  A.  Daniels.  L.  0.  Colbert).  Last  season's  work 
by  the  Daniels  party  in  Tongass  Narrows  was  the  first 
use  of  the  wire  drag  in  Alaska. 

For  the  Bureau  of  Lighthouses  the  position  of  aids  to 
navigation  in  ('ore  Soun.^  and  Boquc  Iidct.  N.  C,  will  lie 
(Ictcrniincd  (  E.  11.  Pagen^iart). 

OITshorc  hydrography  along  the  coast  of  Georgia  and 
Florida  will  extend  the  detailed  surveys  on  this  portion 
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lln'r<m>t  ton  ;.'n'ali'i' ilisliiiirc  fruiii  liu-  >liori'  (Strmnrr 
"Hiulif,"  li.  I"'.  liiKc).  Till'  li\ilii»;,'ra|iliv  iiml  t<)|Mi;,'ra|»liy 
of  AilicrmarU'  and  Croalaii  Smiii(l>,  N.  ('..  will  In-  rrviscil 
on  anoiiiit  oT  ('iiaiip'>  in  llic  sand  liars  and  in  the  dianncls 
(Sflioonor  ".Matildi-ss,"  O.  W.  Fi'r;,'usi)n).  'I'lic  liy- 
clrt)>;rni)liy  amund  Samly  Hook  and  in  tlic  Wfslcin  part 
of  Lon;;  Islaml  Sound  will  1h'  rcvisod  (Steamer  '"lly- 
dn)>;rai>lier."  F.  (1.  Kiij^'le).  Tlie  previous  liydro;;rapliii' 
surveys  of  liie  western  pari  of  Lon^'  Island  Sound  re- 
quire eareful  revision  to  develop  liidden  dan-jers.  OIF- 
shore  liydro;rraphy  on  tlie  Allanlie  Coast  will  also  lie 
done  (Steamer  "Isis."  1*.  C.  Whitney). 

The  survey  of  the  approaches  to  the  important  Kuskok- 
wini  Hiver.  Alaska,  where  the  first  ehartin;j  was  done  last 
season,  will  l)e  lontiinied.  to  he  completed  as  rapidly  as 
possihle  (Steamer  "Yukon.'"  1{.  I{.  Lukens).  Work  will 
also  eontinui>  on  the  survey  of  Shuniatrin  Islands  (Steamer 
"Patterson."  II.  C.  Denson).  o(  I'rince  William  Sound 
(Steamer  "Taku.''  (!.  T.  Hude),  of  the  pas.sages  west  of 
Prince  of  Wales  Island  (Steamer  "(iedney."  F.  H. 
Hardy),  and  of  the  channels  near  Annette  Island 
(Steamer  "McArthur,"  C.  (i.  Quillian).  Cook  Iidet,  at 
the  entrance  to  Knik  Arm.  where  the  shops  of  the  new 
Alaskan  Hailroad  are  to  he  located,  will  be  surveyed 
(Steamer  "H\i)lorer."  P.  S.  Pntton). 

(ilt.WlTY    WoiUv 

Determinations  of  the  intensity  of  gravity  are  now  being 
made  in  the  Southeastern  States,  and  will  be  continued 
later  in  the  summer  in  the  Middle  States  (J.  D.  Powell 
and  C.  L.  Garner). 

Web  RenKaifoiPcesmeiratt  of  Moftclhed 
Platte=>Cai2'dle2'§i,    Bsvs'ttoira    Stl<. 

A  very  unusual  girder  detail  had  to  be  used  in  the 
Barton  St.  bridge  over  the  New  York,  New  Haven  & 
Hartford  R.R.  tracks  at  Pawtucket,  R.  1.  Owing  to 
public  demands  in  coiniection  with  the  necessity  for  pro- 
vidint:  stairwavs  from  the  l)ridire  roadway  to  the  station 


plaH'ornis  below.  passagewayH  through  the  girders  had 
to  he  arrangeil  for  aeeesH  to  the  stairs.  Fig.  1  illus- 
trates on(!  of  these  passageways.  It  is  directly  over  the 
supjiorling  loliimn  at  the  junction  of  two  girder  spans. 
This  location  is  fa\ond)le  with  rcfgard  to  the  llangc 
stresses  in  the  girders,  bid  intensities  tlie  shearing  stresses. 
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Web  Reixfohcemext  of  Notched  Girders 


Fk;.  1.     Barton  St.  BiiuwiE.  Pawtucket.  R.  I. 


(Barton  St.  wing  of  Barton-Broad  St.  bridge  over  N.  Y.,  N.  H. 
&-    H.    U.l{.    tracks,    ^'awtucket,    R.    I.) 

wliicli  are  greatest  at  tlie  end  of  a  girder.  Special 
strengtliening  of  the  web  was  therefore  necessary. 

The  detail  of  this  ])rovision  is  .shown  in  Fig.  2.  Web 
side-plates  (%-in.)  l)etween  the  flange  angles  and  y^- 
in.  plates  over  tlie  flange  angles  are  riveted  to  the  %- 
in.  web.  Stiffener  angles  are  provided  to  transfer  the 
shear  to  the  end  stiffeners  of  the  full-depth  section. 

The  girders  were  designed  in  the  bridge  department 
of  the  railway  (Edward  Gagel,  Chief  Engineer;  W.  H- 
Moore,  Engineer  of  Bridges).  The  resident  engineer  on 
the  construction  woi'k  was  A.  L.  Curtis. 


A  Bfariut;  ToNt  for  Foundation  Soil  made  in  Philadelphia  a 
short  time  ago  involved  again  the  impoitant  (jue";tion  whether 
the  test  bearing  plate  should  be  at  the  free  surface  of  the 
ground  or  below  the  surf.ice.  The  foundation  was  to  be  load- 
ed to  4  tons  T)er  sq.ft.  At  the  bottom  of  the  excavation,  to 
determine  whether  the  strata  there  found  were  capable  of 
supporting  the  load,  a  bearing  plate  of  1  sq.ft.  area  was  ar- 
ranged on  the  ground  surface,  not  protected  from  running 
trench  water,  and  the  platform  over  it  was  loaded  without 
any  precautions  to  avoid  impact  and  vibration.  The  result 
was  a  large  settlement,  which  seemed  to  show  th.Tt  the 
pro|)osed  loading  was  not  safe  on  the  strata  then  exposed. 
Before  this  di'cision  was  accepted,  however,  a  further  test 
was  made  under  changed  conditions.  The  bearing  post  was 
set  on  the  bottom  of  a  pit  and  the  pit  backfilled  around  it. 
the  loading  platform  ,was  braced  to  prevent  vibration,  and 
pig  iron  loading  was  put  on  carefully  to  avoid  impact  and 
disturbance.  The  full  loading  was  applied  without  producing 
any  perceptible  settlement,  nor  did  settlement  occur  on  leav- 
ing  the   load   standing. 
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Joisatt  ©f  IRoof  Truass 

The  following  approximate  rules  are  given  by  Chas.  W. 
Chassaing,  East  St.  Louis,  111.,  in  answer  to  the  inquiry 
about  chord  moments  at  an  eccentric  heel-joint  of  a  roof 
truss  (Apr    22,  p.  783). 

Extend  the  lines  of  center  of  stress  in  the  chords  until 
they  meet,  at  distance  a  from  middle  of  shoe.  The  moment 
of  reaction  /?,  to  be  resisted  by  bending  in  the  chords, 
will  be  Ra,  and  the  ihord  moments  will  be : 

Top  chord. 

Fa 


M, 


1  + 


Bottom  cl^ord. 


.¥,  = 


where  the  subscript  1  refers  ni  all  cases  to  the  top  chord, 
2  to  the  bottom  chord;  /  are  the  moments  of  inertia  of 
the  chords,  and  I  their  free  bending  lengths  (to  be  taken 
center  to  center,  according  to  the  author,  though  between 
end  rivets  of  the  two  gussets  would  be  more  correct). 

There  will  be  bending  moments  in  chord  and  web  mem- 
bers at  other  panel-points  of  the  tru.ss.  To  work  these  out 
is  quite  an  undertaking,  and  no  simple  approximation 
can  be  made. 

The  rules  above  given  will  apply  also  to  such  a  case  as 
the  inquirer's  Fig.  2.  But  in  that  case  the  best  solu- 
tion is  to  introduce  a  web  member. 

H.  Y.  Light,  East  Orange,  X".  J.,  uses  the  same  method, 
but  with  I  in  place  of  l^.  He  gives  the  following  example 
from  actual  practice : 

DATA — Rafter,  2  angles  6x3i,4x%,  moment  of  inertia 
33. IS,  stress  102,300  !b.,  panel  length  5.58  ft.;  bottom  chord,  2 
angles  5x4x%,  moment  of  inertia  16.28,  stress  91.500  lb., 
panel  length  9.5  ft.;  reaction  48,200  lb.;  intersection  of  chords 
5  In.  outside  of  middle  of  shoe-plate. 

COMPUTATION — Moment  of  theoretical  reaction  around 
middle  of  shoe-piato,  5x46,230  =  231,000  in. -lb.,  to  be  balanced 
by  moments  in  the  chords,  in  ratio  of  their  rigidities.    Takim; 

I 
the  latter  as  -.  they  are  5.9  for  the  top  chord  and  1.7  for  the 
1 
Then  the  moment  taken  by  the  top  chord  will 

X   231,000  =•  179,300  in. -lb.;  the  bottom  chord  will 


bottom  chord. 
5.9 


5.9  -I-  1.7 
1.7 
take 


X    231,000   =    51,700   in.-lb.     The   extrcme-nbtr 
5.9  +1.7 

stresses  caused  by  these  moments  are.  respectively,  11,200  and 
4900  lb.  per  sei.ln.,  which  must  be  added  to  the  direct  stresses 
in  the  members. 

This  calculation  takes  no  account  of  tlic  >i/c  of  i^iissct- 
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pliite.  It  gives  the  .same  figures  even  when  the  heel  gu.sse( 
is  p.xtenricd  so  far  as  to  iiniet  the  coniieclioii  gn.ssels  at  the 
first  paiH'l-iioinl. 


J.  11.  Peek.  Steelton,  Penn.,  omits  the  factor  /  in  find- 
ing the  rigidities  of  the  two  members;  this  involves  the 
tacit  assumption  that  the  lengths  of  the  two  chords  are 
alike,  which  will  usually  not  be  the  case.  With  this  ex- 
ception his  formulas  are  identical  with  those  given  above, 
except  that  the  external  movement  is  preferably  com- 
puted as  top-chord  stress  X  «2>  or  bottom-chord  stress 
X  i^i-  His  illustrative  sketch,  herewith,  shows  the  pre- 
sumed lines  of  resultant  stress  in  the  chords.  They  are 
shown  as  parallel  to  the  chords,  and  while  this  is  obviously 
not  in  accord  witli  fact^,  yet  the  formulas  and  computa- 
tions given  above  all  involve  this  assumption. 

LoEag  Stl^das^  Sa^lhits 

In  traversing  with  the  stadia  it  would  seem  almost  in- 
credible to  many  e\en  experienced  railway  men  that  dis- 
tances of  .3000  to  4000  ft.  and  longer  can  be  read  or  meas- 
ured by  means  of  the  stadia.  But  it  is  true.  The  writer 
frequently  took  sights  of  these  lengths  in  exploration  work 
on  the  Grand  Trunk  Pacific. 

An  ordiiuiry  1.3-tt.  rod  when  only  half  the  wire  interval 
is  read,  may  be  read  2600  ft.  (in  .<ome  transits  the  upper 
and  the  lower  intervals  are  not  precisely  the  same,  but 
this  does  not  matter  if  the  mean  of  each  is  taken).  In 
getting  readings  greater  than  this  the  rodman  must  use 
ingenuity.  I  have"  taken  a  reading  of  4300  ft.  across  a 
lake  and  have  seen  a  reading  of  practically  one  mile  taken 
on  a  lake,  from  island  to  i.-^land. 

When  the  sight  is  so  long  that  the  rod  is  too  short  to 
read  it,  the  rod  is  placed  on  a  tall  stump  (see  the  accom- 
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Hoi)  Held  on  Stumi'  fou  a  Long  Stadia  Sight 

jiiiiiyiiig  sketch).  For  a  target  on  these  long  distances  I 
have  found  iiotliing  better  than  the  fieldbook  covered  with 
a  white  handkerchief.  The  target,  or  fieldbook,  is  held  on 
the  .stump  and  moved  up  and  down  the  stump  according 
to  signals  received  from  the  man  at  the  instrument.  (1 
have  found  tiie  use  of  a  white  handkerchief  covering  each 
hand  an  advantage  in  signaling.)  The  rodman  records 
the  distance  from  the  top  of  the  rod  to  the  target,  which 
lie  measured  with  the  lod. 

For  a  distance  of  4300  ft.,  or  a  rod-i-eading  of  21..")  ft., 
<S..")  additional  rod-reading  is  nece.~i.sary  with  a  13-ft.  rod. 
The  stump  should  be  at  least  10  ft.  high,  and  to  hold  a 
rod  on  the  top  of  such  a  stump  an  assistant  wt)uld  need 
to  .•^taiid  on  a  limb  .some  distance  from  the  ground  in 
order  to  iiold  the  rod  firmly  and  vertically,  while  the  tar- 
get man  would  stand  on  the  ground  below.  Sometimes  a 
slender  tree  in  an  elevated  ])ositioii  is  chosen,  the  top 
chopjicd  olV  and  most  of  the  limbs,  leaving  one  or  two  for 
the  roilman  to  stand  on.  Sometimes  the  rod-holder  can 
stand  on  an  adjacent  stump,  and  this  is  better. 

A  siinsliinv  dav  is  not  nece.s.sarv  in  (akim,'  lon«,'  sights. 
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Soiiu'  i>f  tlu«  loiigi'st  M-^lits  I  liiivc  taken  wiTf  <m  clmnly 
tlavs,  ll»(iuf,'li.  of  course,  when  tlie  siiii  sliines  on  the  rod  it 
ean  ho  read  niiuh  easier.  It  is  not  easy  for  tho  instrmnonl- 
nian  to  read  any  rod  for  reeonlin;;  pnrposus  over  a  distanee 
of  loot)  ft.,  and  no  man  shtmld  attenipt  it.  Wiien  tiie 
sij;lits  are  more  tlian  H)l)0  ft.  the  reading,'  and  reeordinj,' 
sliould  l)e  left  witli  tlie  rothnan.— .1.  A.  M  \riHi\  \i.i>.  \U>\ 
8:5.  Ottawa.  Ont..  Canaihi. 

Corrosions  of  Stairway  Coluinnns 
on  tHe  Clhiica^o  Elevated 

Railways 

On  tl\e  Cliien^'o  &  Oak  Park  KU-valeil  Ry.  (Lake  Street 
line)  several  of  tin-  steel  eohinnis  supportinjr  tlie  ap|)roa(h 
stairways  have  heen  weakened  seriously  hy  corrosion  at 
distances  of  'i  to  (!  in.  ahove  the  j^round  line.  One  of  the 
columns  at  the  CamjilioU  Avenue  station  is  shown  in  the 
accompanyinj:  view.  It  is  one  of  a  pair  (in  a  hent  )  and 
is  composed  of  a  pair  of  8.\'3-in.  thannels  set  hack  to  Imck 
and  Connected  hy  rivets  with  spacers  hetween  tho  wehs. 
The  tlanges  on  one  side  are  entirely  gone,  while  the  weh  is 
atTecteil  also.  The  columns  of  the  hent  are  connected 
to  their  shoes  hy  gussets,  the  projecting  ])arts  of  wiiich 
are  in  some  cases  practically  eaten  away. 

Other  cohunns  are  in  even  worse  condition.  Among 
these  are  single  T-head  columns  under  the  stairway  plat- 
forms, huilt  of  two  hent  I-beams  making  a  star  .section. 
Some  of  the  columns  are  in  the  unpaved  ground  of  the 

])ark way,  "while  others 
arc  in  the  concrete 
])a\cni('iit.  That  the 
(•(iiiilition  has  heen 
ohscrved  is  indicated 
liy  the  fact  that  in  at 
least  one  case  a  pair 
of  plates  have  been 
hdlted  to  the  w^eb  of 
a  double-channel  col- 
umn at  the  weakened 
portion,  but  further 
repairs  are  badly 
needed.  The  incas- 
ing of  the  foot  of  the 
column  in  a  concrete 
pedestal  would  seem 
to  be  an  economical  and  inexpensive  method  of  strength- 
ening the  columns  and  preventing  future  corrosion  of  this 
kind. 

The  columns  of  the  elevated-railway  structure  proper 
are  not  affected.  They  are  set  in  heavy  cast-iron  shoes 
which  extend  above  the  paving. 


CoiiRosioN-  AT  Foot  of  Stairway 

collmx  on  the  chicago  & 

Oak  Pakk  Elev.\ted  Ry. 


if  New 


of  tlSae  City 


A  mammoth  new  map  of  Xew  York  City  and  vicinity, 
recently  completed  under  the  direction  of  Nelson  P. 
Lewis,  Chief  Engineer  of  the  Board  of  Estimate  and 
Apportionment,  includes  the  territory  between  latitudes 
40°  27'  45"  and  40°  55'  17",  or  31.C6  miles,  and  between 
longitudes  73°  41'  .30"  and  74°  16'  30",  or  30.74  miles. 

In  plotting,  the  jiolyconic  system  was  used  and  the 
range  of  variation  in  the  length  of  1'  of  longitude  from 


1(138   ft.  at  the  southerly  boundary   to    HiO'i   ft.   at  th«.' 
nnrthcrly  boundary  was  taken  into  account. 

The  i-ntiro  territory  is  divided  into  'i\  sIkm^Ih,  each 
representing  a  length  of  r);,70H.4  ft.  and  a  width  of  25,- 
Iv'fl.M  ft.  The  actual  size  of  the  sh 'cts  is  8.01x3.53  ft., 
and  the  plotting  is  on  a  scale  of  600  ft.  to  the  inch. 

T(i  insure  lasting  (pndities  and  permanent  accuracy, 
I  he  jilutting  was  done  on  paper  known  as  "Selecta," 
which  was  found  specially  suited  to  the  work  as  to  color, 
texture  and  strength.  Tests  of  this  jmper  made  through 
a  period  of  alxnit  two  months  showed  that  the  extreme 
variation  of  length  due  to  humidity  and  tem])erature 
changes  was  only  0.02!)  in.  per  ft.  (expansion,  0.012  in. 
|)er  ft.;  shortening,  0.017  in.  per  ft).  This  variation  is 
less  than  that  observed  for  th(^  best  tracing  cloth,  where 
lh(>  changes  range  from  0.02  in.  less  to  0.04  in.  more  per 
foot  of  length  as  compared  with  the  standard  under  nor- 
mal conditions. 

In  order  to  transfer  the  maj)  from  the  sheets  already 
nuide,  illuminated  drawing  tables  were  employed,  which 
had  working  to])s  414x31^  ft.,  with  an  interior  area 
4.')x34-in.  cut  away  and  a  ground-glass  plate  substi- 
tuted. Tlie  sides  and  bottom  of  the  tai)le  were  boxed 
in  and  equipped  with  three  100-watt  Mazda  lamps.  This 
made  it  possible  to  trace  through  two  thicknesses  of  heavy 
pajH'r  with  results  equal  to  those  ol)tained  in  making 
ordinary  tracings.  For  assembling  the  sheets  in  order  to 
join  them  ])roperly  and  secure  tlie  effect  of  tlie  entire 
map,  a  i)latform  27x28  ft.  was  built. 

Each  slieet  was  divided  into  even  minutes  of  latitude 
and  longitude,  the  lines  being  deeply  graved  into  the 
paper  to  avoid  po.ssibility  of  erasure,  and  in  each  instance 
(he  graduation  was  l)ased  on  a  template  of  the  same  ma- 
terial, insuring  that  changes  due  to  temperature  and 
liuniidity  would  be  identical  for  the  entire  .series  of 
sheets. 

The  divergence  of  the  parallels  of  latitude,  while 
amounting  to  32  ft.  per  minute  for  the  length  of  the 
map,  or  a  total  of  1120  ft.  in  the  entire  map,  was  ren- 
dered negligible  l)y  treating  the  ])rol)lein  in  these  small 
units  of  one  minute,  and  it  was  thus  possible  to  fit  the 
rectangular-coordinate  original  to  the  new  ])olyconic  map, 
the  minor  adjustments  required  being  in  each  case  made 
up  within  tlie  small  unit  areas  of  one  minute.  The  basis 
(if  the  plotting  w^as  a  network  167  triangulation  stations 
within  the  city  limits  and  12  stations  outside  the  city. 

To  insure  uniformity  of  street  width  an  instrument 
was  designed  which  permitted  of  drawing  both  sides  of 
a  street  with  one  operation,  gages  being  used  for  the 
various  widths. 

All  the  city  departments  rendered  valuable  assistance 
in  furnishing  information  concerning  the  territory  within 
the  city,  in  some  cases  having  made  original  surveys.  In 
plotting  the  area  outside  the  city  valualde  assistance  m'Hs 
given  by  the  Harbor  Line  Board,  by  the  engineers  of  the 
various  cities  and  villages,  by  the  railroads,  by  water 
companies,  commissioners  and  surveyors. 

For  a  consideralde  jmrt  of  New  Jersey  the  ])rincipal 
reliance  was  placed  ujion  the  state  topographical  sheets 
(2000  ft.  per  in.).  These  sheets  were  enlarged  by  photog- 
raphy to  the  required  scale  in  units  of  1'  and  such  cor- 
rections applied  as  could  be  obtained  from  other  reliable 
sources. 

During  the  early  stages  of  the  work  the  reproduction 
on   the  desired  scale   was   done   wholly   l>y   projiortional 
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dividers.  This  method  was  gradually  superseded  by  the 
use  of  a  pantograph  ol'  precision,  but  the  photographic 
method  was  ultimately  found  to  be  not  only  most  eco- 
nomical, but  equally  accurate,  provided  small  units  of 
area  were  used. 

In  order  to  avoid  the  expense  in  preparing  the  border, 


Trailer  Wagons  Mounted  ou  Caterpillars — .\  traction  train 
built  by  the  Holt  Manufacturing  Co.,  of  I'eoria,  111.,  and 
shown  in  the  accompanying  view,  has  the  very  unusual  feature 
of  caterpillars  instead  of  wheels  for  the  trailer  wagons  as 
well  as  for  the  tractor.  The  latter  is  of  the  three-support 
type,  with  a  single  wide-tired  steering  wheel  which  has 
ribs  to  give  it  a  hold  in  soft  ground.  The  caterpillars  are 
20    in.    wide,    with    2280    sq.in.    of    bearing    surface    for    each 
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full-sized  samples  were  made  of  a  single  section  of  the 
top  and  one  side,  and  of  one  corner.  These  were  repro- 
duced for  the  remaining  length  by  photolithography  on 
the  same  .-icale. 

The  maximum  nuinl)er  of  men  employed  on  the  large 
map  at  any  one  time  was  22,  thus  compelling  a  division 
of  the  force  into  day  and  night  shifts,  making  it  pos- 
sible to  greatly  expedite  the  progress  and  at  the  same 
time  to  prevent  the  purchase  of  unnecessary  equipment. 
No  vacations  were  allowed  during  the  entire  period  while 
the  work  was  in  progress,  and  the  members  of  the  per- 
manent .staff  of  the  office,  especially  during  the  latter 
part  of  the  work,  voluntarily  rendered  overtime  service 
to  the  amount  of  five  or  six  hours  a  day. 

The  map  as  a  whole  has  been  lithographed  on  a  scale  of 
2000  ft.  to  the  inch  and  a  mounted  copy  upon  which  cer- 
tain features  have  been  indicated  in  color  has  been  sent 
to  the  Panama-Pacific  Exposition  as  a  part  of  the  New 
York  City  exhibit. 


HOTES 


The  Lock-Joint  CaMt-Iron  Pipe  for  railway  culverts  shown 
in  the  accompanying  sketch  is  designed  to  prevent  .separation 
of  the  Joints,  due  to  settlement  of  the  foundation  and  bank. 
The  spigot  and  btll  have  each  four  wedge-shaped  lugs.  The 
spigot  end  of  the  pipe  is  entererl  into  the  adjacent  bell,  and 
the  pipe  Is  thfn  revolved  on  Its  a.\is  so  that  the  lugs  engage. 
The  pipe   Is  made  in   diameters  of  12   to  48   in.   and   in   lengths 
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wagon.  The  wagons  are  llVixS  ft.  over  all,  and  5  ft.  S%  in. 
high  to  top  of  body.  The  inside  dimensions  of  the  body  are 
10  ft.  4  in.  by  S  ft.  9  in.  by  2  ft.  The  carrying  capacity  is 
about   ISO   cu.ft.,   or   10   tons,   and   the   net   weight    is   11,630   lb. 

Special  Flat  Gutter  Construction — In  Ottawa,  Ont.,  street- 
lighting  and  trolley  poles  are  sometimes  placed  outside  the 
curb,  and  in  such  instances  it  has  been  the  practice  to  move 
the  gutter  out  and  build  a  slope,  or  "watertable,"  between 
the  curb  and  the  gutter  proper.  This  slope  (Figs.  1  and  2)  is 
usually  built  of  concrete,  but  if  it  is  over  5  ft.  wide  it  is  sur- 
faced  with   asphalt.      The   lower   view   shows   a   15-ft.    "water- 
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Ottawa,  O.vt. 

table"  built  on  a  100-ft.  street  la.-st  yoar.  It  Is  ohilin.-d  that 
thia  construction  given  u  much  better  surface  to  a  business 
•■tret't,  and  In  the  case  of  very  wide  streets  aids  materially 
In  reducing  the  high  crowns. — Information  from  1..  McLaren 
Hunter,   Itoadway    lOnglneer,  l>ttawn,  Ont. 

Wrliclitii  of  llrnwapana — Int|ulry  Is  made  concerning  the 
heaviest  swingspjin  in  the  United  States.  The  Southern 
I'aclfic  draw  over  the  Sacramento,  with  ft  gross  weight  of 
«, 10(1, 000  lb.  Is  (luoted,  with  the  question  whether  there  are 
heavier  swiiigspans.  We  have  no  list  of  weights  of  draw- 
Mpaiis;  If  any  reader  can  contribute  data  they  will  be 
Mppreclnted 
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PKysncal  Cxaimimation  for 
Employees 

TIh'  iilt'ii  111  siilijcctiiij,'  t'iii|il()yt('>  mill  |inis|)cctivf  imii- 
|)loyivs  til  physical  <'Xiiiiiiiiiilii>ii  has  hwii  ;;ivi'ii  f,'rcat 
iiniH'tus  hy  tlu-  passa^'c  of  tin'  various  cmiiloyors'  liahility 
I.  ts.  This  idea  has  always  hivii  vioh'iilly  ojiixiscd  hy 
he  iiiiioiis.  partly,  it  would  scnii,  iH-caiisc  tlu'y  iniscim- 
inii'  its  piuposi'.  This  piirposi'  is  not  ahiiu'  to  diiniiiate 
iii'ii  who  air  not  tit  to  work,  hut — just  as  important — 
•"  plate*  tluMU  in  jiositions  where  there  will  he  the  greatest 
-:ifety  to  themselves  and  to  their  fellow  workers. 

To  some  extent  this  is  done  already;  railroads,  fur 
example,  make  sure  that  their  enginemen  are  not  color 
blind.  A  <reneral  and  minute  physical  examination  nuiy 
not  he  feasihie  or  iiltoirether  desirable,  hut  in  certain 
lines  of  work  it  i>  to  the  advantage  of  both  parties  that 
the  conditions  of  a  man's  licart.  Iunj.'s,  etc.,  he  deter- 
mined before  jrivinu'  liim  a  job  that  will  work  especially 
i^'ainst  his  particular  weakness  or  ailment. 

.\nnouncement  was  made  on  Ai)r.  2.S  that  tlic  Baltimore 
&  Ohio  R.I?,  had  under  consideration  a  plan  for  the 
physical  examination  of  all  candidates  for  employment 
with  that  company.  The  requirements  will  be  similar  to 
those  exacted  of  applicants  for  service  with  the  United 
States  Government. 

Better  than  a  single  examination!  is  jjeriodical  exam- 
ination by  a  i)hvsician  employed  either  whole  or  part  time 
by  the  employer.  This  idea  is  not  especially  novel ;  it 
has  been  known  in  Enrope  for  many  years.  The  neces- 
sity for  machine  in.spections  and  repairs  is  unquestioned. 
Is  it  not  just  as  important  to  maintain  in  good  con- 
dition the  operators  of  machinery? 

THe  ]L©"w  Costt  of  Buanldlnirag 

A  remarkable  illustration  of  tiie  low  cost  of  building 
at  the  present  time  is  afforded  by  the  situation  in  the 
Supervising  Architect's  Office  at  Washington.  Congre.s- 
sional  appropriations  provide,  as  is  well  known,  a  speci- 
fied sum  for  each  public  building  included  in  the  sundry 
civil  appropriation  bill.  The  Supervising  Architect's 
Office  jirepares  j)lans  for  each  building  on  the  basis  of  this 
appropriation.  When  bids  are  invited  for  the  construc- 
tion, however,  it  has  happened  recently  in  several  cases 
that  the  bids  have  ranged  so  far  below  the  architects'  esti- 
mates that  it  has  been  deemed  best  to  withdraw  the  plans 
and  specifications,  and  revise  them  to  provide  a  slightly 
more  expensive  building. 

Of  course,  if  the  work  were  being  done  l)y  a  private  in- 
dividual or  for  a  corporation  managed  on  a  business  basis, 
the  contracts  for  the  building  woidd  be  let  at  the  lower 
'  ost  and  a  certain  amount  of  money  would  be  saved.  In 
-'overnment  work,  however,  if  an  appropriation  is  made 
lor  a  post  office  in  a  town  the  citizens  of  the  town  and 
their  representative  in  Congress  are  likely  to  make  vigor- 
ous protest  if  the  building  erected  cost.s  materially  less 
than  the  appropriation  made  for  it. 


This  raises  the  (piostion,  of  course,  whether  CongrcKH 
should  nr)t  make  its  [(rovision  for  public-building  erection 
on  the  basis  of  the  size  and  capacity  of  building  needed 
rather  than  by  the  ajipropriation  of  a  lum|)  sum  for  the 
cost.  It  also  raises  the  further  (picstion  wlu-ther,  if  the 
government  were  run  on  a  business  basis,  the  money  spent 
in  building  post  ollices  and  custom  houses  would  not  be 
spent  wiu're  the  [)ost-ollice  authorities  and  the  Treasiiry- 
Department  authorities  advised  the  need  was  greatest,  in- 
stead of  distributing  the  ap|»ro|)riation  according  to  the 
relative  log-rolling  ability  of  the  congressmen.  But  that 
is  another  storv. 


A  Bs"oa<dl  Stmrvey  of  EEaf^iiaeeirnirag 

We  have  already  noted  as  a  matter  of  news,  Apr.  20, 
1915,  the  fact  that  the  Carnegie  Foundation  for  the  Ad- 
vancement of  Teaching,  witli  seven  American  engineering 
societies  and  the  (General  Education  Board  (Rockefeller 
Foundation),  has  undertaken  a  comprehensive  study  of 
American  engineering  education  and  has  sent  out  a  list  of 
questions  to  members  in  an  endeavor  to  secure  a  wide  and 
representative  expression  of  fact  and  opinion  from  the 
])rofession — whose  members  are  lavish  with  criticisms  of 
the  results  now  secured  in  our  technical  schools.  The 
ideas  of  any  practicing  engineer  in  the  country  will  be 
welcomed,  and  for  the  benefit  of  that  considerable  percent- 
age of  men  who  are  not  members  of  the  cooperating  socie- 
ties the  list  of  questions  is  here  reprinted.  Answers  should 
be  sent  to  C.  R.  ^lann,  Carnegie  Foundation,  576  Fifth 
Ave.,  New  York  City.  Those  replying  are  asked  to  keep 
each  answer  to  75  words  or  less,  and  to  give  their  names 
and  addresses. 

1.  What  are  the  particular  points  at  which  the  work  of 
the   enKineerins   schools   is   effective   and   successful? 

2.  What  are  the  particular  points  at  which  the  work  of 
the  engineering  schools  is  least   effective  and  .successful? 

3.  What  specific  experiences  illustrate  the  conclusions 
expressed  in  your  answers  to  tiuestions  1   and  2? 

4.  What  are  the  most  important  factors  in  determining 
probable    success    or    failure    in    engineering? 

5.  When  examining  a  candidate  for  a  prospective  job, 
what  sort  of  information  is  best  calculated  to  assist  in  judg- 
ing his  fitness  and   probable  success?     Give  samples. 

6.  What  sort  of  work,  what  specific  jobs,  what  kind  of 
experiences  are  most  effective  in  testing  a  man  for  fitness 
and  probable  success  in  engineering?     Give  samples. 

7.  Have  you  ever  found  a  knowledge  of  either  French. 
German   or  Spanish  essential  to  your  professional   career? 

S.  Should  a  reading  knowledge  of  one  of  the  modern  lan- 
guages be  required  of  every  engineer?     Why? 

9.  Make  specific  suggestions  for  the  improvement  and 
strengthening    of    engineering   schools. 

A  word  may  be  pertinent  as  to  the'scope  and  method 
of  the  Carnegie  Foundation's  study.  Other  questions 
are  being  submitted  to  teachers  of  engineering  and  a  close 
fir.st-hand  .'^tudy  is  being  made  of  methods  and  results  in 
the  various  technical  schools  of  the  country.  Practical 
tests  for  engineering  aptitudes  are  being  tried  out.  The 
result,. it  is  expected,  will  be  a  mass  of  information  which 
will  yield  .some  concrete  conclusions  on  the  best  aims  for 
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engineering  courses,  on  the  best  methods  of  selecting 
apt  candidates,  on  better  foundation  training  and  on  the 
organization  and  equipment  needed.  The  Foundation 
hopes  that  markedly  successful  efforts  in  various  lines  can 
thus  be  pointed  ovit  and  the  elements  of  their  success  an- 
alyzed so  that  they  may  be  made  available  for  any  school 
desirous  of  giving  an  engineering  training  the  best  possible 
under  its  local  conditions. 


"Woiplr^s  ^ss©casi.<ta©Ea  JFIsadl 

From  time  to  time  the  American  Water  Works  Associa- 
tion tries  to  find  itself.  It  made  the  attempt  at  its  annual 
meeting  at  Cincinnati  last  week. 

In  the  thirty-five  years  of  its  existence  the  Association 
has  several  times  lost  about  all  of  its  psychic  self  that 
it  had  previously  found.  With  that  loss  went  membership, 
financial  strength,  and  prestige  as  an  assotiation.  By  ar- 
duous work  on  the  part  of  a  few  the  Association  has  recent- 
ly forged  ahead.  It  now  has  a  much  larger  membership 
than  ever  before;  it  is  financially  sound  at  present  and 
may  remain  so  if  it  does  not  become  over-ambitious ;  it 
has  established  a  useful  quarterly  Journal;  it  is  rapidly 
forming  geographical  and  terhnical  sections;  it  has  done 
much  good  committee  work  of  late,  although  it  is  slow- 
ing up  in  that  field ;  through  the  Water- Works  ^fanufac- 
turers'  Association,  the  associate  members  have  been 
put  on  a  dignified  and  useful  footing. 

Notwithstanding  all  this  gain,  the  Association  has 
not  yet  wholly  found  itself.  It  has  cast  off  much  of  the 
levity  and  all  of  the  semi-official  sanction  of  dissipation 
which  so  nearly  wrecked  it  at  the  age  of  twenty-one.  It 
has  abandoned  the  financial  looseness  and  happy-go-lucky 
customs  wliich  sapped  its  strength  at  from  twenty-five  to 
thirty  years  of  age.  But  it  has  not  yet  decided  whether  it 
wants  to  be  a  united  brotherhood  of  water-works  superin- 
tendents or  a  technical  society. 

Many  of  the  members  appear  to  feel  that  in  adopting 
more  businesslike  methods  of  electing  officers  and  in  cur- 
tailing the  frolic  of  choosing  the  next  meeting  place  they 
liave  lost  some  of  their  vested  rights.  ^lany,  too,  seem 
inclined  to  resent  the  filling  of  .so  many  of  the  offices  of  the 
Association  with  engineers  and  other  technical  men — 
forgetting  that  much,  if  not  most,  of  the  recent  growth 
of  the  Association  is  due  to  the  consulting  engineers, 
chemist.s  and  bacteriologists. 

Perhaps  the  greatest  danger  ia'.mediately  ahead  of 
the  Association  is  over-amhitious  att.ir.pts  at  cxpansiin. 
At  the  worst  of  its  second  period  of  financial  straits  there 
was  a  strong  demand  for  the  establishment  tf  pcrnibUWit 
licadquartcrs  and  a  well-paid  fnll-tiiiic  secretary.  Then, 
as  now,  these  things  are  financially  impracticable. 

Another  aiiil)iti()ii  that  seems  unlikely  of  realization 
for  a  considerable  i)eriod  is  the  absorption  or  affiliation 
of  all  tliu  other  water-works  associations  of  the  country. 
f?(!foro  the  American  Water  Works  Association  can  attain 
this  oljjcct  it  must  find  itself.  The  rival  which  it  has  at 
last  outdistanced  in  nieniberslii|)  found  itself  long  ago. 
The  New  England  Water  Works  Association  has  no  un- 
certainty as  to  whether  it  is  a  fraternal  or  a  technical 
organization.  It  knows  that  it  cot:. bines  in  one  many 
of  the  best  featurcH  of  both,     ft  knows  how  to  give?  honors 


to,  and  how  to  get  work  from,  both  the  "practical" 
superintendent  and  the  professional  man. 

It  seems  necessary  to  say  that  many  who  keyed  them- 
selves up  to  the  high  note  of  cooperation  in  a  single  great 
water-works  association  sounded  in  President  Earl's  open- 
ing address  at  the  Cincinnati  convention  last  week,  lost 
hope  for  an  early  realization  of  that  ideal  as  the  conven- 
tion went  on.  Besides  murmurs  of  discontent,  the  pro- 
ceedings dragged.  Neither  the  profession  nor  the  "prac- 
tical" men  were  up  to  their  previous  level  in  the  com- 
mittee reports  and  the  discussion  of  papers. 

It  seems  necessary  also  to  say  that  unless  the  American 
Water  Works  Association  finds  itself  it  may  find,  instead, 
that  it  has  lost  many  of  its  ablest  and  hardest-working 
members — as  it  came  so  near  doing  a  few  years  ago. 
Then  there  would  still  be  two  national  water-works  asso- 
ciations, but  they  would  be  farther  apart  than  now  in 
aim  and  in  membersiiip. 

Go  to  it  then !  Fincl  yourself,  American  Water  Works 
Association !  It  will  be  well  worth  while — even  though 
the  New  England  Water  Works  Association  persistently 
refuses  to  be  more  than  a  sister. 


A  root-and-branch  policy  for  meeting  the  expenses  of 
operation,  maintenance  and  depreciation  of  the  water- 
works of  Fargo,  N.  D.,  was  adopted  on  Apr.  6,  1915,  by 
an  initiative  ordinance  vote  of  873  to  5.54.  In  brief,  the 
ordinance  provides  that  the  cost  of  water-service  for  ex- 
tinguishing fires  and  for  all  other  public  purposes  shall 
be  met  by  the  proceeds  of  a  uniform  tax  levy ;  that  the 
public  and  private  water  rates  shall  be  sufficient  to  meet 
depreciation ;  that  the  hydrant  rentals  and  rates  to  pri- 
vate consumers  shall  be  paid  into  a  water-works  fund  and 
then  appropriated  from  that  fund  for  operation,  main- 
tenance and  depreciation;  and  that  the  depreciation  fund 
may  be  used  for  extensions  and  improvements  and  charged 
to  capital  account,  or  else  may  be  invested  and  the  income 
added  to  the  depreciation  fund,  but  that  in  no  case  shall 
the  depreciation  fund  be  used  except  as  just  stated. 

All  this  is  as  rational  as  it  is  rare  for  a  municipal  water- 
works— although  a  number  of  such  works  aim  to  follow 
the  same  general  principles  as  are  laid  down  in  the  ordi- 
nance in  mandatory  form. 

The  detailed  method  for  determining  hydrant  rentals 
})rescribed  in  the  ordinance  is  not  as  rational  as  the  main 
])rinciples  already  outlined.  Minimum  hydrant  rates 
varying  with  pressure  are  stipulated  for  water  used  to 
extinguish  fires.  To  these  are  to  be  added  $30  per  hy- 
drant for  water  supplied  for  all  other  purposes  at  a  pres- 
sure of  not  less  than  40  lb.  per  sq.in.,  $3  per  hydrant 
(with  meter  attached)  for  the  private  use  of  water  from 
fire  hydrants,  and  $5  i)er  hydrant  for  the  use  of  water  for 
public  construction  ])urposes  (with  or  without  meters). 
Three  rates  for  fire  protection  are  named :  $34  per  hy- 
drant if  a  i)ressure  of  50  lb.  or  less  is  reijuired;  $3(5  for 
a  pressure  of  51  to  75  lb.;  and  $tS  for  a  ])rossure  of  7(> 
to  100  lb.  From  the  wording  of  the  ordinance  and  from 
discussion  in  tho  local  press  it  appears  that  the  tluve 
clas-ses  of  pressure  are  what  may  bo  termed  eonjoi'tura! 
rather  than  to])ographicnl ;  or  more  plainly,  that  the  city 
authorities  had  not  decided  when  the  ordinanci«  was 
drafted     whiil     pressure     would     tiiially     I'c     maintained 
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throughout  the  city,  and  that  the  fire  intere.-^ts  wanted  a 
high  pressure,  at  no  cliarge  to  the  fire  department,  while 
the  water-works  interests  were  determined  that  whatever 
pressure  was  maintained  the  fire  department,  or  at  least 
the  city  as  a  whole,  should  bear  the  expense.  The  net 
effect  of  the  apparently  comjilex  hydrant  rates  is  that  for 
fire  protection  and  all  other  public  uses,  including  the 
right  to  draw  water  by  meter  from  fire  hydrants,  the  tax 
levy  of  Fargo  must  hereafter  include  a  total  of  at  least 
$52,  or  $64,  or  $76  for  every  fire  hydrant  in  the  city, 
dependent  upon  just  what  pressure  the  city  finally  decides 
to  maintain. 

The  ordinance  does  not  indicate,  nor  have  we  any  in- 
formation to  show,  what  means  except  relative  pressure 
were  employed  to  determine  the  unit  hydrant  rentals 
named,  nor  what,  if  any.  attempt  was  made  to  reach  an 
economic  or  just  apportionment  of  the  cost  of  the  whole 
water-works  service  between  the  put)lie  as  a  great  whole- 
sale consumer  and  the  aggregate  of  the  private  consumers. 
One  significant  fact  stands  out.  It  is  that  a  clean-cut 
fight  was  made  between  those  who  advocated  ( 1 )  forcing 
the  private  water  consumer  to  stand  the  whole  expense  of 
the  water- works  (and  perhaps  contribute  to  the  expense 
of  other  city  departments  as  well)  and  (2)  making  the 


city  HH  a  whole  pay  for  water  uwed 
for  fire  |)roti'clioii,  public  buildingH, 
newer  fltiNliing,  park  and  street 
Kprinkling,  I'Ic.  We  arc  glad  to  un- 
iiDiiiicc  that  till!  fair  and  buKincHH- 
likc  plan  (if  dividing  the  burden  be- 
tween public  and  private  conHuinerK 
according  to  their  respective  de- 
mands  won   the  day. 

.\no)li<'r  righleous  primiiilc  that 
jirevailed  was  the  establisbnienl  of  a 
.M'pai'ate  and  inviolatx'  (lc|)reciation 
I'uikI — as  we  hojie  it  will  prove  to  be 
in  fact  as  well  as  by  ordinance.  Thus 
far,  the  com])aratively  few  cities  that 
have  set  up  carefully  devi.sed  depre- 
(  in  I  ion  f  mills  have  done  it  as  a  mere 
matter  of  bookkeeping.  It  is  true 
that  many  cities  do  put  more  or  less 
of  their  water-works  income  into  ex- 
tensions and  improvements,  but  gen- 
erally this  is  done  in  hit-or-miss 
fashion  Avith  little  idea  of  providing 
against  depreciation  or  maintaining 
the  value  of  physical  plant  up  to  the 
liabilities  carried  for  it. 

At  Fargo  the  depreciation  allow- 
ances are  not  to  be  of  the  hit-or-miss 
kind.  The  ordinance  ])rovides  (1) 
that  a  depreciation  fund  shall  be 
started  when  the  water-works  com- 
missioner, "after  investigation  and 
consultation  with  the  city  engi- 
neers,* shall  determine  that  such  de- 
])reciation  account  can  be  reasonably 
required,"  and  (2)  that  "proper  and 
adecjuate  rates  of  depreciation  of  the 
several  clas.ses"  of  water-works  ])rop- 
erty  shall  be  determined  by  a  board 
consisting  of  the  two  officials  named, 
the  superintendent  of  filtration  and 
the  chief  engineer  of  the  water-works  power  jjlant.  The 
depreciation  rates  must  be  sufficient  to  keep  the  water- 
works, over  and  above  maintenance,  "in  a  state  of  effi- 
ciency corresponding  to  the  progress  of  such  water  utili- 
ties generally." 

The  case  we  have  reviewed  is  of  more  tiian  usual  inter- 
est l)ecause  Fargo  is  under  commission  government.  The 
majority  of  the  commission  of  five  refused  to  pass  the 
ordinance  under  consideration.  It  was  su])ported  bv  the 
member  of  the  commission  in  direct  charge  of  the  water- 
works, R.  B.  Blakemore,  and  at  the  same  election  he  was 
reelected  to  the  commission  by  a  vote  of  1130,  compared 
with  7;53  for  the  next  highest  candidate. 

In  the  hot  public  campaign  for  the  immediate  adop- 
tion of  the  initiative  ordinance  the  Fargo  Courier-Xnrs 
published  two  cartoons  under  the  heading  "Political 
Advertising,"  which  contain  so  many  good  points 
anent  preying  uj)on  water-works  funds  and  the  difficul- 
ties which  may  beset  a  water-works  commissioner  under 
the  commission  plan  of  city  government  that  we  reproduce 
the  cartoons. 


•The  office  of  city  enpineer  Is  now  held  hy  F.  L.  Anders, 
to  whom  we  are  indebted  for  a  copy  of  the  ordinance  here 
discussed  and   other  related   matter. 
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Bea"^er  JRIveip  Star^©  Taiafi^ 

Sir — ;The  writer  was  somewhat  amused  by  the  article 
in  your  issue  of  Apr.  8  on  "Results  with  a  Novel  Surge 
Tank,"  for  the  idea  there  employed  is  more  precisely 
embodied  in  the  so-called  ''Johnson  Differential  Regula- 
tor," as  exemplified  in  the  largest  two  surge  tanks  in 
America — that  of  the  Ontario  Power  Co.,  at  Niagara 
Falls,  and  that  of  the  Salmon  River  Power  Co.,  at  Altmar, 
N.  Y.  (the  latter  described  as  a  structure  in  Exgi- 
XEEKiXG  News,  July  16,  1914).  This  design  is  cov- 
ered by  basic  patents  applied  for  seven  or  eight  years  ago. 
There  is  no  need  of  so  crudely  employing  the  differential 
device,  since  the  theory'  has  been  carefully  presented  in 
papers  before  the  American  Societies  of  Mechanical  and 
Civil  Engineers. 

R.  I).  Joirxsox, 
R.  D.  Johnson  &  P.  Wahlman. 

60  Wall  St.,  New  York  City,  Apr.  30,  1915. 


Sir — Tlie  accompanying  clipping  was  taken  from  the 
Louisville  Courier  Journal  of  Apr.  26: 

GOVERXMKNT  EXGIXEER  TO  TAJIE  PAXTHER  CREEK 
Owensboro,  Ky.,  April  2r>. —  (Special.) — Mayor  J.  H.  Hick- 
man has  returned  from  Washington,  where,  with  the  assist- 
ance of  Senator  James,  he  secured  assurance  from  the  recla- 
mation department  that  an  enKint-er  would  be  sent  to  Owens- 
boro on  May  1  to  take  charge  of  the  work  of  straightening 
Panther  Creek,  which  flows  through  thousands  of  acres  of 
valuable  farming  land.  The  cost  will  be  borne  by  the  land- 
owners affected,  and  will  amount  to  about  half  a  million 
dollars  in  the  aggregate.  Panther  Creek  overflows  two  or 
three  times  each  year,  ruining  crops,  and  by  straightening 
it  and  building  levees,  this  trouble  will  be  avoided  in  the 
future. 

Tlic!  writer  became  interested  in  the  Panther  Creek 
project  several  years  ago,  made  several  trii)s  to  Owens- 
boro and  (lid  some  missionary  work.  The  landowners 
were  very  much  interested  until  it  was  rumored  that  the 
Government  migiit  be  induced  to  do  the  preliminary 
work,  when  corres])()ii(lcii<c  erased  al)ruptly. 

We  are  told  tliat  the  various  engineering  l)uix>aiis 
iiiidcr  the  PY-dcral  ({overnnient  exist  for  educational 
l)uri)()scs  and  not  to  compete  with  engineers  in  private 
l)ra<ti(c.  The  writer  lias  tried  to  get  infonnation  from 
the  drainage  dei)artment  on  several  occasions  but  has 
never  succeeded  in  getting  any.  If  the  Federal  Govern- 
ni(!nt  had  its  engineers  study  the  various  ])n)blems  that 
engineers  in  piisate  i)ractiee  have  not  the  means  to  study 
and  then  published  this  infonnation  for  distril)ution, 
the  profession  would  be  bencfiteil   instead  of  injureil. 

The  Government  cannot  handle  all  engineering  work 
without  greatly  increasing  its  force,  hut  it  can  do  and 
rlooH  a  gr(;nt  deal  of  work  which  it  takes  out  of  the  hands 
uf  competent  men  in  |)rivate  practice.  Usually,  the 
choice  proji!cts  are  taken.  A.side  from  the  injustice  to 
engineers,  the  injustice  extends  to  all   nut   interested   in 
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the  specially  favored  projects.  A  drainage  district  is 
just  as  surely  a  corporation  as  the  L.  &  N.  Ry.,  but  we 
have  not  heard  that  the  Government  has  ever  sent  a 
lawyer  to  Kentucky  to  take  charge  of  the  legal  work 
of  that  or  any  other  corporation. 

The  writer  is  very  much  opposed  to  the  handling  of 
any  engineering  work  by  the  Federal  Government  engi- 
neers, excepting  experimental  and  research  work.  This 
may  be  a  prejudiced  view  of  the  matter,  but  all  engineers 
will  surely  agree  that  when  the  Government  does  engi- 
neering work  a  charge  should  be  made  for  the  work  not 
less  than  the  work  would  have  cost  if  done  by  engineers 
in  private  practice. 

S.  F.  Crecelius. 

Louisville,  Ky..  Apr.  27,  1915. 


Sir — The  law  giving  the  Maryland  State  Department 
of  Health  wide  powers  of  supervision  over  water-supply 
and  sewerage  facilities  has  been  declared  constitutional 
by  the  Court  of  Appeals,  the  highest  court  in  the  state. 

The  feature  of  this  law  allowing  the  Department  of 
Health  to  require  the  installation  of  water-supply  and  sew- 
erage systems,  and  that  imposing  the  duty  of  raising  funds 
for  this  purpose  upon  municipal  officials,  were  contested 
b)'  the  County  Commissioners  of  Baltimore  County,  who 
had  been  ordered  to  provide  sewerage  systems  for  several 
sections  of  that  county.  The  Circuit  Court  of  Baltimore 
County  declared  the  state  law  unconstitutional  as  to  the 
features  mentioned,  but  the  decision  was  reversed  by  the 
Court  of  Appeals.  This  court  decided  that  it  was  within 
the  police  power  of  the  state,  and  it  Avas  the  duty  of  the 
State  Board  of  Health,  to  require  the  establishment  of 
water-supply  and  sewerage  systems  wherever  their  absence 
M-as  a  menace  to  the  public  health;  it  further  decided  that 
it  was  the  duty  of  the  municipal  authorities  to  raise  funds 
for  this  purpose  when  so  ordered,  and  that  it  lay  within 
their  ])ower  to  raise  such  funds  by  taxation,  the  assessment 
of  benelits,  or  by  the  issuance  of  bonds  up  to  2%  of  the 
taxal)Ie  basis  of  the  county  or  municipality  without  special 
legislative  enactment  or  a  popular  referendum. 

Since  the  passage  of  the  act  in  April,  191  f.  much  prog- 
ress has  been  made  toward  the  establishment  of  better  sani- 
tary conditions  in  Maryland.  The  Legislature  meets  only 
once  in  two  years,  and  in  a  number  of  instances  muui- 
cij)alities  have  re(]uested  an  order  from  the  Department 
of  Health  to  enable  them  to  proceed  without  delay  in  pro- 
viding water-supply  and  sewerage  iinprovoments  that  were 
lire.-^sing. 

The  following  orders  for  water-supi)!y  and  sewerage 
construction  hav('  been  issued  by  the  State  Department 
of  Healtii  within  the  past  year: 

Chestertown — New  source  of  water-supply  and  proper 
storage    facllltloH. 

\V»>«tt<rni>oit-  -I'urlllcntlon  of  supply  and  proper  storage 
fnclIlHos 


Miiv  50.    l!il.-. 
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riTrvvllli-    Water   «'<>. — rniiNtriiotlini    of    piirlM<'u(li>ii    worUM, 

CrlHtli'lil    -Si'Wi'r    ccitiHtriirlloii. 

KriiMtliiirK- — KxtriiHlon    of    ni-wcrikKA    iiyntom. 

I<iiltlni«rr  t'oiinly  ('iiiinIiik'IIiiii  of  iicworuK"  8y»trin  anil 
(rtMitini'iit    wiirkH  at    ArlliiKtoii    itml   OoviinH, 

MoiitKoiinTy  County — CoiinI  ruction  of  ««iw<<ru»{<>  My»tcin 
ind   tri'iitinrnt   workn   for   I.ltllo    KiiIIh   Hrook   tlriilniiK«   urea. 

Untlor  tlu>  stalf  law  no  \vat('r-su|)itl\  or  scweriigo  coii- 
stniftion  work  can  1h>  done  witlioul  (In-  approval  of  plans 
an«l  spi'cilicatioiis  hy  tlic  Dopartim-iit  of  llcaltli  and  tlic 
nccipt  of  a  permit  tluTcfor.  Diirinj:  tlic  lirst  year  of  llic 
jH'iation  of  tliis  law,  tMidin;,'  April.  I!)ir>,  i>'.\  permits  for 
water-supply  constnution  and  IS  p<'iinils  for  scw»'raj;i! 
ronstnirtioii  have  luvn  issued. 

IfmiKitT  H.  Moijsi;, 
Chief  Knj,'ineer,  Maryland  Department  of  Health. 
Ikltimore.  Md..  Mav  l.'l'.n:.. 


Repanriira^    BrncR    Fsiveinitieiriifis 
after  Stlireet  lExsicavatlioiras 

Sir — In  Cleveland,  with  its  ])repon(leratiiig  mileage 
of  brick  streets,  it  has  been  necessary  to  work  out  careful 
methods  for  the  replacement  of  brick  ])aving  that  has  been 
disturbed.  We  pride  ourselves  on  patching  these  brick 
pavements  so  that  their  strength  is  unimpaired  and,  in 
many  instances,  so  that  the  patcli  canjiot  be  noticed  with 
casual  inspection. 

Our  first  precaution  is  to  have  the  city  relay  all  of 
the  disturbed  pavement.  Public-service  corporations  and 
other  private  concerns  are  permitted  to  make  openings  in 
pavements  upon  filing  proper  ap])lication.  With  this  ap- 
plication must  come  a  deposit  sufficient  to  cover  the  cost 
of  replacing  the  pavement.  The  city  inspects  the  methods 
of  excavation  and  dictates  the  methods  of  backfilling,  but 
when  it  comes  to  the  actual  repaving  none  but  the  em- 
ployees of  my  department  are  entrusted  to  do  the  work. 
The  cost  is  deducted  from  the  deposit,  and  the  balance, 
if  any,  is  returned  to  the  party  making  the  excavation. 

I  am  a  firm  believer  in  the  policy  of  compelling  the  re- 
turn of  all  excavated  earth  to  the  trench.  Only  in  case 
of  rock  excavation  would  I  make  an  exception.  It  may 
be  argued  that  the  pipe  or  conduit  takes  up  a  certain 
amount  of  space  and  therefore  a  corresponding  volume 
of  earth  may  be  left  out  of  the  trench.  But  my  exper- 
ience shows  that,  l)y  tamping,  more  earth  can  always  be 
returned  to  a  trench  than  was  removed  from  it,  and  the 
practice  of  requiring  it  all  to  be  returned  leaves  no  pre- 
text for  spongy  backfills,  whicli  are  a  dangerous  menace 
to  the  security  of  any  i)avement. 

In  replacing  a  brick  pavement  over  a  trench,  we  adhere 
closely  to  the  original  specifications  used  in  constructing 
the  pavement,  leveling  the  subgrade  and  laying,  success- 
ively, the  concrete  base,  the  sand  cushion  and  the  brick. 

The  joint  of  the  coni])]etcd  patch  with  the  original  pave- 
ment must  be  in  the  original  serrated  pattern.  In  making 
the  cut  through  the  pavement,  alternate  bricks  will  some- 
times be  broken  in  the  middle,  leaving  a  series  of  broken 
bricks  along  the  edge  of  the  cut.  These  half  bricks  must 
be  "toothed"  out  with  a  chisel.  For  this  we  use  a  chisel 
al)out  18  in.  long.  It  is  then  possible  to  break  joints  in 
patching.  A  patch  which  does  not  dovetail  into  the  orig- 
inal pavement,  but  leaves  a  long  straight  longitudinal 
joint  between  patch  and  pavement,  cannot  be  too  strongly 
condemned. 


I  may  ii'niark  here  ibal  a  Inn^'-liaiidlcd  cJiiMd  is  the  bent 
instnimcnt  to  use  in  making  the  original  cut  in  a  pave- 
ment. After  an  opening  has  been  broken  with  a  maul, 
I  lie  chisel  can  be  used  to  cut  and  ))ry  out  each  brick  sep- 
arately, making  a  (leaner  opening  and  facilitating  the 
patchei's   job. 

Matching  i)rick  for  the  jiatch  is  an  important  niatt(.-r. 
If  the  rolor  and  si/.e  coincide  witli  the  original  pavement, 
the  patch  will  be  scarcely  notici'aiile.  The  brick  should 
be  carefidly  measured  in  matciiing  for  size.  Where  the 
new  brick  are  thicker  than  the  old  ones  good  joints  are 
impossible. 

The  pro|)cr  cnni])a<tiiig  of  flic  sand  cushion  presents  a 
ditlicidty  that  is  nut  rinind  in  new  work.  Sand  is  prob- 
al)ly  lost  from  the  original  cushion  during  excavation, 
no  it  is  neces.sary  not  only  to  compress  the  new  sand 
cushion  in  nuiking  the  repair,  Imt  to  force  it  laterally  un- 
der the  edges  of  the  old  pavement.  For  this  purpose  we 
use  a  form  of  sand  rammer,  consisting  of  an  iron  handle 
(i  ft.  in  length,  witii  a  rectangnilar  head  turned  at  an  angle 
of  15°  from  the  line  of  the  handle.  This  compacts  the 
sand  at  the  edge  of  the  cut  and  an  ordinary  wooden  ram- 
mer or  a  narrow  liand  roller  does  the  same  service  for 
the  width  of  the  patch. 

({routing  must  l)e  done  with  care  and  exactness,  two 
to  four  applications  being  swept  into  the  joints  and  the 
brick  swept  clean  at  the  last  application.  Tlie  remaining 
part  of  the  task  is  precaution  against  disturbance  while 
the  grout  is  setting.  The  patch  should  be  covered  with  3 
in.  of  moist  sand  and  barricaded  for  a  period  of  ten  days 
or  two  weeks.  It  is  a  good  extra  precaution  to  barricade 
the  entire  street,  where  conditions  permit,  and  thus  avoid 
the  jar  of  passing  vehicles.  But  this  is  rarely  possible  on 
the  ordinary  bu.sy  street,  so  the  best  that  we  can  do  is  to 
keep  traffic  oH'  from  the  patch  during  tlie  period  of  set- 
ting. 

These  were  the  methods  used  in  replacing  over  42,000 
ft.  of  ])a\ement  last  year.  Our  department  deals  with 
many  kinds  of  pavements,  and  while  there  are  others  upon 
which  superficial  repairs  can  be  made  more  easily  and 
promptly,  there  is  none  in  which  the  original  strength  of 
the  pavement  is  more  fully  restored  than  in  a  brick  pave- 
ment where  there  is  due  care  in  the  workmanship  and  a 
careful  selection  of  materials. 

P.  J.   Mastersox. 
Superintendent  of  Street  Repairs. 

Cleveland,  Ohio,  Apr.  29,  1915. 


HOTES  AHD  QUEIRHIES 


In  the  article  on  the  new  railway  terminal  at  Denver,  Colo., 
published  in  our  issue  of  Apr.  1,  p.  630,  we  stated  that  the 
concrete  shelters  over  the  platform  were  to  be  built  by  the 
Unit  Construction  Co.,  of  St.  Louis.  AVe  have  since  been  in- 
formed that  the  work  will  be  done  by  the  Western  licensees 
of  this  company,  the  Van  Sant-Houphton  Co.,  of  San  Fran- 
cisco. 

In  our  description  of  the  Chicago  track-elevation  work 
of  the  Rock  Island  Lines,  described  in  "Engineering  News," 
Apr.  8,  1915,  we  stated  that  all  the  work  was  done  by  the 
railway  company  itself,  except  the  cement-gun  work  and 
the  heavy  steel  erection,  which  were  done  by  contract.  We 
have  since  learned  that  the  concrete  foundation  piles  were 
also  driven  by  contract,  the  contractor  being  the  Raymond 
Concrete    Pile    Co.,    of    New    York. 
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SosH&e    Me^*^   I^eas  aim  M.a.il  Jolimts 

The  splice-bar  type  of  rail  joint  is  almost  universal, 
but  there  are  numerous  modifications  in  its  details  and 
fastenings.  We  describe  below  three  special  forms  of 
bolted  splice-bar  joints  and  also  a  boltless  joint.  All  of 
these  are  in  service. 

TiiK  Bai.lou  Hail  Joint 

The  special  feature  is  a  very  long  nut,  the  main  por- 
tion having  an  extension  \vhose  outer  surface  is  tapered 


Nut  wiffi 

■hcpercri  \ 

immmmw 


fi6.1  ballou  joint 
Figs.  1  and  2 


Two  Xew  DEVEr.opMEXTy  IN'  Rail 
Joints 


and  fits  a  tapering  hole  in  the  splice  bar.  This  gives  a 
very  long  bearing  for  the  threaded  portion  of  the  bolt  and 
eliminates  the  trouble  due  to  wear  of  the  threaded  holes 
in  the  splice  bar,  which  can  be  remedied  only  by  applying 
a  new  bar.  It  is  stated  that  the  nut  lias  a  sufficiently 
tight  fit  in  the  bar  to  prevent  it  from  working  loose  even 
though  no  nut  lock  is  used,  wliilo  the  long  grip  on  the 


Sec+ion   cri-  Rail   End 
Fi<i.   ;>.     TiiK  .\iti!()TT   Si'i.K  i:   I5ai! 

liolt  rcihiccs  its  liability  to  stretch  iii  the  tiirwulcd  jjortion. 
Til  is  device,  sliown  in  Fig.  1,  is  supplied  l)y  the  Ballon 
Safety  Rail  Joint  Co..  of  Roanoke.   Va. 

TlIK    II  ATI!  KM)    I!  All.   JolN'T 

On  the  holts  are  placed  heavy  coiled  springs,  and  out- 
side of  those  is  a  long  bar  which  engages  ail  the  bolts 
again.Ht  which  tlie  nuts  take  a  bearing.  This  "vibration 
bar"  is  designed  to  ecpialize  j)re.ssure,  distributing  the 
stres.se.s  wliicli  come  upon  each  bolt,  and  thus  preventing 
the  fracture  of  bolts  ami  splice  bars  by  excessive  coiiceii- 
tratcd  load.  For  the  lighter  sizes  of  rails  plain  splice 
bars  and  L-shaped  vibration  bars  are  used,  as  sliown  in 
Fig.  2.  For  heavy  rails  the  splice  bar  has  a  heavy  ril)  on 
the  upper  eilge  (making  a  clianiiel-slia|)ed  bar)  and  a  Hat 
vibnitiuii  bar  is  ein|)loyi'd.     The  capacity  ol'  the  s|>riiigs  is 


more  than  sufficient  to  take  up  the  wear  and  elongation 
of  tlie  bolts.  This  joint  is  supplied  by  the  Hatfield 
Rail  Joint  Co.,  of  ilacon,  Ga. 

The  Abbott  Splice  Bak 

A  common  trouble  in  rail  joints  is  the  wear  and  cutting 
of  the  top  of  the  splice  bars  directly  under  the  ends  of  the 
rail  heads,  caused  by  the  motion  of  the  ends  of  the  mils. 
This  form  of  wear  results  frequently  in  the  fracture  of 
the  bar  at  its  center.  The  rail  motion  includes  vertical 
motion  due  to  passing  loads  and  longitudinal  motion  due 
to  rail  creeping  and  temperature  changes.  It  affects  the 
bar  in  three  ways :  It  destroys  the  hard  surface  or  rolled 
skin,  it  reduces  the  durability  of  the  metal  in  a  limited 
area  because  of  the  pounding  from  wheel  loads,  and  it 
makes  a  nick  or  cut  from  which  the  fracture  starts.  In 
Europe  it  has  been  common  practice  to  insert  washers 
and  shims  between  the  rail  head  and  the  worn  bar  at  this 
point,  and  special  devices  for  taking  up  this  wear  have 
been  invented. 

In  the  splice  bar  invented  and  patented  by  F.-  E.  Abbott. 
Inspecting  Engineer  of  the  Lackawanna  Steel  Co.,  Buf- 
falo, X.  Y.,  there  is  no  contact  with  the  rail  heads  at  the 
extreme  ends  of  the  rails.  As  shown  in  Fig.  3,  the  upper 
surface  of  the  bar  is  depressed  slightly,  the  depression 
at  the  center  being  about  %  in.  on  a  curved  length  of 
114  in-  The  metal  rolls  outward  slightly  as  a  lip  or  rib, 
so  that  the  full  cross-sectional  area  of  the  bar  is  retained 
at  the  depressed  center  portion. 

The  Wightmax  Boltless  Rail  Joixt 

A  boltless  rail  joint  in  wkich  the  fastening  or  grip 
of  the  parts  is  effected  by  an  arch  and  wedging  action  is 
a  departure  from  the  ordinary  type  of  joint  and  is  shown 
in  Fig.  4.  It  consists  of  a  pair  of  short  and  heavy  angle 
splice  bars  and  a  short  base  plate  of  channel  section.  The 
rails,  however,  do  not  rest  on  the  base  plate,  but  are  sup- 


'-This  space  is  open,  rai7  . 
is  unsuppor^d ar^  jbase 


Fio.  -1.    TlIK  WuiUTMAX  Boltless  Rail  Joint 

]iorted  entirely  by  the  bearing  of  their  heads  on  the  splice 
l)ars,  while  the  sliort  flanges  of  these  bars  have  a  bearing 
against  the  rit)s  or  Hanges  of  tlie  ba.se  plate.  A  single 
spike  is  put  through  each  splice  bar.  Studs  fitted  to  holes 
in  tlie  rails  and  bars  hold  tlu"  parts  in  place  and  limit  the 
expansion  movement. 

The  special  feature  of  the  joint  is  in  the  sliapc  of  the 
splice  bars:  The  top  bearing  .surface  is  slightly  cmwned 
longitudinally,  .so  that  the  rail  bearing  is  coiuentrated  at 
the  ends  of  the  rails  (this  being  the  very  opposite  of  the 
Abbott  joint,  noted  above)  ;  the  edge  id'  the  fiange  of  each 
bar  is  crowned  slightly  in  a  longitudinal  direction  .so  that 
lateral  |>i'essure  is  concentrated  at  the  middle  of  t!ie  bars 
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.111(1  liasc  plilh-;  llic  ImiIIiiiii  I'ik  c  nf  tin-  lliillirr  of  nicli 
liiir  ii*  rt'co.-t'd  so  that  imly  llic  end.-  of  tlic  liar  lia\c  a  lii-ar- 
m>;  (111  tlu'  rail  \n\sr. 

Any  ti'iidciuy  to  vcrtiial  or  lateral  dcllcctioii  under  load 
increase.-*  the  <;ri|i  and  ti;j;htiiess  of  the  j(»int.  Aiciirato 
linishinji  and  littiiifi  of  the  parts  is  neee.ssary.  hut  it  is 
lielieved  that  this  can  he  .><ecured  while  kee|)in;j  the  cost 
at  or  helow  that  of  n  holtcd  splice  joint.  'Phe  const  ruc- 
tion is  npplicahle  also  to  railway  fro-^'s.  This  rail  joint 
has  heen  used  on  l)oth  steam  and  electric  (interurlmii ) 
railways.  It  is  the  invention  of  M.  .1.  Wijihtnian.  of  Se- 
attle, Wash.,  and  is  heinjx  handled  hy  the  Railway  .\cces- 
sorii's  Co.,  the  consultini,'  eiijiineer  for  which  is  Hiram  J. 
."^lifer.  luiokery  BIdi:..  ("Iiicngo. 

r*: 
Wa(ter-"WorKs  Co-operatiomv* 

l!^     (iW)l!UK  (J.    H.VKLf 

The  fireat  purpo.se  which  organizations  like  the  Anier- 
ican  Water  Works  Association  are  aoconiplishing  is  a 
con.stantly  wider  and  more  effective  cooperation  in  the 
ditfusion  of  knowledjre  looking  to  the  inijirovenieiit  of 
tlie  water-works  practice  of  the  day.  The  more  men  who 
can  be  induced  to  cooperate  to  this  end,  the  better  will  be 
the  results. 

Other  water-works  associations,  more  or  less  local  in 
character,  hold  meetings  and  publish  valuable  papers  and 
rejHirts  which  this  association  could  profit  by,  and  these 
as.sociations  in  turn  could  profit  equally  by  the  jtapers 
and  reports  of  this  association. 

Very  few  water-works  officials  can  spare  the  time  or 
money  to  attend  several  conventions  each  year,  and  rela- 
tively few  can  belong  to  two  or  three  associations  and 
keep  up  with  their  papers  and  reports,  and  those  who 
have  special  experiences  or  ideas  of  value  cannot  spare  the 
time,  or  for  one  cause  or  another  do  not  care  to  repeat 
substantially  the  .same  paper  to  two  or  three  associations. 
When  standards  have  to  be  adoi)ted  or  any  general  move- 
ment is  in  progress  looking  to  the  interest  of  the  whole 
water-works  fraternity,  the  multijilication  of  unaffiliated 
as.sociations  causes  complication  and  delay. 

There  seems,  therefore,  to  be  e\ery  possible  reason  for 
the  union  of  all  of  the  water-works  associations  of  Amer- 
ica, with  as  many  local  branches,  conventions  and  head- 
quarters as  can  be  maintained,  l)ut  with  one  national 
annual  convention  and  one  common  publication  of  all 
papers  covering  new  matter  of  general  interest.  A  splen- 
did start  in  this  direction  has  been  made  through  the 
present  very  liberal  conditions  and  regulations  offered  by 
this  association  for  such  consolidations,  and  two  very 
desirable  connections  have  already  been  consummated, 
M-ith  a  third  in  ]irospect.  I  believe  that  the  best  interests 
of  all  water-works  associations  demand  that  this  move- 
ment be  continued  and  accelerated. 

A  national  water-works  association  that  included  every 
existing  organization  and  reached  every  water-works  in 
the  country  could  do  better  work,  and  it  could,  through 
its  larger  membership,  make  its  work  count  for  more  in 
the  obtaining  of  general  public  faith  and  cooperation  in 
its  standards  and  suggestions. 

The  progress  which  the  physical  side  of  water-works 

•The  larger  part  of  the  presidential  address  before  the 
American  Water  Works  Association,  Cincinnati,  Ohio.  May  11, 
1915. 

Chief  Engineer  Water  and  .Sewerage   Board,  New  Orleans, 
La. 


pnililcnis  has  made,  and  is  making,  Hpoaks  loudly  and 
truly  of  the  iinsellish  coiiperation  that  has  always  existcil 
and  still  exisLs  between  the  allied  professions  whost;  efforts 
arc  responsible  for  the  advance  which  by  its  very 
niomentuni  must  continue. 

'IMie  problem  which  would  be  given  the  best  eff(*rt  of 
your  minds  is  that  of  water  rates,  including  Hervice  con- 
nections and  the  mainlenance  of  both  the  serviceH  and  the 
meters  which  should  be  i)laced  on  every  one  of  them. 

The  monumental  rej)ort  that  Ww  Committee  on  the 
Taiiulation  of  Water  Kates  and  allied  comparative  dat^i 
suiimitted  to  the  convention  at  I'hiladcdphia  (in  l!)ll) 
reflects  the  greatest  credit  upon  the  [jersistence  and 
industry  of  the  chairman  and  tlio.sc;  members  of  the  com- 
mittee who  cooperated  with  him  in  its  preparation. 
Although  the  report  contains  information  of  the  highe.st 
value,  it  tends  maiidy  to  emjihasize  the  very  wide  diverg- 
ence of  practice  and  the  uncertainty  as  to  what  may  be 
considered  the  best  practice  in  many  of  the  matters  that 
il   covers. 

When  we  examine  in  detail  the  annual  reports  of  the 
water-works  of  the  country,  we  find  even  more  strongly 
marked  this  divergence  of  practice,  and  are  absolutely 
unable  to  make  any  .satisfactory  comparison  in  almost 
any  matter  pertaining  to  them. 

The  persistent  survival  of  flat  rates  for  water  and  the 
illogical  conditions  as  to  payment  or  non-payment  for 
fire  protection,  based  on  every  conceivable  measure  of 
probable  use  or  relative  influence,  are  the  main  obstacles 
to  any  ajjproach  to  better  conditions.  The  inherent  and 
ol)vious  inadaptability  of  existing  meter-rate  schemes 
to  deal  fairly  as  between  different  classes  of  consumers  is 
the  real  stnml)ling  block  in  the  way  of  the  universal  in- 
troduction of  meters  and  the  general  reconstruction  of 
water-  and  fire-service  rates. 

The  officials  of  many  cities  sec  the  necessity  of  universal 
metering  to  avoid  unnecessary  expenditures  in  extensions 
and  operation,  but  they  do  not  see  how  they  can  curtail 
consumption  and  maintain  the  necessary  revenue  without 
resorting  to  some  one  of  the  numerous  expedients  which 
are  variously  used  to  create  an  unfair  difference  in  favor 
of  one  or  the  other  of  their  various  clas.ses  of  consumers, 
becau.se  in  existing  rates  one  or  another  class  of  consumer 
has  been  paying  too  little  and  will  strenuously  oppose  an 
increase. 

The  committee's  tabulation  sliows  a  range  of  meter 
rates  of  from  5  to  50c.  per  1000  gal.  charged  to  small 
consumers  and  of  from  2  to  20c.  per  1000  gal.  charged 
to  large  consumers.  Even  at  50c.  it  is  quite  possible  that 
some  of  the  small  consumers  are  getting  more  service  than 
they  are  paying  for  and  certain  that  others  are  getting 
very  much  less.  Meantime,  every  flagrant  overcharge  of 
one  class  of  consumer  in  one  place  is  breeding  discontent, 
and  every  flagrant  undercharge  of  the  same  class  of  con- 
sumer in  another  place  is  encouraging  that  discontent, 
and  the  water-works  interests  are  being  ground  between 
the  millstones  of  these  discontents. 

It  is  fully  recognized  that  existing  laws,  contracts, 
cu.stoms  and  conditions  complicate  every  consideration 
of  a  rapid  or  revolutionary  change  in  any  given  case,  and 
that  not  only  each  class  of  consumer  whose  pocket  never 
would  be  touched  will  constitute  an  obstacle,  but  also 
that  those  who  would  be  benefited  will  be  suspicious  and 
slow  to  recognize  the  benefit  and  to  lend  their  cooperation. 
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For  this  reason,  great  educational  work  will  be  necessary 
and  the  approach  to  better  conditions  will  be  slow. 

The  greatest  opportunit}'  for  cooperation  today,  which 
is  before  the  various  water-works  associations,  lies  in  the 
commanding  position  which  would  be  held  by  a  short, 
clear,  comprehensible  declaration  of  the  general  j)rinciples 
that  should  govern  a  proi)er  division  of  the  necessary  total 
water  revenue,  as  between  the  taxpayer  and  the  water-rate 
payer,  and  as  between  the  various  water-rate  payers.  Such 
a  declaration  could  not  bring  all  rates  suddenly  to  the 
recommended  basis,  but  it  would  tend  to  harmonize 
general  public  sentiment. 

There  have  been  before  this  association  many  papers 
and  discussions  that  bear  upon  various  phases  of  this 
question,  and  there  is  a  well-estal)lished  practice  as  to 
the  determination  of  what  constitutes  efficient  service,  and 
as  to  how  to  arrive  at  a  reasonable  value.  There  is  no 
great  divergence  of  opinion  as  to  what  constitutes  opera- 
tion and  maintenance  expense,  or  capital  and  depreciation 
charges,  or  a  reasonable  profit  over  and  above  these.  It 
is  not,  therefore,  the  total  reveniie  which  should  be  secured, 
but  rather  how  it  should  be  divided  between  the  various 
classes  of  consumers,  including  the  taxpayer,  which  needs 
to  be  illuminated. 


Water  "WopMs  Assocasvtiioim 

The  thirty-fifth  annual  convention  of  the  American 
Water  Works  Association  was  held  at  Cincinnati,  Ohio, 
May  10  to  14.  About  ;550  active  members  were  in  at- 
tendance, besides  175  associate  members  and  their  repre- 
.sentatives  and  325  guests.  The  exhibits  were  many  and 
attractive.  Liberal  entertainment  was  provided  by  the 
local  committee  and  the  Water-Works  ilanufacturers' 
Association.  The  papers  were  numerous,  but  drew  out 
comparatively  little  discussion.  The  various  special  com- 
mittees on  technical  sul)jects  submitted  only  "progress" 
reports,  but  the  committee  collecting  statistics  on  water 
consumption  and  other  matters  published  valuable  data 
in  the  March  Journal. 

Cooperation  was  the  keynote  of  the  presidential  ad- 
dress by  (Jeorge  G.  Earl,  Chief  Engineer  of  the  Water 
and  Sewerage  Board  of  Xow  Orleans.  An  abstract  of 
the  address  appears  elsewliere  in  this  issue. 

Amendments  to  the  Cox.stitutiox 

A  year  ago  the  Association  adopted  a  new  constitution. 
In  order  to  break  away  from  the  electioneering,  oratory 
and  balloting  wliich  consumed  so  nuicii  of  the  time  of 
former  conventions,  the  new  constitution  provided  for 
nominations  by  letter  ballot,  followed  by  election  by  the 
same  means.  The  first  year's  experience  under  the  new 
plan  led  the  executive  committee  to  suggest  some  minor 
changes.  The  amendment  that  was  finally  adopted,  how- 
ever, was  one  proposed  by  Morris  I?.  Sherrerd,  of  Xewark, 
F.  W.  Cappelcn,  of  Minneapolis,  and  others.  Briefly,  it 
eliminates  nomination  by  letter  ballot  and  substitutes 
therefore  nomination  l)y  a  committee  of  five,  chosen  one 
each  from  and  i)y  five  geographical  districts,  the  choice  to 
be  made  by  the  members  attending  the  annual  convention 
from  each  district.  Additional  UDniinations  may  be 
made  by  any  25  mcnil)crs  of  tl\e  .Vssociation.  The  elec- 
tion will  l)e  l)y  ballot,  as  now.  The  live  geographical 
divisions   are:      (1)    New    England;    (2)    Middle;    (3) 


Southern;  (4)  Central;  (5)  the  remainder  of  the  United 
States  and  all  territory  oiit^side  the  United  States. 

The  nominating  committee  selected  at  Cincinnati  was 
as  follows:  Xew  England,  Robert  J.  Thomas,  Lowell, 
^lass. ;  iliddle,  Morris  R.  Sherrerd,  Xewark,  N.  J. ; 
Southern,  M.  L.  Worrel,  Meridian,  Miss. ;  "West  and 
the  Rest" — as  we  venture  to  christen  District  5 — H. 
Hymmen,  Berlin,  Ont. 

In  the  lengthy  discussion  over  this  amendment  the 
fact  was  brought  out  that  for  the  1915-16  officers  about 
200  nominating  and  600  election  ballots  were  cast,  out  of 
a  membership  of  1000  entitled  to  vote.*  One  or  two 
members  ex])ressed  a  strong  desire  to  return  to  the  old 
practice  of  electing  all  officers  on  the  convention  floor. 

Tlie  second  and  minor  amendment  to  the  constitution 
provided  that  the  incoming,  instead  of  the  outgoing,  exe- 
cutive committee  shall  appoint  the   Secretary-Editor. 

Xew  Officers  and  Next  Meeting  Place 

The  canvass  of  the  letter  ballot  showed  the  election  of 
the  following  officers :  President,  Nicholas  S.  Hill,  Jr., 
Consulting  Engineer,  New  York  City;  Vice-President, 
Leonard  Metcalf ,  Consulting  Engineer,  Boston,  Mass. ; 
Trustees,  Carleton  E.  Davis,  Chief  of  the  Bureau  of  Wa- 
ter. Philadelphia,  and  Charles  H.  Rust,  City  Engineer, 
Victoria,  B.  C. ;  Treasurer  (reelected)  James  M.  Caird, 
Consiiltiug  Chemist  and  Bacteriologist,  Troy,  N.  Y. 

The  practice  of  choosing  the  next  meeting  place  by  ora- 
tory and  ballot  on  the  convention  floor  was  retained  in 
the  constitution  adopted  in  1911,  but  at  the  suggestion 
of  President  Earl  the  oratory  was  limited  this  year  to 
three  minutes  per  speaker,  and  the  convention  had  the 
benefit  of  a  report  on  the  subject  by  Nicholas  S.  Hill, 
Jr.  The  ballot  stood:  Xew  York,  112;  St.  Louis,  94; 
Detroit,  33 ;  Richmond,  3 ;  Erie,  1 ;  total,  273.  It  may  be 
added  that  on  this  matter  the  associate  members  vote. 

Membership  and  Finance 

The  membership  of  all  grades  on  the  first  day  of  the 
convention  was  1147.  This  will  be  increased  about  a 
hundred  by  the  affiliation  of  the  Central  States  Water- 
Works  Association  as  a  section,  wdiich  was  voted  for 
during  the  convention.  The  Executive  Conmiittee  has 
approved  a  constitution  for  an  Ohio  section.  An  Illinois 
section  was  formed  a  few  months  ago  by  the  affiliation 
of  the  Illinois  Water-Supply  A.ssociation.  A  New  York 
section  was  formed  early  in  1914. 

John  Caulfield,  for  44  years  and  until  recently  con- 
nected with  the  water-works  of  St.  Paul,  Minn.,  was 
made  an  honorary  member. 

A  marked  improvement  in  the  financial  condition  of 
the  Association — which  has  been  desperate  in  times  now 
hajipily  past — was  disclosed  by  the  report  of  the  treasurer. 
The  balance  on  Mar.  31  was  $4268,  compared  with 
$10(1  \  a  year  earlier. 

Hepokts  ok  Si'KciAi,  Committees 
The  Committee  on  Standard  Fittings  for  Water  Meters 
reported  that  an  agreement  had  Ihh'ii  reached  on  lengths 
for  the  snmller  sizes  of  meters.  For  ^/^^-m.  meters  the 
length  from  end  to  end  of  spud  will  be  7%  in.,  subject 
to    possible    change    to    7^1;    '•••      For    •V|-in.    meters    the 

•It  Im  InliTcMtliiK  to  note  that  In  putting  tl>«>  now  plan  of 
nomination  Into  effect  for  the  first  tlini>  at  Clm-lnnatl,  the 
nonilnatlonH  were  niailo  by  1  r.  per.Monst  i>r  lews  In  at  lea.tt  threp 
of  the  five  KroiipH — but  the  notli-e  for  ^roiip-noinlnatlon  niect- 
Imkh   waM   neceHKHrlly   nhort. 
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li'ii;;tli  will  III'  ;i  111.  uihI   lor   I    m.  lurti'i^,    lO^Ji    in.      'I'hc 

Bri^'^L^s  .><tun(liii'(l  .strai^'lit  tiir(<iiil  lia.s  luni  luloptcii,  iisiii;; 

•  lit>  lu'xt  .'<i/.i>   lurjtiT   (linn    llic   size  of   the   iiictfr.     The 

iiiiuitliv   liujKN  to  siihiiiit  a   wiiltcii    report  next   scar. 

I'ai'Kks  .\\n  Dist  issioNs 

Till'  proirrani  listnl  .'?."»  |mp«'r.>i,  of  wliicli  1 1  were  priiilt'd 
in  tlio  .Maiili  Journal.  Only  a  few  of  tlic  papers  liroiifflit 
out  imu-li  (iiscussion.  least  of  :ill  those  printeil  in  aii- 
vnnee. 

After  a  wlioK"  afternoon's  projjrain  of  printeil-in-ad- 
vanei>  jmpers  had  iteen  ;.'oni»  tlironirh  in  .sliort  order,  .lolin 
\V.  Alvord,  of  Chieafjo.  siil)niitled  a  volunteer  jjajwr 
tiuit  .siivod  tlio  day.  He  reviewed  and  stronj^ly  objected 
to  a  recent  Now  York  State  Court  of  Ai)peals  decision 
in  whicli  the  court  ruled  out  from  reproduction  less  de- 
preciation vahio  the  cost  of  cuttinj;  throu^di  and  rephic- 
inj;  paveniont  hiid  after  the  water  nuiins  were  ])ut  down. 
His  contention  was  that  the  cost  of  reproduction  abso- 
hitoly  must  include  (his  item,  and  that  leaving  it  out  of 
account  is  a  clear  case  of  confusing  investment  value 
with  reproduction  value.  He  ur>:ed  that  about  half  the 
time  of  courts  and  ])ublic-service  commissions  is  given 
up  to  controversies  over  whether  valuations  .shall  be 
ba.sed  on  original  or  rejiroduction  cost,  and  that  a  great 
service  would  be  reiulered  if  this  ])oint  could  he  settled 
once  for  all.  A  nund)er  of  engineers  di.scussed  the  paper. 
In  general,  they  agreed  with  Mr.  Alvord.  As  put  tersely 
by  Morris  Knowles,  of  Pittsburgh,  various  yard.sticks 
luav  be  used  to  determine  value,  l)ut  while  one  is  being 
employed  it  should  be  stuck  to.  When  through  with 
it,  ronsideration  may  be  given  to  the  question  of  whether 
the  results  given  by  that  yardstick  are  fair. 

^n  the  course  of  a  paper  on  "Franchises  of  Pul)lic 
Utilities."  H.  C.  Tlodgkins,  of  Syracuse,  N.  Y.,  said  that 
15  states  have  jilaced  water-works  under  public-service 
lomniissious.  He  urged  that  all  plans  for  utilities  should 
l>e  approved  by  city  engineers  or  their  representatives  and 
thi't  municipally  ovnied  utilities  should  charge  rates 
which  will  yield  a  profit,  since  70%  of  their  consumers 
are  not  property  owners  and  pay  no  taxes. 

Charles  P.  Hoover,  of  Columbus,  Ohio,  described  the 
process  used  at  the  water-purification  works  under  his 
charge  for  making  alum  at  the  works.  The  process  is 
saving  $6000  a  year  on  a  plant  investment  of  $12,000. 
Of  the  many  steps  in  the  commercial  manufacture  of 
ilum  or  sulphate  of  alumina,  most  are  saved  at  Columbus 
by  stopping  short  with  the  syrup  of  alum  and  applying 
that  to  the  water.* 

A  valuable  paper  on  "Assessing  the  Co.st  of  Exten- 
sions in  Municipally  Ownied  Plants"  was  read  by  D.  A. 
Reed,  of  Duluth,  who  believes  in  the  practice.  Duluth 
owns  both  its  water  and  gas  plants.  The  cost  of  6-in. 
water  mains  and  -l-in.  gas  mains  is  assessed  on  frontage, 
»t  the  rate  of  8%  per  year  (25%  discount  if  all  paid  at 
once).  Against  this  assessment  there  is  credited  one- 
balf  the  anuiial  charge  lor  water  and  one-third  the  charge 
for  gas. 

In  a  paper  on  '■The  Mechanical  Analysis  of  Sand," 
Philip  Burgess,  of  Cohnnbus,  Ohio,  advocated  simpler 
standards  and  methods  than  tho.se  centering  around  "ef- 
fective size"  and  "uniformity  coeflicient,"  worked  \ip  25 

•The  process  was  described  briefly  in  "Kngineerinp  News" 
of  Dec.  17.  1914,  and  at  greater  length  in  the  "Journal  of  the 
American   Water   Works   Association"   for   March,    1915. 


years  ago  by  .\llcn  lla/.cii  and  widely  used  since  then. 
Thi'NC  Htandanls,  he  said,  have  no  significance!  for  general 
use  (hh  in  (he  analyxiH  of  sand  for  concrete),  unneces- 
sarily increase  (he  cost  of  Hand  for  nnuiy  filter  plants, 
and  have  little  value  for  mechanical-filter  Hunds.  He  ad- 
vocated (he  grading  of  sand  by  the  size  of  the  Hievc  opcMi- 
ings  instead  of  by  the  size  of  the  grain,  and  refctrnid 
for  guidance  to  "Technological  Pajjer  No.  42"  of  the 
United  States  Bureau  of  Standards.  He  also  spoke  of 
screens  standardized  by  Professor  Ui<hards  of  the  .Mas.sa- 
<'hu.<etts  Institute  of  'redinology  in  l)chalf  of  the  mining 
engineers. 

There  was  considerabli!  written  and  oral  discussion  of 
.Mr.  Burgess'  ])aper.  Allen  llazeii  wrote  that  anyone  who 
had  bi'oiight  out  a  standard  25  years  ago  that  had  been 
ill  vogue  ever  since  ought  to  be  willing  to  consider  a 
siiiistilute  for  it,  but  naturally  wanted  "to  be  .shown." 
H(!  said  that  "effective  size"  was  never  designed  for  any- 
thing but  filter  .sand. 

(ieorge  \V.  Fuller,  of  New  York  City,  said  he  was  in 
sympathy  with  the  plea  for  sim])lifi(ation,  but  felt  that 
metiiods  used  25  years  should  not  be  liglitly  put  aside 
until  newer  methods  had  been  tried  out.  Paul  Hansen, 
of  Chamjiaign,  111.,  expressed  much  the  same  idea.  Wil- 
liam B.  Fuller,  of  New  York  City,  J.  B.  Leopold,  of 
Pittsburgh,  and  ^Ir.  Jewell  all  took  Mr.  Burge.ss'  .«ide 
of  the  argument.  The  two  last  named  urged,  in  effect, 
that  most  sand  contractors  are  scared  l)y  the  Hazen 
standards,  with  the  result  that  much  money  is  paid 
for  freight  on  sand  from  a  distance,  when  near-ljy  sand 
equally  as  efficient  would  be  used  under  tlie  standard 
advocated  liy  Mr.  Burgess. 

The  convention  voted  for  the  appointment  of  a  com- 
mittee on  Standard  ^lethods  of  Sand  Analysis,  to  include 
Allen  Hazen,  Philip  Burgess  and  (ieorge  \V.  Fuller. 

Topical  Discu.ssions 

Most  of  the  subjects  for  topical  discussion  aroused  lit- 
tle interest  and  brought  out  nothing  new. 

The  use  of  lead  wool  for  jobs  where  only  a  few  joints 
have  to  be  calked  was  reported  l)y  Secretary  Diven.  Sev- 
eral other  s])eakers  reported  that  contractors  are  averse 
to  using  lead  wool  instead  of  pig  lead  on  regular  jobs, 
but  it  was  stated  that  in  wet  ground  the  former  has 
given  excellent  results. 

For  packing  valves  one  member  knew  nothing  better 
than  lead  wool  applied  like  any  other  packing  material. 
It  had  i)een  used  by  him  ever  since  it  came  on  the  market. 
Mr.  Reimer  said  Italian  hemp  packing  had  been  used 
for  25  years  with  good  results  at  East  Orange,  N.  J. 

A  member  from  Kalamazoo,  ^lich.,  repeatedly  took  the 
floor  against  all  comers  in  support  of  his  own  successful 
practice  of  having  the  water  consumers  pay  for  the  meter. 
The  weight  of  evidence  and  a  saving  sense  of  humor 
finally  led  him  to  acknowledge — at  least  by  silence  and 
smiles — that  in  other  places  it  may  be  best  for  the  city 
to  own  the  meter.  In  Wisconsin  the  Railroad  Commis- 
sion has  ruled  that  the  consumer  must  pay  for  the  meter. 
Superintendent  Bohman,  of  ililwaukec,  who  has  (J  1.000 
meters  to  look  after,  deplored  this  ruling. 

The  use  of  16-ft.  lengths  of  cast-iron  pipe  at  ^leridian. 
Miss.,  had  been  found  l)y  ^lanager  IMorrell  to  be  "not 
quite  as  good  as  the  published  figures."  The  saving  on 
three  or  four  carloads,  including  labor,  lead,  weight  of 
pipe  and  all  other  charges,  had  been  78c.  per  ton  of  pipe. 
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Tlie  acc'ompan3'ing  view  shows  the  Arrowrock  Dam, 
the  highest  dam  in  the  world,  as  it  was  on  Apr.  1,  1915. 
As  is  evident  from  the  view,  the  dam  is  nearly  completed, 
the  highest  section  laid  at  that  time  being  within  12  ft. 
of  the  crest,  which  is  350  ft.  above  bedrock.  The  dam  is 
on  the  U.  S.  Reclamation  Service  Boise  project  near 
Boise,  Idaho. 

OpeK^aEa^  of  Stt.  lUo^ns  Falfeirsi^aoia 

The  new  160,000,000-gal.  mechanical-filter  plant  for 
the  water-works  of  St.  Louis,  Mo.,  was  formally  opened  on 
May  15,  with  flags,  fireworks  and  speeclies.    Thousands  of 


sequence,  grit  sedimentation,  lime  softening,  coagulation 
with  sulphate  of  iron,  sedimentation  in  seven  basins,  color 
removal  (at  times)  with  sulphate  of  alumina,  secondary 
sedimentation,  mechanical  filtration,  and  liquid-chlorine 
disinfection — a  combination  not  dreamed  of  by  Mr.  Kirk- 
wood  fifty  years  ago. 

A  description  of  tests  of  rate  controllers  by  Mr.  Wall 
and  Gurdon  G.  Black  was  published  in  our  issue  of  May 
6,  1915.  The  new  type  of  venturi  rate  controller  is  used. 
The  liquid-chlorine  apparatus  was  supplied  by  the  Elec- 
tro Bleaching  Gas  Co. 

At  the  banquet  Wat«r  Commissioner  Wall  and  Mayor 
Kiel  spoke  of  the  high  character  of  the  contract  work. 
Eobert  J.  Milligan,  of  the  Xew  York  Continental  Jewell 
Filtration  Co.,  happily  remarked :  "If  any  doubts  re- 
mained as  to  the  character  of  the  new  plant  they  should  be 
removed  by  the  testimony  of  a  disappointed  bidder  who 


U.  S.  Rkcl.\matiox  Sei!VI('r  Akhowkock  Dam,  Aph.  1,  1915 


citizens  and  out-of-town  visitors  were  pre.'ient,  the  latter 
embracing  a  number  of  men  wlio  went  on  to  St.  Louis 
from  the  convention  of  the  American  Water  Works  Asso- 
ciation at  Cincinnati.  Edward  E.  Wall,  Water  Commis- 
sioner of  St.  Louis,  was  master  of  ceremonies.  In  the 
evening  a  l)anquet  was  given  by  the  contractors  for  the 
filter  plant — McCormack-Combs  Construction  Co.  and  the 
Pittsburgh   Filter  Manufacturing  Co. 

Fifty  years  ago  St.  Louis  sent  James  Kirkwood.  its 
Chief  F^ngineer  of  Water-Works,  to  Kuro])e  to  study  water 
purification.  A  few  years  later  he  nuule  his  classic  report 
on  "The  Filtration  of  Hiver  Waters."  He  reconinicnded 
sedimentation  and  what  is  now  known  as  slow  sand  nitra- 
tion. The  city  got  on  for  years  with  Medinicntation  only. 
In  1904  congnlation  was  introduced.  In  .luiu',  1913,  the 
construction  of  mechanical  filters  in  one  of  the  sedinu-nta- 
tion  basins,  .seven   miles  above  the  city,  was  begun. 

The  St.  Louis  wiiter-purificalion  plant  now  includes,  in 


liiul  made  a  microscopic  examination  of  the  filters  and 
found  them  perfect."  M.  X.  Raker,  of  the  editorial  stat! 
of  ExoiN'KERixo  News,  said  that  ever  since  the  design 
and  construction  of  the  plant  were  begun  the  engineering 
profession  had  believed  what  has  now  been  proved 
true,  that  the  St.  Louis  filters  would  be  the  latest 
model  of  water  treatment.  He  wondered  what  Kirkwood 
would  say  if  he  could  comment  on  the  great  ditTerences 
between  the  works  he  reconunended  fifty  years  agt)  and 
tho.se  just  completed.  Probably  he  would  be  glad  the 
people  of  St.  Louis  were  not  much  interested  in  liltration 
when  he  made  his  classic  report,  since  the  plant  he  recom- 
nu'iided  in  accordance  with  best  knowledge  of  his  day 
coulil  not  have  cojumI  siu'cessfully  with  the  mud-laden  Mis- 
sissippi. The  addresses  clo.>;e(l  with  a  few  words  from 
Messrs.  Ijeo])ol(l  aiul  McC'ormack,  representing  the  two 
contractor  hosts,  who  bore  testinuuiy  to  the  skill  and 
coiipcration  of  the  engineers  of  the  plant  (or  the  city. 


il 


Mav    X'O,    l!lir. 
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Com^crette    Pavim|(  for  L^evees 

Coiunlc  ]iii\iiii;  lor  cartli  Icvci's  which  iliv  i'.\|)(»s('(l  to 
Molcnt  wav««  lutioii  tlunii;,'  hi>;h  walor  is  licin;,'  hiid  liy 
till'  Yaxoo-Mississippi  Delta  Lcvcc  District,  of  wliich  '!'. 
(1.  Dabiicv.  ('hirks(hilc.  Miss.,  is  ('liicf  Kiifjinccr. 

Till'  exposed  localities  have  heretofore  heeii  |irotccteil 
b}'  a  series  of  low  terraces  formed  hv  plank  n'vetiueiit 
wnlls  risinj;  ',\y^  ft.  aiiove  the  levtr  slope,  with  a  slope 
of  1  ft.  ill  'il  from  one  wall  to  tlie  next.  These  revet- 
ments are  now  heiiij,'  torn  out,  the  normal  lovec  slope 
restored  and  tlic  pjixiiif,'  laid  directly  on  the  earth. 

The  pavinjx  is  of  plain  concrete  (mix  1  :  (>.  cement 
and  "river  rnn"  .sand  and  >;ravel).  without  reinforcement 
or  expansion  joints,  laid  ."i  in.  thick  and  overlappiiif^  the 
Ijie  of  the  levee  crown  2  ft.  It  extends  down  the  slope 
■"I  a  line  helow  the  /one  of  wave  attack,  with  a  footinj; 
at  its  lower  edirc  i  in.  thick  and  cxteiidinu:  \'i  in.  into 
the  levee. 

Reinforcement  is  considered  unnecessary,  largely  he- 
.  ause  small  cracks  are  of  no  ini|)ortance.  Expansion 
joints  have  been  found  in  some  resi)eets  to  be  a  disad- 
vantage, as  weeds  and  grass  quickly  grow  up  in  them. 
In  those  sections  where  such  joints  have  been  used  it 
has  been  found  necessary  to  close  them  uj)  with  grout. 

Last  summer  one  section  of  this  ])aving  was  laid  over 
a  length  of  3500  ft.  and  a  width  of  (JO  ft.  Although 
without  either  reinforcement  or  expansion  joints,  it  re- 
mains today  continuous  and  satisfactory.  At  present 
aliout  a  nule  of  the  paving  is  being  placed  at  Friars 
Point,  Miss.,  and  it  is  ])ro))osed  to  put  under  contract 
4.37  miles  additional  in  live  sejiarate  sci  timis  wliere  wave 
attack  is  severe. 

5; 
First  CoEafeipeirace  of  B^ildlnia^ 

Al)out  25  ofTicials  of  municipal  building-in.spection  de- 
partments held  a  meeting  at  the  Hotel  Astor,  New  York 
City,  on  May  14.  The  call  for  the  meeting  had  been 
issued  by  S.  J.  Williams,  deputy  of  the  Wisconsin  In- 
dustrial Commission.  .Madison ;  R.  P.  Miller,  exi)crt  to 
the  building-code  committee  of  the  Board  of  Aldermen, 
New  York  City,  and  others.  Matters  of  joint  interest  to 
all  building  officials  were  brought  up  for  discussion,  and 
practically  all  present  entered  into  active  discussion  of  a 
nature  to  show  that  a  permanent  organization  Avould  have 
a  large  field  of  work. 

Subjects  discussed  were:  Floor  loads  (recent  tendency 
toward  lowering  the  design  load)  ;  hollow  tile  for  outside 
and  bearing  walls  (with  ])aper  by  P.  J.  Carlin,  Su])erin- 
tendent  of  Buildings.  Brooklyn.  X.  Y..  favoring  the  ad- 
mission of  this  material)  :  automatic  sprinklers;  inclosure 
of  stairAvays. 

It  was  decided  to  arrange  another  meeting,  to  l)e  held 
next  winter  or  early  in  the  spring. 

St.  Fa^l-MlirairaesvpoEis  Dama 

The  $65,000  recently  apportioned  by  the  Federal  Gov- 
ernment for  work  on  the  combined  high  dam  and  locks 
in  the  Mississippi  makes  it  possible  to  complete  the  work 
this  year.  Lieut.-Col.  Charles  S.  Potter,  Corps  of  Engi- 
neers, has  received  word  from  Washington  that  the  $170,- 
.000  asked  for  for  the  i)urchase  of  fiowage  rights  will  not  be 
forthcoming  at  present.    Therefore,  when  the  dam  is  com- 


plcled  the  waliT  will  be  iillowcfj  to  Mow  tiinmgli  the  power 
house  and  the  locks  will  not  he  used  until  tlu;  llowage 
rights  are  obtained  and  the  water  raised  above  the-  dam. 
St.  Paul  is  now  at  the  head  of  navigation.  The  purpose 
of  the  loi  ks  was  to  extend  navigation  to  Miniica|iolis,  and 
in  I'onncclioti  therewith  the  City  of  .Miniii'aitolis  built  a 
municipal  wharf  during  the  last  .reason.  TIk;  dam  has 
been  constructed  with  a  view  to  installing  machinery  and 
utilizing  the  jtower.  The  Municiiml  Electric;  Co.,  com- 
])o,sed  of  the  .Miinuisota  State  University  and  the  niunici- 
])alities  of  Minneapolis  and  St.  Paul,  expects  to  lease;  the 
available  water  power  and  install  the  nece.ssary  machinery 
for  utilizing  it.  This  com])any  is  awaiting  Congressional 
action  as  to  the  terms  of  the  lea.se.  A  description  of  the 
jirojcct  appeared  in  EN(!iNKKiilN(i  Nkws,  Nov.  12,  1!)1  1, 
]t.  !I5!). 

K 

Jofinira  IBnirlfeniralbairae 

John  Birkinbine,  Past-President  of  the  American  In- 
stitute of  Mining  Engineers  and  Chairman  of  the  Water 
Supjdy  Commission  of  Pennsylvania  since  1905,  died 
May  14,  at  his  home  in  Philadelphia,  aged  70  years.  For 
many  years  he  was  one  of  the  most  prominent  consulting 
engineers  of  this  country. 

He  was  born  in  Reading,  Penn.,  Nov.  16,  1844.  His 
father  was  engineer  of  the  Philadelphia  water-works. 
John  Bii'kinbine's  education  as  an  engineer  at  the  Poly- 


technic College  of  Pennsylvania  was  interrupted  by  the 
Civil  War,  in  which  he  served  with  tlie  Union  Army  and 
afterward  became  assistant  to  his  father. 

Later,  he  became  more  interested  in  water-power,  blast- 
furnace plants  and  in  mining  engineering,  and  reported 
upon  many  mining  and  metallurgical  industries  in  this 
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roinitrv.  Canada  and  ^lexico.  Tie  also  served  the  United 
States  Government  as  a  special  a.^ent  of  the  I^leventh  and 
Twelfth  Censuses,  and  for  17  years  was  expert  on  iron  and 
manganese  ores  for  the  U.  S.  Geological  Survey. 

Mr.  Birkinbine  was  President  of  the  American  Insti- 
tute of  Mining  Engineers  for  two  terms,  1891  and  1892. 
He  was  President  of  the  Engineers'  Club  of  Philadelphia 
in  189:5,  and  for  ten  years,  1897  to  1907,  was  President  of 
the  Franklin  Institute.  He  was  an  honoran,-  member  of 
the  Canadian  ilining  Institute  and  a  member  of  the 
American  Society  of  ^lechanical  Engineers  and  of  the 
American  Society  for  Testing  ilaterials.  For  nine  years 
he  was  editor  of  the  Journal  for  Charcoal  Iron  Workers, 
and  was  a  contributor  to  many  technical  publications. 

A.ini  A.pps'ecasitaosa  of  DiPo  Fredl 
S^siipM  FegvrsoEa* 

With  the  sinking  of  the  •"Lusitania"  there  was  lost 
a  man  whose  name  has  been  known  among  engineers  and 
financiers  the  world  over.  That  man  was  Fred  Stark 
Pearson,  D.  So.  He  was  not  so  \vell  known  as  some 
less  successful   men  nor  were  his  great  benefactions  to 


the  people  of  scxcral  foreign  coiiiitrics  ui'  Ins  iicisoiml 
chiiractcristics  .>«»  niucli  talked  alxait  as  sumc  ol'  liis  spec- 
tacular ])rojects. 

Where  iesHcr  men  riiiled  to  do  more  tliaii  scratch  at 
the  Mnrfaco,  lie  stepped  in,  saw  tlie  possiliiiities,  pre- 
dicted the  success  of  ni(|iiirenient,  coMS()li(hUi()n,   ilevel- 

•rVirilrlbiit.-rl  l>v  llowiirtl  I',  gulck.  IViir.Mciti  KnuliniMliiK 
ri.ipiiiHtltin,  NfW  York  City.  A  hrli-f  iiccotiiit  <>f  Dr.  l'i-ur«oir8 
curi-er   will    he  fouml   Iti    th«   "Ol.ltuiirli'M"   coUimn    of   IiikI    wcok. 


opment  and  operation  under  American  management  and 
by  American  ways,  won  the  confidence  of  the  bankers 
of  several  countries,  raised  the  funds,  and  notwithstand- 
ing the  handicap  of  a  foreign  language  and  great  distance 
from  the  source  of  supplies  and  engineering  direction, 
fouiul  the  experts  to  do  the  things  properly  and  suc- 
ceeded in  establishing,  at  the  cost  of  hundreds  of  millions 
of  dollars,  business  enterprises  thoroughly  sound  at  the 
core  and,  except  under  war  or  revolutionary  conditions, 
paying  propositions.  Such  are  the  Sao  Paulo  Tramway 
L.  &  P.  Co.,  the  Rio  de  Janeiro  Tramway  L.  &  P.  Co., 
the  Sao  Paulo  Electric  Co.,  all  now  merged  with  various- 
gas  and  telephone  companies  into  one  great  company — 
the  Brazilian  Traction  L.  &  P.  Co. ;  the  companies  in 
and  around  jVIexico  City  and  those  in  and  aroimd  Bar- 
celona, Spain;  the  great  electric  companies  in  Xiagara 
Falls  and  Toronto,  Ontario;  the  Winnipeg,  Manitoba,, 
companies ;  and  the  railroad,  milling  and  mining  com- 
panies in  Xorthwestern  ^Fexico. 

Dr.  Pearson  was  an  American,  but  largely  resided 
abroad  of  late,  owing  to  the  necessity  of  being  near  the 
financial  centers  of  London,  Paris  and  Brussels.  He  was 
a  self-made  man,  but  had  such  a  thorough  grounding  in 
ciiemistry  and  electricity  and  such  courage,  inventiveness 
and  foresight  that  he  early  in  his  career  inspired  the 
confidence  of  great  financiers  in  street-railroad  proper- 
ties when  electricity  was  still  in  its  infancy.  He  was 
ahead  of  the  manufacturers  in  all  his  demands,  and  many 
of  the  great  engine,  generator  and  motor  companies  owe 
their  early  development  and  expansion  to  him.  In  the 
electrification  of  the  Boston,  Brooklyn  and  Xew  York 
street  railroads  he  was  the  great  dynamic  force  that  over- 
came obstacles,  built  great  power  plants  and  electric  sys- 
tems of  transit  and  set  the  pace  and  standards  for  the 
world. 

Dr.  Pearson  became  a  thorougli  nuister  of  every  sub- 
ject he  attacked,  whether  engineering,  financiering,  music,, 
art  or  farming.  In  farms  he  possessed  one  of  12,000- 
ac-res  in  Massachusetts  and  New  York  States  adjoining, 
and  had  much  blooded  stock  and  flocks  and  herds  of 
every  description.  In  music  and  art  he  was  thoroughly 
posted,  having  some  of  the  greatest  treasures  in  his  sev- 
eral homes  in  this  country  and  abroad.  He  was  a  con- 
tinuous reader  in  all  lines  of  thought  and  practice.  His 
travels  by  sea  and  land  day  and  night  were  so  extensive- 
that  few  could  keep  his  pace,  yet  he  was  constantly  in 
touch  by  telegraph  with  the  staffs  of  all  his  offices  and 
(ompaiiies  and  settled  great  financial  and  technical  ques- 
tions witli  tlic  data  which  he  always  kept  at  his  fingers'" 

Dr.  Pearson  was  only  54  years  old,  yet  had  compressed 
a  wiiole  lifetime  of  achievement  into  the  last  25  years. 
He  had  gathered  around  him  a  great  number  of  strong, 
(oiiipetent,  dependable  men — engineers,  nuinagers,  super- 
intendents and  experts  in  various  lines — who  are  using 
loreign  tongues  in  operating  his  properties  and  doing  it 
sMccessrully  under  great  dilliculties,  and  they  and  tlicir 
liiinilies  will  miss  his  guiding  and  helping  hand. 

Dr.  Pearson  was  a  member  of  all  the  great  technical 
societies  here  and  abroad,  but  seldom  was  hoard  in  any 
of  them.  Ilis  Alma  Mater,  Tufts  College,  is  greatly  in 
debted  to  him,  as  are  many  societies  and  individual, 
und  his  place  can  never  be  tilled.  II is  enterprises  will 
live,  however,  and  beiu'lit  unnuinbenMl  generations  to 
conic  and  will  lie  t>.\tended  alony  the  lines  already  showu 
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to  Ih'  so  fiiiii'cl  III  |)iiiH  ipic  mill  |inictiit'.  It  is  t"  lit? 
rcpn'ttt'd  tiiat  iiiaiiv  ;,'ri'at  loiiiiiiuiiilioH  wliicii  s(iii;,'lit 
his  athitv  will  iicvrr  set-  tin;  rniilimi  of  plans  wliirli  he 
huil   for  llu'ir  tlcvclopniciil.      Many   of   llinii   wvw  post- 

)      poiu'il  liy  tlu'  iriu'l  war,  wliitli  lias  now  taken   tlu'  ;,'rt'at 

I     enjjinirr. 


Albert    I^loi^d    MoplKiims'*' 

AltMTt  Lloyil  Hopkins,  wlmsc  deatli  in  IIh-  siiikin;,'  of  tlic 
'IjUsitania"  was  nott>(l  in  our  issue  of  last  week,  was  liorii 
Sept.  T.  !S:i.  at  (iW-ns  Kails.  New  York,  tiie  son  of 
Stephen  Pe  Korest  and  Kli/.aiieth  (i.  llojikins.  His  early 
life  was  passed  and  Ids  early  edueatioii  was  reeeived  in 
thnt  eity  and  in  Troy.  X.  ^'.  In  ISD'J  he  was  f^raduated 
with  hijjh  honors  at  Uensselaer  Polyteelinie  Institute. 

After  a  few  months'  work  in  the  summer  of  \H92  in  an 
arehiteet's  olliee  in  Chiea^o.  he  was  appointed  to  a  jxisitioii 
in  the  Hureau  of  Construetion  and  Repair.  Navy  Depart- 
nient,  Washinjrton,  D.  C,  which  position  he  iield  for  ahout 
eijrhteen  montiis.  goiiiir  to  Newport  News  in  Fehruary, 
1S!U.  as  a  niemlier  of  the  stall'  of  Xa\al  Constructor  .).  .). 


ALiiEi!T  Lloyd  Hopkins 

Woodward,  U.  S.  X..  the  first  superintending  constructor 
assigned  to  duty  at  the  works  of  the  Newport  News  Ship- 
building &  Dry  Dock  Co. 

In  the  sununer  of  1897  ^Ir.  Hopkins  was  transferred 
from  Naval  Constructor  Woodward's  office  and  assigned  to 
the  Graduate  School  of  Naval  Architecture  at  the  U.  S. 
Naval  Academy,  Annapolis,  Md.,  at  which  place  he  was 
an  instructor  and  lecturer  on  naval  architecture  and  ship 
construction. 


•From  a  statement  prepared  by  the  Secretary  of  the  New- 
port News  Shipbuilding  &  Dry  Dock  Co. 


At  till-  oiitlireak  of  the  Spanish-iVincni  :iii  war  in  April, 
IH!t.S,  the  ollicers  and  students  joined  the  licet,  and  Mi'. 
IIo|ikins  was  assigned  to  the  Naval  Station  at  Key  West. 
Fla.,  the  nearest  station  to  the  hlockading  fleet  operating 
in  Culiaii  watiTs.  While  Ihr-rc  he  was  in  charge  of  all  the 
const riiclioii  and  I'cpair  w<trk  done  for  the  llecjt  at  that 
station.  He  was  also  active  in  improving  the  ellicieiicy 
of  the  |ihinl,  installing  much  nevv  c(|uipnieiit  and  rende'-- 
ing  il  capMlilc  of  sci'ving  as  a  repair  station  for  naval  pur- 
poses. 

It  was  while  engaged  in  the  work  at  Key  West  that 
.Mr.  Hopkins  received  from  thi;  late  W.  A.  I'ost,  then  gen- 
eral superintendent  of  the  Newport  N«!Wh  Shiphuilding 
&  Dry  Dock  Co.,  an  olTcr  to  return  to  Newport  N(!ws  and 
Ciller  the  service  of  the  c(jm|iaiiy.  Mr.  Hopkins  accepted 
and  ill  August,  18!)S.  relurncil  to  Newport  News  as  the 
personal  assistant  ol'  Mr.  I'ost. 

(lifted  with  a  keen  mind,  lie  was  (|uick  to  grasp  tlie  es- 
sentiaks  of  any  situation.  His  education  and  training  en- 
abled him  to  choose  unerringly  the  right  course  to  pursue, 
and  his  strong  will  and  personality  enabled  him  to  carry 
to  it.s  logical  conclusion  the  course  so  cho.sen.  United 
with  these  strong  characteristics  were  an  unfailing  coui'- 
tesy  and  a  consideration  for  others  which  endeared  him 
to  the  hearts  of  all  his  associates. 

)\'1icii  Mr.  Post  W'as  made  general  manager  of  the  com- 
pany in  1905,  Mr.  Hopkins  was  appointed  assistant  gen- 
eral manager,  and  in  1911,  Avhen  .Mr.  Post  succeeded  to 
the  presidency  on  account  of  the  death  of  C.  B.  Orcutt, 
Mr.  Hopkins  was  made  manager. 

Upon  the  death  of  :\Ir.  Post  in  February,  1912,  Mr. 
Hopkins  was  elected  vice-president  and  became  the  chief 
executive  officer  of  the  company,  with  headquarters  in 
New  York. 

It  was  quickly  and  widely  recognized  that  an  able  execu- 
tive was  directing  the  affairs  of  the  shipbuilding  company. 
In  his  own  profession  and  also  among  the  men  his  profes- 
sion called  him  to  meet — bankers,  lawyers  and  men  of 
large  business  affairs — his  influence  was  deep  and  ever 
increasing. 

His  election  to  the  presidency  of  the  company  in  March. 
1914,  was  recognized  as  a  well-earned  tribute  to  his  abil- 
ity and  his  devotion  to  the  interests  committed  to  his 
care. 

In  June,  1906,  Mr.  Hopkins  was  married  to  Miss  May 
Davies,  of  Chase  City,  A^a.,  who,  with  their  daughter. 
May  Davies  Hopkins,  survives  him.  He  is  also  survived 
by  his  mother,  of  Glens  Falls,  N.  Y.,  and  his  brother. 
Charles  E.   Hopkins,  of  Hudson,   N.   Y. 


Two  Cars  Went  through  a  Trestle  that  carried  the  Lake 
Shore  Klcctric  Ity.  Co.  tracks  above  Old  Woman  Creek.  15  mi. 
from  Sandusky,  Ohio,  on  Apr.  2S.  The  cars  were  laden  with 
stone.     The  top  of  rail  was  30  ft.  above  the  creek  bottom. 

A  AVooden  BridKe  Burned   »t  I>h<enixvllle,  Penn.,  on  May  9. 

The  bridge,  which  sjians  the  Schuylkill  Kiver,  was  erected  in 
1840;  there  were  four  spans  of  about  220  ft.  each.  The  cause 
of  the  fire  is  not  known,  but  it  is  thought  to  have  been  of  in- 
cendiary origin,  as  earlier  in  tlie  night  another  fire  had  been 
discovered  and  e.xtinguished  by  the  caretaker.  The  fire 
progresed  so  rapidly  that  20  minutes  after  its  discovery  the 
bridge  fell  into  the  river.  Six  members  of  the  local  fire  com- 
panies were  injured. 

I'avinie:  ProKreMN  in  naitimore,  Md. — Since  the  repaving  pro- 
gram was  begun  in  1011,  about  ilO  miles  of  cobblestone  pave- 
ments have  been  replaced,  but  about  100  miles  more  remain 
to   be   repaved.     Besides   the   $1,000,000   appropriation    for   the 
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work  of  the  Paving  Commission  during  the  current  year,  about 
$232,000  additional  from  the  paving-tax  receipts  is  to  be  ex- 
pended. 

A  94,500.000  Monicipal  Improvement  Ordinance  was  ap- 
proved by  the  mayor  of  Kansas  City.  Mo.,  on  April  19  and 
will  go  to  popular  vote  on  June  1.  The  chief  expenditures 
are:  For  sewers,  $900,000;  Union  Station  approaches.  $700,- 
000;  6th  and  23d  St.  traffic-ways  and  12th  St.  traffic  level, 
$950,000;  bridges  and  viaducts,  $475,000;  various  park  improve- 
ments, $550,000;  garbage  disposal,  $300,000;  Blue  River  im- 
provement,  $100,000. 

The  Lake  Krie  and  Ohio  River  Ship  Cannl  scheme  has  been 
before  the  Pennsylvania  and  Ohio  Legislatures  in  the  form  ot 
bills  authorizing  the  counties  in  western  Pennsylvaisia  and 
eastern  Ohio  which  would  be  tributary  to  the  proposed  canal 
to  vote  on  issues  of  county  bonds  to  finance  its  construction. 
The  total  cost  of  the  canal  is  estimated  at  $50,000,000.  Ex- 
Mayor  \Vm.  A.  Magee,  of  Pittsburgh,  is  Chairman  of  the  com- 
mittee which  has  been  promoting  the  legislation.  Both 
legislatures  have  passed  the  bills,  but  those  passed  in  Oliio 
have  been   vetoed  by  Governor  Willis. 

Cincinnati  Filtration  Costs — Referring  to  the  article  on  the 
operations  of  the  Cincinnati  water-works  filtration  plant  for 
1914,  by  J.  W.  EUms,  Superintendent,  in  the  issue  of  May  6, 
p.  854,  Mr.  Ellms  writes  that  some  slight  errors  in  the 
computations  of  cost  have  been  discovered  since  the  article  was 
prepared.  After  correcting  these  errors  it  appears  that  the 
total  cost  of  a  million  gallons  of  filtered  water  delivered  into 
the  mains  in  1914  was  $3.38  instead  of  $3.31,  as  stated  in  the 
published  article.  The  cost  per  million  gallons  for  operation 
was  $2.99,  and  for  maintenance  39c.,  or  a  total  of  $3.38.  The 
cost  for  chemicals  was  $1.21.  This  is  46c.  per  million  gallons 
less  for  coagulating  chemicals  than  in  the  preceding  year, 
and  accounts  for  nearly  85%  of  the  difference  in  the  unit 
cost   for   1913   and   1914. 

Poor  Business  in  the  Sand-Lime  Briclc  Field  in  1014  is  re- 
ported by  the  U.  S.  Geological  Survey.  Last  year  opened  pros- 
perously, but  the  check  to  building  activities  caused  by  the 
European  War  greatly  reduced  the  demand  for  all  building 
materials.  In  1914  the  value  of  the  sand-lime  brick  produced 
was  $1,058,512,  a  decrease  of  $179,813  as  compared  with  1913. 
Michigan  continues  to  be  the  greatest  producer,  the  value  of 
its  product  constituting  more  than  24<ro  of  the  value  of  the 
total  1914  production.  Minnesota  was  second,  and  New  York 
third.  The  average  price  per  1000  for  common  sand-lime  brick 
was  $5.99,  as  compared  with  $6.27  in  1913.  For  front  brick  the 
average  was  $9.08  in  1914  and  $10.61  in  1913.  The  industry 
was  established  in  the  United  States  in  1901,  when  the  first 
plant  was  opened  at  Michigan  City,   Ind. 

Submarine  "F-4"  Still  Submersed — Admiral  Moore,  Com- 
mandant of  the  naval  station  at  I'earl  Harbor,  Hawaii,  indi- 
cates in  a  letter  Just  received  by  Secretary  Daniels  that  con- 
siderable difficulty  is  being  met  in  raising  the  wreck  of  sub- 
marine "F-4,"  which  went  down  in  Hawaiian  waters  on  Mar. 
29,  with  21  men  on  board.  In  the  operations  from  Apr.  21  to  26 
the  "F-4"  was  moved  about  75  ft.  nearer  the  shore  and  is  now 
In  shallower  water.  On  two  occasions,  between  these  dates, 
cables  used  to  tow  the  wreck  were  broken.  The  letter  is  said 
to  state  that  Admiral  Moore  Intended  to  send  divers  down  to 
force  air  into  the  submarine  to  give  buoyancy.  This  has  not 
been  attempted  before  because  of  the  limited  time  the  divers 
have  been  able  to  stay  under  water.  This  work  was  de- 
scribed  In   some  detail   in   our  ia.sue  of  Apr.   22,  p.   796. 

The  Work  of  the  I^ate  Fr«-derick  \V,  Taylor  is  to  be  con- 
tinued by  four  ot  Mr.  Taylor's  Intimate  friends  and  associates, 
who  have  effected  an  organization  to  provide  for  the  con- 
tinuation and  extension  of  the  Taylor  system  of  management, 
to  carry  on  the  correspondence  which  has  been  coming  to 
Mr.  Taylor  In  large  volume  from  all  parts  of  the  world  and 
to  complete  the  collection  of  books,  data,  etc.,  supplying  ma- 
terial for  a  memorial  to  Mr.  Taylor  and  for  a  suitable 
biography.  Those  associated  In  this  work  are  Carl  G.  Barth, 
Morris  L.  Cooke,  .lames  Mapes  Dodge  and  H.  K.  Hathaway. 
The  work  is  to  be  carried  on  with  the  aid  of  an  advisory 
board  of  16  mcmberB,  among  whom  are  Gen.  Wlllluni  Crozler, 
U.  8.  A.,  Henry  L.  Gantt,  Wilfred  Lewis.  Hans  Uenold,  San- 
ford  E.  Thompson,  Henry  R.  Towne  and  Henri  Le  Chateller. 

Nntlnnnl  Society   fur  the  i'romotlon  «r  Industrinl   l-'dnontion 

—  For  th.>  |. Ill  ['<>.■<'■  of  d.'ti-rinlnliig  ju.Ml  what  kInd.H  of  Inilu.Htrlul 
education  will  best  nie<'t  the  iifed.M  of  her  pii'Mi'iit  iiiul  future 
workers,  the  City  of  MInneiipolln  has  begun  an  exhaustive 
analysis  of  her  trade  and  school  conditions,  which  work  It 
is  expected  will  take  about  seven  months  to  completr.  The 
Burvpy  Is  under  the  direction  of  a  committee  from  the  Niitloiiul 
Hoclety  for  the  I'romotlon  of  Industrial  Kducatlon.  The 
Director  of  the  survey  Is  C  A.  I'rossor,  Secretary  of  the 
BoclPty.     The    Investigation   socks   to   find    to    what    extent    the 


worker  can  progress  in  his  job;  to  what  extent  the  city's 
industries  may  give  special  training  which  they  do  not  now 
provide;  to  what  extent  the  schools  can  be  a  factor.  The 
headquarters  of  the   society   is   at    140  W.    42d   St.,   N.   Y.   City. 

Workmen's  Compensation  Lans,  obliging  employers  to 
pay  lit-nofits  to  employees  suffering  accidental  injury,  with- 
out regard  to  the  cause  of  the  accident  or  negligence  of  the 
employee,  have  been  enacted  in  24  of  the  4S  states  of  the 
Union.  The  benefits  paid  under  these  laws  vary  widely  in 
different  states.  The  most  important  element  in  computing 
the  cost  of  compensation  is  the  proportion  of  the  full  wages 
paid  while  an  employee  suffering  accident  is  disabled.  In 
New  Jersey  and  in  a  number  of  other  states  this  proportion 
is  50 Cf.  In  California  and  Wisconsin  it  is  65 Tc,  and  in  New 
York,  Massachusetts  and  Ohio  it  is  661%.  For  accidents  re- 
sulting in  permanent  total  disability  a  pension  for  life  is 
allowed  by  New  York,  Ohio,  West  Virginia,  Illinois,  California 
and  Kentucky.  In  New  Jersey  the  duration  of  the  pension  is 
limited  to  eight  years. 

The  Pan-.Vmerican  Financial  Conference,  which  is  to  meet 
in  Washington  May  24-29,  will  be  attended  by  official  dele- 
gates from  eighteen  countries  of  South  and  Central  America, 
some  fifty  or  more  in  number.  At  the  conclusion  of  the  con- 
ference the  delegates  will  be  taken  on  special  trains,  as 
guests  of  the  Government,  to  visit  several  of  the  principal 
cities  and  points  of  interest  in  the  country.  The  itinerary  of 
the  trip  is  as  follows:  Monday,  May  31,  Annapolis  and  Balti- 
more; June  1  and  2,  Philadelphia;  June  3  and  4,  Pittsburgh; 
June  5  and  6,  St.  Louis;  June  7  and  S,  Chicago;  June  9,  De- 
troit; June  10.  Buffalo  and  Niagara  Falls;  June  11,  Schenec- 
tady; June  12  and  13.  Boston;  June  14  and  15,  New  York.  In 
each  of  these  cities  the  delegates  will  be  entertained  by  the 
city  authorities  and  the  representatives  of  financial  and  com- 
mercial  organizations. 

Hazard  of  Air-Storage  Tanks  in  Garages — Every  complete 
garage  is  equipped  with  an  air-storage  tank  for  quickly  and 
conveniently  inflating  automobile  tires.  The  "Travelers' 
Standard"  calls  attention  to  the  fact  that  many  of  these 
tanks,  in  the  smaller  and  less  well-equipped  garages  espe- 
cially, are  unsafe  for  storing  air.  Ordinary  hot-water  kitchen 
tanks  are  in  common  use  for  storing  compressed  air  at  pres- 
sures up  to  and  exceeding  150  lb.  per  sq.in.  This  means  that 
on  a  14-in.  tank-head  (at  150  lb.)  the  total  load  tending  to 
burst  the  head  is  23,100  lb.  A  welded  tank  is  better  than  a 
riveted  tank  if  the  weld  is  sound;  but  this  is  impossible  to 
determine.  Cast-iron  tanks  are  sometimes  used  for  storing 
air,  but  this  is  bad  practice,  as  cast  iron  is  unreliable  when 
subjected  to  tension.  Pressure  tanks  should  be  located  in 
accessible  positions  and  never  sunk  in  the  ground,  hidden  in 
corners  or  covered  with  material,  and  they  should  be  pre- 
vented from  rusting. 

The  New  Pennsylvania  R.R.  Freight  Station  and  office 
building  at  Pittsburgh,  Penn.,  which  has  been  under  con- 
struction for  the  past  year,  was  opened  on  May  10.  The 
building  extends  from  Federal  St.  to  Anderson  St.,  along  Canal 
St.,  in  the  North  Side,  and  was  completed  at  a  cost  of  $1,000,- 
000.  It  is  a  three-story  structure  of  fireproof  construction  and 
will  replace  the  present  Anderson  Street  Station,  which  has 
become  inadequate.  The  interior  of  the  office  building  front- 
ing on  Federal  St.  Is  finished  in  chestnut,  with  mosaic  fioor 
and  marble  wainscoting.  To  facilitate  the  handling  of  freight 
between  wagons,  trucks  and  the  platforms,  the  driveway  along 
Canal  St.  has  been  regraded  and  repaved.  The  track  layout 
consists  of  five  parallel  tracks,  each  with  a  capacity  of  25 
cars.  Between  tracks  Nos.  3  and  4  Is  built  an  island  platform 
extending  the  full  length  of  the  terminal  tracks.  The  area 
of  the  wagon  floor  Is  about  26,000  sq.ft.,  while  that  of  the 
track   layout   Is  about   37,000   sq.ft. 

The    Production    of    Crude    Petroleum    in    the    Southwest,    a 

region  embracing  Oklahoma.  Kansas,  Texas  and  Louisiana, 
attained  the  unprecedented  total  of  136,943,646  bbl.  in  1914, 
according  to  a  bulletin  Just  Issued  by  the  Gulf  Refining  Co., 
Pittsburgh,  Penn.  Excluding  California's  output,  this  amount 
constitutes  over  727r  of  the  entire  yield  of  crude  oil  In  the 
I'niteil  States  In  1914.  Increased  production  in  the  Southwest, 
amounting  to  over  43.000,000  bbl.,  followed  deeper  drilling  and 
the  consequent  discovery  of  rich  pools.  Oklahoma,  with  more 
than  100,000,000  bbl.  to  Its  credit,  reglstt-reil  an  Increase  of 
527c.  over  1913;  Texas,  327n;  and  Louisiana.  17';.  Prices  of 
crude  oil  declined  sharply  In  the  ITnlted  States  and  In  Mexico 
last  year  as  a  result  of  the  accumulation  in  storage  of  many 
millions  of  bnriels  of  surplus  production.  Texas  and  Louisi- 
ana railways  using  fuel  oil  In  their  locomotives  and  in  their 
stilt loimry  plant.s  consumed  nearly  11,000,000  bbl.  of  crude  pe- 
troleiiiii  anil  refinery  roMlduum.  This  was  a  docrcaso  of  over 
200,01)0  bbl,,  line  In  part  to  the  high  prices  prevailing  at  In- 
terior points  during  the  early  months  of  Ilil4,  but  In  greater 
degree   to  diminished    traffic. 
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Thr  «'OMt  or  «hr  Trlrphonr  InvrMtlKntlon  iiiiiili-  by  the  Now 
,.ik  I'litillc  S.-rvIc-  (•..imulMNli.ii  foi  lli<>  Sri-oiul  l)l»lrlct,  of 
111.'  priiix'ily  ami  I)un1ih'm»  <if  ihi-  Ni-w  York  Ti-li-iilioiu'  Co., 
InvolvliiK  ">">  InvpHtmcut  of  fKI.UUO.uuu  and  a  ypiirly  rovcnuo 
of  $10,000,00(1,  itmouiiti-il  to  only  }'l3,<ia.1.  A  notowurthy  fca-' 
turr  of  tlilH  ■'X|K'hilll\ii'i-  It)  (hill  \vlilli<  th«  Now  York  l,<>Kln- 
Intiirv  liiNl  yciir  ii|>|>i'ii|irliitiMl  }loo.iiiiii  for  th)>  lnv<<H(lKiill"n, 
|S<!,ri(W  was  iincxiK'iiilcil  liy  (lii<  ('oiiiiulHnliin  iinil  wiih  iftiirniMl 
to  the-  mat.'  troa.Miiry.  Aiiotlx-r  noti-vvorlhy  fiift  In  tliiit  llio 
nmouiil  |<al<l  to  the  hiiccIiiI  couiihi'I  of  Ihr  <'(iininlHHli>n  III  till' 
rUBo,  Martin  \V.  l.lttU'toii.  was  JTT.L'l,  wlilli-  tlii>  ciitlrr  iininunt 
piild  In  Hiilarles  to  tho  eiiKlio't'rliiK  unci  iiccounllnK  forccn 
that  ooiuliu-tcd  the  InvoHtlKiitlon  wiim  $31,272.  It  MhoiiUl  be 
noted  that  tho  di-tallod  work  of  iiiipraUal.  ptc,  wuh  made  hy 
an  a|>l>'"al»al  coiiinilttoi-  larti'ly  of  outNlilo  i-xpertM  ( K.  H.  U. 
I'aino,  ihalrinan.  M.  P.  Clll.tl.-.  Uiimh.11  Kol.h.  H.  H.  Porter, 
M.  K.  t'ooloy,  C.  H.  Harrl.'H,  ,1  A.  Sl.'wart  and  I.  J.  Thorp, 
neoretary.  tho  last  two  liolntr  the  only  t.'lophono  oinployoes) 
find  a  larno  staff.  Tho  oxponsos  of  this  organization,  while 
kept  dislliu't  from  all  other  aooounts,  were  paid  hy  the  New 
York  Telephone  Co.,  and  amounted  to  $600,000.  Of  this  sum 
$r>00,000  wa.x  expended  on  the  New  York  City  work  and  $100,- 
000  about  the  state.  The  Public  Servlee  CoininlBslon  checked 
the  work  of  this  coninilttee  liy  Independent  valuation  of 
random  Items  and  compared  the  committee  valuation  with 
the  company's  accounts. 


fe:rsohak^s 


Mr.  H.  C.  Hawkins,  recently  ConsultlnR  Engineer,  with 
oHlces  at  Oskaloosa,  Iowa,  has  been  appointed  City  Engineer 
of  Oskaloosa. 

Mr.   Frank  A.   Merrill.   Actinwr  Kimrincer  of  Malntenance-of 
Way,  has  been  appointed   Knpineer  of  Malntenance-of-Way  of 
the  Boston  &  Maine  R.R. 

Mr.  John  A.  Shaw,  M.  Am.  Inst.  K.  K.,  has  been  appointed 
General  Electrical  Engineer  of  the  Canadian  Pacific  Ky.,  with 
headquarters  at  Montreal. 

Mr.  Charles  D.  Fox,  of  the  American  Electric  Co.,  has  been 
made  Superintendent  of  the  city  lighting  plant  of  St.  Joseph, 
Mo.,  to  succeed  Mr.  Amos  L.  Utz. 

Mr.  C.  M.  Fisher,  formerly  Assistant  Engineer  of  Benton 
County,  Iowa,  has  been  appointed  Engineer  of  Jackson  County, 
Iowa,  with   offices  at   Maquoketa. 

Mr.  John  W.  Budd,  formerly  Assistant  Engineer  of  Des 
Moines.  Iowa,  has  been  appointed  County  Engineer  of  Polk 
County,  Iowa,  at  a  salary  of  $2500  a  year. 

Mr.  A.  M.  Hunt.  M.  Am.  See.  C.  E.,  Consulting  Engineer. 
San  Francisco,  has  been  appointed  a  member  of  the  committee 
for   the   reorganization    of   the   Western    Pacific   Ry. 

Mr.  William  W.  Crowley,  formerly  with  the  engineering 
corps  of  the  Delaware,  Lackawanna  &  Western  R.R.,  has  re- 
signed to  open  an  office  for  private  practice  at  31  West  Main 
St.,  Lock   Haven,   Penn. 

Mr.  S.  B.  Weir  has  been  appointed  County  Engineer  of 
Taylor  County,  Iowa,  at  a  salary  of  $1500  per  year.  Mr.  'Weir 
was  Construction  Engineer  of  the  Iowa  &  Southwestern  R.R. 
during  the  building  of  that  road. 

Mr.  Louis  P.  Wolff,  M.  Am.  Soc.  C.  E.,  Consulting  Engineer, 
St.  Paul,  Minn.,  has  been  appointed  a  member  ''f  the  Minne- 
sota State  Board  of  Health  by  Governor  W.  &.  Hammond,  to 
succeed  Dr.   C.   L.   Green,   resigned. 

Mr.  David  R.  Cooper,  M.  Am.  Soc.  C.  E..  announces  that  he 
has  reopened  an  office  at  39  Cortlandt  St.,  New  York  City,  for 
the  practice  of  hydraulic  engineering,  specializing  in  stream- 
flow  Investigations  and   reports  on   water  jjowers. 

Mr,  J.  W.  Mavity,  of  Lyndon,  Kan.,  has  been  appointed  City 
Engineer  of  Wellington,  Kan.  He  will  have  charge  of  the 
construction  of  a  large  amount  of  paving  and  sewer  work 
soon  to  be  undertaken  by  the  city  commissioners. 

Mr.  C.  D.  Shauver,  of  Cheyenne.  Wyo.,  formerly  connected 
with  the  United  States  Reclamation  .Service,  has  been  ap- 
pointed Assistant  State  Engineer  of  Wyoming.  He  was  re- 
cently Assistant  City   Engineer  of  Sheridan,   Wyo. 

Mr.  H.  M.  Stephens,  formerly  Superintendent  of  H.  S.  Ker- 
baugh.  Inc.,  in  charge  of  Barge  Canal  Terminal  Contract  No. 
33,  and  the  government  breakwater  contract  at  Oswego,  N.  Y., 
has  been  transferred  to  the  company's  Buffalo  office. 

Mr.  Henry  Bartlett,  M.  Am.  Soc.  M.  E.,  General  Mechanical 
Superintendent  of  the  Boston  &  Maine  R.R..  has  been  ap- 
pointed Chief  Mechanical  Engineer,  having  general  super- 
vision  of  motive   power   and   equipment   relating   thereto. 


Mr.  It  .S,  Klchardxon,  recently  AHHiHtant  HiiperliiieiHlini  „( 
th(<  llalirax-SI  J.diii  iIIvIhIoii  of  the  Interroloiilal  Ky.,  hiiH 
been  appolMl.'.l  .SupiTliKeiideiil  of  I  he  Koit  VVI  llhi  in  -  Winnipeg 
dIvlHloii  of  llip  Niitloniil  TraiiMi'onlliieMliil  Ity  ,  wlih  lie,i(|i|u,ir- 
toTM  at  WInnlpoK. 

Mr.  Henry  A.  Viirney  hiiH  lii'en  a|ipolnled  Town  Kiigliie.T 
of  Mr.ioUllne,  Miihm.,  to  muc<i.-<I  the  late  AIoxIm  M.  French,  M. 
Am.  .Soc.  ('.  IC,  whoxe  dejith  wiih  noted  In  our  obituary  columiiH 
of  May  i:i.  Mr.  Varney  hiiM  been  acting  Town  lOiiglnccr  since 
thu  lllneHH  of  Mr.   French. 

Mr.  VV.  .S.  Martin,  fjeneral  Managr-r  of  the  Denver  &  Itio 
Grande  K.lt.  at  Denver,  Iuih  been  appointed  Presldetit  of  the 
Union  Hy.,  of  Memphis,  Tenii..  to  succeed  Mr.  J.  L.  I>ancaHter, 
who  ri-contly  reHlgncd  to  liecomi;  AHHiHtant  to  the  Flrnt  Vice- 
President   of   the  Texas  &   Pac^llle    Hy. 

Mr.  O.  K.  Selhy,  Jun.  Am.  Soc.  C.  E.,  recently  Engineer  of 
Brldgefl  and  StructurcH  of  the  Cleveland,  f!lnelnnatl,  (;hlc;igo 
&  St.  Louis  Ry.,  h.aH  been  apjiolnted  Principal  AHHiHtant  Engi- 
neer, with  heachiuarters  at  Cincinnati.  lie  intered  the  service 
of  the   company   in    lx!19   as   AsHlstant    Engineer. 

Messrs,  Joseph  W.  Ellms,  M,  Am,  Soc.  C.  E.,  Consulting 
Sanitary  Engineer;  George  P.  .Smith,  formerly  Chief  Engineer 
of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry.,  and 
Clifford  N.  Miller,  Assoc.  M.  Am,  .Soc,  C,  E.,  have  organized 
the  firm  of  Smith,  Ellms  &  Miller.  Consulting  Engineers,  with 
olllces  at  2807  Union  Central  Building,  Cincinnati,  Ohio. 

Mr.  C.  E.  Lesher,  Associate  Geologist  of  the  Land-Classi- 
fication Board  of  the  United  States  Geological  Survey,  has 
been  assigned  hy  the  Director  of  the  .Survey  to  take  charge 
of  the  compilation  of  statistics  of  coal  production  published 
in  the  annual  volume  of  the  Survey  on  "Mineral  Resources." 
Mr.  Lesher  will  succeed  Mr.  Edward  W.  Parker,  whose  resig- 
nation will  be  effective  July  1. 

Mr.  F.  M.  Billings,  who  has  for  several  years  been  in  Spain, 
in  charge  of  the  construction  of  the  dams  and  canals  on  the 
Cbro  Irrigation  and  Power  Project  of  the  Pearson  Engineer- 
ing Corporation,  has  entered  into  partnershii)  with  Mr.  L.  R. 
Johnson  for  the  i)racticc  of  engineering  under  the  firm  name 
of  the  Billings-Johnson  Engineering  Co.,  with  offices  at  652 
Spreckels  Building,  San   Diego,  Calif. 


Jo.sei)h  H.  Gerker.  a  civil  engineer  of  the  Southern  Pacific 
Ry..  died  at  St.  Augustine,  Fla.,  on  May  9.  He  was  43  years 
of  age. 

James  W.  Gill,  a  consulting  engineer  of  St.  Louis,  Mo.,  died 
on  May  5  from  the  effects  of  a  fall  from  the  roof  of  his  home. 
A    widow    survives    him. 

Philip  Mirtz,  Assistant  Chief  Engineer  of  the  Equipment 
Department  of  the  New  York  Central  &  Hudson  River  R.R., 
died  in  New  York  on  May  11.  after  a  brief  illness.  He  was 
in  his  32nd  year. 

Joseph  Rielle,  M.  Can.  Soc.  C.  E..  who  for  GO  years  had 
practiced  civil  engineering  in  Montreal,  died  on  May  9  at  81 
years  of  age.  He  was  at  one  time  Assistant  Engineer  for  the 
Montreal  Harbor  Commissioners  and  was  formerly  Vice-Pres- 
ident of  the  Pontiac   Pacific  Junction  Ry. 

J.  F.  Deppe,  who  after  20  years  of  service  as  a  civil  engi- 
neer with  the  Mississippi  River  Commission,  was  recently  ap- 
pointed Senior  Engineer,  to  succeed  the  late  Thomas  Middle- 
ton,  died  at  his  home  in  St.  Louis,  Mo.,  on  May  11,  aged  57 
years.     A  widow  and   three  children  survive   him. 

Henry  Clay  Derrick,  M.  Am.  Soc.  C.  E.,  died  at  his  home 
in  Houston.  Va..  on  May  9.  in  his  84th  year.  He  was  born 
in  Washington.  D.  C.  in  1832  and  was  educated  at  Bolmar's 
Academy.  West  Chester.  Penn.  He  began  his  career  as  an 
engineer  on  the  Richmond  &  Danville  R.R.  in  1851  and  was 
U.  S.  District  Surveyor  for  Kansas  and  Nebraska  from  1855 
to  1858  and  Assistant  Engineer  of  the  U.  S.  Armory  at  Harp- 
er's Ferry  from  1858  to  1861.  He  served  as  Captain  of  Engi- 
neers in  the  Confederate  Army,  in  Northern  Virginia,  from 
1861  to  1865.  He  was  appointed  Lieut. -Colonel  of  Engineers  of 
the  Egyptian  Army,  on  the  Staff  of  Gen.  C.  P.  Stone,  and 
served  as  Chief  Engineer  in  the  Abyssinian  Campaign  from 
1875  to  1878.  receiving  the  decoration  of  the  order  of  Medji- 
dieh  from  the  Khedive  Ismail  for  his  services.  Colonel  Der- 
rick was  at  various  times  Chief  Engineer  of  the  Danville  & 
New  River,  the  Chesapeake  &  Ohio,  the  Richmond  &  Alle- 
gheny, the  Louisville,  New  Orleans  &  Texas  and  the  Lehig'.i 
&  Delaware  railroads,  and  he  was  Principal  Assistant  En- 
gineer of  the  Roanoke  &  Southern  Ry.  A  widow  and  five 
children    survive    him. 
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i  EHQEHEEMHHO      SOCEETIE^ 


COMING   MEETINGS 

MASTER  BOILER  MAKERS'  ASSOCIATION. 

Mav  25-28.  Annual  meetin:?  in  Chicago.  Secy.,  H.  D. 
Vought,   95   Liberty   St.,   New   York   City. 

AMERICAN  SUPPLY   AND  MACHINERY   MANUFACTURERS- 
ASSOCIATION. 

June  3-4.  Annual  convention  at  Bellevue-Stratford,  Phila- 
delphia, Penn.  Secv..  F.  D.  Mitchell,  1510  Woolworth 
nidg..  New  York  City. 

N.\TIONAL   DISTRICT   HEATING   ASSOCIATION. 

June  1-3.  Annual  convention  at  Hotel  Sherman,  Chicago. 
Secy.,  B.  L.  Gaskill. 

NATIONAL   CONFERENCE    ON    CITY    PLANNING. 

June  7-9.  National  Conference  in  Detroit,  Mich.  Secy., 
Flavel   Shurtleff,   19   Congress  St..   Boston,  Mass. 

AMERICAN     RAILWAY     JLVSTER     MECHANICS'     ASSOCIA- 
TION. 
June  9-11.     Annual  convention  in  Atlantic  City.     Secy.,  Jos. 
M.  Taylor,  Karpen  Bldg.,  Chicago 

MASTER  CAR   BUILDERS'   ASSOCIATION. 

June  14-16.  Annual  convention  in  Atlantic  City.  Secy.,  Jos. 
M    Taylor,  Karpen  Bldg.,  Chicago. 

OHIO      SOCIETY      OF      MECHANIC.\L,      ELECTRICAL      AND 
STE.\M    ENGINEERS. 
June   17-lS.     Semi-annual   meeting  at  Toledo.      Secy..   Frank 
E.   Sanborn,   Ohio   State   University,    Columbus. 

SOCIETY    FOR   THE    PROMOTION    OF    ENGINEERING    EDU- 
C.VTION. 
June   22-25.     Annual   meeting  at   Iowa   State  College,    .\mes. 
Iowa.     Secy.,  F.  L,  Bishop,  University  of  Pittsburgh,  P:tts- 
bur,gh,  Penn. 

AMERICAN    SOCIETY    OF    MECHANICAL    ENGINEERS. 

June  22-25.  Summer  meeting  at  Buffalo,  N.  Y.  Secy.,  Calvin 
W.    Rice,    29   W.    39th   St  ,    New    York   City. 

AMERICAN   SOCIETY    FOR   TESTING   M.\TERIALS. 

June  22-26.  Annual  meeting  in  .Atlantic  City.  Secy.,  Edgar 
Marburg,  University   of  Pennsylvania,   Philadelphia,   Penn. 

linltiniore  Section  of  the  .Vmeriean  Society  of  Civil  F'ngi- 
ncers — The  following  oRicers  have  been  elected  for  1915: 
President,  Thomas  D.  Pitts,  Piincipal  Engineer  to  the  Sewer- 
age Commission;  Secretary  and  Treasurer,  C.  J.  Tilden;  Board 
of  Directors,  J.  E.  Greiner,  Calvin  W.  Hendrick,  B.  Powell 
Harrison.  Benjamin  T.  Fendall,  Mason  D.  Pratt,  R.  Keith 
Compton,   Robert  B.   Morse  and   Henry   G.   Shirley. 

C'ontractorM  .VxHOciation  of  Philadelphia  —  General  con- 
tractors in  Philadelphia  have  recently  organized  under  the 
name  of  the  Contractors  .\ssoeiation  of  F'hiladelphia.  The 
Association  will  follow  the  lines  of  the  General  Contractors' 
Association  of  New  York  City.  The  headquarters  are  at  538 
Commercial  Trust  Building.  The  rooms  will  be  open  each  day 
and  all  members  can  be  reached  through  the  clerk,  who  will 
be  in  attendance.  The  following  are  the  officers:  President, 
David  Peoples;  Treasurer,  H.  W.  Underwood;  Secretary,  R.  .\. 
Manwaring. 

National  ANNOclatlon  of  Manufacturerw — The  20th  annual 
convention  of  the  National  Association  of  Manufacturers  will 
be  held  in  the  Waldorf-Astoria  Hot«  1.  New  York  City,  May 
25-26.  Among  the  speakers  will  be  ex-President  Taft,  whose 
subject  will  be  the  "Clayton  Act  and  Other  Things."  At  the 
business  sessions  reports  will  be  read  on  fire  and  accident 
prevention,  union  label,  immigration,  uniform  state  laws, 
trademarks  and  copyrights,  and  industrial  betterment.  In- 
cidental to  the  convention  will  be  a  unique  e.xhibitlon  devoted 
to  various  phase.<<  of  Industrial  education.  The  headtiuarters 
of  the  Association  arc  at  30  Church  St.,  New  York  City. 


AppHmmxces  exinidl  MateiriaJls 


f'oinblncil   Concrete    ntlxrr   anil    Rontl    Holler 

A  unique  machine  has  recently  been  jiut  on  the  market  by 
Wettlaufer  Bros.,  of  Toronto,  Ont.,  for  contractorH  who  wl«h 
to  economize  In  plant  Investment.  It  Is  a  combined  Btenm  road 
roller  and  concrete  mixer.  A  steel  truck  frunie  .lupports  two 
KxTi-ln.  vertical  steiim  engines,  a  I'l-lip.  horlzotital  holler.  15- 
cu.ft.  drum  mixer,  tilting  feed  hopper,  dlschiirge  spout,  etc. 
For  use  as  n  mixer  a  si't  of  small  wheels  Is  provided  and  when 
set  up  with  them  the  outfit  weighs  about  l."i,0()n  lb.  For  roll- 
InK  there  arc  two  rear  wheels  of  fiO-ln  diameter  and  17-ln. 
face,  and  ii  front  roller  of  34-ln.  diameter  and  69-ln.  face. 
The  rolling  speed  la  about  9000  ft.  per  hr.  The  entire  control 
In  centered  nt  the  operating  iilatfnrni,  which  the  operator 
leaven  only   to  stoke   the  boiler. 


Trailers  for  Trains 

The  trailer  wagon  shown  in  the  accompanying  illustration 
is  one  of  several  developed  by  the  Troy  Wagon  Works  Co., 
Troy,  Ohio,  particularly  for  use  in  long  trains  behind  a  traction 
engine.  The  wagons  have  double  bolsters,  couplers  and  draw- 
heads  with  large  bearing  surfaces  designed  to  maintain 
straight-line  draft  and  wagon  alignment,  all  four  wheels  on 
pivoted    axles    like    the    front    wheels    of    a    motor    car,    steel 


Ti;oY    Eeversible    ypKEADiXG    Tkaileb 

wheels  with  S-in.  tires  and  a  carrying  capacity  of  10,000  lb., 
overlapping  bottom  doors,  etc.  For  hauling  brick,  cement, 
etc.,  10,000-lb.  trucks  are  made,  with  6xl2-ft.  platforms. 
For  lumber,  logs  or  pipe,  similar  trucks  are  made,  with  plat- 
forms extensible  to  IS  ft.  length. 

Mortar    Mixer   nith    Stationary   Dmni 

The  mortar  mixer  shown  in  the  accompanying  sketch  dif- 
fers from  the  majoiity  of  machine  mixeis  in  having  the  drum 
stationary.  A  shaft  passing  through  the  drum  carries  a  rect- 
angular cast-steel  frame,  from  the  end  of  which  bars  project 
toward  the  shaft.  This  frame  is  machined  to  fit  the  drum 
closely,  and  as  it  has  beveled  edges,  it  keeps  the  surface 
clean.  AVings,  or  flanges,  may  be  added  at  opposite  corners  of 
the  frame,  as  shown  by  dotted  lines.  The  shaft  is  driven  by  a 
chain  from  a  countershaft  driven  in  the  same  way  by  a 
gasoline   engine   mounted   on    the   truck. 

The  materials  are  charged  through  a  hopper  at  the  top  of 
the  drum,  the   opening  being  fitted  with  a  grating,   or  screen. 


.MoiiiAi;    Mi.\Ki;   wnu    Stationaky   Diu'm 

The  mortar  is  dumped  through  a  hinged  door,  3  in.  wide,  ex- 
tending across  the  full  length  of  the  drum.  The  machine  is 
built  by  the  Mason  City  Mixer  Co.,  Mason  City.  Iowa,  and  is 
being  Introduced  by  R.  B.  Clark,  Jr.,  Monadnock  Block.  Chi- 
cago. 

Siir\cyor'M    Sllilc-Hiile 

A  new  duplex  slide-rule  of  particular  use  lo  Held  engineers 
In  being  put  out  by  Keuffel  ^.-  lOsser  Co.,  of  lloboken,  N.  J. 
One  face  Is  arranged  for  the  iletermlnatlon  of  the  meridian, 
after  direct  solar  observation,  In  three  settings  of  the  rule: 
besides  the  regular  multiplication  scales,  there  are  scales  of 
Sin.  d  for  declination,  Cos  I  and  h  for  latitude  and  altitude, 
tangents  and  tangents  Inverted  and  azimuth  natural  cosines. 
The  other  face  has  the  usual  scales  for  general  numerical 
work  and  two  full-length  stadia  scales  for  computing  hori- 
zontal illstHiiees  ami  vertical  heights.     The  rule  Is  listed  at  $18. 
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THnree  Miles  fi  ^>\k\^o 


Ora^goim 


II.  1 1.  Nkuki.i,- 


In  DecoiuIuM-,   IDl:!,  tin-  Scm'tnrv  of  tlic   Interior  iui-  rises  alirnptly  fiixiiif  ."iO  11.  iihinc  llir  water  level,  so  tliat  the 

tliori/ed  the  extension  of  the  rnmtilla  I'rojeet  west  ol' tlie  deterniination  of  tlu;  l)(!st  diversion  point  was  larj^itly  a 

Uniatillii   IJivor.     Construction   was   ]ironij)tly   he^un   on  question  of  halanein^^  tlu;  lesser  cost  of  a  dam  as  one  pro- 

tho  main  canal  to  divert  water  for  the  first  unit  of  10.000  eeeded   upstreani   a^Minst  the   incr(msc<l   cost  of  a  canal 

ai  res.     Tiie  diversion  dam  is  on  the  Umatilla  River  ad-  in  a  dillicult  location.    TIk;  most  suitable  place  was  finally 


Fio.  1.     DivEi:sioN'  Dam  at  Tiiijee  ^Files  Palls,  OiiEfiox,  on  the  Umatilla  Piioject, 

r.   S.   Ti'Ef'LAMATION   SeIIVICE 


jaoent  to  the  line  of  the  Oregon-Washington  Railroad  & 
Navigation  Co.,  18()  miles  east  of  I'ortland  and  about  mid- 
way between  the  towns  of  Hermiston  and  Umatilla. 

The  lower  four  miles  of  the  Umatilla  River  is  in  a 
shallow  basaltic  gorge  with  exposed  rock  Iwttom  and 
commonly  low  rock  sidewalls.  Investigations  carried  on 
at  (litTcrent  times  in  15)11  and  since  disclosed  a  nundjcr  of 
feasible  diversion   points.      The   west   bank   of  the   river 


'Project  Manager,  I'niatllla  Project,  U.  S.  Reclamation  .Ser- 
vice, Hermiston,  Ore. 


determined  to  be  innnediately  above  a  low  fall  locally 
known  as  Three  Miles  Falls,  where  the  river  drops  abo\it 
live  feet.  A  bare  ledge  was  exposed  in  the  river  bed 
both  above  and  below  the  falls.  Rock  was  also  exposed  on 
both  banks  for  a  few  feet  above  the  water  surface.  Two 
diamond-drill  holes,  one  on  each  bank  of  the  river,  showed 
that  the  rock  was  of  fair  quality  and  .sufficiently  thick 
to  snpjiort  safely  the  comparatively  low  structure  contem- 
plated. A  number  of  test  i)its  on  the  east  hank  of  the  river 
disclosed   inferior   rock   witii  onlv   two  or   three   feet   of 
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cover.  For  a  short  distance  along  the  axis  of  the  dam 
and  for  a  considerable  area  above  there  was  an  exposed 
sheet  of  lava. 

Studies  for  the  dam  were  carried  on  at  various  times, 


concrete  walk  M  in.  wide.  A  training  wall  1  ft.  thick  and 
about  4  ft.  high  connects  all  piers  with  the  exception  of 
those  in  the  river  channel.  The  arches  rise  from  a  cutoff 
wall  about  G  ft.  thick  and  from  G  to  10  ft.  deep,  extending 


Maximum    Section    of   Dom 


Sec+ion    A-A 


Sec+ion  thnDugh    Sluicepor+s  E-E 

Fig.  -2.    Details  of  Three  Miles  Falls  Multiple-Arch  Dam 


and  different  types  were  considered,  but  it  was  decided 
that  a  multiple-arch  concrete  dam  would  best  meet  con- 
ditions. Work  was  started  July  7,  1914,  and  was  vigor- 
ously prosecuted  until  its  completion,  Nov.  28,  1914. 

Desic.n^  of  Dam 

The  design  finally  adopted  was  for  a  multiple-arch 
dam  of  concrete,  maximum  height  21  ft.  (Fig.  2).  The 
axis  is  curved,  having  a  radius  of  1200  ft.  The  curved 
plan  was  chosen  partly  because  of  its  pleasing  appear- 
ance, but  mainly  because  it  seemed  to  best  fit  the  rock 
contour  and  give  the  most  favorable  escape  to  the  main 
channel  for  water  passing  over  the  crest.  There  are  40 
arches  springing  between   i)iers   20  ft.   c.   to  c.     These 


into  solid  rock.  Fig.  2  shows  sections  of  the  dam  and 
clearly  depicts  important  features. 

The  piers  are  18  in.  thick  and  are  reinforced  on  both 
sides  with  i^-in.  vertical  bars  spaced  24  in.  c.  to  c,  the 
steel  being  3  in.  from  the  outer  face  of  the  {)ier.  Horizon- 
tal rods  were  placed  at  intervals  and  securely  wired  to 
tiie  vertical  reinforcement.  The  outer  face  of  the  arches 
has  a  radius  of  18  ft.,  and  the  inner  face  conforms  to  a 
radius  varj'ing  from  16  to  17  ft.,  according  to  the  eleva- 
tion. The  under  side  of  the  crest  is  an  arch  of  16-ft.  ra- 
dius. The  crest  is  lieavily  reinforced  with  l/^-in.  bars 
sjjaced  6  in.  c.  to  c. 

In  the  main  channel  there  are  nine  sluiceports  under 
three  arches,  each  port  having  a  clear  opening  4  ft.  wide 


Fid.  :i.    'I'liHEi:  Miles  Kai.i.s  1)\m  indei!  ('onstimition 

nnlics  are   12  in.  nt  the  crest  and  increase  in  thickness  and  21/^5  ft.  higii.    Tlie  openings  are  provided  with  grooves 

downward  at  tlie  rate  of  Yn  in.   for  each   vertical   foot.  10  in.  wiile  and  4  in.  dci'p  for  the  purpose  of  easy  closure 

The  upstream  face  of  tlie  piers  anil  arches  ha.s  a  slope  of  either  by  gates  or  llashboards. 

n/j  t<<  1.    The  downstream  face  of  the  piers  has  a  hatter  At  the  west  end  of  the  dam  is  located   the  intake  to 

of  I   t(i   12.     Tlie  piers  are  connected  and  stilTened  by  a  the  canal  system.    Three  gate  openings  are  provided,  each 
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6  ft.  witli'  mill  (!  rt.  Iiii;li.  siiniMiunlril  liy  n  nimicli'  '^nif 
lioiisf  \''  ft.  wiilf  mill  v'O  ri.  Ion;;.  Ailjiuciil  lo  tlir  ;;iitt' 
lioiiso  and  spmiiiiiiL;  tlu>  climuif!  is  a  lii'a\  v  cunrrt'tt'  lii^^li- 
way  hrid;;!'  1'^'  It.  widf.  Ili'vuiid  this  llic  rliaiuicl  widens 
into  a  Imsin  alioul  'tO  ft.  Ion;:  l>y  :t()  ft.  wide.  Arnws  lliis 
bnsin  tiicrc  cxtrnds  dia;;(inally  a  widl  consistiM;;  of  nine 
pit'i"s  ritniioilfil  liy  a  liasi-  wall  :t  f(.  Iii;:!i  and  !•  in.  Iliii  k. 
A  walk  V  ft.  wide  and  li  in.  tliirk  ronntsts  tli<>  |iii>rs  and 
with  tlu'ni  tnitlini's  ti-n  (i|)(nin;^s  rat  li  (1  It.  wide  and  5  It. 
Iii,i.'li.  in  wliii  li  ,iri'  mI  n'\iil\inLr  li>*li  srivcn.s. 

CoNMKi  t  I  ii>\   Pktmi.s 

Till'  lonliattor  lM';j;an    work    liy    Imildinif  a    low   cnrtli 
M.lVi'i-dani  to  iinwator  tlu'  wist  jiart  ul'  llif  river  clianncl. 


mill    llir    I  lirnilt    railM'd    to    How    lllldll;.'ll    III!'    ^llliri'|ioi  l>. 

\''i'^.  .\  .shows  that  part  of  the  dam  containin;,'  the  sliiiee- 
liort.x  a.>*  nearly  <()ni|deled.  the  water  Mowin;;  thron;,'li 
tile  sliiiee|iorl.M  and  the  east  porlion  of  the  river  ehaiinel 
hare.  'I'he  i  iitolF  Ireiich  and  |iier  I'oiindiitionM  were  first 
e.\(avated,  tlii-n  the  treiieheH  were  tilled  with  ednentle. 
Forms  for  the  jiiers  wen;  ne.vt  eonstnieted.  and  nn  fast  as 
praetiiahle  tilled  with  eoncrete.  After  the  r(ineret<'  in 
the  |iiers  was  set  I'ornis  for  tht;  arehes  were  |»laeod  and  llie 
arches  east.  Tliey  wen;  east  in  sets  of  from  fonr  to  si.v, 
and  two  days  were  allowed  to  eoniiilele  each  set  to  ahout 
llir    elevation    of    tile    rli'sl     reillforeemeilt . 

The    lliiw   of    till'    ii\ir   was    nearly    iiiiil'iniii,   ii|i[)ri)\i- 
iiiiitely    IvO   sec. -ft.,    wliilc   i  uii-t  iik  I  inn    \\;i-    in    i)ri);.'re--. 


Fi(i.  4.      DouN.sTiiK.AM   Fack  OF  Tiii!i:i:   i\Iii.i:s  Falls   Daji 


IJock  e.xeavation  wa.s  promptly  hejjcun  as  soon  as  the  river 
l)ed  was  uncovered.  A  screenini^.  cnishinj;  and  concretc- 
ini.xing  plant  was  estahlishod  at  the  oast  end  of  the  dam. 
A  trestle  (Fijr.  .3)  was  huilt  across  the  river  jiarallel  to 
the  axis  of  the  dam  and  on  this  trestle  a  narrow-gaire  track 
was  laid,  the  elevation  of  the  rails  heing  2  ft.  ahove  the 
crest  of  the  dam.  Cars  jmshed  hy  hand  were  u.sed,  and 
hy  that  method  concrete  and  other  material  wore  easily 
dislrihuted.  A  pit  supjilying  fair  sand  and  gravel  mixed 
with  houlders  was  found  one  mile  from  the  dam.  The 
output  of  the  ]iit  was  run  through  the  screening  and  crush- 
ing plant  and  divided  into  three  grades — rock  from  2  in. 
to  1  in.,  from  1  in.  to  W  in.,  and  material  passing  a  1,4- 
in.  screen. 

It  was  the  endeavor  of  the  contractor  to  complete  as 
soon  as  possihle  that  i)art  of  the  dam  in  the  section  first 
unwatered  and  which  contained  the  sluiceports.  The  re- 
maining portion  of  the  river  channel  was  then  unwatered 


Weather  i onilitions  were  favorahle.  There  were  no  acci- 
dents of  importance.  Coii.struction  progres.sed  rapidly 
and  closely  to  schedule,  a  result  largely  due  to  the  efli- 
cient  manner  in  which  the  contractor  handled  the  work. 
On  account  of  the  rock  lying  in  thin  horizontal  layers 
it  shattered  hadly,  rendering  it  necessary  to  excavate 
deejier  and  wider  trenches  than  planned.  This  was  espe- 
cially true  of  the  main  cutolf  trench,  where  rock  was 
found  to  he  hadly  fissured,  am!  it  was  necessary  to  exca- 
vate to  a  depth  of  ahout  !>  ft.  in  order  to  make  a  tight 
clo.sure  witli  scmnd  rock.  Instead  of  a  cutotF  wall  2  ft. 
thick  with  average  depth  of  4  ft.,  which  it  was  hoped 
would  sutlice,  there  was  aituall\    luiilt    a   wall  averaging 

6  ft.  thick  aiul  having  a  dej)th  of  aixml  !)  ft. 

In  order  to  close  the  sluiceports,  concrete  slabs,  thor- 
oughly reinforced,  were  (ast,  each   I  ft.  7  in.  hy  -5  ft.  hy 

7  in.  with  a  wooden  closing  strip  li  in.  wide  and  li/G  in. 
thick  around  the  edge.    The  slabs  were  suspended  from  a 


1012 


ENGINEERING     NEWS 


Vol.  73,  No.  21 


wooden  framework  above  the  sluiceports.  Care  was  taken 
to  clean  the  gravel  from  the  sills  of  the  ports,  and  by 
trial  it  was  determined  that  each  slab  could  be  seated 
properly.  On  Nov.  28,  1914,  at  10  a.m.,  the  sluiceports 
were  closed  by  cutting  the  ropes  suspending  the  slabs  and 
allowing  them  to  drop  into  place.  No  difficulty  was  e.x- 
perienced.  Some  leakage  occurs  around  the  edges,  but  it 
is  not  thought  worth  while  to  attempt  to  stop  it,  as  the 
probabilities  are  that  the  first  flood  will  seal  the  openings. 
Fig.  1  shows  the  dam  after  the  sluiceports  were  closed. 

When  the  ports  were  closed  there  was  about  120  sec- 
ft.  flowing  in  the  river.  At  7  p.m.,  Dec.  1,  or  about  81 
hours  after  the  ports  were  closed,  water  began  running 
over  the  crest.  There  was  little  leakage  under  the  dam,  , 
the  total  being  less  than  14  sec.-ft.  There  was  almost 
no  leakage  through  the  arches,  although  there  were  several 
moist  areas.  Water  passed  over  the  crest  in  an  even  sheet, 
and  the  finished  structure  presents  a  pleasing  appearance. 
An  inspection  made  early  in  Feliruary,  when  500  sec.-ft. 
was  flowing  over  the  crest,  failed  to  disclose  a  single  leak 
through  the  arches  or  piers,  although,  as  previously  men- 
tioned, there  were  occasional  damp  areas. 

Personxel 

The  dam  is  a  part  of  the  Umatilla  project  of  the 
U.  S.  Reclamation  Service  and  was  built  under  the  di- 
rection of  the  officers  of  that  service.  The  work  was 
handled  in  an  efficient  manner  for  the  contractor,  the 
Morrison-Knudsen  Co.,  of  Boise,  Idaho,  by  H.  W.  ilor- 
rison.  a  member  of  the  firm.  I.  S.  Voorhees,  Assist- 
ant Engineer,  was  in  immediate  charge  for  the  United 
States,  reporting  to  the  writer,  who  is  Project  Engi- 
neer, and  to  E.  G.  Hopson,  Supervising  Engineer  of  the 
Pacific  District. 


The  following  tabulation  sliows  the  cost  of  the  striK- 
ture: 

Excavation,   rock,  5123.7  cu.vd.  at  $2 $10,2-17.40 

Excavation,    earth,    1539    cu.yd.    at    65c 1,000.35 

Concrete   in   place,    4157.6  cu.yd.   at   $9.75 40,536.60 

Embankment   and   backfilling,   S33.S   cu.yd.   at   50c...  416.90 

Paving,  41.1   cu.yd.  at  $4    164.40 

Handling     reinforcement    and     other     metal     work, 

51,!t00  lb.  at  2li.c 1,297.50 

Handling  water   900.00 

Right-of-way.   6S.1   acres  purchased    2,162.60 

S56.725.75 
United  States  material,    mainly    cement   and    steel..         11,445.32 

United  States  engineering    1,787.82 

United  States  general    expense 3.212.56 

Total    $73,171.45 

In  putting  up  a  new  factory  building  designed  through- 
out for  modern  requirements,  the  Crown  Cork  &  Seal  Co.. 
Baltimore,  employed  hollow  concrete-and-steel  columns, 
and  downward  ventilation  through  tliese  columns,  thereby 
eliminating  all  (omplications  as  to  the  distributing  ducts. 


FiOH.  1  AND  2.     Nrw  F.vcToriv  or  Ciiowx  Cokk  &  Si:.\i,  Co.,  M.\i.riMt)i!i:,  Mi>. 

(VIev  In  one  of  th.-  fiictorv  iitorleii  nhowa  the  vent-dupt  opcnhiK"  In  the  coUimnn.     LiirKc  view  Bhows  mipply  duct  on  roof) 
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Tin-  iiir  licatiii^,  liiiiiinlirviii;,'  iiml  fan  system  is  ;,'niu|>i'i| 

in  a  poll t house  on  the  root';  tlic  main  ducts,  distrihutin^' 

tlu«  air  to  tlu'  rulunm  ilucts,  aiv  built  diioctly  <»n  tlu'  roof. 

The  liuililinjj  is  :;J1().\170  It.,  Ihiir  stories  and  hasiMiiont. 

\'\w   strut  tu re    lias    heande.ss    lloor   construction    of    the 

mushroom"  system.  The  wall  columns  are  reinforced 
micrete,  hut  a  dilferent  tonslruction  is  u.sed  for  the  inter- 
ior n>lunins,  because  of  their  serving;  as  vent-ducts.  Steel 

.'lumns  nuide  of  two  l)uilt  channels  are  incased  in  con- 

nte,  and  themselves  inclose  the  circular  duct,  which  is 
lornied  hy  a  u'alvanized-ii-on  thu  t  surroundi'd  hy  the  in- 
C8.*inp  concrete  ( Kijr.  .?).  From  lop  to  liottom  the  ducts 
decrease  in  area,  thus  proportioniii;.'  their  ia])acity  to  the 
volume  of  air  to  he  (arricd.  and  at  the  same  time  in- 
cn'asin}j  the  concrete  area  as  the  load  increa.<es.  Outlets 
in  each  story,  with  dellector  vanes  inserted  in  them,  de- 
liver the  air. 

In  huildin;:  llie  ttilunnis  tlic  air-(]u<  t  liollows  wen- 
formed  by  ])lacin,ir  the  ])ermaiu'nt  iralvanized  iron  linin;,^ 
of  tlie  duct  and  lillinij  these  with  sand  prior  to  )>ourin>; 
of  concrete,  to  ]irevent  collapse  from  the  pressure.  After 
the  concrete  had  set,  the  sand  was  allowed  to  fall  out  of      which  he  nn^ht  occupy  is  l)ecausc  of  wrong  ideals.     The 


The  ll^c  of  wuiid  floors  ifi  intcnilcd  to  avoid  I  rouble 
from  K^'t.  •'♦'.,  oir  the  concrete,  windi  it  was  feared  might 
danuigc  the  delicate!  machines  used;  also,  machine  parts 
dropped  on  a  com  rete  door  would  be  damaged.  Tlu;  roof- 
ing is  slag  except  that  a  part  is  covered  with  tilcH. 

"Security"  inserts  were  built  into  the  floor  slal)  at  regu- 
lar intervals  to  prevent  much  future  cutting  and  drilling 
for  shafting  hangers  and  supports. 

The  operation  of  the  heating  and  ventilating  system 
involves  drawing  the  air  for  heating  in  the  wintertime 
ihrough  stairways  and  shafts  from  the  various  floors.  In 
the  summer  the  recirculating  passages  arc  clo.sed  and  fresh 
air  is  taken  from  the  outside,  at  the  humidifier  inlet  on  the 
roof.  The  air  is  humiilified,  heated  in  winter  and  dis- 
tributed tlirough  liic  ducts. 

m 

Tfiae   PosntlflOEii   of  dlhe    E-sragairaeer* 

!'.',    Iii\  ().   H.\Ki:i!t 

1  ;iMi  ]iersiiailc(l  that  llic  rliicf  reason  why  the  engineer 

does  not  attain  to  the  position  in  the  public  estimation 


the  bottom  openiui. 


in  tlic  basement  story. 
-€e-6' H 


SECTION  /I- A 
D£Fl£CTV/f    PO/f    BRAHCH    DUCT^  (ENLARGEV) 

Fk;.  ;>.   KooK  A.\u  Floou  Plan  .wd  Vkxt-Uuct  Details 

The  construction  of  the  main  ducts  on  the  roof  is  al.so 
shown  in  Fig.  2  by  a  .sectional  sketch.  They  are  formed 
with  double  walls,  4  in.  of  concrete  and  4  in.  of  hollow 
tile,  separated  by  a  1-in.  air  space.  The  tile  is  covered 
with  •■54-in.  cement  plaster,  then  asphalt,  and  then  5-ply 
-lag  roofing. 

Of  other  features  of  the  building  the  following  may 
be  noted:  The  exterior  walls  are  brick  curtain  walls, 
with  70%  of  glass  area  ("Fenestra"  sash  glazed  with  ham- 
mered gla.ss).  The  floors  are  of  narrow  maple  laid  on  an 
under  floor  nailed  to  wood  sleepers  embedded  in  the  con- 
crete till  of  the  slab. 


ppresentative  engineer  magnifies  the  im])ortance  of  tech 
nical  matters;  in  college  he  is  insist- 
ent upon  acquiring  a  so-called  practi- 
cal education — that  is,  he  desires  to 
specialize  and  to  take  only  the  sub- 
jects immediately  connected  with  his 
chosen  profession.  As  a  consequence, 
lie  lacks  breadth  of  view  and  is  weak 
ill  knowledge  of  nonj)rofessional  mat- 
ters. Too  often  he  has  sought  to 
jierfect  himself  in  technical  details  to 
the  neglect  of  a  knowledge  of  political 
procedure,  of  business  methods,  of 
labor  conditions,  or  of  social  problems. 
Further,  he  is  often  seriously  deficient 
in  the  ability  to  use  correct  language. 
What,  then,  can  the  young  engineer 
do  to  prei)are  himself  for  a  wider  use- 
fulness and  a  larger  success?     I  have 

several  definite  suggestions: 

By  continual  care  and  practice,  culti- 
vate the  ability  to  express  yourself  in 
writing  and  in  oral  speech  in  clear,  con- 
cise, correct  English.  There  is  nothing 
more  necessary  to  the  young  engineer 
who  desires  to  attain  more  than  a 
mediocre  success. 

Extend    your   horizon    by    reading    and 
study  of  industrial  and  political  history, 
political    and    social    science,    economics, 
labor    problems,     principles    of    banking, 
rate  regulation,  and  other  vital  subjects. 
Do  not  become  a  man  of  technical  de- 
tails nor  a  man  of  books  to  the  exclusion 
of  a  knowledge  of  affairs.     The  success- 
ful engineer  must  buy  materials;   there- 
fore he   must  have  a  knowledge  of  market   conditions  and   of 
business  methods.     A  successful  engineer  directs  the  labors  of 
others;    therefore   he    must    know    much    of   the    motives    that 
influence    men,    and    must    understand    the    point    of    view    of 
organized    labor,   and    should    have    at    least    some    knowledge 
of  the  advantages  and  disadvantages  of  the  different  methods 
of  payment.     An  engineer  is  frequently  called  upon  to  report 
upon  projects;  therefore  he  should  be  able  to  foresee  all  the 
industrial,  commercial  and  financial  conditions  involved  in  the 
project,   and   should   be   able   to   accurately  discriminate   as   to 
the  relative  importance  of  the  various  conflicting  factors.     The 
engineer  writes  specifications  and  makes  contracts;  therefore 
he  should  know  something  of  the  intricacies  of  the  law. 


TYPICAL  SECTION 
THKOUGH  COLUMNS 


•Part  of  address  before  a  convention  of  "Triangle,"  a  civil 
engineering   fraternity. 

tProfesBor  of  Civil  Engineering,  University  of  Illinois. 
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^  It  is  not  cxixH-ted  that  there  will  ho,  for  several  years, 

SmmSiM   S^imSi^ori^am  '""'"<'  ^^^""  "'•"''^  ])ersons  residinjj  at  the  institution,  and  the 

sewage-treatment  plant  was  aceordin<ily  desi<rned  for  this 

By  R.  F.  -MacDowki.l*  nuinher,  or  25,000  pil.  of  sewajje  per\lay,  hascd  on  100 

Five  coiinties  in  northern  Ohio  recently  joined  in  the  'A'^^-  per  eapita.    The  plant,  however,  was  laid  out  in  such 

construction  of  a  tuberculosis  sanatorium  at  Sprinjxfield  :>  manner  as  to  permit  its  size  to  he  doubled  in  the  future. 

Lake,  near  Akron. t    Tlie  huil(lin,<;s  were  erected  on  top  of  It  is  on  the  opposite  side  of  the  hill  from,  and  entirelv 

a  hill,  near  a  small   inland   lake,  the  land  surrounding  out  of  sight  of,  the  five  buildings  of  the  institution,  and 


SCREEN  SEDIMENTATION  D05IN0 

CHAMBER-^       /  TANKS  jank        DISINFECTION 


Inlet.  El. 48.5 


Vu 


SLUDGE  BEDS 


±       - 


SAND 
FILTERS 


Section   A-A 

FIG.  I 
2.    I     WD  ." 


Outfall. EiZ63Z-'' 


^mmi 


•r  Pipe  f?r  .TP'^T 


£L8Q._30_^/>resenf  Oracle 


F1&.5   DISTRIBUTION        TANK 
Skw  \(iK-'ri!K  A  TM  KNI'    1*1, \N  I    I'oi;    l''l  VK-CoUNTY  TuilEUCUl.O.slS  S.VN.Vl'Olill'M, 
Si'i;i  N<:i  IKI.I),  Olllt) 


which  is  used  as  a  pleasure  resort  and  camping  ground,      the  main  sewer  follows  the  contours  around  the  hill  to  the 
The  sanatorium   farm   is  drained   to  the   lake  through  a      plant. 


The  design  (Fig.  1)  includes  a  .screen  chandicr,  two 
.sedimentation  tanks  of  the  two-story  type,  a  dosing  tank, 
a  sludge  bed,  two  intcrniittcnt  .saiul  lillcrs,  a  sub-Mirface 
ab.sorption  system  and  a  disinfection  equipment.  The 
sewage  Hows  by  gravity  through  the  screen  chamber  and 
*Aii8ifitant  RriKinoiir.  with  n.  Wlnthrop  I'riitt.  CoiiHultinK  one  or  both  sediiueiitalion  tanks  to  the  dosing  tank,  from 
i.:„«in..«r.   f!«v..i...Mi.  Ohio  ^^,,1^.,^   ^  j^  .li.scluirged   by  alternating  siphon.s  onto  the 

rThi'  Mvi>  roijiitlvH  wi To  I'ortutft',  Mturk.  Muininlt,  MuliuiiliiK  ,    ,,,.  ,,,,       ,.,,         ,'  •  n      i     i    •  i      i 

iiikI  '•uiuiiiiii.iim.  saiiij  lilti'is.      I  he  liltcrcd  sewage  is  collected  in  a  central 


small  dilcli  which  alfords  no  dilution  for  the  sewage  from 
the  institution.  i5ccau>e  of  this,  as  well  as  from  an  a'sthe- 
tic  stand|)oint,  therefore,  it  was  iie<r.ssary  to  provide  a 
high  (legroo  of  treutinunt  for  tlu^  sewage. 


\ii.v  •::.  i!M. 
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rhnnilx-r  liclvvcfii  the  lillcrs  nml  llini  tlnws  to  u  imiiip 
w«'ll,  fnmi  wliiili  it  is  raised  to  tlio  iilisDrptioii  svstftii,  lo- 
cattMl  oil  till'  liillsiih'  aliovi-  llic  snliiiicntiition  tMiil:«.  As 
1  final  prcriiiitioii  any  ilraiiia;;!'  rroin  tlii'  alisorption  Kys- 
iem  is  i-olli'itcil  ami  tomlni  tcii  liack  to  tin-  ihainlifr  bc- 
twcH'ii  till'  liltors.  oviT  wliicli  is  tlu'  small  luiililiii;,'  (oiilain- 
in>;  tlu'  ilisiiifi'dioii  tanks.  Ili'ir  tlir  linal  I'llliiciit  may  In' 
tmitrd  with  a  rali  iiim-hyporliloiitt'  solution  lii'Tort'  lii'in^' 
disiliariirtl  into  the  n»'ai-liy  ilitcli.  By  nu'iins  of  ;,'nto 
vnlvi's  and  slinir  -.'ati's  riflicr  |lic  liltors  or  tlic  aJKorption 
systi'ni.  or  liotli.  may  Ih>  hyimssod. 

Till'  scrt'i'ii  iliamlu'r  toiitains  a  single  ri'movalili' 
wroUiilit-iron  Imr  siri'i'ii  having  I -in.  ilrar  opt'!iiii;;s,  the 
wn't'ii  lii'in;,'  jdaii'd  at  an  aiijrli'  of  IT)  dr;.'.  away  from  llio 
flowinj;  sowaji*'.  Tlio  si'dinu'iitation  tanks,  of  Ihc  two- 
story  tyjH'.  aro  rotlaiii^MiIar  in  sliapo  and  arc  placi'd  riid  to 
end.  H  I'ross-si'itioii  lu-inu  shown  in  Fi;j.  2. 

Tin-  tanks  aiv  constnicti'd  in  fxravation  ami  Iimvc  a  total 
dopth  of  1.'?.")  ft.  They  providi-.  when  hotli  aiv  in  opi-ni- 
ticui,  a  "flowin^-tlironj;h"  prriod  of  four  hours  and  a 
slud-ro  rapacity  sulluitMit  for  180  days"  storaj^c,  both  based 
on  tho  ultimate  rai>aiity  for  wliit  h  the  ])lant  is  dosijrnod. 
Tin-  tanks  liavo  '-J-in.  wood-plank  tlow  coinparlmont  walls 
and  ;?-in.  wood-jilank  eovi-rs,  tlio  latter  bciii;,'  laid  without 


Nrffc*- 


Fu;. 
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joints  to  allow  the  gases  to  escape.  The  sludge  may  be 
discharged  by  gravity  to  the  sludge  beds,  located  adjacent 
to  and  just  below  the  tanks.  These  beds,  which  have  a  total 
area  of  240  sq.ft.,  are  provided  with  bank  sand,  underlaid 
with  washed  gravel,  making  a  total  average  depth  of  15 
in.  By  means  of  two  removable  wooden  partitions  they 
may  he  divided  into  four  units  for  sludge-drying  purposes. 

The  dosing  tank  is  constructed  entirely  of  concrete, 
with  the  central  portion  sufficiently  high  to  provide  head- 
room over  the  two  6-in.  Miller  alternating  siphons  lo- 
cated immediately  below.  By  means  of  an  emergency 
drain  the  tank  may  be  entirely  emptied  at  any  time. 

The  sand  filters  are  long  and  narrow,  this  being  the 
most  economical  shape  on  the  rather  steep  hillside.  They 
arc  constructed  largely  in  excavation  and  arc  surrounded 
by  plain  concrete  walls.  Instead  of  using  the  ordinary 
type  of  wooden  troughs,  which  so  quickly  rot  and  become 
displaced,  the  sewage  is  distributed  by  means  of  a  single 
line  of  cast-iron  pipe  running  through  the  midiUe  if  each 
filter,  under  the  surface,  with  riser  pipes  at  two  points 
discharging  onto  i  ircular  concrete  splash  plates,  located 
at  the  surface  of  the  sand,  as  shown  in  Fig.  '.].  The  fil- 
tering material  consists  of  bank  sand  having  an  average 
depth  of  3  ft.,  and  screened,  washed  gravel,  the  latter 
being  placed  only  over  the  two  lines  of  vitrified-pipe  un- 
derdrains.    The  sand  was  obtained  from  a  bank  onlv  one- 


Iniir  null'  Irnm  the  Mtc  mid  is  of  satisfactory  <lrira(  Icr 
for  the  purpose,  it  has  an  I'lfcctive  sizi;  of  0..M  mm.  ami 
a  uniformity  coetlicient  of  'i.20  after  removing  a  small 
percentage  of  line  gravel  by  screening,  and  when  placed 
was  almost   entirely   free;  from   loam. 

The  pump  well  is  located  at  one  end  of  the  (liters.  The 
|iiiniping  e(pii|iment,  which  is  placed  in  a  dry  chamber 
adjacent  to  the  main  chamber,  as  shown  in  l''ig.  4,  con- 
sists of  a  l-in.  vertical  centrifngal  iiiinip,  direct  driven 
by  a  ■Ji/ij-hp.  electric  motor.  The  pumping  operation  is 
automatic,  being  contndlcd  by  a  float  switch  and  auto- 
matic start  and  sto|i  device.  The  electric  wiring  for  power 
is  carried  in  a  conduit  which  is  laid  in  the  same  trench 
with  the  sewer,  from  flic  puwrr  liou.se  about  1000  ft. 
distant.  The  elllueiit  froiii  ciirji  lilter  is  thus  quickly 
raised  to  a  so-called  weir  or  distribution  chamber,  lo- 
cated in  the  middle  of  the  alisorption  system,  Sfi  ft. 
higher  Ml  elevation  than  the  pump.  This  chamber  is  de- 
signed to  give  an  even  (li>triliuliiiii  of  the  sewage  to  each 
foot  of  absorption  tile.  (Sec  l-'ig.  ."i. )  It  is  constructed 
of  concrete  ami  liy  means  of  loncrcle  partition  walls  is 
divided  into  a  main  conipartment  and  four  .smaller  com- 
partments. The  sewage  Hows  into  the  smaller  compart- 
ments over  weirs  of  ditferent  widtii.s,  corresponding  to  the 
different  lengths  of  absorption  lines.  Each  of  the  smaller 
compartments  is  connected  to  a  separate  line  of  absorp- 
tion pi])c,  and  thus  the  total  quantity  of  sewage  is  divided 
pro])ortionately  among  tlie  different  lines  of  pipe. 

The  absorjition  system  consists  of  six  lines  of  10-in. 
xMdiid-grade  vitrified  pipe,  each  laid  at  a  different  eleva- 
tion, but  following  closely  tlie  contour  of  the  hill.  A  total 
(if  KifiO  ft.  of  pipe  was  used,  thus  giving  sufficient  ca- 
pacity, with  each  pipe  half  full,  to  receive  the  entire  con- 
tents of  the  dosing  tank. 

Vitrified  pipe,  in  2-ft.  lengths,  was  provided  in  place 
of  the  usual  farm  tile,  as  it  was  thought  the  pipe  would 
maintain  a  Iietter  alignment.  Fach  line  was  laid  about  2 
ft.  deep,  with  a  grade  of  0.1  ft.  per  100.  The  .soil  in  which 
the  absorption  system  was  laid  is  of  excellent  character 
for  the  purpose,  being  a  loose  mixture  of  sand,  gravel  and 
loam.  This  material  was  found  only  at  the  top  of  the 
hill,  and  its  character  made  pumping  justifiable,  although 
there  was  a  sufficient  area  for  the  absorption  system  on 
land  below  tlie  filters.  As  an  additional  aid,  however,  4 
in.  of  clean  iiank  gravel  was  placed  on  the  bottom  and 
sides  of  the  pipe.  Also,  pieces  of  tarred  felt  were  placed 
over  each  joint  to  keep  fine  material  out  of  the  pipes. 
Down  the  hill  from  the  absorption  .system  an  additional 
line  of  vitrified  pipe  was  laid,  also  with  open  joints,  for 
the  purpo.se  of  collecting  any  drainage  which  may  come 
from  the  absorption  system.  This  drainage  flows  back  to 
the  collection  and  disinfection  chamber  between  the  fil- 
ters. It  is  expected,  however,  that  the  ground  will  absorb 
the  entire  flow  during  most  of  the  year. 

The  disinfection  hou.se,  10  ft.  square  in  plan,  is  con- 
structed of  hollow  tile,  with  a  slate  roof.  The  out-ide  of 
the  tile  walls  received  a  white  stucco  finish  which  gives  a 
very  attractive  appearance  to  the  building. 

The  disinfection  equipment  consists  of  two  steel  solu- 
tion tanks,  each  .3  ft.  in  diameter  by  5I/2  ft.  high,  and  a 
small  galvanized-iron  orifice,  or  feed  tank,  together  with 
solution  and  water-supply  pijiing.  The  feed  tank  has  a 
constant-head  float  valve  and  an  adjustable  orifice  for 
regulating  the  flow  of  .solution.  The  tanks  are  painted 
with  acid-proof  paint  to  protect  them  against  the  hypo- 
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chlorite  solution.  Tlie  fmal  efflui'iit.  whether  from  filters 
or  ab.*orption  .*;ystciii,  will  l)e  thurouij;hly  nii.xetl  with  the 
liypo(  lilorite  solution  in  the  .500  I't.  of  outfall  sewer  wliicii 
discharges  into  the  small  ditch  leading  to  the  lake. 

The  plant  was  designed  and  the  construction  supervised 
under  the  general  direction  of  R.  Winthrop  Pratt,  Cleve- 
land, Ohio.  The  contractor  was  the  New  York  Sewage 
Dis|)osal  Co..  of  New  York.  The  cost  of  the  plant  was 
$9000,  including  alwut  2000  ft.  of  sewers. 

S&ss.iadl^s'dl  (Gsitle  Valves  of  tHe 
Mew  YoipM  (City  Wsvter- 


Four  vears  ago  tlie  .New  York  City  Department  of 
Water  Supply,  tias  and  Electricity  ado]>ted  six  standard 
sizes  of  gate  valves  for  u.se  in  the  water-supply  distribu- 
tion system  of  the  entire  city.  These  six  standards  took 
the  place  of  12  or  more  sizes  of  valves  used  uj)  to  that 
time.  During  the  past  four  years  all  renewals  and  addi- 
tions to  the  distribution  system  have  been  made  from  the 
six  standard  sizes,  the  object  being  to  gradually  eliminate 
all  other  sizes.  Table  I  gives  the  practice  for  instalhng 
the  standard  valves  on  different  sizes  of  mains. 

T.XBLE  I.     NEW   YORK  CITY   VV.ATER-WORKS  STAND.\RD  V.\LVES 

In.  In.  In.  In.  In.  In. 

Diaim-UT  of  main 6  8-10*    12-14*-16  20-24-30  36-42*-         Above 


Size  of  valve  used .  6  8 

*  Pipe  of  these  diameters  is  not  now  used 


12 


20 


xtending  the  distribution  system. 

Where  the  diameter  of  the  valve  is  less  than  the  diani- 
cU-r  of  the  main,  standard  reducers  are  used.     The  com- 


puted loss  of  head  due  to  tiic  reduction  in  diameter  of  the 
valve  is  such  a  small  fraction  of  the  frictional  loss  in  the 
main  that  it  is  not  considered  as  ofisetting  the  advantages 
derived  from  the  use  of  a  reduced  number  of  sizes  of 
valves,  as  is  indicated  in  the  schedule  (Table  I). 

Fig.  1  is  a  composite  drawing  of  the  New  York  City 
standard  gate  valves.  Table  II  gives  the  principal  dimen- 
sions of  the  various  sizes  of  valves.  Connections  for  a 
()-in.  bypass  valve  of  special  design*  (Fig.  3)  are  provided 
at  the  bottom,  as  shown  in  F'ig.  1,  on  36-in.  and  48-in. 
valves.  Special  indicators  showing  valve  opening  are  also 
])rovided. 

Specifications 

A  brief  abstract  of  some  of  the  more  important  specifi- 
cation clauses  follows : 

CAST  IRON — Good-grade  foundry  pig,  admixed  only  when 
necessary    with     good     clean     machinery     scrap,     remelted     in 

TABLE   II.     PRINCIPAL  DIMENSIONS  OF  NEW   YORK  C1T\'  GATE 
VALVES 


Size  of  Valve  8-in. 

Face  to  face  of  flanges 12^ 

Diameter  of  end  flanges 13} 

Thickness  of  end  flanges lA 

Depth  of  hub 35 

Inside  diameter  of  hub 10 

Inside  length  of  body lOj 

Insiile  width  of  bcxly 5| 

Thickness  of  wall |i 

Length  of  neck  flange 145 

Width  of  neck  flange <JJ 

Thickness  of  neck  flange Ij 

Total  lensth  of  stem 19S 


L 

M     Height  of  valv 

N     Center  of  port  to  top  of  hub  nut. . 

O  Center  of  port,  to  center  of  pinion — 
bevel  gearing 

P  Center  of  pinion  to  top  of  bevel  gear- 
ing.   

Q  Center  of  valve  to  top  of  pinion  nut. 
Ratio  of  teeth  in  bevel  Gearing. 


3U 

241 


14} 
17J 

1ft 

4 
14} 


19J 
11} 
U 
241 
40{ 


20-in. 

17} 
2BJ 

4 
22J 
24} 
10} 

li 
30  J 
161 

It 
39J 
63} 


36-in. 
32} 
45J 

2 

6i 
.39} 
42} 
16ft 

IJ 
51} 
25ft 

21 
65} 
106} 


37} 
60i 

2 

10} 
52} 
56 
21} 

2| 
67} 
33 

3} 
88 
142} 


76}        101 { 


7} 
18} 


10} 
251 


35-15    52-13 
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OU|>olu;    itM    fr<'<*    iiH    |iOHHlli|<<    fioiii    Miiliihur  — iiol    nvor    0.1%    In  riitin   I.;  in  II   lit    In  illiiriKtt'r,  Mti<mi«  hio  of  iik-iIIiiih  iiiiitiKiiiH-xi' 

t^-ln.    Ill-    li<HH    ciiHtliiUH    mill    iinl    iiv.'i'    nil'';.    In     hi-    lo    2-ln  hriirixi',    iimni'l    nii'liil    or   <j(li<<r   noiiciirroillliln    infliil. 

OliallnKH.  lii'i'iiklnK  xl'i-iiKlli  <>r  HliiMiliii  il  li-Hl  liiir  'J-l  In.  Ik'I  wi'fii  l>ISK      I(INi!-TIh'     ilifilt     ilnK     Im     t-iiHl     In     i>ih<     pli-o-     iiml 

■iUt)|ioi'lM,    nol    li-HH    tliiiti    IIIHIO    III.    roi     iig-ln     Mi'Otlun,    1.':!IMI    lli.  liiininuTi'il     Intii    ii     iIuvi'IiiIIimI     ki'uovx     proviiliMl     In     Iho     Iron 

tor     S-    lo    -I"'    Ni-ctloiiH    iinil     L'loo     III.     for     '.'-In.     iiml    uvi*r  I'liHtlnii.      Tin-    ImcU    of    iIIhU    rliiK    Ih    rniiclilmt    fiu'iMl,    imil    tin- 

iiactlunH:    iiilnlniuin    ili'lliTtlon,    O..!::,    n.;i:i    mill    ii.:il    In..    K'Hpiio-  nlilun   of   tuiiKUf   iin-    turnuil    liy    nmuhliio. 

Ilvolv  KIjANi!!'!    .KiINTH-    .lolnlH    Ix-twi'i-n    lliinKOM    urn    niaili!    Willi 


KIjANi!!'!   .KiINTH-    .lolnlH    Ix-twi'i-n    lliinKOM   urn    niiiili!    wll 
Nil.    1    Jiili'    lioiiiil    Hiiukfil    for    nut    Iihh    lliiin    oiin    hour    In    iin 
\\  1(111  will'    iKii.'w      I'liiiiiii'ii    iniii,    rii-r    rriiin    hIitI.  oil   liiilli,  oi'  oIIk'i'  mIii-cI  packing  •'■lUiil   IIhti-Io 

sri'.I'M.     Son     Mini.    Haiiii'    Npi'i'lllriilloiiH    UN    fill'    Mtriii'liiiiil  rACKINii      Viilvi'   hIiiiim   p:ii'k<  •!    Willi   T 

Ici'l     for     liiillillnu.M     of     tlii<     Anu-rli'aii     Socloty     for     Ti'mIIiik        i'.iumI    lln-ii-to. 


M.I.OVS      Maili«    of    tii-w    inilalH.    an    hIiowii    In    'lulili-    III. 
\\lti>r«}HT    IKON      l-iiililli'il    hull,    ri.i-    from    hIitI. 


clvi'l     tor     iiiiiiiiinu.M     III      iiii<     Aini-rli'aii     Hocloty     tor     Ti'mIIIik        i'i|iimI    iiii'IkIo. 

Miiti'rIalH;     no'illiiin      Mlrrl     ami      mai'liliK>ry     HtucI     of     ti-nHlli<  TIOSTS      V'alvrH  an-  huIiJui'IiiI    In   hIiuph   Ik 

-^iTiiKlh,  riri.Odii  In  i;:,,iiim  ii,    p,.|   ni|  In  nf   L'.'.ii   111    p.'    H.|  In 


pi'i'x    pai'klliK.   or 
liyilroHlatIc  tCHtH 


TAIII.K   III       Al.l.dV.S     (NtiN  I-Kinmrs   M.MI.HIAI.)    (  IIK.M  l(  Al.  (  ( i.M  l'(  LSI  IH  IV 


\  It   \ 
\  Hit 

Mi-r 
\  itn 


Nariii' 
\  ulvi.  lir..iii.>     A" 

Viilv."  l.r..Mi.-  "It" 

Viilv.-  l.ri.nj.-  "("• 

V:ilvi-  l.r.in«.  "D" 

liiinl 


( 'iippvr 

♦     88 

88  5 


-I'l-n-iMiliiHi'it — ('■iiiipii><iii<>ii--liy  Wi-iglit- 


Tiii 


iCiiii- 


U-iu\ 


trim 


PhyHiftil  PrxjMTlii'M 
T.-Hl  SiM-riiiii'MH  Shall  Show  thi- 
l'»ll»wiiitc  Kixtiltx: 
i;itinmU.  yii-1.1 

Ti-nMik'  I'oiiil.         riTci-ntaKP 

StrciiKth,  III    (XT        KliiiiKiilion 

III   |>i'r  H>|  In  m|  III  ill  2  ill. 

( Miiiiiniirii)    IMiniiiiiiiii)    (Miniinuni) 


3  (iiinx.)     (>.:)  (ninx.) 
3  0  5 


.tO.rKM) 


IH.IHHI 


12 


f  Mil  II  Xliiim  1.1 

Mii-M  M.mi:   l.r.M.i-  iihmI 

Mo  .M..III-I  niriai 

11- n.  .Br.is.s-r.illiHl 

HM-A.  Italiliilt  metal  "A' 


87-91 

9-7 

87 

n 

S.'Mfl) 

5-7 

90 

0 

88-92 

6  (mux  ) 

R7 

1 

54-62 

2  (mux) 

57 

I 

.'vl-02 

2  ('  •  ,  ^ 

Hem. 

fiO 

0 

58-66 

15  (max.) 

10 

3 (max.)     0.8  (max) 
S.6  1.5 


6  (max.)      2  (max.) 
n  -I 


37-4.1 
40 


2  (max.) 
70 


!  (max.) 


ReKiiltinK  iii.-itcri.-il 
nhall  permit  «f  lialn- 
llieriliK  or  peeiiiiiK 

I  MaiiKUiiew-  O.'i  (iiiiix.) 
\  Aluminum   0..0    (max.) 

(  M:inKaiieMe  O.-l  (iiuix) 
\  Alimiiiium   ()..'>   (max.) 


2  (max  ) 

G..5  (mux.)    <iO  (iniii  )    .Vhiiiiiiium  U..'>  (max.) 


Antiinonv.  U)  -  21 
lixtlire  shall  be  well 
.l.x<il    with    n-.^iii    anil 


70,000 
110,001) 


;j."),(X)o 
:«),(KM) 


Note — The  total  amount  of  metals  other  than  tlio»-  speeificd  for  any  alloy  (nonfernms  inaterial)  shall  not  exeeeil  0.:i%. 

•  The  numU-rs  above  the  line  are  thedesirtsl  [KTeentaKes,  and  those  below  the  line  are  the  niaxiinuin  and  mtiiiiiiuin  allowable  percentaKCSof  the  various  clement^. 

t  The  |>ereoiit4ige.s  an-  approximate'  and  are  given  a.s  a  guide  lo  the  proportions  of  the  elements  that  are  exp<;ctcd. 


I>Ut~)l'    KOIUIINlJS^Saine    specifications    as    medium    steel. 

MAHKlNt;  CASTINGS — CastinRS  have  year  of  manufacture 
and  letters  "D.  \V.  S."  and  initials  or  name  of  contractor  and 
of  foundry  where  cast,  cast  on  the  outer  side  in  raised  letters. 
Where  a  running  number  is  required  it  is  either  cast  or 
stamped  on  the  castings,  and  if  the  casting  is  rejected  the 
letters  are  erased  hy  the  contractor. 

VALVE  STEMS — Kor  all  valves  IG  in.  and  larger  in  diam- 
eter the  stems  are  made  of  hard  manganese  bronze,  inoiiol 
metal  or  other  noncorrodible  metal  of  equal  physical  properties 
and    having   a    suitable    chemical    composition;    for    all    valves 


I'AINTINCJ — All  iron  surfaces  subject  to  corrosion  under 
exposure,  either  to  water,  earth  or  weather,  are  shop  painted 
with  two  coats  on  the  outer  surface,  one  coat  on  the  inner 
surface,  of  the  best  asphaltum  paint. 

IL'^iiig  tlie.se  standard  size.s,  the  number  of  valves  and 
repair  ])arts  to  be  kept  in  stock  is  materially  reduced. 
The  time  nMniireil  to  either  open'or  close  a  valve  is  shorter 
and  fewer  men  are  iciiiiired  to  close  the  valves,  thus  per- 
mittiii"-  iiuicker  shutoll's  in  case  of  accident. 


-rr^' 
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Cost  Data — During  1914  prices  of  these  valves  pur- 
chased by  the  Department  of  \Yater  Supply,  Gas  and 
Electricity  were  as  follows:  For  6-in.,  $12;  8-in.,  $18.50; 
13-in.,    $34;    16-in.,    $65;    20-in.,    $115;    36-in.,    $600. 

i< — -  J/'... 


Fig. 

(The 


:i.     Si'KciAL  6-In.  Byi'ass  Valvk,  Nkw  Yokk  City 
Watku-Wokks 

stantliird    fi-in.   Kate   valve   has   the   same   diiiiensioiis   and 
is  shown   in  dotted  outline) 


The  Chit-r  Engineer  of  the  De])artuieiit  of  Water  Sup- 
ply, Gas  and  Ek'ttricity  of  the  City  of  New  York  is  Mer- 
ritt  H.  Smith,  and  the  I)ei»uty  Chief  Engineer,  W.  W. 
Brush,  to  whom  we  are  indebted  for  the  data  given. 

?)? 

Publicity  for  t^e  Knffineer  and 
Its  Importance* 

Hy   C.    E.   DltAYKUf 

Why  shouhl  we  engineers  l)e  interested  in.  pul)licity  ? 
Is  there  good  reason  for  departing  from  tlie  time-honored 
j)recept  tluit  our  acliievements  are  sullicient  \vitnes.<es  to 
their  creator's  ability? 


.r  ih. 


•From    an    addn-sji    before   the    KnKlneeriior   Section 
ChlcnKO  AflHoriatlon  of  ("orntneree,  Apr.   23. 

tC'hnlrman,     I'lihllcllv     Committee,    Cleveland     Knclneerlnt; 
Society,  litOl  EuDt  'JZa  St.,  ClcvvlunU,  Ohio. 


He  who  niohls  together  brick  and  steel  and  stone,  it 
matters  not  with  how.-joever  great  cunning,  will  never  rise 
in  the  estimation  of  tho.-JC  about  him  to  a  position  above 
that  of  a  skilled  artisan.  The  engineer's  mute  witnesses 
of  his  ability  are  to  the  public  mere  piles  of  steel,  long 
lines  of  railroads,  or  canals,  or  tunnels— just  material 
things.  The  public  must  learn  that  we  dream  dreams  and 
see  visions  long  before  a  pound  of  material  is  shaped; 
that  a  part  of  our  dreams  is  ever  to  subject  the  forces  of 
nature  so  that  man  may  develop  the  best  that  is  in  him, 
aicording  to  his  destiny. 

The  man  in  the  street  is  not  likely  to  find  this  out  un- 
less we  tell  it  to  him  in  his  own  language.  We  have  waited 
long  enough  for  him  to  find  it  out  unassisted,  and  our  re- 
wards bear  evidence  of  the  fruitle.-^sness  of  our  waiting. 
Unless  we  show  that  we  are  leaders,  we  Avill  be  only  work- 
er.-;— hewers  of  wood  and  drawers  of  water. 

There  are  other  rea.><ons  for  proper  publicity  conducted 
by  engineers,  all  of  which  may  be  included  in  the  broad 
purpose  of  .-jervice  to  the  public.  One  of  these  is  to  cor- 
rect error  and  misrepresentation  so  that  when  questions 
of  public  policy  are  up  they  will  be  decided  in  accordance 
with  correct  engineering  principles  rather  than  by  the 
whim  of  the  moment,  directed,  perchance,  by  some  small 
class  to  further  selfish  ends. 

The  country  is  burdened  with  wastefulness  where  engi- 
neering skill  might  save  vast  sums.  For  instance,  it  is 
planned  to  spend  a  lumdred  millions  of  dollars  on  high- 
ways in  New  Y'ork  State  without  adequate  provision  for 
maintenance.  It  is  hardly  possible  that  such  a  proposition 
would  have  been  seriously  entertained  if  the  public  had 
waited  for  the  opinion  of  the  engineering  profession  be- 
fore making  a  decision.  Again:  Recently  a  proposition 
to  spend  fifty  million  dollars  on  good  roads  in  Ohio  was 
voted  u})on  without  any  preliminary  studies  or  surveys 
as  to  how  the  money  was  to  be  spent.  Had  the  proposition 
l)een  approved,  the  money  would  have  been  largely  wasted 
under  the  direction  of  jockeying  politicians. 

At  present  the  Government  is  spending  millions  of  dol- 
lars and  requiring  the  owners  to  spend  nuiny  more  in 
making  a  i)hysical  valuation  of  the  railroads.  When  two 
vacancies  occurred  in  the  Interstate  Commerce  Commis- 
sion a  year  or  so  ago,  the  suggestion  was  made  to  one 
who  had  the  ear  of  the  appointive  power  that  it  would  be 
desirable  to  have  one  of  the  vacancies  filled  by  an  engi- 
neer. He  replied  that  such  a  position  required  a  judicial 
quality  of  mind,  and  that  the  incumbent  could  surround 
himself  with  all  the  expert  service  jiecded.  Ilis  answer 
implied  that  an  engineer  could  not  be  found  possessing 
the  necessary  judicial  quality  of  mind.  It  should  be  stated 
that  the  man  who  gave  this  reply  was  a  lawyer. 

There  is  a  xast  national  field  for  furnii^hing  engineering 
information  to  the  i)ublic,  which  can  be  taken  care  of  only 
by  a  permanent  national  information  bureau  conducted 
by  engineers. 

We  have  technical  and  research  ."Societies  witliout  num- 
ber, so  many  that  the  i)ul)lic  can  hardly  be  blamed  for 
believing  that  we  are  interested  in  material  things  only. 
IVrhaps  we  need  a  national  bureau  to  conduct  and  culti- 
vate business  relations  with  the  jjublic.  including  inter- 
society  relations,  publicity,  employment,  and  legislation. 

All  over  the  country  there  is  a  growing  protest  against 
the  direction  of  municipal  alTairs  by  the  lawyer  and  the 
politician.  The  administration  of  municipal  business 
is  largely  a  function  of  engineering.    Wliy  not  enable  the 
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Mihlic  lo  s.-.'  this  siltiiiliiin  in   its  Inn-  li;,'lil  iiml  llinvliv       liiiiulli'il  daily  hvitii-cI  IO.V)  t<»  IITiO  t«m^,  atnl  tin-  siiviii;,' 

piil'dini  a  piililif  iK'iirl'atliDii  as  wi-ll  as  advance  our  own      due  lo  IIk-  iisr  of  ||ic  Inidor  avi-ia;.-.'.!  al I  $10  |i(t  day. 

iidcifsls?     I\)siti<ins  for  (•ii;;iiu'ris  would  iiiiTfUsc  III  iiiiin        or  $1():>()  In  $1100  |icr  iiioiilli. 

I«T.  iikcwis.'  .•oiii|H'iisati<.ii.     in  lli.'  inaM.-r  o(  scrkiii-  lo  Tlicsi;  hvo  Iradurs  (known  as  IIk;  I'.iill.'y  and    I'ldlciii 

luvviMit    liannrul    li'j;islalion.    htciiI    cM'iiIs   in    lliis  slati'. 

arc  a  sunirifiitly   slroiii;  ar^Minunt    to  nuiviiui'   ('liira;,'o 

cllllinci'ls  of  the  need. 

y. 

ILifCl^t  Tractors  for  Indtmstriall 

Service 

Till'  tractors  shown  iicicwilii  arc  inti'iidcd  for  rrciirld- 
lioiisc,  slio])  and  ';ciicral  industrial  scr\  ice,  and  dill'er 
from  motor  trucks  in  iIkiI  llicy  ciriv  im  |>iirt  of  flic 
trei,i;lit  load. 

Fi^.    I    shows  a   j^asolinc    tiaclor   altinlud    to   a    train 

of  the   lliree-wheeled   carts   used    I'nr   liaiiliiiL;    inannrc   iil 

tiie   Chiea,i;(>   stockyards    and    delivering    it    at    a    siding 

wliore  it  is  loaded  upon  railway  cars  hy  a  tra\ciiim  cic- 

valor  tower  in   which   each   cart    is    laiM'd    to  a   diiiii|iinL;' 

nlatrorm.      The   loaded   carl>   wci^h   aliont    iiiic   ton   eacii,       ,,        ^      ^,  ,,  ,„  ,,  „ 

'        ,,      ,  ,       1      ,,>  ,>'       .     ■  ,     •  I  I'Ki.  2.     Sun;  \(;i:-l>  \i"ii.i;v   1  i;a(  toi;  li.WDLiNf;  1m 

and   the  trador   liaiils    10   to    ]':   carts   in   a   train.     .\iiy 

kind  of  wa^on  or  (art  inav  lie  hauled  i)v  the  traetur.     It 


TitrcKS 


has  Ihh'Ii  iiM'd  for  liauliiii:'  a  sn()W|ilow  and  street  .sweeper  tractors  rcsj>ccli\cly )  arc  liuilt  by  ilw  Mercury  M  ^;,^  Co., 

for  cleaninii- street.-.  MK)  Sn.    Ilalstcd   St..   ('Iiica-o. 

The  traitor  wei.udis  ahout   :>-HH)  11...  with   ".SOO   Ih.  on  :,• 

tlic  rear  drivinir  axle.      It  has  .'IS-in.   rear   whecN  aiiil  a  'I'ho  \vat«T-s«iiiii.v  of  lovm-tt,  Wa»ii.,  iia.s  been  inve.stip;ate<i 

;;i-iu.    front   wheel,   wilh   a    wll.vll.ase  of   T,    ft.    10    in.      Tlic  '""'    ■eiH^'tcl    up..„    l,y    r5urn.s   .vt    McDonnell.    C„nsultinR    Hn«i- 

iioers,    Kansa.s   City,    Mo.      Tlie    iiiewciit   supply    is    from    several 

^in;ile   stceriui;-   wheel    -i\cs   mm  li    llc\ihility    of    iii(i\clilclll  sprinKs  aiKl   .small  crocks,   and    the   water-works,    which   were 


l-'n;.    1.     'ri:\("!(M;   wrrn    Si-i'.\i,'atk  A\n   Ixf-picN-nKXT  Ti;  \iLi:i!S 


that  the  machine  can  he  turned  within  a  circle  of  "l  '/ij-Jt- 
radius.  The  eomiection  of  tlie  frame  to  tlie  front  wheel 
is  hy  jiieaiis  of  a  turntahle  with  a  hall  heariiiii;  containin;^ 
98  .steel  halls  'Y-i  i'>-  <l':iineter. 

A  small  stora^i^e-hattery  tractor  of  the  same  type  is 
shown  in  Fiij.  2.  This  is  in  use  for  handling  freij^ht 
trucks  in  the  lord  St.  freiirht  station  of  the  Chicago 
Junction  Ey.  The  cost  of  trucking  hy  hand  trucks  ex- 
clusively at  this  freight  station  for  two  months  was  l().27c. 
and  n.STc.  per  ton,  while  for  two  other  mcmths  in  which 
the  work  was  assisted  hy  the  tractor  the  cost  per  ton  was 
12.51  and  13.3e.   respectively.     The  amount  of  freight 


besun  in  ls.)2  by  tlic  Kvcrett  Water  Co.,  include  one  main 
reservoi:-,  three  pumpinfc  stations  and  a  hypochlorite  plant.  The 
distribution  system  comprises  73  mi.  of  mains.  These  were 
uncovei  <  d  and  e:;amined  in  200  diffirent  places,  and  the  pipe.'; 
in  general  were  found  in  excellent  condition.  The  distribution 
system  is  composed  of  4H.3  mi.  of  steel  pipe,  17.7  mi.  of 
wrought-iron  pipe,  0.3  mi.  of  cast-iron  and  9.7  mi.  of  wood- 
stave  pipe.  The  average  age  of  all  the  pipe  was  nine  years. 
The  present  value  of  the  water-works  is  estimated  at  $1,091,- 
633.  A  p'.()posc<l  additional  water-supply  is  the  Sultan  Creek 
pioject,  which  will  give  a  gravity  supply  under  200  ft.  greater 
head  than  the  present  supply.  The  chief  feature  of  this  pro- 
posed water-supply  is  20  mi.  of  2S-in.  water  main,  30,000  ft. 
of  which  would  be  of  steel  pipe  and  102,000  ft.  of  wood -stave 
pipe.  The  cost  of  the  first  is  estimated  at  $4.95  pei  lin.ft.  and 
the  second  at  $1.S0  per  lin.ft. 
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^SYNOPSIS — Abstract  of  practice   in   the  use  of 
old  granite  blocks  for  street  pavements. 

The  use  of  the  old  granite  block.';  a.-^  a  fouiidation  for 
asphalt  has  been  far  from  satisfartory,  although  at  one 
time  this  practice  was  e.xtensively  followed  in  New  York 
City  and  elsewhere.  It  is  not  ])ossible  to  keep  a  smooth 
surface  on  asphalt  over  old  blocks  under  the  present  heavy 
motor-truck  tralhc,  and  a  hollow  once  formed  soon  de- 


Fro.  1.    Okaxitk  Block  a.s  a  FoixnATioN-  for  Asphalt, 
KKiirrii  Avi;.,  Ni;\v  YoitK  City 

velops  into  an  unsightly  hole  like  that  sliown  in  Fig.  1 
(Kighth  Ave.,  New  York  City). 

The  question  of  replacing  the  old  blocks  with  new  ones 
or  with  another  form  of  pavement  of  course  depends  on 
local  conditions,  but  there  is  little  e.xcuse  for  scrapping 
the  old  blocks.     tSeveral  cities  have  already  demonstrated 


Fio.  2.    Old  GifANiTh:  Hlock,  lUutoiau  op  Thk  HiiONS, 
Nkw  Vouk  City 

that  these  imhv  be  econoMiically  dis|)()scd  of  by  recnt- 
tirig  or  redressing  them  aii<l  relaying  tliem  under  spe- 
cifications for  miidern  graMife-i)lucl<  pavements. 

IJoKoidii  orTirK  |{|i(»Nx,  Nkw  Yohk  City — The  pra<- 
ti(t'  of  recutting  old  granite  blocks  and  relaying  them 
on  ii  new  coucretf  foundation  is  said  to  have  originated 


witii  a  paving  contractor  (William  Booth)  in  the  Bor- 
ough of  The  Bronx,  New  York  City.  The  first  eon- 
tract  was  let  in  September,  1909.  Previous  to  that 
time  the  old  blocks  had  been  considered  practically  value- 
less, and  the  contractor  had  paid  on  an  average  only 
$6  to  $7  per  M  for  them,  generally  to  crush  and  use  the 
stone  for  concrete.  Under  the  first  contract  for  re- 
dressed granite-block  pavements,  20,000  sq.yd.  of  street 
surface  was  repaved  at  a  contract  price  of  $1.27  per 
sq.yd.  for  taking  up,  redressing  and  relaying  the  blocks, 
and  $4  per  cu.yd.  for  a  1:3:6  concrete  foundation  6  in. 
thick. 

Since  then  a1)out  a  quarter  of  a  million  square  yards  of 
pavement  have  been  laid  in  The  Bronx  under  similar 
specifications,  the  average  cost  of  which  has  been  $1.90 
per  sq.yd.,  including  a  new  6-in.  concrete  foundation. 
Fig.  2  shows  a  typical  granite-block  pavement  before  re- 
paving,  and  Fig.  3  a  pavement  of  the  redressed  cement- 
grouted  blocks. 

The  more  important  clauses  of  the  specifications  read 
as  follows : 

The  redressed  granite  blocks  shall  be  6  to  12  in.  long,  3^ 
to  4 ';2    in.   wide  and   4%    to  5',4    in.   deep. 

All  blocks  shall  be  split  and  dressed  to  a  substantially 
rectangular  shape,  with  fair  and  true  surfaces,  so  as  to  form. 


l'i(i.  ;>.     \i:w  Ri;ni;i;ssi:i)  (iitAxrri-;  Block,  Boiioftiii  of 
Thi:  Uiioxx,  \fw  Yokk  City 

when  laid,  clo.se  end  joints  and  sidr  joints  Tiot  exceedinK 
%    in. 

Bc'lween.  in  ami  1  ft.  outside  of  railroad  tracks,  over 
vaults,  around  sewer  manhole  frames,  and  in  siiih  places  as 
re(|ulred,  the  contractor  shall  use  for  the  pavement  stone 
blocks  of  such  other  dimensions  as  may  be  directed,  but  the 
same  general  dimensions  on  the  top  surface  shall  be  main- 
tained. 

The  blocks  will  be  inspected  after  they  are  brought  on 
the  work,  and  all  which,  in  <iuality  and  dimensions,  do  not 
conform   to  these  spec-itlcations  will   be   rejected. 

The  contractor  will  be  re<iulred  to  furnish  as  many  and 
only  as  many  laborers  as  may  be  directed  to  aid  In  the  ex- 
amination and  culling  of  the  blocks,  and  In  case  the  con- 
tractor shall  neglect  or  refuse  to  do  so.  such  laborers  as 
may  bo  deemed  necessary  will  be  employed  and  the  expense 
Incurred  will  be  deducted  and  paid  out  of  any  money  then 
due  or  which  may  become  due  to  the  contractor  under  this 
contract. 

The  work  shall  be  prosecuted  In  sections  not  less  than 
one  city  block  In  leiinth,  exci'pt  when  the  blocks  are  over  :!00 
ft.  In  length.  In  which  case  the  sections  shall  be  not  less  than 
ir.n    ft. 

The  contract  prices  for  granite-block  pavement  shall 
cover  the  cost  of  all  labor  and   materials  rcijulred  to   furnish 


Mav   -r.,    l!'l 
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■ntl  liiy  tli«  piivi'incnt  nn  upocinptl,  Inrluillnir  tlio  hiimiI  IhmI, 
mortnr  jolntM  iiml  pxpiiiinIuii  JolntH,  the  ctrnt  of  tiikliiK  ti|), 
rKdrcHHliiK.  HtorliiK  iirul  ri'liiyliiK  «Ut  lilui-kn  whrii  rtMiulicil, 
the  rtiHt  of  fiirnlxhliiK  oiiil  liiyliiK  xiu'li  mlilltloiiiil  lilofkN  iih 
may  •>•>  nrrrHHury  to  niiilK-  iip  any  il«t)rli>nry  of  old  liUickM. 
the  I'OHt  of  fiirnlnliliiK  hik'Ii  Miini|>l><M  for  tcMtliiK  mh  niity  l>« 
l<'<|till'<Ml.  mill  (lir  ciiNt  of  iiialliliiliiliiK  till'  pitviMiii'lit  III  KOod 
iiilitloi)  t\H   rccjiilrod   by   tlw  I'oiilrurt    (I   yr.). 

In  iK'^^'iiiiiiii^  till*  work  tlic  nlil  lilncks  on  mic  ^iilc  of 
tljo  stivot  wi'H'  first  Iddsi'iicd,  rcmiivfd  niul  jiilfil  on  tlu,' 
sitU'walks.  Tlicv  wciv  tlicii  tnki-ii  In-  llif  <li|i|>i'rs,  who 
split  omh  iilmk  into  liahcs  or  (|iiarl('rs,  (Ifpciiiliiijj  on 
tlie  sizL"  of  the  t)hl  hlocks.  WIuto  the  rlipjiiiiij  coii- 
sistiMl  of  olio  split  aiitl  dirssiiio;  tlii'  tMl;,'(>s  only,  the  cost 
WHS  as  low  as  $10  per  M  ;  reilifssiiig  to  fiiilill  llu'  size 
requiroineiits  of   inoileni   lirst-eluss  yranile   Mocks  costs 


Cliailcs  A.  Miillrii.  (^.llllni^^io!l(•^  of  I'lililic  Works,  it 
was  decided  to  icpa\c  |inrtions  of  AHiaiiy  and  Slate  St. 
Iiy  lakin;;  up  the  old  hlocks  and  Hpliltiii;^'  IIkmii  into 
(piaileis.  The  old  hlocks  were  I2.\l  ill.  hy  H  in.  deep, 
and  the  new  hlocks  (l.x  I  in.  hy  I  in.  deej),  wiiich  /,'av(! 
100','  incieiisc  in  surface  area.  The  old  hlocks  were 
plied  iiji  and  piled  on  siihe^nide,  cut  hy  clippers  and 
thrown  into  piles.  \'ery  little  ;;radiii;(  work  was  lu-ces- 
sary,  as  only  a  l-iii.  concrete  loiindalion  was  [ilaced 
under  llie  new  hlocks.  The  reciit  hloiks  were  laid  on 
a  shallow  dry-inorlar  hed,  and  as  soon  as  several  square; 
\ards  had  heeii  laid  and  raniiiied  the  pavement  was 
Ihished  to  thoroii^dily  (laiii]>eii  the  mortar  hi;d.  A  total 
of  10,000  M|.yd.  of  such  jnneiiieiit  was  laid  \iy  niiinirijial 


Fig.  4.     Rkdhicssing  GR.\NiTr.  Blocks.  Schkxix'tady,  IST.  Y. 


alwut  $25  per  !M.  The  old  blocks  laid  on  an  average 
ahout  22  blocks  to  the  square  yard,  and  the  new  one!;  38 
blocks  to  the  square  yard,  so  that  there  is  always  a  sur- 
plus of  material. 

The  clippers  are  men  with  quarry  experience  and  work 
iinlependently  or  in  pairs,  dressing  the  old  blocks  at  so 
much  per  thousand.  They  work  on  the  street  in  advance 
of  the  repaving,  and  the  redressed  blocks  are  thrown  into 
piles  in  the  middle  of  the  pavement  area,  where  they 
are  culled,  counted  and  piled  on  the  sidewalk. 

ScHEXECTADT,  N.  Y. — Schenectady  has  only  about  50,- 
000  sq.yd.  of  granite-block   pavement.     In    1913,  under 


day  labor  at  a  cost  of  ahout  $2  per  sq.yd.  The  foreman 
received  $1  per  day  and  the  clij)pers  and  pavers  $5  per 
day  each. 

Newauk,  N.  J.* — In  this  city  .some  33,000  sq.yd.  of 
napped,  reclipped,  grouted  granite-block  pavements  have 
been  laid  since  1913.  The  hlocks  used  were  mostly  made 
from  those  removed  in  repaving  a  portion  of  Broad  St. 
with  wood  blocks  in  1911.  These  old  blocks  were  kept 
by  the  citv  and  are  i)eiiig  sold  to  contractors  for  use  on 


•Data  given  under  Newark,  Philadelphia,  Troy  and  Tren- 
ton are  from  a  paper  by  William  A.  Howell,  Engineer  of 
Highwajs,  Newark,  N.  J.,  read  at  the  meeting  of  the  Amer- 
ican   Society    of    Municipal    Improvements.    October,    1914. 
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napped  granite-block  pavements  at  $30  per  M.  A  l)l(>(k-  price  to  charge  contractors  for  the  finislicd  blocks.  All 
maker  in  an  8-hr.  day  can  nap  and  reelip  175  large  i)aviiig  work  in  Newark  is  done  by  contract.  No  at- 
blocks  into  3.50  small  ones,  which  run  about  42  to  the  tempt  is  made  at  the  yard  to  sort  granites  from  one  par- 
square  yard.  The  contract  price  of  these  pavements  in  ticular  quarry  or  granites  of  a  particidar  variety,  hut 
Newark  has  ranged  from  $1.77  to  $2.73  per  sq.yd.,  com-  this  may  be  done  on  the  street.* 

plete   with   a    G-in.    concrete    foundation.     The    average  Philadelphia,  PEN>f. — Only  aljout   lO.-^OO  sq.yd.  of 

price  is  about  $2.50  per  sq.yd.  rcc  lipped  granite  blocks  have  been  laid  in  this  city.  The 

At  the  present  time  the  city  of  Newark  is  giving  em-  cost  was  $1.43  ]wv  sq.yd.,  including  sand  cushion,  but 


Fi(i.  5.     Old  Blocks,  Xkuakk.  X.  J. 

ployment  to  a  iiuiubcr  of  men  l)y  having  an  acciiniiilation 

of  old  blocks  redressed.     The  work  is  done  in  a  vacant 

lot  ami  under  careful  su])ervision.     The  redressed  blocks 

must  conform  to  (lie  following  requirements: 

Not  less  than  6  nor  more  than  12  in.  Ions:  not  le.ss  than 
ZV2  nor  more  than  4  Vo  in.  wide;  and  not  less  than  .">  nor  more 
than  5 '/i  in.  deep.  There  must  be  no  deviation  from  a 
straight  edge  on  the  surface  of  the  head  of  the  blork  crroator 
than    %    in.      The   block    shall    be   dressed   so    tliat    alter    l.i.\iim. 


Fig.  6.    Rkdressed  Blocks.  Xewakk,  X.  J. 

not  a  concrete  foundation,  wiiich  was  already  in  place. 
I)()i;()r(!U  or  JIanh.vttax,  Xew  Vomc  City — An  e.\- 
pcriniental  jiaver.-.cnt  of  redressed  granite  blocks  was  laid 
in  1!)11  on  Avenue  .\  lu'tween  .5  1th  and  57th  St.  The 
rcdn'ssing  was  so  well  done  that  the  liiiislicd  blocks  prac- 
tically fill  filled  tile  spccitications  lor  new  granite-block 
pavements  (%-iii.  joints).  This  resulted  in  waste  that 
ic(piii('d    about    oiie-tiiii'd    of    the    pavciuciit    to    be    laid 


Fkis.  7  AND  M.     IiIi-wim;  Sr\rK  Si'.,  .\Mt\NV,   \.  ^'.,   wiin   1,'i:di;i:ssi:i)  Gi;  \\  1  ri".  lii.ocK 

a    ineaHurcment   of   the   In.Mvl.hiMl    Joint    shall    show   a    width    of  „||||    ||,.^^     I,|,,(ks.        i'.otb    '-follt    and    bit  lltllllloUS   liller  Were 
not    mure   than    '(.    In.   at    the   lii|>  and    for  a   deptli   of    I    In.,   and  ,         ,,,,  ^11  *      .. 

n    width   of  not   more   than    1    In.    In   an.v  o.h.-r  part   of  the   J.dnt  ""'-I-         H'"''     "'l'*     pnicluallv      IIO     economy     III     COSt     n> 

The  blockn  muni   not  have  any  neamH,  HcnloH  or  dlncolorallons  roliipa  I'i'il    with    IICW    graillb'   blocks. 
ohowInK   nlKnfi   of   illHlnleKratlon. 

Tlie   illiieis   arc    paid    2l/.c.    for   each    bloik    accepted    bv  -Kmi,,    imorinatlon    n.-.-lved    fron.    Wllllain    A.    II. .well.    Kn- 

•  '-  '  •  Kliori    i.r    Ihi'    M.partnient    of   Streets   and    lIlKhwa.vs,    Newaik. 

the  (ity.      It   has  not   iiccn  definitelv  decided  as  vet   wbal  N    J 


M, 


l!ll.". 
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TiiiA.  N.  V. — This  city  lias  npmctl  iiumy  strcfls  willi 
Itilivsst'il  lilix'ks,  iiiikIc  rroiii  liloiks  put  ilnwii  '.W  In  ID 
years  ajjo.  'I'ln'  toiilraclor  was  rc(|iiirftl  tu  lake  up  \\u: 
old  blocks,  HMiuivc  tliciii  rrmii  the  street  to  aiiv  \acaiit 
lot  lu*  coiilil  liire  and  there  split  and  redress  tiiein.  The 
bIcH'ks  were  iheii  relaid  on  a  new  l-in.  concrete  lounihi 
tioii  at  the  price  hiti  nl'  .$v'..t()  per  sipyd..  including;  a  .'>- 
yr.  •.'uarantee.  W  liere  llie  street  had  car  tracks  tlie 
pritv  was  $'»'.  10  per  s(|.yd.  'I'he  contractor  was  retpiired 
to  split  all  the  old  l>lo«  ks.  althoii;,'h  this  -jaxe  an  excess 
of  5jr(';J  o\er  the  nuiMher  necessary  lor  repa\in;;.  l''or 
thi'sf  the  contractor  received  .$|.">  per  M  dclixered  In 
the  city  enj^'ineer  at  any  i)oinl  wiliiin  a  radius  nl"  hall  .1 
mile  of  (he  place  where  they  were  cut. 

Tkkntdn.  N.  .). —  Here  a  few  thousand  square  yards  nl 
nnlressed  old  irranitt'  lilocks  ha\c  heeii  relaid  at  a  eon 
tract  |>rice  at  $1.'>S  per  xpul.,  indudini:  a  o-in.  concrcli 
foundation. 

Hai.timoI!!:,  Mil. — Since  tlie  iJaltiiiiore  I'avinj:  Com 
mission  he<ran  its  extensive  repaviiif,'  prou'iani  in  1!H  I 
alxnit  10.000  sq.yd.  of  redressed  jiianite-hlock  paveniciil- 
have  lieen  lai<l.  The  city  still  has  nearly  three-cpiartcr- 
of  a  million  square  yards  of  old  i^ranite-hlock  pavements, 
most  of  them  heiiiji'  of  hhxks  of  larjre  size — I  1.\<1  in.  wide 
by  8  in.  deep.  Uedressinj;"  tiiesi-  to  make  i'our  new  blocks 
has  cost  about  'iy^r.  per  finished  iilock.  The  redressed 
blocks  arc  laid  on  a  1  :  '-'^y^:  7  concrete  base.  The  a\ir 
iii;e  contract  price  has  lieen  about  $1.80  per  s(|.yd..  iint 
including  the  foundation. 

Alkany,  N.  Y. —  During  11)11  the  downtown  section  of 
State  St.  was  repaved  with  redippcd  granite  blocks  (.see 
Figs.  .5.  H  and  7).  The- old  jiavement  was  laid  on  a 
i  l-in.  gravel  base  and  had  been  down  since  18S!(.  'rhe 
old  blocks  were  split  and  redres.sed  in  the  .street  and 
then  ]iiled  on  the  edge  of  the  sidewalk.  When  the  old 
blocks  had  been  redres.sed  and  removed  the  street  was 
graded  for  the  6-in.  concrete  foundation.  The  clippers 
were  paid  Ic.  ])er  block  finislied,  and  the  average  number 
of  blocks  made  per  man  per  8-hr.  day  was  600.  The  ic- 
cut  blocks  laid  about  'M]  to  38  per  sq.yd.  The  contract 
price  was  $2.21  i)er  sq.yd.,  including  foundation  and 
grading.  On  other  streets  the  cost  has  varied  from 
$2.19  to  $2.7(5  per  .sq.yd.  In  all,  about  04,000  .sq.yd. 
of  redressed  old  granite  blocks  have  been  laid  at  an  aver- 
aire  contract  price  of  $2.42  per  sq.yd. 

The  AUiany  specifications  read  as  follows: 

The  stone  blocks  shall  be  K'ioiite  of  a  durable,  sound  and 
uniform  quality,  each  measuring  on  its  face  or  upper  surface 
not  less  than  6  nor  more  than  12  in.  in  length,  and  not  less 
than  S^t  nor  more  than  4>j  in.  in  width,  and  not  less  than 
i\  nor  more  than  .")?4  in.  in  depth.  All  of  the  stone  shall  be 
of  the  same  quality  as  to  hardness,  color  and  pniin:  no  out- 
crop, soft,  brittle  or  laminated  stone  will  be  accepted.  The 
stones  from  each  quarry  shall  be  piled  and  laid  in  separate 
sections  of  the  work,  and  in  no  case  shall  the  stones  from 
different   quarries   be   mixed. 

The  blocks  are  to  be  split  and  dressed  so  as  to  form,  when 
laid,  close  end  and  side  joints  not  e.-cccedinp  '4  in.  in  width, 
with  fair  ami  true  surfaces  on  the  top.  bottom  and  ends.  Not 
more  th.an  one  drill  hole  shall  be  shown  on  the  head  of  the 
block  and  none  on  the  ends,  an  allowance  of  not  over  an 
averaire  of  one  block  showing;  drill  holes  on  side  shall  be 
permitted  to  a  scju.ire  yard. 

Care  shall  be  e.xerclsed  in  handling;  the  blocks  so  that  the 
edges  and  corners  shall  not  be  chipped  or  broken,  as  blocks 
otherwise  acceptable  may  be  rejected  on  account  of  spall- 
InK.  The  head  of  the  block  shall  be  so  cut  that  it  shall  not 
have  more  than  'i-ln.  ilepression  from  a  stralKht-edpe  laid 
In  any  direction  across  the  head  and  held  parallel  to  the  gen- 
eral  surface  of   the   blocks. 

The  blocks  shall  be  piled  on  the  sidewalks,  and  openings 
shall  be  left  so  as  to  enable  property  owners  to  use  the  street, 


jind  Ibe  blockn  Hlinll  lie  kr>pt  nl  Ii-iimI  fi  ft.  from  nil  lli<  hy- 
ilniiilM  'I'll!'  wiirU  Hhall  In-  mo  jirrioiKed  and  lh<-  diHl  rllmllon 
MO  mail)'  llinl  the  IdiickM  mIihII  not  be  pllcil  on  lln-  mIi-.-i-i  for 
more   than   two   weckM   licforo   bcliiK    laid. 

The  lilockN  of  the  dImi-nMloMH  above  named  Mluill  be  dlM- 
trlbuli'd  Kxneriilly  throuKhout  the  Ntrnet  mo  nn  to  produce 
non-uniformity  In  the  leiiKlli  of  the  HtoiieM.  The  crown  and 
wldlliM  of  the  carriageway  Hhall  be  aH  diructifd  by  the  city 
euKlneer. 

ICiich  ci>urHe  of  blorkM  Hhall  bn  of  uniform  widlli,  and  ho 
lalil  that  all  lonKltUillnal  JoImIh  Hhall  Ix-  brokin  by  a  lap  of 
at  leaHt  .1  In.,  and  all  Hide  and  end  JolnlH  inuHt  be  leHH  than 
\\t  111,  In  width,  with  all  JolntH  an  cliine  aM  the  blockn  can 
be  laid.  The  blockM  will  l«-  laid  with  their  lonKent  dlinen- 
nIoiim  iierpindlculur  to  the  center  line  of  the  Htreet  and  upon 
MiriiiKht  llneH  acroHH  the  carriageway.  At  street  interscc- 
lloii.M     ili,>     .sIimII     Im-    laid    n.M    .lli.(t..I     l.y     Ihf    <lty    entjlneer. 
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The  blocks  shall  be  laid  on  a  bed  of  sand  of  the  quality 
and  depth  already  specified.  This  bed  must  be  prepared  for 
a  distance  of  at  least  25  ft.  in  advance  of  the  laying  of  the 
pavement.  None  but  practiced  and  competent  pavers  shall 
be  employed  in  laying  the   blocks. 

Conclusions— Nearly  all  the  specilications,  except 
those  sections  relating  to  the  blocks  and  the  method  of 
dressing  them,  are  the  same  as  those  required  for  first- 
class  modern  granite-block  pavements,  which  cost  on 
an  average  of  from  $;}  to  $.'5  per  sq.yd.  The  officials  of 
tlie  cities  which  have  tried  redressed  granite-block  ])ave- 
ments  have  reported  no  fault  to  be  found  with  them; 
they  have  obtained  what  proves  to  be  substantially  a 
first-da.ss  granite-block  ])avement  at  one-half  to  two- 
thirds  the  cost  of  a  pavement  of  new  bUicks.  The  size 
of  the  recent  blocks  is  not  material  jjrovided  they  are  at 
least  4  in.  deep. 
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By  M.  C.  Tuttle* 

Xo  business  is  undergoing  more  rapid  evolution  than 
the  business  of  building  construction.  At  present  the 
best  of  the  old  order  still  exists  beside  the  new,  and  one 
lan  see  the  old  type  of  builder  or  "contractor"  still  hold- 
ing his  own  in  competition  with  the  new  t3'pe  of  builder, 
commonly  a  corporation  known  as  this  or  that  construc- 
tion company. 

Still  doing  business  and  building  with  a  technical  skill 
that  is  the  envy  of  younger  men  are  gray-haired  men  who 
will  tell  you  of  the  building  done  after  the  great  Boston 
fire,  when  the  builders  made  bids  by  looking  at  the  lots, 
and  of  the  times  when  a  builder  made  bookkeeping  sim- 
ple by  opening  a  new  bank  account  for  each  job  and 
oidy  opened  his  mail  when  asked  to  pay  a  bill.  The 
best  of  these  men  are  mines  of  information,  and  their 
knowledge  of  building  matters  astonishes  younger  men. 
One  of  these— the  dean  of  all  modern  builders,  still  ac- 
tively at  work — has  erected  three  buildings  on  the  same 
lot,  each  intended  to  .stay  for  all  time;  and  he  has  trained 
many  of  the  leaders  of  the  building  business  in  the  East. 
I  remember  the  qiiieting  effect  a  few  years  ago  on  one 
young  salesman  who  thought  bis  firm  was  introducing 
cast  concrete  when  this  senior  master-builder  showed  him 
a  wheel  window  that  he  had  cast  in  concrete  about  the 
year  the  younger  man  was  Ijorn.  The  courts  have  just 
atlirmed  the  validity  of  a  patent  covering  one  of  the  latest 
ty|)es  of  rein  forced-concrete  construction  which  was  grant- 
ed to  this  man,  who  wears  the  (J.  A.  li.  button  and  wlio 
began  building  i)efore  steel  was  invented. 

Certain  buildings  in  Boston  built  by  nu'u  of  this 
stamp  do  me  good  each  time  I  see  t'lem.  They  are  so 
well  built,  so  ob\ionsly  free  from  ncetl  of  repairs,  and 
so  much  better  tiian  the  ordinary  in  worknuinshi])  that 
it  seems  to  me  that  anyone  outside  or  inside  the  l)\iild- 
ing  trade  mu.st  see  they  are  better  and  would  insist 
that  a  man  who  can  build  like  that  should  be  always 
building.  Yet  these  old  builders  are  generally  losing 
ground  to  their  younger  com])etitors.  |)artly  becau.se  age 
always  lets  youth  take  its  place  and  partly  becau.se  the 
new  organization  is  inherently  more  etiicient  than  the  old. 
It  may  be  interesting  to  note  some  of  the  changes  in 
method  between  the  new  and  the  old  school  of  builders. 

Selling,  with  its  accompaniment  of  advertising,  has 
conie  into  \he  building  business  within  the  last  IS  years. 
Reinforced-concrete  construction  was  originally  taken  u|> 
,  not  as  a  builder's  but  as  an  engine(!r's  business.  I'jUgi- 
•  neers,  Imwever,  Tor  years  failed  to  realize  that  there  was 
'  no  lack  of  mathematics  but  a  sad  lack  of  practical  knowl- 
edge as  to  the  handling  of  this  new  material.  Because 
engineers  working  in  reinforced  concrete  lacked  this 
practical  knowledge  tlicy  were  driven  to  organize  de- 
parttiii'htal  management,  and  because  the  nuiterial  was 
nc'W  they  had  to  go  out  to  introduce  it.  To  this  (Mid 
they  studied  publicity  methods.  Recalling  tl>e  history 
of  one  such  company,  1  know  there  were  for  a  dozen  yeais 
ninny  builders  who  could  have  handled  the  work  done 
by  this  company  as  well  as  or  better  than  it  was  ban<llcd. 
yet  the  builders  Failed  to  get  the  work  becau.se  Ibcy  did 
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not  practice  any  active  selling  methods.  In  time  the 
newer  company  learned  its  business,  and  learned  also  to 
show  those  who  were  interested  what  it  had  learned. 
One  of  the  best  old-school  builders  in  my  city  refused 
to  write  to  a  man  who  was  about  to  build,  saying  that 
tills  man  had  seen  his  work  on  several  occasions  and  if 
he  had  sense  he  would  .send  for  him.  My  point  is  rather 
blunted  by  the  fact  that  the  old-school  builder  was  finally 
.sent  for  because  this  jiarticular  owner  knew  real  build- 
ing work  when  he  .saw  it ;  but  in  most  case3  a  firm  with 
a  good  .selling  force  will  secure  more  work  than  an 
equally  able  one  without  such  a  force.  Real  selling  in 
any  line  includes  the  honest  recognition  of  the  needs  of 
the  buyer  and  in  general  simply  means  explaining  how 
these  needs  are  to  be  supplied. 

Largely  as  a  result  of  these  selling  methods  has  come 
the  agitation  for  obtaining  work  on  other  bases  than 
the  luinii-sum  bid.  Where  firms  have  been  able  to  es- 
tablish their  reputation  for  honesty  and  ability  they 
have  been  able  to  obtain  their  business  on  a  basis  that 
secures  their  cooperation  on  problems  on  which  they  are 
com|K'tent. 

The  advertising  of  the  construction  companies  has  un- 
questionably had  a  considerable  educational  effect  on  the 
whole  liuilding  trade.  It  has  emphasized  and  nmde  plain 
the  qualities  that  lead  to  success,  has  discussed  the  de- 
tails of  organization  and  has  made  more  nearly  universal 
the  standards  of  quality  and  of  performance. 

One  pleasant  feature  of  the  pulilicity  work  has  come 
from  the  willingness  of  various  construction  companies 
to  discuss  frankly,  giving  costs  and  full  description  of 
methods,  the  details  of  their  work.  Becau.se  of  the  ad- 
vertising value  to  themselves,  they  have  given  freely  the 
information  which  the  old-line  builder  held  as  a  trade 
secret.  In  discussing  their  costs  they  have  gone  on  the 
theory  that,  to  make  those  costs,  other  builders  must  be 
as  clever  as  they  are.  They  realize  that  costs  are  mea.s- 
ures  of  ]ierforniance,  not  trade  secrets — an  idea  which 
seems  to  have  been  hazily  in  the  minds  of  the  older 
line  of  builders.  I  know  today  of  builders  who  will  not 
tell  you  how  much  a  thousand  they  estimate  for  brick- 
work, nor  how  much  a  thou.sand  it  costs  them,  even 
though  the  methods  of  determining  a  thou.sand  of  brick 
are  ncaily  as  nnnierous  as  the  firms  using  the  methods. 

It  seems  tJiat  the  opening  up  to  a  free  discu.ssion  of 
the  matters  whicii  have  not  been  freely  discussed  is 
certainly  an  advantage  to  everyoiu;  connected  with  the 
building  trade.  This  has  tended  toward'the  establish- 
ment of  common  practices  of  mcasnrenuMit  and  common 
piiictices  of  cost-keeping  and  has  brought 'matters  on- 
to a  common  ground  of  understanding,  where' the  builder 
and  the  architect  or  engineer  can  intelligently  discuss 
the  business  alfairs  which  concern  them.  In  general 
the  adxertising  of  the  modern  building  business  is  large- 
ly tending  to  establish  the  reputation  of  the  concern 
I'or  rrankness  and  intelligence. 

The  business  melluMls  ol'  the  inudern  construction 
company  \;ny  I'liim  llidse  of  the  old-time  contractor 
principally  in  (anying  departmentalized  management 
riiilher  than  it  has  been  carried  heretorore.  Such  11 
com|tany  usually  has  a  general  manager  who  is  |MMmar- 
ily  a  busim-ss  man.  lie  must  of  necessity  readily  un 
derstaiid  tlit>  details  of  all  departments,  irnder  him. 
and  setlling  all  hut  llie  principal  i|uesli(ui  of  policy, 
are   the  department    heads,   who   handle   the  accounting. 
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tho  cost-kft-piii;,'.  Ilu'  fii>:iiict'riiij;.  tlio  liuvin>i.  Ilif  ciii- 
ploynuMit  aiitl  tho  condiKt  of  llio  jolw.  Kncli  <ir  tlicsi' 
jiths  is  (»r^'aiii/c(i  willi  a  ^('iicral  su|H'riiitt'iul('iit  aiwl  an 
orjjaiiizatitiii  iiitirc  or  loss  following,'  Ihu  lines  of  tlm 
pnroiit  n)ni|>aiiy.  Siuh  an  iir^^aiiizatimi.  |ir<i]«'rlv  knit 
tiijjftluM'.  (ends  to  iiiiirc  rapid  and  a<'(iinit«'  liMiidliii;,' 
of  tlu'  work  than  did  thi*  niorc  personal  set-U])  of  the 
old-time  eontraclor's  orpmi/ation.  The  men  wim  settle 
questions  are  perhaps  likely  to  settle  them  on  a  little 
broadtT  Imsis  from  the  fact  that  they  are  at  least  once 
removed  from  the  i;ain  or  loss  of  the  Inisiness.  The 
danjier  of  the  situation  is  that  the  or>;ani/.ation  nuiy  lack 
the  |H'rsonal  pride  in  the  work  which  the  hest  men  of 
the  idd  order  always  had. 

It  has  seemed  to  the  writer  that  for  the  few  johs  that 
the  old-line  contractor  could  handle  with  the  force 
which  he  had  traini'il  notliinj;  has  yet  ecpialed  this 
method  of  building-  Of  all  the  cunst ruction  work  which 
the  writer  rememhers,  the  \cry  hcsl  has  Lccn  done 
by  the  personal  elforl  of  some  iiulividual  builder  who 
threw  his  own  personality  and  his  own  reputation  into 
that  job.  The  men  who  can  do  this  are  comparatively 
nire.  If  this  were  not  the  ease  the  modern  eonstrue- 
tion  wmpany  eould  not  stand  up  against  the  competi- 
tion of  the  e.xcellcnee  of  the  work  which  can  be  obtained 
in  this  way. 

After  a  number  of  years  of  careful  study  of  the  l)ui!il- 
ing  business,  the  writer  believes  that  excellence  of  work 
is  the  only  competition  that  a  linn  need  fear.  Appar- 
ently clever  buildinii-  companies  have  failed  because  their 
work  was  not  good,  and  from  time  to  time  they  have 
got  work  from  men  who  knew  how  to  handle  it  thor- 
oughly well.  Yet  in  the  end  the  firms  that  have  really 
built  well  have  grown  prosj)erous.  There  is  today, 
more  than  there  has  been  before,  a  demand  for  the 
k'st  in  building  work.  We  are  hearing  oftener  than 
wc  used  to  the  statement  that  a  given  firm  turns  out  a 
proper  quality  of  work.  It  is  interesting  that  the  firms 
who  do  get  this  name  for  quality  also  obtain  the  volume, 
and  the  best  of  the  modern  construction  firms  hold  their 
standard  for  quality  very  steadily.  This  increasing  ap- 
preciation of  the  builder's  skill  is  one  of  the  pleasantest 
points  of  modern  liuibling. 

Testl    of    ILosxdl  °  Pnstls'nlb^tlnHag 
Acftloira  of  IFHoor  A.irclhie§ 

1>Y   I'liANK   X.   Km:as* 

An  unusual  test  was  made  recently  under  the  writer's 
direction — measuring  the  detlections  of  several  steel 
beams  in  a  floor  to  discover  the  probai)le  amount  of  stress 
in  certain  beams.  Some  of  the  beams  in  this  floor  were 
to  have  concentrated  loads  ])laced  on  them,  while  adja- 
cent beams  were  to  be  practically  unloaded;  a  change  liad 
evidently  been  made  in  the  loading  of  the  floor  from  that 
considered  in  the  original  design.  The  floor  under  the 
new  conditions  was  to  carry  horizontal  cylindrical  tanks 
resting  in  cradles  supported  on  ])edestals,  some  of  which 
would  come  directly  over  a  beam.  The  question  was. 
Would  the  floor  arches  act  in  such  a  manner  as  to  transfer 
some  of  the  load  from  the  high-stressed  beams  to  the  ad- 
jacent low-stressed  beams? 

The  subjoined  sketch  shows  a  cross-section  through  the 
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floor-  iJO-in.  (I.T-lb.  I-beaniH  spaced  -if^  in.  on  centurH  and 
spanning  22  ft.;  reinforced-concrete  arches  between  the 
beams  with  rise  of  10  in.,  top  of  concrete  about  1  in.  above 
the  beams,  and  nrcli  aliont  I  1  in.  thick  at  the  crown. 

Disregarding  the  bri<lging  aiti((n  of  the  con<Tete,  flic 
theoretical  stresses  iliir  lo  llic  /jfilcslfil  loruls  only  ran  up 
to  l(i,t)()t)  lb.  per  s(|.iii.  for  certain  beams,  whiie  adja 
cent  Ix-aiiis  were  appai'eiilly  stressed  as  low  an  lOOO  lb. 
per  sq.in.  In  one  case  the  theoretical  deflection  at  the 
center  was  %  in.  for  one  beani  and  only  '/.,„  in.  for  the 
next  beam.  It  seemed  impossibh;  that  this  could  occur; 
more  likely  the  concrete  would  "drag''  the  ailjacent  beams 
down  with  file  heavily  stresscfd  beams,  and  thus  reduce 
the  stivsses  in  the  latter. 

To  get  definite  information  on  this  distributing  action 
it  was  ari'angcd  to  nieasui'c  the  actual  deflections.  In- 
struments wei'e  erecteil  iiinlci  about  1'^  beams,  as  wfll 
as  under  liie  gii'dcrs  on  which  tiie  beams  i-ested ;  the  in 
strmiicMts  multiplied  the  deflections  by  20,  ho  that  it  was 
possible  to  get  very  accurate  measurements.    The  loading 
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of  the  floor  was  very  simple — it  consisted  of  filling  the 
tanks  with  watei\  The  tanks  were  em])tied  after  48  lir.,  to 
determine  tiie  amount  of  deflection  that  the  beams  would 
i"cco\er. 

Inasmucli  as  the  beams  wei-e  spliced  over  their  girders 
and  the  concrete  around  the  top  flanges  of  the  beams 
acted  as  i)art  of  a  T-beam,  tlie  actual  deflections  were 
much  less  than  the  figured  deflections.  Of  course,  the  de- 
flections for  the  dead-load  were  already  in  tlie  beams  he- 
fore  the  tanks  wei'e  filled,  so  that  the  deflections  acttually 
read  were  for  the  water  loads  oidy.  Consideration  was 
given  to  the  deflections  in  the  girders  on  which  the  beams 
rested,  con-ections  being  made  in  all  deflections  of  the 
beams  due  to  the  deflection  of  the  girders.  But  the  cor- 
rected comparative  deflections  of  the  i)eams  proved  very 
intei'esting  and  are  sjiown  in  the  sketch. 

Although  the  tlieoi-etical  stres.ses  in  tiie  lieams  (the 
concrete  not  counted  as  part  of  the  section)  diftered  so 
gieatly,  yet  the  deflections  were  very  uniform.  It  is 
evident  that  a  consideral)le  portion  of  the  load  was  taken 
througii  thrust  lines  similar  to  those  dotted  on  the  sketch 
to  adjacent  i)eams,  and  that  hereby  the  load  was  dis- 
trii)uted   almost  equally  over  the  five  numi)ered  beams. 

Tlie  test  is  interesting  not  onl\'  in  showing  the  distribut- 
ing action  of  such  deep  arches  on  such  close  spacing,  but 
also  as  indicating  that  in  more  regular  floor  systems,  such 
as  teri-a-cotta  arches  i)etween  steel  beams,  there  may  be 
similar  action  tending  to.  distribute  heavy  loads  (such  as 
partition  loads)  from  one  beam  to  adjacent  lightly  loaded 
l;eams. 
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T^e  ILargest  Blast  oi&  Recos°d 

On  'Mar.  22  the  Kiversido  Purthiiul  Cement  Co..  of 
Riverside,  Calif.,  fiiod  at  its  quarry  what  appears  to  he, 
so  far  a.s  our  records  e.xtend,  the  hirgest  hlast  ever  fired. 
The  quantity  of  explosive  used  was  58  tons  and  it  is  es- 
timated that  hetween  :?r>0,000  and  400,000  tons  of  rook 
were  l)roken  hy  the  hlast.  The  larjjest  previous  hlast  of 
whieh  we  have  a  record  was  one  at  the  ^loreno  dam,  Cali- 
fornia, which  was  descrihed  l>y  M.  M.  O'Shaufilmessy, 
Chief  En<jineer  of  that  work,  in  (Hir  issue  of  Dee.  30, 
1909.  In  the  hlast  at  Moreno  dam  about  191/2  tons  of 
e.xplosive  were  used  and  about  180,000  tons  of  rock  were 
displaced. 

In  each  of  these  very  uirge  blasts  the  explosive  was 
placed  hy  tunneling  and  drifting  and  not  in  churn-drill 
holes.  The  accompanying  drawing  shoMs  the  location  of 
the  tunnel  driven  at  tlie  Riverside  quarry  and  the  placing 
of  the  various  charges  of  explosive.  It  will  be  seen  that 
the  tunnel  was  driven  on  the  back  side  of  the  hill,  oppo- 


Traverse  of  Quarry  Floor  Uyel 


Fio.  1.     ^Iap  of  Quarry  Showing  Blast  Holes 


Fig.  2.     Vikw  of  Qtarhy  refore  Firing 
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sito  thf  working,'  raic  nf  tlir  (iiuiiiv  iiikI  will  1«'  mailalili'. 
thcrofore.  for  fiituri-  lilaslim,'  (i|n'rati()iis  carried  on  in  ft 
sitnilar  niannrr.  Tlic  (olal  anitmnl  of  I'xplosivo  nwd  was 
6()V1»  tons  of  ^i'/i  UcnuU-s  1{.  I{.  1*.  explosive  and  n/o 
tons  of  W'/c  and  (>()';<  dynamite.  The  explosives  were 
placed  under  the  direetioi\  of  A.  II.  Crane,  ol  tlie  1  Icnnles 
I'owder  Co.,  San  Kraneisco. 

The  aeeonipanyin;;  photographs  show  the  (puirrv  hefore. 
ihirinjj  and  after  liie  e\i)losioM.  it  is  of  special  interest 
to  note  the  extent  to  which  the  rock  was  hrokcn  up  hy  the 
hiast  and  the  very  small  amount  that  appt-ars  to  have 
Urn  .scattered.  The  lliverside  Portland  Cement  Co..  to 
whom  we  are  indehted  for  the  pholo.u;raphs  and  drawinj,'s, 


states  thai  the  hlasl  was  witnessed  liy  many  huiidnd  pi  r 
sons  an<l  that  it  produced  very  little  noise  and  scanely  any 
viliration,  notwithstanding'  the  lar^e  amount  of  explosivu 
disciiar''ed. 


'I'Ik-  I  hi-  <>r  l';i<-<-lrl<-  \r<'  Wi-liUiiK  l«  liiillil  up  fl:il  HpotH  on 
n  loromiillvi-  III!'  wiiH  (IrMcilli.il  III  II  nc'ciil  iHHiii-  of  "Co.il 
Akiv"  SUIIUmI  worldiii'ii  with  tho  i-lci-lric  are  liiiHiI  up  lli<; 
Milt  M|iolH  witli  Hici'l,  wlili'h  limy  lio  mo  lilnlily  i-iirborilzi-ij 
Willi  curbou  from  tho  nr<:  tliiil  ii  too!  will  not  touch  It.  Aftor 
the  tire  l«  thiiH  built  up  II  portabbr  kiIikIIiik  tool  Ih  uhuiI  to 
Nnidoth  It  anil  true  11.  Ity  thlH  method  It  Ih  poHHible  to  re- 
move lliil  xpots  from  a  tire  without  takliiK  out  the  wheels 
Irom  under  the  loromotlve.  thUH  (jrreatly  reducInK  the  time 
It    Ih   iieeeHHary    to    ki-ep   llii'   loeoiiitjl  lv<-    out    of  Hirvlce. 


A. 

Fig.  -l.     View  fkom  Sajie  Position  as  Fig.  3  Taken  a  Few  Seconds  Later 


Fig.  5.     A'iew  or  Rock  Thrown  Down  by  Blast 
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Hew    Ss^stleima    for 
leredl  Coal  : 

By  C.  F.  Herixgton* 

The  burning  of  powdered  coal  long  ago  pa.-i.-;ed  from 
tlie  experimental  stage  to  practical  use,  and  the  pres- 
ent question  is  how  far  it.s  usefulness  may  be  e.xteuded. 


The  chief  reasons  for  the  usual  lack  of  success  with 
powdered  coal  are  not  difficult  to  find.  About  43  years 
ago  William  Sweet,  of  Dilworth,  Porter  &  Co.,  was  usin» 
a  screw  conveyor  to  inject  powdered  coal  into  his  fur- 
naces, and  that  primitive  method  is  still  iu  use.  The  coal 
crushers,  driers,  elevators  and  pulverizers  have  been  im- 
pro\ed ;  but  the  conveyor-and-feeder,  which  is  by  far  the 
most  expensive  part  of  the  whole  installation  in  first 
cost  and  upkeep,  has  been  neglected. 

The  new  system,  which  the  writer  has 
had  a  chance  to  inspect  in  the  course 
of  certain  studies  of  available  pow- 
dered-coal systems,  is  a  success  because 
tlie  inventor  and  designer,  Austin  A. 
Holbeck,  of  Cleveland,  Oliio,  has  worked 
out  a  distributing  and  feeding  system 
for  conveying  the  coal  to  a  number  of 
furnaces  in  a  new  way — by  air. 

Fig.  1  shows  a  general  plan  of  a  pul- 
verizing plant  and  distributing  .system 
supplying  a  small  number  of  furnaces. 
There  is  no  drier  in  this  particular 
plant,  since,  with  air  separation  and  air 
ilistribution,  a  greater  part  of  the  mois- 
ture is  taken  out  of  the  coal  as  it  circu- 
lates through  the  pipes.  (Omission  of 
a  drier  is  not  necessarily  new;  for  in- 
stance, the  Universal  Portland  Cement 
Co.,  at  Universal,  Penn.,  does  not  dry 
its  coal.)  By  eliminating  the  drier, 
the  first  cost  of  the  installation  can  be 
(■\it  down.  However,  the  drier  had  bet- 
ter not  be  left  out,  except  in  small 
]ih;nts  having  a  capacity  of  less  than 
■^'1100  11).  per  hr.,  until  more  experience 
is  gained.  In  large  plants  there  is 
marked  economy  in  drying  the  coal  be- 
fore crushing. 

The  general  scheme  of  the  new 
method,  as  applied  to  the  pulverizing 
machinery,  is  siiown  in  Fig.  2.  This 
It  is  well  known  that  jjulverized-coal  fuel  has  been  i)lant  is  at  Erie,  Penn.,  and  has  a  capacity  of  3  to  5  ton.s 
successfully   used    in   tlie   portland-cement    industry    for     of  pulverized  coal  i)er  hour.     The  coal  is  dumped  from 

twenty  years.     But  here  the  chief   requisite,  high  tern-  '         '" 

perature,  is  easily  secured  by  simply  blowing  in  tlie  pow- 
dered coal  mixed  with  the  whole  air  supply.  This  scheme, 
however,  is  not  well  adapted  to  smaller  furnaces  for  met- 
lurgical  work.     The  writer  has  seen   practically  every 


Fui.  1. 


Oi;.\KR.\L  L.wouT  OK  A  Small  IIolbkck  Plant  kok  Mirnixo 
Po\vi)i:i!i;i)  Coal 


])owclered-coal  plant  in  the  East  and  has  concluded  that 
none  of  them  is  working  out  .successfully  the  problem 
of  burning  pulverized  ioal — with  the  exception  of  two 
plants  which  embody  an  altogether  new 
system.  These  are  uni(jue  and  deserve 
(lesiTiptioii. 

Continued  failure  has  not  daunted 
inventors,  for  pulverized  coal  ha.s  every 
intrinsic  advantage  in  itw  favor  low 
co.st  per  heat  unit  coni|iared  with  other 
fuels,  100%  enicieiicy  of  combustion 
idMipared  with  70  tit  H{\'/,  in  a  gas 
producer,  ease  of  control  eipnil  to  gas  or 
oil,  and  lack  of  volatility,  with  conse- 
quent diminished  lire  hazard. 


cars  alongside  the  plant,  is  received  by  a  bucket  elevator, 
raised  abo\e  the  storage  bin,  droi)])ed  into  a  crasher  and 
run  into  storage  (holding  ."500  tons  of  crashed  coal).  Un- 
derneath this  bin  is  a  1  l-in.  screw  conveyor  having,  at 
suitable  intervals,  gates  opening  into  the  bin  and  con- 
trolled by  levei-s  outside  the  building.  The  coal  is  carried 
to  an  inclosed  elevator,  whicli  raises  it  and  s])outs  it  into 
the  drier.     After  passing  through  the  drier  it  is  rai.sed 


•asm 

flty. 


Deciitur    Ave.,    Bronx,    Nt'W     Vork 


I'hi.    2.       Alllf  WIIKMKN'T   OK    CoAl,- I'ULVKIilZI  N(I     M  \i  1 1 1  \  l:l;^ , 
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ton  <lritMl-((ml  slonific  liin,  whciicr  it  i^  mrrird  liy  a  fliort 
wn'W  ((iiivfyor  (<>  tlu>  pulverizer  mill.  'I'liis  mill  Ims  the 
BcnHMi.x  removed  iind  is  ioiineeted  lliriin;,'h  ii  specially  de- 
AJgned  separator  to  (he  siielioii  end  of  an  exhauster.  The 
Hue  partieles  of  coal  are  drawn  out  of  the  mill  hy  (ho  ex- 
hauster and  distharfied  into  a  second  separator,  from 
which  the  line  particles  drop  into  tiie  judverizod-coal  iiin. 


Vu 


Forge  FntXAci:  EcjrirrKi)  i-oi;  Buuning 
PowDKKKi)  Coal 


The  (op  of  the  second  separator  is  conneetcd  back  to  the 
pulverizer  mill,  with  a  vent  to  the  atmosphere,  thereliy 
creating  a  small  vacuum  in  the  separator.  The  coal  drops 
from  the  storage  bin  into  hopi)ers,  is  fed  by  an  automatic 
governor  into  the  suction  end  of  a  high-pressure  blower, 
discharged  through  jiijies,  carried  underground  to  tlic 
forge  shop,  and  there  distributed  overhead  through  ])ipos 
to  the  several  furnaces. 

At  each  furnace  a  small  branch  with  a  valve  is  taken 
otF  (the  supply  is  controlled  from  the  floor  by  the  opera- 
tor, much  as  is  gas  or  oil).  After  the  furnaces  are  all 
passed,  a  booster  is  connected  to  the  supply  line,  and  a 
return  line  is  carried  back  to  the  suction  of  the  blower ; 
any  coal  which  was  4iot  u.sed  at  the  furnaces  is  returned 
into  the  circulating  main  to  be  used  over  again. 

Naturally  the  heart  of  the  distril)uting  system  is  the  au- 
tomatic governor,  which  controls  the  quantities  and  pro- 
portions of  coal  and  air  in  circulation.  If  a  number  of 
furnaces  arc  taking  a  supply  of  coal  from  the  circulating 
main  and  one  or  more  is  shut  down  (by  closing  the  supply 
valve  at  the  branch),  then  the  governor  will  immediately 
adjust  the  coal  and  air  to  the  quantities  required  for  the 
furnaces  remaining  in  operation.  This  feature  was  tested 
by  the  writer  and  found  to  be  satisfactory. 

The  calorific  value  of  the  mixture  of  coal  dust  and  air 
is  just  about  equivalent  to  the  same  quantity  of  natural 
gas,  and  this  mixture  is  kept  in  continuous  circulation  at 
a  speed  of  .several  thousand  feet  per  minute.  While  the 
air  is  in  motion,  the  powdered  coal  cannot  settle  in  the 
pipes;  as  there  is  only  about  1  lb.  of  dust  to  about  12 
cn.ft.  of  air,  the  amount  of  coal  that  could  settle  when 


cin  idnlion  is  .slopped  wnuld  not  coNcr  the  bottxtm  of  the 
pipe. 

The  question  of  explosibility  of  the  coal-air  mixture 
is  dispoM'd  of  liy  considering  that  a  mixture!  of  1  Ih.  of  duHt 
and  al»>ut  IM)  cu.ft.  of  air  is  nocessary  for  com|)let<} 
condtustion,  and  that  as  the  (  oal  burden  is  incrcaKeH  below 
that  proportion  there  is  an  increasing  tendency  U> 
■-motlicr  any  incipient  comlinslion.  The  air  in  the;  work- 
ing stream  is  but  one-sixtieth  of  that  in  a  com|)lctely 
londtnstible  mixture.  Thus  the  syst(Mn  is  brought  very 
(  lo,>;e  to  one  furnisiiing  gas  or  oil,  so  far  as  the  ratio 
(it  cond)Ustible  to  oxygen  is  (onc<'rned. 

Tliis  scheme  of  distributing  coal  dust  is  coiM)iaini)lc  in 
convenience  with  the  handling  of  gas  or  oil  fuel.  But 
il    has   other    advantages.      The    ])ulverizing    plant    does 

iMii   d  III  lie  I  luvc  Id  the  forge  sliitps.     (In  one  of  the 

|>i(Miil  |)l;iiils  llic  pulverizer  is  at  least  100  ft.  away  from 
I  be  nearest  furnace.  No  trouble  is  experienced  in  getting 
((lal  at  the  furnace?,  and  the  cost  of  power  is  much  less 
llian  it  would  he  if  a  .screw  conveyor  was  used.)  The 
ii^ual  destructive  ed'ects  on  tiic  brickwork  of  beating  fur- 
ii:ircs  iii'c  (•liiiiiiiatcil.  Tliis  would  lie  cspcrfcil,  since  the 
roiiiliii.-tion  (  bambcr  usuaily  limit  at  one  cud  of  the  fur- 
nace is  eliminatwl,  and  the  furnace  is  erected  with  two 
Mtiall  branches  for  the  powdered  coal  leading  to  each 
end  of  the  working  chamber. 

A  second  essential  for  successful  burning  of  powdered 
( oal  is  the  removal  of  all  smoke  and  as  much  ash  as  pos- 


FiG.  4. 


GoVEIiXOR    OF    THE    HoLBKCK    PoWDERED-CoAL 

DisTiaiUTiNc  System 


sible.  How  this  is  done  with  the  new  method  is  shown 
by  Fig.  '•].  In  front  of  each  furnace  the  side  walls  are 
extended  about  2  ft.  and  built  up  to  the  level  of  the  work 
opening.  On  the  top  of  these  side  walls  a  hood  is  placed 
across  the  entire  front  of  the  funiace,  tapering  upward  to 
a  small  pipe.  The  pipe  from  each  furnace  is  connected  into 
a  main  line  running  to  an  exhauster  at  one  end  of  the 
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shop;  this  fan  draws  out  all  the  smoke  and  fine  ash  and 
discharges  into  a  separator,  at  the  bottom  of  which  is  a 
storage  bin  from  which  the  cinders  can  be  taken  away  and 
dumped.  The  larger  particles  of  ash  drop  below  the  hood 
lietween  the  extended  walls  and  are  easily  removed.  The 
workmen  are  able  to  work  nearer  the  powdered-coal  fur- 
nace than  one  alongside  which  is  burning  fuel  oil.  The 
siiop  is  free  from  smoke  and  ash.  Fig.  3  shows  a  furnace 
with  branch  coming  down,  circulating  main,  valve  handle, 
pipe  for  combustion-air  supi)ly,  smoke  exhaust,  etc. 

Fig,.  4  shows  the  bottom  hopper  of  the  pulverized-coal 
bin  and  the  screw  feed  (inclosed  in  a  pipe),  which  drops 
llie  coal  into  the  automatic  governor,  from  which  it  is 
drawn  into  the  suction  end  of  the  blower.  This  is  driven 
by  a  constant-speed  motor  and  runs  all  the  time  the  shop 
is  in  operation.  The  small  motor  driving  the  screw  feed 
is  a  variable-speed  type  and  it  is  under  the  control  of  tlie 
governor.  Starting  up  or  shutting  down  furnaces  changes 
the  pressure  in  the  circulating  main;  this  affects  the 
position  of  a  diapliragm  working  through  links  to  change 
the  resistance  of  the  motor  field. 


,  ©]hil©p  im3>  ^lad  i9Il4 

The  following  details  of  the  o})erations  of  the  municipal- 
ly owned  garbage-reduction  works  of  Columbus,  Ohio,  are 
from  an  advance  copy  of  the  annual  report  for  1914  of 
T.  D.  Banks,  Superintendent: 

OPERATION     OF     MUNICIPAL     REDUCTION     I'LANT, 

COLUMBUS.  C:)HIO.  1913-14 

Tons   of   Garbage    Received 

Month  1913  1914 

January     1. .".08.13  l,.-)04.06 

February    1,209.95  1,112.20 

March     1,198.57  1,402.81 

April     1,771.22  1.552.73 

May    1,709.61  1,627.12 

.lune      1,614.76  1,817.47 

July    2,021.22  2,095.81 

.VuBUst     2.216.44  2.263.93 

.><eptember     2,324.95  2,614.47 

October     1,995.77  2,283.42 

November    1,551.42  1,740.77 

December    1,5SS.70  1,616.18 

Total   for  the  year 20,710.74  21,628.97 

.Vverase  per  day  for  the  year 72.16  69.32 

Number  of  days  plant  operated 287  312 

Estimated     population 200,000  205,000 

Pounds   of   K.'irbuue    i>er   capita 207  211 

Number    of    largf    animals    received..  302  183 

Actual   Cost  of  Operation 

.Supervision     $3,982.00  $4,262.50 

Firemen     2,498.24  2,670.03 

Labor    for   repairs 2,491.42  2.190.27 

Operators     3,912.45  4,760.79 

Ordinary     labor 11,572.19  10,600.53 

Coal    6,864.16  6.777.01 

Electric    i>ower 986.40  1,453.05 

r.asoline     2,444.36  2,361.60 

Maintenance    supplies 1.064.27  981.66 

Material     for     repairs 1,868.93  1,973.18 

Renewals    523.91  792.09 

Office    expense 295.68  300.71 

Analytlc.il    work 271.25  204.75 

Transportation     553.65  709.88 

Miscellaneous     232.34  182.73 

Totals    $39,560,25  $40,220.78 

Actual   Cost   of  Operation    per  Ton   of  fJarl>aKe 

Supervision    $0,192  $0,197 

Firemen     0.121  0.123 

Labor   for   repairs 0.120  0.101 

<  >|>erators   0.189  0.220 

Ordinary     labor 0.559  0.490 

Coal    0.331  0.313 

Electric  power   0.048  0.067 

rjasnilne    0.118  0.109 

Maintenance    supplies 0.062  0.045 

Materljil    for  repairs 0.090  0.091 

Renewals    0.026  0.037 

Olllce     expense 0.014  0.014 

Analytical    work 0.018  0.010 

Transportation    0.027  0.033 

Mlscellaneouw    0.011  0.009 

Totals    $1,910  $1,850 


Actual   Production    (Receipts   Corrected   from  Inventories) 

Grease,     pounds 1,095,594  1,186,985 

Tanl<age,    tons    2.095  1,753 

Hides,   number 291  183 

Grease    value $40,839.35  $52,672.21 

Tanlvage    value 14,223.31  12,987.84 

Hides    value    1,247.39  1,062.30 

Miscellaneous    489.73               

Total     $56,799.78        $66,722.35 

Grease    per    ton    garbage,    pounds....  53.93  54.87 

Tanlcage  per  ton  garbage,  pounds....  202.30  162.10 

Grease    value    per    ton    garbage $1.97  $2,435 

Tankage  value  per  ton  garbage 0.69  0.60 

Hide  values  per  ton  garbage 0.06  0.05 

Miscellaneous  value  per  ton  garbage.  0.02 

Total    value    of   products    per    ton 

garbage    $2.74  $3,085 

Profit  per  ton  of  garbage $0.83  $1,226 

Net    profit $17,239.53        $26,501.57 

Because  it  is  the  best-paying  single  department  of  the 
plant,  we  give  below  a  record  of  the  oper.Ttion  of  the  perco- 
lator, or  grease-extracting  department.  This  department  first 
started  operation  in  January,  1912.  The  total  cost  of  this  part 
of  the  plant  was  $26,242.60,  so  it  will  be  seen  that  it  was  a 
very  good  investment. 

Percolator  Operation 

Number    of    charges 214  212 

Grease  recovered,  tons 220  235 

Grease    recovered,    value $15,500.00  $20,154.50 

Coal     used,     tons 700  700 

Gasoline   used,   gallons 18,111  19,119 

Cost  of  operation: 

Supervision     $497.75  $532.80 

Labor     1,334.55  1,450.80 

Coal    1.029.00  975.10 

Gasoline    2,444.36  2,361.60 

Repairs   and    supplies 200.00  150.00 

Total    cost $5,505.66  $5,470.30 

Revenue  per  ton  of  garbage $0,748  $0,932 

Cost  of  operation  per  ton  of  garbage  0.266  0.253 

Profit  per  ton  of  garbage 0.482  0.679 

Net    profit $9,994.34  $14,684.20 

Coal,   Electric  Power  and  Gasoline  Used   per  Ton   of  Garbage 

Coal,    tons    0.225  0.225 

Electric    power,    kw.-hr 5.17  4.48 

Gasoline,    gallons 0.874  0.884 

Prices   received    for   products: 

Grease,    per    100    lb $3.75  $4,325 

Tankage  per  unit  of 

Ammonia    1.51  1.71 

Potash     0.70  0  -0 

Tri-caicium-phosphate    0.10  0.10 

-Vverage  price  per  ton  of  tankage....  6.79  7.41 

Average   Analysis   of  Tankage 

Moisture      8.0  3  1 

Crease      1.8  1.2 

.\mmonia     3.56  3.58 

'■otash     0.99  0.78 

Tri-calcium-phosphate    7.35  8.08 

Average  Analysis  of  Grease 

Aloisture     2.53  152 

Impurities    0.125  0.131 

I'nsaponifiable    2.84  2.91 

Percentages  of  Products  Recovered  from  Garbage 

Grease    2.64  2"! 

Tankage     10.10  8.10 

Total     12.74  10.84 

.\  Sew'ernsre  Syntem  and  Se«'ns:e-DI.>tposiiI  Fnriii  at  Cairo. 
Egypt,  which  has  'icen  under  construction  for  the  past  half- 
dozen  years,  was  i)ut  into  operation  in  Marcli.  The  principal 
features  of  the  system  are  tlie  use  of  compressed-air  ejectors 
for  forcing  the  sewage  to  a  central  pumping  station  .tnd 
the  final  discharge  of  the  sewage  through  a  long  outfall  sewer 
a  dozen  miles  in  length  to  a  sewage  farm  in  the  desert.  The 
farm  Is  about  3000  acres  in  extent  and  has  been  laid  out  to 
utilize  the  sew.ige  discharged  by  a  populjxtlon  of  about  three- 
((uarters  of  a  million.  The  use  of  the  compressed-air  ejector 
system  is  made  necessary  by  the  level  ground  on  which  Cairo 
stands.  The  central  part  of  the  city  is  diviiled  in  63  districts, 
each  of  which  drains  to  an  ejector  station  that  delivers  the 
sewage  through  a  force  m;iin  to  a  principal  collecting  sewer. 
The  compressed  air  for  operating  the  ejectors  is  supplied 
from  ft  central  compressing  station.  The  main  pumping 
station,  which  forces  the  sewage  through  the  long  delivery 
main  to  the  sewage  farm,  contains  pumping  machinery  capable 
of  delivering  50  cum.  per  min.  against  a  head  of  250  ft.  The 
sewerage  system  Is  only  partially  completed,  the  work  having 
been  interrui)ted  by  the  war.  The  chief  engineer  "f  llie  work 
la  C.  Carkeet  James  Previous  to  his  taking  cliaigu  of  tlv 
Cairo  work  In  1906,  ho  was  connected  with  the  sowerngo 
syatem   of  Bombay. 
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Flani^evtray  Guards  and  Fro|{ 
Guard-Rails 

Two  rO(  flit  aiiplidilioMs  ol'  nijilliiililc-iroii  caslin^^s  in 
railway  track  aro  (Ic'scrilicd  IkIow.  'I'lioy  aro  tl»o 
Nowluill  tlan^jowny  guards  I'or  Iii;,'li\vay  crossiii'is  and 
track  fro;rs,  ami  aro  sjioi  ialtics  of  the  Clovclaiid  Ifailway 
Supply  Co.,  of  Cleveland,  C)liio.  Tliey  are  already  in 
use  on  several   railways. 

Fl-.WC.KWAV    lil'AHD-llAll.    I'OI!    UoAl)    Ck().SS1N(!S 

The  eoinhined  ;,Miard-raiI  and  llan;;eway  ;:uard  for  road 
niul  street  crossinjis  of  railway  tracks,  shown  in  Fijr.  I. 
is  designed  (o  |irote<'t  the  jiavini;  and  the  wheels  of 
highway  vehicle,-,  wiiile  alfonlinj;  an  cH'octise  tlan;;cway 


Via.  1.     Mallkable-Irox  Flanukway  Gi  aud  koh  Roao 
Crossings 

for  wheels  of  trains.  It  is  of  niallcahlo  iron,  made  in 
sections  4  ft.  lon^,  whi.h  weifjh  ahont  ;{ I  Ih.  each.  The 
sections  are  locked  tofjether  hy  means  of  lufis,  and  special 
end  sections  provide  the  usual  flarinji  ends  of  the  flange- 
way.  These  sections  are  fitted  under  the  rail  liead,  so 
that  horseshoe  calks  cannot  catch  on  the  rail,  and  the 
edge  lying  against  the  paving  is  .so  shaped  that  it  will  not 
cut  the  tiros  of  autoiuoliile  wheels.  The  flangeway  is 
deep;  it  is  wide  onouuh  to  clear  railway  wheels  when  the 
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FI6/D  TI£-PLA  T£  ^T  END  OF  GUARD  RAIL 
End    Eleva+ion 


ADJUSTABLE  r:E-FL4T£i 

Sec+ior-\ 

Fig.  2.     Fitoc  Glar»-I\ail  with  Aiui.stahle  Tie- 
Pl.\tes  akd  Continuous  Flaxgeway  Filler 

track  gage  is  1/^  in.  wide,  and  the  flaring  outer  side  tends 
to  make  it  self-cleaning. 

The  illustration  shows  the  guard  as  applied  with  hrick 
paving,  hut  it  is  used  also  with  the  ordinary  crossing 
planks^  filler  timbers  on  the  tics  giving  the  necessary 


eUixalion.     No  fasloningK  arc  rofpiircd,  the  guard   hcing 
held  in  place  hy  the  rail  and  the  |)aving. 

Frog  (iUAIM)-l{AIL  CoNHTHUCTinN 
.Malleahlo  castings  similar  to  those  (hwrihed  above  are 
used  also  to  form  foot  guards  and  continuous  tlangeway 
fillers  at  frog  guard-rails,  although  the  general  practice 
is  to  leave  the  tlangeway  open  except  for  the  foot  guards 
at  the  ends,  'i'hose  castings  are  ;i  ft.  long,  aud  the;  con- 
struction for  !)-ft.  guard-rails  is  shown  in  Fig.  5i.  For 
main-track  frogs  l5J-ft.  rails  nuiy  he  used.  The  guard- 
mil  has  its  llange  jdaned  to  form  a  sup|)ort  for  tlu!  track 
lail,  .<o  that  lateral  or  oviTturning  stress  e.xertc^d  against 
the  former  is  resisted  hy  the  load  upon  the  latter  rail. 
The  ends  of  the  guard-rail  aro  cut  to  a  slope  of  ITj"  so 
as  not  to  catch  hanging  chains  or  brake  rigging. 

The  special  forms  of  tie-plates  for  carrying  tlu!  track 
rail  and  guard-rail  are  shown  also  in  Fig.  2.  lOacli  end 
tie-|)lat(>  is  a  single  piece,  with  lugs  for  both  rails  and 
with  an  end  stop  to  prevent  creeping  of  the  guard-rail. 
Kacli  of  the  inner  plates  consists  of  two  parts  fittc^d  to- 
gether with  dovetailed  ribs  which  arc  diagomil  to  the  rails. 
This  provides  for  maintaining  and  adjusting  the  width 
of  flangeway  by  shifting  the  upper  plate  along  tlie  lower, 
or  fixed  jihite. 

•^. 

Stresses    \w^    si    IRS^ndl    IFs^ainme    ©f 
T^ifyo  (CoSuflCimiras  aiadl  si  Tiftiass 
By  Felix  Fheyimu-d" 
ExGiXEEiMNc;    News    of   Jan.    1,    1!MI,    p.    44,    pub- 
lished an  eilitorial  on  "The  Structural  Engineer  and  the 
Orphouin   Tiieater   Failure,"  which  states,  among  other 
things : 

steelwork  design  is  so  precise  and  definite,  especially  in  the 
case  of  buildiriKs.  that  the  story  of  a  failure  is  rather  dis- 
concerting riadinK.  The  engineer  justly  feels  certain  of  his 
data,  in  building  matters;  so  that  possessing  clear  and  direct 
methods  of  computation  and  knowing  the  object  of  design  is 
free  from  disturbing  incidentals  such  as  impact  he  relies  on 
the  result  with  perfect  assurance.  What  then  if  a  frame  col- 
lapses when  still  new,  or  even  before  being  put  in  service, 
like  that  of  the  Orpheum  Theater  in  New  York?  It  is  neces- 
sary to  look  into  the  circumstances  very  closely,  and  single 
out  the  elements  of  trouble  for  future  guidance.     .     .     . 

The  Orpheum  collapse  exhibits  more  graphically  than  any 
previous  case  known  to  us  the  close  interrelation  of  strength 
and  elastic  nature  in  most  structures,  even  in  such  as  are 
strictly  "simple"  (in  the  limited  present-day  meaning  of  the 
term). 

In  this  structure  were  two  most  important  frames,  each 
consisting  of  two  columns  bolted  to  concrete  piers  and 
having  a  connecting  truss  riveted  to  their  upper  ends  for 
the  purpose  of  supporting  other  parts  of  the  building. 
Such  a  frame  is  not  a  "simple"  structure  (in  the  limited 
present-day  meaning  of  the  tenn)  but  is  a  statically 
indeterminate  .structure  similar  to  an  elastic  arch.  Stresses 
in  such  a  structure  can  be  found  only  by  applying  to  the 
aiialy,sis  the  principles  of  the  elastic  theory.  In  the  in- 
vestigations held  after  the  colIap.se,  as  far  as  the  writer 
knows  no  sucli  analysis  was  made  along  the.se  lines  to  de- 
termine the  probable  cause  of  the  failure  of  tlie  frames. 
In  the  analysis  of  .stresses  in  such  frames  most  text-books 
fail  to  call  attention  to  the  large  bending  moments  in  the 
columns  and  the  effect  on  the  truss  members  caused  by 
the  thrust  due  to  the  roof  loads  and  tlie  changes  in  tem- 
I)orature  above  or  below  that  at  which  tlie  structure  was 
erected. 
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III  onlcr  to  lirlp  forin  a  jiiil;;iMi'nt  as  Id  (lie  difrcrtMiion 
ill  icKiiilfi  (il)taiiifil  liy  llic  iiMial  iiK'tlKidr  of  aiialyniH  ami 
lliiisf  oiilaiiH'iJ  liy  aiialy/.iiiK  "  i'laiiu',  jirsl  (  Ki;,'.  1)  as  mi 
flaHlic  Hlruihiii'  witli  coIiiiiiiih  lixnl  at  IIm!  Iiaso ;  second 
( Kij,'.  2)  as  an  claslic  striiclun-  wilii  coliiiiiiis  liiii;,'(.'(l  at 
llie  Imw,  (In;  riaiiii;  shown  in  Ki;,'s.  1  and  2  was  nsud.  'J'lio 
slnictiiic  was  d(!si;,'iii'd  liy  aiiolliiT  oii^iiuiur;  tliu  HtresHcs 
found  iiy  liiiii  in  actdidaiicc  willi  tliu  usual  iiiothods  of 
analysis  arc  laliulatcd  in  tlu'  iiri(mi|iaiiyiiif,'  talilo  with 
thdsc  found  hy  the  nu'thiiils  of  least  work.  In  Fi^-  1  •« 
shown  Ihc  llirust  line  found  due  to  tin;  horizontal  forc<!  of 
C.OOO  Ih.  aclin;,'  on  Mio  right  side  of  thu  huilding,  de- 
ti  iniiiird  Mrcnnliii^'  In  llic!  elastic  tlic'ory.  Ill  lliis  draw- 
Ill-,'  are  also  shown  the  thrust  due  to  the  vertical  roof  loads 
(i.e.  thrust  arising  from  the  dellection  of  truss  and  col- 
li inns  under  the  loads),  and  thrust  due  to  a  50"  F.  rise. 

In  the  actual  designing  of  the  structure  the  thrust  due 
to  the  horizontal  force  of  (iOOO  lit.  was  assumed  as  horizon- 
tal in  direction  and  acting  10  ft.  5  in.  ahove  the  base 
of  column,  and  no  thrusts  due  to  vertical  loads  and 
changes   in   tcmjierature  were  considered. 

Tlic  locntii f  the  tlirust  (point  of  coutraflexure)  for 

(olunuis  Hmm!  at  the  base  is  generally  found  under  the 
(oinmon  assumption  that  under  the  action  of  tiie  horizon- 
tal force  the  horizontal  deflection  of  the  column  where 
i.  joins  tlu!  lower  chord  of  the  roof  truss  is  the  same  in 
iinioiint  as  the  dellection  of  the  column  at  the  point  where 
llic  knccbiaic  joins  the  colunni.  This  supposition  may 
be  true  in  son'  •  special  design,  but  in  actual  cases  general- 
ly is  not  so.  The  horizontal  deflections  at  the.se  two  points 
can  easily  bo  found  from  the  sectional  areas  of,  and  the 
stresses  in,  the  members  as  given.  In  the  case  under 
consideration  the  supposition  does  not  hold  true.  The 
tlirust  due  to  horizontal  forces  is  generally  arbitrarily 
assumed  as  horizontal,  and  equal  in  amount  to  the  hori- 
zontal force,  which  generally  is  not  true.  The  case  illus- 
trated shows  the  amount  and  direction  of  the  thrust  due  to 
horizontal  force,  as  found  through  elastic  analysis  by  the 
method  of  least  work. 

In  looking  at  the  table  showing  comparison  of  stresses 
lor  various  cases  considered  wo  see  that,  in  the  case  of 
columns  fixed  at  the  base,  the  temperature  atresses  play 
as  important  a  part  in  the  chords  and  in  some  web  mem- 
bers as  the  stresses  due  to  roof  loads  or  horizontal  force. 
With  columns  hinged  at  the  base,  temperature  stresses 
are  of  considerably  less  importance,  and  the  maximum 
moment  in  the  column  is  very  much  loss  than  for  columns 
fi-ced  at  the  base.  Therefore,  if  it  were  only  a  question 
of  saving  v/eight  we  would  have  hiiigos  at  the  foot  of  all 
columns;  however,  other  considerations  generally  outer 
into  the  question  which  make  this  undesirable.  Columns 
are  generally  fixed  to  their  piers,  more  or  loss,  by  foun- 
dation bolts.  Thus,  in  all  cases  of  frames  with  the  excej)- 
tion  of  those  having  perfect  hinged  bases,  there  is  always 
some  degree  of  fixity,  which  will  tend  to  cause  increased 
stresses;  therefore,  for  .safety  the  frames  should  be  com- 
jiuted  as  at>soluteli/  fixed  at  the  base. 

Comi)aring  generally  the  results  obtained  by  least  work 
with  those  obtained  by  the  usual  method  of  calculation  we 
find  that  the  maximum  possible  moments  in  the  columns 
obtained  by  the  first  method  are  nearly  thrwe  times  those 
obtained  by  the  second;  chord  and  web  members  toward 
the  ends  of  the  truss  are  larger  for  the  first  method  than 
the  second,  while  the  reverse  is  true  for  the  members  near 
the  middle  of  the  truss. 
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js'idge 


^o  Fiace  L^r^er 

Bv  VV.  U.  Browne* 

Tliu  addition  ol'  now  rfinlorcing  trusses  on  the  down- 
stream side  of  the  New  York  State  Barge  Canal  bridge 
at  Dam  5,  near  Rotterdam  Junction,  N.  Y.,  necessitated 
jacking  up  the  old  trusses  to  permit  the  placing  of  new 
bearing  plates  and  shoes  which  would  accommodate  both 
the  old  and  new  trusses.    The  bridge  is  a  three-span  struc- 
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I  Side  Elevotion 

LIFTING  OIBLE5  IN  POSITION 


Sec+ion   A— B 
SUPP0RTIN6   COLUMN 

Fi(i.  I.     IiirnN(;-Ti!rss  i-oi;  IJaisimi  Downs thkam 
Thusk  ok  Dam   IliiMuiK 

turc  carrying  no  roadway  l)ut  supporting  a  movable  dam 
hung  IroMi  the  lloor-bcanis.  Tin-  reinforcing  provides 
for  a  highway  and  also  strcngthiMis  the  (bun.  The  two  end 
spans  are  I")()V1>  ft.  eacl\,  while  the  middle  span  measures 
yUii/o  ft.  Several  plans  for  raising  these  tnisses  wore  sub- 
initted  to  the  authorities  at  Albany,  but  the  nu-thod  ac- 
cepted and  successfully  used  is  |iresented  herewith. 

TIm;  lifting  device  consisted  of  a  triangular  tniss,  each 
mend)er  of  which  was  niaile  up  of  two  latticed  r.i-in.  iJ.l-il*. 
channels  spaced  13%  in.  and  connected  with  <5-in.  pins. 
The  i)ins  in  the  lower  chord  wert'  spaced  31  ft.  on  centers, 
but  pin-holes  in  the  chord  and  a<ljoining  inclined  niend)er 
will  permit  shortening  the  span  to  33  ft.  or  30  ft.  to  lit 

•0  Peurl   St..  Amsterdiim.   N.   Y. 


narrower  bridges  on  which  similar  work  is  to  be  done. 
The  inclined  members  measured  respectively  1!)  ft.  3% 
in.  and  9  ft.  3%  in.;  thus,  when  the  end  pins  were  cen- 
tered over  the  truss  pins  the  connecting  i)in  of  these  in- 
clined members  was  but  6  ft.  from  the  line  of  the  down- 
stream truss.  A  supporting  column  (see  sketch)  was 
built  up,  passing  between  the  channels  of  the  lower  chord 
and  engaging  this  pin. 

The  end  pins  of  the  lifting  device  were  centered  over  the 
truss  pins  and  connected  thereto  by  about  20  parts  of 
e.\tra-pliable  %-in.  wire  rope  (tested  ultimate  strength, 
1(1  tons).  The  actual  lifting  power  was  furnished  by 
35-ton  Norton  jacks  placed  between  two  plate-covered  I- 
heam  grillages  in  the  supporting  column,  as  shown  in  the 
sketches.  In  lifting  the  shore  ends  of  the  outside  spans 
()  jacks  were  used  with  one  triangular  lifting  device; 
in  this  case  but  two  columns  wore  used  in  the  support. 


Fig.  2.     Lii-ting-Tkuss  in  Place  for  Elevating  One 
End  of  15(>14-Ft.  Span 

At  tiie  intermediate  piers  8  jacks  were  used,  and  three 
columns  supported  two  jacking  devices,  one  over  tlie  pins 
of  each  si)an.  The  two  trusses  when  used  together  were 
braced  laterally  by  lacing  and  struts;  when  one  span 
alone  was  lifted  it  Mas  necessary  to  gny  the  lifting  device, 
the  guys  being  adjusted  by  steamboat  ratchets. 

It  rccpiired  nearly  a  day  to  erect  this  device,  but  the 
actual  jacking  and  changing  of  bearing  idates  and  shoes 
took  al)out  an  liour.  At  the  .shore  ends  of  the  outside 
spans  the  truss  was  assembled  on  the  bridge  floor  and 
erected  as  a  unit,  but  at  the  intt>rinediate  piers  limited 
space  coinpclle(l  conncrting  tlH>  truss  as  it  was  rais(>d.  .\ 
light  gin-jMjle  proved  very  satisfactory  in  handling  the 
truss  and  roluinn  members. 

The  load  (for  dowusi ream  truss  only)  for  tlic  31(iV^-ft. 
span  was  1(13,000  lb.;  for  the  ir)(il/o-ri.  span,  101,000  lb. 
The  jacks,  however,  had  to  exert  lifts  of  3I(;,000  lb.  and 
l.'JS.OOO  lb.  The  column  reaction  will  never  exceed  333,- 
000  lb.  for  anv  bridge  on  which  this  apparatus  may  be 
used.  .Since  a  bearing  surface  of  .'^'itU)  sq.in.  is  used, 
the  iMiipression  on  the  piers  will  never  exceed  (Wit/^  lb. 
per  s(|.in. 
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Wliiti'licail  A  Kales  lion  \Vnrk>,  dl  l><liuii.  1ms  llif 
i-ontnut  for  rcinroninij  scvm  luidiit's  nl  this  l\|tc  on  (In- 
litirp'  t'linal.  Tlic  work  is  ln-in;;  doiic  tindi-r  tin*  sii|ii'rvi- 
xion  t>r  Mr.  Ainln-ws.  I'"iclil  Suiii'iintfiiilciit,  and  \V.  A. 
Ki'<Mi>;li,   JMiri'inan. 

Clastic  Yiefldl  of  R.ocR  Fotminv- 
(dlsi^ttiom  of  a  Brid|(e  Pier 

\  liiidi;!'  I'liT  srKli'd  si-vciiil  intlu-s  rcccnllv  diirin;;  llic 
ii|>l('liiin  o(  a  railway  lirid^'  over  llic  I'ntiiinac  K'ivcr. 
i'i\  what  is  now  knnwn  as  (in-  \Villiains|«irt  and  Ncssic 
line  near  Cliailton.  Md.  (iinicrs  had  jnsi  Iktii  |»ia(cd 
Inun  pirr  .'»  to  jMcr  (i  and  from  (I  to  7.  and  a  ^inlcr  wliicli 
was  to  span  lu'two-n  7  and  S  was  licinj;  moved  over  pier  (i 
wluMi  it  was  noticed  that  this  pier  had  settled  aiioiil  i  in. 
i>n  one  side.  When  the  load  was  harked  oil',  the  pier 
stniijrhtent'd.  The  nt'xt  day  a  locomotive  was  run  out 
on  the  pier,  w hiili  thou  settleil  ahout  •J.i  in.     Upon  the  ro- 


Expansion  -  Joiir&fL   Actaom^    in 

Coff&inv&MJi^lhkt  Bridl^e  Fire 

(!oni-ernin;,'  the  (  icosoled-lloor  liri:  that  wrecked  tlie 
(Ionnauj,dit  l(rid;,'e  over  Kalsi;  Crtntk,  Vancouver,  IJ.  C,  on 
Apr.  '^D,  as  reported  in  our  issue  of  May  l.'J,  llUr),  p.  !).'>r), 
an  additional  feature  is  hrou^^lit  out  hy  A.  I'.  liueckel, 
World  Huildin;,'.  Vancouver,  lie  says  that  the  cr)||apse  of 
an  HO-fl.  plate-;,'! rder  span  (the  viaduct  e<insiKt<.'<I  nuiinly 
of  10  ft.  lower  spans  an<l  SO-ft.  internii'diate  spans)  was 
due  in  llic  puliiii;,'  out  of  an  e.vpansion  Joint,  this  in  its 
Ini  II  lieiii;,'  cau.sed  hy  distortions  of  the  sti'clwork. 

The  previ(Uis  account  stated  that  the  heat  caused  Hk; 
span  to  ((dlap.se.  This  mij,dit  he  taken  to  mean  that  tlie 
girders  .sa^';,'ed  in  the  middle  until  they  |)ulled  clear  of 
an  end  support.  lUit  the  wrecka^^e  shows  that  hoth  ;,'inl- 
ers  of  the  span  are  not  sa-^j^ed,  hut  are  fairly  strai^jht 
except  clo.-i'  to  the  fixed  eiiil.  .\t  the  fixed  end  IIk;  ;,'irderK 
are  huckled  in  the  hottuni  ilan^'e,  .showing  that  a  cantilever 


Coi.i.Ai-si;n  .'^I'A.v  OF  THE  CoxxAucuT  Bkidue 

View  from  above  shows  that  thf  fallen  girder  is  straight,  the  girder  In  the  tower  span  back  of  it  being  twibted  by 
compressive  buckUng  of  its  bottom  flange.  The  same  girder  is  seen  in  tho  left  i)art  of  the  view  from  below;  the  right 
girder  in  this  view  is  buckled  on   the  other  side  of  the  floorbeam,   at   the  fixed  end  of  the   fallen   span. 

heiidin^  nioinent  acted  here.  Oni;  "irder  is  huckled  just  in 
front  of  the  fixed-eiul  Hoor-hcain,  the  other  hack  of  the 
lloor-heam.  that  is,  in  the  adjoining  span. 

The  appearance  of  these  parts  ])roves  that  the  80-ft. 
span  fell  hecause  it  lost  its  support  at  one  end;  this  was 
the  expansion  end,  which  must  have  pulled  out  of  the  ex- 
pansion pockets.  Some  secondary  action  suh.sequent  to 
the  heat  expansion  prohahly  came  into  action  to  produce 
this  effect. 


nioval  of  the  load  the  j)ier  retuiiuil  to  pluiuh.  The  water 
at  pier  (>  is  ahout  4  ft.  dee]),  and  there  is  evidence  of  mud 
having  heen  squeezed  out  from  under  the  pier.  The  foun- 
dations are  on  rock,  so  it  appears  that  the  mud  must 
coiue  from  a  mud  seam  in  the  rock.  The  Potomac  Eiver 
in  this  vicinity  is  underlaid  with  a  seamy  .sandstone. 

The  piers  for  this  structure  were  completed  ahout  three 
years  ago.  The  hridge  is  on  a  hranch  line  from  the  West- 
ern ^larylaud  1{.R.  leading  to  a  stone  quarry.  On  the 
completion  of  the  piers  and  the  deliver}'  of  the  girders 
the  projierty  owners  on  the  W^est  Virginia  side  of  the  river 
got  out  an  injunction  and  tied  up  this  line  until  recently. 
The  Penn.sylvania  Steel  Co.  is  now  erecting  the  steel  super- 
structure. The  ten  piers  and  two  ahutments  are  designed 
for  a  single  track.  They  are  ahout  50  ft.  high,  the  spans 
being  100  ft.    The  girders  weigh  ahout  .3.3  tons  each. 


Londing  I'lntforniM  InMiilo  IluildingM — An  interior  loadini: 
platform,  to  prevent  street  obstruction  by  trucks  or  freight, 
will  be  a  novel  feature  of  the  building  soon  to  be  erected  fcr 
the  Eagle  Pencil  Co.  in  New  York  City.  With  the  exceptic;i 
of  the  main  entrance  hall  and  an  inclosed  storage  space,  thD 
entire  first  floor  will  be  utilized  as  a  loading  platform  and 
driveway,  allowing  convenient  movement  of  trucks.  The  plat- 
form will  be  accessible  from  two  streets.  The  architects  arc 
Uuchman  &  Fox. 
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Heavy  Plate-Girdlers   iea 
Elevatiosa  WorR 

Extensive  grade-crossiug  elimination  work  has  been  in 
progress;  on  the  Buffalo  division  of  the  Delaware.  Lacka- 
wanna &  Western  E.R.  since  the  summer  of  1913  where 
its  two  main  tracks  cross  five  tracks  of  the  Buffalo  Creek 


to  the  Contact  Process  Co.  River  improvements  by  the 
city  required  the  use  of  a  bascule  span  for  the  river  cross- 
ing. The  spans  over  the  railways  and  the  driveway 
comprise  two  through  plate-girder  spans,  each  lOG  ft.  long 
c.  to  c.  and  one  deck  plate-girder  span  of  30  ft.  The 
floor  will  be  of  reinforced-concrete.  The  lower  flanges  of 
the  girders  over  the  railways  will  be  incased  in  concrete. 


ll.wDMNc  Heavy  ri.ATE-GiKUKus  on  Bui'kalo  Division.  D.  L.  &  W.  iJ.R. 

UnloadiiiK   a    106-ft.   Kli<ler   on    tilling   trestle    (upper  view),     from    which    girder    was    skiiUUcI    to    plucc 
of  erection  700  ft.  distant   (lower   view) 

B.R.,  two  of  the  Pennsylvania  R.R.    (CiiautaiKiim  divi-  The  girders  carrying  the   iimin   tnuks  over  tlie  cross 

sion),  and  two  of  the  New  York,  Chicago  &  St.  Louis  Ry.,  lines  are  unusually  heavy,  and  in  erecting  great  care  had 

at  Hiifralo,  N.  V.    Thi.s  work  reciuired  the  elevation  of  the  to  be  exercised  to  make  certain  tliat  no  delay  to  trallic 

D.,  L.  &  VV.  tracks  and  of  the  interciiange  yard,  where  occurred  on  the  cross  lines,  where  movements  averaged 

both   pa.»«Heiigers  and   freight  are  interchanged  with  tlie  about  10  per  liour      Light  temporary  girders  were  lifted 

Nickel  Plate  and  the  Lake  Shore  railways.  by  bridge  derricks  onto  heavy  framed  bents  erect(>d  to  clear 

Raising   the    main-line   track   compelled    tiie   coiistnic-  the  outside  tracks  under  each  span.     On  the.se  ti'nii)oniry 

tion  of  a  new  bridge  over  the  BufTaio  Uiver  and  another  girders  the  permanent  girders  were  skidded  to  |iliicc  loiigi- 

ovcr  tlie  railways  mentioned  and  over  a  private  driveway  tiidinally. 


May 
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Tlu'  pcrnmiicnl  fiirdcrs  were  utiliiadiil  rioiii  curs  ttiitu 
a  tenip*)rui\v  filliiiu  l^•^llt•  near  Suiilli  St.  Iiy  iiu'ium  of 
two  loioniutivt'  craiu's,  diu'  on  nicli  end  of  I  In-  jjinlcr  (  Vi^. 
I).  Fmin  lioro  tlu'V  witi-  niii  ii|>  and  mit  on  tlic  U'ni- 
[wniry  girdi'is  tt)  placi'  ( Ki>r.  v).  Tin-  hIcoI  hcnt  for  sn|i- 
|K»rtin};  tlio  spans  liad  already  Uwu  crt'ctod. 

()ri>;inally,  Sniilli  St.  was  irosscd  on  two  sinj,'li'-tnuk 
thr»uj,'li  plati'-j;irdcr  spans.  Tlu'sc  j^irdcrs  wen'  di'sifinrd 
for  usi'  as  di'ik  spans  as  well,  and  tlicy  are  now  eni- 
plovt'd  ill  that  t-apaiily  on  tlu-  new  crossinjj  at  tliis 
stnVt, 

At  tlie  interclianire  yard  witli  llic  |»rcM-iil  liiyuiit,  (liree 
tn«'ks  eross  Sniitli  St.  at  j^rade,  and  tliese  are  rai.sed  to 
;;ive  IT)  ft.  eleanuue  al>ove  tlie  street.  The  s|)nns  earryinjj 
these  traeks  are  composed  of  throujih  ])Iate-<;irders  witli 
ii|H.'n  tl»)or.  hut  desiirned  so  tliat  a  leinforced-eoncrete  slali 
tlvKir  can  he  hiid  should  tlie  city  recpiire  it  later. 

For  the  pre.sent  the  hridires  are  carried  on  pik'  hents. 
it  iH-ini;  uncertain  whether'  the  yniil  will  he  perniaiieiitly 
maintained  at  this  location. 

The  work  is  ])roii'edinu-  under  the  direction  of  (i.  .1. 
Way.  Chief  F.ngiiieer  of  tlie  Delaware,  liackawaiina  & 
\Vt'.stern  MM.:  A.  K.  Deal,  liridire  Fnf;iiioer:  ({.  K.  Boyd, 
Division  Kiij,Mneer.  The  steelwork  is  furnished  hy  the 
.\nierieiui  Mridge  Co.  and  erected  hy  the  railway  com- 
iialiv. 


Coi^stsMBctlioini    "WoipM    oira    T'waBii 
Pealfes  T^iraKaels,  Saira  IFrairacnsco 

The  accompanyinjj  view  siiows  a  very  recent  stage  in 
the  construction  of  the  Twin  Peaks  Tunnel  in  San  Fran- 
<isco,  dcscrihed  in  Fncinkekixc  Ni:w.s,  Fob.  18,  191.5, 
p.  315.     The  work  siiown  is  j)art  of  the  500-i't.  opencut 
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Work  at  \\i>i  I'oinAi..  Twin  I'f.\k>-  'riNNKi, 

at  the  west  jMtrtal.  The  trench  here  was  excavated  to  a 
deptli  of  fi  ft.  with  fresno  scrapers  and  carried  down  to 
•rrade  with  steam  shovels.  Concrete  is  chuted  into  place 
from  a  hat«h  mixer  on  the  adjacent  bank. 

No  work  has  as  yet  been  done  in  tunnelinjj  operations, 
but  tlie  open-cut  excavation  at  both  portals  is  progressing 
sjitisfactorilv. 


Pomtoon  for  Building^  MeimpKis 

Bridge  Caissomxs 

1'iie  caissons  for  liic  picr^  of  the  new  .Meinpliin  canti- 
lever bridge  were  biiill  in  a  pontoon  ami  were  launched 
liy  s<'|mraling  (he  pontoon  into  halves  (after  Hooding  it) 
and  then  |)ulling  out  the  halves  from  under  the  caisson. 
In  order  to  carry  out  (his  procedure,  the  Tj  Ix  l(M)-ft.  pon- 
toon was  buil(  in  halves  conneeteil  along  the  longitudinal 
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Loading    Timbers 
CAISSON-LAfXCIITNG   PoNTOOX,   MEMPHIS   BRIDGE 

center  line  by  a  bolted  joint.  The  contact  surfaces  of  the 
halves  were  r<ixl2  edging  sticks;  and  %-iu.  and  %■!"• 
bolts  held  them  together.  Tar  paper  was  placed  in  the 
joint  to  make  it  tight. 

The  floorbeams  of  the  pontoon  were  12x12  timbers 
s])aced  .3  ft.  The  sides,  11  ft.  high,  were  braced  to  the 
lluorbeams  by  6x6-in.  kneebraces. 

The  accompanying  drawing,  furnished  us  through  .tlie 
courtesy  of  the  contractor  (Union  Bridge  &  Construction 
Co.,  Kansas  City,  Mo.)  and  the  Resident  Engineer  (M.  B. 
Case),  shows  in  some  detail  the  construction  of  the  pon- 
toon and  the  arrangement  of  transverse  girders  made  of 
two  r3x  12's  notched  together  as  loading  beams  to  dis- 
tril)ute  the  caisson  weight  over  the  bottom  of  the  pontoon. 

Costl   of  Asplhis^ltlac    Cosacire^e 
Masser 


The  accompanying  table  gives  an  itemized  cost  analysis 
of  a  week's  work  in  constructing  an  asphaltic  concrete 
pavement  in  Albany,  Ore.  The  work  was  done  bv  J. 
W.  Travis,  of  Seattle,  Wash.,  using  a  small  portable  mix- 
ing plant  of  the  tyi)e  shown  in  the  accompanying  illustra- 
tion. 

The  mixer  weighs,  complete,  .'52.000  lb.,  is  IS  ft.  over 
all,  20  ft.  high  when  operating  and  15  ft.  8  in.  high 
knocked  down  for  moving.  Its  total  width  is  12  ft.  8 
in.  It  is  mounted  on  a  steel  frame  with  four  heavy 
steel  wheels  and  is  designed  to  be  drawn  by  four  horses. 

The  mixing  plant  consists  of  a  large  steel  drying, 
melting  and  mixing  drum  8  ft.  in  diameter,  fitted  with 
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curved  steel  mi-xing  hlafles,  an  inclosed  elevator  and  hop- 
per, charging  ^ipout  with  valve,  discharging  spout,  and 
a  special  oil-burning  air-heating  furnace,  a  steam  engine 
for  driving  the  mechanism,  and  other  accessories. 

Tlie  drum  is  supported  upon  four  heavy  cast  chilled 
trunnion  wheels  with  steel  shafts  turning  in  babbitted 
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bearings  and  is  rotated  by  gearing  directly  connected 
with  a  vertical  steam  engine  of  40  hp.  Steam  is  sup- 
plied to  the  engine  and  the  oil-burning  furnace  by  a  port- 
able 40-hp.  boiler  of  the  locomotive  type,  which  fur- 
nishes steam  at  a  working  pressure  of  100  lb.  per  sq.in. 
Fuel  oil  is  supplied  to  the  air-drying  furnace  from  an 
oil-storage  tank  mounted  upon  the  truck. 

The  sand  or  stone  is  charged  into  the  drum,  and  a 
blast  of  hot  air  from  the  furnace  is  passed  through  the 


In  response  to  the  note  in  Exgixeerixg  News,  ^lay  6, 
under  the  above  query,  four  engineers  of  experience  agree 
that  10"  traverse  tables  would  be  far  too  bulky  to  be  of 
jiractical  use  and  volunteer  many  suggestions  from  their 
own  practice  and  experience. 

G.  B.  Zahniser,  New  Castle,  Ponn.,  expresses  prefer- 
ence for  log  tables : 

The  usual  field  notes  give  angles  to  the  nearest  minute, 
often  to  the  nearest  half-minute.  Distances  are  given  to  the 
nearest  tenth  usually,  though  often  the  notes  give  distance 
in  hundredths,  where  the  corrections  for  sag,  temperature 
and  pull  are  made  (when  will  1  md  surveyors  be  convinced 
that  measures  in  hundredths  mean  nothing  unless  these  three 
corrections  are   made?). 

I  first  used  Gauss'  five-place  log  tables  (85c.).  After  a 
while  a  minute  traverse  table  with  distances  from  1  to  100 
was  bought  ($7.50)  and  a  si.x  months'  trial  made  of  it.  Gauss' 
table,  because  of  its  small  size  and  compactness,  was  more 
convenient  and  rapid  and  resulted  in  fewer  mistakes.  It  was 
not  long  before  the  minute  traverse  table  was  discarded. 

For  such  courses  as  N  27°  31  Vo'  W  with  a  length  of  1162.73 
ft.,  for  example.  Gauss'  is  better  than  a  minute  traverse  table, 
but  not  quite  so  good  as  a  Vega  log  table,  and  if  the  work 
consists  of  many  such  courses  the  Vega  table  is  the  best. 

If  the  Gauss  table  had  the  logs  of  numbers  up  to  20,000, 
or  even  to  15,000,  instead  of  to  11,009,  I  do  not  see  how  a  better 
table  could  be  made. 

Gauss  also  gives  squares  of  numbers  to  10,000  (these  should 
go  to  15,000).  This  table  of  squares  is  most  convenient  in 
c.-ilculating  closing  courses  where  corners  are  shot  from  a 
traverse,  as  is  the  best  practice. 

The  junk  in  our  te.xtbooks  and  fieldbooks  about  traverse 
lines  parallel  to  the  courses  surveyed  needs  to  be  rouiullv 
condemned  by  all  engineering  papers.  It  is  responsible  for 
more   bad   fieldwork   than   any    other   one   thing   taught. 

A  mechanical  device  from  which  the  latitude  and  depar- 
ture could  be  read  by  inspection  was  experimented  with.  This 
device  is  weU  enough  in  some  ordinary  work,  but  of  course 
will  not  do  where  land  is  valuable.  Mechanical  calculators 
and  multipliers,  where  natural  functions  are  used,  are  prob- 
ably the  most  rapid  and  accurate  means  of  making  calcula- 
tions, but  their  cost   is   high    ($250  to   $300). 

It  has  been  my  dream  that  someone  would  make  a  me- 
chanical calculator  on  the  keyboard  of  which  you  could  first 
strike  27°  31 '4'  and  1162.73  ft.,  then  yank  the  lever  and  read 
the  result  on  the  dial.  Then,  after  making  the  necessary 
corrections    to    these    latitudes    and    departures,     you    would 


TABI.'^  SHOWING   COST  OF  CONSTRICTING   ASPHALTIC  CONCRK.TK   PAVEMENT,  ALBANY,  ORE..  WITH  SMALL  PORTABLE  MIXER 


Dat<— 1914 
Ilun                 

Aug 
Base 

31 

$49.00 
20  00 
I.S  (10 
03  30 
10, 50 
44.20 

4  00 
10  00 
32  50 

4  00 

2V1   10 
.32  2c. 
nrrete  bus 

Sept.  1 
Base 
43 
748 
8 
G2       $46.50 
141        21   .50 
9  J        17  90 
9000          .57  60 
450          13.50 
30  35 

1  4  (X) 

2  10(10 
35  00 

4  00 

210  35 

32  8()c. 

e  and  1 1-in.  top. 

Sept.  2 

Top 

39 

1308 

8 

15       $9.75 

20       .39  00 

39       70-20 

17700     100  ,56 

400        12  (M) 

3S  25 

1  4.00 

2  10  (K) 
39  00 

4  (to 

332  7C 
25  44r 
Topektt  spiTifirati 

Sep 

Top 

33 

1142 

6} 

14J 

22 

33 

16320 

250 

J 
2 

.ns      To 

.  3 

$12.50 

33.00 

.59  40 

97  92 

7, 50 

41  35 
2  .50 

10  00 

42  00 
4  00 

310   17 
27   10c 
al  nunilH- 

.Sipt 
Top 
50 
1438 
8 
223 
321 
50 
21600 
400 

J 
2 

r  of  men 

.  4                      S«-pt.  5 
Top 
46 
1316 
SI 
$1S  00              20}  $26  00 
.50  (H)              30i     40  (X) 
90  00              40       .S2  80 
129  CO       21120      126  72 
12  00            400        12  00 
37  S5                        42.85 
2  OO 

10  00                2       10  00 

42  00                         42  00 

4  00                           4  00 

395  45                      392  37 
•20  .SOe.                      29  80e. 
eniploye<l  at  plant  9. 

Totals 
Base         Top 

46 

89            16S 

No.  sq  yd 

Mr  worki  .1 

800 

8 

1548         5204 

Gravel,  eu.yd 

Fine  sand,  cu.y<l. 

Coarse  sand,  fu.yd. 

Asphalt,  lb 

0.-.! 

10.5G0 
350 

Labor,  plant 

'.'.'.'.'.                1 

2 

Coal                           

502  51    14.30  75 

Cost  sq.yd 

Pavi'niiiit  consists  of  SJ-ii 

1.  bituminous  ec 

32  46c.    27  49c. 

drum,  wliiih  in  revolving  caii.<cs  the  .suul  to  Ik-  ca.s- 
(•)i<lf<l  tbroii;,'li  the  hot  air  until  tlic  moisture  is  driven 
oir.  .\.<pbalt  is  tlicn  charged  into  the  nii.xiiig  drum  from 
an  auxiliary  stcaiii-jacketcd  measuring  tank  liaving  a 
cnpacitv  siiHicicnt  for  an  entire  Imtcli.  A  part  of  the 
I  (|uipinciit  is  a  portable  melting  kettle  having  a  capacity 
i)f  !K)0  u'al.  'I'Ih'  time  ic(|uiied  for  mixing  is  about 
I.")  mill.  'I'lic  only  manual  laiior  re(iiiire(l  is  in  meas- 
uring the  miilrrials  and  dumping  tliem  into  the  elevator. 
'I'lie'(>iit(it  lias  a  capacity  ol"  HOO  s(i.yd.  of  'i-'\n.  asplialtic 
mivtiirc  in  ii  day. 

The  type  «f  mixer  described  is  made  by  the  I'^iiiitalilc 
Asphalt  Maiiitfiiaiice  Co.,  Kansas  (lity,  Mo. 


strike  them  off  on  the  same  or  another  keyboard,  yank  the 
lever  and  read  the  area.  The  first  part  of  this  dream  Is  well 
wUhin  the  range  of  what  Ls  being  done  now,  but  the  last  part 
takeH  us  back  to  Habliage  and  his  plai\». 

My  practice  now  Is  to  u.><e  Gauss  and  X'ega  tables,  anil  thi.s 
as  far  an  known  Is  the  practice  all  through  western  Tennsyl- 
vunla  and   eastern   Ohio. 

Kriiest  McGiilloiigli.  ('Iiicago.  111.,  gives  the  names  of 
three  published  tiaver.<e  tables:  lloileau's,  containing 
tables  computed  to  1'  of  angle,  price  $5;  Lewis  &  Caiint's 
tallies,  compnted  to  1'  of  angle,  price  $2.  The  distances 
in  linlh  arc  ciiricd  out  only  to  10.  .so.  as  he  states,  tun- 
>idcrable  adiling  and  shifting  of  the  d(>cimal  point  is  in- 
volved.    The  third  table  is  H.  Ii.  (iurden's,  computed  to 
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V  of  niif^lo  niid  willi  ili.-taiifun  from  I  to  100,  prite  $T..'»0. 

This  is  prulmlily  tin-  siuiie  one  referred  to  by  Mr.  ZuliniHcr. 

Mr.  Mi'Culloiif;li  writes: 

X  know  a  Krriit  iiiuny  oniclnpem  and  surveyori  who  ua« 
the  Kbove-ni<-ii(loncil  tul>l<-n,  tho  l.t>wl*  &  Cuunt  liook  Ik-Imk 
a  hnnily  hIx*  for  tlio  tlrlil  unil  the  (lunlrn  book  belntc  butliT 
for  thv  olllci-,  tlu<  lutKt'H  iiiPUHurlnK    tUxH   In. 

W.  Newlm)U>jli.  Di'tntit.  Midi.,  coiLsiders  Ourden's 
tables  so  bulky  tluit  for  tlie  most  e.xpeditious  work  two 
jiorsons  arc  n-quin-d  to  calculate  a  traverse,  one  at  the 
notes  and  one  to  handle  the  tables.  For  this  reason  he 
thinks  Boileau's  or  l.i«>wi8  &  Caunt's  is  better,  as  one 
ninn  can  do  both  o]>erations.     lie  writes: 

I  huvp  found  thnt.  uslnx  Kollciiu  to  calculate  and  Lewis  & 
Cnunt  for  the  second  or  check  cnlciiliitlon,  about  the  Maine  time 
la  con.Munied  a.**  workInK  the  traverse  by  lOKarlthinn  once.  In 
my  oUlce  we  have  worked  out  travernea  of  over  600  courses 
and  In  these  find  the  time  saved  by  traverse  tables  Is  consid- 
erable. 

In  the  fleldwork  of  certain  kinds  of  surveys,  such  as  rail- 
road and  canal  preliminaries,  many  of  the  courses  can  be 
made  to  read  to  the  nearest  IS',  and  by  this  means  calculation 
can  be  shortened  a  Kreat  deal  by  usln^  tables. 

In  surveys  for  mineral  claims,  Hoileau  Is  valuable  and 
rapid  for  solving;  triangles  where  two  sides  and  the  included 
anicles  are  Riven,  usinx  the  method  of  sines  (latitude  and 
departure)   instead  of  the  ordinary  one  of  tangents. 

E.  B.  Harder,  Oxford,  Conn.,  considers  that  a  traverse 
table  to  show  any  advantajre  over  a  table  of  sines  must 
jfive  the  latitudes  and  departures  not  merely  for  a  distance 
1  but  at  lea>t  for  distances  from  1  to  100,  which  would 
make  a  10"  table  too  bulky  to  Ije  manipulated.    He  writes  : 

I  use  a  traverse  table  of  ancient  origin  in  Flint's  "Survey- 
ing," published  in  1S37.  This  gives  latitude  and  departure  for 
each  ^°  and  for  distance.s  from  1  to  100;  with  two  places  of 
decimals  the  tables  occupy  90  pages,  6x3  H  in.  To  make  a  10" 
table,  assuming  that  by  the  use  of  a  larger  page  and  smaller 
type  the  matter  on  each  page  can  be  doubled,  would  require 
40SD  pages. 

The  table  I  use  can,  by  mental  interpolation,  be  made  to 
give  results  accurate  to  the  nearest  tenth,  when  courses  are 
given  to  1'  and  distances  (of  less  than  2000  ft.)  to  the  nearest 
0.1  ft. 


L^nd    Cl«kSsificatioB:&   Suarve^^s   of 
Irrigable  Tracts 

By  Kenneth  A.  Heron* 

One  of  the  first  steps  in  colonizing  irrigated  lands 
is  a  survey  to  determine  the  irrigable  and  the  nonirrig- 
able  acreage  in  each  unit  or  lot  offered  for  settlement. 
The  40-acre  subdivision  is  the  usual  unit,  and  a  land- 
classification  survey  is  made  to  determine  the  classes  of 
land  in  each  unit  and  the  amount  of  each  class.  Upon 
the  figures  thus  obtained  the  selling  pric-e  of  the  .subdi- 
vision is  determined.  Where  the  acreage  involved  is 
large,  a  quick  and  economical  method  of  surveying  must 
be  used. 

Method  of  Survey 

The  following  method  was  developed  by  the  writer  in 
cla.-vsifyinir  the  lands  of  a  large  irrigation  project  in  Colo- 
rado, and  was  later  gnccessfully  applied  to  the  cla.s.sifica- 
tion  of  a  lG0,000-acre  project  in  northern  Montana: 

A  complete  chained  traverse  of  each  section  of  land 
was  made.  Preliminary  work  cfjnsisted  in  staking  out 
all  pond-s  seep,  alkali,  rock  or  other  waste  land  in  the 
section  and  the  running  of  lateral  lines  from  saddle 
points  around  hills  or  knolls  to  determine  all  land  to4j 

■IrriKatioa  Engineer,  Modesto,  Calif. 


high  to  irrigate  economically.  The  latter  is  gaged  by 
the  value  of  the  land  and  in  different  localities  in  taken 
as  the  saddle  point,  or  so  many  feet  or  incheH  above  the 
siiddle  point,  based  on  the  fanner's  filling  in  low  places. 
The  limits,  or  edges,  of  the  various  other  classeH  of 
land  are  matters  of  judgineiii.  The  remainder  of  the 
fieldwork  (^oiisi.sted  of  a  stadia  survey  to  locate  these 
areas.  Triangnlation  points  were  establislu^d  in  the  sec- 
tion from  known  corners  or  points  on  the  traverse  survey, 
and  from  the  triangnlation  ]>oiiits  stadia  shots  were 
taken  to  all  stakes  on  the  edges  of  waste,  high  or  other 
areas.  As  many  triangnlation  points  were  set  as  were 
necessary  to  locate;  each  area  and  to  keej»  the  length  of 
sights  within  «00  ft.  A  continuous  stadia  traverse 
through  the  section  was  made  at  times  and  all  small 
areas  thus  "j)icked  up."  A  complete  sketch  of  the  sec- 
tion, showing  all  canals,  laterals,  high,  waste  or  otlur 
spots,  ac  coMi|miiie(l  the  field  notes. 

Office-Wobk 

The  office-work  consisted  of  plotting  to  a  scale  of  200 
ft.  to  the  inch,  the  .section  traverse,  and  subdividing  the 
section  in  the  same  manner  in  which  it  would  have  been 
done  in  the  field.  The  subdivision  was  carried  to  40- 
acre  tracts.  The  notes  were  then  plotted  and  checked, 
and  the  areas  of  the  various  classes  of  lands  in  each 
40-acre  tract  were  taken  off  with  a  planimeter. 

Cost  of  the  Work 

An  assistant  engineer,  with  a  transitman  and  three  rod- 
men  and  chainmen,  will  classify  in  this  manner  about 
8000  acres  of  land  in  one  month  under  ordinary  condi- 
tions. The  necessary  office  work,  plotting,  computing, 
scaling,  checking,  etc.,  will  require  almost  the  entire 
time  of  two  draftsmen.  The  time  of  the.«e  men  with 
necessary  supplies  and  supervision  will  make  the  cost  of 
the  work  total  about  10c.  per  acre,  which  is  a  very  rea- 
sonable sum  for  a  survey  of  this  nature.  Where  the 
plan  of  actually  setting  the  40-acre  tract  corners  in  the 
field  was  followed,  the  cost  ran  as  high  as  40c.  per  acre. 


Buildisiig  thie  MnasKingtim  River 

Sai^d-Braced  Pile  Pier 

Having  been  superintendent  for  the  contractors,  I  can 
offer  a  correction  of  the  statement  appearing  in  your  issue 
of  May  6,  191.^,  p.  890,  regarding  the  construction  of  a 
temporary  pier  for  the  Muskingum  River  bridge  of  the 
Pennsylvania  Lines  near  Coshocton,  Ohio. 

The  box  was  built  on  ways  ashore,  launched,  located, 
and  sunk  into  the  river  Ixjttom  an  average  distance  of 
3  ft.  This  was  accomplished  chiefly  by  dredging  inside. 
The  cro.ss-bracing  and  a  top  course  of  timber  (not  in- 
dicated in  the  figure)  having  l>een  blocked  up  for  the  pur- 
pose, a  platform  of  heavy  timber  laid  across  the  top  pro- 
vided support  for  58-ft.  driver  leads  and  engine.  A  Xo.  1 
Vulcan  hammer  then  drove  the  piles  into  hard  ground  an 
average  jienetration  of  14  ft.  The  box  was  then  filled 
and  capped  as  described. 

It  would  have  been  difficult,  if  not  impossible,  to  work 
the  box  down,  with  its  cross-braces,  among  the  piles,  if 
the  reverse  procedure  had  been  followed. — Reginald 
Jacksox,  East  St.  Louis,  111. 
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An  automatie  dumping  car  which  rlunips  on  being  run 
from  an  inclined  to  a  level  track  and  which  is  designed 
primarily  for  use  at  garbage-disposal  plants  is  shown  by 
the  drawing  below.  The  car  is  in  use  at  the  refuse 
incinerator  of  Palo  Alto,  Calif.,  which  was  described  in 


(<//^^ 


Refuse  Dump  Car  Used  at  Palo  Alto,  Calif. 

Engineering  News  of  Mar.  4,  1915,  p.  4:5"^.  Draw- 
ings of  the  car  were  not  available  at  tiiat  time.  The 
car  is  described  as  follows: 

An  electrically  operated  car  receives  the  refuse  from  the 
coUectinK  wasons,  runs  up  an  inclined  tracK  and,  as  it  reaches 
the  levfl,  automatically  dumps  its  contents  onto  the  charsintt 
floor.  The  body  of  the  car  is  7  ft.  9  in.  by  S  ft.  2  in.  in  plan 
and  has  an  average  heiprht  of  4  ft.  10  in.  The  body  is  made 
from  No.  S  steel  and  is  riveted  to  a  steel  frame  composed  ol 
angles  and  gusset  plates.  At  th<>  rear  end  of  the  car  are  two 
sets  of  wheels,  one  16  in.  and  the  other  30  in.  in  diameter.  As 
the  car  Is  pulled  up  the  inclined  track  by  an  18-hp.  motor. 
It  runs  on  the  smaller  wheels.  When  it  reachrs  the  curve 
at  the  top  the  30-in.  wheels  enK.-iKe  a  second  set  of  rails  which 
elevates  the  rear  end  of  the  car  and  causes  it  to  dump  by 
gravity.  A  set  of  12-ln.  sheaves  attached  to  the  rear  axle  of 
the  car  enKapres  a  counterweight  when  Kolnjr  over  the  curve. 
When  the  car  dumps,  this  counterweiKht  pulls  the  car  back 
over   the   curve,   after   which    it   descends   by   Kravity. 

The  car  was  designed  and  built  l)y  tiie  Universal  Kngi- 
ncering  Co.,  of  which  N'eil  McKay,  ."{'^o  Maikct  St.,  San 
Franci.-<co,  is  Chief  Kngiiicei-. 


NOTES 


Wofid  llorrm  In  llnliriiv  lliiibor — In  excavating  for  the 
new  I'ler  2  of  tlie  IiilercoloMla  I  KaMway  at  Halifax.  N.  .S.. 
II,  nunilier  of  old  pile  slumps  were  found.  These  stumps 
wcrp  the  remains  of  plies  which  had  been  eaten  throu>{h  by 
llmnoria  below  low-water  level.  It  waB  found  that  un- 
ereoHoteil  Ijinbet  wan  eaten  from  extreme  low  water  down 
to  the  mild  level  even  when  that  was  110  ft.  below.  Several 
erensoted  harrl-plrie  piles  that  hiiil  been  Ici  the  water  nbuul 
fdur  yenrp  were  fouriil  to  have  been  iiltacUed  lo  a  doplh 
of  about  >,(j  in.  No  slKas  of  the  teredo  were  fouriil;  apparently, 
:ill    of    ehe    brirlPK'    In    this    harbor    Is    ronniied    In    llmnoria. 


A  Pipe  Chute  for  Conveying  Hot  Rivet.s  from  forge  to 
riveter  is  beinfr  successfully  used  in  the  erection  of  the  third- 
track  girders  for  the  Ninth  Ave.  elevated  railway  in  New 
York  City.  Instead  of  tossing  the  red-hot  rivets  to  the 
riveters,  the  forge  man  drops  them  into  the  near-by  mouth 
of  a  2V2-in.  wrought-iron  pipe  which  leads  directly  to  a 
bucket  alongside  of  the  riveter  on  a  staging  some  feet  below 
the  forge  platform.  Various  pipe  lengths  are  on  hand  so 
that  the  chute  can  be  shifted  to  meet  the  distance,  as  well  as 
the  direction,  of  the  riveter  from  the  forge.  Tossing  the  rivets 
would  be  difficult  on  account  of  the  inaccessibility  of  the 
riveting  stage  and  dangerous  inasmuch  as  the  work  is  going 
on  over  a  traveled  street. 

Ant-Proof  Frame  Roildiniirs  at  Darlen — Ant-proof  frame 
buildings  are  very  desirable  on  the  Canal  Zone  on  account 
of  the  great  activity  of  wood-boring  ants.  How  these  pests 
are  circumvented  in  some  instances  is  illustrated  by  the 
manner  of  supporting  the  frame  buildings  of  the  Darien 
Radio  Station.  These  buildings  consist  of  the  operators" 
barracks,  quarters  for  the  officer  in  charge  and  quarters  for 
the  chief  electrician.  The  buildings  are  supported  on  short 
posts  which  rest  upon  small  individual  concrete  footings, 
into  each  of  which  is  built  a  gutter  1%  in.  deep  by  2  in. 
widei.  These  gutters  are  kept  filled  with  the  standard 
larvacide  used  by  the  sanitary  department  of  the  Panama 
Canal,  and  it  is  stated  that  no  ants  have  been  observed  in 
the  houses  since  the  cups  were  filled.  The  ant  cups  on  the 
outer  footings  are  roofed  by  a  small  concrete  projection  to 
keep  out  the  heavy  rains.  Similar  cups  are  installed  on  all 
water,  electric  and  soil  piping,  and  on  electric  wires  leading 
into   the   buildings. 

ObHervations  on  Polaris  in  Daytime — In  connection  with 
the  article  on  "Azimuth  Observations  on  Polaris  by  Daylight," 
by  Robert  V.  R.  Reynolds,  in  "Kngineering  News,"  Apr.  22,  p. 
779,  the  following  extract  from  a  letter  by  N.  Spofford,  Haver- 
hill, Mass.,  in  "Engineering  News,"  Jan.  22,  ISS",  is  of  interest. 
Mr.  Spofford  wrote:  "I  have  been  engaged  during  a  portion 
of  the  past  season  in  the  work  of  running  a  part  of  the  Massa- 
chusetts and  New  Hampshire  boundary  line,  opposite  the 
Merrimac  River,  made  up  of  a  series  of  broken  lines  varying 
in  length  from  1  to  4  mi.  To  check  angles  taken  at  the  in- 
tersection of  the  several  courses,  I  have  recently  reviewed  the 
distance  passed  over  and  determined  the  true  bearing  of  each 
course,  from  observations  on  Polaris  at  elongation,  commenc- 
ing in  October  when  the  star  was  in  this  position  about  5  p.m. 
and  continuing  it  from  day  to  day  until  Nov.  24,  at  which 
time  I  saw  Polaris  distinctly  at  1 :35  p.m.  through  the  telescope 
of  an  ordinary  engineer's  transit  instrument,  manufactured 
by  Buff  &  Berger,  of  Boston,  which  had  an  erecting  eyepiece, 
magnifying  to  25  diameters." 

Shallon'  Cnttinji  tvitli  a  Steam  Sliovel  —  Macadamized 
gravel  was  recently  cut  from  al)out  20  blocks  of  street  in  San 
Antonio,  Tex.,  by  a  14-B  Bucyrus  revolving  steam  shovel 
e(iuipped  with  a  %-yd.  dipper.  The  cutting  averaged  about 
7  in.  in  depth,  and  the  shovel  loaded  over  200  (maximum  of 
2r>0)  1-yd.  wagons  per  day  of  eight  hours.  This  meant 
progress  of  about  one  block  per  day.  From  four  to  six 
wagons  weie  used,  the  average  haul  being  four  blocks.  The 
street  v/as  3S  ft.  wide  and  devoid  of  street-car  tracks.  The 
grading  was  done  in  one  cut  of  34-ft.  width.  The  2  ft.  on 
each  side  was  excavated  with  a  fresno,  using  one  team  and 
one  man.  The  fresno  led  the  way,  throwing  the  material 
toward  the  center  of  the  street  In  the  pr.th  of  the  approach- 
ing shovel.  This  method  allowed  the  curbers  to  work  along 
on  botli  sides  of  the  street  immediately  behind  the  shovel. 
The  cu.'beis  were  followed  by  the  steam  roller,  which  pre- 
pared Ihe  street  for  the  paving  gang.  According  to  "The 
Kxcava:lng  Kngineer"  for  May,  the  operating  cost  per  day  for 
excavating  and  hauling,  not  Including  overhead  and  repairs, 
amounted  to  about  $4S. 

Savlnie  $.sonfl  on  n  .Strert-Reiiavlnir  J»l> — By  utilizing  a 
worn-out  brick  pavement  in  Kranklln.  I'enn.,  as  the  founda- 
tion for  a  new  pavement,  SOOO  sq.yd.  of  new  brick  surface 
was  laiil  by  municipal  day  labor  at  a  cost  of  $1  per  sq.yd., 
or  a  total  of  $,S000,  as  against  a  bid  of  $  Ml. 000  for  taking  up 
the  old  iiavement  and  relaying  the  new  on  a  concrete  base. 
Coiulltlons  wiTe  such  that  the  method  of  repaving  adopted 
was  jiartlcularly  applicable.  The  curbing  was  10  In.  higher 
than  the  old  iiavement  and  the  street  hud  sufficient  grade 
to  Insure  ample  drainage.  The  day-labor  scheme  was 
ailople<l  because  of  the  large  number  of  local  men  out  of 
employment  and  because  the  city  could  buy  vltrltled  shale 
paving  brick  lo  as  good  advantage  as  a  contractor.  The 
new  brick  wer'>  laiil  on  a  I -In.  sand  cushion  on  top  of  the 
old  pavement,  after  the  largeHt  holes  and  ilepresslons  had 
been  leveled  off  with  concrete.  After  rolling  the  brick  were 
grouted   tv.  Ice  with   I  ;  3  grout.— M.   10.  Ctrlfren,   Kranklln,   I'.iin. 
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Fair  Dealing   between  Contrac- 
tors an(d  Sunlbcoimtractors 

'I'lu'  Mii.-tiM-  liiiilcliTs  AsMuialion  of  Mostdii,  in  its 
moiillily  IcatK-t,  calls  allcntion  to  llu>  iiijiistico  wliicli 
bidders  on  subrontrnots  sonu'tinios  sulFcr  at  tlio  liniids  of 
till'  jjonoral  contractor.  Tlic  latter  may  ()l)t«iii  from  suh- 
(tintnutors  bids  for  certain  portions  of  tlic  work  and 
then,  with  tiiis  information,  apjjcar  as  a  bidder  in  com- 
petition with  the  subcontractors.  To  op])osc  this  unfair 
practice  the  Association  many  years  ajjo  adopted  in  its 
code  of  practice  the  following,'  clause: 

A  inliiolpal  contractor,  when  niiikiiiK  uji  his  estimate.  Is 
not  entitled  to  reoolve  bids  from  sul)contractors  If  he  Is  at 
the  same  time  maklntr  himself  their  competitor  by  fl^urinK 
il\elr  portion  of  the  contemplated  work.  It  is  letritimate  for 
.1  principal  contractor  to  flvrure  all  jiortions  of  work,  depending 
upon  no  one  for  what  are  usually  known  as  sub-estimates, 
but  it  is  not  letritimate  for  him  to  receive  bids  from  others 
for  sub-work  and  then  flirure  those  portions  in  competition 
with  such  sub-bidder.«. 

An  excellent  plan  for  preventinjx  unfair  dealinjr  of  this 
sort,  and  at  the  same  time  insuring  that  the  subcontractor 
will  be  acceptable,  is  for  the  architect  or  engineer  to 
receive  and  award  bids  for  those  portions  of  the  work 
which  are  to  be  subcontracted,  and  then  invite  bids  for 
the  general  contracts,  notifying  bidders  what  subcontracts 
are  to  be  included,  and  at  what  jjrices,  in  makin<r  up  their 
bids. 

Careless   Ksttiffim^tliaira^  nira  BadldlsEag 
oim  Coia<trsvctls 

Contractors  at  this  time  arc  uiuisuaiiy  anxious  for 
work,  as  is  evidenced  l)y  the  very  low  prices  which  arc 
lieing  bid  on  construction  work.  Few  contractors,  how- 
ever, even  to  keep  their  organizations  intact,  bid  on  a  job 
with  the  expectation  of  losing  money;  but  the  gambling 
clement  is  such  a  largo  part  of  the  contracting  game  that 
many  contractors  are  willing  to  bid  low  for  the  sake  of 
getting  a  contract,  and  trust  to  luck — or  something  worse 
— to  get  them  out  with  a  profit. 

A  low  bid  made  as  the  result  of  close  estimating  and 
assurances  of  low  prices  for  lalmr  and  materials  is  of 
course  legitimate;  but,  not  infrequently,  low  bids  are 
the  result  of  carelessness  in  estimating.  An  instance  of 
the  latter  occurred  recently  at  Columbus,  Ohio.  On 
May  5  the  following  bids  were  returned  for  a  county 
I'ridge  over  Alum  Creek:  $116,764,  $114,247.  $10:}.- 
!io3,  $103,460,  $10->,758,  $93,776,  $7.5.404. 

When  the  bids  were  made  public  and  the  low  bidder 
<aw  what  his  competitors  thought  of  the  job,  he  demon- 
strated his  business  ability  by  obtaining  the  return  of 
his  check  and  "getting  out  from  under."  At  consider- 
able trouble  to  all  concerned  and  financial  loss  to  the  con- 
tractors who  bid,  the  contract  will  be  readvertised. 

We  noted  in  our  issue  of  Apr.  8  the  contract  let  for 
a  double-track  railway  bridge  over  the  Susquehanna 
Bivcr  at  IIarrisl)urg,  I'enn.,  on  whicli  tlie  lowest  bid  was 


$'.'7o.-J!)n  aixl  the  InglieMt,  $6.{;{,6')0.  Tt  would  seem 
hardly  possible  for  such  a  wide  dilfcrciue  as  thiH  to  occur 
iinloHH  the  estimate  is  carelessly  prepared  or  the  work  is 
laki'ii  on  a  pure  gamblr-. 

Among  the  bidders  on  I  he  Siis(|uchanna  bridge  just 
mentioned  was  one  who  a  few  years  a'.ro  bid  on  a  con- 
crete building — a  class  of  work  foreign  to  his  previous 
experience.  I  lis  bid  was  the  lowest  and  he  got  the  job. 
15y  the  liin(!  the  walls  were  up  about  all  the  money  esti- 
mated as  the  entire  cost  of  the  building  had  been  spent. 
.\  review  of  the  estimate  revealed  that  the  roof  had  been 
forgotten. 

:*; 
Ranlwag''  Valuasi^aoira 

One  of  the  most  difficult  tasks  in  connection  witii  the 
railway  valuation  work  now  in  progress  is  the  unearthing 
of  information  regarding  expensive  difficulties  encoun- 
tered during  construction  or  in  after  operation,  of  which 
there  is  no  present  evidence  to  any  one  inspecting  the 
line.  It  is  an  open  question,  of  course,  how  much  of 
these  expenses  will  finally  be  allowed  in  computing  the 
"replacement  cost" ;  but  the  instructions  to  the  valuation 
engineers  are  to  ascertain  these  facts  of  past  history  so  far 
as  possible. 

We  have  before  pointed  out  in  these  columns  that  on 
many  of  the  older  lines  of  railway  it  will  be  impossible  to 
obtain  this  information  in  anything  like  complete  shape. 
It  is  of  interest,  however,  to  notice  the  endeavors  that  arc 
being  made  to  secure  it.  The  receivers  of  the  Cincinnati. 
Hamilton  &  Dayton  Railway  Co.  have  just  had  printed  a 
large  poster  headed,  "Information  Desired  for  Federal 
Valuation."    Wc  quote  from  the  poster  as  follows: 

The  Government  engineers  will  go  over  the  railroad  and 
measure  and  inventory  the  property.  There  are  many  item.s 
of  property  and  elements  of  cost  that  will  be  overlooked  be- 
cause they  are  not  visible  or  are  forgotten  or  unknown.  The 
railway  company  will  have  a  representative  with  the  Govern- 
ment party  who  will  endeavor  to  point  out  all  these  hidden 
items.  Information  is  re<iuested  from  officers  and  employees 
having  a  personal  recollection  of  conditions  attendant  upon 
the  construction,  improvement  or  operation  of  the  property. 

Then  follows  a  list  of  02  different  items  of  work  likely 
to  be  overlooked  in  a  surface  inspection  of  the  line.  All 
of  these  items  involved  expense  to  the  railway,  and,  as- 
suming that  they  were  a  necessary  part  of  the  work  of 
construction  and  that  the  work  was  done  with  reasonable 
skill  and  economy,  they  are  as  legitimate  a  part  of  the  le- 
placement  cost  as  are  the  cubic  yards  of  earth  in  a  fill, 
or  the  pounds  of  steel  in  a  bridge,  or  the  work  in  any  other 
portion  of  the  completed  railway  that  can  be  readily  seen 
and  measured. 

It  is,  of  course,  an  open  question  as  to  whether  items 
of  cost  which  have  become  obsolescent  should  not  be  re- 
moved from  the  valuation,  and  the  capitalization  be  re- 
duced correspondingly.  For  example,  in  the  original 
construction  of  railways  built  forty  years  or  more  ago,  the 
rock  cuts  and  rock  tunnels  were  made  with  hand  drills  and 
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black  powder  at  enormous  expense.  This  cost  ought  not 
to  be  a  perpetual  burden  upon  the  propertj*  nor  upon  the 
public  which  makes  use  of  the  road,  but  should  eventual- 
ly be  reduced  to  the  amount  at  which  the  same  work  could 
be  accomplished  with  modern  drills  and  explosives. 

It  is  fair  to  say  that  in  this  respect  the  railway  com- 
panies of  the  United  States  have  been  more  conservative 
than  those  of  Great  Britain.  A  large  proportion  of  Amer- 
ican railways  expend  annually  a  considerable  part  of  their 
earnings  in  improvements  and  betterments.  In  Great 
Britain  all  such  work  has  been  charged  to  capital  account, 
practically  regardless  of  the  obsolescence  that  has  taken 
place.  This  is  one  reason  why  the  railways  of  Great  Brit- 
ain have  a  capitalization  per  mile  far  in  excess  of  those 
of  any  other  country. 

Graip]bage=>lR.edl^ctio!ni  Plasats 

The  city  of  Columbus,  Ohio,  which  has  for  414  years 
owned  and  operated  its  garbage-reduction  plant,  finds 
that  the  revenue  from  the  operation  pays  the  entire  operat- 
ing expenses  and  fixed  charges  on  the  plant,  including  in- 
terest and  depreciation.  Detailed  figures  showing  the  re- 
sults obtained  at  the  Columbus  plant  in  the  years  1913 
and  1914  are  given  in  an  article  elsewhere  in  this  issue, 
compiled  from  the  annual  report  of  T.  D.  Banks,  Super- 
intendent. 

Last  year  21,600  tons  of  garbage  was  treated  at  an  av- 
erage cost  per  ton  of  $1.86,  and  the  sale  of  the  grease, 
tankage,  etc.,  obtained  from  the  garbage  yielded  a  rev- 
enue of  $3,085  per  ton.  The  net  earnings  were  $26,500. 
To  obtain  accurate  figures  for  depreciation,  the  life  of 
each  building  and  machine  in  the  plant  was  appraised  and 
an  estimate  of  its  probable  life  was  made.  As  the  plant 
has  now  been  in  operation  for  414  years,  it  was  possible 
to  make  an  estimate  of  the  probable  life  with  a  good  degree 
of  accuracy.  By  this  appraisal  the  annual  charge  for  de- 
preciation was  fixed  at  $11,800,  or  about  5%  of  the  total 
valuation  of  the  plant,  $184,000.  The  annual  charge 
for  interest  on  the  4  per  cent.  l)onds  issued  to  build  the 
plant  is  $9475,  making  a  total  interest  and  depreciation 
charge  of  $21,275.  Thus,  the  plant  returned  a  revenue 
to  the  city  of  a  little  over  $5000  after  paying  all  fixed 
charges.  It  should  be  understood  that  these  figures  cover 
the  cost  of  disposal  alone  and  do  not  include  the  cost  of 
collecting  the  garbage,  which  obviously  nmst  be  done 
anyway,  whatever  process  is  adopted  for  disposal. 

It  is  of  interest  to  note  that  the  figures  for  net  earn- 
ings per  ton  of  garbage  at  the  Columbus  plant  are  very 
close  to  those  obtained  at  the  Cleveland  municipal  gar- 
bage-reduction plant,  the  results  of  which  were  reported 
in  our  issue  of  .Mar.  18.  The  Cleveland  plant,  of  course, 
is  a  much  larger  affair.  It  deals  with  tlie  garbage  of  a 
city  of  700,000,  while  the  population  of  Columbus  is  about 
200,000.  The  Cleveland  plant  last  year  handled  65,730 
tons  of  garbage,  the  Columbus  pinnt  21,630.  The  former 
was  ojierated  at  a  cost  of  $2.5  I  per  ton  of  garbage  handled, 
the  latter  at  a  co.st  of  $1.86.  The  gross  earnings  per 
ton  of  garbage  were  $3.49  in  Cleveland  and  $3.08  in  Co- 
lumbus. A  considerable  part  of  the  larger  revenue  per 
ton  of  garbage  in  Cleveland  appears  to  he  due  to  the 
higher  percentage  of  grease  in  the  garbage  in  that  city, 
whii'li  is  what  would  naturally  be  expected  from  a  city 
having  a  muih  larger  |)rop()rtion  of  wcaltliv  and  well-to-do 


in  its  population.  The  Cleveland  plant  was  originally 
built  by  a  company  and  was  later  bought  and  improved 
by  the  municipality.  In  Columbus  the  city  built  the  plant 
from  designs  made  by  I.  S.  Osborn  as  engineer. 

Garbage-reduction  plants  owned  by  private  companies 
and  operated  under  contract  with  cities  have  been  in  use 
in  the  United  States  for  a  long  time,  but  nearly  all  such 
plants  have  operated  under  a  severe  handicap  of  uncer- 
tainty as  to  renewal  of  contracts  and  a  consequent  ten- 
dency to  permit  the  plant  to  deteriorate  when  the  con- 
tract neared  its  expiration. 

Municipal  ownership  and  operation  of  garbage-reduc- 
tion plants  might  almost  be  termed  an  Ohio  idea.  For 
several  years  Cleveland  and  Columbus  had  the  only  other 
city-owned  reduction  plants  and  at  present  Akron  has 
one  about  completed  and  Dayton  has  one  under  way. 
Early  in  1914  Chicago  took  over  the  privately  owned  re- 
duction works  and  has  since  been  extending  them.  Late 
in  1914,  Schenectady  put  in  operation  the  municipally 
ownied  plant  described  in  our  issue  of  Apr.  29,  1915.  De- 
troit has  made  plans  and  received  bids  for  reduction 
works. 

A  great  handicap  to  the  adoption  of  municipal  owner- 
ship for  garbage  plants  hitherto  has  been  the  lack  of  ac- 
curate and  reliable  data  upon  such  plants,  those  owned 
by  private  companies  naturally  permitting  no  publicity 
concerning  their  operation.  Both  the  Cleveland  and  Co- 
lumbus plants,  however,  have  afforded  data  for  a  number 
of  years  past  which  are  of  great  interest  and  value  to 
all  engineers,  contractors  and  city  officials  concerned  with 
garbage  disposal.  It  is  sincerely  to  be  hoped  that  equally 
full  and  useful  records  will  be  kept  by  the  other  city- 
owned  plants. 

:*• 

A  He^^  Eieavs^  Rail  SectaoEa 

Ac  the  meeting  of  the  New  York  Kailway  Club  on  Fri- 
day, ^lay  21,  Gustav  Lindenthal  presented  a  paper  entitled 
"The  Qualities  of  a  Good  Steel  Kail,"  in  which  he  offered 
for  criticism  and  discussion  a  new  type  of  rail  section. 
We  say  a  new  type,  but  liasten  to  add  that  this  section 
may  from  one  point  of  view  be  considered  a  revival  of  the 
old  bridge,  or  inverted  L^,  .section  of  rail,  originated  by 
the  famous  English  engineer  Brunei,  and  used  for  many 
years  on  tlie  Great  Western  Ry.  of  England  in  connection 
with  a  system  of  longitudinals  instead  of  cross-ties.  We 
believe  that  the  same  type  of  rail  was  used  about  1840 
on  a  considerable  mileage  of  the  old  Western  Ry.  of 
-Massachusetts. 

This  early  use  of  the  U-rail  really  antedated  the  T-rail. 
In  England  at  that  time  the  double-headed  rail  had  super- 
.^eded  the  strap  rail,  but  the  former  required  the  use  of 
chairs.  Brunei  desired  a  rail  that  could  be  laid  directly 
on  the  timber  longitudinals  and  so  developed  the  U-rail. 

Of  course,  all  this  was  in  the  days  of  light  wrought-iron 
rails  and  light  traffic,  in  the  infancy  of  railway  develop- 
ment. The  reasons  that  have  caused  the  U-rail  to  be 
brought  forward  by  so  high  an  authority  as  Mr.  Linden- 
thai  have  to  do  with  matters  that  were  unknown  and  un- 
dreamed of  in  connection  with  the  little  old  wrought-iron 
l^-raiis  of  seventy-five  years  ago. 

Under  modern  heavy  wheel  loads  and  very  heavy  traffic, 
the  present  heavy-section  steel  rails  are  in  nuiny  cases 
showing  rapid  wear,  and  the  jiercentage  of  broken  rails  is 
uncomfortably  high.     It  is  certainly  worth  consideration 
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wlu'lluT  lor  swell  triilMc  coiiilitioiis  tin-  I'-niil  inij,'lit  In' 
aubstitiiti'd  for  tlio  T-riiil,  csin'cially  wlii-ii  llu'  |ti<iiK)sul 
COini's  from  nii  I'lijjinwr  of  siidi  distincfioii. 

Tho  primipal  nijjunit'iil  of  Mr.  liiinliiilliiil  in  favor  of 
the  IT-st'itioii  is  tliat  it  would  |)i'riiiit  tliorou;;li  working,'  of 
till"  iiu'tal  in  till'  head  of  tlii'  rail  in  passing  tlirou;,di  the 
n)lliii';  mill,  tlnMrhy  sccurim;  a  density  and  linom-ss  of 
jjniin  that  are  admittedly  lackiiijj  in  most  of  the  lieavy- 
sc'etion  rails  now  rolled  and  that  are  believed  to  ho  of 
groat  importanee  in  onahlinix  rails  to  resist  wear. 

It  is  a  very  generally  held  belief  among  railway  engi- 
neers that  none  of  the  j)ro.sont-day  rails  of  !)()  to  100  lb. 
or  heavier  give  anything  like  as  long  a  service  as  did  the 
early  stool  rails  of  r>2  to  ',0  lb.  weight.  Mr.  Lindenthal 
o.vpros,<os  that  belief  in  his  paper.  The  reason  genenilly 
assigned  for  the  poor  .«orviie  of  tho  heavy  rail  is  that  tlie 
stiH'l  is  Rilled  at  such  a  high  temperature,  partly  from 
tho  desire  to  turn  out  a  ni.iximum  tonnage,  that  the  metal 
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Proposkd  Rail  Skctiox  ok  Ixveuteu  U-Form  for 
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is  not  thoroughly  worked  and  consolidated  in  the  rolling 
process,  especially  in  the  interior  of  the  thick  heavy  head. 

The  ordinary  T-rail  is  formed  in  the  rolls  from  a  billet 
of  rectangular  cross-section,  and  the  head  receives  com- 
paratively little  working  in  its  passage  through  the  rolls. 
The  U-rail,  on  the  other  hand,  is  first  rolled  out  to  a 
broad  plate  (thickened  at  the  center,  which  will  ultimate- 
ly liecome  the  head  of  the  rail),  and  in  the  final  passes 
through  the  rolls  this  plate  (some  18  in.  in  width)  is 
given  its  final  U-sha])e  form.  It  is  entirely  reasonable  to 
believe  that  the  metal  in  such  a  rail  would  be  much  more 
thoroughly  worked  than  is  the  metal  in  a  T-rail  of  a  cor- 
resjx)nding  weight  per  yard. 

From  the  point  of  view  of  safety  there  is  little  doubt 
that  this  section  would  give  less  trouble  with  broken  rails 
than  the  pre.<ent  T-rail  section.  Some  bad  railway  acci- 
dents caused  by  broken  rails  in  recent  years  have  been 
due  to  splitting  of  the  head  of  the  rail.  It  will  be  evi- 
dent that  the  T-rail  head,  projecting  beyond  the  sup]iort- 
ing  web  is  a  weaker  section  than  the  TJ-rail  where  the 
head  is  supported  by  a  web  on  each  side. 

There  are  some  other  good  features  about  the  U-scction. 
One  is  its  great  width  of  hearing  on  the  ties — 8%  in. 
This  should  reduce  the  tendency  of  the  rail  to  cant  and 
cut   into   the   tie   or   bend    the    tie-plate,    especially    on 


riirvcs.  The  great  dcplh  of  the  section  (7  in.)  makes  it 
oxcoedingly  stilf.  'i'lie  late  A.  M.  Wellington  used  to  say 
that  the  thing  to  buy  in  purchasing  rails  was  not  pounds 
<if  steel  but  stilFness. 

One  roas((n  why  tin;  old  IJ-rail  was  abamloned  was  the 
dillieulty  in  making  a  satisfactory  joint.  .Mr.  Lindenthal 
thinks  there  would  be  no  dillieulty  in  making  a  joint  with 
this  type  of  ll-rail  that  woulil  give  the  same  transverse 
strength  as  the  rail,  lie  does  not  e.\i)lain  what  he  would 
projjosc'  for  a  joint,  however.  Ajiparently,  it  would  be 
necessary  to  use  a  bridge  typo  of  joint  with  a  pie(;e  rolled 
to  fit  the  space  between  the  webs  and  its  ends  supported 
by  the  tio-])lates  on  opposite  sides  of  the  joint.  At  switches 
and  frogs  tlu;  T-rail  se<'tion  would  be  used. 

One  (lifTiculty  that  might  be  e.\i)erienced  with  tiie  rail 
would  be  its  bending  to  fit  sharp  curves  on  account  of  the 
great  width  of  its  base.  Probably,  some  care  would  be 
requisite  both  in  handling  and  in  curving,  not  to  bend 
the  two  sides  une<jually.  It  might  even  be  necessary  to 
substitute  T-rails  on  curves  of  small  radius.  It  is  to  be 
remend)cred,  however,  that  this  very  heavy-section  rail 
wcmld  bo  useil  only  on  lines  of  the  heaviest  traffic,  and  on 
such  linos  very  sharp  curves  have  generally  been  elimi- 
nated. 

Another  possible  difficulty  that  might  be  found  in.  soil- 
ing this  rail  is  the  unequal  amount  of  metal  in  the  liead 
of  the  rail  and  in  tho  flanges.  It  is  possible  that  the  thin 
flanges  would  cool  so  much  more  rapidly  than  the  head 
that  it  would  not  be  po-ssible  to  finish  the  latter  at  the  low 
temperature  and  .secure  the  thorough  working  that  is 
looked  for  as  one  of  the  chief  advantages  of  tlie  section. 
It  is  well-known  that  in  the  standard  .sections  the  flange 
of  the  rail  has  purposely  been  thickened  up  and  made  very 
heavy  so  that  its  rate  of  cooling  will  be  more  nearly  equal 
to  that  of  the  head. 

The  great  weight  of  the  .section — 13.5  lb.  per  yard — 
may  seem  to  place  it  outside  the  field  of  practical  railway 
operation.  It  nmst  be  understood,  however,  that  this 
heavy  section  is  proposed  only  on  lines  of  densest  traffic. 
;Mr.  Lindenthal  states  that  the  Central  R.R.  of  New  Jer- 
.«ey  is  already  using  a  T-rail  of  this  weight  per  yard, 
while  the  Pennsylvania  R.R.  has  placed  in  its  track  no 
less  than  15,000  tons  of  a  125-lb.  section.  If,  therefore, 
the  U-section  could  show  greater  safety  against  breakage 
and  greater  resistance  to  wear,  and  if  it  could  be  rolled 
at  the  same  cost  per  ton,  there  is  no  reason  why  it  should 
not  come  into  use.  WHiat  the  relative  cost  of  rolling  the 
T-section  and  U-section  would  be,  probably  only  expe- 
rience would  develop.  The  rolling-mill  experts  would  be 
very  apt  to  claim  that  the  U-section  would  be  more  costly 
to  roll,  on  the  principle  that  anything  different  from  long- 
established  practice  is  always  more  costly.  On  the  other 
hand,  it  is  difficult  to  see  why  this  section  should  be  any 
more  difficult  or  expensive  to  roll  than  a  channel  or  I-beam 
of  the  same  weight,  and  these  are  now  selling  at  about  1.2c. 
jier  lb.  at  the  mill,  or  %1 1  per  ton,  a  considerably  lower 
figure  than  the  standard  price  for  steel  rails.  It  is  pretty 
well  understood,  however,  that  this  difference  in  price 
does  not  represent  the  difference  in  the  actual  cost  of 
rolling  the  respective  .sections. 

A  point  emphasized  by  Mr.  Lindcntlial  in  the  discus- 
sion of  present-day  rolling-mill  practice  is  the  necessity 
of  finishing  the  metal  at  lower  temperature  in  order 
to  secure  thorough  working  and  the  desired  density  in 
the  finished  rail.     He  recommends  slower  rolling  in  the 
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last  two  passes  of  the  rail.  This  would  mean,  of  course, 
a  material  reduction  in  the  daily  output  and  a  correspond- 
ing increase  in  the  cost  of  production  of  the  rail.  It  is 
interesting  to  consider  whether  the  U-rail,  with  its  wide 
thin  section,  could  not  make  these  results  obtainable  with- 
out decrease  of  the  speed  of  rolling.  It  is  possible  that 
the  different  rate  of  cooling  of  the  head  and  foot  already 
referred  to  could  be  at  least  partly  offset  by  directing  a 
water  spray  on  the  head. 

There  is  another  possible  advantage  of  the  U-rail  that 
we  believe  deserves  some  consideration,  and  that  is  the  pos- 
sibility of  obtaining  a  wider  bearing  surface  for  the  car 
wheel.  The  135-lb.  rail  section  shown  by  Mr.  Lindenthal 
has  a  head  3  in.  wide.  In  comparison,  the  Pennsylvania 
Railroad's  100-lb.  section  has  a  2i/4-in.  head,  and  its  125- 
Ib.  rail  section  has  a  head  3  in.  wide.  Suppose,  however, 
we  were  to  consider  the  use  of  the  U-rail  not  alone  for 
such  e.xtraordinarily  heavy  sections  as  that  sho^Ti  here- 
with, but  for  sections  of  85  to  100  lb.  weight.  It  would 
be  possible  in  such  sections  to  obtain  a  width  of  rail 
head  materially  greater  than  is  possible  with  a  T-rail. 
Suppose  it  were  possible  to  furnish  U-rails  of  these 
sections  with  a  top,  say  3  in.  in  width ;  would  not  such  a 
wid^  bearing  surface  reduce  the  unit  pressure  of  present- 
day  heavy  wheel-loads  and  add  materially  to  the  life  of  the 
rail  ? 

If  any  of  our  younger  readers  think  this  is  a  novel  or 
revolutionar}'  proposition,  we  suggest  that  they  hunt  up 
in  the  Transactions  of  the  American  Society  of  Civil  En- 
gineers a  remarkable  paper  entitled  "Cylindrical  Wheels 
and  Flat-Top  Rails,"  by  Don  J.  Whittemore,  for  many 
years  Chief  Engineer  of  the  Chicago,  Milwaukee  &  St. 
Paul  R.R.  This  paper  made  a  great  sensation  in  rail- 
way circles  when  it  was  presented,  some  twenty-five 
years  ago,  and  any  engineer  who  is  wrestling  with  the 
problem  of  rapid  wear  of  railway  wheels  and  rails  will  do 
well  to  hunt  it  up  and  carefully  study  it  over  at  the  pres- 
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ent  day.  Mr.  Whittemore  clearly  demonstrated  that  even  at 
that  day,  with  the  comparatively  small  wheel-loads 
and  light  traffic  then  prevailing,  the  typical  railway-car 
wheel  was  a  cylinder  rolling  on  a  plane  surface  and  not  a 
cone  rolling  on  a  rounded  surface,  as  the  theoretical  de- 
signers of  rail  and  wheel  sections  used  to  believe  and  to 
practice. 

It  cannot  be  said  that  ^Ir.  Whittemore's  paper  had  any 
great  effect  on  practice  in  the  design  of  wheel  and  rail 
sections  at  that  time ;  the  ideas  he  put  forth  were  too  far 
in  advance  of  current  thought.  The  change  in  personnel 
which  has  taken  place  in  railway-engineering  departments 
since  that  time,  however,  ought  to  have  been  favorable 
toward  following  what  scientific  facts  have  proved  rather 
than  established  precedent.  It  is  with  this  idea  in  mind 
that  we  earnestly  conmiend  the  study  of  Mr.  ^Vhittemore's 
famous  paper.  The  inevitable  conclusion  from  it  is  that 
rails  should  be  rolled  with  a  flat  top  instead  of  crowned 
and  that  the  head  should  be  made  as  wide  as  other  con- 
siderations will  permit. 

As  we  have  already  pointed  out,  the  U-rail  lends  itself 
to  a  wide  head  far  bettor  than  the  T-rail.  It  is,  of  course, 
realized  that  one  unfortunate  detail  of  the  present  situa- 
tion is  that  the  present  type  of  rail  head  wears  a  hollow 
in  the  wheel  treads,  so  that  a  rail  head  materially  wider 
than  the  standard  would  be  likely  to  have  its  outer  edge 
crushed  down  by  the  so-called  false  flange  on  the  wheel 
tread.  If  this  is  an  objection,  however,  it  will  apply 
as  much  to  the  3-in.  wide  heads  already  in  use  experi- 
mentally as  to  the  widening  of  the  heads  of  90-  or  100- 
lb.  rail  sections  to  3  in. 

A  change  must  be  made  somewhere  if  the  unit  bearing 
pressures  between  rail  head  and  wheel  are  to  be  kept  down 
to  reasonable  amounts.  It  is  to  be  hoped  that  Mr.  Lin- 
den thal's  suggestion  that  some  of  the  trunk-line  roads 
put  the  U-rail  into  use  on  an  extended  section  of  track 
and  observe   its  behavior  will   be  carried  out. 
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Sir — The  practice,  which  is  rapidly  gaining  in  vogue, 
of  "banking  curves"  on  highways  places  a  premium  on 
automobile  .sjjeeding  and  cutting  corners,  makes  the  road 
dangerous  for  pedestrians  and  horse-drawn  vehicles,  and 
is  very  destructive  to  the  road  surface.  In  railway  con- 
struction superelevation  of  the  outer  rail  on  curves  is  a 
necessity  for  high-s[)eed  trains,  but  a  sinular  practice 
shoidd  find  no  place  in  highway  construction. 

With  a  banked  cross-section  the  wear  on  the  road 
surface  all  falls  on  the  inside  of  the  curve,  and  this, 
combined  with  wash  across  the  road  due  to  improper 
drainage,  soon  disintegrates  any  ordinary  country-road 
surface.  Therefore,  a  level  cro.ss-section  should  be  n\ain- 
tained  on  all  curves.  This,  too,  will  compel  speeders 
to  use  caution  in  rounding  curves  and  distrii)ute  the  wear 
over  a  wider  area.  If  highways  are  going  to  be  laid  out 
to  make  speeding  easy,  we  may  expect  collisions  and 
tasualties   to   increase. 


There  is  no  defense  of  banking  curves  except  to  pernnt 
speeding.  Our  highways  are  built  for  all,  by  all,  and 
sliould  be  so  constructed  as  to  be  of  the  greatest  benefit 
to  all.  Instances  can  be  shown  where  superelevation 
has  made  it  almost  impossible  for  teams  to  use  the  road 
in    slippery   weather. 

F.  W.  Hahris, 

Recently  Locating  Engineer,  Washington  State  Iligh- 
wav  Department. 

ifcnton.  Wash.,  May  15,  11)15. 

Tlhie  New  YorR  TeleiplhiOinie=Rate 
Revisiom^ 

Sir — Your  editorial  note  on  the  New  York  telephone- 
rate  revision  in  the  i.ssue  of  Apr.  8  was  so  evidently  the 
result  of  misinformation  that  in  justice  to  the  Foley 
Telei)hone  Committee  of  the  New  York  State  Senate  and 
Assemi)ly.  and  to  the  Chicago  City  Council.  I  feel  it  to 
be  my  duty  to  call  your  attention  to  the  following: 

1.  'I'hc    telephone    rates    just    adopted    by    the    Public 
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StTvifO  ('iiiiiiiiissioii  (.r  tin-  Second  Distrirt  were  iiol, 
woikfil  out  liy  tlif  comiwiiiy  Inil  liy  tlu'  HlKivf-iiu'iitioiu'd 
Kolfv  idinmitlt'i',  willi  smli  iissistiiiur  »n  I  ctiuld  awv 
llii'iM.  and  \v»MV  aduplcd  iilmost  m  lilnr  liy  the  Pulilir 
Sorviiv  (\)miiiissiiiii,  sine  Hint  tlu-  rcdiirtion  was  alimil. 
^''i    less  lliiiii  tlu' tomiiiitti'c  had  rocomnu'iidcil. 

2.  Tin-  rato  ivdiiclioii  in  Cliiiap)  in  l!»()T,  and  a^iiii 
in  l!'!'^.  was  ^cn-alcr  tlian  in  Mdslon.  nnd  (|iiit('  as  scien- 
tiliially  cnrrii'd  dut.  alllioiiirli  ycmr  cdildrial  refers  to 
Iloslon  as  liavin^-  tlie  liist  lIuiniUL'li  (ele|i|innc-nitc  re- 
vision. 

I  speak  witli  assurance  uii  lliese  )i(>iiits,  liecause  1  was 
II)  cliarjri"  of  tlio  second  Oliica^ro  invest i^ition.  as  well  as 
of  the  investigation  of  the  Foley  coinniittee. 

10.  W.  1 5 1; .MIS. 
loOO  Beacon  St..  Chicajjo,  May  ;i,  V^\:^. 
(The  jiuhlie  records  show  that  on  Vvh.  24,  I!)!."),  tlie 
Foley  eonmiittoe  transmitted  to  the  Puhlic  Sen'iee  Coni- 
niission  for  the  Second  District  a  schedule  of  rates  and 
siTvice  whieh  it  roeonmiended  should  he  put  into  ell'cct. 
On  Mar.  1  the  New  York  Telephone  Co.  filed  with  the 
I'ulilic  Service  Conunission  a  schedule  whieh  it  jirojiosed 
for  adoption.  These  two  schedules  were  similar  in  their 
form  of  statement,  hut  they  differed  in  the  number  of 
zones  and  the  charges  for  the  various  services.  The  order 
of  the  commission,  dated  Mar.  30,  1915,  embodied  the 
prt>posals  of  the  company,  except  that  it  started  some  of 
tiie  jjchedules  at  lower  rates  and  lighter  services,  that  it 
established  wider  local-call  overla])s  between  zones  and 
that  the  private-branch-exchange  schedules  were  con- 
solidated for  zones  1  to  8  at  the  lower  figures.  Therefore 
our  statement  which  Professor  Bemis  first  criticizes  is 
in  accordance  with  the  records  beyond  which,  of  course, 
there  was  no  reason  to  go. 

Evidently  the  rearrangement  of  service  and  the  ad- 
justment of  rates  on  a  complete  zone  basis  were  the 
logical  development  of  the  partial-zone  system  which  had 
been  previously  employed  in  New  York  City  by  the 
tele]>hone  company,  as  shown  by  the  older  rates  on  file. 
It  is  quite  possible  that  the  numerous  conferences  between 
the  telephone  comj)any  and  both  the  Public  Service  Com- 
niission  and  the  Foley  committee  necessary  as  this  case 
developed  may  have  led  to  an  exchange  of  ideas  on 
acceptable  arrangements  wliich  would  give  all  parties 
concerned  some  credit  for  the  various  features  of  the 
rate  schedules  and  service  plans  submitted  to  the  com- 
mission. 

We  called  the  rate  revisions  in  Boston  and  New  York 
'"more  thoroughgoing"'  than  the  ones  in  Chicago,  since  the 
former  involved  the  redivision  of  large  districts  into 
neighborhood  zones,  with  an  attempt  to  adjust  the  services 
and  rates  in  accordance  with  the  varying  requirements 
of  different  areas.  The  Chicago  revision,  on  the  other 
hand,  while  preceded  by  a  careful  scrutiny'  of  all  the 
available  data,  and  resulting  in  considerable  reductions, 
did  not  involve  a  material  rearrangement  of  the  service 
liasis. 

The  Boston  revision  was  more  thorough  than  tiie 
New  York,  since  it  was  not  limited  to  the  confines  of  the 
city,  but  included  the  whole  metropolitan  district.  That 
was  manifestly  impossible  in  the  New  Y'ork  case  on  ac- 
c-ount  of  the  intervening  boundary  between  New  Y''ork 
and  New  Jersey,  which  gives  a  political  separation  not 
in  accordance  with  the  limits  of  commercial  activity. — 
Kditor.] 


New  York  Central  SpeciAcuilions 

oim  Comntpression  Members 

Sir-  In  Hie  editorial  in  lv\(ii.\i:i;iiiN(i  Xkwk  of  May  l.'l, 
liiiri,  concerning  the  failure  of  the  large  crane  on  the 
I'anania  ('anal,  the  editor  refers  to  the  New  York  Ceiitial 
Lines*  speciliciitions  for  l!)l(),  eonimenling  on  tin;  rerpiinv 
ineiits  for  lacing  bars  in  columns  nn  set  forth  in  para- 
graph Tl  (if  the  sp<'cilications. 

We  wish  to  call  attention  to  the  requireinentH  of  these 
specifications  as  set  forth  in  jmragraph  (id.  Tlu;  last 
sentence  requires  that  the  column  must  be  made  up  of 
solid  welis  at  right  anglers  wherever  |iractiealile.  This  has 
liccii  the  pnirticc  of  the  New  York  Central  Lines,  and 
purely  open  laced  c<iliinins  are  only  allowed  in  minor 
((iiiijiression  meniiiers  ami  where  it  is  evidcMit  that  con- 
ditions will  not  allow  of  solid  webs  at  right  angles.  It  will 
thus  he  seen  that  tiie  sjiecifications  are  the  first  in  this 
country  at  least  to  jiut  the  emiihasis  on  first-class  solid- 
wi'h  cojiiiiiii  construction  throughout.  If  the  comjiression 
members  in  the  crane  had  lieen  luiilt  according  to  para- 
graph ()(),  there  could  not  have  liccn  any  failure  of  the 
comjjression  meml)ers,  other  things  licing  equal. 

Paragraph  71  is,  of  course,  intended  to  apply  where  it 
is  evident  that  soiiil  welis  at  right  angles  cannot  be 
used. 

The  writer  wishes  to  call  attention  to  the  requirements 
mentioned,  as  it  seems  to  him  the  editor  did  not  cat<h  the 
full  import  of  the  New  Y''ork  Central  Lines'  specifications 
on  compression  memijers. 

B.  R.  Leffler, 

Engineer  of  Bridges,  N.  Y.  C.  K.K.  West  of  Buffalo. 

Cleveland,  Ohio,  May  17,  1915. 


3ir  Jrs^iras^Binia 

Sir — Referring  to  the  failure  of  the  Panama  Canal 
crane  {Engineekixg  News,  ]\Iay  13),  I  should  like  to 
emphasize  a  feature  of  the  design  that  is  not  given  much 
prominence  in  your  excellent  description.  In  my 
judgment  this  failure  was  not  due  to  weak  latticing  in 
member  29.  Heavier  lattice  bars  might  have  changed 
the  nature  of  the  failure  of  tlie  member,  liut  could  scarce- 
ly have  prevented  it. 

This  failure  is  one  piece  with  some  others,  among  which 


JibPiyo-f-    ,   .  Ena 

Side  Eleva+ion  ^   '   Eleva+ion 


(b) 


is  the  Buffalo  Pumping  Station.  In  that  failure  the  two 
compression  members  of  the  trusses  (the  top  chords)  were 
not  held  in  any  way  at  the  peak.  The  sketch  indicates 
at  {/;)  what  happened:  The  free  ends  of  these  members 
were  pushed  out  of  line,  and  of  course  the  trusses  dro])ped. 
Every  truss  built  this  way  dro])ped;  those  that  were  held 
at  the  peak  stood  up. 

At  (a)  the  sketch  indicates  typically  the  condition  in 
this  crane.  The  memiiers  29  were  not  held  against 
lateral  displacement.  In  this  condition  it  was  easy  for 
these  members  to  assume  positions  indicated  by  dotte.l 
lines.  In  this  position  the  lattice  would  be  tremendously 
overstrained,  not  because  it  is  weak,  but  because  the  frame 
is    imjiroperly    designed.      The    member,    in    crumpling. 
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would  naturally  snap  off  the  lattice  bars,  but  this  is 
merely  an  incident  in  the  collapse ;  a  member  very  much 
stiffer  in  the  latticed  portion  would  have  failed,  but  the 
failure  would  have  taken  a  different  shape. 

The  designer  of  the  reinforcement  evidently  realized 
that  heavier  lattice  bars  would  not  overcome  the  weakness, 
for  he  used  heavy  stay  diaphragms  at  the  end  near  the 
jib  pivot,  1-1:  ft.  long,  in  planes  normal  to  the  frame. 
This  very  greatly  improves  the  strength  of  the  frame  and 
compensates  for  the  upper  end  of  the  member  being  free. 

Deductions  as  to  the  stresses  in  lattice  bars  based  on  the 
failure  of  a  member  siich  as  this  are  of  little  value,  because 
the  frame  and  the  member  are  improperly  designed.  This 
is  not  a  member  held  at  the  ends,  as  nearly  all  com- 
pression members  are.  In  a  member  free  at  the  end 
where  the  load  is  applied  the  lattice  bars  have  quite  a 
different  office  from  that  which  those  in  an  ordinary 
compression  member  are  called  upon  to  perform. 

I  do  not  believe  there  is  anything  in  the  way  of  test 
or  theorj'  that  will  show  the  need  of  provision  in  the 
lattice  system  for  a  shear  greater  than  about  1%  of  the 
direct  stress  in  ordinary  compression  members.  Some 
tests  were  made  on  members  having  very  thin  webs  that 
violated  the  ordinary-  rules  of  design  of  compression 
members.  These  showed  a  greater  sliear  than  1%,  but  this 
was  for  the  very  reason  that  the  members  were  improperly 
designed.  The  buckling  of  thin  webs  would  put  undue 
stresses  in  lattice  bars^  which  would  not  occur  in  properly 
designed  members.  The  same  experimenters  who  found 
the  high  stresses  in  these  lattice  bars  of  the  improperly 
designed  member  found  scarcely  any  stress  in  lattice  bars 
of  a  properly  designed  bridge  member  in  service. 

Edward  Godfrey. 

Monongahela  Bank  Building,  Pittsi)urgh,  Penn., 
May  14,  1015. 


Sir — Charleston,  W.  Va.,  has  just  laid  an  asphalt  pave- 
ment of  a  new  type.  The  mi.xture  is  of  mineral  aggregate, 
asj)halt  and  wood,  the  wood  being  in  the  shape  of  small 
chestnut  fil)er  from  which  all  the  natural  juices  and  acids 


have  been  removed.  The  new  pavement  promises  to  com- 
bine the  good  qualities  of  both  wood  and  asphalt  pave- 
ments. 

The  Wood  Fiber  Asphalt  Co.  is  developing  this  type 
of  pavement  under  patents  which  it  owns,  and  the  first 
pavement  laid  is  this  one  in  Charleston,  which  was  laid 
by  the  Central  Engineering  Co.,  contractor.  Both 
companies  have  their  headquarters  in  Charleston. 

The  specifications  follow  the  standards  of  the  American 
Society  of  Municipal  Improvements  as  to  materials.  The 
construction  plant  used  was  one  of  the  new  Hetherington 
&  Berner  portable  asphalt  plants,  with  some  additions  to 
handle  the  drying  of  the  wood  fiber  safely.  The  plant 
is  shown  in  the  accompanying  view. 

The  wood  fiber  (in  sacks  at  the  left  of  the  picture)  is 
fed  to  the  elevator,  whence  it  goes  through  the  drier  with- 
out coming  in  contact  with  the  flame  or  hot  gases,  thence 
through  the  screen,  which  rejects  the  large  fibers  seen  in 
the  pile  at  the  side  of  the  machine.  From  the  screen  the 
fiber  drops  into  a  bin,  then  to  the  hopper  for  weighing 
and  to  the  mixer,  where  weighed  quantities  of  mineral 
aggregate  and  hot  asphalt  are  added  and  mixed  together 
and  dropped  into  a  cart  below. 

After  being  dumped  and  rolled,  a  squeegee  coat  and 
stone  screenings  are  applied,  and  the  rolling  continued 
until  the  wearing  surface  is  thoroughly  compacted. 

Charles  C.  Brown, 
Consulting  Engineer. 

Indianapolis,   Ind.,   May   18,   1915. 

[The  incorporation  of  vegetable  matter  (in  the  form 
of  sawdust)  in  an  asphalt  pavement  was  first  tried,  so 
far  as  we  can  determine,  on  the  Cocoanut  Grove  road 
in  Dade  County,  Fla.,  in  February,  1914.  A  sample 
stretch  of  this  pavement  110  ft.  long  contains  from 
30%  to  40%,  by  bulk  of  sawdust,  the  remaining  aggregate 
being  sand.  About  the  same  time  a  similar  pavement  was 
laid  on  Fourth  Ave.,  Decatur,  Ala.  The  inventor  of  these 
l)avements  is  B.  R.  Reno,  General  Superintendent  of  the 
Southern  Asphalt  &  Construction  Co.,  Birmingham,  Ala., 
who  wrote  us  that  the  idea  was  suggested  to  him  by  the 
trouble  and  expense  of  securing  a  properly  graded  mineral 
aggregate  in  the  Southern  States.  We  have  been  unable 
to  find  out  in  just  what  condition  these  pavements  are 
at  the  present  time — Editor.] 
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Improviii&g  dlhe  Q^uaaillity-   of  Sdecl 
Rails  for  IHIeavy  Traffic 

lltiw  stcrl  mils  iiuiv  lu'  iiii|irn\('(l  was  discussed  licfitrr 
tlu'  Now  Y»>ik  Ij'ailiDad  (Mult  on  May  2],  in  cuniu'ctidii 
with  a  pajtrr  liv  (Justnv  Lindt-nllial,  Coiisultiiifr  ICn^'inct-r, 
iiititU'd  "Qualitii's  oT  (iood  Slcel  I{ails.''  Tlic  autluir 
(liarucd  ll\c  pri'sont  nictii<ids  tif  rail  niaiuifacturc  with 
ri'spoiisihility  for  the  iiiisatisrattory  pfrfonnanco  of  mod- 
ern rails;  that  is,  their  failure  \inder  modern  excessive 
wheel-loads  hy  hreakai^e  and  hy  wear.  His  primary  rucom- 
nieiidations  were  to  revise  the  methods  of  rail  manufacture 
so  as  to  secure  sound  steel  in  the  inj^ot  and  liiie-jjrained 
well-worked  material  in  the  rolling'.  Holdiufi  the  metal 
in  the  ladle  hefore  pouring,'  the  in<,'ot,  dcvisinj,'  a  method 
of  ]iourini:  which  will  eliminate  pipin^j  and  slow  rollinj^ 
with  a  larj^ely  ini'reased  nuinher  of  passes  w'ere  his  chief 
recommendations  to  this  end.  Heducin;;  the  shrinkaj,'c 
allowance  to  1  in.  was  also  stated  to  he  rea.sonahle.  The 
mechanical  ditliculty  of  rollinji  the  T-rail  section — that 
is,  the  impossiliility  of  i^ettinjx  thorovi^di  and  uniform 
workinji  of  the  metal  in  the  head — was  declared  to  he  a 
fundamental  evil.  With  a  view  to  gettin;;  around  this 
latter  dirtiinlty  Mr.  Lindenthal  has  desi>rncd  a  doul)le- 
wel)  rail  of  inverted  U-section  weighing  1.'55  Ih.  jier  yd. 
The  metal  in  this  rail,  rolled  Hat  and  hent  into  the  U- 
sliajie  in  the  final  passes,  would  receive  very  thorough 
working  in  rolling. 

Discussion  hy  a  number  of  railway  exports  of  prom- 
inence developed  either  a  neutral  or  hostile  attitude  toward 
the  new  rail  section.  This  was  stated  most  elcarlv  by  G. 
J.  Ray  (Chief  Engineer,  D.,  L.  &  W.  R.R.),  who  said  «iat 
the  expense  of  rail  fittings,  ditlioulties  in  making  frogs, 
switches,  etc.,  would  make  the  new  rail  very  expensive, 
while  on  the  other  hand  the  uncertainties  of  rail  behavior 
are  such  that  nothing  could  be  known  as  to  the  value  of  the 
)iew  rail  until  after  several  years'  practical  experience  in 
the  track,  during  which  time  many  thou.sands  of  tons 
of  the  new  section  might  have  been  rolled  and  ])ut  into 
u.<c,  without  knowledge  as  to  the  ultimate  value  or  re- 
liability of  the  section. 

ilr.  Ray  gave  much  valual)le  information  as  to  rail  ex- 
])erien(e  on  the  D.,  L.  &  \V.  It  is  impossible  to  be  sure  of 
getting  good  rails  by  paying  a  high  price ;  rails  bouglit 
at  even  $80  a  ton  have  proved  just  as  much  subject  to 
failure  as  rails  of  ordinary  cost.  Experience  has,  however, 
shown  that  too  high  carbon  in  rails  is  decidedly  bad.  Ex- 
tensive breakage  of  some  high-carbon  rail  orders  within 
six  months  after  being  put  in  the  track  was  the  final  dem- 
onstration of  this.  These  rails  had  0.80  carbon  minimum, 
ranging  up  to  1.00%,  whereas  rails  of  the  present  standard 
of  the  company,  with  carbon  0.70  to  0.83,  give  high  duc- 
tility. These  rails  further  are  made  from  reheated  blooms, 
which  method  is  found  to  give  higher  ductility  than  direct 
rolling.  He  also  said  that  brittle  rails  are  a  greater  dan- 
ger than  piped  rails,  since  the  latter  fail  not  by  breaking, 
but  by  crushing  or  splitting,  which  is  less  dangerous. 
Transverse  fissures  have  never  appeared  in  80-lb.  rails,  but 
any  number  of  them  in  90-  and  100-lb.  rails.  The  12.5- 
Ib.  rail  cannot  today  justify  itself  by  saving  operating 
expenses  through  permitting  heavier  loading  or  l)y  saving 
in  maintenance.  He  called  for  a  reduction  of  the  flat- 
.•*pot  limit  for  wheels  allowed  by  the  M.  C.  B.  Association. 

Robert  Job  declared  that  testing  of  every  ingot  is  prac- 
ticable and  is  a  verv  sure  way  to  get  control  of  piping 


and  Miuilar  uiiMPiindiie^s.  Uy  liahinciiig  the  section  of  the 
T-rail,  ndliiig  can  be  iiiipni\cd  nnlil  n;il|y  line  grain  Ih 
Hccured. 

W.  (!.  Gushing  (Pennsylvania  liincH  West),  who  ex- 
pressed himself  as  being  largely  in  agreement  with  tlu' 
author,  caiiK!  out  strongly  in  favor  of  im|)roved  ingot- 
casting  methods  (sn<li  as  the  top-feeding  nusthod )  to 
a\oiil  piping.  The  Pennsylvania  \l.\l.  will  shortly  lay  a 
<  (iiisiderahle  amount  of  rail  made  by  such  a  method.  .Mr. 
Gushing  said  further  that  ex|)irience  on  the  IV-nnsylvania 
with  the  lli.'i-lb.  rail  section  shows  that  increasing  the 
stilfness  of  the  rail  is  tiic  |irij|M  r  direction  of  iininove- 
meiit. 

H.  K.  Van  Ncsh  (Asst.  Engr.,  Central  iM{.  of  New 
Jersey,  presenting  facts  and  views  i)repared  by  J.  0.  Os- 
good, Chief  Engineer)  gave  in  brief  the  exi»ericnce  with 
the  notable  l.'5r)-ll).  rail  which  has  been  in  service  on  tiie 
Central  of  New  Jersey  for  five  years.  This  rail,  designcfl 
as  a  50  ])er  cent,  increase  on  the  90-lb.  rail  section,  is  in- 
tended for  service  on  curves  of  S)!/^  to  l'ii^°  where  ordi- 
nary rails  rajjidly  wear  out.  The  fir.st  of  this  rail  was  laid 
in  1!)10;  (iOOO  tons  have  now  been  laid,  and  more  will  be 
ordered  this  year.  The  carbon  specification  has  gone 
down  from  l.lV.  to  1.23%  in  1910  to  an  0.80-0.9,5%  range 
with  0.89  desired  at  the  present  time.  The  rails  at  present 
contain  0.20-0.40  chromium  and  nickel,  however.  The 
rail  has  alreadj'  developed  three  times  (and  in  places  five 
times)  the  life  of  90-lb.  rail  and  is  still  good  for  ser- 
vice. Because  of  the  longer  life,  on  one  curve  of  13°  20' 
the  annual  costs  are  as  $1300  ])er  mill  for  the  13.5-lb.  rail 
and  $2200  for  90-lb.  rail ;  this  comparison  includes  no  al- 
lowance for  the  reduced  cost  of  track  maintenance  and 
the  increased  operating  value  of  the  heavy-rail  track.  The 
135-lb.  rail  probably  gains  in  service  value  through  its 
increased  girder  strength,  but  the  main  purpose  in  using 
it  is  to  secure  greater  resistance  to  wear. 

C.  E.  Carpenter  (Maintenance  Engineer,  Interborough 
Rapid  Transit  Co.,  New  York)  said  that,  with  wheel- 
loads  in  the  subway  only  one-half  those  of  trunk  lines, 
there  are  quite  a  few  breakages  of  rail.  These  are  prac- 
tically all  duo  to  clearly  defined  defects  in  the  rail.  One 
lot  of  special  rails  made  from  ingots  poured  with  large 
end  up  has  shown  no  failures.  At  sharp  curves  in  the  sul)- 
way    manganese-steel    rails    are    used. 

C.  E.  Bronson  (speaking  for  P.  H.  Dudley,  New  York 
Central  Lines)  expressed  agreement  with  the  author  as  to 
many  points  concerning  rail  manufacture.  He  laid  ci^.i- 
phasis  on  the  high  wheel-loads  of  the  pre.sent  time  and 
on  the  stresses  in  the  rail,  which  have  been  measured  witli 
the  Dudley  "streniniatograph."  Tests  have  shown  that  in- 
creasing the  speed  of  a  train  from  6I/2  miles  to  60  miles 
per  hour  increases  the  stress  in  the  rail  by  a  percentage 
which  is  greater  for  light  rails  than  for  heavy  rails  (50% 
for  80-lb.  rails,  30%  for  100-lb.  rails).  The  importance 
of  girder  strength  is  clearly  shown  by  these  measurements. 
The  o])inion  of  many  motive-power  men  today  is  that 
passenger-locomotive  wheel  loads  of  34,000  lb.  are  too  high' 
and  that  it  is  better  to  keep  the  maximum  wheel  load  bo- 
low  30,000  lb. 

Pavement  Work  in  Fhtko,  N.  D..  a  city  of  less  than  20.- 
000  people,  will  amount  to  $140,000  during  the  present  season. 
Three  large  contracts  were  recently  let,  which  include  both 
business  and  residence  streets.  In  addition  the  city  will  do 
much  sewer  and  water-main  extension  work.  The  city  engi- 
neer is  Frank  L.  Anders. 
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Bv  W.  S.  Lai  HER* 
In  connection  with  the  structures  for  track  elevation 
at  Milwaukee,  Wis.,  by  the  Chicago,  ililwaukee  &  St.  Paul 
Ry.,  unusually  poor  foundations  have  been  encountered. 
Test  piles  and  wash  borings  established  the  necessity  for 
piles  from  75  to  80  ft.  long,  with  the  bearing  per  pile 
limited  to  about  15  tons.  This  would  result  in  xevy  ex- 
pensive work,  particularly  for  retaining  walls,  so  an  effort 
was  made  to  devise  a  type  of  wall  which  would  eliminate 
the  pile  foundation.  The  investigation  resulted  in  two 
designs,  both  of  which  were  nmch  cheaper  than  any  re- 
quiring piles.  While  each  of  these  involved  a  disregard 
for  ordinary  standards  as  to  security  against  movement 
and  settlement  of  the  structure  under  load,  they  insured 


Ribs  extending  back  into  the  embankment  were  provided 
at  intervals  of  about  9  ft.,  composed  of  headers  interspaced 
with  small  blocks.  These  ribs  served  simply  to  support 
the  wall  until  the  embankment  was  placed  and  were  not 
intended  to  add  to  the  stabilitv'  against  lateral  earth  pres- 
sure. One  wall  of  this  type  was  built,  but  further  use 
was  discontinued  in  favor  of  another  type  which  proved 
superior  in  several  respects. 

Cellular    Coxcrete   Retaixixg   Wall 

The  other  type  is  a  reinforced-concrete  cellular  retain- 
ing wall,  based  on  the  idea  of  the  timber  crib,  adapting 
it  to  monolithic  construction  rather  than  unit  concrete 
construction,  as  has  been  done  in  some  instances.  It  con- 
sists of  a  series  of  rectangular  bottomless  monolithic  boxes 
of  reinforced  concrete,  as  shown  in  Figs.  3  and  4.     The 
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Fig.   1.     Hetai.\ix(;  Wall  of  Heavy   Coxcrete   Blocks; 
C,  M.  &  St.  r.  Ky. 
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sufficient  factor  of  safety  against  actual  failure  to  warrant 
their  adoption. 

Coxcrete-Block  Retain ixg  Wall 
The  first  design  is  an  adaptation  of  the  dry  stone  wall, 
and  consists  of  concrete  blocks  placed  one  upon  the  other 
with  horizontal  beds,  each  course  being  offset  from  the 
course  below  so  as  to  give  the  wall  an  appreciable  batter. 
This  is  shown  in  Figs.  1  and  2.  In  order  to  give  resist- 
ance to  .sliding,  the  blocks  were  made  with  corrugated 
upj)er  and  lower  faces  by  casting  them  in  forms  lined  with 
corrugated  iron. 


•Office  Enslneer,  Chicago,  Milwaukee  &   St.   I'aul   Ry..   Chi- 
cago, in. 


wall  is  analyzed  according  to  the  ordinarily  accepted 
methods,  except  that  it  is  assumed  that  the  passive  resist- 
ance against  the  front  face  of  the  rear  wall  will  exactly 
counterbalance  the  active  earth  pressure  on  the  rear 
face.  The  resistance  to  the  overturning  moment  of  the 
active  earth  pressure  against  the  front  wall  is  afforded 
by  the  weight  of  the  entire  wall  and  that  of  the  earth 
superimposed  on  the  back  and  side  walls. 

In  the  design  the  distance  between  the  front  and  back 
walls  was  varied  by  trial  until  the  section  was  obtained 
which  gave  the  desired  foundation  pressure  conditions, 
namely,  that  the  bearing  pressure  would  be  practically 
uniform  under  the  entire  base  of  the  section  for  the  as- 
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ramod  coiulitiou  of  loadmu'.  For  the  ;;rcut«'r  lici^^lils  it 
wn.»  fouiiil  Hint,  instciiil  of  ciirn  iii^'  tin-  ii'iir  wall  lim  k 
Uie  ri'(iiiiro(l  distaiici'.  it  was  inoit'  (■coiKiinical  to  iiu khm' 
the  top  widtli  so  that  it  would  carry  a  ;;ro«t(«r  cnrtli  \om\. 
This  is  shown  hv  tlio  lower  settioii  in  Fi;;.  1. 

The  four  walls  niakinu'  ii|>  tlic  ii-ll  an-  dosi;;nod  to  take 
the  loads  appliod  to  thom  accordiiijj  to  ordinary  n'in- 
forn'd-cinicrcto  pnu-titr.  Tlit>  stress  in  the  front  wall  is 
rvducod  liv  spacing'  the  side  or  tie-walls  in  snch  a  manner 
that  the  fi-ont  wall  acts  as  an  overhanj^'in;;  slab.  On  the 
other  hand  it  was  fouml  iindesirahle  to  extend  the  rear 
wall  U'vond  the  limits  of  the  tie-walls.  As  it  is  antici- 
pated that  these  walls  will  settle  materially  and  also  tip 
cither  forward  or  hackwanl  to  some  extent,  an  allow- 
ince  of  y  to  15  in.  has  been  nnide  in  the  heii:ht  of  the  wall 
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Fio.  4.     RicTAixixG  Wall  of  Moxolithic  Coxcuete 
Cells  (with  Eakth  Fill)  ;  C,  M.  &  St.  P.  TJy. 

and  the  front  face  has  Ijcen  set  back  \  in.  from  the  proi>- 
erty  Hue  and  battered  to  such  an  extent  that  the  expected 
ijcttlenieut  will  not  result  in  encroachment  upon  adjoin- 
mg  property. 

These  walls  depend  largely  upon  the  weight  of  the  em- 
bankment for  their  stability  and  it  is  expected  that  they 
will  settle  with  the  enUmnkment.  Consequently,  foot- 
ings were  considered  unnecessary-.  The  ground  is  simply 
leveled  off  to  an  even  bed  for  the  erection  of  the  forms 
lor  the  neatwork. 

In  order  to  permit  the  use  of  stock  length  of  lumber, 
the  sections  are  made  IG  ft.  long.  Ordinary  practice  in 
i'ormwork  is  followed  for  the  front  face,  but  the  forms 
for  the  rear  face  of  the  front  wall  and  the  tie  and  rear 
walls  are  made  as  rough  and  cheap  as  possible  without 
«:ndangering  the  quality  of  concrete  from  leaky  forms.  The 


joinis  in  the  I'mnl  wall,  between  adjoining  cribs,  are  made 
plain,  witlionl  any  keyH  or  dowels,  so  that  unequal  Kettle- 
nient  of  adjoining  sections  will  not  result  in  local  injury. 

\\ Cep-holes  are  provided  in  the  center  of  each  cell  and 
Ml  the  joinis  between  cells.  It  was  thought  necessary 
to  provide  drainage  in  this  manner,  bh  the  anticipated 
settlement  of  the  wall  would  result  in  the  d(!struction  of 
any  line  of  drain  pipes  phned  behind  it.  With  a  1-in. 
space  between  the  property  liiu;  and  the  face  of  the  wall 
drainage  can  bo  provided  in  front  if  the  leakage  from  tin; 
weep-holes  proves  object ionabli!. 

About  1700  ft.  of  th«!  cell-tyiie  wall  will  be  built  in 
connection  with  the  track-elevati<Hi  |)roject.  In  general, 
the  walls  are  being  used  in  the  embankment  slope  at  some 
distance  from  the  track.  The  greatest  height  of  wall  ia 
about  14  ft.,  with  the  track  elevated  about  17  ft.  above  the 
original  ground  surface.  In  one  case  a  wall  12  ft.  .'3  in. 
high  is  used,  with  the  center  line  of  track  8  ft.  G  in.  from 
the  front  face  of  tlu;  wall. 

The  work  is  under  the  direction  of  Charles  F.  Loweth, 
Chief  Engineer  of  \\w  Chicago,  Milwaukee  &  St.  Paul  Ry. 


Tlie  highway  known  as  Hudson  County  Boulevard, 
which  extends  from  Bayonne,  N.  J.,  along  the  westerly 
brow  of  Jersey  City  Heights  to  the  northern  part  of 
Hudson  County  and  thence  to  Weehawken  and  Hoboken, 
is  entitled  to  the  distinction  of  being  one  of  the  most 
expensive  pieces  of  roadway  in  the  United  States.  The 
total  length  of  the  road  is  lOy^  miles.  There  had 
been  expended  upon  it  to  the  end  of  1914  the  sum  of 
$5,GG0,000,  or  about  $290,000  per  mile.  This  includes 
the  cost  of  its  construction,  as  sho\vTi  by  tlie  county  bonds 
which  have  been  issued  for  construction  and  repair  of 
the  road  since  1892,  and  the  amount  expended  on  main- 
tenance, policing  and  lighting  of  the  road  since  1899. 

The  enormous  expenditures  on  this  road  have  already 
been  subject  to  public  investigation.  A  report  upon  it 
was  made  in  1912  by  W.  F.  Whittemore,  M.  Am.  Soc.  C. 
E.,  to  Hon.  Francis  J.  Swayze,  Justice  of  the  New  Jersey 
Supreme  Court.  An  investigation  was  also  made  by  the 
Hudson  County  Grand  Jury  in  December  last.  The  fig- 
ures given  below  are  taken  from  those  given  in  these 
official  investigations. 

The  road  in  question  is  a  broad  street,  extending  for 
most  of  the  distance  through  a  built-up  section,  and  is 
paved  with  bituminous  macadam.  This  paving  appears 
to  have  been  the  main  item  of  expense  in  the  construction, 
comparatively  little  grading  being  required.  The  bonds 
that  have  been  issued  by  the  county  for  this  road  amount 
to  $3,281,500.  Of  these,  however,  $8G0,()00  was  for 
repair  purposes,  it  having  been  necessary  practically  to 
reconstruct  the  paving  when  automobile  traffic  over  the 
road  became  heavy  in  the  years  following  1907. 

In  addition  to  this,  $150,000  bonds  for  repairs  on  the 
road  have  just  been  issued,  making  a  total  of  over  a  mil- 
lion dollars  expended  for  repairs  since  1908  on  a  road 
I9V7  miles  long,  on  which  there  has  been  expended  an- 
nually besides,  from  county  funds,  an  average  of  about 
$170,000.  The  interest  charges  on  the  bonds  issued 
for  this  road  cost  the  county  last  year  $143,800,  or  over 
$7000  per  mile  of  road. 

The  expenditure  on  the  road  last  year  was  $178,578. 
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Of  this  amount  $117,000  ^ras  spent  on  salaries  and  wages, 
and  of  the  balance,  $16,000  was  expended  on  the  power 
house  which  furnishes  current  for  lighting  the  boulevard, 
and  $33,000  was  expended  on  the  road. 

It  is  impossible  to  determine  from  the  figures  available 
what  the  actual  cost  of  the  roadway  maintenance  is,  sep- 
arate from  the  cost  of  its  lighting,  policing,  etc.  Mr. 
Wliittemore  computed  that  the  total  cost  of  the  arc 
lamps  on  the  road  during  the  past  five  years  has  been 
aliout  $122  per  annum,  or  nearly  $50  per  year  higher 


than  the  rate  at  which  the  lighting  could  be  done  by 
contract  with  the  Public  Service  Co.  The  lighting  plant 
was  put  into  operation  many  years  ago  and  is  now  ob- 
solete and  uneconomical. 

Xotwithstanding  the  great  amount  of  mo^ney  that  has 
been  expended  on  the  Hudson  County  Boulevard,  its 
surface  is  not  maintained  in  good  condition,  and  a  lar^e 
part  of  it  will  have  to  be  rebuilt  very  soon  to  keep  it 
safe  for  the  heavy  automobile  traffic  which  is  rapidly 
wearing  it  down. 
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The  new  president  ol'  Johns  Hopkins  University,  Dr. 
Frank  J.  Goodnow,  formerly  Professor  of  Administrative 
Law  and  Municipal  Science  at  Columbia  University,  was 
inaugurated  on  May  20,  in  the  presence  of  delegates  repre- 
senting many  American  colleges  and  universities.  Hon- 
orary degrees  were  later  conferred  on  a  number  of  emi- 
nent men,  among  them  Gen.  George  W.  Goethals  and  Dr. 
Simon  Flexner. 

On  the  following  day  the  two  buildings  recently  com- 
pleted for  the  university  at  its  new  location — the  Acad- 
emic Building  and  the  Engineering  Building — were  dedi- 
cated, addresses  being  delivered  by  General  Goethals  and 
Dr.  Henry  C.  Adams,  who  was  for  many  years  the  Statis- 
tician of  the  Interstate  Commerce  Commission  and  was 
the  first  man  to  receive  a  degree  from  Johns  Hopkins. 

The  new  site  for  the  university  is  in  the  suburb  of 
Homewood  in  the  northern  part  of  Baltimore,  and  the 
tract  purchased  contains  about  200  acres.  Besides  the 
buildings  named,  a  power  house  has  been  erected  from 
which  ail  the  university  buildings  will  be  lighted  and 
heated.  The  present  Engineering  Building  will  later  be 
used  for  the  mechanical  and  electrical  departments  alone, 
as  a  separate  structure  is  soon  to  be  erected  for  the  civil- 
engineering  department. 


Reserve  Corps  of  Etm^Biraeers  for 
HaHnoimaE  Defeirase 

At  a  fairly  well-attended  meeting  of  the  xVmcrican 
Society  of  Civil  Engineers  on  May  19,  a  resolution, 
declaring  that  it  was  the  sense  of  the  meeting  that  the 
society  confer  with  the  (Jovernment  for  the  purpose  of 
|)IaciMg  the  influence  and  facilities  of  the  .society  at  the 
•  lisposal  of  the  Government  to  assist  in  the  organization 
of  a  reserve  corjjs  of  engineers  for  possii)le  .»<ervice.  either 
in  construction  of  military  works  or  in  active  service  in 
llie  United  States  Army  in  times  of  necessity,  was  appar- 
ently unanimously,  although  by  no  means  vociferously, 
iidopted. 

Tiie  resolution  was  proposed  by  Richard  S.  Huik,  engi- 
neer of  miiintenance-of-way  of  tlir  New  York  Railways 
iJo.,  and  followed  a  talk  on  the  (levelo|inu'nt  of  New  York 
City,  past  and  projected,  by  T.  Kennard  Tliom.son,  and  a 
')rief  description  of  some  of  the  advances  maile  in  stean\ 
.  iiivii:iitinii  l)v  11.  Dc  M.  Parsons. 


^Ir.  Buck  prefaced  his  resolution  with  a  few  remarks 
on  the  seriousness  of  the  present  situation  of  the  Xational 
Government  and  enlarged  upon  the  services  the  society 
could  render  the  Government  in  case  of  necessity.  Mr. 
Parsons  and  one  or  two  others  also  spoke  in  favor  of  the 
resolution  and  of  the  weakness  of  our  present  standing 
army  and  national  defenses.  There  appeared  to  be  very 
little  enthusiasm,  even  when  the  secretary  assured  the 
members  that  they  could  in  no  way  commit  the  society, 
which  through  its  Board  of  Direction  had  already  ap- 
pointed a  committee  to  investigate  such  action,  with 
William  Barclay  Parsons,  of  Xew  Y^ork  City,  as  chairman. 

Orsi^y^spsiia  t<n>  ISe  Movedl 

The  new  double-deck  drawspan  on  the  Second  Ave. 
(Xew  York  City)  bridge,  which  carries  the  Third  Ave. 
elevated  railway  over  the  Harlem  Kiver,  will  be  floated 
into  place  on  Sunday,  June  6.  It  is  expected  that  work 
will  start  at  5  a.m.  and  replacement  be  completed  by 
noon.  The  other  two  new  spans  of  the  bridge  were  moved 
into  place  on  Feb.  22,  as  described  in  Exgixeering  Xews 
of  Feb.  25,  p.  413. 

The  work  will  be  done  for  the  Interborough  Eapid 
Transit  Co.  (under  the  direction  of  F.  W.  Gardiner,  Prin- 
cilial  Assistant  Engineer)  by  the  Terry  &  Tench  Co. 

HeM«^   IForainitiflllsi   for    Coiacrete 
SJlsxIbs 

A  (Irat't  of  a  new  ordinance  to  govern  fireproof  construc- 
tion of  buildings  in  Xew  York  City,  jjrejiared  by  a  com- 
mittee of  the  Board  of  xVldermen,  with  P.  P.  Miller  as  ex- 
pert, contains  the  following  rule  for  determining  the  safe 
carrying  capacities  of  concrete-slab  floors. 

The  Rross  loail  In  pounds  per  square  foot  of  floor  surface 
."hall  not  exct-efl  the  product  of  the  depth  In  Inches  of  the 
reinforcement  below  the  top  of  the  slab,  by  the  cross-sectlonnl 
area  In  siiuare  Inches  per  foot  of  width  of  the  tenslonal  steel, 
divided  by  the  square  of  the  span  In  feet,  all  multiplied  by 
the  foUowinK  coetflclents:  When  cinder  concrete  Is  used  14.000 
If  the  reinforcement  Is  not  continuous  over  the  support,  IS, 000 
If  the  relnforcen\ent  consists  of  rods  or  other  shapes  securely 
hooked  over  or  attached  to  the  supports,  and  26,000  If  the  re- 
inforcement consists  of  steel  fabric  continuous  over  the  sup- 
ports; and  when  stone  concrete  Is  used,  30,000  and  -10,000  re- 
spectively. 

The  draft  is  open  to  public  discussion  until  June  2 
and  later  will  lie  [ueseiited  to  the  Board  of  Aldermen  for 
pas.sage.  This  is  part  of  the  section-by-section  revision 
of  the  city's  Imilding  code,  now  in  progress. 
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Asp1h)i&it  Ff&veimtiemt  Slides  OIRT 
Basc^uiIc  BridjE^e 

A  Imsiiiif  liriiliji'  1  17  ft.  loiij:  niid  ('>ii  ft.  \vi<le  was  rv- 
.iiitk  cn'tti'tl  jointly  liy  the  Soiitlu'rii  I'acilif  anil  Atchi- 
son, TojH'ka  &  Santa  I-V  railways  to  carry  their  donhlc  line 
of  trnck»<  »>\i'r  the  channel  of  Islais  Creek,  in  the  sontli- 
enstern  suhurhs  of  San  Francisco. 

As  a  precaiition  airainst  lire  it  was  ilerided  to  pave  thi' 
lirid,i;e  witii  an  as|>halt  surl'iuc  mi  a  woodi-n  hase,  willi  a 
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detail  as  shown  in  Fiir.  I.  It  was  thoujrht  that  the  keyed 
wooden  lloorinfj  would  he  sullicient  to  hold  the  asphalt 
.surface  rigid  when  the  drawi)ridge  was  in  a  virtical  jx)- 
sition.  Such  did  not  prove  to  he  the  ease,  for  when,  on 
May  8.  1!)!."),  the  hridge  was  uji-ended  the  adhesion  he- 
tweon  the  as]ihnlt  and  the  concrete  did  not  prove  sutlicient 


Fi. 
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to  hold  the  surface  in  plaee.  Xuniorous  crack ;  develojied 
during  the  first  five  minutes,  and  after  the  brid^^e  had  been 
held  nearly  vertical  for  20  niin.,  the  pavement  parted  in 
several  places  and  slid  downward.  It  was  therefore  de- 
cided to  abandon  this  type  of  pavement  on  the  bridge 
and  to  substitute  creosoted-fir  flooring. 

PSaiSadelplhasi  Sewage  S^epoa't 

Three  sewage-treatment  works  for  Philadelphia,  which 
in  1050  would  probably  treat  707,000,000  gal.  of  sewage 
from  a  population  of  3,I.)'?.000,  are  recommended  in  a 


■■|(c|iorl  Oil  llic  Collcition  ami  'rn-atnicnl  of  the  Sewaj^c 
of  the  City  of  I'hihulclphia."  just  made  public*  TheHC 
works,  together  with  collecting  and  intercepting  sewerK 
and  pumping  statiitns,  are  eHtimatcd  to  cost  $.1 1,(;0(),000, 
hut  only  $aa,  100,000  is  needed  to  provi<le  for  the  collection 
and  treatment  of  all  the  present  and  immediate  future 
dry-weather  sewage  and  "(irst  Hush  of  rainfall."  The 
$v"vM00,O0()  would  he  distributed  over  a  period  of  about 
live  years,  in  accordance  with  the  program  given  below. 
Mroadly  speaking,  the  report  recommends  the  utilization 
of  the  Delaware  Riser  for  the  dilution  and  oxidation  of 
.sewage  freed  from  suspended  matter  by  coarse  screens, 
irrit  chandters  and  two-story  sedimentation  tanks  of  the 
Km.scher  or  Imholl  type.  For  the  snuillest  of  the  three 
works,  fine  screens  would  he  used  instead  of  settling 
tanks — at  least  for  a  time.  If  neces.sary,  percolating  filters 
or  other  o.xidizing  works  would  be  added  in  the  future. 

All  tliree  of  the  projwsed  works  would  be  located  on 
the  Delaware  River,  as  follows:  (1)  NortkeaJit  Workn, 
for  the  northern  i)art  of  the  city,  located  south  of  Brides- 
liurg;  to  consist  of  coarse  screens,  grit  chandlers  and  Ini- 
holf  tanks.  (2)  Southeast  Works,  for  the  southeastern 
])art  of  the  city,  located  in  the  vicinity  of  Greenwich 
I'oint;  to  consist  of  coarse  .screens,  grit  chambers  and  fine 
screens.  (.'5)  Southwest  Works,  for  the  central  and  west- 
ern parts  of  the  city,  to  be  located  in  the  southern  part  of 
West  IMiiladclphia,  near  the  junction  of  tiie  Schuylkill 
and  Delaware  rivers;  to  consist,  like  the  Northeast  Works, 
of  coarse  screens,  grit  cJiambers  and  .sedimentation  tanks. 

It  is  recommended  that  $5,000,000  be  appropriated  at 
once.  Of  this,  $1,700,000  would  go  for  sites  for  the  three 
sewage-works.  The  remainder,  in  two  successive  install- 
ments, would  bo  spent  for  sufficient  units  of  the  Northeast 
AVorks,  with  collectors  and  accessories,  to  treat  the  70,000.- 
000  gal.  of  sewage  daily  from  a  jjopulation  of  300,000. 

The.se  sections  of  treatment  works  and  collectors  would 
maintain  Frankford  and  Pennypack  creeks  in  a  clean  con- 
dition, ])revent  the  discharge  of  crude  .sewage  into  the 
Delaware  Piver  between  Bridesburg  and  the  northern 
l)0undary  of  the  city,  and  maintain  the  water  of  the  Dela- 
ware Piver  as  a  fit  source  of  water-supply. 

Next  in  order  would  come  $5,700,000  and  then  $4,800,- 
000  to  restore  the  Schuylkill  Piver  to  a  clean  condition 
by  collecting  sewage  and  treating  it  at  the  Southwest 
Works.  After  this,  $3,400,000  would  be  spent  for  extend- 
ing the  Northeast  Works  and  collecting  system.  All  this 
done,  $.'5,500,000  would  be  used  for  the  Southeast  Works 
and  collectors  and  for  enlarging  the  two  treatment  works 
previously  built.  These  expenditures  would  comprise  the 
$22,400,000  already  mentioned  as  advised  for  the  im- 
mediate future.  They  would  divert  from  the  creeks  and 
rivers  and  treat  to  a  greater  or  less  extent  all  the  dry- 
weather  flow  of  sewage  and  the  first  part  of  the  storm 
flow.  The  operation  and  maintenance  of  the  works  .so  pro- 
vided would  cost  about  $500,000  a  year. 

The  collecting  .sewers  included  in  the  foregoing  esti- 
mates would  be  sufficient  until  1950,  but  the  "greater  de- 


•The  report  was  made  for  the  Department  of  Public  'Works 
of  Philadelphia  by  Georpre  S.  Webster,  Chief  Engineer  of  the 
Buif-au  of  Surveys;  Gcor>?e  K.  Datesman.  Principal  Assistant 
Knuineer,  and  VV.  L.  Stevenson.  Assistant  Engineer.  Resides 
extensive  studies  of  river  conditions  and  of  the  many  local 
engineering  factors  which  govern  the  economic  design  of 
collecting  and  intercepting  sewers,  pumping  stations  and 
treatment  works,  the  conclusions  of  the  report  are  based  on 
the  oper.itions  of  a  sewage-testing  station  at  Philadeiphia  in 
1909  and  1910  (see  "Engineering  News,"  .Apr.  27,  1911,  pp.  oO.i-T 
and  513)  and  upon  studies  of  European  sewage-works  made 
by  Mr.  AVebster  In   190S  and   by  Mr.   Datesman   in   1913. 
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gree  of  refinement"  of  sewape  treatment  required  before 
that  time  would  call  for  an  outlay  of  $12,200,000,  making 
a  total  outlay  of  $34,600,000  up  to  1950. 

The  report  recommends  cooperation  between  Pennsyl- 
vania and  New  Jersey,  "so  as  to  secure  concordant  action 
for  the  treatment  of  the  sewage  of  communities  in  these 
states  which  is  discharged  into  the  Delaware  River  or  its 
tributaries." 

In  view  of  the  stand  for  separate  sewers  throughout 
the  state  which,  it  is  understood,  has  been  made  by  the 
Pennsylvania  Department  of  Health,  it  is  notable  that 
the  Philadelphia  engineers  advise  against  changing  from 
the  combined  to  the  separate  system  at  Philadelphia.  An- 
other notable  feature  of  this  report  is  its  inclusion  of  es- 
timates of  large  savings  effected  by  changes  in  grades,  the 
adoption  of  siphons  and  the  elimination  of  pumping  sta- 
tions as  a  result  of  careful  studies  of  European  practice 
and  local  conditions. 

RepaiiP   "WoirBS   oca   £]h©    DaSIlsvs= 
©ak  ClaHf  Viaduact 

Repairs  are  practically  completed  on  the  Dallas-Oak 
Cliff  reinforced-concrete  viaduct  at  Dallas,  Tex.,  where 
during  December  last*  the  expansion  of  a  wood-block 
pavement  forced  out  of  line,  and  in  some  places  frac- 
tured, the  bracketed  sidewalk. 

The  method  of  repairing  the  damage  is  shown  in  the 
accompanying  drawings,  which,  it  should  be  noted,  differ 
in  one  detail  from  the  section  of  the  sidewalk  given  in 
the  previous  description  of  the  failure.  The  former 
drawing  showed  the  gutter  as  a  separately  laid  block 
resting  on  the  floor  slab  and  against  the  curb.  In  real- 
ity the  curb  and  gutter-shoulder  were  poured  at  one  time, 
leaving  a  horizontal  break  between  gutter  and  floor 
slab,  as  showTi  in  the  accompanying  drawings.     In  ex- 
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and  walk  pulled  back  into  line.  Then  1-in.  iron  dowels 
were  cemented  into  the  floor  slab  and  left  to  extend  high 
enough  so  that  they  reached  into  the  new  gutter  block 
which  was  poured  later.  The  surfaces  of  the  slab  and 
curb  were  roughened  to  increase  the  bond. 

Those  cantilever  brackets  which  had  been  cracked 
through  about  along  the  line  shown  in  the  right-hand 
section  were  strengthened  by  braces  made  up  of  pairs 
of  4x6x%-in.  angles  extending  along  the  upper  edges  of 
the  beam  from  under  the  fascia  girder  nearly  to  the 
curb.  At  the  inside  end  these  angles  were  held  together 
by  a  %x8-in.  plate  bent  over  the  beam  and  anchored 
thereto  by  a  through-bolt.  At  the  outside  end  the  con- 
crete in  the  fascia  girder  was  dug  away  to  permit  ex- 
tending the  angle-irons  clear  to  the  face  of  the  girder 
and  the  angles  then  grouted  into  the  opening  thus  made.. 
In  some  of  the  broken  beams  it  was  found  that  the  up- 
per tension  rods  did  not  extend  to  the  fascia  girders. 
The  latter  were  patched  up  in  places  by  grouting,  and 
where  total  failure  occurred,  for  a  distance  of  44  ft.,  new 
fascia  girders,  curb  and  gutter,  sidewalk  and  railing  were 
built. 

The  first  bids  for  the  repair  work  were  rejected  Jan.  21 
last  and  new  bids  invited,  without  any  response.  The 
work  was  then  completed  by  day  labor  under  the  direction 
of  J.  F.  Witt,  County  Engineer.  The  estimated  cost  is 
$3000. 

m. 
A  IR(0>cR=TuairairaeSaira^  Ms^dhinicae  for 

An  important  step  in  tunneling  methods  is  the  decision 
to  use  a  rock-tunneling  machine  in  the  AVilson  Ave.  lake 
intake  tunnel  at  Chicago,  although  the  machine  in  this 
case  will  drive  only  a  small  pioneer  hole,  12  in.  diameter. 
The  tunnel  is  now  under  construction  by  the  city  (by  day 
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panding,  the  wood-block  floor  pushed  this  curl)  outward, 
fracturing  some  of  the  cantilever  beams. 

There  were  in  the  origiiuil  design  four  1-in.  expansion 
joints,  one  along  each  gutter  and  one  about  IH  in.  from 
each  gutter.  In  the  repair  work  additional  expansion 
joints  were  provided  by  removing  a  2-iii.  strip  of  the 
wood  blocks  along  each  gutter  for  the  length  of  the  via- 
duct an<l  filling  the  o|)enings  with  a  soft  asplialtic  ce- 
ment. 

Where  the  walk  had  been  nicrcly  pushed  out  of  line, 
which  occurred  in  about  sixteen  of  the  U-I't.  spans, 
the  concrete  gutter   blocks   were    removed   and    the   curb 

•  "EnKlneerliiK  Newm,"  Jan.    11,    1!>K.,   v    '.'-■ 


labor;  and  was  described  ia  our  issue  of  Apr.  22.  The 
.1.  1'.  Karns  Tunneling  Machine  Co.,  of  Cleveland,  Ohio, 
has  closed  a  contract  with  the  Department  of  Public  Works 
for  the  installation  of  one  of  its  heading  machines,  ami 
the  contract  is  of  interest  from  the  fact  that  the  company 
will  receive  as  its  pay  33%  of  the  saving  in  cost  of  drilling 
and  explosives  as  compai'cd  with  the  cost  of  the  work  as  iir- 
dinarily  done. 

The  tunnel  is  in  solid  rock  and  is  of  hor.seshoe  section 
12  I't.  3  in.  by  13  ft.  and  I  1  ft.  4  in.  by  12  ft.     The  tun 
neling  nwichiiu-  will  drive  a  12-in.  central  heading,  or  hole, 
which   is  expected  to  take  the  place  of  tiic  ordinary  cut 
holes  and  give  the  necessary   release   for   the   liclpcr  and 


Mm 


EN (5  IN  K  !•;  i:  I  \  t;    n  !■:  w  s 


1 05.5 


trim  holes,  tliiis  ciialiliii;,'  tin-  -viuk  to  piD^^rcsH  iiunli  iikhu 
n»|>nlly  and  with  Uss  t(>ii,suin|itiiiii  of  i-xitlosiNc.  'I'ln- 
Kiinis  iiiiuliiiii'  (dt'scrilioil  in  Knoinkkuino  Nkws.  Mar. 
.'),  IIM.I)  was  (li'sij:iu'(l  (>ii;;inally  to  drivo  a  (i-ft.  heading, 
whirh  wtudd  In-  iMilai;,'i'd  to  lull  luniifl  section.  Tlie  ma- 
chine as  adapted  to  tiie  ('hica;;o  work  will  he  iinicli  sim- 
pler and  lif^litcr.  It  operates  on  the  same  jirinciph',  lun - 
injj  a  sinjjlo  reciprocatinir  liead  (l\i  in.  diameter  instead 
of  (>  ft.),  titted  with  cnttiiiir  lilaih-s  and  striking;  tl\e  rock 
a  series  of  ra])id  hlows.  'I'hc  head  rev(dves  sli;,ditly  at  ck  h 
stroke. 

Tlie  niaclnne  will  he  in  operation  prohalily  within  ahonl 
two  months,  .lohn  iCrieson  is  City  I'lnj^ineer,  and  Henry 
W.  riausen  is  Kni^ineer  of  Water- Works  Constriiction  in 
the  department  of  I'nhlic  Works,  in  ciiar<re  of  the  tunnel 
work. 
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M.\.s.>^.\('iU'si:Trs  iNsririri:  oi'  'rKciiNoi.Dcv-  The 
hydraulic  hiboratory  which  will  be  provided  in  the  now 
huildinjrs  in  Candjridije  is  expected  to  e.\cel  any  other 
of  the  kind  in  this  country.  It  will  occupy  about  one- 
third  of  a  space  about  55x300  ft.  and  will  bo  four  .stories 
hiirh.  It  will  be  equipped  with  every  sort  of  hydraulic 
ajtparatus,  indudinj;  all  kinds  of  pumps,  a  pressure  tank 
permittinjr  heads  up  to  about  (iOO  ft.  for  experiments  on 
nozzles  and  orifices,  weirs  of  all  kinds  and  sizes,  several 
tanjrential  waterwheels,  an  indosed-turbine  and  a  large 
open-turbine  testing  j)lant,  where  heads  up  to  ;35  ft.  will 
ho  made  available  by  a  >'?0-in.  steam-driven  centrifugal 
pump.  Water  will  be  taken  from  the  Charles  River  into 
canals  in  the  basement  of  the  building,  where  it  can  be 
.-lored  or  circidatcd. 
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A  Fire  in  a  RaiUra;-  Tunnel  near  Cable,  Calif.,  which 
startc<l  early  on  the  nioining  of  May  14,  stopped  Southern 
Pacific  and  Santa  Fe  trains  at  this  point.  Both  ends  of  the 
tunnel,  which  is  about  361  ft.  in  lenfith,  and  timbered,  were 
blocked   in   an   endeavor   to   smother   the    fire. 

Severe  RaiUTay  AVreek  in  Knuianil^Three  trains  collided 
on  the  Caledonia  Ry.,  at  Gretna,  England,  at  6  a.m.  on  May 
23,  resulting^  in  the  death  of  156  persons  and  the  injury  of 
300.  One  of  the  trains  was  carrying  .tOO  troops  and  this 
train  collided  with  a  local  from  Carlisle.  Before  the  result- 
in(?  confusion  had  subsided  an  express  from  London  bound 
for  Glasgow  crashed  into  the  wreck.  The  wreckage  caught 
fire.     Most  of   the   klled   and   wounded   were  soldiers. 

Hiicli  Water  DnninKed  a  BridKe  over  the  Red  River  at 
Shreveport,  La.,  on  May  9.  Previously,  a  24-ft.  span  on  the 
extreme  east  end  had  collapsed,  and  this  had  been  recovered 
on  May  8.  In  the  second  collapse  it  was  swept  away  with 
a  100-ft.  span.  Some  falsework  and  a  derrick  car  used  in  an 
t-lTort  to  save  the  bridge  were  also  lost.  The  cylinder  pier 
on  the  east  end  of  the  drawspan  was  deflected  westward  about 
1  ft.;  the  drawspan  was  uninjured.  When  the  damage 
occurred  the  Red  River  was  at  about  flood  stage. 

Jitney  BuHneM  recently  unceremoniously  quit  the  city  of 
Pueblo,  Colo.  According  to  the  "Pueblo  Chieftan,"  their  drivers 
failed  to  appear  on  a  few  rainy  days  and  their  fair-weather 
patrons  thereafter  refused  to  use  them  when  they  did  re- 
appear. 

.\II  Telephone  Companleii  in  Illinois  after  July  1  will  be 
under  the  jurisdiction  of  the  State  Railroad  and  Warehouse 
Commission  as  the  result  of  the  recent  Minette  Bill  of  the 
state  legislature.  No  policy  in  regard  to  the  regulation  of 
telephone    companies   has   yet    been    formulated    by    the    com- 


nilMHlon,  but  It  Ih  «xp<-c(cil  Unit  II  ti-)<!pli<iii<-  I'xpcrt  and  Ht.irr 
win    bo    laki'n    iin. 

I'rlae*  for  I'^MnnyM  »n  Kronomlr  Nuhjeet*  for  tho  your 
I'.iKl.  olTiTiMl  by  Hurt.  .SchafrntT  &  Miirx,  of  ChicitKO,  iiri: 
aKiiln  uMMouMci'il.  Aiiionx  th<-  hukk'-nIivI  HuhJi-ctH  of  thi; 
iiMMiiVH  lire:  A  <'rllliiil  .Study  of  tho  ApproprladotiH  fur  IllvorM 
iokI  llarbiirn  In  tho  I'lilloil  .StatuH,  I  KUfi- I'Jlfi,  and  tho  NcudH 
mill  Ktituri'  of  Aniuilciin  .Shipping.  Tho  prUoH  orTorod  uiiiount 
In  $2riii<i.  Tho  ihalrniHii  of  tho  coiniiilttoo  lnlruMto<l  with  tho 
oxiiiiiliMillnii  iif  Iho  I'NHiiyH  anil  tho  award  of  the  prIzoH  Ih  I'lof 
.1.    I,»wii-ii.o    l.aiiKhllii.   of    tho   rnlvoTMlty    of  ChlcaKO. 

'I'he  4'opprr  I'rudtietiun  of  tho  United  .StatoH  In  I!)11  waH 
7fl6,S!)0  loHM  of  now  metal  and  ir.,;»03  tonH  of  recovered  ncrap, 
ac'('or<Ilng  to  advance  HtatomentH  of  tho  U.  ,S,  Qoologlcal 
Survey.  Tho  concernB  troating  Hcrap  produced  an  additional 
112.000  lonn  of  copper  In  braHH  and  olhi-r  ,alloyH.  About  4300 
tons  of  copijor  was  put  out  In  bluostono  fcopper  Hulphate) 
by  the  refining  conipanloH.  The  total  production  of  primary 
and  Hocondary  copjior  was  43,201  tons  In-low  the  1913  figure. 
There  was  an  Increase  of  41,(i2S  toim  In  tin:  reported  Htocka 
of  copper-producing   companiia. 

New  Yiirk  State  Town  Anariloal  Sdilo  lilKli\vii>  (oiitraet — 
The  town  of  ,Soulhanipton.  on  Long  l.sl,irnl,  h.-in  boon  awarded 
the  contract  for  the  construction  of  lO'/i  mi.  of  state-aid  hlgh- 
w.'iy  between  Quogue  and  .Southampton.  The  town's  bid  was 
$113,0fiS  against  bids  from  16  contractors  ranging  from  $114,- 
2  lit  to  $152,582.  The  contract  is  ui)on  tho  same  terms  under 
v.hlch  a  contractor  would  v.ork,  and  theoretically,  at  least, 
the  town  will  be  held  by  the  State  Highway  Department  to  aa 
:'.trict  an  accountability.  Similar  contracts  have  been  let  be- 
fore, but  are  reported  to  have  been  unsuccessful  in  their  pur- 
••'>se   of  saving   the   public   money. 

Cuiebra  Cut  on  the  Panama  Canal  has  been  renamed 
Oaillard  Cut  by  order  of  President  Wilson,  in  honor  of  the 
late  Lieut. -Col.  D.  D.  Gaillard,  Corps  of  Engineers,  United 
States  Army.  The  President  in  his  order  says:  "As  a  member 
of  the  Isthmian  Canal  Commission  from  Mar.  16,  1907,  to 
Dec.  5,  1913,  Lieut. -Col.  Gaillard  was  in  charge  of  the  work 
in  Cuiebra  Cut  until  its  virtual  completion,  being  compelled 
to  abandon  his  duties  in  July,  1913,  through  an  illness  which 
culminated  in  his  death  on  Dec.  5,  1913.  His  period  of 
I'anama  Canal  Service  included  the  years  of  most  active 
construction  work.  He  brought  to  the  service  trained  ability 
of  the  highest  class,  untiring  zeal  and  unswerving  devotion 
to  duty.  I  deem  it  a  fitting  recognition  of  Lieutenant-Colone) 
Gaillard's  service  to  the  country  to  rename  in  his  honor  tho 
scene   of  his   life's   triumph." 

Tlie  Marginal  Freight  Railway  of  the  City  of  New  York 
was  authorized  by  the  Cullen  bill,  signed  by  Governor  Whit- 
man on  May  24.  This  clears  the  way  for  work  on  a  project 
which  has  been  agitated  for  several  years  (.see  "Engineering 
News,"  Mar.  7,  1912,  p.  421,  and  May  22,  1913,  p.  1098).  The 
new  line  will  probably  extend  south  alon;;  the  Brooklyn 
waterfront  from  Brooklyn  Bridge  to  about  6Cth  St.,  and  will 
give  freight  exchange  for  districts  now  unconnected.  The 
railway  facilites  of  the  New  York  Dock  Co.  and  the  Bush 
Terminal  Co.  will  probably  be  taken  over  and  incorporated. 
The  rails  will  be  at  surface  except  where  elevated  to  avoid 
rrade  crossings.  There  is  planned  to  be  a  large  classification 
yard  with  car-ferry  bridges  and  a  line  to  the  New  York  Con- 
necting Ry.  This  railway  would  be  built  and  owned  by  the 
city,  but  it  would  be  leased  for  operation  to  a  corporation 
formed  by  all  the  trunk  lines  reaching  the  port  of  New  York. 

Bond   and    Charter-Amendment   Klection   at    Denver — At   an 

election  on  May  IS  the  people  voted  on  five  liond  issues  and 
on  two  charter  amendments.  The  bond  issues,  which  were 
for  municipal  buildings  aggregating  a  million  in  cost,  were 
defeated  by  a  vote  of  about  three  to  one.  A  proposition  to 
abolisli  the  Public  Utilities  Commission,  created  some  years 
ago  to  secure  municipally  owned  water-works,  was  defeated 
by  a  vote  of  9349  for  to  19,465  against.  The  second  charter- 
amendment  p:-oposition,  which  was  to  abolish  the  Moffat 
Tunnel  Commission,  was  carried  by  a  vote  of  17,447  for  to 
10,069  ap-ainst.  This  commission  was  created  to  build  a  tunnel 
through  the  Continental  Divide  to  be  used  by  the  city  for 
conveying  water  and  electric  current  and  by  the  Denver  & 
Salt  Lake  R.R.  Bonds  were  voted  for  the  purpose.  The 
State  Supreme  Court  declared  that  the  project  was  an  attmept 
to  evade  the  constitutional  prohibition  against  the  use  of 
city  funds  for  the  benefit  of  private  corporations.  (See  "Engi- 
neering News,"  Mar.  5,  1914,  p.  541,  July  2,  1914,  p.  31,  and 
July  16,   1914,  p.   156.) 

A  CenMUM  of  .\ntoniobileN  in  the  L'nited  States  has  been 
made  by  the  Office  of  Public  Roads  by  collecting  the  motor- 
vehicle  registration  records  of  the  various  states  for  the  year 
1914.  These  records  show  the  total  number  of  vehicles 
registered   in   the  United   States  as   follows:     Automobiles,   1,- 
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666.984;  motor  trucks,  44.355;  motorcycles,  152,945.  New  York 
leads  in  the  number  of  automobiles,  the  total  being  150,898. 
Then  come  in  the  order  named,  Illinois,  California,  Ohio.  Penn- 
sylvania and  Iowa.  In  each  of  these  states  over  100.000  auto- 
mobiles were  registered  in  1914.  It  will  be  noted  that  a 
large  use  of  automobiles  in  the  agricultural  states  is  indi- 
cated by  the  above  figures  and  also  by  the  figures  for  some 
other  agricultural  states  as  follows:  Indiana,  66,500:  Kansas, 
.:9,374;  Michigan,  76.389;  Minnesota.  67,862;  Missouri,  54,468; 
Texas,  40,000;  Washington,  30,253;  Wisconsin,  53,161.  The 
use  of  motor  trucks  appears  to  be  pretty  closely  confined  to 
the  states  with  a  large  mileage  of  improved  roads.  New  York 
leads  again  with  17,325;  Massachusetts  has  8326;  Pennsyl- 
vania 6453  and  Connecticut  2968.  The  gross  revenues  from 
automobile  registration  fees  in  1914  were  $12,270,000.  besides 
which  state-road  funds  benefited  by  automobile  fines  amount- 
ing to  over  $100,000. 

Wind  Movements  dnrins  Colon  Fire — The  $3,000,000  con- 
flagration at  Colon,  C.  Z.,  on  Apr.  30,  afforded  interesting  rec- 
ords of  the  local  wind  generated  by  a  great  fire.  The  "Canal 
Record"  for  May  5  comments  on  this.  The  hydrographic  sta- 
tion at  Colon  is  situated  on  the  old  Panama  R.R.  office  build- 
ing, several  hundred  yards  from  the  fire,  and  the  Section  of 
Hydrography  and  Meteorology  states  that  the  peculiar  varia- 
tion of  the  wind  in  the  afternoon  of  Apr.  30,  during  the 
progress  of  the  fire,  was  due  in  large  part  to  the  fire.  The 
heated  air,  rising,  set  up  local  currents  recorded  as  wind.  The 
rates  and  directions  of  movement  in  the  period  from  noon  to 
midnight  were  as  follows: 

Hour                           Mi.  per  hr.  Hour  Mi.  per  hr. 

12  to  1 7  NW  6  to     7 13  N 

1  to  2 7  NW  7  to     8 12  N 

2  to  3 9  NW  8  tQ     9 12  N 

3  to  4 ION  9  to  10 9  NE 

4  to  5 15  N  10  to  11 5  NE 

5  to  6 15  N  11  to  12 3  NE 

The  maximum  rate  was  17  mi.,  from  the  north,  at  4:40 
p.m.  The  fire  was  in  progress  from  about  3  to  9  p.m..  and 
burning  strongest  between  4  and  6.  The  change  of  direction 
of  the  wind  is  also  regarded  as  showing  the  influence  of  the 
fire. 

Plans  for  the  Nenr  Interior  Department  Building  at  W^ash- 
ington  have  been  completed  and  bids  for  its  construction  are 
to  be  opened  on  July  13.  The  building  is  to  provide  accom- 
modations for  the  Geological  Survey,  the  Reclamation  Ser- 
vice, the  Bureau  of  Mines,  the  General  Land  Office,  and  the 
Bureau  of  Indian  Affairs,  which  have  been  hitherto  housed  in 
six  separate  rented  buildings,  none  of  them  fireproof.  The 
building  will  be  located  on  the  block  bounded  by  F  and  G 
St.,  and  18th  and  19th  St.  The  principal  front,  facing  on  F 
St.,  will  be  402  ft.  long.  The  plan  of  the  building  forms  .-i 
capital  E,  the  three  wings  extending  from  F  St.  back  toward 
G  St.,  a  distance  of  392  ft.  The  building  will  be  six  stories  in 
height,  and  the  courts  between  the  wings  will  be  119  ft.  in 
width,  thus  affording  an  abundance  of  light  and  air.  The 
architectural  design  of  the  building  resembles  that  of  the 
new  Bureau  of  Engraving  and  Printing  rather  than  the  older 
type  of  Government  buildings,  which,  while  architectural 
monuments,  were  generally  poorly  lighted.  A  notable  inno- 
vation In  the  arrangement  of  the  offices  is  that  instead  of 
having  all  the  offices  of  a  bureau  on  the  same  floor,  each 
bureau  will  have  a  section  of  the  building  and  will  occupy 
several  floors,  with  elevator  service  provided  for  each  section. 
With  buildings  covering  such  a  very  large  area  as  this  it  is 
believed  that  this  grouping  will  facilitate  intercommunication 
and  economize  time.  The  estimated  cost  of  the  building  is 
$2,500,000,  and   It  Is  to  be  completed   early  In   1917. 


PEM.S0MAILS 


Mr.  W.  S.  Hanley,  Assoc.  M.  Am.  Soc.  C.  K.,  Chief  Engineer 
of  the  New  Orleans  Great  Northern  R.R.,  has  bren  made  Su- 
perintendent of  the  road;  with  headquarters  at  Bogalusa,  La. 

Mr.  Ralph  S.  Torrance,  formerly  Electrical  Engineer  of 
Kohler  Brothers,  of  Chicago,  has  oponeil  an  otllre  at  111  West 
Monroe  St..  In  that  city,  as  a  consulting  electrical  and  me- 
chanical  engineer. 

Mr.  A.  Ij.  Moler  has  been  mnilo  Senior  Inspector  of  Motlvo 
Power  of  the  Eastern  District  of  the  Division  of  Valuation  of 
the  InterHtate  Commerce  Commission.  His  headquarters  will 
be  In  Washington.   D.  C. 

Mr.  r>nnlp1  S.  Hooknr,  who  was  formerly  in  the  service  of 
the  Colorado  &  Southern  Uy.,  as  lioratlng  and  Construction 
Engineer,  has  been  appointed  Civil  Engineer  of  the  Cubllc 
Utilities  Commission  of  C(ilorn<lo. 


Prof.  John  Clayton  Tracy,  Assistant  Professor  of  Structural 
Engineering,  has  been  elected  Professor  of  Structural  Engi- 
ne&ring  of  the  Sheffield  Scientific  School  and  a  member  of  its 
Governing  Board,   by   the   Yale   Corporation. 

Mr.  Charles  Saville,  Assoc.  M.  Am.  Soc.  C.  E.,  of  the  firm 
of  Bartlett  &  Ranney,  Inc.,  Consulting  Engineers,  of  San 
Antonio  and  Dallas,  Tex.,  has  been  appointed  Director  of  San- 
itation of  the  newly  reorganized  Department  of  Health  of  the 
City   of  Dallas. 

Maj.-Gen.  George  'W.  Goethals,  M.  Am.  Soc.  C.  E.,  had  the 
degrees  of  Doctor  of  Laws  conferred  on  him  by  Johns  Hop- 
kins University,  Baltimore,  Md.,  at  the  inauguration,  on  May 
20.  of  Dr.  Frank  Johnson  Goodnow  as  the  third  President  of 
th2   University. 

Mr.  Charles  R.  Pratt,  M.  Am.  Soc.  M.  E.,  has  opened  an 
office  at  55  Liberty  St.,  New  York  City,  as  a  consulting  engi- 
neer. He  will  give  particular  attention  to  the  system  which 
he  has  recently  devised  for  the  conversion  of  hydraulic  ele- 
vators to  electric  operation. 

Mr.  J.  X.  Cohen,  Jun.,  Am.  Soc.  C.  E.,  who  for  the  past 
eight  years  has  been  associated  with  Dr.  Rudolph  Hering, 
first  with  the  firm  of  Hering  &  Fuller  and  later  with  Her- 
ing &  Gregory,  of  New  York  City,  has  resigned,  in  order  to 
accept  an  appointment  as  Designing  Engineer  of  the  Syracuse 
Intercepting  Sewer  Board,  for  the  projected  sewage-disposal 
works   of  Syracuse,  N.  Y. 

Mr.  George  B.  Holbrook,  of  Springfield,  Mass.,  has  been 
elected  President  of  the  Connecticut  River  R.R.,  to  succeed 
Mr.  John  H.  Alvin,  of  Concord,  N.  H.  Previous  to  his  retire- 
ment from  active  business  two  years  ago,  Mr.  Holbrook  was 
Treasurer  of  the  American  Writing  Paper  Co..  of  Holyoke, 
and  head  of  the  Beebe-Holbrook  Paper  Co.,  of  Holyoke,  of 
which  concern  he   was  the  founder. 

Mr.  Preston  K.  Yates,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer. New  York  City,  has  taken  his  son,  Sheldon  F.  Yates,  into 
partnership  under  the  firm  name  of  Yates  &  Yates.  Mr.  Shel- 
don F.  Yates  was  for  two  years  an  instructor  in  the  Harvard 
Engineering  School  under  Professor  Swain.  He  has  since 
then  been  Principal  Assistant  Engineer  on  the  construction  of 
the  New  Haven  Trap  Rock  Co.'s  plant  at  North  Branford, 
Conn.,  which  was  described  in  "Engineering  News'  of  Mar. 
2."),  1915.  The  offices  of  the  firm  are  in  the  new  Equitable 
nuilding,    120   Broadway. 


©BHTUAIRY 


Edward    Harding     Barnes,  Chief     Engineer    of     the     Grand 

Rapids    &    Indiana    Ry.,    died  at    his    home    in    Grand    Rapids, 

Mich.,    on    May    15.      He    was  formerly    in    the    service    of    the 
Pennsylvania  R.R. 

Arthur  M.  Greene,  formerly  a  prominent  contractor  of  Phil- 
adelphia, died  at  the  home  of  his  son.  Prof.  Arthur  M.  Green-. 
Jr..  of  the  Faculty  of  Rensselaer  Polytechnic  Institute,  Troy, 
N.  Y.,  on  May  19,  In  his  77th  year. 

Samuel  D.  Lehr,  for  30  years  City  Engineer  of  Allentown, 
Penn.,  died  In  that  city  on  May  18  after  a  four  months'  illness 
with  apoplexy.  Colonel  Lehr  also  served  as  Mayor  of  Allen- 
town,  and  when  the  city  adopted  the  commission  form  of 
government  he  was  placed  at  the  head  of  the  highway  depart- 
ment.    A  widow  and  a  daughter  survive  him. 

Edmond  Colgnet,  head  of  the  famous  firm  of  relnforced- 
concrete  specialists,  Edmond  Colgnet  et  Cle.,  died  In  Paris  on 
Mar.  29  after  a  long  Illness.  Mr.  Colgnet  was  the  son  of 
Francois  Colgnet.  who  as  early  as  1861  suggested  the  struc- 
tural pos.slbllltles  of  concrete-encased  metal.  The  son  grad- 
uated In  engineering  from  the  "Ecole  Centrnle"  In  Paris  and 
later  took  up  the  studies  started  by  his  father,  early  perfect- 
ing a  system  which,  throuwfh  a  very  complete  International 
organization,  has  had  wide  use.  Of  late  years  he  has  devoted 
Ills  time  to  general  contracting  and  banking,  In  addition  to 
heading  the  Arm  which  bore  his  name. 

Walter  C.  E.  Moberly,  a  prominent  Canadian  engineer 
who  (lid  much  pioneer  work  In  opening  up  British  Columbia, 
died  at  Vancouver,  B.  C.  on  May  14,  at  the  age  of  S3.  He 
WHS  born  at  Oxford,  England,  and  came  to  I'nnada  when  qult>> 
young.  After  studying  his  profession  In  Toronto,  he  was 
engagrd  for  some  time  In  railway  and  exploration  work  and 
went  to  British  Columbia  In  1S5S,  where  ho  was  appointed 
Superintendent  of  Public  Works.  Subsequently,  he  was 
engaged   In   the  construction  of  the   Yale-Cariboo  wagon   road 
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R«  l)«M>nio  Surv<-yor-(}<'n«Tiil  In  isfi4  uiwl  inuilr  Imi'ort""' 
exploriitlonH  In  tin'  Houtli  iiiu!  Hotitliriml  of  lln'  provlnci', 
ilurlMK  which  ho  dlHOOvtMi'd  tln<  IOukI'-  I'uhh  In  Ihn  ni<iiintalnii, 
whii'li  (Ixrtl  lh<>  rouli-  for  the  ('iinii<lliii<  I'lu-lflc  Ity.  AftiT 
•omo  yonrH  »prnt  In  tin-  WcBti-in  Sliilr«.  Mr.  Mobi-rly  wiim 
In  ISil  iiiipoliilinl  l>y  the  I'uniidlan  < JoVKinnn-nt  un  i-iiKliiriT 
10  tnko  i-hiii'Kt'  of  the  HuivoyH  for  Ihi-  Ciiniiilliiii  riioKlf  wi'Ht 
0(  the  KiikI<^  i'liBH.  Iti'inovInK  to  Mittillohii,  ho  promotnl  thv 
oonatrui'tlon   of  the   Mimltohn   SouthwrHtcrn   lly.,  of  which   ho 

becnnio   fhlcf   Kn^ln •       Ho   built    the   (lr»t    My»tpm   of   Hi-worn 

In  WlnnlpoK  iiml  confitnictoil  tho  Iniinwiiy  at  (Srnnd  llapldn 
on  the  Saitkatchowiin  Ulvor.  for  tho  IludHon  Hiiy  Co.  Ho 
wmi  the  author  of  a  work  on  "Tho  KocKh  and  Ulvors  of 
Hrltlah  Columbia"  and  other  puhllcntlonH. 


COMING    MKKTINOS 

AMERICAN   SUPPLY    AND   MACHINKRY    MANUFACTUHI5H3' 
ASSOCIATION. 
Juno   3-4.     Annual    conrentlon   at    Hollovuc-Stratford.    Phila- 
delphia,    IViin        Secy,     F.     D.    Mitchell.     1510     Woolworth 
HIJk..  Now   York  City. 
NATIONAL   CONFRKKNCE    ON    CITY    PLANNING. 

Juno    7-9.      National    Conferei\ce    in     Detroit,     Mich.      8ecy., 
Flavel   ShurtlofT.    19   Conjjrosa   St..    noston,   Mass. 
AMERICAN     RAILWAY     MASTER     MECHANICS'     ASSOCIA- 
TION. 
Junf  9-11.     Annual   convenllon   in   Atlantic  City.     Secy.,  Joa. 
M.  Taylor,  Karpcn   Bids.,  ChlcaKO. 
MASTER   CAR   BUILDERS'    ASSOCIATION. 

June  U-16.     Annual  convention  in  Atlantic  City.     Secy.,  Jos. 
M.  Taylor,  Karpen   Bldg.,  Chicago. 
SOCIETY    FOR    THE    PROMOTION    OF    ENGINEERING    EDU- 
CATION. 
June   22-25.      Annual    meeting   at   Iowa   State   College,    Ames. 
Iowa.     Secy.,  F.  L.  Bishop,  University  of  I'lttsburgh,  Pitts- 
burgh. Perin. 
AMERICAN    SOCIETY    OF    MECHANICAL    ENGINEERS. 
June  22-25.     Summer  meeting  at  BufCalo,  N.  Y.     Secy.,  Calvin 
W.    Rice,    29    \V.    39th   St.,    New    York    City. 
AMERICAN    SOCIETY    FOR    TESTING    MATERIALS. 

June  22-26.     Annual   meeting  in  Atlantic  City.     Secy.,  Edgar 
Slarburg,   University  of   Pennsylvania,   Philadelphia,   Penn. 

Sonthwriiterii  Wnter  Works  AHNocIation — The  Fourth  An- 
nual Convention  will  be  held  in  Galveston,  Tex.,  June  14-16. 
Among  the  papers  scheduled  for  presentation  are  the  follow- 
ing: "Making  a  Municipal  Plant  Pay,"  R.  S.  Naylor;  "Leakage 
from  Cast-Iron  Water  Mains,"  James  W.  Ivy,  "When  is  a 
Meter  a  Meter  and  When  not  a  Meter?",  A.  M.  Burgess: 
"Marshall  Water  Works,  15  Y'ears'  Growth,"  Ben  F.  Meyers: 
"The  Filtered  Water-Supply  of  the  Canal  Zone,"  Guy  Eldredge; 
'The  Trials  of  the  Water  Commissioner  in  a  Small  Town," 
L.  H.  Gray.     The  Secretary  is  E.  L.  Fulkerson,  Waco.  Tex. 

Aanociatton  of  Iron  and  Steel  Electrical  Engineer!! — The 
next  monthly  meeting  in  Pittsburgh  will  be  held  Saturday, 
June  5,  at  the  German  Club,  and  will  be  in  the  nature  of  a 
smoker.  There  will  be  a  general  discussion  on  miscellaneous 
matters  of  general  interest  to  the  Association,  but  the  principal 
interest  of  the  evening  will  probably  be  centered  in  the 
entertainment  features.  The  annual  meeting  will  be  held 
Sept.  8-11,  at  Detroit,  Mich.,  at  the  Hotel  Statler.  The 
Secretary  is  W.  T.  Snyder.  The  Chairman  of  the  Convention 
Committee    is   A.    H.    Swartz,    Churchill    Ave.,    Cleveland,    Ohio. 

International  Railnay  Fuel  Ansociation — The  Seventh  annu.al 
meeting  was  held  at  the  LaSalle  Hotel,  Chicago,  May  17-20. 
In  connection  with  it  there  was  an  extensive  exhibit  of  coal- 
ing-station equipment  and  apparatus  for  handling  coal.  .\ 
paper  on  "Powdered  Coal,"  by  W.  L.  Robinson  (B.  &  O.  R.R.>, 
reviewed  the  possible  advantages  of  fhis  fuel  for  locomotives, 
but  said  little  about  actual  practice  or  experience.  Mr.  Stroud 
(of  E.  H.  Stroud  &  Co..  Chicago)  and  Mr.  Harrington  (of  the 
Powdered  Coal  Engineering  &  Equipment  Co.,  Chicago)  spoke 
in  favor  of  the  system.  The  latter  suggested  that  the  intro- 
duction of  pulverized  coal  for  locomotives  might  result  in 
checking  the  public  demand  for  railway  electrification  in 
cities,  since  it  would  eliminate  smoke,  sparks  and  cinders 
and  permit  of  muffling  the  exhaust.  The  cost  of  equipping 
a  locomotive  for  burning  pulverized  coal  he  estimated  at 
$4500.  Mr.  Bentley  (C.  &  N.  W.  Ry.)  pointed  out  a  number 
of  difficulties  and  problems  to  be  solved,  and  other  representa- 
tives of  railway  rrvechanical  departments  discounted  the 
favorable  aspects  presented  in  the  paper.  .\  paper  on  "Fuel 
Oil  for  Locomotives,"  by  G.  M.  Bean  (American  Arch  Co.), 
suggested  further  experiment  with  superheated  steam  for  the 
burners.  The  report  of  the  Committee  on  Mechanical  Stokers 
stated  that  about  935  locomotives  thus  equipped  are  now  in 
service,  and  that  in  most  cases  they  can  use  cheaper  grades 
of   coal   than   can   be   used   with   hand   firing.      In   a   paper   on 


"SiMoUo  I'rivontlon."  10.  W.  Pratt  (C.  *  N.  W.  Ry.)  reviewed 
tlio  iiiolhoilH  adopted  lit  ChlcnKO  by  tho  riillwuyH  and  the 
city  uulhorllloN  to  iibuto  tho  smoko  nulmnco.  I'racllcilly 
nil  locotnotlvoM  oporatInK  In  tho  city  aro  oqulppi^d  with 
Npeelal  appiiriitUM,  and  it  has  boon  Hhown  that  in  thiH  way 
etiKlnoN  (uti  burn  Moft  coal  with  very  little  «nioko  If  Ibe 
oHKlno  crew  taken  proper  mri-.  Tho  city  haw  a  Hmok<- 
InHpt'Otlon  bureau  and  tho  rallwayM  havo  about  54  smok'- 
iMHpoctorH.  Tho  latter  act  Jointly  for  all  tho  roadH,  thun 
oliininating  diHcrlmlnutlon.  Tho  avoriigo  dcnHity  of  railway 
snioko  haM  been  reduced  from  10.74%  In  1912  to  about  7?! 
In  1914.  Tho  Htorago  and  weighing  of  coal  at  railway  coal- 
Htorago  plantH  and  coaling  Ht:illonH  WiiH  reviewed  In  tho 
rei)ort  of  lh«  rommltteo  on  Coaling  StatlonH,  preHonted  by 
II.  J.  Sllfer.  This  report  gave  a  number  of  plaiiH  of  coal- 
handling  plantH  and  called  attention  oHpocially  to  tho  nocesBlty 
of  accurate  weighing  or  monHuring  of  the  co;il  going  Into 
and  coming  out  of  the  plant.  It  doHcrlbed  alHO  the  great 
coal-handling  and  storage  plants  of  the  Panama  Canal.  D.  C. 
Huell,  Union   Pacltlo   Ry.,  Omaha,   was  elected   President. 
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Autonintir    RocIosInK   Circuit-Breaker 

A  radical  departure  in  electric  circuit-breakers  Is  bein? 
marketed  by  the  Automatic  Recloslng  Circuit  Krcaker  Co.,  of 
Columbus,  Ohio.  The  new  devices  not  only  open  the  circuit 
In  case  of  overload  but  automatically  re.store  connections  to 
the  mains  as  soon  as  the  overload  or  short  circuit  is  removed. 
Moreover,  they  can  be  adjusted  to  reclose  on  any  desired  load 
resistance,  so  that  they  distinguish  between  a  short  circuit 
and  the  resistance  of  lamps  or  self-starting  motors  remaining 
connected. 

The  operation  Is  shown  by  the  accompanying  sketch.  The 
main  contact  is  held  closed  by  the  closing  coil,  the  plunger  of 
which  engages  an  arm  pivoted  at  one  end  and  carrying  at  the 
other  a  roller  which  moves  on  the  main  contact  arm.  The 
closing  coil  is  connected  across  the  main  line  between  Points 
1  and  2.     At  first  it  secures  full   potential,  but  soon  the  resist- 


300-Amp.  Reclosixg 
Breaker 


Diagram   ok   Reclosixg 
Bheakp:r 


ance  Rj  is  cut  into  circuit  and  thereafter  only  a  few  watts  are 
drawn.  If  a  short  circuit  should  occur,  as  at  the  load,  the 
excess  current  through  the  series  coil  would  draw  its  core  up. 
throwing  the  bell-crank  above,  opening  the  circuit  of  the  clos- 
ing coil  and  causing  the  main  contacts  to  open.  The  bell- 
crank  L  is  locked  open  by  the  latch  H. 

After  opening  the  main  contacts  a  small  index  current 
flows  around  the  gap  through  the  resistance  R-  and  Rj  and 
the  dashpot  plunger  descends  to  bridge  the  trip-coil  contacts 
at  K.  After  this  the  index  current  flows  through  both  the 
trip  coil  and  the  low  resistance  R.i  in  series  with  the  short 
circuit.  When  the  short  circuit  is  removed,  so  that  the  load 
resistance  rises  to  the  allowed  value,  enough  current  will  flow 
through  the  trip  coil  to  make  it  release  the  latch  H  and  let 
the  bell-crank  L  close  the  operating-coil  circuit  to  reset  the 
circuit-breaker. 

The  main  contacts  are  of  the  usual  laminated-brush  con- 
struction, with  auxiliary  carbon  tips.  The  air  dashpot  can  be 
adjusted  for  various  lengths  of  time  before  the  breaker  re- 
closes.  The  new  apparatus  is  entirely  automatic  and  may  be 
located  at  any  convenient  point  in  the  distribution  system. 
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Machine    for   Donhle    Paper   Photogrraphs 

The  machine  shown  in  the  accompanying  view,  styled  the 
"Duplex  Cameragraph,"  has  been  developed  by  the  Camera- 
graph  Co.,  of  Kansas  City,  Mc,  for  making  photo-copies  of 
book  pages,  documents,  etc..  on  both  sides  of  sensitized  paper. 
A  single  lens  is  used  to  photograph  two  objects  or  opposite 
sides  of  one  object  on  opposite  sides  of  the  same  sheet.  The 
advantages  of  this  process  are  a  25%  saving  on  cost  of  prints 


calorific    value,    makes   an    equivalent    service    about    equal    to 
$3  town  gas. 

t'ast-Steel    Rerailers 

The  frogs,  shown  herewith,  for  replacing  derailed  cars  and 
engines  on  the  rails  are  steel  castings.  The  outside  rerailer 
is  so  made  as  not  to  foul  the  column  bolts  of  a  derailed  truck 
and  so  keep  it  from  sliding  up  to  the  rail.  It  has  a  broad 
outside  flange,  and  its  inner  flange  rests  upon  the  rail  base 
while  lugs  on  the  side  fit  under  the  rail  head,  so  that  the  rail 
and  frog  cannot  tilt  away  from  each  other  under  the  lateral 
forces   exerted    during    the    movement    of   the    derailed    truck. 


DiPLEX   Photo- R:;i'i;()i)L(Ki: 

and  a  50%  reduction  in  bulk  of  bound  or  stored  prints.  As 
far  as  possible,  parts  of  the  machine,  like  the  interchangeable 
paper  boxes,  measuring  devices,  rewinds,  are  identical  with 
those  on  the  company's  "Simplex"  photo-reproducer  (which 
prints  on  one  side  only).  Metal  construction  is  used  through- 
out except  for  the  bellows.  The  machines  are  leased  for  99 
years  (at  prices  ranging  upward  from  $500  for  the  "Sim- 
plex"). 

Pintach   Can  ^Vldely  Available 

During  the  many  years  in  which  Pintsch  oil  gas  has  been 
largely  used  for  lighting  steam-railway  cars,  the  compressed 
gas  supplied  to  the  railroads  has  not  been  available  for 
general  distribution.  The  policy  of  the  Safety  Car  Heating 
&  Lighting  Co.,  controlling  the  industry  in  this  country,  now 
seems  to  have  changed,  for  the  Pintsch  Compressing  Co.,  of 
New  York  City,  allied  with  the  Safety  company,  is  now  sup- 
plying gas  for  Isolated  lighting  and  heating  installations. 

A  somewhat  different  gas  from  the  r.iilway  supply  is  now 
being  made  for  this  business;  about  20  lb.  of  the  original  -.as 
could   be   stored    In    a   6-ft.    flask    under   a   pressure   of   150   at- 
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moBpherer,  whereas  16  11).  of  t'le  new  ;  as,  called  "I.solltc,"  can 
be  stored  In  a  38-ln.  cylinder  under  t'.io  same  pre.-.siur".  Cias 
la  shipped  from  the  coinpany'.s  nearcit  compres.ilng  station  to 
the  customer  In  steel  flasks,  much  a.s  any  of  the  several  com- 
pressed gases  are  now  su:)p!l(d  f'r  Indii.Htrlal  service.  The 
flask  In  not  kept  by  the  consumer,  but  the  gas  Is  allowed  to 
pass  Into  n  larger  receiving  tank,  where  It  Is  stored  at  n 
pressure  of  four  or  flvo  atmospheres.  A  pressure-reducing 
regulator  Is  Interposed  between  the  house  line  and  the  storage 
tank.  The  gas  has  a  thermal  value  of  about  1-100  K.t.u.  per 
cu.ft.  On  account  of  this,  spe<lal  fixtures  have  to  bo  eiiijiloyed. 
The  storage  and  regulating  ecjulpment  Is  leased  to  the  con- 
sumer at  r.Oc.  per  month.  Tlio  gas  Is  sold  for  10c.  i>er  lb.,  the 
company  paying  return  freight  on  empty  flasks.  The  gas  has 
u    volume    of    about    K.    ft,    per    lb.,    which,    together    with    the 


("ast-Steel  Eerailixg  Froo^ 

The  inside  rerailer  has  similar  lugs,  which  fit  under  the  rail 
head  and  are  of  such  length  as  to  keep  a  flangeway  open  be- 
tween the  rail  head  and  the  face  of  the  rerailer.  The  wheels 
are  engaged  by  the  treads  alone  until  high  enough  to  clear 
the  rail,  being  then  crowded  over. 

Instead  of  relying  entirely  upon  a  number  of  spikes 
(which  are  hard  to  drive  under  a  derailed  car  or  engine)  each 
rerailer  is  secured  by  a  clamp.  One  end  of  this  is  hooked 
over  the  rail  base,  and  the  other  secured  by  a  loose  lug  and 
taper  key.  These  rerailers  are  made  by  the  Reading  Special- 
ties Co.,  of  Reading,  Penn. 

Small   Hand  Concrete  Mixer 

The  Giesler  portable  concrete  mixer  for  small  jobs,  shown 
in  the  accompanying  view,  has  a  conical  galvanized-lron  re- 
volving drum  of  2-cu.ft.  capac- 
ity, fitted  with  interior  blades. 
Fastened  around  the  drum  i.s 
an  iron  ring  which  rests  on 
a  pair  of  idler  rollers.  The 
rear  face  of  the  ring  is  a 
bevel  gear  meshing  with  a  pin- 
ion on  the  short  shaft  carried 
by  one  standard.  This  shaft 
may  be  fitted  with  a  crank 
handle  or  a  pair  of  tight-and- 
loose    belt    pulleys. 

With  the  drum  in  the  po- 
sition shown,  the  door  at  the 
top  is  removed,  and  a  charging 
hopper  is  inserted.  After  the 
drum  is  charged,  the  door  Is 
replaced  and  fastened.  When 
the  p'-oper  number  of  revolu- 
tions hi-s  been  made  the  drum 
Is  stopped  with  the  door  at  the 
bottom.  Then  as  the  door  Is 
removed  the  concrete  flows 
Into  the  wheelbarrow  or  spout. 
The  machine  weighs  less  than 
200  lb.  and  may  be  mounted  on 
a  truck  or  a  fixed  frame.  It 
Is  liiillt  liy  the  Callnnd-llennlng  Manufacturing  Co.,  Milwau- 
kee,  Wis. 

.\ir-TlKlit    Canvaa    Tuiiinic 

Under  the  trade  name  "Flexold,"  heavy  coated  canvas  lull- 
ing Is  being  put  out  by  the  l!en\ls  Ilio.s.  Hag  Co.,  of  St.  Louis, 
for  cairying  air  Into  tunnels  and  shafts  or  taking  off  fuini'S, 
etc.  It  Is  put  up  In  10-  to  21-ln.  dlnnielors  and  100-  to  500-ft. 
sections:  a  man  can  carry  100-f(.  on  his  shoulder.  The  can- 
vas fioin  which  these  tubes  are  made  appears  to  be  rendereil 
Mlr-tlght  and  waterproof  by  a  rubber  coating  applied  to  one 
side  and   forci-d  partly  through  the  fabric. 
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Tin-  S|>inil(liiiL;  l>iiiu  in  the  Suiilli  ^iilui  jHiwcr  (l('\;'l()|)- 
iiu'iit  of  tlu'  I'luili.'  (iiis  &  I'llcctrif  Co.,  in  Ni-vada  County, 
Cnlif.,  is  0111'  of  till'  larnost  mid  liij^'lii-st  dams  in  tlu'  world. 
It  is  ari'lii'd  in  plan,  'M)'>  It.  Iii.uli  and  is  of  loiurctt'  dr- 
jHisitod  in  nia.ss.  As  (Icstrilicd  in  llNdiNKKitiNc;  Nkws. 
IXv.  11,  I'.U.'l,  ]).  1  Ki;},  till'  loiuri'to  was  mixed  in  a  plant 
liiuh  up  on  the  sido  of 
tlie  lanon  and  ilniti'd 
dirvitly  into  jilaiv  for 
the  lower  lovi'ls.  lielt 
conveyors  heir.jj  used 
to  lift  the  concrete 
Iiijrh  enoujih  to  chute 
it  into  the  up]nT  levels. 
At  the  time  of  the  ])ie- 
vious  article,  however, 
construction  had  not 
projrrcssed  so  far  as  to 
show  the  final  stai^e 
of  the  conveying  plant 
illustrated  in  the  ac- 
companying view. 

The  mixer  liouse 
was  Iniilt  at  the  rim 
of  the  canon,  as  high 
as  was  consistent  with 
locating  it  close  to  the 
spur  track  over  which 
cement,  gravel  and 
sand  for  the  construc- 
tion were  hauled. 
These  materials  were 
transferred  to  t  li  e 
mixer  house  on  IS- 
and  24-in.  belt  con- 
veyors. The  mixing- 
plant  equipment  con- 
sisted of  four  1-yd. 
Smith  mixers,  with  a 
combined  capacity  of 
2000  cu.yd.  in  21  hr. 
From  the  mixers  wooden  chutes  Si^  ft.  deep  and  2  ft. 
wide,  lined  on  the  bottom  with  cast-iron  plates  and  on 
the  side  with  sheet  steel  and  laid  at  an  average  incline 
of  25°,  conveyed  the  concrete  into  place. 

When  the  dam  had  been  constructed  to  a  height  of 
approximately  22.5  ft.  the  above-described  method  of  dis- 
tribution became  impracticable,  as  the  slope  of  the  chutes 
could  not  be  made  steep  enough  for  the  concrete  to  flow. 
Two  vertical  steel  frames  were  then  erected,  their  bases 
being  firmly  embedded  in  the  concret*.  They  were 
designed  to  support  two  inclined  steel  frames  (shown  in 
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Df.po.siting  Concretk  by  CnuTB  AND  Belt  Conveyor, 
Spaulding  Dam,  California 


the  view  sloping  up  away  from  the  far  side  of  the  caiion),      400  ft.  per  miu. 


e(|iiippi'ii  with  belt  conveyors.  TIm'  loncrcli'  was  tlii'ii  ch'- 
valc<l  in  two  stages  for  the  more  remote  jiortions  of  the 
siructuri!  and  in  one  stage  for  ])arts  at  the  center  of 
the  dam  nearer  the  mixer.  In  the  view,  the  chute  in  the 
nearest  part  of  tiie  dani  is  depositing  concrete  that  has 
i)een  chulcil  down  from  tlr;  mixer,  raised  liy  belt  conveyor 

to  tlie  top  of  the  far 
tower,  elm  ted  dow'n  to 
the  conveyor  leading 
lo  the  lop  of  the  near 
liiucr.  vviieiice  it  de- 
s((iii|>  llirungii  the 
(iiial  chute. 

ft  is  stated  that  the 
1  hiites  required  very 
little  attention  for 
operation  except  wlicn 
It  was  necessary  to 
chiinge  tlieir  locati<jn ; 
tiicy  therefore  gave  a 
most  economical  sys- 
tem of  conveying  con- 
1  rete.  One  novel  fea- 
ture was  the  method 
used  for  cleaning  the 
belt  conveyors.  In  the 
|)nst.  with  belt  systems 
of  distribution  for 
mixed  concrete,  the 
chief  difliculty  seems 
to  have  been  in  keep- 
ing the  belt  clean  and 
free  from  concrete  ma- 
terial caking  upon  it. 
This  difficulty  was 
o  v  e  r  c-  o  m  e  in  the 
Spaulding  plant  by 
the  use  of  compressed 
air.  .Tust  beneath  the 
belt  at  the  point  where 
it  passed  back  under 
the  last  roller,  jets  of  air  were  forced  against  the  belt  from 
fan-shaped  nozzles.  These  delivered  the  air  at  a  pressure 
sutlicient  to  remove  all  material  adhering  to  the  belt.  This 
device  kept  the  belt  smooth,  clean  and  in  good  working 
order,  although  without  it  tlie  concrete  soon  put  the 
Jjelt  out  of  commission. 

In  the  earlier  part  of  the  work,  when  only  gravity  dis- 
tribution was  used,  the  record  of  concrete  laid  was  as  high 
as  21.50  cu.yd.  in  a  10-hr.  day.  After  tlie  intermediate 
belt  conveyors  were  installed  the  record  was  about  2000 
cu.yd.  per  10-hr.  day  delivered  on  a  24-in.  belt  traveling 
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By  Rolaxd  E.  Stoelting* 

The  ne\r  Linwood  Ave.  intake  tunnel  for  the  w-ater- 
works  at  Mil\rankee,  Wis.  (see  Exgixeerixg  News,  June 
18,  1914),  will  end  at  a  shaft  4000  ft.  from  shore,  rising 
to  a  crib  from  which  6-ft.  pipe  lines  will  extend  about 
1500  ft.  to  submerged  intakes  in  60  ft.  of  water. 

The  crib  is  a  steel  structure  60  ft.  in  diameter  and 
about  60  ft.  high.    It  has  an  inner  shell  19  ft.  in  diameter 
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The  New  Water-Works  Ixtake  Crib, 
Milwaukee,  Wis. 

for  use  during  the  sinking  of  the  shaft,  which  will  be  re- 
moved later.  Tlie  completed  crib  will  have  a  concrete 
lining  lOi/o  ft-  thick  and  an  interior  diameter  of  39  ft., 
as  shown  in  Fig.  1.  In  the  annular  space,  'l^^y^  ft.  wide, 
are  eight  vertical  radial  trusses  and  four  vertical  radial 
partitions.  The  latter  form  four  separate  compartments 
which  could  be  filled  with  water  through  small  gate  valves 


•Assistant   Engineer,   Water   Department,   Milwaultee,   Wis. 


to  keep  the  crib  level  while  being  concreted,  and  which 
also  permitted  the  use  of  water  as  ballast  in  case  of  storm 
during  the  work.  Cast-iron  blank  flanges  are  bolted  to 
tlie  four  pijie  inlets,  to  be  removed  when  the  intake  pipes 
are  installed.  The  lining  has  been  built  against  the  outer 
shell  and  about  12  ft.  of  concrete  placed  in  the  bottom 
of  the  crib. 

The  first  18  ft.  of  the  steel  crib  was  erected  at  a  munici- 
pal dock  on  the  Kinnickinnic  River.  It  was  supported  on 
four  oak  timbers,  at  right  angles  to  the  dock  line,  carefully 
blocked  up  and  set  on  an  incline  of  approximately  1  to 
81^.  At  the  dock  line  the  tops  of  the  timbers  were  about 
two  feet  above  the  water.  The  steel-plate  sections  forming 
the  bottom  of  the  crib  were  assembled  on  this  timber 
work  and  riveted  together.  The  floor  system  and  vertical- 
truss  supports  were  then  set  in  place,  followed  by  the  first 
ring  of  plates  of  the  outer  shell.  Considerable  additional 
blocking  was  then  placed  and  the  crib  was  pumped  full 
of  water  so  as  to  determine  its  water-tight  condition. 

Asbc-^tos  strips  had  been  used  at  all  the  joints,  and  the 
crib  was  thoroughly  water-tight  except  in  a  few  places 
where  the  asbestos  had  been  unavoidably  moved  out  of 
place  while  some  of  the  larger  vertical  plates  were  being 
erected.  This  compelled  some  additional  calking  along 
the  vertical  plates.  The  inner  shell  had  bolted  joints. 
The  plates  composing  the  bottom  fitted  accurately,  and 
their  joints  were  all  water-tight. 

On  June  29  the  crib  was  launched  (Fig.  2).  All  block- 
ing excepting  that  under  the  ways  had  previously  been 
removed.  Although  the  ways  were  well  greased,  a  little 
assistance  by  a  tug  was  necessary  to  start  the  crib.  When 
launched  it  remained  water-tight.  It  was  moored  along- 
side the  dock  while  the  remaining  steelwork  (except  the 
roof)  was  placed,  the  crib  being  revolved  so  that  all  this 
could  be  done  with  the  aid  of  a  long-boom  derrick  on  the 
dock. 

This  part  of  the  work  was  completed  in  a  comparatively 
short  time,  and  the  contractor  commenced  placing  con- 
crete in  the  bottom  of  the  crib.  The  derrick  was  used  for 
this  until  the  crib  drew  about  10  ft.  of  water,  when  it  was 
towed  out  to  the  Government  breakwater,  where  the  water 
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is  ID  ft.  ilcfp.  Hell'  tilt"  concrt'lc  was  plnci'd  iiiilil  llir 
fiili  drew  alioiit  'AH  ft.  nf  wnltT.  .\  dcirick  inslallcd  mi  iiii 
olil  schooner.  ri>i^'<'il  ii|i  fur  ||i<-  |)iii|M>sf,  was  »'iii|iloyr.| 
to  placf  lliis  conrrt't*'. 

Ill  tlu"  iiicaiitiint'  the  contractor  was  Icvclin;^  olT  tin-  lake 
liotloin  at  the  site  for  tlie  crih,  which  took  iiiiich  hni^er 
ihaii  was  aiitiei|iate(l.  The  holloin  at  tills  point,  is  mostly 
lianlpaii  ami  reijuired  considcrahle  hlastin^  so  that  it 
could  he  liredi^ed.  ('hari:es  of  dynamite  wen-  iilaced  hy  a 
dixer  and  tired  i-lectricaily  from  a  tn;,'.  'I'lie  exact  points 
for  excavation  were  indicated  l)y  means  of  Inioys.  The 
spjuv  excinatcd  was  KUl  ft.  scpiare,  with  a  inaxiiniim 
<le|)tli  of  excaMilioii  of  ahoiil  .">  ft.  Tiie  wcaliicr  conditions 
wen>  .so  unfavoralile  dnriiiLT  the  snmincr  (if  IDII  that  there 
wert'  not  many  days  wlicn  lhi>  kind  nl'  wmk  could  he 
curried  on. 

Four  lari:e  anchors  were  placed  some  distance  outride  n( 
the  cxc.-ixation,  lo  coiitriil   Ijie  lucation  of  llie  crili.     Thi' 
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wiirk  wa.s  c(im])leted  on  Sept.  <J0.  and  the  crih  was  towed 
out  to  the  site  and  secured  to  the  anchors,  two  of  which 
wore  on  the  line  of  the  tunnel  and  two  at  a])proximateIy 
rigid  angles  thereto.  Two  buoys  placed  on  lines  at  rigid 
angles  to  the  tunnel  were  u-sed  to  locate  the  crih  as  nearly 
as  po.«sihle  in  the  center  of  the  excavation,  tlie  tunnel  line 
being  given  by  a  transit  on  shore. 

After  the  crib  was  moored  in  ]H)sition,  the  four  small 
valves  in  the  inner  cylinder  were  o])ened,  thus  ])crmitting 
water  to  flow  into  the  four  compartments  of  the  annular 
chamber.  While  the  crib  slowly  sank  the  men  hamlling 
the  anchor  lines  kept  it  over  the  center  line  of  the  tuniu'l, 
as  directed  by  signals  from  the  instrument-man  on  shore. 
In  this  way  it  was  placed  within  a  few  inihes  of  the  exact 
location  intended.  When  it  rested  on  the  bottom  of  the 
lake  it  was  allowed  to  fill  with  water,  and  was  weighted 
ilown  with  crushed  stone  jilaced  on  a  temporary  platform 
which  extended  over  the  greater  part  of  the  crib.  The 
stone  was  ])laced  in  a  short  time  by  means  of  an  endless 
conveyor  from  a  large  steamer. 

The  remaining  concrete  was  jdaced  through  iron  spouts 
which  conducted  it  to  the  various  compartments.  A 
mixer  and  a  steam  derrick  were  installed  on  a  tcunporary 
platform  on  the  crib,  so  that  they  could  be  shifted  from 
time  to  time.  The  material  was  delivered  directly  to  the 
mixer  from  a  scow  which  was  moored  alongside  (weather 
permitting).  The  concrete  was  conveyed  to  the  various 
-"outs  in  a  1-yd.  bucket  by  the  derrick. 

•Vn  attempt  was  made  in  the  beginning  to  plaee  this 
•  oiicrete  under  water  by  keeping  the  spout  filled  and  its 
lower  end  constantly  embedded   in   the  fresh   concrete. 


This  had  to  be  aliaiMloiud  after  a  I'ew  days  jieciiiise  the 
Clint riictor  could  not  handle  the  spoiils  jiroperly  with  the 
eipiipmeiit  at  hand,  'i'he  criished-Htoiie  hallast  on  the 
leiii|i(irary  platform  jiroviiled  siiHiiieiit  weight  to  permit 
of  |Mimping  out  the  water,  and  the  concrete  was  then 
placed  in  the  dry. 

.\  considerable  biiik  was  phicecl  in  n  single  section 
hefnie  the  mixer  and  derrick  were  shifted,  'i'lio  progress 
made  was  slow,  liul  in  this  manner  the  renmindr'r  of  the 
concrete  was  placed  to  within  a  few  feet  of  flu;  top  of  the 
c  rib.  when  the  work  was  discontimicfl  owing  lo  the  late- 
ness of  the  season.  The  steel  roof  trusses,  <  rib  light  and 
fog  signal  were  then  phiced  temporarily  on  the  crih,  as 
shown  in  Kig.  ■'!,  to  remain  in  pbici;  until  Ihi!  working 
seaMiii  of  IJlj.'"),  when  they  will  he  I'emovc'd  so  that  the 
lake  siiiift  can  be  sunk. 

The  .-.hart  is  In  be  coiisli-ncled  liy  sinkiiitr  a  caisson 
liirougli  the  \'.^-U.  inner  cylinder  (d'  th(!  crili.  Tliis  cais- 
son is  to  be  niMilc  in  sections  8  ft.  high  and  is  ft.  diani- 
eler.  securely  lidlted  tdgetlier,  and  will  extend  from  above 
the  water  le\cl  diiwii  lhi(iiii;li  the  lake  bottom. 

The  sinking  of  this  caisson  forms  a  part  of  a  separate 
(iinlract,  hut  ]irovision  was  made  for  a  water-tight  con- 
nection l)etween  tlu;  caisson  and  the  inner  cylinder  of  the 
crib.  Two  sets  of  angh;  irons  hinc  hr'cii  |ilneed  nround 
tiiis  evlinder,  near  the  bottom,  uliicli  are  to  |i:irt!v  in- 
elose  lu(i  niliher-hose  gaskets,  as  sliown  in  I'"ig.  I.  \\  hen 
the  caisson  has  been  sunk  to  the  i'ei|inred  de])th,  the  gas- 
kets are  to  he  iiillaied  w  iili  ail'  nr  water.  The  space  below 
■  an  I  lien  be  filled  with  concrete  grout.  AH  that  portion 
III'  the  caisson  al)ove  the  gaskets  will  l)e  removed,  as  ■well 
as  the  inner  cylinder  of  the  crib,  and  a  sul)stantial  connec- 
tion made  jjy  carrying  up  tlie  sliaft  lining  to  meet  the 
inside  of  the  bottom  of  the  crih. 

Gate  chambers  have  l)een  |)r(i\  ided  in  the  concrete  lin- 
ing for  the  gates  which  are  to  control  the  water  from  the 
four  ])ipe  lines.  After  the  shaft  is  completed,  the  valves 
are  111  he  installed,  the  ])ipe-line  specials  ])laced  in  ])osi- 
tidii  and  the  roof  on  the  crib  completed. 

The  iTilj  is  to  be  protected  at  night  by  an  acetylene-gas 
l)eaciin  light  equipped  with  an  automatic  sun  valve.  The 
light  flashes  every  three  seconds  and  will  operate  a  year 
without  attention.  At  present  a  i)ell  is  used  as  a  fog 
signal,  operated  electrically  by  storage  batteries  and  con- 
trolled by  a  delicate  jiair  hygrometer  so  that  it  rings  onl}' 
during  periods  of  hijih  hnmidily.  The  storage  batteries 
are  charged  once  a  month.  When  the  new  intake  is  in 
operation,  a  bell  will  be  rung  continuously  l)y  power  de- 
rived from  the  water  flowing  through  the  crib. 

The  ^\■is(■onsin  Dredge  &  Dock  Co.  has  the  contract 
for  the  crib,  and  the  AVi.sconsin  Bridge  &  Iron  Co.  fur- 
nished the  steel.  The  work  was  done  under  the  super- 
vision of  (ieo.  F.  Staal,  City  Engineer.  The  writer  was 
resident  engineer  on  the  construction  of  the  crib  and  was 
intimately  associatecl  wiili  its  design. 

A  New  Konil  to  the  \  <iN<>niit<-  \'ational  Park,  runninpr  from 
western  Nevada,  is  to  lu-  built  l)y  tho  Federal  (Jovernnient. 
The  old  Tiof?a  road,  fiom  .Mono  Lake  on  the  east  slope  of  the 
.Sierra  Nevada  across  the  Yoseniite  National  Park  to  the  vil- 
laKe  of  Sequoia,  has  been  purchased  by  public  subscriptions  in 
California  and  turned  over  to  the  United  .States  government. 
Secretary  Lane  on  Apr.  19  stated  that  the  road  would  at  once 
be  rebuilt  and  put  in  shape  for  motor  tralHc  early  in  July. 
The  road  skirts  the  northern  rim  of  the  Yoseniite  and  gives 
access  to  the  Tuolumne  River  country,  from  which  San  Fran- 
cisco is  to  draw  its  future  water-supply.  The  road  was  built 
in  1881  by  Eastern  capitalists  to  reach  a  mine,  at  a  cost  of 
$61,000,   but   has  been   abandoned  for   years. 
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Irrigattioim  Cfinainiiniels 

By  Samuel  Foutier* 


SYyOPSIi) — Many  seepage  measurements  are 
briefly  summarized.  The  various  factors  influ- 
encing seepage  are  discussed,  with  special  relation 
to  capillarity  and  to  depth  of  water  in  the  channel. 

E.  S.  Bellasis  has  pointed  out  in  his  recent  book  on  irri- 
gation works  in  India  the  three  most  needed  improvements 
in  the  irrigation  canals  of  that  country.  Briefly  stated 
these  are:  (1)  Lessening  transmission  losses  in  channels 
of  all  kinds,  (2)  increased  economy  of  water  in  its  use 
in  the  fields  and  (3)  distribution  by  automatic  measuring 
devices. 

According  to  the  1910  census  there  were  in  the  United 
States  in  that  year  81,837  main  and  lateral  ditches,  ag- 
gregating 125,591  mi.  in  length  and  having  a  maximum 
capacity  of  618,097  sec.-ft.  In  a  recent  publication  of 
the  Department  of  Agriculture  (Bulletin  126)  on  "Con- 
crete Lining  as  Applied  to  Irrigation  Canals,"  the  writer 
lias  estimated  that  over  95%  of  these  channels,  represent- 
ing a  total  length  of  about  120,000  mi.,  was  unlined  at 
the  time  the  census  was  taken  and  that  the  losses  in  trans- 
mission from  the  source  to  the  farms  averaged  40%  of  the 
total  flow.  While  a  portion  of  the  water  which  escapes 
along  the  route  may  be  recovered  and  utilized  by  means 
of  lower  canals  or  pumping  plants,  it  is  believed  that 
the  gain  would  not  compensate  for  the  losses  which  occur 
in  the  small  ditches  which  fonn  the  distributary  system 
of  each  farm.  This  estimate  is  believed  to  be  conserva- 
tive when  both  public  and  private  irrigation  enterprises 
are  considered.  The  average  loss  in  main  canals,  laterals 
and  farmers'  ditches  on  si.x  of  the  larger  Government 
projects  was,  according  to  Hopson,  4-1%.  (See  paper  by 
E.  G.  Hopson,  Proc.  Am.  Soc.  C.  E.,  Vol.  38,  No.  8.)  The 
transmission  losses,  as  given  by  Kennedy,  on  the  Upper 
Bari  Doab  Canal  in  India  averaged,  for  all  channels,  47% 
of  the  total  flow. 

Transmission  losses  include  absorption,  percolation, 
evaporation,  leakage  through  defective  structures  and  ille- 
gal withdrawals  along  the  route.  Since  the  amount  evap- 
orated from  the  surface  of  a  canal  seldom  exceeds  1% 
of  the  total  transmission  loss  and  since  leakage  and  illegal 
withdrawals  can  be  controlled  by  good  structures  and  ef- 
flcient  management,  tliey  need  not  be  considered. 

The  terms  "absorption''  and  "luTcolation"'  are  here  used, 
not  wholly  on  account  of  their  a[)propriatencss,  but  rather 
because  they  lead  back  to  the  great  natural  forces,  capil- 
larity and  gravity,  through  the  action  of  which  water  is 
withdrawn  from  earthen  channels.  The  etfects  of  capil- 
laritv  can  best  lie  observed  in  the  smaller  watercourses 
of  irrigated  fartns.  The  irrigator  makes  daily  use  of  this 
force  to  moisten  soil  and  to  place  the  required  amount 
of  water  within  reach  of  tiie  roots  of  ])lants.  He  turns 
water  into  furrows  for  the  express  ]»ur|)osi'  of  having 
il  withdrawn  by  ca[)illarity.  Unlike  the  main  canal,  the 
furrow  attains  its  highest  etliciency  when  all  the  water 
lA  alworhed  along  its  length.     The  (listrihiition  of  water 


from  furrows  in  the  citrus  orchards  of  southern  California 
was  investigated  in  1905  by  Doctor  Loughridge,  of  the 
L^niversity  of  California,  and  the  writer,  and  from  the 
results  obtained  Figs.  1  and  2  are  introduced.  Fig.  1 
shows  in  vertical  section  an  outline  of  the  four  furrows 
between  two  rows  of  orange  trees,  the  layer  of  dry  soil 
mulch  and  the  moistened  areas  at  stated  periods  of  time 
after  water  had  been  turned  into  the  furrows.  Fig.  2 
shows  the  same  features  obtained  in  another  orchard 
where  hardpan  interfered  with  the  downward  movement 
of  the  water,  but  increased  its  lateral  distribution.  These 
somewhat  typical  cases  show  the  effect  of  capillarity  as 
well  as  gravity.  By  means  of  gravity,  water  flows  in  the 
furrow,  but  the  gradual  absorption  of  this  water  is  large- 
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Figs.  1  and  2.     Effect  of  Capillarity  and  Gravitt 
upox  Water  in  Irrigation  Furrows 

ly  due  to  capillarity.  The  combined  action  of  these  two 
forces  is  shown  in  the  downward  movement  of  water 
in  Fig.  1.  In  porous  -soils  this  downward  movement  is 
greatly  increased  without  any  corresponding  increase  in 
the  lateral  movement. 

It  was  stated  that  there  were  about  120,000  mi.  of  un- 
lined chaimels  used  for  irrigation  purposes  in  the  Western 
states.  With  very  few  exceptions  these  are  excavated  in 
earth,  and  when  water  flows  through  them  a  part  is  ab- 
sorbed in  a  manner  similar  to  that  seen  in  the  spreading  of 
water  across  a  sheet  of  blotting  paper.  To  ignore  the  ac- 
tion of  capillarity  and  magnify  that  of  gravity  is  likely 
to  lead  to  false  conclusions.  To  assume,  for  example, 
as  a  recent  writer  on  this  subject  has  done,  '"that  the  rate 
of  percolation  of  water  through  canal  banks  varies  direct- 
ly as  the  depth  of  water  in  the  canal,"  not  only  ignores 
the  ell'ect  of  capillarity,  but  credits  gravity  with  much 
more  work  than  it  perforins.  From  the  standi>oint  of  high- 
school  physics  the  pressure  head  due  to  dejjth  of  water  in 
the  canal  may  be  an  important  factor,  but  it  has  little 
significance  when  applied  to  .seepage  losses  from  lanals. 

Uf.SII.TS  of  SKKPAdE   ^I  KASUKEMENTS 

A  quarter  of  a  century  ago  several  of  the  Western  ex- 
periment stations  began  a  study  of  duty  of  water.     These 
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olTorts  wore  Inter  sii|)|il('incnli'(l  Ity  ('iiii>,MVSHi(iiial  nppro- 
|)riations  to  tlu'  l'.  S.  |)c|milim'iit  nf  A^^'iicnlliiic  l'i>r  (lie 
iii\rstij;atit>ii  of  tliis  iiiul  kiiuJivd  siilijci  ts.  In  proscciitiiin 
this  work  it  was  early  n'cojini/.rd  thai  the  scrMrc  whii  li 
water  i)erforms  in  irripition  is  hir^'ely  (lepeiiWent  on  the 
(juantily  of  water  wliieli  inn  lie  delivered  to  tiie  users.  In 
otiier  words,  it  was  found  necessary  to  ascertjiin  the  loss 
in  trausuiissiou  and  deduct  this  from  the  <|nantilies 
approjMiated  ami  diverted  from  the  streams.  This  work 
was  quite  accurately  done  in  so  far  as  water  measurements 
were  eoiuorneil.  hut  little  attention  was  paid  to  the  nniny 
iH>iulitions  which  influence  see|m;;e  losses.  l*'or  this  rea- 
Min  nuuiy  of  the  early  records  are  ineompleto.  Notwith- 
standinjj  this  defeit  they  possess  sonic  merit;  and  tlic 
writer  has  collected  in  summarized  form  all  the  avail- 
able n'liahle  records  of  this  earlier  period,  tof^ether  with 
all  similar  records  nuule  hy  the  Ollicu  of  Experiment  Sta- 
tions and  other  aijencies  durinj:;  the  past  15  years.  These 
have  heen  inserted  in  tal)ular  form  in  the  puhlication  to 
whiih  reference  has  heen  made.  The  channels  represented 
vary  in  lajtacity  from  less  than  1  to  over  ;5000  sec.-ft.  and 
arc  located  in  various  parts  of  11  states  of  the  arid  re- 
jlion.  Where  the  total  length  of  canal  was  measured  in 
.several  sections,  an  average  of  all  the  .sections  or  reaches 
was  fivqucntly  taken  in  lieu  of  the  various  parts;  and 
whore  two  or  more  sets  of  measurements  were  made  of  the 
>auio  portion  of  a  canal,  the  results  were  likewi.se  averaged. 
In  this  way  the  total  luuuher  of  .separate  .sot-s  of  measure- 
ments was  reduced  from  r)'38  to  32:).  Again,  in  .some  of 
the  original  records  the  total  length  of  canal  tested  was 
divided  hy  the  total  loss  to  obtain  the  loss  per  mile.  This 
error  has  been  corrected  in  Bulletin  126  hy  computing  the 
loss  on  the  basis  of  the  quantity  of  water  entering  each 
mile. 

In  studying  the  results  of  the  measurements  secured, 
one  cannot  fail  to  observe  the  close  relationship  which  ex- 
ists between  the  loss  per  mile  as  expressed  in  percentage 
of  flow  and  the  size  of  tlie  canal.  This  relation.ship  is 
clearly  indicated  in  Table  I,  which  gives  in  10  groups  the 
results  of  32.]  tests. 

TABI.E    I.     SIMMARY    OF    323    SEEPAGE     MEASUREMENTS 

(Iq  terms  of  percentage  of  total  flow  lost  per  mile  of  channel  for  various  sized 
canals) 
Av.  Ix>ss  Av.  Loss 

Capacity  of  Canal,     N'o.  of    per  Mi.,       Capacity  of  Canal,  No.  of    per  Mi., 

.Sec.-ft.  Testa  %  Sec.-ft.  Tests  % 

l/esthanl 16  2.5  7         ,50  to  7.i 31  4.3 

lto5 , 37  20  2         75  to  100 26  27 

.5tolO .30  11.7         100  to  200 45  18 

IOto2.5 49  12.1         200to800 87  1.2 

25to50 48  5.5        800  and  over 14  1.0 

In  the  16  tests  or  separate  sets  of  measurements  made 
on  ditches  carrying  less  than  1  sec.-ft.,  the  mean  depths 
varied  from  2  to  4  in,,  whereas  in  the  14  tests  made  on 
canals  carrying  from  800  to  311)2  sec.-ft.,  the  mean  depth 
varied  from  o  to  8  ft.  The  average  loss  per  mile  in  the 
first  group  was  25.7%  of  the  flow,  while  in  the  last  group 
the  loss  was  only  1%.  Expressed  in  second-feet  per  mile, 
the  average  lo.s.«es  in  the  two  groups  are  0.19  and  16.5  re- 
spectively. These  results,  therefore,  do  not  seem  to  be 
in  accord  with  the  statement  quoted  above  that  the  rate 
of  jwrcolation  of  water  through  canal  banks  varies  direct- 
ly as  the  depth  of  water  in  the  canal.  On  the  contrary, 
if  the  writer  interprets  the  results  aright,  they  .show  the 
influence  of  capillarity,  particularly  on  the  smaller  chan- 
nels with  their  relatively  shallow  mean  depths  and  large 
wetted  perimeters.  Since  some  of  the  contributors  to  Ex- 
ciNEERiXG  Xews  appear  to  have  opinions  on  this  subject 
quite  different  from  those  held  by  the  writer,  it  may  prove 


worth  while  t<i  review  some  of  the  main  factors  influenc- 
ing Hcepagc  in  order  to  arrive  at  a  belter  understanding 
of  this  perplexing  problem. 

VvlMOtl.S    FacTOIIH    iNKI.lJENfllNO    SeEPAOE 

I.  Cii  MiACTKii  ()!••  .MATKiiiAr,.s — The  namcH  and  sizes 
of  difrcnrit  materials  usually  encountcicil  in  excavating 
for  ditclics  and  canals  are  given  in  Table  II. 

TAIII.i:  II      CI.A.SSII  ICATION  l)V  HOII,  I'AIITICI-E« 


(irilinury  Dt-niKiiution 
l''ine  icrnvrl 
CnarM*  •tiind 

MiMlilllll    Olllli 

I'iii.'  Hari<l 
Vrrv  fin-  "iiikI 
Silt    . 
Clny.. 


Hiw  of  Hoil  Ominii 
.Mm.  In. 

2  to  I  1/12  to  1/2,5 

I  to  0  .5  I  /2.5  In  I  /«) 
O  r,  to  0  25  1  /.50  Uj  1  /IW) 
0  25  to  0.1  I/KK)  to  1/250 
O  1  toO  05  1/2.50  to  l/WK) 
ri  05  l«  0  005  I  /.VK)  U)  l/.5<KK) 

II  115  to  0  (XXIl  l/.VKIO  to  I/I2.5<M) 


As  regards  typical  .soils  of  the  arid  region,  about  16% 
of  their  volume  consists  of  clay,  36%  of  .silt,  19%  of 
very  fine  sand  and  18%  of  fine  .sand.  These  four  clas.ses 
combined  may  thus  be  said  to  constitute  alwmt  89%  of 
such  .soils.  Other  conditions  being  closely  equal,  the  larger 
the  size  of  earth  grains  the  greater  the  seepage  loss.  The 
most  unfavorable  condition  as  regards  this  loss  occurs 
when  the  earth  grains  are  not  only  large  but  fairly  uni- 
form in  size.  It  frequently  happens,  however,  that  open 
spaces  in  coarse  material  are  .so  filled  with  smaller  par- 
ticles as  to  form  a  compact  mass  through  which  little 
water  passes.  This  is  exemplified  in  a  way  by  the  re- 
sults given  in  Table  III. 

TABLE  in.     EFFECT  OF  VARIOUS  TRE.\T.MENT.S  ON  THE  VOLUME 
OF  SOILS 
(In  Terms  of  Cubic  Yards) 
Volumes  of  Original  Materials  Volume.'"  after  Treatment 

Mixed  Mbted,  Poure<l 

Black  but    .Mixed  Moist-     into 

Modi-  and  Not      and     cned.     Water 

Coarse    urn      Fine  Brown  Tamp-  Tamp-    and        and 

Gravel     Sand    Sand    Sand   Earth    Clay    Total      ed         i-d  Tamped  Drained 

1.00       0  25      0  25      0.50     2  00     1   63     I3S      1.40 

0  75        0.50     0.38      ...        1.63      131      ICO      l.ir. 

100        ....      0  50      ....      0.25        ..        1.75     1.44      122     1.14       1.25 

0  63        0.37      0.38     1.38     1.17     0.94     0.91 

2  00        ..  0  25      0.75     3.00     2.38     2  00     1.88 

0  75       0.25     0.13      0.50      1.63     1.25     1    11      1.03 

0  75  ...      0  25      0.25      ....      1.25     0.97     0  84     0.77        

2.  Action  of  Capillarity  and  Gravity — The  action 
of  capillarity  has  already  been  touched  upon ;  that  of  grav- 
ity will  be  considered  under  depth  of  water  in  canals 
and  other  factors. 

3.  The  Gradual  Deposition  of  Silt — All  streams 
used  for  irrigation  carry  more  or  less  silt  during  periods 
of  heavy  runoff,  while  some  streams  are  muddy  through- 
out the  year,  either  from  surface  erosion  or  as  the  re- 
sult of  mining  operations.  In  transporting  silt-laden 
water  through  a  canal  of  low  or  medium  velocity  the 
heavy  particles  are  deposited  on  the  bottom  and  sides. 
This  forms  a  natural  lining  which  is  often  quite  effective 
in  preventing  seepage.  Such  gradual  deposition  of  silt 
accounts  for  the  fact  that  a  new  canal  loses  much  more 
water  than  the  same  canal  after  it  has  been  in  operation 
for  several  years.  A  case  in  point  is  that  of  a  canal 
in  Imperial  Valley,  California,  where,  in  1904,  the  .seep- 
age losses  per  mile  were  2%  of  the  flow.  The  same  por- 
tion of  the  canal  was  again  tested  in  1910,  and  the  loss 
was  found  to  be  only  0.3%  per  mi. 

4.  Depth  of  Water  in  the  Canal — On  this  topic 
I  quote  the  following  from  Bellasis :  "The  depth  of  water 
is  not  likely  to  have  much  influence  on  it  [the  loss  per 
hour]."  In  running  water  through  a  dry  earth  channel 
the  lo.ss  by  ab.'sorption  under  a  depth  of  6  in.  is  likely  to 
be  nearly  as  large  as  under  a  depth  of  6  ft.,  provided  the 
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wetted  area  is  not  increased.  Again,  when  the  water  which 
escapes  from  a  canal  in  use  takes  the  form  of  capillary 
moistiire  in  the  soil,  it  is  doubtful  if  the  pressure  due  to 
the  head  of  water  in  the  canal  increases  the  loss  to  any  con- 
siderable extent.  The  manner  in  which  canals  are  built 
and  coated  witli  sediment  likewise  tends  to  nullify  the 
effect  of  the  depth  of  water.  The  bottom  of  any  canal 
of  fair  size  is  fairly  well  compacted  and  puddled  by  the 
passage  of  teams  and  wheeled  scrapers  of  various  kinds 
during  the  last  stages  of  construction. 

The  effect  of  depth  of  water,  however,  is  evident  wher- 
ever the  canal  traverses  broken  rock,  coarse  gravel  or  any 
other  porous  material.  It  is  also  evident  when  the  ma- 
terial through  which  water  escapes  from  a  canal  is  satu- 
rated or  contains  gravitational  moisture.  Th;  speed  and 
ease  by  which  pressure  can  be  transmitted  through  water 
are  well  known,  and  when  the  pressure  due  to  depth  of 
water  can  be  transmitted  directly  through  this  same  me- 
dium, even  though  the  colunms  may  be  extremely  small 
and  irregular,  the  action  serves  to  i)rovide  a  supply  for 
capillary  distribution  in  comparatively  dry  soil  and  in 
this  way  increases  the  seepage  loss. 

5.  Relati\'e  E.xtent  of  the  Wetted  Area — It  is 
well  understood  that  other  conditions  l)oing  equal  the 
greater  the  wetter  perimeter  the  greater  will  be  the  seepage 
due  to  the  larger  area  through  which  water  may  pass. 
This  accounts  in  part,  at  least,  for  the  fact  that  the  seep- 
age loss  from  the  smaller  channels  is  relatively  greater 
than  that  from  the  larger  channels.  Comparing  two  ex- 
treme cases,  the  wet  area  of  a  channel  carrying  1  sec.-ft. 
is  approximately  2.2  sq.ft.  per  lin.ft.  while  that  of  a 
channel  carrying  3000  sec.-ft.  is  approximately  156  sq.ft. 
per  ft. 

6.  Velocity  of  Flow  in  the  Canal — The  effect  of 
velocity  in  lessening  losses  due  to  seepage  may  be  observed 
in  the  canals  which  divert  water  from  many  of  the  creeks 
of  the  Kocky  ^Vlountaiu  region.  These  natural  water- 
courses, as  well  as  the  canals  leading  from  tiieni,  flow 
down  steep  grades,  and  considering  the  porous  character 
of  the  beds,  the  seepage  losses  are  not  so  great  as  one 
would  expect  to  find  them.  The  Venturi  meter  may 
1)0  mentioned  as  an  extreme  case  of  the  effect  of  velocity. 
Cnder  high  velocities  no  water  escapes  tlirougli  the  open- 
ing in  the  throat  of  the  meter. 

Both  the  foregoing  are,  however,  exceptional  cases, 
and  in  keeping  with  the  purpose  of  this  article  the  influ- 
ences exerted  by  velocity  should  be  con  lined,  not  only  to 
typical  canals,  but  also  to  practical  considerations  of  such 
(•finals.  From  this  viewpoint  the  iiitlueme  of  velocity  is 
relatively  small.  This  is  chielly  due  to  the  fact  that  sedi- 
ment lannot  \)e  deposited  when  the  mean  velocity  exceeds 
a  rather  low  limit.  Of  the  two  factors,  sedimentation 
and  velocity,  the  former  exerts  the  greater  influence  in 
lessening  seepage  lo.sses,  so  that  any  increase  in  velocity 
which  tends  to  prevent  sedimentation  is  detrimental  rather 
than  beneficial. 

7.  Inflow  ok  Skei'AOE  Watkic — During  the  first 
Htage.>«  of  irrigation  development  in  this  country  the  laiuls 
bordering  streams  were,  for  obvious  reasons,  the  first  to 
lie  watered.  In  the  <()urse  of  time  lands  farther  removed 
from  the  source  of  supply  and  at  liiglier  elevations  were 
[)rovided  with  water.  Thus  it  has  come  about  that  two 
or  inure  canals  arc  fre(|U('ntly  located  on  the  same  liemli 
af  ditTcn-nt  elcviitii)iis  mid  at  varying  distances  apart.  Tbc 
walir  di'rivcd   fintii  llic  siiri'aif  niiinll'  and  .srcpagr  fnnn 


irrigated  fields  often  finds  its  way  to  the  next  lower  canal, 
and  this  in  turn  may  similarly  aft'ect  still  lower  canals. 
Even  under  normal  conditions  there  is  apt  to  be  no  fixed 
regimen  as  regards  seepage,  but  in  the  cases  just  men- 
tioned very  wide  variations  are  the  rule. 

8.  Temperature  of  the  Soil  and  Water — Water 
flows  most  readily  in  an  unobstructed  channel  when  warm. 
The  influence  of  temperature  is,  however,  more  marked 
when  the  water  is  forced  to  pass  through  the  particles  of 
fine  soil.  In  experiments  conducted  in  the  Punjab,  India, 
if  was  found  that  the  rate  of  absorption  in  the  three  hot- 
test months  was  more  than  double  the  rate  in  the  three 
coldest  months. 

A  similar  effect  was  observed  in  the  flow  of  water  from 
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— ""^ — L_  Unc/erf/ow  in  Cubic  Feei-  per  Seconc^ 
"'*^\.,„,Ji  Temperafure,  Fahrenheit 

3.     Relation  between  Air  Temperature  and 
Cherry  Creek  Underflow 


the  horizontal  galleries  placed  in  the  bed  of  Cherry  Creek, 
Colorado.  In  ]886  the  Denver  Water  Co.  undertook  to 
tap  the  underflow  of  Cherry  Creek  15  ft.  below  the  sur- 
face and  convey  the  water  for  domestic  purposes  eight 
miles  to  Denver.  After  the  plant  was  completed  and  in 
operation  it  was  found  that  the  flow  as  measured  over  a 
weir  varied  greatly  with  the  seasons.  The  writer,  who  was 
engineer  in  charge  of  the  construction,  has  frequently 
visited  the  site  when  the  discharge  from  the  galleries 
was  above  the  average  and  found  the  bed  of  the  creek  dry 
<)  in.  below  the  surface.  In  other  words,  the  flow  of 
the  creek  seemed  to  have  little  effect  upon  the  quantity 
of  water  wliich  entered  the  galleries  15  ft.  below.  The 
conclusion  was  finally  reached  that  tem])erature  was 
the  controlling  cause  of  variation  in  the  underflow.  No 
records  of  the  temperature  of  the  fine  sand  in  the  bed  of 
Clieny  Creek  were  available,  but  the  temiu'ratures  of  the 
air  ill  t!ie  shade  at  Denver  were  taken  instead.  Fig.  ;i 
shows  the  ti-mperature  and  di.sehargc  records  from  March, 
1888,  to  August,  1891.  inclusive. 

!).  liOc.vnoN  OF  the  Watkk  T.ahlk — The  pas.sage  of 
wafer  through  saturated  soils  is  quite  dilTerent  from  that 
tlirough  .soils  containing  only  capillary  and  hygroscopic 
moisture.  The  same  laws  cannot  be  apjilied  to  both  in  the 
.same  way,  since  the  two  sets  of  I'oiiditioiis  differ.  For 
this  reason  the  location  and  extent  of  saturated  material, 
if  any  exists  along  the  route  of  a  canal,  demand  careful 
ciinsidcrafioii. 

10.  StkkI'NKSs  of  Sloi'K — Closely  related  to  the  fore- 
going is  that  of  the  steepness  of  the  slojic  at  right  angles 
to  till'  ijciicral  direction  of  flic  canal.     Coiisidcriiig  only 
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the  funr  ol  ^^nnily,  suili  a  tmnsvcrsc  s1u|m'  is  an  iin]>i)r(- 
aiit  fiutor  in  llie  inuvfint'iit  of  water  tlirou^jli  i-arlli. 

Tlu'ii  tlu'iv  is  tlie  loss  of  water  duo  to  eva|M)ration  fnmi 
wet  liaiiks  ami  to  tniMs|)inilion  from  trees  or  miik  vege- 
tation wliirh  line  the  tliti  h  hank.  The  iiresence  of  liard- 
puii  ill  the  soil  and  of  moss  or  other  atpiatii'  ve^'etation  in 
tiie  eannl  is  another  factor  wliich  mi^dit  ho  considered  if 
space  permitted. 

[A  brief  (liscusaion  uf  "How  to  Kuprrs^i  Ncc/^ji/r  f.ossrs 
from  Irriifdiioii  Canals,"  hij  the  mine  author,  will  appear 
in  a  later  iWi/e. — Kditou.] 

'A 

A  Municipal  Ferftilizer  Plant  at 

Los  Angeles,  Calif. 

liY  BriiT  A.  iri:iNi,Y* 

In  soutliern  (\ilifornia,  tVees  and  shruhs  under  proper 
conditions  will  ac(H)mplish  a  <;rowlh  in  two  years  that  re- 
quires si.\  years  under  the  loss  favoraltie  climatic  condi- 
tions of  the  Eastern  states.  Tiiis  is  due  to  tiic  fact  that 
plant  growth  here  is  more  or  less  continuous  throughout 
the  entire  year.  However,  for  ))ropor  develoi)ment,  such 
plant  life  must  have  its  wants  largely  met  by  artificial 
means,  so  that  today  southern  California  is  without  doubt 
the  large.st  con.<umer  of  artificial  fertilizer  of  any  like 
area  in  the  world.  E.xclusive  of  orange  groves  under  as- 
sociation management,  the  Los  Angeles  Park  Department 
year  in  and  year  out  is  the  largest  single  user  of  the  com- 
modity in  tiiis  district.  Its  present  requirements  are  from 
7000  to  8000  tons  per  annum. 

Five  years  ago,  even  with  inadequate  fertilization,  the 
exixMulitures  to  this  end  represented  20%  of  the  mainte- 
nance fund  for  improved  park  area  and  were  coming  to 
make  prohibitive  the  use  of  fertilizers  in  the  required 
quantities.  Frank  Shearer,  Park  Superintendent,  was  in- 
structed by  the  Board  of  Park  Commissioners  to  devise 
some  means  by  which  a  larger  work  of  this  kind  could  be 
carried  on  at  a  smaller  expense.  Mr.  Shearer,  who  had 
already  carried  on  experiments  in  this  line  under  the  di- 
rection of  Prof.  Bailey  Balfour,  who  holds  the  Chair  of 
Botany  and  who  is  rcgius  keeper  of  the  Royal  Botanical 
Gardens  at  Edinburgh,  began  his  work  with  a  small  plant 
located  in  one  of  the  parks.  Today,  with  three  plants  un- 
der oiK'ration,  the  Park  Department  manut'attures  from 
8000  to  10,000  cu.yd.  of  fertilizer  at  a  factory  co.st  of  $1.38 
per  cu.yd.,  and  when  its  supply  is  in  excess  of  its  own 
demands  finds  a  ready  market  for  its  surplus  at  $2  per 
yard  at  its  factory. 

The  experimental  plant  was  a  small  one  of  only  a  few 
cubic  yards  per  day,  the  raw  products  comprising  stable 
manure  from  the  park  stables,  with  such  street  .sweepings 
as  were  needed,  worked  in  combination  with  slaked  lime 
and  wood  ashes.  Here  the  method  as  now  employed 
was  worked  out.  The  process,  which  is  an  extremely  sim- 
ple one,  requires  no  particular  experience  and  occupies 
about  90  days  for  the  stal)le  manure  to  pass  through  the 
fermentation  and  pulverization  period  before  being  ready 
for  use. 

In  1910,  the  building  of  a  race  track  at  Exposition  Park 
and  the  stabling  of  .300  horses  at  that  point  made  it  pos- 
sible to  enter  upon  the  manufacture  of  the  fertilizer  on  a 
commercial  scale.  The  plant  there  erected  is  adjacent  to 
the  stables  and  consists  of  a  30xl50-ft.  one-story  frame 
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Ipiiilding.     Along  ll nticc  length  of  the  eaHt  Bide  of  the 

liuilding,  a  (■oiicretc-lini'd  pit,  12  ft.  wide,  T)  ft.  deep,  and 
with  a  gradii'ut  of  I  ft.  to  I  10,  was  built.  A  groove  along 
th(!  middle  of  the  pit  draiiiH  into  a  2.'>00-gaI.  well  at  the 
north  end,  ccpiippcd  with  a  i^/^-in.  <entrifugal  pump, 
dri\en  by  a  Tj-lip.  gas  engine.  Tlii'  other  half  of  the  build- 
ing comprises  a  concrete  deck,  li'vcl  with  the  lip  of  the 
tank,  for  the  rccei)tion  of  the  material  after  fermentation. 
Two  sides  of  the  buihliiig  are  a  series  of  10-ft.  sliding 
doors  for  the  reception  of  the  nninure  from  the  east  and 
its  delivery  as  a  finished  product  on  the  west.  Collections 
of  the  manure  arc  made  in  two-wheeled  carts  once  each 
day  from  tlu;  sanitary  containers  supplied  by  the  Park 
Department  to  each  stable. 

The  (illing  of  the  ))it  is  begun  at  the  end  farthest  from 
the  well,  the  collection  cart  (lunii)ing  directly  into  the 
pit.  The  manure  is  tramped  fairly  solid  after  each  load 
and  piled  in  10-ft.  sections  to  a  height  of  about  r>  ft.  aljove 
the  level  of  the  mouth  of  the  pit,  which  gives  alwut  1200 
cu.ft.  to  the  .section.  One  10-ft.  .section  holds  about  two 
days'  output  of  the  stables,  and  every  other  day  sees  one 
section  filled  with  new  material  and  another  section  emp- 
tied of  the  ferment  or  "mash,"  .so  that  the  vat  is  i)ro- 
gressively  filled  and  emptied  each  day. 

Fermentation  of  the  mash  begins  of  its  own  accord, 
usually  .soon  after  the  manure  enters  the  pit,  comnuuiicat- 
ing  itself  from  section  to  section,  tlie  high  temperature 
of  a  section  that  is  already  started  making  the  bacterial 
growth  very  active. 

A  hot-bed  thermometer  is  placed  in  each  section,  and 
the  aim  is  made  to  keep  the  temperature  as  closely  as 
j)ossii)Ie  around  100°  F.  When  the  temperature  rises 
above  this  point,  the  mass  is  sprinkled  with  water  suffi- 
cient to  produce  a  temperature  of  about  80°  F.,  but  not 
in  sufficient  quantity  to  wash  out  the  fermentation  ele- 
ments. The  water  passes  through  the  pile  and  drains 
into  the  well,  being  used  again  and  again  on  the  other  sec- 
tions until  it  has  become  an  extremely  strong  agent.  This 
is  then  drawn  off  and  after  proper  dilution  is  used  as  a 
liquid  fertilizer,  in  the  greenhouses  and  forcing  gardens. 

If  the  fermentation  is  slow  in  starting,  which  will  i)e 
the  case  if  there  is  a  large  amount  of  .straw,  the  action 
is  accelerated  by  spraying  with  a  weak  solution  of  chlor- 
ide of  lime,  Avood  ash  and  soot.  The  period  of  fermen- 
tation is  from  20  to  30  days,  in  which  interval  wetting 
down  may  be  necessary  from  three  to  four  times.  When, 
without  spraying,  the  temperature  ranges  around  90°, 
the  spraying  is  discontinued  and  the  pile  allowed  to  stand 
until  the  temperature  falls  to  between  00°  and  T0° 
F.  The  mass  now  has  about  tlie  consistency  of  ensilage, 
and  l)ecause  of  the  fermentation  heat  all  germinating 
power  of  weed  seeds  as  well  as  spores  of  fungoid  growths 
has  been  destroyed. 

The  contents  of  the  section  are  then  forked  on  to  the 
deck  in  layers  one  foot  thick,  on  which  are  spread  5%  (by 
volume)  of  wood  ashes,  2%  of  slaked  lime,  and  over  this 
a  layer  of  loam  soil,  ranging  from  50  to  150%  in  volume, 
de])endent  upon  whether  the  manure  was  pure  or  mixed 
with  much  straw.  The  loam  is  added  to  keep  up  the  volume 
of  the  mass,  arrest  and  absorb  the  gaseous  elements  and 
excess  moisture,  and  prevent  a  too  rapid  disintegration  of 
the  material.  The  pile  is  built  up  in  this  way  to  a  height 
of  ^bout  8  ft.  A  pulverizing  process  now  begins,  and 
at  the  end  of  sixty  days  the  product  is  well  disintegrated 
and  dried  so  that  80%  will  pass  through  a  i/2"i"-  "ic'^h- 
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That  reniainins-  on  the  screen  is  returned  to  the  pit. 
The  fertilizer  is  now  ready  for  use.  As  the  manure  is 
taken  from  the  stables,  it  runs  about  800  lb.  per  cu.yd. 
Through  shrinkage  and  the  addition  of  lime,  wood  ash 
and  soil,  the  weight  of  the  prepared  material  amounts  to 
about  1800  lb.  ])er  cu.yd.  Storage  faoility  at  the  present 
time  is  not  provided  for  more  than  a  si.x  months'  supply. 
In  storage,  where  the  material  is  und<'r  cover,  there  is  very 
little  loss  in  bulk,  and  as  the  chemiial  action  is  arrested 
the  product  can  be  kept  indefinitely  in  an  unimpaired 
condition. 

The  fertilizer,  when  the  process  is  properly  carried  on 
in  its  dry  state,  is  almost  odorless.  Upon  application,  Avhon 
it  first  comes  in  contact  with  vegetation,  a  reversal  of  the 
process  begins,  with  a  freeing  of  the  chemical  elements. 
Some  odor  then  arises,  but  this  passes  away  within  three 
or  four  hours. 

The  year  after  the  Exposition  Park  plant  was  estai)- 
lished,  the  city  began  the  collection  of  its  garbage.  At 
the  loading  station,  where  200  head  of  stock  are  stabled, 
the  Park  Department  duplicated  its  Exposition  Park 
plant.  Here  tiie  straight  amount  of  raw  manure  amounts 
to  5  cu.yd.  per  day,  with  5  to  8  yd.  of  wet  straw  once  a 
week.  The  manure  from  the  stables  at  Exposition  Park 
is  always  mixed  with  much  litter,  as  the  racing  stock  is 
well  bedded. 

In  Elysian  Park  a  third  plant  has  just  been  completed 
to  do  the  same  work,  but  by  the  dry  process.  A  thatched 
shed,  40x100  ft.  in  plan  and  12  ft.  high,  has  been  built 
to  cover  a  small  unlined  pit  of  the  same  area.  The  ma- 
nure is  laid  down  in  1-ft.  layers,  tramped,  and  soil  and 
wood  ash  added  in  the  same  quantity  as  with  the  wet 
method.  The  pile  is  built  up  to  a  height  of  8  ft.  This 
process,  while  requiring  less  handling,  consumes  six 
months,  as  the  chemical  action  is  slower.  The  lime  is 
not  added  until  the  mixture  is  screened,  as  to  mix  it  at 
the  time  the  pile  is  laid  would  be  to  impair  its  strength. 

All  the  wood  ash  is  prepared  by  the  Park  Department 
by  the  burning  of  all  tree  prunings  and  refuse  vegetation 
of  the  parks.  On  the  side  of  a  hill  in  Elysian  Park  a  pit 
lias  been  excavated,  the  wagons  dumping  from  above  and 
the  firing  being  almost  constantly  in  progress.  A  like 
kiln  is  also  i-un  at  Griffith  Park,  an  area  of  3015  acres 
in  its  natural  state,  where  clearing  of  brush  is  usually 
under  way.  Exclusive  of  the  profit  in  a  cheap  way  of  rid- 
ding the  parks  of  waste,  the  cost  of  ash  figures  at  $2  per 
ton. 

The  slaked  lime,  as  at  first  used,  cost  $15  iier  ton,  f.o.b. 
Los  Angeles.  There  is,  however,  a  waste  product  of  ce- 
ment mills,  the  impalpable  dust  rising  from  the  limestone 
crushers,  which  Mr.  Si)"arer,  on  an  inspection  of  the  Jiiu- 
nicijml  cement  i)lant  at  Monolith,  discovered  to  be  a  per- 
fect substitute.  The  mill  was  glad  to  get  rid  of  this  for 
the  cleuning  of  tlie  crusher  building,  and  for  several  ycuis 
Mr.  Shearer  procured  this  ingredient  at  a  co.st  of  labor 
anxl  freight  which  amounted  to  $2  jut  ton,  f.o.b.  Los 
yVngeies.  As  the  niuiiicipal  mill  has  not  been  operated 
lor  the  ))Hst  eighteen  months,  the  supply  is  purchased 
from  a  private;  mill  at  $3  per  ton,  ilelivered  in  Los  Angeles. 

The  cost  of  the  fertilizer,  the  department  figures  at 
$1.38  [)er  cu.yd.,  f.o.b.  factory,  the  expense  divided 
as  follows:  Cullectioii  of  manure,  2r>c. ;  lime  and  wood 
ash  and  hauling  of  loam,  33c.;  fermenting,  forking  and 
mixing,  25c.;  screening,  50e.;  interest  ami  depreciation, 
5c.;  total,  $1.38. 


The  application  of  the  product  on  shrubs  and  lawns 
under  construction  is  made  to  a  depth  of  3  in.,  which  is 
turned  in.  On  the  lawns  it  is  used  unscreened  with  a 
saving  of  50c.  per  cu.yd.  On  new  lawns  this  would 
amount  to  270  cu.yd.  per  acre.  As  a  top  dressing  it  is 
spread  V4  in-  thick,  or  1  cu.yd.  to  144  sq.yd.  of  lawn.  One 
appliiation  nuide  in  early  spring,  with  a  light  dressing  of 
blood-and-bone  fertilizer  in  the  middle  of  summer,  suf- 
fices for  the  year. 

The  muni<-ipal  fertilizer  is  believed  by  Mr.  Shearer  to 
be  superior  to  anything  else  available.  The  combination 
produces  a  fertilizer  in  which  there  are  present  all  the 
principal  elements  in  approximate  proportion  to  that 
re(piired  by  plant Ijife.  A  most  imi)ortant  element  is  that 
it  contains  the  hulnus  required  to  retain  necessary  mois- 
ture and  to  give  ofl:'  the  sustaining  virtues  of  the  compound 
as  they  are  needed,  and  that  without  the  weed  seeds  that 
make  a  natural  fertilizer  unprofitable,  from  the  amount 
of  weeding  that  follows  its  use. 

Tiie  Park  Department  estimates  that,  with  less  profit- 
able results,  fertilization  on  the  present  scale  with  com- 
mercial fertilizers  would  cost  not  less  than  $25,000.  As 
the  expenditure  on  the  municipal-fertilizer  plants  reaches 
ajjproximately  $12,000  per  annum,  this  would  mean  a  sav- 
ing of  around  50  per  cent. 

As  Avill  be  seen  from  the  foregoing,  it  is  difficult  to 
state  the  comparative  value  of  this  and  commercial  fer- 
tilizers in  terms  of  dollars  and  cents.  The  department 
estmuites,  however,  that  with  less  profitable  returns,  fer- 
tilization on  its  present  scope  could  not  l)e  undertaken  with 
connnercial  fertilizers  for  le.-is  than  $25,000.  As  the  ex- 
penditure cm  the  municipal  fertilizer  plants  reaches  ap- 
proximately $12,000  per  annum,  this  would  mean  a  saving 
of  around  50  per  cent. 

Qtiaiclfe^CEosaia^  Door  foir  Pres- 

A  novel  quick-opening  and  closing  door  for  steel  cylin- 
ders under  jiressure  was  recently  manufactured  by  the 
Vulcan  Iron  Works,  AVilkes-Barre,  Penn.  The  door  was 
designed  esjjecially  for  use  in  connection  with  steam 
preparators  at  sawmills — steel  cylinders  in  which  lumber 
is  prepared  for  drying.  Jerome  A.  Sheip,  Inc.,  Mobile, 
Ala.,  for  whom  the  door  was  made,  wanted  a  door  that 
could  be  opened  or  closed  in  5  min.  or  less.  The  new 
door  can  be  either  opened  or  closed  in  30  sec.  Most  doors 
used  for  this  class  of  service  are  closed  ami  nuule  tight 
by  means  of  numerous  bolts  and  nuts,  the  nmnipulation 
of  which  requires  considerable  time.  The  Vulcan  door 
maintains  a  tight  joint  under  pressure  without  the  use 
of  bolts.    The  cylinder  pressure  is  25  lb.  per  sq.in. 

The  design  is  iu)t  at  all  involved,  as  shown  by  the  views 
and  drawing.  Kiveted  to  the  operating  end  of  the  cylin- 
der is  a  cast-steel  ring  with  llange  projecting  inward.  All 
around  the  flange  on  the  inside  of  the  ring  is  a  pi(>ce  of 
packing.  The  door  is  o|>erated  on  a  iloublo  hinge  and  a 
|>iv()t  in  (lie  center. 

MkIIIOO  or  Ol'KNINd   AND  ("l.OSINC    Hooit 

To  close  the  door,  the  operator  with  bar  in  haiul,  ns 
shown  in  Fig.  1  (right),  moves  the  do(U"  into  a  rece.ss  on 
(be  right  of  cylinder,  until  the  left  side  of  door  clears  the 
llange  and  enters  the  cylinder.     After  the  tloor  has  eu- 
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Fig.  1.     (liKiT)   'I'm:  \i;u    Ddou  in  Opkn   I'dsirioN  ;   (Ukuit)   Oi^osim;  the  T)ooi; 


icrcd  tlio  cylimler  tlio  i)])crali)r  ivvorws  this  iiioveineiit, 
mnkiiifi  the  iloor  i-entral  with  tlit'  oiu'iiinjj  in  the  hoKl- 
Iwik  rtangc. 

The  har  is  then  iiisi-rted  in  I  he  eves  on  tiie  outer  eir- 
eumferenee  ami  the  door  is  revolved  on  its  center  pivot, 
making  one-quarter  of  a  revolution,  or 
until  the  wide  portion  of  the  door 
completely  covers  tiic  enlarged  o})en- 
inps  iu  the  hold-hack  tlan^e.  In  mak- 
ing this  quarter  turn  tiie  door  is 
automatically  centered  and  placed  in 
position  hy  the  steel  piides  shown  at 
the  top  and  hottom  of  the  door.  The 
steam  is  tiien  ajjplied  to  the  cylinder 
and  the  door  is  forced  against  the 
packing  and  sealed. 

To  open  the  door  the  steam  is  ex 
hausted  and  all  the  movements  men- 
tioned in  the  foregoing  are  reversed 
As  the  hinges  are  fitted  with  hall  hear- 
ings, one  man  can  operate  this  door 
with  ease. 

Uses  of  the  New   Dook 

Tlie  door  was  designed  especially 
for  use  on  steam  preparators.  It 
is  claimed  tliat  tiie  time  required  for 
drying  lumher  tiius  ])repared  L<  only 
2.5%  of  that  ordinarily  required,  and 
that  tlie  weight  of  this  lumher  is  200 
to  ,500  11).  less  ])cr  1000  ft.  h.m.,  with 
consequent  saving  in  freigiit.  One  cyl 
inder  or  tank  can  handle  (iO  to  70  .M  ft. 
b.m.  in  8  hr.  Eadi  tankful  is  steamed 
15  min.  to  eliminate  tiie  .<ap.  This 
means  frequent  opening  of  the  door; 
hence  the  desirahility  of  speed. 

The  door  lias  application  in  other  in- 
dustries. The  cylinder  used  for  dry- 
ing and  hardening  .sand-lime  brick 
needs  a  door  of  just  such  design,  as 


do  also  vulcani/ers  and  crcosoting  cylinders.  The  door 
can  he  made  just  as  apjilicahle  to  cylinders  operating  un- 
der vacuum  as  those  under  pressure,  by  the  simple  addi- 
tion of  an  interior  flnngc.  Witli  this  minor  change,  the 
hiuhcr  tlie  vacuum  is,  the  tight(!r  tlu;  joint  is. 
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The  recent  renewal  ol'  the  ])roj)()sition  tor  development 
of  inland  navigation  and  the  improvement  of  river  ports 
has  led  Enginkering  Nkws  to  make  an  inquiry  as  to  the 
development  of  shipping  facilities  at  various  towns  and 
cities  along  the  Mississippi  and  Ohio  rivers.  The  results 
are  somewhat  meager  and  indefinite  and  do  not  indicate 
a  probability  of  any  marked  increase  in  river  traffic  in  the 
near  future.  In  cities  where  improvements  are  being 
made  there  seems  to  he  an  idea  that  these  will  assist  in 
developing  river  transportation,  but  little  or  no  informa- 
tion is  available  as  to  definite  prospects  of  new  boat  or 
barge  lines. 

Some  cities  are  frankly  skeptical  as  to  developments  in 
river  traffic.  Other  cities,  while  expressing  an  optimistic 
view  as  to  an  increasing  traffic,  admit  that  they  are  doing 
nothing  to  provide  additional  facilities,  either  for  accom- 
modating vessels  or  for  handling  freight.  Several  river 
towns  have  no  municipal  facilities,  and  the  private  ones 
consist  of  the  wharfhoats  of  steamboat  companies  and  the 
docks  or  wharves  of  gravel  and  coal  companies.  In  many 
cases  (probably  most  cases)  the  mvmicipal  river-front 
improvements  include  park  and  recreation,  as  well  as 
traffic,  facilities. 

It  is  important  to  bear  in  mind  that  the  river-transpor- 
tation systems  are  organized  entirely  on  the  basis  of  local 
traffic.  Few  boats  make  long  "through"  trips,  and  (as  a 
rule)  freight  shipped  over  long  water  routes  would  have 
to  be  handled  by  a  series  of  boats  of  various  lines.  This 
increases  the  time  and  cost  of  transportation  and  the  lia- 
bility of  loss  or  damage  in  handling.  With  railway  trans- 
portation the  freight  loaded  on  the  car  may  pass  over  a 
dozen  railway  lines,  but  will  never  need  to  be  handled 
until  it  reaches  its  destination.  Furthermore,  the  shipper 
by  rail  can  get  a  bill  of  lading  covering  the  entire  route 
to  destination.  But  in  river  transportation  it  is  rare  that 
a  bill  of  lading  can  he  had  to  cover  the  several  independ- 
ent but  connecting  links  of  a  water  route. 

A  summary  of  the  information  obtained  is  given  in 
what  follows,  omitting  reports  from  places  where  nothing 
is  being  done  or  contemplated.  It  may  be  noted  that  our 
inquiry  related  specifically  to  two  points — accommoda- 
tions for  vessels  by  levees,  wharves,  etc.,  and  facilities  for 
handling  and  storage  of  freight.  It  did  not  include  chan- 
nel improvements,  which  are  in  the  hands  of  the  Federal 
Government. 

Ui'Im:!!  Mississii-im  I\ivi-:r 

Minneapolis — This  is  the  head  of  navigation,  the  new 
dam  (with  lock)  below  the  city  giving  a  navigable  depth 
of  7  ft.  A  municipal  wharf  will  be  completed  this  spring 
having  a  concrete  wall  about  10.")()  ft.  long  (Enoin'kering 
News,  July  :30,  1914)  and  150  ft.  of  paved  slope.  This 
wall  i.s  built  in  .'JO-ft.  sections,  with  expansion  joints  hav- 
ing a  filling  of  tarred  felt.  The  bottom  is  in  the  St,  Tetcr 
sainlstone  and  4  ft.  below  the  proposed  bottom  of  the 
channel.  Heavy  excavation  was  required  at  some  points 
in  cutting  through  a  limestone  bed  above  the  sandstone. 
The  work  was  planned  by  Frederick  W.  I'appelen,  City 
Knginccr. 

The  city  appropriated  $7"),l»00  for  tins  purpose,  aiul  a 
liill  has  been  intrtxluced  in  the  slale  Icgisiahirt!  to  author- 
ize bonds  for  a  warehouse,  freight-handling  nuichinery 


and  further  improvements.  The  dredging  for  the  channel 
along  the  wall  will  be  done  by  the  U.  S.  Government. 

St.  Paul,  Minn. — The  city  is  planning  harbor  and 
levee  improvements  in  connection  with  the  river  diversion 
which  is  to  be  made  to  provide  room  for  the  new  railway 
terminals  (Engixeering  News,  Mar.  11,  1915).  This 
will  more  than  double  the  present  levee  facilities.  The 
Commissioner  of  Public  Utilities  favors  the  establish- 
ment of  municipal  docks  or  wharves  equipped  with 
freight-handling  machinery.  Oscar  Clausseu  is  Chief  En- 
gineer of  the  Department  of  Public  Works. 

La  Crosse,  Wis. — A  city  ordinance  has  been  introduced 
to  create  a  port  commission  having  full  charge  of  ter- 
minals.   George  P.  Bradish  is  City  Engineer. 

Davenport,  Iowa — The  city  has  a  levee  improvement 
commission  which  is  developing  the  waterfront  for  ship- 
ping and  commercial  purposes.  It  is  constructing  a 
masonry  sea  wall  on  the  dock  line  established  by  the  D^.  S. 
War  Department  and  filling  the  space  behind  it.  On  this 
land  it  is  laying  out  a  public  park  and  building  a  series  of 
railway  and  water  terminals  equipped  with  modern 
freight-handling  apparatus.  Five  of  the  100-ft.  terminal 
lots  have  been  leased  to  private  interests,  though  they  are 
not  quite  completed. 

About  4000  ft.  of  river  wall  has  been  built  and  18  acres 
of  land  reclaimed  in  the  heart  of  the  business  district,  and 
this  is  only  25%  of  the  work.  In  1915  there  will  be  a 
1400-ft.  section  of  wall  completed  and  about  five  acres  of 
land  reclaimed.  The  work  is  self-supporting  both  as  to 
interest  charges  and  amortization,  no  taxation  (direct  or 
indirect)  being  called  for.  A.  M.  Compton  is  Supervis- 
ing Engineer  for  the  commission. 

Rock  Island,  III. — It  is  proposed  to  establish  a  harbor 
line  and  to  build  a  levee  with  clocks,  etc.,  and  to  commence 
work  during  the  present  year. 

Muscatine,  Iowa — During  1914  only  a  little  filling  was 
done  on  the  river  front.  The  City  Council  and  the  levee 
commission  are  endeavoring  to  finance  the  construction 
of  a  levee  and  retaining  walls  at  an  estimated  cost  of 
$15,000.    C.  H.  Young  is  City  Engineer. 

Keokuk.  Iowa — In  connection  with  the  new  lock  and 
dam,  the  F.  S.  Government  has  established  a  harbor  line 
about  100  ft.  out  from  the  present  shore  for  about  2500 
ft.  Filling  has  been  in  progress  during  the  winter,  and 
it  is  expected  that  work  will  be  I'omnieiu-ed  soon  on  the 
river  wall.  Beginning  at  the  Keokuk  &  Hamilton  bridge 
(.3000  ft.  below  the  dam)  there  will  be  a  river  wall  or  har- 
bor wall  for  600  ft.,  with  a  park  on  the  filled  land  behind 
it.  Beyond  this  will  be  600  ft.  of  sloping  levee,  paved 
with  stone,  for  the  accommodation  of  river  steamers  of  the 
old  type.  Beyond  this  levee  will  be  600  ft.  of  vertical 
river  wall,  with  warehouse  and  freight-handling  machin- 
ery on  the  filled-in  land.    J.  F.  Winters  is  City  Engineer. 

Quincy,  111. — In  1914  a  waterfront  terminal  committee 
was  organized  representing  the  city,  the  Chamber  of  Com- 
nuM-ce  and  the  local  freight  bureau.  The  plan  approved 
at  a  public  meeting  in  December  com|irised  three  fea- 
tures—  (1)  acquisition  by  the  city  of  u  20-ft.  right-of-way 
along  the  river  front  for  a  municipal  belt  railway;  (2) 
extension  of  the  U.  S.  harbor  line;  (i5)  the  establishment, 
operation  and  maintenance  of  municipal  terminal  facili- 
ties on  the  watx>rfront.  The  last-mentioned  feature  would 
provide  for  a  river  wall  in  such  depth  of  water  as  to 
acconimodale  vessels  at  the  lowest  stage  of  the  river; 
nicchaiiiial  apjiliances  for  handling  freight  to  and  from 
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.•,.c^,.|s  aiiil  I'lirs;  a   imiiiui|)al   niihvav   |iaiallrl   witli   llif 
wall,  ami  piililic  waicluiusos.     William  K.  Ahliott  is 
,  n.iHinaii  of  llu'  ((tmmilltH'.     Frank  IUm  kwitli  is  tlu*  unj^i- 
noor  ami  lias  pri'iiaii'tl  plans  for  tlic  proposed  work. 

Alton,  111. — A  harbor  line  is  to  lie  oslahlisliod  liy  llu- 
U.  S.  (Jovi'rnnu'iit.  An  exrlianjjo  of  projiorty  lictwocn 
the  titv  and  llio  Illinois  'iVrininal  U.K.  is  ])rt)po.si'(l,  liy 
which  tlio  fornu'r  would  secure  ))ossession  of  a  strip  of 
waterfront  properly  '>'<lt'i'  ft.  lonjj;  and  l(Mt  f|.  wide,  which 
wouM  he  a  vahuihle  site  for  a  municipal  leveu  and  wharf. 
.1.  !'].  Schwaal)  is  City  Kiifjinccr. 

I,()\VKH  Mississiri'i   l»i\  i:i; 

^i.  Louis,  Mo. —  .\  KiniprchcMMve  system  of  wharves 
nnd  docks,  with  railway  terminals  and  warehouses,  is 
pn>|H).sed.  hut  no  delinite  plans  have  heen  adopted.  The 
i-onstniction  of  docks  in  the  near  future  is  contemplated. 
and  it  is  e.xpected  to  accpiire  some  11  miles  of  existing; 
railway  track  on  the  river  front,  the  franchi.se  for  this 
lino  oxpirinj:  in  1!M.").  Alon;;  this  will  ho  Imilt  frei<,'ht 
liou.M's  and  warehouses  for  water-horno  tratlic.  The  work 
is  in  charge  of  James  A.  llooke.  Director  of  Puhlic  Util- 
ities*. 

Ka.st  St.  Louis,  111. — The  extensive  river-front  levee 
huilt  as  part  of  the  drainage  district  improvements  was 
do,<»rihed  in  Excunkkhing  Nkws,  Fch.  .5,  15)14.  The  city 
has  now  made  arrangements  by  which  the  Wiggins  Ferry 
Co.  will  maintain  a  wharfboat  (just  .south  of  the  Eads 
bridge)  for  the  free  u.se  of  shippers.  The  Kansas  City 
&  Missouri  liiver  Transportation  Co.  has  a  water  teniiiual 
near  this  location,  and  improvemeuts  were  made  in  1914. 
An  electric  traveling  crane  serves  the  warehouse  and 
tracks,  and  also  extends  over  the  water,  so  that  it  can 
handle  freight  directly  between  cars  and  barges.  An 
endless-chain  conveyor  was  also  installed.  This  is  70  ft. 
long,  with  a  capacity  of  about  2  tons,  and  can  be  adjusted 
to  any  stage  of  the  river. 

A  new  waterfront  terminal  opposite  Carondolet  was 
opened  for  traflic  in  April,  IDl.'j,  by  the  Alton  &  Southern 
Ry.,  which  is  a  15-mi.  terminal  and  belt  line  serving  the 
industrial  district  around  the  city  and  connecting  with 
the  several  trunk  lines.  The  terminal  will  accommodate 
several  large  barges  and  is  equip]3ed  with  mechanical  de- 
vii-es  for  handling  freight.  A  traveling  crane  handles 
heavy  articles  between  the  barges  and  cars,  while  con- 
veyors handle  the  package  freiglit.  Special  facilities  are 
provided  for  the  economical  shipping  of  coal.  This  is  re- 
ceived in  drop-bottom  cars  and  is  dumjied  into  a  hopper, 
from  which  it  is  delivered  by  chutes  to  the  liarges. 

Cape  Girardeau,  Mo. — The  St.  Louis  &  San  Francisco 
Ry.  has  its  main  tracks  laid  along  the  river  front,  but  in 
renewing  the  franchise  (for  30  years)  the  city  recinired 
e.xtensive  improvements  to  be  made.  It  gave  the  railway 
merely  a  right  to  operate  over  this  right-of-way,  and 
required  it  to  permit  other  roads  to  use  the  tracks.  Tlie 
city  retains  ownership  of  the  waterfront,  with  control  of 
the  levees,  wharfage  and  warehouse  privileges.  A  levee 
about  two  blocks  in  length  is  paved  with  granite  from  the 
toe  wall  at  the  river's  edge  to  the  top  of  the  incline  at 
Water  St.,  which  has  oreosoted-block  paving.  Pockets  or 
depressions  are  provided  in  this  slope,  so  that  freight  can 
be  handled  at  any  stage  of  the  river. 

South  of  thi.<5  levee  a  considerable  stretch  of  land  is 
l)eing  reclaimed  by  building  a  retaining  wall  acro.«s  a 
deep  bend  in  the  river  and  tilling  the  space  behind  it.    For 


a  di^-lajiri'  nf  about  thrci'  iilocks  this  will  be  laid  out  as  a 
park,  with  the  tracks  running  through  it  and  a  new  pus- 
senger  station  in  the  center.  Nothing  has  been  done  as 
yet  toward  installing  devices  for  the  mechanical  handling 
of  freight,  but  such  eipiipment  is  expected  to  bo  put  in 
later,  as  the  river  trallic  is  coriKidcfrablc. 

Memphis.  Teiin.--  .\o  waterfront  improvements  are 
contemplated  at  present,  but  it.  is  intended  to  investigati- 
th(!  matter  of  suitable  terminal  facilities.  TIk!  city  has 
jiaved  levee  more  than  snilicient  lo  accommodate  the  lioatB 
now  running,  and  new  work  will  depend  largely  upon  de- 
velopment in  river  trallic. 

Ili'lena,  .\rk.-  -.\ii  evtensive  levee  enlaigemeiil  has  been 
maile.  at  a  cost  of  alioul  $'.i"^.'),(M)0,  by  an  ini|)rovenicnt  dis- 
trict organi/ed  under  the  state  law.  This  work  |»roli(t,-; 
the  city  from  floods,  although  the  district  covers  mudi 
more  territory  than  the  city. 

.New  Orleans,  La. — Tiie  condilions  here  are  dill'erent 
from  those  at  np-ri\cr  |ic)iiils.  in  that  New  Orleans  is  both 
a  seaport  and  ii  river  port.  There  is  a  wharf  built  spe- 
cially for  ri\(T  boats  and  li.iruns  ami  eipiipped  with  belt 
conveyors  for  iiandling  |)a(ka;;c  rreiglit  to  and  from  the; 
vessels.  This  equipment  is  to  be  increased,  and  experi- 
ments have  been  made  with  portable  conveyors.  It  is  ex- 
pected that  the  additional  plant  will  be  decided  on  during 
l!'l.").  Other  means  for  improving  the  facilities  for 
steamijoat  and  barge  traflic  are  also  under  consideration. 

The  port  has  nearly  six  miles  of  public  wliarves,  mostly 
covered  with  steel  sheds,  and  all  tliis  wharfage  is  available 
for  barges.  The  barges  and  river  steamers  can  also  receive 
or  discharge  freight  at  ocean  vessels  moored  at  any  of  the 
piers  or  in  midstream.  About  80%  of  the  wharfage  is 
owned  by  the  state.  It  is  proposed  to  erect  warehouses 
directly  in  the  rear  of  the  wharf  sheds  for  the  .storage  of 
freiglit  at  a  low  rate.  Several  kinds  of  freight-handling 
equipment  are  being  studied,  and  the  harbor  already  has 
considerable  apparatus  of  this  kind.  One  of  the  latest 
improvements  is  tlie  construction  of  a  cotton  terminal  and 
warehouses  with  capacity  for  Iiandling  2,000,000  bales 
aninially  and  for  storing  470,000  bales.  The  warehouses 
will  include  the  cell  or  comjiartment  system  as  introdured 
at  the  Traff'ord  Park  terminal  of  the  Manchester  Ship 
Canal  (England),  described  in  ExGiXEiiiaxG  News,  Dec 
12,  1!)12. 

Another  improvement,  noted  in  the  issue  of  Mar.  18,  is 
the  construction  of  a  ship  canal  from  the  river  to  Lake 
Pontchartrain.  This  will  have  slips  or  docks  at  various 
industries  in  the  manufacturing  district  behind  the  city. 
Xew  Orleans  has  also  a  municijial  belt  railway,  with  .50 
mi.  of  track,  which  extends  along  the  river  front  and  con- 
nects with  the  trunk  lines.  It  is  operated  by  the  city 
(which  owns  locomotives  only),  and  provides  convenient 
service  for  Iiandling  cars  between  the  railways,  docks, 
factories,  warehouses,  etc.,  at  a  flat-rate  charge  of  $2  per 
car.  The  revenue  has  exceeded  the  expenses  of  operation 
and  maintenance  and  the  depreciation  of  locomotives.  It 
is  to  be  extended  to  encircle  the  city  and  develop  new 
industrial  districts. 

The  management  of  the  port  is  in  the  hands  of  the 
Board  of  Commissioners  of  the  Port  of  Xew  Orleans. 
Samuel  Young  is  Chief  Engineer  of  the  Board;  Ford, 
Bacon  &  Davis,  of  New  York,  arc  the  consulting  engi- 
neers for  the  new  cotton  terminal  and  the  Lake  Pont- 
chartrain Canal. 
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On  the  Ohio  River  the  prospects  for  port  work  in 
the  immediate  future  are  very  poor.  So  mucli  has 
been  said  about  the  importance  of  traffic  on  this  wa- 
terway that  it  is  rather  surprising  to  find  that  the 
work  of  improving  facilities  for  boats  and  for  hand- 
ling freight  is  so  limited  as  to  be  negligible.  Of  twelve 
cities,  including  Pittsburgh  and  Cincinnati,  all  report 
that  no  work  of  this  kind  was  done  in  1914  and  eleven 
report  that  no  such  work  is  contemplated  for  1915;  al- 
though two  cities  state  that  they  are  investigating  the 
matter. 

The  usual  accommodation  at  Ohio  River  ports  consists 
of  a  paved  sloping  river  bank  or  levee  belonging  to  the 
city,  with  wharfboats  moored  near  the  bank.  These  boats 
and  the  river-front  warehouses  (if  any)  are  owned  gen- 
erally by  private  interests.  Boats  tie  up  either  at  the 
levee  direct  or  at  the  wharfboats.  The  freight  is  handled 
almost  exclusively  by  teams,  which  drive  down  the  paved 
levee  to  the  wharfboats  or  the  steamers'  gangplanks. 

As  to  the  river  traffic  at  these  ports,  Evansville,  Ind., 
alone  reports  that  this  is  of  such  extent  as  to  warrant 
something  better  than  "the  antiquated  wharf-boat  sys- 
tem." Others  make  no  reference  to  it  or  are  frankly  pes- 
simistic. One  says  that  while  it  has  advocated  river  trans- 
portation, there  is  little  such  transportation  to  improve. 
For  Wheeling,  W.  Va.,  it  is  stated  that  the  river  traffic 
does  not  amount  to  much  now,  and  that  it  is  doubtful 
whether  anything  will  need  to  be  done  toward  improving 
local  facilities  until  the  completion  of  the  Government 
improvements  renders  the  Ohio  River  navigable  through- 
out the  year.  This  condition  is  hoped  for  within  the  next 
decade. 

Mr.  Weil,  president  of  the  Evansville  Business  Associa- 
tion, takes  the  same  view  as  to  the  river  work  in  progress. 
But  he  considers  that  now  is  the  time  to  improve  the  ship- 
ping and  terminal  facilities,  and  that  self-propelled 
barges  must  supersede  the  ordinary  steamers  if  river 
traffic  is  to  be  developed  successfully.  The  prospective 
improvements  are  as  follows: 

Evansville,  Ind. — A  port  commission  was  appointed 
by  the  mayor  (Mr.  Bo.sse)  early  this  year  to  investigate 
the  needs  and  to  determine  whether  it  would  be  advisable 
to  introduce  .><ome  better  means  of  handling  freight  than 
by  hauling  it  with  teams  up  and  down  the  steep  levee. 
.1.  H.  Berryhill  is  secretary  of  the  commission.  A  plan 
l>roposed  by  Mr.  Weil  includes  laiul  reclamation  by  fdling 
to  an  established  harbor  line  (a  width  of  from  300  to  500 
ft.)  for  a  length  of  .several  city  blocks.  Part  of  this  would 
have  a  river-front  wall  and  the  rest  would  be  a  levee. 
Railway  tracks  should  be  provided,  owned  and  operated  by 
the  port  coniniission. 

New  Albany,  Ind. — Tito  matter  of  better  wharf  facili- 
ties is  being  considered  by  the  Board  of  Public  Works, 
the  City  Engineer  and  a  committee  of  the  Chamber  of 
Commerce.  The  City  Kngiueer  is  preparing  plans  aiul 
estimates  for  a  new  wharf. 

Louisville,  Ky. — It  is  expected  that  this  year  al)out 
.■)()((0  sf|.yd.  of  the  |)ublic  wharf  will  lie  paved  with  con- 
(  rete  blocks.  The  wharf  has  now  a  K)-ft.  paved  roadway 
;it  the  low-water  line,  and  it  is  intended  to  widen  this 
until  the  entire  wharf  is  i)aved. 

Cairo,  111.-— A  pave(l-sl()]>c  wharf,  wliich  has  i)cen  in 
use  for  35  or  10  years,  extends  </,  mi.  along  the  busi- 
ness part  of  the  town,  ami  has  a  large  two-story  wharf 
boat   moored   in   rronl   nf  il       Tlii-.  wIimiT  is  owned  by  a 


private  corporation  which  controls  the  wharfage  of  the 
entire  town.  Towing  companies  maintain  extensive 
yards,  renting  their  wharfage  rights  and  privileges  from 
the  above  company.  There  is  a  private  coaling  plant 
for  supplving  coal  to  boats,  and  three  lumber  inclines 
(two  of  the  I.  C.  R.R.  and  one  of  the  C,  C,  C.  &  St.  L. 
Ry.)  provide  for  handling  lumber  direct  from  barges  to 
cars.  Two  elevators  (of  1,000,000  and  600,000  bu.  ca- 
pacity) owned  by  private  interests  are  located  on  the 
Ohio  river  front  and  can  be  equipped  for  handling  river 
traffic.  All  the  sheds  and  warehouses  which  were  for- 
merly used  for  river  traffic  in  the  good  boating  days  have 
been  destroyed  by  fire  or  removed  through  lack  of  busi- 
ness. 

^: 

New  Sss&itSii  Solar  AttacIhiEiaent 
By  Arthur  D.  Kidder* 

The  working  parts  of  the  Smith  solar  attachment  con- 
sist  of   five   fundamental   features: 

1.  An  auxiliary  telescope,  whose  line  of  collimation  is  the 
polar  axis  of  the  solar  attachment.  The  telescope  may  be  re- 
volved in  collar  bearings,  which  are  securely  mounted  on  a 
vertical  limb. 

2.  The  vertical  limb,  mounted  on  a  horizontal  axis  and 
having  a  graduated  latitude  arc  in  its  vertical  plane. 

3.  A  plane  mirror  at  the  objective  end  of  the  auxiliary 
telescope  with  an  axis  normal  to  the  line  of  collimation,  and 
an  arm  leading  to  a  graduated  declination  arc. 

4.  An  hour  circle  on  the  auxiliary  telescope  mounted  nor- 
mal to  the  line  of  collimation. 

5.  A  set  of  equatorial  wires  parallel  to  the  axis  of  the 
reflector. 

In  all  the  forms  of  construction  of  the  Smith  solar  at- 
tachment the  auxiliary  telescope  is  mounted  in  a  vertical 
plane  parallel  to  the  transit  telescope.  Thus,  if  the  instru- 
ment is  in  proper  adjustment  and  oriented  to  the  true 
meridian,  the  polar  a.xis  of  the  solar  attachment  may  be 
made  parallel  to  the  earth's  polar  axis  by  setting  off  the 
true  latitude  of  the  station. 

The  sun's  rays  are  brought  into  the  auxiliary  telescope 
by  means  of  the  mirror,  due  allowance  being  made  for  the 
sun's  declination  north  or  south  of  the  equator;  but  to 
bring  the  sun's  image  into  the  auxiliary  telescope  the 
latter  must  be  revolved  in  its  collar  bearings  until  the 
reading  of  the  hour  circle  agrees  with  the  sun's  apparent 
time. 

When  the  auxiliary  telescope  is  thus  revolved  the  sun's 
image  will  traverse  the  field  of  the  eye-piece  parallel  to 
the  equatorial  wires  with  the  limbs  of  the  disk  tangent 
to  the  wires.  If  the  tran.sit  is  turned  in  azimuth  the 
sun's  image  will  immediately  depart  from  the  equatorial 
wires,  except  at  noon,  when  the  image  will  follow  the 
equatorial  wires  whether  the  transit  be  turned  slightly 
in  azimuth  or  the  auxiliary  telescope  be  revolved  in  hour 
angle.  At  apparent  noon  the  declination  arc  is  in  a 
vertical  plane,  and  at  tliis  time  an  absolute  determination 
may  be  made  of  the  correctness  of  the  reading  of  this  arc. 

The  new  Smith  solar  attachment  made  by  BulT  &  BulT 
(Jamaica  Plain,  Boston,  Ma.ss.)  is  mounted  upon  the 
east  stanilard  of  their  regular  light  mountain  model  engi- 
neer's transit.  The  horizontal  distance  between  the  ver- 
tical planes  of  the  transit  and  auxiliary  telescope  is  « 
trille  less  than  1  in.  The  auxiliary  telescope  has  a  focal 
length  of  VYi  in.  and  a  magnifying  power  of  about   10 
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(liaiiU'ttTs.     Hdtli  li'lfsi'(>|u's  lire  liltt'il  with   llir  iicicssiirv 
colortHl-^'liiss  similes  fur  (il)Si'iviii^'  llii'  sun. 

Tlu>  latiliiilr  an-  hns  n  rnditis  of  ;{  in.  ami  tlic  drclina- 
tion  arr  has  a  radius  of  ',\\i,  in.  On  tlic  diulination  arc 
the  ^nuhiations  n>ad  the  true  dt'ilination,  and,  as  the 
inirmr  neeils  to  he  turned  only  T)"  to  eorresponti  to  a 
ehunjre  of  10"  in  tlie  sun's  deilinalion,  the  j;ra(hialions  are 
one-half  tiie  angular  ninount.  At  /ero  declination  thi' 
plane  of  the  mirror  is  at  ITi"  to  the  line  of  sij,dd  of  the 
auxiliary  telo.scoi)e. 

The  essential  f(>alures  o\'  ihc  IJulf  ini|irn\eincMts  over 
older  models  are: 

1.  Tlic  »olnr  Ima  bcoii  iiioiiiitcd  upon  an  In.Mininicnt   IiuvImk 


H.  Iniiiriivoil  liit<'rlc>i-l<ln»r  iIovIcom  hftVi<  liri-ti  pliircil  on  llio 
liitltiiilK  mill  ilci'lliiallon  iircM,  vcrnliTM,  rlnnipH  iiimI  tiiMKont 
inolloiiH. 

'.I.  TIk-  mirror  tiuiy  In-  xwiiMif  uroiiiul  liixluiilly  to  permit 
illriM't   hIkIiIImk  lliroiiKli  (hi'  iiiixIMiiry  (■  li'Hropi'. 

1(1.   AliHoluti'    fr loin    of    motion    of    (li<-    viuIuun    working 

piirtM,  I'uch  to  prrform  IIn  own  ruiiction,  unci  fitch  oiii;  Incjc- 
poniliMitly,   qulcldy   iiinl    piirinuni-nlly   iiilJuHtiilil«. 

The  liehl  adjiistiiM-iits  of  tiiis  s(dar  iill;i(  hiiienl  -liuuld 
1h nsidered  in  the  following,'  onler: 

1  The  oquiltorlul  U'lr<-H  iiiiimI  b<-  iiiiuli-  panillol  to  the  uxIh 
of  Ilir  rcllcptor. 

2.  Thf  lint*  of  hIkIi)  of  Hic  :nixlllury  toloHcope  must  lie  in 
ItH  trni>  tiiriiInK  iixIh. 

3.  Till'  line  of  HiKht  of  thu  nuxllitiry  telescope  must  be 
normiil  to  tlii>  .'i.xIh  of  the  1,-Uttude  arc,  describe  a  true  vertical 


Fig.  1. 


New  Smith  Sol.uj  Attachment  of  Buff  & 
Buff;  in  Position  for  Use 


Fk; 


New  Smith  Solar  with  Striding  Level  kok 
Testing  Latitude  Arc 


V-shaped  standards,  thereby  adding  much   to  the  stability  of 
the  attachment. 

2.  The  base  plate  of  the  solar  i.s  mounted  upon  three  foot- 
posts,  thereby  relieving  the  strain  due  to  imperfect  adjust- 
ment of  the  older  models  having  a  four-point  base. 

3.  The  position  of  the  base-plate  is  adjustable  by  means 
of  opposing  capstan  nuts  on  the  foot-i)osts,  each  with  a  coun- 
tersunk ball  washer,  thereby  obtaining  positive  adjustment 
altogether  free  from  strain  on  the  capstan  nuts. 

t.  The  three-point  base  forms  a  right-angle  triangle,  with 
one  side  horizontal  and  one  side  vertical,  thereby  permitting 
adjustment  in  either  of  two  directions — fa)  one  about  a  hori- 
zontal axis  and  (b)  one  about  a  vertical  axis,  either  without 
disturbing   the   other. 

5.  The  axis  of  the  latitude  arc  is  so  arranged  that  its  posi- 
tion may  be  tested  with  a  striding  level  without  removing  the 
anxiliary  telescope. 

6.  The  latitude  arc  and  auxiliary  telescope  are  both  hung 
underneath  the  latitude  axis,  thereby  lowering  the  center  of 
gravity  of  the  attachment  and  giving  much  greater  protection 
to  the  delicate   working   parts. 

".  Suitable  capstan  nuts  have  been  placed  at  one  end  of  the 
auxiliary  telescope  to  provide  for  Its  proper  adjustment  with 
respect  to  the  axis  of  the  latitude  arc. 


plane  when  turning  on  said  a.xis,  and  this  vertical  plane  must 
be  parallel  to  the  vertical  plane  of  the  transit  telescope. 

4.  The  latitude  arc  should  read  zero  when  the  auxiliary 
telescope  is  horizontal. 

5.  The  declination  arc  should  at  all  times  read  the  true 
declination  of  the  sun  plus  the  refraction  in  polar  distance. 

6.  The  hour  circle  should  read   the  sun's  apparent  time. 

To   Use  the  Solai;  Attachment 

Before  using  the  solar  attachment  the  latitude  of  the 
station  and  the  sun's  declination  (properly  corrected 
for  refraction  in  polar  distance)  must  be  known  and  ac- 
curately set  ofT  on  the  respective  arcs.  The  instrument 
is  carefully  leveled  and  the  apparent  time  .set  off  on  the 
hour  circle.    The  transit  is  then  oriented  to  the  meridian. 

'J'he  plates  are  generally  first  set  to  zero  and  the  .sun's 
image  brought  into  the  field  of  the  solar  telescope  before 
setting  the  lower  clamp;  thereupon  the  sun's  image  is 
brought  accurately  between  the  equatorial  wires  with  the 


1070 


E  N  G  I  N  K  E  II  I  X  c;     N  ]•:  W  S 


Vol.  :;{,  No.  :.'•.' 


lower  tanjreiit  motion.  This  gives  the  solar  meridian.  The 
transit  may  then  be  used  for  any  normal  function.  The 
solar  meridian  may  be  tested  as  many  times  as  desirable 
by  simply  setting  the  plates  back  to  zero  and  turning 
the  au.xiliary  tcles(0])e  in  hour  angle  to  the  apparent 
time.  This  brings  the  sun's  image  again  to  the  center 
of  the  field. 

The  sun's  declination  is  constantly  changing  at  a  very 
slow  rate,  so  that  it  is  necessary  to  correct  the  reading 
on  the  declination  arc  with  its  tangent  motion  to  agree 
with  the  declination  of  the  sun  for  the  ajiitarcnt  time  of 
observation. 

The  great  advantage  of  the  Smith  solar  over  all  other 
forms  of  solar  attachment  is  found  in  the  fact  that  the 
latitude  and  declination  arcs  remain  damped  while  the 
transit  is  l)eing  used  in  any  normal  function.  Upon 
setting  up  at  a  second  station  it  is  necessary  merely  to  cor- 
rect the  latitude  and  declination  arcs  with  their  tangent 
motions  to  agree  with  any  change  from  the  previous  sta- 
tion. For  this  reason  it  may  be  operated  more  rapidly 
than  any  other  form  of  solar  attachment.  In  fact,  the 
solar  meridian  is  so  quickly  determined  that  the  obser- 
vation is  usually  repeated  at  every  station. 

The  latitude  of  the  station  should  always  be  deter- 
mined with  great  care.  Altogether  too  many  maps  are  un- 
reliable in  this  respect.  The  direct  altitude  observation 
upon  the  sun  for  latitude  is  so  simple  and  the  reduction 
so  easy  that  ever}'  operator  of  a  solar  transit  should  make 
it  a  practice  to  accomplish  direct  observations  on  the  sun 
for  latitude  on  as  many  successive  days  as  may  be  neces- 
sary to  give  him  a  reliable  determination  of  the  true  lati- 
tude of  any  unknown  station. 


Test  off  s^  FectiaSmifEy  D®sagimec 


The  accompanying  diagram  (Fig.  2)  gives  the  result 
of  one  test  of  a  scries  made  by  B.  L.  Fixen  for  C.  A.  P. 
Turner,  Minneapolis,  Minn.,  on  a  reinforced-concrete 
slab  in  which  an  ordinary  two-way  reinforcement  is  sup- 
plemented by  a  spiral  of  reinforcement  lying  on  the  cross- 
rods. 

In  building  the  test  slab,  four  L-shaped  corner  footings 
were  set  up  of  cement  blocks  bontlcd  with  a  rich  mortar. 
A  timber  beam  was  then  set  across  the  openings,  and  two 
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courses  of  brickwork  hiid  all  arnniid  on  the  beams  and 
.stonework.  Upon  this  brickwork  the  slab  was  cast.  Siib- 
8e(|uently.  piers  were  put  in  under  the  center  ot  each 
wooden  lieam.     The  concrete  was  a   1  : 'J  :  I  mix.  of  which 


two  cvlinders  averaged  1755  lb.  per  sq.in.  at  the  end  of 
15.3  days. 

The  reinforcement  consists  of  a  %-in.  round  spiral 
placed  on  a  two-way  reinforcement  of  %-in.  round  rods 
spaced  8  in.  c.  to  c.  The  spiral  was  6  ft.  8  in.  diameter 
and  was  held  in  position  by  clamping  it  to  two  y^-in.  chan- 
nels which  were  so  jiunched  as  to  serve  as  spacer  bars.  The 
lower  belt  of  rods  was  placed  %  in.  clear  of  the  forms  in 
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Fi(i.  2.     Tj(Ki  OK  Tkst  o.\  Speciai,  Slab 

center  of  the  span  and  -^s  '»•  f'^'ii'  '^^  ^'i^'  supports. 

upper  belt  of  rods  resting  directly  on  the  lower  belt, 
iage  ))oints  (12  in.  c.  to  c.)  were  placed  as  shown  in 
.  2,  those  on  the  straight  rods  being  in  the  lower  belt. 
:t  loads  of  pig  iron  were  applied  10!)  days  after  the  slal> 
;  cast.  The  steel  deformations  shown  in  tlie  diagram 
e  measured  with  Berrv  extensometers. 


I':i(-\ii<<>r.  Ih.lU-r  iiikI  lly«li«-«-l  Avrlil.ii*  stiitlstloa  nre 
rrmiliirly  (oll.itril  by  IIk'  Klil.-llty  .V  ('nNii;ilty  Co..  of  New 
York  ("Ity.  an  not.-. I  In  tli.-.s.-  (•olunu\s  at  various  tlnu>.s.  Tli.' 
(iKureM  for  tlu-  Unltc.l  .StiU.-.s  an.l  (\ina.lu  for  l.\-V>ruary  an.l 
March,  IBlf),  show  Ht!  rlcvator  ac-clileiit.-..  only  i;t  of  whl.'li 
were  duo  to  falUnK  lifts.  Only  on«>  por.son  was  kllhvl  ami 
II  Injure.l  by  tho  fallInK  ol.'vator.M,  whlU-  In  tho  S3  nhaft  an.l 
iloor  a(<l.l.-nt.>»  3!1  i>eoi>le  were  klllf.l  an.l  4r.  wero  Injure.l 
riactlcnlly  all  theHo  Instt  oaHunltU-.s  could  have  been  prc- 
\.'nl.'.l    by    saf.'ty    xatcs   an.l    Intcrlockcl    shaft    .loorH. 


.Tun.'  .1.  nn:. 
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Steel    Framme    for    a    L/Ar|(e 
Electric  Si^n 

riii>  fruniiii^'  III'  tlif  siiiall  I'lcitnc  si;;iis  nf  foiiiu'r  yt'iiry 
was  iiiudo  up  of  small  aii^Mcs  aii<l  tiats.  Imt  with  (ii<-  hiiild- 
iti^  (if  si^'iis  of  nuu'li  ;;ivat(M-  (linu'iisioiis  tins  Hiin|il(' 
fraiiH'Work  lunaiuo  insulliiifnl  and  it  was  in'ccsHary  to 
pniploy  fabritatt'd-stoi'I  stnutiin's,  sdiiu'  iiu'iiibtTs  of  wliicli 
may  Ik*  of  roiisidi'raM*'  sizi*.  Tlu'  incrcasiiij;  miinlMT  aini 
sizf  of  such  sifiiis  limuuht  to  tin*  atlfiitiou  of  the  late 
Mayor  (inyiior  of  Xew  York  City  tlu'  lu'icssity  for  pm- 
vidiii);  prop«*r  rffjulalimis  and  suiH'rvision  for  thi'ir  vrw- 
tioii.  Actiiii,'  upon  the  report  of  a  loniniitttr  apiwintcd 
by  liiui.  till'  Hoard  of  AldcriiuMi 
UMH-iidt'd  till'  Ihiildinj:  Code  liiiriii^  thr 
early  part  of  1!U  I  by  addinir  soctions 
rt'latiiijj  spi'iiliially  to  siirn  structures. 
Till'  first  sijin  of  such  size  to  come 
within  the  purview  of  tiie  new 
ordinanit^  was  the  lar<je  structure 
which  has  just  been  erected  u]Hm  the 
buildinir  of  the  Consolidated  Gas  Co. 
at  l.'ith  St.  and  Irviiifr  Place,  New 
York  City. 

The  structural-steel  fninie  of  this 
sign  is  254  ft.  long  and  (i3  ft.  high. 
The  sign  has  two  faces  about  8  ft. 
apart,  displaying  to  north  and  south. 
There  are  28  galvanized-iron  letters 
on  each  face,  of  which  11  are  15  ft. 
high,  U  are  12  ft.  high  and  3  are  7y2 
ft  high.  The  frame  consists  of  15 
bents  of  various  heights,  depending 
upon  whether  one  or  two  tiers  of  let- 
ters are  carried,  and  whether  the  steel 
rises  from  the  main  roof  of  the  build- 
ing or  from  the  three  penthouses. 
The  figure  shows  the  layout  of  the 
structure.  There  are  five  tiers  of 
longitudinal  framing,  each  strut  con- 
sisting of  two  ()-in.  channels,  and  to 
these  the  letters  are  attached. 

The  structure  is  designed  for  a  wind 
pressure  of  30  lb.  per  sq.ft.  over  the  ac- 
tual exposure  of  the  letters  and  frame- 
work, the  wind  being  assumed  as  acting 
simultaneously  in  the  same  direction 
on  each  face.  The  lower  portion  of 
each  bent  is  designed  for  the  actual  live 
and  dead  load  applying  to  its  particu- 
lar location,  but  the  upper  jwrtions 
of  all  the  high  bents  were  made  to  the 
dimensions  of  that  bent  having  the  maximum  stress  cdii- 
ditions.  The  horizontal  and  vertical  reactions  of  the  wind 
pressure  at  the  feet  of  the  bents  w^ere  found  to  be  of  such 
amount  as  to  require  serious  attention  in  designing  the 
anchorages.  In  all  cases  these  anchorages,  of  wliich  there 
are  30,  were  attached  directly  to  the  existing  steel  frame 
of  the  building,  the  roof  covering  being  cut  away  at  all 
such  points  to  permit  the  connection  being  made.  The  an- 
chorage was  flashed  around  with  copper  before  the  roof 
covering  was  restored.  The  existing  steelwork  of  the 
building  varied  widely  in  character  at  the  different  points 
wliere  the  attachments  were  to  be  made;  hence  some  of 


tops  of  columns  and  in  one  instance  to  a  girder  beam  con- 
sisting of  twii  21  in.  I-beains.  Of  the  .iO  aiicliorageH, 
but  few  are  duplicates,  and  all  of  llicni  rcrpiircd  careful 
detailing. 

'I'he  Nigii  contains  about  fmir  llniusand  10-wutt  tung- 
sten lamps  on  a  llD-volt  ciniiil.  The  curn^nt  iH  Hiip|)lied 
by  a  single  feeder  which  iH  carried  up  through  a  wire-duct 
to  the  roof,  where  it  is  subdivided  into  five  branchcH,  each 
of  wliicli  is  controlled  by  an  indejiendent  switch.  The 
main  feeder  is  controlled  iiy  an  automatic  swildi  in  the 
liasement. 

The  sign  was  designed  and  erected  under  the  super- 
vision of  the  Engineering  iJepartment  of  the  Consolidated 


Typic.vl  Stkkl  Framixg  of  Largest  Electric  Sign 


Gas  Co.,  William  H.  Bradley,  Chief  Engineer,  and  W. 
Cullen  Morris,  Engineer  of  Construction.  The  general 
contractor  for  the  sign  and  its  equipment  was  the  Federal 
Sign  System,  which  retained  Homer  A.  Reid  as  Con- 
sulting Engineer.  The  subcontractor  for  the  structural 
steelwork  was  the  Earl  C.  Maxwell  Co.,  Inc.,  of  Brooklyn, 
N.  Y. 


\\  Ire-DraK  Surveys,  by  the  U.  S.  Coast  and  Geodetic  Survey 
at  Key  West,  Fla.,  resulted  in  the  discovery  of  about  100 
shoals  during  the  past  season.  The  coral  formation  in  this 
region  produces  many  abrupt  pinnacles  of  very  small  area, 
which    it    is    impossible    to    detect    with    certainty    with    the 

the  anchorages  are  attached  to  a  roof  truss,  others  to  the     sounding  lead. 


1072 


E  X  ( ;  T  X  F  E  R  I  N  C.     N  E  W  S 


Vol.  7:5,  No.  22 


Ne^^ 


Isiiriira© 


inma 


s  &t 


By  H.  McL.  Hahdixg* 


Along  much  of  the  eoa.^t  of  Texa^J  there  is  little  deep 
water,  for  the  Gulf  of  Mexico  at  the  coast  is  shallow,  and 
geueralh'  for  a  distance  of  half  a  mile  from  the  shore  the 
depth  at  low  water  is  not  over  6  ft.  Tiiere  are,  however, 
a  few  deep-water  cliannels  extending  inland,  one  of  which 
is  the  Xeehez  River.  On  this  river,  about  50  mi.  from 
the  Gulf  of  Mexico,  is  situated  the  city  of  Beaumont,  with 
admirable  railway  connections  and  a   harbor  capable   of 


of  laud,  called  Kirby  Point,  around  three  sides  of  which 
flows  the  Xechez  Kiver.  With  the  land  and  water  areas 
there  is  available  about  55  acres  for  an  industrial  or 
local  terminal. 

On  the  other  side  of  the  river,  bordering  partly  on  this 
basin,  is  another  area,  of  hundreds  of  acres,  of  sufficient 
size  for  a  connnercial  or  through-freight  nuirine  terminal 
for  all  of  Texas.  Here  will  be  established  a  large  railway 
service  yard,  comprising  the  receiving,  classifying  and 
storage  tracks,  a  transfer  station,  and  large  cotton,  rice 
and  other  warehouses,  both  for  outbound  and  inbound 
cargoes,  as  well  as  large  open  spaces  for  the  storage  of 
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Sec+ion    B-B 


Sec+ion   &-  C 


Fcrvina 
Con:re^^'X.  '     '  fi/Zingr  ^  ■ 


Do^eef  lines  indiarfe 
proposed  Work 

So/id  Lines  indlca-fe 
Work  as  buiff- 
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Sec+ion    A-A 


M.AlilNE   TkIIMINAI,    A 
(Full   lines   Indicate   work    under   way; 

effective  improvement.  At  this  city  there  ha.s  been  organ- 
ized a  Wliarf  ami  Dock  Commission,  which,  with  funds 
procured  from  a  city  bond  i.ssiic,  is  proceeding  to  the 
construction  of  port  works  to  lie  owned,  controlled  and 
operated  by  the  city.  The  accompanying  drawing  shows 
the  project,  with  the  work  now  under  const  ruction  in 
lull  lines  and  the  extensions  as  planned  in  dotted  liiu's. 
'Phcre  is  a  channel  about  25  I't.  in  dei>tli  I'mni  the  dull' 
to  the  (piays  of  the  city.  A  tniiiitig  basin  is  dredged  in 
front  of  the  ipiays  in  the  Inrni  id'  an  oval,  the  dimensions 
being  about  one-half  by  one-third  of  a  mile.  Kor  the  new 
development  the  city  whs  I'ortunale  in  being  able  lo  secure 
within  a  thousand   feet  of  llu'  Court    House  a  large  plot 


*ConaultlnK   iCnKln*'<r.    17   Hutltry    I 'I 


YoiK    niy 


r  Beaumont.  Te.xas 

dotted   lini's   indicate  projected    work) 

coarse  and  bulk  freight  not  affected  by  climatic  conditions. 
The  dry  ilocks  of  the  |)ort  will  be  here. 

Tile  Industrial  Terminal,  of  which  the  plan  and  sec- 
tional elevation  are  here  given,  is  designed  to  be  con- 
structed on  the  unit  .system.  A  unit  length  of  i)uay  is 
eipial  to  500  ft.,  which  is  the  length  of  a  large  freighter, 
such  a  unit  ix'ing  provided  with  a  proportional  length 
of  shed,  warehouse,  necessary  railway  tracks,  and  also  the 
Iransl'crring  and  handling  machinery.  Thus  a  second  unit 
can  be  installed  without  rei|uiring  any  changes  in  ITuit 
\o.  I  (ir  interruption  of  traffic. 

I'larh  unit  complete,  including  llie  ahovc-mcutioncd  ele- 
ments, with  the  dray  area  and  the  tilling  and  paving,  will 
iiuike  the  total  investment,  without  the  land,  about  $;U)0.- 
iiiMi.     The  seven  uiiils.  with  the  lish  and  farm  markets, 


. I  line 


i!ii:) 
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tlir  cdlil-stoniu't'  1)11(1  ailiniinsiriMinh  Imildiii^^s,  tlic  iniiini 
fncfiirin;;    l<ift.>*,    sIhmIs,    riiilwny-npiiniinlioM    ami    sltinip- 
trucks,  will  n'liuiir  an  iiivi'sliiii'iil  tif  alMHil  $.'t,tt(tO,(l(lt». 

Tlif  first  unit,  MOW  iiiiilcr  construct  ion,  couipriscs  a 
hulkhcad  nlon^  tlic  south,  cast  and  a  |iart  of  the  north 
shores  of  the  point,  a  warehouse  and  siied  with  proper 
(H|iiipnicnt,  iiicludiiii;  extended  railway  and  crane  tracks, 
and  liinil>er  shells  east  of  the  warehouse  unit.  'I'he  oilier 
units  and  the  piers  will  lie  cunstniclcd  as  trnllic  ilcinaii<ls 
eiill  for  them. 

Traveling:  pin  try  jih  cranes  will  transfer  frei-^ht  to  the 
car,  quay  or  shed.  It  will  he  assorteil.  distrihuted  and 
tien'd  in  the  shed  hy  oyerhead  trayelini,'  hoists  and  moy- 
nblo  tracks.  l<y  other  cranes,  which  will  he  at  the  rear 
of  the  .shed,  freight  is  to  he  transferred  hy  one  direct 
niiiyenient  from  the  shed  to  any  story  of  the  warehouse. 

Wv  means  of  the  terminal  railway  tracks  and  the  pres- 
ent Belt  Line  H.K..  cars  can  he  switched  hetwoen  any  of 
tlu'  railroads  enterin<r  IVaumont  and  any  shed,  warehou.se 
tir  storaire  place  within  the  terminal.  Railway  tracks  are 
iK'twwn  the  shed  and  the  waterway  and  hetween  the  shed 
and  the  warehouse,  thereliy  airor<liiiii  complete  coorilina- 
tion. 

For  the  present  and  future  deyekipmenl  of  the  indus- 
trial terminal  there  will  he.  besides  the  area  mentioned, 
ahout  iV^.^OOO  Si]. ft.  of  pier  space,  575,000  sq.ft.  of  slip 
spaii'  and  HO  acres  in  addition  in  tlie  turning  basin.  There 
will  he  !t*>?75  ft.  of  linear  frontage,  oyer  which,  when  ine- 
chawieally  equipped  with  the  latest  appliances,  and  iiiteii- 
siycly  worked,  there  can  be  transferred  annually  more 
tiian  .3,000,000  tons  of  miscellaneous  cargoes. 

The  seven  transfer-sheds  on  the  quays  and  the  fiye 
transshipment  sheds  on  the  piers  will  be  of  steel  and  will 
have  a  total  holding  or  short-time-storage  ca])acity  of  ll-l,- 
500  tons.  In  the  concrete  warehou.<es  there  will  be  a  long 
storage  capacity  of  150,000  tons.  The  oi)en  storage  spaces 
for  outside  freight  will  amount  to  approximately  300,000 
sq.ft.  The  concrete  manufacturing  lofts  will  have  a  com- 
bined floor  area  of  6-20,000  .s(|.ft. 

There  will  be  an  administration  building,  farm  and 
fish  markets  and  a  cold-storage  building.  Coal  pockets 
and  oil  pi]ies  are  situated  where  vessels  can  be  supplied' 
with  the  least  discomfort  to  the  remainder  of  the  terminal. 

The  jtrineipal  freight  movements  will  be  between  tiic 
vessel  and  the  pier,  quay,  shed,  car,  dray  or  large  motor 
truck,  and  also  between  the  shed  and  car  and  the  different 
stories  of  the  w^arehouse,  all  of  which  movements  will  be 
effected  hy  machinery. 

The  following  arc  the  characteristics  of  the  lra\eling 
gantry  jib  cranes: 

Two  types  of  cranes,  one  a  half  arch  and  the  other  :i  full  arch 
Normal   load,  3  tons. 
Over-reach,  i't  ft. 

Horizontal   distance   between   crane   tracks,   32   ft. 
Maximum    height   of   lift,    70    ft. 
LiftinR  speed,  3   tons  at    150   ft.   per   min. 
Lifting  speed,   l^,  tons  at  200  ft.  per  niin. 

Motive    power,    electricity,    direct    current,    either    B.'jO    or    220 
volts. 

There  will  also  be  transfer  bridges  for  lumber  and 
structural  steel  and  conveyors  for  special  commodities. 
In  the  sheds  will  be  overhead  traveling,  transfer  cranes 
and  electric  traveling  hoists,  of  a  hoi.sting  ami  carrying 
capacity  of  2  tons  each,  for  as.sortiiig,  distributing  and 
tiering  of  mi.scellaneous  freight.  The  hoists  will  be  oper- 
ated in  trains.  For  long  movements,  motor  trucks  will 
be  u.sed. 

The  quay  walls  above  low  water  will  he  composed  of 
concrete,  as  shown  in  the  accompanying  drawing. 


Motnuemt  of  Hmertia  of  a  Rcc(L°> 
Anfifle  by  ElexnentAry  Mettlhiod 

Ih    W  11.1,1  AM     II.   (illAVI,!,!,* 

The  following  method  of  determining  the  moment  of 
inertia  of  a  rectangle  about  its  base  without  the  use  of 
calculus  was  devised  by  the  writer  and  used  in  teaching 
a  iii;;lit  class  made  up  of  students  who  had  no  knowledge 
of  calcnlus.  Once  the  momiMit  «(  inertia  of  a  rectangle 
about  its  base  is  found,  't  is  a  simple  matter  to  transfer 
it  1(1  the  neutral  axis,  .md  by  methods  of  symmetry  to 
find  I  be  moment  of  inertia  of  a  triangh;  and  of  a  circle. 

Let  the  breadth  of  the  rectangle  Im;  denoted  by  h,  depth 

l)y   (I:   to   prove  /^    =  y:\h<P.     Pass  a   number  of   lines 

thiougii  tiic  rectangle  paiiiiici  to  the  base,  di\i(liiig  it  int(j 

.       I'll        .  I  I      1- 

n  c(|ual  areas  cacli  c(|iial  to        mikI  jit  llic  Mirialjlc  (li<t;iiicc 
'  '  // 

.r  from   tlii'  base;  llins  .;■   \aric>   I'inm   0  to  d.     When   ii. 

is  increased  without  limit. 


Ix    = 


.bd 


hiir 


V  ^^ 


The  problem  is  to  find  the  \aluc  of  flic  siiinniation 

Consider  a  pyramid  of  altitude  d  with  square  base  of 
area  B.  We  know  that  its  volume  is  F  =  i/^  Bd,  but 
wc  (1111  also  express  the  volume  as  a  summation.  I'ass 
a  miiiihcr  of  planes  through  the  pyramid  parallel  to  the 
base,  (li\i(ling  the  volume  into  n  slices  of  equal  thickness 

-  and  at    the  \ariable  distance  i  from  th(>  point  of  the 
n 

|iyraiiiiil,  ./•  \arying  fiom  0  to  d.    Let  the  base  area  of  a 

>licc  lie  called   )'.    When  //  is  increased  without  limit  the 


<  ■- 
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*. 

V 

, 
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X 

V 

Y 

PECT/INGLE 


,.d 


volume  of  a  slice  is  1' -  ,  and  the  volume  V  of  the  pyniniid. 


y    ^.yd 


y 


'"'t    I,  ^    ,  >  '"'  ^    =  J^-r,i  so  that 
h        d-  d^ 

_  ,,  Bx^  d_B,^.x^ 
d'^    11      d       n 
.Since  we  know  that  the  volume  equals  %  Bd,  we  learn  that 

^2-  =  IBd 
d       n        ' 

or  2--  =  i  f/2 

n        ^ 

This  value  may  then  be  used  in  the  equation  for  Ix, 
since  .r,  n,  and  d  and  the  upper  and  lower  limits  of  sum- 
mation correspond  exactly  in  the  two  cases.     Therefore 

for  the  rectangle,  ^  =  bd^~  =  Od  X  \  d""-  =  i  ir?» 
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By  Hkxry  Welles  DuRUAMf 


syyOFSLS — Design  of  the  new  asjihail  jihinl 
owned  and  operated  by  the  Borough  of  Manhattan. 
Nejv  Yorl-  City.  Broollyn  has  had  a  plant  for 
some  time,  but  the  Manhattan  plant  was  not  put 
into  .'<ervice  until  the  summer  of  101  Jf.  It  is  lo- 
cated on  the  East  River,  with,  water  approach  offer- 
ing a  ready  method  of  bringing  in  materials.  The 
article  gives  details  of  design,  operation  and  or- 
ganization. Operating  force  under  civil-.^ervice 
rules  and  regulations.  Has  largest  capacity  of 
any  municipally  owned  asphalt  /ilanl  in  the  world. 

The  new  iiuiiiicipal  asplialt  plant  of  tlu'  Borough  of 
Maniiattan,  New  York  City,  has  the  largest  (•a])acity  of 
any  nuinicipally  owned  asphalt  plant  in  the  world.  It 
comprises  .several  connecting  huildings  and  a  large  yard, 
which  is  also  used  as  a  general  storage  yard  hv  the  De- 


•From  advance  pages  of  a  report  of  the  Bureau  of  High- 
ways. New  York  City. 

tRecently  Chief  Engineer,  Bureau  of  Higlivvuys,  Borough 
of  Manhattan,   New   York   City. 


Eost   91"  Street 


]>artincnt  of  Puhlio  Works,  situated  on  the  East  Eiver 
waterfront  between  noth  and  (list  St. 

Tlie  plant  layout  is  shown  in  tlie  accompanying  plan. 
Fig.  ].  At  the  ))oint  marked  a  at  the  waterfront  is  located 
a  .steam  hoist  equipped  with  a  grab-bucket  of  40  cu.ft.  ca- 
pacity on  a  wood  mast  and  l)oom.  The  hoisting  machinery 
is  a  10xl2-in.  double-cylii'.der  engin.e  witli  a  double-fric- 
tion drum.  Steam  is  furnished  by  i.n  80-hp.  vertical  fire- 
tidje  boiler  designed  for  a  working  pres.sure  of  150  lb. 
In  Fig.  ;5  is  a  view  of  the  jilant  looking  toward  the  river 
front.  In  the  right  foreground  is  the  trestle  railway 
leading  up  to  the  tower. 

The  material  elevated  is  discharged  into  a  hopper 
(m  a  tower,  which  is  located  at  the  junction  of  three 
wooden  trestles  leading  to  bins  where  sand,  stone  and 
coal  are  stored.  Tlie  material  in  the  hopper  on  the  tower 
is  fed  into  small  dump-cars  of  40  cu.ft.  capacity  each, 
wliicli  are  run  to  the  bins  Ly  gravity  and  returned  to 
Ihe  tower  by  counterweights.  The  sand  and  stone  are 
dumped  through  hopper-shaped  openings  in  the  roof  of 
the  building  into  storage  bins  built  of  concrete  walls  and 
roof  and   located  under  the  main  roof  of  the  building. 


EIJJO 


ELEVATION  A- A 


ELEVATION   B'B 


Fni.  I.     I'lan  ok  tiik  .Minicii'.xl  AsriiM.r  I'lwt  oi'   iiii';  Moiioidii  oi'  M\\ii\rrv\.  Nhw   Vouk  City 
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'I'lic  siiml  illitl  stone  iili'  iVil  In  the  lop  of  (lie  I'otiiiv 
(IriiTS,  lirst  liv  spiral  coiivcvors,  then  hy  Inickct  loiivi'yorM. 
TIk"  iimtorial  passes  lliron;:li  the  tlrii'is,  is  licatcil  liy 
fonvd-draft  lircs  and  disiliar^rt'd  at  tlif  fool  of  inickt't  ele- 
vators, wliieli  convey  the  n;aterial  to  Die  iio(  snnd  and 
stone  l)ins.  Tiiese  elevators  are  inrlosed  in  steel  slieelin;; 
as  a  protet'tioii  af,'ainst  tlie  weatlier. 

The  hot  sand,  when  it  reaches  the  top,  passes  throni,'li  a 
nitary  screen  into  the  hiii.  Tailing's  are  conveyed  to  the 
jjnMind  lioor  at  the  stone  dexator.  where  they  iiic  if 
handled  and  used  in  niakin<;  hinder  or  concrete.  'IMie  sand 
hill  has  a  capacity  of  (!00  en. ft.,  wiiile  the  stone  stora;;o 


lalcd  \>\  means  of  a  dani|>er  in  the  a^^hpil  of  eadi  driii 
furnace. 

AsriiAi.r  Kktti.ks — There  are  four  asjihalt  meltii.g 
kettles,  riach  has  a  lapacity  of  2i)  Ions.  HarrelH  of  as- 
plialtic  cement  are  delivered  from  the  waterfront  and 
( Iiopped  into  jiieces  at  the  foot  of  a  platform  elevator. 
This  lirin;,'s  the  material  directly  above  tlie  kettle,  into 
which  it  is  dropped. 

At  the  hottom  of  each  kettle  is  a  serioH  of  ntoam  coIIh 
I'^i  in.  in  diameter,  jrivirif,'  ^50  .sq.ft.  of  heatinf^  Hurface. 
To  hrinj,'  the  as|ilialtic  cement  to  a  temperature  above 
OIU"  F.  requires  a  steam  pressure  lA  I  10  Ih.     Eueh  kettle 


Cross-Section  throuo 
Engine  Room 


Cross- Section  through 
Boiler   Room 
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hin  has  I.-jO  eu.ft.  capacity.  Hand-operated  j,'ates  at  tiio 
b<»ttoni  of  these  bin.s  discharge  the  desired  amounts  into 
weighing  bo.xes. 

DuiKii.s — There  are  three  rotary-drum  driers  'li  ft. 
long,  .")l^  ft.  in  diameter,  two  being  for  sand  and  one  for 
stone.  Each  nmy  be  operated  inde]>endently.  Space  is 
provided  for  an  additional  drier.  Kach  drier  can  dry 
and  heat  15  tons  of  sand  ])er  hour  to  a  temperature  of 
400°  F.,  the  .sand  being  50°  F.  with  its  present  n)oisture. 
Each  drum  consists  of  a  single  steel  shell,  on  the  inner 
sitle  of  which  arc  riveted  twelve  fi-in.  channel  irons. 

The  hot  blast  for  the.sc  driers  is  furnisherl  by  a  blower 
driven  by  a  vertical  high-speed  engine  located  in  the  main 
engine-room.  The  discharge  from  this  blower  passes 
through  a  duit  beneath  the  lloor  to  the  driers  and  is  regu- 


is  provided  with  a  pipe  for  agitation  of  tlie  material  by 
steam  or  compressed  air,  as  is  desired. 

A  line  of  6-in.  pipe  extends  from  the  water-front, 
where  flux  oil  is  delivered  by  tank  barges  to  a  25.000- 
gal.  storage  tank,  about  250  ft.  away.  Thi.s  oil  is  au- 
tomatically i)umped  to  a  wt'igiiing  tank  on  a  movable 
track  o\er  the  asjilialt  kettles  and  is  poured  into  them  as 
desired. 

The  asphalt  cement  is  discharge(l  from  the  melting 
kettle  through  steam-jacketetl  pijjcs  with  quick-opening 
valves  into  a  weighing  Inicket  hung  on  a  trolley,  which 
receives  the  charges  from  any  kettle  and  delivers  it  to 
either  mixer.  The  sand  and  stone  are  weighed  by  a  port- 
able beam  scale,  which  allows  for  tare,  etc.,  so  that  no  com- 
]uitations  are  necessary. 
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Cement,  oi;  Stone  Dust — A  third  bin  is  j)iovicled  for 
the  storage  of  cement,  or  stone  dust.  The  material  is  de- 
livered to  this  bin  from  the  waterfront  by  the  same  ele- 
vator which  conveys  the  asphaltic  cement.  At  the  bottom 
of  the  bin  is  a  spiral  conveyor  controlled  by  a  hand 
lever,  which  discharges  as  much  filler  as  is  necessary 
directly  into  the  weighiii<;  boxes,  whicli  are  located  below. 


above  the  lloor  in  order  to  sa\e  headroom  and  are  directly 
in  line  over  the  dri\eway  and  so  placed  that  two  trucks 
may   load  simultaneously. 

PowEU  Plant — The  plant  is  provided  with  two  150- 
lip.  Babcock  &  Wilcox  water-tube  boilers,  designed  to  carry 
loO-lb.  pressure.  The  working  steam  pressure,  how- 
ever, is  from  100  to  120  lb.     These  i)oilers  are  provided 


Fig.  n.     flKNEKAi,  ViKw  oy  New  Yohk  City  ^Iunicipal  A>i'iialt  Plant 


MiXEHS — Sand,  stone  and  cement  are  dropped  from 
the  weighing  boxes  into  mixers  of  IG-cu.ft.  capacity,  each 
mixer  bciiiir  jnovidcd  witli  mangaiicse-stcci  l)ladcs.      Wl;(  ii 


I'^KI.    I.      I'iKi:    \Ml  lIsi.nMUMi  TowKi; 

mixed  tlie  material  is  discharged  tbroiigb  a  stcum-opcratcd 
'/ate  ill  the  bottom  of  tlie  mixer  into  trucks  directly  be- 
neath. The  tiiixers  are  .Hteum-juckcted,  steam  being  sup- 
plied   tbroihjb    lediiiiri!'    vidves.      The    iiiivcrs    are    placed 


with  a  self-supporting  stack  100  ft.  in  height.  Forced 
draft  is  now  being  installed  in  each  of  these  boilers,  so  tliat 
the  cheapest  grades  of  anthracite  coal  can  be  used  with 
economy.  Provision  is  made  for  an  additional  boiler 
-hould  this  be  found  necessary,  if  the  plant  is  enlarged. 

A  horizontal  Corliss  150-hp.  engine  is  used  to  operate 
the  ])lant.  It  drives  the  main  shaft  by  an  18-in.  belt 
and  operates  all  the  machinery  except  the  platform  ele- 
vator, which  is  run  by  an  electric  motor,  and  the  blower, 
as  already  noted.  An  air  compressor  located  in  the  main 
engine  room  is  used  to  supply  air  for  agitating  heated  as- 
])haltic  cement. 

A  horizontal  Ox  t-in.  duplex  ])ump  is  provided  in  the 
engine  room  f<>r  elevating  the  flux  oil  through  a  storage 
tank  to  the  weighing  bucket.  The  pump  is  provided 
with  ail  automatic  vahe  for  .starting  and  stopi)ing  as  the 
discharge  valvt's  on  the  end  of  tlie  air  line  at  the  melting 
kettle  are  opened  or  closed. 

DrsT  CoLLECTou — (lases  and  dust  from  the  driers  pass 
through  a  horizontal  steel  Hue  and  enter  the  top  of  a 
washing  ebaniber,  whi<h  is  ])rovided  with  a  stack  for  the 
exhaust  of  gases  and  with  i)at11e  plates  and  piping,  so  that 
the  ilnst  and  gases  pass  tlmmgh  sheets  of  water,  which 
is  puni])ed  from  the  river  by  a  centrifugal  punii). 

At'\ii,L\i;v  Maciiinkky  The  exhaust  steam  and  the 
condensation  in  the  high-pressure  coils  are  returneil  to 
a  200-hp.  feed-water  heater,  tludugh  which  they  pass 
Id  a  horizontal  duph'X  feed-water  pump.  This  water 
may  be  deliveretl  to  llic  boilers  either  iiy  a  steam  luimp 
or   tliruugll   injectnis. 


.Illlll 
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|'\  i;i>\lKTi:i!s  'rfni|>iTalwits  nl'  -.junl  iiml  ^ll>Iu•  ami  a- 
plialtif  cciMciil  ait>  ri';;istrnMl  on  aiitimiatii  iitoiiIim;;  in 
stni  Mfiits  iilaccd  in  the  oflirc. 

I'l.AST  DiTAll.s-  A  luiildiii;;  is  pnivitlcd  for  plant  oiVui- 
iind  storiij;o  room.  Sliowcr-liatli  room,  toilt>ts  and  lavalor- 
iv»  for  tho  nst>  of  llic  plant  finplovt'i's  nr«'  also  provided,  as 
is  H  separate  olliic  iuiildini:   f'"'  n  ilifinisf's   lalioralory. 

Till'  plant  and  yard  an-  liuditcd  liy  clcrtricity,  and  a 
nimliinc  shop  is  now  iiciii;^  installcil  to  provide  for  tlie  >ip 
keep  of  motor  tractors  and  trailers,  wliii  li  will  lie  ir-nl 
(hirin;;  I'.M'). 

The  niaehine  shop  is  now  e(pii|ipe(l  witli  an  IS-in.  lathe 
sliajHT,  drill  press,  ^^rinder  and  tools  necessary  to  ri'pair 
ahnost  anylhin,:^  which  may  u'o  wroni:  with  the  plant  ni 
autoniol>iIe  trucks. 

OmiANMZATION  —  .Ml  employees  of  the  pliinl  were  ap 
|H)inted  in  aeeordance  with  civil  .service  rules  and  re;,Mi 
lations.  As  the  Brooklyn  lioroujjh  jdaiit  had  heen  in 
opt-ration  for  several  years  the  civil  .service  commission 
lia<l  olijrihlo  lists  for  asjihalt  foremen,  road  roller  enj,nneers 
and  a.sphalt  workers.  This  made  po.ssihle  the  quick  assem- 
hlin;;  of  a  force  with  ])rovious  experience,  facilitating,'  <.r- 
jninizHtion  and  operation.  One  pm-i;  was  sent  into  the 
Held  on  May  2").  1!M  i,  and  <rradually  more  gangs  were 
organized  until  a  ma.ximum  of  .seven  asphalt  gangs  and 
one  ituicreto  gang  were  working  steadily. 

The  superintendent  of  the  plant,  who  reports  to  the 
Chief  Kngineer,  has  rejiorting  to  him  a  ])lant  su|)ervisor 
in  charge  of  the  work  at  the  plant,  a  gang  supervisor  in 
charge  of  the  outside  work  ami  an  ofTice  force. 

The  j)lant  supervisor  has  control  of  all  work  at  the 
l>lant.  A  stationary  engineer,  assisted  liy  throe  tirenien 
working  in  8-hr.  shifts,  is  in  charge  of  the  hoiler  room 
and  engines,  reporting  to  the  plant  .supervisor. 

A  hoisting  engineer,  who  has  charge  of  unloading  ma- 
terials as  they  arrive  at  the  waterfront  aiitl  of  keeping  the 
trestle  iu  good  condition,  also  rcjjorts  to  the  plant  super- 
\!s<5r.     A  machinist,   reporting  to   llic   plant   supcr\isor, 


i'l'..  -1.     Dklji  J)iiiKi{>,  Xi:\v   ^'(ii;K  Cnv   MuNicirAL 
Asphalt  Plant 

is  in  charge  of  all  oiling,  hlacksmith  work,  sharpening  of 
tools,  etc.,  and  the  maintaining  of  machinery  in  tirst- 
tla.<ss  condition.  A  mixer  foreman,  reporting  to  the  plant 
supervisor,  is  responsible  for  the  temperature  of  .sand 
and  stone  as  they  go  into  the  mixture,  as  well  as  for  the 
nuiing,  loading  and  dispatching  of  the  finished  product. 


A  gang  supeixihor  is  respoiiMlili'  foi'  the  ainonnt  and 
(pnility  of  the  work  done  hy  the  street  gangs,  outlining 
the  work  from  information  olttained  at  th(!  main  ofTicc 
and  Ity  his  own  oliservation.  Mc  directs  ami  is  ros{)onHihle 
for  the  tiansportation  of  material,  and  als(j  controlK  the 
concrete  loiindatioii  gang.  lOach  gang  ('(jusihlH  uf  out: 
forcmjin  at  $!..'>()  per  day,  on(!  asphalt  Htcain-roller  cngi- 


]■"[(;.  (J.     MixKiis,  New  Yokk  City  Municipal  Asphalt 
Plant 

necr  at  $5  a  day,  three  watchmen  at  $()00  a  year,  two  rak- 
ers at  $."5  a  day,  two  tampers  at  $2.80  a  day,  two  smooth- 
ers at  $2.50  a  day,  one  roller  boy  at  $2.50  a  day,  and 
seven  laborers  at  $2.50  a  day. 

The  minimum  wage  of  $2.50  per  day  is  in  accordance 
w  ith  a  resolution  of  the  Board  of  P]stimate  and  Appor- 
tionment. 

The  chemist  reports  to  the  chief  engineer  of  the  bu- 
reau direct  and  cooperates  \vith  the  ])lant  superintendent, 
thus  bringing  about  the  same  condition  of  inspection  as 
is  the  case  with  the  asphalt  companies.  He  takes  tem- 
I'cratures  on  each  batch  before  and  after  mixing,  makes 
]>ats  and  penetration  tests,  notes  sand  and  cement  grad- 
ing!?, etc.  .Samples  are  also  obtained  on  the  .street,  which 
are  analyzed  at  the  main  laboratory,  thus  affording  an- 
other check  on  the  character  of  the  material  going  into 
the  streets. 

The  office  force  consists  of  two  clerks,  who  have  charge 
of  time  sheets,  tabulation  of  cost  data,  materials  and  tools 
and  do  the  other  clerical  work  necessary  in  the  running 
of  the  plant.  They  report  direct  to  the  plant  superintend- 
ent. 
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plant  put  up.  This  plant  handknl  all  the  concrete  for 
the  spillway  and  a  few  adjacent  sections  of  the  approach 
wall.  As  soon  as  the  cableway  was  in  operation  this  outfit 
was  dismantled. 

The  cableway,  installed  by  the  S.  Flory  Manufacturing 
Co.,  Hangor,  Penn.,  had  a  si)an  of  1200  ft.  and  a  capacity 
of  5  tons.  It  was  carried  by  one  fixed  and  one  movable 
tower  and  was  so  i)laced  that  the  normal  position  was  on 
the  axis  of  the  south  wall.  This  gave  command  of  both 
approach  walls  as  well  as  the  lock  wall  without  any  move- 
ment of  the  tower.  The  towers  were  of  10x1 2-in.  timbers, 
braced  with  ;5xlO-in.  sticks.  The  lower  tower  was  set 
in  the  lower  level  and  was  52  ft.  square  at  the  base  and 
125  ft.  high. 

The  movable  tower  was  05  ft.  high  and  was  built  witli 
an  extended  base  to  hold  the  operating  machinery,  which 


Lock  32  of  the  Xew  York  State  Barge  Canal,  about 
five  miles  cast  of  Rochester,  is  45  ft.  in  width  by  338  ft. 
between  quoin  posts.  The  walls  are  25  ft.  bottom  width 
stepped  to  5  ft.   top  width  and  are  45   ft.   in   extreme 
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Fk!.  2.     FiiiST  Typk  of  Lock-Wall  Fokms 


Fig.  .].     Final  Type  of  Lock-Wall  Forms 
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b'ight.     'I'bc  stnictiiiT  (iiiiliiins   iiliniit    •^'1,(100   iu.y<l.   nf  was  placed  mi  this  tower  to  cnalile  it  to  move  by  its  own 

loncrch'.  power.    The  tower  was  carried  by  30  wheels  (raveling  on 

The  iimin  concreting  unit  was  ii  (iiiilewiiy  outfit,   liiil  six  concentric  lines  of  rail,  and  was  moved  by  a  set  of 

while  this  whs  being  erected  ii  guy  derrick   was  installed  Mocks   run   to  a  deadman.     The  cableway   was  operated 

al  the  foot  (d"  tlu!  upper  Hiiillway  niiil  a  triiipoiMi  V  iiii\ing  liy    a    10\l2-in.    ilouble-cylindor   ih)ublc-tandem    friction 


Juno  ;i,  i:>i:. 
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ilniiu  iiiul  liiik-midinii  niMfwav  cii^jiiic  ami  ii  .*>n-|i|i.  |<mi. 
niolivi'  IxiiltT.  Tin-  main  lalilc  was  'il\  in.  dia.  ami 
the  oiwiatiiiji  <al>ifs  •'i   in. 

Tlic  iiiiviii;^  plant  was  locatrd  imimdiatiiv  in  iront  of 
till*  fixt'il  lowiT  in  tile  lowiT  ifVfl.  'I'lic  (i)|»  of  tlu; 
niatiTial  liins  was  at  llx'  I'icvatinn  nf  tlir  natural  surface, 
iHTinittinjr  till'  sii|)p!v  tracks  td  run  over  tlicni.  Cciucnl 
was  transferred  to  narrow-;,'ap'  cars  at  the  point  of 
(leliv«'rv.  and  transported  to  I  lie  cement  slieil.  wliieli  had 
a  capacitv  of  ahout  lOOH  hl>l.  l''rom  the  shed  the  cement 
was  carried  to  the  mixer  on  small  cars,  which  delivered 
it  to  chutes  leailinj;  to  the  char^'in;;  platform.  'The  lar^'cr 
part  of  the  ;:ravel  was  hronjiht  in  on  the  Krie  Canal.  A 
stitT-lej;  derrick  oi>eratiii^  a  clamshell  unloaded  it  from 
the  hoats  eitlu'r  into  a  stora;,'e  pile  or  into  tiie  cars 
supplvini;  the  mixer.  The  arranj;ement  of  the  mixin;,' 
plant  |)ermitled  these  cars  to  he  dumped  directly  into 
the  hins,  from  which  the  jjravel  was  fed  to  the  mixer  hy 
gravity.  A  1-yil.  mixer  was  used.  ])ower  heiiijx  furnished 
hv  a  ."jO-hp.  hoiler,  which  also  s\ipi>lied  .steam  to  heat  the 
ajyrivpites  in  fre«'/,in<;  weather.  The  conereto  was  handled 
in  'i-\i\.  hottom-diimp  hmkcts. 

Two  tvpes  of  panel  forms  were  n>eil.  'Phc  liisl  (  I''iiis. 
2  and  I),  used  on  the  south  wall,  was  iuiilt  u|i  of  SxS-iu. 


spine  two  panels  rigidly  to^'ether  and  to  cut  flown  tlu- 
hci;,'lil  (  i'"i;,'s.  .'1  an<l  •'•).  The  lower  wales  were  taken  olT 
and  used  to  splii-e  the  two  uppr-r  wales  lop'ther.  The 
la;,'^;iii};  wuH  cut  to  "•  ft.  and  (he  studs  to  <i  ft.  .'t  in.,  the 
projecting,'  ends  hein;,'  tapr-red  sli;,'hlly.  When  the  f<u'nis 
were  put  to;;ether  this  l')-in.  len;,'lh  of  stud  projeeteil 
licjow,  hrtween  the  la;;;^in^' and  widi-  of  the  form  on  wliieli 
it  rcHteil.  Kxait  iilij(nnie?it  was  secured  hy  wed^'cs  driven 
hetween  the  stmls  and  the  wale.  A  small  panel  ^  ft. 
lii;rh  was  used  t<i  start  the  wall  on. 

The  aii;ile  the  cahleway  ma<le  with  tin-  riurlh  w;ill  niarlc 
it  impracticahle  to  use  it  in  shifting,'  forms  rroiu  one 
section  to  anotlirr,  so  a  derrick  traveliuf;  on  the  lock 
lloor  was  installi'd  to  han<lle  the  forms  for  that  wail. 

The  work  was  carried  on  uiuler  the  supervision  of  the 
Sliilc  I'ji^'iuecr  of  New  York;  Milliard  &  Lujitoii.  F'hila- 
(Iclphia.  I'cnu.,  had  the  contract  covering'  tliis  hx  k. 

PtuiKTi^p  amd  CxLitter  of  Oectric 
DB°edlfi£e 


The  essential  features  of  an  electrically  operated  hy- 
draidic  drcdirc.*  u-cd  on  exleiisivc;  fillin;r-iii  work  at  Min- 
iicapolis,  Minn.,  are  illustrated  in  tlie  acconipanyiuf,' views. 


Elkctkic  Suction  Diikixje,  with  Cuttei;  and  ]\I.\in  Pvmi'ixg  Uxit 


wales  holted  to  :5.\()-in.  studs,  and  ly^-i"-  l*>on'"o-  '^'^ 
insure  a  proi)er  alignment  of  the  lagging,  3x(J-in.  keys 
were  driven  hetwocn  the  wales  and  lagging  at  the  hori- 
zontal joints,  and  the  end  stubs  on  adjacent  panels  were 
bolted  together  to  .stiffen  the  vertical  joints. 

To  maintain  a  good  alignment  with  the  type  of  forms 
proved  difficult,  on  account  of  the  vertical  joints  in  the 
so<tions  and  the  impact  of  the  concrete  falling  from  the 
rising  bucket.  As  the  wall  was  built  in  .sections  26  ft. 
S  in.  long  and  the  usual  lift  governed  by  the  outline  of 
the  wall  was  5  ft.,  it  was  decided,  for  the  north  wall,  to 


The  main  centrifugal  pump  is  driven  at  two  speeds — 300 
and  200  r.p.m. — by  a  500-hp.  synchronous  motor  run- 
ning at  720  r.p.m.  The  cutting  machinery  and  the  op- 
erating and  winding  machinery  arc  driven  by  two  30-hp. 
slip-ring  motors. 

Three-phase  (iO-cycle  alternating  current,  at  2300  volts, 
is  used  on  the  motors  w'ithout  transformation.  The  dredge 
was  built  by  the  Norbom  Kngineering  Co..  I'liiladelphia, 
Penu..  for  the  Northern  Dredge  &  Dock  Co. 


•This   dredse    was    described    without    illustratioii.s    in    our 
issue   of  May   6,  p.   8S9. 
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js^fe<t5^  Mettlhod®  Used 


The  actom})anying  photojiraphs  show 
the  methods  in  use  at  tlie  quarry  of 
the  Riverside  Portland  Cement  Co., 
Riverside,  Calif.,  to  minimize  the  risk 
of  accident  in  handling  explosives.  The 
pictures,  with  the  titles  underneath 
lliem,  explain  clearly  the  methods  used. 
It  may  be  added,  however,  that  besides 
the  ai)paratus  and  methods  shown  in 
the  pictures,  the  company  has  had  a 
special   case   made  with   a   closed  to]). 


Fig.  1.    Baeriees  axd  Signs  Where  Explosive  Is  Being  Handled 


Fig   2     Searching  the  Powder  Gang  for  Matches,  Kmvks,  Mlial.  Eic,     Fig.  3.     Aktkle.^  Cuniiscated 
Before  Beginning  Work  by  the  Searcher 


FiGb. -1  A.ND  o.     Llaiuei:  Caurving  Case  WITH  r\i.i>i;i)  lUnroM  ioi;  I-'usks 


.llllK 


i:m:> 


K  N  (i  I  .\  !■;  K  If  I  N  (I      N  lows 


lOHi 


tor  iiiiniiij,'  |mrllv  lilltii  Imixcs  of  dvimniiti'.  It  Im^ 
aim*  (Icvolopcd,  for  use  in  ( iilliiii,'  (iviiamitc  <'arlri(Ij;oH,  a 
knif»'  whitli  is  inadi-  from  an  alloy  soft  ciion;,'!!  so  (lia) 
it  nuiiiof  |iroiluii'  a  spark. 

Ilrcoj,'nizin;;  that  safrly  tlcpcnils  t-vcu  nion-  upon   tin- 
in*  I'Xorrisi'il  by  tlu'  uu'ii  onj^'agrd  in  the  work  than  iipon 


I'ic.  (1.     Passim;  Dynamiti-;  Into  tmk  Tuxmj, 

(.A  copper  tool  Is  used  In  prying  off  the  box  cover) 

the  appliances  used,  the  coinpany  has  inauj^urated  month- 
ly nieetinirs  of  its  foremen,  powder  men  and  ina<iazino 
men.  At  these  meetings  detailed  methods  for  obtaining 
safety  in  all  parts  of  the  work  are  discussed  and  rules 
arc  fornnilatod  and  ndn]ited. 

m 
Dia£(f'ASii&  for  Gosrmp^tlHim^  Roclc^  bei^ 


By  C.  a.  Buyan* 

In  tlie  construction  of  the  sewerage  system  at  Carlisle, 
Pcnn.,  in  1913-11  much  rock  was  excavated.  The  notes 
for  the  computation  of  this  rock  excavation  made  during 

Ml— 
■S|3- 
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1234-56789    10   II     RBI4I516    17    181920 
Cubic  Yards   in  a  Trench  Ton   Feet  long 

Fig.  1.     Diaguam  rou  Compltixg  Eock  Excavation 
IX  Si;wi:it  TiiKXCHKs 

(The  original   was  on  a  Slxlfi-ln.  sheet  of  standard  cross-sec- 
tion  paper,  ruled   to  inches  and   tenths) 

the  first  month  of  construction  followed  the  lines  general- 
ly adopted  for  cross-section  work  and  were  figured  accord- 

•Resldcnt   Engineer.   Sewerage   Commission,  Carlisle,   Tcnn. 
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in;;ly.  Till'  ronipiitation  of  these  notes  proviid  a  very  la- 
horioiis  task,  as  it  ii-ipiinij  lioin  llircc  to  four  dayH  to 
I'onipiitc  and  check  the  rork  excavation  linishcd  during 
the  lii'st  month,  'i'hc  iKrompanying  diagram  ( l''ig.  I) 
was  therefore  devised  and  was  used  for  the  reniaimler  of 
the  eoinpiitations. 

The  following  clauHc  from  the  specidcations  descrihes 
the  nielhod  of  payment  for  rock  cxiavation,  and  the  dia- 
:,'ram  was  computed  in  accttrdance  therewith  : 

Wlu'iiovi-r  roelt  U  cnciiunlerfd  In  cxenvatlnK  the  trenchcH, 
It  Hhall  li«  Hlrlppcd  of  I'arlli  In  HicllonH  not  1<-hh  than  fiO  ft. 
Ill  liiiKlli,  unit  tlic  etiglni'iT  will  thin  nieaHiiri!  or  croHH-Hec- 
iliin  till-  Haiiir,  Tlur  enntrailiir  will  he  allow. d  1  ft,  wider 
lluiii  till-  ouImIiIc  illaiiii<t<T  of  till-  pipi:  at  a  point  1  in.  below 
lln-  bottom  of  the  Hcwer,  and  from  thenco  upward  In  the  pro- 
portion  of   1    ft.   horizontal   to   6   ft.   vertical. 

Tii(!  quantities  wei-e  then  plotted  on  cro.ss-section  paper, 
using  for  ah.sci.ssas  the  number  of  cubic  yards  in  a  trench 
10  ft.  long  and  for  ordinates  the;  heights  of  rock  above  the 
iiottom  of  the  trench.  In  dcterniining  heights  above  bot- 
tom of  trench  measurements  were  not  referred  to  the  in- 
vert of  the  sewer,  hut  a  reduction  was  made  to  allow  for 
the  thickness  of  the  barrel  of  the  pipe,  dei)ending  ujioii 
the  size  u.sed.     One  line  was  drawn  representing  the  ex- 
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Fig.  2.    Page  from  Combined  Field  and  Office  Note 
Book  for  Rock  Excavatiox' 

(The  original  sheet  was  about  8x6  in.,  ruled  to  inches  and 
tenths) 

cavation  for  each  size  of  pipe  used  on  the  work.  The 
diagram  was  mounted  upon  cloth  to  prevent  its  destruc- 
tion from  hard  usage. 

From  this  diagram  the  yardage  in  a  trench  10  ft.  long 
and  for  a  given  rock  height  above  its  bottom  could  be 
read  directly.  In  case  the  distance  between  the  readings 
taken  in  the  field  happened  to  be  greater  or  less  than  10 
ft.  the  quantity  taken  from  tlie  diagram  could  be  properly 
corrected  mentally. 

After  some  experimental ioii  the  field  system  was  also 
changed.  Kcull'el  &  Esser's  Cross-Section  Book  No.  376 
was  used,and  the  field  notes  were  condensed  so  that  enough 
room  was  left  on  the  page  to  permit  the  olRce  work  being 
done  on  the  .same  page.  This  did  away  with  any  mistakes 
that  might  have  been  introduced  in  trau.scribing  the  field 
notes  from  the  field  notebook  to  the  office  notebook ;  also, 
one  set  of  notes  sufficed  for  the  computation  of  all  rock 
excavation,  and  this  resulted  in  the  saving  of  a  great  deal 
of  time.  A  .«ainple  page  from  the  notebook  kei)t  is  re- 
produced below  and  shows  the  field  and  oflSce  work  com- 
bined on  the  one  page. 
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The  writer  foinul  this  system  very  efBoient.  Compu- 
tation of  the  rock  excavation  for  an  entire  month,  and  in- 
volving quantities  as  high  as  1200  cu.yd.,  could  be  made 
and  checked  in  less  than  a  day.  The  only  inconvenience 
found  was  due  to  the  fact  that  the  notebook  necessary  was 
too  large  to  carrv  in  the  pocket  and  ])roved  rather  difficult 
to  manage.  However,  the  time  saved  more  than  compen- 
sated for  the  slight  inconvenience. 

Cosacrette  IiacsiseinmeEa^  ©^  Steel 
Biridlge  Girdleips 

A  viaduct  over  the  tracks  of  the  Xcw  York,  Xew  Haven 
&  Hartford  E.R.  in  Pawtucket,  R.  I.,  carrying  Barton 
St.  and  Broad  St.  over  the  railwav,  has  its  girders  in- 


of  Water- Works,  H.  P.  Bohmann,  adopted  the  type  shown 
in  the  accompanying  illustration. 

This  is  not  a  new  design,  for  much  the  same  method 
of  installing  water  meters  in  Cleveland,  Ohio,  was  de- 
scribed in  1902  by  Edward  W.  Bemis  (then  superintend- 
ent of  the  Cleveland  water-works)  in  his  annual  report 
(see  Enginkering  Xews,  Oct.  22,  1003,  p.  373)  and 
it  has  since  been  adopted  in  other  places;  but  certain 
essential  features  are  here  emphasized. 

Tests  were  made  during  the  past  two  winters  with  ten 
such  installations,  in  locations  as  different  as  possible,  to 
find  out  if  the  climatic  conditions  in  Milwaukee  would 
cause  any  difficulty.  These  tests  have  been  sufficient  to 
satisfy  the  water-works  officials  that  all  oiitside  meters 
should  have  this  type  of  setting.     In  such  installations 
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cased  in  concrete  for  decorative  ctfect.  The  sketches 
herewith  (from  the  railway  drawings)  show  how  the 
concrete  is  held  on.  Horizontal  rods  (%-in.  square) 
through  small  angles  alongside  the  stiffener  angles  of 
the  girders  and  through  additional  2.\2-in.  vertical  angles 
between  stitfeners — making  the  span  of  rods  II4  to  2 
ft. — serve  as  supports  for  the  concrete.  The  concrete 
being  paneled,  short  bent  rods  are  put  through  the  out- 
i^tanding  leg  of  the  stifFeijer  angle  to  reinforce  the  pilaster 
of  the  paneling. 

The  sketches  show  the  arrangement  of  rods  on  the  out- 
side of  the  girders.  The  inside  face  is  treated  similarly 
above  the  rein  forced-concrete  sidewalk  slab,  while  below 
the  sidewalk  tlie  steel  is  bare.  The  I-beams  (generally 
]8-in.  and  21-in.)  which  support  the  sidewalk  and  road- 
way are  left  bare.  Protection  of  the  steelwork  is  not 
the  object  of  the  concrete  incasement  so  much  as  appear- 
ance. 

The  bridge  was  doigned  Oy  the  laihvay  cnMiimny,  under 
Edward  Ga^rel,  Chief  Engineer  (New  Haven).  W.  II. 
Moore  is  En'jineer  of  Bridjres. 


Water-Meter  Pits,  MilwatiRee 
Water-'WorKs 

The  statidard  placi'  of  iii^liilling  water  mclcrs  in 
Milwaukee,  Wis.,  is  in  the  l)ascnu'nt  of  buil(lini,'s.  within 
I  ft.  of  where  the  water  pipe  enters  the  building.  Con- 
sidi-niblo  difficulty  luis  been  experienced  Mhcrc  there  are 
no  basements  and  i)ro\i.si(in  had  to  be  nuide  for  the  out- 
side setting  of  meters.  Abandoned  [)rivy  vaults  and 
other  un.satisfactory  places  hml  liecn  tried,  and  in  order 
to  provide  a  standard  outside  setting  the  Superintendent 


Mr.  liolnnanu  recommends  that  these  points  be  borne  in 

mind : 

1.    A  testing  valve   should  be   provided  on   the   outlet  side 

of  the  meter  so  that  the  meter  reader  can  readily  determine 

whether  or  not  the  meter 
is  registering.  The  pres- 
ent valve,  for  shutting  oft 
supply  to  premises  when 
the  meter  is  to  be  re- 
moved, can  be  so  con- 
structed as  to  serve  this 
additional  purpose. 

2.  Under  certain  condi- 
tions the  small  iron  cover 
on  these  pits  will  become 
wet  and  dirty  >n  the  out- 
side, owing  to  external 
conditions,  and  wet  and 
rusty  on  the  inner  side 
owing  to  condensation  of 
moisture.  In  the  present 
fcrm  these  covers  must 
be  handled  to  be  removed 
and  replaced,  and  It  is 
practically  impossible  for 
meter     readers     to     keep 

"    1  field  notes  and  themselves 

^  J  I         in    presentable    condition. 

A  locking  device  should 
be  so  arranged  that  the 
key,  when  releasing  the 
locking  bolt,  will  act  as  a 
handle  whereby  the  cover 
can  he  rt-moved  and  re- 
placed without  touching 
It  with  the  hands. 

3.  These  plt.s  should  be 
constructed  so  that  the 
top  of  the  small  Iron 
cover  will  be  at  le.ist  1  In. 
above  grndo  to  prevent  It 
from  bring  covered  with 
water      a  n  il      slush      and 

'I    a    iiillc    below    grade,    surface    water 
.over,  carrying  dirt,  etc..  In   suspension. 
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A  Novell  OifEce  and  Dwelling 

Dtiriii^'  tlic  ('(Uislriii  Hon  nf  Dclaiicy  Kill,  an  ciiiliank 
iiii'iil  tluit  tarries  the  iiiaiii  aiiiiriiiiil  of  llic  'riirlmk  Irri 
gAtion  |)istri('t  atruss  a  narrow  carKiii  in  ('alirnrnia.  an 
inp-nitius  nu'tlitul  of  pnuidin;,'  a  dwcllin;,'  and  ((inslnn 
tion  lu'adt|uarli'rs  was  adopted  liy  Charles  llarron,  super 
indendent   for  the  eoiitraetor. 

I'lans   for  the  end)anknient    retpiired    a   eonerete-liiied 
lUert  to  eurry  storm-wulers  tlirouj;h  the  struelure.   The 


Tile  Drains  Instead  of  Small 
Culverts  on  Highiways 

Uv    F.  ().   Ni;r,soN* 

W  <■  h.ne  had  some  experiem-e  in  th(!  lUe  of  tilt;  drains 
as  sniisliliiles  for  hMiall  eulverls  in  lii^diway  work,  in 
Iit7,'innin;f  this  work  alitint  two  yeiirs  a;;o  wo  found  many 
walerit)urses  lunin;,'  small  t|raina;;e  areas  eond>incd  with 
^ullil  ient  fall  aiross  l\w  road  to  furnish  an  oiith^t  for  tile 


On-ICK  AND  DWICLIJXC  Bi 
(Conduit   sect 

seetion  of  the  eulvert  is  shown  in  the  aitonipanying  draw- 
h\g.  Kxtra  eulvert  forms  were  utilized  for  the  con- 
struetion  of  the  unique  dwelling  and  field-office  shown 
in  the  photograph.  The  house  contained  an  office,  two 
Uxlroonis,  a  living-room  and  a  kitchen.  The  interior 
was  finished  in  painted  hurlaj)  and  the  exterior  decorated 
with  vines  and  plants,  as  shown.  The  structure  was  built 
by  two  men  in  half  a  day. 

WiIlIlo"W   FaascaHiitJS  for  Piea^ 
Feiradles's 

In  the  new  Pier  2  for  the  Intercolonial  Hy.  at  Halifax, 
N.  S.,  Iiundles  of  willow  or  birch  sa])lings,  bound  into 
fascines  from  21  to   I'i  in.  in  diameter  and  10  ft.  lonir. 


Sec+ion    A-B 


arc  tied  together  at  each  pier  corner  to  form  fenders. 
Each  fascine  was  wountl  with  l/^-in.  steel  cable  and  those 
neaR-st  the  wall  were  tietl  back  into  it  through  openings 
left  for  that  i)urpose;  the  other  fascines  were  then  tied 
to  those  so  fixed  and  an  encircling  cable  used  to  bind 
the  groups  back  tt)  the  ])icr.  The  accompanying  sketch 
shows  the  details  of  the  construction. 


ii.T  WITH  Cri-viciiM'  Forms 
ion   on   ri»^lu) 

drains.  Owing  to  tin;  iiigli  cosl  of  permanent  culverts 
we  recommended  the  use  of  such  drains,  with  a  fill  of 
stone  or  of  broken  tile  bats  on  the  upper  side  of  the 
road.  We  considered  that  the  tile  would  remove  the 
ground  water  even  better  than  a  culvert  and  calculated 
that  for  areas  up  to  five  acres  (and  not  very  hilly)  the 
damage  from  washing  would  not  be  serious. 

A  number  of  these  drains  have  been  constructed  and 
have  given  satisfaction.  They  have  one  important  ad- 
vantage that  was  not  anticipated — the  drains  work  better 
than  small  culverts  during  the  spring  while  ice  and  snow 
still  obstruct  the  culverts.  Tile  also  offer  less  obstruction 
to  the  care  of  the  roadsides. 

We  have  some  evidence  that  water  from  areas  of  much 
more  than  five  acres  of  rolling  land  may  be  successfully 
handled  in  this  way,  at  least  when  the  adjoining  land  has 
tile  drains.  Farm  drains  are  also  utilized  for  outlets. 
In  extensive  tile  tlrainage  of  flat  and  swami)y  lands,  the 
exclusive  use  of  tile  with  inlets  instead  of  culverts  may, 
of  course,  be  carried  to  a  far  greater  extent  than  for 
rolling  and  hilly  land.  With  a  deep  fill  forming  a  reservoir 
above  the  roail,  much  flood  water  may  be  handled  by  these 
small  drains. 

We  have  usetl  8-  anil  lO-in.  tilt?,  these  sizes  l)eing 
common  here.  Their  cost,  for  the  small  number  used 
in  each  case,  is  not  of  much  consequence  as  compared 
with  smaller  tile,  and  they  are  not  so  apt  to  become 
obstructed.  About  100  ft.  of  tile  for  each  place  is 
generally  used,  running  from  the  outlet  across  the  road 
to  the  ui)per  gutter,  then  turning  and  running  along  the 
gutter  for  about  50  ft.  A  yard  or  so  of  small  stone  or  bats 
is  used  instead  of  refilling  with  earth  at  the  low  point 
in  the  gutter,  no  other  intake  or  grating  being  used.  We 
prefer  the  stone  or  bat  fill  for  an  intake,  cost  and  all 

•civil   Engineer,  Toledo,   Iowa. 
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considered.  AVhile  a  depth  of  3  ft.  or  so  is  usually 
desirable  in  the  upper  gutter,  we  would  not  liesitate  to 
construct  them  with  a  siiallow  covering  when  the  outlet 
does  not  permit  the  deeper  work. 

Tlie  total   cost,   imluding  a   small  concrete  headwall 
at  the  outlet,  should  not  generally  exceed  $20. 


A  new  electric-generator  (luttit  has  hccn  developed  hv 
the  Safety  Car  Heating  &  Lighting  Co.,  New  York  City, 
for  its  "axle  system"  of  lighting  railway  coaches.  Here- 
tofore the  generator  has  been  mounted  on  the  truck  frame, 
but  this  introduced  unsprung  and  overhanging  weights, 
too  heavy  wear,  and  reduced  the  track  clearances,  etc. 
By  putting  the  generator  on  the  car  frame,  as  shown  in  the 


Fi(i.  1. 


Axi-k-Drivkx  TJailway-Car  Generator 

MoiXTKU  UXDKR  CaR   FkAMK 


acconiitaiiying  ligurc.  it  lias  been  possiijic  to  use  a  higher- 
speed  generator  (through  ability  to  use  a  smaller  ])ulley). 
to  decrease  the  total  weight  fiO%,  to  increase  the  clear- 
ances, to  decrease  the  wear  and  to  increase  accessibility. 

The  generator  su.spension  is  of  unusual  interest  becauM' 
of  the  means  taken  to  secure  constant  belt  tension  in  spite 
of  varying  angle  between  car  and  truck  and  varying  dis- 
tance  between    car  a\le   nnd    generator   suspension.      Tbc 


FMiS. 
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genenilor  fraiiii'  iins  ca.^t  on  it  two  |j-slm|ied  lugs  by  wbicb 
it  is  pivoted  to  the  suspension  frame,  A  helical  spring  on 
a  carrier  bar  runs  froni  a  pin  in  the  second  arms  of  the 
lugs  to  a   |>in  at  tbe  end  of  the  suspension  easting.     In 


normal  position  (Fig.  2)  the  center  of  gravity  of  the 
generator  hangs  directly  under  the  support  and  the  belt 
tension  is  governed  only  by  the  spring  tension.  As  the 
distance  between  car  axle  and  suspension  pivot  increases, 
the  generator  is  pulled  forward ;  the  leverage  of  the  spring 
X  in  Figs.  2  and  3,  however,  decreases  so  that  the  belt 
tension  (due  to  spring  tension  and  generator  weight)  is 
constant. 


Culverts  I'ndrr  Sidehill  Embankment — In  staking  out 
culverts  on  steep  grades  under  embankments  the  foUowinp: 
method  of  calculating  the  length  may  be  new  to  some. 
Having  decided  on  the  grade  necessary,  find  the  center  height 
between  subgrade  and  top  of  invert.  Suppose  the  culvert 
grade  is  to  be  109f,  the  center  height  of  the  embankment 
.•?.'  ft.,  the  roadbed  width  20  ft.,  and  the  side  slope  1  on  1V4; 
assume  further  that  the  plan  shows  straight  wings  and  that 
the  slope  intersects  the  ends  of  the  wings  2  ft.  above  the 
flow  line  or  paving.  On  the  lower  end  the  distance  from 
center  line  of  embankment  to  end  of  wing  will  then  be,  in 
feet. 

net  center  height 

distance  out   —   half  roadbed   -|-  

difference  of  slope  ratios 
3.S  —  2 

=  10   +  

0.665  —  0.10 
the    terms   in    the   denominator   representing   the   slope   of   the 
liMnk  and  of  the  culvert.     The  corresponding  distance  on  the 
upstream  side  will  be  found  by  using  the  sum  of  slope  ratios 
in  the  denominator, 

35  —  2 

10   +  — 

0.66n  +0.10 
it  tile  wings  are  on  an  angle  the  distance  should  be  figured 
for  stiaight  wings  and  the  length  of  the  wings  figured  from 
this.  These  formulas  are  approximate.  To  make  them  exact, 
add  to  the  numerator  in  each  formula  the  fall  of  the  culvert 
in  the  half  width  of  the  roadbed,  i.e.,  add  the  product  of  half 
width  by  culvert  slope.  In  all  cases  except  with  very  steep 
eulvert  slope  this  correction  would  be  negligible. — J.  W.  M., 
.Milford,  Ohio. 

CoHtH  «f  KIeotrU'--*re  AVelding'  for  typical  jobs  in  railway 
loeoniotive  shops  were  given  by  G.  W.  Cravens.  Manager  of 
Welding  Department,  C  &  C  Electric  Manufacturing  Co.,  Gar- 
wood. N.  J.,  in  a  recent  paper  before  the  Southern  &  South- 
western Railway  Club,  at  Atlanta,  Ga.  There  was  quoted 
$32  for  repairing  a  broken  locomotive-boiler  mud  ring  (cut- 
ting out  corner  of  plate,  welding  ring  in  place,  welding  back 
pieces  of  i)late  and  driving  a  few  new  rivets)  compared  with 
$11S  for  the  old  method  Tstripping,  removing  ring  for  weld- 
ing in  blacksmith  shop,  resetting,  replacing  locomotive  parts, 
etc.).  Applying  new  fireboxes  cost  $56  (welding  three  short 
sheets)  compared  with  $777  by  the  old  scheme  (stripping, 
transferring  boiler,  removing  old  firebox  and  building  up 
new  one,  adding  stay  and  crown  bolts  and  mud  ring,  over- 
hauling and  refitting,  etc.).  With  an  outfit  costing  $2000,  the 
following  was  done  with  current  at  2c.  per  kw.-hr.  and  labor 
at    30c.   per  hr. : 

Welding     Old  Methods 

Mending    both   main    frames    $11.80  $56.20 

Driving     wheel     built     up     3-16     in.     on 

tread     2.72  S.OO 

(Jeneral  repairs  on  firebox  side  sheets.        66.51  342.62 

hilling   In   worn   knuckle-joint   hole....  .75  7.50 

Itepairing     seven     cracks     in     cvlinder 

casting     22.35  367.15 

The   following  costs  had    no  old   figures   for  comparison: 

Time         Cost 

.steel   casting,    shriiikaKC   crack    Ixfi    in S  mln.        $0.04 

Korged -steel       locomotive       si<le-frnme,       two 

breaks     20  hr.  1S.28 

Welding    K7    places    In    old    firebox    12  days       52.60 

fast-steel     tender     frame.     br(>ken     In     three 

places      27  hr.  19.00 

Cast-Hteel    motor   case,    welded    3  hr.  1.95 

Welding    broken    air-brake    piston    rod 30  mln.  .35 

Leaky  axle  box.  crack   welded   without   remov- 
ing   box     15  mln.  I'l 

IVnture-Study  MethodM  In  KiilUvny  l.nciitlon — l-'leld  work 
has  eonimeiicod  In  the  course  In  railway  curves.  A  special 
feature  of  this  work,  Introduced  recently  by  Mr.  Hopkins  with 
good  results,  has  been  the  marking  of  the  curves  on  the 
ground  by  meana  of  white  cord  stretched  from  stake  to  stake. 
The  stakes  are  also  painted  white.  The  result  Is  that  the 
student  receives  11  gooil  visual  representation  of  the  curve. — 
"Wisconsin   Knglneer." 
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THe  Bureau  of  Frai&clhises  of 
New  YorlK  City 

N\\v  York  City  is  imiijiu'  amoii^'  tlu'  citios  of  the 
1  niteil  Stnti's,  as  far  n.s  we  are  awaro.  in  haviiifj  as  a 
jMirt  t)f  its  luuniiipnl  fjovormnoiit  a  Imicau  iliarj,'(>(l  witli 
tin'  s|K'(ial  "liitv  1)1'  iiivt'stipitiiijr  proposed  rnuuliise  ;,'raMts 
•■  i'«riH)ratioiis  wisliiiiij  to  use  the  pulilic  streets.  It  is 
:.•  (Iiitv  of  tliis  Itureau  to  so  frame  the  franchise  tliat 
I  he  piihlie  will  lie  assured  of  j^mxhI  serviee.  the  city  treasury 
will  reeeive  some  return  for  the  use  made  of  the  street 
sjMice.  and  yet  the  eonditious  will  he  such  that  the 
fraiiehise-holdinsi  corponition  can  carry  on  its  husiness 
successfully. 

I'niliaiily  few  citi/ens  of  .New  York  know  iiiivtliinf,' 
i-oncerniu'T  the  valuahle  work  that  has  heen  done  by  tlic 
Hureau  of  Franchises  under  its  etlicient  chief.  Harry  1'. 
Nichols,  an  engineer  who  has  heen  long  ipi  the  city  .service 
;ind  who  has  heen  the  head  of  the  hureaii  since  its  estah- 
lishnient  in  IKO.').  The  report  of  the  hureau  for  1911, 
recently  is.sued,  gives  .some  intere.sting  figures  showing 
the  residts  of  the  work  with  resjx'ct  to  the  revenue  re- 
ceived hy  the  city  from  franchises  which  liave  heen 
granted  since  the  Imreau's  estahlishment. 

We  do  not  liave  to  go  Inick  many  years  to  reach  a  time 
when  the  idea  of  the  city's  gaining  a  revenue  from  the 
franchises  it  granted  would  have  been  greeted  with  de- 
rision by  every  jiractical  ])oIitician.  Probably  "  the  great 
awakening"'  in  New  York  City  may  be  said  to  have  begun 
in  the  '80*s  with  tlie  famous  purchase  of  the  Board  of 
Aldermen  by  Jacob  Sharp  in  order  to  secure  the  passage 
of  a  franchise  for  a  street  railway  on  Broadway.  The 
exposure  and  punishment  of  that  corrupt  transaction 
was  an  object  les.son  to  the  tax])ayers.  Many  perceived 
for  the  first  time  that  if  franchises  were  so  valuable  that 
a  fortune  could  be  spent  in  bribing  aldermen  to  vote  to 
grant  them,  then  under  an  honest  city  government  those 
receiving  the  franchise  would  be  willing  to  pay  their 
money  to  the  city  treasury  instead  of  to  corrupt  city 
officials. 

A  further  object  lesson  in  the  same  direction  was  the 
enactment  by  the  state  legislature,  during  the  adminis- 
tration of  (Jovernor  Roosevelt,  of  the  Ford  franchise  tax 
l)ill,  under  which  corporations  holding  public  franchises 
were  compelled  to  pay  taxes  on  th(!  assessed  value  of  these 
franchises. 

^Vhen  this  })id)lic  awakening  occurred,  however,  the 
city  had  already  parted  with  most  of  its  valuable 
franchises.  Railways  had  been  built  in  nearly  all  the 
principal  trallic  streets,  and  the  network  of  gas  pipes 
and  electric  wires  already  covered  the  whole  city.  The 
Bureau  of  Franchises,  therefore,  could  deal  oidy  with 
the  new  and  comparatively  unimportant  franchises,  yield- 
ing (•om])aratively  little  profit  from  which  the  city  could 
claim  a  revenue. 

Notwithstanding  this,  during  the  nine  years  from 
IftOfi  to  191 1,  inclusive,  the  franehi.ses  which  have  been 
granted  bv  Xcw  York  Citv  under  the  advice  of  it<  Bureau 


of  P'ranchiscs  huM-  yielded  a  lulnl  regime  to  the  city 
treasury  of  $H|;!,.")(}0.  ,\lost  of  this  revcnur',  moreover, 
has  been  received  in  the  last  four  years.  The  receipts 
from  these  franchises  during  tlu;  years  l!l()()  to  1!*09  were 
comparatively  trilling.  In  1911,  howciver,  the  amount 
c(dlectcd  was  $ir)(i,000.  Without  doubt  the  income  from 
lliese  franchises  will  continue  to  increase  rapidly  year 
by  year.  The  very  projxjr  policy  of  the  Bureau  of 
Franehi.ses  is  to  make  the  payments  to  tlu;  c:ity  required 
by  the  franchise  com|mratively  small  during  the  first  years 
of  a  company's  operation,  when  it  is  establishing  its 
business  ami  i>  siihjected  to  many  heavy  expenses,  but 
iiH'reasing  in  later  yeais  as  the  com|)any's  business  be- 
comes established  and  its  earnings  grow. 

It  would  lie  a  mistake.  liowe\-er,  to  measure  the  value 
of  the  service  reiidcreil  to  the  city  by  the  !■" ranelii.se 
Bureau  solely  on  the  basis  of  the  revenue  wiiicli  the 
city  treasurv-  receives  from  the  franchises  which  the 
board  has  drawn.  Much  more  im])ortant  in  the  framing 
of  a  franchise  are  the  provisions  it  contains  insuring 
the  I'cndering  of  good  service.  This  feature  alone  has 
justified  the  work  of  the  Fraiu-hise  Bureau. 

The  important  point  to  which  we  wish  to  call  the 
attention  of  every  student  of  municipal  government  is 
the  assignment  of  the  work  of  franchise  investigation  and 
drafting  to  a  permanently  organized  bureau.  In  most 
cities  tlie  investigation  and  framing  of  franchises  are  left 
to  some  committee  of  the  aldermen  or  council.  There 
are  thus  no  continuing  policy  with  reference  to  franchi.se 
grants,  no  .systenuitic  records  as  to  the  franchises  previous- 
ly granted  and  their  returns,  and  no  organization 
equipped  and  competent  to  frame  a  franchi.se  iu  the 
proper  manner.  In  nine  cases  out  of  ten,  so  far  as  we 
are  informed,  the  practice  in  most  cities  is  to  leave  the 
framing  of  a  franchise  to  the  attorneys  of  the  corporation 
a])plying  for  it.  Unless  the  lawyers  which  the  city  may 
temporarily  employ  on  its  own  behalf  are  expert  enough 
to  know  what  a  franchise  should  or  sliould  not  contain, 
all  sorts  of  improper  provisions  are  likely  to  be  embodied 
in  franchises  .so  granted. 


Stiaccesses    Siiadl    Fa^nl^res    of 
A-snaeiPBC^ira   lEiragairaeeir'aini^ 


We  have  ]ireviously  noted  the  hmad  survey  of  engineer- 
ing education  which  the  Carnegie  Foundation  for  the 
Advancement  of  Teaching,  together  with  seven  national 
engineering  societies,  has  undertaken  (see  Kngineeking 
Nkw.s,  Apr.  20  and  May  20,  1915).  If  the.se  investiga- 
tions result  in  a  good  answer  to  the  first  two  questions 
which  the  Foundation  has  put  to  the  practicing  engineers 
of  the  country,  the  key  to  many  vexing  problems  will  be 
revealed.  We  believe  that  this  key  is  already  in  the 
hands  of  some  of  our  educators  and,  if  we  may  anticipate 
the  studies  of  the   Foundation,  a  geiuiral  description  of 


1086 


ENGINEERING     NEWS 


Vol.  V3,  No.  22 


it  is  not  difficult  and  is  given  by  answering  the  two 
questions  noted. 

The  Foundation  asked,  first : 

What  are  the  particular  points  at  which  the  work  of  the 
engineering  schools  is  effective  and  successful? 

^\^le^e  the  American  technical  schools  are  si;ccessful 
in  developing  young  engineers  it  is  in  the  work  of  im- 
parting to  them  certain  fundamental  knowledge  and  cer- 
tain special  training.  The  knowledge  imparted  com- 
prises the  elements  of  science,  language,  mathematics, 
medianics,  mechanism,  properties  of  materials,  drawing 
and  laboratorj-  procedures  and  some  very  rudimentary 
ideas  of  engineering  practice.  The  training  which  is  se- 
cured has  for  its  object  the  development  of  a  habit  of 
thought  and  a  method  of  problem-attack  which  arrays 
all  the  available  evidence,  weighs  it  impartially  and  then 
forms   conclusions   as   the  evidence   dictates. 

The  second  question  asked  was : 

What  are  the  particular  points  at  which  the  work  of  the 
engineering  schools  is  least  effective  and  successful? 

The  obvious  answer  to  this  follo\vs  from  the  reply 
given  to  the  first  question.  Engineering  schools  are 
least  successful  when  they  attempt  to  make  their  stiidents 
engineers  by  giving  them  extended  and  detailed  instruc- 
tion in  special  lines  of  engineering  practice  which  may 
be  as  well  or  better  learned  in  tlie  field  and  office.  AMieii 
this  has  been  done,  apparently  it  has  come  from  an  ef- 
fort to  introduce  practicalities.  Yet  evidences  multiply 
that  the  instruction  too  often  fails  to  couple  up  to  prac- 
tical construction  and  operation. 

One  of  the  frequent  criticisms  of  American  technical 
schools  is  that  so  many  enter  and  so  few  graduate.  A 
scrutiny  of  the  "mortality"  figures  shows  that  the  schools 
have  not  yet  found  out  how  to  eliminate  the  unfit  early 
in  the  course,  or  rather  to  distribute  quickly  the  men 
fitted  for  various  careers.  The  instructors  and  student 
advisers  are  not  doing  as  much  as  it  is  possible  to  do 
in  such  vocational  guidance,  although  this  is  a  work 
which  properly  can  be  begun  in  the  preparatory-school 
period.  At  the  present  moment  the  tendency  of  this 
work  in  this  country  seems  to  be  toward  reliance  on 
professional  advisers  and  bureau  organizations.  But  less 
skilled  observers,  such  as  parents  and  high-school  teach- 
ers, often  may  secure  as  good  results,  for  only  broad 
distinctions  in  aptitude  are  yet  feasible  and  long-con- 
tinued observation  and  intimate  acquaintance  may  offset 
the  sfjccial  experience  of  a  "vocation  director." 

A  warning  may  be  given  here  concerning  some  of  the 
attempts  to  degrade  the  movement  for  vocational  guid- 
ance by  those  who  as  a  commercial  matter  are  advertising 
instruction  in  the  art  of  switching  people  to  the  occu- 
pations for  wliich  nature  destines  them  by  observing  the 
color  of  the  hair,  the  length  of  the  cars,  the  shape  of  tiic 
nose  and  similar  superficial  signs.  The  whole  scheme 
much  resembles  the  old  ]iseudo-s(ience  of  i)hrenoh)gy, 
and  has  been  pr(){)erly  condemned  by  siientists. 

What  we  look  for  from  the  Carnegie  Foundation  and 
the  societies  associated  with  it  in  investigating  engi- 
neering education  is  not  merely  a  statement  of  what  we 
already  realize — that  our  engineering  ediKJation  must 
l»e  simple  and  rundameiital  and  that  our  camlidates 
must  exhibit  aptitude — but  a  presentation  (if  ways  in 
which  simplicity  may  be  attained,  fundiiirn'ntal  \i\vi\~- 
kf'pt  pnirtical,  scientific  habits  of  thniigld  dcvfloiifd,  and 
jHoper  Iteiits  discoseied. 


C(DSiap©ttfiUa©iia§  ? 

The  sticcess  of  the  occasional  competition  for  the 
academic  solution  of  some  engineering  problem  leads  one 
to  inquire  why  such  competitions  are  not  held  oftener. 
In  the  vicinity  of  New  York  within  the  last  year  or  so 
two  of  these  contests  were  held  with  satisfactory  results. 
One  competition  noted  in  these  cohimns  about  a  year  ago 
was  for  a  proposed  method  of  restraining  beach  erosion 
at  Brighton  Beach,  and  the  other,  noted  in  the  news 
columns  of  this  week's  issue,  is  for  a  solution  of  the 
traffic  problem  at  5th  Ave.  and  42nd  St.  in  New  York 
City. 

In  the  architectural  field  such  competitions  are  an 
established  part  of  the  educational  system ;  not  only  are 
they  used  in  the  college,  where,  as  a  rule,  a  certain  nura- 
l)er  of  awards  or  mentions  are  required  before  a  degree 
is  conferred,  but  the  practice  is  continued  through  the 
earlier  years  of  professional  life  under  the  auspices  of 
local  or  general  architectural  societies.  The  mental 
stimulus  of  a  contest,  the  prospective  lionors  to  be  gained, 
and  the  actual  study  required  for  the  solution  of  an  ideal 
problem  all  combine  to  make  the  method  a  lively,  and,  at 
the  same  time,  desirable  way  of  developing  the  young 
professional  mind. 

In  engineering  circles  it  is  quite  possible  that  the 
idea  might  at  first  be  frowned  upon  because  in  the  wider 
professional  fields  such  competitions  have  not  proved 
either  desirable  or  successful.  The  ease  with  which  a 
superficial  design  may  catch  the  eye  of  a  lay  Jury,  the 
economic  loss  resulting  when  a  number  of  engineers  spend 
much  valuable  time  on  a  problem  which  only  one  of  them 
will  be  able  practically  to  solve,  and  the  difficulty  of 
presenting  in  a  limited  space  or  -with  few  drawings  the 
solution  of  any  complicated  engineering  problem — all 
have  led  to  general  disapproval  of  the  engineering  com- 
petition as  a  method  of  selecting  an  engineer  for  any 
particular  work.  But  the  principle  would  be  entirely 
changed  in  tlie  case  of  simpler  problems,  the  solution  of 
which  is  intended  only  to  cultivate  the  younger  profes- 
sional mind  or  the  selection  of  which  is  so  carefully  made 
as  to  make  judgment  as  to  superiority  of  any  particular 
design  quite  easy  to  the  technical  jury  which  is  exam- 
ining the  submitted  plans. 

The  idea  is  certainly  wortii  cousiileration  by  the  vari- 
ous en<j;ineering  societies. 


Civaliaira  Eiragfii^eeB'S  for   Militlary 
Service 

.\s  noted  in  the  news  columns  of  En'oinekiuxo  News 
of  ^fay  27,  the  American  Society  of  Civil  Engineers  has 
taken  the  lead  in  endorsing  the  movement,  started  some 
months  ago,  for  the  organization  of  a  reserve  corps  of 
engineers  to  be  available  for  the  countiVs  defense  in 
case  of  war. 

The  world  has  had  an  oljject-lesson  during  the  last 
ten  months  that  modern  warfare  is  de|)endent  on  niu 
chinery  and  organization  (|uite  as  nuich  as  on  fightinj; 
men.  An  army  in  the  presence  of  a  foe  woidd  be  quickly 
destroyed  if  it  were  deficient  either  in  its  transport  or- 
ganization nr  in  carrving  out  the  work  of  field  fortifi- 
cations. 


JlllK' 
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Tilt'  I'liilfil  States  liiis  in  its  entire  aiiny  nnly  ^1'..' 
iiieer  ollieers.  Most  of  tlit'in  are  en;;a;;eil  on  purely 
.  i|  eiif^'inecriiifi  work,  in  eoiuiection  witli  river  and  liar- 
lior  iinproveineiits.  A  nntnlier  are  too  far  atlvameil  in 
voars  to  lie  ex|H'ite(i  to  do  active  service  in  tlie  Held.  A 
InrpT  nunilier  are  recent  fjradiiates  from  West  I'oint,  with 
vory  little  exiierienee.  How  hopelessly  inade(|uate  this 
small  foreo  of  enjiineer  ollieers  would  he  to  meet  the 
••merjiency  of  actual  warfare  needs  no  ilenioiistration. 

This  is  apparently  realized  hy  the  army  ollieers  theiii- 
solves.  and  (Jeneral  liConard  Wood  has  taken  a  j;ieat 
interest  in  (he  movement  to  or>;ani/e  a  reserve  corps  of 
civilian  enijinei'rs  whose  services  wduld  lie  |irninplly 
avnilalile  to  the  country  in  i  asi-  nf  ncid.  Nn  lictter 
mnterial  could  !»•  found  anywhere  than  anion;,'  the  lield 
enjrimvrs  of  the  I'nited  States  from  which  to  or^'anize 
n  forps  of  men  fitted  to  enlist  and  (rain  recruits  in  tlie 
enjiineerin^  work  of  military  operations. 

The  preamhle  (o  the  resolufion  adopted  hy  the  Amcr- 
ienii  Sim  iety  of  Civil  luiirineers  last  week  stated  (lia(  "the 
menilKMship  of  the  society  includes  men  seasoned  in  all 
lines  of  organization,  creative  and  construction  work, 
who  are  i  Uisely  in  touch  with  the  great  hody  of  workers 
from  whom  the  host  grades  of  the  rank  and  file  of  all 
hranches  of  military  service  can  ho  drawn.'' 

While  the  civil  engineers  would  form  the  very  host 
material  for  recr\iiting  the  fielil  force  to  carry  on  fortifi- 
cation and  transport  work,  mechanical  and  electrical  en- 
gineers would  lie  ociually  valuaiile  in  organizing  and 
training  men  to  iiandlo  the  various  classes  of  machinery 
essential  in  warfare,  from  the  field  artillery  to  the  auto- 
mobile trausjiort  and  the  aeroplane  scouts. 

It  is  fair  to  ask  what  could  be  done  \nth  this  re.serve 
foriT  when  it  is  organized.  The  idea  doubtless  is  that 
those  joining  it  would  hokl  themselves  ready  to  respond 
to  a  call  to  service  in  tlie  event  of  wnr.      It  scorns  to  us. 


however,  that  the  nioveiiieiit  ought  not  to  stop  there. 
The  engineer — civil,  inechaiii<ul  or  electrical — while  he 
has  ability  and  experience,  both  in  handling  men  and  in 
dealing  with  machinery  and  materials,  knows,  aK  a  rule. 
little  or  nothing  concerning  the  particular  applications 
id'  engineering  in  warfare. 

To  enable  those  inon  t(i  lender  valuable  s(;rvice  when- 
ever called  on,  they  should  be  given  systematicr  instruc- 
tion ill  mililary  matters.  A  nioiidi's  training  would  be 
of  great  value;  three  months  would  be  far  bettor,  and 
if  the  task  were  really  undertaken  in  as  intelligent  and 
thorough  manner  as  wcuild  be  the  case  with  any  of  tlu; 
military  nations  uf  Mniopc.  a  full  year's  training  would 
be  given. 

Suppose  Congress  at  its  next  .session  were  to  a])pro- 
priate  a  million  dollars  to  give  experienced  civilian  en- 
gineers training  in  military  work,  granting  flicm  chiring 
the  period  of  (raining  llio  rank  and  pay  of  a  -ccoinl 
lieutenant,  and  at  the  ciid  retiring  them  to  civil  life 
with  the  agroonient  tliat  foi-  a  certain  jieriod — .say  ten 
years — (hoy  would  lie  siiiijcrt  to  mil  to  icceive  <;ommis- 
sioiis  as  olMcers  and  to  train  rcc  ruits  in  tin-  i;vent  of  war. 

Ks(iina(iiig  the  pay  and  subsistonce  of  men  under  such 
training  at  $2000  per  year,  an  apj^ropriation  of  $1,000,- 
000  would  give  three  months'  instruction  to  2000  men 
or  a  year's  in.struction  to  500  men.  If  this  wore  con- 
tinued systematically  for  a  number  of  years  the  nation 
would  soon  liave  a  valuable  body  of  re.serve  officers,  ex- 
iKMiciiccil  in  organizing  and  directing  men  and  able  at  all 
times  to  undertake  the  training  of  recruits  for  the  army. 

Congress  will  be  likely  to  undertake  any  such  scheme 
only  as  its  merits  are  urged  by  civilian  organizations. 
We  see  no  reason  why  this  proposed  reserve  corps  of 
engineers  .should  not  take  the  lead  in  presenting  to  the 
proper  committees  of  Congress  this  plan  for  making  the 
corps  an  efficient  instrument  for  national  defense. 


ininiiiiiiiiiiniiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiHiiiiiiiiiiiiniiiiiiiiiiii!iiiiiiiiiiiiiiiiiiniiiiiiii«iiiiiiiiiiiiii^ 


LeMers  tt©  UEtk 


Mor 


luuiiuuniiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiH 


Hydrated    ILismie   imy  Coir&crete 

•Sir — In  ExGiNKKKixc  Nkws,  Mar.  11,  191.5,  an  ab- 
stract of  the  report  of  W.  F.  Cliilds,  Resident  Engineer 
under  the  State  Roads  Commission  of  Maryland,  states 
with  reference  to  the  use  of  hydrated  lime  in  road  con- 
crete: "Apparently  the  hydrated  lime  has  a  tendency  to 
reduce  the  effect  of  temperature  changes,  and  thereby 
to  prevent  cracking." 

It  would  seem  that  increasing  the  density  of  the  pave- 
ment slab  would  have  a  tendency  to  increase  the  effect  of 
temperature  changes.  The  theory  is  advanced  that  the 
expansion  and  contraction  of  concrete  pavement  is  due 
more  to  variations  in  the  water  content  of  the  concrete 
than  to  variations  in  the  temperature.  1  wonder  if  it  has 
occurred  to  the  men  interested  in  these  roads  that  what  the 
lime  really  did  was  to  waterproof  the  concrete,  preventing 
variations  in  the  water  c<iiitont,  thereby  preventing  expan- 
sion and  contraction  and  the  resultant  cracking. 

T.  H.  Johnson. 

"^ioux   Citv.   Iowa.   Mav   ?0.    101."). 


SelliEag  Wate^  h)Y  Metes' 

Sir — An  editorial  note  in  your  issue  of  ,May  (>,  191.5, 
implies  that  the  sale  of  water  l)y  meter  is  advisable  under 
all  conditions.  Portland,  Ore.,  may  be  in  an  uncommon 
class,  but  the  facts  in  connection  with  its  water-supply 
appear  to  me  to  prove  that  in  this  ca.se,  at  least,  the  gen- 
eral u.sc  of  meters  would  be  a  refinement  resulting  in  eco- 
nomic wa.ste  and  an  unwarranted  burden  on  the  smaller 
consumers. 

Two  pipe  lines  bring  jiure  water  from  a  distance  of  30 
miles,  tlie  new  one  having  a  capacity  of  4.'5,000,000  gal. 
jior  24  hours.  The  maximum  consumption  is  about  30,- 
000,000  gal.,  and  at  all  times  water  is  wa.sting  over  the 
spillway  at  the  headworks  and  over  the  sjiillways  of  the 
city  distributing  reservoirs. 

A  bond  issue  of  $500,000  is  proposed  in  order  to  meter 
all  .services,  of  which  a  large  proportion  are  for  small 
families  and  cottages,  in  whi<h  experience  has  shown 
that  the  con.sumption  is  nearly  always  loss  than  the  mini- 
mum charge  of  T5c.  jier  montli,  or  $9  per  year.    To  meter 
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such  services  the  cost  of  meter  and  reading  per  year, 
amounting  to  at  least  $1.50,  represents  an  additional 
cost  for  the  same  amount  of  water  to  the  small  consumer 
of  over  16%,  while  water  is  wasting  at  the  spillways. 

Some  sections  of  Portland,  owing  to  rapid  growth, 
find  the  mains  too  small  to  maintain  a  proper  pressure 
at  times  of  general  sprinkling,  and  although  these  sec- 
tions have  probably  less  than  10%  of  the  consumers,  this 
is  used  as  the  main  argument  for  meters.  The  metering 
of  large  consumers  is  already  provided  for.  Under  these 
conditions  it  would  seem  that  metering  small  consumers 
would  be  an  economic  waste.  To  rely  on  meters  to  ma- 
terially increase  pressure  where  mains  are  too  small  can 
only  imply  a  restriction  in  the  legitimate  use  of  water, 
which  is  especially  to  be  condemned  when  a  large  part 
of  a  gravity  supply  is  wasted  at  the  spillways. 

George  Rae. 

34  Jefferson  Ave.,  Brooklyn,  N.  Y.,  :May  17,  1915. 

[Neither  water  waste  nor  selling  water  by  giiess  can  l)e 
justified,  because  for  tlie  present  the  volume  of  supply  is 
ample.  The  future  as  well  as  the  present  must  be  con- 
sidered. Plenty  of  water  is  no  guarantee  that  supply 
and  distributing  mains  will  not  be  or  are  not  already  over- 
taxed, as  witness  the  fact  that  Portland  had  to  duplicate 
its  supply  main  some  years  ago  and  finds  pressure  inade- 
quate in  parts  of  the  city  today. 

The  argument  against  selling  water  by  guess  rests  large- 
ly upon  the  absurdity  and  unfairness  of  the  practice. 
The  cost  of  meters  for  domestic  consumers  is  small  and 
a  careful  adjustment  of  the  expenses  of  a  public  water- 
supply  between  the  general  public  and  private  consumers, 
combined  with  a  proper  system  of  meter  rates  and  ready- 
to-serve  charge.s,  will  impose  only  a  light  water  bill  on 
the  careful  useis  while  making  the  careless  user  and 
waster  pay  the  cost  of  his  own  folly. — Editor.] 


Patented  Cantileveir  vs.  Oravii^y 
Retaining  Walls 

Sir — The  bids  on  retaining  walls  along  the  banks  of 
the  Sandusky  River  improvement  in  tbis  city  made  on 
Apr.  20  are  of  more  than  usual  interest,  as  they  show  the 
relative  cost  of  ])lain  concrete  and  reinforced-concrcte 
retaining  walls. 

The  city  asked  for  bids  on  both  types  of  walls  of 
dimensions  shown  on  the  accompanying  sectional  drawing, 
the  total  length  ix'ing  .'5200  ft.  There  were  2:i  bids 
sul)niitted.  Tbe  lowest  complete  bid  on  the  plain  concrete 
design  nuide  the  cost  of  the  walls  $5.75  per  cu.yd.,  or  a 
total  of  $1(),71H.75,  wliile  the  lowest  bid  for  constructing 
the  reinforced-concrcte  wall  was  $(1.18  per  cu.yd.  and 
2l/>  per  Hi-  for  the  steel  reinforcement,  or  a  total  of 
$.'51,17fi.  Th(!  contract  was  awarded  for  reinforced  walls. 
The  pricf  for  constructing  tbe  ])lain  concrete  walls  was 
18%,  more  than  for  the  reinforced. 

Of  17  of  the  l>ids  on  botii  types  of  wall  the  average  price 
for  i)Iain  concrete  was  $(!.117  l)er  cu.yd.,  wliile  on  tbe 
reinforced  typo  the  cost  averaged  $7.45()  per  cu.y<l.  for 
concrete  and  2.77c,  per  lb.  for  steel  reinforcement,  tho 
average  cost  of  construction  of  tlic  plain  concrete  wall 
being  over  .'J3  ])er  cent,  more  than  the  reinforced  wall, 
although  the  latter,  uh  tiie  drawing  shows,  is  tbeoreticuily 
more  Ktalile  both  tn*  tn  overturning  and  sliding,  and  liic 
pressure  on  (lie  toe  is  less  per  si|uare  foot. 


A  higher  grade  of  concrete  was  specified  in  the  rein- 
forced wall.  If  the  proportion  of  cement  had  been  the 
same  in  both  walls  the  difference  in  cost  would  have  been 
at  least  7  per  cent,  more  than  it  was,  in  favor  of  the 
reinforced  walls. 

J.  I.  Oberlaxder,  City  Engineer. 

Tiffin,  Ohio,  May  7,  1915. 

[Previous  to  the  receipt  of  the  foregoing  letter  we 
received  a  communication  from  a  contractor  who  went  to 
Tiffin  with  the  idea  of  bidding  on  the  retaining  wall 
there,  but  for  various  definite  reasons  (not  for  publica- 
tion) did  not  do  so.  His  letter,  a  part  of  which  follows, 
is  an  interesting  commentary  on  the  whole  question  of 
structural  patents. — Editor.] 

Sir — In  a  small  river-improvement  job  recently  ad- 
vertised at  Tiffin,  Ohio,  there  was  3200  ft.  of  concrete 
retaining  wall,  for  which  there  were  offered  as  alternative 
sections  a  cantilever  reinforced-concrcte  type  and  a  gravity 
plain  concrete  type.  Previous  to  the  advertising  for  bids, 
an  engineer  who  holds  a  patent  on  a  cantilever  reinforced- 
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concrete  retaining  wall  offered  to  sell  to  the  city  of 
Tiffin  for  $1200  the  right  to  use  his  patent  on  a  wall. 
This  olfcr  was  declined  and  the  City  Engineer  designed 
what  he  considered  a  little  different  type  of  wall  and 
put  a  clause  in  the  specifications  notifying  prospective 
bidders  that  they  would  have  to  protect  the  city  against 
jiatent  claims.  Tbe  i)atcntee,  however,  claimed  that  the 
new  design  infringed  his  ])atent  and  notified  contractors 
lliat  he  would  charge  ()3c.  per  cu.yd.  for  every  yard  of 
concrete  put  in  on  that  design.  In  the  wall  in  question 
there  was  about   HOO  cu.yd.  of  concrete. 

The  jiatentee  then  put  in  a  bid  on  the  work  iiiiiisell', 
wliich  I  tignre  would  give  him  a  ()3c.  dilferential  over  a 
lair  bid  for  tlie  contract.  When  the  bids  were  opened 
tliere  were  several  bids  very  near  his  and  some  were  under. 
Whether  the  contractors  ignored  him  and  his  ]mtent  or 
forgot  to  account  for  the  royalty  in  tbe  bid  is  a  ques- 
tion, but  there  is  no  doubt  that  if  he  can  collect  the 
royalty  he  will  make  much  more  out  of  the  job  than 
would  any  one  of  the  six  lowest  bidders  had  any  one 
liecii  awarded  the  contract. 
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S)' .XOl'SIS — '/'/((•  /(;;•(/(•  iiKUsininj  tlniii  dcniss  llir 
Colorado  liinr  nt  Aiislin,  Tv.i.,  Iniill  in  ISihl, 
failid  iiiidcr  hmnj  flood  on  A/ir.  7.  HXKI.  a  srrlioii. 
;'>0()  ft.  long  tsliilinij.  almost  intact,  ilounstrcani. 
Thi.i  articli'  describes  reconstruction  just  com- 
filetfd.  Xew  work  conijiriscs  holloir  rein  forced- 
concrete  section  replacim]  length  icaslied  out,  auto- 
matic crest  (jates,  si)ecinll!i  controlled  sluicewai/s 
and  a  new  power-house  in,italliition.  the  last  to  he 
descrihcd  in   n   later  article. 

In  till'  ton  u>ars  alter  tlic  lailmv  of  tlio  Austin,  'IVx., 
ilam  in  I'JOO.f  a  nuniluT  of  sclicnu's  were  pniiioscd  I'di-  its 
repair,  but   nothing  dotinili"  was  done  until    IDU',  when 


were  hcgiin  oaily  in  I!II0  and  the  work  was  finally  xtarti'd 
in  lidi.  With  the  cxcciitiDn  <il"  a  [icrifid  Ironi  April,  l!)i:J, 
until  .Fariuarv,  !!(!  I,  llic  work  lias  iiccn  fonlinnouHly 
|irosciiitt'd  sinco  that  tinu'. 

The  old  masonry  dam  was  lOiM  ft.  loiif^,  a  f^ravity  ofjec 
section  with  its  crest  GO  ft.  ahove  low  water  and  ahout  70 
ft.  ahove  rock  hottoni  of  the  river.  It  failed  under  an 
overflow  head  of  1  I  ft.,  a  central  section  ahout  500  ft. 
long  hcing  pushed  out  horizontally.  Much  trouble  had 
been  experienced  with  the  foundations  of  the  dam,  which 
were  of  a  .shaly  limestone  interspersed  with  cracks  and 
cavities,  and  the  reservoir  behind  the  dam  had  diminished 
in  volume  owing  to  heavy  silting  which  had  taken  place. 

.\fler  considerable  study  of  tin;  situation,  it  wa.s  decided 
that  the  new  (leveioiimenl  cuukl  be  made  best  and  most 


1.    TiiK  Recoxstkucted  ArsTTN'  Dam 


the  city  entered  into  a  contract  with  a  private  company  cheajily  on   the  same  site  as  that  of  the  original   dam. 

for  its  reconstruction.     DesigTis  for  this  new  development  While  the  foundation  work  for  the  new  dam  wa-s  more 

Recently  engineer  In  charse  of  construction  of  the  Austin  f'"'''^'^'  than  it  Would  have  been  if  the  location  had  been 

Dam  Austin  Tex  changed  upstream  soHie  800  or  900  vd.,  this  expensc  was 

'See   "EnKlneerlnB   News,"    Apr.    14.    1910.    p.    440,    for   a   list  i  ,,,,", 

of  nearly  50  references  to  the  failure.  more  than  counterbalanced  by  the  ability  to  use  the  exist- 
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ing  section,  which  comprised  520  ft.  length  of  dam  in 
good  condition  and  on  satisfactory  foundation,  together 
with  all  the  bulkhead  masonry,  which  was  thoroughly 
good,  though  not  on  proper  foundation.  Also,  the  larger 
portion  of  the  old  power  liouse,  still  standing,  could  be 
utilized.  The  most  suitable  character  of  structure  with 
which  to  fill  the  gap  was  decided  to  be  a  hollow  reinforced- 
concrete  dam  with  a  cutoff  wall  on  the  upstream  side. 

In  order  to  get  the  proper  amount  of  power  and  lake 
storage,  the  height  of  the  water  level  would  have  to  be 
raised  from  the  old  elevation  of  60  ft.  to  65  ft.  above 
low  water.  That  portion  of  the  old  section  which  had 
given  way  failed  under  a  71-ft.  elevation  of  the  water 
level,  and  it  was  imperative  that  the  portion  remaining 
and  which  would  form  a  part  of  the  new  dam  should  not 
be  again  subjected  to  as  great  stresses  as  it  had  previously 
withstood. 

It  appeared  as  if  these  two  conflicting  conditions  could 
not  be  reconciled.  However,  after  considerable  study,  the 
arrangement   of   crest   srates   later   to    be    described    was 


The  river  bed  and  the  whole  surrounding  country  are 
underlaid  with  limestone,  which  has  many  crevices,  seams 
and  cavities  at  varying  depths  below  the  surface.  About 
12  years  ago,  two  U.  S.  Government  engineers  made  a 
short  report  for  the  City  of  Austin,  in  which  they  gave 
an  adverse  opinion  concerning  the  character  of  the  river 
bottom  for  supporting  a  dam.  About  six  years  ago  the 
city  had  a  number  of  borings  made  to  definitely  determine 
the  character  of  the  river  bed.  It  was  then  found  that 
there  were  considerable  amounts  of  broken  limestone,  soft 
limestone,  cavities,  seams  and  fissures  underlying  the  dam, 
and  the  records  obtained  from  these  borings  proved  that 
in  order  to  build  a  dam  across  the  river  at  this  point  the 
defects  in  the  strata  underlying  it  would  have  to  be  cor- 
rected. It  was  decided  to  fill  all  the  underlying  seams  and 
cavities  with  grout,  and  on  the  reconstructed  river  bed  to 
build  a  hollow  dam  of  reinforced  concrete  of  such  form 
that  there  could  be  no  uplifting  force  from  any  leakage 
of  water  under  it.  Furthermore,  as  a  portion  of  this  new 
section,  a  cutoff  wall  would  be  sunk  in  a  trench  cut  in  the 
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adopted.  With  this  arrangement,  the  new  section  of  dam 
was  built  only  51  ft.  high  from  low  water  to  crest,  or  9  ft. 
lower  than  the  old.  Piers  were  built  20  ft.  apart  on  both 
the  old  and  new  sections*,  the  upper  levels  of  the  piers 
being  the  same  over  the  whole  length  of  the  structure. 
Crest  gates  were  placed  between  the  piers,  those  on  the 
old  .section  being  6  ft.  high  and  those  on  the  new  .section 
15  ft.  high,  so  that  their  upper  edges  are  all  at  the  same 
level,  which  is  66  ft.  above  low  water.  Wheu  the  water 
level  is  at  an  elevation  of  65  ft.  or  le.^s  the  crest  gates  are 
tigiitly  closed.  An  increase  of  6  in.  in  the  elevation  of  the 
lake  level  will  make  the  gates  automatically  overturn,  let- 
ting the  water  flow  out  over  the  crest  of  the  dam.  When 
the  level  has  fallen  12  to  15  in.  or  about  down  to  the  Gi- 
ft, elevation,  the  gates  automatically  close. 

During  periods  of  Hood  the  crest  gates  are  open  and  tiie 
greater  portion  of  the  flood  water  is  taken  over  the  crest 
of  the  new  .section.  It  is  estimated  that  with  a  discharge 
of  200,000  cu.ft.  per  sec,  the  tliickncss  of  the  water  over 
the  crest  of  the  new  .section  will  be  IH  ft.,  tiie  thickness  of 
tiie  water  over  the  crest  of  the  old  section  being  9  ft.  This 
means  that  the  i)resent  dam  will  i)a.ss  50%  more  water 
than  passed  over  the  old  dam's  crest  when  it  failed,  but 
the  elevation  of  the  water  is  oidy  9  ft.  above  the  crest  of 
the  old  dam,  while  it  was  11  ft.  above  the  crest  when  the 
weak  section  went  out  in  1900.  The  <lcptli  of  the  water 
below  the  low-water  elevation  varies  from  5  to  20  ft.,  so 
that  the  total  ilepth  of  water  liehind  the  dam  varies  from 
70  to  S5  ft. 


rock  on  the  upstream  side  and  carried  to  such  a  depth  that 
its  lower  edge  would  be  below  all  permeable  strata.  The 
longer  part  of  the  old  masonry  dam,  that  on  the  western 
side,  was  not  protected  by  a  new  cutoff  wall  but  was 
grouted  beneath  through  the  test  holes  which  had  been 
drilled  on  the  upstream  side  of  the  section.  The  down- 
stream test  holes  were  left  open  as  indicators  of  possible 
leakage  and  to  release  any  possible  upward  pressure  from 
such  leakage. 

The  unit  pressure  adopted  for  the  wall  footings  was  12 
tons  per  sq.ft.,  with  a  few  walls  where  this  pressure  wai 
carried  uji  to  14.4  lb.  per  sq.ft.  Wherever  the  rock  was 
hard  and  firm  for  a  depth  of  4  ft.,  it  was  considered  sati.s- 
factory  to  resist  these  bearing  pressures. 

Treiuhes  were  cut  in  the  rock  to  receive  the  wall  foot- 
ings, and  in  the  bottoms  of  these  trenches,  at  intervals, 
drill  holes  were  made  4  ft.  in  deptli.  Wherever  these  drill 
holes  passed  continuously  through  solid  rock,  the  trench 
was  accepted  as  suitable  to  receive  the  footing.  Wher- 
ever the  rock  was  hard  but  a  cavity  was  encountered, 
grout  was  forced  into  the  cavity  and  allowed  to  harden 
before  the  footings  were  built  upon  it.  Wherever  soft  and 
defective  stone  was  found  below  the  bottoms  of  the  build- 
ing trenches,  the  excavation  of  these  trenches  was  contin- 
ued until  some  point  was  reached  below  which  the  thick- 
ness of  the  good  rock  was  at  least    I   ft. 

Tiie  ciitolT  wall  was  carried,  in  many  instances,  a  con- 
siderable depth  below  the  footings  of  the  buttresses.  This 
wall,  which   is  on  the  upstream  .-"ide  of  the  old  east  ma- 
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M)iirv  *i»'cti()n  ami  tlif  new  (■(Hicrclc  scrlidii.  Iml  iinl  tlic  old 
west  masDiirv  sntiDii.  was  i)oiiii'il  in  a  lifiicli  thai  liml 
proviously  hww  tcsU'd  liy  iiiiiiUTous  drill  Imlrs  made  in 
tlu>  liotloiii,  and  sncli  defects  as  wen*  found  wi-rc  ronicdicd 
liy  j;n)iitiii;j;.  Tlu'si'  ti'st  liolos  won-  first  made  1'^  ft.  apart 
in  tl\»'  lu)tt»)ni  of  tin*  troiuli.  ('om|>n'ssi'(l  air  was  tnrnod 
into  tlii'in,  one  l>\  one.  to  discover  wlicllicr  or  not  tlit-rc  was 
anv    undi'r<;roniid    iiMuu'ilion     lid  ween    adjaicnl     hole.-. 
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Wherever  the  compressed  air  in  cnterinj,'  one  hole  would 
blow  out  of  one  or  more  of  the  others,  it  was  considered 
that  the  seams  or  crevices  hetwcen  the  two  lioles  were 
reached  by  the  drill  holes  then  made,  (irout  would  then 
lie  forced  into  one  of  the  holes  until  it  began  to  blow  out 
of  the  others.  It  was  then  considered  that  the  rock  lying 
below  the  cutoff  wall  trench  and  extending  between  the 
holes  through  which  grout  had  entered  had  been  made 
water-tight.  Wherever  no  connection  could  be  established 
between  the  holes  VI  ft.  apart,  intermediate  holes  wej'c 
drilled,  thus  making  the  drill  holes  only  6  ft.  apart  along 
certain  portions  of  the  cutoff  wall  trench. 

In  nearly  every  instance  where  these  holes  were  made 
water  flowed  freely  through  them,  sometimes  spouting  up 
•'?  or  4  ft.,  thus  proving  connection  between  the  holes. 
.Vs  grout  would  be  forced  into  the  holes,  the  velocity  of 
water  flowing  out  of  them  would  gradually  diminish,  until 
it  would  entirely  stop.  In  many  cases,  wiiere  grout  was 
forced  into  a  hole,  the  flow  of  water  through  other  grout 
holes,  .sometimes  as  far  distant  as  50  ft.,  would  be  stopped 
and  the  grout  would  finally  show,  rising  out  of  adjacent 
holes,  proving  that  the  underground  .seams  between  these 
two  holes  had  been  thoroughly  filled  with  grout. 

The  grout  used  consisted  of  one  part  portland  cement 
to  two  parts  sand,  mixed  with  sufficient  water  to  form 
a  practically  liquid  mixture.  It  was  forced  into  the  holes 
under  a  final  pre.ssure  of  80  lb.  per  sq.in. 

Sub.«equent  to  the  completion  of  the  work,  a  coffer-dam 
was  tuilt  on  the  downstream  side  of  the  river  and  pumped 
out.  and  all  leakage  observed.  There  was  practically  no 
leakage  through  the  foundation,  or  through  the  .strata 
below  the  cutoff  wall. 


l>i:sl(J.S    (IF    IvFIN  FdltCF.Il-C'o.VCIIKTK    I).\.M    Skc'IION 

The  total  length  of  tbe  nconKtructcjd  dam  anrl  corewull 
is  mur)  ft.,  of  whiih  i()'.)l  ft.  is  s]»illway  (with  170  ft.  of 
old  masonry  on  the  west,  r>nO  ft.  of  new  concrete  section 
and  (it  ft.  of  old  masonry  on  the  east),  1  1 1  ft.  bulkhearls, 
and  .■{00  ft.  corcwall  ( l"'ig.  2).  A  typical  Hcftion  of  tlu; 
new  part  of  the  dam  is  shown  in  Fig.  W.  As  indicated,  it  is 
a  rcinforccd-concrete  structure,  having  an  inclinerl  up- 
stream wall,  nuiking  an  angle  of  Vl"  to  the  horizontal. 
At  a  |)oint  about  '^i/o  ^^-  »bove  low-water  level,  this  slope 
of  the  wall  ends,  intersecting  a  7iarrow  horizontal  bench, 
and  from  the  n])streani  edge  of  this  Itcncli  a  vertical  wall 
goes  straight  down  into  tiie  rock  anrl  forms  both  the  bnver 
portion  of  the  deck  and  tiic  cutoff  wall. 

The  object  of  the  bench  is  to  allow  flow  of  water 
through  any  completed  section  of  the  dam  during  con- 
struction, the  flat  horizontal  slab,  which  runs  the  entire 
length  of  the  dam  and  covers  the  upper  jiart  of  tlie  bench, 
being  omitted  until  the  coniiiletion  of  the  work.  Nor- 
mally, during  construction  the  total  flow  of  the  river 
was  taken  through  the  sluice  gates  in  the  bottom  of  the 
dam,  but  during  floods  the  openings  through  the  horizon- 
tal bench,  together  with  the  area  afforded  by  the  sluice 
gates,  would  usually  take  care  of  the  whole  river  fiow, 
with  an  elevation  in  the  water  level  of  not  more  than  4 
to  f)  ri. 

The  supporting  walls  are  both  longitudinal  and  trans- 
verse. The  latter  are  parallel  to  the  flow  of  the  stream 
and  are  20  ft.  apart.  The  longitudinal  walls  are  also  20 
ft.  apart,  measured  from  center  to  center  in  a  direction 
at  right  angles  to  them,  and  are  inclined  at  an  angle  of 
nearly  90°  with  the  upstream  deck.  Their  slope  is  such 
that  the  resultant  of  the  forces  which  they  resist,  made  up 
of  the  water  pressure  acting  against  the  surface  of  the  deck 
and  the  gravity  com])onent  of  the  deck  and  the  walls 
tliemselves,  has  the  same  direction  as  that  of  the  longi- 
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Section    A-A 

Fj<;.   I.     Sluu'f-Gate  Details  of  Aisn.v  Dam 

tudinal  walls.  The  .longitudinal  and  transverse  support- 
ing walls  intersect  at  right  angles  and  form  a  series  of 
square  openings  when  viewed  in  a  direction  normal  to  the 
deck  in  which  the  reinforcing  steel  is  placed  both  longi- 
tudinally across  the  length  of  the  dam  and  transversely 
up  and  downi  the  deck,  the  bars  being  laid  closer  and  closer 
together  as  they  get  nearer  and  nearer  to  the  middle  of 
each  panel. 
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Vll  of  the  steel  used  was  reroUed  twisted  bars  having  an 
elastic  limit  above  55,000  lb.  The  stresses  allowed  in  the 
steel  were  1G,500  lb.  per  sq.in.  maximum. 

Owing  to  the  difficult  character  of  the  foundation  it  was 
desirable  to  make  the  distance  through  the  bottom  of  the 
dam,  measured  from  the  upstream  to  the  downstream  side, 
as  short  as  possible.  As  showni  in  the  typical  section,  Fig. 
;5.  the  spillway  was  designed  in  accordance  with  the  usual 
method  and  the  sloping  deck  made  to  intersect  it  about  25 
ft.  further  dow^lst^eam  and  6  ft.  lower  vertically  than  in 
the  customary  design.  By  this  method  a  proper  length  of 
theoretically  designed  spillway  was  made  available,  as 
well  as  an  inclined  deck  of  substantially  the  total  height 
up  to  the  spillway,  and  at  the  same  time  the  length 
through  the  dam  from  front  to  back  was  reduced  about  25 
ft.,  diminishing  in  a  like  proportion  the  length  of  the 
transverse  walls  and  the  length  of  each  transverse  wall 
foundation,  and  eliminating  one  longitudinal  wall.  While 
the  saving  in  material  and  labor,  due  to  this  form  of 


lime  in  the  proportion  of  8  to  10  per  cent,  (by  weight)  of 
the  cement,  the  projjortion  being  varied  with  variations  in 
the  voids  in  the  aggregate.  This  has  proved  to  be  thor- 
oughly satisfactory,  as  were  also  the  tests  made  of  it 
prior  to  adopting  it  as  standard  construction  on  the  work. 
The  concrete  mixture  used  was  approximately  1:2:4. 
The  proportions  were  fixed  by  making  tests  of  the  voids 
in  the  sand,  stone  and  gravel.  The  proportions  would  be 
changed  whenever  the  percentage  of  voids  in  these  mate- 
rials would  show  any  change.  Void  tests  were  made  every 
hour  or  oftener  if  indicated  as  mixing  proceeded.  Biver 
sand  and  some  river  gravel  were  used  for  the  other  con- 
stituent parts.  Most  of  the  aggregate,  however,  was 
broken  hard  limestone. 

KXPAXSION'   JOIXTS 

An  am])le  number  of  expansion  joints  is  provided  in  the 
new  concrete  dam,  every  fifth  i)anel  being  an  expansion 
panel.    There  are  28  panels  in  all.    The  expansion  panels 


Fi(i.  5.     .Vr.sriN   I)am   indkk  Constim'ction,  Showino   Si.i  I(  i:  (Imk: 


design  for  a  given  factor'  of  safely,  was  greatly  rcdnccd  by 
tiie  adoption  of  this  design,  the  cost  of  the  forinwork  was 
incrcasc<l  so  tlmt  the  net  saving  effected,  though  consider- 
able, was  not  HO  great  as  would  at  first  appear. 

As  indicated  in  Fig.  3,  the  vertical  transverse  walls 
intersect  tht;  deck  and  the  spillway,  (•<intinuitig  above 
tliein  in  the  form  of  piers,  on  the  top  of  which  are  placed 
rein  forced-concrete  girders  that  carry  a  railway  crane- 
track,  between  these  |)iers  are  |)laced  the  automatic  crest 
gates.  In  tlu!  masonry  seclions  these?  [liers  are  of  llu!  sanu' 
design  with  the  vertical  reinforcing  bars  extended  down 
into  the  olil  masonry. 

All  the  concrete  used  for  making  tlu;  deck  and  cutoff 
wall  wnn  rendered  waterproof  by  an  ndinixture  of  hy<lrated 


have  both  the  upstream  deck  and  the  spillway  entirely 
separated  from  the  adjacent  portions  of  deck  and  spillway 
on  either  side  of  it.  A  joint  is  made  between  the  two 
abutting  edges  of  the  concrete  slabs,  which  is  water-tight, 
but  which  jiermits  lateral  movement  of  the  dill'erent  sec- 
tions of  the  dam  without  diminishing  the  tightness  of  the 
joint  or  rupturing  any  of  the  masonry.  This  joint  is 
inail(!  of  ''ingot-iron"  plate,  y^xS  in.  One-half  the  width 
of  the  strip  is  cast  into  the  concrete  of  the  al)utting  edge 
of  a  standard  ])anel.  This  leaves  -I  in.  of  metal  projecting 
out  from  the  surface  of  tiie  end  of  the  panel.  The  end 
of  liie  slab,  together  with  the  projecting  iron,  is  painted 
with  a  heavy  coat  of  asphalt.  The  expansion  panel  is  then 
cast  so  that  its  edge  abut.**  against  the  edge  of  the  slab  of 
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tho  HUiiiiliinl  piiiiol.  Siiur  its  const  ruction  tho  dnni  htm 
boon  sultjectctl  to  tcnipcraliiivs  varviii)!  from  '.\'i  to  iio", 
and  these  cx|mnsion  joints  Imvc  ])iovc<l  tlionmjjlilv  satis- 
factory. lU'forc  const nitl ion  was  (piitf  coin|ilete(I  and 
when  tlie  wlioh>  of  tlic  (lain  was  still  e.\|iosi>(l  to  tlie  sun 
and  ntinospheric  coiKlitioiis.  it  was  |u)ssilile  to  see  the  sjiace 
between  the  ahuttin;;  ends  of  the  panels  at  expansion 
joints  chancre  more  than  •  »  in.  in  a  few  hours. 

(^)l!l•.  W  AI.I,  ()\    i'lvsr  SiDK 

Owiiiir  to  till-  iMTineiiiilc  riin(litii)ii  of  tin'  linicstniic  llint 
forms  the  hhitV  on  tlic  »'nst  side  of  the  river,  a  corewull 
joins  the  end  of  the  hulkhead  and  passes  eastward  sonic 
300  ft.  formiiii:  jiracticaily  a  continuation  of  the  dam  into 
the  rock.  The  liotloin  of  the  corcwall  is  somewhat  lower 
than  that  of  the  fonmhition  of  the  dam,  varvin^'  from 
in  to  !•<)  ft.  Without  this  impermcahle  iiiterce])tinji  wall, 
there  would  he  considcrahle  Icakaijrc  around  the  end  of  tiic 
dam,  throujrh  the  liniestoiu'  that  forms  the  eastern  hlulL 

("llKST  (i.vrKs 

The  crest  gates,  which  are  ]>iaced  l)etween  the  piers  that 
project  upward  heyond  the  crest  of  the  dam,  on  hoth  the 
hiflh  and  low  ."sections,  are  made  up. of  a  structural-steel 
framework,  of  which  the  lower  portion  is  filled  with  con- 
crete while  the  up]KM-  part  is  covered  with  crcosotcd  yel- 
low pine.  There  are  28  large  gates  and  2G  small  ones, 
making  a  total  of  1091  ft.  of  spillway.  These  gates  turn 
about  rockers,  or  bascules,  which  are  fastened  into  the 
pier.-i  at  either  end  of  the  gate.  The  large  gates,  which  are 
placed  on  the  low  section  of  the  dam,  have,  in  addition,  a 
middle  bascule  to  support  the  middle  and  take  the  heavy 
water  pressure.  These  large  gates  are  continuous  from 
pier  to  pier,  and  the  middle  bascule  is  placed  on  a  low  pier 
built  entirely  in  the  rear  of  the  gate  and  projecting  for- 
ward .*o  that  a  portion  of  the  rear  surface  of  the  gate  rests 
against  it. 

When  the  gates  are  vertical  and  the  water  is  at  normal 
height,  the  center  of  pressure  coincides  in  elevation  with 
the  point  of  support  on  the  bascule  curve.  When  the 
water  rises  above  the  normal  level,  the  center  of  pressure 
likewise  rises  and  there  then  exists  a  net  moment  to  cause 
the  gate  to  overturn.  As  overturning  begins,  the  moment 
to  cause  it  increases,  owing  to  the  increase  in  pressure 
on  the  upper  portion  of  the  gate  and  the  diminution  in 
pressure  on  the  lower  part.  This  increase  in  overturning 
moment  is  compensated  for  by  the  fact  that  the  gate  turn- 
ing around  the  bascule  is  continuously  changing  its  point 
of  support,  this  point  moving  from  a  position  at  one-third 
the  height  of  the  gate  to  one  very  near  the  middle  of  it 
when  it  is  in  a  horizontal  position. 

In  order  to  prevent  the  gates  from  leaving  the  bascules 
and  being  pushed  downstream,  guide  pins  are  placed  at 
either  end  of  the  gate.  These  pins  operate  in  curved 
'•hannels  of  cast  iron  set  into  the  concrete  faces  of  the 
piers.  In  the  large  gates  the  water  reaches  an  elevation  of 
65  ft.  9  in.  before  overturning  takes  place.  When  the 
gates  are  in  horizontal  position,  after  overturning,  the 
depth  of  water  from  the  crest  to  the  under  side  of  the 
gate  is  5  ft.  4  in.,  while  the  depth  of  water  from  the 
upper  surface  to  the  surface  of  the  water  is  8  ft.  5  in.,  the 
thickness  of  the  gate  itself  being  12  in. 

The  small  gates,  which  are  6  ft.  in  height,  overturn 
when  the  depth  of  water  is  6.')  ft.  4  in.,  or  when  the  water 
is  .5  ft.  4  in.  in  depth  over  the  crest.     The.<e  small  gates. 


therefore,  overturn  hefor(>  the  large  ones  do,  and  usually 
their  operation  gives  more  than  iiniple  discharge  over  the 
spillway  to  take  care  of  normal  rivi-r  flow.  Only  in  case 
of  Hood  will  the  large  gat<!H  open. 

When  the  level  of  the  water  ill  the  Iak(!  sinks  siiniciently, 
these  gales  automatically  close.  'I'liis  is  elfected  by  tho 
<'ounterweighling  provided  by  the  concrete  filling  in  the 
bott<im  of  tlu!  gales.  'I'lie  small  gates  close  when  the  water 
has  sunk  (t'-\  ft.  HI  in.,  or  when  the  level  of  the  lake  has 
dropjieil  about  II  in.  below  nornial.  The  large  gates  close 
at  n  water  elevation  of  (i  I  ft.  H  in.,  or  when  the  level  of  the 
lake  has  fallen  lo  I  in.  below  normal. 

Si.i  i(  i:  (Iatkk 

Tlicri'  iire  eight  sluice  gales,  which  arc  located  as  shown 
ill  Fig.  I.  The.Mc  are  set  in  pairs,  each  discharging 
into  its  own  opening  and  the  two  individual  chaMiiels 
merging  into  one  large  tunnel,  which  passes  through  the 
dam.  The  gates  are  each  5x0  ft.  and  are  operated  b^  ])is- 
toiis  working  in  cylinders,  the  working  fluid  being  oil 
under  a  pressure  of  T.'jO  lb.  per  sfpin.  The  cylinders  are 
12'y|  in.  inside  diameter  and  the  i)istons  have  a  7H-in. 
stroke.  It  will  be  observed  that  the  direction  of  the 
water  is  changed  on  entering  the  throat  of  the  sluice-gate 
passageway  through  a  gradual  curve  until  the  direction  of 
flow  becomes  horizontal,  and  also  that  tlie  channels  in- 
crease in  area  gradually  so  that  practically  no  eddy  cur- 
rents arc  formed  until  after  the  two  individual  channels 
merge  into  the  single  large  one,  which  passes  through  the 
bottom  of  the  dam.  Since  this  single  channel  is  18  ft. 
wide  and  approximately  14  ft.  high,  the  total  area  is  250 
sq.ft.,  while  the  area  of  the  openings  of  the  two  sluice 
gates  is  only  30  sq.ft.  each,  or  (50  sq.ft.  for  the  two.  The 
velocity  of  efflux  through  the  sluice  gates  will  be  about 
60  ft.  per  sec,  while  the  velocity  through  the  main  channel 
will  be  less  than  15  ft.  per  sec. 

The  oil-pressure  cylinders  which  operate  the  gates  are 
placed  on  the  outside  of  the  deck  of  the  dam  instead  of 
inside  the  dam,  as  is  the  usual  practice.  In  this  way  the 
cylinders  could  be  placed  much  nearer  to  the  sluice  gates 
than  is  po.ssible  when  the  former  are  inside  the  dam  and 
the  latter  outside.  This  shortens  the  piston  rod,  which, 
when  the  gate  is  being  closed,  acts  as  a  long  column,  and 
for  a  given  diameter  of  rod  it  is  stiffer  or  for  a  given  pres- 
sure a  smaller  rod  may  be  used.  This  means  that  the  size 
of  the  cylinder  may  be  somewhat  reduced.  Furthermore, 
the  saving  in  concrete  and  forniwork  effected  by  mounting 
these  cylinders  on  the  outside  instead  of  the  inside 
amounted  to  about  .SoOOO. 

Pi:h.soxne:l 

The  dam  is  being  built  under  a  franchise  granted  by  the 
City  of  Austin  to  William  B.  Johnson,  of  Hartford,  Conn., 
which  franchise  provided  that  the  dam  and  power  plant 
should  be  constructed  by  Johnson  or  his  assigns  and  on 
completion  turned  over  to  the  city,  Johnson  to  receive 
$100,000  in  cash  on  completion  and  acceptance,  and  $64,- 
800  per  annum  in  semiannual  payments  for  25  years, 
making  a  total  payment  of  $1,720,000.  Work  was  started 
under  force  account,  but  in  June,  1912,  a  contract  was 
entered  into  with  William  P.  Carmichael  Co.,  of  St.  Loui.s, 
to  take  over  the  work,  and  this  company  has  carried  it  to 
completion.  Lamar  Lyndon  was  the  engineer  responsible 
for  all  plans  and  for  the  entire  work;  Frank  S.  Tajdor  was 
engineer  in  charge  of  construction. 
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Ana  ESectrSc  R®llllnia^  Clhais' 

The  accompanying  view  shows  an  electric  rolling  chair 
recently  put  on  the  market  and  now  in  use  at  the  San 
Diego  and  San  Francisco  expositions  and  on  the  boanl- 
walks  at  various  California  seaside  resorts.  The  sur- 
prising thing  is  that  electricit}'  has  not  before  this  been 
applied  to  the  propulsion  of  rolling  chairs.  Where  a 
rolling  chair  is  pushed  by  a  man,  its  rental  cannot,  of 


Electric  Eollixg  Chair  tx  Use  at  the  California 
Expositions 

course,  be  less  than  the  man's  wage  rate;  and  50c.  to  $1 
an  hour  is  a  common  price  for  the  use  of  rolling  chairs. 
The  amount  of  power  required  to  propel  a  chair  on  smooth 
walks,  however,  is  so  little  that  a  storage  battery  and 
electric  motor  of  very  moderate  size  are  sufficient.  Chairs 
can  thus  be  rented  at  a  price  which  greatly  stimulates 
their  use  and  yet  yields  an  even  larger  profit  to  the  owner 
than  where  a  man  must  be  hired  to  push  the  chair. 

The  cliair  illustrated  is  known  as  "The  Osborn 
Electriquette"  and  is  manufactured  by  the  Electriquette 
Manufacturing  Co.,  of  Los  Angeles,  of  which  Clyde  H. 
Osborn  is  president.  It  is  carried  on  four  rubber-tired 
wheels,  the  rear  ones  1-1  in.  diameter  and  the  front  ones, 
8  in.    The  wheels  have  l)all  bearings  packed  with  lubricat- 


ing compound  sufficient  to  last  a  year.  A  series-wound 
General  Electric  motor  of  y^  hp.  is  used,  transmitting 
its  power  through  a  double  reduction  gear  using  rawhide 
pinions  to  avoid  noise,  with  a  final  drive  by  sprocket  chain 
to  the  rear  axle.  The  storage-battery  equipment  consists 
of  two  6-volt  units  of  132-amp.-hr.  capacity,  the  pair 
weighing  about  140  lb.  About  2  kw.-hr.  of  current  will 
fully  charge  the  batteries,  and  when  so  charged  the  chair 
can  be  run  on  level  pavements  an  average  of  eight  hours 
before  the  charge  is  exliausted.  A  hand  lever  across  the 
lap  of  the  driver  is  used  for  steering.  The  normal  speed 
3  mi.  per  hr.,  which  is  as  high  as  is  advisable  for 
operation  in  crowded  quarters,  although  the  chair  can 
be  geared  for  higher  speeds  where  desired.  A  brake 
drum  on  the  rear  wheel  has  a  contracting  brake-band 
which  can  be  operated  by  either  hand  or  foot,  and  in 
addition  an  emergency  stop  is  provided.  A  plate  extends 
across  the  floor  within  easy  reach  of  the  feet  of  both 
passengers.  A  slight  push  on  this  plate  cuts  off  the 
current  and  applies  the  brake.  That  these  safety  ap- 
pliances are  effectual  may  be  judged  from  the  statement 
that,  so  far  as  is  known,  not  one  injury  has  resulted  from 
the  operation  of  these  chairs. 

The  complete  chair  weighs  about  525  lb.  The  seat 
is  38  in.  wide  and  will  accommodate  two  or  three  persons, 
although  as  an  exhibition  performance  the  chair  has 
carried  eight  full-grown  men.  The  electric  controller 
used  gi\es  two  forward  speeds  and  one  reverse. 

The  first  chairs  of  this  type  were  put  into  service  at 
the  San  Diego  Exposition  at  its  opening.  The  introduc- 
tion of  the  chair  at  the  San  Francisco  Exposition  followed 
shortly,  and  various  ocean  resorts  in  California  then 
passed  ordinances  repealing  the  prohibition  of  self- 
])ropelled  vehicles  on  their  boardwalks. 

m 


In  ENuiXEEKiNti  News,  Apr.  22,  1915.  was  illustrated 
and  described  a  300-hi).  gasoline  switching  locomotive 
built  by  the  McKeen   Motor  Car  Co.,  of  Omaha,  Neb., 
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for  U80  in  Toxas.  This  coiniMiny  has  mow  applied  an 
on>;iiiP  of  this  power  to  the  (lii\iii);  of  a  j;asoliiie  motor 
ear  for  tlie  i'arria;;e  of  ha>:^'a>^'e,  mail  and  exprens.  the 
ear  having'  |>ower  eiinui^di  to  haul  a  standard  steel  pas- 
seiijier  ear. 

A  view  of  the  new  ear  is  siiown  on  p.  lO'.tl.  The  plan 
of  plaeinj,'  the  u'asoline  en;;iiie  and  nuiehinery  and  the 
lia^jj^afre.  mail  and  express  facilities  on  one  ear  and  nsiii;f 
this  to  haul  a  pasMMi^^'er  eoaeh  is  the  eone«'ption  of 
Charles  Ware.  (Jeneral  .Manai,'er  of  the  Union  raeilie  l{y. 
It  is  eiaimeil  that  this  i'(piipment  has  capacity  enouj,'h 
nnd  power  enoujjh  to  displace  a  ;;ood  share  of  the 
trains   used    in    lo<al    hranch    passeni.'er   service      On    its 


New^s  of  tlihe  Kuckf 


Irnd  trip  the  ciir  nnnie  a  H|ieed  of  i'l'i  mi.  piT  lir.  'Phis 
e(piipment  is  to  he  put  into  service  lielwci  n  Kearney  and 
Stiipielun,  Neh.,  displacing;  a  steam  passen>,'er  train.  The 
distance  is  lO.'t  mi.,  and  the  train  will  make  the  roniid 
trip  of  20(1  mi.  iaily.  K'*'"K  "  nionthly  averaj,'(f  inileaKo 
of  over  (iOOO  mi.  'i'he  seatinj;  capacity  of  tin;  motor 
ear  train  is  'H  |»assen;,'erH.  The  motor  car  has  a  total 
weight  on  the  driving;  wheels  of  .'l.'J.HOO  Ih.  and  can  exert 
a  tractive  elfort  of  K'-iOO  lit.  'i'he  car  is  70  ft.  long, 
'..ith  a  wheel  liase  of  II  ft.  'i  in.  'I'he  post-oflicc!  C(jm- 
partment  is  IT)  ft.  long,  and  the  (omparlment  for  ex- 
press and  haggage  is  'M  ft.  M  in.  'J'lie  front  truck  of 
the  car  has  a  lO-ft.  wheel  hast;  and  the  rear  truck  7  ft. 

ill  iiiNiiinuiiiiiiiiiiiiiiuiiiiiiiriiiiniiiiniiiiniimiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniinuiiiiiiiiiiiiiunH 
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Rieinislhi'=W"MairIl  Se\iva|{e  Screems 


Two  ().000,000-gal.  l{iensch-\\'url  sewage  screens,  each 
14  ft.  in  diameter,  are  heing  installed  at  the  2()th  Ward 
-sewage-treatment  jdant  of  the  Borough  of  Brooklyn  hy 
tiie  Sanitation  Corporation,  Morris  Ikiilding,  Philadel- 
phia. A  portion  of  the  18,000,000  to  20,000,000-gal. 
dry-weather  How  of  sewage  will  be  passed  through  these 
si-reens  and  then  on  to  tidewater  \vithout  further  treat- 
ment. The  old  and  much  overv.'orked  treatment  works 
will  receive  the  remainder  of  the  dry-weather  flow.  It 
is  expected  that  these  screens  will  remain  in  use  as  a  part 
of  the  new  sewage-treatment  works  which  are  to  be  de- 
signed after  the  completion  of  the  experiments  at  the 
existing  works.  (See  Engixeerixg  News,  Oct.  22, 
1914.)  E.  J.  Fort  is  Chief  Engineer  and  Geo.  T.  Ham- 
mond is  Designing  Engineer  of  the  Brooklyn  Bureau  of 
Sewers. 

Massadhi^ase^^s"    ILsiff-^estl  Appro-- 

The  legislature  of  ilassachusetts  has  passed  a  bill,  which 
has  received  the  governor's  approval,  appropriating  the 
.sum  of  $2, .500, 000  for  hi<rhway  construction  in  the  five 
western  counties  of  Berkshire,  Franklin.  Hampden, 
Hampshire  and  Worcester.  This  is  in  addition  to  the 
regular  road  funds,  which  amount  to  about  $1,500,000 
per  annum.  Surveying  parties  are  now  at  work  in  the 
western  part  of  the  state. 

TKe  CaltLainmet<°Sa|^  Drainai^e 
Cas&al  for  Chicago 

The  Sag  Canal  is  a  drainage  channel  now  under  con- 
struction from  the  Calumet  River  (near  Blue  Island,  111.) 
to  the  main  drainage  canal  of  the  Sanitary  District  of 
Chicago.  Its  purpose  is  to  deliver  to  the  latter  canal  the 
foul  water  of  the  river  which  is  now  discharged  into  Lake 
Michigan,  endangering  the  city's  water-supply.  The 
river  flow  is  intended  to  be  .supplemented  by  water  from 
the  lake.     The  U.  S.  Government  has  a  suit  pending  to 
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prevent  the  diversion  from  Lake  .Micliigan  of  more  water 
than  the  4167  cu.ft.  per  .sec.  now  authorized,  and  in  view 
of  this  the  trustees  of  the  Sanitary  District  called  for  a 
report  from  the  Chief  Engineer  as  to  the  uses  to  which 
the  canal  couid  be  put  if  the  decision  in  this  ca.se  is  ad- 
verse to  the  district. 

In  his  report  .Mr.  Wisiicr,  tlie  Cliief  Engineer,  reviews 
the  history  of  this  auxiliary  drainage  canal  and  states 
that  for  .several  reasons  it  sliould  be  constructed  even  if 
the  flow  of  water  is  restricted.  The  canal  is  designed 
for  a  flow  capacity  of  2000  cu.ft.  per  sec.  and  to  serve  a 
population  of  000,000.  The  total  cost  is  estimated  at 
$8,200,000,  while  the  intercepting  .sewers,  pumping  sta- 
tions, etc'.,  to  bring  the  sewage  to  the  canal,  will  cost 
about  $;i,800,000  more.  The  total  value  of  contracts  let 
up  to  the  end  of  Deceml)er,  1914,  was  not  far  from 
$5,412,000,  while  the  actual  expenditures  amounted  to 
nearly  $3,200,000.  rractically  all  the  right-of-way  has 
been  secured. "^^^  ^-^ — 

The  engineer  points  out  that  even  if  the  flow  from  the 
lake  should  be  restricted  and  sewage  treatment  therefore 
required,  the  effluent  from  tlie  treating  plant  should  be 
conducted  to  the  main  drainage  canal  and  not  discharged 
into  the  lake.    The  Sag  Canal  will  .serve  for  this  purpose. 

One  plan  would  be  to  complete  the  canal  ($8,954,500) 
and  provide  the  intercepting  sewer,  jtumping  station  and 
Blue  Island  sewer  ($3,451,800)  and  supplement  this 
with  a  treatment  plant  for  a  population  of  300,000  (up  to 
900  gal.  per  capita),  costing  $3,673,000,  making  a  total 
cost  of  about  $16,100,000.  An  alternative  would  be  to 
abandon  the  canal  and  build  a  covered  sewer  from  Blue 
I.sland  to  the  main  channel  (450  cu.ft.  per  sec).  Allow- 
ing $3,173,000  for  the  amount  already  expended  (without 
any  further  allowance  for  settling  claims,  etc.),  $5,728,- 
000  for  the  sewer,  and  $6,930,000  for  the  .sewage  treat- 
ment (including  intercepting  sewers,  pumping  station, 
etc;.),  the  co.st  would  be  about  $15,831,000,  or  within  1% 
of  the  cost  of  the  present  canal. completed  and  supple- 
mented with  treatment  works. 

The  advantages  of  the  open  canal  over  a  closed  conduit, 
or  sewer,  are  as  follows:  (1)  Its  better  effectiveness  in 
handling  not  only  the  dry-weather  flow,  but  al.so  the  storm- 
water  flow  from  the  Calumet  district;  (2)  its  value  as  a 
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barge  canal;  (3)  its  value  for  drainage  of  property  (thus 
creating  land  values)  ;  (4)  if  the  Sanitan*  District  should 
be  allowed  to  take  from  the  lake  the  desired  flow  of  10.- 
000  cu.ft.  per  sec,  the  canal  project  will  be  much  the 
cheaper  and  will  care  for  twice  the  population  provided 
for  by  the  other  projects.  Mr.  Wisner  considers,  there- 
fore, that  the  present  Calumet-Sag  Canal  should  be  pro- 
ceeded with,  and  i)ushed  to  completion  as  soon  as  possible. 


by  Gov.  D.  I.  Walsh  of  Massachusetts,  Dean  L.  E.  Reber 
of  the  University  of  Wisconsin,  President  K.  L.  Butter- 
field  of  the  Massachusetts  Agricultural  College,  President 
Alexander  Meiklejohn  of  Amherst  College,  President  G. 
Stanley  Hall  of  Clark  University,  Sarah  L.  Arnold,  of 
the  ilassachusetts  Board  of  Education,  and  Principal 
W.  C.  Hill  of  the  Springfield  Central  High  School. 


The  congestion  of  trallic  at  tlic  iiitiTM'rtion  of  Fifth 
Ave.  in  New  York  City  and  heavily  traveled  cross  streets 
has  led  the  Municipal  Art  Society,  119  East  19  St., 
New  York  City,  to  hold  a  competition,  with  prizes  of 
i^iJOO,  $200,  and  $100  for  the  best  ideas  submitted  for 
the  solution  of  the  problem. 

In  the  problem  the  avenue  was  assumed  to  run  north 
r.nd  south,  the  street  east  and  west.  Each  was  100  ft.  be- 
tween building  lines.  The  blocks  on  the  avenue  were 
200  ft.  10  in.  long;  those  on  the  street  were  920  ft.  on 
the  west  side  of  the  avenue  and  420  ft.  on  the  east  side. 
The  avenue  carried  twice  the  traffic  of  the  street.  There 
were  no  surface  cars  on  the  avenue,  but  there  were  two 
tracks  on  the  street.  The  plan  drawings  submitted  were 
to  be  of  scale  1  in.  =  32  ft. ;  for  cross-sections  and  eleva- 
tions, 1  in.  =  16  ft.  Drawings  were  limited  in  num- 
ber to  four.  The  competition  closed  May  22,  two  months 
having  been  allowed.  The  high  value  of  real  estate  at  this 
intersection  was  impressed  upon  the  competitors,  who 
were  urged  in  the  interests  of  public  economy  to  relieve 
the  congestion,  if  possible,  by  increasing  the  utility  of  the 
real  estate  in  the  vicinity. 

From  more  than  200  competitors  John  Floyd  Yewell, 
Peekskill,  N.  Y".,  was  picked  to  receive  the  fir.'^t  j)rize. 
His  plan  provided  for  a  tower  in  the  center  of  the  in- 
tersection, with  the  angles  of  the  buildings  on  the  four 
corners  cut  off,  so  as  to  allow  rotary  circulation.  The 
car  tracks  on  the  cross  streets  were  depressed  so  as  to 
pass  under  the  avenue,  as  did  also  vehicular  traffic.  The 
plan  involved  a  comparatively  small  amount  of  property 
condenmation.  The  second  prize  was  awarded  to  John 
Ambrose  Thompson  and  Ernest  F.  Lewis,  101  Park  Ave., 
whose  solution  was  considered  the  most  effective  froni  a 
purely  architectural  point  of  view.  Galvin  Kiessling  and 
Herbert  E.  Davis,  175  Fifth  Ave.,  received  the  third 
prize.     Hon()ral)U'  mention  was  accorded  five  others. 

:*" 
More  Moiaey  foir*  Bar^e  Caiaal 

A  l)ill  lias  liccii  introduced  in  the  New  York  State 
Assembly  "making  provision  for  issuing  bonds  to  an 
amount  not  to  exceed  $27,000,000"  for  the  continuation 
of  the  New  York  State  Barge  Canal.  This  l)()nd  issue 
will  bring  tiie  total  of  the  bonds  issued  to  l)uild  the 
Canal  u\>  to  $15  l.:)0().(K)0. 
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Tikis  Com.kuk — The  exercises  for  ti\e  inauguration  of 
II.  C.  liiimpus  as  |iresident  will  be  hehl  at  Medford,  Mn.ss., 
on   Saturday.  June    12.      'i'he   installation   addresses  will 

be  given  in  the  morning.     In  tlie  afteri i  there  will  l»e 

a  discussion  mi  "Obligations  of  the  College  to  the  State"' 


Mount  Lansen  A^ain  in  Kruption — Mount  Lassen,  our 
volcano  in  the  Lassen  National  Forest  in  California,  was  again 
active  on  May  24.  Fires  started  which  destroyed  considerable 
timber,  but  fortunately  most  of  the  fires  were  extinguished 
by  the  heavy  rains  which  followed  the  eruption. 

A  Tornado  in  Areola,  Ind.,  9  mi.  west  of  Fort  Wayne,  on 
May  21  picked  up  a  new  grain  elevator  belonging  to  the 
Farmers'  Equity  Exchange  and  deposited  the  mass  of  wreck- 
age on  the  Pennsylvania  R.R.  tracks  near  by.  The  path 
of  the  tornado  was  apparently  >A  mi.  wide,  the  storm  moving 
westward. 

A  Traction  Engine  Went  Throngli  a  Kew  Bridge  over  a 
canal  at  Knights  Landing  in  Yolo  County,  California,  on  May 
17,  dropping  15  ft.  into  the  canal  below.  Press  dispatches 
state  that  the  bridge  had  recently  been  completed  at  an  esti- 
mated cost  of  $50,000.  It  had  been  damaged  to  some  extent 
by  recent  high  water. 

Standardization  of  Grades  and  compensation  in  the  civil 
engineering  service  of  the  State  of  Massachusetts  is  to  be 
investigated  under  an  act  of  legislature  of  May  26,  1915, 
and  reported  on  by  January,  1916,  with  a  view  to  preparing  a 
classified  service  with  appointments  and  promotion  under 
civil-service   regulations. 

.Additional  Water-Supply  for  San  DieKO — The  purchase  of 
the  property  of  the  Volcan  Land  &  Water  Co.  for  an  addi- 
tional domestic  water-supply  for  San  Diego,  Calif.,  has  been 
recommended  in  a  report  by  M.  M.  O'Shaughnessy.  of  San 
Francisco,  and  J.  B.  Lippincott,  of  Los  Angeles,  Consulting 
Engineers  to  San  Diego.  The  value  of  the  property  in  its 
present  undeveloped  condition  is  placed  at  $2,500,000.  The 
report  includes  estimates  for  the  cost  of  building  dams,  con- 
duits and  other  appurtenances. 

Rlver-Regulatins  Districts  may  be  formed  in  New  York 
State  under  the  provisions  of  the  so-called  Machold  water- 
storage  bill,  signed  by  Governor  Whitman  on  May  22.  Under 
this  act  any  watershed  of  the  state  or  any  integral  part  of 
any  such  watershed  may  be  converted  into  a  river-regulating 
district  by  the  Conservation  Commission  upon  petition  prop- 
erly prepared  and  not  opposed  in  public  hearing.  The  district 
so  created  has  then  the  power  to  prepare  plans,  issue  bonds 
and  carry  out  work  for  the  purpose  of  controlling  the  water 
powers    in    the    district. 

Local  ANNesMnients  for  Mosquito  Extermination  in  portions 
of  New  York  City  are  authorized  by  an  act  of  the  New  York 
legislature  which  is  to  take  effect  immediately.  The  act, 
which   is  an  amendment   to  the  city  charter,   is  as  follows: 

The  cost  and  expense  of  the  construction  of  drains  upon 
or  of  other  improvements  to  low  or  wet  lands  in  the  boroughs 
of  Brooklyn  and  Queens,  for  the  elimination  of  mosciuitoes. 
by  the  board  of  health,  shall  be  borne  by  the  property  bene- 
fited within  an  area  of  benefit  to  be  fixed  by  the  board  ot 
assessors,  or  such  portion  of  the  amount  of  such  coat  and 
expense  as  the  board  of  health  may  determine  and  certify 
to  the  board  ot  assessors.  Assessments  therefor  shall  be  made 
i)y  such  board  of  assessors  as  provided  in  chapter  seventeen 
of  this  act. 

The  Ohio  lliver  UrIdKc  at  Metropolis.  111..  Is  not  to  be  built 
at  this  time,  and  work  on  the  bridge  and  Its  approaches  has 
btin  postponed  Indefinitely.  The  Paducah  &  Illinois  R.R.  (of 
which  the  bridge  Is  to  be  an  Important  feature)  will  be  built, 
tuiwiver,  to  form  a  connection  In  a  new  route  between  Chi- 
cago and  Culf  ports.  t)n  each  side  of  the  river  the  line  will 
be  laid  down  the  bank  to  a  car  Incline  and  landing  for  a  car 
f.rry  Thr  line  will  be  15  ml.  In  length,  conMeiling  the  t^hl- 
rago.  Burlington  it  Qulncy  R.R..  at  Metropolis.  111.,  with  the 
.Nashville,  Chattanooga  &  St.  Louis  R.R.  at  Paducah,  Ky.  C. 
U.  Cartlldge,  Chief  Engineer,  Is  Bridge  Engineer  of  the  former 
road,  and  eon.structlon  work  Is  being  done  under  the  direction 
of  that  road.  The  proposed  Ohio  Ftlver  bridge  was  described 
In  "Engineering  News,  July  30.  1914. 

Ileavjr  llalnM  In  KauiinH  City.  Mo.,  during  May  damaged 
hrldge.H.  culverts,  [lark  property  and  streets  to  tho  extent  ot 
about   $101). (100,  according   to  local  estimate.     The   precipitation 
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In  Ihl"  month  wim  10, S7  In.  Tho  Kiiw  IMv.t  mirhiMl  mi  Miiy 
3»  II  it(iiK<<  of  --'3 — only  2.7  ft.  Ixlow  tlood  iitUK<'.  Tli<-  MIh- 
•ourl  lit  llH  Jiiiit'tlon  with  thr  Kiiw  wmn  ut  th«  hiiiii«  Ii'Vi'I, 
mill  t-uiiMl>li<riil>l«  iiiii'iimIik'Hh  wiin  fi>lt  hy  III*'  ItihiililtanlN  of 
VniiKUiiliih'  tiiiil  liiwi'i'  KiiiiHtiH  City,  Kitii.  Hcvonil  nilli'n  ut 
(riirk  wiiM  wiinIii'iI  nut  nil  Ihi'  MlHNniirl  Piu-lltf  Ity.  iiiiil  thi< 
I'hIt'aKx.  llui'llnKl»i>  iNi  Cjiiliu-y  It. It.  In  the  vli-lnlty  of  Kuiihiin 
rity.  Oil  May  2Si  both  rlviTH  wore  fiillliiK.  In  Nrlirimku  th« 
Ncniiihn  iiiiil  thf  Miiilily  Rlv><rii  were  nut  of  bimkH  iinil  oiiiiHcd 
t'oniililrri>l>l>'  loHH  to  rarnilanilK.  In  l.lni'oln  u  hi'iivy  riiln  or- 
ctiriril  111  tlio  liittiT  iiiirt  of  May,  wln'ii  for  .15  min.  thi-  ruin 
fi-ll  at  th<-  rati'  of  G  In.  por  hr.  In  .Viilniiii  3%  In,  fi'll  In  7  hr, 
on  May   LT.. 

Thr  Kiiiilnrrrliiu  I'ouiiilndon  hrhl  ItH  (h'Ht  roKular  moctlnn: 
on  May  '2U.  KuIch  oI  atlniliilMtnidnn  wt'i'c  adoptoil  niul  tho 
following  otllciTM  oli'ctoil:  Clialrniaii,  (!ano  Ounn;  vlcp-chnlr- 
maii,  ICilward  P.  Ailain.i;  Hi-oiotary,  F.  II.  Mutton;  trpnuurcr, 
JoHtph  Stiuthcrs.  Tln>  Kounilatlon  wuh  organized  by  tho 
riiiiiil  St;iti-«  ICnuliK-crlnK  Society.  ii'iiii-HpntlnK  Jointly  tho 
i;i.i(rli-al.  Mining  and  Moohanlral  lOiiKlnroiH,  with  tho  coiipern- 
llon  of  tho  Civil  KiiKlnooiH,  coinlilnliiK  about  .TO.Ono  nioniborB. 
It  was  nindo  po.sslldo  tliiouKh  tho  KcnorOHlty  of  Ambroso 
Swnsoy,  of  Clovcland,  Ohio,  who  made  tho  Initial  Rift  of  a 
iiiartor  of  n  nillllon  dollars  to  bo  devoted  to  tho  beneflt  of 
mankind  through  fostering  onKlneerlnjr  research.  The  board 
idnilnlstcrlntJ  this  trust  consists  of  Kdward  D.  Adams,  Cano 
Punn.  Howard  Klllott.  l>r.  Alex.  C  Humphreys,  Charles  War- 
ren Hunt,  Pr.  A.  U.  Ledoux,  Dr.  M.  I.  I'upin,  Chns.  K.  Scrlbner, 
I  Wnldo  Smith,  Jesse  M.  Smith  and  Benj.  B.  Thayer.  Aiijillca- 
tions  for  the  use  of  funds  were  received  In  larRO  numbers 
.md  a  committee,  conslstlnK  of  Dr.  A.  R.  Ledoux,  J.  Waldo 
Smith,  Dr.  M.  I.  I'upin,  and  Dr.  Alex.  C.  Humphreys,  was 
appointed  to  consider  them.  Most  of  the  applications  were  in 
such  form  that  they  could  not  be  passed  upon,  and  the  com- 
mittee Is  proparinw;  a  schedule  of  requirements  with  which 
applicants  must  comply. 
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PERSO  MAILS 


Mr.  Leon  Briggs,  of  Joplin,  Mo.,  has  been  appointed  City 
Engineer  of  Webb  City,  Jlo.,  succeeding  Mr.   Frank  A.  Martin. 

Mr.  James  Nisbet  Hazlehurst,  M.  Am.  Soc.  C.  E.,  who  has 
been  in  ill  health  for  some  time  due  to  a  nervous  breakdown 
from  overwork,  expects  to  resume  his  practice  of  consulting 
municipal  engineering  in  Atlanta   this  fall. 

Mr.  Frederick  E.  Everett  has  been  appointed  Acting  State 
Highway  Commissioner  of  the  newly  established  Highway 
Department  of  New  Hampshire,  to  succeed  the  late  S.  Percy 
Hooker,  State  Superintendent  of  Highways,  who  died  last 
winter. 

Mr.  Harry  D.  Appleby  has  resigned  as  Chief  Engineer  of 
the  Bureau  of  Design  and  Survey  of  the  Borough  of  Manhat- 
tan, New  York  City.  The  bureau  has  been  abolished  and  the 
work  divided  among  the  bureaus  of  highways,  sewers  and 
topography. 

Mr.  Merton  A.  Pocock,  Assoc.  Am.  Inst.  E.  E.,  has  been 
appointed  District  Sales  Manager  of  the  Terry  Steam  Turbine 
Co.,  of  Hartford,  Conn.,  for  the  states  of  Minnesota,  North 
Dakota  and  South  Dakota.  His  office  is  400  Endicott  Building, 
St.  Paul,  Minn. 

Mr.  C.  H.  Morse  has  retired  from  the  presidency  of  Fair- 
banks, Morse  &  Co..  Chicago.  111.,  after  24  years  of  service  in 
that  capacity.  His  son,  C.  H.  Morse,  Jr.,  M.  Am.  Soc.  M.  E., 
president  of  the  Fairbanks-Morse  Manufacturing  Co.,  Beloit, 
Wis.,  has  been  elected  president,  the  other  officers  of  the 
company  being  reelected. 

Mr.  George  H.  Hazlehurst,  consulting  municipal  engineer, 
until  recently  associated  with  his  father,  James  Nesbit  Hazle- 
hurst, M.  Am.  Soc.  C.  E.,  of  Atlanta,  Ga.,  in  the  practice  of 
consulting  municipal  engineering,  sailed  on  May  15  for  Servia, 
where  he  will  join  the  sanitary  engineering  service  of  the 
American  Red  Cross,  which  is  working  to  stamp  out  typhus 
fever  there. 


OBITUARY 


Itobi-rt  NoHch,  pronldont  of  tho  I'lttHburK  (Kiin.)  I'uvinK 
Krk-k  Co.,  dind  at  hiN  honio  In  KanHnH  City,  Mu.,  on  May  19. 
In  IHIIU  Mr.  NrHch  Joined  tho  iirKunlZiitlon  of  the  brick  com- 
puny  and  itlnre  lliliii  had  Koiionil  rliarKo  of  the  i-ompiiny'il 
olllciiii  In    KunHUN  t'lty.      Ilu   wuh   born    In   Kwllzerland    In    18C2, 

JoMoph  Dixon,  n  plonoer  In  tho  undor^round  tranHit  <le- 
Velotimoiit  of  New  York  <'lly  half  a  century  ago.  died  recently 
In  Loiidnn,  where  he  roHlded  for  about  2(1  yearM.  Mr.  Dixon, 
with  the  late  Alfred  E.  Heach.  orgiiiilzed  the  Bench  Pneumatic 
Co.,  which  afterward  became  the  Hroadway  Underground  Co., 
of  which  Mr.  Dixon  wuh  .Superintendent,  and  which,  more  than 
4(1  yearM  ago,  built  the  200  ft.  of  iiiiderKround  railway  at 
Broadway  anil  Warren  Ht.,  Now  York  City.  Ho  l«  iiurvlved 
by   hlH  widow,   two  MonM  and  ii  daughter. 

Loiiln  T.  HIckey,  Ahsoc.  M.  Am.  Hoc.  C.  IC,  a  civil  and 
hydraulic  engineer  widely  known  on  tho  Pacific  Coast,  died 
nf  pneumonia  at  his  home  In  llerkeley,  Calif.,  on  May  18.  Mr. 
Illi'kry  was  a  graduate  nf  Ihi'  University  of  f'allfornla  with 
tho  cliiHH  nf  1!I06.  After  graduation  he  was  employed  on  the 
Incalinn  nf  the  NorthwoHtern  Pacific  It.H.,  from  which  position 
he  resigned  to  engage  In  iirlvate  practice  In  T;icoma.  He  re- 
ported on  several  important  hydro-electric  projects  In  the 
northwest  and.  In  coilperation  with  (;yrll  WllllamB,  Jr.,  M.  Am. 
Soc.  C.  E.,  made  an  exhaustive  study  of  the  underground 
water-supply  of  LIvermore  Valley,  California.  He  was  also 
iibntilied  with  the  recent  appraisal  of  the  $34,000,000  prop- 
erties of  the  Spring  Valley  Water  Co.  He  Is  survived  by  a. 
widow  and  a  brother,  J.  P.  HIckey,  C.  E.,  who  was  associated 
with  him  In  much  of  his  engineering  work. 

James  Blaine  Miller,  Assoc.  M.  Am.  .Soc.  C.  E.,  Assistant 
of  the  United  States  Coast  and  Geodetic  Survey,  is  believed 
to  have  perished  with  the  sinking  of  the  "Lusitania,"  as  hia 
name  is  not  in  the  list  of  survivors  and  nothing  has  been 
heard  from  him  since  that  time.  Mr.  Miller  was  in  the  service 
of  the  Survey  for  12  years.  Upon  graduation  from  Oberlin 
College,  in  1903,  he  was  appointed  Aid  to  the  Survey  and 
promoted  to  Assistant  in  1906.  During  his  service  he  was 
employed  chiefly  on  hydrographic  and  leveling  work  in  vari- 
ous localities.  In  March  of  the  present  year  he  was  detached 
from  the  steamer  "Patterson,"  of  which  he  had  been  in  com- 
mand for  surveying  work  in  the  Hawiian  Islands  and  on  the 
coast  of  Alaska,  .Tnd  had  been  gr.nnted  a  leave  of  absence 
for  a  vacation  abroad.  He  is  survived  by  his  father,  Thomas 
C.  Miller,  attorney-at-Iaw,  of  Erie,  Penn. 


Ap^plflSiimces  airadl  Mateirasills 


Two   INew   Nut    LoekM 

Two  new  nut  locks  are  shown  in  the  accompanying  sketch. 
The  "Goble"  design  of  the  Positive  Nut-Lock  &  Tie  Co.,  of 
Grand  Rapids,  Mich.,  is  a  combination  nut  lock  and  washer. 
A  flatted  bolt  is  put  in  place,  the  washer  slipped  on  and  fol- 
lowed with  the  nut,  which  cuts  its  own  thread  on  the  soft, 
wedge-shaped  washer  tongue.     Thus  lost  motion  between  the 


James  H.  Cochran,  of  the  firm  of  Cochran  &  Davis,  of 
Pittsburgh,  Penn.,  died  at  his  home  in  that  city  on  May  24 
at  the  age  of  72.  Mr.  Cochran  had  been  In  the  contracting 
and   building  business   in   Pittsburgh   for   40   years. 
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Two  New  Xut  Locks 


nut  and  bolt  is  taken  up;  bending  down  the  washer  lip.  when 
the  nut  is  screwed  home,  locks  the  latter  from  turning  back. 
The  "Bulldog"  design  of  the  Daniels  Safety  Device  Co., 
So.  La  Salle  St.,  Chicago,  has  a  pawl  in  a  recess  of  the  nut. 
The  action  is  obvious. 


1098 


ENGINEERING     NEWS 


Vol.  73,  No.  22 


Aatoniatie  Gate-Valve   Control 

An  automatic  control  for  hydraulic  gate  valves,  as  devised 
by  the  Golden-Anderson  Valve  Specialty  Co.,  of  Pittsburgh, 
is  shown  in  the  accompanying  sketch.  The  gate  is  open 
due  to  low  pressure  on  the  delivery  or  tank  side,  insufficient 
to  push  the  control  diaphragm  and  spindle  down  against  the 
coiled  spring.  The  pilot-valve  arm  has  closed  the  lower 
e.Khaust  from  the  operating  cylinder,  opened  the  upper  exhaust, 
closed  the  upper  and  opened  the  lower  pressure  inlet.  When 
the  pressure  above  the  diaphragm  rises  to  some  predetermined 
value  the  pilot  valve  positions  will  be  shifted  and  the  operat- 
ing cylinder  made  to  shut  the  gate.  By  adding  a  solenoid 
attachment  the  valve  position  can  be  put  under  distant  control. 
By  using  a  second  diaphragm  with  reversing  lever  in  place 
of  the  solenoid,  and  adjusting  it  to  a  few  pounds  above  normal, 
the  pilot  can  be  thrown  by  increased  pressure  on  the  supply 
main.    By  connecting  the  diaphragm  pressure  chamber  (single- 


to  oil  this  large  bearing.  An  overflow  channel  on  the  thicker 
side  of  the  eccentric  bypasses  any  surplus  oil  into  the  gear 
casing.     The  main  stream  goes  out  through  the  ball  bearing. 


Valve   Sfern 
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diaphragm  type)  also  to  the  high-pressure  inlet  side  through 
a  check  valve  the  pilot  can  be  made  to  close  the  gate  at  a 
predetermined  tank  pressure  and  yet  to  open  it  for  return 
flow  when   the   pressure   becomes  less  on   the   inlet  side. 

Nf>v   Srcondnry   Rook   CniHher 

A  new  crusher,  called  the  "Telsmlth  Intercone  Mill,"  has 
been  developed  by  the  Smith  Kngineering  Works,  of  Mil- 
waukee, for  reducing  3-ln.  stone  to  'i-  or  U-in.  size.  The 
construction  of  the  mill  Is  shown  by  the  accompanying  section. 
There  Is  a  cast-iron  stationary  base,  a  cast-iron  cylinder, 
which  Is  bored  eccentric  and  attached  rigidly  to  the  base, 
a  main  frame  rotated  about  the  eccentric  by  gears,  an  um- 
brella-shaped head  in.slde  of  and  supported  by  the  outer 
frame,  rotatinK  by  friction  only.  The  head  and  frame  both 
revolve  at  150  r.p.m.,  but  on  different  centers.  They  arc 
8;jpported  on  a  ball  bearing.  The  stone  Is  crushed  between 
a  manganese-steel  mantle  (on  the  Inverted  bowl  carried  by 
the  outer  fr.-xme)  and  a  mnngancse-steel  cone  (on  the  head) 
Since  the  head  and  frame  rotate  on  different  oentars,  tlu- 
ntone  Ih  pinched  where  the  two  crushing  members  apiiroach. 
The  stone  works  down  between  the  converging  surfaces  and 
Anally  emerges  between  the  mantle  and  cone,  pasHing  out 
between  the  nrmii  of  the  outer  frame  Into  a  discharge  chute. 
There  In  a  plunger  oil  pump  InHlde  the  umbrella  head.  The 
llnw  Ih  up  through  a  channel  on  the  Inni-r-liabbitted  bearing, 
over  the  top  of  the  eccentric  nplndlu  and  Into  a  channel  com- 
ing down  on  the  outalde  of  the  eccentric.  I'urt  of  the  oil  Is 
thrown   outward   between    the   head   and   main    rotatinK    frame 


Smith  Intermediate  Crusher 

and  the  whole  supply  is  finally  drained  from  the  base,  cooled, 
cleaned  and  returned   to  the  pump. 

The   output   for    %-in.   stone   and   under   is   about   two   tons 
per  hour.      For    %-in.   stone   and   under   the    capacity   is   about 
five    tons    per    hour.      The    horsepower    required    is    15    to    20 
and  10  to  15  respectively.     The  mill  weighs  S600  lb. 
*      «      • 

Pressed-Steel  Bnildingr  Constrnction 

A  new  type  of  building  construction,  with  a  main  frame 
of  interlocking  pressed-steel  beams  and  studs,  is  being  put 
on  the  market  by  the  Trussed  Concrete  Steel  Co.,  Youngstown, 
Ohio.  The  accompanying  view  shows  a  skeleton  corner  of 
a  typical  building  erected  according  to  the  new  system.     The 


Pressed  Steel  Channel 
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l*i!i;ssKi)  Steel  IUuldino  Constru(^tton 

licania  and  stuils  are  of  pressed-steel  channel  and  I-beam 
sections,  with  keyhole  slots  in  which  to  fit,  with  the  assistance 
of  wedges,  the  Joining  sills,  rafters,  etc.,  and  protruding 
prongs  which  can  be  clinched  down  over  the  "hy-rib"  expand- 
ed metal  that  forms  the  backing  for  Interior  plaster  and 
exterior  stucco.  The  erection  work  thus  requires  hardly 
any  other  tool  than  a  hammer.  The  system  Is  recommended 
by  the  manufacturers  for  small  fireproof  houses,  garages,  etc. 
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EniglnieeFiinig  Societies  of  tLb^'  '^TrmM/^^ 

)tates  and  Caii\     "" 


The  followiiifj  list  of  tin-  cn^fiiHM'riiifj  Hocicfios  of  tin- 
I'liitt'il  Slalos  ami  ('iiimda  lias  liccii  sfli-clnl  from  tin' 
inoif  I'xtcmii'il  taiil  imlcx  of  smli  socit'tii's  kc|)t  in  tli- 
.illici-  of  KstiiNKKUiNd  Niiws.  'I'lu'  (lata  have  rorcritly 
Imm'I)  liroti^lit  up  to  (lat(>.  Imt  tli(>  ticlays  iiicitlcnt  to  a  cor- 
rospomloiico  with  over  li)0  societies  have  prolialilv  alrea<lv 
eauseil  some  errors  of  eomniissioii  in  the  printed  record 
of  otlieers  ami  numher  of  memhers.  altliou;;h  it  is  thon<,dit 
that  the  names  of  the  secretaries  and  their  oHiee  address 
are  correct  to  date.  Any  omissions  of  societies  entitled  to 
a  plaiv  in  the  list  or  the  correction  of  any  errors  in  the 
record  should  he  sent  into  this  ollice  soon  so  that  the  list 
may  he  nuide  as  correct  as  possihlc  in  the  rc|>iinl  which 
It  is  intended  to  make. 

The  societies  have  hoeu  divided  into  1 IG  national,  lO'i 
state  and  district  and  IS  local,  a  more  or  less  arhitrary 
chissifieation  hut  one  which  has  heen  found  useful  in  this 
ollice.  The  information  souiiht — and  <rencrally  received — 
lias  heon  the  name  and  ollice  address,  the  name  of  the 
seeretary  and  president,  the  numl)er  of  memhers  and  the 
usual  month  of  tlie  iimiual  ineetinjr. 

>\TH»\.\L    S«)«IKTIK,S 

Air  Brakr  Aiinoclntloii — .Secy.,  F.  M.  Xelli.s,  53  State  St.,  Bos- 
ton. Ma.-ss.  Annual  meeting  In  May.  Number  of  mem- 
bor.s;    1200. 

ADro  rinb  of  .Vmerion — Secy,,  Howard  Huntinjiton.  297  Mad- 
ison Ave.,  New  York  City.  I'res..  Alan  U.  Hawley.  Annual 
meeting    in    November.      Number   of    member.s:    .').")0. 

Afronauticnl  Society  of  Vmrrlrn — Secy.,  Edward  Durant,  29 
West  39th  St.,  New  York  City.  I'res.,  T.  H.  MacMechan. 
Annual    meetinR    in    Feliruary.      Number    of    members:    200. 

.American  AHstoelntlon  for  the  .Advnncenient  of  Science — Secy., 
L.  O.  Howard,  Smithsonian  Institution,  Washington,  D.  C. 
Pres.,  Dr.  William  Wallace  Campbell.  Annual  meeting 
In   December.      Number  of  members:    .'fOOO. 

.Americnn  AHUoclntion  of  Fort  .Vuthoritles — Secy.,  William  .1. 
K.irney,  Room  1200,  29  Broadway.  New  York  City.  Pres., 
O.  F.  Laclcey.  .\nnual  meeting  in  October.  Number  of 
members:    101. 

American  .AHNoelntlon  of  Railroad  Superintendents — Secy., 
E.  H.  Harman,  Room  101,  Union  Station,  St.  Louis,  Mo. 
Pres.,  Charles  Burlingame.  Annual  meeting  in  August. 
Number    of    members:    400. 

.American  .Aasoclatlon  of  Refrigeration — Secy.,  J.  F.  Nicker- 
son,  431  South  Dearborn  St.,  Chicago,  111.  Pres.,  Frank 
A.    Home. 

.\merlcan  .Automobile  .AHNoclatlon — Secy.,  J.  N.  Brooks,  Riggs 
Kldg.,  Washington,  D.  C.  Annual  meeting  in  May. 
Number    of    members:    100,000    (including    551    clubs). 

American     Roller     ^innufacturemf     .Ansoclatlon— Secv..     J.      D. 

Farasey,    37th    St.,    Cleveland,    Ohio. 

American  Ceramic  Society — Secy.,  I'rof.  Edward  Orton,  Jr., 
Columbus.  Ohio.  Pres.,  Prof.  C.  W.  Parmelee.  Annual 
meeting    in    February.       Number    of    members:    600. 

American  Chemical  Society — -Secy.,  Charles  L.  Parsons,  Box 
505,  Washington,  D.  C.  Pres.,  Dr.  Charles  H.  Herty. 
Annual    meeting    in    April.      Number    of    members:    7200. 

.American    rivic    .AMiociation — Secy.,.  Richard  B.    Watrous,    914 

I'nion    Trust    Bldg..    W.ishlngton,    D.    C.  Pres.    J.    Hor.ice 

McFarland,  Harristxirg,  Penn.  Annual  meeting  in  De- 
cember.      Number    of    members:     2500. 

American  Concrete  InHtitute  (formerly  Nat.  Assn.  of  Cement 
I'sers) — Secy.,  C.  L.  Fish.  1418  Walnut  St..  Philadelphia, 
Penn.  Pres.,  Leonard  C.  Wason.  Annual  meeting  in 
February.  .    Number    of    members:     900. 

American  Kconomie  .AxHoclatlon — Secy.,  Allyn  A.  Young,  Cor- 
nell University,  Ithaca,  N.  Y.  Pres..  Prof.  Walter  P. 
Willco.x.      Annual    meeting    in    December. 

\merican  Kleetric  Railway  .AuMociation— Secy.,  E.  B.  Burritt, 
29  West  39th  St.,  New  York  City.  Pres.,  C.  Loomis  .A.llen. 
.\nnnal  meeting  in  f)ctober.  Number  of  members:  400 
companies;    3200    inili viduals. 

American      Electric      Railnay      Manufacturern'      .AnHoclatlon — 

Secy.,  H.  G.  McConnaughy,  165  Broadway,  New  York  City. 
Pres.,  Edwin  H.  Baker.  Annual  meeting  in  October.  Num- 
ber of  memhers:   324. 


Ainrrlrnn  ICIectrochi-iMliiil  >.ii<-li-i»  -Hery.,  .1.  W.  UlchiirdN, 
l.ihlKli  I'nIverHll  V.  .Soiilli  ll<-l  lileheiii,  I'eiin.  PreM.,  Liiw- 
reiK'e  AddlckH.  .'^einliinn  uiil  inei-i-tiliKH  in  April  uiul  Hep- 
trinlier.      .Nuiiilier  of   Milii-rH;    1350. 

American  l''orr>itry  AKaorintion — Socy.,  V.  H.  KlflHdiile,  1410  11 
SI  ,  .\  W  ,  WiiHlilMk-lon.  D  r.  ProM..  Dr.  Henry  H.  r>rinker. 
Annual    i lint;    In   .liinu.iry.      Number  of  menibcrH:    H500. 

Americnn  l''ounilr>'mi-n*N  AMMoclntion — Hecv.,  A.  <).  Buckert, 
I'eni.in  Hlilg  .  Cleveliuid,  Ohio  PreM..  R.  A.  Bull.  Annual 
ini-etlnK    In    .Seplcniber.      iS'umber    of    memberH:    H51. 

Americnn  tinM  InHtitute — Secy.,  fieorge  C.  RamHdell,  29  West 
39111  St,  Ni'W  York  <"ltv.  Pres.,  IMward  C.  JoncM.  An- 
Mii.il     meeting    In    (xlober.       .Viiiriliir     of    members:    IBOO. 

Americnn  linrdnnrr  MnnnfneturerM'  ANMoclntion — Secy.,  F.  D. 
Mllchell,  1510  Wool  worth  Hldg.,  .\iw  York  City.  I'res., 
William  H.  Matlhal.  Annual  meeting  In  October.  Num- 
br-r   of    members:    350. 

\mcrtcnn  lllichway  AMHoclntlon — Secy.,  I.  S.  Pcnnvbacker,  70S 
i'i>l(.r.i.l..  i'.Mt:.,  W.ishlngton,  D.  C.  Pres.,  Fairfax  Harrl- 
.siiii.       .\iinil.er    of    Tiieinbers:    1700. 

American  InHtitute  of  ArclilteetH — Secy.,  Burt  L.  I'-enner.  101 
I'ark  Ave.,  .Ni>w  Y'ork  City.  Pres.,  R.  Cllpston  Sturgis. 
Annuiil    meeting   in    December.      Number  of   members:    1087. 

American  InHtitute  of  ('hemicni  KnicinecrN — Secy.,  J.  C.  Olsen, 
Cooper  Union,  New  York  City.  I'res.,  George  D.  Rosen- 
g.irlen.      Annual    meeting    in    !)•  ceiiibir.      Number   of   mem- 
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.American  InHtitute  of  ConHultini;  lOnirlneerH — Secy.,  F.  A. 
Molltor,  35  Nassau  St.,  New  York  City.  Pres.,  Elmer  L. 
Corthell.  Annual  meeting  in  Januarv.  Number  of  mem- 
bers:  SI. 

.ImerEcnn  InHtitute  of  Klectrical  KnsrinecrH — Secy.,  F.  L. 
Hutchinson,  33  West  39th  St.,  .New  York  City.  Pres.. 
I'.iiil  M.  Lincoln.  Annual  meeting  in  .June.  Number  of 
members:    7747. 

.American    InHtitute    of    MetalH — Secy.,    William    M.    Corse,    106 

Morris   Ave.,    Buffalo,   N.   Y.      Pres.,    G.    H.    Clamer.      Annual 
meeting    in    September.       Number    of    members:     301. 

American  Inntltute  of  Mining:  Rui^neerM — Secy.,  Bradley 
Stoughton.  29  West  39th  St.,  New  York  City.  Pres.,  Wil- 
liam L.  Saunders.  Annual  meeting  in  February.  Number 
of    members:    5000. 

Americnn  Iron  and  Steel  Inntltute — Secv.,  James  T.  McCleary, 
Room  920.  30  Church  St.,  New  York  City.  Pres.,  Elbert 
H.   Gary.      Annual    meeting   in    May.      Number   of   members: 

1351. 

.American  Manufacturern'  Kxport  AsMociation — Secy.,  E.  V. 
Douglass,  66  Broadway,  New  York  City.  Pres.,  Alba  B. 
.Tohnson.  Annual  meeting  in  October.  Number  of  mem- 
bers:  300. 

.American  Mathematical  Society — Secv.,  F.  N.  Cole,  501  West 
116th  St..  New  York  City.  Pres.,  Ernest  William  Brown. 
Number  of  members:  700. 

-American  Mine  Safety  .A.sMocintion — Secv..  H.  M.  Wilson,  40th 
nnri  Biitler  St.,  Pittsburgh,  Penn.  Pres.,  Dr.  August  F. 
Knoefel.  Annual  meeting  in  September.  Number  of 
members:    650. 

.American  Minine  CouKrcRS — Secy.,  ,T.  F.  Callbreath,  Jr.,  526 
Munsey   Bldg.,   W^ashington,    D.    C.      Pres.,    Carl    Scholz. 

.Vmcrican  Museum  of  Safety — Director,  W.  H.  Tolman,  29 
West  39th  St.,  New  York  City.  Pres..  Arthur  Williams. 
Annual  meeting  in  February.  Number  of  members:  400 
(including   company   members). 

.Americnn  Peat  Society — Secy.,  Julius  Bordello,  Kingsbridge, 
New  York  City.  Pres.,  Carl  Kleinstuck.  Annual  meeting 
in  September.     Number  of  members:   143. 

American  Public  Health  .AMHocintion — Secv.,  Prof.  Selskar  M. 
Gunn,  755  Boylston  St.,  Boston.  Mass.  Pres.,  Prof.  W^illiam 
T.  .Sedgwick.  Annual  meeting  in  September.  Number  of 
members:    1400. 

.American  Railway  .AsHOciation — Secy.,  W.  F.  Allen,  75  Church 
St.,  New  York  City.  Pres.,  H.  U.  Mudge.  Semiannual 
meetings  in  May  and  November.  Number  of  members 
(railway   companies):    603. 

American  Railway  Bridge  and  Ruildlujr  -AHBociatlon — Secv., 
C.  A.  Lichty,  21.'>  Jackson  Blvd.,  Chicago,  111.  Pres.,  L.  D. 
Hadwen.  Annual  meeting  in  October.  Number  of  mem- 
bers:   600. 

.American  Railway  Enj^neerinc:  AHHocintion — Secv..  E.  H. 
Fritch,  900  South  Michigan  Ave.,  Chicago,  111.  Pres.,  Rob- 
ert Trimbles.  Annual  meeting  in  March.  Number  of 
members:    1200. 

American  Railway  Manter  Mechanicn*  .AHHociatlon — Secy.,  Jos. 
W.  Taylor,  1112  Karpen  Bldg.,  Chicago.  HI.  Pres.,  F.  F. 
Gaines.  Annual  meeting  in  June.  Number  of  members: 
1100. 
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American  Reclamation  Federation — Pres..  Edmund  Perkins, 
First  National  Bank  Bldg.,  Chicago,  111. 

.American  Road  Builders'  .Vasoclntion — Secy.,  E.  L.  Powers. 
1.50  Nassau  St.,  New  York  City.  Pres.,  George  W.  Tillson. 
Annual  meeting  in  February. 

American  Society  of  .-l^nrlcnltural  Engineers — Secy..  F.  M. 
White.  Agricultural  Engineering  Bldg.,  Madison,  Wis. 
Pres.,  H.  H.  Musselman.  Annual  meeting  in  December. 
Number  of  members:  127. 

.American  Society  of  Civil  Engineers —  Secy.,  Charles  Warren 
Hunt,  220  West  57th  St.,  New  York  City.  Pres.,  Charles 
D.  Marx.  Annual  meeting  in  January.  Number  of  mem- 
bers:   7708. 

American     Society    of    Ensineerin^    Contractors — Secy.,  J.     R. 

Wemlinger,     29     West     39th     St.,     New     York     City.  Pres., 

Hitlis  F.  Hackedorn.  Annual  meeting  in  January.  Num- 
ber   of   members:    603. 

American  Society  of  Engineers,  .Architects  and  Constructors — 

Secy.,  T.  Hugh  Boorman,  35  West  39th  St.,  New  York  City. 
Pres.,  Maj.  Samuel  P.  Hatfield.  Annual  meeting  in  Jan- 
uary.    Number  of  members:  250. 

American     Society    of    Heatlns     and     Ventllatlni;    Engineers — - 

Secy.,  J.  J.  Blackmore,  29  West  39th  St.,  New  York  City 
Pres.,  D.  r>.  Kimball.  Annual  meeting  in  January.  Num- 
ber of  members:    510. 

.American    Society    of    Hunsarinn    Eneineers    and    .Architects — - 

Secy.,  Edmund  Szekely.  450-458  19th  St.,  Brooklyn,  -N.  Y. 
Annual    meeting   in   January.      Number   of   members:    68. 

.American  Society  of  Mechanical  Eneineers — Secy.,  Calvin  W. 
Rice,  29  West  39th  St.,  New  York  City.  Pres.,  Dr.  John 
.\.  Brashear.  Annual  meeting  in  December.  Number  of 
members:    6100. 

American  Society  of  Municipal  Improvements — Secy..  Charles 
Carroll  Brown,  702  Wulsin  Bldg.,  Indianapolis,  Ind.  Pres., 
William  A.  Howell.  Annual  meeting  in  October.  Number 
of   members:    500. 

American     Society     of     Xavnl     En§;ineers — Secy.,     Lieut.  A.     T. 

Church,    U.    S.    N..    Navy    Dept.,    Washington,    D.    C.  Pres., 

Capt.  S.  S,  Robison.  Annual  meeting  in  October.  Num- 
ber   of    members:    S61. 

.American  Society  of  RefriKrerating  Engineers — Secy.,  Wil- 
liam H.  Ross,  154  Nassau  St.,  New  York  City.  Pres, 
Louis  K.  Doelling.  Annual  meeting  in  December.  Num- 
ber  of   members:    350. 

American  Society  of  Swedish  Engineers — Secy..  E.  V.  Carlson. 
271  Hicks  St..  New  York  City.  Pres.,  Albin  Gustafson. 
Annual   meeting   in   January.      Number  of   members:   325. 

American  Society  for  Testing  Materials — Secy.,  Prof.  Ednar 
Marburg,  University  of  Pennsylvania,  Philadelphia.  I'enn. 
Pres  .  A.  W.  Gibbs.  Annual  meeting  in  June.  Number  of 
members:   1758. 

-American  Supply  and  Machinery  Manufacturers'  .Association — 

Secy.,  F.  D.  Mitchell,  1510  Woolworth  Bldg.,  New  York 
City.     Pres.,  Farnham   Yardley.     Annual   meeting   in   June. 

.American    Water   Works    .Association — Secy.,    J.    M.    Diven,    47 

State  St.,  Troy,  N.  Y.  Pres.,  George  G.  Earl.  Annual 
meeting    In    May.      Number    of    members:    1190. 

American  Wood  Preser\-ers*  .Association — Secy.,  F.  J.  Angler, 
Mount  Royal  Station,  Baltimore,  Md.  Pres.,  J.  H.  Water- 
man. Annual  meeting  In  January.  Number  of  members: 
300. 

Association    of    American     Portland     Cement     Manufacturers — 

Secy.,  Percy  H.  Wilson,  1418  Walnut  St..  Philadelphia, 
Penn.  Pres.,  John  B.  Lober.  Annual  meeting  in  Decem- 
ber      Number    of    members:    70    comi)anies. 

Association  of  .American  Steel  Manufacturers — Secy.,  Frank 
A.  Itobblns,  Jr..  care  the  Pennsylvania  Steel  Co.,  Steelton, 
Penn.  Pres.,  I".  E.  Carhart.  Annual  meeting  in  March 
Number  of  members:   34  companies. 

.Association  of  Edison  Illumlnatlne  Companies — Secy.,  George 
<'.  Holberton.  Pacific  <'.as  gr  I-;i(Ctri<'  Co.,  San  Francisco. 
Calif.  I're.M..  Walter  F.  Wells.  Annual  meeting  In  Sep- 
tember.     Number    of    members:    73. 

Association  of  Enirinerrinir  Societies — Secy.,  Joseph  W.  Peters. 
3SI7  Olive  St.  St,  Louis.  Mo.  Chairman,  John  W.  Woer- 
tri.inn.      Number   of   members:    SOO. 

Association  of  Iron  and  .Steel  Electrical  Envlneers — Secy  .  W. 
T.  Snyder,  care  National  Tube  Co.,  McKeeaport,  I'enn. 
Pres.,  ().  }l.  Jones.  Annual  meeting  In  September.  Num- 
ber of  members:   310. 

Aaaoclatlon  of  Ralln'ay  Electrical  Enirlneers — Secy.,  Joneph 
A.  An<Ireucettl,  C.  &  N.  W.  Ry..  ChUago,  III.  I'res.,  H.  C. 
Meloy.  Annual  meeting  In  October.  IMumber  of  memberM: 
BOn 

Association  of  Hallway  Televrnpli  Snperlntenilents — Socv.,  P. 
VV  Drew,  112  Went  Arlains  St.,  Chicugo,  III.  I'res  W,  C. 
Waist  rum.  Annual  meeting  In  June.  Number  of  mem- 
bers;   200 

Cnnndinn  Cement  and  Concrete  Assnclntion — Secy..  W.  Snnlth, 
.57   Adelaide  Ht  ,    IOii.it  Toronto.  Ont.      Pres.,   Peter  (llllesple. 

Cnnndinn  KIm-trtcnJ  AMsitclntlon — Secy.,  Alnn  Sullivan,  12 
Adelaide  St.,  East,  Toronto,  Ont.  Pres.,  D  It.  Street 
Annual   meeting  In   .liitie 


Canadian  Electric  Railway  Association — Secy.,  Acton  Burrows. 
TO   Bond   St.,   Toronto,   Ont.      Pres.,   C.   B.   King. 

Canadian  Mining  Institute — Secy.,  H.  Mortimer  Lamb,  911, 
Ritz-Carlton  Hotel,  Montreal,  Que.  Pres.,  G.  G.  S.  Lindsey. 
-Annual    meeting    in    March.      Number    of    members:    1027. 

Canadian  Railway  Club — Secy.,  James  Powell,  P.  O.  Box  7. 
St.  Lambert,  Que.  Pres.,  W.  McNab.  Annual  meeting  in 
May.      Number    of    members:    775. 

Canadian  Society  of  <'ivll  Engineers — Secy.,  C.  H.  McLeod.  176 
Mansfield  St.,  Montreal,  Que.  Pres.,  Francis  Clarke  Gam- 
ble.     Annual    meeting   in   January. 

Canadian  Society  of  Forest  Engineers — Secy.,  EUwood  Wilson, 
Grand  Mere,  Que.  Pres.,  Prof.  B.  E.  Fernow.  Annual 
meeting    in    January.      Number    of    members:    72. 

Compressed  Gas  Manufacturers'  Association — Secy.,  John  J. 
O'Rorke,  25  Madison  Ave.,  New  York  City.  Pres.,  Dr.  Hugo 
Lieber.  Annual  meeting  In  January.  Number  of  mem- 
bers: 100. 

Electrical  Manufacturers'  Club — Secy.,  A.  D.  Page,  Room  937. 
30  Church  St.,  New  York  City.  Pres.,  TValter  Cary.  An- 
nual   meeting   in   November.      Number   of   members:    88. 

Electric  Vehicle  .Association  of  America — Secy.,  A.  Jackson 
Marshall,  29  West  39th  St..  New  York  City.  Pres.,  John  F. 
Gilchrist.  Annual  meeting  in  October.  Number  of  mem- 
bers:   980. 

Engineering  Association  of  the  South — Secy..  "W.  Harwell 
Allen,  930  Stahlman  Bldg.,  Nashville,  Tenn.  Pres.,  Charles 
S.  Brown.  Annual  meeting  in  December.  Number  of 
members:    200. 

General  Contractors'  Association — Secy.,  C.  A.  Crane,  51  Cham- 
bers St.,  New  York  City.  Pres..  Thomas  Crimmins.  An- 
nual  meeting   in   December.      Number   of   members:    125. 

Geological  Society  of  America — Secy.,  E.  O.  Hovey,  American 
Museum  of  Natural  History,  New  York  City.  Pres.,  A.  P. 
Coleman. 

Illuminating  Engineering  Society — Secy.,  C.  A.  Littlefleld,  29 
West  39th  St.,  New  York  City.  Pres.,  Dr.  A.  S.  JIc.Mlister. 
.\nnual  meeting  in  September.     Number  of  members:  1500. 

Institute  of  Radio  Engineers — Secy.,  David  Sarnoff,  233  Broad- 
way, New  York  City.  Pres.,  John  Stone.  Annual  meeting 
in  January.      Number   of  members:    700. 

International  .Acetylene  .Association — Secy.,  A.  Cressy  Morri- 
son. 42nd  St.  Bldg.,  New  York  City.  Pres.,  J.  M.  Morehead. 
Annual    meeting    in    July.      Number    of    members:    125. 

International  -Association  of  Fire  Engineers — Secy.,  James 
McFall,  Roanoke.  Va.  Pres.,  Hugo  R.  Delfs.  Annual 
meeting  in  September. 

International  Association  of  Municipal  Electricians — Secy., 
Clarence  R.  George,  Houston,  Tex.  Pres.,  W.  H.  Flan- 
dreau.  Annual  meeting  in  September.  Number  of  mem- 
bers:   250. 

International     .Association     for     the     Prevention     of     Smoke — 

Secy.,  S.  H.  Viall.  Chicago,  111.  Pres.,  L.  A.  Tower. 
Annual   meeting    in    September. 

International  Irrigation  Congress — Secy.,  Arthur  Hooker, 
Spokane,  Wash.  Pres.,  J.  B.  Case.  Annual  meeting  in 
September.       Members    selected    by    appointment. 

International      Railroad      Master     Blacksmiths'      .Association — 

Secy.,  A.  L.  Woodworth,  752  West  North  St.,  Lima.  Ohio. 
Pres.,  T.  F.  Buckley.  Annual  meeting  in  .\ugust.  Num- 
ber  of   members:    300. 

International  Railway  Fuel  Association — Secy..  C.  G.  Hall. 
922  McCormack  Bldg..  Chicago,  111.  Pres.,  D.  R.  MacBain. 
.\nnual    meeting   in   May.      Number   of   members:    662. 

International  Railway  General  Foremen's  .Association — Secy., 
William  Hall,  1126  West  Broadway.  Winona.  Minn.  Pres., 
W.  W.  Scott.  -Vnnual  meeting  in  July.  .Number  of  mem- 
bers:   220. 

Inventors'   Guild — Secy.,   Thomas    Robins,    13    Park    Row,    New 
York   City.      I'res.,  Dr.  L.  H.  Baekeland.     Annual   meeting   In 
March.      Number   of   members:    28. 

Inventors'  League  of  the  I'nited  States — Secy.,  Ralph  J. 
Lackner.  154  Maldeq  Lane.  New  York  City.  Pres.,  E.  A. 
.Munns.      Number    of    members:    150. 

League  of  American  Municipalities — Secy.,  Robert  E.  Lee, 
City    Hall,    Baltimore.    Md. 

Master  Holler  Makers'  .Association — Secv..  Harrv  D.  Vought, 
95  Liberty  St.,  New  York  City.  Pres..  J.  T.  Johnston. 
.\nnual    meeting    In    May.      Number    of    members:    450. 

Master  Car  and  Iiocomotlve  Painters'  Association — Secy.,  .\. 
I'.  Dane.  16  Mineral  St.,  Reading,  Muss.  Pre.s..  Thomas 
.1.  HutchlnHon.  Annual  meeting  In  September.  Number 
of    member.s:    300. 

Master  Car  Hulldrrs*  Association — Secy.,  Jo.xeph  W.  Taylor. 
1112  Karpeii  Hl.lg..  Chicago.  Ill,  i'res.,  D.  F.  Crawford. 
.Annual    meeting    In    June.       Number   of   members:    1000, 

Mining  and  Metallurgical  Society  of  .America — Secy.,  F,  F, 
SbariilesH.  52  Broadway,  New  York  City,  Pros,,  W.  H. 
Ingalls.  .\niuial  meeting  In  January.  Nun\ber  of  mem- 
bers:   263, 
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Nniloiinl    A»»oclnllon  of    Cotton     Mnniirnrliirpra — Secy.,    (".    J. 

II      Woii.lbury.    4r>  Milk    St..    lli>«toii,    Mann.       ITm..    Alb.rl 

lirvolin  Duiu'un.  Annual  inKvlliiu  In  April.  Ntinilx-r  of 
moniborit:    Hid. 

XatloBnl   Aaaorlnllon  of   Mnnufnrlurrra  of   thr    I'nKpil   Mlnlra 

Si'iv.,  (!<-t>iK<'  !•'  Houilliiiit.  :iii  (•liiiicli  SI.  Nrw  ViirU  <'liy. 
I'rr'».,  tlotirKo  I'oiuv  AnniiMJ  iih-.iIiik  In  Miiy  Niinilirr 
(.f   nn<n)liiTH.    HKlii. 

>a(lonnl  Aaaorlnllon  itf  Mnrliip  KiiHliirrra  ut  I'nnndn — 8«cy., 
Ni-ll  J.  Mi.irlson.  I"  <>  Hox  :;is.  Si  Ji.lui,  N  H  I'rcH.  I..  H. 
t'lonk.  Annuiil  niiMtluK  In  .l:iiniiii\  .S'liinluT  of  nirni- 
l.riH:    IL'OO. 

>atlanal  .%aaorln<lun  of  Mnairr  i;rnirl  niiil  Nlnit  lloofrra  of 
Anirrlrn  -S.>.y..  H.  H.  M.  hoU.  i:t01  Whlt.-lmll  HIiIk.,  N<-w 
York  rily.  I'rcM.,  I,i<c  II.  Could.  Annual  incotlnK  In  Jiin- 
uiiry      NunilxT  of   nK'nilifi-x:    i:u. 

National  .\aaorlntlon  of  llnllnny  t'oninilaalonrra  -Secy.,  Wil- 
liam 11.  Ci.niiollv.  i:il'.>  rolunilila  Hoad.  WiinhliiKton.  I).  C. 
I'ti'K  ,  Clirroi.l  Tlioiinv  Annual  ni.'i-tlnK'  In  Octolior.  Nuni- 
1.1  I    of    Mi.iiibri-H:    j:>0 

Nnlliinnt  \iiiioclnllon  of  Stntr  iintl  lliiiilol|inl  ilollpr  Inapectlon 
lirpnrlinrnta  SiH-y..  Uobcit  V.  Wolfr,  Omaha,  Neb.  An- 
nual  nu-i'tInK    In    Auuu.st. 

National  .\aaorlntl»n  of  Sliitloniiry  iOnidnrvra — Secy.,  Fred.  \V. 
Knven,  417  South  Dearborn  St.,  ChlcaRO,  111.  FreB.,  Fred- 
erick I..  Hay.  Annual  nieethiK  In  September.  Number  of 
miMubors:   2. ,11$. 

National  llrirk  Mnnufncturera'  .\aaorlntlon — Secy.,  Theodore 
A.  Kandall.  211  Hudson  St.  IndlanapoIUM.  Ind.  Prea.,  C.  P. 
M:\vor.  Annual  mi'ctlnn  In  February.  Number  of  mem- 
bers;   700. 

National  Coninirrrlnl  Unn  .\aauclntlon — Secy.  Louis  Stotz,  f>l 
Broadway,  New  York  City.  Pres.,  H.  H.  JIcLean.  Annual 
nu-etlnn    In    December.      Nxinilier   of    members:    3000. 

National  Confrrenee  on  Conrrete  Rond  llulldlnir — Secy.,  J.  A. 
Beck.  20S  South  I,a  Salle  St.,  Chicago.  Ill  Next  confer- 
ence,   February,    191fi.      .\ttendance    last    conference:    595. 

National  Conaervntlon  Congrreaa — Secy.,  Thomas  R.  Shipp,  711 
Rllftts  HldK.,  Washington,  D.  C.  Pres.,  E.  Lee  Worsham. 
Annual  meeting  in  November.  Number  of  members: 
Delegate  Body. 

National  nintrlpt  Heatln«r  Aaaoolntlon — Secy.,  D.  L.  Gasklll, 
Greenville,  Ohio.  Annual  meeting  In  June.  Number  of 
members:    3-(0. 

National  Dmlnnge  ConKreaa — Pres.,  Col.    E.  J.   Watson,  Colum- 
bia, S.  C.     Annual  meeting  in  April. 

National  Electrical  C'ontmotora'  .lanoclatlon — Secy.,  Geoorge 
H.  DuffleUi.  41  Martin  Kldg.,  Utica,  N.  Y.  Pres.,  John  R. 
Galloway.  Annual  meeting  in  July.  Number  of  mem- 
bers: 1200. 

Matlonal  Electric  Llicht  AaMoplntlon — Secy.,  T.  C.  Martin,  29 
West  39th  St.,  New  York  City.  Pres.,  Holton  H.  Scott. 
Annual    meeting   in    June.      Number    of   members:    12,000. 

National  Fire  Protection  Aaaoclatlon — Secy.,  Franklin  H. 
Wentworth,  87  Milk  St.,  Boston,  Ma.ss.  Pres.,  Robert  D. 
Kohn.  Annual  meeting  in  May.  Number  of  members: 
2788. 

National  Gna  Ensine  .\aaoclatlon — Secy.,  H.  R.  Brate,  Lake- 
mont,  N.  Y.  Pres.,  R.  A.  Oglesby.  Annual  meeting  In  June. 
Number  of   members:   2.")0. 

National  Hielt'ivayH  Aaaociation — Secy.,  F.  R.  Hutton,  18  Old 
Slip,   New   York   City.      Pres.,  Charles  H.   Davis. 

National  Lime  Mnnufncturera'  Aaaociation — Secv.,  Fred  K. 
Irvine,  .")37  South  Dearborn  St.,  Chicago,  111.  Pres..  W.  E. 
Carson.  Annual  meeting  in  February.  Number  of  mem- 
bers: 95. 

National  Machine  Tool  nnilders*  Aaaoclation — Gen.  Mgr.,  Chas. 

E.  Hildreth,  Worcester,  Mass.  Pres.,  W.  A.  Viall.  Annual 
meeting  in  October.     Number  of  members:   160. 

National  Municipal  Lea^me — Secy..  Clinton  Rogers  Woodruff, 
703  North  American  Bldg.,  PhilaffeTphia,  Penn.  Pres.,  Wil- 
liam D.  Foulke.  Annual  meeting  in  November.  Number 
of  members:   2600. 

National  Pavine  Krick  Manufartorera'  Asaocintion — Secy., 
Will  P.  Blair.  S24  Brotherhood  of  Locomotive  Engineers' 
Bide.  Cleveland.  Ohio.  Pres.,  Charles  J.  Deckman.  Num- 
ber of  members:   fiO. 

National  Railway  Appllancea  Aaaoclation — Secy.,  Bruce  V. 
Crandell,  1824  Lytton  Bldg..  Chicago,  111.  Pres.,  Norman 
M.  Hench.  Annual  meeting  in  March.  Number  of  mem- 
bers:  1500. 

National  Rivera  and  Hnrtiom  ConirreaH — Secy.,  S.  A.  Thomp- 
son, S24  Colorado  Bldg.,  Washington,  D.  C.  Pres.,  J.  E. 
Ransdell. 

National   Society  for  tlie   Promotion   of   Industrial   Education — 

Secy.,  C.  A.  Prosser.  140  West  42nd  St.,  New  York  City. 
Pres.,    Hon.   William    C.    Redfleld. 

Railnray  DeTeiopment  Aaaoclation — Secy.,  H.  O.  Hartzell,  Asst. 
Gen.  Industrial  Agent,  B.  &  O.  R.R.,  Baltimore,  Md.     Pres., 

F.  H.  LaBaume.  Semiannual  meetings  in  May  and  No- 
vember.    Number  of  members:   175. 


I<nlli>ii>  i:irelrlr  •tu|i|il>  Mniiiifnrliirrra'  Aaaoclation — .Secy., 
J  Srlllin.T,  rare  General  IJI.ulrk:  (,'«y  ClilciiKO.  III.  ITpm.. 
W.  I-".  liuuvr.  Annual  inuullnK  In  October.  Number  or 
meinbora:    47   cotnpunlvN. 

iinllwny  I'lrp  i'rolrrtlon  Aaaoclation — Kecy.,  C  H,  i'MwardH, 
Guir  Terminal  Slalli.Ii.  Mobile  *  Ohio  K.U.,  Mobile,  Ala. 
I'reM,  K.  II.  i;inii.re  Annual  mei-tlng  In  fU'lober.  ,N'uni- 
biM-  of   mi-inberN:    lid. 

Ilnllwax  (jnrdrnlnir  Aaaoclation — Hecy.,  W.  F.  Hutchlaon,  Ke- 
wlcUh-y,  Penn.  PreM.,  Paul  lluebncr.  Annual  meeting  In 
AuKunl. 

KnlltTHv  Mntrrlnla  Aaaorlntlon — Kocy,,  G.  P.  Gowlng,  320  We«l 
L'lllh   SI  .  ChlinKO. '■       


lUK    In    .May. 


iKo,   III.      PrcH.,  ('.  H.   Vardlcy.     Annual   ineet- 


itnllnny  SiKnal  Aaaoclntlon — Secy.,  C.  C  RoHcnberg,  TImeH 
HIdK.,  Hetbleb.-ni,  Penn.  PreH.,  Thomaa  H.  Htevena,  An- 
nual  inieilng   In   Septemln-r.     Number  of  members:    1250. 

Rnllwny  NtorrkrrpprH'  AaNoclntif>n — .Secy.,  J.  P.  Murphv,  Box 
('.,  Colllnwood,  Ohio  Pres.,  G.  G.  Allen.  Annual  meeting 
In    .Miiy.      .Number    ot   memberH:    700. 

Railway  Supply  .Mnnufncturpra*  Aaaoclntlon — .Secy.,  J.  D.  (,'on- 
way.  2136  Oliver  Bldg..  PlttBburgh,  Penn.  Pres.,  J.  W. 
Johnson.  Annual  meeting  In  June.  Number  of  members; 
5000. 

Rondmnatpra'  and   Mnlntennncp  of  Way  .VaHoplntlon  of  Amerlpn 

—Secy.,    L.    C.    Hyan,    C.    &    S.    W.    l{y..    Sterling,    111.      Pres., 
T.    F.    Donahoe.      Annual    meeting    In    .Senteniber. 

.Snnd-I.lnip  ilrlck  Aaaoclntlon — Secy.,  H.  W.  Terry,  care  Har- 
bor Brick  Co.,  Toronto,  Ont.  Pres.,  W.  H.  Crume.  Annual 
meeting  In    December. 

SrlMinoloKlcnl  Society  of  America — Secy.,  S.  D.  Townley,  Stan- 
ford I'nlverslty,  Calif.  Pres.,  George  D.  Louderback. 
.Vnnual   meeting   In   April.      Number  of   members:    360. 

SlNrnnl  Applinnce  AaHftcintlon — Secy.,  F.  W.  Edmunds,  West 
Nyack,  N.  Y.  Pres.,  L.  Thomas.  Annual  meeting  In  Sep- 
tember. Number  of  members:  100  (representatives  of 
manufacturing  concerns). 

.Society  of  .'Vmerlcnn  BnctprloIoglntM — Secy.,  Dr.  A.  Parker 
Hitchens,  Glenolden,  i'cnn.  I'res.,  Prof.  D.  H.  Bergey. 
Annual    meeting   in    December.      Number   of   members:    270. 

Society  of  .\utoniobile  Engineera — Secy.,  Coker  F.  Clarkson, 
1786  Broadway,  New  York  City.  Pres.,  W.  H.  VanDer- 
voort.      Annual    meeting    in    June.      Number    of    members; 

1550. 

Society  of  Chemical  Industry — Secy.,  I'arker  Mcllhinev,  7  East 
42nd  St.,  New  York  City.  Pres.,  Prof.  G.  G.  Henderson. 
Annual   meeting  In  July. 

Society  of  ConatructorH  of  Federal  Buildinga — Secy.,  Charles 
n.  Marsh,  New  Post  Office  Bldg.,  Plymouth,  Mass.  Pres., 
MaJ.  Charles  F.  Cramer.  Annual  meeting  in  January. 
Number  of  members;  150. 

Society  for  Eiectricnl  Development,  Inc. — Secy.,  James  .Smie- 
ton,  Jr.,  29  West  39th  St..  New  York  City.  Pres.,  H.  L. 
Doherty.  Annual  meeting  in  May.  Number  of  members: 
1223. 

Society  of  Navni  .\rchitectn  and  Marine  Engineera — Secy., 
Daniel  H.  Cox,  29  West  39th  St.,  New  York  City.  Pres., 
Col.  Robert  M.  Thompson.  Annual  meeting  in  November. 
Number   of   members:    800. 

Society  for  the  Promotion  of  Engineering  Education — Secv., 
F.  L.  Bishop,  University  of  Pittsburgh.  Pittsburgh.  Penn. 
Pres.,  Anson  Marston.  Annual  meeting  in  June.  Numlier 
of  members:   1400. 

Society  of  Railway  Club  Secretaries — Secy.,  Harry  D.  Vought, 
95  Liberty  St.,  New  York  City.  Pres.,  J.  B.  Anderson.  An- 
nual  meeting  in   June. 

Society  of  Technicnl  Association  Secretaries — Secy.,  Bradley 
Stoughton,  29  West  39th  St.,  New  York  City.  Pres.,  Harry 
D.  Vought.  Annual  meeting  in  February.  Number  of 
members;    21. 

Technical  Leaeue  of  .Xmerica — Secy.,  A.  Buschman,  74  Cort- 
lanrtt  St.,  New  York  City.  Pres.,  Prof.  Charles  W.  Welch. 
.\nnual   meeting  in  October.     Number  of  members:   700. 

Technicnl  I'ubiicity  Association — Secy.,  Charles  A.  Hirschberg, 
Ingersoll-Rand  Co..  11  Broadway,  New  York  City.  Pres., 
F.   R.   Davis.     Number  of  members:   75. 

Track  Supply  Association — Secy.,  W.  C.  Kidd,  Ramapo  Iron 
Works,  Hillburn.  N.  Y.  Pres.,  E.  M.  Fisher.  Annual  meet- 
ing in  September.     Number  of  members:   66  Supply  Firms. 

Train  Dispatchers'  .Association  of  .\merica — Secv.,  John  F. 
Mackie,  7122  Stewart  Ave.,  Chicago.  111.  Pres..  C.  A.  O'Con- 
nor.    Annual  meeting  in  June.     Number  of  members:  1078. 

Traveling  Engineers'  .\ssocintion — Secv.,  W.  O.  Thomnson. 
New  York  Central  Car  Shops,  East  Buffalo,  N.  Y.  Pres., 
J.  C.  Petty.  Annual  meeting  in  September.  Number  of 
members:  1100. 

■Water  AVorka  Manufacturers*  .Association — Secv.,  E.  K  Soren- 
son,  15  Broad  St.,  New  York  City.  Pres..  Oscar  B.  Mueller. 
Annual    meeting    in    May.      Number    of    members:    90. 
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STATE    AXD    DISTRICT    SOCIETIES 
Alabama     Association     of     Hiehnaj'     Engrineers — Secy.,     J,     B. 
Converse,  City  Engineer,  Selma,  Ala.     Pres.,  G.  N.  Mitcham. 
Annual   meeting  in   January.     Number   of  members:   43. 

Alabama  Society  of  Civil  Enacineers — Secy.,  S.  J.  Gumming. 
Gadsden,   Ala.      Pres.,    R.    P.    iSoyd. 

.Appalachian  En^neerin^  .Association — Secy.,  Dr.  Henry  M. 
Payne,  Bo.\  IS.'J.'S,  General  Post  Office,  New  York  City. 
Pres.,  Dr.  K.  A.  Schubert.  Annual  meeting  in  February. 
Number  of  members:   67. 

Arkansas     Association     of     Surveyors     and     Civil     Engrineers — 

Secy..  J.  O.  Jones,  Birta,  Ark.  Pres.,  F.  O.  Cook.  Annual 
meeting  in  December.     Number  of  members:   80. 

-Arivansas  Ensineerine  Society — Secy.,  William  J.  Parkes,  203 
Citizens  Bank  Bldg.,  Pine  Bluff,  Ark.  Pres.,  J.  J.  Knoch. 
Annual   meeting   in   January.      Number   of   members:    43. 

.Arkansas  Good  Roads  and  Drainnge  .Association — Secy., 
George  R.  Brown.  Little  Rock,  Ark.  Pres.,  E.  P.  Molitor. 
Annual  meeting  in  January. 

Association  of  Ontario  I.,and  Surveyors — Secy.,  L.  V.  Rorke, 
Surveys  Branch,  Parliament  Bldgs.,  Toronto.  Ont.  Pres., 
James  W.  Fitzgerald.  Annual  meeting  in  February. 
Number  of   members:    362. 

t  anadian  Railway  Club — Secy.,  James  Powell.  Grand  Trunk 
Ry.,    P.    O.    Box    7,    St.    Lambert,    Que. 

Central  Electric  Railway  .Association — Secy..  A.  L.  Neeveamer, 
SOS  Traction  Terminal  Bldg.,  Indianapolis,  Ind.  Pres.,  E. 
T.  Schneider.  Annual  meeting  in  February.  Number  of 
members:    6S    electric   railway   companies. 

Central  Railway  Club — Secy.,  Harry  D.  Vought,  95  Liberty  St., 
New  York  City.  Pres..  H.  C.  Manchester.  Annual  meet- 
ing in   January.      Number   of   members:    SOO. 

Central  States  Water  TV'orks  .Association — Secy.,  R.  P.  Bricker, 
Shelby,  Ohio.  Pres.,  F.  W.  Collins.  Annual  meeting  in 
May.     Number  of  members:   1.j0. 

Colorado    Electric    Liebt,    Povrer    and    Railway    .Association — 

Secy.,  T.  F.  Kennedy,  900  15th  St.,  Denver  Colo.  Pres.,  W. 
C.   Stearns. 

Colorado  Scientific  Society— Secy.,  H.  C.  Parmelee.  Pres.,  E. 
N.  Hawkins.  Annual  meeting  in  December.  Number  of 
members:   225. 

Connecticut  Society  of  Civil  Eni;rineers — Secy.,  J.  Frederick 
Jackson,  Chamber  of  Commerce  Bldg..  New  Haven,  Conn. 
Pres.,  Charles  C.  Elwell.  Annual  meeting  in  February. 
Number  of  members:   350. 

Electrical  Contractors'  Association  of  New  York  State — Secy., 
George  W.  Russell.  Jr.,  444  Columbus  Ave..  New  York  City. 
Pres..  Lewis  H.  Wood.  Annual  meeting  in  January. 
Number  of  members:   100. 

Engrineerlns  Association  of  the  South — Secy.,  W.  Harwell 
Allen,  928  Stahlman  Bldg.,  Nashville,  Tenn.  Pres.,  Charles 
S.  Brown.  Annual  meeting  in  December.  Number  of 
members:    200. 

Engineerine  Society  of  Wisconsin — Secy.,  Prof.  Leonard  S. 
Smith,  Madison,  Wis.  Pres.,  George  Randall.  Annual 
meeting  in  February.     Number  of  members:   200. 

Engrlneers'  and   .Architects'   Association  of  Southern   California 

— Secy..  Henry  Z.  Osborne,  Jr.,  City  Engineer's  Office,  Los 
Angeles,  Calif.  Pres.,  Samuel  Storrow.  Annual  meeting 
in  January.     Number  of  members:  294. 

Eng^lneers'  Society  of  Northeastern  Pennsylvania — Secy., 
Thomas  F.  McKenna.  415  Washington  Ave.,  Scranton, 
Pinn.  Pres..  Charles  Knzian.  Annual  meeting  in  January. 
Number   of   members:    475. 

Enjtlneers'  Society  of  Pennsylvania — Secy.,  Edward  R.  Dasher, 
31  South  Front  St.,  Harrisburg,  I'enn.  Pres.,  Farley  Gan- 
nett.     Annual   meeting   in   January.      Number   of  members: 

760. 

EnKineern'  Society  of  Western  New  York — Secy.,  Elwin  G. 
Speycr,  801  Chamber  of  Commerce,  Buffalo,  N.  Y.  Pres., 
Harry  B.  Alveraon.  Annual  meeting  In  January.  Number 
of  members:   35. 

EnKlneers'  .Society  of  AVesfern  Pennsylvania — Secy.,  Elmer  K. 
Hilts.  2.M1  Oliver  Bldg.,  Pittsburgh,  I'enn.  Pres..  Arnold 
Stuckl.  Annual  meeting  In  .Imiuary.  Number  of  mem- 
bers:   II.'.O. 

Franklin   Institute  of   the   State   of   ■'■•niiM>  Ivnnlii— Secy.,    R.    B 

Owens,  the  Franklin  In.stltutc,  Philadelphia.  Penn.  Pres.. 
Dr.  Walton  Clark.  Annual  meeting  In  January.  Number 
of  members:   1365. 

Highway  EnKlneers'  Association  of  Missouri — Secy..  E.  W. 
J^heit.H,  Piilmyra.  Mo.  Pres.,  K.  F  ('.  Harding."  Number 
of   mi'mlxTH:    4  1 

Idaho  Society  of  Eniclneers — Secv..  Ira  F.  Shnffner.  P.  O.  Box 
1133.  Boise,  Id.-iho.  Pros.,  Barry  nil)hle.  Annual  meotlng 
In   .Faniiary       Number  of  members:    132, 

Illinois  Association  of  County  Superintendents — Secy.,  Walter 
F.    Fmery,   i'eoria.  III.      I'rc«..   It    W.   Osborn.     Organized   In 

1915. 

Illinois  tias  AssfM-latlnn — Secy.,  Horace  II.  Clark,  Room  1327, 
72  West  Adams  St.,  Chicago,  III  Pres.  L,  H.  Johnson. 
Annual   miMtlng  In   Miirrh       NntnluT  of  nieniberH:    100. 


Illinois  Society  of  Engineers  and  Surveyors — Secy.,  E.  E.  R 
Tratman.  Wheaton,  111.  Pres.,  W.  S.  Shields.  Annual 
meeting   in   January.      Number   of  members:    240. 

Illinois  AAater  Supply  .\ssosciation — Secy.,  Edward  Bartow, 
University  of  Illinois,  Urbana,  111.  I'res.,  H.  M.  Ely.  An- 
nual   meeting   in   March.      Number   of   members:    300. 

Indiana  Enjiineering  Society — Secy.,  Chardles  Brossmann,  1616 
Merchants  Bank  Bldg.,  Indianapolis,  Ind.  Pres.,  E.  H. 
.Vhara.  Annual  meeting  in  January.  Number  of  members: 
300. 

Indiana  Sanitary  and  AVnter  Supply  .Association — Secy.,  Dr. 
William  F.  King,  24  State  House,  Indianapolis,  Ind.  Pres., 
Dr.  J.  N.  Hurty.  Annual  meeting  in  February.  Number 
of   members:    225. 

Intermountain  Good  Roads  .Association — Secy.,  T.  H.  Burton, 
Nephi,  Utah.     Pres.,  L.  Peters.     Annual  meeting  in  July. 

Iowa  .Association  of  Cement  I'sers — Secy.,  George  P.  Dieck- 
mann.  Mason  City.  Iowa.  Pres.,  J.  B.  Marsh.  Annual 
meeting    in    February.      Number    of    members:    150. 

Iowa  Engineerin;;  Society — Secy.,  J.  H.  Dunlap,  104  N.,  Hall 
of  Engineering,  State  University  of  Iowa.  Iowa  City,  Iowa. 
Pres.,  William  G.  Raymond.  Annual  meeting  in  Febru- 
ary.     Number  of  members:    140. 

Iowa  Section,  National  Electric  Light  .Association — Secy.,  W. 
H.  Thomson.  Jr.,  care  Des  Moines  Electric  Co.,  Des  Moines, 
Iowa.      Pres.,   H.   B.   Maynard.      Annual   meeting   in   April. 


M.    F.    P.    Costelloe, 
Annual    meeting   in 


Iowa  State  Drainage  .Association — Secy. 
Ames,  Iowa.  Pres.,  H.  M.  Sparboe. 
February. 

Iowa  Street  and  Interurban  Railway  .Association — -Secy.,  H. 
E.  Weeks.  Tri-City  Railway  &  Light  Co.,  Davenport,  Iowa. 
Pres.,  R.  A.  Lessler.  Annual  meeting  in  April.  Number 
of   members:    21. 


.    Forter,    City    Hall, 
Annual  meeting  in 


Kansas  Engineering  Society — Secy.,  C.  ^ 
Topeka,  Kan.  Pres.,  T.  J.  Strickler. 
January.      Number    of    members:    133. 

Kansas  (ias,  AVater  and  Electric  .Association — Secy.,  E.  A. 
Wright,  Manhattan,  Kan.  Pres.,  W.  A.  McGruder.  Annual 
meeting  in  September.      Number  of  members:   126. 

Kansas    State   Good    Roads    .Association — Secy.,    G.    J.    Hinshaw, 

Kansas    City,    Kan.      Pres.,    Mit    Wilhite.      Annual   meeting 
in   November.      Number   of   members:    200. 

Lake  Michigan  Water  Commission — Secy.,  Edward  Bartow, 
University  of  Illinois,  Urbana,  111.  Pres.,  Dr.  G.  B.  Young. 
Annual  meeting  in   December.     Number  of  members:   14^ 

Lake  Superior  Mining  Institute — Secy.,  A.  J.  Yungbluth, 
Ishpeming,  Mich.  Pres.,  L.  M.  Hardenburgh.  Annual 
meeting    in   August.      Number   of   members:    600. 

Louisiana     Engineering     Society — Secy.,     W.     T.     Hogg,     P.     O. 

Station    20,    New    Orleans,   La.      Pres.,   L.   C.   Datz.      Annual 
meeting  in  January.      Number  of  members:    204. 

Maine  Society  of  Civil  Engineers — Secy.,  Frank  E.  Pressey, 
487  Union  St.,  Bangor,  Maine.  Pres.,  E.  E.  Greenwood. 
Annual    meeting   in    February.      Number   of   members:    189. 

Michigan  Engineering  Society- — Secy.,  Alba  L.  Holmes,  574 
Wealthy  Ave.,  Grand  Rapids,  Mich.  Annual  meeting  in 
January. 

.Michigan  Gas  .Association — Secy..  Glenn  R.  Chamberlain,  Grand 
Rapids  Gas  Light  Co.,  Grand  Rapids,  Mich.  Pres.,  John 
T.  Young.  .Annual  meeting  in  September.  Number  of 
members:    300. 

Minnesota  Surveyors'  and  Engineers'  Society — Secy.,  George 
H.  Herrold,  Room  78,  City  Hall,  St.  Paul,  Minn.  Pres.,  W. 
H.  Hoyt.  Annual  meeting  in  Februarv.  Number  of  mem- 
bers:   137. 

Montana  Institute  of  Municipal  Engineers — Secy.,  Carl  C. 
Widener,  City  Hall,  Bozeman,  Mont.  Pres.,  C.  E.  Durland. 
Annual    meeting   in   January.      Number   of   members:    22. 

>lontnna  Society  of  Engineers — Secy.,  Clinton  H.  Moore,  Box 
355,  lUitte,  Mont.  Pres.,  Reno  H.  Sales.  Annual  meeting 
In   April.     Number  of  members:   175. 

Nebraska  Electrical  Association — Secy.,  S.  J.  Bell,  David  City, 
Neb.      Pres.,   H.   .\.    Holdredge.      Number  of   members:   30. 

New  England  .Association  of  (ins  Engineers — Secy.,  N.  W. 
Clifford,  26  Central  Square.  Boston,  Mass.  Pres.,  C.  A. 
Li-ari\ed.       Annual    meeting    in     February. 

New  England  Railroad  Club-Secy.,  W.  E.  Cade,  Jr.,  683  At- 
lantic- .\ve,,  Ito.iton,  Mass.  Pres.,  H.  Eaatley.  Annual 
melting    in    March.      Number   of   members:    700. 

New  England  XAater  AA'orks  .Association — Socv,,  Wlllard  Kent, 
Narragaiisett  I'ler,  1{.  I.  Pres..  Leonard  Kletcalf.  Annual 
meeting   In   January.      Number  of  members:   817. 

New    Jersey    Sanitary    Assoclntlou — Secy..    Dr,    Edward    Gulon, 
34   South   North   Carolina   Ave.,  Atlantic  City,   N.   J.      I'res 
Clyde    Potts,      Annual    meetlnK   In    December,      Number    of 
niiMnbcr.M:    350. 

New  Jersey  State  Association  of  County  Engineers — Secy., 
Criirwood  I''i-rgUHon,  ("onri  House,  Paterson.  N.  J.  I'res., 
Ualph  l>.  I'^irle,  Jr.  .Annual  meeting  In  January.  Nuniber 
of    iiirmbiTH:    21. 


.T)in.-  .1.   l!tir. 
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\r«»  \.>rk  llnllriinil  <  Itib  — Si><-y.,  Hurry  D,  ViitiKlit,  Uf.  IJIii-rty 
SI,  .\i  «  V..rU  iii>  I'r.'M,,  l-'mlrrlck  »'.  SyKn.  Annual 
ini'i'lliiK    In    N'<>\  I'lnlxr.      NuMilx-r    iif    nii<inli«rii:    "SoO. 

>r«T  ^  nrk  Ntntp  Klrrtrlrnl  l°oiitrnct»rii'  Amioplndon — Hrcy., 
(IrorKo   \V     iniHHill,   L';.   WiKt    fJml  St  .   N>'W    York   City. 

New  York  NInIr  \\  ii«rr«n)->i  laaix'lnllon  -Soi-y.,  H.  K.  I'IIIh- 
worlli.  r.  South   Wutrr  St  ,   Ituilii'.tti'r.   N.    V. 

\urth  lliikoln  Jtoolrty  tif  Knulnrrrn  Sooy.,  IC.  K.  ChiitnllfT, 
fnlvirhlty  of  North  Uiikota.  I  iilviTMlty,  N.  U.  I'roH.,  T.  U. 
AlklMNxn.  Annual  nifi'ihiK  In  l''i'l>ruary  Number  of 
nii'Mihcrti:   60. 

>iirthnrBlrrn    C'pmrnt    I'roiliiftM    AMHorlnllon-    Si'cy.,    J.    C    Van 

Itoorn.  N.lti  Security   Hank   HMk.,   MlnnmipollH,  Minn.    l'rf«., 
\V.   S.    KlnKHli-y.      NuuiIkt    of    Mii-nili<TH:    'i't. 

\,<rtttnrmtrrn     Klrrtrlcnl     AnMUflntlun — Suc-y.,     John     S.     Allrii, 

l.iiUf  iI.Mova.   Wis. 

NorlhtirMtrrn    Itonil    toimrfxii — Socy..    J.    1".    Kconan,    CltlstonH" 
l.ia»;u<>.    Mllwank.-f,     \VI».       l'rc«..    J.     \V.    Coolcy. 


Annual    niortlnK    In    Octoli^ 


Nuniher    of    nioinberH:    r>UO. 


>uva  Sootln  Soclrly  of  Knirlnrrra — Socy,,  1>.  Mol>.  (""nnipbell, 
Hoom  2.  Davidson  HUIk:.,  Halifax.  N.  S.  rrc8..  W.  A.  Hi-n- 
ilrv.  Annual  inoetInK  In  Dvci-inbcr.  Number  of  niembera: 
2l\ 

Ohio  .iBnorlnlloii  of  <°on<rnc<orii — Secy.,  A.  .1.  Thatcher,  400 
Ni'W  Klrsl  National  Hank  HUIk..  Columbus,  Ohio.  Pres., 
.\.    H.    .\l>l>otl. 

Ohio  Klrclrlc  I.ljcht  .\iinoointlon — Socy..  I>.  I.,,  riasklll,  C.rcon- 
vlllo,  t.)lilo.      I'res.,   C.   V.    Hood.      Annual    mectinK    In    July. 

Nuiiilvt-r  of   nii'inlx-rs:   :;:;:). 

(ihlo  KnKlnrrrInK  Society — Secy.,  John  Lnylln,  712  Hartnian 
Hlilk;  ,  Columbus.  Ohio.  Tre-s.,  William  F.  Scheflen.  An- 
nual   moftlnjc    In    January.      Number    of    members:    STiO. 

Ohio  Sorlrtv  of  Mechnnlenl,  lOloelrlcnl   iinal   S<rnni   KiiKli'ecrM — 

Secy.,  Frank  K.  Sanborn,  t)liio  State  I'niverslty,  Columbus, 
Ohio.  Pres.,  William  C.  MeCracUen.  Annual  mcetlnR  In 
November.     Number  of  members:   300. 

Ohio  Wnfrr  Work*  .\NMOPiatlon — Secy..  F.  C  Jeannot,  Marys- 
vlUo  Uiirht  >>>.■  Water  Co.,  JlarysvlUe,  Ohio.  Annual  meet- 
ln>:   In   February. 

Oklnhunin  f'lvll  KntrlneorinK:  Society — Secy..  Vi'.  E.  Moore, 
Oklahoma    Cit.v,   i)kla.      Annual    meeting    In    January. 

OkUhonin  Society  of  KiiKiiieem — Secy.,  H.  V.  Hinckley,  1018 
North  Harvey  St.,  Oklahoma  City,  Okla.  Pres.,  S.  A. 
Joyner.  Annual  meeting  In  December.  Number  of  mem- 
bers:   53. 

Oreiron  Society  of  Kueineera — Secy.,  Orrin  E.  Stanley,  Box 
'.•73.  Portland.  Ore.  Pre.s.,  William  S.  Turner.  Annual 
meitint;    in    February.      Number    of    members:    250. 

ParlUc  .%i<MOclntlon  of  ConnultinR  RneineerH — Secy.,  Charles 
Derleth.  Jr.,  University  of  California.  Berkeley,  Calif. 
Pres.,  Luther  Waproner.  Annual  meeting  in  September. 
Number   of   members:    2,S. 

I*«clflc  CoaHt  Gas  .4MHociatlon — .Secy.,  Henrv  Bostwlck,  445 
Sutter  St.,  San  Francisco,  Calif.  Pres.,  E.  C.  Jones.  An- 
nual  meeting   in   September.      Number   of   members:    380. 

Faclllc  Northireat  Society  of  Kneineers — Secy.,  Jesse  A.  Jack- 
son. 312  Central  Kldg.,  Seattle.  Wash.  Pres.,  Marvin 
Chase.  Annual  meeting  in  January.  Number  of  mem- 
bers:  220. 

Peanaylvania  Water  AVorkM  ANHociatlon — Secy.,  W.  C.  Haw- 
ley,    Wood   St.,    Wilkinsburg,    Penn. 

I'hillpplne  Society  of  F.nsrlneers — Secy.,  R.  T.  Scholes,  P.  O. 
Hox  322.  Manila,  T*.  1  Pres.,  E.  R.  Frisby.  Annual  meet- 
ing In  January.     Number  of  members:  63. 

Hallway  Club  of  PittHbnreh — Secy.,  J.  B.  Anderson,  207  Penn- 
sylvania Station,  Pittsburgh,  Penn.  Pres.,  P.  M.  Mc- 
Nulty.  Annual  meeting  in  October.  Number  of  mem- 
bers:   in.'iO. 

Richmond  Railroad  Club — Secy.,  F.  O.  Robinson.  606  Barton 
Ave.,  Richmond.  Va  Pres.,  \V.  D.  Duke.  Annual  meet- 
ing   in    November.      Number    of    members:    350. 

Railroad  Club  of  KanNax  City — Secy.,  Claude  Manlove.  1008 
Walnut  St.,  Kansas  City,  Mo.     Pres.,  Augustus  A.   Poland. 

St.  LouIh  Railway  Club — Secy.,  B.  W.  Frauenthal,  Union  Sta- 
tion. St.  Louis.  Mo.  Pres.,  A.  L.  Pollard.  Number  of 
members:    1200. 

Sanitary  OfllcerH  of  the  State  of  Xew  York — Secy.,  Hills  Cole, 
Albany,   N.   Y.     Annual   meeting   in    December. 

Society  of  Kne^lneerM  of  Kaatern  >'e»v  York — Secy.,  W.  W. 
Oriffiths,  29  Menands  Rd.,  Albany,  N.  Y.  Pres.,  F.  C. 
Crane.  Annual  meeting  in  April.  Number  of  members: 
412. 

Society  of  KnirineerH  of  Xorth  Central  WnHhineton — Secv., 
W     C.    Miil.lrew.    Okanogan    City.    Wash. 

South  Dakota  .Society  of  EnelneerM  and  Surveyom — Secy..  R. 
B.  Kaston.  Aberdeen,  S.  D.  Pres..  H.  K.  Lovejoy.  Annu;il 
meeting   In   January.      Number   of   members:    40. 

Southern  Gas  AHNoplatlon — Secy.,  E.  D.  Brewer,  45  Poplar 
Circle,  Atlanta.  C.a.  Pres.,  S.  E.  De  Frese.  Annual 
meeting   in   June.      Number  of  members:   260. 


Soulhrrn  Su|i|>l)  nnil  tlnelilii<T>  Dralrrii'  AHMoelnnon  Hecy., 
Alvlii  .M.  Smith,  H<.\  ,1,  Klcliiiioiid,  Va.  l'r>H.,  John  A. 
Ilarwiii.  Annual  nii<<'llnK  In  April.  Numbi^r  of  iiieni- 
bern:    !i4. 

Mouthern  and  Southweatern  Railway  Club — .Secy.,  A.  J.  Mor- 
rill, I'.ox  r.'ii;,,  .Mlanta.  'la.  I'rj-H,  (Jeorge  AkanM.  An- 
nual   I IIMK    In    .N'oveiiilier.       .N'liinber    of    ineniberH:     4.'iO. 

Nouthweatern     Kleetrlcnl     and     Gaa     .tMaoflntitin-  Hecy.,     H.     H. 

(■iimi.r.     Id.'.    SlauKliler     HMk..     ImIImm.    T.x.  PrcM.,    (i.     H. 

Clirrord.      Annual    Mii-i-tlnx    In    .May       .S'uinber  of   memberH: 
3IMI. 

SouthweNtern  Water  \\  orka  Aaaoelntlon  -  Hecy.,  K.  \j,  Fulker- 
Hon.  Waco,  Tex.  I'reM.,  II.  I,.  Mi'liulllv.  Annual  meeting 
In    .Mine.      Number    of    membern:    200, 

'rechnlral  Society  of  the  I'nrlllc  Coaat — ,Secy.,  Otto  Von 
(ieldern,  sr,.%  Pacinc  Hlilg.,  S.m  FranclHco,  Cillf.  I'roM., 
Prof.  H.  Kower.  Antiiial  meeting  In  Janu.ary.  Number 
of   niembers:    150, 

TrI-SlaIr  Water  and  Light  Aaaoclntlon  of  the  Caroilnna  and 
«;eorulii  Sc-cy..  J  r;  P.:irn\vell.  Hoik  Mill.  .V.  C.  I'r.H.. 
F.  (■  Wyse.  Annual  meeting  In  .\|)rll.  .Number  of  mem- 
be  if:    HI. 

I'tah  Society  of  Kniclneera — Secy.,  Frank  W.  Moore,  1111-2 
Newhouse  Bldg.,  Salt  Lake  City,  Utah.  Pres.,  Sylvester 
Q.  Cannon.  Annujil  meeting  In  April.  Number  of  mem- 
bers:   152. 

Vermont  KlectrlonI  Aaaoclatlon — Secy..  C.  H.  West,  Rutlanil, 
Vt.      Pres.,    W.    H.    Vorce. 

Vermont  Society  of  Knglneera — Secy.,  O.  A.  Reed,  Harre,  Vt. 
Pres.,  A.  C.  Crover.  Annual  meeting  in  M-irch.  Number 
of   members:    102. 

Wnahlngton  IrrlKatlon  Inatltute — ^Secy.,  L,  L.  Lynn,  Prosser, 
Wash,      Pr<s.,    E.    F.    Benson. 

\Vestern  Canada  Railway  Club — Secy.,  Louis  Kon,  P.  O.  Box 
1707.  Winnipeg.  Man.  Pres.,  A.  H.  Eager.  Annual  meet- 
ing in   May.     Number  of  members:   528. 

Weatern  I'avlng  Hriok  Manufacturern'  Aaaoclatlon — Secy.,  G. 
W.  Thurston,  416  Dwight  Bldg..  Kansas  City,  Mo.  Pres., 
Robert  Nasch.  Annual  meeting  in  January.  Number  of 
members:    10. 

Western  Railway  Club — Secy.,  Joseph  W.  Taylor,  1112  Kar- 
pi-n  Kldg.,  Chicago,  111.  I'res..  E.  W.  Pratt.  Annual 
meeting    in    May.      Number    of    members:    1500. 

Western  Society  of  lOnglneera — Secy.,  J.  H.  Warder,  1735 
Monadnock  Block,  Chicago,  III.  I'res.,  William  B.  Jack- 
son.     Annual    meeting   in   January.      Number   of   members: 

11, S9. 

AViaeonain  Kleotrical  .Association — Secy.,  George  Allison.  First 
National  Bank  Bldg.,  Milwaukee,  Wis.  Pres.,  M.  C.  Ewing. 
Annual   meeting  in   January.      Number   of   members:   150. 

'Wisconsin  Gas  Association — Secy.,  Henry  Harman,  182  Wis- 
consin St.,  Milwaukee,  Wis.  Pres.,  James  H.  Walker. 
Number  of  members:  190. 

W'isconsin  Highway  Commissioners'  Association — Secy.,  G.  H. 
Mainwaring  Gotham,  Wis.  Pres.,  H.  J.  Kuelling.  Annual 
meeting  in   February.     Number  of  members:    157. 

Wyoming  Society  of  Civil  E^ngineers — -Secy.,  M,  N.  Woolery, 
Thermopoli,  Wyo. 

LOCAL    SOCIETIES 
Affllinted    Technical    Societies    of    the    City    of    Atlanta — Secy., 
Park    A.    Dallas,    913   Chandler   Bldg.,   Atlanta,   Ga.      Chair- 
man,  A.   M.    Schoen. 

Albany  Society  of  Civil  Engineers — Secy.,  Ernest  G.  Raynor, 
Barge  Canal  Office,  Albany,  N.  Y.  Pres..  C.  C.  Covert. 
Annual   meeting  in  January.      Number  of  members:    205. 

Architectural  League  of  Xew  York — Secy..  Owen  Brainard, 
215  West  57th  St.,  New  York  City.  Pres.,  Cass  Gilbert. 
Annual    meeting  in  May.     Number  of  members:    550. 

Associated  Engineering  Societies  of  St.  Louis — -Secy.,  Joseph 
W.  Peters,  3817  Olive  St.,  St.  Louis,  Mo.  Chairman,  John 
W.  Woermann.  Annual  meeting  in  December.  Number 
of   members:    750. 

Boston    Architectural    Club — Secy.,    Ralph    W.    Grav,    8    Beacon 

St.,  Boston.  Mass.     I'res.,  Louis  C.  Newhall.     Annual  meet- 
ing  in   October.      Number  of   members:    400. 

Boston  Scientific  Society — Secy.,  Nelson  C.  Davis,  M.  D  ,  494 
Rutherford  Ave.,  Charlestown.  Mass.  Pres.,  J.  Ritchie, 
Jr.     Annual   meeting  in   April.     Number  of  members:   75. 

Boston  Society  of  Architects — Secy..  Charles  U.  Cogswell,  Old 
South  Bldg.,  Boston.  Mass.  Annual  meeting  in  Januarv. 
Number   of   member.s:    240. 

Boston  Society  of  Civil  Engineers — Secv.,  S.  Everett  Tinkham, 
715  Tremont  Temple,  Boston,  Mass.  Pres.,  Charles  R. 
Gow.  Annual  meeting  in  March.  Number  of  members: 
867. 

Brooklyn  Engineers'  Club — Secy.,  Joseph  Strachan,  117  Rem- 
sen  St..  Brooklyn.  N.  Y.  Pres..  Jacob  S.  Langthorn.  An- 
nual   meeting   in    December.      Number   of   members:    400. 

Chemists'  Club — Secy.,  Reston  Stevenson.  52  East  41st  St.,  New 
York  City.  Pres..  Prof.  Milton  C.  Whitaker.  Annual 
meeting   in    December.      Number   of   members:    r227. 
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ChlcaKO  Electric  Club — Secy.,  F.  S.  Hickok,  S24  Marquette 
Bldg.,   Chicago,   111.      Pres..   W.    R.    Pinckard. 

ChlcaKO  Engineers*  Club — Secy^  C.  H.  Norwood,  417  South 
Dearborn  St..  Chicago,  111.  Pres.,  Edward  Haupt.  Annual 
meeting  in   March.      Number  of  members:   400. 

ChicnKo  Techuleal  Leasrue — Secy.,  Louis  A.  Heyn,  32  North 
Fifth    St.,   Chicago,   111.      Pres..   C.   O.    Johnson. 

Cincinnati  Engineers'  Club — Secy.,  E.  A.  Gast,  P.  O.  Box  333, 
Cincinnati,  Ohio.  Pres..  J.  T.  Faig.  Annual  meeting  in 
December.     Number  of  members:    300. 

Cleveland  EnKlneering;  Society — Secy.,  David  Gaehr,  413  Cham- 
ber of  Commerce  Bldg.,  Cleveland,  Ohio.  Pres.,  Elliott 
H.  Whitlock.  Annual  meeting  in  June.  Number  of  mem- 
bers:   800. 

Des  Moinea  Engineers'  Club — Secy.,  H.  W.  Hartupee,  1260 
34th  St.,  Des  Moines,  Iowa.  Pres..  J.  E.  Van  Liew.  An- 
nual  meeting  in  June.      Number  of  members:   50. 

Detroit  EnKlneerine  Society — Secy.,  Frederick  H.  Mason,  614 
Moffatt  Bldg.,  Detroit.  Mich.  Pres.,  H.  H.  Esselstyn.  An- 
nual  meeting   in   April.      Number   of   members:    600. 

Enclneerine  Society  of  Buffalo — Secy.,  John  Younger,  25  Hor- 
ton  Place,  Buffalo,  N.  Y.  Pres.,  David  Bell.  Annual  meet- 
ing in  May.     Number  of  members:   300. 

Eni;ineera'  and  Arcliitects'  Club  of  Louisville,  Inc. — Secy., 
Pierce  Butler,  1412  Starks  Bldg.,  Louisville,  Ky.  Pres., 
Malcolm  Elliott.  Annual  meeting  in  January.  Number 
of   members:   226. 

Engineers'  Club  of  Baltimore — Secy.,  William  D.  Janney,  6 
West  Eager  St.,  Baltimore,  Md.  Pres.,  Francis  Lee  Stuart. 
Annual   meeting   in   June.      Number   of   members:   290. 

Engineers'  Club  of  Dayton^Secy.,  Donald  A.  Kohr,  36  Oxford 
Ave.,  Dayton,  Ohio.  Pres.,  E.  A.  Deeds.  Annual  meeting 
in  June.     Number  of  members:  125. 

Engineers'  Club  of  Kansas  City — Secy.,  E.  B.  Murray,  920 
Walnut  St.,  Kansas  City,  Mo.      Pres.,  J.  W^.   Malcolmson. 

Engineers'  Club  of  Memphis — Secy.,  C.  C.  Pashby,  City  Hall, 
Memphis.  Tenn.  Pres.,  J.  H.  Weatherford.  Annual  meet- 
ing  in    February. 

Engineers'    Club    of    Minneapolis — Secy.,    E.  W^.    Ashenden,    17 

East    Seventh    St.,    Minneapolis,    Minn.  Pres.,    George    L. 

Wilson.     Annual   meeting   in   January.  Number   of  mem- 
bers:  75. 

Engineers'  Club  of  Philadelphia — Secy.,  Lewis  H.  Kenney, 
1317  Spruce  St.,  Philadelphia,  Penn.  Pres.,  J.  W.  Ledoux. 
Annual    meeting   in    February.      Number   of   members:    599. 

Engineers'  Clnb  of  St.  Louis — Secy.,  S.  W.  Bowen,  3817  Olive 
St.,  St.  Louis.  Mo.  Pres..  John  W.  Woermann.  Annual 
meeting    in    December.      Number    of    members:    450. 

Engineers'  Club  of  Toronto — Secy.,  R.  B.  Wilsey,  90  King 
St.,  West,  Toronto,  Ont.  Annual  meeting  in  February. 
Number   of   members:    445. 

Engineers'  Club  of  Trenton — Secy.,  Joseph  E.  English,  P.  O. 
Box  549,  Trenton,  N.  J.  Pres.,  Alfred  C.  Gregory.  An- 
nual   meeting   in    December.      Number   of   members:    240. 

Engineers'  Society  of  St.  Paul — Secy.,  Edward  J.  Dugan,  P.  O. 
Box    654,    St.    Paul,    Minn. 

Engineers'  Society  of  San  Antonio — Secy.,  J.  H.  Lockridge, 
San    Antonio,   Tex.      Pres.,    W.   B.    Tuttle. 

Master  Builders'  Association  of  Boston — Secy.,  W.  H.  Say- 
ward,  166  Devonshire  St.,  Boston,  Mass.  Pres.,  D.  Brad- 
ford  Badger. 

Municipal  Engineers  of  the  City  of  New  York — Secy.,  George 
A.  T.-iber,  29  West  39th  St..  New  York  City.  Pres  Amos 
Schaeffer.  Annual  meeting  In  January.  Number  of 
members:    534. 

New  York   Electrical   Society — Secy.,   George   H.   Guy,   29   West 
39th    St..     New    York    City.       Pres.,     Frederick    A.     Schefller. 
Anpual    meeting    In    June.      Numbtr    of    members:    762. 

New  York  Society  of  Architects — Secy.,  William  T.  Towner, 
3S  Park  Row,  New  York  City.  Pres.,  Constanttne  Schu- 
bert. Annual  meeting  In  January.  Number  of  members. 
3K2. 

Providence  Association  of  Mechanical  Engineers — Secy.,  J. 
An.Mcl  Brooks,  Brown  Unlver.slty,  Providence,  R.  I.  I're.s., 
William  Howard  Paine.  Annual  meeting  In  June.  Num- 
ber of  members:   250. 

Railroad  r'inb  of  Kansas  City — Secy.,  Claude  Manlovc,  1008 
W.ilnut   .St.,   Kansas  City,   Mo.      Pres.,  Augustus  A.    Poland. 

nichmond  Society  of  Engineers,  Richmond,  Va. — Secy.,  James 
Bolton.       Pres.,    A.    Hcrlvenor. 

Rochester  Engineering  Society — Secy..  William  F.  Devendorf, 
.'i.'iO  lOiiHt  Ave.,  UochfHtcr,  N.  Y.  Pros.,  T.  Lundgaanl. 
Annual    meeting   In   Juno.      Number   of  members:   230. 

St.  Paul  Civil  Engineers'  Society — Sery.,  C.  R.  Nngcl,  Room  7, 
o:.l  '•(ipltol  Mlilg..  St.  Paul,  Minn.  Pres.,  George  W. 
KathJen.M.      Number    of    moinbera:    167. 

Society  of  Municipal  Engineers  of  Phliadeiphin — Secy.,  H. 
VV^  Hfnjamln,  129  .Mouth  11th  St.,  Phllii.lelphla,  IVnn. 
Pres..  Wlllinm  H.  Connell.  Annual  moetlnir  In  June. 
Number    of    members:    450. 


Swedish  Engineers'  Society  of  Chicago— Secy.,  G.  A.  Akerlind 
619  City  Hall  Square  Bldg.,  Chicago,  111.  Pres.,  Albin  P. 
Rissler. 

Technology  Clnb  of  New  York — Secy.,  F.  C.  Schmitz.  17  Gram- 
mercy  Park,  New  York  City.  Pres.,  Walter  Large.  An- 
nual   meeting   in    February.      Number   of   members:    967. 

Technology  Clnb  of  Syracuse — Secy.,  Albert  R.  Acheson,  852 
Ostrom  Ave.,  Syracuse,  N.  Y.  Pres..  Charles  L.  Griffin. 
Annual  meeting  in  May.     Number  of  members:  273. 

Technischer  Verein,  Nenr  Y'ork — Secy.,  Albert  Weber,  54  11th 
St.,  Hoboken,  N.  J.  Pres.,  George  A.  Sonderhof.  Annual 
meeting   in  January.     Number  of  members:    120. 

Technischer  Verein,  Philadelphia — Secy.,  W.  H.  Friebel,  226 
South  Seventh  St..  Philadelphia,  Penn.  Pres.,  H.  Schmaltz. 
Annual   meeting  in  October.     Number  of  members:   102. 

Telephone  Society  of  New  Y'ork — Secv.,  R.  S.  Scarburgh,  15 
Dey  St.,  New  York  City.  Pres.,  Dr.  F.  B.  Jewett.  Annual 
meeting   in   May.      Number   of   members:    3071. 

Washington  Society  of  Engineers — Secy.,  John  C.  Hoyt,  1330  P 
St.,  N.  W.,  Washington.  D.  C.  Annual  meeting  in  Decem- 
ber.     Number    of    members:    388. 

Winona  Association  of  Commerce,  Inc. — Secy.,  James  B.  Kins- 
loe,  100  Exchange  Bldg.,  Winona,  Minn.  Pres.,  J.  R.  Mc- 
Connon.  Annual  meeting  in  February.  Number  of  mem- 
bers: 656. 
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COMING    MEETINGS 

N.\TIONAL   DISTRICT   HEATING    ASSOCIATION. 

June    1-3.      Annual    convention    at    Hotel    Sherman,    Chicago. 
Secy.,  B.  L.  Gaskill. 

.\MERICAN   SUPPLY   AND  MACHINERY   MANUFACTURERS* 
ASSOCIATION. 
June   3-4.      Annual   convention   at   Bellevue-Stratford,    Phila- 
delphia,    Penn.       Secy.,     F.     D.     Mitchell,     1510     Woolworth 
Bldg.,  New  York  City. 

NATIONAL    CONFERENCE    ON    CITY    PLANNING. 

June    7-9.      National    Conference    in    Detroit.    Mich.       Secy., 
Flavel   Shurtleff.    19   Congress  St.,   Boston,  Mass. 

AMERICAN     RAILWAY     MASTER     MECHANICS'     ASSOCIA- 
TION. 
June   9-11.     Annual  convention  in  Atlantic  City.     Secy.,   Jos. 
M.   Taylor,  Karpen  Bldg.,  Chicago. 

MASTER   CAR  BUILDERS"   ASSOCIATION. 

June  14-16.     Annual  convention  in  Atlantic  City.     Secy.,  Jos. 
M.  Taylor,  Karpen  Bldg.,  Chicago. 

OHIO      SOCIETY      OF      MECHANICAL,      ELECTRICAL      AND 
STE.\M    ENGINEERS. 
June   17-18.      Semi-annual   meeting  at   Toledo.      Secy.,   Frank 
E.   Sanborn,   Ohio  State  University,   Columbus. 

SOCIETY    FOR   THE    PROMOTION    OF    ENGINEERING    EDU- 
CATION. 
June   22-25.      Annual   meeting   at   Iowa   State   College,    Ames, 
Iowa.     Secy.,  F.  L.  Bishop.  University  of  Pittsburgh,  Pitts- 
burgh.  Penn. 

AMERICAN    SOCIETY    OF    MECHANICAL    ENGINEERS. 

June  22-25.     Summer  meeting  at  Buffalo,  N.  Y.     Secy.,  Calvin 
W.    Rice,    29   W.    39th   St.,    New    York   City. 

AMERICAN   SOCIETY    FOR    TESTING    MATERIALS. 

June  22-26.     Annual   meeting  in  .\tlantic  City.     Secy.,  Edgar 
Marburg,   University  of   Pennsylvania,   I'hiladelphia,   Penn. 

American  Electrochemical  Society — The  28th  general  meet- 
ing of  the  society  will  be  held  in  San  Francisco,  Sept.  16-lS. 
Members  are  urged  to  notify  the  Secretary  in  regard  to 
papers  available  for  this  meeting.  Papers  will  be  published 
in  advance  of  the  meeting,  and  their  early  distribution  requires 
that  they  be  received  at  headquarters  not  lattr  than  July  15. 
All  Inquiries  as  to  transportation  should  be  addressed  to  J.  M. 
Mulr,   239   West    39th   St. 

American  Institute  of  Eleotrleal  Engliieerx — .\uthority  was 
granted  by  the  Board  of  Directors  on  May  IS  for  the  organlaa- 
tlon  of  a  section  In  Denver,  Colo.  This  was  in  response  to  a 
petition  of  2S  In.stltute  mambers  In  Denver. 

The  Technology  Club  of  Syracuse — At  the  annual  meetlns 
of  the  Technology  Club  of  Syracuse  the  following  o(Hcer« 
were  elected:  President,  Prof.  A.  R.  .\cheson;  first  vice-presi- 
dent, Alexander  Palmros;  second  vice-president,  Edmund  L. 
French;  secretary,  Ellis  E.  Lawton,  700  Vlnney  Building: 
treasurer,  Marshall  B.  Palmer.  The  retiring  president,  Chas. 
L.  Grlftln.  rend  n  paper  on  "The  Detail  of  Engineering  Con- 
struction," which  dealt  with  some  of  the  problems  entering 
Into  the  construction  of  large  boiler  plants.  The  paper 
considered  particularly  the  2300-hp.  boilers  being  Installed 
by    the   Solvuy    Process   Co. 
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Sewage^WoirHls  of  Morristowin\ 

'I'lu'  foUowiiiir  iioti's  ili'sirilic  llic  ilcsi','ii  iiinl  <)|iiTiitiiiii  scwrrs   llic  <  uiisiiiii|il  mii    wmild    ri^'   lo   (iO  ;.^al.      A    10% 

of  a    l.OOO.OOO-yal.   scwaf^t'-tivntiiu'iit   plant   at    Morris-  alli)\vantc  fur  lcaka;,'i!  I)r<ju^'lit  (he  si'waf,'*;  How  lor  an  es- 

towii.  N.  J.    Till"  plant  consists  of  oiic-storv  settlini,' tanks,  tiniadd  population  of   ir),()()0  to  i)!)(),000  gal.  a  day,  so 

contart  lu'ds  and  intiMinittont  sand  filters.  tlic  ])lant  was  <losi<;ncd  for  a  daily  capacity  of  1,000,000 

Morristown   is  a  sulmrli  of   Now   York  City  and  had  gal.    The  plant  is  clastic  throughout.    That  is,  it  is  built 

a  jHipulation  of  12,r)0T  in  l!»l().     Although  it  is  a  wcaltliy  in  sections  so  any  one  or  more  nnits  may  he  thrown  out 

town  and  has  had  a  piiltlic  watcr-siiitply  sintc  180;i,  it  iiad  of   or    inio  adion    at    will.      Fig.    I    is  a   general    view, 

no  pulilic  sewerage  system  until  sewers  ami  the  sewage-  and   Fig.  ".'  shows  a  |il;iii  ;iihI  jnolilu  of  the  tewage-works. 


Fig.  1.     Gexei:.\l  View  of  Contact  Beds  axd  Sand  Ftlteiis,  ^Fokiitstowx  Skwace-Wohks 

(Automatic    doslng-control    house    in    center:    sedimentation  basin   hidden   by   earth   cover  in   right   foreground) 

treatment  plant  to  be  described  were  put  in  operation  on  Settling  Tanks. — A  24-in.  outfall  sewer  about  a  mile 

Sept.  1.  1910,  after  a  decade  of  agitation  and  litigation,  in  length  is  carried  across  the  Whip])any  River  on  a  rein- 

The  location  of  the  plant  in  the  adjoining  townshi|)  forced-concrete   bridge   and   discharges   into   a   receiving 

of  Hanover  in  spite  of  opposition,  and  the  discharge  of  the  channel  which  supplies  any  one  or  all  of  the  four  covered 

treated  sewage  into  the  Whippany  River,  made  it  desir-  sedimentation  tanks.     Each  tank  has  a  capacity  of  100,- 


able  to  provide  for  a  high  degree  of  treatment.  Analyses 
given  later  show  that  this  has  been  attained.  The  oi)era- 
tion  of  the  plant  has  not  been  the  subject  of  complaint 
from  any  adjoinin     ])ro|>erty  owner. 

The  Desigx  of  the  Plant 

Absence  of  sewers  and  the  metering  of  the  entire  water- 
supply  of  Morristown  go  far  toward  e.xplaining  the  very 
low  water  consumption  of  40  gal.  per  capita  when  the 
w?wage-works  were  designed.     It  was  estimated  that  with 

•Consulting   Engineer.  30  Church   St..   New   Tork   City. 


000  gal.,  is  IS.xllO  ft.  in  plan  and  has  an  average  depth  of 
r%  ft.     (See  Fig.  3.) 

Contact  Beds. — Each  of  the  five  contact  beds  has  an 
area  of  one-foiirth  acre  and  all  combined  form  a  pentagon. 
(See  Figs.  1  and  2.)  The  beds  are  filled  with  fiif,  ft.  of 
I/O-  to  2-in.  stone,  retained  by  reinforced-concrete  walls. 
To  .secure  rapid  and  complete  drainage  the  10-in.  con- 
crete floor  of  each  bed  is  covered  with  parallel  rows  of 
G-in.  vitrified  split  pijies,  laid  close  together  on  edge 
and  discharging  from  either  side  into  a  central  concrete 
drainai:e  channel.     This  channel   is  covered  with   rein- 
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forced-concrete  slabs,  supported  on  the  ends  of  the  drain 
pipes.  The  tank  effluent  is  applied  to  the  top  of  each 
bed  through  distributing  troughs.     (See  Fig.  1.) 

Contact-Bed  Control. — The  control  apparatus  is  lo- 
cated at  the  center  of  the  beds  and  is  housed  in  by  a  five- 
sided  brick  building  which  covers  the  inner  angle  of  each 
of  the  five  adjoining  beds.    This  controlling  apparatus  is 


Intei 


Sludge 
Sludge  Bed 


Fig.  2. 


General  Layout  of  Morristowx 
Sewage-Works 


so  designed  that  the  beds  may  be  filled  to  any  desired 
depth  and  to  stand  full  for  any  desired  time.  It  is  also 
arranged  to  permit  the  cutting  out  of  any  one  or  two 
of  the  contact  beds.  In  the  design  of  the  plant  it  was 
anticipated  that  one  of  the  beds  would  always  remain  idle. 
Each  of  four  of  the  contact  beds  is  connected  through 
a  cutout  chamber  (Figs.  4  and  5)  directly  to  one  of  the 


SO  Manho/e 


arranged  so  that  the  effluent  of  any  contact  bed  can  be 
discharged  onto  the  emergency  filter.  This  cutout  cham- 
ber permits  the  cutting  out  of  any  sand  filter  while  it  is 
being  worked  over  during  the  operation  of  the  plant. 

Intermittent  Sand  Filters. — Each  of  the  four  regu- 
lar sand  filters  has  a  surface  area  110x150  ft.  in  plan,  giv- 
ing a  total  area  of  an  acre  and  a  half.  The  beds  are  formed 
in  the  natural  earth  with  side  slopes  of  li^  to  1.  The  con- 
tact-bed effluent  is  applied  to  each  sand  filter  through  a 


■Sand  Filiers 


lb  Cirloijl-      t — 
Manho/e  <'— 


from  Conhic^Beds 


iiiliiljilijl! 


Vali'e  Chamber 


Fig.  4.    Details  of  Valve  or  CrTorx  Chamber 

single  channel  extending  nearly  the  whole  center  length 
of  the  bed  and  diminishing  in  width  at  three  double-outlet 
points.    (See  detail,  Fig.  6.) 

Opehatixg  Methods  axd  Results 

Having  the  contact  beds  discharge  through  the  cutout 
chamber  directly  onto  the  sand  filters  permits  the  latter 
to  operate  intermittently.  The  contact  bed  in  this  case 
acts  as  a  dosing  chamber.  This  arrangement  permits  the 
sand  filters  to  work  at  their  highest  efficiency  and  has  been 
well  justified  in  the  subsequent  operation  of  the  plant.  At 
the  present  writing  the  contact  beds  work  two  cycles  per 
day,  on  the  average,  and  consequently  the  sand  filters 
receive  two  doses  per  day  of  contact-effluent.  This  efflu- 
ent, owing  to  the  rapid  discharge  from  the  contact  beds, 
quickly  floods  the  surface  of  the  sand  filters.  Ordinarily, 
within  half  an  hour  it  has  filtered  away,  and  the  bed  is 
permitted  to   rest   for  some  ten   to  twelve  hours  before 


—>\  Slide  Valve 

ZP  Manhole^        '     (^^^{ftf^,  „    , 
,j-  s-.j_.._^    Corrfacraed, 


Top  Line,  of  Chamber  .„K.^     .    , 
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Longi+udinal  Sec+ioo 

Fio.  .'5.     Sections  of  Settling  Tanks  of  Moiiiiisrowx  SE\VA(iE-\\'oi{Ks 


k 67-11'- 

Cro»s-S©c+ion  of  One  Tank 


four  sand-filter  beds.     The  fifth  contact  bed  is  connected  receiving  another  dose.     During  this  time  it  dries  oil'  niul 

through  the  Hame  cutout  chamber  to  a  fifth  filter,  which  is  thoroughly  iii-rated. 

was  deHigne<l  to  be  used  U8  a  sludge-drying  area  also.  A  curious  [jhenomenon  in  connection  with  this  plant  is 
and  for  this  purpose  is  connected  to  the  sludge  pocket.s  of  notitrable  immediately  after  the  filters  have  become 
the  settling  tanks.  The  cutout  chamber  is  located  in  a  tlooiled.  As  tlie  sewage  passe.s  downward  tiirough  the  sand 
small  building  between  the  contact  beds  and  the  sand  111-  after  flooding,  a  multitude  of  air  bubbles  displaced  by 
ters.  It  is  so  constructed  that  the  cllhicnt  from  the  contact  its  downward  passage  is  observable  coming  up  and  break- 
beds  can  be  shifted  from  ono  (liter  to  anotiicr.     It  is  also  ing  through  tlic  iippiicd  sewage. 


Juii.'  III.  I'.'i:. 


K  N  <;  I  N  !•:  i;  K'  I  \  (.    .\  !•;  w  s 
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TIk<  Hurfiici'  of  tlic  siiMil  lilltTH  is  ri(l>;i'i|  lirfun*  uinlcr      ildM-.  Hic  |iiiiini>  ilii('>  out  iiml  iiiil^  ii|i.  in  wliiili  coinli- 
to  prt'vi'iit  fri't'ziii^'   (I'l;,'.  T)   iiml  Icvfli-d  oir  a;;am  niily      lion  il  is  rii.>-il\   niki-d  iiit<i  a  |iilc  and  rcmovi-d. 
ill  tlu*  spring.     TIumt  is  a|i|iar('iilly  iki  a|i|>n'(  ialilc  dilTi'i-  I'ili-s  of  fri'sli  sand  an*  k('|it  availalilc  aronnd  IIk;  filli'i-< 

I'tut'  in  tlu>  (|iialit\  id'  tli<-  clllui'nt  fioni  siiiniiu'r  (<>  wintrr.      and  tlic  altrndant  krt'ps  tin-  Inw  spots  (ill)  <l  and  llii;  siirraci* 
'I'lu*  lillt'is  appi-ar  li»  npiTMli'  ;i(  ;i  -ciiiii'wliat  lowi-r  lalf  in      of  tin-  lifds  IcmI. 

As  lirroD'  slali-il,  the  st-lllin^'  inukn  arc  four  in  niiinlxT 
and  aiianj,'('d  so  that  oni'  or  inori'  may  !•''  usfd  at  tin*  same 
fiini'.  At  no  time  since  tlic  plant  lias  hccn  in  opcnitinn 
lias  iiKtro  llnin  one  of  the  tanks  hccn  in  use.  The  scheme 
.'idiiplcd  has  hccji  ahoiit  as  follows: 

'J'ank  I  was  used  from  SeplcndxT,  l!)10,  wlicn  the  jilaiit 
was  put  in  operation,  iinlil  the  latter  part  of  Fehruary, 
lull,  when  it  was  closefj  oil'  and  Tank  <5  put  in  0])cra- 
tiiin.  Tank  2  had  hceii  conlinued  in  o))eratioii  until  Sep- 
Icmlicr.  lIM'-i,  when  it  was  closed  oil'  and  'i'ank  .'5  was  put 
in  service.     This  scliemo  of  operatini^   the   tankH  singly 


"Fk;.  •').    ViKw  OF  OrTOi'T  Chamukh 

(The  valves  may  be  set  by  band  so  as  to  cut  any  sand 
filter  out  of  use.  Ordinarily  each  contact  bed  is  directly  con- 
nected with  one  sand  filter) 

the  winter  than  in  the  summer,  hut  this  is  larirely.  if  not 
wholly,  owini:  to  the  fact  that  they  cannot  he  given  the 
same  attention  in  the  winter  as  in  the  warmer  weather. 
The  filters,  while  not  requiring  a  great  amount  of  care, 
ilo  need  regular  attention.  Any  caking  of  the  surface  is 
hrokeu  up  by  the  attendant,  who  regularly  drags  a  small 


e  WA/Vt  F//7e 


>  — 


4' Concrete  Floor 

Fig.  <j.    DisTKiBiTixti  Tkoich  a.vd  (;ati;s  iok 
Sanu  Filtkk 

hand  cultivator  over  the  >urface.     This  cultivator  ])ene- 
trates  prohahly  two  inches  into  the  .sand. 

The  black  patches  of  humus  which  collect  on  the  fil- 
ters from  time  to  time  are  gathered  up  and  removed. 
Tlieir  removal  is  facilitated  by  the  fact  that  between  the 


Fig.  7.    Eakixg  Sand  i-'iLTEi;  ix  W  ixtei; 

for  six  months  has  been  adhered  to.  There  has  been  a 
noticeable  tendency  for  the  retained  solids  in  the  idle  tanks 
to  undergo  dccoiii])osition  for  at  least  one  year. 

Only  three  of  the  units  have  been  cleaned  out  since  the 
plant  was  put  in  -peration.  This  cleaning  is  accomplished 
Ijy  lifting  the  ])lug  valve  from  its  seat  in  the  bottom  of 
the  tank.  The  contonts  are  thereupon  di.scharged  onto 
the  emergencj'  filter,  which  is  used  as  a  sludge-drying  area. 
This  dried  sludge  in  apjiearaiice  and  odor  resembles  gar- 
den soil.  After  removal  frt)in  the  sludge  bed  its  only 
value  ai)i)ears  to  be  for  filling  in  'ow  ground.  A  sample 
was  sent  to  the  New  Jersey  Agricultural  P]xperiment  Sta- 
tion at  New  Brunswick,  where  an  examination  gave  the 
following  results  in  pounds  per  hundred:     Total  nitro- 
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gen,  0.51;  total  phosphoric  acid,  0.1-4;  potash,  0.10;  mois- 
ture (loss  at  100°  C.)  48. 

Xotwithstanding  this  unfavorable  report  of  the  dried 
sludge  as  a  fertilizer  the  attendant  at  the  plant  has  used 
it,  with  a  mixture  of  lime,  as  a  fertilizer  on  the  ground 
about  the  plant,  and  with  splendid  results.  E.xperiments 
are  now  being  made  with  a  mixture  of  sludge  and  ground 
phosphate  rock  as  a  fertilizer. 

Between  ten  and  eleven  thousand  people  now  make  use 
)f  the  sewerage  system.  The  average  flow  at  the  plant  is 
slightly  in  excess  of  650,000  gal.  per  day.  Of  tliis  about 
100,000  gal.  per  day,  or  something  under  4000  gal.  per 
mile  of  sewer,  is  infiltration,  leaving  an  estimated  sew- 
age flow  of  540,000  gal.,  or  about  50  gal.  per  capita. 

Daily  analyses  were  made  of  the  raw  sewage  and  effluent 
from  Feb.  2  to  Sept.  20,  1911,  while  the  plant  was  oper- 
ated by  the  writer.  Since  then  the  town  chemist  has  made 
analyses  at  frequent  though  irregular  intervals.  The 
attendant  at  the  plant  makes  daily  methylene-blue 
tests  of  the  effluent.  These  samples  have  invariably 
stood  up  the  required  14  days  plus.  In  the  daily 
tests  made  from  February  to  September,  1911,  the  aver- 
age number  of  bacteria  in  the  raw  sewage  was  1,951,000 
per  c.c.  and  the  average  number  in  the  effluent,  63,250, 
giving  an  average  removal  of  96.8%. 

The  construction  of  the  sewerage  and  sewage-treatment 
system  was  under  the  jurisdiction  of  the  Board  of  Sew- 
erage, composed  of  Rear-Admiral  P.  H.  Cooper,  Chair- 
man ;  Eugene  S.  Burke,  Secretary ;  EiTiil  Hurtzig,  Treas- 
urer, and  Charles  D.  il.  Cole.  The  engineering  was  un- 
der the  direction  of  the  writer.  The  cost  of  the  disposal 
plant  complete  was  $94,889.  The  contractors  were  J.  D. 
and  H.  K.  Salmon,  of  Stanhope,  X.  J. 

The  plant  at  present  is  in  charge  of  Theodore  Den- 
man  and  under  the  direction  of  Sewer  Commissioner 
William  H.  Frapwell. 

Curves    for    Strena^^fia    aeadl    De^ 

flectioia  of  Very  ILong 

CoS^Bimiras 

The  approximate  integration  which  leads  to  Euler's 
formula  for  long  columns  is  well  known  to  be  in  error. 
The  .student  particularly  is  apt  to  feel  puzzled  by  the 
fact  that  this  formula  indicates  conditions  whiih  he 
knows  do  not  exist.  According  to  Euler's  formula,  a  long 
column  slightly  deflected  should  remain  deflected  and 
be  in  neutral  equilibrium,  and,  furthermore,  the  same  load 
should  hold  the  column  in  equilibrium  at  various  deflec- 
tions. It  is  a  matter  of  common  experience,  however,  that 
a  column  loaded  nearly  to  its  buckling  point  has  a  slight 
deflection  and  holds  that  deflection,  and  that  a  greater 
load  i.s  required  to  produce  a  greater  deflection.  This 
disagreement  of  fact  with  formula  often  leads  to  a  lack  of 
faith  in  the  Eider  fornuda. 

The  fact  is  that  the  P>uler  fornuda  Ity  no  means  repre- 
sents the  actual  behavior  of  a  long  column.  The  a|)prox- 
imation  made  in  deriving  the  formula  results  in  its  being 
wrong  for  all  deflections  except  very  minute  deflections 
from  the  original  straight  vertical  line  of  the  column. 

The  correct  equation  of  the  curve  assunujd  by  a  de- 
flecting column  has  long  been  known.  It  can  be  expressed 
only  in  terms  of  the  elliptic  integruls. 

The  related  true  column  formula  (which  for  zero 
deflection   reduces   to    Euler'.s   formula)    and   some   use- 


ful curves  derived  from  these  equations  have  been  worked 
out  by  Ernest  L.  Eobinson,  of  Xew  York.  Several  of  the 
curves  are  reproduced  herewith.  Where  long  rods  in 
compression,  or  springs  or  similar  structures  which  are 
true  long  columns,  have  to  be  dealt  with,  the  only  way 
in  which  computations  concerning  them  can  be  carried 
out  is  by  the  use  of  these  curves. 

The  differential  equation  of  the  long  column  is 

•radhis  of  cnrvattire  = 


Py 


Using  the  correct  mathematical   expression 
of  curvature,  and  integrating,  the  following 
is  deduced  connecting  original  length  with  load  and  de- 
flection : 


for   radius 
expression 


L-.r-; 


F(^.i) 


where 


'5  -=  deflection  at  middle  of  column; 


=  complete  F  elliptic  integral 


The  shapes  assumed  by  a  steel  rod  0.18  in.  in  diameter 
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Fig.  1.     A  Long  Column  under  Various  Buckling 
Loads  Up  to  Complete  Looping 

and  200  in.  long,  under  endwi.se  loads  which  range  up  to 
a  load  sufficient  to  bend  it  into  a  loop,  are  shown  in  Fig. 
1  herewith. 

Figs.  2A  and  2B  give  the  important  general  curves  of 
the  E  integral  and  F  integral,  which  are  applicable  in 
this  problem  as  well  as  in  others  involving  elliptical  in- 
tegrals. 

Some  of  the  derived  curves  for  coUuuns  are  given  in 
Figs.  3A,  3B  and  3C.  Fig.  3A  is  of  general  interest  be- 
cause its  curves  represent  directly  the  curves  which  would 
be  assutned  by  a  column  fixed  at  the  lower  end  and  free 
at  the  u|)per  end  ;  the  base  portion  of  the  column  here  cor- 
responds to  the  upper  horizontal  part  of  the  curve,  while 
the  lower  part  of  the  curve,  at  the  zero  point,  corresponds 
to  the  loaded  end  of  the  column.  Figs.  3H  and  3C  rep- 
resetd  other  cond)inations  of  the  various  values  that  may 
occur  in  the  solution  of  column  problems. 

Some  of  the  curves  for  a  special  problem,  or  rather  for 
a  column  of  particular  si/.e,  are  given  in  Figs.  lA,  41? 
and  !('  ami  in  Fig.  5.  The  curves  of  Fig.  4  are  some- 
what related  to  the  immediately  opposite  curves  of  Fig. 
:i,  with  diflVrences,  however,  due  to  the  dilferent  nature 
of  expression  of  the  coiinlinates.  The  curves  in  Fig.  5 
may  be  understood  a  little  better  if  it  is  noted  that  the 
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FIG.  5,  CHART  SHOWING  REUTION  BETWEEN  LOAD, 
TRUE   LENGTH,  AND  DEFLECTION  FOR  A  COLUMN 
FOR  WHICH   El  =  1520  IN.^-LB. 
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F1&.  3,  GRAPHIC   SOLUTION  OF  THE  RECTANGULAR  EQUATION  OF  THE_CURVE  ASSUMED  BY  A  DEFLECTING  COLUMN 
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Cuitviis  Fou  \'Aiiious  Factors  ix  the  Deflection  of  Veuy  Long  Columns 

These  can  be  applied  to  other  problems  than   columns) 


Figs.  2  to  5. 

(Plots  of  the  elliptic  integrals  E  and  P  are  included. 

is  constant)  increasing  values  of  the  length-ratio.  The 
column  represented  by  the.se  curves  would  be,  if  of  steel, 
a  circular  rod  alumt  0.18  in.  in  diameter,  or,  if  of  wood, 
a  stick  about  ^x^/l  in. 

'.K 

The  ClaHHiflcation  nnd   Indexinic  of  Technical   Liteiatwre   is 

proposed  by  an  a.ssociation  of  encrineerinK  societies.  .Vt  the 
Fobruary  meeting  of  the  New  York  Section  of  the  American 
Society  of  Mechanical  Engineers,  Edwin  J.  Prindle  read  a 
paper  outlining  a  system  for  classifying  and  digesting  the 
Information  in  the  Society's  published   "Tr;insactions."     Since 


nical  societies  for  the  purpose  of  forming  a  permanent  organ- 
ization for  preparing  a  standard  form  of  classification  for 
the  literature  of  applied  science  which  could  be  adopted  by 
the  societies  represented  at  the  meeting  and  others  that 
may  be  interested.  A  paper  was  read  by  W.  P.  Cutter,  the 
librarian  of  the  Engineering  Societies'  Library,  describing  the 
various  classifications  which  have  been  developed  for  technical 
literature.  He  said  that  no  existing  classification  is  complete 
enough  to  be  satisfactory  for  general  adoption  as  standard 
for  all  the  societies.  A  permanent  organization  was  affected 
by  electing  Kred  R.  Low  chairman  and  W.  P.  Cutter  secretary, 
who,  with  Prof.  Edgar  Marburg,  H.  W.  Peck  and  Prof.  Samuel 
Sheldon,   will   comprise   the   executive   committee. 
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By  T.  H.  Johnson* 

The  Sioux  City  methods  of  building  concrete  pave- 
ments have  been  characterized  as  a  radical  departure  from 
current  methods  and  as  a  violation  of  some  of  the  prime 
essentials  of  supposedly  good  practice;  yet  we  have  some 
of  the  best  concrete  pavements  to  be  found  anywhere. 
The  question  then  naturally  arises  whether  the  superior 
quality  of  the  Sioux  City  pavements  may  not  be  due  to 
this  same  violation  of  current  practice. 

It  is  the  purpose  of  the  writer  to  show  that  there  is  such 
a  relationship  and,  further,  that  Sioux  City  practice  is 
logical  and  consistent,  while  current  practice  elsewhere  is 
in  many  respects  just  the  opposite.  Moreover,  we  rather 
resent  the  accusation  that  we  have  departed  from  so-called 
standard  practice,  for  the  reason  that  we  were  building 
successful  concrete  pavements  by  our  present  method 
long  before  current  "standard  specifications"  were 
thought  of. 

The  use  of  concrete  for  street  pavements  develops  a  set 
of  requirements  entirely  different  from  those  of  any 
other  class  of  concrete  construction.  The  conditions 
under  which  the  concrete  is  mixed  and  placed  are  differ- 
ent.   The  nature  of  the  structure  itself  is  different.    The 


The  so-called  present  standard  practice  fails  to  properly 
take  account  of  these  differing  requirements. 

Sioux  City  Practice 

Briefly  stated,  the  Sioux  City  practice  is  to  lay  a  one- 
course  concrete  pavement  6  in.  thick,  on  a  well  prepared 
soil  foundation,  using  a  wet  mix  of  rather  lean  propor- 
tions— 1 :  21/^:  4.  All  available  means  are  u.*ed  to  secure 
the  greatest  possible  density.  Immediately  after  being 
placed  the  concrete  is  brought  to  the  proper  crown  and 
leveled  with  shovels  and  then  thoroughly  floated  with 
long-handled  wooden  floats  weighing  about  18  lb.  each. 

Following  this  floating,  a  dry  mixture,  one  part  cement 
and  one  part  fine  aggregate,  is  sprinkled  over  the  surface 
in  quantity  sufficient  to  absorb  all  surplus  water.  The 
pavement  is  then  floated  again  with  still  heavier  floats 
until  the  added  dry  mixture  is  thoroughly  wet  and  incor- 
porated with  the  surface  mortar,  leaving  the  surface  wet 
and  slushy.  This  entire  process  of  leveling,  floating, 
placing  the  dry  mixture  and  refloating  is  accomplished  in 
an  average  of  10  to  1-)  min.  after  the  placing  of  the  con- 
crete. A  third  and  final  floating  is  given  as  soon  as  suffi- 
cient set  has  taken  place  and  is  continued  as  long  as  the 
setting  will  permit. 

Xow  as  to  the  philosophy  of  this  practice:  Concrete  has 
some  very  peculiar  peculiarities.     For  proof,  if  any  is 
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Fig.  -i.     Final  Floatinc,  Showixg  Fikmness  of  Wet  Concukte  Sukkace 


less   in   .setting.      These   differenees   wei^h    against    two- 
course  concrete  pavements. 

The  pavement  slab  should  not  only  have  the  greatest 
possible  density,  but  the  density  should  be  uniform 
throughout  its  entire  depth.  Cracking  is  due  to  expan- 
sion and  contraction,  and  these  in  turn  are  due,  we  are 
told,  more  to  diti'erence  in  water  content  of  the  concrete 
than  to  the  differences  in  temperature. 

Fallacy  of  the  Two-Course  Coxchete  Pavement 

Take,  for  instance,  the  two-course  work  of  "current 
practice."  The  bottom  course  is  a  lean  mixture  and  is 
simply  leveled  with  a  strike  board  without  being  com- 
pacted. It  is  consequently  porous  and  absorptive.  The 
top  course,  usually  only  2  in.  thick,  is  a  rich  mixture,  and 
in  finishing  it  is  more  or  less  compacted.  Consequently,  it 
is  more  dense  and  less  absorptive  than  the  bottom  course. 

After  a  heavy  rain,  when  the  foundation  is  saturated, 
the  bottom  course  absorbs  water  and  expands,  while  the 
less  absorptive  top  course,  exposed  to  the  air  and  sunshine, 
dries  out  and  shrinks.     The  result  is  obvious. 

In  winter  the  voids  in  this  porous  pavement  fill  with 
water,  which  in  freezing  increases  its  volume  about  10%. 
The  bottom  course,  because  of  its  greater  water  content, 
expands  more  than  the  top  course,  tending  to  reverse  the 
crown  of  the  pavement.  The  traffic  then  results  in  longi- 
tudinal cracks.  That  is  why  these  cracks  develop  mostly 
during  the  winter.  As  the  warm  .«pring  weather  ap- 
proaches, these  conditions  are  reversed,  and  it  is  the  more 
rapid  expansion  of  the  top  course,  due  to  heat,  that  does 
things  to  the  pavement. 

Thus  a  two-course  concrete  pavement  as  usually  laid 
is  little  more  than  a  mass  of  inconsistencies — a  pavement 


creased  density  oi  the  pavement  slab.  The  addition  of  the 
dry  mixture,  at  which  most  engineers  balk,  is  really  one 
of  the  essential  fcalures  of  our  practice,  and  more  than 
any  other  one  thing  is  responsible  for  the  good  quality  of 
our  pavements.  Because  of  its  great  affinity  for  water, 
this  mixture  not  only  absorbs  the  moisture  on  the  surface, 
l)ut  withdraws  a  large  percentage  of  the  "free"  water 
from  the  ma.ss  beneath. 

To  mix  a  cubic  yard  of  ordinary  wet  concrete  requires 
about  4  cu.ft.  of  water,  and  it  is  estimated  that  half  of 
this  quantity  remains  in  the  concrete  as  "free"  water. 
This  2  cu.ft.  of  water,  if  left  to  escape  by  evaporation, 
would  leave  voids  amounting  to  71/2%  of  the  total  volume. 
Among  other  things,  these  voids  will  fill  with  water  and 
freeze  during  winter,  and  as  water  expands  in  freezing, 
the  harmful  effect  on  the  concrete  mass  is  obvious  and  the 
importance  of  density  apparent.  There  seems  to  be  sound 
reasoning  in  favor  of  waterproofing  concrete  pavements. 
If  it  cannot  be  done  in  any  other  way,  it  might  be  advis- 
able to  use  an  integral  waterproofing  compound. 

The  added  dry  mixture  withdraws  a  large  percentage 
of  this  free  water,  and  the  voids  left  are  closed  by  the  sub- 
.sequent  floating  with  the  heavy  floats.  This  rich  mixture 
also  counteracts  the  diluting  and  weakening  effect  of  the 
dust,  dirt  and  other  impurities  flushed  to  the  top  of  the 
pavement  and  puts  the  pavement  in  proper  condition  for 
finishing  much  sooner  than  would  otherwise  be  possible. 

EXPANSIOX  JOIN'TS 

In  the  Sioux  City  pavement,  transverse  joints  are 
placed  every  25  ft.  and  longitudinal  joints  along  the 
curbs.    The  Cary  "sandwich"  joint  is  used,  and  the  edges 
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(ii   the  concrete  are  tlioroughlv  "tooled"  wiih   a  jointer 
having  a  small  radius  and  short  sides. 

Ar.GREGATES 

The  coarse  aggregate  in  our  concrete  is  quartzite,  crusher 
run,  below  lYo-'m.,  with  stone  dust  removed.  The  fine 
aggregate  is  a  bank  sand,  well  graded  from  fine  to  coarse, 
slightly  deficient  in  the  coar^^er  particles  but  this  is  rem- 
edied by  the  crusher-run  rock.  The  curve  ot"  the  sieve 
analysis  of  the  fine  aggregate  is  an  average  between  the 
curves  for  fineness  and  coarseness  of  fine  aggregate 
adopted  by  the  Public  Service  Commission  New  York 
for  subway  construction  (sec  Exoin-kkrino  .n"i-ws,  Feb. 
II.  1915).' 

COXCLUSION.S 

Sioux  City  lias  .some  30  miles  of  concrete  pavement 
ranging  in  width  from  24  to  .52  ft.,  and  averaging  about 
30  ft.  This  type  of  pavement  is  laid  on  grades  up  to  16% 
and  with  crowns  up  to  14  in.,  and  yet  the.se  pavements  arc 
practif-allv  free  from  cracks.  Not  2%  of  the  25-ft.  sec- 
tions   into   which    the   pavements   are   cut    by    transverse 


joints  have  developed  cracks.  During  the  present  .season 
Sioux  City  will  lay  10  miles  of  concrete  street  pave- 
ment, and  probably  15  miles  of  16-ft.  wide  concrete  road 
ways. 

Cost  Data 

Contracts  awarded  so  far  this  season  have  ranged  in 
price  from  $1.02  to  $1.14  per  sq.yd.,  the  diilercnce  being 
due  to  the  varying  di.<tances  the  materials  arc  to  be  hauled 
from  the  delivery  tracks.  In  the  case  of  the  lower  price 
the  average  haul  is  about  two-thirds  of  a  mile,  and  in 
that  of  the  higher  about  fiA  miles. 

The  prices  of  materials  on  track  are : 

Crushed  rock,  $2.10  per  cu.yd. 

Sand,  $1  per  cu.yd. 

Cement.  $1.04  bbl. 
oint  material,  $0.04  per  sq.yd.  of  pavement. 

Grading  and  preparing  foundation,  $0.10  per  sq.yd.  of 
I'a\ement. 

The  labor  cost  for  mixing  and  placing  concrete  and  fin- 
ishing pavement  is  ai)out  $0.12  per  sq.yd. 


F.Y  Eai!I,  .v.  Mai;siiall* 
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>]  WOPSIS — Topixjraplilc  snn-ci/s  of  jDrcsl  lands 
for  (levelo[)in(j  lof/ffiiifj  oiivralions  are  a  rep)ienirnl 
of  timber  crui--iin().  Such  survey.^:  differ  from  oilier 
topographic  surveys  in  that  iheij  cover  densrhi 
irooded  areas,  must  be  cheaphj  done,  corer  lun/r 
areas  for  large-scale  maps  and  get  be  sufficiently 
accurate  to  lay  out  logging  railways  and  other 
works.  This  has  given  rise  to  a  special  branch  of 
surveying,  herewith  described. 

During  the  last  few  years  cuiitour  maps  have  been  made 
of  many  of  the  large  timber  holdings  of  the  I'acilic  .\orth- 
west.  Surveys  have  covered  areas  from  a  few  thousand  to 
over  fifty  thousand  acres.  These  maps  are  intended  for 
u.se  in  planning  logging  operations,  when  the  timi)cr  lands 
are  to  be  opened  up  I  y  a  .>*  stem  of  logging  railways  with 
donkey  engines  to  drag  the  logs  to  the  railway. 

The  maps  may  al.so  be  u.scd  for  immcd  ate  operations, 
or  to  aid  prospective  purchasers  in  the  \al nation  of  tim- 
ber, or  to  guitle  hobling  ((impanies  in  rutuic  purchases, 
as  they  often  find  it  necessary  to  develop  adjoining  lands 
by  railways  to  reach  llieir  own. 

In  using  the  maps  tiie  •  eneral  routes  of  pro|>oseil  r.iil- 
wavs  are  projected  on  them  and  the  geiu-ral  characlei'  of 
the  grades  and  alignment  is  determined.  In  <on junction 
with  estimates  of  the  amount  of  timber  on  the  various 
ftarts  of  the  tract  the  logging  engineer  compares  the  costs 
of  various  plans  of  logging  and  determines  the  cheaju'sl. 

In  fu-avy-growth  titnbcr  he  will  usually  find  it  best  to 
build  railways  close  together,  with  a  corresponding  short 
<loiikey  haul,  but  to  pick  up  scaltering  timber  or  to  reach 
a  part  of  the  tract  where  railroad  developtueiit  will  be 
umiHually  e.\|>ensive  he  may  deem  it  best  to  |)ut  in  several 
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donkey  engines  in  tandem,  each  to  haul  the  logs  in  its 
turn.  To  determine  the  best  methods  of  procedure  with- 
out a  contour  map  is  practically  impossible. 

General  Retpiirements. — The  contour  map  must  be 
of  such  a  degree  of  accuracy  that,  after  the  approximate 
position  of  all  railways  has  been  decided  upon,  it  is  per- 
fectly safe  to  go  ahead  and  locate  and  build  any  part  of 
the  system,  without  surveying  the  rest.  To  do  this  the 
general  topographic  features  must  be  shown  correctly,  but 
the  details  need  not  be  exact.  For  convenience,  scales  of 
s  or  U)  in.  to  the  mile  are  desirable,  and  the  contour  in- 
terval should  be  50  or  25  ft. 

SiiiVKY  Methods 

The  general  methods  have  been  to  run  a  base  system 
of  transit  lines  and  parallel  compass  lines,  with  eleva- 
tions by  direct  leveling,  aiul  to  fill  in  the  details  by  sketch- 
ing from  lines  run  with  a  hand  compass,  pacing  for  dis- 
tance and  using  an  aneroid  barometer  for  elevation. 
These  methods  have  liecu  used  because  triangulation  for 
a  ba.>*c  syst(Mn  and  stadia  and  planetable  methods  for  fill- 
ing' in  the  details  are  impracticable  in  the  dense  timber 
and  tliick  linisli  of  the  coa.st  country.  Many  surveys 
iiavc  licen  made  hy  pacing  and  aiuM'<iid  barometer  alone, 
lint  I  bey  are  loo  inaccurate  for  railroad  work. 

TiiANsiT  LiNK.s — In  an  ideal  system  tiie  transit  lines 
W(udd  be  run  entirely  around  the  tract  and  connected  by 
cross- traverses  about  three  miles  apart.  Trails  and  roads, 
however,  should  be  utilized  for  traverses  whert'ver  possible. 
If  the  tract  is  small,  containing  a  few  sipuire  miles  only, 
or  if  there  is  no  local  attraction,  transit  liiu's  are  unneces- 
.sary,  and  conijiass  lines  not  nu)re  than  half  a  mile  apart  in 
rough  country  and  one  mile  in  rolling  country  will  answer. 

In  a  rough,  timbered  country,  numy  ditlieultics  are  en- 
couiilered  in  running  transit  liiu-s.  In  the  first  place,  it 
is   necessary   to  make  about   .'in  set-ups  a    mile,   many  of 


lull.'    10.    IIM'. 


1-;  N  c  I  N  K  !■;  i;  i  \  <;    \  !•;  w  s 


(hi'iii  on  lii;;>,  iiiuIn  of  fallfii  trocx,  hiif)   |iltuch.  elf.,  ami  nml  U-t  llnni  IjiLc  tiiriiri  mI  ffiviii;,'  li(i<kHi|{lilH,  lli<Ti-l)y  rest- 
to  turn  aii>;lcs  at  in-aily  cvitv  one.     'I'liis  is  tine  i>n  nniifli  iii;;  a  IliinI  of  tin-  time.      If  (lie  luiisli   is  very  lliiik  llif 

iiiiintain  trails,  as  well  as  acmss  ruiiMtn.  tianMltiKin  imii  set   n|i  liacksi^^lits  ami  ii-l  tin;  tlirct-  cIkii 

'I'lMliffk  iiis  Ix-arinjjs  the  Iransitnian  siionlil  inak)' sdnic  lniisli.      A    iiiilr   is  a  ;,'iii»(l   day'x  wmk   for  such  a   parly 

iiitl    of   an    astroniunii-al    olist-rvalion    every    few    miles,  across  country,  ami  two  miles  on  mountain  trails. 

I':re<l   oli.s(<rvalions  on   tlic  sun  are.  of  course,  tlie  most  Lrvelinfj. — 'I'lie    transit    parly    is    followeil    hy    a    level 

practical.     Where  a  clear  \  iew  of  the  sun  can  he  had,  the  party,  which  lakes  elevations  on  all  huhs.    'I'liis  levelinj^  is 

.inliniiry  meiliol  .should  he  used  of  takin;;  the  mean  of  two  do 'c  carefully,  the  ro  I  I.eiii'j  reail  to  hundredths.     Lines 

!im'rvalion.< — one.  .say,  on  the  lower  left-hand  ed;,'^  of  the  l."i  or  'H)  mi.  lon;,'4ire  expected  to  dose  within  a  few  feet. 

,-un.  and  the  other  with  the  instrument   reversed,  on  the  Compass    Lines.-    .\fle,r    the    transit    lineK    have    heen 

upper  rii;ht-haiiil  edj.;es.     In  the  heavy  timher  this  is  often  <  lo.sed  parallel  compass  lines  an;  niii  at  ri;rht-aiigleH  to  the 

iniptMvsihle,  and  the  oliserxcr  must  take  whatever  edj^es  he  transit    lines,   usually  half  a  mile  apart.     Stakr^s  arc  set 

111  .see  through  the  folia^'c  and  correct   for  the  sun's  , semi-  on    these    lines    every    .'{lilt    ft.,    makiii;,'    Ui    to    the    milt. 


FiG.s.  1  TO  3.    Topographic  Surveys  of  Forkst  Lands  ix  OiiEOON 

(Fig.  1.  In  Clatsop  County,  Ore.;  site  of  a  present  80-ft.  Howe  truss    railway    britlKe.      Fig.    2.    Surveyors'    camp    in    Oregon 
woods;   photograph   'alien   in   the   rain.      Kifc.   -3.   Office   tent   of  forest  surveyors  in  Orefron   woods) 


dianietcr.  Often  it  is  necessary  to  make  a  special  set-iip 
in  a  patch  of  sunli<rht  in  sight  of  a  huh,  and  later  turn  an 
anirle  out  to  tlu-  oh.servation  poir.t.  Several  observations 
should  he  made,  as  a  check.  By  using  the  cosine  formula 
two  or  three  can  he  computed  nearly  a.s  fast  as  one. 

Chaining. — f)n  steep  ground  the  work  should  be  done 
by  slope  chaining  with  a  long  tape  direct  from  the  transit 
point.  If  the  distance  between  hubs  is  greater  than  the 
ta|>e  length  one  slope  distance  can  l;o  taken  forward  from 
the  transit  and  another  backward  when  the  transitman 
moves  ahead.  A  OiM'-ft.  tape  is  as  long  as  is  practicable, 
owing  to  the  difficulty  of  lifting  a  longer  one  clear  of  the 
brush.  Slope  chaining  is  more  accurate  and  much  faster 
than  level  chaining  and  does  away  with  the  need  of  a  rear 
chainman,  as  the  transitman  acts  as  such. 

The  Transi'.-Survcy  Party. — Where  there  is  much 
brush  a  five-man  transit  party  is  the  mcst  economical — a 
transitman.  a  head  chainman,  two  axmen  and  a  rear 
flagman.     It  is  often  a  good  plan  to  hire  three  axmen 


Tiiey  arc  numbered  from  1  to  Ki.  and  are  called  tallv 
■stakes. 

Tlie  .compa-ssnian  is  given  his  starting  point  from  the 
transit  traverse  in  such  a  way  tiiat  corresponding  tally- 
stake  liumliers  will  lie  directly  north  and  south  or  east 
and  west  of  each  other,  as  the  case  may  be.  It  is  desirable 
to  have  the  transit  lines  not  more  than  two  or  three  miles 
apart,  so  that  a  compass  line  will  not  be  run  too  far  with- 
out a  closing.     At  each  transit  line  a  new  start  is  made. 

Considerable  local  attraction  is  often  met  with  so  that 
compa.ss  lines  two  or  tiiree  miles  long  frequently  fail  to 
cIo.se  by  50  ft.  or  jo.  The  lines  are  drawn  on  the  map 
.straight  from  their  beginning  to  their  actual  ending 
point,  so  that  they  are  not  likely  to  be  off  at  any  one  point 
more  than  half  their  closing  error. 

An  ordinary  open-sight  compa.ss  i  to  6  in.  in  diameter, 
mounted  on  a  .Jacob's  staff,  is  u.sed.  Chaining  is  done 
with  a  long  tape  and  the  slopes  are  taken  by  the  com- 
passman  with  a  slope  clinometer.    He  is  furnished  with  a 
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slope  reduction  table,  as  he  must  redure  his  distances  in 
the  field. 

The  line  must  be  so  well  marked  by  blazing  trees  tiiat 
a  man  looking  for  it  will  not  cross  it  and  enough  luusli 
should  be  cut  to  make  way  for  the  level  jiarty. 

The  compass  party  should  tie  in  all  government  section 
and  quarter-section  corners  that  they  are  able  to  find  in 
a  reasonable  time.  Unless  the  brush  is  very  thick  a 
three-man  compass  party  is  sufficient.-  Anywhere  from  a 
mile  to  two  miles  of  line  can  be  run  in  a  day. 

Ijcveling  Compass  Lines. — In  leveling  over  tliese  lines, 
an  error  of  several  feet  in  a  mile  is  of  no  conse<|ucnce, 
as  the  elevations  are  to  be  used  only  to  set  aneroid 
barometers  from.  For  that  reason  a  very  small  level  with 
an  8-  or  10-in.  telescope  is  used,  and  the  rod  is  read  to 
tenths  only. 

As  most  of  the  work  is  on  very  stee])  hillsides,  a 
"shanghai"  stick  is  used.  The  rodman  cuts  a  piece  of 
cedar  about  6  ft.  long,  and  5  ft.  up  from  the  bottom  cuts 
a  shelf  for  the  rod  to  rest  on,  splitting  off  about  two- 
thirds  of  the  wood  from  there  up.  This  allows  the  rod 
and  "shanghai"  stick  to  lap  about  a  foot,  so  that  the  rod- 
man  by  holding  them  tightly  together  can  keep  the  rod 


out  within  -tn  ft.  in  a  half-mile  run.  Often  he  does  not, 
but  his  error,  whatever  it  is,  is  usually  regular.  Experi- 
ence and  care  are  the  main  requirements. 

In  looking  over  a  pocket  compass  held  in  the  hand, 
many  men  find  it  necessary  to  use  several  degrees  different 
variation  than  the  triie.  This  is  because  they  allow  their 
stronger  eye  to  have  more  effect  than  the  weaker;  in  other 
words,  if  their  right  eye  is  the  stronger  they  look  to  the 
left  and  vice  versa.  By  trial  they  find  out  how  many  de- 
grees this  is. 

In  pacing,  the  topographer  walks  through  the  woods 
in  a  natural  manner,  counting  his  steps.  By  experience 
he  knows  how  many  steps  he  ordinarily  takes  in  going  a 
tally,  or  330  ft.  This  may  be  115,  V^-f,  132  or  any  other 
number  thereabouts;  125  is  a  standard  among  timber 
cruisers.  In  going  up  or  down  steep  hills  he  must  learn 
what  allowance  to  make  for  the  longer  or  shorter  steps 
that  he  naturally  takes.  In  going  over  windfalls  or  very 
steep  or  rough  ground  he  can  guess  short  distances  closer 
than  he  can  pace  them.  Many  other  considerations  are 
learned  by  experience. 

Barometric  changes  of  over  40  ft.  in  a  half-mile  run  are 
uncommon  ;  oftener  tiian  not,  there  is  no  change  at  all. 
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Fig.  I.     Samim,k  ok  'rofociij.M'iiKR's  Notes;  Forest  Land  Surveys,  Oregon 


steady.  By  this  means  17-  or  IS-ft.  rod  readings  are  pos- 
sible. 

Often,  the  rodman  ciiinlis  ;i  hoc  iiiid  measures  down, 
or  measures  down  from  a  high  log,  thereby  getting  30-  or 
Ki-ft.  rod  readings.  Even  though  such  rough  work  as 
this  is  done,  lines  two  or  three  miles  long  with  a  total 
change  of  elevation  of  several  thousand  feet  are  rarely  otf 
more  than  3  or  4  ft.  Even  on  steep  ground  an  average 
of  a  mile  a  day  is  usually  made.  This  takes  from  100  to 
120  .set-ups. 

Taking  Topogra|>hy. — As  soon  as  the  com|)ass  lines 
and  levels  have  been  nni  and  i)latted  over  a  part  of  the 
tract,  the  work  of  faking  the  topography  is  started.  The 
topographer  starts  at  a  given  tally  stake  and  runs  toward 
another  half  a  mile  away.  Fie  runs  his  line  with  a  s(|uare- 
box  compass  held  in  his  hand,  paces  distances  and  obtains 
elevations  with  an  aneroid  barometer. 

At  the  tally  stake,  before  .'<tarting  out,  he  sets  his  barom- 
eter scale  to  correspond,  or,  if  his  elevatiou  scale  is  fixeil, 
he  notes  the  correction.  During  his  run  he  stops  at  least 
every  half  tally,  rearls  his  barometer,  nuirks  down  the  ele- 
vation, anil  sketches  tlu;  surrounding  (o|iography. 

The  topogra|)her  is  usually  expected  to  cover  a  strip 
r>60  or  330  ft.  wide,  and  tliercfon;  draws  the  contours  fnr 
330  or  165  ft.  on  each  side,  lie  also  sketches  in  creeks, 
trails,  burns,  open  places,  masses  of  rock,  cabins,  etc.  Al 
tiu'  end  (»f  the  run  he  ties  to  tlie  stake  (ip))osite  to  the  oiu' 
he  started  from,  stating  exactly  how  far  he  missed  it  for 
line  and  distance  and   the  error  of  closure  in  elevation. 

'i'lie  closing  errors  ari'  not  as  great  as  juiglit  be  espected. 
For  both  line  ami  distance  the  topugraplu'r  usiudly  comes 


At  times,  iiowever,  suilden  and  irregular  changes  of  a 
hundred  feet  or  more  occur  in  a  run,  usually  requiring 
that  it  be  made  again. 

Aneroid  barometers  3  in.  or  so  in  diameter  costing  $20 
to  $30  are  used.  Those  showing  4000  or  5000  ft.  are  usu- 
ally graduated  in  10-ft.  divisions,  those  showing  higher 
elevations  in  20-ft.  divisions.  Ordinarily,  on  the  Pacific 
Coast,  aneroids  cannot  be  used  at  a  higher  elevation  than 
within  1000  ft.  of  the  limit  shown.  This  is  due  to  the 
fact  that  manufacturers  usually  place  the  zero  of  their 
scale  in  feet  at  a  very  high  place  on  the  scale  of  inches, 
so  that  at  sea  level  tiie  normal  elevation  read  would  be 
about  10t)0  ft. 

The  topography  is  sketched  in  cross-section  books  or  on 
loose  cross-.section  paper  or,  if  it  is  raining,  on  celluloid 
pads.  The  sketches  are  turned  in  to  a  draftsman  just  as 
taken  in  the  field.  The  draftsnmn  adjusts  the  closing 
errors,  usually  marks  the  adjusted  elevations  on  the  map, 
interjiolates  for  the  contours,  and  draws  them  on  in  the 
same  general  shajjc  as  the  original. 

Failure  of  runs  side  by  side  to  fit  show  that  the  work  is 
inaccurate.  This  may  be  because  of  inability  to  see 
through  tlie  brush,  irregular  pacing  or  siulden  barometric 
cliangc.  Often  it  is  necessary  to  do  small  parts  of  the 
work  over.  It  is  customary  to  have  topographers  take 
alleriiiilc  runs,  so  as  to  b(>  a  check  on  each  other. 

Discussion  of  Survey  Methods. — The  custom  of  mak- 
ing runs  (!()()  ft.  or  330  ft.  apart  is  an  iidieritance  from 
limber  cruising,  from  which  coi\tour  maps  for  logging 
purposes  origiiutled.  For  mai\y  years  timber  cruisers  have 
accompanied  their  reports  by  sketches  of  the  topography, 
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ij  iiiiiin  (<r  liitr  vein's  Iimvc  iisnl  nii  iiikmiihI  lunoiiirtt'i', 
I. irking  iliiwtl  rl('\;illi>li.>  licir  iliul  lllrrc  illlii  ill  lil>t  <-\i-ll 
lU'inptiii;,'  In  ilr.iw   niiilum>. 

Ah  <i\vii)'i>hi|i  III  liiiilii'iril  ilistrii'ts  ot  tlii>  I'liritic  Coast 

-  pnii'luiilly  aiwavs  liy   Hi-acn-  siilidivisidiis,  ihc  (Jovorii- 

Hiit  surveys  lu-iii);  Uy  siMlions  a  mile  si|iiaie,  llie  limlter 

iiiiser  u:*'*'"*  llii<iiiv:li  llie  fmly  iiiuc,  twice,  (ir  ftiiir  limes. 

Iieiiiiiii;;  nil  llie  aceiiiacy  ilesireil.     'I'liis  makes  Ins  runs 

;'.»i».  riliii  III-  '.VM  It.  apart,     lie  usually  ;,'(ms  tlimiij^'li  Cdil 

I.  apart,  fnlaliiii;  ii|)  Ins  limlier  mi  e:i(  li    in-acrc  siilxlivi- 

-i.ni.  or  (ititi-ft.  S(Hiar«'.     The  lirst  coiiiiilete  coiitonr  maps 

were  iiunle  l>y  the  eniisers'  assistants,  (iillel  i umpassmeii. 

while  the  crni.se  was  lieimj  made.     .\s  melliods  improved 

and  the  eontoiir  work  was  doiu'  separately,  the  dislance 

Npart  for  iiiakin;;:  runs  and  many  other  of  llie  old  him!  no 

lonj;er  neeessary  inelhoils  were  still  retained. 

It  will  sii;j^est  itself  to  the  minds  of  many  reailer>  ihal 
it  would  he  more  eroiiomieal  to  run  lines  for  the  topoj;- 
raphers  to  work  from  up  ridj;es  and  streams,  instead  of 
pnrallel  and  half  a  mile  or  a  mile  apart.  I  r.  answei-  to 
tliis.  ill  llie  lirst  |>la(e  the  lines  are  run  as  descrilied  so 
as  to  keep  as  near  as  possihie  to  (Jovermiicnt  sei-tioii  lines, 
as  it  is  easier  then  hoth  to  liiid  the  eoriiors  and  to  fie  to 
them.  Tlie.se  eoriiers  are  needed  not  only  to  show  |)rop- 
erty  linos,  for  a  timher  eompany  rarely  ever  owns  the  whole 
area  eovered.  hut  to  place  properly  on  the  ni;ip  linihcr 
estimates  made  at  other  times.  (Special  men  should  he 
detailed  to  look  for  coriiers  lluit  the  comi»ass  parties  have 
not  found.)  In  the  .second  place  the  topographers  arc 
usually  men  trained  hy  timher  cruisers,  and  endless  con- 
fusion results  from  any  attempt  to  make  them  work  from 
irregular  lines. 

Ill  British  Colinnhia,  where  some  contour  work  has 
hoen  done,  irregular  metes  and  hounds  surveys,  often  con- 
taining several  thousand  acres,  may  he  encountered.  Here 
it  is  hest  to  run  around  the  tract,  so  as  to  find  its  corners, 
and  divide  it  up  in  any-  nianner  suitahlc  to  the  |)arti(nhir 
case. 

Maps. — After  the  tracings  have  heen  made  in  the  otiice. 
it  is  often  desirahle  to  make  a  map  on  a  reduced  .scale, 
.showing  the  main  features.  This  is  especially  needed  if 
the  tract  is  large,  so  as  to  get  it  all  on  one  map.  In  a 
iiumher  of  cases  relief  majis  have  heen  made  also,  hy  (  ui- 
ting  out  pieces  of  cardhoard  for  each  contour  and  nailing 
iheni  together.  Several  coats  of  paint  are  then  applied, 
and  the  creeks,  section  lines,  propo.sed  railways,  etc., 
I>aitited  on.  The  edges  of  the  cardhoard  show  the  contour 
lines. 

Notes  o\  Fiki.dwokk 

As  engineers  of  the  Northwest  work  in  all  kinds  of 
weather,  preparation  for  rain  is  as  important  as  any  other 
consideration.  Maps  are  carried  in  tin  tuhes,  which  not 
only  keep  them  dry  hut  also  clean.  Transits  and  levels 
should  he  used  that  do  not  fog  hadly  in  the  rain.  When 
an  instrument  does  fog,  the  instrument  man  .should  not 
hesitate  to  take  the  lenses  out  of  the  telescope  and  wipt; 
them  dry.  Compa.s.ses  may  he  made  rainproof  hy  sealing 
up  all  holes  with  heeswax,  or  even  with  candle  grease. 

In  the  rain,  notes  are  kept  on  pads  consisting  of  sheets 
of  celluloid  houiul  hetween  two  pieces  of  heavy  leather  hy 
a  rivet  at  one  cori.er  or  held  together  hy  metal  ring's  at  the 
top  or  sides.  Cpjlnloid  mav  he  ruled  with  a  sharp-pointed 
knife  in  any  manner  desired.  Pencil  marks  are  not  ohlit- 
erated  l.v   the   rain,  nor  is  the  celluloid   it.self  alTejted. 


\\  hen  the  notes  are  copied  or  the  topographv  drawn  on  llic 
map  the  celluloid  niiiN  l>c  clcaiicil  with  an  eraser  or  Willi 
scouring  soap. 

Most  of  this  work  is  iloiie  tar  fr<im  sftttlemciits  and  iic- 
yond  the  end  of  wagon  roiuls,  so  that  it  is  usually  ikmcs- 
sary  for  the  party  to  carry  in  on  their  hacks  llu-ir  comjth^te 
out  lit  — surveying  instruments,  camp  eipiipmcnl,  pro 
Msioiis,  liedding,  etc.  .\t  times  pack  horses  can  he  used, 
hut  there  are  usually  no  pack  trails  and  the  hriisli  is  too 
thick  for  loadeil  hor.ses.  Canvas  pack  sacks,  with  hroad 
leather  shoulder  straps  and  with  head  strajis,  arc  \\sc(\. 
'I'he  lightest  of  everything  is  taken,  such  as  wool  hlaiik(ds, 
silk.iline  tents  and  llys.  small  a.xes,  (-tc.  Crxikiiig  is  done 
in  tin  or  aliiininiim  hiickets,  and  hakiiig,  in  tin  reflectors. 
I'rovisioiis  are  cho.sen  that  will  give  the  most  strength  for 
I  he  least   weight. 

Coiicliisioiis.--  .Many  ihoiisaiids  of  acres  lia\c  hccn  con- 
toured in  llic  ni:iiiiicr  herein  descrihcd.  T'm  largest  tract 
so  far  was  nnc  nf  ."i.!,(i(l(i  acres  in  Douglas  an  I  Lane  Coun- 
ties, Oregon,  coiitnurcd  la>l  miiiiiiht  hy  I  lie  liiiinhermen's 
l"]ngineering  Co.,  ni'  rorlland.  Ore.  Tlie  work  was  for 
ilie  F?caih  Timher  Co.,  of  Muscatine,  Iowa.  Here  .50  mi. 
of  transit  lines  and  ahoiit  ISO  mi.  of  (•f)mf)ass  lines  were 
run  as  a  hase  system,  in  addition  to  which  a  railway  1  !  mi. 
long  was  located  to  reach  the  tract. 

The  work  has  jjractically  all  heen  done  hy  contract,  at 
a  price  of  'i'l  to  3.jc.  per  acre.  Mxceptional  pieces  of  Wf)rk 
have  cost  more  than  this,  tlio  highest  price  paid  having 
heen  ahout  HOc.  [ler  acre.  This  was  done  in  the  C(Eur 
d'Alene  Mountains,  Idaho,  in  the  deep  winter  snow  and 
IS  mi.  hack  from  settlements.  The  highest  cost  to  the 
I  (iiil  iihtiir  ill  llic  Columhia  l?iver  cf>untrv  has  heen  34c. 


lovace 


The  following  are  srmic  extracts  I'roni  the  remarks  of 
■■.\ii  Old  Surveyor"  licFore  the  Imliaiia  Kngineering 
Society : 

These  brief  remarks  are  designed  exclusively  for  beginners 
in  the  business,  belic".ing  a.~  I  do  that  r-l  ■  i-actitioner^.  ';now 
cnou:rh    to   take   care   of   themselves   or   to   quit   the   business: 

Be  very  car6ful  to  avoid  mistakes  at  all  times,  but  when 
you  make  a  mistake  (as  you  suicly  will)  own  it  like  a  man 
;  nd   hasten    to   make   all    proper   coirection. 

When  doing  field  work  in  the  presence  of  an  old  practi- 
tioner, be  calm,  cool  and  careful;  do  not  try  to  convince  him 
that  you  are  an  adept  by  flippantly  slinging  your  notes  down 
on  paper  without  any  clear  idea  of  w-hether  they  are  correct 
or  not.  This  might  serve  to  add  to  his  amusement  as  a 
spectator,  but  it  would  not  add  to  his  desire  to  employ  you 
as   an    assistant. 

Do  not  lear  that  he  will  think  you  slow  and  awkward;  he 
has  traveled  the  same  road  and  still  feels  the  need  of  diligent 
care  in  order  to  avoid  errors.  Be  diligent,  careful,  slow  and 
sure,  and  you  will  get  there  by  and  by. 

When  in  timber,  or  in  the  absence  of  a  fence  for  a  guide, 
be  careful  to  unclamp  your  needle  before  taking  your  bearings. 

Do  not  hastily  condemn  your  instrument  on  a  cloudy  day 
becau."^e  it  does  not  point — as  you  think — ^north.  You  are 
more  likely   to  rret  bewildered   than   your   instrument. 

Be  su:c  to  have  a  flagman  50  lb.  heavier  than  yourself. 
If  the   ice  bears  him,  you  can  safely  venture. 

If  in  summer  you  And  a  swamp  beyond  your  depth,  face 
about  and  wade  back.  That  would  be  prudence,  and  not 
cowardice. 

If  you  mire  in  quicksand,  or  any  other  treacherous  sub- 
stance, and  find  it  utterly  impossible  to  extricate  yourself, 
call  for  help.  Almost  any  patriotic  citizen  is  willing,  under 
such  circumstances,  to  assist  the  profession  by  giving  science 
ii  boost. 

When  you  are  given  great  credit  for  accidentally  striking 
a  corn'ji,  pocket  it  (the  credit,  not  the  corner),  for  you  will 
surely  get  cen.'-ure  for  missing  one  when  you  are  not  in  the 
least  to  blame. 
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^.l".VO/'.^/^ — .1  hruk  iriilrr-irorl.s  liiinirl  Sl/o  //. 
in  external  diameter  driven  tliroufjh  liardpan  ami 
silt  in  the  bottom  of  Chelsea  Creek,  Bo.tton  Har- 
bor, by  ii.se  of  compressed  air.  Construction  plant 
and  methods  are  described.  A  .',2-in.  cast-iron 
ivater  main  wa.s-  laid  through  the  tunnel  and  the 
.space  between  the  tunnel  lining  and  the  pipe  was 
piled  n-ifh  concrete.  A  method  of  quickly  remov- 
ing the  old  mains  from  the  bed  of  the  creek-  is  de- 
ftcrihed. 

A  wiitor-pijio  tunnel  Avas  recently  built  hv  tlie   Metro- 
politan Water  and  Sewerage  Board  to  replace  two  21-in. 


The  ( liaimel  at  this  place  is  about  400  ft.  wide,  but  the 
distance  from  shore  to  shore  at  high  water  is  about  1400 
It.  The  old  pipes  were  supported  from  both  shores  to  the 
channel  on  pile  foundations,  and  imder  the  channel  were 
laid  with  flexible  joints.  The  cover  over  the  portion  under 
the  channel  was  from  3  to  8  ft.  Both  of  these  pipe  lines 
were  in  good  condition,  but  were  replaced  by  the  tunnel 
on  account  of  proposed  dredging  operations,  which  neces- 
sitated their  removal. 

(leneral  Features. — The  new  tunnel  was  built  in  com- 
pressed air.  It  is  523  ft.  long  between  shafts,  with  its 
axis  about  43. .5  ft.  below  mean  low  water.  The  least 
I  over  over  the  tunnel  during  construction  was  15  ft.  One 
shaft  is  located  \\h  ft.  from  the  Chelsea  shore,  and  the 


Fn).   1.     CiiEi-sKA  Creek  Water-Main  Tunnel,  Boston',  Mass.;   Placing  Are  Lock  on  Ckelse^v  Siiafp. 

Fid.   2.       (UlM'HU   ClUiNKIt).       FlLLlNO    CoNCKKTE   AROUND    I2-I\.  ('AST-htON    MaIN";  CiIELSEA   CrEEK  TuNNEL 

submerged  pipe  lines  I'onniiig  ptiil  of  the  low-service  wa-  other  about  100  ft.  from  tlie  Kast  Boston  sliore,  both  being 

ter-su|iply  of  lOnst  IJostou.    These  pipe  liiu's,  oik;  of  wiiich  al  about  low-water  line. 

was  laid   in    JHTO  by   the    IJoston   Water-Works  and   the  The  tunnel  is  of  circular  cross-section,  8  ft.  G  in.  in 

other  by  the  Metropolitan  Water-Works  in   1!)(M),  crossed  (.xternal  diameter,  i'oiu[)osed  of  an  outer  shell  of  briek- 

frotn  Chelsea  to  lOast  Moston  under  Chelsea  Crtrk.  a  luivi-  ^^.j.ri^  g  i„_  i\^^^.\^^  containing  a  42-in.  cast-iron  pipe  laid 

gable  arm  of  Boston   llarl)or.  ^.j^l,  it>^  ^^i^  ,ii,oi,t  5  j,,.  i,t.l„w  that  of  the  shell ;  the  space 

•r(ir^.Lr,  iiyrii.'.  roriiriHiiiit-,  Kmkiiiimt.  itooiii  r, ij,  ,,:i  stiito  between   the  pipe  and   tlie  brickwork   is   tilled  solid  with 

.St..    I'.OMlfiri,   M:iHn,    fonnrily    with   Itir    Mi'tropuUtun    Water  uud  ,  in  f  r     1      .»i/       1         rni  • 

aewcniKc  Hoiiiti.  coucrctc   mixed    in    the    proportions  01    l:^i/>:i.      lliis 
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form  i>f  luMiu'l  is  similar  in  i;''"<Miil  ili'>ij;n  (k  mii'  Imilt 
by  till'  boiinl  in  liUO  nliont  lialf  a  mile  rarllirr  up  on  tin' 
cnH'k. 

Tiu'  slinfts  arr  of  Ww  same  si/c  as  (lie  (miiu'l,  hut  \\v\v 
constnutt'd  of  \'i-'\i\.  hrirkwoik  instcail  of  H-iu.  The  casl- 
iron  pipo  is  rxlra  licavv,  hciu^  i.S  in.  thick,  uuulc  with  tin- 
spigot    iMitIs    turiu'd    smooth,    ami    haviii;;    special    lead 


Iho  ChclHon  Hido,  a  mixture  of  softtrr  materials  in  the  mid- 
dle, and  near  the  Kast  Moston  side  a  deep  deposit  uf  line 
silty  sand  with  pockets  of  /gravel.  This  /,Mavel  caustMl  no 
sjiecial  dillicully  in  construction  heyond  the  ordinary  de- 
lays incidental  to  c ompressecl-air  work  in  this  kind  of 
material. 

( 'oust  riicl  inn    l'lant.--'IMie  plant    for   use  diirin;j  coin- 


jinwvi's.     In  layini:.  a  '/L'-'"-  space  was  left   hetween  the      juessed-air  operations  was  s(!t  up  on  the  (.'lielsea  side  of  tin 
end  of  the  spip)ts  and  the  scat  of  the  hells,  to  pni\ide  for      creek.    The  entire  work  wu.s  executed  from  this  side,  witii 


Flo.   ;>.       CllKLSKA    CkKKK    W  ATEl;- M  a  I  N     I  INNKl.,    l;o>idN,    Ma.SS 

Placing  Steel-Ixcased  Section  of  Kast  Boston  Shaft 


Fig.   t.     Pulling  up  Old  Water  Main 
Ki!OM   Bed  of  Chelsea  Cheek 


an  inside  lead-wool  joint  iu  addition  to  the  outside  joint, 
which  was  made  of  cast  lead  in  the  usual  manner. 

On  the  Chelsea  side  a  3()-in.  oast-iron  pipe,  laid  on  a 
pile  foundation,  connects  the  shaft  with  the  shore,  and 
on  the  East  Boston  side  the  old  24-in.  pipes  are  still  in  use 
to  within  To  ft.  of  the  shaft,  -where  they  are  replaced  l)y  a 
3G-in.  pipe  laid  on  a  pile  trestle. 

Nature  of  Creek  Bed. — Tlie  materials  underlying  tlie 
creek  bed  were  found  l)y  wasli  borings  to  he  a  hardpan  on 


the  exception  of  tlio  work  on  tlu'  East  Bo.ston  shaft.  A 
temjiorary  trestle  built  from  the  siiore  to  tlie  shaft  was 
used  to  carry  necessary  piping  and  transport  material. 

Tilt!  compressor  plant  consisted  of  two  boilers,  one  of 
90  and  one  of  75  hp.,  connected  to  two  IngersoU-Eand 
compressors  of  a  combined  capacity  of  1400  cu.ft.  of  free 
air  per  min.,  comjiressed  to  40  lb.  Tiiis  gave  ample  re.serve 
cajiacity,  the  ordiiuiry  i(iii>uiiiptioii  varying  from  300  to 
600  cu.ft.  per  min.     The   ni;i\iiiium  consumption   for  a 


Ik..  :..     LwiNti  'M-Js.  Co.vnecting  Main;  Chelsea  Cheek  Tunnel,  Boston.  Mass. 
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short  space  of  time  was  1120  cii.ft.  per 
mill.,  while  the  heading  was  in  gravel. 

The  compressed  air  was  cooled  and 
cleaned  by  bubbling  up  through  4  ft. 
of  fresh  water  in  a  vertical  receiver. 
This  MV'ater  was  changed  frequently 
while  the  air  consumption  was  low,  and 
was  allowed  to  run  toutinually  through 
the  receiver  when  the  volume  of  air  re- 
quired it. 

The  air  was  delivered  to  the  shaft 
through  a  (>-in.  pipe,  the  distance  from 
the  receiver  to  the  shaft  being  about 
i;5  ft.  For  about  150  ft.  of  this  dis- 
tance the  supply  pipe  was  carried  as 
low  as  possible  on  the  working  trestle, 
allowing  the  water  to  cover  it  for  the 
greater  part  of  each  tide.  This  tended 
to  keep  the  air  supoly  cool;  the  tem- 
perature in  the  heading  varied  but 
slightly  from  65°  F.  during  the  entire 
period  of  work. 

The  air  pressure  varied  from  18  to 
261A  lb.  per  sq.in.,  being  regulated  by 
tlie  engineer  at  the  compressors,  ac- 
cording to  the  tide  level  as  shown  on  a 
float  gage  in  the  engine  room.  To 
measure  air  pressure,  a  mercurj'  col- 
umn was  set  up  in  the  engine  room  and 
connected  direct  with  the  tunnel.  A  re- 
cording pressure  gage  was  also  used  to 
keep  a  continuous  record  of  air  pres- 
sure and  show  any  variation  from  the 
required  pressure. 

A  small  dynamo  was  used  for  light- 
ing the  tunnel,  having  an  auxiliary 
connection  to  the  street  wires  for  use 
in  case  of  accident  to  the  plant. 
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A  tclfplidiii'  loiiiH'itioii  was  iiiiiiiitaiiKMl  IhIwicii  llir 
lliiiiu'l  lu'«iliii>;  and  tin- en;,'!!!!'  room,  top'llicr  willi  an  rli-t- 
trif  signal  Ih'II  for  warning;  thr  cii^'iiii'i'r  liffoic  llie  lock 
was  lilli'il.  to  pri'Vi'iit  a  ilmp  in  prcssniT  at  tlif  lu'inliii;; 
IIS  \\w  uir  was  let   into  tlic  loi  k. 

Const  nut  ion  Motluuls.-- Pif|mratorv  to  Hinkiiig  tin- 
Hliaft,  linular  pili*  jfuanls  wiTi-  roust nutt'd  at  the  loca- 
tion of  cncli  slnifl,  of  the  proper  si/.i'  to  allow  tlic  shaft 
caissons  to  he  sunk  inside  of  them.  The  one  at  the  Kast 
Boston  side  was  huilt  very  stron;;ly  of  \'i  heavy  oak  ])iles 
fnmied  with  loiii,'-lenf  yellow-|)ine  lumher.  This  serves 
as  a  permanent  protection  to  the  shaft,  its  location  ren- 
dering it  somewhat  exposed  to  shipping'. 

The  jruard  at  the  Chelsea  shaft  was  of  lifjliter  const  ruc- 
tion, beinji  used  merely  us  a  convenience  in  handling  the 
shaft  caisson.  Wiien  completed  this  shaft  was  surrounded 
hv  an  eartli  till  liehind  a  wooden  Imlkhead  aiiniil    IV   It. 
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ill  front  of  tlie  siiaft.  Workiui;-  plattorms  on  piles  were 
built  around  the  shaft  guards  to  support  locker  rooms 
and  hoisting  engines  and  to  store  materials. 

The  upper  2T  ft.  of  the  shafts  consist  of  .steel  cylinders 
8  ft.  T  in.  in  diameter  of  V^''"-  pl«te,  lined  with  8  in.  of 
l)rick.  These  cylinders  were  built  in  sections  6  and  9  ft. 
in  length.  The  sections  were  set  up  and  bolted  together 
on  a  nearby  wharf  and  lined  with  brick.  The  top  section 
of  each  shaft  was  left  unlined  and  was  not  bolted  to  the 
other  .sections  until  they  were  placed  in  the  .shaft  guards. 

When  ready  to  be  ])laced.  the  East  Boston  cylinder  was 
21  ft.  long  and  weighed  29  tons,  and  the  Chelsea  cylin- 
der was  18  ft.  long  and  weighed  24  tons.  The  cylinders 
were  brought  to  the  work  and  jdaced  in  the  shaft  guards 
by  a  large  lighter,  and  the  top  section  was  bolted  on.  The 
East  Boston  cylinder  was  left  as  placed  by  the  lighter  un- 
til the  tunnel  heading  reached  it. 

A  steel  diaphragm  and  cylindrical  air  look  were  bolted 
on  top  of  the  Chelsea  caisson,  air  pressure  was  turned  on 
June  2G,  1914,  and  the  caisson  was  sunk  without  addition- 
al weight  until  the  top  was  at  the  established  grade,  about 
4.5  ft.  above  mean  high  water.  The  air  lock  used  was  (J 
ft.  in  diameter,  with  a  circular  trap  door  in  the  bottom 
and  a  rolling  door  iu  the  side.  Five  buckets  of  14  cu.vd. 
<  apacity  could  be  accommodated  iu  the  lock  at  one  time. 


When  the  r\liiiilcr  had  been  >unk  to  gradi'.  excavation 
and  lining  of  ihc  shaft  were  continued  below  it  in  Hucce«- 
Kive  sections  of  .'»  ft.  each.  The  sections  were  built  by 
excavating  T)  it.  below  the  preceding  seition,  hatiging  12 
steel  rods  with  hooked  ends  to  correspomling  rods  bricked 
into  the  preceding  seition,  and  bricking  iifiward  from  the 
bolloni  of  llu!  cxiavution  to  the  next  section  of  brickwork 
•  liiove.  These  hanging-rods,  the  first  set  of  which  was 
bolted  to  the  bottom  of  the  steel  cylinder,  were  designed 
not  so  much  to  su|>port  the  brickwork  as  to  anchor  the 
steel  cylinder  ami  prevent  it  from  being  forced  upward  by 
the  air  pressure  on  the  dia])hragm  as  the  depth  of  excava- 
tion increased. 

.\  fresh-wat(;r  spring  encounlered  in  I  he  shaft,  under  a 
liighcr  pressure  than  the  tidewater,  made  it  necessary  to 
raise  the  air  pressure  above  that  n<jrmally  required  for  the 
;iepth,  and  the  steel  cylinder  had  to  be  loaded  to  prevent 
its  rising. 

When  the  bottom  of  the  shaft  was  reached,  the  tunnel 
beading  was  turned  and  carried  in  for  45  ft.  An  air  lock 
was  then  installed  in  the  tunnel  about  15  ft.  from  the 
shaft.  Two  steel  diaphragms  and  doors  were  .set  in  brick 
bulkheads  12  ft.  apart,  bonded  into  the  tunnel  walls. 

These  lock  heads  had  been  hung  in  the  shaft  previous  to 
the  placing  of  the  .shaft  locks.  They  could  thus  be  in- 
stalled and  the  necessary  piping  placed  through  them 
without  removing  air  pressure  from  the  shaft. 

Dilliculty  was  found  in  making  the  shaft  water-tight 
when  the  air  pressure  was  removed  from  it,  due  to  the 
straining  caused  by  the  excess  pressure  in  handling 
the  spring  water,  and  before  proceeding  further  with  the 
tunnel  excavation  the  shaft  was  lined  with  a  single  thick- 
ness of  brick  laid  1  in.  from  the  wall  of  the  shaft,  the 
space  between  being  filled  with  rich  grout.  This  made  a 
dry  shaft  and  no  further  trouble  was  experienced.  Air 
pressure  was  then  removed  from  the  shaft,  work  being 
carried  on  through  the  open  shaft  and  tunnel  lock. 

Tunneling  was  done  by  the  roof-])late  method,  as  com- 
monly used  in  small-bore  tunnels.  By  this  method,  ex- 
cavation was  carried  forward  witiiout  the  use  of  a  shield, 
|)rotection  ])eing  obtained  by  supporting  the  roof  and 
ui»])er  portion  of  the  heading  with  a  continuous  lining 
built  lip  of  faliricated  flanged  steel  ])lates  (Fig.  7)  bolted 
together  to  form  a  partly  cylindrical  shell  with  a  radius 
slightly  larger  than  the  outside  of  the  completed  brick 
lining.  This  steel  shell  was  left  in  ])lace,  the  brick  lining 
being  built  inside  of  it. 

The  ])lates  u.sed  were  of  %-in.  steel,  3  ft.  long  and  1  ft. 
wide,  curved  on  a  radius  of  4.5  ft.,  with  flanges  of  l%x 
l'/4-^Vi"'"-  angles  on  all  four  edges.  The  plates  were 
joined  by  bolting  the  flanges  together  with  %-in.  bolts, 
jjlates  in  alternate  rings  being  .set  staggered. 

The  heading  was  advanced  by  excavating  around  the 
up])er  ])ortion  of  the  circumference  to  a  distance  of  1  ft. 
ahead  of  the  steel-plate  lining  already  in  place,  or  just 
enough  to  bolt  on  an  additional  ring  of  plates.  The  breast 
or  face  of  the  heading  was  then  cut  down  as  far  as  the 
forward  edge  of  the  new  ring  and  the  process  repeated. 
At  every  third  or  fourth  ring,  jacks  were  set  up  vertically 
on  both  sides  of  the  heading  to  support  the  roof  plates 
and  the  ground  above  them  (Fig.  S). 

The  portion  of  the  circumference  of  the  heading  pro- 
tected by  the  steel-plate  lining  de])ended  on  the  nature  of 
the  ground.  In  hardpan,  only  6  ft.  of  the  upper  circmn- 
ference  was  lined,  two  plates,  or  one  plate  and  two  half- 
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sized  plates,  being  used  alternately  in  each  ring.  Tii  soft 
ground  or  gravel  more  plates  were  used  in  each  ring,  the 
lining  sometimes  being  carried  down  on  the  sides  below 
the  axis  of  the  tunnel.  In  porous  soil  it  was  necessary  to 
plaster  the  ground  back  of  each  plate  with  clay  before  set- 
ting it,  and  also  to  keep  the  joints  between  the  plates  well 
plastered  after  they  were  bolted  together.  At  these  time.- 
the  breast  was  also  kept  plastered  and  protected  with  pol- 
ing boards  in  the  interval  between  placing  each  successive 
ring  of  plates. 

In  general,  when  the  heading  had  advanced  14  ft.  be- 
yond the  completed  brickwork  the  heading  was  trimmed 
out  on  the  sides  and  bottom  to  the  proper  size,  a  4-ft. 
bench  being  left  in  tlie  breast.  AMien  ready  for  brick 
lining  a  .semicircular  profile  was  set  against  the  bench  to 
line  and  grade  and  the  invert  laid  to  the  springing  line. 
Steel-arch  ribs  and  wooden  lagging  were  then  placed,  and 
the  arch  turned,  the  hriikwork  being  l)uilt  out  .solid 
against  the  plates. 

The  average  speed  of  excavation  and  lining  was  48  ft. 
per  week,  with  a  ina.ximum  of  54  ft.  in  hard  ground  and 


msfye 


Excova+ion       in  '"''  ' 

Heading,    Showing    Roof  PIcrfes 


Headings  ^immec/ 
ou^  ready  for  brick/^ 
Jininq  ane/  brick   //' 
worff  s-fcrfec:/    '  j{\. 
in  inyer^ 


Jacks  moyed  io  fhis 
pcsiHon  when  requ/ret^ 


Wood. 
"•         La^grinai 

Jack'-  - 
removed. 

whenp/crfeA 
are  he/d  ■  \ 
by  arch  ^■ 


'ati£f^- 


Brick  Inverf 

Complete 

Feady  -for  Arch 


Arch  Par+ly 
Turned 


Fio.  8.     Tln.nkl  Co.N'iTKUCTio.v  .Mktiidos;  Mktkopoi.i- 
TAN  Water- Works,  Bosto.v,  Mass. 

an  average  of  27  ft.  in  gravel.  Tiif  average  force  was  Hi 
men  per  shift,  in(lu<ling  plant  engineers.  Three  shifts 
were  employed,  the  work  under  compre.s.sed  air  being 
continuous  from    tart  to  tlnish. 

Till'  brick  lining  was  ijointcd  and  i)histcrcti  with  I  :  I 
mortar  as  .soon  as  the  arch  ribs  were  removed,  and  washed 
with  iii-at  cement  grout.  <  I  rout  was  i>umped  by  hantl 
at  fre(|uent  inti-rvals  In  fill  the  voids  above  the  plates. 

P.cforc  the  hctnling  reached  the  East  Boston  shaft  two 
21/0  in.  |)ipes  were  driven  fmm  the  Kast  Boston  working 
platfi)rni,  on  the  center-line,  In  tunnel  grade.  When  found 
in  the  heading  they  were  bricked  into  the  arch  and  cul 
oir  tlusli  with  the  inside  of  the  brickwork.     One  was  u.sed 


to  convey  air  pressure  from  the  tunnel  for  the  sinking  of 
the  East  Boston  shaft,  and  wires  were  strung  in  the 
other  for  lighting  purposes. 

The  tunnel  was  carried  to  within  a  foot  or  two  of  the 
shaft  before  the  sinking  of  the  shaft  was  begun.  The  tun- 
nel heading  was  bulklieaded  with  a  light  brick  bulkhead 
and  the  shaft  sunk.  While  work  was  being  done  on  the 
shaft  the  tumiel  was  stripped  of  rails  and  ties,  thoroughly 
cleaned,  the  invert  plastered,  and  the  rails  relaid  for  use 
in  pipe  laying. 

The  only  blowout  occurred  in  the  East  Boston  shaft. 
The  first  section  of  brickwork  below  the  steel  cylinder  was 
partly  blown  out,  due  to  lack  of  bearing  power  in  the  soft 
silty  soil  surrounding  it,  the  brickwork  not  having  suffi- 
cient tensile  strength  to  resist  internal  air  pres.sure.  The 
entire  .>;ecti()n  was  damaged,  and  it  was  necessary  to  rein- 
force it  with  an  interior  band  of  steel  plates,  backed  with 
grout  for  a  distance  of  6  ft.  below  the  steel  cylinder. 

The  shaft  and  tunnel  were  connected  and  air  pres-sure 
was  lowered  to  about  10  lb.  to  di.^cover  leaks,  which  were 
marked,  and  calked  with  lead  wool.  Pressure  Avas  entire- 
ly removed  on  Nov.  18,  1914,  and  pipe  laying  connnenced. 

Pipe  Laying. — Pipe  laying  in  the  East  Boston  shaft 
was  done  by  lighter  and  completed  before  concrete  was 
I)laced.  The  remainder  of  tho  pipe  laying  was  done  from 
the  Chelsea  shaft,  concrete  being  placed  after  each  pipe 
was  laid.  A  stiff-leg  derrick  handled  the  pipes  at  the- 
Chelsea  shaft,  lowering  them  on  to  a  truck  at  the  bottom 
of  the  shaft.  The  pipes  weighed  about  5  tons  to  the  length, 
but  were  easily  rolled  to  place  in  the  tunnel  by  man  power, 
the  track  being  laid  carefully  to  line  and  grade. 

xVrriving  at  their  destination,  the  sections  of  pipes  were 
jacked  into  place  and  blocked  temporarily  at  the  bell  end. 
The  outside  lead  joints  were  poured  and  calked  in  the  us- 
ual manner,  lead  being  melted  in  a  gasoline  lead  furnace. 
Calking  was  done  both  by  hand  and  by  air  hammer,  as 
convenient,  compressed  air  being  obtained  from  an  elec- 
trically driven  com]>ressor  at  the  top  of  the  shaft. 

Concrete  was  hand-mi.xed  at  the  top  of  the  shaft,  low- 
ered in  small  ears  and  turned  over  on  a  mixing  board  in 
the  tunnel  before  being  placed.  Sand-bag  bulkheads 
were  ])lace(l  back  of  the  temporary  blocking  at  the  bell 
end  of  the  l)ipe,  and  the  concrete  was  shoveled  and 
rammed  around  the  i)ipe  and  packed  solid  in  the  roof. 
The  bulkheads  and  blocking  were  removed  from  each 
seition  when  the  next  section  was  ready  to  be  filled,  the 
coiu'rete  having  sufficient  set  to  hold  the  pipe  firmly. 

Pipe  laying  and  concreting  progressed  at  an  average 
of  K)..')  ft.  per  day,  three  shifts  of  about  12  men  being 
employed. 

Inside  calking  was  kept  about  10  days  behind  pipe  lay- 
ing to  allow  the  pipes  to  assume  an  even  teiuiierature. 
Tight  joints  were  obtained  by  this  method  of  inside  calk- 
ing. Manhole  branches  at  the  tops  of  the  .shafts  allow 
the  tunnel  to  be  pumped  out  at  any  time  and  joints  re- 
calked  from  the  inside  if  necessary. 

i'i|M'  Connections  with  Tunnel. — Connections  to  the 
tnniicl  were  nuide  by  cutting  holes  in  the  steel  cylinder 
near  the  top  by  the  o.xyaeetylene  llaiue  process.  An  in- 
teresting feature  in  regard  to  this  eut'ing  was  the  short 
lime  re«|uired,  a  hole  4  ft.  in  diameter  in  the  y»-\\\.  .steel 
l)hile  l)eiiig  c  lit  in  10  min.  .\s  these  openings  were  belmv 
high-tide  level,  il  was  neces.sary  to  bulkhead  (he  completed 
]iipe  at  the  top  of  the  shafts  until  pipe  connections  were 
made,  to  prevent  lilling  the  tunnel  with  salt  wider. 
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W'litcr  was  tunicil  Ihrniii^'li  llic  t'(iiii|ili'|i'il  tuniirl  mi  .Inn. 
I'.l.   l!M."i. 

KiMoVAi-  OK  (>i.i>  I'li'K  l,i\i:s  -'I'lii'  iilmiidiini'il  siili- 
nii'rp'il'pilH'  lines,  diic  nl'  wliicli  was  krpf  in  scrvicr  until 
till"  tuniifl  was  in  (i|H>rati()n,  vvfit'  ifiiuivnl  fnmi  llic  crcfk 
bv  li^jlitor.  A  (liver  exeavuted  arniiiul  llie  |ii|ie  with  a 
water  jet  and  suction  Imse  and  attailied  a  sliiiLT.  I''ri>ni 
one  tti  seven  pipes  were  renidved  at  each  lift.  The  liuditer 
pulled  until  a  joint  parted,  the  freed  se4  linn  was  lil'lcd  on 
deck  and  the  process  rejii'ated. 

Some  troulile  was  experienced  in  limlinj.'  the  hrokeii  end 
(if  the  pipe  line  after  each  lift,  the  pipe  Iteinu  I'Uried  from 
:;  to  S  ft.  in  the  sill.  This  trouhic  was  ]iiirtly  remedied 
nu  the  second  line  of  pipe  removed  hv  threading,'  a  li.i;ht 


water  liroke  hm-v  the  dam.  wa-liin;.'  out  a  lar^^n  Kfction 
altoul  midway  lielween  hanks. 

Nothing'  wtiff  done  with  the  dam  until  the  H|)ri(if^  of 
lll|  I,  when  the  (lull  decided  to  relill  the  washed-out  hcc- 
tion  with  earth,  slope  hoth  faces  of  the  dam,  and  ^iv(;  iUvna 
fines  and  the  top  a  l-in.  coat,  of  concrete  reinforci-d  with 
woveii-wire  fencin;,'.  This  was  coiisiderefl  sunici(.'nt  to 
make  the  whole  dam  a  sjiillway  for  all  Hood  walerH.  Tho 
ordinary  How  of  water  was  taken  care  of  tlirou>^li  a  few 
small  drain  tile  which  emptied  into  an  old  race  uluiig 
the  north  side  of  the  dam. 

The  earth  (ill  was  made  hy  t(!ams  and  scrafxjrs,  no  at- 
tempt heinff  made  to  compact  the  earth  other  than  by 
(lri\in;^  over  it.    'I'he  earth  used  for  lillin;:  was  principally 
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line  through  the  ])i]ie  from  end  to  end,  a  distance  of  550 
ft.,  and  drawintr  through  a  heavy  cable.  The  line  was 
threaded  by  means  of  a  rod  built  up  of  light  wooden 
strips.  The  cable  was  used  to  locate  the  broken  end  of 
the  pipe  and  to  help  in  lifting.  This  method  was  not 
entirely  successful,  as  the  cable  was  cut  by  the  end  of 
the  pipe. 

Persoxxkl — The  work  of  building  tiie  tunnel  was  done 
under  contract  liy  Coleman  Brotiiers,  of  Boston.  0.  S. 
Heyer  was  Superintendent  for  the  contractors  during 
practically  the  entire  time  the  work  was  in  progress. 

The  completed  tunnel  forms  an  important  link  in  the 
distribution  system  of  the  Jletropolitan  Water- Works,  the 
design,  construction  and  operation  of  which  are  under 
the  direction  of  the  Metropolitan  Water  and  Sewerage 
Board,  of  which  Dexter  Brackett  is  Chief  Engineer.  Clif- 
ford Foss,  Division  Engineer,  was  in  charge  of  construc- 
tion work  under  tlie  contract,  and  the  writer  was  Resident 
Engineer. 

Failure   of  SBmiall  ISaa'tllhv  Dainni 

By  (;k()i;(;k  II.  HiiiLiNci* 

A  small  eartii  dam  on  the  grounds  (d'  the  Mohawk 
Fishing  Club,  near  Tilfin.  Ohio,  which  had  bc^en  repaired 
after  being  seriously  damaged  in  the  flood  of  ^larch,  191  :i, 
failed  again  on  Feb.  1,  1!»15.  The  dam  was  about  400 
ft.  long  and  18  ft.  high  at  the  deepest  section,  which  was 
where  failure  occurred.  Originally  it  had  a  wooden  spill- 
way.    In  the   IDi:?  flood  this  proved  too  small  and  the 
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loam,  with  a  small  amount  of  gravel  and  sand.  Directly 
after  the  fill  was  made  and  the  banks  slojied  the  concrete 
facing  was  put  on.  A  cutoff  wall  3  to  4  ft.  deep  was 
poured  along  tlie  lower  edge  of  the  downstream  facing. 

Late  in  the  .summer  of  1914  the  part  of  tlie  facing  over 
the  fre.sh  fill  showed  signs  of  settlement.  After  this  had 
settled  .several  inches  another  layer  of  concrete  was  added 
to  the  top,  bringing  the  crest  level  again.  However,  set- 
tlement continued,  and  by  winter  horizontal  cracks  began 
to  appear  in  the  concrete  near  the  top.  By  January,  1915, 
vertical  cracks  a])peared  and  the  dam  bi'gan  to  leak,  the 
water  coming  out  below  the  cutoff  wall.  This  action  soon 
eroded  the  newly  made  fill,  which  in  turn  caused  the  cracks 
to  widen.  About  this  time  several  days  of  zero  weather 
set  in,  followed  on  Jan.  31  by  a  warm  rain.  On  Feb.  1 
the  facing  completelj-  ruptured  and  the  water  broke 
through  in  a  large  mass,  tearing  out  the  large  gap  shown 
in  the  accompanying  view. 

This  disaster  so  weakened  the  faith  of  the  club  mem- 
bers in  dams  that  nothing  furtlier  has  been  done  to  re- 
jiair  the  ])lace. 

Wi 
Farm  TractOTM  operated  by  gasoline  or  oil  engines,  which 
have  been  exten.sively  used  in  the  Middle  West  during  the 
past  five  years,  have  been  an  economic  failure  in  a  large 
percentage  of  cases,  according  to  a  bulletin  of  the  Department 
of  Agriculture  prepared  by  Arnold  T.  Yerkes  and  H.  H. 
Mowry.  The  tractors  u.sed  have  cost  new  from  $2000  to  $3000 
or  more,  have  been  avail.able  for  use  in  only  a  limited  portion 
of  farming  operations,  so  that  they  have  been  in  actual  use 
only  a  small  part  of  the  time,  have  reciuired  a  large  expendi- 
ture for  repairs,  and  have  generally  lasted  only  four  or  five 
years  before  being  put  out  of  service.  The  sale  of  this  class 
of  tractors  has  fallen  oflf  very  largely,  but  a  large  number  of 
smaller  and  cheaper  tractors,  costing  from  $300  to  $700,  are 
being  marketed. 
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The  Lake  Ontario  entrance  to  the  new  Welland  Ship 
Canal  is  to  be  made  through  an  entirely  new  cut  about 
three  miles  east  of  Port  Dalhousie.  At  this  location, 
known  as  Port  Weller  (in  honor  of  J.  L.  Weller,  the  engi- 


There  will  be  53  such  caissons  built.  Tlie  general 
dimensions  and  design  are  shown  in  Fig.  3.  The  total 
length  of  each  caisson  is  110  ft.  10  in.,  width  38  ft.,  and 
depth  31  ft.  It  is  divided  into  18  compartments  by  means 
of  one  longitudinal  center  wall  and  eight  cross-walls.  The 
interior  walls  making  the  various  cells  are  provided  with 
rectangular  openings  Sxl-l  ft.,  the  bottom  of  each  open- 
ing being  22  ft.  above  the  bottom  of  the  caisson.     The 
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Fui.    1.     Fi.oATixG  Caisson"  ouRixn  Manufacture 


neer  so  long  connected  with  the  Canadian  canal  service 
and  now  engineer-in-charge  of  the  new  Welland  Ship 
Canal),  a  harbor  is  to  be  made  as  an  entrance  to  the  canal 
by  throwing  up  two  large  embankments  extending  out  into 
the  lake.  At  the  shore  and  lake  end  of  these  embankments 
the  channel  is  to  be  narrowed  to  approximately  canal 
width  and  lined  with  reinforced-concrete  walls  which  will 
form  a  retaining  wall  for  the  earth  and  at  the  same  time 
a  landing  place  for  ships.     These  walls  are  to  be  con- 
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striicted  from  ri'inforccd-cDiiciTlc  Imvcs  liiiill  as  tloating 
caissoiiH  at  I'nrt  hiilliuiisic,  and  tiiwcd  down  Lake  Ontario 
tlif  three  rnih's  to  the  liart)or  eiitraiiii',  llicre  to  be  sunk  in 
tlifir  proper  location  on  a  prrpait'd  bed  and  lillcd  with 
earth  and  rock  to  form  the  |M'riiiiiiii'nl  ictaiiiiiig  wall  and 
I'liiib'  fi>f  till'  Iniilidr  ciitraiicc 


purpose  of  these  openings  is  to  reduce  the  weight  of  each 
caisson  and  to  bring  the  center  of  gravity  lower  down. 
They  are  placed  high  on  each  partition,  so  that  a  leak  into 
one  cell  will  not  necessarily  allow  the  water  to  flow  into 
the  next,  thereby  confining  the  effect  of  any  leakage  and 
making  the  caisson  more  secure  against  sinking. 

Each  pocket  has  a  temporary  timber  floor,  or  bottom, 
which  is  wedged  in  place  in  such  a  way  that  after  the  cais- 
son is  sunk  the  wedges  are  pulled  out  by  chains  extending 
to  the  top  of  the  structure  (Fig.  4).  The  patents  for  these 
bottoms  are  held  by  J.  L.  Weller  and  F.  E.  Stearns,  the 
Designing  Engineer  of  the  canal.  Sinking  of  the  caissons 
will  be  accomplished  by  letting  water  into  the  pockets 
through  seacocks  in  the  outer  wall.  By  admitting 
the  water  carefully,  the  caisson  can  be  sunk  to  within  a 
few  inches  of  the  bottom ;  when  brought  into  exact  posi- 
tion and  line  a  little  more  water  will  bring  it  to  rest.  As 
will  be  notiird  in  Fig.  2.  each  laisson  has  vertii'al  pro- 
jecting ribs  at  op|)osite  ends,  so  arranged  that  the  adjacent 
caissons  can  be  keyed. 

Tt  is  the  intention  in  setting  the  caissons  in  place  to 
])roceed  as  i'oilows:  The  seat  for  each  is  to  be  dredged  to 
u  little  below  the  riMiuired  grade,  and  then  three  windrows 
of  liroken  stone  are  to  be  phiced  iiy  means  of  spouts  an«J 
leM'led  oil'  in  such  manner  thai  one  windritw  I'tuues  directl) 
uniler  each  of  the  longitudinal  walls.  When  the  cai.<soii 
has  been  .satisfactorily  sunk  to  its  linal  position  and  en- 
tirely tilled  with  water  the  wedges  will  be  pulled  and 
the  temporary  wooden  bottoms  will  tloat  to  tlu'  surfaiv 
and   be   remove»l.     The  pockets  are  then   to  be  tilled  by 


.Imif    10.   i;il") 


K  N  (;  I  N  !•;  !•;  i;  i  n  c    n  k  w  s 


iiij.j 


ilii'il^Ts  with  si'lcrlcd  cMiiviitiiin  tiom  llif  liiirliiir,  iiol  nri'-  nciilli   tlu'  (iii-isoii.  ho  lliiil    ilw   ii|i|mt   pari.  «nn   ln'   Ijikcii 

1'ii.Hjiiilv  nuk.  as  dial  will  piolialily  iidI  li-  axailalilc.     hy  i)ir  as  IIh- taissuii  willi  JIh  porilooii  siiikn  iiinicr  tlu;  ^Towiiifj 

llu' us*' or  tilt' iriiiovaldc  wtuiilch  iMilltiiiis.  till' caissons  Clin  \vcij;lil    ol'   tin-  coiislriiclioii    ( Kij,'-    1).     'l"l'<!   l4;iii|»ornry 

Im-  l)roii>;lit  to  a  linn  licnrin^'  on  llic  liarlior  l)oltoni,  ami  liolloiiis  aic  placcil  niter  tin-  loriiiuork  in  tlic  pocket  has 

will  not  Im.'  siihjoitfil  to  tlie  stresses  wliii-h  would  !"•  in  I'ccn  icuioveil.     A  wati-r-tiglit  joint  is  iiiudc  between  tin- 
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Sec+ion       F-F 


duivd  by  a  solid  Ijottoni  resting  on  an  uneven  foundation, 
at  the  same  time  supporting  the  (ill   inside  the  cells. 

In  building  the  caissons  a  pontoon  is  used  consisting 
of  a  rectangular  open-top  box  with  inside  dimensions  the 
same  as  the  outside  of  the  caisson.  It  is  about  9  ft.  deep 
and  is  built  in  sections  consisting  of  bottom  and  four 


Kio.  4.     Details  ok   Wooden   Removable  Bottoms 
TO  Caissons 

side  pieces.  The  latter  are  connected  together  at  the 
corners  and  to  the  bottom  by  means  of  bolts  which  can 
readily  be  removed  by  a  diver,  so  that  when  a  caisson 
is  completed  and  the  temporary  bottoms  placed,  the 
sides  and  ends  of  the  pontoon  arc  released  and  float  to 
the  surface.     The   bottom   is  then   pulled  out   from   be- 


l)ottoni  itiid  I  he  iniicrele  ledge  upon  wliicli  it  rests  by 
placing  lietwceii  llieni  ;i  rnpe  of  jute  yarn  covered  witii 
canvas,  wliicli  is  lightly  xiueezed  (hiwn  liy  tile  wedges  that 
iiold  lile  IkiIIiiIII   ill   [ihice. 

Oil  the  (iiie  ciiissoii  which  has  hecn  liiiilt  so  Far,  the  con- 
tractor ]K)ureil  the  concrete  in  lifts  of  :'.  ft.,  placing  the 
horizontal  reinforcing  steel  in  ])usitioii  foi-  eacli  lift  and 
pouring  concrete  alternately.  The  vertical  steel,  extend- 
ing from  toj)  to  hotloni  without  break,  is  placed  before 
any  concrete  is  jiouicil. 

The  design  of  the  <-aissons  was  soniewhal  complicated 
by  the  varying  stresses  to  which  they  would  be  subjected 
during  the  floating  and  sinking  process  and  also  on  ac- 
count of  the  fiossibility  of  any  one  of  the  pockets  becoming 
filled  with  water  through  an  accident  or  leak  in  one  of 
tlie  temporary  bottoms.  The  loads  to  which  each  cais- 
son would  be  subjected  are,  successively,  the  exterior 
water  loads  on  the  floating  caisson,  the  e.xterior  and 
interior  water  loads  as  it  sinks,  and  the  interior  fill 
loads  on  the  submerged  caisson  when  in  position  and 
during  filling.  It  was  found  that  to  withstand  these 
stresses,  and  the  possibility  of  one  of  the  pockets  becoming 
accidentally  tilled  with  water,  would  require  an  amount  of 
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steel  considerably  greater  than  was  desirable  from  the 
point  of  economy.  Particularly  during  the  sinking  and 
before  the  cells  are  filled  with  earth  there  is  for  a  com- 
paratively short  time  a  very  heavy  exterior  pressure.  To 
meet  this  without  uunecessarily  strengthening  the  walls 
themselves  in  the  cai-ssons  to  be  built  this  .season  a  wooden 
braciug,  as  shown  in  the  small-scale  drawings  in  Fig.  3, 
wedged  in  the  pockets  has  now  been  adopted.  This  will  be 
jiaced  before  admitting  the  water  and  removed  before  the 
pockets  are  tilled  with  earth.  It  is  to  be  so  arranged 
that  the  spans  over  which  the  water  loads  act  will  be  re- 
(iuced  to  G  ft.  with  a  lonsequent  reduction  in  the  bending 
moment. 

The  walls  are  designed  as  slabs,  using  the  standards 
recommended  by  the  Joint  Committee  for  the  permanent 
loads,  but  for  temporary  loads  during  the  sinking  opera- 
tion the  stress  of  tlie  steel  is  run  up  as  high  as  25,000  lb. 
per  sq.in.  Each  caisson  requires  934  cu.yd.  of  concrete 
and  112,000  lb.  of  steel. 


Povi^er  Developsnez&t  at  tHe 

A\a@tis:&  Dam 

By  Fkaxk  S.  Taylor* 
The  reconstruction  of  the  Austin,  Tex.,  dam,  described 
in  detail  by  the  writer  in  Exgineeuing  News,  June  3, 
191.").  involved  building  new.  works  for  the  development 
of  electric  power,  although  most  of  those  parts  of  the 
power  plant  Avliich  had  been  left  standing  were  used,  in- 

•Austiii.    Te.\. 


eluding  the  headgates.  The  new  plant,  as  shown  by  Fig.  2 
in  the  previous  article,  is  on  the  east  bank  just  below  the 
61 -ft.  section  of  old  dam  utilized  in  the  reconstruction. 

Heau  Wokks 

The  intake  is  in  the  old  masonry  bulkhead  on  the 
east  side  of  the  river  and  has  three  9-ft.  openings  for  the 
penstocks.  Each  opening  is  divided  by  a  vertical  H-col- 
unin  across  tiie  face  of  the  flange  at  the  end  of  the  pen- 
>tock.  There  is  a  headgate,  5  ft.  wide  and  10  ft.  high,  for 
each  of  these  openings,  made  of  4-in.  creosoted  yellow  pine, 
bolted  together  and  braced  with  angle-irons  held  to  the 
wood  by  lag  screws.  One  of  each  pair  of  gates  has  a 
small  tiller  gate.  At  minimum  low  water  the  gates  are 
submerged  3  ft.  Each  is  worked  by  a  hand-operated 
worm-gear  hoist. 

The  rac-ks  were  designed  as  required  by  the  city  offi- 
cials and  are  made  of  Yi-in.  steel  bars,  2  in.  wide  and  1 
ft.  long,  spaced  %■  in.  c.  to  c.  Tlie  total  length  of  rack 
is  36  ft.,  and  the  slope  is  15  deg. 

The  three  penstocks  are  9  ft.  in  diameter  inside  and  are 
made  of  Vi-'"-  '^ti'*^^  plate  covered  with  concrete  (rein- 
forced with  steel  wire  mesh)  to  give  a  hexagonal  casing 
of  8  in.  minimum  thickness. 

A  3-ft.  surge  |)ipe  leaves  each  penstock  as  close  as  prac- 
tical to  the  turl)ine  casings:  these  run  out  horizontally 
through  the  wall  of  the  power  house  and  then  turn  verti- 
cally upward,  being  anchored  to  the  building. 

Just  outside  the  power-house  wall  a  vertical  vent  pipe 
rises  from  each  penstock.  Two  of  these  are  66  in.  in  di- 
ameter and  one  is  IS  in.     The  water  norniallv  stands  in 
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tlii'in  iiltoiil  I  ri.  frdin  llx'  top.  U  Inn  ihr  tiirltiiic  pitcx 
art'  rlosi'il  rapitllv  \vat«i  is  ijtc  led  from  liotli  .-iir;,'!'  and 
M-nt  jiiiH's. 
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il  arc  liinilid  t>>  10,(1(10  lli.  jx-r  M|.in.  Where  the  penBtockB 
iiili-r  Mil'  raxiii;;  aiiil  where  the  (Inifl  tiilmH  pftHH  through, 
aii;;leH  are  riveted  aniuiid  Ihe  outer  siirfaee  of  the  piped 
III  iiurease  the  loiitail   with  siirroiimlitij,'  eoiierete. 

Kai  h  turhiiie  chaiiiher  is  i  loxed  hy  a  lieavy  rihhed 
la^t-iroll  cover.  f\t\\\  and  liidted  to  the  Z-rin)(  which  pro- 
jects sli^ihtly  aliove  the  top  surface  of  the  eoucrett;.    The 
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;:pncmtor  floor.  From  the  generator  floor  down  to  tlie 
bottom  of  the  turbine  room  is  10  ft.  The  foundations 
are  concrete  on  rock;  ashlar  masonry  is  laid  up  to  the 
penerator-room  floor,  which  is  supported  by  reinforced- 
eoncretc  beams  and  columns.  Above  this  level  the  walls 
of  the  station  are  of  yellow  pres.sed  brick.  A  timber 
and  iron  roof  truss  is  used  with  slate  coverinjj. 

The  walls  vary  from  2  to  :5  ft.  in  thickness.  Internal 
pilasters  on  both  lonjritudinal  walls  support  a  crane  run- 
way. On  the  longitudinal  wall  away  from  the  stream  are 
three  heavy  external  buttresses  running  up  the  entire 
lieight.  A  gallery,  6  ft.  wide  and  !)  ft.  above  the  operat- 
ing floor,  runs  around  tiirec  sides. 

\Miere  each  generator  was  to  sit,  !)-ft.  holes  were  left 
in  the  generator  floors.  This  dianiet^'r  is  1  ft.  less  than 
the  width  of  the  generator  frame,  and  all  j)arts  of  the 
turbine  may  be  raised  through  these  openings  when  de- 

-  i  red . 

Ukinkorceu-Concrkte  Turbine   Casinc; 

The  ilesigners  of  this  station  believe  that  their  use  of 
a  I  ylindrieal  reinforeed-eonerete  casing,  separate  from  the 
foundation,  is  unique.  This  ]>articular  design  (shown  in 
Fig.  2)  was  used  because  of  the  larger  cost  of  a  spiral- 
shaped  casing,  which  is  not  warranted  by  any  slight 
gain  in  ef!iciency  with  these  small  units.  Concrete  was 
used  iTisteafl  of  steel  in  order  to  suppress  vibration  with 
the  height  of  casing  necessary. 

The  amount  of  steel  reinforcement  u.sed  is  large  on 
account  of  the  possibility  of  cracking,  and  the  stresses  in 


and 


cases  liav(;  now  l)een  in  service  about  four  months 
have  not  shown  any  defects. 

Draft  Tubes 

Tiie  draft  tubes  leave  the  casing  at  mid-height.  Juat 
outside  the  casing  the  diameter  changes  from  7  tf)  7V^ 
It.  To  this  |)ipe  is  attached  a  65-deg.  elbow  which  flares 
to  II  It.  in  diameter.  Finally,  there  is  a  straight  section 
of  !•  ft.  pipe,  inclined  25  deg.  to  the  vertical  and  with 
its  lower  end  submerged  18  in.  at  minimum  low  water. 
The  ends  of  the  draft  tubes  are  supported  by  a  concrete 
.  a<ldlo  in  a  pit  which  guides  the  water  to  horizontal  flow 
and  reduces  the  velocity  to  3  ft.  per  .sec. 

Tlic  tailrace  is  300  ft.  long.  It  provides  a  clear  water- 
way of  200  sq.ft.  section  below  low-water  elevation  and 
runs  from  the  draft-tube  pit  out  into  the  main  channel  of 
the  river.  The  niaxinuuu  velocity  here  is  about  4  ft.  per 
sec. 

(tExeratinc;  Units 

There  are  three  1800-k\v.  300-r.p.ni.  vertical-shaft  gen- 
erating units,  comprising  a  three-pliase  (>()00-volt  revolv- 
ing-field generator  and  a  pair  of  3(i-in.  runners  dis- 
charging into  a  common,  horizontal  draft  tube.  The  run- 
ners are  set  in  the  rein  forced-concrete  chamber  already 
described,  out  of  which  the  draft  tubes  pass  as  shown  in 
Fig.  2. 

The  weight  of  the  rotating  parts  for  each  unit,  44,000 
lb.,  is  supported  by  a  single  top  thrust  bearing,  which 
was  made  in  Sweden.     The  runners  develop  an  upward 
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thruHt  in  operation,  reducint,'  tlic  load  on  the  liciirmj^s  to 
about  20,000  lii.  Each  licariiiu  (orn|»rist's  two  concentric 
tool-8teel  races,  one  carrying,'  I!)  and  the  other  15  2-in. 
steel  balls.  There  are  additional  (^ruidc)  journals  at 
the  top  an<l  bottom  of  the  ^'cnerator  frames  and  at  the  to|) 
and  bottom  of  the  turl)ine  cases.  The  last  bearini.'  is  suli- 
merjied,  and  is  therefore  an  iron  frame  with  adjusl- 
able  lignum-vitje  blocks. 

Ai\ii,i.\i;v  .\pi-ai;atus 

There  jii'e  two  1.")-k\v.  l2")-volt  exciters,  each  liriven  t>v 
a  I  10  \olt  induction  motor.  One  unit  is  a  reser\c 
There  is  in  addition  u  I5-kw.  exciter,  belted  to  a  <,'cared 
shaft,  and  u.sed  in  startinj^  the  plant  after  a  shutdown 
and  until  the  motor-driven  e.xciters  are  in  rej^ular  o|)era- 
tion.      Oil    pressure    is    used    to   operate    the    sluice    Ljatcs 


boaiil.     The  main  switch  may  be  manually  operated,  but 
it  has  also  a  trip-coil  overload  release  and  relay  control. 

Ti;ansmissi()n  Link 

.\  three-mile  sinjile-circuit  transmission  line  was  one 
of  the  first  pieces  of  construction  on  this  project,  since 
power  for  construotion  was  sup])lie(l  from  the  City  of 
.\  list  ill  over  it.  There  are  six  No.  0000  aluminum-cablo 
(unduitors  connected  in  parallel  jiairs  to  give  a  single 
tluce-pjiase  circuit.  The  conductors  are  mounted  on 
>tiiiid;trd  (idOO-volt  porcelain  pin-type  insulators,  car- 
ried on  wooden  poles  (Michigan  cedar)  40  ft.  long,  23 
in.  in  circumference  at  the  top  and  5;{  in.  at  the  bottom. 
I'oles  are  spaced  from  180  t()  200  ft.  There  are  two  cro.s.s- 
ariiis;  the  upper  one  is  '.iy^  ft.  iong  and  the  lower  one 
^ '/^  ft.  Hoth  are  5.\(;  in.  m  cross-section.  An  overhead 
%-in.  stranded  galvanized  ground  wire  is  carried  on 
each  pole. 

In  the  steam  station  operated  by  the  City  of  Austin 
there  are  three  l."iOO-kv.-a.  transformers,  stepping  down 
the  received  current  to  2:500  volts,  at  which  potential  the 
steam  station  operates  in  parallel  as  an  auxiliary  and 
emergency  reserve. 

Tksi's 

The  eHirieiuies  of  the  generators,  as  tested  in  the  numu- 
facturens'  shops,  ranged  from  !)].!)%  at  half  load  to  95.3% 
at  5/1  load  on  80%  power  factor;  for  100%  power  factor 
the.se  ligures  were  93. (i  and  !)(i.6%  respectively.  The  ma- 
chines were  tested  in  a  horizontal  position  and  the  figures 
were  therefore  lower  than  obtain  in  place  due  to  the  extra 
bearing  friction. 

b'or  testing  the  complete  plant  u  weir  was  built  across 
tile  tail  race  and  provided  with  a  notch  3  ft.  deep  by  2D 
ft.  lung.     As  a  result  of  a  six-hour  test  on  each  machine 


i^'ias.  3  AND  I.     KxTKiutti!  AM)  l\ri;iMoi!  or  Tiiio  .VisTiN  I'owKK  Station 


'he   oil    pump    ( niolor-drixcn )    is    in 


of   the  dam. 
[Mtwer  station. 

Tlieri'  are  thre( 
the   1  IO-\olt  motors.     The  station  is  lighted   from  the  ex- 
citer busbars,  hut  double-throw  switche.s  make  it  po.ssible 
to  put  the  lighting  on  lo   12ri-V(dt  taps  from  tliri'c  small 
utation  transformers. 

SWITIII  III)  MM! 

'i'be  switchboard  has  seven  panels,  two  for  the  evciters, 
three  for  the  generators,  one  for  the  oulgoiiig  feeders 
and  one  blank.  The  generators  supply  ciiireiil  directly  al 
transmission  poteiilial,  (itiOO  volts.  The  various  oil 
Hwil(  lies  are  mounted  on  the  building  wall  directly  in  the 
rear  of  the  switihboard.  The  generator  swilches  are  non- 
iiiiloniiilic  iind  lire  nniiiiially  openilcd  from  handles  on  Iho 


itli  a   lion  inductive  load   (furnished  by  r 

ill    subiiicrgcil    tanks)    the    average    overall 

mall  station    I  lansformers  supplying      full   load  was  831/j%.     This  shows  an  ave 

of  8'%,   for  the  waterwheels. 

KNdl.NKKKS.    l''/r(  . 

'l"be  tiiibiiies  and  gate  hoists  were  iiiadc 
Iron  Works,  the  generators,  exciters  and 
by  the  Crocker-Wheeler  t\).,  the  thrust  he 
S.  K.  I''.  Co.,  the  turbine  governors  by 
(ioseriior  Co.,  and  the  steel  plate  work  by 
bert,  of  New  Orleans.  The  contractor  for 
developmeni,  including  the  new  dam,  was  t 
Carmichiiel  Co.,  of  St.  Louis.  Lamar  Ly 
York,  was  Consulting  I'lngineer  and  Frank 
.\llslili,  Ti'\.,  Ii'esidelll    I'Jlgilieer. 


esistance  coils 
1  etliciency  at 
rage  etliciency 


by   the    I'latt 

transtcH'niers 
a  rings  by  the 
the  Lombard 
Payne  &  .lou 

the  complete 
he  William  T. 
iidon,  of   New 

S.  Taylor,  of 


.lull 
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New   Rating  Fltiine  for  Current 
Meters,  Bureau  of  Standards 

A  l()()-fl.  Iiiiii;,'li,  111-  llniiic.  I'lir  nitin;r-l<''^l>^  "f  iiirn'iit 
mi'tors  l\Ms  Imm'm  iuiilt  iil  llic  Uiinnii  of  Slnnilanls.  \Vii>li- 
injltoii,  1).  C.  It  is  Idiiilril  nil  till'  iiillsidc  jiisl  sinilii  nf 
lilt'  Hurnni  iiiiiltliiiirs;  Ilic  dM  trmi;:li  wliidi  it  rfpliKcs 
was  at  Clx'vv  Cliasf  liaki',  nliniit  (i\c  iniirs  iiorlli. 

Tlu'  IJniciiii  iTiM's  till'  rolliiwiiii,'  iliita  on  tlic  new  lliimc: 

CoN'sTiircTioN'  OK  'I'lioniii 

Tilt"  llniiif  is  100  n.  ill  ltMi;:tli.  (i  ft.  in  \vi,i(li.  ami  ilf- 
sijiiu'tl  fur  a  wtukiiijj  waffr  ilt'|itli  i>r  (>  ft.  It  is  iniill, 
of  foiitTftf.  with  tviiiront'nifiit  fur  wati-r  pirssuro  ami 
shrinkaf;t>. 

Tilt'  striictiHi'  is  coiitiiiiiKii^  lliroiiirlioiil  its  Ifiiutli. 
without  foiitrattmti  jniiits.     'i'lif  Icni^'itmliiial   niiiftn-if- 


li'Vfliii;;  platf.-  lor  .'H)-lli.  rail  l<i  carry  tlio  lar  sii[i|i()rt.itif( 
till'  lurri'iil.  incti'rH  iimlfr  test.  Tlio  mils  wfrc  laid  ami 
li'Vflfil  ami  the  cumri'tt!  Ihfii  pinircd  to  form  the  copinj; 
(sliiiwii  ill  tlif  vifw  of  till-  i'iim|ili't4-il  tank)  ami  brought 
up  iimlt'r  till'  rails  to  a  1<-Vfl  with  llu'  rail  hasc. 

C.MIIMAKI': 

Till'  ratiii;;  tar  in  mottir-drivoii,  with  a  W  alirlniry  hy- 
ilraulif  ;;i'ar  for  spci'd  control.  Ohscrvatioiis  of  time, 
distami',  ami  rcvnliitions  of  the  Tiictcr  are  made  hy  chrono- 
;.'raph. 

Tests  can  he  made  from  a  velocity  li;ss  than  0.1  ft. 
per  sec. —  helow  the  point  at  which  ordinary  types  of 
current  meter  hcfiiii  to  record — u|)  to  velocities  of  about 
20  ft.  per  sec.  (II  mi.  per  hr.).  The  speed  cliaii^'e  is 
coiitiiiuiius.  and   is  actuated  hy  a  sinf^Ic  controller.     The 


Fig.  1.     TbEixFORCEMEXT  (Inner  Fokm 
XoT  Yet  PLAfEo) 


I'lc.  2.     Cu.Mi'LKTKu  Ti;ou(;u.     (New  Testing  Trough  for  Rating 
CrRRENT  Metkr.'^,  Bvreau  of  Standards,  AVashixgton,  D.  C.) 


nient  to  provide  ai^ainst  craikiii.'j;  trnm  temperature  ( lianjje 
consists  of  ]()  1-in.  istcel  rods  (old  material  of  this  size 
was  on  hand,  otherwise  rods  of  smaller  diameter  would 
have  been  used).  The  lateral  reinforcing  against  earth 
pres.<urc  consists  of  14-iu.  rods,  continuous  down  both 
walls  and  across  the  bottom,  spaced  6  in. 

For  watertightness  1:2:4  concrete  was  u.sed,  the  gravel 
pa.ssing  a  IV^-in.  mesh  and  being  retained  on  a  Vi"'"- 
mesh  sieve.  It  was  mixed  quite  wet.  When  the  forms 
were  removed  the  surface  was  washed  with  a  pure  cement 
grout  applied  with  a  l)rush.  Outside  forms  were  built 
around  the  entire  structure.  The  inside  forms  were  built 
in  sections  and  used  repeateilly. 

The  ground  on  which  tlie  tank  is  located  is  sloping. 
I>rainage  is  provided  by  (J-in.  agricultural  drain  laid 
along  the  entire  uphill  length  of  the  tank,  with  five 
itramhes  carried  beneath  the  tank  to  low  grouml. 

Bolts  were  placed  iu  the  top  of  the  walls  to  receive 


motor  runs  at  constant  speed,  the  hydravdic  gear  giving 
the  speed  changes.  The  recording  apparatus,  now  be- 
ing constructed  in  the  Bureau  shop,  will  shortly  be 
(•om2)leted. 


An  liixiiUilint;  Skin  on  Aliiniiniini,  so  thin  and  flexible  as 
to  n:il<p  stiiMll  aluminum  wire  as  economical  of  space  in  coils 
as  copper,  has  been  fleveloped  by  C.  1,.  Skinner  and  L.  W. 
Chubb  of  the  AVestinKhouse  Electric  &  Manufacturing  Co.,  of 
Pittsburgh,  and  was  described  in  a  recent  paper  presented 
before  the  American  Electrochemical  Society.  By  different 
processes  two  types  of  films  are  produced.  One  is  smooth 
and  iridescent  and  the  other  white  and  abrasive.  The  latter 
is  the  better,  being  from  0.0001  to  0.0004  in.  t'.iick  and  standing 
from  200  to  500  volts.  Two  wires  can  be  pressed  together 
so  as  to  indent  without  breaking  the  film;  but  if  there  is 
relative  motion  the  abrasiveness  of  the  film  will  expose  the 
metal  for  a  short  circuit.  The  material  is  fireproof  and  has 
mechanical  strength  to  support  the  wire  in  small  coils  above 
the  melting  point.  The  film  is  made  by  passing  the  wire 
through  electrolytic  baths  (solutions  of  borax,  ammonium 
borate  or  sodium  silicate),  the  wire  being  the  anode. 
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Mo^^"  tto  Esspipess  Seepsi^©  lUosses 

Bv  Samlel  FoRTlEItt 

In  recent  years  some  writers  on  this  subject  have  ad- 
vocated that  seepage  losses  from  canals  should  be  expressed 
in  feet-depth  over  the  wetted  area  in  a  given  time,  and 
they  have  used  the  letter  c  to  indicate  this  unit  loss. 
If  the  writer  is  not  mistaken,  it  was  R.  G.  Kennedy,  when 
executive  engineer  of  the  Bari  Doab  Canal  in  India,  who 
first  adopted,  in  1882,  the  letter  c  to  represent  the  depth 
of  water  in  feet  absorbed  in  a  given  time.  The  purpose 
of  his  experiments  was  to  determine  the  rate  of  al)sorp- 
tion  into  the  soil  as  well  as  the  evaporation  into  the  air 
when  water  was  turned  into  the  cheiks  of  tiie  cultivators. 
The  value  of  c  was  obtained  direct  by  reading  a  gage 
placed  in  each  check.  This  unit  for  such  a  purpose  is 
entirely  proper  and  has  been  repeatedly  used  by  the  writer 
in  the  same  way  for  a  like  purpose. 

Again,  in  recent  years  extensive  experiments  have  been 
carried  on  in  India  to  determine  the  relative  etKciency 
and  cost  of  various  kinds  of  canal  linings.  Tiieso  ex- 
periments consisted  in  making  a  number  of  short  chan- 
nels side  by  side  within  an  inclosure.  applying  dilTcrent 
/inings,  filling  each  with  water  and  tlicn  noting  the  loss 
in  a  given  time.  This  loss,  or  sinkage  as  it  is  called, 
is  also  expressed  by  c.  Here  again  the  loss,  or  sinkage, 
can  be  measured  direct  and  no  better  unit  could  well  be 
used. 

It  was  likewise  Kennedy  who  extended  the  use  of  r 
to  the  small  watercourses  of  the  Hindoo  farmers  and 
from  these  to  the  distributaries,  branches  and  main  canals. 

Notwithstanding  the  last-named  use  in  In<lia,  the  writer 
contends  that  the  unit  c  should  be  confined  to  flooded 
areas  on  irrigated  fields,  reservoirs,  checked-up  water- 
courses, and  in  general  to  water  surfaces  where  the  loss 
can  be  measured  direct,  and  not  to  water  in  motion,  where 
the  losses  cannot  be  measured  direct  in  terms  of  a  unit 
of  this  character.  In  support  of  this  contention,  only  two 
sets  of  condition.s  need  be  considered.  One  of  these  rep- 
resents a  canal  which  carries  either  a  full  or  a  partial  sup- 
ply and  the  other  the  new  or  dry  canal.  In  the  first  case, 
one  determines  the  loss  by  measurement  in  a  given  .section 
or  reach  of  the  canal.  The  length  of  the  section  depends 
on  the  discharge  and  on  the  degree  of  accuracy  of  the 
water  measurement.  In  a  furrow  it  is  possible  to  deter- 
mine the  loss  in  100-ft.  lengths,  whereas  in  the  average- 
sized  canal  the  section  nuiy  be  .several  miles  in  length. 
Now  when  the  .superintendent  has  ascertaiiu'd  the  lo.ss  by 
current-meter  measurement  or  otherwise  in  any  given  sec- 
tion, or  between  any  two  adjacent  lateral  gates  of  the 
canal  under  his  charge,  he  can  then  apportion  the  net 
flow  equitably  among  the  users.  To  oblige  him  to  de- 
termine, after  lu;  knows  what  the  seepage  loss  is,  the  num- 
ber of  .square!  feet  in  the  wetted  surface  and  apportion  the 
total  loss  as  previously  found  evenly  over  this  area  would 
be,  in  the  opinion  <if  the  writer,  a  useless  waste  of  time 
and  energy.  Such  a  proiciiure  would  l)e  on  a  jiar  with  that 
of  the  trial  of  Bill  Noaks  by  Cajitaiii  I'dakely  as  d<'>crii)ed 
by  .Mark  Twain  in  •ifoughing  It."  Tiie  captain  wi.-bcd 
to  hang  the  accuscil  first  and  try  bim  afterward. 


•ThiH  urtUlo,  iilthouKh  CQinpU'tt'  In  Km. If,  In  ii  <oiiIImii- 
ntloti  of  oru<  on  ••Triilimiiln»lnii  I.uhhi'H  In  IIiiIIihmI  IirluallDii 
('liaiiiiils  "    by     lh«i    Hjinu<    iiuthor.    |>iiI>IIhIii'iI     In     "KiikIii"'''|I"K 

Nown"  of  .luiif  .1.  imr,. 

tClil.f  of  IrrlKutlon  In venllKiitloiii..  Olllic  of  Kxin-riniint 
Sliillon.-,    H.   H.    Do  pint  infill   of   AKrnnlUir.-,    WiiMliiiiKton.    I).   C. 


Again,  there  can  be  no  doubt  of  the  fact  that  the  old 
adage,  "Incessant  change  is  the  law  of  nature,"  applies 
with  striking  force  to  the  irrigation  canal.  The  discharge 
today  may  be  quite  diiterent  from  what  it  was  yesterday 
or  will  be  tomorrow.  Each  of  these  changes  would  call 
for  a  new  survey  or  estimate  of  the  wetted  area  and  a  new 
numeral  to  represent  the  value  of  c. 

Similar  difficulties,  not  to  mention  incongruities,  are 
encountered  in  a  consideration  of  the  second  case,  that  of 
the  new  or  drv'  canal.  In  this  case,  however,  the  bed  of 
the  canal  is  not  hidden.  One  can,  if  ho  is  so  disposed  and 
has  the  time,  examine  each  unit  of  canal  bed  and 
assign  to  each  its  particular  value  of  c.  Since  water  is 
not  likely  to  be  ab.-<orbed  by  any  two  superficial  units  at 
exactly  the  same  rate,  the  number  of  values  assigned  to  c 
is  likely  to  be  large.  If  one  is  good  at  guessing  be  may 
examine  larger  areas  as  units  and  assign  a  value  to  each. 
Even  under  this  more  practical  method  he  has  no  assur- 
ance that  the  conditions  as  found  in  the  dry  or  newly  con- 
structed canal  will  remain  the  same  for  even  one  season 
after  water  is  turned  in.  As  has  been  shown,  seepage 
from,  such  channels  depends  on  so  many  and  varying  fac- 
tors that  it  is  well-nigh  impossible  to  estimate  before- 
hand what  the  rate  of  absorjition  will  be. 

The  engineer  who  is  called  on  to  make  an  estimate  of 
this  kind  on  a  new  canal  may  follow  one  of  two  courses. 
In  the  first  of  these,  he  nuiy  determine  the  extent  of  the 
wetted  area,  estimate  the  value  of  c  for  each  part  of  the 
perimeter  aiul  for  each  kind  of  material  and  with  the  aid 
of  other  assumed  or  known  hydraulic  elements  compute 
tiie  estimated  seepage  loss. 

In  pursuing  the  second  course,  the  engineer  makes  a 
(iueful  study  of  all  the  conditions  which  are  likely  to  af- 
fect the  escape  of  water  from  the  canal.  These  .should  in- 
clude the  amount  of  sedimentation  per  season  and  its  ef- 
fect on  the  character  of  the  material,  the  tendency  to 
.scour  under  high  velocities,  fluctuations  in  depth,  ve- 
locity and  extent  of  wetted  surface,  inflow  of  seepage 
water  from  higher  irrigated  laiuls,  evaporation  from  wet 
banks  and  water  surfaces,  transpiration  from  tree  growths, 
leaks  from  structures,  aquatic  vegetation,  the  temperature 
of  the  water  carried  as  well  as  that  of  the  .soil,  and  the 
location  of  the  water  table  either  beneath  or  adjacent  to 
the  canal.  After  a  comprehensive  study  of  existing  and 
possible  future  conditions,  together  with  all  of  the  avail- 
able data  pertaining  to  the  seepage  lo.s.ses  from  canals  of 
like  capacity  traversing  materials  of  like  character  as  re- 
gards porosity,  he  will  bo  in  a  position  to  estimate  with 
reasonable  accuracy  the  iiercentage  of  loss  due  to  .seei)age, 
which  may  be  expressed  either  in  second-feet  per  mile  or 
in  percentage  of  the  flow  per  mile. 

The  chief  arguments  advanced  in  favor  of  what  we  may 
(all  Kennedy's  unit  r  may  be  reduced  to  two.  Some 
hold  tliiit  the  inss  \aries  ciiietly  with  the  depth  of  water  in 
the  canal  and  liiat  u  unit  like  c  should  be  adopted  in  or- 
der to  eliminate  this  main  factor  in  seepage  losses.  Others 
seem  to  minimize  the  elTect  of  depth  of  water  by  assert- 
ing that  the  welted  perimeter  is  the  one  important  factor 
and  that  the  loss  should  be  expressed  in  terms  of  a  unit 
of  this  surfaic.  In  regard  to  the  Urst,  the  writer  sliuwed 
in  I'lMiiNKiutiNi;  News  of  .June  ;?,  liur),  that  dc|)th 
iif  water  is  not'the  main  f;u  lor,  iuit  is  merely  one  of  a 
diizeii  or  more  factors  whit  li  inlhieiue  seepage.  In  sup- 
port of  the  .second  arguiiient  I  <iutite  tin'  following  from  a 
reiinl    writer:      •'The    |sec|)age|    loss    is    uiupicstionably 


Jiiiii'    HI.    lUl'i 
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I  fiiiH  lion  t'l  IIk'  wcttnl  |n  rmiftcr  iiiiil  iiiii>l  lif  i-xpifsscil 

II  tiTMis  of  t|Uiiiililv  Itisl  per  iitiit  of  wi'diil  area,  if  coiii- 
piiralilc  losiilts  arc  to  Ik-  olitaiiifd.''  'I'liin  wnlrr  ovcilookh 
ilii'  fail  llial  llir  pt'riiiH'li'r  is  oijly  uin' of  srvi'ial  liyiiraiilif 
<  Icnu'iits  p«TlaiiiiM,u'  to  a  canal  and  that  its  relation  to  lln- 
loss  (Iocs  not  (lilVcr  from  that  of  a  niinihcr  of  other  cic 
niciits.  This  fact  is  l)ron;,'hl  out  in  the  acconipanyiii;; 
talilc,  in  uiiich  the  li;;nrcs  arc  ;.;iven  for  the  most  part  in 
KMiml  niimlicrs  ami  in  convcipicncc  aic  onlv  a  dose  ap 
pnixinialion. 

VAItlATloN     OI'     IIYIMJAI'MC     HI.IOM  KNTS     IN     STAM>AI!li 

CANAI.    SKCTIONS 
^  Wlioro  V   -     a.fi.  uppiT  si. Mil".  I 'j   Id  I.  mill  liiwrr  Hlopr,  '.'  In   It 

Wl.llhor        Ar.'ii  <ir 
.    ipni--        Bcil       D.'ptli  <>f       Wilier  WiiliT  I'lTl-  Hy- 

Ity,        Width.      Water.      .Surfucc,       Si-ctloii,         inetor,  ilraiillr 

.••-fi,       rt  ft.  n.  «i|.ft.  fi.      rh.iiuh 

I  10         OS  111  n.i  2.21        n.iK 

3  1  :>  0 ..^  :i  2.'.  1.2  3.52  0.34 

r.  2.r.  0.(1  l.r.  2.0  •l.!»2  0.11 

10  3.0         o.<t  r.  I.-.  1.0  e.fii        o.r.2 

2.-.  <.0  l.'i  ;i.2.'>  10.0  10.07  O.'.tll 

so  fi.O  2.25  12. SS  20.0  14.0fl  1.43 

100  10.0  2.7  19.45  40.0  20.X7  1.90 

200  IS.O  S.Sf)  29.72  SO.O  31.53  2.54 

r.rtO  30.0  5.51  48.02  200.0  50.79  3.94 

lOon  50.0  fi.50  72.75  400.0  7fi.25  5.24 

■.'OOn  90.0  7.75  117.13  .SOO.O  121. 3fi  B.fil 

•lOO  120.0  S.S5  150. 9S  1200.0  155.72  7.70 

It  will  he  notcii  tiiat  all  of  tlic  elements  \arv  in  tlie  same 
'iiroction,  and  the  loss  wliieli  increases  as  the  discliarue 
iiuri'a.ses  mijilit  he  coinputod  as  some  function  of  any  one 
of  these  elements. 

Lastly,  if  it  he  irrational,  as  someone  has  recently  said, 
to  compute  and  e.xpri-ss  seepage  losses  on  comparatively 
short  leiiirths  of  canals  on  a  ])ercentajie  hasis,  is  it  not 
equally  irrational  to  classify  earth,  loose  rock  or  .solid 
lock  removed  from  a  railroad  cut  or  canal  on  a  jjercent- 
age  basis?  Why  not  insist  that  the  ((instruction  enjii- 
noer  measure  the  volume  of  each  kind  of  material  taken 
out?  This  task  would  not  prove  more  im])racti(al)le  than 
ihat  of  assigning  to  r  correct  values  for  each  unit  of  the 
wetted  area  of  a  canal.  In  like  manner  one  may  question 
the  practice  of  the  electrical  engineer.  In  transmitting 
electric  current  through  a  wire  there  is  also  loss,  but  from 
other  causes.  The  causes  of  these  los.ses  are  not  so  com- 
plicated as  those  of  seepage  from  canals,  yet  he  u.-ually  ex- 
presses tliem   on   a   jicrccntage  l)asis. 


Hv  Thos.  L.  For. VTA! n" 

Henrietta,  Tex,,  has  recently  supplemented  an  inade- 
ipiate  underground  water-supply  by  water  pumped  from  a 
stream  at  muddy  high-water  stages,  stored  and  settled, 
and  then  repumped  to  a  standpipe. 

The  city  has  an  estimated  population  of  2,500,  A  sup- 
ply from  wells  ItJ  ft,  in  diameter  and  30  ft,  deep  having 
proved  inadecpiate,  a  local  inve.stigation  showed  the  only 
feasible  souree  of  additional  supply  to  l)e  the  Little  Wich- 
ita River,  a  .stream  with  a  sparsely  populated  drainage 
area  of  a  thousand  square  miles  above  Henrietta,  Al- 
though the  annual  rainfall  at  Henrietta  is  about  27  in,, 
the  river  bed  is  dry  the  larger  i)art  of  the  year.  During 
the  winter  more  or  less  frequent  rains  maintain  a  flow 
which  changes  (piickly  from  a  few  to  several  thou.sand 
second-feet, 

hi  the  summer  and  fall,  as  a  rule,  there  are  sharp  rises 
in  the  river  once  in  si.\  week.s,  with  a  decline  to  zero  in 

•College  station.  Tex. 


alioiit  I  Wo  Weeks.  .\n  impounding  reservoir  was  wholly 
im|>racticalile  on  account  of  the  ilatiu>ss  of  the  valley  and 
the  \oiiimc  of  sill  carried  by  tin;  river.  At  times  of  great- 
est tiirhidity  the  slreain  carries  UJ)'/i,  of  Hedimeiit, 

The  pidlilcni  was  solved  by  iiiMlalling  at  the  river  a 
pumping  plant  of  large  capacity,  as  related  to  IIh;  daily 
water  coiisiimptioii ;  pumping  river  water,  when  it  can  be 
had.  to  a  storage  and  sellling  reservoir;  and  repiimping 
this  water  to  an  existing  standpipe.  Only  $20,(100  was 
a\aibilile  for  construction,  right-of-way  for  two  stretches 
nl  foil  c  main  and  for  a  reservoir  site. 

The  river-piimping  station  consists  of  a  I'Vi-hp.  boiler 
.iiid  a  .'I.Odd.ood-gal.  single-stage  slcain-liirbiiie-drivcn 
leiilrifiigal  pump.  The  suction  lift  is  \H  ft,,  and  the 
total  lift,  including  f  rid  ion.  is  '.)'>  ft.  Until  funds  are 
available  for  cxlciiding  the  natural-gas  service  to  the  river 
coal  has  to  be  carted  from  the  city.  Water  for  steam  pur- 
poses is  run  back  from  the  set! ling  resi^rvoir  when  the 
river  pump  is  not  biMiig  operated  and  is  stoned  in  a  small 
earth  reservoir  having  a  boilei-frcd  i  aparily  siinicient  for 
I")  days. 

The  force  main  from  Ihc  ri\i'i-  |iunip  lo  the  storage 
reservoir  is  of  12-iii.  wood  pipe,    I'idO  It.  in  length. 

The  storage  reservoir  has  a  higii-waler  area  of  7  acres, 
a  maximum  depth  of  17  ft.  and  a  ca|iacity  of  :J2.000,(Hiu 
gal.  1 1  was  I'oniieil  by  Imilding  two  earfii  dams  having  a 
Milnine  of  2;>,oii(i  cu.yd,  I'ractically  all  soil  had  been 
removed  from  the  site  liy  erosion,  I>y  building  a  third 
dam,  34,000,000  gal,  additional  storage  could  be  obtained 
at  a  cost  of  $500(1.  The  city  bought  3!)  acres  of  land  for 
the  |)res('nt  and  prospective  reservoirs  and  to  control  a 
small  drainage  area  tributary  to  the  reservoir. 

Most  of  the  suspended  matter  is  removed  in  the  settling 
reservoir,  leaving  the  water  witli  a  bluish  tinge,  rians 
were  made  for  a  coagulation  liasin  to  treat  the  settled 
water  on  its  way  to  the  second  |mni|i,  but  lack  of  funds 
prevented  llieir  e.xecution. 

Tile  S-in.  steel  outlet  ])i|)e  from  I  he  storage  reservoir 
is  laid  in  concrete  in  a  trench  beneatii  the  lowest  part  of 
the  dam.  On  the  water  side  this  pipe  terminates  in  a  5)0- 
deg,  elbow,  A  20-ft,  length  of  S-in,  steel  pipe,  connecterl 
with  this  elbow  by  means  of  an  elbow  and  nipple,  forming 
a  swinging  joint,  has  a  %-in,  wire  cable  attached  to  its 
free  end.  This  calile,  in  turn,  is  attached  to  the  drum  of 
a  winch  set  on  toj)  of  the  dam  and  is  used  to  rai.se  or  lower 
the  outer  end  of  the  ])ipe  as  the  water  level  in  the  reservoir 
varies.  To  prevent  the  entrance  of  leaves,  sticks  or  large 
objects,  the  outer  end  of  the  pipe  is  capped,  the  cap  and 
2  ft.  of  pipe  being  perforated  with  %-in,  holes. 

The  re-servoir  outlet  pipe  e.xtcnds  a  short  distance  to  a 
double-acting  triple.x  pump  with  a  capacity  of  500  gal,  per 
mill.  The  pump  is  operated  by  a  50-hp,  gas  engine,  sup- 
plied with  natural  gas,  A  (i-in,  steel  force  main  5300  ft. 
long  leads  to  the  standpipe,  which  is  still  supplied  with 
well  water  when  available.  This  pumping  equipment  and 
force  main  were  bought  .second  hand. 


A  Standard  for  Cap  SentinK  \Vid«h  was  adopted  by  the 
Public  .Sorvi<M-  Coiiimission  of  .New  York  Cit.v  on  May  2S.  The 
standard  adoptt  d  is  17. 7S  in.  for  lach  passenger.  This  is  the 
average  seat  space  occupied  by  each  passenger  upon  the  longi- 
tudinal seats  of  street  surface  railroad  cars,  according  to 
measurements  taken  by  the  commission's  inspectors  in  SCO 
different  cases.  The  adoption  of  the  standard  became  neces- 
sary for  the  guidance  of  the  commission's  inspectors  in  de- 
termining the  proportion  of  ear  seats  available  to  the  number 
of  passengers  carried. 
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Probably  most  engineers  and  surveyors  repair  their 
own  steel  tapes.  The  repair  outfit,  consisting  of  a  rom- 
hined  punch  and  rivet  set  and  copper  rivets  or  eyelets, 
is  almost  always  part  of  the  equipment  of  a  surveyor's 
office,  and  the  cleaning  and  mending  of  tapes  is  usually 
a  regular  rainy-day  occupation  for  such  of  the  field 
assistants  who  have  not  yet  attained  proficiency  in  draft- 
ing and  computing. 

From  the  experience  of  Fred  W.  and  Jolin  Y..  Kelly, 
of  Seattle.  Wash.,  manufacturers  of  tape-repair  outfits 
and  specialists  in  making  tape  repairs,  it  would  seem  that 
few  surveyors'  assistants  know  how  to  repair  a  broken  tape 
])roperlv,  even  when  furnished  with  all  the  necessary 
facilities.  From  information  furnished  by  the  Kelly 
brothers  and  from  a  great  many  samples  of  tape  repairs 
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Fig.  1.    "HonitiDLM  Kxampi-ks"  of  Tai-k  Kim-airh 


ulimilted  by  tlicm,  the  following  connnciits  iiave  been 
|)iepared. 

The  point  which  needs  the  most  emphasis  is  tiiat  no 
matter  how  the  tape  is  broken,  some  of  the  original  tape 
must  be  cut  away  and  a  new  piece  spliced  in.  This 
a  Implies  both  to  graduated  ribbon  tapes  and  to  most  of 
the  heavier  flat-wire  tapes.  Any  kind  of  a  mend  which 
stiffens  the  tape  at  the  splice  weakens  it  and  makes  it 
more  likely  to  break  near  there  a  second  time,  especially 
in  the  case  of  thin  ribbon  tapes.  The  only  exception  is 
in  the  case  of  heavy  wire  tapes,  i/s-in.  wide  or  less,  which 
arc  usually  so  stiff  that  they  can  be  mended  with  a 
soldered  sleeve. 

In  Fig.  1,  tapes  Nos.  1,  2  and  :?  illustrate  defective 
sjilices.  No.  1  is  made  by  lapping  the  tape  by  0.12  ft. 
and  securing  the  lap  with  si.x  eyelets.  A  little  reasoning 
would  have  shown  that  two  eyelets  and  a  0.02-ft.  lap 
would  have  done  just  as  well.  This  is  one  end  of  a  0.3-ft. 
split-e,  and  the  tape  broke  a  second  time  at  the  left-hand 
end  of  the  splice.  No.  2  is  another  lap  joint,  0.1  ft. 
long.  In  No.  3  the  whole  of  the  old  tape  has  been  retained 
and  the  repair  made  by  riveting  a  piece  0.15  ft.  long  on 
the  back ;  solid  rivets  are  used  where  e3-elets  should  have 
been.  Nos.  2  and  3  also  illustrate  defective  methods  of 
fastening  on  the  end  rings.  The  lap  is  too  long.  The 
best  result  is  attained  if  the  lap  is  little  more  than  0.1  ft., 
fastened  with  two  eyelets.  Nos.  4  and  5  show  conscientious 
and  ingenious  attempts  to  keep  flexibility,  but  l)y  means 
not  to  be  recommended.  No.  fi  is  a  crude  but  effective  re- 
pair, no  doubt  made  in  camp.  The  sleeve  was  probably  cut 
from  a  tin  can  and  an  a.xe  and  nail  were  used  for  a  punch. 
There  are  no  rivets  and  the  sleeve  holds  by  depressions 
punched  partly  through  the  tape. 

In  Fig.  2  is  illustrated  the  proper  way  to  make  tape 
repairs  according  to  directions:  First  punch  two  holes 
in  carli  of  tiic  broken  ends  about  1  in.  or  more  l)ack  from 
the  i)reak.  Take  a  piece  of  tape  about  2  in.  longer  than 
the  completed  splice  is  to  be,  lay  one  of  the  broken  ends 
on  the  s])lice,  tying  it  tightly  to  insure  proper  alignment, 
and  punch  holes  in  the  splice  through  the  holes  already 
pimciied  in  the  tape,  placing  and  setting  a  rivet  as  soon 
as  a  hole  is  punched.  Solid  rivets  are  used  for  flat-wire 
or  band  tapes,  and  when  the  ta])e  is  i/t  in.  or  less  wide, 
the  rivets  are  placed  in  tandem,  as  shown  in  No.  1,  Fig.  2. 
When  the  splice  has  been  riveted  to  one  end  of  the  broken 
tape,  lay  the  other  broken  end  on  it,  and  butting  tiie  two 
cn(l>  of  Ibc  break  together,  tie  it  m  place  and  rivet  as 
before.  When  all  the  rivets  are  driven,  notch  the  ends 
of. the  tape  dose  to  the  rivets  with  an  edged  lile  and  break 
the  tape  on  the  lile  marks.  In  the  same  nmniu'r  notch  and 
l)reak  olf  the  ends  of  the  splice  close  to  the  rivet.s.  The 
resiMt  is  a  lap  of  iidt  over  0.03  ft.  for  a  tandem  splice  and 
a  little  (>\er  0.01  ft.  (or  1/8  in.)  for  rivets  side  by  side, 
whiib  means  a  tape  practically  as  flexible  as  new.  For 
thin  ribbon  taju's  eyelets  should  always  be  used  instead 
of  solid  rivets,  as  shown  in  Nos.  .3  and   I,  Fig.  2. 

To  replace  a  broken  ring  or  ix'y>air  a  tape  broken  at 
the  ring,  take  a  piece  of  similar  tape  siiowing  any  foot 
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mark.  Lay  tlio  riiin:  with  its  tli[)  or  sleeve  in  place  on 
this  splieo-tapo,  and  hold  it  tliere  by  slippinu'  a  narrow 
pieeo  ot"  tape  (or  a  wire)  under  the  spliee-tajie  and  over 
the  riiifT  (>ee  Fii,'.  o).  Punch  one  hole  throujrh  the  rini,' 
elip  and  tape,  sejiarate,  and  eut  the  tape  elose  to  the  hole; 
insert  the  elip  and  rivet,  usinfja  long  evelet.  Then  puneli 
the  seeond  hole  and  rivet  as  before.     Notch  the  clip  with 
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;ir.  li  and  hca\y  decorative  work  above.  All  this  was  out- 
ride the  building-  line,  as  shown  in  the  accompanying 
di-awini;-.  'I'o  ('liniin:ili'  sidcualls  obst  miction,  one  of  the 
n:asonrv  c')ni->cs  of  c.k  h  pier  was  diillcd  and  broken  ont. 
.Tacks   and    blocking   wen;   jdaccil    lo   sn|i|ioit   jbc   suj)er- 
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a  file  close  to  the  eyelets  and  i)reak  it  oil'  on  liotb  snles 
of  the  tape.  Rivet  the  new  .section  to  the  broken  end, 
not  less  than  21/:;  i"-,  or  0.2  ft.,  Ironi  the  end,  being 
careful  to  lay  the  new  piece  on  top  of  the  old  tape. 

Alterations  are  being  made  in  the  first-floor  fronts  of 
several  of  the  older  oftice  buildings  in  Chicago,  partly  to 
remove  decorative  or  structural  work  eneroaehing  uj>on 
the  sidewalk  line  (as  required  by  the  city)  and  partly  to 
give  increased  sliop-front  space.  In  the  former  case  out- 
side .stairways  have  been  shifted  back  into  the  buildings 
and  porticos,  columns,  etc.,  removed  or  trinnned  down. 
Where  the  batter  of  heavy  masonrj'  walls  extended  beyond 
the  building  line  the  nia.<onry  has  been  dressed  to  a  ver- 
tical face,  or  in  .>iome  cases  the  original  nia.sonry  has  been 
•placed  by  steel  columns  and  lintels. 

M  the  Postal -Telegraph  Building  (the  old  Hialto 
Building)  the  main  entrance  on  Van  Buren  St.  had  nia.s- 
>ive  piers  of  quarry-faced  ma.-ionry  supporting  a   portal 
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structure,  while  a  pair  oi'  I-beam  cantilevers  was  inserted 
in  each  pier.  After  these  were  in  place  the  lower  part  of 
each  pier  was  removed,  leaving  the  arch  and  upper  decora- 
tive work  supported  on  the  cantilever  brackets. 

.V  brick  facing  was  built  for  the  lower  part  of  the  new 
work,  then  a  network  of  reinforcing  bars  was  placi'd  and 
concrete  filled  in  to  cover  the  broken  face  of  tlie  old 
masonry  and  the  eiuls  of  the  cantilevers. 

-V  similar  crusade  against  building  encroachments  in 
lower  Broailway  and  Fifth  .\ve..  New  York  City,  in  1912 
and  l!)l.l  required  some  very  expensive  changes  of  the 
froiits  of  .several  promii.ent  buildings. 
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An  efifioient  concretiiij;  j)laiit  !.<  in  u.<e  on  the  new 
apsembling  plant  for  the  Ford  Motor  Co.  at  Louisville, 
Ky.  The  mixer,  a  V:ryf^-  Smith,  is  located  below 
ground  level  alongside  the  base  of  an  Insley 
tower,  and  both  mixer  and  hoist  are  driven 
from  the  same  engine.  The  feed-hopper  plat- 
form, shown  in  the  accompanying  view,  is  on 
a  level  with  a  near-by  railway  switch  on  which 
cars  carrying  material  arc  brought  in  and  the 
material  dumped  in  piles  near  the  tower.  Ma- 
terials are  brought  from  the  piles  by  wheel- 
barrows and  dumped  into  the  feed-hopper 
shown  in  the  foreground.  Alongside  of  this 
feed-hopper  are  two  levers  operated  by  one 
man.  One  lever  controls  the  feed  gate  and 
the  other  the  discharge  gate  of  the  mixer.  On 
the  level  below  and  within  reaching  distance  is 
the  water-pipe  valve  and  a  signal  Avire  that 
leads  to  the  engine.  Thus,  the  one  man  shown 
in  the  center  of  the  view  controls  the  whole 
mixing  and  hoisting  operations. 

With  this  plant  a  batch  can  l)e  made  every 
22  sec.  with  a  labor  cost  of  28c.  a  cu.yd.  The 
plant  was  devised  by  E.  A.  Thompson,  Super- 
intendent for  the  contractor,  the  W.  V..  Wno( 
Detroit,  Mich. 


plate  to  give  room  for  bolting  on  the  first  cylinder.  The 
plate  is  fastened  to  the  foundation  by  anchor  bolts.  After 
the  first  half-cylinder  is  in  place  the  topmast  is  set  inside 
and  guyed.  The  topmast  hoisting  cable,  60  ft.  long,  is 
laid  in  the  grooves  in  the  mast  (see  drawing),  where 
it  remains  until  all  the  steel  has  been  erected.     One  end 
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Met&aod  of  KrectiEa^  Marcoicai 
Masts 

By   L.   H.   I'F.Kiii.Ks* 

Erecting  a  tubular  Marconi  radio  mast  is  an  interest- 
ing and  rapid  performance.  Ten  stations  have  recently 
been  built  by  the  J.  (J.  White  Engineering  Corporation, 
involving  Tf)  masts  varj-ing  in  heiglit  from  300  to  500  ft. 
The  mast  sections  are  built  up  of  steel  iialf-cylinders  or 
quarter-cylinders  made  from  flat  steel  plates,  horizontal 
and  vertical  bolting-flanges  being  pres.sed  fmni  the  Hat 
plate  when  the  section  is  shaped.  As  a  rule,  tbe  half- 
cylinder  .sections  are  10  ft.  long  and  the  quarter-cylinder 
sections  IT)  ft.  long.  The  transmitting  masts  are  a  trifle 
iiiglier  than  tlie  receiving  ma.sts  and  are  of  larger  diameter 
throughout  tlie  lower  portion. 

These  ma.sts  have  a  wooden  topmast,  ordinarily  Itxlt 
in.  l)y  23  to  30  ft.  This  is  used  as  a  ginpole  during 
erection.  The  stcd  sections  of  the  mast  itself  have  a  |/o-in 
diaphragm  plate  in  each  horizontal  joint.  Tiie  plate  is 
made  in  halves,  notched  to  go  around  the  erection  pole. 

At  station  No.  I,  .Marshall,  Calif.,  .seven  300-ft.  masts 
were  crecte<l.  Tlie  method  n.-^ed  in  erecting  one  of  these 
rnast.t — a  receiving  mast  composed  of  ."i  I  half-cylinders 
2t  in.  ill  diameter,  which  is  described  in  what  is  to 
foiiow — represents  tlie  typical  procedure.  The  foniuia- 
tion  is  of  concrete,  10  ft.  s(|iiare  by  '>  ft.  (Iei'[>.  The  four 
anchorages  are  lO-ft.  roncrctc  cubes,  |.'>()  ft.  from  the  mast 
fool. 

In  erecting,  a  half-iylindcr  is  (irsi  boiled  lo  a  steel  bed- 
plate sbimmcil  up  from  the  foiindalion,  the  concrete  of 
till'    foiindatioii    liavinjr    been    left    down     I    I'l.    l)cl(i\v    llic 
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Oxe-Max  Control  of  Coxcrete  Mixer 

of  this  cable  is  attached  to  a  hook,  which  bolts  to  the  top 
horizontal  flange  of  the  steel  cylinder.  The  cable  runs 
from  the  hook  down  to  the  foot  of  the  wood  mast  and  over 
a  sheave  there  and  up  the 
mast  and  is  lashed  at  a  point 
where  it  will  not  interfere 
with  the  placing  of  the  op- 
jtosite  half-cylinder,  which  is 
now  raised  and  bolted  both  to 
the  bedplate  and  to  the  adja- 
cent half-cylinder.  The  next 
two  half  sections  are  then 
placed  on  top  of  the  cylinder 
just  erected,  the  vertical 
joints  being  staggered  90  deg. 
A  sheave  mounted  on  a 
pedestal  is  then  bolted  to  the 
top  of  the  last  half  section 
rai.sed,  directly  in  line  with 
one  of  the  cable  grooves  in  the 
topmast.  The  hook  on  one 
end  of  the  topmast  hoisting 
cable  is  moved  to  the  top 
flange  of  the  cylinder  last 
erected,  and  there  l)olted.  The 
run  of  the  topmast  hoisting 
cable  is  now  down  from  tlie 
hook,  tiiroiigh  the  siieave  at 
the  bottom  of  the  topmast 
and  up  the  side  of  the  mast 
to  the  sheave  on  the  flange 
of  tlie  cylinder  last  erected, 
down  to  a  pulley  at  the  foot 
of  I  he  steel  mas(,  and  over  to 

, ,  y     Y      one  drum  of  ihc  hoisting  en- 

L-il  giiie. 

fiKTloN   Orri'lT  Koii  '{'he  lopmast    is  ln'ld   in   its 

M  MduM  M  \srs  Mitcessive     positions     during 


jiiiK-  10.  i!Mr. 
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.  ix'ctiim  li.\  "  I'iii  kiiinvn  iis  n  (id.     Near  llic  Iium-  of  llu-  nii.-cil   atul    |ilanMl   in    poHilioii   aiioiil    tlic   topma-l.      'i'ln- 

I      topiiiHst  tlicrc  is  a  liolc  a|i|ini\iiiiatt>ly  I'/i-^-'l  I   ■■>■•  wliii  li  nialirial  liiic,  wliicli  rainrs  the  HuctiotiH,  opiTatcH  tliroii^li 

I      pivrirs  tlic  mast,  ami  at    tlu>   liip  oT  racli  stcfl  (vlimlcr  a  |iiilli-y  altailii'd  to  the  oiilt-r  <-ml  of  om.' of  tliu  aiif^lc-iroii 

I      thiTf  is  a  »«)rn\s|Mimliii^'  hole.     W'lu'ii  tlu'  lo|imast  is  laiscil  \)\jrv  supports  ami  leads  tlitoiij;ii  a  pidli'V  at  tiiu  must  foot 

Ui  a  lu-w   working   position   a   lid   is   passed   tliroti>;li    the  to  tiu!  second  drum  oT  the  iioistiii;.'  engine. 

\  Under  and  topnuist,  thus  amliorinj.;  the  latdr.  Wlun  idl  (he  s(eelw()rk  has  heen  entcted,  the  topmast 

When  till-  tirst  eyiimler  has  heen  en-cted,  the  eomrete  is  sei  iirely  \ved;,'ed  in(o  the  top  cylindcir.     The  crossurm 

>undation    is  e«uitinued    up   to  a   ixiint    I    It.   ahove   the  is  attached  with  its  insulators  and  pulleys,  and  the  l/^-in.- 

cdpiatt-.     'I'he  interior  (d'  the  cylinder  is  then  tilled  with  diameter  permanent  top  cahle  is  attached  to  u  pull(;y  at 

•,tHtd  «ement  i,'rout  to  the  hottom  of  the  lid  liole.     Water  the   head   <d'   (he  topmast  and   lashed  at  the  toj)  of  the 

III  the  cylinder  thus  drains  from  the  (id  hole.  >leelwork.      A    (J'^O-ft.    steel    eahle    is    |)ass(!d    throuf,di    a 

The  next  step  is  the  riiiuiu},' (d' the  eri'ction  ca;;e.  which  pidley   attached   to   the   topmast   near   (lie  crossurm   and 

Is  C.  ft.  S  in.  stpiare.  huilt  in  halves  (itted  around  the  mast  reaches  to  the  ^(ronnd  douhled.     lioth  these  lines  remain 


^^l:\vs  DnuNG  ("ouiisi:  or  KiiKcriox  of  ;ii)()-FT.  ^Masts  at  Marshall,  Ialif. 

(A,   Cylindrical    section    with    diaphragm    plate   attached.      B,  StarfiiiK  erection;  erection  topmast  and  cage  rigged. 

up  100  ft.     D,  Mast  completed;  lowering  erection  cage) 


and  securely  Ijoltcd  toi^ether.  It  is  supported  by  steel  arms 
attached  to  a  collar  on  the  topmast  and  is  raised  by  four 
1-ton  chain  blocks,  each  with  120  ft.  of  chain,  all  as  shown 
in  the  drawing.  After  bolting  up  the  two  half-cylinders 
the  first  operation  in  raising  the  erection  outfit  to  a  new 
[wsition  is  to  hoist  the  topmast.  During  this  operation 
the  cage  is  anchored  by  chains  attached  to  the  top  flange 
of  the  last  cylinder  erected.  The  chain  blocks  from  the 
mast  crossarnis  are  let  out  as  the  topmast  is  raised.  When 
the  topmast  is  anchored  in  its  new  ])osition,  the  chain 
blocks  are  tightened  and  the  cage  anchors  detached.  The 
workmen  raise  thenisehcs  and  the  cage  by  means  of  the 
chain   blocks.      The  next    pair  of  half-cylinders   is   then 


permanently  on  the  mast  and  ali'ord  means  for  reaching 
the  top. 

When  the  top  cylinder  has  been  erected,  the  position 
of  the  cage  is  just  below  the  top  set  of  guy  cables,  to  which 
the  cage  is  fastened  at  the  guy  attachments.  In  dis- 
mantling the  cage,  the  chain  blocks  are  removed  and  the 
angle-iron  cage  supports  are  disconnected  and  lowered  to 
the  ground.  The  bolts  holding  together  the  halves  of  the 
cage  are  replaced  by  loo.se  i)ins  attached  to  the  hoisting 
line  by  means  of  cables  and  pulleys.  This  is  accomplished 
in  such  a  manner  that  when  ready  to  lower  the  cage  these 
pins  slip  out  automatically  and  the  cage  falls  apart,  as 
shown  in  view  1). 
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During  the  erection  of  these  particular  mast^  the 
weather  conditions  were  .severe.  Gales  of  !>0  mi.  per  lir., 
as  registered  at  the  Point  Reyes  Station  of  the  U.  ti. 
Weather  Bureau,  made  the  work  especially  hazardous. 

The  cylinders  were  given  one  complete  coat  of  paint  in 
the  shop.  Two  inside  coats  and  one  outside  coat  were 
applied  in  the  field  before  erection,  and  a  second  outside 
coat  afterward.  It  was  found  most  satisfactory  to  have 
two  members  of  the  erecting  crew  paint  the  masts  im 
mediately  after  erection,  working  from  a  scaffold  operated 
by  the  hoisting  engine.  In  the  meantime  the  other  mem- 
bers of  the  crew  attended  to  the  moving  of  the  erection 
outfit  to  the  next  mast,  the  hoisting  engine  being  shifted 
last. 

The  main  advantage  of  this  type  of  mast  is  the  short 
time  required  to  erect.  This  is  the  principal  factor 
wherein  a  saving  in  cost  can  be  shown.  So  far  as  weight 
and  cost  of  material  are  concerned,  the  probabilities  are 
that  there  is  ver}'  little  advantage  in  this  type  over  the 
structural-steel  self-supporting  mast.  This  general  type 
was  first  designed  by  Marconi's  Wireless  Telegraph  Co., 
Ltd.,  London,  England,  and  with  slight  modifications  has 
been  used  ver}-  sxucessfully  by  the  Marconi  Wireless 
Telegraph  Co.  of  America,  and  associate  companies. 

No  falsework  whatsoever  is  used  in  the  erection  of  the 
Marconi  type  of  mast,  and  to  give  an  idea  of  the  short  time 
required  to  erect  a  mast  complete,  the  J.  G.  White  forces, 
at  Bolinas,  Calif.,  erected  one  of  the  300-ft.  masts, 
attached  ail  guys,  dismantled  the  cage  and  secured  the 
topmast  in  28  working  hours,  with  a  force  of  one  foreman 
and  eight  men.  A  400-ft.  mast  at  station  7,  Clarion, 
Mass.,  was  erected  in  approxinmtely  35  hr.  by  a  foreman 
and  11  men.  A  500-ft.  mast  at  station  9,  Kahuku,  H.  I., 
was  erected  in  72  hr.  by  a  foreman  and  12  men.  Erection 
in  tlie  Hawaiian  Islands  took  a  longer  time  because  of  the 


.-'..r^ 


a/.^ 
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1  h,    I      An   Indian  l"'(>orr.i;ii";i: 


class  of  labor  used.  First-class  riggers  were  not  available, 
and  a  cosmopolitan  lot  of  Japanese,  Russians  and  Kanakas 
were  employed.  It  is  worthy  of  note  that  in  the  erection 
of  the  79  masts  at  these  ten  stations,  not  a  man  was 
seriously   injured. 

The  three-rope  suspension  footbridge  shown  in  Fig.  1  is 
across  the  Jheluni  River  in  northern  India.  It  is  mainly 
interesting  on  account  of  the  simplicity  of  the  lloor  and 
the  remarkable  uniformity  of  the  spreaders,  which  thougii 
of  natural  growth  are  of  practically  the  same  angle  and 
size  thn)ught)ut  the  bridge. 

Another  and  almost  equally  primitive  suspension  bridge 
is  tlie  one  built  over  the  Canadian  River  in  Oklahoma. 


Fi(i. 


Slsri^.NslU.N    llKllKiK    OVKU    C.VNADIAN     KlVKK. 

Oklahoma 


Tliis  bridge  (Fig.  2),  however,  has  an  elaborate  floor  sys- 
Icni  as  compared  witi\  that  of  the  Hindoo  structure.  The 
Oklaiionia  bridge  is  iiung  i)etween  (wo  trees.  It  was  built 
liy  "line  walkers"  whose  duty  it  is  to  inspect  the  nuiiii 
trunk  i)ii)e-liiie  ol'  the  GuU'  Kefining  Co. 

RippiwfC  Up  Street  Railway 
Tracks 

Since  October,  1 91 3.  the  San  Antonio  (Texas)  Trac- 
tion Co.  has  had  to  rebuilil  practically  all  the  tracks  in 
the  downtown  section  because  of  the  pa\ing  progriini 
adoptf<|   by   the  city,  which  was  mentioned  iu  our  issue 


. I  line  10.  \'.nr, 
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wvrx'  (!()-lli.  T-niil  in  ;,'rav»  I  luillast,  wliih-  nllii'is  wi'if  ('< 
III.  7I-II1.  iiMtl  7-iii.  !IS-II).  ;;i(HiV('(l  ^jirdtT  rail  laid  on  wcmmI 
tiivx  in  coni'ifti'.  'I'lif  U8-II1.  rail  was  in  piod  ((iiiilition 
und  was  used  in  iJic  rcronstrnitioii  of  tlu'  track,  wliili' 
till'  olIuT  tracks  wiic  n'|iia(cd  with  (iyj,-in.  87-11).  or  !l',i- 
11).  >;irdfr  rail. 

In  rfcoMstrnctioii  (c\ii'|>l  at  spciial  \\nrk)  sti'cl  tics 
wtTc  used.  Tlii'sc  arc  (I  in.  lonj,'  liy  .'t  in.  dcc|i,  with  a  ."> 
in.  upper  !lanj:c  and  a  M-in.  lower  liaii;,M'.  and  arc  spaced 
ll/M  i>r  Ti  in.  c.  to  c,  e\ce|it  at  joints,  where  tliev  aic 
-paced  on  v-in.  centers. 

In  tearini:  out  (iO-lh.  u'ravel-liallasted  track,  jack-pits 
were  dui:  ojiposite  each  other  under  each  rail  and  spaced 
almut  IT)  or  '^0  ft.  a])art.  The  track  was  jacked  n\i  hy 
the  use  of  one  I.'")-ton  jack  per  rail.  As  the  track  was 
raised  men  witii  sledije  hammers  knocked  the  cros.s-ties 
clear  of  the  rail.  This  work  was  desiribed  by  (J.  W. 
^inith.  of  the  San  Antonio  Traction  Co..  at  the  eleventh 
innual  convention  of  tiie  Southwestern  Klectrical  &  (ias 
Association. 

In  the  case  of  the  section  with  tiie  concrete  bed,  wliere 
W00.I  ties  h.id  been  used,  jack-pits  were  du^'  opposite 
each  other  under  each  third  tie.  Si.x  IS-ton  jacks  were 
phueil  in  eon.secutive  jack-pits  and  the  whole  mass  of 
mils,  ties  and  concrete  was  raised  6  or  8  in.  and  blocked 
up  on  large  pieces  of  broken  concrete,  roek  or  old  ties. 
Drill-pointed  chisels,  made  from  li^-in.  octagonal  steel, 
and  r.i-lb.  sledge  hammers  were  used  to  break  up  the  lon- 
crete.  The  large  pieces  of  concrete  were  hauled  to  a  stor- 
age yard  for  future  use  in  concrete  construction  where 
steel  ties  are  used. 


AnotSiier   SairaTipIle  airadl  E-fficaeiat 

Recordniag  Ga^e  foff"  Wear 

Mes&st&resii&ein^tls 

Bv  David  K.  Adams  and  Haul  1.  Kobkuts* 

We  are  now  using  in  Columbus,  Ohio,  a  device  for  the 
measurement  of  sewage  flow  similar  to  that  descril)ed  in 
Engineeiuxg  News,  Apr.  29,  1915,  which  we  think  offers 
several  advantages  over  the  one  employed  l)y  the  Massa- 
chusetts State  Department  of  Health. 

The  City  of  Columbus  is  having  made  a  sewerage  .survey 
under  the  direction  of  Prof.  P.  H.  F^no.  of  the  Ohio  State 
University,  and  while  employed  upon  tliis  work  as  inspec- 
tors, the  writers  designed  and  built  the  gage  described 
herewith. 

Our  original  intention  was  to  build  a  gage  for  the 
mea.surement  of  the  dry-weather  sewage  flow  only  and  for 
use  with  metal  weirs,  which  had  been  placed  in  various 
sewers  of  the  city,  but  we  are  now  using  these  gages  also 
for  the  measurement  of  storm  How.  and  they  are  giving 
excellent  service. 

The  gage  consists  of  a  wooden  float  covered  with  gal- 
vanized iron,  to  which  is  attached  a  framework  of  two 
small  steel  rods  connected  by  galvanized-iron  strips,  which 
carries  the  recording  pen.  To  the  upper  end  of  this  frame- 
work is  attached  a  cord  running  over  a  pulley  above  and 
carrying  a  counterweight.  The  cylindrical  drum  carry- 
ing the  record  is  covered  with  thin  galvanized  iron  and 
is  driven  by  an  8-day  double-s|)ring  clock  manufactured 

•Ohio   State    University.   Columbus.    Ohio 


by  .Si'lh  Tiiuiiia.-,  Tliniiia.-loii,  Coiiii.  Tiie  record  shei.-l 
Is  laslciicd  on  the  drum  by  riibbcr  liaiidH  at  the  lop  und 
Itoltoin. 

The  framework  carrying  the  pen  is  pntvented  fn.in 
iiitiving  laterally  by  means  of  guidi;  Htri|)H,  in  which  lioles 
to  lit  the  steel  rods  are  made,  and  also  by  meanH  of  the 
counterweight.  The  bearing  for  the  drum  Ik  made  as 
shown  in  the  <lrawing  hy  the  use  of  u  small  glasH  plate. 
The  siiaft  carrying  the  drmii  is  li.ved  rigidly  to  the  clock 
and  is  geared  so  as  to  make  oik;  revolution  in    12  hours. 

The  wli(de  ap|)aratus  is  built  in  one  box,  and  holes  are 
<ut  in  the  top  and  bottom  to  allow  for  the  float  win;  and 
counterweight  cord.      In    the   gage   used    by    the    .\lassa- 
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Dktails  of  Columbfs  Rkcokding  Skwaoe  (Jage 

chu.setts  Department  of  PIcalth  the  recording  pencil  is 
carried  on  a  rod  which  in  turn  is  guided  in  its  vertical  mo- 
tion by  a  small  arm  moving  in  a  slot.  The  rod  to  the 
float  must  not  be  too  long,  or  its  weight  would  prevent 
the  free  working  of  the  float;  hence,  if  it  were  desired  to 
install  the  gage  in  a  manhole,  say  10  ft.  above  the  level  of 
the  sewage,  there  would  probably  be  some  difficulty  in  its 
working. 

As  gages  of  this  type  record  the  actual  variation  in  the 
flow  or  head,  the  cylinder  must  be  of  such  height  as  to 
cover  this  variation.  In  order  to  measure  greater  varia- 
tions without  the  u.se  of  a  very  high  cylinder  (as  during 
a  storm),  we  have  used  an  auxiliary  double-pulley  ar- 
rangement, as  shown  in  Fig.  2.  This  requires  the  use  of 
another  small  counterweight,  but  it  has  worked  very  .sat- 
isfactorily. By  this  arrangement  the  range  of  the  cylin- 
der may  be  increa.sed  according  to  the  ratio  of  the  cir- 
cumferences of  the  pulley  rings. 

The  advantages  claimed  for  this  gage  are:  (1)  It  is 
extremely  simple  and  easy  to  build;  (2)  by  means  of  ad- 
justing the  length  of  the  float  wire  it  may  be  installed  at 
any  height  above  the  flow  line;  (li)   the  gage  is  covered 
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and  thereby  protected  wlicii  ])laie(l  beneath  a  perforated 
manhole  cover;  (4)  its  cost  is  low;  (.'))  it  may  be  easily 
installed  in  sewers,  sump  holes  or  ojien  streams. 


Fr(i.  .3.     Homk-Madk  'RKroRniNo  Gage  Used  for 

Si:\VKI!.\(!K  SiriiVKY  OF  CoMMBrS.  OlIIO 

Throuf;liout  the  last  summer  we  operated  continuously 
two  of  these  ;,'aires,  and  no  trouble  was  exiierienced  with 
tlieni.  The  material,  iiicludini,'  the  clock,  should  not  cost 
more  than  $8,  and  it  can  be  built  by  anyone. 


NOTES 


Vmr  ot  C'oncretp  IMIeii^An  Inquiry  nn  to  the  practice  and 
pxperlenci-  of  niiiiiiToiiH  rallwu.vi<  In  thi>  u»e  of  concrete  plli-.n 
hiis  hfcn  rnailr  liy  the  iiiiiHonry  coniinlttiu-  of  the  AiniTlcnn 
ICallwiiy  KnKlni'prlnw  AhhixIiiIIom,  mikI  Itif  Hunininry  of  IIh 
rpvlfw  of  Ihp  Inroriimtliiii  oliriilni'il  Im  niiliMliinlliilly  iih  fiillowH: 

The  pIlPH  nrf  iiHimlly  n-lnforcerl.  luit  pliiln  concrete  pilea 
hjive  been  uhciI  In  wi-vitmI  ciimi'H.  TIuti-  Im  ii  liirui'  vurliiiicf  In 
the  fimount  of  Hteel  ri-liiforiwrnent  uhimI.  Iioth  loiiKitudliml  anil 
trnnnverne.  The  Kreater  portion  of  tin'  plle«  have  M•^n.  ro<l« 
for  trannverne  relnforcetnent,  whelhiT  Hplraled  or  hixiiieil 
.Steel  nrienh  in  iineil  In  a  few  cuxen,  ami  In  one  cane  ailillthnial 
Hteel  relnforirtnerit  In  nH.^il  In  the  Iniiil  of  the  pile.  The  welnlil 
iif  iileel   per   linear   foot   of   iille   rariKex   from   i.2U  lb.   on   the  <"., 


B.  &  Q.  R.R.  to  12.5  lb.  on  the  Illinois  Central  and  17 V4  lb.  on 
the  C,   M.   &  St.   P.   Ry. 

The  piles  are  usually  of  16-in.  short  diameter,  whether 
square  or  octagonal.  The  A.,  T.  &  S.  F.  Ry.  varies  the  short 
diameter,  using  the  formula  D  =  7  in.  +  %-in.  L.,  where  L 
pinials  length  of  pile  in  feet.  Straight  piles  are  used  more 
than   those   of  tapering   section. 

I'uniliine  with  a  Boat  Motor  was  employed  in  sinking  a 
ot'l  sti:'ft  for  the  Milwaukee  Western  Malting  Co.  The  motor, 
>vhioli  was  built  by  the  Kvinrude  Motor  Co.,  of  Milwaukee, 
is  made  to  hook  over  the  stern  of  a  rowboat  or  scow,  its 
vertical  shaft  being  geared  to  a  propeller  shaft  ("Engineering 
.Wws,"  Nov.  19,  101 1).  In  this  case  the  vertical  shaft  was 
coupled  directly  to  tlie  shaft  of  a  small  centrifugal  pump, 
submerged  in  the  sump,  and  having  a  capacity  of  50  gal. 
per   min.    with    10    ft.   head. 

An  I'nasual  Highway-Uridsre  Abutment — In  building  a 
bridge  abutment  in  water-bearing  gravel  where  scour  was 
to  be  apprehended,  Willis  Whited,  Bridge  Engineer  of  the 
Pennsylvania  State  Highway  Department,  resorted  to  the 
design  shown  in  the  accompanying  illustration  as  a  cheap 
and  effective  solution  of  the  problem.  Instead  of  extending 
the  whole  abutment  down  beyond  the  water-bearing  stratum. 


Bridoe  Abutmext  IX  Water-Bearing  Gravel 

a  cutoff  wall  was  built  on  the  face  of  the  abutment  to  the 
full  depth  and  the  rest  of  the  abutment  carried  down  only  far 
enough  to  be  below  frost  action  and  to  give  a  firm  bearing. 
The  sketch  illustrates  the  principle,  but  not  the  actual 
dimensions. 

Rerord  Maps  of  New  York  AVater-SappIy  Dintribution 
System — For  genera!  use  as  wall  maps  and  for  the  use  of 
foremen  and  others  in  the  field,  tracings  to  a  scale  of  400  ft 
to  the  inch  have  b'*en  prepared,  showing  by  symbol  size  of 
mains,  connections,  valves,  hydrants,  blowoffs,  etc.  Street 
lines  are  omitted  except  in  outlying  sections,  as  the  mains 
indicate  the  streets  and  the  additional  lines  are  confusing. 
These  mails  arc  kept  up  to  date,  and  prints  in  the  repair 
companies'  headquarters  are  corrected  each  month  as  far  as 
practicable.  The  boundaries  of  services  are  shown  by  colors 
Atlases  to  scales  of  100  and  160  ft.  to  an  inch  have  been 
tried  to  record  actual  locations  of  mains,  valves,  hydrants 
and  appurtenances,  with  depth  of  cover,  when  laid,  etc 
These  have  not  been  a  success  and  it  is  considered  that  draw- 
ings to  a  scale  of  40  ft.  to  an  inch  will  be  more  suitable, 
with  a  scale  of  20  ft.  used  where  there  are  very  complicated 
intersections.  On  the  large  scales  can  be  shown  location  of 
taps  as  well  as  other  details. — W.  W.  Brush,  in  a  paper  be- 
fore the  American  Water  Works  Association,  March  "Bulle- 
tin,"  1915. 

IIiKh  CumiireMMlvr  StrcuKth  of  (ilann — Compression  test.s 
on  glass  made  a  few  .\ears  ago  at  Watertown  Arsenal  showed 
remarkably  high  strength.  Samples  4x2x1  In.  tested  on  end 
showed  strengths  from  52.000  to  over  77,000  lb.  per  sq.ln.  for 
rough  plate  glass,  and  45.000  to  S4.000  lb.  per  sq.ln.  for  pol- 
Isheil  plate  glass.  A  test  on  a  much  larger  specimen  was 
made  recently  at  the  Hureau  of  Standards.  A  cube  nearly  10 
In.  on  a  side  was  tested  in  conu>resslon.  At  relatively  low 
loaillng  the  Dutei  shell  of  the  cube,  Mi-ln.  thick  or  so.  .spalled 
off.  The  remainder  of  the  cube  was  not  seriously  Injured, 
however.  The  load  was  run  mi  to  the  capacity  of  the  ma- 
chine. 2.1011.000  lb.,  without  breaking  the  siiedmen.  The  load 
at  this  time  amnunleil  to  about  :I0.000  lb.  per  sii-ln  To  sup- 
plement these  surprisingly  high  llgures  of  the  crushing 
strength  of  brittle  material  wo  have  n  renuirkable  test  of  en- 
caUNlii'  tile  t;xli  In.  tested  on  edge,  on  a  base  approximately 
fix'...  in.,  showing  a  strenuth  of  50.000  to  Bl.itiO  lb.  per  sq.ln., 
as    ruporleil    In    Tents    of    MetaU    l!t!l5. 
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Wader  Waste  aimd  Mayoral 
I^^norance 

Tlu-  ^'n-nt  wiste  of  water  in  Cliiiiijjo  has  njjniii  l)oon 
liroii^rlit  to  |)ul)lir  notici',  tliis  tinii'  1)V  tlic  ri-port  of  a 
Inmnl  of  iMi^nncors  appointed  by  tlio  Cliicafjo  Ui-al  lOstate 
lloanl  to  iiKpiire  into  tlio  water-supply  and  seweraj^e 
-\ stems.  Tlie  new  mayor's  quoted  comment  on  this  re- 
port is:  "We  are  jjflad  to  have  lots  of  water  and  waste  it, 
lor  it  makes  Chiea<;o  a  cleaner  and  healthier  city.  I 
ilouiit  if  Chiea.y:o's  water-supply  c(ndd  he  improved  i)y 
.  uttinj;  down  the  quantity  and  filtering  the  remainder." 

Surely  in  th<>se  days  of  public  knowledge  concerning 
•'■elmical  and  .scientific  matters,  such  utterances  as  this 
f  the  mayor's  should  not  pass  unchallenged.  The  idea 
that  a  high  water  consumption  is  an  index  of  a  city's 
cleanliness  or  healtiifulne.ss  is  old;  but  it  is  an  idea 
tint  su]>])ortcd  by  fai'ts.  The  oflicial  reports  of  Chicago's 
"\v\\  engineers  in  the  city  service  show  that  from  30 
to  50%  of  all  the  water  pumjied  in  Chicago  is  wasted. 
That  means  that  leaking  faucets  and  water-closets  and 
carelessness  in  the  use  of  water  cau.sc  a  lot  of  the  water 
which  has  been  pumped  from  the  lake  to  run  into  the 
sewers  unused.  Such  wasted  water  does  not  make  the 
city  nor  its  peo])le  any  cleaner  and  does  not  furnish 
any  ])rotection  against  di.sease.  On  the  other  hand,  the 
cost  of  pumping  this  wasted  water  represents  an  enormous 
outlay,  which,  if  it  were  intelligently  expended,  could 
acwmplish  a  great  deal  in  protecting  the  health  of  the 
city.  Besides  this,  the  waste  of  water  causes  low  pres- 
sure in  many  parts  of  the  city,  where  the  mains  are  in- 
adequate, and  this  water  shortage  may  cause  unflushed 
water-closets  and  other  offenses  again.st  cleanliness  and 
health,  besides  seriously  affecting  the  city's  protection 
against  fire. 

These  are  facts  easily  demonstrable  to  any  intelligent 
person,  and  the  mayor  of  a  great  city  ought  to  be  in- 
formed as  to  these  facts  and  not  mislead  the  public  with 
the  exploded  idea  that  water  waste  makes  the  city  any 
cleaner  or  healthier. 


Fifoposedl  Sfts°eett= 


Hinm©ipe 

Congestion  of  street  cars  on  some  of  the  business  thor- 
oughfares of  Baltimore  has  led  to  propositions  for  re- 
routing several  lines  of  cars.  Certain  petitions  for  divert- 
ing lines  from  one  street  to  another  were  recently  reported 
on  by  Calvin  W.  Hendrick,  Consulting  Engineer  to  the 
Board  of  Estimates  of  Baltimore.  In  concluding  his  re- 
port on  the  specific  propositions  which  are  now  to  the 
front  -Mr.  Hendrick  suggested  the  need  for  a  broad 
cooperative  survey  of  the  whole  subject,  with  the  idea  of 
formulating  a  working  plan  for  some  years  to  come.  We 
quote  this  portion  of  Mr.  Ilendrick's  report,  which  is 
as  follows : 

As  conditions  in  the  city  are  reaching  a  stage  where  mat- 
ters of  this  kind  wiU  be  constantly  coming  up,  I  think  it  would 


111'  hixhly  ilfHinililu  for  the  Boiird  of  lOHttmatcH,  the  Puhllc' 
Service  ConiriilHHlon  iitid  tin-  llnitod  KullwiiyM  oMIclnlH  to  bf^Kl" 
II  rompri'heiiHlvo  Murvcy  of  tlii'  problcrii  from  the  Htnndpoliit 
of  the  rity  iiH  ii  wholo.  not  with  ii  view  to  niul<lnK  an  l>nrn<!- 
illiito  report,  but  to  b<-  prepared  to  liiive  the  Mituatlon  well  In 
hand,  ho  that  when  (lUcHtlonH  of  dlverhlon  and  con^eHtlon  ariwe 
they  will  be  in  a  poxltlon  to  meet  the  conditlonH  promptly, 
both   as  to   present   and   future   conditions. 

This  is  sound  advice.  A  few  cities  and  a  few  street- 
railway  companies  have  made  surveys  of  their  street- 
railway  .service,  an<l  many  others  might  well  follow  suit. 

The  proposition  for  a  triangular  survey — by  the  city, 
the  local  railway  interests  and  the  Public  Service  Com- 
mission— has  .some  strong  points.  Too  often — in  fact,  al- 
most invariably — such  studies  are  made  by  only  one  of 
the  parties  in  interest.  In  the  past  the  .street-railway 
companies  have  done  very  much  as  they  chose,  both  in 
laying  out  track  and  in  routing  cars.  The  public  is  now 
beginning  to  see  tliat  it  has  a  vital  interest  in  all  such 
matters.  It  is  not  yet  wholly  awake  to  the  situation. 
Its  interest  is  too  spasmodic,  too  sectional  or  local  and  too 
selfish.  When  it  docs  wake  up,  for  a  time  it  is  prone  to 
forget  that  proper  consideration  should  be  given  to  the 
interests  of  the  street-railway  company.  Mr.  Hendrick's 
proposal  to  bring  the  city  and  the  company  together 
to  study  these  problems  and  to  add  the  I'ublic  Service 
Commission  as  a  sort  of  umpire  has  much  to  commend  it. 


31  Ea 


SelEnna^  SttocI 


The  arrest  in  Pittsburgh  recently  l)y  United  States 
postal  inspectors  of  the  officers  of  the  U.  S.  Steel  Rail- 
way Tie  Co.  for  selling  stock  in  an  alleged  $2.5,000,000 
corporation  calls  attention  to  the  frauds  which  have  been 
carried  on  recently  in  various  jjarts  of  the  country  in  the 
exploiting  of  patents  on  railway  ties.  The  vigilance  of 
the  United  States  Post  Office  authorities  has  t»  a  large 
extent  done  away  with  the  old  plan  of  selling  stocks  in 
wildcat  corporations  through  the  mails  by  means  of  flar- 
ing newsi)aper  advertisements. 

The  business  is  therefore  carried  on  in  a  different  vray. 
Stock  is  sold  directly  by  agents  to  credulous  people,  us- 
ually of  small  means,  and  where  they  have  not  the  money 
to  purchase,  stock  may  be  traded  for  homes  or  farms. 
The  patent  railway  tie  proposition  appears  to  be  a  fav- 
orite one  with  which  to  convince  the  unwary.  It  is  easy 
to  show  on  paper  a  profit  of  millions  from  the  royalties 
on  the  remarkable  new  i)atent  tie  which  so  and  so  has 
invented,  and  for  which  such  and  such  a  great  railway 
comi)any  is  about  to  place  a  large  order. 

We  would  say  no  word  to  discourage  the  honest  in- 
ventor or  engineer  who  is  intelligently  striving  to  de- 
velop any  improvement  in  railway  ties  of  steel  or  rein- 
forced-concrete  construction.  It  seems  necessary  to  say, 
however,  for  the  information  of  any  of  our  readers  who 
may  have  knowledge  of  frauds  of  this  sort  being  carried 
on  in  their  neighborhood  that  inventors  have  been  working 
on  railway  ties  of  .steel  and  reinforced-concrete  for  more 
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than  a  quarter  of  a  century.  Many  of  these  inventors 
liave  been  thoroughly  familiar  with  all  the  practical  re- 
quirements of  railway  service  and  many  of  these  ties 
have  actually  been  tried  in  service  to  a  greater  or  less 
extent. 

The  net  result  in  the  United  States  at  the  present 
time  is  that  one  steel  tie — that  made  by  the  Carnegie 
Co. — is  in  commercial  use  on  the  railway  owned  by  that 
company  and  to  a  very  limited  extent  on  a  few  other 
railways.  There  are  not  to  exceed  a  dozen  other  steel 
and  concrete  ties  in  an  extremely  limited  experimental 
use.  Most  of  these  ties  have  proved  inferior  to  the 
wooden  tie,  while  others  which  have  given  fairly  satis- 
factory service  seem  impossible  of  use  for  commercial 
reasons.  These  facts  ought  to  he  known  to  the  men  and 
women  who  are  tempted  to  buy  stock  in  patent  railway  tie 
concerns  in  the  hope  of  reaping  a  fortune  thereby. 


Among  the  curious  pieces  of  legislation  enacted  by  the 
last  Congress  is  an  act  "to  fix  the  standard  barrel  for  fruit, 
vegetables,  and  other  dry  commodities."  Some  criticism 
may  be  made  of  the  wording  of  the  title,  since  one  might 
judge  from  a  literal  reading  that  the  standard  barrel 
needed  to  have  its  hoops  tightened  or  its  bung  driven 
home,  or  a  few  knot  holes  plugged !  It  may  be  assumed, 
however,  that  what  the  drafter  of  this  law  intended  was  to 
fix  the  size  of  the  standard  barrel.  It  further  seems  to  be 
the  case,  as  one  reads  between  the  lines  of  the  law,  that 
the  real  intent  of  the  act  was  to  fix  the  size  of  barrels  used 
in  marketing  apples,  pears,  potatoes,  onions,  and  other 
fruits  and  vegetables. 

Unfortunately,  in  the  desire  to  make  the  law  all-em- 
bracing, the  f  ramer  of  the  act  added  the  words  "other  dry 
commodities."  The  law  as  enacted  states  the  dimensions 
which  the  standard  barrel  shall  have,  qualifies  the  state- 
ment by  the  provision  that  a  barrel  of  any  shape  having 
a  capacity  of  7056  cu.in.  shall  be  a  standard  barrel,  and 
then  declares  that  it  shall  be  unlawful  "to  sell  a  barrel 
containing  fruits  or  vegetables  or  any  other  dry  commod- 
ity of  less  capacity  than  the  standard  barrel.  Any  person 
guilty  of  a  willful  violation  of  this  act  shall  be  liable  to  a 
fine  not  to  exceed  $500  or  imprisonment  not  to  exceed 
six  months." 

A  notable  exception  in  the  law  is  the  fixing  of  a  larger- 
sized  standard  barrel  for  use  only  in  the  shipment  of  cran- 
berries. The  particular  barrel  which  tiie  law  evidently 
was  meant  to  standardize  for  all  dry  commodities  other 
than  cranberries  is  what  is  commonly  known  as  a  flour 
barrel,  the  size  of  which  is  already  standardized,  we  be- 
lieve, by  a  law  fixing  the  weight  of  flour  which  a  barrel 
shall  contain.  Doubtless,  the  framer  of  this  law  did  not 
know  tbat  tlie  standard  l)arrel  used  for  .sugar  sliipments, 
of  which  liundreds  are  used  for  every  barrel  used  for  sliip- 
ping  cranberries,  is  considerably  larger  than  the  stan(binl 
flour  barrel.  If  it  was  wise  to  exempt  the  few  barrels 
used  for  cranberries,  why  not  exempt  the  vast  number 
used  for  sugar? 

Again,  the  framer  of  tbe  law  doubtless  knew  notliiiig 
as  to  the  vast  number  of  barrels  used  in  shipping  (cincnt 
and  lime,  which  are  certainly  "dry  commodities."  In  tlie 
lime  industry  the  use  of  the  standard  barrel  would  greatly 
unsettle  the  trade,  which  now  uses  dilfereiit-sizcd  barrels 
in    (!ifT»!rcnt   sections   of   tlic   coimtry.   according    to    tliM 


weight  of  lime  produced.  The  difference  in  the  weight  of 
lime  is  so  great  that  the  standard  barrel  fixed  by  the  law 
would  hold  in  one  section  of  the  country  only  225  lb.  of 
lime  and  in  another  section  285  lb.  Thus,  the  purchaser 
of  a  barrel  of  lime  receives  much  more  nearly  a  uniform 
amount  now  than  he  will  if  the  new  law  is  enforced. 

About  the  only  meritorious  feature  of  the  new  law  is 
that  it  does  not  go  into  effect  until  July  1,  1916.  There  is 
plenty  of  time,  therefore,  for  the  next  Congress  to  undo 
the  work  of  the  last  by  repealing  this  particular  piece  of 
foolish   interference   with   business. 

If  the  experts  of  the  Bureau  of  Standards  and  the  De- 
partment of  Agriculture  find  that  there  is  some  real  need 
for  standardization  of  the  barrel  used  for  fruit  and  vege- 
table shipments,  such  a  standard  might  be  legalized,  but 
there  is  no  reason  why  such  a  law  should  be  made  to  ap- 
ply to  the  sale  and  shipment  of  "all  other  dry  com- 
modities." 

m 


The  paper  in  this  issue,  by  T.  H.  Johnson,  Assistant 
City  Engineer  of  Sioux  City,  la.,  describing  the  meth- 
ods adopted  in  laying  concrete  roads  and  pavements  in 
Sioux  City,  will  be  read  with  interest  by  every  engineer 
interested  in  this  field  of  work.  That  Sioux  City  has  al- 
ready some  30  miles  of  streets  paved  with  concrete  and 
expects  to  lay  25  miles  more  during  the  present  season 
is  good  evidence  that  concrete  paving  as  there  laid  is  a  suc- 
cess. 

The  principal  feature  in  which  Sioux  City  practice  in 
laying  concrete  pavement  differs  from  the  usual  practice 
elsewhere  is  in  fhe  application  of  a  drv'  mix  of  equal  parts 
of  cement  and  sand  to  the  surface  of  the  concrete  after  it 
has  been  laid,  brought  to  the  proper  crown  and  floated. 
A  similar  method  has  long  been  in  general  use  in  fin- 
ishing concrete  sidewalks,  except  that  in  sidewalk  work 
neat  cement  is  generally  used  to  dust  over  the  top  to  make 
it  dry  enough  for  the  finisher  to  trowel  smooth.  It  is 
true  that  when  the  troweling  is  overdone  a  layer  of  neat 
cement  is  formed  on  the  surface  and  crazing  takes  place. 
Using  a  dry  mix  of  sand  and  cement  should  offset  this 
danger  and  should  give  the  pavement  a  dense  and  uniform 
surface. 

This  application  of  the  dry  mixture  to  the  surface  of 
the  wet  concrete  overcomes  one  of  the  chief  practical  dif- 
ficulties in  the  laying  of  concrete  roads  and  pavements. 
If  the  concrete  is  mixed  wet  enough  so  that  it  will  com- 
pact well  without  forming  voids,  it  is  apt  to  be  so  wet 
that  in  floating  the  pavement  smooth,  surplus  water  comes- 
to  the  surface  in  such  quantity  as  to  prevent  first-class 
work.  By  adopting  the  Sioux  City  plan  of  sprinkling  a 
dry  mix  on  the  wet  concrete,  the  latter  can  be  mixed  wet 
enough  so  that  it  will  run  freely  through  the  pipe  of  the 
distributor  and  spread  easily  on  the  subgrade.  Voids  in 
tlie  concrete  will  not  occur  with  such  a  wet  mix;  and  if 
tbe  surplus  water  is  absorbetl  by  the  dry  nuiterial  there  is 
IK)  chance  of  trouble  from  laitance.  It  is  to  be  noted  that 
this  dry  mix  is  spread  immediately  after  floating  the 
concrete,  so  that  tluTe  is  no  chance  for  the  concrete  to 
take  any  initial  set  before  the  dry  mix  is  applied. 

It  is  particularly  noteworthy  that  by  tlie  use  of  this 
dry  mix  to  give  a  firm,  smooth,  wear-resisting  top  coat- 
ing, Sioux   Citv   is  able   to  use  for  its  coiurctc   roads  a 
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murli  IciiixT  inivturc  llian  lli.il  urdiimi'ily  I'diisidcrcd  iicc- 
enMirv,  l«i  wit,  I  :  iJi/o :  I.  iiistcnd  »»f  tlic  1  :  I  '/j :  .1  now  ;,'cii- 
tfrallv  s|H'(ilif(l  for  tuiuTctt'  nmds.  Tliis  iiicans.  of  coiirsi', 
a  iiintcrial  snvin<;  in  cost.  'I'liat.  tliis  lean  iiiivtiii-f  has  not 
rvsulti'd  liarmfully  is  iiidicalrd  liy  Mr.  .lolmsoii's  statf- 
inrnt  tliaft  not  v"r  of  the  'J.'i-ft.  concrt'tc  hhxks  in  Sioux 


(■••ssful  hicaiiM'  ihi-  California  iu'lrolciinis  liavc  an  ah- 
phaltic  liasi>,  and  after  the  li^'htcr  oils  have  evaporated 
leave  tlie  dust  and  earth  or  ^'ravel  cemented  into  a  eoni- 
pact  criist.  Most  of  the  crufie  petrolennis  of  the  Hast 
iind  tlieir  distillates  have  |>aral11n  Imses  and  are  lu- 
liricants   rather   than    road    hinders.      While   tlieir   use   as 


City's  -10  n>ilos  of  jinvenient  have  developed  eraiks  in  teinporarr  hinders  and  <lust  layers  has  heen  def(fnded, 
scrviiv.  It  may  ho  worth  while  su;,';;esfinj,'  that  jiossihly  I'Xperience  has  proved  over  and  o\cr  ajjain  that  any  road 
Siou.\  City  eould  make  a  still  further  improvement  in  its      oil   is  of   value   in   din-ct   proportion    t(»   tin-   amount  of 


etmerete-puvini;  iinntice  l)y  addin;,'  a  percentaj^'e  of  hy- 
dnitod  lime,  hoth  to  the  lK)dy  of  the  pavement  uiul  to  the 
dry  mix,  as  is  now  heinij  sueee.sBfully  done  on  the  concrete 
nmds  of  Maryland. 

» 

Oilimi^  S^tireeds  amid  Roads 

A  newspaper  scribe  in  the  .Middle  West  prints  an  item 
headed  "City  Streets  Will  He  Oiled— Oil  Man  Is  Ik'ing 
Seen  Today  hy  Local  Layers  of  the  Luhricant." 

Whether  the  reference  to  the  oil  as  a  lubricant  was 
due  to  the  headline  writer's  fondness  for  alliteration, 
or  is  really  des<riptive  of  the  oil,  is  not  clear;  but,  un- 
fortunately, lubricatinir  oil  is  the  proper  term  by  which 
to  describe  much  of  that  which  unwi.se  city  and  town 
officials  are  using  as  a  dust  layer  on  streets  and  roads,      oil  is  decided  u])on,  every  man  entrusted  hy  the  public 

The  ]>resent  jiraetice  of  oilinj;  street  and  road  surfaces  with  the  care  of  streets  and  highways  ought  to  have 
grew  out  of  the  use  of  crude  California  petroleum  on  Los  enough  technical  knowledge  to  be  able  to  distinguish  be- 
.\ugeles  county  roads.     This  original  exi)crience  was  sue-      tween  lubricating  oil  and  road  oil. 


asphalt   (or  bitumen  in  tar  jiroducts)   which  it  contains. 

A  complete  knowledge!  of  the  character  anrl  (jualities 
of  various  asphaltic  and  tar  road  oils  and  binders  is 
]irr)hably  beycuid  the  com])rehension  of  the  average  city 
01  town  road  ollicial,  if  inilee(l  any  one  is  quite  ai)le  to 
grasp  it,  hut  the  essential  difTereiu'i!  between  lubricating 
oil  and  binder  oil  ought  to  be  known. 

The  api)lication  of  lubricating  oil  U>  a  street  surface  in- 
evitably means  a  nasty  mess,  greasy  and  sticky  with 
every  rain,  so  long  as  the  oil  lasts,  and  a  grea.sy  irritating 
dust  which  spots  clothing  and  everything  else,  as  soon 
as  the  oil  dries  out  a  t)it.  which  docs  not  take  long  on 
hot  summer  days. 

A\'ater  or  ciiicium  chloride  is  a  tliousand  times  to  he 
preferred  to   "lubricating"   oil   for  laying   dust;   but  if 
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ILetltters  tto  ttlhe  Edittor 


niiiirmiuiiiinniiininiiiniminiiiiniiimuniinnHiiiiiiiiiuiiiwiiuiiiniinw 


Baclfe-Filliia^   Tipeiraclhess    CSaeap' 


Sir — I  have  read  with  special  interest  the  article  on 
p.  941  of  your  issue  of  May^  13  on  the  subject  of  "Cheap 
and  Effective  Back-Filling  with  a  Koad  Koller."  I  am 
pleased  that  the  word  "elfective,*'  ratlier  than  "eihcient," 
is  used  in  the  title.  If  tliere  is  aiiything  wliich  does  not 
contribute  to  "economy  and  efficiency"  in  connection  with 
road  construction  it  is  back-filling  by  throwing  the  ma- 
terial into  trenches  in  large  masses,  whether  by  tip  cart, 
horse  scraper,  steam  shovel,  trenching  machines,  or  the 
steam-roller  "pusher,"  which  I  understand  from  the  de- 
scription to  be  practically  a  plowshare  operated  by  a 
steam  roller  at  the  end  of  a  long  pole  or  tongue. 

Undoubtedly  this,  from  the  jwint  of  view  of  cheapness 
only,  is  an  "effective"'  method  of  getting  T.5%  of  the  ex- 
cavated material  l)ack  into  a  trench  and  leaving  the  re- 
mainder either  piled  up  over  the  trench,  distributed  over 
the  entire  surface  of  the  street,  or  hauled  away,  with  the 
result  that  in  a  few  weeks  there  will  be  a  settlement  over 
the  trench. 

I  cannot  refrain  from  entering  my  protest  against  all 
methods  of  back-filling  which  similarly  disregard  solidity 
of  the  fill.  In  this  matter  most  particularly,  as  is  a  gen- 
eral rule  in  most  forms  of  construction,  cheapness  is 
generally  the  opposite  of  economy,  as  effectiveness  may 
be  the  opposite  of  eflBciency. 

In  back-filling  trenches  the  rule  should  be  not  how 
fast  or  cheaply  can  the  dirt  be  put  in  the  trench  until  it 


is  full,  but  how  solidly  can  it  be  rei)laced — or,  in  other 
word.s,  how  can  the  dirt  be  put  back,  with  none  left  over 
iu  excess  of  the  volume  taken  up  l)y  the  pipe  and  without 
raising  the  grade  of  roadway  surface. 

In  the  particular  case  referred  to,  tlie  conditions  may 
have  been  such  that  it  was  unimportant  wliether  or  not 
the  trench  subsequently  settled.  However,  there  is  per- 
haps no  other  thing  contributing  more  to  the  expense  of 
building  and  maintaining  pavements  and  roads  than  this 
very  simple  but  very  much  abused  matter  of  properly 
back-filling  trenches. 

Likp  "proper  drainage,"  the  "back-filling"  of  trendies 
is  a  matter  on  the  importance  of  which,  as  an  essential 
prerequisite  to  successful  road  construction  and  eco- 
nomic maintenance,  nearly  every  engineer  agrees;  but 
it  is  a!)out  the  last  thing  he  will  provide  for  in  his  speci- 
fications, or  enforce. 

Geokgk   C.    Wakkex, 
President,  Warren   Brothers  Co. 

Boston,  Mass.,  :May  21,  191."). 

Teimsaoinx  oca  K.ivets 

Sir — All  books  for  structural  engineers  assume  that  the 
only  stress  to  be  resisted  by  rivets  is  shear.  A  few  Avriters 
casually  wani  the  reader  that  direct  tension  in  rivets  must 
be  avoided.  A  few  specifications  contain  a  clause  forbid- 
ding the  use  of  rivets  to  resist  tensile  stresses.  Since 
the  main  reliance  of  students  is  a  textljook  supplemented 
with  personal  instruction  from  a  teacher,  it  is  disconcert- 
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ing  to  young  fellows  to  find  that  iu  many  shops  rivets 
are  used  to  resist  direct  tensile  stress. 

The  case  against  tensile  use  of  rivetvS  is  stated  as  follows 
by  Morris  ("Steel  Structures."  3rd  ed.,  p.  25),  who  goes 
further  than  most  writers  in  discussing  the  matter : 

The  amount  of  the  initial  tensile  stress  on  the  rivets  is  a 
very  uncertain  quantity.  It  sometimes  requires  a  very  little 
pull  on  the  head  of  a  rivet  to  break  it  off.  This  is  probably  in 
part  due  to  the  heat  treatment  which  it  has  received,  making 
it  nonhomogreneous.  Nearly  all  specifications  prohibit  the 
use  of  rivets  in  direct  tension,  but  they  are  nevertheless  so 
used  in  certain  connections,  because  the  construction  is  usual 
and  simple.  In  these  connections  there  are  usually  stresses 
acting  at  right  angles  to  each  other,  such  as  a  shearing  and 
a  tensile  stress.  Bolts  might  be  used  to  take  the  tension  and 
rivets  to  take  the  shear,  but  rivets  are  generally  used 
throughout. 

A  coal  telpher  plant  was  installed  some  time  ago  in  a 
Western  city  power  plant.  The  rail  at  the  switch  joint 
was  su.^pended  by  four  rivets.  Computations  made  on  the 
basis  of  the  rivets  being  equal  to  bolts  in  tension  showed 
the  connection  as  apparently  strong  enough.  The  rivets 
broke  the  second  day  after  the  plant  was  put  in  operation. 
New  rivets  were  put  in,  and  as  they  lasted  usually  only  a 
couple  of  days,  bolts  were  substituted.  The  bolts  would 
last  a  week  or  two,  so  the  operator  kept  extra  bolts  in  his 
pocket  and  when  the  rail  showed  signs  of  being  loose  he 
(11  111  bed  uj)  and  j)ut  in  a  new  bolt.  This  went  on  for  sever- 
al months,  when  one  day  the  fastening  gave  way  and  the 
operator  was  crushed  beneath  his  car.  His  widow  sued 
and  was  awarded  damages.  The  power  company  then 
sued  the  manufacturer. 

On  the  witness  stand  the  writer  held  out  strongly  for 
the  statement  that  rivets  were  not  proper  to  use  in  such 
a  place  and  that  bolts  were  superior,  but  that  even  bolts 
there  were  not  proper.  The  jury  decided  that,  no  matter 
wliat  opinions  might  be  given  by  engineers,  the  fact  that 
rivets  held  only  a  day  or  two  and  bolts  a  week  or  two  was 
enough  to  prove  to  them  that  bolts  were  superior  to  rivets 
(the  bolts  undoubtedly  gave  way  because  they  were  highly 
overstres.sed,  not  alone  by  the  direct  load,  but  also  by  im- 
pact and  the  moment  cau.sed  by  the  overhang  of  the  end  of 
the  rail  close  to  the  switch  joint).  The  judge  instructed 
the  jury  to  render  a  verdict  against  the  manufacturer 
because  he  had  guaranteed  to  protect  the  purchaser  against 
all  defects  in  material  and  workmanship  for  a  period  of 
one  year  and  the  accident  had  occurred  within  the  period 
of  the  guarantee.  The  manufacturers,  therefore,  had  to 
pay  the  expenses  of  two  lawsuits  and  reimbur.se  the  power 
company  for  the  damages  paid  to  the  widow. 

The  writer,  in  testifying,  had  stated  that  to  use  rivets 
for  direct  tensile  .stress  in  such  a  position  was  an  un- 
{mnlonahle  sin  and  that  the  man  who  believed  such  a 
connection  a  proper  one  was  to  blame  for  any  deaths  that 
might  occur  through  any  designer  following  his  advice 
or  instructions.  lie  was  asked  to  give  authorities  and 
found  it  diHicult  on  short  notice  to  find  any,  because  of 
tiiu  silence  of  books  on  the  subject.  He  managed  to  find 
.some  specifications  which  were  consi(U're<l  to  i)e  all  right. 
The  manufacturer  was  unable  to  find  an  engineer  to  take 
the  opposite  view  on  the  stand. 

A  lew  days  ago  the  writer  had  his  attention  called  to 
V.  statement  in  Burt's  "Steel  Construc-tion,"  p.  G4,  which 
takes  the  opposite  view  : 

It  was  formerly  thi-  custom  to  upcclfy  that  rlvet.s  Hhoulil 
not  rie  «ul>Jt-ct«d  to  tcnnlon,  but  that  bollH  Hhouhl  be  UMinl  In 
■uch  ultunMohM.  ThiH  provlnlon  wiim  iicceHMnry  when  wrought- 
Iron  riv<-f«  wore  In  uh*',  h»  thrlr  hi'iwlH  ccmld  hi-  i-iiHlly  broken 
oft.     Stool   rlvutH  lire   much   niorr    ri'lliilil.'   In    tliJH   rtiupcft   and. 


if   properly   driven,   can   be   subjected   to   tension   as   safely   as 
bolts. 

Had  the  engineers  for  the  manufacturer  known  of  this 
book  at  the  time  of  the  trial,  it  probal)ly  would  have 
been  introduced  to  discredit  the  evidence  of  the  writer  and 
show  that  to  use  rivets  in  direct  tension  is  not  an  un- 
pardonable sin.  The  writer  therefore  calls  for  the  views 
of  the  readers  of  Exgixeerixg  News,  so  we  may  know 
whether  the  book  expresses  the  opinion  of  one  man  or 
really  is  representative  of  changed  conditions  and  ideas. 

EkNEST   ilcCULLOUGK. 

Chicago,  111.,  May  20,   191.5, 


Sir — A  letter  by  Hugh  C.  Mitchell  in  Exgixeerinu 
News,  May  6,  under  the  title,  '•Competition  of  the  U.  S. 
Geological  Survey  with  Private  Engineering  Practice," 
makes  allusion  to  an  arrangement  between  the  U.  S.  Geo- 
logical Survey  and  the  Tallahatchie  Drainage  District 
in  ^lississippi  for  topographic  surveys. 

It  is  not  proposed  here  to  offer  comments  upon  the 
subject-matter  of  ]\Ir.  Mitchell's  letter  but  to  give  the 
facts  and  considerations  upon  which  the  contract  between 
the  Survey  and  the  drainage  district  was  based.  The 
writer  was  then  Chief  Engineer  of  the  drainage  district, 
and  was  the  instrumentality  through  which  the  arrange- 
ment was  effected. 

The  Tallahatchie  Drainage  District  was  organized  by 
authority  of  an  act  of  the  Mississippi  legislature  in  Feb- 
ruary, 1908.  The  district  covers  an  area  of  1,150,000 
acres  in  the  northern  part  of  the  Yazoo  basin. 

The  U.  S.  Geological  Survey  is  engaged  in  a  general 
and  comprehensive  survey  for  the  purpose  of  covering 
the  whole  territory  of  the  United  States  with  a  system 
of  topographic  maps.  This  task,  from  the  nature  of  the 
case,  is  very  slow  of  accomplishment.  It  was  the  Sur- 
vey officers  who  made  the  proposal  to  the  officials  of  the 
drainage  district  that  the  territory  embraced  in  the  dis- 
trict be  so  surveyed  at  that  time  as  to  serve  to  the  mutual 
advantage  of  both  parties,  each  party  to  pay  half. 

As  the  Survey  was  prepared  to  put  into  the  field 
promptly  a  sufficient  number  of  survey  parties,  fullv 
equipped  and  trained  in  that  kind  of  work,  their  pro- 
posal appealed  very  favorably  to  the  drainage  district 
officials,  and  the  contract  was  made,  the  signing  of  which 
by  the  governor  of  the  state  was  done  at  the  instance 
of  the  U.  S.  Geological  Survey. 

Through  the  joint  efforts  of  the  Survey  and  the  dis- 
trict engineers  the  whole  area  was  practically  covered 
by  to{)ographic  surveys,  including  a  comprehensive  system 
of  precise  levels  and  })ermanent  benchmarks.  Also  a 
vast  amount  of  essential  data  was  accumulated,  such  as 
rainfall  observations  at  about  30  stations  properly  dis- 
tributed, water-gage  records,  stream  gagings,  run-off  ob- 
servations, cross-section  of  channels,  profiles  etc.,  the 
work  covering  a  period  of  about  three  years. 

Although  this  i)romisiiig  drainage  project  "went  ti> 
smash,"  Tor  the  time  being  at  li>ast,  by  reason  of  malad- 
ministration by  an  incompetent  board  of  drainage  coin- 
mi.ssioners  ap|)ointed  by  the  governor  of  the  state,  yet 
these  valuai)le  records  have  been  preserved  by  the  special 
endeavor  of  the  writer. 

T.    G.    D.MINEV. 

(;iark.-<dale.  Mi.ss.,  May  v>(i,  191.'-). 


Junr    11),   I '.Mr) 
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Austin  ILordl  Bowman 

Au-liii  I. oil!  iiiiwmiiii,  Cliiff  I'Ji^incor  «if  tln'  Nrw 
\uik  I'ilv  l)(|mrtmiMit  of  Mriil^'cs.  aiiil  a  foriiuT  (lirct- 
tor  of  tlic  Anu'rican  Sotioty  of  Civil  Kii^^'inccrs.  dii-d  .liiiir 
3,  at  his  homo  in  Now  York  City.  IK'  was  lioni  in  Man 
t'hcstor.  N.  II..  •'•I  yoars  a,i;o,  and  was  f,'railna(rd  froin 
YnU'  I'nivorsity  with  tin-  decree  of  W.A.  in  IHS;{. 

KroiM    lSS."i   to    ISSii    Mr.    llownian    was   cniployi'd   on 
tilt'  ronstnution  of  tlic   Kiuirs  Cnniity    MIcviilcd    IMJ.  nf 


Brooklyn,  X.  Y.  He  tlicii  went  Wi'.-;t  and  for  four  years 
was  in  railway  work,  l)otli  location  and  coiistriution, 
with  the  Clue-ago,  St.  Paul  &  Kansas  City  E.R.  and  the 
Norfolk  &  Western  I?y. 

Followintr  his  railway  experience  he  joined  the  engi- 
neering staff  of  the  American  Bridge  &  Iron  Co.,  Roa- 
noke, Va.,  as  r^ngineer  and  Superintendent  of  Construc- 
tion. In  1897  he  entered  the  service  of  the  United  States 
Government  and  huilt  the  snag  l)oat  "Roanoke."  lie 
also  had  charge  of  raising  two  large  schooners  sunk  in  80 
ft.  of  water  in  Hampton  Roads,  Virginia. 

For  the  10  years  previous  to  his  connection  with  the  city 
of  New  York's  Department  of  Bridges  ^Ir.  Bowman  was 
in  private  practice  as  a  consulting  engineer,  specializing  in 
bridge  and  heavy  construction  work;  and  during  this 
period  he  had  direct  supervision  of  the  reconstruction  of 
many  of  the  bridges  of  the  Central  R.R.  of  New  Jersey. 

In  1907  he  became  Consulting  Engineer  of  the  De- 
partment of  Bridges  of  Xew  York  and  in  July,  1914, 
was  appointed  Chief  Engineer  of  the  Department  of 
Bridges  and  served  in  that  capacity  until  his  death. 

Mr.  Bowman  was  a  member  of  the  American  Society 
of  Civil  Engineers,  the  American  Society  of  Mechanical 
Engineers,  the  American  Society  for  Testing  ^Materials, 
the  American  Railway  Engineering  Association,  the 
American  Railway  Bridge  and  Building  Association,  and 
the  International  Association  for  Testing  ^laterials.  He 
was  a  director  of  the  American  Society  of  Civil  Engineers 
from  1905  to  190T,  and  at  the  time  of  his  death  was  chair- 
man of  one  of  the  society's  most  important  committees, 


appuiiili'd  "to  I'uiisidcr  ami  icpml  ii|iiiii  ilir  design,  ulti- 
mate sircnglli  and  safe  working  \ahii's  <if  ^^(cc|  c(dniiiii» 
and   struts. " 

lie  is  surviM'd  liv  a  widow  mid  a   \oiin''  (liiiiL'litcr. 


Joseplhi  S.  Mnandy 

.loscph  S.  .Mniidy,  llic  well-known  builder  of  hoisting 
engines,  died  at  his  home  in  Newark  on  May  <i().  lie  had 
not  been  entirely  widl  sinc(!  Christnnis.  Death  resulted 
from  a  stroke  of  ap(i|)le.\y. 

.1.  S.  Mundy  was  l)orn  in  Ualiway,  X.  .J.,  on  .\\n\  'i,\. 
lisl^.  His  early  ednealioii  was  sccurcij  in  a  lountry  di>- 
trict  school.  In  tlie  suiiiiner  lie  worked  on  his  fath(,'r"s 
farm.  In  1 8(1(1  tiie  Miiiidy  family  removed  to  Newark 
and  for  a  little  while  young  Mundy  worked  at  the  stfjne- 
cutting  trade.  The  real  beginning  r)f  his  career  was  in 
tile  fail  of  IStJti,  when  lie  apprenticed  himself  to  Dutton 
&  Wilson,  machinists,  at  %'.\  ])er  week.  In  1800,  when 
that  (irni  was  dissolved,  Mundy  went  with  the  Hicks  En- 
gine Co.,  and  one  year  later  bought  an  interest  in  the 
linn  of  Ilorton  &  Kent,  successors  to  the  Dutton  firm. 
In  18T()  lie  bought  tiie  entire  business,  and  from  that  time 


JosEi'ii  S.   Mundy 

to  187.5  his  principal  interest  was  the  developing  of  the 
friction-drum  hoisting  engine,  which  was  accomplished 
in  the  latter  year. 

Mr.  Mundy 's  interest  for  the  past  year  had  been  cen- 
tered in  the  erection  of  a  new  plant  on  Frelinghuysen 
Ave.,  Newark.  It  is  expected  that  the  equipment  will  be 
moved  from  the  old  factory  to  the  new  by  August  ox 
this  year. 
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The  Erie  E.R.  has  just  put  into  service  on  one  of  its 
suburhan  pa.ssenger  lines  running  out  of  Jersey  City  a 
train  of  steel  passenger  cars,  which  are  of  especial  in- 
terest because  their  dead  weight  has  been  so  reduced 
that  they  weigh  no  2nore  than  the  old  wooden  equip- 
ment. 

There  is  no  doubt  that  the  steel  passenger  car  is 
the  car  of  the  future.     The  greater  safety  of  passengers 


vice  arc  much  heavier  than  the  wooden  ears  wliich  they 
displace.  This  additional  weight  is  a  source  of  expense 
from  the  time  the  car  is  put  into  service  until  it  finally 
lands  in  the  scrap  heap.  Every  additional  pound  of 
weight  in  a  railway  car  requires  power  to  accelerate  it 
every  time  the  car  is  put  in  motion  or  its  speed  is  in- 
creased, and  mnst  be  hoisted  up  every  upgrade  that  the 
car  ascends.  Again,  the  inertia  of  this  weight  when 
once  in  motion  must  be  overcome  by  grinding  up  brake- 
shoes  and  carwheel  treads  every  time  the  train  slackens 
speed  or  runs  down  a  grade.     Besides  this,  the  excessive 
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Fig.  1.     Stki:l  Passexger  Coach  :  Ehie  R.E. 


in  wrecks  in  properly  designed  steel  cars  is  alone  suf- 
ficient to  dictate  their  use,  and  there  is  a  strong  ten- 
dency to  make  their  adoption  compulsory  by  Federal 
and  state  legislation.     This  is  so  well  understood  that 
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I'iti;HHi;i>-STKi:i-  'I'ursb  Fkaming  kok  Kkii: 
Steel  Coach 


tlie    building   of   wooden    passenger   ears    has    |)rii(tieiilly 
ceaHed  and  all  new  ('(luipnient  is  of  steel. 

A    very   werious   drnwlmek    in    the    use  of   steel    rolling 
Htoek   is  its  weight.      Most  of  the  steel  cars  now   in  ser- 


weight  of  hea\y  rolling  stock  means — as  every  engineer 
in  charge  of  track  maintenance  realizes — accelerated 
wear  on  rails  and  ties  and  additional  expense  for  track 
maintenance. 

There  is  a  current  idea  that  the  heavier  car  is  safer  for 
the  passengers  in  the  event  of  collision  or  derailment. 
Of  course  cars  should  be  substantially  built,  but  it  must 
be  remembered  that  weight  itself  is  undesirable  from  the 
standpoint  of  safety.  The  lieavier  the  car,  the  greater 
is  the  stored  up  force  to  cause  crushing  and  damage  in 


Fig.  3.     View  ok  Steel  I'xihiueuame,  Showing 
1'lateoum  axd  Buffer  Constructiox 

a  train  accident.  If,  therefore,  it  is  possil)l(>^ — as  these 
new  l-'.rie  cars  appear  to  denu)nstrate — to  build  steel  cars 
which  shall  not  exceed  in  weigiit  the  old  wooden  cars, 
and  still  secure  ample  strength  for  the  protection  of  pas- 
sengers in  the  event  of  collision,  the  nuitter  is  one  of 
great  iMi|)ortance  in  connection  with  railway  oi)eration. 

It  is  elainuMl  for  the  new  Erie  cars  that  they  are  in 
reality  stronger  to  resist  shock  in  collisions  and  ilerail- 
niiMits  than  the  types  of  steel  cars  hitherto  built.  This 
has  been  aeeomplislied  by  the  design  of  tlie  car  super- 
structure, and  especially  of  the  ends  of  the  car,  as  here- 
inafter explained. 

The  general  plans  for  tiie  car  have  iuul  the  personal 
al  tent  ion  of   I'ri'sident    Underwood  of  the   Kirie,  and   the 
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ili'tnil  (lesij,'iis  Imvi'  lu'cii  wurki'il  out  iiiKh-r  tlie  siipfrvisitin 
tif  Williniu  Sclilaf^ii'.  (ifncral  Mftlmniial  Sniu'rintcndfiit, 
1(V  li.  H.  Stillwi'll,  Consiiltiii;,'  Kiijjiiiccr,  and  Mr.  .Still- 
wi'll's  as.>*oiiati',  Frank  M.  HrinckfrluilT. 

In  >;oiu'ral,  llu«  i)lan  adopted  in  tlio  di'si^ii  jh  to  innkt; 
raili  (iido  of  tlu'  car  a  .xttvl  truss.  Tlu>  two  trusses  l)i'in;,' 
rii;idly  braivd  tojictlicr  at  tlio  top  and  liottoiu  hv  llu'  <'ar 
tloor  and  roof,  tlio  wliolo  struituro  forms  a  ri^riil  frauic- 
work.  It  is  tlius  tli(>  car  luuly  wliii'li  cirrics  the  load 
if  till'  lar,  t'ousidiMvd  as  a  liridiji'  spanning;  llic  dis- 
Miiiv  l)Ot\V('on  tlu'  truck  licarin^^s,  and  not  the  car  iiinlcr- 
trnnic.  Tlu>  car  center  sills  are  of  li;rlit  construction 
coniparod  with  the  sills  ;,'enerally  used  on  steel  cars. 
As  the  dellectioii  of  these  sills  under  load  would  ho  very 
much  jireater  than  that  of  the  truss,  it  is  evident  that 
the  truss  and  not  the  sills  will  carry  most  of  the  car 
loadinsr.  The  center  sill,  however,  is  relied  ui)on  to  re- 
-ist  huding  stresses  and  is  hehl  rigidly  in  line  hy  it.s 
Minnectinn  to  the  s\iperstnicture  .«o  that  hucklin<ij  can- 
not occur. 

This  type  of  steel  cur  fraiuini:  is  really  a  furtiicr  de- 
veloimient  of  the  system  worked  out  by  Mr.  Stillwell 
and  his  associates  some  years  ago  in  designing  the  cars 
fur  the  New   York,  Westchester  &  Boston   IM{.  and  dc- 


FiG.  4.     Truck  fou  Stekl  Passkxgkr  Coach 

scribed  in  Exgixeering  News  of  June  13,  1913,  p.  1213. 
In  the  new  Erie  cars,  however,  the  system  has  been 
applied  to  a  longer  car  body,  and  the  absence  of  a  cen- 
ter door  in  the  side  of  the  car  has  facilitated  the  con- 
struction. 

If  it  were  not  for  the  necessary  provision  of  windows 
in  the  car  sides,  it  would  be  the  simplest  matter  in  the 
world  to  make  each  side  of  a  car  body  a  perfect  truss,  with 
the  lower  chord  at  the  bottom,  the  upper  or  compression 
chord  at  the  top,  and  diagonal  members  between  them. 
The  narrow  space  between  the  windows,  however,  prohib- 
its the  use  of  diagonal  members  extending  from  top  to 
liottom.  The  framework  on  each  side  of  the  car  is  made 
\ip  of  a  series  of  pressed-stcel  units,  which  are  shown  in 
the  accompanying  drawing.  As  there  seen,  the  vertical 
posts,  nmning  from  top  to  bottom,  are  10-in.  pressed 
channels  y^  in.  in  thickness.  They  are  braced  with  diag- 
onals below  the  windows  and  with  flanged  gussets  at  the 
top.  Of  course  that  part  of  the  post  above  the  window 
level  has  to  withstand  shearing  stresses,  which  become 
considerable  toward  the  body  bolsters  forming  the 
jKiints  of  support.  Reinforcing  members  are  riveted  to 
the  posts  where  the  stresses  make  this  necessary. 

Tlie  question  which  naturally  arises  is  as  to  the 
strength  of  this  construction  to  resist  buffing  and  colli- 
sion stresses.  The  manner  in  which  the.se  stresses  are 
carried  is  explained  as  follows :  The  central  sill  of  these 
cars  is  built  up  of  two  8-in.  16.25-lb.  channels  spaced 
14  in.  back  to  back.  These  are  connected  at  the  top 
by  a   l!)x%-in.   cover  j)late,   and  the   bottom   flanges  of 


the  channels  are  reinforced  by  4x.'n^x%-iii.  angles.  The 
total  croMH-sectioii  of  thin  center  sill  is  'i'i  scj.in.  of  metal. 
Beyond  the  body  bolster  at  each  end  these  center  sills 
are  reinforced  by  pressed-sU-el  draft  sills,  which  add  10 
s(|.in.  additiomd  to  the  metal  croMs-HC(dion.  The  end 
posts  of  the  car  vestibides  ari'  I)-in.  I-beams  which  frame 
into  tile  car  sills  and  Uw  vestibule  ceiling  construction. 
The  ends  of  the  car  body  have  presserl-steid  corner  nosts 
I".'  in.  deep,  strongly  riveted  by  guss<'t  connections  t<j 
the  sidi!  sills  and   to  side   |)lates.     'J'he   roof   framing   is 
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of  pressed  channel  car  lines  of  compound-arch  form. 
The  whole  car  superstructure  is  designed  with  the  idea 
that  the  car  frame  will  resist  collapse  even  should  the 
car  be  overturned. 

The  table  at  the  bottom  of  the  page  shows  the  weight  of 
the  cars  in  comparison  with  the  weight,  capacity,  etc.,  of 
various  other  classes  of  steel  underframe  and  wooden  pas- 
senger cars  now  in  use  on  the  P^rie  R.R.  It  will  be  .seen 
that  the  weight  per  foot  length  of  car  is  substantially  the 

WEIGHTS  OF  VARIOU.S  TYPES  OF  PASSENGER  COACHES,  ERIE  R.H. 


New 
Cars, 

Ail 
Steel 


Number  ol  seats 86 

Averace  weight  of  car,  lb 9.'), 400 

Weight  per  seated  pa.'oenger,  lb. . .    1,100 

Weight  of  lighting  equipment,  lb. .    8,000 

Net    weight    of    car,    exclusive    of 

lighting 87.400 

Weight   per  seated   passenger,   ex- 
clusive of  lighting  equipment.  . .    1,017 

Length  over  all 70  ft. 

4  in. 

Weight  per  foot  of  overall  length, 

exclusive  of  lighting  equipment .      1 ,243 


Class 
1935- 
19.50, 
Steel 
Undei- 
frame 
72 
9r>,.T(M) 
1,340 

8,000 

86,500 

1,230 
66  ft. 
3i  in. 


Class 
191J- 
1934, 
Steel 
Under- 
frame 
72 


Class 
182.5- 
1874. 
Wood 


72 


Class 
1800- 
1824. 
Wo(m1 


100,.500    83,200  86.fiOO 

1,400      1.140  1,2(K) 

Gas  Axle  Gen. 

8,000      2,000  6,5(H) 

92,500    81,200  80,10( 


1,284  1,128 
66  ft.  66  ft. 
3)  in.       3)  in. 


1,112 
66  ft. 
3J  in. 


1,.395      1,225         1,210 
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same  as  that  of  the  old  wooden  equipment,  as  stated  in 
the  foregoing. 

In  the  design  of  these  cars  the  possibilities  of  the 
future  application  of  electric  motive  power  to  them  was 
taken  into  consideration.  The  reduction  in  the  depth  of 
the  center  sill  is  especially  favorable  for  the  use  of  elec- 
tric motors,  and  the  cars  have  been  so  designed  that  elec- 
tric motors  can  be  applied  to  them  vrith  practically  no 
structural  change.  The  roof  of  the  car  ha^  also  been 
designed  of  sufficient  strength  to  support  a  pantograph 
current  collector. 

Special  attention  has  also  been  given  to  the  design 
of  the  car  trucks  to  secure  easy  riding.     The  trucks,  com- 


plete with  brake  rigging,  weigh  12,500  lb.  each.  Instead 
of  using  springs  over  equalizer  bars,  the  trucks  are  fitted 
with  springs  over  the  journal  boxes  and  long  quadruple 
elliptic  springs  luider  the  bolsters.  The  use  of  journal- 
box  springs  causes  the  entire  weight  of  the  truck  frame 
to  be  spring-supported.  Clasp  brakes  are  fitted,  elimin- 
ating side  strain  on  the  journals  in  brake  application 
and  reducing  chattering  of  the  brakes.  Coleman  bolster 
locking  center  pins  prevent  the  separation  of  the  car 
body  from  the  truck  in  case  of  derailment  or  collision. 
The  cars  are  lit  by  eleven  25-watt  electric  lamps  mount- 
ed in  the  center  of  the  car  and  furnished  with  current 
from  an  axle  generator  and  storage  battery. 


Deilerioirg\tfi©ini  of  Steel 
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ilw^ay  Traclis  at  Buffalo 


By  E.  J.  Reidpatii* 


t<yyorSIS — The  results  of  an  iniestigation  into 
the  steel  bridge  over  railway  tracks  at  Buffalo, 
N.  Y.,  and  the  design  of  a  new  bridge  to  replace 
one  nearly  destroyed  by  corrosive  gases  from  loco- 
niofirpfi. 

AI)out  twenty  years  ago  the  City  of  Buffalo  began  to 
build,  at  enormous  cost,  a  number  of  viaducts  and  bridges 
to  carry  streets  over  dangerous  railroad  crossings.  It  was 
the  intention  to  spare  no  reasonable  expense  to  make  the 
best  possible  structures  at  that  time.  As  it  was  before 
the  era  of  concrete  they  were  built  of  steel  and  if  they  had 
received  proper  care  they  should  have  stood  for  many  years 
to  come.  Following  contracts  made  between  the  city 
and  the  railroad  companies,  the  cost  of  the  structures  was 
paid  for  by  the  contracting  parties  according  to  their 
agreed  proportionate  benefits.  After  the  structures  were 
completed,  l)y  agreement  between  the  railways  and  a  non- 
technical conmiission  of  citizens  appointed  to  represent  the 
city,  the  sole  cost  of  their  maintenance  in  the  future  was  to 
be  borne  by  the  city  and  all  obligations 
of  tlie  railroad  companies  were  at  an  end. 

Under  the  conditions  of  the  contracts 
the  Department  of  Public  Works  has 
done  all  that  could  be  done  to  prevent 
the  deterioration  of  the  structures  and 
maintain  them  in  a  safe  condition,  but 
it  was  hampered  in  its  elTorts  through 
the  lack  of  sufficient  approi)riations. 
That  the  necessary  funds  for  this  work 
were  not  forthcoming  from  time  to  time 
was  owing  to  the  cutting  down  of  de- 
sired ap|)n)|)riations  l)y  various  othcials 
and  boanls  aspiring  for  future  political 
honors  and  making  |)olitical  capi- 
tal, for  the  time  being,  out  of  low 
tax  rates,  regardless  of  consetiuences  in 
the  future.  The  result  is  that  numy  of 
the  viaduits  have  deteriorated  to  such 
an  extent  tluit  contructs  are  now  being 


let  for  reconstructing  several  and  rebuilding  one  entirely 
new  structure  TOO  ft.  in  length. 

In  inspecting  these  structures  and  in  designing  new 
ones  to  take  their  place,  a  number  of  interesting  details 
of  design  and  maintenance  were  developed.  These  will 
be  described  at  some  length.  The  inspection  was  done 
under  considerable  difficulty.  The  floor-beams  in  all  of 
the  bridges,  and  the  lower  chords  in  many,  had  to  be 
reached  from  the  under  side.  An  engine  with  a  freight 
car  attached  was  used  to  reach  the  various  parts  of  the 
structures.  Certain  main  members  were  scraped,  cleaned 
and  calipered.  Where  calipers  could  not  be  used,  holes 
were  drilled  through  the  members  and  their  exact  dimen- 
sions obtained.  In  some  of  the  more  important  places 
that  could  not  be  satisfactorily  examined,  the  floors  and 
sidewalks  had  to  be  removed. 

Corrosion'  from  Locomotive  Gases 

The  greatest  reduction  in  the  sections  of  the  steel 
was  found  where  the  lower  flange  angles  of  the  floor-beams 
and  lower  chords  were  subjected  to  the  direct  mechanical 
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and  choniiral  aitiou  of  the  liiulers  ami  gases  from  the 
locomotives  oxliausting  tlirougli  their  stacks.  This  action, 
which  liad  the  elTect  of  a  sand  hhist,  cut  the  steel  very 
rapidly  and  constantly  exposed  fresh  surfaces  to  the  gases 
and  deteriorating  etTects  of  tlie  atmosphere.  Tiie  extreme- 
ly low  headroom  over  the  tracks  brought  the  stacks  to 
within  a  few  inches  of  the  under  side  of  the  bridge. 
For  a  time  a  y^-in.  matched  pine  shield  was  tried,  but  it 
was  not  a  success,  as  a  few  blasts  from  the  exhaust  tore 
it  off  and  the  corrosion  continued. 

Fig.  1  shows  an  original  and  a  present  section  of  the 
lower  flange  of  a  stringer.  The  original  section  was 
built  up  of  two  3V2x3i/>Xi"|f-in.  angles  and  a  iV'"-  ^^(^b- 
plate.  Fig.  2  shows  the  original  and  the  present  section 
of  a  floor-beam.  AMiere  the  upper  side  of  the  horizontal 
legs  of  the  lower  flanges  angles  are  sloped  it  indicates 
the  loss  due  to  corrosion  where  the  cinders  lodged  and 
were  continually  saturated  by  condensation  from  the 
steam  seeping  through,  depositing  the  acid  from  the 
fumes  directly  on  the  steel  and  retaining  it  there.  The 
under  side  of  the  flange  is  cut  away,  showing  the  action 
of  the  blast  from  the  stacks.  Fig.  3  shows  a  section 
through  the  bottom  flange  of  a  diaphragm,  between  the 
floor-beams  under  the  street-car  tracks.  This  loss  in 
section  is  due,  almost  entirely,  to  the  action  of  the  blast 
from  the  locomotive  stacks. 

A  considerable  loss  in  section  took  place-  in  the  top 
flanges  of  the  floor-beams,  between  the  bearings  of  the 
trough  plates  where  the  cinders  accumulated  in  the 
openings.  The  heads  of  a  great  many  of  the  rivets  in  the 
floors  were  entirely  eaten  away  and  as  much  as  %  in. 
up  into  the  shanks.  The  lower  chords  in  many  ])laccs 
were  i>roportionally  reduced  in  section.  They  were  built 
ap  with  plates  and  angles,  as  shown  in  Fig.  3.  Wliere 
■:»ver-plates  were  used  instead  of  lattice  bars  on  the  upper 


sides  iif  1  liords  Ihey  n'tained  lli(>  gases  to  lliif  greater 
injury  of  (lie  steel.  Fig.  I  t-hows  I  he  condition  of  homio 
of  the  lower  (liords  and  illiistratt-H  how  the  lattice  ImrH 
are  entirely  eaten  through. 

'Vhr  upper  parts  of  (he  sIriMliiic  above  the  floors  wciro 
ill  reiiiaiknlily  good  coiiditioii,  showing  that  the  deterior- 
ation of  (he  floor  systejn.4  and  lower  chords  was  due  to 
till'  direc(  aclioii  of  (he  gases,  Hteam  and  ein<lers.  The 
t  iiiiclusioii  to  be  drawn  from  conditions  found  is  that, 
with  proper  attention,  (he  life  of  the  steelwork  (!ould 
have  been  pndoiiged  for  many  years  and  that  the  parts 
that  needed  the  iiio>t  invn  ueic  iiia(re.--il)|e  and  reccivcrl 
(lie  least  attention. 

TiiK  CiiicACio  Sti!i;i:t  ViAnucT 

One  of  the  crossings,  (hat  at  (Hiicago  St..  was  in  sudi 
bad  condition  that  it  had  to  be  rejilacod  by  another  viaduct, 
in  the  design  of  which  sonu;  improvements  were  made. 

The  clearance  between  the  top  of  the  railroad  tracks 
and  the  trusses  was  fixed  and  agreed  upon  in  the  contract 
between  the  City  of  Buffalo  and  the  railroads.  These 
heights  are  not  sufficient  for  modern  railroad  rolling 
stock,  as  several  times  the  ventilators  have  been  stripped 
off  the  roofs  of  some  of  the  large  parlor  and  sleeping  cars. 
At  the  time  of  the  construction  of  viaducts  the  subject 
of  grades  on  the  ap])roaches  was  taken  very  seriously  into 
consideration,  and  after  many  hearings  and  arguments  on 
the  i)art  of  merchants  and  others  wliy  had  heavy  teaming 
to  do  over  them  a  minimum  grade  of  4%  was  agreed 
upon.     This  necessarily  affected  the  length  of  the  ap- 
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proaehes,  and  in  order  to  economize  in  the  cost  of  their 
•c-onstruction  and  consequential  damages,  the  depth  of  the 
floors  was  made  as  shallow  as  possible. 

In  tlie  original  design  no  consideration  was  given  the 
possibility  of  greatly  increased  moving  loads  in  the  future. 


tlie  spans.  These  could  not  be  changed,  or  shorter  spans 
and  concrete  construction  would  have  been  considered. 
The  lower  chords  have  been  kept  above  the  roadway,  out 
of  reach  of  the  blast  from  the  locomotives  exhaust- 
ing.    They    are    where    they    can    be    observed    at    all 
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The  result  is  that  in  rebuilding  this  particular  viaduct 
the  depth  of  the  floor  system  is  fixed  and  cannot  be  in- 
creased to  an  economic  or  practical  depth.  The  conditions 
mu.st  be  taken  as  they  are  and  met  with  extraordinarily 
expensive  and  unsatisfactory  construction. 

The  clear  span  of  the  floor-beams  is  42  ft.,  depth  23  V2 
in.  and  the  spacing  about  3  ft.  3  in.  The  arrangement 
of  the  tracks  in  the  railroad  yards  fixed  the  location  of 
the  piers  and  abutments  and  determined  the  length  of 


times    and    are    accessible    for    cleaning    and    painting. 

The  new  viaduct  has  been  designed  to  meet  the  heaviest 
loads  of  modern  street  traffic,  with  a  fair  margin  for 
future  increase.  The  loads  assumed  for  the  floor  system 
are  four  50-ton  trolley  cars  (concentration  on  each  floor- 
beam,  12,500  lb.)  and  100  lb.  per  sq.ft.  over  sidewalks  and 
that  portion  of  roadway  not  occupied  by  the  cars. 

Track  loads  are  assumed  as  continuous  at  2500  lb.  per 
lin.ft.  on  each  track  and  100  lb.  per  sq.ft.  of  live-load, 
approaching  simultaneously  from  end  to  end,  covering 
the  bridge  and  passing  off  at  the  opposite  end.  All  mov- 
ing loads  are  to  be  augmented  by  25  per  cent,  of  their 
static  equivalent,  and  provision  has  been  made  for  wind 
loads  acting  in  either  direction  horizontally  of  150  lb.  per 
lin.ft.  of  upper  chord. 

The  entire  floor  system  is  suspended  from  the  lower 
chord  at  the  panel  points  by  a  series  of  hangers,  to  which 
are  connected  a  line  of  stringers  running  from  panel-point 
to  panel-point,  directly  under  the  lower  chord  and  extend- 
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inir   till'    full    li'ii;;tli    "I"    llic    liri(l;,.'c.      This   arniii^'fiiiciit 
iki's   it    possiliii'   ti)    ri'iimvc   any    porlifin    i>f    the    llour 
\^{t'\\\  without  intorli'iiii;,'  with  tiic  trussi-.M. 

The  lliiiir  is  of  hucklr-platt's,  hutklc  down,  and  pumhcil 
with  drain  hoh's.  Tin*  tMitire  lloor  is  to  he  calked  and 
nmde  waler-tij;iit.  exce|)t  the  lines  of  drip  iioles  in  the 
buekle-plati's.  I'nder  the  lines  of  holes  will  he  placed 
a  steel  channel  drain,  draining;  from  each  side  of  tin-  road- 
way to  the  center,  where  it  is  caught  in  a  concrete  hasin, 
and  from  there  draini'd  Ihrou^di  a  hole  in  the  ceiling 
nlate. 

Kig.  T  shows  the  mode  of  seeurinij  the  street-rar  rails. 
i  his  mode  was  devised  to  overcome  several  objections  to 
the  usual  mode.  The  rails  could  not  he  .secured  hy 
lK>lting  them  through  the  lloor,  as  the  under  side  of  lloor 
will  he  inaccessible  on  account  of  the  ceiling  plates  and 
the  bolts  might  become  loose  and  allow  water  to  link 
through  the  floor.  Furthermore,  with  that  design  dilH- 
eulties  are  encountered  in  reaching  the  under  side  of  the 
lloor  over  the  track  at  times  when  rejmirs  to  the  tracks 
have  to  be  nuide.  With  the  detail  shown  the  tracks  can 
be  laid  or  removed  iuul  repairs  made  from  the  upper 
.side  of  the  floor. 


The  iimler  sifle  of  the  entire  Htni(;tun!  \h  to  bo  j)rotect<;d 
from  the  locomotive's  exhaust  by  means  (d'  ii  smoolh 
ceiling  of  cast-iron  platen,  according  to  the  dcHign  shown 
in  l''ig.  I.  l';\(;i\i;i;iiiN<i  Nkwh,  Oct.  \^i,  l!)lt,  |).  ?(il. 
it  was  found  in  examining  othr-r  structures  where  cast 
iron  had  been  used  thai  it  had  not  been  seriously  atfected 
under  crtnditions  where  other  materials  bad  failed.  'I'he 
|>lat^'s  are  so  arranged  that  they  can  be  removed  and  re- 
placed as  occasion  may  recpiire  for  painting  the  (bxjr 
system,  making  repairs,  et<'.  They  are  behl  in  place  with- 
out the  use  of  bolts  or  rivets,  which  in  u  sliort  time 
would  rust  out. 

I'lxi'A.Nsiox  noi,i,i;n.s 

Some  of  tlic  expansion  rollers  in  the  old  bridges  were 
found  to  be  so  lilled  with  dirt  and  rust  that  they  woidd 
not  operate,  and  the  natural  exi)ansion  of  the  spans  caused 
the  piers  to  split  (Fig.  5).  In  order  to  obviate  a 
repetition  of  this  trouble  in  the  new  design,  the  rollers 
are  to  be  protected  from  the  weather  in  such  a  manner 
(Fig.  G)  that  water  and  dirt  cannot  get  into  them.  They 
are  also  to  be  filled  with  semi-fluid  grea.se  and  provision 
made  for  keeping  fheni  filled. 


iiQiniiiniiiiiiiiiniiiiiiiiiiiiiiiiniiiiiiiiiiiiiii iiiiiiiniiiiniiiiiiiiiiiiKiiiiiiiiiiniiiiiniiiiiiiiiiiimniiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiniiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiin 

(t'WB  ©f  tt]h©  Eimglinieeriinig  WorM     | 

iiiiiiiiiiiiiiuiiiiiniiuiiiiiiiiniiiiuiiiniiiniiiHiiiiiniiiminiiiiniiiniiiiiiiiiiniiiiniimiiiiiiiiiiiiiiiniiiiimiNiiiinniin  iiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiihI 


Exteirasive  BuanEdlnira^  Coimsftr^c= 

The  accomj)anying  \  lew  shows  tiio  present  state  of  two 
very  Jarge  buildings  now  under  construction  in  Pitts- 
burgh, Penn.,  the  property  value  involved  being  about 
$10,000,000.     The  two  jobs  are  on  the  old  Frick  prop- 
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erty  situated  between  Fifth  and  Sixth  Ave.,  Grand  St. 
and  Cherry  Way,  on  lots  which  have  long  lain  idle,  al- 
though in  the  ven-  center  of  the  business  district  of  the 
city.  The  building  practically  completed  is  the  20-story 
William  Penn  Hotel.  In  the  vacant  lot  in  the  foreground 
where  excavation  is  now  going  on  is  to  be  the  Frick  Ar- 
cade Building,  which  is  to  cover  a  whole  city  block  and 
will  be  one  of  the  largest  arcade  buildings  in  the  world. 


'J'hc  eX(a\ation   in  tlic  An-ade  lot  is  in   solid   rock,  which 
must  1)0  blasted  before  the  steam  sliovel  can  be  used. 

.A.  IFedles'Sill  EmapHoj^simeicatt  IB^i^esiua 

A  Federal  employment  bureau  has  been  organized  by 
the  U.  S.  Department  of  Labor,  as  a  part  of  the  Divi- 
sion of  Information,  for  the  j)urpose  of  developing  the 
welfare  of  the  wage-earners  and  also  of  enabling  em- 
ployers to  secure  such  help  as  they  need.  Statistics  show 
that  there  has  been  in  .some  .sections  a  surplus  of  labor, 
while  in  others  there  has  been  a  deficiency.  It  is  be- 
lieved that  this  condition  \vill  lie  largely  eliminated  by 
the  bureau. 

The  country  has  been  divided  into  18  sections  or  zones, 
in  each  of  w^hich  is  an  employment  office.  The  zones 
have  been  subdivided  and  branch  offices  opened.  The 
employer  can  apply  to  the  nearest  office  for  help  (skilled 
or  unskilled),  and  secure  what  he  wants  without  trouble 
or  expense,  making  his  application  in  person  or  by  mail. 
Persons  seeking  employment  can  register  at  these  offices, 
for  which  no  fee  is  required.  In  addition,  every  post- 
master is  a  representative  of  the  employment  bureau  and 
has  blanks  for  the  use  of  employers  and  of  persons  seek- 
ing emi)loyment. 

These  blanks  the  postmaster  forwards  to  the  proper 
zone  office,  where  help  is  selected  either  from  local  ap- 
plicants or  from  the  applications  on  file.  A  copy  of  the 
employer's  application  is  .sent  to  the  Division  of  Infor- 
mation at  Washington,  D.  C.  At  frequent  intervals 
these  applications  are  as.sembled  and  pub]i.shed  in  the 
form  of  bulletins  and  distributed  to  all  distribution  of- 
fices, thereby  making  it  possible  for  each  office  to  know 
where  help  of  any  description  is  in  demand. 
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A  48-in.  cast-iron  water  main,  one  of  the  four  parallel 
mains  forming  the  direct  connection  between  the  new 
Croton  Aqueduct,  which  ends  at  135tli  St.,  and  Cen- 
tral Park  Reservoir,  New  York  City,  broke  at  the  cor- 
ner of  109th  St.  and  Manhattan  Ave.  during  the  early 
morning  of  June  4.  The  accompanying  views  emphasize 
the  most  remarkable  feature  of  the  break,  which  was  the 
small  amount  of  apparent  damage  done  to  the  street  and 
surrounding  pavement.  Although  tons  of  water  escaped, 
only  a  small  part  of  it  is  said  to  have  reached  the  sur- 
face. 

It  appears  that  the  pipes  at  this  point  were  laid  through 
made  ground,  and  that  most  of  the  escaping  water  was 
taken  up  in  this  fill,  for  there  was  no  large  sewer  in  the 
vicinity.     It  is  therefore  expected  that  the  ground  in  the 


The  break  occurred  at  the  bottom  of  a  bell  connection, 
between  the  tracks,  as  the  view  shows.  The  pipe  was  un- 
der only  about  20  lb.  pressure.  The  pipe  used  was  the 
standard  adopted  for  the  new  Croton  systein  about  1885. 
The  pipe  is  I14  in.  thick  and  the  bell  1%  in.  thick.  The 
section  of  pipe  line  where  the  break  occurred  was  laid 
about  1889  and  put  in  service  in  July,  1890. 

The  superficial  damage  caused  by  the  break  was  not 
extensive.  The  pavement  at  the  street  intersection  cracked 
and  sagged,  in  some  places  to  a  depth  of  3  ft.  below  the 
normal  elevation.  Cellars  of  nearby  apartment  houses 
were  flooded  and  their  foundations  threatened,  so  that  the 
chief  of  the  fire  department  ordered  the  occupants  to  be 
ready  to  vacate  on  short  notice.  The  street-railway  tracks 
were  only  temporarily  out  of  commission. 

Consolidation  of  the  public  works  of  New  York  under 
one  department  is  urged  upon  the  State  Constitutional 
Convention  by  the  Albany  Society  of  Civil  Engineers 
and  the  Society  of  Engineers  of  Eastern  New  York. 
The  former  society  adopted  the  following  resolutions : 

Resolved,  that  all  engineering  work  in  the  state  be  con- 
soliUattd  under  one  department. 

Resolved,  that  the  department  of  the  state  having  custody 
of  engineering  work  be  designated  as  State  Department  of 
Engineering. 

Resolved,  that  the  above  department  be  under  a  single 
head,  who  shall  be  a  civil  engineer. 

The  Society  of  Engineers  of  Eastern  New  York  at  a 
recent  meeting  adopted  the  following  resolutions  pre- 
pared by  a  special  committee  on  legislation : 

1.  The  state  engineer,  either  elective  or  appointive  by  the 
governor,  should  be  retained  as  a  constitutional  officer  with 
a  term  of  office  coincident  with  that  of  the  governor  in  execu- 
tive and  responsible  control  of  the  Department  of  Engineering 
and  Public  Worlds. 

2.  A  board  of  engineering  and  public  works,  composed  of 
the  state  engineer,  the  attorney  general  and  the  comptroller, 
should  be  established  as  a  constitutional  board  in  place  of  the 


Break  i.\  18-Ix.  Wateu  Mai.v,  IODtii  St.  and  M\mi.\tta.\  Avk.,  Nkw  Yokk  City,  Jl'ne  4 


vicinity  i.s  pretty  well  honeycombed  and  resulting  cavo- 
ins  will  follow.  There  are  evidences  of  this  as  far  .south 
as  tlu!  entrance  to  Central  Park  at  100th  St, 

The  .street-railway  tracks  at  the  ])()iiit  where  the  break 
occurred  are  carried  on  parallel  masonry  piers  or  walls 
e.\tendiiig  below  the  liottoms  of  the  pijies,  and  the  cross- 
jngH  over  the  pipes  were  bridged  with  rails,  as  shown 
in  OIK!  of  flic  accompany iiig  views.  Tliere  is  no  evidence 
Hs  yet  to  show  that  the  break  was  due  to  tiie  vibration  of 
till'  trucks. 


piiaciit  Caniil  Hoard.  The  board  of  engineering  and  public 
works  should  have  the  power  to  pass  on,  adopt  nnd  approve 
all  polii-lea,  undertakings,  plans  and  contracts  relating  to  the 
Investlgatiun,  design,  ci>nstruition,  maintenance  and  operation 
of  the  englni'crlng  and  public  works  of  tho  state,  the  state 
engineer  to  be   the  executive  and   responsible  officer. 

3.  The  state  engineer  should  have  control  and  direction  of 
all    the    engineering   and    con.'Uructlon    work    of   the   state. 

4.  The  department  should  bo  divided  Into  suitable  bureaus, 
Including:  C'aiuils:  highways:  streams,  waters  and  water 
power;  bridges;  staiidiirds  of  weights  and  measures  and  tests, 
and   landR,   buildings  ai\(l  survey. 

Each  bureau  should  be  bended  by  a  chief  engineer,  to  bo 
appointed   and    reenovablo    by    the   state   engineer. 


June   10.  i!nr, 
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Rapid  Transit  for  Cincinnati 

A  niiiiil-tniii.-^il  lominiHsidii  for  tliu  City  of  Cincinnati, 
Oliiii,  ims  lu'tMi  autlioiizi'd  l>y  a  It'^'islativc  art  jiiHt  si^fncd 
liv  tilt'  jjoviTiior.  WluMi  ajipointni  liy  tiic  inayt>r.  n  coni- 
inissioii  of  (ivt-  will  sclt-ct  a  cliicf  (Mi^'inccr  and  huild  11 
mi.  of  city  railways  in  tunnel,  clt'vatcil  and  surface  lines, 
at  an  estimated  cost  of  .$7, 000, ()()().  which  is  to  he  raised 
liv  a  city  Itoml  issue.  The  |)r(>jcct  will  follow  the  general 
lines  sujii^'ested  in  a  preliminary  report  made  hy  liion 
.1.  Arnold,  of  Chiiafro.  in  \'.U'i,  and  ileveIope<l  in  the 
I!lll  report  of  F.  H.  Ivhvanls  and  Ward  Hnhlwin  (see 
Kn(jinki:i!1N()  Nkws.  Mar.  'i'u  l!>ir..  p.  (K).")).  A  $r)0,000 
city  hond  issue  has  heen  spent  on  surveys,  for  which  Prof. 
(Jeorjio  F.  Swain,  of  Candjrid<ri'.  Mass..  was  consulting 
.  njrineor. 

:*: 
Assessinf^  Fire-Fi|^Htnn^  Costs 

The  City  Council  of  Cleveland,  Ohio,  has  just  passed 
;iti  ordinance  authorizinjr  the  city's  huroau  of  fire  pre- 
vention to  hring  suit  ajjainst  any  owner  of  property  for 
the  recovery  of  the  costs  of  fiirhtinir  any  fire  due  to  the 
nesjligence  or  culpahility  of  that  owner  or  his  agent.  Such 
a  law  has  heen  in  force  in  New  York  City  for  some  time, 
and  two  suih  suits  have  been  hrou>iht  and  won  by  the  city, 
thus  apparently  establishinjj  its  le-rality  in  New  York. 
A  similar  law,  sijrned  by  Governor  Brumbaugh  of  Penn- 
sylvania on  May  G,  applies  to  cities  of  the  .second  class  in 
tliat  state.     The  essence  of  the  law  is  as  follows: 

Where  a  fire  originates  on  the  premises  occupied  by  any 
person,  firm  or  corporation  as  a  re.sult  of  his  or  its  criminal 
Intent,  design  or  wilful  negligence,  or  where  said  person, 
firm  or  corporation  has  failed  to  comply  with  any  law  or 
ordinance  made  for  the  prevention  of  fire  or  the  spreading 
thereof,  such  person,  firm  or  corporation  shall  be  liable  in  a 
civil  action  to  the  city  for  the  payment  of  all  costs  and  ex- 
penses of  the  fire  departments  incurred  in  the  extinguish- 
ment of  or  any  attempt  to  extinguish  any  fire  originating  as 
aforesaid.  The  amount  of  such  costs  and  expenses  shall  be 
based  upon  the  wages  of  the  firemen  and  other  officers  for  the 
time  they  were  engaged,  a  reasonable  amount  as  rental  for 
the  use  of  the  apparatus  and  the  cost  of  the  water  and  other 
materials  used,  with  an  additional  amount  of  10  per  cent,  on 
the  total  amount  as  overhead  charges. 

Pos°tlsiira<dl=Ceinme!mft  PiPodltuicttioBa 

Tile  United  States  Cieological  Survey's  final  figures 
on  portland-cement  production  in  the  United  States  in 
the  calendar  year  19U  .show  that  88,230,170  bbl.  were 
produced,  as  compared  with  92,097,131  bbl.  in  1913,  the 
record  year,  ^lore  important,  however,  is  the  statement 
that  the  shipments  for  the  year  were  only  86,-437,956  bbl., 
a  falling  off  of  2.51  per  cent,  from  the  previous  year, 
which  brought  about  an  increase  of  stock  on  hand  of  over 
a  million  barrels,  the  total  at  the  beginning  of  1915  be- 
ing 12,893,863  bbl. 

The  1914  production  was  distributed  as  follows:  Le- 
high district,  28  ytcT  cent. ;  east  of  Mississippi,  exclusive  of 
Lehigh  district.  4 1  per  cent. ;  west  of  Mississippi  and 
east  of  the  Rocky  Mountains,  20  per  cent. ;  Pacific  Coast, 
8  per  cent.  The  average  price  per  barrel  at  factory  was 
$0,927,  a  decrease  of  7.76  per  cent,  from  the  previous 
year. 

m 

A  Steam  Shovel  Set  Fire  to  Oil  In  a  Pipe  Line  near  Pen 
Argyl,  Penn.,  on  May  31,  resulting  in  the  destruction  of  the 
steam  shovel  (which  was  new),  six  box  cars  and  the  entire 
excavating  outfit  of  Lathrop,  Shea  &  Henwood,  together  with 
some  property  of  the  Lehigh  &  New   England   R.R.   Co.     The 


Mhovcl  wiiH  lit  work  tnlilway  ln'twci-ii  I'l-n  ArKyi  and  VViinl 
Onp,  (III   IIk'  ni'W   yiirdH  wlilili   tin'   I.cIiIkIi  Air   Ni'W    lOiiKlaiiil    IC.K. 

r« lilly   Mlnrlfd    In   build    ul    ii   iiiHt    of    luTurjy    >  1,000, 000,      The 

hIiov<-I  nci'Idi'iitully  H(ru<'k  iiiid  liroko  ii  |il|i<-  llm-  lu-lonKlnK  to 
the-  Tide  Wnl.r  Oil  ("ri,  The  oil  wn«  iKniti-d  |,y  hot  coiiIm  from 
till!  firrluix  of  till'  hIiovcI.  AftiT  nomc  deliiy  the  oil  Hupply  wan 
turni'd  off  at  Tuhyliannii,  •lO  ml  iiway  The  Mrc  In  mild  to  have 
eoiillnued  until  all  (hi'  oil  In  tin-  10  ml.  of  pIpInK  wum  con- 
Munifd. 

'i'lie  |I27.«NH),0<MI  iliinil  iHHUe  for  addllloiwil  funilH  for  tho 
i\'r«  VurU  Sliili-  ll.iin'-  <':iiiiil  iiolcd  In  I.'lmI  Wf«-k'M  Immuv  wan 
iitilhiii  Ixril  l>.\  till-  i<'<i  Ml  li-r  IhI:iIiii"  h  ml  Ih  to  be  voted  on  at 
Ihr    iii'Xt    cli'i'lliin 

I'rIceH  for  l>t*nnturliiK  \l<-<iliol  I'roD-HHrit  -  -  The  Imperial 
UuNHlan  MliilHlry  of  I'"lii.i  ncc  Ii;ih  JuhI  a iinounccrl  a  compe- 
lllloii  looking'  toward  the  dcvelopiiKMl  of  new  iiiethodH  of  de- 
naturiiig  alcohol  or  toward  perficling  the  already  exlHtln^ 
procesHCs.  A  flrst  prize  of  30,000  rubles  r $l.''j,l.')0),  a  Hccond 
prize  of  15,000  rubles  ($772.'))  and  a  third  prize  of  5000  rubleM 
(12575)  ha\e  been  offered.  A  number  of  other  iirlzes  are  also 
announced.  The  competition  closes  Jan.  1,  191(5.  Further  In- 
formation In  this  country  iii;iy  be  had  by  writing  the  Imperial 
Itusslan    Knilia.M.sy    at    Washington. 

'I'hf  Oltntvii.  Cnniiiln,  ^\  ii4er-Su|tply  I'roject  described  In 
"ICnginoering  News,"  Jan.  7,  IHIH,  p.  43,  Is  at  last  going  to  be 
undertaken.  On  June  2  the  Board  of  Water  Commissioners 
decided  to  call  Immediately  for  tenders  for  the  construc- 
tion, to  cost  not  more  than  $475,000.  The  plan  proposes  to 
use  the  Ott.-iwa  Kiver  unfiltered  and  to  build  a  pumjiing  sta- 
tion, with  two  units,  at  Lcmieux  Island.  The  water  will  be 
carried  across  the  river  to  the  city  in  a  i)ipe  line  either  on  a 
bridge  or  in  conduit.  J.  B.  McRae,  one  of  the  formulaters  of 
the  plan,  has  been  retained  by  the  city  to  supervise  the  de- 
sign and   construction. 

ConMoIldntlon     of     .\'e>v     York     Suburban     ItallroadM  —  The 

merger  of  the  New  York.  Westchester  &  Boston  Ry.  with  an 
allied  company,  the  Westchester  Northern  R.K.,  was  recently 
approved  by  the  Public  Service  Commission  for  the  first  Dis- 
trict. As  shown  in  "Engineering  News,"  June  5,  1913,  the 
Westchester  Northern  is  virtually  a  30-mi.  extension  of  the 
New  York,  Westchester  &  Boston,  splitting  at  Pound  Ridge  to 
go  to  Brewster,  N.  Y.,  and  Danbury,  Conn.  Five-  and  ten-year 
extensions  of  time  were  granted  the  Westchester  Northern 
by  the  last  state  legislature  for  beginning  and  completing 
construction.  The  name  of  the  New  York,  Westchester  &  Bos- 
ton will  be  retained. 

Patents  on  CalosonH  for  BuildinK  FoundatlonH  owned  by 
tlic  Foundation  Co.  of  New  York  City  were  sustained  by  the 
U.  S.  District  Court,  in  a  decision  delivered  on  June  2  in  the 
case  of  the  Foundation  Co.  vs.  the  O'Rourke  Engineering  Con- 
struction Co.  The  patents  sustained  are  two  patents  to  D.  E 
Moran  (Nos.  759,388  and  759,389),  dated  May  10,  1904,  and  two 
patents  to  D.  E.  Moran  and  F.  W.  Doty  (Nos.  828,761  and 
828,861),  issued  Aug.  14,  1906.  The  owner  of  the  patents  filed 
disclaimers  limiting  the  claims  to  pneumatic  caissons  of 
concrete  used  for  building  foundations.  The  defense,  from 
the  summary  of  the  judge's  decision,  appears  to  have 
relied  largely  on  citations  from  printed  publications  and  prior 
patents.  The  court  decision  adjudged  the  patents  to  be  valid 
and  ordered  an  injunction  against  the  defendant  preventing 
further  infringement  and  requiring  an  accounting  of  past 
profits  from  the  use  of  the  inventions.  A  notable  feature  in 
the  patents  sustained  is  the  use  of  collapsible  shafting  which 
permits  the  shafting  used  in  giving  access  to  men  and  ma- 
terial to  the  working  chamber  to  be  removed  and  used  over 
again. 

Conntruction  of  the  Ohio  Itiver  Bridge  at  Metropolis,  111., 
noted  in  "Engineering  News"  of  June  3  as  being  postponed 
indefinitely,  is  to  be  pushed  at  once,  as  a  result  of  changes 
in  the  condition  of  the  financial  world.  The  contract  for  the 
substructure  has  been  let  to  the  Union  Bridge  &  Construc- 
tion Co.,  of  Kansas  City,  Mo.,  while  the  American  Bridge  Co. 
has  the  contract  for  the  superstructure.  There  will  be  one 
span  of  723  ft.  c.  to  c.  of  piers,  four  of  556  ft.,  one  of  304  ft. 
and  one  of  250  ft.  The  viaduct  approaches  will  be  600  ft. 
long  at  the  Kentucky  end  and  1600  ft.  at  the  Illinois  end.  The 
bridge  will  have  two  tracks,  13  ft.  c.  to  c.  It  is  designed  to 
carry  on  each  track  two  engines  of  Cooper's  E-90  loading 
followed  by  a  train  load  of  7500  lb.  per  lin.ft.  Its  clear  head- 
way is  to  be  53  ft.  above  high  water  and  112  ft.  at  low 
water.  The  foundations  will  bo  sunk  by  pneumatic  caissons. 
The  bridge  will  be  built  by  the  Paducah  &  Illinois  R.R.,  a 
subsidiary  of  the  Chicago,  Burlington  &  Quincy  R.R.  The 
Chief  Engineer  is  C.  H.  Cartlidge,  Bridge  Engineer  of  the 
last-mentioned  road.  All  plans  are  prepared  in  his  office,  and 
are  submitted  to  Ralph  Modjeski,  who  is  the  Consulting  Engi- 
neer. The  total  cost  for  the  bridge  and  approaches  is  esti- 
mated at  about  $3,500,000. 
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Mr.  Hal  Moseley  has  recently  been  appointed  City  Engineer 
of  Dallas,  Tex. 

Sir.  John  Gray  has  been  appointed  Superintendent  in  charge 
of  the  underground  workings  of  the  Twin  Peaks  Tunnel  at 
San    Francisco. 

Mr.  Frederick  B.  Lincoln,  General  Superintendent  of  the 
Erie  R.R.,  with  office  at  New  York,  has  been  promoted  to  the 
office  of  General  Manager. 

Mr.  John  Dwyer  has  been  appointed  Superintendent  of 
Maintenance-of-Way  of  the  Norfolk  Southern  R.R.,  with 
headquarters  at   Norfolk,   Va. 

Mr.  M.  A.  Mulligan  has  been  appointed  Superintendent  of 
the  New  York  division  of  the  Lehigh  Valley  R.R.  Co.,  to 
succeed  the  late  M.  C.  Roach. 

Admiral  Robert  Stanislaus  Griffin,  Engineer-in-Chief  of 
the  U.  S.  Navy,  on  June  2  received  the  degree  of  Doctor  of 
Science  from  Columbia  University,  New  York  City. 

Mr.  Myron  J.  Bigelow,  formerly  Mechanical  Engineer  of 
the  Molyneux  Mailing  Machines  Co.,  Buffalo,  N.  Y.,  has  opened 
an  office  as  consulting  engineer  at  47  Hawthorn  Ave.,  Akron, 
Ohio. 

Mr.  H.  R.  Carpenter  has  been  made  Assistant  Chief  Engi- 
neer of  the  Missouri  Pacific-Iron  Mountain  Ry.  System,  to 
succeed  Mr.  C.  E.  Smith,  resigned.  His  headquarters  will 
be  at  St.  Louis. 

Mr.  A.  F.  Dorley,  Principal  -"ssistant  Engineer  of  the 
Missouri  Pacific-Iron  Mountain  System,  has  beeo  made  Engi- 
neer of  Maintenance-of-Way  of  the  Eastern  district,  with 
headquarters  at  St.  Louis. 

Dr.  G.  Klingenberg,  a  German  engineer  well  known  in 
this  country.  Director  of  the  Allgemeine  Elektricitats  Gesell- 
schaft,  of  Berlin,  Germany,  has  been  decorated  with  the  Order 
of   the  Iron   Cross   for   his  services   in   the   field. 

Prof.  Robert  L.  Sackett,  Assoc.  M.  Am.  Soc.  C.  E.,  who  for 
the  last  eight  years  has  been  Professor  of  Sanitary  and  Hy- 
draulic Engineering  of  Purdue  University,  has  been  ap- 
pointed Dean  of  the  Engineering  School  of  Pennsylvania  State 
College. 

Mr.  A.  E.  Stevens  has  been  appointed  General  Superin- 
tendent of  the  Eastern  division  of  the  Canadian  Pacific  Ry., 
with  headquarters  at  Montreal,  to  succeed  Mr.  George  Hodge, 
recently  appointed  Assistant  to  the  General  Manager  at 
Montreal. 

Mr.  George  H.  Biles,  recently  Engineer  of  Maintenance, 
Pennsylvania  State  Highway  Department,  has  been  appointed 
Second  Deputy  State  Highway  Commissioner  of  Pennsylvania, 
to  fill  the  vacancy  caused  by  the  resignation  of  Mr.  Edward 
A.  Jones,  of  Scranton. 

Mr.  John  Ernest  Lloyd,  Assistant  Division  Engineer  at 
Garrett,  Ind.,  of  the  Baltimore  &  Ohio  R.R.,  has  been  appointed 
Division  Engineer  of  the  Cleveland  division,  to  succeed  Mr. 
A.  A.  Jack.son,  who  is  retiring  from  railroad  work  and  will 
reside    in    Baltimore. 

Mr.  P.  F.  Patton,  of  Hendersonville,  N.  C,  has  been  selected 
by  the  Greenville  Highway  Commission  as  Supervising  Engi- 
neer for  the  road  work  which  Is  to  be  done  in  that  county 
with  the  proceeds  of  a  $950,000  bond  Issue.  Mr.  Patton  is 
Supervisor  of  Henderson   County. 

Mr.  Paul  Llndholm,  Engineer  of  Highways  of  Copenhagen, 
Denmark,  has  been  awarded  the  Traveling  Fellowship  of  the 
American  .Scandinavian  Foundation  for  1915-16.  Mr.  Llndholm 
will  devote  the  year  to  Kraduiite  work  In  highway  engineer- 
ing  ut   Columbia   University,   Now    York   City. 

Mr.  D.  L.  Reaburn,  M.  Am.  Soc.  C.  E.,  who  for  several 
yeura  was  connecte<l  with  the  coniitructlon  of  the  Los  Angeles 
Aqueduct,  and  more  recently  was  Locating  Engineer  with  the 
Alaskan  Engineering  rommlHslon,  has  been  appointed  Sup- 
orlntundont  of  the  Rainier  National  Park,  In  the  State  of 
Washington. 

Mr.  Charles  U.  I'owoll.  who  for  the  past  ll>  years  has  boon 
a  memb»T  of  the  Now  York  City  civil  riigliioerlng  staff,  has 
been  appointed  Chluf  Engineer  of  the  Quoons  Topographical 
Kurenu,  to  succeed  Mr.  CUITord  H.  Moore,  who  wan  made 
Consulting    Enirlneer    of    the    iiorough    of    Queenn    to    till    the 


vacancy  caused  by  the  death  of  J.  Foster  Crowell.  Mr.  Powell 
will  receive  a   salary   of  $6000. 

Mr.  Gustave  R.  Tuska,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer, New  York  City,  who  for  some  years  has  been  acting 
as  Consulting  Engineer  to  various  garbage-,  refuse-  and 
waste-disposal  plants  in  this  country  and  abroad,  has  been 
appointed  Lecturer  in  Municipal  Waste  Disposal  at  Columbia 
University,  New  York  City.  Mr.  Tuska  will  deliver  a  course 
of  lectures  on  the  subject  at  the  university  during  the  coming 
year. 

Mr.  C.  E.  Smith,  M.  Am.  Soc.  C.  E.,  recently  Assistant 
Chief  Engineer  of  the  Missouri  Pacific-Iron  Mountain  Ry. 
System,  has  opened  an  office  as  consulting  engineer  at  2075 
Railway  Exchange  Building,  St.  Louis,  Mo.  Mr.  Smith  will 
engage  in  general  railway  and  municipal  engineering  practice, 
with  particular  reference  to  terminal  problems,  elimination 
of  grade  crossings,  bridges  and  miscellaneous  structures,  and 
valuations. 

Mr.  Roy  B.  White,  Superintendent  at  Indianapolis  of  the 
Cincinnati,  Hamilton  &  Dayton  Ry.,  has  resigned  his  position 
with  that  road  and  entered  the  service  of  the  Baltimore  & 
Ohio  Southwestern  R.R.,  as  Superintendent  of  the  Illinois 
division.  His  headquarters  will  be  at  Flora,  111.  Announce- 
ment has  also  been  made  that  Mr.  M.  V.  Hynes,  Superintendent 
of  the  Wellston  &  Delphos  division  of  the  Cincinnati,  Hamilton 
&  Dayton,  will  succeed  Mr.  White  at  Indianapolis. 

Mr.  Herbert  M.  W^ilson,  M.  Am.  Soc.  C.  E.,  engineer  in 
charge  of  the  Pittsburgh  Experiment  Station  of  the  United 
States  Bureau  of  Mines,  has  resigned  from  the  Government 
service  to  become  the  director  of  a  newly  formed  organization 
to  be  known  as  the  Coal  Mine  Insurance  Association.  Mr. 
Wilson  was  closely  associated  with  Director  Joseph  A.  Holmes 
in  the  inception  and  development  of  the  Bureau  of  Mines. 
With  its  creation  he  became  engineer  in  charge  of  the  Pitts- 
burgh station,  a  position  which  he  has  held  ever  since.  Mr. 
Wilson  was  educated  in  mining  as  well  as  in  civil  engineering, 
being  graduated  from  the  School  of  Mines,  Columbia  Univer- 
sity, New  York.  The  Coal  Mine  Insurance  Association,  of 
which  Mr.  Wilson  is  to  be  the  director,  is  a  combination  of  10 
American  and  British  insurance  companies  that  have  asso- 
ciated themselves  for  the  joint  underwriting  of  coal-mine 
accident    insurance. 


Hugh  Roloson  Scott,  for  32  years  in  the  employ  of  the 
Western  Maryland  Ry.,  died  on  May  31  at  his  home  in 
Arlington,  Md.,  from  a  complication  of  diseases.  He  was  61 
years   of  age. 

Philip  P.  Mirtz,  for  ten  years  Mechanical  Engineer  of 
the  Lake  Shore  &  Michigan  Southern  Ry..  at  Cleveland,  died 
at  his  home  in  New  York  on  May  11,  from  pneumonia.  When 
the  Lake  Shore  &  Michigan  Southern  Ry.  was  merged  with 
the  New  York  Central  lines  last  winter  Mr.  Mirtz  was  trans- 
ferred to  New  York,  where  he  was  connected  with  the  office 
of  the  chief  mechanical  engineer. 

John  McKechney,  one  of  the  old  contractors  of  Chicago, 
died  in  that  city  on  May  25,  at  the  age  of  70.  He  was  born 
in  Quebec,  but  had  lived  in  Chicago  since  1S64.  The  firm  of 
Hill,  McKechney  &  Co.  did  a  large  amount  of  railway  con- 
struction work.  Later  the  firm  name  was  changed  to  Weir, 
McKechney  &  Co.,  which  built  parts  of  the  Chicago  drainage 
canal  and  the  Northwest  land  tunnel  of  the  city's  water-sup- 
ply system.     Mr.  McKechney   retired  from  business  in  190S. 

Herbert  W.  Cowan,  Chief  Engineer  of  the  Colorado  & 
Southern  Ry.,  died  recently  at  his  home  In  Denver  at  52  years 
of  age.  Mr.  Cowan  was  born  at  Bath,  Me.,  and  was  a  gradu- 
ate of  the  Worcester  Polytechnic  Institute.  He  entered  the 
railroad  service  In  1886  as  topographer  and  draftsman  with 
tho  Winona.  Alma  &  Northern  Ry.  In  1S94  he  became  Resi- 
dent Engineer  at  Denver  of  the  Union  Pacific.  Denver  &  Gulf 
and  Denver.  Leadvlllo  »%  Gunnison  Ry.  Four  years  later  he 
was  made  Chief  Engineer  of  the  Colorado  &  Southern  Ry., 
successor  to  thoso  roads,  and  In  1907  was  made  also  Con- 
sulting Engineer  of  the  system. 

Morton  L.  Towor,  M.  Am.  Soc.  C.  E.,  Assistant  Engineer, 
United  States  Engineer  Department,  who  hud  been  In  local 
chargo  of  tho  reconstruction  of  tho  Oovornmont  jetties  nt  the 
entrance  t<i  Humboldt  liny,  California,  died  on  Apr.  17  from 
Injuries  received  two  days  previously,  when  a  motor  car  on 
which  ho  was  traveling  to  tho  quarry  where  rock  for  the 
Jetties  Is  obtiilnod  left  tho  track  on  a  trestle  and  threw  hlin 
to   the   bottom   of  ii    ravine.      Mr.   Tower   hud   been   In   the   em- 
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pli.y  of  llio  I'liltixl  Stiitt-B  ICiiKlnoi'i-  Di'piirtiiu'iit  Blnci-  1SK9. 
ilurliiK  whlfh  time  h«'  hail  bcrii  imikiiki'iI  lirliiflpully  on  rlvoi 
mill  hiuluii-  iiiiil  foitltlralloii  wmk  iit  vniloim  iioliitH  on  Itii' 
v'allfoi  III"  II'"'  «>r«'Koii  coaiitH.  Tlio  im'on»tiiU'lloii  of  lli<> 
lluiiil>»l<lt  Ji'tll''B,  of  whlrli  ho  had  boon  In  liniiioillato  clmiKi' 
ulnio  tho  latt.M  part  of  liUO.  Involvon  an  rxpriidllui  <•  of 
About  ll.TriO.iinO.  Mr.  Towor  \vii»  laiKoly  loHiioniilhlo  for  tho 
doalKii  of  tho  work  and  for  tho  novol  iiivthodM  of  coniitruftlon 
which  uro  lioliiK    Mvu'fofotrully   iiiumI, 
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roMINO    MICETINOS 

UASTKK   I'AU    lUII.nKUS-    ASStH^IATION. 

Juno   H-lfi.     Animal  oonvcnllon   in   Atlantic  City.     Secy., 
,M    Tavlor,    Kariu'M    Hldn.,   (.'lili  ll^;o, 
OHIO      SOCIKTY      UK      MKCIIANU'AL.      ELKCTRICAL      ANI) 
STKAM    KNT.INKKUS. 
June    17-lS.      Sonil-uniuial    iiicotlnB   at   Toledo.      Secy.,   Frank 
K.   Sanborn.   Ohio   Stato  University.   Columbus. 
80C1KTY    Fon    THK    rUOMOTlON    UF    KNOINKKUINC.    lOKU- 
l"  \TloN. 
Juno    22-ib.      Annual    mooting   at    Towa    Stale    Colhuo,    Anios. 
Iowa.     Soiy..  R  L,.  lUshop.  Univorslty  of  I'lttsbureh.  PlttM- 
burnii.   IViin. 
WIKIUCAN    SOCIKTY    OF    MIOCHANICAL    KNtUNEKUS 
June  ;:-:::..     Summor  moetinK  at  Buffalo.  N.  Y.     Secy.,  Calvin 
\V     Itioe.    2l»    AV.    SSth    St.,    Now    York    City. 
\MKRICAN    SOCIKTY    FOR    TESTINcl    MATKUIAI.S. 
Juno  22-26.     Annual   meeting:  In  Atlantic  City.     Secy.,  Edgar 
Marbur>f.   I'niver.slty  of   Pennsylvania,   I'hiladelphia,   I'enn. 
\M1:HIC\N    INSTITCTR    OF    CHKMICAL    KNCiINEERS. 
'auk      Ifi-lS     and     2.i-2S.       Annual     meeting     in     L.os     Anneles. 
Calif.,    AuK.    16-lS:    in    San    Francisco,    AUR-    25-2S.       Secy., 
J.  C.  Olsen,   Cooper  Vnlon,  New   Y'ork  City. 
\MKR1CAN    ASSOCIATION    OF    RAILROAD    SUPERINTENIJ- 
KNTS. 
Auk    1'.>-21.     Annual  Convention   in   San   Francisco.     Secy.   K. 
H.  Harnian.   Room   101,  Union  Station.  St.  Louis,  Mo. 
AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS. 

Sept    Ifi-lS.     Annual   meetinR  in  San  Francisco.     Secy.,  Cna.s. 
Warren  Hunt.  220  W.  57th  St.,  New  York  City. 
\MERICAN    SOCIETY    OF    MECHANICAL    ENGINEERS. 
Sept    16-lS.     Annual   meeting  in   San   Francisco.      Secy.,   Cal- 
vin  \V.   Rice,   29   W.    39th   St.,   New   York   City. 
AMERICAN  INSTITUTE  OF  MINING  ENGINEERS. 

Sept    16-lS.     Annual  nieetinpr  in  San  Francisco,     becy.,  Hraa- 
lev   Stoughton.    29    W.    39th   St..   New   York    City. 
AMERICAN   INSTITUTE    OF    ELECTRICAL   ENGINEERS. 
Sept     16-lS.      Annual    meeting    in    San    Francisco.      Secy.,    F. 
L  Hutchinson.   29  W.  39th  St.,  New  York  City. 
\MERICAN     SOCIETY     OF     HEATING     AND     VENTILATING 
ENGINEERS. 
Sept.    16-lS.      Annual    meeting-    in    San    Francisco.      Secy.,    J. 
J.  Blackmore.   29  W.   39th   St..   New   York  City. 
AMERICAN   ELECTROCHEMICAL  SOCIETY. 

Sept.  16-18.     Annual  meeting  in  San   Francisco.     Secy..  J.   VV. 
Richards.  Lehigh  University,   South  Bethlehem,   Penn. 
INTERNATIONAL  ENGINEERING  CONGRESS. 
Sept.  20-25.     In  San   Francisco. 

American  Pent  Society — The  ninth  annual  meeting  of  the 
American  Peat  Society  will  be  held  in  Detroit,  Mich.,  Sept. 
20-22.     The    secretary   is   Julius   Bordollo,    Kingsbridge,   N.   Y. 

Ohio  Society  of  Mechanical,  Electrical  and  Steam  Engi- 
■e«ra — The  semi-annual  meeting  will  be  held  in  Toledo,  Ohio, 
June  17  and  IS.  The  annual  meeting  -will  be  held  Nov.  18 
and  19,  1915.  The  place  is  yet  to  be  determined.  The  secre- 
tary is  Frank    E.   Sanborn,  Columbus,   Ohio. 

Wentern  Railway  Club — At  the  annual  meeting  held  at 
Chicago  in  May  officers  were  elected  as  follows:  President,  H. 
H.  Harvey  (C.  B.  &  Q.  R.R.),  Chicago;  vice-president.  W.  E. 
Dunham  (C.  &  N.  W.  Ry.),  Winona,  Minn.;  A.  R.  Kipp  (M., 
St.  P.  &  S.  S.  M.  Ry),  Fond  du  Lac.  Wis.;  secretary,  Joseph  W. 
Taylor,  1112  Karpen  Building,  Chicago. 

Special  LibrarleH  Ansocintion — The  annual  meeting  -will  be 
held  in  Berkeley,  Calif.,  June  7  and  8.  The  program,  just 
issued,  contains  eight  papers  and  two  committee  reports. 
Guy  E.  Marion,  who  has  been  secretary  of  the  association  since 
March,  1910,  handed  in  his  resignation  to  take  effect  on  June 
3,  1915.  During  his  term  of  office  the  Association  has  grown 
from  about  50  members  to  more  than  350. 

»w  Eni^land  AVater  AVorks  AiiKociation — A  joint  field  day 
and  excursion  will  be  held  June  16  by  the  New  England  Water 
Works  Association  and  the  Boston  Society  of  Civil  Engineers. 
One  of  the  features  will  be  a  baseball  game  between  the  two 
societies.  A  business  meeting  of  the  New  England  AVater 
Works  Association  will  be  held  immediately  after  the  dinner, 
which  will  take  place  at  1   p.m. 

Mlmionri  Public  I'tilitleM  A«Mociatlon — The  ninth  annual 
convention  of  the  Missouri  Public  Utilities  Association  was 
held  May  27-30  on  board  the  Steamer  "Quincy"  from  St.  Louis. 
A  24-hr.  trip   was   made  on   the   MississiDpl,   Ohio,   Cumberland 


mid  ToiiiioKMoii  rivors.  Tho  .MImhIhmIppI  wiin  lit  very  liiKh  kImko, 
boInK  out  of  IiuiiUn  In  a  iiuiiibur  of  pliicuH.  The  iittonihini'e 
wiiit   about   200,   of   whom    7f>   were   IndloM. 

\r«v  Vork  KIrolrlrnI  Miirlrtr— The  nnnuni  mvetliiK  will  bo 
hold  at  tho  111. Ill  .Mm  lliili|Uo,  Now  York  City,  on  TuoKilay, 
.IiiMo  Ki,  at  S.:iii  pill.  l-'ollowliiK  lire  tho  ofllcliil  nornliiiillonM: 
l''or  Pri-Hlilont,  ICliiior  A.  Hporry;  vli-o-preHlilonlK,  GeorKC  W. 
IClllott,  S.  N.  CiiHtlu  and  Ilurnhard  llofTiiimi;  Hocrctary,  GoorKO 
II.    Guy;    Inumiror,    llonry    J.    llooItKC.      A   Minokor   and    entor- 

tlllllllK'Ilt     will     follow     tho    bllHlnOHH    HCHHion. 

Ilulldlntr  Iimpfctorn'  Confrrriice^ — Tho  conference  wan  callod 
to  order  May  14  by  R.  P.  MUlor,  about  30  building  odW-l.ilM 
being  In  iittondancc.  Mr.  Miller  wan  choHoii  temporary  chJilr- 
nian  and  Sidney  J.  WlillaiiiH,  Hocrelary.  These  two  were  later 
elected  permanent  chairman  and  secretary  reHpcctlvely,  with 
power  to  arrnngc  tho  detallH  of  organization  and  of  the  next 
niootlng,  which  will  bo  held  In  «omo  Western  city,  probably 
during  tho  winter  or  early  spring  of  191C.  The  :iildreHH  of 
the  secretary  Is  care  of  the  Industrial  CommlHslon,  Madison, 
Wis. 

t'olorndo  .VNNoolntlon  of  .Moniborn  of  the  Aniorionn  Sooloty 
of  Civil  l';nKliieorM — The  annual  nicetlng  of  lliis  aHsociatlon 
will  bo  hold  In  Donvor,  Colo.,  on  June  12  at  the  Albany  Hotel. 
Frederick  II.  Brandenburg,  district  forecaster  of  the  U.  S. 
Weather  Bureau,  will  speak  on  the  work  done  and  methods 
used  by  the  Bure.iu  to  detorniine  the  rainfall  of  Colorado, 
lirecipitatlon  in  high  altitudes,  snowfall  and  water  content  as 
a  basis  for  estimating  the  stream  discharge,  flood  data,  tem- 
perature, wind,  and  other  climatic  conditions  of  Colorado. 
There  will  be  no  meeting  of  the  association  during  July  and 
August,  but  the  regular  Wednesday  luncheons  will  be  con- 
tinued. 


asxnaces  Sicac 


]VolMeleM«t    Kuilway    CroNHingN 

A  novel  design  of  shockless  and  noiseless  railway-track 
crossing  has  been  designed  by  the  Cobb  Shockless  Crossing 
Co.,  of  Los  Angeles,  the  construction  of  which  is  indicated 
in  the  accompanying  sketch.  The  scheme  is  simple,  consisting 
of  depressing  the  rails  not  in  use  and  leaving  the  others  at 
grade    to   give    a    continuous    through-rail    surface.      There   are 


v////////,v//m. 


W  ^      ^      ^    '  ^      ^      W) 

Rail  of  Noiseless  Cho-ssixc 

four  rail  ends  at  each  of  the  four  intersections  of  a  single- 
track  crossing,  the  two  approaching  rails  being  fixed  and 
the  inner  ones  being  depressable.  All  four  ends  are  mitered 
to  give  an  interlocking  joint.  Each  movable  rail  is  bolted  to 
a  wood  stringer,  on  the  under  side  of  which  is  a  plate  and 
two  wedge  castings.  The  wedges  rest  on  a  pair  of  smaller 
•wedges  moving  in  wrought-iron  guides  on  the  box  casing. 
Curved  links  connect  to  a  double-arm  crank  on  a  shaft.  A 
h.ilf  revolution  clockwise  lowers  one  pair  of  rails  and  the 
return  of  the  shaft  raises  them.  The  two  pairs  of  rails  at 
each  crossing  are  interlocked  so  that  only  one  can  be  lowered 
at  a  time.  The  operating  shaft  may  be  power  or  hand  oper- 
ated. Some  of  these  crossings  have  been  used  by  the  Pacific- 
Electric  Ry.   for  several   months  with  good   results. 
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Recording  AVater-Level  Gage 

The  line  of  water-stage  recorders  designed  by  J.  C.  Stevens 
has  been  increased  by  the  addition  of  a  simple  and  inexpensive 
eight-day  recording  gage  intended  particularly  for  service 
as  a  meter  on  irrigation  canals,  laterals,  etc.     As  shown  in  the 

accompanying  view,  there 
is  a  vertical  drum  carrying 
a  paper  chart  and  revolved 
to  correspond  with  the 
changes  in  ■water  level. 
Parallel  with  the  drum  is 
a  rack  and  track  on  which 
the  pencil  carriage  travels, 
moving  from  top  to  bottom 
in  eight  days  under  the 
control  of  a  clock  which 
is  on  the  carriage.  On  the 
main-spring  shaft  is  a  gear 
meshing  with  the  rack;  as 
the  spring  unwinds,  the 
clock  and  pencil  descend  at 
a  rate  of  1  \i  in.  per  day, 
the  weight  of  the  carriage 
helping  the  spring.  The 
smallest  vertical-scale  chart 
division  is  2  hr.,  but  time 
can  be  read  to  15  min.  In 
the  normal  chart  the  small- 
est horizontal-scale  division 
represents  0.02  ft.  The 
charts  are  prepared  as 
cylinders,  which  are  slipped 
on  the  drum,  the  latter 
being  split  and  held  to- 
gether with  springs  allow- 
ing 3'3-in.  reduction  of  di- 
ameter. Charts  are  cut  in 
removal. 
The  drum  is  turned  by  a  float  in  a  stilling  box,  one 
revolution  corresponding  to  2-ft.  change  of  water  level.  But 
by  using  a  single-sheave  pulley  on  the  float  and  a  two- 
part  cable  to  the  drum  one  revolution  corresponds  to  1-ft. 
change  of  level,  and  then  each  horizontal  chart  division 
represents  0.01  ft.  While  the  instrument  is  particularly 
intended  to  record  small  fluctuations,  yet  the  record  is  intelli- 
gible for  several  revolutions  of  the  drum  and  any  level 
change   up  to   10   ft.  or  over. 

The  gage  sells  for  from  $42.50  to  $55,  depending  on  the 
number  purchased.  The  manufacturers  are  Leopold,  Voelpel 
&  Co.,  107  E.  70th  St.  North,  Portland,  Ore. 


Drill  Sharpener  >Vith  Air  Hammers 

The  new  machine  for  making  and  sharpening  drill  bits 
shown  in  the  accompanying  view  as  manufactured  by  the 
Sullivan  Machinery  Co.,  of  Chicago,  operates  entirely  by 
compressed  air.  A  heavy  box  frame  supports  the  horizontal 
upsetting  hammer  and  an  upright  carries  the  vertical  forming 
hammer.  It  is  5x2 14  ft.  in  plan  and  6  ft.  high,  and  weighs 
4000   lb. 

The  steel  is  held  by  an  air-thrown  vise  just  in  front  of  the 
horizontal  hammer.  It  has  a  pair  of  massive  yokes  and  two 
heav.v  steel  columns.  The  yoke  above  and  the  anvil  below  arc 
recessed  to  receive  the  removable  clamping  dies.  The  vise 
is  operated  by  a  12-in.  horizontal  cylinder  in  the  rear  end  of 
the  frame,  the  piston  working  a  link  and  toggle  on  the  lower 
yoke  and  columns  to  drag  down  the  upper  yoke.  The  two 
hammers  are  rock-drill  cylinders  The  horizontal  hammer 
has  a  floating  piston  and  a  loose  distance  piece,  upset  on 
the  end  inside  the  cylinder  to  receive  the  blows  of  the  piston 
and  blank  at  the  front  end  to  receive  a  loose  dolly.  The 
vertical  hammer  has  a  regular  drill  piston  and  piston  rod, 
to  the  end  of  which  Is  fitted  a  guide-block,  which  carries 
the  upper  of  two  square  swaging  dies.  The  Iowit  die  Is 
keyed  to  an  nnvll  block  on  the  frame.  The  vertical  hammer 
and  die  stanil  normally  raised  (by  a  spring  and  pin  In  Iho 
control  valve).  This  hammer  Is  worked  by  a  foot  treadle. 
The  viae  and  upsetting  hammer  are  controlled  by  the  sumo 
hand  lever.  Lubrication  is  practically  automatic,  and  auto- 
matic Jets  of  exhaust  air  blow  the  work  surfnces  clean  of 
Bcalo   and   dirt. 

In  making  new  bits  from  blank  stock  the  steel  Is  heated 
nntl  i-loHi-d  In  the  clamping  illes.  When  the  vise  Is  shut, 
further  deprcHslon  of  the  hand  lover  admits  air  to  the  hori- 
zontal hammer,  and  a  few  t)lowM  from  the  dolly  upsfl  the 
Nteel  slightly.  The  operator  then  ralsoM  the  lever,  stopping 
the  hnmmfir  and  opening  the  vise.  He  then  Htarts  the  vertical 
hnmmer  with  his  foot,  and  this  iniikeH  the  wliigH  or  ears  of  the 
bit,     A    poflltiv*   stop   prevents    the   openitor   from   acclduntall.v 


working  tlie  vertical  hammer  while  the  steel  is  being  handled 
in  the  horizontal  members.  The  bit  is  finished  with  two  or 
three  alternate  operations  of  the  upsetting  and  forming 
hammers  and  in  one  heat — in  50  or  60  sec.     A  variety  of  small 


Compressed-Air  Drill  Sharpener 

forging  can  also  be  done  with  the  machine.  The  long  inclined 
lever  below  the  vise  lever  is  for  pulling  pins  out  of  hollow- 
steel  shanks  (pins  driven  in  to  reopen  the  hole  after  this 
has  been  closed  in  upsetting  the  lugs  or  collar). 

Contractor's  Gasoline  Hoist 

A  reversible  hoist  driven  by  a  gasoline  engine  is  now  be- 
ing put  out  by  the  O.  K.  Clutch  &  Machinery  Co.,  of  Columbia, 
Penn.  The  hoist  and  engine  are  intended  for  building  con- 
struction, logging  and  miscellaneous  hoisting  and  hauling. 
The  hoist  is  of  a  design  having  an  extended  bedplate  for 
any  engine,  motor  or  belt  drive  desired.  On  an  extension  of 
the  drum  shaft  is  a  winch  head;  on  the  other  end  is  a  brake- 
wheel  with  ratchet  and  pawl  to  hold  any  load  within  the 
lifting  capacity  of  the  hoist.  The  forward  shaft  is  geared 
to  the  drive  and  connected  through  a  friction  clutch  and 
pinion  to  the  main  drum  gear.  The  reverse  shaft  is  geared  to 
the   forward   shaft   and   also   drives   the   drum   gear   through  a 


(  ii.Ni  1;  \(  ■i()i;'.s  (i  as()Lim:-Kn(iini:  l[o[>  1 

clutch  and  i)liilon.  With  a  gasoUne-englne  unit  the  forward 
and  reverse  shafts  and  engine  revolve  continuously  and  one 
clutch  or  the  other  Is  thrown  in  as  needed. 

The  engine  has  a  water-Jacketed  cylinder  aiul  hopper 
cooler,  wide  babbited  main  bearings,  phosiihor-broiize  >  "H 
(lectlng-riid  bearlng.s,  maKiieto  and  battery  Ignition,  etc.  I'ln 
floor  space  occupied  Is  4SM)4  In.;  4-.  6-,  and  S-hp.  englnc.-i  .u.' 
used,  and  the  net  weights  complete  run  from  2500  to  ;ioOii 
lb.  The  lift  ranges  fn.m  700  to  2250  lb.  for  these  eiiglnr 
eiiulpiiionts,  with  150-  and  100-ft.  hoisting  speeds  and  5:1.  "' 
nd    10:1   gear   ratios. 


> 


MwM^ 


ii»^'''T'*^*v. 


Jl  NIC  17.   l'>is 


NI'MHDU  21 


Cdicag'o  F 


£hl 


li\l 


liamiia'e  Y&s\F(dl 


'I'lu'  niilway  trallii'  <•!'  I'liu  ii^'o  uiihidc.-  ii  lar^i'  |iro|i(ti-  Slickticv    lur   tins   iiilfi(han;.'r    \atil.     'I'lici(!   were   to  Ijc 

tioii  of  throiij,'!)  t'li'iiilit,  iind  as  Cliica^io  is  a  loiiiiinal  for  cirnilar  tracks,  witli  four  oiilsidt-  groups  of  yards,  tan^^cnt 

nil  tlu>  railways  I'litoriiii^  it  tlicrt'  is  a  j;ri'al  ainoiiiit  of  in-  (o  tlii'  ('ircif.     Kadi  ;,'ron])  was  to  consist  of  fivo  parallel 

tt'ri-iiaii>r«'  service  in  traiisfcrriuu:  throiifili  cars  from  oiio  yards,  iiiakiiij,' 20  in  all,  oiio  for  i-acli  railway.    Cars  would 

road  to  another.     The  fivijrlit   yards  of  the  various  25  ho  shifted  from  one  ;ri-()n])  fo  another  Ijy  passin;f  around 

trunk  railways  are  widely  scattered,  so  that   the  transfer  the  circular  track  (see  ENdiNKKiiiNC  \i;ws,  Feh.  H,  1«!MJ, 

of  ears  forms  a  vast  and  complicated  .system,  with  loiij;  and  Se|>t.  S,  1S!)2). 

hauls  in  many  tase.s,  involviii;,'  much  loss  of  time  in  the  The  ('lii(af,'o  Union  Transfer  Co.  was  organized  and  a 

throuL'li  movements  of  cars.     In  addition,  the  handliiii,'  of  site  was  secured  (which  is  tiic  site  of  the  new  interchange- 


Ftg.  1.    En'trantp;  to  the  Westhound  Classikicatiox  Yahd 

(This  view  Is  from  the  bridge  at  the  -summit  of  the  switching  hump.  At  the  left  are  the  four  approach  tracks  to  the 
two  eastbound  hump  tracks.  At  the  right  are  the  two  westbound  hump  tracks,  with  connections  to  the  classification 
ladders.     The  single  track  in   the  middle  is  for  the  motor  car  bringing   back   the  car-riders  to  the   hump) 


these  cars  in  the  railway  yards  increases  the  congestion  of 
the  crowded  city  terminals,  since  each  car  has  to  be  han- 
dled iu  the  inbound  yard  of  one  road  and  the  outbound 
yard  of  another  road.  This  complication  of  the  railway 
traffic  at  Chicago  was  outlined  in  Exginkkking  News, 
Jan.  -l,  1902,  and  ilay  !».  1912. 

About  1890  the  late  A.  B.  Stickney,  then  president  of 
the  Chicago  Great  Western  Ry.,  conceived  the  idea  of 
establishing  a  general  interchange  yard  in  the  outskirts 
of  the  city,  where  all  through  cars  would  be  received, 
transferred  and  forwarded.  In  this  way  the  work  would 
be  concentrated  and  systematized,  while  the  local  or  city 
yards  would  be  relieved  from  the  handling  of  through 
cars.     A   novel   switching  scheme   was   proposed   by   Mr. 


yard  described  in  what  follows),  but  owing  to  lack  of  sup- 
port by  tlie  railways  and  to  the  unfavorable  financial 
conditions  at  the  time,  the  project  was  never  carried  into 
oi)eration.  It  will  be  evident  that  the  success  of  such  a 
system  depends  on  the  cooperation  of  a  number  of  roads, 
for  it  would  be  of  little  benefit  to  handle  the  traffic  of 
three  or  four  lines  in  this  way  while  a  dozen  other  lines 
adhered  to  the  former  individual  system  of  interchange. 
In  1902  the  project  was  taken  u])  by  other  interests,  antl 
a  very  extensive  yard  was  built  at  the  Stickney  site  by  a 
private  concern,  the  Chicago  Transfer  &  Clearing  Co. 
The  yard  was  planned  on  the  usual  longitudinal  arrange- 
ment of  tracks,  and  provided  for  gravity  switching.  An 
elaborate  electro-pneumatic  plant  w;>s  installed  for  oper- 
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ating  the  switches  of  the  classification  tracks  from  a  tower 
on  the  switching  hump.  The  yard  and  its  operation  were 
described  in  Engineering  News,  Jan.  2,  1902.  The 
handling  of  local  freight  cars  between  this  yard  and  the 
Chicago  city  yards  of  the  several  railways  was  to  be  an 
auxiliary  part  of  the  project.  This  private  project  also 
failed  to  receive  the  support  of  the  railways,  and  the  yard 
was  never  put  into  service.  The  company  then  devoted 
itself  to  the  industrial  development  of  its  property  and 
later  established  a  manufacturing  and  industrial  district 
known  as  Clearing. 

With  the  continued  increase  of  traffic  and  congestion  of 
city  terminals,  and  with  the  demands  of  the  city  for  reduc- 
tion rather  than  increase  of  space  occupied  by  terminals, 
the  railways  began  to  consider  for  tliemselves  the  means 
«f  improving  the  conditions.  In  1912  about  a  dozen 
of  the  trunk  lines  combined  to  form  an  organization  to 
lease  and  operate  the  Clearing  yard  and  the  Belt  Division 
of  the  Chicago  &  Western  Indiana  E.E.    These  two  facili- 


repair  tracks)  and  for  the  handling  and  forwarding  of 
about  10,000  cars  daily. 

The  general  layout  is  shown  in  Figs.  2  and  3.  The  site 
is  south  of  Goth  St.,  between  Crawford  and  Harlem  Aves. 
Only  one  street  (Cicero  Ave.)  crosses  the  yard,  and  this  is 
carried  by  a  viaduct  of  plate-girder  spans  on  concrete 
piers.  It  will  be  seen  that  duplicate  facilities  are  pro- 
vided for  movements  in  l)oth  directions,  tlie  classification 
for  both  groups  being  effected  by  gravity  movements  from 
the  switi-hing  hump  at  the  middle  of  the  yard.  (See  pro- 
file in  Fig.  4.) 

Trains  for  the  north  and  west  (brought  in  by  road  or 
transfer  engines)  will  enter  at  the  east  and  go  to  the  re- 
ceiving yard.  There  the  engine  will  be  cut  off  and  sent 
to  the  adjacent  dei)arture  yard  to  take  an  east-  or  south- 
bound train  out  of  the  yard.  After  the  train  in  the  re- 
ceiving yard  is  marked  and  the  switching  list  prepared  for 
the  switchmen  in  the  operating  tower,  a  yard  engine  will 
push  the  train  to  the  summit  of  the  hump,  beyond  which 


WESTBOUND  DEP^PTUPej^SL 


Fig.  2.    West  Side  of  Freight  Interchange  Yard  of  the  Chicago  &  Western  Indiana  R.R. 

AT  Clearing  (Chicago) 


ties  constitute  a  great  interchange  system,  with  connec- 
tions to  all  the  railways  entering  Chicago.  This  step  was 
described  in  Engineering  News,  May  9,  1912.  The 
work  of  reconstFucting  and  enlarging  the  yard  is  now 
practically  completed.  It  is  not  only  the  largest  freight 
yard  in  the  world  but  the  only  one  operating  such  a  com- 
prehensive interchange  system. 

In  this  third  design  the  system  of  longitudinal  move- 
ments and  the  use  of  gravity  switching  for  classification 


each  car  (or  cut  of  cars)  will  run  by  gravity  onto  the 
tracks  of  the  classification  yard.  The  cars  on  these  tracks 
are  made  up  into  trains  in  the  departure  yard,  ready  for 
the  engines.  The  train  may  be  taken  by  a  road  engine 
and  started  directly  to  its  destination,  or  taken  by  a  trans- 
fer engine  to  the  main  outbound  yard  of  the  railway  over 
which  it  is  to  travel.  In  the  same  way  trains  of  through 
cars  from  the  north  and  west,  destined  for  points  east  and 
south,  will  enter  the  receiving  yard  at  the  west  end  and 
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have  been  retained,  but  the  tra(kag((  and   facilities  have  will  be  worked  tlirougli  to  the  classifit'alion  and  departure 

been    increased    niuterially,    while    loioinolive-    and    car-  yards  at  the  east  end. 

refmir  shops  luive  been  added.    The  yard  as  it  now  stands  Auxiliary  to  the  main  system  of  tracks  are  repair,  bad- 

])rovide.y  standing  room  for  ubout  8000  cars  (exclusive  of  oriler  and  thoroiighrare  tracks  (the  last  mentioned  pass- 
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Ill;;  liiitli  iiniiiiiil  iiml  under  tlic  liiimp  a(  the  vani  Icvi-I). 
Ill  lliis  way  all  intcinal  iiiiivciiicnls  of  linlli  car.'^  and 
I'li^'ini's  can  iit>  niatlc  willitnil  |iiissin^'  nviT  tin-  liiiiii|i  and 
witluail  intfifoiiii^'  willi  (lif  rc^^'idar  llow  of  IniHic  tliron;;!! 
llif  yard. 

Karli  rlassiru-atioii  yard  lia^  Ivvci  ii'|mir  yanis  (one  lOr 
fa<h  .'*«'ction).  'riit'.>ii'  arc  fur  li>:li(  repairs  only,  heavy 
n'pairs  lu'in;r  done  at  the  sliops  near  tin-  renter  of  the 
vanl.  liiinniiii;  around  each  side  of  each  c-la.'<.><ili(  ation 
yard  i.-*  a  Imd-onler  track.  Out.xide  of  thi.x  is  a  track  for 
a  pisoline  or  electric  motor  car.  which  will  carry  hack  to 
the  hump  the  car  riders  or  lirakcmen  who  ride  the  cars 
into  the  classification  tracks  and  control  llicin  \>\  llie 
hrakes. 

Ki^.  I  is  a  \  icw  lookini:  west  into  ilic  classitication  yaid 
fr«>m  llu>  l)rid,<;c  at  the  suminil  of  the  lium|>.  It  will  lie 
noted  that  stone  Imllast   is  u.sed  on   the  ladders  and  ap- 


'i'lic  hump  for  weHthoiinil  switchiii;,'  is  I  ft.  hi;;hcr  than 
(he  othi-r  in  order  to  compensate  for  |)rr'vailiii;(  winds  hy 
;,'ivinf,'  a  ;,'reater  Icn^'th  of  the  l-per  cent,  starting';  f,'rade. 
It  is  prohahlc  also  thai  chan;.'es  in  the  details  of  the  hiimp8 
will  he  retpiircd  from  time  to  lime  lo  mcd  the  varyiiif,' 
<  limalic  conditions  of  summer  and  winter.  It.  is  estimated 
that   1(1.(1(10  cars  per  day  can  he  classified. 

The  yard  has  iiliout  I'l"  mi.  of  track  in  all,  laid  with  ?.")- 
and  HO-lh.  rails.  'I'ie-plates  are  u.sed  at  turnouts  and  «»n 
curves.  'I'hc  liody  tracks  are  spaced  l.'i  ft.  c.  to  c.  and 
!(!  ft.  from  runninjr  tracks.  'I'herr  are  aliout  KOO  turii- 
ruits.  haviii;,'  l.'>-f|.  switch  rails  ami  mainly  .\'o.  !)  frogB. 
The  frogs  and  guard-rails  in  the  more  important  trackH 
are  (if  cast  niaiigane.se  steel.     No  slip  switches  are  used. 

The  switches  of  tlu;  classification  ladder  are  controlled 
liy  operators  in  a  towi'r  on  a  hridgc;  which  spans  the 
tracks  at    the  -iiiuiiiit   of  the  iiiiiii|p.   (see   Fig.    1).     The 
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proach  tracks,  and  that  throe  rows  of  lani])s  arc  used  for 
the  illumination  of  the  classification  yard. 

For  local  trafiic  of  the  Clearing  industries  and  for  cer- 
tain cla.s.ses  of  traffic  which  it  is  not  desirahle  to  send  over 
the  hump,  a  special  group  of  tracks  for  Hat  switcliiiig  is 
provided  near  each  end  of  the  yard. 

The  gravity  hum])  will  have  four  tracks,  .so  that  two 
trains  in  each  direction  can  ho  handled  simultaneously, 
each  cla.ssification  yard  being  .so  arranged  or  subdivided 
as  to  permit  of  being  operated  as  two  separate  units.  Fach 
hump  track  is  provided  with  two  approacli  tracks.  This 
permits  a  second  train  to  be  pushed  nearly  to  the  summit, 
ready  for  classifying  as  soon  as  the  first  train  has  been 
pushed  over  and  its  engine  has  cleared  the  switch  in  re- 
turning for  another  train. 

For  gravity  .switching,  an  approach  track  of  0.(i  per  cent. 
grade  ascends  from  the  receiving  yard,  and  at  the  hump 
the  elevation  is  raised  about  one  foot  by  vertical  curves  of 
lo(t(J  ft.  radius  in  order  to  bring  the  cars  together  and 
make  the  couplers  slack  so  that  they  can  he  released  read- 
ily. This  grade  ends  in  a  vertical  curve  of  ]5()()  ft.  radius 
over  the  hump,  beyond  which  is  a  starting  grade  of  4  per 
cent.  50  ft.  long.  This  connects  hy  a  vertical  curve  of 
5000  ft.  radius  with  the  classification  ladder,  which  has 
a  grade  of  O.i)  per  cent.,  while  the  body  tracks  in  the  cla.ssi- 
fication  yard  have  a  grade  of  0.4  per  cent.  The  profile  is 
showu  iu  Fig.  4. 


tower  has  two  electro-pneumatic  push-button  macliines, 
one  for  each  direction,  each  machine  operating  05  .switches 
by  means  of  tiie  push-buttons.  The  operators  also  operate 
.seniajjliore  signals  mounted  on  the  bridge  and  on  the 
ai)])r()ach  tracks,  to  govern  niovenients  over  the  hump. 
This  switch  and  sigiial-rontrol  apparatus  has  been  in- 
stalled by  the  Union  Switch  &  Signal  Co.  At  eacli  ladder 
switch  is  a  dwarf  semaphore  signal  with  lamp  siiowing 
green  and  red  for  closed  and  o])eii  ])ositions. 

Alongside  of  the  switching  liumj),  with  the  switcli 
and  signal  tower  and  bridge  at  the  summit  and  the 
<louble-track  subway  for  thoroughfare  tracks  passing  be- 
neath it,  has  been  erected  the  new  brick  ofTice  l)uild:ng, 
wliich  will  serve  not  only  for  the  yard  work  but  for  the 
division  ofliccs  of  this  section  of  the  Chicago  &  Western 
Indiana  R.K. 

Engine  facilities  are  provided  at  each  end  of  the  yard, 
so  that  road  or  transfer  engines  do  not  have  to  run 
througli  the  yard  (Fig.  1).  At  ])rescnt  only  a  cinder  pit, 
turntable  and  a  100,000-gal.  tank  with  water  crane  are 
provided,  with  tracks  on  which  the  engines  may  stand 
while  waiting  for  return  loads.  Later  a  coaling  station 
may  he  provided  at  each  end.  For  the  yard  engines  there 
arc  separate  facilities  furnished  adjacent  to  the  shops 
near  the  middle  of  the  yard.  These  include  a  2()-stall 
roundhouse,  90-ft.  electrically  operated  turntable,  500-ton 
coaling  station  and  sand  house    (serving  four  tracks), 
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100,000-gal.  water  tank  and  four  water  columns,  a  three- 
track  cinder  pit,  and  eight  tracks  for  placing  engines  not 
in  service  and  not  needing  to  go  to  the  roundhouse. 

The  shops  include  the  following:  Eepair  shop  (for 
engines  and  heavy  car  repairs),  293x173  ft. ;  woodworking 
shop,  200x60  ft. ;  storehouse,  230x42  ft. :  six-track  car- 
repair  yard  and  three-track  caboose  yara.  Industrial 
tracks  of  standard  gage  serve  the  repair  yard.  Electric 
current  for  yard  and  shop  lighting,  for  power  purposes 
and  for  the  switch  and  signal  plant  is  supplied  from  a 
steam-driven  power  station  near  the  shops.  This  also  sup- 
plies compressed-air  and  steam  for  shop  use,  for  the  signal 
plant  and  for  heating.  Compressed  air  for  testing  brakes 
in  the  departure  yards  is  provided  by  electrically  driven 
compressors. 

A  local  freight  house  for  less-than-carload  freight  is 
provided  for  the  accommodation  of  the  Clearing  district. 
The  building  is  32x65  ft.,  at  the  end  of  a  14-ft.  platform 
375  ft.  long,  between  two  stub  tracks. 

The  present  capacity  of  the  yard  is  shown  in  the  accom- 


panying table,  together  with  its  capacity  when  enlarged 
to  the  full  size  as  planned. 

All  the  design  and  construction  work  has  been  under 
the  direction  of  E.  H.  Lee,  vice-president  and  Chief  Engi- 
neer of  the  Chicago  &  Western  Indiana  E.PJ.,  acting  with 

FREIGHT    INTERCHANGE    YARD    AT    CLEARING,  ILL.; 

CHICAGO  &  WESTERN   INDIA.N'A   R.R. 

(Car   facilities  for   movements   in   eacii   direction) 

Present  Future 

Receiving  yard,  number  of  tracks 16  30 

Number  of  cars    (70   per   track) 1,120  2,100 

Hump    tracks 4  4 

Classification   yard,   number  of  tracks 52  52 

Number   of  cars    (45   per   track) 2,340  2,340 

Departure   yard,   number  of   tracks 12  21 

Number  of  cars   (70  per  track) 840  1,470 

Flat  switching  yard,  number  of  tracks 9  .... 

Number  of  cars 176  .... 

Car-repair  yards  (four),  number  of  tracks.  ..  .             4  .... 

Number  of  cars 240  .... 

Capacity  for  cars  in  each  direction 4,470  6,080 

Total  capacity,  exclusive  of  repair  tracks....      8,940  12,160 

an  engineers'  committee  representing  the  twelve  trunk 
lines  which  are  joint  owners  of  the  project.  F.  E.  Mor- 
row, Principal  Assistant  Engineer,  has  had  direct  charge 
of  the  plans  and  design,  and  V.  E.  Walling,  First  Assist- 
ant Engineer,  has  been  in  direct  charge  of  construction. 


coKHomniiLCSil 


By  W.  G.  Hargek* 


SYNOPSIS — This  is  a  supplement  to  two  previ- 
ous articles  in  Exgixeerixg  News  by  the  same 
author  (issues  of  July  13,  1911,  and  Dec.  J,,  1913). 
It  gives  data  on  the  first  cost  and  maintenance  of 
600  miles  of  New  York  State  roads  in  the  vicinity 
of  Rochester  and  Buffalo,  together  with  the  au- 
thor's conclusions  therefrom.  Opportunity  for 
economy  in  highway  design  is  discussed  under 
grading,  surfacing,  foundation,  depth  of  top  course 
and  width  of  paving. 

The  basic  idea  of  a  road  system  is  to  serve  the  public, 
and  the  more  miles  of  road  improved  and  kept  in  shape, 
the  more  service  given.  The  amount  of  money  that  can 
be  obtained  for  road  work  has  a  limit,  and  the  available 
funds  should  be  made  to  cover  as  great  a  mileage  as 
possible,  consistent  with  economical  results.  In  an  effort 
to  help  solve  this  problem  the  following  data  have  been 
collected,  based  on  experience  with  approximately  600 
miles  of  improved  roads  during  a  period  of  six  years. 

Economy  i.v  Gfjading 

Grading  is  the  most  permanent  feature  in  road  im- 
provement, and  for  that  reason  there  should  be  no  false 
economy  in  this  part  of  the  expenditure.  In  establish- 
ing the  profile  no  economy  should  be  attempted  by  ex- 
ceeding the  ruling  grades;  there  is  no  object,  however,  in 
reducing  a  natural  grade  of,  say,  4%  to  3%.  provided 
the  adoj)ted  ruling  grade  is  5'/f .  The  economy  of  pro- 
file denign-  is  limited  to  the  intermediate  grades,  and 
these  grades  should  follow  the  natural  i)rofile  as  closely 
as  possible. 

The  .selection  of  the  cross-section  affords  a  diance 
for  economy.  A  wide  cross-section  with  deep  ditches  re- 
quires more  grading  than  a  narrower  cross-section  with 
shallow  ditches.     A  commonly  used  cross-sectioti  is  one 
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32  ft.  between  ditches,  which  are  18  to  24  in.  below 
crown  grade.  For  most  places  a  26-ft.  width  with  12- 
to  14-in.  ditches  is  satisfactory,  and  will  save  from  $300 
to  $400  per  mile.  'Sly  experience  indicates  that  a  deep 
open  ditch  has  very  little  effect  in  drawing  off  ground 
water.  Where  ground  water  is  encountered  underdrains 
should  be  used. 

For  the  greater  part  of  country  highways  the  grade 
line  can  be  placed  at  any  desired  elevation  without  damage 
to  abutting  property,  and  it  is  desirable  under  such  condi- 
tions to  have  the  earthwork  balance.  The  proper  ratio  of 
cut  to  fill  is  open  to  argument.  That  in  common  use, 
however,  1.35,  has  sometimes  caused  a  large  loss,  to  my 
knowledge.  In  general,  the  following  ratios  are  more 
nearly  correct : 

Light  skimming  work,  large  amount  of  sod  to  be  wasted.  1.35 

Light  skimming  work,  considerable  sod  to  be   wasted....  1.30 

Light  skimming  work,  not  much  sod  to  be  wasted 1.25 

Medium  work,  not  much  sod  to  be  wasted 1.20 

Heavy   work 1.15 

By  the  use  of  a  proper  balance,  fluctuating  section,  and 
well-laid  profile  $000  to  $900  per  mile  can  be  saved  over 
the  often  careless  designs. 

Types  of  Eoau  Surf.\cino 

The  roads  under  di.st'ussiou  may  be  classitied  according 
to  tratlic. 

Cla.ss  I — Main  trunk  roads  for  .5  to  20  miles  out  of 
cities  of  50,000  or  more  inhabitants  and  the  roads  in  the 
business  sections  of  villages,  which  carry  the  concentrated 
garden-truck  tratlic  of  a  large  area  and  are  subjected  to 
continuous  motor-truck  and  touring-car  traffic. 

Class  II — Main  through  automobile  routes  at  greater 
distances  from  cities,  which  have  a  large  touring-car 
trullic  and  a  medium-heavy  farm-produce  tratlic. 

Class  III — Secondary  feeder  and  cross  roads  having  a 
medium-heavy  farm  tratlic  and  a  light  automobile  tratlic. 

Class  IV-  I'Icasurc-vchiile  roads  ami  scenic  routes 
that  have  a  hcavv  touring-car  and  light  steel-tire  tratBc. 
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l'\ir  tlii'si'  cliissi's  till'  lolliiwiii;^  Iv|m*s  of  riiiislriictiiiii 
|\iivt'  |>ii>vimI  flic  most  (>cniioniinil  in  the  loii^'  run: 

Class  I  Trallic  Hrick,  iis|iliiilt  lilock.  or  asplniltic  i-on- 
rn-to  on  II  rniicrftc  Iimm-.  at  a  lirst  cost  of  $'J(),()()()  to 
.tV'S.OOO  per  mile. 

Class  11  'i'rallic  ISitiiminniis  maiadam,  wiitcrliiiuni! 
niacailnm  witli  liiliimiiioiis  llioli  coals,  "Amicsitc,"  ami 
in  the  near  future,  prolmlilv.  small  lirick  cnhes  at  a  first 
itist  of  $rvM»()()  to  $1  1.1)00  per  mile. 

Class  III  'I'rallic — WalerlMtuml  macadam  Ircalcd  willi 
calcium  chloride  or  lij^dif  roail  oil  or  far.  al  a  lirst  cost 
of  $S000  to  $1 1.000  jier  mile. 

Cla.<s  IV  Trallic — Miluminous  macadam,  concroto,  wa- 
torhound  macadam  with  liituminous  llush  coats.  "Amie- 
siti'."  and  "Hocmac."  at  a  lirst  cost  of  $10,000  to  $15,000 
|H'r  mile. 

Tlu'.M'  selections  are  ha.sed  on  .satisfactory  performance 
under  trallic  and  moderate  maiiiteminoe  and  renewal 
eosts. 

M AiXTEX.vxcE  Asn  Kknkwal  Cost.>< 

In  order  to  have  a  uniform  hasis  of  comparison  of 
the  maintenance  costs  and  of  the  co.st  of  renewal  at  the 
end  of  the  pavement  life,  the  fijjures  jjiven  below  are 
compiled   for   KJ-ft.   widths  of   macadam   and   brick. 

For  I(j-Ft.  Waterljound  .Macadam;  Class  III  Traffic— 
The  life  of  the  top  cour.<e  is  1  to  8  years;  say  G  years 
under  the  followinji  maintenance: 

TABLE    OF     COST     OF     MAINTAINING     WATERBOUND 
MACADAM 
Yearly    patrol.    Including    materials    for    minor    repairs 

and  painting  Kiuard-rail,  at  $200  per  mile  per  year.  .  $1200 
Calcium   chloride,    first    and    seventh    years   at    $12.5    per 

mile    per    year 250 

LiKht  cold  oilinK.  second  year 250 

Heavier  cold  oiling,  third  year 500 

Binder  grade   bituminous  flush   coat,   fifth   year 1000 

Resurfacing,    seventh    year 3500 

Seven-year  total $6700 

Cost  per  mile  per  year  of  maintenance  and  renewal...      $1000 
Cost  per   mile   per  year   of  maintenance $500 

For  16-Ft.  Bituminous  Macadam;  Classes  II  and  IV 
Traffic — The  life  of  the  top  course  is  5  to  10  years;  say 
T  years  as  an  average. 

TABLE     OP     COST     OF     MAINTAINING     BITUMINOUS 
MACADAM 
Yearly    patrol,    including    minor    repairs,    at    $200    per 

mile    per    year $1400 

Light  oiling,  third  year 250 

Light   oiling,    fourth    year 250 

Binder-grade    bituminous    flush    coat,    fifth    year 1000 

Light    tar   coat,    seventh    year 250 

Resurfacing,    eighth    year 6000 

Eight-year   total $9150 

Cost  per  mile  per  year  of  maintenance  and   renewal...      $1100 
Cost  per  mile  per  year  of  maintenance $500 

For  16-Ft.  Brick  Pavement;  Class  I  Traffic— The 
probable  life  is  based  on  medium  traffic  in  Rochester  city 
streets  and  is  10  to  25  years;  say  18  years  as  an  average. 

TABLE   OF   COST   OF   MAINTAINING    BRICK    PAVEMENT 

Yearly    patrol    and    minor    repairs,    at    $100    per    mile 

per    year $1,800 

Renewal   of  surface  and   edging,   18   years 15,000 

Eighteen-year    total $16,800 

Cost  per  mile   per  year  of  maintenance   and   renewal.  $900 

The  Xew  York  State  system  of  maintenance  on  these 
roads  coupists  of  a  one-man  patrol  taking  care  of  cul- 
vert.s,  shoulders  and  small  holes  and  nits,  with  gang 
work,  either  day-labor  or  contract,  for  the  larger  items 
of  oiling,  etc.  This  system  is  not  highly  efficient,  as 
the  executive  heads  are  changed  on  an  average  of  once 
in  two  years  for  partisan  rea.son.s  and  the  money  is  not 
available  early  enough  in  the  sea.son  to  be  used  to  the  best 
advantage. 


The  figures  ii'wi'u  are  based  on  roails  largely  within 
short  radii  of  jfochesfcr  and  Mulliilo.  cilir-n  of  200,000 
and  I.Ml.lMIO  people  respectively.  Tin-  average  life  of 
liiesc  roads  is  somewhat  less  than  it  will  Ix-  when  the 
rest  of  the  rural  roails  in  the  system  are  completed.  By 
reducing  Ihe  work  of  the  one-man  |iatrol,  iniTeasing 
the  gang  work  and  allowing  for  the  natural  reduction 
of  the  average  inainlcnance  cost  due  to  the  large  mileage 
of  narrow  strictly  rural  roads  to  be  built  in  completing 
the  11,000  miles  of  the  New  York  State  system,  the 
axerage  cost  of  mainfciiance  and  renewal  ff)r  the  entire 
com|ilefed  system  should  not  exceed  $800  per  mile  per 
yea  r. 

The  maiiiti'iiaiice  and  renewal  cost  per  year  of  all  the 
types  of  road  surfacing  is  ap|)roxiinately  the  .same,  pro- 
vided each  type  is  u.sed  under  the  class  of  traffic  stipu- 
lated. Economy  in  the  selection  of  the  kind  of  pavement 
to  be  used  in  any  special  case  will,  therefore,  depend 
on  selecting  the  pavement  of  lowest  first  cost  from  the 
difTercnt  types  suitable  for  the  class  of  traffic  which  the 
road  is  to  ,>ierve. 

TABULATION  OF  YEAULY   COST 

Yearly 
Main- 
Class  tenance    Total 
of          First          S-Tr  and       Yearly 
Type                                    Traffic     Cost     Interest    Renewal    Cost 
IG-ft.   brick   pavement.             I   $26,000      SI.'IOO            $900  $2200 
16-ft.    bituminous    ma 

cadam     II  &  IV     1.3,000  650  1100  1750 

16-ft.   waterbound   ma- 
cadam       Ill      11,000  550  1000  155C 

Economy  in  Foundation  for  Macadam  Roads 

Sufficient  thickness  of  the  foundation  to  suit  the  vari- 
ous soil  conditions  should  never  be  sacrificed  to  reduce 
first  cost.  Saving  in  foundation  should  be  attained  by, 
and  limited  to,  the  use  of  the  cheapest  local  materials. 
Satisfactory  foundations  can  be  built  of  many  materials 
not  suitable  for  top  courses ;  and  in  general  it  is  cheaper 
to  use  a  material  that  does  not  require  crushing. 

Stony  gravel  makes  a  satisfactory  foundation  for 
Classes  II,  III  and  IV  traffic;  the  depth  can  be  easily 
varied  to  fit  any  soil  condition.  Uncrushed  fieldstone 
hardheads  filled  with  gravel  or  crushed  stone  make  a 
cheap  and  effective  foundation  for  heavy  soils,  but  are 
not  recommended  for  good  foundation  soils,  as  it  is  diffi- 
cult to  construct  a  smooth  riding  top  course  over  them. 
For  fairly  firm  foundation  soils  local  crushed  stone  is 
the  cheapest  and  best,  provided  good  gravel  is  not  avail- 
able, and  is  to  be  preferred  for  Class  II  traffic  even  if 
gravel  can  be  obtained. 

Economy  in  Depths  of  Top  Course 

As  the  top  course  is  relatively  more  expensive  than 
the  foundation  course,  a  good  design  calls  for  the  least 
thickness  of  top  that  can  be  readily  constructed  and  that 
will  act  well  under  traffic.  For  waterbound  macadam 
this  thickness  has  been  set  by  experience  at  3  in.  For 
bituminous  macadam  by  the  penetration  method,  the 
usual  practice  is  3  in.,  using  from  1.75  to  2  gal.  of 
bitumen  per  .xq.yd.  My  experience,  however,  leads  me 
to  recommend  a  2i^-in.  depth  with  l.fi  gal.  of  bitumen 
per  sq.yd.  This  .saves  about  $400  per  mile  for  a  16-ft. 
road,  and  has  proved  as  .satisfactory  as  the  3-in.  top. 

For  sheet  asphalt  I  recommend  1  in.  of  binder  and  2 
in.  of  asphalt,  although  2  in.  of  asphalt  without  binder 
has  been  fairly  satisfactory.  A  li/o-in.  thickness  of  as- 
phalt without  binder  is  too  thin. 


lloS 


E  X  G  I  N  E  C  R  I  N  (;     X  E  W  S 


Vol.  T3,  No.  2  [ 


The  depth  of  a  .^taciard  pavins:  brick,  4  in.,  adds  mate- 
rially in  freight  and  to  the  cost  of  the  pavement.  Monroe 
County  has  been  experimenting  wiili  214-in.  \itrified 
shale  cubes,  and  the  probabilities  are  that  in  the  near 
future  they  will  be  used  on  a  considerable  mileage  of 
Class  I  traffic,  at  a  saving  of  approximately  $3500  per 
mile  over  the  standard  brick  pavement  IG  ft.  wide. 

EcOXO.\IY   IX  ^yII)THS  OK  P.\VIv<i 

The  costs  per  foot  ^vidtii  per  mile  for  ditferent  pave- 
ments are  approximately  as  follows : 

Co.'it  per 
Foot  Width 
Type  per  Mile 

Brick    $1200 

.\sphalt     1100 

Bituminous     macadam 5S0 

W'aterbound     macadam 500 

Concrete    600 

The  usual  practice  for  Classes  I,  II  and  IV  traffic 
lias  been  a  16-ft.  width,  and  for  Cla.>;s  III  traffic  12,  14, 
and  16  ft.,  with  no  special  shoulder  treatment.  The  best 
practice  at  present  calls  for  a  minimum  width  of  15  to 
16  ft.  for  Classes  I  and  II  traffic,  with  or  without  shoulder 
treatment,  depending  on  the  natural  soil.  The  usual 
widths  of  10  to  16  ft.  for  Classes  III  and  IV  traffic  have 
crusher  run  or  gravel  shoulders  for  the  10-  and  12-ft. 
widths. 

The  10-ft.  width  with  stone  shoulder  has  been  satis- 
factory for  Class  III  traffic  and  saves  approximately 
$2500  per  mile  over  a  16-ft.  road,  of  the  usual  design. 

Relative  Costs  ok  Dikkerent  Items  in  Road 
c()nstiu(  tiox 

Tlio  taljulatioii  lu'low  is  based  on  tiie  average  costs  per 
mile  for  200  miles  of  16-ft.  state  roads  in  this  locality 
and  shows  the  relative  cost  and  percentages  of  permanent 
and  tem])orary  features. 

TABLE  OF  RELATIVE  COSTS  OF  DIFFERE.NT    I'.WEMRNT 
ITEMS 

Water 

, —  Brick — V  Bit.  Macadam      Macada.n 

Per  Per  I'er 

Cent.  Cent.  Cent. 

Cost       of  Cost       of  Cost        of 

per     Total  per     Total  per     Total 

Mile     Cost  Mile     Cost  Mile     Cost 

Excavation     ?2200        9.0  $1900      15.9  SlflOO      18.3 

Drainaee     .structures..         700        2..S  700        5  .>  lOn        6.7 

Foundation    courses...      6X00      25.9  3300      27.0  3300      31.7 

Surfacing    and    edglnK   H700      60.1  5900      47.5  4000      38.5 

.Minor     points 500        2.2  500        4.3  500        4.8 

Total      of      permanent 

features     9200      37.7  5900      4S.2  5900      56.7 

Total       of      temporary 

features     11.200      62.3  6400      51. S  4500      43.3 

Probable  life  of  tem- 
porary features 10  to  25  yr.  5tolOyr.  5tol0yr, 

I  have  given  no  cost  data  on  concrete  roads,  as  our 
experience  with  tlieni  has  been  unfortunate  and  incon- 
clu.tive.  In  my  judgment  it  is  not  a  type  than  can  be 
economically  used  in  many  ca.ses,  except  for  Class  IV 
t  rathe. 

(lEr   i:i!AI,    SiMMAKV 

Justidalilc  cconiiiny  in  grading  is  limited  to  the  treat- 
ment of  intermediate  grades  and  to  \ariations  in  cmss- 
.nection  to  fit  local  conditions. 

Economy  in  roiiiida  ion  is  projierly  .secured  by  a  varia- 
tion in  design  utilizing  the  htcal  sources  of  siip|>ly  with 
short  hauls. 

Economy  in  widths  of  hard  paving  is  attained  iiy  the 
selection  of  varying  widths  tiiat  will  .serve  each  road  or 
part  of  a  road  satisfactorily,  ami  by  >pecial  shoulder  treat- 
ment. 

Economy    in    lop   courses    results    from   a   sele.-tion   of 


tiie  miiiinuim  thiiknoss  and  the  type  of  surface  tliat  will 
serve  satisfactorily  the  class  of  trathc  to  which  it  is  sub- 
jected. 

Economy  of  maintenance  is  attained  by  preventing 
damage  rather  than  repairing  damage. 

The  figures  given  in  this  article  are  conservative,  and 
the  conclusions  have  been  thoroughly  tested  and  found 
applicai)le  for  this  locality. 
<?? 

A^tlosiasi^ac  ILaqj^adl  °  dh]I©!Pairae 

Ws^tt®2=  Dasaiafec^airag  Piairatt 

By  James  A.  Xewlaxds* 

There  has  been  developed  at  Stamford,  Conn.,  during 
the  past  two  years  an  automatic  control  for  liquid-chlorine 
disinfection  of  the  water-supply  which,  so  far  as  the  writer 
is  aware,  is  the  first  practical  installation  for  automati- 
cally regulating  the  flow  of  chlorine  gas  according  to  the 
flow  of  water  from  a  gravity  supply. 

From  the  standpoint  of  bacterial  efficiency  the  treat- 
ment of  the  Stamford  water  with  liquid  chlorine  has  been 


Fig.  1.      The  Stamford  Liquid-Chloiuxe  Feedixg 
Appaiuti's 

(The  control  of  the  chlorine  flow,  as  describet"  by  the  man- 
ufacturers, is  based  on  maintaining  a  drop  in  pressure  through 
a  constriction  in  the  chlorine-sas  line  proportional  to  the 
pressure  drop  across  a  venturi  constriction  in  the  water 
main.  Holding  the  drops  proportional  results  in  proportional 
flows  of  chlorine  and  water.  The  diaphragms  shown  in  the 
figure — one  set  actuated  by  a  connection  with  the  water 
venturi  throat  and  another  set  actuated  by  a  connection  with 
the  gas  constriction — are  so  arranged  that  any  difference  in 
their  equilibrium,  either  because  of  varying  Mows  of  water 
or  varying  flows  of  chlorine,  will  open  or  close  a  valve  in  the 
chlorine  line  until  the  diaphragms  return  to  a  position  of 
equilibrium.  The  chlorine  valve  is  operated  by  a  small  elec- 
tric motor  driven  by  six  dry  cells,  the  opening  or  closing 
contact  being  nuide  by  the  movement  of  the  diaphragms.  By 
the  use  of  comparatively  large  diaphragms  small  differences 
in  pressure  across  the  water  or  gas  venturi  exert  a  compara- 
tively large  force  and  result  In  accurate  control  of  the 
chlorine  (llscharge  over  considerable  ranges  in  the  water 
flow.  The  gas  is  measured  through  iin  orifice,  and  the  How  is 
indicated  on  a  mai\ometer  of  the  usual  tyi>o.  Two  liquid- 
chlorine  tanks  resting  on  stan<lard  scales  are  connected  with 
the  apparatus  through  an  automatic  three-wa.v  valve,  which 
cuts  out  an  empty  cyliniler.  after  the  reduction  in  gas  pres- 
sure, and  throws  in  the  full  cylinder,  thus  insuring  a  constant 
flow  of  gas.  If  the  operator  is  absent  when  the  change  In 
cylinders  should   be   made) 

entirely  satisfactory,  colon  bacilli  being  alnu)st  invariably 
absent  in  10-c.c.  volumes  id"  the  treated  water  during  the 
peritxls  when  it  is  found  in  the  raw  water.  It  is  from  the 
standpoint  of  m(>chanical  efficiency,  however,  that  the 
plant  is  of  greatest  interest,  and  the  writer  is  indebteil  to 
Kdward  li.  Hatch,  (leneral  Manager  of  the  Stamford 
Water  Co.,  whose  interest  and  personal  elTorls  ha\c  made 


•HiMTPtary,    Henry    Souther    ICnglni 
Hartford.   Conn. 


•ring   Co.     1  I    Laurel    St., 


.itm.'  ir,  r.ti:. 


K  N  (i  I  N  K  K  IM  N  (;      N  K  W  S 


1 1  r,'.> 


ixissilili'  till-  iii'i'iiiiiiilatiiiii  III'  a  cniisiilcnilili'  aiiitiiitil  of 
viiliialilt'  iliita  on  the  incchnnical  (i|>i'i'aliiiii  nl'  llir  |)laril, 
ninl  nil  whitli  llicsi'  notes  arc  IhisimI. 

'I'lif  Stdnifonl  waterworks  inelmles  stora;,'e  reservoirs 
alioiit  \'i  mi.  north  of  the  eily  ami  a  ."ij  v',<IOO,<>ll(t-pil.  dis- 
trihuliii;?  reservoir  •"•  mi.  north  that  j^ives  something  o\er 
100  (lays'  siipjily. 

'l"o  >:naril  aj;ains|  aeeiilental  I'ontamination  of  the  snp- 
|ilv  the  water  eom|)aiiy  in  IIM  I  instaMed  a  cahinni-liypo- 
elilorite  phiiil.  Tlie  olijeetionahie  features  of  handling; 
hviHM'hKirito  .soon  h-il  the  rompany  to  east  aliout  for  im- 
provements, and  at  the  writer's  sujr^'estion  an  arrani,'ement 
was  made  witli  Walhue  &  Tieriian.  of  New  York  City, 
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Fig.  2.    Results  of  Efficiency  Tests  on  Automatic 
Chlorine-Control  Apparatus 

(Tests  made  by  the  Stamford  Water  Co.  on  Mar.   31,   1915) 

for  trial  of  a  very  promising  automatic  liquid-chlorine 
da«;ing  device  then  under  development.  The  plant  was 
put  intocommis.«ion  on  June  20,  l!)i:3,  and  the  description 
of  the  installation  appended  to  Fig.  1  may  he  of  interest. 
The  ga.s.  after  pa.ssing  through  the  controlling  device,  is 
piped  ahout  100  yd.,  from  the  meter  house  to  the  gate 
ehamher,  where  it  is  discharged  into  the  water  through  a 
carhorunduni  sponge  at  a  depth  of  about  35  ft. 

During  the  early  operation  of  the  plant  .several  ditticul- 
ties  were  encountered.  A  heavy  oil-like  liquid  from  the 
stutTing-boxes  of  the  chlorine  cylinders  affected  the  proper 
flow  of  gas  by  clogging  the  valves.  This  was  temporarily 
overcome  by  inserting  long  cylindrical  trai)S  in  the  gas 
lines,  between  the  tanks  and  the  control  device,  as  shown 
in  Fig.  1.  Later,  tanks  with  dry-])acked  valves  were  used. 
.\lso  small  leaks  devclo]>ed  around  the  diaphragms,  but 
this  difficulty  has  been  overcome  hy  the  use  of  more  resist- 
nnt  material. 


The  ratio  of  in:i\imnin  to  ininimiiiii  diiilv  water  con- 
sumption ami  How  IS  ap|)ro\imately  I  :  ■'!.  In  order  to  de- 
termine how  closely  the  chlorine  flow  varied  with  the 
water  consumption  through  sudden  changes,  a  21-hr.  txjHt 
was  made  reeeiilly,  during  which  readings  were  taken  at 
hidf-hoiir   intervals,     'i'lie   results  are  shown    in    Fig.    2. 

.srArMAKV  i>K  Hi;("(HU)H  OK  Al'TOMATICCMI-OllINU  I'LANT 
AT  .STAMKnlCJ).  I'dNN,   MARCH,   lOH.  TO  MAIICH,   liMf. 

W.il.r 
('oiiHiiniiitlon,    ^--Chlorine,  Lb.— ^  I'crCent. 
Moiiih  Cal.  lined       Denlrcd         Error 

Miir.h.     1!»H 10S,400,nOO  SOf), .'{.';        .108.27'         — 0.97 

April,     i;tH 104,!t40.000  322. .10        32«.3S  — 1.10 

Mav.    r.tH I0r,,070,000  3«fi.1.'.        ■I00..''.0  — 1. 00 

.Imi...      |;iM 1 07,1  !tO, 000  401.00        46.1.97  — 0.40 

.Iiilv.     |;iH 92,3r)0,000'  393.00        421.11  — 6.fi0 

AUKUHt.     1914 107,670.000  537.00        563,67  —4.70 

HeiUcml.ir,    1914 104,710.000  601.50        608.36  — 1.10 

Octobi-r.   1914 101,650,000  666.25        590.58  — 4.12 

NovembiT,     1914 89.680,000'         412.50        390.57  -f-5.30 

December.   1914 99,520.000  427.50        413.50  -|-3.2 

January,     1915 102,040,000  442.00        410.95  -^7.0 

Kebruary,    1915 95,530,000  402.50        396.45  -|-1.5 

'Water  con.siiinption  July  10-11  not  Included,  as  plant  was 
not    operated    during    tlilM    period. 

'Water  con.Mumptlon  .Nov.  27-29  not  Included,  as  plant  was 
out  of  comml.s.slon  on  account  of  trouble  with  the  llquld-chlor- 
Ine   tanks. 

"ThrouKhout  the  year  the  machine  was  set  for  amounts  of 
chlorine  varylnK  from  0.5  to  0.7  part  per  million. 

The  actual  weight  of  chlorine  used  in  the  2-t-hr.  period 
varied  only  0.08  i)er  cent,  from  the  theoretical  amount 
required.  Fig.  2  shows  a  lag  in  the  chlorine  flow  at  the 
periods  of  high  water  consumption,  the  ma.ximura  excess 
in  this  test  amounting  to  about  11%.  In  the  accompany- 
ing table  are  given  the  monthly  totals  for  water  consump- 
tion, chlorine  u.scd.  chlorine  desired,  and  the  per  cent. 
error  during  the  past  year.  The  ma.ximum  error  for  any 
one  month  is  7%,  which  is  well  within  the  limit  necessary 
for  practical  requirements.  A-ssuming  a  lag  of  11%,  as 
noted  with  a  required  chlorine  flow  of  0.40  part  per  mil- 
lion, the  amount  actually  added  to  the  water  during  this 
period  of  error  might  be  as  low  as  0.35  part  per  million  or 
as  high  as  0.44. 

Examinations  of  the  water  at  frequent  intervals 
tiave  sho^vii  that  with  this  reduction  the  bacterial 
efficiency  is  not  adversely  affected.  In  fact,  an  error  of 
25%  either  way  would  he  permissible,  w^re  it  not  for 
the  possibility  of  odor  trouble,  especially  during  the  winter 
months.  Our  experience  at  Stamford  has  shown  that 
noticeable  odors  will  be  produced  unless  the  chlorine  flow 
is  kept  within  a  limit  of  10  to  15%  above  the  amount 
required  for  effective  bacterial  reduction.  At  times  dur- 
ing the  past  winter  any  amount  over  0.45  part  per  million 
was  noticeable.  On  the  other  hand,  0.70  part  per  million 
was  used  in  warm  weather  without  objectionable  results. 
Accurate  regulation  of  the  supply  was  necessary,  there- 
fore, during  the  cold  weather. 

The  development  of  automatic  feed  devices  for  liquid 
chlorine  is,  of  course,  new,  and  the  success  of  any  installa- 
tion will  depend  somewhat  on  the  local  difficulties  to  be 
overcome.  At  Stamford  the  ratio  of  the  venturi  throat 
to  the  water  main  is  1 :  3,  giving  an  appreciable  drop  in 
])ressure  throughout  the  whole  range  of  water  consump- 
tion, a  condition  favoring  this  type  of  chlorine  control. 
On  other  in.stallations,  where  the  ratio  of  venturi  throat 
to  main  is  smaller,  the  errors  are  likely  to  be  greater. 
Even  under  this  condition,  however,  errors  will  not  ordi- 
narily go  beyond  allowable  liinife. 

Xumerous  improvements  in  liquid-chlorine  feeding 
devices  will  undoubtedly  be  made,  but  even  in  the  pres- 
ent stage  of  development  they  have  many  advantages  over 
the  older  hypochlorite  plants  or  manual  control  of  the 
liquefied  gas. 
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^r^diimge  Bridlge  Over  tlh^ 
Geiimges  iin  Imdlia 

By  F.  C.  Coleman* 


ower 


syyuF:>IS — One  of  the  lanjcsl  slerl  /rH.s.s  hruhjes 
in  the  world,  across  the  Loiver  Ganges  in  Bengal. 
Over  one  mile  long,  of  15  trusses,  each  of  S^o-ft. 
span.  Special  hank-  protection  above  and  below 
abutments.  Details  of  construction,  special  meth- 
ods of  erection  and  description  of  peculiar  founda- 
tions, claimed  to  he  the  deepest  in  existence. 

The  Hardinjje  Bridget  acro.«s  the  Lower  Ganges  at  Sara 
(ihat,  120  miles  aho\e  Calcutta,  was  officially  opened  on 
Mar.  i,  1915,  hy  the  Viceroy  of  India,  Lord  Hardinge, 
after  whom  the  bridge  was  named.  This  largest  bridge 
in  the  Far  East  has  been  under  construction  for  nearly 
seven  years,  and  its  conii)letion  marks  the  beginning  of  a 
long-sought-for  railway  connection  from  the  sea  to  upper 
Beniral   via  the   Eastern   Bengal    I!v.   to  the  soutii   and 


tending  3000  ft.  above  the  bridge  and  1000  ft.  down- 
stream. The  ends  are  curved  inward  and  heavily  pitched 
with  stone.  The  bund  consists  of  a  core  of  earth  raised 
18  ft.  above  highest  flood  level,  protected  on  it^  river 
slope  with  a  covering  of  pitched  stone  2  to  3i/^  ft.  thick. 
From  the  toe  of  the  slope  an  apron  of  pitching  stone,  from 
4  ft.  6  in.  to  8  ft.  6  in.  thickness,  is  spread  outward 
for  a  distance  of  150  ft.  As  the  river  cuts  away  the  earth 
from  imder  the  outer  edge  of  this  apron  the  stone  falls 
down,  and  eventually  the  whole  apron  will  lie  at  a  slope 
in  continuation  of  the  pitched  slope  of  the  bank  to  a  depth 
of  100  ft. — the  maximum  known  depth  of  scour. 

It  has  been  possible  to  make  these  guide  banks  shorter 
than  would  otherwise  have  been  necessary  owing  to  the 
existence  at  Sara,  3  miles  above  the  bridge  on  the  left 
bank,  and  at  Eaita,  7  miles  upstream  on  the  right  bank, 
of  bcuilu's  of  clav  of  considerable  extent  which  form  semi- 


Fk;.  1.     Tin;  II auiumii    IlitiixiE  ovek  the  Lowku  Ganges  at  Sai;a  Ghat 


nniricrous  branching  lines  north  of  the  ri\cr.  'I'lic  l)ri(lge 
carries  a  double-track  railway  on  I")  main  through-truss 
'^^pans,  each  345  ft.  1  Vl>  '"■  »•  to  c.  of  bearings,  and  three 
land  spans,  each  T5  ft.  long,  at  each  approach.  The  total 
length  is  5900  ft.  In  addition  to  the  heavy  steelwork 
anfl  deep  foundation;*,  special  interest  centers  in  the  pro- 
tection works   it  each  abutment. 

Bank-I'iiotkction    Wouk 

The  probji'ni  of  training  find  keeping  the  river  to  its 
course  tlirorgli  tlie  bridge  was  the  most  dillicult  the  engi- 
neers had  iM'I'ore  tlicin.  The  system  adopted  was  tliat 
origiruiteil  by  the  late  .).  11.  Bell  for  rivers  with  eroilible 
l)ankM.  At  the  bridge  site  (Fig.  2)  there  are  two  guide 
bank.H  of  thi  Bdl  bund  typo,  each    1000  ft.  long  and  ex- 


•Central  Stntlon  Holrl,  NowcaBtle-on-Tyn»',   KnKlnn<l. 
tKor    prevlouH    urtlrlt<H    hi>«    "RnKlneorInK    Ni-wh,"    Nov. 
1911,  p.  5(3:  Hept.   t.  tUlS.  p.    IBO;  Jan.   ir>,  lull.  p.  IIH. 


permanent  points  in  the  banks  of  the  river.  To  render 
these  points  permanent  and  thus  con  line  the  river  to  a 
comparatively  straight  approach  to  tlie  bridge  they  have 
been  reinforced  with  stone-pitched  guide  banks  and  aprons 
each  4000  ft.  long. 

No  stone  being  obtainable  in  the  vicinity  of  the  bridge, 
it  had  to  be  brought  from  considerable  distances.  An 
idea  of  the  magnitude  of  the  training  works  nuiy  be  ob- 
tained from  the  fact  that  there  are  about  23.370,000  cu.ft. 
of  pitching  stone  in  the  guide  banks  and  3S,(;00,()00  cu.ft. 
of  earthwork.  In  addition,  a  reserve  of  2,S00.0t)0  cu.ft.  of 
stone  is  slacked  near  the  bridge. 

S'ri:i;i,\V()i!K 

The  bridge  consists  of  15  tbroiigh-truss  spans,  each  .'••'•I' 
ft.  c.  to  c.  of  pieix,  and  si\  |)late-girdcr  deck-approach 
spans,  each  95  ft.  long,  making  a  total  length  of  bridge 
of  5.S!)0  ft.,  carrying  a  two-track  broad-gage  raihvav  line. 
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I"";.  2.    Ei.KVATioN  OK  (>m:  V.w\  and  Plan  ok  llAUDiNciK 
Ri;iim;k.  r>KM;Ai.,  India 

system  of  braiinji  reduces  the  distance  between  the  cross- 
pirdcrs  to  I.")  ft.  Si/i  in.  Each  main  post  is  braced  at  the 
center  by  a  hitticed  strut  i-unniii>,'  to  the  junction  of  the 
subdiagouals  and  verticals.  The  chords  are  built  of  plates 
and  angles,  and  each  of  the  largest  sections  exceeds  4."5 
ft.  in  length  and  Ki  tons  in  weight.  The  main  po.sts  and 
diagonals  are  built  uj)  of  angles  and  plates  and  are  laced 
with  small  channels.  A  feature  of  the  subposts  and 
diagonals  is  that  they  are  composed  of  bulb  angles  diagon- 
ally laced  with  steel  tubes  having  flattened  ends.  This 
tube  lacing  is  new  in  British  ])ractice  and  forms  a  rigid 
system,  giving  maximum  strength  when  used  in  the  form 
of  a  strut. 

The  floor  of  the  bridge  is  of  the  open  type,  the  rails 
being  carried  on  ties  laid  on  longitudinal  timbers  resting 
directly  on  the  stringers.  Including  the  footway,  but  e.\- 
cluding  the  iicarings,  the  total  weight  of  each  of  the  15 
main  .-^pans  will  be  no  less  than  r21(i  tons.  The  bearings, 
which  are  alternate  li.xed  and  expansion,  are  of  the  rocker 
type.  At  the  fixed  ends  of  the  spans  the  l)earings  are  made 
in  two  pieces — a  high  pedestal  bolted  to  the  trestle  top 
and  a  .saddle  bolted  to  the  under  side  of  the  bearing  plate 
of  the  span.  At  the  expansion  ends  the  bearings  are  in 
three  parts — a  low  pedestal  and  saddle  bolted  as  before 
noted  and  a  rocker  with  knuckle  ends  fitting  into  sockets 
on  I)oth  pedestal  and  saddle. 

The  structural  work  wa.s  carried  out  in  accordance  with 
the  British  Standard  Specification  for  structural -steel 
bridges  and  to  detailed  designs  prepared  by  Rendel, 
Palmer  &  Tritton,  consulting  engineers  to  the  India  Office. 
The  contract  for  nine  of  the  fifteen  main  spans  was  placed 
with  the  Cleveland  Bridge  &  Engineering  Co.,  Ltd.,  of 
Darlington,  England,  and  l"or  the  remaining  six  spans 
with  Braithwaite  &  Kirk,  Ltd.,  of  West  Bromwich,  Eng- 
land. 

The  erection  of  the  ti-us.<es  formed  a  very  interestin'^ 
feature  of  the  scheme,  \\1iere  the  river  was  shallow  the  , 
were  erected  on  timber  staging,  carried  on  piles  where 


ncccHHary  ( Kig.  '.\).  In  deep  water  the  timl)cr  Ktag- 
ing  was  replaced  by  the  service  trnns-span  (Fig.  4). 
'I'his  span,  which  was  bnill.  by  the  I'ati-nt  Sliaft  &  Axlc- 
Ircc  Co.,  I>td.,  of  WedncHbnry,  England,  iiieorporatod 
Willi  the  Metropolitan  Carriage  Wagon  &  KinancG  Co., 
Llil.,  of  Mirniinghani,  weighed  aboiil  lOUO  tons  and 
resti'il  on  the  masonry  piers  during  the  erection  of  a  main 
span  on  it.  It  was  transferred  fntm  span  to  span  on  two 
])ontoons,  on  which  wen?  timlu-r  stagings  of  adjusUible 
height.  The  trn.sses  were  erected  from  an  electrically 
dii\eii  traveler  straddling  the  truss  and  running  on  a 
I  rack  on  the  erection  tniss-s|)an. 

'i'lu'  land  spans  have  simple  plate-girders,  wilh  a  truugii 
deck  on  tlu!  to]>  carrying  the  two  tracks  and  parap(!ts  on 
bolii  sides.  Thi^y  are  carried  on  cast-steel  rocker  btjarings 
spai  I'd  'i'i  ft.  c.  to  c.  The  total  weight  of  the  steelwork 
is  nearly  21,000  tons,  and  each  span  erected  and  painted 
is  estiniated  to  cost  $2()(),000.  There  are  about  (iO,000 
field  rivets  in  each  main  span,  wiiicli  were  jilaced  with  hy- 
draulic and  pneumatic  riveting  machines.  About  4000 
tons  of  j)ine  sticks  were  oljtained  from  America  for  the 
falsework.  Eight  nuiin  spans  were  erected  by  means  of 
the  servici!  span  and  .seven  on  the  three  .sets  of  timber  cen- 
tering provided. 

PiKi:    CoNSTIiUCTIOX 

Tile  ]>iers  (Fig.  (i)  are  carried  on  well  foundations,  the 
tops  of  which  are  •"!  ft.  above  lowest  water  level.  In  plan, 
the  masonry  jiortion  of  the  pier  is  55  ft.  long  and  29  ft. 
wide,  with  seniicirrvilar  cinls  and  straight  sides.  It  has 
a  base  of  reinforced  concrete  (i  ft.  deep.  Above  that  the 
pier  is  faced  with  molded  concrete  blocks  backed  with 
brickwork  in  cement.     There  is  a  cap  of  reinforced  coii- 


FiG.  .3.    EuEtTioN  Falsework  rxuEK  Shoke  Span 

Crete  (n/>  ft.  deep  which  incloses  a  heavy  steel  grillage 
foundation  to  di.strii)ute  the  loads  on  the  trestle  legs  and 
temporarily  to  carry  tlie  bearings  of  the  service  girder. 
The  two  abutment  piers,  which  carry  only  one  main 
bearing,  have  been  constructed  of  nia.sonr}'  to  the  full 
height.  They  have  ba.ses  of  reinforced  concrete  about  11 
ft.  deep,  an<l  above  that  they  are  imilt  of  concrete  face 
blocks  with  a  core  of  mass  concrete,  and  are  capped  with  a 
3-ft.  slab  of  reinforced  concrete,  v.hich  incloses  steel  grill- 
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ages  for  distributing  the  girder  loads.  In  plan  the  abut- 
ment piers  are  rectanguhir,  45  ft.  6  in.  long  and  27  ft.  6 
in.  wide,  with  a  rectangular  recess  on  the  river  side.  This 
recess  reduces  the  Aveight  of  the  pier  and  helps  to  central- 
ize the  weight  on  the  well  foundation. 

The  masonrj-  of  the  piers  was  built  by  means  of  the 
floating  stages  which  were  used  for  sinking  the  wells. 
The  steelwork  of  the  trestles  and  grillages  was  placed 
in  position  bv  ten  floating  electric  derrick  cranes  and  riv- 
eted up  with  pneiimatic  riveters.  In  the  16  main  piers 
there  are  about  47,800  tons  of  masonrj-  and  31.50  tons  of 
steel. 

The  main  piers  are  carried  on  wells  sunk  by  open 
dredging  to  a  depth  of  150  or  160  ft.  below  lowest  water 
level,  or  190  ft.  below  high-flood  level,  and  the  cutting 
edge  is  140  ft.  below  mean  sea  level.  The  strata  through 
which  the  wells  are  sunk  consist  of  sand  with  occasional 
beds  of  stiff  clay.  The  wells  are  founded  in  sand  50  ft. 
below  the  deepest  known  scour  line  of  the  river,  and  the 
load  on  the  base  of  the  wells  allowing  for  buoyancy,  but 
not  for  skin  friction,  is  about  9  tons  per  sq.ft.  These  are 
claimed  to  be  the  deepest  foundations  of  their  kind  in 
the  world. 

In  plan,  the  wells  have  semicircular  ends  and  straight 
sides.  There  are  two  dredging  holes,  each  181^  ft.  in 
diameter.  The  well  curb  was  built  up  of  steel  and  filled 
with  mass  concrete.  It  is  15  ft.  7  in.  in  height  and  weighs 
140  tons.  For  founding  in  deep  water  the  curb  was  con- 
tinued upward  as  a  caisson  by  the  addition  of  steel  strakes 
in  unit  sections  of  7  ft.  to  a  maximum  height  of  65  ft. 
The  caisson  is  filled  with  mass  concrete.  Above  the  caisson 
(or  well  curb  when  the  strakes  were  not  required)  the 
steining  of  the  wells  consisted  of  molded  concrete  blocks 
weighing  about  6  tons  each.  The  dredging  holes  were 
lined  with  steel  to  insure  watertightness  and  to  strengthen 
the  well.  They  also  act  as  a  form  for  the  mass-con- 
crete filling  between  them.  There  are  18  suspension  rods 
of  l-Yi-in.  diameter  and  (ix-'^^-in.  bond  rings  every  12  ft. 
AVhen  the  well  had  been  sunk  to  its  final  depth,  the  dredg- 
ing holes  were  plugged  top  and  bottom  with  coiicrctc  j'lugs 


about  IS  ft.  deep,  the  remainder  being  filled  with  sand. 

Some  of  the  well  curbs  were  erected  on  the  exposed 
shore  during  the  dry  season  and  floated  on  the  rising  river 
in  the  rains;  others  were  launched  on  slipways  similar  to 
those  used  for  launching  ships;  but  most  of  them  were 
erected  on  wooden  jjontoons  and  launched  by  sinking  the 
pontoons  under  them.  Owing  to  the  great  amount  of 
work  in  the  well,  the  heavy  loads  handled,  and  the  fact 
that  each  well  had  to  be  sunk  to  its  full  depth  in  one  season 
to  render  it  safe  in  the  following  floods,  special  overhead 
floating  stages,  with  electric  cranes  and  concrete  mixers, 
were  designed  for  building  and  sinking  the  wells. 

Generally  the  floating  curb  was  placed  in  the  staging 
and  the  latter  moored  in  position.  The  caisson  strakes 
were  then  built  up  one  by  one  and  the  well  was  gradually 
sunk  by  filling  with  concrete  until  it  was  near  the  bed  of 
the  river.  It  was  then  grounded  quickly  to  avoid  scouring 
and  to  insure  correct  position.  The  bed  of  the  river  was 
previously  protected  with  a  layer  of  sandbags,  as  a  further 
precaution  against  scouring  under  the  cutting  edge  of  the 
curb.  In  order  to  obtain  a  quick  grounding  the  dredging 
holes  of  the  caissons  were  provided  with  water-tight  false 
bottoms,  which  when  opened  gave  the  caisson  a  sudden 
increase  of  draft  and  brought  the  cutting  edge  of  the  curb 
to  a  firm  bearing  on  the  sandbags.  The  false  bottoms  were 
then  removed  and  the  filling  of  the  caisson  with  concrete 
was  completed.  The  well  was  then  sunk  by  the  100-cu.ft. 
dredges,  the  concrete  block  steining  being  built  up  as 
the  well  went  down. 

Material 

In  each  main  well  there  are  about  15,300  tons  of  ma- 
sonry and  an  average  of  355  tons  of  steelwork.  The  stone 
for  the  pitching  of  the  training  works,  for  the  concrete 
in  the  bridge  masonry,  and  for  the  ballasting  of  the  line 
was  quarried  at  the  three  bridge  qviarries  at  Phudkipur 
jiear  Rajmahal,  at  Pakur  on  the  East  Indian  Ry.  loop 
line,  and  at  Jainti  at  the  foot  of  the  Himalayas.  The 
stone  was  transported  from  Pakur  and  Jainti,  distant 
23  1  and  218  miles  respectively,  by  train,  and  from  Pluul- 
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kipur.  lot  niilos  distant,  hy  a  cliartfivd  llci't  nl'  steamers 
and  llat.s.  These  three  quarries  supplit'd  not  less  than 
38.8(i0.000  eu.i't.  of  stone.  Huildinjx  .sand  was  "trained" 
from  Khanyan  on  tiie  East  Intlian  Ky.  and  Sili<,'uri  on 
tijo  Eastern  Beniral  Ry.,  and  110,000  bbl.  of  cement 
was  obtained  from  England  througli  the  Stores  Depart- 
ment of  the  India  Ollice.  The  eoncrete  blocks  for  the 
wells  and  the  fate  blocks  for  the  piers  were  molded  in 
hloikyards  on  both  banks  of  the  river. 

Plant 

Each  l)lockyanl  had  its  fiil!  phuit  ccjuipmcnt.  including 
a  10-ton,  oo-lt.-span  goliath  crane,  concrete  niixer.s,  stone 
crushers,  tramways,  forms,  etc..  and  that  on  the  left  bank 
had  a  special  molding  shed  and  overhead  trolley  gantry 
for  making  and  handling  the  face  blocks.  About  21.000 
well  blocks  and  Ui.OOO  face  Ijlocks  were  molded  in  these 
blockyards.  Tlie  girders  were  received  in  girder  yards 
and  unloaded  by  20-ton  steam  traveling  jib  cranes  on  to 
grids,  on  which  they  were  .systematically  sorted  and 
.stacked.  All  material  consigned  to  the  Sara  liank  of  the 
river  crossed  the  Ganges  by  the  Eastern  Bengal  Ry.  liroad- 
gage  ferry  and  was  run  into  the  storeyards  on  the  Lower 
(Janges  Bridge  mixed-gage.  Materials  for  river  work 
were  taken  out  on  pontoons,  ami  tlie  barges  were  handled 
l)y  the  Hoating  cranes. 

Power  and  light  were  supplied  from  two  power  house.-, 
one  on  each  bank,  capable  of  generating  1125  kw.  The  al- 
ternating current  was  generated  at  440  volts,  transmitted 
at  3.300  volts  and  transformed  down  to  440  for  ma- 
chines and  1 10  for  lights.  The  plant — nece.s.sarily  a  heavy 
item  in  such  a  work  as  this — included:  2  erection 
travelers;  2  10-ton,  5;5-ft.-span  goliath  cranes;  lloating 
derrick  cranes;  5  fi.ved  and  traveling  10-ton  hand 
cranes;  10  1.5-ton  overhead  cranes  on  the  sinking  .sets; 
2  paddle  steamers,  '■]  steam  laumhes,  .'?  motorboats  and 
about  50  pontoons  and  l)argcs:  broad-gage,  meter-gage, 
2-ft.  6-in.  gage  rolling  stock,  including  24  locomotives, 
28  cars  and  about  8:]0  trucks;  81  miles  of  .broad-gage, 
meter-gage,  and  2-ft.  fi-in.  gage  service  track;  pneumatic 
and  hydraulic  rivetmg  plant;  21  concrete  mixers  anil  5 
stone  crushers;   powerhouse   |ilant   and   equipment,  etc. 

The  .section  of  line  which  includes  the  bridge  anil  its 
approaches  is  about  15  miles  long.     It  takes  otf  from  the 


l-]M>t.rn  Bengal  IJy.  jii.-t  north  of  Bliairainara  Station 
.iiid  joins  the  northern  section  of  that  railway  about  3 
juilcs  .south  of  Go])alpur.  From  the  Calcutta  side  the  ap- 
])roach  line  is  graded  up  to  tlic  bridge  at  1  in  400  for  a 
distance  of  about  ;5i/4  miles.  On  the  Siliguri  side  there 
is  2000  ft.  of  level  at  I'aksey  Station,  and  thence  the  line 
is  graded  down  at  1  in  500  for  about  '■)'%:  miles. 

At  the  abutments  the  approach  banks  are  50  ft.  high. 
The  earthwork  in  these  approaches  reaches  the  enormous 
total  of  1(;0,000,000  cu.ft.     There  are  five  roads  under 
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bridges  through  the  high  approach  banks  and  *wo  small 
culveris  for  local  drainage.  Beyond  tlie  northei  .i  approach 
grade  there  are  four  culverts  for  loci'l  pill-water  and 
drainage.     These  culverts  are  heavily  protected  against 
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failure  in  flood  time.  The  nia,ffnitude  of  the  work  will  be 
realized  when  it  is  said  that  oS.SOO.OOO  cu.ft.  of  stone 
lias  been  excavated  for  use  in  the  bridge  and  the  training 
works,  and  this  stone  has  been  carried  an  average  distance 
of  nearly  200  miles  by  train  and  flat.  In  the  piers  and 
girders  there  are  over  299,000  tons  of  masonry  and  near- 
ly 30,000  tons  of  steelwork.  At  high-flood  level  about 
2.500,000  cu.ft.  of  water  pas.ses  under  the  bridge  every 
second.  About  170.000  barrels  of  cement  was  used  in 
the  bridge  and  its  approaches,  and  in  each  main  span  there 
are  approximately  60.000  field  rivets  and  50.000  in  each 
well  and  pier,  or  a  total  of  about  1,700,000  rivets  in  all; 


By  a.  F.  Case* 

The  floating  crane  for  the  Norfolk  Navy  Yard,  for 
which  the  U.  S.  Government  has  recently  contracted  with 
the  Wellmau-Seaver-Morgan  Co.,  is  of  a  different  type 
from  the  large  floating  cranes  previously  built  in  this 
country,  in  that  it  is  made  to  revolve  about  a  central 
pivot.  This  will  be  the  first  large  revolving  floating 
crane  to  be  built  in  the  United  States. 

The  crane  will  be  electrically  operated,  power  being 
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General  Drawings  of  loO-Tox  Revolving  Crane  i'oi;  Norfolk  Navy  Yard 

(To    be    built    by    the    VVellman-Scaver-Morean    Co.       Weight,  5,1100.000  lb.     Contract  price,  $3.')0,940) 


while  more  than  5000  tons  of  American  pine  is  in  the 
girder  centering  and  jetties.  At  one  time — February, 
1!M2 — the  labor  and  staff  employed  on  the  bridge  works 
numbered  no  fewer  than  2  1,K)0  persons.  This  large  force, 
made  up  mostly  of  natives,  necessitated  the  maintenance 
of  two  large  villages,  one  on  each  side  of  the  river,  with 
sanitary  and  other  nitini<ipal  conveniences  comparable 
to  native  villages  of  similar  size. 
Tlie  estimated  cost  of  the  briilge  is: 
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The  eiigiiieer-in-chief  throughout  the  work  was  If.   W. 
Gales,  iind  the  eoiisulling  engineer  Sir  Alexander  Heiidel, 
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supplied  by  a  steam-operated  generator  set,  which  will 
be  placed  in  one  of  the  compartments  of  the  pontoon. 

Structure  and  Operation 

The  crane  will  consist  es.sentially  of  a  large  steel  pon- 
liM.n,  upon  which,  ei/uidislanl  from  our  end  ami  llie  two 
sides,  will  be  a  fixed  tower  connected  rigidly  to  tlie  pon- 
toiiii  structure.  Within  this  tower  will  revolve  a  |>ivot 
frame  from  one  side  of  which  the  machinery  house  will 
be  suspended.  The  opposite  side  of  this  pivot  frame  will 
carry  the  hinge  pins  for  the  jib,  which  will  be  operated 
by  means  of  links  attached  to  heavy  pins  in  the  back  end 
of  the  jib.  These  links  will  be  connected  to  a  cros,s- 
liead  moving  between  vertical  guides  at  the  rear  of  the 
iKtatiiig  structure. 

The  crane  will  be  capable  of  lifting  150  tons  at  a  inax- 
imiini  reach  of  G2V«  ft.  over  the  sitie  fenders  and  ap- 
proximately   the    same    distance    over    the    end    fenders. 

•KiiKlncer  for  the  Wellman-Svuvor-MtirKaii  Co.,  Cluvclaiid, 
Ohio. 
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I  Tlu'  iniixiiimiii  lilt  (ir)()  fironn  tons)  will  Im-  accompiisiifi! 
I»V  iiicims  nf  two  st'imiatf  Tr)-((iii  Imokx;  they  will  iu' 
cnpalilf  of  hoisting  a  load  vcrtiially  fioin  a  point  vT)  ft. 
Im'Iow  tlu'  surface  of  the  waltT  to  !•()  ft.  aliovc  tin-  water. 

I  In  mitiitioii  to  tlicso  two  main  liooks  an  anxiliarv  liook 
of  m  tons  capaiitv  will  in-  .>;iispcM(lfil  from  a  trollry 
oil  tli<<  l>ooiii  ill  siii'li  |iositioii  that  it  will  he  capaltlc  of 
hoisting  from  a  point  'irt  ft.  iiclow  tlii'  water  to  \'M)  ft. 
above  tiie  water  at  tlie  inaxiiniiin  icacli  of  (t'iy^  ft.  I)e- 
yonH  the  femlers.  This  troUey  will  traxel  on  a  runway 
ftUK|H<n(le(l  from  the  under  side  of  lli<'  jili  mihI  will  lie 
(li|Mi)lo  of  tra\eliii<;  the  entire  leiii:lh. 

The  arranj;eiiient  of  meehanisiii  will  he  such  that  I  lie 
jib  may  he  liilTed  under  load  from  the  maximum  reach 
to  the  hi;:hest  position,  j^'ivim;  a  minimum  reach  of  ap- 
pniximately  'i\>  ft.  The  crane  will  also  l)c  cai)al)lc  of 
n>tntiiv':  under  full  load  at  inaxinium  reach. 

All  the  operatiiii,'  machinery  for  the  diirereiit  functions 
of  the  crane  will  he  placed  in  the  inachinery  house  on 
flu*  rotatiiif;:  structure.  The  operator's  cah  will  hv  placed 
forward  of  the  machinery  house,  where  all  the  operations 
of  the  iraiie  will  he  in  clear  view. 

The  pontoon  will  he  fitted  with  four  electric  capstans 
and  two  anchor  winches.  The  latter  will  lie  placi'd  for- 
ward and  aft  on  the  pontoon  structure. 

(iKNKKAl,    1>1:T.\1I,S 

The  entire  weiirht  of  the  rotatiiijj  .structure  will  be 
I'arried  on  a  step-hearinji  securely  attached  to  the  pon- 
toon at  the  center  of  the  fixed  tower.  The  horizontal 
load  on  the  pivot  frame  will  be  taken  off  close  to  the 
deck  by  means  of  a  circular  bearing  and  at  the  top  of 
the  stationary  tower  by  means  of  a  roller  bearing.  The 
lotation  will  be  accomplished  by  means  of  two  heavy 
steel  pinions  meshing  with  a  bevel-gear  ring  secured  to  the 
top  of  the  stationary  tower.  These  pinions  will  be  geared 
to  an  electric  motor  located  in  the  rotating  structure. 

The  machinery  for  hiffing  the  boom  will  be  at  the  rear 
of  the  rotating  structure  and  will  consist  of  two  motors 
geared  to  the  hitling  screws.  These  screws  will  be  sup- 
ported on  conical  roller  bearings  and  will  pass  through 
heavy  nuts  in  the  luffing  crosshead,  to  which  links  at- 
tached to  the  jib  are  connected.  The  arrangement  of 
the  crosshead  o])crating  the  jib  is  such  that  when  the 
latter  is  in  the  extreme  outer  position,  the  greater  part 
of  the  load  on  the  jib-supporting  links  is  taken  as  a  hori- 
zontal load  on  the  vertical  crosshead  guides,  thus  mini- 
mizing the  vertical  load  on  the  luffing  screws. 

The  machinery  for  operating  the  main-hoist  blocks  will 
lie  placed  at  the  bottom  of  the  rotating  framework  and 
will  consist  of  two  separate  duplicate  units.  Each  unit 
will  consist  of  a  winding  drum  geared  to  its  motor,  and 
arrangements  will  be  made  so  that  the  separate  units 
can  l)e  ]>ositively  connected  for  simultaneous  operation 
of  the  two  main  hooks  when  handling  the  same  load. 
Two  ropes  will  lead  from  each  drum  over  deflecting 
sheaves  in  the  structure,  and  the  reeving  will  he  such 
that  each  75-ton  block  will  have  eight  parts  of  cable. 
The  main  hoist  mechanism  will  be  provided  with  dynam- 
ic braking  controllers  for  manipulating  the  load.  The 
main-hoist  blocks  (two  in  number)  will  each  be  pro- 
vided with  four  cable  sheaves,  45-in.  pitch  diameter,  car- 
ried in  a  structural-steel  frame  suspended  from  which 
will  be  a  75-ton  hook.  This  hook  will  be  mounted  on 
conical  roller  bearings  and  will  be  of  anchor  type. 


The  auxiliary-hoist  mechanism  will  he  placed  aho\e  the 
main-hoist  mechanism  and  will  consist  of  a  winding  drum 
coiiiicc  led  to  the  hoist  motor  by  ineaiiH  of  spur  gearing. 
The  lopes  from  this  drum  will  be  led  ovit  delh'diiig 
sheaves  in  the  Htrucliire  and  arranged  to  form  a  1-part 
hoist  systi'in  for  the  '^.'i-ton  auxiliary  block.  This  block 
will  have  two  sheaves  carried  in  a  sfructiiriil-steel  friinie 
from  the  lower  side  of  which  will  be  suspemlcd  a  'i.l-ton 
hook.  This  hook  will  also  be  provided  with  conical 
ndler   bi-arings  and   will    be  of  anchor   type. 

The  tndley  carrying  the  Zri-ton  auxiliary-hoist  block 
will  be  traversed  along  its  runway  by  an  independent  set 
of  incchanism  in  the  machinery  house.  This  mechanism 
will  consist  of  winding  drums  upon  which  the  ropes  for 
moving  the  trolley  backward  and  forward  along  the  boom 
will  be  wound.  The  ropes  loailing  to  the  forward  end 
of  the  trolley  are  of  necessity  larger  than  those  leading 
to  the  back  end,  on  account  of  the  incline  of  the  jib 
and  the  necessity  of  moving  the  trolley  along  the  jili  with 
the  "^5-ton  load  hanging  on  the  hook.  These  two  drums 
will  be  provided  with  the  necessary  gearing  to  connect 
them  to  the  travel  motor.  With  this  arrangement  of 
mechanism  it  is  po.ssihle  to  traverse  the  trolley  from 
one  end  of  tlie  jib  to  the  other  when  the  jib  is  in  any 
|)ositioii.  When  the  trolley  is  in  the  extreme  rear  posi- 
tion on  tlic  jil)  it  will  be  possililc  to  land  material  on  the 
deck  of  the  pontoon  at  a  minimum  radius  of  approxi- 
mately 21  ft. 

All  of  the  motors  used  in  connection  witii  tlic  various 
mechanisms  are  of  one  size  and  will  be  provided  with 
magnetic-switch  control,  the  master  controllers  being  lo- 
cated in  the  operator's  call.  The  supply  voltage  will  be 
250.  The  generating  set  consists  of  a  noncondensing 
compound  engine  direct-connected  to  a  150-kw.  direct- 
current  generator,  and  is  supplied  from  a  200-hp.  marine 
boiler. 

A  deckhouse  will  be  l)uilt  to  cover  the  deck  openings 
of  the  boiler  and  generator  compartments.  One  corner 
of  this  deckhouse  will  lie  finished  for  an  office.  A  steam- 
heating  plant  will  be  provided  for  the  office. 

The  pontoon,  of  steel  construction,  will  have  the  fol- 
lowing molded  dimensions:  Width,  85  ft.;  length,  140 
ft.;  depth,  15  ft.  The  water-tight  compartments  will 
extend  entirely  around  the  outside  of  the  pontoon,  and 
in  addition  the  pontoon  will  be  provided  with  necessary 
full-depth  bulkheads  to  secure  the  required  strength  and 
rigidity. 


Prodnotlon   of  Potash    from   Feldfipnr   by  a   new   process   is 

described  by  K.  W.  COKKeshall  in  a  p.iper  before  the  National 
I^inie  Manufacturers'  Association.  Powdered  feldspar  is  mixed 
with  one-fifth  its  weight  of  powdered  quicklime  and  sprinkled 
with  a  solution  of  calcium  chloride.  The  calcium  chloride 
unites  with  the  lime  to  form  an  oxychloride  cement  which 
binds  the  powder  into  lumps.  These  lumps  are  fed  to  a 
rotary  kiln  similar  to  a  cement  kiln,  and  under  the  influence 
of  the  hiKh  heat  the  potash  in  the  feld.spar  is  released  from 
its  union  with  the  silica  and  unites  with  the  chlorine  to  form 
muriate  of  potash,  which  is  readily  soluble  in  water.  By 
leaching  the  lumps  discharged  from  the  kiln,  a  solution  of 
about  10';  of  muriate  of  potash  is  obtained.  The  water  in 
the  solution  is  evaporated  by  the  waste  heat  from  the  kiln 
gases.  It  is  stated  that  the  potash  salts  obtainable  in  this 
wa.v  can  be  produced  co.nmercially  for  a  lower  figure  than 
those  imported  from  Germany  under  normal  conditions.  The 
total  importations  of  potash  salts  from  Germany  during  1914, 
notwithstanding  the  interruption  to  the  business  during  the 
last  four  months  of  the  year,  amounted  to  nearly  486,000,000 
lb.,  valued  at  $8,750,000. 
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®Bac©o  So  Co 
By  McKeax  Makfitt* 
Previous  to  the  erectiou  of  the  Nj-e  incinerator  at 
Florence,  S.  C,  all  of  the  trash  and  garbage  from  tlie 
city  were  disposed  of  by  dumping  on  swamp  land  and  the 
uiglit  soil  was  used  as  a  fertilizer.  The  night  soil  was 
hauled   to   the   lands   by   city    forces   and    dumped   from 


NiqM—soi/ 


Chaixf/nff  Floor 


Trcrsh-chcrrainq 
Chufe 


Fig.  1.    Sketch-Section  of  Nye  Inctnf:uatoi! 

covered  carts,  after  wliidi  the  owner  of  the  lands  would 
plow  it  under. 

In  March,  1914,  tlie  Nye  Odorless  Incinerator  Co.  in- 
stalled a  12-ton  incinerator,  which  was  guaranteed  to 
dispose  of  all  city-run  wastes  and  night  soil  with  no 
additional  fuel  and  without  odor  or  other  nuisance.  The 
supposition  was  that  the  night  soil  would  be  fairly  well 
drained  of  liquid  matter. 

Previous  to  tlie  erection  of  the  incinerator  the  city 
council  requested  the  citizens  to  burn  on  their  premises 
all  such  wastes  as  were  readily  inflammable  and  would 


Tlie  garbage  and  refuse  are  hauled  to  the  incinerator, 
which  is  at  an  old  dump  pile.  All  loads  of  an  incom- 
bustible nature  are  dumped  as  before,  and  only  the  com- 
paratively combustible  material  is  incinerated.  From  the 
charging  floor  or  platform  the  refuse  is  forked  directly 
into  the  incinerator  through  the  trash-charging  door 
shown  in  Fig.  1.  The  material  is  leveled  upon  the  flat 
herring-bone  grate  bars.  The  wood,  etc.,  that  comes  in 
tlie  refuse  is  fed  through  the  three  fire-doors. 

For  the  disposal  of  the  larger  dead  animals  the  truck 
shown  in  Fig.  1  is  rolled  out  through  tlie  large  door 
shown  in  Fig.  2  and  horses,  mules,  cows,  etc.,  are  placed 
upon  it.  It  is  then  pushed  back  into  the  furnace  and 
the  animals  are  completely  cremated.  The  night-soil 
chute  shown  in  Fig.  1  delivers  the  strained  niglit  soil 
to  the  inner  end  of  the  truck,  where  it  is  consumed. 

After  a  charging  period  the  furnace  is  allowed  to  cool 
o\er  night.  The  large  door  is  then  opened  and  the  oper- 
ator rakes  all  the  unconsumed  material,  such  as  cans, 
glass  and  old  iron,  from  the  grates  onto  the  truck,  which 
is  tiicn  rolled  out  of  the  furnace  on  the  track  and  dumped 
on  tlie  spoil  bank. 

The  night  soil  is  brought  to  the  plant  on  one-horse 
carts  (Fig.  .'5).  Full  cans  are  unloaded  at  the  wash 
plant  (Fig.  4).  The  truck  is  immediately  reloaded  with 
clean  empty  cans  in  which  there  is  a  small  amount  of 
disinfectant.  The  full  cans  are  then  taken  by  the  washer 
and  dumped  into  the  screen  pit  of  the  wash  plant  (Fig. 
4). 

Practically  all  of  the  liquid  and  semi-liquid  matter 
drains  into  the  sanitary  .sewer  that  leads  to  the  septic 
tank.  The  viscous  and  heavier  matter  that  does  not 
drain  into  the  sewer  is  washed  down  by  a  small  stream 
of  water  under  about  50  lb.  pressure.  The  mass  at  the 
same  time  is  raked  over,  and  all  rags,  sticks,  heavy  paper 
and  other  insoluble  matter  is  taken  out  and  shoveled  into 


Figs.  2  to  4.     Oaubaok-,  TIkfusk-,  Drad-Animal-,  ano  "Ntoitt-Soil-Disi'osal  Plant  at  Fi.okkxce,  S.  C. 

(2,   Kxttrior  view  of  Jiicinerator.     S,  NiKht-aoll  cana  and  cart.      1,   Stand   for  draiiilnK  liciuid   portion   of  niKht  soil   to  sewer 

and    washinj;    the   cans) 


create  no  nuisance,  .so  fliat  there  would  he  less  material  to 
haul  to  the  dump,  and  tiic  ITealtli  i)c[)artnient  adopted  as 
a  standard  tbc  Aslicville  type  of  privy,  which  has  a  I5x 
ITi-in.  gal vani/ed-i roil  container  and  is  built  with  a  fly- 
proof  compartment.  The  reduction  of  the  combustible  in 
the  trash  and  garbage  left  only  a  small  ani')i:nt  of  com- 
bustible for  use  at  the  incinerator.  Thj  adoption  of 
tlie  "can  closets"  largely  increased  the  amount  of  litpiid 
matter  in  the  niglit  soil.  At  jireseiit  the  contents  of  most 
of  the  cans  as  they  arrive  at  the  incinerator  are  from 
r)0%  to  75%  liquid  or  semi-liquid  nuittfr  which  cannot 
be  dumped  In  the  inciiuTator  but  must  be  drained  very 
tlioroiiglily,  as  only   tlie  heavier  n-sidiie  can   be  burned. 

•Sii[u'rlnrcndrnt    of   Watrr  and   SewiTH,   Klorcncn,   S.   C. 


a  small  opening  at  the  top  of  the  incinerator   (Fig.   I). 

The  averagi!  amoiint  of  garbage  and  refuse  that  has 
been  disposed  of  for  the  one  year's  operation  is  25  one- 
liors(!,  loads  a  day,  of  which  alunit  six  loads  are  placed 
nil  tlie  old  dump.  The  average  amount  of  night  soil  per 
day  is  ISO  cans  (15xl5-iii.),  which  are  usually  about 
two-thirds  full.  Practically  !H)  |>cr  ccnl.  is  washed  into 
t'      iewer,  leaving  only  a  small  amount  to  be  burned. 

ilie  entire  |)lant,  including  a  stable  for  eleven  head 
of  stock,  is  looked  after  by  one  operator  and  two  helpers 
(one  washer  and  one  fireman). 

Under  present  conditions  the  jilaut  has  barely  enough 
fdmbustible  at  times  to  maintain  a  good  lire.  Imt  when 
thei'c  is  a   iiin  of  good   I  iii>Ii  Ilie  heal   gencniled  is  suf- 
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fii'ient  lo  consuiiic  nut  only  Hit-  nf\i-<'  Iml  u1m>  tin-  cnrcass 
of  n  lioisi'  in  Irss  tlmn  n  Imir-day.  iiml  \vln<n  tln-rc  is  a 
fair  run  of  trasli  flu'iv  is.  no  lioulili'  in  noinial  opcralioM 
of  plant. 

The  wasliinir  oiillit  wa-;  cifi  (cil  cDniiilctc  liy  (In-  wilier 
and  was  (l»'si>;nfil  <'s|H'cially  for  llic  imrposc  of  wasliin^; 
till'  tans.  So  far  ii  has  ;,nvcn  mtiri'  satisfaction,  IIiimi- 
U'ini;  no  jircal  unionnl  of  odor  from  tin-  wash  pit  tv 
ivpt  whfii  dninpini:  the  tans.  Thi-  aniuiinl  of  wash  water 
used  averages  1(!,000  gal.  a  imuith. 

»; 
Flexible  Bronze  Tubing  of  tbe 

Partridg^e  Island  Fnpe  ILiinve 

One  of  the  most  iiovi'l  water-supi)ly  pi|)e  lines  in  i-xist- 
tMUV  is  the  l-iii.  tiexihie  hronze-tuiie  main  laid  under  the 
harbor  of  St.  John.  N.  U..  from  the  mainland  to  Part- 
ridge Island. 

Partridge  Islaml,  at  the  entrance  of  the  harhor,  has 
an  area  of  ahout  ."^O  acres  and  is  used  as  an  innuigration 
quarantine  station  and  as  a  training  de])ot.  The  islaml  is 
3")()0  ft.  from  the  nearest  point  of  the  mainland  at  high 
tide  and  1 IDO  ft.  from  the  end  of  Negro]>oint  Breakwi'ter, 
which  partly  closes  the  w<'st  channel.  Owing  to  the  great 
tidal  range  (28  ft.)  a  How  of  from  2  to  :?  mi.  ))er  lumr 
is   souietimos   encountered    in    this   channel,      ^foreover. 


Mif/r  Hir^r  Spriner  77des 
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PROFILE    OF    LOCATION    OF    PIPE    LINE 
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Fig.  1.    Location  Plan  and  Profile,  Partridge 
Island  Pipe  Line 

the  tide  here  sets  outward  strongly  until  nearly  half  flood, 
owing  to  the  reversing  falls  at  the  outlet  of  the  St. 
John  Eiver. 

Troubles  of  thf.  Old  Line 

In  1906,  a  6-in.  extra-heavy  galvanized  wrought-iron 
pipe  with  ball-and-socket  joints  was  laid  across  the  west 
channel  from  the  mainland,  connecting  with  the  city 
mains,  to  provide  Partridge  Island  with  a  fresh-water 
supply.  This  pipe,  in  18-ft.  lengths,  was  connected  up 
on  a  scow  and  lowered  into  a  dredged  trench  for  2000  ft. 


where,  if  was  p  rot  cited  by  the  breakwater.  15ut  it  was 
jilaccd  on.ithe  snrfiKc  across  the  channel,  where  the  bottom 
is  M-ry  level.  Till-  joint.s  allowe(|  the  pipe  to  Ix-nd  in  the 
laying '*'(•"  al'.eacn  connection.  While  Ibis  |tijie  is  claimed 
to  have  l)een  tight  when  com))leted,  it  was  damaged  almost 
immediately  by  the  anchor  of  a  vessel  and  was  piobably 
stiained  in  several  joints.  On  one  occasion,  within  a 
year  of  its  conijildion,  the  frcsli  \v;ilcr  in  tin-  snitnicrged 
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pipe  froze  and  the  salt  water  was  found  to  have  a  tempera- 
ture of  31  deg.  F.  The  pipe  never  gave  satisfaction,  and 
in  five  years  more  money  had  been  expended  on  searching 
for  and  repairing  leaks  under  the  water  than  the  original 
cost  of  the  ])ipe;  while  only  an  intermittent  supply  had 
lieen  |)rovi(led  and  an  immense  amount  of  fresh  water 
wasted.  In  1!I12  the  wrought-iroii  pipe  was  finally  con- 
demned entirely. 

TiiK  Flesiblk-Tube  Line 

To  replace  this  pipe,  a  4-in.  flexible  l)ronze  tubing  was 
chosen,  being  considered  especially  adaptable  for  this 
work  owing  to  its  flexibility,  weight,  and  durability  in  salt 
water.  \\'hile  the  tubing  itself  was  considerably  more 
expensive  than  wrought-iron  pipe,  per  lineal  foot,  the 
joints  were  uiuch  ciieajjer  and  fewer  in  number,  and  the 
ease  with  whidi  the  liil)ing  was  handled  made  the  line 
less  expensive  llniii  tlie  original  one.  In  order  to  protect 
the  fresli  water  from  possible  contamination  by  contact 
with  the  bronze,  the  strip  from  which  the  tu!)ing  was 
made  was  heavily  tinned  on  the  inside. 

The  tubing,  as  specified,  consists  "essentially  of  a  single 
strip  of  bronze  wound  helically,  each  winding  overlapping 
and  interlocking  with  the  last,  the  joint  thus  formed 
being  packed  with  asbestos."  The  bronze  was  required 
to  contain  98%  copper.  The  coupling  was  threaded  to 
the  grove  on  the  outside  of  the  pipe  and  soldered  tight. 
The  tubing  was  supplied  in  30-  to  40-ft.  lengths,  Avitb 
couplings  attached. 

Instead  of  allowing  the  new  pipe  to  lie  exposed  on  the 
bottom  it  was  buried  in  a  dredged  trench  6  ft.  deep,  the 
whole  way  across  the  channel.  Since  the  material  in  the 
channel  was  generally  sand  and  gravel,  the  pipe  had  to 
be  laid  immediately  behind  the  dredge,  as  the  trench 
would  fill  rapidly.  On  one  occasion  the  end  of  the  pipe 
was  buried  in  the  trench  in  a  storm,  and  a  hole  12  ft. 
deep  had  to  be  dredged  beside  the  end  of  the  pipe,  until 
the  material  fell  away  and  uncovered  the  end. 

In  laying,  the  tubing  was  placed  from  a  steam  scow  on 
which  a  wooden  reel  12  ft.  in  diameter  had  been  erected. 
Some  200  ft.  of  the  tubing  was  connected  up  at  a  time, 
wound  on  this  reel  and  subjected  to  a  pressure  of  200  lb. 
per  sq.in.  from  an  engine  pump,  one  end  of  the  tubing 
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beinfj  capped.  It  was  then  connected  up  with  the  section 
already  laid  and  this  connection  tested.  The  scow  was 
then  pulled  ahead  along  the  dredged  trench,  which  was 
marked  by  ranges  on  shore,  and  the  pipe,  unwinding  from 
the  reel,  was  allowed  to  slide  down  an  inclined  and  partly 
submerged  platform.  Detachable,  tagged  lines,  with 
buoys,  were  attached  to  the  tubing  every  50  ft.,  and  by 
the  aid  of  these  lines  and  sounding  along  the  pipe  it  was 


Fk;.  ;i.     Spkcial  Coii'Mmj  koi:  Flkxibi.k  Tihf, 
Pii'E  Link 

|)ossil)le  to  sec  tbat  tlie  tubing  was  jthued  satisfactorily 
in  the  trencli. 

Tlie  work  was  niucli  delayed  by  bad  wcatbcr,  and  the 
actual  placing  of  the  tul)ing  was  delayed  by  tbe  dredging, 
since  part  of  the  time  it  was  necessary  to  employ  a  huge 
dredge,  which  could  only  work  during  high  tide.  The 
actiud  work  of  testing  and  laying  the  tubing,  exclusive 
of  delays  from  weather  aiul  dredging  ditliculties,  took 
onlv  25  days,  while  the  maximum  length  laid  in  one  day 
was  (iOO  ft.  Tbe  scow  had  to  be  towed  al)()ut  a  mile  and 
H  hair  from  tlie  wharf,  where  the  pipe  was  loaded  and 


Fki.  4.     Steam  Scow  wiTir  Wv.v.x.  fok  TiAviNO 
I'AiniiiixjE  Isi.ANK  I'li'K  Live 

Icsti'd,  to  tbe  site  of  biying.  'i'lie  party  consisted  of  a 
forennin  and  ten  men,  and  tbi-  average  cost  per  day, 
inchuling  the  hire  of  a  scow  and  gasoline  towboat,  was 

iiboiit  $ro. 

For  the  greater  part  of  the  distance  the  Iren.b  lillc-d 
<|iiick!y  aii(l  i)nried  tlie  pi|»e.  but  near  llie  inner  end  ol' 
tbe  breakwater  a  fi-w  scowloads  of  soft  mud  were  dumped 
III  ibr  trench  to  cover. 


The  tubing  has  given  entire  satisfaction.  It  is  abso- 
lutelv  water-tiglu,  as  shown  by  frequent  tests,  when  a 
gate  on  the  island  end  of  the  pipe  is  closed  and  meter 
readings  are  taken  at  the  mainland.  An  analysis  of 
water  that  remained  in  the  line  24  hr.  showed  only  a 
little  iron.  During  six  months  3,800,000  gal.  of  water 
has  been  supplied  to  an  average  number  of  32.j  people 
on  the  island ;  and  a  pressure  of  40  lb.  per  sq.in.  has  been 
maintained  at  the  highest  point. 

No  previous  case  of  such  use  of  metal  hose  was  known 
and  it  was  first  recommended  for  this  situation  by  the 
United  Metallic  Tubing  C"o.  of  England.  This  company 
put  in  the  lowest  tenders  for  the  material,  but  could 
not  fulfill  the  conditions  of  delivery.  Purchase  was  made 
after  the  tender  of  the  Canadian  Fairbanks-Morse  Co., 
representing  the  manufacturers,  the  American  Metal  Hose 
Co..  of  Waterbury.  Conn. 

Si 

tlfia©  Csinaadlasisa  Pipovasaces 
By  J.  A.  Macdonald* 

.Vmong  the  many  regulations  we  have  in  Canada,  per- 
lia]is  the  most  ridiiulous  is  the  lack  of  reciprocity  among 
our  land  surveyors.  An  Ontario  land  surveyor  is  not 
permitted  to  survey  lands  across  the  line  in  Quebec,  and 
vice  versa.  Further,  a  Dominion  land  surveyor,  although 
probably  the  highest-class  surveyor  in  Canada,  is  not  per- 
mitted to  survey  lands  in  any  of  the  provinces.  These 
Dominion  land  surveyors  subdivided  all  the  lands  in 
Manitoba,  Saskatchewan  and  Alberta  when  these  lands 
belonged  to  the  Dominion  (iovernment,  but  as  soon  as 
these  lands  came  under  the  jurisdiction  of  the  several 
provinces,  the  Dominion  land  surveyors  were  not  allowed 
to  do  any  more  survey  work. 

A  similar  situation  existed  for  years  among  Canadian 
])hysicians.  An  Ontario  doctor  could  not  practice  in 
Quebec  or  in  any  other  of  the  provinces  without  taking  a 
most  severe  examination  before  the  Proviniial  Medical 
Board.  Hai)pily,  the  I'olly  of  this  became  evident  and  the 
laws  were  repealed,  so  that  now  any  doctor  qualified  by  a 
reput!'.l)le  medical  college  can  practice  in  any  province 
by  sim|)ly  registering.  ' 

When  will  our  land  surveyors  become  equally  wise? 
The  traversing  of  a  lake  or  river,  the  subdiviiling  of  a 
|)iece  of  land  and  the  calculation  of  its  area  are  the  same 
jirocesses  in  one  province  as  in  another;  and  yet,  if  a  sur- 
veyor of  one  j)rovince  desires  to  prai'tice  in  another,  he 
must  lake  a  t'ldl  examination,  as  if  he  were  a  student. 
Here  at  Ottawa  the  line  between  Quebec  and  Ontario  is 
tiic  Ottawa  Ki\er.  An  Ontario  surveyor  cannot  go  across 
the  river  to  do  any  work  in  Qnclu'c,  neither  can  a  surveyor 
ill  Hull  come  across  to  do  any  work  in  Ontario.  Neither 
<an  a  Dominion  land  surveyor,  who  i)a.>ises  a  more  ditli- 
cull  examination  than  either,  do  any  work  in  either 
pro\  ince. 

No  iloiibt,  a  time  will  coiiu'  when  the  fooli.shness  of  the 
present  state  of  alfairs  will  be  evident.  Tlie  doctors  main- 
tained H  like  situation  for  years,  but  their  eyes  opened 
and  their  wisdom  teeth  grew.  We  trust  the  time  is  not 
distant  when  tliere  will  be  reciprocity  among  our  pro- 
vincial surveyors. 

•TopoKriipliU'    .Siirvoys    Hniiu-li.    (^tlnwn.    Out. 


.iiirir  i:.  i!)ir> 


ENd  1  \  !•;  K  i;  I  N  (;    n  kws 


i  Hi!) 


Chicago's  Sewraffe  and  Woilter- 
S\uipply  Profijlema 

That  tin-  iiifinis  now  riniilovcil  liy  (Miiciipi  in  ;;«'l(iM>i 
rio  of  its  si-wa-rt'  iintl  pnttcrtin);  ilx  drinkinjr  water  arc 
not  satisractorv,  ami  tannot  In-  nnnlc  so  witliont  radical 
clmiijrcs  of  policy  and  procctlurc,  is  llic  opinion  readied 
nftcr  a  year's  stndy  td'  this  ])rol>leni  l»y  a  luianl  of  cx- 
|K>rls.  and  expressed  in  an  exliaiistive  report  to  tiie  Clii- 
en;;o  Ifeal  Kstate  Hoard.*  'I'lie  experts  are  Dr.  (icorjje 
A.  SoiHT,  fornu-rly  President  and  Director  of  tlie  .scion- 
tilie  work  of  tlu'  Mctropidilnn  Sewcrajre  Ciunniission  of 
New  York;  Mr.  Jolni  l>.  WatM.n.  ("liief  Knj;incer  of  the 
extensive  .sewai^e  disposal  works  (d*  Hirniin;,diani,  Knir- 
land:and  Major  Artimr.l.  Martin.  Consnitin;;  Kniiiiicer, 
of  IxMidoii,  and  tlie  author  of  a  standard  hook  on  scwairc. 

It  is  deehired  hy  the  experts  to  \n-  wron^'  in  principK; 
and  in  ])rattici'  to  use  the  unpuritied  lake  water  for 
drinkin<;  purposes,  to  discharf^e  tlie  crude  scwajre  and 
foul  industrial  wastes  into  the  open  waterways  which 
(low  throuirh  the  city,  and  to  Hush  this  lilthy  material 
into  the  Illinois  Valley. 

In  spite  of  the  $(;  1.000.000  which  has  heen  spent  for 
the  disposal  of  the  sewage,  the  Chicago  River  is  now 
in  such  a  state  as  to  give  rise  to  serious  nuisance  in 
plaws,  anil  the  ili.scharge  of  the  tilth  through  the  Drain- 
age Canal  has  nuule  impossihle  a  wholesome  statu  of  the 
l)es|>laines  and  Illinois  liivers  for  one  hundred  miles 
from  Chicago. 

The  experts  found  \ery  few  persons  in  Chicago  who 
seemed  to  l)c  aware  of  the  conditions  in  the  naturally 
beautiful  and  jmpulous  Illinois  N'alley,  as  shown  hy  the 
insiH'ctions  which  they  made  and  l)y  the  records  of  vari- 
ous other  scientific  investigators.  By  sending  the  filth 
which  formerly  stagnated  in  the  Chicago  River  down 
into  the  valley,  the  nuisance-producing  material  lias  heen 
transferred  from  one  place  to  another,  but  it  has  not 
l)een  disposed  of  in  the  sanitary  sense.  For  many  miles 
the  river  water  is  not  fit  to  drink,  nor  to  wash  in,  nor  to 
water  stock  in,  nor  lor  many  of  tiie  other  domestic,  agri- 
cultural and  industrial  uses  of  a  normal  river. 

Every  concci\ai)le  kind  of  filthy  thing  can  be  Hushed 
away  by  water  from  the  streets,  houses  and  persons  of 
the  sick  and  well  in  a  population  of  2,500,000  jjersons, 
not  to  mention  the  excrement  of  100,000  head  of 
horses,  cattle,  hogs  and  nmles  cast  into  the  valley 
in  the  confident  hope  that  the  beneficent  forces  of 
nature  will  somehow  dispo.se  of  it.  And  nature  does  dis- 
pose of  it,  but  not  without  i)roducing  conditions  which 
are  probably  unequaled.  The  foul  condition  of  the  wa- 
ter reaches  its  culmination  at  some  point  between  Morris, 
(i2  mi.  from  Chicago,  and  the  Marseilles  Dam,  80  mi. 
below,  depending  on  the  sea.son  and,  consequently,  the 
rate  at  which  putrefactive  decomposition  occurs. 

A  study  of  the  history  of  the  present  scheme  of  dis- 
|K)siug  of  the  sewage,  and  a  careful  examination  of  the 
law  which  jirovided  for  the  construction  of  the  Drainage 
and  Ship  Canal,  have  convinced  the  experts  that  the 
intention  of  the  .state  legislature  in  passing  the  Sanitary 
District  Act  was  to  prevent  many  of  the  evils  which  now 
exist,  and  which  must  become  greatly  magnified  with 
the  increase  of  ]Jopulation,  unless  radical  changes  are 
made.  Section  20  of  the  law  of  May  29,  1889,  states 
in  part  as  follows: 

•See  "Engineering  NV-ws."  May  14,  1^14,  p.  1097. 


Any  <'liiinn«il  or  outlet  ronntruoterl  under  tho  provlHtonH  of 
IIiIn  art,  which  Nhiiil  riiiixf  tlu*  iliMchiirKC  uf  iii'WiiK<-  into  iii 
thri>iiKli  liny  river  or  Ntmim  of  water  iieyomJ  or  witiioiit  tin- 
llniltM  of   the   illNtrii-t   conNtructlnir   Ihi^   Miitne  Hhiili    in- 

i<i-|>t  luiil  iiiiiintiilne<l  of  Hurh  Mixe  unil  In  Hijch  I'onilltion  thiil 
till'  water  thereof  hIuiII  he  neither  olTenHivu  nor  InJiirloiiM  to 
tile  lii-allii  of  any  of  the  people  of  thin  Htute;  ami  hefore  any 
Ni-wane  Khali  In-  liiHcharKeil  Into  Hiieli  channel  or  outlet,  all 
uarliaKe,  lieaii  lOiinialM  and  partH  thorvof  and  otiier  nolIdH  nhnll 
he  laid  n   thercrroni.  .     . 

'i'hi'  Driiiiiagc  and  Siiip  Canal,  if  properly  used,  is 
capable  of  aiding  in  s(d\ing  the  dmililc  problem  of  sew- 
age dispo.sal  and  water  su|)ply,  and  will  providtf  an  ini- 
|)ortant  link  in  the  water  highway  from  Lake  Michigan 
to  the  Mississippi;  but  it  cannot,  unaided,  perform  all 
the  functions  which  have  been  expected  of  it.  The 
canal  cannot  properly  serve  both  as  a  river  and  a  sewer. 
At  the  present  time  it  is  u.sed  as  a  .sewer — in  tin;  future 
it  should  be  regarded  as  a  river.  All  the  waterways  of 
Chicago,  which  at  the  present  time  are  little  el.se  than 
open  .^ewers,  sliouhl  be  redeemed  and  restored  to  their 
natural  and  ajijiropriatc  uses. 

Intercei)ting  sewers  are  reconiincndcd  to  take  the 
.•^cwage  from  the  present  collecting  .sewers  and  convey 
it  to  suitable  points  for  dis))o.sal,  and  treatment  works 
in  order  to  fit  the  .sewage  for  discharge  into  the  Chicago 
River  or  the  Drainage  and  Ship  Canal,  according  to  the 
opportunities  which  can  be  afforded  for  carrying  the  liq- 
uid residue  away. 

Solids  which  are  capable  of  floating  or  depositing 
should  be  removed  from  tiie  sewage  and  as  much  more 
iiniirovenieiit  effected  as  can  rea.sonably  be  accomplished. 
The  removal  (d'  the  larger  solids  is  a  minimum  require- 
ment, and  will  serve  as  a  beginning  for  a  part  of  the 
sewage.  For  the  re.st,  some  form  of  oxidizing  treatment, 
such  as  the  ex])erience  of  other  cities  has  shown  to  be 
practicable,  should  be  adopted.  Only  that  portion  of 
the  sewage  which  tlie  water  can  carry  away  and  absorb 
without  offen.se  should  lie  emptied  into  the  waterways. 

In  order  to  accuii.plish  the  results  desired,  there 
should  be  one  main  dispo.sal  plant,  located  to  the  west 
of  the  city,  and  various  smaller  installations  elsewhere. 
Tile  smaller  installations  would  consist  chieHy  of  screen- 
ing and  settling  devices;  the  main  jilaiit  would  provide 
for  more  thorough  treatment.  The  works  should  be  ca- 
l)able  of  extension  and  development,  as  the  conditions  of 
the  future  require. 

General  plans  for  the  collection  of  the  .«cwage  can 
and  should  be  prepared  long  in  advance  of  the  actual 
needs  of  construction,  and  if  this  is  done  in  accord- 
ance with  the  best  technical  practice  of  the  day,  there 
will  be  jirovided  a  definite  program  of  construction  to- 
ward which  all  future  sewer  building  can  be  made  tril)- 
litary.  The  cost,  being  anticijiated,  can  be  provided  for 
and  so  distributed  as  not  to  prove  too  .serious  a  burden. 

The  water-supply  should  be  jirotected  against  such 
pollution  as  the  immense  population  of  Chicago  and 
vicinity  and  the  extensive  commerce  upon  Lake  Michi- 
gan render  unavoidable.  The  water  is  now  at  times 
turbid,  polluted  and  un.safe  for  drinking  purposes.  The 
experts  recommend  that  it  be  filtered. 

With  regard  to  the  carrying  out  of  their  recommenda- 
tions, the  cxjierts  say  in  their  report : 

We  recommend  that  steps  be  at  once  taken  to  prepare  a 
general  plan  and  policy  of  sewage  disposal  which  will  give 
to  the  water-supply  all  the  protection  which  it  is  practicable 
to  give  and  get  rid  of  the  sewage  without  unnecessary  danger 
or  offense. 
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A  Usefaal  Lrlbs^as*^  Catalog 

The  Carnegie  Library,  of  Pittsburgh,  has  recently 
issued  Vol.  VI,  VII  and  VIII  of  its  classified  catalog. 
Vol.  VI  covers  acquisitions  between  190T  and  1911  of 
books  on  fine  arts,  literature,  fiction  in  foreign  languages, 
history  and  travel;  A'ol.  VII  covers  books  of  the  same 
years  on  philosophy,  religion,  sociology,  philology,  natural 
science  and  useful  arts;  and  Vol.  VIII  indexes  works  on 
biography  and  books  for  the  blind. 

Vol.  VII,  in  which  appear  references  on  useful  arts, 
is  of  the  most  interest  to  engineers  and  .should  certainly 
be  in  all  engineering  libraries  for  general  reference. 
Bibliographies  and  indexes  of  engineering  books  are  rare 
and  especially  those  of  the  character  published  by  the 
Carnegie  Library,  for  these  give  not  only  the  full  title, 
but  a  short  descriptive  paragraph  of  the  contents  of  every 
book,  of  which  perhaps  the  following  is  typical : 

MORRISON,     CHARLES     EDWARD.       Highway     engineering. 

190S.     Wiley. 
Brief  presentation  of  fundamentals.     Not  intended  to  supplant 

the  more  comprehensive  treatises  such  as  Baker  or  Byrne 

To  one  who  has  made  library  researches  it  is  obvious 
that  such  a  bibliography  is  of  great  value.  Many  entries 
are  longer  and  more  complete  than  the  one  given,  but 
in  every  instance  the  description  is  concise  and  pointed. 
Many  are  paragraphs  or  abstracts  from  book  reviews  in 
this  department  of  Exgixeering  News,  and  in  such 
instances  the  author  of  the  review  and  the  source  are 
always  credited. 

We  cannot  too  strongly  commend  a  work  of  this  kind, 
the  need  of  which  is  often  felt,  and  it  is  to  be  hoped  that 
the  time  will  come  when  the  work  will  be  extended  back- 
ward to  include  books  which,  while  they  are  of  no  practical 
value  to  the  engineer,  are  important  sources  of  engineer- 
ing history;  for  the  time  is  surely  coming  when  engi- 
neers will  take  more  interest  in  this  side  of  their 
profession. 

The  Carnegie  Library  catalogs  are  bound  in  cloth,  0x9 
in.,  and  may  be  purchased  either  in  sets  or  separately. 
Those  interested  should  address  the  Carnegie  Library, 
Pittsburgh,  Penn. 

W. 

Lfibrary  Service  for  En« 
^ineers 

Till'  Library  Hoard  of  the  I'nitcd  Engineering  Society 
haH  e.><tablislic(l  u  Library  Service  Bureau  to  keep  subscril)- 
ers  posted  on  engineering  subjects  in  which  they  are  par- 
ticularly interested.  The  work  is  of  the  same  character 
as  the  research  work  done  by  tlie  librarians  of  the  Amer- 
ican Society  of  Civil  Kngiiieers  and  such  as  the  other  en- 
gineering .societies  have  doiK!  to  a  greater  or  le.MS  extent. 
This  work  was  for  individuals  and  was  charged  for  ac- 
cording to  the  time  s|)eiit  in  research.  The  new  Library 
Service  Bureau  i.H  to  give  a  weekly  or  biweekly  serviie  in 
the  form  of  card  bibliograjthios  of  articles  on  tlie  subject 
whir]»  tlie  siiljscril)er  selects.     Subscriptions  are  $10  per 


annum,  and  the  cards  are  charged  for  at  the  rate  of  10c. 
each.  The  subscriber  also  gets  special  rates  on  transla- 
tions, abstracts,  searches,  bibliographies,  etc. 

The  combined  libraries  of  the  American  Institute  of 
Electical  Engineers,  the  American  Society  of  Mechanical 
Engineers,  the  American  Institute  of  Mining  Engineers 
and  the  United  Engineering  Society,  which  are  now  con- 
jointly administered  by  a  library  board  of  the  last-named 
society,  receive  currently  800  engineering  or  scientific  pe- 
riodicals and  have  over  60,000  books  on  technical  subjects. 
The  Library  Service  Bureau  has  a  staff  of  experts  cover- 
ing all  branches  of  the  engineering  profession.  It  is 
enabled  to  furnish  accurate  abstracts  and  reliable  trans- 
lations of  articles  appearing  in  any  language;  to  compile 
bibliographies  on  any  engineering  subject ;  to  supply  cop- 
ies of  articles,  and  to  make  photostatic  prints  of  dia- 
grams,  maps,  plates  or   printed  pages. 
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l£>ri^a,tBO£^  Sn^ii&eeris&g  Data 

Reviewed  by  H.  B.  Muckleston* 

working  data  for  irrigation  engineers — by  e.  a. 

Moritz,  Assoc.  M.  Am.  Soc.  C.  E.,  Engineer  U.  S.  Reclama- 
tion Service.  New  York:  John  Wiley  &  Sons,  Inc.  Lon- 
don: Chapman  &  Hall,  Ltd.  Cloth;  6x9  in.;  pp.  xiii  -)- 
395;  46  illustration.s;   65  tables.     $4,  net. 

The  author  of  this  treatise  states  in  his  preface  that 
his  object  has  been  "to  produce  a  book  which  would  result 
in  the  conservation  of  the  time  and  mental  energy  of  the 
user,  as  well  as  to  present  material  not  readily  obtain- 
able from  other  sources" ;  also  that  he  hopes  the  book  in  its 
present  form  will  prove  to  be  of  value  to  irrigation  and 
hydraulic  engineers  and  that  he  invites  criticisms  and 
suggestions  for  improvement. 

The  first  three  chapters  are  introduced  principally 
to  show  the  applicability  of  the  tables  and  diagrams  which 
follow,  although  they  contain  a  good  deal  of  valuable  mat- 
ter in  themselves.  They  discuss  briefiy  the  various  fea- 
tures of  irrigation  engineering  in  the  order  of  the  usual 
steps  in  the  development  of  a  })roject. 

The  first  chapter.  Examination  and  Reconnaissance, 
treats  principally  of  the  information  on  land  area  and 
available  water-sup])ly  which  should  be  actjuired  before 
proceeding  with  any  detailed  work  of  design.  The  book 
points  out  how  the.se  data  may  be  aiquircd  from  various 
(iovernment  or  other  publications  and  also  gives  some  use- 
ful i)oi liters  on  the  methods  to  be  adopted  when  the  neces- 
sary information  must  be  acquired  by  actual  survey  or 
measurement. 

Chapter  2  deals  with  investigation  and  surveys  and 
treats  of  the  duty  of  water,  location  of  headworks,  deter- 
mination of  irrigable  area,  reservoir  .surveys,  and  canal 
location.     Two  very  useful  tables  are  given  showing  the 
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artuiil  niiuuiiils  of  waliT  used  on  vnrioii.'j  [n-ojcftH.     'I'Ih- 
nuflior  iiinki's  tlu-  vi-rv  prrliin-iil  HtatciiH'iil  that  tlif  >ia 
sdiial  (listriitutidii  of  tlic  ik>iiiaii(l  lor  watrr  is  quite  as  iin 
|H)rtaiit  a  factor  in  tiio  dfsiiin  of  llu'  system  us  tin-  total 
rtHiuiri'MH'nt.     Tlu'  author  takes  |mins  to  euipliusi/.e  llir 
jjreat  aijvisahilitv  of  llie  locating;  eii^'inuer  linviii^  liail  e\ 
|M-rieni't>  in  operation. 

Tlie  thirtl  chapter  di'als  with  tlie  (lesi;;n  of  Irri^jation 
Structures,  including'  canals  and  reservoirs,  from  the  liv 
draulic  point  of  view.  No  attempt  is  made  to  discuss  the 
niechanienl  details  of  desi;,'n.  Under  storage  is  consid- 
ered the  losses  from  seejmjie  and  evaporation.  Informa 
tion  compiled  from  several  sources  is  1,'iven  from  wliic  li 
the  prolmhie  losses  from  the  latter  cause  may  he  estiniatcil. 
Tile  necessity  of  anii)le  spillway  capacity  is  touched  on 
and  a  tahic  of  maximum  recorded  Hood  dischar^'es  for 
streams  all  over  Die  country  is  f,'iven  which  will  he  useful 
as  a  guide  when  no  other  data  can  hi'  ohlained. 

Diversion  Works  are  treated  under  Divortinj,'  Dams 
and  Headirates,  and,  as  hefore,  tiie  author  does  little  more 
than  outline  the  ju-ocedure  to  t)e  followed  in  desi^rn  and 
jHiint  out  the  more  common  pitfalls  which  should  lie 
avoided.  Under  canals,  after  outlininji  the  process  of 
design,  mention  is  made  of  seepaire  losses  and  a  formula 
and  iliajrram  jriven  from  which  they  may  he  estimated. 
The  question  of  eros.s-section  is  then  taken  up  and  con- 
sideration is  piven  to  the  choice  of  side  slopes  and  to  the 
ratio  of  hed  width  to  dejith  and  the  conditions  which  gov- 
ern it.  The  matter  of  limiting  velocities  and  grades,  from 
the  points  of  view  of  silting  and  scouring,  is  ne.xt  treated. 
Heferenee  is  made  to  Kennedy's  formula  and  an  attempt 
made  to  adapt  it  to  American  ])ractice.  It  was  never  con- 
tended hy  Mr.  Kennedy  that  the  formula  as  he  gave  it,  in 
a  paper  first  pulilished  as  Punjah  Irrigation  Paper  No.  7 
(May  14,  189t;),  was  adapted  to  all  kinds  of  silt  and  all 
sorts  of  rivers. 

The  values  given  to  the  constants  in  the  paper  are  those 
ascertained  hy  ^Ir.  Kennedy  as  apjilicahle  to  the  Bari  Doali 
«anals  in  the  Punjah.  It  is  found  in  Uurniah  and  Kgypl 
that  the  constants  need  modifying  and  therefore  it  is  iiol 
prohalile  that  all  American  rivers  would  require  the  same 
constants.  On  the  question  of  scour,  a  careful  reading 
of  the  original  paper  and  discussion  will  show  that  the 
formula  was  not  intended  to  a])]jly  to  .<cour  in  the  sense  of 
cutting  of  hed  and  hanks  as  it  is  understood  in  America, 
but  rather  to  the  picking  up  of  silt  previously  deposited. 
Mr.  Kennedy  states  that  for  very  deeji  channels,  the  for- 
jiula  gives  a  non-silting  velocity,  which  wiiuld  certainly 
be  higher  than  the  material  of  the  bed  and  banks  would 
stand.  In  other  words,  the  velocity  given  is  that  at  which 
the  silt  is  kept  suspended  but  it  has  nothing  to  do  with 
cutting,  which  follows  a  very  dilfereut  law.  Attention  is 
dnnvn  to  this  point  as  it  is  sometimes  contended  that  the 
Kennedy  formula  gives  a  velocity  which  will  not  erode, 
which  is  not  the  case. 

The  only  formula  given  for  tlow  in  canals  is  Kutter's 
well-known  formula.  A  long  table  of  experimental  values 
of  n  is  given  for  reference. 

The  remainder  of  the  chapter  treats  of  the  hydraulic 
elements  in  the  design  of  flumes,  chutes,  pipe  lines,  drops 
and  other  works. 

For  discharge  of  pipes,  the  author  gives  four  formulas, 
which  are  merely  Doctor  Lanipe's  well-known  formula  in 
a  new  dress.  Treating  of  the  design  of  culverts,  the  au- 
thor outliiies  the  necessary  calculations,  but  he  omits  the 


old  railroad  engineer's  formula  for  this  purj'ose.  Kor  the 
briielit  iif  those  ignorant  of  it,  it  is  given  here:  "Ask 
the  advice  of  the  oldest  high-water  liar  in  the  neighbor- 

1 d  and  then  make  the  culvert  three  tinies  as  big." 

('Iiii|iler.s  I  to  (i  consiHt  of  th(!  tahli^s  and  diagrams, 
wliK  h  the  author  states  in  his  preface  form  the  real  pur- 
pose of  the  hook.  (Miiipter  1  consistH  entirely  of  hydraulic 
tables  and  diagrams.  Out  of  :ir>  iliagrams  in  this  chapter, 
\'i  are  for  tin-  solution  of  Kutter's  formula.  It  is  dilli- 
cult  to  understand  the  continued  use  of  this  formula. 
Probably  one  explanation  lies  in  the  truly  cnormouH  (rol- 
lc(  tion  of  tables  and  diagrams  which  has  grown  up  around 
it.  (Vrtainly,  if  one  is  obliged  to  use  the  formula  con- 
stantly, some  such  aiils  are  necessary,  and  one  could  un- 
derstand this  steadfast  adherence  if  it  could  be  said  that 
the  formula,  although  complicaterl  and  cumbersome,  was 
correct.  Hut  when  it  is  known  that  it  does  not  correctly 
represent  the  law  of  flowing  water,  it  is  dillicult  to  .see  why 
nuK  h  simpler  and  more  easily  handled  formulas  are  not 
used.  For  instance,  Manning's  formula,  which  can  be 
solved  with  a  slide  rule  and  which  agrees  with  the  ob- 
served facts  (piitc  as  well  as  docs  Kutter's,  is 

V  =  '■'''  r^s^ 
n 

where  n  has  the  .same  value  as  in  Kutter's  formula. 

The  remainder  of  the  chapter  contains  a  number  of 
tallies  and  diagrams  for  the  solution  of  various  hydraulic 
formulas,  and  at  the  end  of  the  chapter  all  the  various 
formulas  are  l)rought  togetlier  into  a  convenient  table. 

Chapter  5  consists  of  tables  and  diagrams  for  struc- 
tural calculations — earthwork,  design  of  retaining  walls, 
reinforced  concrete,  timlier,  pipes,  etc.,  concluding  with 
diagrams  for  calculating  hydrostatic  pressure  and  horse- 
power of  falling  water. 

Ciiapter  6  is  a  .scrap  heaj)  of  information  on  a  variety 
of  subjects,  most  of  which  can  be  found  in  the  various  en- 
gineering pocket  books. 

The  (inal  chapter  is  a  collection  of  specifications  on  a 
wide  variety  of  engineering  work,  most  of  which  are  ap- 
parently from  the  United  States  Reclamation  Service. 
The  clauses  given  are  useful  as  models,  but  great  care 
siiould  always  be  e.\erci.sed  in  copying  them.  It  must  be 
remembered  that  Governments  and  other  sovereign  powers 
have  unique  privileges  at  law. 

Since  the  volume  is  too  large  for  a  pocket  liook,  it  ap- 
pears that  it  would  be  still  more  useful  had  the  pages 
been  somewhat  larger.  Most  of  tlie  diagrams  are  reduced 
to  such  a  small  scale  that  they  are  somewhat  difficult  to 
read.  The  omission  of  any  reference  to  Bazin"s  new 
(1897)  formula  is  a  defect,  which  it  is  hoped  later  editions 
will  correct.  It  might  also  be  well  to  emphasize  again 
the  value  of  the  very  simple  Manning  formula  and  to  sug- 
gest that  it  also  be  in.serted  when  the  opjiortunity  arrives. 
Another  noticeable  omission  is  any  formula  for  the  design 
of  notched  drops. 

To  ])racticing  engineers  who  liave  to  do  nmch  calcula- 
tions in  hydraulics  the  book  should  jirove  very  useful,  es- 
])ecially  to  those  who  are  not  e.\pert  in  the  use  of  the 
slide  rule  and  to  those  who  insist  on  the  use  of  Kutter's 
formula. 

The  various  applications  of  the  several  shapes  of  steel 
sheetpiling  manufactured  by  the  Lackawanna  Steel  Co. 
(Lackawanna,  N.  Y.)  are  described  by  views  and  text  iu 
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a  bulletin  just  issued  by  that  company.  Among  other 
interesting  items  is  a  statement  of  the  inverted-hammer 
method  of  extracting  sheetpiles,  which  was  described  in 
Engineering  News,  Feb.  4,  p.  218.  Nine  pages  are 
devoted  to  a  discussion  of  driving  apparatus  and  require- 
ments. 


effly  ®sa  Sisffiipl©  _ 

Eeviewed  by  Lewis  E.  ^Ioore* 

STRUCTURAL  ENGINEERING — By  J.  E.  Kirkham,  Professor 
of  Structural  Engineering,  Iowa  State  College;  Consult- 
ing Bridge  Engineer,  Iowa  Highway  Commission;  for- 
merly Designing  Engineer  with  American  Bridge  Co. 
Chicago:  The  Myron  C.  Clark  Publishing  Co.  London;  E. 
&  F.  N.  Spon,  Ltd.  Cloth;  6x9  in.;  pp.  iv  +  669;  452  text 
illustrations.     $5,  net. 

This  volume  is  devoted  chiefly  to  simple  bridges. 
The  author  states  in  the  preface  that  it  is  intended  as  a 
"text-book  for  college  students  and  as  a  self-explanatory 
manual  of  structural  engineering  for  practical  men,"  and 
that  he  "has  endeavored  to  present  the  usual  methods, 
and  this  in  such  a  fashion  that  the  average  engineering 
student  as  well  as  the  practical  man  can  read  understand- 
ingly  without  having  a  dictionary,  glossary  or  a  compen- 
dium on  theoretical  mechanics  at  his  elbow." 

The  first  chapter  takes  up  very  briefly  the  manufacture 
of  steel,  the  driving  of  rivets  more  at  length,  the  order 
in  which  work  is  done  in  structural  shops  and  the  fabrica- 
tion of  structures.  Chapter  II  is  devoted  to  rules  for 
structural  drafting.  The  next  chapter  (27  pages)  treats 
of  forces,  reactions,  elasticity,  graphic  statics,  center  of 
gravity,  and  moment  of  inertia.  Chapter  IV  (55  pages) 
is  devoted  to  moments,  shears,  reactions,  and  deflections 
in  simple  and  continuous  beams.  Nine  pages  are  given 
to  the  theoretical  treatment  of  columns.  The  derivation 
of  Rankine's  and  the  straight-line  formulas  are  given, 
with  examples.  Formulas  are  derived  for  stresses  in  col- 
umns under  eccentric  loading.  Chapter  VI  (9  pages) 
treats  of  rivets,  pins,  rollers,  and  shafting.  The  methods 
of  finding  maximum  reactions,  shears,  and  moments  are 
followed  by  a  chapter  on  graphic  analysis  of  trusses  and 
a  short  chapter  on  influence  lines.  Chapter  X  gives  a 
number  of  examples  of  I-beam  and  plate-girder  designs. 

In  the  sucieeding  3."}8  pages  various  designs  are  worked 
out:  Cliapter  XI  deals  with  two  I-beams,  including 
shop  drawings  and  shop  bills;  two  deck  plate-girder 
spans,  iiuluding  drawings  and  shop  bill  for  one  of  them; 
one  through  plate  girder,  .some  solid  floors,  a  viaduct, 
a  150-ft.  through  riveted  Pratt  truss  railroad  bridge, 
including  drawings  and  estimate  of  weight;  a  225-ft. 
single-track  tiirough  curved  cliord  pin-connected  Pratt 
truss,  including  stress-sheet  and  drawings.  The  cliapter 
cio.ses  with  several  pages  on  tiie  analytical  dt'termina- 
tion  of  deflection  and  camber.  In  Cliapter  .\II  the  fol- 
lowing simple  highway  bridges  are  designed:  Two  beam 
bridges,  a  ])ony  truss,  and  a  through  tru.><s.  The  ne.\t 
chapter  treats  of  skew  liridges  and  bridges  on  curves  and 
gives  the  economic  deptii  of  trusses  in  the  rorni  ol"  a 
table.  The  last  H:{  pages  take  up  mill  i)iiiltliiigs  and 
give  a  few  tables  of  various  stnictiinil   propt-rties. 

The  author's  style  i>t  clear  and  straightforward,  but 
the  treatment  is  almost  wholly  from  a  praitical  stand- 
point, at  the  expense  of  the  pliilosojiliy  of  the  sul)ject. 
Too  many  .similar  e\am|)li's  are  worked  out  and  tmi  nnicii 
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stress  is  laid  upon  shop  drawings  and  shop  bills.  A  very 
small  proportion  of  engineering-college  graduates  go  into 
structural  work,  and  only  those  who  do  can  make  use 
of  knowledge  of  shop  bills,  etc.,  and  even  these  can  spend 
their  time  in  college  more  advantageously.  It  is  far 
better  to  emphasize  the  philosophical  side  at  the  ex- 
pense of  the  practical.  The  treatment  of  columns  is 
meager  and  unsatisfactory.  It  seems  that  the  book  will 
be  more  useful  to  the  young  draftsman  without  a  college 
training  than  to  the  college  student. 


WHO  BUILT  THE  PANAMA  CANAL? — By  W.  Leon  Pepper- 
man,  Chief  of  Office  of  Administration  of  the  Second 
Isthmian  Commission.  New  York:  E.  P.  Dutton  &  Co. 
Cloth;  6x9   in.;  pp.  xiv   -|-   417;  illustrated.     $2,  net. 

The  author  of  this  book  has  undertaken  the  difficult 
task  of  awarding  credit  where  credit  is  due  for  the  con- 
struction of  the  Panama  Canal.  He  writes  from  first-hand 
knowledge,  as  he  was  in  charge  of  the  Washington  offics 
of  the  Canal  Commission  from  the  time  the  first  commis- 
sion was  appointed,  in  the  early  part  of  1904,  until  the 
work  was  turned  over  to  the  army  engineers  in  1907.  The 
author  begins  his  story  practically  with  the  appointment 
of  the  Isthmian  Canal  Commission  of  1904,  at  which  time 
the  building  of  the  canal,  as  distinct  from  its  planning  and 
survey,  may  be  said  to  have  been  begun.  There  is  thus 
no  mention  of  the  earlier  history  of  the  canal,  such  as 
the  examination  made  of  the  Panama  route  by  the  Ludlow- 
Endicott-Xoble  Commission  in  1895,  or  the  elaborate 
studies  made  by  tlie  Isthmian  Canal  Commission  of  1901. 
The  author  does,  however,  devote  a  good  part  of  a  chapter 
to  the  work  of  the  French  in  the  Canal  Zone,  and  gives 
large  credit  to  the  French  engineers  for  the  amount  of 
work  they  accomplished  under  vast  difficulties. 

The  book  is  chiefly  devoted  to  the  work  done  during 
what  the  author  terms  "the  railroad  regime"  at  Panama, 
by  which  he  designates  the  period  from  the  appointment 
of  Theodore  P.  Shonts  as  chairman  of  the  Canal  Com- 
mission in  1905  to  the  resignation  of  John  F.  Stevens  as 
chief  engineer  in  1907.  The  author  accords  to  Mr.  Shonts 
a  large  measure  of  the  credit  for  bringing  order  out  of 
chaos  on  the  Isthmus  and  relates  some  hitherto  unpub- 
lished incidents  of  the  way  in  which  Mr.  Shonts  took  liold 
of  the  work. 

On  Mr.  Shonts'  arrival  at  the  Isthmus,  ho  found  General 
dorgas  despondent  because  with  the  limited  force  at  his 
coinniand,  about  200  men,  he  was  making  little  progress 
in  stamping  out  yellow  fever.  Mr.  Shonts  authorized 
Gorgas  to  put  2000  men  at  work  in  place  of  200,  with 
instructions  to  increase  the  number  to  3000  or  4000,  if 
necessary  to  carry  the  work  of  disinfection  and  deani.ig 
to  every  house  in  Panama  and  Colon.  It  is  stated  tiiat 
Mr.  Shonts  was  al.so  responsible  for  the  order  establishing 
cotntnissary  stores  on  the  Isthmus  to  sell  food  and  supplies 
to  tile  employees  at  cost;  and  when  informed  that  thai 
would  lie  a  violation  of  an  onler  of  the  War  Department, 
he  replied  that  it  was  so  much  the  worse  for  the  order. 

A  further  idea  of  the  general  contents  of  the  book  may 
be  gleaned  from  the  titles  of  some  of  the  chapters,  a» 
follows:  Solving  the  Laimr  Problem;  How  the  Lock 
Type  of  Canal  Came  to  He  Chosen;  Human  Mosquitoes; 
M.  Miinaii-Varilla  iiiul  the  Wevolution  in  Piiiiama;  Fare- 
well to  Mr.  Stevens;  Some  Gtlier  Men  Who  Helped. 
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An  ii|)|K'iiili\,  iiititlcd  "A  'riniin|>li  fur  tin-  I'liijiinrciiiij; 
Profession,"  ivpiinls  (In- i-diloriHl  in  Knoinkkiiino  Nkws 
of  May  28,  1IM  I.  in  wliicli  ii  lonipariHon  was  nuulf  Ix-- 
twocn  flit'  orijiinal  cstinialf  of  the  canarH  cost  and  llu- 
actual  cost  (ijfiircs  for  llic  «<>n>plf(cd  work,  sliowinp.  as 
our  ri'adi'ii<  will   n-niondicr,  ri>niarkal>lv  ilost*  a^rccincnt. 

Mr.  I'cpponnan  lias  lircn  vcrv  frank  in  his  slatonicnts. 
and  tlu-rc  will  donl>tIrss  lu>  flmsc  wlio  will  ilaini  lliiil  .1 
dilTcrrnt  dislrilmtion  of  cri'dil  should  liavo  Ix'cn  iiiiidc 
Tilt'  period  wiiidi  tlic  autlior  covers,  as  noled  aliove. 
praetieallv  ends  in  1!U1T.  wlien  (lie  niitiior's  tonneition 
with  the  work  ei-ased. 

The  author  aserihes  a  lar^e  part  of  (he  failure  of  (he 
first  Isthmian  (^inal  I'oinniission  to  the  adoption  of  the 
army  and  navy  system  of  aecoundnp;  and  he  e.\i)liiins 
in  detail  the  red  tape  and  hamperiufj  recpiirements  in 
ronneetion  with  that  system  which  made  eiruiency  impos- 
sible. Under  the  "railroad  refiime"  this  cumbersome 
system  of  aecountinjr  was  abolished,  and  ai)parently  it  was 
not  n\<!toriHl  when  the  army  engineers  were  placed  in 
control  in  1!)0T.  Tf  it  is  true  that  our  army  and  navy 
were  hampered  by  such  cumbersome  accounting  methods 
that  efficiency  and  prompt  work  were  impossible  in  build- 
ing the  canal,  then  by  all  means  the  accounting  system 
ought  to  be  reformed  for  the  sake  of  the  army  and  navy 
itself.  Present  events  in  Europe  prove  that  there  is  no 
department  of  the  Government  in  which  efficiency  and 
prompt  action  are  more  essential  to  national  life  than  in 
the  organizations  for  national  defense. 

Paving  Bin\  Etuirope 

STREET  PAVING  AND  MAINTENANCE  IN  EUROPEAN 
CITIES — A  Report  by  Henry  Welles  Durham,  Chief  En- 
Klneer  of  the  Bure.iu  of  Hitrhways,  Borough  of  Manhattan. 
New  York  City:  Office  of  the  I're.sident  of  the  Borouph  of 
Manhattan.     Cloth;   7x10  in.;   pp.   4,37;   2S0   illustrations. 

It  would  not  be  far  amiss  to  describe  this  book  as  an 
encyclopedia  of  P^uropean  paving  practice,  for  such  it  very 
nearly  is. 

The  book  is  divided  into  seven  chapters,  an  appendix 
and  charts.  The  chapters  cover  the  paving  practice  of 
the  principal  cities  of  Great  Britain.  France.  Germany, 
Austria,  Belgium.  Holland,  Switzerland  and  Italy.  In 
most  instances,  not  only  is  the  paving  practice — methods, 
costs,  lal)or  rates,  etc. — given,  but  many  observations  on 
allied  subjects,  such  as  the  jilacing  of  fire  hydrants,  sewer 
inlets,  street  signs,  advertising  signs,  and  other  street  de- 
tails. There  is  much  statistical  matter,  but  there  r.re  also 
many  general  observations  and  conclusions  which  make 
the  book  readable. 

It  is  to  the  advantage  of  the  reader  that  the  author  of 
this  book  went  to  Europe  with  the  attitude  of  a  student  of 
highway  practice  rather  than  as  a  past  master  who  sought 
only  .<aibjects  for  commendation  or  criticism.  Evidently, 
instead  of  letting  officials  of  the  various  cities  show  him 
their  liest  pavements,  as  it  is  only  natural  to  do,  the  au- 
thor made  many  independent  trips  on  his  own  responsi- 
bility; consequently,  he  has  become  familiar  with  much 
of  the  paving  practice  which  the  superficial  and  formal 
observer  would  be  apt  to  overlook. 

Aliout  half  the  book  is  devoted  to  an  appendix  which 
contains  statistics,  engineering  reports,  specifications, 
prices  of  labor,  analyses  of  costs,  etc.,  from  the  official  re- 
ports of  the  principal  European  cities — London,  Liver- 
pool, Glasgow,  Berlin,  Hamburg,  Paris,  etc.  All  this  ma- 
teria!, to  tie  sure,  has  appeared  in  print  before,  but  it  is 


MiiUi'icd  (lirou;,'ii  iminy  publications  and  is  here  broiij^ht 
to;;e(her  for  the  (irst  time.  .Muili  of  it.  of  course,  was  in 
foreign  languages  and  unavailable  to  the  average  Amer- 
ican reader.  The  coinpilation  of  sptMifications  for  paving 
in  (he  various  cities  of  itj^elf  forms  a  valuai)le  reference 
work. 

A  t'ood  general  idea  of  the  <haracter  of  the  hook  may 
be  drawn  from  the  ar(i<le  in  EsoiNKKitiVfi  Nkwh  of  July 
2,  l!ll  I,  which  is  an  alis(rac(  of  the  general  conclu.sions  in 
Chapter  VII  of  ,Mr.  Durham's  report. 

liKVIKW  Kl)  li"i     Km, I'll    K.   Fl.ANDKKS* 

HANDBOOK  OK  MACHINE  .SH(Jl'  MANA(!KME.VT— By  John 
H.  \';in  Dfvnitcr.  M.  Am.  Soc.  M.  E.,  AHHOclale  Editor 
"AnuTican  MachinlHl."  Now  York  and  I^ondon:  McGraw- 
Hill  Book  Co..  Inc.  Klexlhle  leather;  4x7  In.;  pp.  vlll  + 
371;  244   illustrations.     $.5,  net. 

If  scientific  management  proves  to  be  a  real  science  as 
its  exponents  have  claimed,  that  science  will  have  its 
books  on  data,  im  ])rincip!es.  and  on  practice,  as  well  as 
mere  descriptions  of  working  examples.  So  far  the  lit- 
erature has  been  mostly  of  the  latter  kind,  interspersed 
with  fragments  of  a  more  scientific  character.  Mean- 
while, in  the  absence  of  any  great  quantity  of  funda- 
mental literature,  books  like  the  one  under  review  will 
be  found  interesting  and  valuable.  It  is  logically  ar- 
ranged and  carefully  indexed,  and  from  the.se  standpoints 
alone  it  is  a  book  worth  having. 

The  general  ,«ubject  is  treated  under  the  following  sub- 
divisions, which,  it  will  be  seen,  cover  pretty  completely 
the  field  of  management:  General  Control;  Design  Con- 
trol ;  ?]qui])meiit  Control ;  Quantity  and  Quality  Control ; 
Time  and  Cost  Control ;  Traffic  and  Shipment  Control ; 
Shop  Hazard  Control. 

The  examples  of  methods  and  equipment  are  drawn 
from  a  very  wide  range,  and  are  given  in  a  condensed 
form,  which  makes  them  doubly  valuable. 

The  author  of  the  book  is  one  of  the  editors  of  a  well- 
known  technical  journal  and  has  evidently  drawn  heavily 
on  his  files  for  the  material  used,  though  much  new  mat- 
ter has  also  been  added.  Praise  is  due  him  for  the  way 
in  which  he  has  welded  this  material  into  a  complete 
whole,  giving  a  continuous,  logical  and  thorough  pre- 
sentation of  his  subject,  and  leaving  very  few  signs  of 
the  iieterogeneous  material  of  which  it  is  composed.  In 
this  respect  he  may  well  serve  as  an  example  for  other 
editors  who  have  not  been  quite  so  succe.ssful  in  work 
of  this  kind. 


THE  OFFICIAL  GOOD  ROADS  YEAR-BOOK  OF  THE  UNITED 
STATES  (1915) — Washington,  D.  C:  American  Highway 
Association.  Colorado  Bldg.  Cloth;  6x9  in.;  pp.  x  -f  498. 
$1,  or   $4   for  five  copies,   postpaid. 

The  fourth  edition  of  this  annual  contains  the  usual 
amount  of  data  on  the  highway  laws  and  organizations  of 
the  various  states.  In  general,  the  subject  matter  is  sim- 
ilar in  character  to  that  in  previous  issues.  Some  of  it  is 
the  same,  such  as  the  chapter  on  the  history  of  road 
building.  A  chapter  on  highway  bridges  and  culverts 
gives  the  standard  practice  of  the  U.  S.  Office  of  Public 
Roads.  The  Ma.ssachusetts  specifications  for  various  types 
of  road  surfaces  are  included,  as  in  the  volume  of  last 
year,  although  these  specifications  have  been  brought  up 
to  date. 
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Many  dppartments  have  heen  added  to,  espceially  tliat 
on  highway  engineering  education,  whieh  gives  a  list  of  all 
the  technical  schools  and  colleges  of  the  United  States 
that  offer  highway  courses.  The  courses  are  described  in 
considerable  detail.  It  would  be  hard  to  improve  upon 
this  year-book,  which  deserves  a  place  in  the  working  li- 
brary of  every  highway  engineer. 

Fuamapnia^  for  Urs^agsitiflOBa 

rjEVIEWEI)    BY    R.     p.     TeELK* 

l-RACTICAL  IRRIGATION  AND  PUMPING;  Water  Require- 
ments, Methods  of  IrriRation  and  Analyses  of  Cost  and 
Profit — By  Burton  I".  Fleming,  Assoc.  M.  .\m.  Soc.  C.  E  . 
Head  of  Department  of  Mechanical  KuKineerinn,  State 
L'niversity  of  Iowa;  formerly  Irrigation  Engineer,  Office 
of  Irrigation  Investigations,  U.  S.  Department  of  Agri- 
culture. New  York:  John  Wilev  &  Sons,  Inc.  London: 
Chapman  &  Hall,  Ltd.  Cloth;  5xS  in.;  pp.  xvi  +  226;  B2 
illustrations  and  diagrams.     $2.  net. 

Tlic  title  of  this  book  is  somewhat  misleading  in  thai 
'■  Practical  Irrigation"  is  given  first  place  in  the  title,  while 
the  book  deals  with  irrigation  practice  only  incidentally 
and  as  it  relates  to  pumping.  This,  however,  is  a  criticism 
of  the  title  and  not  of  the  book  itself,  as  V.t.  Fleming  ha- 
produced  an  unusually  good  combination  of  the  practical 
and  the  theoretical  in  this  discu.ssion  of  jnimping  for  irri- 
gation. 

The  discussion  is  limited  to  the  comparatively  small 
1  lumping  plants  that  are  adapted  to  the  needs  of  the  iii- 
(iividual  farmer  or  a  few  neighbors  and  leaves  out  of  con- 
NJdoration  the  large  plants  such  as  are  used  in  the  rice 
districts  of  the  Gulf  states,  along  the  Rio  Grande  in  Te.\as, 
and  in  a  few  other  localities.  The  field  for  irrigation  de- 
velopment by  means  of  the  small  pumping  plant  is  very 
large,  since,  as  pointed  out  by  Mr.  Fleming,  it  is  cheaper 
in  many  instances  to  pump  water  from  streams  than  to 
construct,  maintain  and  operate  the  long  canals  necessary 
to  bring  water  to  the  same  lands  by  gravity.  In  fact,  it  is 
the  opinion  of  the  author  that  in  some  cases  pumpiir' 
[>lants  might  be  substituted  for  canals  already  built,  with 
jjrofit  to  their  owners.  Further  than  this,  the  great  un- 
developed and  unu.sed  source  of  water  for  irrigation  in  tlie 
(Tnited  States  is  the  undergrouml  supply,  most  of  which 
mu.st  be  pumped.  From  botii  geological  and  mechanical 
considerations  the  small  i)lant  ]iumping  water  to  the  point 
where  it  is  to  be  u.-^ed  is  the  most  practicable  unit.  This  re- 
lates to  the  well  and  pump.  Whether  the  individual  power 
unit  or  the  central  ])lant  with  electrically  driven  units  is 
best  depends  entirely  upon  local  conditions  as  to  watcr- 
su|)ply,  fuel  prices,  etc. 

Mr.  Fleming's  book  is  written  for  the  man  who  is  con- 
sidering the  installation  of  a  small  pumping  ])lant.  lie 
tells  him  first  how  much  water  he  should  have  for  the 
the  irrigation  of  various  crops,  how  large  a  stream  he 
should  have  to  work  economically,  and  tlic  area  which  he 
can  irrigate  in  a  teti-hour  day  with  strciims  of  diiVerent 
sizes — all  of  which  the  man  must  kiiMW  (o  decide  intelli- 
gently how  large  a  jdaiit  he  should  have.  This  constitutes 
the  ili.scu.ssion  of  "practical  irrigation." 

The  di.Mcu.ssion  of  the  occurrence  and  movement  of  un- 
derground water  is  unusual  in  tiiat  the  author  gives  the 
theory  (|uite  fully  and  yet  recognizes  its  limitations.  Few 
writers  who  have  gone  into  this  subjei't  fail  to  be  carried 
away  by  the  theory  and  put  too  much  faith  in  formulas 
involsitig  many  factors,  few  if  any  of  which  can  be  ac- 
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curately  determined  in  practice.  As  Mr.  Fleming  puts  it, 
the.^e  fornmlas  are  ba.'sed  on  '"conditions  which  seldom  ex- 
ist." 

Tiie  discussion  of  wells  and  equipment  shows  the  same 
coml)ination  of  the  theoretical  and  practical.  The  theo- 
ries of  capacity  of  wells,  draw-down,  etc.,  are  discus.sed 
fully  and  are  followed  by  practical  directions  as  to  sinking 
and  curbing  wells,  and  putting  in  casings  and  strainers. 
The  various  types  of  pumps  and  their  strong  and  weak 
points  and  the  conditions  to  which  they  are  adapted  are 
fully  discussed,  as  are  the  types  of  motors,  with  practical 
discussions  of  all  tlie  details  of  l)earings,  drives,  installa- 
tion and  ojieration. 

The  book  contains  a  large  number  of  diagrams  and 
charts  that  make  the  text  of  much  greater  value  to  the  man 
for  whom  the  author  wrote — the  non-technical  man  who 
needs  to  know  wliat  to  buy. 

The  book,  as  a  whole,  is  typical  of  ^Ir.  Fleming's  work 
as  an  investigator  and  a  teacher,  with  which  the  reviewer 
has  been  familiar  for  years,  and  shows  a  very  unusual 
( onihination  of  theoretical  knowled'i;e  and  common  .sense. 

MODERN  lUUTlSH  PRRM.VXE.VT  W.VY;  Treating  of  Rails. 
Chairs,  tishbolts.  Fishplates.  Keys.  Sleepers,  Rallast,  Rail- 
Joints,  Points  and  Crossings,  Etc.  By  Cecil  J.  Allen,  Lon- 
don: "The  Railway  News,"  91  Temple  Chambers,  Temple 
Ave.  Cloth;  S.xlO  in.;  pp.  xvil  -f-  147;  50  illustrations.  Si.x 
shillings,    net. 

Railway  track  in  this  country  is  so  different  from  that 
in  Eii'daiid  that  this  book  pre.sents  comparatively  little  of 
practical  value  to  the  American  engineer.  It  is  a  good  e.\- 
position  of  British  practice,  hut  deals  entirely  with  ma- 
terial and  has  nothing  to  say  regarding  organization,  con- 
struction or  maintenance  methods. 

The  clia])ter  on  rail  design  and  manufacture  shows  the 
'"standard"  British  double-head  rail  sections.  The  T- 
rail  is  credited  to  Charles  Vignoles,  18)6,  but  it  was  in- 
vented first  in  the  ITiiitcd  States  by  Robert  L.  Stevens 
(18:50),  who  also  designed  the  spike  fastening  and  the 
.splice  joint.  The  author  correctly  ascribes  the  splice-l)ar 
to  Stevens.  It  is  rather  surprising  to  find  it  stated  that 
English  railway  engineers  and  railmakers  have  not  paid 
sufficient  attention  "to  the  question  of  producing  thor- 
oughly sound  steel." 

Hriti.^ih  rail  joints  are  spliced  mainly  with  sliort  and 
heavy  Hat  fishplates  and  four  bolts.  The  present  rail 
length  is  usually  1.")  ft.,  though  (lO-ft.  rails  are  in  use.  The 
cast-iron  chairs  which  support  the  double-head  rails  are 
dealt  witii  at  considerable  length.  These  weigh  40  to 
55  11).  each,  or  SO  to  110  lb.  of  metal  per  tie.  Wood  or 
hollow  steel  wedges  secure  the  rail  in  the  chair,  which 
is  secured  to  the  ties  by  bolts,  round  spikes,  screw-spikes 
or  trenails. 

The  "meager  dimensions"  of  ties  on  American  and  Ca- 
nadian railways  are  criticized.  But  the  standard  British 
ties  are  only  5  in.  thick,  though  10  in.  wide  and  !>  ft. 
long,  and  a'c  spaced  aliout  ;50  to  'M  in.  c.  to  c.  ('^4  in. 
at  joints).  Tims,  the  rails  have  le.ss  ellicient  support 
than  American  rails  on  ties  S  to  !)  in.  wide,  (>  to  7  in. 
thick,  Si/o  ft.  long,  and  spaced  about  "ii)  to  24  in.  c.  to  c. 

No  reference  is  made  to  tie-plates  (since  T-rail  track 
IS  not  included),  but  there  is  mention  of  devictvs  to  pre- 
vent the  creeping  of  rails.  The  ties  are  usually  crco- 
.s«  'ed.  but  the  details  of  treatment  vary  considerably  on 
different  roiids.  Of  more  interest  is  the  de.scrijjtion  of 
the  niailiincs  used   for  ailzing  and  boring  the  ties,  such 
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I      mai'hinrs  lu'iiif;  iimmI   (m^  vcI)   to  Inil  n  liniitcil  oxlciit   in 
this  count ry. 

Witli  trucks  spaced  only  10  ft.  Si/o  in.  c  to  c.  the  widlli 
v.l  iloulilo-track  rondhcd  is  2S  ft.  in  c\its  nnd  ."50  to  ;{;{  ft. 

I      on  Imnks.     In  cuts  tlic  Imlliist  extends  the  full  widtli  lic- 

I      tveon  slopes,  hut  on  Imnks  its  Imse  of  heavy  stone  pavin;; 

I  is  only  alwiut  'i^^  ft.  wide.  This  leaves  a  wide  herni  on 
each  side,  instead  of  the  narrow  Itiriii  conmionly  seen  on 
.\iuerican  railways. 
The  nuiterial  thus  far  noted  covers  some  !)0  pajjes.  The 
maininj;  .').'{  paires  are  devoted  entin^Iy  to  switches,  frogs 
.ind  cro.ssinv:s.  The  rii;id  froc  is  almost  universal,  thou^li 
nientii>n  is  made  of  a  sprin;;-rail  frojj.  The  use  of  man- 
ganese-steel for  work  of  this  kind  is  <lealt  with.  The 
book  is  well  printed  and  illustrated. 

Elemeiutary  DraMrinf^ 

Hi:viK\VKn  »y  Alton  L.  Smith* 

ELRMENTARY  MECH.V.NirAI,  OUAWINd;  Theory  nnd  Prac- 
tice. With  Ohiilitors  on  tieonietU-al  HrawlnK.  Mensura- 
tion nnd  Koproiluctlon  of  OrawinK.s:  A  Text-Hook  for 
TechnU-al.  Secondary.  Trade  nnd  Vocational  Schools — 
By  Charles  William  Welck,  .Vssl.stant  Professor  of  Draw- 
InK  and  Desljrn,  Teachers'  Tollene,  Columbia  University. 
New  York  and  l^ondon:  Mc(lra\v-Hlll  Hook  Co..  Inc.  Cloth; 
6x9  In.;   pp.   X    +    2.50;   1.54   llIu.stratlons.      $1.7r>.  net. 

.\s  its  title  implies,  this  hook  is  for  the  he^Mnner  in 
drafting.  The  first  sixth  of  the  text  de.serihes  the  various 
instruments  and  implements  used  in  mechanical  drawing;; 
and  explains  in  great  detail  their  manipulation  and  tiic 
methods  used  to  secure  the  best  results.  Next  there  i;; 
a  tirief  chapter  on  free-hand  lettering,  followed  by  another 
sixth  of  text  on  common  drawing-room  practice  concern- 
ing kinds  of  drawings,  sign itica nee  of  various  lines,  put- 
ting on  dimen.sions,  .seitions,  shade  lines  and  line  .shading. 
A  short  chapter  on  projection  explains  kinds  and  adapta- 
tion of  the  different  methods  of  representation. 

-Ml  this  text  is  preliminary  for  two  carefully  graded 
series  of  l?8  practice  plates  about  equally  divided  between 
subjects  suitable  for  woodworkers  and  tho.se  suitable  for 
metal  workers.  Chapters  on  useful  geometrical  construc- 
tions, common  computations  of  areas  and  volumes  and 
the  reproduction  of  drawings  by  the  blueprint  and  the  hec- 
tograph processes  are  al.<o  appended. 

The  book  is  not  essentially  different  from  others  on 
the  same  subject.  It  is  carefully  written,  well  illustrated 
and  contains  a  large  amount  of  the  information  needed 
by  the  beginner.  By  its  aid  it  would  seem  as  if  a  boy  of 
ordinary  intelligence  could  pick  up  the  work  without  the 
-'<*i  stance  of  a  teacher. 


LAND  DR.-MNAGE  A  Treatise  on  the  Design  and  Construc- 
tion of  Open  and  Closed  Urain.s — J.  L.  Parsons.  Chicago: 
The  Mvron  C.  Clark  Publishing  Co.  London:  E.  &  F.  N. 
Spon,  Ltd.  Cloth;  6x9  in.;  pp.  xi  +  165;  32  illustrations. 
11.50. 

In  a  straightforward  manner  and  in  small  space  the 
author  has  set  forth  the  main  principles  and  many  of 
the  details  of  land  drainage.  According  to  his  preface, 
the  book  is  designed  for  inexperienced  drainage  engi- 
neers, for  drainage  contractors,  and  for  landowners.  As 
regards  experienced  drainage  engineers,  the  author  makes 
no  claim  of  service,  hut  he  modestly  bespeaks  "a  careful 
analytical  reading"  of  his  pages  in  the  hope  that  some  of 
them  "will  be  thus  incited  to  take  issue  with  or  elaborate 


npnn  111!'  (|uestions  discussed  and  thus  aid  iii  the  foriiiiilii- 
Imn  of  belter  drainage  standards." 

.\fter  a  short  chapter  on  preliminary  Hurvcyn,  the  au- 
thor takes  up  the  design  of  fihf  drains  and  their  outlet 
walls  and  their  inlets.  lie  then  discusses  tlu!  di!sign  and 
maintenance  of  <ipen  drains,  plans,  ri-ports  and  records, 
and  cost  estimates.  Then  follows  a  chajjter  on  sj)eci(i- 
cations,  their  preparation  and  enforcement.  The  treiil- 
inent  here  is  suggestive  rather  than  exact,  (ieiutral  iiuxlel 
se<tions  are  presented,  int(!rspersetl  with  comment.  As- 
s«'ssmeiits  of  drainage  costs  on  property  honefitefl  is 
treated  in  an  unusual  but  helpful  way.  The  last  cha[)ter 
is  on  llie  (piality  and  inspection  of  tile.  A  short  ajipen- 
di\  contains  instructions  by  a  judge  to  a  jury  chargerl 
with  awarding  damages  to  landowners  on  account  of  a 
drainage  ditch;  bidding  and  contract  forms,  and  a  tabular 
"Historical  Record  of  l{e|)re.sentative  Tile  Drains." 

A  number  of  u.seful  tables  are  given.  Illustrations  are 
u.«ed  with  discretion.  The  mathematical  di.'^cussions  are 
simple  and  short. 

Altogether  the   volume  .seems  well   desigi  jd  and   well 
executed  to  meet  the  needs  of  classes  of  users  mentioned 
in  the  first  paragra])h  of  this  review. 
Si 

Sewa^e^Treatsiniejrat    MetS&odls 

SEWAGE    PURIFICATION    AND    DISPOSAI By    C.    liertram 

Kershaw,  M.  Am.  Soc.  C.  K.,  Engineer  to  the  Royal  Com- 
mission on  Sewage  Disposal.  New  York:  G.  I'.  Putnam's 
Sons.  Cambridge,  England:  The  University  Press. 
(Cambridge  Public  Health  Series.)  Cloth;  6x9  In.;  pp. 
X  -I-  340;  56  illustrations.     $3.75. 

Sixteen  yeans'  service  as  Engineer  to  the  Royal  Com- 
mission on  Sewage  Disposal  should  go  far  toward  fitting 
a  man  to  summarize  current  practice  in  sewage  treat- 
ment— a  task  which  the  present  author  has  attempted 
and  successfully  accomplished. 

After  three  chapters  dealing  with  con.servancy  meth- 
ods, .sewage  composition  and  volume,  the  author  takes 
up  the  removal  of  suspended  matter  (grit  chambers, 
.screens  and  tanks),  sludge  di.sposal,  land  treatment,  con- 
tact beds,  percolating  filters,  sterilization,  and  trade 
wastes.  Three  indexes — subject,  author  and  place — are 
provided. 

The  work  is  useful,  not  so  much  because  it  contains 
many  new  facts  as  because  it  is  the  latest  comprehensive 
review  of  the  subject  by  one  well  informed  on  its  broader 
aspects  and  many  details,  and  also  because,  besides  epito- 
mizing the  best  of  the  voluminous  contents  of  the  re- 
ports of  the  Royal  Commission,  it  takes  into  account  both 
American  and  German  studies  and  practice. 

A  moderate  use  of  well-chosen  illustrations  adds  to 
the  value  of  the  book.  Although  the  line  engravings  are 
always  legible,  much  better  results  w-ould  have  been  ob- 
tained in  many  cases  had  the  line  work  and  lettering 
been  rendered  with  more  regard  to  the  demands  of  photo- 
engraving reduction.  In  fact,  with  good  draftsmanship 
.'^ome  of  the  illu.strations  which  now  appear  on  folding 
plates  could  have  been  reduced  to  go  in  the  page  text, 
and  with  better  effect. 


•Professor   of   Machine    Design,   Worcester    Polytechnic   In- 
stitute, Worcester,  Mass. 


MASONRY:  A  Short  Text-Book  on  Masonry  Construction. 
Including  Descriptions  of  the  Materials  Used,  their  Prep- 
aration and  Arrangement  in  Structures — By  Malverd  A. 
Howe,  M.  Am.  Soc.  C.  E.,  Professor  of  Civil  Engineering. 
Rose  Polytechnic  Institute.  New  Y'ork;  John  Wiley  & 
Sons,  Inc.  London:  Chapman  &  Hall,  Ltd.  Cloth;  6x9 
In.;    pp.    Ix  +  160;    115    illustrations.      $2,    net. 

There  are  several,  though  no  quite  uptodate,  books  on 
masonry  construction  which  undertake  to  treat  the  whole 
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ubjoot  in  a  comprehensivo  fashion.  In  many  ways  a 
new  book  of  this  typo  would  be  welcome.  Professor 
Howe's  book,  however,  is  acknowledged  to  be  only  an  ele- 
mentarj'  treatise  "for  use  as  a  te.xt  in  courses  of  instruc- 
tion which  do  not  provide  sufficient  time  for  the  study  of 
a  more  comprehensive  treatise." 

The  book  is  admirably  suited  to  serve  such  purpose. 
It  is  concise  and,  so  far  as  it  goes,  quite  complete.    It  ap- 
pears to  have  very  little  use  l)ey()nd  the  classroom. 
'^. 

A  TiPaEasIataoKa  of  MelsiKa's 
Conacretle  AircBiies 

Reviewed  hv  Leox  .S.   Moisseiff* 

['LAI.N  AND  REINFORCED  CONCRETE  ARCHES — By  J. 
Melan  (Kaiserlicher-Konislicher  Hofrat).  Professor  of 
BriflKe  Design  of  the  German  Technical  School  at  Prague. 
.\uthorized  translation  by  D.  K.  Steinman,  I'rofessor  of 
Civil  Engrineering,  University  of  Idaho.  New  York; 
John  Wiley  &  Sons,  Inc.  London:  Chapman  .&  Hall.  Ltd. 
Cloth;  6x9  in.;  pp.  x    +    161;  43  illustrations.     $2,  net. 

Professor  Melan's  monograph  on  the  theory  of  arches, 
with  .special  consideration  of  reinforced-concrete  arches, 
has  formed  part  of  the  Handbuch  fiir  Eisenbctonbau  for 
.some  time  and  was  well  known  to  engineers  familiar  with 
German  engineering  literature  as  an  excellent  treatise  on 
the  subject.  It  has  now  found  an  able  translator  and 
thus  has  been  made  accessible  to  American  and  English 
engineers.  Concrete  arches  are  nowadays  of  common  oc- 
currence and  form  part  of  the  regular  routine  of  struc- 
tural engineers.  It  is,  therefore,  a  great  convenience  to 
have  at  hand  a  book  giving  in  full  complete  methods  for 
the  computation  of  solid  arches.  Given  a  knowledge  of 
calculus  and  mechanics,  which  is  universally  taught  in 
our  engineering  schools.  Professor  Melan's  treatment  is 
clear  and  easily  followed. 

After  discussing  the  forces  acting  on  an  arch  and  the 
internal  stresses  caused  l)y  them  in  a  direct  and  concise 
manner,  a  short  analysis  of  the  three-hinged  arch  is 
given.  The  author  then  attacks  the  more  important  and 
also  the  more  serious  problem  of  the  hingeless  arch.  Botli 
an  analytic  and  a  graphic  method  are  given.  The  former 
method  is  thorough  and  quite  universal  in  its  application. 
The  author  determines  the  unknown  quantities  due  to  the 
statical  indcterminatencss  of  the  arch  from  its  assumcii 
ela.stic  qualities  with  the  aid  of  Ca.stigliano's  thc{)reni,  or. 
as  it  is  more  generally  known,  the  principle  of  least  work. 
This  is  mentioned  all  too  hastily  without  any  l^\])lanatioll 
of  its  derivation  or  meaning.  In  a  chapter  of  a  big  eii- 
cyc-Iopedic-  work  of  reference  as  the  Ilaiidlmch  fiir  Ei.sen- 
betonbau  such  treatment  may  be  proper,  l)ut  in  a  .separate 
book  on  arches  its  information  is  too  meager.  A  note  l)y 
the  translator  explaining  and  deriving  to  .some  extent  Ca.s- 
tigliano's  theorem  would  be  here  well  in  place. 

The  grajjliic  nictliod  is  deduced  i)y  means  of  tlic  equa- 
tions of  condition  for  the  dellection  of  curved  ribs.  It 
is  complete  and  will  probai)ly  give  very  clo.se  results.  It 
may,  however,  be  mentioned  here  tliat  tiie  gra])hic  method 
well  known  in  this  country  as  the  Cain-Thatcher  nietiiod 
furnishes  as  accurate  results  as  rigid  practice  would  wish 
for.  In  the  ca.se  of  an  arch  of  long  span  the  reviewer  com- 
puted the  stres.scs  by  this  method  and  also  by  the  analy- 
tical method  given  in  this  book  by  Profc.s.sor  Melan.  In 
view  of  the  imiKirtance  of  the  work,  and  also  to  obtain  a 
fair  c-om|)ariHon  of  the  accuracy  of  the  Cain-Thatcher 
method,  all   the  lines  were  plotted   by  computed  coiirdi- 
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nates.  The  results  were  so  close  to  each  other  that  the 
reviewer  feels  satisfied  of  the  practical  sufficiency  of  that 
method. 

It  is  true  that  the  effect  of  shearing  stresses  on  the 
elastic  work  of  deformation  is  negligible.  The  reviewer 
feels,  however,  that  in  as  complete  a  work  as  the  one  dis- 
cussed it  should  be  siiown  how  to  include  their  effect,  be  it 
merely  for  verifying  the  ac^curacy  of  this  assumption. 
Engineerili^  assumptions  with  time  are  taken  as  truisms 
and  their  verifications  sometimes  result  in  seriously  shak- 
ing their  authority.  The  short  chapter  on  "Approximate 
Methods  for  the  Hingeless  Arch"  is  excellent.  The  au- 
thor further  deduces  the  equations  for  two-  and  one-hinged 
arches  and  arches  continuous  over  several  spans.  The 
pages  devoted  to  assumi>tions  and  formulas  for  determin- 
ing the  best  curve  for  an  arch  and  its  thickness  are  good 
and  suggestful.  The  author  also  gives  two  fully  worked 
out  numerical  examples  of  bridges  computed,  one  by  the 
analytical  method  and  the  other  by  the  graphic.  They 
furnish  a  good  illustration  of  the  procedure  to  be  fol- 
lowed and  the  amount  of  work   required. 

The  book  will  prove  useful  to  the  designing  engineer, 
and  the  translator  has  rendered  good  service  to  the  profes- 
sion by  rendering  it  into  English. 

^: 
frosim  Cos'ff'osioKa 

Reprints  of  a  recent  i)aper  presented  by  F.  11.  Fay.  of 
Fay,  Sjwfrord  &  Thorndike,  Boston,  before  the  Engi- 
neers Society  of  Western  Pennsylvania  are  being  offered 
for  free  distribution  to  engineers  by  the  National  Lead 
Co.,  1 1 1  Broadway,  New  York  City.  The  paper  describes 
the  woeful  condition  of  certain  bridges  in  Boston  under 
the  lax  maintenance  of  a  politically  dominated  depart- 
ment and  outlines  the  use  of  mass  concrete  protective 
coverings.  The  discussion  of  the  paper  includes,  among 
other  contributions,  an  exposition  of  good  painting  prac- 
tice by  Prof.  A.  II.  Sabin,  of  New  York. 

AIANU.A.L  DEL  l.XGENIERO — Por  John  C.  Trautwine.  Revis- 
ado  por  John  C.  Trautwine,  Jr.  y  John  C.  Trautwine,  3d. 
Traducido  de  la  19a  edicion  (1913)  y  convertldo  al  SIb- 
teni.i  Metrico  por  A.  Smith,  Ingeniero  Civil.  I'rofesor  de 
la  I'niversidad  Central  de  Caracas,  Ex-Presidente  de  la 
F'acultad  de  Ciencias  Exactas.  Paris:  Casa  Editorial 
('■arnier  Hermanos.  [For  sale  in  the  United  States  by 
.\.  Smith,  Technical  Bureau,  45  Broadway.  New  York  City; 
the  Trautwine  Co.,  257  South  Fourth  St.,  Philadelphia, 
I'enn.]  Flexible  leather;  5x7  in.;  pp.  1273;  illustrated. 
American   price,  $5,  net. 

The  rapid  increase  of  engineering  work  in  Spanish- 
speaking  countries,  particularly  in  South  America,  and 
the  similar  increase  in  the  number  of  native  engineers 
engaged  in  that  work  make  it  quite  probable  that  this 
new  translation  of  the  standard  American  handbook  will 
have  a  large  sale.  The  preface  states  that  the  translation 
has  been  as  literal  as  the  two  languages  will  permit,  and 
the  formulas  and  tables  have  been  ])rinted  side  by  side 
ill  both  English  and  metric  systems.  In  typogra]>hy  and 
appearance  the  Spanish  Trautwine  closely  resembles  its 
English  prototyjie.  Its  wide  use  in  South  .\merican 
loiintries  should  tend  to  promote  a  cdoser  relationsliip 
between  Ihe  engineering  of  those  countries  and  that  of 
the  riiited  States,  for  at  present  Spanish-speaking  coun- 
tries have  to  look  largely  to  Kreiicb  and  German  books 
I'nr  tbcir  Iniiisliitions  and  te\t-i)ooks. 
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Stamnp  Mallinf^  amdl  Cyanldln|( 

I{K\  IKWKII  IIV    !•'.   \V.  'I'l!  M'llAdKN* 

-TV.Mr  MII.MNti  \NI>  CY  ANMMNii-  Hv  KiiinclH  An.ln-w 
•niiiitiNOii.  Ilrmi  iif  l)i'|>'ii'ltnriil  (if  .\1IiiIiil;  KuBltU'urlllK. 
Still.-  <'olU-K<>  i>f  WiiKhliiKli.ii.  I'lilliiiMii,  WiiMh  N.w  Voik 
mil  l.uiiilitii:  Mi-iiniu  Mill  llimk  Co..  ilio.  Clolli.  r,x!l  In.: 
I>|i.  Ml    f    2xU:   UN  llliiNtriillniiH.     f:i,  nut. 

I'riifi'ssor  Thoiiisoii  lias  imummiIimI  in  tliin  l>i»'k  iin  r\ 
ivllt-iit  rcvifw  of  nirrriit  iiu>tiilliir;:u'iit  )ii-iirti(-(>  in  iinial 
^'nniHlioii  anil  t  vanitlatioii.  Tlic  siilijcit  is  covimciI  in  a 
liijiical  way,  tlic  lafls  ti'iscly,  yd  fully.  i)r('stMil('il  ami 
the  illustiatiiiiis  aii>  cxci'ptioiially  well  si-li'di'd.  UiuKt- 
Ivin;;  principles  an'  liiscnssftl  in  a  inaslorly  way,  and 
nu'tlu'ils  in  use  arc  dcscrilicd  l>y  rclcrcncc  to  nictliods  in 
vopiic  at  our  most  uptodati-  |)lants. 

The  (low  sliccts  jiiviiii,'  at  a  ;:iamc  the  sotpionce  of  np 
crat'ons  arc  exceptionally  jjood  and  acceptable  because 
many  of  the  details  of  practice  are  shown  thereon  and 
in  nearly  all  in>tances  costs  of  operations  arc  also  jfivcn. 

The  talilc  (Tal)le  1  \)  jrivinjj  "characteristics  of  vari- 
ous slime-liltcrini,'  devices"  is  especially  ^'ood. 

A  very  full  hihliojiraphy  is  >jivcn  at  the  eml  of  each 
of  the  1")  chapters,  and  numerous  references  accompany 
the  text.  In  makeu])  the  book  is  very  pleasin;,',  and 
ty|Hi:,'rapbicaI  errors  appear  to  have  been  reduced  to  a 
minimum. 

.\s  a  text-book  for  classes  in  inetallurixy.  Thom.son's 
IxMik  should  prove  a  welcome  addititn  to  teachers  of  this 
.sulijcct.  and  its  adoption  for  this  purpose  may  be  confi- 
dently expected. 

A  "List  of  IJeferences  on  Munici]ial  Accountinfr,"  coni- 
])iled  under  the  direction  of  II.  TI.  B.  Meyer,  Cliief  Ribli- 
oprapher.  Library  of  Congress,  with  tlie  cooperation  of 
various  other  libraries,  occupies  l:{  ])a,i;es  of  Special  Li- 
braries for  March.   ( Indianapolis.  Ind. ;  xJoc.  per  number.) 


[So  far  as  possible  the  name  of  each  publisher  or  books  or 
pamphlets  listed   in    th   se   columns   is   (liven   in   each   entry.      If 
the  book  or  pamphlet   is   tor  sale,  and   the  price   is  known   by 
the  eilitor,  the  price  is  stated   in  each  entry.     Where  no  price 
Is  Klvcn  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.     Many,  'but  not  all,  of  the 
pamphlets,  however    can  be  secured   without  cost,  at  least  by 
inclosing;  postage.     Persons  who  are  in  doubt  as  to  the  means 
to  he   pursued    to   obtain    copies   of   the   publications   listed    in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or   in   case   of  books  or   papers   privately   printed,   then 
to  theauthor   or   other   person    indicated    in    the   notice.] 
AMERIC.VN    WOOD    I'RKSERVERS'    ASSOCIATIO.N'— Proceed- 
ings of  Annual   Mcetlne   held   at   Chicago,   111.,  Jan.    lil-21, 
1915.      Kaltimore.   Md.    (Mt.    Royal   Station):    F.   J.   Anpier, 
Secretary.      Paper;  6x3   in.;  pp    '>21. 
ANNTAL    REPORT   OF   THE    SECRETARY    OF   THE    MICHI- 
GAN   STATE    BOARD    OF    HEALTH    FOR    1913 — Lansinfc', 
Mich.      Cloth:    fix»    in.:    pp.    1S3;    illustrated. 
BRITISH  COLUMRIA   HYDROORAPHIC  SURVEY  FOR   1913— 
Ky  R.  G.  Swan.  Assoc.  M.  Can.  Soc.  C.   E.,  Chief  Enprineer. 
Water  Resources  Paper  No.  S.     Ottawa,  Ont.:  Water  Power 
Branch,    Department    of    the    Interior.       Paper:     7x10    in.; 
PP.   363;   illustrated. 
DIELECTRIC  PHENOMENA  IN  HIGH  VOLTAGE  ENGINEER- 
ING—By    F.    W.    Peek,    Jr.      New    York    and    London:    Mc- 
<;raw-Hlll    Book   Co.,   Inc.      Cloth;    6x9   in.;    pp.   xv   -(-   265; 
ISO   Illustrations.      $3,   net. 
DISPLAY     WINDOW     LIGHTING     AND     THE     CITY     HEAU- 
TIFl'L:    Facts  and   .New    Ideas   for   ProRressive   Mercliants 
—By    F.    Laurent    Godinez,    Consultinpr    Lifthtlnn    Special- 
ist;   Member,   .Jersey   Citv   Chamber   of   Commerce:   author 
of    "The    Lln:htine    liook."    ••\\'hat     Do    We    Know    About 
Ll^htlnK?",   "Llpht   on    Decoration."   etc.      New    York:   The 
W  m.   T.   Comstoek   Co.     Cloth;   Rx9   in  ;   pp.   222;   114   illus- 
trations.     $2.    net. 
DISTRICT    HEATING:    A    Brief    Exposition    of    the    Develop- 
ment  of  District   Heatlnu  and   Its  Position   Amone   Public 
I  tlllties — By    S      Mortran     Bushnell,    .M.     Am      Inst.     E      E 
Past     President,    National     District     HeatinR     Association. 

'Professor    of    Metallurpy    and    .\ssayinc,    Colorado    School 
of  Mines.  Golden.  Cola 


mill  Kr«tl  M,  Orr.  (•iimmiTclal  EtiKlneer,  llllnniM  .Maliite- 
lllllieo  Co.  New  Viirk;  lli-iitliiK  iiinl  VeiilllalltiK  MaKaxIne 
Co.     Cloth;  )lxU  III.;  pp.  Ix    f  'J'.iO;  \-z  llliiHinitloiiH.     $3,  ni-1. 

IIM'EIIIENCKH  IN  KKFUM  ENCY  —  lly  HeiiJ.  A.  Franklin. 
(WorkH  .MMliauenienI  Library.]  .New  York:  The  ICiikIiivit- 
liiu    Mimaxlne  Co.     Clolh;   fixS   In.;   pp.   xl    |     1)17.      $1. 

GENEItAL  REPORT  <)F  THE  DICI'AltTMI'lNT  OF  HANITAItY 
lONGLN'i:  1:1(1  Mi  ami  liiHperlnr  ••!  NuIhiiiicih  of  LueaN 
County,  Ohio    Feb.   I,   I'.IK.      Ily   William   II.  Gould    Kaiiltary 

ICnKliH-i-r  anil  Inxi lor  of  NulnanieH,  Toledo,  Ohio.    Paper; 

•fx'.i    In.;    pp     -'-1,    llliiNt  rated. 

HINTS  CONCERNING  THE  Olt<;  ANIZATION  OP  WORK- 
SEOPS  AND  FACTORIES— l!y  Robert  Grliimhaw.  Con- 
HiillliiK  I'JiiKlneer;  Lri'turer,  New  York  PnlverMlty  School 
of  Commerec,  AeeoiiniN  anil  Finance,  Prall  liiHtltiile,  etc; 
author  of  "CuteeblHiiiH  of  Loioinoll  ve  and  ,Slal  I'lnary 
Steam  EiikIuih,  llollirM  and  I'limpH";  "Shop  Kinks  ; 
"Workshop  Praetlce";  "Wirkstatt  lielrleb  urid  Ork'ani/.a- 
llon";  "SyMteni  und  Ornanlzallon  in  kaiirm.-tennlHchcn 
Hetrleben,  and  other  iiiattieal  woiks  In  l-^iiKllHh,  French 
and  Gorinaii.  New  York:  New  York  UnlverMlty  Hook 
Store,  ITnlverslty  HldK.,  32  Waverly  I'Ihco.  4x6  In.;  pp. 
KM.     r,Oe. 

Iir.MAN  NATITRE  AND  RAH, ROADS— By  Ivy  L.  Lee.  Phlln- 
ilelphla:    !•;.  S.   Nash  X-   Co.     Clolh;  .IxS   In.;   pp.   129.      Jl,  net. 

l,o,SS  OF  HEAD  DUE  TO  FRICTION  I,N  FIRE  MYDK.V.VTS — 
Report  Issued  by  the  Hureiiu  of  EiiKlnnerlnK,  Department 
of   Public  Works.  ChleaKO,   III.      Paper;   «x9  In.;   IlluHtr.iled. 

THE  .MODEL  T  FORI)  CAR:  Its  Construction,  Operation  and 
Repair — Hy  Victor  \V.  Pane,  author  of  "The  Moilern  Gas- 
oline .Vutomoliile,"  etc.  New  York:  Tlie  Norman  W.  Hen- 
ley Publishing  C.n.  Cloth;  .'■>x7  In.;  pp.  300;  100  illustra- 
tions   and    2    folding'    plates.       $1. 
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at  Dara©!ia 
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By  Ira  W.  Dyk* 

The  most  difficult  element  in  the  constniction  of  three 
600-f-t.  .<elf-supporting  steel  radio  towers  at  Darien,  C.  Z., 
was  probably  the  foundations.     This   was   due   to   their 


^-Ul  ,  ,  ,   ■■■"■'■ 


'30^  \ 


>o 


<m 


Fig.  1.     Desiux  of  Tower  Footings  at  Darien 

large  size  (20x16  ft.  in  plan  by  12  ft.  deep)  and  the  ex- 
tensive grillage  system  which  they  include.  The  grillage 
steel  or  the  "irons"  had  to  be  set  at  the  correct  inclination 
before  concreting  could  commence. 

The  footings  of  each  tower  are  at  the  points  of  an  equi- 
lateral triangle  150  ft.  on  a  side.  In  attempting  to  locate 
the  foundations  on  the  tops  of  the  hills,  however,  it  was 
found  that  the  line  of  reaction   (about  16  deg.  ofE  the 


tion  or  footing  has  a  solid  bank  of  undisturbed  material 
behind  it  (Fig.  4).  All  but  two  exert  their  pressures  into, 
rather  than  along,  the  slope  of  the  knolls  on  which  they 
are  located. 

Soil 

The  preliminary  locations  having  been  selected,  test  pits 
4  ft.  square  were  sunk  at  various  places  to  determine  the 
character  of  the  subsoil.  At  towers  1  and  2  the  soil  was 
found  to  be  a  hard  clayey  marl.  This  material  when 
undisturbed  and  confined  in  its  original  location  and  not 
subjected  to  the  action  of  water  seemed  capable  of  resist- 
ing very  high  pressures.  At  the  site  for  tower  3  a  similar 
stratum  was  discovered  underlaid  by  a  broken  bed  of 
rather  soft  limestone  or  tufa,  numerous  limestone  boulders 
occurring  even  near  the  surface  of  the  ground.  The  site 
of  No.  3  is  in  the  outskirts  of  an  area  which  at  one  time 
was  considered  as  a  possible  source  of  limestone  to  be  used 
in  a  projected  cement  mill  for  furnishing  cement  for  the 
locks,  spillways  and  other  Canal  work.  The  plant  was  not 
built;  but  in  the  investigations  of  its  feasibility  the  exist- 
ence of  this  bed  of  limestone  was  disclosed.  This  material 
provided  excellent  bearing,  no  piling  or  subfoundation 
supports  being  necessary. 

The  F'oiTNnATiONS 

The  type  of  foundation  adopted  was  developed  on  the 
Isthmus  after  a  studv  of  local  conditions  and  of  the  reac- 
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vprti(  hI  )  of  the  roundiilidiis  in  Hoinc  oLxes  wouhlliavc  l)f(Mi  (ions    from   tiio   tower.      Fig.    1    shows   tiio  design.     Tiic 

so  nearly  [mrallfl  to  the  iiafurai  slope  of  the  ground  that  excavation  work  was  done  entirely  by  band,  .soil  being  di.s- 

it  WHS  not  considered  safe  to  build  the  foundations  in  that  |,„s(.,|  of  in   the  immediate  neighborhood  of  the  foundrt- 

way.    They  were  aeenrdingly  IncatofI  so  that  each  fouuda-  (j,,,,,,.   i,y   pieans  of  wheelbarrows,  and   in  some  cases  by 

•Former  Supervlnor  of  KaiUo  Slallon«,  I'aimmu  (.'niial.  C.  Z  half-yard    lunrow-gnge  (luinji  cars. 
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ImiIIi  sliilfs  III  M-M'ial  III  till'  I'niiiiiliitiiiii  |iil>  iliinii;^ 
t'\t  aval  ion  tausi'il  lioiihlo.  As  it  was  ((iiiniiK'n'il  vitv 
inipiirtaiit  thai  im  siiifart'  water  slioiilil  riitcr  lii'twcrii 
thi<  walls  of  llic  |>i(  ami  the  eniicrele  ol  tlie  fiiiiiKlalinii. 
no  forms  were  Imilt  in  the  pits  exeept  as  leipiireil  In  pro- 
tliiee  the  dividing;  line  hi'tweeii  she'!  ami  core;  otherwise 
the  iMimrete  was  allowed  |o  liil  all  irre^iiilarities  left  l»y 
slides.  This  resulted  in  ^jreatly  imieasiii;;  the  amount  of 
conerete  placed,  Iml  was  iieeessarv.  lurimse  this  marl  dis 
intej:rates  rapidlv  mi  exposure  to  water. 

LaukI.s — The  maxiniiim  caleiilated  downward  llinisl  due 
to  the  comhined  dead  loatl.  wind  load  and  anteiimi  pull 
is  ToD.OOO  11).  per  le;,' :  the  maximum  upward  pull  is  ii><>.- 
OOii  Ih.  The.se  loads  are  a|>plied  al  an  aiij:le  of  1(!  de;,' 
6  min.  7  see.  from  the  vi-rtind  at  a  point  eonsiilerahly 
nUnv  the  «iMitor  »if  jrravity  in  the  foundation.  To  he  eer- 
lain  that  the  entire  fouiidation  woiilil  ad  as  a  unit  in 
rosisting  thrusts  and  pulls,  hoth  shell  and  i-ore  were  reiii- 


FiG.  I.     Tyi'hwl  Footixc  Site 

(Note    sloping    earth    at    ruar) 

loreod  with  old  rails.  Tlie  total  wei,i,di'.  of  these  rails  in 
the  shell  of  a  footing  is  ahout  1'2,000  jli.  The  <,M-iliafi;e  sy.s- 
tem  iiK-ludes  some  heavy  anchora<ro  hoams.  to  which  tlio 
lower  ends  of  the  anchor  holts  arc  coniiucted,  and  certain 
I-bonm  |)osts  which  extend  through  the  top  of  the  core 
masonry  for  the  ])urpose  of  supporting  part  t  f  the  insula- 
tors surrounding  the  hase  of  the  tower.  All  these  fixed 
irons  in  the  core  were  mounted  at  angles  with  the  hori- 
zontal corresponding  to  the  inclination  ol'  the  lower  sec- 
tion of  the  tower  leg.  and  their  total  weight  is  ahout 
11,000  Ih.  per  footing. 

Supp;)rting  in  correct  alignment  and  ;it  an  exact  grade 
this  heavy  mass  of  iron  while  the  concrete  was  heing 
IK)urcd  aroiuid  them  con.stituted  the  most  trying  and  dilli- 
I'ult  piece  of  work  in  the  huihling  of  the  entire  station. 
The  complicated  nature  of  the  fal.scMork  used  to  supjwrt 
and  align  the  anchor  holts  and  I-heams  is  shown  in  Fig.  3. 

Each  footing  was  adjusted  independent  of  the  other  two 
of  the  same  tower.  Reference  ]>oints  on  the  line  of  thrust 
and  on  lines  perjicnilicular  to  it  were  set  hcfore  excavation 
hcpin  and  were  fre<|uently  rechecked.  In  jilacing  the 
falsework  the  engineer  set  points  on  the  finished  shell 
masonry,  from  which  the  sui)i)orting  lieams  and  posts 
were  aligned  liy  the  form  carpenters.  The  irons  were 
then  lowered  into  the  pit  and  placed  a|)proxiinately  in 
their  proper  i)osition.  The  necessary  forms  were  huilt 
and  guy  wires  with  tnrnlnickles  and  im|iroviscd  jacks 
made  fiom  "|-iii.  I;olt>  wii'    .m  ixtra-iong  tliread  were 


plincd  III  iilliiw  flight  iiioM'iiietit  of  iiiiv  pari  of  the  iron 
Work  liy  taking  up  or  slacking  out.  i'lnoiigli  of  tin  se  turn 
liiickles  iiimI  jacks  wen-  placed  so  that  each  iinchor  holt 
could  he  nio\ed  iii  any  direction,  liotli  .it  its  lower  "nd  and 
at  a  point  just  helow  llie  |ilane  of  the  linislied  face  of  the 
masonry.  The  saiiic  was  ilmic  as  regards  Ilic  I'uiir  Iniill  up 
i-heam    posts. 

'I'he  liiial  aligninent  uas  done  hy  the  eiitrineer,  who 
used  tlin-e  transits,  one  on  the  line  of  thrust  and  another 
nil  a  line  perpendicular  to  this  through  the  top  of  each  pair 
of  aiiclior  holts.  ,\|  llie  same  lime  a  wye  le\"l  was  set,  up 
at  a  ciiiiveiiient  point,  so  thai  any  changes  in  tlu!  position 
of  the  anchor  holts  could  lie  adjiisleil  as  to  elevation  hefori' 
they  were  finally  giiyeil  into  place.  Dellection  of  the  fixed 
irons  was  seldom  more  than  '/)  in.  One-half  day's  work 
for  the  engineer,  two  transilineii  and  four  or  five  negro 
carpenters  and  helpers  was  rci|iiired  to  align  and  anchor 
the  n.xed  irons  ready  for  the  placing  of  concrete. 

Concrete — The  concrete  was  a  1:21/^:. 5  mixture  of 
I'ortland  cement,  sea  sand  and  crushed  trap  rock.  The 
latter  was  of  the  .same  ipiality  as  tliat  ii.sed  in  the  Pacific 
locks  of  the  Canal  and  came  from  .Viicon  Hill.  It  is  hard 
and  lilack.  ami  was  criishe.l  1  j  si/cs  |i;i.-~ing  a  l-iii.  ring, 
the  smaller  sizes  not  hcing  sdcciicd  nut. 

The  motor  truck  is  iieie  to  stay,  hut  prohahly  only  a 
si,:all  percentage  of  owners  have  made  careful  and  coni- 
]ilctc  study  of  its  prohleiiis.  .More  use  motor  vehicles 
I'lr  quick  than  for  eflicient  .service.  The  clliciency  of  a 
liii/k  (le])eiids  on  (1)  \he  truck's  ability,  i"^)  working 
I  Miiditions,  and  (•'!)  ()|)erating  administration.  Definite 
Mile-  may  govern  the  first  and  last  factors;  the  second 
demands  individual  study. 

In  investigating  ability  the  prospective  purchaser  should 
( (insider  whether  a  truck  has  been  produced  as  the  result 
of  long  experience  and  careful  design,  hy  an  organization 
seeking  quality  and  ajipreciating  the  need  of  service 
to  the  custonier.  To  study  administration,  the  owner 
.■-houid  have  an  atcurate  record  of  complete  operations, 
including  full  time  figures  on  each  truck  in  .service,  out 
of  .service,  running  loaded,  running  light,  loading  and 
unloading,  as  well  as  di.-tanci's  covered,  operating  con- 
ditions, ()]);niting  costs,  amortization,  interest,  insurance 
and  other  overhead  charges. 

Under  working  conditions  there  are  many  points  in- 
volved. The  average  truck  owner  does  not  giva  sufficient 
attention  to  tlie  driver.  A  truck  works  under  severe 
conditions,  varying  loads  and  rapid  changes  of  .speed,  .so 
that  it  is  entitled  to  proportionally  as  much  care  and 
a*:tention  as  a  locomotive.  It  can  he  ruined  in  a  dav  or 
with  careful  handling  will  last  for  years.  Plenty  of  lubri- 
cation, sutllcient  cooling  water  and  care  in  taking  up  the 
wear  on  the  various  jiarts  are  needed.  The  intellijreiice. 
energy  and  skill  of  the  driver,  therefore,  are  very  import- 
ant items.  The  manufacturer's  agent  should  give  the 
driver  full  instructions  and  see  that  they  are  obeyed. 
The  employer  should  allow  the  driver  time  to  give  his 
truck  the  attention  needed. 

\  tnick  to  he  efficient  must  he  kept  running  and  work- 
ing u])  to  cai)acity:  although  the  cost  per  mile  of  the 
truck  kept  runnin<r  is  greater,  the  co.'^t  per  ton-mile  is 
less.     To  develop  :iiaxinuim  capacity  careful   attention 
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is  necessary  to  the  shipping  facilities.  Accessibility  is 
of  prime  importance.  Position  of  building,  restriction 
of  room,  city  regulations  about  blocking  sidewalks,  etc., 
should  receive  careful  study.  Some  stores  use  nest  bod- 
ies, loading  up  crates  on  the  shipping  platform  and  trans- 
ferring to  the  truck.  Lumber  dealers  use  yard  (horse) 
trucks  and  slings  for  collecting  and  transferring  a  load 
to  the  truck.  Breweries  have  conveyors  to  take  out  empty 
kegs  and  deposit  full  ones  in  the  truck  body. 

There  are  uncontrollable  local  conditions  which  may 
make  the  difference  between  efficient  and  inefficient  opera- 
tion ;  but  attention  may  avoid  them.  A  heavy  truck 
sent  on  a  short  trip  may  he  useless  for  the  rest  of  the 
day  because  there  is  not  time  left  for  a  long  trip  and  it 
may  be  held  up  until  the  next  day.  AVhile  there  are  ex- 
ceptions, yet  as  a  rule  it  is  best  to  keep  the  heavy  trucks 
hauling  long  distances  and  let  light  vehicles  or  horses 
handle  the  business  close  at  hand. 

Too  few  operators  give  a  proper  amount  of  thought 
to  the   routing  of  their   trucks.     Bad   pavements,   traf- 
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Third-t"acking  the  elevated  railways  throughout  New 
York  City  has  developed  many  interesting  problems. 
How  to  build  new  structiire  and  track  under  an  existing 
side  platform,  with  only  3  ft.  7  in.  clearance,  when  it  was 
impossil)le  to  place  any  falsework  on  the  street  below  to 
block  the  platform  off  the  main  structure,  was  one  of 
these  problems.  At  the  14!)th  Street  Station  on  Third 
Ave.  the  local  tracks  had  to  be  relocated  10  ft.  farther  out 
on  each  side,  to  provide  room  for  the  new  center  express 
track.  To  make  way  for  the  locals,  the  existing  side 
platform  was  moved  inward  9  ft.  so  that  it  became  part 
of  an  existing  center  platform,  which  was  later  entirely 
removed,  to  meet  the  new  express  conditions. 

"Where  possible  during  this  work  the  platforms  were 
supported  on  falsework  built  up  from  the  street,  but  in 
the  case  of  eight  bents  the  proximity  of  surface  tracks 
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Fig.  1.     Before  and  After  Lav  int.  New  Local  Tracks  at  149th  St.  Station,  New  York  City 


fie  congestions,  short  corners,  necessity  for  backing, 
grades,  etc.,  cannot  be  controlled,  but  they  can  be  avoided. 
Some  transportation  managers  have  a  map  before  them  at 
all  times  and  spend  certain  hours  investigating  street 
conditions,  .so  they  can  direct  drivers  as  to  which  thor- 
oughfares to  avoid  and  which  to  u.se. 

The  average  operator  overlooks  backing,  which  takes 
time  and  is  often  hard  on  a  truck.  Side-opening  bodies 
and  thoughtful  drivers  will  help.  (irades  should  be 
avoided,  but  where  impossible  choose  a  cobble  street  for 
the  a.scent  and  a  smooth  pavement  for  the  descent.  Driv- 
ers should  dro})  back  to  a  lower  gear  for  the  hills  as  being 
easier  on  the  motor,  tires  and  entire  car. 

Snow  and  mud  present  conditions  oftentimes  fatal  to 
truck  operation.  It  is  a  case  of  getting  sufficient  adhe- 
sion. Keeping  a  truck  heavily  loaded  will  overcome  the 
snow  problem,  but  no  remedy  has  been  discovered  for 
fhe  effect  of  bad  mud  holes. 

A  fair  schedule  should  be  fixed  and  the  driver  kept 
to  it.  The  receiver  as  well  as  the  shipper  should  study 
trucking  con<litionB. 

The  trucking  problem  is  not  an  itif  ricafe  one.  It  merely 
H'(|uires  common  scn.se.  but  it  is  becoming  more  and  more 
important.-  M.  T.  Rookrh,  of  the  I'lickard  Motor  Car 
(!o..  New  York  City,  in  the  "Technology  Monthly  and 
ilurvard   Kngineering  .lournal,"  May.   191."). 


under  one  of  the  platforms  made  it  impossible  to  use  the 
street  for  this  purpose.  To  meet  this  condition  the 
contractor  (Snare  &  Triest  Co.)  worked  out  the  scheme 
illustrated  herewith. 

First,  two  24-in.  T-beams  were  hung  transversely  by 
steel-rod  hangers  from  the  existing  track  stringers,  about 
4  ft.  to  either  side  of  a  cross-girder.  These  beams  canti- 
levered  out  beyond  the  existing  tracks,  and  on  this  pro- 
jecting portion  a  wood  bent  was  placed  to  support  the 
platform  girders.  The  temporary  I-beams  and  timber 
falsework  in  position  are  shown  in  Operation  A  (Fig.  2). 

The  platform  to  he  moved  is  2()2  ft.  long  by  8  ft.  9  in. 
wide  and  is  carried  on  seven  pairs  of  lattice  girders  of 
fO-ft.  span  each.  These  girders  were  s\ipported  on 
brackets  projecting  from  the  main  cross-girders  of  the 
elevated  structure.  .As  soon  as  the  falsework  described 
had  taken  fhe  load  off  these  brackets,  the  latter  were 
removed.  New  extensions  to  the  cro.ss-girders  were  then 
placed,  and  longitudinal  stringers  for  the  new  track  were 
framed  between  them. 

Before  new  track  could  be  laid,  it  was  necessary  to  re- 
move platform  supports,  leaving  only  the  joists  and  floor 
in  place.  The  sujiports  consisted  of  six  spans  about  40 
ft.  long,  each  conipose<l  of  a  pair  of  latticed  girders,  with 
platform  beams  aiul  canopies.  The  platform  deck  was 
tem|>()rarily  supported  on  wooden  bents  resting  on  cross- 


.hill. 
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tiiiilxTs  |iliii'ctl  oil  till'  liiittiiin  t1iiii);i's  of  the  ii«'\v  tnnk 
striiifjiTslniil  SI)  spait'tl  as  nut  to  intiTfcii'  witli  I'xi.slinf^ 
platftinii  stffl  ami  |>ro|H'r  s|)ai'iiig  of  Irark  tirs.  as  illiis- 
tratoil  ill  Operation  H. 

AftiT  till'  platfoiin  slfcl  liail  lurn  n-iiiovt'il  and  tin*  tnnk 
IhkI.  wouil  fraiui's  w^vv  plaiuil  alioiit  six  fwt  apart  to  sup- 


operation 


MK.rilODS  OF   SuPPORTINCi    SuiK   Pl.ATFOliM    l)L'i;lN(i   LwiNC 

OK  New  Track  Dikkc  ri.v  Bknkatii 


port  the  platt'urin  deik.  These  frames  rested  on  top  of  rail 
aud  were  designed  to  slide  across  tracks  on  slide-sills 
(Detail  D)  placed  between  rails,  as  illustrated  by  Opera- 
tion C. 

In  order  to  move  the  platform  to  the  new  position, 
hand-crabs  were  placed  near  cross-girder  points  and  lines 
from  the  sliding  frames  were  run  to  tackle  blocks  attached 
to  center  platform  girders;  then  the  entire  platform  was 
moved  west  9  ft.  in  one  operation.  The  new  local  track 
was  then  put  in  operation.  This  platform  was  later  re- 
moved in  small  seitioiis  and  replaced  by  an  entirely  new 
island  platform. 

Jacfeiirag  Q'ut  Slheettpales  watlhx  a 
Frlctacjira  Clasuiip 

The  west  shaft  for  the  Newark  Bay  deep  tunnel  of  the 
Passaic  Valley  .sewer  was  .sunk  inside  a  .■Ux27-ft.  sheeted 
indosure.  Heavy-weight  steel  sheeting  was  used  for  the 
inclosure.  Going  about  40  ft.  to  rock,  it  was  driven  in 
two  .'J2-ft.  lengths  spliced  together  by  a  butt  splice  with 
cover  plates.  After  the  eoncrete  .shaft  had  been  built  in- 
side the  shaft  it  became  necessary  to  pull  the  sheeting  and 
redrive  it  to  form  a  larger  well  for  building  a  flushing 
chamber  alongside  the  shaft. 

Hydraulic  jacks  are  being  used  to  pull  the  sheeting. 
On  either  side  of  the  .sheetpile  wall,  blocking  is  placed 
close  against  the  pile  to  be  pulled  and  a  50-ton  jack  is 
set  on  either  side.  A  block  or  strut  resting  on  top  of  the 
jack  extends  up  to  near  the  top  of  the  pile  and  there  bears 
against  clamping  blocks  fastened  to  the  head  of  the  pile. 
This  clamp  arrangement  is  a  novel  device;  it  enables  a 
very  |>owerful  lifting  pull  to  be  applied  to  the  pile. 


TIk'Ii'  iH  a  "Jl/o-iii.  hole  Ibrougli  the  web  of  the  pilr 
near  the  top.  The  lift  that  (imld  be  applied  to  this  hole 
by  a  |iin  put  tlinnigb  it  would  probably  not  exceed  W 
tons  withdul  tearing  out  tin-  hole,  wheieiiH  a  force  several 
times  as  great  is  riMjiiircd  to  pull  tint  pile.  A  pair  of 
clanip  blocks  wa.s  therefore  di-vised,  with  provision  for 
gripping  the  web  of  the  pile  between 
the  roiiglieiied  fines  of  a  pair  of  wedges. 
The  arrangement  is  shown  in  the 
ski'Icli  hiTrwitli.  The  blocks  are  placed 
mid  i'liiiii|irii  tight  by  the  bolt  tlinjiigli 
the  pinhulc;  llieii  the  two  wedges,  the 
rear  faces  of  which  are  scored,  are 
driven  into  wedge  recesses  in  the  top  of 
the  blocks. 

This  gripping  clamp  proved  amply 
powerful  I.,  tiikr  I  he  inu-lon  lift  of  tin- 
two  Jill  ks,  ;is  i.-  known  from  the  fact 
that  one  ui-  two  piles  could  not  be 
budged  by  the  jacks  at  full  lift,  al- 
though the  grips  did  not  slip,  an  show.i 
by  the  scoring  left  by  the  backs  of  the 
wedges  when  the  clamp  was  removed. 
Willi  this  jacking  rig  for  piilling  the 
piles  ii  cri'W  of  five  men  and  foreman 
l(](jk  ;is  iinicji  as  eight  hours  (in  a  mod- 
erately hard  case)  to  jmll  one  pile, 
'i'his  would  give  a  labor  cost  alone  ex- 
ceeding $12,  to  which  must  be  added 
tile  cost  chargeable  to  the  jacks  and 
hlocks,  overhead  charges,  and  a  charge 
for  occasional  dei'rick  service. 
I!.  11.  Keays  is  iMigineer  in  charge  of  the  wiiole  tun 
nel   for  the  contractor   (New   York  &  New  Jersey  Coii- 
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Guii'pino-Clami'  for  Puli.ixg  Steel  Sheeting 


(New   York  &   New  Jersey  Construction   Co.,  Newark   shaft   of 
Newark  Bay  tunnel,  Passaic  Valley  sewer) 

structioii  Co..  of  Newark)  and  R.  E.  Parker  is  superin- 
tendent of  the  west  shaft,  with  F.  R.  McDonnell  as  Engi- 
neer. 

A  Steel  Flat-Cnr  for  AVhaleH  has  been  built  for  the  .South 
African  Rys.  by  the  Leeds  Forge  Co.,  of  Leeds,  England.  As 
described  in  London  "Engineering"  of  May  7,  the  car  has 
a  capacity  of  160,000  lb.,  and  the  weight  of  the  car  itself  is 
74,700  lb.  The  most  remarkable  thing  about  the  car  is  that 
although  it  is  designed  to  run  on  a  narrow-gage  road  of 
3  ft.  6-in.  gage,  the  width  of  the  car  body  is  12  ft.  6^  in. 
The  whales  are  brought  to  port  near  Durban,  South  Africa, 
and  are  loaded  on  these  special  cars  for  haulage  to  a  factory 
a  few  miles  away,  where  they  are  cut  up  for  rendering.  It 
is  evident  that  cars  of  such  extraordinary  width  could  not  run 
in  general  trafflc  on  account  of  clearance  limits,  even  on 
American  standard-gage  lines.  Their  use  on  a  narrow-gage 
road  shows  the  possibilities  in  increasing  the  width  of  rolling 
stock  where  clearance  restrictions  do  not  apply. 
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A  coiitsiderahle  improveiuent  on  existing  hydraulic- 
tables  is  represeutetl  by  two  tables  which  George  Henry 
Ellis,  Fort  Shaw,  Mont.,  has  tomputed.  They  apply  to 
i-iivular  and  horseshoe  conduit  sections,  and  give  the  hy- 
draulic properties  for  various  depths  of  flow,  independent 
of  any  particular  ftoir  furmida  or  coefficient.  For  each 
liundredth  of  full  depth  the  tables  give  the  area,  the  wetted 


perimeter  and  the  hydraulic  radius.     Any  flow  formula 
may  l)e  used. 

Swan  &  Horton's  ''llydraulic  Diagrams''  contains  dia- 
grams sriviiig  area,  discharge  and  velocity  for  different 
deptlis  of  flow  in  i-ircular  i-onduit^  and  in  various  forms 
of  horseshoe  and  basket-handle  conduit.  The  discharge 
and  velocity  \alues  are  of  course  limited  to  a  particular 
formula  for  flow.  Tables  of  areas  of  circular  segments 
and  the  like  are  found  in  a  number  of  books.  The  pres- 
ent  tables  give  not  only  areas,  but  also  the   hydraulic 


.\REA,  WETTKU  I'EUI.METER,  AXU  HVURAIMC  KADIIS  OF  CIRCILAR  AND   HORCFSHOE  CONDUITS 
Computed  to  four  decimals,  for  each  1  %  of  depth. 
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\aliiis.     A  riirtlicr  luhaiita^'i'ous  fi-atuiv  is  tlic  I'liiir  |ilaifs 
of  di'ciiiialH. 

Diiif^raiiis  nif  atttu-hed  to  show  tlio  gonorul  oourHf  of  va- 
riation of  tlir  valui's  witli  tliniigc  of  (U'j)tli.  Tlu'si-  iiuiy 
bo  UMi'il  ilirert  for  ivaiiiii^'  tti  two  iK'iimnl  places. 

New  Tile  air&d  Cor&crete  Floor 

A  iii'W  tlat  ri'iliii^,  iiMiiforiril-i'Diuri'tf  tlnor  in  winch 
11  lHri;t'  anil  novel  shaju'd  hollow  tile  acts  as  a  void  liller 
is  bt'inu  )>iit  on  the  market  iiy  the  Richard  \'\  Hairv 
Co.,  5M  Oliver  St.,  Bo.ston,  Mass.  The  accompanying' 
drawinjrs  show  an  isometric  view  of  one  of  the  tile  and 
a  section  through  the  completed  tltxn'  l)efore  the  lloor 
c-overing  has  boon  placed.     The  ad\anta^'es  claimed   for 


l"Hi.    I.        IsoMEritll'  OK  TlLK 

the  system  are  the  ease  in  erection,  due  to  the  possibility 
of  supportinjr  the  tile  on  plates  under  each  beam,  and  the 
strength  gained  by  the  shape  of  the  T-beam  formed  be- 
tween the  tile. 

These  T-beams  are  reinforced   with   tensile  and  shear 
steel    in    accordance    with    accepted    design.     The    Hoor 


niiitcly  2,000,000  i-u.yil.  of  ciirtli.  W<-  liiivit  hitil  an  exc<-|itlunul 
t)|>l>urtuiilty  to  urKitrilXK  uim  of  the  riiuHt  ■•lllch^iit  uruWM  that 
I  liavn  dVi-r  HiiKii  on  IIiIh  cliiitH  of  work  I'lii'lr  Miiri!li  ruuoril, 
I  ImIIi'Vi-,  In  II  "worUI  Ixiilxi  "  Tor  IIiIh  hI/.i-  of  iiiikIMihv  I 
WDiilil  llki-  to  Mi!i<  tlii'lr  iiiiiiiirH  III  (irliil,  iiH  tlit-y  uru  L-iTtulnly 
u  crt'illt   to   till*  HorvU-v. 

KKCORU  UN  IJCIJ.VU.  IOIJOCTHIC  UHAtil.lNIO  KXCAVATOHH,  BOIHI': 
l'IU)Ji;C-r,  .MAKCH,    1H16 

Nci    I  l)ri->i|ii',  Hcili.inuii  HIoiikIi  Drniii 

AviTiiKi'  Nuiiilx^r  (jl 

Aiiiiiuiil  K<i'iiviit<.<l       Ciibii'    Yiiril*    Ex- 

l.ini'iir  Ciiliir  fiiviiU'd 

OlMTritMi  Kii'l  Viir.lH       I'.'i  fl<Mii     Pifr  Hhih 

Wirtli  1.1 10  27.tlZI  I.W.l  U87.0 

Hiiil.'V,  K  l.tlWt  .to.liiy  1.W.7  908.0 

l.illxirn,  A    J  l..'>2ll  :iO,on.'>  l&2.;<  1,002.0 

Tntiil  mill  nvcniKi-  . .  Il,:il0  N8,0;i:i  15&..'i  090.0 

IliRlii'Kl  run  ill  oiiii  nhift    WirLli,  1 130  I'U.yd. 

Nu.  2  Drpdiii-,  IJixii*  Uruiii  uikI  Dniiii  rrmii  I'iiimt  Kinliankiiiviit 

HiiU-H,  S.  H 3.10S  10,007  IJIIfi  S.'ll  5 

Sloiii",  ()  4,070  24.78((  127  7  0ft3 .') 

OBiynii,  K       .3.088  22,781  124  0  813  6 

TotuI  uikI  uviTUKi- 1 1,172          67,504  1.30.8  8(6.0 

Ilit!li<'.'<l  run  ill  unu  Hhifl:  Stone,  1,287  i:u.yil. 

No.  3  DrwlKc,   l.aht  and  CiriHith    Drain 

Miirlin,  W.  II 3.30(i          27,li;«l  180(5  \,\r,\l) 

Jennriili 3,363          28,8.30  180.3  1.202.0 

Gibson,  C.  A 3,318          28,277  171.1  1,178.0 

Total  and  average ....  0.087  84,743  180.3         1,176  0 

HiKlvut  run  in  one  Hliift:  Miirlin,  1701  ru.yd. 


NOTES 


l'ro[iortlouiiiK  (ONtM  of  HlKhtvny  BridKeM  Between  Street 
KuilnayM  anil  Cltlett- — The  traiisforiiiatioii  of  street  cars  with- 
in the  last  25  yr.  from  light-weight  horse  cars  weighing  no 
more  than  h«>avy  trucks  and  drays  to  large  power  vehicles 
frequently  weighing  40  or  50  tons,  and  even  75  tons,  has 
necessitated     the    strengthening    of    many    existing    highway 


J' ■■'  J- a;* -a' 


"J^^i^ 


Fig.  2.     Section  TiiitoroH  the  B.\i!i;v  Flook 


shown  in  the  drawing  is  designed  to  support  a  128  lb. 
per  sq.ft.  live-load  over  a  16-ft.  span,  assuming  no  con- 
tinuity over  the  columns. 

The  tile  are  36  in.  long,  12  in.  wide  and  8  in.  deep. 
They  are  being  made  at  Toronto,  Ohio,  of  fireclay. 

EartH  »  Mo'^yiiag    wiltlhi    Electric 
Dra^lis:3\e    Esscs^^ators 

An  exceptionally  high  efficiency  record  of  114-cu.yd. 
electric  dragline  excavators  is  reported  by  F.  T.  Crowe, 
construction  engineer  of  the  U.  S.  Reclamation  Service, 
in  the  June  issue  of  the  Reclamation  Record.  The  ex- 
cavators are  of  the  same  type  as  those  employed  on 
several  of  the  reclamation  projects  (see  Exoixeerin'o 
News,  Oct.  29,  1914,  for  de.st  ription).  and  this  record 
was  made  on  drainage  work  on  the  Boise  (Idaho)  proj- 
ect in  the  mouth  of  March. 

Mr.  Crowe  reports: 

We  are  Just  completing  the  construction  of  approximately 
50   ml.   of   open    drains.    Involving    the    excavation    of   approxi- 


bridges  otherwise  adequate,  and  has  made  it  necessary  to 
build  new  bridges  of  sufficient  strength  to  carry  these  loads. 
Just  how  this  additional  expense  should  be  apportioned  be- 
tween street  railways  and  cities  is  a  perplexing  problem  and 
forms  the  subject  of  a  paper  by  Charles  M.  Spofford,  Boston, 
Mass.,  which  he  presented  on  May  10  before  the  Western 
Society  of  Engineers  at  Chicago.  The  author's  experience  on 
this  class  of  valuation  work  was  gained  entirely  in  Massa- 
chusetts, so  that  some  of  his  conclusions,  which  follow,  may 
not  apply  to  other  states: 

(a)  Additional  width  to  provide  for  street  cars  is  ordi- 
narily necessary  only  in  the  case  of  bridges  with  narrow 
roadways,    providing    for    no    more    than    two    lines    of    traffic. 

(b)  The  extra  e.\i)ense  involved  in  strengthening  heavy 
city  bridges  of  permanent  type  to  provide  for  50-ton  troiiey 
cars  would  not  ordinarily  be  greater  than  107o  of  the  total 
cost,  and  may  be  as  low  as  G';.  This  percentage  will  be 
greater  for  light  country  highway  bridges  without  paved 
floors,  but  if  such  bridges  are  designed  for  heavy  motor-truck 
traffic,  as  they  should  be,  the  additional  expense  will  not  be 
excessive. 

fc)  To  apportion  the  cost  equitably,  and  with  credit  to 
the  engineering  profession,  the  engineers  on  the  two  sides 
should  try  to  agree  upon  the  additional  cost  of  provisions  for 
street  cars  before  the  case  is  presented  to  an  apportionment 
commission.  This  can  ordinarily  be  done  if  both  sides  are 
reasonable. 

(d)  It  is  doubtful  if  the  railway  company  should  ordi- 
narily be  charged  for  additional  convenience  due  to  the  recon- 
structed bridge.  This,  however,  is  a  m.itter  the  settlement 
of   which    hardly   comes    within    the   province   of   the    engineer. 

Rnpld  Concrete  MixinK  in  the  construction  of  Dry  Dock 
.No     1    at    Balboa,    C.    Z.,    is    reported    in    a    recent    issue    of    the 
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"Canal  Recorci."  Duriner  an  8-hr.  period,  in  which  a  foreman 
(one-half  time),  a  subforeman  and  29  men  were  engaged, 
321.94  cu.yd.  (494  batches)  of  concrtte  was  mixed  in  a  nominal 
half-yard  batch  mixer.  During  the  S-hr.  period  30  min.  were 
lost  while  the  chutes  for  the  mixed  concrete  were  being 
washed  and  75  min.  were  lost  in  waiting  for  forms.  The 
actual  working  time  was,  accordingly,  6  hr.  and  15  min. 
The  half-yard  mi.Ker,  therefore,  made  a  record  of  mixing 
321.94  cu.yd.  of  concrete  in  6  hr.  and  15  min.  at  a  labor  cost 
of  $34.87,  or  $0.10S  per  cu.yd.  This  means  that  a  batch  of 
concrete  was  turned  out  every  46  sec.  The  yardage  of  gravel 
used  is  about  the  same  as  the  yardage  of  concrete  mixed. 
The  18  men  trundling  the  wheelbarrows  handled  in  the  6  hr. 
and  15  min.  about  321  cu.yd.  of  gravel,  an  average  of  IT.S  yd. 
per  man.  This  is  equivalent  to  2.S5  cu.yd.,  or  about  76.9  cu.ft. 
per   hr.     As   the   gravel  as  handled  at   the  dry  dock  weighs 


new  main  connection  to  the  Metropolitan  Water  District,  west 
of  lioston,  Mass.  The  main  crosses  the  tracks  at  an  angle 
of  about  30  deg.  This  is  the  main  line  of  the  B.  &  A.  R.R. 
and  the  New  York,  New  Haven  &  Hartford  R.R.,  west  anj 
north  respectively,  and  fast  trains  pass  every  few  minutes. 
The  work  was  done  under  the  supervision  of  the  B.  &  A.  R.R. 
engineering  and  crack  (lep.irtments,  and  a  watchman  was  kept 
on  the  job  day  and  night.  The  excavation  was  started  from 
the  near  side  (Figs.  1  and  2),  and  sheeting  placed  as  fast 
as  the  trench  progressed.  Excavation  under  the  tracks  was 
started  by  digging  pits  just  back  of  where  the  sheeting  was 
to  be  placed  and  laying  down  on  either  side  two  12xl2-in.  tim- 
bers, 12  in.  below  the  bottoms  of  the  ties,  which  were  tem- 
por.Trily  blocked  ui).  On  these  12.\12's  were  placed  three  12- 
in.  I-beams  under  and  parallel  to  each  rail.  Excavation  work 
then  proceeded  under  the  tracks.     The  sheeting  was  of  2-in. 


Fiti.-^.  1  .\NU  2.     Pl.vcing  -v  (!0-I.\.  1;ivi.ii:i)  Steel  AVatek  M.\ix  uxdek  Fouk-Tkack  Kailway 


about  115  lb.  to  the  cu.ft.  each  man  was  handling  about  sx4u 
lb.,  or  4.44  tons,  per  hour  of  working  time,  which  is  an  aver- 
age of  over  147  lb.  per  min. 

The  StatUH  of  City  Survey  MoiiumentH — A  correspondent 
has  raised  the  query  as  to  the  legal  strength  of  city  highway 
monuments,  or  bounds,  in  establishing  property  lines.  The 
excellent  practice  of  many  cities  in  clearly  defining  the  high- 
way limits  by  stone  or  concrete  monuments  is  a  great  help 
to  property  owners  in  locating  and  describing  their  lots;  but 
the  question  naturally  arises,  wliat  is  the  status  of  these 
bounds  whero  their  use  conflicts  with  older  and  longer  recog- 
nized corners?  Doubtless  many  of  our  readers  who  practice 
city  surveying  are  familiar  with  such  controversies,  and  we 
i.vould  be  glad  to  hear  from  them 

HlKhnay-IirldKe  Detailn — Some  little  points  whose  observ- 
ance adds  to  the  life  of  the  iron  railings  of  concrete  bridges 
are  shown  in  the  accompanying  illustrations.  Fig.  1  shows 
the  ordinary  type  of  cast-iron  i)Ost-and-pipe  railing.  By 
filling  the  post  and  pipe  with  concrete  or  mortar,  the  rapid 
disintegration  due  to  interior  rusting  Is  avoided.  Fig.  2 
shows   an    intermeUlute    post    with    an    ordinary    post    cap    for 
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BkiimiI';  IiMI.  I  >ki  \ii..><.  I'kn.nsvlv  am  \  Sivii:  IIumiwav 
I>h:i".\I!Imk.ni' 

holding  the  pipe  rail,  My  plnclng  a  Mpeciai  cast -iron  .saddle 
between  this  and  the  Iron  pipe  rail,  the  painting  and  preMerva- 
tlon  of  the  rail  are  greatly  allied.  Fig.  3  Hhow.4  a  brasH 
sleeve  to  (It  around  the  baiin  of  the  poat  at  the  place  It  joliiH 
the  concrete.  TIiIm  prevents  runting  at  u  point  where  experi- 
ence han  proved  many  rnillng  poHtH  fall.  The  laHt -mentioned 
device  Is  the  8UKK«i"tlon  of  (*.  H.  Albree;  the  othern,  of  VVIIIIm 
VVhlted,  of  the  I'ennsylVMhlu  State   Highway    Depurtini'nt 

I'uttlnic    a    (M*-ln.    Wntrr    Main    undrr    four   TrarkM    of    the 
liuNtoii   \    Albany   H  It.    wa.H  ji   pait   of  IIk'   work   i-f  InnliilllnK  » 


planks  on  end,  and  three  6x6-in.  timbers  were  used  for  long- 
itudinal waling.  The  60-in.  riveted-steel  pipe  was  unloaded 
at  the  near  end  (Figs.  1  and  2)  and  drawn  through  the 
trench  in  10-  or  12-ft.  sections  by  a  windlass  on  the  far  side; 
it  was  lined  in  by  the  use  of  two  handjacks  and  braces  placed 
against  the  upper  and  lower  edges  of  the  pipe,  blocked  up, 
and  riveted  In  place  by  hand  hammers. 

An  I  nuMual  Filling  Metliod — Back-filling  at  the  west  river 
pier  of  the  Detroit-Superior  viaduct  in  Cleveland,  Ohio,  is 
being  done  by  the  wagon-dumping  method  illustrated  in  th^' 
accoiTipaii\  inu  view       The   horses  are  uniiitched  and   tlie  loaded 


I'n  1,11  mum;   W AiioNN  i;\    lM.i;i;u  k 


wanon  is  lllled  luidly,  svvunn  out  over  the  1111  by  the  derrick, 
and  dumped.  The  empty  wagon  Is  returned  to  land,  the 
hurHeH  are  rehltched  and  tho  wagon  returns  for  another  load. 


Il>'<lraullc  Omont  has  been  made  for  centuries  In  India 
and  llurma  liy  nilxlni;  pure  slaked  lime  and  "soorkhee,"  U 
finely  powdered  red  brick.  A  mixture  of  one-sixth  uinlerburnt 
"Hoorkhee,"  <Mie-.Mlxth  Well-burnt  "soorkhee,"  one-third  slaked 
llmu  uiid  une-third  sand  niakeH  ti  denne,  waterproof  niortur. 
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An  Object  L^essom  in  Cnffineers" 
Rei^istrattioink  L^aws 

We  ospociiillv  loiiiiiuMitl  to  lliusc  of  inir  n-mltTs  wlio  may 
linvo  lurn  disposi-d  to  favor  lt>;;isliiti<)ii  in  tlic  several  states 
for  the  examination  ami  rejrislratinn  of  professional  en^'i- 
neers  the  paper  pnhiisheil  elsewhere  in  tliis  issue  doscrih- 
injj  the  situation  in  Canatla.  where  the  land  surveyors  of 
one  province  are  fori)idden  iiy  law  to  do  work  aeross  the 
boundary  in  a  nei<j:hhorinij  province  without  uiideriioing 
an  examination  and  ohtaininj;  a  license. 

Xo  douht  the  answer  will  he  made  that  under  projjer 
state  registration  laws  an  engineer  who  had  heen  regularly 
examined  and  licensed  in  one  state  would  by  a  recijirocity 
arrangement  he  given  the  right  to  practice  in  other  states 
by  filing  a  certified  copy  of  his  registration  certificate  or 
by  some  similar  formality.  Anyone  who  has  paid  any 
attention  to  the  vagaries  of  legislation,  however,  must 
realize  that  such  reciprocity  arrangements,  admirable  as 
they  may  seem  to  be,  arc  very  likely  to  fail  of  adoption. 
In  any  state  that  ])asses  a  law  compelling  the  registration 
and  licensing  of  engineers  there  is  very  likely  to  arise  a 
strong  movement  to  shut  out  the  competition  of  engineers 
resident  in  other  states.  .\n  illustration  of  this  is  a  bill 
for  the  registration  and  licensing  of  engineers  which  was 
introduced  in  a  We.stern  state  legislature  last  year  and 
which  contained  the  provision  that  an  engineer  from  an- 
other .state,  in  order  to  obtain  registration  and  license, 
must  jiay  a  fee  of  $5(XX 

One  calls  to  mind  the  ancient  Arab  proverb,  "The  time 
to  keep  the  camel  out  of  the  tent  is  when  he  first  sticks 
his  nose  underneath  the  tent's  flap." 

m 

A  Bridge  of  Fact  and  Osiie  of 

Faction 

If  engineers  are  apt  to  be  contemptuous  of  that 
romance  that  writers  of  fiction  are  continually  finding 
in  engineering  work,  it  is  due  not  so  much  to  the  fact 
that  the  daily  labor  of  design  and  the  sordid  details  of  con- 
struction rub  off  some  of  the  glamour  of  high  adventure 
as  to  the  appalling  ignorance  tliat  such  writers  display 
of  engineering  facts  and  methods.  Disrespect  for  the  dry 
meat  of  what  is  said  is  .so  great  as  to  cancel  all  respect 
for  the  way  it  is  said  or  the  sugar-coated  details  that 
surround  it.  There  is  no  need  to  remind  engineers  that 
Rudyard  Kipling  is  a  shining  exception  to  this  general 
charge;  he  can  indeed  convince  the  most  practical  of 
engineers  of  the  reality  of  the  romance  of  the  profession 
quite  as  much  by  the  magic  of  his  words  as  by  the  ac- 
curacy of  his  observation. 

If  emphasis  were  needed  of  this  power  of  expression 
an  adnurable  opportunity  is  afforded  by  a  comparison  of 
tlie  clear-cut,  technical^  description  of  the  Ilardinge 
Bridge  across  the  Ganges  printed  on  another  page  of  this 
issue  and  Kijding's  de.sription  of  the  Kashi  Bridge, 
also  across  the  Ganges,  in  that  greatest  of  engineering 
romances,  "The  Bridge  Builders."     In  making  this  com- 


pnrisiin  we  do  no  injustice  to  the  aiitlior  of  our  article. 
We  only  call  attention  to  the  variaiic<;  bi'twccn  plain 
facts  as  they  must  he  exi)ressed  in  technical  literature 
and  fictiftn,  where  the  fiction  is  in  tlu!  hands  of  a  master 
artist. 

The  problem  of  cro.ssing  the  (iangc.'s  is  the  same  today 
as  it  was  20  years  ago,  and,  making  allowances  for  develoj)- 
ments  in  bridge  design,  the;  Kashi  Bridge  is  the;  Ilardinge 
Bridge — the  same  multiplied  spans,  the  same  deep  piers 
in  the  shifting  sand,  the  same  sudden  and  fierce  fioods, 
the  same  Bell's  bunds,  and,  above  all,  the  same  horde  of 
luitive  laborers,  a  nia.ss  of  individual  inellicients  con- 
tributing to  an  efficient  crowd. 

Let  the  reader  who  is  interested  in  the  Ilardinge 
Bridge  turn  once  again  to  "The  Bridge  Builders"  if  he 
would  visualize  the  constnu-tion  there;  let  him  read 
again  what  Findlayson,  C.E.,  .'^aw  from  his  trolley  on  the 
river  bank  : 

The  r.'iw  earth-ends  were  crawlintc  and  alive  with  hundr(-ds 
of  tiny  asses  cllmbinK  out  of  the  yawnins  boirow-plt  below 
with  sacltfuls  of  stuff;  and  the  hot  afternoon  air  was  filled 
with  the  noise  of  hooves,  the  rattle  of  the  drivers'  sticks  and 
the  swish  and  rolldown  of  the  dirt.  The  river  was  very  low, 
and  on  the  dazzling  white  sand  between  the  three  center  piers 
stood  sciuat  cribs  of  railway  sleepers  filled  within  and  daubed 
without  with  mud  to  support  the  last  of  the  girders  as  those 
were  riveted  up.  In  the  little  deep-water  left  by  the  drought 
an  overhead  crane  traveled  to  and  fro  along  its  spile  pier, 
jerking  sections  of  iron  into  place,  snorting  and  backing  and 
grunting  as  an  elephant  grunts  in  a  timber  yard.  Riveters 
by  the  hundred  swarmed  about  the  lattice  side-work  and  the 
iron  roof  of  the  railway  line,  hung  from  invisible  staging 
under  the  bellies  of  the  girders,  clustered  round  the  throats 
of  the  piers  and  rode  on  the  overhang  of  the  footpath  stanch- 
ions; their  firepots  and  the  spurts  of  flame  that  answered 
each  hammer  stroke  showing  no  more  than  pale  yellow  in 
the  sun's  glare.  East  and  west  and  north  and  south  the  con- 
struction trains  rattled  and  shrieked  up  and  down  the  em- 
bankment, the  piled  trucks  of  brown  and  white  stone  banging 
behind  them  till  the  sideboards  were  unpinned,  and  with  a 
roar  and  grumble  a  few  thousand  tons  more  material  were 
(lung  out  to  hold  the  river  in  place. 


Tlhie  Hob- 


^estem 


E-SecftipilScsitnoia 

The  equipment  of  the  Elkhoru  grade  on  the  Norfolk  & 
Western  Ry.  for  electric  traction,  as  described  elsewhere 
in  this  issue,  is  .seen,  even  from  the  most  casual  inspec- 
tion, to  possess  features  of  unusual  novelty  and  interest. 

For  instance,  the  locomotives  run  under  a  single  dis- 
tributing contact  wire;  but  the  current  is  converted,  by 
a  small  and  simple  auxiliary  machine,  from  single-phase 
to  three-phase  for  induction-type  driving  motors,  the 
desirable  characteristics  of  which  for  certain  traction 
services  are  well  known.  Here  is  the  first  important  com- 
mercial use  of  direct  one-  to  three-phase  conversion. 

The  u.se  of  this  kind  of  motor  makes  ea.sy-  the  employ- 
ment of  regenerative  braking,  vnth  all  its  obvious  sav- 
ing in  the  maintenance  of  mechanical  equipment.  Here, 
on  steep  mountain  grades  and  with  extremely  heavy 
trains,  is  the  most  important  Ui5e  of  regenerative  railway 
braking  yet  attempted  anywhere  in  the  world.  These  two 
points  alone  mark  this  installation  as  worthy  of  study, 
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now  and  for  some  time  to  come  while  operating  data 
are  being  developed. 

If  any  of  our  readers  have  been  misled  by  the  com- 
parative quiet  existing  in  the  camps  of  direct-  and  al- 
ternating-current traction  exponents,  and  have  thought 
that  these  systems  have  settled  down  to  fixed  develop- 
ments and  standardization,  the  Norfolk  &  Western 
work  will  disabuse  their  minds.  Local  conditions  have 
profoundly  influenced  both  the  general  features  of  de- 
sign and  the  details.  For  instance,  as  will  be  shown  in 
a  later  issue  of  Exgixeering  News,  the  complete  ab- 
sence of  long  tangents  on  the  Elkhorn  grade  has  made 
possible  the  use  of  light  steel  cross-bridges  to  support 
the  overhead  wires,  whereas  on  other  lines  a  construction 
would  be  demanded  which  interfered  less  with  the  en- 
ginemen's  view  of  signals.  Such  changed  local  condi- 
tions explain  the  differences  seen  between  the  Elkhorn 
bridges  and  the  cross  catenary  supports  designed  by  the 
same  engineers  for  the  Pennsylvania  R.R.  at  Philadel- 
phia. 


Tlhe 
Co 


oinmsiaiissaoira    11 


is^im 


A  committee  of  engineers  representing  various  engi- 
neering societies  has  recommended  to  the  New  York  Con- 
stitutional Convention  that  the  revised  Constitution  of 
the  state  should  provide  for  the  organization  of  a  Depart- 
ment of  Engineering  and  Public  Works.  This  depart- 
ment would  take  over  all  the  work  now  devolving  upon 
the  State  Engineer,  upon  the  State  Superintendent  of 
Public  Works  and  upon  the  Department  of  Highways. 
In  addition,  it  would  have  control  of  the  erection  and 
maintenance  of  all  state  buildings  and  the  work  now 
done  by  the  Department  of  Conservation,  which  includes 
the  control  of  the  state's  great  forest  reserve,  of  all  works 
for  the  preservation  of  fish  and  game  and  of  any  work 
that  may  be  undertaken  by  the  state  for  the  development 
of  its  water  powers. 

To  this  proposition  to  consolidate  all  the  constructive 
work  undertaken  by  the  state  in  one  department  there 
appears  to  be  no  serious  opposition.  In  fact  other  or- 
ganizations have  come  before  the  convention  and  urged 
a  similar  consolidation.  The  committee  of  engineers, 
however,  recommends  that  the  proposed  department 
should  be  in  charge  of  three  commissioners,  whereas 
others  urge  that  the  department  should  be  in  charge  of 
one  man. 

It  may  seem  to  those  wlio  have  not  given  the  matter 
attention  that  the  (lifference  is  an  unimportant  one.  The 
committee  of  engineers,  however,  l)elieves  that  it  is  a  dif- 
ference of  exceedingly  great  importance  and  that  upon  a 
wise  choice  in  this  matter  rests  the  future  success  of 
public  works  administration  in  New  York.  Nor  need  we 
confine  it  to  Now  York,  for  the  question  of  proper  organ- 
ization for  the  efTicient  conduct  of  public  works  interests 
engineers  in  every  state  of  the  Union. 

There  i.y  undoubtedly  a  strong  and  growing  body  of 
public  opinion  which  favors  tlie  transfer  of  more  and  more 
work  to  public  control  in  place  of  private  enterprise.  But 
if  this  policy  is  to  be  made  a  success  and  |)ul)lic  works 
are  to  be  carried  on  for  the  benefit  of  the  people  as  a 
whole  and  not  made  a  heavy  burden  to  the  taxpayer,  then 
ilicy  must  be  conducted  with  honesty  and  clliciency.    Tiicy 


can  be  so  conducted  only  if  a  proper  organization  is  pro- 
vided. 

Engineers  are  particularly  interested  in  this  question 
because  a  verj'  large  proportion  of  the  engineering  pro- 
fession is  engaged  in  public  work,  for  states  or  cities  or 
the  nation.  These  engineers  desire  that  the  conditions 
under  which  they  work  shall  be  such  as  will  enable  them 
to  work  efficiently  and  honestly.  It  is  a  fact  that  a  large 
proportion  of  the  engineers  now  engaged  on  public  works 
have  to  serve  under  conditions  which  encourage  bad 
service  and  make  good  service  difficult. 

It  is  therefore  a  matter  of  great  moment  to  the  engi- 
neering profession  that  this  question  before  the  New 
York  Constitutional  Convention  shall  be  decided  right. 
Engineers  know  better  than  any  other  class  in  the  com- 
munity the  great  cost  of  the  revolutionarj-  changes  which 
have  occurred  in  the  public  works  system  of  New  York 
and  of  other  states,  to  say  nothing  of  the  nation.  The 
protesting  taxpayers  of  New  York  appear  to  be  finding 
out  for  themselves  this  year  that  something  is  wrong 
with  the  system  they  have  followed  in  the  past. 

The  organization  of  the  Department  of  Engineering 
and  Public  Works  proposed  by  the  Committee  of  Engi- 
neers is  briefly  described  as  follows : 

A  Department  of  Engineering  and  PubUc  Works  should 
be  created  to  be  headed  by  three  commissioners  appointed 
by  the  governor,  each  to  have  a  12-year  t&rm  of  ofRce  so 
arranged  that  a  vacancy  will  be  created  every  four  years 
immediately   after   the   inauguration   of  a  new   governor. 

This  department  should  have  charge  of  public  lands  and 
boundary  surveys;  of  buildings,  parks,  highways,  canals  and 
other  public  works,  including  design,  construction,  main- 
tenance and  operation;  and  of  the  conservation  and  develop- 
ment  of  state   resources. 

This  department  should  be  divided  into  suitable  bureaus. 
Each  bureau  charged  with  responsibility  for  engineering  work 
should  be  headed  by  a  Chief  Engineer  selected  by  the  com- 
missioners with  sole  regard  to  his  peculiar  fitness  for  the 
duties   of   the   bureau. 

Now,  what  are  the  advantages  of  having  three  men 
instead  of  one  at  the  head?  In  the  first  place,  a  continu- 
ing organization  is  secured.  Only  one  commissioner  goes 
out  of  office  at  a  time,  and  the  work  of  the  commission 
goes  on  without  interruption  while  the  new  commissioner 
is  familiarizing  himself  with  the  department's  work. 

Under  the  one-man-control  system,  on  the  other  hand, 
the  head  of  the  department  is  changed  every  time  a  new 
governor  is  elected;  and  a  change  in  the  head  of  the  de- 
partment generally  means  a  change  a  long  way  down 
the  line.  These  clianges  are  made,  it  is  almost  needless 
to  say,  not  for  the  purpose  of  increasing  the  efficiency 
of  the  work,  but  to  give  places  to  political  workers. 

That  is  the  way  the  tiling  has  been  done  in  New  York 
State  in  the  past  in  the  departments  where  one-man  con- 
trol lias  prevailed.  Sucii  wholesale  changes  have  not 
been  made,  however,  in  those  public  works  of  New  York 
which  are  under  control  of  commissions.  There  the  en- 
gineering staff  has  remained  continuously,  although  there 
has  been  gradual  change  in  the  personnel  of  the  commis- 
sions over  them. 

Surely,  this  is  a  most  important  matter  to  the  engineer- 
ing profession.  It  is  not  alone  that  engineers  are  pleased 
to  .see  men  of  their  profession,  who  make  good  in  their 
positions,  continue  steadily  in  their  places,  year  after 
year,  until  tlie  work  they  are  in  charge  of  is  completed. 
The  engineering  |)rofession  desires  to  have  work  carried 
on  in  tliis  way  because  only  in  .such  a  way  can  engineer- 
ing work  be  accomplisheil  that  will  be  a  credit  to  the  i)ro- 
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foxoioii  Illlll  tliat  will  (■ii('(>iii'a;:i>  llic  piililic  lo  iiuik<>  liir;^'cr 
usi>  o(  llu'  tah'iils  of  tlu'  «'iif;iiirtT. 

It  lurds  only  tlio  slij,'li(«'st  kiiowiiMlfji'  of  liuiiiaii  iia 
turt'  to  rfaliy.t'  that  wlu-ri'  work  is  larriod  on  liy  ii  coiititm- 
iiijj  orpuiizatioii  and  wIumi-  those  in  tliarfft'  of  it  fi'cl  sc- 
rim' ill  tlifir  positions,  piovidt'd  thoy  dcnioiiHtrate  tlii'ir 
aliility,  tlu'  ^eiifral  ti-ndciicy  will  lio  (o  liavo  every  man 
from  liif^hest  to  lowest  do  his  hest.  On  the  other  haml, 
where  the  opposite  condition  prevails — where  the  men 
ill  nvsponsilile  charfje  understand  jicrfectly  well  that  tlicy 
are  holdiii<;  olVue  as  a  political  prixe  and  that,  no  matter 
liow  well  they  perform  their  work,  as  soon  as  a  chanp- 
in  the  administration  comes  they  will  he  lired  to  maki; 
nwm  for  somehody  else — under  those  conditions  it  is 
meri'ly  tlie  instinct  of  self-preservation  that  causes  the 
niaii  holdinj;  a  position  to  try  to  make  all  he  can  out  of 
it  while  it  lasts.  In  short,  this  system  of  orfjanization, 
despite  any  and  all  laws  that  may  l)e  passed,  is  a  direct 
inducement  to  all  sort.s  of  corruption  and  j^raft. 

Contrast  with  it  the  control  of  the  department  hy  a 
«t>niniission  of  three  ])roposed  hy  the  Committeo  of  Engi- 
nwrs  in  tlie  parajjraph  quoted.  Each  member  of  the 
conimissiou  is  appointed  for  a  12-ycar  term  and  is  made 
eli^'ible  for  reappointment.  The  chief  engineers  of  the 
various  bureaus  in  a  department  so  organized  would 
doubtless  be  as  permanent  in  their  positions  as  are  the 
engineers  in  charge  of  work  under  other  state  commis- 
sions in  Xew  York  or  in  ^lassachusetts  or  in  other  states 
which  have  adopted  this  sensible  plan  for  conducting 
public  works. 

Mnih  more  might  bo  said  as  to  the  advantages  of  the 
continuing  organization  which  may  be  secured  through 
the  commission  plan  of  control  as  I'ompared  with  the 
periodical  turnover,  which  usually  happens  in  an  organiza- 
tion under  one-man  control ;  but  there  are  other  import- 
ant reasons  why  commission  control  is  to  be  preferred. 
The  commission  jdan  is  far  safer  than  the  one-man  con- 
irol. 

One  reason  why  it  is  safer  is  because  of  the  ever- 
present  temptation  to  graft  and  corruption  in  public  life. 
If  one  man  has  the  sole  responsii)ility  for  the  conduct 
of  a  great  department  and  he  is  answerable  to  no  one  but 
a  governor  busy  with  a  hundred  other  matters,  the  pub- 
lic's protection  against  corruption  is  only  one  man's 
conscience,  character  and  courage.  With  a  board  of  three 
men  in  control,  however,  there  must  be  a  conspiracy  of 
all  three  to  delii)erately  sacrifice  their  principles  for  the 
sake  of  politics  or  pelf  before  anything  seriously  wrong 
can  take  place. 

Any  such  position  of  great  responsibility,  moreover, 
carries  with  it  dangers  as  well  as  rewards.  Political  aiul 
business  influences  can  be  concentrated  at  a  state  capitol  to 
work  most  powerfully  for  the  destruction  of  the  man  who 
is  brave  enough  and  conscientious  enough  to  stand  for 
the  public  interest  against  all  comers.  Suppose  the  head 
of  the  department  decides  that  a  certain  asjjhalt  specifica- 
tion is  necessary  to  protect  the  public  interest,  and  pow- 
erful financial  and  commercial  interests  who  find  the  de- 
cision interferes  with  their  business  unite  to  declare  that 
the  head  of  the  department  making  this  decision  has  done 
so  from  corrupt  motives.  It  is  easy  to  start  a  scandal 
of  that  sort  attacking  the  character  of  one  man,  and 
effective  defense  is  very  difficult,  since  the  public  has  no 
means  of  judging  on  these  technical  matters.     It  is  easy 


to  sec   how   by    blai'kinail   of   thai    sort    a    pcrfi-ctly   iioncst 
man  al   the  head  of  a  di'parliiK'iil   iiii;.'lil   lie  driven  out  of 

nlliic. 

The  situiition  is  entirely  altered,  however,  when,  in- 
stead of  one  man,  a  commission  of  three  men  of  characti-r 
and  reputation  share  the  responsibility.  The  three  can 
defend  one  another  against  such  unjust  attacks.  .Moreyv(,>r, 
the  corrupt  interests  would  fear  to  attack  a  commissi<jii 
of  three,  when  they  would  not  hesitate  lo  blarkmail  one 
man  at  the  head  of  a  department. 

There  is  another  reason  why  it  is  far  safer'  for  the 
public  to  have  a  commission  of  three  men  instead  of  one 
man  at  the  head  of  a  great  department  such  a.s  is  here 
jiroposed.  The  combinctl  wisdom  or  judgnutnt  of  three 
men  is  a  better  and  safer  guide  tliaii  that  of  one  man 
alone.  This  proposed  departnicnt  udiiM  have  under  its 
charge  ])ul)lic  works  rei)rcsontiiig  an  iincstnient  of  more 
than  .$;{0(),()()(),000.  It  would  have  to  decide  broad  ques- 
tions of  j)olicy  respecting  their  conduct.  Upon  it  will  rest 
the  responsibility  of  formulating  and  originating  plans  for 
future  develoj)nient  and  recommending  them  to  the  gov- 
ernor and  to  the  legislature.  For  these  great  tasks  the 
combined  wisdom  of  three  men  is  surely  better  than  the 
unsupported  judgment  of  one  man  alone. 

This  is  not  a  matter  of  theory,  but  of  practical  expe- 
rience. Any  man  who  has  actually  .served  on  a  commission, 
with  men  of  character  and  ability  as  his  associates,  will 
testify  that  the  plans  made  and  the  decisions  reached 
as  a  result  of  the  discussion  and  suggestion  and  argument 
were  better  than  he  would  have  jiroduced  had  the  sole  re- 
si)onsibility  rested  on  him. 

And  at  this  point  it  is  well  to  emphasize  the  fact  that 
it  is  the  duty  of  a  commission  to  deal  with  the  broad 
questions  of  policy  and  it  should  not  attempt  to  perform 
detail  executive  work.  It  is  through  misunderstanding  of 
this  matter,  probably,  that  nine-tenths  of  the  opposition 
to  commission  control  of  public  work  as  compared  with 
one-man  control  has  arisen. 

There  has  been  a  great  deal  of  superficial  talk  during 
the  past  few  years  concerning  the  merits  of  one-man 
control  and  the  inefficiency  of  commission  management. 
Those  who  argue  for  this  policy  fail  to  understand  that 
it  is  not  the  business  of  a  commission  to  do  executive 
work.  Where  executive  work  is  to  be  carried  on,  one- 
man  control  is  desirable.  Where  the  broader  questions  of 
iwlicy  are  to  be  determined,  the  old  adage  holds  true : 
"In  a  multitude  of  counselors  there  is  safety."  Fur- 
thermore the  study  and  decision  of  broad  questions  of 
l)olicy  should  rest  with  men  who  are  not  encumbered 
with  executive  detail  and  routine  and  are  aide  to  consider 
suih  questions  in  their  broadest  aspects. 

We  deem  it  M'ell  to  emphasize  this  matter.  The  propo- 
sition of  the  Committee  of  Engineers  is  not  that  the 
commission  at  the  head  of  the  Department  of  Engineer- 
ing and  Public  Works  should  perform  the  detail  work 
of  administering  and  ordering  everything  in  connection 
with  the  vast  enterprises  under  its  charge.  The  com- 
mission would  carefully  choose  the  chief  engineers  and 
heads  of  bureaus  of  the  various  branches  of  work  under 
its  control  and  would  delegate  to  these  men  full  respon- 
sibility for  the  details  of  operation. 

Of  course,  the  commission  would  keep  a  general  over- 
sight of  everything  under  its  charge  and  would  see  to  it 
that  the  men  to  whom  it  delegated  responsibility  were  equal 
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to  their  task.  But  this  would  not  be  its  main  work.  Its 
main  responsibility  would  be  to  deal  with  those,  questions 
of  general  policy  which  those  in  cliarge  of  executive  work 
and  detail  routine  administration  are  too  busily  occupied 
to  study.  It  is,  indeed,  lack  of  attention  to  these  broad 
questions  of  general  policy  that  has  been  the  cause  of 
most  of  the  failures  in  carrying  on  public  work. 

An  excellent  demonstration  that  commissions  shoiild 
undertake  legislative  work  and  not  executive  work  is  the 
experience  with  the  commission  plan  of  city  government. 
Where  the  elected  commissioners  have  attempted  to  divide 
the  executive  work  of  the  various  city  departments  among 
them,  the  result  has  often  been  disastrous.  Success  has 
been  attained  where  the  city  commission  has  dealt  with 
questions  of  general  policy  only,  and  has  delegated  the 
detail  executive  work  to  a  city  manager  or  to  the  heads 
of  departments  which  it  has  appointed,  giving  them  full 
responsibility  for  the  conduct  of  their  work. 

In  the  present  Constitution  of  New  York  the  advan- 
tages of  commission  control  have  been  recognized  to  a 
certain  extent  by  creating  boards  made  up  of  various 
elected  or  appointed  state  officials  who  serve  on  these 
boards  ex  officio.  This  is  a  common  defect  in  govern- 
mental schemes  which  we  earnestly  hope  may  not  be  per- 
petuated in  the  new  state  Constitution. 

Anyone  should  be  able  to  understand  that  it  is  a  bad 
thing  to  delegate  responsibility  to  a  man  unless  he  is  com- 
petent to  carry  that  responsibility,  and  it  makes  little  dif- 
ference whether  his  incompetence  is  due  to  mental  inabil- 
ity or  to  the  fact  that  he  has  no  time  to  spare  for  the 
duties  assigned  him.  In  either  case  the  duties  will  either 
not  be  performed  at  all,  or  if  the  time  available  is  inade- 
quate for  the  work,  then  the  duties  will  be  inadequately 
performed. 

It  is  usually  the  case  when  a  mayor  or  governor  or  other 
busy  elected  official  is  made  an  ex-officio  member  of  some 
board  (  r  commission  that  the  responsibility  in  connec- 
tion with  it  is  not  taken  seriously,  since  he  is  already 
charged  with  duties  sufficient  to  occupy  all  his  time. 

It  has  been  proposed  that  the  new  Department  of  En- 
gineering and  Public  Works  in  New  York  should  be  con- 
trolled by  a  board  made  up  of  the  State  Engineer  with  the 
Attorney  General  and  the  Comptroller  as  ex-officio  mem- 
bers. To  say  that  this  is  in  no  sense  an  equivalent  for  the 
proposition  put  forward  by  the  Committee  of  Engineers 
is  putting  it  ven,-  mildly.  We  do  not  have  to  go  very  far 
back  in  the  history  of  New  York  public  works  to  find  a 
similar  experiment  tried.  (Jovernor  Dix  abolished  the 
Highway  Commission  created  during  (Jovernor  Hughes' 
administration  and  in  its  place  set  up  a  board  composed  of 
the  Chief  Engineer  of  the  Highway  Department,  with 
the  State  Engineer  and  one  other  elected  official  as  ex- 
officio  members.  The  result  was,  as  miglit  have  been  ex- 
pected, that  the  ex-othcio  members  assumed  oidy  nominal 
responsibility  for  anything  that  went  on  in  the  High- 
way Department. 

But  we  need  not  confine  our  examples  to  New  York. 
In  states  and  cities  all  over  the  country  the  ex|)eriment 
bus  been  tried  of  giving  responsibility  to  ex-officio  Ixjards 
of  elected  otlicials,  and  it  has  always  resulted  in  disap- 
pointment and  faihiiv.  An  excellent  illiistration  is  fur- 
ninhed  in  Florida,  where  a  bill  is  now  before  the  legis- 
lature to  reorganize  the  work  of  draining  the  Everglades, 
which   work    has   hitherto   been    in   cliarge  of  a   board  of 


commissioners  made  up  of  various  elected  officials  whose 
time  was  taken  up  with  other  duties,  and  who,  it  is 
charged,  carried  on  the  Everglades  work  with  an  eye  to 
politics  rather  than  with  a  view  to  securing  efficient 
action.  The  bill  now  before  the  legislature  takes  the  work 
out  of  the  hands  of  this  ex-officio  body  and  places  it  in 
the  hands  of  a  connnission  of  three  men  to  be  appointed 
by  the  governor  who  are  to  devote  their  entire  time  to 
the  work. 

This  is  an  example  of  the  failure  of  an  ex-officio  com- 
mission. On  the  other  hand,  examples  of  the  success- 
ful conduct  of  public  works  carried  out  vmder  an  ap- 
pointed connnission  can  be  quoted  all  over  the  United 
States.  The  State  of  ^lassachusetts,  for  example,  has 
been  more  successful  probably  than  any  other  state  in  the 
Union  in  carrying  out  great  engineering  works,  such  as 
the  Metropolitan  drainage  system,  the  ^letropolitan  water- 
supply  and  the  rapid-transit  system  of  Boston  and  vicin- 
ity, in  a  manner  that  is  a  credit  to  the  state  and  to  the 
engineers  who  have  been  responsible  for  the  work.  In- 
variably this  work  in  Massachusetts  has  been  placed  in 
charge  of  an  appointed  commission  with  members  having 
direct  responsibility  and  no  other  official  duties. 

In  New  York  itself,  the  greatest  public  works  ever 
undertaken  by  it  and  among  the  greatest  in  the  world — 
the  rapid-transit  system  of  New  York  City  and  the  new 
water-supply  from  the  Catskills — have  both  been  carried 
out  under  appointed  commissions  and  in  a  manner  which 
is  a  great  contrast  to  the  bungling  mess  which  the  State 
of  New  York  has  made  in  attempting  to  carry  on  its 
work  with  elected  officials  and  one-man  control  with  a 
nominal  supervision  by  boards  of  ex-officio  members. 

It  is  probable  that  the  work  on  the  Panama  Canal  has 
been  chiefly  responsible  in  spreading  abroad  the  idea 
that  a  commission  control  of  public  work  is  inefficient 
and  that  one-man  control  is  the  reverse.  The  answer 
to  this  is  that  the  original  commission  appointed  to 
build  the  canal  failed  because  it  made  the  mistake  that 
has  been  explained  above,  of  attempting  itself  to  perform 
detail  executive  work,  iloreover,  when  the  organization 
was  changed,  the  work  was  left  in  control  of  a  commis- 
sion, although  executive  responsibility  was  concentrated 
in  the  Chairman  and  Chief  Engineer.  The  advocates 
of  one-man  control  also  will  do  well  to  reflect  that  gov- 
ernors will  very  seldom  find  a  Goethals  to  place  in  a  po- 
sition of  supreme  authority. 

There  has  been  some  criticism  because  the  Committee 
of  Engineers  which  has  brought  this  matter  before  the 
Constitutional  Convention  represents  national  engineer- 
ing societies  as  well  as  the  local  engineering  societies  in 
Xew  York.  The  critics  fail  to  recognize  that  this  is  a 
matter  of  importance  to  the  profession  the  country  over. 
H'  New  York  will  take  the  lead  by  establishing  a  Depart- 
ment of  Engineering  and  Public  Works  with  a  continuing 
organization,  free  from  the  liability  to  revolutionary 
change  witii  each  new  governor,  the  opportunity  will  be 
open  to  estai)lish  the  public  work  of  the  state  upon  an  eco- 
nomical and  efficient  basis.  It  will  be  reasonable  to  hope 
that  the  plan  may  be  followed  in  other  states,  and  that 
in  the  Federal  .service  itself  the  same  jjrimiple  may  be 
applied,  so  that  such  important  IJovernmcnt  engineering 
bureaus  as  the  I'nited  States  Ueclaniation  Service  shall 
not  be  sul>ject  to  rci)rgani/.ation  with  each  change  in  the 
administration. 
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TKe  Recesnt  BreaK  imi  a  4»-I»- 

Water  Main  in  New  YorK 

City 

Sir-Tlu-  l.ivak  in  tli.-  IS-m.  i-il-o  lin.'  at  lOiltl.  SU 
ami  Mnnl.Mllan  Ave..  N.'w  V,.rk.  as  nM'orto.l  on j..  IIIH 
of  KvuiNKKKiNO  Nkws  of  .Tun»>  10,  iMupliasizcs  tiio  n.v.'s- 
«itv  for  a  more  stable  foundation  for  lasl-iron  pipo  than 
is  afTonled  l.v  fiUo.l-in  -roun.l.  Con.litions  .1.s,-1oscm1  l.y 
unaivcrin-  ti.o  five  lines  of  pil.e  for  the  entire  l.lo.khe- 
twwn  lOlith  and  llOth  St.  make  it  a  matter  of  wonder- 
ment that  only  one  line  broke,  and  that  line  at  only  one 

iwint.  ,   •  1     i.  11 

When  these  pipe  lines  were  oriirinally  laid  it  would 
have  been  a  comiiarativelv  easy  and  inexiu-nsive  matter  to 
eo  .lown  to  a  reasonable  deptli  with  a  c-oneretc  foundation 
at  intervals  of  about  VI  ft.  This  is  bein-  done  now  at  a 
cost  of  from  $20,000  to  $25,000.  many  times  the  amount 
it  would  have  cost  in  the  first  place. 

\n  examination  of  the  fraeture  of  the  pipe  showed  an 
exeeptionallv  clean  and  strong  quality  of  metal  and  the 
direction  of"  the  crack,  which  was  at  a  wide  angle  from  a 
straight  cross-section,  indicated  that  the  break  was  a 
lon-T^time  under  wav ;  in  other  words,  that  it  was  a  slow 
tcarin<-  apart  of  the  metal,  occasioned  by  the  heavy  weight 
and  the  gradual  settling  away  of  the  foundation,  leaving 
it  unsupported. 

\*ide  from  this  break  the  i)ipe  was  in  perfect  condi- 
tion showinsi  practically  no  tuberculation  and  absolute- 
ly no  sign  ot^rust  deterioration,  the  coating  on  the  inside 
of  the  pipe  being  almost  as  clean  as  when  taken  from  the 
dippin<T  tank.  Criticism  of  the  pipe  in  cases  of  this  kind 
is  al>out  as  justifiable  as  criticism  of  a  slate  or  other 
well-recognized  fireproof  roof  which  has  collapsed  after 
the  building  has  been  burned  from  beneath  it. 

P.   C.   McW.VNE, 
American  Cast  Iron  Pipe  Co. 
New   York   City.   Juno    12.   1915. 


The  a.illior  remarks  that  Kome  difTiculty  developed  in 
fabricating  these  .•oluiiins.  giving  as  liis  reason  that  the 
1-bertms  come  from  tlie  rolls  "invariably  slightly  wari.e<l 
It  is  true  that  the  beam  sections  after  leaving  the  liot- 
|„..|s  of  tiie  mills  are  warped,  but  this  condition  is  remedied 
at  the  mill  bv  passing  all  of  the  lieams  through  straighten- 
ing rolls,  after  which  it  is  impossilde  tiiat  tiiey  are  wari.e. 
to  any  great  extent  if  this  work  is  carefully  done,  and 
certainly  not  to  such  an  extent  as  to  cause  trouble  m 
building  the  column  of  .sections  of  the  type  shown  by  the 
author.  , 

The  author's  section  "C,"  made  of  a  beam  and  two 
channels,  is  rightly  called  more  economi.ai  than  section 
"D  '•  made  of  a  plate,  four  angles  and  two  channels,  and 
the  shops  with  which  the  writer  is  connected  have  used 
this  beam-and-two-channel  section  for  years  in  prefer- 
ence to  any  other  built-up  column  section,  finding  it 
the  most  economical  in  a  large  majority  of  c-ases  and  much 
easier  to  fabricate  than  any  other  built-up  section. 

The  writer  therefore  feels  that  the  criticism  of  this 
section  and  the  advocacy  of  the  use  of  a  plate,  four  angles 
and  two  channels  in  its  place  tend  to  create  the  wrong 
impression,  as  from  his  experience  there  is  no  reason  why 
the  beam  and  two  channels  cannot  be  used  in  a  majority 
of  cases  with  entirely  satisfactory  results. 

N.  K.  -McLuHE, 
Chief  Engineer,  The  Pha-nix  Iron  Co. 
Phcenixville.   Penn.,  June    1,   1015. 
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Sir-In  EvGiNEEHixG  News,  May  20,  1915,  p.  971,  the 
article  entitled  "Design  of  Steel  Elevated  Railways,  New 
York  Papid-Transit  System"'  and  the  remarks  of  the  au- 
thor with  regard  to  the  column  sections  on  p.  977  call 
for  some  comment. 

Referrin.T  particularly  to  the  column  section  made  of 
an  I-l)eam'"and  two  channels  with  the  fianges  turned  in, 
the  author  makes  the  statement  that  the  I-beam  is  in- 
efTective  in  resistinir  bending  about  the  axis  A -A'.  Of 
course,  it  is  for  this  reason  that  the  section  is  built  as  it 
is  with  the  two  channels  on  the  flanges  of  the  I-beam. 
With  the  channels  stiffening  the  I-beam  flanges  the  sec- 
tion of  the  beam  itself  is  quite  capable  of  carrying  con- 
siderable direct  load  in   compression. 


Sir_I  read  with  great  interest  the  very  excellent  let- 
ter in  Exgixeeuing  News,  May  20,  1915,  on  repairs 
to  brick  streets;  but  I  wish  to  add  that,  in  my  humble 
jud-^ment,  the  writer  has  not  mentioned  by  far  the  most 
imp^ortant  part  of   repairing  paved  streets  of  any   kind 

of  surface.  •       •       1 1 

In  opening  pavements  for  ditches,  the  opening  is  seldom 
made  much  wider  than  the  ditch  itself.  The  concrete 
base  is  then  replaced  over  the  ditch,  but  has  no  bearing 
on  the  solid,  undisturbed  earth. 

It  would  seem  needless  to  state  that  the  concrete  should 
have  a  very  considerable  bearing  on  undisturbed  earth 
if  it  were  not  that  this  bearing  is  seldom  provided  for. 
The  writer  has  seen  scores  of  such  openings,  but  he 
has  never  seen  one  with  an  adequate  provision  for  bear- 
ing This  is  extreme  but  true.  Of  course,  if  the  ditch 
is  wide  or  the  concrete  base  shallow,  a  little  reinforce- 
ment should  be  placed  in  the  bottom  of  the  concrete  so 
as  to  form  a  beam  or  slab. 

What  city  ensrineer  who  permits  this  kind  of  pavement 
reconstruction   would   design   a   concrete  beam   with  no 

cud  bearings? 

E.  R=  IIoRTox,  Jr., 
Engineer,  Southern  Public  Utilities  Co. 
Charlotte,  N.  C,  May  28,  1915. 
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HsitiosaaS  <C(0) Kates'© sac©  osa 
PlsvEaianEag 

The  seventh  Xational  Conference  on  City  Phinning. 
held  at  Detroit  June  7  to  9,  \ras  well  attended  and  was 
otherwise  successful.  As  usual,  a  considerable  number 
of  engineers  were  present.  A  new  element  in  the  attend- 
ance was  a  number  of  real-estate  men. 

Three  main  subjects  were  discussed — (1)  land  subdi- 
vision, (2)  the  architectural  side  of  city  planning  and 
(3)  city-planning  administration.  By  giving  at  least 
a  whole  session  to  each  of  these  topics,  by  the  careful 
choice  of  the  leaders  of  discussion  and  by  limiting  vol- 
untary speakers  to  five  minutes  the  proceedings  were 
given  substance  and  life.  Other  associations  please  take 
notice ! 

Opexin'g  Addkesses 

The  first  of  the  opening  addresses  was  by  Xelson  P. 
Lewis,  Chief  Engineer  of  the  Board  of  Estimate  and  Ap- 
portionment, Xew  York  City,  who  spoke  on  "The  Plan 
of  the  City."  Such  plans  as  most  cities  possess,  Mr. 
Lewis  stated,  have  been  made  by  engineers  or  siirvevors 
and  do  not  sufficiently  consider  either  the  city  as  a  whole 
or  the  city  of  the  future.  From  an  engineering  view- 
point the  city  plan  may  be  divided  into  four  parts — the 
transportation,  street  and  ])ark  systems  and  the  location 
of  public  buildings. 

In  city  planning,  the  engineer  is  the  first  man  on  the 
ground.  Heretofore  he  has  been  more  intent  on  the  ac- 
curacy of  his  survey  than  on  the  many  broader  aspects 
of  the  subject;  yet  his  ever}-  blunder  affords  an  oppor- 
tunity for  someone  later  on  to  make  a  reputation  for 
correcting  the  planning  blunders  of  tlie  engineer  at  an 
enormous  cost. 

E.  Clipston  Sturgis,  of  Boston,  president  of  the  Amer- 
ican Institute  of  Architects,  made  a  forceful  address,  in 
the  course  of  which  he  summed  up  the  city-planning  needs 
of  the  day  as  being  (1)  common  sense  and  (2)  contin- 
uity of  policy — the  latter  a  thing  seldom  seen  in  this 
country. 

Edward  II.  Bennett,  of  Chicago,  Consultant  to  the 
City-Plan  Commission  of  Detroit,  reviewed  the  city  plan 
of  Detroit,  both  past  and  proposed. 

Progress  in  city  planning  in  the  United  States  since 
the  first  City-Planning  Conference  was  held  in  Washing- 
ton in  190!)  was  reviewed  by  Flavel  Shurtleif,  secretary  of 
the  Conference.  Xumerically,  the  great  advance  of  six 
years  is  partly  shown  by  the  increase  in  city-planning 
commissions  from  1  to  91.  A  great  gain  has  l)een  the 
increased  attention  to  city  planning  given  by  the  regu- 
larly constituted  city  authorities. 

Best  Methods  of  Land  Subdivision 
A  committee  report  on  this  subject  was  ])resented  by 
E.  P.  Goodrich,  Consulting  Engineer  to  the  Borougli 
of  Manhattan,  Xew  York  City.  The  report  aiul  the 
lengthy  discussion  following  it,  which  was  carried  over 
to  a  8(;cond  session  and  then  continued  at  a  luncheon 
the  next  day,  went  minutely  into  such  matters  as  size 
and  arrangenieiit  <>(  city  blocks  and  lots.  A  feature  of 
both  the  fornuil  and  informal  discussions  was  the  prom- 
inent part  taken  by  real-estate  men. 

City  Pi-awino  and  Civic  Dkskin 
The  first  attempts  to  arouse  public  interest  in  city  plan- 
nintr    in    tliis    counliv    laid    iliiet'    stress    on    its    estlietic 


side  and  met  with  opposition  rather  than  support.  Later, 
city-planning  propaganda  was  devoted  almost  wholly  to 
its  economic  and  social  aspects.  This  has  been  a  marked 
and,  in  fact,  a  carefully  designed  characteristic  of  the 
city-planning  conferences.  At  Detroit  the  reins  were 
loosened  a  bit  and  a  session  was  given  up  to  the  archi- 
tectural side  of  city  planning.  Several  well-considered 
papers  were  presented  by  architects  and  will  appear  in 
the  Proceedings  of  the  Conference. 

Constitution  and  Powers  of  a  City-Planxing 
Authority 

In  l)elialf  of  a  committee  on  this  subject,  Robert  H. 
Wliitten,  secretary  of  the  city-planning  committee  of  the 
Board  of  Estimate  and  Apportionment,  Xew  York  City, 
submitted  (1)  a  summary  of  replies  to  a  questionnaire 
sent  out  for  the  committee  and  (2)  a  paper  expressing 
his  own  ideas  on  the  subject. 

As  to  the  desirability  of  having  a  single  city-plan  office 
in  every  city,  75  of  77  who  replied  said  "yes."  To  the 
question  should  the  city-planning  authority  have  abso- 
lute or  qualified  veto  or  merely  power  to  recommend, 
there  was  a  plurality  of  opinion  in  favor  of  making  the 
city  council  rather  than  the  planning  commission  su- 
preme. Of  68  who  replied  to  the  question  how  the  plan- 
ning authority  should  be  composed,  2  said  it  should  be 
vested  in  the  city  engineer,  2  in  a  committee  of  the  city 
council,  2  in  a  commission  of  department  heads,  26  in  a 
commission  of  citizens,  and  36  favored  some  combination 
of  the  foregoing  plans. 

Some  of  ^Ir.  ^liitten's  own  opinions  may  be  summar- 
ized as  follows:  Ultimately  there  should  be  a  city-plan 
office  which  would  be  an  integral  part  of  the  city  govern- 
ment. Except  in  small  cities,  art  commissions  and  city- 
plan  commissions  should  not  be  combined.  The  legis- 
lature should  pass  permissive  rather  than  mandatory 
city-planning  acts,  and  should  stop  short  with  general 
])rinciples.  The  city  council  should  be  supreme  to  the 
extent  that  by  a  two-thirds  vote  it  can  override  the  city- 
planning  commission.  A  state  commission,  with  powers 
over  various  municipal  affairs  as  well  as  city  planning, 
like  the  Local  Government  Board  of  Great  Britain,  might 
be  desirable. 

A  review  of  city-i)lanning  administration  in  Europe, 
with  more  ])articular  reference  to  Germany,  was  jiresented 
l)y  Frank  B.  Williams,  of  Xew  York  City.  Historically, 
city-planning  in  Europe  dates  from  1865  in  Sweden,  1873 
in   Italy,  1875  in  Prussia  and  1909  in  England. 

In  thoroughness,  Gernuinv  leads,  yet  it  has  not  a 
single  city-l)lanning  commission.  Its  control  is  exercised 
tlirough  a  simple  law  giving  cities  power  over  street 
building  lines  and  in  a  variety  of  other  ways,  all  har- 
monized and  strengthened  by  the  state. 

In  the  lengtiiy  discussion  which  followed  there  seemed 
to  be  a  general  agreement  that  the  city-planning  authority 
shouhl  be  vested  in  a  committee  composed  of  regular  de- 
partment heads  and  of  citizens,  but  that  the  city  council 
or  other  gDverning  body  should  have  final  power  in  the 
iniilter.  althougli  not  liy  a  liare  majority. 

(iK.NEKAI,    lU'SlNE.SS 

Tlie  affairs  of  tlie  Conference  will  continue  to  be  man- 
aged Ity  ah  executive  committee  of  20  members,  headed  by 
F.  L.  Olmsted,  wlio  also  serves  as  president.     In  addition 
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tlioro  is  n  liirjji'  p'iu>ral  cuinmittt'O,  linidcil  liy  (Icorp' 
MfAneny,  of  Nfw  York  City.  Klavfl  SluiitlflTi  lit  (N.ii- 
)jri'ss  St.,  Hostoii,   Mns«.,  is  si'trctiirv  of  tlif  t'oiifori'iicc 

y. 

Reinforced-Coiriicrete    Sewer 

Viadltuicft 

Uv    K.    |)(.U    (I  MM  w* 

A  sewer  viadiu  t  nf  iini(|iie  interest  was  hiiilt  in  Duliitli, 
Mimi..  (luriiij;  the  past  year.  Diilutii  has  a  miiiilier  nf 
j;iillies  and  ravii\es,  wliii-li,  willi  tlie  steep  jirndes  eneoun- 
lered,  make  the  inuniii|>al  enj^ineerinfj  prol)lonis  costly 
and  dillieult.  Tiie  estaltlisliinj,'  of  sewer  j^rados  is  not  one 
of  tile  loast  dillieult  prohleins.  and  various  moans  have 
iu'eu  used  to  carry  sewers  across  the  ravines. 

A  year  ajj;o  it  hocanie  apparent  that  the  8-in.  \n\)ii  in 
Fiftli  St.,  from  IStii  to  '^Ith  .\ve.  Kast,  was  inadeipialo 
to  carry  the  .sowapo  from  the  ra])idly  (levelopin<T  territory 
which  it  served,  and  plans  wore  jirepared  for  a  1.5-in. 
relief  .sowor.  The  old  S-in.  pipe  is  carried  across  the 
ravine  at  '•J'^d  Ave.  East  in  a  wooden  liousin<j  su])])orteil 
hy  a  pile  trestle.  This  has  never  hecn  .satisfactory,  as 
it  lias  leaked,  recjuired  liij,'li  maintenance  costs,  and  cannot 
bo  I'oiisidored  a  permanent  structure.  It  was  decided  to 
use  a  reiiiforcod-coiicrete  viaduct  to  carry  the  15-in.  pi]H' 
across  the  ravine. 

The  original  design  for  the  viaduct  was  for  a  girder 
type  of  three  spans,  each  about  'M't  ft.  long.     The  girder 
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Fig.  1.     Details  of  Sewer  Cnossixo  Eavixe 

(Original  design  and  structure  as  built  shown  in  the  sections) 

was  designed  to  carry  only  the  sewage  and  wind  and  snow 
loads.    The  top  was  sloped  as  shown  by  Fig.  1. 

After  the  work  was  well  under  way,  the  piers  completed, 
and  all  the  steel  delivered  and  bent  to  sha])e,  the  possi- 
bility of  using  the  structure  to  serve  a  doulile  i)urpose 
became  apparent.  The  roadway  is  carried  across  the 
ravine  by  a  bridge  only  20  ft.  wide,  on  which  no  footwalk 
is  provided.  Pedestrians  were  forced  to  step  into  the 
street,  where  in  wet  weather  they  were  splaslied  with  mnd 
from  passing  vehicles.  The  line  of  the  .sewer,  wliich  was 
laid  in  the  boulevard  hack  of  the  curb,  was  nearly  on  the 
line  of  the  sidewalk,  and  the  grade  was  such  that  the  top 

•Assistant  Engineer.  Division  of  Public  Works.  Duluth, 
Minn. 


nf  ilie  viaduct  woulil  come  but  Hiightly  below  the  olevalion 
iif  the  walk.  The  location  is  in  one  of  the  best  reKideiice 
districts  in  Duliith,  and  the  plain  concrete  viaduct  would 
have  been  an  uiiHighlly  adilition.  The  i<k'H  of  providing 
a  walk  over  the  lop  of  the  viaduct  was  Huggested  to  the 
city  council  and  was  ajiproved.  The  work  proceeded  in 
aceonlance  with  the  inixlilied  design  um  hIiowii  in  Fig.  1. 
The  stei'l  already  on  hand  had  to  he  used.  The  stirriipH 
bent  to  the  original  design  were  not  high  enough,  ami  the 
shear  above  the  slirrii|)s  was  cared  for  by  bending  tlx-  re- 
inforcing bars  of  the  cantilever  walk  down  to  thr;  cent(!r 
of  the  beam  as  shown  by  Fig.  1.  Additional  steel  was 
re(|iiired  in  the  bottom  and   was   provided  by  additional 


Fk;.  2.     Viiow  OF  Fii-Tii  St.  Seweu  Viaduct,  Dulutu 

rods.  It  would  have  Ijeeu  preferalile  to  provide  the 
required  area  by  a  fewer  number  of  larger  units,  but  with 
tlic  change  in  design  this  was  impossible.  In  the  endeavor 
to  make  the  additional  cost  as  low  as  possible  concrete 
posts  instead  of  iron  posts  were  used.  This  did  away  with 
a  large  number  of  costly  fittings  and  allowed  stock  lengths 
of  pipe  to  be  used.  The  result  was  not  only  economical, 
])ut  was  also  more  pleasing  in  appearance  than  the  pipe 
posts  would  have  been. 

The  design  of  the  piers  had  been  determined  by  their 
appearance  of  stahilit3\  Piers  of  just  sufficient  size  to 
carry  the  load  would  have  been  unsightly,  slender  sup- 
ports. Therefore,  no  changes  were  necessary  in  the  de- 
sign of  the  piers.  Xo  expansion  joints  were  used,  though 
two  layers  of  tar  pa])er  were  placed  over  each  abutment  to 
allow  of  some  sliding  at  these  points.  As  the  sewer  in  this 
district  is  used  for  both  storm  and  sanitary  sewage,  the 
I'olief  sewer  was  to  be  used  only  during  the  rainy  months, 
and  it  was  unnecessary  to  provide  against  freezing.  A 
1-o-in.  galvanized-iron  pipe  was  u.sed  as  a  form  through 
the  viaduct. 

The  total  cost  of  the  structure,  including  all  engineer- 
ing expense,  materials,  labor  and  su])ervision,  was 
$1792.83.  The  rails  and  posts  cost  $100.37,  a  unit  cost 
of  $0.43  per  lin.ft.  of  railing.  The  total  added  cost 
due  to  the  walk  was  $348.31,  a  unit  cost  of  $0.51  per 
iq.ft.  There  was  86  cu.yd.  of  concrete  used,  mak- 
ing a  total  unit  cost  for  the  whole  job  of  $20.86  per 
cu.yd.  The  cost  was  divided  as  follows  :  Material,  $961.76  ; 
labor,  $716.45;  engineering  and  supervision,  $114.61. 
These  figures  are  slightly  higher  than  they  would  be  for 
duplicating  the  structure  if  originallv  designed  as  finally 
built. 
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lectric  TracUion  ©eh  ttlhe  i^o 

Westtermi  R^o 


.'<YyOPSIS—The  electrification  of  the  "Elkhorn 
grade"  in  West  Virginia  shows  radical  departures 
from  the  features  of  earlier  electric-traction  icork 
in  the  design  of  the  locomotives  and  current-distri- 
bution system.  The  installation  is  of  interest  also 
as  regards  the  traffic  conditions  and  power  supply. 
This  article,  the  first  of  two  from  notes  furnished 
by  the  road's  consulting  engineers,  gives  a  brief 
review  of  the  conditions  of  service  and  the  reasons 
for  abandoning  steam  locomotives,  and  describes 
the  locomotives.  The  second  article  will  deal  with 
the  overhead  construction  and  power  supply. 

The  electrified  section  of  the  Norfolk  &  Western  Ey. 
is  about  105  mi.  -west  of  Eoanoke  and  extends  from  Blue- 
field  to  Vivian,  about  30  mi.    This  is  a  double-track  line 


on  the  power  system  and  full  service  with  a  moderate  num- 
ber of  locomotives  making  several  round  trips  each  day. 
The  electric  locomotives  have  a  running  speed  up  grade  of 
14  mi.  per  hr.,  compared  with  about  71/^  under  steam 
operation,  and  there  is  a  saving  in  time  by  the  elimina- 
tion of  delays  for  taking  on  coal  and  water.  The  benefits 
of  increased  speed  are  particularly  felt  at  the  Elkhorn 
single-track  tunnel.  This  is  3000  ft.  long  and  on  a  li^- 
per  cent,  grade.  On  account  of  ventilation  it  has  been 
necessarv',  under  steam  operation,  to  reduce  speed  up  grade 
to  about  6  mi.  per  hr.  This  has  required  7  min.  to 
clear  the  block,  whereas  under  electric  traction  the  move- 
ment is  made  in  3  min. 

The  heavy  coal  trains  on  this  line  (3250  tons)  have 
required  three  steam  locomotives,  a  road  engine  and  one 
helper  being  used  over  the  entire  section  and  a  pusher 
up  the  1.5-  and  2-per  cent,  grades.     These  were  heavy 


except  for  the  stretch  of  single  track  tlirough  the  Elkhorn 
tunnel.  There  is  also  a  considerable  length  of  jjassing 
sidings,  coal  branches  and  yard  tracks.  As  shown  in  Fig. 
1,  the  grades  on  the  line  are  heavy,  and  fully  fiO  per  cent. 
of  the  line  is  on  curve,  the  ma.xiniuni  being  about  12  deg. 

This  section  is  largely  a  local-switching  and  short- 
haul  division  between  the  coal  mines  and  Bluefield.  The 
coal  traffic  is  sent  east  from  Bluefield  after  cla.ssilication. 
There  is  also  over  this  section  menhandi.'^c-freight  and 
pa.s.senger  traffic,  whidi  is  still  hauled  by  steam  but  with 
the  electric  locomotives  as  helpers  on  the  grades. 

The  company's  aim  in  electrification  was,  first,  to  in- 
crca.se  the  capacity  of  the  line  by  reducing  the  time  re- 
quired to  handle  trains,  and,  .second,  to  provide  a  more 
economical  service  over  the  heavy  grades. 

TifAI-KIO  CONDITION.S 

Tlu'  coal  trains  maybe  dispatched  at  uniform  interval 
thioughout  the  day  to  give  desirable  loading  conditions 


Fui.  1.     Tlax  axd  Profile  of  Electric  Traction 
Division.  Norfolk  &  Western  Ey. 

Mallets  fitted  with  mechanical  stokers  and  superheaters. 
Now,  under  electric  operation,  one  locomotive  is  used 
over  the  entire  division,  with  a  helper  pushing  up  the  1.5- 
and  2-per  cent,  grades.  They  haul  trains  on  the  0.4-per 
cent,  grade  at  28  mi.  per  hr.  and  drop  down  to  14  mi.  on 
heavy  grades.  About  12  coal  trains  are  handled  per  day 
at  present  in  addition  to  the  helper  service  for  through 
freight  and  passenger  trains.  The  electrical  installation 
has  been  designed  for  handling  20  maximum-tonnage 
trains  a  day  east,  with  provision  for  additional  traffic  and 
extensions  when  needed. 

Power  Supply 

Energy  is  generated,  transmitted,  and  distributed  over 
the  line  by  single-phase  25-cycle  and  11,000-volt  current. 
At  this  potential  it  is  taken  by  the  locomotive  from  a 
catenary-supported  trolley  wire.  The  locomotives  are 
unicpie,  however,  in  that  they  transform  the  single-phase 
]i()wer  to  three-iiha.se  for  use  in  induction  motors.  In 
this  way  the  advantages  of  both  high-voltage  single-phase 
distribution  and  collection  and  three-plia.se  motors  are 
secured.  One  of  the  greatest  benefits  lies  in  the  ease  of 
regenerative?  braking  of  trains  down  grade  "by  feeding 
energy  back  to  the  line. 

Eeoenerative  BraKino 

This  is  the  first  important  railway  line  in  this  lountrv 
and  the  *ccond  in  the  world  where  electrii;  braking  has 
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Itoon  utili/.i'tl  Id  any  jirvni  v\U<nt.  (lln'  first  liciiijj  on  tlm 
(liovi  lino  in  Italy).  It  hnn  novcr  lioforc  ln'oii  applio] 
t«  Hiuli  ti>nnnj,'t's  ns  nn«  fnund  luTf.  Tlu'  lioHviest  trains 
i<t)A.«t  down  the  nitiuntain  ^rradcs  hold  liy  a  sini;lo  on^'ino 
to  a  uniform  spood  of  i'l  mi.  por  hr.,  with  llio  air-l>rakoM 
in  rosorvo  for  i)rinj;in^'  tiio  train  to  a  standstill  whon  ro- 
ijuin'd.  Thon>  is  a  lar;,'o  roduttion  prodiclod  in  tho  woar 
of  hrakoshoos,  tiros,  draft  j;oar  and  >;onoral  oquii)mont, 
and  tlioro  also  will  ho  somo  saving'  in  powor  duo  to  tho 
n-turn  of  onorjry  to  tho  lino  for  othor  trains  if  thoro  is  a 
douinnd  at  the  time.  Whon  thoro  is  no  domand  for  tho 
n'turnod  powor  it  is  ahsorltod  l>y  rheostats  at  tho  jxiwor 
houso. 

LOI'OMOTIVICS 

There  are  at   present  in  use  on   tho   Hlkhorn  sootion 
twelve  270-ton   electric   loooniotivos,  oaoh   consisting  of 


whool  liaso,  and  a  rndinl  two-whool  lending  truck.  The 
humping;  and  traction  stroHSOH  arc  transmitted  through 
twin  draft  rigging  mounted  on  the  main  truckK  and  along 
tile  main  frames.  Tho  cah  iH  a  hox  structure  KUjiported 
on  tho  nniin  truck  by  Hpring-cushionod  friction  platcH — 
without  weight  on  the  center  i)ins,  which  serve  oidy  to 
hold  the  cah  in  proper  position.  There  are  two  end  doors 
and  a  side  door  near  each  end  on  the  engineman'H  side. 

.MoTOii.s 

There  are  two  three-phase  wound-rotor  induction  mo- 
tors on  each  truck.  The  shafts  carry  twin  ])inionH  mesh- 
ing with  a  large  gear  on  a  jackshaft  and  therefore  revolve 
in  opposite  directions.  The  jacksiiaft  gear  has  a  crank  pin 
directly  mounted  on  it  with  rods  running  to  the  drivers. 

The  locomotives  have  two  running  speeds — 14  and 
28  mi.  per  hr.     For  both  speeds  all  motors  are  connected 


Fig.  2.     The  Norfolk  &  Westekn  2<0-Tox  Electric  Locomotive 


two  similar  half  unit.';  coupled  together.  The  design  pro- 
vides for  the  severe  requirements  of  this  line  without  the 
special  manipulation  which  has  been  needed  with  steam 
locomotives.  (In  handling  the  long  and  heavy  trains 
i>n  these  mountain  grades  it  is  necessary  to  have  part  of 
the  motor  power  at  the  rear  end  to  avoid  excessive  strains 
en  the  draft  rigging  of  the  cars.  With  long  trains  there  is 
difficulty  in  signaling  from  one  locomotive  to  the  other, 
so  that  often  the  rear  locomotive  is  stalled  for  a  minute 
or  more  in  it^  effort  to  start  the  train  before  the  head  loco- 
motive gets  into  full  action.  Also  at  times  the  head 
engine  shuts  off  power  and  applies  brakes  while  the  rear 
engine  keeps  pushing.) 

Trucks  axd  Cab 
Each  locomotive  unit  has  two  main  trucks  connected 
by  a  hinge :  each  truck  has  two  driving  axles  in  a  rigid 


in  parallel,  but  with  an  eight-pole  arrangement  of  the 
motor  field  windings  for  the  lower  and  a  four-pole  wind- 
ing combination  for  the  higher  speed.  Eesistance  is  in- 
serted in  the  secondary  circuit  of  the  motor  in  starting, 
a  water  rheostat  being  used  because  of  the  smooth  grada- 
tions of  tractive  effort  obtained  and  the  ease  of  dissipating 
large  amounts  of  heat  by  evaporation.  Tlie  motors  are 
cooled  by  air  blast. 

Phase  Coxverter 
Unit-switch  control  is  iised  with  a  master  controller  in 
each  operating  compartment.  The  current  comes  from 
the  11, 000- volt  pantograph  collector  through  an  oil  cir- 
cuit breaker  to  the  main  transformers.  To  the  low-ten- 
sion side  of  the  transformer  is  connected  the  phase  con- 
verter, which  operates  constantly  when  the  locomotive 
is  in  service.     This  machine  is  an  idle  induction  motor 
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with  a  short-circuited  or  squirrel-cage  secondary  (rotor) 
and  with  two  windings  on  the  stator.  one  driving  the  rotor 
and  the  other  furnishing  current  90  deg.  out  of  phase  with 
tlie  main  supply. 

As  shown  in  Fig.  5,  the  driving  primar\-  circuit  of 
the  converter  is  connected  across  the  secondary  of  the 
locomotive  transformer,  taking  current  at  725  volts.  The 
displacement  primary  circuit   is   connected  between  the 


the  shaft  with  the  converter  is  a  single-phase  series  com- 
mutator motor  for  starting,  a  blower  for  cooling  the  mo- 
tors and  transformers  and  an  air  compressor,  the  latter 
being  driven  through  a  clutch. 

Collectors 

The  pantograph  collectors  are  raised  and  held  in  con- 
tact with  the  overhead  wire  by  springs  and  are  lowered 
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FiG.  3.     Plax  axd  Elevation  of  Sixgle-Phase  Three-Piiase  Locomotive 


middle  tap  of  the  main-transformer  secondary  and  one 
of  the  three-pha.se  motor  leads,  giving  a  three-phase  cur- 
rent by  the  equivalent  of  an  ordinary  two-phase-three- 
phase  transformer  connection.  The  converter  passes  only 
a  small  part  of  the  current  taken  by  the  main  motors,  the 
rest  coining  directly   from   th(>  main   transforniers.     On 
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by  compressed  air,  locking  when  down.  There  are  two 
sets  of  insulators  in  series  supporting  the  frame.  If  it 
is  found  necessary  in  operation,  the  shoes  will  be  fitted 
with  end  horns  which  will  automatically  fold  in  when 
the  pantograph  is  lowered  by  the  overhead  wire  througli 
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tuiiiu'ls,  lUfi'iimiodiiliiii:  llicmsi'lvt's  in  tliis  way  to  tlic  n;- 
utriiti'tl  clfaniii.i's. 

l,U;l   ID    Iflll'.OSTATS 

There  is  n  walfr  rlicosiat  I'nr  caili  niotDr;  fhi'sc  arc  o|i 
ornti'il  ill  pairs  with  oni'  stora;,'!'  n'scrvnir,  cooliiij^  tower. 


Fl(i.   ().       I'llASK   CoNVKHTKIt 

t  iriuh\tin<r  puni]i  ami  (iporatin^  nioclianisin  for  each  pair. 
Tho  ossontial  parts  of  oac-h  rheostat  (see  Fig.  7)  are  a 
cast-iron  tank  in  wliieh  are  mounted  one  set  of  metal 
plates  eonnei'teil  to  the  motor  ami  a  second  set  of  adjacent 
plates  connected  to  the  jrround.  The  ])lates  are  not  moved, 
hut  tlie  water  is  raised  or  lowered.  The  higher  the  liquid 
rises  on  the  plates,  the  lower  tho  resistance  becomes,  the 
mininmm   resistance  being  jilaced   in   the   motor  circuit 


a  series  of  trays  and  comes  in  rontact  with  a  stream  of 

air  from  the  main   ventihiling  (hid. 

'J'hi-  nioH'  im|)orlant  <Mmeii>ioi)s  and  operating  chanir- 

teristicH  of  the  locomotives  are  shown  in  tlie  table: 

I.iMiKlh    oviT    iloulili-    unit I  or.  ft.     H       In 

IX'lvInK     wheel     liiiHO h.'lft.   10        In. 

Kl(ll<l     wli.el      huHu lift. 

TnicU     wheel     l.aHe 10  ft.     0       In 

Height,  nill   to  locked  pnntotrrnph 1(1  ft. 

Ih-lKliI    1(1    K.I)    of    iiili 14   ft.     a       In. 

.Miixlimiin     wl.llh     over     nil 11    ft.     6'4    In. 

Wl.llh     over    oiili     body 10  ft.      3        In 

I  "liiniilir    of    drlvluK    wheel* 62  In. 

I  ilMnieicr   of    pony    whcelH 30  In. 

WelKht     on     drivers 220  lonH 

ToImI    weight     270  tonn 

.Mii.\lniuni    Kuiiriintecd    liorHepower    on    0.4     per 

i-ent.    K'rnde     6,700 

Miixiniuni    KUJininlecd    liorHepower    on    1    find    2 

pi-r    cent.    KriideH 5,000 

Ciijiriiiileed    accelerulInK   trnctlvc    effort   on    0.4 

in-r  ci'nt.    tfrnde,    poundH 90,000 

Cii.irnnloed    :\rcelerutlnK     trnctlvc    effort    on     1 

:ind    2    per  cent,    KradeH,   pounds 13,300 

Dr.iwhnr    inill    at    luilfortn    acceleration    on    0.4 

per   cent,    ^rade,    ponndH 79,400 

Drawbar  i)ull   at   uniform   acceleration  on   1   per 

<-i'rit.     >;riide.     poundH 114,000 

Drawbar    j.ull    at    uniform    acceleration    on     1..") 

and    2    per    cent.    uradeH.    poundH 91,800 

Ilil^'hest   recorded   drawbar   iiull,   pounds 180,000 

lv\<;iNKKits 

The  locomotives  were  built  juintly  by  tlic  Westinghouse 
Electric  &  Manufacturing  Co.  and  the  IJaldwin  Locomo- 
tive Works.  The  general  layout  and  detail  designs  of  the 
entire  installation  were  the  work  of  Gibbs  &  Hill,  of 
New  York  City,  the  railway's  consulting  engineers.  All 
construction,  except  the  power  house  and  .some  of  its 
equipment  and  the  inspection  l)uildings,  was  carried  out 
under  the  supervision  of  tlic  consulting  engineers  by  a  spe- 
cially organized  railroad   force. 


Tk 


Lu^rU)    lillKOSTAT 


when  the  plates  are  entirely  suljinerged.  The  water  is 
continuously  circulated  by  a  motor-driven  centrifugal 
pump,  and  passes  through  the  bottom  of  the  tank  over  the 
top  of  a  hollow  plunger  (weir)  and  back  through  the 
plunger  to  the  storage  reservoir.  A  portion  of  the  water 
is  bypassed  through  a  cooling  tower,  where  it  flows  over 


Rapid  (ir««th  of  Hawaiian  HailMay — The  expansion  of 
the  railway  system  on  the  Island  of  Oahu  is  most  gratifying 
to  its  backers,  who  were  almost  ruined  during  the  first  few 
years  of  operation.  Twenty  years  ago  there  were  23%  mi. 
of  track;  today  127  mi.  are  maintained.  According  to  A.  I'. 
Taylor,  in  "Commerce  Reports,"  there  are  now  22  locomotives, 
44  passenger  cars  and  .'J20  freight  cars.  There  are  36,000  ft. 
of  wharfage  with  capacity  for  storing  20,000  tons  of  sugar. 
The  gross  earnings  of  the  road  20  years  ago  were  $120,000; 
now  they  are  11,300,000.  Then  79,000  passengers  were  carried 
yearly,  while  in  1914  about  1,140,000  passengers  were  trans- 
ported. This  railway,  which  starts  at  Honolulu,  taps  five  of 
the  largest  sugar  plantations  in  the  Hawaiian  Islands,  all 
the  big  pineapple  plantations,  several  stock  farms  and  rice 
and  banana  plantations,  and  skirts  the  shores  of  Pearl 
Harbor,  where  the  United  .States  Government  is  building  a 
naval  station  and  drydock.  In  addition  to  its  commercial 
importance,  the  road  gives  access  to  some  of  the  finest  scenic 
features   on    the    Island. 

The  Flo«-  of  the  Colorado  Kiver  is  sufficient  to  irrigate  the 
entire  Colorado  delta,  according  to  a  report  made  on  Ma.v 
24  by  C.  R.  Rockwood,  Chief  Engineer  of  the  Imperial  Irri- 
gation District.  Twenty-three  years  ago,  in  1893,  Mr.  Rock- 
wood  stated  that  the  Colorado  River  furnished  sufficient  water 
to  irrigate  every  acre  on  its  lower  drainage  basin  to  which 
water  could  be  applied.  Data  now  available  permit  a  much 
more  comprehensive  and  complete  report.  Mr.  Rockwood 
finds  that  the  area  which  may  be  irrigated  with  the  flow  of 
the  Colorado  River  at  minimum  stage  varies  from  4.672,000 
acres  in  June  to  829,000  acres  in  September.  Below  The 
Needles,  Mr.  Rockwood  estimates  that  1.700,000  acres  may 
eventually  require  water.  Long  before  this  entire  amount  is 
brought  under  cultivation,  however,  it  will  be  feasible  to  pro- 
vide storage  reservoirs  on  the  upper  tributaries  of  the  Colo- 
r.ado  for  the  impounding  of  flood  waters;  and  with  this  done, 
the  river  can  furnish  an  absolutely  safe  supply  for  the  months 
of  July,  August.  September  and  October,  which  are  the  only 
months  in  which  the  normal  flow  of  the  river  might  be  in- 
adequate. His  final  conclusions  are  that  the  river  without 
storage  can  irrigate  1,200,000  acres,  and  with  2,000,000  acre- 
ft.  of  stored  water  every  available  acre  below  the  Grand 
Canon,  including  all  lands  in  Mexico,  could  be  irrigated. 
Even  without  storage  and  this  entire  area  under  irrigation, 
the  worst  that  could  happen  in  a  year  would  be  the  loss  of 
one  or  two  cuttings  of  alfalfa  on  a  part  of  the  land. 
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Tlhve  miiaoas  IRavei?  S-^Ft, 


The  Illinois  state  legislature  has  passed  the  bill  en- 
dorsed by  Governor  Dunne  providing  for  a  waterway  of 
8-ft.  draft  connecting  the  Chicago  Drainage  Canal  at 
Joliet  with  the  Illinois  Eiver  at  La  Salle.  The  distance 
is  65  mi.  The  work  will  be  partly  river  improvement 
and  partly  canal,  and  may  be  commenced  this  year  and 
probably  completed  in  two  years.  While  this  project 
lias  been  advocated  as  part  of  a  Lakes-and-Gulf  water- 
way, it  is  said  also  that  it  will  have  considerable  local 
traffic  between  Chicago  and  manufacturing  establish- 
ments in  the  Illinois  Eiver  valley.  The  bill  provides  for 
an  Illinois  Eiver  waterway  commission  composed  of  five 
members  (one  of  whom  is  to  be  an  engineer)  and  author- 
izes the  expenditure  of  $5,000,000  for  the  waterway. 
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To  protect  automobilists  at  grade  crossings  on  Long 
Island  the  Long  Island  E.E.  has  inaugurated  a  campaign 
of  safety  to  impress  automobile  drivers  with  the  vital 
necessity  of  prudence  when  approaching  railroad  tracks. 


THIS  SIGN  MAY  SAVE  YOUR  LIFE  TODAY. 

M  Tne  Precauiions  m  The   Wona  wiii  Not  Save  The 

Lives    01    Tnose  wno  Drive  AulomoDiles   RecKlessly 

Over  ■  Raiiroao  Crossings. 

mien  flpproacning  a  crossing  Please  Slop.  Loon,  e  Listen 

We  Are  Doing  Our  Part,    wonl   You    Do  >ojrs  ? 

LONO  ISLAND  RAILROAD. 


■^*;JJR!^.. 


XkW   W.\Ii\I\(S   SldX   OK  THE   L.    i.    Ii.lv. 

The  company'.s  400  mi.  of  trackage  thread  territory  in 
which  aiit()niol)i]e.s  are  prol)ab]y  more  abundant  than  any- 
where el.Hc  in  the  world. 

The  company  will  spend  $•.>"),()()()  ])er  month  in  urging 
automobilists  to  be  careful.  Adverti.scments  known  as 
"life-saving  bulletins"  are  being  inscrtod  in  nc\vs|)ai>ers 
11 11(1  large  warning  sign.n  have  been  posted  conspicuously 
iifrtr  the  bridge  and  ferry  entrances  on  Long  Island  and  on 
rhe  main  thoroughfares.  Some  of  these  signs  arc  50  ft. 
long  by  10  ft.  high  (see  the  accomijanying  view),  wliilo 
others  will  be  10  ft.  .square.  Several  will  be  electrically 
lighted  at  night. 

J.  A.  Mc(!reft,  General  Manager  of  the  Long  Island 
U.K.,  who  was  the  originator  of  the  new  advertising  cam- 
paign, recently  stated  that  during  the  lust  ten  years  there 
lias  been  a  st.eady  increa.se  in  the  numlM-r  of  automoliile 


accidents  on  Long  Island  grade  crossings.  This  he 
attributes  chiefly  to  the  large  increase  in  the  number 
of  automobiles.  In  the  last  ten  years  the  railroad  has 
eliminated  305  of  its  grade  crossings  at  a  cost  of  more- 
than  $15,000,000.  In  spite  of  this  work  there  are  still  631 
grade  crossings  on  the  island.  At  the  present  time  work 
is  under  way  to  eliminate  32  crossings.  Of  the  crossings 
still  existent  300  are  protected  by  gates.  The  others  are 
mostly  on  private  roads  or  roads  where  the  traffic  is  small. 
IS 

CosaHs'©!  of  Utalats^    IRsites  ^©= 
sttore^  asa  He^^F  J^Tsey 

The  Xew  Jersey  Court  of  Errors  and  Appeals  on  June 
14  reversed  its  decision  of  Dec.  9,  191-4,  and  confirmed 
the  opinion  of  the  Board  of  Public  Utility  Commissioners 
and  the  decision  of  the  Supreme  Court  in  the  so-called 
Passaic  90c.  gas  case.  As  discussed  in  Exgixeekino 
Xews,  Jan.  21,  1915,  p.  130,  the  decision  which  has  now 
been  overturned  was  notable  for  its  rejection  of  the  idea 
that  franchise  value  was  generally  to  be  limited  to  that 
set  up  by  cost  and  burden,  for  its  adherence  to  the  princi- 
ple that  franchises  are  property  and  hence  have  value,, 
and  for  its  recommendation  that  franchise  value  probably 
could  be  measured  by  the  difference  between  market  value 
of  stocks  plus  floating  debt  and  physical  value  plus  de- 
velopment expense.  Eeargument  had  been  sought  by  the 
commission  and  the  municipalities  involved  on  the 
grounds  that  the  decision  was  against  the  intent  of  the  leg- 
islature in  passing  the  public-utilities  law  and  that  the 
recommended  rule  destroyed  public  control  over  rates. 

m 
244°^^»    BsSasacedl^Leveip    or 
Da!fecil«=ILHftl  Bipadg©  for  tfi^e 
ica^o  Raver 


The  widening  and  improvement  of  T^th  St.,  Chicago,, 
necessitate  the  construction  of  a  new  drawbridge  across 
the  Chicago  Eiver.  The  design  and  size  of  the  structure 
nuike  it  .specially  interesting.  It  will  be  of  the  direct-lift 
or  balanced-lever  lift  type  (see  Exgixeehing  News, 
June  5,  1913,  p.  1108),  the  span  being  raised  in  a  vertical 
plane  by  means  of  levers  rotating  on  trunnions  carried  by 
towers  on  the  end  piers  or  abutments. 

The  length  of  the  lift  span  is  241  ft.  As  the  bridge  is 
on  a  skew,  this  gives  a  clear  channel  of  200  ft.  The  towers 
are  square  with  the  bridge.  The  deck  is  90  ft.  wide,  with 
a  roadway  between  tnisses  spaced  (>0  ft.  c.  to  c,  and  two 
sidewalks  outside  of  the  trusses.  The  roadway  will  have 
a  double-track  street-car  line.  The  weight  of  this  span 
will  be  about  1000  tons.  It  will  have  a  lift  of  about  100 
ft.,  giving  a  clear  headway  of  120  ft.  when  raised.  The 
towers  will  be  200  ft.  high  above  the  water,  and  the  lifting 
levers  will  be  102  ft.  long.  The  bridge  will  be  operated 
by  four  ])inions  at  the  corners,  engaging  racks  on  the 
faces  of  tile  coluniiis  of  the  towers,  the  pinions  being  driven 
by  four  ()5-hi).  motors. 


.Inn.'   ir.    I'.MT, 


!•:  N  (i  I  Nr;  !■;  i;  i  \(;    .\  !•:  w  s 


w'.n 


'I'lic  l)ri(l)H'  will  111'  l)nilt  fur  the  cilv  of  (Jliira;,'<),  ami 
till"  tii'si;:ii  lias  lifi'ii  approvt'il  liy  the  Saiiilary  Distriit 
niul  tin-  ('lii(a;;o  IMaii  (J(iiiiin'...ioii.  Tlic  city  ruiisidi-ri'il 
I  thriH'  lypfs-  tin-  (Idulilc-lcaf  Imsculc,  (lie  cahli'  lift  and  tin- 
dinvt-lift  tir  Imlaiircd-li'vi'r  lift.  Tlic  tiniditioiis  to  iif 
met  iiuliidi'd  iiDii-iiitfifi'it'iiif  with  adjaiciit  railway 
tnti-ks  and  |tiv,ision  for  sliiftin;;  in  tlu-  fulinv  to  atcoiii- 
niodati*  tlu'  (iossil>U«  8traij;lit('nin;j  of  the  river.  'I'lu-  lirst 
cost  and  inaintcntnu'r  cost  were  also  considcnMl  favorabk- 
\o  till'  tli'siu'ii  adoptod.  'I'liis  type  of  lift  lirid^'i-  i.s  of  very 
modern  date.  It  was  inveiiteil  and  patented  in  11)12  by 
Joseph  I*.  Strauss.  ])resident  and  Chief  Hn;,'iiieer  u(  the 
Strauss  Bascule  Hridije  Co.,  of  Chicairo.  'I'liis  company 
acts  as  consultiiii:  enji^ineer  for  hoth  tlu'  sii|)erslructiire 
and  tlie  suhstrurture  of  the  \'ii\\  St.  hridu'c  The  a|)])ro.\i- 
mate  cost  will  he  $100,000  for  the  former  and  $C>(),000 
for  the  latter.  The  plans  are  heiiijx  prepared,  and  con- 
tracts will   ho   let   ill   a    few   months. 


ClevelaE&dl 


eni^s  L&Re   Fner 


The  new  !»th  St.  Pier  at  Cleveland.  Ohio,  was  opened 
for  shipping  on  June  G  by  the  hcrthiiii;  of  the  Butlalo 
lake  boat.  This  is  the  first  large  shipi)ing  pier  in  the 
city  to  be  built  out  into  the  lake,  all  such  trallic  hitherto 
♦■oming  to  piers  in  the  narrow  and  tortuous  Cuyahoga 
River.  It  will  be  used  in  the  future  for  the  Bulfalo  and 
Detroit  lake  steamers. 

:^ 

Celebupatnoini    of  ^Ke    FnlTdnetllhi 

Aiairaivea'ssi2'5^  of  Woircestleip 

Fols^tleclhxiraac  HirasMtluatle 

The  fiftieth  anniversary  of  the  granting  of  a  charter 
to  the  Worcester  Polytechnic  Institute,  the  first  Amer- 
ican technical  school  to  establish  a  fully  equipped  manu- 
facturing plant  (the  Washburn  Shops)  as  an  adjunct  to  a 
course  in  meclianical  engineering,  was  celebrated  at  Wor- 
cester, Mass.,  June  8,  9  and  10.  Delegates  from  nearly 
100  colleges,  universities  and  technical  schools  and  from 
eight  national  engineering  societies  attended  the  exer- 
cises, which  included  a  reception  by  Dr.  Ira  ^N".  Hollis, 
president  of  the  Institute ;  a  public  meeting  in  Mechanics' 
Hall,  and  the  annual  commencement  exercises. 

Addresses  were  made  by  Dr.  A.  Lawrence  Lowell,  presi- 
dent of  Harvard  University ;  John  A.  Brashear,  president 
of  the  American  Society  of  Mechanical  Engineers ;  Gov- 
enior  Walsh  of  Massachusetts,  and  Dr.  R.  C.  Maclaurin, 
president  of  the  Massachusetts  Institute  of  Technology. 
It  had  been  expected  that  ^laj.-Gen.  George  Washington 
Goethals,  U.  S.  A.,  would  be  the  chief  guest  of  honor,  but 
a  summons  to  testify  at  a  hearing  of  the  L'nited  States 
District  Court  at  Indianapolis  prevented  his  attendance. 

Another  feature  of  the  celebration  was  a  banquet  of 
the  alumni,  delegates  and  invited  guests,  at  which  speeches 
were  made  by  Maj.-Gen.  Leonard  Wood,  L'.  S.  A. ;  Howard 
Elliott,  president  of  the  Xew  York,  Xew  Haven  &  Hart- 
ford R.R. ;  Arthur  D.  Little,  Consulting  Engineer  and 
Chemist,  of  Boston,  Mass.,  and  Senator  John  W.  AVeeks, 
of  Massachusetts. 

At  a  special  meeting  of  the  American  Society  of  ile- 
chanical  Engineers  held  June  9  in  the  electrical  engineer- 
ing laboratories  of  the  Institute,  (ieorge  I.  Alden,  of  the 
board  of  trustees,  formerly  professor  of  mechanical  engi- 
neering at  the  Institute,  read  a  paper  on  "The  Ideals  of 


the  Wa^iil.iirn  Shops."  I'rof.  W.  W.  Bird,  h<-ad  of  the 
deparliiiiMit  of  nii'chanical  engineering  and  director  of 
the    Washbiirn    Shops,  also   spoke. 


.lllin-j  IliiNMr*.  iiwihmI  liy  lh<-  V'lr«lnla  Uy.  fit  I'ower  Co., 
air  III  i>|ii'iatloii  In  KU-IiiikimiI,  Vii,,  In  romiH-tltlon  with  tliii 
Irc'U-liiiK-i-  vi'lilcloM  which  tlirfiilriiiMl  to  Irnimir  Ihn  ciiriiliiKH 
<if  tliu  traction  company.  Maxlinuiii  loiitcM  of  ;;  ml.  In  li^nxth 
aro  i-oviTi'il.  ThcMc  an:  parallt'l  with  Iho  J-ar  llncH,  hut  about 
two  blurkN  olT. 

A  Drrrrniir  In  .NiinibiT  «f  .H(r«>rt-UnllMiiy  Ac€'lilrnl«  Ih  r<-- 
tiortoil  III  111'  cmr  n-Miilt  of  tln'  iinl v<-ih.i1  ailniitloii  of  "ncar- 
hIiIo"  HliiiiH  III  .New  York  (!lly.  I-'or  the  llrMt  four  iiionthH  of 
I'.il.'i  acchlt'iilH  of  all  kln<lH  on  «urfacc-cjir  llncH  numl><:r<.-<l 
sri!!".  coinpariMl  with  10,6.10  for  1U14.  The  number  of  fatal  ao 
■•IdciitM  ffll   from   37  to  29. 

A  .lolnt  Outfiill  Sowpr  for  K!  Centro  and  Imperial  Valley. 
California,  iinil  a  Ht'wt-rjiKO  HyHtem  for  El  Centro  are  pro- 
po.s.Ml.  To  KOt  a  gravity  outf:ill,  ICl  Centro  def-ldeil  to  build  an 
outfall  4  ml.  lon>f  to  Iiiiporlal,  aiul  the  two  cities  agreed  to 
continue  this  sewer  by  a  Joint  outfall  to  the  New  Illver,  3  ml. 
farther  on.  EI  Centro  has  voted  $250,000  of  bonds  and  Im- 
perial  has  voted  $69,000  of  bonds  for   the  work. 

ForrlKii  C'oninMTce  StatlMtlon  for  the  ten  months  ended 
Apr.  30  Nhow  a  reductiun  in  the  value  of  United  States  Im- 
ports of  about  $200,0011,000  aiKl  an  increase  in  the  value  of  ex- 
ports of  about  $180,000,000.  The  increase  in  exports  is  due  al- 
most wholly  to  an  enormous  increase  in  the  amount  of  food- 
stuffs sent  abroad.  Notwithstanding  the  large  shipments  of 
war  materials,  of  which  so  much  has  been  heard,  the  value 
of  manufactured  materials  exported  from  the  United  States 
in  the  ten  months  is  $40,000,000  less  than  in  the  ten  month.s 
ended   Apr.   30,   1914. 

The  KrelKlit  Steamer  "I'ennMylvanian"  of  the  American 
Hawaiian  Line  has  made  the  voyage  from  Philadelphia  to 
San  Francisco  through  the  Panama  Canal  in  14  days,  17  hr. 
and  25  min.  The  "Penn.sylvanian"  is  408  ft.  long  and  of  64-ft. 
beam.  It  is  of  6649  gross  tons  and  4064  net  tons  register. 
The  vessel  covered  the  5130  mi.  from  Philadelphia  to  San 
Francisco  at  an  average  speed  of  14.551  knots.  There  was 
burned  under  the  boilers  3977  bbl.  of  fuel  oil,  or  0.77  bbl. 
per  mi. 

Meetings  of  Knti;ineerM  are  to  be  held  in  San  Francisco 
from  Tuesday,  Sept.  14,  to  Saturday,  Sept.  25.  The  Road 
Congress,  under  the  joint  auspices  of  the  American  Highways 
Association  and  the  American  Road  Builders  Association,  is 
to  continue  from  Tuesday,  Sept.  14,  to  Friday,  Sept.  17,  in- 
clusive. On  Sept.  16  and  17  are  to  be  held  conventions  of  tip; 
four  national  societies  of  Civil,  Mechanical,  Mining  and  Elec- 
trical Engineers,  each  society  meeting  separately.  Saturday 
and  Sunday,  Sept.  18  and  19,  are  to  be  devoted  to  excursions  to 
points  of  engineering  interest  in  San  Francisco  and  vicinity. 
The  following  week,  from  Sept.  20  to  25,  is  given  up  to  the 
International  Engineering  Congress. 

liow  Prices  for  Brick  Pavin;;  were  bid  on  street  contracts 
for  which  bids  were  opened  in  St.  Louis  on  June  11.  On  two 
streets  where  specifications  required  a  5-in.  concrete  base  and 
a  cushion  of  dry  cement  mortar  under  the  brick  the  prices 
bid  were  from  $1.68  to  $1.99  per  sci.yd.  on  one  street  and 
from  $1.82  to  $2  per  sq.yd.  on  the  other.  These  prices  did  not 
include  preparation  of  the  subgrade.  On  five  other  contracts, 
where  a  cushion  of  limestone  screenings  was  substituted  for 
the  cushion  of  dry  cement  mortar,  prices  ran  from  $1.67  to 
$1.87  per  sq.yd.  All  these  specifications  included  the  use  of 
wire-cut  lug  brick. 

A  Fire  in  tlie  HooHac  Tunnel,  in  Massachusetts,  starting  at 
8  p.m.  on  June  9,  destroyed  three  freight  cars  and  damaged 
others,  blocking  the  tunnel.  The  first  was  caused  by  the 
breaking  in  two  of  a  fast  freight  of  the  Boston  &  Maine  R.R. 
bound  for  Boston.  It  appears  that  in  the  sudden  stoppage  of 
a  portion  of  the  train  two  cars  were  thrown  against  the 
11,000-voIt  electric  line  suspended  from  the  roof  of  the  tunnel 
and  caused  the  fire.  The  North  Adams  Fire  Department,  as- 
sisted by  a  force  of  railroad  men,  endeavored  to  chock  the 
fire,  but  was  not  successful.  In  the  meantime  trains  on  the 
Fitchburg  division  were  detoured  from  Greenfield,  Mass.,  to 
Springfield  and  thence  to  Pittsfield  and  North  Adams  over  the 
Boston   &  Albany  R.R. 

A  Proponed  Central  Parlvway  In  St.  I.ouiM  was  defeated  by 
a  popular  referendum  vote  in  a  recent  special  election.  The 
St.  Louis  City  Plan  Commission  proposed  to  condemn  about 
20  city  blocks,  from  12th  St.  to  Grand  Ave.,  through  a  dilapi- 
dated district,  and  to  construct  a  new  trafficway  through  the 
property  to  relieve  congestion  on  Locust  St.,  using  the  re- 
mainder  of  the  area  for   park   and   recreation   purposes.     The/ 


1198 


E  X  Cr  I  X  E  E  E  I  X  G     X  E  W  S 


Vol.  73,  Xo.  24 


total  cost  of  the  property  was  estimated  at  from  $6,000,000  to 
$10,000,000.  The  plans  were  approved  by  proirressive  civic 
organizations  of  the  city,  but  had  to  be  submitted  to  a  ref- 
erendum vote  on  account  of  the  clause  in  the  new  charter 
adopted  by  St.  Louis  last  year  providing  for  the  initiative  and 
referendum.  A  very  active  campaign  was  made  by  those 
favoring  and  opposing  the  parkway  project,  but  a  light  vote 
was  cast  in  the  election,  only  about  two-thirds  of  the  regis- 
tered voters  appearing  at  the  poles.  The  project  was  de- 
feated by  a  majority  of  about  10,000.  Since  the  election  a 
committee  has  been  organized  for  the  better  education  of  the 
public  with  regard  to  civic  improvements,  and  it  is  probable 
that  this  proposition  or  a  similar  one  will  again  be  brought 
forward  shortly. 

A  Street-Car  Strike  in  Cbicasc  involving  also  all  the  ele- 
vated railways,  went  into  effect  Sunday  night,  June  i^,  and 
caused  a  complete  stoppage  of  local  transportation.  About 
14,000  men  were  said  to  have  gone  out.  Negotiations  between 
the  men  and  the  companies  have  been  in  progreess  for  some 
time,  but  the  crisis  came  rather  suddenly.  Both  sides  pro- 
posed arbitration,  but  the  unions  made  their  acceptance  of 
arbitration  conditional  upon  certain  concessions  being  made 
in  advance  by  the  companies.  The  latter  declined  to  make 
these  concessions,  claiming  tliat  they  would  cause  a  great 
increase  in  e.xpenses.  and  that  the  entire  matter  should  be 
included  in  the  arbitration.  It  is  expected  that  "jitney"  auto- 
mobile service  will  be  introduced  and  various  makeshift  ar- 
rangements made,  while  some  of  the  large  concerns  are  quar- 
tering employees  in  the  downtown  hotels.  The  companies 
decided  to  make  no  attempt  to  run  the  surface  cars  on  the 
first  day.  but  operated  some  trains  on  the  elevated  lines  under 
police  protection. 

The  Organization  of  a  Civilian  Engineer  Corpsi  as  part  of  a 
national  military  reserve  was  discussed  in  "Engineering 
News,"  of  June  3,  p.  1086.  The  Western  Society  of  Engineer.s 
has  a  special  committee  dealing  with  the  subject.  It  ap- 
pears that  the  United  States  War  Department  is  not  yet 
in  position  to  propose  a  definite  plan  by  which  civilian  engi- 
neers can  be  enrolled  in  a  reserve.  The  General  Staff  of  the 
army,  under  direction  of  the  Secretary  of  War,  is  con- 
sidering plans  for  such  a  reserve,  and  a  letter  has  been 
drafted  for  distribution  to  members  of  engineering  societies 
inquiring  as  to  their  views  and  their  probable  action  in  the 
matter.  From  this  letter  it  appears  that  as  engineer  troops 
constitute  about  5  per  cent,  of  an  army,  the  proposed  regular 
army  organization  of  450,000  men  would  require  an  engineer 
force-  of  22,500,  including  750  commissioned  officers.  About 
150  of  these  officers  would  probably  be  furnished  by  the 
regular  army  and  the  organized  milita,  while  the  remaining 
600  might  come  from  among  those  engineers  of  experience  in 
civil  life  who  have  proved  themselves  capable  as  leaders  and 
managers  of  men.  The  committee  of  the  Western  Society  of 
Engineers  has  urged  members  to  join  the  engineer  corps  of 
the  Illinois  National  Guard,  which  has  an  armory  at  Chicago. 
It  has  proposed  also  an  inquiry  as  to  the  number  of  engi- 
neers who  would  take  up  a  course  of  study  in  military  engi- 
neering or  would  attend  summer  camps  of  construction. 
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Mr.  M.  A.  Mulligan  was  recently  appointed  SuporiiUendcnt 
of  the  New  York  Division  of  the  Lehigh  Valley  R.R. 

Mr.  T.  L.  Landers  has  been  appointed  Resident  Engineer 
of  the  Intercolonial  Ry.,  with  headquarters  at  Truro,  Nova 
Scotia. 

Mr.  Henry  Ericsson,  Building  Commissioner  of  Chicago, 
111.,  has  resigned  and  will  resume  his  business  as  a  builder 
and   contractor. 

Mr.  John  Ernest  Lloyd,  Assl-Mtant  Division  Engineer  of 
the  Baltimore  &  Ohio  R.R.,  has  been  made  Division  Engineer, 
to  succeed  Mr.  A.  A.  Jackson. 

Mr.  J.  H.  Nuelle.  Chief  Engineer  of  the  New  York.  Ontario 
&  Western  Ry.,  at  Mlddlotown,  N.  Y.,  has  received  the  addi- 
tional appointment  of  Asalatant  General   Superintendent. 

Mr.  Lee  Hlghley.  Absoc.  M.  Am.  Soc.  C.  E.,  Chief  Engineer 
of  the  Tadflc  &  Maho  Northern  Ry.,  has  resigned  hU  poHl- 
tlon  and   the  office  of  chief  engineer  has  been  abolished. 

Mr.  Otto  H.  Tlttmann,  M.  Am.  Soc.  C.  K.,  formerly  Chief  of 
the  United  States  Const  and  Geodetic  Survey,  received  the 
honorary  degree  of  Doctor  of  Science  from  Stevens  Institute 
of  Technology  on   June   8. 

Mr.  Arthur  C.  Evorhnm.  M.  Am.  Hoc.  C.  E,  until  recently 
AnnlHtant   Chief    Engineer   of   the   Kansas   City   Torniinal    U.K., 


has  been  appointed  Chief  Executive  Officer  of  the  Park  De- 
partment   of    Kansas    City,    Mo. 

Mr.  M.  R.  Hull,  who  has  been  connected  with  the  En- 
gineering Department  of  the  Anaconda  Copper  Mining  Co.  at 
Great  Falls  and  Anaconda,  Jlont.,  for  several  years,  has  been 
appointed  Superintendent  of  Construction  at  the  Washoe 
Smelter   at   Anaconda. 

Mr.  Joseph  Battles  has  been  appointed  District  Sales  Man- 
ager of  the  Terry  Steam  Turbine  Co.,  of  Hartford,  Conn.,  cov- 
ering the  States  of  New  Mexico,  Colorado,  Wyoming  and  the 
western  part  of  Nebraska.  Mr.  Battles'  headquarters  are  at 
.)26   First   National   Bank   Building,   Denver,   Colo. 

Mr.  Eugene  O.  Christiansen,  Assoc.  M.  Am.  Soc.  C.  E.,  has 
been  appointed  Engineer  of  the  Special  Tax  Commission  of 
Cambridge,  Mass.  Mr.  Christiansen  is  a  graduate  of  the  Mas- 
sachusetts Institute  of  Technology  and  was  recently  a  student 
of   the   Harvard   Graduate   School   of   Business  Administration. 

Mr.  Jacob  B.  McKennan,  Jun.  Am.  Soc.  M.  E.,  formerly 
Manager  of  the  Minnequa  plant  of  the  Colorado  Fuel  &  Iron 
Co.,  has  been  made  General  Manager  of  the  company,  covering 
all  of  its  holdings.  Mr.  F.  E.  Parks,  formerly  Assistant  Man- 
ager, will  succeed  Mr.  McKennan  at  Minnequa.  Mr.  McKen- 
nan's  headquarters  will  be  at  the  company's  general  offices  in 
Pueblo,  Colo. 

Mr.  Edwin  Carlton  Wood.  Assoc.  M.  Am.  Soc.  C.  E.,  has 
been  appointed  Engineer-in-Charge  of  paving  of  the  City  of 
Dallas.  Tex.  Mr.  Wood  was  City  Engineer  of  Ft.  Worth  from 
1907  to  1909,  and  subseqvently  went  into  the  paving  business 
there,  in  which  he  remained  until  his  present  appointment. 
He  will  be  directly  in  charge  of  paving  construction  and 
maintenance. 

Mr.  Robert  Ridgway,  M.  Am.  Soc.  C.  E.,  on  June  9  was 
awarded  the  degree  of  Master  of  Science  in  Civil  Engineering 
by  the  New  York  University.  Mr.  Ridgway  is  Deputy  Chief 
Engineer  of  the  Public  Service  Commission  for  the  First  Dis- 
trict of  New  York,  under  Mr.  Alfred  Craven,  and  is  Engineer 
of  Subway  Construction.  His  portrait  and  a  brief  biography 
were  published  in   "Engineering  News,"  Oct.   8,   1914,   p.   732. 

Mr.  William  A.  Smith,  who  for  several  years  has  been 
connected  with  the  New  Y'ork  Central  &  Hudson  River  R.R.  in 
charge  of  eliminating  grade  crossings  in  the  vicinity  of  New 
York  City,  has  been  appointed  Village  Engineer  of  Tuckahoe 
and  Town  Engineer  of  Eastchester,  N.  Y.  Mr.  Smith  has 
opened  an  office  at  Tuckahoe,  N.  Y.,  where,  in  addition  to  his 
other  duties,  he  will  conduct  a  consulting  civil  and  municipal 
engineering   business. 

Mr.  Henry  Welles  Durham,  M.  Am.  Soc.  C.  E.,  recently 
Chief  Engineer  of  Highways  of  the  Borough  of  Manhattan, 
New  Y'ork  City,  under  President  McAneny,  and  formerly 
Resident  Engineer  of  Panama  municipal  improvements  and 
of  the  Cape  Cod  Canal,  announces  his  association  with  Mr. 
Percival  Robert  Moses.  F.  Am.  Inst.  E.  E.,  Electrical  and  Me- 
chanical Engineer,  at  366  Fifth  Ave.,  New  York  City,  where 
he  will   engage  in   municipal   engineering  work. 

Mr.  Ray  S.  Huey,  formerly  Assistant  General  Superintend- 
ent of  the  Universal  Portland  Cement  Co.'s  plant  at  Buffing- 
ton,  Ind.,  has  been  ai)pointed  Superintendent  of  the  company's 
plant  at  Duluth,  Minn.  Mr.  Fred  Robinson  has  been  ap- 
pointed Assistant  Superintendent  of  that  plant.  Mr.  C.  O. 
Soderquist,  formerly  Superintendent  of  Mill  No.  6  at  the  Buf- 
lington  plant,  has  been  appointed  Assistant  General  Superin- 
itndent  of  that  plant.  Mr.  J.  H.  Kempster,  formerly  Chief 
Chemist  at  Bufflngton,  has  been  appointed  Superintendent  of 
Mills  Nos.  3  and  4  there.  Mr.  M.  S.  Humphreys,  formerly  Chief 
Draftsman,   has   been   appointed   Superintendent   of  Mill   No.   6. 

The  Erie  R.R.  announces  the  following  changes  In  its  oper- 
ating force:  Mr.  Samuel  C.  Stickney,  formerly  Assistant  Gen- 
eral Manager  at  New  York  City,  has  been  appointed  Assistant 
to  the  Vice-President  of  the  Erie,  the  Chicago  &  Erie,  the 
New  York,  Susiiuehanna  &  Western  and  the  New  Jersey  & 
.New  York  railroads.  Mr.  Jason  C.  Tucker,  Assistant  to  the 
General  Manager  at  New  York,  has  been  appointed  Assistant 
to  the  Vlce-1'resldent.  Mr.  John  D.  Cummin,  Assistant  to 
the  General  Manager  at  New  York,  h.is  been  aiiiioiiited  Assist- 
ant to  the  Vice-President.  Mr.  Frederick  H.  Lincoln,  formerly 
C.enerul  Superintendent  of  the  Erie  H.R.  and  suh.sUllary  lines 
last  of  Salamanca,  has  been  appointed  General  Manager  of 
the  Lines  E.ist  of  Buffalo  and  Salamanca,  with  headquarters 
at  New  York  City.  Mr.  William  A.  Baldwin,  formerly  Assist- 
ant General  Superintendent  at  New  York  City,  has  been  ap- 
pointed General  Superintendent  of  Lines  East  of  Buffalo  and 
Saluiiiancn.  Mr.  John  B.  Dickson,  formerly  Assistant  General 
Manager  at  Cleveland,  has  been  appointed  tieneral  Superin- 
tendent of  Lines  Weal  of  HiifTalo  and  Salamanca.  Mr.  George 
W.  Klrtley,  formerly  Superintendent  of  Tran-Mportatlon  at 
New  York  City,  has  been  apiiolnted  tleneral  Superintendent  of 
Transportation. 
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EJ.  P.  Loril,  S.'.rrtMiy  o(  llir  (i.  II.  WlllliiiiiM  Cd.,  of 
Krie,  Penn.,  lunnufnctiiror  of  dcrrlckH  lunl  clnniHlioll  buckoln, 
•llxl   ri'cpiitly. 

Col.  Alfxumlcr  S.  Merritt,  who  for  iniiny  yourH  wns  con- 
nvcted  with  ttio  Dcimrtimiiil  of  Wnti-r  Supply,  (Iiih  iinil  Rlcc- 
irlclty  of  Now  York  City,  dloil  In  Hrooklyn,  N.  Y.,  on  Juno  C. 

Abel  T  UiirnoH.  who  for  nioro  than  STi  yci\rM  Hrrvnl  iih  Con- 
aultlnK  KliKlnrcr  of  Iho  H.  K.  Sturti-vant  Co.,  of  Honton.  illcil 
itt  hl«  homo  In  SImrin,  Miion.,  on  Juno  10,  In  hlH  XOth  your.  Ho 
retired    from   nctlve   work    only   ln8t   Septoniber, 

Wllllnni  I*  Rutnn,  formerly  Innpi-ftor  of  KulldhiKH  of  Siir- 
ramonto.  I'allf.,  dioil  rocontly  In  that  city.  Mr.  Itutan  w:ih 
liorn  In  Now.irk,  N.  J.,  about  r.O  ycar.s  nKo.  For  many  yriirH 
he  lived  li\  Hoston,  Ma»».,  where  he  was  connected  with  the 
NorcroiiK  Hros.  Co.,  and  Hubsequently,  In  partnership  with 
Mr.  John  Kraser,  conducted  a  eontractln>?  ai\d  building  bu»l- 
Me»».     He   1»  survived  by  a   widow  and  dauRhter. 

Capt.  Thomas  Johnson,  formerly  of  WllmlnKton,  Del.,  died 
at  his  home  In  Helle  Haven,  Va..  on  June  fi,  at  S7  years  of  iin>-- 
Cnptnln  Johnson  entered  the  Harlan  &  nolllnnsworth  Co.  at 
the  UKO  of  22,  and  In  iNi"!  rellreil  as  Suix'rlnlendmt  of  the 
shipyard  of  the  company.  His  last  work  before  retiring  was 
superlntentlInK  the  construction  of  vessels  for  the  Kaltlniore, 
Chesapeake  &  Atlantic  Ry.  His  widow  and  a  family  survive 
him. 

Charles  B.  Chinnock,  a  pioneer  In  the  electric  light  and 
telephone  fields,  died  recently  at  his  home  In  Brooklyn,  N.  Y. 
Mr.  Chinnock  was  born  In  London,  Kn^rland,  about  70  years 
ngo.  He  started  his  career  In  this  country  as  a  telcKrapher, 
and  later  w.-is  associated  with  Thomas  A.  Edison.  He  was 
subsequently  the  superintendent  of  the  first  central  station 
of  the  New  York  Kdlson  Co.,  and  as  Vice-President  of  the 
Kdlson  I'nited  Manufacturlns;  Co.  was  largely  responsible  for 
the  foundinB  of  the  Edison  Electric  Illuminating  Co.  of 
Hrooklyn.  At  one  time  he  was  Chief  Electrician  of  the  Jlet- 
lopolltnn  Telephone  Co.,  now  the  New  York  Teleplione  Co. 
Mr.  Chinnock  w.is  the  inventor  of  numerous  electrical  de- 
vices, among  them  an  automatic  transmitter  for  teaching 
telegraphy,  which  was  adopted  by  the  United  States  Govern- 
ment, and  a  method  of  suspending  aerial  cables,  now  used  by 
alt  the  telephone  and  telegraph  companies.  He  is  survived 
by  a  widow,  a  son  and  a  daughter. 
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COMING    MEETINGS 

SOCIETY    FOR   THE    PROMOTION    OF    ENGINEERING    EDU- 
CATION. 
June   22-25.     Annual   meeting  at   Iowa   State   College,   Ames, 
Iowa.     Secy.,  F.  L.  Bishop,  University  of  Pittsburgh,  Pitts- 
burgh, Penn. 
.\MERICAN    SOCIETY    OF    MECHANICAL,    ENGINEERS. 
June  22-25.     Summer  meeting  at  Buffalo,  N.  Y.     Secy.,  Calvin 
W.   Rice,   29    \V.    39th   St.,    New    York    City. 
AMERICAN   SOCIETY    FOR    TESTING    MATERIALS. 

June  22-26.     Annual  meeting  in  Atlantic  City.     Secy.,  Edgar 
Marburg,   University  of   Pennsylvania,   Philadelphia,   Penn. 
AMERICAN    INSTITUTE    OF   CHEMICAL    ENGINEERS. 

Aug.     16-lS    and     2.")-2S.       Annual     meeting    in     Los    Angeles, 
Calif.,    Aug.    Ifi-lS;    in    San    Francisco,    Aug.    25-28.      Secy., 
J.  C.  Olsen,   Cooper  Union,  New  York  City. 
AMERICAN    ASSOCIATION    OF    RAILROAD    SUPERINTEND- 
ENTS. 
Aug.   19-21.     Annual  convention  in   San   Francisco.     Secy.,  E. 
H.  Harman,   Room  101,  Union  Station,  St.  Louis,  Mo. 
AMERICAN    SOCIETY    OF    CIVIL     ENGINEERS. 

Sept.  16-18.     Annual  meeting  in  San  Francisco.     Secy.,  Chas. 
Warren  Hunt.  220  AV.   57lh  St.,  New  York  City. 
AMERICAN    SOCIETY    OF    MECHANICAL    ENGINEERS. 

Sept.   16-18.     Annual  meeting  in   San   Francisco.     Secy.,   Cal- 
vin  W.   Rice,   29   W.   39th   St.,   New   York   City. 
AMERICAN  INSTITUTE  OF  MINING   ENGINEERS. 

Sept.  16-18.     Annual  meeting  in  San  Francisco.     Secy.,  Brad- 
ley  Stoughton.    29    W.    39th   St.,   New   York   City. 
AMERICAN   INSTITUTE    OF    ELECTRICAL    ENGINEERS. 
Sept.    16-18.      Annual    meeting    in    San    Francisco.      Secy.,    F. 
L.  Hutchinson,  29  W.  39th  St.,  New  Y'ork  City. 
AMERICAN     SOCIETY     OF     HE.XTING     AND     VENTILATING 
ENGINEERS. 
Sept.    16-18.      Annual    meeting    in    San    Francisco.      Secy.,    J. 
J.  Blackmore.   29  W.   39th   St.,   New   York   City. 
AMERICAN    ELECTROCHEMICAL  SOCIETY. 

Sept.  16-18.     .\nnual  meeting  in  San  Francisco.     Secy.,  J.  W. 
Richards,  Lehigh  University,  South  Bethlehem,  Penn. 
INTERNATIONAL  ENGINEERING  CONGRESS. 
Sept.   20-25.     In  San   Francisco. 


'I'hr    \r«v    r.nulnnil    Water   Work*    Anaorlntlon    Ih   tu    hold    ItN 

ii.xl    Miiniial    I tinK    In    New     York    flly,    Sept.    7    to    9.      Tho 

liiMKliiuarliTN    will    bo    lit    tho    Waldorf-AHtorlu    llotul. 

The  i'lrvrlnnd  ICnirlnrrrliiK  Huctrtj — Tho  Sfith  annual  ban- 
•  luot  waH  ix'hl  at  III'-  Hotel  Ktatlor  on  Juno  K.  About  300 
iiii-niborH  and  guoHtH  attended.  AinoiiK  tho  spoakors  were 
lion.  Ni'Wton  1).  Maker,  Mayor  of  (,'lovi-l«iid ;  David  lioll,  proNl- 
ili'nt  of  the  Knglni-orlng  Hoiloty  of  Kuffalo,  and  C.  H.  EmmcI- 
styn,   paHt-i)roMldont   of   tho    Detroit    l':nKlneurlnK   Society. 

Amrrlrnn    Itnllwnr    Mnatrr    MeohnnIrN*    Aniiooliitlon — At    tho 

annual  eon vontlon  of  the  .Maslir  .Mi-<lianl<«'  AMNoclatlon,  hold 
lust  wiek  In  Atlantic  City,  .\.  J.,  tho  following  oMIcorH  were 
.lieted:  rr<nldont,  E.  W.  Pratt  <C.  &  N.  W.);  first  vlco-presl- 
dent,  William  Kchlafgc  (Erie);  second  vlco-prosldont,  F.  H. 
Clark  (H.  &  ().);  third  vke-pr<-sldorif,  W.  J.  Tollerton  (C,  R.  I. 
it  P.);  treasurer,  y\nguH  .Sinclair.  Oscar  F.  Oslby  was  elected 
president    of   the    Railway   .Supply    Manufacturers'    Association. 

IVntlonnI     I'nvliiK     llrlok     MnnufnrturrrM*     Amioclntlon — The 

Hoard  of  Directors  at  Its  (|Uarterly  meeting,  held  In  Cleve- 
land, May  27,  alllrmed  arrangements  tentatively  made  for 
holiling  the  :iiinual  meeting  at  Dayton,  Ohio,  Oct.  11  to  12.  In 
(his  same  week  the  American  Society  of  Municipal  Improve- 
ments holds  Its  annual  meeting  at  Dayton.  The  assistant 
secretary  of  the  paving  association  Is  H.  H.  Macdonald,  830 
Hrofhcrhood  of  Locomotive  Engineers  Building,  Cleveland, 
olilo. 

Hirer  TermlnnI  AHMuelntiun — At  the  meeting  of  the  newly 
organized  River  Terminal  Association  In  Kansas  City,  Mo., 
the  following  ofllcers  were  elected:  President,  A.  O.  El)erhart; 
vice-presidents,  Irving  C.  Norwood.  J.  F.  Smith,  J.  'W'.  Fall, 
Walter  S.  Dickey  and  J.  H.  Rosenberger;  secretary,  (5.  F. 
Perry,  Qulncy,  111.  The  program  for  the  ensuing  year  agreed 
upon  by  the  organizers  includes  a  canvass  of  the  river-ter- 
minal possibilities  of  every  river  town  in  the  Mississippi 
Valley. 

The  Railway  Real  Ii:Ntute  AsMociation — This  association  has 
just  been  organized;  its  membership  will  comprise,  it  is  hoped, 
all  the  railway  officers  of  America,  Canada,  Mexico  and  Cuba 
who  are  directly  concerned  with  the  various  activities  per- 
taining to  the  lands  of  their  respective  corporations.  Provi- 
sion is  made  for  the  formation  of  sections,  such  as  Track  Di- 
vision, Agricultural  Division,  Right-of-Way  Division,  etc. 
The  first  meeting  is  scheduled  to  be  held  in  Chicago,  111.,  Oct. 
13,  191.5.  The  officers  are:  President,  F.  P.  Crandon,  C.  &  N. 
W.  Ry. ;  first  vice-president,  J.  D.  McCubbin,  B.  &  O.  R.R.; 
second  vice-president,  15.  A.  McAlIaster,  Southern  Pacific 
I.,ines;  secretary,  Frank  C.  Irvine,  Pennsylvania  Lines;  treas- 
urer, James  G.  Armstrong,   W.-P.   T.   Ky. 

American  In.stitute  of  Electrical  Engineers — The  program 
for  the  thirty-second  annual  convention,  at  Deer  Park,  Md., 
has  been  announced.  In  addition  to  a  number  of  papers  of 
Kieat  interest  to  specialists  in  electrical  machine  design, 
there  are  many  of  l)roader  engineering  interest.  The  follow- 
ing  list   should   be   noted: 

"The  Electric  Strength  of  Air,"  by  J.  B.  Whitehead; 
"Foundations  for  Transmission-Line  Towers  and  Tower  Erec- 
tion," by  J.  A.  "Walls.  J.  B.  Leeper.  W.  E.  Mitchell,  P.  M.  Down- 
ing and  F.  C.  Connery;  "Fields  of  Motor  Application,"  by  D. 
B.  Rushmore;  "Electricity  in  Grain  Elevators,"  by  H.  E.  Staf- 
ford; "Effective  Illumination  of  Streets,"  by  P.  S.  Millar;  "Sys- 
tems of  Street  Illumination,"  ^y  C.  P.  Steinmetz;  "Con- 
struction and  Maintenance  of  Overhead  (Railway)  Contact 
Systems."  by  E.  J.  Amberg  and  F.  Zogbaum;  "Contact  System 
of  the  Butte,  Anaconda  &  Pacific  Ry.,"  by  J.  B.  Cox;  "Third 
Rail  and  Trolley  System  of  the  West  Jersey  &  Seashore  R.R.." 
by  J.  V.  B.  Duer;  "Unprotected  Top-Contact  Rail  for  600-Voli 
Traction  System,"  by  C.  H.  Jones;  "Contact  Conductors  and 
Collectors  for  Electric  Railways,"  by  C.  J.  Hixson;  "Contact 
System  of  the  Southern  Pacific  Co.,"  by  P.  Lebenbaum;  "Econ- 
omic Operation  of  Electric  Ovens,"  by  P.  C.  Gumaer;  "Class 
Rates  for  Electric  Light  and  Power  Systems  or  Territories." 
by  F.  G.  Baum. 


fls^m^ces  s^m^i 


Cast-steel    Coniprumise    Itail-Joint 

The  compromise  joint  shown  herewith,  for  connecting  rails 
of  different  sections,  is  of  the  type  in  which  the  base  sup- 
port is  reinforced  by  a  bolt  beneath  the  rails.  The  splice- 
bars  are  of  heat-treated  cast  steel  (of  over  78,000  lb.  ten- 
sile strength)  made  in  any  desired  length,  for  four  or  six 
bolts,  and  with  the  opposite  ends  made  to  fit  the  particular 
rail  sections  which  are  to  be  spliced.     Lateral  rtiffness  of  the 


1200 


E  X  G  I  X  E  E  R  I  X  G     X  E  W  S 


Vol.  73,  No.  24 


bars  at  the  joint  is  secured  by  a  horizontal  rib  near  the  top, 
this  rib  tapering  off  toward  the  ends.  The  depressed  portions 
of  the  bars  are  formed  with  ribs  on  their  inner  faces  to  sup- 
port the  sides  of  a  base-plate  which  is  stepped  to  fit  the  rails. 
The  contact  surfaces  are  slightly  inclined,  so  that  on  tighten- 
ing   the    one    bottom    bolt   the    splice-bars   give   a    tight    grip 


-:^".-...-J 
Reading  Cast-Steel  Compromise  Joint 


upon  the  top  and  bottom  faces   of  the  rail  flanges,   thus  hold- 
ing the  rails  securely  against  vertical  motion. 

These  joints   are  bein^  employed   by   several   railways,   es- 
pecially at  terminals  and  interlocking  points  and  are  made  by 
the   Reading  Specialties   Co.,   Reading,   Penn. 
«      *      * 

Tanj^ten-Lainp   Street   FlxtureH 

The  development  of  high-power  tungsten  lamps  with  gas- 
fllled  globes  and  the  demand  for  using  these  efficient  light 
sources  in  street  lighting  have  required  the  design  of  new 
fixtures,  one  type  of  which  (that  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Co.,  of  Pittsburgh)  is  shown  in  the  ac- 
companying view.  The  heat  radiation  from  these  lamps  is 
comparatively    intense,    so    that    ventilation,    protection    from 
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rain  and  snow,  etc.,  have  been  fully  provided  for.  The  globe 
Is  preferably  of  diffusing  glass  because  of  the  great  brilliancy 
of  the  light.  The  casing  has  a  small  auto-transformer,  so 
that  the  most  eiflclent  l.'i.  and  20-amp.  lamps  can  be  used  on 
6.6-  and  7.5-anip.  street  circuits.  The  transformer  also  re- 
places the  automatic  cutout  (for  lamps  out  of  commission), 
aince  It  Is  designed  to  stand  continuous  operation  with  ar. 
opcn-clrculted    secondary. 

I  nilprKroiiiiiJ     Shovr-llne     Mnehlnr 

The  Bhoveling  niuchliK^  shown  In  the  accompanying  illus- 
tration was  first  demonslratrd  by  the  Lake  Shore  Knglm- 
Works  last  fall.  The  dniionstratlon  unit  1.4  now  In  servir. 
at  Alplui,  Mich.,  loading  2-ton  cars  In  an  SxS  drift.  The  tlnn- 
taken  Is  from  1  V^  to  4  mln.,  with  3  min.  as  an  average.  This 
la  to  be  compared  with  20  mln.  by  hand.  The  total  cost  Is 
3.1c.   per  ton,  compared   with    10.2c.    for   hand   labor. 

The  machine  Is  In  three  unit  sections — (1)  the  top,  con- 
taining all  working  parts  for  the  conveyor  and  shovel;  (2) 
the  center,  containing  all  the  motive  power,  clutches  and 
driving  gears:  (.T)  the  truck.  The  top  can  tio  lifted  off  the 
center  section  after  ri'niovlng  two  slile-framo  caps  and  the 
center  cun  Immediately  li«  II fled  from  the  truck.    Thr  inuchliie. 


Halby  Shoveltxct  ^Machine 

ready  for  operation,  is  15  ft.  in  overall  length,  but  it  can  be 
shortened  to  10  ft.  for  limited  space,  curves,  etc.  The  overall 
height  is  5  ft.  4  in.,  and  the  width  4  ft.     The  weight  is  7500  lb. 

.\djustable   Reinforcement   Uender 

A  new  reinforcing-bar  bender,  shown  in  the  accompanying 
view  and  known  as  Wallace  Xo.  1  double-lever  bar  bender, 
is  now  manufactured  by  the  Wallace  Supplies  Manufactur- 
ing Co.,  412  Orleans  St.,  Chicago.  The  machine  is  adjust- 
able for  making  two  bends  (right-hand  and  left-hand)   with- 


Lefl  Hortd  Lever 


Jjmple  of  (VorK 


Bending  Devices  m-.j  be  Seporofed  by 
Loosening  Set  Screws  ot»8cHom  to  Suit 
Cstnnce  Re<)uired  Between  Bends 


Wallace  Bar  Bender 

out  resetting  the  bending  device  or  without   intermediate   re- 
moval of  the  bar  being  bent. 

It  is  further  provided  with  hand-screws  for  clamping  the 
bar  into  place  to  prevent  slipping  and  to  insure  accuracy  of 
bending.  Guides  are  provided  for  bending  round,  square  or 
flat  bars,  and  particularly  for  bending  flat  bars  edgewise. 
The  device  is  arranged  so  as  to  be  clamped  to  a  work  bench. 

Binueulnr  Microscope 

A  prismatic  binocular  microscope  is  being  made  by  the 
Bausch  &  Lomb  Optical  Co.,  Rochester,  N.  Y.,  affording  a 
magnified  image  equivalent  to  an  enlarged  model  of  a  speci- 
men seen  with  two  unaided  eyes.  Perspective,  depth  percep- 
tion,   form    and    solidity    are    preserved    with    an    erect    and    un- 
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reversed  ln\nKe.  The  ncconxpanying  Illustration  shows  tho 
Instrument  detached  from  Its  base  for  tho  examination  of 
largo  surfaces.  Tho  entire  arm  and  body  tube  can  be  ro- 
nioved  for  use  on  a  largo  slai\d  with  bulky  siioclnien.s.  Tho 
Instrument,  with  mie  pair  each  of  eyeplece.s  and  objectives. 
soll.M    for    $('>(). 
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l>v   Kay  H.  C'lawson* 


In  the  i'oiistni(.lii)i\  of  llu-  AirowRuk  Dam  near  Boise, 
liiuho.  it  has  Ikh'ii  luvossarv  (o  o]»t'ratc'  messes  of  sufficient 
enpueity  to  airomuKHlale  800  to  !)00  men.  Tliis  opera- 
tion, extendinjr  over  a  period  of  about  four  years,  has 
jjiven  a  good  opportunity  to  make  studio?  of  possible 
interest  to  eontraetors  and  engineers. 

In  these  days  of  unusual  agitation  on  account  of  the 
"high  cost  of  living"  the  management  of  messhouscs  on 
large  const ruet  ion  work  where  numbers  of  healthy  labor- 
ing men  are  fed  at  an  estalilished  price  per  meal  becomes 


The  satisfactory  operation  of  the  niesshouse  is  one  of 
the  controlling  elements  in  keeping  an  efficient  force  on 
construction  work.  Those  in  charge  of  the  work  soon 
learn  that  it  is  economy  to  serve  good  meals,  even  at  a 
loss,  to  the  mess. 

DiNi.vo-RooM    Skkvick 

Good  service  is  as  important  as  good  food.  .\'o  matter 
how  much  time  the  men  may  have  for  eating,  they  are 
generally  in  a  hurry.     Meals  should  therefore  always  be 


Fig.  1.     KiTCHEX  "Forck  Pukpakixc  Vegetables  in    Arrowrock  Dam  ^Iesshouse 


a  very  interesting  problem.  The  generally  eetablished 
price  on  work  of  this  nature  in  the  West  is  25c.  per  meal. 
For  this  price  it  is  necessary  that  the  men  be  fed  a  sub- 
stantial ration,  including  meat  and  other  food,  and  it  is 
usually  expected  by  the  management  that  a  small  margin 
of  profit  will  be  made. 


•Principal    Clerk, 
rowTock,  Idaho. 


United    States    Reclamation    Service     Ar- 


served  on  time,  and  ]JartiLiilar  effort  should  be  made  to 
give  prompt  service. 

At  Arrowrock  small  tables  accoiaiiiodating  eight  per- 
sons are  provided,  as  this  number  may  be  served  from  one 
set  of  dish-ups.  These  small  tables  have  been  found  to 
be  a  decided  improvement  over  the  long  tables  commonly 
used  in  construction  camps.  Separate  dining  rooms  are 
provided  for  the  different  classes  of  employees — one  room 
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for  foremen,  mechanics,  carpenters,  etc. :  one  for  Amer- 
ican laborers  and  one  for  foreign  laborers.  The  employees 
are  better  satisfied  if  they  are  classified  in  this  maimer 
at  table,  as  they  are  better  able  to  select  their  associates. 
At  Arrowrock  very  little  trouble  has  been  given  by  a  de- 
sire on  the  part  of  auy  one  of  the  above-mentioned  classes 
to  encroach  upon  the  others,  after  they  have  been  once 
classified. 

Service  is  made  "family  style";  that  is,  all  food  is  on 
tlie  table  at  the  time  the  meal  is  called.  With  this 
ijiethod  one  waiter  can  attend  to  five  tables  of  eight  per- 
sons each  in  an  efficient  manner.  When  the  force  is  large 
enough  to  justify  it,  a  head  waiter  is  employed  to  super- 
vise the  setting  up  of  tables  and  tlie  work  of  preparing 
the  cold  part  of  the  meal :  and  it  is  his  dutv  to  see  that 
all  dishes  are  thoroughly  cleaned  before  they  are  placed 


i-ii..  :.     I'KtPAKiNo  Meat  in  the  Messhouse  Kitchen 

AT  THE  ArROWROCK  DaM 

on  the  tables,  as  this  is  one  of  the  things  which  has  to 
be  carefully  watched  over  in  camps. 

Kitchen  Equipment 

Although  the  messhouse  may  be  considertd  a  small 
feature  of  a  construction  job,  there  is  probably  no  place 
where  labor-saving  e<|uipnu'nt  can  be  used  to  greater 
advantage.  Every  possible  piece  of  equipment  should  be 
power-driven. 

At  Arrowrock,  where  electrical  power  is  available,  the 
following  pieces  of  motor-driven  etjuipnient  have  been 
used  with  very  satisfactory  results:  Vegetable  peeler, 
dish-washing  machine,  colTee  grinder,  combination  po- 
tato and  vegetable  masher,  and  meat  grinder. 

The  vegetalilc  peeler  and  dish-washing  machine  arc  the 


two  greatest  labor  savei-s,  and  the  ciiaracter  of  service 
obtained  with  them  is  much  better  than  it  would  be  pos- 
sible to  obtain  by  hand. 

The  center  range,  composed  of  six  sections,  has  a  total 
cooking  surface  of  72  sq.ft.  There  is  a  steam-table,  which 
has  proved  to  be  a  very  economical  piece  of  equipment 
for  carrying  cooked  foods  from  one  meal  to  the  next  with- 
out loss  or  deterioration.  There  is  also  a  steam  cooker  for 
steaming  vegetables,  boiling  eggs,  making  puddings,  etc., 
where  there  is  danger  of  burning  if  cooked  on  the  range. 

On  account  of  the  great  number  of  dishes  required  in 
serving  as  large  a  number  as  we  are  handling  at  Arrow- 
rock,  we  have  found  it  advisable  to  use  enamelware  dishes, 
as  the  dish-washing  machine  is  particularly  efficient  in 
cleaning  thi£  ware.  In  smaller  messes,  however,  I  have 
known  of  heavy  hotel  chinaware  dishes  being  used  with 
success. 

Choice  and  Ftilizatiox  of  Foodstuffs 

The  economy  in  the  preparation  and  serving  of  food  is 
not  so  much  in  reducing  wliat  is  actually  eaten  by  the  men 
as  it  is  in  keeping  the  waste  down  to  the  minimum.  The 
most  important  factor  in  the  economical  use  of  foodstuffs 
is  therefore  the  utilization  of  all  food  cooked  and  the 
preparation  of  food  in  such  a  manner  that  the  portion  left 
uver  may  be  modified  in  some  form  and  used  again  at  a 
::ubsequent  meal.  It  must  always  be  borne  in  mind  that 
the  class  of  men  being  fed  on  work  of  this  nature  have  no 
interest  in  the  economical  use  of  food.  The  food  must 
therefore  be  prepared  in  such  a  way  that  any  unusual 
waste  may  be  detected. 

Meat  is  by  far  the  most  expensive  item  of  diet,  and 
therefore  more  attention  must  be  given  to  its  use  than  to 
that  of  any  other  item.  At  Arrowrock,  where  physical 
eonditions  make  it  necessary  to  keep  meat  for  a  consid- 
erable length  of  time,  it  has  been  necessary  to  provide  re- 
frigeration facilities.  Our  refrigeration  plant  is  what  is 
commonly  called  the  "brine  system."  We  have  one  cold- 
storage  room  with  sufficient  capacity  for  storing  about 
?(),000  lb.  of  meat  and  another  smaller  room  for  storing 
eggs,  butter,  etc.  Provision  is  also  made  for  the  freezing 
of  forty  50-lb.  cakes  of  ice  at  one  time,  and  we  are  able 
to  produce  ice  in  about  20  hr.  continuous  running  of  the 
|)lant.  This  is  used  around  the  work  in  warm  weather, 
and  is  sold  to  the  families  in  the  camp,  of  which  there  are 
as  many  as  150  or  200  during  most  of  the  year. 

I'urchase  of  meat  is  made  by  the  carcass.  Pork  sides 
and  trimmings  are  ni^de  into  pork  sausage  and  stuffed 
into  casings,  after  a  sufficient  quantity  has  been  salted  to 
provide  all  of  the  salt  bacon  required.  Hogs'  heads,  to- 
gether with  other  trimmings,  are  made  into  headcheese 
and  stuffed  into  casings  and  serA'ed  cold.  After  a  little 
experience  with  the  requirements  a  definite  system  can 
be  worked  out  so  that  every  particle  of  usable  meat  can 
l)e  used  as  wliolesome  food. 

From  actual  experience  and  test  at  Arrowrock  it  has 
been  found  much  more  economical  to  remove  all  bones 
from  the  meat  before  it  is  cookt'd.  These  bones  are  then 
used  for  soup  stock,  and  in  this  manner  every  particle  of 
meat  is  looked  from  them  and  utilized.  If  the  bones  are 
cooked  and  served  with  the  meat,  a  considerable  portion 
of  meat  is  always  left  on  the  bones  by  the  men  when  eat- 
ing, and  tliis  is  an  absolute  loss.  The  serving  of  excess 
fat  meat  is  also  avoided,  because  if  only  the  actual  edible 
meat  is  served  it  will  lessen  the  tendency  on  the  part  of 
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tiw  nuMi  t«)  lie  wastcl'ul  in  tlic  u-r  of  mi-at.  Kxcchh  fat  is 
absulute  wasto  if  siTvcd,  Iml  ran  Im-  trimiiu'il  ulf  bi-fort' 
cooking  and  iviulcrcd  into  niarkctaMc  lard  or  t4illo\v. 

A  lanl-ri'mlcrinif  Jvi'ttlc  lias  liccii  urovidcd,  and  all  fat^ 
are  i-arofullv  larod  for  and  n-ndiMi'd.  Siillicient  lard  Iiaa 
Urn  nianufaitinvd  for  use  at  llie  ini'88  and  for  salo  to  the 
faniilii's  who  drsiri-  it,  and  (M'lasional  shipnionts  of  pure 
lard  aro  nuido  (o  wliolcsali'  nierchaats  in  tlii'  vicinity, 
wliere  it  brings  llu-  same  priir  as  the  packinjf-housc  prod- 
uct. All  tallow  ami  refuse  fats  arc  renderi'd.  and  prac- 
tically all  of  this  product  has  boon  transferred  to  the  ma- 
chine shop,  where  it  has  been  manufactured  into  "cable 
dressinjr,"  whiih  has  been  used  on  the  work  with  good  re- 
sults, t'redit  is  given  to  the  messhouse  operations  for  the 
nuirket  price  of  this  tallow,  and  still  a  considerable  saving 
has  been  made  in  the  I'ost  of  cable  dressing  after  allowing 
this  price.  Occasional  shipments  of  excess  tallow  have 
k>on  made  to  the  nearest  soap-nuiking  establishments.  It 
has  been  found  to  be  poor  economy  to  make  this  tallow 
and  grease  into  "home-made  soap,"  as  we  have  been  able 
to  obtain  oc.  per  lb.  for  it  at  the  soap  works,  and  common 
laundry  soap  can  be  bought  for  less  and  gives  much  bettci- 
results.  In  this  manner  the  general  tendency  to  use 
home-made  soap  extravagantly  under  the  assumption  that 
it  is  cheep  is  also  done  away  with. 

Ordering  Se.\sonabi,e  Articles 

It  is  necessary  that  constant  attention  be  given  to  or- 
dering to  avoid  the  purchase  of  articles  which  are  out  of 
season  or  on  which  the  market  price  for  one  reason  or 
another  may  be  prohibitively  high.  Fresh  berries,  fruits 
and  green  vegetables  may  be  served  plentifully  in  the 
height  of  the  season,  but  should  not  be  served  until  the 
full  crop  is  ou  the  market  and  the  price  is  low.  If  the 
market  is  carefully  watched,  practically  all  perishable 
produce,  even  though  it  may  be  regarded  as  a  luxury,  may 
be  economically  served  at  some  time  of  the  year.  For 
example,  it  is  generally  thought  that  fruits  such  as  ba- 
nanas and  oranges  cannot  be  served  in  a  mess  for  ".iSc. 
per  meal ;  but  at  certain  times  of  the  year,  in  the  height 
of  season,  when  tiie  local  market  may  be  in  a  slump  on 
account  of  an  oversupjjly.  these  may  be  served  prepared  in 
a  salad  at  a  saving  over  the  ordinary  canned  fruits.  Wa- 
termelons and  cantaloups  can  be  used  to  the  exclusion  of 
all  fruits  after  the  full  supply  is  on  the  market  and  the 
price  is  reduced.  Constant  effort  should  be  made  to  find 
something  in  the  market  on  which  the  price  is  reasonable 
and  which  may  reduce  the  consumption  of  meat.  Prac- 
tically anything  which  may  be  served  which  will  reduce 
the  consumption  of  meat  will  prove  to  be  an  economy. 
Moreover,  the  variety  thus  afforded  is  worth  while,  even 
if  no  special  saving  is  effected  thereby. 

The  views  in  Figs.  1  and  2  show  tlie  messhouse  em- 
ployees at  work  preparing  the  food  to  Iw  set  before  the 
men. 

COSTKEEI'IXG 

A  sufficient  charge  is  made  against  messhouse  opera- 
tions each  month  for  rental  to  absorb  the  cost  of  mess- 
house construction  during  the  time  of  construction. 
A  monthly  charge  is  also  made  to  cover  the  depreciation  of 
equipment. 

It  is  very  necessary  that  a  careful  record  of  cost  be  kept 
and  reports  prepared  each  month  to  show  the  results 
accomplished.    Classification  of  cost  should  be  made  into 


the  principal  iti'nis  of  cost,  ho  that  the  itcins  may  Ix'  com- 
pared from  month  to  month.  TIh'  following  cost  accounts 
have  biM'ii  used  in  I'onni'clioii  uilh  tin-  iiichsIiousc  opera- 
tioiiH  at  Arrow  rock  ; 

hahor,  cookM  and  hulpvra. 
Labor,  mlHccllunoous. 
HubHlHtt-ncc. 
SupplioH. 

Itciitnl 

KucI 

LljthtM. 

Depreciation  of  equipment. 

General  and  overhead  <'Xpcn8e. 

By  comparison  of  the  cost  report  with  the  preceding 
reports  it  is  possible  to  detect  where  the  cost  is  running 
high,  and  an  elfort  can  then  be  made  to  reduce  this  item. 
.After  the  mess  has  been  (operated  for  a  sufficient  length  of 
time,  certain  standards  of  cost  will  be  established,  and 
elfort  can  then  be  made  by  watching  these  cost  reports  to 
maintain  these  standards.  Different  local  conditions,  such 
as  transportation  facilities,  etc.,  make  it  impracticable 
to  compare  cost  data  thus  assembled  covering  operations 
in  different  localities,  but  these  data  are  very  valuable  for 
comparison  of  cost  of  operation  of  messes  in  the  same 
locality  where  the  conditions  are  similar. 

From  data  kept  under  this  classification  it  is  possible 
to  prepare  at  the  end  of  the  month  cost  reports  in  the  fol- 
lowing form  : 

DEPARTMENT  OF  THE  I.NTERIOR 

I'nited  States  Reclamation  Service 

Boise  Project,  Idaho 

Field  Report  of  Messhouse  Operations  at  .Main  Mess,  Arrowrock,  during  the 
month  of  September,  1914 

DEBITS  Account  Nos.  730  to  739  CREDITS 


Inventory: 

Subsistence 533  46 

Supplies 26  22 

Utensils 1.500  00    2,059.68 


Collections: 
Cash. 


Received       during 
month: 

Subsistence 8134  89 

Supplies 344  71 

Cu-nsils     35  ,52     8,515.12 

Labor : 

Cooks  and  help- 
ers  

Miscellaneous. 


Miscellaneous  ex- 
penses: 

Rental 

Fuel 

Lights  . 

Depreciation    ou 
equipment . . .  . 


Coupons 

Mtal  ticket.s 

Deducted  on 
timebooks: 
Arrowrock . . . 
B.  &  A.  Ry.. 


135  40 
96  00 


10,479.25 

598.50  11,077  75 


Deductions  on 
disability  claims 


160  00 

247  50 

15  00 


Miscellaneous 
credits: 
Meals  served  to 
hospital  pa- 
tients          173.80 


I  uventory : 

Subsistence .  .  .  788.49 

Supplies 26.15 

I'tensila 1,350.00     2.164.64 


Profit 

1,032.44 

Total 

13,660.34 

Total  cost  for  month 

10,463  26 

Total  number  of  meals  fur- 

nished   

48,748 

L  nit  cost  per  meal 

.215 

No.  lb.  of  meat  used       .      . 

21,471 

No.  lb.  meat  used  per  man. 

day 

13 

Total 13,660.34 

Total  number  men,  days. .  16,249 

I' nit  cost  per  man,  day .  .  .  .644 

Labor  cost  per  man,  day. ..  .097 

Supplies  cost  per  man,  day  .  .021 

Misc.  exp.  cost  per  man,  day  .041 

CJen.  exp.  cost  per  man,  da>'  .000 
Subsistence  cost  per   man, 

day .485 

Some  of  the  things  which  have  been  mentioned  in  this 
article  may  seem  to  be  trivial  details,  but  it  must  be  re- 
membered that  the  management  of  this  operation  is  a 
mass  of  details  and  failure  to  give  attention  to  the  small- 
est feature  may  change  the  operation  fmin  a  jiaying  to  a 
losing  proposition. 

The  Arrowrock  Darn  is  being  constructed  in  the  Idaho 
District  of  the  United  States  Reclamation  Service,  of 
which  F.  E.  Weymouth  is  Supervising  Engineer.  Charles 
H.  Paul,  Con.struction  Engineer,  has  general  charge  of  all 
features  in  connection  with  the  construction  of  the  dam. 
James  Munn,  Superintendent  of  Construction,  has  direct 
charge  of  construction  work.  The  writer  has  direct  charge 
of  messhouse  operations  and  incidental  features. 
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SYNOPSIS — A  reinforced-concrete  pier  on  long 
unsupported  concrete  piles  in  an  ocean  harbor 
subjected  to  severe  ice  conditions.  Special  pile 
construction  and  driving. 

The  Department  of  Railways  and  Canals  of  Canada  is 
just  completing  in  Halifax  Harbor  the  construction  of 
new  Pier  2,  which  is  the  first  of  a  series  of  shipping  piers 
in  a  project  to  enlarge  the  terminals  of  the  Intercolonial 
Railway.  The  particular  scheme  of  which  this  pier  is 
a  part  was  initiated  in  I'JIO  and  comprises  the  construc- 
tion and  reconstruction  of  four  large  piers,  replacing 
all  of  the  other  piers  owned  by  the  railway  at  Halifax. 
The  general  layout  is  shown  in  Fig.  1.  In  1912  another 
project,  entirely  separate  from  the  one  noted,  was  started 
by  the  department.  This  comprises  a  landing  quay,  piers 
and  a  breakwater  at  the  southerly  part  of  Halifax  Harbor, 
with  a  new  double-tracii  connection  from  the  present 
tracks  in  the  north  part  of  the  city.  The  first  scheme 
is  in  charge  of  John  Kennedy,  Consulting  Engineer  to 
the  Montreal  Harbor  Commissioners ;  the  second,  of  F. 
W.  Cowie,  Chief  Engineer  of  the  Montreal  Harbor  Com- 
missioners. The  present  article  describes  the  construction 
of  the  first  unit,  Pier  2,  of  the  first-named  scheme. 

In  designing  the  new  piers  the  two  considerations  of 
economy  of  construction  and  permanency  of  the  structure 
determined  the  t)'pe  to  be  used,  which  is  a  reinforced- 
concrete  floor  supported  on  reinforced-concrete  piles. 
This  type  of  construction  was  well  suited  to  the  local 
conditions  of  the  site,  where  the  depth  of  rock  bottom 
varied  from  42  to  68  ft.  below  low-water  level  of  spring 
tides,  which  compelled  the  building  of  a  substructure  be- 
low the  pier  floor  of  from  61  to  87  ft. 

Borings  taken  over  the  site  of  the  new  pier  indicated 
that  a  layer  of  hard  clay  or  hardpan  covered  the  rock 
to  a  depth  which  varied  from  2  to  12  ft.  Above  the  hard- 
pan  there  was  found  a  layer  of  soft  mud  that  had  a 
depth  of  nearly  30  ft.  at  the  shore  end,  but  ran  out  to 
about  5  ft.  at  the  outer  end  of  the  proposed  pier. 

The  elevation  of  the  pier  deck  was  fixed  at  19  ft.  2  in. 
above  extreme  low-water  level  of  spring  tides,  which  is 
3  ft.  6  in.  above  the  top  of  rail  of  the  tracks  in  the  yard. 
Owing  to  the  small  height  of  the  structure  above  low 
water  compared  with  the  depth  of  the  foundations  below 
low  water,  a  system  of  diagonal  transverse  bracing  would 
not  have  greatly  increased  the  stability  of  the  pier  and 
its  ability  to  withstand  the  shock  of  a  large  vessel  striking 
it  on  one  of  its  sides;  therefore,  recourse  was  had  to  the 
use  of  reinforced-<'oncrete  brace  piles  driven  at  an  angle 
of  one  in  tlirec!  to  the  vertical  and  having  their  heads 
consolidated  with  the  tran.sverse  girders  of  the  pier  Hoor. 
It  is  believed  that  this  is  the  first  instance  of  such  a 
system  of  bracing  being  used  for  a  reinforced-concrete 
pile  pier.  Further  stin'euing  of  the  sti  ncture  was  obtained 
l>y  forming  a  bank  of  dredged  material  under  the  outer 

*Real(l«iit  EnRtnoer,  Cunadlan  OovprnrtuTit  nnUwuyB,  Hnll- 
fax,  N.  S 


end  of  the  pier,  where  the  depth  of  water  was  greatest 
and  the  thickness  of  the  material  overlying  the  rock  was 
least. 

Concrete  ix  Sea  Water 

The  question  of  the  durability  of  reinforced-concrete 
piles  immersed  in  sea  water  in  a  climate  such  as  prevails 
during  the  winter  months  in  Halifax  had  now  to  be  dealt 
with.  The  large  ratio  between  the  surface  exposed  and 
the  bulk  of  the  concrete  in  this  type  of  construction  is 
one  of  its  weak  points,  and  special  measures  had  to  be 


WAT£/f  I .       STfieET 

Fifi.  1.     Map  of  Halifax  Showing  Location  of  Ne\\ 

I'lEii  Projects  and  (below)   E)\larc)KD  Layout 

•ok  Northern  Terminal 

taken  to  prevent  any  deteriorating  action  of  the  water  on 
the  concrete. 

'I'iic  principal  causes  of  deterioration  of  concrete  ini- 
tncrscil  in  sea  water  act  between  the  levels  of  low  and 
high  water  and  are:  (1)  The  chemical  action  between 
the  magnesium  sulphate  contained  in  sea  water  and  the 
alumina  in  the  portlaiid  cement,  whidi  forms  a  sulplio- 
nluminat<>  of  lime  within  the  concrete,  thus  disintegrating,' 
and  weakening  the  structure;  (2)  the  intermittent  wettiiii; 
and  drying  of  the  concrete  with  the  rise  and  fall  of  the 


.luii.'  21,  i:n:. 
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tide,  wliii'li  iiuisi's  an   mcn-aH.'  in  it.s  iiorositv,  iilliiimti'l\  miikI  iiml  .i  |iiir(M  (TiihIiimI  fjiiiirt-zitp  gravfl,  with  tUo  ohjocl 

allowiiiu  tin-  wiitcr  to  ivarli  tlu*  iviiifon-ing  bU-oI,  wliiili,  of  ohttiiiiifig  a  ricli  arnl  aH  dcnHc  and  nonporfiim  a  confTct/; 

on  nistinj;.  swells  and  ImrHts  olT  |ior(ionH  of  tlio  concri'tc ;  an  jioHsihlf;  (.'J)  all  (.oncn'tu  Hurracr-H  from  low-water  level 

(3)  the  freezin;;  at  low  tide  of  the  water  ahuorlied  hy  the  to  alxiiit,  2  ft.  ahovo  hif^'li  water  were  alieatlied   with  two 

outer  snrfaee  of  tlie  conerete  at  h'\iih  title,  with  eonHe(|nent  layerw  of  '-i-in.  erecmotr-d  pine  planking',  hedded  on  cement 

wnlin^' of  the  snrfate  and  exposure  of  fresh  Hurfaees;  (ll  mortar.     The  inner  HurfaeeH  of   the  planks  wen;  eoat<'d 

the  aliniiiin-r  aetion  of  lloatiii);  ii  e  «m  tlie  conerete  sur-  with  pitch  to  preverd,  any  deteriorating  actirin  taking;  place 


l</7-^>l<^^5<^4'^fr4<>i!>^^*! 


Fig.  2.    Details  of  Pier  2,  Intercolonial  Ey.  Terminal,  Halifax  Harbor 


faces.  Causes  .3  and  4  are  the  most  active  along  the  coasts 
of  Nova  Scotia,  where  the  temperature  frequently  falls 
to  zero,  during  at  least  three  months  in  the  year. 

The  measures  taken  to  prevent,  as  far  as  possible, 
the  above-mentioned  actions  on  the  piles  were:  (1)  The 
Portland  cement  used  for  the  making  of  all  concrete 
below  high-water  level  did  not  contain  more  than  6.3% 
of  alumina:  (2)  all  concrete  below  high-water  level  was 
mixed   in  the  proportions  of   1    part  cement.   Uvj  parts 


between  the  creosote  in  the  wood  and  the  concrete  of  the 
piles.  This  sheathing  keeps  the  concrete  surfaces  moist, 
prevents  all  frost  action  and  protects  the  concrete  from 
abrasion  by  ice  as  well  as  the  wearing  action  of  the  wash 
of  the  water. 

General  Design 

The  pier  is  235  ft.  wide  and  693  ft.  long  and  carries  a 
twn-story  freight  shed  200  ft.  wide  and  extending  from 


Figs,  o  and  -i.     Head  House  and  Side  Elevation  of  Piek  2 
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the  bulkhead  line  to  within  15  ft.  of  the  outer  end  of 
the  pier.  This  shed  allows  room  to  run  a  railway  track 
along  each  edge  of  the  pier.  Two  additional  railway 
tracks  run  the  whole  length  of  the  shed  down  the  center 
of  the  pier,  dividing  the  lower  floor  into  two  separate 
freight  floors  each  88  ft.  in  width.  The  columns  sup- 
porting the  shed  are  spaced  39  ft.  (i  in.  transversely  and 
18  ft.  longitudinally,  the  long  transverse  span  being  de- 
cided upon  in  order  to  facilitate  the  handling  of  gangways. 
The  loads  for  which  the  pier  and  shed  floors  are  designed 
are:  Pier  deck,  1000  lb.  per  sq.ft.  live-load  ;  track  girders, 
4-500  lb.  per  running  foot  of  each  rail  live-load ;  upper 
floor  of  shed,  .500  lb.  per  sq.ft.  live-load;  and  roof,  110 
lb.  per  sq.ft.  total  load. 

ReiiVforced-Concrete  Piles 

The  longitudinal  spacing  of  the  shed  columns  deter- 
mined the  distance  between  bents  of  piles,  and  it  was 
dec-ided  to  use  piles  capable  of  supporting  a  load  of  at 
least  100  tons,  including  their  own  weight  in  water.  This 
compelled  the  use  of  piles  24  in.  square  in  section  and 
required  33  vertical  and  B  sloping  piles  in  each  bent. 
Two  vertical  and  1  sloping  piles  are  located  beneath  each 
side  column  of  the  shed,  3  vertical  and  1  sloping  piles 
beneath  each  interior  column,  and  the  remainder  of  the 
vertical  piles  are  spaced  out  between  the  column  groups 
at  approximately  10ft.  centers.  They  range  in  length 
from  .57  to  77  ft.  and  were  driven  with  the  special  pile- 
driver  described  hereinafter. 

The  amount  of  reinforcement  in  the  piles  varied  in 
accordance  with  their  length  as  cast  and  was  fixed  by  the 
amount  required  for  their  safe  handling  when  being  placed 
in  position  for  driving.  All  piles  under  60  ft.  in  length 
are  reinforced  with  eight  1-in.  round  rods  longitudinally; 
1%-in.  rods  were  used  for  piles  over  60  ft.  and  under  70 
ft.  in  length,  and  11/4 -in.  rods  for  those  over  70  ft.  in 
length.    One-quarter-inch  lacing  rods  securely  tied  to  the 


longitudinal  reinforcement  at  12-in.  centers  were  used. 
All  longitudinal  reinforcing  rods  were  continuous  from 
end  to  end  of  each  pile,  no  laps  being  allowed.  The 
points  of  the  piles  are  tapered  for  a  length  of  1  ft.  9  in.  and 
finished  3  in.  square,  being  reinforced  with  four  additional 
114-in.  rods  and  V4-in-  spiral  hooping  at  2-in.  pitch. 
No  metal  shoes  were  used.  Some  additional  stirrups 
were  placed  near  the  head  of  the  piles  to  prevent  excessive 
breakage  while  driving,  and  the  longitudinal  rods  were 
allowed  to  project  3  ft.  beyond  the  concrete  to  save  the 
labor  of  cutting  away  the  concrete  in  order  to  secure  the 
necessary  bond  of  the  pile  reinforcement  with  the  concrete 
of  the  pier  deck.  A  staple  made  from  a  li/4-in.  square 
steel  bar  was  also  cast  into  the  head  of  the  pile  for  use  in 
handling  it  in  the  leads  of  the  piledriver.  In  order  to 
minimize  the  bending  moments  during  handling  it  was 
specified  that  all  piles  were  to  be  lifted  in  such  way  that 
they  were  suspended  at  points  one-fifth  of  their  length 
from  each  end  while  in  a  horizontal  position.  By  the 
observance  of  this  rule  the  cracking  of  the  piles  while 
being  conveyed  from  the  molding  yard  to  their  ultimate 
position  ready  for  driving  was  entirely  eliminated. 

The  piles  to  be  driven  as  brace  piles  were  reinforced 
in  a  similar  manner  to  the  vertical  ones,  but  were  cast 
with  a  camber,  so  that  when  built  into  the  pier  and  under 
an  axial  load  of  80  tons,  the  stresses  on  the  cross-section 
of  the  concrete  due  to  this  load  and  the  bending  moment 
of  its  own  weight  would  be  uniform.  The  amount  of 
camber  required  was  determined  by  equating  the  moment 
due  to  the  axial  load  into  the  unknown  camber  to  the 
moment  due  to  the  weight  of  the  pile  in  water. 

The  camber  equals  the  bending  moment  due  to  weight 
of  pile  after  being  driven  in  water  at  angle  divided  by 
160,000  lb. 

This  formula  gives  the  camber  required  for  a  pile  45 
ft.  long  as  2  in.  and  bVo  in.  for  one  75  ft.  long.  Brace 
piles  were  placed  so  that  their  heads  could  be  built  into 


Fiti.  .5.     I'lEii  2  i.\   Kahly  St.\(h:.s  or  Con'.stuuction 
(Note  batter  piles  and  also  wooden  caalnti  (or  plica  above  water) 
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the  deck  bpams  immefliiitely  under  a  shed  column,  so 
that  all  danger  of  a  hraec  pile  breaking  through  the  pier 
deck  was  prevented.  The  number  of  concrete  piles  used 
in  the  work  is  1801,  238  of  which  were  driven  at  an  angle 
as  bracing  piles. 

Reixforced-Concrete  Details 

The  pier  deck  is  built  entirely  of  reinforced  concrete 
carried  on  reinforced-concrete  girders  3(?  in.  deep,  which 
nm  transversely  across  the  pier  along  the  pile  bents  and 
on  girders  of  the  same  depth  running  longitudinally  at 
an  average  of  9  ft.  lOVs-in.  centers.  The  18x9  ft.  lOi/o-in. 
rectangle  thus  formed  is  divided  again  liy  a  transverse 
floor-beam  24  in.  deep.  The  slab  is  8  in.  thick,  reinforced 
m  both  directions  with  V^-in-  round  rods  at  7-in.  centers. 
every  alternate  rod  being  bent  up  over  the  supporting 
beam.    The  design  is  detailed  in  Fig.  2. 

All  beams  and  girders  are  designed  as  T-beams.  sulh- 
cient  web  reinforcement  being  used  to  take  care  of  the 
excessive  shearing  stresses,  the  top  ends  of  the  U-^stirrups 
bting  bent  horizontally  and  carried  into  the  slab  as  far 
ae  the  table  of  the  T  extends,  in  order  that  the  shearing 
stresses  occurring  between  the  web  and  table  be  properly 
cared  for. 

Owing  to  the  side  and  central  railway  tracks  being 
carried  at  a  level  3  ft.  6  in.  below  that  of  the  pier  deck 
proper,  transverse  concrete  gussets  were  built  in  at  the 
four  breaks  in  the  floor  level  so  that  the  rigidity  of  the 
floor  system  would  be  maintained  from  one  side  of  the 
pier  to  the  other  and  the  whole  floor  would  act  as  a 
monolith  in  resisting  the  shocks  of  large  vessels. 

A  concrete  Ijeam  51  in.  deep  is  carried  along  each  edge 
of  the  pier,  and  to  the  outside  of  this  is  secured  a  rulibing 
fender  of  pitch  pine  with  a  vertical  face  of  20  in.  At 
the  outer  corners  of  the  pier  tlu>  depth  of  the  fender  beam 


was  increased  to  about  11  ft.,  the  corners  being  cut 
diagonally  across,  leaving  a  flat  concrete  surface  16  ft. 
wide  by  11  ft.  deep,  strongly  braced  at  the  back  by  gussets 
from  the  pier  floor.  Xumerous  holes  were  left  in  this 
concrete  face  for  attaching  thereto  fenders  made  of  birch 
or  willow  saplings  hound  together  into  bundles.* 

The  interior  columns  supporting  the  upper  floor  of  the 
shed  are  circular  in  cross-section,  20I/2  in.  diameter,  re- 
inforced with  114-in.  vertical  rods  and  ^/4-in.  hooping  at 
1-in.  pitch.  The  side  columns  are  rectangular  in  section, 
16x20  in.,  reinforced  with  vertical  rods  with  V^-in-  lacing 
at  6-in.  centers. 

The  upper  floor-beam  system  consists  of  transverse 
girders  supported  on  the  six  columns  of  each  bent  and 
longitudinal  beams  at  9  ft.  IQi/^-in.  centers  carrying  a 
concrete  slab  7  in.  in  thickness.  The  transverse  girders 
have  a  span  of  39  ft.  (i  in.  c.  to  c.  of  columns.  In  order 
to  reduce  the  height  of  the  upper  floor  above  the  pier 
deck  to  a  minimum  and  at  the  same  time  to  have  adequate 
headroom  for  the  lower  story,  the  depth  of  the  girders  was 
made  nO  in.  and  the  thickness  of  the  floor-slab  was  in- 
creased to  9  in.  for  a  strip  of  18  in.  along  each  side  of 
the  girder,  to  provide  sufficient  compression  area.  The 
heavy  shearing  stresses  were  taken  care  of  by  bending 
the  ends  of  eight  of  the  horizontal  rods  in  each  beam 
diagonally  up  at  intervals  as  required  and  also  by  the 
addition  of  U  stirrups.  Knee-brace  brackets  are  provided 
at  the  heads  of  all  columns  to  insure  lateral  stiffness. 
The  width  of  the  girders  was  made  36  in.  to  provide 
plenty  of  concrete  for  the  proper  bedding  in  of  the  large 
amount  of  reinforcing  steel. 

The  roof  consists  of  tar  and  gravel  roofing  laid  on 
boarding  and  carried  on  a  light  reinforced-concrete  slab. 


•Described  In  "Engineering  News,"  June  3,  1915,  p.  108J. 
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The  roof-beam  system  consists  of  12xi2-in.  transverse 
girders  rarried  on  12xl2-in.  concrete  post*  and  8xl2-iu. 
longitudinal  beams  with  spans  the  same  as  the  upper  floor. 
The  center  bay  of  the  roof  is  raised  5  ft.  for  the  total 
length  of  the  building,  thus  fomiing  a  monitor  and  pro- 
vidmg  good  light  for  the  upper  story. 

Steel  sliding  doors  inclose  each  side  of  the  lower  story 
except  for  a  length  of  72  ft.  at  the  shore  end  given  over 


Fig.  7.    The  Concrete  Pile  Yard  at  Halifax 

to  shipping  and  railway  offices.  On  the  upper  floor  a  17-ft. 
opening  closed  with  two  steel  sliding  doors  is  provided  at 
•36-ft.  centers.  All  sliding  doors  for  both  floors  are  pro- 
vided with  windows  glazed  with  ribbed  wire  glass. 

The  two  end  walls  of  the  shed  are  of  reinforced  concrete. 
The  entrance  for  the  two  central  railway  tracks  through 
the  west  end  wall,  33  ft.  wide  by  18  ft.  high,  is  provided 
with  a  rolling  steel-slat  door,  as  are  also  the  18-ft.  wide 
roadway  entrances.  All  window  frames  are  of  steel  glazed 
with  wire  glass. 

There  are  no  expansion  joints  in  either  the  pier  deck 
or  the  upper  floor,  but  as  the  upper  story  is  to  be  tempor- 
arily used  for  an  imjnigration  examination  building  and 
will  be  heated  durmg  the  winter  months,  it  was  thought 
advisable  to  leave  expansion  joints  in  the  roof  to  relieve 
the  bending  stresses  which  would  occur  in  the  columns 
toward  the  ends  and  sides  of  the  building. 

Transverse  joints  are  made  by  simply  leaving  a  Y_>-in. 
space  midway  between  two  bents  of  columns,  the  longi- 
tudinal beams  thus  cut  being  designed  as  cantilevers. 
WhfPf  it  was  necessary  to  have  an  expansion  joint  to 
guarrl  against  transverse  expansion,  it  was  made  by  having 
the  north  ond  of  the  monitor  girders  rest  ou  steel  plates 
and  rollers.     (  Fig.  !).) 

PiLK    MaKINO 

A  level  uvea  of  SHnd\  bcuch  about  seven  miles  by  water 
from  the  site  of  the  new  pier  was  leased  and  graded  for 
a  pile-making  yard.  To  the  back  of  this  area  were  large 
depj)sits  of  gravel  and  coarse  sand,  which  on  <'xamination 
|»roved  to  be  mostly  composed  of  (iiiart/ite.  Cubes  and 
briquettes  of  morlar  mtide  froni  this  mjiterial  and  (ctiient 


easily  passed  the  limits  of  strength  required  by  the 
specifications,  which  were  based  on  those  of  the  Canadian 
Society  of  Civil  Engineers. 

The  molding  yard  measured  800x600-ft.  (Fig.  T.) 
A  gravel-excavating,  crushing  and  concrete-mixing  tower 
was  erected  at  the  east  end  of  the  yard,  mounted  on  wheels 
M-hich  ran  on  tracks  across  the  whole  width  of  the  yard. 
Parallel  tracks  were  laid  across  the  west  end  of  the  yard, 
on  which  an  anchor  tower,  similarly  mounted  on  wheels, 
was  placed  and  a  cableway  stretched  between  the  two  for 
the  conveying  of  the  concrete  to  the  pile  molds. 

On  top  of  the  main  tower,  80  ft.  above  track  level,  was 
placed  a  winding  winch  operating  a  dragline  excavating 
bucket.  This  bucket  emptied  its  contents  of  sand  and 
gravel  into  a  hopper  over  a  grizzly,  all  stones  not  passing 
through  l)eing  conveyed  to  a  jaw  crusher.  The  material 
then  passeil  V^-in.  and  1-in.  screens  to  separate  the  sand 
from  the  stone,  any  stones  not  passing  through  the  1-in. 
screen  being  elevated  to  a  second  (  rusiier. 

Chutes  from  the  stone  and  sand  bins  led  the  materials 
tn  the  mixer  platfonn.  where  they  were  measured  before 
passing  into  the  one-yard  batch  mixer  which  discharged 
each  batch  into  a  bottom-dimiping  bucket  that  traveled 
along  the  aerial  cableway  to  the  pile  molds. 

Once  the  concreting  of  a  pair  of  piles  began,  no  stop 
was  allowed  before  they  were  completed,  so  that  all  joints 
were  eliminated.  The  first  pile  was  concreted  on  May 
21,  1912,  and  all  were  completed  by  Dec.  17  of  the 
same  year.  The  maximum  amount  of  concrete  poured  by 
tills  plant  in  a  day  of  10  hr.  was  168  cu.yd. 

A  timber  pier  1000  ft.  long  by  22  ft.  wide  except 
for  85  ft.  at  its  outer  end,  where  its  width  is  increased 
to  38  ft.,  carrying  one  railwav  track  and  a  30-ton  loading 


Fiu.  8.     Tin;  PiLKOijiVEi;  Dijivino  a  Battek  Pile 

derrick  at  its  outer  end,  was  built  at  the  west  end  of  the 
I)ier,  extending  westward  into  the  harbor.  This  pier  was 
also  ('((iiippi'd  with  stone-  and  sand-storage  bins. 

Owing  to  the  weight  of  the  concrete  piles,  the  smallest 
of  which  weighed  12  tons  and  the  largest  -Ki.OOO  lb.,  the 
conveying  of  them  to  the  site  of  the  work  presented 
certain  dillicullies.     The  railway  track   tnim  the  loading 
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I  pier   wiis  contimifd   aloiijr   the   north   «i(li>   of   tlii'   yard. 

j  l'ount«'r\v(ij;lili'il  curs  willi  |in»jc(tiiig  ciuIh  wi-ri'  iisi'd  lor 
l)rinK>i>^'  ^'"'   P''*'  '"   •'"'  I''*'''  li"ii«'l<-     'I'licw  i-nrH   wcrt' 

1  fiirnislu'd  witli  a  liravv  wivw-jaik  on  tlii'ir  ovi>rlian);iiiK 

I  I'lidH,  by  wliicli  tlu>  |)il('  was  raised  olT  tlit>  mold  Ixittoin 
ami  laid  U'twi-cn  the  two  rails  of  tlic  loii)ritudiiial  trurk. 
It  WHS  tlicri'  raised  ii|>  under  two  cars  vvliicli  straddle  the 
pile  and  piishetl  out  to  the  pier  head,  where  the  derrick 
lifliHi  it  onto  a  scow  for  conveyance  lo  the  new  pier.  The 
scows  used  were  ca|)al>li'  of  takiii;:  nine  pdcs  on  each  triji. 

I'li.i  iii;i\  I  Mi 

'I'he  dilliculty  of  drniiit:  siii  li  loii;;  aii<l  so  iiiiiny  Imt- 
len'd  piles  rctpiired  the  ailoptii>n  of  a  very  heavy  and 
somewhat  complicated    pilcdri\cr   which   was  capaMc   nl 


^■f 


•«'-1 
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Fig.  9.     Detail  of  Expansion  Joint  at  Monitor 

being  easily  moved  in  any  direction  and  shifted  in  any 
angle  in  the  vertical  piano.  This  machine,  manufactured 
by  the  Bucyrus  Co.,  was  fully  described  in  Engineering 
News,  May  2S,  1914,  p.  11!>S.     (Fig.  8.) 

The  method  followed  in  placing  and  driving  a  pile  was 
as  follows:  The  piledrivcr  .scow  was  first  placed  in  posi- 
tion by  means  of  cross-ranges  and  anchored  by  lowering 
her  spuds.  Straps  were  placed  around  the  pile  to  be 
driven  as  it  lay  on  the  deck  of  the  scow  on  which  it  had 
been  brought  up  from  the  yard  and  it  was  lifted  hori- 
zontally by  one  of  the  forward  derricks  and  swung  round 
in  front  of  the  driver  so  that  the  head  of  the  pile  came 
in  front  of  the  pile  leads.  The  swinging  was  accomplished 
by  manipulating  the  forward  spuds  of  the  piledriver  scow. 
The  pile  fall,  having  been  made  fast  to  the  staple  pro- 
jecting out  of  the  head  of  the  pile,  was  hoisted  up  and 
at  the  same  time  the  derrick  fall  was  lowered  and  the  pile 
gradually  raised  into  a  vertical  position,  the  straps  being 
taken  off  as  the  strain  came  off  them.  The  pile  leads 
were  then  moved  as  recpiircd  for  the  exact  centering  of 
the  pile.  On  the  pile  being  lowered  it  penetrated  the 
overlying  soft  mud  with  its  own  weight.  This  mud  was 
found  to  have  suflficient  stiffness  to  hold  the  pile  vertically 
when  its  depth  was  about  equal  to  one-third  of  the  length 
of  tlie  pile.    As  a  general  rule,  however,  the  piles  had  to 


1)1'  slaved  \vhile  tlic  liamrner  was  being  adjuated  on  tlieir 

beads.' 

Three  separate  cushions  were  used  between  the  head 
of  the  pile  and  the  rain  of  the  hammer.  On  top  of  the 
pile  was  first  placed  '.i  in.  of  spruce  plank.  On  this  rested 
a  cast-sti'el  follower  about  I  ft.  in  height,  designed  to 
protect  the  projecting  reinforcing  rods  and  staple.  This 
follower  consisled  <if  a  hollow  steel  cylinder  with  tf)p 
and  bottruii  tlanges.  The  bottom  flange  was  flat  and 
provided  with  holes  Ihiough  whi<h  the  projecting  rods 
passed  and  by  means  of  which  the  pile  was  liriidy  held 
while  lieiiig  driven,  'i'he  top  Mange  had  a  rectangular 
depression  on  its  upper  side,  in  which  was  plaie<l  a  liard- 
woud  lijiick  about  I">  in.  thick,  bound  round  with  steel 
i)aiids.  This  block  received  the  direct  sti'okes  af  tlir-  ham- 
mer and  had  tf)  be  fre«pieiitly  renewerl.  .\t  times  one  of 
ihes"  blocks  would  break  up  after  the  driving  of  only  two 
piles,  whil(!  others  would  stand  the  iiammeriiig  of  twenty, 
the  breakage  of  the  steel  band  usually  l)eiiig  the  cause  of 
failure;  although  at  times  the  heart  of  the  block  would 
liecome  char.'ed  owing  lo  I  he  heat  generated  by  the  force 
of  Ihe  blows. 

The  amount  of  haniinering  wliiili  the  piles  required  to 
drive  them  to  refusal  varied  a  great  deal.  In  some  place.=; 
where  the  depth  of  the  hardpan  was  small  the  pile  would 
<  ome  to  a  stop  after  200  to  300  blows,  while  in  other 
places  they  would  require  nearly  1800  blows  to  drive  them 
to  rock.  The  rate  nf  penetration  through  the  hardpan 
was  small,  the  last  foot  or  so  in  many  cases  being  pene- 
trated at  not  more  than  V30  i"-  per  stroke. 

The  following  are  records  of  the  driving  of  three  p^lp^ 
which  show  the  great  variation  met  with : 


Number    of   strokes   of   hammer 

Total    amount    of    penetration,    in.... 
Average   penetration   per   blow,    in... 
Average    penetration    per    blow    dur- 
ing   last     foot,    in 


1 
1010 
107 
0.1 


2  .•? 

505  240 

0.37  23.2 

0.073  0.1 


0.033        0.036        0.059 

Very  little  damage  was  done  to  the  piles  by  the  hammer- 
ing. Only  two  had  their  heads  badly  smashed.  These 
were  among  the  first  few  piles  driven,  and  the  cause  of  the 
shattering  was  the  continuation  of  the  hammering  after 
the  pile  had  reached  rock.  A  few^  blows  of  the  hammer 
after  penetration  had  stopped  did  no  damage.  In  a  few 
cases  pieces  of  concrete  would  be  knocked  off  the  top  edges 
of  the  pile  head,  usually  due  to  a  tendency  of  the  pile  to 
drive  to  one  side  or  the  other,  thus  making  the  hammer 
bear  unevenly.  To  determine  what  was  taking  place  at 
the  point  of  the  pile,  several  were  pulled  up  after  having 
been  driven  to  refusal.  Out  of  nine  thus  pulled  and 
examined  only  one  showed  any  damage,  and  in  that  ca.se 
a  sharp  point  of  rock  had  been  encountered  which  had 
entered  the  concrete  point  of  the  pile  and  spalled  a  small 
piece  off  the  corner. 

AVhen  no  machine  troubles  were  met  with  an  average 
of  10  piles  could  be  set  and  driven  in  10  hr.  In  some 
weeks,  however,  the  average  would  slightly  exceed  12  per 
day,  and  the  best  day's  work  was  18. 

In  order  to  test  the  bearing  power  of  the  piles  after 
driving,  load  tests  were  made  with  a  floating  load  of  180,- 
000  lb.  on  certain  piles.  The  load,  which  consisted  of  two 
scows  of  90,000  lb.  weight  each,  was  attached  to  the  ends 
of  a  steel  girder  resting  on  the  head  of  the  pile  and  made 
fast  at  high  tide,  the  pile  and  load  being  securely  braced 
to  prevent  swaying  of  the  former  when  under  load.  On 
the  tide  falling  the  whole  load  was  carried  by  the  pile. 
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Tests  were  made  on  piles  which  had  been  driven  to  differ- 
ent degrees  of  penetration  with  the  following  results : 

Pile  going  A  in  Per  blow,  settlement  under  load  'As  in. 
Pile  going  J  in.  per  blow,  settlement  under  load  '/»  in. 
Pile  driven  to  refusal,  settlement  under  load  nil. 

The  problem  of  building  forms  of  the  necessary  strength 
and  stiffness  on  the  short  length  of  pile  projecting  above 
the  water  was  not  an  easy  one,  but  was  successfully  solved 
by  the  contractors.  Horizontal  wales  of  4x8-in.  sticks 
were  bolted  on  each  side  of  the  piles  as  soon  after  driving 
as  possible,  and  on  these  were  erected  the  vertical  forms 
for  the  building  up  of  the  pile  to  deck  level.  The  bottoms 
of  the  beam  forms  were  carried  on  joists  supported  by  the 
pile-extension  forms  and  braced  by  diagonal  shores  from 
the  pile  walings.  Slight  settlement  of  the  forms  took 
place  on  the  pouring  of  the  deck  concrete,  but  in  no  case 
did  any  failure  occur.  It  was  found  that  by  filling  the 
pile  extension  forms  at  least  24  hr.  ahead  of  the  pouring 
of  the  deck,  the  settlement  was  reduced  considerably. 

By  the  middle  of  December,  191.3,  the  piles  had  been 
driven  and  the  pier  floor  completed  to  within  11-5  ft. 
of  the  outer  end.  at  which  place  the  work  was  suspended 
until  the  following  spring,  and  the  portion  of  the  pier 
built  was  equipped  with  temporary  wooden  freight  sheds 
and  used  throughout  the  winter  by  freight  steamers. 
During  this  time  the  ability  of  the  pier  to  withstand 
lateral  blows  from  large  vessels  was  demonstrated  on  more 
than  one  occasion.  In  every  case  the  plates  of  the  steamers 
were  the  sufferers  from  the  impact.  Work  was  resumed 
in  May,  1911,  and  the  whole  of  the  concrete  work  com- 
pleted by  December,  1914. 

Personnel 

The  contract  for  the  construction  of  the  pier  and  shed 
has  been  carried  out  by  the  Nova  Scotia  Construction  Co. 
under  the  management  of    Hamilton  Lindsay,  assisted 


by  J.  Shepherd  Lee.  John  Kennedy  is  Consulting  Engi- 
neer for  the  Dominion  Government  for  the  work  and  was 
assisted  in  the  design  by  the  writer,  who  has  acted  as 
Resident  Engineer  on  the  construction,  assisted  by  R.  A. 
Lockerby.  The  cost  of  the  work  complete  will  be  about 
$1,12.5,000. 

m 
V©lcgvialc  Actlvatts^  ©f  Mt.  ILe^ssen 

By  Thomas  H.  Means* 

One  hundred  eruptions  of  Mt.  Lassen,  California,  have 
been  observed  since  May  30,  1914.  when  the  first  one 
took  place.  The  writer  recently  made  a  trip  to  the 
volcano,  and  his  observations  were  of  considerable  interest 
to  himself,  and  will  probably  be  to  other  engineers. 

After  a  long  period  of  comparative  quiescence,  during 
the  night  of  May  20.  1915,  a  violent  eruption  occurred, 
and  a  tremendous  flood  of  mud  and  water  ran  down  the 
northeastern  slope  of  the  peak  into  the  headwaters  of  Hat 
Creek.  In  the  afternoon  of  May  22  a  second  and  more 
violent  eruption  occurred,  the  steam  cloud  rising  to  a 
height  of  51/2  mi-  above  the  top  of  the  cone  (as  calculated 
from  transit  observations  made  by  Joseph  L.  Reading, 
an  engineer  in  Redding).  This  second  big  eruption  was 
accompanied  by  another  mud  flood. 

The  northeastern  slope  of  Mt.  Lassen  is  very  steep, 
being  nearly  45  deg.  in  places.  Two  ridges  or  shoulders, 
one  running  to  the  east  and  one  to  the  north,  form  a 
cirque  or  cove  which  is  more  than  a  mile  wide.  Prior  to 
May,  1914,  this  cirque  was  filled  with  a  glacier  of  unknown 
depth.  Deep  snow  and  ice  remained  here  at  the  end  of  a 
hot  dry  summer.  Nearly  all  other  exposures  of  the  peak 
were  denuded  of  snow  each  year.     This  glacier  varied  in 
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Kkosio.n  AM)  l)i':i!i;is  kkom  Floods  of  .May  20  and  22,  1!)15 


length  from  ahout  10.000  to  T-'iOO  ft.  Since  the  ornption 
of  May  30,  l!tl5.  this  side  of  the  mountain  has  been 
greatly  changed.  The  glacier  is  gone,  the  mountainside 
is  bare,  and  in  the  center  of  the  cirque,  where  the  snow- 
was  deepest,  a  line  of  steam  holes  extends  from  the  crater's 
top  dow-n  7000  ft. 

Mud  and  water  sliding  down  this  mountainside  gained 
sufficient  momentum  to  splash  and  run  up  the  opposite 
mountainside  to  elevations  of  200  ft.  or  more  above  the 
valley  bottoms.  The  flood  then  divided,  part  going  down 
Upper  Hat  Creek  and  part  down  Lost  Creek,  the  main 
tributary  of  Hat  Creek. 

This  flood  carried  with  it  trees,  brush,  rocks,  boulders 
and  mud.  and  swept  a  pathway  from  <i00  to  1000  ft.  wide, 
leaving  a  desolation  of  mud  and  boulders,  with  here  and 
there  logs  and  brush,  as  shown  in  the  views.  In  the  upper 
valleys  tlie  waters  rose  from  10  to  30  ft.  Lower  down 
the  stream  the  crest  flattened  out  and  the  water  was 
absorbed  by  the  valleys  and  the  porous  cove,  and  at 
Cassels  (35  mi.  distant)  the  rise  did  not  exceed  6  in. 
The  character  of  the  destruction  in  the  upper  parts  of  the 
valley  indicates  that  the  flood  was  plastic,  as  though  mud 
and  ice  were  abundant. 

It  is  very  difficult  to  estimate  the  volume  of  the  flood 
at  maximum  flow,  for  we  have  no  measure  of  the  velocity. 
At  several  points  the  area  of  the  cross-section  of  the 
stream  was  estimated  by  pacing,  and  it  was  found  to  aver- 
age 6000  sq.ft.  The  velocity  was  great  enough  to  roll 
rocks  10  ft.  in  diameter.  The  average  velocity  of  the 
flood  for  the  first  10  mi.  was  roughly  estimated  at  15  to 
20  ft.  per  sec.  In  the  upper  Meadows  the  writer  believes 
the  water  must  have  flowed  at  a  rate  of  30  ft.  per  sec. 
Even  with  these  rough  figures  it  is  seen  that  the  flood 
must  have  been  between  JtO.OOO  and  180,000  sec.-ft.  in 
I^st  Creek  alone.  Xo  estimate  was  made  for  Upper  Hat 
Creek. 


No  evidence  of  molten  rock  lias  yet  been  found  around 
Lassen.  That  the  rocks  are  getting  hot  no  one  can  deny. 
We  found  a  boulder  10  ft.  high  by  60  ft.  in  circumference 
which  had  been  carried  by  the  water  2  mi.  from  the  crater. 
Our  visit  took  place  8  days  after  the  second  flood  and  10 
days  after  the  first,  and  yet  this  rock  was  too  hot  to  touch 
and  hot  enough  to  ignite  a  match. 

There  is  no  evidence  to  show  that  rocks  have  been 
dropped  on  any  point  a  mile  away  from  the  main  crater. 
\  search  of  the  hillsides  for  II/2  mi.  around  revealed 
nothing  so  large  as  a  pea.  Dust,  or  volcanic  ash,  has 
been  found  several  miles  away,  and  the  ground  within 
2  mi.  of  the  crater  shows  the  results  of  several  dust 
showers. 

On  May  30.  1915.  during  a  visit  to  Upper  Hat  Creek, 
a  very  beautiful  eruption  was  observed  from  a  distance  of 
about  5  mi.  Photographs  of  this  eruption,  taken  by  the 
writer,  are  reproduced  herewith.  The  height  of  the  steam 
cloud  was  estimated  to  be  7000  ft.  above  the  crater. 

Mt.  Lassen  eruptions  have  increased  in  intensity,  but 
to  date  they  have  been  associated  with  the  wet  season 
and  the  period  of  melting  snow.  Whether  the  water 
which  makes  the  steam  comes  from  some  distant  source, 
such  as  the  ocean  or  Big  Meadows  Reservoir,  is  a  question 
yet  unanswered. 


KxpoNltion  of  .Vmerican  Chcmlral  IndUHtiies — The  first 
American  exposition  of  chemical  industries  will  be  held  at 
Grand  Central  Palace,  New  York  City,  during  the  week  be- 
ginning Sept.  20,  1915.  It  is  to  be  managed  by  C.  F.  Roth  and 
A.  Nagelvoort,  assisted  by  an  advisory  committee  of  nine  emi- 
nent chemical  engineers.  It  is  e.xpected  to  include  coal,  wood 
and  petroleum  products,  metals,  minerals,  water  and  sewage 
purification,  air  and  g.as  processes,  glass  and  ceramics,  oils, 
varnishes,  plastics,  rubber,  leather,  glue,  etc.  Working  ex- 
hibits will  be  shown.  Inquiries  should  be  directed  to  the 
National  Exposition  of  Chemical  Industries,  46th  St.  and  Lex- 
ington Ave.,  New  York  Cit>v 
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R®Ila^n^©  ReMafenlS^y  ©f  L®img= 


By  F.  H.  Millard* 

In  dealing  with  rainfall  there  is  always  the  feeling  that 
one  more  year's  observations  might  bring  a  maximum  or 
minimum  rainfall  entirely  out  of  relation  to  those  ob- 
served in  previous  years.  It  would  be  very  satisfactory 
if  one  could  observe  the  rainfall  for  a  year  and  then 
state  with  assurance  that  this  is  an  average  year  or  a  year 
which  bears  a  certain  definite  relation  to  the  average  of 
all  years. 

Recently  there  have  appeared  two  tabulations — one 
covering  the  rainfall  in  Milwaukee  for  a  period  of  63  years 
and  the  other  covering  rainfall  for  100  years  at  New 
Bedford,  Mass.  It  is  of  considerable  interest  to  take  these 
rainfall  records  and  to  combine  consecutive  years  into 
groups  of  varying  lengths  and  to  note  the  maximum  and 

TABLE  I      VARIATION  IX  YEARLY   RAINFALL  IN  INCHES 
DURING  PERIODS  OF  VARIOUS  LENGTHS 


Number  of 
Years 


63- Year  Record  at  Milwaukee,  100- Year  Record  at  New  Bedford. 


Observed    Maximum   Minimum    Variation    Maximum  Minimum    Variation 


50.4 
48  3 
44.6 
42  6 
40  3 
38  7 
36.9 
35  5 
33.9 
33.2 
33.1 
32.7 
32.2 


18  1 
22.9 
22  7 
24  9 
24.6 
25.5 
26  9 
26  8 
28.4 
28  7 
29.1 
29.8 
30.7 


32  3 
25.4 
21  9 


13  2 
10  0 
8  7 
5.5 
4  5 
4.0 
2.9 
1.5 


65  41 
65  04 
63  75 
60  14 
58.64 
57  99 
54  99 
54  26 
51  OO 
49  24 
48  35 
48.07 
47  86 
47  20 

46  92 
47.12 

47  28 


34  51 
33  58 
40  06 
39  40 
41.13 
41.06 

42  OS 

43  23 

43  24 

44  52 
44  36 

44  37 

45  16 
45  17 

45  93 

46  07 
45  97 


30  90 

31  46 
23  69 
20.74 
17.51 
16.93 
12  91 
11  03 

7.76 
4.72 
3.99 
3.70 
2.70 
2  03 
0.99 
1.05 
1  31 


minimum  average  rainfall  per  v-ear  obtained  by  these 
combinations  of  consecutive  years. 

Table  I  shows  the  results  of  these  groupings  and  Fig. 
1  gives  the  same  information  ia  graphic  form.  It  is  in- 
teresting to  note  the  fact  that  the  variations  above  the 
average  are  considerably  larger  than  the  variations  be- 
low the  average,  and  that  if  one  is  to  observe  for  a  short 
period  only,  the  variation  above  the  average  is  likely  to  be 
appreciably  larger  than  the  variation  below  the  average. 

Table  II  shows  the  percentage  which  the  average  rain- 
fall per  year,  determined  from  the  maximum  and  mini- 
mum groups  of  different  lengths,  is  of  the  average  rainfall 
per  year  for  all  observations.    It  will  be  noted  that  in  one 


year  periods,  the  maximum  is  only  16%  greater  than  the 
average,  while  the  minimum  is  13%  less  in  one  case,  the 
maxinnim  being  17%  greater  and  the  minimum  7% 
less  in  the  other  case. 

Fig.  2  shows  graphically  the  range  from  the  maximum 
to  the  minimum  in  per  cent,  of  the  averages  for  both  ser- 
ies of  figures  and  for  groupings  of  different  lengths. 
These  curves  are  remarkably  similar. 

Tabic  II  shows  also  the  percentage  variation  of  each 
length  of  observation  in  terms  of  the  percentage  varia- 
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Figs.  1  and  2.     Maximum  and  Minimum  Average 

Yearly  Rainfalls  for  Various  Periods  at 

Milwaukee  and  New  Bedford 

(Based  on  a  63-yr.  record  at  Milwaukee  and  a  lOO-vr.   record 
at  New  Bedford) 

tion  of  the  five-year  observations.  The  five-year  period 
was  arbitrarily  taken  as  a  unit,  and  from  this  table  it  ap- 
pears that  in  the  matter  of  accuracy  the  increase  of  the 
period  of  observation  from  one  year  to  five  years  does  more 
than  the  inclusion  of  an  additional  35  years  in  the  one 
case,  and  in  the  other,  it  appears  that  the  inclusion  of  the 
first  four  additional  years  contributes  to  the  accuracy 
of  the  averages  observed  to  about  the  same  extent  that  the 
inclusion  of  an  additional  20  years  would. 

No  attempt  has  been  made  to  study  these  figures  with 
the  aid  of  higher  mathematics,  and  the  curves  are  shown 
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rious  si 

B-PERIO 
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OF  AVER.A 

GE  RAI 
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E  PERIO 

., 

Record  at 
per  Year. 

_ ,.,        , 

100- Year  ?<"■»"<  °>  ^i^'^^'  n.^'ir'^rri 

Average 

30  65  in. 

Average 

per  Year, 

46  40  in. 

No  of 

%of 
5-Yr. 

l\t 

Years 

Max. 
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Min, 

%of 

Range, 

%o! 

Range, 

Max, 
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Min., 
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Range. 
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Range, 

Observed 
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Aver. 
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Aver. 

in. 

Aver. 

15.7  in. 
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Aver. 

in. 

Aver. 

in 

1 

50  4 

164  4 

18.1 

59  0 

32  3 

105  4 

205  7 

65  41 

141  0 

34.51 

74  4 

30  90 

66.6 

176  5 

2 

48  3 

157.6 

22  9 

74  7 

25  4 

82  9 

161  8 

65  04 

140  2 

33.88 

72  1 

31   46 

67.8 

170  7 

3 

44  6 

145  5 

22  7 

74  0 

21  9 

71  5 

139.5 

03.75 

137.4 

40  06 

86.3 

23  69 

51   1 

135  3 

4 

42  6 

130  0 

24  9 

81.2 

17  7 

57.7 

112.7 

60  14 

130  0 

39  40 

84.9 

20.74 

44.7 

118.4 

f, 

40  3 

131  5 

24  6 

80  3 

15  7 

51.2 

58  64 

126  4 

41   13 

88.6 

17  51 

37.7 

fl 

38  7 

126  3 

25  5 

83  2 

13  2 

43  1 

84  1 

57  09 

124  8 

41  06 

88  4 

16.93 

36.4 

96  7 

8 

36  9 

120  4 

26  9 

87  8 

10  0 

32  6 

63  7 

54  99 

118  4 

42  08 

90  6 

12  91 

27  8 

73  7 

10 

35  5 

115  8 

26  8 

87  4 

8.7 

28  4 

55  4 

5^1  26 

116  9 

43  23 

93  2 

11  03 

23  8 

63  0 

15 

33  9 

110  6 

28  4 

92  7 

5  5 

17.9 

35  0 

51  00 

no  0 

43  24 

93.2 

7.76 

16  7 

44  3 

20 

33  2 

10«  3 

28  7 

03  6 

4  5 

14  7 

28  7 

49  24 

106   1 

44   52 

95  9 

4  72 

10  2 

27  0 

25 

33   1 

108  0 

29    1 

04  0 

4.0 

13   1 

25  5 

48  35 

104  2 

44.36 

05.6 

3  99 

8.6 

22  8 

30 

32  7 

lOti  7 

20  8 

97  2 

2  g 

9  5 

18  5 

48  07 

103  6 

44  37 

95  6 

3  70 

8  0 

21    1 

40 

32  2 

105   1 

30  7 

100  2 

15 

4  9 

9  « 

17  86 

103   1 

45  16 

07  3 

2  70 

5.8 

15  4 

SO 

47  20 

101   7 

45  17 

97  3 

2  03 

4  4 

U  6 

HI  U2 

101    1 

45  03 

99  0 

0  90 

2  1 

6  7 

70 

17    1." 
17   .'s 

MM   (I 
101   0 

10  07 
15  97 

00  3 
00   1 

1  05 
1   31 

2  3 

2  8 

e  0 

7  5 

ra.^f  thf  maximum  singli'  year  cxcccdcil  the  average  liy 
over  60%,  while  the  mitiimum  year  was  loss  than  the 
average  by  40%.  In  the  other  nLse  tlie  figures  show  a 
variation  of  10%  above  tlie  average  for  the  nm.ximuni  and 
26%  below  tlu;  average  lor  the  niinimuni.     Taking  10- 


'lir.    trit.i    roiirl,    Mndlfion.    Wis. 


licn-  as  illustrative  of  the  increasing  accuracy  of  rainfall 
observations  when  averages  are  based  on  records  covering 
iii(ivii,si>(l  peridds  of  time.  More  such  long-time  records 
should  be  made  available  in  order  that  the  curves  here 
shown  representing  rainfall  on  the  Kastern  .seaboard  and 
in  the  (ireat  Lakes  di.striet  may  bo  eompured  with  rain- 
fall on  the  Pacific  Coast  or  in  the  Plains  states. 


.Ium«  i.'l.  1!M; 
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Average   Rainfall   in    tHe    Ligl^t 
of  tli^e  New  Bedford  Record 

lU   N.  M.  Stinkman* 

All  aituli'  III  KNUlNF.EIUNd  NkWS  of  Ndx.  lit.  l!tl  I.  I)V 
X.  II.  (iiMulnou^'h  j^ivi's  a  roiitiiiuous  n-cunl  <»f  laiiit'nll 
at  Ni'«-  IVdlord,  Mass..  fmm  ISl  1  to  I'Jl.'J  iiirliisivf.  A 
thoiimL'li  discussion  of  tliu  iviord  is  given  in  tlii'  artiilc; 


52 


for  till'  r>  yt-ar  iii'iiod  from  \H'M'i  to  IHIO,  tlir  10  yi-ur 
p(!iiod  from  IHUl  to  1810  and  tlio  JJO-ycar  period  from 
IHai  to  IK  10. 

AHsiimiiif,'  for  the  time  boinj;  tliat  the  New  Bedford 
ncord  is  nn  indication  of  what  mi^ht  be  expected  elfie- 
whfic,  tlie  rurves  show  lonclusively  that  u  .5-ycar  rec- 
ord is  too  short  fo  (^\\i'  (h'|)en(lable  results.  The  averages 
vary  from  -11. lU  in.  to  58. 64  in.     ExpresHcd  in  diflerent 


- 

- 

- 

- 

- 

1 

'\ 

^ 

p 

- 

- 

: 

n 

" 

"" 

- 

1 
f 

"*  1 

-s 

w- 

- 

/ 

/ 

BO- yeirr'Ax-nrgn 

■5-)i^r/iivrxrcres 

M 

— 

V. 

im  T 1 

A 

it 

'  1 

?'_ 

_"!^ 

/^ 

4i 

^""""^^1!/- 

k 

^ 

s 

r 

c 

3 

-it 

\- 

^ 

\ 

1    ; 

•J 

iJ 

y 

L- 

^^^ 

u? 

/ 

_^ 

■r\ 

> 

1 

\      ..:      .-:^1 

k. 

_i. 

^ 

r^- 

r 

' 

.^,-. 

s 

^ 

- 

L 

.  /^vcnerg'es 

.S-'(  1  1  ' 

'  \ 

-/ 
1 

•> 

\r 

\ 

/ 

'■/ 

V 

1 

I 

1620  1630  1840  1850  1860  1870  1860  1890  1900  1910 

Comparison  of  Rainfall  Averages  for  5-,  10-  and  20-Year  Period.s,  New  Bedford,  Mass. 


but  furtlicr  invostipation  throws  light  upon  the  ques- 
tion as  to  what  reliance  may  he  ])laced  upon  records  of 
a  uuuh  shorter  duration.  Would  rainfall  observations 
»H)ntinued  for  5,  10  or  20  years  be  of  any  value? 

Recently  I  had  oeeasion  to  analyze  the  New  Bedford 
records,  in  order  to  determine,  if  possible,  the  probable 

COMP.ARISON   OF   RAINFALL  AVERAGES.   NEW  BEDFORD,  MASS 


Yew  at 

Year  at 

End  of 

5-Ycar 

10-Ycar 

20-Year 

End  ot 

5-Year 

10-Year 

20-Yp.-ir 

Period 

Averages 

Averages 

Averages 

Period 

.\verages 

Averages 

AveraKc 

1814 

1804 

43  11 

43  24 

44  .59 

15 

65 

44  37 

43.74 

44  4S 

16 

66 

43  14 

44  06 

44  77 

17 

67 

43  90 

44  44 

44  S3 

18 

42  42 

68 

46.14 

45.67 

45  61 

19 

41  73 

69 

47  94 

45  52 

46  29 

1820 

41.84 

1870 

48.17 

46.27 

45  51 

21 

42  14 

71 

50.03 

46  58 

45  41 

22 

41  83 

72 

50.14 

47.02 

45  49 

23 

45. 6G 

44  04 

73 

49.21 

47.68 

46.10 

24 

47.19 

44  46 

74 

49.09 

48  52 

45  88 

25 

46.55 

44-20 

75 

49.32 

48.75 

4G  24 

26 

48.37 

45  26 

76 

47.84 

48  93 

46  .50 

27 

52.60 

47.22 

77 

47.72 

48.93 

46  69 

28 

48  43 

47.04 

78 

47.49 

48.35 

47  01 

29 

52.04 

49  62 

79 

44.08 

46.59 

46.06 

1S30 

57.36 

51.95 

1880 

44  43 

46.88 

46.57 

31 

58.64 

53  51 

81 

43  81 

45.83 

46.20 

32 

55.92 

54  26 

82 

42.68 

45.20 

46.11 

33 

56.64 

52  53 

48.28 

83 

41.27 

44.38 

46.03 

34 

52.58 

52  31 

48.39 

84 

43.81 

43  94 

46  23 

35 

49  09 

53  22 

48.71 

85 

43.16 

43.79 

46.27 

36 

45  42 

52  03 

48.64 

86 

45.31 

44.56 

46.75 

37 

43.37 

49  64 

48  43 

87 

47.39 

45.03 

46  98 

38 

42  50 

49  57 

48.31 

88 

49.70 

45.48 

46.92 

39 

42  35 

47  47 

48.54 

89 

49  24 

46.52 

46  56 

1840 

42.83 

45  96 

48.96 

1890 

54.22 

48  r)9 

47  78 

41 

44  38 

44  90 

49  20 

91 

53  81 

49.56 

47  69 

42 

44.38 

43  88 

49.07 

92 

52.03 

49.71 

47.45 

43 

46  86 

44  68 

48.61 

93 

51.07 

50.38 

47.38 

44 

46  13 

44  24 

48.28 

94 

49.70 

49.47 

46.71 

45 

45  82 

44  33 

48.77 

95 

45.69 

49  95 

46.87 

46 

42.61 

43  50 

47.76 

96 

45.67 

49.74 

47.15 

47 

43  98 

44   18 

46.91 

97 

47.22 

49  62 

47.33 

48 

41.99 

44  42 

47.00 

98 

49.68 

50.37 

47  93 

49 

41.13 

43  63 

45. 55 

99 

49.07 

49  39 

47.96 

1850 

44  05 

44  94 

45  45 

1900 

49.74 

47.72 

48  20 

.51 

47  47 

45  04 

44.97 

01 

50.57 

48-.  12 

48  84 

52 

47.52 

45  75 

44.81 

02 

49.54 

48.38 

49  04 

53 

47.26 

44.63 

44  65 

03 

46.52 

48.10 

49.24 

54 

50.74 

45  93 

45  09 

04 

47  96 

48.52 

49  GO 

55 

46  41 

45  23 
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12 

42.08 
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46.08 

63 

45.20 

44. 52 

44.58 

13 

42.82 

43  60 
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value  of  a  record  which  is  continuous  for  only  20  years. 
The  accompanyin":  diagram  gives  the  results.  Five-year, 
10-year  and  20-year  averages  are  plotted  to  the  same 
scale,  the  ordinate  over  any  given  year  representing  the 
average  for  the  period  ending  with  that  year.  For  exam- 
ple, at  the  ordinate  1840  may  be  read  the  average  rainfall 
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terms,  these  figures  vary  from  11.4%  below  to  26.2% 
above  the  100-year  average  of  46.45  in.  The  10-year 
curve  is  more  regular  than  the  5-year  curve;  but  the  or- 
dinates  vary  from  6.9%  below  to  16.8%  above  the  100- 
year  average.  On  the  other  hand,  the  20-year  averages 
vary  only  from  44.48  in.  to  49.24  in.,  or  from  4.2%  be- 
low the  100-year  average  to  6%  above.  Hence  during  the 
entire  century  it  would  not  have  been  possible  to  select 
any  20  successive  years  in  which  the  average  rainfall 
would  have  deviated  by  more  than  6%  from  the  100-year 
average. 

This  should  be  accurate  enougli  for  all  practical  pur- 
poses, although  an  examination  of  the  20-year  curve 
shows  further  that  only  in  a  few  cases  does  a  variation 
of  as  much  as  6%  occur.  About  77%  of  the  20-year  aver- 
ages fall  within  4%  of  the  average  for  the  century,  which 
is  close  enough  for  most  purposes. 

It  would  be  interesting  to  know  whether  other  long 
rainfall  records  would  show  similar  results,  and  whether 
these  conclusions  could  properly  be  applied  to  the  flow 
of  rivers. 

W. 

PamplnK  Plant  for  Dry  Dock  No.  1,  Balboa  Terminal,  Bal- 
boa, C.  Z.,  will  be  furnished  by  Henry  R.  Worthington,  New 
York,  under  a  contract  recently  let.  The  plant  comprises  four 
main  pumps,  two  drainage  pumps  and  one  bilge  pump.  The 
tour  main  units  are  identical  in  all  parts,  each  consisting  of 
a  54-in.  vertical-shaft,  single  suction,  single-impeller,  volute 
centrifugal  pump,  with  a  minimum  capacity  of  11,000  cu.ft. 
of  sea  water  ptr  minute,  when  pumping  against  static  heads 
ranging  from  0  to  48  ft.,  and  when  operating  at  250  r.p.m. 
Each  unit  is  direct-connected  to  a  1000-hp.  constant-speed  al- 
ternating-current vertical-shaft  motor  of  the  squirrel-cage 
induction  type,  three-phase,  23-cycle  current  at  2200  volts. 
The  average  overall  efficiency  of  each  unit  pumping  against 
the  total  heads  encountered  must  be  not  less  than  64.5%. 
The  two  drainage  pumps  are  of  the  same  type  as  the  main 
units,  each  consisting  of  a  20-in.,  vertical-shaft,  volute  cen- 
trifugal pump  with  a  minimum  capacity  of  1200  cu.ft.  of  sea 
water  per  minute,  against  the  range  of  heads  encountered, 
when  operating  at  a  speed  of  750  r.p.m.  The  bilge  pump  is 
of  the  vertical  self-contained  centrifugal  type,  having  4-in. 
suction  and  3-in.  discharge,  with  a  capacity  of  25  cu.ft.  of 
sea  water  per  minute  when  pumping  against  any  stage  of  the 
tide.  The  overall  efficiency  is  .specified  at  not  less  than  32%. 
The  contractor  will  also  furnish  the  floor.?,  platforms,  gang- 
ways, ladders,  stairs  and  handrails  necessary  for  safe  and 
convenient  access  to  all  parts  of  the  plant  equipment.  The 
time  for  delivery  of  all  the  material  is  specified  at  210  days. 
The  Balboa  dry  dock  Is  one  of  the  largest  in  the  world,  having 
a  length  of  1110  ft.,  an  entrance  width  of  110  ft.  and  a  depth 
over  the  sills  of  41.5  ft.  at  high  water. 
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CoE&crete  Srid^es  ^^itlhi  Stosae 

ai&d  Brick  Facis^^ 

By  C.  E.  Dkayer* 

The  use  of  facing  on  concrete  bridges  is  displayed 
in  interesting  contrast  by  two  recently  built  arch 
bridges  in  Fort  Wayne,  Ind.  In  both  cases  the  esthetic 
value  of  the  facing  quite  evidently  justifies  its  use.  To 
Arhat  extent  the  facing  affects  repair  and  maintenance 
charges  will  have  to  be  learned  from  slow  experience. 

Brick  Facing  :  Tennessee  Ave.  Bridge 

Tennessee  Ave.  crosses  the  St.  Joseph  River  by  two 
reinforced-concrete  arch  spans  of  105  ft.  The  view 
shown  in  Fig.  1  brings  out  the  successful  selection  of 
fortn  and  the  good  appearance  of  the  bridge  in  adapta- 
tion to  the  surroundings.  The  bridge  has  an  ornamental 
facing  of  dark  brick  and  white  stone.  The  balustrade 
is  wholly  built  of  brick  and  stone,  the  panels  being  of 
brick,  while  the  coping  and  posts  are  of  stone.  In  the 
facing  of  the  arch  itself  stone  is  used  only  for  the  quoins 
and  for  picking  out  the  panels. 

The  mam  surface  of  the  arch  is  formed  of  wire-cut 
brick  of  deep-red  color,  with  matt  surface,  and  is  laid 
in  Flemish  bond.  There  is  enough  variation  of  color 
in  the  brick  itself  to  make  the  surface  as  a  whole  quite 
picturesquely  variegated  (see  Fig.  2).  The  stone  trim 
is  No.  1  oolitic  Bedford  sandstone.  The  pieces  used  in 
the  balustrade  are  of  very  substantial  character,  the  cop- 
ing rail  being  in  one  piece  between  posts  or  12  ft.  814  iu- 
long.  The  intermediate  posts  are  solid  single  pieces  ex- 
tending througii  the  thickness  of  the  balustrade,  and  the 
pier  caps  are  single  pieces  3  ft.  51/2  in.  by  9  ft.  4  in. 

The  bridge  was  designed  by  A.  W.  Grosvenor,  of  Fort 
Wayne,  and  built  under  liis  supervision  by  the  Lafa- 
yette Engineering  Co.,  Lafayette,  Iml.,  contractor,    .\bove 
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the  arch  barrel  no  forms  were  used.  The  concrete  was 
placed  inside  the  brick  facing,  the  latter  being  carried 
up  sutRciently  in  advance  to  permit  of  doing  this  con- 
creting in  2-ft.  layers. 

The  cost  of  tlie  bridge  was  a  little  over  $39,000,  in- 
cluding the  pile  foundation. 


Fie 


Stone  F.\cin'g:    Coombs  St.  Bridge 
3  shows  the  stone-faced  bridge  over  the  Mauniee 


River  on  Coombs  St.,  in  the  suburb  of  Lakeside.     Here 


Fig.  2.     Ljetail  View,  Tenxessee  Ave.  Bridge 

tiie  facing  used  is  sandstone.  The  esthetic  effect  de- 
pends largely  on  the  emphasis  of  the  arch  barrel  by  the 
quarry-faceci  ring  stones  of  the  facing,  although  the  ef- 
fect is  soinewliat  reduced  by  the  detail  of  the  railing. 
The  cost  of  til  is  bridge  was  about  $65,000. 


Flu.  1.    Tennessee  Ave.  Biudge,  Ft.  W.vyne,  Ind. 

iDrlck  faclnn  with  stono  trim) 
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The  bridge  is  said  to  have  been  built  to  rurves  sketched 
empirically  to  lit  lines  traced  from  drawings  of  the  Ten- 
nessee Ave.  bridge,  under  the  following  curious  circum- 
stances : 

According  to  Indiana  law,  the  county  must  have  plans 
to  accompany  the  advertisement  for  the  letting  of  a 
bridge,  and  any  person  may  submit  a  plan  provided  it 
is  filed  with  the  auditor  ten  days  before  the  bids  are 
opened.  When  the  county  commissioners  of  Allen 
County  were  ready  to  let  a  contract  for  the  Coombs  St. 
bridge  they  accepted  plans  drawn  by  a  man  who  had 
been  employed  as  carpniti  r  fuivmau  on  the  construction 


Fig.  4. 


Ro^vDWAY  Summit  and  Concrete  Balustrade, 
Coombs  St.  Bridge 


of  the  Tennessee  Ave.  bridge.  His  plans  were  drawn 
without  any  study  to  detennine  the  necessary  size  of  the 
various  parts  of  the  structure,  but  from  a  cardboard 
templet  which  he  made  of  the  arch  curve  of  the  Ten- 
nessee Ave.  bridge  from  contract  drawings  of  it  on  file 
in  the  county  commissioners'  otBce.  The  radii  of  the 
arch  ring  of  the  Tennessee  Ave.  bridge  were  changed  to 
make  a  curve  suitable,  in  his  mind,  for  the  new  spans. 
Construction  brought  out  both  the  amusing  and  the 
serious  features  of  the  design.  In  the  Tennessee  Ave. 
bridge  the  two  spans  are  each  105  ft.  long,  while  in  the 
Coombs  St.  bridge  the  channel  span  is  100  ft.  long, 
flanked  on  each  side  by  a  !)0-ft.  span.  When  forms  were 
laid  out  by  the  contractor  for  the  Coombs  St.  bridge, 
using  radii  shown  on  the  plans,  each  span  failed  by  about 


Fig.  3.    Coumbsj  St.  Bridge 

(Sandstone  facing,   concrete   balustrade) 

2  ft.  to  connect  up  with  the  masonry  it  was  to  rest  upon. 
So  he  and  his  foreman  made  full-sized  arch-ring  templets, 
pretty  much  by  eye,  that  would  spring  over  the  founda- 
tions. Their  curves  reduced  the  waterway  below  what 
it  would  have  been  if  proper  elliptical  curves  had  been 
u.sed.  The  templets  were  taken  to  shops  in  Fort  Wayne 
and  Melan-type  arch  ribs  bent  to  fit  them. 

Not  only  was  the  design  of  the  arch  curves  defective, 
but  in  the  plans  of  the  Melan  trusses  a  serious  omission 
occurred,  due  to  ignorance.  The  ribs  were  made  in  three 
sections,  but  no  top  and  bottom  flange  plates  were  pro- 
vided at  the  joints  where  the  angles  butt.  In  other 
words,  at  the  two  points  of  a])proximate  maximum  stress 
the  flange  connections  containing  two-thirds  of  the  rivets 
at  the  joints  were  omitted. 


San  Francisco  Speciflcations  for  Concrete  Pavements — Some 
interesting  points  in  the  specifications  for  concrete  pavements, 
written  by  M.  M.  O'Shaughnessy,  City  Engineer  of  San  Fran- 
cisco, and  recently  adopted  by  the  Board  of  Supervisors,  fol- 
low: The  concrete  is  of  1  :  2  :  3V2  mixture.  After  mixing,  the 
concrete  is  deposited  rapidly  in  successive  batches;  the  con- 
crete is  deposited  to  the  required  depth  and  for  the  entire 
width  of  the  pavement  in  a  continuous  operation  between 
transverse  and  longitudinal  Joints  without  the  use  of  in- 
termediate forms  or  bulkheads.  In  case  of  a  breakdown,  con- 
crete must  be  mixed  by  hand  to  complete  the  section  or  to  an 
intermediate  transverse  Joint  placed  at  the  point  of  stopping 
work.  Any  concrete  in  excess  of  that  needed  to  complete  a 
section  at  the  stopping  of  work  is  not  to  be  used  in  the  work. 
Longitudinal  joints  filled  with  %  in.  of  prepared  felt  are  con- 
structed between  the  curb  and  the  pavement  on  each  side  of 
the  roadway,  and  along  the  center  line  where  the  roadw-ay  ex- 
ceeds 25  ft.  in  width.  Transverse  expansion  joints  are  con- 
structed in  straight  lines  at  right  angles  to  the  center  line  of 
the  roadway  for  the  full  width  of  the  pavement  and  at  inter- 
vals not  exceeding  25  ft.  The  surface  of  the  pavement  is 
sprayed  with  water  as  soon  as  the  concrete  is  sufficiently 
hardened  to  prevent  pitting  and  is  kept  wet  until  a  sand 
covering  i«  Dlaced.  As  soon  as  this  can  be  done  without  dam- 
aging the  concrete,  the  surface  of  the  pavement  is  covered 
with  a  layer  of  sand  at  least  1  in.  thick,  and  covering  kept 
moist  for  at  least  10  days.  The  pavement  is  not  to  be  opened 
for  traffic  for  a  period  of  at  least  20  days  after  being  laid. 
The  contractor  is  required  to  maintain  the  sand  covering 
for  a  period  of  at  least  10  days  and  must  erect  and  maintain 
barriers  to  protect  the  concrete  from  traffic,  and  any  part  of 
the  pavement  damaged  by  traffic  or  other  causes  prior  to  it8 
official  acceptance  must  be  repaired  or  replaced  by  the  con- 
tractor at  his  own  expense  in  a  manner  satisfactory  to  the 
engineer. 
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Rail-J&inid  Cosr^s^ections  for 
Bascuale   Bridges 

A  special  design  of  mitered  joint  for  the  rail  connec- 
tions of  bascule  drawbridges  has  been  in  use  for  about 
three  years  at  the  Calumet  River  bridge  of  the  Chicago 
&  Western  Indiana  R.R..  and  is  described  briefly  in  a 
paper  in  Bulletin  175  (March,  1915)  of  the  American 
Railway  Engineering  Association.  It  was  designed  by 
\^ .  A.  Casler,  Assistant  Engineer  of  the  railway. 

The  design  was  made  after  a  study  of  the  merits  of 
square-cut  and  miter-cut  rails,  and  a  special  feature  is 
that  it  brings  the  rails  into  line  regardless  of  the  align- 
ment of  the  bridge.  The  bridge  alignment  in  this  case  is 
found  to  vary  as  much  as  1/2  in.  in  summer,  owing  to 
warping.  In  the  usual  type  of  mitered  or  lap  joint  there 
is  a  possibility  of  the  rails  interfering  or  becoming 
jammed  while  closing,  unless  a  very  wide  joint  spacing  is 
provided.  Such  a  spacing  is  objectionable,  as  in  connec- 
tion with  the  decreased  tread  surface  it  causes  severe 
pounding  at  the  joint,  and  the  consequent  wear  reduces 
tlie  life  of  the  connections.  These  objections  are  overcome 
in  the  design  described.  The  main  parts  are  manganese- 
steel  castings,  each  forming  in  itself  the  track  rail,  guard 
rail  and  joint  at  the  bridge  connection. 

The  lifting  ends  are  provided  with  guiding  members, 
cast  on  the  under  side.  These  are  tapered  at  the  lower 
portion  and  then  straight  for  a  distance  slightly  greater 
than  the  height  of  the  running  rails.  These  guides  enter 
pockets  on  the  abutment,  and  thus  bring  the  rail  ends  into 
line  before  the  rails  engage  during  the  closing  of  the 
bridge. 

The  abutment  rail  ends  are  riveted  to  a  bedplate 
made  in  two  parts,  these  being  put  together  with  an  in- 
sulated joint  to  permit  the  use  of  tiack-circuits  for  the 
signals.  The  bedplate  has  openings  to  receive  the  taper 
guides,  with  short  heavy  angles  beneath  the  openings  to 
form  the  sides  of  the  pockets  for  the  guides.  This  ar- 
rangement permits  of  a  very  close  miter  joint,  as  noted. 


The  locking  is  effected  by  horizontal  sliding  bolts  which 
engage  the  flanges  of  the  lifting  ends  and  hold  them  down 
upon  the  abutment  bedplate.  Automatic  latches  prevent 
the  movement  of  the  bolts  when  the  bridge  is  open.    The 


Kki.   1. 


*  •   ft//w»  on  BrlU^  fnf/ 
Outsld*        ciavatlon 

MirER  Joint  kou  Uaii.-Kni)  CoNNKcrioNH  ov  n\><riM,K 
Bitiixiii.s  ;  CiiK'Ado  &  Wksikun  Iniiiana  IM{. 


Fig.  2.     Miter  Joint  foe  Rail-End  Connections  ox 
Bascule  Bridges;  Showing  the  Continuous 
Guard  Rail  and  the  Floor  to  Carry  De- 
railed Wheels  oyer  the  Joint 

locking  bolts  are  operated  by  a  lever  pivoted  in  the  center 
line  of  the  track  and  connected  to  a  switch-operating  mo- 
tor mechanism,  controlled  by  the  interlocking  plant  for 
the  signals  and  derails. 

Another  feature  of  the  device  is  the 
protection  afforded  to  derailed  trains. 
In  Mr.  Caster's  opinion  more  attention 
should  be  given  to  guard-rail  equip- 
ment at  drawbridge  connections  and 
to  the  elimination  of  mechanism  in 
the  patli  of  derailed  wheels.  It  will  be 
seen  fiuni  the  illustrations  that  in  this 
case  tlu'  guard  rail  is  maintained  con- 
tinuously opposite  the  rail  joint,  anil 
with  a  flange-way  su|)port  to  carry 
derailed  wlu'cls  on  their  flanges.  The 
locking  bolts  and  operating  mechan- 
ism are  also  j)rotected  Irom  damage 
due  to  derailment.  'Die  device  per- 
mits of  using  the  8-in.  guard-rail  spac- 
ing employed  on  li.veil  bridges,  whiK' 
some  t)ther  devices  require  a  10-in. 
spacing.  It  is  considered  that  a  de- 
railment at  such  a  point  wi)uld  be  no 
more  ilangerous  than  if  it  occurred 
upon  a  lixed  bridge  having  the  usual 
guard-rail  pmtection. 

Mr.  Casler  believes  that  the  mitered 
type  of  rail  connection  is  superior 
to    the    square-end    type.        It    give.-' 


J  mil-  x'l.  i:m:. 
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nnootlu'i'  riiliii;;  and  ciin  lio  niiulo  safer  am]  less  lial>l(>  to 
injuiy  l)y  (Ifiailnu'iits,  sin«r  it  <aii  In-  inadf  frt'o  of  olt- 
stnii'tions  in  the  patli  of  derailed  wheels.  'IMiis  IuhI  fea- 
ture is  dillitidt  to  ohtain  in  slidinj;-lmr  or  sleeve  joints, 
where  the  operatin^f  rods  are  either  in  the  ^nard-niil 
tn)U^jhs  or  inmiediately  adjuinin;;  the  outer  rails. 
X 

Cottoz^  Warehouse  and  Ter* 
tninal   at  New  Orleans 

Kxtensive  new  faeiiitit's  for  the  colton-shiiiiiin;;  husiness 
at  New  Orleans.  La.,  are  lieinj,'  huilt  hy  (he  I'ort  Cnni- 
niission.  Tiu'se  comprise  a  warehouse  and  terminal  plani 
with  eapaeity  for  storing  nearly  ">()().(»()()  hales  anil  for 
handlini;  and  shippin>;  ahoiit  '.'.OOO.OOO  hales  annually. 
while  future  e.xteiisions  are  planiu'd  to  douhle  this  capa- 
eitv.  The  plant  was  designed  hy  l'\>rd.  Hat<ni  tS:  Daxis. 
fuli.sultin^  enyiiu'ers.  Xew  York,  and  tlie  work  is  heinj,' 
done  under  their  direction.  The  desi>rns  were  made  with 
the  iwperation  of  representatives  of  tiie  Cotton  K\cliani,M'. 
The  JetTers*)!!  Construction  Co..  of  Xew  Orleans,  has  the 
eontraet  for  the  huildinj,'s. 

The  site  is  on  land  reilaimed  from  the  Mississij)])! 
l{iver  hy  liydraulic  dred<:es   pumpinjr  nuiterial   hehiiul  a 


are  eliminated.  The  cost  is  said  to  Ik;  ahoul  $1  per  hale, 
as  compared  with  $10  per  hale  if  the  floor  typo  of  ware- 
house ha<l  heen  arlopted.  For  handling  und  tranHporting 
the  hales  in  the  compartments  there  are  overhead  traveling 
cranes  and  hoists.  Special  hoisting  devices  arc  provided 
also,  hy  which  a  hale  can  hi!  taken  from  the  bottom  of 
a  jiile  without  removing  tlu;  hales  ahove  it. 

For  handling  the  hales  from  cars  to  the  warehouses 
and  from  warehouses  to  the  wharf  sheds  there  will  he  a 
system  of  narrow-gage  industrial  tracks  on  which  small 
cars  will  he  operated  hy  electric  locomotives.  These  tracks 
will  lie  on  llic  IcNfl  of  holli  Moots  of  the  wharf  tilieds, 
licing  connected  hy  inclines  and  the  upper-level  tracks 
Ipcing  (arricd  on  runways  extending  hctwecn  Hk-  huilil- 
ings.  The  hales  delivered  on  either  floor  of  the  wharf 
slicds  will  he  transferred  to  ships  or  lighters  hy  means  of 
pnrlal  cranes  with  lexolving  booms  or  by  traveling 
c(iti\e\ors. 

■*: 

An  Kniployoo  Mny  l«e  111m  Terlinlcnl  KnowIedRe  gained  In 
the  Horvloe  of  an  ciiiploycr  in  connection  with  work  for  a 
competing  employer  after  he  leaves  tliat  service,  notwith- 
standiiiK  a  direct  aKreenient  to  the  contrary.  This  is  the  sub- 
stance of  a  decision  recently  rendered  by  the  Court  of  Appeal 
of   (Jreat  Britain.      As   described   in   London    "EnKineerlng"   of 


Cro.ss-8ectio.\  ok  the  River  Front  Portion  of  the 
Xew  Cottox  Terminal  at  New  Orleans,  La.; 
Showi.vo  Methods  of  Handling  the 
Cotton  Bales 

levee  or  bank.  About  50  acres  are  occupied  by  buildings 
and  an  equal  space  by  railway  tracks  and  yards,  the  latter 
having  capacity  for  about  2500  cars. 

Along  the  waterfront  will  be  a  line  of  two-story  wharf 
sheds  120  ft.  wide  (100  ft.  on  the  upper  floor),  extendin<r 
for  a  distance  of  about  2000  ft.  Behind  the.se  will  be 
a  group  of  four  warehouse  buildings  (in  pair.s)  GTO.x 
270  ft.,  with  tracks  laid  between  them.  Next  to  these 
will  be  two  sorting  sheds,  ()7  0.x  130  ft.  At  the  rear 
will  l)e  a  cotton-compress  building,  410x230  ft.,  flanked 
on  either  side  by  a  warehouse,  510x270  ft.  The  build- 
ings will  be  of  rein  forced-concrete  and  steel-frame  con- 
struction, with  creosoted-pile  foundations.  In  front  of 
the  wharf  sheds  will  be  a  timber  wharf  of  creosoted 
piles  and  timbers.  This  will  have  two  railway  tracks  for 
ears  delivering  cotton  direct  to  vessels,  and  on  it  will 
travel  dock  cranes  and  conveyors  which  span  the  railway 
tracks  and  deliver  bales  from  the  sheds  to  the  vessels. 

The  warehouses  are  of  the  one-story  cellular,  or  com- 
partment, type,  35  to  45  ft.  high,  with  no  intermediate 
fliKjrs.  This  arrangement  greatly  reduces  the  cost,  since 
all  the  load  is  carried  directly  upon  the  ground  and  all 
load-carrying  floors  and  columns,  with  their  foundations, 


Apr.  9,  the  case  was  that  of  an  engineer  who  had  been  chief 
draftsman  of  a  manufacturing  firm  and  later  was  placed  in 
charge  of  its  sales  department.  While  in  that  position  ho 
made  a  contract  with  his  employer  that  he  would  not  for  the 
term  of  seven  years  from  the  date  of  his  relinquishing  employ- 
ment with  him  go  into  the  business  of  manufacturing  or 
selling  pulley  blocks,  overhead  runways,  overhead  traveling 
cranes,  or  any  parts  thereof.  Notwithstanding  this  agree- 
ment, the  engineer  after  leaving  the  employ  of  this  com- 
pany entered  the  service  of  a  firm  which  was  its  chief  com- 
petitor. The  former  employer  appealed  to  the  court  for  an 
injunction.  The  case  was  heard  by  the  court  and  the  judge 
ruled  that  the  enforcement  of  the  agreement  would  deprive 
the  defendant  and  the  public  of  the  benefit  of  the  skill  and 
experience  he  had  acquired  in  the  plaintifTs  employment  and 
would  prohibit  him  from  using  knowledge  which  formed  part 
of  his  mental  equipment.  The  case  was  carried  to  the  Court 
of  Appeal  but  this  affirmed  the  judgment  of  the  lower  court. 
<lne  reason  the  latter  court  gave  for  its  decision  was  that  the 
defendant  at  the  time  of  signing  the  contract  was  not  really 
in  the  position  of  a  free  man  negotiating  on  equal  terms  with 
his  employer,  but  was  bound  by  a  previous  agreement  made 
in  1906  for  seven  years. 
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SYNOPSIS — Bridge  and  aijproacltfs,  co>i>itriiction 
of  which  is  just  being  started,  will  extend  across 
the  Columbia  liiier  valley  from  the  city  limits 
of  Vancouver,  Wash.,  to  the  city  limits  of  Portland. 
Ore.,  a  distance  of  about  3^4  mi.,  and  will  include 
about  5000  lin.fi.  of  steel  bridge  structure  and 
12,000  ft.  of  embankment,  with  a  secondary  ap- 
proach on  the  Oregon  side,  for  which  at  the  present 
time  an  embankment  about  (iOOO  ft.  long  will  be 
built.  The  bridge  and  approaches  will  provide  a 
roadway  for  street  traffic  and  for  street  cars,  and 
over  the  steel  structures  will  provide  a  sidewalk-. 
The  Columbia  River  at  limes  of  extra-high  water 
cover.i  the  entire  3-mi.  width  of  the  valley.  The 
total  cost  is  to  be  about  $1,700,000. 

The  main  channel  of  the  Columbia  River  at  Portland, 
Ore.,  is  3500  ft.  wide,  with  a  nia.xiniuni  depth  of  30  ft. 
at  extreme  low  water,  and  with  variations  from  extreme 


VANCOUVER 

;5% 


Hard  and  compact  gravel  is  found  about  80  ft.  below  low 
water. 

The  average  elevation  of  the  ground  across  the  river 
valley  is  from  12  to  15  ft.  above  low  water,  so  that  much 
of  it  is  inundated  at  every  high-water  period. 

Bridge  Structure 

The  roadway  is  38  ft.  wide  between  curbs,  or  41  ft. 
between  trusses,  with  steel  handrails  where  required.  Over 
the  steel  spans  there  is  one  sidewalk  5  ft.  wide.  Double- 
track  street-car  tracks  for  both  standard  and  narrow 
gages  are  placed  in  the  middle  of  the  roadway,  spaced  10 
ft.  S\U  in.  c.  to  c.  The  vertical  clearance  in  trusses  is 
21.5  ft.  The  entire  roadway,  both  on  the  bridges  and 
embankment,  is  to  be  paved  with  hard-surface  pavement. 

The  live-loads  for  which  the  structure  is  designed  are 
as  follows : 

For  floor  system: 

On  street-car  tracks — 50-ton  cars  on  both  tracks. 

On    roadways — 12-ton    motor    truck.   Class   A,    uniform    load. 

with   special   provisions   for   24-ton   machinery   truck. 
On  sidewalk — 120-lb.   per  sq.ft. 


Level  Brac/e 
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Fig,  1.    Outline  Elevation  of  thi 


low  to  extreme  liigli  water  of  33  ft.  The  water  rises  each 
spring  to  about  20  ft.  and  about  onee  in  four  years  ti) 
about  25  ft.  So  far  as  known,  it  has  reached  33  ft.  only 
once.  The  bed  of  the  river  consists  of  sand,  with  small 
amounts  of  gravel  extending  to  great  depths.  .\t  the 
north  shore  very  eonipact  cemented  gravel  is  found  a  few 
feet  below  the  surface,  dropping  off  to  100  ft.  below  at 
about  700  ft.  from  the  north  shore.  Over  the  remainder 
of  the  river  only  sand  with  some  gravel  was  found  at 
depths  of  more  than  100  ft. 

The  Oregon  Slough  fomis  an  important  secondary 
channel,  particularly  for  flood  eonditions.  It  is  about 
1000  ft.  wide  and  25  ft.  deep,  and  is  separated  from  the 
main  river  by  an  isUmd  about  15()l)  ft.  wide.  'I'he  United 
States  (iovernnient  has  biiilt  a  dike  some  distance  alxive 
the  l»ridge  site  and  the  ishind  to  divert  practically  all  of 
the  low-water  (low  d<iwii  the  main  channel  of  the  river, 
the  top  of  the  dike  being  about  <I  ft.  aliove  low  water.  The 
JK-d  of  this  slough  is  |)rincipally  sand. 

The  Columbia  Slough  provides  .^ome  drainage  near  the 
Oregon  side  of  the  valley  and  is  about  .">t)0  ft.  vvidi'  ami 
20  ft.  deep  at  low  water.    The  bottom  is  of  clay  and  sand. 


For   Impact   allowance.    .'JO   per   cent,    is   added    to   all   e.xcepi 
sidewalk  loads. 
For   trusses  and   girders: 
On   street-car   tracks — 40-ton   cars   on   both   tracks. 
On   roadways — Class  B  uniform  load. 

For    impact    allowance    the    toUowing    percentages    of    each 
load  is  added  to  it: 

23U 
For    street-car    loading— I    =    ,    but    not    greater 


than   50   per  cent. 
For   roadway  loading- 


-I   = 


N  L 

ISO 


300 

but   not   greater  than 


'HarrlnKlun.    Iluwnrc)   &   Aiih,   ConHultiiiK    KiiKlrievrH,    Kan- 
■  City,  Mo. 


N  L.   +    30 
50  per  cent. 
Where 

I  =  Percentage: 
L  =  Length     of     load     on     bridge     producing     maxlmuin 

stress; 
N  =  Number  of  loaded   tracks   for  street-car   loading  or 
number  of  lines  of  trafflc  for  highway  loading. 

The  working  stresses  used  in  the  design  are  as  allowed 
by  Harrington,  Howard,  and  .\sh  specifications. 

M  UN  'I'ltrss  Bkiixie 
The  liridge  over  the  Columbia  Uiver  (Fig.  \^  consists 
of  a  .<eries  of  through  riveted  truss  spans  with  cuived 
top  chords,  tliree  spans  275  ft.  long  and  ten  spans  2t).">  ft. 
long,  together  with  a  small  deck-girder  span  at  the 
N'aiicouver  end,  making  a  total  length  of  3531  ft.  57/^.  in. 
between  end  shoes.  Provision  for  navigation  on  the  river 
is  made  by  a  vertical  lift  span  of  the  Waddell  it  Harring- 
ton type.  The  central  of  the  tlu'ee  275-ft.  spans  is 
Urruilged   to   lift    brtwi'i'M    towcr><   on    the   iiHicr   two,    so  as 


Juno  'J  I,  I'.tir. 
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to  alToril  II  tliMim.'l   •.''.0   ft.  wide  at    rif.'Iit   lumU-x  to  tin;  Htt'd  .•aHliii;,'s  |)la(cil  Im-hjiIc  wdm  of  llw  rails,  for  wlii.li 

tum'iil  of  llii'  ii\i'r  aixl  I. Ml  f|.  hi^h  ahovi*  onliiiarv  lii^li  <>iic  Hide  of  the  rail  licarln  '\h  planed  off. 

^y^^^^^f.  'I'll''  lowcrH  Hiipporlinn  (Ik-  lift  Hpan  arc  of  Hitiipic  coii- 

Tlu' trnwtfi*  ail' spaivii   II   II.  .•.  toe.  willi  the  roadway  siruttion,   riveted  tliroii^jliout.  ami  ho  arranj,'cd  that  the 

hctween  and  tlie  sidewalk  lievond  (Hie  triiHH.     'I'he  lloor  ia  'nmi  inlnninM  of  Hie  toweiH  Hupport  all  the  Joadw  of  the 


TO    PORTLAND 


'^ 
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Fu!.  2.     OuTMNK  Klkvation  OK  THK  Two  Slolkih  (Crossings 


l<  3d7-o"c:hc.cf>^ 

Bearings  on  £nclP/er9 


a  roinforeodioiu  role  shih  •">'  i  in.  lliick.  and  the  sidewalk 
is  also  of  roinl'oreed  eoueivte.  The  arnin<jeiiient  of  tho 
iK'anis  and  of  the  eoneR'to  slal)  for  the  tloor  inerit><  atten- 
tion, as  it  is  new  and  oris^inal  (Fig.  ;<)■  Hetweeii  usual 
lloor-btMinis  are  longitudinal  stringers  spaeed  ahout  !•  ft. 
e.  to  0.  On  top  of  the  stringers,  extending  entirely  across 
tho  roadway,  there  are  S-iii.  l-heains  spaeed  ahout  ;?."5  in. 
apart.  Those  roadway  eross-hoanis  arc  heiit  to  eonlorni 
to  the  crown  of  tlu'  roadway,  and  the  concrete  slab  rests 
iinniediatcly  on  top  of  them.  The  six  rails  required  for 
the  two-gage,  double-deck  streot-car  tracks  rest  immedi- 
ately upon  the  roadway  cross  Hoor-beams  and  are  fastened 
to  tliem  by  standard  Carnegie  steel  tie  clips.  'I'he  rails 
are  7  in.  high,  .so  that  there  remains  a  space  of  2  in.  in 


lift    span    and    coiinlciwciglits.      The    rear    columns    an; 
bracing  members. 

SrnsTRUCTi'nK 

The  river  at  tho  site  of  the  bridge  is  subject  to  a  certain 
amount  of  scour,  but  iiisi)ections  of  the  soundings  taken 
for  many  years  j)ast  fail  to  disclose  any  indication  of  scour 
to  extreme  or  unusual  depths,  although  the  river  for  some 
distance  upstream  and  about  three  miles  downstream  is 
deeper  than  at  this  site.  The  exceptional  facilities  for 
securing  piles  of  great  length  at  a  very  reasonable  cost 
were  a  considerable  factor  in  determining  the  exact  type 
of  piers  to  be  used. 

The  piers  (Fig.  4)  are  to  be  constructed  of  concrete, 
containing  and  resting  upon  piles  sunk  by  means  of  water 
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Main  Tiu'ss  Spans,  Tntkksstatk  Bkidci: 


depth  al»ove  the  top  of  the  concrete  slabs  to  the  top  of 
the  rail  for  the  2-in.  sjx^cial  bituminous  concrete  surfacing 
which  foiTiis  the  pavement.  To  afford  a  rail  heading 
which  could  1)0  removed,  if  necessary,  for  access  across 
the  rails,  or  to  the  bonding,  without  injury  to  the  roadway 
slab,  the  space,  about  5  in.  wide,  on  each  side  of  each  rail, 
is  filled  with  concrete  to  the  top  of  the  rails,  a  flangeway 
being  provided  by  forming  this  concrete. 

This  arrangement  of  floor  has  the  advantage  of  provid- 
ing a  CMmcrete  slab  longitudinal  in  the  direction  of  travel, 
with  comparatively  short  spans,  and  of  making  the  sup- 
|K)rting  steel  beams  of  very  simple  shop  work.  It  is 
expected  that  the  cross  floor-beams  will  be  formed  to  their 
curve  by  shimming  up  the  hot-beds  to  a  proper  curve, 
so  that  the  beams  may  form  while  cooling.  Owing  to  the 
lateral  stiffness  of  the  flcwr  as  constructed,  the  lower 
laterals  of  the  spans  are  somewhat  lighter  than  they  would 
1)6  for  an  open-deck  bridge. 

Two  fixed  ends  and  two  expansions  of  the  spans  are 
plac-ed  adjacent  so  as  to  reduce  the  nnmber  of  expansion 
joints  to  a  minimum.  The  expansion  joints  are  made  by 
the  usual  type  checkered  ]dates  supported  by  and  sliding 
upon  metal  su])ports.  The  corresponding  expansion 
joints  for  the  rails  between  the  spans  consist  of  manganese- 


jets  to  a  depth  of  about  10.")  ft.  below  low  water.  Open, 
cribs  of  timber,  braced  by  transverse  trusses  and  forming 
permanent  parts  of  the  pier  bases,  will  be  sunk  to  depths 
of  from  about  20  to  25  ft.  below  the  river  bed  and  the 
liiles  jetted  down  inside  the  cribs,  averaging  about  one 
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Fig.  :\.     Dktait.s  of  Floor-Bkam  anu  Eoadway, 
Intkr.statk  Buidoe 

pile  to  10  sf|.ft..  area  of  crib.  Concrete  will  then  be 
deposited  through  the  water  in  sutficicnt  quantities  to 
seal  the  bottom  of  the  crib;  and  after  Ibis  concrete  has 
hardened  the  crib  will  be  pumped  out,  tlio  piles  will  be  cut 
off  a  short  distance  below  low  water,  and  the  remainder 
of  the  concrete  for  the  pier  placed  in  the  open.    A  certain 
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amount  of  heavy  stone  riprapping  wiU  be  placed  about 
the  piers,  and  will  be  replenished,  if  necessary,  during  tlie 
first  two  years  after  the  completion  of  the  structure. 

The  piles  used  will  thus  be  about  120  ft.  long  in  single 
sticks,  about  10  or  12  in.  in  diameter  at  the  top  and  about 
.22  in.  at  the  butt.  Xo  followers  will  be  used  in  driving, 
but  the  necessary  cutoffs  will  be  wasted.  Piles  of  this 
length  can  be  purchased  at  the  bridge  site  for  about  12c. 
per  lin.ft.  In  the  average  piers  under  the  265-ft.  span 
there  are  90  piles. 

The  upper  ends  of  these  piles  are  embedded  into  the 
concrete  of  the  base  of  the  piers  from  15  to  20  ft.,  so 
that  the  pile  forms  a  definite  portion  of  the  pier.  It  is 
evident  that  even  though  some  unusual  scour  should  on 
some  extraordinary  occasion  extend  below  the  bottom  of 
the  base,  the  pier  would  still  be  stable,  owing  to  the  great 
depth  of  penetration  of  the  piles  and  to  the  rigidity  of 
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their  upper  support.  The  occurrence  of  ice  on  the  Colum- 
bia River  in  HhcetH  or  Hoes  of  large  size  is  very  rare,  so  that 
tlie  couiiet«!  piers  need  no  special  protection  of  steel  or 
stone  fa(  iiig. 

'I'he  shaftH  of  the  piers  altove  Hic  l)ase  are  composed 
of  two  cylindrical  ImitiMcil  (  olumiis,  one  placed  under  each 
y>air  of  slioes.  'I'liese  columns  are  joined  by  a  vertical 
diaphragm  and  hy  a  horizontal  cfiping  at  the  top,  lioth 
of  which  are  reinl'orced  with  steel.  'I'his  design  saves 
consirlerahle  weight,  which  otherwise  would  re(|uire  sup- 
porting piles,  and  eliniiniiles  ti  large  amoiinl  of  concrete 
unnecessary  for  atiy  structural  [)urposc. 


Slouch  Crossixgs 

The  bridges  over  the  slougiis  (Fig.  2)  consist  of  deck 
spans  providing  a  roadway  and  floor  of  the  same  tvpe 
and  character  as  previously  described,  except  that  the 
girders  are  placed  23  ft.  apart  transversely  and  a  portion 
of  tlie  roadway  and  sidewalk  is  carried  on  cantilever  beams. 
There  are  also  other  minor  differences  in  details,  such 
as  necessary  trolley  poles,  etc.  These  spans  rest  on  con- 
crete piers  supported  by  piles  of  the  same  general  type 
as  that  described  for  the  main  river.  The  piles  will  be 
sunk  to  about  the  same  depths,  but  as  the  likelihood  of 
scour  is  much  less  in  the  sloughs,  the  bases  are  not 
carried  as  far  below  the  river  bed. 

The  bridge  over  the  Oregon  Slough  consists  of  ten 
deck-girder  spans  100  ft.  long  and  one  span  115  ft.  long, 
making  the  total  length  113T  ft.  G  in.  At  the  present 
time  there  is  no  navigation  in  the  Oregon  Slough  above 
the  site  of  the  bridge,  but  as  there  is  possibility  of  naviga- 
tion being  developed  above  the  site,  it  was  necessary  to 
provide  for  some  type  of  movable  span  to  furnish  the 
necessary  channel  openings  for  vessels.  Permission  was 
secured  from  the  War  Department  to  build  the  structure 
with  all  fixed  spans  at  the  present  time,  with  the  provision 
that  one  span  be  so  arranged  that  at  any  time  in  the 
future,  when  it  may  become  necessary,  it  can  be  converted 
into  a  movable  .<pan  by  providing  towers  at  each  end  aud 
by  equipping  it  with  machinery,  counterweights,  etc.,  so 
that  it  may  be  operated  as  a  vertical  lift  span.  The  115-ft. 
span  previously  mentioned  is  arranged  for  such  possible 
use  and  will  afford  a  channel  100  ft.  wide.  This  provision 
and  arrangement  save  the  commission  an  expenditure  at 
the  present  time  of  about  $30,000  and  permit  a  movable 
span  to  be  provided  when  necessary  without  discarding 
any  parts  of  the  present  structure  and  without  interrupt- 
ing traffic. 

The  bridge  over  the  Columbia  Slough  consists  of  four 
deck-girder  spans,  each  To  ft.  long,  of  the  same  general 
type  as  that  described  for  the  Oregon  Slough.  After 
the  first  tentative  approval  of  the  plan  for  this  slough 
bridge  was  given  by  the  War  Department  the  status  of 
this  slough  was  changed  so  that  there  has  become  a  remote 
possibility  that  it  mav  at  seme  time  be  considered  navi- 
gable. It  has  therefore  been  agreed  that  should  such 
development  occur  one  of  these  T5-ft.  spans  will  be  made 
to  lift  in  the  same  manner  as  described  in  the  foregoing, 
providing  a  clear  channel  opening  of  GO  ft.  in  width. 

EmUANK-MEXTS 

In  the  main  approach  on  the  Oregon  side  there  will 
be  about  1,000,000  cii.yd.  of  embankment  and  on  the 
secondary  a|)proach  there  will  be  about  500,000  cu.yd. 
The  embankments  will  he  made  of  sand  dredged  probably 
i'rom  the  Oregon  Slough.  The  material  will  be  lifted  by 
siii'tion  dredges  and  will  be  transported  to  position  through 
pipes.  F'or  the  main  (ill  there  is  being  installed  a  2  l-in. 
suction  dredge,  with  elei'trically  operated  pumps,  which 
will  deliver  the  material  about  5000  ft.  At  this  point 
there  will  l)e  installed  a  booster  pump,  also  electrically 
o|ieniteil.  so  that  for  the  extreme  end  of  the  approach  the 
material  will  be  carried  through  about  10,00(1  ft.  of  pipe. 
The  embaidvinents  are  to  be  12  ft.  wide  on  the  top,  with 
slopes  of  2  to  1.  and  averagt>  20  to  25  ft.  high. 

The  upstream  side  of  the  embankment  will  be  protected 
to  an  elevation  of  about  20  ft.  aliove  low  water  by  concrete 
slabs  laid  on  the  slope  of  the  llnished  end)ankment.     Here 
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.•ilikbs  lire  to  Ix'  I  in.  tliick,  niiilon nl  witli  win;  ini'sli 
iiiul  in  Htrips  of  aliont  s  ff.  wide,  cxlcndinj,'  continnouMlv 
n|>  luiil  ilown  tlic  sloiM'.  TIh'  (ivt-rtlow  nf  wiiti'i'.  wliicli  at 
tinu-s  iniindatcs  most  of  llic  rivi>i°  vallcv,  is  larp'lv  tmck 
wattT  nnil  has  very  litlK'  |M'iii'|)lil>lo  iMiirciit.  fxccpt  lliat 
rniisi'd  liy  its  ontll<i\v  from  llic  livtT  over  tin-  land  as  llu' 
rivtT  risi'S  and  that  lanscd  liv  itn  ri'tnin  thtw  to  the  river 
ns  tht»  riwr  falls.  Tlif  |HTi(id  of  most  rapid  lurrciil,  witli 
(t>rn'spondin>j  dandier  of  erosion,  is  when  the  water  is  just 
risinj;  aliove  the  siirfaee  of  the  gronnd  and  when  it  is 
fnllin);  to  its  h)\vest  point.  The  eonerele  protection  |)art 
wnv  up  the  slopes  will  therefore  jjuard  a^'ainst  erosion 
at  these  periods.  It  is  planned  to  sow  the  remainder  of 
the  slopes  witii  jjrass  .>;eed.  in  an  elTort  to  develop  a  com  pact 
8t)d  coverinj;  the  sides. 

The  embankments  will  he  paved  with  some  form  of  hard 
surface  pavin;,'.  the  exact  character  of  which  has  not  yet 
been  decided.  As  they  will  he  jirincipally  o(  .sand  pumped 
into  position,  it  is  expected  that  there  will  he  almost  no 
settlement,  so  that  the  pavements  may  he  constructed  in 
time  for  the  completion  of  the  rest  of  the  bridge. 

Contract  Detail.s 

The  consulting  engineers  prepared  complete  detailed 
plans  covering  every  feature  of  the  structure  and  very 
complete  and  definite  specifications  for  every  part.  Bids 
were  called  for  on  the  unit  basis  to  be  compared  upon 
basis  of  the  approximate  quantities  of  the  various  ma- 
terials as  given  in  the  specifications.  In  order  to  secure 
the  best  possilile  competition,  the  total  contract  was  divid- 
ed into  twelve  units  and  into  such  divisions  as  seemed 
iiaturally  applicable.  Bids  were  received  on  Feb.  23,  1915, 
and  contracts  were  let  soon  thereafter  to  six  bidders. 
The  manufacture  and  delivery  of  the  superstructure  metal 
work  for  the  main  river  bridge  are  in  the  hands  of  the 
United  States  Steel  Products  Co.  The  manufacture  and 
delivery  of  the  superstructure  metal  work  comprising  the 
girders  of  the  Slough  bridges  is  in  the  hands  of  the 
Northwest  Steel  Co.,  of  Portland,  Ore.  The  erection  and 
painting  will  be  done  by  Porter  Bros.,  of  Portland.  All 
the  substructure  work  is  in  the  hands  of  the  Pacific  Bridge 
Co..  of  Portland.  The  concrete  floor  will  be  placed  and 
the  pavement  laid  by  the  AVarren  Construction  Co.,  also 
of  Portland.  The  construction  of  the  principal  portion 
of  the  embankment-s  and  of  the  concrete  protection  on 
them  will  be  done  by  the  Tacoma  Dredging  Co.,  of  Ta- 
coma.  Wash.,  and  the  second  embankment  will  be  built  by 
the  Standard  American  Dredging  Co.,  of  Oakland,  Calif. 
Contracts  for  the  lighting  system  and  for  the  pavement 
upon  the  embankments  have  not  yet  been  let.  The  large 
number  of  duplicate  spans  and  the  careful  manner  in 
which  the  spans  were  detailed  warranted  the  manufac- 
turers of  the  steelwork  in  making  exceedingly  low  prices. 
These  features  likewise  contributed  to  securing  a  very 
low  price  for  erection.  The  successful  bids  on  the  struc- 
ture are  to  be  given  in  the  Con.<truction  News  Supple- 
ment to  ExoiNEERiXG  New.s  of  July  1.  ini.5. 

The  erectors  arc  planning  to  erect,  rivet  and  paint  the 
spans  on  a  dock  at  the  shore,  to  transfer  them  to  barges, 
and  to  float  them  to  position  on  the  piers  without  the 
use  of  falsework.  TIk'  contracts  covering  the  total  con- 
struction were  let  for  about  $?30,000  less  than  the  money 
provided,  so  that  the  commissioners  were  able  to  arrange 
immediately  for  the  construction  of  the  secondary  ap- 
proach previously  mentioned,  to  accommodate  a  portion  of 


the    rilv     not     immediately    adjacent    to    the    principal 
approiicli. 

'i'hc  work  of  the  various  contractors  has  br>en  arningcd 
in  order  of  linn-,  ««»  as  conveniently  to  wr)rk  together,  that 
various  operations  nniy  pidceed  conscMiitively  and  without 
interruption.  It  is  expected  that  the  bridge  will  bo  in 
service  lat(!  in  the  fall  of  !!»Hi.  The  engineering  work  is 
licihg  handled  in  the  niinic  <if  the  old  (inn  of  VVaddell  & 
Harrington;  K.  K.  Howard  and  L.  U.  .\sh  an;  associated 
as  Consiilling  Engineers.  The  bridge  is  being  built  under 
I  lie  dire<(ion  of  the  ('oliimhia  Uiver  Interstate  lirirlgn  Com- 
niissioii.  comprising  the  commissioners  of  Clarke  (-'ouiity. 
Wash.,  and  of  Miiltnomali  County, Ore.  MiiltnomahCounty 
issued  $l.'.>.")n.(Mio  ,,r  Im.ii.Is  and  Clarke  County,  $.500,000. 

New  Q^ay^iv&il  sit  S(n>^thiSiimpt<ovnit 

A  new  reinforced-concrete  (luaywall,  recently  completed 
in  tidal  waters  at  Southampton,  Kngland,  is  described  in 
Concrete  £•  Constructional  Enf/inecring,  May,  1915.  The 
design,  shown  in  the  accompanying  section,  consi.sts  of  two 
rows  of  piles  carrying  a  continuous  deck  and  joined  to- 
gether by  ties  and  by  an  inclined  slab  holding  back 
the  fill.     The  piles  were  first  driven  to  refusal  on  8-ft. 
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Keixforced-Coxcrete  Quaywall 

longitudinal  centers  and  behind  the  outer  row  was  driven 
a  line  of  sheetpiles.  All  of  the  piles  were  then  broken 
down  to  a  level  and  capped  with  longitudinal  wales  on 
the  outside  row  and  cross-ties  leading  from  outside  to 
inside  rows.  On  the  pile  caps  and  wales  were  then  formed 
the  vertical  posts  carrying  the  deck  and  sloping  slab  re- 
taining the  earth  fill. 

The  section  compri-ses  forty-three  8-ft.  bays  and  is  of 
reinforced  concrete,  thoroughly  tied  together  as  to  mem- 
bers. The  dimensions  are  .shown  in  the  drawing. 
;*' 
Iteriprocnl  l.inliliity  In.suranoe  for  public-utility  companies 
is  lieinp  furni.shed  by  the  Utilities  Indemnity  Exchange,  of 
St.  Louis.  Mo.,  with  a  reported  reduction  of  40  per  cent,  in  the 
cost  to  member  companies.  The  members  deposit  each  month 
sums  about  equal  to  the  rates  of  stock  companies.  Out  of  the 
funds  thus  accumulated  the  losses  and  running  expenses  are 
paid,  the  latter  being  limited  to  3n  per  cent.  At  the  end  of 
each  year  the  unexpended  sums  are  returned  to  the  members. 
To  guard  against  very  heavy  losses  for  which  funds  are  not 
available  the  exchange  reinsures  the  po.'^sible  losses  above  the 
total  of  deposita 
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Bv  IIei;i!Ki;t  .S.  Howakh* 

Submarines  in  the  present  war  have  tome  so  much  to 
the  front  that  not  only  navy  men  but  the  laymen  through- 
out the  country  are  evincing  great  interest  in  them.  The 
questions  which  most  frequently  come  to  the  front  seem 
to  be :  How  do  they  submerge  ?  How  deep  do  they  go  ? 
How  do  they  see?  How  fast  can  they  go?  How  is  it  that 
German  submarines  can  go  away  over  into  the  Irish  Sea 
or  other  waters  about  England  and  return  to  CJermany? 
Do  they  carry  guns  as  well  as  torpedo  tubes?  And  very 
often :  Are  our  submarines  as  good  as  the  German 
submarines  we  read  of? 

In  the  first  place,  submarine  boats  must  be  strongly 
built,  as  they  must  witlistand  the  pressure  of  water  when 
they  are  submerged.     For  this  reason  the  structure  of 


devices  of  this  nature  have  been  tested  and  are  now  under 
consideratiou  for  the  submarines  of  our  navy.  When 
nmiiing  submerged  the  submarine  is  supplied  with  one 
or  more  periscopes,  with  which  it  can  see,  provided  the 
vessel  is  only  a  short  distance  below  the  surface.  These 
are  optical  instruments  with  lens  systems  similar  to  those 
of  a  telescope,  but  with  jjrisms  at  the  top  and  bottom  to 
turn  the  rays  of  light  down,  and  out  at  the  bottom. 
When  completely  submerged,  however,  the  submarine  is 
blind.  Various  forms  of  searchlights,  etc.,  have  been 
suggested  for  under-water  vision,  but  so  far  none  have 
promised  success. 

Speed  in  submarines  is  a  feature  much  sought  after. 
Due  to  limitations  of  electric  power,  size  of  battery,  etc., 
the  submerged  speed  cannot  at  present  be  brought  to  a 
high  figure.  In  modern  submarines  this  varies  from 
9  to  11  knots,  and  this  speed  can  be  maintained  for  only 
one  hour.  If  a  slower  speed  is  used,  the  distance  covered 
will  be  greater,  but  the  maximum  submeri,^ed  radius  of 
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submaiiii('<  is  heavy  wbcii  compared  to  .-urfai'c  vessels, 
and  must  be  made  of  a  shape  capable  of  resisting  high 
pressure.  It  is  the  practice  in  all  countries  to  design 
submarines  to  withstand  submergence  to  depths  of  150  to 
200  ft.,  and  beyond  such  depths  they  must  nt)t  go. 

'!"(>  submerge  a  suliniariiic  boat,  water  is  admitted 
to  ballast  tanks,  thus  destroying  the  reserve  buoyancy  of 
tlie  vessel.  When  it  is  desired  to  bring  the  vessel  to 
the  surface,  water  is  pumped  or  blown  by  compressed 
air  from  these  tanks.  In  some  types  of  sulmiarincs  these 
tanks  are  located  within  the  main  hull,  which  is  circubir 
in  .<(ection.  In  some  other  types  the  tanks  are  located 
outside  of  tlie  circular-section  bull,  between  it  and  a  li^iil 
exterior  hull,  more  or  less  .shi|)-shape(l.  Our  subnuirities 
and  those  of  England  are  practically  all  of  the  (irst  type, 
wliile  lliose  of  Germany  and  Kranee  ai'e  of  tlie  latter  type. 
In  all  subniariiu's,  however,  water  is  taken  in  to  submerge. 

When  submerged,  submarines  ordinarily  receive  lu) 
frt'sli  air,  and  a  submarine  may  remain  subnuMged  lor 
about  10  lioiirs  before  the  air  becomes  too  TomI  for  breath- 
ing. In  many  foreign  submarines  devices  for  regener- 
ating llie  nir  are  fitted,  to  permit  llieni  In  remain  snip- 
merged  a  much  longer  lime,  and  it  is  worth  noting  that 
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a  modern  sulunarine  will  probably  be  100  miles  at  •") 
knots. 

Surface  speed  offers  greater  possibilities  of  development 
and  increa.>ie.  and  along  these  lines  all  countries  are  now 
working.  For  several  years  14  knots  has  been  considered 
about  a  maximum,  but  with  development  in  oil  engines, 
greater  speeds  have  been  attained.  Some  of  the  English 
submarines  in  service  make  Ki  knots,  and  some  German 
submarines  17  or  18  knots.  At  the  present  time,  however, 
both  in  tliis  country  and  abroad,  there  are  submarines 
building  of  20  and  21  knots  speed.  In  sucli  vessels  steam 
or  Diesel  engines  are  used.  None  of  the.se  fast  vessels 
are  in  service,  so  that  it  remains  for  the  future  to  show 
whether  they  will  usiirj)  the  place  of  tlie  torpedo-boat 
destroyer.  The  radius  of  action  of  a  modern  submarine 
on  the  surface  varies  from  2500  to  5000  miles,  so  it 
may  be  seen  that  long  trips  are  po.ssible. 

•Ml  modern  submarines  carry  tiU'iiedoes  as  tlicir  essen- 
tial armament.  In  geiu-ral  it  is  foreign  practice  to  lit 
two  or  more  tubes  in  the  bow  and  two  in  the  stern,  wliile 
ill  (inr  iiii\y  we  have  adhered  to  a  bow  arrangement  with 
two  Id  lour  tubes  grouped  there  together.  To  lire  these 
torpedoes,  the  periscope  must  of  course  be  expo.><ed  and 
the  vessel  bcrseir  pointed  at  the  enemy.     It  is  not  always 
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n'lilizoil,  nml  si>  may  !»»'  worth  iitiliii^',  I  lint  the  lorpcilo 
itself  is  ri'iillv  a  small  siihmaniir  Ixuit  with  lii;,'h-|>(iw('ri-i! 
onfjinos.  With  moilorii  lorpctlocs,  s|h>(mIs  of  from  M  to 
40  knots  arc  ohtaiiifd,  witli  raii;;cs  np  to  lOOO  yd.  or 
mori'.  Submarines,  liowever,  usually  lire  their  torpedoes 
at  rnnires  of  fnmi  (>0()  to  vMUH)  yd.  In  addition  to 
torpeiloes,  nuhmarines  nowadays  f^eiienilly  carry  one  or 
two  small  ;,Mins,  and  the  us»'  to  which  such  ;,Mins  may 
lie  put  has  heen  liroufjlit  out  clearly  in  the  present,  war. 

It  is  often  thoiiu;ht  that  a  siilimarine  is  a  nuiss  of  nui- 
chinery  ami  that  the  life  mi  hoard  is  simply  existence  in 

a  whirl  of  shafts,   levers,   etc.      .\   suhmarine   is   iiid I 

fdk'il  with  machinery  and  the  crew  are  mechanical  ex 
ports:  hut  the  ipiarters  pnnided  f-ir  the  crew  are  as  jjood 
as  those  on  a  torpedo  boat.  Hunks  are  furnished  for  all 
the  men;  electric  ranjjes  are  installed  for  cookinjj  food, 
and  everythinsi  is  done  to  make  these  vcs.sels  hahitahle 
and  conifortahlc  as  far  as  jwssihlc  for  comparatively 
long  cruises.  For  example,  fuel,  sup])lies,  fresh  water, 
etc.,  can  he  carried  hy  modern  submarines  to  make  a 
cnii.«e  of  .lOOO  miles.  This  is  a  fact  not  {lonerally 
n^ilized. 

A  nuidern  submarin*:" — and  this  applies  to  our  own  as 


vchscIh  were  recently  niinlc  by  C'onf^ress.  This  pro;;ram 
parallels  those  of  Kn;;laMd,  Franco  and  (lermany,  whicli. 
Ill  addition  to  their  hiibiiiiiriiicH  of  100  or  .'500  tons  surfacf; 
displacement,  are  also  building  hubmarines  of  from  1000 
to  1100  tons  and  of  from  2()  to  21  knots  spued. 

GroMrtK  of  I^ondon  Passen£(er 
Traffic 

Tiie  marvelous  development  in  passenger  trallif  in 
American  cities  since  the  inlro<lnction  of  the  electric 
.-tieet  car  is  closely  paralleled  by  the  dc^velopment  in 
the  principal  cities  of  Kurope.  Iiondi>n  KnginPfrtttf/,  in 
its  i.ssue  of  x\.])T.  .'50,  presents  the  aciompanying  table  of 
pas.scnger  trallic  in  (ireatcr  London.  From  the  fig- 
ures in  the  table  it  will  be  seen  thai  the  passenger  traffir: 
of  (Jreatcr  London  substantially  doubled  in  the  years  from 
l!Hi()  to  l!il3.  This  growth  was  due  to  the  increase  of 
the  habit  of  travel  far  more  tliMii  to  actual  increase  in 
population. 

During  the  (irst  fifty  years  of  the  nineteenth  century 
the  population  of  London  grew  at  an  average  rate  of 
a  little  over  .'^0,000  per  year.     In  the  latter  half  of  th.^ 


well  as  other  navies — is  a  vessel  dis|)lacing  about  450  tons      (cntury,  however,  the  increa.se  was  very  much  more  rapid. 
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TvpiCAL  Submarine  Torpedo  Boat  of  the  Holland  Type 

(From  a    published   drawing) 


on  the  surface  and  600  tons  submerged.  The  surface 
speed  is  from  13  to  15  knots  and  the  submerged  speed 
from  10  to  11  knots.  Such  a  vessel  would  he  150  to  160 
ft.  long.  Within  the  boat  a  certain  space  is  taken  by 
l)allast  tanks,  for  as  I  have  stated  water  is  admitted  to 
destroy  the  buoyancy  and  to  permit  the  vessel  to  submerge. 
The  remainder  of  the  space  is  given  up  to  engines,  electric 
storage  battery  and  motors,  torpedoes,  crew's  quarters 
and  central  operating  compartment.  In  this  last-named 
space  are  grouped  the  important  means  for  controlling 
the  vessel — the  controls  for  flooding  ballast  tanks,  the 
air  connections  for  blowing  water  out  of  them,  the  wheels 
for  controlling  the  steering  rudders  and  the  diving 
rudders,  and  the  periscopes. 

When  the  boat  is  to  submerge,  all  the  deck  gear  is 
taken  down  and  all  openings  in  the  bull  are  tightly  closed 
before  water  is  admitted  to  the  tanks.  When  the  boat 
is  running  on  the  surface  of  the  water  rail  stanchions  are 
fitted,  a  small  bridge  is  rigged,  radio  masts  are  hoisted, 
and  the  submarine  becomes  a  small  cruising  vessel. 

In  our  navy  we  have  kept  pace  with  the  world  in  sub- 
marine development.  Most  of  our  submarines  are  of 
about  the  size  and  type  described  in  the  foregoing;  but 
in  addition  we  are  building  at  present  one  large  subma- 
rine of  about  1000  tons  surface  displacement  and  of  about 
20  knots  speed,  and  appropriations  for  two  more  such 


reaching  nearly  95,000  per  year  in  the  last  decade  of  the 
century.  In  the  first  decade  of  the  twentieth  century  the 
rate  of  increase  dropped  to  67,000  per  year,  the  explana- 
tion of  this  being  the  extensive  development  in  this  pe- 
riod of  suburban  districts  beyond  the  boundary  lines  of 
Oreater  London.  The  enormous  expansion  of  omnibus 
traffic  in  very  recent  years  has  been  coincident  with  ih>' 
introduction  of  the  motor  omnibus  in  place  of  the  horse- 
drawn  vehicle. 

PA.SSENGER  TRAFFIC  IN  GREATER  LONDON 
. Number  of  Pas.sengcrs  Carried  . 


(1    = 

1000) 

Estimated 

By  Rail- 

Bv Tram- 

Population 

Number 

way 

way 

Total 

of  Great- 

of Jour- 

(Local 

(Approxi- 

By Om- 

(Approxi- 

er London 

neys  per 

Year 

Companies 

mate) 

nibus* 

mate) 

1    =  1000 

Head 

1867 

40,547 

Not 

41,424 

81,971 

.3605 

22  7 

1871 

72,636 

avail- 

43,556 

116,192 

3885 

29.9 

1876 

115,326 

able 

51,157 

166,484 

4303 

38.6 

1881 

139,233 

72,038 

58,389 

269,662 

4766 

56.6 

1886 

165,050 

132,529 

90,708 

388,289 

5182 

74.9 

1891 

180,026 

198,569 

1.58.926 

537,521 

5633 

95.4 

1896 

189,584 

279.518 

212,628 

681,732 

6124 

111.8 

1901 

236,506 

340,772 

269,933 

&17,212 

6.581 

128.7 

1906 

329,521 

508,700 

291,563 

1,129.784 

6908 

163  5 

1907 

356,233 

589,745 

330,000t 

1,275.979 

6975 

182.9 

1908 

399,666 

636,009 

340,0O0t 

1,375,675 

7043 

195  3 

1909 

410,744 

687,138 

311,000t 

1,408.S8.'} 

7112 

198  1 

1910 

425,271 

763,797 

298.000t 

1,487.009 

7181 

207  1 

1911 

436.498 

821,819 

340,669 

1,598,987 

7251 

220  5 

1912 

436,492 

797,487 

492.8.58 

1,726.839 

7321 

235.8 

191.3 

462,010 

811.397 

733.931 

2.007,34S 

7393 

271.5 

*  The  omnibtis  Bgrures  are  incomplete.  They  relate  only  to  the  principal  com- 
panies. 

t  The  figures  for  these  years  are  based  on  receipts,  and  are  probably  under- 
estimated. 
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BrooMyEa 

A.«  noted  on  p.  1095  of  the  issue  of  June  3,  construction 
work  has  been  begun  on  the  sewage-treatment  plant  of  the 
26th  Ward,  Brooklyn,  N.  Y.  Tt  is  to  be  equipped  with 
two  6,000,000-gal.  Riensch-Wurl  sewage  screens.  The 
specifications  were  so  worded  that  one  of  several  methods 
of  treatment  would  be  acceptable  to  the  city.  The  speci- 
fications and  plans  were  prepared  on  a  competitive  basis 
permitting  the  u.-^e  of  Imhoff  tanks  or  .sedimentation  tanks 
with  separate  sludge-digestion  and  sludge-drying  beds 
for   either  of   the   tank   plants,   and    Riensch-Wurl    fine 
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Fig.  1. 


Seavage-Ti!f..\tmext  Pi.axt,  Dresden. 

(iEKM.VNY 


(View  of  a  section  of  a  Riensch-Wurl  screen  in  service, 
.showing  screenings  coming:  under  the  action  of  the  brushes; 
also  showing  the  construction   of  the  screen  seal) 

screens.     The  exact  wording  of  the  specifications  was  as 
follows : 

The  contractor  shall  install  complete  and  ready  for  opera- 
tion a  plant  for  the  purpose  of  removing  suspended  solids  from 
the  ordinary  dry-weather  flow  of  sewage  at  the  26th  Ward 
di.-^posal  plant,  Borough  of  Brooklyn,  in  accordance  with  one 
of  three  methods  and  designs  for  removing  suspended  solids 
shown  on  the  plans  of  the  work.  The  contract  gives  him  the 
option  of  installing  one  of  the  following  three  methods  and 
the  plant   for  operating  same: 

Optional  Project  A, — Riensch-Wurl  screens,  with  direct 
removal  of  screenings. 

Optional  Project  B. — Imhoff  tanks  with  drying  beds  for 
sludge. 

Optional  Project  C. — Sedimentation  tanks  with  separate 
sludge-digestion    tanks   and   sludge-drying    beds. 

Either    of    the    plants    mentioned    will    be    equally    satisfac- 


FiG.  2.     Sew.vge-Tre.vtment   Pl.^.vt,   Dkesden. 
Gekm.v.w 

(Interior  view  of  the  screen  house,  showing  general  ar- 
lansement  of  the  Riensch-Wurl  screens  (each  26  ft.  3  in. 
diameter).  The  two  screens  to  be  installed  in  Brooklyn  are 
14  ft.  in  diameter) 

tory  to  the  city  if  it  secures  the  results  in  romovin^j  suspended 
solids  from  sewago  hereinafter  set  forth  as  the  general  re- 
(luirements  to  which   tht-  plant   installed   must   conform. 

When  operating  under  average  ordinary  dry-weather  con- 
ditions the  plant  shall  be  of  sufficient  capacity  to  treat  12.- 
000,000  gal.  of  sewage  per  day. 

A  number  of  bids  were  received.  The  contract  was 
awarded  to  the  lowest  bidder,  the  North  Eastern  Construc- 
tion Co.,  which  proposed  to  use  Riensch-Wurl  fine  screens 
to  fulfill  the  requirements  of  the  sp(H'ifications.  The 
work  is  now  under  construction  and  the  plant  will  be  in 


PARTIAL     LIST     OF     RIENSCH-WURL     FOREIGN     INSTALL.\TIONS 


City 
flrniidrnz 
Dirwhau 
Diiwhau 
Oxtrown 
.^troxburK 
f'tilm 
(;(inrlU 
Wrpwhen 
.Stn-hlen 
KlK-rnwaldo 
RaKiit 
ll.rford 
l.ix.-<a 
Cologne 
Htctlin 
Netiwifi 
OkUtimIk 
MarinnbtirK 

Ilr.«l.i. 
I>n-H<l.n 
()r<*fwlfri 

DlPMll'fl 

l)rf*Ml(<ri 

lll>i(-|l(*IIUU 

2illnu 
Mains 


Stetc 
PruHHia 
PruHxia 
PniHHia 
PriiM.*4ia 
Prujwia 
PruMnia 
Pra-wia 
Pruxnia 
Pniiwia 
Prumia 
Pruiwia 
PruKfia 
Pruiwia 
Pru.<wia 
I'niHHJii 
I'ruHsiu 
I'riiNxiii 
PriiHMiii 
.^iixony 
.Miixiinv 
.Haxony 
Saxony 
Haxnny 
Haxony 
Haxony 
Saxony 
llvmiu 


UcTiKirk.'* 
Municipal  SewuEc  Plant 
Municipal  SowaKc  Plant 
Municipal  ,*Vwukc  I'lant 
Municipiil  .Scwaitc  I'hml 
Municipal  .Scwjuic  Pljint 
MuniciT>al  ScwuKc  Plant 
Municipal  .S'Wfurc  I'laril 
Municipal  ScwaKc  I'lant 
Municipal  .^'wagc  Plant 
Municipal  HrwaKc  Plant 
Municipal  S**\vauc  Plant 
Municipal  St-nuKc  Plant 
Municipal  Sci 
■  pal  Sc, 

■ipal  ,S.-, 

•Mml  Sc, 
Mulilcl|M>l  .Set 
Municipal  .S..»ai(i'  Plant 
TcKl   PlanI 

ipiil  .ScwaKc  Plant 

•ipiil  .S..«iiK..  Plant 

•„M.i    S,. 

„ml  S,. 


Mu 

Muli 


Muii 


iiKc  Plant 
^itKc  Plant 
vauc  Plaiil 
viiui-  PlanI 
l-la 


Priv, 
('  l.lnilciiiani 
Powtir  llouMi 
T<«t  Plunt 


,.«..  Plan 
:,«.•  Plant 
'  Plan 


No, 

28 

•JO 

;«) 

31 
32 


itti>  ."^cwaKc  Plant 


City 
Mains 
Lautcrbacli 
Karlsruhe 
Wfiila 
Ohrdruf 
nicdcnhofcn 
Bremen 
Hn'men 
Bremen 
Bremen 
Bremen 
Bremen 
Bremen 
ChriMiania 
( 'hrintiania 
Chriiitiania 
Chiintiania 
Petrognid 
Pctrourail 
Toulon 
Petroitrail 
Pctroiiratl 
A»traclian 
MeincI 
Memcl 
Clelf.Hwaid 
tIaiTiar 


State 
He.'i.sia 
He.s,Hia 
Baden 
ThurinK 
TliuriiiK 
(icrmany 
(ierniany 
Ciermany 
derma  ny 
( iermany 
( iermany 
( iermany 
(iermany 
Norway 
Norwa.v 
Norway 
Norway 
Kunma 
l<Uf<.'<ia 
France 
Kuwia 
l{iii»ia 
Uii^wiia 
Pni.wia 
PriiMia 
PruMia 
Norway 


Remarks 
Municip:il  Scwaiic  Plant 
Municipal  Si^waKc  Plant 
Municipal  Si'waj?e  Plant 
Otto  A  All.recht  Oix  Leatlior  W,.rks 
Municipal  Srwajit  Plant 
Municipal  SevvaRe  Plant 

'P...,!      I»l..... 


Test  Plant 
Municipal  Sewaiie  Plant 
Municiiml  SewnRe  Plant 
Municipal  Sewajie  Plant 
Municipal  Sewatte  Plant 
Municipal  SewaKe  Plant 
Municipal  Sewaiie  Plant 


Municipal  SewiiKe  I^lant 

Peter  I  tie  (!n-al  llo»pital  (Sewam'l 

IVtir  the  OnMit  Hospital  (Sewaue)  n 

Municipal  ScuiiKc  Plant  J      H 

Municipal  SewaKe  Plant  f      H 

Municipal  Sewa«e  Plant  V 

Miiiiii'ioal  .Si*wnift>  Plant 


Municipal  Sewa«e  riani. 
Municipal  Sewaue  Plant 
Municipal  Sewaue  Plunt 


.Imi.'  x>i.  r.»i.> 


K  N(i  r  N  K  !•;  IM  X  (i     N  l!  W  S 


v^'^l 


lu 


m:\\  AtiK '1  i;kaimi;nt  I'LANr.  I  )i;i>iii;\,  (;i;i;m\\^ 


(View  of  a  section  of  a  llieiisi'li-Wurl  scret-ii  In  service,  showing  the  screen  cone 
brushes  and  accunuiUitlon  of  soretiihiKs.  The  surface  of  sewase  rellects  the  structural 
steel  work.  The  clear  portion  of  the  screen  cone  Is  available  for  Increased  or  storm 
water  How.  One  screen  handles  the  entire  normal  flow  at  the  station,  of  about  26 '2 
million    Bal.    i>er   day) 


o|H'ratii>n   tliis   .<\imiiur.      Tlu"   .^iii'ciis   iui'    ruriii,<li('(l    hy 
tlio  Sanitation  Corporation,  riiiladelpliia. 

The  acconipanyinir  vie\vs  sliow  the  scwajio  tiratnicnt 
plant  at  Dresdon.  Saxony,  in  Germany,  where  there  are 
several  Hieiisili-Wnrl  screens  in  use.  This  is  the  most 
notable  of  the  European  installations. 

m 

A  sand-an(l-o;ravel  wasliiiiji:  plant,  havinjj  the  unus- 
ually larjre  capacity  of  100  carloads  of  washed  material 
jK-r  10-hr.  day,  has  recently  been  put  in  operation  by 
the  Akron  Gravel  &  Sand  Co.,  of  Akron,  Ohio.  Tlie 
plant  was  designed  and  built  by  the  Raymond  AV.  Dull 
Co.,  of  Chicago. 

The  material  is  excavated  by  steam  shovels  and  brought 
to  the  plant  by  two  trains,  each  consisting  of  a  locomo- 
tive and  two  30-yd.  dump  cars.  One  car  of  each  train 
dumps  from  the  bottom,  and  the  other  dumps  from 
both  sides,  into  a  large  concrete  receiving  hop])er  witli 
capacity  for  about  seven  carloads.     From  tlie  bottom  of 


this  hopper  the  iiiateriii!  iH  de- 
livercii  into  an  iipioii  feeder  iH 
III.  wide,  operated  by  ii  vari- 
abli'-'peed  motor,  gean-il  di- 
rectly lo  a  worm-gear  diivc 
niniiiiig  ill  oil. 

'I'lie  r ler  deliver.--  (he  ma- 
terial into  a  (lU-iii.  revolving 
-iicen  that  separates  from  the- 
.-mid  jiimI  gravel  (he  stone 
\'.  iiirli  ii(|iiires  crushing.  TIk; 
stone  is  delivered  to  a  large 
iiiicket  elevator  of  sp(!i'ial  con- 
stniitioii,  the  chains  being 
Itiiilt  up  of  opi!iiheartli  steel 
bars  l'/i..\%  '"•  'I'l'"'  ''bain 
pins  and  bushings  are  of 
I  hioiiie-Miekel  Kt<'el ;  the  chain 
rollers  ant  sUk.-I,  and  (lie 
-prockel  wheels  oil  (lie  head 
and  foot  shafts  iiiive  renewable 
manganese-steel  teeth.  The 
i)iickets  are  of  Ihe  contiinioiis 
tv])e,  3G-in.  wide,  reinforced  by 
iieavy  steel  lips. 

This  elevator  discharges  the 
stone  onto  a  bar  screen  or 
grizzly,  the  larger  stone  going  to  a  No.  (5  Gates  gyratory 
crusher  and  the  remainder  to  a  l8-in.  Symons  di.sk 
crusher.  The  product  from  each  cru.shor  is  delivered  to 
a  ;!0-in.  belt  conveyor,  which  carries  the  crushed  stone 
back  to  the  GO-in.  revolving  screen  for  rescreening.  The 
main  conveyor  from  this  screen  is  a  3()-in.  six-ply  rubber 
belt,  with  %-in.  extra  ruliber  cover  on  the  carrying  side, 
and  is  supported  by  troughing  idlers. 

Tlie  gravel  washing  equipment  consists  of  16  Dull 
inclined  wasliing  screens,  mounted  four  in  a  row,  with 
])rovision  for  two  more  rows,  or  24  screens  in  all.  There 
are  eight  72-in.  conical  automatic  .sand  separators  or 
tanks.  The  screens  and  separators  make  five  grades  of 
material,  which  are  delivered  into  seven  bins. 


Ki);ht  SkeletonN  were  unearthed  when  the  rock  walls  sep- 
arating the  workings  of  the  Delaware  &  Hudson  No.  1  colliery 
at  Carbondale,  Penn.,  from  the  old  drift  in  which  anthracite 
coal  was  first  mined  in  this  country  were  broken  through  on 
May  2S.  One  of  the  skeletons  was  in  a  sitting  position  against 
the  face  of  the  coal  measures  and  still  wore  miner's  shoes. 
The  mine  records  revealed  that  the  bones  were  those  of  eight 
men  who  were  entombed  by  a  fall  of  rock  Jan.   12,  1846. 


Crusher 
House 


Dumping 
^^0*13  per 


r?, 


Belt   Conveyor 
Gallery     \ 


?  Batteries 
of  Sizing 
/  Screens 


-him;  I'l.AN  I oi' '1  111-;  Akkun  (ii;a\ii.  iV 


.  ij  Co.,  Akkox,  Ohio 
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A 


e  i?  as£« 


sradlge 


Where  the  Xickel  Plate  railway  crosses  the  Miami  & 
Erie  Canal,  at  Melrose,  Ohio,  a  bridge  was  needed  which 
would  be,  from  the  standpoint  of  the  railway,  a  fixed 
span,  but  for  canal  traffic,  a  movable  bridge.  The  view 
shows  the  structure  put  in.  The  canal  is  practically  out  of 
use;  only  repair  and  inspection  boats  have  passed  in  re- 
cent years.  Xotice  is  given  to  the  railway  a  few  days 
before  the  boat  is  to  come  along,  so  that  all  may  be  made 
ready  to  open  the  bridge. 

The  structure  is  a  pontoon  swingbridge.  but  in  normal 
position  it  is  down  on  its  end  bearings,  water  being  ad- 


mitted to  the  pontoon.  The  procedure  for  opening  the 
bridge  is  about  as  follows:  The  rail  locks  are  opened; 
the  lock-bars  extending  into  recesses  in  the  concrete  back- 
walls  are  pulled  clear,  and  wedges  are  released  which 
hold  the  bridge  ^V  in.  above  the  circle  rail  at  the  fixed 
end.  A  gate- valve  which  admits  water  into  the  pontoon 
is  then  closed,  and  the  pontoon  is  unwatered  by  means 
of  a  diaphragm  pump  (on  the  pontoon)  until  the  girders 
are  raised  off  at  the  movable  end.  A  chain  anchored  on 
both  banks  passes  over  a  windlass  on  the  bridge,  and  by 
this  windlass  the  bridge  is  now  .swung. 

Opening  and  closing  the  bridge  takes  one  man  about 
half  an  hour,  ordinarily. 


Wheel   wrench   is   applied 
here  to  open  rail  locks 


Handle  to  windlass 
between    oirders 


Hondle  to  Bridqetender's 

Vlmdloss  druTTi 


Shanty 


To  open  roil 


'Fixed'"  I'o.ntoon  Draw  Cvukyinu  Nickki.  Pl.vtk  i)vi;i;  Mivmi  &  Kkm.  C\nal 


■:\.  i!>i.". 
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Biiilwiiv    IraHir    is    inntrctid    liy    iiiliTlinkiii;^    hijjiinln, 
Tlu'  l>riil;;i>  liiis  Im'i'ii  in  plan-  iiliinit  <S  m.,  ami   it  lia> 

proved  satisfactorv  to  liolli   rail\\a\   aiul  laiial   |)f()|ili-,  ac- 

(<onlili>,'  to  ivpoils. 

Compressed-Air  Track- 
Surfacinf^  MacKine 

III  tlio  ni«iiit«naii('f  of  track  a  ronsiilcialdf  amount  of 
tinic  ami  «'\|H>iist'  is  t'xpt'inlftl  on  kt'f|iin^  the  track  in 
pniiHT  lc\cl,  ami  it  is  not  an  easy  matter  to  I'lFt'ct  the 
smaller  ailjustmeiits  by  onlinaty  tampinj,'. 

Several  years  a;;«)  n  |)Mciunatic  snrfacini,'  machine  was 
iiiventcil  liy  tlie  late  K.  L.  Patterson,  of  'ritiisville,  IVnn., 

to  a\oiil  llic  (lislnrliance 
of  the  hed  of  the  tie  hy 
tampiiifj.  The  machine 
had  jjroovcil  wheels,  to 
travel  alon;,'  the  rail,  and 
two  vertical  pi|)cs — one 
rarryin<j  a  hopper  aiul 
the  other  connected  to  a 
comjtressor  or  a  hand- 
hlower.  The  pipes  unitod 
at  the  hotiom  in  a  shoe 
liavinjr  a  thin  tlat  hori- 
zontal nozzle.  In  using 
this  machine  the  track 
was  raised  to  the  surface 
hv  jacks  and  the  nozzle 
inserted  under  the  ends 
of  the  ties  in  succession. 
With  the  air  turned  on, 
screened  stone  or  gravel 
(not  over  %-in.  size) 
was  shoveled  into  the 
hopiwr  and  blown  hcneath  the  tie.  tilling  all  cavities  and 
packing  so  solid  as  to  support  the  track  when  the  jacks 
were  released.    This  machine  was  used  on  the  New  York, 


New  lla\cn  tt  liarlford  and  liic  Uchscnicr  &  Lake  I'lrie 
roads,  lis  work  in  the  latter  case  hcing  in  coinii-ition  wilh 
steel  ties. 

A  modification  of  this  machine  has  been  brought  out 
recently  by  .1.  A.  Royal,  of  Sj)ruce  (irovc;,  Alta.,  and  is 
shown  in  the  accompanying  view.  It  consiHts  of  two 
(ylindrical  chambers,  the  lower  and  larger  on<!  having  a 
feed  hojiper  at  the  top  (shown  at  the  left)  and  a  dis- 
iharge  aperture  at  the  bottom.  Air  hose  frr)m  a  com- 
pressor on  a  section  motor  car  is  couph-d  to  the  horizontal 
pipe  at  the  right.  The  air  is  admitted  at  the  top  to 
drive  down  the  ballast  fed  into  the  cylindtjr  and  at  the 
bottom  to  blow  out  the  ballast  through  the  horizontal 
discharge  o|iening.  This  o|)cning  can  be  fitted  with  noz- 
zl(!s  of  dilferent  size,  to  suit  the  ballast,  and  the  nuuhine 
(an  be  used  for  lifts  of  %  '"•  to  2  in.  The  weight  is 
about   IT  lb. 

The  inventor  claims  that  surfacing  can  lie  done  at  the 
rate  of  I  mi.  per  day  with  the  following  ei|uipment  and 
force:  A  motor  car  with  air  compres.sor  and  hose,  eight 
surfacing  nuichines  (two  working  together  on  one  tie), 
a  foreman,  eight  inachiiu!  men,  four  shovelers  (each  serv- 
ing the  two  nuichines  on  a  tie),  one  levcier,  two  jack 
men  and  two  flagmen. 


im^  Si  Fat  for  a 
Dredg^e 
By  F.  W.  Wilson* 


'appeir 


MVCHINI:        rOI!        StUKAClNC 

Track   by   Compresskd 
Air 


Two  large  ditches  were  to  be  dug  recently  in  New 
Madrid  County,  Missouri.  The  contractor  (The  Hoosier 
Land  &  Investment  Co.)  owned  two  dipper  dredges,  but 
there  was  no  basin  in  which  to  float  a  dredge  in  order  to 
start  the  ditching.  A  pit  was  required  136x50x6  ft.  deep. 
It  was  decided  that  this  could  be  formed  quickest  by 
Masting.    The  hole  was  shot  by  a  professional  dynamiter. 

Bore  holes  were  i)ut  down,  running  the  length  of  the 
proposed  pit,  in  eleven  parallel  rows  3  ft.  apart.     The 

*E.  I.  du  Pont  de  Nemours  Powder  Co.,  Wilmington,  Del. 


Labge  Pit  to  Receivk  Dippek  Dredge,  Blasted  by  One  Shot 
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boles  in  the  middle  row  were  each  loaded  with  21^  lb.  of 
dynamite.  The  holes  in  the  two  rows  on  either  side  of  the 
middle  line  were  spaced  15  in.  apart  in  the  row  and  each 
loaded  with  2  lb.  of  dynamite ;  the  holes  in  the  next  two 
rows  were  loaded  and  spaced  the  same  way.  The  spacing 
between  holes  in  the  next  two  rows  was  21^  ft.  and  the 
loading  lyo  lb.  per  hole;  in  the  next  two  rows  the  holes 
were  2  ft.  apart,  and  each  was  loaded  with  1  lb.  The  holes 
in  the  two  outside  rows  were  spaced  18  in.  apart  and 
loaded  with  I/2  ^^-  each.  Tn  all,  i)50  lb.  of  dynamite  was 
used. 

The  result  of  the  shot  was  a  pit  43  ft.  wide,  136  ft.  long 
and  7  ft.  deep  in  the  center,  with  an  average  depth  of 
3V2  ft-,  with  the  exception  of  one  spot  where  a  large 
cypress  stump  had  stood  and  which  caused  the  dirt  to 
pile  up.  The  blaster  claims  that  he  did  not  want  to  blast 
the  pit  in  one  shot,  but  the  contractor  wanted  it  done  that 
way  and  so  he  acquiesced.  The  blastei-'s  idea  was  to  blast 
out  two  pits  and  then  shoot  out  the  division.  By  this 
method  much  less  earth  would  have  fallen  back  into  the 
excavation. 


TKe 

Radi© 


T®^«?©rs   s^t  Os^raeira* 


By  I  HA  W.  DvEf 
The  United  States  Xaval  Radio  Station  at  Darien,  C. 
Z.,  is  one  of  a  chain  of  high-powered  wireless-telegraph 
stations  being  installed  by  the  United  States  Government 


•The  Darien  radio  station  was  designed,  constructed  and 
will  be  operated  by  an  organization  combining  the  forces  of 
the  Navy  Department  and  the  Panama  Canal.  The  steelwork 
of  the  towers  was  furnished  by  the   Pennsylvania  Steel  Co. 

tFormer  Supervisor  of  Radio  Stations,  Panama  Canal,  C.  Z. 


under  the  cognizance  of  the  Xavy  Department.  The  Da- 
rien station  is  located  almost  exactly  half  way  between 
Colon  and  Panama  and  lies  on  the  west  side  of  the  Pan- 
ama R.R.  and  on  the  east  bank  of  the  Panama  Canal. 
The  Poulsen  system  of  transmission  is  used. 

The  design  of  the  three  600-ft.  self-supporting  struct- 
ural-steel towers  and  the  method  of  erecting  them  are 
the  items  in  the  construction  work  which  are  of  primary 
interest  to  civil  engineers.  The  towers  are  triangular  in 
plan,  the  base  being  an  equilateral  triangle  150  ft.  to 
the  side.  The  columns  are  battered  toward  the  center  of 
the  triangle  so  that  at  the  150-ft.  level  the  side  of  the 
equilateral  triangle  becomes  75  ft. ;  at  the  380-ft.  level, 
35  ft.,  and  at  the  top,  10  ft.  Fig.  6  shows  that  the  framing 
is  a  system  of  horizontal  struts  at  the  panel  points,  the 
middle  point  of  the  horizontal  strut  in  each  face  being 
joined  to  the  end  of  the  horizontal  strut  above  by  diagonal 
web  members  designed  for  alternate  stresses.  Each  face 
of  the  tower  may  be  considered  as  a  cantilever  truss 
anchored  at  its  wider  end  (the  base  of  the  tower). 

Structural  Steel  Membeks 

The  main  columns  of  the  lower  part  of  the  tower  are 
built  up  of  an  I-beam,  to  the  web  of  which  are  attached 
two  angles  and  a  web  plate.  The  back  of  the  I-beam 
is  reinforced  by  a  cover  plate.  The  attenuation  of  the 
steel  is  as  follows:  Farther  up  the  tower  the  cover 
plate  is  omitted;  then  the  I-beam  is  reduced  in  section; 
the  I-beam  is  changed  to  a  channel ;  the  flange  angles  and 
web  plates  are  reduced  in  section;  the  channel  is  omitted; 
and  in  the  last  three  panels  at  the  top  of  the  tower  the 
web  plate  is  omitted,  leaving  only  two  heavy  angles  back 
to  back  as  a  column  section. 


Fro.  1.    A'iKvv  OK  Stkki.-Towi'.i!  TiAvoiT  at  Dahiiin,  C.  /. 

fMldilli'    tiiwiT  iTiTird   iibovo  SBO-ft.  level;   other   two   lowers  conipKlcJ) 


.luiu'  -^i,  i'.m:. 
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Fios.  2  -VXD  3.    Erection  Scexes  at  Oxe  of  the  Towers 

(Left — Outfit  for  erecting  from  ground  to  200-ft.  level.     Right — Showing    ginpole    method    of    erection    above    200-ft.    level) 


Web  members  are  connected  to  the  columns  by  gusset 
plates,  bent  where  they  leave  the  column  so  as  to  lie  in  the 
plane  of  the  face  of  the  tower.  In  the  lower  part  of  the 
tower  these  gussets  are  shop-riveted  to  the  flanges  of  the 
I-beam.  Above  the  2l)()-ft.  level,  however,  the  gusset 
plates  are  field-connected  to  the  web  plate  of  the  column. 
The  web  members  are  for  the  most  part  star  sections, 
built  up  of  two  angles  set  corner  to  corner  and  battened  to- 
gether with  %-in.  batten  plates  spaced  about  2  to  ^l/g  ft. 

The  towers  as  erected  show  very  little  deflection,  al- 
though all  joints  above  the  150-ft.  level  were  field-con- 
nected with  bolts  instead  of  being  riveted. 

Tower-Leg  Insulators 

Provision  was  made  in  the  design  of  the  towers  for 
their  final  support  on  a  nest  of  large  porcelain  insulators 
(Fig.  5).  The  insulators  had  been  tested  in  compression 
to  loO  tons.  For  erection  purjwses,  the  towers  were  sup- 
ported above  the  foundations*  sulii(  iently  to  permit  the 
subse(|uent  installation  of  the  insulators.  These  were 
placed  on  wood  wedges,  which  were  made  with  a  very 
slight  slope  and  were  Hl/o  in.  wide  on  the  face.  Two 
wedges  were  plared  under  each  leg  of  the  tower,  each 
wedge  consisting  of  an  upper,  lower  and  middle  ])ortion. 
The  upper  portion  was  protected  against  undue  marring 
by  the  steel  of  the  tower  by  being  shod  with  a  i^j-in.  steel 
plate. 

•The  foundation  work  for  the  three  towers  oi  thi'  It.Trien 
Btatlon   was  described   In    "Engineering   News,"   June   IT,   191.=i. 


The  tower  is  not  self-supporting  until  the  loO-ft.  level 
luis  been  reached.  At  this  level  heavy  horizontal  struts 
transmit  the  horizontal  reaction  from  each  leg  to  the 
ulher  two.  It  is,  therefore,  necessary  to  support  the  first 
150  ft.  of  the  tower  in  position,  leg  by  leg,  until  all  the 
members  below  this  level  have  been  erected. 

The  first  erection  outfit  used  was  a  triangular  tower 
(Fig.  2)  30  ft.  on  a  side,  w^ith  vertical  legs.  It  was  set  up 
in  the  center  of  the  site.  On  the  top  of  the  w'ood  tower, 
composed  of  fir  piles,  8xl(i-in.  yellow  pine  and  4.xl2-in. 
sway  bracing,  was  laid  a  circular  track  of  70-lb.  rails.  A 
stitfleg  derrick  was  mounted  on  the  track,  the  mast  stand- 
ing over  a  leg  of  the  wood  tower.  The  two  stifilegs  ex- 
tended toward  the  two  other  legs  of  the  derrick  tower  and 
were  anchored  down  by  cables  passed  over  them  and 
under  a  pile  of  steel  members  on  the  ground.  The  60-ft. 
boom  was  rigged  with  a  three-part  boom  tackle  and  a 
two-part  load  tackle,  the  fall  line  passing  down  the  boom, 
around  a  .sheave  at  the  bottom  of  the  boom  and  down  the 
post  to  the  hoisting  engine.  The  reach  of  the  boom  was 
ample  to  set  the  first  column  sections  of  the  tower,  which 
were,  of  course,  the  members  farthest  from  the  center. 

The  first  two  columns,  with  a  total  length  of  60  ft., 
were  bolted  together  on  the  ground,  each  with  the  lower 
end  in  such  a  position  that  when  the  upper  end  was 
picked  up,  the  column  tipped  back  into  its  proper  place 
on  the  foundation.  It  was  then  anchored  on  the  wedges 
by  means  of  anchor  bolts,  so  that  it  would  stand  until 
an    .\-frame   consisting  of  two   Gn-fi.   piles   latticed    to- 
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gether  with  4xl"2-in.  timbers  coiild  be  raised  aud  secured 
underneath  the  column.  The  wood  members  up  to  the 
level  of  the  top  of  the  second  column  section  were  tluMi 
erected;  another  column  section  was  added,  its  web  mem- 
bers filled  in,  and  the  tower  tluis  broiigiit  up  to  the  100- 
ft.  level. 

The  derrick  was  then  moved  around  on  the  circular 
track  until  it  was  in  position  to  erect  the  second  leg 
to  the  100-ft.  level.  At  this  level  there  is  a  system  of 
horizontal  bracing  which,  wiiiie  not  suHTiciently  stiff  to 
support  the  tower  without  assistance,  does  aid  the  tem- 
porary A-frame  shores.  The  third  leg  of  the  tower  was 
then  erected  to  the  .same  level. 

In  a  similar  manner  the  columns  and  web  members 
were  carried  up  to  the  ISO-ft.  level,  leg  by  leg,  and  then 


pipe.  A  second  sheave  was  mounted  in  the  slot  so  that  it 
protruded  just  outside  the  surface  of  the  pole.  The  fall 
line  was  run  through  the  pipe  around  the  inner  sheave 
and  back  around  tiie  outer  sheave,  and  was  led  up  the 
pole  to  a  top  sheave  pinned  between  the  two  6xl-t-in. 
timbers.     The  line  dropped  from  the  top  of  the  pole  to 


P'ltis.  4  AND  .").    (Lkkt)  Mktiioi)  of  Si;si'i;Ni)i.\(i  IKi-Pr.  Hi;i;ctu).\ 

(JlNI-OLK.      (UlOllT)    ToWKK-Lko   INSULATORS 
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DESUiN  OK  THE   DaUIKN' 
ToWKliS 


to  the  "Jdlt-I't.  li'vci,  wliirii  wiis  llic  limit  nl'  the  boom 
reach.  The  erection  outfit  was  then  taken  down  lo  be 
reerected  at  the  next  tower  site.  .\  new  scheme  of  erec- 
tion wa.M  started  at  liie  tit)(t-['t.  level. 

This  secon<i  Mchenie  (Fig.  :i)  involveil  the  use  of  a 
ginpole  I  |(»  ft.  long.  The  ginpole  was  built  \\y  of  a 
long,  heavy  pile  of  Oregon  dr.  s|ilireil  out  at  the  lower 
end  with  two  HvlC-in.  and  two  i\i:i-in.  timbers,  and  at 
the  njtper  end  l)y  two  (!\ll-in.  tiinl)ers  ;>.">  ft.  bmi;.  .\ 
'-i-in.  hole  was  bored  i?ito  the  lower  end  of  the  pole  fur 
about  ^  ft.  and  a  piece  of  I '/(.-in.  |)ipe  <lriven  into  the 
bole.  ;\  slot  was  then  cut  in  the  pole  just  above  the  einl 
of  the  hole  and  in  Hie  slot  iin  H-in.  sheave  was  fastened  by 
a  pin  (hrongh  a  hole  ilrilled  from  the  onlside,  so  that 
the   circumference   of    the   sheave   was    in    line   with   the 


the  book,  and  tiie  other  end  led  (lirougb  snatchbiocks  to 
the  drum  of  (lie  hoisting  engine. 

'I'lie  pole  rested  on  a  three-cornered  steel  saddle  (Fig. 
[),  drilled  in  the  center  to  admit  tiie  lVu-''>-  P'l'^'  '"  '''^' 
bottom  of  the  ginpole.  A  hole  was  drilled  at  each  corner 
(d"  the  plate  for  attaching  cables.  The  top  of  the  pole 
was  guyed  by  two-part  manila-roiie  tackle,  so  that  the 
top  of  the  pole  could  be  moved  to  any  position  inside  the 
tower  by  adjusting  the  length  of  the  guys.  The  siw- 
peiider  eables  Were  of  siieli  length  that  the  bottom  of  the 
pole  hung  at  alxuit  the  l.">0-ft.  level.  Its  lop  was,  there- 
fore, at  about  the  '.'CO-ft.  level,  allowing  It)  ft.  of  drift  to 
set  the  next  panel  eoliimns.  which  were  TiO-ft.  long.  Tit' 
ginpole  (bus  fornicd  the  axis  of  a  double  triangular  pyra- 
mid, the  lower  a|)ex  of  wliieh  could  not  be  moved  unless 


.luiir  'J I.  I'.'i; 
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iMNi:  ExcAVATon  BrcKKT  Di;sTGNKn  hy  E.  R. 
FOK  Work  ox  Cukaco  Drainaok  Caxals 


RNC  I  \  !•:  K  If  I  \r,     NEWS  ''-^''i 

A  Very  Lar^e  Dragline 
Excavator 

A  ilrftf^lino  I'xcavnfor  of  |mrli(iilarly  Iufkc  ftri<l  ni^goil 
count  nut  ion  Iuih  Ih-cii  in  hmc  for  llic  jmMt  llvo  y«''ir8  oti 
tlic  ((tiiftiiK  liim  of  IIk?  ('aliiinrt-Sii^'  iiinl  North  Shore 
(Iniiiia^rc  canals  at  (Miicapi,  III.  Thi-  malarial  cxcavair-d 
ill!  Iiidi'd  a  ^'lacial  (•oii;jloiii('rati'  of  sainl,  ^(ravcl  and 
liuiddi'rs  (cinciilcd  with  clay  ami  li>,'lilly  packcsd,  and 
liduw  this  a  hanli>im  fidl  (if  ]iicci's  and  lcd;,'cs  of  liinc- 
stniic.  To  l)c  iililc  to  hanillc  this  material  cllicioritly 
MJIh  a  dra^rlirie  cxcavntor.  E.  I?.  Slmahlc,  of  Shiiahlc  & 
l^iiiim,  cdiitractors.  dcsi^^ncd  and  hnilt  tiic  hiicket  sliowri 
ill  the  acconi|)aiiyiii^r  ilhistratinns. 

It  is  a  liack-(liiiii|iiii^'  liiicket,  and  the  tension  on  the 
dra<:!ine  keejis  the  hack  jrate  <'losed.  When  the  tension 
i-  released,  tiie  hiickct.  lieiii^'  suspended  hy  the  conihina- 
lion  hoistin^r  hail  and  hack  j.'ate,  tips  and  duni])s  hy 
.mavity.  In  the  iiucket's  i]'\<^'/\u<:  jiosition  the  pullinj,' 
or  drajrlino  iiail  is  connected  to  the  shell  at  points  which 
aro  ahove  tlie  center  of  f^ravity  of  the  shell.  The  pnllinf( 
hail  irt  also  connei'ted  hy  !iid<s  to  the  hoisting  hail  atirl 
hack  jrate  in  such  a  way  that  the  tension  on  the  dra<,din<; 
forces  the  pate  to  oloRo  and  remain  so  until  the  tension 
is  released.  Tlio  hucket  i.s  designed  to  have  flexibility, 
and  to  prevent  binding:  ''^  ^ny  of  the  parts  it  has  loose- 
fitting  connections. 

The  operation  of  the  excavator  i.s  entirely  controlled 
by  the  two  single-part  lines,  the  dragline  and  the  hoist 
line.  When  the  hucket  is  filled,  it  is  raised  to  dumping 
position,  at  the  end  of  the  boom  by  pulling  in  on  the  hoist 


the  length  of  the  suspender  cables  was  changed  and  the 
upper  apex  of  which  could  be  moved  at  will  by  adjusting 
the  guys.  Steel  was  hoisted  through  ihe  center  of  the 
tower. 

^^'hen  the  ginpole  had  finished  erecting  the  panel  above 
its  point  of  support  it  was  raised  by  means  of  a  50-ft. 
ginpole  resting  near  one  of  the  columns,  on  the  steel- 
work already  erected,  and  was  resuspended  from  the  top 
of  the  panel  just  finished.  This  operation  was  repeated 
until  all  steelwork  up  to  and  including  one  panel  above 
the  380-ft.  level  had  been  erected.  The  large  heavy  gin- 
pole was  then  taken  down  and  replaced  hy  a  similar  one 
60  ft.  long,  which  finished  the  erection. 

The  horizontal  web  members  not  being  supported  at 
their  middle  points  until  the  panel  immediately  above 
them  was  erected  made  it  necessary  to  shore  up  these 
horizontals  with  piles  resting  on  the  middle  point  of  the 
l)anel  below.  These  shores  were  left  in  until  the  tower 
had  been  erected  to  the  380-ft.  level.  To  this  level  the 
horizontal  struts  were  spliced  in  the  middle;  but  above 
this  point  they  were  continuous  from  column  to  column 
and  capable  of  supporting  their  own  weight.  The  ^«am  > 
set  of  shores  was  used  in  all  three  towers,  a.s  were  also 
the  same  falsework,  derrick  and  ginpole. 

While  the  first  tower  was  being  erected  from  the  1.50- 
to  the  380-ft.  level,  the  .second  tower  wa.s  being  erectel 
up  to  the  1.50-ft.  level,  and  when  the  first  tower  was  be 
ing  erected  above  the  380-ft.  level,  the  second  tower  w;n 
going  up  from  the  1.50-  to  the  380-ft.  elevation.  The 
.same  .schedule  of  progress  was  maintained  on  the  second 
and  third  towers,  so  that  when  the  top  (jf  tower  Xo.  1  wa> 
l>eing  finished,  work  had  just  started  on  Xo.  3,  while  Xi. 
■'  had  been  erected  above  ilie  :-iS(i-ft.  level. 


iJlUGLINE 
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line  and  at  the  same  time  keeping  a  tension  on  the  drag- 
line. After  the  load  is  dumped  the  shell  resumes  its 
position  automatically.    No  tripping  device  is  required. 

Parts  of  the  bucket  subjected  to  the  greatest  wear 
are  constructed  of  four  separate  remoYal)le  parts,  any  of 
which  may  be  quickly  renewed.  These  are  the  front 
section  of  the  shell,  the  manganese-steel  cutting  plate, 
the  teeth  and  the  manganese-steel  teeth  points.  The 
teeth  are  bolted  to  the  cutting  plate  and  have  removable 
points. 

Owing  to  the  way  in  which  the  dragline  is  attached 
it  is  possible  to  dig  down  a  slope,  although  the  dragline 
is  pulling  up.  The  same  feature  also  makes  it  possible 
to  cut  off  as  thin  a  slice  of  earth  as  is  desired  by  varying 
the  pull  on  the  hoist  line.  Both  bails  are  short,  whicli 
permits  the  bucket  to  be  brought  in  quite  close  to  the 
machine. 

The  patents  ©n  this  bucket  have  recently  been  pur- 
chased by  the  Brown  Hoisting  Machinery  Co.,  Cleveland, 
Ohio,  and  it  has  been  placed  on  the  market  under  the 
trade  name  of  "Brownhoist  Simable"  bucket. 


MOTES 


A  Street-Railway  Traok  Sprinkler  of  special  design  is 
shown  in  the  accompanying  illustration.  It  was  designed  by 
George  L.  Wilson,  engineer  of  maintenance-of-way,  and  W.  J. 
Smith,  master  mechanic,  of  the  St.  Paul  City  Ry.  Co.,  and  was 
built  in  the  company's  shops.  The  two  spraying  heads  are 
just  under  the  car  sill  at  the  rear  (right):  they  are  to  be  used 
for  either  water  or  a  solution  of  calcium  chloride.  Under 
them  is  a  spray  pipe  for  oil. 

In  the  rear  cab,  occupied  by  the  sprinkler  operator,  are 
placed  a  Smith  heater,  an  auxiliary  air  compressor  and  levers 
for  controlling  the  discharge  of  the  oil   or  water.     The  oper- 


DrivinK  and  Cnttlnp  Off  Steel-Pipe  Plies  for  the  founda- 
tions of  the  new  quarantine  landing  at  Balboa,  Canal  Zone, 
Panama,  is  described  in  a  recent  issue  of  the  "Canal  Record." 
The  cutting  off  of  the  tops  of  the  piles  to  an  even  elevation 
was  done  with  an  oxyacetylene  torch,  which  was  able  to  cut 
some  of  the  pipes,  14  in.  in  diameter  and  %  in.  thick,  in  4 
min.  In  driving  the  pipe  it  was  necessary  to  fill  them  with 
concrete  for  about  2  ft.  above  the  bottom  of  the  end  cap  to 
weigh  them  to  the  sinking  point.  In  order  to  give  the  piles  the 
required  batter,  they  were  driven  through  a  guide  frame,  built 
of  timber  and  ballasted,  which  was  sunk  at  the  point  of 
driving.  After  it  was  placed  in  approximate  position  movable 
guides  were  adjusted  for  the  exact  inclination.  This  frame, 
24  ft.  high  by  20  ft.  long  and  12  ft.  wide,  was  handled  from 
place  to  place  by  a  derrick  barge  which  also  operated  a 
steam  hammer  to  drive  the  piles.  The  pipe  was  afterward 
filled   with   reinforced   concrete. 

A  Steam  Shovel  Worked  Behind  House  Wreckers  to  clear 
ground  and  excavate  for  cellar  and  foundations  of  the  new 
Mercantile  Building  to  be  erected  on  Broadway  between  35th 
and  36th  St.,  New  York  City.  The  revolving  shovel  shown  in 
operation  in  the  accompanying  view  was  installed  on  May  24, 
as  soon  as  a  building  at  one  corner  of  the  site  had  been 
demolished.  Since  then  the  shovel  has  been  worked  as 
rapidly   as  the  wreckers  could  tear  down  the  other  buildings. 


Oil  ami  W'atki!  Sn!i\Ki.iN(i  Cak,  St.  I'aii..  .Minn. 

ator  Is  provided  with  an  air  compr»-s!ior  for  the  oil  spruy  Inde- 
pendent of  the  iilr  sui>iily  for  braking  purposes.  The  heater 
supiillen  hot  water  fyr  a  eoll  which  run.s  through  the  tank, 
returning  through  the  front  cah,  for  keeping  up  the  temper- 
ature of  the  oil  or  eak-liini  chloride  solution  and  for  .supplying 
heat  to  the  cal>H  In  cold  weather.  A  .steam  coll  Is  also  pro- 
vided, which  Ih  connected  up  In  the  yard  to  a  steam  plant. 
nnd  the  Initial  heat  la  suppllerl  In  this  way  for  either  the  oil 
or  calcium  chloride  Koltitlon.  After  the  oil  haa  been  heated 
to  the  proiier  temperature  or  the  caleluni  chlorlile  fully  dls- 
BOlved,  the  necesxary  lemiierature  Is  Uepl  up  on  the  tank 
vvhllo   running   by    the   ,'4mltli    heater. 

The  rnr  frame  U  of  Hlimdiird  heavy  ciKi.siruel  ion,  except 
that  the  end  TrameM  are  bent  down  to  Klve  more  lieadrooni  for 
the  equliitiient  III  the  ealiM.  The  frame  Is  iiiiiiiiileil  iiii  two 
2-inotor  truikH  net  l!»  ft.  c.  to  r.  Tim  cur  Ix  Intended  tii 
Hprlnkln  a  nlngle  track.  The  caimrlly  of  the  tank  l»  lloo  giil., 
which  in  nulllclent  to  Hiirlnkle  a  lU-ft.  Htrip  for  4  ml.  In 
freezing  weather  a  cnlcluiii  chloride  Moliillon  In  uoed  liiHtead 
of  water,  The  car  In  being  used  at  iireseiit  only  on  paved 
ntreelfl  nnd  hnn  not  yet  been  tried  with  road  oil.  Tho  welt(ht 
vt  the  riir  In  riL'.llMi  III. 


Ste.\m    Shovel  Exa\V-\TiNG   Building  ^YALLs, 
New  York 

The  .-ihovel  is  dii-'g-ing  to  a  depth  of  13  ft.  below  street  level, 
and  the  soil  handled  is  loam,  clay,  boulders,  broken  rock  and 
broken  building-foundations.  The  new  building,  which  will 
be  eight  stories  in  height,  will  be  founded  on  rock  which  at 
.^ome  points  is  at  a  depth  of  1.")  ft.  Where  the  rock  crops  out 
above  this  level  it  is  drilled  and  broken  up  for  the  shovel. 
The  Thompson-Starrett  Co.  is  the  general  contractor;  F.  H. 
Chapman  Contracting  Co.,  subcontractor.  The  block  is  well 
known  to  New  Yorkeis.  One  of  the  buildings  razed  was  the 
old   Herald  Square  Theater. 

T*  lrd-Traek<n';  the  Klevated  KaiUvayH  in  New  York  City 
under  tratlic  has  made  necessary  an  immense  amount  of  field- 
work  Snare  &  Triest,  one  of  the  two  steel  erectors  on  this 
work,  tjiv.'M  \iM  some  interesting  data  on  Its  sections  (on  Sth 
and  Dtli  .\ves  above  G.''.th  St.  and  on  Sd  .\ve.  above  14"th  St.). 
Work  on  these  sections  began  about  July  1,  1914,  and  involved 
the  erection  of  fir.OO  tons  of  steel  and  the  removal  of  IfiOO 
tons  of  old  steelwork.  Before  the  end  of  .Vprll  of  the  present 
year  27ri.00n  rivet.s  had  been  driven  by  Snare  ,M  Triest.  2t;o,000 
holes  h:id  been  drilled  from  the  solid.  20.000  holes  subdrllled 
and  reamed,  .inil  U'.'i.OOO  old  rivets  and  bolts  had  been  cut  out. 
It  Is  Interrstlng  to  note  that  about  sn',  of  the  drilling  and 
reaming  was  accomjillshed  with  electric  drills.  The  motors 
of  these  drills  are  wound  to  stand  a  variable  direct-current 
voltage  of  fifiO  to  tino  volts.  The  "Duntley"  drill,  made  by 
thi'  Chicago  rneiimatic  Tool  Co.,  was  employed.  In  restrlcti-d 
iiuartcrs,  air  drills  were  used.  Riveting  was  done  with  i>neu- 
niatlc  guns.  Steel  for  the  Sth  and  I'tli  .\ve.  work  was 
furnished  by  the  Lewis  K.  Shoemaker  Co,;  steel  for  the  3il 
Ave.  section  was  supplied  liy  the  McClliitlc-Marshall  I'o  li 
wan  stored  at  a  yard  In  Oreenvllle,  N.  J.,  and  delivered  by 
lighters,  ns  reiiulred.  Whenever  mivterlnl  was  needed.  It  was 
ordered  out  and  lightered  to  the  Pennsylvania  Kit,  dock  at 
12,sth  St.  and  the  Harlem  Itiver  or  to  the  Interborough  Rapid 
Transit  C«,  dock  at  KT.th  St.  and  the  Harlem  Itiver.  from 
which    iiolnts   II    was   hauled   to   the  site   oh    trucks 
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Eiifjimvrs  in  ihc  Kastoni  and  Middle  States,  where 
good  tinil)er  lias  i)f  late  years  liecoine  somewhat  of  a  lux- 
ury, will  read  with  aniazeineiit,  touehed  with  envy,  of  the 
lonjf  piles  which  are  to  he  driven  in  the  New  Columbia 
River  hrid,i,'e,  deserihed  on  p.  I'JIS  of  this  issue.  Sticks 
120  ft.  lonj;  and  .straight  and  staunch  enough  to  be  driven 
a.-!  piles  are  only  memories  on  the  Atlantic  Coast.  That 
such  sticks  can  he  had  on  the  Pacific  to  the  number  of 
nearly  ;5000  at  a  cost  of  only  12c.  per  lin.ft.  is  lively  evi- 
dence of  the  abundance  of  our  northwestern  forests. 

The  loufT  enihedment  of  these  piles  is  al.so  novel,  al- 
thoufih  not  entirely  new,  as  a  similar  detail  was  used  in 
another  Oregon  bridge — the  Coos  Bay  Bridge,  described 
in  Fa'oinekhino  Xkws,  Apr.  1.  l!)ir>,  p.  (JOO.  Such  a 
construction  should  undoubtedly  add  to  the  lateral  stabil- 
ity of  the  pier  and  in.>;ure  a  uniform  tran.-^mission  of  load, 
but  will  probably  t'omplicate  somewhat  the  j)lacing  of  the 
concrete,  both  above  and  below  water.  There  is  also  the 
remote  possibility  that  these  many  piles  extending  far 
up  into  the  pier  section  may  tend  to  cause  planes  of  weak- 
ness through  the  concrete. 


Preventin|(  TelepBiiOinie  Tro^ables 
Aloiii^  Electric  R.&ilw^ays 

The  servite  interference  to  teleplione  and  telegraph 
communication  once  met  with  in  districts  where  alternat- 
ing-current railways  operated  has  been  noted  at  various 
times  in  Exgixeekixg  News,  as  well  as  some  of  the 
complicated  attempts  to  mitigate  it.  The  degree  of  elimi- 
nation secured  along  the  Elkhorn  grade  of  the  Norfolk  & 
Western  Ry.,  as  noted  elsewhere  in  this  issue,  illustrates 
the  simplicity  of  the  most  successful  methods.  To  cure 
the  troubles — not  merely  to  remedy  them — it  was  neces- 
sary only  to  place  the  substations  judiciously  and  to  dis- 
courage the  current  from  leaving  the  rails. 

In  fundamental  respects  these  are  the  same  lines  along 
which  the  New  Haven  road  reached  success  after  a  long 
period  of  bother  with  elaborate  compensating  devices. 
On  this  line  the  very  simple  expedients  were  adopted  of 
(1)  doubling  the  feeder  voltage,  (2)  making  the  supply 
circuit  include  only  the  contact  wires  and  high-tension 
feeders,  and  (:3)  placing  numerous  single-coil  transform- 
ers across  this  supply  circuit  and  connecting  their  mid- 
voltage  point  to  the  rails.  In  this  way  the  track  and 
trolley  became  active  conductors  only  between  the  two 
transformers  adjacent  to  a  train.  The  traction  currents 
were  made  to  flow  to  the  train  from  opposite  directions, 
producing  a  second  diminution  of  effect  on  parallel  wires. 
The  track  current  was  restrained,  more  than  before,  from 
leaving  the  rails  and  cutting  cross  lots,  so  that  the  cur- 
rents in  trolley  and  track  held  parallel  paths  and  tended 
better  to  neutralize  their  inductive  disturbances.  The 
main  supply  circuit,  by.  losing  its  earth  return,  acted  sim- 
ilarlv. 


The  same  recourse  to  funclunicnlal  measures  of  j)reven- 
tion  may  be  seen  in  the  electric-traction  installation  of 
the  Pennsylvania  l{.H.  out  of  i'hiladelphia,  though  of 
course  the  details  arc  varied. 


Valtie  of  Permanence  in  Pviblic 
Service 

In  our  issue  of  June  ;5  we  referred  to  the  important 
[)ublic  service  rendered  to  New  York  City  by  its  Bureau 
of  Franchi.ses.  It  is  of  interest  to  put  on  rcc'ord  that  one 
of  the  reasons  why  this  bureau  has  been  able  to  do  such 
thorough  and  effective  work  in  the  protection  of  the  city's 
interests  is  that  its  staff  is  made  up  of  men  of  long 
experience  in  the  city's  service.  Of  the  17  employees 
in  the  bureau,  12  have  been  connected  with  it  since  its 
establishment  in  1!J05,  and  their  total  time  in  the  city's 
service  ranges  from  10  to  28  years. 

A  still  more  notable  in.stance  of  long  continuance  in 
the  city  service  is  the  very  unusual  record  of  David 
Brower,  who  lias  just  retired  from  the  Brooklyn  Sewer 
Department  after  serving  as  an  engineer  in  that  depart- 
ment for  54  years. 

So  much  has  been  pul)lished  concerning  the  corrup- 
tion of  municipal  government  in  the  United  States,  and 
particularly  in  New  York  City,  that  many  people  still 
have  the  idea  that  most  city  employees  hold  their  posi- 
tions by  virtue  of  political  pull.  It  is  well  worth  while, 
therefore,  to  put  on  record  the  above  sliowing  as  an  il- 
lustration of  the  fact  that,  notwithstanding  the  many 
changes  in  political  control  that  have  taken  place  in  New 
Y'ork  City  in  the  past  quarter  century,  a  large  proportion 
of  those  in  the  city's  service  continue  on  year  after  year 
without  regard  to  political  upheavals. 

We  are  well  aware  tliat  many  contrary  instances  can 
be  cited  where  engineers  and  others  w-ho  have  rendered 
valuable  service  to  cities  have  been  displaced  for  political 
reasons;  on  the  whole,  however,  there  has  been  a  great 
improvement  in  this  respect  in  our  municipal  govern- 
ments during  the  past  quarter  century. 

The  enactment  of  civil-service  laws  is  partly  respon- 
sible for  this,  without  doubt.  Even  more  potent  has 
been  the  realization,  however,  by  every  man  who  attains 
to  any  important  position  in  governmental  affairs  that  in 
order  to  get  the  public's  work  done  in  any  sort  of  satis- 
factory shape  men  who  know  by  experience  what  the 
work  is  and  how  it  should  be  carried  on  must  be  re- 
tained. 

The  public  probably  misunderstands  the  position  of 
the  engineer  when  he  urges  that  those  of  the  profession 
engaged  in  public  work  should  be  made  secure  in  their 
positions.  It  ought  to  be  realized  that  the  engineer  is 
not  only  arguing  for  the  benefit  of  those  of  his  profes- 
sion who  are  engaged  in  public  service,  l)ut  that  he  is  also 
arguing  for  the  only  system  that  can  produce  the  effi- 
ciency and  economy  in  that  service  which  every  good 
citizen   desires.     What   manufacturing   firm   could   sucr- 
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ceed  in  the  struo^gle  with  its  ctimpetitors  if  every  time 
a  general  election  was  held  all  those  holding  responsible 
positions  with  the  firm,  in  which  they  were  able  to  do 
constructive  work  in  developing  its  business,  were  likely 
to  be  displaced  on  a  moment's  notice  by  a  set  of  men 
wholly  inexperienced  in  the  work? 

Tlhe    Logical   IRestisltls    of  tl^e 
StialhiBimsiS'lKae  Toirpedl©  IBosvt 

In  our  issue  of  May  13,  following  the  sinking  of  the 
'"Lusitania,"  we  discussed  the  results  that  were  likely  to 
follow  the  rapid  development  of  the  submarine  torpedo 
boat  as  a  weapon  of  warfare.  In  this  issue  is  printed 
a  statement  setting  forth  the  present  status  of  the  sub- 
marine boat,  which  has  been  prepared  for  Exgixeeking 
News  by  Naval  Constructor  Howard  of  the  Washington 
Navy  Yard,  who  is  in  direct  charge  of  the  work  on  the 
Government's  new  submarines. 

The  development  of  the  submarine  boat  which  has 
taken  place  within  the  past  four  or  five  years  has  been 
extremely  rapid.  The  efficient  and  reliable  operation 
of  such  a  boat,  like  that  of  a  motor  boat  or  an  automo- 
bile, depends  upon  the  development  and  perfection  of  a 
great  number  of  special  details  of  its  equipment.  Ever\-- 
one  knows  what  a  vastly  different  machine  the  automobile 
or  motor  boat  of  1915  is  from  the  automobile  or  motor 
boat  of  1910.  Some  such  development  has  taken  place  in 
the  submarine. 

Notwithstanding  the  development,  there  was,  prior  to 
the  war,  no  recognition  of  the  enormous  potency  of  this 
new  engine  of  destruction,  save  for  some  such  isolated 
prophecy  as  that  of  Admiral  Scott  of  the  British  Navy, 
who  a  little  more  than  a  year  ago  declared  that  the  sub- 
marine boat  had  already  made  the  dreadnought  battleship 
obsolete.  The  naval  experts  of  (Jreat  Britain  promptly 
branded  su-h  an  idea  as  absurd;  and  as  Great  Britain 
sets  the  fashion  for  the  world  in  all  naval  matters,  no  other 
nation's  naval  authorities  have  as  yet  ventured  to  recog- 
nize the  logical  results  of  the  submarine  boat.  Not  only 
this,  but  as  a  result  of  the  British  military  censorship 
since  the  war  l)egan,  and  an  entirely  natural  disinclination 
on  the  part  of  the  British  authorities  and  press  to  recog- 
nize facts  whicli  militate  against  them,  there  has  not  been 
even  a  full  recognition  of  the  part  that  the  sul)inarini' 
has  played   in  the  present  war. 

This  is  natural  enough  on  the  part  of  (ireat  Britain; 
but  the  United  States  needs  to  know  and  to  understand 
the  facts.  There  is,  for  example,  a  demand  by  the  Navy 
League  that  our  (iovernment  borrow  half  a  billion  dollars 
at  once  to  spend  on  national  defense,  chieHy,  it  is  under- 
stood, on  additions  to  the  navy.  There  is  little  doubt  that 
large  expenditures  for  natioinil  defense  will  be  made  as 
soon  as  Congress  meets.  But  the  question  is.  On  what 
shall  the  money  be  exj)ended  ?  Tt  would  i)e  as  al)surd  to 
decide  on  our  military  and  naval  plans  without  regard 
to  the  epoch-making  revolution  in  methods  of  warfare 
whicli  the  European  war  has  made  as  it  would  have  been  to 
buy  muzzle-loading  shotguns  for  our  infantry  at  the  close 
of  our  (!ivil  War. 

Notwithstanding  all  the  limitations  of  the  cen.sorship. 
it  irt  evident  that  the  submarine  tori)edo  boat  has  Uwn 
by  far  the  most  important  factor  in  connection  with  the 
naval  operations  of  the  war.  And  the  chief  accomplish- 
riient  of  the  submarine  Heet  is  not  its  sinking  of  the  bat- 


tleships and  cruisers  and  other  naval  vessels,  nor  even  the 
destruction  it  has  wrought  on  merchant  vessels.  The 
great  achievement  of  the  submarines  has  been  the  shutting 
up  of  the  British  and  German  fleets  in  home  harbors, 
merely  because  of  the  potential  danger  from  submarine 
attack.  This  is  not  cowardice  on  the  part  of  either  com- 
batant, as  newspaper  writers  thoughtlessly  claim.  It  is 
correct  naval  strategy.  It  should  be  understood  that  the 
German  fleet  is  kept  inside  its  own  safe  anchorages  not 
alone  because  of  the  superiority  in  weight  of  gunfire  of 
the  British  fleet,  but  also  because  the  British  submarines 
are  as  serious  a  danger  to  the  German  battleships  and 
cruisers  as  the  German  submarines  are  to  the  British 
vessels. 

The  mere  fact  that  the  few  submarines  which  each  na- 
tion possesses  constitute  so  great  a  peril  to  the  main 
vessels  of  both  navies  as  to  keep  them  idle  during  the 
greatest  war  in  history  is  the  biggest  feat  which  the  sub- 
marine has  accomplished. 

Of  course,  it  is  understood  that  the  lighter  naval  ves- 
sels— torpedo  boats,  destroyers  and  cruisers — have  been 
more  or  less  active,  because  their  loss  might  be  hazarded ; 
and,  as  is  well  known,  severe  losses  have  occurred.  Again 
and  again  it  has  been  graphically  proved  how  helpless  are 
the  larger  fighting  vessels  in  the  presence  of  their  con- 
cealed foe.  One  recalls  the  sinking  of  the  three  British 
cruisers  in  the  North  Sea  and  the  resulting  order  that  a 
vessel  must  seek  its  own  safety  if  a  companion  vessel  is 
torpedoed,  leaving  the  drowning  men  to  their  fate.  Other 
recent  examples  are  the  sinking  of  a  British  cruiser  in  the 
Adriatic  at  a  time  when  she  is  said  to  have  been  pro- 
tected by  a  convoy  of  half  a  dozen  torpedo  boats,  and  the 
sinking  of  a  British  destroyer  and  two  British  torpedo 
boats  in  the  North  Sea. 

At  the  Dardanelles,  such  reports  as  have  been  published 
indicate  that  the  achievements  of  the  submarines  on 
both  sides  have  been  the  largest  factor  in  the  operations. 
Tiie  losses  of  the  allied  fleets  have  been  so  serious  that, 
according  to  recent  reports,  the  large  vessels  have  been 
compelled  to  change  their  position  and  leave  the  allied 
troops  unsupported. 

There  is.  however,  a  prevalent  idea,  wliich  finds  support 
c\en  in  naval  circles,  that  the  destroyer  type  of  vessel  can 
make  'an  effective  defense  against  the  submarine.  It  is 
easy  to  see  why  this  idea  should  be  given  currency,  for 
it  would  not  be  good  tactics  to  officially  admit  that  there 
is  no  real  defense  against  submarine  attack.  Not  only 
tiiis,  but  the  navy  in  all  countries  is  a  most  conservative 
l)ody.  It  will  Ih'  a  long  and  slow  task  to  convince  the 
rank  and  file  of  naval  officers  that  the  great  battleships 
;ind  cruisers  in  which  they  have  taken  such  jiride  are  as 
surely  rendered  obsolete  by  the  submarine  torpedo  boat  as 
were  the  grand  old  sailing  frigates  made  obsolete  when 
the  battle  between  tiic  "Merrimac"  and  the  "Monitor"' 
took  place. 

What  is  the  foundation  for  the  idea  that  the  destroyer 
can  put  up  an  effective  defense  against  submarine  attack? 
.lust  this— that  the  destroyer,  because  of  its  superior  spee<l 
arid  maneuvering  (luaiitie.s,  ran  elude  the  submarine  better 
than  a  larger  vessel.  It  nnist  be  understood  that  the  only 
safety  for  a  ves.sel  against  the  subn\arine's  torpedo  is  to 
keep  moving  and  changing  its  course.  So  long  as  the  sub- 
nuirine  boat  renuiins  submerged,  a  destroyer  or  any  other 
vessel  can  do  nothing  to  attack  it.    When  the  sul)nuiriMe 
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thruHtt*  its  iMTiM(i|M'  iilM)Vt'  tlif  s»irfnri'  of  llic  sea  to  j{cl  itt* 
bearingH.  if  sonic  lookout  on  the  dcst rover  is  l\icky  *>noii;;li 
to  oatrli  si^lit  of  the  little  t\)l)c,  a  (|iiirk  iiia('liiiif-;;iiii 
volley  may  smash  tlu>  |icris('o|u'  and  hliiul  tlio  Hiihnnirint-. 
lint  a  pio«r  of  iron  i»i|u'  thrust  a  few  fcft  aliovc  lin' 
-iirfaco  of  the  wavos  is  a  very  snuill  ol)j«'it  to  search  for 
I  over  all  the  art-a  within  the  ratlins  of  a  mile  or  two 
from  the  ship.  The  chami's  are  <,'reatly  in  favor  of  the 
ulinnirine,  that  it  will  ohtain  its  hearings  and  >iilinier^e 
ii^ain  before  its  periscope  is  discovered. 

It  should  he  added  that  the  destroyer  has  one  further 
I  iinneo.  My  a  sharj)  lookout  it  may  di.scover  the  wake  of 
the  torpedo  di.Mharj^ed  hy  the  .suhnmrino  before  it  reaches 
it-*  nuirk.  and  it  is  .said  that  a  machine-f,'un  volley  directed 
just  ahead  of  the  torpedo  will  e.xplode  the  charjje  and  thus 
make  the  torpedo  harndess.  In  smooth  water  and  clear 
weather  the  eour.se  of  a  torpedo  may  be  traced,  and  by 
quick  action  a  maihine  jjunlire  may  be  broufjht  to  bear  on 
it  bi'foro  it  reaches  its  mark.  Hut  the  feat  of  thus  discov- 
ering and  "winjring"  a  tor])e(lo  durin<j  the  minute  or  two 
that  elap.ses  from  the  time  it  is  discharged  till  it  reaches 
its  nujrk  is  not  a  thing  which  can  be  counted  on. 

It  is  said,  liowever.  that  a  dozen  or  more  (Jerman  snL 
marines  have  been  captured  or  sunk  by  British  ve.ssels 
Xo  details  have  been  made  public  as  to  the  method  by 
which  the  captures  have  been  elTected,  l)ut  it  may  safely 
Ik?  assumed  that  the  captures  were  made  when  the  boat 
was  on  the  surfaie,  and  some  of  them  have  probably  been 
due  to  some  derangement  :f  the  submarine's  machinery 
preventing  it  from  tak  ag  refuge  by  diving  when  danger 
threatened.  It  is  '.;:i' .erstood,  of  couv.se,  that  before  the 
submarine  subm'.rgc.  it  is  well-nigh  defenseless.  It.s  safety 
lies  in  the  faci  th  i,  lying  so  low  in  the  water  and  dis- 
charging uo  Siiio'.o^  the  submarine  is  pretty  sure  to  dis- 
cover an  enemy  before  it  is  it-self  discovered.  It  can  then 
submerge  and  seex  to  torpedo  the  other  vessel ;  but  if  by 
any  mischance  it  i.^  unable  to  dive,  it  is  liable  to  capture, 
since  its  speed  is  not  enough  for  it  to  escape  ii  pursued 
by  a  naval  vessel. 

The  time  retpiired  to  prepare  a  submarine  for  submer- 
gence may  vary  all  the  way  from  2  to  20  minutes.  'Jpori 
this  more  than  anything  else,  probably,  depends  the  lia- 
bility of  the  submarine  to  capture.  A  fast  destroyer  may 
travel  a  mile  in  two  minutes.  Should  a  submarine  discover 
a  destroyer  approaching  her,  therefore,  the  submarine  will 
have  to  dive  very  promptly  or  the  approaching  vessel  will 
di.scover  her  and  open  fire. 

Briefly  stated,  therefore,  the  submarine 'is  a  vessel 
which  is  defenseless  when  on  the  surface,  but  which  when 
submerged  cannot  be  fought  by  any  means  now  known. 
The  torpedoes  which  it  di.scharges  are  fatal  to  any  form 
of  vessel  ever  designed,  or  which  is  likely  to  be  designed. 
The  latest  type  of  American  dreadnought  battleship,  the 
"Arizona,"  launched  at  the  New  York  Xavy  Yard  June 
19,  represents  a  total  investment  of  about  $l(i,000,000. 
In  contrast  the  United  States  submarine  torjiedo  boats 
now  building  cost  $540,000  apiece,  so  that  a  fleet  of  30 
such  Iwats  could  i)e  l)uilt  for  the  cost  of  one  battleship. 

It  deserves  emphasis  that  the  submarine  boat  is  a 
weapon  for  defense  and  not  for  offense.  No  nation  can  now 
go  overseas  and  attack  another  nation  successfully  pro- 
vided the  other  nation  posses.ses  a  fleet  of  submarine  boats 
and  men  competent  to  operate  them.  And  it  can  have 
such  a  fleet  at  such  a  small  cost  compared  with  the  enor- 


miiUh  outlay  retpiired  for  modern  cruisertt  and  ImttleshipK 
that  all  the  smalli-r  nations  of  the  world  are  sure  rapidly 
to  provide  themselves  with  such  protection. 

In  the  pn-sent  war,  as  wv  have  seen,  the  siibmariMc  has 
been  the  controlling  factor.  Its  development,  howiner,  is 
still  going  on.  .Mn-ady  a  (lernuin  sidmiurim-  has  made 
the  voyage  through  the  N<irth  Sea,  the  (Ihannel,  the  Bay 
of  Biscay  and  the  Mediterranean,  a  rlistance  of  over  'M)(M 
nii.,  retpiiring  10  days'  time,  and  sunk  three  ImttleshipH 
after  its  arrival.  The  United  States  is  soon  to  rcccivt;  bids 
for  two  very  large  .sea-going  submarines  which  will  have, 
it  is  .said,  an  efTc(;tivc  cruising  radius  yf  from  5000  to 
10,000  mi. 

It  is  yet  to  be  proved,  however,  that  such  large  boats, 
except  for  use  in  distant  operations,  have  any  advantage 
over  the  smaller  vessels.  It  is  said  that  some  of  the  mo.st 
effective  work  by  (jerman  submarines  has  been  done  by 
vessels  of  only  about  240  tons'  displacement.  FIven 
smaller  vessels  may  again  <onu'  into  use,  such  as  were 
built  in  the  early  days  of  submarine  development.  In 
submarine  attack  numbers  are  the  important  thing.  No 
matter  how  large  a  -ubmarine  is,  it  can  do  no  more  than 
lire  a  torpedo,  and  the  amount  expended  on  one  submarine 
of  the  large  .sea-going  type  would  build  three  of  the  smaller 
type.  \\'e  may  even  .see  submarines  built  so  small  that 
they  can  ')e  carried  on  board  a  large  vessel  and  put  over- 
board in  case  of  di.scovery  of  an  enemy. 

There  seems  no  escape  from  the  conclusion  that  the 
submarine  torpedo  boat  has  rendered  obsolete  and  prac- 
tically worthless  all  existing  types  of  naval  vessels — bat- 
tleships, cruisers  and  destroyers.  They  are  unable  to  of- 
fer any  effective  defense  to  their  underwater  foe,  who.^e 
missile  directed  against  them  is  far  more  certain  to  effect 
complete  destruction  than  the  biggest  broadside  of  the 
most  heavi'y  armed  vessel  afloat  fired  at  point-blank 
range. 

If  there  seems  to  be  any  reason  to  doubt  this,  let  it  be 
seriously  tsked  what  ihe  big  battleships  and  cniLsers  are 
good  for.  Their  impotence  successfully  to  attack  shore 
fortificatioE^.  'ong  .in  axiom  of  naval  strategy,  has  been 
.igain  demonstrated  by  the  operations  at  the  Dardanelles. 
The  proper  objective  of  the  fleet  is  well  known  to  be  the 
fleet  of  the  enemy.  But  why  build  a  fleet  of  huge  vessels 
to  combat  the  enemy's  ves.sels  if  they  can  be  more  eifec- 
tively  and  certainly  destroyed  by  .submarine  attack? 

So  much  for  the  logic  of  the  submarine  as  a  weapon  of 
national  defense  against  naval  vessels.  Can  the  civilized 
world  afford  to  permit  its  use  against  merchant  vessels 
of  the  enemy  and  even  against  neutral  vessels? 

To  give  a  fair  answer  to  this  question,  we  may  best  ig- 
nore the  conditions  of  the  moment,  with  all  their  inevi- 
table accompaniments  of  international  prejudice.  Im- 
agine that  a  few  years  hence  some  insignificant  nation — 
let  us  say  in  Africa  or  in  South  America — provided,  how- 
ever, with  a  large  fleet  of  submarine  boats,  sliould  declare 
war  against  some  powerful  European  nation — for  ex- 
ample, Germany  herself,  jwssessing,  let  us  suppose,  a 
large  merchant  marine  and  carrying  on  a  large  foreign 
trade.  It  is  evident  that  Germany  would  be  powerless 
to  attack  her  small  antagonist,  for  it  would  be  suicide  to 
send  either  naval  vessels  or  transports  loaded  with  troops 
across  the  .>;eas  to  be  sunk  by  the  enemy's  submarines.  It 
is  easily  imaginable,  however,  that  the  small  nation  might 
see  an  easy  road  to  prosperity  by  emulating  the  example 
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of  the  famous  Barbary  pirates  of  the  eighteenth  century. 
We  can  imagine  such  a  nation  waging  with  submarines 
a  warfare  against  every  German  merchant  vessel,  and 
declaring  that  every  neutral  vessel  carrying  goods  either 
to  or  from  Germany  should  be  subject  to  capture  and 
confiscation,  which  it  could  escape  only  by  payment  of 
a  hea\T  ransom. 

Suppose  the  great  League  of  Peace,  made  up  of  the 
great  nations  of  the  world,  were  organized  and  in  opera- 


tion ;  the  depredations  of  such  an  outlaw  nation  could 
not  be  stopped  even  by  the  combined  forces  of  all  the 
powers,  by  any  operations  at  sea ;  only  by  attack  on  land. 
This  is  only  a  brief  suggestion  as  to  why,  in  the  inter- 
est of  the  world's  welfare,  no  precedent  should  be  estab- 
lished legalizing  submarine  attacks  on  merchant  vessels. 
Should  this  be  done,  the  submarine  with  its  torpedo  might 
easily  become  a  veritable  Frankenstein — potent  to  de- 
stroy the  civilization  which  had  produced  it. 
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River  TerffimiKaals  at  Kvaias<= 
vallep  Siradl. 

Sir — In  ExGiXEKRiXG  News,  June  3,  1915,  we  note 
an  article  on  Ohio  and  Mississippi  Eiver  terminals,  which 
states  that  terminals  at  Evansville  are  under  considera- 
tion. Seven  or  eight  years  ago,  in  conjunction  with  the 
Evansville  Sand  &  Gravel  Co.,  we  started  the  construction 
of  a  private  river-and-rail  terminal  at  Evansville.  We 
now  have  a  plant  with  derrick  hoists,  railway  switches 
and  warehouses,  which  we  believe  to  be  the  best  on  the 
river,  and  which  we  keep  busy  for  our  own  use.  We 
transfer  sand,  gravel,  steel,  coal,  lumber,  groceries, 
furniture,  etc.,  and  have  lifted  a  small  gasoline  cruiser 
out  of  the  river  to  repair  the  propellers.  Furthermore, 
we  use  a  part  of  the  wharf  for  the  construction  of  river 
vessels.  So  we  feel  the  terminals  at  Evansville  are  not 
merely  "under  consideration." 

The  Ohio  Eiver  Contract  Co., 
Leslie    P.    Eichel,    Secretary. 

Evansville,  Ind.,  June  5,  1915. 

[Our  inquiry  and  the  article  mentioned  above  related 
particularly  to  public  or  municipal  terminal  facilities  on 
the  Ohio  and  Mississippi  rivers,  but  we  are  pleased  to 
make  note  of  the  above-cited  private  facilities  at 
Evansville. — Editor.] 

TKe    Project    foe    a    R.e.«5erve 
CoB°ps  of  Eia^iiraeers 

Sir — A  few  years  ago  a  committee  headed  by  the  late 
Alfred  Noble  and  made  up  of  prominent  members  of  the 
American  Society  of  Civil  Engineers  journeyed  to  Wasli- 
ington  to  ask  for  recognition  and  promotion  for  deserving 
civilian  engineers  employed  upon  the  works  in  charge 
of  the  Corps  of  Engineers  of  the  United  States  Army. 
As  i.s  well  known,  this  committee  failed  to  accomplisli 
its  purpose  principally  on  account  of  strong  opposition 
from  the  military  engineers,  but  partly  also  because  the 
members  of  the  committee  were  insuflicieiitly  informed 
on  their  subject. 

In  the  last  few  weeks  another  comniittec,  also  from 
the  American  Society  of  Civil  Engineers,  has  been  in 
Washington  to  discuss  with  the  authorities  tlu!  formation 
of  n  Reserve  Corfis  of  Kngineers  to  Hii|)|>lenient  the  Corps 
of  Engineers  of  tlx;  regular  army  in  case  of  war  or  other 
emergency. 


A  solution  of  the  two  problems  studied  by  these  com- 
mittees would  be  found  in  the  formation  through  proper 
legislation  of  a  Eeserve  Corps  of  Engineers  comprising 
the  best  material  among  the  civilian  engineers. 

While  the  civilian  engineers  are  not  soldiers,  they  carry 
on  the  same  work  as  the  officers  of  the  Corps  of  Engineers. 
They  are  educated  technical  men,  and  it  would  not  be 
difficult  to  convert  them  into  a  military  body  by  a  mod- 
erate amount  of  training  and  instruction. 

By  organizing  the  civilians  in  a  separate  and  distinct 
corps,  much  of  the  opposition  raised  by  the  military  en- 
gineers would  be  avoided.  The  army  engineer  officers 
are  not  particularly  opposed  to  the  civilian  engineers,  but 
are  unwilling  to  admit  to  their  own  corps  any  but  grad- 
uates of  West  Point. 

X.  Y. 

June  14,  1915. 

Eira^aiaeeB'iirii^    Cotna-petitaoias  i>a  a 
Tecbis^icai  School 

Sir — The  editorial  on  engineering  competitions  in 
Engineering  News,  June  3,  1915,  was  very  well  taken, 
and  the  reasons  why  the  use  of  competitions  in  the 
engineering  profession  is  difficult  are  especially  cogent. 

In  line  with  this  it  may  be  interesting  to  note  that  the 
Engineers'  Society  of  Western  Pennsylvania,  in  con- 
junction with  several  technical  schools,  some  time  ago 
realized  the  value  of  competitive  work  in  the  field  of 
engineering  and  that  more  practical  work  should  be 
injected  info  the  technical  courses  of  the  schools.  With 
these  two  points  in  view,  the  society  formed  a  committee 
on  engineering  education,  whose  duty  it  is  to  obtain 
problems  made  by  practical  engineers  out  of  their  daily 
work. 

These  problems  are  then  submitted  to  the  students  as 
I)art  of  their  regular  course  by  the  respective  schools 
and  the  solutions  are  turned  in  to  the  committee. 
Specially  .selected  judges  decide  the  contest. 

This  has  now  been  done  for  three  consecutive  years. 
So  far  tiie  plan  has  met  with  a  great  deal  of  favor  by 
tlie  school  authorities  and  students,  and  many  more 
schools  have  used  the  problems  each  year. 

'I'lie  branches  in  which  competitive  ]>roblems  arc  being 
prejiarcd  are  civil,  mechanical,  electrical,  metallurgical 
and  sanitary.  It  is  rather  early  to  judge  the  final  out- 
come of  Hucli  a  movement,  but  from  the  results  so  far 
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obtuiiiod  it  appnirs  prolmlilc  that  a  ^rt-at  deal  of  ^txid 
will  rt'sult  fnim  it,  on  acfomit  of  ^^'cttiiij;  real  coinpftitioii 
in  oi)>;iii(.>friii;r  work  aiiil  real  and  priutiial  |>rol>l<'ni.s  in 
till'  wluHil  courf-cs. 

A.  Stuck  I. 
rn-sidiMit,  KnjiinotTs'  Society  of  Wcstorn  IVniisylvunia. 
l'ittsluii>,'li.   rcim,,  June  7.   IIMT). 

y. 

Proffressive  Fractures  from 

Alternate  Bendinf^ 

Sir — Tlii>  writiM-  has  luen  very  nimh  interested  in  the 
ri'jHirt  of  the  bmkeii  axle  on  the  Haltiniore  &  Ohio  loio- 
niotivo  tender  and  in  your  conunents  and  that  of  your 
eorrospondents  on  Mar.  11  and  Apr.  2!). 

Sonu'  time  ago  1  had  oeca.'^ion  to  investigate  tiie  elfeets 
of  nicks  anil  changes  of  .section  in  material,  and  the 
aci^ompanying  sketch  .shows  the  five  .sections  that  were 
tested.  These  pieces  were  clamped  in  a  vi,se  for  a  dis- 
tani-e  of  2  in.,  3  in.  being  above  the  top  of  the  vise  and 
the  uppermost  portion  being  held  by  a  lever  which  was 
pulled  by  hand  from  side  to  .side.  These  pieces  were 
subjected  to  alternate  bendings  (JO  deg.  on  each  side  of 
the  perpendicular,  one  alternation  being  one  bend  through 
liO  deg.  and  back  to   perpendicular.     Twelve  pieces  of 
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each  size  wexe  tested,  the  material  being  ordinary  steel 
exactly  the  same  in  each  case. 

'  The  average  result.s  were  as  follows :  Test-piece  A  gave 
(i.3  alternations.  Test-piece  B  gave  :?.l  alternations.  Test- 
piece  C  gave  3.1  alternations;  but  test-piece  D,  with  a 
60-deg.  V-notch  ^  in.  deep,  gave  only  22i/2-fleg.  bend, 
bending  away  from  the  nick,  and  60-deg.  plus  40-deg. 
bend  in  bending  first  toward  the  nick.  Test-piece  E, 
with  a  very  slight  diamond  scratch,  averaged  five  alter- 
nations. 

The  immediate  conclusions  from  these  results  are,  of 
eourse,  what  have  been  long  known  among  engineers — that 
changes  of  section  and  notches  or  nicks  are  exceedingly 
harmful ;  though  why  test-pieces  C  and  B  should  fail 
so  rapidly  is  very  difficult  to  understand. 

The  writer  believes,  moreover,  that  if  the  test-piece  E 
had  been  subjected  to  a  large  number  of  smaller  alterna- 
tions it  would  have  broken  down  very  quickly,  as  the  ef- 
fects of  a  diamond  scratch  arc  almost  as  noticeable  in 
steel  as  in  glass.  In  a  high-grade  specially  hardened  al- 
loy steel  they  are  of  particular  effect. 

This  progressive  fracture  is  one  which  causes  consid- 
erable trouble.  From  the  mere  fact  that  it  goes  on  quite 
often  for  an  exceedingly  long  time,  and  until  a  large 
percentage  of  the  total  area  has  become  fractured,  before 
complete  .separation  takes  place  is  evidence  that  the  fiber 
stress  must  be  reasonably  low. 

The  writer  has  found  in  his  experience  that  by  increas- 
ing the  size  of  the  .section  and  by  paying  special  atten- 
tion to  the  design  and  material  used  the  tendency  to 


produce    progrcHhive    fractjurcs   can    bv    viiry   coiisidurubly 
reduced  or  largely  eliminated. 

.John    Yon.voKit, 
Chief  ICngineer,  Truck  Department, 

I'iorce-Arrow   .Motor  Car  Co. 
Uiiir.ilo.    \,    v.,    May    13,    V.)\rt. 

More    About  tHe   Use   of  Vege- 
table Matter  in  AsplhaUt 
Pavenments 

Sir — In  KN(iiNi;KHi.N(j  News,  .May  27,  \'.)\h,  \).  lOl'J,  I 
note  a  short  article  on  a  "fiber"  asphalt  pavement  laid 
in  Charleston,  W.  Va.,  in  connection  with  which  my  name 
has  been  mentioned. 

I  have  nothing  whatever  to  do  with  what  is  known 
as  the  "fiber"  asphalt  pavement.  The  pavement  that  I 
invented  is  purely  and  simply  an  improvement  over  tiie 
various  cla.sscs  of  bituminous  pavements.  The  finely 
powdered  vegetable  matter  is  practically  the  only  addi- 
tion to  the  aggregates  used  in  my  invention.  This  vege- 
table matter  is  added  for  the  sole  reason  of  ab.solutely 
.sealing  the  voids  in  the  mineral  aggregate  and  acting 
as  a  second  binder  in  order  to  hold  the  pavement  firm 
on  its  foundation,  doing  away  with  cracking  of  the  sur- 
face and  allowing  the  pavement  to  have  a  greater  amount 
of  expansion  and  contraction  without  the  surface  crack- 
ing. 

I  now  have  two  samples  of  tliis  pavement,  one  of  the 
sheet-asphalt  type  laid  with  an  ordinary  Florida  sand, 
using  about  30%  bulk  of  sawdust  in  the  mixture.  This 
sample  is  now  16  months  old. 

The  following  extract  of  a  letter  from  H.  M.  Sin- 
nott,  a  repre.sentative  of  the  Barber  Asphalt  Paving  Co., 
who  made  a  personal  inspection  of  this  pavement  on 
May  27,  is  of  interest: 

I  wish  to  advise  you  that  on  May  27.1  personally  inspected 
the  piece  of  pavement  laid  by  you  on  the  Cocoanut  Grove  Road 
near  the  City  of  Miami,  Dade  County,  Fla. 

This  is  the  piece  of  pavement  that  was  laid  by  you  as  an 
experiment  in  February,  1914,  using  Bermudez  asphalt,  and, 
as  you  advised  me,  from  30  to  35%  of  sawdust  in  the  mix- 
ture. 

This  pavement  is  apparently  in  as  perfect  condition  as  it 
was  the  first  time  I  inspected  it,  which  was  a  few  days  after 
Its  completion.  This  pavement  presents  as  good  an  appear- 
ance as  any  piece  of  pavement  of  the  sheet-asphalt  type  that 
I  have  ever  seen. 

The  other  sample  is  of  an  asphaltic-concrete  type  using 
a  crusher  run  of  stone  with  the  addition  of  about  35  to 
40%  by  hulk  of  sawdu.st.  This  sample  was  laid  at  the 
Fourth  Ave.  and  Jackson  St.  intersection  in  New  Decatur, 
Ala.,  during  July,  1914,  and  is  in  perfect  condition. 

The  use  of  vegetable  matter  in  these  various  mixtures 
also  appears  to  make  a  noi.seless  pavement.  We  do  not 
claim  that  the  vegetable  matter  in  the  wearing  surface 
is  for  the  purpose  of  increasing  the  durability  of  the 
pavement,  but  that  it  is  simply  used  as  a  void  sealer 
and  a  binder.  As  it  is  in  its  owni  state  a  compressible 
matter,  the  use  of  sawdust  will  do  away  with  the  neces- 
sary grading  of  sands,  such  as  are  commonly  used  in  a 
sheet-as]ihalt  type  of  pavement,  and  will  also  do  away 
with  the  grading  of  stone  in  an  asphaltic-concrete  type 
of  pavement. 

B.  R.  Reno, 
General  Superintendent, 
Southern  As])halt  &  Construction  Co. 

Birmingham,  Ala.,  June  4,  1915. 
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i^yyOP:>I:< — This  article,  supplementiiu/  one  in 
Engixeerixg  News,  June  17,  describes  the  over- 
head contact  lines  by  which  11,000-volt  single- 
phase  current  is  supplied  to  single-phase-three- 
phase  locomotives.  The  power-generating  and 
switching  system  is  briefly  taken  up  and  some 
interesting  minor  points  are  noted — like  the  sup- 
pression of  inductive  disturbances  in  telephone  and 
telegraph  lines,  the  absorption  of  regenerated  en- 
ergy from  braking  trains,  the  arrangements  for 
maintenance,  etc. 

—% 

Tho  u.<e  of  11,000-volt  siiigle-pliase  power  for  the  elee- 
trified  Elkhorn  grade  of  the  Norfolk  &  Western  Ry.  in 
West  Virginia  involves  supplying  current  to  the  locomo- 
tives by  an  elevated  contact  wire  (with  the  track  serving 
as  a  return  circuit).  No  supplementary  feeders  are  em- 
ployed, the  power  distribution  from  substations  being 
entirely  by  the  contact  system  (and  track). 

The  primary  object  of  the  engineers  in  designing  the 
overhead  lines  was  to  hold  a  No.  000  copper-alloy  trolley 
wire  at  a  uniform  height  of  24  ft.  above  the  rails  and  in 
a  location  not  varying  horizontally  more  than  12  in.  from 
the  track  center  (corrected  for  superelevation  effects). 
The  wire  over  one  track  is  isolated  from  that  over  an- 
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other.     Reliability  in  service  and  low  cost  of  maintenance 
were  especially  .sought. 

The  contact  wire  is  supported  by  a  single  catenary 
cable,  with  an  auxiliary  messenger  wire  close  above  the 
trolley  and  parallel  to  it.  The  catenary  is  hung  from 
guyed  light  steel  cross-bridges,  except  in  yard  spans, 
where  a  cross-catenary  cable  is  employed. 

Tx.SULATOns 

A  prominent  feature  of  the  design  is  the  use  of  two 
or  more  insulators  in  series  between  all  live  parts  and 
ground.  This  is  possible  with  suspension-type  disk  insu- 
lators. A  string  of  three  disks  is  used  throughout  over 
the  main  line  tracks.  Each  disk  is  good  for  11,000  volts 
and  has  an  ultimate  mechanical  strength  of  13,000  lb. 
There  has  not  been  a  single  failure  of  an  insulator  string. 

Catenary  Buidges 

The  bridges  supporting  the  catenary  on  the  main  tracks 
are  made  of  tubular  steel  poles  (sections  of  various 
lengths,  sizes  and  weights  being  swedged  together)  and 
an  H-section  cross-beam.  A  change  in  size  at  the  height 
of  the  cross-beams  makes  a  shoulder  on  w'hich  sits  a 
heavy  steel  casting  for  holding  the  cross-beam  and  for 
attaching  the  guy  rods.  The  beams  are  partly  supported 
also  by  side  braces.     The  poles  are  grouted   into   rein- 
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(I'ower  house,  ami   truyed   nnd   self-supporting   bridKes 
In   the   background) 

force«l-(i)ncroto  foundaticiiis  (1:2:")  mix)  sot  in  advance 
and  cored  Mith  a  collapsible  form.  A  reinforcinfj  collar 
of  \^-in.  plate  protects  the  pole  at  and  above  the  top  of 
the  fonndations.  Under  the  concrete  is  a  copper  plate 
with  a  lumding  wire  ci>minjj  up  to  the  pole. 

BiiiDGK  Guys 

Each  bridjje  stands  alone  on  tangents,  but  is  back- 
puyed  on  curves  ajrainst  the  pull  of  the  catenary,  the 
puys  carryiuij  a  considerable  portion  of  the  load.  The 
guy  anchors  are  concrete  slabs  containing  two  or  more 
pieces  of  old  rail,  the  size  of  each  slab  being  such  that 
its  weight  ])lus  the  dead-weight  of  earth  al)ove  it  is  more 
than  the  maximum  pull  on  the  guys. 

The  guys  are  generally  of  round  steel  rod  in  three 
jiieces.  Where  they  pass  through  the  earth  they  are  pro- 
tected by  a  boiler  tube  with  groiit  filling.  The  upper  sec- 
tions of  the  rods  are  of  uniform  length,  where  the  middle 
piece  is  cut  as  needed,  with  the  final  adjustment  made  by 
turn  buckles. 

Heavy  BuinciEs 

On  curves  where  property  for  guy  anchors  was  not 
available,  unguyed  light  bridges,  of  .structural  posts  and 
girders,  support  the  catenaries.  Where  it  was  desired 
to  anchor  or  dead-end  the  overhead  .system  such  bridges 
were  used,  but  guyed  along  the  direction  of  the  track. 
Heavier  i)ridges  were  used  where  both  signals  and  cate- 
naries had  to  be  carried. 

This  type  of  supporting  structure  has  proved  very 
satisfactory  where  there  is  room  on  the  right-of-way  for 
guying.  On  long  stretches  of  tangent  track  the  cross- 
beams might  interfere  somewhat  with  the  clear  view  of 
the  signals;  but  here  there  is  little  tangent  track,  and 
no  lonir  stretches  of  it. 

Caten'aky  ox  Tangents 

The  construction  over  tangent  tracks  is  very  simjile. 
A  steel  casting  attached  to  the  l)ridge  girder  supports 
a  string  of  insulators,  and  to  this,  in  turn,  is  attached 
a  malleable-iron  nies.^enger  clani])  with  arcing  horns,  so 
that  if  an  insulator  should  Itreak  dowTi  the  arc  would 
l)e  from  the  clamp  casting  and  not  the  me.*.senger  wire. 

The  grip  of  the  clam])s  is  such  that  the  cable  will  pull 
tiirough  at  a  certain  tension ;  if  a  me.<senger  breaks  be- 


KUi.    ;{.       Sl()NAL-15l(ll)(iE    CaTKNAKV    Sri'l'OUT 

(ShowlnB  dead-ended   mes.sonKer,  contact-line  VjreakH  and 
Ijooster  traiiMforiiKT  at   the  1<  ft) 

Iwceii  anciiors,  it  will  slij)  tiirough  several  sup|)orts  ad- 
jacent to  the  break  and  distribute  tlie  abnormal  strain 
over  several  intermediate  bridges. 

Tlie  main  messenger  is  of  l/2-in.  galvanizcd-steel 
stranded  cable  having  a  breaking  value  of  over  30,000 
lb.  It  is  jointed  by  forged  sockets  designed  to  develop 
full  cable  strength.  The  nominal  sag  is  5  ft.  in  a  300- 
ft.  span,  i)ut  the  actual  sag  depends  on  the  particular 
span,  which  varies  with  the  location.  Every  30  ft.  along 
tlic  messenger  arc  l)ent-strap  clips  wliich  hold   flat  gal- 
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vanized-steel  strap  hangers  of  Tarjnhg  lengths.  On  the 
bottom  of  each  hanger  is  bolted  a  pair  of  malleable-iron 
trolley  clips  gripping  the  auxiliary  messenger  wire. 
The  latter  is  a  No.  0  round  copper  or  steel  wire,  the 
material  depending  on  the  current-carrying  capacity  re- 
quired. The  grooved  trolley  wire  is  supported  from  the 
auxiliary  wire  by  clips  spaced  15  ft.  apart  and  located 
between  the  main  hangers.  On  the  longer  tangent 
stretches  the  running  wire  is  held  in  place  crosswise  by 
steady  strands  insulated  from  ground  and  having  4-ft. 
impregnated  wood-stick  insulators  between  tracks. 

Catenary  ox  Curves 

On    curves    the    contact   wire    only   approximates    the 
track  curvature,  being  permitted  to  be   13  in.   off  the 


and  serves  to  bend  the  plane  of  the  catenary  system,  as 
shown  in  Fig.  2. 

Yard  Supports 

Over  yards  the  catenary  construction  is  similar  to  that 
already  described,  except  that  cross-catenaries  are  used 
instead  of  bridges.  Between  two  or  more  high  struc- 
tural-steel columns  (guyed  or  self-supporting,  as  the 
location  dictates)  is  a  main  messenger  supporting  a  hori- 
zontal auxiliar}'  cable.  In  some  instances  the  main  mes- 
senger is  of  ll/2-in.  cable  having  a  breaking  strength 
of  about  240,000  lb.  The  hangers  between  top  and  aux- 
iliary cables  are  %-in.  rods  and  the  connections  are  mal- 
leable castings.  All  cables  are  held  to  integral  connec- 
tion plates  on  the  poles  by  heavy  forged  sockets  and 
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center  line  of  the  track  (or  rather  off  the  locus  of  the 
center  of  a  locomotive-pantograph  shoe  because  of  outer- 
rail  superelevation)  in  one  direction  at  the  bridges  or 
supporting  points  and  6  in.  off  in  the  other  direction  at 
the  center  of  the  span. 

The  main  hangers  on  curves  are  15  ft.  apart  and  grip 
both  auxiliary  messenger  and  contact  wire  at  the  same 
point.  Intermediate  clips  are  dispensed  with.  This 
construction  does  not  result  in  "hard  spots"  in  the  over- 
head line,  since  the  angularity  of  the  hangers  allows  the 
contact  wire  to  swing  upward. 

To  avoid  an  uneconomically  close  spacing  of  structures 
on  sharp  curves  (since  the  amount  of  trolley  curvature 
obtainahlo  with  a  fixed  distance  between  suj)ports  is 
limited  by  the  practical  lengtli  of  hangers  and  by  tiic 
possible  offset  of  insulators  on  the  bridge),  oiu;  or  two 
jiull-olT  |)()l('s  are  used  between  bridges.  These  are  sin- 
gle tubular  hU'v\  poles  set  i[i  concrete,  witli  single  guys 
of  tlie  same  typo  used  on  the  catenary  bridges.  A  wire 
strand  from  the  pole  top  (insulated  by  a  string  of  insu- 
lators)   is  fastened  to  both  messenger  aiul  contact  wire 


turnbuckles.     In  general  all  the  cross-catenary  materials 
are  double  galvanized. 

Over  sidings  only  two  insulator  disks  in  series  are 
u.sed  and  the  auxiliary  messenger  wire  is  omitted.  Chest- 
nut poles  and  steel-bracket  supports  are  used  on  branches 
and  coal  sidings. 

Tunnel  Constuuction 

In  the  Elkhorn  tunnel  special  construction  was  nec- 
essary. The  walls  are  14  ft.  apart  at  the  springing  line 
and  13  ft.  apart  at  the  base;  the  springing  line  is  11  ft. 
1  in.  above  the  top  of  rails,  and  the  top  of  the  arch  is 
1!)  ft.  3  in.  After  experimental  construction  under  iiigh 
voltages  with  smoke  and  steam  in  a  sample  metal-lined 
tunnel  the  arrangement  shown  in  Fig.  G  was  worked  out. 

There  is  a  supporting  structure  every  75  ft.  Two 
cast-iron  brackets  are  held  to  the  brick  lining  of  the 
tunnel  by  large  bronze  expansion  bolts,  and  on  eadi 
bracket  is  a  4100-volt  transmission-line  insulator.  He- 
tween  tiie  two  brackets  is  a  2-in.  bent  brass  pipe  carry- 
ing a  third  4400-volt  insulator  on  a  bronze  bracket.     A 
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fro«w-j)i|>o,  IxMit  to  folldw  tlic  nrch  of  tin-  lunncl,  am! 
j;oing  from  this  pnir  of  linickcts  to  ii  <t)rrt'.><|>oiuliii>,'  one 
on  tho  otluT  sidi'.  supports  a  l)roii/.o  iiu'ssj-iifjor  wire. 
Then'  nn*  two  hronzc  «oiitnit  wires  held  l)y  (rian^Milar 
Imiipors  from  the  m('ssoiij,'fr.  In  spite  of  limited  clear- 
niHVS  tlie  tunnel  e(|uipment  lias  slond  a  lest  of  three 
times  the  normal  vultairc  and  has  lu-en  satisfactory  in 
serviee. 

Skction  IJkkaks 

The     runninp    wire     is     seetionalizcd     longitudinally 
wliere    necessary    hv    hreakinir    the    electriinl    ((iiilinnitv 


Fig.  6.    Catenary  SrproitT  ix  Ei.KHoiix  Trxxix 

of  the  messenger  wire  wnth  two  parallel  strings  of  three 
disk  insulators.  Directly  helow  this  break  in  the  mes- 
senger the  auxiliary  and  running  wires  are  attached  by 
tumbucklcs  to  the  ends  of  a  heavy  impregnated  wood- 
stick  insulator.  T-iron  runners  are  connected  to  the 
ends  of  the  contact  wire  and  are  supported  by  the  wood- 
stick  insulator  api)roximately  parallel  to  each  other  at 
the  same  elevation.  Thus  they  overlap  longitudinally, 
but  have  ample  electrical  clearance.  The  locomotive- 
pantograph  shoe  in  passing  underneath  makes  contact 
with  the  second  runner  before  leaving  the  first,  and  there 
is  no  interruption  of  the  current  supplied  to  the  locomo- 
tive. 

Some  of  these  breaks  are  provided  to  permit  isolation 
of  parts  of  the  line  for  repairs,  and  the  runners  are 
normally  connected  by  knife  s\vitches  on  top  of  the  wood- 
stick  insulators.  The  blades  can  be  opened  and  closed 
from  the  ground  by  long  impregnated-wood  poles. 

At  certain  locations  the  catenary  system  is  dead- 
ended  and  anchored  longitudinally  by  attachment  to  the 
cro.ss-girders  of  structural  bridges  with  a  double  string 
of  disk  insulators.  These  breaks  limit  the  zones  of  me- 
chanical trouble  in  case  of  wreck  and  broken  messenger 
wire. 

Temperature  Changes 

All  calculations  in  the  design  of  the  overhead  system 
were  made  for  a  normal  temj)erature  of  60  deg.  F.  With 
lower  temperatures  the  tension  in  all  wires  is  increased 
and  the  contact  wire  rises  somewhat  toward  the  center 
of  the  span.  A  6-in.  rise  in  a  300-ft.  span  will  make 
a  trolley-wire  gradient  of  only  V,;  per  cent.,  whereas  y^ 
per  cent,  is  permissible.  With  rising  temperature  above 
60  deg.,  tension  is  decreased  and  the  contact  wire  sags 
uniformly,  but  well  within  permissible  limits. 


Tkaok  Bonus 
Tlie  rail  joints  are  bridged  l)y  :J7-strnnd  (O.Or);M -0.175- 
in.)  copper  bonds.  Kaih  bond  as  received  has  a  terminal 
welded  on  one  end.  I)ut  tiie  other  end  is  left  free  so  that 
it  <an  i)e  pushed  under  tiie  fishplate,  '{'he  loose  tenninal 
is  then  soldered  on  and  lioth  ends  are  exjianded  into  IioIoh 
in  (he  rail  web.  At  sigmil  l)ridges  insulated  rail  joints 
are  placed  in  the  track  and  im])e(lanc(!  bonds  bridge  the 
gaps,  preventing  the  How  of  (iO-cycle  signal  current  while 
passing  the  '^Ti-cycle  propulsion  current. 

Tei.kpiione  and  Tki,e(iuai'Ii  I'hotection 

From  experience  witii  alternating-current  traction  it 
was  j\ulged  necessary  to  protect  all  telephone  and  tele- 
u'rai)h  lines  along  the  railway  from  interruption  of  service 
liy  physical  contact  with  the  higli-t(!nsion  wires  and  fronri 
induction  effects  set  up  in  parallel  stretches  by  the  power 
currents.  The  company's  telegraph  and  telephone  pole 
line  was  moved  to  the  south  side  of  the  right-of-way  and 
nil  crossings  over  tho  high-tension  wire  were  elimi- 
nated. 

To  help  against  induction  sul)stations  were  placed 
somewhat  closer  together  than  would  be  required  merely 
from  considerations  of  voltage  regulation  and  losses,  and 
tlie  end  substations  were  placed  near  the  ends  of  the  line. 
This  results  in  feeding  each  important  section  of  trolley 
from  both  ends,  so  that  the  voltage  induced  in  the  parallel 
telephone  and  telegraph  lines  is  largely  neutralized  and 
localized. 

In  addition,  to  provide  against  emergency  conditions 
with  one  substation  out  of  service  or  in  case  of  short 
circuits,  etc.,  booster  transformers  liave  been  installed  in 


Fig.  7.     Kegenerative-Braking  Rhe:ostat,  Bllkstoxe. 
Tow  EH  House 

the  trolley  and  track  circuits  at  1-mi.  intervals.  These 
are  series  transformers,  with  their  primary  windings  con- 
nected in  series  with  the  trolleys  and  their  secondaries 
in  series  \\\W\  the  track  at  the  middle  point  of  the  im- 
pedance bonds  required  at  signals.  These  transformers 
were  mounted  on  signal  bridges  (Fig.  3)  and  the  track 
connections  were  carefully  worked  out  so  as  not  to  in- 
terfere with  signals.  These  transformers  prevent  the 
leakage  of  return  current  from  the  rails  to  the  earth  and 
thus  keep  the  feeding  and  return  circuits  at  a  fi.xed 
distance  from  the  telephone  and  telegraph  wires.     With. 


1242 


ENGINEERING     NEWS 


Vol.  73,  No.  25 


equal  currents  thus  flowing  in:  opposite  directions  in  trol- 
ley and  track  the  effect  is  still  further  to  neutralize  the 
induction  in  the  telephone  and  telegraph  lines.  It  is 
reported  that  since  operation  has  been  under  wray  there 
has  been  no  interference  w-ith  the  telephone  and  tele- 
graph service. 

Locomotive  Ixspectiox 

Facilities  for  inspection  and  maintenance  of  the  whole 
electric  installation  are  concentrated  at  Bluestonc,  where 
the  power  station  is  located. 

There  is  an  in.spection  building  and  repair  shop,  liSx 
G8  ft.  in  plan,  with  two  concrete  main  pits  running  the 
full  length  of  the  building — each  accommodating  one 
locomotive  and  equijjped  with  power  and  lighting  outlets. 

The  locomotives  are  not  handled  in  the  shop,  by  their 
own  power,  but  are  drawn  in  and  out  by  a  cable  and 
motor-driven  winch  in  one  end  of  the  shop  between  the 
two  main  tracks. 

Line  ilAixTEXAXCE 

The  old  locomotivo-supply  pumping  .'Station  has  become 
tlie  headquarters  for  the  line  inspection  and  maintenance 
force.  Here  a  full  supply  of  materials  is  kei)t.  A  part 
of  the  building  is  fitted  up  as  a  l)unk  room  for  the  repair- 
men who  will  be  available  day  and  night.  On  a  nearby 
siding  will  be  an  emergency  train,  comprising  a  tower 
car,  tool  car  and  flat  car  to  be  dra\v^l  by  a  steam  loco- 
motive. 

The  ordinary  repairs,  liowever,  are  made  by  small 
gangs  of  three  to  five  men  using  gasoline  motor  cars  for 
carrying  tools,  materials  and  impregnated-wood  extension 
ladders.  Wherever  possible  the  repairs  are  made  from 
overhead  bridges  or  from  ladders,  and  while  the  line  is 
alive,  to  prevent  interruptions  of  service.  Rigid  rules  are 
in  force  permitting  the  use  of  only  one  ladder  at  a  time  at 
one  point,  only  one  man  on  a  ladder  and  no  long  lengths 
of  wire.  Some  of  the  repairmen  are  regularly  stationed 
at  different  points  along  the  line. 

A  patrol  telephone  line  runs  the  entire  length  of  the 
electrified  section,  with  instruments  in  locked  boxes  on 
signal  bridges  about  a  mile  apart.  This  line  leads  to 
the  power-station  operator,  through  whom  communication 
can  be  had  with  the  train  despatcher  and  other  officials. 
The  power  director  at  the  switch-board  in  the  generating 
station  is  also  in  constant  telephone  communication  with 
signal-tower  operators,  pas.senger-station  agents,  yard 
masters  and  all  others  responsible  for  the  switching  in 
substaticms  and  along  the  line. 

Al'TOMATlC   SkiNALS 

The  Elkhorn  grade  was  formerly  equipped  with  auto- 
matic storage-battery  signals  having  semaphores  on  ])osts. 
Before  electric  operation  started  these  signals  were  re- 
placed by  fiO-cycle  alternating-current  ajjparatus  adapted 
to  the  use  of  the  track  return  for  propulsion  current  and 
with  the  aemai)hores  on  certain  catenary  bridges. 

I'owKi;  Station 
The  |)<>wer  station  follows  lines  of  design  familiar 
with  .steam  boilers  and  steam  turbines.  The  location,  at 
iJhicstonc  on  the  Hhicstftiif  Wiver,  was  determined  by  the 
oidy  available  .source  of  boiler-feed  and  condensing  water 
in  the  distrirt.  The  railway  company  hail  already  built 
n  (lain  and  reservoir  here  for  sii|i|>l\  inir  sleuni  locomo- 
tivpH. 


Tiie  main  structure,  of  brick,  is  135x158  ft.  in  plan, 
with  a  52x33-ft.  extension  on  the  northeast  corner  for 
the  44,000-volt  apparatus.  The  boiler  room  is  79  ft.  3  in. 
by  158  ft.  6  in.,  and  the  turbine  room  is  36  ft.  by  158  ft. 
6  in.  The  basement  floors  are  at  ground  level,  while 
the  turbine  room  is  18  ft.  and  the  boiler  room  131/2  ft. 
above. 

On  the  ground  floor  of  the  transformer-house  exten- 
sion are  the  transformers,  anJ  on  the  second  floor  is 
the  high-tension  switching  apparatus.  The  boilers,  stok- 
ers, stoker  engines  and  feed-water  heaters  are  all  on  the 
main  floor  of  the  boiler  room.  Pumps,  oil  filters,  air 
compressor,  air-cleaning  equipment  and  forced-draft  fans 
are  in  the  basement,  with  the  pumps  and  filters  in  a 
separate  room.  The  main  generating  units,  exciters  and 
signal  current  generators  are  on  the  main  floor  of  the 
turbine  room,  with  the  condenser  and  fans  for  cooling 
the  generators  in  the  basement. 

A  section  across  the  east  end  of  the  turbine  room,  26  ft. 
wide,  is  used  for  switching  equipment,  offices,  etc.,  and 
has  intermediate  floors  and  galleries.  On  the  main  floor 
is  the  low-tension  switching  room  separated  from  the 
turbine  room  by  heavy  wire  screens.  The  next  floor  above 
is  the  operating  gallery.     The  top  floor  is  used  for  offices. 

There  are  three  10,000-kw.  generating  units,  with  space 
for  a  fourth.  These  are  three-phase  machines  loaded  on 
one  phase  for  traction  and  carrying  a  small  auxiliary  load 
on  all  phases. 

COOLIXG  POXD 

A  spray  cooling  pond  90  ft.  ■wide,  296  ft.  long  and  5  ft. 
deep  is  provided  to  take  the  water  from  all  condensers 
when  the  supply  of  river  water  is  low  and  muddy.  When 
there  is  sufficient  good  river  water  the  condensers  dis- 
charge directly  into  the  pond  without  spraying  and  the 
water  flows  down  into  the  river  reservoir.  The  basin  is 
formed  by  a  concrete  retaining  wall  and  a  bottom  of  6  in. 
of  clay  puddle,  laid  on  a  rolled  subgrade  and  covered 
with  2  in.  of  asphalt  concrete. 

REGEXERATIVE-BKAKIXti    RlIEOSTATS 

The  use  of  the  locomotive-driving  motors  on  down 
grjides  as  generators  returning  power  to  the  line  for  brak- 
ing trams  was  outlined  in  the  previous  article.  The 
excess  power  returned,  when  there  are  no  trains  on  grades 
and  the  power-house  load  is  very  light,  would  pass  back 
through  the  various  transformers  and  reverse  the  gener- 
ators so  that  they  would  run  as  motors.  To  prevent  this, 
two  loading  rheostats,  each  consisting  of  a  pair  of  elec- 
trodes in  the  power-house  intake  canal,  are  provided  to 
ab.sorb  the  excess  energy.  One  electrode  is  a  steel  cone, 
dipping  into  the  water  and  capable  of  being  raised  or 
lowered  by  a  hand  winch  and  cable ;  the  other  is  an 
iron  plate  at  the  bottom  of  the  canal  and  grounded  to 
a  coiiiier  plate  bedded  in  the  earth  outside.  The  power- 
dissipating  capacity  of  a  rheo.stat  is  adjusted  by  varying 
the  distance  between  cone  and  iron  plate.  The  cones 
are  lonnected  through  circuit  breakers  to  the  generator 
bus. 

Action  is  made  automatic  l)y  a  group  of  relays,  switches, 
current  transformers,  etc.,  so  connected  as  to  give  the 
following  action:  When  the  returned  power  reaches  300 
kv.-a.,  the  relays  and  switches  connect  one  pair  of  the 
electrodes  on  the  bus.  As  .soon  as  the  returned  power 
exceeds  the  capacity  of  one  rheostat  by  31)0  kv.-a.,  a  soc- 
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ond  rt'lnv  (lirowK  on  llic  second  pair  of  i'li'(tro(U'f*.  'I'lw 
ililTerencr  iM'twccn  flic  lunoiint  of  roturncrl  powiT  and  the 
full  mpaiity  t>f  tlic  rlicostnts  in  scrvici'  is  furnislii-il  liy 
till"  jrcnt-rator. 

Witli  two  rlu'oslats  in  sorvict-  wlion  (lu>  oxcws  rn- 
turnotl  powiT  drops  to  iOQO  kv.-n.,  one  set  of  the  ndays 
and  switclu's  <lisconni'<ts  one  rheostat.  Tlic  otlior  nr- 
ninins  on  the  11.000-volt  l)ns  until  the  excoss  returned 
power  dro|)s  to  zero;  then  all  of  the  rheostat  load  is 
enrried  l>v  the  -renerator  and  the  se(on«l  relay  euts  the  elec- 
trodes olT  the  line. 

Tk.WSMISSIO.V   and   niSTHlIU'TIOX 

Sinplc-pha.sc  power  is  trnnsniitted  from  the  jjcnoratinp 
station  to  the  suh.stations  nlon;^  the  line  at  1400  volts 
and  25  cycles.  There  are  two  sinjijle-phase,  high-tension 
lines  the  leiijrth  of  the  .section.  coin])risiiiu;  four  No.  00 
seven-strand  hard-drawn  copper  cahles.  The  wires  are 
tarried  on  the  extensions  of  the  catcnary-hridgc  poles, 
exi-ept  at  the  tunnels,  where  the  transmission  line  fjoos 
over  the  sunuuit  on  chestnut  poles.  A  %-in.  steel 
ground  wire  is  carried  alonp  the  pole  tops.  The  high- 
tension  insulators  are  of  a  four-petticoat  pin  type  giving 
a  Kio.OOO-volt  dry  llashover  te.st  and  an  ultimate  me- 
chanical strength  of  4000  Ih.  at  right  angles  to  the  pin. 

All  cross-arms  are  connected  to  a  ground  wire,  which 
is  connected  to  a  co]>per  ])latc  at  the  base  of  every  fourth 
j.>ole.  The  high-tension  lines  are  sectionalized  at  each 
substation  by  air-hreak  switches  on  the  roof. 

Step-down  transformers  in  the  sub.stations  are  con- 
nected to  a  bus,  one  side  of  which  is  grounded  and  con- 
nected to  the  running  rails  and  the  other  side  of  which 
is  connected  to  feeders  which  run  to  the  contact  system. 

Sl'HSTATIOXS 

Brick  substation  buildings,  housing  the  step-down 
transformers  and  .switching  equipment,  are  located  at 
various  points  along  the  line  (as  shown  in  the  map  of  the 
electrified  .section  in  the  first  article,  June  IT,  p.  1192), 
e.\eept  at  West  Vivian,  where  outdoor  type  of  equipment 
is  use<l  becanse  of  the  necessity  of  moving  the  substa- 
tion when  the  electric-traction  system  is  extended.  One 
substation  is  located  in  the  transformer  house  of  the  gen- 


erating Htation,  uistiuid  of  Heeding  dircclly  fniiii  the  gen- 
erator bus.  on  account  of  the  greater  slwirt-circuit  dis- 
turlmnces  with  din-et  feeders,  'i'lu-  hxation  and  r'(juip- 
ment  uf  subHtatioiiH  are  Kuinmurized  in  the  following 
tabh-: 


Mlll-H 

from  I'owt 
SuliHtiitlon  Ktiitlon 

IU(i<-n<>l<1     K.  10 

Itliii  Morn-     0 

MiiylnMiry     W.     r> 

North     Fork W.  13 

Vlvlnn     W.  18 


Total 


Tniimforrner 

Caiiiiflti 
Kv.-A 

UnllM.  Kv. 

A. 

2-3000 

6,000 

2-2000 

4,0011 

2-r.ooo 

1 0,00» 

2-3000 

6,000 

1-2000 

2,000 

The  circuit-breakers  in  the  substations  cutting  off  cur- 
rent from  the  trolley  wires  are  remote-controlled  and  arc 
operated  from  adjacent  signal  towers  or  passenger  sta- 
tions.    The  substations  therefore  have  no  attendants. 

The  transformers  are  of  a  single-phase  oil-insulated 
water-cooled  type,  water  being  obtained  from  a  comjjany 
pipe  line.  A  i)ortal)le  transformer  oil  filter  is  provided 
for  the  substations,  being  transferred  from  one  to  an- 
other as  required.  In  each  substation  is  a  16-ton  chain 
hoist  for  lifting  cores  out  of  the  casing. 

Equipment  and  Exoixeekixg 
The  heavy  electrical  equipment  was  designed  and 
built  i)y  the  AVestinghousc  Electric  &  Manxifacturing  Co., 
cooling  pond  l)y  the  Spray  Engineering  Co.,  power-hou.se 
wire  and  cables,  track  bonds  and  oil  filters  by  the  Gen- 
eral Electric  Co.,  insulators  and  fittings  by  the  Locke 
Insulator  Manufacturing  Co.,  steel  cable  and  steel  trolley 
wire  by  John  Roebling's  Sons  Co.,  copper-alloy  ("phono- 
electric'')  trolley  wire  by  the  Bridgeport  Brass  Co.,  cop- 
per trolley  wire  by  tlie  Standard  Underground  Cable  Co., 
catenary-bridge  poles  by  the  National  Tube  Co.,  catenary 
structural  steel  by  the  Virginia  Bridge  &  Iron  Co.,  steel 
castings  by  the  Fort  Pitt  Steel  Castings  Co.  and  the 
Standard  Steel  Works  Co.,  malleable-iron  catenary  fit- 
tings by  the  Malleable  Iron  Fittings  Co. 

The  entire  in.stallation  was  designed  in  all  its  de- 
tails by  Gibbs  &  Hill,  of  New  York  City,  as  the  railroad's 
consulting  engineers.  The  construction,  except  for  .some 
of  the  buildings  and  their  equipment,  was  by  a  specially 
organized  railway  force  under  the  direction  of  the  en- 
gineers. 
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Debipis«=OIh)Sftir'tiflctnira^  Brad^e 

During  recent  high  water  in  the  Kansas  River  the  at- 
torney for  the  Kaw  Valley  Drainage  Board  obtained  in- 
structions from  the  Governor  of  Missouri  to  the  effect  that 
the  local  sheriff  should  seize  the  bridge  of  the  Kansas  City 
Southern  R.R.  Co.,  which  spans  the  river  at  Ohio  Avenue, 
Kansas  City,  Mo.  This  bridge  is  01/^  ft.  below  the  top  of 
the  levee,  measured  from  its  present  lowest  point  of  span, 
and  is  approximately  130  ft.  short,  the  west  abutment 
lK?ing  entirely  within  the  ])resent  bed  of  the  channel  as 
defined  by  the  harl)or  lines. 

This  130-ft.  space  is  bridged  by  a  timlier  trestle,  which 
during  high  water  collects  much  drift,  a^?  do  also  the  three 


piers  of  the  Ijridge.  The  drainage  board's  requirements 
are  that  bridges  shall  have  not  more  than  two  piers  in 
the  channel,  that  the  abutments  shall  be  l)ehind  the  harbor 
lines,  and  that  the  lowest  point  of  span  shall  be  as  high 
as  the  adjacent  levee  grade. 

The  governor  claimed  authority  for  his  act  the 
fact  that  all  navigable  streams  are  under  Federal  jurisdic- 
tion, which  is  also  vested  in  the  drainage  district  in  the 
event  of  there  being  any  obstructions  placed  in  the  river, 
if  these  obstructions  constitute  a  menace  to  life  and 
property  of  the  land  owners  in  the  district.  The  sheriff 
was  ordered  to  turn  this  bridge  over  to  the  board  of  di- 
rectors of  the  drainage  district,  who  intended,  in  the  event 
that  the  water  ro.se  to  the  lower  girders,  to  remove  the 
trestle  at  the  west  end  of  the   bridge.     This  was  done 
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on  the  afternoon  of  JnnJl'lD,  n^eri  the  ^^aier  was  only  2  ft. 
below  the  struc'ture. 

There  are  only  three  bridges  within  the  Kaw  Valley 
Drainage  District  at  the  present  time  which  fail  to  com- 
ply with  requirements.  These  are  the  Kansas  City  Ter- 
minal, the  Kansas  City  Southern  Ey.  and  the  Chicago 
Great  Western  E.E.  bridges.  These  three  companies  are 
fighting  the  drainage  board  over  the  reconstruction  of 
their  bridges. 


the  tunnel,  but  no  steps  to  that  end  have  yet  been  taken. 
It  is  purposed  to  ventilate  the  tunnel  by  blowing  air 
into  one  end,  after  plans  by  Charles  S.  Churchill,  assist- 
ant to  the  president  of  the  Norfolk  &  Western  E.E.,  Eoa- 
noke,  Va.  A.  D.  Neeld,  237  Fourth  Ave.,  Pittsburgh,  is 
Consulting  Engineer  for  the  County  of  Allegheny; 
Hvatt  M.  Cribbs  is  county  controller. 


A.    T^!;Ffl!ra    Mi^lh^w^ay     Tuaiaiael    for 
Alle^lheKas^  Co. 9  Peiaias^lvaimia 

Bids  for  a  twin  highway  tunnel  4875  ft.  long,  with 
each  finished  tube  2-i  ft.  wide  and  18  ft.  high,  are  to  be 
received  on  July  12  by  the  county  commissioners  of  Alle- 
gheny County,  Pennsylvania.  With  the  approaches,  the 
total  length  of  the  improvement  will  be  5800  ft.  The  tun- 
nel will  be  through  shale.  Its  side  walls  will  be  of  con- 
crete. For  the  arch  lining  bids  are  asked  on  monolithic 
concrete,  concrete  blocks  and  brick.  There  will  be  a  brick- 
paved  roadway  on  a  sand  cushion  and  concrete  foundation, 
two  steel-bound  concrete  curbs  and  gutters,  one  brick  side- 
walk, and  various  drains,  water  pipe,  and  wire  conduits  in 
each  tube.  The  improvement  will  extend  from  East 
Carson  St.  near  Third  St.  in  a  southerly  direction  be- 
neath Mt.  Washington  to  Warrington  Ave.  near  Boggs 
Ave.,  all  within  the  City  of  Pittsburgh.  It  will  provide 
direct  highway  connection  with  the  business  center  for  a 
section  of  the  city  which  has  had  railway  facilities  for 
ten  years.  The  county  commissioners  have  authority  to 
make  a  contract  for  running  street-railway  cars  through 
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On  June  17  the  steel  arch  forming  the  centering  for 
the  north  inner  rib  of  span  8  of  the  Detroit-Superior  high- 
level  bridge  at  Cleveland,  Ohio,  collapsed  when  14  wen 
were  on  it  placing  lagging  for  the  concrete  arch-rib.  One 
man,  the  carpenter  foreman,  was  killed  and  nine  others 
were  injured.  The  material  damage  was  confined  to  the 
centering  itself  and  to  a  minor  scarring  of  the  pier  where 
the  steelwork  hit  it  in  falling. 

The  Detroit-Superior  bridge,  described  in  Engixeer- 
IXG  News,  June  18,  1914,  p.  1348,  comprises  12  concrete 
arches  and  one  steel  arch  carrying  a  double-deck  roadway 
over  a  total  length  of  2880  ft.  The  concrete  arches  are 
in  four  ribs,  and  their  construction,  now  under  way,  is 
being  carried  out  on  two  sets  of  three-hinged  steel  arches, 
one  under  each  of  two  adjacent  ribs.  These  steel  arche> 
rest  on  timber  bents  built  close  up  to  the  piers,  and  art- 
slid  along  the  bents  from  one  set  of  two  arches  to  the  op 
posite  set.  The  thrust  of  the  steel  arches  is  taken  h\ 
steel  cables  tying  the  end  pins  together. 
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Fi(i.  2.     Near  Vikw  of  Collapsed  Centeuing 


The  ix)ncrotc  arcli  wlicro  tlic  collapse  occurred  is  144 
ft.  41^  in.  long,  and  the  s])an  of  the  steel  centering  is  133 
ft.  c.  to  c.  of  end  pins.  The  crown  lagging  was  60  ft. 
above  the  street.  The  collapse  of  the  centers  was  caused 
by  the  breaking  of  two  P/g-in.  plow-steel  cables  tying 
the  end  pins  together.  The  break  took  place  when  the 
centering  was  being  moved  along  the  supporting  bents. 

Fig.  1  shows  the  centering  arches  in  place  for  the  north 
outer  rib  and,  in  the  foreground,  the  collapsed  north  inner 
rib.  Fig.  2  shows  the  west  leaf  of  the  ril)  after  failure. 
The  haunih  of  this  rib  was  forced  against  the  concrete  pier 
and  in  falling  turned  about  the  runway  as  a  fulcrum, 
forcing  the  top  chord  against  the  transverse  arch  of  the 
pier  and  chipping  off  a'  small  piece  of  concrete.  The 
12xl2-in.  sticks  on  the  supporting  runway  were  all  broken. 

The  bridge  is  being  built  for  Cuyahoga  County,  Ohio,  by 
the  Hunkin-Conkey  Construction  Co.  W.  A.  Stinchcomb 
is  County  Engineer  and  A.  W.  Zesigor  is  Bridge  Engineer. 
K 

AnotKer  "Fiiaal"*  Decisioin\  oia 
Flat-Slab  Floor  Pateiats 

The  United  States  District  Court  for  the  District  of 
Minnesota  on  June  9,  1915,  issued  a  decree  providing  for 
a  perpetual  injunction  restraining  C.  A.  P.  Turner,  of 
Minneajx)lis,  Minn.,  from  using  his  so-called  ''mushroom" 
flat-slab  rein  forced-concrete  Hoor  design,  as  described  in 
his  patents  Xos.  985,119  and  1,003,384,  which  are  ruled 
to  be  infringements  of  the  Xorcross  patent  No.  698,542. 
This  injunction  follows  the  decree  of  infringement  handed 
down  against  Turner  in  favor  of  John  L.  Drum  by  the 
United  States  Circuit  of  Appeals,   Eighth  District,  on 


Dec.  10,  1914  (Engixeerixg  News,  Jan.  14,  1915,  p. 
91).  A  petition  for  a  writ  of  certiorari  was  presented  by 
Mr.  Turner  to  the  United  States  Supreme  Court,  but 
was  denied  on  June  1,  1915. 

Tlie  Norcross  patent  is  now  owned  by  the  Flat  Slab 
Products  Co.,  McCormick  Building,  Chicago,  111.  This 
company  has  announced  that  it  will  license  all  who  wish  to 
design  Hat-slab  buildings,  cliarging  a  license  fee  of  Ic.  per 
sq.ft.  of  floor  area,  witli  a  reduction  for  large  areas  used 
in  one  year. 

Mr.  Turner  claims  that  the  decision  is  still  not  final, 
inasmuch  as  the  Norcross  patent  for  a  flat-slab  floor  is  good 
only  for  steel  reinforcement  at  the  bottom  of  the  slab.  He 
admits  that  while  he  is  enjoined  from  the  use  of  direct 
and  diagonal  belts  cob-piled  over  the  column,  the  owners 
of  the  Norcross  patent  cannot  build  flat-slab  floors  with- 
out raising  the  steel  to  the  top  of  the  slab  over  supports, 
in  which  case,  he  contends,  they  infringe  some  of  his  pat- 
ents which  are  still  in  litigation. 


eiraainxg   S^apidI=TB'aira§it    Esslleia- 
sioKas  iira  He^^r  YorM  Catls'' 

The  first  units  of  the  new  rapid-transit  facilities  in 
New  York  City  have  been  opened  for  service.  On  June 
22  the  Fourth  Ave.  subway  from  ilanhattan  to  Coney 
Island,  via  the  Manhattan  Bridge  (see  Exgineerixg 
News,  Oct.  1,  1914,  p.  665),  was  put  into  regular  ser- 
vice by  the  Brooklpi  Rapid  Transit  Co.  On  the  same 
day  the  Belmont  or  Steinway  tunnel  under  the  Harlem 
Kiver  was  opened  by  the  Interborough  Rapid  Transit 
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Co.  for  traffic  behveen  East  42nd  St.,  Manhattan,  and 
Long  Island  City,  with  transfers  to  the  existing  subway. 

Tlie  Belmont  tunnel  is  an  old  two-track  project  started 
in  1905.  The  tunnel  was  completed  in  1907  (see  Exgi- 
XEERiXG  News,  Sept.  26,  1907,  p.  348),  but  had  never 
been  used  because  of  franchise  litigation.  It  was  pur- 
chased by  the  city  and  incorporated  in  the  dual  system. 
Eventually  it  will  extend  back  to  Times  Square  and  for- 
ward to  the  east  end  of  the  Queensboro  Bridge,  whence 
it  will  connect  with  elevated  lines  to  Astoria  and  .Flush- 
ing (see  Engixeerixg  News,  Oct.  1,  1914,  p.  666). 

Until  the  Long  Island  connections  are  completed  tem- 
porary service  will  be  given  with  shuttle  trains.  At  the 
^Manhattan  end  passengers  will  be  brought  to  the  surface 
by  an  escalator.  Twelve  all-steel  motor  cars  of  the  type 
used  in  the  subway  have  been  purchased  for  operation  in 
the  tunnel.  Under  the  opening  schedule  there  will  be 
three  trains  of  four  cars  each,  operating  on  a  headway 
of  from  four  to  five  minutes. 

A  Hew  $20„000,000    Cesmeirat 

On  June  9  a  charter  was  issued  under  the  laws  of  the 
State  of  Maine  incorporating  the  Hagar  Portland  Cement 
Co.,  projected  by  Edward  M.  Hagar,  Assoc,  il.  Am.  Soc. 
C.  E.,  who  lately  resigned  the  presidency  of  the  Universal 
Portland  Cement  Co.,  Chicago,  111.,  for  the  purpose  of  or- 
ganizing a  company  to  acquire  and  operate  a  chain  of  ce- 


1,1..'. 


I;    M.    II 


mcnt  plaiitH  to  cover  the  territory  between  the  Atlantic 
seaboard  aiul  the  Kocky  Mountains.  The  capital  stock  is 
$20,000,000,  all  coinmon. 

President  TIagar  aiiiiouiices  the  Following  oHiceis  of  the 
new  coniimny:  Morris  MetcuU",  Vice-President;  H.  H. 
IJader,  Vice-I'reHident  and  Sales  Manager;  Gordon  VVil- 
Hon,  Secretary  and  in  charge  of  Cost  Accounting;  Leon- 
ard VVeHHon,  AssiHtant  to  {'resident  in  Operation  and  Con- 


struction; J.  P.  Beck,  Assistant  to  President  in  Exten- 
sion Work ;  C.  W.  Lyon,  Engineer  of  Economies ;  J.  H. 
Barbazette,  Superintendent  of  Construction.  Pending 
the  election  of  a  permanent  Treasurer,  the  office  will  be 
filled  by  Gordon  Wilson.  The  general  offices  of  the  com- 
pany are  located  at  208  South  La  Salle  St.,  Chicago. 

Mr.  Hagar  is  a  graduate  of  the  Massachusetts  Institute 
of  Technology  of  the  class  of  1893.  He  took  a  Master 
Degree  at  Cornell  University  in  '94.  Shortly  afterwards 
he  organized  the  firm  of  Edward  M.  Hagar  &  Co.,  in  Chi- 
cago, which  acted  as  agents  for  manufacturers  of  ma- 
chinery. In  1899  he  was  appointed  Manager  of  the  Ce- 
ment Department  of  the  Illinois  Steel  Co.  The  steel  com- 
pany manufactured  "Universal"  portland  cement  until 
1906,  when  the  Universal  Portland  Cement  Co.  wa- 
formed  with  Mr.  Hagar  as  President.  He  resigned  tlu 
presidency  of  the  Universal  Portland  Cement  Co.  in  Feb- 
ruary of  the  present  year. 


IRedluactiosa  0< 


rSiB'Jisaae- 


A  report  on  the  elimination  of  odors  from  the  Barren 
Island  garbage-reduction  works  and  two  nearby  plants, 
all  taking  garbage  and  dead  animals  from  New  York 
City,  has  been  made  by  Irwin  S.  Osborn,  Consulting 
Engineer  of  Toronto,  Ont.  (For  copies,  address  De- 
partment of  Street  Cleaning,  Municipal  Building,  New 
York  City.)  Complaints  from  residents  near  these  plant- 
led  to  the  appointment  of  an  investigating  committee  ot 
city  officials,  citizens  and  representatives  of  the  contrac- 
tors. The  committee  engaged  Mr.  Osborn  to  study  the 
problem  in  cooperation  with  Otto  H.  Klein,  director  of 
the  Central  Testing  Laboratory.  Mr.  Osborn  found  that 
the  equipment  and  operation  of  the  plants  were  not  such 
as  to  prevent  odors.  He  recommends  that  measures  be 
taken  to  prevent  leakages  of  gases  from  the  digester- 
and  dryers;  that  condensers  and  scrubbers  be  improved, 
and  in  some  cases  enlarged ;  that  more  water  and  pum})s 
be  supplied  for  condensing  and  scrubbing ;  that  the  water 
used  at  the  garbage- reduction  works  be  metered;  and 
that  the  city  should  thoroughly  inspect  the  operation  of 
the  plants.  The  Engixeeuino  News  is  informed  by 
John  T.  Fetherston,  Connnissioner  of  Street  Cleaning, 
that  the  New  York  Disposal  Corporation,  which  holiK 
the  contract  for  garbage  disposal,  is  |)roceeding  with  tli'' 
installation  of  junv  a!)paratiis. 


A  Srimriite  SrwrriiKre  Synteiii  fur  Sto<>kton,  Cnllf..  was  au- 
thorized on  Jiiiip  i:.,  when  the  people  voted  $350,000  for  san- 
itary and  $:;00,000  for  storm  sewers.  I).  J  O'Keefe  is  Coni- 
inlsaionir  ol    Publio  Worl<s  and  C.eorne  \V.   I'ulich  is  City  Clerlv. 

The  KveiMiMtruftlon  of  the  Ohio  Kiver  HrlUtie  of  the  Cin- 
cinnati Soutliern  Uy.  at  Cincinnati,  Ohio,  is  under  considera- 
tion, the  Keneral  project  bein^  to  erect  a  new  and  heavier 
superstructure  on  the  present  i)iei-s.  The  bridge  is  .T822  ft. 
\onis.  IncludlnB  approaches.  It  has  a  519-ft.  channel  span,  twn 
:iO0-ft.  spans,  and  a  370-ft.  drawspan,  while  the  north  aji 
proach  has  truss  spans  of  US  to  190  ft.  It  was  built  in  ISTT 
b.v    the   Keystone    Itridjfe  Co..    to   the  designs   of  J.    II.    Llnvill. 

The  liuttleahlp  ".\rlmonB"  was  launched  at  the  .New  Vorl. 
Navy  Yard,  Brooklyn,  N.  Y.,  on  June  19.  The  arranKomonta 
wiTe  perfect.  The  50.000  people  admitted  to  the  yard  were  In 
dealKuated  places.  There  were  no  cases  of  accident  or  sick- 
ness, thoUKh  hospital  provisions  were  coniplete.  The  vessel  slid 
down  the  ways  smoothly  and  took  the  water  easily.  The  keel 
of  the  "Arizona"  was  laid  Mar.  16,  1914.  At  the  time  of  launch- 
InK  she  was  about  65  per  cent,  complete  and  welKl>e<l  13.900 
tons.     There  was  nn  added  movlnii  welKht  of  500  tons  In  slid- 


Juno  2i,  ['J\o 


!•;  N  (;  1  N  !■;  !•;  u  i  n  (i    n  k\\  .s 


i'vM: 


'  Inr  way*!  crndlo  uml  llinbcm.  Tlu'  kikiviI  of  iIk'  Hhl|>  i>ii  •-ii- 
torlllK  tlx*  wat*^!*  wn»  iibuiil  15  ml  prr  hr,  Ttilii  In  tlio  four! It 
vcuel  built  nt  tlm  Nt<\v  York  Nnvy  Ynril  uml  (ho  third  In  Ihu 
I'nltatl  Sliilo.-*  Niivy  to  limr  Ihr  iiiinwi  "Arlaonu."  It  In  608  ft. 
lonK  ovvntll  and  '.>?  ft.  In  lirciidtli.  luxl  will  liavr  a  dlnplncc- 
ment  or  31,400  tonii.  Sh«>  will  um-  oil  fuel  only  anil  will  havo 
.14,000  h|i  In  t'arHonH-(v|><<  turliliirH  Koiir  |iro|ii<lli'i'n  will  kIv« 
i>  iperd  of  21  KnotM.  Shu  will  rarry  Iwolvo  H-ln.  rlfloii  and 
twenty-two  fi-ln.  raiild-llri-  kuiim.  two  :i-ln.  Hfld  plocoa  and 
four  nOroplane  kuiim  Tlu-  ormv  will  lUunlM'r  1127,  bcaldea  63 
ortlewra 


PERSONALS 


Mr.  Klwood  N.  Ln>  tlol.l.  M.  Am.  Soo.  C.  K..  of  ChlcnRO.  111.. 
Iiita  b«cn  appointed  AxHlHtunt  Socrctnry  of  the  Woatern  So- 
ciety of   KnKlncer.i. 

Mr.  Ben  K.  Curtis  has  ronlRned  ns  City  RnKineor  of  CaAon 
City,  Colo.  Mr  JanieH  Huntcn,  County  Surveyor,  has  been 
elected   to   nil    the    vacancy. 

Mr.  AlRcr  C.  Olldoralocvo,  .\».soc.  Am.  Soc.  C.  10..  of  Now 
York  City,  ha.s  boon  appointed  Socrelary  of  the  Chamber  of 
Commerce  of   llayonno.   N.  J, 

Prof.  Arthur  N.  Talbot.  M.  Am.  Soc  C.  E.,  of  the  University 
of  Illinois,  was  (tlven  the  de^roo  of  Doctor  of  Science  by 
the  University  of  Pennsylvania  on   June   16. 

Mr.  Thomas  L.  Fountain,  A.ssoc.  M.  Am.  Soc.  C.  E.,  of  the 
Kountain-Shaw  lOnKineci'InK  Co..  of  Dallas.  Tex.,  has  been  ap- 
pointed EuRineor  of  .Sowors  of  the  City  of  Dallas. 

MaJ.-Gen.  (leorgre  Washington  Ooethals.  M  Am.  Soc.  C.  E., 
had  his  lonir  list  of  doctors'  decrees  added  to  on  June  15,  when 
Princeton  I'nlverslty  conferred  on  him  tlie  honorary  degree  of 
Doctor  of  Uaws». 

Mr.  Charles  J.  Hopue,  A."?soc.  M.  Am.  Soc.  C.  E.,  formerly 
connected  with  the  Cumberland  &  Pennsylvania  R.R.,  has 
been  elected  President  of  Urownworth  &  Co.,  Constructlni? 
Structural   EnRinecrs.   of   Philadelphia,    Penn. 

Mr.  \V.  C.  Irwin,  formerly  of  the  EnKineeringr  Department, 
of  St.  Louis.  Mo.,  has  been  appointed  District  Representative 
In  St  Louis,  of  the  Kalamazoo  Railway  Supply  Co..  of  Kala- 
mazoo. Mich.     His  office  will  be  at  304  Frisco  Bld^..  St.  Louis. 

Mr.  Daniel  11.  Sayer,  Assoc.  M.  .\m.  Soc  C.  E.,  formerly 
of  the  firm  of  Major  &  Saycr,  Civil  and  Contracting  Engi- 
neers, of  Wellsville.  N.  Y.,  has  opened  an  office  in  Wellsville. 
where  he  will  continue  the.  practice  of  civil  and  contracting 
enKlneering. 

Mr.  Stewart  M.  Marshall.  M.  Am.  Soc.  M.  E.,  formerly  Chief 
EhJKineer  of  the  Cambria  Steel  Co.  at  Johnstown,  Penn.,  is 
now  associated  with  the  Southwark  Foundry  &  Machine  Co.. 
of  Philadelphia,  as  Manager  of  its  turbine  and  centrifugal- 
pump  departments. 

Mr.  Claude  L.  James,  for  .several  years  City  Engineer  of 
Mattoon,  III.,  has  been  appointed  Superintendent  of  Water 
Works.  He  will  continue  to  carry  on  a  private  practice  as  a 
consulting  engineer.  Mr.  John  A.  Goetz  will  succeed  Mr. 
James   ;is   City    Engineer. 

Mr.  Charles  S.  Bilyeu,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly 
New  York  Representative  of  Colby  &  Christie.  Inspecting 
Engineers  of  Philadelphia,  is  now  general  manager  of  the 
inspection  business  of  Hildreth  &  Co.,  Consulting  and  In- 
specting Engineers,   of  15   Broad  St.,   New   York   City. 

Mr.  David  F.  Crawford.  M.  Am.  Soc.  M.  E..  Superintendent 
of  Motive  Power  of  the  Pennsylvania  Lines  West  of  Pitts- 
burgh, and.  during  the  past  year,  President  of  the  Master  Car 
Builders'  Association,  received  the  degree  of  Doctor  of  En- 
gineering from  the  State  Univeisity  of  Kentucky  last  week. 

Mr.  D.  L.  Y'arnell.  Assoc.  M.  Am.  Soc.  C.  E.,  who  has  been 
in  charge  of  the  local  office  of  Drainage  Investigations  of  the 
V.  S.  Department  of  AgriculU're  at  Richmond.  Va.,  has  been 
transferred  to  the  Office  of  Public  Roads  and  Rural  Engi- 
neering, 515  14th  St.,  X.  W..  Washington.  D.  C.  The  Richmond 
office  has  been  discontinued,  but  Mr.  Yarnell  will  continue  to 
conduct  the  work  at  the   above  address. 

Mr.  Julian  M.  Bamberger,  formerly  Vice-President  of  the 
Salt  Lake  &  Ogden  Ry..  has  been  elected  I'resident  and  Gen- 
eral Manager,  to  succeed  his  father,  Mr.  Simon  Bamberger, 
who  recently  resigned.  Mr.  Bamberger's  headquarters  will 
be  at  Salt  Lake  City.  Utah  Mr.  J.  B.  Bean,  formerly 
Secretary  and  Treasurer,  has  been  elected  Vive-President  and 
Treasurer.      Mr.    E.   J.    Vail    has   been    elected    .Secretary. 

Mr.  Charles  McHercher.  formerly  Assistant  Engineer  of 
Ihe  Cuba  R.R.  Co..  has  accepted  a  position  as  Engineer  with 
the   Dlbert,    Bancroft   &    Ross   Co.,   Ltd.,    of  New    Orleans   and 


CiunuKdcy,  Cuba.  ,  -Mr.  .\l';Ker/hcr  will  bo  In  clmrKo  of  ih-; 
ouKlnoorlnK  of  Ihe  company,  i^hlch  In  bulldInK  thr«^o  nillln  on 
tlio  iHliind.  anil  will  nUo  have  chiirKo  <if  riillroud  locution  and 
I  (inNtrui'lliiii  for  llio  davolopincnt  of  tho  cotnpuny'H  pluritutlon 
In   llm   Province  of  CuniuKdoy,   Culiu. 

,Mi-.  Kilwurd  K.  .Muiph.N.  Dlvlnlon  EnKlnoi-r  In  Charge  of 
.Si<wor  Sorvlcc  of  the  Publl<-  WorkM  Dopnrlmonl  of  lioHton, 
.MuMN.,  huH  been  appolntod  Co'ninlHnlonur  of  Public  WorkH,  lo 
rill  the  vacuncy  cnUMOil  by  thi<  lonlgnation  of  Mr.  L.  K.  Rourke, 
.M.  Am.  Soc.  C.  E.  Mr.  Murphy  buM  boon  In  the  service  of 
the  cKy  Hlnce  1KH7,  rUluK  through  the  grades  of  rodman, 
trunHllman,  iiiiNlntant  cnglncor  and  district  engineer,  unil 
Mnally  iIIvIhIom  onglrwor.  In  hia  new  poHltion  he  will  receive 
a    yearly   Hulary   of   I'JOOO. 


Jamea  Everett  Allen.  Superintendent  of  the  Street  and 
.Sewer  Department  of  South  Orange,  N.  J.,  died  at  his  home  in 
Ihat    city    on    June    I  fi,    in    his    65th    year. 

Charles  L.  Haydock.  Assistant  Engineer  at  St.  Louis,  Mo., 
of  the  Missouri  Pacinc  Ry..  was  drowned  recently  at  Leaven- 
worth Junction,  on  the  Missouri  River,  while  superintending 
the  making  of  willow  mattresses  to  prevent  the  river  from 
undermining   the   tracks.      He    was   31   years   of  age. 

Lieut. -Col.  Charles  IC.  Woodiuff,  Medical  Corps,  U.  S.  A.,  a 
well  known  sanitarian  and  authority  on  tropical  diseases, 
died  at  his  home  in  New  Rochelle,  N.  Y.,  on  June  13.  He  was 
Ihe  author  of  "The  Effect  of  Tropical  Light  on  White  Men" 
;ind  "Expansion  of  the  Races."  After  his  retirement,  in  1913, 
on  account  of  disabilit.v  due  to  his  service  in  tropical  coun- 
Iries,  Col.  Woodruff  served  for  a  time  as  Chief  Health  Officer 
of  New   Rochelle. 

.Sir  Nathaniel  Barnaby,  Honorary  Vice-President  of  the 
Institution  of  Naval  Architects,  died  on  June  15  at  London, 
lOngland,  at  86  years  of  age.  He  was  long  and  widely  known 
as  a  naval  designer  and  author  of  several  works  on  ship- 
l.uilding.  He  was  Admiralty  Overseer  during  the  building  of 
the  royal  ships  "Viper"  and  "Wrangler"  and  was  subsequently 
employed  in  the  designing  offices  of  the  Admiralty  at  Somerset 
House.  For  a  long  period  of  years  he  was  Head  of  the  De- 
signing and  Building  Departments  of  the  Controllers  of  the 
British  Navy.  He  designed  the  battleship  "Inflexible."  He 
was  born  at  Chatham  and  educated  at  that  place  and  at 
Sheerness  and   Portsmouth. 

Brig.-Gen.  Charles  Julius  Allen,  U.  S.  A.,  retired,  died  at 
Asheville,  N.  C,  on  June  15,  at  75  years  of  age.  Gen.  Allen 
was  born  at  Buffalo.  N.  Y.,  and  was  a  graduate  of  West  Point. 
At  the  beginning  of  the  Civil  War  he  was  assigned  as  First 
Lieutenant  of  Engineers,  and  was  brevetted  Captain  in 
August,  1864.  He  won  the  rank  of  Major  in  JIarch  of  the  fol- 
lowing year,  and  was  Chief  Engineer  of  the  Army  of  Obser- 
vation on  the  Rio  Grande.  After  the  war  he  w-as  detailed  on 
fortifications  and  harbor  and  river  improvements,  and  dur- 
ing the  Spanish-American  War  w^as  stationed  at  Washington, 
D.  C,  in  charge  of  defenses  there.  In  1904  he  became  Bri- 
gadier-General, and  at  that  time  retired,  at  his  own  request, 
Jifter   40    years   of   service. 


!  EH(GnHEEIRSH<G      SOCHETSES 


COMING    MEETINGS 

OHIO      SOCIETY      OF      MECHANICAL,      ELECTRICAL      AND 
STEAM   E.VGINEERS. 
June    17    and    18.      Semi-annual    meeting    at    Toledo.      Secy., 
Frank   E.   Sanborn,   Ohio   State   University,  Columbus. 
SOCIETY    FOR    THE    PROMOTION    OF    ENGINEERING    EDU- 
CATION. 
June   22-2.").      Annual    meeting   at    Iowa   State   College,   Ames, 
Iowa.     Secy..  F.  L.  Bishop,  University  of  Pittsburgrh,  Pitts- 
burgh, Penn. 
AJIERICAN  SOCIETY  OF  MECHANICAL   ENGINEEF.S. 

June  22-25.     Summer  meeting  at  Buffalo,  N    Y.     Secy.    Calvin 
W.   Rice,   29  West   39th   St.,   New   York   C;t^- 
AMERICAN  SOCIETY   FOR   TESTING   MATERI.\LS. 

June  22-26.     Annual   meeting  in  Atlantic  City      Secy.,   Edgar 
Marburg,   University  of   Pennsylvania,   Philadelphia.   Penn. 
AMERICAN  INSTITUTE  OF  CHEMICAL   ENGINEERS. 

Aug.     16-lS    and    25-2S.      Annual     meeting    in    Los    Angeles, 
Calif.,    Aug.    16-18:    in    San    Francisco.    Aug.    25-28.      Secy., 
J.  C.  Olsen,  Cooper  Union,  New  Y'ork   City. 
INTERNATIONAL   ASSOCIATION   OF   MUNICIPAL   ELECTRI- 
CIANS. 
Aug.   24-27.     Annual   Convention   in  Cincinnati.     Secy.,  Clar- 
ence R.  George,  Houston,  Tex. 
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American  Electric  RallTray  Association — The  headquarters 
of  the  American  Electric  Railway  Association  have  been  re- 
moved from  29  West  39th  St.,  New  Tork  City,  to  8  "West  40th 
St.     The  secretary  is  E.  W.  Burritt. 

New  England  Water  Works  Association — President  Met- 
calf  has  appointed  the  following  convention  committee  to  ar- 
range the  details  of  the  annual  meeting:  Alfred  D.  Flinn, 
chairman;  ■«'.  W.  Brush.  F.  F.  Langley,  H.  B.  Mocher,  Fred  S. 
Bates,  and  Charles  W.  Sherman.  The  convention  will  be  held 
Sept.  7  to  9,  in  New  York  City,  at  the  Waldorf-Astoria  Hotel. 

American  Association  ot  Landscape  Architects — The  Min- 
neapolis Chapter  has  volunteered  to  submit  to  the  City  of 
Minneapolis  sketch  plans  and  specifications  for  a  Minneapolis- 
Minnetonka  driveway,  which,  it  is  stated,  can  be  made  one  of 
the  most  beautiful  in  the  world.  Lake  Minnetonka  is  about 
12  ml.  from  Minneapolis  and  because  of  its  broken  character 
has  a  shore  line  of  100  mi. 

Southwestern  Water  Works  Association — The  fourth  an- 
nual convention  was  held  at  Galveston,  Tex.,  June  14  to  16. 
About  a  dozen  papers  were  read.  A  resolution  granting  asso- 
ciate members  (supply  men)  the  full  privileges  of  the  as- 
sociation was  adopted.  Action  on  the  proposed  constitution 
and  by-laws  submitted  by  L.  H.  Gray,  of  Lufkin,  Tex.,  was 
postponed  until  1916.  Jesse  Shaw,  of  Topeka,  Kan.,  was 
elected  president.  The  next  convention  will  be  held  at  Waco, 
Tex.  E.  L.  Fulkerson,  of  Waco,  Tex.,  is  secretary  and  treas- 
urer of  the  association. 

Boston  Society  of  Civil  Engrlneers — The  Joint  Field  Day 
at  Pemberton,  Mass.,  of  the  New  England  Water  Works  Asso- 
ciation and  the  Boston  Society  of  Civil  Engineers  was  held 
on  June  16,  as  scheduled.  After  luncheon  at  the  Pemberton 
Inn,  the  water-works  association  held  a  business  meeting,  at 
w^hich  81  active  and  3  associate  members  were  admitted.  The 
unusually  large  number  of  applicants  was  partly  due  to 
the  recent  action'  of  the  association  in  remitting  entrance 
fees  to  members  of  the  American  Water  Works  Association. 
After  the  luncheon  a  baseball  game  was  played  by  teams 
from  the  two  societies,  with  James  W.  Rollins  and  William  S. 
Johnson  as  umpires.  We  have  not  yet  been  informed  as  to 
the  score. 


iasi^ces  as&d  Materials 


Barber  Portable  Asphalt  Plant 

The  new  portable  asphalt-mixing  plant  shown  in  the 
accompanying  view  has  just  been  put  out  by  the  Iroquois 
Works  of  the  Barber  Asphalt  Paving  Co.,  Buffalo.  It  has  a 
capacity  of  800  sq.yd.  of  2-in.  sheet  topping  per  10-hr.  day; 
Its  capacity  for  asphalt  concrete  or  macadam  is  much  larger. 
The  plant  is  designed  especially  to  meet  the  requirements  of 
contractors  and  municipalities  having  new  construction  and 
maintenance  work  to  perform  in  scattered  territory  or  in  an 
amount  insufficient  to  make  a  stationary  plant  economical. 

The  mixing  platform  is  elevated  so  that  a  wagon  can  be 
driven  under  it  to  load.  The  platform  is  arranged  for  one-man 
operation,  the  levers  for  controlling  clutches,  etc.,  being  within 
easy  reach.  The  mixer  is  a  two-shaft,  pugmiU  type,  with 
removable  side  and  end  liners.  It  is  provided  with  two  full 
sets  of  blades,  the  binder  blades  being  solid  manganese-steel. 
The    sand-measuring    box   and   asphalt    bucket    are    supported 
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on  scales.  A  special  drying  drum  has  been  designed  for  this 
unit  to  insure  a  sufficient  amount  of  heated  sand  and  stone. 
There  are  removable  steel  wearing  plates  in  the  material 
chutes   and   chilled    rims    for   all    chain    sprockets. 

The  paving  plant  having  one  of  these  machines  would  be 
operated  as  two  units,  the  second  unit  being  the  asphalt 
kettle.  The  mixing  unit  can  be  supplied,  however,  without 
boiler  and  engine,  so  that  the  contractor  or  municipality 
already  provided  with  portable  boiler,  engine  and  kettles 
can  secure  the  mixing  plant  without  duplicating  that  equip- 
ment. 

Another  Adjustable  Jack 

A  jack  with  an  adjustable  base  has  recently  been  put  out 
by  Templeton,  Kenly  &  Co.,  of  Chicago,  for  use  where  pushing 
or  lifting,    or   both,   are  required.     As  shown,   the   frame   is  a 


Lifting  and  Pushing  Jack 

heavy  ribbed  malleable-iron  casting.  The  base  is  broad  and 
toothed  on  the  under  side.  The  frame  bears  on  the  base 
through  two-faced  circular  shoulders  and  the  pin  carries  no 
load.     The  rack  bar  and  cap  are  forgings. 

Ne-w  Small  Air  Compressor 

A  new  design  of  small  air  compressor,  shown  in  the  ac- 
companying view,  has  been  brought  out  by  the  Ingersoll- 
Rand  Co.,  11  Broadway,  New  York  City,  in  response  to  a  de- 
mand   for    small    machines    of    greater    efficiency.      The    new 
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New  Small  Aik  Compkessok 

type  resembles  the  company's  older  small  machines,  but  has 
such  improvements  as  the  Rogler  thin-spring  air  valve.s. 
balanced-piston  steam  valves  (for  either  low  or  high  pres- 
sures and  superheat),  automatic  steam  cutoff  with  centrlfu- 
Kal  flywheel  governor,  splash  lubrication,  air  unloader.  In- 
closed  construction    with    removable    covers. 

Sewaice-KJector  Sy«fen« 

An  ejector  system  for  clearing  sewage  sumps  or  tanks  In 
which  any  liquids  have  accumulated  Is  being  made  by  JameH 
IJeggs  &  Co.,  36  Warren  St..  New  York  City.  The  famlllai 
.scheme  Is  employed  of  having  a  large  chamber  with  Inlet 
iuul  outlet  check  valves  on  the  bottom  and  Inside  a  tlo:it 
eoiitrolllng  the  admission  of  air  above  the  liquid.  In  this 
de.slnn  the  Mont  operates  an  electric  switch  which  controls  a 
solenoid-thrown  ulr  valvo  and  connects  the  chmnlier  alter- 
nately   with    the   coinpresHod    ulr   supply   and    the   atmosphere. 
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Th«<  outlook  for  work  In  Iho  New  Yiar  lit  far  l.ilnhlKr  Ihnn 
wna  tlioiiKlit  |ionhIIi1(<  thri-o  iiiodIIih  uko.  Tln'ii-  will  !»• 
nulto  an  iiiiu'h  iiioiu<v,  or  Hourly  iih  imicli.  H|U'iit  for  ri'iil  Im- 
nrovoiiii'iilo.  wlnMo  tli<-ri<  Im  arluiil  work  of  iiii  <<.MinoiiilrMllv 
prolllaM''  iialuri-  to  !><•  ilolir.  ax  lu-forr.  l>\lt  Ii-km  will  li«  hihmiI 
for  rM'.iiMlvt"  rrdlilriu-t'M.  .■  \  1 1  :i  vanaiit  railway  HtalloiiK.  ami 
uul>ll>  I'UllilliiKN-  H  l«  piolialil.'  that  tl\f  aiitoiiiolilln  cxix'iiill- 
furrn  will  lie  on  a  iimIihimI  jioalo.  ovon  thouKl<  Hio  iiunibor  of 
rnrn  IuhikIU  will  l>i-  Kitali-r. 

1  .Mil  (Inanclal  IiiUmcnIm  In  nlinont  every  comtnunlty  euMt  of 

■  slppl    Klvir    an.l    north   of   tho   Ohio,    will    !)<•    iiblo    to 

<•     liniirovoin.MitM     In     thi-lr     lniiiuMllatt<    virlnltv.       In 

mnnltliH  outsl.l.'   thl«  rcstrlctocl  ar.-a   thry   will   llko- 

.1.1.-    lo.    l>ut    It    Is    .vl.l.-nt    that    inch    lot-allty    iniMt 

be   HUM.    or   IcHs   si-lf  onpportln^t;    th.y    will   liavo   to  «t>rurc   the 

conpi-iatlon   of   their   own    liank.s   anil    ln!<unin<-e    conipanlcw,    an 

w*U  aM  private   Investors,   to   take   their   loans,   rather   than   try 

to  market   evervthlnn:  In   New   York  or  ChicaKo. 

KlTi;iiielal  eonilltlons  stoailll)  Improve.  Some  »nlos  of 
niunl.lpal  bonils  have  been  made  on  a  basis  of  4.30  per  eent.. 
whiili  !■-  ^•■l\  attractive.  Tho  total  sales  of  munlelpal  bonds 
(„    1  itoil   more   than   $  l.'iO.OOii.OnO.    an   Increase  of   1.1 

n,M  lid   with   th..  previous   year,    which  also  estab- 

llsli  ■.■J\   record.      KlnanccH  of  thi-  country  are   In  ex- 

i-^ll.  ,,,    ,  ,.  .iiul  the  return  from  nninldpal  bonds  la  so  Inrno 

Ihttt  llie>  will  bo  more  jreiiernUy  purchased  by  the  class  of  lii- 
vestors  who  formerly  put  their  money  Into  less  safe  proposl- 

Prlces  of  supplies  are  low.  A  recent  advance  of  a  dollar 
per  ton  in  steel  products  may  mark  the  turning  iiolnt  from 
the  extreme  low  level,  but  It  seems  unlikely  at  this  time. 
Ciist-lron  pipe  is  undeniably  cheap,  and  much  buying  has  been 
induced  bv  the  low  quotations  offered.  Metals  show  little 
chanKO  fnim  a  month  aKo,  and  have  not  been  active.  Copper 
is  not  low  onouKh  to  induce  buying,  and  other  metals  enter 
Into  engineering  construction  in  a  limited  way.  that  price  has 

The  railroad  rate  decision  probably  granted  the  carrier  as 
much  gain  as  nnv  of  the  railway  presidents  expected.  The 
rallwavs  continue  to  have  a  hard  time  of  it.  because  of  light 
traffic,  "and.   perhaps.   Imprudent   .xpendltures   in   the   past. 

Thi-  ilei-ision  handed  down  the  last  day  of  the  year  by  the 
Appellate  Pivlsion  of  the  State  of  New  York  which  declared 
the  Allen  Labor  clause  unconstitutional,  was  a  victory  for  con- 
tractors.    Subwav  work  in  New  Y'ork  can  now  go  forward. 

More  attention  will  be  paid  to  navigation,  the  building  of 
docks,  and  work  in  shipyards,  this  year  than  there  has  been 
In  the  last  The  policv  of  extending  trade  to  foreign  lands 
docs  not  atTect  the  contractor  much,  but  it  has  a  sympathetic 
effect  In  that  anvthing  which  increases  the  business  of  the 
countrv  j'>akes  for  the  welfare  of  the  contractor,  and  in  191o 
there    will    be    a    gradual    though    slow    expansion    of    foreign 

A  loan  to  the  cltv  of  Montreal  and  one  of  $15,000,000  to 
Argentina  mean  much  to  American  manufacturers,  and  may 
result  in  more  American  capital  going  into  foreign  lands. 

The  leading  manufacturers  of  cement  have  dropped  their 
ouotations  to  meet  the  price  of  the  smaller  operators.  New 
Quotations  represent  a  decline  of  approximately  16  cents  per 
barrel  from  those  previously  current.  These,  however,  were 
not  strictly  adhered   to. 

I,  AIIOK 

More  studied  efforts  are  being  made  by  men  accustomed  to 
large  operations  to  take  care  of  the  unemployed  than  ever 
before  The  efforts  are  resulting  in  fewer  clashes  between 
emplovees  and  the  police  in  New  York.  The  announcement 
that  the  U.  S.  Steel  Corporation  would  not  reduce  wages  is 
taken  as  an  indication  th.-t  there  will  be  no  general  wage 
reduction.  A  decision  was  handed  down  that  the  Alien  I^abor 
law  In  New  Yo-k  was  unconstitutional.  This  disposes  of  a 
case  which,  for  a  short  time,  caused  much  furor  in  New  York. 

CKMENT,   LIME   AND   IIRICK 

Portland  Cement — The  leading  makers  of  cement  in  the 
East,  last  week,  reduced  their  price  to  conform  to  that  of 
the  smaller  dealers.  This  reduction  amounts  to  about  16c. 
in  the  Kast  and  Sc.  in  the  West.  It  is  believed  that  the  low 
prices  will  he  short  lived.  This  represents  a  quotation  of 
75c.  per  bbl.  in  bulk  at  the  mill. 

The  preliminary  estimate  of  the  i)roduction  of  Portland 
cement  in  1914  indicates  a  falling  oft  of  about  4Tr,  the 
first  reduction  in  output  since  the  industry  was  established. 
It  is  figured  that  the  total  production  of  portland  cem-nt 
in  the  I'nltPd  States  was  SS,. 514, 000  bbl.  in  1914,  compared 
with  92.097,000  in  the  previous  year.  Stocks  at  the  end  of 
1914  were  figured  at  12, MS, 000  hhl.,  compared  with  11,220,000 
at  the  end  of  1913.  This  increase  is  specially  large,  amount- 
Ing  to  H"-,.  .,,,.,. 

The  quotations  given  below  do  not  include  the  charge  of 
40  cents  made  for  bags,  but  are  for  barrels  of  cement  delivered 
at  the  points  named,  in  cloth  sacks  less  their  charge: 


Chicago 

Detroit 

Jersey  City 

New    York 

St.   Paul 


$1.02  Boston $1.66 

1.14  Cleveland 1.23 

94  Puluth 1.33 

1.02  Minneapolis 1.2.') 

1.25  Pittsburgh 1.00 


I, Imp — HuMlneBM  contlnuoM  quiet  ami  prlccH  are  unchanged; 
!t7e.  per  barrel  for  Mtntri  common,  200  lb.  net;  $1.37  for  300  lb, 
barrel;  $l.r>r>  for  300  lb.  (InlHhliiK;  $1  10  for  2U0  lb.  (InlMhlnKi 
and    $1.72    for   3r>0   lb. 

Ilrirk  —  I'rlcoH  are  lower  and  lludHoii  Itlver  common  brick 
can    be   had   at    $5   ,N'ew    York 

lltON    A.MI   M'lKKI- 

IMk  Iron — Rcttcr  buslncHH  was  the  rule  during  December. 
Some  fair  buying  occurred,  emiecially  In  the  West.  The  IJuf- 
fiilo  fui'iiaceH  were  fairly  well  rleaneil  iiji,  as  far  as  the  low- 
priei'd  iron  went.  A  feiitiiie  of  the  iiioiitirH  buHiness  was  the 
Inal.llltv  of  llirmingham  proiliicers  to  maintain  a  $10  quotation 
for  No.  2  Southern  Kouiidiy.  In  (•inciiiiiati  prices  went  olT 
slighllv.  but  In  New  York  there  was  an  advance.  In  Chicago 
likewisi'  prices  are  slightly  higher  than  they  were  Dec.  1.  It 
is  evident  that  several  additional  furnaces  will  go  in  blast 
this  inoiilh,  but  the  net  g;ilii  in  production  is  problem.'itie.il. 
The  |iig-lion  output  is  about  .'lO',,  of  normal,  and  for  Uei-eiiiI.ei 
will  not  be  far  from  1,500,1)00  tons.  The  buying  iiioveiiK^iil. 
which  was  fair,  was  not  of  the  broad  character  which  so  often 
marks  the  depth  of  depression. 

CJuotations  for  pig-iron  In  lots  of  100  tons  or  over  at  the 
points  named  are  as  follows:  Cincinnati:  Southern  Foundry 
No.  2,  $12.50  to  $13;  Northern  Foundry  No.  2,  $14  to  $14.50: 
Northern  Foundry  No.  3,   $13.7.';  to  $1). 

In  .New  York,  iron  is  quoted  as  follows:  No.  2-X  Northern 
Foundrv,  $14.25  to  $14.50;  No.  2  plain  Northern  Foundry.  $14 
to  $14,25;  No.  2  Southern  Foundry,  delivered  tidewater,  N.  Y., 
$14    to  $14.25. 

In  Birmingham,  Southern  Foundry  No.  2  is  $9.50  to  $9.75, 
Several  sales  have  been  made  at  the  latter  figure.  In  Chicag'o. 
Northern  Foundry  No.  2  is  $12.75  to  $13.25.  In  Pittsburgh, 
bessemer  iron  is  $14.70  and  basic  $13.45.  This  includes  the 
U5-cent  freight  rate  from  the  Valley  to  the  Pittsburgh  Uistrit't. 

Steel  RnllM — The  buying  of  rails  was  more  active  in  De- 
cember than  in  any  month  of  the  last  half  of  the  year,  but 
even  this  was  nothing  to  boast  about.  The  New  York  Central 
Iilaced  a  contract  for  a  fair  lot,  and  it  is  evident  that  the 
other  trunk  lines  will  buy  about  50%  of  their  normal  re<iuire- 
ment.  American  mills  had  very  little  hope  of  getting  the 
30,000  tons  of  rails  wanted  in  Norway,  and  consequently 
were  not  disappointed  when  the  order  was  placed  with  German 
mills.  In  the  .South  Americ:in  trade  and  Asiatic  business, 
however,  there  is  <iuite  a  little  likelihood  of  a  change,  and 
considerable  steel  will  be  shipped  to  Siberia  by  way  of  the 
Panama  Canal  in  the  spring.  It  is  believed  that  the  Pennsyl- 
vania will  buy  200,000  tons  this  year,  and  the  Baltimore  & 
Ohio  is  reported  to  be  negotiating  for  40,000  tons.  A  feature 
of  the  present  market  is  the  demand  for  light  rails  which 
has  come  from  rerolling  mills,  and  are  selling  for  about 
a  dollar  per  ton  less.  Other  quotations  are  as  follows:  Standard 
quotations  for  lots  of  500  tons  or  over  are  unchanged.  .Standard 
sections  of  bessemer  are  $2S,  and  basis  $30.  These  quotations 
are  per  net  ton  f.o.b.  I'ittsburgh.  Cirder  rails  in  30-ft.  lengths 
are  $36.40  per  gross  ton,  and  in  GO-ft.  lengths  $3S.40,  both 
f.o.b.  New  York.  Other  prices  f.o.b.  Pittsburgh  for  large 
lots  are  as  follows:  F.tandard  sections,  $1.25;  25-  to  45-lb. 
sections,  $1.15;  16-  to  20-lb.,  $1.20;  12-  to  14-lb.,  $1.25;  8-  to 
12-lb.,  $1.30.  All  of  these  quotations  are  per  100  lb.  Relaying 
rails  in  New   Y'ork  are  cheajier  at  $19  to  $19.50  per  ton. 

Structural  Shapen — Reports  of  the  Bridge  Builders'  So- 
ciety show  that  business  has  not  improved  to  any  extent. 
Fabricating  shops  are  still  running  about  30'J  of  maximum 
capacity.  Most  of  the  work  is  small  lots.  The  most  inter- 
esting piece  of  news  is  the  advance  of  a  dollar  per  ton  in 
structural  shapes  and  the  announcement  that  the  subway 
work  in  New  Y'oik  will  go  forward  without  any  further 
hindrance  due  to  the  recent  decision  that  the  Alien  I^abor 
Law  was  unconstitutional.  Prices  are  stated  a  dollar  per 
ton  higher  than  last  month,  and  for  large  lots  from  nulls 
Pittsburgh  are  as  follows:  I-beams,  3  to  15-in.;  channels, 
3  to  15-in.;  angles,  3  to  G-in.;  and  T's,  3  in.  and  over,  1.10c. 
Other  quotations  are:  I-beams  over  l.S-in.;  H-beams  over 
IS-in.;  channels  over  15-in.;  angles  over  6-in.,  1.25c.;  T's,  1.20c. 
Deck  beams  and  bulb  angles,  1.45c;  handrail  T's,  ].90c.  Cut- 
ting to  specified  lengths  is  charged  at  the  following  rates: 
Under  3  ft.  to  2  ft.  inclusive,  25c.  per  100  lb.;  2  ft.  to  1  ft. 
inclusive,  50c.;  less  than  1  ft.,  $1.55.  No  charge  is  made  for 
cutting  into  specified  lengths  over  3  ft.  In  Chicago  the  base 
price  is  1.25  to  1.30c.  for  mill  shipment,  and  for  shapes  out 
of  warehouse  l.SOc.  is  demanded.  In  New  York  the  base 
price   is   1.29c. 

CsKt  Iron  Pipe — It  is  generally  recognized  that  prices  of 
cast-iron  pipe  are  unusually  low.  Business  shows  more  activ- 
ity, due.  doubtless,  to  the  attractive  iiuotations.  Most  of  the 
buving  comes  from  private  water  companies,  gas  companies, 
anil  other  consumers  who  are  (luick  to  recognize  bargains,  but 
there  has  been  a  notable  Increase  in  buying  by  municipalities. 
Boston  Is  again  in  the  market  for  4000  tons,  having  bought  a 
similar  lot  in  November.  It  is  believed  that  some  foreign 
business  will  shortly  be  developed.  Operations  in  the  foun- 
dries in  the  Birmingham  district  have  been  increased  within 
the  last  week.  The  following  quotations  are  per  net  ton  at 
the  points  named: 

Bi- riingham,  Ala.,  4  in.,  $20:  6-in.  and  upward,  $19. 

New  \'o~k,  N.  Y.,   6  in.  and  larger,  $20  to  $20.50. 

Chica'-o.   .•-I.P..   $25.50;    6-   to   12-in.,   $23.50;   over   12-in..    $22 

Oas  pi-e  is  $1   per  ton  higher  in  all   markets. 


E  X  G  I  X  E  E  lU  N  G     X  E  W  S 
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Plates — The  aclvance  from  the  low  quotation  of  1.05c.  Pitts- 
burgh made  on  Dec.  30  did  not  stimulate  any  trade,  but  it  im- 
proved the  situation.  Inquiries  have  come  ui)  for  several 
boats,  mostly  tankers,  and  there  is  a  fair  inquiry  for  plate 
for  water  pipe  on  the  Pacific  Coast.  Railroad  business  is  ex- 
ceedingfly  quiet.  It  is  rumored  that  the  I'ennsylvania  will 
build  several  thousand  steel  gondolas,  but  most  of  the  rail- 
ways are  content  to  wait,  as  they  have  plenty  of  rolling  stock 
for  the  traffic  now  offering,  and  can  get  new  stock  made  up 
in  a  very  short  time.  The  base  price  is  1.10c.  Pittsburgh,  and 
includes  all  sizes  above  %  in.  For  sizes  under  H,  in.,  to  and 
including  2i's  in..  1.20c.,  is  paid.  In  Chicago  mill  shipments 
are  1.25c..  and  for  plates  from  stock  1.75c.  to  1.80c.  In  New 
York,   mill   shipments  are   1.31c. 

Pipe — Business  shows  more  activity.  There  are  several 
inquiries  for  line  pipe,  and  while  no  one  expects  the  trade  of 
last  year,  it  is  evident  that  there  will  be  a  fair  run  of  busi- 
ness. Discounts  continue  without  change  the  following  dis- 
counts and  net  prices  being  repeated   from   last   month: 

Black  Galvanized 

%-   to  2-in.   steel,   butt   welded    81%  72%^,: 

2V4-   to   6-in.   steel,    lap   welded    $0%  72%% 

7-    to    12-in.    steel,    lap   welded    77%  66%% 

At  these  discounts,  the  net  prices  Of  pipe  per  foot,  in  large 
lots,  at  Pittsburgh  are  as  follows: 

, Cents , —Cents v 

Diam-  Galvan-  Diam-  Galvan- 

eter  Black                ized  eter  Black              ized 

%-in.                  2.20                3.15  5-in.  29.60            42.20 

1-in                      3.24                 4.67  6-in.  38.40             54.60 

1%-in                 4.38                 6.30  7-in.  55.00             80.00 

1%-in                 5.25                 7.55  8-in.  57.50             84.00 

2-in.                     7.05  10.15  9-in.  79.50             $1.16 

2V>-in.  11.70  16.70  10-in.  95.00             $1.38 

3-in.  15.25  21.80  11-in.  $1.06            $1.55 

4-in.  21.80  31.00  12-in.  $1.17            $1.70 

Sheetd — While  it  is  not  generally  recognized  as  a  sign  of 
improved  conditions,  it  is  almost  always  the  case  that  larger 
buving  of  steel  products  in  general  is  foreshadowed  by  more 
activity  in  the  sheet  trade.  The  news  that  the  mills  of  the 
corporations  are  operating  at  60 'J  of  capacity,  and  some  of 
the  independent  mills  as  high  as  757r,  will  be  welcome  to  those 
who  are  looking  for  an  improvement  in  the  trade.  Business  is 
fairly  active,  and  there  is  a  disposition  to  let  conditions  take 
their  course,  and  not  force  a  market,  as  it  is  recognized  that 
prevailing    prices   are    unusually    low. 

The  following  quotations  are  for  large  lots  of  sheets  in 
Pittsburgh    and  small  lots   from  store.  New   York. 

, Cents  per  Pound , 

Large  lots  Ware  house  delivery 

Pittsburgh  New  York 

Black  Galv.  Black  Ga!v 

Xo.   10  1.55  1.90  

No.   12  1.55  2.00  ....  

No.    14  1.60  2.00  ....  

No.    16  1.65  2.15  2.35  2.75 

Nos.   18  and   20       1.70  2.30  2.40  2.90 

Nos.   22  and   24        1.75  2.45  2.45  3.05 

No.   26  1.80  2.60  2.50  3.20 

No.    27  1.85  2.75  2.55  3.35 

No.    28  1.90  2.90  2.60  3.50 

Steel  Sheet  PlIInK — Very  little  business  is  offering  and  the 
base  price  in  Pittsburgh  is  unchanged,  at  $1.55  to  $1.60. 

Kteel  ShapeM — For  small  lots  of  iron  and  steel  from  jobbers' 
warehouse  in  New  York,  l^uotations  are  $1  per  ton  higher 
than  last  month.     The  revised  prices  are  given  below: 

Cents 
Pt  r  l,b. 
Refined  iron: 

1  to  1  %   in.,  round  and  square 1 .85 

1%   to  4  in.  X   %   to  1  in 1.85 

1%  to  4  in.  X  «4  to  A  In 2.05 

Norway    bars    22 

Burdens   bar   iron    3.15 

Soft  steel: 

%   to  3  in.,  round  and  square 185 

1  to  fi  in.  X   %   to  1  in 1-85 

1  to  6  In.  X   Vt  and   A 2  00 

Hods — %    and    U    In I'Jn 

liands — 1%   to  6xfl,   in.  to  No.  S 2.15 

I!,  ama  and  channels — 3  to  15  In 1-90 

.\riKles:  .    „, 

3  In.  X   V4   In.  and  larger 1.90 

3   In.  X    ,^,    in.  and    %    In 2.35 

1  'A   to  2%   In.  X    ,'„    in.  and  thicker 2.00 

llV.,   to  2V4   In.  X   %   In 2.1« 

1   to   114    In.   X   A    In 2.10 

1   to  1%  In.  X   %  In 2.15 

Tees:  „  „, 

1%   to  m,x\i   In 2.05 

\>2    to   2%xl!,    In 2.ir, 

3    In.    and    largtir l.9r> 

Freljcht  Hate*  via  Panama  The  ocean  freight  market  Is 
very  unctrtHln.  It  l«  illtllriill  to  .ii-curc  enough  vph.scIs  to 
carrv  the  largoPH  nfr.TPil,  An  nilviim-f  of  .Ic.  iicr  loO  lb.  Is 
now  demanded  for  Hhlpnicnls  from  New  York  and  I'hIlndelphIn 
bringing  the  r|uoliitl(in  to  30c.  For  liuge  lotM  of  Btoel  such 
riR  nhapes,  relnff>rclng  barn.  plateH  wire  and  Hlmllar  prodiictx 
the  riiti-H  to  rnclflc  C'oaHt  points  are  am  followji:  From  Ileth- 
W-heni  :i7.ric  Chlrngn,  5.''.c.:  ('l^^vela^d,  44c.;  ('oatoHVlIlo,  Inc.; 
,rohni>tf.wn.  3'i.^c.;  New  York.  3nc.;  NIleM.  43c-.;  I'hiliidelphlH. 
TOc:  l'ltt.4burKh,  46c.;  SlcubenvlIIc,  41c.;  Wheeling,  41c.; 
VoiingHtown,    43r. 

Wire — Foreign  hustnciiii  l«  thn  life  of  the  market;  U  In  e»tl- 
inated   that   HO.OOO   totiK  are   wanted   for  cxiiort.      Mi>»t  of  thiM  In 


barbed  wire.  Plain  wire,  is  $1.40  to  $1.45;  galvanized  wire, 
$1..S0  to  $1.85:  painted  barbed  wire,  $1.60  to  $1.65;  galvanized 
barbed  wire.  $2  to  $2.05;  galvanized  staples,  $2,  and  polished 
staples,  $1.60.  All  these  prices  are  per  hundred  pounds  for 
large   lots  in   the   Pittsburgh  market. 

Olil  Material — Business  shows  little  improvement  but 
prices  are  better.  These  have  not  been  established  so  much 
by  actual  transaction  as  by  quotations  named  on  hoped  for 
business.  It  is  recognized  that  those  having  scrap  for  sale 
at  first  hand  are  unwilling  to  dispose  of  their  supplies  at  the 
old  low  quotations,  and  somewhat  higher  figures  have  been 
made>.  without  inducing  any  business.  In  New  York  the  de- 
mand shows  an  improvement  and  quotations  per  net  ton  are 
as  follows: 

Per   Net   Ton 
25  to  $7.50 


7.00  to  7.25 

8.75  to  9.25 

7.50  to  8.00 

7.00  to  7.50 
9.75  to  10.25 

8.25  to  8.75 
5.50  to    6.00 


Heavy-melting   steel   scrap    

Pipes  and    flues    

No.   1   railroad   wrought    

Stove   plate    

Malleable  cast    

No.  1  machinery  cast 

No.   1   yard  wrought,  long    

Wrought    turnings    

The  Chicago  market  reports  little  or  no  demand  but  there 
is  some  hope  for  an  imi)rovement.  Quotations  are  from  25  to 
50c.  per  ton  higher  than  a  month  ago. 

Per  Gross  Ton 

Heavv-melting  steel  scrap $8.75  to  $9.00 

Per  Net  Ton 

No.    1    railroad    wrought    $8.25  to  $8.75 

No.   2   railroad   wrought    7.50  to    8.00 

No.  1  cast  scrap 9.25  to    9.50 

Pipes  and    flues    6.25  to    6.75 

Agricultural  malleable    7.25  to    7.50 

Railroad    malleable    8.00  to    8.25 

In  Pittsburgh  the  demand  shows  an  improvement  and  there 
is  hope  for  much  better  business  after  the  first  of  the  year. 
Heavy  melting  scrap  has  advanced  rapidly,  and  some  business 
has  been  transacted.  Practically  all  of  the  quotations  given 
below,  which  are  per  gross  ton,  show  an  advance  compared 
with  last   month. 

Per  Gross  Ton 

Heavv-melting  steel  scrap    $11.25  to  $11.50 

Re-rolling   rails   11.75  to     12.00 

No.  1  foundry  cast   11.25  to    11.50 

Old   car    wheels    10.75  to    11.00 

Machine  shop  turnings    7.75  to       8.00 

Railroad    malleable     10.00  to    10.25 

Wire  Kope — Prices  are  lower  and  the  new  discounts  are 
47  and  5%  from  list  for  galvanized  and  55  and  5%  for  bright. 
At  these  discounts  the  net  price  of  wire  rope  at  the  mill  is 
as  follows: 


Diameter  in 

Inches 

2% 

2Vi 

2 

1-Vi 

1% 

1% 

1 


Cast  Steel 
$0.75 
0.61 
0.47 
0.39 
0.28 
0.20 
0.13 
0.08 
0.06 


-Price  per  Foot- 
Crucible  Steel 
$0.90 
0.73 
0.57 
0.49 
0.34 
0.24 
0.15 
0.09 
0.07 


Plow  Steel 
$1.07 
0.86 
0.67 
0.58 
0.40 
0.27 
0.18 
0.11 
0.08 


Chain — Prices  are  steady  and   without  change,   as  follows: 
These  prices  are  per  100  lb.,  f.o.b..  Pittsburgh: 


in $7.50 

in 4.95 

in 3.95 

in 3.40 

in 3.20 


%  and 
%  and 
%  and 
%  and 
1    to    1% 


in $3.00 

in 2.90 

in 2.80 

in 2.70 

1 2.60 


KXTR.SS    TO    ABOVE    LIST    PER    100    POUNDS 


For  BBB 

$2.00 

1.75 


For  BB 

A -in.   and    %-ln $1.50 

^n-ln.    and    larger 1.25 

Freleht  ItateM — The  freight  rates  on  finished  steel  products 
from  the  Pittsburgh  district,  including  plates,  structural 
shapes,  ineichant  steel  and  iron  bar.  pipe  fittings,  plain  and 
galvanized  wire,  nails,  rivets  spikes,  and  bolts,  black  sheets 
(except  planished)  chains,  etc.,  are  as  follows  in  cents  per 
hundred  pounds:  Albany,  16:  Buffalo.  11;  lioston,  IS;  r.alti- 
rnore.  14  U;  Canandaigua.  13%;  Cleveland,  10;  Columbus,  12; 
Cincinnati,  1.'>;  Chicago,  IS:  Denver.  Colo..  S5%:  Harrisburg, 
14%;  Louisville.  18;  New  York,  16;  Norfolk,  20;  Philadelphia. 
15;  Rochester.  11%;  Kichmond,  20;  Scranton,  15;  St.  Louis, 
23;    Washington,    11%. 

Coke — Thf  output  shows  a  decided  improvement  compari'i 
with  last  month.  For  the  week  ending  December  26  the  oui 
put  In  the  I'pper  and  I.,ower  Connellsvlllf  regions  was  217. 
000  ton.s.  Prices  show  practlcallv  no  change.  Hlast  furii.ii  • 
coke  sells  at  $1.50  to  $1.60  per  ni't  ton  at  oven  for  pri>nii! 
shipment,  and  contracts  for  the  first  half,  and  in  some  cas<s 
throughout  the  year  at  $1.75  jier  net  ton.  For  foundry  coke 
prices  are  belter,  prompt  shipments  being  held  at  $3  while 
$2.15   to  $2.25   per   net   tun    Is   deniamled    for   contracts. 

OILS     \M>    PAIIVTS 

LloMeed   Oil — Prices  are   lower.      For  city   raw  50  to  51c.    i-* 
asked    In    .New    York.      The   usual    advance   of   Ic.    per   gal.    i 
charged    for   boiled   oil. 

Petroleum  PniiliietH  -The  year  1915  opened  verv  dlfferi'iitl^ 
from  the  pievious  one;  this  year  there  Is  a  surplus  »l  •  '  i';' 
product,  while  lust  year  the  Hiluatlon  was  entirely  eli  '  .1 
For  crude  pi'trolevim  iit  the  widls  the  following  nrli  •  "  ■' 
charged:  Pennsylvania,  .Second  Sand  and  Tlona,  1.50:  .Mtn- 
black  anil  New  Castle.  $1.07;  Kansas  and  Oklahoma,  RSc.  Cali 
fornin    olI«,    tOc.    for    21    to    23  9    gruvlty:    42%c.    for    24    to    2i;   • 


Iiuumrv  *,  l!'l.') 


K\  C  1  \  K  K  IM  N  «.      \  !•;  W  S 


l-llVlIX   .     l.'n'.     f' 


:•;  to  is.o  KHivlty:  BRc. 
.lU  a  Knivlty. 


f(ir  2!i  to  Sn.y  Ki'tivlty 


Hulritii  'I'liritriiilnc^  I'rIt-KN  nro  onnler  nnil  upot  tur|><<Mtlno 
ean  f>*<  l<n<l  m    4tA«t'.     New    York,  tiiul  at   4Z)^<!.     Sii viiiiiiiili. 

ltKI%F«lll<'l\<;   M  \Ti:illAI.M 

Itara,  t'unorrtr  HrlnrorfliiK  I'iIi-<'h  wire  ii(tVliti<-<'cl  |1  |«>r 
ton  In  ll>«'  I'lltHl'lllKri  iii.iikrt  IiiM-.  ll'.i.  Tlii>  IX'W  i|Uotiill>«ii  "f 
l.lOc.  l'ltl»l>uiKli  ui>i>II.M  only  to  ilill  vi'i'IcH  iiiiuU'  ilmliiK  I  In- 
nmt  quiti'tt'i'.  Kor  lut>'i'  tli<llvi'i'li<N.  I.Kio.  I'lttxIiuiKli  In  umUiU. 
Tlieiii'  t|Uot«tloii»  uru  lh«'  nilnliiiuin.      I'liorit  iiro  ua  foUowa: 


Mill  Stil|>iii<-iil 
I'lttnbiii'Kli 
.  .  .      l.in 

. ..     i.ir. 

l.S(t 


-tVntH  per  roiitid- 


S-ln.   nnd    InrKi'r 
H-ln 

Jjlln:   W'.W'.W'.'.'....      1.40 

li-ln l-7n 

•f»iir!«   from    wnrchoiisi'    i 

rXtni    rll.irKr. 


>Wari'hoiiBo 
I'lllKluirKh 
I    M 
1  .fi5 
1    SO 
I     IMI 


Oi.llv.rrd 

fiotn 

•WiirchoUHK 

Niw  York 

i.»s  to  2. on 

2. on  to  2. on 
2.16  to  2.20 
2.25  to  2.30 
2.t>0  to  2    t;r> 


.■ul    to    (Icslr.d    l.-tiKtli    witlioiit 


Trlnnttlr  Mrah — I'rioos  contlniir  without  (•liiiii>tc  i\n  follows 


PRICR  PEn  100  SQ.FT. 
, I'lalii  Mnti-rlal , 


Loss  Than 

Cross  Sec. 

Car  Lots 

Style 

Art'ii  per 

Carload 

nnd  Over 

Cnrloni 

N'o. 

Ft.  Wi.lth 

Lots 

10.000  Sq. Ft. 

Lota 

•4 

$i»    \«-2 

$  1 .  00 

$1.23 

$1.12 

5 

)i    u  7  7 

O.SO 

0.97 

0,89 

6 

11    ii,"iS 

0    fiS 

0   77 

0.71 

•7 

O.lUl 

0.49 

0 .  fiO 

0.55 

•  23 

0.170 

l.«9 

2.05 

l.SS 

24 

0.142 

1    Hi 

1.77 

1.62 

26 

0.124 

1    29 

1.57 

1    43 

•26 

o.uo 

1.17 

1  .42 

1.30 

•27 

It   on5 

0  .  96 

1.17 

1.07 

38 

o.iit'.r. 

0  .  SO 

0.97 

0.89 

29 

0    II  19 

0    r.ti 

O.SO 

0.73 

31 

0  L'r.i 

2.  19 

3.02 

2.76 

32 

0.  L'L'.") 

2.115 

2.fi2 

2    40 

33 

0.  i;i>; 

1.93 

2.34 

2.14 

34 

0     1  If. 

1.4S 

l.SO 

1.64 

35 

0    io:> 

1.117 

1.42 

1    30 

36 

0.117:. 

0.S7 

1.05 

0.97 

38 

0.  :mi) 

3.55 

4.30 

3.93 

•39 

o.:!2,i 

3.05 

3.70 

3    38 

40 

0.2N3 

2  r.s 

3.25 

2.97 

41 

0.20S 

2.05 

2.48 

2.27 

42 

0.131 

1.55 

l.SS 

1.72 

■tlnlvnnlzod , 

Less  Than 

Car  Lots 

nnd  Over 

[»,000  Sq.Ft. 

$1  .34 

1  .00 

0.84 

0  .  66 

2.24 

1.93 

1.71 

1.55 

1.28 


1.96 
1.55 
1.15 
4.68 
4.03 
3.54 
2.70 
2  05 
1.46 


•This  mat.riul  is  made  in  regular  widths  of  18.  22.  26,  30, 
34.  42.  46,  50,  54  and  58  in.  Standard  lengrths  in  rolls  are 
150.  250.   300  and  600   ft. 

MKTALS 

Copper — The  buyinp  movement  durinpr  December  was 
larsre.  Despite  the  fact  that  foreigners  bought  very  little, 
exports  for  those  two  months  were  about  half  of  normal,  and 
the  statistics  show  an  unusual  amount  of  metal  poinp:  into 
Italy  and  Norway,  which,  on  the  face,  looks  suspicious,  but 
may  be  accounted  for  by  the  fact  that  these  countries  have 
bougrht  their  electrical  supplies  and  most  of  their  copper 
wire  from  Germany,  and  will  now  have  to  make  it  them- 
selves. This  may  account  for  part  of  the  increase.  The 
highest  price  was  reached  before  Christmas,  when  13.50c. 
was  paid  in  New  York.  Since  that  time  there  has  been 
very  little  business,  not  enough  to  establish  quotations,  but 
there  is  no  doubt  that  a  round  tonnage  could  be  placed  at 
considerably  less,  whether  as  low  as  13c.  or  not,  is  another 
question.  There  is  still  considerable  business  to  go  forward 
for  Russia,  and  the  buying  is  by  no  means  over.  Buying 
from  Great  Britain  should  commence  again  in  a  few  months, 
and  those  in  close  touch  with  the  copper  trade  believe  the 
neit  few  months  will  see  much  higher  prices  for  the  metal. 
Tery  little  new  domestic  consumption  has  been  developed 
In    the    last    month. 

Till — The  market  has  been  almost  lifeless.  Domestic 
consumers  bought  sparingly,  the  tin  plate  business  being 
small,  but  there  is  a  prospect  that  there  will  be  a  much 
better  demand  for  tin  plate  shoulil  the  war  continue.  Prices 
have  been  near  the  33.500.  level  for  the  entire  month.  Tt  is 
unusual  for  the  tin  market  to  fluctuate  within  such  narrow 
limits.  For  the  present  there  is  sufficient  supply  on  hand 
to  meet  any  demands  likely   to  occur. 

Lead — The  market  has  not  maintained  its  full  strength, 
and  a  decline  of  $2  per  ton  was  announced.  The  price  is 
now  S.SOc.  in  New  York,  3.67  Vi>c.  St.  Louis.  The  supply  is 
more  than  ample  for  present  demands. 

Spelter — A  marked  improvement  has  been  made  both  in 
the_  price  and  the  demand.  In  New  York  spelter  is  quoted  at 
5.55    to   .1.65c.,   and    in    St.    Louis   at    5  4.">c. 

MlarellaneouM  MrtalM — Prices  are  hightr  due  to  the  ad- 
vancv  in  th<-  i)rict"  of  cupper.  The  demand  is  small.  Quota- 
tions are  as   follows  for  small  lots  in  New  York: 

Bismuth     $3.75  to  $4.00 

Brass   tubes,  iron-pipe  sizes: 

^a-ln 17 

\i-  to  3-ln 16 

34-ln 16 

4-rn 17 

Brass  rods .14-')4 

Brass  sheets    .15 

Solder,  half  and  half  guaranteed .22 

Zlne    sheets    9  to  9  >>^ 

Copper  sheets,  base    .17>^ 

Pig  tin   (flve-ton  lots,  cash) 34 


III  MrInU  Willie  ilii'  iliiiiii  ml  mIiuwh  iiu  I  iiiproverueiit, 
•n  all'  hlkiher.  It  In  Hlunineant  thai  the  i|tiiila( lonM  fur  old 
nil  lal  have  1.)  im  iiii'atix  riilly  nIiiii  ■  d  In  tin  adv.iiiet-  Of  IriKot 
iiiplior.      I>eulerii'   buylntt   iju'.iMiidn.i  /n .     i.'!  fnilcuM: 
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Coppvr,  honvy  iin<l  eruelble 
Ce|i|i«r.  heavy  and  wli*"... 
Ci>|i|><  r.   Ilt^ht   iind   liottoiim. 


llrHHH,     llKllt      

Heavy    nnK'hllie    conipoMltli 
ComiioHltlun    turnlnKM    -... 

Lend,   heavy    

Zinc   Merap    
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Antimony — PrIcoH  of  antimony  are  mont  IrrcKUlar.  There 
was  a  decline  early  In  IJccember.  nnd  Inter  an  advance,  due 
to  the  ri'port  that  Japanese  liitoreNlH  had  bought  back  the 
contract  sold  earlier.  While  the  rlomestle  di-inand  Ih  light, 
there  Ih  some  buying  from  mnkerH  of  muiiltloiiN  of  w:ir. 
For  CookHoirH.  15  cents  l«  asked.  For  Hallelfs,  14  cents, 
and   for  oulMlde   brands,   13   cents. 

AlUDilniini — The  market  Is  ste.'idy.  No.  1  Ingots  are  quoted 
at    19   to    I9.u0c.,  New    York.      Sheet  aluminum    is  quoted  at  28c. 

CI..\V    I'llOIitCTS 

Quotations  have  been  withdrawn  and  no  new  discounts 
issue<l. 

MIS<-KI.I>ANK4>1  S 

HiTlibrr — It  is  evident  that  the  British  Government  is 
endeavoring  to  pile  up  about  20,000  tons  of  high-grade  rubber, 
before  it  will  allow  Americ.in  manufacturers  to  accumulate 
slock.  The  market  Is  in  fairly  good  shape.  Prices  are  firm 
but  not  high,  and  .at  the  present  (juotalion  of  7Cc.  for  Up 
Kiver  I'ara  Fine,  there  is  plenty  of  margin  left  for  manu- 
facture. For  Up  Uiver  I'ara  Coarse,  58c.  is  demanded. 
Ceylon   rubber   sells  at   SSC.   for   sheet   and   90   cents   for   crepe. 

Itnllrond  Ties — Business  Is  at  a  standstill.  Prices  are 
exceedingly  low,  76c.  being  quoted  for  yellow  pine  ties,  7x9-in. 
by  8  ft.  6  in.,  and  64c.,  6x8-in.  by  8  ft.  There  is  no  doubt 
that  a  large  order  from  one  of  the  leading  trunk  lines  would 
bring  a  certain  advance,  especially  as  present  prices  are  20c. 
below  those  current  last  year,  and  the  ocean  freight  rates 
present   a   considerable   problem. 

L.ightern(!;e  LiniitN — The  free  delivery  or  "Lighterage  Lim- 
its" in  New  York  City  are  as  follows:  In  Manhattan,  from  a 
point  opposite  the  Fort  Lee  ferry,  south  along  the  Hudson 
Kiver  around  the  Battery  and  north  along  the  East  and  Har- 
lem Rivers  to  the  Jerome  Ave.  Bridge  at  155th  St.  In  New 
Jersey,  south  from  Fort  Lee  ferry  to  Bayonne  City,  points  or. 
the  north  and  east  shores  at  Staten  Island,  between  Bridge 
Creek  (Arlington)  and  Clifton,  both  inclusive,  and  including 
Kim  Paik,  Krastina  and  Shooters  Island.  In  Brooklyn,  from 
69th  St.,  Bay  Ridge,  north  to  I'ot  Cove,  Astoria,  Long  Islaml 
City. 

l!}xploMive.s — Dynamite  of  the  kind  generally  used  by  con- 
tractors is  approximately  lli&il3c.  per  lb.,  f.o.b.  factory,  111 
ton  lots.  Blasting  powder,  classified  as  "soda"  grade,  is  soid 
at   $1.20(1(1.40   per    keg   of   25    lb.    in    lots   of   10,000   lb. 

Exploders,  per  hundred,  are  sold  at  the  following  prices: 
4  ft.,  $3.60;  6  ft.,  $4.10;  8  ft..  $4.60;  10  ft.,  $5.10:  12  ft.,  $5.60; 
16   ft.,  $6.60;   20  ft..  $7.50;   25  ft.,   $9.40;   30  f^t.,   $12;  36  ft.,  $14.60. 

Caps   in   lots  of   10,000  are   $7@S   per   thousand. 

Blasting  machines  for  10  holes  are  $12;  25  holes,  $20;  50 
!ioles.  $40;    100  holes,   $60. 

A  Nen-   Hlsh  Keeurd  In   .Municipal   Expenditure 

Statistics  compiled  by  the  "Financial  Chronicle"  show 
that  the  sales  of  municipal  bonds  in  1914  aggregated  $453,- 
000.000.  This  establishes  a  new  high  record,  being  about  13 
per  cent,  larger  than  the  bond  sales  in  1913.  which  was  prac- 
tically a  new  recoid.  The  funds  realized  from  the  sales  of 
these  bonds  were  practically  all  expended  in  engineering  con- 
struction and  for  municipal  improvi-ments.  The  following 
table  shows  the  sales  of  bonds  during  the  month  of  December 
and   for   12   months  of  a    number   of   recent    years. 


1914.  . 
1913.  . 
1912. . 
1911.  . 
1910.  . 
1909. . 
19US. . 
1907. . 
1906. . 
1 905 . . 
1904. . 
1903. . 
1902.  . 
1901.  . 
1 900 . . 
1899. . 
1898. . 
1897. . 
1896. . 
1895. . 
1894. . 
1893. . 
1892. . 


Month  of 

For  the 

December 

12  Jlonths 

$25,453,650 

$453,256,950 

43,307,917 

396,367,756 

27.657.909 

3S6.551.S2S 

36.028,842 

396.859.646 

36,621,581 

320.036,181 

31.750,718 

339,424,560 

28.050,299 

313,797,549 

13,718,505 

227,643,208 

21,260,174 

201,743,346 

8,254,593 

183,080,023 

9.935.785 

250,754,946 

13,491,797 

152,281,050 

11,567,812 

152,846,335 

15.456.958 

149.498,689 

22,160.751 

145.733.062 

4.081.225 

118.113,005 

7,306,343 

103, OS  1.793 

17.855.473 

137,;iSl.ii'it 

10,664,287 

106. 4111;. iiiJO 

8,545,804 

114.021,633 

13.486.374 

:  17,176,225 

17.306.564 

77.421.273 

3.297,249 

83,823.510 

The  ICrle  Pnnip  *  Kquipmeut  Co.,  Erie,  Penn.,  has  recently 
been  organized.  This  is  a  consolidation  of  the  Erie  Pump 
&  Engine  Works,  Erie,  and  the  Northern  Equipment  Co.  John 
A.  Dougherty,  who  for  a  number  of  years  has  been  recounized 
as  an  unusual  designer  of  centrifugal  puniii.s.  is  to  take  cliarge 
of  the  designing.  The  officers  of  the  company  include  E.  W, 
Nick,  Pres.,  D.  H.  Dumond,  Vice-Pres.,  and  G.  B.  Deenschoten, 
Secy. 
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RAIL^VAYS 

-Elaine — Eastern  Maine  R.R. — This  company  has  filed  a  pe- 
tition with  the  Public  Utilities  Commission  for  the  approval  of 
the  location  of  the  route  of  its  proposed  railway  from  Houlton 
to  Bangor.   Maine,   about   103   miles. 

+W"est  Virginia — Horse  Creek  Land  &  Mining  Co. — This 
company,  it  is  reported,  has  awarded  a  contract  to  BOARD  & 
DUFFIKLD,  Charleston.  W.  Va..  to  construct  the  first  three 
miles  of  its  railway  on  Peter  Cave  Fork.  Lincoln  County.  W. 
Va.  L.  E.  Poteet,  Quarrier  St.  Bldg.,  Charleston,  is  Gen.  Mgr. 
Xoted   Dec.    17. 

Florida — See  item  under  Miscellaneous — Harbor  Improve- 
ments. Jacksonville.  Fla. 

+Minoe9<ota — Minnesota.  Dakota  &  Western  Ry. — The  MIN- 
NESOTA &  ONTARIO  POWER  CO.,  Minneapolis.  Minn.,  has 
been  awarded  a  contr.ict  by  this  company  for  constructing  an 
extension  from  Littlefork  to  Craig,  about  45  miles. 

KaoMas — Salina  Northern  R.R. — This  company  has  been  in- 
corporated to  construct  and  operate  a  railway  from  Salina  to 
Osborne.  Kan.,  about  SO  miles.  The  incorporators  include  F. 
C.  York.  Saline,  F.  L.  Brown,  Sylvan  Grove  and  Thomas  F. 
Brann.  Lincoln  Center. 

Arizonr — M;iscot  &  Western  Ry. — This  company  is  prepar- 
ing to  start  work  soon  on  the  construction  of  its  proposed 
railway  from  the  mines  of  the  Mascot  Copper  Co.,  in  the  Dos 
Cabesas  district  to  a  point  near  Kelton,  Ariz.,  about  35  miles. 
John  A.  Street,  1611  Harris  Trust  Bldg.,  Chicago,  111.,  is  in- 
terested.    Noted  July  23  and  Nov.  26. 

California — California  Southern  Ry. — This  company  has 
been  incorporated  to  construct  a  railway  from  Blythe  Junc- 
tion through  the  Palo  Verde  Vallev  to  Blvthe.  Calif.,  about 
40  miUs.  J.  M.  Neeland.  1003  Los  Angeles  Investment  Bldg., 
Los  Angeles,  Calif.,   is  interested. 

Quebec — Canadian  Northern  Quebec  Ry. — Surveys  are  being 
made  by  this  company  for  the  extension  of  its  railway  from 
Huberdeau  to  St.  Remi,  Que.,  about  eight  miles.  H.  K.  Wick- 
steed,  Toronto,  Ont.,  in  Ch.  Engr. 

ELECTRIC  RAILAV.VYS 

Hartford,  Conn. — The  Hartford.  New  Britain  &  Meriden  Ry. 
Co.  has  been  Incorporated  to  construct  an  electric  railway 
from  a  connection  with  the  Connecticut  Co.  in  Hartford  to 
Meriden.  I5erlin,  Newington  and  Wethersfield.  John  C.  War- 
nock,  Meriden.  is  interested.     Noted  Apr.   10.  1913. 

Norwich,  Conn. — The  Connecticut  Co.  is  considering  plans 
for  the  extension  of  five  of  Its  lines  in  Norwich.  Samuel  An- 
derson. Norwich,   is  Gen.   Mgr. 

Torrineton,  Conn. — The  Torrington  Traction  Co.  has  been 
Incorporated  to  construct  and  operate  an  electric  railway  from 
Torrington  to  Thomaston,  about  ten  miles.  The  incorporators 
include  llosea  Mann  and  George  Fi.  Goodwin,  Torrington,  and 
How;;!d   Guernsey,   Thomaston.      Noted   Dec.   24. 

Haililonfteld.  ST.  J. — Plans  are  being  prepared  for  the  con- 
struction of  an  electric  traction  line  from  Haddonfield  to 
Berlin,  bv  Frank  O.  Stein.  Berlin.  N.  J.,  and  associates.  A 
orelimlnaVy  application  for  right  of  way  has  been  made  to  the 
Haddonfield  Commissioners. 

Newark,  N.  J. — The  Board  of  Works  has  granted  a  fran- 
chise t(j  the  Public  Service  Ry.  Co.  for  the  construction  of  a 
line  on  Roseville  Ave.,  from  Orange  St.  to  Bloomfleld  Ave.  R. 
K.   Danforth.  Newark.   Is  Gen.  Mgr. 

Charlenton,  AV.  Va.— The  Charleston-Dunbar  Traction  Co. 
nlans  to  construct  about  IS  miles  of  new  track  this  spring. 
E.  W.  .\lexander,  Charleston,   is  Gen.   Mgr.   and  Pur.  Agt. 

ColumbiiN,  fia. — The  Columbus  R.R.  Co.  has  been  petitioned 
to  prepiire  plans  for  the  exten.-sion  of  its  lines  to  Riverdale. 
John  S.  Bleeker.  Columbus,  is  Mgr. 

New  OrleanM,  Va. — Plans  are  being  prepared  by  the  New 
Orleans  liv  &  Light  Co.  for  constructing  about  11  miles  of 
new  track  "in  New  Orleans.  M.  S.  Sloan,  New  Orleans,  is  Gen. 
Mgr. 

Paxton.  111. — Preliminary  arrangements  jM-e  being  made  by 
the  Kankakee  &  ITrbana  Traction  Co.  for  the  extension  of  its 
line  to  I'axton.  William  I.  Laffell,  Urbana,  Is  \ice-Pres.. 
Gen.  Mgr.  and   Pur.   Agt. 

Newport.  Tenn.— According  to  jiress  reports  a  company  Is 
l>eing  organized  to  consfuct  an  electric  railway  from  Klngs- 
i>ort  thrrtigh  Sullivan.  Washington.  Greene  and  Cook  Coun- 
ties,   to   N.-wport. 

+  Almont,  Mich. — The  Detroit.  Almont  &  Northern  Ry.  Co. 
has  awarded  a  contract  to  FRANK  BISHOP.  Almont.  for  the 
extension    to   its   line   from   Almont  to   Imlay  City,   about  nine 

IMonnt  Vernon.  III.— The  City  R.v.  Co.  contemplates  the 
construction  of  a  two-mile  extension  to  Its  line  in  Mount  Ver- 
non Louis  G.Pavey.  Home  National  Bank  Bldg.,  Mount  Ver- 
non,  Is  PrcH.   and  Gen.   Mgr. 

Peoria.  III.— The  I'.crln  Ry  Co.  is  preparing  plana  for 
floubb-triukltig  it.s  line  on  .lackson  St.  to  the  city  limits  of 
I'corlii       n     VV.   Ballev.   Peoria,    la  Gen.   Snpt. 

liockforil.  III.— The  Hockford  City  Triictlon  Co.  plans  to 
construct  about  50  miles  of  new  track  this  spring.  \\  .  t.. 
Sparks    Rockford.   la  flen.   Mgr.  and   Pur.    Agt. 

St.  I-oDlii,  Mo.— John  A  Robltch,  P.  Arnold  and  C.  Brenner 
have  nppllefi  to  the  City  Council  for  a  franchise  to  extend  the 
electric  railway  on  Uellfontalne  St.  from  Its  present  loop  ti> 
the  citv  limits. 

lIoiiMton.  Te«.— The  Houatnn  Electric  Hy.  Co.  haa  applied 
tf.  the  Cltv  Council  for  n  franchise  to  extend  Ita  line  ori  Snn 
I'ellpc  SI.  to  the  city  llnilta.  David  Daly,  Ilouaton,  la  Local 
Mgr. 

lloUe.  Iilnho— The  con.Mtructlon  of  an  electric  railway  over 
I'lii..  Vioiinlnin  from  Hol»>'.  Id'iho.  to  l,a  Grande,  Ore.,  Is  con- 
tl^npIaVTbv  C.  J.  Fninklln,  llolac.  K.  A.  Pack.  Welaer,  Idaho 
and   .1    G.    Brown,  Gallon.  Ohio. 

Oirilen,  I' tnh-  PI"  "f  are  li-ing  pnpared  by  the  Ogden 
Ifii.M  Tri.nsit  Co  for  the  extension  of  Us  line  f..  connect 
We  MVllle  Mendon,  Colllnston.  Deweyvllle,  Honeyvllle  Gar- 
land. TremontoM  and  llrlghum  City.  P.  D  Mine,  ogden,  la 
Oen.   Mgr.   nn<l   Pur.   Agt. 


Snnsalito,  Calif. — A.  E.  Roberts  is  i.reparing  plans  for  the 
construction  of  the  proposed  incline  railway  from  Sausalito 
to  the  summit  of  the  heights,  1000  ft.  above  the  city.  Noted 
Oct.  22. 

London.  Ont. — The  Hydro-Electric  Power  Commission  has 
prepared  estimates  for  constructing  a  hydro-electric  railway 
from  London  to  Tillsonburg.  Estimated  cost.  $892,000.  W.  W. 
Pope,   Continental   Life   Bldg.,   Toronto,   is  Secy,   of  Comn. 

Toronto.  Ont. — The  Toronto  Suburban  St.  Ry.  Co.  plans  to 
construct  about  40  miles  of  new  track  between  Toronto  and 
Guelph.     George  C.  Royce,  Toronto,  is  Secy,  and  Gen.  Mgr. 

LIGHT,   HEAT   AND   POWER 

+Bo!iton.  MasH. — The  Infirmary  Trustees  of  the  Public 
Works  Department  have  awarded  the  contract  for  wiring  the 
Long  Island  nurses'  home  and  two  ward  buildings  to  C\R- 
LISLE  &  rON.VER,  25S  AVashington  St.,  Boston,  at  ?10.900 
Other  bidders  were:  Edwin  C.  Lewis,  Inc.,  $13,591:  Lord 
Electric  Co.,  $13.s00,  and  the  Clark  &  Mills  Electric  Co 
$14,166.     Thomas  A.  McQuade  is  Chn.,  Infirmary  Trustees. 

Hartford,  Conn. — It  is  reported  that  the  Billings  &  Spencer 
Co..  manufacturer  of  drop  forgings  and  tools,  will  equip 
a  boiler  plant  at  the  factory  on  Laurel  St.,  recently  purchased 
from  the  Columbia  Motor  Vehicle  Co. 

New  London.  Conn. — The  Trustees  of  the  Connecticut  Col- 
lege for  Women  have  had  plans  prepared  for  the  installation 
of  a  heating  plant  at  the  college,  to  cost  about  $2", 000.  It 
is  expected  that  the  contract  will  be  awarded  at  the  January 
meeting  of  the  Board  of  Trustees.  Ewing  &  Chappell,  101 
Park   Ave.,    New    York,   N.    Y.,    prepared    the   plans. 

Waterbury.  Conn. — Bids  will  be  received  until  Jan.  16,  for 
a  boiler  house  and  steam  heating  plant,  to  be  built  on  School 
St.,  in  connection  with  the  new  Clark  School.  Robert  C. 
Kimball,  Boston,  Mass.,  is  the  Engr.  Louis  A.  W'alsh,  51 
Leavenworth   St.,   Waterbury,   is   the  Arch. 

Altinghamton.  N.  V. — (Official) — Bids  will  be  received  until 
2:30  p.m.,  Jan.  21,  by  the  State  Hospital  Commission,  Capitol, 
Albany,  for  heating,  plumbing  and  electric  work,  and  new 
boiler  and  stack,  for  the  new  building  for  Chronic  Patients 
at  the  Binghamton  State  Hospital.  See  advertisement  under 
"Contracts  To  Be  Let"  in  issue  of  Dec.  31. 

-A-Collinti.  N.  Y. — (Official) — Bids  will  be  received  until 
2:30  p.m.,  Jan.  21,  by  the  State  Hospital  Commission,  Capitol, 
Albany,  N.  Y.,  for  underground  steam  connections,  etc.,  for 
the  existing  buildings  of  the  Gowanda  State  Homeopathic 
Hospital,  Collins.  See  advertisement  under  "Contracts  To  Be 
Let." 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  xintil  3  p.m.,  Jan.  13,  by  the  Board  of 
Trustees  of  Bellevue  and  Allied  Hospitals,  415  East  26th  St., 
Borough  of  Manhattan,  for  additions  and  alterations  to 
plumbing  and  gas  fitting  in  the  present  main  building  of  the 
Harlem  Hospital,  136th  and  137th  St.  and  Lenox  Ave.  Bids 
will  be  received  at  the  same  time  for  plumbing,  heating  and 
ventilating  work  for  the  alterations  in  the  power  house  and 
ambulance  station  of  the  Harlem  Hospital.  John  W.  Brannan, 
M.  D.,  is  Pres.,  Bd.  of  Trustees. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — The  United 
Electric  Light  &  Power  Co.,  130  East  13th  St.,  New  York, 
has  t.-vken  out  a  permit  for  the  construction  of  a  three-storv, 
25xl00-ft.  substation,  at  354  "U'est  45th  St.  It  will  cost  $65,000. 
W.  E.  McCoy,  130  East  15th  St.,  is  Arch. 

♦Poaarhkeepsie,  N.  Y. —  (Official) — Bids  will  be  received 
until  2:30  p.m.,  Jan.  21,  by  the  State  Hospital  Commission, 
Capitol,  Albany,  for  a  motor  for  laundry  at  the  Hudson  River 
State  Hospital,  Poughkeepsie.  Lewis  M.  Farrington  is  .\sst. 
Secy,  of  the  Comn.  See  advertisement  under  "Contracts  To 
Be  Let." 

-A Yorkto-wn  Heights.  N.  Y. —  (Official) — Bids  will  be  received 
until  noon,  Jan.  12,  by  William  B.  Osgood  Field,  Pres.,  Bd. 
of  Mgrs.,  New  York  State  Training  School  for  Boys,  2  West 
45th  St.,  New  York,  N.  Y.,  for  the  heating,  plumbing  and 
electric  work  for  seven  cottages,  and  for  the  construction 
of  a  power  house  and  coal  pocket  for  the  training  school. 
See  advertisement  under  "Contracts  To  Be  Let"  in  issue  of 
Dec.   31. 

Camden.  N.  J. — The  Victor  Talking  Machine  Co.  Is  receiv- 
ing bids  for  the  construction  of  a  power  plant,  estimat.-.l  to 
cost  $150,000,  as  a  unit  of  the  group  of  new  buildings  c  tii\c 
about  $1,000,000.  The  proposed  power  house  will  be  loc.itcd 
at  Cooper  and  Front  St.;  it  will  be  100x220  ft.,  two  sto' ies, 
with  a  foundation  of  monolithic  concrete.  Ballinger  &  I'errot, 
Philadeli)liia,  is  Engr.  in  Charge. 

HolmeMbiirg,  Penn. — Bids  will  be  received  until  noon,  Jan. 
i.;,  bv  R.  H.  Harte,  M.  I>.,  Dir..  Dept.  Public  Health  and 
Charities,  5S4  City  Hall,  Philadelphia,  for  the  construction  of 
a  power  plant  for  the  Home  for  the  Indigent,  Holmesburp. 
Philip  H.  Johnson,  1.S24  Land  Title  Bldg.,  Philadelphia,  l» 
Arch.      Noted    Dec.   3. 

■f  LnnNforil,  Penn. — The  Panther  Valley  Electric  Light,  He;\t 
&  I'ower  Co.,  Lansford.  has  awarded  the  contract  for  the  con- 
Htructlon  of  a  substation  to  cost  about  $10,000  to  ANDREW 
BRKSLIN.   SummlthlU.   I'enn.      Noted   Oct.   29. 

Rochester,  Penn. —  (Official)  -Bids  will  be  received  until 
8  p.m.,  Jan.  12,  by  the  Boanl  of  Directors  of  the  School 
DIatrlct  of  Rochester,  for  steam  heating  and  mechanical 
ventilating  systenis  in  the  new  High  .School  building  at 
Rochester,  George  F.  Bauer  Is  Pres.  and  George  H.  Karcher 
IH  Secy,  of  the  Bd.  of  BIr. 

+l(ockninrt.  Ha. — The  City  Council  haa  awarded  confractj 
for  new  boilers  and  generators  for  the  municipal  electrlc-llght 
plant  lo  the  AMKS  IRON  WOKK.S,  o.swego,  N.  V.,  and  the 
AI.LIS-CII.M.MIOItS  CO..  Milwaukee.  Wis.,  respectively.  Noted 
July  30  and   Aug.   27. 

Louisville.  Ky. — Rids  will  bo  received  until  Jan.  14  by  the 
Board  of  I'Mvicatlon  for  the  Inatnllutlon  of  heating  and  venti- 
lating eiiulpment  In  a  achool  building  at  Sixth  and  A\'aln\it  St 
J.   Earl  Henry  Is  Arch,  and  Ei\gr. 
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T.unlB^lltr.    Kj-.— II    Ih    r.pnil.il    JJii.t    thn    I.oiiImvIIIo    nrldffo 

..11    Co.     liiiN     ilKfUloil     to     iluiiiK.-     nil     of     lln     iiioloiM     from 

I     to    tiltKi'iiiitliiK    ourrnit,    iind    will    hood    iiurchiiiio    now 

s  uKKi'<'K<ttlt<K    Hcvonil    liuiiilii'il    liorHi'powfr. 

'•nlrni.   «lhU»-  -It    l«    i't<|ioi  tuil    llxtt    llu«   t'ltv    Ooiiiicil   Im   con- 

^lilriiiiK   llif  InHliilIatlon  of  ii  iiiiiiilclpiil  olcftrlu-llKlit  pliint  to 

I'oHl  mIm>u(   C'li.onii. 

I'olrtlo.    Ohio      (Otilolnl) — MIiIh     will     l>o     rrrolvrd     until     10 

l:in.  1".'.  I'V   thr   lloiird  of  I 'oiiinilHMloii<>rM  of  I.uciih  County, 

.•    fouMtrm-tloii    ami    i'i|iii|iini'Ml    of   41    ni-w    IIkIiIImk.    Iiciit- 

ul    pouiT    piniit    for    Ih.-    I.uciim   County    ClilldriMiM'    Homo, 

M>r.    I.'.:i0    NU-hoIiiH    Hl.lK  ,    T0I...I0.    Ih    lOuRr.      CliiirlrH    .1. 

Imili.r    Is    Auih.    of    I.iuiim   County.      Noti-il   Oct.    Ifi,    liMI. 

.uln-MV.  MIfh.— An  rl.-itlon   will   !>.•   h.>I<l.  .Inn,    II.  at   which 

uxcuH   will    vote    on    the    (|u.-Ktlon    of    iHHuInK    $7r>0  000    In 

.    to   ho    u«<mI    for    th<'    coiiHtructlon    of   11    niunlclpiil    ll^ht 

M.wiT    plant.      Ilcrman    H.    lOvnwr    Ih    City    ICuKr.      Noted 

1:1  anil  Oct.    1.1,   mil. 

T  luln.   III. —  If    Ih   ivpoito.l    that  a   Hpcclal  idcctlon    will   Hoon 

M  at    which    Iho  cltlxcnH   will   vote   on    the   i|U<-Htlon   of   Ih- 

,<:•.'.. noo    In    hondH    to    lie    umcI    for    the    InHtallatlon    of    11 

.nl  eloclrlc-llnht  plant.     William   K.  .Sylla  Ih  City  Clk. 

iilnnti.    Win. —  The    A.shland     l.lKhtliiK'    Co.     iiIaiiH    to    con- 

:i\\    auxiliary    Htoam    plant    In    thi-    west    end    of    the    city, 

.•r  to   bulM  a   ni'W   jjas   plant  and   hold.r.      It    In   reported 

II  of  this  work   will   lie  .lone   within   the  ne.vt  hIx   monlh.s. 

•  iienM«rr.    Win. — The    Wl.sconsln    Railway    ComnilsHlon    han 

uo.i   the    l.an.-aster   Kle.Mric   l.ltrht    \-    Power  Co.    to   Ihsuc 

'   In   Htock    for   the   p\iichase   of   power   an.l    traiiHmlHHion 

i'.'tween    I'lattevllle    anil    I.ancaHter. 

I    .iiibrrluii.   Minn. — The   lo.'al   electrlc-llRht   plnnt   hns   been 

se.l  l>v  U.  K.  Wherland.  Redwood  Falls,  and  H.  L.  Wher- 

I'ailhault.      It   Is   reiiorted   that   the  new  owners   will  ex- 

.iid    improve    the    i>l:int. 

i.iHrUI,  Knn. — The   ICloctric  LitilU  ami   Water  Commla»lon 

ea    authorize.l    l>y    the    City    Coun.-il    to    install    iin    a.lill- 

.ito-kw.   Kcneiatinn   unit   in    the    municipal   electric-llvrht 

It    is    upderstooil    that    bids    will    l.c   aaked    within    the 

;.»\!    ;;i>  .lays.      W.    .1.    Welfelt    is   Supt. 

MmlUon.  S.  I>.— The  City  Council  will  improve  the  munici- 
pal elertric-linht  plnnt  at  a  cost  of  ab.iut  $20,000.  A  new  en- 
Klne  ai\.l  nen.iator  will  be  purchased.  Hdward  Rafferty  is 
Supt.   of   the   plant. 

Worlnnil.  >V>o. — It  Is  reported  that  plans  are  being  made  to 
rehuil.l  the  plant  of  the  Worland  Electric  LiKlit  Improvement 
Co..  which  was  recently  burned.  E.  G.  Ditto,  Worl.Tnd.  is  Mgv. 
of  the  comjiany. 

Prnlrlo  Home.  Mo. — The  Town  Board  h.Ts  cranted  a  20-year 
franchise  to  Kelly  Simmons  for  the  construction  and  opera- 
tion of  an  electric  lieht  |)lant  in  Prairie  Home.  The  buildini? 
will  li.-  SOxlO  ft.  and  the  plant  will  be  of  the  alternating- 
current  type.  Pairbanks-Morse,  2.'>-kv.-a.,  driven  by  a  25-hp. 
enpine. 

Fort  Itidwrll,  fnllf — It  is  reported  that  R.  R.  Rice,  H.  Dun- 
har  an.l  J.  McCosh  .Smith  contemplate  the  inst.-illation  of  gas 
plants  nt  Fort    ISidwell  and   EaKleville.  Modoc  County.  Calif. 

Brorkville.  Ont. — The  Provincial  Hydro-Electric  Commis- 
sion conteniolates  the  construction  of  an  auxiliary  power 
house  nt  P  ockville  to  cost  about  $4000.  W.  W.  Pope,  Con- 
tinental Life  HldEf..    Toronto,   is  Secy,  of  the  Comn. 

KamloopH,  n.  C. — It  is  reported  the  city  contemplates  ex- 
tensions and  improvements  to  the  municipal  electric  liRht 
plant  at  an  estimated  cost  of  $40,000.  J.  J.  Carment  is  Secy, 
ind  Tr.aF. 

BRIDGKS 

+f  oncord,   ^.   II. — The   City   Council    has   awarded    the   con- 

'.ir   the   construction    of   the    Pembroke    Bridge    over   the 

ick  River,  to  the  BERLl.N'  CON.STRl'CTION  CO..  Berlin, 

at    $23,99.'?.       The    briilije    will    be    470    ft.    long.       Noted 

NOV    I'.',  r>ec.   3  and    10. 

Northniiipton,  MnNN. — The  Commissioners  of  H.ampshire 
?ounty  liave  had  tentative  plans  prepared  for  the  proposed 
rtridtje  over  th'.-  Connecticut  River,  by  John  R.  Worcester 
fe  Co,  "9  Milk  St..  Boston.  The  cost  is  estimated  at  $200,000. 
S'oted   Dec.   IS,   1913. 

■»Ti.ldletown,  Conn. — The  Board  of  Selectmen  plans  to  begin 

11    the    early    spring    on    a    concrete    bridge    connecting 

I  own    with    South    Farms,    to    replace    the    present    steel 

^     uie.     It  is  reported  that  the  piers  of  the  old  bridge  will 

>t.TVi    for   the    new   one.      The    bridge   will    be    6S    ft.    long   and 

16   ft.    wide.      The    cost    is   estimated    at    from    $4000    to    $5000. 

I.  M.   Lucey   is  City  Engr. 

BailHton  Spa,  X.  Y. — The  taxpayers  of  the  Town  of  Ballston 
iiave  vote.l  in  favor  of  appropriating  $(iSOi)  for  the  construc- 
;ion  of  a  new  bridge  over  Mourning  Kill.  This  bridge  will  be 
»  part  of  the  new  state  highway  to  be  built  from  Dunning  St. 
10  V.  Corners. 

-A^^'awnrNinc:,  X.  Y. —  (Official) — Bids  will  be  received  until 
.  .Ian.  Ifi.  by  the  Town  Board  of  the  Town  of  Wawar- 
Ister  County,  at  the  Town  Hall,  I':il.nville,  N.  Y  for 
Instruction  of  a  steel  highway  bridge.  197  ft.  long. 
Rondout  Creek.  Silas  S.  Shurter  is  Town  Supt.  of 
liyi  ways,  Town   of  Wawarsing. 

Jrrney  City.  X.  J. — The  New  Jersey  &  New  York  Bridge  Co. 

lis  l.-en  incorporated  for  the  purpose  of  building  a  bridge 
vate  enterprise  over  the  Hudson  River  between  Xew 
nd  New  Jersey.  Before  arrangements  can  be  made. 
r.  Hu<I.<^on.  Essex  and  Bergen  Counties.  N.  J.,  must  co- 
■  In  the  plan,  an.l  at  the  present  time,  Bergen  County 
s  annf>unced  itself  as  in  favor  of  the  project.  The  in- 
tors  of  the  company  are:  J.  Wilkes  O'Neil.  mavor  of 
Meld.   W.   M.   Connell   and    Milton   O.   Jones.    Bergehfteld; 

'oh  II     r>.    Holm.->n,     Malcolm     Mackev.     Tenaflv;    and      Thomas 

-lendinnen.    Fort    Lee. 

I.prHport,    Penn. — The    Board    of    Commissioners    of    Berks 

has    submitted    plans    for    a    new    reinforced-concrete 

over  the  Schuylkill   River,  between  Leesport  and  Onte- 

Township,    to    the    State    Water    Supply    Commission 


for  approval.  ConHtrintlon  of  the  lirldKe  will  be  begun  aw 
Hoon  UM  permlNHlon  Ih  Krantxil  by  tlio  ConimlHHion.  Charlo 
I'.  San.lerH,  ItejtilJnK,  Ih  County  iJuKr.  IJ,  K.  Iloch,  Ueadlntc. 
Ih   County    Ccintroller.      Notoil    fiec.    17. 

+  >lurHnuti>««n.  W,  V«. —  (Olllclal)— Th..  County  Court  of 
.M.in.inKalla  County  Iihh  awanle.l  the  .-onlra.-t  for  the  con- 
Hlru.ll..ii  ..f  a  ir.d.ft.  r.lnfor.  .'.I  .  oncrele  brl.lgo  at  Houth 
Moikantown  to  Ci)l,K  Illto.S.  INC..  I  (!  .St.  Paul  HI..  Italtlmore. 
M.I..  at  ».'.:i,.i:n.  i»th.r  blil.lerH  were;  K.  J.  Lan.lor,  Canton, 
Ohio,  tr..'..01il;  II.  J.  /.evely.  .Morgan town,  JBI.r.O'.i;  H.  C.  lirookH 
Co.  Inc..  MartlnHl.urK.  W.  Va..  $fi3.l(ir,;  Keelev  liroH.  A;  <;ilnior<j, 
(  laikHliurg,  W.  Va.,  $fl«,r,(i|;  liravo  C.ntra.t  log  Co.,  PlttM- 
burgh,  P.im,.  $fi7,2.'.l',;  C.m.r.le  Ste.l  Mrl.lg.-  C....  Cl.irkHburg, 
W.  Va.,  »70.!II3;  FarriM  llrl.lge  Co.,  CharleHton,  VV.  Va„  171,30?; 
Luten  llil.lg.-  Co.,  Vork,  Penn.,  $7I,4N7;  John  F.  Casey  Co., 
PlllHburgh.  Peim.,  »7:i,4r.7:  I.  ,\.  Weaver  &  Co.,  Morgantown, 
|S7.90ri.  The  .Monongahula  Valley  ICnglni^erlng  Co.,  MorKan- 
to^vn,   Ih   l':nKr.-ln-ChHrgu.      Note. I   May  21   and   Dec.   17. 

.\(lnnln,  «in.— .See  Item  under  "MlHccIlancoUH,"  Fair  Build- 
ings. 

Kno'kvllle.  Trnn. — The  Hoard  of  (.'ommlHHlon.'rM  of  Knox 
County  will,  It  Ih  r.port.-d,  ni.iko  ati  approprl.-it  ion  of  $4000  to 
be  UHi-d  r.ir  re|ila.'lng  the  prcHenl  woo.l.'U  lirldg.B  on  Straw 
Plains  Plk..  with  r.lnf.ir.'.  d-eoner.'t..  Htrnctures.  The  P.oard 
will  ais..  approprlal..  $4000  for  rellooring  and  npainting  the 
Holston    Itlv.r  Hri.lge. 

<  oliinihuN.  Olili»^(Omclal) — The  Board  of  CommlMHionerH 
of  Fr.inUlIn  County  has  rejected  all  bids  received  for  con- 
Htructirm  .iiiproaches  to  the  Williams  Bridge  In  Perry,  Nor- 
wich an.l  Fr.iTiklln  Town«liipH,  :ih  being  above  the  Engineer's 
estimate.      John    S.ott    is   Clk.    of  Comrs.      Noted    Dec.    10. 

Ilelnwiiro,  OliUi — Contracts  will  be  awarded  about  June  1, 
by  the  Boaril  of  Commissioners  of  Del.-iware  County,  for  the 
construction  of  five  steel  bridges  with  concrete  .ibutments 
Th.'  estlniJited  total  cost  is  $100,000.  Plans  are  being  prejiared 
1>.\    F.  C.   Higle.v,  County   Engr. 

'I'wiedo,  Ohio— The  City  Council,  on  Dec.  28,  authorized  the 
issu..  of  bonds,  and  directed  the  City  Engineer  to  prepare 
plans  for  repaving  the  Fas.sett  SI.  Bridge  with  wood  blocks, 
at  an   estimated   co.st  of  $4. ",,000.      Noted    Dec.    10. 

YonnKMtown.  Ohio — Bids   will    be    received    until    J,an     14     by 
the  Commissioners  of  Malioning  Countv,  for  the  sale  of  $40,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion   of    a    bridge    across    the    Mahoning    River    at    West    Ave 
Youngstown.     Frank  H.  Vogan  is  Clk.  of  Comrs. 

F:corMe.  Mich. — The  lowest  bid  received  for  the  construc- 
tion of  a  Scherzer  rolling  lift  bridge  over  Ecorse  Creek  was 
that  of  the  Toledo  Bridge  &  Crane  Co.,  Toledo,  Ohio,  at 
about   $30,000.      Noted   Oct.    1   and   22. 

•  Chlcneo,  III. —  (Official ) — Bids  will  be  received  until  noon. 
Jan.  14.  by  John  McCillen.  Clk.  of  the  Sanitarv  District  of 
Chicago,  Rooiji  700,  810  South  Jlichigan  Ave.,  "for  the  con- 
struction of  the  steel  superstructures  of  two  highway  bridges 
over  the  Calumet-Sag  Channel,  p'or  further  information,  see 
advertisement  under  "Contracts  To  Be  Let." 

(ii-epn  Bay,  Win. — It  is  reported  that  plans  have  been  pre- 
pared by  A.  Braun,  City  Engr.,  for  a  new  bascule  bridge 
oyer  the  Fox  River  at  Main  St.,  to  cost  about  $170,000.  It 
will  be  .135  ft.  long,  steel  superstructure  and  concrete  sub- 
structure and  ai)proaches.  The  date  for  receiving  bids  has 
not   yet   been   fixed. 

MiUvankee,  WIh. — The  Department  of  Public  Works  has 
been  unable  as  yet  to  call  for  bids  for  the  construction  of  the 
State-Martin  St.  Bridge,  estimated  to  cost  about  $175,000,  as 
no  agreement  has  been  made  with  the  property  owners  for 
condemning  real  estate  on  the  east  approach  in  order  to 
straighten  the  line  of  the  bridge.  The  necessary  appropria- 
tion lias  been  available  since  July  1,  and  plans  have  been 
coniiileted  by  the  City  Engineer.  F.  G.  Simmons  is  Comr 
of   Pub.    Wks.      Noted   Apr.    9,    1914. 

Hneinp.  Wis. — It  is  reported  that  bids  will  be  asked  about 
Mar.  15  by  the  Commissioners  of  Racine  Countv  for  the  con- 
struction of  a  steel  bridge  on  concrete  abutments  to  be  located 
at  Mount  I'leasant.  Racine  Countv.  James  Mutter  is  Highwav 
Comr.  of  Racine  County. 

+MrIruNe.  Minn. — The  Commissioners  of  Stearns  County 
St.  Cloud,  Minn.,  have  awarded  the  contract  for  the  construc- 
tion of  State  Bridge  No.  1605  on  State  Road  No.  1  to  the 
M.    ADAMS   CO.,    Minneapolis,    Minn.      Noted    Dec.    17. 

Topeka,  Kan. — Plans  are  being  prepared  bv  A.  R.  Young 
City  Engr..  for  a  new  reinforced-concrete  bridge  over  Shung- 
anunga  Creek  at  Kan.sas  Ave.  The  bridge  will  be  about  100 
ft.  long  and  30  ft.  wide.  Tb.e  contract  for  its  construction 
will  be  awarded  soon  after  the  first  of  the  year,  with  the 
understanding  that  the  Topeka  Ry.  Co.  will  pay  one-half 
the  cost,  and  in  return  will  be  permitted  to  use  the  bridge 
when    its   South    Kansas   Ave.    extension    is   built. 

+Davld  City,  Xeb.— The  Board  of  Commissioners  of  Butler 
County  has  awarded  the  contract  for  bridge  construction 
during  1915,  to  the  NEBRASKA  CONSTRUCTION  CO.,  Lincoln, 
Neb. 

Kearney,  Neb. — It  is  reported  that  bids  will  be  received 
until  Jan.  25  by  the  City  Clerk  for  the  construction  of  a  46- 
ft.   steel   arch. 

Elk  Point,  S.  IJ.— (Oflicial)— All  bids  opened  Dec.  24  bv 
the  Commissioners  of  Union  Countv,  for  countv  bridge  con- 
struction during  1915,  were  rejected,  and  new"  bids  for  the 
woik  will  be  received  until  Mar.  2.  Edward  Holden  is 
County    .Vudr.      Noted    Nov.    5. 

+Beeville,  Tex. — The  Commissioners'  Court  of  Bee  Countv 
has  awarded  the  contract  for  the  construction  of  a  three-span 
steel  bridge  over  Toro  Creek,  to  AUSTIN  BROS.,  Dallas,  at 
$39.>0;  the  contract  for  a  concrete  bridge  over  San  Domingo 
Creek,  near  Normanna,  was  awarded  to  BAILEY  MILLS 
Victoria,   Tex.,   at   $2000. 

+TulHa.  Okln. — (Official) — The  Board  of  Commissioners  of 
Tulsa  County  has  awarded  the  contract  for  the  construction  of 
two  steel  bridges  with  concrete  floors  to  the  OREGON!  \ 
BRIDGE  CO.,  Lebanon,  Ohio,  and  Oklahoma.  Okla.  Bids  were 
received  Dec.  7.     Noted  Nov.  26. 


E  N  G  I  N  E  E  R  I  N  ti     X  E  W  S 


Vol.  T3,  No.  1 


Seattle,   AVash. — The  Board  of  Public  Works  has  approved 

plans  foi  the  trestle  approaches  to  the  1.5th  Ave.  N.  W., 
Bridge  over  the  Lake  Washington  Canal.  It  is  reported  that 
bids  for  their  construction  will  be  asked  at  once.  A.  L.  Valen- 
tine is  Chn.  Ed.   of  Pub.  Wks.     Noted   Dec.   10. 

+Spokane,  Wash. — The  Board  of  Public  Works  has  awarded 
the  contract  for  the  construction  of  a  bridge  from  Sprague 
Ave.  and  Milliard  St.  over  the  division  freight  house  of  the 
Northern  Pacific  Ry.  to  Division  St.  and  Riverside,  to  R.  T. 
LAWRENCE,  Spokane,  at  about  $20,uOO. 

Portland,  Ore. — It  is  reported  that  bids  will  be  asked  about 
Jan.  15  for  the  construction  of  tlie  Holgate  St.  Viaduct  for 
the  Southern  Pacific  Co.  It  will  extend  from  East  ISth  to 
East  23d  St.,  and  will  consist  of  four  75-ft.  steel  spans,  through 
girder  tvpe,  with  earth  approaches.  The  estimated  cost  is 
foS.OOO.   "John  R.  Hanson  is  City   Engr.     Noted  July  9,  1914. 

+The  Dalles,  Ore. — The  contract  for  the  construction  of 
eight  steel  swing  bridges  over  the  Dalles-Celilo  Canal  has 
been  awarded  to  the  COWLITZ  BRIDGE  CO.,  Yeon  Bldg., 
Portland,  at  $lo,!>63.  Also  noted  under  Federal  Government 
Work. 

+San!;er,  Calif. — The  following  bids  were  received,  Dec.  18, 
by  the  Board  of  Supervisors  of  Fresno  County,  Fresno,  for 
the  construction  of  a  400-ft.  reinforced-concrete  bridge  over 
the  Kings  River  above  Sanger.  A.  Techert  &  Sons.  $26,600; 
Clinton  Fireproofing  Co.,  $26,400:  W.  J.  KETTLEWELL  & 
SON,  $19,6S0  (awarded  contract);  Thompson  Bros.,  $21,900; 
Mercereau  Bridge  &  Construction  Co.,  $29,450;  Johnson  Bros., 
$21,440;  Blake  Bros.,  $24,400;  Pacific  Coast  Construction  Co., 
$22,400;  Mesmer  &   Rice,  $25,000.      Noted   Dec.   3  and   10. 

+The  contract  for  constructing  ten  wooden  pile  bridges 
over  the  Kings  River  was  awarded  to  W.  F.  JONES,  at  $10.70 
a  foot  for' all  bridges.  Other  bidders  were;  Parlier  Con- 
struction Co.,  $9063;  Widlev  &  Yost,  nine  bridges,  $9.00; 
Lovelace  Bros.,  $9777;  Thompson  Bros.,  $9S10;  Johnson  Bros., 
nine  bridges,  $11,258;  Pacific  Coast  Construction  Co.,  $8780; 
Mesmer  &  Rice.  $12,597.  D.  M.  Barnwell,  Fresno,  is  County 
Clk. 

+St.  Catharines,  Ont. —  (Official) — The  City  Council  opened 
the  following  bids  Dec.  8,  for  the  construction  of  the  St. 
Paul  St.  High  Level  Bridge:  CANADIAN  BRIDGE  CO.,  Walker- 
ville,  Ont.,  $91,420  (awarded  contract):  Hamilton  Bridge 
Works,  Hamilton.  Ont.,  $97,425;  Dominion  Bridge  Co.,  Mon- 
treal, Que.,  $101,879;  McGregor  &  Mclntire,  Toronto,  $112,012; 
Canadian  Allis  Chalmers  Co.,  Toronto,  $122,448:  Standard 
Steel  Construction  Co..  Welland,  Ont.,  $133,360.  Noted  Oct.  S, 
Nov.   19  and   Dec.   24. 

+<)anto  Domingo.  Dominican  Republic — The  Director  Gen- 
eral of  Public  "U'orks  has  awarded  the  contract  for  the 
construction  of  a  steel  bridge  over  the  Ozama  River  at  Santo 
Domingo  City,  to  JOSE  TURl'LL.  Santo  Domingo  City,  at 
$91,237.      List   of    bidders   noted    Dec.    31. 

W.VTER-Sl  ri'LY — IKRIG.ITIOX 

+Sprinefield,  Mass. — The  contract  for  c.-i.  water  pipe  and 
fittings  has  been  awarded  by  the  Board  of  Water  Commis- 
sioners to  R.  D.  WOOD  &  CO.,  Philadelphia,  Penn. 

Warwick,  R,  I. — The  town  has  retained  O.  Perry  Sarle, 
Engr.,  Providence,  to  make  an  investigation  for  the  construc- 
tion of  a  water  system.     Noted  Oct.  29. 

+>-ew  Rrttain.  Conn.— The  contract  for  pipe  for  the  water 
department  has  been  awarded  to  STANDARD  PIPE  &  FOUN- 
DRY CO.,  Bristol,  I'enn.,  at  $5900. 

Thcmpsonville,  Conn. — A  petition  to  the  General  Assembly 
has  been  filed  with  the  Secretary  of  State  by  the  Thompson- 
viUe  Water  Co.  for  permission  to  build  dams  across  streams 
in  the  towns  of  East  Granby.  Enfield,  East  Windsor  and  Som- 
ers.      H.   R.   Cooper   is   Supt.      Noted   Jan.   1,   1914. 

\Ibany.  ?f.  Y. — W.  Greenlach,  Comr.  of  Pub.  Wks.,  has 
recommended  the  installation  of  water  meters  for  the  entire 
system. 

Barker,  N.  Y. — At  an  election  held  recently  the  property 
owners  voted  in  favor  of  Issuing  $30,000  in  bonds,  the  pro- 
ceeds of  which  will  bc'  used  for  the  installation  of  a  water 
system.     Noted  Aug.   6. 

New  York,  \.  Y. —  (Borough  of  the  Bronx)  —  (Official) — 
Bids  were  received  by  the  Department  of  Water  Supply.  Gas 
and  Electricity  for  dismantling  and  transporting  one  pumping 
engine  from  the  ISaldvvln  Station  to  the  179th  St.  Station,  and 
reerectlng  it.  Including  foundations,  as  follows:  Almirall  &  Co.. 
$7317:  Henrv  E.  Fox  ('(mtracting  Co..  $7900;  Frank  1.  Eisinger, 
$7953-  McHrirg  &  Barton  Co..  $8272;  and  Christopher  Nally. 
710  Columbus  Ave.,  New  York   (low  bidder)  at  $6875. 

:Vew  York,  N.  Y. —  (Official) — Bids  will  be  received  by  the 
Board  of  Water  Suppiv,  Muni(li)al  Bldg.,  Manhattan,  until  11 
a.m..  Jan.  19  for  Contract  162.  for  SOOO  scfuares  of  face  cutting 
of  stones  for  Kensico  dam.     Charles  Strauss  Is  Pres. 

^Newark.  N.  J. — The  citv  has  awarded  the  contract  to  P. 
If  iv  J.  CONTON  at  al)out  $5000  for  <-on»tructlng  a  tank  and 
tower  at   the   new   city   almshouse  at   Ivy    Hill.      Noted  Nov.   19. 

PlttnburKh,  Penn. —  (Omrlal) — Bids  will  be  received  until 
10  ii  ni  Jan.  8.  bv  the  City  Controller  for  a  boiler  feed  pump, 
heater  and  ai>purten;inc-es  for  the  Merr(m  IIlll  Pumping  sta- 
tion iiniler  Contract  No.  2-K  for  the  Bureau  of  Water.  Robert 
Swan   l.s   DIr.   Dept.  of  Pub.   Wks. 

'^Ilaltlmore.  Md.— The  contract  for  C.-I.  pipe  and  specials 
for  rh«  water  deiiartnient  has  been  awanletl  to  WARREN 
KOfNDRY   &    MACHINE   CO..    I'hlUli.Hburg,    N.    J.,   at    $157, 613. 

+Thn  contract  for  calcium  hyi>ochlorltc  for  treating  wnter 
In  the  r-H.rvoIrs  hiH  been  awarded  to  THOMHEN  CMEMICAI. 
CO..    Ilaltlmoro.  at   $9765. 

Cbeslertown,  IWd.  The  Water  Board  plans  to  build  an 
olevated  tnnk,  estimated  to  cost  $25,000.  Hugh  Downing. 
Dover.    l>el.    is    Engr. 

I.nurel.  Md.— Bids  will  probably  ''"  received  In  January  for 
mnUliig  exti'fisloriH  to  the  water  system  and  for  Installing  n 
nitration  plant.  Harry  .Mtcvens.  Tnlon  Trust  Mldg..  Washing- 
ton   I).  C  Is  Engr.     H.  H.   Phelps  Is  Clk.      Noted  Juno  4. 


Clarksburs,  W.  Va. —  (Official) — The  city  plans  to  install  a 
new  high  lift  pump  and  to  build  a  storage  dam  for  the  wa- 
ter system  this  year.  Scotland  G.  Highland  is  Secy,  and  Gen 
Mgr. 

Asheville.  N.  C. —  (Official) — The  city  plans  to  lay  6000  ft. 
of  10-in.  water  mains  in  College  St.  to  intersect  with  the  wa- 
ter main  for  Grove  Park  Section.     William  Francis  is  Supt. 

North  Auiirusta,  S.  C. — The  North  Augusta  Water  &  Gas 
Co.  has  been  incorporated  by  W.  R.  Dawson  and  C.  R.  Dawson 
with   a   capital   of   $50,000. 

Jacksonville.  Fla. — See  item  under  "Miscellaneous,"  Harbor 
Improvements. 

Tampa,  Fla. — According  to  press  reports  plans  have  been 
prepared  by  C.  'C.  Whitaker,  Engr.,  Atlanta,  Ga.,  for  the 
construction  of  a  reinforced-concrete  reservoir  for  the  Tampa 
Water  Works  Co.  The  estimated  cost  is  $40,000.  Noted 
July  16. 

.Marion,  Ky. —  (Official) — Bids  will  probably  be  received 
about  Feb.  1  by  the  Marion  Water  &  lee  Co.  for  the  construc- 
tion of  a  water  system.     Noted  Dec.  17. 

CleTcIand,  Ohio — (Official) — Bids  were  received  Dec.  24  for 
two  lOO.oOo-gal.  and  one  60,000  gal.  low-lift  steam-turbine 
reduction-gear  driven  centrifugal  pumps  at  the  Division  Ave. 
pumping  station:  Dravo  Doyle  Co.,  Pittsburgh.  Penn..  $129.- 
667.  alternate  bid,  $134,750;  and  AUis-Chalmers  Mfg.  Co.. 
Milwaukee,  Wis.,  $129,950. 

+The  contract  has  been  awarded  to  R.  D.  "U''OOD  &  CO.. 
Philadelphia.  Penn.,  at  $25,545,  for  fire  hydrants  and  sluice 
gates  for  the  Department  of  Water.  Bids  opened  Dec.  18. 
Noted   Dec.   17. 

Coshocton,  Ohio — A  resolution  has  been  passed  by  the  City 
Council  declaring  it  necessary  to  construct  a  3,000,000-gal. 
reservoir  hill.  Chester  &  Fleming.  Union  Trust  Bldg..  Pitts- 
burgh, Penn.,  are  the  Engrs.     Noted  July  16  and  Dec.  24. 

Fostoria,  Ohio — The  City  Council  has  decided  to  build  a 
reservoir,  a  softening  plant  and  a  filtration  plant.  Charles 
.\.  Latshaw  is  City  Engr.     Noted  Sept.   17. 

Toledo,  Ohio — The  W^illiam  J.  Sherman  Co..  Nasby  Bldg., 
Toledo,  has  submitted  plans  for  the  high-pressure  pumping 
station.  The  plant  will  be  located  near  the  Cherry  St.  bridge. 
The  estimated  cost  is  $175,000.     Noted  July  9. 

4-'A-Chicago,  111. —  (Official) — The  contract  for  constructing 
Section  1  of  the  Wilson  Ave.  water  tunnel  has  been  awarded 
by  the  Citv  of  Chicago  to  FITZSIMMONS  &  CONNELL 
DREDGE  &  DOCK  CO..  10  South  La  Salle  St..  Chicago,  at  $403.- 
179.     List  of  bids  noted  Dec.   17. 

^Kansas-  III. — The  contract  for  constructing  a  distributing 
system  has  been  awarded  to  T.  A.  HARDMAN.  Olney.  at  $8352. 
C.  L.  James,  Mattoon,  is  Engr. 

+Rock  Island,  111. — The  contract  for  laying  water  mains 
in  a  number  of  streets  has  been  awarded  to  P.  F.  TRENKEN- 
SCHUH,   at    $13,735. 

Antigu,  AVls. — It  is  reported  that  the  Wolf  River  Improve- 
ment Co.  intends  to  push  work  on  its  reservoir  project  during 
the  spring  and  summer.  Plans  call  for  a  concrete  dam,  26  ft. 
high  in  the  town  of  Ainsworth,  to  flood  18.000  acres,  and  a  20- 
ft.  concrete  dam  in  the  town  of  Elcho  to  flood  19,500  acres. 
Roth  dams  are  to  be  eciuipped  with  gates  for  regulating  the 
flow   into   Fox  River  and  Winnebago  Lake. 

Pretty  Prairie,  Kan. — An  election  will  be  held  Jan.  18  to 
vote  on  the  question  of  issuing  bonds  for  $17,000,  the  proceeds 
of  which  will  be  used  for  the  installation  of  a  water  system. 
Rollins  &  Co.,  Kansas  City.  Mo.,  is  preparing  plans.  Noted 
Dec.   24. 

Harlowton,  Mont. —  (Official)— Plans  are  being  prepared  by 
the  Garharz-Jaciueth  Engineering  Co.,  Great  Falls,  for  the  con- 
struction of  a  water  svstem.  The  plans  will  not  be  ready  be- 
fore Feb.   1.     Noted  Aug.   13  and  Dec.  17. 

Kansas  Citv,  Mo. — According  to  press  reports  the  Fire  and 
Water  Boanl  is  in  the  market  for  1400  tons  of  6-.  8-  and  12-in. 
c.-i.  pipe.     John  Donnelly  is  Pres.  of  the  Bd. 

+L,lttle  Rock,  Ark. — The  contract  for  building  a  brick 
superstructure  over  its  present  plant  has  been  awarded  by 
the  Arkansas  Water  Co.  to  CR.-VWFORD- WILLIAMSON  CON- 
.STRUCTION  CO.,  Memphis,  Tenn.,  at  $20,000.  Noted  Feb.  26. 
1914. 

+Dii;  Siiring,  Tex. — The  contract  for  laying  about  25.000  ft. 
of  water  mains  has  been  awarded  to  E.  L.  DALTON,  Dallas, 
Tex.     Noted   Dec.    3. 

Denton,  Tex. — An  election  will  be  held,  Feb.  2.  to  vote  on 
the  ciuestion  of  issuing  $114,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  making  extensions  to  the  water  and  light 
systems,  constructing  school  buildings,  for  Are  department  ap- 
paratus and   for  street   improvements. 

MlHsiun,  Tex, — The  City  Commission  contemplates  calling 
an  election  in  February  to  vote  on  the  question  of  Issuing 
bonds,  the  proceeds  of  which  will  be  used  for  the  construction 
of  a  water  system  and  electric-light  plant.  Willard  Ferguson 
Is  Mayor. 

A.Sweetwater.  Tex. —  (Offlelal) — Bids  will  be  received  until 
2  p.m.  Jan.  20,  bv  the  City  of  Sweetwater,  for  erecting  a  250.- 
000  gal.  <ylindrleal  steel  stand  pipe,  28  ft.  in  diameter  and 
60  ft.  high.     George  T.  Wilson  is  Mayor.     Noted  Dec.   10. 

•  (Official) — Bids  win  be  received  until  2  p.m.,  Jan.  20.  bv 
the  Citv  of  Sweetwater  for  the  construction  of  a  12-ln.  c.-l. 
gravity"  conduit  from  Lake  Trammell  to  Sweetwater.  Th<' 
estimated  cost  Is  $16,000.  Plans  are  on  file  with  W.  H.  Bart- 
lett.   City   Secy.      Noted    Deo.    10. 

(iiithrle.  Okla.— An  election  will  be  held  Jan.  14  to  vote  on 
the  question  of  Issuing  $50,000  In  bonds,  the  proceeds  of  which 
will  be  used  for  making  extensions  to  the  municipal  water 
system.      J.    E.    NIscley    Is   Mayor. 

Oklnhonui.  Okla.— An  election  will  be  held  Jan.  15  to  vote 
on  the  question  of  Issuing  $240,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construotlon  of  reservoirs.  t}u> 
V.   M<Clure   1m   Clly    Engr.      Noted   Nov.   6. 

Paveite.  Idaho-  ((MHeliil)—W.  C.  Sturdovant.  City  Engr.  In- 
foriiis'iiM  tli.it  the  bond  l.Msue  for  the  construction  of  a  filtration 
plant  was  defeated  al  the  Novem_ln'r  election  and  not  cnrrloci 
as    was    erroiieoUNlv    noted    Peiv    17 
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nrniKlt  lr«i,    U  nah.-    llldN    will    Im<   rofxlvril    until   Jnii.    12    liy 

^-  •ituiiilx  !•  u     h  iIkiiIIiiii    IMHiiIrt    foi    the    pvit'fhiiiiK   or  $07,UO(i 

■  mln.   111.'   IHorr.'.lH  of   ulili-h   will   In-   imm!   for  Iho  foniltrui'- 

■  ■(  itii    liil»;aUiiii   HVHiKiii 

I'tirl  'ro««nnpnil,    WnMb.  ■  -  IIIiIn    will   l>i'    raicclvi-il   ulxxil   Jnti.    9 

..xif"    AiiiliTKiui.    I'lly    ("lU.,    f>ir    i)1iii<lntr    ii    <'.-l.    iill>«'    IIih' 

•  iiiiil  iiikIim'  till'  riiiiiil  lit   till-   Io'ikI  of   I'orl  TowiiMi<iiil   Hiiv. 

>ni««nukrt>,    Orr.    -Tho    Cotiiii-ll     huH    piiNMml    iiii     c>rilliiaiii-« 

.niluu'ixiiiK    tho    t-oMstruflloii    of    ii    wnl«r    niiiln    to    tli<>    IIidUm 

of    I'm  tiaiiil     to     foMiU'Ct     with     tliv     I'ortliiliil     wiiliir     Myiiti'lii. 

Not.. I   Miiy   i\. 

4«trotlllr,  Cnlir.  Tho  '■onlnu-l  fur  ■'KoiiviiIIiik  four  iiiIIoh  of 
tho  iMiKiillon  <'.iii.ll  of  tho  l''oMlhor  ICIvor  t'aiiiil  Co.  hiiH  lioi  ii 
jiWttl.l.'.l   to   liAMl'M,  ltAYl.l':SS,    IUkkh. 

iliirrnmrntu,  t'nllf.      t'hiirloH  (i.  Ilydo  Iuih  hoon  rornninioiiih-il 

by   KriinU   i".    .Mllloi-,   t'lty    I'liiKr.,   iiml   oIIhtm,   to   nropiiro    pliiiiM 

for   tho   I'oii.ttrui-tloii    of   ii    cJilorlnitlliiK    plant.      Notod    July    H. 

MuBtrrnl,    «liir.-     Tho    rontruot     huM     hoon     rciiilvortlMoil    iinil 

jiro    ln'ini;    rocolvort    until    Jiin.    tS    l>v    the    Hoard    of    t'lly 

niKHlonorti     for    i-on.-<tru(-tlnK     thu     KIkIu     KnHin     pumpInK 

..■i\.      U  K.  Sonooal   Ih  Sooy. 

«  Irturln.  •!.  C— .\^•^•or^lln^^  to  pr<'»«  roports  thi-  City  Coun- 
I'll  ha.s  i.ilHod  $i:til. 11(111  (II  hi-  umi'iI  Io  foninionco  thi'  lonHtiiK  - 
tlon  of  tlio  Sooko  l.ako  wator  i>rojo<'t.  I>u  Cano  iV-  DuIcIht. 
KoKorH  I'lilif-.  \'aiu-i>uvor,  ari-  tho  CoiihuU.  KuKrH.  Nototl 
Nov.   SI' 


AthruM.   «rrro* — (Orllolal)  —  Itlils   will   probnhly   he   received 
iiiilll    Mar.    ir>    for    tho    coiiiitruotlon    of    n    wntor    and    ft    sewor 
•  111   for  Athoiis  and   tho   I'iraouM.     SpoclflcatlonB  are  on   tllo 
tho     I>opartincnt     of    I'oniniorco,     WaHhluKton,     IX    C.       S. 
•  maun   N   tho   dliiloniatio  r.'prosontallvo   of  (Ireecc  to  thl.i 
Aiv.   looato.l   at    Washington.   1).  C. 


SK>VKKS 

BoKton,  MiiMK. —  lilds  will  bo  rocolvod  until  Jan.  12  by  the 
Publlo  WiM'ks  I>opartniont  for  constructing  drains  in  four 
streets.      I-.    K.    Kourko    Is   1,'onir. 

^WrutHolil,  MnHK. — Tho  contract  has  been  awarded  to  C. 
C.  llAMKWKKl.,  Plttsrtold,  Mass.,  for  constructlnt?  $10,000  ft. 
of  vltrlllod  sower  pipe  from  6-  to  24-ln.  plpo,  at  T.>'",  of 
standartl. 

Stnnirord,  Conn. — Bids  were  received  as  follows  for  the 
construction  of  a  sewane  disposal  plant:  F  N.  Lewis,  New 
York,  N  Y.,  Jt;9,.'?15;  Suburban  EnjrineerinK  Co.,  New  York, 
N.  Y'.,  »71,304:  Y'ounjr  &  Ilv.le,  New  York,  N.  Y.,  $7.'), SOS; 
Harris  Construction  Co.,  Stamford,  $SI.,"i9ri;  Paly  *  Merritt, 
I'ort  Chester,  N.  Y'.,  Js6,7S6:  and  \V.  H.  Kyrich,  (Srantwood, 
N.  J.,  $92,01S:  James  C.  Harding,  170  Broadway,  New  Y'ork, 
N.  Y'  ,  Is   Kngr. 

Ilunnlo.  X.  A". —  (Official) — Bids  will  be  received  until  11 
a.m.,  Jan.  12,  by  Francis  G.  Ward.  Comr.  of  Pub.  Wks.,  for 
constructing  sewers  in  the  foUo'wlnK  streets:  Dutton,  Anglo, 
Health  St..  Woodslde  and  Potters  Hd.,  Evelyn,  Eckhert,  New- 
fleld  and  Nowburg  St.     Notod  Dec.   10. 

Jcmey  City.  >".  J Tho  State  Board  of  Health,  Trenton,  has 

ordered  the  city  to  construct  sewage  disposal  works  to  be 
completed  during  191.">.  Henry  Byrne  is  Dir.,  Dept.  of  Sts. 
and  I'ub.  Impvts      Noted  Hoc.  24. 

+*>'arth  PIninfleld,  >".  J. —  (Offlcial) — The  contract  for  con- 
structing, under  t'ontract  1,  the  outfall  sewer,  h.as  been 
awarded  bv  the  Borough  of  North  Plainfleld  to  HAURISON 
&  Bl'RTON,  220  Broadway.  Now  Y'ork,  N.  Y'..  at  $72,598,  and 
the  contract  for  constructiiii?  a  collecting  system  under  Con- 
tract 2  has  boon  awarded  to  FRANK  PUGLIA,  Paterson,  at 
IT0.S17.      List   of   bids   noted   Dec.    31. 

'♦PBlernon.  X.  J. —  (Official) — Bids  were  received  Dec.  29  by 

tho   Passaic  Valley   Sewerage   Commissioners   for   constructing 

■     m    17    of    tho    Central    Portion    of    the    Main    Intercepting 

as   follows:    New    Y'ork    &   Now   Jersey    ConstrucUon    Co., 

rk.    $179„531     (low    bidder):     Litchfield    Construction     Co.. 

klyn.     N.     Y..     $181,333:     Harrison     &     Craig     Co..     Newark. 

SU':-. 364:     Merrill-Ruckaber     Co..     New     Y'ork.     N.     Y'..     $201,184: 

Gulp    Co..     Inc.,     Paterson,     $222,116:     Cauldwell-YVingate     Co.. 

New   York.   N.   T..    $236,983:    and   Arthur   McMullen.   New   York. 

N.  Y'..  $281,492.     Noted  Dec.  2. 

Rahnnr.  X.  J. — The  Common  Council  has  purchased  prop- 
erty on  Haydock  St.  as  a  site  for  a  sewage  disposal  plant. 
Noted  Nov.   12. 

Allrntown.  Penn. — The  Council  has  purchased  a  site  near 
the  city  and  plans  to  build  a  sewage  disposal  estimated  to  cost 
$100,000.     Charlos   D.   Weirbach   is  City   Engr. 

Parkeubnrsr,  Penn. — Bids  will  be  received  about  Mar.  1, 
by  George  Mullen.  Secy,  of  the  Council,  for  a  sewer  system 
and  sewage  disposal  plant.  The  estimated  cost  Is  $25,000. 
F.   H.   Shaw.  Lancaster,   is   Engr.      Noted   Dec.   17. 

Cnlnmbia,  S.  C. — Bonds  have  been  voted  by  the  citizens, 
the  proceeds  of  which  will  be  used  for  the  extension  of  the 
sewer  system.     L.  A.  Griffith  is  Mayor. 

'A'.\nKaiita,  Ga. —  (Official) — See  item  under  "Miscellaneous." 
Levee,  also  advertisement  under  "Contracts  to  Be  Let." 

VInevlIIe  (Macon  post  office).  Ga. — A  sewer  system  wiU 
be  constructed  through  the  property  of  the  Suburban  Realty 
Co.  C.  .\.  Caldwell.  Georgia  Academy  for  Blind,  is  Engr. 
The  estimated  cost  Is  $12,000.     Noted  Oct.  S,  under  Macon. 

RlrminKham,  .Via. — Tho  Board  of  Commissioners  has 
adopted  an  ordinance  authorizing  the  construction  of  sanitary 
sewers  In  the  vicinity  of  East  Woodlawn  and  Gate  Citv  at  an 
estimated  cost  of  $21,000.  and  for  sowers  in  Enon  Ridge  at 
an  estimated  cost  of  $12,000.     Julian   Kondrick  is  City  Engr. 

•*+ranton,  Ohio — (^Official) — The  contract  tor  constructing 
the  main  sewer  to  the  new  se-n-age  dispos.ll  plant  has  been 
awarded  to  JOHN  F.  CASEY"  CO..  Pittsburgh.  Penn.  Item 
bids  will   appear  in   a  future   issue.     Noted  Nov.   5. 

Darton,  Ohio — Press  reports  state  that  the  City  Commis- 
sion contemplates  Issuing  $40,300  In  bonds  for  constructing 
sewers  In  Berm,  Grafton,  Norman  and  Wyoming  St.,  and 
Burton   Ave. 


Onk«vond,  Ohio — I'rcMH  reporiN  Miiilo  thiil  bIdM  will  bu 
roi'olv.-d  iiiiill  .hill.  2S.  by  tho  Vlllagi-  Clurk,  for  tho  Miilo  of 
tl.'l,iioii   III    lioiHin    for   nownr   work. 

I  nallllnf.  >llrh.  At  a  loooni  uloctlon  tho  iltiziinM  voted  In 
fiiviii    iif  InhiiIiik   }ili'i,OUO  In   IioihIh  for  it  MOWuKe  diHpoHnI   plant. 

Noio.i  Ho.'.  17, 

<;rrrn  liny,  Wia. —  Pliinx  aro  beliiK  propnrod  by  A,  HrauilM, 
Clly    ICiigr.,    for   the   cunMtructlon    of   about    MOO    ft.    of    trunk 

KoWolH    111     (lie    HprlllK. 

^Chrrokpf,  lima  A  ooiitrnot  for  conNtruolInu  an  cxtonNlon 
to  Iho  uMiillary  Mowor  HyHtoni  ban  boen  iiwiinleil  to  AKTIllMt 
A.    l>i>ll,S<iN,   Lliioidii.   Nob. 

I.rn»»,  Iowa  —  I'lanH  are  beInK  prepared  by  Thooiloro  H. 
Ill  I.mn.  Cri'Hton.  Iowa,  for  ii  sower  HyNtoin  to  oo  cotiHtructed 
during    1915. 

Itululh,  >llnn.-  I'iohm  roportH  Htalo  that  tho  City  f'ouncll 
biiH  apiirovoil  Iho  plaiiH  for  tho  Hiinllary  Howor  syHtom  to  be 
coiiHli'iiotoil  III  Now  Duluth  and  Gary,  CHtlniute<l  to  coHt 
$ir.3,oiio.  The  first  section  will  bo  constructed  IhiM  winter 
and  will  cost  $35,000.  John  Wilson  U  City  Engr.  Noted 
Doo.    10. 

SnnilMtoiio,  Minn. — Bills  will  be  ri'<!«!lvcd  by  the  Village 
KoiiMilii    Mill  11    .1.111.    IS,    for   conslructlng    sewer   system. 

KoiiiKlup,  >l»ii<. — Tho  City  Council  has  accepted  and  ap- 
provi'd  of  iiltiiis  in'oparod  by  (;.  A.  Uoiishaw,  Engr..  for  a  newer 
Hysloiii  for  Iho  oily,  lioiids  for  the  Iniprovi'inont  have  been 
sold,  and  bills  for  work  will  be  called  In  February.  Noted 
Sept.    1    and    Oct.    29. 

•f  illythovlllr.  Ark. — It  Is  reported  that  a  contrail  for 
sewer  work  has  been  awarded  to  A.  C.  BROOKS,  Birmingham, 
Ala.,  at   $54,200. 

llnrrlMon,  .\rk. — An  eloclion  will  be  hold  Fob.  22  to  vote 
on  the  (lUOHtion  of  issuing  1590.000  in  bonds  for  installing  a 
sower  s.\stoin.     A.  C.  Moor,  Jopllii.  Mo.,  is  Kngr.     Noted  Nov.  5. 

Puoltli),  <'oIo.-     (dfllciiil) — See  item  under  Streets  and  Roads. 

Alirrdrrn,  Wnnh. —  I'l;ins  are  l)elng  prepared  by  Lewis  D. 
Kelsey,  City  Engr.,  for  the  construction  of  trunk  sewers  in 
.Sumner,  .lofrrios,  Martin,  Duffy  and  other  streets,  estimated 
to  cost    $40,000. 

+SonttIe,  WnNh. — A  contr.act  for  constructing  a  sewer  in 
Eli  Ave.  has  been  awarded  to  L.  COLLUCCIO,  1642  Lane  St., 
at    $20,879.      Noted    Dec.    24. 

<'wrulnK<  Cnllf. — A  special  election  will  be  held  Jan.  12  to 
vote  on  the  ijuestion  of  issuing  $24,000  in  bonds  for  extending 
the   sower   system. 

KI  Centre,  Cnllf. — The  City  Council  contemplates  construct- 
ing a  sewer  system.  F.  H.  Olsmtead,  Los  Angeles  is  Engr.- 
in-Charge. 

Hayn-ard,  Calif. — The  citizens  of  Ora  Loma  District  will 
vote  Jan.  16  on  the  question  of  issuing  $62,000  In  bonds  for 
sewerage  construction. 

Stockton,  Calif. —  (Offlcial) — E.  C.  Grunsky,  Engr.,  San 
Francisco,  advises  us  that  he  is  about  to  submit  plans  for  the 
extension  of  tho  sewer  system  and  for  the  construction  of 
a  sewage  disposal  plant.     Noted  Dec.  24. 

London,  Ont. — The  City  Council  has  authorized  work  to 
be  started  at  once  on  additional  storm  and  sanitary  sewers, 
estimated    to  cost   $14,000.      H.   A.    Brazier   is   Engr. 

Stratford,  Ont. — Plans  and  estimates  have  been  submitted 
by  A.  B.  Manson,  City  Engr.  for  constructing  a  main  sewer 
from  the  sewage  disposal  plant  to  Romeo  .St.,  estimated  to 
cost  $70,000. 

Toronto,  Ont. — A  by-law  has  been  passed  by  the  York 
Township  Council  for  the  construction  of  sewers  in  Oakwood 
and  Conway  St..  estimated  to  cost  $8000  and  $3000.  respec- 
tively. J.  Barber.  57  Adelaide  St..  Toronto,  is  Engr.  and  w.  A. 
Clarke,   40  Jarvis  St..   is   Township  Clk. 


GAKIIAGE  , 

•fRiitherford,  N.  J. — The  city  has  awarded  the  contract  for 
the  removal  of  garbage  and  ashes  for  a  period  of  three  years 
to   MICHAEL   DONOVAN.    Bayonne,   N.   J.,   at   $14,000. 

+.4spinwaII,  Penn. — The  Boro  Council.  Dec.  21,  awarded  the 
contract  for  the  collection  and  disposal  of  garbage  for  a 
period  of  five  years  to  WALKER,  STRATMAN  CO.,  Pittsburgh, 
at  $12,425. 

Columbus,  Ga. — Mayor  John  C.  Cook,  in  his  annual  mes- 
sage, recommended  the  construction  of  a  garbage  disposal 
plant. 

Miami,  Fla. — The  city  will  build  a  destructor  plant  under 
the  supervision  of  B.  H.  Klyce,  Citv  Engr.  Excavation  and 
concrete  work  -will  be  sublet.  The  estimated  cost  is  $16,000. 
Noted  Nov.  5. 

Ilaton  Rouge,  La. — The  city  is  considering  several  sites 
upon  -which  to  construct  the  proposed  garbage  incinerator. 
The  superintendent  of  the  Nye  Odorless  Cremator  Co.,  it  is  re- 
ported, is  assisting  the  commissioners  In  selecting  the  most 
suitable    location. 

Chicago,  HI.. — Local  press  reports  state  that  the  city  con- 
templates an  issue  of  $750,000  in  bonds  for  the  construction 
of   a    garbage   disposal    plant. 

I..ongbearh,  Calif. —  (Official) — Mayor  Louis  N.  Whealton 
writes  that  the  city  is  trying  to  solve  the  problem  of  garbage 
disposal. 

strkf:ts  .axd  roads 

+noMton,  MaH». — The  contract  for  building  a  macadam 
roadway  in  Intervale  St.  from  Columbia  Rd.  to  Normandy 
St.  has  been  awarded  to  J.  C.  COLEMAN  &  SONS  CO.,  at 
$6442.      Noted    Dec.    24. 

According  to  press  reports,  the  Citv  Council  contemplates 
repaving  a  large  portion  of  Albany  and  Tremont  St.  and  also 
to  pave  Dorchester  Ave.  with  wood  blocks.  L.  K.  Rourke  Is 
Comr.  of  Pub.  Wks. 
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Providence,  R.  I. —  (Official) — Bids  were  received  Dec.  2S 
by  the  Board  of  Contract  and  Supply  for  paving,  as  follows: 
(A)  Broad  St..  (B)  llesser  St.,  (C)  Knight  St.,  (a)  asphalt, 
(b)  bitulithic:  Narragansett  Improvement  Co.,  (A)  (a)  $117,- 
373.  (B)  (a)  $1S,656,  (C)  (a)  $14,712;  Borough  Asphalt  Co., 
(A)  (a)  $119,980,  (b)  $118,937.  (B)  (a)  $19,260,  (b)  $19,073, 
(C)  (a)  $ir>,243,  (b)  $1.'),097;  Daniel  O'Connells  Sons,  (A)  (a) 
$138,149,  (B)  (a)  $22,685,  (C)  (a)  $17,897;  Warren  Bros.  Co., 
(A)  (b)  $118,892,  (B)  (b)  $19,631,  (C)  (b)  $15,568.  Noted 
Dec.   24. 

\%'oonsocket,  R.  I. — The  Committee  on  Streets  and  Roads 
has  rejected  all  bids  for  paving  Pond  St.  New  bids  will  be 
called  for  later.     F.  A.  Mills  is  City  Engr.     Noted  Dec.  10. 

Hartford,  Conn. — Bids  were  received  by  the  State  High- 
way  Commission   Dec.    31,   as    follows: 

East  Lyme  Township  (Niantic  post  office) — About  4344 
lin.ft.  of  (a)  special  gravel,  (b)  native  stone  macadam,  (c) 
8-in.  srravel,  on  the  Niantic-Blackhall  Highwav:  A.  D.  Bridges 
Sons,"  Inc..  Hazardville,  Conn.,  (a)  $8365,  (b)  $12,362,  (c) 
$10,189;  A.  B.  Caldwell.  New  Britain,  Conn.,  (a)  $8297.  (b) 
$13,194,  (c)  $10,864;  Board  of  Selectmen,  Town  of  East  Lyme, 
F.  A.  Beckwith,  Chn.,  Niantic,  Conn.,  (a)  $9498;  Bryan  F. 
Maham,  New  London.  Conn.,  (a)  $10,174.  (b)  $14,700,  (c) 
$11,052;  John  Arborio,  172  Congress  Ave.,  New  Haven,  Conn., 
(a)    $10,513,    (b)    $14,361,    (c)    $11,392. 

Greenwich  Township — Construction  of  an  earth  fill  on  the 
Boston  Post  Rd.:  Dalv  &  Merritt,  Port  Chester.  N.  Y.,  $3783; 
Charles  A.  R.  Bruno,  217  Charles  St.,  Bridgeport,  Conn.,  $5049; 
Angelo  Roina,  Greenwich,  Conn.,  $3767;  Joseph  Christiano, 
Greenwich,  Conn..  $4134;  T.  F.  Folev  &  Co.,  South  Norwalk, 
Conn.,    $4720;    C.    E.    %Villiams.    New    Milford,    Conn.,    $440.-.. 

Norwich  Township — Resurfacing  about  3177  lin.ft.  of  high- 
way on  West  Town  St.:  William  B.  Wilcox,  Norwich,  Conn., 
$6401. 

New  York,  X.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  by  L.  H.  Pounds,  Pres.  of  the  Borough,  until 
11  a.m.,  Jan.  13,  for  improving  Avenue  C  from  Gravesend 
Ave.  to  West  St..  Dumont  Ave.,  East  15th  St.  from  Avenue  O 
to  Kings  Highway,  West  St.  from  Church  Ave.  to  39th  St., 
15th  Ave.  from  40th  to  42d  St.,  45th  St.  from  13th  to  14th 
Ave.,  50th  St.  from  13th  to  14th  Ave.,  67th  St.  from  14th  to 
15th  .We.,  70th  St.  from  13th  to  15th  Ave.  and  71st  St.  from 
Fort   Hamilton  Parkway  to   10th   Ave. 

HaokenNack,  X.  J. — Bonds  for  $25,000  were  sold  Dec.  30,  the 
proceeds  of  which  will  be  used  for  improving  roads. 

Xenton,  X.  J. — The  Board  of  Freeholders  is  negotiating 
with  the  State  Road  Commissioner  for  the  adoption  of  the 
following  specifications  for  the  proposed  improved  road  from 
Newton  to  Oerdensburg:  24-ft.  roadway,  with  macadam  road- 
way  12-ft.   wide. 

Perth  .\mI>oy,  X.  J. — The  City  Council  has  authorized  the 
preparation  of  an  ordinance  providing  for  the  paving  of 
Front  St.,  from   Fayette  to  Market  St.,   with  belgian  blocks. 

Latrobe.  Penn. — Bids  will  be  received  by  the  Commission- 
ers of  Westmoreland  County  until  Jan.  11  for  the  sale  of  $250,- 
000  in  bonds  for  road   improvements. 

WilnilnKton,  Bel. — The  City  Council  will  grade  10th,  11th 
and   King  .St    at  an  estimated  cost  of  $25,000. 

PIttMboro,  X.  f. — At  an  election  recently  held,  the  citizens 
voted  in  favor  of  Issuing  $20,000  in  bonds  for  roads  in  Haw 
River  Township. 

+anltman.  fia. — A  contract  for  paving  has  been  awarded  to 
C.  A.  COLLACOT,  Chattanooga,  Tenn.,  at  $35,000.  Noted 
Sept.   24. 

Brooknvllle,  Fla. — Bids  will  be  received  by  the  County 
Commissioners  until  Jan.  9  for  the  purchase  of  $300,000  in 
bonds    for   highway   construction. 

+.st.  .AiiKUHtine,  Fla. — Press  reports  state  that  the  contract 
for  pavinu'  Cincinnati  Ave.  has  been  awarded  to  SRTH  PER- 
KINS &  SONS.     Noted  Dec.  10. 

+Tnni|in,  Fla. — The  contract  for  paving  Massachusetts 
Ave  and  Park  St.  with  brick  has  been  awarded  to  the  ED- 
WARDS   CONSTRfCTION   CO. 

+('olunil>innn,  .Via. — A  contract  for  grading  and  draininf?: 
the  road  from  Vandiver,  Shelby  County,  to  the  Jefferson 
County  line,  has  been  awarded  by  the  Commissioners  of 
Shell)V  Countv  to  IS.VAC  ELLARD,  Birmingham,  Ala.,  at  $6542. 
Noted   Dec.   10. 

Vernon.  .%la. — Press  reports  state  that  the  citizens  of 
Lamar  County  voted  in  favor  of  Issuing  $75,000  In  bonds  for 
constructing    roads.      Noted    Dec.    10. 

ColllnM.  Miiua. —  According  to  press  reports,  the  Board  of 
Supervisors   lia.s  authorized    $16,000   In   bonds   for   roads. 

.\leiEandrln.  I,a. —  Press  reports  stale  that  the  citizens  of 
Raplde.M  Pari.sh  Koa.l  nistrlct  No.  2  will  vote  Jan.  19  on  the 
question  iif  issulnic  $100.00(1   In   bonds  for  road  construction. 

Xew  (trieana,  l,n. —  lOtficlal) — Bids  will  be  received  by  the 
Highway  Department  of  the  Board  of  Slate  FOnglneers,  Room 
104,  .New  Orleans  Court  BIdg.,  until  noon,  Jan,  30,  for  con- 
structing the  Baton  Kouge-Cllnton,  Baton  Uouge-Greensburg 
and  Baton  Rouge-St.  Franclsvllle  ltd.  W.  E.  Atkinson  Is 
.Stat"    Hlghwiiy    Kii':r. 

.lohniton  City,  Tenn.^At  nn  election  held  Dec.  12  the  cltl- 
zenH  voted  In  riivor  of  l.ssulng  $30,000  In  bonds  for  road  Im- 
provement.H. 

Ilnrliniirvllle,  Ky.— The  citizens  of  Knox  County  will  hold 
nn  eli-ctiiiii.  Mar.  15,  to  vote  on  the  tiuestlon  of  IssuIuk  $200,- 
000   in   IiimuIh   for  ron<l  construction. 

\lleM.  tthlo — Arrangemi'iitM  are  to  be  made  for  paving 
Mason.  Wc,n(l  Olrurd.  Krie.  .Maple.  Neal.  Mill,  Water.  Third. 
Hoiroici    ;.iid    Feder.il    St.    early    In    the    spring. 

Pnlnedvirii-,  Ohl<i — At  n  r«rent  election  the  iiiiestlon  of 
iMHuliiK    $li>,i)O0   In    bonds   for   street    paving   was  defeated. 

.Hnlrm,  Ohio — TMnnH  will  bo  submitted  by  l>.  M.  French.  City 
Rngr..  to  the  City  Council,  for  the  Improvement  of  West 
Dry  St. 

Timn,  tlhio — The  City  Council  conten\plutes  iinvInK  a  por- 
tion   of    Went*.    Con    and    W«Ht    Market    Ht.    with    brick 


-The    City    Council    has    voted    to 


cruHhiil   stf 


foundation.     J.  J.  oberlander  Is  City   Kngr. 


+Xewca»tle,  Ind. —  (Official) — A  contract  for  constructing  a 
county  line  highway  has  been  awarded  bv  the  Commissioners 
of  Henry.  Fa.vette  and  Rush  Counties  to  HOPPES  &  JOHN- 
SON,  Anderson.    Ind.,    at    $13,864.      Noted    Dec.    10. 

+Sonth  Bend,  Ind. — A  contract  for  constructing  a  gravel 
road  in  Penn  and  Portage  Townships  has  been  awarded  bv 
the  Commissioners  of  St.  Joseph  County  to  HOMER  SHORT 
North  Judson,   Ind.,   at   $7835. 

Roek  Island,  111. — Press  reports  state  that  the  Board  of 
Local  Improvements  has  decided  to  pave  ISth  Ave.  with  brick 
instead  of  asphalt.     The  estimated  cost  is  $26,000. 

Xew  London,  Wis. — Press  reports  state  that  the  City  Coun- 
cil contemplates  an  expenditure  of  $30,000  for  street  improve- 
ments. 

Prairie    Da    Chien,    AVis.- 
pave  a  portion  of  Bluff  St. 

Lincoln,  Xeb. — Press  reports  state  that  plans  are  being  pre- 
pared for  paving  Holdredge  St.  with  asphalt.  Theodore  H. 
Berg  is  City  Clk. 

Hardin,  Mont. — According  to  press  reports,  plans  have  been 
completed  for  street  paving  in  District  No.  2,  estimated  to 
cost    $40,000. 

Chillicothe,  Mo. — The  City  Council  has  ordered  the  repay- 
ing of  a  section   of  South  Locust  St. 

+KauKa.s  City,  Mo. — The  contract  for  paving  27th  St.  from 
Lister  to  Van  Brunt  St.  with  concrete  has  been  awarded  to 
the   TYXER   CONSTRUCTION   CO..   at   $10,207. 

Derail  BlnlT,  .\rk. — Bonds  for  $60,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  roads  in  Prairie  County 
Road   Improvement    District   No.   1. 

Bay  City,  Tex. — Bids  will  be  received  by  the  County  Judge 
until  Jan.  11  for  the  sale  of  $30,000  in  bonds  for  constructing 
and   improving  roads  in   Road   District   No.   1. 

Belton.  Te.v. — According  to  press  reports,  bids  will  be  re- 
ceived by  the  Commissioners  Court  of  Bell  County  until  10 
a.m.,  Jan.  13.  for  the  sale  of  $10.">,000  in  bonds  for  "construct- 
ing and  improving  roads  in  Road  District  No.  7.  W.  E.  Hall 
is  County  Audr. 

Boerne.  Tex. — At  the  election  held  Dec.  IS,  the  citizens 
voted  in  favor  of  issuing  $25,000  in  bonds  for  constructing 
roads  in  Precinct  No.  1. 

Corpu.s  Christi,  Tea:. — According  to  press  reports  an  election 
will  soon  be  held  to  vote  on  the  question  of  issuing  $100,000 
in  bonds   for  street   paving. 

4'Dallas.  Tex. — The  contract  for  paving  South  Pearl  St 
from  Elm  to  Taylor  St.  has  been  awarded  to  ROACH-MANI- 
GAX  P.WING  CO.  at  $40,00. 

El  PaNo,  Tex. — Press  reports  state  that  the  City  Council 
contemplates  an  expenditure  of  $53,450   for  brick  paving. 

Mission,  Tex.- — The  City  Commission  is  receiving  bids  for 
the  construction  of  about  18,000  lin.ft.  of  concrete  sidewalks, 
gutters  and   curbs,  the   cost  of  which  will   be  about   $30,000. 

+$an  .\ntonIo,  Tex. — The  contract  for  paving  Woodlawn 
Ave.  from  Houston  St.  to  the  Fredericksburg  Rd.  has  been 
awarded  to  the  TEXAS  BITULITHIC  CO..   Dallas. 

AVaco.  Tex. — Press  reports  state  that  an  election  will  be 
held  Jan.  22  to  vote  on  the  question  of  issuing  $15,000  in 
bonds  for  paving  streets. 

Wharton,  Tex. — Press  reports  state  that  bonds  for  about 
$275,000  have  been  sold,  the  proceeds  of  which  will  be  used 
for  constructing   roads   in   District   No.   1,   Wharton   County. 

Pneblo,  Colo. —  (Official) — We  have  been  advised  by  D.  R. 
Gaymon,  C^ity  Engr.,  that  the  city  contemplates  spending  $185,- 
000  for  improving  the  Mineral  Palace  Paving  District  by 
paving,    curbing   and    constructing   sewers. 

BonnerM  Ferry,  Idaho — Bids  will  be  received  by  the  Board 
of  Countv  Commissioners  until  Jan.  13  for  constructing  a  sec- 
tion of  road  No.  48  In  Road  District  No.  28.  R.  S.  McCrea  is 
Clk. 

Davenport,  AVaMh. — The  Commissioners  of  Lincoln  County 
contemplate  an  expenditure  of  $46,000  for  road  work  in  the 
spring. 

MontCNnno,  WaMh. — Press  reports  state  that  the  Commis- 
sioners of  Chehalis  County  contemplate  an  expenditure  of 
$335,000  In   the  spring  for  constructing  highways. 

ProMMcr,  AVaxh. — The  construction  of  the  Kennewick-Fln- 
ley  Rd.  has  been  postponed  indefinitely  by  the  County  Com- 
missioners.    Noted  Dec.  3. 

+  Bnndon,  Ore. — A  contract  for  grading,  paving  and  con- 
Mfriutiii«-  .sidewalks  and  gutters  has  been  awarded  to  W.  H. 
WEMB    at    $11,900. 

Manhattan  Beach,  Calif. — Bids  will  be  received  until  7:30 
l>,in  ,  Jan.  20,  for  improving  Eighth  St.  M.  M.  Murray  Is 
City   Engr. 

•I-Ontnrlo.  Calif.— THE  HIGHWAY  CONSTRUCTION  CO.. 
.San  Heriiardino.  has  been  awarded  the  contract  at  $.-i8.138.5S 
for  Improving  Kuclid  Ave.  between  G  St.  and  the  north  city 
limits.     Not.-il   Dec.    10  and  24. 

+Saeramcnto,  Calif. — The  State  Highway  Commission  has 
awardfil  ciiiilracts  for  the  construction  of  State  highway 
as  follows:  Colusa  County,  between  Wllllanis  and  Colusa,  S.I 
miles,  to  C.  W.  CROSS.  Oakland,  Calif.,  at  $55,061;  In  Siskiyou 
Countv,  between  lloriibrook  and  Yreka,  16.9  miles,  to  K.  T. 
JOII.NSON,  Portlaml.  Ovi\.  at  $90,522;  In  ("irange  County,  fnmi 
San  Juan  Ciplstrano  to  Gallvan.  5.5  miles  to  the  M.  R.  CON- 
STItl'CTIO.N'  CO.,  Los  .\ng.les.  Calif.,  at  $35,830;  Los  Angeles 
County,  betw.-en  S.-ctlon  17  aiul  the  I.iebre  .Mountain.  14. f> 
miles,  to  thi'  I, ME  .MOOIt  CONSTRUCTION  CO.,  Los  .\ngele8. 
Culir..  at  $2sl,iii6,  this  contract  to  be  completed  within  160 
days.      .Noted    1  >ee.    3    and    31. 

+Mnn  l>leKo,  Cnllf.  J  E.  CLOUSE  has  been  awarded  the 
eonlriii't  at  J'imii  7.^  for  Improving  Pescadero  St.  from  De  For 
to   Santa    Kurliara   St. 

+Han  FrnnclHci>,  Cnllf.-  .\  contrnct  for  i>avlng  the  Great 
White  Wiiv  has  been  award,  d  to  tiie  IIL.VNCII.VUO- lUtoWN 
CO.  at  $59.1  r.fi. 


.1,'iiniiirv 
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^••nn  l-'riincUiMi.  Cnllf. — fontrno'd  Imvi-  hniMi  uwui-iIkcI  fur 
l.iivliiK  Sim  IliiiMM  Av«,  finiii  St<Mil>i<n  HI  l<i  iiiikiliil»  Aviv  to 
Iho  KIOI'KHAl.  loNSTinCTIoN  f(>„  at  lIlN.iUiS  iiihI  Klflh  Aviv 
from   rulli.ii   1."  (ii'iiiv  SI    to   \\   l{.    lllTi'MII-:  ■%   <'i>..  al    jrj.iiiia. 

^Tulnrr.  rnllf-  Tlir  riiy  TiiiHlf.M  iiav.-  iiwatili'il  n  oi.nlnKl 
for  imvliiK  IT  l.lorkH  to  llio  KliltlOlt  Al.  »•<  IN.STUIH'TION  Cn., 
San    Kliiiiflm-o.    at    $'.Ml,<!it. 

Point  Urry,  II.  ('.  TIik  IowkhI  IiIiI  r<<(«IVKil  for  |invliiit  Unl- 
v»riiUy    Avtv    waH    thai    of    l.rilliiKliain    *    «\>oiM<r,   al    |2.1,fi7». 

Vaanlrhlon.  II.  «'.  Acfm  iIImk  I<>  |>r«'Mi4  r<<|ii>itN  work  will 
•oon  b«"  Klarli'il  (III  mad  Iiii|i|'i>vi<iii<'|iIn.  oMtl  iiatcil  to  lumt  $3H,- 
000.      Hortor  S.    Cow  |n«r   Ih   CIIn    CIU. 


I\I)I  H'I'Iti  \l,    \\  ItllKlX 

<friimlirl<lK<>.  Mn"». — Tlii<  roiiirMil  for  ili<>  riinntnictloti  of  a 
tWO-Ktoiy.  riiivliiii.fi.  fMclory  at  llainlllon  St.,  for  llir  IIomIom 
Surt»lil>aM  Ki-al  KHtati'  Co.,  iilil  South  MMk  .  ItoHtoii,  liaH  hci'ii 
nwnnl.il   li>  II     i:.   SNOW.    Itiji    \Vfm,>iii    Avi   .   CiimlMhlKiv 

nliir>vlllr.  11.  I.-  Tho  J.  .t  K.  Womlrd  Co..  I'rovldeiUM-. 
will   fon.Mliui  t    a    oni>-»tory.    fi2x:;72-ft.    mill,    on    Hartforil    Aviv 

John     H.    .lolUM     (H     ITl-H 

^nrUlitritort,  «'onn. — Tho  i-ontrai-t  for  tlii>  ••oimtriictlon  of  a 
Ihrei'-fioi  V.  42x7L'-rt.  plant,  on  Conmct  lent  Aviv,  for  thi- 
llrldwrpon  I'atti'iii  \-  Moilol  Co.,  hati  bei-n  awarded  to 
CHAHl.KS   .\.    It.lnlJKI.CN'l). 

t'ninilaMi.  X.  V.— Tho  llviiraullo  Turbine  Co.,  recently  Ineor- 
iior.iti'il  with  u  capital  of  $1,000000,  nhuiH  tho  expenditure  of 
|}50,0nn  fur  the  coimtructlon  nnci  equipment  of  a  plant.  Ilua- 
Boll   S    .lohiLion    l.s    I'rex. 

KndlroK,  \.  V. —  IMann  are  belns  prepared  bv  the  Kndlcott- 
John.ion  Co.  for  tho  construction  of  a  three-story,  100x200-ft. 
wnrehmisc. 

8friiriiNp,  N.  Y. — Bids  will  soon  be  received  by  H.  W. 
TaniKln,  City  Knier.,  for  the  construction  of  n  three-story 
nnd  basement,  fi(ixl2l-ft.  warehouse,  at  Tracy  and  Wilkinson 
St.      Kstlinated    cost,    $10,000. 

Caniilrn,  \.  J. — IMans  have  been  preiiared  by  UalllnRer  & 
Perrot.  .Vrchs.,  Philadelphia,  I'enn.,  for  the  construction  of 
an  ei>;lii -story,  flrepro.Tf  concrete  olllcc  buililinK,  "t  Cooper 
St.,  opposite  City  I'arU,  for  the  Victor  T,ilkin»i  Machine  Co. 
Estlniatod  cost,  $.".00,000.      .Voted  Sept.    10,  Sept.   24   and   Nov.    19. 

riims  have  been  prepared  by  William  Steel  *  .Sons  Co., 
Archs.,  rhilndelphia,  I'enn.,  for  the  construction  of  a,  flve- 
8tory,  2."iOxfiOO-ft.  brick  and  reinforced-concrcte  factory  and 
a  3n0xii4O-ft.  brick  and  leinforced-concrete  warehouse,  al 
WnshinKton  I'ark,  for  the  Joseph  I.  Campbell  Soup  Co., 
Camden. 

+\r«Tiirk.  N.  J,— The  contract  for  the  construction  of  a 
two-story,  50xl50-ft.  factory  for  Hermann  Morris  &  Co.  has 
been  awarded  to  PRANCI.S  McCUE.  The  plant  was  recently 
destroyed    by    tire. 

Went  OrRner,  X.  J. — Thomas  .\.  Edison.  Inc.,  Belmont 
Ave.,  Silver  Lake,  X.  J.,  plans  to  rebuild  its  plant,  recently 
destroyed  by  flre,  at  I..akeside  Ave.  and  Valley  Ud.,  West 
Oranpe.       Estimated    cost,    $1,000,000. 

CilaHnpurt,  Penn. — The  .\llepheny  By-I'roduct  Coke  Co. 
plans  the  expenditure  of  $100,000  on  improvements  to  its 
plant.  Construction  to  beprin  about  Jan.  15.  John  F.  Nicol 
is  Mpr. 

Philndrlphin,  Penn. — GeorRe  H.  Taber,  Pittsburgh,  has 
purchaseil  a  .site  on  Stuart  and  Penrose  Ave.  containing  13>^ 
acres,  for  the  com^ruction  of  a  manufacturing  plant. 

+naltlniarr,  ^Icl. — The  contract  for  tho  construction  of  a 
nine-storv.  3Sx7fi-ft.  factorv  for  Morrow  Bros,  has  been 
awarded  to  tho  TOWXSEXD  GR.VCE  CO.  Estimated  cost, 
JSO.OOn.     Noted   Sept.   17. 

noKnInnn,  l.n.^ — The  Great  Southern  I^umber  Co.  plans  the 
construction  of  a  $1,000,000  byproducts  i)l.int  and  the  remodel- 
ing of   its   paper   mill.      W.    H.    Sullivan    is   C.en.    Mfjr. 

Baton  Kounrr.  I.n.^The  Sinclair  Oil  Co.,  Tulsa,  Okla..  plans 
the  construction  of  an  oil  refinery  at  Baton  Uouge.  Estiinated 
cost.   $5.0(10,000. 

+Xew  OrleanH.  La. — The  COBRUG-XTED  B.\R  CO.,  St.  Louis, 
Mo.,  has  boon  awarded  the  contract  for  supplying  6,000,000  lb. 
of  steel  bars  and  reinforcing  work  for  the  municipal  cotton 
warehouses  and  a  terminal.  Estimated  cost,  $100,000.  Noted 
.Vov.   5,  l>ec.   24   and   Pec.   31. 

MrmphlH,  Tenn. — H.  W.  Brennan  is  conducting  a  campaign, 
in  Sleniphis.  to  raise  $1..S00,000  for  tho  construction  of  a  cotton 
mill.     The   Business  Men's  Club  of  Memphis   is   interested. 

Covington.  Ky. — Tho  Reliance  Textile  &  Dye  Works  has  had 
plans  prepared  for  the  extension  of  its  dyeing  and  finishing 
plant.      Estimated    cost,    $25,000. 

LonlMvillr.  Ky. — Plans  have  been  prepared  for  the  con- 
struction of  a  six-story,  reinforced-concrete  assembling  plant 
for  the  Ford  Motor  Co.,  Detroit,  Mich.  The  site  contains 
20.000  sq.ft. 

rirvrland.  Ohl«> — The  M.'tals  Weldincr  Co.  has  increased 
its  capital  from  $50,000  to  $75,000,  for  the  construction  of  a 
SoxllO-ft.    addition    to    its    plant    on    Perkins    Ave. 

The  r.Iorgan  I.,ithogr.iphing  Co.  plans  the  construction  of  a 
170x25n-ft  fireproof  plant  on  I'ayne  Ave.  Estimated  cost, 
1100. 0(.0. 

Colnmbna.  Ohio—The  Jones  Heel  &  Mfg.  Co.  has  increased 
Its  capital  from  $30,000  to  $75,000,  for  the  construction  of 
additions  to  its  pl.ant. 

MaKHllion,  Ohio — The  Massillon  Chair  &  Desk  Co..  recently 
incorporated  with  $300,000  capital,  plans  to  construct  a 
100x250. ft.   plant.      T-ouis   P.   Manger   is   interested. 

ChlraKo,  III. — The  Pullman  Couch  Co.  has  purchased  a  site 
for  the  construction  of  an  eight-story,  100xl59-ft.  warehouse 
on  .State  and  15th  St.  The  estimated  cost  is  $150,000  and 
construction   will    begin    in   the   spring. 

rhlraxo.  111. — The  Stewart -Warner  .Spoedometer  Co.  will 
construct  a  six-story  reinforced  concrete  addition  to  its  plant 
at  niversey  Parkway  and  Lincoln  St.    Estimated  cost.  $100,000. 

+Manltonroc,  Ift'la. — The  contract  for  the  construction  of 
a  Ifi0x200-ft.  coal  storage  plant  and  dock  for  the  Manitowoc 
I^nd  &  Fuel  Co.  has  been  awarded  to  the  WORDEX-ALLEN 
CO.,  Milwaukee.     Estimated  cost,  $50,000. 


ttronio,  Wla. — Pinna  nro  bnlnx  lirepared  for  the  connlruc- 
lliiii  of  II  iw'ii-Mlory,  40xlOO-ft.  uralti  elevator  warehouNe  and 
■  Mill    for  J     A.    I'niuart. 

Ml.  I'niil,  Minn.  Local  |ireNN  reportM  Nlato  that  tho  Contra) 
Will  ohoiini'  Co.  plaiiH  the  ciinNtructloii  of  a  fZOii.OOO  warohoUNo 
In   tho   .Midway  diHtrlot. 

Knnana  City,  Mo.—The  MiMMOurl  Can  Co.,  1210  Wi-Ht  Ninth 
St.,  rooontlv  doNlroyiiil  by  fire,  with  a  Iomh  of  |7C,000,  planM 
to   rol.nll'l    (iH    iiliinl. 

Pfiltliir  lllulT,  Mo,  The  QuerluM  Lumber  Co.,  recently  de- 
Htro.Mil  liy  liio  with  II  loMH  of  $40,000,  will  rebuild  ItH  plant 
III     Poplar    llliirr. 

Ilolnr.  Idaho  Tho  Modern  Box  Mfg.  Co..  Kaint  Marlea. 
Idalm.  I  i>rit.'iM|datoH  the  conMtructlon  of  a  $.10,000  box  factory 
al  lloiHo.  h'roilorick  Wooden  and  E.  A.  Knight,  Hpokanc, 
WiiHli  ,   are    iiiloroHted. 

^<rnl«lr.  Unoh.  -L.  Y.  Rtayton,  510  California  Uldg.,  Tacoma, 
plans  tho  coriMliuctioii  of  a  ndiiforced-concrelo  jiile  ncmufac- 
tiirlng    plant,    noar    Seattle.       ICstiniated    cost,    $21^0,000. 

Port  Arthur,  Ont,— Tlw  Western  Drydock  Sr  Shipbulliling 
Co.  plans  Iho  coiiHlructlon  of  an  aildition  to  its  plant.  Tho 
estimatoil   lost    is   $25,000. 

\r\v  \\>NtnitnHter.  II.  <.— The  Mackie  Mill  &  Mercantile 
Co.,  Coll  vsliurg.  Wash.,  will  construct  a  shingle  mill,  with  a 
capacity    of    2OO,O00    shingleH    per    ilay. 

P€»rt  Albornl,  II.  <'.— A.  J.  VViiskott  plans  the  construction 
of  a    $25,000   shingle    mill    at    Poi  t    Alberni. 

Tnmiiloo,  Mex. —  W.  E.  Xelson,  Aich.,  Brownsville,  Tex.,  is 
proparing  plans  for  the  conslrucaion  of  a  brick  warehouse  for 
tho   IJrguta    ICstato.      The  estimated  cost   is   $30,000. 

I'lODKKAl,    (;<»VK11IVMKNT    WORK 

IteimirN  to  PoMt  <»fflce — Providence,  It.  I. — The  following 
are  the  bids  received  for  making  repairs  to  the  post  office 
at  Providence:  Thomas  F.  Culllnan  Co.,  $6!tS6;  Household  Cab- 
inet Works,  Providence,  R.  I.,  $6500;  F.  G.  Kingston  &  Co., 
Providence,  $5554;  Horton  <Sr  Hemenway,  Boston,  Mass.,  $5495; 
Hope    Building   Co.,    Providence,    $5097. 

+  Storehou«e — Washington,  D.  C. — The  contract  for  con- 
structing the  storehouse  at  the  Washington  Navy  Yard  has 
lieon  awardid  to  flEORGE  E.  WYNE,  Washington,  D.  C,  at 
$161,700.      -N'oted    Xov.    12    and    Dec.    17. 

Steel  Towera — Washington,  D.  C. — Bids  will  be  received 
by  H.  R.  Stanford,  Chief,  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  until  11  a.m.,  Feb.  27,  for  construct- 
ing and  erecting  three  600-ft.  steel  towers  at  the  following 
nav.al  stations:  San  Diego,  Calif.;  I'earl  Harbor,  H.  T.,  and 
Cavite,    P.    I. 

Memorial — Washington,  D.  C. — See   item  under  "Buildings." 

■^Stcel  l.oek  (inteM — Wheeling,  W.  Va. — Bids  will  be  re- 
ceived by  Maj.  T.  H.  Jackson,  V.  S.  Engineer  Offices,  Wheeling, 
until  11  a.m..  Jan.  30,  for  furnishing  and  erecting  steel  lock 
gates   for   Dam   No.    15,   Ohio    Itiver. 

*.Ietty  Work — St.  Petersburg,  Fla. — The  following  are  the 
bids  received  for  building  a  stone  jetty  at  the  entrance  to 
St.  Petersburg  Harbor:  Edwards  Construction  Co.,  Tampa, 
Fla.,  $12,519;  Simons-Mayrant  Co.,  Charleston,  S.  C,  $12,800. 
Noted  Dec.  3. 

I'ost  Ofllcc — Middlesboro,  Ky. — Bids  were  received  as  fol- 
lows liy  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept., 
Washington,  D.  C,  for  the  construction  of  a  post  oflice  at 
Middlesboro,  (.a)  stone-faced,  liglit-colored  limestone,  (b) 
stone-faced,  sandstone,  (c)  stone-faced.  Bowling  Green  (Ky.) 
limestone,  (d)  brick-faced,  stone  base  and  trimmings  of  light- 
colored  limestone,  (e)  sandstone,  (f)  Bowling  Green  lime- 
stone: John  G.  Unkefer  &  Co.,  Minerva,  Ohio,  (a)  $62,840,  (b) 
$74,340.  (c)  $6S.340.  (d)  $62,000,  (e)  $69  840.  (f)  $65,340:  Wil- 
liam Everly,  Indianapolis,  Ind.,  (a)  $66,747,  (b)  $6s.l06.  (c) 
$66,420,  (d)  $63,871,  (e)  $64,873,  (f)  $63,471:  George  W.  Stiles 
Construction  Co.,  Chicago,  111.,  (a)  $67,474,  (b)  $71,974,  (c) 
$69,812,  (d)  $65,752.  (e)  $69,128.  (f)  $68,348;  William  H.  Fissell 
&  Co.,  New  Y''ork,  (a)  $67,450,  (b)  $74,450,  (c)  $73,300,  (d)  $66,- 
450,  (e)  $73,450,  (f)  $70,930;  R.  S.  Moore,  Lafayette,  Ind.,  (a) 
$68,200,  (b)  $74,132,  (d)  $66,219,  (c)  $70,504;  W.  M.  Sutherland, 
St.  Louis,  Mo.,  (a)  $68,283,  (c)  $70,616,  (d)  $66,199,  (f)  $68,694; 
Westchester  Engineering  Co.,  White  Plains,  N.  Y.,  (a)  $68,- 
962,  (b)  $73,000,  (c)  $75,200.  (d)  $66,333,  (e)  $70,000,  (f)  $72,- 
000;  Volney  E.  Taylor,  Huntington,  W.  Va.,  (a)  $69,500,  (b) 
$73,500,    (d)    $69,200,   (e)    $72,900;  James  Devault,   Canton,   Ohio. 

(a)  $70,774,  (b)  $74,774,  (d)  $70,240;  J.  L.  Crou.se,  Greensboro, 
N.  C,  (a)  $71,773,  (b)  $73,773,  (c)  $76,226,  (d)  $70,882,  (e)  $72,- 
382,  (f)  $73,882;  Frank  Cawood,  Harlan,  Ky.,  (a)  $74,045,  (b) 
$73,780,  (c)  $74,340,  (d)  $71,940,  (e)  $71,660,  (f)  $71,980;  Bed- 
ford  Stone  &  Construction   Co.,   Indianapolis,   Ind.,    (a)    $75,684, 

(b)  $75,000,  (c)  $77,000,  (d)  $74,224,  (e)  $76,300,  (f)  $75,300; 
Colonial  Construction  &  Supply  Co.,  Charlottesville,  Va.,  (a) 
$78,899.  (b)  $80,899,  (c)  $83,394,  (d)  $77,271,  (e)  $76,679.  (f) 
$80,424;  Rigenrauch  Co.,  Pittsburgh,  Penn.,  (a)  (b)  .(c)  $95,- 
139,    (d)    (e)    (f)    $92,159.      Noted  Nov.    12. 

Cement — Leavenworth,  Kan. — Bids  will  be  received  by 
F.  H.  Duehay,  Supt.  of  Prisons,  Washington,  D.  C.,  until  2 
p.m.,  Jan.  23,  for  furnishing  and  delivering  at  the  U.  S.  peni- 
tentiary,  Leavenworth,    4000   bbl.   of   Portland    cement. 

Add  tion  to  Po«t  Ofiioe — Lincoln,  Neb. — Bids  will  be  received 
by  Oscar  Wenderoth.  Superv.  Arch..  Washington,  D.  C.,  until 
3  p.m.,  Feb.  is,  for  building  an  addition  to  the  post  office  at 
Lincoln. 

lA'EnrthiTork — Great  Falls,  Mont. — The  following  are  the 
bids  received  for  earthwork  on  Greenfields  Distribution  Sys- 
tem, Greenfields,  South  and  Mill  Coulee  Canals,  involving 
about  385,000  cu.yd  of  excavation:  0'(^onnor  i>i  Helean,  Great 
Falls,  Mont.,  $43,691;  J.  E.  Hilton.  Billings,  Mont.,  $52,537; 
MacArthur  Bros.  Co.,  208  La  Salle  St.,  Chicago.  111.,  $58,912; 
R.  B.  Eraser,  Great  Falls,  $60,433;  Grant  Smith  &  Co.,  Fern- 
well  Bldg.,  Spokane.  Wash.,  $6S.474;  Charles  Wilhite  &  Co.. 
Boise.  Idaho.  $69,182;  Tebbs  &  Taggart.  Cowley,  Wyo.,  $69.- 
744;  Nelson  Rich.  Prosser,  Wash.,  $71,515;  Bates  &  Rogers 
Construction  Co.,  Spokane,  Wash.,  $76,371:  Foley  Bros.,  Welch 
*  Stewart,  .St.  Paul.  Minn.,  $76,174;  Jurgens  &  Knipe,  Glasgow, 
Mont,   $44,126.     Noted  Nov.   26. 
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Post  Offlpe — Miles  City,  Mont. — Bids  will  be  received  by- 
Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C,  until  3  p.m.,  Feb.  27,  for  the  construction  of  a  two- 
story   and    l)asenient   brick   post   office   at   Miles   City. 

^E.vcavation,  Coii.struetion — St.  Ignatius,  Mont. — The  fol- 
lowing are  the  bids  received  for  the  con.struction  of  structures 
on  Pablo  Laterals 'A"  and  ■•31A"  and  Sublaterals:  (a)  Schedule 
A;  (b)  Schedule  B;  (c)  Schedule  C;  Miracle  Concrete  Corpora- 
tion. Kalispell,  Mont.,  (a)  $S351;  (b)  $15,150;  (c)  $7S*>3; 
Wilson  Bros.,  Poison,  Mont.,  (a)  $11,951;  (b)  $21,043;  (c) 
$12,076;  A.  L.  Markhus,  Poison,  (a)  $13,310;  (b)  $24,947;  (c) 
$13,132;  Municipal  Construction  Co.,  Helena,  Mont.,  (a)  $9996; 
(c)    $21,123.      Noted   Nov.   26. 

■kJetty  Work — Sabine  Pass.  Tex. — The  following  are  the 
bids  received  for  jetty  work  at  Sabine  Pass;  Charles  Clark  & 
Co.,  Galveston,  Tex.,  $174,080;  Edward  Gillen  Dock,  Dredge  & 
Construction  Co.,  Racine,  Wis.,  $lJi3,000;  David  M.  Picton  & 
Co.,  Galveston,  Tex..  $176,600;  Miller  Engineering  Co.,  Little 
Rock,  Ark.,   $198,970.      Noted   Nov.   19. 

^Post  Office  and  Court  House — Lawton,  Okla. — Bids  will  be 
received  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept., 
Washington,  D.  C,  until  3  p.m..  Mar.  6,  for  the  construction 
of  a  three-story  and  basement  stone  and  brick  post  office  and 
court  house  at  "Lawton. 

Roof  Work — Denver,  Colo. — Bids  will  be  received  until  3 
p.m.,  Jan.  11,  bv  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Department,  Washington,  D.  C,  for  roof  work  on  the  U.  S. 
post  office  and  court   house. 

Wood  Stave  Pipe — Montrose,  Colo. — Bids  will  be  received 
by  the  U.  S.  Reclamation  Service,  Montrose,  until  4   p.m.,  Jan. 

14.  for  the  construction  of  1764  lin.ft.  of  17-in.  wood  stave 
pipe  for  the  TJncompahgre  Valley  project.  Alternative  bids 
will  be  received  for  furnishing  metal-banded  or  machine- 
banded  wood  stave  pipe  made  either  of  Douglas  fir  or  Cali- 
fornia redwood.     F.  D.  Pyle  is  Mgr. 

•Excavation,  Etc. — Payson  City,  Utah — Bids  will  be  re- 
ceived bv  the  U.  S.  Reclamation  Service  Provo,  Utah,  until  2 
p.m..  Feb.  3.  for  construction,  involving  158,000  yd.  of  ex- 
cavation, 7000  yd.  of  concrete  and  other  items.  The  work 
is  located  near  Payson  City,  Utah,  near  the  San  Pedro,  Los 
Angeles  &  Salt  Lake  R.R.  and  the  Tintic  Branch  of  the  Den- 
ver &  Rio  Grande  R.R.     A.  P.  Davis  is  Ch.  Engr. 

Rock — Portland,  Ore. — The  only  bid  received  at  the  U.  S. 
Engineer  office  for  furnishing  450.000  tons  of  rock  for  use 
on  the  north  jettv  at  the  mouth  of  the  Columbia  River,  was 
from    the   Columbia   Contract  Co.,   at   $1.10   per   ton. 

•fBrldses — Portland,  Ore. — The  contract  for  constructing 
eight  steel  swing  bridges  for  the  Dalles-Celilo  Canal  has  been 
awarded  to  the  COWLITZ  BRIDGE  CO.,  Yeon  Bldg.,  Portland, 
Ore.,  at  $15,863.     Noted  Nov.  5. 

Repairs  to  Vessel — San  Francisco,  Calif. — Bids  will  be  re- 
ceived bv  the  Lighthouse  Inspector.  .San  Francisco,  until  2 
p.m.,  Jan.  13,  for  docking  and  repairing  light  vessel  No.   70. 

MISCELiLANEOl  S 

Motor  Fire  Apparatus — Holyoke,  Mass. — Press  reports  state 
that  this  citv  plans  to  spend  $10,000  for  the  purchase  of  two 
combination  trucks.  The  construction  of  a  fire  station  is  also 
contemplated. 

+  Dre'di;lns  and  Wharf  Construction — New  Bedford,  Mass. — 
(Official) — The  State  Harbor  &  Land  Commission  has  awarded 
the  contract  for  dredging  and  wharf  construction  to  WILLIAM 
H  ELLIS  &  SON  CO.,  479  Meridan  St.,  East  Boston,  at  $347.- 
910.     William  I.  Williams  is  Ch.   Engr.     Noted   Dec.   3  and   17. 

Dock — Stamford,  Conn. — The  following  bids  were  received 
for  the  construction  of  the  municipal  dock:  Surburban  Engi- 
neering Co.,  New  York,  N.  Y.,  $60,834:  Young  &  Hyde,  New 
York,  N.  Y.,  $75,805;  Harris  Constriiction  Co.,  Stamford.  $77,- 
578;  W.  P..  Evrich,  Grantwood,  N.  J.,  $78,885;  Daly  &  Merritt. 
Portchest.r,  N.  Y.,  $79,784.  James  C.  Harding,  170  Broadway. 
New  York,  is  Engr. 

+Monunient — .Vlbany,  N.  Y. — The  contract  for  the  erection 
of  a  memorial  to  the  late  Gen.  Phillip  Sheridan  in  Capitol 
Park  has  been  awarded  to  DAVID  C.   FRENCH,  at  $25,000. 

.Stone  CuttinK — New  York,  N.  Y. — (Official) — See  item  under 
"Water    Supply — Irrigation." 

•Subway — New  York,  N.  Y.  — (Official) — The  Public  Service 
Commission  announces  that  the  date  for  receiving  bids  for 
the  construction  of  Section  4  of  Routes  Nos.  4  and  36,  part  of 
the  Broadway-Fourth  Ave.  line,  has  been  postponed  indefi- 
nitely.    Noted'  Dec.   17. 

■fMotor  Fire  Apparatus — New  York.  N.  Y. —  (Borough  of 
Manhattan)  —  (Official) — The  contract  for  furnishing  the  fire 
department  with  20  motor  driven  hose  wagons  was  awarded 
to  the  INTERNATIONAL  MOTOR  CO.,  West  End  Ave..  New 
York,   at   $73,580.      Noted    Dec.    10   and   Dec.   24. 

Riprap — New  York,  N.  Y. — (Thorough  of  Manhattan)  — 
(Official) — The  lowest  bid  received  by  the  Cominis.sioner  of 
Docks  and  Ferries  for  furnishing,  delivering  and  placing  50.- 
000  cu.yd.  of  riprap,  was  that  of  the  Frederick  Starr  Con- 
tracting Co.,  17X4  Broadway,  New  York,  at  64c.  per  cu.yd. 
Noted    Dec.    31. 

Fire  Hydrants — New  York.  N.  Y.^(  Boroughs  of  Manhattan 
and  Bronx)  — (Otllclal) — The  following  bids  were  rocelved  by 
the  Department  of  Wnter  Siii)i)ly,  C,n.«i  and  Electricity,  for 
furnishing  double  nozzle  tire  hydrants  for  use  In  Manhattan 
ami  I'.ronx.  A.  P.  Smith  &  Co.,  $10,040;  John  Fox  &  Co.,  $11,- 
465;    Kennedy   Valvo   Mfg.   Co.,    $11,815. 

Motor  Fuel  Wanons  -New  York.  N.  Y.— (Borough  of  Mnn- 
hattiiiO-  loillclnl)  —  Bids  will  b«  ri-celved  until  10:^0  n.m.,  Jan. 

15,  l>v  Itolieit  Adamson,  Fire  Comr.,  Miinlcl|>al  Bldg.,  for  fur- 
nishing and  delivering  four  motor  driven  fuel  wagons.  The 
nmriiiiit  of  securltv  nece.Msiirv  will  bo  30'!  of  the  amount  bid. 
For  l.hirik  forms  and  further  Information  npply  nt  tho  office 
or   the  rlfpn  rtnienf.   eleventh    Moor. 

Fire  I'rotectlon — New  Yoik,  N.  Y.— (BorouKhs  of  Manhat- 
tan and  Kifhmond) — Tho  following  bids  were  recelve<l.  Doc. 
30.  I.v  the  Comiiilssloner  of  Public  Charities  for  Installing  fire 
protection  work  In  the  buildings  on  ItandnH's  Island  and  those 
at  tho  .Mew  Yoik  Cltv  Farm  Colony:  Hpuyten  Diivvll  Con- 
struction   Co.,     $27,170;    Josoi>h     Kresse,     $27,760;     Edmund    D. 


Broderick,  $2S,900;  Simon  Russek,  Inc.,  $29,553;  J.  M.  Knapp, 
29.667;  Marble  Arch  Co.,  $30,962;  McHarg-Barton  Co.,  $30,800- 
Neptune  B.  Smythe,  Inc.,  $31,729;  Louis  Waschler,  $33,164- 
"SYilliam  Werner,  $35,888;  Andrews  Bldg.  Co.,  Inc.,  $49,799. 
Noted   Dec.    17. 

Fire  Station — Hoboken,  N.  J. — The  Common  Council,  Dec. 
31.  rejected  all  bids  received  for  the  construction  of  the  fire 
station  at  Second  and  Jefferson  St.     Noted  Nov.  26,  Dec.  17. 

4-Broken  Stone — Mount  Holly,  N.  J.— (Official) — James  Lo- 
gan. County  Engr.,  writes  that  the  following  bids  were  re- 
ceived by  the  Board  of  Chosen  Freeholders  for  furnishing 
broken  stone  for  the  year  1915:  LAMBERT VILLE  STONiJ 
QUARRY  CO.,  Lambertville,  N.  J„  at  70c.  per  ton  (awarded 
contract);  Delaware  River  Quarry  &  Construction  Co.,  Lam- 
bertville, Soc;  Bindsboro  Stone  Co.,  Bullion  Bldg.,  Phila- 
delphia,  60c.     Noted  Dec.   31. 

+Batlihouse  —  Newark,  N.  J. —  (Official)  —  The  city  has 
awarded  the  contract  for  the  construction  of  the  East  Side 
Bathhouse  to  PHILIP  L.  MACKINSON,  Newark,  at  $81,089.  J. 
S.  Pigott,  Newark,  is  Arch.     Noted  Dec.  17. 

+WalI — Philadelphia,  Penn.  —  The  Department  of  Public 
Works  received  the  following  bids  for  removing  the  existing 
wall  and  constructing  a  new  brick  wall  along  the  south,  east 
and  west  sides  of  Independence  Square:  P.  J.  HURLEY  &  CO., 
$11,0T0  (awarded  contract);  Mitchell  Bros.,  $11,995;  Eugene 
Tourison,  $11,530;  Henrv  E.  Baton.  $12,460;  M.  and  J.  G.  Mc- 
Hugh,  $13,299;  P.  J.  Snyder,  $14,900;  American  Paving  &  Con- 
struction   Co.,    $16,000. 

Pier — Wilmington,  Del. — Local  press  reports  state  that  the 
Chamber  of  Commerce  contemplates  the  construction  of  a 
pier  on  the  river  front  back  of  Eden  Park.  The  estimated 
cost  is  $40,000. 

•  Dredging — Baltimore,  Md. —  (Official) — Bids  will  be  re- 
ceived until  11  a.m.,  Jan.  20,  by  the  Board  of  Awards,  CHty 
Register's  office.  City  Hall,  for  dredging  the  main  channel 
north  from  Lazaretto  Light  to  the  piers  of  the  transatlantic 
liners.  Approximate  quantity  of  material  to  be  removed  is 
2,000,000  cu.yd.  For  details  see  advertisement  under  "Con- 
tracts to  Be  Let." 

Automobile  Trucks — Front  Royal,  Va. — W.  Jackson  Turner 
will  receive  bids  for  new  or  slightly  used  auto-trucks  and 
busses  for  operation  between  Front  Royal  and  RappahannocH. 

Breakn-ater — Newport  News,  Va. — The  Old  Dominion  Land 
Co.  plans  to  issue  $250,000  in  bonds  for  making  improvements 
to  the  Casino  property.  A  reinforced-concrete  breakwater 
will  be  constructed,  extending  from  the  Chesapeake  &  Ohio 
Ry.  depot  to  the  shipyard.     T^'.  B.  Livezey  is  Pres. 

Dredging — Mooresville,  N.  C. — All  bids  received  Dec.  26  by 
C.  V.  Turlington,  Mooresville,  for  225,000  cu.yd.  of  dredging 
in  Withrow's  Creek,  have  been  rejected.  New  bids  will  be 
received   about  Jan.   15.      L.   O.   White,   Statesville,   is   Engr. 

Fair  Buildinsrs — Atlanta,  Ga. — Charles  A.  Kauffman,  Design. 
Engr.  City  Construction  Dept.,  has  prepared  tentative  plans 
for  the  development  of  380  acres  in  Lakewood  Park  for  the 
Southeastern  Fair.  The  plans  call  for  the  construction  of  an 
aquarium  at  an  estimated  cost  of  $124,000;  two  stone  bridges; 
grottos;  and   two   buildings  of  the  Roman  Colosseum   type. 

•Levee  and  Sewer  Construction — Augusta,  Ga. —  (Official) — 
Bids  will  be  received  by  the  City  (Touncil,  River  and  Canal 
Commission,  747  Broad  St.,  Augusta,  until  noon,  Jan.  19.  for 
constructing  section  4.  of  the  earth  levee  at  Augusta.  There 
will  be  30,000  cu.yd.  of  excavation  and  250.000  cu.yd.  of  fill. 
Rids  also  will  be  received  for  the  construction  of  3000  lin.ft. 
of  reinforced  concrete  box  sewer.  For  details  see  advertise- 
ment  under   "Contracts   to  Be  Let." 

Harbor  Improvements — Jacksonville,  Fla. — The  Port  Com- 
mission, F.  W.  Bruce,  Ch.  Engr.,  plans  the  construction  of  two 
piers,  200x1000  ft.,  apron  wharves,  sheds,  water- works,  drain- 
age system,  railway  and  machine  shops.  A  bond  issue  of 
$1,500,000  was  recently  carried  to  provide  for  this  work. 
Noted   Dec.    24. 

Arena — New  Orleans.  La. — Plans  and  specifications  soon 
will  be  prepared  for  a  large  arena  to  be  erected  near  the 
business  center  of  the  city.  Dominick  Tortorich  and  Thomas 
M'Carey  are  interested. 

Caterpillar  Tractor  anil  Roller — Bowling  Green,  Ky. —  (Offi- 
cial)— Bids  will  be  received  in  January  or  February  by  M.  H. 
Crump.  Road  Engr.,  Warren  County,  for  one  10-ton  gasoline 
or  oil  road   roller  and  one  40  to  60  hp.   caterpillar  tractor. 

Elimination  of  tirade  Crossings — Cincinnati.  Ohio  —  Press 
reports  state  that  the  city  plans  to  eliminate  all  the  danger- 
ous crossings.  The  City  Engineer  has  been  requested  to  con- 
fer with  the  officials  of  the  railroads  and  commence  the  i>rep- 
aratlon  of  plans.  A  bond  issue  of  $1,000,000  will  be  made  to 
cover  the  cost. 

Hanlwnre — .Springfield,  Ohio — Bids  will  be  received  until 
Jan.  27,  by  George  W.  Netts,  Secy.  Bd.  Trustees,'  Memorial 
nidg.  Assn.,  Clark  County,  for  furnishing  hardware  for  the 
memorial  hall. 

Stadium — EvansvlUe,   Ind. — The  lowest  bid  received  by  the 

City   School    Board    for   the   construction    of  a  stadium   at   the 

(Jarvln    I'ark    athletic    field,    was   that    of    the  M.    J.    Hoffman 
Co.,    EvansvlUe,    at    $49,398.      Noted    Oct.    29. 

+  nredKinK — Indianapolis.  Ind. — The  Board  of  Public  Works 
has  awarded  the  contract  for  removing  encroachments  along 
the  east  side  of  White  River  to  BERNARD  NORTON,  at  $11,- 
126.      Noted   Dec.   10  and  17. 

IlKrh — Richmond,  Ind. — vVccordlng  to  press  reports,  the 
Nettle  Cre.'k  drainage  ditch  project  has  been  approved.  Tho 
plans  call  for  the  removal  of  about  175.000  cu.yd.  of  earth  at 
an    estimated    c-ost    of    $20,000.      I,evl    Peacock    is   County    Surv. 

+Draln— Coldwater,  Mich. — The  contract  for  excavating 
the  Little  .Swan  Creek  drain  has  been  awarded  to  CLYDE  A. 
WALlt.  Lagrange.  Ind.,  at  $12,750;  tho  contract  for  building 
relnforced-com  i-ete  bridges  was  nward.'d  to  COLE  &  NOR.VN, 
Coldwater,    at    $ltil)0.      Noted    Dec.    10. 

llnlhhiK  llenohes  and  Plnygrounds  llonds — Chicago,  III. — 
Lociil  pr.sM  reports  state  that  this  cltv  .-oiitemplates  Issuing 
$1,000,000  In  bonds  for  tho  coii,'<truetloTi  iiiul  Improvement  of 
bathing  beaches,  playnrrounds  and  paiks 
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RIvpr  Trniilniil  -  guliioy.  III. — Tlix  Joint  Tcriiilniil  (^iidiiiIh- 
■Ion,  Wlllliiiii  K  Aliliiiii,  iMiii..  will  Hoon  urcli<r  l<-iitnllv«  iiIuiih 
10  !«'  |ii<  phkmI  fur  toi'iiilimlM,  iIocUh,  mi'iiwiiIIh  mid  bii-iiU walcirH. 

Urnln  MiiillNOri,  W'Ih  MI<Iii  will  Uv  riocivud  until  2:3u  \>m., 
Jan.  !>.  Iiv  I  III'  Tiiwit  lliiiii'il  flit  rut'iilNliliiK  tliu  iiiM'cHHiu-y  iiiiiti'- 
rl»lii  iiiiif  roiintriirtlMK    tlx'  town  iltulii.      I*.   II.    Illnliin   Ih   Kiikf. 

Illtrhra— llonililjl.  Mliin.-  (Orlliliil)  IIUIm  will  Im<  rcrvlvml 
until  "3"  I' 111..  Jan.  2(1.  I>y  J.  K  li<'<ii'K<<,  Cnuiity  Aiiilr.,  Ilol- 
traiiil  Couiil).  for  IliK  I'lHiHti-tK-tloii  tif  Jiiilliliil  KKih  No.  23, 
reqiililiiK  ul">nt  3H!.OtlO  cu.yil.  of  curtli  I'Xciiviitlon.  Tin-  <'»tl- 
nmtiMl  roMt   1.1  ;S<.i.!i4V. 

i;i.l-.    u  III    iiIho   l)r>   r«><-t<lvi  (I   on    tln<    miino   iliiti>    for   the   con- 

■^    of    .Iviilli'lal    l>l(<-li<H    No.    L'A    iiiiil    No.    2N.    r<'i|iilrliiK 

111   Sm.r.l.s   cu.vil     of   I'lii'lli    I'i'iiioviil,   ri-HlU'rllviOy       The 

I  lOHt  of  iii<<  r<iiii«M  In  127.)'. iTi.  tiiiit  of  till-  iiittiT  na.- 

I.    IIoui'UkoIh    Ik    ICiiKr. 

^liltrh — Kiilinioiit.  Minn. — The  contrnrt  for  the  conMtriir- 
tlon  of  Pllrli  No  4S  has  Ixt-n  ii whiiIkiI  to  It.  W.  TYI-KU  ami 
J.  N     KI.TUIt.\TIl.   at    $11,400. 

^Drrtlitlnir  Mlnni-ai>o|l!i.  Minn.  The  I'urk  lloiinl  liaH 
Itwni'ili-il  till'  1  ontiiu-t  for  iIiciIkIiik  IT.I.OOii  cu.vil.  at  t'cular  l..ak<< 
to  till'  IIYI>l{.\rM(-  UKKPiilNli  *  KNdlN^ICKItlNii  ni.  at 
About  f  Is.UOU.  Two  ponliiHiilas  will  l>c  cliinlniitiMl  aiiit  n  Hwainii 
niloil 

Ditch — Owatonna.  Mliiii. — IIIiIh  will  lio  i-iTrlvrd  until  10 
B.in..  Jiiii.  II.  l>v  M.  .1.  I'aii-liiT.  Coiintv  Aiiclr..  Stn'lo  County. 
•for  ronipl.tlm;  .ludl.Mal  PIt.li  No.  1.  tVork  lonsl.ttH  of  42.000 
eu.yil.   or   excavation   anil    clcanlnii.      licoinc    K.    Italpli    Im    Kiivtr. 

!«<ock>iir«l« -- Hllllnn.s.  Mont.  —  Wallln  lluliltfkoper  nnil 
Charles  (i"l>oiinoll.  lUlllni^s.  hnvo  purcliascil  n  hUo  ami  have 
hnd  plaii.s  proparcil  for  llic  construction  of  stockyarila  nml  a 
pHcklnK  jilant.     lilila  will  be  rcoolvi-il  In  tlu>  early  sprluK. 

DralniiKr — St.  Ignatius.  Mont. — The  foUowIni;  lilils  were 
recelvoil  on  Peo.  15  for  earth  exeavallon.  I'aMo  lateral  A  anil 
■ub-laterals.  snecltlcntlons  No.  2!«7:  A.  L.  Marcu.s,  I'olson,  $!«,- 
570;  Charles  Wllhlte  *  Co..  Hoiso.  Idaho.  $17,005:  Wilson  Mros.. 
Poison.  $19,417:  Temple  &  Slrokv.  Hevburn.  Idaho,  $21.17": 
T.  H.  l.ynch.  drlaiid.  Calif.,  $29,300.  Charles  P.  Williams  Is 
Act.   Superv.   En»;r 

^nralnnice — Wynne,  Ark.  —  (OIHclal)  —  A  communication 
from  W.  II.  Newsom.  Knpr..  Drainage  l>lstrlct  No.  2,  Critten- 
den County,  states  that  the  contract  for  5.1fi4.000  cu.yd.  of 
flontim;  dredKC  work  has  been  awarded  to  the  R.  H.  &  G.  A. 
McWIM.lAMS  nUAlNAGE  CONSTHCCTIGN  CO..  Memphis. 
Tenn..  at  S.7t>c.   per  cu.yd.     Noted  Nov.   2fi.   Dec.   24   and  31. 

DmlniiKe  Bondu — Anpleton.  Tex. — The  Anpleton  DrainaKe 
District.  Pec.  20.  voted  an  additional  issue  of  $80,000  In  drain- 
Hge   bonds. 

nitrhen — Edna.  Tex. — The  IlrainnKe  Commissioners.  County 
Drainaire  District  No.  4.  will  receive  bids  until  Jan.  12  for 
constriirtinpr  canals,  drains,  ditches  and  levees  in  district 
No.  4.  comprislnp  20.000  acres.  About  100  miles  of  ditches 
will  be  constructed,  having:  an  estimated  yardape  of  400,000 
cu.yd.     S.  I...  Chalk.   Box  592.   San   Antonio,   is  the   Engr. 

•Fire  Hydrantd — Sweetwater,  Tex.  — (Official) — Rids  will 
be  received  bv  GeorRC  T.  Wilson,  mayor.  City  of  Sweetwater, 
until  2  n.m.,  Jan.  20.  for  furnishing  50  fire  hydrants,  60  iron 
gate  valves  and  other  miscellaneous  supplies.  For  details 
see  advertisement  under  "Contracts  to  He  Let." 

Market— Waco.  Tex. — August  A.  Husch  &■  Co..  St.  Louis, 
plans  to  erect  a   market   at   Austin  and   Eighth   St. 

PIve'Hlon    Dnm — Maxwell.    N".     M. — According    to    press    re- 

?orts.   tlie  Maxwell   Irrigated  Land  Co.  has  secured   options  on 
B.OOO  acres  of  land  across  the  river.     It   is  planned  to  build  a 
diversion  dam  across  the   Red   River  above  Hebron. 

+Rerrlcerntini;  Plant — Seattle.  ^Vash. — The  Seattle  Port 
Commission  has  awarded  the  contract  for  installing  three 
units  of  the  refrigerating  pl.int  at  the  municipal  docks  to  the 
VII.TER    MFG.    CO.,    Milwaukee,    Wis.,    at    $50,000. 

Dralnanre — Walla  Walla.  Wa^h. — Rids  for  the  construction 
of  the  drainage  system  in  the  Attalia  Drainage  District  were 
received  f'-om  C.  A.  Rroad.  Spokane,  and  H.  L.  Wilson.  Walla 
Walla.     The  bids  were  approximately  $4S.0O0  each. 

Dredge  Kiiaipment — Portland,  Ore. — The  Seattle  Port  Com- 
mission will  receive  bids  soon  for  the  installation  of  new  ma- 
chinery In  the  dredge  "Columbia." 

Dike — Tillamook,  Ore. — Bids  will  be  received  until  Jan.  10 
bv  H.  F.  <;oiidspeed,  Tillamook,  for  constructing  13.400  lin.ft. 
of  dike  along  the  shores  o*  Tillamook   Ray. 


+DrpdK!nK — Longbeach.  Calif. — The  contract  for  dredging 
•out  fi  l.i'OO  cu.vd.  of  silt  from  Longbeach  Harbor  has  been 
varded    1,1   the   LOS    ANGELES  DREDGING  CO..   Los  Angeles. 

$24.0110.      Noted  Oct.   22.   Dec.   24  and   31. 

Klver  ImprovementN — Los  Angeles.  Calif. — The  Neuvo  Land 
Co.  plans  to  spend  abovit  $27,000  in  improving  San  Jacinto 
River  which  runs  through  the  Lakeview,  Perris  and  Hemet 
Valley  District. 

Oil  Tankn — Richmond.  Calif. — The  Royal  Shell  Co.  of  Cali- 
fornia has  awarded  the  contract  for  the  construction  of  ten 
oil  storage  tanks  in  Contra  Costa  County  to  the  PETROLEUM 
IRON  WORKS  CO.  at  $136,500. 

+Mrtal  Kooflng — San  Francisco,  Calif. — The  Roard  of  Pub- 
lic Works  has  awarded  the  contract  for  metal  roofing  the  CItv 
Hall  dome  and  lantern  to  the  FORDERER  CORNICE  WORKS 
HI  l3fi.fiS7. 

Dock — San  Francisco.  Calif. — The  Harbor  Board  will  soon 
award  the  contract  for  the  construction  of  a  dock  at  the  foot 
of  Harrison   St.   for  the   Pacific   Alaska   Navigation   Co. 

l..*vee  Wnrk — Washington.  Calif. — The  township  plans  to 
spend  $14,500  in  enlarging  and  repairing  the  existing  levee. 
The  state  engineering  department  will  contribute  $5000,  the 
remainder   will   be   raised   by   issuing   bonds. 

Motor  Fire  .\pparatuH — Halifax,  N.  S. — The  Board  of  Con- 
trol has  recommended  that  $11,500  be  included  in  this  year's 
«8timates  for  the  purchase  of  a  motor  chemical  engine.  P.  J. 
Broderick   is  Ch..   Fire   Dept. 


('hanncl  -Wlniilpcij,  Man.  —  KIiIh  will  bo  ruculvod  by  S.  H. 
ReyiioliU.  Coiiiti.  Orealur  Wliinlpiig  Water  DiNtrlct,  '.ml  Itoyd 
IIIiIk..  for  fuinlNliliiK  Hie  labor  iind  inaterliil  nucoiHury  for  tliu 
coiiNt  I  iietloii    of    a    iliaiiiiej    IhiI  ween  I  lid  Ian  and  Hllu  WHllou  l!;i  yH. 

Ferry  and  \%  harf  l';»«piinl»n«  — Wi^nl  Viincouvor,  li.  C. — Thl» 
oily  iilaiiN  to  Npiinil  $floou  In  iiiakliiK  furry  cxIunNlonit  and  $25,- 
000    for    lopiilm    and    (ixtenitloiiH    to    tliu    Hth    Ht.    whiirf. 

iirii,Di:«<iH 


Mnncbcatpr,    K,   II. —  llldM    will    bo    received    until    Mur.    I    for 

tile    I Hlriietliin    of   II   church    to   cost    $40,000.      J.    N.    Quortin, 

.'in;    K.lliv    St  .    Ik   Arch. 

Ilclniont  iBoHton  poMt  olllee),  Mnim.-  I"lann  are  being  pre- 
pared l.v  Albert  M.  I'ride,  Anh..  for  llie  eoiiMtruct Ion  of  a  teii- 
story  biilldliiK  at  School  ami  lleliiiont  St.  for  the  lllKhland 
AssoclateH.      lOHllniated   i-ost   $100,000. 

lliMton,  MnNN.  Tlie  Donnelly  AdvertlHlng  Agftncy  haH  pur- 
chased a  I!iOx2oo-ft.  hIIi-  on  Washlngtoii  .St.  for  tho  cOUHtruc- 
tloh  of  a  coneietu  building.      lOnt Im.-iteil  cost,  $50,000. 

+  lloMton.  MnHK. — The  contract  for  the  eonat  ruction  of  ai 
one-Htory  !M!xI07-ft.  ChrlHtlan  Science  Church  at  Elm  Hill  AveJ 
and  I  lowland  St.,  Roxbury  District,  ban  lieen  awarded  t(l 
NdHCRoSS    BROS.    CO.,    Tremont    Bldg.  I 

+The  contract  for  the  construction  of  a  ten-atory,  23xl92-\ 
ft.  hotel  at  Washington  and  Avery  St.  for  the  Commonwealth  \ 
Associates  has  been  awarded  to  the  HAYNEH  CONSTRUC-  I 
TKiN   CO..    17S    Devonshire   St.  ' 

Wakefield,  ManM.  —  Prellinlnary  arrangements  are  being 
inaile  hy  Samuel  Glazer  and  Harry  Brooker,  Boston,  for  the 
construction  of  a  building  on  Wakefield  Square  for  William 
Cohen.      ICstimated   cost.    $10,000. 

WorccHter,  MaNM.- — All  tiids  received  for  the  construction  of 
the  $100,000  gyiniiaslum  for  the  Worcester  Polytechnic  Insti- 
tute have  been  icjecled.  New  l)ids  will  be  received  soon. 
Hewitt  ifc   Brown.  South  Minneapolis,  is  Arch. 

l»ro\1dcnoe,  H.  I.. — Clark  &  Howe.  Archs.,  76  Weybosset  St.. 
have  completed  plans  for  the  construction  of  a  school  on 
Laurel    .\vc.      Estimated   cost,    $190,000. 

•  itrldgrport.  Conn. — (Official) — Rids  will  be  received  by  the 
Board  of  Contract  and  Supply,  Room  28,  City  Hall,  until  iioon, 
Eeb.  1.  for  tlie  complete  construction  of  an  almshouse.  See 
advertisement  under  "Contracts  to  Be  Let." 

>Vaterl»ury,  Conn. — Bids  will  be  received  until  Jan.  16,  for 
the  construction  of  a  two-story  and  basement  87xl20-ft.  school 
by  Louis  A.  Walsh,  Arch.,  51  Leavenworth  St.  Estimated 
cost,    $85,000. 

-Arlllnghninton,  N.  Y. — (Official) — Bids  will  be  received  until 
2:30  p.m..  Jan.  21,  by  the  State  Hospital  Commission,  Capitol. 
All)any.  for  the  construction  of  a  building  for  chronic  patients 
at  the  Binghamton  State  Hospital.  Lewis  M.  Farrington  is 
Asst.  Secy,  of  the  Comn.  See  Advertisement  under  "Contracts 
to   lie   1-et"   in   the   Dec.   31    issue. 

Itrlgliton  (Rochester  post  office),  N.  Y. — Plans  have  been 
prepared  by  Howard  AV.  Cutler  for  the  construction  of  a 
building  for  the  lola  Sanatorium.     Estimated  cost,   $136,000. 

Croghan,  >f.  Y.— Plans  are  being  prepared  by  D.  D.  Kreff, 
Arch.,  Watertown,  N.  Y.,  for  the  construction  of  parochial 
school  for  the  St.  Stephens  R.  C.  Church.  Estimated  cost 
$50,000. 

MnnliaHHet,  N.  Y. — Bids  will  be  received  until  Jan  8,  by  the 
Roard  of  Education,  for  the  construction  of  a  two-story  school. 
Estimated  cost,  $70,000.     F.  H.  Biiggs,  Plandome,  L.  I.,  is  Arch. 

New  Vork,  N.  Y. —  (Boiough  of  Bronx) —  Matthew  W.  Del 
Gaudio,  1910  Webster  Ave.,  is  preparing  plans  for  the  con- 
struction of  two  five-storv  apartments  at  Arthur  .\ve.  and 
lS4th  St.,  for  the  Vico  Realty  Co.,  47  Jay  St.  Estimated  cost, 
$100,000. 

+Xe«-  York,  N.  Y. —  (Borough  of  Bronx) — The  contract  for 
the  construction  of  a  school  for  the  Church  of  Our  Ladv  of 
Mercy.  2506  Marion  Ave.,  has  been  awarded  to  McDERMOTT 
<&  HANIGAN,   Inc..   103  Park  Ave.     J.  V.  Van   Pelt  is  Arch. 

(Borough  of  Bronx)- — B.  H.  and  C.  N.  Whinston.  Archs., 
148th  .St.  and  Third  Ave.,  are  preparing  plans  for  the  con- 
struction of  a  five-story  l)uilding  for  the  Young  Folk's  Circle 
of   Forest   Ave.   Synagogue.      Estimated   cost,    $50,000. 

Xew  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Oflicial)  ^ 
Sidney  Dianiant.  Consult.  Engr..  15  East  4nth  St..  has  been  re- 
tained as  structural  engineer  in  connection  with  the  eight- 
story  fireproof  building  to  be  constructed  at  5S,S  Fifth  Ave. 
for  Frank  l!ros.   Alfred  Freeman.   29  West   34th  St.  is  Arch. 

•  New  York,  N.  Y. —  (Borough  of  Manhattan)  —  COfficial)^ 
All  bids  received.  Dec.  4.  by  the  Board  of  Trustees  of  the  Belle- 
vue  Hospital,  for  alteration  to  the  main  building  of  Harlem 
Hospital  have  been  rejected.  New  bids  will  be  received  until 
3  p.m.,  Jan.  13.     Noted  Dec.   17. 

(Borough  of  Manhattan) — Plans  have  been  prepared  for 
the  construction  of  a  13-story  apartment  house  at  8Sth  St.  and 
West  End  Ave.  Estimated  cost,  $1,200,000.  C.  V.  Paterno, 
M.   D..    is   interested. 

(Borough  of  Manhattan) — Gronenberg  &  Leuchtag,  Archs., 
303  Fifth  Ave.,  have  completed  plans  for  the  construction  of 
a  six-story,  50x90-ft.  apartment,  at  113th  St.  and  Seventh 
Ave.,  for  the  William  Building  Corporation,  132  Nassau 
St.      Estimated   cost,   $60,000. 

(Borough  of  Manhattan) — Bids  will  be  received  bv  Som- 
merfeld  &•  Sleekier,  Archs.,  31  Union  Sq.,  for  the  construction 
of  a  54x111  ft.  synagogue  at  22-28  "West  114th  St.,  for  the 
Congregation  Kel  Israel  Amshe  Poland,  20-22  Forsyth  St. 
Estimated  cost   $75,000. 

•  Yorktown  Heightu,  X.  Y. —  (Official) — Bids  will  be  re- 
ceived until  noon.  Jan.  12.  l)v  William  B.  Osgood  Field,  Pres. 
Bd.  of  M'_'rs.  of  the  New  York  State  Training  School  for  Bovs, 
2  West  45th  St.,  New  York,  N.  Y.,  for  the  construction  of  seven 
cottages  for  the  training  school,  gee  advertisement  under 
"Contracts  to  Be  Let"  in  Dec.  31  issue. 
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Bellr-rllle,  N.  J. — All  bids  opened  Dec.  29  by  the  Board  of 
Education  were  rejected  as  they  exceeded  the  appropriation. 
The  lowest  bid  was  submitted  b\-  the  Altoria  Construction  Co.. 
3  East  44th  St.,  New  York,  N.  Y..  at  $108,667.  The  amount 
available  is  about  $104,000.     Noted  Dec.  17. 

Camden.  X.  J. — See   item  under   "Industrial  Works." 

+Jer»ey  City,  3F.  J. — The  contiact  for  the  rebuilding  Of 
St.  Johns  Episcopal  Church  on  Summit  Ave.,  recently  de- 
stroyed by  fire,  has  been  awarded  to  WILLIAM  ROBERTSON. 
Noted  Nov.   5. 

Morristo-wn,  N.  J. — Valentine  &  Kissam.  Archs.,  New  York, 
N.  Y.,  are  preparing  plans  for  the  construction  of  an  addition 
to  the  Memorial  Hospital.     Estimated  cost,   $75,000. 

Xewark,  X.  J. — The  Board  of  PreehokUrs  has  had  plans 
prepared  for  an  addition  to  the  Overbrook  Hospital.  Esti- 
mated cost.  $200,000. 

+Xewark,  X.  J. ^(Official) — Contracts  for  the  interior 
work  for  the  new  wing  and  alterations  at  the  city  hospital 
have  been  awarded  as  follows:  Masonry  work.  WILLI.\M  G. 
SARWELL.  at  $46,300:  electrical  work.  BE.VVKR  ENGINEER- 
ING CO..  at  $35,000:  metal  work,  W.  F.  SHAFFER.  INC. 

Bids  will  be  received  until  4.15  p.m.,  Jan.  12.  by  the  Board 
of  Education  for  the  construction  of  the  McKinley  School. 
Estimated  cost,  $102,000.  R.  D.  Argue  is  Secy,  of  Bd.  Noted 
Dec.   31. 

Bedford,  Penn. — David  Goldner,  Arch.,  S15  Highland  Bklg., 
Pittsburgh,  is  preparing  plans  for  Lee  F.  Hoffman,  for  the 
construction  of  an  82xl20-ft.,  four-story  building.  Estimated 
cost  $150,000. 

Coaldnle,  Penn. — Plans  are  being  prepared  by  Clye  S. 
Adams,  Arch..  Philadelphia,  for  the  construction  of  a  two- 
story  high  school.     Estimated  cost,   $50,000. 

Philadelphia,  Penn. — Plans  are  being  prepared  by  John  T. 
Windrim.  Arch.,  for  the  construction  of  a  group  of  seven 
buildings  at  39th  and  Filbert  St.  for  the  Presbyterian  Hospital. 
Estimated    cost.    $1,000,000. 

Philadelphia,  Penn. — Bids  will  soon  be  received  for  the 
construction  of  a  school  at  James  and  Pratt  St..  Tacony.  Esti- 
mated cost,  $165,000.     J.  Horace  Cook  is  Supt.  of  School  Bldgs. 

Bids  will  soon  be  received  for  the  construction  of  an  addi- 
tion to  the  Southwark  School.  Estimated  cost,  $100,000.  J. 
Horace   Cook   is  Supt.   of  School   Bldgs. 

Plans  are  being  prepared  by  B.  T.  Medoff  &  Son,  Archs., 
for  the  construction  of  a  theater  at  31st  and-  Wilt  St..  for 
Joseph  Fisher,  720  Sansom  St.     Estimated  cost,  $50,000. 

Bids  will  be  received  bv  R.  H.  Harte.  M.  D..  Dir.  Dept.  of 
Pub.  Health  and  Charities.  Room  5S4  City  Hall,  until  noon. 
Jan.  12.  for  the  construction  of  new  buildings  to  the  Philadel- 

?hia  Hospital  for  Contagious  Diseases.  Philip  H.  Johnson. 
824   Land   Title   Bldg.,   is   Arch. 

PittMbUFKh.  Penn. — Preliminary  plans  have  been  prepared 
by  .-\lden  &  Harlow.  .Archs.,  Farmers'  Bank  Bldg.  for  the 
construction  of  the  South  Hills  High  School  on  Ruth  and 
Secane    St.,    Mt.    Washington.      Estimated    cost    $265,000. 

PHt.MlinrBh,  Penn. — Huehl.  Schmid  &  Holmes.  Archs.,  Chi- 
cago. HI.,  are  preparing  plans  for  the  construction  of  a  tem- 
ple on  Grant  lUvd.  and  Lvtton  .Ave.,  for  the  Syria  Improve- 
ment Association.     Estimated  cost.   $300,000. 

Scranton,  Penn. — Preliminary  arrangements  are  being 
made  for  the  constructicm  of  a  building  for  St.  Paul's  Catholic 
Church.      Estimated    cost.    $100,000. 

'WllkeH-Bnrre,  Penn. — Plans  have  been  prepared  by  Owen 
McGlynn.  Arch.,  for  the  construction  of  a  two-story  school, 
to  cost   $60,000. 

York,  Penn. — Plans  are  being  prepared  by  B.  P.  Willis. 
Arch..  West  Market  St..  for  the  construction  of  an  administra- 
tion build ing,  nurses'  home,  power  house  and  other  structvires 
for   the    York   Cuinty   T'oor   Board.      Estimated   cost.   $350.0(10. 

Waxhlne-ton,  D.  C. — Plans  are  being  prepared  by  Tracy  & 
Swartout.  .\rchs..  244  Fifth  Ave..  New  York.  N.  Y..  for  the 
construction  of  a  $2,000,000  George  Washington  Memorial 
for  the  George  Washington   Memorial   .Association. 

^Richmond,  Va. — The  contract  for  the  construction  of  a 
school  on  Bainbiidce  St.  has  been  awarded  to  A.  M.  WALKL'P 
&    CO.,    .American    Bank    Bldg.,    at    $99,820.      Noted    Dec.    10. 

Kiohmond,  Va. —  Pliins  are  being  i)rer>ared  by  Carneal  & 
Johnston  for  the  construction  of  a  ten-story,  25xl50-ft.  apart- 
ment house  at  Fifth  a  rid  Grace  St.  Estimated  cost,  $150.ii(M). 
Morton   (!.   Talhlmer.    Fust   National   Bank    Bldg..   is   Interested. 

Anheville.  IV.  C. —  (Official) — The  lowest  bid  received  for 
the  construction  of  an  addition  to  the  Mission  Hospital  was 
that  of  Longest  &  Tessler  Co.,  Greensboro,  N.  C.  W.  H.  Lord 
is  Arch.      .Voted   Dec.   24. 

^Colnnibln.  Tenn.— The  contract  for  the  construction  of  a 
191x200-n.  high  school  has  been  awarded  to  \V.  T.  WILLP^R- 
FOPD.  Nashville,  at  $58,300.  Hart  &  Gardner,  Nashville,  are 
Archs. 

+<'lnelnna«l.  Ohio — Contracts  for  the  construction  of  the 
Cheiiilstrv  liuildlng  for  the  I^nlverslty  of  Cincinnati  have  been 
awarded,  bv  the  Hoard  of  Directors,  as  follows:  J<>M.N 
LACKER  *'  SfiN.  excavation,  masonry  and  concreti'  footir^gx. 
$11  103-  HOOS  IMIOH.,  reinforced  concrete.  $2!l.I5"i;  M,  .VI.\lt(  US 
lifTI.DINC,  CO..  carpontrv,  $12,750;  POTTIIoKF  CONSTIM'C- 
TI'>\  CO.  structural  Jiiid  ornamental  Iron  and  steel,  ^'-'ii: 
HAIIKN'KSS  *  T')WLI':i{.  sheet  metal  work  and  rooting,  $107!>; 
DAVIli  MI'MMEL  P.flLDINO  CO..  brick  and  terra  cottn  work, 
tile  partitions  and  granite  work,  $34,830:  J.  J.  VoGKI.PoHL  CO.. 
heating.  XSS47:  WILLI A.VI.MON  HEATER  CO..  ventilating.  $12.- 
089:  IIENKKL  *  St'LLIV'A.V.  grading  and  road  work,  $7439, 
Noted   Oet.    S   and    Nov.   26. 

Clevrlnnil  llrlKhtM  (WarrenHVllle  post  otilce),  Ohio—I'lnns 
hnve  been  preixired  l.v  Frederick  W.  Strleblnger.  Arch..  1900 
Kucll.l  Ave.,  Clevelnii.l  for  the  construction  <if  a  »fr<»up  of 
buildings  on  Len  and  .Vlavfleld  Ave.  for  the  Ma.ionM  of  Cleve- 
land   MelghtB    and    Eucllil.      K»tlninteil    cost,    $125,000. 

HninlKon.  Ohio— The  city  hnii  sold  bimds  for  $200,000  the 
procee.lM  of  which  will  bo  used  for  conntruclln»f  u  city  hall. 
Noted    Dee.    :i  I 

MeCutehenvllle,  Ohio-  The  Hoard  r.f  Kdueiitloii  will  con- 
struct II  high  school  for  which  $40.00(l  In  bonds  liiive  been 
authorized. 


Toledo,  Ohio — The  city  has  petitioned  the  City  Council  to 
issue  $650,000  in  bonds  to  be  used  for  the  construction  of  a 
city   hall   in   Toledo. 

Yonng.>«town,  Ohio — (Official) — Frank  H.  Hale,  Engr:,  ad- 
vises that  plans  have  not  been  prepared  for  the  $40,000  building 
in  connection  with  the  new  $400,000  telephone  plant.  Noted 
Dec.    24. 

Huntington,  Ind.^ — Plans  are  being  prepared  for  the  con- 
struction of  a  150x200-ft.  school.  Estimated  cost,  $150,000. 
Z.  T.  Dungan  is  Secy,  of  Bd.  of  Education. 

Xeweastle,  Ind. — The  citizens  of  Newcastle  have  petitioned 
the  County  Commissioners  to  appropriate  $40,000  for  the  con- 
struction of  a  county  hospital. 

Battle  Creek,  .MIeh. — The  Y."  W.  C.  A.  Building  Committee 
plans  the  construction  of  a  building  at  Maple.  Van  Buren  St. 
and  North  Ave.  Estimated  cost,  $50,000.  I.  L.  Stone  is  Chn. 
of  Bldg.  Com. 

Saginaw,  Mieh. — Bids  will  be  received  about  June  1  for 
the  construction  of  a  three-story,  60x200-ft.  school.  Estimated 
cost,  $60,000.     Allen  &  Curtis  are  Archs. 

Chicago,  111. — G.  P.  Racine  of  G.  P.  Racine  &  Co.  has  pur- 
chased a  100x1 60-ft.  site  on  Racine  Ave.  near  Wilson  Ave.  for 
the  construction  of  an  eight-story  fireproof  hotel.  Esti- 
mated  cost   $175,000.      Construction   will   be   started    in   March. 

Milwaukee,  Wis. — Plans  have  been  prepared  and  submitted 
to  the  Building  Inspection  Department  for  the  construction 
of  a  $50,000  apartment  house  on  Twelfth  St.  between  Grand 
Ave.    and    Wells    St. 

Cedar  Falls,  Iowa — Proudfoot,  Bird  &  Rawson,  Archs.,  Hub- 
bell  Bldg.,  Des  Moines,  are  preparing  plans  for  the  construc- 
tion of  a  three-storv  and  basement  vocational  building  for  the 
Iowa  State  Teachers'   College.      The  estimated  cost   is  $100,000. 

Pella,  Iowa — Bids  will  be  received  about  Feb.  15  for  the 
construction  of  a  two-story  and  basement  high  school.  Esti- 
mated cost,  $48,000.     James  S.  Cox.   Estherville,  is  Arch. 

'Wichita.  Kan. — Philanthropists  of  Wichita  and  officers  of 
the  Lake  Mohawk  Conference  plan  the  construction  of  a  school 
for  Indians  on  a  20-acre  site  recently  purchased. 

Omaha,  Neb.  —  The  Creighton  University  plans  the  con- 
struction of  an   $80,000  gymnasium  on  the  university  campus. 

Sioux  Fall.s,  S.  D. — The  Elks  of  Sioux  Falls  plan  the  con- 
struction of  a  three-story,  60x6S-ft.  club  building  on  Dakota 
Ave.  between  Ninth  and  Tenth  St.  The  estimated  cost  is 
$75,000. 

Alton,  Mo. — An  addition  estimated  to  cost  $50,000  will  be 
constructed   to   the   Cathedral   Orphanage,    at   Alton. 

St.  Louis,  Mo. — The  bill  providing  $75,000  for  the  construc- 
tion of  a  stone  building  for  the  House  of  Detention  and  Juve- 
nile Court  has  been  passed  by  the  House  of  Delegates.  Noted 
Dec.    10. 

.VusHn,  Tex. — The  First  Methodist  Church  will  construct  a 
$100,000   building  in   Austin. 

+Unlveston,  Tex. — The  contract  for  the  construction  of  the 
municipal  building  has  been  awarded,  by  the  City  Commission 
to  the  GROSS  CONSTRUCTION  CO.,  Waco,  at  $205,693.  Noted 
Sept.    IS,   1913   and   Sept.   3,   1914. 

Hou.ston,  Tex. — The  Seth  Ward  Memorial  Methodist  Church 
plans   the   construction   of  a   building   to  cost  about  $50,000. 

•fLogan,  irtah — (Official) — The  contract  for  the  construc- 
tion of  a  four-story  75xl00-ft.  hotel  and  bank  building  for  the 
Hotel  Logan  Co.,  has  been  awarded  to  the  HYDE  &  THOMP- 
SON BUILDING  CO.  The  heating  an<l  plumbing  contract  has 
been  awarded   to  F.  AV.   SPENCER   ^t   CO..   Salt  Lake  City. 

♦  (Official) — The  contract  for  the  construction  of  the  three- 
storv,  6Sxll5-ft.,  chemical  laboratory  for  the  I'tah  Agricultu- 
ral College  has  been  awarded  to  HYDE  &  THOMPSON  BUILD- 
ING CO..  Logan.   Utah.     Noted   Dec.   3. 

Walla  Walla.  Wawh. — The  County  Commissioners  voted  to 
expend  about  $150,000  on  a  courthouse  at  Walla  Walla.  Henry 
Osterman.  Arch.,  is  preparing  plans.  Noted  Aug.  7.  Oct.  23  and 
Nov.   6.    1913. 

Monmouth,  Ore. — The  Board  of  Regents  of  the  Oregon 
Normal  School  have  petitioned  the  next  legislature  to  appro- 
priate $50,000  for  the  construction  of  a  training  school  at 
Monmouth. 

Portland.  Ore. — Plans  have  been  prepared  for  the  construc- 
tion of  a  four-storv  building  for  the  women  of  Reed  College. 
The  estimated  cost  is  $120,000.     AVilliam  T.  Foster  is  Pres. 

+  I.unKbench.  CalU.— The  BAKER  IRON  AVORKS,  Los  Ange- 
les has  been  awarded  the  contract  for  the  structural  steel 
work  for  the  Class  A  building  for  Markwell  Bros.  The  build- 
ing was  designed  and  is  being  constructed  by  the  I^ongbeach 
Improvement  Co.      Estimated  cost,  $300,000.     Noted  Oct.   I. 

I.<iM  AngeleH.  J'allf. — The  students  of  the  University  of 
Southern  California  plan  the  construction  of  a  $60,000  building 
as  a  memorial  to  James  H.  lloose.  George  F.  Bovard  Is 
Pres. 

(Couliuued  on  page  l-i) 


♦  Sewage  <'<ilieellnK  SyMtem — Dunellen.  N.  J. — Bids  were  re- 
ceived, Dec.  7.  bv  the  Borough  Council  for  constructing  a 
sewage  collecting'  svstem  from  (.A)  lOngineer's  Estimate:  (B) 
II.  K.  COIUU.V  .V:  CO.,  INC..  170  Broadway.  .Now  York.  N.  Y. 
(awarded  contract):  (C)  liruno  Plzzlmentl,  Seneca  Falls,  N.  Y.; 
(D)  Dl  Napoll  &  Torlello  Construction  Co..  Hackensack,  N.  J,; 
(K)  Cantrell  Construction  Co.,  Philadelphia.  Penn.:  iV)  John 
C.  Scrade.  Inc.,  Brooklvn.  N.  A'.:  (G)  Fusco  Construction  Co.. 
Newark,  .\.  J.:  (li)  Kellv-McFeeley  Co.,  Cam.len,  N.  J.:  (I) 
Peter  I>'.\Mialo,  Newark.  N.  J.:  (J)  Joseiili  SIgretto.  Wood- 
haven,  .N.  Y,:  (K)  Peeksklll  Construction  Co..  Poeksklll,  N.  A'.; 
(L)  Harrison  &  llurlon.  New  A'ork,  N.  A'.:  (M)  Frank  PugUn, 
Pliterson,  N.  J.:  (N)  Jones  &  McRobert.s,  Ltd.,  Pittsburgh. 
Penn.:  (O)  D.  .M.  RosHi-r,  Kingston.  I'enn.:  tP)  Joseph  John- 
son's Sons,  West  New  Brighton,  N.  Y.:  (Q)  A.  H.  l,ui>ton  .t  Son, 
Itrldgeton,  .\.  J,;  (R)  T.  Poster  Callahan.  Elizabeth,  N.  J.:  (S) 
H.  C.  llrooks  Co.,  MartlnHl.iirg,  W.  Va.:  (T)  Joseph  Dlmando, 
Inc.,  Maniaroneck,  N.  Y.;  (U)  Langaii  Knglneerlng  \-  Construc- 
tion Co..  Jersey  CItv,  N.  J.:  (V)  Ceiiedella  .Vt  Co..  Mllford.  Mass.; 
(W)  Schneider  Stelle  &  Co.,  New  Brunswick,  N.  J.;  (.\)  A.  D. 
AmbroMlo,   Ha-tford,  Conn.     The  Item  bids  were  as  roUows: 
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><•'"     Mlnhr.l    I 

s-ii,    M.rili..,|  pip. 

■-   III     Mltlllr.l    pi|. 

^•"    V '>"<'•,•!  I 

.11    Mtrili.-.l  pip,     . 
u<    vurili..!  pi|~    - 

H>-lll     MKiII.mI    pip- 

liv-m.  Mirili.-.l  1 

U»-llt      Mlllll.'l    I 
Ill-Ill      Mllltlr.l    I 


MKI  III 

1  II 

Ill-Ill 

vilnlii'il 

pip. 

\W  lit 

1  II 

1  '.'-III 

vilnlii'tl 

I'll"' 

M«>  li- 

1 It 

i"! 

i;i;:i;:::i 

i;;i: 

Vllllllr.l 

I'll"- 

nk'  \v. 

,, 

I.Vlll. 

I'M"' 

KM)  III 

1  II 

1  -»-ill. 

|tl|tt' 

1(10  111 

1  II 

Will 

vilrili.ll 

I'll"' 

I  «.T,  IMl  (I     ,||V|1,  .  . 

I  n.r,  il-s  It  ,|i.,.|. 
i.r.  .H-lll  It  limp 
«.r.  lll-l.'  tl    ilii'ii.. 

I.  I^'-U  (t    il«fti>.. 
r.  14-1(1(1    <l.<«|.. 
".r.  II  l\  (t    ,l,v|>. 
>-  (1    .lifl. 
.1  (,.!,..,,, 

I.'  n  .i.M.p 

'    IU(     ilixl. 
..   .,     II     Hi   (I      ll.M-ll 

..r.  (>-U  It    .li...p 

Mr.  t'.-H  t(    .l..f|i 

ii-r.  S-UI  (I    ill-..))..     . 

i.r.  lO-ia  (t.  .l.-..|i... 

.tr.  U>-I4  ft    il<<rp.. 

I.r,  (VH  It    ili...p  . 

1.  r.  (KS  n    .l.-.'p 

II  r,  S-l(l  ft  .li-rp,. 
I.r.  Kl-l'.i  It  .liN.p.. 
..r,  12-H  ft    ilwp,. 

"•■r,  l-l-IO  fl.  dtvp.. 
r.  KWIN  (I.  dcpp... 


ii4tHl  irun  piiK.-  Ui 
.<piKot  pipo 


A 

fn  47 

(I  AU 

(t  ";) 

0  112 

1  17 

I  47 

<)  an 

II  71 
(I  H(l 
I    INI 

I  -.a 

I  (II 

(I  71 

II  SI 
I    01 

I  i-J 

I   M) 

0  04 

1  1)7 
I  2.', 
I   4U 

1  70 

2  IS 
3.M) 
0  (VO 
0  71 
0  S2 
0  OS 
0 . 3(1 
O  (11 
0  70 
II  4lt 
0 .  32 
0  2.1 

23  (K) 


liiti  i.irJi  .|.-  

70  fll!.-!!!:!"!** 

Sr»'»Ei'  piiinpinR  Klation  Bound  Br.  R'd  n'r  Schwnrti 

ri   I  lump  Kuni) 

Bewiuti'  piinipiiiK  nation  Round  Br.  R'd  n'r  WniihinKtnn 

.\v.  A-  f.ili  .St 

8ewnK<'  i<iiniiiinfi  nmrliin(?r>-  in  P.S.  B'd  Br.  Rd  near 

S-hw:irtf  ri 

Spwiiiii'  piinipinK  ninrhincry  WnihinBton  A\-e.  A  6th  St.. 

10(10  fl    It  in.  lunib<>r  for  foundntiono 

100  lin  (I    i>il.'» 

UXMi  ft.  It  111.  stioiittiinit  left  in  plaro    .       . 
700  ru.yil.  i'xc:iv:it  inn  ami  (Mnbunkincni 

200  ou..v<l.  extra  earth  i-xeavation 

200  pu.yd.  riH'k  excavation 

200  eu.yd.  eart  h  tillinK 

100  cu.yd.  sttme  or  gravel  fjlling 

IW  eu.yd.  additional  concrete 

IttlO  lb.  additional  st<?el  reinforcement 

13.(XX>  s<i.yd.  resurfacing  macadam. . . . 

Extended  totals 


II 
>ii  ;i;i 
(I  4.1 
o  70 

0  oil 

1  IH 
I  4n 

0  40 

U  IM) 

0  OO 

1  10 

1  3a 

2  (H 
(I  .IM 
O  77 
1.03 
1.3H 
l.a7 
0  77 

0  00 
1.22 

1  43 
1   77 

1  87 

2  32 
n  32 
0  42 
0  .VI 

0  m 

0  10 
0  25 
0  72 
O..V> 
0  30 
0  20 
22.00 

mm 

40.00 
75.  IK) 


C 
Vt  43 
(I  47 

0  70 

1  (Nl 

1  25 

2  00 
O  AO 
0  IMl 

0  SO 

1  05 

1  30 

2  INI 
0  (M) 

0  75 

1  IN) 

1  .V) 

2  <N) 
I)  SO 
I.INI 
I   3(1 

1  (Ml 

2  (Nl 
2.30 
2  SO 
O  31) 
0  40 
0  ,10 
0  75 
0.-2() 
O.K) 
0  70 
0 .10 
0.35 
0  30 

23  IN) 
50.  (K) 
40.  (K1 
75.  (N) 


I) 

•O  4S 
(I  .15 

0  77 

1  (17 
I   41) 

I  H4 

II  57 
0  DA 

0  02 

1  311 

1  70 

2  (N) 
0  (MS 

0  75 

1  05 
1  43 
1   S7 

0  02 

1  ()2 
1   33 

1  70 

2  21 
2  5H 
2  75 
0  4K 
0  70 

0  00 

1  53 
0.20 
0  4S 
0  43 
0.30 
0  42 
0.12 

22  ()0 
(M) .  00 
42.  IN) 
K(J.(H) 


i; 

Kl  41 

O  .Kl 

O  73 

0  02 

1  33 
1  (17 
0  57 
0  05 

0  SO 

1  01 
1  40 
1  70 
0  (12 
O  72 

0  NN 

1  22 
1   AK 

0  01 

1  ()4 
1   35 

1  57 

2  03 
2  21 
3.12 
0.5S 
0  81 

0  05 

1  45 
0.30 
1.18 
0.50 
0  41 
0.38 
0  24 

24.00 
73.50 
40.  (K) 
81.00 


(1 

•oil  lUt  47 
(I  52 
(I  117 
0  77 

0  03 

1  2A 
0  (U) 
0  (17 

0  HO 
0.S7 
l.(N) 

1  37 
1  (N) 

1  15 

i.m 

1.50 

2  00 
1  10 
1.25 
I    5(1 

1  75 

2  INI 
2.50 
3.(H) 
1.00 
1  (N) 
1  (K) 
1    .K) 

0  .K) 
I.IN) 

1  (K) 

0  .-tv 

0 .  .K) 
0.27 
25.00 
50.00 
.12.00 
100.00 


(I  4U 

0  03 
II  04 

1  (HI 
I  05 
0  A2 
0  (M) 

0  73 

1  112 
1  15 
1  75 
0  02 
0  71 

0  H7 
1.00 

1  22 

0  HO 
0.03 

1  13 
1.43 
1.58 
2.17 
2.83 
0.30 
0  45 
0  .K) 
l.(M) 
0.30 
O.K) 
1.05 
0.50 
0.00 
0.50 

24.00 
70.00 
40.  (K) 
90.  (K) 


II 
Id    12.1 
(I   .1(18 
II  70 
(I  00 
1.53 
I   S3 
0  .K)5 
0  0375 

0  s:i 

1  (Nl 
1  57 
1  87 
0  (II 
O  77 

0  08 

1  24 
I  81 
0  83 

0  OS 
1 .  20 

1  40 
2.(KI 
2.35 
2.70 
0.35 
0  51 

0  80 

1  ()2 
0  35 
0  114 
0  81 
0.40 
O.JO 
0.22 

20.70 
55.00 
■17.43 
70 .  43 


I 
f  I  47 
O  .13 
0  (Ml 

0  KU 

1  13 
1  S3 
0  .14 
0  (M) 

0  S3 

1  27 

2  22 
2  70 
0  00 

0  75 
l.(N) 

1  50 
2 .  55 

0  05 
1.10 

1  33 

2  (M) 

2  05 

3  37 
3  52 
O.K) 
0.00 
0  75 
l.(K) 
0,45 
0  40 
0.40 
0.35 
0  35 
0.25 

50.00 
60.00 
.38  00 
70.00 


.1 
•O  325 
0  (H) 

0  80 

1  05 

1  40 

2  (N> 
O  00 
0  SO 

0  05 

1  15 
1.50 
1.75 
0,75 
1  (M) 
1.25 
1.50 
1 .  05 
1  (K) 
1.15 
1,50 

1  75 
l.UO 

2  (J2 
2.75 
0  40 
0.58 
0.72 
1.30 
0.40 
0.40 
0.75 
0.40 
0.75 
0.30 

40.00 
00.00 
40.  (K) 
71.  (W 


K 

ft  47 
O  57 

0  70 
1,10 

1  40 

1  74 
0  (12 
0.70 
O.04 
1.27 
1.51 
1.82 
0.73 
O.SO 
1.11 
1.47 
1.00 
1.03 
1.17 
1.40 
1.80 
2.03 

2  30 
2.82 
0.50 
0.78 
0.05 
1.12 
0.45 
0  73 
0.34 
O.K) 
0,07 
0  45 

40.  (K) 
90  (X) 
45.  (K) 
84.00 


L 
•O  47 
0  AO 
O  72 
0  SO 
1.42 
2  22 
0  M 
0.03 
0,70 

0  00 

1  74 
2.20 
O.K) 
0,08 

0 ,  HI 
1,01 
1.70 
0,89 
1,(X) 

1 ,  1 .1 
1,27 
1 .  40 
2. 15 
3.05 
0..K) 
0.70 
0.90 
1.40 
0.25 
0.35 
l.(N) 
0.50 
0.25 
0.30 

21.00 
00.  (X) 
40.  (X) 
75.  (XJ 


1850  00  1900.00  20(X).00     900.00   1812,00  3200,00  2700  00  2350,00  2.100, fX)  1885.00  2600.00  2900. (XJ 
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10.400  lin. ft.  .8-in.  vitrified  pipe  sewer,  0-6  ft.  deep. .  . 
30,000  lin.ft    S-in.  vitrified  pipe  sewer,  0-S  ft.  deep. .  .  , 

6('t(K)  linft    S-in.  vitrified  piix'  sower.  8-10  ft.  deep 

1400  lin  ft.  S-in.  vilrifiiil  pipe,  sewer,  10-12  fl.  deep. .  . 

800  lin.ft.  S-in.  vitrified  pipe  sower.  12-14  ft.  deep 

101)  lin.ft.  S-in.  vitrifie*!  pipe  sewer,  14-10  ft.  deep 

1(XX1  lin.ft.  KVin.  vitrified  piix-  sower,  0-6  ft.  deep 

270^1  lin  ft.  10-in.  vitrified  pijie  s<>wer.  6-S  ft.  deep 

1"^"'  lin  ft.  10-in.  vitrifieil  pi|>e  sower,  8-10  ft.  deep.. .  . 
'  lin.ft.  10-in.  vitrified  pipi'  sower,  10-12  ft.  deep..  , 
■  linft.  10-in.  vitrifi.'d  piiio  .<ower,  12-14  ft.  deep.. . 
im.ft.  10-in.  vitrifie<l  piix-  s<^wer,  14-16  ft.  deep..  .  . 

lifi  lin.ft.  12-in.  vitrified  iiii>o  s«.wer.  0-0  ft    deep 

100  lin.ft.  12-in.  vitrified  pijw  sewer,  (>-s  ft,  deep 

100  lin.ft.  12-in.  vitrified  pipe  sower.  S-10  ft.  deep 

100  lin.ft.  12-in.  vitrified  pipe  ^-wer.  10-12  ft.  deep.. .  . 
200  lin.ft.  12-in.  vitrified  pipe  .sewer.  12-14  ft.  deep..  .  . 

1(K)  lin.ft.  l.Vin.  vitrified  pii>o  sow<*r.  0-6  ft,  deep 

100  lin  ft,  l.Vin.  vitrifie.l  pipe  sewer.  6-8  ft.  di>ep 

100  lin.ft.  LVin.  vitrifi.-d  pipe  sewer,  .S-10  ft.  deep 

1<X)  lin.ft.  15-in.  vitrifieil  pi[>o  sower,  10-12  fl.  deep..    - 
200  lin.ft.  l.Vin.  vitrified  pipe  sewer.  12-14  fl    deep.. 
1500  lin.ft.  l.Vin.  vitrified  pipi-  .sewer.  14-10  ft.  deep.. . 
300  lin.ft.  IVin.  vitrified  pipe  sower,  16-18  ft.  deep.. .  . 

2300  Vin.  Y  branches  on  S-in.  pipe 

500  .Vin.  Y  branches  on  10-in.  pipe 

8  5-iii.  \'  branches  on  12-iii.  pipe 

80  5-in.  Y  branches  on  15-in.  pipe 

700  .Vin.  one-eichth  bends 

200  ,Vin.  Y*  branches  with  caps 

500  lin  ft.  .Vin.  vitrified  pipe  ri.sers 

WOO  lin  ft.  .Vin.  vitrified  hou.se  connections 

1(MXI  lin.ft,  la>*inB  0-in.  e.i.  force  main 

30(X)  lin  ft.  i"  galvaniiod  iron  pipe  line 

25  tons  c  i   bell  and  spigot  pipe 

2  tons  c  i.  specials    

160  manhnles 

70  flu-shtnnks     

Sewajte  pumpiig  station  Bound  Br.  R'd  n'r  Schwartz 

PI.  (lump  sum) 

Sewajti-  pumping  station  bound  Br.  R'd  n'r  Woshington 

Av.  4  6th  St. 


4045  00 

2000  00 

2600.  (X) 

16(X)  00 

.3482.00 

.3200  00 

20(X).(H) 

2900  00 

2.100  (X) 

2.KX).(X) 

3400.  (X) 

4315.00 

20(!0  (X) 

.3700  (X) 

3.S(in  (X) 

37(K)  (K) 

3968  m 
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8ewa«te    pumping  machinery  in  P.S.  B'd  Br.  R'd  n'r 

Schwarti  PI 

Sewaite  pumping  machiner>-  Washington  Ave.  4  6th  St.. 

1000  ft.  b.m.  lumber  for  foundations 

100  lin.ft.  piles 

1000  ft.  b.m.  sheathing  left  in  place 

700  cu.yd  excavation  and  embankment 

200  cu.yd.  extra  earth  excavation 

200  cu  yd.  rock  excavation 

200  cu.yd.  earth  filling 

100  cu.yd,  stone  or  gravel  filling 

1(X>  cu.yd.  a'lditionnl  concrete 

1000  lb,  additional  st«»el  reinforcement 

13,(X)0  sq  yd.  resurfacing  macadam 
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3140  00  30O0  00  4100  00  4000,00  30(X)  00  4000  00  4000,00  4600.00  2027.00  2.185.00  3170.00  4300.00 
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Bl  ILDIN'OS 

(Continued    from    pase    12.) 
St.  Johns,  Xenrfoandlanil — Bids  will  soon  be  received  for  the 
construction  of  a  building  for  the  Cochrane  St.  Church,  to  cost 
JSO.OOO.     Ross  &   JIacDonald.   Montreal.   Que.    are  Archs. 

Tampieo,  Mexictj — Plans  are  beingr  prepared  by  W.  E.  Nel- 
son, Arch.,  Brownsville.  Tex.,  for  the  construction  of  a  six- 
storv,  130xl30-ft.,  brick  and  concrete  office  buildiner  for  the 
Urgiita  Estate.     Estimated  cost,  $300,000. 


The  Baflalo  Slaj?  Co.,  Buffalo,  N.  Y.,  announces  the  removal 

of  its   offices   to   217    Ellicott   Sq. 

Baloom  &  Darrow,  EngTs.,  announce  that  they  have  moved 
from  TO  East  45th  St.,  and  are  now  located  at  10  East  47th 
St..  New  York,  N.  Y. 

The  Goulds  Mfg.  Co„  Seneca  Falls,  N.  Y..  announces  that 
a  branch  office  was  recently  opened  in  the  Third  National 
Bank  Building,  Atlanta,  Ga.  This  office  will  be  in  charge  of 
A.  B.  Tanner. 

The  Concrete  MLxIngr  A-  Plaeing  Co..  123  "W.  Madison  St., 
Chicago,  which  has  handled  the  pneumatic  concrete  mixer 
and  conveyor  in  the  West,  announces  that  it  has  extended  its 
business  to  include  the  eastern  states.  H.  B.  Kirkland  is 
Pres. 

Antomobile  Trade — According  to  Alfred  Reeves,  General 
Manager  of  the  Automobile  Chamber  of  Commerce,  515,000 
motor  vehicles,  valued  at  $485,000,000,  were  manufactured  in 
1914.  These  were  made  by  450  companies.  It  is  estimated 
that  there  were  1,500,000  automobiles  registered  in  the  various 
states  at  the  end  of  1911. 

The  Koehring  Machine  Co^  Columbus,  Ohio,  announces  that 
a  new  office  will  be  opened  Jan.  1  by  W.  W.  Williams  in 
the  Provident  Bank  Bldg.,  Cincinnati,  C.  O.  Owens  will  be 
in  charge  of  this  office,  which  will  be  a  branch  of  the  Colum- 
bus office,  and  will  handle  Koehring  mixers,  Howard  traction 
rollers,  Sternberg  trucks,  and  other  lines  of  allied  equipment. 

Municipal  Improvementa — The  city  of  Philadelphia.  Penn., 
will  award  contracts  for  municipal  work  during  1915,  amount- 
ing to  approximately  $8,000,000.  This  is  the  sum  provided 
for  in  the  tax  levy  budget  recently  passed  by  the  City 
Council.  Two  important  undertakings  will  be  finished  next 
year — the  sewer  system  and  the  extension  of  the  water  works, 
including  a  filtration  plant.  The  city  will  not  wait  until 
spring  to  start  the  public  improvement  work.  As  rr.uch  as 
possible  will  be  done  during  January,  February  and  March 
to  provide  work  for  laborers,  inspectors,  foremen  and  others. 

Sallivan  Drills  in  St.  LouIm — Although  three  separate  con- 
tractors are  driving  the  ISOO-ft.  section  of  the  Hill  Creek 
Intersecting  Sewer,  all  of  them  are  using  Sullivan  air  com- 
pressors and  drills.  There  are  six  belt-driven  two-stage  com- 
pressors in  use,  five  having  a  pressure  displacement  of  1150 
cu.ft.  per  min.  and  one  of  628  cu.ft.  per  min.  There  are  46 
rock  drills  in  use,  being  the  Sullivan  "FF-12"  type,  a  recipro- 
cating piston  machine  with  a  hollow  piston,  a.,l-in.  tube  and 
water  jet  discharging  water  through  hollow  steel  drill  to 
clear  away  the  cuttings.  The  drill  is  2%  in.  and  it  is  recalled 
that  this  is  the  size  of  drill  and  make  which  was  used  on 
the  Mount  Royal  Tunnel  of  the  Canadian  Northern  Ky.  in 
Montreal. 

The  Gallon  Iron  Works  &  Mannfacturin*;  Co.,  Gallon,  Ohio, 
manufacturer  of  culvert  pipe,  road  makers'  machinery,  con- 
trattors'  and  municipal  supplies,  has  made  a  Christmas  pre- 
sentation of  a  life  insurance  policy  to  each  of  its  employees. 
These  policies  are  issued  through  the  Group  Insurance  Depart- 
ment of  The  Equitable  Life  Assurance  Society  of  the  U.  S. 
and  guarantee  absolutely,  in  the  event  of  death  from  any 
cause  whatsoever,  to  pay  the  salaries  of  such  employees  to 
their  families  each  month  for  an  entire  year.  Mr.  D.  C. 
Boyd,  Pres.  and  Gen.  Mgr.  of  the  company,  when  inter- 
viewed in  connection  with  this  group  insurance  transaction, 
said,  "We  regard  every  one  in  our  service  as  an  important  in- 
tegral part  of  our  company  and  of  distinct  value  in  carrying 
our  purposes  Into  effect.  The  officers  of  the  company  have  the 
keenest  interest  in  the  welfare  of  each  individual  connecteil 
with  us  and  have  taken  every  possible  precaution  to  sur- 
round them  with  the  most  modern  equii)ment  for  their  safety 
and  comfort.  We  know  of  no  other  way  In  which  we  couhl 
more  efficiently  manifest  our  concern  for  our  employees  than 
through  the  protection  of  their  families  and  It  is  our  hope 
.  that  these  life  insurance  policies  will  add  something  to  their 
feeling  of  security." 

The  C-ompositlon  Floor  MnnufncturerM*  .Vssoolatlon  has  been 
formed  to  unite  all  reliable  and  experienced  manufacturer.s 
of  composition  flooring  using  the  "oxychlorlde  of  magnesia" 
process.  The  main  objects  are  to  be  the  establishment  of 
standards  in  quality,  the  publication  of  specifications  for 
foundations,  a  publicity  campaign  truthfully  stating  the  qual- 
ities of  the  material  and  giving  reliable  directions  for  main- 
tenance and  care  In  use.  For  twenty  years  promoters  have 
been  selling  formulas,  under  patents  or  trade  secrets,  for 
plastic  cements  which  woulil  give  an  elastic  and  sanitary 
flooring.  Yet  the  process  of  manufacture  and  the  chemical 
combination  Is  an  old  one.  having  first  been  published  by 
.Sorel.  a  French  chemist.  In  ISBfi.  CalelniMl  niagnesite  Is  com- 
bined with  a  solution  of  chloride  of  magnesia,  giving  a  stone - 
like  substance  known  as  oxychlorlde  of  iniignesla.  Its  !>e- 
cullarlty  Is  that  It  will  combine  with  organic  substanees  to 
give  a  more  elnstk-  iml  resilient  flouring  than  will  lime  ce- 
ments.    Hut  ciiti ^.1  ...   Hiiorlngs  are  being  made  by   hunilreds 

of   Inexperlern  ■  iiirers    without   attempt    at   chemical 

control.      Few  that   less   than   20",    of  the   miilerlal 

■old    In    the    I'l  i'  as   powdered    calcined    nniKneslte    Is 

fit  for  making  ronipmi  l  Ion  (loDring,  or  that  succesuful  inaiiu- 
fncturers  must  know  the  exact  ainounts  of  oxide  of  mng- 
neaium  anri  Ilnie  In  nnigneslte  and  the  Imnnrltles  In  the  chlo- 
ride of  magnesia.  As  a  result  of  this  situation  many  com- 
position floorings  Installed  have  turned  out  generally  nn- 
snttsfactorv.  The  Comiiosltlon  Floor  Manufaetuiers  AsHoela- 
tlon  Invites  all  manufacturers  willing  to  hi-lfi  In  eliminating 
the  present  nnsatlsfactorv  conilltlons  to  Jidn.  Ajil>lh-nllonH 
sht>uld  b»i  sent  to  the  socretnrv  of  the  Assoclatlim,  M.  ,1  Tralib, 
37  West  Van  Duron   Street,  Chicago,   III 


Ijnbor  I'ulons  Mnst  Pay  Damages 

After  years  of  litigation,  the  Supreme  Covirt  of  the  Ignited 
States.  Jan.  .">,  held  that  some  two  hundred  Connecticut  labor 
union  members  must  pay  $252,130.09  damages  under  the  Sher- 
man anti-trust  law  for  a  nation-wide  boycott  of  D.  E.  Loewe  & 
Co..  Danbury,  Conn.,  hat  manufacturers,  who  refused  to  union- 
ize their  shops.  The  bank  accounts  and  homes  of  many  of  the 
men  already  are  under  attachment  to  pay  the  judgment,  and 
the  next  step  probably  will  be  foreclosure. 

Leading  lawyers  of  Congress  disagreed  today  on  whether 
this  decision  meant  that  union  workmen  would  be  liable  in  the 
future  for  damages  on  account  of  boycotts.  Some  hold  that 
the  Clayton  anti-trust  law,  passed  last  year  after  this  suit  had 
been   tried,   would  make  another  such   prosecution   impossible. 

It  was  in  the  Danbury  hatters'  case  that  the  Supreme  Court 
decided  in  190S  that  labor  unions  were  subject  to  the  terms 
of  the  Sherman  anti-trust  law,  and  sent  the  suit  back  to  the 
New  York  Federal  courts  for  trial.  The  judgment,  the  larg- 
est ever  before  the  court  under  the  Sherman  law,  as  well  as 
the  vigorous  defense  of  the  union  men,  attracted  widespread 
attention  to  the  litigation. 

The  decision  of  the  court  was  unanimous.  Justice  Holmes, 
announcing  the  decision  said: 

"It  requires  more  than  the  blindness  of  justice,  not  to  see 
that  many  branches  of  the  United  Hatters  and  the  Federation 
of  Labor,  in  pursuance  of  a  plan  emanating  from  headquart- 
ers, made  use  of  such  lists  (unfair  dealers)  and  of  the  primary 
and  secondary  boycott  in  their  efforts  to  subdue  the  plaintiffs 
to  their  demands.  The  union  label  was  used  and  a  strike  of 
the  plaintiffs'  employees  was  ordered  and  carried  out  to  the 
same  end  and  the  purpose  to  break  up  the  plaintiffs'  commerce 
affected   by   the  quality  of  the  acts." 

This  left  the  controversy,  he  added,  narrowed  down  to  the 
responsi'sility  of  the  defendants  for  what  was  done  by  the 
labor  organizations.  The  defendants  were  laboring  men  as  a 
rule  not  employed  by  Loewe  &  Co.,  but  living  in  nearby  towns, 
and  a  few  were  national  officials  of  the  hatters'  union.  On  the 
question  of  responsibility,   the  justice  said: 

"The  court  in  substance  instructed  the  jury  that  if  these 
members  paid  their  dues  and  continued  to  delegate  authority 
to  their  officers  unlawfully  to  interfere  with  the  plaintiffs'  in- 
terstate commerce  in  such  circumstances  that  they  knew  or 
ought  to  have  known,  and  such  officers  were  warranted  in  the 
belief  that  they  were  acting  in  the  matters  within  their  dele- 
gated authority,  then  such  members  were  jointly  liable,  and 
no  others.  It  "seems  to  us,  that  this  instruction  sufficiently 
guarded  the  defendants'  rights,  and  that  the  defendants  got 
all  that  they  were  entitled  to  ask  in  not  being  held  charge- 
able with  knowledge  as  matter  of  law." 

The  damages,  which  under  the  law  were  three-fold  the  in- 
jury suffered,  were  approved  over  the  objection  that  some  of 
them  acoiued  since  tlie  action  began. 

Exporters   Oppose   Ship  Purchase   Bill 

As  a  result  of  a  canvass  just  completed  by  the  "American 
Exporter"  of  2447  leading  exporters  of  the  country.  559  replies 
were  received,  of  which  85  expressed  approval  of  the  Govern- 
ment ship  purchase  bill,  20  were  in  favor  under  certain  con- 
ditions. 229  were  opposed,  while  the  balance  who  answered  ex- 
cused themselves  from  expressing  an  opinion,  because  of  un- 
familiarity  with  the  bill,  a  desire  not  to  go  on  record,  or  be- 
cause their  e.xport  shipping  is  handled  for  them  by  others. 

The  canvass,  was  made  by  mail  beginning  December  17.  and 
ending  January  4,  thus  being  completed  before  the  debate  on 
the  measure  began  in  the  Senate.  Those  asked  to  express 
their  views  were  1196  manufacturers  known  to  be  engaged  In 
or  seeking  export  trade,  and  1257  e.xport  commission  houses, 
manufacturers'  export  agents.  New  Yoik  buying  olfices  for 
foreign  freight  forwarders,  and  included  all  members  of  the 
American  Manufacturers'  Export  Association,  the  American 
P^xporters  &  Importers'  Association  and  a  large  portion  of  the 
Merchants'  -Association.  It  included  firms  in  practically  every 
State  of  the  union,  and,  among  manufacturers,  makers  of 
everything  from  toothpicks  to  locomotives. 

None  of  those  invited  to  express  their  views  were  ship 
owners.  The  terms  shipping  and  exporting  are  often  confused 
in  discussing  oversea  trade,  hence  emphasis  is  laid  on  the  fact 
that  the  views  gathered  are  those  of  the  men  who  pay  the 
freight  and  depend  on  the  shipping  facilities  offered  and  not 
those  of  the  owners  or  agents  of  ships.  Those  who  were  asked 
to  give  their  views  were  the  very  people  who  would  sup- 
posedly benefit  from  the  operation  of  the  bill,  and  their  indif- 
ference and  actual  opposition  by  a  vote  of  more  than  two  to 
one   is  considered   significant. 

.\3  the  vote  shows,  the  experience  of  shippers  is  that  the 
thirteen  lines  to  South  .\merica  and  the  numerous  lines  to 
Central  America  have  provided  and  do  provide  ample  facilities. 
Nevertheless  many  who  testify  to  that  fact  st;\te  that  they  are 
In  favor  of  the  bill.  In  addition  to  tliose  who  favored  the  Villi, 
there  were  those  who  gave  <iualill<-d  approval  to  Govern- 
ment comiietition  with  jiriviite  capital  and  Government  own- 
ership. Those  qualified  answers  were  in  several  cases  some- 
what obscure.  In  some  cases  expressing  approval  purely  as  a 
war  emergency  measure,  the  Government  to  withdraw  when 
the  emergency  was  to  pass,  while  others  expressed  approval 
provided  subsidies  cannot  be  paid. 


C'ONTH.VCT  PKIC'K 

Sewaire  t'olIertluK  System — North  rialnfleld.  N.  J.  —  Rids 
were  received.  Di'c.  ,s.  by  the  Horough  of  North  Plalnfield  for  con- 
structing u  sewagi'  collecting  system  (Contract  No.  1)  from  (.V) 
Engineer's  Esllnnite  (  H)  Harrlson-IUirton  Co..  New  York,  N.  V. : 
(C)  John  C.  Slirade,  Inc.,  lirooklyn,  N.  Y.:  (D)  H.  C.  ISrooks  Co.. 
Martlnsburg,  W.  Vn.;  (E)  Frank  Puglla,  Paterson,  N.  J.;  (F) 
n.  Donnegan  Co.  and  F.  N.  Lewl.s,  Urooklyn,  N.  Y.:  (G)  Can- 
trell  Construction  Co..  Philadelphia,  Penn.:  (H)  Peeksklll  Con- 
struction Co.,  Peeksklll,  .\.  Y. ;  (I)  Cauldwell- WIngn te  Co.  and 
Atlantic  Construction  &  Supply  Co.,  New  York,  N,  Y. :  (J) 
Iturke  .V  I'.onham.  Inc.,  Plalnfield.  .N.  J.;  (K)  Joseph  L.  Slgretto 
.«fc  Co.  Woodhaven,  .\.  Y. :  iL)  Kellv-McFeelev  Co.,  Camilon,  N. 
J.;  (M)  ISruni.  Pl/.zlmentl.  Seneca  Falls,  N.  Y.:  (N)  Fusco  Con- 
Htruitlon  Co.,  Newark.  N.  J.;  (O)  Schneider  Stelle  \-  Co.,  New 
ItriiiiHwlck,  N.  J.;  ( P)  Joseph  Johnson's  Son.s,  West  New 
IlrlKJilon,  N.  Y.;  (Q)  Weldon  Contracting  Co.,  Ttnhway.  N.  J.: 
(It)  Ceiiedella  &  Co.,  Mllford,  Mass.;  (S)  Pasquale  Maurlella. 
Orange.  N.  J.,  A.  l>.  Ambroslo  &  Co..  Hartford,  ("'oi\n.  The 
Item    bids   wi-re    as    follows; 
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liids  recpivecl   until  Jan.  21,   1915. 

Building   at   State    Hospital 

Binghamton.  N.  T. 

Sealed  proposals  for  Construction,  Heating,  Plumbing  and 
Electric  work  for  new  building  for  Chronic  Patients;  for  New 
Boiler,  Stack,  etc.,  at  the  Binghamton  State  Hospital,  Bing- 
hamton, X.  T.,  will  be  received  by  the  State  Hospital  Com- 
mission, Capitol,  Albany,  N.  Y.,  until  two-thirty  p.m.,  Jan. 
21st,  191.5,  when  they  will  be  publicly  opened  and  read.  Pro- 
posals shall  be  enclosed  in  an  envelope  furnished  by  the  State 
Architect,  sealed  and  endorsed,  and  shall  be  accompanied  by 
a  certified  check  in  the  sum  of  a^:'r  of  the  amount  of  bid  for 
Construction  work;  in  the  sum  of  $1250  for  Heating  work;  in 
the  sum  of  $500  for  Plumbing  work;  in  the  sum  of  $250  for 
Electric  work,  and  in  the  sum  of  5"^  of  the  amount  of  bid 
for  New  Boiler,  Stack,  etc.  The  contractors  to  whom  awards 
are  made  will  be  required  to  furnish  surety  company  bond  in 
the  sum  of  50*:,  of  the  amount  of  contract  within  thirty  (.30) 
days  after  official  notice  of  award  of  contract,  and  in  accord- 
ance with  the  terms  of  Specifications  Nos.  2100,  2114,  2115, 
2116  and  2191.  The  right  is  reserved  to  reject  any  or  all  bids. 
Drawings  and  specifications  may  be  consulted  at  the  Bing- 
hamton State  Hospital,  at  the  New  York  Office  of  the  Depart- 
ment of  Architecture,  Room  1224,  Woolworth  Building,  and 
at  the  Department  of  Architecture,  Capitol,  Albany.  N.  Y. 
Drawings  and  specifications  and  blank  forms  of  proposal  may 
be  obtained  at  the  Department  of  Architecture,  Capitol,  Al- 
bany, N.  Y.,  upon  reasonable  notice,  and  upon  the  desposit  of 
certified  check  in  the  sum  of  $10.00  made  payable  to  the  State 
of  New  York,  for  each  division  of  the  work,  which  check  will 
be  returned  if  plans  and  specifications  are  sent  back  in  good 
condition  to  the  State  Architect,  Lewis   F.   Pilcher. 

Dated  Albany,  N.  Y.,  December  23,  1914. 

LEWIS  M.   FAEtKINGTON, 

Assistant    Secretary, 


BidH  received  nntil  Jan.  12,  1915. 

Cottages,  etc.  at  Training  School 

Yorktown  Heights,  N.  Y. 
Sealed  proposals  for  Construction,  Heating,  Plumbing  and 
Electric  work  for  Seven  Cottages;  for  Construction  work  of 
Power  House  and  Coal  Pocket  (this  does  not  include  boiler 
plant,  plumbing  or  electric  work)  and  for  Water  Supply 
System,  for  the  New  York  State  Training  School  for  Boys, 
Yorktown  Heights,  N.  Y.,  will  be  received  by  Mr.  William  B. 
Osgood  Field,  President  of  the  Board  of  Managers  of  the  New 
York  State  Training  School  for  Boys,  at  the  Department 
of  Architecture,  Room  1224,  Woolworth  Bldg.,  New  York 
City,  until  Tuesday,  January  12,  1915,  at  noon,  when 
they  will  be  publicly  opened  and  read.  Proposals  shall  be 
enclosed  in  an  envelope  furnished  by  the  State  Architect, 
sealed  and  endorsed,  and  shall  be  accompanied  by  certified 
check  in  the  sum  of  5%  of  the  amount  of  bid  for  Construc- 
tion, Heating  and  Plumbing  work;  in  the  sum  of  $150  for 
Electric  work;  in  the  sum  of  $1500  for  Power  House  and  Coal 
Pocket,  and  in  the  sum  of  $450  for  Water  Supply  System. 
The  contractors  to  whom  awards  are  maxle  will  be  required 
to  furnish  surety  company  bond  in  the  sum  of  50%  of  the 
amount  of  contract  within  thirty  (30)  days  after  official  notice 
of  award  of  contract,  and  in  accordance  with  the  terms  of 
specifications  Nos.  209S,  2192,  2193,  2194,  2099  and  2107.  The 
right  is  reserved  to  reject  any  or  all  bids.  Drawings  and 
specifications  may  be  consulted  at  the  New  York  office  of 
the  Department  of  Architecture,  Room  No.  1224,  Woolworth 
Building;  at  the  Department  of  Architecture,  Capitol,  Albany, 
N.  Y.  Drawings  and  specifications  and  blank  forms  of  proposal 
may  be  obtained  at  the  Department  of  Architecture,  Capitol, 
Albany,  upon  reasonable  notice  and  upon  the  deposit  of  cer- 
tified check  in  the  sum  of  $10  made  payable  to  the  State  of 
New  York,  for  each  division  of  the  work,  which  check  will  be 
returned  if  plans  and  specifications  are  sent  back  in  good 
condition   to   the   State  Architect,   Lewis   P.   Pilcher. 


Bids  received   until  Jan.  20.   IIU.'. 

Dredging  in  the  Harbor  of  Baltimore 

DKI'AHTMIO.VT    OF    PUBLIC    IMPROVEMRNT.S 
SUP,-I»i:P.\ltTME.\T:    H.\RBOK    P.OAHD. 

Baltimore  Md. 
PROPO.SALS  FOR  DREDGING  THE  MAIN  CHANNEL 
NORTH  FROM  I..\Z.\RETTO  LKJHT  TO  THE  PIERS  OF  Till'; 
TRANSATL.ANTIC  I.I.N'ERS.  all  as  shown  on  plans,  will  be  re- 
ceived until  11  o'clock  forenoon  of  Wednesday,  January  20th. 
1915. 

Proposals  must  be  addressed  to  the  Board  of  Awards  and 
sent  to  the  City  Register's  Office,  City  Hall,  accompanied  by 
a  certified  check  of  the  bidder  for  $2,000.00  drawn  on  a  Clear- 
ing House  Bank  and  payable  to  the  Mayor  and  City  Council 
of  Baltimore. 

The  right  Is  reserved  to  reject  any  or  all  proposals.  Bond 
In  the  amount  of  the  contract  price  will  be  required  for  the 
proper  performance  of  the  contract. 

Approximate  quantity  of  material  to  be  dndgid  la  2,000,(i00 
cubic  yards. 

Approved:  O.   P.   LACKEY, 

JOHN    HUllEHT.  Harbor   Engineer. 

Acting   I'ri'.Hldcnt,   Itoiird   of   Awaid.H. 
Plans    and    Bpiclflcntlons    ciin    be    olitiiliied    at    the    olfice    of 
rhc    Ihirl.or    KnuMtK'cr.    City    Hall.    Italtlmore.    Md. 


Mld.s    received    until   Jan.    10,    1S)!5. 

Earth  Levee 

Augusta,   Ga. 

SEALED  PROPOSALS,  addressed  to  the  City  Council  of 
Augusta,  Cieorgia,  will  be  received  by  the  River  and  Canal 
Commission  at  its  office,  "47  Broad  Street,  Augusta,  Georgia, 
at  12  o'clock  Tuesday,  January  19th.  for  furnishing  all  labor 
and  outfit  and  constructing  section  No.  4  of  the  earth  levee 
at  Augusta,  (Georgia,  requiring  250.000  cubic  yards  of  earth 
fill  and  30,000  cubic  yards  of  excavation.  This  will  be  scraper 
or   wagon   work. 

Also  at  the  same  time  and  place  bids  will  be  received  for 
the  construction  of: 

960  lineal  feet  of  reinforced  concrete  box  sewer  7  feet  by 
foil-   and    oni--half   feet. 

420    lineal    feet    of   4s-inch    brick    sewer. 

530   lineal    feet    of   42-inch    brick    sewer. 

760   lineal    feet   of   36-lnch    brick    sewer. 

330   lineal    feet    of   24-Inch   pipe    sewer. 

Certified  check   for  $300.00  will  be  required   with  each   bid 

The  City  reserves  the  right  to  reject  any  and  all   bids. 

A  bond  will   be   recjulred   from   the  successful   bidder. 

Plans  and  specifications  can  bo  had  on  application  to  the 
undersigned. 

NISBET  WINGFIELD.  Chief  Engineer, 

747   Broad  St.,  Augusta.  Ga. 
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DEPARTMENT  OF  THE  I.-MTEItlOR,  TT.  S.  RECLAMATION 
SERVICE.  Washington,  D.  C.  Decnmber  31,  1914.— .denied  pro- 
poB.il.M  will  be  re<'elvcd  at  the  office  of  the  V.  S.  Recliinintlon 
Hervlce  at  Provo,  Utah,  until  2  o'clock  P.  M,,  Febriiiiry  3,  1915, 
for    construction    Involving    K.s.OOO    yards    or    excavation,    7.000 

rards  of  concrete  and  other  ltemn  Tlie  work  Is  located  near 
'aynon  Citv,  ntiih.  tifiir  the  Hnn  Pi'dro,  I.om  Angel.'M  and  Halt 
Lake  R.H.  and  the  Tlntlc  Itnincb  of  the  Denver  and  Klo  (Iranili, 
R  R.  For  pnrtlruliirs.  iidrlreJts  I'nited  States  Ilei'laniatlon 
Service.  Provo,  Utah,  or  WaahlnKton,  D  ('.  A.  P.  DAVIS. 
Director  and  Chief   Engineer. 


TREASl'RY  DEPARTMENT.  Supervising  Architects  OtHce. 
Washington,  1).  ('.,  January  2,  1915.— SEALED  PROPOSAl.^ 
will  be  oii.'ncd  In  this  office  at  3  ii.ni..  March  ti,  1915,  for  the 
coiiNtructloii  complete  (Includltig  mechanical  equipment,  ex- 
cept .l.viitoi-  iiiul  apinoaihes)  of  the  United  Slates  Post  Office 
and  Court  Mouse  at  I.awton,  Oklahoma,  Three  story  and  base- 
ment iMilldlng;  ground-area,  ('..700  square  feet;  fireproof  con- 
stnictloM;  Mlone  and  brick  facing;  tin  roof.  Drawings  atui 
specllb  atlons  may  be  obtained  after  January  23.  1915.  from 
the  CiiNtodlan  of  site  at  Lawton,  t>klahoma,  or  at  this  olfioe, 
li\  the  discretion  of  the  Supervising  Architect,  O.  WENDICK- 
OTH,  Sui)ervl»lng  Architect 


Jjuiuun   II.  I!' 15 
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Comistruction  News 


♦  Pciiotc*   work   udvntliiod    In    KNdlN'KHItlNtl    NIOWS 

♦  IH.1.01.'   ."  Mil  art  iiwalil.Ml.      Th-    min...|i   "f   l.ldd.MH  u  war. I.. I   .  .... 


llailM  arc  ml    In   <'AI'ITAI-H. 


'I'br  llrrord  of  lliilldlnii  <)|irrn(lnna 

llctiiinit  ffiii  l.'l  ••K'-"  I"  ""  '■""'•''  S'at.»  hiivo  l>.-..n  ro. 
..:  I  ...,1  oini.ll.Ml  f.Kai.UhK  lli.lr  l.iill.llTiu  tHH-iallniiM  for 
VsiV  aid  hV  p,'-.vi;:..i  v"'u  Tl...  MKur..M  hI.ow  that  l.ull.lInK 
1.  ii'u  1.  1  tt-V  than  «.-n.rally  HuppoH-.l.  ..HiM-.-lally  n  1... 
Ivn  nil  Stat  -V.  wh.-i-  It  Is  .onHld.M  .  d  lh,.t  In  ih}  .11  -«  l.avlnK 
«  nmiirulon  .r  M,tifi4.r.3!>.  al...ut  lialf  tl..-  total  url.an  poini- 
hit'l  .  f  tl,  ■  o.unti  y.  i.lni.H  w.,..  lllcd  for  luilldlm-H  «Hll""'";^ 
to  I-oMt  »"Tl,ol".sr.-J  In  I'.'M.  whil.'  opoiatlonM  laloulatcd  to 
cost   *>3S.9'ir.,':ia2   w.io    plann.Ml    In    1!U3.  «,    .    i.      mil 

In    thi<    K.astorn    States.    :.V    cltU-M.    thr    plan«    mod  1911 

ciiU.d  for  »3:'t;.y!-.T,204.  .oniparod  with  »3firt.OSl.fi2  In  l'"l„,. 
"'  In  4fi  rltlrs  In  th.  C.ntral  StatoH  tlu-  <>IT'''i  .',;^,"r..s'l."K  n 
won-   .-Htlmat.d   at    $:'90.2S1.422.   loniparid    with    $J!t2.1.'i.0.8    In 

''''^n'so'HtT.s'hV  th,.  Southern  Statos.  th.-  op..rntlon  la»t  year 
cnllod  f..r  |r.7.r.32.371.  romi.ur..d  with  $66,r.-2.fi!M  In  1913-  .... 
O  ho  ra.ltlc  l^.ast  a  \u-avy  Iohs  Is  not.-d,  ma.  .•  ui>  «hl<  "> 
li,  on.'  citv  In  1!>  .Itlos  In  the  W.st.Mn  Stat.-s  th.-JnilldlnK 
r"tun./ln   i'.'H   were  $»fi.21rt,sr,.-..  and   In   ILIS  »1H.159.962. 

I-.  \STr.Il\    STATK.S 
Population  fitv  »"','',""'"  Ope.;atlons 

Census  of  '  ■"  ■*  ' 

,M''r',     Albany.   N.   Y »«.|;2iZ??  *?'oifiI'8 

ir-,"-      Amster.innr    X    Y  1  2.'-i0.non  1.500,000 

'\\'i(.S      AuVnirn    X    Y  .  3.^2  432  301.104 

R^:ts'  nain'orV:M.i:  ::::::....  ^i^-^i^      VW'^'^l 

4S443  nin«hamton.  N.  T olr^'f-i  ^'■A^■'^Vn 

fi70..-,S.-.  Boston,     Ma.siT     "S'^I-^il^  i'ljo'i?? 

in:'.or.4  UrldKoport    Conn ?'5^-'-r"«i  ?'24n'iR0 

r.rt.sTS  nr.x-kton.    Mass .i'H'l'SSS  iJ.nvoi' 

4'1-r.  HufTiIo    N    Y     10,709.006  12,10S,24,! 

iT/iS:;;.  Can.brUlK.-.   Mass ^•i!"?),?ii  •'•55^-S^r 

:'j.7,-.l  Central  Falls.  R.  I =  !.VV-«  Anlti 

:!L'.^-,2  Chelsea.    Mass ,,',.-;■. Inn  fi^^OOO 

;!s..-„'!7  Chester.    Penn ^'iri'?^^?  c?rn?« 

21,S39  Cumberland.  Md S.jS.lfiS  6.^018 

2S,.'-.23  Enston.    Penn      . irV^vK  1  7   "'   81 

14  171  Knst  Or.-\nEe.  N.  J 1. .  r.,i.ri8t>  i,iiz..isi 

7l'4oi  K?i7\  ..'   1      N    J        l,34r,,933  2.479.664 

64.1S6  Harri.slnirK.  Penn ^,-';^i«?  l7SVl^l 

95.915  Hartf.H-.l.  Conn l?1l,1ol  lAiril?. 

<4.n5  Haverhill.    Mass ^-l?"'^^?  ^•^J^'ifin 

70,324  Hoboken,   N.  J livvo-?  i  ITOSS? 

r.7,730  Holyoke.    Mass ll^}--!}  I'^^'oJ 

267,779  Jersey  City,  X.  J S.^nl.^O.  ^-fii-Ji 

18.659  Kearney,  X.  J cvo'.V-c  fissfi^q 

47.227  Lancaster.  Penn ,  ^^2-,'ft  7i?'^fi0 

85.892  Lawrence,   Mass     J'?^?i??  ^  UHm 

70.063  Manchester.  X.  H J'-i^^^il  Vfi?To47 

•>ii-,n  Meclfnrd    Mass             1.4 1 4.49:)  ].h^l,U4f 

ir7  4fi9  N-e     ark'N     J                          .  •  9  472.409  16.317.973 

Hk.t^  ;,-ew  Bedford    Mass ?-S?5'i5«  Ktll^A 

43.916  Xew   Britain.    Conn HVAi^  VdUHl 

133.605  Xew    Haven.   Conn ''•?I?'4fifi  l'049'l28 

27.149     Xewport.  R.  I. 5?2-^"  sr?19S 

28  867     Xew  Rochelle.  X.  Y 61..0:>.->  861.128 

4,766.883     Xew  York.  X.  Y ....  ,  ,„  20.072.489 

Brooklvn '.'.'. 38.366.890  30.720.101 

Manhattan  •; Vl-il^'A^l  I?'2I2-«?5 

Oueens                 1S.311.4:)0  li.:)0(.9aD 

Richmond"              2.272.S98  3.377,193 

30  445      X  aMra  Falls    X.  Y 1.222.727  1.571.355 

54773      Paslaic    X    .1       . 857.349  953.264 

l"^5600      Paterson     X     J      1.544,036  1,520.914 

1.559;00S     Philadelphia,   Penn ^'UV^'i  iH^itl 

533,905      Pittsbureh,   Penn 18,194.682  15,3o3,848 

20.550     PlainfieUl.  X    J.    .  .  . -^i^-lM  i  nTT'TS? 

27.936     Poughkeepsie.    N.    Y 5?=-jji  VV'ixll^ 

32.642     Quincy.  Mass VJU'^:!^  ^■«5s-xln 

96.071      Readine.    Penn Mh-S-2  «  2,  .  ,  ilV 

218  149      Rochester    X.   Y 8.733.257  9.634.124 

129;J«7      Scranton.   Penn 3.409,920  1.4.30.2.31 

88,926      Sprincfield     Mass |?ni'-o?|  i-iO^'l'oo 

,1^49  ^I^^s^x°y" ::    ksSsj?^      4:52i:l9s 

96;5l5  Tremon  X.J. ■.:::::: '-l^V^      litlV-l 

7*  en      Tinv    X    Y  ....  4^<0.ssO  2.566.1.8 

74419  rtfca  X  Y  ::::::  1,791. 4S2      4.452,947 

27:,83i     VaV?ham.    Mass S90,490  472.6.55 

67.105     Wilkes-Barre,  Penn ^-iiStSx  ■'•So-'.or 

18,924      -Wilkln-shurp,    Penn I??'i59  SS>in? 

31,860     Williamsport.     Penn ?"-''2?o  .  SSS'SJS 

145:986      Worcester,    Mass ■••S"8.353  ^-JS??}? 

44.750      York.    Penn 48;). .91  634. .»10 

12.386.243    $326,957,204  $366,084,621 

CENTR.%1.    ST.VTES 

Population           Citv  Buildinfj  Operations 

Censusof  19H  1913 
1910 

69.067      Akron.   Ohio    *''"?''J2?  ^^-P/i'^.l^ 

29.807      Aurora.    Ill ?S\'?S1  iS?'-c? 

43,166      Bav  City.   Mich i^H^?  E\-i,nl 

25.768      Bloominpton.  Ill 298.000  ^60.200 

50.217      Canton.    Ohio    1.40,..44:.  1'9?5-^?;; 

32,811     Cedar  Rapids,  Iowa l,7ss,ono  „1.S16.000 

2.18.5.183      ChicaKO.    Ill 83.262,110  Sn-ISJ'SH 

363.591      Cincinnati.  Ohio „5'''i-i"  „§'22}'??« 

560.663      Cleveland.   Ohio    27.308.960  23.851.160 

181.511     Columbus,  Ohio   6,895,061  5.508.358 


t'K^TH  \l.  «T\'rK» — Continued 

P.ipulatlon            <-|t.N  "",'.'.','!,'"* 

CeiiMUH  of  i.in 
ll'IO 

27.871      Danville,   111  ,  til/'''* 

43.02H      l)av..nporl      Iowa  .vJl./r.J;^ 

llfi.r.77      l>ayt..n.   Ohio    .  ..  .  f^ifVii 

sfi.3rt8      DoH  M..ln.'M,   Iowa    JAVr-'Ar 

465,766      ix.trolt.   Ml.h 26.845.2^5 

7s.44fi      Duluth.   Minn     . ''•?,?n'ifH 

r.8..'i47      lOast   St.   Louis.   Ill 970.J68 

24.978      Evan«ton.    Ill 2.318.6^^ 

38.5.-.0      Flint.    Ml.-h „  5''21'2? 

63.933      Fort   Wayne,   Ind 2..)47.88.) 

112..-.71      Crand  Rapids,  Mich '•"^I.'JJ^ 

3.-.,279      Hamilton,    Ohio    ,  5    ,VS„S 

23:!.65()      Indianapolis,    In.l Mi^^-JSS 

82.331      Kansas  City.  Kan ,  i'l!/ ,•;,„ 

248,381      Kansas  City.  Mo 17,204,970 

20.081      LeFayette.   Ind ^li\'A'l^ 

43.973      Lincoln,    Neb l''.^','f?2l 

25,531      Madison.    Wis hVA-Ui 

378,857      Milwaukee.   WLs J-l':Vill 

301.408      Minneapolis,  Minn 15,<il4,52j 

24.199      Moline.  Ill 2['?'S?? 

16,185      Norwood,  Ohio    689,011 

19,444      Oak  Park.   Ill 2.311,490 

124.096      Omaha.     Neb '•••"'''^•''SS 

66:950      Peoria,    III 3,269,220 

22,324      Richmond,    Ind ""'S'^SV 

77,403      St.    Joseph.    Mo 627.574 

687,029      St.  Louis.  Mo H'55?'ii?i 

214.744      St.    Paul.    Minn 13,6|.1,986 

50,510      Saginaw,    Mich ,  ?IMi.'S 

47.828      Sioux    City,    Iowa    1,972.952 

51.678     Springfield,    111 }-?''^?'??? 

40,384      Superior.   Wis i'"''!'?i„ 

168.497     Toledo,  Ohio   ^•"''•'4?? 

43.684     Topeka,   Kan •''''•?§9 

79,066     Youngstown,  Ohio 3,0;);., 221 

7.763.931      $290,281,422 

SOITHKUN    SI  ATKS 

Population           City  Building 

Census  of  l^'l* 
1910 

18,762      Asheville.   N.   C $776,017 

154,839     Atlanta.   Ga 4,637.352 

20,640      Beaumont,   Tex 712,864 

132,685      TSiriTiingham,   Ala 3,143,250 

34.014  Charlotte,   N.   C 1,041.777 

44,604      Chattanooga,    Tenn 1.057.087 

20.554      Columbus.  Ga 487.516 

52,270      Covington,    Ky 5"2'JS?1! 

92.104      Dallas.    Tex 5.243.610 

18,241      Durham,   X.   C 854,684 

39.279      El  Paso,   Tex 1,934.697 

23,975      Fort    Smith,    Ark l.-,8,464 

73,312     Fort  AVorth.  Tex 2.181,931 

31.161      Huntington,   W.  Va 1,153,497 

57,699      Jacksonville,   Fla 1,667.4.0 

36,346      Knoxville,   Tenn 408,947 

223.928      Louisville,   Ky 4.389,745 

131.105      Memphis.   Tenn 2,946,764 

51,521      Mobile,  Ala 573,135 

25,278      Muskogee,   Okla 104.550 

339.075      Xew   Orleans,   La 2,959,751 

30,309      Newport,    Ky 172,000 

67,452      Norfolk,    Va 2,014,681 

22.982      Pensacola,    Fla 446,719 

127,628      Richmond,  Va 3,283.345 

65,064      Savannah,    Ga 1.385,680 

28.015  Shreveport,   La 1,270,957 

37,782      Tampa,    Fla 1,373,071 

18,182      Tulsa.    Okla 1.636,550 

331,069      Washington,    D.  C 8,962,780 

2,349,875      $57,532,371 

■\VESTEKX    STATES 

Population            City  Building 

Census  of  191  ■» 
1910 

23,383      Alameda.    Calif $345,563 

40.434      Berkelev,    Calif 1.821.100 

17.358      Boise.    Idaho    163,053 

29,078     Colorado  Springs,  Colo.   .  .  .  444. 3s0 

213,381      Denver,    Colo 3.730,458 

24.892      Fresno.    Calif 1.122,503 

319,198      Los    Angeles,    Calif 17.282.881 

150,174      Oakland,  Calif 4,619,835 

25,580      Ogden,   Utah    840,680 

64.205     Oklahoma.  Okla 1.972.442 

30.291      Pasadena.    Calif 2,133.781 

207,214      Portland,    Ore 9,334,075 

44,696      Sacramento.   Calif 2.329,9.8 

92,777     Salt  Lake  City.  Utah 2.9X3.246 

39.578      San    Diego.    Calif 3,116,176 

416.912      San   Francisco.  Calif 28.177.572 

237.194      Seattle.    Wash 12.65.5.600 

104,402      Spokane,    Wash 984,047 

83.743     Tacoma.   Wash 2,189.511 

2.164,490    $96,246,855 


Operatlonn 
1913 

421.268 
1.42H.92I 
4,000.000 
1.755.759 
30,199,758 
4,097.221 
1.021,1  IK 
2,069.741 

500,000 
2,130.972 
4.1  68.000 

484,855 

9,361,973 

1,252,859 

10,578,193 

191,014 

1,678,350 

1,372,882 

13,619,559 

12,857,935 

1,624,697 

813,340 
2,344,393 
4,110,733 
2,588,517 

500,000 

876.003 

15,350,012 

9,441,221 

524,019 
2,076.058 

804,014 
1.574,857 
5,886,291 

928,767 
2,849,006 

$292,128,028 


$624,863 
5.110.324 

303,880 
5,966.851 
1,490,371 
1,046,930 

428,174 

529,333 
8,476,080 

252,105 
1,341,264 

446,782 
2.113.553 
1.175.520 
2.974,652 

410,698 
4,(i:i4,lS0 
4. 094.:;  .'.8 

607.1  in 

.■!:'>s;..'.74 

4.092.828 
128.000 
2,554,723 
375,341 
3,132,480 
1,321,815 
1,352.172 
1.484,064 
1,517,118 
9.270,513 

$66,572,691 


Operations 
1913 

$571,614 

2,236.700 

476,341 

411.628 

3.797,148 

1,776,666 

30,635.921 

8,569,903 

894,811 

174,727 

2.787,507 

12.972.090 

3,416,058 

2,053,860 

7,135,299 

21,036,264 

9,321.115 

3,428,208 

2.474.102 

$114,159,962 
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Bnildins  Operation!*  in  December 

Comparison  of  building:  returns  from  plans  filed  are  most 
misleading;  in  fact,  thev  indicate  a  falling  off,  which  is  un- 
true. In  the  Eastern  States  a  decrease  of  $16,000,000  is  shown, 
but  December.  1913,  was  abnormally  larse.  both  in  Newark 
and  the  Borough  of  Manhattan,  New  York.  The  indicated 
loss  in  these  two  cities  would  about  make  up  for  the  total 
loss  in  all  of  the  Eastern  cities  from  which  returns  are  avail- 
able. The  operations  are  larger  than  in  November,  both  1914 
and  1913. 

In  the  Central  States  there  is  a  loss  of  slightly  more  than 
$3,000,000,  while  in  the  Southern  cities  the  loss  amounts  to  a 
little  more  than  $100,000.  In  the  Western  States  returns  in 
1914  were  practically  the  same  as  last  year  despite  a  falling 
off    of    $1,500,000   in    Los    Angeles. 

E.\STERN  ST.VTK.S 

Montii  of  Di'conib'T 

1914  1913 

.-Vlbany,  N.  Y $.330,400  $234,353 

Baltimore,  Md .506.680  .541.805 

Boston,  Ma&s 3.323.S62  1,389,260 

BridEoport,  Conn 186,424  236,665 

Buff!-.:o.  N.  Y 347,000  1,2,S4,000 

EUzabeth,  N.  J 33.518  1  •0,816 

Hartford,  Conn 284,605  260,995 

Hoboken,  N.  J 1.015  77,120 

.Jersey  City,  N.  J 193,735  440,297 

Newarlc,  N.J 306,632  3.185,828 

New  Haven,  Conn 491,970  227,130 

New  Yorlc,  N.  Y. 

Manhattan 814.000  14,774,650 

Bronx 251..500  1,029.348 

Brooklyn 1  ,.390,200  2,957,-385 

Queens Sll,.305  1,. 586,129 

Paterson,  N.  J 68,630  152,125 

Philadelphia,  Penn 1,011.510  1,445,435 

Pittsburgh.  Penn 3,473,100  800.248 

Reading,  Penn 9,675  3,350 

Rochester.  N.  Y 363.-599  72.5,185 

Scranton,  Penn 1,769,163  1-50.988 

Springfield,  Mass 197.502  495,649 

Syracuse,  N.  Y 145.403  193.975 

Worcester,  Mass 108,540  347,655 

Totals $16,423,028     $32,671,391 

CENTRAL  STATES 

Akron,  Ohio $136,020  $304,415 

Chicago,  111 6,214,050  5,934,500 

Cincinnati,  Ohio 209,045  376,390 

Cleveland,  Ohio 1,216,775  2,071,780 

Columbus,  Ohiii 1 ,005,200  432,550 

Des  Moines,  Iowa 48,700  114,600 

Detroit,  Mich 1,242,675  1,807,565 

Di-luth,  Minn 78,975  83,855 

Grand  Rapids,  Mich 125,750  150,605 

Indianapolis,  Ind 219,460  701,469 

Kansas  City,  Kan 37,425  178,715 

Kansas  City,  Mo 223,600  472,695 

Milwaukee,  Wis 393,410  644,463 

Minneapolis,  Minn 521,400  1,148,645 

Omaha,  Neb 216.175  149.475 

St.  Louis,  Mo 379,966  770,233 

St   Paul.  Minn 510.640  705,184 

Toledo,  Ohio 139,945  199,320 

Totals $12,919,511     $16,246,459 

SOUTHERN  .STATES 

Atlanta,  Ga Sl.54.724  $216,001 

Birmingham,  Ala  100,307  172.194 

Chattanooga.  T.nn  9,9-50  48.780 

Dallas,  Tex.  1 10,025  2-38,4-50 

Loui-sville,  Ky.  188,-3-iO  1-37.820 

Memphis,  Tcnn.  .52.200  115,-346 

New  Orleans.  La.  271.172  202.133 

Richmond.  Va.  212,.502  170.-399 

Tampa,  Fla. .  29,300  70.455 

Washington,  D.  C  433.036  396,957 

Totals  $1,564,546       $1,678,535 

WESTKRN  STATES 

Denver,  Colo $.59,3,510  »-59,171 

Let  Angeles,  Calif  651,639  2. 1. -.0.9.51 

Oakland,  Calif 27S,801  .-,.N.i;sl 

Portland,  Ore 1,601,-3-55  t,  Hi,,!,.-, 

Salt  Lake  City,  Utah  1,171.4-50  KtT.s?.'. 

San  Diego,  Calif.  16(),.503  Ur.i.Otm 

.San  Franci.HCo,  Calif  717.903  1,9.56,339 

Seattle,  Wa.sh I,29K,I65  519,735 

.Spokane,  Wa-ih. .  ls,7fl<)  63,625 

'facoma,  Wash.  73,200  114,038 

Totals $6,-505,376       $'>,603.H>SO 


Went  VIpkIhIk-  B!lltlrn<>r^^  .'4  Ohio  It. It — -VcordlnK-  to  pre.sa 
report.^  tlilH  compiiiiy  plaii.s  to  extend  ItH  I'lilutlne  branch  on 
the  ea.st  Hid.i  of  Fairmont,  W.  Va.  F.  I..  Sluurt,  Hiiltlniore, 
Md.,   Is   Ch.    Hn^r. 

Florida— Atlantic  Harbor  U.K. — Thl«  company  huH  been 
Incorporated  to  construct  a  rnllwiiy  from  .luckHoiivllUi  to  Koit 
Oeortf'!  I«lan(l,  Kla.,  about  30  miles.  (loorKo  J.  I'urclval, 
Atlantic  <'ity,  N.  J.,  Is  Ures. 

I<ouUlnnii^Munro«  *  Texan  FMl.  -Thlw  company  has  been 
Incoriiorati'il  to  construct  ii.  railway  from  Monroe,  l,a.,  through 
ounchlhi,  .lackson.  Winn.,  Natchitoches  and  Hablne  parlshos 
to  the  .Sablnn  Ulver.  The  otllcnrs  ur«  K.  It.  I'Irrce,  I'ri'S-, 
L.  Krandt,  Vlce-l're».,  C.  I>.  Chesboro,  Hecy.  and  A.  H.  fierce, 
TieaM. 


+Kentucky — Paducah  &  Illinois  R.R. — According-  to  press 
reports  this  company  has  awarded  a  contract  to  MORSE, 
SHEPHERD  &  DOUGHERTY,  St.  Paul,  Minn.,  for  double- 
tracking  its  railway  from  Paducah,  Ky.,  to  the  Ohio  River, 
about  12  miles. 

Ohio — Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry. — Ac- 
cording to  press  reports,  this  company  is  arranging  for  the 
construction  of  extensive  railway  yards  about  two  miles  north 
of  Gallon,  Ohio.  George  P.  Smith,  Cincinnati,  Ohio,  is  Ch. 
Engr. 

AViNConnln — Chicago,  Milwaukee  &  St.  Paul  Ry. — The  Wis- 
consin liailway  Commission  recently  ordered  this  company  to 
make  various  improvements  to  its  line  in  Milwaukee,  Wis. 
These  include  grade  separation  work  from  38th  St.  to  Fond 
du  Lac  .\ve.,  about  2%  miles.  C.  F.  Loweth,  Chicago,  111., 
is   Ch.    Engr. 

Montana — Butte,  Boise  &  San  Francisco  Ry. — This  company 
plans  to  start  work  in  the  spring  on  the  construction  of  its 
proposed  railway  to  connect  Butte,  Mont.,  Boise,  Idaho  and 
San  Francisco,  Calif.,  about  1020  miles.  This  line  will  cross 
the  continental  divide  three  times  but  with  no  grades  exceed- 
ing 2%  and  these  for  short  distances  only.  The  estimated 
cost  of  the  line  from  Butte  to  Boise  is  about  $55,000  per  mile. 
L.  O.  Leonard,  Boise,  Idaho,  is  Pres.     Noted  May  28. 

Idaho — Butte,  Boise  &  San  Francisco  Ry. — See  item  under 
Montana. 

+'\Vasihin{i:ton — Chicago,  Milwaukee  &  Puget  Sound  R.R. — 
A  contract  has  been  awarded  bv  this  company,  according 
to  press  reports,  to  HANS  PEDERSON,  Madison  Blk.,  Seattle, 
for  grading   its   line   near   Hoquiam,  Wash. 

Oresron — Valley  &  Sibletz  R.R. — This  company  which  oper- 
ates a  20-mile  railway  from  Airlie,  Ore.,  plans  to  construct  an 
additional  10  miles  of  track  in  the  sprin-i.  R.  L.  Donald. 
Northwestern    Bank    Bldg.,    Portland,    Ore.,    is   Mgr. 

Cnlifornia — Butte,  Boise  &  San  Francisco  Ry. — See  item 
under  Montana. 

ELECTRIC    RAILAVAYS 

Montieello,  .>'.  V. — The  Monticello  &  Middletown  Ry.  Co. 
is  making  surveys  and  plans  to  start  work  soon  on  the 
construction  of  its  proposed  electric  railway  to  connect  Mid- 
dletown, Wurtsboro,  Rock  Hill,  Bridgeville,  Monticello,  White 
Lake  and  Methel,  about  45  miles.  Blake  A.  Mapledoram, 
Monticello,  is  Gen.  Mgr.  and  Ch.   Engr.      Noted   Dec.   31. 

AVest  Orange,  N.  J. — The  town  has  granted  permission  to 
the  Public  Service  Ry.  Co.  to  construct  and  operate  a  street 
railway  extension  from  the  boundary  line  of  West  Orange 
and  Orange  to  Valley  St.,  West  Orange.  R.  E.  Danforth, 
Newark,    is    Gen.    Mgr. 

Easton,  Penn. — The  Council  has  granted  permission  to  the 
Easton  Transit  Co.  to  reconstruct  all  its  lines  on  the  South 
Side.  Harrison  R.  Fehr,  Allentown,  is  Pres.,  Gen.  Mgr.  and 
Pur.  Agt. 

Xorpl.-«own,  Penn. —  (Official) — The  Reading-  Transit  & 
Light  Co.  was  recently  granted  permission  to  lay  a  grooved 
rail  on  DeKalb,  Airy,  Brown,  Powell  and  Swede  St.  The  work 
will  be  done  under  the  direction  of  S.  Cameron  Corson. 
Borough   Engr. 

AVarreu,  Penn. — According  to  press  reports  a  syndicate  of 
Cleveland,  Ohio,  capitalists  plans  the  construction  of  an 
electric  railway  from  'VV'arren  to  Sharon,  to  connect  with  the 
Cleveland-Youngstown   line. 

Neiv  CaNtle,  Del. — The  Wilmington,  New  Castle  &  Delaware 
Ry.  Co.  is  preparing  to  install  about  o\i  miles  of  new  road 
bed  on   its  line.     W.   E.   Meyers,   New   Castle,   is  Gen.   Supt. 

(ilrard,  Ga. — The  Columbus  R.R.  Co.  contemplates  the 
construction  of  an  electric  railway  in  Lower  Girard  to  com- 
plete the  loop  in  Columbus.  John  S.  Bleeker,  Columbus. 
John  S.  Bleeker,  Columbus,  is  Mgr. 

Macon,  tia. — The  Macon  Ry.  &  Light  Co.  has  applied  to  the 
City  Council  for  a  franchise  to  extend  and  relocate  its  lines 
in  Macon.     L.   S.  Boggs,  Macon,  is  Gen.   Mgr. 

RocheNter,  Ind. — The  United  Public  Service  Co.  has  been 
incorporated  to  construct  an  electric  railway  in  Rochester. 
The  incorporators  include  John  E.  Beyer,  Earl  E.  Ueyer  and 
Charles    A.    Davis. 

Peoria,  III. — The  Illinois  Traction  System  is  preparing  to 
double-track  its  Prospect  Heights  line  in  East  Bluff-  H-  J. 
Vance,    I'eoria,    is    Pur.    Agt. 

(°ol(a.v,  Iowa — The  Des  Moines  Ry.  Co.  contemplates  the 
extension  of  its  line  from  Colfax  to  Newton.  F.  M.  Harris, 
Des  Moines,   is  Treas.   and   Pur.   Agt. 

Cannon  KallM.  Minn. — The  St.  Paul  Southern  Electric  Co. 
proposes  to  construct  an  electric  railway  to  connect  Cannon 
Kails,  Zumbrota,  Pine  Island  and  White  Rock,  about  30  miles. 
W.   L.   Sonntag,  St.   Paul,   Minn.,   is  Gen.    Mgr. 

WiuHted,  Minn. — Plans  are  being  made  b.v  the  Electric 
Short  Line  Ry.  Co.  for  the  completion  of  its  electric  railway 
to   WinHte<l.      DeKoven    Hunter,   Minneajiolis,    is   CJen.    M^r. 

Omaha,  Neb. — The  Omaha  &  Council  Bluffs  St.  Ry.  Co.  Is 
considering  plans  for  the  extension  of  its  Harney  line  south 
from  the  Sixth  .St.  terminus  to  Gibson.  W.  A.  Smith,  Omaha, 
la    Vice- Pres.    and    Gen.    Mgr. 

Waco,  Te.'K. —  Plans  are  being  prepared  by  the  Southern 
Traction  Co.  to  construct  a  one-mile  extension  south  from 
Kim   St.      B.    B.    Stitcher,    Dallas,    is  Gen.    Mgr. 

Nowata,  Okla. —  Plans  are  being  considered  by  the  Farm- 
ers' St.  Car  A.sHoclatlon,  Lincoln,  Nob.,  for  the  construction 
of  an  electric  interurbnn  railway  from  Nowata  to  Vlnlta. 

Proto.  I  tah — Plans  are  being  prepared  by  the  Salt  Lake 
gi  Itah  K  U.  Co.  for  the  construction  of  an  electric  railway  to 
connect  I'rovo,  .Spring  vllle  and  Payson,  about  IS  miles.  v\ . 
C.    Oroin,    Salt    Lake    City,    Is    I'roa.    and    Gen.    Mgr. 

Vancouver.  VVaxh.  -The  Portland,  Vancouver  &  Northern 
Ry.  Co.  has  been  ln<'ori)orated  to  construct  and  operate  an 
electric  railway  from  Vancouver.  Wash.,  to  Portland,  Ore. 
Hinry    Cra-iH,    Vancouver    Is    Pre.s.    and    Geoi'gc    W.    Ford,    Secy. 

Muu  K'ranclDco.  <nlir.— Plan.s  are  bolnK  prepared  by  M.  M 
O'Shauk'hne.MHV,  CItv  Kngr.,  for  the  construction  of  a  munic- 
ipal   electric    lallwav    on    Church    St. 
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Moatrral.  «<Mf>. — Tho  M»ntroiil  \;  Soiillixrn  Cotintleii  l(v 
'9,  pIniiK  i<>  <'M<'ii<l  l(N  IliK'  to  Yotivlllo  SI.  Ill  Moiitrt<iil.  W  II 
OWpII.    Miiiili  rill.    In    Vlr<'-l'r«>M.   anil    liiMi,    Mur. 

Rrvlnn.  Miiak. — Tho  KrKliui  Muiilfliiul  llv.  Co.  iilanH  to  con- 
iruct  II  I  ■.« -iiiIIk  (■xIi-iihIoii  tu  llH  lino  tlilN  aprliiK.  L>.  W. 
liiiiNloii.    lii'Klnii,    In    Sii|il. 

i.ii;iiT.  iir.AT  .\\i>  i*oui':it 

tliin.'iK-alrr.   N.  II.      It  III  I  •'|ioi'l«il   tliul   llin  Miinrh«Ntcr  Triif- 
M   \-   I'liwi'i'  Co.  Ik  pi'i'inti'lnK   l<>  pliiro  Ita   wlroii  uikIim- 
(lio  biiNlnvnii  Mcctlon  of  lhc<  rity.     J.   lirnillo  Hinltli    Im 
mill   (ion.    Wiir. 


ilalpni.  Mnaii.-  rrvKH  rcportit  hIiiIi'  that  (hi-  Sali-tn  KIcrtrIc 
[htint:  Co  will  ooiiKtrurt  iin  nililltlon  (o  Km  plant  tin  I'l'ii- 
ly   St  .  Siiliin       S.    K.   Smith    In   Mkt.   "f   tho   rmnpany. 


'*IUth,  N.  Y. —  (Oincial) — Rids  will  be  reoolvod  until  11  ii.m.. 
'■    ■-•,  hv  Joseph  .\.  (touUlon,  Pros.  Hd.  of  Triistoos.  Now   York 

•.■  Soldiers  *  Sailors  Homo.  Hath,  for  alterations  to  tho 
trie  plant  at  tho  Homo.  Si'o  advortlsomont  uridor  "Con- 
is   to    Ho   Lot." 


Buffalo.  N.  Y. — Press  reports  state  that  the  Water  Coin- 
mlttoe  of  the  Hoard  of  Alderman  has  recommendod  awarding 
the  rontract  for  the  electrical  apiiaratus  In  the  Porter  Ave. 
ixinipiMK  station  to  the  Huffalo  lOlectrIc  Construction  Co.  at 
MS.i'OO  The  estimated  cost  of  the  complete  plant  is  $95,000. 
Voted    I'oo.   21. 

La  Sallr.  .S'.  V.^The  VillaKO  Hoard  Is  considering  the  estab- 
lishment  of  a   municipal  electric-liRht   plant. 

«L<>trh«vortli  VIIIaKr  iThiells  post  olllco),  N.  Y. —  (Offlclal) 
— Bids  will  bo  received  until  11  a.m.  .Jan.  .10,  by  Frank  .\. 
Vandorllp.  Pros.  Bd.  of  Xliirs..  Letohworth  VlllaRo.  for  hoatinK. 
plumbing  and  oloctrlc  work  for  tho  laundry  building,  and  for 
the  constructloi'  heatlnn  plant  .ind  undorKround  piping, 
plumbing,  draimmo  and  electric  work  for  a  power  house  at 
the  Letchworth  Village.  Soe  advertisement  under  "Contracts 
to  Be  Lot." 

.ItlaatIr  City,  N.  J. —  (Official) — Bids  will  be  received  until 
J:SO  p.m.  Jan.  14.  by  the  Board  of  City  Commissioners  for  elec- 
trical conduits,  including:  approximately  the  following:  4600 
lin.ft.  electrical  conduit  consisting  of  four  "pump  log"  ducts 
with  top  board  complete;  35  Iin. ft.  2%-in.  wrought-iron  gal- 
vanised pipe:  three  2%-in.  brass  check  valves,  and  eight 
standard  manholes  complete.  William  H.  Bartlett  is  Dir.  of 
Pub.  Safety.      Frank  Shinnen   is  Ch.  of  Electrical  Bureau. 

Branrhvllle.  N.  J. — The  Board  of  Chosen  Freeholders  of 
Sussex  County,  Xowton.  is  considering  the  installation  of  an 
electric-lighting  plant  at  the  almshouse.  E^quipment  with 
Kasoline   engine   operation    Is   being   investigated. 

»wark.  >".  J. —  (Official) — The  Public  Service  Electric  Co. 
will  e.-itablish  a  power  pl.ant  to  consist  of  four  buildings  at 
Polnt-no-Polnt  on  the  Passaic  Rivor.  The  plans  include  .-i 
turbine  room.  100x160  ft.,  a  switchhousc.  70x110  ft.,  and  a 
boiler  house  120x160  ft.,  each  to  be  100  ft.  high.  Coal  bunkers 
will  be  installed  in  a  separate  building.  The  estimated  cost 
of  the  plant  is  $200,000.     Noted  July   2. 

Wlnrhmter.  Va. — It  is  reported  that  the  Northern  Virginia 
Power  Co..  Winchester.  Is  considering  plans  for  raising  the 
concrete  dam  across  the  Shenandoah  River  at  Millvllle.  to  in- 
crease the  output  of  its  hydro-electric  plant  at  that  point. 
D.  M.  Swink.  Winchester,  is  Mgr.  of  the  company. 

Chratrr,  W.  Vn. — Tt  is  reported  that  the  City  Clerk  has  been 
authorized  to  .-idvertlse  for  bids  for  the  construction  of  a 
municipal  electric-light  plant. 

+WadlF)r,  (;a. — The  City  Council  has  awarded  the  contract 
for  the  construction  of  a  municipal  electric-light  plant  for 
which  bonds  were  recentlv  voted,  to  the  SINGLETON  SMITH 
CO..  40S  Mulberry  St..  Macon.  Ga. 

.%dalrvlllr.  Ky. — It  is  reported  that  the  village  is  consid- 
ering tho  Installation  of  an  electric-light  plant,  replacing  the 
acetyleno-gas   plant   which   was  recently  burned. 

C'lrvrland.  Ohifi — Bids  will  be  received  until  noon.  Jan.  22, 
by  the  Commissioner  of  Purchases  and  Supplies,  City  Hall. 
for  furnishing  electric  meters  and  paper  insulated  lead  cov- 
ered cable  for  the  municipal  light  department  F.  W.  Ballard 
Is  Comr.  of  Heat  and  Light  Dopt..   1443   East  Third  St. 

Lorain,  Ohio — It  is  reported  that  plans  for  the  installation 
or  a  municipal  electric-light  plant,  to  cost  about  $125,000. 
nave  been  completed,  and  bids  will  soon  be  asked.  D.  D 
Lewis   is    Oir.    Bd.    of   Pub.    Serv.      Noted    .\'ov.    19. 

Lorain,  Ohio — (Otticial) — Bids  will  bo  received  until  noon. 
Jan.  IS.  by  the  Board  of  Education  for  installing  a  heating 
and  ventilating  svstem  in  the  high  school  building.  Washing- 
ton  Ave    and    Sixth   St.    E.    Bruell   is   Clk.   of   the   Bd. 

Mllfnnl,  Ind. — Emil  Stroh  has  been  granted  a  franchise  for 
*"«  installation  and  operation  of  an  electric-light  plant,  and 
will  purchase   the   necessary   er|uipment. 

♦Bay  City.  Mich. — The  Electric  Light  Committee  of  the 
City  Council  has  awarded  the  contract  for  a  new  1200-kw. 
electrical  generator  for  the  niunlclpal  electric-light  plant  to 
the  WESTINGHOUSK  ELECTRIC  &  MFG.  CO.,  Pittsburgh, 
Penn.  William  H.  Fitzhugh  is  Secv.,  Mgr.  and  Supt.  of  the 
plant. 


«  arliunilalr.  III.  llldM  will  Iin  rocelvod  until  Jan.  21  by 
JuinoH  II.  nibolka.  Stale  Arch..  29  South  LuHalle  Ht.,  Chicago. 
Ill,  ror  Ihn  ootinlriiotlnn  of  a  piiwnr  plant,  to  oumI  about  $40,- 
(MMi,  for  Iho  Sliilo  Normal  rnlver«lty,  Ciirbondiilu.  Th«  bulld- 
liiK    will    I r   briok,   one  Niory,   3Nxr>l    ft. 

.Marabflrld,  \%U.-  The  Aiiiorlcaii  Gum  CotiNt  ruction  Co.,  New - 
Ion,  louii,  liiiH  olTored  iiii  iilti-i'iiiil  Ivf  to  I  ho  I'oiniiioii  Council 
of  .MMrtilillolil:  (II)  To  bo  Klimtod  a  ftiiiiililxo  to  build,  eiiiilp 
iiiid  oporiilo  nil  iirtllloliil  giiM  pliiiil  UN  ii  privati'  utility;  (bl 
to  ooiiHlriiol  tho  Niimo  iiliiiil.  liioliidliiK  15  inlloN  of  giiH  tnalnM, 
iiH  II  miinlolpal  proiiorly,  iit  a  contract  price  of  IB2,0C").  No 
docjNliiii   hiiN  yo|   been  annoiinceil. 

\rtT  lllehnionil.  U  la.  The  Slate  Uiillroad  CoiiiiiilNHlon  haN 
graliloil  p.'i  iiiInnIoii  In  the  .New  Itlohmoiid  Power  Co.  to  Immih- 
$10,0(111  ill  ImmmIh,  Iho  proceoilN  of  which  will  lie  UNod  for  liulld- 
liig  now  1 1  miihmiInhIoii  IIiion  and  buying  noiiio  now  e(|uip(nent. 
<).   W     .\IonIi.i.   .Now    Kichmoiid,   In  Sicy.  and  Mgr. 

Turtle  l.nkr.  Wla.  It  In  reported  that  olnnH  are  being  eon- 
Hldoreil   for  tl iiiNtructlon  of  a  municipal  eleirtric-llght  plant. 

.Mapleton.  >llnn.  A  oompany  han  been  orgaiil/ed  by  local 
bUNliioMH  moll  to  take  ov<!r  the  elo<'lrlc-llght  plant  owneil  by 
C  I,  Sellers.  The  company  will  bo  known  as  the  .M,-ipletoii 
Klei'irlc  Co..  and  will  apply  for  a  30-year  franchlHo  to  operate 
In  .Maplolon.  V.  J,  Creliier  In  PrcM.  and  K.  .Sellers  is  Mgr.  of 
(ho  new  company. 

St.  .loarph.  Mo.— Press  roportH  static  I  hat  plans  are  under 
cotislderatlon  for  the  construction  of  an  addition  to  the  boiler 
house  of  Iho  plant  of  Swift  H  Cti.  The  cost  of  the  improvo- 
meiit  is  estimated  at  $1110,000.  The  bullillng  will  be  of  rein- 
forced concrete,  and  six  500-hp.  boilers  will  be  liiHtalled  with 
room    for   two   more.      Alden    H.    Swift    Is    Local    .Mgr. 

(ilrnnood.  .\rk. — It  Is  reported  that  O.  E.  Grimes  and  asso- 
ciates, Tulsa,  Okla.,  have  securcfl  oiitlons  on  land  along  Caddo 
Creek  for  the  purpose  of  building  a  hydro-electric  plant  cap- 
able   of   developing    about    2500-hp.      The    cost    is    estimated    at 

$250,000. 

Wolfe  City,  Tex.— The  Wolfe  City  Light  Co.  has  been  or- 
ganized with  a  capital  stock  of  $6000  to  build  an  electric-light 
and  power  plant.     M.  Tasker  is  interested. 

>l<>K«llon.  \.  M — It  is  reported  that  the  Socorro  Mining  & 
Milling  Co.  will  spend  about  $90,000  in  completing  its  electric 
power    plant    at    Mogollon. 

Snnilpnint.  Idaho— Press  reports  state  that  the  Idaho  Power 
&•  Concentrating  Co.,  Sandpolnt,  is  considering  the  addition  of 
a  hydro-electric  unit  to  its  plant. 

-Soila  SprlngM.  Idaho — At  a  recent  special  election,  the  citi- 
zens voted  in  favor  of  a  bond  issue  of  $15,000  to  be  used  for 
the  establishment  of  a  municipal  electric-light  plant.  Paul 
Tipton  is  City  Clk. 

I>hu>nlx.  Arlj!. — The  Falls  Power  &  Electric  Co.,  a  coopera- 
tive concern  composed  of  farmers  residing  northeast  of  this 
city  has  obtained  a  franchise  for  the  construction  of  an  elec- 
tric transmission  line  from  the  Arizona  Falls  power  plant  to 
supply  power  to  a  number  of  irrigation  pumping  plants  and 
for   other   industrial   purposes. 

Okn.  Hue. — The  Bishop  of  the  Monasterv  of  Oka  has  en- 
gaged Fred  M.  Hoadley,  Consult.  Engr.,  Montreal.  Que.,  to  re- 
port upon  the  possibilities  of  building  a  hvdro-electric  plant 
on  the  river  adjacent  to  the  monasterv.  "  The  energv  gen- 
erated at  the  proposed  plant  will  be  usc-d  for  all  purposes  in 
the  institution. 

HKIDGKS 

Beverly.  Momn — The  Board  of  Aldermen  is  considering  two 
plans  for  a  new  bridge  over  the  railway  tracks  at  School  St 
A  steel  bridge  with  concrete  floor  and  concrete  covering  for 
the  steel  work  beneath  the  floor  is  estimated  to  cost  $7700 
while  a  steel  bridge  with  wood  floor  and  exposed  steel  caii 
be    built    for    $5800. 

.  .."'■J'''^*^'""'*'  Conn- — Tentative  plans  have  been  prepared  bv 
Alfred  H.  Terry.  City  Engr.,  for  the  construction  of  a  bridge 
over    the    Pequonnock    River    between    Grand    and    Arctic    St 

The  estimated  cost  is  $232,150.  The  plans  call  for  a  bridge 
50  ft.  wide,  with  a  double  leaf  lift  span  of  SO  ft.,  and  two 
steel  deck  spans  of  52  ft.  each.  Mr.  Terrv  has  also  recom- 
mended a  new  bridge.  60  ft.  wide,  at  East  Washington  St  to 
cost  about  $160,000.  The  Board  of  Aldermen  is  holding  these 
plans  in  abeyance.     Noted  Oct.   8. 

Coblexkill.  N.  Y. — At  a  recent  special  town  meeting,  the 
citizens  voted  in  favor  of  building  a  new  bridge  over  Cobles- 
kill  Creek. 

•■I-Atlantic  City.  N.  J.— The  Board  of  Chosen  Freeholders 
of  Atlantic  County  has  awarded  the  contract  for  the  construc- 
tion of  a  3S6-ft.  bridge  over  Hospitality  Creek  on  the  Somers 
Point-Longport  Blvd.,  to  EDWARD  FAY  &  SON,  at  $25  000 
A.  H.  Nelson,  636  Guarantee  Trust  Bldg.,  Atlantic  Citv  is 
County  Engr. 

New  CaMtle,  Penn. — It  is  reported  that  plans  are  being  pre- 
pared for  a  new  bridge  over  Neshannock  Creek  at  South  Jef- 
ferson St.     C.  E.  Brown  is  City   Engr. 

•Baltimore.  Md. —  (Official) — Bids  will  be  received  until 
noon,  Jan.  19.  by  the  State  Roads  Commission,  601  Garrett 
Bldg.,  for  about  1.5  miles  of  sheet  asphalt  for  the  Hanover  St 
Bridge  and  approaches.  Contract  No.  Bcl7-Sec.  6-  and  at  the 
same  time  for  the  construction  of  two  reinforced-concrete 
bridges  over  the  main  branch  of  the  Patapsco  River  between 
Pi^'i"""""^  °-^^  Anne  .\rundel  Counties,  one  to  have  sixteen 
30-ft.  and  one  32-ft.  spans;  the  other  to  be  composed  of  seven 
15-ft.  spans.  Contract  No.  Bcl'-Secs.  7  and  8.  O.  E.  Weller 
18  Chn.  of  the  State  Roads  Comn.  See  advertisement  under 
Contracts  to  Be  Let." 

+Klehnionil,  Va.— (OflaciaD— The  Circuit  Court  of  Henrico 
County  has  awarded  the  contract  for  the  construction  of  a 
reinforced  concrete  bridge  over  the  Chickahominv  River  be- 
J.!X?,*^j;.  "?""^'^'"  ^"''  Henrico  Counties  to  BERKELEY  & 
SCHMIDT  Ri(;hmond,  Va.  S.  P.  WaddlU  is  Clk.  of  Henrico 
County.     Noted   Dec.  24. 

Fayettevllle.  >.  C — (Official)- The  Commissioners  of  Cum- 
berland   County    have    postponed    indefinitely    the    matter    of 
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building  a  number  of  concrete  bridges  in  the  county  at  an 
estimated  cost  of  from  $25,000  to  $30,000.  R.  P.  Bolton  is 
Register  of  Deeds  for  Cumberland  Countv.  Noted  Oct.  1  and 
22. 

Rome,  Ga. — The  Commissioners  of  Roads  and  Revenue  of 
Floyd  County  have  engaged  Greiner  &  Whitman,  130S-1310 
Fidelity  Bldg.,  Baltimore,  Md.,  as  Engr.  in  Charge,  and  Wil- 
liam C.  Spiker,  1123  Hurt  Bldg.,  Atlanta,  Ga.,  as  Associate 
Engr.,  to  prepare  plans  and  supervise  the  construction  of 
three  bridges,  at  an  estimated  total  cost  of  $200,000.  Kieffer 
Lindsey  is  County  Engr.  of  Floyd  County.  Noted  Dec.  3. 
Cleamater,  Fla. — The  Indian  Rocks  Realty  Co.  has  been 
granted  a  permit  to  build  a  bridge  over  the  channel  at 
Indian  Rocks.  It  is  proposed  to  build  a  steel  drawbridge. 
Noted  June   4,   1914. 

+Jaoksonville,  Fla. — The  contract  for  the  construction  of  a 
reinforced  concrete  viaduct  over  the  marsh,  Hogan  Creek  and 
the  tracks  of  the  Seaboard  Air  Line  and  the  St.  Johns  River 
Terminal  Co.  has  been  awarded  to  the  HILLYER  &  SPERRING 
Co.,  Jacksonville,  at  about  $120,000.  Noted  Aug.  7  and  Dec. 
2.''..   1913:     Aug.  6,   1914. 

+Eufaula.  Ala. — The  Board  of  Revenue,  of  Barbour  County, 
Clayton,  has  awarded  the  contract  for  the  construction  of  a 
21fi-ft.  reinforced  concrete  bridge  over  Barbour  Creek  to  J.  H. 
SCRUGGS  &  C.  E.  ARD.  Birmingham,  at  $6000.  R.  P.  Boyd, 
Montgomery,  is  Asst.  State  Engr.     Noted  Dec.  10  and  17. 

+Greenville.  Mins. —  (Official) — The  Board  of  Supervisors  of 
Washington  County  has  awarded  the  contract  for  the  con- 
struction of  IS  steel  bridges  of  from  32-  to  70-ft.  span  in  the 
Bogue  Phalia  Drainage  District  to  the  W.  T.  YOUNG  BRIDGE 
CO..  Nashville,  Tenn..  at  $S92S.  The  Jlorgan  Engineering  Co., 
Memphis,  Tenn.,  is  Engr.  of  the  district.  Noted  Oct.  1  and 
15,   Dec.   17. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Feb.  5,  by  the  Board  of  Commissioners  of  Hamilton 
County,  for  checkered  steel  plate  covering  over  eyebars  of 
the  lower  trusses  of  the  Cleves  Bridge  Miami  and  Whitewater 
Townships.      Albert   Reinhardt   is   Clk..   Bd.   of   Comrs. 

CoInnil>a!<,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Feb.  5,  by  the  Board  of  Commissioners  of  Franklin 
County  for  constructing  the  approaches  to  the  Williams 
Bridge  in  Perry,  Norwich  and  Franklin  Townships,  Engineer's 
Estimate  No.  152,  and  for  constructing  the  Brand  Bridge  over 
the  north  fork  of  Indian  Run,  W^ashington  Township,  Engi- 
neer's Estimate  No.  153.  John  Scott  is  Clk.  of  Comrs.  Noted 
Dec.  10  and  Jan.   7. 

+C'ovini;ton,  Ind. —  (Official) — The  Board  of  Commissioners 
of  Fountain  County  has  awarded  the  contract  for  the  con- 
struction of  a  steel  bridge  with  concrete  abutments  and  piers, 
over  the  Wabash  River  at  Covington,  to  the  VINCENNES 
BRIDGE  CO.,  Vincennes,  Ind.,  at  $28,250.  H.  W.  Newton  is 
County  Audr.     Noted   Dec.   24. 

I.aporte,  Ind. — Bids  will  be  received  until  Jan.  15.  by  the 
Board  of  Commissioners  of  LaPorte  County  for  the  construc- 
tion of  12  steel  bridges  on  concrete  abutments,  ranging  from 
24  to  4fi  ft.  in  length. 

+Danville.  111. — The  City  Council  has  awarded  the  contract 
for  the  construction  of  a  reinforced  concrete  bridge  over  the 
North  Fork  of  the  Vermillion  River  at  Bridge  St.  to  J.  J. 
JOUST,  Peoria,  at  $80,000.  The  bridge  will  be  about  800  ft. 
long  and  40  ft.  wide.  Noted  Sept.  24,  Oct.  8,  Nov.  12  and 
Dec.   II). 

Pecatonia,  III. —  (Official) — Bids  will  be  received  until  1:30 
p.m..  Jan.  27.  by  the  Town  Clerk  of  Pecatonia,  for  the 
construction  of  two  reinforced-concrete  bridges,  the  Slough 
Bridge.  Pecatonia  Township,  and  the  Denny  Bridge,  Seward 
Township,  both  in  Winnebago  County.  J.  S.  Tarbert  is  Town 
Clk. 

+  IiadyMnilth,  Win. — The  County  Highway  Commissioner  of 
Rusk  County  has  awarded  the  contract  for  a  350-ft.  bridge 
over  the  Chippewa  River  to  the  WAUSAU  IRON  WORKS, 
Wausau,    Wis.,    at    $976j. 

+Vlroqua,  Win. — The  County  Highway  Commissioner  of 
■Vernon  County  has  awarded  the  contract  for  the  construction 
of  a  120-ft.  steel  bridge  over  the  Kickapoo  River  near 
Seeleysburg,  to  the  WORDEN-ALLEN  CO.,  Milwaukee,  at 
$4874. 

+Ottawa,  Kan. — The  Bo.ird  of  Commissioners  of  Franklin 
Countv  has  awarded  the  contract  for  the  construction  of  a 
bridge  ovei-  the  .Marais  dea  Cvgnes  ltiv«r  near  Ftichter  to  the 
CANTON  liltlDGK  CO.,  Kansas  City,  Mo.,  at  $8985.  Noted  Nov. 
12.  Dec.  10  and  31. 

+  Vatr>i  Crntrr,  Kan. — (Official) — The  Commissioners  of 
Woodson  County  have  awarded  the  contract  for  the  con- 
struction of  the  I'lum  Creek  Bridge,  Owl  Creek  Township,  to 
C.  A.  CR.\1.\'EK.  Yate.s  Center,  and  for  the  I'ierson  Bridge, 
Eminence  Town.ship,  to  the  <'ANTON  BRIDGE  CO.,  Kansas 
City,   Mo.      T.   T.    Davis   Is   County   Clk.      Noted    Dec.    24. 

Wnynr,  :Vel». —  IUiIh  will  be  received  until  Jan.  19  by  C.  W. 
Revnr)IdH,  Clk.  of  Wayne  County,  for  the  conatruction  of  steel 
or   corrugatid    culverts    In    the    c-ounty   during    1915. 

St.  I.ouIm,  Mo. — The  Sureme  Court  of  .Vllaaourl  has  decided 
that  the  .VIlMHourl  I'arlflc  Ry.  must  bear  the  entire  expense  of 
constmcHiig  a  reinforced  concrete  viaduct  at  the  Chouteau 
Ave.  cro.Malng.  In  connection  with  the  work  of  the  separation 
of  grades  at  this  point,  J.  R.  Stephens.  St.  Louis,  Mo.,  la  Ch. 
Engr.    of    the    .Vllsaourl    Pacific    Ry. 

(jlrnwnod.  Ark.— It  !«  reported  that  the  Board  Of  Commls- 
nlunera  of  I'Ike  County,  Murfreeaboro,  la  coiiaiderlng  a  peti- 
tion to  liiillil  an  additional  afecl  bridge  over  Caddo  Creek 
at  Glenwood.  The  local  bridge  committee  la  composed  of 
K,    K.   Halllinan,   William    Fagan   and   M.    I..  Turner. 

Snn  Antonio,  Tr«.  -Ft  la  reported  that  the  Commlsaloners 
Couit  of  Bexar  County  has  authorized  the  County  AuMtor 
to  advertlat-  for  the  const  riict  Ion  of  a  70-ft.  bridge  over  the 
Medina  River  at  the  Applewhite  crossing.  The  coat  Is  esti- 
mated   at    $5500 


San  Antonio,  Tex. — (Official) — We  are  advised  bv  Hans 
Helland,  City  Engr..  that  the  City  Council  is  not  at"  present 
considering  the  construction  of  a  reinforced  concrete  bridge 
over  the  San  Antonio  River  at  Garden  St.     Noted   Dec.  24. 

+Pan-nee,  Okla. —  (Official) — The  Board  of  Commissioners 
of  Pawnee  County  has  awarded  the  contract  for  the  construc- 
tion of  a  steel  bridge  in  the  county,  to  the  OREGONI\ 
BRIDGE  CO.,  Lebanon,  Ohio,  and  Oklahoma,  Okla. 

Pueblo,  Colo. — Press  reports  state  that  bids  will  be  received 
until  Jan.  IS.  by  John  M.  Jackson,  City  Clk.,  for  repairs  t. 
the  First  St.  Bridge  over  the  Fountain  River. 

Chehalis,  AVaah. — Bids  will  be  received  until  Feb.  3  by  tli 
Commissioners  of  Lewis  County  for  the  construction  of  three 
steel  bridges,  one  wooden   bridge  and  one   trestle. 

Spokane,  Waah. — The  Engineering  Department  of  Spokane 
County  has  recommended  to  the  County  Commissioners  the 
construction  of  a  concrete  bridge  over  the  Spokane  River  at 
Nine  Jlile,  instead  of  the  steel  and  wood  structure  originally 
contemplated.  The  latter  structure  would  cost  $15,000,  while 
a  concrete  bridge  will  cost  $21,000.  Charles  McClung  is 
Deputy   County    Engr. 

Dallaa,  Ore. — Polk  County  has  included  in  its  budget  for 
1915  the  sum  of  $70,000  to  pay  its  share  of  the  cost  of  the 
proposed  bridge  over  the  Willamette  River  between  Polk 
and  Marion  Counties.  The  bridge  will  cost  about  $210,000, 
and  the  expense  will  be  equally  shared  by  the  two  counties 
and  the  city  of  Salem.  Plans  were  prepared  by  H.  L.  Bowlbv, 
State  Highway  Engr.  Noted  Aug.  6,  Sept.  3  and  Dec.  3, 
under  Salem,  Ore. 

Portland.  Ore. — Bids  will  soon  be  asked  for  three  concrete 
bridges  on  the  Columbia  Highway  in  Multnomah  County,  to 
span  Moffatt,  Pierce  and  Tanners  Creeks.  H.  L.  Bowlby, 
Salem,  Ore.,  is  State  Highway  Engr. 

-^Portland,  Ore. —  (Official) — Bids  vill  be  reecived  until  2 
p.m.,  Feb.  23,  by  the  Columbia  River  Interstate  Bridge  Com- 
mission, for  tlie  construction  of  the  Columbia  River  Interstate 
Bridge  and  approaches.  W.  N.  Marshall  is  Secy,  of  the  C^omn. 
For  details,  see  advertisement  under  "Contracts  To  Be  Let." 
Noted   Oct.    16,   1913,   Jan.    15   and   Nov.    26,   1914. 

Glendale,  Calif. — The  lowest  bid  received  by  the  City  Trus- 
tees for  the  construction  of  a  bridge  over  Verdugo  Wash 
on  Canada  Blvd.,  was  that  of  Mesmer  &  Rice,  Marsh-Strong 
Bldg.,  Los  Angeles,  at  $28,200.  The  work  also  includes  4400 
lin.ft.  of  protection  work.     Noted  Jan.  29  and  Sept.  17. 

Fredericton,  X.  B. — Bids  will  be  received  until  Jan.  IS,  by 
John  Morrison.  Minister  of  Pub.  Wks.,  Fredericton,  for  re- 
building the  Great  Salmon  River  Mouth  Bridge,  Parish  of 
St.   Martin's,   St.   John   County,   N.   B. 

Calgary,  Alta. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Feb.  12,  by  J.  M.  Miller,  City  Clk.,  for  furnishing  and 
erecting  about  $40,000  worth  of  steel  for  the  superstructure 
of  a  bridge  over  the  Bow  River  at  Ninth  St.,  W.  There  will 
be  four  trusses,  each  135  ft.  long  and  weighing  400  tons. 
George  Craig  is  City  Engr.     Noted  June  4,  1914. 

W.\TER    SIPPLY — IRRIGATIOX 

Boaton,  Maaa. — Bids  will  be  received  until  Jan.  20,  by  the 
Supply  Department,  for  725  tons  of  iron  castings  and  32  tons 
of  composition  castings  for  the  Water  Department.  D.  Prank 
Doherty,   City    Hall,    is   Supt. 

+BoMton,  Maaa. — The  contract  for  3965  tons  of  4-  to  30-in. 
water  i)ipe  and  specials  has  been  awarded  to  STANDARD 
CAST  IRON  PIPE  it  P^>UN1)RY  CO.,  Bristol,  Penn.,  at  Js.l.KO. 
Other  bid<lers  were:  Florence  Iron  Works,  $S5,46S;  Warren 
Foundry  Co.,  $92,711;  and  United  States  Cast  Iron  Pipe  & 
Foundry  Co.,  $77,149.  D.  Frank  Doherty  is  Supt.  of  Supply 
Dept.      Bids  opened  Jan.   6.     Noted   Dec.   31. 

.Merlden,  Conn.- — Bids  will  be  received  until  Jan.  19  by  the 
Board  of  Public  Works  for  the  construction  of  a  pump  house 
comnlete  at  Hough  Mills.  Plans  are  on  file  with  W.  S.  Clark, 
City'  Engr. 

-A-Hedford  HII^h.  N.  Y. —  (Official) — Bids  will  be  received 
until  2  p.m..  Jan.  29  by  James  Wood.  Pres.  Bd.  of  Mgrs..  New 
York  State  Reformatory  for  Women.  Bedford  Hills,  for  con- 
structing a  new  large  open  well  at  Bedford  Hills.  For  de- 
tails see  advertisement  under  "Contracts  to   Be  Let." 

Clyde,  X.  Y. — .\ccording  to  press  reports  the  Clyde  Water 
Works  Co.  contemplates  selling  its  water  works  to  the 
village.      W.   R.   Vrooman   is   Pres.   of  the   Village. 

+  Xew  York,  X.  Y.— (Borough  of  the  Bronx)  —  (Official)  — 
The  contract  for  disniantling  and  transporting  |)umping  en- 
gine from  the  Baldwin  station  to  179th  St.  station,  has  been 
awarded  to  CHRISTOPHER  NALLY,  710  Columbus  Ave.,  New 
York,  at   $6875.      Noted   Jan.   7. 

Port  Henry,  N.  Y. — The  citizens  plan  to  spend  $12,000  for 
the  enlargement  of  the  water  system.  .V.  C.  Linden  is  Clk., 
Bd,   of   Trustees. 

Penpack,  X.  J. — The  boroughs  of  Peapack  and  Gladstone 
plan    to    construct    a    municipal    water    system. 

AI'hllMdclphln.  Penn. —  (Official)  —  Bids  will  be  received 
until  Kil>.  '■>  at  Room  216  City  Hall.  Philadelphia,  for  a  scdl- 
mentath.ii  basin  at  the  Torresdalc  tUters.  Plans  are  on  t\\f 
at    Room    701,    City    ll:ill,    Philadelphia. 

■f Philadelphia.  Penn. — The  contract  for  c.-l.  water  pll" 
hydrants  and  apeciala  has  been  awarded  by  the  Board  I'l 
Public  Works  to  .STANDARD  CAST  IRON  PIPE  &  FOUNDRY 
CO.,   Bristol,   at    $7000. 

^Rendlnir.  Penn. — The  following  contracts  have  been 
awarded  bv  the  Council  for  supplies  for  the  water  department: 
c.-l.  pipe  and  specials  to  R.  D.  WOOD  *  ro..  $29,207;  "»•'»';■• 
THOMI'SON  MKTKU  CO.,  $11,475;  gate  valves,  EDDY  VALVE 
CO.,   $2730,   and    lire   hydrants   to    EDDY    VALVE   CO.,    $650 

Tnkonin   Park    (Washington    post    olllie).    U.   <'.     The    Water 

and  Sewer  Coninilsslon   liaa   rei'ommenileil   to   the  Town  Council 
the  I'onati'uellon  of  a   icaervolr  anil   lm|iroven\int   of  the   water 
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MVHtrm.     The  •■Mdnialoil  t-oiit   I*  tlii.iioii.      |(.  MIovi'Iin.   SUH   lltilmi 

t'ruai  KItiK'.  \Vi>M>ilnuti>n,  Ih  ICnur. 

Mkadyaldr.  \\.  V«.  Ari'iinlliiK  In  |iii>nii  r<'|iittlM  iiii  I'li-itloii 
Mill  noon  l><<  Ik'IiI  to  villi-  (Ml  thi'  i|iii'Ntlii|i  of  InniiIiik  $4ri.llllO  In 
I, Olid*,  till-  iu'iu'i'ihIh  or   whii'li   will   III'   iiMi-il   fur  llu'  roiiNl  nii'tlmi 

jof   II    nuililil|">l    wiilri     n>i«liMii.       Noliil    Nov      111. 

'  rwlamku*.  s.  <'.  (Olllcliil)-  KIiIh  will  lio  ipopI veil  until  10 
It  m.,  Jni>  2!'.  •'>■  ••>•'  >''t.v  ConiiiilHHlomirii,  for  iiiitklnK  pxlon- 
iiiona  to  thr  wiitrr  m,vnI(<iii.  K.  I'.  WyHo  la  Knur,  iinil  Hu|it. 
Notnl   Nov.   l'«. 

Allaata.  <'a.-  W.  Zoilo  Siolth,  l)i<n.  MKr  of  tin-  wiitor- workN, 
Ima  reooinini'iiili'il  to  Ihr  Cllv  Coiinrll  an  •■x|ii-nill(iiri<  of  tfiOO.- 
000    for    thr    liiHlallMl  Ion    of    two    |>nni|iH    foi     tlir    vvati-r- workH. 

Cirarwatrr.  l-'la.  HIiIm  will  l>i<  mi-lvril  tintll  Jim.  Ui,  by 
l(.  T.  t>anli-l.  I'lty  Clk  ,  for  inakliiK  I'Xtrnnlonii  to  Hip  iniinl- 
rliwl   wiitrr  Hyxlcin.      Noted  Junr    II    ami    Nov.    Ill 

^•irabrrrar,  Kla. — Tin-  lonlrart  fur  roiintrurtliiK  n  water 
Ml  hai)  biMii  nwiirdiMl  to  K.  S.  PKItllAM.  Jaikdonvllle.  Kla.. 
I'Miit    fIB.OOO.      (\    M.    UoKorn.    Dnytona,    Ih    Knur.      Noteil 

TarpoB  JtprlnKH.  Kla.  Tli<>  contract  for  a  TiO-lip.  DifHrl 
•-iiitlnr  anil  u  r.OO-ual  triplex  piinip  h.iH  been  read vertUeil  anil 
litdii  will  be  received  until  Jan,  Is.  by  A.  K.  AlbaiiKb.  I'rpH. 
of  the  I'ouncll  Tbe  J  <.'.  Mcl'rary  Co..  Atlanta,  (!a.,  Ih  Hnftr. 
Notod    IVc     .11. 

^HlBKkam<on.  Trnn. — The  rontract  for  making  extenHlonH 
to  the  water  and  sewer  systPins  ban  been  awarded  to  .1.  W 
III.AKK.  at   JSOOO. 

nrrrabnrK,  Trnn. —  (lUIlclal) — The  city  conteniplatcH  pnr- 
iMK    a    I.OOO.OOO-Kal.    two-.staKc    ccntrlfii»;al    pump    directly 

.tod   to  a   'Jjao-volt   tbr phase   motor  for  the  water  and 

.lepartment.      .">.    It.    ISlakeman    Is   i-Supl. 

l.ouUvlllr.  Ky.  —  Plans  have  been  prepared.  accordinK  to 
press  reports,  for  tbe  construction  of  a  LM-ln.  water  main, 
two  miles  loan,  for  the  Louisville  Water  Co.  The  estimated 
cost  is  $17.">.00n.     W    it.  He.ul  Is  I'res.  of  the  company. 

^Clnplnnali.  «thlo  -The  contract  for  c.-l.  water  pipe  and 
specials  has  been  awarded  to  CNITKH  STATKS  CA.ST  IRON 
riPK  A  FOINPUY  t'O..  ChicaKO,  111.,  at  »r>4,490.  Bids  opened 
l>*c.    30.      Noted    l>ec     24. 

^^>wark,  Ohio — Tbe  contract  for  furnishinK  500  meters 
has  been  awarded  by  the  Director  of  Public  Service  to 
THOM.<*ON    MKTKU    CO.,    Brooklyn.    N.    Y. 

Xanravlllr.  Ohio — (Onuial)— The  W.  J.  Sherman  Co..  Nasby 
Rldit..  Toledo.  Ohio,  has  been  retained  by  the  city  of  Zanes- 
vllle  to  prepare  plans  for  Improvements  to  the  municipal 
water  system.      Noted    Dec.   24. 

4Sontk     Brnd,     Ind. —  (Offlcial) — Bids     were     received     Dec. 

20,   bv   the   Board    of    Public   Works,    for    c.-i.    pipe    and    specials 

for    I'Sl.S,    as    follows:       I.YNCHBrUO    KOINDRY    CO.,    Lynch- 

I'lri;.   Va..    for   c.-i.    pipe    from    4-    to    12-in.,    at    $21.70    (ixwarded 

ict):    American    Cast    Iron    Pipe    Co.,    fi-    to    24-in.,    $2.'?. 11; 

lion    Iron    &    Steel    Co.,    fi-    to    12-ln.,    $22.7ri;    V.    S.    Cast 

ripe  &    Foundry   Co.,   4-in.,   $24.,   6-in.   and    up.   $22;    R.    D. 

>>  iM.il  &  Co..  and  (ilamisan  Pipe  &  Foundry  Co.     J.  R.  Hazinski 

IS  (."ity  Clk.      Noted    Dec.    17. 

Aaaa,  III. —  (OtTicial) — Bids  will  be  received  until  Feb.  3. 
by  E.  S.  Alden.  Pres.,  Bd.  of  I..ocal  Impvt.,  for  making;  exten- 
sions to  the  water  .system.  The  estimated  cost  is  $8000. 
Noted   Dec.    31. 

Ipava.  111. — The  city  plans  to  spend  SfiOOO  for  the  improve- 
ment of  the  water  system  and  for  makini;  extensions. 

+ianra  PallH,  lown — The  contract  for  layinK  water  mains 
and  sewer  pipe  has  been  awarded  to  MOORE  &  MOORE, 
Waterloo,  Iowa,  at  $23,S2S.  Bids  opened  Dec.  29.  Noted 
Nov.    26   and    Dec.    24. 

Llan  Grove,  Iowa — The  installation  of  a  water  system  is 
under   consideration. 

(illbert.  Minn. — Two  plans  are  bein^  considered  by  the 
village   oRicials    for    the    installation    of   a    new    water    supply. 

Fort  Srott,  Kan. — We  have  been  advised  that  bids  will  be 
received  in  Februarv  for  the  construction  of  a  mechanical  fil- 
tration plant.      Noted  Oct.   2!l  and   Dec.   31. 

Manhattan,  Kan. — Plans  are  being  prepared  by  Worley 
&  Black,  Kansas  Citv,  Mo.,  for  tbe  installation  of  a  water 
system,  estimated   to  cost   $50,000.      Fred   Walter   is  City   Engr. 

Broken  Bow.  Neh. — .\ccordinK  to  press  reports  plans  have 
been  prepared  by  Charles  F.  Sturtevant.  Holdredfre,  for  the 
construction  of  .i  water  system,  estim.ited  to  cost  $15,000. 

Haytl,  S.  D. — The  citizens  contemplate  installinf?  a  munic- 
ipal  wafer   system,    estimated    to    cost    $SOnn. 

BilllnKH,  Mont. — (OfTicial) — Bonds  for  $4.'.0,000  have  been 
sold,  the  proceeds  of  w^hich  will  be  used  for  the  construc- 
tion of  a  water  system.  C.  E.  Durland  is  City  Engr.  Noted 
Nov.    12   and   Dec.    10. 

Beaton,    Ark.— See    item    under    "Sewers." 

Cinrdon,  Ark. — Plans  have  been  prepared  and  submitted  to 
the  Council  for  the  installation  of  a  municipal  water,  sewer 
and  electric  lipht  systems.  The  estimated  cost  is  $102,000. 
Bonds  have  not  yet  been  voted.  A.  C.  Moore.  Bartlett  Bldg., 
Joplin,  Mo. 

Harrlaon.    Ark. — An    election    called    for    Dec.    22    has    been 

"ned    until    March.       The    question     of    votincr    bonds    for 

".   the   proceeds   of   which    will   be   used   for   the   purchase 

•  nlarKemi-nt     of     the     water     system,     will     be     voted     on. 

•..•'.rtri-   c.    Fn-w    is   Mayor.      Noted    Nov.    5. 

Redrork,  Okla. — .\n  election  will  be  held  Jan.  2S  to  vote  on 
'  w  *l"*'S""n  of  issuing!:  about  $30,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  municipal  water 
»y»tem.  The  Renham  EnelneerInK  Co.,  Oklahoma.  Okla.,  is 
Encr      Noted    Dec.   24. 

Alharqaerqae.  >'.  M. — A  report  on  the  installation  of  a 
municipal  water  system  has  been  submitted  by  the  Council 
Committee.     Noted   Dec.   24. 


.Miami,  Aria.— The  IiiNplratlon  ConMOlldnled  Copiier  Co 
plaiiN  to  build  n  iiumpliiK  Htatlon  for  HupplyliiK  water  for 
IIM  ore  plant  A  2Zn,ilOO-Kal  Hteel  tank  will  be  erected  and 
a    20    III      pipe    line    eoilMlrilcted. 

i'hoenU,  Aria.  The  giieen  Creek  Power  *  Water  Co.,  re- 
cenilv  Ineorporiited  by  John  Hi'hrock,  Wichita.  Kan.,  and 
othern,  Willi  11  laiilliil  of  t7f>0,000,  plaiiN  to  liulld  an  IrrlKUtlon 
HyHteiii    near    lllKley. 

Mllnniikrr,    Ore.      The    fiillowliiK    IiIiIm    have     been     riielveil 

fol       iiilil.ll  llrlloli      of      llllie      llllleH      of      Water      llllllriH      lO      coniieil 

with  III.'  Hull  1(1111  water  HVNi.'iii:  lileliiMch  Ji  .liiplln,  Piiitlaml. 
}ir..1i',:i.  JaiiieH  Kennedy  C.inHlrurtlon  Co..  $17,272;  $ir,,3l3. 
Andrew  «i  llarrar,  $17,145,  V.  It  DiiiiiIh.  $|;),K<2;  llelnlcke 
MroH  .  $17,443;  J.  K.  Shea.  $lll.lir.r>;  JacoliHoli-llade  Co..  $111,422. 
Elliott  ContriictliiK  Co..  $17.!i02.  A  temporary  Injunction  has 
been  iHMiii'il  leHlriilnlnK  the  Council  from  enterliiK  Into  a  con- 
tract   fur    Ih.'    work.      Nnleil    May    21    and    Jan.    7. 

(^iendorn,  (nlir.  HIiIh  will  be  received  until  Jan.  IK,  by 
the  Hoard  of  TruHtecH,  for  2X,000  ft.  of  w  -1.  pipe,  black- 
dipped;  Kate  valvcH  and  fire  hydrantH.  !•'  .('•  DeMMery  Im 
City    I'lntfr. 

f*nn  DIpko,  Calif.-  The  Water  Department  has  been  author- 
ized bv  the  Council  to  proceed  with  the  conHtrucllori  of  the 
Pine  Creek  illverlinK  il.'iin       The  eNtimateil   cost    is  $70.^,000. 

llrnntrord,    <»nl. —  (Olllcial) — We    have    been    advlHcd    that    at' 
the    recent    election    bonds    for    $100,000    were    voted.      The    pro- 
ceeds   of    this    sale    will    be    used     to    pav     for    the    completion 
of    the    water    syHtein,    moHt    of    tbe    work    of    which    has    been 
done.      T.    H.   Jones   Is  City    EnKr.      Noted    Dec.    17. 

Knaex,  (»nt. — The  Council  contemplates  makinK  extenslonti 
and  iinproveinents  to  the  water  system,  at  an  estimated  coBt 
of    $fi.'i0n.       W.     D.    Heaman    is    Clk. 

Oltnwn,  Ont. — The  city  will  spend  $425,000  to  construct  the 
I.e.i  distribution  system,  bonds  for  which  have  been  voted.  R. 
.•■;.  l,ea  and  W.  S.  Lea.  Montreal,  Que.,  have  prepared  the  plans. 
Noted   Nov.    19. 

fort  DalhouMle,  Ont. — At  a  recent  election  the  citizens 
voted  ill  favor  of  issuing  bonds  for  $50,000.  the  proceeds  of 
which   will   be  used   for   thf-  construction   of  a  water  s.vstem. 

.Snnnlebton.  II.  ('. — AccordinK  to  press  reports  bids  will  be 
received  soon  for  the  construction  of  a  new  water  s.vstem, 
estimated  to  cost  $375,000.  Bonds  for  this  purpose  have  been 
voted.      Noted   Oct.    1    and    15. 

Vancouver,  B.  ('. — Accordinsr  to  press  reports  bids  were 
received  Dec.  2X,  by  the  City  Council,  for  making  extensions 
to  the  water  system  of  West  Vancouver,  as  follows:  I>eding- 
ham  &  Cooper,  $115,661;  Pacific  Bridge  Co.,  $114,779;  Cotton 
&  Co.,  $112,354;  W.  Greenless.  $124,354;  McDougal  &  Co., 
$109, 96S:  and  Naylor  Bros.,  $138,554.  The  two  bidders  for 
constructing  a  dam,  trestle  and  trench  were:  F.  Davis,  $64,483 
and   Vancouver   Wood    Pipe   Co.,   $57,249.      Noted   Dec.   24. 

SKWKKS 

lloNton.  MaHH. — Rids  will  be  received  until  Jan.  21  by  the 
Public  Works  Department  for  the  construction  of  the  Dor- 
chester  Brook  sewer.      L.  K.   Itourke  is  Comr. 

iloHton,  MaNM. — Bids  will  be  received  until  Jan.  18  by  the 
Public  Works  Department  for  cleaning  7700  catch  basins  in 
various   parts  of   the  city.      L.   K.   Rourke   is  Comr. 

WeHt  Hartford,  Conn. — Rids  were  received  Dec.  23  by  the 
Board  of  Selectmen  for  constructing  the  Roulevard  sewer 
system  as  follows:  (a)  Small  tile:  fb)  large  tile:  Petrossi 
Bros.,  la)  $27,939;  (b)  $28,804:  R.  T.  Rvan.  Hartford,  (a)  $28.- 
004;  (b)  $28,768;  O'Neill  Bros.,  (a)  $30,005;  (b)  $30,290:  C.  H. 
Slocum.  (a)  $30,792;  (b)  $31,208;  Pierson  Construction  Co.. 
Bristol,    (a)    $35,170;    (b)    $35,593. 

Xew  York,  X.  Y. —  (Rorough  of  Richmond) — Bids  will  be 
received  by  Charles  J.  McCormack,  Pres.  of  the  Borough  until 
noon.  Jan.  19.  for  constructing  a  temporary  combined  sewer 
in  12th  St.  and  a  reinforced-concrete  receiving  basin  on  the 
north   side   of   Richmond   Terrace. 

SyrnouMe.  X.  Y. — Plans  are  being  prepared  Ijy  the  Engi- 
neers of  the  Intercepting  Sewer  Board  for  the  sewer  treat- 
ment plant  to  be  constructed  on  the  shores  of  Onondaga  T.,ake. 

+SyracuHe.  >'.  Y. — Press  reports  state  that  the  contract 
for  constructing  a  system  of  storm  water  sewers  in  the  First 
and  Second  Wards  has  been  awarded  to  the  C.  T.  HOOKWAY 
CO.  at  $60,000. 

'^Newark,  N.  J. —  (Official) — Bids  will  be  received  until  2 
p.m.,  Feb.  2.  by  the  Passaic  Valley  Sewerage  Commissioners, 
Essey  Rldg..  Newark,  for  the  construction  of  the  southerly 
portion  of  .Section  18  of  the  Main  Intercepting  sewer  in  Pater- 
son.  John  S.  Oibson  is  Clk.  For  details  see  advertisement 
under   "Contracts   to   Be   Let,"    Paterson. 

♦+PaterMon,  X.  J. — The  contract  for  constructing  Section 
17,  Central  Portion  of  the  Main  Intercepting  sewer  has  been 
awarded  to  the  NEW  Y'ORK  &  NEW  JERSEY  CONSTRUC- 
TION CO..  30  East  42d  St.,  New  York,  at  $179,531.  Noted  Dec. 
3  and  Jan.  7. 

'^I'aterMon.  X.  J. —  (OfTicial) — Rids  were  received  Jan.  5  bv 
the  Passaic  Valley  Sewerage  Commissioners  for  constructing 
Section  IS.  central  portion,  of  the  Main  Intercepting  Sewer  as 
follows:  Fusco  Construction,  Newark,  $220,440:  Harrison  & 
Craig  Co.,  Newark.  $200,600;  N"w  York  &  New  Jersev  Con- 
struction Co..  New  York.  $166,570:  Mason.  Hilton  &  Co..  New 
York.   N.   Y..    $158,450.      Noted    Dec.   17. 

■A'.\llentown.  Penn. — The  lowest  bid  submitted  was  that  of 
Frank  Cannon,  Alli-ntown.  at  $15,906.  for  the  construction  of 
the   14th    Ward   storm   sewer.     Noted   Dec.    3. 

Baltimore,  Md. —  (Official) — Bids  were  received  on  Sanitarv 
Contract  No.  143.  Section  8,  of  the  west  low  level  interceptor 
as  follows:  Smith  *  Rucgles.  Baltimore.  $29,754:  M.  O'Herron 
&  Son.  Baltimore.  $30,175:  Ryan  &  Reillv  Co..  Baltimore.  $30.- 
314:  James  Ferry  &  Sons.  Raltimore,  $34,858;  Carezza  Bros.  & 
Co..   Raltimore.   $39,252. 

Snndaaky,  Ohio — (Official) — Bids  will  be  recived  bv  John 
J.  Molter,  Dir.  of  Pub.  .Ser.,  until  noon,  Feb.  1,  for  construct- 
ing a  storm  and  sanitary  sewer  in  Monroe  St.     Noted  Dec,   31. 
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Janesfille.  Wis.— Press  reports  state  that  plans  are  being 
prepared  by  C  V  Kerch.  City  Engr..  for  constructing  several 
miles   of   sewers. 

Snoerior.  Wis.— All  bids  received  for  the  construction  of 
a  se"^er  between  Catlin  and  Fisher  Ave.,  from  Broadway  to 
14th  St  .  were  rejected,  as  they  exceeded  the  appropriated 
amount.      Noted   Dec.    31.  . 

flowa  Falls,   Iowa— See   item    under    '-U-ater   Supply— Irri- 

4.Hibbin;r.  Minn. — A  contract  for  constructing  the  storm 
wi^f  and  sanitary  sewers  in  the  Alice  addition  has  been 
.^warded  to  BUTLER  &  COONS  CONTRACTING  CO..  Hibbing. 
Noted   Dec.    31.  ., 

St.  Paul.  Minn.— According  to  press  reports  the  City  Council 

^r^o^^E^^^i^uVt-.^t^e-?^  l^-^^^S^^^J^^F  ^■- 
from  Pascal  to  Snelling  Ave.,  estimated  to  cost  $6000. 

Snrinerfield.   Mo.— Press   reports   state    that   plans   are    being 

^!^i?i    1.;'  «     T^i<!hPr    Citv   Engr      for   constructing   a    sewer 

Pn?hYEighthVard'!''Eft'i',iared^c6st.  $S0.000.     Noted  Nov.  12 

n.n««n     \rk \ccording   to  press   reports  an   election   will 

^foSl^s£i^.^^n£,^^g°S  l^e^'^JeSi  iU^S 

r^-^i^^e-^^^n  Vi^u!i^^i3?.0^;\r^t.<^  £^ 

^^rhelsea     Okla.— At  a   recent   election   the   citizens   voted   in 

favo?  of  issuing  $3d:o00  in  bonds  for  a  sanitary  sewer  system. 

,        .r.   T-*       T3i,io    ^-ni    V.P    received    bv    R.    O.    Bracken- 

rid^e"*Ci  V  cSk     u";rt^    Feb    1.  for  th"  sale  of  $55,000  in  bonds. 

kl'^lVocelds'of  which   will   be   used   for   -°"-\'-".<^^'"^,^\7'"", 

^Z.^  n^*       rofflciall We    have    been    advised    that    the 

City"ouncil*do;;^n?t'c^ontempla?t  constructing  pipe  sewers 
in   Bank   St.     Noted   Dec.    31.  .,    k„    h     o 

reconstructing    a    part    of    Section    no.    - 

'.WS;  •,ri'„"„S' Va'„''.'ou'v!i°r~a„'d"«.rt  pa...^  by  .».  Jo.n. 
Sewerage  Commission. 

GARBAGE 

renTlTf^f  ^^^^^i  ^r^^e'^^  ^^^^^i.^.^^^^ 

'of^aThes^'d'^^gariall^   ^Tho^mas^Carroll   is  Township   Clk. 

+B-to„  R«n«e.  I'-— The  contract  f oj-^'j^^^^^'^-^lgsl  CrI- 

New  Orleans.  I.-.-(Official)-At  10^^30  ain  Feb.  2^3.  in^^^^^^ 
office  of  W  B.  Thompson  Comr.Pub^Utint,es^>.^  ^^^ 
will   be   sold   at   pubfic   auction   ^  lranc"ise    i  riod    of    five 

l°]s'Sjt'.i;i'™r.7%%.':revora.^%s'fM.-v~is- 

Millar  is  City  Clk.     Noted  Dec.   10.  ,      „  t 

Ottawa.    Ont.-(Ofncial)-A    communication^^^ 
Hunter.  Roadway   K"*;y--.^H'*^^*.or   to   serve    the   west   end   of 
i^e  cVirras^-^len  j;fis2e"d.""Vh"e  "i^s^T^nan'cd  ^cost  is  $50,000.     Noted 

Nov.   26.  c.  .     ic    i,v- 

Toronto.  Ont^Bids  wUl  be  receWed  until  noon     FeK^^6.^^ 
H.  C.  Hocken.   May''^.  f^hn"d     of  control,   i  m.lneratlng 

installing  furnaces  and  machlntr>    for  ine   re  ^^^    ^^ 

Sl,rof  r.^^*^^Mfson,   8t':"cLmr.'''cUy   Hall.      Noted   Sept.    24. 
Oct.   22.  Nov.   26. 

HTHKKTX    \Sn  HOVUS 

.     ^  Tt...    ....M>riic-t    for    the    construction    of 

:.r''^r/^'^\''cAVl^lrl:l:•^t^yp%'^^^Vat!:V>^^^      Nut... 

,h«ron«tMKtlnn   ..     P....C   hU,^h>v       «^ 


YM\NH.HKVAN.M,AIl.anv     $12X13^   .con...  -.^ 
51     Hurley     Inc..    Frertonia,    $133,382,    Jnni«s    ni.»nii..>. 


h'r^^-^'''^^rn%Vir.Tt'l'l^f  IaIF^S  ^R^OsiN^E'Vl'^Bu'^lil^   fssYs 

'''^"RoadVo°"552.5,''cayuga  County.  .4.56  miles  Thonias  Brady, 
Rochester,  $54,313;  Flood  &  Van  Wirt  Co.,  Hudson  FalK  >o4.- 
Kocnesie^  *^IuVrav.  Rochester.  $53,831;  Semper  Bros  ^  ater- 
tow-n.  $54.-313;  JOHN  H.  GORDON,  Albany,  $p3,248  (awarded 
contract);   Paddleford   &   King.   Sherburne     ^,54  069. 

Road  No  5627,  Delaware  County,  3.90  _miles:  De  Graf  & 
TToeVboom  Inc  Kingston,  $47,714;  S.  V.  Van  Wagonen,  Inc., 
Rondout,  $lr6667  SCHUNNEMUNK  CONSOLIDATED  CO., 
Highland  Mills,  $45,291  (awarded  contract);  St.  Lawrence 
construction  Co..  Menands,  $46,147;  CatskiU  Construction  Ca. 
Catskill,  $48,592;  Frank  E.  Gore,  New  York.  $48,133,  John  H. 
Gordon.   Albany.   $47,844.  .  r^     xir     t,.,-^„ 

Road  No.  5541,  Essex  County.  5.98  miles:  ^C.  W.  Tr>  on, 
Bo^^°Snville,  $60,912;  J.  H.  Culkin  Oswego  $56,8,9;  James 
Anderson,  Monands.  $58,163;  W.  L  Lawton,  Glens  Falls,  $62,- 
487-  KEESEVILLE  ROAD  CO..  KeeseviUe,  $54,693  (awarded 
contract);  William   G.   Fox.   Saratoga   Springs,   $55.3 1 3. 

Road  No.  5540,  Essex  County,  10.15  miles:  James  Anderson. 
Monands,  $96,225;  KEESEVILLE  ROAD  CO.,  KeeseviUe  $92,- 
249  (awarded  contract);  J.  A.  Culkin,  Oswego,  $96,14d;  Bruno 
Pizzimenti.  Seneca  Falls.  $99,931;  Bluff  Point  Stone  Co  Platts- 
burgh,    $94,339;    Boynton    &   McNally,    KeeseMlle.    ^S'-^O*- 

Rokd  No.  1222.  Franklin  County,  0.22  mile:  Beede  Bros.. 
Keene  Valley,  $3932;  Rumpf  &  Stevens,  Lake  Placid,  $3821, 
RB  Kennedy.  Utick,  $3813;  Flood  &  Van  Wirt  Co  Hudson 
Falls  fll"??  William  B  Peggs,  Canton,  $4132;  John  B.  Dower, 
Ballston  Spa..  $3613.     All  bids  were  rejected.  f,„„„,.,.    ,  co 

Road  No.  1054,  Alden-Darien  Center  Genesee  Countj  3  88 
miles-  I  vden  Contracting  Corporation,  Albany,  $38,919,  Green- 
field Const?ScVion  Co.,  Hornell,  $39,631;  ^Atlanta  Construction 
A^  \tionto  'Sqq  '?45-  Tames  Rossnev,  Buffalo,  $39,052,  h,.  J. 
?l'iinn^Co;;f?4c^fng' Co..'bS1£|io.  J39,528;E.H     BROWN,  Hemp- 

kins  Hilton  $28,655;  E.  H.  Brown,  Hempstead,  $28,093,  Dale 
Fnlineerine  Co  Ut  ca,  $28,616;  Greenfield  Construction  Co., 
iSfnefr  ?S^93'3';-CHILsb^  &  GIBSON  B"«al?.  $26,939  (award- 
ed   contract);    James    Rossney,    Buffalo,     $28,416.     MchaelY 

Ser    $76  259    (awarded  contract);  Leary  &  Morrisson,   Roches- 

Lawrence  Construction  Co.,  Albany,  $38,409,  ana  ?'■"'=','' ,,„-fc. 
Ro"d  No.  5536.  St.  Lawrence  County,  8.3o  miles    A    J-  R°c>|: 

"""old  No.  55S4,  Sar.tOB.  County    ..SSmlle.^Job^P-jDMJS 

and    ten    others.  *       j  kk   miioe-   Phplan   &  Sul- 

Road  No.   5542.  Saratoga  Count>%  4  55  miles.  Phelan  &  » 

Graffe&  Hogeboomlnc     Kingston,   $41  465^  Bjad  ^^^^,^ 

1^i'-518'''wILLIAM*g:fOX.^  Saratoga,  $39,656  (awarded  con- 
^■•^^R^^Ad^"^o^%S^!';;s^nivan  County  10.97  miles:  Ed^^^^ 
AbrogastSt^roudsburgPenn.,  $120,8.1  James^^  •  F'-""*^  S" 
cor?  Nlvy'S-ofk^:  $116%63;  WiHiam  .V  Martin  Poughkeepsie 
Vi°o'^^3;5-;FUlW;eN(^INEER1NGCO  Inc  -^^^^^^^ 
^^^■rr'fl2,???r JoVn  L.-  Guinan^°5|nU^ctJng  Co  Brooklyn. 
$122  V'l')-   1     M    Ludington   &   Sons.   Rochester,    $119, '46. 

r'rtwwell    &   Mallory,   MechanlcsvUle.   ♦*'••'•'*•,  TiKonv     «4<1  - 

>ew  York.  N.  Y.-(Borough   of   Brooklyn   -(OUan      BUI. 

^;.'^;r'o:.e)i-P^Jk'^.i^^t^pS:^H^?^^^ 

Ave.  IT  to  Oravesend  Neck   Bd..   1  ost.  i    A\ . .   irom  g^ 

Nostrand  Ave.,  3!>th  St.  ''•"7  '  ..^  ^V  fr oni  V'.l  to  23a  Ave.: 
::^f!:;'X^O  t!.^^\.Mf;n..;;[^;\Jr  ,^' d/{.':^.:;r'}o  the  munici- 
pal us;.hr,Uplunt.  seventh  St.   Basin.  Gowanus  I  anal 

X.W     V,.rk.     ^.    V-(Horough     of   ^^^^^^^^^'^^^'^ 

Noted  Oec.  31. 


Jnniiarv   II,   llM.'i 
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^^1  rnfiiai-,   >.  V.— TIH'  rout  met    for  roHurritflnK  Hoiilh  Sliid' 

SI,  from    Ki'i<'   I'tinul    to   lOiiMt    oiKimluKa    St.,    Iiiin   lin-ii   itwiiiil<'il 

10  tho   W.MlNlOlt   gri.NI.AN   I'd.,   at    $1ISS4. 

I         ^Vonkrra,    %.    \.      Thr    font iju't     for    imvliiK    I.awroiicn    Ht. 

h«a    l><'<'ii     ii»'ai-(l<<il     to     WAItUKN     IIUOH.,     MohIoii,     Miihh.,     iiI 

i  It6,l)is. 

f'liFS<rrflrlil.  X.  J. —  MldM  will  ho  rocclvnil  by  the  TowiiKlilp 
('omniltli-«  tiiitll  Jiiii.  Ill,  for  liiiprovliiK  two  nilloM  i>f  niiii'ailiiiii 
ronil.      Jiiiiu'H    l.t«Kiin,    Mt.    Holly,    .N.    .1.,    Ih    ICiiKr.-ln-Chiil'Kiv 

A^Sunirrii  l*uln<,  \.  J.  Tin-  contnu-t  for  ciiKMlriK-tliiK  tli<> 
.SoiiK-rx  I'oliit  -  l.oiiK'iiui't  Mlvd.  liuH  lii-i>ii  iiwiiriloci  to  the 
ATI.ANTU"  CoN.'^TKft'TUlN  ."t  Sl'l'l'l.Y  CO.,  lit  $1X2,212. 
N'otril    .Ni>v.     L'f.    :u>il     l>oc.     17. 

WUkm-llnrrr,  IVnn. — Tho  City  Council  hnM  voted  to  pnvi- 
Jont'K,    l^>i>ii,    l.liu-olii,    Hoiiuniont    and    lliillrnlx'ck    St. 

Daltlmorr.  Mil.-  Hids  will  li<-  ii-<-<'i\  <'d  until  Jan.  li),  hy  thn 
.•■t«ti'  Itoads  Coinnil«nlon»MM.  liOl  Cairotl  Hld({.,  for  the  coii- 
mructlon  of  oiio  «octlon  of  road  tlirouuli  (!rant»vlllr.  alioiil 
si  nilli'.M,  to  li»>  ooiiHtriirtcd  under  Contrael  IJ-.S.  (iarrett 
t'ounlv.lo  bo  niao;iilani  or  eoncr<-te.  One  Heetlon  of  roail 
M-     .lows  to  Canii)  ."^prlnKM,  about  3.it;i  nil.,  to  be  niaeadain 

■  ■■.   to   be   coiistr\ieted    under   Contruct    I'-IH,    In    I'rinec 

■  ouiity.      One   Heetlon    of   road    from    I'pper    Marlboio 
';rld»;e,   about    2.l."i    nil.,    niaeadani    or    eoneroto,    to    be 

i|    under    Contract    I'-H,    In    I'rlnee    Cieor^e'H    County. 

;i    of    niaoailani    or    eonerele    roail    tbrouKb    the    town 

Hill,     .B.l     nil.,     to     bo     eonstrueted     under     Contract 

v.... '11     Anne's     County.        Oi\e     section     of      t-ln.     Kravel 

liicinK    from    UldRC    to    the   Confi'derate    Monument,    about 

:\U.  to   bo  constructed   under  Contract  SM-U,   In  St.   Mary's 

ty.      O.    K.    Miller    Is    Cbn.    of    Hd.    Coinrs. 

^Ilaltlmoro,    Md (dtllclal) — The    contract    for    pavlnK    I^a- 

trobe  St..  from  Oliver  St.  to  l>afiiyotte  Ave.,  has  been  awarded 
to  MAHTlN  J.    HKACH   CO..  at  $4519.      Noted   Dec.    10. 

'*niiltlm«rr.    Mtl (OllU-lal) — Hids    will    be    received    by    the 

Uonrd  of  .\wards.  until  11  a.m..  Jan.  2ii.  for  Kradlng.  curbing 
and  pavlUK  on  concrete  base  a  number  of  streets.  For  par- 
ticulars, see  advertisement  under  "Contracts  to  lie  L.et." 

Norfolk.  Vn. — The  pavinjr  and  curbing  of  Salter  St..  from 
Princess  .Vve.  to  Starr  St.  will  be  done  by  the  city  paving 
force  under  the  supervision  of  W.  II.  Taylor,  Jr.,  Acting  City 
Enfrr. 

Xpw    Cumborlnncl,    W.    Vn. —  (Offlcial) — Bids    werfe    received 

I>\    thi-   Countv    Court,    Jan.    4,    for    ImprovinK    roads    in    Butler 

ict.       The     contract     for     improving     Section     3     has     been 

led    to   K0SS1:K    iV:    MAI^ONIOY.    H.llaire.    Ohio,    at    $45, SOU. 

--.ction   4  to    FKIOn   KOIUNSON,   New   Cumberland,   W.   \'a., 

...    ,-.■.'.,000.      Noted    I>ic.    10. 

Danbury,  X.  <^. — Tress  reports  state  that  an  election  will  be 
held  Jan.  19  in  Quaker  Township,  Stokes  County,  for  the  pur- 
pose of  voting  on  the  question  of  Issuing  $50,000  in  bonds  for 
constructing   roads. 

Macon,  (ia. — Press  reports  state  that  an  election  will  be 
held  Mar.  4  to  vote  on  the  question  of  issuing  $100,000  in  bonds 
for  paving.     J.  J.  Gaillard  is  Cit.v  Engr.     Noted  Dec.  24, 

Savannah,  <;n. — Press  reports  state  that  the  City  Council 
appropriated  $50,000  for  paving  streets  during  1915. 

JarkKonrille,  Fin. — Press  reports  st.ite  that  the  City  Council 
contemplates   paving  Parker   St.,    from    Heaver    to   AVambolt   .St. 

+JarkHon.  MIhh. — The  contract  for  resurfacing  Capitol  St. 
has  been  awarded  to  the  BARBER  ASPHALT  CO..  Philadel- 
phia, at  approximately   $6000. 

+rorinirton.  Ln. — .\  contract  for  constructing  a  road  has 
been  awarded  bv  the  St.  Tammanv  Parish  Police  Jury  to 
ARTHUR   DOTTKN.   Houltonville.    La.,   at   $24,068. 

Dayton,  Tenn. — .According  to  press  reports  the  Rhea 
County  Road  Bond  Commissioners  will  sell  $250,000  In  bonds, 
the  proceeds   of  which   will   be   used    for   constructing   roads. 

Jnnmhoro,  Tenn. — .\ccording  to  press  reports  the  citizen>< 
of  Washington  County  contemplate  holding  an  election  for 
the  purpose  of  voting  on  the  question  of  issuing  $300,000  in 
bonds  for  constructing  roads. 

+L.»niiiTllle.  Ky. — The  contract  for  paving  West  Market  .St. 
from  35th  St.  to  Parkwav  has  been  awarded  to  F.  G.  BRESLIN 
CO.  at  $76,000.     Noted  Nov.  26  and  Dec.  17. 

Padnrah,  Ky. — Press  reports  state  the  Commissioners  of 
McCracken  County  will  widen  the  Hinkleville  Rd.  and  ex- 
tend it  about  four  miles  to  the  Cairo  Rd. 

Bexley  (Columbus  post  office),  Ohio — An  election  will  be 
held  Jan.  28  to  vote  on  the  question  of  issuing  $35,000  in  bonds 
for  improving  streets. 

Cadis.  Ohio — Bids  will  be  received  bv  the  County  Audtior 
until  Jan.  30,  for  the  sale  of  $30,000  in  bonds,  for  the  improve- 
ment of  the  Jewett  Scio  Free  Turnpike  Rd. 

Canton.  Ohio — Plans  have  been  prepared  for  the  construc- 
tion of  the  following  roads:  Bituminous  macadam:  Navarre- 
Justus  Rd..  2.49  miles,  15  ft.  wide.  .«2.S.220;  Alliance-Bolton 
Rd.,  1  mile,  Ifi  ft.  wide;  Magnolia-Sparta  Rd..  3.12  mile?. 
15  ft.  wide.  $38,853;  Waco-Mapleton  Rd..  I.;i0  miles.  16  ft.  wide, 
$21,998.  Brick  pavincr:  Massillon-Millersburg  Rd.,  3.60  miles. 
15  ft.  wide.  $76,495;  Loulsville-Freeburg  Rd.,  2.5  miles.  15  ft. 
wide.  $53,400.  Bids  will  be  received  in  the  early  spring  bv  the 
Commissioners  of  Stark  Countv.  W.  F.  Blnson  is  Countv' Sur- 
veyor. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  bv  Dan- 
iel Uiwrence.  Clk.  of  the  Bd.  of  Dlr.  of  the  Universitv.  Burnet 
Woods  Park.  Cincinnatr.  until  noon,  Jan.  20.  for  constructing 
an  approach  from  Clifton  Ave.  to  the  athletic  field  of  the 
University  of  Cincinnati. 

Cleveland.  Ohio — (Official) — Bids  will  be  received  by  the 
Board  of  Commissioners  of  Cuyahoga  Countv  until  10  a.m., 
•Tan.  30,  for  the  improvement  of  Berea-Triskett  Rd.  E.  G. 
Krause  is  Clk.  of  the  Comrs. 

^ColumbuM,  Ohio — The  State  Highway  Commission  award- 
ed contracts  as  follows: 

.-Miami  County — Dayton-Trov  Rd..  macadam.  J.  M.  HEN- 
NESSY   &    BRO.,    Piqua.    $26,987. 


Bcclvcd    uM    follown    for 


,    liy   the  CommlHHlonorii   of 
two    gravel     roadH.       C,     A. 


Hardin    County — RouSdhead-McCuffev    Rd..    brick 
a   ENCK.  Lima,   $23,787. 


HENRY 


MorKMii  CountyMiC'onnollMVllle-Ciildwell  It.l.,  miieailam 
II     C.    Foster   a    son.    Illelunond,    $.'12,743. 

CuvmIiokm  I'iMiiil)-  ChiiKrIn  FallM-- lireonvllle  Rd.,  brick. 
THE    E.S'TERPItIHE    PAVING    &    CoNSTUIK'TION    CO.,    Clevo- 

laiid,  }s:i.44li. 

I.ancniitcr,   Ohl»    -Ai rding   to   proNM   repurtii,   J.   Carpenter, 

Cll>    l';nKr  .   iH  pn  iiarlng  plaiiH  fo  Ihi'   paving  of  Went  Fair  Avu. 
fioMi   ColunibuH   St.    to  till-  <dd   <-aMal   bed. 

Mt.  (illcntl.  Ohio  IIIdH  will  be  reeeivod  by  C.  O.  HiKKinN, 
Counly  Audi  ,  until  Jan.  29.  for  tho  conittructlon  of  the;  Hun- 
ter   ltd.    Ill    WMHhhiKton    towiiHhIp. 

Inillnnn      (Olllelal)—  llldH    will     I 
roMil   eoiiMlruetloii : 

ValparalMii,    until    2    |i.in.,    Feb.     1 
Porter     Coiiiily     for     coiiNtructing 
llbiehlv   Ih  Auih'. 

Fowler,  until  1  p.m.,  Feb.  1,  by  tho  CoinmliiMlonerH  of  Benton 
County  for  eoiiHtriictlng  a  gravel  road  In  (.'enti'r  TownHhip. 
Warrin    .Mankev    is   Aiidr. 

Tl|iloii.  until  III  a.m..  Feb.  1,  by  the  CommlMHionerH  of  Tip- 
ton Couiit.\.  for  eoiiHtriictlng  a  gravel  road  on  line  lietween 
I'ralrli'  and    Liberty  TownHhlnn.     Oscar  VannerM   In   Audr. 

Greenrield,  until  10  a.m..  Feb.  I,  by  the  CommlMHionerH  of 
Hancix'k  County  for  coiiHtructlng  a  road  on  line  between 
Gri-eii   and   Center   TowiiHhips.      Lawrence    Wood    Ih   Audr. 

\VllllamHport,  until  9  a.m..  Feb.  1,  by  the  CommlHHlonerH  of 
Wairiii  County  fur  eoiiHtructlng  a  gravel  road  in  Libertv 
TowiiMhip.      I).   H.   .Molllt   is   Audr. 

Reii.Mselaer.  until  2  p.m..  Feb.  2,  by  the  CommlsHloners  of 
Jasiier  County  for  c-onstruet liig  stone  roads  In  Carpenter  and 
Walker   TownsiilpH.      J.    P.    Hammond    Is    Audr. 

Brazil,  until  10:30  a.m..  Feb.  2,  bv  the  Commissioners  of 
Clay  Count.v,  for  constructing  two  limestone  roads  in  Lewis 
Township.      W.   O.   Graeser   Is   Audr. 

+K«Hlcr,  Ind. — Contracts  have  been  awarded  bv  the  Ben- 
ton Commissioners  for  constructing  countv  roads  as  foIlowH: 
Welch  Rd.,  $.'.666,  to  WILLIA.M  MAHONEY.  La  Favette;  Burns 
Rd..  $6400.  to  GLYNN  <&  VANNATA.  Olterbeln;  I'hares  Rd  , 
$NS50,  fo  EVANS  ft  VANNATTA,  Fowler;  Keefe  Rd..  $6281,  to 
WIT,I-TAM  MAHONEY.  La  Fayette;  Lowman  Rd.,  $11,250,  to 
EVANS   ^-    VA.NX.VTTA.    Fowler. 

<f(-rccncnMtlc,  Ind. — .\  contract  for  constructing  a  macadam 
road  in  Franklin  Township  has  been  awarded  by  Commis- 
sioners of  I'utn.im  County,  to  MAHONEY  &  SONS,  Green- 
castle,  at  $M00.     Noted  Dec.  17. 

Ln  F'nyctte,  Ind. — All  bids  received  Jan.  6  by  the  Commis- 
sioners of  Tippecanoe  County  for  constructing  a  gravel  road 
in    Wa.vne   Township    have    been    rejected. 

+VnIpnralHo.  Ind. — A  contract  for  constructing  a  gravel 
road  in  Union  Township  has  been  awarded  by  the  Commis- 
sioners Of  Porter  County  to  GREEN  &  COPLIN,  at  $15,450. 
Noted   Dec.    17. 

+Vevny,  Ind. — A  contract  for  constructing  a  road  in  Cotton 
Township  has  been  awarded  l)y  the  Commissioners  of  Switzer- 
land  County   to   T.    P.    D.    NE1LT>.    Jeffersonville,    at    $7490. 

+rry»itnl  FnllH.  Mich.- — A  contr.ut  for  constructing  10% 
miles  of  road  in  Iron  County  has  been  awarded  to  WIDELL 
CO..  Mankato,  Minn.,  at  $29,671.  Other  bids  were:  A.  D 
McH.Te.  Iron  River.  Mich.,  $30,793;  Smith,  Byers  &  Sparks, 
Housbton,  Jlich.,  $36,175;  Gust  Tradeau  &  Son,  Norway,  Mich,. 
$42,429. 

Flint.  Mich. — Bids  will  be  received  until  Jan.  27  for  110,000 
sq.yd.  of  paving.      E.   C.   Shoecraft   is  City  Engr. 

Mnline,    HI. — According    to    press    reports    the    City    Council 
has  authorized  the  paving  of  18th  Ave.,   from    16th   to  27th  St 
with   brick.     The   estimated  cost  of  the  work  is   $26,599.     Lyle 
Payton    is   City   Engr. 

MInneaiiollN.  Minn. — The  Park  Board  contemplates  an  <x- 
penditure  of  $48,000  for  the  improvement  of  Dean  Blvd. 

KnnMaH  City,  Kan. — Press  reports  state  that  bonds  for 
$125,000  have  been  sold,  the  proceeds  of  which  will  be  used 
for   improving  streets. 

PotoHi,  Mo. — Press  reports  state  that  Potosi  Special  Road 
District  Commissioners  have  retained  W.  R.  Haegler  to  make 
surveys  and   plans  for  road  construction. 

.\uMtln,  Tex. —  (Official) — Bids  will  be  received  bv  the 
County  Judges  of  Bexar,  Comal,  Guadalupe,  Hayes  and  'Travis 
Counties  until  Jan.  22,  for  constructing  the  A'ustin-San  An- 
tonio-Post Rd.  This  road  will  be  71  miles  long  and  will  cost 
$240,000,  of  which  $80,000  will  be  given  by  the  Federal  Gov- 
ernment and  the  remaining  $160,000  by  the  counties  to  be 
traversed   l>y   this  road. 

+nonhani,  Tex. — Press  reports  state  that  the  contract  for 
constructing  14  miles  of  road  has  been  awarded  to  the  OWE.NS 
CON.STRUCTION  CO.,  Vicksburg,  Miss.,  at  $66,488.  Noted 
Dec.   24. 

nrynn,  Tex At    the    election    held    Dec.    30    the    question    of 

issuing  $600,000  in  bonds  for  constructing  roads  in  Brazos 
County   was  defeated.     Noted   Dec.    3   and   10. 

Corpus  ChrlMti,  Tex. — Press  reports  state  that  an  election 
will  be  held. Feb.  5  to  vote  on  the  question  of  issuing  $100,000 
in  bonds  for  street  paving.  Roy  Miller  is  Mayor.  Noted 
Jan.    7. 

+CorHloana,  Tex. — The  Commissioners'  Court  has  awarded 
the  contract  for  the  construction  of  19  miles  of  roads  in  Dis- 
trict No.  3,  Navarro  County,  to  FRED  SMITH,  Dallas,  at 
$  1 5,000. 

KnnlH,  Tex. — According  to  press  reports  the  City  Commis- 
sion plans  to  pave  the  streets  in  the  business  district,  at 
approximately    $85,000. 

+r>aIveHton,  Tex. — A  contract  for  supplying  approximately 
10.000  cu.yd.  of  shell  for  improving  countv  roads  has  been 
awarded  to  W.  D.  HADEN,  by  the  Galveston  County  Com- 
missioners. 

+  HanMton.  Tex. — The  contract  for  pavins:  Holman  St.,  from 
Main  to  Louisiana  St.,  has  been  awarded  to  HORTON  &  HOR- 
TON,   at  $5600. 

^,  ,+?'*•  P'ensant,  Tex. — A  contract  for  paving  ten  blocks  with 
Oklahoma  rock  asphalt  has  been  awarded  to  the  BERT  H.AHN 
CON.STRUCTION   CO..   Dallas,  at  approximatelv  $30,000. 
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Paris,  Tes. — Press  reports  state  that  at  the  election  held 
Dec.  29,  the  people  voted  in  favor  of  issuing  $100,000  in  bonds 
for  street  improvements.     Noted  Dec.   10. 

+!Shernian,  Tex. — The  contract  for  paving'  about  four  miles 
of  city  streets  has  been  awarded  to  LEVY  &  LEVY,  Muskogee. 
Okla.  The  paving  will  have  a  5-in.  gravel  concrete  base  with 
a   5-in.   Texaco  asphalt  topping. 

ChehaliH,  VVa»h. — Bids  will  be  received  by  the  County  Com- 
missioners, until  Feb.  1,  for  constructing  one  mile  of  concrete 
highway  and  one  mile  of  road,  estimated  to  cost  $15,000  and 
$17,000,  respectively. 

+Hlllyard,  WaMli The  contract   for  paving  Market  St.  has 

been  awarded   to  the   SPOKANE   BITU  MASS  PAVING  CO.  at 
$4200. 

+L,08  Angelew.  Calif. — The  Board  of  Public  \A'orks  awarded 
the  following  contracts  for  improving  W'ilhart  St..  to  the 
FAIRCHILD-GILMORE-WILTON  CO.,  at  $:;7,971,  Vermont 
Ave.  to  BRYANT  &  AUSTIN,  at  $127,764,  and  Hoover  St.  to 
G.   H.  OSWALD,   at  $4S.526. 

Oakland,  Calif. — The  City  Council  has  approved  plans  for 
the   improvement   of   3.Tth  Ave.   and   Eighth   St. 

+Huntinedoii,  Que. — A  contract  for  macadamizing  11  "i 
miles  of  roads  with  sandstone  finish  has  been  awarded  to 
O'CONNOR   BROS,  and   RANTLY  &   SUMMERS. 

•f  Point  Grey,  B.  C. — According  to  press  reports  the  contract 
for  paving  the  hill  section  of  University  Ave.  has  been 
awarded  to  the  COTTON  CO.  at  approximately  $11,000.  Noted 
Jan.   7. 

IlVDVSTRIAr,    WORKS 

+Saleni,  MaMH. — The  contract  for  the  construction  of  a 
four-story,  reinforced  concrete  addition  to  the  plant  of  the 
Naumkeag  Steam  Cotton  Co.,  has  been  awarded  to  FRED  T. 
LEY  &  CO.,  Springfield.  Estimated  cost  $400,000.  Noted 
Dec.    17. 

Salem,  MaMH. — Heven  &  Crosby,  Archs.,  40  Central  St., 
Boston,  are  revising  plans  for  the  construction  of  a  four- 
storv  and  basement,  35x213  ft.  plant,  for  William  H.  Gove, 
254  Lafayette   St.,   Salem. 

Canidrn,  X.  Y. — Bids  will  be  received  about  Feb.  1  for 
the  construction  of  a  one-story,  50x300  ft.  building,  for  the 
Hydraulic  Turbine  Co.     Noted  Jan.   7. 

Huffalo,  IV.  Y. — The  United  States  Rubber  Reclaiming  Co. 
plans  the  construction  of  a  $50,000  plant.  C.  B.  Brewster, 
724  Babcock  Ave.,  is  interested. 

Mew  York.  X.  Y. —  (Borough  of  Queens) — Plans  have  been 
prepared  bv  Timmis  &  Chapman,  Archs.,  315  Fifth  Ave.,  New 
York.  N.  Y..  for  the  construction  of  a  two-story,  220x290-ft. 
reinforced-concrete  plant,  on  Anabel  Ave.,  Long  Island  City, 
for  G.  Schirmer,  Inc. 

-AThiellH,  X.  Y. — Kids  will  be  received  until  11  a.m.,  Jan. 
30.  bv  Frank  A.  Vanderlip.  Pres.  of  Bd.  of  Mgrs..  Letchworth 
Village,  for  the  construction  of  a  laundry.  For  further  in- 
formation see  advertisement  under  "Contracts  to  Be  Let." 

Tuckahoe,  N.  Y. — Samuel  JI.  Green  &  Co.  have  prepared 
plans  for  the  construction  of  two-story  plant  on  Midland 
Ave.,  for  the  Commercial  Research  Co.  The  estimated  cost 
is  $25,000. 

Harrliion,  N.  J.^The  Hyatt  Roller  Bearing  Co.  will  con- 
struct a  2%-story  50x50-ft.  addition  to  its  plant  on  Railroad 
Ave.      Estimated  cost.   $10,000. 

Leonla,  N.  J. — The  Universal  Film  Co.  has  had  plans  pre- 
pared for  the  construction  of  a  $150,000  factory  and  studio  at 
Leonia    Heights   near   Fort   Lee. 

+  \>w  BrunHwick,  X.  J. — The  contract  for  the  construction 
of  an  addition  to  the  plant  of  the  Neverslip  Mfg.  Co.,  on 
Neilson  .St.,  has  been  awarded  to  PETER  KINNEY,  39  Wyckoff 
St.,  .New  Brunswick. 

Xew  BrunHwick,  X.  J. — E.  Allen  Wilson,  Arch.,  120S  Chest- 
nut St.,  Philadelphia,  Penn.,  is  preparing  plans  for  the  con- 
struction of  a  four-story,  90xl00-ft.  factory  for  Bayuk  Bros., 
Philadelphia,   Penn. 

+Wc»t  Oranjce.  X.  J. — The  general  contract  for  rebuilding 
the  plant  of  Thomas  A.  Edison,  Inc.,  recently  destroyed  by 
Are,  at  Lakeside  Ave.  and  Valley  Rd.,  has  been  awarded  to 
the  MOVER  ENGINEERING  &  CONSTRU(^TION  CO.,  375 
Fulton  St..   Brooklyn.   N.   Y.     Noted  Jan.  7. 

CarnrKir.  Penn. — The  Superior  Steel  Co.  plans  to  rebuild 
Its   plant   at   Carnegie,    which    was    recently    damaged    by    fire. 

+  MarcaM  Hook,  Penu. — The  contract  for  the  construction 
of  two  buildings  for  the  Benzol  Products  Co.,  I'hiladelphla, 
has  been  awarded  to  F.  \V.  VAN  LOON,  I'hiladelphla,  at  $75,000. 
A.   B.   Mitchell    is   Engr.      Noted   Dec.   24. 

Morrellvlilr  (Johnstown  post  oftlce),  Prnn. — The  Johnstown 
Rubber  Co.  recently  increased  its  capital  from  $25,000  to  $100,- 
000,    for   the   construction    of  a   plant. 

York,  Prnn. — The  York  Corrugated  Co.  plans  the  con- 
struction of  a  two-story  brick  factory.  Estimated  cost, 
$22,000. 

Baltlmorr,  iWd. — The  Kennedy  Foundry  <'o.  plans  the  con- 
struction of  a  one-Htory  foundry  at  Charles  anil  Wells  St. 
Estimated  cost,   $100,000.     Joseph    P.   Kennedy   Is   Pres. 

WlieplInK,  y\ .  Va. —  W.  L.  Fordyce  Is  organizing  a  com- 
I>any  for  the  purpose  of  constructing  a  woolen  mill,  to  cost 
nboiit   $25,000. 

Shrlhrvilie.  Trnn. — The  Sylvan  Cotton  .Mills  recently  In- 
creased Its  capital  from  $72,000  to  $!Ml,00i(  for  the  imrpose  of 
constrnctlng  an  addition  to  Its  i)liint  John  F.  Frierson  Is 
Pres. 

Canton.  Ohio — The  Clinton  Sheet  Steel  Co.  plans  the  con- 
struction of  a  two-story,  brick  and  steel  factory.  Estimated 
■ost,    $25,000. 

^Clrvrlnnd,  Oliio--C6ntructH  for  the  construction  of  n 
two-Mtory  and  biisement  brick  factory  on  East  25th  St.,  for 
the  Cleveliind  Suit  *  Skirt  Co,  I40|  West  .\lnlh  St.,  have 
been  awarded  as  follows  A  W.  I'.Ml.NEU,  «n5  East  Ilsth  St. 
masonry',  JACOB  SCIIAI>K  St  SON.  I«0|  East  sr.lli  St  .  carpen- 
try VAN  DORN  IRON  WORKS  CO..  East  7!t|h  St.,  steel; 
NOUTON  BROS.,  2B«7  East  liUth  Ht.,  rooting.  Estimated  cost. 
$10,000.     Noted  Aug.   12  and   AuK.  27. 


Chicagro.  III. — The  Independent  Packing  Co..  recently  pur- 
chased  a  site  on  Halstead  St.  and  Emerald  Ave.,  for  the  con- 
struction of  an  addition  to   its  plant. 

Chicago,  III. — The  Armour  Grain  Co..  137  South  La  Salle 
St..  will  construct  a  grain  elevator  on  the  Calumet  River  front 
The  first  section  will  have  a  capacity  of  3,000,000  bu.  Geors« 
E.  Marcy  is  Pres. 

Cudahy,  Wis. — The  Federal  Rubber  Mfg.  Co.  is  having 
plans  prepared  for  a  three-story  44xl25-ft.  wing  addition  to 
its  plant.     Estimated  cost,  $500,000. 

Wansau,  Wl.s. — The  Farmers'  Co-operative  Packing  Co. 
plans  to  construct  a  two-  and  three-story  brick  and  concrete 
packing   plant.      The   estimated   cost   is   $250,000. 

AVeat  Allis.  Wis. — The  Davis  Mfg.  Co..  Milwaukee,  is  hav- 
ing plans  prepar-d  for  the  instruction  of  a  one-storv.  350x 
290-ft.  plant,  at  50th  Ave.  and   Burham  St. 

.\me.s,  lona — Plans  are  being  prepared  by  R.  G.  McDov  ell 
&  Co..  Good  Blk..  Des  Moines,  for  the  construction  of  a  two- 
story  and  basement  54xl20-ft.  garage  for  L.  R.  Cold,  of  the 
Imperial  Auto  Co..  1016-lS  Locust  St.,  Des  Jloines.  Estimated 
cost,   $15,000. 

Cedar  Rapids.  lonra — Charles  P.  Hubbard  plans  the  con- 
struction of  an  artificial  ice  house  and  cold-storage  ware- 
house.     Estimated   cost,    $150,000. 

Independence,  lon'a — H.  T.  Leibbe,  Arch.,  State  Capitol. 
Des  Moines,  has  prepared  plans  for  a  two-story  and  basement 
70xlL'0-ft  laundrv,  to  be  built  bv  the  State  Board  of  Control 
Estimated  cost,  $20,000.  F.  S.  Treat,  State  Capitol  Bldg.,  is 
Secy. 

<ireat  Falls.  Mont. — The  Great  Falls  Sewer  Pipe  &  Fire- 
proofing  Co..  recently  incorporated,  plans  to  construct  a  four- 
story  dryer,  a  four-story  building  for  grinding  machinery  and 
a  one-story   power  plant.      Estimated   cost.    $260,000. 

Beaumont,  Tex. — The  Magnolia  Petroleum  Co.,  a  subsi- 
diary of  the  Standard  Oil  Co.,  plans  the  construction  of  an 
oil  refinery  on  a  site  recently  purchased.  The  plan  includes 
the  construction  of  a  warehouse  on  the  Neches  River.  Noted 
Nov.   19. 

Seattle,  AVash. — Plans  have  been  prepared  by  I.  B.  Johnson. 
3S3S  Evanston  Ave.,  for  the  construction  of  a  two-story  and 
basement  garage  for  Frev  &  Kreilsheimer,  at  Broadway  and 
Denny  Way.      Estimated   cost,    $25,000. 

Seattle,  AVash. — Manning  &  Morris  contemplate  the  con- 
struction of  a  four-story  reinforced-concrete  garage  ami 
salesroom,  at  11th  Ave.  and  East  Pine  St.  Estimated  cost. 
$60,000. 

Seattle,  \\'ash. — Bids  are  being  received  by  V.  W.  Voorhees. 
Arch..  Eitel  Bldg.,  for  the  construction  of  a  two-story  addi- 
tion to  the  Overland  Garage,  11th  and  Pike  St.  Estimated 
cost.  $15,000. 

DeNchutrs.  Ore. — Plans  are  being  prepared  for  the  con- 
struction of  a  chemical  plant  to  cost  about  $6,000,000.  Jason 
C,  Moore  and  associates  are  Interested.  J.  G.  Kelley  is  Con- 
sult. Engr. 

St.  JohnM,  Ore. — Plans  are  being  prepared  by  L.  R.  Bailey. 
.'Vrch.,  for  the  construction  of  a  plant  for  the  Western  Cooper- 
age Co.,  on  Riverview  Ave.  Estimated  cost,  $75,000.  Noted 
July  23. 

Los  .\nBeleN,  Calif. — Wise  &  Downie  will  construct  a  two- 
story  brick  factory  on  San  Pedro  St.,  between  Sixth  and  Sev- 
enth St.      Estimated  cost.   $15,000. 

San  Francisco.  Calif. — The  I>angdorffer  Baking  Co.  is  hav- 
ing plans  |)r<pared  by  I).  C.  Coleman.  Arch.,  Jlerchants'  Na- 
tional I'ank  Bldg.,  for  the  construction  of  a  two-story  baking 
plant  on   Mc.Mlister  St.      Estimated   cost,   $30,000. 

Yuba  City,  Calif. — A.  B.  Miller,  Marysvllle,  is  preparing  to 
construct  a   packing  plant,   to   cost   $25,000. 

FEDERAL    tJOVERXMEXT   AVORK 

-A^+Dredglng — New  Haven.  Conn. — The  contract  for  dredg- 
ing in  the  New  Haven  Harbor  has  been  awarded  to  the 
JIORUIS  &  CUMINGS  DREDGING  CO.,  17  State  St.,  New 
York.   N.    Y.      .N'oted  Nov.   15  and  Dec.   24. 

+PoNt  tXIlee — Glens  Falls,  N.  Y. — The  contract  for  the  con- 
struction of  a  post  oftice  at  Glens  Falls  has  b°en  awarded  to 
GEORGE  B.  WILLS  &  CO.,  101  Park  Ave,,  New  Y'ork,  N,  T.. 
at  $61,552.     Noted  Nov.  5  and  Dec.  24. 

+Pier — New  York.  N.  Y. — (Borough  of  Brooklyn)— The 
contract  for  the  construction  of  a  timber  and  reinforced  con- 
crete pier  at  the  New  York  Navv  Yard,  has  been  awarded  to 
SNAKE  &  TKIEST.  233  Broadway.  New  York.  N.  Y.,  at  $158,730. 
Noted    Dec.    3   and   24. 

-^DredginK — New  York.  N.  Y. — Bids  will  be  received  until 
noon.  Feb.  11.  bv  Col.  A\'.  M.  Black,  Corps  Engrs.,  710  Army 
isl.lg..  .\ew  York;  for  dredging  In  the  Harlem  River,  N.  Y. 

+\\arehouMe — .Sandy  Hook  (Fort  Hancock  post  oftlce),  N.  J 
— The  contract   for  the  construction   of  a   warehouse  at  San'K 
Hook    has    been    awarded    to    the    ALTORLV    RE.VLTV    *    ("' 
STRUCTION  CO..  3  East  44th  St.,  New   York,  N.  Y„  at  $l:'.i 

nredglng— Philadelphia,  Penn.— The  following  are  the  1 
received  for  dredging  In  the  Delaware  Itlvcr,  below  Phlhii 
phia:    .Maryland    Dredging    .t    I'ontracting   Co..    llaltlmore.    N^ 

(a)  for  iheilging  In  Section   D.  calling  for  about  1.320.000  en  ' 
scow    measurement.    $124. OSO;     (b)    for   dredging    In    Seillon 
calling   for  about    1,205.000   cu.vd.   scow  measui  enient.   $li:i-' 
(c)    for   dieilging    In    Sections    D   an<l    E.    culling    for    about 
525.000   cu.vd..    scow    measurement.    $237,350;    P.    Sanford    1:- 
Inc..   Jersey   City.   N.   J..    (c>   $300,475;   John    H.   Gerrlsh.    Mom 
Mass..    (a)    $107. 50S;    (b)    $149. 29!';    Sanford    X-    Brooks   Co.. 
$277,750;  American    Dredging  Co.,   Philadelphia.   Penn.,  $110. 
Atlantic  Gulf  *   I'acltlc  Co..  New  York.  N.  Y..  $239,117:  Tlino: 
J.   Dnlv.   N.w  York,  N.   Y.    (  Rorough  of  ItrooklyiO.   (a)   $210. ^ 

(b)  $192. .SOO;  ((•)  $391,375;  Morris  *  Cumlngs  Dredging  ' 
New  York.  N.  Y..  (a)  $135,696;  (li)  $123.S74:  (c)  $259,570.  N.'i 
Dec.    10. 

tinnollnr  Cutter— Philadelphia.  Penn.  — Bltls  will  be  received 
by  C.il.  George  A.  ZInn.  WItherspoon  Hldg.,  Philadelphia,  until 
noon.  Feb,  ,s.  for  conatructlng  an  SO-ft.  wooden  hull  ami  house 
gasoline  survey  cutter.     Noted  Nov.  5  and    Dec.   2  1. 
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\rlrMliin     Wntrr    <4ii|>|il>       IihIImii 

imH  i'r|ioi't».   the   followliiK  lilitH   \vr 

f    ViiKlH    uikI    I'k.Ivh.    Navy  I'.-pi.    ' 

ililllloiml     jirlcMliiii      WMirr  nu|i|>I.\ 

I.    Iiiilliiii    IIi'IkI:       (ti)  ror    :iiti 


,d  }: 


Allrualro  'I'u  llulkhrnii — Ciipn  Honloiirlt  (Lnwc'M  pOHt  ofDon), 
,„l._Mi,lH  will  l>«  K-x'lvid  l>y  tliK  LlKlKlioimo  liiitprotor,  I'hll- 
ilplplilii.  ri'iiii  ,  lint  II  ~  pill,  Ki'li.  I,  fill-  initkliiK  rrimlrN  mill 
\(r>iiHltiii.M  to  diiilxM'  Kioyiii-M  mill   liiilklK'iiil  lit  Citpo   llriilupiMi. 

Il.a.l.     Mil.— A.'.onlliiK    to 

■K   rooi'lvoil   liy  tlu'   lllirriiil 

>  jinIiIiikIoii.     I  >.    < '  .    Cor    iiii 

at     r.     S.     Naval     piiivliiK 

«laii    wiiliT    HUpply    of    iiol 

in    -lUO.noo    KiilH.    li<<r    :'1    Iioiu'h    In    inlillllon    tu    i'xIhIIiik 

(li)    work    I'oinplrlo    on    IiIiIiIi'i'h    plmin    anil    hihtIIIi'ii- 

11-)    for    11     fui'llKT    aili'Himi     water    Miipply    of    not     Ii-hm 

Mi.OOn   kiiIh.    |ii<r    :'l    lioiir.s    In    ailillllon    In    fXlHlliiK    Niipply 

.  ri-iiHo     provlilril     iiii<li-r     (a>  lililpatli     \-      I'otli'r     Co, 

'  Iphia,    ri-iiii.,    (II)    $ls,iiilO,    III)    ;  I  .'.ii    pi-r    ft.    (i-)    f.Ti.lMHl: 

.1     ('lirlHlniiin.     MaHHlMon,     (.Milo.     la)     $iri.!i7li,     tl>)     $!is!lll 

i..'.Mi,    U-)    J;il>OI). 

Power  I'lmit— Wii.MliliiKtoii,  l>.  ('.  — I'lmiM  ar«>  iii>iirliiK  com- 
•  Irtli'ii  fiM  tli<<  ron.Mli  iictloii  of  a  riMitral  hi'iithiK.  IlKhtlliK 
nil  powi-r  plant.  OHrur  Wcnilcioth,  TrciiHury  l>«'pt.,  WiimIi- 
iiKloii.    Ik   SupiMV.    Aifh. 

H.-nd  — Alcxmulilii,  Vii.  —  BIiIh  will   lio  rofplvcd  l>y  the  Clialr- 

..anl   of   Awarilti.   ollUo   of    I'ulilli-    UoikIh,    U.    S.    Dipt,    of 

iiiri',    until    "    p.m.,    .Ian.    L'L',    for    tlio    roiiHtruot Ion    of   an 

i.Mitiil     roail     on     Mount     Vernon      Avo.,     In     AU-xaiiclrlii 

,    from    .Military     Kil.,    nrar    .XrlliiKton    Cfinrtpry,    aliout 

.»    to     the     corporate     i-lty     llnillM     of     Alexandria.       The 

filiate  iiiianlltleM  to  liu-liiile:     2'.i,i'ii(l  <ii.>il.  of  exravat  Ion  . 

11  yil.    of    Kiavcl    ba.ie,    ami     IL',!!!!*!    .in. yd.    of    lilttimlnoun 

Ul  f.li-lllK- 

Kloatlntc  fraiie — rortoniouth.   Va.-  IIIiI.m  will  lie  rceelved  by 

I     i;    -Slaiifonl,  t'lilef  of  the  lliiroail  of  Yards  and   Docks,  Niivy 

WashiiiKton.    D.    C..   until    Keli.    i;i,    fur    fiirnUhliiK  a    l.ltt- 

lUiiK   revolvliiK  craiio   for   the  Norfolk   Navy    Yard.      The 

.:    of   tlie.se    lilds    wa.x    orlKlnallv    .scheduled    for    Jan.    16. 

.,.,.,,    .Sept.    -I. 

^Ilunip  SoowM — WheelInK,  W-  Va. — The  contract  for  fur- 
lishiiiK  two  wooden  dump  scows,  desitjnated  "V.  .S.  K.  D. 
Canaw  ha  -No.  3:!'"  and  "l'.  S.  iO.  D.  Kanawha  No.  .14,"  has 
een  awarded  to  the  KANAWHA  DOCK  CO.,  Point  IMeasant, 
V.    Va.,   at    J.'iS.'iO.      .Voted    Nov.    26. 

'ABrrakwittrr — Cape  Lookout,  N.  C. — The  following  are  the 
Ids  received  for  the  construction  of  a  hreakwaler,  including 
hore  connection  at  Cape  l..ookiiut:  .lohii  Cashpian  &  .Sons  Co., 
ioston,  Mass.,  (a)  Contract  .No.  1,  $I,43I,1!4;  (h)  Contract 
I'o.  2,  13,321,000:  Hdward  Ciillen  Dock,  Dredtre,  &  Con.struc- 
ion  Co..  Itacine,  Wis.,  ta)  $1.3B!t,002:  (b)  $2,9.19,703;  Roderick 
;.  Ross,  Jacksonville,  Kla.,  (a)  $1,360,671:  (h)  $2,9SS,900; 
"onst  Lakes  Contracting  Co.,  New  York,  .V.  Y.,  (a)  $1,S97,3.')0; 
b)  $3,012,vs.">.  Standard  Lime  *  Stone  Co.,  Kaltimore,  Md., 
a)     $1,S«4,.><24;     (b)     $3,997,r>00;     I'valde     Asphalt     I'aviiiMT     Co.. 

a)  $1,909,800,  (b)  $4,31 7,4.")0 :  Hardaway  Contracting:  Co., 
'nlunibus.  C,a.,  (a)  $1.37()..")2."i;  (b)  $2,793,600:  Cranford  Taving 
'o..  and  Coluinbia  Granite  Co.,  Washington,  V).  C,  (a)  $2,S35,- 
SS;    (b)     $6,125,400;    Coastwise    Dredging    Co.,    Norfolk,    Va., 

b)  $3,024,600;  H.  P.  Converse  ,t  Co.,  Boston,  Mass.,  (a) 
1,236,M8:  (b)  $2,7.'i6,030;  D.  L.  Tavlor  Co.,  Medina,  .V.  Y., 
a)  $1.073,3.tS;  (b)  $2. 43.'., 400;  Wowers  Southern  Dredging  Co., 
lalveston,  Tex.,    (a)   $l,372,i).sC:    (.b)    $2,966,226.      Noted   Nov.    26. 

-A^Plling — Wilmington,  N.  C. — The  contract  for  furnishing 
nd  delivering  2716  short  leaf  jiine  piles  has  been  awarded  to 
I.  A.  HK(;.\N,  Kllzabethtow  n,  N.  C,  at  $4SS9.  Other  bidders 
lere:  Knipire  Tie  Co.,  Wilmington,  N.  C,  $3426;  «.  Klias  & 
Jro.  Inc.,  Buffalo,  N.  Y.,  $S066;  J.  D.  Kobbins,  Wilmington,  N. 
;.,  $631S;  J.  S.  Hosklns  Lumber  Co..  Kaltimore.  Md.,  $10,185; 
.  McUowell,  Elizabethtown,  N.  C,  $9370.     Noted  Nov.   ."j. 

^PoKt  <>fflo« — Thomasville,  Ga. — The  contract  for  the  con- 
truction  of  a  post  otbce  at  Thomasville  has  been  awarded  to 
he  WKSTCHKSTKR  KNGLNKKRING  CO.,  White  i'lains,  N.  Y., 
t  $53,.)06.     .Noted   Nov.   12   and   Dec.   24. 

+E«rtlnvork — New  Orleans.  La. — The  contract  for  the  con- 
truction  of  eaithwork  in  the  lower  Tensas  District  has  been 
warded  as  follows:  for  about  im.iinO  cu.mI.  in  tlie  Bayou  Vidal 
-evee.  to  Jl.  T.  V.\N  FOSSi:.V.  at  ?13.3S2;  for  HU.OOO  cu.vd.  in 
he  Dahlia  Levee  to  KOBIORT  .NICHOLS' i.N  &  Co.,  at  $17,63.'.. 
ither  bidders  were:  J.  G.  Sessions,  $13,514  (for  Bavou  Vidal 
.evee  onlv):      Quicksall   &   Berger,    $31,996;    N.    C.    Williamson, 


Pout  Offlc* — Covington,  Tenii. — Bids  will  be  received  by 
)scar  Wenderoth,  Superv.  Arch.,  Treasury  I>ept.,  Washington, 
).  C,  until  3  p.m.,  Feb.  20,  for  the  construction  of  a  post  office 
t  Covington. 

St**I  Holl — Kentucky — Bids  will  be  received  by  Lieut. 
:ol.  W.  L.  Sibert,  Custom  House,  Cincinnati,  Ohio,  until 
0  am..  Feb.  9,  for  constructing  a  steel  hull  for  Derrick  Boat 
>o.  4,  Kentucky  River,   Ky. 

Pont   Oltlc* — Rozeman,    Mont. — Bids  were  received  as  follows, 

or  the  construction  of  a  post  oHice  at  Bozeman,   (a)  limestone; 

b)   .s.Tidstone:   Olson    &   Johnson.    .Missoula.   .Mont.,    (a)    $61,474; 

'      ■  "-■.730.      Leigland-Kleppe  &  Co..  threat  Falls.  Mont.,  (a)  $65.- 

1   $66,175.     John  .\lnieter,  Portland.  Ore.,    (a)   $65.9(10;    (b) 

Hiram    Lloyd    Building   *   Construition    Co..    St.    Louis, 


■-»«»<:ii\.    r^ozeman,   .^loni.,    inj    »i»j,:*ii».      |-|.    n,.    iioeri 
nd.    Ore.,    (a)    $66,291;    (b)    $67,740.      Noted    Dec.    10. 

■k^Jettr  Work — Sabine  Pass.  Tex. — Thf  contract  for  jetty 
'ork  at  .Sabine  Pass,  has  been  awarded  to  JA.MK.S  CLARK  & 
o.,   Galveston,   Tex.,   at    $174,088.      Noted    Nov.    19   and   Jan.    7. 

PoM  onicr — La  Junta,  Colo. — Bids  were  received  as  follows; 
'»r  the  construction  of  a  i>ost  office  at  La  Junta.  (.O  linvstone; 
o)   sandstone: 


G K<<  W.  FtllCM  ConNtructlon  Co.,  ChlcuK".  HI.,   (a)  $75,835. 

Illraiii  Lloyd  UulldliiK  tit  CoiixtrUctloti  Co.,  Ht.  LouIh,  Mo.,  (ii) 
$7ll,f.39;  (b)  $76,937.  T)«»lli<r  &  Wenziil  CoiiMlriKtlon  <,'i(.,  Wich- 
ita, Kan.,  Ill)  $Nn,225.  Welch  llrim.  /it  riaiiiiaiiimi,  Giiinh  Valliiy, 
Cullf.,  (a)  »s.S,;132;  tl>)  $KS.332.  Wllllain  O.Nell  *  Hon  Co., 
I'liilliaiill.  ,Mlnii..  (a)  $K2,I97.  John  La fu  Ac  Co.,  Onialia.  Neb., 
lat    »M.iiil2.      .Noted    Nov.    26. 

*«'iinnl,  Ktr. — olatlie  and  Delta,  Colo. — The  following  aro 
the  IiIiIm  received  for  I  lie  coiiMtriict  Ion  of  the  Lower  HoIIk 
lOxleiiHlon  Canal  and  lateriilH;  RevnoIdH  I'^ly  CoiiHlructloii  Co., 
SprliiKVllle,  riah,  $24, 190;  M.  A.  WoKaii.  Denver,  Colo.,  $25,077; 
llati'M  .MIIleM  Ai  Co.,  SpiliiKvllle.  I'tiih,  $2.'i,9.'.7;  Ortnaii  (.'oiiHtruc- 
lloii  Co.,  .MoiiiroHe,  Calif.,  $25,957;  .Mendenhall,  ,Straw  &  Bird, 
SprliiKvllle,    lliih,    $2S,303.      .Noted    Dec.    17. 

Pump  I  nl(  .Minidoka,  Idaho-  BI<Ih  will  lio  received  until 
2  p.m.  Jan.  20.  I.v  K.  O.  ICnsIgn,  Ch.  Klectrlcal  Kngr.,  (J.  H. 
Itecliiinatlon  .Service,  Lom  AnKeloH,  Calif,,  for  furnlHhlliK  <:en- 
tiifiigal  piiiiipH  and  friiniowork  for  the  Boersch  Lak«j  punipInK 
plant.    .Mriildoka. 

Wnril  lliillilInK  nn<i  tildltlon  <»  l>»rnil<»ry — Fort  .Mason 
(San  I-'niiiclHco  post  ..(lice),  C,i|ir.  P.I.Ih  will  be  recelveil  by 
the  Ci.iiHli  iiclliig  ijiiai  li-riiiasler,  iiiilll  II  a.m.,  Jan.  IX,  for  eon- 
Ntriictlng  a  ward  building  and  an  addition  to  the  nursCH  dorin- 
Itoiy. 

•f iloNtruiii. —  Presidio  (.San  FranelHco,  iiost  office),  Calif. — 
The  contract  for  the  construction  of  a  rostrum  for  the 
.National  Cemetery  at  Presidio  has  been  awarded  to  R.  ICIIK- 
IIAItT.   San    l-'rancisco,  at   $5S32. 

Striirdiriii  S<<>rl  -Panama — Bids  will  be  recelveil  by  .Maj. 
F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal  Coinn.,  Wash- 
ington, I).  C.,  until  10:30  a.m.,  Jan,  23,  for  furnishing  and 
erecting  or  erecting  only,  structuiiil  steel  and  miacellaiieoua 
material    for    Pier    No.    7,    Chrlstob.il    Termin.-il    Docks. 

MlMeellniieoiiN  Siippllen  P.iiiama  -Bids  will  be  received  by 
Maj.  F.  C  Hoggs,  Cell.  Pur.  Officer,  Panama  Canal  Comn., 
Washington,  D.  C,  iiiilil  10:30  a.m.,  Jan.  21,  for  furnishing 
by  steamer  free  of  all  (iiarges  on  either  Colon,  Atlantic  port, 
or  Port  of  Ancon,  Balboa,  Canal  Zone,  Pacific  port,  c.-i.  lamp- 
posts and  porcelain  receptacles  and  lamp  sockets  for  same, 
electric  cable,  steel  cable,  steel  pipe  and  pontoons  for  same, 
c.-i.  washers,  stovepipe,  garbage  cans,  buckets,  anchors, 
brass  bolts  and  washers,  door  bolts,  power  hack  saw,  anchor 
lights,  cheesecloth,  sash  cord,  chalk  line,  twine,  rubber  bands, 
bristol  board,  pad  board,  manganese  dioxide,  and  potassium 
liiromate. 

+Vnlvo>i  nnil  .\rcpMMorleM — Panama — Bids  will  be  received 
by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Otiicer,  Panama  Canal  Comn., 
Washington,  D.  C.,  until  11:30  a.m.,  Feb.  24,  for  furnishing 
valves  and  accessories   for   Dry  Dock  No.   1,   Balboa  Terminals. 

Steel  Diiiii|>  SeoHM — Panama — Bids  will  be  received  by 
Maj.  F.  C.  Boggs,  Gen.  I'ur.  Officer,  Panama  Canal  Comn., 
Washington,  I>.  ('.,  until  Feb.  10,  for  furnishing  three  1000-yd. 
steel   dumj)   scows. 

-AMnterinl  for  Pumping;  Plant — Panama — Bids  will  be  re- 
ceived by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal 
t'omn.,  Washington,  D.  C,  until  10:30  a.m.,  Feb.  24,  for  fur- 
nishing material  for  the  pumping  plant  of  Dry  Dock  No.  1, 
Balboa   Terminals. 

.>IIS<'KM,  \.\Kors 

Kleetriv  WIriUK  and  llookstnekH — .\lbanv,  N.  Y. — The  fol- 
lowing bids  were  received  by  the  Trustees  of  Public  Buildings, 
Dec.  29,  for  furnishing  and  installing  electric  wiring,  book- 
stacks  and  reflectors  at  the  state  education  building:  llatzel 
&  Buehler.  New  York.  N.  Y.,  $l(t,S40;  Fiiuh  &  llahn,  -Mliany, 
$11,000;  Kdward  Joy  Co.,  Svracuse.  $11,775;  Lord  Electric  Co., 
New  York,  N.  Y.,  $n,SS8:  .Mbin  Gustafson  Co.,  New  York,  N. 
v.,  $11,958:  Isador  Fajans.  New  York.  N.  Y.,  $11,975;  Alliance 
Electric  Co.,   Inc.,   New   Y'ork,  N.    Y..   $12,684. 

Pla»a — .\lbany.  N.  Y. — The  Common  Council  has  passed  an 
ordinance  authorizing  a  bond  issue  of  $175,000  for  the  con- 
struction   of  a   plaza   at   the   foot  of  State   St. 

-A-Steel  Furniture — .Mbany.  N.  Y. — The  following  bids  were 
received  Dec.  29  by  the  Trustees  of  Publii-  liiiildings  for  fur- 
nishing standard  and  steel  furnituic  for  the  state  tax  com- 
mission: B.  Gloeckner  &  Co.,  Albanv,  $11,359:  Clavton  E.  Mars- 
ters,  Albany.  $11,700;  A.  Pearson's  Sons.  Brooklyn,  N.  Y.,  $11,- 
943:  Cobb-Macey-Dohme,  Inc.,  New  York,  N.  Y.,  $12,598; 
Ilelmes  IJros.,  Albany,  $15,700;  Van  Dorn  Iron  Works  Co..  New 
York.   N.    Y.,   $20,210.      Noted    Dec.    10. 

-A^FInlMbing  Hnrdnare — Albany,  N.  Y. —  (Official) — Bids  will 
be  received  until  4  p.m..  Jan.  IS,  by  Col.  Franklin  W.  Ward, 
Secy.,  Bd.  of  .\rmory  Cunirs.,  174  State  St..  for  furnishing  the 
finishing  hardware  for  armory  and  stable  for  Troop  B,  First 
Cavalry,  .N.  G.  N.  Y.  For  details  see  advertisement  under 
"Contracts  to   Be   Let." 

-A^Water  Softenini;  Plant — Buffalo.  N.  Y. —  (Official)  —  l^ids 
will  be  received  until  2:30  ii.ni..  Jan.  21,  bv  the  State  Hospital 
C^ommission.  Capitol,  Albany.  -V.  Y.,  for  the  construction  of  a 
water  softening  plant  at  the  Buffalo  State  Hospital.  Buffalo, 
N.  Y.  E.  S.  Elwood  is  Secy,  of  the  Comn.  For  further  inform- 
ation  see  advertisement  under  "Contracts  to  Be  Let." 

FillinK — New  York.  N.  Y. —  (Boiough  of  Manhattan)— Bids 
were  received  Dec.  31  by  the  Department  of  Parks  for  tilling 
the  swamp  land  at  the  southwest  corner  of  Van  Cortlandt 
Park,  from  Van  Cortlandt  Contracting  &  Improvement  Co., 
Inc.,  at   $14,951;   Simon    Russek,    Inc.,  at   $21,800. 

Riprap — New  York,  N.  Y. — (Borough  of  -Manhattan)  — 
(Official) — The  contract  for  placing  50,000  cu.vd.  of  riprap,  on 
which  the  Frederick  Starr  Contracting  Co.  was  the  lowest 
bidder,  has  been  temporarily  abandoned  for  lack  of  the  neces- 
sary appropriation  from  the  Board  of  Estimate.  Noted  Dec. 
31    and   Jan.   7. 

♦Fire  HydrnntN — New  York.  N.  Y. —  (Boroughs  of  Jlanhat- 
tan  and  Bronx) — The  Department  of  Water  Supplv.  Gas  and 
IClectricity  has  awarded  the  contract  for  furnishing  double- 
nozzle  fire  hydrants  for  use  in  Manhattan  and  Bronx  to  the 
A.  P.  SMITH  .MFG.  CO..  East  Orange,  N.  J.,  at  $10,040.  Noted 
Jan.   7. 

DredKiDK— New  York.  N.  Y.— (Boroughs  of  Manhattan. 
Brooklyn,  Queens,  the  Bronx  and  Richmond) — (Official)  —  Bids 
will   he  received   until   noon,  Jan.   18.   bv   R.   .\.  C.  Smith,   Comr. 
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Docks,  Battery  PI.,  for  dredging  about  250.000  cu.yd.  in  the 
North  River  and  about  SO. 000  cu.yd.  in  the  East  and  Harlem 
Rivers.     The  amount   of  security   required   is  $23,000. 

RooHdk — Xew  Yorli,  X.  T. —  (Boroush  of  Manhattan)  — 
(Official) — Bids  will  be  received  by  the  Ut-partment  of  I'ublic 
Charitits,  Room  103i,  Municipal  Bldsr..  until  10;30  a.m..  Jan. 
20.  for  furnishing  the  labor  and  materials  required  for  rooting 
work  on  the  children's  hospital  and  schools,  Randalls  Island. 
The  amount  of  security  required  is  $S000. 

Fire  Station — Hoboken.  N.  J. —  (Official) — Bids  will  be  re- 
ceived until  7  p.m..  Jan.  27,  by  the  Mayor  and  Council,  for  the 
construction  of  the  proposed  tire  station  at  Second  and  Jeffer- 
son St.  The  bids  received  recently  for  this  work  were  re- 
jected.    Isoted  Xov.  26,  Dec.  17,  Jan.  7. 

Portland  and  .\sphaltlc  Cement — Newark,  X.  J. — Bids  will 
be  received  until  3:  15  p.m..  Jan.  14.  by  the  Board  of  Works 
for  300  tons  of  asphaltic  cement.  LOO  tons  asphaltic  sand,  250 
tons   rock   dust  and   200   tons   of  portland   cement. 

+.Mator  Fire  Apparatu.s — Perth  Amboy,  N.  J. — The  Board  of 
Alderman  has  awarded  the  contract  for  furnishing  motor 
driven  fire  apparatus  to  the  FRANK  VAN  SYCKLE  GARAGE 
CO.,   Perth  Amboy. 

-A-SkylishtK,  Roofing  and  Carco  Doorst — Philadelphia,  Penn. 
(Official) — The  following  bids  were  received  on  Jan.  4  by  the 
Department  of  Docks  and  Ferries  for  (Schedule  A)  installing 
skvlights  at  Piers  3S  and  40.  South  \Vharves:  David  Lupton  3 
Son  Co.,  Philadelphia,  $50i7:  J.  S.  Thorn  Co..  Philadelphia, 
$5300;  E.  S.  Bortel.  Philadelphia,  $S3S2.  Bids  for  (Schedule  B) 
slag  roofing  for  Piers  3S  and  40  were  as  follows;  Harry  b. 
Ehret,  $6442;  General  Roofing  Co..  $6S42:  E.  S.  Bortel.  $6933; 
Benjamin  Foster  Co..  $7157;  The  Philip  Carey  Co.,  $9319;  War- 
ren Ehret  Co.,  $961S.  For  (Schedule  C)  erecting  cargo  doors 
on  Piers  3S  and  40.  the  bids  were:  Snare  &  Triest.  $39.2dO; 
Kinnear  Mfg.  Co.,  $54,000,  alternate.  $43,000:  J.  E.  Ogden  Co., 
$47,988,  five  alternates  from  $32,981  to  $47,128:  W.  W.  Lindsay, 
$41  710  (the  foregoing  bids  are  on  item  11  only,  for  vertically 
operated  frame  doors).  These  bids  were  received  for  (Sched- 
ule D)  erecting  cargo  chutes  and  hatchway  railings  at  Piers 
38  and  40:  W.  W.  Lindsay  &  Co..  $4300;  Geo.  B.  Clopp,  $4375; 
John  Baizlev  Iron  Works,  $5250.  George  W.  Norris  is  Dir. 
Dept.  Wharves,  Docks  and  Ferries.  John  Meigs  is  Asst.  Dir. 
Noted  Dec.  24. 

-A^Eleotric  Hoists— Philadelphia,  Penn.— (Official)— Bids  will 
be  received  bv  George  W.  Norris.  Dir..  Dept.  W  harves.  Docks 
and  Ferries,  555  Bourse  Bldg..  until  noon.  Feb.  Id,  for  furnish- 
ing electric  hoists  for  installation  at  Southwark  Piers.  Cath- 
erine and  Christian  St.,  Delaware  River.  For  details  see  ad- 
vertisement  under   "Contracts  to   Be   Let." 

•*»!tre«>t  SlKns — Wilkes-Barre,  Penn. —  (Official) — Bids  will 
be  received  until  noon,  Jan.  29,  by  Fred  H.  Gates,  City  Clk., 
for  furnishing  f.o.b.  Wilkes-Barre,  200  four-way  street  signs 
and  400  single  signs  suitable  for  fastening  to  buildings,  tor 
details  see  advertisement  under  "Contracts  to  Be  Let. 

DredKlne- Charleston,  S.  C. — The  Chamber  of  Commerce 
is  considering  the  dredging  of  Cooper  River  to  a  uniform 
depth  of  30   ft.     The  estimated  cost  is  $175,000. 

Drainage — Columbia,  S.  C— F.  G.  Eason  and  D.  F.  Culbert- 
son  investigators,  U.  S.  Dept.  of  Agricultrue,  have  filed  plans 
and  reports  with  the  State  Department  of  .Vgriculture  for  the 
drainage  of  Cowcastle  District.  Orangeburg  County.  It  com- 
prises   42,353   acres.      The   estimated    cost   is    $186,3  il. 

Illuminated  Trash  Boxes — New  Orleans,  La. —  (Official)  — 
See  item  under  "Garbage." 

River  Improvement — Tiffin.  Ohio — (Official) — Clyde  C.  Por- 
ter Citv  Solicitor,  writes  that  bids  for  piopo.-ted  river  improv^!- 
ment  have  not  been  r.dvertised  yet.  The  contemplated  \york 
includes  widening,  straightening  and  deepening  the  river; 
also  the  construction  of  a  reinforced-concrete  retaining  wall. 
William  Heller  is  Dir.  Pub.  AVks.  J.  L.  Oberlander  is  City 
Engr.     Noted  Dec.   31. 

'^PumpInK  Station— Quincy,  111.— (Official)- Bids  wnll  he  re- 
ceived l.v  thi-  Edmund  T.  I'erkins  Engineering  (o..  First  Na- 
tional I'.ank  P.ldg..  Chicago.  III.,  until  2  p.m.,  Feb.  V'. /"J-  \he 
construction  of  an  electric  pumping  station  for  the  South 
Ouincv  l.rainage  and  Levee  District.  .Ulams  County.  "«  alter 
P  Martindale  is  Secy,  of  District.  For  details  see  advertise- 
ment under  "Contracts  to  Be  Let." 

<trwer  fonstruetlon— Flockford,  111.— (Official)- Bids  will 
be  received  until  11  :i.m.  Jiin.  27  by  W.  W.  Bennett,  Pres.  of 
the  Bd  of  Local  Improvements,  for  the  construction  of  the 
Southeast  End  Sewer  District.  See  advertisement  under  'Con- 
tracts to    He    Let." 


1700  lln.ft.  of  crib  con.'^tnictlon:  price  per  llri.ft.  on  2S<io  ft., 
price  per  foot  on  100  lln.ft.  of  sheet  piling.  The  estimated  cost 
Is   $150,000 

♦  Motor  Fire  Apparatus- Sloiix  Fm1I«  S.  D.— (Offlclal)--The 
cit7haH  awarded  the  contract  for  f"|"'»>''"^\'x,*;.M/iV-vy^  \ 
rnent  with  a  7.'-.-ft.  aerial  truck  to  the  AMEHl  .\X  L.\ 
FR.VNCE  FIRE  ENGINE  CO..  Elmlra,  N.  Y.,  at  IIOU.O  The 
other  bids  were:  Seagrave  Co..  llO.Km;  .Iamc«  Boyd  «r  Br...M.. 
$10  100  S.  H.  Howe  la  City  Engr.  Walter  C.  LeyMe  la  City 
Aildr.      Noted   Dee.   31. 

tJvmnaslnm— Cooperstown.  N.  P.- (<lin<lal)— Hldji  will  be 
receive. I  until  1:3(1  p.m..  Feb.  1,  at  the  office  of  Berg  Bros 
(Moperftown,  for  the  er.ellon  of  the  .\.  M  Berg  memorial 
nviiinnHlnin.  PliinH  and  ispeellleatlonB  may  be  secured  from 
llie  i.ttlceH  of  Berg  Bros.,  Cooperstowii,  or  Hancock  Bros., 
ArchH.,   Kargo,    N.    I>. 

Wharf  and  Warrhoiis.— Houston.  Tex.— (Official)  — 10  R. 
Hnn.lH    Cllv    Kngr,   states  that   the  site   for   the  proposed   wharf 

an       WHiehMiiHe    hiiH    ....!    1 M    selected    and    until    this    Is    done 

•  he  c.mlruet  will  not  be  awiirded.  Itlds  fnv  this  work  were 
■ece  ve'l  on  (>c"  28.  II..rton  *  Horton.  at  I2IM.S40.  sub- 
mitted   the    lowest    l.bl       Not.., I    .S.,.l      17.   Oct.    8.    Nov     f,. 


Flre--Vlnrm  System — Temple,  Tex. — The  city  officials  have 
under  consideration  the  installation  of  an  electric  fire-alarm 
system. 

Ditches — Bellingham.  Wash. — C.  M.  Adams,  County  Engr.. 
has  completed  surveys  for  three  ditches.  They  will  be  con. 
structed  in  the  spring  at  an  estimated  cost  of  $45,000. 

Ferry  Terminal  and  Fish  Market — Seattle,  Wash. — The 
Seattle  Port  Commission  is  having  plans  prepared  for  a  head- 
house,  ferrv  terminal  and  a  public  fish  market  to  be  erected  at 
West  Seattle.     The  estimated  cost  is  $20,000. 

■Waterway — Tacoma,  Wash. —  (Official) — A  communication 
from  L.  A.  Nicholson,  Engr.,  Commercial  Waterway  District 
No.  1,  Pierce  County,  states  that  the  recently  elected  com- 
missioners have  appointed  Chester  Thorne  Chn..  John  Buftelin 
Secy.,  and  John  D.  Fletcher  Attorney.  The  location  of  the 
waterway  has  not  been  located  definitely  nor  the  right  of 
way  obtained;  it  is  probable  that  several  months  will  elapse 
before  bids  will  be  received. 

Jetty^Eureka,  Calif.- — Two  jetties  will  be  constructed, 
north  and  south,  at  an  estimated  cost  of  $435,000.  A  wharf 
is  being  constructed  preliminary  to  the  construction  of  the 
north  jetty.  Work  on  the  south  jetty  will  be  commenced 
about  Feb.  1.     Morton  L.  Tower  is  Engr. 

Harbor  Improvements— Los  Angeles,  Calif. — According  to 
local  press  reports  the  Harbor  Commission  has  ordered  the 
City  Engineer  to  prepare  plans  for  the  construction  of  a  200m- 
ft.  jetty  for  inclosing  an  area  of  40  acres  to  be  used  as  a 
fisherman's  harbor.  A  wharf  1500  ft.  long  will  be  constructed 
also.  The  project  calls  for  1,300,000  cu.yd.  of  filling  and  250.- 
000  cu.yd.  of  dredging.     The  estimated  cost  is  $300,000. 

Interlocking  To«-er — Oakland.  Calif. — The  San  Francisco- 
Oakland  Terminal  Ry.  plans  lo  construct  an  interlocking 
tower  at  Stanford  Ave.  and  Lowell  St.  The  estimated  cost  is 
$22,744. 

+Wharf — Richmond.  Calif. —  (Official) — The  contract  for  the 
construction  of  the  municipal  wharf  has  been  awarded  to  the 
HE.\LY-TIBBITTS  CONSTRUCTION  CO..  263  Market  St..  San 
Francisco.  The  estimated  cost  is  $248,657.  J.  A.  Jordan  is 
Supt. 

Fire  Station — San  Francisco,  Calif. — Press  reports  state 
that  the  Citv  Bureau  of  Architecture  has  been  allowed  $3000 
for  the  preparation  of  plans  and  specifications  for  a  fire  sta- 
tion to  be  erected  at  Post  and  Polk  St.  The  estimated  cost  is 
$50,000. 

Coal  Foeket— Westmount,  Que. — The  Ogdensburg  Coal  & 
Towing  Co..  134  McCord  St..  plans  to  construct  a  reinforced- 
concrete  coal  pocket  estimated  to  cost  about  $10,000. 

Elimination  of  Grade  Crossing — Brantford.  Ont. — T.  H. 
Jones.  Citv  Engr..  has  prepared  plans  for  the  construction  of 
a  subway  at  St.  Paul  St.  under  the  tracks  of  the  Grand 
Trunk  Ry.  System,  requiring  about  1900  cu.yd.  of  reinforced 
concrete. 

Fuel  Reservoir — Vancouver,  B.  C. — Plans  have  been  com- 
pleted and  bids  soon  will  be  received  for  the  construction  of 
an  additional  fuel   reservoir,   having  a   capacity  of  50.000  bbl. 

Civic  Center — Vancouver,  B.  C. — Plans  for  the  proposed 
civic  center  will  be  prepared  by  Thomas  Kerner  and  M. 
Matocks,  Vancouver.     The  estimated  cost  is  $2,500,000. 

BVILDINGS 

Other  Items  relnttre  to  Bvildirtii  Construction  trflt  be  r.und  vnder  the  foUmrtm  htai- 
inos:  "Industrial  Worts:"  "Federal CovemmerU  Wort"  and  " Mtscdlaneous 

Manchester,  N.  H. — Plans  are  being  prepared  by  Hutchins 
&  French.  Archs.,  6  Beacon  St.,  Boston,  Mass..  for  the  con- 
struction of  a  five-story  100-125-ft.  building  on   Elm  St. 

Boston.  Mass. — H.  H.  Atwood,  Arch.,  61  Alban  St.,  Dor- 
chester District,  is  preparing  plans  for  the  construction  of  a 
11-storv  and  basement  administration  building.  Estimated 
cost,   $225,000. 

Boston.  Mass. — Bids  will  soon  be  received  for  the  con- 
struction of  a  six-storv,  92.xl54-ft.  fire  proof  building  on  School 
St.     C.  Howard   Walker,  71   Gilby  St.,  is  .\rch. 

+Sprlngfield.  Mass. — The  contract  for  alterations  in  the 
building  of  Smith  i^i  Murrav  Co.,  Main  and  Court  St.,  has  been 
awarded  to  E.  J.  PINNEY,  at  $125,000.  B.  H.  Seabury.  Spring- 
field is  Arch. 

Xew  Britain.  Conn. — Bids  will  be  received  by  Walter  P. 
Crabtree.  .\ich.,  272  Main  St..  until  Jan.  20,  for  the  construc- 
tion of  a  two-story  high  school.     Estimated  cost  $150,000. 

New  Haven.  Conn.— Bids  will  be  received  about  ^lar.  1, 
for  the  construction  of  an  administration  building  for  the 
New  Haven  Hospital  and  a  building  for  the  Yale  Medical 
School.  Estimated  cost,  $300,000.  L.  V?.  Robinson,  42  Church 
St.  Is  Arch.     Noted  Dec.  17. 

.^Ihnnv,  IV.  Y. — St.  Vincent  De  Paul's  R.  C.  Church  contem- 
,.,ate.s  the  construction  of  a  parochial  school  on  Western  .Ave. 
Estimated  cost,  $50,000.  Rev.  William  It.  Charles.  900  Madison 
.\ve.,    is   pastor. 

\ll>any.  N.  Y. — The  Board  of  Supervisors  is  conslderlnK 
the  lemo.leling  of  the  Albany  Penitentiary  Into  a  modern  jail 
lO.stiiiuitecl  cost  $185,000. 


I>l 


Benron.   IV.   Y. — The   Board    of   Education    Is   contemplni! 
the  construction   of  a  two-story  high   school   on   FlahkiU   A^ 
Estimated    cost,    $60,000.       Wilson     Potter,     1     Pnion    ^»q.,    N>^" 
York:     William     Whilnev     Uasmussen,     1133     Broadway,     Ne* 
York;    and    John    T.    Simpson,    31    Clinton    St..    Newark,    N.   J.. 
are   .\rchs. 

BuIThIo.  N.  Y. — The  lowest  bids  received  Dec.  29,  by  t' 
Board  of  Siipirvlsors  for  reconstructing  the  Erie  County  .i 
w.re  as  follows:  Ma.sonry,  C.  11.  Everett,  $57,500;  steel  .i 
Iron  work,  ISufralo,  Structural  Steel  Co.,  $SK.OO0;  removlMg  ■ 
cells,  etc.,  C.  K.  Ernst,  $51,389:  all  material  and  labor.  \ 
Dorn    Iron    Wks.,    $107, 31«. 

Cooprrstonn.  !V.  Y.— The  Delaware  &  Hudson  R.R.  cotite 
pliites  th4>  con.^tructlon  of  ii  $60,000  station.  V  P.  Anthoi 
Album.    N     Y  .   la   Constr.    Kligr. 
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Hollnvllli'.   M.   Y. — Niitliiiii   Mynrii,   Ari'h.,   7   NolHon   1*1.,   Nnw- 

nfk,  N.   J..  Hulmilttotl    tt'iiliitlvo   iiIiiiih   fur   th«   proponoil    tulinr- 

;      is    liiinpltul     tu    tliu     Hoiiril     of    ('•iiiiiiiInnIi>iii>i'N    nf    .SufTnIk 

i\.  I'nti-liiiKUe,  1...   I.     'rii«  pliitiH  wi-ro  ii|i|ii  iivcil  iiml  iii'iiuii- 

lilllllH     will     111'      pri'pilll'll     lit     lllll'O,        ICmIIIIIIIIkiI     COHt.     l.'ltl.lMlll, 


—  (UoroiiKli    of    llionx)  —  riiiiiH    iir«    lirliin 
Itluiii   itiKl    lOilwiirtI    Ilium,   :>().'•    Kirili    Ave, 


\<-tv    York.    M.    V. 
lOil    by    UooiKO 
I  Im     roimtrui'tlon     of     a     mIx-hIdi.v,     llJTix  1  Jfi-ft.     ii|iurllii»lit 
.    lit    lliiv.'ii    Avi',   iiMil    isoili    SI  .    ^>l■    till'   .Slriilhooiiii   Con- 
.•.uuitloii   I'o.,   :I.'S5    Uroii.lwiiy.      Kttliiiiitcil   ronl.    flJil.Diiil 

\rw  Vurk,  X.  Y. —  I  lioniiiKli  of  Hroiix)  Kriiiik  .1,  Si-liofrlk, 
I7*th  SI.  mill  r:irk  Av<<,,  In  |iri-|>i>>'liiii  pliiiiM  for  Ihr  i-oimlriic- 
(lon  of  n  Ilvf-Htory  ainirtinnil  hoiini'  at  174th  St.  ami  VyBo 
Wo.,  for  J.  W.  I'ornUli  roiiHtrui-tlon  l.'o.,  .so:.  Ka>t  Trcinoiit 
\v«,      ICntlmati'il   cohI,    $:.O.oo(), 

\r»»    York,    >'.    V. —  (HorouKli    of    Mronx) — I'lftHH    ar«    1h>1iik 

iifil     In-     llio    Tii-mont     Aiflilloitiinil     Co.,     WobHliT    ami 

.•111    .Vvt>,.    for    till"    roiiNliiu'lUin    of   a    tlvo-Htory,    50x.'<7-fl. 

iiiu'lit     lioii.si-     on     17t'.tli     .St.     ami     .Mariiiliiii     Ave,     for     the 

'.son  Ui-ally  Co..   101   Kast  l.MIil  St.      KMtlinatiMl  lOMt,  ir.O.OOO. 

\f»*    York,    .\'.    Y. — Horoiitjii    of    UrooUlyii)  —  Hlil»    will     l>o 

\.mI    I>v    till'   nrovor    Iti-alty    Co..    11  It    South    Srpomi    St..    for 

Uh'    lon.Mtructloii    of    a    slx-alory,    4Sxl(»0-ft.    aiiartmciit    houno 

on    South    Secoiul    and    Berry    St.      Slianipan    «t    Shampan,    112 

Broailway,   aro    Arolis. 

Xrw  York.  >.  Y.— (HorouKh  of  I?rooklyn>— Plans  havt-  been 
iirepiin-.l  l.v  I'.i  ononb.-i  c  .V:  l.lmlilak;.  ;ui:i  l-'lfth  Avo.,  Ni-w  York. 
for  till'  ijoi.st ruction  of  two  foui-Ntoiy  apartmoiit  Iiou.mum  for 
the  ISni.-^onhurnt  linprovunu-nt  Co..  Cropaey  anil  2lMt  Ave. 
K»tlniati-.l  i-ost.  $100,000. 

Sfw  York.  X.  Y. —  (HorouKh  of  Urooklyn) — Plans  have  been 

pn-pariMl  by  Shumpnn  &  Shampan.   772  Hroailway,   for  the  con- 

iilon    lif    a    tlvf-storv    apurtmenl    house    on    68lh    St.    and 

til   Ave.,    for   the    Uoyd    Uealty   Co.      Ksllmated   cost,    $80.- 

>rw  York,  X.  Y'. —  (Borouwh  of  Manhattan) — Samuel  R.  T. 
Verv.  70  Kast  ir.tii  .St.,  has  coiiii)k-ti-il  iilan.s  for  altoratlons 
to  the  si'ViMi-story  apartiiu-nt  liousi'  at  22  Kast  62d  St..  for 
Mrs.  ICdward  do  Forest  Simmons,  12s  Kast  60th  St.  Kstl- 
mated   co.it,   J  10,000. 

Xew     York,    X.    Y'. — (BorouKh     of    Manhattan) — Neville     & 

Rii;k:o,     lO.'i     West     llOth     St.,    are     preparlnjr     plans     for     the 

•ruction    of    a    flve-story,    riOxS7-ft.    apartment    house    on 

nan     Avo.     and     Uvkman     St.       Estimated     cost,     $45,000. 

>   Livinifstoii,   2fil    Wost   36th   St.,    is   interested. 

>rw  York.  X.  Y. —  (ISoroush  of  Manhattan) — The  Trustees 
of  the  Cathedral  of  St.  John  the  Divine  have  slBiiitled  their 
Intention  to  have  Cram  i<i  Kergru.soii.  Archs..  Boston.  Mass., 
prejiari'  xdans  for  the  construction  of  the  Cathedral  Nave. 
Kstimated  cost  $1,000,000.  Work  will  not  be  completed  for 
several  years. 

Xorth  licrKen,  N.  J. —  (Olticial) — Bids  will  be  received  until 

5  p.m..  Jan.  1!'.  by  the  Board  of  Education  for  the  construc- 
tion of  No.  .1  School.     George  C.  Chrestman  is  Clk. 

H«ckett>itown,  X.  J. — -Bids  will  be  received  until  Jan.  20,  by 

"      -.1     of     Kducation     for    the    construction    of    a    two-story. 

'.  l-ft.  two-winK  addition  to  a  school.     Estimated  cost  $75.- 

William  W.  Rasmusser,  1133  Broadway,  New  York,  N.  Y., 

\:ch. 

ratrriwn.   X.  J Fred    Wentworth,   140    Market   St.,    is   pre- 

parlnR  plans  for  the  construction  of  a  two-story,  140xl70-ft., 
school.  Estimated  cost  $223,000.  Lewis  T.  Eden,  1  Madison 
Ave..  New  York,  X.   Y..   is  Enier. 

W'oodNtown,  X.  J. — Bids  will  be  received  Jan.  IS,  by  the 
Board  of  Education  for  the  construction  of  a  two-story  and 
basement  110x205  ft.  school.  Albert  AV.  Dilks,  Philadelphia, 
Penn.,  is  Arch. 

Carbondalo,  Penn. — Bids  will  be  received  about  Apr.  1,  for 
the  construction  of  a  two-story  high  school.  Estimated  cost 
JZOO.ono.  E.  H.  Davis,  Connell  Bldg.,  Scranton,  is  Arch.  Noted 
Dec.  31. 

Lrbanon,  Penn. — Bids  will  soon  be  received  for  the  con- 
struction of  a  two-story  armory  for  the  State  of  Pennsylvania. 
Estimated  cost  $50,000.  McCormick  &  French.  Wilkes-Barre, 
are  Archs. 

Monaea,  Penn. — Plans  are  beinf?  prepared  by  Carlisle  & 
Sharrer,  Archs..  Jenkins  Arcade  Bldgr.,  Pittsburgh,  for  the 
construction  of  a  group  of  buildings  for  Beaver  County.  Esti- 
tnated   cost,    $!S0.000. 

^Philadelphia.  Penn. — The  contract  for  the  construction  of 
a  four-storv,  95xlSS-ft..  .ipartment  house  on  12th  St.  and  City 
Line  has  been  awarded  to  1SA.\C  T.  SHOEMAKER,  1309  Wal- 
nut St.      Estimated  cost,   $200,000.      Noted   Dec.   24. 

Sharon,  Penn. — Plans  are  being  prepared  by  F.  B.  Clepper 
ft  Co..  Youngstown,  Ohio,  for  the  construction  of  a  two-story 
building  for  the  Sharon  Commercial  Arcade  Co.  Estimated 
cost,   $1110.000. 

YY'ilkrM-Barre,   Penn. — Plans   have    been    repared   by   Fulton 

6  Butler,  Arch.,  West  Main  St..  I'niontown,  Penn.,  for  the 
construction  of  a  two-storv,  75xl30-ft.  building  for  the  St 
Johns  Luthran   Church.      Estimated  cost  $50,000. 

(Continued    on    next    pase.) 

B.YRGE:    CAXAl.    \YORK.    AL.BAXY',    N.    Y". 

♦  Bids  were  received  Dec.  22,  by  Duncan  W.  Peck,  State 
Supt.,  Pub.  Wks.,  for  contract  No.  13,  constructing  a  guard 
lock,  highway  bridge  and  cut-off  dam  at  Schuylerville  from 
(A)  Holleran  Bros.,  Elmira,  N.  Y. :  (B)  Callahan  &  Prescott, 
(D)  George  Holler,  Albany.  N.  Y. :  (E)  Champlain  Engineering 
Inc.,  All.any.  N.  Y.:  (C)  Jobson-Gifford  Co.,  New  York,  N.  Y. ; 
&  Construction  Corporation,  Saratoga,  N.  Y. ;  (F)  Walsh 
Construction  Co.,  Davenport,  Iowa;  (G)  Holler  &  Shepard, 
Rocli.ster.  N.  Y.;  rH)  Barrally  &  Ingersoll,  Rochester,  N.  Y.; 
(I)  Parker  &  Beebe,  Waterford,  N.  Y.;  (J)  Flood  &  Van 
Wirt  lo.,  Hudson  Falls,  N.  Y.:  (K)  Leary  &  Morrison  Co., 
Rochester,  N.  Y.;  (L)  Eastover  Construction  Co.,  Inc.,  Utica, 
N.  Y.:  (.M)  LOW  B.  CLEVELAND.  Watertown,  N.  Y.  (awarded 
contract);  fN)  Gruner  &  Hallenbeck.  Harriman,  N.  Y.;  (O) 
W.  T.  Shields,  Albany,  N.  Y.;  (P)  Scott  Bros.,  Rome,  N.  Y.; 
(Q)  Chesley,  Earl  &  Heimbach,  Inc.,  Buffalo,  N.  Y.  The  item 
olds  were  as  follows; 
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(Continued   from   page   27.) 

Wilmington.  Del.— Bids  will  be  received  until  Mar.  25,  by. 
John  K.  Kfnnedy.  Arch..  Ford  Bldg  for  the  construction  of  a 
50xl00-ft.  four-storv  building  for  the  Knig^hts  of  ColumDus. 
Estimated   cost   $40,000. 

Wa.Hhin^on.  D.  C— Plans  are  being:  P/.^Pared  by  Hunter  & 
Bell,  1421  H  St.  N.  W.,  for  the  construction  of  a  se\en-stoi> 
apartment  house  on  Connecticut  and  Wyoming  A\  e.  h.sii- 
mated   cost  $400,000. 

^Va!•hinl^ton.  D.  C. — Flournoy  &  Flournoy,  Wilkins  JfldS- 
arc  preparing  plans  for  the  construction  of  a  ^S?",?  a"?fd  cost' 
itories  at  the  Stonewall  Jackson  Institute.  Estimated  cost, 
$100,000.  ,,      .    „ 

+Pocah«nta8.  Va.-< Official  )-Thomas  Bros  I"^^  ^a.-^on 
Va..  has  awarded  a  contract  to  CARLIN,  CL^^RK  &  WA1.^e,k. 
BRAMWELU  W.  Va..  for  reconstructing  the  store  duuuuib 
recently    destroyed    by    fire. 

a    n--src;?.f  a^a-^nfelif  htu?e°l^t%l^ru^rnt  ^l"e..^°an1f"H^X^ 
vard.     Estimated  cost,  $1.j,000.  ..i.^no  for 

Klohmond.  Va.-Carneal  &  J^^nston  are  preparing  plans  Jor 

Lodge  .NO    4.,^  xsheville    Farm   School    recently   de- 

stroVed""  Hre'^-will  be  i^bulu  at  a  cost  of  $40,000 

+spart-nb„rs.  S.  C.-The  contract  for  the  ct^^, 

''°+L^Uvul'e.   K..-The   contract    for   the   construction    of ^a 

''"canton.  oLfo-Bids  will  be  received  about  Mar.  15  b,  M.  U 
Pearce.     Phillips     Bible    V'^H^^ini^tration  bu^Uiing       Estimated 

+C.e;;.-nd.   Oh.o-The    contract    f-    ^Vtaf °a"?'S°"l  "inl 
five~story    addition    to    the    Lharitv     Hospita^   at  ^en  ,^ 

^  'i'J^.^e\'^o%':^ro^:ot'  \xo*?ed^O?i^^lf  and  Nov.   5. 
Fremont.   Ohl^(Ofncial)-The    P>-oP<>.-''.'°\'„°„s'f  ha.s    bSen 

*^«^„e:;.^llJ:oii^na;;;;^rXing^prepar^ 
[ll-rof'^r^ein^%c?d^:'co\%^^t^'*J.^os.pVtir'l="s^ 

I'^rlioHililiiS^ 

■^■^  S.«.n^."v. '  «Lb:_The     .'^aginaw     Hippodrome     Amusement 
^o"ns[ru^Til'^'   ;r°a^''tS^r."vl\'?h\^^s^e'aTi'n|^ipacity-  of    1600. 

Peter   Wiederhold    is   Pres.  ,.„„i»„rt    nlins   for 

rhU.««o.  lll.-Rids  an^bein^  received  on  •  ev  sod  pl    ns^for 

the   construction    "'   a   three-stoi>    80x.d4   tt     ovu.u^^^^^^  ^^ 

?fsfii^.iVed-\;;t,^°$U%'o^'":UbeTt  ffi-'V  Ve°s"t   Madison   St.,   is 

S;ou?fi°^dy:r^{^fne::jjs.^r^inr^^^fi.^t^^^K 

Ml  wnukee    \V1«.— The    Board  of   Directors  of  the   St.   Johns 

L.   Rlnsdale   is   Secy.  .      j   v...   Ar...-«in  Tull- 

"'k"ro'*"vrrh',"-ri'5e%?id'l^t".^;rrh7l.o'n\t?L''c^Vo",/oV\ 
fh7e"e  *to?v:  '!^oi200-f\''aparrm..nt  -hous.-  at  Grand  Ave.  and 
21.S?   St.       Estimated    cost,    $100,000.       Noted    Oct     n 

and  Charles  (Jllman.      E.stlmated  cost.   $60,000.      Noted  J''"-/- 

Rapine  \Vi«.— Revised  plans  are  Ix-ing  prepared  Dy  t.uii- 
l.er?*  Fun."?..":  .\rVh8.,  HoVlnson  ';>'<•  f'''t'>r..;r'!r,Vt"'$so"oi 
it    three-story    and    basement    .school.      Fi.ltlmated    lost.    $xu.i»uu. 

'^" V«hlnel'Bn.i'er.  Wl».— IM.Is  will  be  received  iintll  Mar  1  for 
,l,e  constnietior.  of  a  thre.-story  and  basemenl  hotel  for 
.ieorge  J!.    Herman,   Antlgo,   Wis.      Estimated   cost.   $75,000. 

Stevenn  Point,  \VI«.— The  Stale  Normal  ,Sehool  will  cori- 
-.iii,r  iT T,0xir")x2fil-ft.  dormitory  on  .Main.  Kremont  St.  and 
East  Vmmal    .We."    The  estimated   cost    Is   $100,000.      .ieorge   II. 

..'■         (-!     n     ^ewlon    *    Co     have    purchased    a    sit" 
,    n'.r^'n.l-T^wVsr   "nrthV  •.Instruction   of'..    $250,000   hotel. 
:;^V'',^ro;t^'p;e■s.''of   notary   Club,   IS   interested^ 

Kstlninfe.l    eoMt.    $100,000         Noted    Dee.     10 

■    H ,  ntr.  i..«»     The   Elks  '-'"'K'-  '•'"'""  >"••  <o"»"-"'''"'" 

„r    II    .Int.    h.iiisp,   e.Mllnnit.'il    t..  .ost    $150,000. 


Sioux  fity.  Iowa— Plans  are  being  prepared  by  W.  L.  Steele, 
\rch  t-or  the  construction  of  a  court  house  to  cost  about 
$500,000.      Noted    Dec.    25.    1913. 

Sioux  City,  Iowa — The  Directors  of  the  St.  Vincent  Hospital 
plan    to   construct   a    $100,000    building. 

Sioux  City.  Iowa— George  C.  Call  will  construct  a  $60,000 
addition   to  the  Jackson  Hotel,  at  Sioux  City. 

Duluth.  Minn.— Bids  will  be  received  about  Jan  20  by  Kelly 
«.  Williims  \rchs.,  402  First  National  Bank  Bldg.,  for  the 
construction  of  a  four-story.  145x2pO-ft.  fireproof  armory  on 
London    Rd.   and    13th   Ave.   East.     Noted   Dec.   31. 


Kenvon.  Minn.— Bonds  will  soon  be  voted  for  the  con 
struction  of  a  high  and  grade  school,  estimated  to  cost  $50,000. 
C.    J.    E.    Holmen   is    Clk. 

Ortonvllle.  .Minn.— Plans  are  being  prepared  by  -Uban  & 
Lockhart,  Archs..  Endicott  Bldg..  St.  Paul,  for  the  construction 
of  a  fireproof  high  and  grade  school.  The  estimated  cost  is 
$50,000.      Robert   Hunter   is   Clk. 

+St  Paul  Minn. — The  construction  of  the  five-story,  75x 
112-ft  'fireproof  Emporium  department  store  on  Seventh  and 
Robert  St..^vill  begin  about  Apr.  1  ,Est.matedc-ost.  $2(^0^100 
The  steel  contract  was  awarded  to  the  ST.  PAUL  tOU.NDRY 
CO  and  the  contract  for  the  terra  cotta  w;ork  to  the  AMER- 
ICAN TEJIR.\  COTTA  CO.  Angus  McLeod  is  Pres.  of  the  Em- 
porium  Co. 

Kearney.  Xeb.— The  State  Normal  Board  is  having  plans 
prepared  t'or  the  construction  of  an  auditorium  and  a  gym- 
nasium.    The   estimated   cost  is   $85,000. 

Cattlenood.  S.  D. — The  county  contemplates  the  issuing  of 
$60  000  in  bonds  for  the  construction  of  a  county  court  houst- 
and  jail.      Guv   Osborn   is   County  Audr. 

+Helena.  Mont.— The  contract  for  the  construction  of  the 
Masonic  Temple  has  been  awarded  to  GAGNON  &  CO.,  Bil- 
lings.     Estimated   cost,   $82,000.      C.   S.   Haire   is  Arch. 

Columbus.  Mo.- The  Board  of  Curators  will  petition  the 
State  Legislature  for  a  biennial  budget  of  $1500.000  1  he 
fmount  w^ill  be  used  for  the  improvement  of  school  buildings 
and  extensions  to  the  University  of  Missouri.  Some  of  the 
e.xpenditures  for  the  university  are  as  foUows:  A  building 
and  "ymnasium  for  women,  to  be  constructed  at  $85,000.  the 
HortkuUural  Building,  to  be  enlarged.  $40,000;  the  Mechanics- 
Arts  Hall  Building,  recently  destroyed  by  fire,  wil  be  rebuilt. 
sSo  000  Missouri  School  of  Mines  and  Metallurgy,  RoHa,  Mo., 
improvements  $225,000.  A.  Ross  Hill  is  Pres.  of  University 
of   Missouri. 

I  Ittle  Rook.  \rk.— The  city  plans  the  construction  of  a 
hospital  t"Tost  about  $150,000.  Charles  E.  Taylor  is  Mayor 
and  F.  M.  Oliver  is  Clk. 

TucHon.  Ariz.— Bonds  have  been  voted  by  the  city  for  the 
construction  of  a  $50,000  city  hall.     L.  O.  Cowan  is  City  Clk. 

hee?'Ti'*c'r''E?t^Y-i?^|"%"a%tYe:"?o?lSf'ctn's\rIct]lV"> 
^e%%%-stcMVho'tll'arSi1c-th  and   F.^nklin   St.,  for  the  Olympia 

Hotel  Co.      Estimated  cost,   $100,000. 

Seattle    Wash.— Bids  are  being  received   by  the  Sound  Con- 

V^SBi  ^sr  ws;:i^^.f  th  J^^:J^o^l^ia^r  i^ih^Mf 

Noted   Feb.   12  and   Sept.   17. 

Sookane     Wa»h.— Bids    for    tlie    construction    of    the    oount> 

937:  F.  E.  Paterson.  $53,150  Alloway  &.  ^eoi^e  pharles 
George  Groschoft.  $51,680:  J.  B.  Sweat  &  Co.,  ♦S^-''**;  5" '?,'}„i, 
Jasper.  $60°500.  The  lowest  bidder  for  heating  was  the  blair- 
Meagher   Co..  at    $10,075.      Noted   Dec.   31.  ^      „..        _.     „ 

Walla  Walla,  W«Hh.-A.  W.  Eiler  ^tgr  of  the  B.jou  Thea- 
ter    plans  the   con.struction  of  a   building  to  cost   $60,000. 

Wnlla  Walla.  Wa»h.—Plans  have  been  P'^'Pared  by  George 
TT  Purvis  .Seattle  for  the  construction  of  a  building  for  ciar 
ence  CreWs'  Mgr.  of  the  Dime  Theater.  Estimated  cost. 
$50,000.  .,  „„».«. 

Mnntreni    ftue. Bids   will   be   received  about  Jan.   30   t>y   e.. 

Pavette  Arch.  163  St  Francois  Xavier  St  for  the  construe- 
tiSn  of  ,a  public  library  on  Sherbrooke  and  Montcalm  St.  Esti- 
mated   cost.    $200,000.      Noted   Oct.    29. 

Guelnh  Ont.— The  citizens  have  voted  against  the  proi.os - 
tlon"o  const"  net  a  $125,000  addition  to  the  Collegiate  Insti- 
tute.    Noted  Dec.  17.  .        _,. 

Vaneouver     B.    C— Plans    are    being    prepared    by    Thomas 

Ker^"rand"i.    Matock.s   for    the    constriction   of,^^^f^  V^s'^rt 

civic  c.^nter.      The  estimated  cost  is  $2,500,000.      NotiO  bepi.   n- 

Vancouver.   B.   C. — Plans   are   being    prepared    bv    .V    A.  t^ox 

mated   cost    $S5,000. 

co\Tn.\rT  PKicF. 

I\Ti:H<  KPTIN't;     SKWER.    M;>\\ltK,     >.    J. 
Section    IS — Central    Portion 

Hl.u  were  received  Jan.  :.  by  the  Passaic  Valley  Seweraise 
C„Mm,l';sTo\;e%rfa'VonstVuctlnK' Section  IS  cenua^p^^^^ 
the  Main  Intercepting  Sewer  from  (A)  J^'J^cp  ^onsmunon 
Co..  Newark:  i  B)  Harrl.son  &^t"ralg  to  ^,*',^:'\'^Vm  Vliison 
Vork  &  New  Jersev  Construction  Co..  Newark,  <D)  Miso'i 
HMton  *  Co  ,  New  Vork.  N.  Y.     The  Item  bl.ls  were  as  follows 


.■,000    lln  ft.    earth    excavation 
and  renillng.  In   trench   for 

fi5-ln.  concrete  sewer *••>,; 

iiOOO  cu  vd.   rock   excavation.  o.oi 

:ison  eii.vd    concrete   masonry  "<  .'0 

150  ou.yd.  brick  masonry  anil 
aiipurteitant   work   In  miui- 

holeM     -'*"'' 

1000  lb.  Hie. -I  for  concrete  re- 

Infori'... •.•..(        O.O"' 


H 


$27. SO 
3.00 

s.r>o 


i:.  00 

0.05 


U 


$j(;.ilO        $2:i.»« 
0.01  1  ">"> 

'.1 00         s.oo 


l.'i.OO 
O.OS 


Kxtended    totals    $220,440  $200,«00  $160,570  $158,450 
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ADoiiotoH    wui'k    iKlvprtlMrcl    In    lONOIN'KKUINC    NKWH. 
4i|)i>iiuti-H   c-iiiitriu't   iiwitrili-it       Tlu'    Kiimi.M   nr    IiIiIiIith   iiwiir.l. 


Nr«v  %ork  *  riilriil  OiitTiilliiK  Ollh-lniM  l'iiil<-i  llif  KniiKuH- 
I  lantloii  plan  »r  thi'  Ni'U  Voik  t'l'iiliiil  two  miiiid  iIIvIhIodm  will 
I  bo  OBtiilill.Hlu'il  — ll\.>  i;.iMli'iii.  iiiiilti  lh.>  hhihmvIhIom  (if  Wll- 
I  Hum  J.  Kil|«l>  iiH  Ki'iuMal  iiiiiiiUKi'i.  ultli  lioiicliiiiai'ttTH  lit 
Albnny.  ami  llu>  WohIciii.  iiiul<>r  I>.  C.  Monn,  kimiui'iiI  nianuK'T 
of  tlu>  WcHlorn  illvlaliui,  with  hoail(|tiai't<>ri<  nt  CIcvolaiKl. 
Utulor  Mr.  Moon  thon>  will  In-  two  K>'»t'>'al  HiliiiMliitrnili'ntM: 
All«'i't  S.  liiKMllti.  who  win  have  ohiii'KO  of  tho  lino  ln-twron 
UiifTalo  anil  'I'oleilo.  with  hoaihiimrtci'H  at  t'lovuland,  anri  l-'ianU 
H.  Wilson,  who  will  ho  In  i-haiKO  of  tho  lino  hctwocn  Toledo 
and  I'hIoaK'o.  with  hoad(Hiart<M  m  In  tho  la«t  naniod  rll\  riidor 
Mr.  Kripp  thoro  will  !..•  Ihroo  miioral  Hiii.oi  IntcndontH:  T. 
W.  ICvans.  who  will  have  charKc  of  tho  lino  holwc en  MiilTalo 
and  SyraiMi.-ii"  and  from  .Montreal  to  Cloarllold.  I'onn.;  K.  J. 
WriKht.  In  oharno  of  tho  lino  liotwcon  SyracUMo  and  tho  olor- 
trlc  lono  In  .Now  York.  IncludInK  tho  lino  Into  tho  Adlion- 
dnoks  and  tho  llnrlom  divLxlon.  and  MIIo.m  Itronxon,  who  will 
have  linniodiato  oharjro  of  tho  oloctrlcal  division. 

ElrctrloUy  on  The  Knrni — Tn  an  addrOH.s  pre.scntoil  at  a 
Commonwealth  I'onfi-r.  iioo  at  lOum'iio.  Oro..  on  "lOIoctrlclty 
In  Hiirnl  District.-*.-  .1.  I..  White.  M»{r.  of  the  Albany  Ul- 
vlslon  of  the  t'renon  I'owor  Co.  said:  "It  is  a  fact  that  It  will 
not  pay  to  make  Iouk:  and  costly  transmission  line  extensions 
solely  for  tin-  purjiose  of  servlntr  a  scattered  farm  load, 
nIthouKh  It  is  oiiiially  true  that  a  farming  load  will  pay  as 
n  l)ypro<luct  when  such  extensions  already  exist  or  are  heln^ 
made  to  take  care  of  other  classes  of  business.  Uefore  a  Kroat 
many  years  the  country  will  be  covered  by  a  network  of 
transmission  and  distribution  lines  ^eachln^lr  out  from  a  central 
point  to  small  communities,  and  incidentally  furnishing 
power  for  many  other  purposes  alouR  the  way.  It  has  been 
demonstrated  time  and  a);ain  that  the  electric  method  of  doing 
things  tends  for  Kreater  elllciency.  Starting  with  water 
power  converted  to  electric  power  we  can  no  on  producing 
forever  any  mechanical  oper.ition.  We  can  re-fertilize  our 
lands,  cultivate  them,  harvest  and  transport  the  crops  to 
market,  cook  our  meals,  linht  and  heat  our  homes,  etc.,  and 
do  it  etticiently.  The  Kreat  problem  of  all  ages  has  always 
been  to  connect  the  producer  and  the  consumer.  It  we  could 
produce,  distribute,  and  consume  all  other  products  as 
efflcientiy  and  as  simply  as  we  can  electricity,  this  great  loss 
between  production  and  consumption  would  be  reduced  SO 
to  90"^  .•• 

The  Corrugated  Ilnr  Co.,  liulTalo,  recentlv  secured  through 
Its  St.  Louis  ortico  a  contract  for  fi, 400, 000  lb.  of  bars,  for  the 
new  cotton  warehouse  at  New  Orleans.  When  it  is  recallej 
that  this  cotton  warehouse  is  one  of  the  largest  structures 
of  its  kind  in  existence,  and  as  it  is  prob.ably  the  forerunner 
of  many  similar  structures  in  the  South,  due  to  a  new  ware- 
housing plan,  it  means  more  than  the  initial  order.  Thu 
cotton  warehouse  in  New  Orleans  is  to  be  owned  by  thij 
municipality,  the  same  as  the  dock  system  and  railways 
adjacent  to  the  docks.  The  contract  for  the  warehouse  was 
awarded   to   the   Jefferson   Construction   Co.,   New   Orleans. 

James  Milne  &  Co.,  11th  Regent  St..  London,  and  30  Church 
St.,  New  York.  N.  Y..  wants  an  agency  for  gas  engines  and 
allied  machinery. 

Thoman  AV.  Goldin^,  Assoc.  Mem.,  Am.  Soc.  C.  E.,  Structural 
Engr.,  h.is  removed  his  office  to  the  Central  Bldg.,  25  West 
42d  St..  New  Y'ork,  N.  Y. 


<'oM<  <if  <  iiNl-lritn    l*l|ir 

The  ncconipanylng  tabli-  sliriwM  the  ciisl  of  caHt-lron  plp« 
IiurohaMod  by  the  M<'tropollt;in  Water-  and  Sewage  Ho;ir<I  of 
NlaNHaehtiMolts  from  IMlfi  to  the  end  of  lUH,  iiml  prevlouH  to 
that  date  from  IMiS  by  the  HoHton  Water  Ix-partmeiit,  Tho 
llgureH  are  eompvited  from  a  table  prepared  by  iJexter  Hraok- 
etl,  Cbli'f  ICngineer  «f  Wa t er- W oikH.  .Some  explanation  Ih 
neooHsary  for  their  proper  understanding.  I'rior  to  IH94,  pipe 
was  bought  In  tons  of  2240  lb.,  anrI  since  that  date  In  tons  of 
201)0  lb.  The  table,  however,  has  br-en  comiJUted  for  tons  of 
200(1  Ih.  In  a  number  of  years,  several  lots  of  |>lpe  were  pur- 
chuHed,  and  for  the  purpose  of  this  table  an  average  was 
computed  of  the  various  lots.  In  the  t:ib|e  four  columns  ;ire 
given,  one  showing  the  number  of  tons  of  i)lpe  larger  than  20 
In.,  pur<'hased,  and  adjacent,  the  <<)sl;  In  another  column  the 
number  of  tons  purchased  from  10  to  20  in.  with  the  cost. 
These  figures  do  not  repro«ent  the  cost  of  pipe  at  the  foundry, 
nor  the  selling  price  at  the  foundry,  but  simply  what  one  pur- 
chasing department  paid  for  its  pi|ie  for  a  numlier  of  years. 
CAST-IUON    I'll'K    IN    BO.STON 

,— 20-In.  and  Larger— >    ^  10-In.  to  20-In.  — , 

Tons  I'ur-    I'rice  i)er      Tons  I'lir-    I'rlce  per 

Year  Purchased  chased        Net  Ton  chased        Net  Ton 

LSfis    2,8.50  %ir,.1ii  1.430  $72.40 

1X70    1,310  53.00  2,732  S2.fi9 

1S71    ....  1,726  ST.r.O 

1873  1,652       61.03 

1874  1.934      51.55       2,846       48.87 

1875  33«      46.00       3,858       42.00 

1876  2,442       35.00 

1877  3,808      28.94        605       30.00 

1878  538      25.92       1,086       26.47 

1880  5,624      40.95        778       42.00 

1881  28      31.90        756       31.90 

1882 908       39.00 

1883  1,188      26.24        750       36.80 

1885  3,158      26.45       1,160       29.05 

1SS6 ....       1,198       29.40 

1887  2,906      33.42       2.218       31.6«i 

1888  1,568       28.45 

1889  1,624      27.45        930       27.55 

1890  1,008      30.34       1,848       30.X9 

1891  1,456      27.95      1,848       27.80 

1892 1,904       25.40 

1893  1,668      25.21        112       25.94 

1894  1,692      22.45       2,016       22.45 

1895  12,152      20.65       ....        

1896  28,955      19.21       1,395       18.18 

1897  22.837      17.56        376       16.82 

1898  1,958      17.55       2,548       16.84 

1899  1,708      18.76       

1901  18,682      24.25       

1902 ....        417       25.40 

190S    4,251  22.40  

1909    9,736  24.37  753  22.98 

1910    1,657  24.72  

1911    2,429  21.60  60  21.60 

1912    107  23.50  20  23.50 

lillS    403  23.00  

mil    9.112  20.00  30  20.90 


Hriok    PrieoN   and    Huilding   OperutiunN 


Remarkable  for  the  slight  change  in  price  rather  than  any 
other  one  thing  has  been  the  course  of  the  brick  market  in 
New  Y'ork  for  the  last  few  years.  Figures  recently  compiled 
by  the  "Record  and  Guide,"  New  York,  have  been  used  in  the 
accompanying  chart.  The  only  real  advance  was  during  the 
building  of  the  Rapid  Transit  System  and  during  the  building 


boom  which  followed.  The  price  of  $7  per  thousand  has  only 
been  exceeded  on  a  few  occasions  since  the  culmination  of 
that  boom  in  the  early  months  of  1907.  The  building  opera- 
tions in  the  tliree  principal  boroughs  of  New  York  Citv  ex- 
pressed in  millions  of  dollars  are  also  shown.  There  is  no 
apparent  relation  between  the  two. 
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RAILWAYS 

MaasachuNetta — The  Walworth  Mfpr.  Co.  has  applied  for 
permission  to  construct  a  two-mile  railway  alongr  the  water 
front  at  South  Boston,  Mass.,  from  the  freight  vards  of  the 
New  York,  New  Haven  c&  Hartford  R.R.  to  Marine  Park. 

Pennyslvania — Pennsylvania  Lines  West  of  Pittsburgh — 
According  to  press  reports,  this  company  contemplates  an 
expenditure  of  $300,000  for  doubling  the  capacity  of  its  vards 
at  Midland,  Penn.     Thomas  Rodd,   Pittsburgh,  is  Ch.   Engr. 

Vireinia — Southern  Ry. — This  company,  it  is  reported,  is 
receiving  bids  for  the  construction  of  a  second  track  from 
Orange  to  Charlottesville,  Va.,  about  2S  miles.  W.  H.  Wells. 
Washington,    D.    C,    is    Ch.    Engr.    Constr. 

Florida — Palm  Beach  &  Everglades  Ry. — This  company  has 
applied  for  a  charter  to  construct  a  40-mile  railway  from 
Palm  Beach  to  Lake  Okeechobee.  James  A.  Moore,  Hotel  Hal- 
cyon, Miami,  is  Gen.  Mgr. 

Florida — According  to  press  reports,  the  Dowling-Shands 
Lumber  Co.  is  interested  in  the  construction  of  a  railway  from 
Green   Cove   Springs   to  Starke.    Fla.,  about    25   miles. 

+Mi.<t!ii9isippi — Meridian  &  Memphis  Rv. — This  company  has 
awarded  a  contract  to  the  PURDUE  CONSTRUCTION  CO.  for 
the  extension  of  its  railway  from  Union  to  Sebastopol.  Miss., 
about   l.T  miles.     S.  A.  Neville,   Meridian,  Miss.,  is  Vice-Pres. 

\Vi!icon.sin — W  aushara  County  R.R. — This  company  has  been 
incorporated  to  construct  a  railway  from  Poysippi  and  Red 
Granite.  Wis.,  about  S  li  miles.  The  incorporators  are  Richard 
Frank.  J.  E.  Wendt,  O.  W'.  Strapp  and  O.  L.  Christofferson. 

Witiconsin — Montana-Waumandee  Ry. — This  company,  re- 
cently organized,  is  making  surveys  for  its  proposed  railway 
which  will  extend  from  a  point  on  the  Chicago.  Burlington  & 
Quincy  R.R.  through  Waumandee  to  Montana.  Wis.  H.  G. 
Hawley,   Waumandee.   Wis.,   is    Ch.    Engr.      Noted   Dec.    17. 

Kansas — Kansas  &  Oklahoma  Southern  Ry. — This  company 
is  making  financial  arrangements  for  the  completion  of  its 
61-mile   extension    from    Caney,    Kan.,    to   Vinita,   Okla. 

Sooth  Dakota — Chicago  &  Northwestern  Ry. — Plans  are 
being  made  by  this  company  to  start  work  in  the  spring  on 
the  extension  of  its  line  from  Winner,  S.  D.,  through  Tripp 
County  into  Mellette  County.  W.  H.  Finley,  Chicago.  111.,  is 
Ch.   Engr. 

Oklphoma — Kansas  &  Oklahoma  Southern  Ry. — See  item 
under  Kansas. 

Arizona — Magma-Arizona  R.R. — This  company  Is  being 
organized  for  the  purpose  of  constructing  a  railway  from 
the  works  of  the  Magma  Copper  Co.,  Superior,  Ariz.,  to  Queen 
Creek   and   Webster   Siding. 

WaMhin^on — Vancouver  Northern  R.R. — Henry  Grass  and 
O.  W.  Ford,  Vancouver,  Wash.,  are  interested  in  this  com- 
pany, which  was  recently  organized  for  constructing  an  elec- 
tric  railway    from    Vancouver,    Wash.,    to    Portland,    Ore. 

Ontario — The  Canadian  Northern  Ry.  and  the  Canadian 
Northern  Ontario  Ry.  have  applied  for  an  extension  of  time 
in  which  to  extend  and  construct  branch  lines.  The  pro- 
posed lines  are  as  follows:  From  Strathcona,  Alta.,  to  Cal- 
gary, from  near  Swan  River  to  the  Saskatchewan  River,  from 
Regina,  Sask.,  to  Red  Deer  River,  from  Regina  to  Elbow,  from 
Winnipeg,  Man.,  to  the  eastern  and  southern  boundaries  of 
Manitoba;  in  Ontario,  from  Washago  to  Kincardine,  Armprior 
to  Gananoque,  Pembroke  to  Cobourg,  Frenchman's  Bay  to 
Owen  Sound,  Niagara  River  to  Goderich,  Hawkesbury  to 
Leeds  or  Lanary  County,  Parry  Sound  to  North  Bay,  Berlin 
to  Toronto,  Berlin  to  Woodstock,  Sarnia  to  Chatham  and 
Orillia  to  Goderich.  M.  H.  McLeod,  Winnipeg,  Man.,  is  Ch. 
Eng.  of  the  Canadian  Northern  and  A.  F.  Stewart,  Toronto, 
Ont.,   is  Ch.   Engr.   of  Canadian  Northern   Ontario. 

KLECTRIC    RAILWAYS 

Penarook,  .\.  H. —  (Concord  post  office) — The  citizens  of 
Penacook  and  Boscawen  are  considering  the  extension  of  an 
electric  railway  from  I'enacook  to  Boscawen  Plains. 

Newbury,  MaNN. —  (Newburyport  post  office) — The  Massa- 
chusetts Northwestern  St.  Ry.  Co.  has  applied  to  the  City 
Council  for  a  franchise  to  construct  an  electric  railway  in 
Newbury   to    Parker   River   pavilion. 

WorceMter,  MnnH. — The  Worcester  Consolidated  St.  Ry. 
plans  to  double  track  its  line  on  IMeasant  St.,  from  Richmond 
to  Moore  Ave.,  with  a  possible  view  of  extending  the  double 
tracks  to  Tatnuk  S<i. 

Hartford,  Conn. — The  Norwich,  Colchester  &  Hartford 
Traction  Co.  has  been  incorporated  to  construct  an  electric 
lailway  to  connect  Norwich,  Bozah,  Lebanon,  Colchester,  Marl- 
borough, Ctlastonbury  and  East  Hartford.  The  incorporators 
include   Frank  Cronin,   Arthur  Manning  and  Wells  Strickland. 

ThompMonvllir.  Conn. — The  Hartford  &  Springfield  St.  Ky., 
Hartford,  Conn.,  intends  to  introduce  into  the  Incoming 
legislature  a  bill  to  amend  its  charter  as  to  secure  the  priv- 
ilege of  building  a  branch  line  to  connect  Thomi)Honville  and 
Suffleld.  The  plan  is  to  build  a  line  from  the  local  wating 
station  through  Main  St.,  Thompsonvllle.  and  across  the 
Connecticut  River  to  unite  with  the  present  Sutfleld  railway  at 
a  point  on   Mapleton   Ave.,   about   three   miles. 

Morrlntown,  >.  .1. —  Bondholder.i  of  the  New  .Jersey  &  F'enn- 
sylvanla  R.H.,  represented  liy  Henjarnin  Paskus,  plan  to  pur- 
chase the  roa<l,  running  from  Whitehouse  to  Watnong.  About 
$10,000  will  be  expended  to  place  the  line  In  operation.  An 
extension    of    the    line    into    Morrlatown    Is    contemplated. 

lielHfnrlnic.  Penn. — The  West  T'enn  Traction  Co.  contom- 
platcH  extending  Its  electric  railway  from  Leisenring  to 
ITnlontown. 

.■Newport  IVewn,  Vn. — The  City  Council  haH  granted  a  fran- 
chise to  the  Newport  News  ft  Hampton  Hy.,  (!hh  &  Klectric  Co., 
to  extend  Its  line  down  JefTerson  Ave.  to  the  municipal  boat 
harlior. 

PnrlcerialMirK,  W.  Va. — The  Marletta-ParkersburK  tnier- 
urbari  Co.  has  been  Incorporated  to  construct  a  ten-mile 
ele.trlc  railway  from  PiirkerMburg.  W.  Vii  .  to  Marli'tta,  Ohio. 
The  Incorporn tors  are  John  Kaiser,  C  C.  MIddleHwarl  and  M. 
M.  Kose,  Marietta,  Ohio,  and  U.  H.  Archer,  Kcnner  B.  Stephen- 
Jton,    I'arkorsburg. 


Charleston,  S.  C. — The  Charleston  Consolidated  Ry.  & 
Lighting  Co.  is  considering  plans  for  the  construction  of  an 
electric  railway  from  the  United  States  Navy  Yard  to  North 
Charleston.  George  H.  Waring,  Charleston,  is  Vice-Pres.  and 
Gen.   Mgr. 

Lnia,  Ga. — The  Lula-Homer  Ry.  Co.  has  completed  plans 
for  the  construction  of  a  railway  from  Lula  to  Homer,  about 
14  miles.  D.  G.  Zeigler  &  Sons,  Lula,  are  interested.  Noted 
Oct.    15. 

Birmingham,  Ala. — The  Birmingham  Ry.,  Light  &  Power 
Co.  has  applied  to  the  City  Council  for  a  franchise  to  con- 
struct an  electric  railway  from  the  intersection  of  Fifteenth 
Ave.,  S.,  and  20th  St.,  S..  to  Key  Circle  in  the  Milner  Land 
Co.'s  new  division  in  Birmingham.  J.  P.  H.  de  Windt,  Birm- 
ingham, is  Gen.  Mgr. 

Louisville,  Ky. — The  Louisville  Ry.  plans  to  reconstruct  its 
West  Chestnut  St.  line,  crossing  over  to  Madison  St.  and  ex- 
tending west  to  Shawnee  Park,  a  distance  of  about  one  mile. 

Columbus,  Ohio — The  East  Linden  Electric  Ry.  Co.  con- 
templates the  construction  of  an  electric  railway  from  Leonard 
Ave.,   Columbus,   to   East  Linden,   about   four  miles. 

Evansville,  Ind. — The  Public  Utilities  Co.  contemplates  the 
Bell  St.   extension   for  a  distance  of  about   two  miles. 

Coffeyville,  Kan. — The  LTnion  Traction  Co.  plans  to  extend 
its  lines. 

Salina,  Kan. — The  Salina  St.  Ry.  plans  to  build  a  double 
track   line   to   the   New   Union    Station. 

Beaumont,  Te.x. — The  Houston  &  Beaumont  Interurban 
Ry.  Co.  is  considering  plans  for  the  construction  of  an  electric 
railway  to  connect  Beaumont.  Houston  and  Anahuac.  Anson 
Miller.  G.  L.  Tufts  and  L.  W.  Schwartz,  Anahuac,  are  in- 
terested. 

Marshall,  Tex. — A.  B.  Blivens  and  assoicates  have  applied 
to  the  City  Council  for  a  franchise  to  construct  an  electric 
railway  through  Marshall.  This  is  part  of  a  proposed  line 
to   connect   Marshall,   Tex.,   and   Shreveport,   La. 

Medford,  Ore. — Plans  are  being  prepared  by  the  Southern 
Oregon  Traction  Co.,  for  the  extension  of  its  electric  railway 
in    Medford.      C.    G.    BuUis,    Medford,    is    Secy,    and    Gen.    Mgr. 

Montreal,  Que. — The  Montreal  Tramways  Co.  has  applied 
for  a  franchise  to  construct  an  electric  railway  in  Mount 
Royal.      J.   E.    Hutcheson,   Montreal,    is   Gen.    Mgr. 

LIGHT,    HE.VT    AND    POWER 

South  Hadley  Falls,  Mass. — At  a  recent  special  meeting, 
the  Board  of  Selectmen  voted  to  appropriate  $40,000  for  the 
purpose  of  equipping  the  municipal  electric-light  plant  to  gen- 
erate its  own  energy,  which  has  heretofore  been  purchased 
from   the  Amherst  Power  Co. 

Ne^v  York.  N.  Y. —  (Borough  of  Brooklyn) — Bids  -will  be  re- 
ceived until  Jan.  25.  by  C.  B.  J.  Snyder.  Supt.  of  School  Build- 
ings. Park  Ave.  and  59th  St..  for  electrical  equipment  for  new 
Public  School  95,  Van  Sicklen  St.  and  Neck  Rd.,  Brooklyn. 

New  York,  N.  Y. —  (Borough  of  Manhattan — (Official) — Bids 
will  be  received  until  noon,  Jan.  29,  by  the  Board  of  Trustees, 
Bellevue  and  Allied  Hospitals,  26th  St.  and  First  Ave.,  for 
reconstructing  the  existing  branch  circuits  of  the  electric 
lighting  systems,  additional  gas  piping  and  gas  and  electric 
fixtures  for  the  main  building  of  the  Harlem  Hospital,  136th 
and  1.37th  St.  and  Lenox  Ave..  Borough  of  Manhattan.  John 
W.   Brannan,   M.   D.,   is   Pres.,   Bd.   of  Trustees. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  until  .'5  p.m.,  Jan.  25,  by  C.  B.  J.  Snyder,  Supt. 
of  School  Buildings,  I'ark  Ave.  and  59th  St.,  for  heating  and 
ventilating  apparatus  and  temperature  regulation  in  additions 
to  and  alterations  in  Public  School  36,  on  Stagg  and  Ten  Eyck 
St.,  between  Bushwick  Ave.  and  Waterbury  St.,  Borough  of 
Brooklyn. 

.\llenhurst,  N.  J. — Press  reports  state  that  Joseph  B.  Rider. 
29  Broadway,  New  York.  N.  Y.,  is  preparing  plans  for  an  elec- 
tric-light plant  to  be  built  in  Allenhurst. 

Perth  .\mboy,  N.  J. — The  Board  of  Alderman  has  passed 
an  ordinance  for  issuing  $1.">0.000  in  bonds  to  be  used  for  the 
construction  of  a  municipal  electric-light  plant,  for  which  the 
citizens  voted  at  the  November  election.  S.  J.  Mason  is  City 
Engr.     Noted   Nov.   19. 

Ilath,  Penn. — It  is  reported  that  the  Borough  Council  is  con- 
sidering plans  for  the  establishment  of  a  municipal  electric- 
light  plant. 

Hoimesbnrg,  Penn. — The  lowest  bid  received  by  the  Depart- 
ment of  Public  Health  and  Charities,  Philadelphia,  for  the 
construction  of  a  power  plant  at  the  Home  for  the  Indigent. 
Holmesburg,  was  that  of  W.  W.  Austin  at  $56,537.  Bids  were 
opened   Jan.   12.     Noted  Dec.   3  and  Jan.   7. 

Philadelphia,  Penn. — The  Philadelphia  Dve  Works  has  had 
plans  piepared  hy  W.  K.  S.  Dyer.  Land  Title  Bldg..  for  the 
construction  of  a  one-story  brick  power  plant  and  boiler  house 
at  Hancock  and  Berks  St.  The  equipment  will  include  boilers, 
generators,   motors,   st.acks.   etc. 

tirundy,  Va. — The  Citv  Council  contemplates  the  Installa- 
tion of  n  municipal  electric-light  plant.  It  is  further  reported 
that  an  ice  factory  will  be  built  In  connection  with  the  elec- 
tric   pl.int. 

Fremont,  MIeh.- — At  n  recent  special  election,  the  citizens 
voted  to  grant  a  franchise  to  the  (irnnd  Raplda-Muskegon 
Power  Co.,  Giand  Rai)lds.  to  supply  electricity  in  Frentont.  It 
Is  reported  that  this  companv  will  take  over  the  municipal 
plant  of  Fremont  at  $13,000.  S.  A.  Fn-shney.  Grand  Haplda.  Is 
Mgr.   of   the  Grand   Raplds-Muskegon   Co. 

lllllMilale,  MIoh.— The  City  Council  has  authorized  the  Board 
of  I'ulilii'  Works  to  install  a  new  3.^o-hp.  water-tube  boiler 
with  Htokei-  and  equiiimimt  In  the  municipal  electrtc-llght 
plant,  replacing  the  present  SO-hp.  holler.  The  estimated  cost 
of  the  new  boiler  I.h  $7500.  J.  C.  Hanson  Is  Mgr.,  Cont.  Agt. 
and   Supt.   of  the   plant. 

Nniclnaw,  Mich.— The  CUv  Cotincll  has  been  petitioned  to 
call  a  Miu'ilal  elei-tion  for  Feb.  23,  to  vote  on  the  question  of 
ISHuUig  $750.0110  Ir  bonds  to  be  used  In  constructing  a  muni- 
cipal eloctrlc-llght    plant.      Noted   Aug.    13,   Oct.    15   and  Jan.   7. 
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llorhratrr,  III.-  It  In  lopoiK'il  OmI  lli«  II.  IliiiiN  RIcrtrlr  .« 
Mfi:.  Co..  Spi  liiKll<-I<l.  III..  liiiH  ii|>l>>l"<l  <•■  (l><<  VlllitKn  llonrcl  for 
u  ri'iilii-hlHc  til  liullil  iiixl  i>|>t<iiiti<  III)  Klitrtrli'-llKlit  (ilaiit  In 
Hoi'lu'Btir   fiif  II   piTloil   of  20   yiMiiH 

Orrituu.  \\  U.  It  In  t'i-|uii't«<l  tliiil  llii'  limtiillMlloii  iif  it  iiiti- 
nlolpul   i'li'<lili'    IlKlit    plant    for  OtrKdii    In   IikIiik   ciiiiNliltMiMl. 

Huahmurr.  Mliiii.  .All  I'liM-t  l'l<'  IlKlitlliK  NVHtcni  In  lirlliK  In- 
ntnlltMl  III  Kiinliiiioi  K,  rm  wlili-h  tlii<  rni'iKV  will  lin  (iIiIiiIihmI 
from  llii>  iiiiiiilrlpul  piiwiT  (iliiiit  at  WoitliliiKtoli,  t«n  iiiIIi'N 
illNtiinl  A  r<i'iiiii-\  nil  ttaiiMiiilNNloii  lliii>  In  now  lioInK  con- 
atrlirtnl   to  NUi>pl.v    I  hi'   Mi-ivln-. 

Alllnnrr.  %f>l>.  It  In  ri-poi'li'it  that  tlir  CiiN  t'onNtriit-tlon  t'o. 
will  I'Ullil  a  KiiN  plant  at  .Mllanri'.  to  conI  about  IIU.OIUI.  .1.  < '. 
Mnrtin,   Onialiu,    In   rcprcNi'iitatl vi<   of   tin'   ('oniiiany 

Trrnf.  !«.  !>.-  At  a  ii'i'i'iit  Hpi'clal  I'lrctlon.  the  cltlst'liN  voti'il 
In  fitvoi  of  Ki'iintInK  a  zri-ycar  fianclilNi'  to  tli«  l-'lanilicaii 
Llltht  *  TowiT  Co..  I'Mandieiiu.  to  fiirnlNli  I'lcctrlc  IIkIUh  for  tln' 
town, 

\rrmlllon.  S.  I). — It  Ik  roportcil  that  tht-  Cltv  roninilNNloni'rH 
ufP  i-onsl<l<'i  liiK  thi>  inattt-r  of  piirihaNlnK  tlic  t'luctrlc-llKlit 
plant  owiu'il  liy  tho  VonnlUon  MillliiK  *  Klcctrlc  Co..  to  lie 
ownt'il   anil  oporalcil  iih  a    niiinlt'lpal   plant. 

I.UBk.  Wyo.  -.\t  a  rooont  Hpoi-lal  cici-tlon.  the  cltlxonH  voted 
In  favor  of  I.msuIhk  $SOno  In  bomlN  to  l>o  uhi-iI  for  thi-  InHtalln- 
tlon  of  a  inunl>'ipal  olci.-trii--llKl<t  plant. 

rnlvpmlty  s«n<l»n,  M«.--(St.  I.ooI.m  iio»t  olllce) — It  Is  ro- 
portcil  that  a  Npoclal  i-lrrtlon  will  soon  (>«>  hold  to  vote  on  the 
qucNtlon  of  l.sMulnn  Jlmi.ooo  In  Immls  to  lu'  UBCd  for  the  oon- 
atruollon  of  a  nHinli-lpal  eUct rlc-lli;ht  plant  with  underKi'ound 
conduit!!.      Anmi.'it    Ilonnian   l.s  Mayoi. 

San  Anuplo,  Tpx. —  It  l.s  reported  that  the  San  AnRcIo  Car 
Co.  Avlll  Inilld  a  new  power  station,  and  conatruct  extenslonH 
to  its   lines.      ,1.    I>.   SutTK   Is   owner. 

Yalr.    itkln. — See    Item    under    "Water    Supply — IrrlRntlon." 

Purblo,  folo. — It  Is  reported  that  the  question  of  Issuing 
$80,000  In  bonds,  the  proceeds  to  be  used  for  the  construction 
of  a  municipal  electrlc-liiiht  plant,  will  be  submitted  to  the 
voters  at  the  sprlni?  election. 

.%ltaran,  Calif. — The  I'nion  Gas  Co..  recently  orRnnlzed  with 
a  capital  of  $7.'i,000.  plans  to  build  a  K<is  plant  at  Alturas.  and 
anotlier  one  at  Susanvllle.  Calif.  R.  R.  Rice  and  J.  McCosh 
Smith  are  interested. 

+L.onKl>raeh.  Calif. — The  City  Trustee.-*  have  awarded  the 
contract  for  the  installation  of  an  electric-liprhtinff  system  in 
the  district  bounded  by  Broadway.  Alnniitos.  Colden  and  Ocean 
Ave.  to  the  WOOnil.L  &  Hl'I.SK  RT.KCTniC  CO..  Ill  East 
Third  St..  Los  .\nRcles.  at  $2.">.41.'>. 

Dundalk,  Ont. — Tt  Is  reported  that  plans  will  be  prepared 
and  bids  askeil  soon  for  the  construction  of  a  new  municipal 
electric-linht  and  power  plant.  M.  W.  Ridley,  Dundalk,  is  in 
chartre  of  the  work. 

Shrlburne,  Ont. — The  ratepayers  have  voted  in  favor  of  an 
appropriatioi\  to  purch.ise  plant  and  equipment  for  distribut- 
^ng  electric  power.  The  estimated  cost  of  the  work  is  $14,920. 
Thomas  Whalley  is  Town  Clk. 

IIKintiKS 

Grrrnflrlil.  Mann. — Plans  have  been  prepared  for  a  rein- 
forced-concrete  bridKC.  to  cost  about  $B,">00.  over  the  Green 
River,  at  the  site  of  the  present  Wiley  and  Russell  Bridge. 
EuKene  B.  Blake.  William  A.  Davenport  and  Frederick  E. 
Hawks  form   the  Committee   in  Charge. 

Central  Falls,  R.  I. —  (Official) — Plans  submitted  by  How- 
ard F.  Esten.  Consult.  Engr..  IS  East  Ave.,  Pawtucket,  U.  I., 
for  the  construction  of  a  bridge  over  the  Blackstone  River 
between  the  City  of  Central  Falls  and  the  Town  of  Cumber- 
land, were  .accepted  by  the  Bridge  Commission.  Bids  will  be 
advertised  for  the  construction  of  the  bridge  within  the  next 
ten  days.     Noted  June   is  and   2.").  Oct.   1. 

■\Vaterbnry.  Conn. — Plans  are  being  prep.ared  by  Robert  A. 
Cairns.  City  Engr.,  for  a  bridge  over  the  Naugatuck  River  at 
Bank  St.  The  bridge  will  be  54  ft.  wide  and  ISO  ft.  long, 
one  span  of  60  ft.  and  two  of  50  ft.  each.  Reinforced  concrete, 
stone  masonry  and  steel  spans  are  being  considered.  The 
estimated  cost  is  $75,000. 

HarriabarB.  Penn. — Press  reports  state  that  the  Cumber- 
land Valley  R.R..  a  part  of  the  Pennsylvania  system,  will 
shortly  begin  construction  of  a  reinforced-concrete  bridge 
to  replace  its  present  steel  bridge  over  the  Susquehanna 
River  at  Harrisburg.  T.  B.  Kennedy.  Chambersburg,  Penn., 
Is  Ch.   Engr.     Noted   Jan.   1   and   15,  Apr.   16,   1914. 

^-A-PlttaburRh.  Penn. — The  Department  of  Public  Works 
has  awarded  thf  contract  for  the  construction  of  the  steel  su- 
perstructure of  the  Svlvan  Ave.  Bridge  to  the  McCLINTTC- 
MARSHALL  CONSTRTCTION  CO.,  Pittsburgh,  at  $44,725.  Rob- 
ert Swan  is  Dir.  of  Pub.  Wks.     Noted   Dec.   10. 

Coi-inKTton.  Va. — The  Circuit  Court  of  AUegrhany  County 
has  rejected  all  bids  received  Jan.  4  for  the  co.  ^tructlor  of  a 
100-ft.  steel  or  reinforced  concrete  bridge  over  Dunlapb  Creek 
about  3 '.•2  miles  from  Alleghany.  The  contract  will  probably 
be  readvertised.     Noted  Dec.   24. 

Rlehmond.  Va. — (Official) — Bids  will  be  received  until  11 
a.m..  Jan.  28.  by  the  State  Highway  Commission  for  the  con- 
struction of  a  reinforced  concrete  bridge  over  the  Chickahom- 
Iny  River  about  three-quarters  of  a  mile  from  Ellerson,  be- 
tween Henrico  and  Hanover  Counties.  G.  P.  Coleman  is  State 
Highway  Comr. 

Bradentoirn.  Fla. — Rids  will  be  received  until  7  p.m.,  Jan. 
22,  by  W.  H.  Tracy.  Comr.  of  Pub.  Wks..  for  the  construction 
of  a  Scherzer  rolling  lift  bridge.  Bids  will  also  be  received  on 
alternate  plans  prepared  by  the  bidder.  All  bids  received.  Dec. 
11.   for  this  work   were   rejected.      Noted   Dec.    10  and   24. 

+Fort  Landrrdalp.  Fla. — The  Board  of  Commissioners  of 
Dade  County  has  awarded  the  contract  for  the  construction  of 
a  bridge  across  the  New  River  at  Fort  Lauderdale  to  the 
CHAMPION  BRIDGE  CO..  Wilmington.  Ohio,  at  $22,000.  Noted 
July  23,  Aug.  20,  Oct.  22,  Nov.  19  and  Dec.  24. 


<'orilo>ii,    \ln.      It  In  reporlerl  Ibiil  the  Hoard  tif  <'ominlNslon- 

eiN   of    \\  mIImi    Ci.iiiitv,   .laN|..i,    Iwih  di'ilded,    In  loiil lion    with 

till'  li'iiiiovi'iiii'iil  lit  (he  nil  MiliiKliaiii-JiiHpi'r  ilighway,  to  build 
It  Hli'i'l  biliiKe  nvi'i  I  In-  Will  I  lor  Klvnr  at  Cordova,  to  <!OHt  from 
f2;>,lMMi   to  $411,01111.      .Noted    .May    ID.    I'.tH. 

Monliconipry,  Ala.  The  ConinilNNlonerN  of  .MontKOiiiory 
Coiiiitv.  MoiitKoiiiery.  niid  of  Elmore  County,  Wetiiiii|ikii.  iilan 
to  biiibl  a  bliilKe  ikionn  the  TallupoONii  l(iv«r.  to  coNt  about 
$f.ll.li(Ml.      Till'  lONl    will   b''   Nhiiied   equally    by    the   two  counlleH. 

^I.nkp  rbnrlea.  I. a.  Tin-  pollri'  Jury  of  CalcaNleu  Parish 
hiiN  awiiiited  till'  conlnn-l  for  the  coiiNlnK'tion  of  OO  brldgea 
an. I  ciilvertN  on  varlouN  hlghwaya  to  IIAUKISoN  &  liAL.M, 
MeiiipblH.  Tenn.,  at  about  $40,000.  P.  II.  Krankland  is  ISridKe 
I'liiKl-.      Noted   Dec.  24. 

lilntoii,  'IVnn.  -The  AnderHon  County  Court  hits  voted  to 
build  till,  e  lirlil(.;<H  ovi'i  tli.'  cilni'h  River,  two  to  bo  located  at 
('lltitiiii    :iihI    Ihe  olher  at    I':ilKenioor. 

Ilarrlninn,  'IVnn.-  The  ('oiiiiiilHHionerH  of  ftoann  County, 
KliigHtoii.  are  i-oiiMiileriiiK  the  ronHlruclion  of  a  bridge  over  the 
lOiiioi  >     ICiver    to   I'liiinei'l    ll.'irrlnian    and    South    ll.irriman. 

Mrninhia,  Tenn. —  The  .Meiiiphls  &  Arkans.-iH  Railway  Bridge 
*  Terminal  <'o.  announceH  tbjtt  llnaiicial  arrangeinents  for  re- 
HUining  work  on  the  HuperHtructure  of  Its  bridge  over  the 
MIhnInhIi>pI  River  have  been  completed,  and  It  hoped  that  the 
Ntruiluri-  mav  bo  completed  by  the  end  of  this  year.  Noted 
Aug.    1.'.    anil    2!»,    I!I12;    June    26.    i;»13,    and    M:ir.    19,    1914. 

+  \nahvlll«>.  Tenn.— The  Louisville  &  Nashville  R.R.  has 
awarded  Hit-  contr.acl  for  the  construction  of  a  150-ft.  re- 
Inforceil-coiK-rete  bridge  over  the  Kiauklln  Pike  south  of 
Nashville,    to    the    MEACHA.M    CO.NTH.SCTING    CO.,    Nashville. 

'AChlenKO,  111. —  (Olllci;il) — The  following  bids  were  re- 
ceived. Jan.  14,  by  the  Sanitary  District  of  Chicago  for  the 
steel  superstructures  of  two  highway  bridges  over  the  Calu- 
met Sag  Channel,  (a)  West  82nd  St.  Bridge,  (b)  Burr  Oak 
Ave.  Bridge:  Central  States  Bridge  Co.,  Indianaiiolis,  Ind.,  (a) 
$4.^74,  (1.)  $I.".,9.".0;  Lackawann.'i  Bridge  Co..  Buffalo.  N.  Y.,  (a) 
$4:106,  (b)  $14,467:  Milwaukee  Bridge  Co.,  .Milwaukee,  Wis.,  (a) 
$41N(),  (b)  $12,744;  Chicago  liridge  &  Iron  Co.,  (a)  $37S0,  (b) 
$11,550.  (probablv  awarded  contract):  Toledo  Bridge  &  Crane 
Co..  Toledo,  Ohio,  (a)  $389S.  (b)  $13,400;  Penn  Bridge  Co., 
Beaver  FalLs.  Penn..  (a)  $4785,  (b)  $14,985;  Fort  Pitt  Bridge 
Works.  I'ittsburgh,  Penn..  (a)  $4190,  (b)  $13,100;  Klemp.  Simp- 
son *;•  Co.,    (a)   $4879,    (b)   $15,275;   Wisconsin   Bridge  &  Iron  Co.,. 

(a)  $4495,  (b)  $13,760;  McClint ic-Marshall  Co..  Pittsburgh,  (a)- 
$4500.    (b)   $14,030;  King  Bridge  Co.,   Cleveland.  Ohio,    (a)    $4400, 

(b)  $12,950;  Strobel  Steel  Construction  Co.,  (a)  $4950,  (b)  $14,- 
646;  Hansen  Elcock  Co..  (a)  $3970.  (b)  $12,450;  Kenwood 
Bridge  Co.,  (a)  $4004,  (b)  $14,1)04;  Morava  Construction  Co.,  (a) 
$4253,  (b)  $13,445;  American  Bridge  Co.,  (a)  $4697,  (b)  $14,493. 
All  bidders  of  Chicago  unless  otherwise  stated.     Noted  Jan.  7. 

Culona,  III.- — Plans  have  been  comi)leted  for  the  construc- 
tion of  a  bridge  over  the  Rock  River  at  Colona,  to  cost  ap- 
proximately $80,000.  of  which  Rock  I.sland  and  Henry  Counties 
will  each  pay  one-half.  The  bridge  will  be  of  the  deck  girder 
type.  20  ft.  wide  and  about  760  ft  long.  It  is  said  that  the 
plans  will  be  finally  approved  -it  the  March  meeting  of  the 
count.v  bo.irds,  after  which  bids  will  be  asked  for  the  construc- 
tion of  the  bridge.  Wallace  i'reichler.  County  Supt.  of  High- 
ways, Rock  Island,  is  Engr.-in-Charge. 

Greenville,  111. — Bids  will  be  received  until  11  a.m.,  Jan. 
26.  l)y  the  Town  Clerk  for  a  reinforced  concrete  bridge  in 
Central  Township.  Bond  County.  The  estimated  cost  is  $6450. 
R.  O.  Young,  Sorento,  is  Supt.  of  Highways  of  Bond  County. 

Pontine.  III. — It  is  reported  that  the  Commissioners  of  Liv- 
ingston County  plan  to  build  a  new  concrete  bridge  over  the 
Vermillion  River  about  three  miles  from  Pontiac.  The  esti- 
mated cost  is  $10,000.  R.  W.  Osborn  is  County  Supt.  of  High- 
ways. 

Superior,  Wis. — The  Board  of  Public  Works  is  receiving 
bids  for  repairs  to  the  Lamborn  Ave.  Bridge.  R.  E.  McKeogue 
is    City    Clk. 

Superior.  Wis. — Tentative  plans  have  been  prepared  bv  E. 
B.  Bank.s.  City  Engr..  for  the  construction  of  a  viaduct  over 
the  railway  tracks  at  21st  Ave.  The  estimated  cost  of  the 
structure  is  $89,000.  It  is  expected  that  construction  work  wil 
begin  in  tlie  early  summer. 

Maaon  City,  Iowa — According  to  press  reports,  bids  will  be 
received  in  F'ebruary  by  the  Board  of  Supervisors  of  Cerro 
Gordo  County  for  the  construction  of  a  concrete  deck  girder 
bridge  over  Calmus  Creek  on  North  Main  St..  to  cost  about 
$4500;  bids  will  also  be  received  for  a  number  of  small  bridges 
estimated  total  cost,  $20,000.  R.  E.  Robertson  is  County 
Engr. 

Sniina,  Kan. —  (Official) — Bids  w^ill  be  received  until  Feb.  2, 
by  the  Board  of  Commissioners  of  Saline  County  for  the  con- 
struction of  a  concrete  bridge  over  the  Smokv  Hill  River  at 
Iron  Ave.,  Salina.  The  estimated  cost  is  $30,000.  A.  C. 
Anderson  is  County  Clk.  Wilmarth  &  Zerbe,  Salina,  are  Engrs.- 
in-Charge.     Noted  Aug.   27,   Nov.   12  and  26,   Dec.   31. 

Ayr,  Neb. — It  is  reported  that  the  Commissioners  of  Adams 
County,  Hastings,  have  decided  to  build  a  bridge  over  the 
Little  Blue  River,  south  of  Ayr.      It  will  be  about  250  ft.  long. 

Omaha,  Neb. — The  Boards  of  Commissioners  of  Douglas  and 
Saunders  Counties,  acting  jointU'.  have  filed  a  request  with  the 
State  Engineer  for  a  state  aid  bridge  over  the  Platte  River 
about  IVi  miles  south  of  Yutan,  Saunders  Countv.  The  request 
IS   for  a   steel   bridge.      The  estimated   cost   is   $50,000. 

TT  ^',"Jf'  **•  P- — (Oflicial)— The  Board  of  Commissioners  of 
Hand  County  has  rejected  all  bids  received.  Jan.  8,  for  the  con- 
struction and  repair  of  county  bridges  during  1915.  D.  A 
Lewis  is  County  Audr.     Noted  Nov.  26. 

+LlvingMtan,  Mont. — The  Board  of  Commissioners  of  Park 
County  has  awarded  the  contract  for  the  construction  of  a 
steel  bridge  at  H  St.  to  the  MINNEAPOLIS  STEEL  &  MACHIN- 
ER\    CO.,    Minneapolis,  Minn.,  at  $6500. 

.Vuatin,  Tex. — Press  reports  state  that  the  citv  has  had 
pl.ans  prepared  by  G.  S.  Iredell.  Engr..  for  a  reinforced  concrete 
bridge  over  Shoal  Creek  at  10th  St.  It  will  be  28  ft.  wide 
with  two  spans  of  36  ft.  each.     The  estimated  cost  is  $4000. 


32 


E  X  Ct  I  N  E  E  E  I  N  G     NEWS 


Vol.  73,  No.  3 


Tacnmcari,  X.  M. — The  Board  of  Commissioners  of  Quay 
County  has  requested  Junius  W.  Johnson,  Asst.  State  Engr., 
to  prepare  plans  for  a  pile  bridge  across  Tucumcari  Creek, 
about  IS  miles  from  Tucumcari.  These  plans  will  be  con- 
sidered at   the  next  meeting  of  the  Board. 

+Twln  FalLs.  Idaho — The  Board  of  Commissioners  of  Twin 
Falls  County  has  awarded  the  contract  for  the  construction 
of  a  bridge  over  the  Snake  River  near  Murtaugh,  to  J.  H. 
FORBES  &  CO.,  Caldwell,   Idaho,  at   $5946.     Noted  Oct.   15. 

+Hoquiaiii,  Wash. — The  Northern  Pacific  Ry.  has  awarded 
the  contract  for  the  superstructure  of  a  bridge  over  the  Ho- 
quiam  River  to  McCREARY  &  WILL.\RD.  Spokane.  Wash. 
The  work  includes  a  236-ft.  steel  draw  span,  a  70-ft.  truss 
span  and  90-ft.  decking.  Noted  Dec.  24. 

Seattle.  ^Vash. — Bids  will  be  received  until  10  a.m..  Jan.  25, 
by  N.  M.  Warden,  Clk.  Bd.  of  Comrs.  of  King  County,  for  the 
construction  of  a  bridge  at  14th  Ave.  South. 

Seattle,  AVash. —  (Official) — The  approximate  quantities  re- 
quired for  the  loth  Ave.  Bridge  over  the  Lake  Washington 
Canal  include  7000  cu.yd.  concrete  masonry.  1500  tons  structu- 
ral steel.  100  tons  machinerv.  3000  lin.ft.  pile  and  timber 
trestle.     The  cost   is  estimated  at  $465,000. 

From  another  source  we  learn  that  the  Supreme  Court  of 
the  State  of  Washington  has  recently  decided  that  the  bond 
issue  of  $S29.000  for  the  construction  of  the  Lake  Washington 
Canal  bridges  was  invalid,  so  it  is  improbable  that  bids  for 
the  work  can  be  asked  for  some  time.  Noted  Dec.  3  and  10, 
Jan.  7. 

Tacoma,  Wash. — The  Chicago,  Milwaukee  &  St.  Paul  Ry. 
has  filed  its  application  with  the  City  Council  for  the  per- 
manent vacation  of  East  T  St.,  where  the  company  will  build 
a  steel  bridge  about  150  ft.  long,  to  cost  about  $50,000.  E.  O. 
Reeder,   Seattle,   is  Asst.   Ch.    Engr. 

+Frederictoii,  N.  B. — The  Minister  of  Public  Works  has 
awarded  contracts  for  the  construction  of  two  bridges  in 
Queens  Countv  to  AV.  R.  FAAVCETT,  Temperance  Vale,  N.  B., 
and  ROBERT  FORBES,  Gibson,  N.  B.,  at  approximately  $3000 
each. 

Liondon,  Ont.  —  The  ratepayers  of  the  city  have  voted 
against  a  bylaw  providing  for  the  construction  of  a  $40,000 
bridge  across  Richmond  St. 

Rei^na,  Sask. — The  Board  of  Railway  Commissioners  has 
authorized  the  "Works  Department  of  the  City  Council  to  have 
plans  prepared  for  the  construction  of  a  bridge  over  the  Ca- 
nadian Pacific  Ry.  tracks  at  Hamilton  St.  The  plans  are  to  be 
approved  by  the  Bridge  Engineer  of  the  Canadian  Pacific  Ry. 
and  the  Railwav  Commissioners.  F.  McArthur  is  Engr.  Noted 
July  30.   1914. 

VanooDver,  B.  C. — The  Railw.iy  Board  of  Commissioners  has 
authorized  the  Kettle  Valley  Ry.  to  build  three  new  bridges 
over  the  Coquihalla  River.  A.  McCulloch,  Penticton,  B.  C,  is 
Ch.   Engr. 

Vancouver,  B.  C. — The  Great  Northern  Ry.  has  filed  plans 
with  the  City  Engineers  for  the  Clark  Drive  and  Woodland 
Drive  bridges  over  the  Grandview  cut,  and  for  approach  to 
the  Commercial  Drive  Bridge  from  Eighth  Ave.  The  estimated 
cost  of  this  work  is  $350,000. 

W.\TKR  SIPPLY — IRRIGATION 
BoHton,  MaHH. — Bids  will  be  received   until   Jan.   27,   by   the 
Supply  Department,  for  7020   %   to  3-in.  water  meters  and  for 
brass  and  composition   castings  for  the   Fire   Department.      D. 
Frank    Doherty   is   Supt. 

-A^PItrhbnre,  Mann. —  (Official) — Bids  will  be  received  until 
2  p.m..  Mar.  2.  by  the  Board  of  Water  Commissioners,  for  con- 
structing the  Aa'hby  reservoir  for  the  Fitchburg  water-supply 
system.  Metcalf  &  Eddy,  Boston,  are  Consult.  Engrs.  Thomas 
P.  Sheldon  is  Conir.  Noted  Dec.  4.  1913,  Jan.  S  and  Dec.  3, 
1914. 

Salem,  ManN. — I'ress  reports  state  that  the  Water  Commis- 
sioners of  Salem  and  Beverly  have  had  plans  prepared  for 
taking  water  from  the  Ipswich  River  as  an  additional  supply. 
The  estlni.itfcd  cost  is  $130,000.     Noted  .Vug.  20. 

Kant  Hartford,  Conn. — The  citizens  plan  to  construct  a  new 
dam  and  make  Improvements  to  the  water  system.  The  esti- 
mated   cost    Is    $30,000.      John   H.    Walsh    is    Supt. 

Batavla,  N.  Y.— The  Common  Council  has  appointed  D.  W. 
Tomllnson,  Kr.,  and  U.  E.  Chapin  to  supervise  the  installation 
of  a  water  system.  Water  will  be  taken  from  the  Tonawanda 
Creek  and   filtered  mechanically. 

+Baffalo,  N.  v.— The  contract  has  been  awarded  to  BUF- 
FALO ELECTRIC  CONSTRUCTION  CO..  at  $4S.900,  for  in- 
stalling an  electric  plant  at  the  I'orter  Ave.  pumping  station. 
Noted    Dec.    24. 

*Mlddletown,  IV.  Y. —  (Official) — Bids  will  be  received  until 
4  p.m..  Feb.  20,  by  J.  C,  Degnan,  Comr.  of  Pub.  Safety,  Middle- 
town,  for  laying  20-ln.  c.-i.  water  mains.  For  details  see 
advertisement   under    "(Contracts  To   Be    Let." 

Mrwark,  N.  Y. — The  citizens  contemplate  Installing  a  1.080,- 
000-gal.  centrifugal  pump  with  a  200-ft.  head,  a  10xl2-ft.  air 
compr«>H8or  and  125-hp.  automatic  steam  engines.  S.  Sfarth 
la  Supt. 

yevt  York,  IV.  Y. — (Borough  of  Brooklyn)  —  (Offlclal)  — Bids 
win  be  received  until  3  p.m.,  Jan.  28,  by  the  I'ark  Board,  for 
c.-l.  water  pipe,  and  gates  for  Prospect  I'urk.  Cabot  Ward 
la  I'res.,  f'omrs.   of  Park, 

North  Tonnwandn,  IV.  V.-  Bids  will  lie  received  until  Jan. 
2r.  by  Ji.hii  It.  Miitt.  Hui>t,  of  Water  Wks.,  for  Installing  a 
c-hlorlniitloii    |)lant   at    the    water-works.      Noted   Aug.    H. 

^Atlantlr  City,  IV.  J.  The  contract  for  making  Improve- 
meiits  ;it  the  Al>»ec<in  iMiiiipIng  station  has  lii-en  awarded  by 
the  Hoarrl  of  t:ommlHHl<>n.rH  to  KDWIN  L.  HAUEK,  Hartlett 
Hldg.,  Atlantic  City,  ut  $20,367.  HIda  opened  Dec.  31.  Noted 
Dec.  21. 

f'nmd»n,  N.  J. — Charlcii  H.  Ellis,  Mayor,  In  a  ineaaage  to 
the  City  CJounclI,  urgea  the  Inntnllatlon  of  a  high  proasure 
water  ayntem  along  the  river  front. 


Gloucester,  N.  J. — The  City  Council  plans  to  make  im- 
provements  to   the   water   system.      E.    Aden    Powell    is   Engr. 

Hawthorne,  X.  J. —  (Official) — Bids  will  be  received  until 
815  p.m.,  Jan.  29,  by  the  Commissioners  for  approximately 
3150  ft.  of  14-in.,  12,460  ft.  of  12-in.,  20,900  ft.  of  S-in.  and 
47, ISO  ft.   of   6-in.   c.-i.   pipe.     John   A.   Shea   is   Borough  Clk. 

.Jersey  City,  N.  J. — Bids  will  be  received  until  2  p.m.,  Jan. 
28,  by  the  Board  of  Commissioners,  for  special  castings,  hy- 
drant connections,  plugs,  caps,  sleeves,  half-sleeves  and  any 
other  special  castings  which  may  be  required,  except  water 
gate   boxes  and   covers  and   manhole   heads   and   covers. 

Jersey  City,  N.  J. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Jan.  28,  by  the  Board  of  Commissioners,  for  valves 
for  the  water  system  from  date  of  contract  to  Nov.  30,  1915. 
Michael   I.   Fagan   is   City  Clk. 

Jersey  City,  N.  J. — (Official) — Bids  will  be  received  by  the 
Board  of  Commissioners  until  2  p.m.,  Jan.  28,  for  water  gate 
boxes  and   covers  and  manhole   heads  and   covers. 

Gallitzin,  Penn. —  (Official) — Plans  are  being  prepared  for 
the  construction  of  a  municipal  water  system,  estimated 
to  cost  $50,000.  The  time  for  receiving  bids  has  not  yet  been 
set.     D.  W.   Dillman   is  Borough  Engr.      Noted  Dec.   10. 

Indiana,  Penn. — The  Clymer  Water  Co.  contemplates  con- 
structing a  new   pumping  station.     W.   S.  Hamilton   is  Supt. 

Harrisonburg;,  Va. — The  city  contemplates  building  a  fil- 
tration plant  at  an  estimated  cost  of  $40,000. 

Saint  Marys,  AV.  Va. — The  city  plans  to  construct  a  reser- 
voir, estimated  to  cost  $8000.     J.  H.  McBride   is  City  Recdr. 

+Asheville,  X.  C. — Bids  will  be  received  until  Feb.  12  by 
the  city  for  laying  6000  ft.  of  water  pipe  and  for  grates  and 
hydrants.      F.   L.   Conder   is   City   Clk.      Noted   Jan.    7. 

Durham,  N.  C. — Plans  have  been  prepared  by  Gilbert  C. 
White,  Engr.,  and  submitted  for  the  construction  of  a  water 
system.  The  estimated  cost  is  $450,000.  Noted  May  7  and 
June  4. 

-^Tanipa,  Fla. — (Official) — Bids  will  be  received  until  noon, 
Feb.  15,  by  the  Tampa  Water  C^o.,  Charles  R  .McFarland,  Gen. 
Mgr.,  for  constructing  a  reinforced-concrete  reservoir.  For 
details  see  advertisement  under  "Contracts  To  Be  Let."  Noted 
July   16   and   Jan.    7. 

+Plaqaemine,  La. — The  contract  for  constructing  a  water 
system  has  been  awarded  to  BASH  &  JAMES,  Kansas  City, 
Mo.,  at  $35,790.  Bids  opened  Jan.  5.  Noted  Nov.  26  and 
Dec.    24. 

Bowling  Green,  Ohio — (Official) — The  contract  has  been 
readvertised  and  bids  will  be  received  until  noon,  Feb.  12, 
by  D.  C.  Brown,  Secy.,  Bd.  of  Trustees  oT  Bowling  Green, 
State  Normal  College,  Bowling  Green,  for  constructing  a  fire- 
proof building,  stack,  tunnel  system,  water  system  and  soften- 
ing plant,  steam  mains  and  pumps.     Noted  Dec.  17. 

Chicago  Junction.  Ohio — The  installation  of  a  ■2,000,000-gal. 
crank  and  flywheel  pump  and  a  crank  and  flywheel  air  com- 
pressor is  contemplated  by  the  city.     Robert  B.  Smith  is  Supt. 

Cincinnati,  Ohio — (Official)- — Bids  will  be  received  until 
noon,  Jan.  29,  by  the  Director  of  Public  Safety,  for  hub  and 
spigot  pipe,  flange  pipe,  special  castings  and  miscellaneous 
castings;  valves  and  fire  hydrants  for  the  high-pressure  fire 
system.      Edward   P.   Durr   is   Secy. 

Cleveland,  Ohio — (Official) — Bids  were  received  Dec.  IS, 
by  the  Commissioner  of  Purchases  and  Supplies,  for  fire  hy- 
drants as  follows:  R.  D.  Wood  &  Co..  Philadelphia,  Penn., 
$25,545:  Kennedy  Valve  Mfg.  Co..  Elmira,  N.  Y.,  $26,384  and 
Roe  Stephens  Mfg.  Co.,  Detroit,  Mich.,  $27,200.     Noted  Dec.  10. 

+Cleveland,  Ohio — The  contract  for  three  steam-turbine,  re- 
duction-gear driven-centrifugal  pumps  for  the  Division  Ave. 
pumping  station  has  been  awarded  to  DRAVO-DOYLE  CO., 
Pittsburgh,  Penn.,  at  $129,667.  Bids  were  opened  Dec.  24. 
Noted  Jan.   7. 

Shadyside,  Ohio — An  election  will  be  held  Feb.  9  to  vote 
on  the  question  of  issuing  bonds  for  $45,000,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  water  system 
Noted    Dec.    24. 

Springfield,  Ohii>- — Press  reports  state  that  bids  will  be 
received  until  Feb.  6  by  the  Building  Commission  for  Infirmary 
Buildings,  at  office  of  County  Auditor,  Springfield,  for  con- 
structing a  water  system  for  the  new  County  Infirmary,  Bethel 
Township.     George  McCord  is  Pres.     Noted  Oct.  29. 

\Voodsflcld,  Ohio — The  Woodsfield  Water  Co.  plans  to  in- 
stall a  mechanical  filtration  plant  in  the  spring.  The  esti- 
mated   cost    is    $7000.      R.   W.    McKinney    Is   ("Jen.    Mgr. 

+South  Bend,  Ind. — The  contract  for  c.-i.  pipe  and  specials 
for  the  vear  1915  for  the  water  department  has  been  awarded 
to  LYN(^HBl'UG  FOUNDRY  CO..  Lynchburg,  Va.,  at  $21.75  per 
ton  for  c -i.  pii)e  and  2''.c.  per  lb.  for  specials.  Bids  opened 
Dec.    30.      Noted   Dec.    17. 

Redford.  Mich. —  (Official) — Bids  will  be  received  until  S:30 
a.m.,  Feb  1,  by  John  Venus,  Clk.,  for  constructing  a  water 
system.  Russell  A.  Murdock,  706  Free  Press  Bldg.,  Detroit,  Is 
Engr. 

Joliet,  III.— Bids  win  be  received  until  Feb.  1  by  Henry 
odenthal.  City  Clk..  for  constructing  a  reservoir.  Noted  Nov. 
1 2  and   Doc    3. 

•t'WIlmlnKton,  III. — The  contract  for  constructing  an 
elevated  steel  tank  has  been  awarded  to  OLASOOW-McCANN 
Cl>.,  JoUet.  at   $4875.      Noted  Nov.   26. 

Cllntouvlllc,  WIn. — The  citizens  plan  to  Install  a  144,000-gal. 
direct  connected  to  three-phase,  2200-volt  motor  at  the  water- 
works.     (Jeorgo   1).  Stewart   is  Supt. 

+St.  Paul,  Minn. — The  contract  for  meters  for  the  water 
system  lias  been  awarded  by  the  Purchasing  Committee  to 
MiONUY  It.  W()HTIIIN(1T(^N.  New  York.  N.  Y.;  2500  "Si-ln. 
meters.  $5.35;  300  ", -In..  $7.70.  and  85  2-ln..  $35.     Noted   Dec.   17. 

Fnlrvlcw,  Mont.  The  Council  contemplates  spending  $40,- 
000    for    the    construction    of   water    and   sewer   systems. 

Joplln,  Mo.—  Hugh  Mclndoe,  Mayor,  has  been  authorlicd 
by  the  Council  to  retain  engineers  to  prepare  plans  for  the 
conatructlon   of  a   municipal   water  system,      Noted  Oct.   8, 
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m.  I.imiIh,  M)i.  KIiIh  will  l>i<  ri'Ci'lvril  until  iiiKin,  Jim  22, 
by  th«  ll<>ai-<l  <>r  I'tilillc  Si<rvW-ii  for  ii  20,i)00,non>Kill.  MtiMitn 
lurblnp-<lrlvrii  oontrUiiKul  imiiui. 

glatrr.  >lo. — T.  C.  llrookM  At  Son  hiivo  hnoii  iirnntod  n  rriin- 
rhUe  to  roiinlruct  alul  o|ii'nit<<  n  wiitttr  nyittitin.  L.  10.  Kli<<|>- 
haril  In  Stipt. 

MurrrrralHirti.  Ark.-  Tho  WIIIImiiih  .M-  l-'r«i-iimn  Wiitoi-  & 
IjIvIiI  t'o.  liiiH  l>i<<<ii  iiu-or|>ornt«a  with  »  I'uiillul  of  tlO.OOO.  J. 
K.  WIllliiniM   IM   I'rt'B. 

Rrrtor.  Ark.— (Omrlitl) — RIdii  will  h«  rrrolveil  until  Feb.  ^ 
by  J.  <'  ItoKiTM,  t'hii.  Mil.  of  roniiii..  Wnlor  Imp.  I)l»t.  No.  1, 
for  lO-ln.  wolln  Krunk  I,.  Wilcox.  Symllrnte  Trum  Bldn.,  81. 
LiOUlM.    Mo.,    U    (\>nHUlt.    KuKr. 

^t'orpuH  «'brii>(l.  Trx. —  (tMllcliil)  —  IthlH  wore  rorolvcd  .Ian. 
.1,  for  i-oiiHtilirlliiK  a  waliT  KyMli'iii.  an  fnllowH:  I.Ot'lH  I.OCK. 
Monroo.  I.a..  at  J.Sti.Jll  (awanlnl  rotil  i  act ) ;  I'oniiniTiMal  Con- 
■  tructlon  Co.  |:;7n.ni!l;  Knl.-y  CoiiHtrurllOM  Co..  $:'r.|  ,('.04 : 
Forilon  *  Tavlor  ConHlrin-tlon  Co,  $T!l,S,ia  (all  for  Htiwl  iiljir-); 
Howar.l  Const  iiu-llon  Co..  jaon.lllll;  .SliiMinaii  Mai-lilm-  \-  Iron 
Woik.M.  $:tOl!.ll;.^:  Th.<  Syk«<»  Co..  »;il!M>40;  an<l  Tankawa  Con- 
utrurtlon  Co.  j;t2fi,77C   (o.-l.   plpt-).      Notcil    1  >«•(•.   3  anil   21. 

JnrkMonvlllr.  Trx. — Tbo  city  contomplntea  bulldlnK  two 
Impounilhik:  ns.Tvolr»,  one  on  Pierce  Branch  nn»l  tho  other 
on  Churchill   llranoh. 

rnrtlrll.  Okln. — Tho  city  plans  to  npoiiil   tTri.OOO  for  tho  Ini- 

firov^•nl(•Ilt  of  tho  water  system.     T.  B.  WoKord  Is  Supt.   Noted 
l«r.  i;> 

DoBtln,  Okln. — Tho  cttlsenH  plan  to  Hponil  $11000  to  make 
extensions  to  the   municipal   water  .lyMti-ni. 

Knlil,  Okln. — Honcls  for  $.'.0,000  wore  votofi  at  an  election 
tl»td  .Jan.  11.  according  to  press  reports.  The  proceeils  will 
be  used  for  tho  extension  of  tho  wati'r  system.  Peter  Bowers 
la  Mayor. 

Yale.  Okln. — At  nn  election  held  Dec.  31.  the  citizens  voted 
In  favor  of  Issuing;  $32,000  In  bonds,  the  proceeds  of  which 
win  be  used  for  the  Imnrovemont  of  tho  water  system  nnd 
the  construction  of  an  olectrlc-llKht  plant.  E.  A.  I'lerson  Is 
Clk.     Noted   Oct.   22   and    Dec.    24. 

Oitden,  l<nh — Washington  .Jenkins,  City  I^nirr..  is  preparing 
plans  for  tho  extension  of  tho  water  supply  mains  from 
Coldwator  Canon    to   the   artesian    wells   in    the   Otiden    Valley. 

^Modrnto.  Cnllf. — The  contract  has  been  .awarded  l)v  tho 
Board  of  Directors  of  the  Modesto  Irrigation  District.  to'lC.  K. 
Fl.V'NEY.  at  $12,4fi4,  for  constructing  the  Curtis  and  Sproul 
canals.      Noted   July   9. 

San  Dieiro.  Calif. — Plans  have  been  completed  by  H.  A. 
Whitney,  City  Hydraulic  Enpr.,  for  the  construction  of  the 
Bonita  pipe  line,  to  extend  from  the  Otay  main  to  13th  and 
H  St..  San  Dieso.  The  main  will  he  2S-in.  steel  pipe  with 
the  necessary  valves  and  flttlnRS,  and  will  be  40.500  ft.  long. 
Noted  Sept.  21. 

Santa  Pnuln.  Cnllf.^ — The  Pleas.int  Valley  Lemon  Co.  plans 
to  construct  an  irriKation  system,  estimated  to  cost  $100,000. 
S.  B.  Kingsbury   is   Pros,   and   A.  C.   Hardison   is   Engr. 

^Montrenl.  «iue. —  (Official) — The  contract  for  constructing 
the  Klein  b.isin  pumping  station  has  been  awarded  to  T.  P. 
DWYER,  414  Merchants  Bank  Bldg..  Montreal,  at  $6082.  Bids 
opened  Jan.   12.      Noted  Jan.    7. 

Anrora.  Ont. — .Vt  an  election  held  Jan.  4.  the  citizens  voted 
In  f.ivor  of  issuing  $S000  in  bonds,  the  proceeds  of  which  will 
be   used    for    the    construction    of   a    water    system. 

Enarx.  Ont. — Bonds  for  JfiSOO  were  voted  at  a  recent  elec- 
tion by  tho  citizens.  The  proceeds  will  be  used  for  the 
Improvement   of  the   water  system.      Noted   Jan.   14. 

Fort  ^VIllinm.  Ont. — The  Town  Council  plans  to  spend  $5000 
for  making  extensions  to  the  water  system.  R.  R.  Knight  is 
City  Engr. 

AthenM,  Greece — (Official) — A  book  in  French  and  Greek, 
describing  the  proposed  construction  of  a  water  and  a  sewer 
system  for  Athens  and  the  Pirjpus.  is  on  file  with  E.  C.  Porter. 
409  Custom  House.  New  York,  N.  Y.  The  concession  is  for 
70  years.  Work  is  to  he  started  20  days  after  ratification  and 
completed  in  12  years.  S.  Schliemann,  Washington,  D.  C,  is 
diplomatic  representative  of  Greece  to  this  country.  Noted 
Jan.  7. 

SBWERS 

Ronton.  MnMx. — P.ids  will  he  received  until  noon.  Jan.  22, 
by  Frank  Doherty.  Supt.  of  .Supplies,  for  iron  costings  for 
manhole   and    catch-basin    frames. 

Boiiton,  MaKH. — Bids  will  be  received  until  Jan.  26.  by  the 
Public  Works  Department,  for  constructing  sewers  in  South, 
East,  Kingston  and  Albany  St.  L.  K.  Rourke  is  Comr.  Noted 
Nov.   12. 

+Baiiton,  Maan. — (Official) — The  contract  for  the  construc- 
tion of  the  Faneuil  Brook  Vallev  Conduit  was  awarded  by 
the  Public  Works  Department  to  HK.N'UY  P.  SPINACH,  at 
$16,r.S4.  Other  bids  were:  Anthonv  Cefalo,  $16,661;  J.  Landis, 
$17,194;  McCarthy  &  Walsh.  $17,297:  .M.  de  Sisto,  $17,391;  J.  J. 
Conway,  $17,391;  West  Hoxbury  Trap  Kock  Co.,  $17,567;  M.  H. 
Kellev,  $17,962:  J.  Drisooll  .«i  Son.  $17,979;  Merrimac  Con- 
struction Co.,  $1S,149;  Anthonv  Barufaldi,  $18,449;  William  L. 
Dolan,  $1S.979:  and  John  McCourt  &  Co.,  $22,540.  L.  K.  Rourke 
is  Comr.     Noted  Dec.   17. 

+BoMton.  Mnaa. —  (Official) — Bids  were  received  for  con- 
structing the  Dent.  St.  brook  sewer  in  West  Roxbury  Dis- 
trict as  follows:  MEURIMAC  CONSTRUCTION  CO..  at  $25,466 
(awarded  contract);  West  Roxbury  Trap  Rock  Co.,  $25,758; 
Peter  Bompano  Co.,  $2>;.00S:  James  J.  Conway,  $29,272;  Henry 
Spinach  Contracting  Co.,  $30. .",07;  McCarthy  &  Walsh,  $30,779; 
Michael  Meehan,  $30,946;  M.  de  Sisto,  $31. 527:  .\ntony  Ba- 
ruffaldl,  $31,157;  John  Uindis,  $32,237;  Charles  Latorella.  $33,- 
495;  Martlno  de  Matteo,  $33,75s:  Antony  Cefalo,  $33,894;  Wil- 
liam J.  Barrv.  $34,170;  Peter  W.  Hill.  $34,170,  and  James 
Driscoll  &  Son  Co.,  $35,029.  L.  K.  Rourke  Is  Comr.  of  Pub. 
Wks. 


lliirironi,  I  niin.  ItlilM  will  b«  roci-lved  until  II  a  in.,  Jan. 
26.  I>v  tiK'  lliiMiil  (if  Conlriicl  un<l  Hupply,  for  coiiHtructlnK 
2000  ft  (if  10-.  ir.-.  IS-  iiikI  20-ln.  neworM  in  Krunklln  Ave., 
Montiiw.mi  St    nnd   Victoria   Rd. 

MiindnKton,  K,  Y.-  An  ordinance  IwiH  been  adopted  by  tho 
Town  Miiiint  for  tho  oHtalillxhiMi-nt  of  a  now  m-wi-.r  diHtrlct. 
•I'll.'  cHtlttialiMl  iiiMt  Ih  $9s,r)0i)  OcorKi-  VV.  Fuller,  170  Broad- 
way,   N.w     York,    N.    V.   Ih    KiiKr.      .S'oK^d    Dec.    17. 

\ptv  York.  N.  Y,--(l<iM(iUKh  of  Manhattan  )  —  (omclnl )  — 
Bids  will  bit  rocelvod  until  2  p.m.,  Jan.  2S,  by  MarcuH  .M. 
.MiirkM.  Pii'H,  lliiroUKb  of  .Manhattan,  for  rhanKlng  sewers  In 
viirliiiin  HtrootH. 

New  York.  !V.  Y.— (Borough  of  OueonM) — (OfMclal) — BIdH 
will  bo  rcoolvod  until  II  a.m,  Jan.  28,  liy  Maurice  K.  (;onnolly, 
I'roH,  Korough  of  Queonn,  for  constructing  Mewers  In  various 
MtrooiM 

Itoclimtrr,  N.  Y, — According  to  press  reports,  plans  arc 
being  prepared  by  Edwin  A.  FIkIiit,  RorhcMler,  for  the  con- 
Mtriictldn  of  an  iiuxlllarv  Hcwage-dlsp>.>Hal  plant  for  tho 
llrlKhton    Section.      The    estlmatiMl    cost    Is    $SO,000. 

Cnniilen,  N,  J. — The  City  Council  has  passed  an  ordinance 
aulhiirlziiig  the  construction  of  sewers  In  Louis,  26th  St.  and 
llarrlsiin    Ave       William    I).   Brown    Is   Clk.      Noted    Dec.    24. 

Jcmcy  tily,  \.  J. — (leorgo  A.  Johnson,  New  York,  N.  Y., 
lias  been  retained  as  Consult,  I'Thgr.,  to  prepare  plans  for  the 
construction  of  .-i  sewage  dlspoHal  works.  The  money  Is  not 
yet  available.     Noted   Jan.   7. 

Trpnton,  N.  J. — Hering  &  firogory,  Kngrs.,  New  York,  N. 
v.,  have  prepared  jilans,  according  to  press  reports,  for  the 
construction  of  a  sewage-disposal  plant  and  a  sewage-pump- 
ing   station.      The    estimated    cost    is    $400,000. 

JohnMtuwn,  I'enn. — A  rejiort  has  been  comi)leted  by  Clark 
P.  Collins,  Engr.,  on  the  installation  of  a  sewer  system  and 
sewage-disposal    iil.-mt.      The    estimated    cost    Is    $353,383. 

-Al'hllndelphla,  Penu. —  (Ollici.il) — Bids  will  be  received  by 
M.  L.  Cooke.  l)lr.,  until  norm,  Feb.  4.  for  constructing  a  main 
sewer  In  Indiana  St.  The  estimated  cost  is  $200,000.  For 
details    see    advertisement    under    "f'ontracts    To    Be    Let.'" 

Wllnilngtun,  I)el. — An  ordinance  has  been  adopted  by  the 
City  Council  .authorizing  ,a  bond  issue  of  $75,000,  the  proceeds 
of  which  will  be  used  for  improvement  to  the  sewer  system. 
H.    W.    Howell    Is   Mayor. 

+nnltiniore.  Md. —  (Official) — Bids  were  received  by  the 
Sewerage  Commission  for  construction  of  sewers  in  Dist.  5-B 
under  Contract  141  as  follows:  B.  F.  SWEETEN  &  SONS.  $63,- 
825  (awarded  contract);  M.  0"Herron  &  Sons,  $66,862;  Slack  & 
Slack,  $68,333;  Carozza  Bros.  &  Co.,  $68,718;  P.  A.  Rose,  $69,- 
262:  Albert  J.  Boyle,  $70,183;  D.  M.  Andrews  Co.,  $72,046;  Gal- 
lagher &  Bryan  $75,724;  Ryan  &  Reilly  Co.,  $76,854,  and  Jam<;s 
Perry  &  Sons,  $78,524,  and  for  Contract  No.  142  for  Section  3 
of  the  Jones  Falls  Interceptor  as  follows:  M.  O'HERRON  & 
SONS,  $35,941  (awarded  contract);  Slack  <&  Slack,  $36,053; 
Ryan  &  Reilly,  $39,694;  James  Ferry  &  Sons,  $43,132.  and  Gal- 
lagher  &    Bryan.    $43,302. 

Colunibin,  S.  C— Bids  will  be  received  until  10  a.m.,  Jan. 
29,  by  F.  C.  Wyse,  Supt.,  for  constructing  10  miles  of  sewers. 
Noted   Jan.    7. 

Went  I'alni  neiieh.  Fla. — Bids  received  Jan.  5  by  the  City 
Council  for  constructing  sewers  have  been  rejected.  The 
contract  will  soon  be  readvertised  for  this  work.  The  J.  B. 
McCrary  Co.,  Atlanta,  Ga.,  is  Engr.     Noted  Nov.  23  and  Dec.  31. 

Birminghnin,  Ala. — An  ordinance  has  been  adopted  by  the 
City  Commission  for  the  construction  of  a  sanitary  sewer  in 
the  Enon  Ridge  District.  The  estimated  cost  is  $12,500.  Julian 
Kendrick  is  City  Engr. 

Beilaire,  Ohio — According  to  press  reports,  bonds  for  $15,897 
have  been  sold,  the  proceeds  of  which  will  be  used  for  sewer 
and  street  work. 

BrewMfer,  Ohlf>— According  to  press  reports,  bonds  have 
been  sold,  the  proceeds  of  which  will  be  used  for  constructing 
a    sanitary    sewer    system.      Noted    Dec.    24. 

-ACnnibridge,  Ohio — (Official) — Bids  will  be  received  by 
J.  B.  Clark,  Dir.  of  Pub.  Ser.,  until  noon,  Feb.  11,  for  sewer 
and  street  paving  work.  The  estimated  cost  is  $7000. 
For  particulars  see  advertisement  under  "Contracts  To  Be 
Let." 

Cincinnati,  Oliio — (Official) — Bids  will  be  received  by  Philip 
Fosdick,  Dir.  of  Pub.  Ser.,  until  noon,  Jan.  27,  for  the  con- 
struction  of  main   and   lateral   sewers   in   District   No.    2. 

+Cleveland.  Ohio — Press  reports  state  that  the  contract 
for  constructing  a  sewer  in  East  93d  St.,  from  Carr  Ave., 
N.  K.,  to  Lake  Erie,  has  been  awarded  to  WALTER  P.  GIB- 
BONS,   at    $48.S23.      Noted    Dec.    24. 

Hamilton,  Ohio — Press  reports  state  that  plans  have  been 
submitted  by  Frank  Weaver,  City  Engr.,  for  the  construction 
of  sanitary  sewers  in   East   Hamilton   and   Lindenwald. 

Kent,  Ohio — At  a  recent  election  the  citizens  voted  in  favor 
of  issuing  $90,000  in  bonds  for  constructing  a  portion  of  a 
sanitary    sewer    system. 

LnneaMter,  Ohio — Bids  will  be  received  by  John  A.  Mayer, 
Dir.  of  Pub.  Ser.,  until  Jan.  28,  for  constructing  a  sewer  in 
Wheeling    St. 

+L,ornin.  Ohio— (Official) — The  contract  for  constructing  a 
sanitary  sewer  in  East  35th  St.,  from  Clifton  to  Dallas  Ave., 
has  been  awarded  to  RANDALL  &  COOPER,  Lorain,  at  $7092. 
Noted    Dec.    24. 

+Fort  AVayne,  Ind. — Press  reports  state  that  the  contract 
for  constructing  a  main  sewer  in  the  southeastern  section 
of  the  city  has  been  awarded  to  the  S.  G.  SHEETS  CO., 
South  Bend,  at  $38,531.     Noted  Nov.   26. 

+IndianapoIiH,  Ind. — The  contract  for  constructing  a  sewer 
in  W.irman  Ave.,  from  Morris  St.  and  Eagle  Creek  to  Tibbs 
Ave.,  has  been  awarded  to  the  SHEEH.^N  CONSTRUCTION  CO. 

+Xorfh  Chiongo,  III. — A  contract  has  been  awarded  to 
ANTO.N'  DUDEK,  at  $13,630,  for  constructing  sewers  in  Lin- 
coln,  South   Victoria,   12th,   13th   and   14th    St. 
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Rockford,  HI. — Press  reports  state  that  bids  will  be  re- 
ceived by  W.  W.  Bennett,  Pres.  of  the  Bd.  of  Local  Improvt., 
until  Jan.  27,  for  constructing  the  Southeast  End  sewer 
District. 

•^MUivaukee,  Wis. — See  item   under  Miscellaneous;   Sewers. 

+riiiiton,  loTva — Press  reports  state  that  the  contract  for 
constructing  a  sewer  in  Fourth  St.  has  been  awarded  to  A. 
R.   COFFEE,   Decorah,  at   $516S.     Noted   Oct.    1. 

Kenwood,  Iowa — .-Vccording-  to  press  reports  the  City- 
Council  contenii)lates  constructing  a  sewage  disposal  plant, 
estimated   to  cost   $25,000. 

Posti-IIIe,  Iowa — Bids  will  be  received  until  7.30  p.m.,  Jan. 
29,  for  the  sale  of  $20,000  of  the  $25,000  in  bonds  which  were 
voted  Oct.  12.  The  proceeds  will  be  used  for  the  installation 
of  a  sewerage  system.     Noted  Oct.   S   and   Nov.   12. 

Mitchell,  S.  D. —  (Official) — Bids  will  be  received  until  8 
p.m.,  Feb.  1,  by  Thomas  Eastcott,  City  Audr.,  for  constructing 
a  lateral  sewer. 

Carutlierjtville,  Mo. — According  to  press  reports  an  election 
will  be  held  Jan.  L'fi,  to  vote  on  the  question  of  issuing 
$32,000  in  bonds  for  extending  the  sewer  system. 

Hou.iton,  Tex. —  (Official)— Bids  will  be  received  by  E.  E 
Sands,  City  Engr.,  until  2  p.m.,  Jan.  25,  for  the  construction 
of  reinforced-concrete  collecting  tanks.  Estimated  cost,  $6600. 
Noted  Nov.  12. 

•kSan  .Antonio,  Tex. — Official) — Bids  will  be  received  by 
Fred  Fries,  City  Clk.,  until  4  p.m.,  Feb.  1,  for  the  construction 
and  completion  of  sanitary  and  storm  water  sewers.  The 
contract  was  previously  let  to  W.  G.  Schuwirth  Co.  For 
particulars  see  advertisement  under  "Contracts  To  Be  Let." 
Noted    Nov.    26. 

San  Benito,  Tex. — Press  reports  state  that  an  election  will 
be  held  Feb.  2,  to  vote  on  the  question  of  issuing  $8000  in 
bonds  for  the  construction  and  improvement  of  the  sewage 
disposal   plant  and   the   streets. 

TuLsa,  Okla. — According  to  press  reports  the  City  Council 
contemplates  extending  the  sanitary  and  storm  systems,  at 
an  estimated  cost  of  $12,000  and  $80,000  respectively.  T.  C. 
Hughes   is  City   Engr. 

Portland.  Ore. — The  only  bid  received  by  the  City  Commis- 
sion for  the  reconstruction  of  the  East  Alder  St.  sewer  was 
that  of  Giebisch  &  Joplin,  at   $23,969. 

Rnreka,  Calif. — According  to  press  reports  plans  will  be 
prepared  bv  G.  A.  Strand.  City  Engr..  for  the  construction  of 
septic  tanks  to  take  care  of  the  sewage  emptying  into  Elk 
River. 

+.<«an  Francisco,  Calif. — The  Board  of  Public  Works  has 
awarded  a  contract  for  the  construction  of  a  sewer  in  19th 
Ave.,  from  Noriega  St.  to  20th  Ave.,  to  KARL  EHRHART, 
at    $49,984. 

Santa  Monica,  Calif. — Press  reports  state  that  John  Morton, 
City  Engr.,  has  prepared  plans  for  a  system  of  storm  sewers, 
estimated  to  cost   $225,000.     Noted  Dec.   3. 

Sierra  Madre,  Calif. — According  to  press  reports  the  City 
Trustees  contemplate  constructing  a  sewer  system  in  Canon 
Park.  W.  F.  Bixby,  502  Mason  Bldg-,  Los  Angeles,  is  City 
Engr. 

G.4RBAGE: 

Slieltan,  Conn. — Bids  will  be  received  until  Feb.  9,  by 
George  E.  Barlow,  Warden,  for  the  removal  and  disposal  of 
ashes  and   garbage   in   Shelton   Borough. 

New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  bv  Maurice  E.  Connolly,  Borough  Pres.,  until 
11  am  Jan.  29,  for  the  general  construction  of  a  destructor 
plant  at  Flushing  Ave.,  near  Metropolitan  Ave.,  Ridgewood. 
The  amount  of  security  required  is  $30,000. 

+#HibbinK,  Minn.— The  contract  for  the  installation  of  a 
garbage  incinerator  has  been  awarded  to  the  McGUIRE  IN- 
CINEKATOK  CO.,  Chicago,  at  $9500.  Noted  Dec.  31,  Jan.  14 
and  21. 

Joplln,  Mo. —  Press  reports  stated  that  J.  Fricke,  St.  Louis, 
contemplates   the   construction    of   an   incinerating   plant. 

Frenno.  Cniif. — E.  M.  Prescott,  of  the  Fresno  Brick  &  Tile 
Co.,  has  maile  a  proposition  to  the  city,  agreeing  to  build  a 
garbage  Incinerator  to  cost  $60,000,  if  the  city  will  grant  him 
the  privilege  of  the  collection  and  disposal  of  garbage. 

STRKpyi'S   AND   ROADS 

RoHton,  Manx. — Press  reports  state  that  the  City  Council 
contemplates  the  widening  of  Exchange  St..  from  25  to  60  ft.. 
Chaniiey  St..  from  40  to  70  ft.  and  Arch  St.  from  50  to  70  ft. 
1.,.  K.   n'ourke  is  Comr.  of  Pub.  Wks. 

F'.aiit  Providence,  R.  I. —  ((Official) — Bids  will  be  received  by 
the  Town  Council  until  S  p.m..  Feb.  2  for  100.000  granite  blocks 
to  be  delivered   at   Fox   Point.   R.  I. 

+  Arcade,  N.  Y. — T'ress  reports  state  that  the  contract  for 
paving  East  Main,  IJlit-rtv.  Church  and  Park  St.  with  brick  has 
been  awarded  to  F.  M.   FOOTK. 

I.oekport.  N.  Y. —  tilds  will  be  received  by  the  Board  of 
County  Supervisors  until  Jan.  23.  for  constructing  Lewlston 
ltd.  or  Chestnut  Hidge  County  Rd.  No.  14  in  Royalton  Town- 
ship and  for  the  QiiiikiT  Rd.,  or  County  Rd.  No.  15  In  Hnrtland 
aiKl    Somerset   Townships. 

New  Vork,  N.  V. —  fKorough  of  Brooklyn)  —  (Official)-  Bids 
will  !)»•  received  by  L.  H.  Pounds,  Pres.  of  the  Borough  of 
Brooklyn,  until  11  a.m..  Jan.  27.  for  Improving  Front  St.. 
from  AVbmiH  to  Bridge  St..  Hicks  St.,  from  Warren  to  HarrlHon 
St  HudMf)!!  ,\vc.  fro^n  NiisHau  St.  to  Dekalb  Ave.,  and  95th 
St.,    from    lUilgo    Hlvd.    to   Third    Ave. 

+  Hyrnc»He.  N.  Y. — The  contract  for  paving  North  Crouso 
Ave  rrriiii  P.iirtMt  Ave.  and  Lodl  St.  has  been  awarded  to  (ll'Y 
B.    DHIsISON   111    $5536. 

CroHHwiekM.    N.    .1 (OffichiD  — Pldw    were    received    Jan.    Ifi. 

for  tonHtructlng  the  Cbestertleld-.rMcolislown  ltd.  with  nia- 
cadiim  iind  n  bltiinilnoun  rlresulng  im  ridlowH:  TIhmum.m  .1.  H.'ii- 
rett.    Koel.llng.    N.    J..    $25.    725;    J.    F     Shiinl.-v    Co..    I  •blladelphln. 

I'enn.,  $33,610;   Paul  J.  Snyder  Ct> .   l-blladeliihlu.    I n..   $24,679; 

I!.   Frank  Htrntfon.  Trenton.   N.  J..    $27,974;   11.   Ilafeinnn.   Free- 


hold N  J..  $23,861;  Kellev-McFeelev  Co..  Camden.  N.  J..  ?29.- 
950;  The  Juniata  Co.,  Philadelphia.  Penn.,  $29,920;  Charles  A. 
Ried  Co..  Trenton.  N.  J..  $27,278;  Joseph  Jlngola.  Trenton.  N.  J., 
$23,365;  J.  L.  Le  Compt.  Lakewood,  N.  J.,  $23,890.  Noted  under 
Chesterfield,  Jan.   14. 

Jersey  City,  N.  J. — According  to  press  reports  bids  will 
soon  be  received  by  the  City  Commission  for  improving  Pol- 
lock Ave.  from  West  Side  to  Mallory  Ave..  Sheffield  St.  from 
Ocean  to  Rutgers  Ave.   and  Brown   PI. 

New  Brun.swick,  N.  J. — The  Board  of  Freeholders  will  re- 
ceive bids  until  2;30  p.m..  Jan.  25.  for  tlie  construction  of  a 
concrete  pavement  on  the  Roosevelt-Woodbridge  Rd.,  Section 
3.  from  Vernon  Way  to  Woodbridge  Ave.  Alvin  B.  Fox,  Perth 
Amboy,    is    County    Engr.      Noted    Dec.    10. 

Greensbnrg,  Penn. — Bonds  to  the  amount  of  $250,000  have 
been  sold,  the  proceeds  of  which  will  be  used  for  building 
roads  throughout  Westmoreland  County. 

•fRiciimond,  Va. — The  contract  for  completing  extension 
of  Grace  St.  has  been  awarded  to  H.  H.  GEORGE,  at  approxi- 
mately  $20,000. 

Clearwater,  PMa. — Press  reports  state  the  City  Council  con- 
templates an  expenditure  of  $40,000  for  street  paving.  A 
bond  issue  of  $15,000  for  street  paving  was  voted  Oct.  6. 
J.  N.  Drew  is  City  Engr.     Noted  Sept.   3. 

Eustis,  Fla. — Press  reports  state  that  an  election  will  be 
held  Feb.  2  to  vote  on  the  question  of  issuing  $35,000  in  bonds 
for  paving  and  constructing  storm  sewers.  I.  N.  Kennedy  is 
Mayor. 

+Fort  Pierce,  Fla. — A  contract  for  completing  the  road 
south  from  Fort  Pierce  has  been  awarded  by  the  Commis- 
sioners of  St.  Lucie  County  to  J.  G.  COATS  &  CO.,  Fort  Pierce, 
at   $14,000. 

Tallahassee,  Fla. — Press  reports  state  that  A.  H.  Williams, 
Citv  Clk.,  will  receive  bids  until  Feb.  1.  for  the  sale  of  $34,000 
in  bonds  for  grading,  curbing  and  paving. 

+Titu»ville,  Fla. — The  contract  for  constructing  roads  has 
been  awarded   to  BENJ-A.MIN  AKERMAN,  Titusville,  at   $5133. 

Magnolia,  Jliss.— Bonds  for  $100,000  have  been  sold  by  the 
Commissioners  of  Pike  County,  the  proceeds  of  which  will 
be    used   for   constructing  roads. 

•f-AIexandria,  La. — The  contract  for  resurfacing  Third  St. 
from  Elliott  to  Bellier  St.  has  been  awarded  to  GAILEY  & 
CLARK.      Noted   Dec.   31. 

^ChnttanooKa.  Tenn. — The  contract  for  improving  Main  St. 
in  North  Chattanooga  has  been  awarded  to  the  NOLL  CON- 
STRUCTION CO.,  at  $12,513. 

Louisville,  Ky. — Bids  will  be  received  by  the  Louisville  Bd. 
of  Pub.  Wks.  until  Jan.  27,  for  the  reconstruction  of  Market 
St.  from  Jackson  to  Hancock  St.,  and  Lytle  St.,  from  15th  St. 
east,    with   vitrified    block.      The    estimated    cost   is    $5500. 

Akron,  Ohio — Bids  will  be  received  by  James  McCausIand. 
City  Audr.,  until  noon.  Feb.  8,  for  the  sale  of  $105,325  in 
bonds  for  street  improvements. 

.\Hhtabula,  Ohio — Press  reports  state  that  bids  will  be  re- 
ceived bv  M.  H.  Turner.  Dir.  Pub.  Ser.  for  paving  South  Ridge 
Rd..  estimated   to  cost  $44,870. 

Bellaire,  Ohio — Bids  will  be  received  by  R.  S.  Crow.  City 
Audr.  until  Jan.  25  for  the  sale  of  $30,627  in  bonds  for  paving, 
curbing   and   otherwise   improving   North  Jefferson   St. 

-A-Canibridge,  Ohio — (Official) — See   item  under  "Sewers." 

+Cincinnati,  Ohio — (Official) — The  contract  for  improving 
Niles  Ave.  from  Delta  to  Halpin  Ave.  with  brick  has  been 
awarded  to  WAGNER  &  BREHNING,  Cincinnati,  at  $4340. 
Noted  Dec.   24. 

Cincinnati.  Ohio — (Official) — Bids  will  be  received  by  Wil- 
liam Leimann,  City  Audr.  until  noon,  Feb.  11  for  the  sale  of 
$280,000  bonds  for  improving  streets  and  roads. 

Hamilton,  Ohio — Press  reports  state  that  the  City  Council 
contemplates  paving  North  Second,  North  Eighth.  North  Ninth, 
Washington,  Buckeye,  South  Sixth  and  South  Seventh  St. 

Lima,  Ohio — Bids  will  be  received  by  the  County  Commis- 
sioners until  Jan.  30.  for  improving  North  West  St.  from 
Murphy  St.  to  Robb  Ave.     H.  J.  Lawlor  is  County  Audr. 

Mt.  Ciilead,  Ohio — (Official) — Bids  will  be  received  by  the 
Commissioners  of  Morrow  County  until  11  a.m.,  Jan.  29.  for 
the  construction  of  the  Mo7.ier-(;ruber  Rd.  in  Canaan  Town- 
ship.    C.  O.  Higgins  is  County  Audr. 

Paulding,  Ohio — (Official) — Bids  will  be  received  by  Edward 
McGaharan.  Couiitv  Audr.  until  1  p.m.,  Feb.  24  for  constructing 
37.146   lin.ft.   of  earth   road. 

Port  Hurftn,  Ohio — Bids  will  be  received  by  Albert  P.  Ryan. 
Clk.  of  the  ltd.  of  Rd.  Comrs.,  until  Feb.  11  for  building  3H 
miles  of  class  E.  macadam  road. 

SprlnKfleld,  Ohio — Press  reports  state  that  plans  are  being 
prepared  by  M.  J.  Bahin,  City  Engr.  for  the  Improvement  of  a 
number  of  streets. 

+Troy,  Ohio — The  Board  of  Control  has  awarded  the  con- 
tract for  paving  South  Walnut  St.,  to  HENNESSY  BROS., 
Pl<iua  at   $11500. 

Troy.  Ohio — Bids  will  be  received  by  Henry  J.  Beck,  Pir. 
Pub.   Sir.   until  Jan.  27  for  jiaving   Market  St. 

Indlnnn—  (Official) — Bids  will  be  received  as  follows  for 
road  construction   in   Indiana: 

Wabash,  until  1:30  p.m.,  Feb.  2.  by  the  Commissioners  of 
Wabash  County,  for  constructing  a  tnacadam  road  in  Liberty 
Townshli).     1).  Shovvalter  Is  Audr. 

Vlncennes.  until  2  p.m..  Feb.  2.  by  the  Commissioners  of 
Knox  County,  for  constructing  four  gravel  roads.  Joseph  I. 
Muentzer  is   Audr. 

Miinrle,  until  10  a  in  .  Feb.  3,  by  the  Commissioners  of  Del- 
aware Counlv.  I'or  c  (inslriictlng  gravel  roa<ls  in  Delaware. 
WiiNhlngton    and    tinlon    Townships.       F.    M.    Williams    is    Audr. 

Shelbvvllle.  until  11  a  in.,  Feb.  3,  by  the  Coniinlsslon.-rs  of 
Shelby  County,  for  constructing  a  road  In  Noble  Township. 
F.    W.   Fagel    Is   Audr. 

Muin-le.  unlll  10  am.,  Feb  3,  by  the  Commissioners  of 
Melawnre  (^ounty,  for  const rui'llng  three  gravel  roatis  In  Har- 
rlHon   Township.      I'    M.    Williams   Is   Audr. 
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BvnnNVlllp,  until  10  n.m.,  FpI>.  4,  l>y  lh«  ConinilMiilonorM  of 
VanilprliuiK  ('ouiity.  for  CDiiMtriictliiK  ii  nirk  roml  In  Pontor 
Towni<til|>       r     I'     Hi'nrd    In   Anilr. 

Ill»»nilnul»it.  Iiiil.      (Oltlclitl)  -MIiIh   will   lir   rot-olvnil  l>y   Iho 

ConmilHHl iH    of    liriM-ni'    <'i>iinty    nnlll    2    ii.ni.,    Knii.    U.    for 

the  ciuiNt  I  iii'tlnn  of  »  iiiitciiiliiniliiiMl  roiiil  In  WitiihlhKlon  Town- 
ahip      <:     I':     Klil<l    In   Auilr. 

^('(■Iiintliiiii,  Inil — A  ronlrm-l  for  conNlructlnir  n  county 
lino  loiiil  hiiN  lii'iMi  iiwiirilixl  liv  tli«  <'onunliiiiloni>rN  of  lliirtliolo- 
nit<w  iiMil  Ix-i-iitiir  t'ountlt'H  (o  C  T.  NI'OKNT.  llitrtHVlIU',  Ind.. 
at  $fi!>tc>. 

InillnnniiolU,  Ind.— ((.Xlli-liil )  -U\,>\h  will  lio  riuolvoil  by  tli« 
Bo:u<l  »r  l-iilillr  Wurkn  until  III  ii  ni  .  Jiwi.  'iU,  fur  r>00,0(l(l  Kikl. 
of  roa.l  oil 

4ri>miiii<li,  Inil. — (txllcliil)  —  A  contract  for  conHtructlnn 
11  Ki:>*«'l  romlH  liiiM  lo-cn  iiwiirilcil  liy  tlu«  rnninilHMJonorH  of 
MiirKliall   Counly    to    II.    N     IIAKNKS   &    fl)..   iit    |sfl.7fii:. 

♦N|iriippr.  Inil,  A  ronlnicl  for  coMHtructlnK  n  llnicMtonn 
roml  In  Kniiiklln  'rownxlilii  Ii.ih  lu-cn  nwnrdiMl  liv  tlio  C^iininilii- 
■lonvrx  of  (>w.-n  I'ounty   to  IlIt^KMAN   *   McllltlDi;.   Krcoiloni, 

Inil..  at  $iim;7:i. 

nrtntll.  Mich.-  The  P:irk  (^>mMll»HloncI•|l  liiivc  cNllninliMl  the 
•^t  of  ic.>.iii  fatlnK  7 'a    nillcd  of  lioiili-viinl  iit   j:iriO,lMl(i. 

^Kucnnnlin.  Mich.  .\  i-ontiiicl  for  KraillliK.  illtcliiMK  iinil 
.u-ifailainiKiiiK  the  .MiiniNtiiiiic  tiiiiik  roail  huH  been  awarilid  to 
|:UMII.I':K    I'.Uo.S..    i;ia<li<lonc.    Mich. 

I'oiitlar.  >llch.— (Olllcial)  — lllil.s  will  be  received  by  the 
lloanl  of  I'ounty  Uoad  ConiintHHionerH  until  10  a.m..  Jan.  23, 
for  iMilblluK  ■l-\  nilb'.s  of  loiicTctc  road  on  Woodward  Ave. 
from  Koval  (<nk  and  IliiiniiiKbain  VIILikcm. 

+l*arlii.  Ill, — Tlio  contract  for  pavlni;  lOast  l^nlon  .St.  from 
Main  to  Huiiia  Vl.sta  ,St.  has  been  awarded  to  ALA.V  J.  PAll- 
Itl.^H.   at    $7;'01. 

^KrniMhn.  Wl«. — The  C.  PKTKU.SON  CON-STRITCTION  CO. 
has  l>ci-ii  awarded  n  contract  for  pavInK  HldKC  St.  at  $20,000. 
Noted  Hec,   ::i. 

Clnrlniln.  lon-a — Press  reports  state  bids  will  be  received  bv 
T.  .\.  Wilson,  t^lty  Clk.  until  Mar.  l.";  for  pnvhiK  Chestnut, 
Ornnt  ami  Water  .St.     M.  C.  Ilnll.  Centervllle,   Iowa  Is  Kn^r. 

^Mannlnu:,  lonn — A  contract  for  2r).78.'i  sq.vd.  of  paving:  and 
9521  lln.ft.  of  curbing  has  been  awarded  to  C.  L.  MOSHEU, 
.Sioux  City.   Iowa,   at   $r>s,fi23. 

MnrnhnlUimn,  Innn — Press  reports  state  that  bids  will  be 
recelve.l  by  .1.  J.  AVIlson,  City  Clk.,  until  Feb.  15,  for  pavlnp  a 
number   of   .-itreets. 

^Indrprnilenrr,  Mo. — A  contract  for  Rradinp:  and  draining 
six  miles  of  the  lUue  Mills  ami  Siblev  Ud.  has  been  awarded 
to   the    OAVIDSON   CONSTUVCTION   CO.,    at    $13.9S7. 

St.  I.ouIh,  Mo. — Frank  W.  BufTiini.  .State  Highway  Conir.. 
has  employed  an  engineer  in  St.  I.ouls  to  establish  lines  and 
rijfht-of-way  for  the  proposed  eastern  branch  of  the  Red  Ball 
Improved  roadway  to  be  constructed  between  St.  Charles  and 
Clarksville. 

+Fort  Worth.  Tex. — A  contract  for  constructing  100,000 
sq.yd.  of  asphaltic  concrete  pavement  has  been  .nw.Trded  to  the 
ROACH  &  MANIGAX  CO..  Meniphi.s  Tenn.,  at   $23.-..000. 

Kroenvlllc.  Te.x. — Bids  will  be  received  by  the  Board  of 
Permanent  Road  Commissioners  until  Jan.  27.  for  the  con- 
struction of  a  system  of  highways  in  Road  District  No.  1. 
Julian  C.  Field,  Greenville  is  Consulting  ICngr. 

Sathrrlnnd  Sprinen.  Tex. —  Press  reports  state  that,  at  a  re- 
cent election,  the  citizens  voted  to  issue  bonds  for  road  con- 
struction. 

Monntnin  Home,  Idnho — The  County  Commissioners  con- 
template building  a  six-mile  road  from  Mountain  Home  to 
Bruneau.  estimated   to  cost  $1.").000. 

Morton.  ^Vnnh. — Press  reports  state  that  plans  are  being 
prepared  for  the  improvement  of  Main  St.  from  Railroad  to 
Third   St. 

Olrnipia.  AVash. — Press  reports  state  that  plans  are  being 
prepared  by  W.'H.  Yeager,  County  Engr.  for  the  completion  of 
the  Stanke  Rd. 

♦  Seattle.  \Vash. — The  City  Council  has  awarded  a  contract 
for  highway  construction  to  W.  W.  WILCOX,  Sunnvdale. 
Wash.,  at  $30..'?66. 

Seattle,  >VaMh. — Bids  will  be  received  by  A.  P.  Denton. 
County  Engr..  until  Feb.  10.  for  grading  20  miles  of  road  from 
Auburn  to  Enumclaw.  estimated  cost  $SO0n  and  ten  miles  of 
road  from  Ronton  and  Issaciuah.  estim,ited  cost  $70,000. 

+Freiinn.  Cnllf. — The  CALIFORNIA  ROAD  &  STREET  IM- 
PROVFIMKNT  CO.  has  been  awarded  the  contract  at  approxi- 
mately   $40.onn    for    paving    K    St. 

•fLonebeaeh,  Calif.— The  LOS  ANGELES  PAVING  CO..  4  06 
H.  W.  Hellman  Bldg.,  Los  Angeles,  has  been  awarded  the  con- 
tract at  $3.'i.914  for  improving  American  Ave.  from  Sixth  to 
Anaheim   St. 

Sacramento.  Cnlif. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Feb.  1.  by  the  State  Highway  Commission,  515  Forum 
Bldg.,  for  the  construction  of  a  state  highway  in  Butte 
County,  from  Nelson  to  Chico,  about  12.6  miles  long. 

San  Francinoo.  Calif. — The  Board  of  Public  Works  will  soon 
receive  bids  for  paving  Corbett  Ave.,  from  Danvers  St.  to 
Caselli  Ave.,  the  estimated  cost  of  which  is  $19,000;  and  grad- 
ing Pennsylvania  Ave.,  from  20th  to  22nd  St.,  the  cost  of  which 
is  estimated  at   $22,000. 

♦MalMonneuve,  ftue. — The  contract  for  grading  and  paving 
Pius  IX  Blvd.  has  been  awarded  to  the  FEDERAL  ENGINEER- 
ING &  CONTRACTING  CO..  Montreal  at  $96,000.     Noted  Dec.  17. 

INDISTRIAL  WORKS 
Beaton.  Maaa. — Arthur   A.  Vinol,   Arch.,   has  prepared   plant) 
for  the  construction  of  a  four-story.  90xll2-ft.  garage  on  West 
Dedham   St..    for   the   Tremont    Realty   Corporation.      The    esti- 
mated   cost    is    $80,000. 

BofTnlo.  X.  Y. — The  Eastern  Grain,  Mill  &  Elevator  Corpor- 
ation recently  incorporated  with  a  capital  of  $1,000,000  will 
construct  a  grain  elevator  along  the  Buffalo  River.  The  plant 
■will  have  a  capacity  of  1.000,000  bu. 


Nr»*    Vork.    N.    V. —  (noroiiKh    of    Bronx  )  —  I'liinH    hnvo    boi  n 
piepuied   by    lOdwnril   J.    Ityrne,    Arch..    3029  Tlilril   Ave.    for   th.> 
i-iiimt  nii'ljiin  of  a  oik'-mIoiv,   biiik  mid   hIomi'  KariiKi'  on  Kouth 
ern   Blvd.  neiir   KiiMt    llUiil  SI.      ICNllmali-d  eoHt,  $:ill,llllll. 

Me«v  \itrk,  \,  V.  illorouKh  of  llroiix  I  — Paul  <'.  Iliinler, 
Arch.,  nil  ,N'lntli  ,\ve..  New  Vork,  Ih  prppailng  plaiiH  for  ullei - 
ullotiH  and  addllloMN  to  the  four-Nlory  xarage  on  WaNhltiRloii 
near  Tremont  Ave.,  for  the  Trninonl  GiiraKe  Co.  iOMtltnaled 
I'ONt,    $12,11(10. 

Mew  Vork,  ,\.  V.  (Itoroiigh  of  ISrofiklvii)  The  Knlcker- 
boeker  Ice  Co.,  HHO  llroadwiiv  will  roMMlruel  n  lliroe-Htory, 
"■IxIflO-fl..  HloroK'!  and  Htulile  nt  llonri  an<l  Fourth  Ht.  EnII- 
inaled  roHl,  l.'.o.noo.  MorteiiHon  «t  Co.,  405  LexlliKlon  Ave., 
New    Vork.  an-   ArchH. 

New  York.  .M.  V.— (Borough  of  Brooklyn) — L.  Hchopp,  Hud- 
Hon  and  I  inane  St.,  Now  Vork,  conteniplatnH  tho  conHtructlon 
of  a  1 00x1. HI- ft.,  factory  at  191-205  WaMhlnglon  ami  Concor.l 
St..    Brooklyn. 

+  !Se»*  Vitrk,  IV.  Y. —  (Borough  of  Qiieens)  The  contract  for- 
tho  i-onHli'iietloii  of  a  one-wtorv,  70xl(io-ft.  garage,  on  lllllHldi- 
Ave,  Jamaica,  L.  I.,  for  I).  KoNter.  Iliiir.n  St.,  has  bei.-n  aw:trded 
to  II.  WOdI).  25.S  Ilalsey  St..  Ilrooklvn.  EHtliiiatcd  eoHt.  $10.- 
000. 

\ew  York,  IV.  \ — (Borough  of  Richmond) — The  Mexican 
Petroleum  Co..  haM  had  tentative  planH  preparod  for  the  con- 
Htructlon of  a  conerele  oil  plant  at  M.irlneiH  Harbor,  .S.  I.  The 
eHtlinate.l  cost  is  $1,500,000.  Frederick  R.  K<;llogg  Ih  Inter- 
ested.     CoiiNtructioii    will    lie    Htarted    about    .luiie    I. 

Athenln.  \.  J.--l!iilH  will  be  received  iiboiit  Feb.  1,  bv  the 
Magor  Car  Co.,  for  I  he  coiiHtrucllon  of  :i  one-storv  corrugated 
Iron  and  steel  aildillon.  Th<-  estimated  cost  Is  $20,000.  B.ir- 
clay  &  Klapp,  fio  Wall  St.,  New  York,  .\.  Y.,  have  prepared 
plans. 

■f  Newark.  \.  J. — The  contract  for  the  construction  of  a  one- 
story  factory  on  South  1 1th  St.,  for  the  American  Piston  Ring 
Co.,  3i.s  .lellifr  Ave.,  has  been  awariled  to  the  KSSICX  <'<»i- 
STRrcTI'iN    Cd.,    S7   Academy    St.      Estimated    cost,    $11,000. 

IMIlNliiirgh.  I'enn — Pl;ins  are  being  prepared  bv  Janssen  & 
i\!,  »','"'  •^^'^-  f"''  the  construction  of  an  eight-story,  40x 
J..V:'I-,  '■'<"ll.''y  '•"•'  warehouse  on  Libertv  Ave.  for  the  Fort 
Pitt   Hotel   Co.      Estimated   cost  $100,000.      Noted  Sept.   3. 

+naltlniore.  Md — (Correction) — The  contract  for  the  con- 
struction of  a  nine-stor.v.  33x7fi-ft.  factorv  for  the  Townsend 
Grace  Co^  has  been  awarded  to  MORROW  BROS.  Estimated 
cost,   $.sn.OO0.      Noted   .Sept.    17  and  Jan.   7. 

ChnrleMton.  .s  r.— The  General  Asbestos  &  Rubber  Co.,  plana 
to  construct  .-i   $200,000,    plant   in   North  Charleston. 

I.oiilMvllle. 
bert    Kahn,    A 

1.'J.?.,7*V''"''A''^'';''  "^  a  six-story,  leinforced-concrete  assembling 
plant    for   the    Ford    .Motor   Co.,    Detroit.    Mich.      .Voted   Jan.    7. 


—  Bids   will   be   received   after   Feb.    1,   by    Al- 
Trussed    Concrete    P,Idg.,    Detroit.    Mich.,    foi- 


A.  51*"^*  ''.V"'','','~"^""^''''"— '^""stiuftion  f>e  started  abou<: 
W.rjJ  vi"',V'c*  1-  -story,  106x495-ft.,  terminal  warehou.se  at 
The  eoti,  .  "^'-  f"r  , the  Ninth  St.  Terminal  Warehouse  Co 
Ihe   estimated    cost    is   $2,000,000.      Iloted    Dec.    10. 

r„w,*5i'„''',V'T''',,?'*i?~T'?.*'.''""'''«^t  for  the  construction  of  n 
Wefdin^  p;,'''']?nn\s  ■'''J' ''■"';  ""  firkins  Ave.  for  the  Metaln 
I!R(  s  ?fi  V^iM^  ^.liV""^/^}'';  ^""^  ''«^"  awarded  to  PAUL 
JiiiO.S.  CO..  Citizens  Bldg.     Noted  Jan.  7. 

t. „,?*,''"'■.''"' ',"''•   0>''"— Armour   &  Co..   will   const 
tlon  to   Its  plant  on   Adams  St.     Estimated  cost,  i 

+I>etroit.  Mich The  general   contract   for   the 

or  a    two-story    and    basement.    3.Txl87-ft.    storag. 
Olennan     Ave       for     the     Independent     Brewing    f 


tlon  *t*!I''iT."yV'''V  "•''"—Armour   &  Co.,   will   construct   an   addi- 
tion to   Its  plant  on   Adams  St.     Estimated  cost.  $55,000. 

le  construction 

ige    building    on 

Co.,    has    been 

360    Baker    St.       Estimated 


awarded    to    JOHN    BEYSTER      TR 
cost   $10,000. 


„i,?f*,™'*'   ^'■••'••— The   Remy   Electric   Co.   1005   AVoodward   St 
plans  to  construct  a  plant  to  cost  about  $1,000  000 

nlanV'?o*co'nst'r,^nt'';"~7'\*'  ^^"'''■%  Engineering  Co..  iMilwauke.i 
S'5  000  F-,,1  V  Af^if'"'^'?^^'  ■''"'^  machine  shop,  to  cost  about 
$-.,000.  Eail  I..  Miller,  Dempsey  Bldg.,  Milwaukee  is  Arch 
Milwaukee.  Wis — The  National  Supplv  Co  is  havinir  nlnn^ 
prepared   for  the  construction  of  a  twS-s^ory.'eifxlfo  ft^  wi^e! 


house,   on  Reed  St. 


f-,e;^^\^*'oli*'"''V-^^''*-"r^°"*'''^fts    for    the    construction    of    a 

mv"s'Mfg    Co''''l  '^h    fl°^  ^S'^l"*  f^'^-  '-""^  Mitchell  S      for  thi 
J'a\is  Mtg    (_o..    l:)th  Ave.   and   Park   St..   have  been    awarded   is 
follows:      General   contract.    KUT,    .fc    SMITH     Mack  ^1k      ATM 
waukee;    steel    and    iron.    WOunEN-A^LLFV    co     \riUvn'>,uli' 
carpentry,     MADSEN    CHRLSTENSEN    &     INOBRETS^^^^^ 
Wls.'?lay^frn'y^j'in^°fl'    ''''•'''■      No^e^^n'?■^f iriTw^ku^f/^l; 

^^•P^^^'^'fo.  Tul  ^oTsfr^cTJn^'-^f  Ij^h^ree^sto^^-^- 

TuVnlr  41S  East°'l"fi?h°st'^*T?.?'-  ?";'  "''^"'J  A^'"-  for  E,°'eV 
iuiiier.    41S    ii,ast    16th    St.      Estimated    cost,    $20,000 

Vor"^Arcl^''4■1l"s'■"F?'^n^''"'''.'"""?f^  prepared  by  Norman  T. 
Rtor^^'Tdrlition  L  .^'  ^^  '*'''f ••,/"';  ^^^  construction  of  a  ore- 
$251^000  Campbell     Bread    Co.       Estimated    cost. 

^«„'i',)\"*^'''l"'  I"""— The  contract  for  the  construction  of  a 
concrete  factory  for  the  United  Glove  Co.,  has  been  awarded  to 
teresied  ^^"''^■^'  ""*■  *^'''"*-  ^-  ^"^  Manning.  VvaterTooifin- 
Duluth.  Minn.— The  Duluth  Crushed  Stone  Co.,  plans  the 
S???,A'"n"'^*'°"    °^  *    two-story   addition.      The   estimated   cost   Is 

^10,1100. 

+  .MinnpapoliM,  Minn. — The  Pillsburv  Flour  Mills  Co  has 
awarded  the  contract  to  H.  N.  LKIGHTON  CO.,  127  South  Tenth 
.St.,  for  the  construction  of  a  two-storv  and  basement  102x115- 
ft.  machine  shop  at  Third  Ave.  S.  E.  and  Second  St.  Estimated 
cost,   $40,000. 

+Joplln,  Mo. — The  contract  for  the  construction  of  a  one- 
nnd  two-story,  100xl20-ft.  bakery  on  ISth  and  Main  St.,  for  the 
Junge  Baking  Co.  has  been  awarded  to  LAIN  &  HOFFMAJ^. 
The  estimated  cost  is  $50,000.  ^r  r  i,ij,j.^. 
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+St.  LooU,  Mo. — The  contract  for  the  construction  ol  a 
three-story  and  basement,  78xlOO-ft.  warehouse  on  Morgan  and 
Tenth  St..  for  C.  J.  &  F.  E.  Briner.  Elec.  Engrs.,  204-::08 
Franklin  St.,  has  been  awarded  to  the  M.  EYSSELL.  CON- 
STKUCTION    CO..    S16   Olive   St.      Estimated   cost.    $25,000. 

+St.  Lonls,  Mo. — Thj»  contract  for  the  construction  of  the 
two-stor.v,  S0xl52-ft.  warehouse  and  stable  at  12th  and  Spruce 
St.,  for  the  Columbia  Transfer  Co.,  has  been  awarded  to 
CHARLES  V.  McCORMICK  &  SON.  Estimated  cost  $80,(00. 
Noted   Oct.    22. 

BronnsY-ille,  Tex. — The  Brownsville  Chamber  of  Comme -ce 
has  received  a  proposition  from  H.  S.  Dew,  Dewalt,  for  the  in- 
corporation of  a  company  with  a  capital  of  $100,000.  The  com- 
pany  will  construct  a  packing  plant. 

Galveston,  Tex The  Galveston  Ice  &  Cold  Storage  Co..  will 

construct  a  three-story,  brick  addition  to  its  plant.  Estimated 
cost.   $50,000.      G.  H.   Sapper   is   Mgr. 

Seattle,  WaMh. — Bids  will  be  received  until  Jan.  28  by  the 
Commissioners  of  the  Port  of  Seattle.  Capitol  Bldg.,  for  the 
construction  of  the  seven-story,  reinforced  concrete  cold  stor- 
age warehouse,  at  the  East  Waterway  Turning  Basin.  The 
estimated  cost  is  $150,000.  .1.  R.  West  is  Engr.  Xoted  Oct.  15 
and  29,  Xov.   5   and  Dec.  31. 

Walla  Walla.  Wa.sh.^i-The  Brown-Lewis  Corporation  is  pre- 
paring to  construct  a  factory.  The  capital  of  the  company  is 
|l 00.000.  Fred  G.  Lewis.  J.  T.  Brown  and  A.  B.  Fox  a.-e 
Trustees. 

Wenatchee,  Wa.<ih. — Plans  are  being  prepared  by  William 
Turner  for  the  construction  of  a  reinforced  concrete  ware- 
house and  cold  storage  plant.     The  estimated  cost  is  $400,000. 

Berkeley,  Calif. — George  W.  Rodehaver,  2411  Regal  Rd., 
■will  construct  a  one-.storv,  commercial  garage  to  cost.  $10.- 
000.  Woollett  &  Woollett.  Newhall  Bldg.,  San  Francisco,  are 
Archs. 

Sacramento,  Calif. — Plans  have  been  prepared  by  E.  C. 
Hemmings,  Arch.,  for  the  construction  of  a  four-story  cream- 
ery and  salesroom  on  K  near  15th  St.     Estimated  cost,  $50,000. 

San  Bernardino,  Calif. — The  Consumers  Ice  &  Cold  Storage 
Co.,  has  purchased  a  site,  at  D  near  Third  St.  for  the  con- 
struction of  an  ice  and  cold-storage  plant.  Estimated  cost, 
$70,000. 

San  FranciMoo,  Calif. —  (Official) — Construction  will  le 
started  about  May  1  on  the  plant  for  the  Western  Sugar  Re- 
fining Co.,  at  Humboldt  and  Louisiana  St.  Plans  have  been 
prepared  for  two  buildings,  an  11-story  and  basement,  98x144 
ft.  structure  and  a  one-story.  58xl61-ft.  machine  shop.  Esti- 
mated cost  $300,000.  W.  E.  Murray  is  Ch.  Engr.  Noted  Dec. 
31. 

San  Francittco.  Calif. — L.  J.  Devlin,  Arch.,  is  preparing  plans 
for  the  construction  of  a  three-story  and  basement  warehouse 
on  Seventh  St.,  for  Dunham,  Carrlgan  &  Hayden.  Estimated 
cost.    $40,000. 

FKDRR.IL    GOVERNMEXT    WORK 

Storehau.Me — Fort  Williams.  Maine — (Capo  Cottage  post 
office — The  following  bids  were  received  for  constructing  the 
storehouse  at  Fort  Williams;  John  J.  Fitzpatrick  &  Son, 
Plattsburg,  N.  Y.  (a)  concrete,  $5214:  (b)  brick,  $4777,  F.  A. 
Rumery  Co.,  Portland,  Maine,  (a)  $4763;  (b)  $4563;  John  W. 
Burrowes  Co.,  Portland,  (a)  $3580;  (b)  $4240;  Forgionne  & 
Romano,  Portland,  (a)  $3422;  (b)  $3640;  Sanders  Contracting 
Co.,  Portland,  (a)  $4667;  (b)  $4667;  F.  W.  Cunningham  &  Sons, 
Portland,   (a)   $3579;   (b)   $3914;  Blackstone  &  Smith,   Portland. 

(a)  $3190;    (b)    $3514.     Noted   Dec.    17. 

•kDreAKlns — Boston,  Mass. — Bids  will  be  received  until  10 
a.m.,  Feb.  IS,  by  Lieut.  Col.  W.  E.  Craighill.  U.  S.  Engineer 
office,   Boston,   for  dredging  in  Chelsea   Creek,   Boston. 

Loromotive  Crane — Boston,  Mass. — The  following  are  the 
bids  received  for  furnishing  one  15-ton  locomotive  crane  to 
the  Navv  Yard,  Boston:     Link-Belt  Co..  Chicago,  111.,  (a)  $6315; 

(b)  $601)0:  (c)  $135.  Orton  &  Steinbrenner  Co.,  Chicago,  (a) 
$6229;  (b)  $6119;  (c)  $4665.  Ohio  Locomotive  Co..  New  York. 
N.  Y.  (a)  $7500;  (b)  $5600;  (c)  $6800.  Industrial  Works,  Bay 
City,  Mich,  (b)  $6300;  (c)  $5350.  McMyler  Co.,  Bedford.  Ohio, 
(b)  $5996.  Brown  Hoisting  Machinery  Co..  New  York,  (a) 
$6500;  (c>  $5200.  drowning  Engineering  Co.,  Clev<-land,  Ohio, 
(b)  $5980;  (c)  $5210.  American  Hoist  &  Derrick  Co.,  St.  Paul, 
Minn.,    (b)    $5462:    (c)    $5162.      Noted   Dec.    24. 

+RepnlrM  to  Pout  Office — Providence,  R.  I. — The  contract  for 
making  repairs  to  the  post  office  at  Providence,  has  been 
awarded  to  the  HOPE  BUILDING  CO..  Providence,  at  $5097. 
Noted  Jan.  7. 

-ARrpnirn  to  Ilrenkwnter — Stonington,  Conn. — The  follow- 
ing are  the  bid.s  received  for  repairing  breakwater  in  Ston- 
ington Harbor:  E.  S.  Belden  &  Sons.  217  Laurel  St..  Hartford, 
Conn.,  $4850;  Coast  &  Lakes  Contracting  Corporation.  41 
Broad  St..  New  York,  N.  Y.,  $6700;  T.  A.  Scott  Co.,  Inc.  New 
London,  Conn.,  $5625;  Olsen  &  Klavencs,  336  61st  St.,  Brook- 
lyn N  Y,  $6750;  Estate  of  John  Bealtle,  Leele  Island,  Conn., 
$!>sbn:  C.  R.  Simpson,  170  Broadway,  New  York,  N.  Y.,  $11,100. 
Noted    Dec.   3. 

Reiinlrlnic  Vciwiel — Baltimore,  Md. — The  following  are  the 
bids  received  by  the  Lighthouse  Inspector  for  repairing  Light 
Vessel  No.  52.  old  Dnniinlon  Murine  Railway  Corporation, 
Norfolk.  Va.,  $4617.  Skinner  Shlnbuildlng  *  Dry  Dock  Co., 
Hnltlmi.re,  Md.,  $5578.  Spedden  Shlpt.ulMIng  Co.,  HiiUlin.>re, 
.VId.,  $5598.  Smith  Sc  McCov,  Norfolk,  Va.,  $6478.  Warwick 
Machine  Co.,  Newport  News.  Va..  $6915.  W.  S.  Cahlll  Co.. 
Baltimore.    Md.,   $7029.      Noted    Dec.    12. 

flkyllichtH  -  Washington,  I).  C  — The  following  are  the  bids 
received  for  Installing  skvllghts  on  the  Pnlenl  Olllce  Bldg.: 
J.  H  Thorn  *  Co.,  Phlliulelphlu,  I'enn  .  $211,377;  Wheeling  Metal 
Mfg.  Co.,  Wheeling,  W.  Va  .  fls.sl5;  Cliisson  Architect  viral 
Metal  Co,  Providence,  It.  I.  $19,177;  National  Ventilating  Co., 
New  York.  .V  Y.,  $19,690;  Hui>erlor  Cornice  *  Skylight  .Mfg. 
Co  New  York,  $35,000;  Rex-Llte  Co,  Inc.,  New  York,  N.  v., 
JI«'.S50-  H  I,  C.lelas.  WiishlnKton.  I)  C.  $18,970;  Davis  Con- 
struction Co,  VVasliliigtrin,  l>  C  $23,411;  \V.  A.  Flnglas  ISal- 
tlmore,  Md  .  $2«.«>i7:  Arthur  K  Itendiile,  Nc-w  York,  N,  Y, 
$|s.000;  John  HIrd,  Phlltidelphhi,  Penn..  «IS  i;96;  National  Sky- 
light  Ventilator  Co.,   RocheHter.    N.    Y.,   $lU.760;    II.    H.    Peterson 


Co.,  New  Y^ork,  N.  Y.,  $25,797;  Vaile  &  Y^oung,  Baltimore,  Md., 
$17,321;  J.  D.  Thompson  Co.,  Washington.  D.  C,  $22,994;  W. 
M.  Whyte,  Washington,  D.  C,  $23,844;  David  Lipton's  Sons  & 
Co.,  Philadelphia,  Penn..  $24,793;  L.  A.  Storch  &  Co.,  New  York, 
N.  Y.,  $20,400;  Lewis  Van  Dorp,  Topeka,  Kan.,  $25,624.  Noted 
Dec.   17. 

♦Bridge  Span — "Washington,  D.  C. — Bids  will  be  received 
by  Lieut.  Col.  H.  C.  Newcomer,  Southern  Bldg.,  Washington, 
D.  C,  until  Feb.  17,  for  the  substitution  of  through  span  for 
deck  span   in  the  Pennsylvania   Ave.  Bridge. 

-A-Reconxtruoting  Wharves — Washington,  D.  C. — Bids  will 
be  received  at  the  office  of  the  Secretary  of  the  Board  of 
Commissioners,  Room  509,  District  Bldg.,  until  2  o'clock  p.m., 
Feb.  11,  for  reconstructing  wharves  at  municipal  fish  wharf 
and  market,  on  Water  St.,  S.  W.,  between  11th  and  12th  St. 
Further  information  may  be  obtained  from  the  Chief  Clerk, 
Engineer   Dept.,   Room   427,   District   Bldg.,   Washington,    D.   C. 

Post  Office — Kinston,  N.  C. — Bids  were  received  as  follows, 
for  the  construction  of  a  post  office  at  Kinston,  (a)  limestone; 
(b)  sandstone:  J.  S.  Rogers  Co.,  Moorestown,  N.  J.,  (a)  $61,- 
580;  (b)  $63,900.  William  H.  Fissell  &  Co.,  1133  Broadway, 
New  York,  N.  Y..  (a)  $57,700;  (b)  $59,700.  J.  L.  Crouse,  Greens- 
boro, N.  C,  (a)  $54,887;  (b)  $56,900.  Blalock  Bros.,  Kinston, 
N.  C.  (a)  $66,800.  George  A.  Clayton.  Gould  Bldg..  Atlanta, 
Ga..  (a)  $62,449.  Barnes  Bros.,  Logansport,  Ind.,  (a)  $65,000. 
W.  J.  Brent  Construction  Co.,  Norfolk,  Va..  (a)  $65,825;  (b) 
$67,325.  Longest  &  Tessier  Co.,  Greensboro.  N.  C,  (a)  $64,000; 
(b)  $84,800.  Lewis  P.  Fluhrer  Co.,  220  West  42nd  St.,  New 
Y'ork,  (a)  $56,633.  Colonial  Construction  &  Supply  Co.,  Char- 
lottesville, Va..  (a)  $58,885.  Westchester  Engineering  Co., 
White  Plains,  N.  Y..  (a)  $51,900:  (b)  $56,000.  Torbert  Con- 
struction Co..  Hampton.  Va.,  (a)  $56,349;  (b)  $60,349.  George 
W.  Stiles  Construction  Co..  Rookerv  Bldg.,  Chicago,  111.,  (a) 
$56,500.  W.  M.  Sutherland  Building  &  Construction  Co.,  St. 
Louis,   Mo.,    (a)   $55,949.     Noted  Dec.   10. 

+Post  Office — Canton,  Miss. — The  contract  for  constructing 
the  post  office  at  Canton  has  been  awarded  to  ALGERNON 
BLAIR.  Montgomery,  Ala.,  at  $39,475.  Noted  Nov.  12  and  Dec. 
31. 

Po.st  Office — Alliance.  Ohio — Bids  will  be  received  by  Oscar 
Wenderoth.  Superv.  Arch.,  Washington,  D.  C,  until  3  p.m., 
Mar.    1.    for   constructing  a   post   office   at   Alliance. 

Post  Office — Gary.  Ind. — Bids  were  received  for  the  con- 
struction of  a  post  office  at  Gary,  (a)  limestone;  (b)  sand- 
stone: (c)  marble:  Charles  McCaul  Co.,  Philadelphia,  Penn., 
(a)  $95,790;  (b)  $103,790;  (c)  $120,790;  R.  S.  Moore,  Lafayette, 
Ind.,  (a)  $98,800;  (b)  $104,800;  (c)  $123,900;  George  W.  Stiles 
Construction  Co.,  Chicago,  111.,  (a)  $99,300;  (b)  $110,400;  (c) 
$125,900;  Conners  Bros.  Co.,  Lowell,  Mass.,  (a)  $99,750:  (b) 
$108,755;    (c)    $122,755;   George   Baker  Long,   Worcester,   Mass., 

(a)  $99,850;  (b)  $109,150;  (c)  $123,650;  J.  L.  Crouse,  Greens- 
boro, N.  C.  (a)  $100,615;  (b)  $106,115;  (c)  $130,556;  West- 
chester   Engineering    Co.,    White    Plains,    N.    Y.,    (a)    $101,313; 

(b)  $112,000;  (c)  $125,400;  John  K.  Unkefer  &  Co.,  Minerva, 
Ohio,  (a)  $101,752;  (c)  $126,852;  J.  H.  Wiese,  South  Omaha, 
Neb.,  (a)  $102,290;  Charles  W.  Gindele  Co.,  Chicago,  111.,  (a) 
$102,500;  (b)  $111,000;  James  Devault  &  Co.,  Canton,  Ohio,  (a) 
$102,903;  (b)  $108,403;  (c)  $124,600;  W.  H.  Fissell  &  Co.,  New 
York,  (a)  $103,000;  (b)  $114,362;  (c)  $125,000;  Bedford  Stone  & 
Construction  Co.,  Indianapolis,  Ind.,  (a)  $104,990;   (b)   $108,000; 

(c)  $125,000;  M.  Yeager  &  Sons,  Danville,  111.,  (a)  $16,363;  (b) 
$114,363;  (c)  $126,363:  Hiram  Llovd  Building  &  Construction 
Co.,  St.  Louis,  Mo.,  (a)  $107,848;  (c)  $129,998;  Christ  Kanzler  & 
Son.  Evansville.  Ind..  (a)  $113,333;  (b)  $115,900;  William  Everlv, 
Indianapolis,  Ind.,  (a)  $116,887;  (b)  $121,387;  (c)  $154,000; 
Dieter  &  Wenzel  Construction  Co.,  Wichita,  Kan.,  (a)  $116,905; 
(b)  $124,000;  (c)  $146,900;  Thomas  W.  Cissel,  Wooster,  Ohio, 
(a)  $118,000;  (b)  $125,000;  (c)  $141,000;  Ingauld  Moe,  Gary, 
Ind.,  (a)  $119,674;  Clarke  Construction  Co.,  Danville.  111.;  (a) 
$124,950;    (b)   $138,300;    (c)    $152,000. 

♦Post  Office — Ishpeming,  Mich. — The  contract  for  the  con- 
struction of  a  post  office  at  Ishpeming  has  been  awarded  to 
JAMES   DEVAULT,   Canton,   Ohio,   at   $56,608.      Noted    Dec.    31. 

BnildlnKT — Fort  Leavenworth,  Kan. — The  following  are  the 
bids  received  Jan.  1,  by  Capt.  H.  E.  Comstock,  Constructing 
Quartermastei-;  John  Barnes,  Leavenworth,  Kan.,  $46,763;  R. 
B.  Yoakum,  Leavenworth,  $44,000;  Kelley  &•  Baehl,  Leaven- 
worth, j;44,693;  Aiken  &  Thaver,  Kansas  City,  Mo.,  $46,591; 
Fogel  Construction  Co.,  Kansas  City,  $45,987:  Kansas  City 
Construction  Co.,  Kansas  City,  $47,500;  Jones  Bros.,  Leaven- 
worth, $48,872:  Nicholas  Miller,  Kansas  City,  Mo,,  $54,680; 
John  E.  Anderson  &  Son,  Kansas  City.  Mo..  $50,681;  J.  W. 
Wright.    Leavenworth,    $48,980.      Noted    Dec.    24. 

Pence — SuUv's  Hill  National  Park  (Devil's  Lake  post  office). 
X.  D. — Bids  will  be  received  by  Carl  Vrooman,  .-Vcting  Secy, 
ot  State.  Washington,  D.  C,  until  2  p.m.,  Feb.  2,  for  construct- 
ing an   Inclosure  around  Sully's  Hill   National   Park. 

lOarthwork — Elsberry.  Mo. — Bids  will  be  received  by  the 
Mississippi  River  Commission.  1311  Internatioi\al  Life  Bldg.. 
St.  Louis,  Mo.,  until  11  a.m..  Feb.  8.  for  constructing  about 
100.000  cu.yd.  of  earthwork   in  the   Elsberry  drainage  district. 

Roof  Work — Denver,  Colo. — The  following  bids  were  re- 
ceived for  roof  work  on  the  i)ost  office  and  court  house;  Lewis 
Van  I>rop.  Topeka,  Kan..  $7040;  Norman  Ker  Co.,  New  York,  N. 
Y..   $13,161.      Noted   Jan.   7. 

IliilldliiuN,  lOtc. — Fort  Huachua,  .\rlz. — The  following  are 
the  l>ldN  I'or  coiistruiting  and  remodeling  various  buildings, 
(a)  with  asbestos  roof,  (b)  with  wood  shingles:  Stanley  Be- 
van.  El  Paso,  Tex.,  (a)  $247,534,  (b)  $241,948;  Mayfield  &  Shaw. 
Fort  Bliss.  Tex.,  (a)  $193,027,  (b)  $189,919;  Los  Angeles  Plait- 
ing Mill  Co.,  LoH  Angeles.  Calif.,  (a)  $218,000,  (b)  $213,.  <7; 
Thomas  O'Nell,  D.nver,  Colo.,  (a')  $207,000.  (b)  $205  350;  W. 
W.  Atkinson,  l.os  Angeles,  Calif.,  (a)  $207,245.  (b)  $303,665; 
J.  T.  Dallon  *  Son,  Junction  City,  Kan.,  (a)  $197,250,  (b) 
$194,397;   Arizona   Engineering  *   Construction   Co..  Mesa,  Arli., 

(a)  $197,900,  (b)  $196,000;  J.  M.  S\iarks,  Douglas,  .\rlz..  (a) 
$156,206.  (b)  $15:1.261;  Edward  O.  H.imllton,  Omaha,  Neb  (a) 
$253,000,    (b)    $249,500;  V.    E.   Ware,    El    Paso.   Tex.,   (a)   $221,807. 

(b)  $219. SIO:  Albrechl-Andcrsoi>  Constructloit  Co.,  Phoenix. 
Ariz.,  (a)  $214,436,  (b)  $212, 436;  Zleglor  Bros.,  Junction  City, 
Kan  ,  (a)  $194,385,  (b)  $191,931;  Phoenlx-EI  Paso  Building  Co., 
Kl  Paso,  Tex.,  (a)  $213,670,  (b)  $211,286;  W.  E.  Kler  Con- 
struction  Co.,   San    Diego,  Calif.,    (a)    $215,835,    (b)    $213,810;    W. 
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M,>rrl»on.    Hmvcr.   Colo,    (ii)    IllH.TSI     di)    »l!>2.Krt<;    I       W 
,     Sum  Vr«n.lH>o.  ("i.llK.    <n)    Jl'rj.aail.    (I.)    1220  ••H7;    W     II 

l-horiilx,  Ann..  (11)   |2<o.s()o.  ii.)  K'3&.2nn;  \N'iiiK«(  «  ;>"- 
lion  f...  l.oH  AnK.ii-B.  fuiif.   (11)   iitia.rj'.i.   (i>)  »iss,i.ir. 

Nolr.l    Ni.v     2(1 

^llrlilcr  Tiilm.  Arl«. — Tlio  fiinliacl  for  llio  roiiHlriu-llnii  <>r 
tho   BiiliHli  intiiro   of  tli..   Htni'l    JiIkIiwiiv    lirliluo   ovrr   llii-    Moi-n- 

I   h  iH   1 II  tiwnnltMl   to   Iho    I'l'KHI.o   HUIIUIK  <'<>.   I'ikIiI". 

Ml    i:iO(tl.    unil    tho    roiitriii-i    for    tlio    nuporHlnicturu    to 

i.il.lKT  llltllx-.K  &  IIIHN  t'o.,  Jollot.  in.,  lit  ISOKO.     Noted 

.1 

liulldlnKH'    Itii'iiiorton,    WhmIi.^HIiIm    wrro    rrcrlvrd    an    fol- 

lowK    J.iii     I'i,   I'V   tln'   Hiiii'iiii   of  YiuilM  mill    Moi-kH,   Niivy    l>iM'l  . 

\V  i"iilnKt»n.    I>!    I",    for    tin-    i-oiiMt  ruction    of    tlirco    oii«>-Hlory 

i    imvllloii    l.iilliIIHK«.   null    23x71    ft  .    fiuli    with    two    wIiikh 

ft    ••lu-li,  for  tli<>  Nmvv   Yiiril,  I'UKi-t  Souinl,  WiimIi  :      Klflm-x 

111     »14,Tr>(i;    Carldon    ,V-    Co.,    Ji:t.34s;    I,.    I,<>nl.    Hn-iii.'itoii. 

.      $i;i.227:   Iliirrv   II.  Cotton.   Tort   Aiih.'Iph.   WuhIi..  IHl.mS; 

.11    At    Co..    1 1  r>.i»('»0 ;    Clltlclirn    ItroH.,    .><an    l''ninrlMi'0,    Ciillf  . 

~n-    Ciillln^    &     llolirrw,     »I2.3S2;     William     \Vllln,     $H.r,43; 

\    Matthodi'.   $I2.1I'.>C.;   J.   1.,    Mnrphv   .V    Co..  Tai-oinn,    WuhIv. 

I     .N.  T.   Harncs.   K.iit.   Waoh  .  $12,772;   CliarU-H   II.   .'^rliiirr, 

■  ii"      K>-kMian     *      Mowat.     J12.72r.;      I.owniark     *      lli-yilal. 

mi.    WaNh  .    $12.r.ri7:    Halili    *    Arnold.    $12..'«ri!l:    M.    A.    H.n- 

loli.     nrnn.Mton.     WumIi..     $H.3'.M;     Hcrt     Wnril.     Jll.SfiS; 

il,   T.    Krlkxon.    $12.4S,'l.      lUdilcrH,    not   Nprrillod.    art)   of   S. -attic 

*Paat    onU'c — Mcdford,    Oro. — Tli<<    contract     for    tlic    con- 

■truotlon    of    a    post    ollico    at    Modford    hn«    lu-cn    iiwurdi-d    to 

SOINI)      CdN.STUL'CTICN      *      KNCINI^KKING      CO.,      .Scuttle, 

Wash.,  nt  J'.i(;,123.     Noted  Ant?.   13  and  Sept.   3. 

Pout  «»mcr^Pendl.'ton.  drc. — It  Is  reported  that  pliin«  have 
t>»en  completed  for  the  proposed  $122.0(10  post  olllce.  and  bids 
will  be  called  for  soon. 

MIKCKI.I.AMOOI  S 
PIre    Stntioii      Ilopedale.    Mass  — HIils    will     be     received    at 
once   for   the   construction   of  a    tire   .station    on    Putcher   St.      It 
will  be  two  stories,  (53x65   ft.      Uobert   A.  Cook,  Mllford,   Mass., 
Is  Arch. 

Stonr    Cninherii.     I-'iikIiicm    nnd     CrnncM — Hartford,     Conn. — 

.'Omclan— The    Sulllel.l-l'.crlln    Trap    Hock    Co..    18    Asylum    St., 

■■  .<  th:it   It    is  about   to    place  orders   for  stone   crusners.  en- 

,     boller.s.    screens,    loioinotlve    cranes.    |>iiinps.    drills    and 

these  will  be  uscil  at  I  lie  plant  which  is  bolnR  established 

-ullleld.     All  orders  will  be  placed  from  the  Hartford  otiice. 

I*  J.  Coburn   is  I'res. 

RIprnp— New  York,  N.  Y. — (Borouph  of  Manhattan) — (Ofli- 
clnl) — Hills  will  be  received  until  noon,  Jan.  26,  by  R.  A.  C. 
.<!mlth,  Comr.,  Docks,  Battery  PI.,  for  furnlshlnp  the  labor 
nnd  materials  necessary  for  deliverlngr  and  placing  about 
50,000  cu.yd.   of  riprap. 

DrrdKlnir — New  York,  N.  Y.— ((Borouph  of  Manhattan. 
Brooklvn.  Queens,  the  Bronx  and  Richmond) — The  following- 
bids  were  received  Jan.  IS,  by  the  Conmiissioner  of  Docks, 
for  droilKinsr  (a)  2.t0.O00  cu.yd.  in  the  North  River;  and  (b) 
SO, 000  cu.vd.  in  the  Kast  and  Harlem  Rivers:  R.  C..  Packard 
Co.,  (a)  15. So.  per  cu.yd.,  (b)  25. Sc;  Henry  Du  Bois  Sons  Co.. 
(a)  13.9c.;  P.  Sanford  Ross  Co.,  (a)  15. Nc,  (b)  2S.4c.:  Coast- 
wise DreduinR-  Co.,  (b)  22.45c.;  'V^■illiam  Beard,  (a)  14.7c.,  (b) 
IS.Tc:   Morris   &   Cunimings,    (a)    ll.SSc.      Noted   Jan.    14. 

+PllllnK — N'ew-  York.  N.  Y. —  (Borough  of  Manhattan) — 
(Official) — The  department  of  Parks  has  awarded  the  contract 
for  flllinc:  the  swamp  land  at  the  southwestern  section  of 
Van  (-ortlandt  Park  to  the  VAN  CORTI.ANDT  CONTRACTING 
&  IMPROVKMENT  CO.,   INC.,  at  $14,951.      Noted  Jan.    14. 

Motor  Fnel  AVnsrond — New  York.  N  Y. —  fBorouirh  of  Jlan- 
hattan)  —  (Ollirial) — Bids  for  furnishinir  the  Are  department 
with  four  motor  driven  fuel  wapons  were  received  on  Jan.  15 
from:  International  Motor  Co.,  West  Knd  Ave.,  New  J  ork, 
nt  $13.7S4,  and  the  Croce  Automobile  Co.,  Asbury  I'ark,  N.  J., 
at  $11,392.     Noted  Jan.   7. 

Stable  nnd  Section  Honiir — New  York,  N.  Y. — (Borough  of 
Queens) — (tMIicial) — Bids  will  be  received  by  Jlaurice  E.  Con- 
nollv.  Borouurh  Pres.,  until  11  a.m.,  Jan.  29,  for  the  C(jnstruc- 
tion' of  a  stable  and  section  house  for  the  Bureau  of  Street 
Cleaninc.  at  Flushing  Ave.,  near  Metropolitan  Ave.,  Ridge- 
wood.     The  amount  of  security  required  is  $25,000. 

Fonndntionx  nnd  Senwnll — Allenhurst,  X.  J. — Bids  will  be 
received  until  noon,  Jan.  25,  by  Charles  K.  Savage,  Borough 
Clk.,  for  reinforced-concrete  foundations  for  the  Allenhurst 
Casino;  also  for  a   reinforced-concrete  seawall. 

Motor  Fire  .Vpparatan — Camden.  N.  J.— The  Fire  Committee 
of  the  Citv  Council  is  planning  to  issue  $100,000  in  bonds  for 
the   motorization    of   the    city    Are   department    equipment. 

Cement.  lAmt-  nnd  Snnil — Jersey  City.  N.  J. —  (Omcial)  — 
Bids  will  be  received  until  2  p.m..  Jan.  28.  by  the  Board  of 
Commissioners  for  furnishing  Portland  cement,  Westchester 
Lime.  North  River  hard-burned  brick  and  sand;  from  date  of 
contract   to  Nov.    30.    1915. 

Breakwater — Long  Branch.  N.  J. — Surveys  are  being  made 
for  a   breakwater  at  Long  Branch,  to  cost  about   $400,000. 

Market— Newark.  N.  J. —  fOfTicial) — Bids  will  be  received 
until  2  p.m..  Jan.  29,  bv  the  Committee  on  Public  Buildings, 
Common  Council,  for  the  construction  of  the  proposed  Center 
St.  market.     Estimated   cost.   $700.00n. 

^Dredeine — Passaic.  N.  J. — The  contract  for  dredging  in 
the  Pass.iic  River  has  been  awarded  to  J.  A.  SEKLEY.  New 
York,  at  $30,firi0. 

Kllmlnation  of  Grade  CroHHlnBTii — Paterson.  N.  J. — The  Pub- 
lic rtilities  Commission,  Trenton.  N.  J.,  has  sustained  the  ap- 
plication of  the  citv  for  the  abolition  of  15  grade  crossings  on 
the  line  of  the  Erie  R.R.  Co.  through  the  city.  The  esti- 
mated cost   is  $2,587,000. 

Breakwater — Baltimore,  Md. — Plans  and  specifications  have 
been  submitted  to  the  citv.  by  Oscar  F.  Lackay.  Harbor  Engr.. 
for  the  construction  of  a  breakwater  to  protect  the  boat  and 
swimming  basin  at  Fort  McHenrv  Park.  The  estimated  cost 
Is   $35.fioo.      Noted   Nov.    2fi.    Dec.    10   and    31. 

•fWharf — Baltimore,  Md. — The  Prudential  Oil  Corporation, 
17  Battorv  PI.,  New  York,  has  awarded  a  contract  to  ANDREW 
MILLER  "&  CO..  Baltimore,  for  the  construction  of  a  400x800 
timber  and  reinforced-concrete  bulkhead  wharf. 


I'Irr      Port    CovlMKtiin.    .Md  -     (M:illliiior«    poMi    olllce)  —PlaiiM 

and     npeclllcalloiiM     iii  <•     beliiK     preimred     by     Ibe     lOimli ring 

Drpartiniiit,  WeMlirn  .Maryland  It  ft.  Co..  Illlbii  Slalloii.  Halll- 
inore,  fur  the  coiiMtmctloii  of  a  riilliforced-coiicr<-le  pl<-r.  about 
2iMi  ft  loiiK-.  nil  ii'lnfon-ed-coiicr«!li!  plIcM.  The  eHtliiialud  coMt 
In    $5(10,00(1 

llnuiie  >iimlten.— Charlotte,  N.  C. — (Omclnl) — Bids  will  bn 
recelvi.l  mil II  3  |i.ni.,  Jan.  26,  by  tho  City  ICnKlnoor,  for 
fiirnlnhlnK  f.o.b.  cam  at  Charlotte,  10,000,  porcelain  on  metal, 
bouHc  iiumberH.  HpociricntlonH  inuy  be  obtained  from  Samuel 
II.    Lea,   City    Eimr. 

IMer-  St.  PelerHbiiru:.  Fin.— PrcHs  reportH  Htnte  that  the  city 
plaiiN  to  build  a  frelKht  plor  In  lliiyboro  Itiitdn.  M.  W. 
.spencer  In  City    Kngr. 

>I<itor  Hunt  Cnnnin -Winter  Haven,  Fla.  ~  The  Twenty 
I.aki'H  Iloal  CniirHe  Club  ban  eiinaged  Lawrence  .Manning.  At- 
lantic lOiiKliieerliig  Co..  Havaiiniib.  On.,  to  mirvey  and  pr«!|)ar<! 
plaiiM  for  the  ci.nHt  nicl  Ion  of  a  motor  boat  courne.  Three  mllen 
of  2(i-fl.  canal,  four  ft.  deep,  will  be  neccHttary  for  tho  con- 
nection of  a  chain  of  lakeH.  Tho  completed  course  will  be 
about  1 110  mlleH  In  longlh. 

Wharf— Decatur.  Al.i— Tho  City  Council  has  authorized  the 
purchase  of  land  on  the  Tcnnesec  River  an  a  site  for  a  wharf. 
J.'iini-s  A.  Nelson  Is  .Mayor. 

llorkH.  nredKlnir  nnd  WnrehoiideM  -  Mobile.  Ala.  —  Press 
reports  announce  that  the  Turner  Terminal  Co.,  recently  In- 
corporated, has  t.ikon  over  the  jdoperty  of  the  Turner- 
Hartwell  Docks  Co.  Bonds  for  $1,500,000  will  be  Issued  for 
the  HC(HiiHltion  of  additional  property,  the  construction  of 
warehouses,  dredging  the  slips,  building  docks  and  main- 
tenance  of   switching   yard.      Horace   Turner    Is    Pres. 

DrnlnnKe — Crowlev.  La. — \cadla  Parish  Fifth  Ward  nraln- 
age  District  No.  1  will  vote.  Feb.  2,  on  a  bond  issue  '>(»!;"■'''''> 
for  the  construction  of  a  gravity  drainage  system.  Ellis  Hoff- 
paulr  Is  Pres.  Conns. 

tirnndHtnnd — New  Orleans.  La.— Press  reports  state  that  the 
New  Orleans  Baseball  Club  plans  to  erect  steel  grandstands 
and  bleachers  at  the  White  City  grounds,  Carrolton  and  Tulane 
Ave. 

DredKinK — Ashland,  Ohio — The  Commissioners  of  Ashland 
and  AVnyne  counties  contemplate  widening  and  deepening 
Muddy  Fork  and  Jerome  Fork,  branches  of  the  Mohican  River. 
The   <-stiniated  cost  is  $60,000. 

Trnvelinw  Crnne« — Cleveland,  Ohio — Bids  will  be  received 
until  Jan  2S  by  the  Commissioner  of  Purchases  and  Sup- 
plies Room  511,  City  Hall,  for  furnishing  two  traveling  cranes 
for  the  Department  of  Public  I'tilities,  Division  of  Water. 
Specifications  may  be  obtained  from  Charles  F.  Schults,  Comr., 
Water   Dept.,   1 13"  Superior   Ave. 

Drainnice  DlMtrlcl — Kenton,  Ohio — (Official) — A  petition  has 
been  filed  with  the  Hardin  County  Court  of  Common  Pleas, 
for  the  creation  of  a  drainage  district,  to  be  known  as  the 
I'pper  Scioto  River  Con.servancy  District.  This  district  will 
include  about  200,000  acres  of  land  in  Hardin  County;  and 
will  be  formed  under  the  provisions  of  the  Ohio  Conservancy 
Act.     Willis   E.   Meyers,   Kenton,    is   Ch.    Engr. 

+  Stndliim — Evansville,  Tnd.— The  City  .School  Board  has 
awarded  the  contract  for  the  construction  of  stadium  at  Gar- 
vin I'ark  athletic  field  to  the  M.  J.  HOFFMAN  CONSTRUCTION 
CO.,    Evansville,  at    $39,955.      Noted  Oct.   29,  Jan.   7. 

nrnin — Newcastle.  Ind. — (Official)^Bids  will  be  received 
until  Feb.  6,  by  Charles  E.  Byrket,  Drainage  Comr.,  Henry 
Sounty,  for  the  construction  of  Drain  No.  3202.  of  Fall  Creek 
Drain.  About  500.000  cu.yd.  of  excavation  will  be  necessary. 
Plans  and  specifications  may  be  obtained  from  the  Clerk  of 
the   Henry   Circuit    Court,   Newcastle. 

Sewer*. — Milwaukee,  Wis.— (Official) — Bids  will  soon  be 
received  for  constructing  about  five  miles  of  brick  and  con- 
crete sewers.  This  is  the  first  construction  w-ork  to  be  under- 
taken bv  the  Sewerage  Commission  for  the  collecting  of 
sewage  in  the  citv.  The  whole  work  will  embrace  about  3:> 
miles  of  intercepting  sewers  and  with  a  disposal  plant,  will 
cost  approximately  $10,000,000.  T.  Chalkley  Hatton,  City  Hall, 
is   Ch.    Engr.    of   Sewerage    Comn. 

nitch— Stillwater.  Minn. —  (Official) — Bids  will  be  received 
until  Jan.  29.  bv  N.  A.  Nelson.  County  Audr.,  for  the  con- 
struction of  Judicial  Ditch  No.  4,  for  which  bids  were  recently 
rejected.  The  work  will  Include  excavation  and  tiling.  The 
estimated   cost   is   $14,747. 

Motor  Fire  Apparatus — Phoenix.  Ariz. — Bids  soon  will  be 
advertised  for  a  Graham  high-preasure  motor  fire  pump  to 
cost  about  $9000   and  an  aerial   truck   to  cost  $12,000. 

Flllint; — Seattle.  Wash. — The  Citv  Council  has  instructed  A. 
H.  Diniock.  Citv  Engr..  to  prepare  jilans  for  filling  Alki  Ave. 
from  West  Seattle  Ferry  Landing  to  Alki  Point.  The  esti- 
mated  cost   is   $210,000. 

+Dock — Seattle.  Wash. — The  Grand  Trunk  Pacific  Steam- 
ship Co..  has  awarded  the  contract  for  the  construction  of  the 
superstructure  of  its  dock  at  the  foot  of  Marion  St.  to  J.  M. 
CLAPP.  Burke  Bldg..  Seattle,  at  $75,000.  Webster  &  Ford. 
Archs..  Lyon  Bldg..  prepared  the  iilans. 

+Dred»i:e — Seattle,  Wash. — The  American  Tin  Can  Co..  Port- 
land. Ore.,  has  awarded  the  contract  to  the  AMERICAN 
DUETIGE  &  CONSTUrCTION  CO.,  Seattle,  at  $50,000,  for  the 
construction   of  a    dredge   for   use   in    the   Alaska    tin   fields. 

Drainage — Snohomish,  Wash. — The  County  Commissioners. 
Snohomish  County,  have  had  plans  prepared  for  the  con- 
struction of  a  drainage  system  and  the  installation  of  rein- 
forced concrete  floodgates  between  Snohomish  and  Monroe. 
The  estimated  cost  is  $50,000. 

Jetty  AVork — Florence,  Ore. — Press  reports  state  that  the 
Siuslaw  Port  Commission  has  authorized  the  sale  of  $100,000 
in  bonds  issued  last  yea'r.  This  amount  will  be  used  to  build 
jetties    south    of    the    Siuslaw    River. 

+Drnlnage — Modesto.  Calif. — The  contract  for  the  construc- 
tion of  the  Curtis  and  Sproul  canals  has  been  awarded  to  E. 
K.    FINNEY   at    $12,4fi4. 
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Elimination  of  Grade  CrossinK — Roseville,  Calif. — An  under- 
grade crossing  beneath  the  tracks  of  the  Southern  Pacific  Co- 
near  Roseville,  will  be  constructed  soon  at  an  estimated  cost 
of  $11,000,  the  cost  to  be  divided  between  the  State  Highway 
Commission  and  the  railroad  company. 

Steel  Fnmitnre  and  Fixture.>i — Stockton.  Calif. — Bids  will 
be  received  until  Jan.  28.  by  the  Board  of  Supervisors,  San 
Joaquin  County,  for  furnishing  stt-el  furniture  and  fixtures  for 
the  auditor's  office.  E.  D.  Graham,  Stockton.  Calif,  is  Clk.  of 
the  Bd. 

Grand  Stand — London,  Ont. — Plans  will  be  prepared  soon 
and  bids  received  for  the  construction  of  a  steel  and  rein- 
forced concrete  grand  stand  at  the  Western  Fair  Grounds.  A. 
M.  Hunt  is  Mgr.,  Western  Fair  Bd. 

BriLDIXGS 

Other  Hems  relnlUe  to  BuUdtnn  Construction  trtfl  be  /ouitd  under  the  /nlloirins  head- 
inos:  "Industrial  Works:"  "Federal GoiemmeM  Work"  and  "Miscellaneous  " 

Boston,  Mass. — P.  G,  Rice  &  Co..  Old  South  Bldg.,  plans 
to  construct  a  four-story  brick  apartment  house  on  Common- 
wealth Ave..  Brighton.      Estimated  cost   $50,000. 

+Bo!<ton,  Mass. — The  contract  for  the  construction  of  a 
six-story,  t;Oxl.')0-ft.  building  on  School  St.,  for  J.  Murray 
Howe,  Tn  Devonshire  St.,  has  been  awarded  to  the  N.\TION'ALi 
FIREI'ROOFING  CO.,  200  Devonshire  St.  C.  Howard  Walker, 
71   Kilby   St..   is  Arch.     Noted   Jan.   14. 

Fall  River,  Mass. — Bids  will  soon  be  received  for  the  con- 
struction of  a  four-story.  71xlS0-ft.  police  station.  Estimated 
cost,  $185,000.  E.  M.  Corbett,  70  Bedford  St.,  is  Arch.  Noted 
Dec.  3. 

Sprinivfield,  Ma.ss. — Plans  have  been  prepared  by  Shattuck 
&  Hussev,  Chicago,  111.,  for  the  construction  of  a  seven-story, 
100xl30-ft.  building  on  Chestnut,  near  Bridge  St.,  for  the 
Y.  M.  C.  A.  Estimated  cost  $93,000.  H.  A.  Moseley  is  Chn., 
Bldg.   Com. 

■Worcester,  Mass. —  (Official) — Plans  have  been  prepared  by 
John  T.  Simpson,  Arch.,  1224  Essex  Bldg.,  Newark,  N.  J., 
have  been  accepted  by  Mayor  George  M.  Wright,  and  approved 
by  the  School  Committee,  for  a  $200,000  fireproof  addition 
to  the  North  High  School,  Salisbury  and  Lancaster  St.  Noted 
Oct.    29. 

+Providenoe,  R.  I. — The  contract  for  the  construction  of 
a  $200,000  building  for  the  Rhode  Island  School  of  Design 
has  been  awarded  to  NORCROSS  BROS.  CO.,  Worcester,  Mass. 

Bristol,  Conn. — Plans  are  being  prepared  by  W.  P.  Crabtree, 
Arch.,  New  Britain,  for  the  construction  of  a  school.  Esti- 
mated  cost,   $S5,000.      C.   T.   Treadway,   Chn.,   Bldg.   Com. 

Buffalo,  M.  Y. — Bids  are  being  received  by  Francis  G.  W^ard, 
Comr.,  Pub.  Wks.,  for  the  construction  of  a  two-story  and 
basement,  40xl00-ft.  police  station  on  South  Division  St.,  and 
a  two-story  and  basement,  40xll0-ft.  police  station  on  Fill- 
more Ave.  Estimated  cost,  $80,000.  Howard  L.  Beck  is 
City   Arch. 

New  York,  N.  Y. —  (Borough  of  Bronx) — Plans  are  being 
prepared  by  J.  M.  Felson  for  the  construction  of  two  five- 
story  apartment  houses  on  226th  St.  and  White  Plains  Ave., 
for  A.  M.  Subo.     Estimated  cost,  $80,000. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — Plans  have  been 
prepared  by  Shampan  &  Shampan  for  two  six-story  apartment 
houses  on  Division  and  Bedford  Ave.,  for  the  Ross  Land  Co. 
Estimated  cost,  $125,000. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  until  3  p.m.,  Jan.  25,  by  C.  B.  J.  Snyder,  Supt., 
School  Bldgs.,  Park  Ave.  and  59th  St.,  New  York,  for  the 
construction  of  the  new  Public  School,  No.  100,  on  West  First 
and   Sheepshead  Bay  Rd. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — Samuel  Sass,  32 
Union  Sq.,  New  York,  is  preparing  plans  for  the  construction 
of  two  si.\-story  apartment  houses  on  South  Second  and 
Hughes  St.,  for  the  South  Fifth  Ave.,  Construction  Co.,  6SG 
Willoughby  Ave.     Estimated  cost,  $80,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Rouse  &  Gold- 
stono,  3S  West  39th  St.,  are  preparing  plans  for  the  construc- 
tion of  a  12-story  apartment  house  at  159  East  79th  St.  for  the 
161st  East  79th  St,  Co.,  Inc.,  30  East  42nd  St.  Estimated  cost, 
$250,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  are  be- 
ing prepared  by  Louis  E.  Jallade.  37  Liberty  St..  for  the  con- 
struction of  a  four-storv,  134xl86-ft.  Y.  M.  C.  A.  building  at 
Washington  Ave.  and  161st  St.     Estimated  cost.  $225,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Bids  will  soon 
be  receive<l  liv  the  Aldus  Construction  Co..  for  the  construc- 
house  at  13  West  55th  St.,  for  the  George  Hacker  Construc- 
tion Co..  56  West  45th  St.  Estimated  cost  $200,000.  Wallis  & 
Goodwillie  are  Archs. 

New  York.  N.  Y. —  (Borough  of  Manhattan) — Bids  will  soon 
be  received  by  The  Aldus  Construction  Co..  for  the  construc- 
tion of  a  flve-.-ttory  apartment  house  on  Vermilyea  Ave.,  be- 
tween Isham  and  211th  St.  Estimated  cost.  $90,000.  Noted 
Dec.  24. 

New  York.  N.  Y. —  (Borough  of  Manhattan) — Bids  will  be 
received  by  the  Willlam.s  liuildlng  Co.,  132  Nassau  St.,  for  the 
construction  of  a  slx-.story  apartment  house  at  113th  St.  and 
Seventh  Ave.  Eallmnted  cost,  $60,000.  Gronenbirg  &  Leuch- 
tag  are  Archs.     Noted  Jan.   7. 

New  York.  IM.  Y.  —  (Borough  of  Manhattan) — Plana  are  be- 
ing prepared  l)y  Schwartz  &  (Jross,  347  Fifth  Ave.,  tor  the  oon- 
struction  of  a  nlne-stoiy  apartment  house,  at  122  East  76th 
St.,  for  Julius  Tlshman  &  Sons,  18  East  4lst  St.  Estimated 
cost,   $200,000. 

New  York,  N.  Y, —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Neville  &  Itagge,  Archs.,  for  the  coiiMtruc- 
tlon  of  a  sIx-Htory,  100Kl20-ft.  apartment  hou.H<>  on  .St,  Nicholas 
Ave.  :ind  190lh  St.,  for  Stephen  T.  Egan,  Estimated  cost, 
1125.000. 

Rorhenter,  N.  V. — The  Board  of  Education  contoniplatos 
the  construction  of  a  $200,000  l)Ulldlng  to  replace  the  Normal 
Training   Hchool    No.    14,    recently    destroyed    by    (Ire. 


Rochester,  N.  Y. — Bids  will  be  received  by  J.  H.  Oberlies, 
Arch.,  Granite  Bldg.,  for  the  construction  of  a  three-story 
■  and  basement  high  school  on  Lake  Ave.,  for  the  Nazareth 
Academy.     Estimated  cost,   $150,000.     Noted  Oct.   15. 

Walden,  N.  Y. — Plans  have  been  prepared  by  P.  E.  Esta- 
brook.  Arch.,  Newburgh,  N.  Y.,  for  the  construction  of  an 
S6x90xll0-ft.  town  hall  for  the  city  of  Walden.  Estimated 
cost,   $50,000. 

East  Orange,  N.  J. — Plans  have  been  prepared  by  Edward 
V.  Warren  for  the  construction  of  a  six-story,  70x75-ft. 
apartment  house  for  the  ,A.rthur  D.  Crane  Co.,  Park  Ave.  and 
Washington   St.      Estimated   cost,   $60,000. 

+Newark,  N.  J. —  (Official) — The  general  contract  for  tho 
construction  of  the  McKinley  School,  Eighth  Ave.  and  Factory 
St.,  has  been  awarded  to  E.  M.  WALDRON  &  CO.  The 
UNDERPINNING  &  FOUNDATION  CO.,  290  Broadway,  New 
York,  N.  Y.,  has  been  awarded  the  contract  for  constructing 
the  foundation.  E.  P.  Guilbert  is  Arch,  for  the  Bd.  of 
Education. 

L.anca.ster,  Penn. — -Plans  are  being  prejiared  by  Shank  & 
Estep,  Archs.,  for  the  construction  of  a  four-story,  90xl37-ft. 
building   for   the   Y.   W.    C.   A.      Estimated   cost.    $75,000. 

Pliiladelphia,  Penn. — Pla'ns  have  been  prepared  by  Horace 
Trumbauer.  for  the  construction  of  an  11-story,  50xl00-ft. 
building  for  the  Sydenham  Apartment  House  Co.  Estimated 
cost,    $100,000. 

+Pliiladelphia,  Penn. —  (Official) — The  contract  for  the  con- 
struction of  a  school  on  James  and  Pratt  St.,  Tacony,  has 
been  awarded  to  THOMAS  REILLY,  1616  Thompson  St.,  at 
$126,525.      Noted  Jan.   7. 

+Philadelphia,  Penn. — (Official) — The  contract  for  the  con- 
struction of  an  addition  to  the  Southwark  School  has  been 
awarded  to  "n^ILLIAM  R.  DOUGHERTY,  1608  Sansom  St.,  at 
$69,000. 

Pittsburgli,  Penn. — Plans  are  being  prepared  by  the  P.  S 
Schmeltz  Co.,  for  the  construction  of  a  three-story,  100xl20-ft. 
apartment    house    in    Shadyside,    to    cost    $75,000. 

Soranton,  Penn. — Bids  will  be  received  until  Feb.  1,  by 
Albert  J.  Ward,  Arch.,  Republican  Bldg.,  for  the  construction 
of  a  three-story  building  for  the  Y.  M.  C.  A.  Estimate<l 
cost,  $50,000. 

AVilliamsport,  Penn. — Plans  are  being  prepared  for  the 
construction  of  a  group  of  buildings  for  the  Industrial  Home 
for  Women.  Estimated  cost,  $250,000.  Horace  Trumbauer, 
Philadelphia,    is    Arch. 

Wilmington,  Del. — Plans  have  been  prepared  by  A.  Edward 
Rhodes,  Arch.,  9  Masonic  Temple,  for  the  construction  of  a 
three-story,  8SxlS2-ft.  school.     Estimated  cost,  $140,000. 

Lynchburg,  Ya. — Plans  are  being  prepared  by  Alfred  C 
Bossam,  366  Fifth  Ave.,  New  York,  for  the  construction  of 
a  one-storv,  42xl32-ft.  fireproof  building  for  the  Lynchburg 
National   Bank.      Estimated    cost,    $115,000. 

Richmond,  Va. — The  lowest  bid  received  for  the  construc- 
tion of  a  two-story,  G0xl40-ft.  building  at  Smith  and  Marshall 
St.,  for  the  Board  of  Police  Commissioners,  was  submitted  by 
J.  T.  Nuckols,  at  $52,200.  Carneal  &  Johnson,  Chamber  of 
Commerce   Bldg.,   are   Archs.      Noted    Dec.    24. 

Huntington,  \V.  Ya. — Bids  will  be  received  until  Feb.  5,  by 
James  K.  Oney,  Secy.,  Bd.  of  Education,  for  the  construction 
of  a  three-story,  245xl40-ft.  high  school.  Estimated  cost, 
$300,000.  Vervus  T.  Ritter,  Carnegie  Library  Bldg..  is  Arch. 
Noted   Nov.    5. 

Columbus,  S.  C. — Bids  will  be  received  about  Feb.  1,  by 
Clemson  College,  for  the  construction  of  a  two-story  and 
basement  Y.  M.  C.  A.  building.     Estimated  cost,  $75,000. 

+Savanuah,  Ga. — The  contract  for  the  construction  of  the 
nine-storv  Hicks  Hotel  on  Congress  St.,  has  been  awarded 
to  the  WISE  GR.-VNITE  &  CONSTRUCTION  CO.,  Richmond, 
Va.,  at  $105,000.     Noted  Dec.   17. 

Birmingham,  Ala. — Plans  are  being  prepared  by  Harry  B. 
Wheelock.  Arch.,  for  the  construction  of  a  five-story,  50x140- 
ft.  buiUling  for  the  Steele-Smith  Co.-    Estimated  cost,   $75,000. 

Camden,  Tenn. — Preliminary  arrangements  are  being  made 
for  the  construction  of  a  $40,000  courthouse.  G.  B.  Bain,  J.  S. 
Wright,  W.  A.  Sashlee,  W.  D.  Cooper,  R.  S.  Stockyard,  are 
members  of  the  Bldg.  Comn. 

Nonconnnh,  Tenn. —  (Memphis  post  office) — S.  Geismer  & 
Son,  231  McLemore  Ave.,  Memphis,  are  preparing  plans  for 
the  construction  of  a  building  for  the  Illinois  R.R.  shopmen. 
Estimated   cost.   $50,000. 

Louisville.  Ky. — Preliminary  plans  are  being  prepared  by 
I>.  Keller  *  Son,  for  the  construction  of  an  apartment  house 
at   1909   South  Third   St.,   to   cost   $50,000. 

Akron.  Ohio — M.  C.  Winter,  Akron  plans  the  construction 
of  a   $70,000   theater  on  Main   St. 

Canton,  Ohl«»— George  F.  Hammond,  Arch.,  4220  Prospect  St., 
Cleveland  is  preparing  plans  for  the  construction  of  a  $400,000 
Central   High   School. 

rinolnnatl,  Ohio — The  Cincinnati  Y.  M.  C.  A  .has  purchased 
a  site  at  Elm  St.  and  the  Canal  for  the  construction  of  a  seven 
to    ten-story    building.      Estimated    cost.    $500,000. 

Cincinnati,  Ohl«» — Plans  previously  prepared  by  Harry 
Hake.  Arch.,  Provident  Bank  Bldg.,  have  been  revised  for  the 
construction    of   the   Convention   Hall.      The   estimated    cost   Is 

$t;60,000.       Noted    Oct.    29. 

Cievriand,  Ohio — Plans  are  being  prepared  by  Richard 
Irvln.  Arch,  and  Kiigr..  Union  Bank  Bldg.,  Pittsburgh,  Penn., 
for  the  construction  of  the  eight-story  tlrcpioof,  reinforced 
concrete  Davllght  Bldg.,  at  Lakeside  Ave.  N.  10.  and  East 
Thlr<l  St.  for  Harry  J.  Shiojser,  Erie,  Penn.  Estimated  cost, 
$100,0011 

ilnyton.  ohUi — George  R.  Young  and  William  H.  Young 
have  punhii.sed  properly  for  the  construction  of  an  11-story 
Ihealer  and   otilce   building. 

Knmt  Clevelnnd.  Ohl<i — Meado  &  Hamilton.  Archs.,  are  pre- 
imrliig  plans  for  the  construction  of  a  one-story  Carnegie 
library    on    Euclid    Ave.      Estimated    cost,    $56,000. 


.Iiiimarv  -'1,  ll)l."» 
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l.nkrtvoiiil,  Ohiit-  KIiIm  will  lio  rei-ftlv<<(1  until  1  p.m.,  Fob.  U, 
liv  l".  '1'  M.iiiuM.  i'Ui..  ltd.  of  ■■Muciilliin  for  tJin  ooiiMlrtirtloii  (if 
u  lllirm\  at  l>>Jii>ll  ami  Aitlnir  Avi-  IMwai.l  I,.  Tlllon.  32 
llroiiilwuv.  Nt'W  Yi>rl(,  N.  Y.  anil  I'hallrH  \V  llii|ikllii«ill,  'JOO 
Horn-  lUilii..  Clovolaiul  am  Aii'Iih.  NuIixI  od.  2ii. 
I  l^kr«v<t»il.   «»lilO'    MIiIm    will    li«    iiti'IvimI    iiiiIII    linoii,    Kili.    II, 

by  P.  '1'  llanol.l.  rik  .  Ilil.  iif  I'MiK  hIIkii  for  Ih.  iniiiitriK'tlnii  of 
th«  MoKliil.v  .><.  h..ol.  Wi'Ht  I'lirioii  Itlv.l.  riiMili.H  \V.  Ili.pUln- 
•on,   000   Ui's.-    niilK.,   I'U'Vi-laiiil.    In   Ai.h.      NoIimI    Nov.    lit. 

Ar<>r(»iiioii<h.  Ohlit-  Tho  i-ontrarl  for  llii<  coiiMtruc-tlon  of 
lh«  (iiiirl.1.1  .s,  li.n.l  hax  L.tm  awai.l.Ml  ii.  .IA,MI':h  I.  IIAKNKH. 
lA>Knii»l">H,    iM.I.    at    nr-.VTT.      Notoil    !>.•«■.    HI. 

Hlilitrvlllr  (Oriiprn,  Olilo — Hliln  will  bo  recelvoil  nbout  .Mii 
1  for  th.'  .oiif.tiiu  tii>ii  of  a  $4(1.000  iluirch.  J.  M.  Mlllor,  Kant 
Clevolaiul   I.M   Ar.h, 

SlirlnKflrlil,  «>hl« — riniid  have  ln'pii  prcinii  (<il  for  the  con- 
itriiilli'ii  of  :i  four-Hlorv  aixl  liaHiMiiiiil  doriiillorv  for  boVN,  nt 
thr  Ohio   .MasoiiU-   llonii-.      Tho  oNlliiialiil  oo*l   Is  JfiO.OOO. 

TuIpiIo,  Ohio  Tlu<  ItounI  of  Kiliicatloii  hfiH  niithorlzcd  tlio 
laauaiii'<<  of  $<.>00.000  In  honilH  for  tlii>  piiri-hiiHlnK  of  xohool  rIIoh 
and    for    IliK    ft>ii!itriu-tion    of    biilldliiK.H.      Noted    Oi't.    S. 

WlllouKhby.  (»hl<>  UldH  will  b<<  iccclvod  until  .Ian.  2(1.  by 
the  lli>aiil  of  I'MuvMllon  for  tbo  conHtructlon  of  a  threi'-Btory 
and  ba.M.'iii.iil  hluli  school.  lONllinatcd  coxt.  Iso.ood.  K.  C. 
Wnrnn.    llliipodrom.-    I!ld«.,   Cloviland,    Ix    Ar.h.      Noted   Oct.    8. 

^DIn»niliiK(»n.  Intl.  The  eontraet  for  the  eonHlructlon  of 
a  cllv  hall  has  luen  awarded  to  UKOKOK  A.  W K A V 10 It,  Indl- 
annpoll.s.  at   jas.ooo. 

K%anMtlllr.  Ind.  -The  District  I'nlon  Catholic  Societies  con- 
teniplaie   the  construction  of  u  JIOO.OOO  home  In   E^vansvllle. 

(irrrnraMtlr,  Ind.--  Bids  will  soon  be  received  by  O.  L.  Orose, 
Prcs.  of  l>e  I'auw  I'nivcrslty.  for  the  construction  of  a  $100,- 
000  »tvninaslun'.      Noted  (let.   S  and   l>ec.   3. 

Wnnnw.  Iiid. — The  City  School  Itimrd  contemplates  the  con- 
Htructlon of  a    Ki'adc  school   to  cost   about   $r.O.(iOO. 

4>l)rtrul<.  Mirh.  —  The  contract  for  the  excavation  and 
foundation  of  a  $1,000,000  library  at  Woodward.  Cass.  Putnam 
and  Kirbv  Ave.  has  been  awarded  to  IKWIN  &  LKTC.HTON. 
133S  Dime  Hank  Hhlp..  at  $61,600.  J.  H.  Kennedy  is  Secy,  of 
Library    Hd.      Noted    Dec.    17. 

Rids  will  be  received  about  .Tan.  2.">.  by  the  Library  Com- 
mission for  the  construction  of  the   superstructure. 

CklpaKO.  III. — Thomas  Tagney.  434  Pivcrsey  Parkway,  has 
purchased  a  site  at  Surf  St.  and  Cambridge" Ave.  for  the  con- 
struction of  an  apartment  house.  The  estimated  cost  Is  $175,- 
000. 

KIdrna,  III. — Morrison  H.  Vail.  Arch..  Galena  St..  Dixon  is 
prejvarinn  plans  for  the  construction  of  a  two-story  and  base- 
ment County  Inflrmary.  Kstimated  cost,  $4.5.000.  Contracts 
will  be  awarded  about  May   1. 

OshkuNh.  Win.— Bids  will  be  received  about  Mar.  1.  for  the 
construction  of  a  three-story  and  basement  hiprh  school.  ICsti- 
mated  cost  $100,000.  Van  Hyn  &  De  C.clleke.  725  Caswell  Bldg., 
Milwaukee,   are  Archs.     Noted   Oct.   22  and   Dec.   31. 

Superior.  >VIh. — The  Cell  Telephone  Co..  of  Superior  plans 
to  construct  a  telephone  exchange  at  John  Ave.  near  14th  St. 
The  estimated  cost  is  $100,000.  W.  F.  Hallfrisch  is  Local 
Mgr. 

St.  Paul,  Minn. — K.  N.  Crawford  has  proposed  to  the  Local 
Committee  of  the  Association  of  Conimer<-e.  to  construct  a 
$500,000  home  for  working  girls  on  Minnesota  St.,  between 
ilth   and    12th   St. 


lOiiilKirlii,  Klin.  -I'laiiN  havo  be«n  iiieiiaied  by  Hhattuck  & 
lIUHH.v.  Ai.  Iin.,  l!»  Houih  \m  Hallo  Ht.,  ChlcaKo,  III.,  for  tho  con- 
Htructlon of  a  Y.  .M.  C,  A,  liulldlnK.  Kiilliiiated  coMt,  $7ri.0l)«. 
L.   V.  HIarky  In  In  chiirKe  of  work. 

Mliiua  l-'alla.  M.  U.  IIIiIn  will  MOon  bn  received  by  W.  K. 
l-'iiUer.  Clk.  of  Itil.  of  Kduciitlon  for  tho  ci>nHtructlon  of  n 
Hchot.l  lit  KaMt  KiKhth  Ht.,  Auatin,  Mabl.i  and  HIauvolt  Ave. 
.Nole.l    .Sepl.     17. 

Nnrlnudrlil.  \l«.  The  Hoard  of  MannKcra  of  tho  Mlnaourl 
rylhlMii  lliiiiie  bus  bad  plaiiH  prepaieil  for  I  |i<r  coriHli  uctlon  of 
a  doiiiilli.i\  iiddltlon.  KMtlnialed  cimt.  $40,000.  Hi-rt  10.  Wool- 
He  y     In    .Sii>. 

llnllnM,  Tp«.  LoiiIh  l.liiHltz,  DalbiN  and  A.  Uarria,  plan  to 
coiiMtiuil  a  Nlx-Ntory  and  liaNcmenI  building  on  151m  near  Har- 
wood  SI.      lONtlmati-d  cohI.  $ir,0,llOO. 

lOi  I'nao,  Ti-«.-  The  IowchI  bid  recelvid  for  the  construc- 
tion of  the  $.'.00,000  high  Hchool  wiiN  Niil.iiiltti.d  by  the  Alta 
riiining  .Mill  Co.,  1<oh  AngeloH,  Calif.,  at  $.140,000.  Noted  Sept. 
17  and   Dec   lo. 

tirrelfy,  Colo. — Plans  are  being  prepared  by  W.  N.  Bow- 
man. Arch..  ;iir.  Central  Savings  Hank  Hldg..  Denver,  for  tho 
coiiNlriiclioii  of  a  three-story  courthouse.  'I'he  estimated  cost 
Is   $22"!, 000. 

+M|iokan<>,  Wa«li.^(OfIlclal) — The  contract  for  the  con- 
Htnicllon  of  the  county  tuberciiloHlH  sanatorium  at  Kdgecliffe 
has  been  awiirded  to  .1.  10.  CI'.VNI.NCII A.M.  32S  AugUHta  Ave., 
Spokane,    at    $4.1. 1S7.      Noted     Dec.    :!1    and    .(an.    14. 

Kl  Onlro,  Calif. — The  Trustees  of  the  Union  High  S.hool 
District  tdan  to  vote  for  $125,000  in  bonds  for  enlarging  the 
high    school. 

KreHno,  Cnllf. — Bids  will  be  received  until  8  p.m.,  Feb.  5, 
by  C.  C.  Starr.  Secy.,  Bd.  of  lOducatlon  for  the  construction  of 
the  Washington  School,  at  Fresno.  W.  D.  Coates,  Jr.,  Itowell 
Hldg.    is    Advisory    Arch.      Noted    .Sept.    10. 

I'ain  Alto,  Cnllf.  .Mlison  &  Allison.  Archs..  1405  Hibernian 
Hldg.,  Los  Angeles  are  preiiaring  pl.ins  for  the  construction  of 
a  group  of  polytechnic  high  school  buildings.  lOstlmated  cost 
$150,000. 

•f  Uiehnionil,  Calif — The  contract  for  the  construction  of  an 
annex  to  the  Kichmond  School  has  been  awarded  to  JAMES 
S.    WI.NTIOUS.    nt    $49,097. 

Saernniento,  Cnllf. — C.  C.  Cuff,  Arch,  has  prepared  plans  for 
the  construction  of  a  seven-story  business  block  on  K  St. 
Estimated    cost    is    $1.">0,000. 

Snornnirnto,  Cnllf. — I'lans  have  been  prepared  by  E.  C. 
Hemiiiing.s.  Arch.,  lor  the  construction  of  an  eight-story  ofTiee 
building   to  cost  about   $150,000. 

Snrrnniento,  Calif. — Preliminary  plans  have  been  prepared 
by  K.  C.  Heniinings,  Arch.,  for  the  constiuction  of  a  store  and 
ollice  l>uil<ling  on   J  St.     Estimateil  cost,   $100,000. 

Snn  FrnnclMcu,  Calif. — Plans  have  been  prepared  by  G  Al- 
bert Lansburgh.  70!>  Mission  St.,  for  the  construction  of  a 
three-story  addition  at  Port  St.  and  Van  Ness  Ave.  for  the 
Concordia   Club.      Estimated    cost,    $65,000.      Noted   Sept.    3. 

Toronto,  Ont — J.  W.  Leonard,  Asst.  to  Pres.  of  Canadian 
Pacific  Hy.,  Montreal.  Que.,  has  been  named  as  executive  head 
of  the  Terminal  Co.,  which  plans  to  construct  a  union  station 
for  Toronto.      The  estimated    cost   is  $18,000,000. 

"he  Titanium  Alloy  Mfg.  Co..  Niagara  Falls.  N.  Y.,  an- 
nounces that  a  bronze  department  has  been  organized  ami 
a  general  line  of  bronze  castings  will  be  produced  Ths 
department  will  be  under  the  direct  supervision  of  W  M 
Corse. 


CONTR.VCT  PRICE 


+Se«er — Boston,    Mass. — Bids    were    received    by    Louis  K. 

Rourke.   Comr.   I'ub.    Ser..    for  constructing    the    Deiit   St.   brook 

sewer    from    (A)    MERRIMAC    C<  )NSTRrCTION  C().    (awarded 

contract*;    (B)    West    Roxbury    Trap    Rock    Co.:  (C)    P.    Hom- 
plani;    (D)   J.  J.   Conw-ay;    (E)    H.    F.   Spinach    Contracting  Co.; 

A  R  C  D            F,  F            G  H  I 

730  lin.ft.  S-in.  pipe  sewpr SI .  10  $0  .SO  $12.">  $0.90     $1.50  81.40     SI. 00  SI. 00  $170 

go  Iin  (t.  30-in.  pipe  surface  drain...  1.25  O..S(i  0.95  O.SO       1..50  1.25        1.25  1.25  1.20 

30  Iin. ft.  15-in.  pipe  surface  drain...  0.(iO  0.50  0  92  0.60       1.05  1.00       0.50  0.85  0.90 

370  Iin. ft.  12-in.  pipe  surf.ace  drain.  .  0.60  0.50  0.49  0.60       0  98  0.75       0.65  0  70  0.90 

170  Iin. ft.  10-in.  pipe  surface  drain.  .  0.50  0.50  0.49  0.50       0.90  0.75       0.65  0.70  0.90 
820  Iin. ft.  4  ft.  6  in.  circular  concrete 

siirfnro  drain 3.40  180  2.25  3,50       3  75  6. .50       6.00  2  90  4.50 

109.1linft.4ft..3-in.  circularconcretc  3.00  1  SO  2.25  3.00       3.50  5.00       3.50  2.65  3.25 
201  Iin. ft.  3  ft.  6-in.  circular  concietc 

wjrfacc  drain 2.35  1.50  1.82  2.00       3.25  4.45       2.75  2.40  2.30 

430  Iin. ft.  2  ft.  3-in.  circular  concrete 

nurfacedrnin 1.60  0.90  1.10  1..50       2.50  3.55       1.85  1.65  2  00 

500  cuydrook  excavation. 5.00  4.00  5.00       0.50  1.00  2.50  2  00 

in.ft.  spruce  piles  not  exceeding 

10  ft.  in  loneth 0.40  0  55  0.20       0.40  0.15  0.25  0.10 

100  M.  ft.  b.m.  spruce  lumber  for 

shcetini?      5.00  15  00  25.50  22.00  30.00  25100 

5    M    ft.    b.m.    2-in.    planed    and 

matched  shcelinit 50  00  30  00  25.50  60.00     40.00  35.00     65.00  35.00  .30.00 

20  M  ft.  b.m.  spruce  lumber  for  plat- 
form*   45  00  30  00  29.00  50.00     40.00  30.00  38.00  30  00 

3.100  lin.ft.  pipe  under  drain 0  10  0  10  0.20  0.15  0  15       0  25  0  20  0  10 

17.50  cu.vJ.  Cla'w  A  concrete 7  00  6.50  5  95  8.00       7  50  700       700  7  20  800 

220  Iin. ft    pipe  C-B  drain 0.50  0.50  0.57  0.50       0.50  0  75       0  60  100  C  .50 

20-in.  lin.'t    iVin    piiie  for  chimney . .  0  15  0  10  0  25  0.50       0.50  0  05  0  20  0  20 

2.1  lin.ft.  6-in  pipe  house  dtain 0.75  0  50  0  20  0  .50  0  25  1  00  0  20 

llOlin  ft.  old  drain  rccMnncctcd.  ..  .  0  .50  0  .50  1   00       0  .50  1  (X)       0  25  1  00  0  .50 

200  slants  placed 0  05  0  10  0  20  0  10       0  25  0   10       0  25  0.10  0  10 

12Un  ft.  12-in  c.i.  oipcinoldsewer..  0.50  100  100  100       100  0.50       0  50  0  75  0.50 

3  manholes  on  sewer    35  00  30  00  .35  00  40  00     45  00  35  00     35(^0  40  00  40  00 

18  manholes  on  surface  drain 25  00  25  00  35  00  30  00     48  00  .35  00     :<5  00  40  00  35  00 

10  catch  basins 45  00  40  00  .35  09  50.00     50  00  55  00     .55  00  30  00  ,50  00 

1  manhole  invert  rebuilt 2  00  20  00  25  00  5  00  5.00       5  00  100  00  3  00 

2  eu. yd.  brick  masonry 16  00  20  00  13.50  0  01  IS  00  1  00 

1  catch  ba.in  trap  reset 2  00  5  00  10  00  3  00  3  00  20  (K)  3.00 

1  connection  between  new  and  old 
conduits    2  00  5  00  25  00  5  00  10  00       5  00  100  00  5  00 

2  pipe  cradles 2  00  2  00  5  00  5  00  5  00       5  00  75  00  5  00 

Extended  totals $25,466  $25,758  $28,008  $29,272  $30,507  $30,779  $31,527  $30,946  832,157  Sa 


(F)  FcCarthy  &  Walsh;  (G)  M.  DeSisto;  (H)  M.  Meehan-  (I) 
A.  Barufaldi;  (J)  J.  Landis;  (K)  C.  Latterela;  (L)  M.  DeMateo' 
(M)  A.  Cefalo;   (N)  W.  j;.  Barry;   (O)   I>.  W.  Hill;   (P)  J    DriscoH 


&  Son  Co.     The  item   bids   were  as  follows: 


J 

K 

L 

M 

N 

o 

P 

1  $2 .  .50 

$1.20 

SI.  75 

81.70 

SI.  80 

S3.. 50 

SI  .so 

1   1.67 

2.00 

1.00 

1.50 

1 .  .50 

1.75 

1.80 

1.49 

1  00 

0.90 

1.00 

0.80 

1.75 

1  25 

1.43 

0.70 

0  85 

1.00 

0.80 

1.75 

1  00 

1.39 

0.70 

0.65 

1.00 

0.80 

1.7. 

1.00 

4  07 

3.40 

3.95 

6.00 

6.70 

5.00 

3  75 

3.80 

3.00 

3.95 

6.00 

6.40 

5.00 

3. 35 

3.00 

2.70 

2.80 

5.00 

5.. 30 

4.25 

2  50 

2.00 

2.60 

1.65 

3, 50 

4.. 50 

2.75 

1.90 

1.90 

5.00 

1.00 

5.00 

0.01 

4.00 

0.24 

0.25 

0.10 

0.15 

0.35 

24 .  25 

25.00 

28  00 

13  00 

40.00 

30.00 

50.00 

0  01 

80.00 

40.00 

.35  00 

30.00 

24.25 

40.00 

0.01 

35  00 

35  00 

0.16 

0  20 

0.35 

0.20 

0  20 

6.80 

7  75 

8  45 

7  00 

7. 50 

6  .50 

8  00 

0  65 

0  .50 

0.35 

0.50 

0.50 

0.70 

0  .50 

0  15 

0  25 

0.10 

1  00 

0.15 

0  20 

0  80 

0.50 

0.20 

1.00 

0.70 

0  25 

0.65 

0.50 

1  00 

0,50 

0.70 

0.50 

0  16 

0.50 

0.10 

0.10 

0.50 

0..50 

d.25 

5.00 

1  00 

1.00 

0  50 

2.00 

1.00 

1  00 

0  48 

.50  00 

40  00 

40  00 

.50  00 

40.00 

40.00 

38  00 

35  00 

25  no 

40  (10 

35  00 

35  00 

40.00 

.56  (K) 

50  ()0 

47  00 

50  00 

60. 00 

.55.00 

.50  00 

20.00 

5  00 

10  (K) 

5.00 

10.00 

10.00 

10  00 

12  00 

15  00 

0  01 

16.00 

10  00 

3  00 

5.00 

5  00 

5.00 

5.00 

5.00 

10  00 

10  00 

5. OO  1000.00 

20  00 

15  00 

10  00 

5  00 

10  00 

S  (K) 

10  00 

5  00 

10  00 

!,237  $33,495  $33,758  $33,894  $34,170  $34,171  $35,029 
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CATALOG    NOTICES 

Chicago  Pneumatic  Tool  Co..  Fisher  Building.  Chicago,  111. 
Bulletin  Xo.  34-K.  Fuel  oil  and  gas  driven  compressors.  Il- 
lustrated,   24   pp.,    6x9   in. 

The  Bullock  Tractor  Co..  1801-1825  Diversey  Parkway.  Chi- 
cago. 111.  Catalog.  "Creeping  Grip"  tractors.  Illustrated,  32 
pp..  6x9  in. 

Archbold -Brady  Co..  Syracuse,  N.  T.  Catalog.  Steel  trans- 
mission structures  and  catenary  bridges.  Illustrated,  32  pp., 
6x9   in. 

Pawling  &  Harnischfeger  Co.,  Milwaukee,  Wis.  Booklet. 
"Thirty  Tears  of  Progress."     Illustrated,   52   pp.,   SxlO  in. 

The  Phosphor-Bronze  Smelting  Co..  2200  Washington  Ave., 
Philadelphia,  Penn.  Price  List  No.  27.  Illustrated,  32  pp., 
3%x6    in. 

Harrison  Safety  Boiler  Works,  Philadelphia,  Penn.  Catalog 
No.   601.      Cochrane   Multiport  Valves.     Illustrated,   72   pp.,   6x9 

'  Sanduskv  Portland  Cement  Co.,  Sandusky,  O.     Spanish  cata- 
log.    Portland  cement.     Illustrated,  32  pp.,  7x9  in. 

Sangamo  Electric  Co..  Springfield,  111.  Bulletin  No.  40. 
Single-phase  and  polyphase  A.  C.  watthour  meters.  Illus- 
trated,   32   pp..    8x10^4    in. 

Hvdraulic  Ramming  Concrete  Stone  Machinery,  Paterson, 
X  J  Catalog.  Hvdraulic  ramming  machinery  for  the  manu- 
facture of  reconstructed  stone.     Illustrated,  32  pp.,  6x9  in. 


Lagonda  Mfg.  Co..  Springfield,  O.     Catalog  L-8. 
cleaners.     Illustrated,  32  pp..  7%xl0  in. 


Boiler  tube 


The  .\sbe.stos  Protected  Metal  Co.  announces  that  on  Feb.  1, 
1915.  the  general  offices  of  company,  including  the  executive, 
accounting,  sales  and  engineering  staffs,  will  be  moved  from 
Beaver  Falls  to  the  First  National  Bank  Bldg.,  Pittsburgh. 
The  manufacturing  operations  of  the  company  will  continue 
as  heretofore,  at  Beaver  Falls,  Penn.  and  at  Waltham,  Mass. 

The  Socorro  3Iining  &  3Iilliiig  Co.  has  been  granted  an  ex- 
tension until  Jan.  25,  1917,  by  James  A.  French,  State  Engr., 
Santa  FS,  N.  M.,  for  the  completion  of  the  hydro-electric  plant 
to  supplv  power  to  mines  and  mills  in  the  Mogollon  district, 
Socorro  County,  N.  M.  Work  upon  this  plant  has  already  been 
in  progress  almost  three  years,  and  about  $90,000  has  been 
spent.  About  $90,000  more  will  be  required  to  complete  the 
plant.  It  is  planned  to  develop  about  1000-hp.  at  the  begin- 
ning, of  which  the  larger  part  will  be  required  by  the  Socorro 
Mining  &  Milling  Co.  Oil  engines  are  now  being  used  to  de- 
velop power,  and  the  operating  expenses  are  high,  due  to  the 
great  expense  of  transporting  oil  from  Silver  City,  90  miles 
distant. 

A  Contract  has  been  placed  with  the  S.  Morgan  Smith  Co., 
York,  Penn.,  for  two  45-in.  vertical  wicket  gate  wheels  for 
the  Bangor  Water  ^\'orks.  Bangor,  Maine.  The  power  de- 
veloped by  these  wheels  is  to  be  used  to  run  motors  in  con- 
nection with  the  water  system.  The  electrical  equipment  will 
be   furnished   by   the   General   Electric   Co. 


COXTR.\CT    PRICE 


State  Hishwayfi — California — Bids  were  received  by  the 
State  Highway  Commission,  Sacramento,  Calif.,  for  construct- 
ing hitrhvvavs  in  Sutter,  Los  Angeles,  Siskiyou  and  Orange 
Counties,  from  (A)  Tyler  &  Berliner,  Los  Angeles;  (B)  Chico 
Construction  Co.,  Chico;  (C)  P.  L.  Burr,  San  Francisco;  (D) 
Tieslau  Bros.,  San  Francisco;  (E)  L.  F.  Gerdetz,  San  Fran- 
cisco- (F)  C.  H.  &  A.  W.  Gorrill.  San  Francisco;  (G)  Bates, 
Borland  &  Aver.  Oakland;  (H)  Whitlock  &  Gorrill,  Sah  Fran- 
cisco; (I)  E.  T.  Johnson,  Portland,  Ore.;  (J)  Forest  City  Paving 
&  Construction  Co.,  San  Francisco;  (K)  F.  A.  Keasal.  San 
Francisco;  (L)  Robert  Sherer,  Los  Angeles;  (M)  Chadwick  & 
Sykes,  Inc.,  San  Francisco;  (N)  Lynn  S.  Atkinson,  Los  Angeles; 
(b)  De  Moor  Construction  Co.,  Los  Angeles;  (P)  A.  C.  McLean 


Construction  Co.,  San  Francisco;  (Q)  Twohy  Bros..  San  Fran- 
Cisco;  (R)  Mahoney  Bros.,  San  Francisco;  (S)  Richard  Both- 
well  and  A.  H.  McCray,  Los  Angeles;  (T)  H.  A.  Taylor,  Los 
Angeles;  (U)  Palmer  &  McBryde,  San  Francisco;  (U-1)  James 
Fitzpatrick,  Sacramento;  (V)  Smith  &  Brice,  Eureka;  (W) 
W'arren  A.  Bechtel,  Alton,  Calif.:  (W-1)  Charles  Daley  &  Co. 
and  Hans  Pederson.  Seattle,  Wash.;  (X)  F.  Rolandi,  San  Fran- 
cisco: (X-1)  Callahan  &  Hedrick,  El  Centre:  (Y)  Blanchard- 
Brown  Co.,  San  Francisco;  (Y-1)  Berry  Mackie  &  Co.,  San 
Francisco:  (Z)  M.  A.  Co..  Inc.,  Los  Angeles;  (Z-1)  Modem 
Construction  Co.,  Inc.,  Los  Angeles.  The  item  bids  were  as 
follows: 


Siskiyou  County 


58,740  cu.yd.  earth  excavation 

17,130  cu.yd.  loo.«e  rock  excavation.  .  .  . 
.36,160  cu.yd.  solid  rock  excavation..  . 
3473  lin.ft.  12-in.  comieatcd  iron  pipe. 
1442  lin.ft.  18-in.  corrugated  iron  pipe. 
636  lin.ft.  24-in.  corrueated  iron  pipe.  . 

1144  cu.yd.  concrete.  Class  B 

2826  cu.yd.  dry  nibble 

1150  cu.yd.  slope  paving 

4 .  75  miles  new  property  fences 

880  monuments 


I 

$0.29 

0.49 

0.84 

0.40 

0.60 

0  75 

17.75 

2.00 

3. 50 

150.00 

1.00 


U 

$0  85 

0.85 

0.85 

2  00 

2  25 

2  .)0 

25.00 

4  00 

4.00 

250.00 

1.00 


U-1 

SO .  .50 

0.75 

1.00 

1.75 

2.00 

2.25 

15.00 

5.00 

3  OO 

200  00 

1.50 


V 

SO.  30 
0.60 
1.10 
0.60 
0.70 
0.80 
18.00 
2.50 
3.50 
250  00 
1.00 


X 

$0  73 
0  73 
0.73 
0  60 
0  75 
l.OO 
17.00 
2.00 
3.00 
150  00 
1.00 


Y 
$0  60 
0  75 
1.10 
0  60 

0  70 

1  00 
15  00 

4  50 

4  00 

200.00 

1  00 


Extended  totals. 


$90,i 

Orange  County 


24,000  cu.yd.  excavation  without  classification 

32  Im.ft.  12-in.  corrugated  iron  pipe 

352  lin.ft.  18-in.  corrugated  iron  pipe 

50  lin.ft.  24-in.  corrugated  iron  pipe 

IS  lin.ft.  30-in.  corrugated  iron  pipe 

55  cu.yd.  concrete  Cla.«s  B,  for  culverts  and  monuments 

4860  cu.yd.  concrete  Class  B  for  pavement 

92  monuments 

Extended  totals 


X-1 

$0,715 
0  50 
0  60 
0  80 
2  50 

15.00 
5. 15 
0  80 


Z 

$0.55 

0  50 

0  65 
0.80 
2  50 

15.00 
4.0O 

1  00 


20,000  cu.yd.  excavation  without  classification.. . . 

.552  Mn.ft.  12-in.  corrugiiteil  iron  pipe 

26  lin.ft.  18-in.  comigiitcd  iron  pipe 

26  lin.ft.  24-in.  corrugated  iron  pipe 

120  cu.yd.    concrete.   Class   B,   for   culverts  and 

monuments 

1 1..5(X)  cu.yd.  concrete,  Class  B,  for  pavement. .    . 

1.500  lin.ft.  guard  roil 

100  monuments 


Extended  totals. 


635,000  cu.yd.  excavation,  witlmut  rhmsification. 

24MO  lin.ft.  12-in.  ci>rrugntc<l  iron  pipe    

8110  lin.ft.  18-in.  cornigiili'il  iron  ^,\\>,■ 

910  lin.ft.  2.1-in.  corrugiitid  iron  pipe 

310  lin.ft.  .30-in.  corrugiiti'd  iron  pipe 

020  cu.yd.  concret«,  CUvta  B 

5030  cu.yd.  dry  rubble 

13-10  monuments 


$0  00 

0  .50 

1  90 

2  90 

17.00 

3  (X) 
0.50 
1  00 


$»r  iH 

0  HO 
0  60 

0  HO 

1  00 
l.S  00 

3  IXI 
I   00 


B 
$0  65 
0  .50 
0  65 
0  75 

9  00 
3  00 
0  40 
0  90 


Sutter  County 
C 
$0  90 
0  .50 
0  70 
O.SO 


3  25 
0.35 
1.00 


D 

$0.85 
0  .50 
0  t)0 
0  75 

10  50 
3  25 
0-10 
1.25 


E 
$0  S5 
0  .50 
0  CO 
0.75 

10  00 
3  .50 

0  40 

1  00 


F 

$0  65 
0  .50 
0  60 
0.75 

9.50 
2  37 
0  35 
1 .  .50 


G 

$0  75 
0  60 
0  60 
0.60 

10.00 
3  00 
0  35 
3  00 


H 

$0.68 

0.50 

0.75 

1.00 

9  50 
2.87 
0  50 
1.00 


I 

$0  60 

0.50 

0.75 

1.00 

10  00 
3  .50 

0  40 

1  00 


$49,582        $53,455        $56,696 
Los  Angeles  County 


$0   14 

t)  75 
1   (M) 


M 

SO  695 
I    (H) 


N 

$0  85 


•J  (H) 
2  00 
30.  IN) 
S  00 
1.00 


$0  37 

0  .50 

0  I'll) 

0  70 

1  1)0 
ill  (K) 

0  .50 

1  00 


-o 

$0  .39 

0  .50 
0  liO 
0  70 
I  (K) 
10  00 

0  .50 

1  00 


$0  41 
0  50 
0  60 

0  70 

1  00 
Iti  (H) 

0.50 
I  (X) 


$0  44 
0  40 

0  70 

1  (K) 
1   .50 

15  (K) 
3 ,  (K) 
1   00 


$0  46 
0  40 

0  70 

1  00 
1   .50 

15  00 


Exton<lcd  totals. 


|'>35,(K)0  cu  yd.  excavation,  without  elaiwiflca- 


2tS0  lin.ft.  12-ln.'eorrugnte<l  iron  pipe. 
8140  lin  ft.  IH-in.  corrugiiteil  iron  |>i|M'. 
910  lin  ft.  24-in.  comigiilid  iron  pi|H' 
310  lin  ft.  30-in.  corruguU'd  iron  pipe.  . 

620  cu  yd.  rnncrelc,  C'laiw  I) 

.5930  cuyd.  dry  rubble 

1 3-10  mnnumiinls 


$342,500 
Q- 


S32I.483      $498,707 


$030,810 
R 


$230,340 


$268,946 
T 


$0  41 

0  50 

0  (Ml 

0  75 

1  00 

13  no 

4  (K) 

1  (XI 


$0  415 

0  .50 

(I  no 

(I  75 

1  (XI 
13  .V) 

4  (K) 
l.(X) 


$0.45 
0  .50 
0  1X1 

0  75 

1  IN) 
13  Wl 

4  IXI 
1  (X) 


$0   II 

0  no 

1  IXI 
I  (XI 
I   .50 

20  (Nl 
4  (XI 
1  (X) 


$0  42 

0  SO 

1  (HI 
I  (Nl 
I    .511 

20  (XI 
4  (Nl 
l.(X) 


$0  70 

0  80 

1  (X) 
1  2,5 
1    .50 

25  (X) 


$0  .53 
0  70 

0  90 

1  25 
1   (M> 

20  (X) 
5  20 
I  00 


$281,040 

r 

$0  64 
2  (X) 

2  .50 

3  (XI 
3  25 

30  (XI 
n  IXI 
1   25 


Y-1 

$0  35 
0  68 
0  80 
0  50 
0  70 
1.00 
12.00 
3  00 
2  00 

100  00 
1.00 


22   $154,265   $126,330   $105,715   $116.0(X)   S128,316   $90,653 


Z-1 

$0.60 
0  75 
0.75 
0.75 

0  75 
12  00 

4  70 

1  00 


$45,344        $35,831        $40,763 


J 
$0.55 
0.40 
0.50 

0  60 

9  50 
3  10 
0.35 

1  10 


$59,461         $42,381         $51,887        $18,916        $54,471        $1.8.674 


$0  40 

0  40 

0  70 

1  00 
I  50 

18  (X) 

3  0(1 

I  00 


$315,895      $328,595      $343,158 
V W         WI 


$0  575 
0  .50 
0  0(1 

0  70 
(I  .SO 

18  (XI 
3  .VI 

1  (X) 


$0  .50 
0  .50 
(I  00 

0  70 
(I  SO 

IS  IXI 
3  .50 

1  (XI 


$0  70 

0  75 

0  90 

1  25 
1  .5(1 

22  .VI 

7  25 
2.(X) 


$0  .54 
0  40 

0  no 

0  65 

0  8$ 
9  00 
2  00 

1  00 


Extendeil  totaN 


$.300,890  $30.1,071  $320,300  $308.n06  $314,013  $;i33,00n  $.52l)..50fl  $391  ,S2I  $183,372  $40.5,.389  «4  14.914  1553,011  $307,307 


January-  *'8,  l'J15 


ENGINKKUl  N(i     N  K  W  S 


41 


Comslr^ction  Ne^;ys 


•  MiMlOloH    woi  U    iiiU.TlU.il     In     i:.Si;iM.i:i:IN(i     NIOWS 
^Mrriotoa   c-untnu-t  awardt'it.      Tlii'    iiuiihh    or    bldUKrii   nv 


l(  \  tl.W   \  \  s 

NfW  York — <;ia«»<>  Itlvir  UK  Tlilii  ronipikliy  •">"  oIiIiiItumI 
a  new  I'hiirtci-  to  ootiHtiiu'l  ii  railway  to  (■(inni-ct  lt«  ihi'mimiI 
lino  lit  Ciiinlioriy  I-iiki-  with  tin-  St.  I.uwii'Iut  iiiuI  Aillron- 
dftck  <llvl»loM»  of  tho  New  VolU  i\>ntrul  11.  It.  Wlllliim  T. 
Turnrr,  I'tlca.  Kviin  T.  Joiios,  Urnilford,  I'onn.,  niul  Wiiltor 
P.   I'ouKor,    Kurrulo,    II ru    I>lr8. 

Prnnnj-lvniiln^l'iilty  Kyu. — Thin  coinpnny  hnii  hcon  Incor- 
poratiMl  to  i-oiiMtiuot  n  railway  In  AlloKhi-ny  unil  WcHtmorcliind 
Coiinll<"».  Hoyor,  Jones  &  Morton,  I'lttHhurKh,  I'onn.,  are 
Altorneys  for  tho  coinpuiiy. 

♦  Vlr»lnlii- -Southorn  Uy. — Contractu  for  Borond  track  work 
have  l'<-.-n  Hwardod  liy  this  company  to  the  M()UIU)W  t'ON- 
8TIU'("TU>N  CO..  Atlanta,  ('.a.,  from  Oranjcc  to  Hurnloy,  Va., 
about  ir>  mllfs.  and  to  C  W.  I.ANK  &  CI)..  Atlanta,  (ia.,  from 
Burnley   to  I'harlottosvlllc,  about    13   mllc.M.      Noted   Jan.   "I. 

I<ouiiilann — ArkansiiH,  Uoulxlana  ■&  Gulf  Ry. — This  company 
Is  belnic  orKanlr.ed  to  construct  a  railway  from  Monroe,  La., 
to  Montlcello,   Ark. 

Tennmnpr^ — Jollloo,   Capnchlns   &   Western    R.R. — This   com- 

fiany  Is  holn^  organized  to  construct  n  railway,  about  30  miles 
onK.    I>'   eastern   Tennessee,   west    of  Jelllco,   Tenn. 

Illlnoln — BurllntJton,  Mississippi  River  &  Northern  R.R. — 
This  company  Is  heinK  orKnnlzed  for  the  purpose  of  construct- 
InK  a  railway  from  a  point  near  Arpee  to  Milan,  111.,  to 
connect  with  the  I'hicaRo.  Hock  Island  &  Pacific  Ry.  Went- 
worth   Holmes,  Joy,   111..   Is   Interested. 

+\Vli>roniiln — Wisconsin  &  Northern  R.R. — This  company 
has  awarded  a  contract  to  I'KTIOR  NELSON  &  CO.,  Temple 
Court.  Minneapolis,  Minn.,  for  Krading  Its  proposed  line,  from 
a  point  about  five  miles  north  of  Van  Ostrand,  to  Crandon, 
Wis. 

.trkitnaaa — Arkansas,  Louisiana  &  Gulf  Ry. — See  Item  under 

Louisiana. 

+ltah— Union  Pacific  R.R.— The  CHRISTENSEN  CON- 
STRUCTION CO..  Salt  Lake  City,  Utah,  has  been  awarded  a 
contract  by  this  company  for  double-tracking:  its  line  from 
Ogden    to   Gateway    Bridge    in    W^eber   Caflon.      Noted    Nov.    26. 

I'tah — Union  Pacific  R.R. — Press  reports  state  that  this 
company  Is  making  preliminary  surveys  for  the  construction 
of  a  railway  from  a  point  on  the  main  line  in  Wyoming  to 
Park  City,  Utah.     R.  L.  Huntley,  Omaha.  Neb.,  is  Ch.  Engr. 

KLECTRIC    R.\Il,WAYS 

Mrrldrn,  Conn. — The  Connecticut  Co.  contemplates  the  con- 
struction of  an  electric  railway  on  Capitol  Ave.,  from  Main 
to  Lockwood  St..  In  Merlden.     Robert  P.  Lee,  Meriden,  is  Supt. 

»w  Hnvrn,  Conn. — The  Connecticut  Co.  has  applied  to  the 
City  Council  for  a  franchise  to  construct  an  electric  railway 
on  Whaley  Ave.  to  the  New  Haven  County  property.  F.  P. 
Harlan.   New   Haven,   is  Mgr. 

Monaca,  Penn. — A  company  is  being  organized  to  construct 
an  electric  railway  from  Monaca  to  Coraopolis.  John  W.  Reid, 
John  J.  Allen,  D.  J.  Mitchell,  Edward  Thomas  and  H.  L.  Grim- 
mell  are  interested. 

+.\ndren-K.  >".  C. — According  to  press  reports  the  Hlawas- 
see  Valley  Ry.  Co.  has  awarded  a  contract  to  R.  L.  HERBERT, 
for  constructing  an  electric  railway  from  Andrews.  N.  C. 
to  Hiawassee,  Ga.,  about  33  miles.     Noted   Jlar.   5  and  Aug.   6. 

Columbia,  S.  C. — Plans  are  being  prepared  by  the  Columbia 
Ry.,  Gas  &  Electric  Co..  for  the  reconstruction  of  its  line  on 
Elmwood  Ave.  Alfred  Wallace,  Columbia,  is  Gen.  Mgr.  and 
Pur.  Agt. 

BlrnilnKhnm,  Ala. — The  Milner  Land  Co.  has  applied  to  the 
City  Council  for  a  franchise  to  construct  an  electric  railway 
from  l.')th  Ave.  and  20th  St.  to  Key  Circle,  in  the  company's 
new  division.     Henry   Key  Milner  is  Pres. 

iiadaden.  .Via. — The  Alabama  City,  Gadsden  &  Attala  Ry. 
Is  considering  plans  to  lay  new  track  and  build  a  loop  in 
Gadsden.     C.   J.   Zell,  Gadsden,   is  Gen.   Mgr.   and   Supt. 

Shrrvrport,  L,a. — The  Texas-Louisiana  Traction  Co.  contem- 
plates constructing  a  line  from  Shreveport  to  Marshall.  A. 
B.  Blevlns.  Jefferson,  is  Pres. 

ChattanooKa,  Tenn. — The  Chattanooga  Traction  Co.  plans 
to  construct  about  20  miles  of  new  track  In  Chattanooga, 
during  1915.  W.  T.  Jones,  Chattanooga,  is  Vice-Pres.  and 
Gen.   Mgr. 

Akron.  Ohio — The  Northern  Ohio  Traction  &  Light  Co. 
plans  to  construct  2.67  miles  of  new  track  this  year.  Charles 
Currie,   Akron,   is   Vice-Pres.   and   Gen.   Mgr. 

Hobart,  Ind. — The  Gary,  Hobart  &  Eastern  Traction  Co. 
contemplates  the  construction  of  12  miles  of  new  track  to 
connect  Glen  Park.  New  Chicago  and  Hobart.  B.  J.  Schramm, 
Hobart.  is  Gen.  Supt.  and  Pur.  Agt. 

Carbondale,  III. — The  Murphyshoro  &  Southern  Illinois  Ry. 
Co.  has  been  granted  a  franchise  to  construct  an  electric  rail- 
way through  Carbondale.  This  is  part  of  a  proposed  line  to 
connect  Carbondale  and  Murphysboro.  about  12  miles.  A.  B. 
MInton.  Murphysboro,   is  Pres.      Noted   Nov.   19. 


Crdnr  llnplda,  lo«va — The  Cedar  RapldM  A  Marlon  City  Ry. 
Co  Im  pK'parliiK  pliiiiH  for  the  conatrucllon  of  about  four  miles 
of  new  Irai'k  In  I'edar  Raplda.  IS.  C.  Allen,  Ccdur  Kaplda, 
IH  Secy,   anil   (ieii,    MKr. 

■own  f'lty,  ln>vn  The  MlHsinHlppI  Valley  Electric  Co.  plana 
to  (MiiiHtruct  1  '-J  inlleH  of  new  track  this  year.  J.  O.  Scnulze 
Ih    I'res.    and    Gen.    Mgr. 

Mnbrrlr.  Mo. — The  Moberly,  Huntsvlllc  A  Randolph  Hprlnga 
Ry.  Co.  plans  to  start  shortly  the  construction  of  Its  line 
connecting  Randolph  SprlnKs,  Moberly  and  Huntsville. 
Charles   II.   Damcron,    IluiilHVllle,    is    I'res. 

SI.  I.oiiIm,  Mo. — Tho  United  Rys.  Co.  of  St.  Louis  contem- 
plates exti-ndlng  Its  Lee  St.  line  on  Taylor  Ave.  to  the  city 
limits.      Robert   McCulloch,   St.    Loulfe,    Is    I'res.   and    'Jen.    Mgr. 

nnlinn,  Tex. — I...  C.  Bradley,  representative  of  the  Stone 
&  Webster  Engineering  Corporation,  Boston,  Mass.,  h.is  an- 
nounced that  tho  company  will  construct  an  Interurban  electric 
railway    from    Dallas    to   Terrell. 

fiuthrlr,  Okln.— The  Oklahoma  Ry.  Co.  is  making  prelim- 
inary .-irr.ingements  for  the  construction  of  an  extension  from 
Edniond  to  C.uthrle,  about  17  miles.  George  W.  Knox,  Okla- 
homa,   Is   Vlc<>.- I'res.   and   Gen.   Mgr. 

Twin  Fnlln,  Idaho — Plans  are  being  prepared  by  the  Sand- 
point  iVr  Interurban  Ry.  Co.  for  the  construction  of  an 
electric  railway  from  Shoshone  Falls  to  Twin  Falls,  about 
five  miles.  A.  Filson,  Sandpoint,  is  Pres.,  Gen.  Mgr.  and 
Pur.   Agt. 

Lon  Anicelea,  Calif. — Plans  are  being  prepared  by  the 
Pacific  Electric  Ry.  Co.  for  the  extension  of  Its  lines  on  the 
East  Side,  Los  Angeles,  to  Eighth  St.,  Riverside.  J.  Mc- 
Millan,  Los  Angeles,   is  Gen.   Mgr. 

IllvrrNlde,  Calif. — The  Riverside,  Rialto  &  Pacific  Ry.  Co. 
has  been  incorporated  to  construct  an  electric  railway  to 
connect  Riverside,  Bloomington  and  Rialto,  about  ten  miles. 
W.  G.  Henshaw,  William  Lees,  William  H.  Metcalf  and  Henry 
Chickering    are    the    incorporators. 

San  JoHe,  Calif. — The  San  Jose  Terminal  Ry.  Co.  has  applied 
to  the  City  Council  for  an  extension  of  time  on  its  franchise 
to  construct  an  electric  railway  in  the  northern  section  of 
San   Jose. 

LIGHT,    HEAT    AND    POWER 

Greenville.  Mnlne — The  Public  Utilities  Commission  has 
granted  the  Greenville  Light  &  Power  Co.  permission  to  pur- 
chase the  properties  and  franchises  of  the  Sangerville  Im- 
provement Co.,  the  Sehec  Power  Co.,  and  the  Dover  &  Foxcroft 
Light,  Heat  &  Power  Co.  I.,ouis  M.  Galusha,  Greenville,  is  Mgr. 
of  the  Greenville  Light  &  Power  Co. 

Waltliam,  MaHN. — Tt  is  reported  that  the  Trustees  of  the 
AValtham  Hospital  have  recommended  the  installation  of  a 
power  plant  to  furnish  light,  heat  and  power  for  the  hospital 
buildings. 

+*Xew  Britain,  Conn. —  (Official) — The  following  contracts 
were  awarded,  from  bids  opened  Jan.  20,  in  connection  with 
the  construction  of  the  new  vocational  High  School  on  Bassett 
St.:  Plumbing  and  electrical  work,  HANLON  &  MtTRPHY, 
Hartford,  at  $6000  and  ?20:!2,  respectively;  heating  and  venti- 
lating, LIBBY  &  BLTNX,  Hartford,  $11,725.  Walter  P.  Crab- 
tree,  272  Main  St.,  New  Britain,  is  Arch.  Noted  Nov.  12  and 
26,   Jan.    14. 

Rockviiie,  Conn. — Press  reports  state  that  the  Rockville 
Gas  &  Electric  Co.  is  considering  the  extension  of  its  trans- 
mission lines  from  Rockville  to  Vernon  Center  to  furnish  elec- 
tricity to   that  section.      M.   J.   Cullen,   Rockville,    is   Cont.   Agt. 

-ABInghaniton,  N.  Y. —  (Official) — Bids  were  opened  Jan.  21, 
by  the  State  Hospital  Commission,  Albany,  for  heating,  plumb- 
ing and  drainage,  electrical  work,  and  boiler  and  stack  for 
the  new  building  for  chronic  patients  at  the  Binghamton  State 
Hospital.  The  following  are  the  three  lowest  bids  for 
each  division  of  the  work.  Heating:  Gavlord  Engineering 
&  Construction  Co.,  Binghamton,  $19,S23:"  R.  T.  Ford  Co 
Rochester,  $19,737;  George  H.  Drake,  Buffalo,  $19,S36.  Plumb- 
ing and  drainage:  Burns  Bros.,  Syracuse,  $13,426;  Peter 
Keeler  Building  Co.,  Albany,  $13,122;  P.  J.  Sullivan  Co.,  Inc., 
Syracuse,  $14,S66.  Electrical  work:  Watson-Flagg  Engineer- 
ing Co..  New  York,  $6428;  S.  G.  Waterman,  S17  Broadwav.  New 
York.  $6643;  New  Y'ork  Construction  Co.,  New  York,"  $6315. 
Boiler  and  stack:  Flood  &  Van  AVirt  Co.,  Hudson  Falls, 
$19,500;  R.  T.  Ford  Co.,  $19,800;  Peter  Keeler  Building  Co., 
$19,922.     Noted  Jan.  7. 

+'<^Lockport,  X.  Y. —  (Official) — The  Board  of  Education  has 
awarded  the  contract  for  plumbing,  heating  and  ventilating 
systems  in  the  Lockport  Union  School,  recently  enlarged  and 
improved,  to  MAI'ES  &  PAYNE,  Lockport,  at  $5700  for  the 
plumbing,   and   $12,640    for   the   heating   and   ventilating   work. 

New  Y'ork,  N.  Y'. —  (Borough  of  Brooklyn) — (Ofilcial) — Bids 
will  be  received  until  3  p.m..  Feb.  1,  bv  C.  B.  J.  Snvder,  Supt. 
of  School  Bldgs.,  Park  Ave.  and  59th  St.,  Borough  of  Jlanhat- 
tan,  for  electrical  equipment  in  new  I'ublic  School  50,  Driggs 
Ave.   and   South   Third    St.,    Borough   of  Brooklyn. 

Xew  Y'ork,  N.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  until  10:30  a.m.,  Feb.  S,  by  the  Department  of 
I'ublic  Charities,  Room  1091,  Municipal  Bldg.,  Borough  of 
Manhattan,    for    installing   new    steam    lines    for   carrying    ex- 
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haust  steam  from  the  Kings  County  Hospital,  Borough  of 
Brooklyn.     John  A.  Kingsbury  is  Comr.  of  Pub.  Charities. 

Xew  York,  X.  V. — (Borough  of  Queens)  —  (Official) — Bids 
wil!  be  received  until  3  p.m.,  Feb.  1,  by  C.  B.  J.  Snyder,  Supt. 
of  School  Bldgs.,  Park  Ave.  and  59th  St.,  Borough  of  Man- 
hattan, for  electrical  equipment  in  new  Public  School  91, 
(Central  Ave.,  between  Folsom  and  Fosdick  Ave.,  Glendale, 
Borough  of  (jueens. 

Xew  York.  X.  Y. —  (Borough  of  Queens) — -'Official) — Bids 
will  be  received  until  3  p.m.,  Feb.  4,  by  the  Park  Board, 
Municipal  Bldg.,  Borough  of  Manhattan,  for  heating  system 
for  the  Administration  Building,  Forest  Park,  Borough  of 
Queens.     Cabot  Ward  is  Pres.  of  the  Park  Bd. 

Waterto^m.  >.  Y.- — Horace  Sweet,  Consult.  Engr.,  Utica,  N. 
Y.,  has  submitted  a  report  estimating  the  cost  of  installing  a 
municipal  plant  for  street  lighting  at  $109,7.")i).  Plans  provide 
for  setting  the  water  wheels  in  the  power  house,  and  con- 
structing a  new  distributing  system  to  maintain  the  same 
number  of  lamps  now  used.  The  existing  contract  between 
the  city  and  the  Watertown  Light  &  Power  Co.  allows  the 
city  to  take  over  the  present  street-lighting  system  for  $G3,M12 

Haekettxtown,  N.  .1.- — Bids  for  heating  and  ventilating 
systems  in  the  new  school  were  opened  by  the  Board  of 
Education,  Jan.  21,  as  follows:  E.  C  Woolfolk  &  Co.,  New 
York,  N.  Y.,  $8269;  John  H.  Cooney,  Harrison,  N.  J.,  $S2S7; 
M.  J.  Salaban,  $8555;  Alvard  &  Smith,  New  York,  $S652;  Osmun 
&  Co.,  $10,292;  R.  A.  Cook,  $12,059  for  "Monarch"  system. 

Nen-ark,  \'.  J. — It  is  reported  that  the  Pul)lic  Service  Elec- 
tric Co.  will  build  a  new  sub-station  for  transformer  service  at 
Ave.  R  and  Haynes  Ave. 

Allentonn.  Penn. — Bids  will  be  received  until  Feb.  10,  by 
the  Board  of  Education,  for  the  construction  and  equipment 
of  a  power  plant,  electrical  equipment,  heating  and  ventilating 
systems  for  the  new  High  School  building  now  under  con- 
struction. Runyon  &  Carey,  S4  3  Broad  St.,  Newark,  N.  J., 
is  Engr.  in  Charge.  Ruhe  &  Lange,  12  North  Sixth  St.,  Allen- 
town,  is  Arch. 

+  HoIine.<<barK.  Penn. — The  Department  of  Public  Health 
and  Charities,  Philadelphia,  has  awarded  the  contract  for 
the  construction  of  a  power  plant  at  the  Home  for  the  Indi- 
gent, Hclmesburg,  to  the  W.  \V.  ANSTINE  CO.,  1214  Filbert 
Bldg.,   Philadelphia,   at   $56,537.      Noted  Dec.    3,   Jan.    7   and   21. 

Yardley,  Penn. — Press  reports  state  that  the  New  Jersey  & 
Pennsylvania  Traction  Co.,  Trenton,  N.  J.,  will  erect  a  125-ft. 
stack  at  its  power  station  at  Yardley.  Gaylord  Thompson, 
Trenton,  is  Vice-Pres.  and  Gen.  Mgr. 

Quitman,  Ga. — See  item   under  "Water  Supply — Irrigation." 

Lnnett,  .Via. — The  Lanett  Cotton  Mills,  owner  of  the  local 
electric  light  plant,  will,  it  is  reported,  purchase  within  the 
next  three  months,  one  200-kv.-a.,  three-phase,  60-cycle,  600- 
volt  generator,  with  exciter,  switchlioard  equipment  and  25 
watt-hour  meters.  It  will  also  install  about  40  additional 
100-cp.  street  lamps.     W.  Oscar  Orr,  Lanett,  is  Electrical  Supt. 

'Winnfleld,  I.a. — The  Johnson  Ice  &  Light  Co.  is  reported 
to  be  considering  the  establishment  of  an  electric  light  system, 
iee  factory  and   refrigerating  plant  in  Winnfield. 

Rockport,  Ky. — Press  reports  state  that  the  Town  Board 
has  granted  a  franchise  to  the  Rockport  Coal  Co.  for  the 
installation  of  an  electric  light  plant  at  its  works  in  Rockport. 

Cedariille.  Ohio — The  plant  of  the  Cedarville  Light  cS- 
Power  Co.  will  be  remodeled  and  enlarged.  It  is  reported  that 
negotiations  are  under  way  for  the  purchase  of  this  plant  by 
the    Dayton   Power   &    Light   Co..    Dayton,   Ohio. 

St.  ClalrHvUIe,  Ohio — The  Board  of  Public  .Vffairs  has  de- 
cided to  improve  the  municipal  electric  light  plant.  It  is 
reported  that  several  private  companies  have  made  offers 
to  furnish  power  to  the  town.  H.  A.  Norris  is  Supt.  of  the 
municipal  plant. 

YonnKHton-n,  Ohlo^It  is  reported  that  bids  will  be  received 
until  Jan.  29.  by  Beeler  Heasley,  Dir.  of  Pub.  Ser.,  for  furnish- 
ing power  and  equipment  for  the  new  street-lighting  sys- 
tem. 

Hlllndale,  Mich. — Bids  will  be  received  until  Feb.  24.  by 
the  Board  of  Public  Works,  for  one  300-hp.  and  one  350-hp. 
water  tube  boiler,  and  stokers  for  the  same.  J.  C.  Hanson  is 
Mgr.,  Cont.  Agt.  and  Supt.  of  the  municipal  electric  light 
plant.      Noted    Jan.    21. 

Monroe,  Mich. — The  River  Raisin  Electric  Co.,  Monroe, 
which  recently  secured  a  franchise  to  furnish  electrical  power 
in  Carleton,  plans  also  to  build  power  plants  in  Raisinville 
and   Petersburg.      W.   H.    Knapp,   Monroe,    is   Engr.    In    Charge. 

Snliivan.  III. — At  a  recent  special  election,  the  citizens  voted 
In  favor  of  a  bond  issue  of  $3.'>.000  for  the  purpose  of  con- 
structing a  municipal  electric-Ught  plant. 

Den  MolnrM,  Iowa — It  is  reported  that  the  I^es  Moines  Elec- 
tric Co.  has  planned  to  spend  more  than  $500,000  foi'  improve- 
ments during  this  year.  The  larger  part  of  it  will  be  used 
for  additions  to  the  power  plant.  New  turbo-generators  with 
boilers  anil  nuxHlary   apparatus  will  be   Installed. 

^Natoma,  Kan. — It  Is  reported  that  the  contract  for  the 
construction  of  a  municipal  electric  light  plant  has  been 
awarded  to  the  F.  I).  MARTIN  CONSTHUCTION  CO.,  Kansas 
City,    Mo.      W.    B.    Collins    &    Co.,    Kansas    City,    Mo.,    Is    Kngr. 

illnlr,  Xrb.  — Press  reports  state  that  the  .Martf.  lOngineer- 
Ing  Co.  416  First  National  Itaiik  HIdg..  Lincoln,  Neb.,  is  pre- 
paring plans  for  a  munlclnal  light  plant  for  Hlalr  to  cost  about 
$35,000.     lilds  will  probably  bo  asked  In  about  90  days. 

MadlMon,  S.  D. —  It  Is  reported  that  the  city  will  soon  call 
for  bids  for  a  directly  connected  generating  unit  for  the 
municipal  electric  llKht  plant,  consisting  of  a  450-  to  500-hp. 
engine  and  a  350-  or  400-kw.  alternutlng  current  generator. 
WllUam    Rae   Is  City   Audr.      Noted  Jan.   7. 

Kalrvl^w.  Mont. — C.  W.  Jenlson,  Falrvlew,  has  applied  to 
the  City  Council  for  a  30-vear  franchise  to  construct  and 
operate"  an    electric   light    and    power    plant    In    Falrvlew. 

Jtnydrp,  Te». —  K.  K,  Uenken,  who  recently  purchased  the 
local  electric  light  and  power  plant,  will  Install  some  new 
ficiulnmont.  Including  an  oil  engine.  The  estimated  cost  of 
the  Improvementii   Is  115,000, 


Temple,  Tex. — The  Temple  Gas  Light  Co,  has  been  granted 
permission  by  the  Commissioners  Court  of  Bell  County  to  lay 
its  gas  mains  along  the  public  roads.  The  company  plans  to 
extend  its  distributing  system  from  Temple  to  Belton. 

+c;reen  River,  I'tah — The  City  Council  has  awarded  the 
contract  for  the  construction  of  a  municipal  electric-light  and 
power  plant  to  the  GREEN  CONSTRUCTION  CO.,  Tooele,  Utah, 
at  about  $20,000. 

Marbleniount,  ^Ya.<(h. — It  is  reported  that  the  Stone  & 
Webster  interests,  Bo.-iton,  Mass.,  with  offices  at  Seattle,  will 
shortly  begin  the  construction  of  a  power  plant  on  the  Skagit 
River,  22  miles  above  Marbleniount.  Two  sites  have  been 
secured,  and  plans  are  being  prepared  for  the  work. 

Salem,  Ore. — The  City  Council  is  considering  the  question 
of  installing  a  municipal  electric  light  plant.  Preliminary 
plans  estimate  the  cost  at  from  $200,000  to  $250,000.  Walter 
Skelton  is  City  Engr. 

RRIDGES 
Hartford.  Conn. — The  Board  of  Aldermen  has  requested 
the  Mayor  to  call  a  special  election  for  the  purpose  of  voting 
on  an  appropriation  of  $35,000  to  be  used  for  rebuilding  the 
Capitol  Ave.  Bridge  over  the  Park  River.  Louis  R.  Cheney  is 
Mayor. 

Bnftalo,  X.  Y. — See  item   under   "Buildings." 
Hightstown,    X.   J. — The    Board    of    Chosen    Freeholders    of 
Mercer  County,   Trenton,   is  considering  the   construction  of  a 
new    county    bridge    near    Hightstown    to    replace   the    present 
structure.      Theodore  Tobish   is  County   Engr. 

Xew  Orunsnlck.  X.  J. — The  Board  of  Chosen  Freeholders  of 
Middlese.x  Count.v  is  considering  rebuilding  the  bridge  and  cul- 
vert at  Station  No.  33,  Woodbridge  Ave.,  Woodbridge  Town- 
ship. 

♦  Perth  .Vntboy,  X'.  J. — The  Board  of  Chosen  Freeholders  of 
Middlesex  County  has  formally  awarded  the  contract,  pending 
for  the  last  few  months  (see  "Engineering  News,"  of  July  30, 
1914)  for  a  bridge  at  Con  very  Place,  over  the  tracks  of  the 
Lehigh  Valley  R.R.,  to  HENRY  W.  SCHRIMPF,  at  $33,679.  It 
is  understood  that  a  sub-contract  will  be  awarded  for  the  ma- 
sonry work. 

^Baltimore,  Md. — The  State  Roads  Commission  has  awarded 
the  contract  for  the  construction  of  Sections  7  and  S,  500  and 
100  ft.  long  respectively,  of  the  Hanover  St.  Bridge  to  the 
RAYMOND  CONCRETE  PILE  CO.,  Munsey  Bldg.,  Baltimore, 
at  $104,038.  The  contract  for  sheet  asphalt  paving,  50  ft.  wide, 
on  a  part  of  the  bridge,  was  awarded  to  P.  FLANICJAN  & 
SONS,    14   East   Lexington   St.,   Baltimore,   at    $72,781. 

Riehmond,  \a. — The  Administrative  Board  has  authorized 
T.  Crawford  Redd  to  prepare  preliminary  plans  for  a  rein- 
forced-concrete  viaduct  over  Shockoe  Creek  Yalle.v  between 
Richmond  and  Barton  Heights.  Charles  E.  Boiling  is  City 
Engr. 

KIkinH,  \V.  Ya. — Bids  will  be  received  until  Mar.  1,  by  the 
Randolph  County  Court,  Elkins,  for  the  construction  of  a 
number  of  bridges  on  several  county  turnpikes.  All  bridges 
will   be  of  either  concrete  or   reinforced-concrete. 

Rome,  Ga. —  (Official) — The  date  has  not  yet  been  fixed  for 
receiving  bids  for  the  construction  of  three  bridges.  There 
will  be  two  300-ft.  bridges  over  the  Etowah  River,  and  a  300- 
ft.  drawbridge  over  the  Oostanaula  River.  Concrete  arches 
will  be  used  wherever  possible.  J.  E.  Greiner,  Baltimore,  Md., 
and  W.  C.  Spiker,  Atlanta,  Ga.,  are  Consult.  Engrs.  Kiefter 
Lindsey  is  County  Engr.  of  Floyd  County,  Ga.  Noted  Dec. 
3    and    Jan.    14. 


Favettevllle,  Tenn. — It  is  reported  that  the  Tennessee  & 
Alabarna  R.R.  Co.  will  build  a  100-ft.  bridge  in  connection 
with  a  railway.  34  miles,  to  be  built  between  Fayetteville, 
Tenn..  and   Huntsville,   Ala.     J.   E.   Hurd   is  Ch.   Engr. 

KaueNvllle,  Ohio — Elds  will  be  received  until  Feb.  1  by  the 
lioaid  of  Commissioners  of  Muskingum  County  for  the  steel 
superstructure  of  a  51 -ft.  bridge.  Fred  C.  Werner  is  Clk.  of 
Comrs. 

Eant  Gary,  Ind. — The  Commissioners  of  Lake  County,  Crown 
Point,  have,  it  is  reported,  voted  an  appropriation  of  $25,000 
for  the  construction  of  a  bridge  over  the  Deep  River  at  East 
<;ary.      Noted   Sept.   24,   1914,   under  Crown   I'oint. 

Hammond.  Ind. — The  Board  of  Commissioners  of  Lake 
County.  Crown  Point,  has  made  an  appropriation  for  the  con- 
struction of  a  steel  bridge  over  the  Calumet  River  at  Calumet 
Ave.,  Hammond. 

•f  l.aporte,  Ind. —  (Official) — The  Board  of  Commissioners  of 
T.,a  Porte  Countv  has  awarded  the  contract  for  the  construc- 
tion of  12  steel  bridges,  ranging  from  24  to  46  ft.  long,  to  the 
KCX^HIOSTKK  liRlDGK  CO..  Rochester,  Ind.  Fred  A.  Hausheer 
is  County   Audr.      Noted   Jan.    14. 

♦  Portland,  MIeh. — The  Township  Board  has  awarded  the 
contract  for  the  construction  of  a  single-span  girder  bridge 
over  the  Looklngglass  Ulver  near  the  plant  of  the  Portland 
Milling  Co.  to  the  WY.N'KOOP-McGOHMLKY  CO..  Toledo.  Ohio, 
at  $7»9S. 

AtklnHon,  III.— (Otilclal) — Bids  will  be  received  until  2 
p.ni,,  Feb.  I,  at  the  Town  Hall,  .\tklnson,  for  the  construction 
of  the  Jerome  Black  and  Lewis  Bridges.  Cornwall  Township, 
Henry  County,  They  will  be  22  ft,  and  60  ft.  long  rospoctlvol", 
with  Ifi-ft,  roadwavs,  both  of  reinforced-concrete,  James  H. 
Reed,  Cambridge,   111.,  Is  County  Supt,   of  Highways. 

Cairo,  111.— The  Mobile  &  Ohio  HH.  Is  preparing  to  begin 
work  on  Its  bridge  over  the  Ohio  River  nt  Cairo.  The  esti- 
mated cost  Is  $2,500,000.  W.  H,  Wells.  Washington,  D.  t .. 
Ch.  Engr.  of  Const,  for  the  Southern  Ry..  will  be  In  charge 
of  the  work.     Noted  July  30  and  Sept.   3,   1914 
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■f  l.rlMiiioii,  III.  (Dllli-liil)  -Thr  t'oiitily  Hu|>'  '  iMloliilrnl  iif 
IIIkIi^^ '<>  °'  "f  Clii'lnlitiii  ('oiiiity  Iiiih  iiwitnlnl  llii-  riiiitriii'l  ri>r 
llir  I'lXinli  iirlliiii  iif  llirrr  D'lli  foi  rill  M'liiirrr  1 1<  In  lilui'M,  Iwii  III 
irKullfii  'rowimlilli.  ami  our  In  Slillnli  Viilloy  TowiiMhlp,  (o  llii< 
KAST  ST  l.oriS  HIUDiSK  ('l»,  KhnI  Si.  I,oiiI».  Ill,  iil  tss\l 
for  tliK  thmv  l>.  (>,  TliuiiiiiK  In  i'ouiily  Hu|i(.  uf  lllKliwiiyH. 
Not  I'll    lU'O.    IT. 

Prlnrrton.     III.— (omriiil  t  — KliU     will     lin     ititIvimI     tintll     2 

II  III.,    I'Vli.    '.I,    l>y    K.    It     Kryiiiil,    Coiiiily    Hiipt.    uf    llltiliwii vm    of 
turr'itii    ('oiiMlv.     for     llw    I'liMHtriii-lloii     iif    tlm    Citpluln     Swift 
llrlilKi'.    PillUTtutl  Towimhlii       It    will    Imvo   u    12t)-fl,    Hli-rl    m|iiim 
rli  nil    is-fl     roiiilwiiv.     •I'ln-  i<Nt hiiiiti'il  i«mt,  liirliiilliiu    rrliiln- 
wiill    mill    liiii'ti    nil.    In    $s.'.:in.       IIIiIh    will    iii<    iiorlvixl    iit    llio 
.     mill'    foi-    twii    Miniill     ii'liifoi  ri'il-ciiiiiTi'lK    lirlilK''".    Nti      1. 
I  Tow  iiitlUp,  mill   Nu.   l'>,  .MiiiillUK  TowiiMlilp. 

Mumitit.  Ill        lOllhliil)^    Illiln  will  Ik<  km'i'IvkiI   until    11   ii.iii  . 

Jnn.   .10.    l<v    l{.   <).    YouuK.   Coiintv   Supl.   of   lltuliwiiyit   of   Hiiiicl 

r..imtv.    I'i'iiliiil    lloti'l,    Soioiito.    for    tlu<    (•oimlrui-lloii    of    iIik 

lilt    .Moiliih    I'liiiii'h    Itililk-r,    liiMwi'iMi    I.n    iii'iiMKi'    TowiiMlilp. 

1   fiuiiitx.    mill    I'limt    l''orli    TowiiNlilp.    MohIkoiium  y    t'oiinty. 

for    till-    l'oiir<>    Itrl.lk-i-,    In-twi-ni     Shoiil    ('ii>i>k    TowmhIiIii. 

;  .1   t'omitv.    mill    Wiilxlivlll)-   Towiixhlp.    .MotilKoiiK'ry    I'ouiily. 

Applrtou.  WIk. —  (Olll.hin      Wr  arc  ailvlxixl   tliiil   tin-  iiiiitKii 

of  n    iii'W-    brlilKC    over    tin:    Wolf    Klvcr   ut    l.awo    St.    haM    liooii 

droppi'il    for   till'   pro«oiit.      K.   U.    WIIIIiiiiih    Im   rity   t'lk.      Nolfil 

SopV    IT. 

ComlnKi  Iowa — (OHlcliil>-- Hlflit  will  lie  recrlvcd  until  noon. 
Fell,  1.  by  till'  Honnl  of  Suporvliiors  of  Ailmnx  County  for 
lirl(l|;o  ami  culvert  nupplios  anil  coniitrurtlon  iimterlal,  and  for 
the  I'oiistriu-tlon  of  one  or  more  concrete  culverts.  F.  W. 
Ycmlon  Is  County  .\mlr. 

Framrr.  lown  -It  Is  roporteil  that  the  Kort  Po(l»{o.  Pes 
Molnos  X-  Southern  U.K.  Co.,  Iloone.  Iowa,  will  soon  replace  Its 
wooden  lirldKO  over  the  Pes  Moines  Ulver  at  Kraser  with  a 
ralnforceil-concrete  structure  ahout  SOO  ft.  lonK.  estliiiateil  to 
cost  $10,000.  C.  H.  Crooks,  Boone,  Is  Oen.  Mttr.  of  the  con\- 
pnny. 

Nrvada.  Iow« — Bids  will  be  received  until  Jan.  29,  by  the 
Auditor  of  Story  County,  for  the  construction  of  191  relii- 
forced-concrcte  bridt^es  and  culverts,  and  a.  steel  bridge  with 
concrete   tloor. 

♦Spcm^rr,  lonn — The  Board  of  Supervisors  of  Clay  County 
has  awarileil  the  contract  for  the  construction  of  a  bridKe  over 
the  l.lttle  Sioux  Uiver  at  the  south  end  of  Main  St.,  to  the 
THOB  CONSTKUCTION  CO..  Cedar  Kails,  Iowa,  at  $30,121. 
Noted    Nov.    26. 

Anatln.  Minn. — (Offlclal) — Bids  will  he  received  until  2  p.m., 
Feb.  5.  by  the  County  Board  of  Commissioners  of  Mower 
County,  for  bridKC  m.iterial  to  be  delivered  between  Apr.  1 
and  Nov.  1.  ISl.'i.  at  any  station  In  Mower  County  most  con- 
venient to  proposed  brldpes  as  ordered  by  the  District  P^n^ji- 
neer.  W.  H.  Goodsell  Is  Chn.  of  County  Bd.  O.  J.  Simmons  is 
County   Audr. 

Ivanhor.  Minn. — Bids  will  be  received  until  1  p.m.,  Feb.  10, 
by  Karl  A.  Hansen,  Audr.,  of  Lincoln  County,  for  the  con- 
struction of  Bridfre  No.  1275.  It  will  have  a  concrete  floor  on 
rein  forced -concrete    foundation. 

+.\nthonr.  Kan. — (OHiclal) — The  Board  of  Commissioners  of 
Harper  County  has  awarded  the  contract  for  the  construction 
of  five  reinforced-concrete  bridpes,  from  2.'?  to  299  ft.  lon^,  to 
W.  N.  McKLRdY.  Fort  Scott.  Kan.,  at  $11.7.")0.  The  contract  for 
the  construction  of  seven  low-water  bridKCs  was  awarded  to 
the  ST.VMEY-MACKEY  CO.,  Hutchinson,  Kan.,  at  about  $5000. 
Noted  Pec.  IT  and   31. 

^fieneva.  Neb. —  (Offlclal) — The  Board  of  Commissioners  of 
Fillmore  County  has  aw.irded  the  contract  for  the  construc- 
tion of  all  steel  bridges  in  the  county  during  1915  to  FRANK 
CRAVRN.  Exeter.  N'eb.  The  contract  for  all  concrete  brldpes 
for  the  same  period  was  awarded  to  J.  \V.  KEMP,  Shickley, 
Neb.     Bert  A.  Lynn  Is  County  Clk.     Noted  Dec.  24. 

S«nrard.  Xeb. — Bids  will  be  received  until  1  p.m.,  Feb.  3,  by 
J.  R.  Roberts,  Clk.  of  Seward  County,  for  all  county  bridge 
work  during  1915.     About  25  bridges  will  be  built  or  repaired. 

+York.  Xeb. —  (Offlclal) — The  Board  of  Commissioners  of 
York  Countv  has  awarded  the  contr.-ict  for  bridge  work  In 
the  countv  during  1915  to  the  WESTERN  BRIPCIE  &  CON- 
STRUCTION CO.,   Bee   Bldg.,  Omaha,   Xeb.      .Noted   Dec.   31. 

+WarreniihurB:,  Mo. — The  County  Court  of  Johnson  County 
has  awarded  the  contract  for  the  construction  of  about  30 
steel  bridges  in  the  countv  during  1915  to  the  EAST  ST.  LOT'IS 
BRIDGE    CO..    East    St.    Louis,    UK,    at    $10,993.      Other    bidders 


Palo  Pln«o.  Tex. — Bids  will  be  received  until  Feb.  8,  bv  the 
Commissioners  Court  of  Palo  Pinto  County,  for  the  construc- 
tion of  bridges  and  culverts  on  the  roads  of  District  No.  1. 
J.  W.  Brock.  Palo  Pinto,  is  County  Clk.  James  C.  Travilla, 
Mineral  Wells,  Tex.,  Is  Engr.-ln-Charge. 

^Pueblo.  Colo. —  (Official) — The  City  Council  has  awarded 
the  contract  for  repairing  the  First  St.  Bridge  over  the  Foun- 
tain River,  to  the  PPEBLO  BRIDGE  CO.,  Pueblo.  John  M. 
Jackson  is  City  Clk.     Noted  Jan.  14. 

Kftoakla,  Idaho — It  Is  reported  that  the  Commissioners  of 
Idaho  Countv.  Grangeville,  are  considering  an  appropriation 
of  $lS.non.  This  sum  will  he  used  for  building  a  bridge  over 
the  Middle  Fork  of  the  Clearwater  River  near  Kooskia. 

MonndH.  rtab— E.  R.  Morgan.  Salt  Lake  City.  State  Road 
Engr..  has  recommended  to  the  State  Board  of  Examiners  the 
building  of  a  steel  bridge,  to  coat  about  $5700,  over  the  Price 
River  at  Mounds.   Emery   County. 

Ptma,  .\iis. — It  Is  reported  that  bids  will  be  received  until 
Feb.  1.  by  the  (Commissioners  of  Graham  County,  Solomons- 
vllle,  for  the  construction  of  a  bridge  over  the  Gila  River, 
one  mile  from  Pima.  The  bridge  will  be  425  ft.  long  with  a 
l«-ft.  roadway,  and  approaches  of  100  and  150  ft.  Benjamin 
Blake   Is  County  Clk. 


>lnj  Ill-Ill,  Wliall.  I'lllH  have  been  conipteled  by  .tohll  K. 
Wiiiil,  l':iiKi  of  l.i-wiN  I'oiiiitv,  •'hehiillM,  for  a  new  Nteel  lirldKii 
over  the  Cowlllx  Ulver  at  .Miiytlelil.  The  estlinated  eoHt  1m 
f. 111, Olio.  The  bridge  will  bfl  200  ft.  long,  and  about  100  ft, 
iibove  the   water  level. 

Nrnlilp,  Wniih.  -It  In  reported  that  thn  City  Council  eon- 
leiiiplati'M  lioliliiiK  a  Mpecliil  election  Mar.  2,  and  HubiiilttltiK 
to  the  voleiK  the  i|i|eMtion  of  biilldliiK  bridges  over  Lake 
WMNliliigtoii     Caniil.       The     prevloun     Immui!     of     lioiidH     for     thiH 

piirpiine    has    i iilly    been    declared    Invalid    by    the    Hupreiiiii 

Court  of  WaNhlnKlon,  Noted  |)ee.  .1  and  10,  1U14,  Jan,  7  and 
•Jl.    191.'.. 

nakrr«nrld.  Calir.  -  The  lowest  bid  received  by  the  Hoard 
of  SupervlHors  of  Kern  Counly  for  the  construction  of  pile 
III  lilges,  eiilverlH,  rellifoii'ed -eoncreto  hendwallH,  etc,  on  the 
llaUerHlleld-.Mi'Klttrlck  Hd.,  witH  that  of  t^astro  &  KlalHdell, 
lliiUeiHlbbl.  at    $I2.9N7. 

Heil  liliiir,  Cnlir.--PlanM  have  been  prepared  for  the  con- 
Hlrui'tloii  of  tbiee  lii'lilgeH  on  the  route  of  the  state  highway 
leading  from  Ited  llliirf  to  the  Shasta  County  line.  Thn 
bridges  will  span  Dibble,  llliie  Tent  and  Return  Creeks,  and 
the  total  •oHt  will  be  about  $lfi,(ioo.  Bids  for  their  construc- 
tion will  not  be  asked  until  work  Is  begun  on  this  section  of 
the    highway. 

Itrdwood  ril>.  Cnlir.— Bids  will  be  received  until  Feb.  1, 
by  the  Board  of  .Supervisors  of  .San  Mateo  County,  for  the 
construction  of  a  timber  trestle  over  Toliln  Creek  on  the 
Colnia- ICdgemar    ltd.      James    V.    Neum.in    Is    (Jounty    Surv, 

4'Snernn-.en«».  Cnllf. — (Ofllclal) — The  Hoard  of  Supervisors 
of  S.'icraiiiento  County  h;is  iiw.-uded  the  contract  for  the  con- 
stiuctloM  of  a  relnfoi ced-conerete  bridgi-  on  the  'Jrangevale- 
Folsom  Ud.  to  the  W,  .N,  C(J.\CA.N.\0.\  CO.,  Underwood  Bldg., 
San    Francisco.   Calif.,   at   $5S00.      .Noted    Dec.    31. 

WATKIl    SI  PPL V — IIII{I(;ATI0.\ 

lloMtnn,  MnNH. —  Bids  will  be  received  until  Jan.  30,  by  the 
I'lilillc  Works  Department,  for  .S25  tons  of  iron  castings  for 
the  water-  and  sewer-systems,  L.  K,  Uourke  Is  Comr.  Noted 
Jan.    14. 

Indinnn,  I'enn. —  (Olllcial) — Plans  are  being  prepared  by 
Robert  H.  Wilson,  Saltsburg,  Penn.,  for  the  Improvement  of 
the  water-system  for  the  Clynier  Water  Co.  The  work  will 
include  additional  apparatus  for  softening,  improvements  to 
the    filtration    pliint   and    new    buildings.      Noted    Jan.    21. 

LynchburK.  Vn. — A  resolution  has  been  adopted  by  the 
Council  providing  for  the  jiurchase  of  an  additional  pump  for 
the  water-s.vstem.  An  appropriation  of  $22,000  has  been  made. 
H.  L.  Shaner  is  City  Engr 

.siiephrrdMtown,  AV.  Vn. — According  to  press  reports,  R.  C. 
Uinggoli,  K.  Stalnaker  and  W.  Howard  Hamilton  have  applied 
for  a   franchise   for   the   installation   of  a  water  system. 

+Hnrtivell,  Ha. —  (Official) — The  contract  for  constructing 
water  and  sewer  systems  has  been  awarded  to  the  J.  B.  Mc- 
CKAJtV  CO.,  Atlanta,  at  about  $46,000.  Noted  Aug.  20  and 
Sept.   17. 

Uultmnn,  (in. — Press  reports  state  that  there  were  86  bi<l- 
ders  for  the  construction  of  a  water  system  and  electric  light 
plant.  Bonds  for  $40,000  were  voted  for  this  purpose.  Noted 
July    2   and    Sept.    24. 

Xew  Smyrna,  Kin. — On  .Ian.  12  the  citizens  voted  bonds 
for  $4  7,000,  the  proceeds  of  which  will  be  used  for  the  con- 
struction  of  a   water  system.      Noted   Oct.   8   and   Nov.    26. 

Howling  Green,  Ky. — The  city  contemplates  constructing  a 
sedimentation    basin.      F.    J.    Nolan    is   City    Clk. 

liarberton,  Ohio — The  City  Council  contemplates  issuing 
bonds  for  $17,000,  the  jiroceeds  of  which  will  be  used  for  mak- 
ing extensions  to  the  water  system. 

Bridgeport,  Ohio — Bonds  for  $23,500  have  been  voted,  ac- 
cording to  press  reports.  The  proceeds  will  be  used  for  the 
installation   of   water   and    sewer   systems. 

Chillicothe,  Ohio — H.  M.  Redd,  City  Engr.,  has  been  author- 
ized to  prepare  plans  for  the  installation  of  a  municipal 
water   system. 

roIuniliuM,  Ohio — Bids  will  he  received  until  Feb.  12,  by 
the  Director  of  Public  Service,  for  25  4-in.,  300  6-in,,  50  8-in"., 
10    12-in.,   6   16-in.    (horizontal)    and   4    20-in.    (vertical)    valves. 

+ColunibUH,  Ohio — The  contract  for  c.-i.  pipe  for  the  water- 
system  has  been  awarded  by  the  city  to  the  AMERICAN 
CAST    IRON    PIPE    CO.,    at    $45,850. 

Dayton,  Ohio — Plans  have  been  prepared  by  Pollard  & 
Ellms,  Cincinnati,  for  making  extensions  to  the  water  system. 
The  estimated   cost   is   $580,500.      Noted   Aug.    13. 

Knclid,  Ohio — The  citizens  plan  to  spend  $7000  for  the  con- 
struction  of   a   water   system. 

Mingo,  Ohio — An  election  will  soon  be  held  to  vote  on  the 
question  of  issuing  bonds  for  $39,000,  the  proceeds  of  which 
will  he  used  for  the  purchase  and  improvement  of  the  water- 
system. 

+X>w  BoHton,  Ohio — Contracts  have  been  awarded  to 
STANDARD  .SI'PPLY  CO.,  Portsmouth,  at  $16,468  for  ma- 
terial and  to  PHILLIPS  &  WATKTNS,  at  $7882  for  labor,  for 
completing  the  water  system.  Bids  were  opened  Jan.  11 
Thomas   S.   O'Neal   is  City   Clk.      Noted   Dec.   31. 

.Shaker  HeightN.  Ohio — (Cleveland  post  office) — Bids  will  be 
received  until  noon,  Feb.  16.  by  Carl  A.  Palmer,  Village  Clk., 
First  National  Bank,  Cleveland,  for  constructing  an  S-in. 
water-main    in   South   Moreland   Blvd.      Noted    Dec.    31. 

Sonth  Xewbiirg,  Ohio — (Newburg  post  office) — Bids  will  be 
received  until  noon,  Feb.  6,  by  H.  H.  Bohning,  Village  Clk., 
for  laying  water  mains  in  Granger  and  Turney  Rd.  Plans 
are  on  file  with  R.  Hecker,  Leader-News  Bldg.,  Cleveland. 
Noted    Dec.    31. 

\VelllnKton,  Ohio — (Official) — The  W.  J.  Sherman  Co., 
Nasby  Bldg..  Toledo,  Ohio,  has  been  retained  by  the  citv  of 
Wellington,  to  prepare  plans  for  the  improvement  of  the 
water-system    and    for    the    installation    of    a    filtration    plant. 
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W'ooster,  Ohio — The  Council  has  authorized  the  expendi- 
ture of  $125,000  for  the  construction  of  a  water-system.  Noted 
Dec.  3. 

Mich  gan  City,  Ind. — Bids  will  soon  be  received,  according 
to  pres  reports,  for  the  completion  of  the  force  main  from 
the  wa  erworks  to  Second  and  Wabash  St.  The  Krehbiel  Co.. 
140  S.  )earborn  St.,  Chicago,  111.,  is  Engr.  Noted  June  4  and 
July  2 

Or'  in,  Micli. — Press  reports  state  that  bids  will  be  received 
until  i^'eb.  15,  by  the  city,  for  laying  27,000-ft.  of  c.-i.  water 
pipe;  two  8-in.  wells,  a  pumping  station,  triplex  pumps,  belt 
driven  motor  and  a  T5,000-gal.  steel  tank  on  a  110-ft.  tower. 
The  estimated  cost  is  $35,000.  Patrick  \V.  Keating,  Detroit, 
is  Consult.  Engr.     Noted  Oct.  S. 

Sclioolcraft,  Mieli.- — The  citizens  will  soon  vote  on  the  ques- 
tion of  issuing  bonds  for  $22,000,  the  proceeds  of  which  will 
be  used  for  the  construction  of  a  water  system. 

+Area,  111. —  (Official) — Contracts  have  been  awarded  to 
the  CHICAGO  BRIDGE  &  IRON  CO.,  105th  and  Troop  St., 
Chicago,  at  $3285,  for  tank  and  tower;  AMERICAN  WELL 
WORKS,  Aurora,  at  $8S0,  for  power  pumping  plant  and  to 
R.  H.  LUEBBE,  Area,  at  $730,  for  pumping  station.  Bids  were 
opened  Jan.  4.     Noted  Dec.  IT. 

East  Peoria,  111 (Peoria  post  office) — (Official) — Bids   will 

be  received  by  the  Village  Board  until  7:30  p.m.,  Feb.  8.  for 
constructing  a  water  svstem.  including  a  storage  reservoir, 
tubular  wells,  pumping  plant,  and  pumping  station.  Plans 
are  on  file  with  B.  H.  Reichelderfer,  Village  Clk.,  and  Arthur 
Marshall  Morgan,  Harris  Trust  Bldg.,  Chicago.  Noted  July 
30  and  Aug.  13. 

Ipava,  111.— Bids  will  be  received  until  1  p.m.,  Feb.  5,  by 
the  Village  Clerk,  for  making  improvements  and  extensions 
to  the  water  system.  The  Fuller  Coult  Co.,  Chemical  Bldg., 
St.   Louis,   Mo.,   is   Engr.      Noted   Jan.   14. 

Len-istotTn,  HI. — Bids  will  be  received  until  Feb.  4  by  the 
City  Council,  for  installing  a  water-system.  About  7115  ft.  of 
class  B,  c.-i.  pipe,  2100  lb.  of  special  castings,  gate  valves,  an 
80,000-gal.  steel   tank,  and  a  steam  pump  will  be  required. 

Paris,  HI. — Fleming  &  Babbitt,  Consult.  Engr.,  Champaign, 
has  been  retained  bv  the  citv,  for  the  construction  of  a 
reservoir  and  a  filtration  plant.  Bonds  for  $90,000  were  voted 
by  the  citizens,  the  proceeds  of  which  will  be  used  for  the 
water-works  improvement.  J.  C.  Riedel  is  City  Clk.  Noted 
Nov.   12. 

+EIIiott.  Iowa — The  contract  has  been  awarded  to  E.  J. 
HECKEL,  Kansas  City,  at  $6002,  for  laying  water  mains. 

Pella,  Iowa — Bonds  for  $10,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  extension 
of  the  water  system.     A.  C.  Kuyper  is  City  Clk. 

Kinney,  Minn. — Plans  have  been  prepared  and  submitted 
to   the   Council    for   the   construction    of   a   new   water-system. 

Hutcliinson,  Kan. — The  United  Water,  Gas  &  Electric  Co. 
plans  to  build  an  addition  to  its  plant  and  install  a  600-hp. 
boiler.     The  estimated  cost  is  about  $15,000. 

St.  Paul.  Xeb. — The  citizens  contemplate  spending  $23,000 
for  the  improvement  of  the  municipal  pumping  station  and 
for  the  construction  of  an  electric-light  plant. 

BillinKH,  Mont. — Bids  will  probably  be  received  until  Feb. 
20,  for  constructing  an  extension  to  the  water-system.  The 
estimated  cost  is  $110,000.  Six  mechanical  filters  and  one 
reservoir  will  be  constructed.  Burns  &  McDonnell,  Scarritt 
Bldg..  Kansas  City,  Mo.,  is  Engr.  Noted  Nov.  12,  Dec.  10 
and  Jan.  14. 

OlaHKow,  Mo. — The  installation  of  a  centrifugal  pump,  di- 
rectly connected  to  an  electric  motor  of  432,000  gal.  per  24 
hr.  against  a  head  of  50  ft..  Is  contemplated  by  the  city.  R.  L. 
Blacet   is   Waterworks   Supt. 

RiMon,  Ark. — A.  C.  Moore,  P:ngr.,  Bartlett  Bldg.,  Joplin, 
Mo.,  has  prepared  plans  for  the  installation  of  a  water- 
system  and  electric-light  plant.  The  estimated  cost  is  $40,000. 
A.  B.  Robertson.   Rison,  is  in  charge.     Noted  July   23. 

Anatin,  Tex. — An  appropriation  of  $10,000  has  been  made 
by  the  City  Council  for  making  extensions  and  improvements 
to  the  water  sy.stem.     M.  C.  Welborn  is  City  Engr. 

Coleman,  Tex. — The  citizens  contemplate  constructing  a 
new   reservoir.     Jerry  Lewis  is  Waterworks  Supt. 

Cuero,  Tex. — The  City  Council  has  authorized  the  expendi- 
ture of  $5000  for  making  Improvements  and  extensions  to  the 
water-system. 

Donna,  Tex. — The  irrigation  system  of  La  Donna  Canal 
Co.  has  been  purchased  by  the  Donna  Irrigation  District. 
Improvements,  estimated  to  cost  $457,000,  are  contemplated. 
.Voted  Sept.    17. 

^KaKle  PnMK,  Tex. — The  contract  for  installing  a  pumping 
plant  to  Irrigate  about  7000  acres  has  been  awarded  to  the 
HUMPHREY  GAS  PUMP  CO.,  Syracuse,  N.  Y.,  at  about  $60,000, 
by  the  G.  Hedell  Moore  estate.  Alexander  Potter,  New  York, 
N.  Y.,  is  Engr. 

Temple,  Tex. — The  con.structlon  of  a  <-<)ni-rete  dam  and 
splllwav  over  the  Leon  River  at  the  pumping  station  Is  con- 
temphited  by  the  cItv.  R.  D.  .Morgan  la  City  Engr.  The 
eatltn.ited   cost    Is   $25,000. 

tiuthrle,  Okla. —  (<)t!lrlal) — At  an  election  held  Jan.  14,  the 
•  luestlon  of  Issuing  bonds  for  $50,000  was  def«-ale<l  by  the  citi- 
zens. The  proceeds  was  to  have  been  used  for  the  extension 
of  the  municipal  water  system.  J.  E.  Nlssley  Is  Mayor.  Noted 
Jan.   7. 

Oklahoma.  Okla. — At  an  elerllon  held  Jan.  15.  the  citizens 
rteffiilefl    th.'    bond    l.nsue    for    12  10.000.    th.-    proceedM   of    which 

wan   to   have   i n   used    for    the   {'onHtructlon    of   reMervoIrs    for 

the  wiiter-supply.  <Juy  V.  McCh;re  Is  City  Tingr.  Noted  Nov. 
Ti   arnl    .Ian.    7. 

.fAKullar,  Colo. — The  contract  for  constructInK  a  water- 
systern  has  been  awarded  to  OBUIEN  &  SON  CO..  Denver,  at 
$12,000. 


+Denver,  Colo. — According  to  press  reports  the  contract 
has  been  awarded  to  WILLIAM  O'GARA  and  PHILLIPS  CON- 
STRUCTION CO.,  at  about  $300,000.  by  the  Union  Water  Co., 
for  constructing  a  six-mile   conduit. 

'Williams,  Ariz. — The  Williams  Water  &  Electric  Co.,  Trust 
&  Savings  Bldg..  Los  Angeles.  Calif.,  plans  to  build  a  250,- 
000,000-gal.  dam.  The  estimated  cost  is  $75,000.  B.  R.  Ells  is 
Gen.  Mgr. 

Anacortes,  Wash. — An  election  will  be  held  Mar.  16,  to 
vote  on  the  question  of  issuing  bonds  for  $350,000.  The 
proceeds  will  be  used  for  the  purchase  of  the  water-system 
and  for  making  improvements.     Noted  Dec.   3. 

Raymond,  'Wasth. — .\n  election  will  be  held  Jan.  30,  to 
vote  on  the  question  of  issuing  $117,000  in  bonds,  the  proceeds 
of  which  will  be  used  to  purchase  the  water-system  of  the 
Raymond  Light  &  Water  Co.  .\bout  $22,000  will  be  spent 
for  the   improvement  of  the   system.     Noted  Dec.    24. 

V'enatchee,  Wash. — The  water  users  of  the  Highland  canal 
system  voted  in  favor  of  forming  an  irrigation  district  to 
include  all  the  territory  under  the  canal  system.  Conrad 
Rose    is   a    Dir. 

Echo,  Ore. — Plans  will  soon  be  filed  with  State  Engineer 
Lewis.  Salem,  for  the  construction  of  a  reservoir  and  irriga- 
tion ditches  in  Umatilla  County.  The  estimated  cost  is 
$250,000. 

Pendleton,  Ore. — The  Western  Land  &  Irrigation  Co.  has 
had  surveys  made  for  the  construction  of  a  reservoir  in  the 
Alkali  Canon  and  for  a  canal  system.  The  estimated  cost  is 
$250,000.     W.   R.   Hinkle    is   Engr. 

Cornins,  Calif. — According  to  press  reports  bonds  for  $30,- 
000  were  voted  by  the  citizens,  the  proceeds  of  which  will 
be  used  for  making  extensions  to  the  water  and  the  sewer 
systems.     E.  L.  Randall  is  City  Clk.     Noted  Nov.  26. 

Dunsmnir,  Calif. — The  California-Oregon  Power  Co.  plans 
to  lay  about  5000  ft.  of  mains  with  service  taps,  specials  and 
gate  valves.  The  estimated  cost  is  $10,000.  H.  S.  Walther, 
Medford,  Ore.,  is  Gen.  Supt. 

Alexandria,  Ont. — An  expenditure  of  $5000  is  contemplated 
for  the  improvement  of  the  water  plant. 

Dunn^-ille,  Ont. — .\  by-law  has  been  passed  by  the  rate- 
pavers  authorizing  the  construction  of  a  water  system.  The 
estimated  cost   is  $12,000. 

Hespeler,  Ont. — .A.  bond  issue  for  $35,000  has  been  author- 
ized by  the  ratepayers.  The  proceeds  will  be  used  for  the 
construction  of  a  stand  pipe  and  reservoir  for  the  water 
system. 

Newmarket,  Ont. — The  Town  Council  plans  to  construct 
a  water-system,  estimated  to  cost  $15,000.  P.  J.  Anderson 
is   Clk. 

Victoria,  B.  C. —  (A  correction) — In  the  issue  of  Jan.  7, 
under  the  heading  "Victoria,  B.  C,"  it  was  stated  that  the 
citv  of  Victoria  had  raised  $130. 00()  to  commence  the  Sooke 
Lake  Water  Project,  with  DuCane,  Dutcher  &  Co.,  Consult. 
Engr.  This  was  incorrect,  the  facts  being  that  the  Sooke 
W^ater  System,  which  cost  about  $1,500,000,  is  nearly  com- 
pleted. Wynn  Meredith,  of  the  firm  of  Sanderson  &  Porter, 
is  the  Consult.  Engr.  of  the  city,  and  H.  B.  Ferguson,  who  is 
a  partner  of  the  firm  of  DuCane,  Dutcher  &  Co.,  has  merely 
been  employed  by  the  city  for  the  past  month  as  an  expert 
witness  in  a  lawsuit  between  the  city  and  the  contractors. 
In  some  way.  several  papers  have  misconstrued  the  position 
held  by  H.  B.  Ferguson,  and  have  assumed  wrongly  that  he 
has  been  appointed  consulting  engineer  in  lieu  of  Wynn 
Meredith.  H.  B.  Ferguson  is  sure  that  Wynn  Meredith's  work 
has  been  most  satisfactory  to  the  city.  This  correction  has 
been  made  at  the  request  of  H.  B.  Ferguson.     Noted  Jan.  7. 

SEWERS 

Boston,  Mass. — Bids  will  be  received  until  Jan.  29,  by  the 
Public  Works  Department,  for  constructing  pipe  sewers  and 
drains  in  Marcella  and  Sheridan  St.,  Roxbury  District.  L.  K. 
Rourke   is   Comr. 

Boston,  Mass. — Bids  will  be  received  until  Feb.  1,  by  the 
Public  Works  Department,  for  work  at  the  Orleans  St.  outlet. 
East   Boston    District.     L.   K.   Rourke   is  Comr. 

CnmbrldKC,  Mass. — Bids  will  be  received  until  Jan.  29,  by 
the  Engineering  Department,  for  sewer  brick,  pipe,  cement, 
broken  stone  and  iron  castings  for  the  year  1915.  Lewis  M. 
Hastings  is  City  Engr. 

Xew  Haven,  Conn. — Bids  will  be  received  until  Feb.  11,  by 
Frederick  L.  Foid,  City  Engr.,  for  constructing  a  storm  water 
sewer   in   Edgewood   .\ve. 

Buffalo,  !V.  V. — The  City  Council  has  authorized  the  con- 
struction of  tile  sewers  In  Leslie  and  Zenner  St.  Francis 
G.  Ward  Is  Dir.  of  Pub.  Serv. 

Keuniore,  N.  Y. — According  to  press  repoits  plans  have 
been  approved  by  the  State  Boar<l  of  Health  for  the  In- 
stallation of  a  sewer  system.  Matthew  D.  Young  is  Village 
Pres. 

New  York,  N.  Y. —  (Borough  of  the  Bronx) — (Official) — Bids 
will  be  received  until  10:30  a.m.,  Feb.  2,  by  Douglas  Mathew- 
Hon.  I'res.  Borough  of  the  Bronx,  for  constructing  a  sewer 
In  Tyndall   Ave. 

New  York,  N.  Y. —  (Borough  of  the  Bronx) — (Official) — Bids 
will  be  recelvtMl  until  10:30  a.m.,  Feb.  2,  by  Douglas  Mathew- 
son,  Pres.,  Borough  of  the  Bronx,  for  constructing  sewers 
In  PonnyHeld  Ave.,  Chafffo  Ave.  and  Throgs  Neck  Blvd. 

Wew  York,  N.  Y. —  (Horough  of  Brooklyn)  — (Official) — Hlds 
will  be  r.c.-lvcd  until  11  a.n\.,  Ki-1>.  10,  by  L.  H.  Pounds,  Proa., 
Borough  of  Hrooklvn.  for  constructing  sowers  In  I'rosiioct  IM., 
Noatrand  .\vo.,  Doan  St.,  nnd  Hrooklyn  .Vvo.;  In  Tompk'n* 
Ave.,  Fulton  St.,  and  In  Brooklyn  Ave.;  In  Macon  St.,  Lewis 
Ave.,  Chauncey  St.,  and   In  Troy   .\ve. 

New  York,  N.  Y.— (Horough  of  Richmond)  —  (Ollldal) — AH 
bids  rocolviil  Jan.  19.  for  constructing  a  sowor  In  12th  St., 
and  a  n-colvlng  liaslii  on  the  north  side  of  Klchn\ond  Torrace, 
have  boon  roJtuM.-.i  Tli..  work  will  lio  loadvorllsod.  Noted 
Jan.    14. 
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«l.oulii%lllr.    «Jn.      Tho    rontract    hiiK    heen    nwnnled    to    the 

M\7'.i\    K.N(JINM:KinN(?    *    C<  iN.STKirTH  )N    Co..    Ma.-on.    nc- 

•  ".!«   to  press   ropoitu,   for  iimkliiK  oxteiialona   to    the   Hcwcr 

N.iv    imyma.    Kin. — At    the    Jnnunry    election    the    citlisena 

In    favor   of   I.MniiInK   bonda    for   Jl 2.000.    tho    procecfla   of 

will    he   iisimI    for   the   eoiintriirflon    of   n    aewer   ayMteni. 

■■Iliiiated  cost   la  $36,000.  two-thlrda  of  which  will  he  paid 

.    property  owners.     Tho  J.   B.  McCrnry  Co.,   Atlnntn.  On., 

-.    ,  nur.     Noted  Sept.   21. 

Okolona.  Mlaa. — Frank  I>.  Wilcox,  Chemical  ^^\<\|S..  St.  I<oul8. 
Mo  ha...  iiia.le  a  survev  and  completed  a  report  for  the  in- 
itnilntlon  of  a  sewer  system.  Tho  estimated  cost  is  JfiO.OOO. 
Voted    S.pt.    24. 

Brldicrport.  Ohio — See  Item  under  "Water  Supply-Trrlga- 
tlon." 

rirvrlnnd.  Ohio — (OtllclaU — Rids  will  he  received  by  the 
Commissioner  of  I'urchases  an.l  Supplies.  untU  noon,  Feb.  4, 
for  constructlnK   sewers   In   various    streets. 

ladlanapolla.  Ind. — Press  reports  st.ite  that  bids  will  be 
received  l.v  Charles  A.  Hrown.  Kncr.-ln-Charne  of  Sewers, 
until  Feb.  IT.  for  constructing  a  main  sewer  In  East  lOth  St. 
Wlnchrater.  Ind. —  (Otflclal) — Bids  will  be  received  by  the 
Common  Council  until  8  p.m.,  Feb.  3,  for  the  construction  of 
n  aewcr. 

Grand  Raplda.  Mich. —  (Omdal) — Plans  for  a  sewage-treat- 
ment works  will  be  made  to  satisfy  a  court  order.  L.  D. 
Cutcheon   is  Socy.   and  Gen.   Mgr.,   Hd.   Pub.   Wks. 

*MlliTaukee,  \Vla. —  (Official) — Bids  will    be   received  by  the 

r:\ce    Commission.    City    Hall,    until     2    p.m.,    Feb.    24.    for 

■tictlner    InteiceptinK    sewers    on    both    sides    of    the    Mil- 

^.■e    P,iver   in    Milwaukee.      For   particulars   see   advertlse- 

in.iit    under  "Contracts  to  Be  Let." 

Waopaca.  ■\VI». — Press  reports  state  that  C.  W.  Nelson,  City 
KnKT..  will  award  a  contract  early  in  the  sprinR  for  the  con- 
struction of  one  half  mile  of  S-in.  vitrified  pipe  sewer. 

ValIrr  Falla,  Knn. — Bids  will  be  received  by  the  City  Clerk, 
until  Feb.  1  for  the  construction  of  sewers  and  a  sewage 
disposal  plant.  Worley  &  Black,  Kansas  City,  Mo.,  are  Engrs.- 
In-Charge. 

^Carthafrr.  Mo. — A  contract  for  constructing  a  sewer  in  the 
eastern  section  of  the  citv  has  been  awarded  to  the  PL,UM- 
MER-APAMS  CO.,  Springfield,  at  $17,352.  Other  bids  were: 
J.  Spandin,  $19,044;  V.  E.  Koch.  Joplin,  $18,267;  P.  J.  Mc- 
Nearnev,  Carthage.  $1S.370;  (^zark  Engineering  Co.,  $18,792, 
.ind  J.  A.  Pringle,  Topeka,   $17,612.     Noted  Sept.   3. 

SprioKflrld.  Mo. —  (Official) — Bids  will  be  received  by  S.  R. 
Fisher.  Citv  Engr..  until  Feb.  2  for  constructing  about  five 
miles  of  sewers.  The  approximate  cost  of  the  work  is  $5."). 000. 
Sprlnicflrld,  Mo. —  (Official) — A  communication  from  S.  R. 
Fisher.  Citv  Engr..  states  that  the  contract  for  constructing 
a  sewer  in'  the  Eighth  Ward  will  not  be  let  for  some  time. 
The  cost  of  this  work  will  be  $2S.000  instead  of  $t>0,000  as 
noted  In  the  issues  of  Nov.   12  and  Jan.   14. 

Afton,  Okla. — At  the  election  held  Jan.  21,  the  citizens 
voted  In  favor  of  issuing  $37,000  in  bonds  for  constructing  a 
sanitarv  and  storm  sewer  system.  The  Benham  Engineering 
Co.,  Oklahoma,  Okla.,  is  Consult.  Engr.  Noted  Dec.  3  and 
Jan.  14. 

Portland,  Ort. — The  following  bids  were  received  by  the 
City  Council,  Jan.  14.  for  constructing  the  Willow  St.  exten- 
sion of  the  East  Stark  St.  trunk  sewer,  (a)  reinforced-concrete 
pipe,  (b)  monolithic,  (c)  reinforced-concrete:  Guthrie  Mc- 
Dougall  Co.,  (a)  $163,234.  (b)  $1S1.769;  Glebisch  &  Joplin.  (a) 
$154. 3S2.  (h>  $161. M'4:  Montague-OReillv  Co.,  (b)  $162,450; 
James  Kcnncdv,  (a)  $172,663:  J.  F.  Shea,  (a)  $162,973,  (c)  $172,- 
792:  Oregon  Independent  Paving  Co..  (a)  $160,461,  (c)  $165,- 
85J:  William  Llnd,  (a)  $148,639.  (c)  $169,468.  Noted  Dec.  24. 
Comlnir,  Calif. — See  item  under  "Water  Supply — Irrigation  " 
^Lincoln.  Calif. — Press  reports  state  that  a  contract  for 
constructing  a  sewer  svstem  has  been  awarded  by  the  City 
Trustees  to  FRANK  MclNTYRE,  Stockton,  Calif. 

+Loa  Anfcelea,  Calif. —  'Official) — The  contract  for  con- 
structing a  reinforced-concrete  sewage-disposal  plant  has 
been  awarded  to  the  Lf)S  ANGELES  PLANING  MILL  CO., 
1800  Industrial  St.,  Los  Angeles,  Calif.,  at  $4237.  Noted  Nov.  12. 
Krnora,  Ont. — Press  reports  state  that  the  City  Council 
contemplates  an  expenditure  of  $500,000  for  the  construction 
of  a  sewer  system  and  a  sewage  disposal  plant.  T.  A.  Murray, 
18«  King  St.,  W.,  Ontario,  Ont.,  Is  Engr. 

Vvmoa.  B.  C — Press  reports  state  that  the  City  Council 
contemplates  enlarging  the  sewage  disposal  plant  and  con- 
structing an  under-drainage  system.  The  estimated  cost  of 
the  work  is  $100,000. 


ItM  \l>*« 
iinir.io    \     V       HIilK   will   I..'   I.C.IV..I   l.y   tho   nntmrtmnnt  of 
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4.Nrn     lurk.    \.    \-      (UoroiiKh    of    Brooklyn  )  —  (Omcliil)  — 

Th.TVniiirii.t     for    Imi. loving    ii    nun r    of    alniista    hua    bocij 

awaill.Ml   to  the  .•ll."\vnilir.  Co..   r,2   Ninth  HI..  Now   York,  at 
iihollt    |6r,.i;2t'i.       Noted    Jan.    7. 

I^rw  »ork.  S.  Y.--(noroUKh  of  lb-  Bronx  )  —  (OIIl(lnl)  —  IIUIii 
will  l"  lereve  I  by  Douglas  Math-WHoii.  PrcH.  Itorough'of 
Bionx  until  lo:30  a.m..  Feb  2.  for  linpiovlng  Jackson  Ave., 
from   HlKt  to  14yth  St.,  and   .Miisholu   Ave 

fifw  York.  N.  V,-- (Borough  of  Manhalinn)— (Ofjlclal)— > 
ni.lH  will  "e  le.-elve.ri.y  F.  J  IT.  Kra.ko.  Comr.  of  BrldKOa, 
until  2  pill..  Feb.  4,  for  rcpulrhiK  asphalt  pavomonta  on  tho 
llarlrm  Itlv.r  l.rldg.H. 

%>«  York.  %'.  Y.— (Borough  of  Manhattan)— (Olllclnl)-- 
Bl.ls  will  he  received  by  Marcus  .M.  Marks.  Pros.  Borough  of 
Manhattan,  until  2  p  m.,  Feb.  4,  for  rcgu  atlng  and  regn^d  ng 
I5.',tli  St..  from  Ilroa.lwav  to  Rlvorsldo  Drive,  and  for  widening 
a   81-i-lloii   of   Ulv.rsldo    l')rlvc. 

llrldKrton,  .\.  .1.-  The  ConimlHslonorH  of  Cumberland  County 
voted  III  fiivor  of  iHHiiliig  $24,000  In  bonds  to  l.iiibi  a  state  roa.i 
through  Viiieland  to  tho  Atlantic  County  lino  anil  another 
Iroiii  Mlllvllle  to  the  Maurlcctown  Bridge  to  connect  with  a 
roiul   In  Clip.-  May  County. 

Dcnl,  N.  J. — Press  reports  state  that  nil  bida  received  Jan. 
4   for  paving  Norwood  Ave.  with  ameslte  were  rejected. 

■leaver.  IVnn.-  fOlIlclnl)— Bids  will  be  received  by  Philip 
H.  Stevenson,  Borough  Secy.,  until  7:30  p.m.,  Feb.  9,  for  paving 
a   section   of  Canal   St. 

tireenvllle.  I'enn.— (Official)— Bids  will  be  received  by  J.  M. 
HIttle  Borough  .Socv.,  until  7  p.m..  Feb.  S,  for  paving  College 
Ave.,  from  Main  St.  to  Packard  Ave.,  and  Columbia  Ave.,  from 
M.iin   St.    to    East  Ave. 

+  Phllndelplila,  Penn.— A  contract  for  resurfacing  asP^.^t 
streets  during  the  vear  191.';  has  been  awarded  to  the  LAhl- 
Elt.N   PAV1.\(;  CO.,   Baxter  Blk.,    Phil.idelphla. 

Ynrdley.  Penn. — The  State  Highway  Commission  has  com- 
menceil  survevs  for  an  improved  highway  along  the  Delaware 
River  from  Yardley  to  Kintnersville.  It  will  be  about  35- 
mlles.    passing  through   New   Hope. 

Ilaltlmorr,    Md Bids    will    be    received    by    the    Board    of 

Awards.  City  Hall,  until  Feb.  3,  for  grading,  curbing  and  pav- 
ing .-i  number  of  streets  with  sheet  asphalt,  vitrified  and 
granite  block. 

Haleigh,  N.  C. — Press  reports  state  that  East  Martin  St. 
from   Fayetteville  to  Blount  St.  will  be  paved  with  asphalt. 

>Vllmlnirton,  IV.  C. — Press  reports  state  that  the  City  Coun- 
cil and  County  Commissioners  voted  in  favor  of  issuing  $150,- 
000  in   bonds  for  improving  roads. 

Coliinibin,  S.  C. — Press  reports  state  that  bonds  for  $60,000 
have  lieen  sold,  the  proceeds  of  which  will  be  used  for  paving 
streets    and    roads. 

\VeMt  Pnim  Beach.  Fin.— Press  reports  state  that  the  City 
Council  rejected  all  bids  that  were  received  Jan.  5  for  macad- 
amizing 40,000  sq.yd.  and  surfacing  30,000  sq.yd.  J.  B.  Mc- 
Crary   Co.,   Atlanta,   Ga.,   is   Engr. 

•l-TuHkegee,  Ala. — A  contract  for  constructing  about  10.000 
lin.ft.  of  curb  and  gutter  has  been  awarded  to  W.  C.  CAMP- 
BELL, Columbus,  Ga.,  at  49c.  per  lin.ft. 

Mansfield,  La. —  (Official) — Bids  will  be  received  until  noon. 
Feb.  2.  for  paving  4%  miles  of  sidewalks  with  concrete.  L.  E. 
Colvin  is  Clk.  of  the  Town  Council. 

Carlisle.  Kt. — The  citizens  of  Nicholas  County  will  vote  at 
an  election  to  be  held  Mar.  27.  on  the  question  of  issuing 
$125,000  in  bonds.  The  proceeds  of  these  bonds  will  be  used 
for  constructing  and  improving  roads. 

(ireenup.  Ky. — At  the  election  held  Jan.  19.  the  citizens  of 
Greenup  County  voted  in  favor  of  issuing  $200,000  in  bonds 
for  constructing  roads.     Noted   Dec.   24. 

Louisville,  Ky. — Bids  will  be  received  by  the  Board  of  Pub- 
lic Works  until  Feb.  3  for  paving  a  number  of  streets  with 
bituminous  concrete.  The  estimated  cost  of  the  work  is  $36.- 
000. 

Mt.  Vernon.  Ky. — According  to  press  reports  the  Commis- 
sioners of  Rockcastle  County  contemplate  issuing  $100,000 
in  bonds  for  constructing  roads.      Noted  Nov.   26. 

Cincinnati.  Ohio — (Official) — Bids  will  be  received  by  Philip 
Fosdick.  Dir.  Pub.  Ser.,  until  noon,  Feb.  2,  for  constructing 
concrete  sidewalks  in  Districts  No.  1,  2,  3  and  4  for  the 
year  1915. 

+Clneinnati,  Ohio — (Official) — The  contract  for  improving 
a  section  of  Harrison  Ave.  has  been  awarded  to  BREHM 
BROS..   Cincinnati,   at   $87,797.      Noted   Dec.   31. 

Cleveland.  Ohio — Bids  will  be  received  by  the  Commis- 
sioner of  Purchases  and  Supplies,  until  noon,  Feb.  4,  for  fur- 
nishing, laying,  relaying  and  repairing  stone  and  concrete 
sidewalks. 


\or>valk.  Ohiti — (Official) — Bids  will  be  received  by  A.  W. 
Carpenter.  Dir.  Pub.  Ser.,  until  noon,  Feb.  4,  for  improving 
Corwin    St. 

Sanilnsky.  Ohio — Press  reports  state  that  plans  have  been 
prepared  bv  Edward  Wagner,  Citv  Engr..  for  paving  Polk 
St.     The  estimated  cost  of  the  work  is  $8000. 

Shaker  Heights.  Ohio — (Cleveland  post  office)  —  (Official) — 
Bids  will  be  received  by  Carl  L.  Palmer.  Village  Clk.,  2847 
Broxton  Rd..  Shaker  Heights,  until  noon,  Feb.  16,  for  the  im- 
provement of  a   section   of  the  South   Moreland   Blvd. 

Eranavllle,  Ind. —  (Official) — Bids  will  be  received  by  the 
Commissioners  of  Vanderburgh  County  until  10  a.m.,  Feb.  11, 
for  constructing  a  road  in  Perry  Township.  C.  P.  Beard  is 
County    Audr. 

+Xew  .\lliany,  Ind. — The  contract  for  improving  Silver  St.. 
from  Market  St.  to  Charlestown  Rd..  has  been  awarded  to  M. 
S.  DAVIDSON.  Louisville,  Ky.,  at  $8091.  Other  bids  were:  W. 
F.  Woodruff.  Louisville.  $9050  and  the  Southern  Asphaltaline 
Co..    $S725. 
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Benton  Harbor,  Mich. — Bids  will  be  received  by  B.  Spauld- 
inp.  City  Clk..  until  Feb.  15,  for  paving  Columbus  Ave.  with 
brick.      A.    R.    Wightman    is    City    Engr. 

Grand  Rapids.  Mich. — Bonds  for  $100,000  were  sold  Jan.  8. 
the  proceeds  of  which  will  be  used  for  constructing  and  im- 
proving  roads. 

Oakland.  111. —  (Official) — Bids  will  be  received  until  1:30 
p.m.,  Feb.  2,  for  constructing  pavements  in  the  Washington 
District.     C.  L.  James,  Mattoon,   111.,  is  Engr. 

Merrill,  Wis. — Press  reports  state  that  the  City  Council 
contemplates  paving  East  Main  St.,  from  Mill  to  Stuyvesant 
St.,  with  brick. 

-^Emmetsbarg.  Iowa — (Official) — Bids  will  be  received  by 
the  Citv  Clerk,  until  2  p.m..  Feb.  15,  for  constructing  approxi- 
mately 40,000  sq.yd.  of  pavement.  For  particulars  see  ad- 
vertisement under  "Contracts  to  Be  Let." 

Le  Mars,  loira — Press  reports  state  that  bids  will  be  re- 
ceived by  the  Citv  Clerk,  until  Feb.  2,  for  paving  South  Main 
St 

+Manchester,  lotva — A  contract  for  paving  10,000  sq.yd. 
with  asphaltic  concrete  has  been  awarded  to  the  FORD 
PAVING  CO.,  Cedar  Rapids,  Iowa,  at  $1.65  per  sq.yd. 

Sionx  City,  Iowa — Press  reports  state  that  the  Commis- 
sioners of  Woodburv  County  plan  to  pave  20  miles  of  road. 
The  estimated  cost  o"f  the  work  is  $200,000. 

+Dnlnth,  Minn. — A  contract  for  constructing  five  miles  of 
the  Agnew  Rd.  has  been  awarded  by  the  Board  of  Commis- 
sioners of  St.  Louis  County  to  C.  W.  ROOD  CONSTRUCTION 
CO.,  Grand  Rapids.   Wis.,  at  $8895. 

St.  Cloud,  Minn. — Press  reports  state  that  the  City  Council 
contemplates  resurfacing  St.  Germain  St.  and  Fifth  Ave.,  also 
paving   Ninth   and   Breckenridge   Ave. 

+St.  Paul,  Minn. — The  contract  for  grading  Juno  St.  from 
Edgecumbe  Rd.  to  Hamline  Ave.  has  been  awarded  to 
KEOUGH  BROS. 

Pecos,  Tex. — Press  reports  state  that  the  Reeves  County 
Commissioners'  Court  will  receive  bids  until  Feb.  3  for  con- 
structing roads  in  District  No.  1. 

Sherman,  Tex. — According  to  press  reports  the  citizens  of 
Gravson  Countv  Road  District  No.  3  will  vote.  Feb.  20,  on 
the  question  of  issuing  $10,000  in  bonds  for  constructing  roads. 

Wichita  Falls,  Tex. — At  a  recent  election,  the  people  voted 
in  favor  of  issuing  $45,000  in  bonds  for  paving  a  number  of 
streets. 

Kalama,  Wash. —  (Official) — Bids  will  be  received  by  the 
Commissioners  of  Cowlitz  County,  until  2  p.m.,  Feb.  2,  for 
the  improvement  of  5300  lin.ft.  of  the  Lewis  River  Rd.  B.  O. 
Olson   is  Clk.   of  Bd. 

Prosser,  Wash. — (Official) — Bids  will  be  received  by  the 
Board  of  Commissioners  of  Benton  County,  until  2.30  p.m., 
Feb.  2,  for  improving  the  Kennewick-Finley  Rd.  L.  L.  Lynn 
is  County  Audr. 

Seattle,  Wash. — According  to  press  reports,  the  Board  of 
Public  Works  has  approved  plans  for  paving  Utah  St.,  at  an 
estimated   cost   of  $186,000.     Bids  will   soon   be  opened. 

+Eamt  San  Diego,  Calif. — A  contract  for  improving  Sisson 
and  other  streets  has  been  awarded  to  OLAF  NELSON  at 
$32,734. 

+LoN  AnKeles,  Calif. — The  contract  for  improving  Dacotah 
St.  from  Venice  to  Hollenbeck  Ave.,  has  been  awarded  to  F.  W. 
WHITTTER,  at  $7663. 

Hull.  <lne. — Press  reports  state  that  the  City  Council  con- 
templates constructing  asphalt  macadam  pavements.  J.  A. 
L,aforest  is  Engr. 

IXDISTRIAI.    -WORKS 

•f  Rutland,  Vt. — The  Howe  Scale  Co.  has  awardad  a  contract 
to  the  BERLIN  CONSTRUCTION  CO.,  for  reconstructing  its 
foundry,    which    was   recently   destroyed   by    fire. 

FramlnKham,  Mann. — The  New  England  Hat  Co.  will  con- 
struct a  plant  to  cost  $50,000. 

♦Worcester,  Mass. — The  contract  for  the  construction  of  a 
three-story,  50xl20-ft.  addition  to  the  plant  of  the  Mills  Woven 
Cartridge  Belt  Co.,  on  Webster  St.,  has  been  awarded  to  the 
E.   J.   CROSS  CO.,   82   Foster   St.      Noted   Dec.    31. 

+Brldireport,  Conn. — The  contract  for  the  construction  of 
a  four-.story,  90xl34-ft.  addition  to  the  plant  of  the  Bridgeport 
Brass  Co.,  on  East  Main  St.,  has  been  awarded  to  the  ABER- 
THAW  CONSTRUCTION  CO.,  8  Beacon  St.,  Boston,  Mass. 
Fletcher-Thompson,  Inc.,  1089  Broad  St.,  Bridgeport,  has 
prepared  plans. 

New  Haven,  Conn. — The  National  Folding  Box  &  Paper  Co., 
Alton  and  James  St.,  has  had  preliminary  plans  prepared  for 
the   construction    of   a    flve-story,    100x3r>0-ft.    factory. 

Buffalo,  N.  Y. — -(Correction) — The  United  States  Rubber 
Reclaiming  Co.,  Babcock  and  Hannah  St.,  will  repair  its  plant 
recently  damaged  by  fire,  with  a  loss  of  $75,000.     Noted  Jan.  14. 

+IVew  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — The 
contract  for  the  construction  of  an  addition  to  the  plant  of 
the  Doehlcr  Die  Casting  Co.,  ix"  Ninth  St.,  has  been  awarded 
to  the  TURNER  CONSTRUCTION  CO.,  11  Broadway,  New 
York. 

New  York,  IV.  Y. —  (Borough  of  Manhattan) — I'lans  have 
been  prepared  by  John  P.  Boyland,  Arch.,  2526  Webster  Ave., 
for  the  construction  of  ii  six-story,  .lOxlOO-ft.  warehouse  on 
East  yist  Ht.,  near  Avenue  A,  for  William  F.  Cunningham,  43S 
East    ttlst   St.      Estimated    cost    Is    $50,000. 

•■^ew  York,  N.  Y.-  (Borough  of  Manhattan)  —  Frederick  H. 
C.lciiBon  hfis  purchasi'il  a  slti'  on  lOasI  Tifith  St.,  between  Third 
)inrl  l.i-xlngton  Ave,  for  the  cotihI  met  Ion  of  a  llvc-story 
garage       The    estimated    cost    Is    $100,000. 

PouKhkeepsle,  IV.  Y.  The  Hist  Made  Garment  Co.  plans 
to  construct  a  two-story  fn<'tory  on  Hose  St.  The  estimated 
cost    Is    $2.^.n00.      Homer   J.    MIoomer    Is    I'res. 

Jrrnrj  fity,  N.  .1, — Bids  are  being  received  by  I>avld  M. 
Ach,  Arch.,  I  Madison  Ave..  New  York,  N.  Y..  for  the  construc- 
tion of  a  flvo-story,  fi0x201-ft.  iilant  for  the  Nagle  Packing 
Co.     The  eatlmnted  cost  la  »100,()00.      Noted  July  2. 


Philadelphia,  Penn. — The  S.  J.  Cresswell  Iron  Works,  23d 
and  (Therry  St.,  contemplates  the  construction  of  a  three-story 
addition   to   its  plant. 

Philadelphia,  Penn. — The  Pennsylvania  Warehousing  & 
Safe  Deposit  Co.,  113  South  Third  St.,  will  construct  an  eight- 
story,  75xl35-ft.  reinforced-concrete  and  brick  warehouse  at 
Delaware  Ave.  and  Pine  St. 

Pittsburgh,  Penn.— The  P.  H.  Butler  Co.,  1203  Liberty  Ave., 
plans   to   build   a   warehouse   at   17th  and  Pike   St. 

Scranton,  Penn. — Bids  are  being  received  by  Albert  J.  Ward, 
Arch.,  Republican  Bldg.,  for  the  construction  of  a  two-storv, 
6C<300-ft.  factory  for  the  Motor  Kart  Co.  Estimated  cost, 
$50,000.  G.  C.  Wolf,  Hotel  Jermyn,  is  Pres.  Noted  Nov.  26. 
Waynesboro,  Penn.- — The  Landis  Tool  Co.  plans  to  construct 
a  two-story,  lOOxlOO-ft.  addition  to  its  machine  shop  and  a 
one-story,  40x60-ft.  addition  to  its  foundry. 

+Roanoke,  Va. — Contracts  for  the  construction  of  a  four- 
story,  50x90-ft.  plant,  for  the  Hammond  Printing  &  Litho- 
graphing Works,  have  been  awarded  to  A.  L.  MARSHALL, 
Heins  Cigar  Bldg.,  general  contract;  VIRGINIA  BRIDGE  & 
IRON  CO.,  structural  steel.  C.  H.  Hinnant,  Strickland  Bldg., 
is  Arch.     Noted   Dec.   31. 

+l.c>xington,  N.  C. — The  contract  for  the  enlarging  of  the 
Erlanger  Cotton  Mills  has  been  awarded  to  W.  LEE  HARBIN, 
Lexington.  The  estimated  cost  is  $500,000.  J.  M.  Gamewell 
is  Supt.     Noted  Apr.   23. 

Macon,  Ga. — The  Neuhoff  Abattoir  &  Packing  Co.,  Nash- 
ville, Tenn.,  will  construct  a  packing  and  cold-storage  plant. 
The  estimated  cost  is  $75,000. 

NevF  Orleans,  La. — The  Louisiana  Ry.  &  Navigation  Co. 
plans  to  construct  a  grain  elevator  at  W^illow  Landing.  Es- 
timated cost,  $250,000.  William  Edenborn,  Hibernia  Bank 
Bldg.,   New   Orleans,  is  Pres. 

Xew  Orleans,  La. — Vaccaro  Bros.  &  Co.  has  purchased  a 
site  for  the  construction  of  a  plant  for  cooling  fruit  cars. 
The  estimated  cost  is  $100,000. 

+Chattanooga,  Tenn. — The  contract  for  the  construction  of 
a  plant  for  the  Chattanooga  Stamping  &  Enameling  Co., 
recently  incorporated  with  a  capital  of  $200,000,  has  been 
awarded  to  MARK  K.  WILSON.  Estimated  cost,  $100,000. 
Noted  Dec.  17  and  24. 

+Nonconnah,  Tenn. — (Memphis  post  office) — (Official) — The 
Illinois  CTentral  R.R.  has  awarded  a  contract  to  the  RAIL- 
WATS  ICE  CO.,  (Chicago,  111.,  for  constructing  an  ice  plant 
at  the  Nonconnah  yards.     Noted  under  Memphis,  Dec.  31. 

Henderson,  Ky. — The  Falls  City  Box  &  Basket  Co.,  Louis- 
ville, has  had  plans  prepared  by  Brinton  B.  Davis,  Arch.,  for 
the  construction  of  a  two-story  factory  at  21st  St.  and  Mag- 
nolia Ave.     The  estimated  cost  is  $50,000. 

4-LanisvilIe,  Ky. — The  contract  for  the  construction  of  a 
three-story.  80x210-ft.  bakery,  for  the  Grocers'  Biscuit  Co., 
654  South  Seventh  St.,  has  been  awarded  to  the  PARADISE 
CONSTRUCTION  CO.  Estimated  cost,  $40,000.  Loomis  & 
Hartmann  is  Arch.     Noted  Oct.  8. 

Toledo,  Ohio — M.  Stophlet,  Arch.,  608  Nasby  Bldg.,  is  pre- 
paring plans  for  the  construction  of  a  storage  warehouse. 
The  estimated  cost  is  $60,000. 

Vincennes,  Ind. — J.  W.  Dyer,  107  South  Third  St.,  will  con- 
struct a  two-story,  lOOxlOO-ft.  garage,  at  Fourth  and  Busseron 
St.,  to  be  occupied  by  the  Maxwell  Motor  Car  Co.  Estimated 
cost,  $12,000. 

Chicago,  III. — Plans  are  being  prepared  by  Chatten  &  Ham- 
mond, Archs.,  64  East  Van  Buren  St.,  for  the  construction  of 
a  100xl25-ft.  factory  at  1353  Fulton  St.,  for  the  Chicago  Slate 
Co.     The  estimated  cost   is  $15,000. 

Chlcafj^o,  III. — L.  G.  Hallberg,  Arch.,  19  South  La  Salle  St., 
has  prepared  plans  for  the  construction  of  a  six-story  addition 
at  1828  Diversey  Blvd.,  for  the  Stewart  &  Clark  Mfg.  Co.  The 
estimated  cost  is  $75,000. 

Green  Bay,  'Wis. — -  Carr  &  Walsh,  Arch,  is  preparing 
plans  for  the  construction  of  a  $40,000  factory  for  the  Alart 
&  McGuire  Co.     Bids  will  be  received  about   Mar.   1. 

Milwaukee,  AVis. — Plans  are  being  prepared  by  Herman  W. 
Buemming,  Arch.,  521  Jackson  St.,  for  the  construction  of  a 
three-story,  30xl20-ft.  warehouse  and  factory  on  Milwaukee 
St.,  for  the  C.  B.  Leldersdorf  Tobacco  Co.,  270  Broadway. 
Estimated   cost,    $50,000. 

Milwaukee,  Wis. — Plans  are  being  prepared  by  H.  Esser, 
Arch.,  Camp  Bldg.,  for  the  construction  of  a  three-story, 
40xl20-ft.  factory,  for  Seeboth  Co.,  Ill  Reed  St.  Estimated 
cost,   $45,000. 

Minneapolis,  Minn. — S.  H.  Holstad  &  Co.,  Seventh  St.,  will 
construct  a  warehouse  at  601  Fourth  St.,  N.  It  will  be  in  two 
units,  one  of  which  will  be  four  stories,  40x150  ft. 

St.  Paul,  Minn. — The  Northern  Insulating  Co.  will  construct 
a  fireproof  building  on  Wabash  Ave.,  between  Hampton  and 
Raymond    Ave.      Estimated    cost,    $25,000. 

Hutchlnsun,  Kan. — The  William  Kelly  Milling  Co.  plans 
the  construction  of  a  40x60-ft.  addition  at  Main  St.  and  the 
Chicago.  Rock  Island  &  Pacific  Ry.  The  estimated  cost  Is 
$50,000. 

YVIchlta,  Kan. — Colcord  &  Carroll,  Oklahoma,  Okla.,  will 
construct  a  two-story  refinery  at  Tenth  and  Water  St.  The 
estimated   cost    Is    $40,000. 

Kanana  City,  Mo. — The  Chicago  &  Alton  R.R.  plans  to 
construct  a  grain  elevator,  to  have  a  capacity  of  500,000  bu., 
at  East  Bottom.  The  estimated  cost  Is  $15O,O0O.  H.  T.  Doug- 
las. Jr.,  Chicago,   111.,   Is  Ch.   Engr. 

♦Galveatou,  Tex. — The  contract  for  the  construction  of  the 
l,000,000-bu.  grain  elevator  for  the  Southern  Pacific  Terminal 
Co.,  a  subHidliirv  of  the  Southern  Pacific  Co..  has  been  awarded 
to  JAMICS  STI'iW.MlT  vt  CO.,  St.  Louis,  Mo.  The  estlmnted 
cost   Is   $500,000.      Noted    Dec.    31. 

Houston,  Te».— The  Houston  Ice  &  Brewing  Co.  will  con- 
struct a  two-.Mtory  storage  bulldlntc  at  Franklin  Ave.  Estl- 
nuito<l  co.Mt.  $.'■.0,(100. 

Tulsa,  Okln.— The  Nichols  Wire  Co.,  Kansas  City,  Mo.,  will 
construct  a  lOOxMO-ft.  fireproof  warehouse.  J.  C.  l^etcner. 
Secy,   of  the   Commorclal   Club,   Is   InteroHted. 
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npuknnr,  \\  null. — Th«  Inlnn<]  Kiniilre  I'nper  <'<>.  Id  fonlxni- 
plnlliik:  llio  luiiMtrurdon  uf  u  1200,000  HUllilililr  (ilniit  lit 
SpukaiM- 

Mrdfurd.  <lrt>. — K.  S.  Hroniwnll  nnci  A.  Nllilrv,  Siilt  l.itko 
City.  I'liili.  t-{>iilriii|ilut«  i-unnlructlnK  n  *UKur  lioot  factury, 
(O  euHt   iil'oul    IMUI.UUO. 

rortlnnd,  «»rr.^ — Tln<  I'olii  MiicIiImp  Mtif.  Co.  hua  purchHUoil 
u  thrrr-iu'K'  Mitt-  lit  Kimt  ITtli  iiiul  Alli-i>  St.,  for  Iho  ooiiHtiuc- 
lloil  »r  fui'turU'M.  The  tliNl  liiillilliiK  l<>  I'P  fuiintrui'liMl  will 
ba  u  Iwu-Ntory   Micpiuuf  factory,  t-nt liiiiid'il   to  ooHt    ITiO.UOO. 

^Man  KrnnrUpu,  Cnllf.--- Tin'  I'DiitiiicI  for  tin'  coiinlrurllnii 
uf  n  twu-ntory  Imkcrv  at  Hrytiiil  iiiul  ITtli  St.,  for  tlu<  .lolin 
»>nlfr  Co..  Imx  ln'oii  iiwjinli'.l  to  rilAlll.KH  W.  (lO.MriOUTZ. 
;.0J    .Mtirnlmll   St.      KKtlmiilnl    oont    Hil.imo.      .N'otml    L)it.     10. 

Ottawa,  Out. —  H.  P.  SIiiih,  10  Cathonrt  .St..  Montrral,  QiK'.. 
I*  proparliiK  pliiiiH  for  the  i-oiiHtriicllon  of  ii  inunlclpal  aluittolr. 
The  cHllinatcil   ooHt    Ih   1100, noo. 

♦  >rw  Wr»tmln»trr.  H.  »'.--Tlii'  i-ontrnct  for  tlio  oonHtrnc- 
llon  of  till'  llrMt  milt  of  lli<-  warrlioiiHi'  for  tin'  Hriu'kinaM- Kit 
.Mllllnn  <'o.  I>ii.'<  1h-.'Ii  ;i\VMnl.-.l  to  I.OItK.  Mil  •KI.A.ND  &  DKA.N. 
Notctl   Srpt.    Jt    ami    Hcl.    I".'. 

FKIIKK  \l.   (;OVI':HKMi-::VT    wokk 

xtnrrkouar — Kort  Constitution.  N.  II. — (Now  Cnatlc  post  of- 

I<I<Ih  will  1)0  ii'ii'lvfil  l>y   tlu>  Conat  Dofcnao  Conininnder, 

Conatltulli>n,  until  noon.  Fol>.  15,  for  conatructlng  a  atore- 

^l.omniotlvr  ('mnr — Ho.Mton.  Ma»H.— The  contract  liaH  boon 
iiwnr<li<<l  by  tin-  Hur.-aii  of  Yanl.i  ami  Hock.i  for  furnlHl)ln»; 
one  l.'>-ton  locomoilvo  crano  at  the  Honton  Navy  Yard  to  the 
AMKUICAN  IIOI.ST  \-  PKIIHICK  CO.,  St.  I'aul.  Minn.,  lit 
l.'.S49.      Nol.-.l   l>.c.   :'l   anil  .Ian.   :;i. 

♦  nmlKlnir  -I'ortcho.stir.  N.  Y.— niils  will  lie  received  by 
Col.  W  .M  Itlack,  Arniv  Hld>r..  J9  Whitehall  St.,  Now  York. 
N.  Y.,  until   noon.    I''eb.   2S,   for  drcdKinK  In   I'ortcheator    Harbor. 

Rrpalra  To  Whnrf  -Now  York.  N.  Y. —  (Horoufth  of  Brook- 
lyn)—  Hlds  will  lie  received  by  the  Quartermaster,  Fort  Ham- 
ilton, until  noon.  Feb.  20.  for  making  repairs  to  the  wharf  at 
Fort  Hamilton. 

HrpalrtiiK  Veaael — New  York.  N.  Y. —  (HoroUKh  of  Rich- 
mond)—  lUdw  will  bo  received  bv  the  l.lKhthouso  Inspector. 
Tompklnsvllle,  S.  I.,  until  2  p.m.,  Feb.  9.  for  repairing,  dockinR. 
cleaning  and  palntliiK-  the  V.  S.  llnhthou:<e  tender  ".John 
UodKors." 

^DrrdKlnic — rhiladelphia.  Penn. — The  contract  for  dredRing 
in  the  Polaware  Uiver.  lielow  Philadelphia,  has  been  awarded 
to   the   AMKRICAN    nilKnc.I.VO   CO..    Philadelphia,   at    $209.r>7.''). 

'i^Boanlwalk — Philadelphia,  Ponn. — Bids  will  lie  received 
until  2  p.m..  Feb.  lit,  bv  the  I^inbthouse  Inspector.  Philadel- 
phia, for  constructlnpr  an  elevated  boardwalk  at  Bellevue 
Kan^e  Rear  Lighthouse,  Del. 

I.lKht  Vranela — Washington.  D.  C. — Bids  will  be  received 
bv  the  Bureau  of  Light  Houses.  Dept.  of  Commerce,  Wash- 
ington, 1>.  C,  until  2  p.m.,  Feb.  24,  for  constructing  and  equip- 
ping two  single  steel,  oU-englne  propelled  light  vessels,  Nos. 
101  and   102. 

Barrarka  anil  OlBoera'  Qnartera — Fort  Myer,  Va. — Bids  will 
be  received  by  the  Quartermaster,  until  11  a.m..  Feb.  11.  for 
constructing  a  quartermaster  corps  barracks  and  a  three-set 
noncommissioned    olHcors'    quarters. 

+Poat  Office — Kinston.  X.  C — The  contract  for  the  con- 
struction of  the  post  office  at  Kinston  h.TS  been  awarded  to 
WESTCHESTER  ENOINERRING  CO.,  White  Plains,  N.  Y., 
at   153,100.      Noted   Dec.    10   and   Jan.   21. 

IrJrttr  Conatnictlon — Savannah,  Ga. — Bids  will  be  received 
by  Col.  W.  C.  Langlltt,  U.  S.  Engineer  Office.  Savannah,  until 
noon.  Feb.  24,  for  placing  stone  in  jetty  at  Savannah  Harbor. 

'^Lock  Gatra — Louisville,  Ky. — Bids  will  be  received  by 
MaJ.  J.  C.  Oakes.  V.  S.  Engineer  Office.  Louisville,  until  noon. 
Feb.  25,  for  furnishing  and  erecting  three  mitering  lock  gates 
of  two  leaves  each,  for  Lock  No.  41,  Ohio  River. 

+Poat  Office — Middlesboro.  Ky. — The  contract  for  the  con- 
struction of  the  inist  office  at  Middlesboro.  has  been  awarded 
to  JOHN  C.  UNKEFER  &  CO.,  Minerva,  Ohio,  at  $62,480. 
Noted  Nov.   12.  and  Jan.  7. 

-A^Tonboata — Cincinnati.  Ohio  —  Rids  will  be  received  hy 
Lieut. -Col.  H.  Jervey,  U.  S.  Engineer  Office,  Cincinnati,  until 
2  p.m.,  Feb.  26,  for  constructing  and  delivering  two  steel 
stemwheel    towboats,    "Cayuga"    and    "Ottawa." 

-AReconatmctlng  Pier — Michigan   City.    Tnd. — The    following 

bids  were   received   for   reconstructing,   with   piles  and   timber, 

•  of  the  East  Pier  in  Michigan  City.     Burk,  Smith  &  Nelson, 

•  gon.  Mich.,   $25,2S0:   Greiling  Bro.   Co.,   Green   Bay,   Wis., 

'|1;     Robert     A.     Love     \-     Son,     Muskegon,     Mich.,     $25,658; 

t    Lakes    Dredge    &    Dock    Co.,    Chicago,    111.,    $27,614;    Fitz 

Simons  &  Connell  Dredge  &  Dock  Co.,  Chicago,  $29,584;  Byrne 

Bros.    Dredge    &    Engineering    Co.,    Chicago,    $36,928.      Noted 

Dec.   24. 

Hoapltal — Red  Lake.  Minn.— Bids  will  be  received  bv  Cato 
.>^lls,  Comr..  Indian  Affairs,  Washington.  D.  C.  until  2  p.m., 
Feb.  15.  for  constructing  a  frame  hospital  at  the  Red  Lake 
.Xgency. 

RrmodelliiK  Balldlng — St.  Louis,  Mo. — The  following  are  the 
bids    received    for    remodeling    the   Custom    House:      North    St. 
lM\i\a    Building    &    Material    Co..    Mermod    Jaccard    Bldg.,    St. 
Louis.     .Mo.,     $25,772;     Wharton     Building     &     Supplv     Co..     2424 
Oriole  Ave..  St.  Louis.  Mo.,  $26,457:  Southern  Construction  Co., 
'Jj'erlaiul.    Mo.,    $27,795;    General   Construction    Co.,    Milwaukee, 
wis..  $3t".St;n:  DufTmer  &   Stecker  Construction  Co.,   722  Chest- 
nut St..  St.   Louis.   Mo..   $37,500;  Cudmore   Construction   Co..    722 
Chestnut    St.,    St.    Louis,    -Mo..    $38,949;    Newport    Contracting    & 
T.ncineering  Co.,  Newport  News,  Va..  $39,271:   Kremer  &  Volrol 
t  ruction   Co..    SIO  Olive   St..   St.   Louis.    Mo.,    $40,664;    Daniel 
"   Construction   Co.,   St.   I^ouis.    Mo..    $42,665;    Hiram   Llovd 
ing  &  Construction  Co..  odd  Fellows'  Bldg..  St.  Louis.  Mo., 

lo.;    V.    E.    Taylor,    Huntington,    W.    Va.,    $43,950;    Keller- 

m^n    Construction    Co..    510    IMne    St..    St.    Louis,    Mo.,    $46,920; 
Herman  Construction  Co.,  Title  Guarantv  Bldg.,  St.  Louis,  Mo., 


$47,47&:  K.  A.  HlnlnlnRor,  VIctorlii  nidic.,  Ht.  LouIn.  Mo.,  IIT.OZS; 
H  L,  Jonoa  Miilldlna  Cn  .  717  LocuhI  HI..  Ht.  Loula,  .Mo..  |R4,0I(0; 
Gi'llli  k     llion.    SI.    LiMilii.    .Mo.,    t7;i,9HH.       .Notcil    })ir      17. 

AMotor  Itrrdur  'IVndrr  GalvoHCon,  Tex.  -  -  ItIdH  will  ba 
roielv.d  iinlll  noon.  I'eb  23.  by  LInut.-Col.  C.  H.  Itlelie,  Truat 
Co  llldg  ,  Uiilvuaton,  for  conatructlnK  motor  dredge  tender 
"l,a     I'oilo." 

I'oat  Offlcr  I'valdo,  Tex.-  llldM  worn  received  aa  follow* 
for  the  eimHtrucllon  of  a  poHl  oUIco  lit  Uvulde,  (a)  llmeHtone; 
(b)  HandMloiie:  George  lllnclilirr  &  Co.,  Clileago.  111.,  (a) 
$.M,I10,  Iteveron  CimimI ruction  Co.,  Unlontown,  Ala.,  (a)  $3H,- 
493;  (b)  $3h,fiy|;  Dieter  Ai  Weii/.e|  Conatructlon  Co.,  Wichita, 
Knn.,  (a)  $r>4,ri.s7;  W.  It.  Weaton,  Han  Antonio,  Tex.,  (ul 
$52,332;    (b)    $53,300.      Noted    Dec.    17. 

4Poat  Offirp— El  Reno,  Okia,-  The  conlract  for  the  con- 
Htriicllon  of  ii  post  office  ul  l'.\  Reno  Iiuh  been  awarded  to  the 
GEORGE  \V.  .^TILEH  CON.MTRrcTlON  CO.,  Rookery  Bldg.. 
ChUnKO.    III.,    at    $66,126.      .Noted    Oct.    L'2    anil    Dec.    3. 

4'nnnl  Work  I'ayMon  City,  l'l;ili  BidH  will  be  received  by 
Ihe  r  .S.  Reclamation  Service,  I'rovo,  I'tab.  until  2  p  m.,  Feb. 
3,  for  the  coiiHlrui'tloii  of  the  High  Line  {'anal.  Division  Four, 
and  appurtenant  Htructures,  .Str.'iwborry  V:illey  Project,  I'tah. 
The  work  Involvea  about  155,000  cu.yd.  of  excavation  for 
canals;  2600  cu.yil.  of  excavation  for  MtruclurcM;  1250  cu.yd. 
of  reinforci-il-i'Dneiele;  467.IMIO  sq.ft.  of  eonirete  canal  lining. 
It  Ih  located  near  Payson  City,  Utah  County,  Utah,  on  tho 
San  Peilro.  LoM  yVngelus  &  Salt  Lake  R.R.  and  the  Tlntic 
Branch  of  the  Denver  &   Rio  Grande   R.R. 

•  CnnnI  Work — Pavson  City,  Utah — Bids  will  be  received 
bv  the  I'.  S.  Reclamation  Service,  Provo,  Utah,  until  2  p.m, 
Feb.  24.  for  the  construction,  involving  49,000  yd.  of  canal 
excavation  and  3670  yd.  of  reinforced  concrete.  For  partic- 
ulars   see    advertisement    under    "Contracts    To    Be    Let." 

('ofTrrdnm — Seattle.  Wash. — Bids  will  be  received  by  MaJ. 
J.  II.  Cavanaugh.  Burke  Bldg..  Seattle,  until  noon,  Feb.  17,  for 
excavating  and  removing  an  existing  cofferdam  and  con- 
structing a  new  cofferdam  at  the  Puget  Sound-Lake  Washing- 
ton  lock  site,  Seattle. 

♦Jefty  <°onatructlon — Lone  Tree.  Wash. — Bids  will  be  re- 
ceived by  M.tJ.  J.  B.  Ciiv.-iiiiiugh,  Burke  Bldg.,  Seattle,  Wash., 
until  noon,  Feb.  10,  for  delivering  stone  for  jetty  construction 
at    Lone    Tree. 

BiinKoIowa — Mare  Island,  Calif. —  (Vallejo  post  office) — Bids 
will  be  received  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  W.ishington,  D.  C.  until  11  a.m..  Feb.  20.  for  construct- 
ing two  bungalows  at  Mare  Island.  H.  R.  Stanford  is  Chiet 
Bureau  of  Yards  and  Docks. 

+  DredKlng — Oakland,  Calif. — Contracts  for  dredging  in 
Oakland  llarlioi-,  have  been  awarded  to  THO.MAS  CARLIN 
.SONS  CO.,  Pittsburgh.  Penn.,  at  $3530  and  R.  A.  I'ERRY,  Oak- 
land,  Calif.,   at   $15,520.      .Voted    Dec.    12. 

KoiindntlonN — San  Diego,  Calif. — Bids  will  be  received  by 
the  lUireau  of  Yards  and  Docks,  Navy  Dept.,  Washington.  D.  C, 
until  11  a.m..  Feb.  27,  for  the  construction  of  nine  foundations 
for  radio  towers  at  Chollas  Heights,  San  Diego,  three  at  Pearl 
Harbor,  H.  T.,  and  three  at  Cavite,  P.  I. 

Foundationa — Pearl  Harbor.  H.  T. — See  item  under  San 
Diego,    Calif. 

Locomotive  Cranes — Pearl  Harbor,  H.  T. — Bids  were  re- 
ceived for  furnishing  and  erecting  two  15-ton  locomotive 
cranes  at  the  Naval  Station,  Pearl  Harbor,  Haw^aii,  as  follows: 
Brown  Hoisting  Machinery  Co.,  Cleveland,  Ohio,  $16,750;  In- 
dustrial Works,  Bay  City,  Mich.,  $17,3S5;  American  Hoist  & 
Derrick  Co.,  St.  Paul,  Minn.,  $18,7S5,  alternate,  $14,385;  Link- 
Belt  Co.,  Chicago,  111.,  $17,336;  Browning  Engineering  Co., 
Cleveland,    Ohio,    $15,910.      Noted    Dec.    24. 

Structural  Steel — Panama — Bids  were  received  Jan.  23  by 
Maj.  F.  C.  Boggs,  General  Purchasing  Officer,  the  Panama 
Canal,  Washington,  D.  C,  for  furnishing  the  structural  steel 
framing  and  accessory  parts  for  a  steel  and  concrete  deck 
for  Pier  No.  7,  forming  a  part  of  the  Atlantic  Terminal  Piers 
Of  the  Panama  R.R.  The  work  included:  10,755,000  lb.  struc- 
tural steel  for  pedestals,  including  anchor  bolts  and  nuts; 
erecting  bolts,  etc.,  exclusive  of  pedestals;  245,000  lb.  struc- 
tural steel  for  pedestals,  including  anchor  bolts  and  nuts; 
4300  11).  steel  crossties;  57,200  lb.  soft-steel  forgings  for  rail 
chairs;  208,500  lb.  open-hearth  steel  rails,  tie-rods,  and  low- 
carbon  steel  splice  bars;  13,900  lb.  soft-steel  castings  for 
gratings;  24,600  lb.  standard  vvrought-iron  or  steel  pipe 
black;  36,250  lb.  gray  iron  castings  for  mooring  bitts;  34,000' 
lb.  drift  pins,  bolts,  nuts  and  washers  for  securing  wooden 
fenders  and  mooring  bitts  and  two  Ellis  patent  freight  car 
bumping  posts:  Bids  were  asked  as  follows:  (A)  Material 
fabricated  and  delivered  at  Colon,  (Al)  same,  cost  of  car- 
nage from  New  York  to  Colon,  being  paid  by  the  Government; 
(B)  Material  fabricated,  delivered  and  erected  on  foundations 
furnished  by  the  Panama  Canal;  (Bl)  same,  cost  of  carriage 
New  York  to  Colon  being  paid  by  the  Government.  Bids  were 
as  follows:  McClintic-Marshall  Construction  Co..  Pittsburgh. 
Penn..  $261,251;  (Al)  $20S,ss3:  (B)  $310,508;  (Bl)  $258,141. 
J.  B.  Kendal  Co.,  Washington,  D.  C.  (for  Jones  &  Laughlin 
Co.),  (Al)  $224,161.  Riter-Conley  Co.,  Leetsdale,  I'enn.,  (Al) 
$204,029.  I'ennsylvania  Steel  Co.,  Steelton,  Penn.,  (A)  $233,- 
032;  (Al)  $185,241.  United  States  Steel  Products  Export  Co., 
30    Church    St.,    New    York,    N.    Y.,    (A)    $225,254;     (B)     $258,437. 


.MISCELLANEOrS 

Station  ImprovenipntM — Boston,  Mass.— Bids  will  be  re- 
ceived until  Jan.  2,S  by  the  Transit  Commission,  15  Beacon 
St.,  for  furnishing  and  laying  4100  sq.yd.  of  concrete  platform 
in  the  Washington  Station,  Dorchester  Tunnel.  E.  S  Davis 
is  Ch.    Engr. 

+  DredKlnK — New  York,  N.  Y. — (Boroughs  of  Manhattan, 
Brooklyn,  Queens,  the  Bronx  and  Richmond) — (Official) — The 
Commissioner  of  Docks  has  awarded  the  contract  for  dredging 
.'<0,000  cu.yd.  In  the  East  and  Harlem  Rivers  to  WILLIA.M 
BEARD,  at  18. 7c.  per  cu.yd.  The  contract  for  dredging  In  the 
North  River  was  awarded  to  MORRIS  &  CUMMINGS,  at  11.83c. 
per  cu.yd.     Noted   Jan.    14   and   21. 
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Rooflns — New  York,  N.  Y. — (Borough  of  Manhattan) — (Offi- 
cial)— Bids  were  received  by  the  Department  of  Charities, 
Jan.  20,  for  roofing  work  on  the  cliildren's  hospital  and 
schools,  Randalls  Island,  as  follows:  Newman  &  Siegler,  $10,- 
595;  M.  D.  I^undin,  $10,T7S;  Spuvten  Duyvil  Construction  Co., 
$10,S26;  Neptune  B.  Smith,  $10,!*S3:  Morris  Krumholz,  $11,500; 
J.  Langner,  $11,610;  Anchor  (Corrugating  Construction  Co., 
Inc.,    $11. 62s.      Noted   Jan.    14. 

Having  Supplies — New  York,  N.  Y. —  (Borough  of  Manhattan) 
—  (Official) — Bids  will  be  received  by  Marcus  M.  Marks.  Bor- 
ough Pres.,  until  2  p.m.,  Feb.  1,  for  furnishing  12,000  bags  of 
Portland  cement,  3.")00  tons  of  refined  asphalt,  3000  tons  of 
limestone  dust,  SOOO  cu.yd.  of  binder  stone,  1000  tons  of  port- 
lan<I  cement.  Specifications  may  be  had  at  the  offices  of  the 
Commissioner  of  Public  Works,  Room  2124,  Municipal  Bldg. 

Dredeing: — Baltimore,  Md. —  (Official) — The  following  bids 
were  received  Jan.  20  by  the  Hoard  of  Awards  for  dredging 
the  main  channel  from  Lazaretto  Light  to  the  piers  of  the 
transatlantic  liners:  Coastwise  Dredging  Co.,  $142,400:  Mary- 
land Dredging  &  Contracting  Co.,  $149,000;  Morris  &  Cum- 
mings  Dredging  Co.,  $1.")6.600;  Sanford  i>t  Brooks  Co.,  $16").- 
22.i;  American  Dredging  Co.,  $191,875;  Atlantic.  Gulf  &  Pa- 
cific Co.,  $214,600;  P.  Sanford  Ross,  Inc.,  $224,600.  Noted  Jan.   7. 

Swimming  Pool — Baltimore,  Md. — Local  press  reports  state 
that  Frederick  Olmsted,  Boston.  Mass.,  has  been  commissioned 
to  i)repare  plans  for  the  conversion  of  Mt.  Royal  Reservoir, 
in    Druid    Hill    Park,   into   a   swimming   pool. 

Crnshing,  Elevating  and  Screening  Machinery — Petersburg, 
Va. — The  Wakefield  Granite  Quarries,  A.  B.  Cook,  Pres.,  will 
receive  bids  for  repairing  No.  2  Climax  crusher,  for  furnishing 
elevating  and  screening  machinery  and  for  installing  a  gravel 
and   stone-washing  plant. 

Motor  Fire  Appara'tuN — Newbern,  N.  C. — F.  T.  Patterson, 
City  Clk.,  will  receive  bids  until  Feb.  1  for  furnishing  the 
city  with  a  triple  combination,  motor-driven  fire  engine,  hav- 
ing not  less  than   SOO   gal.   per   min.   capacity. 

Drainage — Parish,  Fla. — The  Drainage  Committee  has  en- 
gaged Charles  S.  Hill,  Engr.,  Palmetto,  Fla.,  to  make  a  survey 
for  the  construction  of  the  Gamble  Creek  drain.  This  will 
result  in  the  reclamation  of  about  30,000  acres.  The  estimated 
cost  is  $100,000. 

Seawall — West  Palm  Beach,  Fla. — The  Council  has  rejected 
all  bids  received  on  Jan.  5,  for  the  construction  of  the  pro- 
posed seawall.  The  work  will  be  readvertised.  L.  T.  Lock- 
wood  is  Pres.  of  the  Council.  J.  B.  McCrary  Co.,  Atlanta,  Ga., 
are  Engrs.     Noted  Oct.  8  and  Dec.  24. 

Drainage — Oberlin,  La. — -The  Oberlin  Drainage  District  No. 
3,  S.  J.  lies,  Pres.,  plans  to  construct  a  canal  into  the  Bayou 
Blue,  draining  the  marshes  north  and  east  of  Oberlin  and  the 
swamp  to  the  south. 

Dump  Cars,  Locomotives  and  Derrick — Cincinnati,  Ohio — 
Thaw  &  Williams,  Bell  Blk.,  will  receive  bids  for  30  six-yard, 
two-way,  dump  cars,  36-in.  or  standard  gage;  one  stiff-leg, 
or  guy  derrick,  50-ft.  boom;  and  four  18-  to  20-ton  saddle- 
tank  locomotives,  36-in.  or  standard   gage. 

I.evees  and  Flood  Protection — Vincennes,  Ind. —  (Official) — 
A  report  will  be  made  shortly  on  flood  protection  for  the  dis- 
trict south  of  Vincennes,  comprising  60,000  acres.  The  re- 
port was  completed  about  two  years  ago,  but  the  flood  of 
March,  1913,  made  it  necessary  to  revise  the  plans  and  include 
new  territory.  The  estimated  cost  of  the  project  is  $430,000. 
J.  S.  Spiker,  Vincennes,  is  Engr. 

Motor  Police  Patrol  and  Ambulance — -Oshkosh,  Wis. — Bids 
will  be  received  until  2  p.m.,  Jan.  28,  by  R.  A.  Hollister,  Chmn., 
Bd.  Pub.  Wks.,  for  furnishing  combination  motor-driven 
ambulance  and  patrol.  Bids  will  also  be  received  for  a  motor 
service  truck   with   ladders. 

Drainage — Wapello,  Iowa — According  to  press  reports,  bids 
will  be  received  by  the  supervisors  of  Muscatine  and  Louisa 
Counties  on  Feb.  a  for  the  purchase  of  $278,127  drainage 
bonds. 

+  Dlteh — Ada,  Minn. — The  following  contracts  have  been 
awarded  for  the  construction  of  Judicial  Ditch  No.  42:  Exca- 
vating 470.000  cu.yd.,  UNION  DRAINAGE  CO.,  Stephen,  Minn., 
at  9c.  per  cu.yd.;  erecting  27  steel  bridges,  SECURITY  BRID(;E 
CO,  Minneapolis,  at  $1175  each;  concrete  culverts,  M.  R.  HUS- 
SEY.  Crookston,  at  $336  each.  C.  D.  Simpson  is  Dep.  County 
Audr.      Noted    Dec.    24. 

Ditch — Bemidji.  Minn. — Bids  will  be  received  until  Feb.  S 
by  J  L  George,  County  Audr.,  for  the  construction  of  Judicial 
Dltcii  No.  27.  30  miles  In  length.  Specifications  call  for  231.182 
cu.yd.  of  earth  excavation  and  the  construction  of  a  highway. 
The  estimated  cost  Is  $52,214. 

Ditches — Jackson,  Minn. — Press  reports  state  that  bids  will 
be  received  until  Fib.  3  by  V.  O.  McKellar,  County  Audr.,  for 
the  construction  of  Judicial  Ditches  32,  33  and  36.  all  tile. 
Thev  are  estimated  to  cost  $29,578,  $54,002  and  $5842,  respec- 
tively 

n,„.|4 — St  Paul,  Minn. — An  ordinance  has  been  Introduced 
In  the  Clly  Council  providing  for  the  construction  of  a  muni- 
cipal  dock. 

if  *DrnlnaKe  —  Talmnge,  Neb.  —  (Offlcial)  —  The  following 
bids  were  received  Jan.  II  for  the  construction  of  ditches  In 
Dniln-igp  District  No.  1.  Johnson  and  Otoe  Counties:  FKIOD- 
KltK'K  M.  CRA.NE,  Omaha.  Neb.  $115,090  (awarded  contract); 
It  H  Gordon  &  Co.,  .Sallna,  Ohio,  $125,502;  Inter-Mountaln 
Bridge  ft  Construction  Co.,  Tecumaeh,  .\el>.,  Jl2fi,S40;  W.  M. 
Lnna  Council  Hluffs.  Iowa,  $131,792;  I-Mward  Peterson  <  o., 
Omaha  .Neb.,  $121,907;  O.  P.  Herrlck.  Des  Moines,  Iowa,  $136.- 
"  Vale    &    Ragean,    Chicago,    III..    $119,919;    Sternberg    Hros.. 
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Kan- 


•lii.-   Hl'ifr,   Ark.,  $132,191;   Miinn-I. 

iiH  fjiv,  Kan,  $125,552;  W.  K.  CMllahiin  Construction  (  o., 
Oriwiha.Neb,  $152,711;  C.  D.  Campbell,  Lincoln,  Neb.,  $110,590; 
WiMMton  Bros..  Mlnnenpolls,  Minn.,  $147,918;  P.  C.  Stephens. 
Iltirriilo.  N.  Y..  $143,493.  Hchwnderer  &  Shannon  Is  Engr.  Noted 
Dec.   10 

Drnlnnge  iHstrlet— Atchison.  Kiin.  —  A  bond  Issue  of  $60,000 
will  Hiioii  hr  iirr<red,  the  proceeds  to  be  used  In  Improving  the 
Deliiwiiri'  Itlver  drainage  dlslrlrt  The  entire  enti'rprlse. 
which  Includes  the  slralgtitenlng  of  the  Delaware  River  south 
of   Muscotah    to  the   county   line,    will   cost   about   $100,000. 


-^Drainage — Edina,  Mo. —  (Official) — Bids  will  be  rec'eived 
until  11  a.m.,  Feb.  IS,  by  the  Supervisors  of  Fabius  Drainage 
District  No.  3,  at  the  office  of  F.  H.  McCuIlough,  Edina,  for 
the  construction  of  channels.  The  specifications  call  for  500.- 
000  cu.yd.  of  channel  excavation,  divided  into  two  sections. 
For  details  see  advertisement   under  "Contracts   to  Be  Let." 

+Ditch — Maryville,  Mo. — Press  reports  state  that  the  Board 
of  County  Supervisors  Jan.  S  awarded  the  contract  for  the 
construction  of  the  Frayne,  Stratford  and  Larson  drainage 
ditches  to  JENS  JENSEN,  Williams,  at  $24,555.  The  contract 
for  tile  was  awarded  to  the  NATIONAL  SEWER  PIPE  CO., 
Maryville.   at    $9033. 

Mausoleum — St.  Louis,  Mo. — The  Valhalla  Mausoleum  Co., 
718  Boatmen's  Bank  Bldg.,  will  construct  a  one-story  granite 
mausoleum.      The   estimated   cost   is   $240,000. 

Grand.stand — Little  Rock,  Ark. — The  city  contemplates  the 
construction  of  a  reinforced-concrete  grandstand  at  the  West 
End    Park   .\thletic   Field.      The   seating   capacity   will   be    3000. 

Dredging  and  Filling — Seattle,  AVash. — The  City  Council 
has  under  consideration  a  petition  for  dredging  Oxbow  Bend 
of  the  Duwamish  River  and  filling  the  lowland  with  the 
material  excavated.     The  estimated  cost  is  $30,000. 

Cement — Seattle.  Wash. — Bids  will  be  received  bv  the  Port 
of  Seattle  Commission  until  Feb.  10  for  furnishing  20,000  bbl. 
of  Portland  cement.     O.   E.   Remsberg  is  Secy. 

+Drainage — Walla  Walla.  AVash. — The  Commissioners  of 
the  Att.\lia  Drainage  District  have  awarded  the  contract  for 
the  construction  of  a  system  serving  2500  acres  to  JAMES  C. 
BROAD,    Spokane,    at    about    $48,000.      Noted    Jan.    7. 

Pier  —  Richmond,  Calif.  ^ — -The  statement  published  in  the 
issue  of  Jan.  21  was  an  error.  All  bids  for  the  construction 
of  the  municipal  wharf  have  been  rejected.  P.  A.  Haviland. 
Consult  Engr.,  310  Sansome  St.,  San  Francisco,  will  revise 
plans.     A.  C.  Faris  is  City  Clk. 

Fire    Station — San     Francisco,  Calif. — (Official) — Plans    foi 

the  proposed  fire  station  at  Post  and   Polk  St.   have  not  been 

prepared    yet,    nor    the    architect  chosen.      The    contract    will 

not  be  let  for  about  five  months.  Noted  Jan.  14. 

+Waterfront  Improvements — San  Francisco,  Calif. — The 
Panama-Pacific  International  Exposition  Co.  has  awarded  a 
contract  for  the  construction  of  a  waterfront  entrance  on 
Webster  St.,  to  the  WESTERN  BUILDING  &  ENGINEERING 
CO.,  at   $19,755. 

+Pier — San  Francisco,  Calif. — The  State  Board  of  Harbor 
Commissioners  has  awarded  a  contract  for  the  construction 
of  pier  No.  24.  at  Hie  foot  of  Harrison  St.,  to  the  HEALY- 
TIBBITTS  CONSTRUCTION  CO.,  at  $98,300.     Noted  Jan.  7. 

Kliniination  of  Grade  Crossings — Brantford,  Ont. — (Offlcial) 
— T.  Harry  Jones,  City  Engr.,  writes  that  work  for  the 
elimination  of  the  grade  crossing  at  St.  Paul  Ave.  will  include 
the  construction  of  a  subway,  4  2  ft.  wide,  and  the  approaches 
at  St.  Paul  -Ave.  The  estimated  cost  is  $40,000.  Application 
for  apportionment  of  the  cost  has  not  been  made  yet.  Noted 
Jan.   14. 

BUILDINGS 

Other  items  relative  to  Buildinff  Construction  vrill  be  fovnd  under  the  foUowing  head* 
inos:  "Industrial  Works"  "Federal  Government  Work"  and  "Miscetlarieotts  " 

+  lluston,  Mass. — The  contract  for  the  construction  of  Po- 
lice Station  No.  19  has  been  awarded  to  JOHN  BOWEN  at 
$55,333. 

4-Boston,  Mass. —  (Official) — The  contract  for  the  construc- 
tion of  a  si.\-storv.  92xl54-ft.  fireproof  building  on  School  St. 
has  been  awarded  to  the  NATIONAL  FIRE  PROOFING  CO.. 
120   Franklin   St.      C.   Howard  Walker   is  Arch. 

Holyoke,  Mass. — Plans  are  being  prepared  by  G.  P.  Alder- 
man &  Co.  for  the  construction  of  the  Lawrence  School.  It 
will  be  two  stories,  180x260  ft.  Estimated  cost,  $225,000. 
Francis  McSherry  is  Supt.  of  Schools. 

+Plymouth,  Mass. — The  contract  for  the  construction  of  a 
three-storv,  4Sxn6-ft.  theater,  for  Arthur  Emond,  has  been 
awarded  to  P.\YSON  &  CO.NNOLLY.  Estimated  cost  $40,000. 
R.  T.  C.  Jackson,  29  Oak  St.,  Boston,   is  Arch. 

+  Ne«-  nrltaln.  Conn. —  (Official)^The  contract  for  the  con- 
struction of  a  two-storv  high  school  has  been  awarded  to 
THOM.VS  W.  CROWE,  at  $105,401.  Walter  P.  Crabtree  Is 
Arch.      Noted   Jan.    14. 

♦  Waterbury,  Conn. —  (Official) — The  contract  for  the  con- 
struction of  a  two-story.  S7xl20-ft.  school  has  been  awarded 
to  the  GEORGE  S.  CHATFIELD  CO.,  Canal  St.,  at  $67.53i. 
Louis  A.  Walsh  Is  Arch. 

Albany,  N.  Y. — The  State  of  New  York  contemplates  the 
construction  of  an  11-story,  80x200-ft.  office  building  for  the 
state  department.  The  estimated  cost  is  $1,250,000.  Lewis  F. 
Pllcher   is   State    Arch. 

-^Illnghamton,  N.  Y. —  (OtTlclal) — Bids  were  received  Jan.  SI 
by  the  State  Hospital  Commission,  Capitol.  Albany  for  the 
construction  of  a  building  for  chronic  patients  at  the  Blng- 
hamton  State  Hospital,  as  follows:  William  F.  Fulton,  Buf- 
falo. N.  Y..  $168,987;  George  B.  Long.  Worcester,  Mass.,  $lt>l.- 
800;  Emerson  Building  Co.,  New  York,  N.  Y.,  $164,500;  R  T. 
Ford  Co.,  Rochester,  N.  Y.,  $171,372;  Durollthlc  Co.,  BulTalo, 
N.  Y.,  $159,700;  Lathrop,  Shea  &  Henwood  Co.,  Scranton,  I'e""- 
$178,395;  Deklmpe  Construction  Co..  Hoboken,  N.  J..  $174. bOO: 
Maurice  Mead.  Albany,  N.  Y..  $207,000;  Oscawana  Building  CO., 
New  York.  N.  Y.,  $169,970;  Peter  Keeler  Building  Co.,  Albaiiy. 
N.  Y,  $181,322;  J.  F.  Growe  Construction  Co.,  Albany,  N.  Y.. 
$176.9711;  Cnrleton  Co.,  Inc.  New  York,  N.  Y..  $179,525;  Aroldo 
Barlinresl,  Mt.  Vernon,  N.  Y.,  $171,932;  A.  E.  Stephens  Co.,  New- 
York,  N.  Y..  $172,000;  Feenev  &  Sheehan  Building  Co..  Albany, 
N.  Y.,  $180,000;  O'Hrlen  Construction  Co.,  Syracuse,  N.  Y.,  $19ai- 
244.      Lewis  M.    Farrlngtvin   Is   As.xt.   Secy..  Comn.     Noted  Jan.   7. 


lluflTalo,    !\.    Y. 

prepared     by     Ih 


The    Cltv    of    Huffalo    has    approved    plans 

,,.,,., ...     ehlgli     Vallev     MIL     for     the     eonstruclion 

of  terminals  at  Main  and  Scott  St  ;  also  for  freight  terminals, 
viaducts  and  approaches  at  Washington  St.  Bids  will  soon 
bo  received.      Estlnuitod  cost   Is  $5,000,000. 
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(irapvn.  >'.  V.  IIIiIn  will  lu<  i  i-im-|\  •'■!  iilmiil  l-'i'l>  I  l>>  II 
gwri'lK'V  >«  Son  fur  lli«  rKiinti  tinioii  iif  it  Mix  1  fii).  n  tlidiili'i'. 
Balliniilnl  I'oHl,  l.'iii.Odu  Lton  l^vmiu'il  .v  Hon,  IU»'lioni<'i,  In 
Arch 

KlnKntnn,  N.  Y.--  I'liiiiH  ari<  IikIiik  |ii'i'|iiiroil  tiy  ilcriilit  )lr><i 
for  Oi"  ii'iiBtiuotloii  of  a  iwo-mury.  luVxiriU-f(.  thoutcr  fur 
Irfiw    KlBlnr       lOMtlmuttil    iohI.    »il(i,(iml 

4*l.ufk|iort,    K.     v.-  -(Olltrlal)      Tli«     roiitriict     for     the     Ini- 

firovoiiniil  tif  Ihf  IjOckliMil  rnloii  Sihuol  hitn  Iioim>  iiwiirilod 
O  H  J  .Mi'nx-lbfi'Koi',  l'lillll|mliui'K.  N.  J.  at  t!,i,USO.  Nutiul 
Nov.    5. 

N*w  York«  Jf.  \, —  (IlorouKh  of  Brooklyn) — I'lan*  hnvo  boon 
prepnrnl  l>v  rarfllt  llroH.,  Arrh.,  2rt  t'odit  St..  fur  tho  ron- 
■Iruotloii  of  a  Kovrn-Htory  »toro  nnd  loft  litillillnK  at  Ktilton 
and  lioiid  S(  ,  for  .lawon  S.  Ilallrv,  iii:>  WanhlnKton  Ht.,  liuHtun, 
Muan      KHtlniatt'il  coHt   Ih  Jliio.OdO. 

Mc»»  \ark,  Si.  \. —  (Horoiinh  of  )lrooklvn) — Sloo  *  HryHon, 
tH  MoiitaKiio  St..  nro  prt'parlnK  planH  fnv  the  conHtnictlon 
of  »  four-Hlory.  60xlOO-ft  aiiartnicnt  hoiino,  on  Prospi-rl  I'l., 
ncnr  Nrw  York  Ave.,  for  \v.  U,  Cirevnnian,  350  Kulton  St. 
Kutlniatfd    co.Mt.    JtiO.oOO 

Xpw  York,  X.  \. —  (HoroiiKh  Of  Uronx) — IMann  nro  hcInK 
prcparoil  l«v  lliirry  T.  IIo\v<>ll,  Hstli  St.  and  Third  Avo..  for 
thp  i-on»triu-llon  of  two  llvo-slory.  .'•lOxiio-ff.  ami  riOxSS-ft. 
npartnicnt  housoH  at  Homo  St.  ancl  Vvh<>  Avo.,  for  tlio  VyHO 
Building  To.  '.>ii7  Kast   lii.'itli  St.     Tho  mttinati'd  coHt  Is  JUT, 000. 

Krw  York,  !V.  Y'. —  (Horounh  of  Uronx) — Moore  &  Land- 
ulrdol.  .\rch..  Usth  .St.  and  Third  Ave.  aro  proparlnjf  plans 
for  the  I'onstruotlon  of  n  Ilvo-otory,  H2x9r>-ft.  apartment  houHo 
on  Alhanv.  Cresi-ont  ami  Hallcy  ,\vc.,  for  .MIchao)  J.  Alaitln, 
IISS   Hroadway       Kstlmato.l   cost,   $7."., 000. 

Xpw  York,  N.  Y. —  (Itorounh  of  Hroiix^ — Plans  have  been 
prepared  by  M.  W.  l>el  (.laudlo,  <0l  l':ai<t  Tremont  Ave,,  for 
the  con.strvii-f ion  of  a  tlve-story,  f>".>x70-ft.  apartment  houHo  at 
Creneent  and  HukIics  .\vc.,  for  tlie  Kar>fo  ronstructlon  Co., 
H09    Beaumont    Ave       Kstimated    oo.st    Is    J40,000 

New  York.  >.  Y'. — ■(Horoiieh  of  Manhattan) — Brokaw  Bros., 
Astor  ri.  anil  Fourth  ,\ve.,  plan  to  construct  an  H-story  build- 
ing on    Broadway    between    41st    and    4"Jd   St. 

New  York,  N.  Y'. —  (BorouKh  of  Manhattan) — Plans  are  be- 
Injr  prepared  bv  Warren  .t  Wetmoro,  Arch.,  for  the  construc- 
tion of  an  n-storv,  7r.xl00-ft.  building  at  Fifth  Ave.  and  37th 
St.  for  tho  Murray  Hill  Investing  Co.     Kstimated  cost,  ^300,000. 

New  York,  X.  Y. —  (Borouph  of  Richmond) — Plans  are  being 
prepared  by  Frederick  S.  Metoalf,  .\rch.,  143  North  .\vo., 
PlalnHeld,  >f.  J.,  for  the  construction  of  a  two-story,  130x190- 
ft.  parochial  school  at  West  New  Brighton,  S.  L,  for  tho 
Church  of  the  Sacred  Heart.  Rev.  W-  C.  Poole  l9  Pastor. 
Estimated  cost.   $100,000. 

BellevlUe,  X.  J. — The  following  bids  were  received  Jan.  19 
by  the  Board  of  Kducatlon  for  constructing  the  proi)Osed 
school  at  Washington  Ave.  and  Holmes  St.:  lOssex  Construc- 
tion Co..  Newark.  $92,990:  L.  J.  Bice.  New  York,  $9.8,000;  li.  M. 
Waldron  &  Co.,  $94,03.'):  Frederick  Fatzler  &  Co..  Inc.,  Newark, 
I95.9S7;  John  J.  Egan  &  Co..  Jersey  City,  $99,S00.  Noted  Jan.  7. 

HaokettHtown,  X.  J. — The  following  bids  were  received  by 
the  Board  of  Education  Jan.  21,  for  the  construction  of  the 
proposed  school:  Butz  &  Clader,  Allentown,  Penn.,  $.17,991:  W. 
A.  Rlchman,  Moorestown,  N.  J.,  $59,000;  Thomas  Smith  &  Sons, 
»59,S00;  Lawrence  J.  Rice,  New  Y'ork,  N.  Y.,  $.->9,S.'>0;  W.  A. 
Stein  &  Co..  All.  iitown,  Penn..  $60.,'?4.i:  A  P.  Clark  Co..  Mont- 
clnlr.  N.  J.,  $63. OSS;  H.  T.  Wlnzelberger,  Phllllpsburg.  N.  J., 
$63.14.i:  Nallo  Bros.,  Netcong,  N.  J.,  $63,800;  A.  M.  Barrows 
Construction  Co.,  New  York,  N.  Y..  $64,794;  W.  C.  Eilenberger, 
$65,000;  E.  T.  Albott  Co.,  New  Y'ork.  N.  Y.,  $68,900;  George  W. 
Smith.  Hackettstown.  N.  J.,  $12,350;  Charles  Cowen  Co.,  New 
York,  N.  Y..  $79,650;  Tabbott  Kleinert,   $S1,9S6.     Noted  Jan.   14. 

Kearney,  X.  J. — Plans  are  being  prepared  by  Henry  Baech- 
lln.  Arch.  665  Broad  St.,  Newark,  for  the  construction  of  a 
Masonic  Temple  for  Couestone  Lodge  No.  147,  F.  and  A.  M. 
Estimated   cost,   $65,000. 

New  BmnHYvlck,  X.  J. — Bids  will  be  received  until  Feb.  15 
by  the  Board  of  Education  for  the  construction  of  a  two-story, 
lS0xl90-ft.  high  school  at  Lexhieton  and  Delaware  Ave.  Es- 
timated cost.  $16.".. 000.  Alexander  Merchant,  363  George  St., 
is  Arch.      Noted   Dec.   3. 

Trenton,  X.  J. — Bids  will  be  received  for  the  construction 
of  a  two-story  building  at  the  Home  for  Indigents.  Estimated 
cost,  $50,000.     M.  Haupt  is  Arch. 

Braddnck,  Penn. — Bids  will  be  received  until  Feb.  1  by 
Charles  W.  Milligpn,  Arch.,  Wood  and  Ross  St..  Wilkinsburg, 
for  constructing  a  four-story,  40xl50-ft.  addition  to  the  Brad- 
dock  General   Hospital.      Kstimated   cost,   $75,000. 

^Kaiiton,  Penn. — The  contract  for  the  construction  of  a 
buildlni;  for  St.  Joseph's  Catholic  Church,  South  Side,  has  been 
awarded  to  A.  A.  BECHTEL.     Estimated  cost,  $80,000. 

Philadelphia,  Penn. — Bids  will  be  received  about  Mar.  1  for 
the  construction  of  a  four-story,  12Sxl59-ft.  apartment  house 
at  41st  and  Baltimore  Ave.  Estimated  cost,  $200,000.  Clinton 
&   Russell,   New   Y'ork,  N.  T.,   is  Arch. 

^Phlladelpkla,  Penn. — The  Department  of  PuTjIIc  Works 
has  awarded  the  contract  for  constructing  a  one-story,  40x120- 
ft.  home  for  nurses,  a  60xR4-ft.  observ.Ttion  building  <ind  a 
S0x27n-ft.  scarlet  fever  ward,  at  Second  and  Luzerne  St.,  to 
P.  J  IlfRLEY  1233  Cherry  St.,  at  $53,928.  $74,585  and  $27,000, 
respectively. 

YVIIminirton.  Del. — Bids  will  be  received  about  Mar.  1  by 
the  Board  of  Education  for  the  construction  of  a  three-story, 
8»xlS2-ft.  school.  Estimated  cost.  $140,000.  A.  Edward 
Rhodes?.   9   Masonic   Temple,    is   Arch.      Noted   Jan.    21 

Charlotte,  X.  C. — E.  Reld  Russell.  Ashevllle,  N.  C,  plans  to 
reconstruct  the  building  at  18  West  Fifth  «t.,  recentiv  de- 
stroyed by  fire  with  a  loss  of  $75,000. 

Y'lvlaa.  I.a. — The  lowest  bid  received  for  constructing  a 
hiKh  school  for  Caddo  I'arlsh  was  that  of  Jones  &  Harrington, 
Hot  Snrlnes.  Ark.  at  $64,895.  Edward  F.  Neild,  Shreveport, 
l«  Arch.     Noted  Dec.   24. 


tkritn,  Ohio  I'Iiiun  uro  being  tiripun-d  t>y  M  t:  llarpHler, 
Ai<  li  ,  fur  IIh"  roiiKtruellon  of  an  iirinory.  The  eNllmiited  cOMt 
Im  li'iii.diio. 

«  nnliin,  «>hiw  (( Ktlclal  l---<>ftoru«  I-'.  Ilummond,  Arch.,  4220 
■  ■riiK|M  I  I  Si  ,  Cleveland,  wi'lten  that  lildM  will  be  received  about 
Miir.  I  r»r  tile  toiiNtrui'tlon  uf  tliu  (.'entral  HIkIi  Hrlioul.  .Noted 
Jan.   21. 

«  Irtelnnd,  Ohio  lOinelal)  —  III<1h  will  be  receiver!  about 
Mar.  1  by  Itlrliiiril  Irvlii,  Arch,  iiiid  I':iiKr.,  Hiilon  Hank  ISblg., 
PlllMl.uiKb,  I'enii.  foi  the  conHt  I  iirt  Ion  of  the  IiiivllKht  ISIdg., 
for  Harry  J  SchlOHMer,  lOrlo.  I'cnn.  ICNtliiiatod  comI,  $100,000. 
Noted    Jan.    21. 

Nlriiliruvlllp,  Ohio  -Marry  Low  ami  I''rank  lienietron  plan 
lo  I'oiiHli'ucI  a  tliri-e-Htory,  49xlSO-fl.  theater  at  Market  and 
l''irili   St.      The   enlitiuit<-d    r>iHt    Ih   $50,000. 

+(;reenpnMtl<'.  Ind.-  (Otllilal ) — '!.  It.  Grose,  I'reH  ,  D<?  Paiiw 
liilv.rHlly,  wrlten  lluil  It.  I-.  DAGGI'.TT  *  t;o.,  Indianapolis, 
liiiH  bien  awarded  the  (•onlra<'t  for  the  construction  of  tho 
$100,000    KymiiaHlum.       .Note.l    Oct,    X,    Dec.    3    and    Jan.    21. 

IndlnnniMilU,  Ind. —  (riiMclal) — .Mr.Mahon,  Ernest  *  Co.,  State 
Life  lllilg.,  will  soon  construct  a  lO-story,  66x90-ft.  hotel  at 
WiiHlilnglon  and  Senate  Ave.  EMtliiuiteil  cost,  $250,000.  Wil- 
bur T.    .Mills    &   Co..    ColiimbiiH.    Ohio.    Is   Arch. 

Indlnnniiolla,  Ind. — The  Waslilnglon  &  Meridian  R'-altv  Co., 
receiilly  liii'orporaled  plans  lo  coriHlrucl  a  lO-slory,  34x120- 
ft.  buildliik'  lit  Wabhington  iinrl  .\I..ridliin  St.  Tlw  estimated 
cost  is  $2.'.5,000.  Vonnegut  &  Bohn,  610  Indiana  Trust  Bldg., 
is  An  h. 

Iletrnit,  Mlph. — Tentative  jilans  have  been  prepared  by 
Edward  C.  Van  I^cyen  and  Edward  A,  Schilling,  Archs.,  1115 
ITnlon  Trust  Bldg.,  for  the  construction  of  a  clubhouse  at 
Cass  Ave.  nnd  I^afayette  Blvd..  for  the  Detroit  Lodge  of  Elks. 
The    estimated    cost    Is    $250,000. 

<°hlpuKO,  III. — Press  reports  state  that  a  site  lias  b<en 
secured  on  12th  St.  for  the  jiroposed  Marshall  Field  .Museum 
of  .Natural  History.  Conslruc-lion  will  Ix-  begun  in  the  spring. 
The  estimated  cost  Is  $5,000,000.  Stanley  Field  is  Pres.,  Mu- 
seum ("om. 

MndlMon,  YVIn — fOfflclal) — The  lowest  bid  received  for  tho 
construction  of  the  Soils  Bldg.  for  the  University  of  Wiscon- 
sin was  that  of  T.  C.  McCarthy,  at  $49,249.  M.  E.  McCaffrey 
is   Secy,    of   University.      Noted    Di'C.    24. 

+OMhkoMh.  YVI«. — The  general  contract  for  the  construction 
of  the  thiee-story  high  school  has  been  awarded  to  C  R. 
MEYKtt  &  SONS  CO.,  at  $114,837.  Noted  Oct.  22.  Dec.  31  and 
Jan.    21. 

Rnolne.  YVIm. — Bids  will  be  received  until  Feb.  2  by  Gull- 
bert  iSr  Funston,  Engrs.,  for  the  construction  of  the  four-story, 
80xlfi0-ft.  Y.  M.  C.  A.  building.  The  estimated  cost  is  $100,000. 
Noted   Sept.    3  and   Oct.    8. 

Brooklyn,  lown — (Offlcial) — Bids  will  be  received  about 
jrar.  1  by  Hcinier  &  Herdin,  Arch..  Marshalltown.  for  the 
construction  of  a  hotel.  Estimated  cost,  $38,000.  Noted  Jan. 
14. 

<^'*dnr  RapIdH,  Iowa — L.  W.  Anderson,  Masonic  Temple 
Bldg.,  is  interested  in  a  company  now  being  organized  to 
construct   a   fireproof    hotel.      Estimated   cost,    $500,000. 

Kast  Des  Moines.  Town — (Des  Moines  post  office) — The 
Chicago,  Rock  Island  &  Pacific  Ry.  contemplates  the  con- 
struction of  a  terminal.  The  estimated  cost  is  $1,000,000. 
C.   A.    Morse,    Chicago,    111.,    is   Ch.    Engr. 

Sioux  City,  Iowa — The  Directors  of  Morningside  College 
plan  to  construct  a  building  replacing  the  conservatory  of 
music,  recently  destroyed  by  fire.  Estimated  cost,  $45,000. 
Alfred    E.   Craig,   D.    D.,   is    Pres. 

St.  Louis,  Mo. — The  Woodmen  of  the  World  plan  the  con- 
struction of  a  three-story,  100xl50-ft.  building.  The  esti- 
mated   cost    is    $125,000.      Albert    F.    H.    Seelig    is   Arch. 

Austin,  Te.v. —  (Official) — The  construction  of  a  building 
for  the  First  Methodist  Church  will  not  be  started  for  about 
a  year.  Estimated  cost,  $100,000.  H.  W.  Knickerbocker  is 
Pastor.      Noted   Jan.    7. 

Fort  AVorth,  Tex. — The  Commissioners'  Court  of  Tarrant 
County  has  retained  Sanguinet  X-  Staats.  Arch.,  to  prepare 
Iilans  for  the  construction  of  a  jail.  Estimated  cost,  $300,000. 
Noted   Nov.    19. 

Denver,  Colo. — Liebhardt  Bros,  have  been  granted  a  per- 
mit to  construct  a  two-story  office  building  at  16th  and  Wel- 
ton  St.     Estimated  cost,   $42,000. 

•f  Seattle.  YVush. — W.  T.  BUTLER  CONTRACTING  CO.  Cen- 
tral Bldg.,  has  been  awarded  the  contract  for  the  construction 
of  a  five-story,  60xlOS-ft.  addition  to  the  Fischer  Bldg.  Es- 
timated cost  is  $85,000.  Bebb  &  Gould,  Denny  Bldg.,  is 
Arch. 

AValla  YValla,  YVash. —  (Official) — Osterman  &  Siebert, 
Arch.,  advises  us  that  plans  will  be  readv  for  figures  about 
Mar.  1  for  the  construction  of  a  courthouse.  Noted  Oct  23 
and   Nov.    6,    1913,   and   Jan.    7,    1915. 

4'Dixon,  Calif.— The  Board  of  School  Trustees  has  awarded 
the  contract  for  the  construction  of  a  high  school  building 
to  BOYD,  KERR  &  McLEAN,  San  Francisco,  at  $56,708  Noted 
Nov.     19. 

Fresno,  Calif. — Bids  will  be  received  until  noon,  Feb  1, 
by  W.  F.  McClure.  State  Engr..  Sacramento,  for  the  construc- 
tion   of    the    State    Normal    School.      The    estimated    cost    is 

-l-Rlchniond,  Calif. — The  contract  for  the  construction  of 
the  Grant  School  on  Clinton  Ave.  has  been  awarded  to  L. 
OA'ERRA.      The    estimated    cost    is   $50,000. 

Snrrnmento.  Calif. — Plans  are  being  prepared  bv  the  City 
Engineers  for  the  construction  of  the  Hall  of  Justice  and  jail. 
The  estimated  cost  is  $208,000.  Frank  C.  Miller  is  City  Engr. 
Noted    Nov.    5. 

+San.  FranclMco,  Calif. — The  French  Government  has 
awarded  the  contract  for  the  construction  of  an  exhibit 
buildinc  at  the  Panama-I^ncitic  International  Exposition  tc 
the    LINDGREN    CO..    at    $88,820. 
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Bids    received    until    Feb.    23,    191.^. 

Columbia  River  Interstate  Bridge 

Portland,  Oregon. 

Sealed  proposals  will  be  received  by  the  Columbia  River 
Interstate  Bridge  Commission  on  February  23,  1915,  at  two 
P.M.,  in  room  201  of  Multnomah  County  Court  House,  Port- 
land, Oregon,  for  the  furnishing  of  all  materials  and  per- 
forming of  all  work  for  the  construction  of  the  Columbia 
River  Interstate  Bridge  and  Approaches.  The  bridge  and 
approaches  are  for  highway  and  street  car  traffic  and  com- 
prise about  5000  linear  feet  of  steel  structure  and  12,000 
linear  feit  of  embankment;  including  about  9500  tons  of 
steel,  about  1,000,000  cubic  yards  of  embankment,  and  about 
29,000  cubic  yards  of  concrete.  Contracts  will  be  let  under 
several  sections  to  one  or  more  bidders  for  a  part  or  for 
the  whole  of   the  work. 

Proposals  and  bids  shall  be  subject  to  all  requirements 
of  the  specifications,  plans,  contract,  contractors'  bonds,  and 
proposal  forms:  and  shall  be  made  upon  blank  forms  pro- 
vided in  the  specifications.  The  bidder  to  whom  a  contract 
may  be  awarded  shall  promptly  execute  a  formal  contract 
and  shall  furnish  a  penal  bond  with  good  and  sufficient  sure- 
ties satisfactory  to  the  Commissioners  in  an  amount  equal  to 
the  total  contract  price,  for  the  faithful  performance  of  said 
contract   and  all   provisions  thereof. 

To  all  bids  there  shall  be  attached  a  certified  check  of 
the  bidder,  certified  to  by  a  responsible  bank,  made  payable 
to  Wm.  X.  Marshall,  Secretary,  of  an  amount  of  ten  per  cent, 
of  the  total  bidding  price,  and  the  bidder  who  has  a  contract 
awarded  to  him  and  who  fails  promptly  and  properly  to  ex- 
ecute said  contract,  or  bond,  shall  forfeit  said  check.  The 
said  check  shall  be  taken  and  considered  as  liquidated  dam- 
ages and  not  a  penalty  for  failure  of  such  bidder  to  execute 
said  contract  and  bond.  Upon  the  execution  of  said  contract 
and  bond  by  the  successful  bidder,  the  said  check  shall  be 
returned  to  him.  The  checks  of  unsuccessful  bidders  shall 
be  returned  to  them  after  the  contract  and  bond  with  the 
successful   bidder  are  duly  executed. 

The  contract  will  be  awarded  to  the  lowest  responsible 
bidder,  but  the  Commission  reserves  the  right  to  reject  any 
and  all  bids.  Multnomah  County  provides  flve-sevenths  and 
Clarke    County    two-sevenths    of   the    funds    for    payments. 

Plans  and  specifications  are  on  file  in  the  office  of  the 
County  Clerk  of  Multnomah  County,  Oregon,  in  the  office  of 
the  County  Clerk  of  Clarke  County,  Washington,  and  in  the 
office  of  State  Commissioner  of  Highways  at  Salem,  Oregon. 
Copies  of  the  plans  and  specifications  may  be  secured  from 
the  Secretary  of  the  Interstate  Bridge  Commission  at  Van- 
couver, Washington,  or  from  the  Consulting  Engineers,  Wad- 
dell  &  Harrington,  at  Kansas  City.  Missouri,  by  depositing 
twenty-five  dollars.  The  amount  of  the  deposit  will  be  re- 
funded upon  the  return  of  the  plans  in  good  order  accompanied 
by  a  bid;  or  one-half  the  amount  of  the  deposit  will  be  re- 
funded upon  the  return  of  the  plans  in  good  order  without 
a  bid. 

WM.    N.   MARSHALL,   Secretary. 
County   Court    House. 
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Concrete  Reservoir 

Tampa,  Pla. 
Sealed  proposals  will  be  received,  until  twelve  o'clock 
noon,  February  ir.th,  191.".,  iit  the  office  of  the  Tampa  Water 
Works  Company,  Tami>a,  Florida,  addressed  to  Chester  R. 
McFarland,  General  Manager,  for  a  reinforced  concrete  reser- 
voir about  208  feet  long  by  about  125  feet  wide  by  about  20 
feet  deep.  In  accordance  with  plans  and  Hpeclllcutlons  to  be 
furnishe'l  by  the  said  Company.  A  deposit  of  twenty-flvo 
dollars  will  be  required  for  a  copy  of  the  above  mentioned 
plans  and  specifications.  Kach  bid  must  be  accompanied  by 
a  certified  check  for  twenty-five  hundred  dollars  ($2,500),  on 
a  National  Bank  of  Tampa,  Fla.,  or  I'hlludelphla,  Pa.,  and 
made  payable  to  the  order  of  the  Tampa  Water  Works  Co. 
The  successful  l.lilder  will  tie  required  to  tile  with  the  Tampa 
Water  Works  Co.,  to  Insure  the  ralthful  performance  of  the 
contract,  a  surety  bond  acceplalile  In  the  Water  Works  <'ri. 
for  fifty  per  cent,  of  the  contract  price.  The  Tampa  Water 
Works  Co.  reserves  the  right   to  reject  any  or  all  lilds. 


Bids    received   until    Mar.  2,    1915. 

Ashby  Reservoir 

FITCHBURG,    MASS.,    WATER    WORKS. 

Sealed  bids  for  constructing  Ashby  Reservoir,  Fitchburt: 
Water  Supply  System,  will  be  received  by  the  Board  of  Watir 
Commissioners  at  their  office.  City  Hall,  Main  Street,  Fitch- 
burg,  Mass.,  until  2  o'clock  P.M.,  Tuesday,  March  2,  191." 
Bids  must  be  upon  the  blank  form  of  proposal  furnished 
Each  bid  must  be  accompanied  by  a  certified  check  drawn  oi 
a  National  bank  or  trust  company  established  in  some  cii> 
in  the  State  of  Massachusetts,  or  the  City  of  New  York,  for 
seven  thousand  five  hundred  dollars  ($7,500).  A  contract 
bond  in  the  sum  of  thirty-five  thousand  dollars  ($35,000)  with 
a  surety  company  will  be  required.  The  main  features  of  the 
construction  are  an  earth  dam  approx.  1040  ft.  long,  max 
height  about  25  ft.;  an  earth  dike  approx.  1090  ft.  long,  max 
height  about  19  feet;  thin  reinforced  concrete  curtain  walls 
for  both  dam  and  dike;  concrete  spillway  dams  and  paved 
channel;  concrete  gate-well,  gate-house,  gate  manhole  and 
pipe  lines;  and  about  7,000  linear  feet  of  gravel  road  con- 
struction. 

The  principal  items  of  work  are  approximately  as  follows: 

Clearing  and  grubbing   60  acres 

Earth    excavation    55,200  cubic  yards 

Rock    excavation     6,800  cubic  yards 

Concrete  masonry    3,870  cubic  yards 

Steel  reinforcing  bars   179,000  pounds 

Stone    paving    7,250    square  yartl.^ 

Required  date  of  completion  of  contract  July  1,  1916.  Pre- 
mium for  completion  October  1,  1915,  five  thousand  dollars 
f$5,000).  Contract  drawings,  form  of  proposal,  contract  and 
spicifications  may  be  obtained  at  office  of  the  Water  Commis- 
sioners in  Fitchburg,  or  at  office  of  Metcalf  &  Eddy,  Engi- 
neers, 14  Beacon  Street,  Boston,  Mass.  A  deposit  of  ten  dollars 
($10)  will  be  required  on  plans  and  specifications.  Plans  and 
specifications  may  also  be  seen  at  office  of  Metcalf  &  Eddy, 
Harris  Trust  Bldg.,  Chicago,  111.,  and  at  office  of  "Engineering 
News,"  New  York  City. 

THOMAS    P.    SHELDON, 
.\RTHUR   A.    TR.\IN, 
FRANK    H.    FOSS, 
Board   of  Water   Commissioners. 
ERNEST  E.  LOTHROP, 

City  Engineer. 
METCALF  &  EDDY, 

Consulting   Engineers,   Boston,   Mass. 
January   12,   1915. 


Bids    rei-eived    until    Feb.    16,    1915. 

Sewers 

Warren,    R.   I. 

Sealed  proposals  will  be  received  by  the  Sewer  Commis- 
sioners of  the  town  of  Warren,  R.  I.,  until  2  o'clock  P.M., 
Tuesday,  February  16th,  1915,  for  the  construction  of  about 
15,000  feet  of  sewers  8"  to  IS"  In  diameter,  sedimentation 
tanks  and   two  small   collection   wells  and   motor   houses. 

Each  jiroposal  for  the  above  work  must  be  accompanied 
by  a  certified  check  for  $1000,  made  payable  to  the  town  of 
Warren,  as  a  guarantee  for  the  execution  of  the  contract  and 
bond,  and   to  be   returned   after   the   contract  is  awarded. 

IMans  and  specifications  with  blank  form  of  proposal  can 
be  obtained  at  the  office  of  Charles  F.  Chase,  Civil  Engineer. 
75  Westminster  Street,   Providence,   R;   I. 

A  deposit  of  $10  will  be  required  I'or  each  copy  of  thi 
plans  and  specifications,  and  said  deiioslt  will  bo  refund<<i 
Ul)on  the  return  of  the  plana  and  specifications  In  good  eon 
ditlon   within   two  weeks  after   receipt  of  bids. 

The  successful  bidders  will  be  required  to  furnish  ■• 
Surety  bond  for,  at  least,  SO'a  of  the  gross  amount  of  tli' 
contract. 

The  Hewer  Commissioners  reserve  the  right  to  reject  any 
or  all   bids. 

Bids  shall  be  endorsed  on  the  outside,  "Hid  for  Sewer». 
etc.,"  and  sent  to   the   Secretary  of  the  Sewer  Commissioners 

WILLIAM   H.  SMITH, 
Secretary   of  the   Sewer   Commission. 
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month,  anil  It  Is  iloiihtrtil  If  Ihnr  will  lie  luiv  Iiii-ko  lni-r<-iiito 
until  npilUK  op.-nd;  but  IxinIiiohh  Im  nioic  t^mn  IiiiIiIIiik  Itn 
own;  Moiiu.  fiu-torli'.M  an-  ri'<>|><-nlne  iiftn-  liriiiK  rloMi'il  a  lonm 
time.  t'onlini-tor.M  ar.-  (IniMliInK  work,  lull  tliiTi-  Ih  h  iiotlco- 
:ililo  (.nilrni-y  to  imsh  forwanl  .moiiu.  now  iirojfoln,  liotli  on 
■■    of  tho   low   cont  nnU   the  iiblllty   to  do   the   work   with 

.  nclnl  conditions  have  Improved  more  than  any  other, 
.inii  imiu  the  bastlH  for  an  i-xorlli'iit  liUHlni-XN  later  on.  Al- 
IhOUKh  capital  iH  dltlU'iilt  lo  oMaln.  inonev  Ih  ea«v,  and 
American  liankersi,  for  the  llr.st  time  In  hlHtorv.  practically, 
are  dealing:  In  acceptances  rroin  forelKii  cities;  dolnn  "a 
r  iienoral  foreign  exchaim-e  business  Irrespective  of  I,ondon, 
nnd  are  also  lendlnK-  vast  sums  to  foreign  cities.  This  credit 
will  be  tised  to  buy  American  kooiIs.  The  hoavv  drain  on 
th»  Ilfo  Insvirance  companies  has  been  stopped,  lind  a  very 
appreciable  amount   is  now  available   for  Investment. 

Aicrlcultural  returns  are  highly  satlsfaclorv  to  the  farmer, 

but    prices    for    foodstuffs    have    >:one    to    such    levels    as    to    be 

distinctly   abnormal:    In   many   cases   burdensome    to   American 

consumers.     The  highly  satisfactory  way  cotton  Is  moving  out 

of  the  country  will  clear  up  tho  problem   of  lln:ince   in    the  ten 

>;"Uthern   States   far   more   rapidly   than   was    thouKht   possible. 

Uallroads  are   looking'  forward    to  dolnif  consiilerable   work 

s   comlii);   year.      Some   construction    work    which    was    post- 

.  ..nod  on  account  of  the  war  has   been   resumed;   the   railways 

in    the    Northwest    will     make    numerous    improvements    and 

some   of  tlie    Kastern    roads   have    laid    out   ii    fair    program    of 

new  construction  which,  while  not  larKO,  Is  a  bcKinnint;.     The 

Pennsylvania    has   showed    its    intention    to   resume    operations 

on    several    dormant    projects.       A     4 ',-.•";.    bond     issue     bv    the 

.    Pennsylvania    was   eajiorly   soujrht    by    bankers.      The    securitv 

'    Is   undoubtedly    of    the    hitrhest    urade,    but    that    such    security 

.  would    find    a    welcome    at    all    is    to    be    remarked.      The    rate 

of   Interest   is   not    unusual,    considering    the    high    prices    paid 

,    for  capital   in   recent   years. 

Dullness     has     cliaracterized     the     iron     trade,     principally 

because    December    business    in    pin    iron    was   so    satisfactory. 

.    Mills  are  operating  more  actively,  a  fair  amount  of  rail  orders 

has   been    taken,    and    the    tube    mills    have    been    in    receipt    of 

,    some  very  larfje  orders.     Steel  prices  continue  on  an  attractive 

I    level,    which     induces    new    construction.       Foreign    demands, 

while    large    in    point    of    dollars,    have    not    been    large    from 

the  standpoint   of  tonnage   involved,   but   some   rail   orders   for 

foreign   delivery  are  already   in   sight,   and   there   is   no   doubt 

that   considerable    business   will    be    taken    in    this    line   before 

the  end  of  the  year. 

Prices  of  metals  have  advanced  rapidly,  copper  selling  at 
15c.,  compared  with  lie.  in  August,  due  entirol.v  to  the  foreign 
demand:  lead  is  higher  and  siielter  has  advanced  even  more 
rapidly  than  copper.  The  outlook  for  metals  is  highly  satis- 
factory, and  there  is  no  doubt  that  prices  will  be  maintained 
at  a  fairly  high  level  for  some  time,  at  least  until  the 
insistent  foreign  demand  has  subsided.  The  prices  of  most 
manufactured  commodities  are  at  low  levels,  and  the  cement 
situation  is  still  unsatisfactory  to  the  producer.  In  New 
York  crushed  stone  is  at  a  low  level,  rubber  is  cheaper  than 
before  in  years,  and   lumber  prices  are  lower. 

Shiphuilding  work    is  not   at  all   active,   but   there   is  every 

grospect  of  an   activity   in   this   line   which   has   not   been   seen 
erore   in   this  country   for  more   than   a   generation. 

Foreign  orders  are  large  and  continue  to  increase.  Buyers 
for  foreign  governments  and  domestic  consumers  in  European 
countries  are  in  New  York  in  large  numbers  and  buying 
freely.  Much  of  their  purchases  partake  of  war  supplies  and 
food  but  there  have  also  been  inquiries  for  supplies  which 
could  scarcely  be  made  in  Great  Britain  or  France,  owing  to 
the  lack  of  labor  available  for  such  uses.  This  business  will 
undoubtedly  continue. 
;  Orders    for    war   materials   are    going    forward   at   the    rate 

'     TT    ,'""""*    than    a    million     dollars    daily.       Kverv    shop     in     the 

>  United  States  that  wishes  to,  is  manufacturing  as  much 
""ynunition  and  guns  as  it  is  possible  to  make,  and  new 
additions  are  being  rapidly  constructed  at  the  leading  plants. 

Machine    tool    buying    in    the    last    eight    weeks    has    been 

>  largrer  than  ever  before.  The  country  is  practicallv  cleaned 
out  of  lathes.  .Milling  machines  have  been  in  excellent  demand, 
and  foreign  buyers  are  now  taking  automatic  machines  and 
almost  any  kind  of  machinery  that  can  be  used  on  iron  or 
"'ti"     "'''^  business  has  heen   of  the  most  i)rofltable  nature. 

'  The     determination     on     the     part     of     steel     manufacturers 

to  secure  more  remunerative  prices  led  to  a  peculiar  advance 
on  Feb.  1.  The  bace  price,  which  included  plates,  bars,  and 
shapes,  was  left  unchanged  at  $1.10  for  P'ebruarv  delivery,  but 
this  will  be  advanced   to  tl.15   for  March,  and  J1.20  for  April. 

CKMKXT.   I,IMK   .\.\D   BRICK 

Portland  Omrnt — T..eading  makers  of  cement  have  not 
revised  their  <iuotations,  as  compared  with  last  month  but 
some  of  the  small  dealers  selling  in  the  New  York  market 
are  taking  orders  at  $1.37  New  York,  compared  with  the  usual 
quotation  of  $1.42  .New  York.  Not  much  business  has  been 
taken,  even  at  these  figures.  A  fair  increase  and  more  rail- 
road business  is  in  sight  than  for  some  time.  Western 
Dualness  is  reported  to  be  fairly  satisfactory,  but  by  no  means 
Ti,/"**'  f  s.,''0'"e  recent  statements  would  seem  to  Indicate, 
ine  quotations   that   follow   do  not   include   the  price   of   40c 


miido    for    lings    returned,    but    are    for    liurrels    of    cement    de- 
llvorod    at    tho    polntM    named,    less    the    charico    for    the    bags, 

Chlcngo $1.02  HoHton    I1.6fl 

"elrolt 1.14  Cleveland    1.23 

Jersey    City 0.!»4  Duluth    l.,13 

New  York 1.02  MliineapoIlM    1,2.'; 

St.  I'aul   1.25  I'lttHl.urgh    1.00 

Iliirk — I'rices  are  higher  as  a  reHiilt  of  the  unfavorable 
weather,  which  makes  dllllcult  handling.  In  New  York,  Hud- 
son   lllver  common   brick   sell  at   $r.,87V4    to  $6   per   ,M. 

I.lmt'^ — IluslnesH  continues  iiuiet  and  pricc-s  ;ire  unchanged; 
!>7c.  per  bbl.  for  state  common.  2iiO  111.  nel ;  $l.:t7  for  300  lb. 
l)bl,;  tlJ,:,  for  300  lb.  finishing:  $1.10  for  200  lb.  Ilnlshing,  and 
$1.72    for    3.-iO    lb. 

OiiMhed  Stone — It  is  difllcuU  to  name  any  price  at  which 
business  may  be  taken  for  spring  shipments.  Some  sellers 
are  asking  S5c.  for  stone  dellvei-ed  along:ilde  of  dock,  New 
York. 

intHV   AM>  S'l'KKn 

I'ijf  Iron — Business  is  dull,  with  only  a  few  transactions  of 
note.  The  tone  of  the  m.-irkct,  however,  is  better  now  than 
for  a  few  week.s  past.  I'rices  remain  aliout  the  same  for  most 
grades,  with  slight  concessions  for  large  sized  orders  In- 
•luiries  from  abroad,  jiarticularly  from  Italy  and  France,  in- 
dicate inability  of  consumers  to  get  supplies  from  their  usual 
sources.  American  producers  have  not  been  able  to  take  ad- 
vantage of  the  foreign  demand  because  of  the  excessive 
freight  charges,  but  expect  to  benefit  indirectly.  Furnaces 
are  being  asked  to  ship  orders  under  contract  anticipating  the 
advance  in  freight  rates.  It  is  reported  that  recent  inciuiries 
from  New  Jersey  consumers  for  3200  tons  have  been  closed. 
Chicago  has  had  considerable  increase  of  imiuiries  for  gray 
and  malleable  foundry  iron,  and  additional  sales  of  low-grade 
iron  are  reported  from  the  Birmingham  district.  Quotations 
for  iiig  iron  in  lots  of  100  tons  or  oyer  at  the  points  named  are 
as  follows:  Cincinnati,  Southern  Foundry  No.  2  $12  HO  to  $13- 
Northern  Foundry  No.  2.  $14  to  $14.50;  Northern  Foundry  No.' 
3,  $13. .')0  to  $14.  In  New  York  iron  is  quoted  as  follows-  No 
2X  Northern  Foundry.  $14.2.'")  to  $14. ."30:  No.  2  plain  Northern 
Foundry.  $14  to  $14. .'',0:  No.  2  Southern  Foundry,  delivered 
tidewater,  $14  to  $14.25.  In  Birmingham,  Southern  Foundry  No 
1...!^  r*^'''"  *°  ^^^-  ^"  f-h'<-'!iKO,  Northern  Foundry  No.  '  2  is 
P^;'-'  J,°n  ^}^-~'';  ^"  Pittsburgh  bessemer  iron  is  $14.55  and 
basic  $13.45  including  the  95c.  freight  from  the  valley  to  the 
Pittsburgh  district. 

Steel  Railn — Orders  for  more  than  325,000  tons  of  rails 
were  placed  with  the  mills  in  January  and  there  are  pending 
P;?!*!^!?^. '""'•''?''  *°"^-  Foreign  inquiries  total  approximately 
100,000  tons,  but  American  mills  have  little  hope  of  getting 
this  business  on  account  of  unfavorable  freiglit  rates  M\ 
of  the  railroads  are  buying  more  material,  and  those  in  the 
corn  and  wheat  belt  have  a  prospect  of  excellent  business 
throughout  the  summer,  although  the  gross  earnings  of  rail- 
fA^fl^r,  continue  to  decrease.  The  Pennsylvania  order  for 
10,000  tons  may  be  characterized  as  a  trial  order  It  is 
divided  between  the  Steel  Corporation,  the  Bethlehem  Steel 
Co.,  the  Pennsylvania  Steel  Co.,  the  Cambria  Co  and  I.ack- 
a\vanna  Co.  Each  of  these  makers  \yill  roll  a  thousand  tons 
under  the  new  specifications,  and  a  thousand  tons  under 
the  old  specifications,  and  it  is  expected  that  the  results 
obtained  from  these  experiments  will  be  taken  as  a  guide  for 
the  awiird  of  the  contract  for  1915.  This  is  assumed  to  be 
around  1/;),000  tons.  An  incident  of  the  unfavorable  freight 
situation  is  an  inquiry  from  Portugal  for  approximately  30  000 
ton.s  but,  with  a  freight  rate  of  $19  per  ton.  it  is  impossible 
to  close  any  business.  Quotations  for  standard  lots  of  1000 
tons  or  over  ,are  unchanged,  as  follows:  Standard  sections 
of  be.ssemer,  $2S:  open  hearth,  $30;  f.o.b.  Pittsburgh,  per  net 
ton  Girder  rails  in  30-ft.  lengths  are  $36.40  per  gross  ton 
and  in  fiO-ft.  lengths,  $3.S.40,  both  f.o.b.  New  York  Other 
quotations,  f.o.b.  Pittsburgh,  for  large  lots,  the  prices  being 
f'o,f"  'S-^'«r*'*„P^';  pound,  are  as  follows:  Standard  sections, 
1.25c.:  2:>-  to  3;)-lb.  1.15c.:  15  to  20  lb.  1.20c.:  12  to  14  lb 
hl'Vv  ^  V°  '2  lb  1.30c.  Relaying  rails,  New  York,  are  $19i 
Pittsburgh  and  Chicago  are  quoted  at   $23   to  $24. 

Strnctnrnl  Shnpes — The  volume  of  business  during  January 
was  only  .'i  little  more  satisfactory  to  the  mills  than  that 
booked  in  December,  but  February  opens  \vith  quite  a  little 
yn"n ^a  '♦"  prospect,  some  of  it  large  work,  %vhich  inc:udes 
Jii.mio  tons  for  grade  crossing  elimination  in  Indianapolis 
and  .about  13.000  tons  for  elevated  railway  extension  in 
Brooklyn  There  is  also  a  building  in  Cleveland  which  will 
re<iuire  .000  ton.s.  and  a  Camden  structure  calling  for  1000 
ton.s.  Keen  competition  is  the  rule  on  all  new  structural 
contracts.  The  .Standard  Arcade  in  New  York,  600  tons,  wen i 
at  a  low  figure.  Prices  were  revised  Feb.  1  and  are  $1 
higher  than  last  month  as  follows:  I-beams,  3  to  15  in  ■ 
channel.s._  3  to  15  in.;  angles  3  to  6  in.;  and  T's  3  in  and 
^11^.'  il'-"^-  ['tt«''"rsli-  Other  quotations  include  I-beams 
o\ei  IS  in..  H-beams  over  IS  in.,  channels  over  15  in.,  and 
'^nles  T^nel  ■,"••  ?-*-f'-„rs.  1.25c.:  deck  beams  and  '  bu"b 
;Jlf  fu-  .'••'"=•:  ''"nrtrail  T's,  1.95c.  Cutting  into  specified 
lengths  IS  ch.arged  at  the  following  rates:  Tnder  3  ft  to  2 
fiJ^S,'"-""'',*'  .l^'^-^r^Jr  ^^^  ""•:  2  ft.  to  1  ft.  inclusive.  .50C.T 
il  •«  5".  '  'V  *1  5'.  No  charge  is  made  for  cutting  to 
f'?qe"^1  PKf/"?  ,T'"  3,  ft.  In  Chicago  the  base  price  is 
1.29c..  in  Phil,Tdelphia,  1.25  to  1.30c.,  in  New  York,  1  26  to 
1.31c.,  and   in   San   Francisco,   2   to   2.05c. 
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Cast  Iron  Pipe — Business  shows  some  improvement.  There 
are  many  municipal  lettings  in  prospect.  Business  may  be 
said  to  be  fairly  active,  and  prices  unusually  low.  The 
American  Cast  Iron  Pipe  &  Foundry  Co.  was  the  low  bidder, 
on  3600  tons  of  largre  pipe  in  Chicago  at  $22.95.  Cities  and 
private  consumers  on  the  Atlantic  Seaboard  have  purchased 
freely,  many  of  them,  not  only  for  191.5  requirements,  but  for 
next  year.  The  following  quotations  are  named  on  cast-iron 
pipe   in   dollars  per  net   ton  at   the   points  named: 

Birmingham,  Ala.,  $19.50. 

New   York,   N.   Y.,   6-in..   $20   to   $20.50. 

Chicago,   4-in.,  $26;   6-  to   12-in.,  $24;  over  12-in.,   $23. 

Cleveland,    4-    to    20-in.,    $21.50;    larger    than    4-in..    $21. 

Gas  pipe  is  held  at  $1  per  ton  higher  in  all  markets. 

Plate!* — The  shipbuilding  industry  is  looking  up.  The 
American-Hawaiian  Steamship  Co.  has  ordered  two  additional 
10.000-ton  steamers  from  the  Maryland  Steel  Co.  Each  of 
these  boats  will  require  about  3500  tons  of  steel.  The  New 
York  Shipbuilding  Co.  will  build  a  steel  barge  for  the  Panama 
Canal,  which  will  require  about  500  tons,  and  one  of  the 
oil  companies  will  build  a  tanker  calling  for  3000  tons  of 
plates  and  1000  tons  x>i  shapes.  Those  conversant  with  the 
situation  express  the  view  that  the  shipbuilding  industry  in 
the  United  States  will  show  a  decided  improvement  within  the 
next  few  months.  Prices  for  immediate  delivery  are  un- 
changed at  1.10c.  Pittsburgh,  but  for  March  shipments  are 
1.15c.  and  April  shipments  1.20c.  The  base  price  of  1.10c.  in- 
cludes all  sizes  above  '4  in.  In  Philadelphia,  plates  are  1.25  to 
1.30c.,  in  New  Y'ork,  1.26  to  1.31c.  and  in  Chicago,  1.25  to 
1.29c. 

Pipe — Business  shows  considerable  activity.  This  line  is 
the  one  bright  spot  in  the  steel  trade  as  far  as  domestic 
business  is  concerned.  An  order  was  recently  placed  for  one 
thousand  miles  of  line  pipe.  The  smaller  sizes  are  not  in 
active  demand.  Discounts  continue  without  change,  being 
repeated  from  last  month  as  follows: 

Black  Galvanized 

%-   to   2-in.   steel,   butt   welded    Sl%  72%% 

2%-   to   6-in.   steel,   lap  welded    80%  72%% 

7-    to    12-in.    steel,    lap   welded    77%  66%% 

At  these  discounts,  the  net  prices  of  pipe  per  foot,  in  large 
lots,  at  Pittsburgh  are  as  follows: 

, Cents V  , Cents n 

Diam-  Galvan-  Diam-  Galvan- 

eter  Black                ized  eter  Black              ized 

%-in.                   2.20                 3.15  5-in.  29.60             42.20 

1-in                      3.24                 4.67  6-in.  38.40             54.60 

IVi-in  4.38                 6.30  7-in.  55.00             80.00 

1%-in                5.25                7.55  8-in.  57.50            84.00 

2-in.                    7.05  10.15  9-in.  79.50            $1.16 

2%-in.  11.70  16.70  10-in.  95.00            $1.38 

3-in.  15.25  21.80  11-in.  $1.06             $1.55 

4-in.  21.80  31.00  12-in.  $1.17            $1.70 

SheetH — The  rapid  advance  in  spelter  has  caused  some  un- 
easiness about  deliveries,  but  this  chiefly  concerns  consumers 
in  the  Middle  West.  In  the  East,  there  is  a  sufficient  supply 
lor  present  needs.  Operations  at  the  mills  are  not  so  active 
as  a   month   ago,   being  less   than   60%   of  capacity. 

The  following  quotations  are  for  large  lots  of  sheets  in 
Pittsburgh,   and  small  lots   from   store,   New  York. 

, Cents  per  Pound > 

Large  lots  Warehouse  delivery 

Pittsburgh  New  York 

Black  Galv.  Black  Galv 

No.   10  1.55  1.90  

No.   12  1.55  2.00  

No.   14  1.60  2.00  ....  

No.    16  1.65  2.15  2.35  2.75 

Nos.   18  and   20       1.70  2.30  2.40  2.90 

Nos.   22  and   24       1.75  2.45  2.45  3.05 

No.    26  1.80  2.60  2.50  3.20 

No     27  1.85  2.75  2.55  3.35 

No.    28  1.90  2.90  2.60  3.50 

Steel  .><hape» — While  prices  are  without  change,  there  is 
little  doubt  that  somewhat  higher  figures  will  be  demanded 
before  the  end  of  the  month.  This  will  be  due  to  the  advance 
at  the  mill  anounced  Feb.  1.  In  New  York  small  lots  are 
quoted   as   follows: 

Cents 
Per  Pound 
Refined  Iron: 

1  to  1%   In.,  round  and  square l.»& 

1  %   to  4   In.   X   %    to   1    In 1.85 

l(?  to  4  In.  X  ?4  to  ft  In 2.05 

Norway    bars 2   ,k 

Burdens   bar   Iron    3.l» 

Hoft  steel:  ,    _, 

%   to  3  In.,  round  and  square }.»» 

1   to  6  In.  x   %   to  1  In 1»5 

I  to  6  In.  x   'A   and   ft •  •  2 .  gO 

rtods— %    and    U    In «?» 

MnndB— 1  'A   to  6xft    In.   to  No.  8 2.15 

Beams  and  channels — 3  to  16  In 1-91' 

Angles:  ,    .„ 

3  In.  x   '4   In.  nnr]  larger J"0 

3   In.   X    rt,    In.   and    %    In , «■•»» 

I  'A  to  2",   in.  X    ,^,    In.  and  thicker 2.00 

iH^    to  2V4    In.   X    %    In 2.    0 

Wo;^.l:::^^^iS::;:::::::::::::::::::;:::::::::::  i:5^ 
''1\;;IM'/Ji:-:::::::::::::::::::::::::::::::::::  ?:jg 

3    In.   and   larKer >  • »" 


Steel  Sheet  Piling — Business  is  not  active,  but  prices  are 
steady   and   firm   at    1.55   to    1.60c.    in    Pittsburgh. 

Freight  Hates — The  freight  rates  on  finished  steel  products 
from  the  Pittsburgh  district,  including  plates,  structural 
shapes,  merchant  steel  and  iron  bar,  pipe  fittings,  plain  and 
galvanized  wire,  nails,  rivets  spikes,  and  bolts,  black  sheets 
(except  planished)  chains,  etc.,  are  as  follows  in  cents  per 
hundred  pounds:  Albany,  16;  Buffalo,  11;  Boston.  IS;  Balti- 
more. 14%;  Canandaigua,  13%;  Cleveland,  10;  Columbus,  12; 
Cincinnatf.  15;  Chicago.  IS;  Denver.  Colo.,  SS'a;  Harrisburg, 
14%;  Louisville,  IS;  New  York,  16:  Norfolk,  20;  Philadelphia, 
15;  Rochester.  11%;  Richmond,  20;  Scranton,  15;  St.  Louis, 
23;   Washington,    14%. 

Freiglit  Rates  via  Panama — The  ocean  freight  market  is 
very  uncertain.  It  is  difficult  to  secure  enough  vessels  to 
carry  the  cargoes  offered.  An  advance  of  5c.  per  100  lb.  is 
now  demanded  for  shipments  from  New  York  and  Philadelphia 
bringing  the  quotation  to  30c.  For  large  lots  of  steel,  such 
as  shapes,  reinforcing  bars,  plates  wire  and  similar  products, 
the  rates  to  Pacific  Coast  points  are  as  follows:  From  Beth- 
lehem. 37.5c.;  Chicago,  55c.;  Cleveland,  44c.;  Coatesville.  40c.; 
Johnstown.  39. 5c.;  New  York.  30c.:  Niles.  43c.:  Philadelphia, 
30c.;  Pittsburgh,  46c.;  Steubenville,  41c.;  Wheeling,  41c.; 
Youngstown,   43c. 

Wire  Product.s — The  insistent  foreign  demand  continues, 
but  inability  to  secure  freight  room,  and  high  freight  rates, 
may  have  some  influence  on  this  trade  later  in  the  year. 
Prices  are  steady.  Plan  wire  to  retailers  Pittsburgh  is  quoted 
at  $1.40;  galvanized  wire  to  retailers  Pittsburgh,  $1.75  to  $1.S0; 
painted  barbed  wire.  $1.55  to  $1.60,  and  galvanized  barbed 
wire  $1.95  to  $2.  Polished  staples  are  $1.50  to  $1.55,  and  gal- 
vanized staples  $1.90  to  $1.95.  Wire  nails  are  quoted  at  $1.63 
Pittsburgh.  All  of  these  quotations  are  per  100  lb.  in  large 
lotsi 

Old  Material- — Prices  are  well  maintained,  and,  in  some 
cases,  are  higher  than  a  month  ago.  There  is  a  fair  inquiry, 
but  only  a  part  of  this  has  been  turned  into  orders.  In  New 
York  quotations  are  as  follows: 

Per  Gross  Ton 

Heavv-melting  steel   scrap    $S.00  to    $9.15 

Pipes    and    flues     7.25  to      7.50 

No.    1    railroad    vi-rought    9.50  to    10.00 

Stove     plate      8.00  to       8.50 

No.    1    machinery    cast     11.00  to    11.50 

Wrought     turnings     5.50  to      6.00 

In  Chicago  prices  are  higher,  but  business  is  not  especially 
active.      Quotations   are   as   follows: 

Per  Gross  Ton 

Heavy-melting    steel    scrap    $9.75  to  $10.00 

Per  Net  Ton 

No.    1    railroad    wrought    $8.75  to    $9.00 

No.    2    railroad    wrought    8.25  to      8.50 

No.    1    cast    scrap    9.00  to       9.25 

Pipes    and    flues     7.00  to       7.25 

Agricultural     malleable     7.50  to      7.75 

Railroad    malleable     7.75  to      S.25 

The  Pittsburgh  market  shows  more  life  following  the  lead 
of  heavy-melting  steel  scrap,  which  moved  up  25c.  a  ton. 
Quotations   are   as   follows: 

Per  Gross  Ton 

Heavv-melting    steel    scrap     $11.00  to  $11.75 

Re-rolling    rails     11.50  to     12.00 

No.   1   foundry   cast    11.25  to     11.75 

Old    car    wheels     11.50  to    12.00 

Machine    shop     turnings     7.75  to      8.00 

Railroad    malleable    10.00 

Wire  Rope — Prices  are  lower  and  the  new  discounts  are 
47  and  5%  from  list  for  galvanized  and  55  and  5%  for  bright 
At  these  discounts  the  net  price  of  wire  rope  at  the  mill  is 
as    follows: 

Diameter  in  ,. Price  per  Foot ^ 

Inches  Cast  Steel  Crucible  Steel  Plow  Steel 

2%  $0.75  $0.90  $1.07 

2 '4  0.61  0.73  0.86 

2  0.47  0.57  0.67 

l-y,  0.39  0.49  0.58 

1%  0.28  0.34  0.40 

114  0.20  0.24  0.27 

1  0.13  0.15  0.18 

-V.  0.08  0.09  0.11 

%  0.06  0.07  0.08 

Chain — Prices  are  steady  and  without  change,  as  follows: 
These  prices  are  per  100  lb.,  f.o.b.,  Pittsburgh: 

A    In $7.50         %    and    A    in $3.00 

VI     In 4.95          %    and     U     in 2.90 

,«;     In 3.95          %    and      S     in 2. SO 

%     in 3.40          %    and     IS     in 2.70 

,'„     In 3.20          1     to     I'l     In 2.60 

EXTK.VS   TO   .\HOVK    LIST    PER    100   LB. 


For  BR 

ft -In.   and    '4 -In tJ-BO 

ft -In.    and    larger J.25 


For  RRB 

$2.00 

1.75 


C«k«^The  flnanclal  dlllU-ultles  of  the  Tower  lllll-t  on- 
nellHvllle  (\>ke  Co.,  together  with  those  of  .1.  V.  Thompson, 
have  resulted  In  an  unsettled  condition  of  the  coke  industry^ 
B.-Mldes,  the  .leniand  appears  to  be  les.x  than  normal  a)"'  >"W«j; 
prices  are  reported.  Cosuniers  appear  to  have  siipi'Hed  tlioir 
nee.ls  for  the  first  part  of  the  i)re.>4ent  year  and  producers  are 
not  expecting  an  ac'tlve  demand  for  some  time.  Standara 
nuikeH  of  l)la«t-furnaco  coke  for  Imme.llate  shipment  are 
quoted  at  $1.50  to  $1.60,  and  on  contracts  for  future  <l«'''ven' 
lit  $1  65  to  $1.75  per  net  ton  at  oven,  and  best  grades  Of  7--nr. 
foundry  coke  are  $2  for  prompt  shipment  and  $2.15  to  »-.Ji» 
per  ton  net   at  oven   on   contriicts  for  delivery   to  July   1. 


iM'luniirv    I.    I'.MT) 


!■:  NCI  N  !■:  !•:  im  \  c    n  k  w  s 


l<i:iM'-«IH(  l\<;  M  ATKIIIALN 
llariif  <  »norr<r  l{pluf»rt'lni(  Ni>  fhiiiiKi'  wiih  iiiiiiIx  In  tlin 
orICK  i>r  ImrJi  for  Ki-lirvuii  v  ilrllviMy,  wlili'li  wim  oxiiiu-tiwl  In 
view  of  llu'  hlKlK'i-  pilc.'H  for  otiii-r  nti«'l  proiUulH.  Vor  liil.w 
ilfillv)<rlpa,  IiIkIot  i>rl<-<'H  ar<<  ili'ninnilnl,  l.Kii'.  IikImk  (Iio 
lMl««<  prlco  for  Mitrcli  nnd  1.20c.  for  A|trll.  I'rlooa  for  other 
■!■«•  nro  ua  fulluwH: 


Mill  Slil|>ni«iii 

l-ltlHlMirKll 


-i'lMllH  per  I'ollllll- 


•Mnrs    from    wnrehotiHc 

I  I  liarn"'. 


•Wmi.  hniiiin 
ntlNlniiKll 
I  r.(l 
I  .)i5 
1  .SU 
I  I)U 
3.20 


|li'llv<'rr<<l 
frniii 
•WiinhoiiHo 
Niw  VorU 
l.OB  |o  2.00 
2.00  to  2.or> 
2.  IC  to  2.2U 
2.2S  to  2.30 

2. no  to  2  nc 


rut    to    ilpiilriMl    length    witliout 


rrlnnidv  Mmh — rrlroN  oontlnih'  wlthont  rhiinKO  nii  followH: 


PRICR  I 

'Kit  100  sg.PT. 

, riiii 

n  Mat.  rial ^ 

I. ••MM  Than 

, On! 

lv»nlz<'<1 

liCMS  Thar 

Cross  .'Jpc 

Car  Lots 

Car  I.iitM 

Itylo 
No. 

.\r«<M  piM- 

Ciirli.ii.l 

and  (Ivor 

Carload 

nnd  Over 

rt    Wl.llh 

I.ol.-< 

10.000  Sq.Kt. 

Lot  8 

10.000  .Sq.KI 

t4 

30.102 

$1.00 

$1.23 

$1.12 

$1.34 

8 

O.OTT 

0  .  Ml 

0.97 

0.89 

1.00 

< 

0   O.'.s 

0  i;:i 

0    77 

0.71 

0.84 

Al 

0.011 

0 .  1  :i 

0.60 

o.r>5 

0  .  66 

O.ITO 

1  .i;:i 

L'  0 :. 

l.SS 

2.24 

u 

il  H  J 

1 .  n; 

1    77 

1.62 

1.93 

35 

11 . 1  :•  1 

1    ■::> 

1   r.7 

1    43 

1.71 

t36 

0.110 

1.17 

1.42 

1.30 

1.55 

0.0S5 

0.96 

1.17 

1.07 

1  .2S 

38 

O.Ofifi 

0.80 

0.97 

0.S9 

1    06 

29 

0.0  19 

0.66 

O.SO 

0.73 

0.87 

31 

0.2fil 

2.49 

3.02 

2.76 

3.29 

S3 

0.225 

2.16 

2.62 

2    40 

2.86 

33 

0.196 

1.93 

2.34 

2.14 

2.55 

34 

0.146 

1.4S 

1  .SO 

1.64 

1.96 

35 

0.109 

1.117 

1.42 

1    30 

1.55 

3t; 

0.075 

0.R7 

1.05 

0.97 

1.15 

38 

0.380 

3.  55 

4.30 

3.93 

4.68 

tS9 

0.325 

3.05 

3.70 

3.38 

4.03 

40 

0.2S3 

2.68 

3.25 

2.97 

3.54 

*l 

0.20S 

2.05 

2.48 

2.27 

2.70 

42 

0.151 

1.55 

l.SS 

1.72 

2   05 

t43 

0.101 

1.10 

1.34 

1.23 

1.46 

tThls  material  is  made  in  if»rular  widths  of  18,  22.  26,  30, 
34.  42.  46,  50,  64  and  5S  in.  .Standard  IcnKths  In  rolls  are 
160.  260.  300  and  600  ft. 

(X.W    rRODlCTS 
S*n*r    Pipe- — Business    durint;    tlie    month    has    been    very 
quiet.       Discounts    are    as    follows:    3-    to    24-in.,    78';f  ;    27-    to 
30-ln..  70';  :  33-   to  36-in.,  GZ^/c     At  these  discounts,  net  prices 
arc  as   follows; 

PRICE  OF  SEWER   PIPE   PER   FOOT 
Size 


Sine 

3-in   $0,055 

4-ln 0.055 

6-ln 0.088 

6-ln 0.088 

8-ln 0.1265 

10-in 0.184 

12-ln 0.22 

15-ln 0.297 

18-ln 0.418 

Flue  Linlnir — The  marltet  remains  unchanged,  and  a  dis- 
count of  SO*;;  off  list  is  quoted.  At  this  rate,  prices  are  as 
follows: 


IS-in $0,418 

20-in 0.495 

22-in 0.66 

24-in 0.715 

27-in 1.35 

30-in 1.65 

33-in 2.20 

36-in 2.45 


FLUE  LINING   PRICE  PER  FOOT 


Size 

44xSS-ln. 
4Hxl3-in.  . 
7^4x7>:!-in. 
S^xSH-in. 
SHxl3-in.  . 


WeiKht 
in  Lb. 

14.. 

20.. 

15.  . 

18.  . 

28.  . 


Price 
per  Ft. 
. .  .$0.07 
, ..  0.09 
.  .  .  0.08 
.  ..  0.09 
.  .  .    0.13 


Weight        Price 
Size  in  Lb.        per  Ft. 

8UxlS-in 45 $0.1S 

13xl3-in 45 0.17 

13xlS-in 57 0.24 

ISxlS-in 75 0.40 


«KT.\LS 


Copprr — Orders  for  copper  for  export  continue  large,  Rus- 
sia heini;  thf  he:iviest  buyer  for  shipment,  via  Japan.  The 
export  demand,  together  with  the  local  activity,  has  resulted 
In  a  marked  advance  in  i)rices.  It  is  thought  by  those  in  tlie 
trade  that  the  demand  for  foreign  consumption  will  result  in 
a  larger  output  by  the  mines  in  spite  of  the  large  supplies  in 
warehouses.  Indications  point  to  exports  amounting  to  at 
least  60.000.000  lb.  for  January.  For  American  consumption, 
deliveries  this  month  have  been  larger  than  during  December, 
althouch  there  has  been  little  increase  in  consumption  on 
domestic  account.  Local  manufacturers'  melting  has  in- 
creased, due  to  export  orders  for  finished  materials.  Buying 
of  wire  bars  and  electrolytic  copper  by  manufacturers  is 
likely  to  continue,  as  important  orders  are  being  received 
dally.  I„ake  copper  is  strong,  the  ruling  price  being  13c.,  while 
electrolytic  is  quoted  at  14.75c.  The  general  condition  of  the 
trade  is  considered  to  be  much  better  than  for  any  time  since 
the  summer  months,  and  while  the  recent  advance  may  be  par- 
tially the  result  of  si>eculation,  there  is  no  doubt  that  there  is 
a  large  gfnuine  demand. 

Tin — Th.--  market  has  developed  strength  and  prices  have 
advanced  materially.  Spot  tin  sold  at  35  75c.  in  lots  of  25  tons, 
virhlle  five-ton  lots  were  dealt  in  at  36.25c.  Januarv  arrivals 
amounted  to  about  3500  tons  and  ther<>  are  afloat  2900  tons. 
The  Interest,  however,  is  confined  to  spot  tin  and  not  to  the 
future  position,   consumers  being  inclined   to   take   chances  on 


iK'Inu  mIiIk  (I)  buy  In  blotter  ailvanlaK"  a«  time  advanceii.  Lack 
of  HhlpiilMK  fiii'lfltl<-N  friini  tint  Fur  KaHl  Ih  oi'<.  of  thn  control- 
IhiK  riictiirH  In  (h><  dluiillon  which  In  not  lii<<-ly  to  Improve 
until   ('ondllloiiM   lirconni   niorx  Nettled, 

l.rml  Till'  marki't  for  l<-ad  luiN  been  Htronu.  PrlcuN  an- 
hlglier,  Niiol  bi'lng  quoted  at  3.n5c.  to  3.70c.,  N«w  York,  and 
3.55c.    to  3. HOC,    KaNt  HI.    I.ouIh. 

NprKrr  I'rlci-N  arn  much  higher,  ilue  to  an  InNlNlcnt  de- 
iiijinil    from    domi-NlIc    roiiHumi-rM.       While    low«-r    prIceN    havi- 

I n    priMlli'liMl,    Ihev    hav<>    not    yi-t    materlallxed.      Hliot    In    lli<- 

opiMi  niiirkot  Mold  for  7.37  Mic..  New  York,  and  7,12'.^c.,  KaMt 
SI.   L<nilN 

.IndttKinjr — PrIceN  for  antimony  hav<-  advanced  inuterlally, 
H|M-c|jil  liraiidH  being  In  a  much  Ml  longer  poNltlon.  CookHon'H 
Im  quot'-d  at  20c.  iier  lb.,  llallett'H  lUc,  while  ordinary  brandK 
Mold    al    rroiii    Die     Kj    I7<'.    per    lb. 

MiNrrllnnpoua  Mrtiila — i'rIccN  are  generally  higher,  mainly 
due  lo  the  advance  In  <'opper,  together  with  a  more  lively  ile- 
iiianil.     QuotallonH  for  Hinall   IuIm  are  an   followM: 

Per  I'ound 

ItlMmulh     $3.80  to  $4,10 

BraHH   tubcM,   Iron-plpo   sizea: 

</.     In 17.25c. 

•%    In,  t<i  3  in 16.25c. 

3H     In 16.25c. 

4    In 17.25c. 

KrasH    rods     15.25c. 

KraHH   Kheets 15.50c. 

.Solder    22.50c. 

Copper    tubes    -  .  .  .  21. 25c. 

Zinc    sheets    9.50c.  to  10c. 

Copper    sheets     19.75c. 

Pig  tin    (five-ton   lots,   cash)    35c. 

Old  MetnlH — The  market  for  old  metals  has  been  narrow, 
the  demand  being  extremely  small.  Dealers'  buying  quota- 
tions are   as   follows: 

Cents  per  Pound 

12.10 

11.75 

10.50 

8.25 

6.75 

10.25 

8.75 

3.20 

4.50 


Copper,   heavy    and    crucible 
Copper,    heavy    and    wire    .  .  . 
Copper,   light  and  bottoms    .  . 

Brass,   heavy    

Brass,   light     

Heavy   m.achine   composition 

Composition    turnings    

Lead,    heavy 

Zinc  scrap 


MISCELLANBOL'S 

Kiihber — The  i)rice  of  rubber  is  lower  than  at  any  time  in 
the  last  five  years.  The  lea<liiig  American  manufacturers 
have  s<(ure(l  the  consent  of  the  British  Government  to  ex- 
port rublier  from  Great  Britain  to  the  United  States  under 
certain  restrictions.  Stocks  in  Great  Britain  and  the  United 
States  are  sutticieiit  for  the  present  demand,  and  it  is  signifi- 
cant to  note  that  manufactured  supplies  have  had  a  sharp  fall 
in  prices.  Quotations  are  as  follows:  Up  River  Para  fine, 
58  to  60c.:  Up  River  Para  coarse,  44  to  46c.;  Island  fine,  55  to 
5Sc.;  Island  coarse,  29  to  30c.;  Balata  sheet,  50  to  52c.;  Ceylon 
sheet,  62c.;  Ceylon  pale  crepe,  61  "^   to  63c. 

Machine  TooIm — .\ctivity  among  certain  classes  of  the  ma- 
chine tool  manufacturers  has  piotjaljly  never  been  more  pro- 
nounced than  in  the  last  six  weeks.  Foreign  buyers  have 
purchased  lathes  in  unusual  numbers,  and  milling  machines 
nave  lately  been  in  good  requisition.  Foreign  buyers  have 
not  only  taken  new  tools,  but  have  made  serious  inroads  on 
the  stock  of  second-hand  macliines,  of  which  tliere  was  an 
enormous  supply.  Most  of  the  machinery  tak.ii  has  Ijeen  of 
the  smaller  types,  but,  owever,  a  few  automatic  machines  have 
been  purchased,  and  some  boring  mills.  Turret  lathes  have 
been  in  exceptionally  good  demand.  This  machinery  goes 
not  only  to  Great  Britain,  but  to  France,  Italy,  and  a  large 
amount  to  Russia. 

Knilnny  Ties — With  the  exception  of  a  few  inquiries  from 
foreign  markets  for  .special  sizes  in  railway  tics,  there  has 
been  no  noticeable  improvement  during  the  month.  Standard 
first-class  ties  are  quoted  as  follows:  7x9  in.  x  8  ft.  6  in.,  72c.; 
6x8   in.   X   8   ft.,   63c.     These   prices  are  f.o.b.   New    York. 

Lighterage  Limits — The  free  delivery  or  "Lighterage  Lim- 
its"    in     New     York    are    as    follow.s:     In     JIanhattan,     fror 


ut:i»c-\,  .-Mjuio  iiuiii  r.jii  i^ee  icrrv  lo  uavonne  v_.iiv,  points  on 
the  north  and  east  shores  at  St'aten  Island,  between  Bridge 
Creek  (Arlington)  and  Clifton,  both  inclusive,  and  including 
Elm  Park,  Erastina  and  Shooters  Island.  In  Brooklyn,  from 
69th  St.,  Bay  Ridge,  north  to  Pot  Cove,  Astoria,  Borough  of 
Queens. 

Iinmigrntion — The  monthly  bulletin  of  the  Bureau  of  Im- 
migration shows  that  26,298  aliens  were  admitted  in  Novem- 
ber, the  smallest  number  in  any  montli  in  recent  years.  The 
immigration  of  aliens,  for  a  series  of  months,  is  compared 
with  previous  years  as  follows: 


1914 

January     44,708 

February     46,S73 

March     92,621 

April      119,885 

May     107.796 

June 71, '728 

July    60,377 

August     37,706 

September     29,143 

October 30,416 

November     26.298 

December     


1913 

1912 

1911 

46,441 

38,453 

36.361 

59,156 

45.380 

42,S26 

96,859 

91.185 

S1,6S7 

136,271 

99.839 

98.936 

137,262 

113.635 

95.361 

176.261 

92.425 

71.019 

138,244 

78,101 

57.737 

126.180 

82.377 

50.110 

136,347 

105,611 

62.599 

135.140 

108,300 

69.418 

104,671 

94,739 

61.765 

95,387 

76,315 

59.841 
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RAILWAYS 

Virginia — Southern  Ry. — Surveys  are  being  completed  by 
this  company  for  the  construction  of  a  second  track  on  its 
line  from  Arrowhead  to  Elma.  Va.  W.  H.  Wells,  Washing- 
ton, D.   C,  is  Ch.  Engr.  Const. 

North  Carolina — Carolina  &  Yadkin  River  Ry. — This  com- 
pany contemplates  the  extension  of  its  line  from  Denton  to 
Troy,  N.  C  about  25  miles.  E.  C.  Deal,  Greensboro,  N.  C,  is 
Vice-Pres.  and  Ch.  Engr. 

South  Carolina — Carolina.  Atlantic  &  Western  Ry. — Plans 
are  being  considered  by  this  company  for  the  construction  of 
an  extension  from  Charleston,  S.  C.  to  Savannah,  Ga.  William 
Jloncure,  Raleigh,  N.  C,  is  Ch.  Engr. 

Sooth  Carolina — According  to  press  reports  J.  C.  Brewer- 
ton,  Fayetteville,  N.  C,  has  secured  the  right-of-way  for  his 
proposed  railway  from  the  timber  land  on  the  Congaree  River 
to  his  cooperage  plant  near  Columbia,  S.  C. 

CieorKia — Carolina,  Atlantic  &  Western  Ry.  • — -See  item 
under  South  Carolina. 

LoniMiana — It  is  reported  that  surveys  are  being  made  for 
the  construction  of  a  logging  road  for  the  Chess  &  Wymond 
Co.,  from  Rayville.  La.,  to  Calvert,  where  a  connection  with 
the  Memphis,  Helena  &  Louisiana  R.R.  will  be  made. 

Kentucky — Chesapeake  &  Ohio  Ry. — According  to  press  re- 
ports this  company  contemplates  the  extension  of  its  Beaver 
Creek  branch  from  Beaver,  Ky.,  to  Wayland,  Ky.  C.  W.  Johns, 
Richmond.  Va.,   is  Engr.     Branch  Lines. 

Mi.ssouri — Ozarks  Ry. — Plans  are  being  considered  by  this 
company  for  the  construction  of  a  215-mile  railway  to  connect 
Springfield,  Mo.,  and  Little  Rock,  Ark.  K.  V.  Loba,  Mountain 
Home,  Ark.,   is  Pres. 

Arkan!<a.<« — Ozarks   Ry. — See  item   under  Missouri. 

.\rkan.sa» — Black  Mountain  &  Eastern  R.R. — This  company 
has  been  incorporated  to  construct  a  railway  from  Combs  to 
Gass,  Ark.,  about  20  miles.  The  directors  are  Edward  E.  Jeter, 
Combs,  J.  H.  Phipps,  J.  M.  Williams  and  W.  J.  Reynolds, 
Fayetteville. 

.XrkauHaH — Memphis,  Dallas  &  Gulf  R.R. — This  company 
contemplates  the  construction  of  a  railway  from  Shawmut  to 
Arkadelphia,  Ark.,  about  50  miles.  W.  P.  Hart,  Nashville, 
Ark.,   is  Ch.  Engr. 

Arkan.«a.s — De  Queen  &  Eastern  R.R.  —  See  item  under 
Oklahoma.  '■' 

TexaM — San  Antonio,  Fredericksburg  &  Northern  Ry. — The 
construction  of  a  125-mile  extension  from  Fredericksburg  to 
Brownwood.  Tex.,  will  soon  be  started  by  this  company.  R.  A. 
Love,  San  Antonio,   is  Pres. 

Oklahoma — De  Queen  &  Eastern  R.R. — The  construction  of 
a  railway  from  Broken  Bow.  Okla.,  to  De  Queen,  Ark.,  about 
26  miles",  is  contemplated  by  this  company.  J.  C.  Leeper, 
Broken   Bow,  is  Ch.   Engr. 

New  Mexico — Atchison,  Topeka  &  Santa  F4  Ry. — Surveys 
are  being  made  bv  this  company  for  the  extension  of  its 
line  from  Des  Moines,  N.  M.  to  Clevis.  N.  M.  F.  M.  Bisbee, 
Amerillo,  Tex.,   is   Ch.   Engr.  Western  Lines. 

I<lah€i — Western  Pacific  Ry. — B.  F.  Bush,  Pres.,  announces 
that  funds  for  construction  of  the  Boise-Winnemucca  branch 
of  the  road,  have  been  secured,  and  construction  will  soon  be 
started.     T.  J.  Wyche,  San  Francisco,  Calif.,  is  Ch.  Engr. 

FJLKCTRIC  R.VILW.VYS 

LynchbnrKt  Va, — The  Lynchburg  Traction  &  Light  Co.  con- 
templates building  extension  to  Madison  Heights  over  the 
proposed  viaduct  from  Seventh  and  Commerce  St.  across  the 
James  River.  J.  W.  Hancock,  Lynchburg,  is  Gen.  Ggr.  and 
Pur.   Agt. 

Radford.  Va. — Plans  are  being  considered  for  the  construc- 
tion of  an  electric  railway  to  connect  Radford  and  Willis, 
about  2.S  miles.  A.  J.  McClung,  Secy.  Bd.  of  Trade,  Radford,  is 
Interested. 

Princeton.  AV.  Va.  —  Plans  are  being  prepared  by  the 
Princeton  Power  Co.  for  the  construction  of  13  miles  of  new 
track.      .'^.   J.    Evans,   Princeton,    is   Pres.    and    Gen.    Mgr. 

Tarpon  SprlneM,  Fin. — According  to  press  reports  the  con- 
struction of  an  electric  railway  from  Tarpon  Springs  to  Fivay, 
about  12  milfs,  is  under  consideration.  W.  L.  Sontag,  Alabama 
Hotel,  St.  I'eter.sburg.  and  M.  L.  Waggoner,  Third  Ave.  South, 
.St.   Petersburg,   are   interested. 

(iadmlrn,  .\la. —  Preliminary  arrangements  are  being  made 
to  start  work  in  the  spring  on  the  construction  of  an  electric 
railway  to  connect  (Jadsden  and  Center.  Louis  Hart,  Gadsden, 
is    interested.      Noted   Nov.    12. 

.Mobile.    Ala The     .Mobile    Light    &    R.R.    Co.     proposes    to 

con.Mtru<-t     two    loop    lines    In     .Mobile     to    connect    Its    present 
tracks.      P.    P.    Crafts,    .Mobil.-,    la   Mgr. 

»w  lltcrln,  I,n.-  The  Southwestern  Traction  &  Power 
Co.  Is  pn-paring  plans  for  the  construction  of  an  electric  rail- 
way to  connect  New  Iberia  and  St.  Martlnvllle,  about  ten 
miles.  The  comiiany  Is  also  considering  the  construction  of  n 
line  from  Jcanerelte  to  Herwlch,  about  5(1  miles.  W.  .S.  Ileni- 
Ing,    New    Iberia.    Is  Ch.    Engr. 

Mhrcvciiorl,  C.a. —  Plans  are  being  conslrlered  by  the  Shreve- 
piirt  Traction  Co.  for  the  extension  of  Its  electric  railway  from 
W.-iverly  to  South  Highlands.  W.  A.  .Sullivan,  Shrevoport,  Is 
Gen,   .Mgr.   and    Pur.   Agl. 

,\>wpor<,  Trnn.  The  Carolina.  Greenville  &  Northern  R.R. 
Co.  Is  iiitiklng  preliminary  nrrangernentH  for  the  construction 
of  Its  proposed  electric  railway  from  Klngsport  to  Newport. 
>f.  H.   Reed,   Los  Angeles.  Cnllf.,   Id  Pres.     Noted    Dec.   31.      , 

Cleveland.  Ohio  The  Cleveland.  .SouthwcMlrrn  &  Coluirtbus 
llv.  Co.  cniiti-niidMleM  tlw  const iiicl Ion  of  an  el.'i'Irlr  nillwnv 
to  coiMK'rt  il.TlIn  Ili-lghlH.  VVakeman.  New  Lcmdon.  Plymouth, 
Ni-w  VViiHlilngtim  and  liucynm.  E.  F.  Schneider,  t^^MVcland,  Is 
Gen.    Mgr,    nml    Pur.    Agt. 

CleveliMid,  Ohio  —  The  Clovclnnd  Ry.  Co.  hnn  Hllbmltted 
pliirm  lo  the  Madison  Ave.  Civic  Amtoclntlon  for  the  construc- 
tion  of  an   electric   railway  on   Mudliion  Ave.   from   West    117th 


St.    to    Rockv    River.      George   L.    Radcliffe.    Cleveland,    is   Gen 
Mgr. 

Chicago,  m. — The  city  contemplates  an  expenditure  of  $3,. 
000.000  for  a  motorbus  transportation  system.  John  Ericson 
is  City  Engr. 

Kankakee.  III. — According  to  press  reports  the  right-of- 
way  from  Lafayette  to  Rensselaer  has  been  secured  for  the 
construction  of  the  proposed  electric  railway  from  Lafayette 
to  Kankakee. 

Ludlon-.  III. — The  Kankakee  &  Urbana  Traction  Co.  con- 
templates the  extension  of  its  line  north  from  Ludlow.  T.  \V. 
Shelton,  L'rbana.  111.,  is  Ch.  Engr. 

Columbus.  Kan.. — The  Oklahoma  &  Interstate  Ry.  Co.  is 
mailing  preliminary  arrangements  to  start  work  in  the  spring 
on  the  construction  of  its  proposed  electric  railway  to  con- 
nect Columbus.  Galena  and  Baxter  Springs,  Kan.,  and  Com- 
merce   and    Miami.   Okla.      Noted   July   16. 

Galina.  Mo. — The  Southwest  Missouri  R.R.  Co.  contem- 
plates the  extension  of  its  line  from  Galena  to  Commerce.  E 
J.   Pratt.   Webb  City,   is   Supt.   and   Pur.   Agt. 

St.  Louis.  Mo. — The  United  Ry.  Co.  of  St.  Louis  contem- 
plates the  extension  of  its  Fourth  St.  line  through  the  Lafav- 
ette  Park  district.  Robert  McCuUoch,  St.  Louis,  is  Pres.,  Gen. 
Mgr.  and  Pur.   Agt. 

Brenham.  Tes. — Surveys  are  being  made  for  the  construc- 
tion of  an  electric  railway  to  connect  Brenham,  Independ- 
ence and  Washington.  L.  M.  Hewitt,  Bryan,  is  interested. 
Noted  Nov.  12. 

San  Angelo.  Tex. — Plans  are  being  considered  by  the  San 
Angelo  St.  Ry.  Co.  for  the  construction  of  an  extension  to 
its  line.     R.   S.   Grimes,   San  Angelo,   is  Supt. 

Brigham  City.  I'tah. — The  Ogden  Rapid  Transit  Co.  is  pre- 
paring plans  for  the  extension  of  its  line  from  Wellsville  to 
Brigham  City.     P.  D.  Kline,  Ogden,  is  Gen.  Mgr. 

Santa  Barbara,  Calif. — The  City  Council  has  granted  a 
franchise  to  Richard  Hamilton  Gaud  to  construct  and  operate 
an  electric  railway  on  certain  streets  in  the  city. 

LIGHT,  HE.VT  AND  POWER 

Auburn,  Maine — The  City  Council  is  considering  the  in- 
stallation of  a  municipal  electric-light  plant.  It  has  been  sug- 
gested that  a  vacant  school  building  be  used  for  the  in- 
stallation of  a  steam-driven  electric  generating  plant.  Th. 
estimated  cost  of  such  a  plant  is  $50,000.  R.  A.  Swift  is  Cii 
Engr. 

Franiingham,  MasH. — Bids  will  be  received  until  Feb.  6  bv 
the  State  Board  of  Education  for  the  wiring  and  electrical 
and  boiler  work  in  a  dormitory  building  for  the  State  Normal 
School.  David  Snedden  is  Chn.  of  Bd.  Grey  Lowell,  12  West 
St.,    Boston,    is    Arch. 

+Lynn,  Mass. —  (Official) — The  Lynn  Gas  &  Electric  Co. 
has  awarded  the  contract  for  the  foundation  of  its  new  gas 
holder  to  the  MacARTHUR  CONCRETE  PILE  &  FOUNDA- 
TION CO.,  11  Pine  St.,  New  York.  The  contract  for  the  tank 
was  awarded  to  the  BARTLETT-H.\YWARD  CO.,  Baltimore, 
Md.     The  holder  will  have  a  capacity  of   5,000,000  cu.ft. 

Providence,  R.  I. — The  Providence  Gas  Co.  plans  to  lay 
7000  ft.  of  new  gas  pipe,  and  will  build  a  new  gas  holder  at 
Hartford  and   Petteys  Ave.      John  W.   Ellis   is  Pres.   and  Mgr. 

Xewr  Haven,  Conn. — The  Winchester  Repeating  Arms  Co. 
has  taken  out  a  permit  for  the  construction  of  an  addition 
to  its  gas  plant  on  Newhall  St.      It  will   cost   $6200.  • 

New  York,  >.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
were  opened  Jan.  25  for  electrical  equipment  in  new  I'ublic 
School  95,  Van  Sicklen  St.  and  Neck  Rd.,  Borough  of  Brook- 
lyn, as  follows:  New  York  Construction  Co.,  $7796;  Jandous 
Electrical  Equipment  Co.,  $7900;  Wimpie  Electric  Co.  Inc., 
$9250;  Peet  &  Powers,  $7570  (approximately);  T.  Frederick 
Jackson    Inc.,    $7564.      Noted   Jan.    21. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Offlcial)— Bids 
were  opened  Jan.  25  for  installing  heating  and  ventilating 
apparatus  in  Public  School  36,  Stagg  and  Ten  Eyck  St., 
between  Bushwick  Ave.  and  Waterbury  St.,  Borough  of 
Brooklyn,  from  the  following:  Blake  &  Williams,  $1S,214; 
Grinishaw  &  Sturges,  $17,S41;  William  J.  Olvany,  $17,535; 
Osborn,  Rea  &  Co.,  $1S,556;  Daniel  J.  Rice,  $18,992;  Raisler 
Heating  Co.,  $19,600;  James  Curran  Mfg.  Co.  Inc.,  $17,77S; 
George  E.  Gibson  Co.  Inc.,  $20,300;  Philip  &  Paul,  $18,583. 
Noted    Jan.    21. 

New  York.  N.  Y. —  (Borough  of  Manhattan) — (Oflflcial) — 
Bids  were  received  Jan.  29  by  the  Board  of  Trustees,  Betlevue 
and  .Allied  Hospitals,  for  reconstructing  the  existing  branch 
circuits  of  the  electric  lighting  system,  additional  gas  piping, 
and  gas  and  electric  fixtures  for  the  main  building  of  the 
Harlem  Hospital  from:  E.  J,  Electric  Installation  Co.,  New 
York,  $3310;  Rels  &  O'Donovan  Inc.,  $79SO;  Lewis  H.  Woods, 
$6475;  Frank  Nehellng,  $4713;  C.  J.  McCullough,  $4788.  Noted 
Jan.    21. 

Butler,  N.  J, —  (Official) — Bids  will  be  received  until  S  p.m., 
Feb.  15.  b.v  the  Lighting  Committee  of  the  Borough  Council  of 
lUiller  for  the  construction  of  a  municipal  eleitiic-Ilght  plant, 
including  Inilldipg  for  power  station,  oil  engines,  generators. 
HWltclilioards.  distributing  system,  etc.  Runyon  &  Carey,  845 
Broad   St..   Nowark,   N.  J.,   Is   Engr.-in-Charge. 

+  \\  llkcn-llnrrc.     I'cnn The     Board     of    Directors      of     the 

Wllkes-liarre  Private  Ward  Hospital  has  awarded  the  con- 
tract for  electrical  work  In  the  new  hospital  building  Co 
SlfKI'IlKRl)  &  RU.ST,  42  West  Market  St.,  Wilkes-Parre.  The 
plans  provide  for  an  Indirect  lighting  system  throughout, 
power  installation  for  motors,  heating  apparatus,  vacuum 
cle.inlng.  ventilating  ani,^  signaling  >iystci|i.><,  passenger  ^mrt 
freight  elevators,  and  for  electro-therapoiltic  work  and  "X-ray 
apparatus. 

Cleveland.  Ohio  -Itlds  will  he  received  until  Feb.  f  by  the 
C< ilssloncr  of  Purchases  and  .Supplies.  Cllv  Mall,  for  stor- 
age l.Mlti-ry  set  to  operate  electric  switches,  and  signals  for 
MUbslallon,   for    the   municipal  eloctrlc-llght   plant. 

Cleveland.  Ohiti  Mids  will  be  received  until  noon,  Feh.  10, 
by  the  Commissioner  of  Purchases  and  Sup|illes  for  pIpInK 
and    valves    In    connection    with    a    100-kw.    turbine.      Bld.i    will 


Fi'liniiirv    I,    I'M. 
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he  rooolvril  until  nnon,  Kr>l>.  11',  for  ntirr  i-oiiilult  fur  Dm 
inunlcluiil  vloitrlo  llulit  lU'lmrtiiKMil.  !•*.  W.  Ilallitnl,  M43  Kitnt 
Tltlr<l  nt.,  IM  Coinr.   uf  I.IkIiI   itinl    Unit    Drpt. 

Columliua.  (Ihio  Tlii<  lliutnl  uf  ('oiiiiiilHMlonorM  of  Krniiklln 
»'ounty  In  n'poi  iPil  to  lip  i'<iiiHlil«rlnM  i>lniin  for  nii  nlm-lrli-- 
iiiiiwrr  pliiiit  i<>  IIkIiI  tliu  ('oiiil  ll(itiN<<.  iIik  oouiity  rimiKUr,  tti« 
lliinriniirv   IiuIIiIIiikh  i>i>il    Mi'iiuu  liil    Hull. 

I  Kladlajr.  tiblo  It  Ih  ikpoiIimI  Unit  lli«  Mmlorii  I.lKlit  A 
I'owrr  Co..  iiMi'iitly  lii.-orpoi  iii.-.l  with  ii  niplliil  of  »lll,n(to,  will 
t.ullil  Hll  i>l«i  tlli-llKllt  |>llllil  fill  lix'iil  Hoivlrr.  i{,  C.  llUhoi), 
I*    P.    Klni'ii   mill    K.   11.    Niu  iiimii   air   liitri  i-nIimI. 

Mi-trolf.    Mich.-    I'k'hh     ii'iiiii'tH    Hlitio     tliiit     tlii<    ICilliinn     Illd- 

< '■>.  of   l><<tr>ilt    ulli   nooti   Iii'kIii   tliK  i-<iiii<t iiictlon  iif  it 

iliHtiilloii     on     CoiiKirNH     St.     ni'iir     CimN     Av«.       Tint 

\\lll    fOMt    about    ^tli.OIIII,    aiul    III |iil|iinrnl     }Sr>,(ll)il. 

vi.i'iii  'iHiii'kw.  will  l><<  K<'n<>i'utiMl  lit  llrMi,  l>iil  <>vi<ntiinllv  II 
will  li<<  Ini-icuMi'il  to  10,0(10. kw.  Aloxiinilcr  I)o\v  In  I'ioh.  iuhI 
lifili.    Mur.   of  till'   company. 

I.nnnliiK,  MIrh.  \'.  \V.  lllackinar.  Clin,  of  the  I'tlHon  roiii- 
iiiIkkIoii.  Iihn  roooiiiiurnclcil.  In  a  iimmmiI  rcpoil  lo  tlio  Covcrnor, 
ttip  lii.-<l:illiition  of  a  ni-w  powiT  plant  at  tlio  I.aiiHliiK  Stale 
IVnltoiillai  V.  Tho  probtiMo  coHt  of  llio  |ilant  will  liv  $50,- 
000. 

Wrat  llraiifh.  MIoh. —  It  Ih  it  port  id  Unit  rrnnclH  K.  Ilntrh. 
I^etroll.  Mlrli..  liiist  puirhuHiMl  iiii  <>lcrlrif-llKl<t  plant  nt  Wi-Ht 
Itrnnoh.  ami  will  Hpond  aluiiit  $30,000  In  onlarKlnK  anil  Improv- 
Inir  It 

Mrdfurd.  Win.— Tlio    Moilforil    Mulit    \-    Hi-atInK  To.   contim- 

•  '■•is,  Ko  It  Is  ri'portod,  tlit>  oonHtruction  of  a  now  power  Iiohhp 

ih«>  Inntnllatlon   of  Hiillli'lont    iirw   pijuliiniont    to   fuinlHli   a 

nervlctv      William    UnKrodt,    Medforil,    la    Supt.    anil    Cli. 

lllbblnK,  Minn. — .VcronlinK  to  pri>HH  rcporlH.  the  Water  ami 
LiKht  I'oiiimlsjilon  is  coimiderlnK:  the  piircha.ie  of  a  new  .slli., 
and  eon.struetliiK  an  entire  new  nninlelpal  power  plant,  lii- 
eludlni;  a  condenslnir  system,  which  will  appreciably  reduce 
tho  amount  of  fuel  renuired,  .lolin  I'uiran  Ih  Chn.  of  Water 
and  l-lKht    roinn.      Noted    May    H    and   June    11. 

Inosmr.  luwn — The  Pity  Council  I.-*  conslderInK  the  es- 
tablishment of  a  municipal  electrlc-llKht  plant.  It  la  reported 
that  energy  for  Ita  operation  will  be  obtained  from  the  Shen- 
andoah  plant. 

SrklrKwIiCa  Iowa — Tt  Is  reported  that  the  City  Council  has 
made  an  appropriation  of  $l(i.0OO  to  be  used  for  the  construc- 
tion  of  a    inunicipnl    electric-lipht    plant. 

I-ldsar.  N>b. — Plans  are  beln^  prei)are<l  for  remodeling  the 
municipal    electiic-liiiht    plant.      John    Kaminske    Is    Pur.    Ant. 

KnobnoMtrr.  Mo. — The  Standard  KnKineerlnK  Co.,  Ueiiublic 
'"  '  .  Kansas  City,  Mo.,  is  preparing  i>I.ins  for  the  construc- 
i>f  an  electrlc-Ilpht  plant  in  Knobnoster.  to  cost  about 
•  I.  It  Is  reported  that  bids  will  be  asked  for  the  equip- 
about   Keb.    15. 

('ana  (Jraniic,  .\rU. — F.  H.  Prackett,  Colin  Cameron  and 
Frank  H.  Hitchcock  have  applied  to  the  Cit.v  Council  for  a 
franchise  to  construct  and  operate  an  electric-light  plant  in 
Casa  Grande.  The  estimated  cost  of  the  Improvement  is 
JIOO.OOO.  An  lee  factory  and  water-works  system  will  pos- 
sibly be  built. 

Preneott,  .Vrla. — It  is  reported  that  the  Arizona  Power  Co. 
plans  to  construct  three  miles  of  4.").oon-volt  transmission  line, 
.ind  install  a  substation  at  Carlisle  with  an  output  of  2000  hp. 
M.   V.   Watson   is   Mj;r. 

raatrlla.  Calif. — The  California-Orepon  Power  Co.,  San 
Francisco,  contemplates  extending  its  transmission  lines  from 
Castella,  Shast.i  County,  to  the  Coffee  Creek  mining  district, 
a  distance  of  2r>  miles.  A.  I.,.  Rosborough,  San  Francisco,  is 
Secy,  and  Gen.  Mgr. 

BRIDGES 
+Van  Boren,  Maine — (Official) — A  contract  has  been  av.'ard- 
ed  to  the  MacVKTHTR  CdXCRRTK  PILE  &  FOUNDA- 
TION CO.,  11  Pine  St.,  New  York,  N.  Y.,  for  the  concrete  iiile 
foundation  of  the  bridge  to  be  built  over  the  St.  John  River 
between  Van  Buren,  Maine,  and  St.  Leonard,  N.  B.  Noted  Jan. 
30,   1913,  and   Oct.   29,   1914. 

4'*'\VaTrarHlng,  >'.  Y. —  (Official) — The  Town  Board  of  Wa- 
warsing  has  awarded  the  contract  for  the  construction  of  a 
197-ft.  bridge  over  Rondout  Creek  to  the  LACKAWANNA 
BRIDGK  CO.,  Buffalo,  N.  Y.,  at  $S490.  S.  S.  Shurter  is  Town 
Supt.     Noted  Jan.  7. 

Camdrn.  X.  J. — In  accordance  with  an  ordinance  recently 
adopted  by  the  City  Council,  the  Pennsylvania  R.R.  plans  to 
build  a  new  reinforcert-concrete  bridge  over  its  tracks  at  27th 
St.  The  estimated  cost  is  $100,0000.  A.  C.  Shand,  Philadelphia, 
Penn..  is  Ch.   Engr. 

Frrrhold.  X.  J. — Press  reports  state  that  the  Board  of 
Chosen  Freeholders  of  Monmouth  County  and  the  Jersey  Cen- 
tral Traction  Co.  will  build  a  $40,000  drawbridge  at  the  m9uth 
of  Matawan  Creek  on  the  Keyport  and  South  Amboy  Rd.'  The 
bridge  will  be  30  ft.  wide. 

HarrlaburiCi  Penn. —  (Of^'.f-ial) — Plans  are  not  yet  ready  for 
bids  for  the  new  double  track  railway  bridge  to  he  built  bv 
the  Cumberland  Va!i»v  R.R.,  over  the  Susquehanna  River  at 
Harrisburg.  It  will  consist  of  21  74%-ft.  and  24  77-ft.  con- 
crete arches,  ar.d  cue  70-ft.  steel,  half-through  plate  girder 
for  double  track.  About  75,000  cu.vd.  of  concrete  will  be  re- 
quired. The  estimated  cost  is  $750,000.  Thomas  B.  Kennedv, 
Chamberf'bi.'rg.  T'enn.,  is  Engr.-in-Charge.  Noted  Jan.  1  arid 
15,  Apr    IS.  191.«,  Tan.  21,  1915. 

Bedford  CSfy  Va. —  (Ofnclal) — Bids  will  be  received  until 
rioon.  Feb.  16.  ^v  the  Clerk  of  the  Circuit  Court  of  Bedford 
County,  for  the  construction  of  a  209-ft.  bridge  over  Elk 
Creek,  about  three  miles  from  Forest.  The  Childrey  Co.,  Rich- 
mond.   Va..    is    Engr.-in-Charge. 

+Riehniond.  Va. —  (Offlcial) — The  State  Highway  Commis- 
sion has  awarded  the  contract  for  the  construction  of  a  rein- 
forced-concrete  bridge  over  the  Chickahominv  River  between 
Henrico  and  Hanover  Counties,  to  SHIRLEY  CARTER,  Ash- 
land, Va.     Six  other  bids  were  received.     Noted  Jan.  21. 


4llradpnluwn.  Kla.- -(O(tleliil)— The  Commlimloner  of  Pub- 
111'  Woikn  liiiM  awiiiiled  lh«  contract  for  Ih"  eoimtrui-tloii  of  a 
Siln'1/.er  rollliiK  llfl  ImIiIki'  to  A.  •'.  K<>,\  Xi  fit.,  Dayton,  Ohio, 
III  |9;iir..  Tliei.i  were  ten  lildM  reeelvml,  the  hlgheHt  of  which 
w»H   Ill.riOO       Noted    Dec.    10  and   24.   Jan.    21. 

Jaekiiiiiit  IIIp.  l-'la.'  Tli«  reromiiiendallon  for  a  new  brlilKo 
over  lloKiiiiM  t'leek  III  LIbeitv  SI  haH  been  iiiiidt'.  It  In  rn- 
iiiiil..il  Ihal  lli<.  iireneMl  City  Counill  will  ri-qiieHt  the  Incoming 
Conn.  II   lo  iipptopilaie  $20,000  for   llie  purrioMe. 

+  l'lnr  Hill,  Ala.  The  Ciilf.  Kloi  Ida  Ai  AlMliama  Uv.  hiiH 
awai.l.il  llie  ■oiiliiKt  lo  the  AMI';H1CA.\  ll|{ID<;K  <,'«!.,  30 
Chiiiili  SI  ,  .N'ew  Vork.  N.  Y..  for  a  new  rallwiiv  brlilge  over 
the  .Mabamii  Itlver  near  Pipe  Hill.  It  will  have  a  draw  Npan 
292  n.  lofiK.  two  ihrouKli  liiiHMeH,  each  Hti  ft.  long,  and  three 
■leek    plale   Kirder  iippinaih    luindH,    each    ITi    ft.   long. 


llnrroiUhurit.  Ky.  The  FiHeiil  Court  of  .Meri'er  <'ouiity  will 
piill.l    ,1    I.,  w     iMldue    over   the    CliiipHii    Itlvi-r    at    Halley'H    Ford. 

llliDliiiiin,  Ii>.  It  Ih  reported  that  the  FIhciiI  Court  of 
Knoll  i-oiiiii\  biiH  decided  to  build  a  bridge  over  tho  left 
fork    of    'rioiiblcHoino    Creek. 

«  Inelniintl.  Ohio-  (Olllelal)  — IlIdH  will  be  received  until 
noon.  l''el..  2i;,  by  the  Hoard  of  CommlHHioners  of  Hamilton 
(  oiinlv.    for    the   eonstructlon    of  two   concrete    bridges       I'nder 

lil IMiatlon    No.    730,    a    briilge    on    the    Pippin    roarl,    Coleraln 

rownshlp:  SpeclMciition  No.  732.  a  bridge  on  the  Owl  Creek 
road.    Ciderain    Township.      Fred    E.    WcHHelman    Ih    Pres.    lid. 

of    CollUN. 

Cleveland.  <»hlo— Bids  will  bo  received  until  noon,  Feb.  1 C. 
by  the  CominlsHioner  of  Purchases  and  SupjilleH,  Room  511 
(  lly  Hall,  for  the  eaHt  section  of  the  steel  supirstructure  of 
the  Cl.irk  Ave.  Viaduct.  liids  will  be  ricelveil  at  the  Hame 
lime  for  repairs  to  pier  inotections.  and  creosoted  wood  pav- 
ing blocks  and  door  planking  for  various  city  bridges.  Rob- 
ert   HolTman,    405  Cit.v    Mall,    is  City   Engr. 

Marlon,  (»hl«— The  Hoard  of  Commissioners  of  Marlon 
<  ounly  has  Instructed  the  County  Engineer  to  prepare  plans 
for  two  county  bridges.  One  will  be  a  140-ft.  span  and  the 
other  a  60-ft.  span,  both  with  16-ft.  roadways.  1*.  R.  Mears 
IS  JIgr. 

-fMnrion,  Ohio — The  Board  of  Commissioners  of  .Marlon 
(  ounty  has  awarded  contracts  for  furnishing  creosoted  floor 
l)l()cks  for  a  number  of  county  bridges  to  the  MODERN  CON- 
vXA",!.T.!*!wvr"-  l-'remont,  Ohio,  at  $S231,  and  the  .STANDARD 
LNl.l.NEEltING  CO.,   Toledo,  at    $6673. 

Toledo,  Ohio — Press  reports  state  that  the  CItv  Council  has 
Instiiictcd  the  Director  of  Public  Servic  to  prepare  plans  for 
a  bridge  over  Swan  Crtek  at  Champion  St. 

+(-rernville.    III (Official)— The   County   Superintendent   of 

Highways  of  Bond  County  has  awarded  the  contract  for  the 
construction  of  a  reinforced-concrete  bridge  in  Central  Town- 
ship to  CONNOR  &  VA.N  DALSEN.  Oieenville,  at  $.'->775 
.cwl-'^*'x,  ''"'.^  were  received,  ranging  in  amount  from  $5775  to 
$.S19:>.     Noted  Jan.  21. 

+  I>eea(oni».  III.— (Official)— The  contract  for  the  construc- 
tion of  two  reinforced-concrete  bridges  in  Winnebago  County 
one  in  Pecatonia  Township,  and  the  other  in  Seward  Townshib 
has  been  awarded  to  AV.  A.  LILJEQUIST,  Freeport,  111.  J.  S. 
Tarbert   is  Town  Clk.      .Noted  Jan.   14. 

+MadiMon,  VVIm.— The  City  Council  has  awarded  the  con- 
tract for  the  construction  of  a  reinforced-concrete  arch  at 
Mendota   Beach    to  WEBBER  &  GAY,   Madison,   at   $7385. 

Milwaukee,  WIh. — See  item  under  "Miscellaneous"-  I'ark 
Improvements. 

Knoxville,  Iowa — (Official) — Bids  will  be  received  until  1-15 
p.m.,  Iheb.  23,  by  J.  D.  Schlotterback.  Audr.  of  Marion  Countv, 
tor  the  construction  of  two  groups  of  countv  bridges  tlie 
estimated  total  cost  of  which  is  $36,759.  Bids  w-ill  be  received 
at  the  same  time  for  four  groups  of  reinforced-concrete  box 
culverts     69   in   all,   estimated    to   cost   $22,548.      W.   O.   Price   is 

BemidJI,  Minn. — Bids  will  be  received  until  Feb  5  bv  J  L 
George,  Audr.  of  Beltrami  County,  for  constructing  a  "l''o'-ft' 
bridge  over  the  Rapid  River.  It  will  cost  about  $6500.  "Bids 
will    be   received   at   the    same   time   for   a   number   of  culverts. 

.Vyr,  Neb. —  (Official) — The  Commissioners  of  Adams  Countv, 
Ha.stings.  have  rejected  all  bids  received  Jan.  14  for  a  250-ft 
bridge  over  the  Little  Blue  River,  south  of  Avr.  The  Board  of 
Commissioners  will  probably  buy  the  material  and  build  this 
bridge  with  its  own  forces.  C.  N.  Hudson  is  Countv  Clk. 
Noted   Jan.    21. 

Kearney,  Neb. — The  Boards  of  Commissioners  of  Buffalo 
County,  Kearne.v,  and  Kearney  Count.v.  Minden.  will  soon  hold 
a  joint  meeting  to  confer  on  the  question  of  replacing  the 
wooden  bridge  over  the  Platte  River  south  of  Kearnev  with 
a  new  concrete  structure.  The  present  bridge  is  about  one 
mile  long. 

Kearney,  Neb. —  (Official) — All  bids  received  Jan  '>5  by 
the  (  ity  Council  for  the  construction  of  a  steel  arch  were 
rejected.  No  further  bids  will  be  asked  for  the  pre-sent  on 
account  of  financial  conditions.  T.  N.  Hartzell  is  City  Clk 
Noted  Jan.  7. 

KanHaN  City,  Mo. — Press  reports  state  that  bids  will  soon 
be  asked  for  the  construction  of  a  $30,000  bridge  over  the 
tracks  of  the  Chicago  &  Alton  R.R.  on  Blue  .\ve.  between 
Kansas  City  and  Independence.  Mo.  The  bridge  will  be  built 
.iointly  by  the  railroad  company  and  Jackson  Countv  under 
the  supervision  of  the  State  I'tilities  Commission.  Plans  are 
in  charge  of  \Vaddell  &  Harrington,  Orear-Leslie  Bldg..  Kan- 
sas  City,   Mo.      Noted   Oct.   15. 

KanHati  City,  Mo. — Tt  is  reported  that  the  Park  Board  will 
soon  advertise  for  bids  for  the  construction  of  a  concrete 
viaduct  at  77th  St.  and  the  Paseo.  Kansas  Citv.  The  esti- 
mated  cost    is   $40,000. 

HnrriMbnrg,  Tex. — It  is  reported  that  the  Commissioners 
Court  of  Harris  County,  Houston,  has  instructed  the  County 
Engineer  to  prepare  plans  for  a  new  steel  bridge  over  Brays 
Bayou  at  Harrisburg  to  replace  the  present  structure  The 
estimated  cost  is  $15,000. 
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HooHton,  Tex. — (Official) — Bids  will  be  received  until  2 
p.m.,  Feb.  10,  by  the  City  Engineering  Department  for  the 
construction  of  the  Milam  St.  Bridge.  The  estimated  cost 
is    $37,000.      E.    E.    Sands    is   City    Engr. 

+Saii  .Vntonio,  Tex. — The  Commissioners  Court  of  Bexar 
County  received  bids  for  the  construction  of  a  bridge  over 
the  Medina  River  at  the  Applewhite  crossing  as  follows: 
DePUY  &  RANNEY,  $.5377  (awarded  contract);  J.  H.  Richard- 
son. $7500:  Charles  M.  Schoenfeld,  $62.t0,  and  the  Topeka 
Bridge  &   Iron  Co.,   $.5400.      Noted   Jan.   14. 

Turumeari,  X.  M. —  (Official) — Bids  will  be  received  until 
11  a.m.,  Feb.  11,  by  the  Board  of  Commissioners  of  Quay 
County,  for  the  construction  of  a  400-ft.  pile  bridge.  The 
stimated  cost  is  $4000.  D.  J.  Finegan  is  County  Clk.  Noted 
Jan.   21. 

Montesano,  \Va.sh. — The  Board  of  Commissioners  of  Che- 
halis  County  plans  the  following  bridge  work:  A  bridge  on 
the  Compton  section  of  the  Whishkah  road;  two  bridges 
across  the  West  Fork  of  the  Whishkah  River;  one  bridge 
over  the  Satsop  River  on  the  Olympic  Highway,  and  a  bridge 
at  the  old  ford  of  the  Wyanootchee  River.  Bids  will  be 
asked  in  the  early  spring.     W.  C.  Birdwell  is  County  Clk. 

Seattle,  >Va.sh. — It  is  reported  that  the  Department  of  Pub- 
lic Utilities  and  the  railways  interested  in  the  grade  separa- 
tion project  at  Argo,  have  decided  to  build  an  SOO-ft.  viaduct. 
The   estimated    cost    is   $400,000. 

Portland,  Ore. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Feb.  17.  by  the  Board  of  Commissioners  of  Multnomah 
County  for  the  construction  of  three  reinforced-concrete 
bridges  on  the  Columbia  Highway.  Plans  on  file  with  State 
Highway  Commission,  Court  House,  Portland,  or  at  the  State 
House,   Salem. 

Famoso.  Calif. — Bids  will  be  received  until  10  a.m.,  Feb.  10, 
by  the  Board  of  Supervisors  of  Kern  County,  Bakersfield,  for 
the  construction  of  a  reinforced-concrete  bridge  over  Poso 
Creek  near  Famoso.     It  will  be  about  90  ft.  long.     Noted  Dec. 

+GIendaIe.  Calif. —  (Official) — The  Board  of  City  Trustees 
has  awarded  the  contract  for  the  bridge  over  Verdugo  Wash 
on  Canada  Blvd.,  to  MESMER  &  RICE.  Los  Angeles,  Calif.,  at 
$28,200.  Noted  Jan.  29  and  Sept.  17,  1914,  and  Jan.  14, 
1915. 

Holtville,  <alir. — It  is  reported  that  the  City  of  Holtville 
and  the  Hoard  of  Supervisors  of  Imperial  County.  El  Centre, 
will  build  a  100-ft.  bridge  over  the  Alamo  River  at  Sixth  St. 
Holtville.  The  bridge  will  be  of  reinforced-concrete,  with  a 
30-ft.  jetty  at  each  end.     It  will  cost  about  $6000. 

Kermood,  Ont. — It  is  reported  that  bids  will  be  received 
until  Feb.  13  by  H.  Thompson,  Township  Clk.,  for  the  con- 
struction  of  a  steel   bridge  over  Steer's  Creek. 

\%'lnnipeK,  Man. —  (Official) — Bids  will  be  received  until  Feb. 
15  by  the  Secretary  of  the  Board  of  Control  for  the  construc- 
tion of  a  steel  bridge  over  the  Lee  River.  It  will  have  two 
spans.     E.  V.  Caton  is  Ch.   Engr.     Noted  Dec.   10. 


AV.\TKR  SI  PPL, Y — IRRIG.\TIOX 

The     citizens    plan     to    build     a     municipal 


Annon,     Main 

water   system. 

Portland.  Maine — Press  reports  state  that  the  Portland 
Water  District  plans  to  issue  bonds  for  $100,000,  the  proceeds 
of  which  will  be  used  for  the  extension  of  the  water  system. 
Bion   Bradbury   is   City   Engr. 

Brookllne,  MaMM. — An  election  will  be  held  in  March  to 
vote  on  the  question  of  issuing  bonds  for  $200,000,  the  pro- 
ceeds of  which  will  be  used  for  the  improvement  of  the 
water  system.  The  improvement  includes  the  installation  of 
slow-sand  filters  with  jire-filter  and  clear  water  reservoir 
and    low-lift   pumps.      Noted    Dec.    17. 

^Monnt  MorrlM,  N.  Y.  — (Official) — Bids  will  be  received 
until  2  p.m.,  Feb.  15,  by  the  Municipal  Board  for  constructing 
a   new  distributing  system.     J.  Aubrey  .Striker  is  Village  Clk. 

Perth  .\niboy,  N.  J. — The  city  plans  to  construct  a  reservoir 
in  the  northwestern  section  of  the  city.  C.  Jorgensen  is  Chn. 
in  charge. 

Krederlek,  Md. — William  H.  Boardman,  Consult.  Engr., 
I'hilndclphia,  f'enn.,  recommends  the  construction  of  a  storage 
reservoir    with    a    capacity    of    20,000,000    gal.       Noted    (5ct.    29. 

CordoHMvllle,  V«. — Bids  will  be  received  until  Feb.  15  by 
W.  H.  Siridlinger,  Chn  Water  Comn.,  for  enlarging  the  reser- 
voir on  Cameron's  Mountain.  .\l>out  1000  cu.yd.  of  concrete 
and   3000  cu.yd.   of  earth   will   be   retjulred. 

Brldiceiiort,  \\.  Va. — According  to  press  reports  the  citizens 
voted  In  favor  of  i.s.suing  bonds  for  $23,500,  the  i>roceeds  of 
which  will  be  used  for  the  construction  of  water  and  sewer 
systems. 

rinnieron,  W.  Va. — The  Baltimorf  *  Ohio  R.R.,  according 
to  press  reports,  will  build  a  500,000, 000-gnI.  water  tank  near 
Cameron.      F.  L.  Stuart,   Kaltlmore,  Md.,  Is  Ch.   Engr. 

St.  Mnryii,  W.  Va. — The  citizens  contemplate  constructing 
a  reservoir,  estimated  to  cost  $X000.  J.  H.  McBride  is  City 
Hecdr. 

NaMhvllie,  N.  C— The  citizens  contemplate  Issuing  bonds, 
the  proceeds  of  which  will  be  used  for  the  Installation  of  a 
water   system. 

IVorllna.  N.  C. — An  election  will  jirobably  be  held  to  vote 
on  the  (luestlon  of  IhhuIiik  bomls,  the  proceeds  of  which  will 
be   used   for  the  construction   of  a   water  systi'm. 

Union,  H.  V. — An  election  will  be  helil  Feb.  Ifi  to  vote  on 
the  fiirestlon  of  Issuing  bonds  for  $25,000,  tho  proceeds  Of 
which   will   be  used   for  the  extension   of  the  water  and  sower 

systems 

llnwklnsvllle,    (in. — An     election     will     be    held     Feb  17     to 

vote   on    llie   >|iieHtlc>n   nf   IhhuIiik   bonds,    (he   proceeds   of  which 

will    l>f   ii.sed    for   the   construction   of  a   wuter  system  (1.    W. 
.(oriliin  Ih  Mayor. 


Belzoni,  Miss. — A  pump  with  a  capacity  of  from  432,000  to 
720,000-gal.  will  be  purchased  by  the  city.  J.  J.  Sisloft  is 
Supt. 

+Ne«-  Iberia,  L.a. — The  contract  has  been  awarded  to  H  S 
SEALY  by  the  City  Commissioners  at  $17,000,  for  constructing 
a   reinforced-concrete    filtered   water    receiving   storage   basin. 

Akron,  Oliio — Bids  will  be  received  until  noon,  Feb.  9,  by 
C.   P.    Parker,    Dir.    of   Pub.    Serv.,    for   a   venturi    meter. 

Bren-ster,  Ohio — Bids  will  soon  be  received,  according  to 
press  reports,  for  the  construction  of  a  water  system.  The 
estimated  cost  is  $21,000.  The  W.  J.  Sherman  Co".,  Toledo,  is 
Engr.     Noted  Sept.   17. 

Cambridge,  Ohio — Plans  prepared  by  the  W.  J.  Sherman 
Co.,  Toledo,  for  the  construction  of  a  water  system,  have 
been  approved  by  the  City  Council. 

Cincinnati,  Ohio — The  United  States  Cast  Iron  Pipe  & 
Foundry  Co.,  Chicago,  111.,  was  low  bidder  for  ISSO  tons  of 
pipe  for  the  high  pressure  fire  service,  and  the  Kennedy 
Valve  Co.  was  low  bidder  on  valves  and  fire  plugs.  Bids 
were  opened  Jan.   29.     Noted  Jan.   21. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  Feb.  12 
by  the  Commissioner  of  Purchases  and  Supplies,  Rm.  511  City 
Hall,  for  galvanized  steel  pipe  and  cement  for  the  water 
department.  Specifications  are  on  file  with  Charles  F.  Schultz, 
Comr.    of    Water. 

East  View,  Ohio — ( Warrensville  post  office) — Bids  will  be 
received  until  noon.  Mar.  S,  by  Charles  E.  Burger,  Clk.,  for 
laying  water  mains,  paving  and  constructing  sewers  in  various 
streets.  The  F.  A.  Pease  Engineering  Co.,  Marshall  Bldg., 
Cleveland,  is  Engr. 

Enelid,  Ohio — (Official) — Bids  will  be  received  by  H.  S. 
Dunlop,  Clk.,  until  noon.  Mar.  S,  for  constructing  a  lO-in. 
water  main  in  Bliss  Rd.,  St.  Clair  Rd.  and  in  Upson  Rd.  Noted 
Jan.   2S. 

+New  Boston,  Ohio — (Portsmouth  post  office) — The  con- 
tract for  constructing  a  water  system  has  been  awarded  to 
the  STANDARD  SUPPLY  CO.,  at  $16,481. 

+  MiNhawaka,  Ind. — The  contract  has  been  awarded  to  F.  M. 
PRESCOTT  STEAM  PUMP  CO.,  Milwaukee.  Wis.,  at  $12,035. 
for  pumping  engines  for  the  water-works.     Noted  Dec.   10. 

Paoli,  Ind. — The  construction  of  a  filtration  plant  is  under 
consideration.      A.    J.    Rhodes    is   Village   Clk. 

Rock  Island,  111. — The  Board  of  Public  Improvements  has 
recommended  that  a  10-in.  water  main  be  laid  in  Ninth  and 
12th  St.  between  Brashar  St.  and  Center  station.  The  esti- 
mated  cost   is   $11,000.     W.   Treichler   is   City   Engr. 

Staunton,  111. — At  a  recent  election  the  citizens  defeated 
the  bond  issue  for  $20,000,  the  proceeds  of  which  was  to  have 
been   used  for  the   installation   of  pumps  at  the   water-works. 

+Carroll,  Iowa — The  contract  has  been  been  awarded  to 
the  ALMO  ENGINE  &  SUPPLY  CO.,  Omaha,  Neb.,  at  $13,527, 
for  making  extensions  to  the  water  system.  Noted  Sept.  3 
and   24. 

Kinney,  Minn.. — -Bids  will  soon  be  received  by  Russell 
Goudge,  Village  Clk.,  for  the  laying  of  water  mains,  con- 
structing a  pumping  plant  and  a  reservoir.  The  estimated 
cost  is  $10,000.  S.  S.  Rumsev,  Oliver  Iron  Mining  Co.,  Virginia, 
is  Ch.  Engr.     Noted  Jan.  28. 

Osseo,  Minn. — Bonds  for  $11,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.  W.  C.  Buck,  921  Fremont  Ave,  South, 
Minneapolis,  is  Mgr. 

+  St.  Paul,  Minn. — It  is  reported  that  the  contract  has  been 
awarded  to  the  N.VTIONAL  CAST  IRON  PIPE  CO.,  Birm- 
ingham, Ala.,  at  $25,000,  for  1146  tons  of  c.-i.  pipe. 

+I.ittle  River,  Kan. —  (Official) — The  contract  has  been 
awarded  to  the  SUTHERLI.N  CONSTRUCTION  CO.,  Kansas 
Citv,  Mo.,  for  constructing  a  water  system.     Noted  June  4  and 

.Sept.    17. 

Mankato,  Kan. — Harper  &  Stiles,  Grand  Ave.  Temple. 
Kansas  City,  Mo.,  is  preparing  plans  for  the  improvement 
of  the  water  system. 

Pratt,  Kan. — Plans  are  being  prepared  by  E.  T.  Archer  & 
Co.,  New  England  Bldg.,  Kansas  City,  Mo.,  for  the  construction 
of  an  addition  to  the  water-works  and  electric-light  plant. 
M.    P.   Jones  is  City  Clk. 

Pretty  Prairie,  Kan. — .-V  bond  issue  for  $17,000  was  defeateil 
by  the  citizens  at  an  election  held  Jan.  IS.  The  proceeds 
was  to  have  been  used  for  the  installation  of  a  water  system 
W.    H.   Hanes   is   City   Clk.      Noted    Dec.    24    and   Jan.    7. 

KaKle,  Neb. — Bids  will  be  received  until  3  p.m.,  Feb.  S, 
by  the  village  for  constructing  a  water  system.  Plans  are 
on    file    with    C.eorge    Reltter,    Village    Clk. 

Valentine,  Neb. — Bonds  for  $9000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  installa- 
tion  of  a   water   system. 

Bruce,  S.  I». — The  citizens  contemplate  constructing  a 
municipal   water  system. 

I.aranile,  Wyo. —  (O(tlclal) — Bids  will  be  received  by  F.  J 
Coollcan,  City  Clk..  until  7:30  p.m..  Feb.  23.  for  making  ex- 
tensions to  the  water  system.  Materials  will  be  required  n(> 
follows:  15.000-ft.  of  14-ln.  gravity  supply  main,  3200-ft.  or 
12-111.  gravity  supply  main,  200  to  400-tons  of  c.-l.  pipe  anil 
specials. 

+  Mnne(t,  Mo. — Press  reports  state  that  the  contract  has 
been  awarded  to  the  KEYSTONE  nitlLLER  CO..  Carthag-'.  nj 
$20,000.  fur  making  Improveinonts  to  the  water  system.  Noted 
July  16  and  Aug.  6. 

OreKon,  Mo. — The  city  plans  to  Improve  Its  water  system 
by  Installing  a  purification  plant,  laying  water  mains  and 
constniitliig  a   staiidplpe.      Morton    R.   Martin   Is   Supt. 

Kayrttevllle.  .\rk.--The  Installation  of  a  water  filter  or 
clarifying  HVMteni  Is  contemplated  by  the  Water  Commission- 
ers, according  to  press  reports.     II.  Sour  Is  Supt. 
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Newport.  Ark.  II  In  i'«|<<>i'l''<l  Oiiil  thr  ArkuiiMiiM  I'uwor 
Co.,  Mnlvi-ni.  «  111  l>uy  tin-  I'tniiii'i  iillvo  Kipctric  KIkIiI  <'o. 
of    Newport        ImpicivcmclilH    will    I milr>. 

K>nl<i>  Tr%.  I.  WiMi'NkolliI,  ('iiiiniiII  Knur,  I>iiII»h,  Iiiim 
bveii  rot  11 1 II I'll  by  llii<  I'lty  fur  llir  liniirovniiriit  of  tl»>  walor 
anil  iii'wrr  nVHtPlHH.  lIunilM  for  tItlH  |>iirpoM<i  liiivo  ln-rn  votril. 
Notod  July   \>. 

MaKHolln,  rark.  Tea. —  (iloimtoii  poat  ornrv)  —  MliU  will  Im- 
racclvi'.l  until  Kcli.  6  by  John  H.  York.  Olty  Allornoy.  for  tlif 
purrbiiHi'  of  }■.>'(. Olio  In  buniU,  tho  proi-vKilit  of  which  will  l«< 
uacil  for  tho  i-oimtrut'llon  of  ii  iniinlrlpiil  wiitcr  HyMlrin.  N'utoil 
Pci".   24. 

I'onlrll.  Okla.  K  Xllrliil)  IIIiIm  will  he  rri«lvi'<l  until  T.io 
p.nv.  Kt'b.  S.  for  iiinkliiK  rxtrni<lon«  to  the  wiiti'i  nyHleni  iit 
New  CoriU'll.  I'Iiiiin  ar<'  on  lllr  with  th<<  llmhiiin  KiiKliK'i-rliiK 
Co.,  Aini'rU'iin  .Natloniil  lliink  IIIiIk..  <  >kliilioniii.  Noti'd  .Miir. 
I»  aiul  J  nil.   -1 

Robrrtn.  Idah» — An  pIpoIIoii  will  bo  held  to  vote  on  tin- 
qucMllun  of  iMHiilnir  bomlii,  Iho  prumxila  of  which  will  l>« 
USPil    for    till'    roiiNtruction    of    wiit<'r    iind    Mpwor    MyHlKnm. 

nrlllUKhnni.  \\  nr»h. — The  I'oiiNt  rui-t  Ion  of  wiitor  iiiiilnii  In 
Wnln\it  ami  .1  St,  ban  boi-n  n'roniinfiob-il  to  th<>  I'ltv  Couin-ll 
by    rharl.H    N.     U<al.    .^iipt.    of    Wati-r- Wkn. 

Ilonljn.  Wnah.  A  Hpccial  olcttlon  will  be  lubl  In  March 
to  vote  on  the  (incNtlon  of  IhnuIiik  boiidH  for  $10,000,  the 
prooocil.M  of  which  will  b<>  usril  for  the  exton»loii  of  water 
•yatoiii   to    I'crrow    I'rcck. 

RIddlr.  «»rr. — I'roHs  reports  Btate  that  the  Neeiiah  OroBOn 
Land  Co  will  build  an  IrrlKatlon  and  power  dam  on  the 
South  I'lupnua  HIvor  above  I>ay'H  Creek.      1.   I'.  Uardner  Ih  M^r. 

Valr,  t>rr. — The  .'Succor  Creek  IrrlKOtlon  IMstrlct  ban  been 
formed  and  will  Irrlnato  SOOO  acres  In  Malheur  County,  Ore., 
and   In  Owyhee  Countv.    Idaho.      J.   S.    Wheeler   1.m  IntoreHteil. 

Aaaaa.  Cnllf.-  V'  C.  UoberLs,  CoUMUlt.  lOuKr..  T.o.h  AnKelCH, 
has  been  retained  by  the  city  to  prepare  plans  for  the  con- 
struction of  II  new  municipal  water  system.  Noted  Oct.  22 
and    Nov.    I'.V 

FalrHeld.  Cnllf The  Sacramento  Valley  Land  &  Water  Co., 

recently  Incoipoiated,  will  construct  an  frrlRatlon  system  In 
Solano  ami  Yidn  Counties.  Anions  the  Incorporators  are 
R.  T.   Stone   ami    I..    M.   Stone,    I>avls,   Calif. 

San  lirrnnnlliin.  C'nllf. — The  Water  Commissioners  have 
nuthorizeil  the  construction  of  a  20-in.  water  main  In  Sixth 
St.    from    Seventh    to   A   .St.      Frank    Smith    Is  I'ity    Kn^r. 

San  ItleKo.  Calir. — A  special  election  v.-lll  be  called  by  the 
City  Trustees  to  vote  on  the  question  of  issuing  $29,000  in 
bonds,  jinrt  of  which  will  be  used  for  the  extension  of  the 
water   system.      William    M.    Humsey    is   City    lOnprr. 

.\>Iiiicr.  <lar. — A  by-law  has  been  passed  by  the  citizens 
authoiiriuK  the  extension  of  the  intake  pi|ie.  The  estimated 
cost   Is  $12,000.     James  Haillle  Is  Mayor.     .Noted   Dec.   3. 

Alrxandria.  Ont. — .A.  by  law  h.is  been  passed  by  the  rate- 
payers authorizing  the  expenditure  of  $5000  for  the  improve- 
ment and  extension  of  the  water  system  and  electric-light 
plant.     S.   McOonnell  is  Town  Clk.     Noted  Jan.   28. 

Broekvllle,  Ont. — The  citv  pl.ins  to  construct  a  filtration 
plant   with  a   capacity  of  4,000,000  nal.     G.   H.  Bryson   is  Engr. 

^'A'WInnipeic.  Man. —  (Official). — The  contract  has  been 
awarded  hv  the  CreattM-  Winnipeg?  Water  District  to  C.  J. 
ANDKHSO.N'.  Kenora,  Ont.,  at  $12,765,  for  the  excavation  of 
the  ch.innel  between  Indian  Bay  and  Snowshoe  Bay.  Noted 
Dca  24. 

Kaalo.  B.  C. — The  City  Council  plans  to  spend  $5000  for 
the   improvement  of  the   water  system.     W.   E.   Hodder  is  Clk. 

SEWF.RS 
+Buiiton,  ManH, — The  contract  has  been  awarded  to  the 
WE.ST  HO.XnCRY  TRAP  ROCK  CO.,  at  $44,470,  for  construct- 
ing the  Dorchester  Brook  sewer.  Other  bidders  were:  An- 
tonv  HariifT.iMi.  $4fi.53.S:  M.  Russo  &  Son  Co.,  $47,255;  Henry 
Spinach  Contracting  Co.,  $47,739;  William  J.  Barrv.  $47,868; 
James  J.  Conwav.  $50,309;  Peter  Bompiani  Co.,  $51,221;  A.  G. 
Tomasello.  $52,705;  .Vntonv  Cefalo,  $52,758;  McCarthv  &  Walsh, 
$53,242:  George  M.  Brvne.  $54,120:  Coleman  Bros..  $54,983;  Wil- 
liam Barrett  &  Co.,  $56,459:  Peter  W.  Hill.  $58,954;  John  Lan- 
dls.  $59,139;  Charles  Latorella.  $59,959;  John  Guarlno.  $62,- 
J04:  Robert  U  Barrett.  $62,874;  Hugh  Nawn  Contracting  Co., 
$63,706.      L.   K.    Rourke   is   Comr.    Pub.   Wks.      Noted   Jan.    14. 

+BoMton,  Mans. — The  contract  for  constructing  surface 
drains  and  catch-basins  in  Gainsborough  and  other  streets 
has  been  awarded  to  JOHN  L.VNDIS,  at  $5404.  Other  bids 
were:  McCarthv  &  Walsh.  $6109:  Antony  Cefalo,  $6398;  An- 
tony Baruftaldi.  $6493:  Andrew  M.  Cusack.  $6542;  M.  H.  Kel- 
ley.  $6556;  John  McCourt  Co..  $6660:  Louis  Balboni,  $6887; 
William  L.  Dolan.  $6956:  James  J.  Conway.  $7505;  Caruso  & 
Brunl.  $8143:  John  F.  Lvnch.  $8333:  Louis  W.  Hickey,  $12,301. 
L.  K.  Rourke  is  Comr.   Pub.   Wks.      Noted  Jan.   7. 

+Pall  Rlrvr.  MaHH. —  ^Official)— The  contract  has  been 
awarded    by    the    Reservoir    Commission     to     the     H.VNSCOM 


Mlddlpl»nn.    M.    V.--I'liinit,    [irepared    by    Johnson    &    Fuller, 
CoiiNillI     KiiKr,    .New    York,    for    the   conHtruct  Ion    of   a   Mewani-- 
diint     hiive     been     approved     by     Hie     Slate     Moa'd     of 


diMpoHul     idiint     liiive     beer 
Health       Noted    Apr.   2.1. 


CONSTRU'CTION    CO..    Boston,    at    $173,833    for    constructing  *a 
ete    intercepting   drain    under   Contract    No.    1. 


relnforced-concrete  iniercepiing  arain  unaer  (.ontract  ino.  i. 
List  of  bidders  noted  Sept  17.  H.  K.  Barrows  is  Consult. 
Engr. 

*Warren,  R.  I. —  (Offlcial) — Bids  will  be  received  until  2 
p.m..  Feb.  16.  by  the  Sewer  Commissioners,  for  constructing 
15,000  ft.  of  8-  to  IS-in.  sewers,  sediment.ition  tanks,  two 
small  collection  wells  and  motor  ht>uses.  AVllllam  H.  Smith 
Is  Secy.  For  details  see  advertisement  under  "Contracts  to 
Be   Let."      Noted    Dec.    3. 

Hartford.  Conn. — O'Nell  BrtA,  Hartford,'  was  low  bidder 
at  $8800  for  constructing  sewera  In  Franklin  Ave.,  Montowese 
SI,   and   Victoria   Rd.      Bids   were   opened   Jan.   26.      Noted   Jan. 

.Albanr.  X.  Y. —  fOfflcial)^ — Herlng  &  Gregory,  Consult. 
Engr..  New  York,  N.  Y..  has  been  retained  by  the  Board  of 
Contract  and  Supply  to  prepare  plans  for  an  electricallv 
operated  sewage-pumjiing  station  to  be  built  In  connection 
with   the   sewage-disposal    works. 


Xrw  V«rk,  IV.  Y.— (Horouifh  of  Manhattan)  —  (Onielal)  — 
ItbU  were  received  Jiiii.  28  by  MarcuH  .VI.  Murka,  I'r»s.  Hor- 
ooKb  of  .MiinliJittun,  for  ihaiigtiiK  Huwern  In  varlouH  atrei-ta 
iiH  follows  I'liiK  Aviv,  .Marrow  CoiiHlriiellon  Co.,  $6927;  Fltz- 
Ketiilil  \.  Ilreiinaii,  $6141;  .MelioHe  t'oiiHtructlon  Co..  $41130;  I'. 
H.  Illy,  jr.ooo.  ami  I'.  J.  KeuiiiH.  $5566;  In  44lh  St,  Kllzgeruld 
.V  lliennaii.  $10,284;  P.  J.  Ki'iirna,  $10,000,  liaHpurrlnl  A.  De- 
lllaneo.  $10,168;  J.  J.  Ilaldwen.  $9»4.'<;  .MelriiMc  Construction 
Co.,    $11,128,    and    P.     llelUy,    $!ll!»0        Noted    Jan.    21. 

\r»T      »ork.     >.     \.      (lloroiiKb     of     l!rooklyii»       roflh'lal)- - 

llldH    will    be    r< Iv.il    until    loSo    a.m.,    Feb.    fi,    by    the    Board 

of  Ihultli.  .Munb'Ipul  Itidg.  .Ma  iilia  I  tan,  for  liiMtallliiK  llght- 
Ing,  Ventilation  and  moving  punipM  and  all  neceMMary  alter- 
nlloMN.  and  all  other  work  IneldiTital  thereto  in  the  sewer 
tiink    building    on    the    groiiiidH   of   the    Kingston    Ave,    lloH|ilt;tl. 

♦  >!•«  Vork.  :V.  Y.--(Horough  of  Qiii-enH)  — (Olllelal)— The 
Contra.t  has  been  awnr<led  to  JOSKPII  I„  SIGRKTTO  &  CO.. 
RKlunond  Hill.  New  York.  N,  Y.,  at  $6793,  for  constructing  a 
sewer  in  Lefferts  Ave,,  $1005  for  a  sewer  In  Flushing  Ave. 
anil  $4029  for  a  sewer  In  Atlantic  Ave.  Bids  w<-re  opened 
Jan.    2S,      Noted    Jan.    21, 

KuelirMtrr,  N.  Y. —  Plans  have  been  prepared  and  submitted 
to  tlie  Stale  Board  of  Health  by  Edwin  A.  Fisher,  City  Engr., 
for  the  construction  of  a  aewage-dlsposul  plant.  Noted  Jan. 
21. 

llaekenMnrk,  IV.  J. — The  Hackensack  Improvement  Com- 
mittee Is  considering  the  construction  of  a  sanitary  sewer 
system    and    a    sewage-disposal     plant. 

<>rnnK<>.  !V.  J.^The  towns  of  Orange,  East  Orange  and 
Montclair  are  considering  the  construction  Jointly  of  a  sew- 
age-disposal plant,  John  H,  Gregory,  of  Herlng  &  Gregory, 
New    York,   N.    Y„    Is    Engr. 

Ventn<ir.  !V.  J. — (Atlantic  City  post  office) — Bids  will  be  re- 
ceived until  8  p.m.,  Feb,  15,  by  the  Common  Council,  for  con- 
structing 3460  ft,  of  Intercepting  sewer,  8330  ft,  of  14-iii., 
c,-i,  force  m.iln  and  a  sewage-disposal  plant.  W.  I,  RIsley, 
648    Bartlett    Bldg,,    Atlantic   City,    is    Engr, 

Brll\vf>od,  I'pnn. — Harvey  W,  Linton,  Altoona,  has  been  re- 
tained by  the  Council  to  prepare  plans  for  the  installation  of 
a  sewer  system.     Noted  Nov,  26, 

Bridgeport.  W.  Vn. — Press  reports  state  that  bonds  for 
$23,500  h.ive  been  voted  by  the  citizens,  the  proceeds  of  which 
will   be  used  for  the  construction  of  sewers. 

Nnahvllle.  X.  C — The  citizens  contemplate  issuing  bonds, 
the  proceeds  of  which  will  be  used  for  the  construction  of  a 
sewer  system, 

I'nion.  S.  ('. — An  election  will  be  held  Feb,  16  to  vote  on 
the  question  of  Issuing  $25,000  in  bonds,  the  proceeds  of  which 
will  be  used   for  the  construction  of  sewers. 

HaM'kinsville,  Ga. — An  election  will  be  held  Feb,  17  to  vote 
on  the  (|uestion  of  Issuing  bonds  for  $20,000,  the  proceeds  of 
which  will  be  used  to  construct  a  sewer  system,  G.  W.  Jor- 
dan is  Mayor, 

Richland,  Ha. — The  citizens  contemplate  issuing  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  sewers. 

Miami.  Pia. — The  city  plans  to  build  sewers  in  the  section 
north  of  the  city  cemetery.  B,  H,  Klyce,  52  Real  Estate  Bldg,, 
Miami,   is   Engr, 

Cleveland.  Oliio — Press  reports  state  that  Newton  D,  Baker, 
Mayor,  has  approved  an  ordinance  providing  for  the  construc- 
tion of  a  sewer  in  Dugvvay  Brook  between  Helena  and  Prim- 
rose  Ave. 

F.ast  View.  Ohio — ( Warrensville  post  office) — See  item 
under   "Water  Supply-Irrigation," 

Flint,  Mich. — An  election  will  be  held  Feb.  17  to  vote  on 
the  question  of  issuing  $106,726  in  bonds  for  constructing 
storm    and    sanitary    sewers. 

+L,orkport,  III. — A  contract  for  constructing  8\i  miles  of 
8-  to  30-in.  pipe  sewers  has  been  awarded  to  YALE  & 
REAGAN,  Chicago,  at  $59,995.      Noted   Dec,   3  and   10. 

+SandHtone.  Minn. — A  contract  for  constructing  a  sewer 
system  has  been  awarded  to  CHARLES  ECKLUND  &  CO,, 
Duluth,      -Xoted  Jan,   7. 

RIflorndu.  Knn. — Bids  will  be  received  until  Feb,  16  by 
O,  C,  .Allebach,  City  Clk,,  for  constructing  a  sewage  disposal 
system,      J,    H.    Austin    is    City    Engr, 

Broken  Bow.  Neb. — Press  reports  state  that  an  election  will 
be  held  Veh.  9  to  vote  on  the  question  of  issuing  $17,000  in 
bonds  for  constructing  sewers.      R,   E,   Thompson   is  City   Clk. 

Howard.  S.  D. — Press  reports  state  that  the  citizens  voted 
Jan.  10  in  favor  of  issuing  $24,000  in  bonds  for  constructing 
a  sewerage   system. 

+KanNaH  City,  Mo. — The  contract  for  constructing  lateral 
sewers  has  been  awarded  to  M.  WALSH,  2915  East  23d  St,, 
at    $103,800, 

+Dallaa,  Tex. — The  City  Commissioners  have  awarded  the 
contract  to  the  WINSLETT-ELDRIDGE  CO,,  at  $11,941,  for 
constructing  a  sewer  in  Commerce  St,  between  the  Houston 
&   Texas   Central   R,   R,    right-of-way   and   Race   St, 

EnniH,  Tex. — See  item  under  "Water  Supply-Irrigation," 

AVaeo,  Tex. — At  a  recent  election  the  question  of  issuing 
$14,000  and  $4,000  in  bonds  for  constructing  sanitary  and 
storm  sewers  respectively  was  defeated, 

+Portland,  Ore. — The  contract  for  constructing  the  Willow 
St,  extension  of  the  East  Stark  St,  trunk  sewer  has  been 
awarded  to  WILLIAM  LIND,  at  $148,639,  Noted  Dec.  24  and 
Jan,    28, 

St.  Thomaa,  Ont. — Plans  have  been  prepared  by  W.  N. 
Ferguson,  Engr,,  for  the  construction  of  a  storm  sewer 
system.      The    estimated   cost    is   $45,000. 

New  WeMtniinHter,  B.  C. — The  City  Council  contemplates 
an  expenditure  of  $10,000  for  the  extension  of  the  sewerage 
system. 
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GARBAGE 

Canibridce,  Mass. — Mayor  Good  has  ordered  the  jurisdiction 
over  Karbase  collection  to  be  transferred  from  the  Overseers 
of  the  Poor  to  the  Street  Department.  An  order  has  been 
issued  transff>rring  $9000  from  the  reserve  fund  to  carry  out 
the  work  for  the  fiscal  \  car,  ending  liar.  31. 

•Vew  York,  X.  Y. —  (Borough  of  Queens) — (Official) — The 
following  bids  were  received  Jan.  29  by  the  Borough  Presi- 
dent for  the  general  construction  of  a  destruction  plant  at 
Ridgewood:  McHarg  Barton  Co..  $72,400;  Northeastern  Con- 
struction Co.,  $9S,000;  Kellev  &  Kellev,  $97,S00:  Marble  Arch 
Co.,  $104,000;  William  Werne'r,  $105. SS8;  T.  A.  Clark  Co.,  $106,- 
400.      Noted   Jan.    21. 

4-L,yndhnrst,  X.  J. — The  Union  Township  Board  of  Commis- 
sioners has  awarded  the  contract  for  the  removal  of  garbage 
for  one   year  to   J.\MES  HENDRICKS. 

+\Veeha\vkeu,  X.  J. — The  Township  Committeee,  Jan.  18, 
awarded  the  contract  for  the  removal  of  garbage  and  ashes  to 
HARRY   E.    MUECKE,    Weehawken.   at    $4500.      Noted    Jan.    14. 

WilminKton,  Del. — The  City  Council  has  approved  two  bills 
which  will  be  submitted  to  the  Legislature:  One  will  give  the 
Street  and  Sewer  Department  jurisdiction  over  the  collection 
of  garbage  eliminating  private  contractors;  the  other  will 
give  the  Council  power  to  govern  the  disposal.  The  Council 
is  considering  the  purchase  of  an  incinerator  now  operated  by 
private  interests. 

+St.  Petersburg,  Fla. — The  contract  for  the  construction 
of  the  municipal  incinerating  plant  has  been  awarded  to 
FRANK   ESTES,  at   $5000. 

Ashland,  Ohio — The  City  Service  Director  has  been  author- 
ized to  receive  bids  and  award  contract  for  the  collection  and 
disposal  of  garbage  for  one   year. 

Dayton.  Ohio — (Official) — Bids  will  be  received  at  the  office 
of  Hugh  E.  Hall,  Citv  Accountant,  until  noon.  Feb.  9,  for  the 
sale  of  $45,000  in  bonds,  the  proceeds  of  which  %vill  be  used 
in  completing  and  equipping  the  city  garbage  reduction  plant. 
Noted    Oct.    22,    Dec.    10    and    17. 

Salt  Lake  City,  Vtah — A  recommendation  has  been  made  to 
the  city  by  George  W.  Snow,  Ch.,  Bureau  Mechanical  Inspec- 
tion,  that   a   g?r"oage    crematory   be   constructed. 

Portland,  Ore. — Press  reports  state  that  the  City  Commis- 
sioner is  having  preliminary  plans  prepared  for  the  construc- 
tion of  an  additional  garbage  incinerator  to  cost  about 
$275,000. 

Hamilton,  Ont. — The  Board  of  Health  is  considering  the 
proposition  to  install  a  garbage  incinerator. 

KlnKston.  Ont. — The  Board  of  Health,  Hugh  McBratney, 
Chn.,  is  considering  the  installation  of  an  incinerator  for  gar- 
bage  disposal. 

Ottawa,  Ont. —  (Official) — Plans  for  the  construction  of  the 
Incinerator  will  soon  be  prepared  bv  the  City  Engineering  De- 
partment. The  estimated  cost  is  $60,000.  Noted  Nov.  26,  Dec. 
31  and  Jan.   14. 

STREETS   .\XD   ROADS 

Mansfleld.  Conn. — Bids  will  be  received  until  Feb.  15  by 
the  Board  of  Selectmen  for  repairing  the  town  highways  for 
a  period  of  one  year.     Bradley  M.  Sears  is  Town  Clk. 

Buffalo,  \'.  Y. — Press  reports  state  that  the  Common  Coun- 
cil contemplates  repaving  Main  St. 

Dunkirk,  X.  Y. — -The  Common  Council  has  directed  the  City 
Engineer  to  prepare  plans  for  resurfacing  a  section  of  Cen- 
tral Ave. 

Forestvllle,  X.  Y. — According  to  press  reports,  the  citizens 
at  a  recent  election  voted  in  favor  of  issuing  bonds  for  paving 
Main  St.     Charles  McNeal  is  Village  Clk. 

New  York,  X.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  Jan.  27  by  L,  H.  Pounds.  Pres.,  Borough  of 
Brooklyn,  for  improving  (a)  Front  St.  from  Adams  to  Bridge 
St.,  (b)  Hudson  Ave.  from  Nassau  to  DeKalb  St.,  as  follows: 
\V.  J.  Scanlon  Co.,  (a)  $12,186,  (b)  $32,407;  Charles  A.  Meyers 
Contracting  Co.,  (a)  $30,236,  (b)  $27,8M ;  Norton  &  Gorman 
Contracting  Co.,  (a)  $12,885,  (b)  $31,0.sO:  H.  J.  Mullen  Con- 
tracting Co.,  Inc.,  (a)  $14,286,  (b)  $32,407;  Newman  &  Carey 
Co.,  (a)  $14,305,  (b)  $34,857;  M.  F.  Hickey,  (a)  $13,024,  (b) 
$29,083;  John  J.  Guinan  Contracting  Co.,  (a)  $13,915,  (b)  $31,- 
401;  Joseph  Johnson  Sons,  (a)  $13,663,  (b)  $31,694:  Rosenthal 
Engineering  &  Contracting  Co.,  (a)  $31,412,  (b)  $29,785;  Louis 
Granoto,  (a)  $13,857,  (b)  $32,036;  Brady-Ottarsh,  (a)  $13,406, 
(b)  $30,357;  Ulrlch  &  Co.,  (a)  $13,146,  (b)  $28,446;  Frank  J. 
(;allagher.  (a)  $12,968.  (b)  $38,021;  M.  J.  O'Hara,  (a)  $13,141, 
(b)   $27,819.     Noted  Jan.  24. 

BnttKi-ille,  X.  J. — Bids  will  soon  be  received  for  construct- 
ing a  road  from  HuKzville  to  Denvlllc.  F.  W.  Salmon,  Net- 
cong,   N.  J.,   is   Engr.-iti-Charge. 

New  llrHiiswlek,  X.  .1. — The  Hoard  of  Kreeholder.s  has  re- 
ceived bids  for  the  con.structlon  of  the  third  section  of  the 
Roosevelt -VVoodbrldgc  Hd.  as  follows:  Schneider  *  Stelle,  New 
BrunswkU.  $33,358;  M.  Irving  Demarcst.  Seavvaren,  $34,839; 
LIddle  &  Pfelffer.  Perth  Arnboy,  $35,719;  Baker  &  Howner,  Inc., 
New  York.  $45,897;  Thomas  H.  Hlddle.  New  Hriinswlck,  $3fi,- 
457;  Conrad  Hebolt.  New  Brunswick,  $34,158.  .Noted  Dec.  10 
and  Jan.  21. 

Newton,  N.  J. — The  Board  of  Freeholders  has  approved  re- 
vised plans  and  specifications  for  the  Improvement  of  the 
Newton-Sparta  Rd.,  providing  for  ii  24-ft.  roadway,  14  ft.  to 
be  macaddln,  \Vlth  Tr',  grades.  The  road  will  be  about  Mvo 
miles  long  and  Is  estimated  to  cost  $36,000.  Noted  Sept.  24, 
Oct.   8   and   22. 

South  Oranicr,  N.  J. — The  Board  of  Trustees  hiis  passed  an 
ordinance  providing  for  the  construction  of  concrete  and  ce- 
ment sidewalks  In  Waverly  PI. 

Trenton,  X.  J.  -  The  State  Road  I,>epnrtmeiit  Is'  preparing 
tilans  for  the  Improvement  of  the  Piilerson  Plank  ltd.  from 
Homestead    to    the    Mackensnck    lllver. 

Kditewood,  Prnn.  Bids  will  be  recelveil  until  5  p.m..  Feb. 
X,  by  H  C  Neal,  llorough  lOngr.,  for  grading,  curbing  nnil 
(laving  .Mnviinna'i    Ave. 


^iillvale.  Penn. — Press  reports  state  that  at  a  recent  elec- 
tion the  citizens  voted  in  favor  of  issuing  $95,000  In  bonds  for 
improving  roads. 

Baltimore,  Md. — Bids  will  be  received  until  Feb.  16  by 
the  State  Road  Commissioners.  Garrett  Bldg.,  for  the  con- 
struction of  sections  of  State  Highway  as  follows:  Under 
Contract  A  B-6.  Anne  Arundel  County,  3.76  miles  of  concrete, 
on  the  Annapolis  Blvd.;  Contract  A-11,  Allegheny  County,  1.74 
miles  resurfacing  along  the  National  Pike;  Contract  Bc-ISA, 
Baltimore  City,  0.74  mile  of  sheet  asphalt,  on  Cathedral  St., 
from  Mt.  Royal  Ave.  to  Madison  St.;  Contract  Ch-11,  Charles 
County,  5.70  miles  in  4-in.  gravel  resurfacing.  La  Platta  to 
near  Ripley;  Contract  G-S,  Garrett  County,  0.S5  mile  resur- 
facing  through    Grantsville. 

♦+Baltimore,  Md. — The  contract  for  paving  Franklin  St. 
from  Pennsylvania  to  Fremont  Ave.,  Druid  Hill  Ave.  from 
Paca  to  Mcilechen  St.  and  George  St.  from  Myrtle  to  Penn- 
sylvania Ave.  with  brick  has  been  awarded  to  M.  O'HERRON 
&  SON,  INC.,   S43  North  Howard  St.,  at  $53,000.     Noted  Jan.   14. 

Boydton,  Va. — The  citizens  of  Mecklenburg  County  will 
vote  Feb.  10  on  the  question  of  issuing  $30,000  in  bonds  for 
constructing  roads  in  the  Bluestone  Road  District. 

Salem,  Va. — An  election  will  be  held  Mar.  2  for  the  purpose 
of  voting  on  the  question  of  issuing  $90,000  in  bonds  for  con- 
structing 22%  miles  of  road  in  the  Roanoke  County  Cave 
Spring  District. 

Dnnbury,  X.  C. — At  the  election  held  Jan.  19  in  Quaker 
Township,  Stokes  County,  the  question  of  issuing  $50,000  in 
bonds  was  defeated.     Noted  Jan.  14. 

+(lnitman.  Ga. — A  contract  for  paving  25,000  sq.yd.  has 
been  awarded  to  the  GULF  PAVING  CO.,  Chattanooga,  Tenn. 
Noted   Sept.   24. 

Arcadia,  Fla. —  (Official) — Bids  will  be  received  until  2  p.m.. 
Mar.  2,  by  A.  L.  Durrance,  Clk.,  Circuit  Court,  for  the  sale  or 
$210,000  in  bonds  for  constructing  roads  and  bridges  in  Dis- 
trict No.  1. 

De  Land.  Fla. — At  the  election  held  Jan.  13,  the  question  of 
issuing  $45,000  in  bonds  for  paving  the  business  streets  and 
constructing  a  storm  water  sewerage  system  was  defeated. 
Noted   Dec.    5. 

Houma,  La. — The  Road  Commissioners  of  Terrebonne  Par- 
ish contemplate  constructing  125  miles  of  hard-surfaced 
streets. 

Jennings,  La. — The  City  Commissioners  contemplate  hold- 
ing an  election  for  the  purpose  of  voting  on  the  question  of 
issuing  bonds   to  gravel  and  pave  streets. 

Vanceburg,  Ky. — The  citizens  of  Lewis  County,  at  a  recent 
election,  voted  in  favor  of  issuing  $150,000  in  bonds  for  build- 
ing roads. 

■\ViekIiflre,  Ky. — The  citizens  of  Ballard  County  will  vote 
Feb.  27  on  the  question  of  issuing  $300,000  in  bonds  for  im- 
proving roads. 

Williamsburg,  Ky. — The  citizens  of  Whitley  County  con- 
template holding  an  election  about  Apr.  1  to  vote  on  the 
question  of  issuing  $300,000  in  bonds  for  constructing  about 
80  miles  of   road. 

Bellaire.  Ohio — Bonds  for  $30,627  were  sold  Jan.  25,  the 
proceeds  of  which  will  be  used  for  improving  North  Jefferson 
St.     Noted   Jan.    14. 

+Clnoinnati.  Ohio — (Official) — A  contract  for  constructing 
an  approach  from  Clifton  PI.  to  the  athletic  field  of  the 
University  of  Cincinnati  has  been  awarded  by  Daniel  Law- 
rence, Clk.,  Bd.  of  Dir.  of  the  University  of  Cincinnati,  to 
the  KIRCHNER  CONSTRUCTION  CO.,  Cincinnati,  Ohio,  at 
$11,720.  Other  bids  were:  Scully  Bros.,  $11,921;  Henkel  ii 
Sullivan,  $11,951;  Joseph  A.  Byrnes,  $12,096;  C.  A.  Danenhower. 
$12,991.     Noted  Jan.    14. 

Cleveland  Heights,  Ohio — ( Warrensville  post  office) — Bids 
will  be  received  until  noon,  Feb.  15,  by  H.  H.  Canfleld,  Vil- 
lage Clk.,  309  Becknian  Bldg.,  Cleveland,  for  improving  a  sec- 
tion of  Exeter  Rd.  F.  A.  Pease  Engineering  Co.,  Marshall 
Bldg.,  Cleveland,   is   Engr. 

East  View,  Ohio — (Warrensville  post  office) — See  item 
under  "Water  Supply-Irrigation." 

Lisbon.  Ohio — The  Commissioners  of  Columbiana  County 
contemplate  an  expenditure  of  $500,000  to  improve  roads. 

Manslield.  Ohio — The  Commissioners  of  Richland  County 
contemplate   constructing   35   miles  of  roads. 

Xnvnrre,  Ohio — (Official) — The  Village  Council  has  en- 
gaged an  engineer  to  prepare  plans  for  paving  Main  and 
Canal  St.  with  brick.  Bonds  will  be  Issued  and  contract 
awarded  in  the  spring.     E.  H.  Garver  Is  Village  Clk. 

Toledo,  Ohio — Bids  will  be  received  until  Feb.  16  by  Charles 
J.  .'^anzenbacher.  County  Audr.,   for   improving  Lockwood  .\ve. 

•*->llehlKau  i'lty.  Ind. — The  contract  for  paving  sections  of 
Eighth,  Fir  and  Ftlton  St.  has  been  awarded  tc,  W.  B.  HUTCH- 
l.\S().\.   Michigan  City.     Noted  Dec.  3  and   17. 

illchmond,  Ind. —  (Official) — Bids  will  be  received  by  the 
Hoaid  of  Public  Works  until  10  a.m..  Fob.  S,  for  Improving 
William  SI. 

Port  Huron,  Mieh. —  Press  reports  state  that  bids  will  be 
re««lve<l  until  Feb.  11  by  A.  P.  Ryan.  County  Clk.,  for  con- 
structing 3<^  miles  of  Class  E  macadam  road  In  St.  Clair 
Toun.slilp 

Sngln:iw,  Mieh. — Press  reports  state  that  an  election  will 
be  hold  l'"ol).  17  to  vote  on  tho  iiuestlon  of  Issuing  bonds  for 
conHtru<-tlng  sidewalks  and  crosswalks. 

F.lwin,  III.  -I'roMs  reports  state  that  Morgan  Brightmnn, 
City    Engr..   will   prepare  plans   for  i)avlng    Porter  Ave. 

Ilending.  III.  .\ I  tho  election  hold  Jan.  IK  the  citizens  voted 
In    favor   i>r    Issuing   $63. .TOO    In    bonds   for   bulliling    roads. 

+  ltblnclnuder.  Wis. —  A  contract  for  constructing  the  Ooge- 
blc  couiilv  lino  road  has  been  awarded  bv  the  Commissioners 
of  Oneida   County   to   HICKS  *    BAKHKR.  at    $31,050. 

ilelle  PInlne,  lown— (Olllclal)— Bids  will  be  received  by 
C.  K  Greonlee.  City  Clk.,  until  3  p.m..  Fob.  16.  for  construct- 
ing 32,500  sc|.yd.  of  cement  concrete  or  asphaltlc  concrete  pave- 
ment and  23,000  ft.  of  i-oncrete  curb.  The  Iowa  Engineering 
Co.,   Clinton,    Iowa,   Is    lOngr.-ln-Charge. 
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«"i«rr«ill.    town      Ac<M>r<Unir   to   iirrim   rn|inrtii   lildii    will    tin    ro- 
0«|vr.l   l.\    J     A     PoiiKlxrly.   Clly   I'lk  .   uiilll   H   p.m.,    Koli    »,   f"r 
I     apiiriixliiiiiti'ly   aU.iUHt  Ni|.yil    of   ihivIiik 

I  C'r4lar    KmIIh.    I<m«ii      (Otllrtitl)       llliU    will    In-    rorolvoil    until 

I  T:SO  ii.iii..  Ki'li.  Ii>.  I>v  till'  Cllv  Ciiiini'll  for  liiiprovliiK  ii  tuitn- 
I  bor  of  Ktioi-m  J.  W.  MIlliiH-k  Ih  City  flk.  iiikI  C.  )I.  Mtn-i.tiT  In 
'     City   Knur. 

Tonniirnd,  Mont. — HliU  will  bv  rttcrlvoil  until  2  p.in.,  Miir. 
S.  bv  Wlllliiin  r.  ItitKon.  County  Clk..  for  tlio  milo  of  |22.»iii) 
In  bonilH,  till'  |iroi-i>ri)i«  of  whlcli  will  br  UHrd  for  IniprovliiK 
ronili*. 

^Ilrllon,    Tr\.      A    I'ontrnrt     for    conHtrui-tlnK     40    nill(<M    of 
I      sravpl   road   In    IMMlrlct    No.   7   hud   Ihumi   .iwiiril<><l    by   lhi>   I'nni- 
inlmilonrrH   Court    of    H«>ll    Count v    to   M     \V.    TAVI.oK.    Holton. 
nt    |»7.M><>.      N<itiil   Jim.    7. 

Ilnnn.  Tc\.  At  an  olrotlon  to  1)p  held  Mitr.  3  tb.'  cltlr.i<nH 
of  llrasoH  County  will  voto  on  tb<<  (lUPNtlon  of  InxuInK  HOO.OOO 
in   boutl.-<    for    contit riK'tlUK    roiiilH. 

Dirkrnn.  Tr«.— At  a  roi-cnt  <>l<'i-tlon  tin-  oltliUMiM  of  DIcki-nH 
Couiilv  voli-il  In  favor  of  In.iuIuk  $12,0(10  In  bomlH  for  i-on- 
mrxii'iliiK  tin-  county'ii  »biire  of  tbo  Korl  Wortb-ltoMwi-ll 
Ullibway 

^•iulphur  NprinKK,  Tr». — A  contrnot  for  pavUiK  Sfi.OOO  «<i.y<l. 
with  l.rli-k  lia«  I.itu  awarded  to  THOC.MAUTIN  &  OAUDI.VKU. 
Kort   Siott.   Kan.,  at    J7(>.747.      Notod    I)riv   31. 

^Vnro.  Tc«. — At  tbo  rlrrtlon  bold  Jan.  22  the  ejueiillon  of 
iBKtiiO);;  $tr>.000  In  bonds  for  stroot  i>avlnK  waH  dcfeatvU.  Noted 
Jnn.    7. 

Idnbrl.  Okln.- — At  an  oU'ction  hold  recently  the  question 
of  l.MNuliur  $122,000  In  bonds  for  oonstruetInK  roads  and 
brldKO.M    was    defeated.      Notod    Cot.    2!t. 

Purblo,  l°oI». — AccordlnK  to  press  report-«  bids  will  be  ro- 
celvovl  bv  1>.  r.  Haymon.  City  Kn^r.,  until  Feb.  ir>.  for  pavln»j 
Main   and  Court   St. 

Snndiiolnt,  Iitnho  -Press  reports  state  the  Cltv  Council  con- 
teniplat.'.'i   i.a\lm;    Main   St.    at   an    estimated    cost    of   $100,000. 

Wenntehee,  W  nnh. — Press  reports  stale  that  the  Coninila- 
sloners  of  Chelan  County  contemplate  Improvlni?  Chelan 
County  State  Rd.  No.  1.  The  estimated  cost  of  the  work  Is 
$S3.00d. 

^nakerKflpId,  Cnilf. — Tlir  Roard  of  Sui)crvlsors  of  Kern 
County  has  awardod  a  coiiiract  for  pavlnif  a  section  of  the 
Bnkersfloltl-Taft  Rd.  l.etwoon  HaUersfleld  and  the  Old  Ulver 
Shore,  to  GKOUC.E  S     HKNSON   &    SON,   at   $45,998. 

Brnn-ley.  Calif. — The  City  Trustees  plan  to  pave  a  number 
of  streets.  C.  J.  Park  is  City  Enirr.  and  J.  H.  Stevenson, 
City  Clk. 

(Jrldley.  «"ullf. — The  City  Tr\istees  contemplate  paving 
Kentucky,   H.izel.   Virjrinia,  GeorB:la   and   Ohio   St 

+I.nN  AnKoleN,  Cnllf. — The  contract  for  improving  Ange- 
llna  Ave.  has  been  awarded  to  W.  A.  KEKP.  Alharhbra,  at 
$S9S3. 

^Monrovia.  Cnllf. — The  contract  for  improving  a  section 
of  California  -Vvt  has  been  awarded  to  JAMES  M.  MCNT- 
GOMKRY   CO.,    Alhambra,    Calif.,   at    ?!t6fi0. 

PortervlIIe.  Calll, — Bids  will  be  received  until  ?'eb.  8  by 
the  Cuv  Trustees  for  asphalt  paving  work.  Edward  F.  Hal- 
bert,   Davis   Klk.,   is  Ci'y   Clk. 

+San  nirgo,  Calif. — The  contract  for  improving  Fourth  St. 
from  B  to  Ivv  St  has  ;  ^en  awarded  to  the  CALIFORNIA- 
ARIZONA   CONSTRUCTION    CO. 

North  Bay,  Ont. — Press  reports  state  an  election  will  soon 
be  held  to  vote  on  the  question  of  issuing  $60,000  in  bonds 
for  Improving  streets  and  roads. 

INDl  STUIAI.  AVOHKS 

BoNton,  MaHM. — W.  J.  JIcDonald,  BTi  Milk  St.,  contemplates 
the  construction   of  a  six-story   factory. 

Brorkton,  ManM. — Lockwood.  Greene  &  Co.,  Arch,  and  Engr., 
First  National  Bank  Bldg.,  Boston,  are  preparing  plans  for 
the  construction  of  a  four-story,  80xl50-ft.  warehouse  for 
E.  C.  Hall   it   Co. 

Mew  Havea,  Conn. — Plans  are  being  prepared  by  Lock- 
wood,  Greene  &  Co.,  Arch,  and  Engr.,  First  National  Bank 
Bldg.,  Boston,  Mass.,  for  the  construction  of  a  two-storv, 
60xl60-ft.   factory  for   the   Mysto  Mfg.   Co. 

Xorwlch,  Conn. — Plans  are  being  prepared  by  Cudworth  & 
Woodworth.  14S  M.iin  St.,  for  the  construction  of  a  four-story 
factory  on   West  Main  St. 

+Baffala,  X.  Y. — The  contract  for  the  construction  of  a 
1,000,000-hu.  reinforced-concrete  grain  elevator  for  the  East- 
ern Grain,  Jlill  &  Elevator  Corporation  has  been  awarded 
to  the  MONARCH   ENGINEERING   CO.      Noted  Jan.   21. 

Bolfalo,  >".  V. — Pl.-ins  have  been  jjrcpared  by  Lockwood, 
Greene  &-  Co.,  Arch,  and  Engr.,  First  National  Bank  Bldg., 
Boston,  Mass.,  for  the  construction  of  a  four-story,  80x200-ft. 
factory  for   the   Buffalo  Meter  Co.      .Noted   Nov.    12. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — S.  A.  Tag- 
gart.  Arch.,  Municipal  Bldg.,  New  York,  Is  preparing  prelim- 
inary plans  for  the  construction  of  a  two-story  laundry  for 
the  Kings  County  Hospital,  Clarkson  St..  Flatbush.  The 
estimated   cost  is  $75,000. 

New  York,  N.  Y. —  CBorough  of  Manhattan) — Plans  have 
been  prepared  by  Otto  M.  Beck,  Arch.,  for  thr  construction 
of  a  flve-story,  96xl71-ft.  fireproof  warehouse  on  11th  Ave., 
between  27th  and  2sth  St.,  for  the  Terminal  Warehouse  Co. 
The  estimated   cost   is   $60,000.      John    H.   Lynch   is    Pres. 

New  York,  N.  Y. —  (Borough  of  Queens) — The  Everett 
Realty  &  Construction  Co..  Flatlron  Bldg..  Broadway  and  23d 
St.,  New  York,  is  represent.af ive  for  a  company  which  plans 
to  construct  a  12-story,  l.">0xl75-ft.  factory  at  Jackson  Ave. 
and   10th  St  ,  Long  Island  City. 

New  York,  N.  Y. —  (Borough  of  (3ueens) — Ole  Harrison.  Ja- 
maica, L.  I.,  Is  preparing  plans  for  the  construction  of  a 
one-story,  lOOxlOO-ft.  garage  on  Poplar  St.,  near  Union  PI., 
Brooklyn  Hills,  L.  I.,  for  the  Dlllman  Baking  Co.  The  esti- 
mated cost   is   $10,000. 

New  York,  N.  Y. —  (Borough  of  Richmond) — Plans  are  being 
prepared   by  Lockwood,   Greene  &   Co.,   Arch,  and   Engr.,   First 


National  Hunk  llldg  ,  BoHton,  MaH.,  for  the  conHtructlon  of 
two  Mini'lterN.  <>ni-  will  bi<  onn  mory,  7Bx300  ft.,  and  the  <ither 
one  Hiiirv,  tiiix:iiio  ft  ,  al  TotlenvlMn,  H.  I,,  for  the  .NaMNau 
HnMdiliiK    A    KerlnltiK    WorkM 

Itorhrairr,  N.  V.  -PlanH  iir<.  being  prepared  by  I''onter  & 
Gade  Arih  ,  for  the  lonHlrucllon  of  u  tlve-nlory,  90x200-ft. 
waretiiiuHe  on  Ciiniil  Ht.,  for  MrowHtor  Gordon  &  Co.,  <3  .North 
Water   St 

^■'alrmon,  N.  J.  Thr-  i-oiilract  for  the  conHtructlon  of  two 
factories  al  KaxI  ;(7lli  Si  iiiid  21»l  Ave,  for  the  East  J«rM<y 
Pipe  Cd,  1,0  Cliiirch  SI  ,  .New  Vork,  .N.  Y.,  liaH  bei;n  uw.irdr-d 
to  the  M.CLINTIC-MARHHALL  CO..  13-21  Park  How,  New 
York.  N  Y.  Tho  eatinuited  cont  Im  $100,000.  Notod  Sept.  24 
anil   Oct.   22. 

Trenton.  N.  J. — John  A.  Roebllng  Sons  Co.  plnnn  to  rebuild 
Its   nlant,    recently   .l.stroyed    by    (Ire    with   a   loss    of    $2,000,000. 

Altoonn,  I'enn.-  The  ,\tlanlle  Itellnlng  Co  pl.-ins  to  con- 
struct a  ri2x.s<i-ri.  relnfor<-ed-concrete  building  at  Altoona. 
Tbi-   esllni.iled   r.mt    is   $20,000. 

I'lilindeliihin,  I'rnn. — Hay  &  Klauder,  92.^  CheHtniit  St.,  are 
i«reii.iriii«  iil.'iMM  fill-  the  construction  of  an  olght-story,  92xir>0- 
fi.  fjielory  at  lltli  and  Hr.indywlno  St.  for  the  Edwin  J.  Schoct- 
tie   Co.,   237   .Norlh   Sixth   SI. 

ritlnburKh,  i'enn.-  The  Logan  Gregg  Hardware  Co.  recently 
punlias.-d  a  !Mxllfi-ft.  site  at  Anderson  and  Fayette  St.  The 
company  plans  the  construction  of  an  elght-Htorv  store  and 
warehouse.       The    estimated    cost    Is    $200,000. 

^Ilaitlmore,  Md. — The  contra<'t  for  the  construction  of  ii 
.SOx.'.o-ft.  plant  at  104  South  Exeter  St.,  for  the  Consolidated 
Beef  At  Provision  Co.,  has  liien  .awarded  to  the  WEST  CO.N- 
STIirCTION  CO.,  23  Knickerbocker  Kldg.  The  estimated  cost 
Is    $2.^,000.      Noted    Nov,    19. 

Baltimore,  Md. — The  Yellow  Taxlcab  Co.,  701  American 
Bldg.,  will  construct  a  100x1  HO-ft.  gar.age.  The  estimated 
cost  is  $«.'■), 000.  William  G.  Nolting,  1012  Keyser  Bldg,,  Is 
Arch. 

CliarleMton,  ^^'.  Vn. — The  Becker  Steel  Co.  plans  to  con- 
struct a  $15,000  warehouse  at  Charleston.  H.  R.  Warne  Is 
Arch, 

+  I>iinlinr,  W.  Va. — The  Pavey  Electric  Co.  has  awarded  the 
contract  to  W.  T.  MOORE,  of  the  Dunbar  Land  Co.,  for  the 
construction  of  a  two-story,  175x200-ft.  factory.  The  esti- 
mated <-ost  is  $30,000. 

■f  CliarlKNton,  S.  C. — The  contract  for  the  construction  of  a 
two-story,  I00x300-ft.  plant  for  the  Genera!  Asbestos  &  Rub- 
ber Co  has  been  awarded  to  the  FISKE-CARTER  CON- 
.STRCCTION  CO.,  Greenville,  S.  C.  The  estimated  ccst  is 
$50,000.     Noted  Jan.   21. 

AuKUHta,  On. — G.  Lloyd  Preacher,  Arch.,  is  preparing  plans 
for  the  construction  of  a  one-story,  S0xl20-ft.  automobile 
assembling  plant   tor  the  Lombard  Works   &   Supply  Co. 

Macon,  CJa.— Armour  &  Co.,  Chicago.  III.,  will  construct 
a  three-story  reinforced-concrete  building  at  Macon,  Ga.  Rob- 
ert C.   Clark,   care  of  Armour  &   Co.,  is  Arch, 

JackNonville,  Fla. — The  Southern  Cattle  Co.  plans  the  con- 
struction of  an  abattoir.     The  estimated   cost  is   $25,000. 

■West  Tnnipa,  Fla. — (Tampa  post  office) — Plans  have  been 
prepared  by  William  L,  Redditt.  Tampa,  for  alterations  and 
an  addition  at  Nassau  and  Howard  Ave,,  for  the  Tampa-Cuba 
Cigar  Co,     The  estimated   cost   is   $25,000, 

Anniston,  .\Ia. — The  Farmers'  Union  Warehouse  Co,  will 
construct  a  two-story  reinforced-concrete  grain  elevator  and 
warehouse.  The  estimated  cost  is  $18,000,  H,  D,  Breeding,  15 
Watts    Bldg,,    Birmingham,    is    Arch, 

Birmingham,  Ala. — H,  D,  Breeding,  Arch,,  15  W^atts  Bldg,, 
is  preparing  plans  for  the  construction  of  a  reinforced-con.- 
Crete  grain  elevator  for  the  Western  Grain  Co,  The  esti- 
mated  cost   is    515,000, 

Girard,  .-lla. — The  Columbus  Coca-Cola  Bottling  Co.,  Co- 
lumbus, Ga,,  contemplates  the  construction  of  a  bottling  plant. 
The   estimated   cost   is   $10,000, 

♦  Newellton,  Ln. — The  Newellton  Elevator  Co,  has  awarded 
a  contract  to  H,  G,  RUSCHER,  Natchez.  Miss,,  for  the  con- 
struction of  the  foundation  of  its  50x72-ft,  grain  elevator. 
The  estimated  cost  of  the  work  complete  is  $12,000.  Oscar 
Jones  is  Engr.     Noted   Dec.   31, 

+  \ew  Orleans,  I>a. — The  Jefferson  Construction  Co.  has 
awarded  the  subcontracts  for  the  construction  of  the  $1,000,- 
000  cotton  warehouses  and  terminal  as  follows:  J.  W.  THOMP- 
.SON,  cement;  McCLINTTC-M.\RSH.\LL  CO..  15,000  tons  struc- 
tural steel:  AMERICAN  SHEET  MET.\L  AVORKS,  sheet 
metal:  CorjRT^GATED  BAR  CO.,  31,600  tons  corrugated  bars; 
BARNES  ELECTRIC.-\L  CO.,  electric  installation:  CREOSOT- 
ED  WOOD  BLOCK  PAVING  CO.,  9000  creosoted  piles; 
KRACKE  &  FLADERS  CO.,  6565  squares  of  three-ply  built- 
up  roofing.     Noted  Nov.   5,   Dec.   24  and   31   and  Jan,  7, 

Bellevue,  Ohio — Carl  P,  Klein  has  purchased  a  site  for  the 
Twine  Iron  &  Steel  Co,  The  companv  plans  the  construction 
of   a   60xl60-ft,    factory, 

BrewHter,  Ohio — The  Wheeling  &  Lake  Erie  R,R,  contem- 
plates constructing  repair  shops.  The  estimated  cost  is  S40,- 
000.     AV.  L,   Rohbock,  Cleveland,   is  Ch.   Engr. 

L,inia,  Ohio — The  Lewis  Bros.  Mfg.  Co,,  Rockford,  will  con- 
struct a  plant  on  Union  St.  near  Pearl  St.  The  estimated  cost 
is  $50,000, 

Grayling,  Mich. — The  Du  Pont  de  Nemours  Powder  Co,, 
\\  ilmington,  Del,,  will  construct  a  plant  for  the  manufacture 
of    alcohol    and    charcoal.      The    estimated    cost    is    $150,000, 

Chicago,  111. — Plans  have  been  prepared  bv  George  C.  Nlm- 
mons.  Arch.,  122  South  Michigan  Ave.,  for  the  construction 
of  a  flve-story  addition  for  the  Jewel  Tea  Co.,  1327  Washing- 
ton  Blvd.     The    estimated    cost   is   $200,000. 

Arjcyle,  Wis. — J.  R.  Law,  Arch,,  Madison,  is  preparing  plans 
for  the  construction  of  a  fireproof  garage  and  machine  shop 
for  Phlllipson  Bros.     The  estimated  cost  is  $20,000. 

New  London.  ^ViM. — The  Wisconsin  Seating  Co.  plans  to 
construct  a  three-story,  48x80-ft,  and  a  three-story,  40x40-ft. 
addition.      J.    Zaug    is    Supt. 

'Waniiau,  Wl«. — Plans  are  being  prepared  by  architects  of 
the    Department    of    Agriculture,   Washington,   D.    C,   for   the 
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construction  of  a  $200,000  packing  and  cold-storage  plant  for 
the  Farmers'  Cooperative  I'acking  Co..  Wausau.  D.  Sauerher- 
ing^,  M.  D.,  is  Pres.  Construction  will  begin  about  Mar.  1. 
Noted  Jan.   14. 

St.  Pnul,  Minn. — The  St.  Paul  Structural  Steel  Co.  has  been 
incorporated  with  a  capital  of  $50,000.  The  company  plans 
the  construction  of  a  manufacturing  plant.  Harry  C.  Palmer 
is  Pres.  and  Thomas  M.  Comfort  is  Secy. 

Kansas  City,  Mo. — The  Campbell  Baking  Co.  will  construct 
a  concrete  bakery  at  2939  Troost  Ave.  The  estimated  cost 
is   $40,000. 

HilUboro,  Tex. — The  Marvel  Mill  Co.  contemplates  the  con- 
struction of  a  grain  elevator. 

SterlinK-,  Colo. — The  Sterling  Commercial  Club  will  con- 
struct a  canning  factory  at  Sterling.  The  estimated  cost  is 
$50,000.  C.  B.  Timberlake,  George  A.  Henderson  and  Grant 
Brown   are   interested. 

Seattle,  Wash. — The  Imperial  Candy  Co.  plans  to  construct 
a  flve-storv.  120xl20-ft.  factory.  The  estimated  cost  is  $300,- 
000.     C.  E.  Roberts  is  Pres. 

Portland,  Ore. — The  Commissioner  of  Public  Docks  plans 
to  submit  to  the  City  Council  a  $900,000  bond  issue,  of  which 
$500,000  will  be  expended  for  the  construction  of  a  municipal 
grain  elevator. 

Portland,  Ore. — The  Oregon  Home  Builders  will  construct 
a  l',i-storv  warehouse  on  East  Broadway  near  East  33d  St. 
The  estimated   cost  is  $35,000. 

Longrbeaeh,  Calif. — The  Halfhill  Tuna  Packing  Co.  will 
erect  a  factory  to  cost  about  $50,000.  Charles  P.  Halfhill  is 
Secy,  and  Mgr. 

Ontario,  Calif. — The  Southern  California  Canning  Co.  plans 
to  expend  $60,000  on  improvements  and  additions  to  its  can- 
ning plant   on   East  State  St.     A.   C.   Harvey   is  Pres. 

Ontario,  Calif. — The  Homer  Motors  Co.,  Los  Angeles,  plans 
the  construction  of  a  plant.  The  estimated  cost  is  $100,000. 
Douglass  Long  and  J.   E.   Meyer  are   officials  of  the  company. 

San  Pablo,  Calif. — The  Steelite  Co.  contemplates  the  con- 
struction of  a  $10,000  plant  for  the  manufacture  of  explosives. 

+Fort  VViIHani«,  Ont. — The  contract  for  the  construction  of 
a  750,000-bu.  grain  elevator  for  the  Ogilvie  Milling  Co.  has 
been  awarded  to  the  BAR.N'ETT  &  McQUEEX  CO..  LTD.  The 
estimated  cost   is   $200,000. 

FKDER.VL,    GOVERNMENT   \VORK 

Earthworli — New  London,  Conn.— Bids  will  be  received  by 
Maj.  G.  B.  Pillsbury,  U.  S.  Engineer  office.  New  London,  until 
2  p.m..  Mar.  1,  for  bank  revetment  on  the  Connecticut  River. 

Po»t  Offlce— Stamford,  Conn. — Supplementary  bids  for  the 
construction  of  a  post  office  at  Stamford  were  received  by 
Oscar  Wenrteroth,  Superv.  Arch..  Treasury  Dept..  'Washington, 
D.  C.  as  follows:  Charles  McCaul  Co.,  Philadelphia.  Penn., 
$115,295:  Conners  Bros.  Co..  New  York.  N.  Y..  $12S,42S;  Wil- 
liam H.  Fissell  &  Co.,  New  York.  N.  Y..  $132,000:  John  Lowrie, 
Jr.,  New  York.  N.  Y..  $119,300:  Lewis  P.  Fleuhrer  Co.,  New 
York,  N.  Y.,  $135,025:  William  H.  Egan,  New  York.  N.  Y.,  $134,- 
721-  George  B.  Wills  &  Co.T  New  York.  N.  Y..  $116,740;  Osca- 
wanna  Building  Co.,   New  York,   N.   Y..   $122,700. 

+  RepalrM  to  Brealcwater — Stonington.  Conn. — The  contract 
for  repairing  the  breakwater  in  Stonington  Harbor  has  been 
awarded  to  E.  S.  BELDEN  &  SON,  Hartford,  at  $4850.  Noted 
Dec.  3  and  Jan.  21. 

Repaira  to  Pout  Offlce — T^tica.  N.  Y. — Bids  will  be  received 
by  W.  M.  Philleo,  Custodian,  V.  S.  post  offlce,  Utica,  until  Feb. 
10,   for  making  repairs  to  the  post  offlce. 

Experiment  Station — Pittsburgh.  Penn. — Bids  will  be  re- 
ceived bv  Oscar  Wenderoth.  Superv.  Arch..  Treasury  Dept., 
Washington,  D.  C,  until  3  p.m..  Mar.  11,  for  the  construction 
of  the  experiment  station  for  the  Bureau  of  Mines.  The 
main  building  will  be  three  stories  of  brick  and  concrete  and 
the  boiler  house  one  story  of  concrete. 

Repalm  to  Venwel — Baltimore,  Md. — Bids  will  be  received 
by  the  I.,iKhthouse  Inspector,  until  2  p.m.,  Feb.  8,  for  repairing 
the  light  house  tender  "Maple." 

-^Sewer  ConHtruetion — Washington,  D.  C.  —  Bids  will  be 
received  bv  the  Commissioners,  District  Bldg..  until  2  p.m., 
Feb.  8.  for  the  construction  of  sewers  In  the  District  of  Co- 
lumbia.    Oliver  P.  Newman  is  one  of  the  Comrs. 

+Road — Alexandria,  Va.^ — The  contract  for  the  construc- 
tion of  an  experimental  road  on  Mount  Vernon  Ave.,  in 
Alexandria  County,  has  been  awarded  to  the  WILLIAM  P.  MC- 
DONALD CO.,  38  Park  Row,  New  York,  N.  Y.,  at  $54,174. 
Noted  Jan.   14. 

Repnirn  to  Vepi«el— Charleston.  S.  C. — Bids  will  be  received 
by  the  Lighthouse  In.'iiiector,  until  2  p.m.,  Feb.  10,  for  repair- 
ing  light   vessel  No.   84. 

•kJettr  Work — St.  Petersburg,  Fla. — All  bids  received  Dec. 
30  for  building  a  stone  Jetty  at  the  entrance  to  St.  Peters- 
burg Harbor  have  been  rejected.     Noted   Dec.  3  and  Jan.  7. 

Rrpnlm  to  Voxwel  -New  nrleans.  t>a. — Bids  will  be  received 
by  the  Llghthfuise  Inspector,  until  2  p.m..  Feb.  9.  for  docking 
and    repairing   the  light  house  teniler  "Sunflower." 

RepnlrK  to  nnlidlnitx  — New  Orleans,  Ln.  -Bids  will  bo  re- 
ceived bv  H.  R.  Staiifoi-d,  Chief,  Bureau  of  Yards  and  Docks, 
Wa.shlnKf()n,  until  11  a.m..  Feb.  27,  for  making  repairs  to 
certain    buildings  at    the   naval   station.    New   Orleans. 

Lock  nnil  Dam— Mav.svll1e.  Ky.— Tb.'  following  are  the  bids 
received  for  constructlnK  Lock  and  Diim  No.  33.  near  Maya- 
vllle:  Drnvo  Cnntrncting  Co.,  Pittsburgh,  Penn.,  $1,065,047; 
National  Contract  Co.,  Rvnnsvllle.  Tnd.,  $973,734:  Hanlaway 
Contracting  Co.,  ColumbuB,  Ga..  $I,047.H25;  Bates  &  Rogors 
Construction  Co.,  Chicago,  III..  $972,544;  T.  A.  nillosplo  Co., 
Pittsburgh.  Penn.     Noted  Dec.  31. 

Fuel  Flats  and  llnrno-  Cincinnati,  Ohio  HIMm  will  be  re- 
ceived by  I. lent.  Col  II  Jervev,  405  Custom  Mouse,  Cliiclnniitl, 
until  2  prn  Miir.  2,  for  constructing  and  delivering  two  steel 
fuel  flnts.  Nos.   IM  imd   lit  and  one  steel  barge,  No.  15. 

nredKlnic— Toledo,  Ohio— Bids  will  bo  received  by  MnJ.  P.  S. 
Bond,  U.  H.  Ennlnoor  olllco  Cleveland,  Ohio,  until  noon,  Feb. 
25,  for  dredging  In  Toledo  Harbor. 


+Po8t  Office — Gary,  Ind. — The  contract  for  the  construc- 
tion of  a  post  othce  at  Garv  has  been  awarded  to  the 
CHARLES  McCAUL  CO.,  Philadelphia,  Penn.,  at  $98,103.  Noted 
Dec.  3  and  Jan.   21. 

■*+ReconstructinK  Pier — Michigan  City,  Ind. — The  contract 
for  reconstructing  with  piles  and  timber  part  of  the  east 
pier  at  Michigan  Citv  Harbor,  has  been  awarded  to  BUCK, 
SMITH  &  NELSON,  Muskegon,  Mich.,  at  $25,279.  Noted  Jan. 
28. 

Repairs  to  Vessel — Rock  Island.  111. — Bids  will  be  received 
by  the  Lighthouse  Inspector,  Rock  Island,  until  2  p.m..  Feb. 
8,  for  making  repairs  and  alterations  to  the  light  house  tender 
"Goldenrod." 

Post  Office — Chanute,  Kan. — Bids  were  received  by  Oscar 
Wenderoth,  Super.  Arch.,  Treasury  Dept.,  for  the  construction 
of  a  post  offlce  at  Chanute  as  follows:  (a)  limestone;  (b) 
sandstone:  John  W.  Pratt.  Chanute,  Kan.,  (a)  $55,842;  (b) 
$57,293;  George  W.  Stiles  Construction  Co.,  (a)  $54,640;  Frank 
H.  Latimer  &  Sons,  Kansas  Citv,  Mo.,  (a)  $58,663:  Potter's 
Lumber  Co.,  East  Liverpool,  Ohio,  (a)  $54,700;  (b)  $56,400; 
Hiram  Llovd  Building  &  Construction  Co.,  St.  Louis,  Mo.,  (a) 
$56,340;  (b)  $59,340;  Volney  E.  Taylor,  Huntington,  W.  Va., 
(a)  $57,000:  (b)  $62,000;  Newport  Contracting  &  Engineering 
Co.,  Newport  News,  Va..  (a)  $58,109:  Mavben  &  Freuchtel, 
Gadsden,  Ala.,  (a)  $50,790;  (b)  $52,590;  Dieter  &  Wenzel  Con- 
struction Co.,  Wichita,  Kan.,  (a)  $56,149;  (b)  $57,589;  John 
Lof.  Omaha,  Neb.,  (a)  $57,897;  Bailey-Marsh  Co.,  Minneapolis, 
Minn.,    (a)    $56,800.      Noted   Dec.    24. 

Post  Office  and  Court  House — McCook,  Neb. — Bids  were  re- 
ceived for  the  construction  of  a  post  office  at  McCook,  as  fol- 
lows: (a)  stucco-faced  building  with  limestone  base  and 
trimmings:  (b)  sandstone;  (c)  limestone-faced  building 
(d)  sandstone-faced  building:     M.  Yeager  &  Son,  Danville,  111., 

(a)  $103,966;  (b)  $109,316;  (c)  $112,919;  (d)  $118,269;  F.  P. 
Gould  &  Sons,  Omaha,  Neb.,  (a)  $109,681;  (c)  $119,986;  Camp- 
bell Building  Co.,  of  Utah.  Salt  Lake  City,  Utah,    (a)  $101,836; 

(b)  $103,000;  (c)  $109,896;  (b)  $111,000;  Bailey-Marsh  Con- 
struction Co..  Minneapolis,  Minn.,  (a)  $99,875:  (c)  $108,625: 
W.  D.  Lovell,  Minneapolis.  Minn.,  (a)  $104,365;  (c)  $114,765; 
W.  M.  Sutherland  Building  &  Construction  Co.,  St.  Louis,  Mo., 
(a)  $102,866;  (c)  $112,289:  Dieter  &  Wenzel  Construction  Co., 
Wichita,  Kan.,  (a)  $102,000:  (c)  $112,000;  King  Lumber  Co., 
Charlottesville.  Va.,  (a)  $111,000;  (b)  $116,000;  (c)  $120,000; 
(d)  $130,000;  C.  E.  Goodhand,  Omaha,  Neb.,  (a)  $89,950;  (c) 
$98,250:  J.  H.  Wiese.  Omaha.  Neb.,  (a)  $103,810;  (c)  $112,265; 
Hiram  Llovd  Building  &  Construction  Co.,  St.  Louis,  Mo.,  (a) 
$107,898;  (b)  $110,898;  (c)  $116,666;  (d)  $119,666;  Walter 
Petersen,  Omaha,  Neb.,  (a)  $102,559;  (c)  $114,995;  J.  E.  &  A.  L. 
Pennock,  Philadelphia,  Penn.,  (a)  $105,600;  (b)  $109,400;  (c) 
$114,200;    (d)    $120,700:  Volney  E.  Taylor,  Huntington,  W.  Va., 

(a)  $99,000:  (b)  $106,000;  (c)  $109,000;  (d)  $118,000;  George 
W.  Stiles  Construction  Co.,  Chicago,  111,,  (a)  $15,500;  (c)  $115,- 
150.     Noted  Jan.  7. 

♦  Post  Office — Bozeman,  Mont. — The  contract  for  the  con- 
struction of  a  post  office  at  Bozeman  has  been  awarded  to  the 
OLSON  &  JOHNSON  CO..  Missoula,  Mont.,  at  $62,575.  Noted 
Jan.    14. 

-A^Bridge — Great  Falls,  Mont. — The  following  are  the  bids 
received  for  erecting  one  highway  and  pipe  bridge  of  two 
spans,  each  composed  of  three  trusses,  97 ',4  ft.  long,  for  the 
St.  Marv  Storage  Unit,  Milk  River  Project:  Central  States 
Bridge  Co..  Indianapolis,  Ind.,  $8066:  East  St.  Louis  Bridge  Co., 
East  St.  Louis,  111.,  $7625;  Minneapolis,  Bridge  Co.,  Mlnnea- 
pols.  Minn..  $7635;  Vincennes  Bridge  Co..  Vincennes,  Ind., 
$8408;  Minneapolis  Stetl  &  Machinery-  Co.,  Jlinneapolis,  Minn., 
$7971;  Chicago  Bridge  Iron  Co..  Chicago,  111.,  $9084;  Security 
Bridge  Co.,  Billings.  Mont.,  $9013  (for  pin  connected  trusses); 
$11,016  (for  riveted  trusses):  Des  Moines  Bridge  &  Iron 
Works,  Des  Moines.  Iowa,  $9790:  Milwaukee  Bridge  Co.,  Mil- 
waukee, Wis.,  $10,628;  Midland  Bridge  Co..  Kansas  City,  JIo., 
$10,713:  U.  S.  Bridge  Co.,  Great  Falls,  Mont.,  $11,821.  The 
above  bids  are  for  delivery  f.o.b.  Browning.     Noted  Dec.  17. 

I'ost  Office — Ennis.  Tex. — Bids  were  received  for  the  con- 
struction of  a  post  office  at  Ennis,  as  follows:  (a)  light- 
colored  granite,  local;  (b)  light-colored  granite,  other  than 
local:     Reveron  Construction  Co.,  Uniontown,  Ala.,   (a)  $53,815; 

(b)  $54,908;  Frank  H.  Latimer.  Kansas  City,  Mo.,  (a)  $56,480; 
Newport  Contracting  &  Engineering  Co.,  Newport  News,  Va.. 
(a)  $55,411:  (b)  $54,411;  George  A.  Shaul.  Seneca.  Kan.,  (a) 
$56,251:  (b)  $56,251:  Volney  E.  Taylor,  Huntington,  W.  Va.,  (b) 
$51,450.      Noted    Dec.    24. 

+  Roor  ^Vo^k — Denver,  Colo. — The  contract  for  roof  work 
on  the  i)OSt  otTice  and  court  house  has  been  awarded  to 
LOUIS  V.\N  DORP,  Topeka,  Kan.,  at  $7040.  Noted  Jan. 
7   and   12. 

+Post  Offlce — La  Junta,  Colo. — The  contract  for  the  con- 
struction of  a  post  offlce  at  La  Junta  has  been  awarded  to  the 
GEORGE  W.  STILES  CONSTRUCTION  CO.,  Rookery  Bldg., 
Chicago,  111.,  at  $77,414.     Noted  Jan,  14. 

+HulldinKs^Bremerton,  Wash. — The  contract  for  con- 
structing three  temporary  ward  buildings  at  the  Puget 
Sound  hospital,  has  been  awarded  to  BERT  W.\RD,  Seattle, 
Wash.,   at   $12,614.      Noted  Jan.  21. 

4>I,»conio«lvc  Crane — Pearl  Harbor,  H.  T. — The  contract  for 
furnishing  two  locomotive  cranes  for  use  In  the  Naval  Sta- 
tion. I'earl  Harbor,  has  been  awarded  by  the  Bureau  of  Yards 
an'd  Docks.  Navv  Dept,.  Washington,  D.  C,  to  the  .\MF.RICAN 
HOIST  *  DERRICK  CO.,  St.  Paul.  Minn.,  at  $13,939:  and  for 
three  electric  shop  cranes  at  the  same  station  to  MANNING, 
MAXWKLL&  MOORE,  New  York,  N.  Y.  at  $9483.  Noted  Dec.  3, 
and    24. 

mi.hckm,ankoi;m 

llrokcii  Stone  and  Sand  Boston.  Mass. — Bids  will  be  re- 
edy.mI  uiilll  l''rb.  Ill  bv  L.  K.  Uovirke,  Comr.  Pub.  Wks.,  for 
furiil.ihiiiK  broken  stone,  bank  gravel  and  sand  during  the 
year    1915. 

Fire  Stalion  — Mllford,  Conn. — Plans  are  being  iireparcd  b.y 
Brown  &  Von  Heren,  Arch.,  for  a  two-story  Are  station  to  bo 
constructed  on  Factory  Lane. 


K.-lirniirv    I.    Wnr, 
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^lliiuntiK      NiMv    Yiiik.    N     Y  iltoriMiKh    of    Miiiilia(tiin) -- 

(iMIlilul)  'riir  l>i<|>ltl'lMinlil  of  t 'liitrltlnH  liuN  itwiililt'il  llio  t'on- 
liii>'(  r.H  KM.lliiK  wiMk  III  Itiiiiiliill  H  Inliiiiil  to  NKWMAN  A 
SIK(SM':K.  VS  KiinI  Si'VKiith  St.,  Nkw  Yuik,  at  MU.Iil'C''  NotctI 
Jim.   "I. 

Ntuhlr  imil  «*c«'«l«>n  lluuiir  Nfw  York,  N.  Y. —  (IToroiiKli  of 
Hrooklyii)  (Omrlal)  Tlw  folloulMK  l>l<li<  w.-r.-  nuclvi'il  Jim 
:'y  liv  It).'  ItoroiiKli  I'li-Hlili-iil   for  llir  roiiNlriii'Moii  of  a  Hliililn  iirid 

nrclloi)    lioUHK    III    I(IiIki<» I    for    lhi<    Slirxl    CluimliiK    l>i'i>ail- 

Minil:  IliiiilyOlliiiNli  ('iuinIi  ikIIoii  Co.  ir>!i,4'n:  J.  KtoNni  <'■>., 
|«0.7(i(i.  Kolloy  A  K-Uoy.  »ii2.1Tn;  Wllliaiii  Woinor.  $(ir..ii(iO; 
II.  ('.  Slowr  Cuiinliiii'lloii  Co..  $11(1.170,  .Simon  Itunnok,  liir,  |fi7,- 
.1!Mi-  Wlllliiin  A.  KaKim.  $r.s.!inr.,  .Miiililr  Anil  Co,  »7«,llO(l;  T. 
A     Clailu'   Co,,    74, 700.      NoI.mI    Jan.    L'l. 

AKInorii — HinlKon.  N.  Y  (Oill.hil)  -Hlila  will  Ito  rporlvnl 
unlll  •:  pin..  Krl>  i;,  l>y  .Mary  Hinckley.  ITcn..  N.  Y,  Hliito 
Tiiilnlnn  .'^i-liool  for  tilrlM,  for  furnlNliInK  anil  InyInK  now  lloorn 
In  ColliiKi'x  NoN  1,  L',  :i  anil  4  Kor  ilotallN  nvo  nilvrrtlHcnii-nl 
iiiKlor    "ContrailM    to    Hi-    Lot  " 

Motor  FIrr  \|i|inrntuN  t^itnilon,  N.  J.  Tho  orillnanro  i)ni- 
vlilliiK  for  a  Ixmil  I.m.miio  of  )lli(i,iinn  for  niolorlKtim  tho  iippa- 
rntim  of  tho  I'Mro  Uoparlinont,  han  boon  Moiit  luirk  to  tin- 
Klnaiioo  Coiniiilt  too   Iiooihino  of  ilofootH.      Notoil  Jan.   HI. 

Krrry  liii|iro>rniontii  Klixnhoth,  N.  J  Tlio  Kltxabothport 
Jt  Stilton  IsImiuI  I''oi  1  y  Co  plimx  to  iimko  linpiovoiiionlii  ami 
liiillil  aililltionH  to  itx  iiMiin  anil  forry  Iioiihoh  at  lOllxaliothpurt 
ami  Staton  Ixlanil.  An  ofoctrli-  lift  hrliiKo  will  be  InHtalloil  nt 
Klliabotbport.  The  oxtlmatoil  ooHt  Ih  140,000.  1'.  O.  UaHHctt  !■ 
Siipt. 

FInr  Station — Uobokon,  N.  J. —  (C>IIlrlnn  —  Tho  followlnjt 
bill*  woro  rocolvoil  Jan.  L'7  bv  tho  ritv  for  tho  ooiiHtrurtion  of 
the  rtro  station  nt  SooomI  ami  JofTorson  St.:  M.  Vlzzottl,  $4n.s74; 
Anilrow  J.  Pholan,  $.17.7.Mi;  M.  T.  Connolly.  »4I.4!"7:  J.  J.  Kk'an. 
S.IH.OOO:  Conin  Con.itriictlon  Co..  $42, BOO:  O.  DIKInip,  $,TS,SOO; 
I.lmouie  Bros..  $3S.S49.  Noted  Nov.  26.  Dec.  17.  Jan.  7  and 
14. 

ifShorr  Pr«trcll€>n  l>on^t  Hranoh.  N.  J. — The  rontrait  for 
repnlrinc  Jcttlos  ami  oon.striictlnK  wooilen  orlbbliiK  h;\s  boon 
nwariloil  by  tho  City  Comini.ssioner.s  to  THOMAS  IM{<)(^T()R. 
I.onc  Uram-h.  at  $2S.24il.  Olhor  blil.s  woro:  McHari?.  Mnrton 
Co.  Now  York.  $31,433;  B.  R.  Slmjison.  Kllznbeth,  N.  J.,  J.55,- 
•lo.i.     Nofoil    Hoc.    31. 

Market — Newark.  N.  J. — The  followlntj  bills  were  recelveil 
J.Ti).  2!*  bv  the  rItv  for  the  oonstriiotlon  of  the  Center  St. 
Market:  Kssex  Construction  Co.,  Newark,  $.''iBO,7nO;  W.  G. 
Sharwell,  $.t!>S,3.';7;  K.  M.  Walilron  &  Co.,  $fiO.''.,.';ofi:  Krodorick 
Yoatzler,  Inc.,  $fi33.0OO:  rhillp  I>.  Mackinson.  $648,400:  W.  H. 
&  S.  Cine.  $6.'-.4.7SS:  Champ  &  Co..  $663,174;  Edward  M.  AVal- 
dron.   Inc..  $660,000. 

^DrrdKltiK — Baltimore.  Md. — Tho  Board  of  Awards  has 
awarded  the  contract  for  ceneral  dredsring:  in  the  harbor  for 
the  year  to  the  MARYLAND  DRKDCINO  CO.,   at  $40,000. 

-A+nrrdKliiK — Baltimore.  Md.. — The  Board  of  Aw.Trds  has 
awarded  the  contract  for  drodfiinK  the  channel  from  Lazaretto 
Lig-ht  to  the  iiiers  of  the  transatlantic  liners  to  the  COAST- 
WISE DREDGING  CO..  Norfolk,  Va..  at  $142,400.  Noted  Jan.  2S. 

*+Levee — Aupusta.  Gii. — Th>'  Hirer  and  Canal  Commission 
has  awarded  the  contract  for  the  construction  of  Section  4. 
requlrinp  2.'>o.ooo  cu.vd.  of  filling  and  30,000  cu,vd.  of  ex- 
cavation, to  C.  E.  TEAGT'IC.  Columbia.  S.  C.  at  14  and  16c.  per 
cu.yd..  respectivelv.  Nisbit  Wingfleld  is  Ch.  Engr.  Noted 
Jan.   7. 

+Levee — Clarksdale.  JIlss. — The  Yazoo  Delta  Levee  Board 
has  awarded  tho  contract  for  the  construction  of  2,000.000  vd. 
of  levee  to  FRANK  T.  CONSTANT.  Alexandria.  La.  The  esti- 
mated cost   is  $4  00,000. 

Dralnaee  DiHtrlet — -Baton  Roupre.  La. — Press  reports  state 
that  Mayor  A.  Grouchy,  Jr.,  advocates  the  creation  of  a  draln- 
aKe  di.-itricl  in  the  southern  part  of  the  parish.  Estimated 
cost.  $ir.o.ooo. 

^Stadium  .\pprnaoli — Cincinnati.  Ohio- — The  contract  for 
constructinK  the  approach  to  the  stadium  to  lie  built  on  Car- 
son Field  has  been  awarded  to  the  KIRCHNER  CONSTRUC- 
TION CO..   Cincinnati,   at   $12,000. 

•fMemorial  Terrace — Put-In-Bay,  Ohio — (Official) — The 
Stewart  Engineering  Corporation,  peneral  contractor  for  the 
construction  of  tho  Perry  Memorial  Terrace  has  awarded  the 
contract  for  the  necossarv  concrete  pIlinK  to  the  MacARTHl.'R 
CONCRETE  PILE  &•  FOUNDATION  CO.,  11  Pine  St.,  Now 
Y'ork,  N.  Y.  .1.  H.  Friodlandor  and  A.  D.  Seymour  are  Asso- 
ciate Archs.  Boiler.  HodRe  &  Bayard  is  Consult.  Engr.  Noted 
Nov.  26. 

^Dltch — Milford.  Ind. — The  contract  for  the  construction  of 
the  Omar  Neff  Ditch.  Kosciusko  County,  has  been  awarded 
to  VODER  &  SWARTZ,  Nappanee.  The  estimated  cost  is 
$25,832. 

Elimination  of  tiradr  CroHMlne — Flint,  Mich. — An  election 
will  be  held  Feb.  17  to  vote  on  a  bond  issue  of  $,=50,000  for  the 
construction  of  a  subway  under  the  tracks  of  the  Pere  Mar- 
quette R.   R. 

+Drydock — Chicago,  111. — Tho  American  Shipbuilding  Co., 
2017  Superior  Ave.,  Cleveland,  Ohio,  h.TS  awarded  the  contract 
for  the  construction  of  a  "OO-ft.  drvdock  at  Sovith  Chicago  to 
the  GREAT  LAKES   DREDGE  &   DOCK  CO.,    at  $32.';,000. 

Dralnasr — Gibson  City,  111. — The  Commissioners  of  Sanga- 
mon and  Drummers  Drainage  District  have  had  plans  pre- 
f tared  for  a  drainage  svstem  for  the  city.  The  estimated  cost 
s  $36,700.     C.   F.   Holman  is  Engr. 

DralnaKe — Lewistown.  111. — Charles  E.  Bradbury,  Engr., 
Banner,  111.,  is  preparing  plans  for  a  drainage  system  in  the 
North  Liverpool  Dr.alnage  District,  Fulton  County,  compris- 
ing 2700  acres;  also  for  the  reclamation  of  3700  acres  lying 
between  I.,iverpcol  dyke  and  the  head  of  Thompson  Creek. 

-A-'+nralnagr — Quiiiry.  HI. — The  Fabius  Drainage  District 
h.is  award. d  tho  contiact  for  levee  work  to  the  W.  E.  CALLA- 
HAN Ci  i.VSTHUCTIOX  CO..  Omaha,  Nel...  and  for  the  con- 
struction of  ditches  to  T.  C.  STEVENS  CO.,  Des  Moines,  Iowa. 
The    estimated   cost    of   the    two   contracts   is   $300,000. 

Dltrhen — Clintonville.  Wis. — Bids  will  be  received  until  2 
p.m.,  Feb.  12,  by  O.  R.  Schwantes,  Clk..  Dillow  Valley  Drain- 
age Commission,  for  constructing  ditches  requiring  27.315 
cu.yd.   of  earth   excavation.     N.   H.   Smith.   Oshkosh,   is   Engr. 


I'nrk  Imitraitrnirnla  .Mllwaukoo.  WIh.  —  Tho  Hoard  of  I'lirit 
Ciiiiiiiilnnioiii'i  n  liim  I'oininlHMlotD'd  Alfred  C.  ChiH,  Arch.,  to 
pii-paio  tilann  fur  tho  ootiMtrurtlon  of  u  rolnforoud-ooncrete 
KrimilMtaiid,  u  TillxXOO  ft.  rolnfoicod -riini-rotit  ami  hIiicco  ctub- 
lioUHo,  and  u  two-Mpan,  iilool  lionllo  ovor  Iho  trackH  of  tli« 
Chliago  A.  NorthwoHtorii  lly.  III>Ih  will  bo  roculved  about 
l-'ob.    ir..      r'ralik   P.  Hi  hiimarlior  In  H.  ly.,   Itrl.   Park   CoiiirM, 

4l>Molir>i    -llomliljl,     ,Mliin.      Tbit     followliiK     conlractH     have 

1 1  awiiidod:      For-   tho  ooiiMtrnctlon  of  Jiidjilal   liltoh   No.   2;(, 

316, («I0  cu.vd.  of  ox.iiviitlon,  ,I01IN  C.  PAItKI'.lt,  HoiiildJI,  at 
$77,S26;  Juillolal  Dltrb  No.  26,  lir,,000  cu.vd.,  S.  V.  TOPPING, 
Spoonor,  Minn,  lit  |:i.".,0(ili;  Jiidlilal  Dllcli  .No.  2X,  200,000  cu.vd., 
KollLKK  Ci».NTItACTIN<!  CO.,  Fiazoo,  .Minn,  itt  $r,r,,.!M3. 
Nolod    Jan.    7. 

llltohrM  Fairmont,  Minn.-- IIIdH  will  be  received  until  Feb. 
'.'  by  II.  C.  Nolle,  County  Audr.,  for  the  conntructlon  of  Judicial 
DltiboH  NoH.  2K,  42  and  44.  The  OHtlmatod  coHtH  are  $38,676, 
$2-.'.ii64   ami   $1.'I.131.    roMpeitlvely. 

nitrh  Slaylon,  ,Mlnn.-  llldM  will  be  received  until  10  a.m., 
Fob.  10.  by  E.  V.  o'lirlon.  County  Audr.,  for  tho  conntructlon 
of  DIti-h  No.  37.  Tho  main  ditch  will  rcqulro  22.000  ft.  of  tile. 
l':Htlmatoil    coHt.    $16,r>KS. 

I'nrk  Imprnvrnirntn  Itoaumont,  Tex. — Tho  City  Council 
has  adoplod  the  loroiniiiondalloti  of  the  I'ark  CommisHlon  ap- 
proving tho  plans  of  .lainoH  F.  Wood.  lOngr..  for  the  Improvo- 
niont  of  iHland  Park.  The  eHtimatcd  cost  Ik  $150,000,  Noted 
Oil.    22. 

nikea  nnil  Drnlnaice — Kelso,  Wash. — BIdH  will  bo  received 
nnlll  Fob.  it,  by  the  CommlssionorH  of  Diking  District  No.  2, 
for  tho  construction  of  dikes,  levees  and  drainage  dltchcH  in 
District  No.  2,  Cowlit-/.  Countv.  The  work  includes  the  re- 
imival  of  450,000  cu.yd.  of  earth.  G.  T.  Hogg.  Kelso  State 
Hank.Bldg.,    Is  Secy.      Noted    Dec.    17. 

DllohoM — Richland.  Wash. — The  Commissioners  of  Drain- 
age District  No.  7  are  receiving  bids  for  the  construction  of 
drainage  ditches  covering  an  area  of  3760  acres.  The  contract 
calls    for   115,000   cu.yd.    of   excavation, 

+I)lkrii — Tillamook,  Ore. — H.  F.  Goodspeed  has  awarded 
the  contract  for  the  construction  of  13,400  lin.ft.  of  dike  and 
other  miscellaneous  work  along  the  shore  of  Tillamook  Bay 
to  COLLIER  &  STEPHEN.SON,  Salem,  at  12c.  per  cu.yd.  Noted 
Jan.   7. 

Dredging — Eureka,  Calif. — Bids  will  be  received  by  the 
Board  of  Supervisors,  Humboldt  Countv,  until  Feb.  9  for 
dredging  in  Humboldt  Bay.  F.  M.  Kay,  Eureka,  is  Clk.  of 
Bd. 

I'ler — Redondo  Beach,  Calif. — Reports  state  that  the  city 
will  soon  vote  on  an  issue  of  $121,000  in  bonds  for  the  con- 
struction  of  a   municipal  pleasure  pier. 

Dredge — San  Diego,  Calif. — The  city  plans  to  construct  a 
dredge  for  use  in  deepening  Mission  Ba.v.  Lawrence  C.  Fay  is 
preparing   the  plans. 

ElevatorH — San  Francisco,  Calif. — The  Board  of  Public 
Works  will  receive  bids  until  Feb.  10  for  the  installation  of 
electric  elevators  and  hydraulic  lifts  in  the  new  City  Hall. 
Frederick    J.    Churchill    is    Secy. 

I.evee  and  DIteh  AVork — San  Francisco,  Calif. — Bids  will  be 
received  until  Feb.  10  by  C.  W.  Elfving,  .Secy.,  Reclamation 
District  1604,  Stanislaus  County,  for  the  construction  of  levees 
and    ditches. 

Park  ImprovementH — Berlin,  Ont. — The  City  Council  plans 
to  make  improvements  at  Victoria  Park,  estimated  to  cost 
$15,000.     A.   H.  Miller  is  City  Clk. 

narn — Toronto,  Ont. — The  Property  Committee,  Board  of 
Control,  plans  to  construct  a  cattle  and  grain  barn  at  the 
Men's  Industrial  Farm.  The  estimated  cost  is  $20,000.  D. 
Chisholm  is  Property  Comr. 

BUILDINGS 

Other  items  rclnttve  to  Buildtno  Construction  wtll  he  found  under  the  following  head' 
inss:  "Industrial  Works;"  "FalfralCovcrnmcnt  W'orfc"  and  "MisciUancous  " 

Athol,  MaNN. — Plans  are  being  prepared  by  Funk  &  Wil- 
cox, 120  Boylston  St.,  Boston,  Mass..  for  the  construction  of 
two    wings    to    the    present    school.       Estimated    cost,    $50,000. 

lloston,  MaNM. — Plans  are  being  prepared  for  the  construc- 
tion of  a  hotel  at  Dartmouth  St.  and  Columbus  Ave.  for  Cor- 
nelius Keefe,  380  Massachusetts  Ave.  Estimated  cost,  $200.- 
000. 

liaivrence,  MasH. — Bids  will  be  received  about  Apr.  15  for 
the  construction  of  a  four-story  school.  Estimated  cost,  $250,- 
000.      James  E.  Allen,  283  Essex  St.,   is  Arch. 

Salem,  MaHM. — Bids  will  be  received  until  Feb.  15  for  the 
construction  of  a  five-story  building  for  the  Masonic  Order. 
Estimated  cost.  $150,000.  Lester  S.  Clough.  Salem,  and  Little 
&  Brown  are  Archs.     Noted   Oct.   29. 

WoroeHter,  MaHH. — Plans  are  being  prepared  by  Frank  A. 
Kendall,  45  Bromfield  .St.,  for  the  construction  of  a  four-story 
fireproof  building  on  Main  St.,  for  the  Merchants  National 
Bank.      Estimated   cost.    $500,000. 

N'eiv  London,  Conn. — Preliminary  plans  are  being  prepared 
by  Johnson  &  Burns.  Hartford,  Conn.,  for  the  construction 
of  a  four-story  parish  house  on  Washington  St.  for  the  First 
Baptist   Church. 

+  ManhaMNet,  N.  Y. — The  contract  for  constructing  a  two- 
story  school  on  Plandome  Rd.  has  been  awarded  to  THOMAS 
McHUGH.     Estimated  cost,  $80,000.      Noted  Jan.   7. 

New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Official) — Bids 
will  be  received  by  C.  B.  J.  Snydei-.  Supt.  of  School  Bldgs., 
until  3  p.m..  Feb.  8,  for  the  general  conitfuction  of  public 
school   No.   4S,  at  Spofford  Ave.  and  Coster  St. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Edward  L.  Larkin.  Arch.,  259  West  34th  St., 
for  tho  construction  of  a  22-story  building  at  Eighth  Ave. 
and  34th  St.,  to  be  known  as  the  Printing  Crafts  fildg.  Es- 
timated cost,  $2,500,000.  Archibald  D.  Russell  and  Marie 
Campbell   are   owners. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  by  C.  B.  J.  Snyder.  Supt.  of  School  Bldgs.. 
Park  Ave.  and  59th  St..  until  3  p.m..  Feb.  15,  for  the  general 
construction  of  school  No.  93.  at  Forest  Ave.  and  Woodbine 
St. 
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Xew  York,  N.  Y. — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  the  Board  of  Trustees.  Bellevue  Hos- 
pital. 415  East  26th  St.,  until  noon.  Feb.  5,  for  making  alter- 
ations to  the  main  building  of  the  Harlem  Hospital,  136th 
St.   and   Lenox  Ave. 

Xew  Vork.  X.  Y. —  (Borough  of  Manhattan) — Preliminary 
plans  are  being  prepared  by  McKenzie,  Voorhees  &  Gmelin, 
Arch..  1123  Broadway,  for  the  construction  of  a  30-storv  build- 
ing on  the  site  of  the  old  John  St.  M.  E.  Church,  44  John 
St. 

+>ew  York.  N.  Y. —  (Official) — (Borough  of  Manhattan) — 
The  contract  for  the  construction  of  the  Arcade  Bldg.,  50 
Broadway,  for  the  Standard  Oil  Co.,  has  been  awarded  to 
the  CAULDWELL-WIXGATE  CO.,  3S1  Fourth  Ave. 

>"ew  York.  X.  Y. —  (Borough  of  Manhattan) — Bids  will  soon 
be  received  for  the  construction  of  an  eight-story  apartment 
house  at  13  'West  55th  St.,  for  the  George  Backer  Construc- 
tion Co..  56  West  45th  St.  Estimated  cost,  $200,000,  AVallis  & 
Goodwillie  is  Arch. 

Niagara  Falls,  N.  Y. — Plans  are  being  prepared  by  Samuel 
Austin  &  Son  Co..  Cleveland,  Ohio,  for  the  construction  of  a 
five-story  building  on  Main  St.  and  Bellvue  Ave.  for  A.  M. 
Boffe.    1009    Garden    Ave.      Estimated    cost,    $75,000. 

Schenectady,  \'.  Y. — Bids  Tvill  be  received  Mar.  1  by  TVal- 
ter  E.  Stephans.  Arch.,  152  Bassett  St..  for  the  construction 
of  a  seven-story,  52xllO-ft.  store  and  apartment  building,  for 
the   A.    B.   Van   Voost    Co.      Estimated    cost,    $100,000. 

Syracuse,  >'.  \. — The  Syracuse  Masonic  Temple  Corpora- 
tion contemplates  the  construction  of  a  building  on  Montgom- 
ery St.     Estimated  cost,  $150,000. 

T'tica,  X.  Y. — The  Utica  Board  of  Education  contemplates 
the  construction  of  a  school,  to  cost  $140,000.  Frank  R.  Win- 
ant   is  Pres.   of  Bd. 

I'tica,  X.  Y. — Bids  will  be  received  for  the  construction 
of  an  addition  to  the  high  school.  Estimated  cost,  $430,000. 
Agne  Rushmer  &  Jenniscn  is  Arch.  E.  B.  O'Dell,  77  Genesee 
St.,    is    Chn.    Bldg.    Com. 

Vtlca,  X.  Y. — Plans  are  being  prepared  for  the  construc- 
tion of  a  school  for  the  St.  Patrick's  R.  C.  Church.  Estimated 
cost,  $50,000.  Rev.  Nicholas  Quinn,  619  Columbia  St.,  is 
Pastor. 

+ReIIevlIIe,  X.  J. — The  contract  for  constructing  the  pro- 
posed school  at  TVashington  Ave.  and  Holmes  St.  has  been 
awarded  to  the  ESSEX  CONSTRUCTION  CO.,  Newark,  N.  J., 
at   $92,990.      Noted   Jan.    28. 

Jersey  City,  X.  J. — Preliminary  plans  are  being  prepared 
for  the  construction  of  an  apartment  house  at  Magnolia  and 
Tonntle  Ave.  for  F.  L.  Bergoff,  37th  St.,  Bavonne,  N.  J.  Es- 
timated   cost,    $250,000. 

Jersey  City.  X.  J. — Harry  J.  Max,  112  Tonnele  Ave.,  con- 
templates the  construction  of  a  three-story  brick  building. 
Estimated   cost,   $45,000. 

Keniltvorth.  X.  J. — Plans  are  being  prepared  by  J.  N.  Pier- 
son  &  Sons.  Arch..  130  Smith  St.,  Perth  Amboy.  for  the  con- 
struction of  a  two-story  addition  to  the  Boroug'i  .School.  Es- 
timated   cost,   $40,000. 

Morristonn.  X.  J. — James  J.  Lyons  plans  to  construct  a 
2%-story  relnforced-concrete  theater  on  Park  St.  Estimated 
cost.   $60,000.     Hyman   Rosensohn,   Newark,   is  Arch. 

MacoD.  Ca. — Bids  will  be  received  soon  by  AI.  B.  Medlack, 
Armour  &  Co.  for  the  construction  of  the  proposed  Hotel  Ma- 
con.    Estimated   cost,   $50,000. 

Lansford,  Penn. — Preliminary  plans  are  being  prepared  by 
the  Board  of  Education  for  the  construction  of  a  two-storv 
high  school.  Estimated  cost,  $150,000.  W.  G.  Thomas  is 
Pres.  of  Bd. 

W'in<lber,  Penn. — Plans  are  being  prepared  by  W.  S.  Powell. 
Arch.,  220  Ohio  St..  Johnstown,  for  the  construction  of  a  two- 
story  church.      Estimated  cost,   $40,000. 

Durham.  X.  C  — Plans  are  being  prepared  by  Milburn 
Heister  &  Co.,  Arch.,  Union  Savings  Bank  Bldg.,  Washington, 
D.  C.  for  the  construction  of  a  building  on  Main  St.,  for  the 
First  Presbyterian  Church.  Estimated  cost,  $80,000.  E.  R. 
Leyburn   is  Pastor. 

CJreensboro,  X.  C. — The  Guilford  County  Commissioners 
contemplate  the  construction  of  a  ten-story  court  house.  Esti- 
mated  cost.   $200,000. 

St.  PetersburK.  Fla. — Preliminary  plans  are  being  pre- 
pared for  the  construction  of  a  high  school.  Estimated  cost. 
$70,000.      L.   I).   Childs  is  Secy.,   Bd.   of  Education. 

nirinlnKbam,  Ala. — Pl.ans  are  being  prepared  by  H.  B. 
Wheelock  for  the  construction  of  a  four-atory,  55xl82-ft. 
building  on  First  Ave.,  between  isth  and  19th  St.,  for  the 
Southern   Land  Co.      Estimated   cost   is   $50,000. 

^Cleveland,  Ohio — The  Union  Building  Si  Improvement  Co., 
1836  P^uclid  Ave.,  has  awarded  the  contract  to  A.  B.  LOOMIS, 
2200  Deni.son  Ave.,  for  the  construction  of  a  slx-storv,  75x 
112-ft.  addition  to  Its  building.  G.  A.  Tenbusch,  185l"  East 
79th  St.,  Is  Arch. 

+rieveland,  Ohio — The  contract  for  the  construction  of  a 
one-Htory,  130x30n-ft.  building  for  the  Museum  of  Art  has 
been  awarded  to  the  CROWF':LL-Lt:NrX)FF-LlTTLE  CO.,  1951 
East    .'.7th    St.      The   estimated    cost    Is   $1,000,000. 

WlllouKhb)',  Ohio — (OrilcInD  — All  bids  received  for  the 
construction  of  n  three-story  high  school  have  l>een  rejected. 
New  l)ids  will  soon  be  received.  The  estimated  cost  Is  $S0,000. 
P.  C  Warner,  Hippodrome  Bldg.,  Cleveland,  is  Arch.  Noted 
Oct.   8   and   .fan.   21. 

IndlanapnIU,  Ind.— (Otilclal) — Wilbur  T  Mills.  Arch.,  Co- 
lumfms,  Ohio,  advises  us  tliat  bids  will  lie  received  about 
Apr.  1  for  the  construction  Of  a  ten-story  hotel.  The  esti- 
mated   cost    Is    IJOO.OOO.      Noted    Jan.    28. 

^Detroit,  Mich  The  contract  for  the  construction  of  a 
three-story,  10x1 3X. ft.  bank  for  the  Detroit  Trust  Co.,  Penob- 
scot Hldg,  has  been  awarded  to  the  A.  A.  ALHIIECHT  CO.. 
820   fenobscot   HIdg      The  estimated  cost  Is  $150,000. 

Detroit,  Mich. — The  Hoard  of  Education  has  petitioned  the 
Board  of  Kstlmate  to  appropriate  $1,250,000  for  the  construc- 
tion  of  seven,  20-room  schools.      Mulcomson   &   Hlgglnbotham, 


Moffat  Bldg.,  is  Arch.  Charles  P.  Gadd  is  Secy.  Bd.  of  Edu- 
cation. 

Detroit,  Mich. — The  Simpson-Tabernacle  M.  E.  Church  plans 
to  construct  a  building  at  Grand  River  Ave.  and  Sixth  St. 
The  estimated  cost  is  $100,000. 

Flint,  Mich. — Plans  are  being  prepared  by  Malcomson  & 
Higginbotham,  Arch.,  403  Moffat  Bldg..  Detroit,  for  the  con- 
struction of  a  school.  The  estimated  cost  is  $70,000.  George 
"V\'.   Cook   is   Pres.,   Bd.   of   Education. 

+Grand  Rapids,  Mich. — The  contract  for  the  construction 
of  a  four-story  building  for  the  Grand  Rapids  National  (i;ity 
Bank  has  been  awarded  to  HAUSER,  0"V\^EN'  &•  AMES,  40 
Pearl  St.      The   estimated   cost   is   $150,000.      Noted   -A.ug.    20. 

Lansing;,  Mich. — A  bill  has  been  introduced  into  the  legis- 
lature asking  for  an  appropriation  of  $750,000  for  the  con- 
struction   of   a    state    building   at   Lansing. 

Saginan-,  3lich. — Plans  are  being  prepared  by  C.  Howard 
Crane,  Ford  Blrtg.,  Detroit,  for  the  construction  of  a  theater 
for  the  Hippodrome  Theater  Co.     Noted  Jan.   14. 

+YpMi]anti,  Mich. — The  contract  for  the  construction  of  a 
two-story  school  has  been  awarded  to  H.  G.  CHRISTMAN  CO., 
South  Bend,  Ind.  The  estimated  cost  is  $100,000.  Noted  Sept. 
3  and  Nov.   19. 

♦  Chicago,  III. — The  general  contract  for  the  construction 
of  a  three-story,  67xl61-ft.  hospital  for  the  Citv  of  Chicago 
has  been  awarded  to  J.  "\V.  SNYDER,  122  South  Michigan  Ave. 
The  estimated  cost  is  $200,000. 

Chicago,  111. — The  University  of  Chicago  plans  to  construct 
a  three-story  gymnasium  at  5Sth  St.  and  Woodlawn  Ave. 
The  estimated  cost  is  $250,000.  Shepley,  Rutan  &  Coolidge. 
134    South   La   Salle   St.,   is  Arch. 

Chicago,  III. — According  to  press  reports,  work  on  the  con- 
struction of  the  Union  Station  will  be  started  about  Mar.  1. 
J.    J.    Turner    is    interested. 

Ottawa,  111. — The  Township  High  School  Board  will  con- 
struct a  high  school  on  Main  St.,  East  Ottawa.  The  estimated 
cost    is    $200,000. 

W'oodlaivn,  III. — R.  G.  Ackley,  of  Ackley  Bros.,  has  pur- 
chased a  95xl25-ft.  site  at  Blackstone  Ave.  and  East  63d  St. 
The  company  plans  the  construction  of  a  four-story  fireproof 
building,  to  cost  about  $150,000. 

Cudahy,  Wis. — The  Immel  Construction  Co.,  200  North  Main 
St.,  Fond  du  Lac,  at  $57,974,  submitted  the  lowest  bid  on  the 
general  contract  for  the  construction  of  a  three-story  school. 
Robert  A.  Messmer  &  Bro.,  Majestic  Bldg.,  Milwaukee,  is 
Arch.      Noted    Dec.    31. 

Green  Bay,  Wis. — Bids  will  be  received  about  Feb.  20  for 
the  construction  of  a  three-story,  45xl20-ft.  sanitarium  on 
AVebster  St.  for  the  Wisconsin  Deaconess  Hospital.  The  esti- 
mated cost  is  $50,000.  P.  T.  Benton,  605  Minahan  Bldg..  Green 
Bay,   is   Arch. 

Milnraukee,  Wis. — See  item  under  "Miscellaneous":  Park 
Improvements. 

Prairie  du  Chien,  Wis. — The  Directors  of  Campion  College 
plan  the  construction  of  a  three-story,  40xlS0-ft.  dormitory. 
The  estimated  cost  is  $125,000.  George  R.  Kister  is  Chn. 
Noted  Oct.  8. 

Racine.  Wis. — (Official) — Guilbert  &  Funston,  Arch.,  Rob- 
inson Blk..  advises  us  that  tlie  contract  for  the  construction 
of  a  two-storv,  133xl7S-ft.  school  will  be  awarded  Mar.  1. 
Noted  Oct.   29  and  Jan.   14. 

Des  Moines,  Iowa — Plans  have  been  prepared  for  the  con- 
struction of  a  four-story,  70xS0-ft.  home  for  nurses  at  the 
Methodist    Hospital.      The    estimated    cost    is    $40,000. 

Siou.x  City,  Iowa — Bonds  for  the  amount  of  $500,000  have 
been  sold.  The  proceeds  will  be  used  for  the  construction  of 
a   court   house.      Noted   Dec.   25,   1913   and   Jan.   14,   1915. 

Sioux  City,  Iowa — Press  reports  state  that  construction 
of  the  Lyon  Countv  courthouse  will  commence  about  Sept.  1. 
The    estimated    cost    is    $110,000.      Noted    Dec.    25    and    Jan.    14. 

Fertile,  Minn. — Plans  are  being  prepared  by  E.  F.  Broom- 
hall.  Arch.,  710  Alworth  Bldg.,  Duluth,  for  the  construction 
of   a   school.      The    estimated   cost    is   $50,000. 

MinneupoIlN,  Minn. — Tlie  lowest  bid  received  for  the  con- 
struction of  the  $200,000  Biology  Bl.lg.  for  the  University  of 
Minnesota  was  submitted  by  the  Fleischer-Rose  Construction 
Co..  Plymouth  Bldg.,  at  $140,613.  C.  H.  Johnston,  715  Capital 
Bank  Bldg.,   St.   Paul,   is  Arch.      Noted  Oct.   22   and  Dec.    31. 

Omaha,  Xeb. — John  L.  Kennedy  plans  to  construct  a  build- 
ing  on    16th   and   Douglas   St.      The   estimated   cost    is    $200,000. 

KunsaH  City,  Mo. — Plans  have  been  prepared  by  Keene  & 
Simpson,  Arch.,  for  the  construction  of  a  clubhouse  for  the 
Hlllcrest  Golf  &  Country  Club.  The  estimated  cost  is  $50,000. 
D.   W.   Eaton   is  Secy. 

+KI  Paso,  Tex. —  (Official) — The  contract  for  the  steel  work 
for  the  $.'■.00,000  high  school  has  been  awarded  to  J.  E. 
MORGAN,  at    $105,990.      Noted   Sept.    17,    Dec.    10   and  Jan.   21. 

Colorado  Springs,  Colo.^The  Directors  of  St.  Stephens 
School  for  BovH  will  construct  an  addition  at  .Vustin  BlufTs, 
four  miles  northeast  of  Colorado  Springs.  The  estimated  cost 
Is   $100,000.      Ralph    10.    Boothby    Is   Headmaster. 

liOM  .AiigeleH,  Calif. —  I'lans  have  been  prepared  for  the 
construction  of  a  two-story,  reinforced-concrete.  Class  A 
station  on  the  east  bank  of  the  Los  Angeles  River  near 
Seventh  St.  for  the  San  Pedro,  Los  Angeles  &  Salt  Lake  R.R. 
The   estimated   cost   is   $260,000. 

.Sncrnnicnto,  <'nllf. — Plans  have  been  prepared  by  R.  A. 
IIiTold  .\rch.,  for  the  construction  of  a  Masonic  Temple  at 
I2tl>  and  J  St,     The  esllniated  cost  Is  $200,000. 

Snu  Francisco,  riillf.  The  lowest  bid  received  for  tlie  con- 
struction of  a  ii;itli(.l(ii;lcal  building  and  garage  at  the  t^an 
Krnncl.Mco  Hospital  was  that  of  James  1^,  McLaughlin,  at  $78,- 
990. 

The   <;enrrnl    l''.<|iilp»iciit   <'o..  .TO   (^huTi-h   St..   Now  York,  hns 

established  n  I 'hlladeljililu  >.IIUe  In  the  Commercial  Trust 
Bldg.      K.  G.    Lewis  Is   Mgr.   of  the   IMilla<lel|>hla   olllco. 
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*I>.-not..|.    work    iiclv.'itlii<.cl    III    KNdlNlCKHINO    NKUH. 
♦  Ut'iiol.  H   iiiiiliiut   iiwulilid.      Tlin    imliu«   of   bldUiTH  iiwill 


Knutrrn    llulldinK    <t|irr;.(l«na    tialn 

Moro  fnvoiiiMn  lliiiii  \mi»  to  l.i.  .•M.rrliMl  w.ro  Oif  luill.lliiir 
rctuinn  for  Jniiuaiy.  Inipoi  l.iiil  kiiIiih  wrio  iiiikIo  In  All.iiii>. 
lloHtoii  N<w  Voik.  SpiliiKlli'l.l.  SytiiiiiMO  iiiul  SI.  I^ouIh.  I  In- 
liiiko  fiillliiK  off  In  Sail  riaii.lN.'o.  I'liUf.  wiix  iiiilinpiH  Hint,  tli.- 
lumo  oiuTullonn  tln'io  limt  yriir  woro  uiiiihuiiI.  In  23  cllli-M  In 
tho  KiiMttMii  StalcM  thoio  wan  a  uiilii  of  12';.  Thin  Im  an  Ini- 
l>ort:inl  liui.asx  ami  tlio  fa<l  tliat  It  Jionan  In  tho  ICaHt  1m 
tnkiii  to  nitan  thiit  ii  Kin'lrial  Inipiovcninit  throinrli  the  couii- 
trv  may  noon  ln'  rxiM-tt.'il;  i  ('■■•nhIoii  In  ImihImcmh  In  nsually 
nr-«t  fflt  on  tho  AtlanlU-  H.>al.oai<l  ami  tin-  Ili.il  ImprovtMiifiit  In 
triiilo  l»  llk.-\vl.M.<  Khown  th.i.'.  'I'h..  falllnK  off  In  H  Southuin 
cities    wim    fur   U>«k    than    rspntcd. 

Month  of  Jnnunry 

KASTKKN  STATES  ,,., 

1915  1914 

Albany.  N.  T »?l?-290  ^l^'-D!!,^ 

Haltlmoro.  M.l ^;:;.0'2  47X  .90 

Boston,   Ma.ss ^•''   :"?;i  *-UV-llr 

Ull'rf;?,^'^'-^:""":. :::::::::::::::::::     3  :  Js  :5oo 

Kll.aheth.   N.   J ^-."4  o?.H3? 

Hartfonl.  Conn 12l'-^65  -iS'SoA 

llnhnktMi      \     J        32ii,000  63,4SO 

Jersey  Citv'  N    J                         .      137.800  SS.r.OO 

Newark     N     J        .  .  ! .  .  ! ! .  . 339:708  3r,3.214 

Now     Hodfoid,    Mass ,IH'r'?  'ilHol 

Now    Haven.  .Conn 132.15u  264,320 

^'NHntriUan  '  .^' ~ 7.S30.1O0  3.r.ll.lO0 

Hr.nx                                      .     2.072  2i-.0  1.31fi,S50 

Brooklyn 1.373.095  2,4r.9,290 

Queens          ■     642  624  1,073.507 

Paterson    X'j"                73,895  29,941 

Phlladephlti     Pen  1        910.805  1,247.985 

PlttshvirKh.  Penn ■'^r'ani  ii aQT^ 

RendlnK.   I'enn.    5.900  \Uiln 

IJnrhpstpr     N     Y        246.717  iai.iiU 

icr-inton    Penn                             38,170  101.925 

^nr?nefi"ld     Mass                        .     266  005  162.520 

Svraou"e     -V     Y 219,715  68,700 

rtk-^    n'Y  '       : 53  600  43,600 

Worcester, '  JlKss.'  ' 77.276  530.184 

Totals     $22,504,478  $19,467,336 

CENTRAL,  STATES 

1913  1914 

Akron.    Ohio     $45,635  $138,150 

Pnntnn    Ohio                   31,17n  ll.ZUU 

Ch?caei     111      4.327  900  4,726,900 

ClncfnnAti     Ohio 451,350  580,910 

Cle?l"and'Ohio    .::.: 1.116.080  1.298.620 

Columbus,  Ohio    Sg.lOO  ^i^-iii 

Eva'ns'vinl '  ind.-  ::::::::::: 69:050  70.236 

Grand   Rapids    Mich 80,0 ,2  341,240 

Indianapolis,   Ind ^HVn  IHU 

Kansas   City,   Kan J2-S?2  «sl  9I" 

Kansas   City,    Mo i^Vl52  IMtl 

Milwaukee.   Wis ?2?'?JS  ^ni'rn- 

Mlnneapolis.   Minn 485.100  ..04..nj, 

Oak    Park.   Ill H?'l§i  iCn'Iin 

Omaha.   Neb 16».075  S0.440 

PporiT     Til                                         1  16.000  ll.2..2U() 

St  Louis  ■  MO. ::::::: : 1.094.673  854,122 

at     Paul     Minn                   699,258  514,312 

Toledo    Ohio :  : 537:297  234,894 

Youngstown,   Ohio    73.250  6^.367 

Totals   $11,618,556  $14,430,511 

SOUTHERN   STATES 

1915  1914 

Atlanta,  Ga $273,796  $.320,965 

BirminKham,   Ala ll'l 'A  ^i2-;i^ 

Chattanooca.   Tenn ^  rM  J-  j??'ic  I 

Dallas.  Tex.   "S'SSi  illll'^- 

Ft.   Worth    Tex »0.70d  1.9,26.. 

Houston,  Tex li^ii  \l^'-Al 

Louisvilfe,  Ky ?AI-J??  ?fi?'vm 

Memphis,  Tenn }91-2i;?  ?«}•„-? 

New   Orleans.   La 146,999  204,0.1 

Norfolk     Va                          119,864  IJO.ib.) 

Richmond:  Va. ' : : 159,840  1S9.704 

San    Antonio.    Tex S2'?H5  ?iA'5S'- 

Tamna    Fla       53,180  1:)0,49.t 

WasiilAgton.  D.  C 470,328  461,760 

Totals    $2,163,249  $3,511,661 

WESTERN    STATES 

1915  1914 

Denver.  Colo *ni'52!i  n*?-!;-:!'.' 

I.08    Anpele-s,    Calif S^S'S^S  ^'i^r-S^'; 

Oakland.    Cailf ?5HI^  V'.'At^, 

T-.rtlnnd,    Ore 372,690  444. «no 

s     r   T.nke  CItv,  1-tah .55,52?  HI-^L'? 

-          nieeo     Calif 269.425  36;.,0S5 

Iranclsoo.    Calif 868.797  7.349,slii 

.-^.attle.   Wash.    <2»-SS.5  1.206,5M. 

Spokane.    Wash 92.185  34.04o 

Totals $3,392,000  $11,191,326 
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to  pri'MM  iirportM  C^hiiiininK  M.  Ward, 
IH  inaklnn  BurvoyM  for  tho  projected  railroad 
li>  .  onnei  t  New  port  News  unci  VVuHhlnnlc.ii.  <;.  T.  Ilobart,  U  C. 
.Slei'le   ami    W.    \V.   Terry,    Norfolk,    Va.,   arc   liiteieMtcd. 

VIritlniR  -.Norfolk  &  WoHtern  Ry.— It  In  reported  that  thin 
conipanv  will  build  IrnckM  on  tho  property  of  tho  Uupont  Co. 
near  City   point.   Va. 

Wrut  Vlrnliiln  -Huckhannon  &  Northern  R.R. — According 
to  pie.MH  reporlM  HiirvuVM  arc  belnjf  iii;ide  by  tbiH  company  for 
tho  .xn-nsioii  of  Its  IliM!  from  Kairmont  to  ClarkHbur«,  W.  V  a., 
about  17  nilleM.     S.  I).  Hiady,  Fuirmont,  W.  Va.,  is  Ch.  Kngr. 

+Mou<h  Cnrollnn-  Southern  Rv. — A  contract  for  aildltlonal 
track  construction  at  lO.-ist  Spartanburg  and  Spartanburg 
.lunction  has  been  awardeil  by  this  company  to  J.  DAVIS 
POWl'.LL,.    Columbia,    S.    C. 

Klorliln — St.  .Johns  &  Southwestern  Ry. — This  company  Is 
beliiK  orKanlzed  for  the  purjiose  of  constructing  9  miles  of 
road    from    ,St:irke,    Fla. 

4.|.oiilMlnnn  —  Vicksburt?.  Alexandria  &  .Southern  R.R. — 
This  conipanv  has  awarded  a  contract  to  F.  T.  CONSTANT. 
Alexandria.  La.,  for  building  a  yard  and  3%  miles  of  side 
tracks. 

Muntnna — Great  Northern  Ry. — It  has  been  announced  that 
this  conipanv  plans  to  expen<l  approximately  $15,000  In  im- 
i)ri>vemiMUs  to  its  road  bed  in  the  vicinity  of  lOun-ka,  Mont. 
Work  will  bcKln  In  the  early  spring.  The  embankment  will 
be  riprapped  with  Ioks  between  Fortine  and  Eureka.  A.  H. 
Hogeland,   St.    Paul,   Minn.,    is    Ch.    Eniifr. 

TexBM — Galveston,  Harrisburs  &  .San  Antonio  R.R. — Sur- 
veys are  being  made  by  this  company  for  the  extension  of  its 
line  from  Heeville  to  Fowlerton,  Tex.,  about  70  miles.  W.  B. 
Scott,   Houston,   Tex.,   is    I'res. 

TrxfiM — Houston  &  Urazos  Valley  Ry. — This  company  con- 
temidntea  buildinp  a  line  from  Anchor  to  Bryanmound,  Tex. 
T.  G.   Hanks,  Freejiort,  Tex.,  is  Supt. 

Idaho  —  Oregon  Short  Line  R.R. — This  company  will 
complete  lines  from  Menan  to  .St.  Anthony,  and  from  .St. 
Anthony  to  Lincoln.  A  tunnel  480  ft.  long  will  be  driven 
through  the  mountain  at  Gibraltar,  on  the  Yellowstone  line, 
and  a  new  passenger  station  and  yards  will  be  built  at  Po- 
catello.     Carl  Stradley,  Salt  Lake  City,  Utah,  is  Ch.  Engr. 

OreKon — Poe  &  Deveraux,  Eugene,  Ore.,  contemplate  the 
construction  of  a  logging  railway  into  the  timber  lands  on 
Lost  Creek.  The  line  will  connect  with  the  Natron-Oat- 
ridge  branch   of  the  Southern  I'acific  Co. 

ELECTRIC  KAILWAYS 
BiifTalo,  X.  Y. — A  franchise  has  been   granted  to  the  Fron- 
tier Electric  Ry.  Co.  to  extend  its  lines  across  Kenmore   Ave., 
Main   St.   and    intervening   streets,    Buffalo. 

Clymer,  N.  Y. — The  Columbus  &  Mayville  R.R.  Co.  has  asked 
the  Council  for  a  franchise  in  Clymer.  The  plans  are  for 
building  an  electric  railway  between  Jamestown  and  Clymer. 
IVeiv  Roehelle,  N.  Y. — The  City  Council  has  been  requested 
by  the  Trolley  Committee  of  the  City  Club  to  grant  the  West- 
chester Electric  Ry.  Co.  a  franchise  to  build  an  electric  line 
from  Mount  Vernon  through  Winyah  Ave.  to  connect  the  end 
of  the  North  Pelham  line  with  North  Ave.,  and  to  extend  the 
Hudson  I'ark  double-track  line  along  Franklin  Ave.  William 
B.  Wheeler,  519  South  Fifth  Ave.,  Mount  Vernon,  is  Supt. 

Trenton,  N.  .1. — An  extension  of  the  Hamilton  Ave.  line  of 
the  Trenton  &  Mercer  County  Traction  Corporation  into  East 
Trenton  is  being  urged  by  the  citizens  of  AVilbur.  William  H. 
Hitchcock  is  Gen.   Mgr. 

MoronnellMbiirK,  Penn. — The  McConnellsburg  &  Fort  Lon- 
don Rv.  Co.  has  applied  for  a  charter  to  build  an  electric 
railway  from  JlcConnellsburg  to  Fort  London,  Penn.  Edward 
J.  Post  and  D.  H.  Patterson   are  among   the  incorporators. 

Lynchburi::,  Va. — The  Lynchburg  Traction  &  Light  Co.  con- 
templates the  extension  of  its  line  over  the  proposed  viaduct 
across  the  James  River  to  Madison  Heights.  J.  "W.  Hancock, 
Lynchburg,  is  Gen.  Mgr. 

Xewbern,  N.  C. — The  Newbern-Ghent  St.  Ry.  Co.  will  ex- 
tend its  electric  railway  in  Newbern.  C.  J.  McCarthy,  New- 
bern,  is  Gen.  Mgr. 

Colnmbin.  S.  C. — The  Columbia  Ry..  Gas  &  Electric  Co.  will 
lay  new  track  on  its  Elmwood  Ave.  line.  Alfred  Wallace,  Co- 
lumbia,  is  Gen.  Mgr.  and  Pur.  Agt. 

Now  Orleans.  La. — A  douhle-track  railway  Is  planned  for 
the  lower  section  of  the  city  below  Canal  St.  Charles  Torreo- 
grossa  and  Joseph  F.  Ebert,  New   Orleans,  are  interested. 

Shreveport,  La. — The  Shreveport  Traction  Co.  plans  to  build 
an  extension  from  Waverly  to  South  Highlands,  about  1V4 
miles. 

JoneMhoro,  Tenn. — The  Tennessee  Eastern  Electric  Co. 
plans  to  build  an  electric  railway  from  Jonesboro  to  Johnson 
City,  at  a  cost  of  $100,000.  Jonesboro  has  appropriated  $25,000 
for"  the  work. 

I.ouiHville,  Ky. — Plans  are  being  prepared  for  the  Louisville 
Jt  Interurban  R.R.  Co.  for  a  seven-mile  extension  from  Fort 
rreek  to  Jlount  Washington.  T.  J.  Mlnary.  316  West  Jeffer- 
son St.,    is  Gen.  Mgr. 

Eawt  Linden.  Ohio — The  East  Linden  Electric  Ry.  Co.  has 
been  granted  a  franchise  by  the  Commissioners  of  Franklin 
Coimty  for  a  line  from  the  Leonard  Ave.  viaduct  In  Columbus 
to  East  Linden. 
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YounKStOTrn,  Ohio  —  The  Toungstown  &  Southern  Ry.  Co. 
will  double  track  its  line  from  Youngstown  to  Southern  Park. 
The  Council  will  soon  be  requested  to  grant  the  franchise. 
David  Tod  is   Receiver. 

Murphysboro,  111. — The  Murphysboro  &  Southern  Illinois 
Ry.  Co.  will  try  to  obtain  a  franchise  from  the  Mayor  and 
City  Council. 

Wichita,  Kan. — The  Arkansas  Valley  Interurban  Ry.  Co.  Is 
considering  plans  to  extend  its  lines  to  Hutchinson.  The  com- 
pany also  contemplates  extensions  to  Great  Bend,  Larned  and 
other  towns,  both  north  and  west.  Charles  D.  Bell,  Wichita, 
is  Supt. 

TulMa,  Okla. — The  Tulsa-Sand  Springs  Interurban  Ry.  Co. 
plans   to   extend   its   line   to  Owasso   Lake. 

Talxa,  Okia. — Charles  Page,  Tulsa,  is  reported  interested  in 
the  construction  of  an  electric  interurban  railway  from  Tulsa 
to  Collinsville,  about  16  miles. 

Fresno,  Calif. — .\  request  has  been  made  by  the  Fresno  In- 
terurban Ry.  Co.  to  the  City  Council  for  a  franchise  over  cer- 
tain streets  in  Fresno. 

River.Hide,  Caiif.  —  The  Board  of  Supervisors  has  been 
asked  by  Floyd  Brown  and  associates  for  a  50-year  franchise 
to  build  an  electric  railway  along  the  county  highway  in  Riv- 
erside.    Bids  on  the  franchise  will  be  opened  on  Mar.  3. 

Stellarton,  X.  S. — The  Pictou  County  Electric  Co^  Ltd., 
Stellarton,  is  considering  extending  its  line  from  Pollers 
Bridge  to  Pardale,  about  one-half  mile.  L.  T.  Flaherty,  New 
Glasgow,  X.   S.,  is  Mgr. 

LIGHT.    HEAT    AND    POAVER 

-^Bath,  >'.  Y. —  (Official) — The  following  bids  were  opened 
Feb.  2  for  alterations  to  the  electric  plant  at  the  Soldiers  and 
Sailors'  Home,  Bath.  Plans  (A)  and  (B):  New  York  Con- 
struction Co..  1328  Broadway,  New  York,  (A)  $3642.  (B) 
$6533;  Electric  Development  &  Contracting  Co.,  81 1  Broadvyay, 
New  York,  (A)  $3513.  (B)  $6842;  T.  Frederick  Jackson  Inc., 
99  John  St.,  New  York.  (A)  $3560,  (B)  $6700;  Edward  Joy  Co., 
Syracuse,  (A)  $4949,  (B)  $9443;  Buffalo  Electric  Co.,  55d  Wash- 
ington St.,  Buffalo,  (B)  $9350;  Buffalo  Electric  Contracting  Co., 
29  Broadway,  Buffalo,  (A)  $4800,  (B)  $11,100;  Peter  Keeler 
Building  Co.,  Albany.  (A)  $3796,  (B)  $6604;  Nelson  Wait  Dal- 
ton,  Thompsonville,  Conn.,  (B)  $14,165;  Wheeler  &  Crane  Elec- 
tric Co  Rochester,  (A)  $7800;  WooUey-James  Construction 
Co.  Inc.,  Rochester,  (A)  $3381.  J.  E.  Ewell  is  Commandant. 
Noted  Jan.  14. 

•  Letchworth  Village,  N.  Y. —  (Thiells  post  office) — (Official) 
Bids  were  opened  Jan.  30  by  the  Board  of  Managers,  Letch- 
worth  Village,  for  the  construction  of  a  power  house,  equip- 
ment for  a  central  heating  plant,  heating  plant  for  laundry 
building,  and  underground  piping.  The  three  lowest  bids  for 
each  division  of  the  work  follow:  Power  house,  Simon  Russek 
Inc.  $13,610;  Harriman  Industrial  Corporation,  $13,794;  J.  F. 
Growe  Construction  Co..  $13,975.  Heating  plant  equipment, 
Blake  &  Williams,  $44,988;  John  W.  Danforth  Co..  $49,344;  W. 
B  Armstrong  Co.,  $49,426.  Laundry  building  heating  plant, 
Gilles  &  Geoghegan,  $8990;  Blake  &  Williams  $9400;  R  T. 
Ford  Co.,  $9700.  Underground  piping,  Blake  &  Williams,  $18,- 
290;  W.  B.  Armstrong  Co.,  $20,571;  J.  A.  Almirall  &  Co.,  $21,- 
638.     Noted  Jan.   14. 

-^Newark,  N.  Y. —  (Official) — Bids  will  be  received  until 
noon  Mar.  4,  by  Henry  H.  Stebbins,  M.  D.,  Pres.  Bd.  of  Trus- 
tees New  York  State  Custodial  Asylum  for  Feeble  Minded 
Women,  Newark,  for  heating,  plumbing  and  electric  work  for 
a  cottage  for  92  inmates,  and  for  heating,  plumbing,  drainage 
and  electric  work  for  a  hospital  building  at  the  Asylum. 
Lewis  F.  Pilcher,  Capitol,  Albany,  is  State  Arch. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
were  opened  Feb.  1  by  the  Superintendent  of  School  Buildings 
for  electrical  equipment  in  new  Public  School  50,  Driggs  Ave. 
and  South  Third  St.,  Borough  of  Brooklyn,  as  follows:  T. 
Frederick  Jackson  Inc.,  $10,447;  New  York  Construction  Co.. 
$10  626-  Jandous  Electric  Equipment  Co.  Inc.,  $10,2.'>3;  Eugene 
Frank  $11,093;  Peet  &  Powers,  $10,555;  Electrical  Develop- 
ment  &   Contracting   Co.,   $10,734.      Noted   Jan.   28. 

New  York,  N.  Y. —  (Borough  of  Queens) — (Official) — Bids 
were  openj-d  Feb.  1  for  electrical  equipment  in  new  Public 
School  91  Central  Ave.,  Glendale,  Borough  of  Queens,  from 
the  following:  T.  Frederick  Jackson  Inc.,  $»660;  Jandous 
Electric  Equipment  Co.  Inc.,  $9268;  Peet  &  Powers,  $9555;  New 
York  Construction  Co.,  $9372.     Noted  Jan.  28. 

.*Weat  Haveriitraw,  N.  Y. —  (Official)— Bids  will  be  received 
until  1pm  Feb.  16,  by  George  Blagden,  I'res.  Bd.  of  Mgra., 
New  York  State  Ho.spltal  for  Cripple<l  and  Deformed  Children, 
We.st  Haverstraw,  for  heating,  plumbing,  drainage,  electric 
work  and  electric  elevator  for  a  new  hospital  building.  Lewis 
F.  Pilcher,  Albany,  is  State  Arch. 

^Newark,  N.  J.— The  Public  Service  Electric  Co.  has 
awarded  the  contract  for  the  construction  of  its  power  plant 
SJT^he  Passaic  River  at  Point-no-Point  to  the  BROKER  CON- 
STK('CTIO,V  CO.,  Newark,  at  about  $270,000.  Noted  July  2, 
1914.   and   Jan.   14. 

<'am<len,  Tenn. —  It  l.s  reported  that  the  local  electrlc-llght 
plant,  owned  by  J.  S.  Madrey  &  Sons,  was  recently  destroyed 
Dy  fire. 

Darton,  Ohio — PresH  reports  state  that  the  Dayton  Power 
&  Light  Co.  has  purchaseil  a  32-acre  site  south  of  the  city, 
upon  which  it  win  bulhl  a  central  plant.  The  eoinnany  has 
recently  acquired  electric  plants  In  Troy,  PIquu,  Wilmington. 
Osborn  and   Xenla.  Ohio. 

Knmt  l"ale»llne,  Ohio — The  Board  of  Trusteea  of  Public 
Affalm  has  been  authorized  by  the  City  Council  to  purchaao 
new  equipment  for  the  municipal  electrlc-llght  plant.  U  in 
reported  that  the  output  of  the  plant  In  t"  ho  i)ractlcally 
doubled.  W.  H.  Van  FosBon  l«  Mgr.,  Supt.  and  I  ont.  Agt.  of 
the  plant. 

Unlion,  Ohio— The  Gallon  Iron  Works  &  Mfg.  Co.  In  pre- 
paring to  add  an  electric  power  and  light  i>lant  to  Itn  o»tab- 
flHhment  on  Houth  St.  Work  on  the  bulliling  will  begin.  It  la 
reported,   an  noon  as  weather  oondltlonn  permit. 

Lorain.  Ohio — The  Cltv  Council  will  hold  a  nperliil  election 
to  vote  on  the  (luentlon  of  entabllnhing  a  municipal  olectrlc- 
llght  plant.  Oeorgo  N.  Damon  In  City  Clk.  Noted  Nov.  19  and 
Jan.   14. 


Garrett,  Ind. —  (Official) — Bids  will  be  received  until  8  p.m., 
Mar  4,  by  the  Citv  Council,  for  one  steam  engine  driven  gen- 
erating unit  of  20"0-kva.  capacity,  three  phase,  2300  volts,  60 
cycles,  with  the  necessary  exciter,  switchboard  and  other  ac- 
cessories.    W.  W.  Mountz  is  City  Clk. 

Oxford,  Mioh. — Press  reports  state  that  the  Edison  Illum- 
inating Co.  of  Detroit  has  submitted  an  offer  to  the  City  Coun- 
cil to  purchase  the  municipal  lighting  plant  of  Oxford  for 
$20,000. 

Carbondale,  III. — It  is  reported  that  the  lowest  bid  received 
for  the  construction  of  a  power  plant  at  the  State  Normal 
Universitv  at  Carbondale,  was  that  of  Urbauer  &  Atwood,  106 
South  12th  St.,  St.  Louis.  Mo.  The  building  will  be  of  brick, 
one  storv,  3Sx51  ft.  The  cost  of  plant  and  equipment  will 
be  about"  $40,000.     Noted  Jan.  14. 

Wyocena,  Wis. — The  Board  of  Supervisors  of  Columbia 
County,  Portage,  has  appropriated  $15,000  for  the  construc- 
tion and  equipment  of  a  central  heat,  light  and  power  plant 
for  the  group  of  county  buildings  at  Wyocena.  A  previous 
appropriation  of  $30,000  had  been  made  for  the  construction 
of  a  new  almshouse. 

Larchwood,  Iowa — It  is  reported  that  bids  will  be  received 
shortly  for  the  construction  of  an  electric-lighting  system. 
Bonds  for  the  purpose  were  recently  voted. 

Sioux  City,  Iowa — It  is  reported  that  the  Sioux  City  Gas  & 
Electric  Co.  contemplates  improvements,  to  cost  about  $50,000, 
to  its  plant  and  equipment.  L.  L.  Kellogg,  Sioux  City,  Is  Pres. 
and   Mgr. 

Osseo,  Minn. — Bonds  for  $9000  have  been  issued,  the  pro- 
ceeds of  which  will  be  used  for  the  installation  of  a  municipal 
electric-light  plant.  W.  C.  Buck,  4S21  Fremont  Ave.  S.,  Min- 
neapolis,   is    Engr.-in-Charge. 

Winfleld.  Kan. —  (Official) — Bids  will  be  received  until  5 
p.m.,  Feb.  19,  by  the  City  Clerk  for  a  500-kw.  turbo-gen- 
erator, condenser  and  auxiliaries.  Separate  bids  will  be  re- 
ceived at  the  same  time  for  the  installation  of  a  switch- 
board. 

Sentinel  Butte,  N.  D. — It  is  reported  that  the  Sentinel  Butte 
Commercial  Club  is  promoting  arrangements  for  the  installa- 
tion of  an  electric-light  plant  for  the  town. 

Stephens.  .\rk. . — •  Press  reports  state  that  the  Arkansas 
Power  Co.,  Malvern,  is  considering  the  installation  of  an  elec- 
tric-light plant  in  Stephens.  It  is  said  that  energy  for  the 
operation  of  the  plant  will  be  obtained  from  the  Camden 
plant  of  the  company.  E.  T.  Reynolds  is  Mgr.  of  the  plant 
at  Camden. 

Yale,  Okla. —  (Official) — See  item  under  "Water  Supply- 
Irrigation." 

Fort  Morgan,  Colo.- — The  City  Council  contemplates  the 
purchase  of  a  200-kva.  alternating-current  generator  and  en- 
gine for  the  municipal  electric-light  plant.  George  G.  Cox  is 
Supt.  of  the  plant. 

Rober>al,  Que. — It  is  reported  that  J.  E.  Thibault,  Bagot- 
ville.  Que.,  has  prepared  plans  for  a  new  electric-lighting 
system  for  Roberval.  It  is  proposed  to  install  sufficient 
equipment  to  furnish  600-hp.  by  developing  a  water  power 
about  three  miles  from  the  town. 

Hnntsville.  Ont.. — The  Town  Council  plans  to  extend  the 
present  municipal  lighting  system  at  an  estimated  cost  of 
$4000.  G.  Ralston  is  Mgr.  of  the  plant.  T.  W.  Cullom  is 
Town   Clk. 

BRIDGES 
Yarmouth,  Maine — A  resolution  has  been  introduced  into 
the  legislature,  asking  for  an  appropriation  of  $12,366  to  be 
used  for  rebuilding  a  bridge  over  the  west  branch  of  the 
Pleasant  River  in  the  town  of  Yarmouth.  The  bridge  will 
be  built  under  the  supervision  of  the  State  Highway  Com- 
mission. 

+Concord,  N.  H. — The  Board  of  Public  Works  has  awarded 
the  contract  for  the  construction  of  three  bridges  to  the 
BERLIN  CONSTRUCTION  CO.,  Berlin,  Conn.,  as  follows: 
Federal  Bridge.  $20,625;  Sewalls  Falls  Bridge,  $14,318;  Borough 
Bridge,  $4075.  The  contract  for  the  Main  St.  Bridge,  Pena- 
cook,  was  awarded  to  the  PENN  BRIDGE  CO.,  Beaver  Falls, 
Penn.,   at   $12,900.      William   B.   Howe   is   City   Engr. 

Anbury  Park,  N.  J. — It  is  reported  that  the  Board  of  Chosen 
Freeholders  of  Monmouth  County,  Freehold,  is  considering  the 
construction  of  a  bridge  over  the  Shark  River  in  connec- 
tion with  state  work  on  the  new  inlet  at  this  point.  The 
bridge  will  be  about  225  ft.  long. 

South  River,  N.  J. — It  is  reported  that  the  Board  of  Chosen 
Freehohlers  of  Middlesex  County,  New  Brunswick,  has  ap- 
proved plans  for  the  construction  of  a  bridge  at  South  River. 
Alvln    B.    Fox,    I'erth    Amboy,    is    County    Engr. 

^Philadelphia,  Penn. —  (Official) — Bids  will  be  received  un- 
til noon,  Feb.  25,  by  M.  L.  Cooke,  Dir.  of  Pub.  Ser.,  for  the 
construction  of  a  concrete  bridge  to  carry  Broad  St.  over  the 
Joint  four  track  railroad.  South  Philadelphia  track  eleva- 
tion. For  further  information,  see  advertisement  under  "Con- 
tracts To  Be  Let." 

I.awreneevllle,  Vn, —  (Official)— Bids  will  be  received  until 
noon,  Feb.  19,  bv  the  Board  of  Supervisors  of  Brunswick 
County  for  the  construction  of  a  steel  bridge  over  the  Meher- 
rln  Itlver  about  two  miles  south  of  Lawrenceville.  W.  T. 
Sledge  la  Clk.  Bd.  of  Superv. 

Bowllnir  Green,  Ky. — It  Is  reported  that  the  Warren  County 
Fl.scal  Court  l.s  coriHlderlng  the  construction  of  a  new  bridge 
over   the   Barren    lUver. 

rinrlnnntl.  Ohio — (OlUclal)— Bids  will  be  received  until 
noon,  I<"el).  26,  by  the  Board  of  Commissioners  of  Hamilton 
County  for  the  con.striictlon  of  a  concrete  bridge  on  the  Pot- 
tonger  ltd  ,  Colerain  Township,  Spoclftcatlon  No,  731.  Albert 
Helnhardt    Is    Clk.    of   Conirs. 

Clnelnnntl,  Ohio — (Official) — We  nro  advised  by  F.  L.  Rna- 
rhlg.  Ch.  Kiigr.  DIv.  of  Structures,  Bd.  of  Pub.  Sor.,  that  bids 
for  the  construction  of  a  relnforced-concrote  arch  at  the  Park 
Ave.  entriinco  to  Eilen  Park,  over  Kemper  Lane,  will  not  bo 
advortlnod  before  the  middle  of  April.  The  estimated  cost  of 
the  ntructuro  In  $165,000.  Bids  will  be  received  by  I'hillp 
Foadlck,  Dir.  of  Pub.  Ser.     Noted  Nov.  26  and  Dec.  10,  1914. 
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I.rxliiHioii.  Ohio  (OmolaD  — HIilH  will  bn  rot'xlveil  until  noon. 
Feb  I'i  I'v  Jnhii  A.  l>i«llon,  Auilr.  of  lllchnionil  «'ounty.  Muna- 
nnbi  I'lilo  for  tho  conMliucllon  of  111.-  Uliuk  llililKf.  ono 
nillo"  noithw.Ht    of    l.«<xliiKlon.      l".    h.    Hunhi-y    Ih    County    .Surv. 

I.lmn,  »)hl«>— Tho  Cltv  Couiull  him  nlulnoil  A.  W.  Ortiiivo- 
nor.  fondull.  KuKi..  Kort  Wiiyiir.  liul..  to  |iro|>itro  iiIhum  for  n 
now  iMinnoto  brlilKo  ovor  Ibv  ottiiwii  Itlvtn-  on  IMno  HI.  I  Im 
..■tiniiitoil   loMt    lit   J.1i).ooo. 

I>aiiB<  Town,  «»hl«-  Thi<  noiint  of  <'onunlHr«lon«rM  of  Hullcr 
County.  Ilunillton.  hiiH  Imil  planN  prt'jmrnl  by  K.  M.  nmnnirrlK, 
t'ountv  llnnr.  for  llii<  oonntrui-tlon  of  ii  130-ft.  Bti-rl  brIilK" 
over  tlio  Mliiml  Ulvrr  iit  fount  Town  The  oHtlmiitvd  co«t, 
InoludinK    r<>|>iilrH   to   tbo  iibutnuMilH.    Ih   |T413. 

4iKc>4>rar,  Mloh. — Tlii<  Ki-orMo  TownHblp  Hoiird  ha*  nwiirdiul 
the  oontnu-t  for  tlit>  t-on»l ruction  of  ii  liiiHculc  lirldno  ovor  thci 
KoorHO  Klvor  ut  \V.-»t  .I.-ITirHon  Av<-.  to  the  TOI.KUO  HUIIxiK 
«  t'UANI':  CO.,  ToU-do.  l>hlo.  lit  |:U.4yi).  Notod  Oct.  1  and 
SS.    1'.'14.  Jixn.    7,   U>ir>. 

^Atklniiou.  III. —  tOllliliil) — Till)  IllKliway  .SuiuMlnt.nd.nt 
of  Honrv  roiiiitv  liaH  awardod  tl>i<  oontraol  for  tlu-  i-onHlrur- 
tlon  of  tin-  .I.roiuo  Mlaik  and  I,.>\vIh  HridK'oH  to  tho  TOUTKU 
McCl'KI.Y   CO.NSTUITTIO.N   CO..  at    $<:i'JO.      Notrd    .Ian.    2S. 

^Murrnto.  III. —  (OllUlan— The  County  Suporlnlcndint  of 
HlKlnvavM  has  awarded  tho  fontract  for  th<>  i-onstructlon  of 
the  Mount  Morlah  Church  Hrldtto  to  tho  KAST  ST.  I.OIIIS 
BUIIm;!';  CO..  Kast  St.  I.ouIh.  111.  The  contract  for  tho  I'onco 
BrUlKo  was  awardod  to  H.\UI.AN  *  UAUMUIOUUKU,  Gruen- 
Vlllo,  111.      .Noted  Jan.   ll.S. 

Orrrn  liny.  Win. — Tho  Common  Council  hiiH  accepted  tho 
plans  of  the  Strauss  }lasculo  HrldRO  Co.,  Chicago,  111.,  for  a 
now  brIdK'O  over  tho  Kast  Klvor  at  Main  St.  Tho  Council  has 
ordorod  tho  estlniatos  of  cost  to  be  submitted  at  Its  next 
mcetln»7.  It  Is  reported  that  bids  will  be  asked  as  soon  as 
possible. 

Mllwankr<>,  Win. — It  Is  reported  that  bids  will  he  asked 
for  the  construction  of  the  new  State-Martin  St.  nrldfre  as 
soon  as  tho  War  I)epnrtmont  has  finally  approved  of  the  plans. 
The  estimated  cost  is  $175,000,  IMans  were  prepared  by  J.  C. 
Plnnev.  Supt.  of  ItrldKcs.  Kred  C.  Simons  Is  Comr.  of  Pub. 
Wks.  "  Noted  Apr.   9  and  Jan.   7. 

Shawnno.  WIh. — Bids  will  be  received  until  ."?  p.m.,  Feb.  23. 
by  O.  C.  Kollnian.  lU^liWiiy  Comr.  of  Shawano  County,  for 
the  construction  of  a  liO-ft.  skewed  plato-iilrder  bridge  over 
Mill  Creek.  Town  of  Ited  .Spriufrs.  I'lans  were  prepared  by 
M.   W.  Torkelson,  State  Brid(?e   Engr.,   Madison. 

Loicnn,  Iowa — Tho  Hoard  of  Supervisors  of  Harrison  County 
has  passed  a  resolution  of  necessity  for  tho  construction  of 
nine  bridges  in  the  county.  The  estimated  cost  is  $10,090.  J. 
M.  Albertson  is  County  Audr. 

•fXpvada.  Iowa — (Othcial) — The  Board  of  Supervisors  of 
Story  County  has  awarded  the  contract  for  the  construction 
of  191  reinforced-concrete  bridpes  and  culverts  and  one  steel 
bridge  with  concrete  floor  to  PAUL,  N.  KINGSI^EY,  Strawberry 
Point,  Iowa,  at  $34,822.  Other  bidders  were:  Cole  Bros., 
Ames,  Iowa.  $3fi.300;  J.  W.  Hopp  Construction  Co.,  $41,403; 
Boone  Construction  Co.,  Boone,  Iowa,  $41,900;  L.  B.  Child, 
Nevada,   $37,108.      Noted   Jan.   28. 

Lravenworth,  Hnn. — An  election  will  be  held  Apr.  6  at 
which  the  citizens  will  vote  on  the  question  of  a  bond  issue 
to  be  used  for  the  construction  of  either  reinforced-concrete 
or  steel  bridges  over  Three  Mile  Creek  at  Second  and  Third 
St.  The  estimated  cost  of  the  bridges,  if  of  concrete,  is  $31,- 
053,  and  If  of  steel,  $21,371.     Harry  Perkins  is  City  Engr. 

Liberal.  Kan. —  (Official) — Bids  will  be  received  until  noon. 
Feb.  23.  by  the  County  Clerk  of  Seward  County  for  the  con- 
struction of  two  wooden  pile  bridges  over  the  Cimarron  River. 
The  Stout  Bridge  will  be  210  ft.  long,  and  the  Edmonds 
Bridge  will  be  362  ft.  long. 

+Ma^J•■%^IIe,  Kan. — The  Board  of  Commissioners  of  Marshall 
County  has  awarded  the  contract  for  the  construction  of  11 
steel  bridges  in  the  county  to  the  MISSOURI  BRIDGE  &  IRON 
CO.,  at  $6058.  The  contract  for  four  concrete  bridges  w^as 
awarded    to    the   TOPEKA    BRIDGE    &    IRON    CO.,    at    $10,250. 

Xebraaka  City,  Xeb. — Bids  will  be  received  until  noon,  Feb. 
16.  by  the  Clerk  of  Otoe  County  for  bridge  construction  dur- 
ing 1915. 

N'eliion,  Xeb. — Bids  will  be  received  until  10  a.m..  Mar.  3. 
by  E.  E.  Hedgecock.  Clk.  of  Nuckolls  County,  for  the  con- 
struction of  a  reinforced-concrete  bridge  over  the  Republican 
River.  It  will  be  composed  of  two  5n-ft.,  two  55-ft.  and  one 
60-ft.    arches,    16-ft.    roadway,    concrete    piers    and    abutments. 

Xeldon,  Xeb. — Bids  will  be  received  until  noon.  Mar.  3,  by 
E.  E.  Hedgecock,  County  Clk.,  for  bridge  construction  during 
1915. 

BilllngTM,  Mont. — Two  bond  issues,  one  of  $32,000  and  the 
other  of  $45,000,  have  been  sold  recently  by  the  Commis- 
sioners of  Yellowstone  County.  The  proceeds  will  be  used 
for  building  two  bridges  over  the  Yellowstone  River.  It  is 
reported  that  bids  will  be  asked  at  once  for  the  construction 
of  these  bridges,  and  work  will  begin  in  the  spring.  H.  E. 
Howell  is  Deputy  County  Clk.  Noted  Oct.  15  and  29,  Nov. 
19   and   Dec.    17. 

St.  Lonin,  Mo. — Press  reports  state  that  the  Missouri 
Pacific  Ry.  will  soon  begin  the  construction  of  a  viaduct  over 
Its  tracks  at  Chouteau  Ave.  The  estimated  cost  of  the 
structure  is  $315,000.  J.  R.  Stephens,  St.  Louis,  Is  Ch.  Engr. 
Noted  Jan.   14. 

St.  Lonls,  Mo. — Bids  will  be  received  until  noon.  Mar.  15, 
by  the  Board  of  Estimate  and  Apportionment,  for  the  pur- 
chase of  the  $2,750,000  bond  issue,  the  proceeds  of  which  will 
be  used  for  the  completion  of  the  Municipal  Free  Bridge  over 
the  Mississippi  River.  Noted  May  14,  Oct.  22,  Nov.  12  and 
26.   1914. 

Little  Rock,  Ark. — The  lowest  bid  submitted  to  the  City 
Council  for  the  completion  of  the  Third  St.  Viaduct  was  that 
of  N.  Peay  at  $8054.  Five  other  bids  were  received.  H. 
Levinson  is  City  Engr. 


AiiDlln.  Tr«. —  rOHlrlal) — Wo  oro  udvUed  by  John  O.  John- 
Mon,  City  Clk  ,  thiit  no  bIdH  will  bn  aitknd  for  tho  conHtructlori 
of  u  rrlnforcod-conrroti!  brldKO  ovor  Hhoul  Creok  at  10th  Ht. 
The  work  will  bo  dono  l»y  city  forces.  M.  C.  Wolborn  In  City 
Knxr.      Nolod    Jan.    21. 

^■•'mlorloliin,  X.  II.  -Tho  contract  for  robullding  tho  brIdKO 
nl    llio  month  of  tho  Groat  Snlinoii    Klvi'r.   I'arlNh  of  Ht.    Martin. 

Iiax    I n    uwar'loil    to    K.    II.    S.MITII,    St.    John.    .V.    I!.,    at    $'J27.''<. 

Jolin    .Morilnon    Ih    .Mlnlntcr    of   Pub.    WkH.      .Noted    Jan.    14. 

OllnMa,  l»n*.  -(<  micial)- -.Now  planN  for  tho  conMt  ruction  of 
Iho  Piol.ola  Avo.  biblK"  are  IioIiik  pioparoil  by  tin-  SIraUHH 
ItaHciil.'  Ilrldgo  Co.,  101  South  .Mb  lilKan  Avo..  Chlc.ago.  III., 
for  a  brbluo  of  tho  I'oinitany'M  jmlonlod  tviio.  Now  bIdH  will 
bo  called  for  at  a  liitir  date.  V.  C.  AMkwIth  Ih  CItv  Kngr.  I>. 
McU.  lluntor  Im  Roadway  liJngr.  Noted  Oct.  22,  Nov.  0  and 
Uoc.    31.    l;il4.  _ 

+  Vnnr<iiiv<>r.  Ii.  O. — Tho  Burrard  Inlet  &  Bridge  Co.  haH 
awardi'd  tho  contract  for  tho  conntructlon  of  tho  Second  Nar- 
rows HrldKo  over  tho  Hurrard  Inlet  to  C.  A.  P.  TURNER 
and  the  \V  K.ST  i;  K.N  KOIINI  >ATIf)N  CO.,  at  $I,74i,H31.  Ralph 
Modjoskl,  Chicago,  III.,  is  Consult.  Engr.  Noted  .Ian.  22,  Feb. 
12,   Apr.    IG,   May   7,  July    IC  and   Doc.    .3,    1914. 

wA'i'Kit  sriMM.Y — ihiih;atiox 

llorllii,  X.  II. — Tho  citlzonH  contemplate  constructing  a  wa- 
ter  systom.      Daniel   J.    Daley   lb   Mayor. 

•f  IloMlon.  Mnxn. — Contracts  have  been  awarded  by  the  .Sup- 
I)Iv  Department  for  6500  %-ln.  meters  to  H.  R.  WORTHINO- 
TON  CO..  115  Broadway,  New  York,  N.  Y.,  at  $32,175;  for 
350  meters  to  HHRSEV  MFG.  CO.,  Boston,  at  $6239.  Bids 
oiiened    Jan.    27.      Noted    Jan.    21. 

•fnoHton.  MnMH. — The  contract  has  been  awarded  to  the 
GIBPY  FOUNDRY  CO..  Boston,  at  20c.,  19c.  and  15c.  per  pound 
for  composition  castings  for  the  Water  Department.  Noted 
Jan.    21. 

ShrewMbiiry,  Mann. —  (OfTlcial) — Bonds  for  $70,000  have  been 
voted  by  the  citizens,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  water  system. 

SturbrldKe,  MaMH. —  (OITicial) — Joseph  La  Flamme  and  two 
others  iiavo  V)een  ai)pointed  by  the  town  to  report  on  the  In- 
stallation of  a  water  system. 

Klllngton,  Conn. — The  installation  of  an  engine,  tank  and 
pump  for  emergency  purposes  is  contemplated  by  the  water 
works  company,  owned  by  F.  M.  Charter. 

linrker,  X.  Y. —  (Official) — Bids  will  probably  he  received  in 
March  for  the  installation  of  ji  water  system.  Charles  C. 
Hopkins,    Cutler   Bldg.,    Rochester,    in   Engr.     Noted   Jan.   7. 

-A-LyouM,  X.  Y. —  (Official) — Bids  will  be  received  until  noon. 
Mar.  3.  by  the  Municipal  Board  for  constructing  a  water  sys- 
tom and  a  sewer  system.  H.  F.  Zimmerlin  is  Clk.  For  de- 
tails see  advertisement  under  "Contracts  To  Be  Let." 

+PatohoKiie,  X.  Y. — The  contract  for  driving  a  well  at  the 
new  tuberculosis  hospital  has  been  awarded  by  the  Count.v 
Supervisors  to  P.  H.  &  J.  CONKI-IN  CO.,  Newark,  N.  J.,  at 
$4.85    for   8-in.    pipe   and    $4    for    6-in.    pipe. 

Rochenter,  X.  Y. — The  Central  Supply  Co..  Worcester,  Mass., 
was  low  bidder  for  galvanized-iron  pipe  for  the  water  de- 
partment. 

+Troy,  X'.  Y. — The  contract  has  been  awarded  to  the 
UNITED  STATES  CAST  IRON  PIPE  &  FOUNDRY  CO.,  Phila- 
delphia, I'enn.,  at  $20.20  per  ton  for  570  tons  of  class  B  16- 
in.  pipe,  and  $55   per  ton  for  specials, 

'^'Atlantic  City,  X.  J. —  (Official) — Bids  will  be  received  until 
Feb.  25  by  the  Board  of  Commssioners  for  one  18,000,000-gal. 
turbo-centrifugal  pump  for  the  Alisecon  pumping  station.  H. 
Bacharach  is  Dir.  of  Parks  and  Pub.   Property. 

Jerney  City,  X.  J. — Henry  Byrne,  Comr,,  has  recommended 
the  construction  of  another  pipe  line  to  carry  water  from 
the  Boonton  reservoir  to  Jersey  City.  The  estimatedfcost  is 
$1,500,000.  Charles  A.  Van  Keuren  is  Ch.  Engr.  of  the  Water 
Dept. 

Margate  City,  X.  J. —  (Atlantic  City  post  office^ — (Official) 
— Bids  will  be  received  until  4  p.rri..  Feb,  13,  by  the  Board  of 
Commissioners  for  one  centrifugal  pum;>  with  a  capacity  of 
700-gal,   per  minute      A.   B.   Repetto  is  City  Clk. 

Totowa,  X^.  J.^ — (Paterson  post  office) — A  contract  has  been 
signed  by  the  Borough  of  Totowa  with  the  Passaic  Water  Co. 
to  furnish  water  to  the  town.     A  pipe  line  will  be  built. 

South  Ronton,  Va. — A  committee  has  been  appointed  by  the 
Mayor  to  consider  the  advisability  of  issuing  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  installation  of  a  wrater 
system,  making  extensions  to  the  sewer  system  and  for  pav- 
ing, 

AVinnton-Snlem,  N.  C. — The  installation  of  a  new  500,000- 
gal.  filter  has  been  recommended  to  the  Board  of  Aldermen. 
Noted  July  16, 

Clearwater,  Fla. — Bids  Will  be  received  until  Feb  17  by  A. 
J.  Brandon,  Supt.  of  Pub.  Wks.,  for  6500  ft.  of  c.-i,  pipe  and 
specials  for  the  water  department.     Noted  Jan.  14. 

+Key  Went,  Pla. — The  contract  has  been  awarded  to  R. 
D.  WOOD  &  CO.,  Philadelphia,  Perm.,  for  1400  ft.  of  14-in., 
1200  ft.  of  12-in.  and  800  it.  of  10-ia  bell  and  spigot  C.-L  pipe 
at  $23  per  ton. 

Gleanon,  Tenn. — An  election  Will  be  held  to  vote  on  the 
question  of  issuing  bonds,  the  proceeds  of  which  will  be 
used  for  the  construction  ot  a  water-wtorka 

Sebree,  Ky. — New  bids  will  be  received  until  Mar.  1  for 
the  purchase  of  $14,000  in  bonds,  the  proceeds  of-  which  will 
be  used  for  the  installation  of  a' water  system.     Noted  Dec.  31. 

Akron,  Ohio — Bids  will  be  received  until  noon,  Feb.  12.  toy 
C.  P.  Parker,  Dir.  of  Pub,  Ser.,  for  1075  wgjter  metferS,  1050 
stop  cock  boxes  and  3400  corporation  cocka 

Cleveland,  Ohio — Bids  will  be  received  until  noon.  Feb,  24, 
by  the  Commissioner  of  Purchases  and  Supplies  for  construct- 
ing a  coagulant  house.  Plans  are  on  nle  with  Charles  F. 
Schultz,  Comr.   of  Water  Dept. 
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+EaHt  Liverpool,  Ohio — The  contract  for  the  construction 
of  a  mechanical  filtration  plant  has  been  awarded  to 
CHESTER  &  FLEMING,  Pittsburgh,  Penn.,  at  $300,000.  Noted 
Nov.   19. 

Ann  Arbor,  Mich. —  (Official) — Bids  will  be  received  until  7 
p.m.,  Feb.  15,  by  Manley  Osgood,  City  Engr.,  for  driving  a 
well  16  ft.  in  diameter  and  23  ft.  deep  and  a  test  pump. 
Noted  Dec.  10. 

-^Chicaso,  111. —  (Official) — Bids  will  be  received  until  11 
a.m.,  Feb.  2.5.  by  the  City  of  Chicago  for  water  meters.  L.  E. 
McGann  is  Comr  of  Pub.  Wks.  For  details  see  advertisement 
under  "Contracts  To  Be  Let." 

HillKboro,  111. — The  Phillips  Engineering  Co.,  St.  Louis,  Mo., 
has  been  retained  by  the  City  Council  to  prepare  plans  for 
the  installation  of  a  water  system. 

Jollet,  111.— (Official) — "We  have  been  advised  that  the  city 
does  not  intend  to  construct  a  reservoir  as  was  noted  Jan.  21. 
C.  D.  OCallahan  is  City  Engr. 

Mackinaw,  111. — An  election  will  be  held  Feb.  16  to  vote  on 
the  question  of  issuing  bonds,  the  proceeds  of  which  will 
be  used  for  the  extension  of  the  water  system. 

Pari.>«,  111. — According  to  press  reports  plans  have  been 
prepared  by  Fleming.  Enger  &  Babbitt,  University  of  Illinois, 
Urbana.  for  the  construction  of  a  water  system.  The  esti- 
mated   cost    is    $00,000.      Noted   Jan.    28. 

Cllntonville.  Wis.— (Official) — Bids  will  soon  be  received  by 
George  C.  Stewart,  Supt.  of  Water-Wks.,  for  the  installa- 
tion of  a  centrifugal  pump  at  the  water-works.  Noted  Jan. 
21. 

JaneMville.  ^^^in. —  (Official) — The  city  will  purchase  the  wa- 
ter-works at  $265,000.  Bonds  will  be  voted,  the  proceeds  of 
which  will  be  used  for  the  improvement  of  the  system.  C.  "V. 
Kerch   is  City   Engr. 

Two  Rivers,  AVIs. — The  Town  Council  will  retain  an  engi- 
neer to  make  a  survey  of  the  water  system  and  the  Lake 
Michigan  water-supply  with  a  view  to  enlarging  the  supply. 
Either  a  40no-ft.  intake  or  additional  shore  wells  will  be  con- 
structed.     E.   Bruins  is  City  Engr. 

Summit.  S.  D. — Bonds  for  $8000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  the  installation  of  a  municipal 
water  system.     Noted  Oct.  1  and  15. 

Frombersr,  Mont. — The  City  Council  will  retain  an  engineer 
to  prepare  plans  for  the  construction  of  a  municipal  water 
system. 

MIsaouIa,  Mont. — The  City  Council  is  negotiating  with  "W. 
A.  Clark  for  the  purchase  of  the  water  system.  If  the  city 
does  not  purchase  the  water  system,  approximately  $400,000 
will  be  expended  for  the  construction  of  a  municipal  water 
system.     H.  E.  Rolfe  is  City  Engr.     Noted  Aug.   6. 

Chillirothe.  Mo. — .\n  election  will  be  held  Feb.  15,  to  vote 
on  the  question  of  purchasing  the  water  system.  If  the 
proposition   is  carried,   improvements  will    be   made. 

Donna,  Tex. —  (Official) — An  election  will  be  held  about  Apr. 
1  to  vote  on  the  question  of  issuing  $450,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  extension  of  the  Donna 
Irrigation    District.      D.    H.    Barr   is   Secy.      Noted   Jan.    28. 

Mineola,  Tex.- — The  State  .\ttorney  General  has  approved  a 
bond  issue  for  $24,500,  the  proceeds  of  which  will  be  used  for 
the  construction  of  a  water  system. 

+Swreetwater,  Tex. — The  contract  for  laying  about  six  miles 
of  c.-i.  gravity  conduit  has  been  awarded  to  JOHN  MOORE, 
Abilene,  Tex.,  at  $12,866.     Noted  Jan.  7. 

Qnlnton.  Okla. — .\ccording  to  press  reports  the  Town  Coun- 
cil contemplates  the   construction   of  a  water  system. 

Redrofk,  Okla. —  (Official) — At  an  election  held  Jan.  28  the 
citizens  voted  in  f.avor  of  issuing  bonds  for  $22,000.  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  water 
system.  Plans  are  being  prepared  by  the  Benham  Engineer- 
ing Co.,  Consult.  Engr.,  Oklahom.-v.     Noted  Jan.  14. 

Yale,  Okla. —  (Official) — Bids  will  be  received  until  8  p.m., 
Feb.  20,  by  E.  A.  Pierson,  Clk..  for  making  extensions  to  the 
water  system  and  electric-light  system.  The  estimated  cost 
is  $25. 000  and  $7000  respectively.  D.  B.  Merry,  Oklahoma,  is 
Engr.     Noted  Jan.  21. 

+SterllnK,  f'olo. — The  contract  for  pipe  and  specials  for  the 
extension  of  the  water  system  has  been  awarded  to  HENDRIE 
&    BOLTHOFF   CO.,    Denver,   at    $5120. 

Poeatello,  Idaho — The  Pocatello  Realty  Co.  has  applied  to 
the  Pulilic  Fti'ities  Commission,  Boise,  for  permission  to  con- 
struct a  water  system  in  the  Falrview  and  Park  additions. 
Noted  Sept.   10. 

OK<len,  I  tnh — (Official)  —  Plans  have  been  prepared  by 
Washington  Jenkins.  City  F'ngr.,  for  making  extensions  to 
the  water  system.  The  estimated  cost  is  $75,000.  F.  O.  Stan- 
ford is  City  Kecdr.     Noted  Jan.  21. 

Seattle.  VVn»h.- -Bids  will  soon  he  received,  according  to 
press  r<-pr)rt.K.  by  A.  L.  Valentine,  Chn.  Bd.  of  Pub.  Wks..  for 
laying   water   mains   In   Shilshole   Ave.   and   in   West   4!»th   St. 

lOnicene,  Ore. — The  contract  for  the  construction  of  a  2,- 
500,000  g.-il.  reservoir  has  been  annulled.  The  work  will  be 
readvertised  and  bids  will  soon  be  received.  A.  Forneri  is 
City    Engr.      Noted    Oct.    8. 

Portlanil.  <»re.  -Bids  will  noon  be  received  by  J.  R.  Wood, 
I'ur.  Agt..  for  5(10(1  tons  of  c.-l.  pipe  and  .Mr>e('lHls  for  the  water 
dcpnrfiiK-nf.      Th»i   estimated   cost    Is   $250,000. 

Lnnrnnler,  f'allf. — PresJi  reports  state  that  Edwin  T.  Earl, 
Los  Angt'li's.  will  Install  pumping  plants  at  his  ranches  for 
Irrigation   )>uriioHes. 

Oakilale,  (alir. —  Bids  will  noon  be  received  by  the  Oakdnle 
Trrlgatlofi  IHstrlct  for  conHtructlng  canals  and  laterals.  The 
ostlmated    cont    Is    $;iiiO,000.      Noted    Nov.    1!). 

nan  l->rnan<l»,  (alir.  About  $30,000  will  bn  spent  by  tho 
nty  TiiiMteiM  for  thti  Itiiprovetrient  mid  oxteiiHliiii  of  the  w.i- 
tnr  8y«t«TM.  I  l;  ■■•imU,  r.\i;  ("..Miml  liliU'.  I.i.m  Auki'Ios,  Is 
City  tSngr 


Santa  Paula,  Calif. —  (Official) — Bids  will  probably  be  re- 
ceived Mar.  1  by  the  Pleasant  "Valley  Mutual  Water  Co.  for 
constructing  a  pumping  plant  and  pipe  line.  The  estimated 
cost  is  about   $100,000.  A.   C.  Hardison  is  Engr.    Noted  Jan.  21. 

Brampton,  Ont. — Plans  are  being  prepared  by  William 
Treadgold.  City  Engr.,  for  the  laying  of  water  mains  in  15 
streets   this   spring. 

Ottawa,  Ont. — Bids  will  be  received  until  4  p.m.,  Feb.  23, 
by  the  Secretary  of  the  AVater-Works  Committee,  City  Hall, 
for  brass  work,  pipe  castings,  c.-i.  pipe,   pig  lead  and  valves. 

Toronto.  Ont. — Bids  will  be  received  bv  the  Chairman  of 
the  Board  of  Control.  City  Hall,  until  noon,  Feb.  16,  for  24-in., 
30-in.  and  36-in.  c.-i.  special  castings.  Specification  are  on  file 
at  the   Department  of  AVorks,  City   Hall. 

Ba.s.sano,  Alta. — Bids  will  soon  be  received  by  George  Win- 
gatwyd,  Engr..  for  one  750-gal.  turbine  pump,  1100  ft.  of 
6-in.  c.-i.   pipe  and  1200  ft.  of  S-in.   vitrified  sewer  pipe. 

Saauioh,  B.  C — (Official) — Bids  will  be  received  until  noon, 
Mar.  12,  by  Hector  S.  Cowper,  Clk.  of  Municipal  Council,  for 
the  construction  of  a  water  system.     Noted  Jan.  14. 

SEWKRS 
+Boston,   Mass. — Contracts    have    been   awarded    for   clean- 
ing catch   basins   in   District   No.    1   to  JOHN  W^.  COLLINS,  at 
$9500,  and   in   Districts  Nos.   2  and  3  to  MARK  H.  LYNCH,  at 

$7700   and    $6925,   respectively. 

Huntington,  N.  \. — Bids  will  be  received  some  time  in 
March  for  constructing  a  sewer  and  sewage-disposal  plant. 
S.  E.  Sammis  is  Town  Clk.  and  George  W.  Fuller,  170  Broad- 
way, New  York,  N.  Y.,  is  Engr.     Noted  Dec.   17  and  Jan.  21. 

•kliyona,  X.  \. —  (Official) — See  item  under  "Water  Supplv- 
Irrigatioii." 

+New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
A  contract  for  changing  sewers  in  Park  Ave.  has  been  award- 
ed to  the  MELROSE  CONSTRUCTION  CO.,  at  $4830.  Noted 
Jan.   21  and   Feb.   4. 

Xew  York,  \'.  Y. —  (Borough  of  Queens) — An  appropriation 
of  $115,000  has  been  made  by  the  Board  of  Estimate  and  Ap- 

gortionment  for  the  construction  of  sewers  in  Richmond  Hill, 
orough  of  Queens. 

■^Newark,  N.  J. —  (Official) — Bids  were  received  Feb.  2  by 
the  Passaic  Valley  Sewerage  Commission  for  constructing 
Section  IS,  southerly  portion  of  the  Main  Intercepting  Sewer, 
as  follows,  (A)  river  bank  route,  (B)  tunnel  route:  James 
Ferry  &  Sons,  Inc..  Baltimore,  Md.,  (A)  $335,886,  (B)  $335,991; 
Mason  &  Hanger  Co.,  Inc.,  New  York.  N.  Y.,  (A)  $204,286,  (B) 
$195,390:  New  York  &  New  Jersey  Construction  Co.,  Newark, 
(A)  $191,894.  (B)  $212,400.  and  Charles  A.  Haskin.  Boston, 
Mass.,  $187,392.     Noted  Jan.  14. 

FarniJngton,  AV.  Va. — The  Board  of  Trade  contemplates 
constructing  sewer  and  water  systems.  Howard  Coleman  is 
Secy. 

Morehead  City,  N.  C. — According  to  press  reports  the  J.  B. 
McCrary  Co.,  Atlanta,  Ga.,  is  receiving  estimates  on  materials 
for  the  construction  of  sewers  and  water  mains.  The  esti- 
mated cost  is  $24,000.     Noted  July   16. 

Columbia,  S.  C. —  (Official) — Bids  will  be  received  until  Feb. 
29  by  F.  C.  W^ise,  Engr.,  Sewerage  Dept.,  for  extending  the 
sewer  system.  The  estimated  cost  of  the  work  is  $85,000. 
John   McNeil   is   City  Engr.     Noted   Jan.   7. 

■fColumbin,  S.  C. — Contracts  have  been  awarded  to  the 
HOPE  ENGINEERING  &  SUPPLY  CO.,  Pittsburgh.  Penn.,  at 
$28,405,  for  constructing  sewer  and  water  mains  and  to  LO- 
RICK  &  LOWRANCE.  Columbia,  at  $5543,  for  sewer  pipe.  F. 
C.  Wise  is  Engr.     Noted  Jan.   7  and   21. 

•fHapeville,  Gn. — The  contract  for  constructing  sewers  has 
been  awarded  to  CASE  &  COTHRAN,  Chandler  Bldg.,  Atlanta, 
Ga.     Noted  Sept.   17. 

Clearwater,  Fla. — Bids  will  be  received  until  Feb.  17  by 
the  city  for  constructing  a  sewer  system,  the  estimated  cost 
of  which  is  $23,000.  Plans  are  on  file  with  J.  N.  Drew,  City 
Engr.     Noted  July  9  and  Nov.  19. 

^-^-Manatee.  Fla. — The  contract  for  constructing  a  sewer 
system  and  a  water  system  has  been  awarded  to  R.  M.  HUD- 
SON, .'Vtlanta,  Ga.  Frank  J.  Fagan  is  City  Engr.  Noted 
Nov.   19. 

Mobile.  .\la.— The  city  budget  for  1915  includes  an  appro- 
priation of  $10,000  for  the  improvement  of  the  sewer  system. 
Wright  Smith  is  City  Engr. 

I.exiueton.  Ky. — White  Guyn,  City  Engr.,  has  recommended 
to  the  City  Commissioners  the  extension  of  the  North  Side 
main  sewer  to  North  Limestone  St.  The  estimated  cost  is 
?15,1SS. 

-^^Lodl.  Ohio — (Official) — Bids  will  be  received  until  noon, 
Feb.  16,  by  G.  C.  Rice,  Village  Clk.,  for  constructing  a  sanitary 
sewer  system  and  sewage  disposal  plant.  L  .E.  Chapin  is 
Engr.      Noted    Dec.    10. 

Bradley,  III. — Plans  are  being  prepared  by  the  Etna  Engi- 
neering Bureau.  17  North  La  Salle  St..  Chicago,  for  construct- 
ing a  sewer  system.  The  estimated  cost  of  the  work  Is  $120,- 
000. 

Kant  St.  I.ouln,  III. —  The  Board  of  Public  Improvements 
contcmplatfs  constructing  the  Kansas-Division  Ave.  sewer. 
OMtliiiated    to  cost   $10,284. 

Braver  lliini.  Win. — .Vccordlng  to  press  reports  plans  are 
being  pifi>;iri'd  by  C.  P.  Parsons,  Watertown,  Wis.,  for  con- 
Htiiiclliig  a  .Mcwer  system. 

+i<nflue.  Win. — The  contract  for  constructing  the  2l8t  St. 
H.w.r  has  been  awarded  to  E.  R.  HAUUING  CO.,  Racine.  Wis., 
at    $.S«,S22. 

Slaneton,  S.  II.— (OlllcluD  — Bids  will  bo  received  until  i 
p.m..  Mar.  2,  for  constructing  six  miles  of  sewors  and  a  sew- 
age tr.-aliii.'iit  iilaiit.  The  |iiiU.>iM  lOnulm-oi  liig  Co..  .Mitchell. 
S.    n.,    Is    I'liigr.-fn-Cbaige. 
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tipbrr  •iprliiicn.  Arh.-  Tho  City  ("cuim-ll  i-iiiili'iii|>l'H«>>i  <■«'"- 
•IrUcllIlK    11    r-.u.-r   KyHlriu. 

(Irhiirnr.  IVx.-Aii  rliitloK  will  lio  hold  .Mill.  «  to  voto  on 
the  iiui'.xiiiin  or  ImhuIiik  llsn.noo  in  lioniU  for  oonNtruclliiK  n 
iicw'oi    n>  Htcni. 

Ilrunirluht,  «tklii. — Proaii  roportM  atnto  thnt.  lit  A  recent 
•lecllKii.  thi<  I'ltlxi-nn  voted  In  ruvor  of  ImmuIiik  }2)),0(UI  In 
boiiilN   for   roiiHlrui'tlnK   t«<<\v«'r» 

ruvlilo,  <'olo. —  (OinclHl)— Hit'  llini  und.r  "Ktr«M>lM  imd 
RoadH." 

AMoMfuw.  Idnhi»— AoorillMK  to  prrxN  n-porl«  ii  lontrart  for 
coMnlrmtliiK  i>  thrrc-nilli-  i-xti<nnlon  to  llw  iin-Hi-nl  bowim-  nvh- 
teni  luiN  I'.-fii  iiwanl.'il   to  lli.<   W  1 TT  K  It  •  !•' I  .•<  1 1  K 1 1   <"<>..   .Mohiow. 

AllnkerMDrld.  rnllC-  .V  ronlni.t  for  .onutrurllnK  cliiy  j>|l>'; 
■CwTth  III  niMlrlit.M  L'J  and  T.t  has  Immh  awardi-.l  to  WIMJAM 
J.  T'>IIIN".    7:1:.    KllluMt   St..   OaUlaiiil.   nl    Js^'N.'.. 

C'urnliiK.  <«llf.— (Olllolal)  -At  tlu-  cliutlon  lu-lil  .Tan.  12 
thi>  rUljiiHH  voted  In  favor  of  IsHuInK  ISI.OOO  and  »6U.000  In 
bond!)  for  exti-ndliiK  the  newer  and  water  ayBteniH  re»iieetlvely. 
Noted    .Ian.    7. 

4I,«H  \nKrlrm  Tnlir. — The  contract  for  conntructlnK:  " 
■rwrr  in  l>ciiUcr  .Vvc.  liilween  .Slawson  Ave.  anil  BTth  St.  hiiH 
licen  award.".!   to  A.  T.   ISIU.N'K.  at  J'.»!>!IS. 

«>iiklnnd.  fnllf. —  rroH-i  reports  Htate  that  tho  City  Council 
contfiiiiilalfs  >(in«triict.lnn  alioiit  four  nillcH  of  hcwcik  In  the 
heona    il.-lKht.i    Plstrlct.      The    .•.stlnialed    coMt    la    $16,000. 

Onlnrin.  <nllf.— (OlllclaD  — Itonds  for  »rir..onO  were  sold 
Feh.  1.  lh>'  iiroceeds  of  which  will  be  UHOd  for  coiistruclliiK 
newcrs.      Note.l    Jan.    H. 

*Soii<h  Pnnndenn.  Cnllf. — .\  contract  for  constructlnir  a 
portion  of  th.'  s.'w  cr  sv.stmi  has  lien  awardeil  to  WATTSON 
&  Sl'iri'.U,  Wri^-hl   .Vi   Callender  Hliln..   I.oa   Anftelos,  at   $:n.(;.i;i. 

m.  ThoniiiM.  «>nl. —  Plana  have  been  prepared  by  W.  N. 
Kernn-ioii.  i:iii;r.,  for  the  construction  of  a  storm  sewer  Bystcni. 
The   estiniale.l    cost   of   tho   work    is   $4ri,000. 

Onk  liny.  H.  <". — The  Cltv  Council  contemplates  nn  expen.li- 
turc  of  $30,000  for  eonstructlUK  a  sewer.     V.  VV.  Clayton  Is  Clk. 

GAItB.V(;K 

.Munehmter.  X.  H. — The  Council  has  adopteil  the  report  of 
the  Ci>ninilssion  on  Streets  and  Sewers  leconimendinK  an  ap- 
propriation of  Jl.'.ii.OOO  for  the  construction  of  a  Barbage  In- 
cinerator.     Noted   Sept.   21. 

^Boiiton,  Mann. —  (Omdal) — The  following  contracts  have 
been  awar.lc.l  bv  the  Public  Works  I^epartnient  for  the  collec- 
tion of  offal  in  Kast  Hoston.  Urinhton.  West  Uoxbury  and 
Hvde  Park  districts;  (prices  ar<-  i)<>r  month)  .lOHN  T.  I.,.\NIC 
Ci\,  $:.s:.:  p.  .1.  KKin  COUPOR.VTIO.V,  $4!tO;  JOHN  NKWUURY, 
$2«.i;  CH.\RI.,KS  T.\TK.  $117.  resiiectlvely.  Contracts  were 
also  awariled  for  the  collection  of  ashes  in  Kn.'it  TJoston, 
BrlKhton.  West  Hoxburv.  Ilorchester  and  llv.l.>  Park  ilistricts: 
ANCKl.O  SIUKNl),  $1035:  A.  J.  &  G.  H.  McMrUTRY.  JIOTO; 
M.  McC.INNlS  .<r  CO..  $.->74;  JOHN  J.  HKADLHY.  $43!t4: 
THOMAS  I.Ol'CHhlN  &  CO..  $324,  respectively.     Noted  Jan.  14. 

Saelnnw,  MIeh. — Thomas  Craney.  Hay  City,  has  petitioned 
the  City  Council  for  the  privilege  of  erecting  a  garbage  dis- 
posal  ))la:it   and   the  contract   for   the   city's   work. 

Roek  iMlnnd,  III. — Press  reports  state  that  the  city  is  about 
to  awanl  the  contr.ict  for  the  installation  of  a  garbage  in- 
cinerator.     Noted    Dec.    3. 

STRKKTS  .\MJ  HO  ADS 
+I40<>kp«rt.    X.   Y. —  (Official). — ^  Contracts     for     constructing 
countv  roails  Nos.  14  and   l.".  h.Tve  been  awarded  to  F.  J.   MI'NN 
CONT'RACTIN("r  CO..    176  Best  St.,  Buffalo,   at    $26,257  and   $65,- 
259,    respectively.      Noted    Jan.    21. 

New  Roelielle.  X.  Y. — The  City  Council  has  voted  to  im- 
prove  Hilltop   Ave.,    St.   Paul   PI.   and   Eastchester   Rd. 

+»w  York.  X.  Y.— (Borough  of  Brooklyn)  —  (Official) — The 
contracts  for  improving  Front  St.  from  Ad.ams  to  Bridge  .St. 
and  Hudson  Ave.  from  Nassau  to  De  Kalb  St.  h.as  been  award- 
ed to  W.  J.  SCANLAN  Co.,  1  Vnion  Sq.,  at  $12,186  and  $32,407 
respectively.     Noted  Jan.  24  and  Feb.  4. 

Xew  York,  X.  Y. —  (Borough  of  Manhattan) — (Official) — 
Bids  were  received  Feb.  4  by  I'resident  of  the  Borough  for 
regulating  and  regrading  155th  St.  from  Broadway  to  River- 
side nrive  iind  for  widening  a  section  of  Riverside  Drive  as 
follows:  H.  Britton.  $37,617:  AV.  .\.  .Mitchell,  $46,330:  Beaver 
Engineering  &  Contracting  Co.,  51  Chambers  St.,  New  York, 
$39,552:  S.  Russell,  Inc.,  $46,469:  Rosenthal  Engineering  Co., 
$37,131:  H.  E.  Fox  Construction  Co.,  $31,001:  JI.  Dl  Menna, 
$23,650:  J.  Balaban,  $37,697:  I>.  J.  Duffy.  $3S.947;  N.  Di  Menna, 
$36,117:  Burnside  Contracting  Co..  $46,693:  C.  A.  Meyers,  $59,- 
831:  McHarg  Barton  Co.,  171  Madison  Ave.,  $47,613.  Noted 
Jan.   2S. 

Roohrntrr,  X.  Y. — The  Common  Council  contemplates  pav- 
ing Syke  St.  and  Culver  Rd.  with  asphalt.  Estimated  cost, 
$80,000. 

Stonr  Point,  X.  Y. — Bonds  for  $20,000  were  sold,  the  pro- 
ceeds of  which  will  be  used  for  constructing  and  Improving 
roads. 

Bay-onnr,  X.  J. — The  City  Council  has  approved  a  bond 
issue  of  $75,000  to  be  used  for  improving  and  repairing 
streets. 

Xewark,  X.  J. — According  to  press  reports  the  Board  of 
Street  and  Water  Commissioners  plans  to  pave  sections  of 
various  streets  with  granite  block  and  asphalt. 

Trrnton.  X.  J. — The  State  Road  Department  has  made  ap- 
propriations for  road  work  In  Mercer  County  as  follows: 
River  Rd..  $33,750:  Brunswick  Pike,  $13,000;  White  Horse  Pike, 
$6500;   Nassau   St..    Princeton.    $5000. 

Arehbald,  Penn. — Bids  will  be  received  some  time  in  March 
oy  the  City  Council  for  brick  paving  and  concrete  curbing. 
The  estimated  cost  of  the  work  is  $S0.000.  James  F.  Philbin 
is  Secy,  of   the  Council. 

^Wllkrn-Barrr.  Penn. —  (Official) — Bids  will  be  received  un- 
til noon.  .Mar.  12.  by  Fred  H.  Gates,  City  Clk.,  for  curbing  and 
paving  a  number  of  streets. 


I.ii\liiu>t \  n.     The    rltlxeiiH    of    KovlngHton    .MaglNterlal 

DlHlil.I   .if  .Si-ln 'ouiily   will   vote   Feb.   2H  on   the  quONtlon  of 

ImmuIiik    $.10,111111    In    ImiiiiIm    for    ImprovliiK    roiidN. 

4l.)iM'hl>urK,  Va.  A  contriirl  for  cotiNtriictlnK  1-1  mileM  of 
con.role  NblewalkH  Iuih  been  awarded  to  JONEH  &  MII..I>I':K. 
I..y  iichbiirK. 

PiilnakI,  Vn. —  Mon.lM  for  $KO.000  have  bei-n  Hold,  the  pro- 
ceeilM    of    which    will    bo    ilH.d    for    paving.      Noted    Hept.    10. 

Moundntlllr.  \V.  Vn.  The  CoiiiiiilMHionerH  of  MarHhnIt 
Coiiiilv  >'.iMli'iiipluli'  nil  exiH'iidlliire  of  $50,000  for  Impruving 
FalriiionI    Pllu-   In    I'lilon    I'lHtrirt. 

WllmttiKton,  X.  r.  llhlH  will  he  ricelved  iinlll  Fel>.  20  by 
I,.  W  .Moore,  Coiiir.  of  New  Hanover  County,  for  conDtruclIng 
7  ■rii  inlli'H  of  clay -gravel  rondn.  J.  I<.  I4ect<in.  Wilmington,  In 
Kiigr. 

OrnnicrliiirK,  H,  f, —  (OtTlclnl) — Bldn  will  be  received  until 
noon.  Fi'li.  12,  bv  tho  City  Council  for  grading  and  pavltig 
CoiirthouHo  Sii.,  'Church  and  South  llroughlon  Ht.  Iv.  H. 
Wannainaker  Ih  City  (?lk.  and  ICdward  lloweH.  Jr.,  Ih  City 
ICngi. 

■fUnton  nniiKe.  I.n.-Thc  contr;ict  for  Improving  roadH  in 
Roail  DiHlricI  .No.  2  has  lii>en  award.-.l  bv  the  Police  Jury  of 
i;aHt    Halon    Itoiige   to   N.   M.   GIOORGIO,  at    $100,911*. 

('hnllntioiigii,  Trnn.— The  ComnilsHioner"  of  Hamilton 
County  will  build  a  roadway  on  Mc<.':-.\'ti<i  Ave.  from  Dodd 
Ave.  to  till-  MlKHlon.'iry  Rldgi-  tunnel.  The  estimated  cost  of 
the  work  Is  $14,000.     1<.  B.  Bryan  Is  County  Engr. 

Jrllleo,  Trnn. — Bids  will  be  received  until  Mar.  2  by  A.  B. 
.Mah.-in,  S.'cy.  County  Itoarl  Comn.,  for  the  sale  of  $150,000  In 
bonils   for  constructing  and    Improving    roads. 

Mnryvllle.  'IVnn. — The  citizens  of  Blount  Countv  will  vote 
Fell.  13  on  the  tiuestlon  of  Issuing  $300,000  In  bonds  for  grad- 
ing and   niacaclanii'/.ing   ro.ads. 

Arlington,  Ohio — The  City  Council  has  voted  in  favor  of 
linpioving  .Main  St.,  at  an  estimated  cost  of  $16,000. 

+  ]|iirhert<Mi.  Ohio — A  contract  for  paving  two  streets  has 
been   awar.lc.l    to   PACl.,  &   IIIC.NRY   at   $6500. 

Berlin  llelKhtn,  Ohio — Tii.ls  will  be  received  until  Feb.  20 
by  T.  M.  Elson,  Township  Clk.,  for  the  sale  of  $30,000  In 
bonils,  the  proceds  of  which  will  be  used  for  improving  roads. 

Bexiry,  Ohio — (Columbus  post  office) — At  the  election  held 
Jan.  2S  the  citizens  voted  in  favor  of  issuing  $35,000  in  bonds 
for  improving  roads.      Note.l  Jan.   14. 

+Clevelanil.  Ohio — The  contract  for  improving  the  Eastern 
lilvd.  has  been  awariled  bv  the  Board  of  Control  to  the 
WALSH    CONSTRT'CTIO.N    C(X.    Davenport,    Iowa,    at    $9500. 

KaMt  Youn^Mtuivn,  Ohio — Bids  will  he  received  until  noon, 
Feb.  15,  by  C.  R.  Anderson,  Village  Clk.,  for  improving  Devitt 
St. 

liiinrrnnge,  Ohio — Rids  will  be  received  until  Feb.  13  hy 
H.  .1.  Ryan  for  improving  the  public  square. 

MIddletown,  Ohio — I'lans  will  soon  be  prepared  for  pav- 
ing South   Main  and  North   JIain   .St. 

Mount  Gllead,  Ohio — Rids  will  Ije  received  until  noon.  Mar. 
5,  for  improving  and  macadamizing  Benton  and  Blackbird  Rd. 
in  Morrow   County.      C.   O.   Higgins  is  County   Audr. 

Indlann — (Official) — Bids  will  be  received  for  constructing 
roads  in   Indian.'i  as  follows: 

Evansville.  until  10  a.m..  Feb.  25,  by  the  Commissioners  of 
Vanderliurg  County  for  constructing  a  rock  road  in  Knight 
Township.      C.    J'.    Ite.Trd    is   County    Audr. 

Greensburg,  until  1  p.m.,  Mar.  1,  by  the  Commissioners  of 
Decatur  County  for  constiucting  roads  in  Sandcreek,  Clay  and 
Clinton    Townships.      Linton    W.    Sands   is   County   Audr. 

Salem  until  1:30  p.m.,  Mar.  1.  by  the  Commissioners  of 
Washington  County  for  constructing  a  road  on  Washington 
and  Jefferson  Township  line.  Ira  H.  Rutherford  is  Countv 
Audr. 

Brownstown,  until  2  p.m.,  Mar.  2.  by  the  Commissioners  of 
Jackson  County  for  constructing  a  gravel  road  in  Jefferson 
Township.     George  W.  .Stwalley  is  County  Audr. 

•fBrazlI,  Ind. — A  contract  for  constructing  the  Cooprider 
and  Bemis  Rd.  has  been  awarded  to  CROUSE  &  SCHAU- 
WKCKER,  Clay  City,  at  $11,532  and  $7641  respectively.  Noted 
Jan.   14. 

KvnnMville,  Ind. —  (Official) — No  contract  was  awarded  Feb. 
4  by  the  Commissioners  of  Vanderburg  County  for  construct- 
ing a   rock   road    in    Center   Township.      Noted    Jan.    21. 

+RenMRelaer,  Ind. — A  contract  for  constructing  a  stone  road 
in  Carpenter  Township  has  been  awarded  to  W.  F.  SMITH  & 
CO.,   at   $9000. 

Bl>c  Rapid.s,  Mich. — The  citizens  of  Mecosta  County  will 
vote  Apr.  5  on  the  question  of  issuing  $200,000  in  bonds  for 
ro.Td   work. 

Dundee.  Mieli. — Bids  will  b<>  received  until  Feb.  23  hy  the 
Bo;ird  of  Village  Trustees  for  improving  Monroe  St.  George 
Champe,   Toledo,   Ohio,   is    Engr. 

I.apeer.  Mieh. — Press  reports  state  that  the  citizens  of 
Lapeer  County  will  vote  Apr.  5  on  the  question  of  issuing 
$400,000  in  lionds   for  constructing  and   improving  roads. 

MuMkegun.  MIeb. — Plans  are  being  prepared  bv  Harry  N. 
Beck.  City  Engr.,  for  paving  Beidler,  Giddings  and  Erick- 
son   St. 

.\lton.  III. — According  to  press  reports  plans  are  being  pre- 
pared by  J.  E.  Schwaab.  City  Engr..  for  paving  the  main 
streets  of  Upper  Alton.     The   estimated  cost   is   $300,000. 

+Bellevlll<>.  III. — The  contract  for  paving  in  the  Spring  St. 
District  has  been  awarded  to  Ht)EFFKEN  BROS..  Belleville,  at 
$20.2S9. 

+rhanipalgn.  III. — Contracts  for  paving  West  White  and 
West  Healy  St.  has  been  aw^ardcd  to  STIPES  &  PILCHER, 
Champaign,  at  $2S,136  and  $26,066  respectively.     Noted  Oct.  22. 

JefrerHon,  Win. — Bids  will  be  received  until  1  p.m.,  Feb.  20, 
by  the  Board  of  Public  Works  for  improving  Main,  Milwau- 
kee,   First   and    Dodge   St. 

AVnaaan.  'Wlii. — The  City  Council  contemplates  paving  For- 
est St.  and  Grand  Ave.  with  brick,  at  an  estimated  cost  of 
$25,000. 
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West  Liberty,  Iowa — Bids  will  be  received  until  Feb.  16 
by  the  Town  Council  for  paving  Third.  Fourth.  Calhoun  and 
Spencer  St.     Benton  R.  Anderson,  West  Liberty,  is  Engr. 

+Edina.  Mo. — A  contract  for  paving  liJ.OOO  sq.yd.  with 
brick  has  been  awarded  to  the  A.  JAICKS  CO.     Noted  Dec.  17. 

Comeron,  Tex. — The  City  Council  contemplates  improving 
various  streets  at  an  estimated  cost  of  $15,000. 

+San  Antonio,  Tex. — A  contract  for  paving  Hickman, 
Krenipkau  and  Hess  St.  with  concrete  has  been  awarded  to 
O.   C.   CHAPIX. 

Victoria,  Tex. — Press  reports  state  that  an  election  will 
soon  be  held  to  vote  on  the  question  of  issuing  $30,000  in 
bonds  for  improving  streets. 

Yoal^nm,  Tex. — At  a  recent  election,  the  people  voted  in 
favor  of  issuing  $50,000  in  bonds  for  constructing  roads  in 
the   Yoakum   precinct    of   De   Witt   County. 

Pneblo,  Colo. —  (Official) — Bids  will  be  received  until  Feb. 
15  bv  D.  P.  Gavmon,  Citv  Engr.,  for  constructing  104,000  ft. 
of  ciirb  and  gutter,  197.000  sq.yd.  of  gravel  pavement  and  22,- 
000  ft.  of  10-  to  36-in.  sewers.     Noted  Jan.  7. 

Pendleton,  Ore. — Press  reports  state  that  the  county  road, 
Umatilla  County,  from  German  Hall  to  Cold  Springs  Landing, 
will  be  hard  surfaced.  The  work  covers  18  miles  and  is  esti- 
mated   to   cost   $15,000   per   mile. 

Portl.ind,  Ore.— .\ccording  to  press  reports,  an  election  will 
soon  be  held  to  vote  on  the  question  of  issuing  $1,000,000  in 
bonds  for  hard-surfacing  65  miles  of  road  in  Multnomah 
County.  Plans  are  being  prepared  by  John  B.  Yeon,  Road- 
master. 

Portland,  Ore. — Bids  were  received  for  paving  Front  St. 
from  Glisan  to  Park  St.  with  basalt  stone  blocks,  as  follows: 
Jeffery  &  Button.  $7932;  Giebisch  &  Joplin,  $8065;  F.  H.  How- 
ard, $8780;  James  Kennedy,  $8384;  lIontague-O'Reilly  Co., 
$8284. 

+E:ast  San  Dleeo,  Calif. — According  to  press  reports  a  con- 
tract for  improvinff  Thomas,  Orange  Ave.,  Achilles  Drive, 
.\nna,  Klauher  and  other  streets  has  been  awarded  to  E.  A. 
Mc.\LPIN.  at  $19,386. 

+1.08  .4nKele»,  Calif. — The  contract  for  improving  Elza 
Ave.  from  .Minnehaha  St.  to  Sunset  Heights  has  been  awarded 
to  WATT.SON  &  SPICER.  at   $5051. 

Manliattan,  Calif. — Bids  will  be  received  until  7:30  p.m., 
Feb.  17,  by  Charles  E.  Jenkins,  City  Clk.,  for  improving 
Fifth,   14th.   Center  and   30th   St. 

San  Bernardino,  Calif.— Bids  will  be  received  until  11  a.m^ 
Feb.  15,  by  L.  R.  Potty,  County  Clk.,  for  the  sale  of  $dOO,000 
in  bonds  for  improving  highways. 

VlMalia,  Calif. — The  Commissioners  of  Tulare  County  con- 
template an  expenditure  of  $600,000  for  constructing  high- 
ways and   bridges. 

Dorval  Station,  Que. — Bids  will  be  received  some  time  in 
March  by  the  Town  Council  for  constructing  bituminous  ma- 
cadam  pavement. 

Hamilton,  Ont.— The  City  Council  contemplates  paving 
Charlton  Ave.  from  James  to  Bay  St.  with  asphalt,  at  an  esti- 
mated  cost  of   $9577. 

Victoria,  B.  C. — The  Citv  Council  contemplates  an  expendi- 
ture of  $300,000  for  paving  various  streets. 
INDl  STRI.4I-    WORKS 

Lubec,  Maine — Bids  will  be  received  about  Mar.  1  for  tlie 
construction  of  a  three-story,  80xl48-ft.  reinforced-concrete 
factory  for  the  American  Can  Co.,  Tenth  Ave.  and  14th  bt., 
New  York,  N.  Y.     The  estimated  cost  is  $60,000. 

•fBoHton,  Mass.— The  contract  for  the  construction  of  a 
building  on  Cottage  near  Dudley  St.,  Roxbury  I^'strict  for  the 
Grocer.s-  Baking  Co..  has  been  awarded  to  McOONALD  & 
RIVELL  l.'i'i  Milk  St.  The  estimated  cost  is  $l:)0,ono.  -Mc- 
Farland  &  Colby,  46  Cornhill  St.,   is  Arch.     Noted   Dec.   3. 

WafertiMvn.  Mass.— (Official)— Walter  J.  Bitterlich  informs 
us  that  thc>  Hood  Rubber  Co.  will  construct  a  four-story, 
reinforced-concrete  storage  building. 

BnlTalo.  !V.  Y. — Plans  are  being  prepared  by  Condron  Co., 
Engrs.,  63  West  Jackson  Blvd.,  Chicago.  111.,  for  the  constiuc- 
tion  of  a  four-storv.  200x450-ft.  assembling  plant  at  .Main  St. 
and  the  New  York  Central  R.R.  B.U  Line,  for  the  I<  ord  Motor 
Co.     The  estimated  cost  is  $400,000.     Noted  Nov.  12. 

I-etchworth   VlllaKC   N.   V. —  (Thiells   post   office)  —  (Official) 

The     following     bids     were     received     for     the     construction 

of  a  laundrv  building:  Simon  Russek  Inc.,  $33,420;  WHliam 
H  Egan,  $34. '191:  Harrlman  Industrial  Corporation,  $36,770, 
McCann  Building  Co.,  $38,700;  Peter  Kceler  Bui  ding  Co  $40,- 
822-  D,  W.  Dean,  $41,175;  Carlcton  Co..  $41,540;  J  F.  Crowe 
Construction  Co.,  $42,975;  Nial  Bro.s  Con.struction  Co.,  $46,113. 
Frank  A.  Vanderlip,  Letchworth  Village,  is  Pres.  Bd.  of  Mgis. 
Noted  Jan.    14. 

I,ockuort,  N.  Y. — Plans  are  being  prepared  by  James  R. 
Tvler  Arch  Insurance  Bldg.,  Rochester,  for  the  construction 
of  a  two-Htory  70x85-ft.  addition  to  the  Harrison  Radiator 
Works.     Ollv.-i-   Dlahl  Is  Prea.     Noted  Nov.   12. 

■f.lcrseT  Clly,  !V.  J— (Official)— The  TURNER  CON.STRUC- 
TIONCO  11  Broadway,  New  York.  N.  Y.,  has  bi'en  awarded  the 
contract  for  the  con.ntructlon  of  a  nine-story,  79xl03-ft.  rein- 
forced-concrete exten.slnn  to  the  warehouse  on  Hay  St.,  for 
the  C.reat  Atlantic  Xr  I'ncKlc  Tea  Co.  Tlmmls  &  Chapman,  315 
Fifth   Ave.,   New    York,    N.   Y.,    1«   Arch. 

^IVcwark.  IV.  J.-~Tho  Committee  on  Public  Buildings  has 
awarded  the  contract  for  the  construction  of  the  Center  St. 
Market,  to  the  lOSSE.X  CON.STRUCTION  CO.,  Newark,  at 
$560,700. 

•fIVcwark,   !V,  J H.    M.    DOREMUH   CO.,    36   Orange   St.,   has 

been  nwnrdfd  the  contriict  for  tiuikliig  adrlltlons  and  altera- 
tions to  the  building  on  Ferry  and  Christie  St  for  P.  Ballan- 
tlno  *  Sons.  Thci  estltnatod  cost  Is  $20,000.  J.  \V.  Gullck.  CS 
Freemiiii   St  .    Is  Supt. 

•f ilnitlmore,  ^Ul. — The  (•ontra<t  for  the  construction  of  a 
315x2  I. ".-ft.  wat-.hou.m'  for  th-  1  iiilt  liiiore  (ins  .\pplluii<t<  .V  Mfg. 
Co  BavBrcl  snd  Hamburg  St.,  has  been  Mwnrileil  to  the  II.  !■'. 
RKNNETT  BUILDING  CO..  123  South  Howard  SI.  Noted 
Dec.  24. 


+Canton,  Md.— (Official)- The  TURNER  CONSTRUCTION 
CO.,  11  Broadway,  New  York,  N.  Y.,  has  been  awarded  the 
contract  for  the  construction  of  a  two-story,  50x200-ft.,  rein- 
forced-concrete building  for  the  Standard  Oil  Co.  of  New 
Jersey. 

Icard,  N.  C. —  (Hickory  post  office) — The  Icard  Mfg.  Co., 
recentlv  incorporated  with  a  capital  of  $125,000,  will  construct 
a   50x2()0-ft.   factory. 

Henderson,  Ky. —  (Official)^ — Brinton  B.  Davis,  Arch.,  Louis- 
ville, informs  us  that  construction  will  begin  about  Feb.  15 
on  the  two-storv,  80xl40-ft.  factory  for  the  American  Basket 
&  Crate  Co.     The  estimated  cost  is  $25,000.     Noted  Jan.  28. 

+Barberton,  Ohio — Press  reports  state  that  the  contract  for 
the  construction  of  a  number  of  buildings  for  O.  C.  Barber,  for 
the  manufacture  of  cement,  has  been  awarded  to  A.  M.  SCHO- 
FIELD,  Tenny  St.,  Amherst.      The  estimated  cost  is  $500,000. 

+Cleveland,  Ohio — The  contract  for  the  construction  of  a 
one-story,  100xl20-ft.  addition  to  the  plant  of  Chandler  Motor 
Car  Co..  East  131st  St.  and  St.  Clair  Ave.,  has  been  awarded  to 
BOLTON-PR.\TT  CO.,  902  Columbia  Bldg.  Ernest  McGeorge, 
Leader-News   Bldg.,    is   Arch. 

+Cleveland,  Ohio — McCLINTIC-MARSHALL  CONSTRUC- 
TION CO..  Oliver  Bldg.,  Pittsburgh.  Penn.,  has  been  awarded 
the  contract  for  the  construction  of  a  one-story  mill  for  the 
Empire  Rolling  Mills  Co.  The  estimated  cost  is  $500,000. 
Noted   Dec.   10. 

Ravenna,  Ohio — Plans  have  been  revised  by  George  S. 
Rider  &  Co..  Arch..  502  Century  Bldg.,  Cleveland,  for  the  con- 
struction of  a  two-story,  117xl59-ft.  and  a  one-story,  50x175- 
ft.  dvehouse  for  the  Cleveland  Worsted  Mills  Co.  The  esti- 
mated cost  is  $200,000.  G.  H.  Hodgson,  5900  Broadway,  Cleve- 
land, is  Mgr. 

Toledo,  Ohio — The  Banting  Machine  Co.,  was  recently  in- 
corporated with  a  capital  of  .$400,000.  The  company  plans  to 
construct  a  plant  for  the  manufacture  of  threshing  machin- 
ery. C.  C.  Banting  J.  F.  Sanders  and  John  Auxter  are  in- 
terested. 

Chicago,  III. — The  Midland  Warehouse  &  Transfer  Co.,  1929 
West  43rd  St..  will  construct  a  warehouse  at  15th  St.  and 
the  Chicago  Junction  Ry.     The  estimated  cost  is  $600,000. 

Milwaukee,  Wis. — Bids  are  being  received  by  Herman  J. 
Esser,  Arch.,  Camp  Bldg.,  for  the  construction  of  a  three- 
storv,  40xl40-ft.  factory  and  warehouse  at  Mineral  and  Bar- 
clav  St.  for  Seeboth  Bros.,  Ill  Reed  St.  The  estimated  cost  is 
$35,000.     Noted  Jan.  28. 

Milwankee,  Wis. — Bids  will  be  received  about  Feb.  15  by 
Klug  &  Smith,  Arch,  and  Engr.,  Mack  Bldg.,  for  the  construc- 
tion of  a  seven-storv  75xl30-ft.  addition  to  the  warehouse  of 
John   Pritzlaff  Hardware  Co.,   33-67  West  Water  St. 

St.  Paul.  Minn. — Plans  have  been  prepared  for  the  con- 
struction of  .1  packing  plant  for  the  Farmers  Terminal  Pack- 
ing Co.  The  estimated  cost  is  $1,000,000.  The  American  So- 
ciety of  Eciuity  and  F.  A.  S.  Price,  Mgr.  of  the  Farmers' 
Cooperative  Packing  Co.,  La  Crosse.  Wis.,  are  interested. 

Wichita,    Kan The     Reed     Self- Adjusting    Weather    Strip 

Co.  will  construct  a  125xl40-ft.  plant  at  Pine  St.  and  St.  Fran- 
cis Ave.  The  estimated  cost  is  $25,000.  U.  G.  Reed  is  Pres. 
and  L.  C.  Tillotson,  Sheetz  Blk.,  Douglas  Ave.  and  Market  St., 
Is  Secy. 

I.ayton,  I  tah — The  Knight  Sugar  Co..  Ltd..  Raymond,  Alta., 
will  construct  a  factory  near  Layton.  The  estimated  cost  in- 
cluding machinery  is  $500,000.  E.  P.  Ellison,  Layton,  is  in- 
terested. 

Kalania,  Wash. — The  Mountain  Timber  Co.  plans  to  re- 
build its  plant  recentlv  destroyed  bv  fire.  The  plant  will  have 
a  capacity  of  250.000  ft.  per  dav.  The  estimated  cost  is  $300,- 
000.  E.  C.  Strode,  Lincoln,  Neb,,  and  Coy  Burnett,  Portland, 
Ore.,  are  owners. 

Kirkland,  Wash. — The  Washington  Film  Co.,  Washington 
Bldg.,  Seattle,  has  purchased  a  site  and  plans  to  construct  a 
moving  picture  plant.     The  estimated  cost  is   $25,000. 

Seattle,  Wash. — The  California  Paper  &  Board  Mills,  San 
Francisco,  Calif.,  will  construct  a  plant  for  the  manufacture 
of  box  board.  It  will  have  a  capacity  of  20  tons  and  will  cost 
abouf  $250,000.     C.   H.   Meyers,   Seattle,   is  Representative. 

+L,oH  -Vngeles,  Calif. — The  contract  for  the  construction  of 
a  one-story,  65x96-ft.  reinforced-concrete  building  on  North 
Main  St.  for  the  Los  .\ngeles  Brewing  Co.  has  been  awarded  to 
thi>  NATION.\L  FIREPROOFING  CO..  Central  Bldg.,  at  $19,000. 
The   entire   cost    is   estimated   at   $30,000. 

I.OH  .\nKeles,  Calif. — Plans  are  being  prepared  by  W.  J. 
Dodd,  .\rch.,  Marsh-Strong  Bldg.,  for  the  construction  of  a 
four-storv,  reinforced-concrete  warehouse  on  Bay  St.  for  the 
H.  R.  Bovnton  Co.  H.  E.  Bean,  717  Central  Bldg.,  Is  Engr. 
The  estimated  cost   is  $100,000. 

I.os  .AngelcH,  Calif — The  California  Fruit  Growers'  Ex- 
change. 510  Battery  St.,  San  Francisco,  plans  to  organize  a 
subsidiary  company  with  a  capital  of  $100,000.  The  company 
will  construct  a  plant  for  the  manufacture  of  by-products 
from  inferior  citrus  fruit.     O.  Harold  Powell   Is  Gen.   Mgr. 

I.OH  .VuKclcs,  Calif. — The  Southwestern  Portland  Cement 
Co.,  El  Paso.  Tex.,  plans  to  construct  a  plant  at  Los  Angeles. 
The   estimated    cost    is    $400,000. 

I.OM  .\uKclcM.  Calif.  —  IM.ins  have  been  prepared  by  George 
Low,  Supervising  Arch,  of  Los  Angeles  County,  for  the  con- 
struction of  a  group  of  buildings  for  the  County  Hospital.  The 
group  includes  .-i  50xl50-ft.  machine  shop,  a  56xl50-ft.  garage, 
i\    r,0xl50-ft.   mill   building   niul    50xt50-ft.    paint   shop. 

Oakland.  Calif.  Bl<ls  will  soon  bo  received  for  the  con- 
striictloM  of  a  ])laMt  for  the  Shredde<l  Wheat  Biscuit  Co., 
Niagara    Kall.M.    N.   Y.      Noted   Sept.    10   and   Oct.    29. 

Sacramento,  Calif.— (Official) — E.  C  llemmlngs.  Arch.,  In- 
forms US  that  bids  will  bo  received  about  May  1  for  the  con- 
stnii-tlim  lit  a  four-story  creamery  and  salesroom  on  K  near 
15th  St.      Noted  Jan.   21. 

Kluuslon.  Ont.  Davis  .<t  Co.  plana  to  rebuild  Its  tannery 
recentlv    de.sti...ve.l    by    lire.      The   estimated   cost    Is   J.SO.OOO. 

Lindsay.  Out.-  The  plant  of  the  llorne  Bros.  Milling  Co., 
William  iind  ISond  St.,  which  was  recently  destroyed  by  lire 
with  a   loss  of  $100,000,    will   be   icl.ullt. 
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(nlunry,  \Un. — J.  C.  Boylo  plnnR  to  coniitiurl  ii  i  ulnfi'ii-cil- 
concrrii'    iiikI    lirlck    iincklnic    plant.      The    oiitliiiiitoil    t-tiMt    In 

11.000.000. 

Kalk.    Alaakii — IMniin    liuv«    )in<tn    prcpnrciil    !>>'    J.    H.    Arnot. 

•     -ti,   U   C.   Smith    UhlK..    Sc'iittU'.   Wimh..    for   tho   oonntrui-llmi 

.   pncklDii   pliint    for   thi<    Hcimi  Svu  Hiilnion    Co.,   L.   C.   HiiiKh 

Sritllli'.       Tho    phiiiH    Inrhido    n     4Uxtl>0-ft.    wurohuiiNu. 

n'mt.'.l    rout.    jr.O.OOO. 

KI'mi'.IIAI.    (;OVKH\Mi:.\T    WOltK 

|-i>B(  «>mrr  lliiillli-liiiro.  VI  MMk  will  ln<  rcmlvpil  hy 
O'.riii-  \V''nil<-i  nth.  Siiprrv.  A  roll  ,  'rn-iiiiiiry  Dolit.,  WnnhlllKloli. 
1)  I"  until  :i  i>.in..  Miir.  '2'1.  for  ronnli  nt'lliiK  »  tlin-r-ittory  hili'k 
unii  itono    poHl    ollli-.'   at    llruttlohoro.      Not.-.l    Dec.    10. 

I'aat  Ofllrr-  <  !r<'<-nl1<-lil.  Muhh.  Itliln  will  ho  rvcplvi-i!  hy 
0»ci\r  Wrniloroth.  Supcrv.  Arrh.,  Troimviry  Dopt.,  WuHhInKlon, 
p.  I'.,  until  3  l>  in.,  Miir.  1.1.  for  tlm  ooiiHlructlou  of  a  two-»tory 
brick  anil   fiton.<  post   ollU-p. 

<ialr  llouarH  Mini  Ntorrhaiuap  Kufralo,  N.  Y.  —  IlhlH  will  ho 
rcrclvnl  hy  Col.  J.  li.  Wan  on.  l''<<loiiil  lllilu.,  llnfraln.  mil  II 
Frh  20.  for  oonsti  uotlnjt  nix  Kut,-  Iioiinon  ami  a  HtorohoiiHo  at 
tho  I".  S.  ."^hlp  Canal  look.   Ulaok   Kook   llarhor,  UiifTalo. 

'*Mot»r  I.Hiiiirh-  New  York,  X.  Y.  —  Ulil.s  will  ho  rorolvoil  hy 
Col.  W  M  lllaok.  Uoom  710  Armv  HMk  .  .f.t  Whltchnll  St.. 
Now  York,  until  nuoii.  Feb.  11.  lor  constructing  a-  motor 
launch. 

'*<fnrrilKliiK — New  York.  X.  Y. — Tho  contract  for  drodKlnw 
in  tho  lluil^oii  Ulvor  Channel  has  been  awarded  to  the  MOIl- 
RIS  *  CIMMIMJS  PREDOINO  CO.,  Now  York.  N.  Y.,  at  $6.1.- 
5S0.      Not  111    l>oc.    :U. 

Hrpalrlnu  Vewnol — New  York.  N.  Y. —  (BoroUKh  of  Ulch- 
inond)  — Hills  will  he  rooelvod  hy  J.  T.  Y'atOB.  LlKhthouso  In- 
upeclor.  Toniklnsvlllo.  S.  I.,  until  2  p.m.,  Feb.  24,  for  repalr- 
liiK  I-'-   S.   MKht    Vcssi'I    Xo.    ."il. 

DrrtlKlnK — N'ew  Jersov — liiil.M  will  ho  locolved  bv  Col.  Fred- 
erick V.  .\hhot.  Army  HIil>;..  ,1'.t  Whilohall  St..  New  York,  N. 
Y..  until  Fob.  l;>.  for  dreilKin»;  In  \Vi>oill)rldKO  Creek.  Uarltnn 
Bay.   and   tho  Shrowshury   Ulvor,   X.   J. 

Kllmlnatlon  of  C;milr  Cr«nii«ln»r — Wnshlnnton,  D.  C. — Plans 
nre  lioliiK  prepared  In  tho  ollloo  of  tho  Commls.sloner.s  of  the 
nidtrlct  of  Columbia  for  ellmlnatlntr  tho  urado  crossing  at 
KennlnKK.  D.  C.  at  an  estimated  cost  of  $110,000. 

Dnlldlnir — WashlnRton,  D.  C. — Plans  are  helnqr  prepared  in 
the  olllce  of  tho  Commissioners  of  the  District  of  Columbia 
for  the  construction  of  the  Parkvlow  School,  at  an  estimated 
cost  of  $l.t2,000.      Kids   will    be   opened   about  Mar.    20. 

Rrtnlninfc  'Wnll— Washington,  D.  C. — Bids  will  be  received 
until  2  i>.in..  Mar.  .■?.  .Tt  tho  olllce  of  the  Superintendont  of 
I'nited  States  I'ublic  Huildiniis  and  C.rounds.  Washinuton. 
D  C,  for  tho  construction  of  a  retaining'  wall  aloim:  tho 
West  liUh  St.  side  of  Meridian  Hill  Park,  between  W  and 
Euclid  St.,  X.   W. 

SMVPr  ConHtructton — 'WashinKton,  D.  C. — Bids  will  be  re- 
ceived hv  tho  District  Commissioners.  District  Bldg..  Wash- 
ington, until   2  p.m.,  Feb.  1."),  for  the  construction   of  sewers. 

KIoatln«r  Crniie — Portsmouth.  Va. — The  date  for  receivinR- 
bids  for  furnishing:  the  l.">0-ton  floating  revolvinjj  crane  for 
the  Norfolk  Navy  Yard  has  been  extended  from  Feb.  13  to 
11  a.m.,   Feb.   27. 

-AStrel  Lock  GnteH — Wheelinp:,  W.  Va. — The  following  are 
the  bids  received  for  furnishinp  and  erecting  steel  lock  gates 
for  Dam  No.  1.').  Ohio  River:  C.  A.  Turner,  Inc.,  Pittsburgh, 
Penn.,  $31,.")S3;  Union  Foundrv  &  Machine  Co.,  Pittsburgh, 
$33,291:  Whitehead  &  Kales  Iron  Works,  Detroit.  Mich.,  $39,- 
941:  Milwaukee  Bridge  Co.,  Milwaukee,  Wis.,  $35,753;  Inde- 
pendent Bridge  Co.,  Pittsburgh,  $29,09S;  Penn  Bridge  Co., 
Beaver  Falls.  Penn.,  $28,741:  Alliance  Structural  Co.,  Alli- 
ance, Ohio.   $30,091.     Noted  Jan.   7. 

-^Dmlglng — ^Vilmington.  X.  C. — Bids  will  be  received  by 
MaJ.  H.  W.  Stickle.  I^  S.  ICngineer  Ofhce,  Wilmington,  until 
noon.  Mar.  9.  for  dredging  in  Neuse  River  waterway  from 
Pamlico  Sound   to  Beaufort   Inlet  and   Beaufort   Harbor. 

+Balldiiii; — Fort  Leavenworth,  Kan. — The  contract  for  the 
construction  of  the  library  at  Fort  Leavenworth  has  been 
awarded  to  Y.  B.  YOKAM,  Leavenworth,  at  $44,000.  Noted 
Dec.    24    and    Jan.    21. 

Peace — Sully's  Hill  National  Park  (Devil's  Lake  post  of- 
fice), N.  D. — Bids  were  received  for  the  construction  of  a 
fence  around  Sully's  Hill  National  Park,  fence  to  be  six  miles 
lonR  and  to  include  gates  and  small  enclosures  inside,  from: 
Knterprise  Iron  Works,  Indi.-inapolis,  Ind.,  $10.23  per  rod; 
Thomas  Young  &  Sons,  Devil's  Lake,  N.  D.,  $3.6S7  per  rod. 
Noted  Jan.   21. 

-ARIvrr  Bank  Protection — St.  Louis.  Mo. — Bids  will  be  re- 
ceived hv  Col.  C.  McI).  Townsend.  Custom  House.  St.  Louis, 
until  11  a.m..  Mar.  10,  for  constructing  about  10,000  lin.ft.  of 
river  bank  protection. 

Wire  Fenre — Fort  Sam  Houston,  Tex. — Bids  will  be  re- 
ceived until  11  a.m.,  Feb.  2o,  by  the  Constructing  Quarter- 
master, for  constructing  a  woven  wire  fence  around  the 
military  reservation. 

DredicinK — Port  Aransas,  Tex. — Bids  will  be  received  by 
Lieut. -Col.  C.  S.  Riche.  V.  S.  Engineer  Office.  Galveston,  Tex., 
until  noon.  Mar.  3.  for  dredging  at  Port  Arans,ts  and  on  the 
channel  from  Aransas  Pass  to  Corpus  Christi,  Tex. 

'ft'Caaal  Kxravatinn — Grand  Junction.  Colo. — Bids  will  be  re- 
ceived by  the  V.  .S.  Reclam.ition  Service,  Grand  Junction,  until 
Mar.  10  for  about  640.000  vd.  of  excavation  in  the  vicinity  of 
Grand  Junction  and   Fruita,   Colo. 

*+ranaI,  Etc. — Olathe  and  Delta,  Colo. — The  contract  for 
the  con.itructlon  of  the  lower  .'^ollg  extension  canal  and  lat- 
erals has  been  awarded  to  tho  UKYNol.DS-KLY  CONSTRUC- 
TION CO..  Sprlngvllle.  Utah,  and  GKOKGE  F.  &  U.  E.  WEAK, 
Delta.    Colo. 

♦  Pumplnie  Plant — .<?eattle.  Wash — Bids  will  be  received  bv 
MaJ.  J.  B.  Cavanaugh,  Burke  Bldg.,  Seattle,  until  noon.  Mar. 
16,  for  furnishing  a  pumping  plant  for  the  Lake  Washington 
Canal  Locka. 


*PoB«    onior   nnil   Coiirl    lluuMr — Pondloton,    Oro. — BMh    will 

l,o    r Iv.d     l.y     I  incur    Weiidoriith,    Huimrv.     Arch.,    TrouHurjr 

liopi  .  WiinIiIiikIoii,  I)  C,  until  3  p.m.,  Mur.  26,  for  conHtruct- 
liiK  n  Ihroo-Hiiiry  hIoiio.  torra  cottii  and  brick  pout  olllco  and 
otiiiit   hiiiiHi'   Ml    I'oiidloion. 

PInIr  «Mr<l<T  Nitnna  .MoiilroHo,  Calif —BIdB  will  ho  received 
hv  Iho  11.  H.  Itoolain.illoii  Sorvlci)  unlll  Koh.  17  for  furiilMhlng, 
IMiliilliiK  iiiitl  ororiiiiK  four  pliito  girder  KpitiiM,  70  ft.  each,  for 
Iho    WoMt   i'miuiI    Wi.rkK,    KucoiiipuliKro    Vall.y    Project. 

I.aunrh  nnil  lliilln  San  Fi  niwlHi  o.  l'Mllf.-~Bld«  will  bo 
roci.lvod  by  W.  II  llnrl.  lupol  yuartormaMUr,  until  2  p.m., 
I'oh.  17,  (a)  for  nno  hull,  ih)  for  two  hullM,  (c)  for  tho  com- 
iilotlon  of  one  hull,  nil  for  the  coinplotlon  of  two  hullH,  (e) 
lor    till-    coiiHtruil  Ion    i>(   one    launch. 

+  lll|iprr  Ilrpdicr  I'liiiainii — Tho  contract  for  furnlMhln»r 
iiiiii  illppor  drodg"'  hMH  been  awordod  hy  the  Panama  Canal 
•  'nmmlimion  to  tho  BUCYUUS  CO.,  Houth  Milwaukee,  WU.,  at 
$37.^,000. 

+  l.<>ponio<lvr  Crnnra— Poarl  Harbor,  H.  T. — Tho  contract 
fur  riirnixliliig  two  l.">-tofi  locomotive  craneH  for  the  naval  Mla- 
lion.  Pearl  Harbor.  h.iM  bein  awarded  to  the  AMEUK'A.V 
llol.ST  &  DKUliHK  CO.,  St.  Paul,  Minn.,  at  $13,939.  Noted 
Jan.    2H. 

MINCKIil.AlVF.nilN 

'AMultwa;- — Boston,  Mass. —  (<  Mllclal)— Bids  will  be  received 
until  noon,  J-'eb  25,  by  It.  Leightoii  Heal,  Secy.,  Boston  Transit 
Commission,  for  the  coiiHtructlon  of  Section  II.  Dorchester 
Tunnel.  The  work  will  be  cut  and  cover.  For  details  see 
advertisement   undi'r  "Contracts  to  Be  Let." 

Coucreti'  Mlxern — Holyoke,  Mass. —  (Ofllclal) — Tho  Board  of 
Public  Works  has  under  consideration  and  has  asked  for  an 
appropriation  of  $15,000  for  the  purchase  of  new  cement  and 
asphaltlc   concrete  mixers.     T.  J.  McCarthy  is  City   Engr. 

Harice  Canal  Work — Albany,  N.  Y. —  (Omcial) — The  follow- 
ing bids  were  received  Feb.  2  by  the  Superintendent  of  Public 
Works  for  the  construction  of  a  harbor  dockwall  and  two 
breakwaters.  Oneida  Lake,  Cleveland,  N.  Y.:  Clarence  E. 
Gruner,  Albany.  $30,995;  Henry  P.  Burgard.  Fulton,  $31,084; 
Barrallv  &  Ingersoll,  Rochester.  $32,332;  Eastover  Construc- 
tion Co..  Inc..  Utica.  $35,904;  C.  R.  Stimpson,  New  York,  N.  Y., 
$36,SU5;  John  F.  Dolan  Contracting  Co.,  New  York,  N.  Y.,  $37,- 
f.75. 

.stadium — Buffalo,  N.  Y. — The  Board  of  Councilmen  has 
passed  a  resolution  directing  the  Commissioner  of  Public 
Works  to  i)repare  reports  on  the  probable  cost  of  a  stadium 
having  a   capacity    of  50,000. 

-A-i'reenhuuHeN — Ithaca,  N.  Y. —  (Oflicial) — Bids  will  be  re- 
roivcil  until  noon,  Feb.  23,  by  E.  L.  Willi.ims,  Comptroller, 
Coiiioll  Univorsit:',  for  the  construction  of  greenhouses  and 
in.stalling  the  heating  plumbing  and  electric  work  at  the  New 
York  State  College   of  Agriculture. 

^Sanitary  "Work — Rochester,  N.  Y. —  (Official) — Bids  will  be 
received  until  2:30  p.m.,  Feb.  18,  by  the  State  Hospital  Com- 
mission, Capitol,  Albany,  for  installing  tho  sanitary  work  in 
the  North   Building  of  the   Rochester  .State   Hospital. 

Station  and  Ferry  IIoiiMeN — Camden.  N.  J. — The  City  Coun- 
cil has  ai)i)roved  plans  of  the  Atlantic  City  Ry.  for  the  con- 
struction of  a  R0xl58-ft.  temporary  station  and  a  68x11 5-ft. 
ferr.v    house.      Fire    recently    destroyed    the    former    buildings. 

Fire  Station. — Edgewater,  N.  J. — The  city  plans  the  con- 
struction of  a  new  fire  station.     The  estimated  cost  is  $12,000. 

Fire  .\ppnratuM — Union.  N.  J. —  (Official) — Bids  will  be  re- 
ceived until  S  p.m.,  Feb.  15.  by  the  Board  of  Councilmen  for 
furnishing  the  fire  department  with  new  apparatus.  Emil 
Bantz   is   Town   Clk. 

+Stri|>ping — Nanticoke,  Penn. — The  Delaware,  Lackawanna 
&  Western  R.R.  Co.  has  awarded  a  contract  to  J.  M.  BURKE 
for  stripping  at  the  Bliss  Colliery. 

Drainaee — Newborn,  N.  C. — R.  R.  Eagle,  Engr.,  has  pre- 
pared plans  for  the  construction  of  a  drainage  system  in  the 
Newborn  Drainage  District,  recentl.v  organized.  The  esti- 
mated cost  is  $20,000.     George  D.  Dail  is  Secy. 

Siin>al  Towers — Pelham,  N.  C. — The  Southern  Ry.,  Wash- 
ington, D.  C,  will  install  electric  automatic  block  signals  be- 
tween Polham  and  Denim,  N.  C,  and  43  signal  towers.  W.  H. 
Wells   Is  Ch.   Engr. 

Drain — Parish,  Fla. — Charles  S.  Hill,  Engr.,  Palmetto,  will 
finish  the  survey  for  the  construction  of  the  Gamble  Creek. 
Drain  about  May    15.      Estimated   cost,    $125,000. 

Wharf — St.  Petersburg.  Fla. — Bids  will  be  received  until 
Feb.  15  by  the  City  Commissioners  for  the  construction  of  a 
wharf  parallelling  tho  shore  line  of  Dock  No.  1. 

AmuHenient  Park — Anniston,  Ala. — The  Wall  Amusement 
Co.,  Birmingham,  is  reported  to  be  contemplating  an  expendi- 
ture of  $50,000  to  construct  amusement  devices  at  Oxford  Lake 
and  Hobson  City  Park  including;  roller  coaster,  miniature 
railroad,    "razzle-dazzle"   and   remodeling   hotel   pavilion. 

+Ilitph — Calhoun,  Ky. — The  contract  for  the  improvement 
of  Porter's  Ditch  has  been  awarded  to  J.  N.  FORGY,  Owens- 
boro,   at   $12,777. 

Bath  HouMe — Cincinnati,  Ohio — Louis  G.  Dittoe,  Arch.,  has 
been  commissioned  to  prepare  plans  for  the  construction  of  a 
municipal  bathhouse  at  13th  and  Spring  St.  The  estimated 
cost  is  $28,000. 

+Pier  RooonNtruction — Michigan  City.  Ind. — The  contract 
for  the  reconstruction  of  the  east  pier,  Michigan  Citv  harbor, 
has  been  awarded  to  BURK,  SMITH  &  NELSON,  Muskegon. 
Mich.,  at  $25,279. 

+Ditch — Warsaw,  Ind. — Contracts  for  the  construction  of 
the  Mary  White  Ditch  have  been  awarded  to  W.  G.  DILLING- 
HAM, at  $4500  for  dredging,  and  WALTER  KLINE,  at  $5836 
for  tile. 

-^Cement — Springfield,  111. —  (Official) — Bids  will  be  received 
until  11  a.m.,  Feb.  17,  by  the  State  Highway  Commission 
for  furnishing  approximately  235,500  bbl.  of  cement  for  use 
In  state  road  construction  for  the  vear  1915.  William  W.  Marr 
is  Ch.   Engr.   State   Highway. 
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steam  Roller,  Sweeper  and  Distributor — Edgertcn,  Wis.— 
The  County  Board  of  Supervisors  has  instructed  the  High- 
ways Commitlee  to  purchase  a  steam  road  roller,  oil  distrib- 
utor and   revolving   road   sweeper. 

^nrih     Work Milwaukee,      Wis. — The     Park     Board     has 

aw*rd^d    the    contract    for    constructing    1700    lin.ft.  .  of    pro- 
tection  cribbing   along   the   lake   shore   f.om   Wisconsin   S^^o 
Juneau    Ave.    to    the    E.    GILLt-N     DOCK.    DRh-Ut^J^     &    '^^'^ 
STRUCTION   CO..    Racine,   at   $59,840.      Noted   Jan.   14. 

Creefc  Improvement-Duluth.   M'""— Pl^"f .J'^^'S,  *>^^/"   ^[^1 
nared  for  changing  the  course   of  Mission   Cree;         Ihree   lein 
Force'd-coVcretTbrfdges  will  also  be  ^""-tructea  in  connect^^n 
with  the  work.     Estimated  cost,  $2o,7r2.     John  vvu.on  is  i-iiy 

Ditch— Olivia.  Minn.— Bids  will  be  received  until  Feb.  16 
bv  The  Count V  Auditor  for  the  construction  of  County  Ditch 
No.    57.      Estimated   cost.   $13,000. 

♦Diteh- Stillwater,  Minn.— The  contract  for  the  construc- 
tinn  nf  Judicial  Ditch  No.  4  has  been  awarded  to  SCHL.L.1^.  & 
BIECK.  ClaVion  Iowa,  at  $16,495.  N.  A.  Nelson  is  County 
Audr.     Noted  Jan.  21.  ,   ^  i,    ,  c 

Ditch— Walker.  Minn.— Bids  will  be  received  until  Feb.  15 
bv  CD  Bacon?  Countv  Audr..  for  the  construction  of  Jurt'cml 
Ditch  No  2  The  work  will  include  29n.!»fil  cu.yd,  of  earth 
ixcavation  in  Hubbard,  Cass  and  Wadena  Counties.  Esti- 
mated cost   $33,039. 

Orainaee Kansas  Citv.   Kan.— Bids  will   be   received   uritil 

Feb  26  bvVe  Board  of  Directors  of  the  Kaw  Valley  Drain- 
rieDistrict  for  excavating  about  1.000.000  cu.yd.  of  material 
fif  the  channel  of  the  Kansas  River.  T.  E.  Meyers  is  Pres.  of 
the  Bd.  P.  J.  Broil  is  Secy. 

River  Improvements— Brookings,  S.  D.— Horner  N  Derr. 
t^tite  Ergr  Pierre,  has  completed  a  report  on  the  straight- 
fntng  of  the  Sioux  River  west  of  Brookings.  The  estimated 
cSsV  will  be  from  $87,500  to  $105,000,  according  to  length  and 
depth. 

nrninnse Victoria,  Tex. — Surveys  have  recently  been  com- 
pleted fo^T^rainall  system  in  the  Victoria  County  Drainage 
District  No.  3,  comprising  104  sq.  miles.  A  bond  issue  of  $200,- 
000  will  soon  be  voted  on. 

Pine  Line— Tulsa.  Okla.— Press  reports  state  .t^^at  the  Mc- 
Mann  Oil  Co..  Tulsa,  will  construct  an  eight-in.  pipe  ''"e  from 
Gushing  to  Addington.  Okla.     The  estimated  cost  is  $1,000,000. 

Drainaee— Reno,   Nev.— The   farmers   of   the   Truckee   Mea- 
dow   Disfrl^have    completed    plans    for    the    formation    of    a 
d?rinagl  district  to  drain   8000  acres   of  land.     The  estimated 
cost  is  $15,000. 
Po,t^-SaSi;^^.^^i^S^"i^^^a;:^^^^^^n^t  ^,  ^r 

TEPWAY  CO,  at  18c.  per  cu.yd.  About  150,000  cu.yd.  will 
be  removed. 

Kerrr  Improvements— Seattle.  Wash.— The  Port  of  Seattle 
Comm^ioTfras  decided  to  change  its  plans  concerning  the 
wl^rseattle  ferrv  house.  A  four-story  headhouse  will  be 
constructed  instead  of  two  stories.  The  estimated  cost  is 
$40.ono. 

ADredeine- Tacoma,  Wash.— The  Inter-Connty  River  Com- 
mi^Tion  has  awarded  the  contract  for  dredging  a  seven-mile 
Channel  to  CROS'S  ROI.LINS  &  CO..  Seattle,  at  $250,000.  It 
win  be  necessary  to  remove  about  300,000  cu.yd.  of  materia 
between  sntmm.r  Highway  bridge  and  the  Indian  School 
bridge      W.  J.    Roberts  is  Ch.   Engr. 

Crane  and  Dock  Kqulpment— Portland.  Ore.— The  Com- 
missioners of  Public  Docks  have  instructed  G.  B  Hegardt, 
E^gr.  to  prepare  plans  and  specifications  for  a  20-ton  loco- 
motive crane.  It  will  be  used  at  Municipal  Dock  No.  1.  The 
eng  iieer  has  also  been  authorized  to  purchase  equipment  for 
Dock  No.  2,  which  will  be  completed  in  March. 

Wharf- Richmond,  Calif.— Press  reports  state  that  bids 
will  >>P  received  Feb  15  bv  the  City  Council  for  the  con- 
rtrucllon  of  Municipal  Wharf  No.  1.  Estimated  cost,  $270,000. 
A.  C.   Paris  Is  City  Clk. 

Wharf— Prince  Rupert,  B.  C— The  Orand  Trunk  Pacific 
Co  according  to  press  reports,  contemplates  the  construc- 
tion of  a  150-ft.  oil  wharf. 

UL'IL,DINGS 

nittrr  Items  rrlnHve  to  Butldlm  Consiructlon  trtll  be  found  under  the  folkmUno  hcad- 
m,%naZlrlll""orks."  ■FedcralCovcrnment  Work' and  "MUcellantou:! 

4>l.3'nn  Mass.- The  contract  for  the  con.struction  of  a 
fhr?^.  sto%  "iVlitlon  to  the  English  High  .School  has  been 
awarded  to  CS  CUNNINGHAM  &  SONS  CONSTKIJCTION  CO. 
Estimated   cost,   $175,000.      Wheeler  &  Johnson,   137   Broad   St.. 

Tnfti.  ColleKe.  Mass.— (Boston  post' office )---The  Board  of 
Trua"'"  of  the  Tufts  College  contemplates  the  construction 
Ot  a  chemistry  building  to  cost  $100,000. 

*!Vew  Haven,  fonn.— The  contract  for  the  construction  of 
the  SUong  School  has  been  awarded  to  LEWIS  A.  MILLER,  at 
$109,300. 

.New  Haven.  Conn.— Plans  have  been  prepared  by  L.  W. 
ItolVirisoM  Arch  42  Church  St..  for  the  construction  of  an  ad- 
dinon  to  the  om.e  building  of  the  Winchester  Repealing 
Arms  Co.,   Winchester  Ave. 

IVew  York.  Ji.  Y.— (Borough  of  Bronx)— Goldner  *  Gold- 
berg.'"91  East  149th  St..  Is  P^">.M.Ing  ..lans  fov^%  ^^.i 
Btrurtli.n  of  a  five-storv  npartm.nt  hoi  mi-  iit  '''<").  ^'-  »"" 
ProH,i.'rt  Ave.  for  the  .farol.  liloom  Really  Corporation.  1X32 
Clinton    Ave.       Kntlmated    co.st.    $fi().O00. 

Mew  York  M  Y.-  (Horough  of  Bronx )  -Plans  have  been 
Drep,T"d  l"  John  r  I! ovl,  n.l  252R  W.-bHler  Ave.,  for  the  con- 
JtrTVlon  f  two  nve-storv,  .--.Ox  100- ft.  upurtmonj  houses  at 
Coll.K.-  Ave  „,u\  17nih  St.:  f<.r  the  C.  J.  Cnsoy  Building  Co.. 
1879   Southern    I'.lvd       Kstlmntcd   cost.   $90,000. 

New  York,  N.  Y.— (Borough  of  Bronx)— Plans  are  beliiK 
prep'ITd    by    Harry   T.   HowolT.    148th   St.   and   Third   Ave.,   for 


the  construction  of  two  five-story,  50x94 -ft.  apartment  houses       i 
at  Valentine  Ave.  and  lS4th  St..  for  the  Hargton  Building  Co. 
Estimated  cost,  $100,000. 

Kew  Y'ork,  N.  Y.— (Borough  of  Brooklyn)  —  Preliminary 
nlnns  are  being  prepared  for  the  construction  of  a  new  build- 
Fn-  fcr  the  (:ong.egational  Church  of  the  Evangel,  at  Bedford 
Ave  and  Hawthorne  St.  Estimated  cost,  $100,000.  Albert  E. 
Rorabach  is  Pastor. 

+  Xew  York.  X.  \'. —  (Borough  of  Manhattan) — The  contract 
for  the  construction  of  a  four-story,  134xlS6-rt.  Y.  M.  C.  A. 
biiildiiie-  at  Washington  Ave.  and  Ifilst  St.,  has  been  awarded 
to  the  CaIuLDWELL-WINGATE  CO..  3S1  Fourth  Ave.  Esti- 
mated   cost,    $225,000.      Noted   Jan.    21. 

Xew  Y'ork,  X.  \'. —  (Borough  of  Manhattan) — Jardlne,  Hill 
Xr  Aiurdock  Arch.,  3  West  29th  St.,  is  preparing  plans  for  the 
construction  of  a  21-story  store  and  loft  building  at  313 
Mr.fison  Ave.  for  August  Heckseher.  Estimated  cost,  $350.- 
000. 

New  York.  N.  Y. —  (Borough  of  Manhattan) — Mayer  & 
Maver  Inc  30  West  29th  St.,  contemplates  the  construction  of 
a  13-story  apartment  house  at  West  End  Ave.  and  bOth  St. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — C.  B.  Meyers, 
1  Pnion  So  has  prepared  plans  for  the  construction  of  a  six- 
storv"4x93-t-t  apartment  house  at  146  West  19th  St..  for  the 
ChawVs  J.  Weinstein  Realty  Co..  17  West  120th  St.  Estimated 
cost.    $50,000. 

New  York,  N.  \. —  (Borough  of  Manhattan) — Plans  are  be- 
ine-  nrenared  by  Moore  &  Landseidel,  14Sth  St.  and  Third  Ave 
for  the  construction  of  two  five^story  apartment  houses  or 
St  Nicholas  Ave.  near  145th  St..  for  James  O'Brien,  647  bixt. 
Ave.      Estimated    cost.    $100,000. 

Xew  Y'ork  \'.  Y. —  (Borough  of  Manhattan) — Plans  are  b.  - 
ing  rrep.*red  l.v  Abraham  Berres.  1484  St.  Marks  Ave.,  Brook - 
vn  N  v.,  for  the  construction  of  a  six-story  apartment  hous, 
on  St  Nicholas  Ave.  near  145th  St.,  for  the  Placid  Realty  Co. 
3785  Broadway.     Estimated  cost,   $120,000. 

IVew  York.  N.  Y.— (Borough  of  Manhattan)— Plans  have 
been  prepared  by  Clinton  &  Russell  and  Charles  F.  Post. 
Archs;  32  Nassau  St..  for  the  construction  of  a  four-stor> 
44xll5-ft  dormitorv  for  female  help  at  North  Brothers  Island. 
Es'timated  cost,   $80,000. 

Xew  Y'ork,  X.  Y. —  (Borough  of  Queens) — Albert  Thompson, 
Arch  1133  Proadway.  New  York,  N.  Y  is  preparing  plans 
for  the  construction  of  a  building  on  \  an  Alst  Ave  Long 
Island  Citv.  for  the  Degnon  Contracting  Co.,  30  East  42nd  St., 
New  York!     Estimated  cost,  $200,000. 

.^Xewark.  N".  Y". —  (Official) — Bids  will  be  received  until 
noon'  Mar  7  bv  Henry  H.  Stebbins,  Pres.  Bd.  of  Trustees,  New- 
York'  State  Custodial  Asylum  for  Feeble  Minded  Women  for 
the  construction  of  a  building.  Lewis  F.  Pilcher.  Capitol 
Bldg.,  Albany,  N.  Y.,  is  State  Arch. 

Ovster  Bay,  N.  Y. — Plans  are  being  prepared  by  Morrell 
«?mith'  P.ank  Bldg,  Far  Rockaway,  for  the  construction  Of  an 
f^Jlition  to  the  high  school.  Estimated  cost,  $75,000.  John 
F.   Birmingham,   is  Chn.   Bd.   of  Education. 

Saratoga  Springs.  N.  Y.— Ludlow  &  Peabody,  Arch.,  101 
Park  Ave^  New  York,  N.  Y.,  is  preparing  plans  for  the  con- 
struction of  a  two-story  terminal  building  for  the  Hudson  \  al- 
ley R.R.  Co.      Estimated  cost,  $:)0,000. 

WatervHet.  N.  Y.— Bids  will  be  received  by  Demess.  Mosley 
&  Campaign  Troy.  N.  Y..  for  the  construction  of  a  three- 
ftory  70xll()-ft.  City  Hall  at  15th  St.  and  Broadway.  Esti- 
mated  cost,    $45,000. 

.^.West  HaverHtraw.  N.  Y. —  (Official) — Bids  will  be  received 
unttl  noon  Mar  4  bv  George  Blagden,  Pres.  Bd.  of  Mgrs.,  New 
York  St  ite  Hospital'  for  Crippled  and  Deformed  Children,  for 
fhe  constructkm  of  a  building.  Lewis  F.  Pilcher.  Capitol. 
Albany,  N.  Y.,   is  State  Arch. 

JcrseT  City,  N.  J.— Maximilian  Zipkes,  Arch.,  is  preparing 
plans  for  the  construction  of  a  100xl50-ft.  apartment  house  «« 
Boulevard  an<l  Glenwood  Ave.,  for  the  Zerman  Realty  &  Con- 
struction Co.     Estimated  cost,  $150,000. 

MorrlMtown.  N.  .1.— Guilbert  &  Betelle  Arch.  Newark.  Is 
nre'i'ai  ing  i)lans  for  the  construction  of  a  high  school  on 
feariy   ."ve.      Estimated   cost.   $168,000. 

I  nion,  N.  J.— The  Union  Hill  Turn  Verein  plans  to  rebuild 
the    Tuin    Hall    recently   destroyed    by    fire. 

lohnsonliurK.  Penn.— Clyde  &  Adams,  Philadelphia,  is  pre- 
paring pl"n"*or  the  construction  of  a  150x200-ft.  school 
kstimated   cost.   $200,000. 

Mt.  Pocono,  Penn.— The  Directors  of  Mt.  Pocono  Hospital 
for  Women  contemplates  the  construction  of  .a  hospital  neai 
hilt  Pocono.  Estimated  cost.  $100,000.  A.  J.  Winebrake,  M.  D.. 
Scranton,    is    interested. 

PIttNlKirgh,  Penn.— Bids  will  soon  be  received  by  the  F.  S. 
Schn  eurco  for  the  construction  of  a  three-story  fireproof 
apartment  house  on  Neville  St.      Estimated  cost.  $60,000. 

PlttsburKh,  Penn.— Plans  are  being  prepared  for  the  con- 
striiction  of  a  five-story  fireproof  buil.ling  on  Sandusky  St. 
nVa,  Du.iu..sne  for  Lodge  No.  11.  B.  l'-  <>•  R-  »?^,V"^*'«''  '^°"' 
$150  000.     Frank   P.   Blackburn  is  Chn.  of  Hldg.  Com. 

Scranton,  Penn.— John  H.  Howley.  Arch.,  Trader.s  Bank 
Rldg..  la  preparing  plans  for  the  construction  of  a  o"*;-*"*"" 
inillding  for  St.  Michaels  R.  C.  Church.  Estimated  cost,  $40.- 
000. 

Scranton,    Penn— Plans    are    being    prepared     l>>'    •'"'J.",,' 
Ilowl.y     for     the    construction    of    a     two-story     high    school. 
lOatiiiiiitod    cost    $100,000. 

Scranton.  Penn.— (omdal)— The  Dlrector.s  of  the  Scrnnto" 
Life  iMMurimco  Co.  contemplate  the  construction  Of  an  elgni 
atorv    building   at   Adams   and   Spruce   St. 

Warren,  Penn.- Plana  nro  being  prei.ared  bv  Chnrloa  Wet- 
mnri.  I  (!  P'list  4''iiil  St  New  York.  N.  Y.,  for  the  construction 
Ta  ■$100.0m)Slb"ra.y  t'i  bo  presented  by  J.  P.  Jefferson  to  the 
clfv. 

Ilaltlmore,  Md.— Tho  Northern  Amu.sement  Co  plntis  to  con- 
Htriicl  a  theater  on  North  Ave.  near  Charles  St.  kstlmaten 
cost.   $100,000.  _ 
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^rimrlottr,  M.  ('.—  Tho  coiili  iicl  fni  tin-  omiHliuctliiii  of  it 
lOOxlli'ii-fl  »t«in<  iiikI  »rlli"i'  ImiIIiIIiiu  <>ii  Wt'Hl  l-'linl  Im-Iwimhi 
I'hllK'll  '>»'>  MIOt  ^*  '  '<"'  !'■  I'  l<>>><ll  llllll  J  II.  IXikK  llltn  lii'rn 
iiwm.lr.l    to    llio  TIJAVKHS-WDOI)   t'i>.      |{Htltiiutvil   imiiiI.    JifiO.- 

000.    NmIimI  Apr.  an.   i;iH. 

Krw  Itrlrnnii,  l.n.-  Tlio  ciiiinl ruction  of  li  llTiO.OOO  oftlon 
liullilliiK  for  the  Si-\vi-raK<<  iiiul  NViiIrr  llonrd  la  cuntoinplutod. 
ll«>orK<<  S    Kiirl   Ih  lii'ii.    MkT    of   ltd 

^\l«lnii.  l.n.  Till'  I'utilriii-t  for  thi>  (-oiiNtrilcllun  of  it  two- 
niory  IiIkIi  hcIiooI  for  I'ltililo  I'tirlNli  liitH  lii<i-tl  uwiinli'il  to 
JONKS  &  IIKItUINilTON,  Hot  8|irliiKii.  Ark.,  itt  IBO.OOO  Notod 
Jim.   I's 

l.«iiUilllr.  K>.  I'ri'lliiiliittry  pliiiiN  itii<  IioIiik  iiropiiriil  for 
thi<  connlrurtton  of  the  Ki<ntiii'K\  lliiptiNt  I'lillcli  i-ii'h  llniiio 
KHtliiiJiti''!  <-oMt.  »2riO.OiM)  S  !•:.  Tiill  piiMtor  of  tln«  Klixl  lliil>- 
lliil    t'liuit'li.    I'ailiu-ith.    Ih    CIiii.    of    tli<<    ('oiii.-lii-ChiirKO. 

4I.wul>«llli*.  Hjr- — Thi<  I'onttiict  foi  coiiHtriii-tliiK  it  foiir- 
storv.    rolnforcoil-i-oiuT.'ti'    liiillilint;    lit    Hniok    iiml    Maikil    St. 

hnit   1. 1    iiwai.liMl    to    tin-    AI.IMti;i>   STUrCK    !'<•        Kdtliiiittcil 

fO»«,    $::..(iOil.      JoHCpli    *    .losrpli    l»    Aii-li       Noli'il    <>rf.    2'i. 

Clurlnnntl.  Ohio  Tl<<<  lioaril  of  l>lr(<<-torH  of  tlio  I'lil voiHlty 
of  Clm-lniuiil  ban  hail  i>laim  rt>vlM(<il  for  the  I'oiiHtriictlon  of 
II  doriiiiloiv  for  woiiifii.  Thv  VHtliiinlcd  coHt  Ih  lino.UOO. 
ChnrU'.s  W.  Pal.ii.y  In  l*ri>». 

Clnrlnnntl,  «>hlw-  (l>lll>-lal>  —  PlilliH  aro  bcliiK  liropurcd  by 
Rliiii'r  .  .\iidi-rHOii,  Arch.,  13t>  InKitllH  Hldir.,  for  tlio  coiiMtruc- 
tlon  of  .1  Y  M  C".  A.  ImlldliiK.  The  CMtlmittid  coHt  Ih  IJr.O.OOO. 
Noted   Jail    ".'1. 

X  l<-«flnii<l.  Ohitv — The  contrnct  for  the  construction  of  nvo 

on    lOast    lO.'ith    St.    near    Hoii^h    Ave.    for    the    JewlHh 

,.•<  I.een   awar.led    to   the    UICAUCH    tMNSTIllIt'TION 

i;ast  f>lst   St.     The  estimated  co.st   Ih   |<OO.nO(i.      Noted 

t'lrvrlnnd,  «>hl«i — Itid.s  will  hooii  lie  received  hv  Walker  & 
Weeks.  Arch..  ll'OO  Kuclid  ,\v.-..  for  the  construction  of  a  bank 
and  coniiiiercial  building:  at  ICast  T'.ith  St.  and  St.  Clair  Ave. 
for  the  Carlleld  SavliiKS  Bank  Co.  The  estimated  cost  Is 
$60,000. 

4('olunihun.  Ohio — The  contract  has  been  awarded  to  the 
SKLI>i»N-l!l{i:CK  Cd.NSTRrCTION  CO..  lOast  St.  Louis.  III., 
for  the  coiisti  uction  of  the  I>eshler  Hotel  at  Hroad  and  Hiirh 
St.  The  estiiiialeil  cost  Is  $1,000,000.  Wallick  liros.,  Broadway 
and  43d  St.,  Now   York,  N.   Y.,  is  lessee. 

^Wanvn.  Ohio^ — The  Board  of  ICducatlon  has  awarded  the 
contract  to  J.  l".  n.WIDSON.  Columbus,  for  the  construction 
of  four  ward  schools,  at   $120,000. 

Dr<rolt.  MIeh. —  (Offlcial)  —  Bids  will  be  received  about  Apr. 
1  for  the  construction  of  a  clubhouse  at  Cass  Ave.  and  Lafay- 
ette Blvd.  for  the  Detroit  Lo<lB:e  of  KIks.     Noted  Jan.   2S. 

Chlrairo,  III. — W.  W.  Kimball  Co.  is  h.ivInK  plans  jirepared 
for  the  construction  of  a  buildiiiMr  at  Wabash  Ave.  and  Jackson 
Blvd.  The  structure  will  be  lli  stories.  109x122  ft.  The  esti- 
mated  cost   Is    $2,000,000. 


rhIraKu,  III.  ('oiimIiiicIImii  will  lieKlli  about  .May  I  on  the 
121111,1 liilihouNe  III   174  Went  WaMhliiKton  Ht.  for  thi<  ChlciiKO 

l.odKe    No      4    of    the    li      I'     O.     K 

l(iilne>.  III.  -I'rrNK  ri-porlH  Mtale  lliat  th<-  IIIIiioIm  Hliite  Char- 
Itli'H  ('oiiiiiilnnloii  pliiiin  to  ronnlrurt  n  liuMpltal  at  Ihe  Holdlora' 
and  SiiIIoih'  llomit,  giiliiiy.  Tho  UNtliiiiiteil  coNt  Im  IfiO.MOO.  IS. 
II.    OrliMiier    In    I'luH. 

4-MndlMuii,  \%'U.— (Ortlelnl) — M.  K.  McCurrrey,  Mocy.  of  Unl- 
vi'iMlu  Of  WlKcotiNln.  ItiforiiiN  um  that  Ihe  contrnct  for  tho 
coiiNliiiclli>ii  of  the  HoIIh  Building  hiiH  been  awarded  to  T.  C. 
McCAIt  I'll  Y.  Miidli.oii,  at  »4:i,24!t.  Oilier  IiIiIm  w.  re  lec.lved  a* 
folloWM:  iJeorKii  l{.  K  chle.  $,'.2,S7.'I;  Zenltli  CoiiHtructloii  Co., 
$ril,ri00;  (ieiieial  Coiinti  uction  t:o.,  $.'i2,!i24;  Appleton  Conxtruc- 
tlon  ('<>.,  $r>4,nit;,  (iruy  CoiiMlructlon  Co.,  $r>3,r.Kll;  j\.  U.  and  J.  V. 
Kiederli'kMOii,  $r>4.<'>r.r>:  KlelHher-ltoMii  (.'onHtructloii  Co.,  t.^2.246: 
WiHcoiiHiii  Conittructlon  Co.,  $[^2,000:  UuHt  Holm.  $54,358.  Noted 
Dec.  21  anil  .Ian.  2H. 

>lnillMon,  \%'la.  BIiIm  arc  liolnif  received  by  Kreil  L.  Kronen- 
Ipcik,  Anil.,  for  Ihe  coiiHtiucllon  of  a  Hchool  In  tho  KliiiMlde 
DiHtilct.      The  eHlliiiated   coHt   Ih  $?.''>, 000. 

4-MII«iniikr<*.  W  Ih.  I'raiik  .M.  Ilarliaih.  Secy.,  of  Bd.  of 
.School  |)lr..  .iwarded  sub-con  I  raclH  Jan.  28.  for  the  coiiHlruc- 
tloii  of  the  WashiiiKtoii  IIIkIi  School.  aM  follows:  IIIIOSION  & 
UIKSKN,  I'lilverHllv  Bldn.,  maHonry,  $74,370;  CON.SOLI  DATIOD 
STONIO  CO..  cut  stone.  $3I.SS«;  ANTON  J.  KICCIILIZ,  slieit 
metal.  $.".7«3:  Al'Cl'ST  IIOLSTKIN.  <arpcntrv.  $4.';,2!(0:  WIS- 
CONSIN .MA-VTMO  K-  TIIJO  CO.,  Ille  and  marble.  $3B,;»00.  The 
estimated    cost    Is   $305,000. 

nilaiiiiurl  \  alley,  lonn — Bids  will  be  received  about  .Mar.  1 
bv  K.  10.  Colby,  Arch..  Sioux  (^Ity,  for  the  construction  of  a 
threu-story,  <J0xl40-ft.  high  school.  The  estimated  cost  Is  $80,- 
000. 

St.  Paul,  Minn. —  (Official) — The  Association  of  Commerce 
advises  us  that  no  action  will  be  taken  this  year  for  the  con- 
struction of  a  $.100,000  home  for  working  ^'rls  on  Minnesota 
St.  between  11th  and   12th  .St.      Noted  Jan.    21. 

St.  i'nul.  Minn. — The  Masonic  Lodges  of  Minnesota  will 
construct  a  home  for  old  people.  The  estimated  cost  Is  $100,- 
000. 

linntun,  Tex. — The  Christian  ICndeavor  .Societies  of  the 
I'nited  States  will  be^in  construction,  about  .Sept.  1,  on  the 
construction  of  an  oflice  building.  The  estimateil  cost  is  $.100,- 
000.  Karl  Lehmanii,  Boston,  is  Field  Secy,  and  Francis  E. 
Clark.    Portland,    .Maine,    is   I'res. 

+Teni|>le.  Tex.- — The  contract  for  the  construction  of  a  wing 
to  the  Atchison,  Topeka  &  Santa  F&  Ry.  Employees  Hospital 
has  been  awardeil  to  H.  D.  McCOY.  Cleburne.  The  estimated 
cost  is  $.10,000.     Noted  Aug.  6  and  Dec.   24. 

+  Seattle,  >\nMh. — The  contract  for  the  construction  of  a 
two-story.  fiOxlll-ft.  building  on  Fourth  Ave.  and  .Seneca  .St. 
for  the  Northern  Life  Insurance  Co.  has  been  awarded  to  NElL 
MacDONALD,  Central   Bldg.     Estimated   cost,   $50,000. 


IntereeptlDK'  -Sewer,  Newark,  N.  .1.,  Section  17 — Central  Portion 


Bids  were  received  Dec.  29,  by  the  Passaic  Valley  Sewerage 
Coniniissioners.    Newark,    for   construction    Section    17,    central 

Sortion.  of  the  Main    Intercepting  Sewer  from    (A)   Arthur  Mc- 
lullen,     149     Broadway.     New     York.     .V.     Y. ;     (B)     CauUlwell- 
Wtn^ate  Co.,  3S1  Fourth  Ave.,  New   York,  N.   Y. ;    (C)   Culp  Co., 

Im.ft.  earth  excavation  and  refilline.  in  trench,  for  G9-in.  sewer 

.■1  ft.  earth  pxravation  and  n-filiinK,  in  trench,  for  G.l-in.  sewer 

.  ft.  excavation  in  earth,  rock  or  earth  and  rock,  in  tunnel  for  60-in.  sewer. 

" '  I'u.vd.  ri>ck  excavation  in  trench 

'i.ycl.  conrn>te  mu^onr>-.  in  trench 

.  yd.  concn'tc  masonry,  in  tunnel 

1  yd.  brick  masonry  in  manholes. 

li»«'  lb.  rteol  (or  concrete  reinforcement.  .  . 

10(X>  ton  rip  rap 

Extended  totals 


Inc.,  Paterson,  N.  J.;  (D)  Fusco  Construction  Co.,  Newark, 
N.  J.;  (E)  Merrill-Ruckgaber  Co.,  50  Church  St.,  New  York, 
N.  Y.;  (F)  Harrison  &  Craig  Co.,  New.irk,  N.  J.;  (G)  Litchfield 
Construction  Co.,  Newark,  N.  J.:  (H)  New  York  &  New  Jersey 
Construction  Co.,  Newark,  N.  J.  The  item  bids  were  as  follows: 


A 

B 

C 

D 

E 

F 

G 

H 

$41   00 

$27.27 

$32  03 

$16  .10 

S22  ()0 

$26.00 

$16.30 

$21.00 

32 .  50 

22.75 

32 .  03 

17.  (K) 

2200 

16.30 

Ifi  30 

18.00 

60  (X) 

78 .  75 

32  .10 

50  00 

50  00 

32.00 

47.00 

60  00 

1   00 

2  00 

0  01 

4.00 

1 .  50 

2.75 

2.50 

0.01 

8  00 

S ,  110 

0  OO 

8  .10 

SOO 

8,00 

8  .10 

9  00 

1.1  00 

10  oo 

t)  (K) 

10  (K) 

9.00 

10  .10 

10.00 

12  00 

20  00 

20  00 

20  00 

20  00 

15  00 

15  00 

15.00 

20  00 

0  05 

0  05 

0  05 

0.05 

0.05 

0  04 

0.03 

0  03 

3  00 

3  50 

0  01 

2  00 

2. 10 

3.00 

2.00 

2.50 

$281,492    $236,983    $222,116    $202,441    $201,184    $199,364    $181,334    $179,531 


Lock  and   Dam   No.   ;{;{,    .Mayitville.  Ky. 


Bids  were  received  Jan.  26  at  the  U.  S.  Engineer  Oflice, 
Cincinnati.  Ohio,  for  constructing  Lock  and  Dam  No.  33.  in 
the  Ohio  River,  near  Maysville.  Ky.,  from  (A)  Dravo  Contract- 
ing Co.,  Pittsburgh,  Penn.;    (B)   National   Contract  Co.,   Evans- 

4700  lln.ft.   cofferdam,  standard    

"■■'^  lln.ft.   cofferdam,    modified     (box    type)     

Un.ft.   cofferdam,   modified    (earth   bank   type)    

lin.ft.   cofferd.ani,   modified    (combination   type)    

'    cu.vd.   common   exc.ivation    

'    cu.yd.    fill   

J  cu.yd.   riprap    

11. yd.    stone    paving    

•0  lin.ft.  round  piles   

150  ft.  b.m.   sheet   piles    

I  •<   ft.   b.m.   common    timber    

^^0  ft.   b.m.   deck   timber    '.f : 

■'  ft.  b.m.  oak  timber 

'i.yd.   reinforced   concrete    

■'    cu.yd.    concrete    

■  cu.yd.    concrete    paving    

^6'.'.61N   lb.   structural    steel    • 

121,090  lb.    reinforcing    rods     

"il.ino  lb.   forglngs   (including   w.i.)    

131,804    lb.    bolts,   etc 

29fi,ns3   lb.   iron    castings    

194,129  lb.   stesl   castings   , 

ni '.'  lb.  bronze 

■  lin.ft.  pipe,  fi-ln .  .  ■. 

lin.ft.  pipe,  4-ln ; 

-   lin.ft.  pipe.  3-in 

lin.ft.  pipe,  2-in 

■'.iO  lln.ft.  pipe.  I'.'.-in 

•596  lln.ft.  pipe,  1  U  -In 

754  lln.ft.  tile  drain    

Extended  totals    


ville.  Ind.;    (C) 

Hardaway 

Contracting  Co 

.,  Columbus 

,  Ga.:    (D) 

Bates    &    Rogers    Construction 

Co.,    Chicago,    111.; 

(E)     T.    A. 

Cillespie     Co., 

Pittsburgh 

,     Penn.        The 

item     bids 

were    as 

follows: 

A 

B 

C 

D 

E 

$35.00 

$30.00 

$30.00 

$29.00 

$30.00 

14.00 

20.00 

25.00 

19.00 

20.00 

14.00 

20.00 

25.00 

17.00 

20.00 

14.00 

20.00 

25.00 

18.00 

20.00 

0.S5 

0.50 

0.50 

0.55 

0.85 

0.45 

0.40 

0.50 

0  40 

0.7O 

4.30 

4.00 

4.50 

4.00 

4.00 

7.00 

6.00 

5.90 

6.00 

5.00 

0.40 

0.40 

0.40 

40.00 

0.50 

55.00 

45.00 

60.00 

55.00 

70.00 

65.00 

60.00 

60.00 

52.00 

90.00 

60.00 

60.00 

60.00 

52.00, 

90.00 

120.00 

80.00 

125.00 

100.00 

130.00 

15.00 

15.00 

25.00 

15.00 

15.00 

6  «5 

6.25 

7.00 

6.50 

S.OO 

7.40 

7.00 

8.00 

7.50 

10.00 

0.08 

0.07 

0.06 

0.06 

O.OS 

0.06 

0.07 

0.06 

0.05 

0.05 

O.OS 

0.07 

0.07 

0.06 

O.OS 

0.07 

0.07 

0.07 

0.06 

O.OS 

0.07 

0.07 

0.055 

0.06 

O.OS 

0.10 

0.10 

O.OS 

0.10 

0.10 

1.10 

1.00 

1.00 

1.00 

1.00 

4.70 

3.00 

3.00 

2.75 

3.00 

2.6b 

2.50 

2.50 

2.50 

2.25 

1.75 

2.00 

2.00 

1.75 

2.50 

1.00 

1.50 

1.50 

1.00 

0.75 

0.70 

1.00 

1.00 

1.00 

0.75 

0.50 

1.00 

1.00 

0.75 

0.75 

1.00 

1.00 

1.00 

1.00 

2.50 

$1,065,047 

$973,234 

$1,047,825 

$972,544 

$l,192,OS0 
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Portland.  Ore. — The  Portland  Lodge.  No.  291,  Loyal  Order  of 
.Moose,  will  construct  a  six-storv,  6Sxl00-ft.  building  at 
Fourth  and  Taylor  St.  The  estimated  cost  is  $125,000.  George 
R.    Funk    is   Chn.    of   Bldg.    Com. 

Berkeley.  Calif. — Plans  are  being  prepared  by  John  Galen 
Howard,  Arch,  Architectural  Bldg.,  University  of  California 
Grounds,  for  the  construction  of  a  four-story  building  near 
the  University  Library.     The  estimated   cost  is   $800,000. 

San  Diegro,  Calif — The  Cabrillo  Club  contemplates  the  con- 
struction of  a  seven-story  building.  The  estimated  cost  is 
$150,000.      W.    H.    A.    Johnston    is    interested. 

Sasanville.  Calif.- — The  County  Supervisors  plan  to  con- 
struct a  courthouse.  Estimated  cost,  $100,000.  George  McGow 
is  Chn.  of  Bd. 

Toronto.  Ont. — The  Masonic  Lodge  of  Toronto  plans  to 
construct  a  Masonic  Temple  on  Spadina  Rd.  The  estimated 
cost    is    $4  00,000.      W.    D.    McPherson    is    Grand    Master. 

IXTERCEPTIXG     SEWER,     XEWARK.     >".    J.      SECTIOX     18 

SOl'THERLY  PORTION' 

Bids  were  received  Feb.  2  by  the  Passaic  Valley  Sewerage 
Commissioners,  for  construction  Section  IS,  southerly  por- 
tion, of  the  Main  Intercepting  Sewer,  in  open  trench  arid  tun- 
nel, from  (A)  James  Ferry  &  Sons,  Inc.,  Baltimore,  Md.:  (B) 
Booth  &  Flinn,  Ltd.,  New  York.  N.  Y.;  (C)  New  York  &  New 
Jersey  Construction  Co.,  Newark,  N.  J.:  (D)  Mason  &  Hanger 
Co.,  Inc..  New  York,  N.  Y.;  (E)  Charles  A.  Haskin,  Boston, 
Mass.     The  item  bids  were  as  follows: 

Rivo,  UaDk  Route 


$67.00       $38.00       S42  00 


2.308  lin.ft.  earth  excavation  and  refilling  in  trench 

for  65-in.  &ewer 

1040  lin.ft.  excavation  in  earth,  rock  or  earth  and 

rock  in  tunnel  tor  6.5-in.  sewer 

100  cu.yd.  rock  excavation  in  trench 

2000  cu.yd.  concrete  raa.sonry  in  trench 

1200  cu.yd.  concrete  masonry  in  tunnel 

lOO  cu.yd.  brick  masonry  in  manholes 

1000  lb.  steel  for  concrete  reinforcement 

2000  ton  rip-rap 

Special  steel  and  timber  sheeting  and  shoring  be- 

tweens     tation     17-1-2.5     and     station    18+05 

(lump  sum) 9100.0010.000  00 


12,00 
1.5.00 
20  00 
0.05 
4.00 


51  00 
3.00 
10  25 
14  00 
15.00 
0.05 
1.00 


55  (H) 
3  00 
10  50 
13.50 
16  00 
0  05 
2.50 


Extended  totals $335,886    S191.894    $204,286 


Tunnel  Route 

A  B 

695  lin.ft.  earth  excavation 
and  refilling  in  trench  for 
6.5-in.  sewer $82.00         $60.00 

2700  lin.ft.  excavation  in 
earth,  rock  or  eaith  and 
rock  in  tunnel  for  6.5-in. 
sewer 82  00         70  00 

100   cu.yd.    rock    excavation 

intrench 0.01  3  00 

600  cu.yd.  concrete  masonry 

intrench 15  00  12  00 

3100  cu.yd.  concrete  mason- 
ry in  tunnel 15  00  15.00 

UK)  cu.yd.  brick  masonry  in 
manholes 20.00  18.00 

2000  lb.  steel  for  concrete  re- 
inforcement    0 . 05  0  05 


C 

$40.00 

48.00 
3  00 
11  00 
15  00 
15  00 
0  05 


D 

$42  00 

45  00 
3.00 
9  50 
12  (X) 
16.00 
0  05 


E 
$27  .50 

48  00 
5  00 
8.50 
10  00 
20.00 
0  04 


Extended  totals $335,991    $286,600    $212,400    $195,590    $187,392 


W'allare  SuppUeH  Mf«:.  Co.,  with  ofHces  at  412  Orleans  St., 
Chicago,  111.,  and  a  branch  at  233  Broadway,  New  York.  N.  Y.. 
is  the  new  name  of  the  Wallace  Supply  Co.  The  reason  for 
this  change  Is  to  better  actiuaint  customers  of  the  firm  with 
the  fact  that  In  addition  to  manufacturing  a  line  of  ring 
benders,  bar  benders,  eye  benders,  pipe  benders,  etc.,  the 
company  is  in  a  position  to  manufacture  specialties  of  all 
kinds. 

Thr  Xew  EoKlanil  Foundation  Co.,  Inc..  has  moved  to  70 
Kilby   St.,    lio.ston. 

The  Koehrlni;  Machine  Co.,  Columbus,  Ohio,  announces 
that  a  new  olHce  wa.s  opened  early  in  January  by  W.  W. 
Williams.  In  the  I'mvldent  Bank  Bldg.,  Cincinnati.  C.  O. 
Irwin   will  be   In  charge  of  this  otdce. 

IlouMe  Niinibern. — The  Baltimore  Knamel  &  Novelty  Co., 
Baltimore,  Md.,  wa.s  low  bidder  at  $50!>.75  for  eiuuneled  house 
number.M.  This  called  for  10,000  plates,  size  3.\2-ln.,  and  139 
gross  of  screws. 


WATER    TUNNEL,    CHICAGO,   ILL. 
Section    No.   1 

+Blds    were    received    Dec.    2    by    the    city   for   constructing 

Section  No.  1  of  the  Wilson  Ave.  water  tunnel  from   (A)  Great 

Lakes    Dredge    &    Dock    Co.,    (B)    FITZSIMMONS    &    CONNELL 

DREDGE  &   DOCK  CO.    (awarded  contract),    (C)   Nash  Dowdle 

Co.,    (D)   Byrnes  Bros.  Dredging  &  Engineering  Co.     The  item 

bids  were  as  follows: 

A  B  C  D 

1,312.000  lb.   steel $0.07%        $0.06  $0.12  $0.09 

24  «-in.  sea  valves 50.00  25.00  45.00  25.00 

8  12-in.  sea  valves 75.00  75.00  55.00  45.00 

5500   cu.yd.    concrete   be- 
low top  of  shell 11.90  8.00  8.50  12  00 

465    cu.yd.    granite    60.00  60.00  71.50  67.00 

4."0         cu.yd.         concrete 

above  top  of  shell 16.00  15.00  12.00  12.00 

20,000       lb.       reinforcing 

steel     0.05  0.021.4  0.05  0.06 

Superstructure  complete 

(lumpsum)    59,900.00     42,000.00     71,500.00     49,500.00 

Landing  structure,  com- 
plete  (lumpsum)    ....    20,000.00     17,818.00     35,000.00     24,360.00 

40     cu.yd.      concrete      in 

floor  of  well    16.00  15.00  9.50  17.50 

37.5  ft.  earth  excavation 

in    shaft    190.00  78.00  149.00  325.00 

62.2  ft.  rock  excavation 

In  shaft    280.00  50.00  178.00  350.00 

54    ft.    c.-i.    lining    295.00  210.00  260.00  250.00 

205    cu.yd.    concrete    lin- 
ing of  shaft    20.00  12.00  15.00  15.00 

2128      ft.      13-ft.      tunnel 

complete     105.00  77.00  99.50  95.00 

Extended    totals    $553,581      $403,179      $597,710      $550,047 

C.\TALOG  NOTICES 

Wallace  Supplies  Mfg.  Co.,  412-20  Orleans  St.,  Chicago, 
111.     Booklet.     Hand  bending  tools.     Illustrated,  3%x6  in. 

Waterbury  Co.,  SO  South  St.,  New  York.  Catalog.  Fibre- 
clad   wire   rope.      Illustrated,   24   pp.,    3t4x6   in. 

De  Laval  Steam  Turbine  Co.,  Trenton,  N.  J.  Catalog  B. 
Centrifugal    pumps.      Illustrated,   298   pp.,    6x9   in. 

Minneapolis  Steel  &  Machinery  Co.,  Minneapolis,  Minn.  Cat- 
alog.     Twin  City  tractors.     Illustrated,  40  pp.,  6x9  in. 

Pelton  Water  "Wheel  Co.,  90  West  St.,  New  York.  Bulletin 
No.    8.      Water   wheels.      Illustrated,    64    pp.,    6x9    In. 

Pacific  Flush-Tank  Co.,  The  Temple,  Chicago,  111.  Catalog 
No.  17.     Automatic  sewage  ejectors.     Illustrated,  32  pp.,  6x9  In. 

General  Electric  Co.,  Schenectady,  N.  Y.  Bulletin  No.  44004. 
Railway  line  material  for  direct  suspension.  Illustrated,  100 
pp.,   ,8x10  lo    in. 

The  Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y.  Bulletin  No.  119. 
Centrifugal   pumps.      Illustrated,   12  pp.,   7y2XlO  in. 

Yorke  Derrick  Co.,  "Washington,  Penn.  Catalog.  Struc- 
tural steel  derricks,  structural  steel  concreting  towers,  auto- 
matic dump  buckets,  oil  and  gas  drilling  rigs,  etc.  Illustrated, 
32    pp.,    5%x7V2    in. 

Northern    Engineering  Works,   Detroit,   Mich. 
26.     Cranes.      Illustrated,   64   pp.,   6x9   In. 

The    General     Pireproofing    Co.,    Youngstown, 
Waterproofing  Handbook.     Illustrated,  64  pp.,  6x9 

Minneapolis  Steel  &  Machinery  Co.,  Minneapolis,  Minn, 
detin.      Hoisting    machinery,    derricks.      Illustrated. 

American  Mailing  Device  Corp.,  103  Park  Ave.,  New  York 
Catalog.     Mail  chutes.     Illustrated,  20  pp.,  4%x9V4   in. 


Catalog  No. 
Ohio.  The 
Bul- 


(liiirlfN  ^IcDcrmott  i'o.  is  the  new  title  of  the  business 
heretofore  carried  on  by  Charles  McDermott  and  later  by 
the  Estate  of  Charles  McDermott.  The  address  is  103  Penn- 
sylvania  Bldg.,   Philadelphia. 

The  Terry  Steam  Turbine  Co.,  Hartford.  Conn.,  announces 
that  a  new  otlice  has  been  opened  at  702  Candler  Bid?., 
Atlanta,  with  K.  S.  Scott  in  charge  as  representative  of  the 
State  of  Cieorgia.  The  Pittsburgh  office  is  now  in  the  Oliver 
Bldg.,    In    charge    of  H.   A.    Rapelye. 

The  CliifaKo  BrldKe  A  Iron  "Workx.  Chicago,  111.,  announces 
that  E.  G.  Ladd,  who  has  been  in  Its  Contracting  Department 
for  more  than  twenty  years,  is  now  In  charge  of  a  new  office 
located  at  Montlcello,  Fla.  This  office  will  take  care  of  busi- 
ness In  the  states  of  Georgia,  Florida  and  Alabama. 

The  .Vmerlean  Cant  Iron  Pipe  Co.,  716  Starret*  Bldg..  Kan- 
sas City,  Mo.,  has  arranged  to  carry  a  complete  line  of  cast- 
iron  pipe  and  specials  in  the  following  sizes,  4-,  6-,  8-  and 
10-in. 


IIAlKil':    <  AN\1.    WORK,    ALBANY.    N.    Y. 
Contract   No.  2M 


Bids  were  received  Feb.  2  bv  Duncan  W.  I'eck,  State  Supt. 
Pub.  Wks.,  for  Barge  Caiinl  ('ontract  No.  2S,  conHirucUng  a 
harbor,  dock  wall  and  two  breakwaters  on  Oneida  \Aikr  at 
Cleveland,  N.  Y..  from  (A)  Henry  P.  Burgard,  Kulton  N.  Y.; 
(B)  Barrally  &  InKersoll,  Rochester,  N.  Y. ;  (C)  C.  K.  Simpson, 

SI, 000  cu.yd.   excavation 

2S   M.    ft.  I)  m.   sawed   lumber 

4H,000    lin.ft.    round    timber 

230   cu  yd.   «econd-<'l».M.M  concrete 

1230   cu.yd.   stone   flllliig    

1050   cu.yd.   second-clasH  riprap   

ir.OO   lb.  Iron  casting,   plain 

550  cu.yd.  gravel  surfacing 

Extended    tntal.t    


170  Broadway.  New  York,  N.  Y.;  (D)  John  F.  Dolan  Contract- 
ing   Co.,    50    Church    St.,    New    York,    N.    Y.;    (E)    Clarence    K 

Gruner,  Albany,  N.  Y.;  (F)  Eastover  Construction  Co.,  Inc., 
122  North  Genesee  St.,  Utlca,  N.  Y.  The  Item  bids  were  as 
follows: 

A                     B  C                     D                     K  F 

$0.39               $0.40  $0.55               $0.60               $0.45  $0.50 

60.00               50.00  40.00               50.00               50.00  50.00 

0.16                 0.20  0.20                 0.18                 0.16  O.SO 

9.00                 8.50  8.00                 8.00               11.00  8.00 

1.80                  1.75  1.50                   1.50                   1.00  l.SO 

4.50                 4.00  4.50                 4.50                 3.50  4.50 

0.05                 0.05  0.05                 0.05                 0.06  0.05 

1.00                  1.00  1.00                 1.00                 0.80  1.00 


$32,332  $36,805 


$37,675  $30,995  $36,90' 
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Comsttir^ctioiOi.  News 


Anrnolt'H    work    iiilv«i  iIikmI 
+  l>eiioti-H  fiHitntct  nwiinl-  'I 


i:\'  ;iNi:i:i:iNi 


.iiliiiotB  mo  Hi-t   In  CAriTAL-H. 


i:iiuli><-<-rliiu     Work     on     llir     I'nrlMc    I  oliot 

Main     •'iiK>> t  ^'    lioin    dii'    I'.aMi    aii>l    rciiliiil    U'<>hI    imilt'lii- 

plnlp  viMllliiK  llif  I'lxiioNllloii  Mil  llx-  I'Mi'irIc-  «'imHl  IhlH  Vfill, 
micl  Noiiip  of  Ihi'iii  hiivi'  itlri'iiily  foililoil  ii  half -Iniii  It'll  liltMt 
lo   liu'iilo    lliiTO    ixMintiiii-nlly    If   I'liiiilllliiiin    iiri<    |ii opItlouH. 

KnowliiK  thin.  :i  .Hcil.'M  (if  li'tliMH  lum  HTfiitly  Imtii  Mint 
out  to  wi-ll  liifoi  iiiimI  imikIiii'cI'm  Ik  WiihIiImkIoii.  (Hckoii  uinl 
Onllfoinln.  In  an  rmlcuvor  to  H«'i'ur«>  an  liica  of  tin-  ronlrin- 
iilntril  iniinlrlpal  uoi  k  for  tlu>  vrar.  Tln'  ir»iill».  wlilrh  aio 
IukIiIv  .iMtUfai-toi  y,  an-  Klvon  liclow  In  an  aliliicvlaloil  form. 
KoKarilInK  work  on  the  Coast.  <'M|iccliilly  work  for  i-nKlMfiTS, 
the  staliMiU'nl,  liy  a  pi  onilnrnt  lontractlnx  lliiii,  will  Immii'  ri'- 
lioulliiK    as    follows: 

"You  will  be  (luliiK  a  uroal  favor,  not  only  l<>  iMiKlnccrH 
hfro  liut  to  all  onKhu-iMM  In  tho  I'last.  by  InforniliiK  thi'ni  that 
llio  oiiKlni'iMiiiK  profes.slon  In  tlil.s  cmintry  Is  (troatly  ovor- 
cruwili'il  now,  and  that  tlu-v  shoiilil  not  conii'  out  lu'ru  with 
the  lili-a  of  stayiiiK  and  fol'lovyliiK  their  Hue  of  work.  They 
Brc  invu-h  better  off  In  the  I'la.st,  where  i-oiulltlonM  are  more 
mnhle  the   year  round. " 

Then-  Is  a  Kieat  deal  of  work  outside  of  the  strictly 
niunli-lpal  proJeet.M,  such  as  hydro-electric  plants,  lirldRes,  Co- 
lumbia lllKhwav,  and  other  roads  of  like  Imiiortiince.  Many 
of  these  will  not  be  completed  for  several  years,  but  the 
prellinlnaiy  plans  are  now  lieinK  iirepnred. 

.%hrr<lmi.  \\  nnh. — The  improvement  most  needed  Is  a 
permanent  water  supply,  but  there  Is  little  likelihood  of  the 
work  beiiiK  done  this  year. 

.%lban>.  Orr. — The  ptibllc  Improvements  most  needed  are  n 
city  hall,  and  a  munici|)al  gas  plant.  Little  prospect  of  their 
coiistruction    this   .vear. 

.\niihrlm,  Calif. —  Improvement  most  needed  is  a  new  city 
hnll.  There  is  a  prospect  that  a  block  of  ground  will  be  pur- 
chased, anil  a  t40.000  city  hall  built,  as  the  nucleus  of  a 
Civic    Center. 

Anhinnd,  Or*. — The  Rreatest  need  is  for  the  extension  of 
the  municipal  water  and  lifihtinK  systems.  Improbable  that 
any  work    will   be  done   this   yeai'. 

.\iitoria.  Ore. — No  special  nee<l,  except  for  work  now  under 
way.  Private  improvements  and  industries  are  most  wanted. 
Small  amount  of  street  improvement  and  sewer  construction 
planned  foi'  this  year,  but  most  of  the  contracts  for  city  im- 
provement work   have  been  awarded. 

BakrrHfleUI.  Calif. — Orn.Tniental  street  lights,  storm  sewers, 
and  a  naib.it^e  disposal  plant  are  b.^dly  needed.  Will  prob- 
ably not  be  done  this  year,  but  it  is  possible,  as  a  new  city 
charter  is  now   before  the  Legisl.Tture. 

Berkeley,  Calif. — The  city  needs  an  improved  water  supply. 
Little  prospect  of  any   work   this  year. 

Bremerton.  WaNh. — The  cit>  is  most  in  need  of  Kradinp 
and  sidewalk  improvements,  .\bout  one  mile  of  pavinK  is  con- 
templated during  the  year.  The  city  also  contemplates  the 
purchase  of  the  water  and  light  plants. 

Bumit,  Ore. — The  city  needs  a  new  water  supply  and  sewer 
construction.      Little  likelihood  of  their  construction  this  year. 

Coallnga.  Calif. — Good  roads  and  water  supply  are  most 
needed.      No    improvements    contemplated    for    this    year. 

Colfax,  Wawh." — A  municipal  park  and  i)laygrounds,  and 
surfacing  of  country  roads  in  the  vicinity  are  needed.  The 
work   will    probably    be   done   this   year. 

Centralla,  ^Va»ih. — There  is  need  of  pavements,  sewers,  city 
hall  and  other  improvements.  No  funds  to  do  the  work  at 
present. 

Corona,  Callf.^ — Strett  paving,  sewage  disposal  plant  and 
ornamental  street  lights  are  needed.  About  four  miles  of 
street    paving   will    probably   be   done   this   year. 

Emeryville,  Calif. — The  city's  greatest  need  is  for  addi- 
tional asphalt  paving.  Some  of  the  work  will  probably  be 
done   this   year. 

Kagene,  Ore. — The  city  needs  more  paved  streets.  About  a 
mile  of  p.-ivement  will  probably  be  laid  this  year.  The  Water 
Board  also  contemplates  building  several  auxiliary  reser- 
voirs. 

<;lpnilale,  Calif. — The  city  has  no  sewer  system  as  yet. 
Preliminary   investigations  to  this  end  are  now  beginning. 

Hoqulam,  AVaNh. — No  special  need  of  any  improvements  at 
present.  Small  amount  of  street  work  will  probably  be  done 
this  year. 

Im»»  .AngrleH,  «';iilf. — Street  tunnels  .Tnd  subways  are  much 
needed  in  Los  Angeles.  The  work  will  probably  not  be  done 
this   year. 

Marahfleld,  Ore. — Street  paving  is  needed,  of  which  a  small 
amount  ni.ay  possilily  be  done  this  ye.ir. 

MaryMville.  Calif. — The  city  nceils  improved  street.s,  and 
a  system  of  torin  sewers.  It  is  i)robable  that  the  work  may 
be  begun   th'  ^   year. 

Medford,  Ore. — The  county  needs  good  roads  and  irrigation 
districts  more  than  an.vthing  else.  That  portion  of  the  I'a- 
clflc  Highway  through  Jackson  County  (.'ifl  miles)  will  be 
completeil  this  year.  It  is  also  proposed  to  form  an  irriga- 
tion district  covering  about  .").'>00  acres  of  the  Rogue  River 
Vnllev. 

Mill  Valley,  Calif. — This  city  needs  improved  streets,  but 
there  is  little  likelihood  that  the  work  will  be  done  this 
year. 

Modrato,  Calif. — Oood  roads  throughout  the  county  are 
greatly  ne'-'U-'.  .«ome  street  work  is  now  being  done,  and 
mo  o   r^:'•■   follow. 


>lonrovla,  Calif. — .Miicndiim  or  concrete  rondM  iiro  needed. 
bill    lli<<    work    will    not    be  done    this   yeiii. 

\evadn  City,  Calif.- -Iluttui'  reitlilence  HtroctH  are  needed 
by  IIiIh  city.  A  roriHldoriible  amount  of  work  will  be  done 
thin  year. 

\»r(h  Hend,  Orr.  .New  cllv,  ho  the  great  rieotl  Is  for  Im- 
proved Hli.'elH.  About  IKIO.IHMI  worth  of  grading  rloiie  last 
NUmmei.  and  the  niiilii  liiiHlneHh  Htreel  will  be  hard  surfaced 
for  :i   diMl.'iiiee   of   one-half   mile    this   year. 

Oakland,  Calif. -- A  new  diHtrict,  recently  annexed,  needs 
Impiiived  HtreetH  and  HcworH.  A  part  of  the  work  will  be  done 
IhlH  year. 

<llyni|ila,  WaMh. — The  cily  needs  a  new  source  of  water 
supply.  The  city  authorities  contempl.-ite  the  construction  of 
a  niiinicip.'il  water  system,  but  the  plan  is  opixised  by  the  tax- 
payers, HO  MO   bonds  can  be-  sold    for  the   [lurpose. 

Outnrlft,  Cnlif.— Better  streets  and  ;i  public  park  are  most 
needed  in  this  city.  A  site  of  10  acres  lielonging  to  the  city 
will  be  eventujilly  laid  out  as  ii  park.  ,Soine  trees  will  prob- 
ably be  planted  this  year  as  a  beginning.  Plans  are  being 
prepiired  for  the  improvement  of  eight  miles  of  streets,  mostly 
coiK'iete  base,  with  .'isphaltlc  oil  wearing  surface,  and  some 
of  niac.Klam,   conciete   gutters  and   culverts. 

fkrrgon  <'l«y.  Ore. — Main  ,St.  in  neid  of  repaying.  The  work 
will  be  done  this  yea:.  A  pilie  line.  X.'i  miles  long,  will  he 
constructed    from    the   head    waters   of   the   Clackamas. 

Orttvilie,  Calif. — Street  pavements  .-ind  good  loads  arc  most 
needed  in  the  vicinity.  Contracts  will  be  let  during  the  year 
for    two    miles    of   pavement    on    asphnltic    concrete    base. 

Oxnnrd,  Calif. — Additional  paved  streets  are  much  neede<l. 
Ten  blocks  of  waterbound  macadam  at  present  under  con- 
struction. 

I'nNndena,  Cnlif. — netter  transportation  facilities  are  great- 
ly needed  in  I'asadenn.  Nothing  will  be  done  this  year,  unless 
financial  conditions  improve. 

I'enflleton,  Ore. — Septic  tanks  are  needed.  It  is  expected 
that  the  work   will  be  (lone  this  year. 

Pomona,  Calif. — The  public  improvements  needed  include 
roads,  street  lights,  outfall  sewer,  etc.  Contracts  havi^  been 
let  for  nine  miles  of  concrete  roads,  to  cost  about  $iriii.(iOO. 
Plans  have  been  prepared  for  an  ornamental  street-. ighting 
system.     Pomona  is  also  in   need  of  a  first  class  hotel. 

Porterville,  Calif. — Street  paving  is  needed.  Contracts  for 
47.'>.non  sq.ft.  of  i)avement  will  be  awarded  in  February,  and 
completid  as  soon   as  possible. 

Portland,  Ore. — Water  front  improvements  are  needed. 
It  IS  quite  i.inlikely  that  the  work  will  be  done  this  year. 
.Some  street  .ind  sewer  improvements  will  be  made  this  year. 
It  is  also  planned  to  build  a  new  diversion  dam  at  the  in- 
take   of   the    water    supply. 

Pullman,  WaNh. — .Street  paving  is  much  needed.  Contracts 
have  been  awarded  for  some  bitulithic  and  bituminous  ma- 
cadam paving. 

Kedondo  Beaoh,  Calif. — .Street  improvement  is  the  principal 
need   of   the   city.      Probably   no   work   will    be   done   this   year. 

KoMeburg,  Ore. — The  city  is  much  in  need  of  a  trunk  line 
intercepting  sewer.  Little  probability  of  its  being  built  this 
year. 

Salem,  Ore. — Only  minor  improvements  are  needed  bv  this 
city.     They  will  probably   be  made  this  year. 

San  FranclMco.  Calif. — Among  the  municipal  improvements 
planned  for  the  year  are:  Extensions  of  railways,  perfecting 
the  garbage  incinerating  system,  extension  of  sewers  and  wa- 
ter   supply. 

San  Kafael,  Calif. — Bridges  are  needed,  also  storm  sewers 
and  additional  street  paving.  Some  of  the  work  will  be  done 
this  year.  The  city  spent  over  $200,000  during  1914  for 
niuniciiial  improvements. 

Santa  Clara,  <'alif. — Street  improvements  are  most  needed 
by  this  city.  About  five  miles  of  street  pavement,  sidewalks, 
curbs  and  gutters  will  be  constructed   this  year. 

Santa  Monica,  Calif. — This  city  needs  a  system  of  storm 
sewers,  and  the  street  paving  consistent  with  the  improve- 
ment of  property.  The  storm  sewers  will  be  constructed  this 
year,  providing  the  election  for  the  issue  of  the  necessary 
bonds  carries. 

Seattle,  M'ash. — Bridges  are  most  needed  in  Seattle.  An 
election  will  be  held  in  March  for  the  purpose  of  voting  a 
bond  issue  for  tli"  construction  of  bridges  over  Lake  Wash- 
ington Canal.     Some  general  improvements  are  also  needed. 

SnohomlNh,  AVanh. — No  special  improvements  are  needed   in 

Snohomish  and  vicinity. 

South  Bend,  \\'aNh. — Reclamation  of  the  tide  lands  is  need- 
ed. One  conciete  dike  will  be  constructed  this  summer.  The 
estimated    cost  is  $60,000. 

Spokane,  AVaNh. — No  public  improvements  needed  at  this 
time.  Grade  separation  work  by  various  railways  has  either 
been  recently  completed,  or  is  now  under  way. 

Stockton,  <°alif. — Sewer  extensions  are  needed  in  the  citv. 
but  it  has  not  yet  been  decided  whether  the  work  will  be 
ur''ertaken  this  year  or  not.  An  irrigation  system  is  being 
planned  to  develop  about  40.000  acres  of  land  in  Shasta 
County.  The  main  canal  will  be  40  miles  long,  with  about  .">."> 
miles  of  laterals. 
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Taconia.  Wash. — Hard  surfaced  trunk  highways  are  needed 
in  the  vicinity.  The  city  needs  a  trunk  sanitary  sewer,  and 
intercepting-  storm  and  sanitary  sewers.  The  work  will  not 
be   done   this   year. 

Tulare.  Calif. — Street  paving,  an  additional  school  building 
and  a  new  city  hall  are  the  principal  needs  of  this  citv.  Some 
paving  of  the  city  streets,  and  of  the  State  Highway  through 
Tulare  County  will  probably  be  done  this  year. 

Vallejo,  Calif. — An  improved  system  of  garbage  disposal, 
and  filling  of  the  water  front  are  needed  in  Vallejo.  It  is  im- 
probable that  the  improvements  can  be  made  this  year. 

Ventura.  Calif. — Storm  sewers,  costing  from  $20,000  to  $24,- 
000.  are  much  needed.  On  account  of  the  already  heavv  in- 
debtedness of  the  city,  the  work  will  probably  not  be  under- 
taken this  year. 

Visalia.  Calif. — Street  improvements  and  sewer  extensions 
are  needed.  No  work  contemplated  in  the  near  future.  An 
election  will  be  held  shortly  to  vote  on  the  question  of  a 
new  city  charter,  including  a  City  Manager  plan. 

'WatMonvllIe,  Calif. — No  improvements  contemplated.  This 
city  is  the  center  of  a  fruit  raising  country,  so  there  is  little 
engineering  work  of  importance. 

Whittier,  Calif. — Street  paving  and  improvement  of  the 
water  supply  are  most  needed  in  this  citv.  Proceedings  are 
under  way  for  laying  about  300.000  sq.ft.  of  asphalt  pavement, 
and  more  work  of  the  same  class  is  contemplated.  Improve- 
ments and  extensions  to  the  water  system,  to  cost  about  $10,- 
000  are  also  under  consideration.  A  new  grammar  school,  to 
cost   $30,000   will  soon   be   built. 

RAII-WAYS 

Vir/erinia — Norfolk  &  Western  Ry. — Surveys  are  being  made 
by  this  company  for  the  construction  of  a  railway  from  Pamp- 
lin  to  Burkeville,  Va.  J.  E.  Crawford,  Roanoke,  Va.,  is  Ch. 
Kngr. 

AVest  Vlririnia — Buckhannon  &  Northern  R.  R. — This  com- 
pany has  completed  surveys  and  is  arranging  to  start  work 
about  Apr.  1  on  the  extension  of  its  line  from  Fairmont  to 
Clarksburg,  W.  Va.,  about  17  miles.  S.  D.  Brady,  Fairmont, 
W.   Va..   is   Ch.   Engr.      Noted   Feb.    11. 

Kentucky — The  Continental  Coal  Co.  contemplates  an  ex- 
penditure of  $12,000  for  the  construction  of  a  spur  to  its  mine 
at  Straight  Creek,  Ky.     L.  E.  Yoder  is  Ch.  Engr. 

Kentucky — Illinois  Central  R.R. — Surveys  are  being  made 
by  this  company  for  double-tracking  its  line  from  Central 
City  to  Paducah,  Ky.     .A.  S.  Baldwin,  Chicago,  111.,  is  Ch.  Engr. 

Indiana — Vandalia  R.R. — This  company  has  completed 
surveys  for  the  construction  of  a  four-mile  spur  from  the 
White  Rose  mine  in  Linton,  Ind.,  to  the  Southwest  mine. 
F.  T.   Hatch,  St.  Louis,  Mo.,  is  Ch.   Engr. 

KanwaH — Union  Pacific  R.R. — -This  company  contemplates 
ballasting  its  line  from  Ellis  to  Oaklev,  Kan.,  about  71  miles. 
R.   L.   Huntley,   Omaha,   Neb.,   is   Ch.   Engr. 

South  Dakota — Chicago,  Milwaukee  &  St.  Paul  Ry. — Accord- 
ing to  i)ress  reports  this  company  contemplates  taking  over 
the  Crouch  line,  from  Rapid  City  to  Mystic,  S.  D.  It  is 
reported  also  that  the  company  has  made  surveys  for  an 
extension  from  Silver  City  to  Nahant,  S.  D.  C.  F.  Loweth, 
Chicago,   111.,   is  Ch.   Engr. 

Texan — Chicago.  Rock  Island  &  Gulf  Ry. — This  company 
contemplates  the  construction  of  an  extension  from  draham 
to  Albany.  Tex.,  about  50  miles.  A.  B.  Warner,  Fort  Worth, 
Tex.,   is   Gen     Supt.   and   Ch.    Engr. 

TexaK — Missouri,  Kans.is  &  Texas  Ry. — Plans  are  being 
considered  by  this  company  for  the  extension  of  its  line 
from  Newcastle  to  Cisco,  Tex.,  about  50  miles.  F.  Ringer, 
Parsons,  Kan.,   is   Engr.   Maintenance  of  Way. 

Oklahoma — Atchison,  Topeka  &  Santa  Fe  Ry. — According 
to  press  reports  this  company  is  making  surveys  for  the  con- 
struction of  a  railway  from  Maramec  to  Jennings,  Okla., 
about  10  miles.  F.  M.  Bisbee,  Amarillo,  Tex.,  is  Ch.  Engr. 
Western   Ijines. 

OrcKon — It  is  reported  that  Porter  Bros.,  Portland,  Ore., 
will  construct  a  railway  up  South  Santiam  Valley,  from  Albany 
to  I.iebanoux. 

Ontario — Canadian  Northern  Ontario  Ry. — Surveys  have 
been  completed  by  this  company  for  the  construction  of  a 
railway  from  Toronto  to  Niagara  Falls,  about  79  miles.     R.  A. 


railway   from  Toronto  to  Niag.'i 
Baldwin,  Toronto,  Ont.,  is  Eng 


KLKCTRIC    RAILWAYS 

\ew  Britain,  Conn. — The  New  Britain  .«lt.  Ry.  Co.  has 
applied  for  a  charter  to  build  an  electric  railway  In  New 
Britain.  At  present  the  capital  stock  Is  $50,000  but  is  to 
be  increased  to  $500,000.  Among  the  incorporators  are  Mayor 
George   A.   (Julgley   and   George   M.    Landers. 

ThompHonvlllr,  Conn. — The  Hartford  &  Springfield  St.  Ry. 
Co.,  Warehouse  Point,  Conn.,  Is  having  plans  prepared  for 
extending  Its  line  from  thi'  waiting  st.'itloii  at  Thompsonvlllo 
through  Main  St.,  across  the  Connecticut  River,  and  connect- 
ing on  Mapleton  Ave.,  in  Sulllelil,  with  the  prefient  Suttleld 
St.    Ky.      .Joseph   S.   Goodwin    Is   Supt.    and    Pur.    Agt. 

Wntertown,  M.  %'.  The  Black  River  Traction  Co.  contem- 
plates re-tracking  Its  line  on  the  Public  Stiuare.  Work  will 
start  .Mdiinf Iriii'  (luring  the  summer.  L.  Schwerzmann  is  G.'U. 
Mgr.   and   .Sii|>t. 

ChiinihrrHburir.  I'rnn. — An  application  for  a  charter  will 
Hooii  lie  made  for  the  pur|ion«  of  building  a  railway  to  connect 
McCoiineliHliurg  and  Fort  Loudon.  Kdwnril  .J.  Post  and  l>.  11. 
Patterson   are   IntereRted. 

Monnru.  Penn. —  Press  reports  state  that  a  company  will 
tie  organized  In  Monaca  to  build  a  line  from  Monaca,  south 
to  Coraopolls,  about  20  mlleH.  J.  W.  Held  and  J.  .1.  Allen  are 
Interested. 

itotith  llethlrhrni,  I'cnn. — The  Lehigh  Valley  Transit  Co.  Is 
•  onHiiierlng  pinris  for  liouble-trackiiig  its  line  from  .South 
Methlchi'Mi  to  lli'llertuwii,  and  for  the  construction  of  a  new 
iln«'  from  Hellertown  to  KIchlandtown.  VV.  VV.  Wysoi-,  .Mien- 
town,    is   Ch.    Engr. 


Atlanta,  Ga. — The  Georgia  Ry.  &  Power  Co.,  having  made 
preliminary  surveys,  is  considering  extending  its  line  to 
Oglethorpe  University,  about  1%  miles  north  of  the  terminus 
at  the  DeKalb  County  Line.     W.   H.   Glenn   is  Mgr. 

Augu.sta,  Ga. — The  Augusta-Aiken  Ry.  &  Electric  Corpora- 
tion plans  to  improve  its  lines.  John  H.  Adams  is  Ch.  Engr. 
and   Master   Mechanic. 

Wa>cro.ts.  Ga. — The  W^aycross  St.  &  Suburban  Ry.  Co.  is 
having  plans  prepared  for  extending  its  line  through  the 
southern  section  of  Waycross.  N.  B.  Rhoads  is  Gen.  Mgr. 
and   Pur.  Agt. 

Cleveland,  Ohio— The  Cleveland  Ry.  Co.  has  been  requested 
to  consider  plans  for  an  extension  of  the  West  Madison  Ave. 
line  from  West  117th  St.  to  Riverside  Ave.,  Lakewood.  Other 
improvements  and  extensions  in  Cleveland  are  also  contem- 
plated.    George  L.   Radcliffe  is  Gen.  Mgr. 

Conneaut,  Ohio — The  Conneaut,  Kingsville  &  Ashtabula  Ry. 
Co.  has  completed  surveys  on  its  14-mile  line  between  Con- 
neaut and  .\slitabula.  No  definite  time  for  starting  con- 
struction has  yet  been  fixed.  W.  E.  Hawley,  Kingsville,  Ohio, 
is  Pres. 

Portsmouth,  Ohio — Plans  are  being  prepared  by  the  Ports- 
mouth St.  Ry.  &  Light  Co.  to  build  an  extension  in  Portsmouth. 
W.  A.   Martin   is  Ch.   Engr. 

Evansville,  Ind. — The  Board  of  Public  Works  has  granted 
a  franchise  to  the  Evansville  Ry.  Co.  to  extend  its  Bell  St. 
line  from  Kentucky  Ave.  to  the  city  limits.  William  A. 
Carson   is  Gen.   Mgr.   and   Pur.   Agt. 

Ea.st  St.  LouiN.  III. — The  East  St.  Louis  &  Suburban  Ry. 
has  been  reciuested  to  consider  plans  for  building  its  tracks 
along  Main  St.  from  Broadway  to  Missouri  Ave.  C.  A.  Pearson, 
Jr.,  is  Secy. 

Lincoln,  III. — The  Lincoln  Ry.  &  Heating  Co.  has  been 
recently  incorporated  with  a  capital  of  $15,000.  This  company 
is  believed  to  have  been  organized  as  a  successor  to  the 
Lincoln  Ry.  &  Light  Co.  for  the  purpose  of  building  electric 
railways  in  Lincoln.  Among  the  incorporators  are  J.  R. 
Patton  and  John  A.  Hoblit. 

Coflteyville,  Kan. — Press  reports  state  that  plans  are  being 
considered  by  tlie  Union  Traction  Co.  to  extend  the  line  from 
Coffeyville  to  Collinsville,  Okla.  This  line  will  finally  run  to 
Tulsa  via   Collinsville.      Roy   Kennedy   is   Supt. 

Dunkirk,  Kan. — The  Joplin  &  Pittsburg  Ry.  Co.,  Pittsburg, 
Kan.,  is  considering  plans  for  extending  its  line  from  Dunkirk 
to  Arcadia,  via  Hazen  and  other  coal  camps.  William  A. 
Satterlee  is  Gen.  Mgr.  and  Pur.  Agt. 

St.  Louis,  Mo. — The  United  Rys.  Co.  of  St.  Louis  has  been 
requested  to  consider  plans  for  extending  its  lines  along  Tamm 
Ave.    to   Art   Hill    in    Forest   Park.      Robert   McCulloch    is    Supt. 

Phoeni.v,  .4^riz. — The  City  Council  has  granted  a  franchise 
to  the  Phoenix  Ry.  Co.  to  build  an  extension  along  Monroe 
St.  between  First  St.  and  Second  Ave.     J.  P.  Gould  is  Ch.  Engr. 

Klamath  FalLo,  Ore. — Press  reports  state  that  a  line  is 
being  planned  from  Eureka,  Calif.,  north  to  Requa  and  from 
there  along  the  Klamath  River  to  Klamath  Falls.  D.  W. 
Hanson,  Pres.,  Eureka  Development  -Association,  is  interested. 

Hamilton,  Ont. — The  City  Co\incil  has  selected  a  committee 
to  request  the  Hamilton  St.  Ry.  Co.  to  build  two  cross-town 
lines  and  also  relay  new  tracks  on  several  streets  in  Hamilton. 
C.   K.  Green   is  Supt.  of  Construction. 

Ottawa,  Ont. — The  Ottawa  &  St.  Lawrence  Electric  Ry.  Co. 
will  start  work  during  the  spring  on  the  section  from  Perth 
to  Smith  Falls,  which  will  make  a  belt  line  of  300  miles. 
K.  Malone  is  Ch.  Engr. 

Toronto,  Ont. — .Vt  the  next  session  of  the  Legislature,  the 
Toronto  &  York  Radial  Ry.  Co.  will  make  an  application  to 
construct  a  double  track  line  on  Yonge  St.,  from  the  Canadian 
Pacific  R.R.  tracks  to  the  north  city  limits  of  Toronto.  E.  W. 
Oliver  is  Ch.  Engr. 

LIGHT,   HKAT   AND   POWER 

Bar  Harbor,  Maine — It  is  reported  that  the  town  is  con- 
sidering  the    installation    of   a    municipal    electric-light   plant. 

+BridKei>ort,  Conn. — The  American  Graphophone  Co.  has 
awariled  a  contract  to  J.  W.  DAVl.S,  510  Security  Bldg.. 
Brldgcpoit.  for  the  construction  of  a  brick  and  steel  tr.ms- 
former  house  at   its   plant  on  Railroad  Ave. 

Bridgeport,  Conn. — Press  reports  state  that  the  United  Il- 
luminating Co.  will  shortly  begin  the  construction  of  an  ad- 
dition to  its  plant  on  Congress  St.  The  building  will  be 
50x150  ft.,  and  35  ft.  high.     Charles  A.  Paul  is  Mgr. 

■f Bridgeport,  Conn. — The  contract  for  the  heating  and  me- 
chanical e<iuipinrnt  for  the  group  of  aln\shouse  buildings 
has  been  awarded  to  the  W.  P.  KIRK  CO.,  3f.l)  Kairlleld  Ave., 
Bri<lgei)ort.  at  $411, 9S0.  The  work  includes  heating  and  venti- 
lating, hospital  equipment,  vacuum  cleaning  systen>,  laundry 
machliierv  and  plumbing.  Other  bidders  were:  C.  H.  Uarn- 
Mtade.  New  York,  $67,400;  W.  G.  Cornell,  New  York,  $B5.19B;  Files 
Engineering  Co.,  Providence,  $(!2,727:  Merrill  Co..  Boston,  $58,- 
43!t;  G.  K.  Gibson  Co..  New  York,  $56,960:  E.  G.  Woolfolk  &  Co., 
New  York,  $56,863:  E.  S.  Ean\es  *  Co..  $54,480;  Walker  & 
Chambers,  New  York.  $53,215;  Fentzlaff  Heating  &  Plumbing 
Co..  N.w  York,  $51,500.  Skinner  &  Walker,  IISS  Main  St., 
P.ridgepi.rt,    l.s   Arch. 

if«tuln<-liiiuK.  Conn. — The  Fabyan  Woolen  Co..  QuInebuuK. 
hjis  awarded  the  ciintract  for  the  construction  of  a  50xS0-ft. 
power  house  with  a  125-ft.  chimney  to  the  lOASTERN  CON- 
STKUCTION   CO..    Woonsocket,    K.   I. 

Klba.  N.  v.— The  Elba  Food  Products  Co.  will  build  a  one- 
story.  52x75-ft.  power  house  In  connection  with  its  now  can- 
ning aixl  preserving  plant.  liayiuond  M.  l>eiker.  Hatavia, 
N,    Y..    Is   Pres. 

New  York,  N.  Y.— (Borough  of  Manhattan) — (OttldaO— All 
l>idH  received  Jan.  29  by  the  Board  of  Trustees,  Bell.vue  and 
Allleil  HuspltalH,  for  reconstructing  the  existing  brunch  cir- 
cuits of  tlie  electric  llghtlnK  Mystem,  uddltlotuil  gas  piping  and 
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flMB  niKl  rlrcti'lr  flxturrH  for  the  niiiln  hull  illK  of  llir  lliirlxiii 
loaiiltul.  wcl'r  rrjrolril  NvW  bills  for  tlln  work  will  ho 
rvovlvpil  iiiitll  noon.  Fob.  2i.  John  W.  Hriinnnn,  M.  IV,  Im 
I'riiii  l><l  of  TiUNti'i-N  NoIimI  .Ian  J I  iiiiii  l<'rli  i. 
I  ^Sm  Vork.  >i.  V.  (HoiouMh  of  Hrooklvn)  — (Omrliil)  — 
;  Tho  I'diitnit't  for  IiihIiiIUiik  hriitiiiK  mitl  vontllu I Iiik  iippiinil un 
In  I'ublli-  Si'hool  ar..  StuKK  iiikI  Tm  lOyik  S(  .  MiiiimikIi  <>r 
Hrooklyil.  hiiM  br.ii  iiwiu.lr.l  lo  WII.I.IAM  .1  ol.-ANY.  i;7 
I'hrlatxph'T  SI,  Now  York,  iit  )IT,;;3D.  .N'otril  Jiili.  J I  mid 
Feb.  i 

4New  Vork.  SI.  %.— (Uoiounh  of  Hiooklyn  )  — (om.lul)— Tli<- 
conlrni-«  for  InNliilllriK  rloctilriil  <<iiiil|inirn(  In  now  I'ublli: 
Mrhool  9.'..  Vi»n  .SIcklPii  .St.  iin<l  .Nr.k  ll.l  .  HoiouKh  of  Hiooklvii. 
hiiK  Imim  awaiil.il  to  I'lOKT  \-  I't  >\V  KIl.S,  t:,  WxHt  .-Hth  .St., 
Now   York,  nt  nboiit   17570.      Nolid   Jiiii.   Jl   niiil    K.-li    t. 

I  lira.  M.  V.  -Jutni'M  K.  I.ciihy.  Ill  .lohii  St..  will  •m|I||ii  u 
powrr  hoimo  In  coniioctloii  with  ii  iu>w  liitimlrv  iiliinf.  Tlni 
lotnl  ooKt  will  h(>  ).M).Oilii.  Thi>  |«>wi>r  hulMlMK  will  In-  i>ii« 
iitor>.   .'.Ox7i)   ft. 

Kiilrniont.  \V.  \  n.— ( (Xncdin  HI<Ih  will  l>t<  r<T<-lv<'(l  until 
noon,  Mur.  1.'.,  by  tho  Stiito  Ho:iril  of  Control,  rhitrlcnton,  for 
hmtlMK.  plunil'InK  ami  drotrli-al  work  for  the  niiiln  liullilInK 
of  thf  Fairmont  Stall-  .\ornial  .School.  Paul  A.  UavlM,  3il, 
I'rcmuM-  HIiIk' .  I'hlladoliihla.  IVnn.,  Ih  Aroh.  .1.  H.  baklii. 
Chnrlcmon,    Is    l'rc«.    Statr.    IM.    of    Control. 

Lakrlnnil,  I'In.- -Soi>   Itoni   under   "Water  SuiM'ly- IrrlKatlon." 

Xr«  OrlrnnH,  l.n.— It  In  reitortcd  that  an  offer  hiiH  been 
mnde  111  tlw  (•oninii.MMJon  Council  by  CieorK<>  T  lllHhop,  Haltl- 
more.  .Mil  .  rre.M.  of  the  W.ixhlnKton,  Haltlniore  *  AnnapollH 
Klcotrle  It.U.  Co.,  to  construct  an  electrlc-llnht  plant,  to  bo 
eventually  taken  over  by  the  city.  Mr.  Hishop  reprvscntH  it 
ayndicate  havliiK  about  $40,000,000  to  invemt  In  civic  develop- 
mant  ventures.  K.  K.  I.afayo,  Conir.  of  I'ub.  Property,  Ih 
oonalderhiK  the  proposal. 

C'hallnnuoKa.  Trnn. —  It  Is  reported  thnt  the  I>uck  Ulver 
Power  Co..  .Shelby vllle,  has  solcl  Its  elect rlc-IlRht  plants  at 
ShelbyvlIIe.  .Manchester  and  Wnrtrace.  Tenn..  to  the  Tennes- 
see lly..  I.lKhl  *  Power  Co..  Chattanooga.  The  new  owners 
win    Improve     these    plants. 

Irvine.  K>.— It  is  reported  that  H.  10.  Hav,  Corbin,  Ky..  h.ns 
secureil  a  franchise,  and  will  establish  an  elcctrlc-llKht  i)Iant. 
to  cost  about  J.'iOOO.  In  Irvine.  Noted  I>ec.  25,  1913,  Jan.  22  and 
Sept.    3.    I'.UI. 

Bneyrun.  «Hilt> — The  Bucyrua  LiKht  &  Power  Co.,  a  sub- 
sidiary of  the  National  (.as.  Electric  Light  &  Power  Co., 
Detroit,  Mich.,  is  having  plans  prepared  for  the  construction 
of  a  new  jiower  plant.  It  will  be  operated  by  steam  instead 
of  gas,  now  used,  and  the  present  jilant  will  be  dismantled. 
The  estimated  cost  of  the  new  jilant  is  $40,000.  D.  P.  Burritt, 
Petrolt,  Oen.  Supt.  of  the  National  Gas,  Electric  Light  .>t 
Power  Co.,    will    supervise    the    work. 

Butler,  Ohio — Bonds  to  the  amount  of  $4000  have  been 
issued,  the  proceeds  of  which  will  be  used  for  improving  the 
municipal  electric-light  plant.  The  purchase  of  a  gas  engine 
Is  also   un<ler   consideration. 

Cklllleothr.  «»hlo — It  is  reported  that  the  Mead  Pulp  & 
Paper  Co.,  I>ayton,  contemplates  enlarging  its  local  pulp 
mill   and    power    plant    at    a    cost    of   about    $100,000. 

Cleveland.  Ohio — The  River  Furnace  Co..  West  Third  St., 
has  taken  out  a  permit  for  the  construction  of  a  two-story. 
122x400-ft.  power  house.  It  will  contain  Ifi  boilers  and  16 
generators  and  blowing  engines.  The  estimated  cost  is  $12.5,- 
ono. 

Franklin,  Ohio — Press  reports  state  that  the  village  is 
considering  the  installation  of  a  municipal  electric-light  plant. 
The  present  contract  with  the  Franklin  Electric  Light  Co. 
for  street   lighting   expires   next   August. 

^YoaniCNtown.  Ohio — The  City  Council  has  authorized  the 
Director  of  Public  Service  to  enter  into  a  contract  with  the 
TOfNGSTOWN  &  SHARON  ST.  RY.  CO.  to  light  the  streets 
of  the  city  for  a  period  of  ten  years,  beginning  Apr.  1,  1915. 
Noted  Jan.  28. 

Marquette.  Mich. — It  is  reported  that  Charles  Retallic,  Supt. 
and  Mgr.  of  the  municipal  light  and  power  plant,  has  recom- 
mended the  construction  of  a  new  power  house  and   penstock. 

Muskeicon,  Mich. — .\ccording  to  press  reports,  the  Muskegon 
Lighting  Co.  has  decided  to  construct  a  new  gas  tank  in 
Muskegon,  with  a  capacity  of  500,000  cu.ft.  The  estimated 
cost   is   $50,000. 

Milwaukee.  \Via. — The  Bo.Trd  of  School  Directors  has  re- 
taine.l  Van  Ryn  &  De  Gelleke.  Arch..  Caswell  Block,  to  piei>are 
plans  for  a  one-story  2.^x56-ft.  boiler  house  for  the  16th  .vve. 
hchool.  It  will  cost  about  $13.00(1.  to  be  of  brick  and  concrete, 
fireproof.      Frank    M.   Harbach   is  Secy,   of    the   Bd. 

Baflfalo  Center.  lovvn — The  City  Council  is  reported  to  be 
considering  the  installation  of  a  municipal  electric-light  plant. 
The  estimated  cost  is  $10,000. 

Sloan,  Iowa — Over  $11,000  has  been  subscribed  in  Sloan 
for  the  purpose  of  installing  an  electric-lighting  system. 
The  money  has  been  raised  by  selling  stock  at  $100  per 
share. 

Powhattan.  Kan.— Press  reports  state  that  an  election  will 
soon  be  held  to  vote  on  the  question  of  issuing  $10,000  in 
bonds  to  be  used  for  the  installation  of  a  municipal  electric- 
light  plant. 

Mexla.  Tex. — The  City  Council  has  granted  a  franchise  to 
*ne  Co-operative  Gas  Co.  to  lay  a  system  of  natural  gas  dis- 
tributing mains    in   various  streets  of  Mexia. 

Yorktown,  Tex. — It  is  reported  that  the  Texas  Southern 
Electric  Co.,  Victoria,  is  negotiating  for  the  purchase  of  the 
plant  of  the  Yorktown  Light  &  Ice  Co.  If  the  transaction  is 
completed,  the  plant  will  be  improvedi  W.  A.  Leland,  Victoria, 
Is  Pres.  of  the  Texas  Southern  Co. 

Bolae.  Idaho — The  City  Council  is  considering  the  installa- 
tion of  a  lighting  system  on  the  South  Side.  The  estimated 
cost  is  $5000.     C.  C.  Stevenson    is  Citv    Kngr. 


Klhrrtua,  U  aah  -The  lOlbnrton  Hullding  ft  Power  Co., 
KIberlon,  ronlempl.  <i<H  Ihii  (-onstructlon  of  n  ir>0O-h|>.  power 
plant  on  a  site  ruiii  the  city.  The  coin|iany  has  petitioned 
the  Clly  Council  of  Colfax,  WaMh.,  to  grant  a  !;il-year  fr.'incblMn 
K.  furnlHli  energy  lo  that  city  mIho  Ch-rbs  N  MInchclllT. 
owner  of  a   lloiiring   irilll   iinar   P^lberton,   Ih   IntereHled. 

linker.  Ore.  II  Is  •■<iiorteil  that  the  iiM-gon  Lumber  Co. 
Hill  Innlall  an  •■bet rl<:-,.,  lit  plant  to  serve  lis  own  miIIIh,  the 
Suiiipler   \iille)    |{>.  an<|  l.  ••  .Sumpter  Valley  iiiai'hinii  shops. 

I'rrano.  Cnlir.  (Iidlclal,  P.ids  were  opened  Feb.  I  by  the 
.Slal<'  lOiiKlneer  fell  Ibn  boiler  pbiiil  eiiul|ini<'iit.  KymniiHluiii 
and  boiler  bouse  at  the  Fresno  Stale  .Soiiiial  School  as  fol- 
Inws:  Thuinas  Ilaverlv  Co.,  $10,750;  F.  P.  Walsh,  $10,7H7; 
Sci.il  Cc,  $||,(IH0;  Robert  DalKlel.  Jr.,  $11,217;  Parlllc  Flro  Fx- 
lliiKUisher  Co.,  $ll,3oo;  Selbert  Co.,  $11,931;  Fiederick  W. 
Sniiok  Co,  $12.20(1:  l.alouri  ette-Flciil  Co.,  $12,400;  Grant  Fee, 
$1.1.0(1(1;    Aitbiii     lli'HH,    $15, 340. 

i'nriirr,  «'nllf.  The  Parlier  Winery  will  Install  a  gaH  plant 
to  serve  Parlii-r,  Reedley,  Sanger  and  Klngsburg.  P.  N. 
.MiidHeii    and    W      Parlier,    Parlier,    are    Interesterl. 

Cordovn,  AInakn  Marry  II.  Knox,  Pres.  .-md  Mgr.  of  the 
Alaska  Klecltic  Coii.-iolldat  ed  Co.,  Corilov:i,  announces  that 
riniiiH-lal  arraiiKenients  for  the  conHlrticllon  of  Its  proposed 
power  plant  have  been  completed,  and  that  construction  work 
will    probably   begin    In    the   sprinn.      Nolerl    M:ir.    I'J,    1914. 

Dutton,  Ont.— It  is  ie|>oite<l  that  bids  will  be  .isked  in  the 
spiiiiK  by  the  Town  Council  for  ele<-lric:il  er|Uipinent  tO  cost 
about  $15,000.  It  will  includ.-  transformers,  switch's,  v.lre. 
ell 

ThnnicMviile,  Out. — The  Town  fJouncil  h.-is  ordered  estl- 
niMles  to  be  preparerl  for  the  construction  of  a  new  hydro- 
eleciijc   Nvstein   lo   fuinisli   light  and   power   for   the   town. 

IIKIIX^KS 

\<irthniiiptoii,  >lfiMM.  The  Ho.ard  of  f^ommlssloners  of 
lliimpshlre  County  has  petitioned  the  .State  Legislature  to 
<-onllrm  its  acts  relative  to  the  proiiosed  bridge  over  the 
Connecticut  River  between  Northampton  and  Hadley.  Noted 
Dec.   18.    1913,   and  Jan.   7,    1915. 

ACrntrai  Kails,  It.  I. —  (Otllcial) — Bids  will  be  received  until 
noon.  Mar.  15,  by  Fslen  H  Black,  Kngr.,  18  East  Ave.,  Paw- 
tucket,  for  the  construction  of  a  three-span  reiiiforced-con- 
crete  bridge  across  the  Blackstone  River  between  the  City 
of  Central  Falls  and  the  Town  of  Cumberland.  The  estimated 
cost  is  $65,000.  Noted  June  18  and  25,  Oct.  1,  1914  and  Jan. 
21.    1915. 

.\nnonia.  Conn. — The  Board  of  Public  Works  has  instructed 
V.  B.  Clarke,  City  Engr.,  to  prepare  plans  for  the  con- 
struction of  a  concrete  bridge  at  Beaver  Brook  in  connection 
with  the  extension  of  Central  St.  Bids  will  be  asked  early  in 
the   spring. 

Canton,  N.  Y. — Plans  have  been  prepared  by  the  Concrete- 
.Steel  Engineering  Co.,  Park  Row  Bldg.,  New  York,  for  a 
reinforced-concrete  bridge  over  De  (Jrasse  River  in  Canton. 
The  estimated  cost  of  the  structure  is  $30,000.  The  voters  will 
be  asked  to  authorize,  at  tlie  next  town  meeting,  the  con- 
struction  of   this    and    two   smaller   bridges. 

Ureemvleh,  N.  Y. — A  special  town  meeting  will  be  held  Feb. 
23  to  vote  on  the  question  of  building  four  new  bridges  over 
liiittenkill  as  follows:  A  concrete  bridge  at  Bridge  St.  in  the 
village  of  Greenwich,  to  cost  not  over  $15,000;  a  concrete 
bridge  at  Clark's  Mills,  cost  not  to  exceed  $24,000,  a  concrete 
bridge  at  Middle  Falls,  cost  not  to  exceed  $18,000,  and  a  bridge 
.it  Battenville.  cost  not  to  exceed  $16,000,  of  which  the  village 
of  Greenwich  is    asked   to  pay  one-half. 

Camden,  X.  J. — The  Philadelphia  &  Camden  Bridge  &  Ter- 
minal Co.  has  been  incorporated  b.v  J.  Disbrow  Baker  and 
Joseph  P.  Murray,  with  a  capital  stock  of  $125,000.  The  pur- 
pose of  the  comijany  is  to  build  a  bridge  over  the  Delaware 
River  between  Camden  and  Philadelphia. 

I'Mizabeth.  M,  J.  —  The  Boards  of  Chosen  Freeholders  of 
Union  and  Somerset  Counties  have  approved  plans  for  a 
county  line  bridge  over  the  Green  River  at  Plainfield.  The 
estimated  cost  is  $10,000.  It  is  reported  that  Union  County 
will  also  build  a  new  bridge  across  the  Rahway  River  at 
Cranford,  to  cost  about  $13,000.  Jacob  L.  Bauer,  Elizabeth, 
is   Engr.   of  Union    County. 

-^Mount  Hoiiy,  \'.  .1. — Bids  will  be  received  util  noon.  Mar. 
3,  by  the  Boards  of  Chosen  Freeholders  of  Atlantic  and  Bur- 
lington Counties,  Burlington  County  Court  House,  Mount 
Holly,  for  repairs  to  the  Chestnut  Neck  Bridge.  A.  H.  Nelson, 
Atlantic  City,  is  Engr.  of  Atlantic  County.  James  Logan  is 
Engr.  of  Burlington  County.  For  further  information,  sea 
ailvertisement   under   "Contracts   to   Be   Let." 

+IMew  Brunswick.  N.  .1. — The  T5oard  of  Freeholders  has 
awarded  a  contract  for  the  construction  of  a  wooden  bridge 
over  Manalapan  Creek,  Madison  Township,  to  A.  H.  SCOTT 
&   SON. 

Chalfont.  Penn. — The  Commissioners  of  Bucks  County, 
Doylestown,  have  decided  to  build  a  new  concrete  bridge  over 
North  Branch  Creek  at  Chalfont,  to  replace  the  present 
wooden  structure  inadequate  for  the  increased  traffic.  A 
walk  will  be  built  along  the  outside  of  the  covered  bridge 
over  Neshaminy  Creek  at  Chalfont.  A.  Oscar  Martin,  Countv 
Engr.,  has  been  directed  to  prepare  plans  for  these  improve- 
ments. 

Huntington,  W.  Va. — A.  B.  Maupin,  City  Engr.,  has  sub- 
mitted to  the  City  Commissioners  plans  for  the  Fifth  Ave. 
and  29th  St.  overhead  railway  crossings.  The  estimated  cost 
is   $43,562   and    $30,325    respectively. 

Paiatka,  Kla. — The  Commissioners  of  Putnam  County  are 
asking  for  estimates  of  the  cost  of  rebuilding  a  4000-ft.  con- 
crete bri<lge  over  the  St.  Johns  River.  J.  H.  Millican  is  Chn. 
P.d.   of  Comrs. 

Mobile,  .\Ia.— The  County  Board  of  Revenue  and  the  Road 
Commissioners  of  Mobile  County  have  ordered  plans  prepared 
for  repairing  the  Dog  River  Bridge,  or  placing  a  new  concrete 
foundation.      The    estimated    cost    of    the    new    foundation    is 

$8640. 
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•fl.aurel.  Miss. — The  Highway  Commissioners  of  the  Sec- 
ond Di.^tiict.  Jones  County,  have  awarded  the  contract  for 
the  construction  of  a  steel  bridge  over  Horse  Creek  to  the 
VIXCEXXES  BRIDGE  CO.,  Vincennes.  Ind.  Xoted  Xov.  26, 
1914. 

\atchez.  Miss. — The  Board  of  Supervisors  of  Adams  County 
has  ordered  that  bids  be  advertised  for  the  construction  of  an 
inter-county  bridge  to  be  built  between  Adams  and  Jefferson 
County    over   Fairchild's  Creek   at  Hermitage    Ford. 

+Shreveport.  I>a. — The  Vicksburg.  Shreveport  &  Pacitic 
Rv.  has  awarded  a  contract  for  rebuilding  its  bridge  over  the 
Red  River  to  the  HLODGETT  COXSTRUCTIOX  CO..  Kansas 
Cit.w  Jto.  The  work  includes  the  removal  of  the  present 
structure,  and  replacing  with  three  242-ft.  truss  spans,  one 
295-ft.  draw  span,  and  one  60-ft.  deck  girder  span.  H.  B. 
Hearn.  Shreveport.   is  Supt. 

Clinton,  Tenn. — It  is  reported  that  the  three  bridges  to  be 
built  over  the  Clinch  River  by  Anderson  County  will  be  of 
steel  or  reinforced  concrete,  each  300  ft.  long  and  IS  ft.  wide. 
The  estimated  cost  is  $20,000  each.  C.  J.  Sawyer  is  Chn.  of  the 
Bridge   Com.     Xoted  Jan.   21. 

Lonisville,  K>. — Rids  will  be  received  until  Feb.  19  by  the 
Board  of  Public  Works  for  the  construction  of  a  concrete 
culvert  over  Drescher  St.  between  Letterle  Ave.  and  Dee- 
mont  St.  The  estimated  cost  is  $6.'.00.  D.  R.  Lyman  is  City 
Engr. 

+  I..aporte,  Ind. — The  Board  of  Commissioners  of  LaPorte 
County  has  awarded  bridge  contracts  as  follows;  Ham  Hofer 
Bridy:e.  Kankakee  Township,  to  WILLIAM  B.  HTTCHIXSOX 
at  $12.4."ii>:  A.  C.  Johnson  Bridge.  Xew  Durham  Township,  to 
L'lriS  .M.ARTIXE  at  $2:!. 000:  repairing  two  bridges  to  C.  D. 
AXDREAS  at  $1770. 

Stinettville.  Ind. — Bids  will  be  received  until  Mar.  2  by  the 
Boa'd  of  Commissioners  of  Monroe  County.  Bloomington.  for 
the  construction  of  a  biidge  over  Bean  Blossom  Creek  near 
Stinc'jville.      \V.    F.    Kinser,    Bloomington.    is   Audi-. 

•"Princeton,  111. —  (Official) — The  County  Superintendent  of 
Higiiwavs  of  Bureau  Countv  has  awarded  the  contract  for  the 
construction  of  the  Captain  Swift  Bridge.  Princeton  Township, 
to  the  VIXCEXXKS  BRTDOE  CO.;  Vincennes.  Ind..  at  $609.'.  for 
the  superstructure,  substructure  and  retaining  wall,  and  3.5c. 
per  cu.vd.  for  earth  fill  and  grade  construction.  The  con- 
tract for  two  small  bridsres  in  Oold  and  Manlius  Townships 
was  awarded  to  the  WHITEWATER  BRIDGE  CO..  White- 
water,   Wis.,   at   $7!*.')   and    $109.')    respectively.      Xoted   Jan.    28. 

l.a  Crosisie,  Wis. — The  Countv  Highway  Commissioner  of 
La  Crosse  Countv  is  making  surveys  for  the  location  of  a 
new  reinforced-concrete  bridge  over  the  Black  River  near 
Campbell  La  Crosse  County.  It  will  be  about  .'>400  ft.  long. 
Plans  will  be  prepared  by  M.  W.  Torkelson,  State  Highway 
Engr..   Madison. 

Winona.  Minn. — Bids  will  be  received  until  Mar.  1  by  the 
City  Council  for  the  construction  of  a  new  approach  to  the 
High  Wagon  Bridge  over  the  Mississippi  River.  It  will  cost 
approximately  $1011,000.  H.  B.  Walling  is  City  Engr.  Xoted 
Dec.    17. 

MaHon  City,  Iowa — (Official) — Bids  will  be  received  until 
Mar  2  by  the  Auditor  of  Cerro  Gordo  County  for  the  con- 
struction" of  20  bridges  in  the  county,  two  to  be  of  steel,  the 
remainder  of  concrete.  The  estimated  total  cost  is  $25,000.  R. 
E.    Robertson    is    County    Engr.      Xoted    Jan.    21. 

Sallna,  Kan. — The  Commissioners  of  Saline  County  opened 
Y)ids  Feb  2  for  the  construction  of  a  concrete  bridge  over 
the  Smoky  Hill  River  at  Iron  Ave.  from  the  following: 
Leavenworth  Bridge  Co.,  Leavenworth.  Kan..  $2S.99II;  Con- 
crete Construction  Co..  Kansas  City.  Mo..  $2(;,200;  .Missouri 
Valley  Bridge  Co..  Leavenworth.  $27,423;  .March  Construction 
Co.  lies  Moines.  Iowa,  $28,346;  Haeney  Construction  Co.,  Enid, 
Okla  $27  000-  .Stalev  &  Mackev,  Hutchinson,  Kan.,  $26,772; 
Buch'i'nan  &  Stack.  "Salina,  $32,000.  Xoted  Aug.  27.  Nov.  12 
and    26.    Dec.    31.    I'M!    and    Jan.    21.    19ir>. 

North  Platte.  »b. —  (Offlcial)  —  Bids  will  be  received  until 
noon  Mar  17.  by  C.  W.  Yost,  Clk.  of  Lincoln  County,  for  the 
construction  of  a  bridge  over  the  North  Platte  River,  about 
two  miles  cast  of  the  town  of  Xorth  Platte.  Alternate  bids 
will  be  accepted  for  a  reinforced-concrete  bridge,  balanced 
arch  tvpe,  or  for  a  high  truss  steel  bridge.  Xoted  July  23  and 
,Sei>t.    24,    1014. 

Srtvard.  Neb. —  (OfTlclal) — All  bid.s  received  Feb.  3  for 
countv  bridge  work  during  HiLI  were  rejected  by  the  Board 
of  Commissioners  of  Scwar<l  County.  J.  H.  Roberts  Is  County 
Clk.      .'•Joted    Jan.    28 

KnnMaH  C'lty.  >Io. — The  Park  Board  has  approved  iilans  for 
a  I.Mdgc  til  be  built  over  Brush  Cieek  to  connect  with  the  ex- 
tension of  Benton  Blvd.  into  Swope  P.-irkway.  The  estimated 
<ost  including  the  apiiroaches.  is  $4(1.000.  The  expen.se  will 
be  borne  bv  a  benefit  district  bounded  by  Llnwood  Blvil., 
Brush  Creek.    Prospect  Ave.  and   Clevfl.ind   Ave. 

+  Mttle  Hoek.  Ark. —  (Odlcial)  — The  City  Council  has 
awariled  th.-  conlrart  for  the  completbin  of  the  Third  SI.  Via- 
<lui-t  to  the  .\.  PKAY  ("(i.VSTRnCTION  CO..  Little  Rock,  at 
$X0r.4  Other  bidden  were:  .Vic  Kicher  &  McEichcr.  $92  >0; 
Joseph  McCoiipln.  $S07B;  .1.  B.  Bateman,  $8383.  and  .\I.  J.  Cole  *i 
Co.,    $8r.fi0.       .Voted     Feb.    II. 

'^OrnnKe,  Te«.  The  contract  for  the  construction  of  .i 
brlilge  over  the  Interi-oastal  canal,  nine  mlU-M  oast  of  Orange, 
has    I. .en    awariled    t"    PERRY   *    IKi.VNEK.    Lake   Charles,    La. 

I'vnlilr,  Te« — It  Is  reported  that  the  CominlsHloners  Court 
of  Pvalile  County  will  xhortly  ask  bids  for  the  construction  of 
a   conciete  bridge  <;m   the  Han   .Sntonlo- I'll    Piisii    ltd. 

Iloekport.  Te».  Press  reports  Htiile  that  the  (^(mInl»Hloll- 
eiM  Ci.uit  of  Aran.<aM  Countv  will  soon  ailveillHc  foi  bids  for 
lli.-  i-oriMti  iii-tion  of  a  bridge  across  Puerto  Ba.\  to  Uffuglo 
<'.iUMt\  The  town  of  Bavslile  and  KefiiKlo  County  will  each 
pay    a    pint    of   the   cost,    which    Is  estlinaleil   at    $2.". 000. 

+ChrhnllM.  Wanh.  The  ComiiilMMliineiM  of  Lewis  Countv 
opened  bids  Feb.  3  for  the  construction  of  two  steel  l.ildges 
MS  ridlowM.  (A)  No.  79.  <B)  No.  78-11:  COAST  IIUIIhIK  CO.. 
PiMtliinil.  Ore..  (A)  $I0,»07,  (B)  $9427  (Mwimled  i-oni  met )  ; 
VVIIIIatii    Moiison,    Portlund.    (A)    $11,778,    (B)    $lo,132;    Charles 


G.  Huber,  Seattle.  (.-V)  $"  1..559,  (B)  $10,417;  Ambrose-Burdsal 
Co.,  Portland.  (A)  $ll.S.';o.  (B)  $10,400;  Illinois  Steel  &  Bridge 
Co..  Spokane.    (A)    .$i:i..'jOO.    (B)    $11,500.      Xoted  Jan.   14. 

Mount  Vernon.  Wa-xh. — Bids  will  be  received  until  2  p.m.. 
Mar.  2.  by  the  Board  of  Commissioners  of  Skagit  County  for 
the  construction  of  a  bridge  across  the  Swinomish  Slough, 
connecting  the  town  of  LaConner  with  the  Swinomish  Indian 
reservation  and  Fidalgo  Island.  A.  L.  Strong,  Mount  Vernon, 
is    County     Engr. 

Kenton.  Wash. — Bids  will  be  received  until  Feb.  25  by  the 
Board  of  Commissioners  of  King  County,  Seattle,  for  the  con- 
struction of  a  120-ft.  steel  bridge  over  the  Duwamish  River 
near  Renton.  The  estimated  cost  is  from  $15,000  to  $25,000. 
M.    J.   Carrigan    is    Chn.    Bd.    of  Comrs. 

+Seattle.  Wash. — The  Board  of  Commissioners  of  King 
Countv  has  awarded  the  contract  for  the  construction  of  a 
timber  bridge  at  14th  Ave.  S..  to  the  MAXH.A.TTAN  CON- 
TR.\.CT1XG  CO..  Central  Bldg..  Seattle,  at  approximately  ?19,- 
000.      Fifteen  bids  were  submitted.      Xoted  Jan.   21. 

Dalla.s,  Ore. —  (Official) — We  are  advised  by  Henry  L.  Bowl- 
by.  State  Highway  Engr..  that  the  matter  of  constructing  a 
bridge  across  the  Willamette  River,  between  Marion  and  Polk 
Counties,   has   been    postponed    for   a   year.      Noted   Jan.   14. 

^Toronto.  Ont. — The  Board  of  Control.  H.  C.  Hocken,  Chn.. 
has  awarded  the  contract  for  the  construction  of  the  Rosedale 
section  of  the  Bloor  St.  Viaduct  to  the  DOMIXIOX  BRIDGK 
CO.,   Montreal,   Que.,   at   $298,555.      Noted   Nov.   19   and   26,    1914. 

WATER  SI'PPLY — IRRIG.4TIOX 

Blackstone,  Mass. —  (Official) — The  town  has  petitioned  the 
legislature   for  permission   to  acquire   land   for  a  water-supply 

Greenfield,  Ma.s.s. — On  Feb.  2  an  appropriation  of  $5000 
-was    made    for    the    construction    of   water    m.iins. 

Middleboro,  MaHs. — On  Feb.  2  the  Fire  District  voted  in 
favor  of  constructing  a  concrete  stand  pipe  for  the  Water 
Department  on  Barden  Hill.  The  estimated  cost  is  $30, On" 
.\.    C.    Howes    is    Supt.    of   Water    Dept. 

-^Saleni,  Mass. —  (Official) — Bids  will  be  received  until  10 
a.m..  Mar.  10.  by  the  Salem  and  Beverly  Water-Supply  Board 
for  the  construction  of  an  additional  water-supply  from  the 
Ipswich  River.  For  details  see  advertisement  under  "Con- 
tracts to   Be  Let."      Xoted  Aug.   20  and  Jan.   21. 

<Jloiicester,  N.  J. — The  Council  contemplates  issuing  bonds 
for  $10,000,  the  proceeds  of  which  will  be  used  for  the  iin- 
I)rovement    of   the   water   system.      Noted    Jan.    21. 

>ie»vark,  N.  .1. — Bids  will  be  received  until  Feb.  24  by  th. 
Board  of  Freeholders  for  the  installation  of  an  additional 
water-supply  for  the  Overbrook  Hospital.  Runyon  &  (^are.x . 
S45  Broad   St..  Newark,   is  Consult.   Engr.      Noted  Dec.   3. 

■♦Perth  .\niboy,  X.  J. —  (Offlcial) — Bids  will  be  received  until 

5  p.m..  Mar.  24.  by  the  Board  of  Water  Commissioners  for  one 
12,000,000-gal.  pumping  engine.  Peter  Kroeger  is  Clk.  of  Brl 
For   details   see   advertisement    tinder   "Contracts   to   Be  Let." 

Lancaster,  Penn. — (Official) — The  Borough  of  Lancaster 
plans  to  make  improvements  to  tfie  pumping  station  by  adding 
vertical  pumping  engines  and  boilers.  I.  Carpenter  is  City 
Engr. 

Philadelphia,  Penn. — The  low  bidder  for  laying  a  48-iii 
water  main  in  .')3d  St.  and  fn   57th  St.  was  the  McNichol  Paviii- 

6  Construction  Co..  at  $42,596.     Noted  Nov.   12  and  Jan.  14. 

+Philadelphin,  Penn. —  (Official) — The  contract  has  be.-^ 
awarded  to  tlie  SNARE  &  TRIEST  CO..  Broadway.  New  Yoi  k 
N.  v.,  at  $44.'!, 440  for  constructing  a  sedimentation  basin  ;it 
the   Torresdale    filters.      Noted   Jan.    14. 

Dublin.  Vn. — Bids  will  be  received,  according  to  press 
reports,  until  Feb.  20  by  J.  A.  Gaines.  Clk.,  for  making 
extensions    to    the    water    system. 

MiuKo.  \V.  Vn. — .\n  election  will  be  held  to  vote  on  the 
nuestion  of  issuing  $39,000  in  bonds,  the  proceeds  of  which 
will    be   used   for   the   construction   of  a  water   system. 

I, a  (irnnge,  X.  C. — The  city  plans  to  construct  a  water 
s.vstem   and  an   electric-light   plant. 

Southport,  X.  C. — .\ccording  to  press  reports  the  city  will 
consti-iiit  water  and  sewer  systems  at  an  estimated  cost  of 
$40,000.      The    J.    B.    McCrary    Co.,    Atlanta.    Ga.,    is    Engr. 

4iColunibiu,  S.  C. — Contracts  have  been  awarded  to  the 
HOPE  K.Vfil.N'EEKLNG  &  SUPPLY  CO.,  Pittsburgh,  Penn..  for 
laving  about  10  miles  of  water  and  sewer  mains;  LORICK  & 
LOWH.VNCE.  Columbia,  at  $5543  for  sewer  pipe;  and  .-X.  J. 
BOYLE,  Baltimore.  Md..  at  $26,833.  will  furnish  the  water 
pipe.      Noted    .N'ov.    26   and   Jan.    14. 

Walterboro,  S.  C.— Bonds  for  $18,000  have  been  sold,  tl- 
liroceeds  of  which  will  be  used  for  the  extension  Of  tli' 
water    system        Noted    May    2S    and    .July    30. 

ItlchliMid.    tin.— .\n    election     will    \>e    held    Mar.    24    to    voi 

on  the  (nustion  of  issuing  $20,000  in  bonds,  the  proceeds  .' 
wliii-li  will  be  useil  for  the  extension  of  the  water  and  UkI  • 
systems. 

Lakeland.    Kin.— Bids    will    be    iiccived    until    Mar.    18    by    < 
D.    ("lough,    Secv.    Kd.    of    Bond    Trustees,    for    the    purchase    <■' 
$130,000    In    bonds,    the   proceeds   of   which    will    be   used    for   tli 
Improvement     of    the    water    system    and    electric    light    plnm 
.Noted  .lune   4  and  Oct.   22. 

Ilelolt,  Ohio  The  citizens  contemplate  constrilctlnR  n  wut. 
sysliin.       !••.    B.    Crist    Is    Village    Clk. 

^lloivlluK  (ireen,  «»hlo^  The  contract  has  been  awarded  l.\ 
the  P.oai-d  of  Trustees  of  the  Bowling  Green  State  Noini.il 
College  to  FIT'/PATRICK  .<•  IIAFFNKR.  Colunibu.s.  at  $4.''..SS1. 
for  construillng  a  llreproof  building,  stai-k.  tunnel  sysli'in. 
water  system  itiid  softening  plant,  steam  mains  and  pumps 
Noted   IXx'.    17  and  .Inn.  21. 

Coahoctou,  tthio  (Olllclal) — Plnn«  have  been  prepared  b.v 
Chester  *  Fleming,  Engr.,  IMttsburgh,  Penn..  for  the  con 
Htrucllon  of  a  3,O00,0OO-gal.  rolnforcotl-concretc  covered  reser 
voir.      Noted   Jan.   7. 


Fi'liniiiiv  IS.  IIU5 
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K.MMt  I.«»rri»««l.  Ohl»— (Ollli'lul)  -  \V«  luiv<-  lin-n  iulvli>-.l 
Un)  I'lii-HiiT  \'    l-'^'iiilim,  I'liloM   llitiik    Hlilu..   I'ltlnliuiKh.   ■'•■iiii  , 

..  ..     iumkIimI     tho     coiitiiirt      riir     IliK     roiiHti'Uclioii     of     ii 

I     (llttllUnll    lillllll     lull     IllIN    l>r<<ll     I'rtlll I     !•>'     lIlK    I'lly 

iilaiiH  mill  Mii|ii'i  vim-  III)'  ciiliNl  riii-llciii  of  llii' 
1  lllli'iilluii  lillllll,  |iuiii|illiK  MtulUiii  mill  IiIkIi  hi'I'vIi'k 
riir  <<HlliiiiitiMl  cuHt  IH  |37ri,0<i(l.  NotiMl  Nuv.  ID 
.  Ii     II 

iiiirliin.  «>lilu-  r<'i  iDldHlun  lillH  liroii  uiaiiloil  to  tlii<  MiiiUki 
t,  ii.i  (°»  li>  iHHUv  $)'iO.O(in  In  boixlM,  t)ii<  proi'onilH  of  whirli 
will  b«'  imnl  for  tlio  «<xl«'iiHlon  of  Itn  water  «y«t«ni.  NoIimI 
Nov.    Ill 

Kapulron,  Ohio  -Thi<  Hoiiril  of  I'ulillr  AITiiIrN,  iMTontliiK 
In  iHi'MH  ii'iHMlH,  will  ri'liihi  nil  cnttliioor  to  pioiiiirf  plmiM 
lor  till'   liiKliillalUni   of  It   IIKrutloii   |ilmit.      NoIimI    Dkc    2i 

Woulk  %mtiurH.  Ohio  (Cli'Vi-lmul  piiHt  oIIIi-k)  Kinirliil)  - 
IIIiIh  will  l>i'  K-i-i'lvcil  iiiilll  tiOiiii.  l''oli.  :>:.  Iiv  ll.  II.  Ilohnln, 
«'lk  .  for  riiiiHli  in-lliiK  wiilci'  iiiiiIiih  In  Tiirin-v  Ilil.  iinil  ilriiii<ti'r 
Itil  S|ir.lll.iill.>ii«  aif  on  nil-  Willi  Italpli  IliM-kiM.  !..arl.T 
Vfwii   HI. Ik  .   Ciivrlaiiil 

HnrlnKllrld.  Ohio  HIiIh  will  lie  rxici veil  until  Mar.  in  liy 
llir  KiillilliiK  I'oinniloHloii  for  roiixIriK-tlnu  a  wali-r  Myxli'iii  at 
lln>  rouiily  Inllriiiary  Uoln-rt  C  <!ol\viil<l,  Cotwtilil  HIiIk  ,  Im 
Arch.,  anil  liroiui'  Mo»'or(l.  IfiSS  North  l.liiwHionc  St  ,  Is  IM-oh 
of  I'oiiin 

Tolrdo,  Ohio  Hlilu  will  lie  nu-olvorl  until  noon,  Feb.  2.'., 
liy  A.  \V  Ho;u  ilnian.  l>lr  of  I'uli.  Spr.,  for  laylnK  a  21-lli. 
wnt«r  main  ai-io.is  tin-   .Maiinioo   Itlvcr. 

Yrllow  SprlnKM.  Ohio-  Tlii>  VIlhiKO  Counril  planH  to  InHtall 
:i   waliT   .•<ysli'iii 

HloonilnKton,  III.-  'Water  inalnH  will  bo  Inlil  In  I..onKWortli, 
Iirnver.  l.iiiiliMi  anil  Uobiiidon  St.  Tbo  OHtlninted  roHt  1h 
I'.SfiO.      Srili    S.    Noble    Is    Supt.    of    Wator-Wkn. 

Clrrro,  III. — Water  mains  will  be  laid  In  South  fil«t  Aviv, 
South  tiOth  Court  and  In  West  JTitli  IM.  U.  MoiiKiipric  Is 
I'lly    KiiKr. 

Hrrrln.  111.^ — -AccordlnK  to  pi  ess  reports  the  city  will  build 
a    illtratlon    plant   at   an    pstliiiated   cost    of   $1S,000. 

^Ipava.  III. —  (Ollii-lal)—  The  contract  for  maklni;  linprove- 
nienls  and  extensions  to  the  water  svstem  ha.s  been  awarded 
to  MONIK  &  nr.NBAU.  St  I.ouis.  Mo.,  at  $5070.  Other  bidders 
were:  ralilwell.  Paulson  *  Weaver,  $."ir>2S:  Arrow  Knulnoer- 
in*  Co..  $.".17S  and  T.  H  Woolcax  (incomplete),  $4SSiO.  The 
Fuller  Coult    Co,    St.    1-ouis,    Mo.,    is    Knur.      Noted    .Ian.    11. 

^.\pplrton.  Win. — The  contract  for  r>7no  ft.  of  -c.-l.  water 
pipe  has  been  awarded  by  the  city  to  the  .VMKRICAN  CAST 
IRON    IMl'K   CO.,    KlrininRhain,    Ala.,    at    $22.ri(i    |)er    ton. 

Onhkonh,  'WIn. — The  city  plans  to  spend  $40,000  for  makimi 
improvements  to  the  water  system.  B.  J.  Daly  is  Chn.  of 
Kxecutive  Com. 

Maiirntlnr,  lona — William  Molls.  Supt.  of  Water-Wks., 
has  stated  that  the  city  will  lay  about  30  blocks  of  water 
mains  this  summer. 

Manhattan.  Kan. — Plans,  prepared  by  W'orley  &  Black, 
Kngr.,  Kansas  City,  Mo.,  for  the  installation  of  a  water 
system,  have  been  approved  by  the  City  Commissioners. 
The    estimated    cost    is    $72,000.       Noteil    Jan.    14. 

Cnt  Bank,  Mont. — The  City  Council  has  authorized  the 
extension  of  the  water  system  at  an  estimated  cost  of  $8000. 
."^  L.   Potter   is   Mayor. 

Fortlne.  Mont. — The  Town  Council  plans  to  construct  :i 
water    system,    plans    for    which    are    being    prepared. 

PhlllpHburK.  Mont. — The  Council  contemplates  issuing 
bonds  for   the   cunstruction   of  a   municipal   water   system. 

St.  LouIh.  Mo. — Bids  will  be  received  until  noon.  Feb.  19, 
by  the  Board  of  Public  Service  for  installing  two  .?"i0-hp. 
water  tube  boilers,  coal  handling  m.ichinery  and  six  chain- 
erate  Stokers  at  High  Service  Station  No.  2.  William  T. 
Findly   is  Secy. 

+Sedalia.  Mo. —  (Official) — Contracts  have  been  awarded 
by  the  Sedalia  Water  Co.  to  the  PITTSBURGH  FII.TKH  MFC. 
CO.,  for  a  3,000,000-g-aI.  mechanical  Alter  and  to  JOHNSON 
*  SONS,  Sedalia,  for  a  reinforced-concrete  covered  reservoir. 
Chester  &  Fleming,  Pittsburgh,  Penn.,  is  Engr.  Noted  Mar. 
2.    1914. 

Hrber  SprlngH.  Ark.— The  J.  B.  McCrary  Co..  Atlanta,  Ga., 
has  been  retained  by  the  city,  according  to  jiress  reports,  to 
estimate  the  cost  of  the  construction  of  water  and  sewer 
systems.      Noted    Dec.    17. 

Grf>eiibepk.  Tex. — Bonds  for  $10,000  will  be  issued  by  the 
city,  the  iiroceeds  of  which  will  be  used  for  the  extension 
of  the   water    system.      J.    W.    Thompson    is    City    Clk. 

Maicnolla  Park,  Tex. —  (Houston  post  office) — Bids  will  be 
received  until  Feb.  23  by  W.  H.  Farrington,  Secy.,  for  con- 
structing  a    w.iter   system.      Noted    I  >ec.    24    and    Feb.    4. 

V.'IIIii  Point.  Tex. — An  appropriation  of  $10,000  has  been 
made  for  tli.-  construction  of  a  distribution  pipe  for  the 
water  system.      H.   Gilchrist   is   Mayor. 

^Cordell.  Okla. — The  contract  for  the  construction  of 
water-works  extensions  was  awarded  Feb.  9  to  the  HUM- 
RICHOCSE  Ct)N.STUl-CTION  CO.,  at  $fi4,130.  Other  bidders 
we-e:  Municiiial  Kngineerinc  &•  Construction  Co..  $70,713; 
S^i.rinan     Machine     &     Iron     Works.     $71,677;     Tonkawa    Con- 

.  tion  Co.,  $75,577:  Hope  Kngineering  &  Supply  Co.,  $77,- 
Chas.  H.  Shaw,  $79,302.60:  Connor  Construction  Co., 
11;    F.    W.    Keoney    &    Co.,    $S0,643:    H.    A.    Kenner    &    Co., 

.-!0;  L.  F.  Lee.  $S,4.240:  J.  .S.  Terry  Construction  Co., 
4J".215  and  Greoger.  Little  &  Crawford,  $97,615.  The  Benham 
Engineering  (^o.,  Oklahoma,  okla.,  is  Consult.  Kng.  ahd  will 
have   charge   of   the   supervision    of   the    work.      Noted    Feb.    4. 

MontroMe,  Colo. —  (Official)— Bids  will  be  received  until  10 
a.m.,  Feb.  25,  by  the  City  Council  for  the  purchase  of  $90,nno 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  recon- 
struction and  extension  of  the  water  system.  A.  K.  Tuttle 
is  City  Clk.     Noted  Sept.   17. 


Nrattir,  Wn«h.  lli"lM  will  bo  received  until  Mar  Ifi  by 
.1  M  I'nvmimiKli.  Uiiike  Mldg.,  for  two  30.||i  ,  one  10-ln. 
mid  one   2'v    In     .le.irle   piiiiiiiN.      The  entlmatud   lOHt    Ih   $30,000. 

OanPKo,    Orr.      Tlie    (inwpko    I.alte     Water,    Light    A     I'owor 

Cii     hiiN    I II    iiH'orpKiiited    by    I'*     11.    HtroiiK,    A.    H.    Puttulo   iin'l 

Inaae  1 1.  Hunt,  Portland,  for  th«  purpoMu  of  coiiMtructIng  a 
water   nvHliiii 

Arrnilln.  lallf.  Mondx  for  $130,000  have  been  voted  by  lh<> 
rlllxeiiH,  the  proceedii  of  wlilcb  will  bc  used  for  the  coimtruc- 
llon    of    a    new    water    HyHlein.       .Noted    Nov.    !i 

■•'rpnno.  Calif.  The  .Mouiilain  View  lin|iruv«nient  Abno- 
rlallon  pliiiiN  111  liiNtiill  a  water  MyNlem  In  IIM  cemetery.  A.  L 
llobliN    In    PreN 

Man  ItlPBo.  tallf.  (Official )-  -The  contract  will  be  awarded 
to  C  II.  .Iiilian.  San  IHego,  for  laying  about  40,000  ft,  of  2X-iii 
steel    pipe        Bids    were    opened    Jan.    27.      Noted    Sept.    21. 

•fMan    Franflii «'nllf.    -A    contriict    has    been    awardeil     by 

the  Panaiiiii-Piiclflr  liilernat  loniil  HxpoMltlon  to  JOH.N  It. 
CAIIILI..  at  $14, 57.^  foi  InNtallllig  a  nitration  plant  and  pump 
for     till'    auxiliary     water- workH. 

Chnthani.  N.  II.- An  <lecllon  will  he  held  to  vote  on  the 
■  luesllon  nf  iHsuIng  $20,1100  ill  lioiidM.  the  proceeds  of  which 
will    be    used    for    the    const  riicl  loll    <>l    a    loncrele    reservoir. 

4»up.-    An     apiiroiirlallon     of     $100,000     has     been 
City    Council    for    laying    water    jillie. 

Ont Plans    are    being     iirepared    by    A.    F.    Mc- 

Kngr.,    for    the    const  ruci  ion    of    a    new    pumping 
estimated    cost    Is    $r,!),lM)0. 


Iliimllton, 

Calluiii,    Cltv 
station.      Tin 


will     be     received     until     Mar.     2     by 
of    Control,    for    stop    valves    and    a 


Toronto,  «)nt. — Bids 
T.  L.  Church,  Chn.  Bd, 
.•)6-in.   check   valve. 

•Toronto,  Ont.— (Official)  — Bids  will  be  received  until 
noon.  Apr.  13.  bv  T.  L.  Church,  Chn.  Bd.  of  Control,  for  aut.i- 
iiintic  and  check  valves.  For  details  see  advertisement  under 
"Contracts   to   Be  Let." 

•fVancouver,  H.  C. — The  contract  has  been  awarded  to  the 
VANCOIVKU  I'Lt'MHING  fi  HKATI.NG  CO.,  Dominion  Bldg., 
Vancouver,  for  constructing  the  Sister  Creek  water-supply 
.It    $9s.(;i2.    in    West    Vancouver.       Noted    Dec.    24    and    Jan.     H. 

SEVVIOIIS 

+  lloK« >laNM.  —The    contract    for    sewerage    work    at    the 

P.each   St.    outlet    has   been    awarded    bv    the    Public   Works   De- 
partment   to    the    MARCKLLO    CONSTRCCTTON    CO.,    at    $3907. 

■flloNton,  Mnna.- The  contract  has  been  awarded  by  the 
Public  Works  Department  to  M.  ROSS  &  .SON  CO.,  at  $18,744. 
for  constructing  sewers  in  Rast  and  .South  St.  Bids  wore 
opened   Jan.   26.      Noted   ,Ian.   21. 

+IloHton.  ^laMM. — The  contract  for  sewerage  work  at  the 
Orleans  St.  outlet  has  been  awarded  to  the  MARCELL  CON- 
STRt'CTTON  CO..  at  $3765.  Bids  were  opened  Feb.  1.  Noted 
.Ian.    2S. 

Frnmlnghani,  MaHH. — A  special  Sewerage  Committee  will 
soon  make  a  report  of  the  advisability  of  extending  the  sewer 
svstem  to  Framingham  Center  and  Saxonville.  The  estimated 
cost   is  $300,001). 

^Northampton.  MaNs. — The  contract  has  been  awarded  to 
WAT-DO  liKOS..  Boston,  at  76^;  of  standard,  by  the  Board 
of  Sewer  Commissioners  for  vitrified  sewer  pipe   for  1915. 

Hartford,  Conn. — The  contract  for  constructing  sewers  in 
Franklin  Ave..  Montowese  St.  and  Victoria  Rd.  has  been 
awarded  to  O'NETL  I5ROS.,  Farmington  Ave.,  Hartford,  at 
$SS00.     Noted  Jan.  21  and  Feb.  4. 

+  \ew  Haven,  Conn, — The  contract  has  been  awarded  to 
TIIOM.-\S  F.  MAHER  and  R.  D.  DAILEY  &  CO.,  New  Haven,  at 
$7100,  for  constructing  a  storm-water  sewer  in  Edgewood  Ave. 
Bids    were   opened    Feb.    11.      Noted   Jan.    2S. 

Ilriareliir  Manor,  X.  V. — Plans  have  been  completed  by 
Clyde  E.  Potts.  30  Church  St.,  New  York,  for  the  constru'-tion 
ol    a   sew-age   disposal    system.      The   estimated    cost    is    $60,000. 

*>lt.  MorrlH,  X.  Y. —  (Official) — Bids  will  be  received  until 
noon.  Feb.  20.  by  the  Municipal  Board  for  constructing  about 
nine  miles  of  pipe  sewers  and  sewage  disposal  works.  C.  C. 
Hopkins.  Cutler  Bldg..  Rochester,  is  Engr.  For  details  see 
advertisement  under  "Contracts  to  Be  Let."      Noted   Dec.  24. 

+New  York.  X.  Y. —  (Borough  of  Manhattan)  —  (Official)^ 
The  contract  has  been  awarded  to  P.  REILLY  at  $9190  for 
laving  new  sewers  in  various  streets.  Bids  were  opened  Jan. 
28.      Noted    Jan.    21,    Feb.    4    and    11. 

Xew  York,  X.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  F'eb.  26,  by  Maurice  E.  Connley, 
Pres.  Borough  of  tiueens,  for  constructing  sewers  in  various 
streets. 

Xewark,  N,  J. —  (Official) — Bids  were  received  by  the  Pas- 
saic Valley  Sewerage  Commissioners  for  constructing  Sec- 
lion  8,  northerly  portion,  of  the  Main  Intercepting  Sewer  as 
follows:  (A)  Tunnel  method;  (B)  open  trench  method.  Dock 
Contractor  Co.,  Hoboken.  (.\)  $347,711:  Mason  iV:  Hanger  Co.. 
New  York.  N.  Y.,  (A)  $344,760.  (B)  $236,680;  Booth  &  Flinn. 
Ltd..  New  Y'ork,  N.  Y.,  (A)  $330,114:  Charles  A.  Haskin.  Bos- 
ton, Mass..  (A)  $328,548;  Arthur  McMuIlen.  New  York.  N.  V.. 
(A)  $320,350,  (B)  $319,195;  Oscar  Daniels  Co..  New  York.  .^f.  Y.. 
(A)  $297,800,  (B)  $269,635;  Newark  Paving  Co..  Newark.  rlJ) 
$294,221;  Culp  Co..  Inc..  Paterson.  (B)  $291,111.  and  the  New 
York  &  New  Jersey  Construction  Co.,  Xewark,    (B)   $288,160. 

Xewtfin,  X.  J. — The  Town  Committee  will  construct  sewers 
in  Franklin,  Foster  and  Thompson  St.  to  connect  with  the 
Liberty  St.    sewer. 

Xorth  ^VIIdwood,  X.  J. —  (Ottens  post  office) — The  construc- 
tion of  a  sewer  system,  estimated  to  cost  $35,000,  is  contem- 
plated  by    the   town.      L.    M.   Rice.    Wildwood.    is    Engl. 

Wentfleld,  X.  J. — The  town  is  having  plans  prepared  for 
the  construction   of  a   relief  sewer   in   Rahwav  .\ve. 
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West  <'hester,  Penn. — According  to  press  reports,  at  an 
election  held  Feb.  2  the  citizens  voted  in  favor  of  building  a 
sewer  system  and  disposal  plant  at  an  estimated  cost  of 
?2S.OO0. 

Baltimore,  Bid. — Bids  will  be  received  by  the  Board  of 
Awards  until  Feb.  24  for  constructing  a  storm-water  sewer 
under  Contract  No.  36,  covering  section  No.  2  East  Low  Level 
Interceptor.     H.  W.  Rodgers,  American  Bldg.,  is  Secy. 

Southport,  N.  C. — See  item  under  "Water  Supply — Irriga- 
tion." 

Walterboro.  S.  C. — Bonds  for  $12,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  the  instal'  =  <:ic-  ot  a  sewer 
system. 

Granville,  Ohio — COfficial)— Bids  will  be  received  until 
noon.  Mar.  9,  by  the  Village  Council  for  constructing  a  sewer- 
age system,  and  a  sewage  disposal  plant. 

Nor-wood,  Ohio — Bids  will  be  received  until  Feb.  3  by  H.  J. 
Pierson,  Dir.  of  Pub.  Ser.,  for  constructing  a  storm  water 
sewer. 

+  Sandaftky.  Ohio — (Official) — The  contract  for  construct- 
ing a  storm  and  sanitary  sewer  in  Monroe  St.  has  been 
awarded  to  M.  J.  CALLAN  &  SONS,  Sandusky.  Noted  Dec.  31 
and  Jan.   14. 

^Franklin,  Ind. — A  contract  for  constructing  a  sewer  has 
been  awarded  by  the  City  Council  to  LEE  &  PEDRICK,  at 
$6500. 

South  Bend,  Ind. — Bids  will  be  received  until  Feb.  23 
by  .\.  P.  Perley,  City  Clk.,  for  constructing  12-  and  is-in. 
vitrified    pipe    sew-ers. 

+ManitOTi'oe.  Wis. — The  contract  for  constructing  sewers 
in  Franklin  and  13th  St.  has  been  a%varded  to  W.  C.  BAHR, 
Manitowoc,  Wis.,  at  $17.SS0.  Other  bids  were:  H.  A.  Pitz, 
Manitowoc,    $18,354;    Gray-Robinson    Co.,    Manitowoc,    $18,935. 

+  Merrill,  Wis. — A  contract  for  constructing  a  part  of  the 
main  sewerage  system  has  been  awarded  by  the  Board  of 
Public  Works  to  THORNTON  BROS.,  St.  Paul,  Minn.,  at  $32,000. 

Superior,  Wis. — Bonds  for  $32,000  have  been  sold,  the  pro- 
ceeds of  which   will   be   used   for   constructing  sewers. 

VirKinia,  .Minn. — Official) — The  City  Council  contemplates 
the  construction  of  new  sewers.  The  work  will  be  done  by 
day   labor.      E.    F,    Johnson    is   City   Engr. 

Broken  Bow,  Neb. —  (Official) — At  the  election  held  Feb.  9 
the  (luestion  of  issuing  $17,000  in  bonds  for  constructing  sew- 
ers was  defeated.     Noted  Feb.  4. 

Norfolk,  Neb. — According  to  press  reports  an  election 
will  soon  be  held  to  vote  on  the  question  of  issuing  $11,000 
in  bonds  for  constructing  storm   sewers. 

+Mltchell.  S.  D. —  (Official) — A  contract  for  constructing  a 
lateral  sewer  has  been  awarded  to  AIKEN  CONSTRUCTION 
CO  Fargo.  N.  D.,  at  $12,611.  Other  bids  were:  Alimo  En- 
gine &  Supply  Co..  Omaha.  Neb.,  $15,858;  William  B.  Bos- 
worth,  Ada,  Minn.,  $12,613;  Pioneer  Bridge  Co.,  Mitchell,  S.  D., 
$15,550.      Noted   Jan.    21. 

-ABntte,  Mont. —  (Official) — Bids  will  be  received  until  5 
p.m.,  Mar.  15,  by  John  C.  DriscoU,  City  Clk.,  for  constructing 
13  miles  of  8-,  10-  and  12-in.  sanitary  sewers  for  the  South 
Side.     W.  J.  Flood  is  Comr.  Pub.  Wks. 

Mount  .%>r.  Mo. — Plans  are  being  prepared  by  Theodore 
DeLay.  City  Engr.,  for  constructing  a  sewer  system. 

Sprinirfleld.  Mo. — Bids  will  be  received  until  Mar.  2  by 
S.     R.     Fisher,     City     Engr.,     for     constructing     two     district 

sewers,   estimated   to   cost   $12,000. 

LeniMtown,  Idaho — Bi<ls  will  be  received  about  Feb.  25  for 
constructing  about  12  blocks  of  lateral  sewers.  The  estimated 
cost   is  $15,000. 

F.nterprine,  Ore. — Bids  will  be  received  until  Mar.  22,  by 
the  City  Council  for  constructing  a  sewer  system,  estimated 
to  cost '; 20,000.     J.  C.  Edsall  is  Engr. 

+L,oH  AnKelex.  Calif. — The  contract  for  constructing  a 
sewer  in  Long  Beach  Ave.  between  Vernon  Ave.  and  36th 
St.   has  been  awarded  to  J.  C.   WUKOJKVICH,  at   $7975. 

Vanroover,  B.  V. — Press  reiiorts  state  that  bids  will  be 
received  until  Mar.  1  by  the  Vancouver  District  Joint  Sewer- 
age and  Drainage  Board,  718  Granville  St.,  for  constructing 
the  Clark   Drive   sewer.     Noted   Dec.   10. 

Vancouver,  B.  C. — Press  reports  state  that  the  City  Engi- 
neer will  prepare  plans  for  constructing  sewers  In  Tenth  St., 
North   Vancouver,   estimated   cost   $16,000. 

<i.\ltBA<iK 

l>iil>llii,  «;u. — The  Cltv  Council  has  adopted  .i  resolution 
proviillng   for   the   Installation   of  a   garbage   incinerator. 

Vaidonta.  <ia. — Press  reports  state  that  the  City  Coun.-ll  Is 
contemplating    the   Installation    of  a   garbage    Incinerator. 

Cleveland,  Ohio—  The  Council  voted  an  appropriation  of 
$30  000.  Feb.  1,  for  Ihe  eonHtru<'ti(in  of  Improvements  at  the 
Newburg    Heights    garbage    disposal    plant. 

■kltuytwn,  Ohio — (Otilclul)  — Bids  will  he  Kcelved  until  noon, 
Feb  21-,,  by  Fowler  J.  Smith,  City  Pur.  Agt..  City  Hldg.,  for 
furnlHliIng"  the  ei|ulpnient  for  a  garbage  disposal  plant.  For 
iletalls  see  advertisement  under  "Contracts  To  He   l.et  " 

l.aniiInK,  MUh.  The  Council  has  rejected  all  bids  re<-olvo(l 
for    the    eidlectlon    of    garbage.       Noteil    Dec.    31. 

ludependenee,  Kan.-  (Ottlelal) — C.  11.  Kerr.  Mayor,  writes 
th.il  Ihe  cltv  contemplnteM  the  construction  of  u  gr.rbage  In- 
clneriitor    to   cost   about    $5000       .Noted    Jan.    II. 

Fort  Worth,  '!>«.- -Herring  *  Gregory,  Consult.  I'Ingr.,  N«w 
York,  has  (lied  a  report  with  the  City  Secretary  on  sewage 
illaponul  in  which  the  construction  of  n  garbage  disposal  plant 
is   reeonimended.  ' 


STREETS    AND    ROADS 

BoNtou  .tiass. — It  Is  proposed  to  construct  a  two-mile 
boulevard  from  Harvard  Bridge  to  the  Middlesex  Fells 
Parkway  across  Cambridge  and  Somerville,  in  order  to  con- 
nect the  Boston  Park  system  with  the  Metropolitan  Norm 
system.  Estimated  cost,  $500,000.  John  R.  Rablin  is  Ch 
Engr.   of   Metropolitan    Park    Comn. 

+Pro»1dence,  R.  I. — Contracts  have  been  awarded  by  the 
Board  of  Contract  OC-  Supply  for  paving  Broad  St.  to  the  NAR- 
RAGANSETT  IMPROVEMENT  CO..  $117,373;  Warren  and 
Knight  St.  to  the  W.\RREN  BROS.  CO.,  Boston,  Mass.,  $19,631 
and    $15,568,    respectively.      Noted    Dec.    24    and   Jan.    7. 

New  York.  N.  Y. —  (Borough  of  Manhattan) — -(Official) — .\11 
bids  received  Feb.  4  by  the  President  of  the  Borough  for 
regrading  155th  St.  from  Broadway  to  Riverside  Drive  and 
for  widening  a  section  of  Riverside  Drive  were  rejected.  The 
work  will  be  readvertised. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official)— 
Bids  will  be  received  until  noon,  Feb.  24,  by  R.  .A..  C.  Smith, 
Comr.  of  Docks  and  Ferries,  Pier  A,  Battery  PI.,  North  River, 
for  improving  Marginal  St.  and  piers  of  the  North,  East  and 
Harlem    Rivers. 

New  York,  .\".  Y. — (Borough  of  Manhattan) — (Official)— 
Bids  will  be  received  until  2  p.m.,  Feb.  26,  by  the  Borough 
President  for  improving  156th  St.  from  Marginal  St.  to  Eighth 
Ave.,  and  east  and  west  sides  of  Second  Ave.  from  15th  to 
17th  St.  in  front  of  Stuyvesant  Park;  also  for  6000  cu.yd. 
paving  gravel,  7000  cu.yd.  sand.  2500  cu.yd.  concrete  gravel 
and   50000   cu.yd.   asphaltic  wearing  surfacing   sand. 

Xew  York,  X.  Y. — (Borough  of  Richmond)  —  (Official)  — 
Bids  will  be  received  until  noon,  Feb.  23,  by  the  Borough 
President,  for  improving  Cotton  St.  from  Arrietta  to  Griffin 
St. 

.lersey  City,  N.  .1. — The  Board  of  City  Commissioners  will 
receive  bids  until  2  p.m.,  Feb.  25,  for  paving  High  St.  from 
Summit  to  Baldwin  Ave.  with  brick  pavement.  Michael  1. 
Fagen   is  City   Clk. 

-^Mount  Holly,  N.  J. —  (Official) — Bids  will  be  received  until 
11.30  a.m.,  Mar.  1,  by  the  Road  Committee  of  the  Board  of 
Chosen  Freeholders  for  resurfacing  several  stone  roads  in 
Burlington  County.  For  particulars  see  advertisement  under 
"Contracts  To  Be  Let." 

-^Koselle  Park,  N.  J. —  (Elizabeth  post  office) — -(Official)— 
Bids  will  be  received  until  S.30  p.m..  Mar.  5,  by  the  Mayor 
and  Borough  Council  for  constructing  concrete  pavements  and 
appurtenances.  For  particulars  see  advertisement  under 
"Contracts    To    Be    Let." 

Rutherford,  >.  .1. — Press  reports  state  that  the  City  Coun- 
cil plans  to  macadamize  Erie  Ave.  at  an  estimated  cost  of 
$20,000.      Wise    &   Watson,    Rutherford,    is    Engr. 

Trenton,  N.  J. — The  Trenton  &  Mercer  County  Traction  Co. 
contemplates  repaying  South  Clinton  Ave.  from  Liberty  lo 
Remsen    St. 

Allentown,  Penn. — The  State  Highway  Department  con- 
templates building  a  modern  highway,  from  .\llentown, 
through    Bethlehem,   to  Easton,   a   distance   of  about   17   miles. 

.4Ilentown,  Penn. — Bids  will  be  received  until  Mar.  15 
by  the  Commissioners  of  Lehigh  County  for  rebuilding  the 
turnpike  between  Macungie  and  Shimersville  in  Upper  Mil- 
ford  Township.  H.  C.  Weinert  is  Clk.  of  County  County 
Conirs. 

Bethlehem,  Penn. — The  City  Council  contemplates  pavinir 
streets  during  the  coming  season  as  follows:  West  Broad 
St.  from  First  to  Tenth  .■\ve..  East  Broad  St.  from  Center  to 
Linden  St.,  and  Linden  St.  from  Broad  St.  to  the  borough 
limits,  a  total  distance  of  about  three  miles.  Victor  E.  Tice 
is   Secy,    of   Council. 

+Bnltimore,  Md. — A  contract  for  paving  various  streets 
with  sheet  asiihalt  has  been  awarded  to  the  AMERICAN 
PAVING  CO.,  Montebello  and  Jenkins  Ave. 

+  BnItlniore.  Md. — The  contract  for  grading  and  paving 
Section  2  of  Key  Highway  with  granite  blocks  on  concrete 
base  has  been  awarded  to  the  CONSOLIDATED  ENGINEER- 
ING CO.,   243  Calvert   Bldg.,  at   $196,588. 

Huntlnirtun,  W.  Va. — The  citizens  of  Cabell  County  con- 
template voting  on  the  question  of  issuing  $600,000  in  bonds 
for    constructing    roads. 

I'lirkerMburg,  VV.  Va. — At  a  recent  election  the  citizens 
voted  in  favor  of  issuing  $200,000  in  bonds  for  constructing 
sidewalks,    curbs    and    sewers.      Allen    C,    Murdoch    is    Mayor. 

MarMhnll.  X.  C. — Bonds  for  $150,000  were  sold  Jan.  IS,  the 
proceeds  of  which   will   l)e   used   for   improving   roads. 

•f Smithfleld.  X.  C. —  (Official) — .\  contract  for  constructing  n 
road  in  Ingram  Township,  Johnston  County,  has  been  awarded 
to  lli:.\.\ING  &  HAGEDORN,  Walnut  Cove.  N.  C,  at  $40,000. 
Noted    .lune    25. 

TuylwrMvllle,  X.  <". — The  citizens  of  Alexander  County  will 
vote  Mar.  9  on  the  question  of  Issuing  $150,000  In  bondc 
for   constructing    roads. 

Ilradentown,  Kin. — The  citizens  of  Sarasota-Venlce  Pi- 
trlct,  Manatee  County,  will  vote  Mar.  15  ^m  the  question  •■ 
Issuing   $250,000   in   bonds   for  constructing   roads  and   brUU'- 

Miami,  Kin. — The  citizens  of  Dade  County  will  vote  Mar 
16  on  the  <[uestion  of  Issuing  $100,000  In  l>on<ls  to  place  hni'd 
surface  oil  coating  on  main  highway  from  the  north  county 
lini-    to    Florida   City. 

^Mobile.  Ala.— The  contract  for  surfacing  Capitol  St.  hnn 
been    awarded    to    F.    G.    PROP DB'OOT,    Chicago,    111.,    at    $4720 

'I'roj,  \lii.  .\crordlng  to  press  reports  the  City  Council 
cunti'MipltJies    paving    a    number    of    streets. 

rinrkMdnle,  MUa.  — Bids  will  be  received  until  Mar.  3  by 
the  ( 'oinnilssioners  of  Coahoniii  County  for  constructing  SJ» 
miles  of  k'ravel  road,  IB  ft.  wide.  J.  K.  Shldler  Is  Kngr.  S.  L 
Carr    Is   County    Clk.      Noted    July    2. 

I.nurel,  MImm.  The  Cltv  Council  contemplates  paving  FronI 
anil  Seventh  .si 
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ntarkvlllr,  MIm.  KIiIm  will  Ihi  nrclvi^l  until  Mm  I  !•>  IIh< 
Boiiril  uf  SiiprrvlHurn  tor  llir  Huln  of  $110, unit  In  liumln,  (Iw 
procrrilit  of  whivh  will  li<<  uMml  for  linpruvliiu  rouilM  N'utml 
Oct    s 

Pndumli.  Ky.-  An  rlntlnn  will  l.i'  lirlil  Knii  :7  to  votr 
on  IliK  (|ui'Nll(iii  of  iKNtilnu  t-^<)l>,onn  in  Imndii  fur  runntruotlnK 
ronilH. 

faaton,  Ohio  HUIk  will  tin  ircnlvrd  until  Fob.  Si  liv  ('  I., 
filonrr,  I'lU  of  till'  H<l.  of  «'oini'N,  for  IniprovliiK  Ihi'  Alllimcn- 
Hollon.   MaNNlllon-MllloriiliurK.    MiiKiiullii-Hpurtii    iinil    Nuviirrn- 

JUMllIM     Itil 

^l.lmit.  «»hlo  Till-  .oiilnirl  for  imvlHK  North  Wi-Ht  HI  liiiH 
b*Pli   aH.n,l..l    I.I    MlfllAKI,  OHKIKN.    I.lmii.   nt    »lll.:'0.1 

Mnr>>itlllr.  «>hlo  HI.U  will  !>■•  rii-il vi'<l  until  l-Vli  ::7  l>v 
rhitrli'N  A  MiMi-loiU,  Cuuiily  Auilr.,  for  lin|ir<ivliiK  llir  IIouh-- 
mnn    lt<l 

4Mt.  lillrnd.  «tbla  Th<<  coiitriirt  for  ronittriutliiK  th<- 
Moilrr-r.rulwr  ltd  .  Ciiniiiin  Townntilp,  huH  brpii  uwanlfcl  to 
J.    I>    (Ml.l.KSIMK.    at    Jlo.4,-,<        NoKmI    .lim     H 

^>i»miilk,  Ohio  Thr  conlriirt  for  pavlnu  l.i'aKllc,  Corwln 
nnil  I'roMiHMt  St  linn  l.i-.-ii  awanli-d  to  lhi<  MODKKN  <"t>N- 
STIUt'Tli'N    CO..   at    approxlMial.ly    JtT.i.'.a.      Noti-d    .Ian.    2s 

Ottann.  «»hl«»— Hl.lo  will  be  ri<<tlvi>il  until  I  ii.in  .  I'V1>.  2<, 
for  niai-ailaiiilElliK  two  inlloH  of  road.  K.  Mrt'aliaraii  Is 
Auilr    of   I'ulMani   County 

♦Troy,  Ohio  The  contrai-t  for  pavinu  Soutli  Market  .SI. 
him  l>.MH  awarded  to  the  ANIUtKWS  A.SI'MAI.T  <  H )  .  Ilaiiill- 
lon.   at    JJ-LOOO.      Noted    .Ian.    21. 

Xnnrnvlllr.  Ohio  -HI<Ih  will  he  received  until  Kel>.  27  for 
ImprovliiK  Adani.xvllle  Hd.  A.  J.  Veil  Is  flk.  of  Hd  of  Pul.. 
8er 

Indlnnn  (<i|lk-lan  —  HUIh  will  lie  rercived  for  roiiKtriietint 
roml"    In    Imllana    a.s    follows": 

Wahasli,  until  1.30  p.m..  Mar.  .1,  h.v  the  CoininlsslonerH  of 
Wnha.xh  t^ounty  for  con.Mtrui-tlnK  three  roads  In  Nohle  Town- 
■hlp  and  one   In   Waltz  To\vnshlp. 

«'olunih\is.  until  1 1'  am,  M;ir.  Ti,  by  the  Comnii«!<ionerH  of 
Bartholoniow  I'ounty  for  con.strurt int;  crushed  stone  roads  in 
Hrtwereek  and  t'lifty  Township.^.      \V     II.   Soott    is  County   Audr. 

Waixaw,  until  'J  p.in  .  Mar  '>,  by  tlie  Coniniissloiiers  of 
Kosiuisko  County  for  constructinn  a  road  in  Lake  Township. 
V.    1>    .Mock    is  t^ounty  Audr. 

♦  Drlphi,  Intl. — .\  contract  for  constructintf  the  Jefferson 
Township  Kd.  has  been  awarded  by  the  Conimlssioners  of 
Carroll    County    to   SMITH    BROS..    Flora,    Ind..    at    jr.  100 

Montirrllo.  Ind. —  (Ollicial) — Bids  will  he  received  until 
10  a  Ml..  Mar.  2,  b.v  the  Commissioners  of  White  t'ount.v  for 
construotiUK  a  road  in  West  Point  Township.  A.  <^.  Fish.M- 
Is    Audr. 

Peru,  Ind. — ((^fliclal) — Bids  will  be  received  until  noon. 
Mar.  .s.  by  the  Commissioners  of  Mi.-inii  Count.v  for  construct- 
Init  Kravel  roads  in  Butler.  .leflferson  and  Washington  Town- 
ships.     J.    K.    McKlheny    is   County    Audr. 

Plymouth,  Ind. — Bids  will  be  received  until  2  p.ni  ,  Mar.  I'l, 
by  (^eorne  .\.  Maxey,  County  Treas.,  for  the  sale  of  $91,500 
in   bonds  for  constructing   hitjhw.iys. 

♦KrnnMrlner,  Ind. — .\  contract  for  constructiliK  a  stone 
road  in  Walker  Township  has  been  awarded  to  A.  S.  K15ENH, 
Wheatrield,    Ind.       Noted    .Ian.    14. 

♦ShelbyTille,  Ind.- — .\  contract  for  constructinn  ii  gravel 
road  in  Shelby  County  has  been  awarded  to  WIIJ..I.\M  AVERV, 
Waldron.   at    JSIOO.      Noted   Jan.    21. 

♦AVabaHh,  Ind. —  (Otlicial) — A  contract  for  constructing  a 
macadam  road  in  Liberty  Township  has  been  awarded  b.v 
the  Commissioners  of  Wabash  Countv  to  T.\BKU  &  HIILT-I- 
HAN.    Wabash,    at    $!.■!, 727.       Noted    Jan.    21. 

Flint,  Mich. —  (Official) — Bids  will  be  received  until  Feb. 
23  for  constructing  an  asphalt  plant.  Kzra  C.  Shoecraft  i.s 
City    Kngr. 

Prorla.  III. — The  Board  of  Local  Improvements  has  voted 
in   favor  of  paving  Stanley  St.   with   brick. 

Sprln«rfleld,  III. —  (Official) — Bids  will  be  received  until  11 
a.m..  Feb.  23.  by  the  State  Highway  Commission  for  road 
work  as  follo\vs:  Cook  County.  Koute  3,  Section  G,  12, '.157 
lin.ft.  of  concrete,  estim.-ited  cost  $34,470:  Madison  Countv, 
Routes  1  and  11,  Section  A.  9000  lin.ft.  of  brick,  estimated 
cost  $33,36(5:  Winnebago  County,  Route  11,  Section  B,  6200 
lin.ft.  of  concrete,  estimated  cost  $ls,."iS2:  Winnebago  Count.v, 
Route  10,  Section  A,  r>2S0  lin.ft.  of  concrete,  estimated  cost 
$15, ."563:  Whiteside  (^ounty.  Route  1,  .Section  B,  4400  lin.ft. 
of  concrete,  estimated  cost  $SS16;  Whiteside  County.  Route 
1.  Section  C,  2000  lin.ft.  of  concrete,  estimated  cost  $41.'>2; 
Alexander  County,  Route  1,  Section  A,  .'.100  lin.ft.  of  gravel, 
estimated  cost  $.'.992.  All  cement  to  be  furnished  by  the 
State  for  all  counties  with  the  exception  of  Alexander 
County. 

Watrrtonrn,  >ViM. — Bids  will  be  received  until  2  p.m.,  ^lar. 
9,   for    improving    Eighth    St.    from    Main    St.    to    Western    Ave. 

Manon  City.  Iowa — (Official) — Bids  will  be  received  until 
10  a.m.,  Feb.  24,  for  paving  70,000  sq.yd.  with  either  sheet 
asphalt,  brick  blocks  or  concrete.  The  estimated  cost  of  the 
work   is   $126,000.      F.   P.    Wilson    is   City    Engr. 

I.ewintown.  Mont. — Plans  are  being  prepared  by  the  City 
Engineer  for  about  40,000  sq.yd.  of  paving  in  the  business 
■ection. 

Lake  VlllaKr.  Ark.: — The  city  contemplates  paving  various 
streets.      William    Yerger    is    JIayor. 

.4ndrrMan,  Tex. — The  citizens  of  Grimes  County  will  vote 
Mar.  3  on  the  question  of  issuing  $65,000  in  bonds  for  con- 
structing  roads   in   District   No.   5,   Precinct   No.    1. 

Corpnii  ChrlMtl,  Tex. — At  the  election  held  Feb.  5  the  citizens 
voted  in  favor  of  issuing  $100,000  in  bonds  for  street  paving. 
Noted    Jan.    7    and    14. 

Cuero,  Trx.^ — .\t  a  recent  election  the  citizens  of  Dewitt 
County  voted  in  favor  of  issuing  $50,000  in  bonds  for  con- 
structing   about    14    miles    of    road. 

Denton.  Tex. — At  a  recent  election  the  people  voted  in 
favor  of  issuing  $10,000   in   bonds   for  improving  streets. 


'  grading  and  conMtructlng 
K.,    haM    been    awarded    to 


l\oiiii(Er,  Tra. — I'ri'HM  rcportN  Htiite  that  an  eltictlon  will  be 
bi'ld  l''i'b  20  for  Ihn  iMirpoNn  ol  voting  on  th«  queHtlon  of 
iNMuInu  }i;>o,ooo  In  bunilM  for  coiiMtrui'tlng  and  Inipruvlng  roudH 
In    niHtrhl    .No.    I. 

l.oaii«lrw,  Tr«. — ^The  cltlxeriN  of  CrngK  County  contem- 
plate iKddlng  an  eliM'llon  for  the  puriioiie  of  voting  on  the 
iiueNlloii  of  InnuIiik  {.'toil. (Mil)  In  bundH  for  cunMtructlng  about 
7,'i    inllen    (if    inaiiidain    ioikIh. 

MntrniHirt,  \%  aah.  IlIdH  will  be  received  Until  Mar.  2 
for  coiiMi  ruct  liiK  12.r>3  iiilleM  of  gravel  miicadiiin  road.  H.  D. 
.Mllln   In  ( 'ouiily    Comr. 

♦  \orth  Vnklinn,  Waah.— The  coiitracl  for  coiiHtructlng 
the  (iiiiMgei -Outlook  ltd.  liiiH  been  awarded  to  A.  Ii.  7.ANK  A 
CO..  lit   $11475. 

Tneonin,  Wnnh.  -W  C  Raleigh,  City  Engr.,  liaH  been 
iiulliiii i/.i  <l  bv  Die  Citv  Couiii-ll  to  prepart!  plaiiH  for  paving 
I'liillli-    .\vi      riipiii    (Mill    to    IiC.lli    St. 

♦  I'ortlnnil.  Ore.--  The  <-ontracl  for 

<-..ii<i.li-    ; tt;ilkH    on     72d    St..    .S,     E 

AU'l'in    It   i;     Ki:i(N,  at    $.'ill6. 

♦  Portlnnd,  Ore. —  A  contract  for  paving  ICast  45th  Ht.  with 
asphalllc  .  oM.rete  has  been  awarded  to  Mft.VTAGlTE-O'RRILLY 
CO.,    at    »!iri.'.2. 

Ktirekn,  Cnllf. —  Bonds  for  $150,000  were  Mold  Feb.  9,  the 
proceeilH  of  wlilcli  will  be  used  for  constructing  and  Improving 
iilghwiiys. 

Long  Ilrnch,  Cnllf. — Bids  will  be  received  until  2  p.m., 
Feb.  24,  bv  the  Board  of  Public  Works  for  improving  Ana- 
lleilll     St. 

♦  I.OM  AngelrM,  Cnllf. — The  contract  for  improving  West 
First  St.  from  Can.il  to  J  St.  has  been  awarded  to  FAIRt?HILIJ- 
C.  II, MORE    WILTO.N    CO.,    at    $32,002. 

Itednood  «lty,  «'nlir. —  (Official) — Bids  will  be  received  until 
Mar.  1  by  tin-  Hoard  of  Sujiervisors  of  .San  Mateo  County  for 
constructing  4.26  miles  of  oil  macadam  on  Menio  Park  to 
Portola  Rd.,  2.10  miles  of  oil  macadam  and  '/4  mile  concrete 
base  on  San   Mateo  to   Half  Moon    Bay   Rd. 

Kedwood  City,  Cnllf. —  (Oftiri.il) — Bids  will  be  received  until 
Mar.  1.")  by  the  Board  of  Sii|ic-i  vlsoi  s  of  .San  Mateo  County 
for  <-()nstruct  ing  6  iiiiles  niac.idani  pavement  on  Colma  to 
Half  Moon  Ba.v  \i<\.,  ".  miles  macadam  pavement  on  Half 
Moon  Ha.v  Rd.  to  Pescadero  ltd.,  2  miles  oil  macadam  pavement 
on  Belmont  Rd.  to  Crystal  Springs  Rd.,  and  2.5  miles  gravel 
road  near  La   Honda. 

♦  HedMood  City,  Calif. — The  Board  of  Supervisors  of  San 
Mateo  Countv  has  awarded  a  contract  for  the  construction 
of  the  highway  from  Menlo  to  I'ortola,  to  the  CLARK  & 
HE.MORV  CO.N.STRUCTION  CO.,  at  $23,564:  and  for  the 
construction  of  the  highway  from  Colma  to  Edgem.-ir  to 
the    COLM.\    CO.NSTRI'CTIO.N    CO.,    at    $44,133. 

♦  Richmond,  Cnllf. — The  Citv  Council  hiis  awarded  a  con- 
tract for  street  paving  to  GEORGE  W.  GUSHING,  Richmond, 
at    $19,309. 

♦  .Saernmento,  Calif. —  (Official) — Bids  were  received  Feb. 
1  by  the  State  Highway  CJommissioners  for  constructing  a 
road  in  Butte  County  from  Nelson  to  Chico,  about  12.6  miles 
as  follows:  Tieslau  Bros.,  San  Francisco,  $.S1,SS5;  Chico 
Construction  Co.,  Chico,  $S4,236:  M.  Jacinto,  .Sacramento, 
$92,20S:  Hoffman  &  McLaren,  (\-ikland,  $ss,s91:  John  W.  Mo- 
DonaU;.  .Ir..  San  Francisco.  $s4,sr)3;  Twohv  Bros.  Co.,  San 
Francisco,  $91,179;  WHITLOCK  &  GORRILL,  San  Francisco, 
$70,042  (awarded  contract);  A.  H.  Gorrill  &  A.  W.  Gorrill, 
San  Francisco,  $71,268;  F.  Rolandi,  San  Francisco,  $74,491; 
L.    F.   Gerdetz,    San    Francisco,    $77,106.      Noted    Jan.    21. 

INDllSTRI.XL  VVOKKS 

Southbridge.  Mass. — The  Dupaul-Lockhart  Co.  has  been 
incorporated  with  a  capital  of  $150,000.  The  company  will 
constiuct  a  factory  on  Worcester  St. 

Providence,  R.  I. — The  Dolby  Ice  Cream  Co.  will  construct 
a  two-story.  50x60-ft.  plant.  Frank  E.  Brown,  New  Haven, 
Conn.,    is  Arch. 

+BridKeport,  Conn.— The  American  Chain  Co.  has  awarded 
the  general  contract  to  the  SAMUEL  AUSTIN  &  SONS  CO.. 
14.230  Euclid  Ave.,  Cleveland.  Ohio,  for  the  construction  of 
two  buildings  at  its  plant  on  Connecticut  Ave.  The  structures 
\yill   be   one-story,   35x70    ft.,  and   one-story,    54x132   ft. 

Mount  Vernon,  X.  Y. — Plans  have  been  revised  b.v  S.  A. 
Guttenbcrg,  Arch.,  for  the  construction  of  a  two-stor.v,  40x110- 
ft.  factory  on  Pearl  St.  for  the  Benford  Mfg.  Co.  Noted  Aug. 
6   and    Oct.    1. 

Mount    Vernon,    N.    Y. — A.    Murray    Jenks,    Arch.,    lias    pre- 

Fared  plans  for  the  construction  of  a  two-story,  50xl00-ft. 
actorv  at  West  Mount  Vernon  for  the  Willow  Brook  Dairy 
Co. 

New  York,  N.  Y. —  (Borough  of  Bronx) — The  Rock  Plaster 
Mfg.  Co.  pl.ins  to  construct  three  corrugated-steel  storage 
houses.  The  estimated  cost  is  $12,000.  A.  C.  Fox,  1123  Broad- 
way,   New    York,     is    .-\rcli. 

\ew  York,  X.  Y. —  (Borough  of  Brooklyn) — Plans  have  been 
prepared  by  P.  Tillion  &  Son,  Arch..  381  Fulton  St..  for  the 
construction  of  a  two-story  mill  on  Vandam  St.  near  Nassau 
Ave.  for  J.  W.  Moore,  307  Kingsland  Ave.  Estimated  cost. 
$10,000. 

New  York,  N.  Y. —  (Borough  of  Brookl.vn) — Abraham  Wein- 
stein.  Arch.,  100  Richardson  .St.,  is  preparing  plans  for  the 
construction  of  a  two-storv  73x80-ft.  factory  on  Frost  St. 
The    estimated    cost   is    $14,000. 

\ew  York,  X.  Y. —  (Boiough  of  Manhattan) — Plans  have 
been  prepared  b.v  I.  (J.  Feiner  and  S.  Walter  Katz,  Arch..  505 
Fifth  Ave.,  for  the  construction  of  a  16-story.  39x249-ft. 
factory  and  store  building  at  Broadway  and  Sixth  Ave.  near 
30th  St.  for  Walter  F.  Hopper.  The  estimated  cost  is  $350,- 
000. 

♦HocheKter,  X.  Y. — Contracts  for  the  construction  of  a  five- 
story,  100xl53-ft.  warehouse  on  Exchange  Ave.  for  George  C. 
Buell  &  Co.,  have  been  awarded  as  follows:  General  con- 
tract. E.  K.  FENNO,  Syracuse;  steel,  AMERIC.\.N  BRIDGE  CO. 
The  estimated  cost  is  $75,000.     Noted   Dec.   3. 
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Rochexter.  X.  Y. — Plans  have  been  prepared  by  J.  H.  Ober- 
lies  for  the  construction  of  a  two-storv,  S4x207-ft.  addition 
on  Norton  and  HoUenbeck  St.  for  W.  N.  Clark  &  Co.  The 
estimated   cost   is   $50,000. 

Tovkahoe.  N.  Y. — W.  L.  Stoddard.  Arch..  9  East  40th  St., 
Xew  York,  is  preparing  plans  for  the  construction  of  a  four- 
story,  50xl50-ft.  factory  and  office  building  for  the  Hodgman 
Rubber  Co..  SOS  Broadway,  New  York.  The  estimated  cost 
is  $75,000. 

.\Mbury  Park,  N.  J. — The  Mergaugey-Payntar  Storage  & 
Express  Co.,  1001  Fiist  Ave.,  will  rebuild  its  plant,  recently 
destroyed    by   fire    with   a   loss   of   $175,000. 

Cnmdeii,  >'.  J. — The  Keystone  Leather  Co.  has  had  plans 
prepared  by  William  Steele  &  Sons  Co.,  Arch.,  Philadelphia, 
Penn.,  for  the  construction  of  a  lour-story.  66x224-ft.  rein- 
forced-concrete   factory.      The  estimated   cost  is   $90,000. 

+Le'cnia,  N.  J. — The  BELMONT  BRIDGE  ■^\'ORKS  has 
been  awarded  the  contract  for  350  tons  of  steel  for  the  con- 
structor, of  a  factory  and  studio  for  the  Universal  Film  Mfg. 
Co.      Noted    Jan.    14. 

Trenton.  X.  J. —  (Official) — Frank  %V.  Bunn,  Engineering 
Dept.  of  John  A.  Roebling's  Sons  Co..  informs  us  that  gen- 
eral plans  are  being  considered  but  nothing  definite  has  been 
decided  for  the  reconstruction  of  its  plant.  The  work  will  be 
in  charge  of  the  company's   forces.     Noted  Feb.  4. 

Lebanon,  Penn. — -Burdan  Bros..  Partridge  Ave.  and  the 
Cornwall  &  Lebanon  R.R.,  is  having  plans  prepared  for  the 
construction  of  a  two-story  factorv.  The  estimated  cost  is 
$20,000. 

+Pen  ArKyle,  Penn. — The  Lehigh  &  New  England  R.R.. 
Bethlehem,  has  awarded  the  contract  to  F.  D.  HYDE,  90  West 
St.,  New  York,  N.  Y.,  for  the  construction  of  a  group  of  con- 
crete shops.  The  group  includes  a  160x260-ft.  main  building,  a 
40x25o-ft.  storehouse  and  office  building,  an  oil  storage  house 
.••nd  a  roundhouse.  The  entire  cost  is  about  $100,000.  S.  D. 
Warriner,  Philadelphia,  is  Pres.,  and  H.  G.  Bonney,  Pen  Argyle, 
is  Gen.  Foreman  of  Shops. 

+PhiladeI|thia,  Penn. — The  contract  for  the  construction  of 
a  plant  for  the  Norris  Market  Ice  Mfg.  &  Cold  Storage  Co., 
Third  and  Norris  St..  has  been  awarded  to  the  PHILIP  HAI- 
HACH  CONTR.XCTING  CO.,  26th  and  Thompson  St.  Estimated 
cost.   $60,000.     Peuckert   &  Wunder.   310  Chestnut  St.,  is  Arch. 

Philadelphia,  Penn. — Bids  will  be  received  about  Mar.  1 
for  the  construction  of  an  eight-story  reinforced-concrete 
warehouse  at  Delaware  Ave.  and  Pine  St.  for  the  Pennsylvania 
Warehousing  &  Safe  Deposit  Co.,  113  South  Third  St.  The 
estimated  cost   is  $100,000.     Noted  Jan.  28. 

Philadelphia,  Penn. — Plans  have  been  prepared  for  the  con- 
struction of  a  triangular,  reinforced-concrete  factorv  at  ISth 
and  Cambria  St.  for  the  Linde  Air  Products.     Noted  Oct.  22. 

Pitt.<>bnreh,  Penn. —  fOfficial) — Plans  are  being  prepared  bv 
Charles  Bickel.  Arch..  May  Bldg.,  for  the  construction  of  ah 
eight-story,  91xn6-ft.  store  and  warehouse  for  the  Logan- 
Gregg  Hardware  Co.     Noted  Feb.  4. 

Pittshnrirh,  Penn.  —  Bids  are  being  received  bv  McKim, 
Meade  &  White.  Arch..  101  Park  Ave.,  New  York.  "N.  Y..  for 
the  construction  of  an  eight-storv,  222x350-ft.  fireproof  ware- 
house at  13th  and  Etna  St. 

PittMburiKh,  Penn. — Dennis  F.  Shanahan  has  purchased  a 
site  for  the  construction  of  a  130xl52-ft.  warehouse  and  gar- 
age at   Magee  and   Bluff  St. 

nnltimore,  Md. — The  Atlantic  Can  Co.  is  having  plans  pre- 
oared  by  W.  O.  Sparklin,  Arch.,  for  the  construction  af  a 
three-story.    80xl62-ft.    warehouse    at   Boston    and    Chester   St. 

+Port  ro\1n«fton,  Md. —  CBaltimore  post  office) — The  con- 
tract for  the  construction  of  a  fireproof  grain  elevator  for 
the  Western  Maryland  Rv.  has  been  awarded  to  the  JAMES 
A.  STEWART  CO.,  INC.,  30  Church  St.,  New  York,  N.  Y.  Esti- 
mated cost,  $600,000.  Noted  under  Baltimore,  Md^  Nov. 
26. 

Fort  Thomaw,  Ky. — H.  M.  McGraw,  representing  New  York 
capitalists,  has  purchased  a  100-acre  site.  Plans  are  being 
prepared  bv  Zettel  &  Rapp.  607  Johnston  Bldg..  Cincinnati, 
Ohio,  for  the  construction  of  a  $600,000  film  manufacturing 
plant  on  the  property. 

I.ouiMvlile,  Ky. — Thj  J.  F.  Kurfees  Paint  Co.  has  received 
a  permit  to  construct  a  four-story,  45x204-ft.  factory  and 
warehouse  at  Brook  and  Market  St.  The  estimated  cost  is 
$50,000. 

rineinnati,  Ohio — D.  Gruen  Sons  &  Co..  301  Johnston  Bldg., 
will  construct  a  plant  on  McMillan  St.  The  estimated  cost  is 
$r,o.ooo. 

Cleveland.  Ohi«i — Plans  have  been  prepared  by  Wilbur  J. 
Watson  *  Co.,  Engr.,  Leader-News  Bldg.,  for  the  construc- 
tion of  a  two-storv  metallurgical  and  refining  plant  at  5302 
Sweenev  Ave.,  for  the  Lake  Erie  Smelting  &  Refining  Co.  The 
estimated   cost   is  $25,000. 

Cleveland,  Ohl«i — Plans  have  been  prepared  by  Charles  F. 
White,  Arch.,  Citizens  Bldg..  for  the  construction  of  a  one- 
story  warehouse  at  656  Broadway  Ave,  for  the  Peter  Black 
Estate.      lOstimated    c   st,    $10,000. 

^Kalnmaxoo,  Mleh. — The  contract  for  the  constrtlctlon  of 
a  one-story.  70x33ii-ft.  plant  for  the  Kalamazoo  Vegetable 
Co  has  1.'^- n  awarded  to  C.KRARD  VAN  KCK,  Sn4  Davis  Ave. 
The  estimated  cost  Is  $70,000.  O.  G.  Worden,  SOT  Kalamazoo 
.Vutlonal  Hank  BMg.,  Is  Arch.     Noted  Dec.  24. 

l.ndlnKton,  MIeh.-The  Petit  Salt  Co..  foot  of  12th  St., 
MllwMUkee.  Wis.,  will  construct  a  plant  for  the  manufacture 
<ir  ,K;iIt.      The  estimated   coat   Is  $1,000,000.      C.    M.    Petit   Is  Secy. 

+  VVpiat  AlllH,  WU. — The  AlllH-Chalmers  Mfg.  Co.  has  award- 
ed the  general  contract  for  the  construction  of  a  one-atory, 
fiOxMO-ft.  factory  to  KLTIG  &  SMITH,  Arch,  and  Kngr,,  Mack 
■  ilk.,    .Milwaukee. 

Perry,  Iowa — The  Globe  Mfg.  Co.  will  rel)ulld  Its  plant  ro- 
rently  (lesfroyed  bv  fire  with  n  loss  of  $130,000.  11.  C.  Dllon- 
lieck    Is   fres. 

MlnneapollH.  Minn.- -The  Cnrr-Cullen  Co.  will  construct  a. 
Ituee-storv  lirlik  wii rehf)us€>  af  901  Knmsev  St.,  N.  10.  The 
eHliiiiateil  cost  Is  $10,0011.  C.  E.  Hell,  .Security  Bank  Itldg.,  Is 
Arch. 


Fort  AVorth,  Tex. — J.  N.  Brooker  will  rebuild  the  two-story 
warehouse  at  245  West  15th  St.,  recently  destroyed  by  fire 
with  a  loss  of  $100,000. 

Portland,  Ore. — Plans  have  been  prepared  by  Jacobberger 
&  Smith.  Arch.,  for  the  construction  of  two-story.  S4xl04-ft. 
addition  at  East  2Sth  and  Multnomah  St.  for  the  Doernbecher 
Mfg.  Co.  The  company  contemplates  the  construction  of  a 
six-story.    100xl5()-ft.    addition. 

Portland,  Ore. — The  Union  Meat  Co.  is  preparing  to  expend 
$100,000  on  improvements  and  extensions.  The  company  also 
plans  to  enlarge  its  plant  at  a  cost  of  $500,000. 

L.O.X  .Angeles,  Calif. — Houghton  Sawyer,  Arch.,  Shreve  Bldg,, 
San  Francisco,  has  prepared  plans  for  the  construction  of  a 
S0xl40-ft.  warehouse  and  factory  on  East  Eighth  St.,  for  the 
General  Chemical  Co.  of  California,  2433  East  Eighth  St.,  Los 
Angeles. 

San  Francisioo,  Calif. — The  American  Can  Co.,  Mills  Bldg., 
has  recently  purchased  a  site  for  the  construction  of  a  can 
factory.     R.  H.  Giay  is  Local  Representative. 

Van  Xny.s,  Calif. — The  Van  Nuys-Lankershim-Marian  Pro- 
duce &  Canning  Association,  recently  organized,  plans  to  con- 
struct a  packing  plant  and  cannery  at  Van  Nuys  and  Owens- 
mouth.  G.  G.  Williamson  of  the  Orange  County  Vegetable 
Growers'  .Association  is  Pres.  and  A.  J.  Boulanger  is  Mgr. 

Brantford,  Ont. — The  Brantford  Scale  Co.,  Ltd.,  is  consider- 
ing bids  received  for  the  construction  of  a  three-story,  45.x 
50-ft.  factory.  The  estimated  cost  is  $20,000.  J,  L.  Howard, 
22  Dalhousie  St.,  is  Mgr. 

Lindsay,  Ont. — The  Sylvester  Mfg.  Co.,  Ltd.,  Kent  St.,  con- 
templates the  construction  of  a  factorv  for  the  manufacture 
of  gasoline  engines.     The  estimated  cost  is  $10,000. 

Thorold,  Ont. — The  Exolson  Co..  manufacturer  of  arti- 
ficial abrasives,  will  construct  an  addition  to  its  plant.  The 
estimated  cost  is  $20,000.     C.  J,  Brockbank  is  Mgr. 

FEDER.AL  GOVER\ilENT  WORK 

Timber  Bulkheail — Fort  Rodman.  Mass. —  (post  office,  New 
Bedford) — Bids  will  be  received  by  the  Constructing  Quarter- 
master, until  noon.  Feb.  25,  for  constructing  a  timber  bulk- 
head at  Fort  Rodman. 

^Dredging — New  London.  Conn. — Bids  will  be  received  by 
Maj.   G.  B.  P'llsbury,  U.  S.   Engineer  Office,  New  London,  until 

2  p.m..  Mar.  18,  for  dredging  in  the  Connecticut  River,  below 
Hartford. 

4>Rebnilding  Life-Saving  Station  and  Boat  House — Bay 
Shore.  N.  Y. — The  contract  for  rebuilding  the  life-saving  .sta- 
tion, boat  house,  etc.,  has  been  awarded  to  the  H.  H.  SMITH 
BUILDING  CO..  East  Main  St.,  Long  Island  Citv,  N.  Y.  The 
work  will   cost  about  $8000. 

+Repair  AVork — New  York.  N.  Y. — The  contract  for  exter- 
ior sand  blasting  of  stonework,  pointing,  and  painting  ex- 
terior iron  work  on  the  new  post  office  and  court  house.  New 
York,  has  been  awarded  to  NEPTUNE  B.  SMYTH,  413  East 
34th  St.,   New  York,   at  $7249. 

♦  Cement — New  York,  N.  Y. — Bids  will  be  received  by  Col. 
W.  M.  Black.  Army  Bldg..  39  Whitehall  St.,  New  York,  N.  Y., 
until  noon.  Feb.  26,  for  furnishing  and  delivering  32,000  bbl.  of 
American  Portland  cement. 

•♦+Repairs  to  Bulkhead — Cape  Henlopen,  Del.  (Lewes  post 
office) — The  contract  for  making  repairs  and  extensions  to 
timber  grovnes  and  bulkhead  at  Cape  Henlopen,  has  been 
awarded  to  'W'lLLIAM  A.  RUSSELL,  Lewes,  Del.,  at  $5,84  per 
lin.ft.      Noted   Jan.    14. 

Post     Office — Smyrna,     Del. — Bids     will     be     received     until 

3  p.m..  Mar.  29,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  constructing  the  post-ofBce 
at   Smyrna. 

Buildings — Indian  Head,  Md. — Bids  were  received  as  follows 
Feb.  13,  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  for  the  construction  of  three  or  four  dry 
houses  for  smokeless  powder  at  the  Naval  Proving  Ground, 
Indian  Head:  Penn  Bridge  Co..  Bond  Bldg.,  Washington,  D.  C. 
four,  $21,590;  three,  $16,190;  Richard  H.  Knott,  Indian  Head, 
Md  ,  four,  $27,000;  three,  $6750  each;  James  L.  Marshall,  700 
10th  St.,  N.  W.  Washington,  D.  C,  four.  $22,976;  three,  $17,232; 
Melton  Construction  Co.,  Real  Estate  Trust  Bldg.,  Washington, 
D.  C.  four,  $23,000;  three,  $15,300;  John  H.  N«lan  Construction 
Co.,  Munsey  Bldg.,  Washington,  D.  C.,  four,  $21,065:  three, 
$15,798;  M.  A.  Weller,  627  F  St.,  N.  W.  Washington,  D.  C,  four, 
$21,957;  three,  $16,757;  C.  N.  I>ement,  Indian  Head,  Md.,  four, 
$27,800;  three,  $20,850. 

4-KemodelinK  l>umpinK  Plant — Anacostia,  D.  C. — The  con- 
tract for  remodeling  the  pumping  plant  at  the  Government 
Hospital  for  the  Insane  has  been  awarded  to  L.  P.  JACOBS, 
.Newark,   Del.,   at  $14,750. 

Scwernge,  ilralnnge  and  Water  Supply  System — Washing- 
ton. D.  C.-  An  api)ropriatli>n  of  $60,000  is  made  in  the  civil 
sundry  bill  for  reconstructing  the  sewerage,  drainage  and 
water  supply   system   within   the   capitol   grounds. 

ASrwers — Washington,  D.  C. — Bids  were  received  for  the 
construction  of  the  Pinehurat  Service  Sewer,  (a)  7500  cu.yil. 
of    orillnarv    excavation:    (b)    85    cu.yd.    sewer   brick    masonry; 

(c)  20S0  lin.ft.  12-in.  sewer  pipe;  (cb  4830  lin.ft.  10-ln.  sewer 
pipe;  also  for  the  construction  of  the  HlUbrook  Service  Sower, 
(a)  7600  cu.yd.  ordinary  excavation;  (b)  75  cu.yd.  sewer  brick 
masonrv;  (c)  2160  lin.ft.  24-ln.  sewer  pipe;  (d)  1870  lin.ft.  12- 
In.  sewer  pipe;  (e)  IsfiO  lin.ft.  10-in.  sewer  pipe,  as  follows: 
Bruno  Pizzlmentl.  Seneca  Falls.  N.  Y.,  PInehurst,  (a)  $1.08;  (b) 
$20;    (c)   97c.;    (d)    85c.;   Hillbrook,    (a)   $1.48;    (b)   $20;    (c)   $1.50, 

(d)  97c.;  (e)  85c.:  Warren  F.  Brenlzer  X-  Co.,  141  I  St.  N.  \\ . 
Washington,  D.  C,  (a)  44c.:  (b)  $13:  (c)  fiOc. ;  (d)  53c.;  Hill- 
brook,  (a)  90c.;  (1>)  $12:  (c)  95c.;  (d)  55c.;  (e)  47c.;  James  M. 
Bean  Construction  Co.,  Fourth  and  M  St..  N.  10..  Washington, 
D.  C,  IMnelHirst,  (a)  65c.;  (b)  *M ;  (c)  53c.;  (d)  48c.;  George 
W.  Ilvnian.  2117  10  St.,  N.  W.,  Washington,  D.  C,  Plnehur.xt, 
(a)  40e.;  (1>)  $12:  (c)  4Rc.;  (d)  44c.;  Hillbrook.  (a)  65c.:  (I>) 
$14;  (c)  $1.10;  (d)  60c.;  (e)  50c.:  William  F.  Cush.  201  S  .St. 
N.  E.  Washington.  D.  C,  IMn-hurst,  (a)  Hfic;  (b)  $14:  (c)  58c.: 
(d)  52c.;  Hillbrook,  (lO  $1.55;  (b)  $15;  (c)  85c.:  dl)  60c.:  (e) 
55c.      Noted    Feb.    4. 


Fehniarv  IS.  Iltl."> 
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^lliilltllnit — ArlliiKton,  Vn. — Tho  foininlaiilnn-ln-rharKn  of 
the  AilliiKtoM  M«<iiii<ilal  Aiii|ilil(hiMi(pi'  liim  awiirilnl  llii<  rnn- 
trni-l  r«i  tliK  roiiNlilKtloii  i>r  lli.-  Mnnnrliil  !••  Ilio  <tl':i)|t()K  A. 
KI'l.MOIt  «■">.  N<'»v  YoiK.  Ml  SI'. mil),  iimIiiu  I>iiiiI<v  iniiililn. 
Tlir  ImliiMi-i'  lonuilnliK;  ftmn  ih.-  |  .■■.h.imiii  ii|iiir(i|>t  liiti-il  li\  Cmi- 
|tr«<ii«  will  l><>  lini'il  l>y  IIk'  < '..iiiiiillti'«  for  Ihr  iipiii  oiichuH  iiliil 
•linllar    linpi  hvohumiIm.      Nnti-d    Nov.    I'.i   iiixl    l>i>r.    ii 

^(jradlnu  ArllUKton.  Vm  TIi«  lontnii-t  for  kimiIImk  about 
tho  MaliK-  Mi'iiioi'lal,  ArlliiKton  Nalloiuil  Ci-iiioloi  y,  va.,  Iiiih 
b««n  uwaKliol  to  CIIAUI.KS  II.  TOMI'KINH.  WaithlliKtui).  IX  C. 
Not*<l  l>i<r.   Ill  hikI  :N 

BrldKr-  KoitroHn  Moiiroo.  V'a.^ — IIIiIn  will  lip  ipoclvoil  liy 
th«  QiiarliMiiinHtiM'.  until  noon.  Mar.  3,  for  conNtiucllMu:  n  con- 
rreto  foot  lirlilK>'  iii'iohn  thi<  iiioal,  whirli  will  Inrluiln  tho 
chnnKlKK   of  tli<<   location   of   ilii<  vIpi-Ii  leal   lomlult. 

♦  *llrriik«»ii<pr  l'ai>i>  Lookout.  N.  C-  Tln«  i-imtract  for  llio 
coimti  iii'l  Ion  of  a  In  i-aU  waliT.  ini-luilliiK  hIioit  i'i>iiiii-i-tlonH.  nt 
Cnpo  l-ooUoiit.  has  I. .I'll  a  Will. I.'. I  to  K.  I,.  TAYI.oU  \-  Cl\, 
Mo.lliia.   N     Y  .   at    JI.OTa.a.'.S.      Not.-d    Nov.    Sfi  iiiiil    Jan     II 

llulhllUK  WllniliiKton.  N.  I'.— All  MiIh  i  .•.-.•Iv.d  foi  llio 
coiiNli  iii'lloM  .>r  ni<>. Ileal  .illlccr'H  quaitiMH  at  III.'  I'.  S.  Mailiiu 
lloNiiltal,  WIlinliiKt.'ii.  Iiavo  lioeii  rpjctoil.  a»  tin-  lowoKt  blil  cx- 
cvc.lo.l    til.'    amount    aiMii'o|ii'lati<<l. 

AnrftluliiK — Charl.'Htnn.  S.  C  -  III.Ih  will  1)0  rcoolvod  until 
noon.  Mai  1'.'.  bv  .MaJ.  tJ.  A.  YoiiiinborK.  II.  S.  KnKlnoer  <l|Ilco, 
for  .IkmIkIiik    In   AmIiU'V    HIv.t.  .»<.  C. 

'*l)itni.  llullilliiK.  Ktr.-  llairl.soiiburK.  L.n.  —  Tho  followlnR 
arc  till-  MiIn  I  .'.'.'Iv.mI  for  liull.liiiK  Oau)  No.  2,  n  lookmnntcr's 
d\vplllii»;.  oto.  on  tho  Ouachita  Itlver  at  Harrlsonbur^t:  Mlllor 
KiiKliio.-rliiK  I'll..  Southern  Trust  Itldjc..  Mtllo  Rock.  Ark.. 
»lir..s<S;  Ml.Ilanil  Hrl.lk'C  Co.,  Kan.iaH  t'lty.  Mo.,  JlSfi.afiS; 
IdoilKOtt  ronstructlon  ("<>.,  KaiixiiH  CItv.  Mo..  $20r..2r.-l;  (ieorKO 
r.    IliulK.Mon.    Dayton.    Ohio.    Jlsr.,0ti7.      Not.'. I    Doc    10. 

^I.ork  «;nlri«-  Kentucky — Tho  contract  f<ir  furnUhlnK  and 
oroctlntt  lo.-knatos.  for  l)ani  No.  14,  Ohio  Illver,  has  been 
awardo.l  to  tho  I'KNN  nUIOCK  Co.,  Moaver  Knils,  I'enn., 
at    $2S.St1. 

^bot'k  nnd  Dniti — Maysvllle.  Ky.  —  Tho  contract  for  con- 
"itructliit;  lock  and  .lain  No.  .TS.  Ohio  River,  has  been  nwnrd- 
.>.l  to  the  KATK.S  .v  IJOGURS  CONSTRUCTION  CO..  Chlcagfo. 
III.,  at  $'.'7:;. ."4  1.     Noted   Doc.   31  and  Feb.  4. 

Pfwt  Offlor — Tillln,  Ohio — llld.s  were  received  for  the  con- 
struction of  a  post  ollice  at  Tllllii,  (a)  limestone  faced;  (b) 
sandstone  faced:  (c)  l)hio  sandstone  faced;  (d)  brick-faced, 
limestone  trlniminprs;  (c>  brick-faced,  sandstone  trUnminKs; 
if)  brick-faced,  Ohio  sandstone  trimmings,  as  follows:  West- 
chester l':n^'inoerinK  Co.,  White  Tlains.  N.  Y.,  (a)  $72,700;  (b) 
$79,900;  (c>  $7'.i,?00;  (d)  $70,700;  (e)  $77,.'iOO;  (f)  $77,500;  Vol- 
nev  K.  Tavlor.  Huntington.  W.  Va.,  (a)  $77,000;  (b)  $79,000; 
(c)  $79,000;  (d)  $76,000;  (e)  $77,000;  (f)  $77,000;  .lames  De- 
vault.  Canton.  Ohio,  (a)  $67,300;  (c)  $71,300;  (d)  $66,460;  (f) 
$69,634:  Reveron  Construction  Co..  Vniontown.  Ala.,  (a)  $71.- 
122:  (b)  $74.7SO;  (c)  $72..39,';;  (d)  $70,3.'>6:  (e)  $71,125;  (f)  $70,- 
123;  F.  F.  SchcllenberpT  i.»i  Co..  Pittsburgh,  Penn..  (a)  $67,000; 
(b)  $71,000;  (c)  $71,000;  (d)  $65,000;  (e)  $69,000;  (f)  $69,000: 
Thomas  W.  Cissel.  Woosfer.  Ohio,  (a)  $73.S16;  (b)  $79,772:  (c) 
$79,772;  (d)  $71,761;  (e)  $77,700;  (f)  $77,700;  Charles  W.  Oin- 
dele  &  Co..  Chicapo.  111.,  (a)  $72,000;  (c)  $76,000;  (d)  $70,700; 
(f)  $74,400;  E.  F.  Abbott  Construction  Co.,  New  York,  (a)  $71,- 
637;  (b)  $73,000;  (c)  $73,000;  (d)  $69,000;  (e)  $71,900;  ( f ) 
$71,900;  Potters'  Lumber  Co..  East  Liverpool.  Ohio,  (a)  $71,- 
460;  (b)  $74,700;  (c)  $75,000;  (d)  $70,460;  (e)  $72,900;  ( f ) 
$73,400;  Ohio  Building:  &  Construction  Co..  Cincinnati.  Ohio,  (a) 
$72,480;  (b)  $72,990;  (c)  $72,140;  (d)  $71,330;  (e)  $70,990:  (f) 
$70,490:  W.  H.  Fissell  &  Co..  New  York,  (a)  $68,670;  (b)  $72.- 
923;  (cl  $72,923;  (d)  $66,703;  (e)  $69,749;  (f)  $69,749:  Harrv  A. 
EiKenrauch,  Pittsburgh,  Penn..  (a)  $80,000:  (b)  $80,000;  (d) 
$80,000:  (e)  $80,000;  (f)  $80,000;  (c)  $82,700:  Hossler  Bros., 
Tiffin.  Ohio,  (a)  $90,309:  (b)  $92,709:  (c)  $91,809;  (d)  $88,192; 
(e)  $90,835;  (f)  $90,036;  R.  S.  Moore.  Lafavette,  Ind.,  (a) 
$72,712;  (c)  $75,881;  (d)  $69,906;  (f)  $72,928;  BriRht  Con- 
struction Co.,  Toledo,  Ohio,  (a)  $74,292;  (c)  $79,292;  <d)  $72.- 
292:  (f)  $76.SS2:  .lohn  G.  Tnkefer  &  Co..  Minerva,  Ohio,  (a) 
$67,352:  (b)  $72,352;  (c)  $72,352;  (d)  $65,552:  (e)  $70,052:  (f) 
$70,052;  J.  S.  Rogers.  Moorestown,  N.  J.,  (a)  $75,900:  (b)  $78,- 
000:  (c)  $7S,000:  (d)  $74,100;  (e)  $73,800;  (f)  $73,800;  Christ 
Kanzler  .t  Son,  Evansville,  Ind.,  (a)  $74,424:  (b)  $77,424;  Cd) 
$73,738;  (e)  $76,300:  J.  L.  Crouse.  Greensboro.  N.  C.  (a)  $73.- 
727;  (b)  $77,227:  (o)  $76,727:  (d)  $72,727;  (e)  $75,725;  (f) 
$i5.425;  Charles  McCauI  Co.,  I'hiladelphia,  Penn.,  (a)  $69,660- 
lb)  $74,260;  (c)  $73,960;  (d>  $68,160;  (e)  $72,760;  (f)  $72,560; 
Colonial  Construction  &  Supplv  Co.,  Charlottesville.  Va..  (a) 
$66,793:    (c)    $69,793:    (<\)    $64,187;     (f)    $66.6S7.      Noted    Dec.    17. 

RppntrinsT  Vont  OIBoe  and  Court  llouHe — Des  Moines.  Iowa 
— Bids  will  be  received  until  3  p.m..  Mar.  23.  bv  Oscar  Wende- 
roth.  Superv.  Arch..  Treasury  Dept.,  Washington,  D.  C,  for  re- 

BnlrinR    and    remodeling    the    post    ollice    and    court    house    at 
les  Moines. 

+PoNt  Office — McCook,  Neb. — The  contract  for  the  construc- 
tion of  a  iiost  office  at  McCook  has  been  awarded  to  C  E 
GOODHAND,  Ord,   Neb.,  at    $107,278.      Noted   Jan.   7   and   Feb.    4. 

•kJrttf  and  Dike  Work — Aransas  Pass.  Tex. — Bids  will  be 
received  until  noon.  Mar.  16.  bv  Lieut. -Col.  C.  S.  Riche.  V.  S 
Engineer  Ollice,  Galveston.  Tex.,  for  jetty  and  dike  work  at 
Aransas   Pass. 

+Pomt  Office — Ennis.  Tex. — The  contract  for  the  construc- 
tion of  a  post  office  at  Ennis  has  been  awarded  to  VOLNEY 
E.  TAYLOR,  Huntington,  W.  Va.,  at  $52,275.  Noted  Dec.  24 
and  Feb.  4. 

ExcAvation.  Etc. — Payson  City.  Utah — The  following  are  the 
bids  received  for  construction,  involving  15S.000  vd.  of  ex- 
cavation. 7000  vd.  of  concrete  and  other  items:  Revnolds-Elv 
Construction  Co..  Springville.  T'tah.  $82,625:  Wasatch  Grading 
Co..  $<«4.36.-,;  H.  G.  Gilk.rson.  $89,762:  Morrison-Knudsen  Co.. 
$89,895:  I'tah  Construction  Co..  $97,911;  Mendenhall.  Straw  & 
Bird  Construction  Co..  $104,214:  Jacobson-Dade  Co.,  $106,408- 
Enoch  Smith,  $108,274:  Intermountaln  Bridge  &  Construc- 
tion Co..  $108,315;  Bates  &  Rogers  Construction  Co.,  $110,207- 
«.  O.  .Morrison.  $119,113.     Noted  Jan.  7. 

•  Excavation.  Etc, — Payson  City.  Utah— Bids  will  be  re- 
ceived by  the  U.  S.  R.-clamation  Service.  Provo  .Utah,  until 
2  D.m..   Mar.  10,  for  construction,  involving  about  12.800  vd    of 


i.xoiivatlon  and  2100  yd.  of  roliiforcnd  cnncrelo.  The  work  l« 
locnt«<l  in'iir  PavNon  City  on  tho  Han  Po.lro,  Lon  AiiK"leii  A 
Lake  lt.lt.  an. I  ilia  Tinll.'  branch  of  lliu  Donvor  &  RIo  Urando 
It. It. 

4-llulldlnira,  Etc.- -Fort  liunchueii,  Arlx— Tho  contract  for 
coiiNtruelliiK  ami  romodollnK  varlouH  bulblliiKH  hnit  been 
uwa:>lo.l  to  .T.  .M.  HPARKH.  DouglaH.  Arl/..  Noted  Nov.  2''  and 
Jim.   21. 

INmt  omop-  Evi-rott.  WiiMh  -  Mlds  will  be  recolvod  until 
3  p  III  ,  Mar  22,  by  OMcar  Wenderolh,  .Superv.  Arch.,  TreaMury 
D.'pl,  WaHlilnKlon,  D.  C.,  for  coiiNtruetliiK  a  po»t  ollice  .it 
l':virolt 

+r<iiii  omor  The  DalloM,  Ore.— Tb-  contract  for  tho  con- 
Hliii.lloii  of  ii.iHt  otll.o  at  Tho  Iifill.'M  has  boon  awardc.l  to 
(JKOllGK  ISAAK.SMN.  1013  Irving  HI..  Portlaml.  Or.;.,  at  $79.- 
nr.ll.      Noll'. I  D.I.   8  111,,!   .Nov.    19. 

Ntpol  nunip  ModwM-  Pa  nail..-  —  lllds  wore  received  for  con- 
HtriictliiK  nil. I  fiiriilNliIng  throe  lOOO-yd.  Mtecl  .lump  .«cowii.  de- 
llvoiy  at  soiii.'  riill.'.l  Stales  point  or  at  Colon,  as  follows: 
Mllwaiikoo  Mrl.lge  Co..  .Mil  wauk.-i-,  Wis..  $66,520  each,  il<!- 
llvoii'.l  New  Orl.'aiiH,  La.;  Valk  *  .Murdoch  Co.,  CharlOHlon,  S. 
C,  $6'. sun  oa<  h,  .lolivore.l  CbarleHton;  Skinner  Shipbuilding  & 
Dry  .).)ck  Co..  llalllinore.  Md.,  three,  $239,000,  .lellviMOd  Haltl- 
nion-:  KllleotI  .Machine  Works.  Ualtlmoio,  .Mrl..  $65,238  each, 
doll V. 'led  llaltimoro,  $74,238  each,  dollverod  Colon;  Rock  Ih- 
liiii.l  Itridge  &  Iron  Works,  Rock  Island,  111.,  $55,480  each,  de- 
llvoi-ed  Rock  Island:  William  Cramii  *  Sons  Shi|)  &  l':ngine 
liiiilding  Co.,  Phllailol|>hla,  Penn..  $62,660  each,  delivered 
Philail.'liibia:  Charleston  Navy  Yard,  estimate,  $185,000,  de- 
livered (^h:irli'Ston,  S.  C.     Not    .1  J, in.  14. 

•TiinkK— Philippine  Islands-Hlds  will  be  received  by  Col. 
.S.  W.  Roessler.  Army  Mldg.,  39  Whitehall  .St,.  New  York,  N.  Y. 
until  n  on.  Mar.  9.  fo.  furnishing  20  tanks,  with  a  capacity  of 
from  2250  to  5700  gal. 

MI.S('EI,l,.\.\EOi;S 

♦  •Concrete  PInironn — Boston.  Mass. — The  Boston  Transit 
Commission  h.is  awai.led  the  contract  for  laving  4100  sq.vd 
of  platform  finish  in  the  W;ishington  Station,  Dorchester  Tun- 
nel, to  A.  WILLIAMS  &  CO.,  3  Cotting  St..  Boston,  at  $4902 
Noted    Jan.    28. 

Ornnd  Stnnd^Boston,  Mass. — The  Osborne  Engineering  Co 
Cleveland,  Ohio,  is  preparing  iilans  for  the  construction  of  a 
gr.-md  stand,  single  deck,  400x400  ft.,  for  the  Boston  National 
League  Baseball  Club  at  CoiiiiTion wealth  .\ve.  and  Babcock 
St.  The  estimated  cost  is  $450,000.  James  E.  Gaffney.  101 
Tremont  St.,  is  I'res. 

Keinforring  Rods — Boston,  Mass. — Bids  will  be  received 
until  Feb.  23  by  the  Transit  Commission  for  furnishing  1700 
tons  of  open  hearth  steel  reinforcing  rods.  E.  S.  Davis  15 
Beacon    St.,    is   Ch.    Engr. 

Motor  Fire  ApparntuH — Fall  River,  Mass. — Press  reports 
state  that  an  expenditure  of  $35,000  is  contemplated  for  tha 
purchase  of  motor   fire  app.'iratus. 

Wharf— Fall  River,  Mass. — The  Harbor  &  Land  Commission 
contemplates  the  construction  of  a  500-ft.  wharf  near  Feriy 
St.  The  estimated  cost  is  $250,000.  William  I.  Williams 
is  Ch.    Engr. 

Motor  Fire  ApparntuH — Manche!^ter.  Mass. — Chief  Lane  has 
recommended  the  purchase  of  motor  fire  apparatus.  The  esti- 
mated   cost    is    $12,000. 

Motor  Kire  AppnratiiM — Worcestei ,  Mass. — The  city  has 
made  an  appropriation  of  $11,000  for  the  purchase  of  motor 
fire  apparatus.     George  M.  Wright  is  Mayor. 

I'nderground  \Viring — Buffalo,  N.  Y. — Press  reports  state 
that  the  Fire  Commissioners  have  asked  for  $42,741  to  be  used 
for   underground    wiring   of   the   police   and   fire   systems. 

.^J"'?","*"'"£r"^''^^  York.  N.  Y.  (Boiouz-h  cf  Manhattan)  — 
f Official) — The  Department  of  Charities  .,iS  aw.Trded  the  con- 
tract for  roofing  work  on  the  Children's  Hospital  and  schools 
Randalls  Island,  to  NEWMAN  .fe  SIEGLER.  at  $10,595.  Noted 
Jan.  14  and   28. 

•  Animal  Building — New  York,  N.  Y. —  Borough  of  Rich- 
mond)—  (Official) — Bids  will  be  received  until  1130  am 
Mar.  1,  by  Joseph  J.  O'Connell,  M.  D.,  Health  Officer  of  the 
Port  of  New  York.  Quarantine  Station,  Staten  Island,  N  Y 
for  the  construction  of  an  animal  building  at  the  quarantine 
station.  Rosebank.  N.  Y.  For  details  see  advertisement  under 
"Contracts    To    Be    Let." 

.V.  ^'".t'""  K^'^  Apparatus — Camden,  N.  J. — Press  reports  state 
that  the  Council  has  adopted  the  ordinance  providing  for  a 
bond  is-sue  of  $100,000  for  the  motorization  of  the  fire  depart- 
ment.     Noted   Feb.   4. 

+Coal  Pockets— Perth  Aniboy,  N.  .1  — E.  J.  Dorsev  &  Sons 
has  awarded  a  contract  to  IRA  R,  CROUSE.  at  $12  000  for 
the  construction  of  coal  pockets  having  a  capacity  of  2800  tons. 

•,.*^'''*'  ""*  FittingH — Ford  City,  Penn. — (Official) — Bids 
will  be  received  until  7.30  p.m..  Mar.  1.  by  D.  O  Crouch 
Borough  Secy.,  for  furnishing  pipe  and  fittings.  For  details 
see    advertisement    under    "Contracts    To    Be    Let." 

Motor  Fire  Apparatus — Hairisburg.  Penn. — The  Council  has 
passed  an  oidinance  authorizing  the  purchase  of  two  com- 
bination chemical  and  hose  trucks  and  three  tractors.  Esti- 
mated   cost.    $18,000. 

+^SkyIiglitM,  Roofing  and  Cargo  ChuteN — Philadelphia. 
Penn. — ^(Official) — The  following  contracts  have  been  awarded 
by  the  Department  of  Wharves.  Docks  and  Ferries-  For  fur- 
nishing skylights  at  Piers  3S  and  40.  D.WID  LUPTON'S  SONS 
CO.,  $5:)00:  for  slag  roofing,  H.\RHY  S.  EHRET,  $7000-  for 
cargo  chutes  and  hatchway  railings,  W.  W.  LINDSAY  &' CO 
$4dOO.      Noted   Dec.   24    and   Jan.   14. 

H-Rrinforcpd-Conorete  Hins — Cumberland,  Md. — The  Build- 
s' Supply  Co.  has  awarded  a  contract  to  DEVERELL, 
SPENCER  &■  CO.,  Garret  Bldg.,  Baltimore,  for  the  construction 
of  twelve  reinforced-concrete  storage  bins,  14  ft.  in.  diameter 
and  36  ft.  high.  They  will  be  used  for  storing  sand  and 
crushed   stone. 

.siraring — Norfolk,  Va. —  (Official) — The  John  L.  Roner 
Lumber  Co.,  Norfolk,  wishes  to  get  in  touch  immediately  with 
contractors  in   regard   to  clearing  a   100,000-acre  tract  of  land 
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are  $30  325  and  $43,562,  respectively. 

,.iU  T,y  .eclive.l  by  the  City  Comnuss.oners  unt^^^ 

exchange   ciB,.  Miss.— The     Mississippi     Levee 

varrl.T^e    is    443,000    cu.yd.  ,    , 

<!P-itinff   caDacity   will   be   3000. 

ented   reinforced-concrete.     Noted   Dec.   31. 

40:060  lin.ft.  of  ditches.     Tile  required,  S-  to  24-in.     J.  Megurai 

"  +DUch-Bloomfleld.  Ind.-The  contract  for  the  construc- 
tion of  the  Beehunter  Ditch  has  been  awarded  to  FRED  M()K 
G.\N.   Vincennes.   at  $29,500.  ,^      d    t 

on  file  at"  the  office  of  the  City  Engineer.  ,omci«D- 

-^r-  _„-♦       cjr^rintrfield      111  —  (Postponement) — (Othcial)  — 

.^^m.^'peb.   17.   bids  will   be   rece.vec^unt.l    3   p^m      I-eb.      3,jor 
[.r.'fo':^ruT,rn'''roVnreti?i's^^"e^Xe??i.^erent  under  "Con- 

building  its  coal  docks  and  installing  iibb'"b 
RTSON  &  CO..   Boston.  Wis -The  citv  has  award- 

^.Fireboat   S*"V"?j;;*!.onst ruction    of  a  flreboat   station   and 

""'h;7.1:L«  --"-,?;l^[,?^cPe'.'lfe  l^rsVn^ir^>b^''2°6'"^^or^^f,i^e 
^!i"nltl.l'.^c,iV,'n'%.?""^o'^'iin"ft.'  ol'^rlrer*";'^!.    26    ft.    high.      U    J. 

'''''Zr:inZl^^^^o^„  ^-'^lMb^*r"La-^i''""^'^'Ve?s"on.''r^o'-unt^ 
at  the  County  Court  H°"««v  ^^^'YoT  the  construcVion  of  County 
^.Ches^No  "^Vs  Tn"l  '2 1!^'  .^^r^letaifs ''se'^e  advertisement   under 

lowT«t    bids    received    ^:e»'„  .^ '/J  .u^^fo     3^  C     AXEI.SEN.   Clear 

Iowa.     $31,735      .rohntmisit-".  i„vv!i.   $59,300   (award- 

nitrh  No.  33,  H'  '>'■', •\W''I''>J,°\^*^',';J ■^,',.  $fi6,595.  Itedding  & 
ed   «"ntract).   .s<ho<      I  los,    Neva.ia.    K^wn    ,  ,^^  PKTIOU- 

Pulton.  A»Mt_  City  ','7„V  furnishing  75.000  bbl.  of  pord.ind 
were  "cel ved,  Feb  11.  for  'j^^^,;^'^7,^,'^„„.  'banders.  Morrl«on 
cement  during  1915.  '?''■,,""  j  .,,,  ,„,,.  i,i,l.;  AtliiH  Torlland 
ChrlHlenxon  Co  .  Ml""'-^''""^.  I3:  Hy  raullo  ITesii  Brick  Co.. 
Vfire\!p'on;.^'r35!reh?i[?;-.?oVt?an^^Cement   Co..   Ma-on   City. 

'"7.n'.'.-S..    Paul    Mlnn.-The    H|...e    nrn.nage    Com^^^ 
wlllTi.k  the  leKl-Iaturc     o^.ppro,.Hnt.^»6^^^^^^^^^ 
lUiiiriui    IMver   protect    for   wnu  n   » 


ni»„i._<?Wvton    Minn.— Bids  will  be  received   until  10  a.m., 

"'t?"T^°  5.^  \-    r."Rripn     County   Audr.,    for   the   construction 

Feb.    2?..by   E    \.   OBrien.   Count>    Aua  ^^^  ^^^  excava- 

of  Judicial  Ditch  No.  3^   S-ft     ditch     and    1S1.600   lin.ft.    of  6-   to 
^nn°'tie'b4nc"hes.  "The   estimated   cost   is   $72,SS2. 

_D  ill.    i.i><r  xfnn^as   Citv     Kan. — (Official) — Bids  in 

Hydraulic  Dradge— Kansas  Cit>,^an  v  Directors.  Kaw 
duplicate  will  be  received  b>  ^^t  ^°%l^," 21 .  for  furnishing 
r  K^''a?ran'Ys"-in."d;4dge""st'lam  bioelectric  power,  delivered 
^t  Kansas   Citv.      T.   E.   Myers    is  Pres. 

„      J       T  itno  ncftr    Ark St    Francis  Levee  District 

has^'belS  ^^{"h^oiTz^d^y^h^  sttt'e^leg^sla'ture  to  issue  $465,000 
in   bonds  for  levee  work.  . 

"      .         , Piav  Citv    Tex— (Official)— Bids  will  be  received 

Dra.nag^Bav  C't>  lex^  Commissioners  of  Drainage  Dis- 
fn  -t  Xo  5  Matagorda  County,  for  excavating  255.246  cu.yd. 
tiict  -^o-  •?.  {■fl'-'^^A  hond  issue  of  $47,505  has  been  made  to 
^^vr'the"lSate''d''c°o"t    Iff'The"  wlrk.      E.    N.    Gustafson    is 

^"^''.         .     ,     „„„, Dallas      Tex. — George     E.     Kessler,     St. 

T  n.fis'vio'  h'-^s  p"e,ar?d  tentative  plans  uSder  the  direction  of 
Louis.  ■X'^ijJ^^.V  fn  the  construction  of  a  swimming  pool  and 
ba?hh'ou^e'^a°f  Lake'   CUff   Park.      Estimated   costs,    $40,000   and 

$15  OOn.   respectively.  „       ,  j        , 

X.  T^i  po>,o    Tex— The  El  Paso  Union  Stockyards  plans 

Barn— El  ^^^^'A^^fi    hay  barn,   also  an   office  building  of 

^°- 7'V^.^ed  concrete       The   estimated   cost  Is   $16,000. 

reinforced-concrete^    Tikima     Wash —All    bids    for    the    con- 
.    "'Horff^driinagl  svsTe^  iJi  5Vainage  District  No.  4  have 

struction  of  a  drainage  s  Engineer,    Yakima    County,    has 

been    'ejected.    ^"«    S^.^   ^^^.^   sets    of   specifications:    one   foj 

been    d"ect^<l   ^?he    Ithlr    for    vitrified    clay.      Noted    Dec.    1.. 

cement    tiling,    ^^^^'^l'  Wash.-The    School    Board    h.as 

4.Reta(mng    ^V.V;T  for    constructing    a    concrete   retaining 

^"■f,''lf  clntr.'fVchool,  Wixtrive"  and  Marion  St.,   to  FINNE 

"'•■'Gj'lRDF?.'Northern   Bank   Bldg.,    at   $20,000. 

iV   i.j.-^i^j^  I'.  -Randon     Ore — Press    reports   state 

Harbor    ImprovementM—Bandonui  e^     .      .  ^^^^^^^    ;„ 

l^'^V^nTnl;' Rive';      The'' goveinmen^^ 

and   thHity  will  spend  a^n  additional   $250,000.     A  bond  issue 

for  this  amount  will  soon  be  made. 

'°\;^arf-Hueneme.  Calif.-The  Fa^mer-s^W^^^^^ 

rol^A^gtis;  fo^^p"r^e%a^r°e"^p\anf  "a^n";!  ^^Icfflcations  for  the  con- 

i^^.  of  a  ■■e'n/o-^--'^-^,^-!^^;;^,  l,,,.  Commission 
+Dredgliig— Los  Angeles  caiii.  .^'^^p^Rp  AMERICAN 
has  awarded  a  co"V?<.t^*°  fjr%,,.ea-ing  210,000  cu.yd.  of 
DRE1>GING  CO  at  $39,64S,  ^^f^^l^^^^n  ^Municipai  Dock  No.  1 
"ndThe  dock^  of  the  Ou?er  Harbor  Wharf  &  Dock  Co. 
and   the  docks  "^   \"=  recent  special  election 

Ueclamation--N.colaus    C3^^       At   ^  Recent     P  ^^^^^^^^^.   „„ 

i'^L'n\VrsL%°of'$lo'ri:ro^orth\''pro'c"e'ds  to  be  used  in   reclama- 

'"  nr^aSng-San   F-ncjBco    Calif.-The  Southern  J'a^cific^Ca 
contemplates  'Ifedging  Channel  Cree^  to  *  ^^^^    ^^..^^ 

r.   ^c^on^r;lic?iio^n-^'?/u4LiVL.rbridges,    will    cost    about 
S-'  500  000      William   Hood   is  Ch.   t.ngi.  tj„„;«.. 

'"•  +Grand  S«and«-San  Francisco,  Calif.-ThePanama-P^^ 

^"oJi^'t^rciio^'of^^?c°e^'tr°a?K^.°ra';.^%tr,^ls'to  ^IcSHEELY  BROS., 
at    $30,292. 


BUILDINGS 

Supply.    Room    2S,    City   Hall,   has   ^"/^^^f^'^wANA   BUILDINCI 

^"JT^VoTiiark-iv^"  Slw«k^  N°  .^':^at^  ^^"'-••«^«,,^'°^r\^;;'\he 
"^     BeLn.  N.  V.-Bids  will  be  receiv^ed  about  Mar     ..^foi^the 

;?s'{?rt^eVl"cos\^^V.^oT-C',?;er*'if.^tl«s  Pres.  Bd.  of  Kdu- 

-"r«  T:£  -  V.-\Borou^h  of^B..onx)-H^  ^;. -^-c^tlii^o*? 
^\%"o1s7.!;\"'at.artn;LrSe^?'r5lt?f'^s\'^\nd    Elson    Ave. 

'"^;C'v::u.*^-"^(norcn.h^of    T.^0^ 

contract  for  the  construe  .0     "'  ^  ",^J  ,"■  t^*^?,""/  ricE    40*5  Lex- 

1^r;to'^'l^e°."New''Y.!^"k,  ^ir^'2^:o:om;'^'N^°  ed   Feb.   4. 

""'.e,v   V„rW.,X.  V.-(Borough  of  M-battan)--Deluno^.. ,  A.; 

.irlck      -Vrch..      s    preparing    plans    lo'     "'^     »,,.,      f„i.   St     Bei 

''"C-w    York     N.    v.— (Borough    of    Manhattiui) -^  The     Boti- 

•t{;?::i'4f  i:ii.^;i^oiri^  "io^cp^?  t'^^  Vv'^r  ,^t. 

:i;,rV.^!T  v:_(Borough   of   M,u.hattan)-(0.,U-.an^^ 

The*Tr.irtr?.  •.'"'•for     '^     foundation    ^^^/^..^'^^.l]^^  "^^lu 
apartm.-nt^hov.s,.    at^  |30   Ea«t^..,'^;^''to    the    UNDKUUlNNlNG    .^ 

F('u'Nl').'\TIuN  C«>.    290  Broadway. 

New   V«rk.  N.   V.      (Borough  of  M""bnltan)-1  la.'«  'U,; '^'^ 

^%„.  v..rw. .. ..   <"-;;;>;^^.:;^?!^•K::".V7-V,';:d^:..J;•  a1.: 

Ing  piei.arid   by  (leoiKe  Moi  t   1  ull.iMi,   .\n  n.. 


iM'liiiiarv   IS,   \'M:> 


L  N  (i  1  N  !■:  !■:  n  i  x  <.    x  i-:  \vt> 
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for  the  fount ruol Ion  of  ii  iiliic-iiliii  v  Ntuillo  on  ATlh  HI  ,  Cniilriil 
I'tirk  Went  for  tlii<  Il4>l<<l  •Ixh  ArilHldM.  Jtxv.  KHtliniitxil  coal 
ison.OOil.      I'l'iirhyn    Sliinliuix    In    I'rm. 

\rw  l»rk,  >i.  Y.-  (IIoiiiiikIi  of  guonim)  —  IIIiIh  will  lio  r«- 
fclvod  iiiilll  3  p.iii.,  KkIi.  1':i.  for  llii'  coiiHtruftloii  of  n  four- 
Ntory  Hi'liool  III  Yurinoiilh  iiiiil  Slilploy  Ht.  KHtliiiateil  coiit, 
llrto.noii  (".  II.  J.  StiydiM.  r.inh  Ht.  iiinl  Park  Av«<.  In  Hut>l.  ot 
Silioi.l    IIIiIkh 

^*'nni<lrn,  %.  J.  Tlit<  i-onliiu-l  fm  llx'  iiiiinI  rintloii  ,•{  mi 
riKhl  (.t.Mx  i.<liirni,-.Ml-<oii<  T.-tK  ollW.'  liiilMlliK  for  IIk'  Victor 
Tiilklni:  MiichliK-  Co.,  liitH  l>ci-ii  nvviiiilnl  In  Ihi'  i ;  lOi  iU<  i  lO  \ 
Kfl.l.KK  fi».  Holl.'vu.-Slnilfonl  Hol.-I.  nilludclplilu.  J'cnii. 
Nolivl    .liin     7.    \iMiliT    liiiliiKtrliil    WorkN 

Cnniilrn.    K.    J.      'ri)i<     .MiMiitIr    City     It. 11.    Co.    plilllN    tn    ron- 
utriii't  II  Miudoii  lit   Kiiluhn'H  I'oint   to  ri<plii<'«  thn  ono  rvcontly 
I.mI   coBt.    Jl.OOII.IIOII. 

llMiM'lilln,  Arch.,  In  ptopnrliiK  pliilin 
a  tlii'utor  on  North  Si'Vcnth  n.-iir 
W.     MacUoiiotiKh.       lOMtlinatcd    cudt, 


l>v   (In 


KmIIiii 

\r«VMrk.    %'.   J.      Ilt'niv 

for     I  hi-     ronuli  iii'tlnn     of 

l)riinK<>    SI  .     for     I'Mwiiiil 

flllll.OOO. 

\rwnrk.  N.  J.— K.  Y.  (Iiilll.ort.  Arrh..  ««:•  Uroail  Ht..  Ih  iiio- 
iiarliiK  iiliiim  for  th<>  conKtriii-llon  of  an  aihlltlon  to  tho  Ollvor 
Si-hool.      KHtlinatcd  i-onI.    $l4il.il|)n. 

Mutlrr.  \.  J.-  riiins  an-  hrlntr  proparoil  by  Charlcn  O. 
Jonm,  Arcli.,  '.'no  Hroailway,  New  York,  for  tho  oonm ruction 
of   II    Hcluiol        Kxtliniitivl    coNl,    $40,000. 

•Tmitnii.  X.  J.  (Olll.lan  -HI<1»  will  !..•  rccolvod  nt  tho 
oHIi-o  of  the  (lovcrnor  until  noon.  Mar.  2.  for  the  coiiHtructlon 
of  an  f\lon.slon  to  lh<>  llouoo  of  Dotontlon  for  Convict  and 
Crlinlii'l  Insaiu'  at  the  State  lloHpltal.  K.  I.  lOdwnrdH  Is  Socy. 
State  llou.ic  Coiiin. 

Wllilwooil,  \.  .1.-  Plan.s  arc  liclni;  prepared  liv  CIvde  S. 
Adatn.x.  .\i.h,  l'liil:id.'lphla.  rcnn.,  for  the  lonst  T  uctlon  of  a 
Iwo-.stoiy    lil^;h    s.lmol        lOsllinatcd    i-ost,    JfiO.OOO. 

I'hlliKlcljihln.  I*«>nn.--Plan.'«  arc  heliiK  prepnreil  for  tho  con- 
utiuctloM  of  a  liulldlni;  at  ir>l'2  Market  St.  for  .John  Thoinmen. 
Kstlniat.-d    cost.    J.^O.OOO. 

Phllmlrliihln,  IVnn.  Plds  will  he  received  nhout  Mar.  1  for 
the  construction  of  a  four-stor.v.  .TJxl  lo-fl.  hulldlnK  nt  1417 
South  2L'nd  St.  for  the  Mercy  HoHpltal  School  for  Nurses. 
Ksllinated    co.st.    J.'.O.OOO.      K.    S.    T.einmon    Is    Arch, 

shnron,  IVnn. —  Plans  are  heinn  prepared  for  the  construc- 
tion of  a  l.ulldinK  for  the  liuhl  Hospital.  Estimated  cost, 
lioo.ooo,      M,    M.    riiinminK   Is   Supt. 

Ilnlllmore,  Md. — The  Hoard  of  Directors  of  the  Hahnemann 
<Ii-iieraI  Hospital  contemplates  the  construction  of  a  build- 
Inir  on    .\orth    Mount   St.      Kstlmated   cost.    $2.''>0.0n0. 

Hmltlmore.  M«l. — Plans  are  heinp  prepared  by  K.  H.  Olidden, 
Arch.,  ions  Oarrett  P.lds.,  for  the  construction  of  a  four- 
story  ajmrtment  house  at  31st  and  Calvert  St.  for  the  Calvert 
Construction   Co.      Kstlmated   cost.   $!>0,nOfl. 

^VaMhlnKton.  II.  C — Plans  arc  belnp  prepared  for  the  'jon- 
struction  of  a  three-stoiy.  40xlOO-ft.  building  to  be  used  as  7l 
chemical  laboratorv  for  the  Catholic  University  of  America. 
Kstlmated  cost.   SIS.I.OOO. 

Norfolk.  Vii. —  Preliminary  plans  are  being  prepared  for  the 
construction  of  the  Hoys'  Hish  School  to  cost  $180,000.  Rich- 
ard  A.   Dobie   is   Kir.   Siiiit. 

+\\>«t  I'nlni  ilenoh.  Fin. — The  contract  for  the  construc- 
tion of  a  courthouse  for  the  Palm  Beach  County  Commission- 
ers has  been  awarded  to  K.  P.  MAUI-,E,  at  $122,000.  Talley  & 
Summers  is  Arch.     Noted  Dec.   in,   1014. 

rineinnatl.  Ohio — V.  Dutteiihofer.  Jr..  plans  to  construct  a 
10-story    ottice    building   at   Sixth   and    Sycamore    St. 

•fripvelnnd,  Ohio — JOHN  C.II>I„  &  SON,  at  $l,2.';0,Ono,  has 
been  awarded  the  contract  for  the  construction  of  the  IS-.itorv 
building  for  the  Guardian  Savings  &  Trust  Co.       Noted  Oct.   ?2. 

rievelRDd.  Ohio — The  Newbury  Masonic  Temple  Co.  has 
been  incorporated,  and  will  build  a  temjile  to  cost  about  $7.">.- 
000.  Sites  for  the  i)urpose  are  under  consideration.  James 
H.   Rose  is  one  of   the   incorporators. 

ColumbnM,  Ohio — Plans  are  beinp:  prepared  by  Leon  H. 
Stanhope.  Arch..  inS  South  La  Salle  St.,  ChicaKo,  111.,  for  the 
construction  of  a  seven-story  building  at  62  Kast  Gay  St.  for 
the  Peters  Realty  Co.  The  estimated  cost  is  $60,000.  Charles 
M.  Peters  is  Pres.  and  Georjre  A.  Peters  is  Secy. 

ColunibuN,  Ohio — Z.  L.  White  Co.,  dry  goods  merchant, 
will  build  an  eitrht-story  office  building  at  108-110  North  High 
St.      Construction    will    begin    in    the    spring. 

+Klnillay.  Ohio — The  contract  for  the  construction  of  two 
schools  at  Findlav  has  been  awarded  to  the  STRUCTITRAL 
CONCRKTE    CO.,    Dayton,    at    $196,223.      Noted    Aug.    27. 

McC'nlchenville,  Ohio — Ronds  have  been  sold  for  the  con- 
struction of  a   hiuh  school   to  cost  $40,000.     Noted   Jan.   7. 

MaNNillon.  Ohio — The  Florence  Crittendon  League  of  Ohio 
plans  to  build  a  hospital  at  Massillon.  The  estimated  cost  is 
$50,000.  .-X.  H.  Mavis,  Cleveland,  is  Secy,  of  the  Florence  Crit- 
tendon   Home. 

North  Baltimore,  Ohio — Manfred  F.  Stophlet.  Arch.,  ToleJo, 
is  preparing  i>lans  for  the  construction  of  a  two-story  brick 
and  concrete  school.      The  estimated  cost   is  $.'35,000. 

Tolpdo,  Ohio — Ronds  amounting  to  $900,000  have  been  sold 
for  the  purchasing  of  school  sites  .Tnd  construction  of  build- 
ings for  the  Board  of  Education.     Noted  Oct.   S  and  Jan.   21. 

BloominEton.  Inil. — Plans  have  been  prepared  bv  E.  C. 
Deoppers  &  Co.,  Arch.,  for  rebuilding  the  three-story  Bible 
Chair  Hall,  at  Third  and  Indiana  Ave.,  recentlv  destroyed  bv 
fire.  The  estimated  cost  is  $60,000.  R.  F.  Nesb'itt  and  Rev.  E. 
F.  Daugherty  are  Dirs. 

Krndallville,  Ind. — Rids  will  be  received  about  Mar.  Ij  bv 
F.  S.  Weber.  Secv.  Rd.  of  Education,  for  the  construction  of  a 
brick  high  school.     The  estimated  cost  is  $40,000. 

Detroit,  Mirh. — Smith.  Hinchman  &•  Grylls,  Arch.,  is  pre- 
paring plans  for  a  12-story  hotel  to  be  located  at  Lafavette 
Rlvd.  and  Wayne  St.  for  the  Lafayette  Land  Co.  Fred  Postal 
Is  Pres.  of  the  company. 


llMucork,  MIrh.  — The  Quincy  LoiIkc  of  K,  &  A.  M.  nlaiix 
lb«   I  >iiiNlnictloii   of  a    .MiiNoiilc   toinple.      The   vHtlmatod   cost   Ik 

f&ll,IHMI. 

CbifaKO,  III,  PliiiiM  hitvu  been  preiiared  by  Holnblrd  K 
Roche.  y\icb.,  Iii4  South  Mlchlgiin  Ave.,  for  Ihn  i-onHtructloii  of 
n  15  Htorv  biilblliiK  at  Ktiile  iiimI  AditiiiM  HI.  for  Muck  &  Itayii.-i, 
retail  diiiKulHiM      The  eHlliiwiletl  .oNt  Ih  $7r>ii.iion. 

lOnut  Nt.  l.oulM,  III.  liIdH  will  be  received  until  Mar.  15  by 
UiieHtei  A,  Kiibiieli.  Arch..  411  .VIlHHourl  Ave,,  for  Iho  conHt-uc- 
lloM  ..r  a  Iwo-Ktory,  13«x2!(2.rt,  high  mcIiooI.  Noted  Oct.  X 
and   .Nov.   Jii 

Ottnnn,  lll.--PlnnH  are  being  prepareil  by  William  H.  Ittncr, 
4nH  Hoard  of  Education  Hldg.,  HI.  LouIn,  Mo.,  for  the  con- 
Mtiiictlon  of  a  high  Hchool.  Thn  OMtlmatod  coNt  In  $200,000. 
Noted    Feb.    4 

Mndlnon.  Win,  HIiIn  are  being  ri-celved  bv  Claude  &  Hturck. 
Arch.  fcM  till-  <tiiiMtruetloM  of  ihe  thre<--Mtory.  7flxl05-ft.  Lin- 
coln Heboid  on  Gorliain  SI.  The  eHllinated  cost  Ih  $00,000.  C. 
H.  Teiiny   Im  Chn.  of   Md.    of   Edueallon.      .Noted    Nov.    111. 

Mlltvaiiker,  Win.  Kenwooil  Lodge,  F.  ti  A.  M..  will  build 
a  Ibii-e-Mtiiry,  55xllO-ri.  lodge  building  at  llackett  Ave.  and 
Park  PI.  It  will  be  of  rein  forced-concrete,  brick  and  terra 
cotla.      The    eHllinated    cohI    Is    $50,000. 

Milwaukee.  \VU,-  Hids  will  bo  received  until  Feb.  25  by 
LoenhoiitH  K-  Guthrie,  Arch,,  424  JefferHon  Ht,,  for  the  con- 
struction of  a  four-Htory,  56xll7-ft,  apartment  house  at  Jef- 
ferHon and  Riddle  .St.,  for  Mrs.  Olivia  Drew.  The  estimated 
cost    Ih    $75,00(1. 

^Ilaelne,  Win.— Contractn  have  been  awarded  bv  Oullburt 
&  FiiiiHton  and  C,  I),  McTlne,  Arehn.,  Rock  Island,  ill.,  for  the 
conHtiuctlon  of  a  Y.  M.  C.  A.  building  to  A.  C.  KAPPEL.  gon- 
eriil  contract.  $S1.200;  THOMAS  HEATI.NG  CO.,  heating  and 
ventilating,    $77;i7.      Noted    Sept.   3,   Oct.   X   and    Jan.   2S. 

tileimood,  Minn.— Grant,  .StcvenH,  Douglas  and  Pope  Coun- 
ties   will    construct    a    $60,000    sanatorium    at    Glenwood. 

tirnnlte  I''iiIIn,  Minn. — Yellow  Medicine,  Lac  qui  Parle,  Chip- 
pewa and  Reiivilb;  Counties  plan  to  construct  a  tuberculosis 
sanatorium.      The    estimated    cost    is    $60,000, 

Wiehltn,  Kan.  L.  M.  .Miller,  Wichita,  and  E.  J.  .Silvers, 
Waco,  Tex.,  contemplate  buihiing  a  50xl38-ft.  moving  picture 
theater.      It    will   cost   about    $75,000. 

KnnHnH  City,  Mo. —  (Olliclal)  —  Hids  will  be  received  about 
Mar.  15  bv  Keene  .i;-  Simpson,  Arch.,  for  the  construction  of  :i 
building  for  the  Hillcrest  Golf  &  Country  Club.  The  esti- 
mated  cost   is   $50,000.      Noted    Feb.    4. 

St.  I.ouIm,  Mo. — The  Development  Committee  of  the  .St. 
Louis  Jovian  League  of  Electrical  Interest  plans  the  construc- 
tion of  a  in-storv  electrical  exchange  building  near  Tenth 
and  St.  Charles  St.  The  estimated  cost  is  $500,000.  F.  D. 
Beardslee  is  interested. 

+AuNtln,  Tex. — The  contract  for  the  construction  of  a  thea- 
ter for  E.  Nalle  has  been  award<"d  to  J.  F.  JOHNSON.  Denton. 
The  estimated  cost  is  $100,000.     Noted  July  30  and  Nov.  26. 

+OkanoKan,  Wash. — The  Commissioners  of  Okanog.m 
County  has  awarded  the  contract  to  E.  D.  DAVENPORT, 
Omak,  for  the  construction  of  a  countv  court  house.  The 
estimated   cost  is  $50,000.      Noted   Dec.   10  and   31. 

+Taoonin,  A\aHh. — The  contract  has  been  awarded  to  COR- 
NELL BROS.,  at  $100,000,  for  the  construction  of  the  four-story 
building  for  the  Elks'  Hall  Association.  C.  F.  Champney. 
Seattle,    is   Arch.      Noted    July    30.    Sept.    3,    10   and    17. 

AVnlln  Walla.  Wash. — St.  Mary's  Hospital,  which  was  re- 
centl\  destroyed  by  fire,  will  be  rebuilt  at  once.  The  new 
building   will    be   fireproof.      The   estimated    cost   is   $250,000. 

Pendleton,  Ore. — It  is  reported  that  the  State  Legislature, 
Salem,  has  appropriated  $100,111)0  for  the  construction  and 
equijmient  of  a  new  wing  of  the  State  Hospital  at  Pendleton, 
"rhe   building   will    be   of   reinforced-concrete,    three    stories. 

Aulturn,  Calif. — Plans  h.ive  been  prepared  by  A.  D.  Fellows, 
Arch.,  for  the  construction  of  a  Masonic  Temple.  The  esti- 
mated cost  is  $40,000.     C.  W.   I'rundage  is  Secy. 

+<'nIexipo,  Calif. — RORERTSON  Sz  DAVIS.  El  Centre,  has 
been  awarded  the  contract  for  the  construction  of  a  high 
school  at  $45,751.  Allison  &  Allison,  Hibernian  Bldg.,  Los  An- 
geles, is  Arch. 

Fresno,  Cnlif. —  fOfficial) — The  following  bids  were  received 
Feb.  1  by  W.  F.  McClure.  State  Engr..  Sacramento,  for  the  con- 
struction of  the  main  building,  gymnasium  and  boiler  house  at 
the  Fresno  State  Normal  School:  Winget  Construction  Co.. 
$24S.K41:  F.  O.  Engstrum  Co..  $258,672;  W^.  E.  Kier  Construc- 
tion Co..  $263,600;  F.  Rolandi.  $274,300;  Howard  S.  Willianid. 
$275,913;  Alfred  Kohn  and  Foster-Vogt  Co.,  $279,590:  Frank 
Reborn.  $280,000;  Sound  Construction  &  Engineering  Co., 
$281,605;  Larsen -Sampson  Co.,  $283,000:  Vant  Sant-Houghton 
Co.,  $284,990;  L.  G.  Rergren  &  Son,  $286,472;  R.  W.  Moller. 
$287,950;  John  J.  Leonard.  $288,244:  Caldwell  &•  Son,  $288,810; 
Lindgren  Co.,  $292,855;  Somers-Lund  Co..  $293,500:  McLeran  & 
Peterson.  $294,799  ;John  .Mulder.  $29X.00n;  Alta  Planing  Mill 
Co..  $299,844;  Lewis  A.  Hicks  Co.,  $302,000;  Lange  &  Bergstrom. 
$309,763:  C.  L.  AVold  Co..  $309,955;  Louis  Cereghino  &  Son. 
$315,153:  Grant  Fee.  $331,000;  Merchants  Realty  &  Investment 
Co.,   $428,963.      Noted   Jan.   28. 

Krdondo  Heaeli.  Calif. — Plans  are  being  prepared  by  Alli- 
son &  Allison.  Arch.,  Hibernian  Rldg..  Los  Angeles,  for  the 
construction  of  a  high  school  for  the  Redondo  High  School 
District.      The   estimated   cost    is    $135,000. 

^Stockton.  Calif. — The  contract  for  the  construction  of  a 
building  for  St.  Joseph's  Home  has  been  awarded  to  JAMES 
MCLCAHY.    at    $100,000. 

Toronto.    Ont fOfficial) — William    D.    McPherson.    Free,    of 

Masonic  Temple  Corporation.  Ltd..  advises  us  that  bids  have 
been  received  and  contracts  will  soon  be  awarded  for  the  con- 
struction of  a  $400,000  Masonic  Temple  on  Spadina  St.  Noted 
Feb.   11. 

+Vancouver,  B.  C. — The  Canadian  Bank  of  Commerce  has 
awarded  the  contract  for  the  construction  of  its  bank  and 
office  building  at  Main  and  Pender  St..  to  BAYNES  &  HORIE. 
836  Howe  St.,  at  about  $100,000.  The  building  will  be  of  re- 
inforced-concrete.   three    stories. 
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Bids   received  until   Mar.   3,    101.'. 

Repairs  to  ]Mullica  River  Bridge 

Mt.   Holly.  N.  J. 

Sealed  proposals  for  repairs  to  bridge  at  Cliestnut  Neck, 
New  Jersey,  will  be  received  by  the  Boards  of  Chosen  Free- 
holders of  Atlantic  and  Burlington  counties  on  Wednesday. 
March  3rd,  1915,  at  12:00  noon,  at  the  Burlington  county  court 
house  in  Mount  Holly,  New  Jersey,  and  opened  immediately 
thereafter. 

All  bids  must  be  accompanied  by  a  certified  check  in  a 
sum  equal  to  ten  per  cent,  of  the  total  amount  of  the  bid. 
payable  to  the  order  of  the  county  collector  of  either  Atlantic 
or  Burlington  county,  to  insure  that  a  bidder  will  enter  into 
a  contract,  if  so  ordered  by  the  counties,  as  a  result  of  the 
bidding. 

Plans  and  specifications  are  on  file  in  the  office  of  the 
Atlantic  County  Board,  Real  Estate  &  Law  Building,  Atlantic 
City,  New  Jersey,  and  in  the  office  of  the  Burlington  County 
Board,  No.  11  Main  street.  Mount  Holly,  New  Jersey,  and  rr.ay 
be  obtained  from  A.  H.  Nelson,  county  engineer  for  Atlantic 
county,  No.  636  Guarantee  Trust  Building,  Atlantic  City,  New 
Jersey,  or  from  James  Logan,  county  engineer  for  Burling- 
ton county.  New  Jersey,  Mount  Holly,  New  Jersey,  by  de- 
positing $.5.00  as  a  guarantee  tor  the  return  of  same.  Such 
deposit  will  be  refunded  provided  the  plans  are  returned  in 
good  condition  by  noon  March  4th,  1915,  otherwise  such  de- 
posit  will   be   forfeited. 

The  committees  reserve  the  right  to  reject  any  or  all  bids. 

The  successtul  bidder  will  be  required  to  furnish  a  bond 
approved  by  the  solicitors  of  the  Boards  of  Chosen  Free- 
holders of  the  counties  of  Atlantic  and  Burlington,  in  an 
amount  equal  to  twice  the  contract  price,  for  the  faithful 
performance  of  the  work,  which  bond  will  remain  in  force 
and  effect  for  a  period  of  one  year  and  will  be  held  to  guar- 
antee that  the  completed  work  will  remain  safe  and  sound 
from  defects  of  workmanship  or  material  for  a  period  of  one 
year.  Should  the  contractor  fail  or  neglect  to  promptly 
remedy  any  defects  that  may  appear,  after  notice  has  been 
given  him  of  any  such  defect,  the  counties  reserve  the  right 
to  do  such  work  in  any  way  that  may  seem  to  them  best 
and  to  charge  the  contractor  with  any  and  all  costs  of  same. 

Bidders  must  acquaint  themselves  with  the  i)lans  and 
specifications  for  the  work  and,  by  personal  examination, 
satisfy  themselves  of  the  nature,  character  and  location  of 
the  proposed  work,  that  no  misunderstanding  may  arise  in 
regard  to  the  character  and  quantity  of  the  work  to  be  per- 
formed   by   the   contractor. 

The  blank  form  of  proposal  attached  to  these  specifica- 
tions must  be  used  In  making  out  the  bid.  The  prices  must 
be  written  as  well  as  stated  In  figures  in  the  proposal,  and 
any  proposal  not  in  accordance  with  the  Instructions,  or  not 
on  the  blank  furnishe<l,  will  be  rejected.  If  any  discrepancies 
occur  between  the  written  and  figured  prices,  those  most 
favorable  to  the  counties  will  be  taken  as  the  intention  of 
the  bidder. 

Proposals  will  be  entertained  only  from  parties  who  have 
at  their  command  the  necessary  capital,  plant  and  experience 
for  properly  doing  the  work.  Each  bidder  shall  file  with  his 
bid  a  sworn  statement  scttiiig  forth  his  experience  and  the 
location  of  some  work  of  Himilar  character  and  magnitude 
that   he   has   built   elsewhere,   as  an   evidence   of   his  ability. 

The  bidder  to  whom  the  contract  may  be  awardeil  will  be 
required  to  execute  the  contract  with  surety,  within  ton  (10) 
days  from  the  date  of  service  of  notice  to  that  cITfCt;  and  In 
case  of  failure  or  neKlect  to  do  so,  he  will  be  considered  as 
having  abandoned   It. 

Each  bid  niiist  state  the  full  name  and  luldrcHs  of  the 
maker  ;ind  each  bid  must  bo  presented  by  the  maker  or  by 
a  properly  authorized  representative  at  the  hour  provided 
for  the  receiving  and  opening  of  the  bids.  Mailed  bids  will 
not  be  accepted. 

Envelopes  containing  proposals  must  have  endorsed  there- 
on:   "Proposals   for   repairs   to   Mulllca    Hlver   Bridge. " 

By   order   of   the   Hoards   of  Chosen    Freeholders. 
A.     H.     NKL.SON, 
Atliiiitlc    County    l-Inglneer. 
JAMK.M     l,(>(!AN, 
liiirllngtoii    County     Kngliieer. 


Bids    received    until    Feb.  24,    1915. 

Intercepting  Sewers 

OFFlCI.\L    NOTICE    NO.    9. 
PUBLISHED    BY    AUTHORITY    OF    THE    SEWERAGE    COM- 
MISSION   OF    THE    CITY    OP"   MILWAUKEE. 

Milwaukee,    Wis.,    January    15,    1915. 

Sealed  proposals  for  constructing  intercepting  sewers  ant 
connections  on  both  sides  of  the  Milwaukee  River  in  the  City 
of  Milwaukee  will  be  received  by  the  Sewerage  Commission 
at  its  office  in  the  City  Hall  until  2:00  P.M.  on  the  24th  day 
of  February,  A.D.  1915,  at  which  place  and  time  the  proposals 
will  be  publicly  opened  and  read. 

The  work  to  be  done  is  divided  into  two  separate  contracts 
numbered   9  and  10. 

Number  9  en.braces  the  construction  of  an  intercepting 
sewer  and  branches  on  the  east  side  of  Milwaukee  River  from 
a  point  below  the  Dam  to  the  intersection  of  Broadway  and 
Detroit  Streets,  and  requires  the  construction  of  approxi- 
nii-tely : 
i"S27   ft.  brick  and  concrete  sewer  in  open  cut  from  30"  to  51" 

diameter. 
3992   ft.    brick   and   concrete   sewer   in   tunnel  from    30"  to   51" 

diameter. 
3S44   feet   terra   cotta   pipe   sewer   from    10"   to   24"   diamefer. 
1762   feet   of   manholes   and    pile   and   timber   foundations. 

Number  10  embraces  the  construction  of  an  intercepting 
sewer  and  branches  on  the  west  side  of  Milwaukee  River  from 
the  Hoi  ton  Street  viaduct  to  the  intersection  of  West  Water 
and  Fowler  Streets  and  requires  the  construction  of  approxi- 
mately: 
S4S0  ft.  brick  and  concrete  sewer  in  open  cut  from  30"  to  4S" 

diameter. 
2340  feet   terra  cotta  pipe  sewer  in   open  cut  from  10"  to  18" 

diameter. 
1105  feet  of  manholes  and  pile  and  timber  foundations. 

All  as  shown  upon  the  plans  and  described  in  the  specifi- 
cations now  on  file  in  the  office  of  the  Sewerage  Commission. 

The  time  allowed  for  completing  each  contract  shall  be 
two  hundred  and  fifty  (250)  working  days.  (Working  days 
meaning  such   as  are  particularly   described   in   the   contract.) 

The  liquidated  damages  for  not  completing  the  work  with- 
in the  time  agreed  shall,  for  each  day's  delay,  be  an  amount 
equal  to  one-half  of  one  percentum  of  the  aggregate  cost  of 
the  work  embraced  in  the  contract. 

Each  proposal  must  be  accompanied  by  a  cash  deposit  of, 
or,  in  lieu  tiiereof,  by  a  certified  check  drawn  upon  a  national 
or  state  bank  doing  business  in  the  City  of  Milwaukee,  to  the 
order  of  the  "Sewerage  Commission  of  the  City  of  Milwaukee," 
for  the  following  sums;  failing  in  which  the  bid  will  be  re- 
jected: 

For    proposals    Number    9.    $38,500.00. 

For  proposal  Number  10,  $25,000.00. 

Specifications  and  blank  forms  of  proposals  can  be  ob- 
tained, and  details  plans  examined,  at  the  office  of  the  Sew- 
erage  Commission  in  the  City  Hall. 

The  prices  must  be  written  in  the  proposal  and  also  stated 
in  figures.  In  case  of  variation  the  written  prices  will  pre- 
vail. 

All  cash  deposits  cr  certified  checks  deposited  by  bidders 
to  whom  the  contract  Is  not  awarded  will  be  returned  upon 
application  to  the  Secretary  of  the  Commission  after  the  con- 
tract has  been  awarded  or  after  the  rejection  of  all  bids.  The 
cash  depo.Mit  or  certified  check  which  may  be  deposited  by  the 
successful  bidder  will  be  returned  to  htm  ns  soon  as  the  con- 
tract Is  properly  »xecuted  and  approved  by  the  City  Attorney 
and    Sewerage    Commission. 

Full  sets  of  detail  plans  will  be  sent  to  any  contractor  de- 
siring  to   bid    upon    receipt    of   ten   dollars    ($10.00). 

The  Sewerniie  Commission  of  the  City  of  Jlllwaukee  re- 
serves llie  right   to  reject  any  and  all  blils  submitted. 

J.   H.   FOWl.ES.  Secretary. 
Couiiterslyiu  d: 

l,(>ri.-<   M     KOTKCKI.  <'otnptroller. 

II  S.  RNC.INEER  OFFICE,  405  Customhouse.  Cincinnati,  C 
January  30,  I'.tl.l. — -Sealed  proposaUi  for  constructing  and  do- 
llvering  two  .st.  el  P'uel  Flats  Nos.  IS  jind  1'.',  and  one  steel 
Harge  No  1  r.,  will  be  received  at  this  olllie  until  2  i>.m.,  March 
2,  I!iir,.  iiiid  then  publlelv  opened.  Information  on  application, 
II    Jl-MtVKY.    I.t     Col  ,    ICngrs 


I'Vliniaiv   VTi.    P.M. 
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*noiioti<it    work    iiilv<ill»...l    III    KNcJINICKHINci    NICWS 

HhUoiiut''*   I'liiilriit'l   nu'iinli'il.      Tin-   niiiiU'ii   »(   IiUIiU'Ih  iiwunltU   i<i>iilnii-tN  iir«  hi'I   In  ('AI'ITALS. 


IIAII.WAVM 

\  Irulnlii — Rnrtforil-WUllw  Soiiihoiii   lly. — ThU  comiiiiny   Iiuh 
iii-rii   (11  Kiiiilo-il   to   coiiKlriicl    (lif    |iid|ioHi<il   nillwiiy    fruin    Uail- 
I         ford    to    WIIIIn.    Vit..    iilxiiit    :'.'>    iiiIIcn.      .1     L.    VauKllilll    Ih    i'ruM., 
I  K.    K.  StioiiK.   Vloi'-ricH.   mill    \V     I.    fiiHtlj-,  Srry. 

(irorBln    -Atliiiitlc.    WavcroMn    .V;    Northmi    l(     It.  — l'ri<lliiiln- 

,         nry   nrniMui-ini'iilH   iiri>    Ix'Iiik    iimdo    liy    thin   roniimny    to   Htiiit 

work    Hoon    on    tlu'    i-onHtriii'tlon    of    Its    proiioHi'il     llii«     from 

KlnKiiloixl  to  Kolkoton,  iiliout  ;.':!  mllca.     L.  .lonnHOii,  St.   MiiryN, 

a»..   Ik   I'ri-.M.   mill   <!i>ii.    M^r. 

1  TrBnr»««>e — NiibIivIIIc.    Chiitliinooirn     &    St.     houlH    Uy. — Ac- 

'        oordlnu     to    itrritM     rcportii,    tlilti    coiniiiiny    contcnipliitcii     the 

;         coiiHtrucllun     of    ii     two-inllr     cxtonMlon     from     Sholliy  vlllo     to 

I         Svlvmi    t'lty.    Tcnn.       Huiiti-r    MclJonuld,    NiihIivIIIv,    Ti-nn.,    Ih 

fh.   ICnKr. 

KnniMiii- -St.  I..oiil!«  *  San  Kranclsiro  UK. — Aorordlnn  to 
lireuM  ri'ports  thin  roinpmiy  conlomplatrM  tin-  count  ruction  of 
u  branch  lliu>  from  a  point  noiilh  of  Maxtcr  SprliiKn,  K-in., 
to  Miami.  Okla.,  ahout  ir>  inllcn.  K.  C.  Jonah,  St.  I.ouls,  Mo., 
In  i"h     KnKf. 

.%rkiin«nii^MI»aourl  &  North  Arkannnn  U.R. — IMann  arc 
tn>IHK  connlilcrod  by  thin  company  for  the  coiintrurtlon  of  n 
four-mile  npur  line  from  t'otton  Plant,  Ark.,  to  the  timber 
land  recently  luirchaned  by  Trice  &  Co.  K.  M.  Wise,  Harrison, 
Ark,  In  Cell     Mi;r. 

.\rknnnnn — .\rkansns  Kantorn  H.  R. — This  company  plans 
to  exteiul  Itn  line  from  Turrell  to  Earle,  Ark.,  about  seven 
miles       K.   K.   Gary.  Turrell,   In   I'res. 

TrxaN — S.m  Heiiito  &  Ulo  Orandc  Valley  R.R. — ThUs  com- 
pany contemplaten  the  extension  of  Its  line  from  San  Benito, 
Tex",  to  the  coal  fields  in  Zapata  County.  E.  E.  McLellnn, 
San    Benito,    Is  Oen.    Supt.    and    Ch.    EnK>'. 

Trxaa — Panhandle  »t  New  Mexico  Ry. — This  company  Is 
lielnft  ortcanlzed  for  the  purpose  of  constructing  a  railway 
from  hubhock.  Tex.,  to  Roswell,  N.  M.,  about  :;no  miles. 
Alpheus  Judd,  Lubbock,  and  J.  S.  Orlscom,  Sweetwater,  Tex., 
arc    Interested. 

Oklnhomn — Alva.  Buffalo  &  Colorado  R.R. — This  company 
has  been  Imorpor.Tted  to  construct  a  r.Tilway  from  Buffalo 
to  Rosston.  «ikla.,  about  20  miles.  The  incorporators  include 
J.  H.  Moran.  I,.  A.  Walton,  George  Stafford  and  L.  L.  Walton, 
all  of  Alva,  Okla. 

Oklnhomn — St.  Louis  &  San  Francisco  Rv. — See  item  under 
Kans:is. 

\e»T  Mexico — Panhandle  &  New  Mexico  Ry. — See  item  under 

Texa.>< 

^Idnho — Orepon  Short  Line  R.R. — This  company  has 
awarded  a  contract  to  the  UTAH  CONSTRUCTION  CO.,  Ogden, 
Utah,  for  the  construction  of  a  600-ft.  tunnel  on  Its  Yellow- 
stone line  near  Ashton,  Idaho. 

+rnlifornin — Chowchilla-Pacific  R.R. — A  contract  has  been 
awarded  by  this  company  to  CHADWICK  &  SYKES,  INC., 
S;in  Francisco,  for  the  construction  of  a  three-mile  extension 
to   its   line    to   the    new    town    of    Robertson,    Calif. 

ELKCTRIC    n.VILWAYS 

GrrrnHeld.  Mann. — Plan.s  are  being'  considered  by  the  Con- 
necticut Vnllev  St.  Rv.  Co.  for  the  extension  of  its  line  on 
Silver  St.     Cha'rles  W.  Clapp,  Greenfield,   is  Ch.   Engr. 

Lronilnnter,  Mann. — The  Worcester  Consolidated  St.  Ry. 
Co.  has  applied  to  the  City  Council  for  a  franchise  to  con- 
struct an  electric  railway  in  Leominster.  H.  C.  Page,  Wor- 
cester,   is   Gen.    Mgr. 

+Strntfnrd.  Conn. — The  Wllkenda  Land  Co.,  214  Newfield 
BIiIr.,  Bridgeport,  has  awarded  the  contract  to  FRED  T. 
LEY  CO.,  INC.,  Springfield.  Mass..  for  the  construction  of 
the  electric  railway  from  Stratford  to  Lordship  Manor,  about 
three  miles.  William  G.  Smith,  51  Leavenworth  St.,  Water- 
bury,    Is    Engr. 

RalTalo,  X.  Y. — Plans  are  being  prepared  by  the  Inter- 
natlon.'il  Ry.  Co.  for  double-tracking  its  West  Utica  St.  line 
on    Ferry   St.     J.   C.   Sheldon,    Buffalo,   is   Pur.   Agt. 

Cirnrva,  X.  Y. — The  Geneva  &  Auburn  Ry.  Co.  contem- 
plates double-tracking  its  line  on  Exchange  St.  from  Seneca  to 
Lewis  St.     George  Everlll,  Waterloo,  N.  Y.,  Is  Ch.  Engr. 

.\tlantn,  Oa. — The  Georgia  Ry.  &  Power  Co.  contemplates 
extending  Its  line  to  the  site  of  Emory  University.  W.  H. 
Sniaw  is   I'ur.   Agt. 

Hrndrrnon,  Ky. — The  Henderson  Traction  Co.  has  applied  to 
the  City  Council  for  a  franchise  to  construct  an  extension  to 
Its  line  from  Henderson  to  Owensboro.  William  A.  Carson. 
Evansvllle.  Ind..  is  Gen.  Mgr.  and  I'ur.  Agt. 

Kiel.  Win. — The  Sheboygan  Ry.  &  Electric  Co.,  Sheboygan, 
will  build  an  extension  to  Elkhart  Lake.  Kiel,  New  Holstein 
and   Chilton.      Edward    Hammett   Is  Gen.   Mgr. 

Little  Falln.  Mlnn.^ — The  Minneapolis  &  Central  Minnesota 
lly.  Co.  is  preparing  plans  for  the  construction  of  an  electric 
railway  from  Little  Falls  to  IMerz.  E.  G.  Potter,  Andrews 
Bldg..    Minneapolis,    is    I'res. 

Coirerv-lllr,  Kan. — The  Union  Traction  Co.  is  considering 
Plans  for  the  extension  of  its  line  from  Coffcyvlle,  Kan.,  to 
Pryor.  Okla.     H.  A.  SIggins,  Coffeyvllle,  Is  Secy,  and  Pur.  Agt. 


Knnnnn  <'lt).  Mo.  The  Cliy  Council  ban  granted  a  frnn- 
chine  to  ihe  .Mi'lropolltiin  SI  Ry.  ('o.  to  double-track  ItH  line 
on  fi/lh  SI  from  Swoiie  I'urkwuy  to  Elmwood  Ave.  A.  E. 
Harvey.    Kannan    Clly,    In    <"li.    Engr. 

tit.  l.itiiU,  Mo.  The  i:nlted  llyn.  of  St.  LouIh  contnmplateM 
the  exieiiHloii  of  Itn  l<>urtli  St.  line  through  the  Lafayette 
i'ark  Ulnlrlrl.  Robert  McCulloch,  SI.  l.,ouiH,  Is  I'res.,  Gen. 
Mgr.   and    I'ur.    Agt. 

Clrburnr,  'l>»,--Thc  .Southwentern  Traction  Co.,  Temple, 
Tex.,  loiiteinplalen  all  extennlon  between  Cleburne  and  Bal- 
llngir.      W    <;.    Ilaag   In  (ien.   Mgr. 

Mnrnhnll,  Tex, --An  application  has  been  made  by  the 
Texan-Loiilnlaiia  Traction  Co.  to  build  a  ntrcet  railway  In 
Marnliall 

I'orl  Arthur,  Tex. — The  I'ler  Ry.  Co.  will  noon  begin  con- 
ntruclloM  on  Its  line  from  Proctor  .St.  and  Auntln  Ave.  to  the 
end   of   Ihe  cauneway  on    the   ple.-inure   plern. 

Mtnyton,  «»re. — The  Went  Slayton  Power  &  Ry.  Co.  Is  con- 
nlderliig  pl;ins  for  Its  proposed  railway  between  Salem  and 
liant    Sliiylon.      10.   O.   Stafter   Is   Interested. 

Snn  Frnnrlneo,  fnllf. — M.  M.  0',Shiiughiiensy,  City  Engr.,  is 
preparing  plans  for  the  extension  of  the  municipal  electric 
railway   through  (Jolden  Gate  i'ark.      Estimated   cost,   $200,000. 

li(;ht,  hkat  axd  powkr 

Holyoke,  .Mnnn. — It  Is  reported  that  the  Municipal  Gas  and 
Electric  Department  will  spend  about  $50,000  for  new  gas 
mains,  to  be   laid   by  city  forces. 

+  >'ew  llnven,  4'onn. — The  Winchester  Repeating  Arms  Co. 
has  awarded  the  coiitr.ict  for  the  construction  of  an  addition 
to  Its  gas  plant  on  Newhall  St.,  to  the  WESTINGHOUSE- 
CHURCH-KERR  CO.,  New  York.  The  work  includes  the 
building  of  a  150-ft.  stack.  The  approximate  cost  is  $9000. 
Noted    Feb.    4. 

+New  York.  IV.  Y. —  (Borough  of  Brooklvn)  —  (Omciai)  — 
The  contract  for  electrical  e<iuipment  in  new  J'ublic  School 
50,  Driggs  Ave.  and  South  Third  St.,  Borough  of  iirooklvn. 
has  been  awarded  to  the  .lANlJOUS  ELECTRIC  EQUIPMIOXT 
CO.,  109  West  31st  St.,  New  York,  at  $10,253.  List  of  bidders 
noted  Feb.  11. 

New  York,  X.  Y. —  (Borough  of  Manhattan) — (Official)  — 
Bids  were  oiiened  Feb.  18  by  the  State  Hospital  Commission 
for  heating,  plumbing  and  drainage,  and  electrical  work  in 
new  buildings  at  the  Manhattan  State  Hospital,  Ward's  Island, 

(A)  building  for  100  male  patients,  (B)  building  for  150  male 
patients,  ((")  building  for  2iiii  patients:  Heating,  ( .\ )  Walker 
&  Chambers,  222  East  41st  St.,  New  York,  $11,210:  Gaylord 
Engineering  &  Construction  Co.,  Binghamton,  $11,940;  Te'wan, 
ilahaney  &  Munro,  Inc.,  New  York,  $12,334;  (B)  Walker  & 
Chambers,  $11,425;  Gillis  &  Geoghegan,  New  York,  *11,5;mp: 
Philip  &  Paul.  166  East  120th  St..  New  York.  $11,753:  (C) 
Walker  &•  Chambers,  $16,200:  Child  &  Scott,  New  York  $17  414- 
Pbilp  &  Paul,  $17,S42.  I'lumbing  and  drainage,  (A)  James 
Harley  I'lumbing  Co.,  Brooklyn,  $10,045;  James  Harlev.  16 
Court  St..  Brooklyn,  $10,471:  P.  F.  Kennv  Co..  New  York, 
$11,17S:  (B)  James  Harley  Plumbing  Co.,  $il„S79;  (C)  $10,074- 
James     Harley,     (B)     $12,242:     (C)     $10,996;     I'.     F.     Kennv     Co, 

(B)  $1.!.134:  (C)  $11,313.  Electrical  work,  Lewis  H.  Woods. 
2355  Jerome  Ave..  New  York,    (A)    $4693;    (B)    $5043;    (C)    $5SS7- 


T.  Frederick  Jackson.  Inc..  94  John  St..  New  York,  (A)  $4629 
(B)  $5076:  (C)  $5.S43:  Jandous  Electric  Equipment  Co.,  10 
West   31st  St.,  New   York,    (.V)    $4970;    (B)    $5296;    (C)    $5825 
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+Xew  York,  X.  Y. —  (Borough  of  Queens) — (Official) — The 
contract  for  electrical  equipment  in  new  I'ublic  School  91. 
Central  Ave.,  Glendale,  Borough  of  Queens,  has  been  awarded 
to  the  JANDOUS  ELECTRIC  EQUIP.MENT  CO.,  109  West  31st 
St..   New    York,   at   $9268.      List    of   bidders   noted   F'eb.    11. 

Pleannnt  Valley.  X.  Y. — At  the  request  of  residents  of 
Pleasant  Valley,  the  Central  Hudson  Gas  &  Electric  Co., 
Poughkeepsie,  has  prepared  estimates  of  the  cost  of  supply- 
ing the  village  with  electricity.  The  cost  of  the  transmission 
line  and  equipment  for  40  street  lamps  is  estimated  at  $10,000. 
F.  M.  Stark,  Poughkeepsie,  is  Pur.  Agt.  of  the  Central  Hudson 
Gas  &  Electric  Co. 

Rome,  X.  Y. — Bids  will  be  received  until  Mar.  1  bv  (Tharles 
R.  Mahady.  I'res.  Bd.  of  Mgrs..  New  York  State  Custodial 
Asylum.  Rome,  for  heating,  plumbing  and  electrical  work 
for  a  new  dormitory  building.  Lewis  F.  Pilcher,  Capitol 
Albany,    is    State    Arch. 

Keyport,  X.  .1. — The  Board  of  Public  Utility  Commissioners 
has  granted  the  Standard  Gas  Co.  permission  to  issue  bonds 
tor  $22,193  to  be  used   for  extensions  and   improvements. 

Pnrkernbiirg,  ^V.  Vn. — Press  reports  state  that  the  Park- 
ersburg,  Marietta  &  Interurban  R.R.  Co.  will  begin  work  this 
spring  on  a  $500,000  generating  station  in  Parkershurg  to 
replace  the  present  power  house.  Sandeison  &  Porter,  52 
William  St.,  New  York,  N.  Y.,  is  Consult.  Engr. 

JnckNon,  Minn, — A  special  election  will  be  heid  Mar.  13 
to  vote  on  the  question  of  issuing  $160,000  in  bonds  to  be 
used  for  the  construction  of  a  municipal  electric-light  and 
power   plant.      L.    A.   Scott    is   City   Clk.      Noted   Oct.    S   and    22. 

Vinton,  lin. — See  item   under  "Water  Supply-Irrigation." 

Cleveland,  Tenn. — It  is  reported  that  S.  E.  De  Freese, 
Chattanooga,  Tenn..  will  establish  a  gas  plant  at  Cleveland, 
estimated    to    cost    $65,000. 
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Cleveland.  Ohio^The  Cleveland  Ry.  F°- L^t^^r,^?fY^  ^owlr 
■.^ou^sV^tl    e"foc^tir;f  ^Ar^^^rii.^'^  ^Vstr  St.. 

''"'nitcheirind.-lt   is   reported   that   the   city  /«  .^"^'f^j'll 

struction     of    »    ">""'.<;'P^'  .,,    i^„t»r    into   a    five-year    contract 
-inrl    Oct     15     1914;   Jan.    1    and    Jl,    ISla. 

?o°sY"o^f  ^h%"li'n°e^^-^f/^be^'lbrt%ro'(fo'.^^fd^w,U   L    provided 

t^h^-p^int  tiU^eobtalnea  from  Fremont.     Noted  Nov.   2b. 
tne  piani  «  reoorted   that   work   will    shortly   be 

he.^ur^onli'n'uil'ici^aVe^rr-^J^  for  the  town.     J.  P. 

Davis.  Windsor,  Mo.,  is  Engr.-in-Charge.  m,.niriDal 

Hale.    Mo-The    town    is    prep^rmg    to    instan^^ 

tlfd"on^e-^\l'^^p'''en^ine^|%£i^f3.a  a   ^^^,^t^^^}^::^l 

ronltruction   of  a  power  plant   for   the  hospital. 

"""^Jlleo-bur^.   W-»h,-It    is    -ported    th,,,h      City    Counc^i. 
contemplates     improving     ^he     municipal     eiectrcB^^    ^^.^^^ 

?.\utpVenVTo^^^f|p°^      -£-al^'-    considered.      K.    U 

B.iticr  ii  Mcr    and  Supt.   or  trie   piani. 
utler  IS  .ugr.  anu        y  Service  Corporation  of  America 

p.ai^s""a^'c^Td>^?oVeP^r{frf?^ 

JTrsf^ofl^'isea^nt^'-wtl^  ge  V^iflV  fn^Io^n^te'lano.  cLtin.  $40  000 
+  Munte«ano.  Wash.-The  .^'orthwest  Electric  &  \^  ater 
WoTks  has  awarded  the  ^co3^;:^'=<5„„^°t'ruaion.'"to''"\h"e  LAMB 
new  power  plant,  now  unaer  i-""=  contract  includes  Gen- 
MACHINE  CO..  Hoquiani.  ^^^'l>J.V,boi^rds  motors  etc.  Noted 
eral    Electric    generators,    switchboaras,    moiui    . 

''"+Hld«elleld.  AVa-h.-A    contract    for   the   construcUon   of^a 
transmission    line    to    f";^";,\\,«,"^'^f-^,.'S..aUle.     Th-  contract 
fnX.1;s   Voi^e^.'   ov•eVh^ad^w^rV>^.  ''street    lamps,    transformers, 
motors,  etc.      Noted   Dec.   31. 
build    a    brick    boiler    house    ,U    US    Hicnmon  ^^.^  ^.^^ 

?n'^'tS\'fed''     rVce^rTrS;    A^JvVn^v..    wi?l    be    in    charge    of 
the  wor    .  reported  that  the  McQuay  Tanning 

CO  "wm    spend-     "^uT'U'lo'^a"o''Tn\-n.a^  its    boiler    house 

and  power'plant.  and  adding  new  equipment. 

imiD<ii:s 

»•—       It    is    reported    that    the    Metropolitan    I'ark 
Cor^i^^slon  -^-u:;;;l\a\^;;tr Ust.ucUon   of  a  bndge^  .^ross 

*c^o^st?s'^V50.or^'':.o;^°'".^^'iral°,rn.'°ir,^^B-°cSn    St..    Boston,    is 
Ch.   Engr.   of  the  Comn. 

«f...      It    la    reported    that    the    town    has 
vot^VVm  ^r.!"opHau"or7^"thl  c'oTtructlon   of  three  steel   or 

concreti;   bridges. 

„  />,<n„in|\ The  Dravo  (  ontracting  i  o.. 

4.Hltti.biirKh.  Penn.— (0»nc  al)       ine   1  r.i  founda- 

Noted   Sept.    24    and   Oct.    X. 

„  I.    I.   ...norted   that   the   following   bridges 

llendlnir.   Penii.— It     "   ,','',VS   fhi«   ve.ir-      Leaf  Creek    Bridge; 

will   1..-   biillt   In   Berks  (  ","'    y^^^;,"/r,"aj„„)    over  Hay  (Voek; 

Whit,-    M.s.r   Bridge    <^o'\'^''^,^^.',V)%,ver   the  Schuylkill   Hlver; 

LeeHport    "ridge   ( pre  vlou«ly   not< 'I )   <'V.  r   w  ,      mldno    In 

^iTrr-ir'BlJlcr.-'rSge  "of  Vh/ '^.r^rini'mJa    brufge.      C.     K. 
Sandiri  Is  Engr.  of  BorTcs  County. 


D„„«  Thp  Board  of  Commissioners  of  Mercer 
Coirno'"p"ansTo"cTn's'?ruc'?°a  17r,?ft,  steel  bridge.  L.  E.  Burn- 
side     Grove    City.    I'enn..    is    Engr.-in-Charge^ 

'  „  Tf   i=   rpnnrted   that   the   Commissioners  of 

Sunbury.   I'eni..— It   IS   ^eporlea    inat   i        construction    of    a 

Northumberland    eounty     contemplate    t        ^^^^y^^^      Herndon, 

^'oV'tllm\%%°fand^l?'^ou'n5:!;a^'rp"o^t   Trevorton,   Snyder  County. 

The  estimated  cost  IS  $   .0  000.  ^^^^    ^^^    ^.^^^^^^ 

LouisMue     IV.  reported  that  Harry  W.  Alcorn,  City 

En?r"  wm"^ave""p-i:ans'com'J,irtld   about   Mar.    1    for   the  pro- 
posed'n"v   bridge   at   East   Tuscarawas  Ave. 

poseu  mfflpiill— The  Board   of  Commissioners  of 

Cra^.'\"o^'fc^ol!J:irh*|^£n  no^.ee^of  its  i^^^^^^^^^ 

?e^^ac^e"t'lfe%fcf  rf  «;o^£f  r 

^hTMUlTr  R°d.  '?;;"t'he"cit'^y"'of"  B°u"cy;us'^^H.  A.  Biebighauser  is 

County  Audr.  ^^^  ,_^^._^^^s    ^viU    be     received     until 

C.nc.nnat.,    0!^.'»7g<"«^CaVd   of   Commissioners   of    Hamilton 

Keport  -^"    •*  reported  that  bids  will  be  asked  about 

^°a1f^TlirT°^Vn^sl!r;.  "^^"^  F*  S{h^fmn   is  County   Engr.     Noted 
\UK     27,   Oct.    1    and   Dec.    10.    1914.  .,    ,u„ 

'      „       -w nhin— \   recent   court   decision   has  declared   the 

for"",""  So'SV^^ot  '    ?.<nf°"««S;:f","  .55"'!.  " 

over  the  Miami  River  at  \  me   St.     Plans  can  lor  a  -h 

of  bridge  known  as  webbed  concrete    and  the   est.m^         ^^^^ 
is    $200,000.      The    citizens    ^m"    be    askea    to    vote 
issue  to  pay  for  the  work.     Joseph  Mejeis  is  x^n.  "^ 
'"'i!„"e„'ste.      OMo-^.Officia^)-Bids     will     be     r   ce.ve^d    ^until 
]^  C^'Snty^^YorSh^e    sS^el^^tfef  of    the    Mi^ke^^^^^^^^^^ 
Bridge.    No.    1046     over    the    Hocking^^  River     Green  ^^^^^^ 

Sl^ek^r-fole\'^^Tof,f,?s"hllr  cfeor'l^'j.^G^arV^^i't  is  County  Audr. 
0     E   'Mvers    is    Clk     of   Comrs.  . 

\j.    c.   .".>c  rotfirinll The    County    Commissioners 

havt\T"rf  eT  thrro7t^?c'^^f^^bI^^^ 

?IJ5W^CO^.?^Ne\i?^ci'^t?^.Vnr^^o'Jed%l'{>^X^l"^'' 

Lima    Ohio-Press   reports  state   that   the   contract   will  be 
awa%'dTd   about   Mar     15    fo^   the    construe  lon^^of^  th^e^P.n    |^ 

CV'a'bridge  at  ^"°mbPerSt.%U.   Vernon.      The   estimated   cost 
is    $20,000. 

,...„st    To,v„,    OHi«-<Omci^.,>^^Bids    v^n^b^^ 

r-U  o'nil'^ori   [l'^^'[r3.'°FVl!l  ^r&".lferle,   Hamilton,  is 
County    Surv.      .Noted    Feb.    11 


Tiffln.  «hi«-The  Board  of  Comn^issioners  of  seneca  County 
^?e^k°•ft*^'Bl'J.o•n!l^lue'a^^d''![e^*lno^°J.    *Ea°ch"wlVl^be  t  100-ft.  span. 

T.m«.  0'.'«-Hids  will  be  leceived  u^til  Mar.^  6^by^_^t_he 
nrof°2s's;;\uriVTd|'e'sfn'Thr*crou'n'i?.    'The    estimated   cost 

"  warren.  "«.'«-l'\ans  have^bee;;.Pr|Pare<l  f°>-^3a  -w^brldge 
over  the  Mahoning  River  at  Summit  bt  ^t  '"^hlch  Trumbull 
the  bridge  will  cost  at  J^' f  \h*/*'?{'"-  the  remainder.  The 
Vt^ucl^rrwiirbe    !25-T-lon"g   and    4'3'''ft.    wide.      B.    F.   McKee. 

la   County   Audr. 

•    I      Th..   (^niintv   Council   of   Marlon   Lounty 
ludlnnaiiollM.    Ind.— The    <  ounty    i  ouii|.  $120,000    for 

i-/:,^r"o;:s{v;;ui;;n'^';w;r'ye^."!;?3}?A'°V75.ooS  >«  for  a 

bridge  over   Fall   Creek   at  Shrlver  Ave. 

He-»e.«er.     V^'-T, '^'"i^''\V,,-Von:r  "'!f    Jaspert'ounty""'- 
rhi;';^n^r:ctro.;^f'^rx^l5yi;{gl::r'°'i^"-."Hi.^.Lnd    U   county 

.o\\?.'-f?r»e,''McV\..lJib.\r"J:'fj;r    tlje    constru^ 
bridge    on     reli.forced-concrcte    a        "     "ts     IN  a^ 


l'VI)niarv 


i:m:. 
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I'rurin,  III. —  I'lunn  iiro  Ix'liiu  |irr|iiiri<il  rm-  llir  coiinI  i  ui- 
lloii  of  i>  tfiOO-ft  brlilur  III  Sixilli  AiliililH  H(.  II  will  lie  of 
Klrt-I  oil  ronrri<(i<  |ii'ili<Ntiilfi.  iiml  will  liiivx  'JTi  h|iiiiih.  TIk' 
piiIIiiiiiKmI  toNi  Ik  $li)!i.iin(i  llnlrlrk  &  Ctithruitp,  IIS  MiUxn 
St..    KiiimuM   flly.    .M".    Ih   CiiiihuIi.    I'limr. 

Hliripp,  Win.  lOlllrlitl)  \Vi<  iirr  iiiIvImpiI  by  Jiiiiikn  Mill- 
Icr.  lllKliwiiy  I'ciiiii  tif  Itiicliii'  ('iiiiiily.  Hint  pluiiH  fiir  lli.< 
propoHiMl    lirUlKi'    III    Ml     I'li'iiitiiiil    iiri<    mil    yni    f(iiii|>li'li<il,   iiiul 

thnt   tlir   woiK   will   iiruluilily   iii>i   Uv  iiilvrrtlOKd   fur  hoiiih   tl 

.N'oIpiI   J II II     7 

Anatnuan.  loivn  IIIiIh  will  \tv  rccrlvrd  until  Id  ii.tn.,  Mar. 
!.  by  till'  Hoaril  i>(  Sii|H<rvlHiirH  tif  Joiiph  I'uuiity,  for  thi-  fuli- 
mrui'lliMi  of  lliri'r  l>rl<lKrn  iiml  Iwo  i-onrrrlr  box  ••iilvprt»  In 
Ihv   roiiiily.      K    J     IIIih-h    Ih   ('uuiily    Amlr. 

illouk  t'Ky.  lonn  Tlio  lloanl  of  Su|H'rvliinri<  of  Wooilbiiry 
Oounly  biiK  apiMiM'i  liili-il  Us. mm  for  llip  coiiMtruclloii  of  20 
brUlict'i  ilurliiK    ihi'   iKMiliiK   NuiiiiiKT. 

tlatrrnnllonnl  Knlla.  Minn.  Tin-  Hoiiril  of  ('omiiilHiiloni'rit 
looi'lilrlihiK  I'oiinlv  lia«  iiwarilfil  Ibr  ronlrnri  for  tbi< 
ronMlrut-tloii  of  a  rt'lnrorrcil-roin-rrli-  brl<lK<<  over  tbi-  l.lltli- 
Fork  ItlviM  In  lli.-  HarrlnKloii  HlKtrlil  lo  lh.>  II.1,I.\<  US 
8TKKT,    \-     HKIPtlK    (M.    fliliiik-o.     111.    at     t:,:>\ii\ 

<Sararld,  Kan. —  Hlil«  will  bi-  rci-e-lvnl  until  noon,  Miir.  Ki, 
by  tbc  Hoarcl  of  ('oniinlxNloncrH  of  I'liwnrc  I'ouiity.  I.tiriicil, 
for  tbp  i-onstiuotlon  of  u  rolnforcpil-concri-ti-  brUluo  ovor  tbc 
.Vrknnmiii  Klvrr  at  CJiirtli-ld.  Alti'rnatc  plaiiM  call  for  cltbt-r 
n  300-ft.  olx  arch  brl<lKi'  or  a  Mlx-8pan  flat  top  bridal'.  Noti-d 
CHrt.   22   and    Iioc.    21. 

Lawrrnrr,  Kan. — I'rcllnilnary  plans  have  been  prepart'd 
for  till-  ooiiMlruotlon  of  a  r.ts-ft.  n-lnforocd-i-oncrcti'  lirldni- 
over  the  Kiiw  Klvrr  It  will  comI  about  $200,000.  H  Hrocker 
|8   Clk     of    OoiiKlas   Coiinly 

4Sallna.  Knn. — Tb<>  contrail  for  lb.-  coiLsiiuctiin  of  the 
concrete  brlilKe  across  the  Smoky  Hill  Ulver  at  Iron  Ave. 
has  been  awarded  to  the  OONTUHTK  t'O.NSTUlTTIO.N'  CO. 
Kansas  City.  Mo.  The  bridge  will  have  a  roadway  of  53  ft., 
and  two  sidewalks  of  s  i.j  ft.  each.  The  total  cost  of  the 
brUlRo    will    be    about    $2x,r.OO.      I.lst    of    bidders    noted    Feb.    IS. 

Onaka,  \rb. —  It  is  reported  that  the  Missouri  I'.'iclflc  Ity. 
has  entered  Into  an  aureenu-nt  wllh  the  City  Conimlssloners 
to  hulld  a  viaduct  over  Its  tracks  on  Locust  St.  at  once.  Con- 
struction work  will  be);in  not  later  than  Mar.  1.1,  according 
to    press    reports. 

>Vaynr.  Xrb. —  (Omcial) — All  bids  opened  Jan.  19  by  the 
v^'oninilssloners  of  Wjiyne  County  for  the  construction  of 
cuiverts  durini;  191!>  were  rejected.  No  time  has  been  set 
for  rtcelvinK  new   bids.      Charles   W.    Ueynolds   Is  County   Clk. 

Parkrr,  S.  D. — Bids  will  be  received  until  1  p.m..  Mar.  2. 
by  O.  M.  Rasmussen,  Audr.  of  Turner  County,  for  bridge 
construction     durlnn    191.">. 

^Sheridan,  Wyo. — The  Hoard  of  Commissioners  of  Sher- 
idan County  has  awarded  the  contract  for  the  construction 
of  a  bridpo  over  the  Towder  River  to  the  GREGC-STOl'T 
CO..    at    $4•.•^0. 

Joplln.  Mo. —  Press  reports  state  that  the  city  and  the 
Kansas  City  Southern  Rv.  have  decided  to  build  a  new 
viaduct  on  North  Main  St.  The  estimated  cost  is  J23.50O,  of 
which  the  city  will  pay  $10,000  and  the  railway  company 
the  remainder.  J.  B.  Hodgdon  is  Comr.  of  Sts.  and  Pub. 
Imp. 

+Tncamoari.  >".  M. —  (Ofllcial) — The  Board  of  Commission- 
ers of  Quay  County  has  awarded  the  contract  for  the  con- 
struction of  a  wooden  pile  bridge  .icross  Tucumcari  Creek 
to  the  MISSOURI  VALLEY  BRIDOE  &  IRON  CO..  Leaven- 
worth. Kan.,  at  $3239.  The  engineer's  estimate  was  $4000. 
Noted   Jan.    21    and    Veb.    4. 

+Plina.  ArU. —  (Official) — The  Supervisors  of  Craham 
County,  Solomonsville,  have  awariled  the  contract  for  the 
construction  of  a  bridge  over  the  Gil.t  River,  about  one  mile 
from  Pima,  to  the  EL  PASO  BRIOCE  &  IRON  CO.,  El  Paso, 
Tex.,    at    $13,3.">0.      Noted    Nov.    19    and    Jan,    2S. 

+PamoMo,  Calif. —  (Official) — The  Board  of  Supervisors  of 
Kern  County  has  awarded  the  contract  for  the  construction 
of  a  bridge  over  Poso  Creek  near  Famoso  to  M.  HART  & 
C.  M.  HART.  Bakersfleld,  at  $4469.  Fourteen  other  bi  is 
were    received.      Noted    Dec.    24    and    Feb.    4. 

+Kvrrn-ood,  Ont. —  (Official) — The  Township  Council  has 
awarded  the  contract  for  the  construction  of  a  steel  bridge 
over  Steers  Creek  to  RICHARD  WALTHAM,  Kerrwood. 
Noted    Feb.    4. 

Lambton,  Ont. — It  is  reported  that  bids  will  soon  be  asked 
for  the  construction  of  a  650-ft.  bridge  at  Lambton  for  the 
Toronto  Suburban  St.  Rv.  and  the  Canadian  Pacific  Ry.  E. 
T.   Wilkie.   9   Toronto   St.,   Toronto,  Is   Engr. 

Calicary.  Alta. —  (Official) — We  are  advised  by  J.  M.  Miller, 
City  Clk.,  that  the  time  for  receiving  bids  for  furnishing  and 
erecting  about  $40,000  worth  of  steel  for  the  superstructure 
of  the  Ninth  St.  Bridge  across  the  Bow  River  has  been 
extended    to   Mar.    12    from   Feb.    12.      Noted    Jan.    14. 

W.VTER    SCPI'LY — IKRIGATIOX 

Boatoa.  Maaa. — Bids  will  .^e  received  by  D.  Frank  Doherty. 
.Supt.  of  Supplies,  until  Feb.  26  for  84.500  lb.  c.-i.  special 
castings  and  for  12  20sl2-ln.  semi-steel  special  castings 
branches. 

Sp«ncer.  Maaa. — The  cement  lined  pipe  in  Main  .St.  will  be 
replaced  by  c.-i.  pipe. 

»*»T»ort.  R.  I. — The  construction  of  a  new  impounding 
reservoir  is  under  consideration.  E.  W.  Kent  is  Gen.  Mgr.  and 
Engr. 

Ballaton  Spa.  ?:.  V. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  $10,000  in  bomls.  the  proceeds  of  which 
will   be  used   for   the  purchase   of  water   meters. 

Graeva.  X.  \. — The  citizens  contemplate  installing  a  4,000,- 
000-KaI.  pump  at  the  water-works.  H.  K.  Seybold  is  Supt.  of 
Water-Works. 


i.r  Ito),  >.  t.— An  election  will  be  held  Mjir.  4  lo  vote  on 
Hk'  i|Ui'N||uii  of  iNHUinK  $110,000  In  boiiilH.  th«  proceedH  of 
which  will  bi>  iiand  for  Ihe  cunatructloii  of  u  water  HyMlein. 
Plana  have  been  prepiired  by  J.  P.  WellN,  KochvHler,  .Noteil 
Dec.    3   and    17 

i.pwlaton.  \.  V.  Aloiixo  pi'iiliody,  lluffalo,  htin  been  en- 
KMKi-d  III  iiiepaii'  pliiiiH  for  ilie  connl  ruflloii  of  u  wutor  ayiitem. 
All  •III  lion   will   be   held   .Mar.    1 1!  I<>  vote  boiidH. 

Madrid,  \.  V.  The  Hliile  Con«<-rv;illoM  CommlHMlon  hiiM 
iiplirovi'il  iiliiiiM  for  the  I'oiiHlriii'llon  of  ii  municipal  water 
Hynlciii    III     .Madrid.       The    eMiliiiated    i-«nl     Is    $22,000, 

4*Mt.  Morrla,  X.  V.  The  coiilrarl  IwiH  liien  awarded,  ac- 
cording lo  iin-NH  reiiorlM.  lo  .McCAIlTIIY  *  WALL,  .Ml.  Morris, 
III  $14,114,  for  coiiNtruclliiK  a  new  dlHtrlliUtlng  syaterii.  .Voted 
Feb.    4 

tinrlda,  .\.  V. --According  lo  preas  reports  a  survey  will 
be  made  for  the  I'onHtrucllon  of  ,'i  iiliie  line  to  Florence  Creek. 
The  estimated   cost   Is   $1100,000.     J.   M,    Hulton   Is  City   Engr. 

I*«rt  Henry.  ,\'.  Y.^ — The  ConHervatloii  CominlMSlon  haa 
griinled  perinlHslon  to  the  village  to  make  ImprovemcntB  to 
lis    water    HyHleiii. 

Ilordrnlonn,  N.  J. — The  construction  of  a  atorage  reser- 
voir and  a  slandpipe  Is  under  consideration  by  the  Board 
of    City    CommissionerM, 

llrlrlle,  N.  J. — The  Hoard  of  Township  (JommlHsioncrH  has 
granted  the  Sea  (!irl  Water  c:o.  a  50-year  franchise  for  the 
Installalion  of  water  lines  throughout  the  township.  The 
company  plans  to  lay  a  pipe  in  the  Manasquan  Turnpike. 
Charles   L.    .Noble   Is    Pres. 

Clinton,  \.  .1. —  HidH  will  be  received  until  10:30  a.m..  Mar. 
.1,  b.v  the  Hoard  of  Man.'igers,  New  Jersey  ,State  Reformatory 
for  Women,  for  making  extensions  to  the  water  system  at 
the   reforniatory, 

Hawthorne,  .\'.  J.^IUds  were  received  Jan.  29  by  the  Bor- 
ough Commissioners  for  c.-i.  pipe  as  follows:  R.  D.  Wood  & 
Co..  Philadelphia.  Penn..  $44,463:  John  Fox  &  Co.,  New  York. 
.V.  Y.,  $4.1,5.52:  V.  S.  Cast  Iron  Pipe  &  Foundry  Co..  Philadel- 
phia, Penn.,  $45,20S;  .Standard  Cast  Iron  Pipe  &  F'oundry  Co.. 
Bristol,  Penn..  $47,199;  Warren  Foundry  Co.,  Phillipsburg, 
$49,398:  and  the  Central  Foundry  Co.,  New  York,  N.  Y.,  $50,170. 
.Voted   Jan.    21. 

Feapack,  IV.  J. — Press  reports  state  that  the  towns  Peapack 
and  Gladstone  contemplate  purchasing  the  plant  of  the  Bed- 
minister    Water   Co.      F.    S.    Talnter    is    Horough    Engr. 

Alburtla,  Penn. — At  the  last  meeting  of  the  Borough  Coun- 
cil it  was  decided  to  take  up  with  the  State  Health  De- 
partment plans  for  the  construction  of  a  water  system.  A.  K. 
!>n.vder  is  Burgess. 

+  PlttaburKh.  Penn. — The  contract  has  been  awarded  to 
HOOTH  &  FLl.V.V.  LTD.,  Pittsburgh,  at  $10,212,  for  laying  two 
24-in.  steel  pipe  lines  across  the  North  Side  Point  Bridge. 

Wllaon,  X.  C. — The  Legislature  has  been  petitioned  by  the 
city  for  .authority  to  issue  bonds  for  $95,000  for  the  construc- 
tion  of  a   water  system.      T.   A,    Hinnant   is  City   Clk, 

Woodruff,  S.  C. — The  J,  B,  McCrary  Co,,  Atlanta,  Ga.,  has 
been  retained  by  the  city  to  prepare  plans  for  the  construc- 
tion of  a  water  system.  Bonds  for  $37,000  have  been  voted. 
Notid    July    30, 

Decatur,  Gn. — An  election  will  be  held  Mar,  20  to  vote  on 
the  question  of  issuing  $7000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  extension  of  the  water  system.  F.  T. 
Hopkins    is   Mayor. 

+Clearwater.  Fla. —  (Official)- — The  contract  has  been 
awarded  to  the  GE.VERAL  PIPE  &  FOUNDRY  CO.,  Atlanta, 
Ga,,  at  $3219,  for  c-i.  pipe  and  specials.  Noted  Jan.  14  and 
Feb,    11. 

Palmetto,  Kin. — According  to  press  reports,  the  citizens 
contemplate  constructing  a  water  system,  T.  S.  Polard  is 
Clk, 

+-*Tampa,  Fla. —  (Official) — The  contract  has  been  award- 
ed to  Mc.MURKEN  &  HYER,  Tampa,  at  $28,463,  for  construct- 
ing a  reinforced-concrete  reservoir.  Noted  July  16,  Jan.  7 
.and    21, 

Xotaaulga,  .\la. — Bids  will  be  received  until  Mar,  2  for 
the  construction  of  a  water  system.  The  work  includes  three 
miles  of  c,-i,  pipe,  an  SO.OOO-gal,  tank  on  a  tower,  an  80,000- 
gal,  reservoir,  a  power  house,  gas  engine  and  boring  a  well. 
Edgar    B,    Kay,    Tuscaloosa,    is    Engr, 

Ph»-ni.t,  .\la. — Bonds  for  $15,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  water  system.  W.  Ross  Harrison  is  Mayor. 
Noted   June    11. 

Baatrop,  La. — Bonds  for  $16,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  useii  for  the  exten- 
sion  of   the   water   system. 

Vinton.  L.a. — The  Vinton  Ice.  Light  &  Water  Co.,  recently 
incorporated  with  a  capital  of  $20,000,  will  build  a  water 
system,   an    electric-light    plant   and   an    ice    plant, 

Columbaa,  Ohio — The  Bourbon  Copper  &  Prass  Co..  Cin- 
cinnati, at  $5517.  was  low  bidder  for  valves  and  valve  boxes 
for  the  water  department. 

East  Yuunsatown,  Ohio— (Official) — Chester  &  Fleming, 
Engr,  Pittsburgh,  Penn,,  ha£  prepared  plans  and  has  sub- 
mitted them  to  the  Town  Council  for  the  construction  of  a 
water  system  and  a  Hltrat.on   plant. 

Klyrla.  Ohio — Bids  will  be  received  until  Mar.  3  bv  the 
Board  of  County  Commissioners  for  constructing  a  steel  wa- 
ter tank  and  tower  for  fire  protection  at  the  County  Infirm- 
ary.     F,   L.   Eilenberger   is   Clk.   of   Bd. 

.Mingo,  Ohio — (Official) — At  an  election  held  recently  the 
citizens  voted  against  the  question  of  issuing  bonds,  the  pro- 
ceeds of  which  was  to  have  been  used  for  purchase  and  im- 
provement   of   the   water   svstem.      Noted   Jan.    28. 
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ShadTHide,  Ohio — At  an  election  held  Feb.  9  the  citizens 
voted  in  favor  of  issuing  $45,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  municipal  water 
system.      Noted    Dec.    24    and    Jan.    -1. 

+Shaker  Heiiprhts.  Ohio  (Cleveland  post  office)  —  (Official) 
— The  contract  for  constructing  a  water  main  in  South  More- 
land  Ave.  has  been  awarded  to  ASPHALT  BLOCK  PAVEMENT 
CO.,  Toledo,  at  $70,000.  C.  A.  Palmer  is  City  Clk.  Bids  opened 
Feb.    16.      Noted   Dec.    31   and   Jan.    2S. 

Toledo,  Ohio — Bids  will  be  received  by  A.  W.  Bordman, 
Dir.  of  Pub.  Ser..  until  noon.  Mar.  9.  for  constructing  and 
equipping  the  high-pressure  fire  service  pumping  station. 
The  Wiliiam  J.  Sherman  Co.,  Toledo,  is  Engr.  Noted  July  9 
and    Jan.    7. 

4-.4nn  ..\rbor,  Mich. —  (Official) — Bids  were  received  Feb. 
l.T  bv  Manley  Osgood  for  driving  a  well  16  ft.  in  diameter  and 
23  f"t.  deep,  as  follows;  E.  P.  Deckert  Co.,  Detroit,  Mich., 
$7126:  Benjamin  Douglass  Construction  Co.,  Detroit.  $4Sr>0; 
J.  H.  BAER,  I'ort  Huron,  at  $44ss  (awarded  contract):  Can- 
dler Dock  &  Dredge  Co.,  Detroit,  $.513.'>:  Ginzel  &  Towler, 
Detroit,  $5700;  Robert  H.  Kersey,  South  Bend,  Ind.,  $49Sa; 
Hutzel  &  Co..  Ann  Arbor,  $7346,  and  Edward  N.  Walsh,  Ann 
Arbor,    $5500.      Noted    Dec.    10    and    Feb.    11. 

•fSajfinan-.  Mich. — The  contract  has  been  awarded  to  the 
MASSlLL()N  IRON  &  STEEL  CO..  Massillon.  Ohio,  for  c.-i.  pipe 
and  specials  for  the  water  department.     Noted  Mar.  19,   1914. 

Schoolcraft,  Mich. — Bids  will  be  received  until  Mar.  1  by 
Smith  &  Boulav,  Consult.  Engr.,  Toledo.  Ohio,  for  construct- 
ing a  water  system.  The  estimated  cost  is  $22,000.  Noted 
Jan.    2S. 

+Anna,  III. — The  contract  has  been  awarded  to  T.  C. 
BROOKS  &  SONS,  Jackson.  Mich.,  at  $6320  for  laying  water 
mains.     Bids  were  opened   Feb.   3.     Noted   Dec.   31  and  Jan.   14. 

-A-ChicaKo.  III. —  (Official)— Bids  will  be  received  until  11 
a.m..  Mar.  12.  bv  the  City  of  Chicago  for  five  pumping  en- 
gines to  be  erected  at  the  Mayfair  pumping  station.  L.  E.  Mc- 
Ganii  is  Comr.  of  Pub.  Wks.  For  details  see  advertisement 
under    "Contracts    To    Be    Let." 

Viola,  III. —  (Official) — Bids  will  be  received  until  Mar.  1  by 
R.  D.  Baxter  for  the  purchase  of  $12,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  water 
system.     Noted  Oct.   S. 

MelroHc,  Win. — An  election  will  be  held  Apr.  G  to  vote  on 
the  question  of  issuing  bonds,  the  proceeds  of  which  will  be 
used   for  the  construction   of  a   municipal   water  system. 

Linn  <irove,  Iowa — Bonds  for  $9000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  water  system.  C.  A.  Fulton  is  City  Clk.  Noted 
Jan.    14. 

Low  .Moor,  Iowa — The  Iowa  Engineering  Co.,  Clinton,  is 
preparing  plans   for  the  installation   of  a  water  system. 

Cloquct,  Minn. —  (Official) — Bids  will  be  received  until  8 
p.m..  Mar.  2,  bv  J.  A.  Parks,  City  Clk.,  for  constructing  a 
concrete    reservoir   at    the    Spring    Lake    pumping    station. 

MinncapoIlN,  Minn. —  (Official) — Bids  will  be  received  un- 
til 3  p.m.,  Feb.  25,  by  K.  E.  Alexander,  Pur.  Agt.,  for  c.-i. 
water  pipe,  valves,  hydrants  and  corporation  cocks  for  the 
year    1915. 

New  llm,  Minn. — Bids  will  be  received  until  3  p.m..  Mar. 
2,  by  William  Backer,  City  Clk..  for  a  well  casing,  depth  of 
well,    364 '2    ft.,    and    a    deep-well    pump    head. 

Sooth  Stillwater,  Minn. — Bids  will  be  received  until  6 
p.m..  Mar.  2,  by  Oscar  Hunke,  Recdr.,  for  making  extensions 
to  the  water  system  as  follows:  concrete  reservoir,  pumping 
machinery    and    laying    pipe. 

Mofune,  Kan. — Bids  will  be  received  about  Mar.  20  for  the 
construction  of  a  water  system.  Henrici,  Kent  &  Lowry  En- 
gineering Co..  Reserve  National  Bank  Bldg.,  Kansas  City,  Mo., 
fs    Kngr.      Noted    Aug.    13,    1914. 

+  WeinnKton,  Kan.— Contracts  have  been  awarded  by  the 
City  Commi-ssioners  as  follows:  WESTINGHOUSE  ELECTRIC 
&  MFG.  CO.,  at  $30,700,  for  400-kw.  power  factor  turbo  alter- 
nator units  with  attachments:  MURRAY  IRON  WORKS,  at 
$S4liO.  for  three  200-hp.  boilers  and  superheaters;  and  to 
HK.NRY  R.  WORTHINGTON.  at  $8700,  for  pumps,  feed  water 
heater  and  piping.     Noted   Dec.   10. 

C'ercMco,  \eb. — Grant  &  Fulton,  Lincoln,  Neb.,  Is  preparing 
plans  for  the  construction  of  a  water  system.  The  estl- 
mat.-d    cost    is   $10,000. 

LyonM,  Nell. —  (Official) — See  Item  under  "Light,  Heat  and 
Power." 

farutherxvllle.  Mo. —  Bids  will  soon  be  received  for  the 
Improvement  of  the  water  system.  Bonds  for  $30,000  have 
t)een  voted  for  this  piiri)Ose.  Frank  I-.  Wilcox,  Syndicate 
Bldg.,    St.    Louis,    is   Consult.    Engr.      Noted    Oct.    29. 

Kennett.  Mo. — An  election  will  be  held  Mar.  2  to  vote  on 
the  question  of  issuing  $7000  in  bonds,  the  proceeds  of  which 
will  b.'  U.Med  for  the  extension  of  the  water  system.  Clyde 
Oukes    Is   M.'iyor. 

+St.  I.oala,  Mo. — The  contract  has  been  awarded,  according 
to  press  rei.orts,  to  the  JAMES  CAMERON  CO.,  Pittsburgh, 
Penn..  at  $42,000,  for  a  centrifugal  i)Uirip  and  a  turbine  en- 
gine  for   the    water-works.      Noted    Feb.    IS 

CorpiiK  <'hrlHtl.  Tex. — A  bonri  Issue  of  |»00.000  has  been 
apiiroved  bv  the  State  Attorney  General,  the  |>roceedH  of 
which   will    be   used   for  enlargement  of  the   water  system. 

I.ott,  Te«.  -  HondH  have  been  voted,  the  i>roceedH  of  which 
will  lie  ii.ierl  for  the  construction  of  a  municipal  water  sys- 
tem. 

JennlnicH.  Okla. — IMans  will  be  prepared  by  A.  McEnrlant, 
TuNa.  fur  the  inntnllatliin  of  a  water  system  estimated  to  cost 

$25,000. 

+  HfN-k|'  KonI,  roio. — The  contract  has  been  awarded  to 
MIHHON  ft  MELLAKD,  I'ueblo.  for  enlarging  reservoirs  Nos. 
2  nnci  n.     Noted   Apr.   23,   1914 


+  .MIIwaukee,  Ore. — The  contract  for  laying  water  mains 
from  Milwaukee  to  the  Portland  water  system  has  been 
awarded  bv  the  City  Council  to  GIEBISCH  &  JOPLIN,  Port- 
land, at  $16,400.     List  of  bidders  noted  Jan.  14. 

SEWERS 

Boston.  Ma.>«N. — Bids  will  be  received  until  Mar.  1  by  the 
Public  Works  Department  for  laying  pipe  sewers  and  drains 
in  Bruce.  Dunbar  and  WeUl  St..  West  Roxbury  District.  L. 
K.   Rourke   is  Comr.   of  Pub.   Wks. 

Boston,  Mass. — Bids  will  be  received  until  Mar.  2  by  the 
Public  Works  Department  for  constructing  pipe  sewers  and 
drains  in  Savbrook  St.,  Brighton  District.  L.  K.  Rourke  is 
Comr.   of   Pub.   Wks. 

Lexln^on,  .Mass. — .\t  an  election  held  Feb.  10  bonds  for 
$100,000  were  voted,  the  proceeds  of  which  will  be  used  for 
the  construction  of  a  sewer  system.  George  E.  Briggs  is 
Chn.  of  the  Water  and  Sewer  Bd. 

Marlboro,  Mas.'ii. — The  Board  of  Aldermen  has  appropriated 
$300  to  investigate  the  extension  of  the  sewer  system  for 
which  the  preliminary  estimate  is  about  $30,000. 

AVillianistown,  Mass. — It  is  reported  that  the  construc- 
tion   of    an    intercepting   sewer    will   be    commenced    this   year. 

Worcester.  Ma.ss, — Bids  will  be  received  until  noon,  Feb.  27, 
for  supplies  for  the  Sewer  Department  for  1915.  The  follow- 
ing items  will  be  included:  500,000  brick,  2500  tons  lime,  50,- 
000  ft.  vitrified  pipe  and  160,000  lb.  of  castings.  M.  Gault  is 
Supt.   of   Sewers. 

<ireenwioli.  Conn. — At  a  recent  election  the  citizens  author- 
ized the  construction  of  a  sewer  svstein  and  a  sewage  dis- 
posal plant.  The  estimated  cost  is  $106,800.  Clyde  Potts,  30 
Church    St..    New    York.    N.    Y.,    is    Engr. 

Brooklield,  N.  Y. —  (Official) — Plans  have  been  approved  by 
the  Division  of  Sanitar.v  Engineering  of  the  State  Department 
of  Health  for  sewerage  work  and  a  sewage  disposal  plant. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  until  2  p.m..  Mar.  22,  by  the  Commis- 
sioner of  Public  Works,  Municipal  Bldg..  for  altering,  con- 
structing  and    improving   sanitary   and    storm    sewers. 

New  York,  \.  Y. —  (Borough  of  Brooklyn)  —  (Official) — 
Bids  will  be  received  by  L.  H.  Pounds,  Borough  Pres.,  Bor- 
ough Hall,  until  11  a.m..  Mar.  17.  for  installing  mechanical 
equipment  in  pumping  station  at  Ave.  U  and  Ocean  Parkway, 
and  constructing  sanitary  and  storm  water  sewers  in  that 
section. 

+New  York.  X.  Y.— (Borough  of  Brooklvn)  —  (Official)— 
Contracts  have  been  awarded  to  NEWMAN  &  CAREY,  at 
$159,630.  for  constructing  sewers  in  Prospect  PI.  and  to  the 
J.  F.  COGAN  CO.,  at  $287,437,  for  constructing  sewers  in 
Macon    St. 

Saranac  Lake,  X.  Y. —  (Official) — The  Division  of  Sanitary 
Engineering  of  the  State  Department  of  Health  has  approved 
plans   for   sewerage  work   and  a    sewage   disposal   plant. 

Saugerties,  X.  Y. —  (Official) — Plans  have  been  approved  by 
the  Division  of  Sanitary  Engineering  of  the  State  Department 
of  Health  for  sewerage  work  and  a   sewage  disposal  plant. 

Soarsdale,  X.  Y. —  (Official) — Plans  have  been  approved  bv 
the  Division  of  Sanitary  Engineering  of  the  State  Department 
of  Health   for  sewerage  work   and    a   sewage  disposal   plant. 

SuiTern,  X'.  Y. —  (Official)- — Plans  have  been  approved  by  the 
Division  of  Sanitary  Engineering  of  the  State  Department  of 
Health  for  sewerage  work  and  a  sewage  disposal  plant. 
Noted   Sept.    24.    1914. 

Princeton.  X.  J.. — The  Department  of  Public  Works  plans  to 
extend  the  sewer  system  from  Ewing  St.  to  the  sewer  field  on' 
the  Gulick    farm.     George   Brown   is   Supt. 

Greenville.  Penn. —  (Official) — Plans  have  been  prepared  by 
Chester  &  Fleming.  Engr.,  Pittsburgh,  for  the  construction 
of  a  sewage-disnosal  plant  and  intercepting  sewers.  The  esti- 
mated   cost    is    $50,000.      Noted    Sept.    24. 

HnrriMbiirg.  Penn. — David  D.  Elder,  Elizabethville,  was  low 
bidder,  at  $7643,  for  constructing  sewers  in  Market  Sq.  and 
Market    St.    and    for    improving    the    drainage    system. 

+'*'I*lill»ileli>hiii.  Penn. — Contracts  have  been  awarded  to 
the  KEYSTO.NE  STATE  CONSTRUCTION  CO..  at  $121,000,  and 
to  A.  J.\FOLI.  at  $79,000,  for  constructing  the  Indiana  Ave. 
sewer  from  Third  to  Seventh  St.  and  from  Seventh  to  Tenth 
St.,    respectively.      Noted   Jan.    21. 

APIttMlMirgh,   IVnn. — See   item    under    "Streets   and    RoacU'  " 

^Rnltlniore.  ^Id. —  (Official) — Bids  will  be  received  until  11 
a.m..  Mar.  10,  by  the  Board  of  .Awards  for  constructing 
Gwynn's  Run  truiik  drain.  Section  No.  1,  storm  water  contract 
No.  42.  John  Hubert  is  Pres.  Bd.  of  .-Vwards.  For  details  see 
advertisement     under    "Contracts    to    Be    Let." 

rolumbiiH.  Ohio — I'ress  reports  state  that  a  territorial  sys- 
tem of  sewers  will  be  constructed  in  the  Driving  Park  Sec- 
tion. This  system  will  be  connected  with  the  proposed  $250,- 
000  storm  sewer  for  the  South  Side. 

Dayton.  Ohio — Bids  will  be  received  until  Mar.  16  bv  Hugh 
E.  Wall,  City  Accountant,  for  the  sale  of  $-:0,300  In  bonds  for 
constructing    stotin    sewers    In    various    streets. 

Kent.  Ohio — (Otilclal) — Bids  will  be  received  until  Mar.  S 
for  constructing  a  sewage  disposal  plant.  R.  T.  Bailey. 
Hcxkw.ll    Mldg  ,    Kent,    is    Engr. 

SprluKlleld,  Ohl<» — The  CItv  Council  plans  to  construct 
storm  sewers  in  Scioto  and  South  Main  St.  M.  J.  Bahlii  Is 
City    KtiKr 

.\lton.  ill. — Bonds  for  $S6,400  were  sold  Feb.  S,  the  pro- 
ceeds of  which  will  be  used  for  constructing  a  sewer  In  the 
Upper    Alton    District. 

(ialcMhurK.  III.  The  Illinois  State  Rivers  and  Lakes  Com- 
mission has  authorized  the  reconstruction  of  the  sewage-dl»- 
p<isal  system  at  Galesburg.     The  estlnuited  cost   Is  $1,000,000. 

Cnriitheravllle,  Mo.  —Press  reports  state  that  at  a  recent 
election  the  citizens  voted  In  favor  of  Issuing  $32,000  In  bonds 
for    extiMwIliig    the    sewer    system,       Noted    Jan.    21. 
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^SiirlnKllrld,  M». — Coiilruclii  fur  rnnntrufllnK  Ofwri'M  In 
DlmriXN  Sum  :tr.  mihI  .in  hitvr  born  iiwiinli'il  m  JOHN  Sl'AN- 
DKI.  '-OS  >:<>"(  <'»innii'r<-liil  Si,  m  }n,4<in,  uihI  <>  11  Mr- 
Ml'ltltAY.    M.inlowlimoU     I'l  .    ii(    Jsonn,    rrKii-illvoly. 

KlrrtrHi  'I'c^.-I'H'xk  ri'|'ortn  Mtali-  Ihiil  Mio  Clly  Council 
contonipliiti'K    I'linHti  ui-tInK    a    MPWor    MyNtnii. 

Korl  Worth.  Tr\.  K  lllchil)  —  In  ii  irport  miido  by  llciInK 
A  Ori-KHiy.  <'i>n»ult  MnKr,,  Nrw  York,  lo  llip  llnanl  of  Coni- 
inl*«loi><'>'i*>  llx'  t'otiHtriictioti  n(  Hi<wnK«  illxpoNal  woi'kH  anil 
ft  rofunf   Infhii-ialnr   In   ri'i'iuiwiii'nilcil.      Nui<mI   <i<-t.    s. 

^PrPOH.  Tr». —  A  conliai't  for  oonnliuctliiK  the  iHHpoNal 
pinnt  for  thf  niiinl('l|ial  Hrwor  hvmIi'Mi  Iiuh  lionn  nwarili'il  Ici 
L.    I'.    SMAKT.    P.io.M 

llrunirliiht.  Okln.'-(Ollli-lal )-  I'lanN  ari<  tirlnit  lirpnaroil  for 
Ihp  ri>iis(rtii'tl(>n  of  HrwerM.  J.  W.  KllnKloNnillh  Ih  City  l-^mr 
Notr.l  IV 1.,   II. 

(Inktnnd,  iMlir. —  (Ollltlal)  —  IIIiIn  will  bo  rcrrlvcit  until 
Mar  '•  by  Ibr  City  Council  for  t-onHtruclInK  kcwith  In  Wal- 
nut Av<-  nnil  otbrr  Htrvptii  In  Li'ona  llrlKbtH  DiHtrlcl.  Tlic 
««tlniat<'il  cost  In  )16.&00.  Perry  K.  Hrown  l»  Clly  Knur. 
Notcil    IVb.    11. 

«l«<nnn.  «»nl. — Th<>  Clly  Council  conlcni|ilat<-H  cunHlructliiK 
adihlloiiN  to  the  Mccb.inlcsvlllc  hcumt  N.XHtcin.  Tbc  i-Htlniatc<l 
coHl  IN  <:■:'. lion  y.  C.  AxUwltb  Ih  Clly  Knur,  atui  Jobn  Hcnilcr- 
lion    In    City    Clk.       Noted    Sept.     17. 

^Tnronln.  «»iit.— A  contract  for  conHtructInK  a  newer  from 
the  foot  of  Mcrkolcy  St.  to  Cherry  St.  lum  been  awarded  to 
I).    AKNt>l>.    ai    $si:iS 

AuMlnlboln.  Mnn.  (WlnnliicK"  post  ofllce) — AccordInK  to 
prvK.w  r<'port.>i.  a  .xi-wcr  will  In-  <-oii!<tructcd  In  the  Fourth 
Ward    at    an    cslhuatid    co.st    of    1133.115. 

W  Innlprii,  Mnn. — HIds  will  be  received  until  11  a.m..  Mnr. 
1.  I.y  .M  I'llcrson.  Secy.,  Hd.  of  Control,  tor  conHtructInK 
Brwer.M    In     varlou.i    streets. 

('nlftnrr,  Kltn. — The  City  Council  contemplates  laylnK 
135*1  lln.ft.  of  24-ln,  sewer  pipe  In  the  lOlboya  District, 
neorne    .M     CralK    Is    City    Knttr. 

l->aiilninl(,  n.  V. —  Press  reports  state  that  the  City  Coun- 
cil will  i-onstruct  "'i  miles  of  sewers.  The  work  will  be 
atnrteil  In  the  spilnn.  C.  H.  Topp,  Pemberton  Ave.,  Victoria, 
B.   C.    Is    lOuKr. 

Vnnmiivrr,  H.  C- — The  Clly  Council  will  construct  a  sewer 
In  Powell  St.  from  Nanalmo  to  Slocan  St.  The  estimated  cost 
Is  »«000. 

STRKKTS    .WD    Rn.\DS 

lliiKton,  linMn. —  Bids  will  be  received  until  Mar.  2  by  the 
State  Hiuhway  Commission  for  the  construction  of  1200  lin.ft. 
of  state  roail  in  Charlton,  and  KOOO  lln.ft.  in  Swansea.  Arthur 
W.   I>ean.   1.'.  Ashburton    PI.,  is  Ch.   Kncr. 

JiprinKllpld.  MnMN. —  (OtTlcial) — Bids  will  he  received  until 
S  p.m..  Mar.  4,  by  F.  U.  Clark,  Supt.  of  Streets  and  En^ineerinK. 
for  trap  rock,  sidewalk,  crosswalk,  sewer  Jind  well  bricks, 
cnstintrs.  curbiUR,  vitritled  clay  pipe,  granite  blocks  and 
wood   block    pavinn. 

Kant  Providence,  R.  I. — Bonds  for  $32,000  were  sold,  the 
proceeds  of  which  will  be  used  for  improving  highways. 

BnfTnlo.  X.  Y. —  (oilicial) — Bids  will  be  received  until  11 
a.m..  Mar.  4,  by  the  l>ei)artment  of  Public  Works,  for  paving 
Moselle,  Garden  and  Halbert  St.,  Hazel  PI.  and  Alsace  Ave. 
Francis  G.  Ward  is  Comr.  of  Pub.  Wks. 

New  York.  X.  Y. —  (Borough  of  Brooklyn) — Bids  will  be 
received  until  11  a.m..  Mar.  3,  by  L..  A.  Pounds,  Borough 
Pres.,  Borough  Hall,  for  paving  Junius  St.  from  Dumont  Ave. 
to  Livonia    Ave. 

MoorrNtown,  X.  J. — (Official) — Bids  will  be  received  by  the 
Chester  Township  Committee  until  Mar.  .S  for  continuing 
the  construction  of  the  State  Aid  Road  between  Hartford 
and   Fairview. 

Xen-ark,  X.  J. —  (Official) — Bids  will  be  received  until  3:15 
p.m..  Mar.  4,  by  the  Board  of  Street  and  W.-iter  Commissioners 
for    improving    Orange    St.      Morris    R.    Sherrard    is    Ch.    t]ngr. 

Trenton.  X.  J. — The  Board  of  City  Commissioners  plans 
to  pave  sections  of  various  streets  with  brick  and  bituminous 
macadam. 

+Beaver,  Penn. — A  contract  for  6000  sq.  yd.  of  brick 
paving  has  been  awarded  to  R.  V.  BALDWIN,  Coraopolis, 
Penn.,  at   J6250.     Noted  Jan.   2S. 

-kPhiiadelphin,  Penn. —  (Official) — Bids  will  be  received 
until  noon.  Mar.  Ifi,  by  M-  L.  Cooke,  Dir.,  Dept.  of  Pub.  Wks., 
for  improving   the   Parkway   from    19th   St.   to  22d   St. 

'^PlttMbiirKh,  Penn. —  (Official) — Bids  will  be  received  until 
10  a.m..  Mar.  2,  by  the  l>ei)artnient  of  Public  Works  for 
grading,  paving  an<l  curbing  West  Liberty  Ave.  from  War- 
rington .\ve.  to  the  City  Line  and  for  constructing  a  storm 
eewer.     The  estimated  cost  is  $3S>2,000. 

Baltimore,  Md. —  Bids  will  be  received  by  the  Board  of 
Awards,  City  Hall,  at  the  City  Register's  Office,  until  Mar.  3 
for  grading,  curbing  and  paving,  with  sheet  asphalt,  and 
vitrified  block,  on  concn  te  base,  under  contract  112:  Pitcher 
St.,  from  Fremont  to  Pennsylvania  Ave.:  Arlington  Ave., 
from  Lexington  to  Lanvale  St.;  Arlington  Ave.,  from  Lafayette 
to  Fremont  Ave.:  Poplelon  .St.,  from  Lexington  to  Franklin 
St.;  Rutland  Ave.,  from  Monument  to  Kager  St.:  Ashland 
Ave.,  from  Broadw.Ty  to  Chester  St.;  Myrtle  .\ve.,  from  Lexing- 
ton to  George  St.;  Pearl  St.,  from  .S.-iratoga  St.  to  Pennsylvania 
Ave.:  Druid  Hill  -Vve.  from  Hoffman  to  McMechen  St.;  also 
Intersections  as  follows:  Patterson  P.Trk  Ave.  and  Orleans 
St.:  Franklin  and  Gilmor  St.;  Mulberry  and  Gilmor  .St.;  Frank- 
lin anil  CarroUton  Ave.:  Mulberry  St.  anrl  Carrollton  .\ve.; 
Calhoun  and  Fayette  .St  :  Franklin  and  Schroeder  St.:  Calhoun 
and  Saratoga  St.  The  above  includes  49,100  sq.yd.  of  sheet 
asphalt,  6S00  sq.yd.  of  vitrified  block  and  1000  sq.yd.  of  granite 
block.     R.   Keith  Compton   is  Chmn.   of   Paving  Com. 

(•ate  City.  Va. — .\n  election  will  be  held  Mar.  9  to  vote 
on  the  question  of  issuing  $6S,000  in  bonds  for  constructing 
roads. 


I'nrkrriiliiiru.  W  .  \  n. 

in     pin.     .M.ii       II.     by 
le    of    |2IHI,II(MI    III    boil 
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— Plans   are    being    prepared    by    H.    L.    Mad- 
Newark,  Ohio,  for  the  construction   or  two 


((iltlcliil)  —  IIIdH  will  bo  rccnivod  until 
lie  Koard  of  CniiiiiilNMlonerN,  fur  llic 
N  for  Hlri-el  paving  .Noted  Feb  |x. 
M  reliriilM  Htalc  that  Ihn  <-lllzirnN  of 
Meliowi-ll  County  will  vole  Miir.  20  on  the  >|U<'Ntloii  of  iHsuIng 
$  in:., noil  In  bonilN  for  coiiMtructInK  ruuds  in  lUu  Creek  MaglN- 
lurlal    niMlrlet. 

Indklntllle,  \.  <'.  The  cltlzePN  of  Yadkin  County  will 
vole  Mar.  25  on  the  qiieMllon  of  IsMuIng  |200,000  In  liondM  for 
coiiNl  iiicllnu    roailH    and    bildgeN. 

I  nion.  N.  ('.  Tlw  elll/.eiiH  of  I'nloii  <'ounty  will  vote  Apr. 
n  on  the  iiuexllriM  of  InnuIiik  $200,000  In  bonilH  for  conHtrucllliK 
roiiilN 

Went  Pnini  llrnrh.  Kin.— An  i-Ncllon  will  be  held  Mnr.  23 
to  vote  (III  (he  i|iieNiion  of  iHHuIng  $HOO,000  In  bonilH  for 
coiiNtruelliiK    t'oailN    and    lirldges. 

Nhrrvp|i»rl.  I,n.-  The  Clly  Council  contempliitCH  paving 
v'li'louH    HlreelH    III    an    eHtliiiated    coHt    of    $20,000. 

Dover,  Tenn. — According  to  prcHH  reports  the  (lucstlon  of 
iHsuIng  $100,(1(111  In  bonilH  for  constructing  roads  In  Stewart 
County    was    <lefealed. 

l.ouUvllle,  K>. — The  Hoard  of  Public  Works  will  receive 
bids    iiiilll    Mar.    1    for   paving  a    number   of  streets. 

PInevllle.  Ky. — At  an  election  held  Feb.  13  the  citizens 
voted  III  f.'ivor  of  isHUiiig  $250,000  in  bonds  for  constructing 
roads   and    biidges.      .Noted    I  lec.    31. 

lletheHdn,  (Milo^ 
dock.  Trust  Hldg., 
miles   of    rojul 

(levelnnd.  tHilo— (Official) — Bids  will  be  received  until  10 
a.m..  Mar.  10,  by  the  Hoard  of  Commissioners  of  Cuyahoga 
County  for  improving  .South  Kinsman  Hd.  E.  G.  Krause  Is 
Clk.    of    the    Comrs. 

Dnyton.  Ohio — The  City  r'ouncil  contemplates  paving 
Norman  .\ve.  with  brick.  .1.  H.  Harshman  is  City  Clk.  and 
G.  C.  Cuinniiii    is  City   ICngr. 

Knst  \lc«,  «>hlo — (Warrensvllle  post  office) — Bids  will  be 
received  until  noon,  .Mar.  1,  by  Charles  E.  Burger,  Village 
Clk.,    for    the    sale    of    $909,962    in    bonds    for    improving    roads. 

London,  <>hl€» — Press  reports  state  that  the  City  Council 
contemplates  paving  Walnut  St. 

Mnnslleld,  Ohio — (f)flicial) — Bids  will  be  received  until 
noon.  Mar.  15,  by  the  Auditor  of  Richland  County,  for  grading 
iuul  macadamizing  a  section  of  the  new  state  road  in  Jackson 
and    Franklin    Townships.      Noted    Feb.    4. 

MIddletown,  Ohio — The  City  Council  plans  to  pave  Hy- 
draulic St.  and  North  Broadway  at  an  estimated  cost  of  $30,000. 

Ml.  (illend,  Ohio — Bids  will  be  received  until  11  a.m.,  Mar. 
19.  bv  the  Commissioners  of  Morrow  County  for  improving 
2%  miles  of  the  Mt.  Gilead-Delaware  Rd.  C.  O.  Higgins 
is  County  Audr. 

Mt.  Yernon,  Ohio — Prers  reports  state  that  the  Commis- 
sioners of  Knox  County  voted  in  favor  of  issuing  $71,500  in 
bonds   for   road   and    other    improvements. 

Xew  Phllndelphin,  Ohio — Bids  will  be  received  until  1  p.m.. 
Mar.  11,  by  U.  H.  .Nuss<lorfer,  County  Audr.,  for  the  sale  of 
$45,000    in    bonds    for    constructing    and    improving    roads. 

.St.  Hernnrd,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Feb.  26,  by  Director  of  Public  Service,  for  improving 
Cliurch    St.    from    Kemper   to   Greenlee   Ave. 

A\nrren.  Ohio — (Official) — Bids  will  be  received  until 
noon,  Mai-.  3,  by  the  Director  of  Public  Service,  for  improving 
sections  of  West  Market  St.  and  Niles  Ave.  George  T.  Heck- 
linger    is    Clk.    of    Bd.    of    Pub.    Ser. 

:I^Angoln,  Ind. —  (Official) — Bids  will  be  received  until  1:30 
p.m..  Mar.  10,  by  Roy  Hirst,  City  Clk.,  for  curbing  and  paving 
East  Maumee  St.  Clark  F.  Powers  is  City  Engr.  For  de- 
tails   see    advertisement    under    "Contracts    to    Be    Let." 

Benton    Harbor,    Mich. —  (Official) — Bids    were    received    Feb. 

15  by  B.  Spaulding,  City  Engr.,  for  paving  Columbus  Ave. 
as  follows:  Harrv  Vander  Veen,  Benton  Harbor,  $16,191, 
W.  B.  Hutchinson,  $10,726  and  Bean  &  Jones,  $17,186.  Noted 
Jan.    2S. 

+  nirniingham,  Mich.  -Contracts  for  paving  Maple  and 
Woodward  Ave.  have  been  awarded  to  the  ANDREWS  AS- 
l'H.VLT  I'AVING  CO.,  Hamilton,  Ohio,  at  $23,4S6  and  $46,413, 
respectively. 

Detroit.  Mich. — The  Citv  Council  contemplates  paving 
Kirby   and   Melrose  Ave.      The   estimated   cost   is   $32,000. 

+Roynl  t>nk,  Mieli. — A  contract  for  iiaving  4%  miles  of 
Woodward  .Vve.  with  concrete  has  been  awarded  to  the  AX- 
DREWS    ASPHALT     PAVING    CO.,    Hamilton. 

Snglnaiv,  Mich. — At  a  recent  election  the  citizens  voted 
ir  favor  of  issuing  $30,000  in  bonds  for  constructing  side- 
walks  and    crosswalks.      Noted    Feb.    4. 

Freeport,  III. — Press  reports  state  that  about  three  miles 
of  streets  will  be  paved  with  brick.  The  estimated  cost  is 
$35,000. 

•f Mlin-nnkee,  Wis. — The  Board  of  Supervisors  of  Mil- 
waukee County  has  awarded  the  contract  for  grading  and 
paving  with  concrete  North  Fond  du  I>ac  Ud.,  .Tpproximatelv 
three  miles,  to  RITZL.VFP'  i»t  FROEMMINC.  Milwaukee;  and 
for  six  miles  on  Kilbourn  Rd.  to  the  MILWAl'KEE  GEN- 
EK,\L  Co.NSTRUCTION  CO.  The  county  will  furnish  ma- 
terials. 

Shelltoygan,  Wis. — Bids  will  be  received  until  Feb.  27  for 
paving  North    Fourth  St.     John  M.   Steimle   is  City  Clk. 

+Ottuni»n,  Iowa — .A  contract  for  paving  has  been  award- 
ed to  the  KA.NSAS  P.A.VING  &  CONSTRUCTION  CO.,  Kansas 
City,    Mo.,    at    $42,310. 

Minneapolis,  Minn. —  (Official) — Bids  have  been  received 
for  175.000  sy.yd.  of  yellow  pine  creosoted  wood  paving  blocks, 

16  lb.  of  oil  per  cu.ft.,  delivered  f.o.b.  cars  Minneapolis,  as 
follows,  (a)  SVii-in.  blocks,  (b)  4-in.  blocks,  (c)  strips;  Kettle 
River  Co..  Minneapolis,  Minn.,    (a)   $1.32  >4,   (b)   $1.5215.   (c)   2c.- 
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Republic  Creosotinp:  Co..  Minneapolis,  Minn.,  (a)  $1.32ii,  (b) 
$1.4925,  (c)  1%C.:  A.  W.  Van  Hafften,  Minneapolis,  Minn.,  (a) 
51. 3».  (b)  $1..tT,  (c)  2c.;  U.  S.  Wood  Preserving  Co.,  New  York, 
N.  Y.,  (a)  $1.4S,  (b)  $1.69;  Chicago  Creosoting  Co..  Chicago, 
111.,   (a)  $1.50,   (b)   $1.70,  (c)   2%c. 

MisMoula.  Mont. —  (Official) — Bids  will  be  received  until  10 
a.m..  Mar.  10.  by  L.  E.  Harris.  City  Clk.,  for  improving  10,305 
sq.yd.   of  streets. 

■\Vynne,  .-Vrk. — The  citizens  of  Cross  County  voted  in  favor 
of    issuing    $1011,000    in    bonds    for    constructing    roads." 

Bremond,  Tex. —  (Official) — Bids  will  be  received  until  10 
a.m..  Mar.  5.  by  S.  M.  Peters,  Secy,  of  Bd.  of  Rd.  Comrs.,  for 
constructing  a  system  of  roads  and  bridges  in  Bremond,  Dis- 
trict No.   5. 

+McKinney,  Tex. — .A.  contract  for  paving  25,000  sq.yd.  with 
2-in.  a.-^phaltic  concrete  has  been  awarded  by  the  City  Council 
to  the   K.WV   PAVING  CO..   Kansas  City,  Mo. 

+Palo  Pinto,  Te.v. — According  to  press  reports,  a  contract 
for  improving  36.7  miles  of  road  in  District  No.  1  has  been 
awarded  bv  the  Commissioners  of  Palo  Pinto  County  to 
CLYXES  &DrXCAN,  Newark,  X.  J.,  at   $96,600. 

+San  Marco.s,  Tex. — A  contract  for  constructing  6%  miles 
of  the  Nacogdoches  Rd.  has  been  awarded  to  A.  M.  CLOPTOX, 
at    $5527. 

Taylor.  Tex. — The  City  Council  contemplates  holding  an 
election  for  the  purpose  of  voting  on  the  question  of  issuing 
$100,000  in  bonds  for  street  paving. 

Victoria,  Tex. — An  election  will  be  held  Mar.  23  to  vote 
on  the  (luestion  of  issuing  $30,000  in  bonds  for  improving 
streets.      Xoted    Feb.    11. 

Pocatello.  Idaho — -The  City  Council  contemplates  grading 
and  paving  in  Local  Improvement  District  No.  12.  The  esti- 
mated   cost    is    $50,000. 

+PTOKser,  Wa-ih. — The  contract  for  improving  the  Kenne- 
wick-Finley  Rd.  has  been  awarded  to  WILLIAM  MORAIN.  at 
$l!>.420.      Xoted  Jan.   2S. 

+E:aKle  Rock.  Calif. — A  contract  for  improving  a  portion 
of  Sycamore  Ave.  and  other  streets  has  been  awarded  to 
T.    E."  SHAKER,    at    $33,9S6. 

Fullerton,  Calif. — .Vt  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $36,000  in  bonds  for  paving.     Noted  Dec.  10. 

Monrovia.  Calif.— Bonds  for  $15,000  were  sold,  the  proceeds 
of  which  will   be   used   for   improving   streets. 

+Porter-\iIle,  Calif. — .\  contract  for  asphalt  paving  has 
been  awarded  to  the  FEDERAL  CONSTRUCTION  CO.,  San 
Francisco,   Calif.  _ 

Stockton.  Calif. — Bids  will  be  received  until  Mar.  2  by  the 
Board  of  Supervisors  of  San  Joaquin  County  for  improving 
about  five  miles  of  the  Upper  Sacramento  Rd. 

•fMalMonnenve,  ftiie.— .\  contract  for  grading  and  paving 
streets  has  been  awarded  to  QUIXLAN  &  ROBERTSON,  oO 
Notre  Dame  St.  W.,   Montreal,  Que.,  at  $96,000. 

IXm  STRI.\I.    WORKS 

\llMton.  '>la(i». —  (Boston  post  office)  — Plans  are  being  pre- 
pared by  John  C.  Spoftord,  .\rch.,  for  the  construction  of  a 
flve-story  fireproof  warehouse  on  Harvard  Ave.  for  W.  Stanley 
Tripp,   195   Milk  St.,   Boston. 

BoHton,  MawH.^The  Salada  Tea  Co.,  35  South  Market  St., 
will  construct  a  five-story  mercantile  building  at  Berkeley 
and  Stuart  St.  Densmore  &  Le  Clear,  SS  Broad  St.,  is  Arch, 
and  Engr. 

Lowell.  Mann. — The  United  States  Cartridge  Co.  will  con- 
struct two  buildings  at  its  plant.  One  will  be  one  story.  4;ix 
400  ft  and  the  other  one  story.  90x400  ft.  Lockwood,  C.reene 
&    Co.,'  60    Federal    St.,    Boston,    is    Engr. 

4>l^uvlilence.  R.  I.— WILLIAM  WILLIAMS,  86  Weybosset 
St  has  been  awarded  the  contract  for  the  construction  of 
four  additional  stories  to  building  No.  5  of  the  Brown  & 
Sharpe    Mfg.    Co. 

■f  Provide  nee.  R.  l.—C.  I.  BICNEY  CONSTRUCTION  CO.  has 
been  awarded  the  contract  for  the  construction  of  a  two- 
story  50x60  ft.  plant  for  the  Dolby  Ice  Cream  Co.  Frank 
Elwood  Brown.  47  Orange  St.,  New  Haven,  Conn.,  is  Arch. 
Noted    Feb.    18. 

+Brldee|ior(,  Conn.— The  contract  for  the  construction  of 
■I  oiic-Mtor>  65x352-ft.  tlreiiroof  factory  on  Boston  Ave.  for 
th.-  Union  Metallic  Cartridge  c:o.  has  been  awarded  to  JAMES 
STEWART  &  CO..  INC..  30  Church  St,  New  York,  N.  Y.  Noted 
Nov.    12. 

■fllrlMtol.  Conn.— The  TORUINOTON  BUILDING  CO.,  Tor- 
rlngton  has  been  awarded  the  contract  for  the  construction 
of  a  80xl00-ft  rolling  mill,  a  30x30-ft.  boiler  house  and  a 
30x30-ft.    pkkllng   house    for    the   Wallace    Barnes   Co. 

+  Mew  Haven.  «"onn. — The  National  Folding  Box  Si  Paper 
Co  has  awarded  the  contrict  to  the  SPEKRY  ENCINEEUINC, 
C()  82  Church  St..  for  the  coiiHtructloii  of  a  Hve-story,  lOOx 
350-ft  iilant  at  .Vlton  and  James  St.  Estimated  cost,  $150,000. 
Noted   Jan.    28. 

4liii<ralo.  IV.  Y. — The  I.,uckawanna  .Steel  Co.  has  awarded 
the  contract  to  the  OTTO  COKING  CO.,  INC.,  6  Church  St, 
New  York,  for  the  construction  of  a  benzol  plant  In  connec- 
tion with  Its  byproduct  coke  ovens.  (?.  M.  M<<'ullough.  Jr.. 
Ik    VIce-Pres.    ami    Gen.    Mgr.    of    the    Lackawanna    Steel    Co. 

Biiffalo.  IV.  Y.  -Bids  are  being  received  by  G  Morton  Wolfe. 
Ar.b  638  Ellcott  .Square  BIdg,.  for  the  construction  of  a 
Iwo'-itorv  40xl20-rt.  addition  to  the  warehouse  of  the  Ku- 
reka    CorTee    Co.    .Michigan    Ave.    e.nd    Fulton    St. 

New  %ork,  IV.  Y.-  (Borough  of  Biooklyn)  -PresM  reportH 
slate  thai  the  West  Street  Improvement  Co..  85  Commercial 
St..  will  construct  four  slx-ntory  fireproof  warehousi-s  f>n 
Commercial  St..  Orecnpolnt.  The  estimated  cost  is  $2,500,000. 
Cn»»  Gilbert.  Arch..  11  East  24th  St..  New  York,  has  prepared 
plntiH. 

New  York,  N.  Y.— (Borough  of  Manhattan) — Buchanan  & 
Fox.  Arch,  has  prepared  platis  for  th4>  cnnHtrucllon  of  a  10- 
Htory.    64x80-rt      storugu    and    olllce    building    at    703-723     Kust 


13th  St.  for  the  Eagle  Pencil  Co.  The  estimated  cost  is  $150,- 
000. 

Poughkeepsie,  N.  Y.- — Plans  have  been  prepared  by  W.  J. 
Beardsley,  Arch.,  Market  St.,  for  the  construction  of  a  two- 
story,  45xS0-ft.  and  a  two-story,  140xl91-ft.  factory  for  Smith 
Bros.      The    estimated    cost   is    $140,000.      Noted    Dec.    10. 

Tuckahoe.  N.  V. —  (Official) — W.  L.  Stoddard,  Arch.,  9  East 
40th  St..  New  York,  informs  us  that  construction  will  be 
started  about  Apr.  1  on  the  four-story,  50xl00-ft.  plant  and  a 
50x70-ft.  wing  for  the  Hodgman  Rubber  Co.,  806  Broadway. 
Xew    York.      The    estimated    cost    is   $75,000.      Noted    Feb.    IS. 

Itica,  >'.  Y'. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  three-story,  75xl7"-ft.  storage  and  stable  building 
for  the  West  End  Brewing  Co.  J.  C.  Schultz,  1370  Main  St., 
Buffalo,   is   Arch. 

I'tlca.  N.  Y'. — James  F.  Leah,  411  John  St.,  will  construct  a 
three-story,  60xl60-ft.  laundry  and  a  50x70-ft.  power  house. 
Charles  Kiehm,  Engr.,  Gardner  Blk.,  is  preparing  the  plans. 

+Passaic.  N.  J. —  (Official) — The  MAC  ARTHUR  CON- 
CRETE PILE  &  FOtTNDATIOX  CO..  11  Pine  St..  New  York. 
N.  Y..  has  been  avv.Trded  the  contract  for  the  construction  of 
the  foundation,  including  piles  and  reinforced-concrete  cup- 
pings, for  the  pan  house  and  extension  to  the  boiler  house  of 
the  Paterson  Parchment  Paper  Co..  Passaic.  W.  W.  Christie. 
Paterson.    is    Engr. 

Irwin.  Penn. — The  Pennsylvania  Electrical  &  Mfg.  Co.  will 
rebuild  its  plant  recently  destroyed  by  fire.  The  estimated 
cost   is   $75,000. 

Mercer.  Penn. — The  Reznor  Mfg.  Co.  will  construct  a  four- 
story.  60x26O-ft.  addition  to  its  plant.  The  estimated  cost  is 
$175,000.      Edial   Barr.   Erie,   is  Arch. 

+Philadel|>hia.  Penn. — The  BELMONT  IRON  WORKS.  22d 
St.  and  Washington  Ave.,  has  been  awarded  the  contract  for 
the  construction  of  an  addition  at  24th  and  Wood  St.  for  the 
Ford   &   Kendig   Co..   312   North   24th   St. 

Philadelphia.  Penn. — Plans  have  been  prepared  for  the  con- 
struction of  a  tw-o-story.  50xl00-ft.  warehouse  at  35th  and 
Hastings  St.  for  the  Philadelphia  Rendering  Co.  Alfred 
Weeks.   1433   Chestnut   St.,   is   Engr. 

Shenandoah,  Penn. — Koelle,  Speth  &  Co.,  Arch.,  26th  and 
Oxford  St.,  Philadelphia,  is  preparing  plans  for  the  construc- 
tion of  a  four-story.  34x56-ft.  storage  house  for  the  Columbia 
Brewing  Co.     The  estimated  cost  is  $40,000. 

Crozet.  Va. — Tentative  plans  and  specifications  will  soon 
be  received  by  the  Crozet  Ice  &  Cold  Storage  Co.  for  the  con- 
struction of  a  five-story  reinforced-concrete  cold-storage 
plant. 

Y'inton,  La. — See  item  under  "Water  Supply — Irrigation." 
.Ashland.  Ohio — Plans  are  being  prepared  by  the  Osborn 
Engineering  Co..  740  Engineers  Bldg..  Cleveland,  for  the  con- 
struction of  a  three-story,  80xl20-ft.  factory  for  the  Faultless 
Rubber  Co.  The  estimated  cost  is  $30,000.  C.  E.  Campbell  is 
Gen.   Mgr.   of   the   company. 

+Cleveliuid.  Ohio — The  Falk-Feierstein  &  Co..  1540  West 
Tliird  St..  has  awarded  the  contract  to  SAMUEL  AUSTIN  & 
SON  CO..  14  230  Euclid  Ave.,  for  the  construction  of  a  two- 
story.   50.xl.'j0-ft.   factory  at  Superior  Ave.   and   East   21st  St. 

Collingwood.  Ohio — The  Carey  Co..  1396  West  Ninth  St.. 
Cleveland,  contemplates  the  construction  of  a  65xl35-ft.  ware- 
house and  office  building.     The  estimated  cost  is  $75,000. 

PaincHville.  Ohio — The  Ohio  Cast  Steel  Co..  Cleveland,  has 
I)urchased  a  site  and  plans  to  construct  a  plant. 

Spring-field,  Ohio — Bids  are  being  received  by  Ray  Burnette, 
Mgr.,  of  Inskeep  Mfg.  Co..  for  the  construction  of  a  two- 
story.  70x100   ft.   plant  at   Western  Ave.  and  Main  St. 

Detroit.  Mich. — .\lbert  Kahn,  .\rch..  Trussed  Concrete  Bldg.. 
has  prepared  plans  for  the  construction  of  a  four-story  re- 
inforced-concrete factory  on  Scotten  .\ve.  for  the  Menzies 
Shoe   Co.,   431    Gratiot   Ave.      The   estimated   cost    is   $80,000. 

MofMcheart,  ill. — The  Board  of  Governors  of  the  Loyal 
Order  of  Moose  has  appropriated  $350,000  for  the  construe 
tion  of  a  machine  shop,  foundry  and  printing  plant.  Jamt.^ 
J.  Davis.  M.  M.  Garland,  IMttsbufgh.  Penn..  and  John  J.  Lentx. 
Columbus.   Ohio,   are   Members   of    Bd. 

Denmark.  Win. —  Bids  will  soon  be  received  by  John  Enit. 
Pres.  of  the  Denmark  Condensed  Milk  Co..  for  the  construction 
of  a  two-storv.  60xl00-ft.  plant.  The  estimated  cost  is  $10,000. 
Noted   Oct.    15. 

+  .Milwaukee.  \YIm. — Contracts  were  awarded  by  H.  W 
lUiemming.  .\rch.,  521  Jackson  St.,  for  the  construction  Of  :i 
factorv  and  warehouse  on  Milwaukee  near  Buffalo  St.  for  C.  H 
Liidersdcur  Tobacco  Co.,  270  Broadway,  as  follows:  1>.\1II. 
.M.\N  CO.N'STltlTCTlON  CO.,  concrete  work;  F.  LUENZMANN 
CONSTUUCTION   CO.,   carpentry.      Noted  Jan.    28. 

Milwaukee,  Win. — The  H.  J.  Johnson  Soap  l"o..  Fourth  and 
Fowler  St..  will  construct  a  six-story.  123xl30-ft.  factory  aiiil 
warehousi  on  Kowler.  between  Fourth  and  Fifth  St.  \V.  I! 
Johnson   is  Secy. 

Lnyton.  Itah- -(Official) — Construction  will  begin  War  1 
on  the  thiee-storv  addition  to  the  Layton  Sugar  t^O.  X'  Mil- 
ton Dyer,  825  Cuyahoga  Bldg.,  Cleveland.  Ohio,  is  Arch.  Notoil 
Feb.    II. 

Murray.  I  tuh — J.  W.  McHenry,  Pres.  of  Salt  Lake  Countv 
Commercial  iMtib.  is  Interested  In  the  construction  of  a  plan' 
near  lOlli  St.  S..  for  the  manufacture  of  terra  cottn  and  por 
celaln    ware.      The   estimated   cost   Is    $60,000. 

Nlioknne,  Wnah. — The  Fairmont  Creamery  Co.  will  roii- 
atruet  a  plant  at  120  West  Pacific  .\ve.  Estimated  cost.  $10. 
000.      .\     II     llolconib  Is   Uesldont   Mgr. 

Ileniela.  <'allf.— The  Henlclu  Tannery  will  construct  n  tun 
nery    tn   est   a  hunt    $20,000. 

+Snn  FrnncUeo.  Calif.  The  contract  for  the  coiiHtruclUni 
of  a  two-Hlorv  reinforced-concrete  warehouse  for  the  Si)err> 
Flour  Co.  33i  Pine  St..  has  been  awarded  to  the  CLl.N  TUN 
FIItKPROOFING  CO..  Mutual  Bank  Bldg.  Estimated  cost. 
$30,000. 
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4>nn     I  riiii.'l«r«.    <«lir.    -()\\VAHI>     I  \V  KSTM  KNT    «'«i,    al 

141,4'-*'.    >"<"    I •>    .iwanli-il    till-    riiiiirui't    fur    Iho    coiiMlriK'tloii 

of  It  twii-Himy  iiiltlliloM  lo  tlii<  liiikrry  of  Morhnnl  l.itii»<<-ii- 
dorf.    NTs    .M.Alll»t<i     SI         \«.li-.l    .1.111.     14. 

nmn  Fmnrlnro,  t'nIU.-  -I'laiiH  liiivr  lionn  iirrparrd  liy  Cun- 
nlllKliMiii  a  I'Dllti'l',  Arch  .  Kli'Nt  Nalloiial  Hank  MI<Ik  .  for  tlii< 
coimlnu'tloii  of  a  i>nt'-»ti>iy,  I;i7xi;i7-fl  iraiiHfiT  wai'i'lnniMo 
nt  Joiii-K  mill  Ktlily  St  fur  Walli-r  K.  I)i-aii.  KMtliiialrd  eoKt, 
ISO.OOU. 

Torunto.  «»nt.— Tho  Htlttnrlck  I'iiIiIInIiIiik  Co.,  SprliiK  nml 
Mnrilouual  St..  Nrw  York,  N.  Y.,  will  coniiirui-t  a  rivc-iitory. 
fiOxSOO-rt.    prIiitliiK    plant    on    WclllnKtun    St. 

Turunlw,  Out.- -Tlit<  Ktiilil  I'uprr  llox  Co.  Ulcliinond  St, 
Wmt  Turonto.  plann  tu  ri'hullil  ItM  plant  recently  dcBtroyiil 
'■:     flri'.      Tlu>    I'Nthnal.-.l    >  i.sl    {•>    $:iii.(MMi 

Fi'.iiioit  \i.   <.<i\  i:iiNMi:>  I'   \\«iiii\ 

Hontlwork  Ncwpoil,  1{.  1.  I'lann  ait<  Ih  Iiik  proparoil  l>y 
th«<  lUiii-aii  of  YariLs  ami  l>oik».  Navy  Uopt..  for  the  con- 
utructlon  of  roailx  anil  uiilk.H  al  Ihu  (Sovcrnor'N  UantllnK,  New- 
port  Naval   Torpi'ilo  Station. 

^I'oal  Mllirr-  Stainfonl.  t'onn. — Tho  contract  foi-  the  con- 
Htructlon  of  a  post  olllcc  al  Slanifonl  liaH  ln-i-n  awarilcil  to 
the  (.'ll.VKl.llS  McCAll,  m..  ITlfi  SallHUlii  St..  rhilailvlphia. 
IVnn..  at   $lls.::7ii.      Nol.<l    I'\>b.   4. 

DrmolUhliiu  IIiiIIiIIiik  -New  York,  N.  Y.— HlflH  will  ho  ro- 
oelvoil  until  J  p.m..  .\l.ir.  Ifi,  bv  Oiicar  Wcndoroth,  Supcrv. 
Arch..  'ricii.sui\  Oi'pt..  Washington.  1).  (.'..  for  dvniollHhInK  imd 
irinuvliiK    the    hont    IxillilinK   of    1'.   .S.   A.Msay  Otllcv. 

^llrrdKlnK-  New  York.  N.  V.-  The  foUowijiK  arc  the  bids 
received  for  dredninK  In  the  Harlem  lllver.  N.  Y.:  U.  (!. 
rAl'K.VItn  l"0..  Havonnc.  N.  .1..  $2ti,2:'ii  (awarded  contract); 
John  II.  Sealy,  |31,l)r>0;  ("oastwI-Mc  DrcdKln^  Co.,  $30.9.15:  V. 
Snnford  Hoss.  Inc.,  $44.2Ti>;  Maryland  HredKlUK  *  t'lrnlractlnn 
Co..  J.T2.200;  .MorriB  &  CiiminlnKS  DrcdKlntr  Co..  »27,312.  Noteil 
Jnn.   14. 

^rnat  OBlcr — Morrlstown,  N.  .1  -The  contract  for  con- 
utructln^  the  post  olllce  at  Morrlstown  has  boon  awarded  to 
the  CHAlU.i:S  McCAlL  CO..  17ir.  Sansoni  St..  riilladelphla, 
rvnn..    at    $10:;. MT).      .Noted    Oct.    22    anil    Dec.    10. 

Pout  «>mo«>--IMalnf1eld.  N.  J. — Hlds  will  be  received  by  Oscar 
\Venileroth.  Superv.  Arch..  Treasury  Dept..  WashlnKton,  D.  C, 
until  X  p.m..  .Apr.  2.  for  the  construction  of  a  one-story  stone 
post  olllce  at    I'lainllelil. 

'AStnnr  nnd  Itlprnp — Philadelphia,  Penn. — Hlds  will  be  re- 
ceived by  the  l.lKlUhouse  Inspector,  l'hiladel|ihla,  until  2  p.m.. 
Mar.  11.  for  furnishing  and  depositing  1000  tons  of  broken 
stone  ami  2100  tons  of  ripraii  at  the  Hrandywine  Shoal  LlKht 
Station.   I>elaware   Hay. 

■t^llrlilKr — \Yashlnnton.  D.  C. — Bl<ls  were  received  for  tho 
substitution  of  a  through  span  for  deck  span  in  the  Penn- 
sylvania Ave.  bridtie  across  the  Anacostia  Kiver,  AV.ashinKton, 
as  follows:  Penn  Brid^te  Co..  Beaver  Kails,  Penn..  $fi740:  M.  P. 
Cwnier  &  Co..  Washington,  D.  C.  $11, MOO;  Phijenix  IJriilKe  Co.. 
Philadelphia.    Penn.,    i'.n:,:,.      Noted    Jan.    21. 

Bnlldlnfc — Kadio.  V.i. — Plans  and  specifications  are  beint? 
prepared  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
XVashlnston,  D.  C,  for  the  construction  of  an  otflce  building  at 
Kadio,  in  connection  with  the  Arlington  wireless  station 
situated  there. 

Pout   omcr — Live   Oak.    Fla. — Bids   will   be   received    until    3 

F.m..  Apr.  6,  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
'ept..  \Vashington.  D.  C.  for  the  construction  of  a  post  office 
at   Live  Oak. 

'A^Dnni,  BuildlnKTi  Ktc. — Harrisonburg,  La. — The  contract 
for  building  Dam  No.  2,  a  iockmaster's  dwelling,  etc.,  on  the 
t>uachita  Biver  at  Harrisonburg  has  been  awarded  to  the 
MILLER    KNOINKKHINC    CO.,    Little    Rock.    Ark.,    at    $11.t,S48. 

■^Dipper  DredKe — Duluth.  Minn. — Bids  will  be  received  by 
MaJ.  K.  1>.  Peek.  1".  S.  Kngineer  Olllce.  Duluth.  until  10  a.m.. 
Mar.  2ti.  for  constructing  and  delivering  the  steel  hull,  4^4- 
yd.    dipper    dredge,    "Col.    D.    D.    GaiUard." 

HoHiiital — Redlake.  Minn. — The  following  are  the  bids 
received  for  constructing  a  hospital  at  the  Red  Lake  Agency: 
National  Contracting  Co.,  Alexandria.  Minn.,  $20,4fis:  l-'rank 
L.  Johnson  &  Co..  Duluth.  Minn..  $23,76»;  W.  D.  Lovell,  Min- 
neapolis, Minn..  $20.4SO:  S.  H.  Marshall,  Minneapolis,  Minn., 
$23,072.      Noted  Jan.    2s. 

Addition  to  Pout  Olllce — Lincoln,  Neb. — The  following  are 
the  bids  reecived  for  building  an  ad<lition  to  the  post  office  at 
Lincoln:  George  \V.  .stiles  Construction  Co.,  Chicago,  111.. 
$243,660:  M.  Yeager  &  Son.  Danville.  111..  $215,698;  J.  W.  Wiese. 
Omaha.  Neb..  $213,720;  \V.  G.  Assermacher  &  Co..  Lincoln.  Neb., 
$246,800;  Dieter  &  Wenze!  Construction  Co..  Wichita.  Kan.. 
$224,944:  Campbell  Building  Co..  of  I'tah.  Salt  Lake  City.  Ctah. 
$231,816;  Walter  Peterson,  Omaha.  Neb..  $244,000;  F.  P.  Gould 
&  Son.  Inc..  Omaha,  Neb.,  $24."). 000:  J.  P.  Cullen  Construction 
Co..   Janesville.    Wis..    $234,500.      Noted   Jan.    7. 

^-ARarthwork — Great  Falls,  Mont. — The  contract  for  earth- 
work on  the  Greenfields  Distribution  System.  Greenfields, 
South  and  Mill  Coulee  Canals,  which  involves  about  385,000 
cu.yd.  of  excavation,  has  been  awarded  to  O'CONNOR  & 
HELEAN.   Great   Falls,   at   $43,691.     Noted  Nov.   26   and   Jan.    7. 

♦♦Brldsr* — Great  F.alls,  ^Tont. — Th;  contract  for  ereoting 
one  highway  and  pipe  bridge  for  tn""  T.'  Mary  Storage  I'nit, 
Milk  River  Project,  has  been  awarded  to  the  MINNEAPOT^IS 
BRIDGE  CO.,  Minneapolis,  Minn.,  at  $88X4.  Noted  Dec.  17 
and   Feb.   4. 

+F:arthwark — Elsberry,  Mo. — The  contract  for  construct- 
ing lon.ono  cu.yd  of  earthwork  in  the  Elsberry  drainage  dis- 
trict has  been  awarded  to  the  WILLIAM  J.  CALLAHAN  CO.V- 
STRl'CTION   CO..    Elsberry,   Mo.,   at    $13,480.      Noted   Jan.    21. 

•¥Jrtty  ronMtmrtlon — Lone  Tree,  Wash. — The  contract  for 
lellvering  stone  for  jettv  construction  at  Lone  Tree  has  been 
•  Warded  to  the  CASCADE  CONTRACTING  CO.,  Portland,  Ore  . 
at    »fi0.r,.-,o.      Noted    Jan.    2s 

nanaralowM — Mare  Island.  Calif. — (Vallejo  post  office) — Bids 
were  received  for  the  construction  of  two  liungalows  to  be 
used  as  Marine  Officers'  Quarters  at  the  Mare  Island  Navy 
Yard,  as  follows:  Monson  liros..  1907  Brvant  St.,  $7800:  A.  T. 
Spence,    IKO   Jessie    St..    $8964:    Pringle    Dunn    &    Co.,    338    Pine 


St.,  tHSili:  Ooorue  W.  Iloxlori  Xi  Son,  llearHl  llldK.,  $7372: 
Oullnlirn  BiiiM.,  .New  Call  HblK  .  $7!I,'I2.  (Above  blddern  are  of 
.Sun  Friini'lNio,  Calif),  W  G.  Thoriialla  v,  MT,  H'.lh  St.,  Oakland, 
Calif.,    $7290;   S.   J.    WeekeH.    Vall.-J<>.   l.'allf.,    $fi'.l7&. 

Itriinlm  to  Vraurl-  San  FranclNco,  Calif. — IlldH  will  bo 
recelvi'd  by  llin  LlKhlhoiiNe  InHpeilor  until  2  p.m..  Mar.  1,  for 
dockliiK    »nd    ropalrhiK    the    IlKhthuuMo    ti-ndur    "Columbine." 

MIM4  I'-.I.I.AKKtMN 

DrrdKlilir-  -HoMlon,  :daNH  An  expetiillturn  .  of  $76,000  for 
deepening     the     rhannel     of     the     ,Mvnllc     Klver     linN     been     rec- 

i.mm led     to    the    LeKlNluture.       William     F.    WllllamH    U    Ch. 

Kngr.    of    the.    Harbor    and     Land    Comn. 

I'"lrr  Ntntlon — Siilein,  MaMM. — Tho  City  Council  plans  to 
bulbl    a    lire    Htatlon    for    Mngliio    Company    No.    4. 

Conduit  Hartford,  Conn  -The  Ho:iril  of  Street  f^ommls- 
MionerH  liMH  recommended  that  an  appropriation  of  $110,000 
be  made  to  pay  the  city's  Hhare  of  the  cost  of  conHtructlng 
a  conduit  for  the  waters  of  Gully  Brook.  Uohcoc  A.  Clark 
Is   Clly    ICngr. 

^i'lrc  AInrni  .HlKnnl  Syat^ni— Waterbury,  Conn. — The  City 
Hall  CommlMHion  has  aw.irrled  a  contract  lo  the  GAMEWELL 
I'lItE  ALARM  TELEGRAPH  CO..  .New  York,  .N.  Y.,  at  $17,.'^.00, 
for  the  InHtallallon  of  a  new  fire  alarm  signal  sysl'm  in 
connection    with    the    construction    of    the    new    Municipal    Bldg. 

Signal  .s.iHtrm — Cortland.  N.  Y. — The  Board  of  Fire  Com- 
mlNsloners  has  passi  li  .i  resolution  lo  provide  for  receiving 
bills    for    the    inslallation    of   a   fire-alarm    signaling    syHiom. 

PiivInK  Mntorlnla — New  York,  N.  Y. —  (Borough  of  Rich- 
mond )--(  oillcial ) —  Bid.M  will  be  received  until  noon.  Mar.  2. 
by  Charles  J  .MeCormaek.  Borough  Pros.,  Borough  Hall,  for 
furnishing     various     paving     materials. 

•fl>urk — Troy.  N.  Y. — The  Troy  Gas  Co.  has  awarded  a 
contrac't  for  the  construction  of  a  250-ft.  dock  in  the  rear 
of  Its  works  on  Smith  St.  to  the  GREAT  LAKES  DREDGE 
\-    DOCK   CO.,  Albany,  at   about    $20,000. 

AKxonvntor — Atlantic  City,  N.  .1. — (Official) — The  Board  of 
Commissioners  will  receive  bids  until  Mar.  11,  for  furnishing 
one  drag  line  or  slack  line  excavator,  having  a  capacit.v 
of  SOO  cu.  yd.  per  day.  Harry  Bachar.ach  is  Dir.  Parks  and 
Pub.  Pro|)erty.  For  details  see  advertisement  under  "Con- 
tracts   To    Be    Let." 

Klinilnntlon  of  <lrnde  CroMHlng^ — Cranford,  N.  J. — The 
Board  of  Public  Utility  Commissioners  has  ordered  the  re- 
moval of  the  gr.ade  crossing  at  Union  Ave.  on  the  Central 
R.R.  of  New  Jersey.  The  work  is  to  be  done  b.v  the  rail- 
road company  and  in  accordance  with  plans  i)roposed  by 
Cranford    Township.      The    estimated    cost    is    $420,000. 

+  l''oiindntionM — Chester,  Penn. — The  contract  for  the  con- 
crete pile  foundations  for  the  coke  bin  and  coal  unloading 
I)Ocket  at  the  i)lant  of  the  I'hiladtlphiii  Suburban  Gas  & 
Electric  ('o.  has  been  awardr-d  to  the  McARTHUR  CON- 
CRETE I'lLE  &  FOUNDATION  CO.,  11  Pine  St.,  New  York, 
N.    Y.      R.    C.    Cornish    is    Engr. 

Motor  F!r«'  Ai>|>nratuN — Hanover,  Penn.- — Bids  will  be  re- 
ceived until  15  p.m.,  M;ir.  10,  by  Frank  C.  Itowe,  .Secy.,  Han- 
over Townshi])  Comrs.,  for  furnishing  the  Fire  Department 
with  two  motor-driven  chemical  and  hose  trucks  of  not  less 
than    50    hj). 

Zoological  Building: — Philadeli)hia,  Penn. — See  item  under 
Buildings. 

♦+Cnrgo  Doorm — Philadelphia,  Penn. — (Official) — The  De- 
partment of  Wharves,  Docks  &  Ferries  has  awarded  the  con- 
tract for  erecting  cargo  doors  at  Piers  38  and  40  to  the  J.  E. 
OtJDEN  CO.,  147  Cedar  St.,  New  Y'ork,  N.  Y.,  at  $38,500. 
-Noted    Dec.    24,  Jan.    14. 

+.Harine  "Ways — Sparrows  Point,  Md. — The  Maryland 
Steel  Co.  has  awarded  the  contract  for  the  construction  of 
marine  launching  ways.  50x600  ft.,  concrete  bulkhead,  to 
the  RAYMOND  CONCRETE  PILE  CO.,  New  York,  N.  Y.  The 
estimated    cost    is    $50,000. 

Drainage — Bartow,  Fla.- — The  I'eace  Valley  Drainage  Dis- 
trict Commissioners  have  had  plans  prepared  for  draining 
40,000  acres  of  land.  The  specifications  call  for  the  con- 
struction of  a  9-ft.  main  ditch,  22  miles  in  length,  and  va- 
rious laterals.  The  total  excavation  is  about  2,000,000  cu.yd. 
The  estimated  cost  is  $275,000.  C.  G.  Elliott,  700  10th  St., 
N.    W.,    Washington,    D.    C,    is    Engr. 

Seawall — Bay  St.  Louis,  Miss. — The  Seawall  Commis- 
sioners are  preparing  to  issue  bonds  for  $60,000,  the  pro- 
ceeds  to   be    used   for   constructing   a   seawall    in   the    gulf. 

+Drainage — Chester,  Miss. — The  contract  for  ditch  work 
in  the  Big  Black  Drainage  District  No.  1  has  been  awarded 
to    .N.    C.    McGINNIS    &    CO.,    Memphis,    Tenn.,    at    $68,000. 

Dredging — Cleveland,  Ohio — Bids  will  be  received  until 
noon,  Feb.  25,  at  the  office  of  the  Commissioner  of  Purch.asos 
and  Supplies,  Room  511,  City  Hall,  for  dredging  in  the 
Cuyahoga  River.  Robert  Hoffman,  405-  City  Hall,  is  City 
Engr. 

-^^.^Nplialtlc  Cement — Lansing,  Mich. —  (Official) — Bids  will 
be  received  until  4  p.m..  Mar.  29,  by  John  McCIellan,  City 
Clk.,   for   furnishing  asphaltic  cement. 

Drain — AValkerville.  Mich. — Bids  will  be  received  until 
2  p.m..  Mar.  4,  by  the  County  Drain  Commissioners,  Oceana 
and  Newaygo  Counties,  for  the  construction  of  the  Beaver 
Drain.  Total  length,  about  38,500  ft.  Orley  A.  Rhodes. 
(Jrant,    Mich.,   is   Drain    Comr.    of   Newaygo   County. 

Dredging — Grand  Rapids,  Wis. — Bids  will  be  received  un- 
til 11  a.m..  Mar.  1,  by  B.  C.  Chandos,  Secy..  Woods  County 
Drainage   District  No.    5,   for   17 '.j    miles   of  dredge   work. 

OorkM — -La  Crosse.  Wis. — -.\n  ordin.ance  will  soon  be  in- 
troduced into  the  Council  providing  for  the  establishment  of 
harbor  lines;  for  the  .appointing  of  .a  harbor  commission  and 
for  a  bond  issue  of  $50,000  for  the  construction  of  municipal 
docks. 

+Park  ImprovenientN — Milwavikee,  Wis. — The  Board  ol 
P.irk  Commissioners  has  awarded  the  contract  for  unit  No. 
2  of  the  Washington  Park  grandstand  and  field  building  to 
the  NORTH- WE.STERN  CONCRETE  CO..  Milwaukee,  at  $17,- 
885.  The  complete  cost  will  be  $50,000.  A.  C.  Clas,  Colbv- 
Abbot   Bldg..    is   Arch. 
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Diteh-Northwood.  ^,  Irf'^l'^C^N  Vr^'^M.   County'' Aud?.". 
ceived   until   10   am      Mar    4    bj    c     ^^^         j„   Drainage   Dis- 
for   the   construction    °*^°';*':"f„   0/3752   cu.vd.   of   earth   exca- 
trict  No.   9      The  work   conMsts  ot   s^o       ^^.  .^^.^    ^^^^ 
vation   and  layin.ff  about   .4.000   it.  Commissioners 

kf^at^|f^oi:^U?Jtcf^g    4^-.H^  H.^ 

i:X^^r&."?air,^ont^it.^a^n..OO.     >.ted   Pe.^ 

Caual-Salt     L^^^^     .^.ty     ^VrpVs   canal    two   miles   farther 
have   decided   to   extend   the    s"';P'".,„,Y\viU  be  completed  this 

L.^f.'„"TST.'ri..S"S«?r'-.-a   ?.'.".' !&?&.-«.   do*  .0 

cost   about   $..-.,000.  -n-txsh  — The  contract  for   con- 

+D«ke.s   an.1   Ditohes-Kelso    ^^ash^    T^e   c  .^^   j^,^     2     about 
strTctinK   flitches   and   dikes   for   U^King  awarded     to 

450.000    cu.yrt.     of    earth    exca%  anon      na  per    cu.yd. 

COLLIER    &  ^?TE^  KNbON      Sale^.     ore.   ^^^^        .^^^^^    ^^^     ^ 
G.   T.    HOSK.   S.ate   Bank    «'"-•  Wash —Plans     have     been 

seawall     an.l     P"";?,?-^^!^^^^;-    Ensr.    for   constructing   a 
completed   by    A.    H.    Pimock     Cn>     tn^r  ^^^^^    ^^^^^    ^^,^^  ,^ 

?^Sron%f°a^d¥of°pa^in'V'alorg'\he    same.      The    estimated 

"^;..lL!.r;'''rer     Hedondo    Be-h     ^  »,      The^  t^>eo^n^^t"rlc\^ 
vote   $121,000   in   bonds,  the  proceeafa  lo 

^"^^rr=:::-s:r;^;g;o.^c^ir-The^aty^D^ 

?^ecre^l*^'o^rV"o'-^-elfit^.^^T'i;res&^l%ost   is    $40,000. 
tngs:"Industrtan\OTks.      ttuc  ,    .,  ^,,„_,i„„   pontemplates  the 


S"^^-^-*^^'^-"  ^^t^^^'K^tlm^ed  cost. 
'^«2.'rn.M,...-I>lans  are  bein.^  prepared  by  Kcl..n^  Karp^ 
^i^l'iinrLJ   nrsel'-Ei?rm!i'Jed   cost     *«0.000 

S„«thbrid«e.  .Ma--l'''7^foVthe%oLt^ruc^tton  Of  l  theater 
Macintosh.   ITovidence    I^v^timated  cost.   $75,000. 
fir  Thomas  F.   Murphy.     E^^""''""     "  ^ '   *eeived  for  the  con- 

SorlnKfleld.  Mass.— Bids   wil     soon   be   rece^\ea  Bridge 

stru;"o"n'';o"f  a*  seven-story   building^on   Chestnu  ^_^^^        ^      ^ 

ll^osfl-y-y  irCh^n.  ^Vdg'^-Comn.  .  ^■°;-;,/-,.,  ,\,,o„t  Mar.   1   for 
Greenwich.  tonn.-Bids   will  be   rece.vea    ._    ^^^  Greenwich 
the  construction   of  a  thre«-st°n    ^u^st  ^^250,000.      Carrere    & 
Hospital    Assoc.at.om      Est^maiea        ^,    ^.      .^  ^^.^^ 

''^^:i^  -»"4>^Vi^n°^"^fo?.^  ^r-s\rnirus"^^n^u??h°Li 

trn°lwi"'deTro%"h^^k".''^-':.^KS^INEl  CO.  Estimated  cost. 
''"Sln^cora.  Conn.-1-lans  are  being  P^eP-f  ^^^.V,  C^^^j^^^ 
T  P-vlmer  IS'J  Church  St..  Nevv  "^^t,"':-  Charity  Foundation 
of  r  th^el-story  building  for  the  Ma^o-J^c  ^{^?,    lace    S.    Moyle. 

•itorv    club    house    at    oOO    L»eiavv<*"^ 

Columbus.      Estimated    cost.    »«''-»'l'' „,.o„^)_pians    are   being 

Xew    York.    >.    ■»•— <^°'°"A\uec^i??l  Co.    1029  East  163id 

prepared  bv  the  Kreymborg  -^^'y.^'^^.'e'.^'torv   apartment   houses 

St      f   r   the   construction   of   fou-    f^Vp^T  ipwyer  Building  Co., 

tViVi>i;.."r^,r.»"i.ar,"'{;fi^.=™.»«  „,„„„„.„  3.0 

+  New  York.   N.  V.— (Borough   of   Manhatta,,^^    ^^^^ 
^^^ir^    Y^lk!   ^:%^<Borough,.of^ManhatUn,-Acco.-.Uji. 

ssr  ?;^;;;:!r'AVb,^:^''^^A.man.  ;ui  ^;;;;;:;:;;,;^;rp;::nt'are  be- 

r    ''£''V2rt;''s;'%T\h":"Y"'W.'c.'A.,    600    Lexington    Ave. 
KM'imated  cost.  $300,000^  Manhattan)-  Muynlcke& 

•""'V''v«rU     ~.    Y.-nu.rough    of    Manh».tnn)--.oni;;'n'Vf 
BhU    will  "      rw-olvod    until  ,•'"""•    ^".lith'st      fm    making   the 

?frp7tn7Le    "i   ACrand   135th  Ht.     Noted   Leb     . 


j.ew    York.    N.    V.-(Borough    of    Manhattan)-P^ 
^of^-an'^'l.'^A^t-^t^o^y^lfu^/  i^^aT^^i^^Vve.    and    4Sth    St.    for 
i^^rank   Bros.      E-'-t!.^:,!;^:^'    of  Manhattan)_Plans    have 
beerprei^af^d  ^.^y  G^or^V^V^nj^a-  Arch     for^^the  co^nstruc^ 
*^t°"for    "the'  W°esl    Ifdi '  C^stSSn     Co.       Estimated     cost. 

$200,000.  (Borough    of    Manhattan)— (Official)- 

New    Vork.    >.    Y.— (Borougn    o  Hospital  Commission. 

Bids  were  received  Feb  ,  ^  b>  of   buUdings   at    the    Manhattan 

Peter  Keeler  Building  Co  Albany  a)  ^JO^'^'i^;  gSV ;  DeKimpe 
George  B.. Willis  &  Co  Inc..  New  Yo.k.  i  *^  John  T.  Brady 
construction.  Co^.  Ho^'^J^f^'^^^'S-  John  k.*  Parker  Co..  New  York. 
^'=^^:::^^ork;°r   "-<Borough^of^Queer.^^e  ^g^neral 

000.      M.   Pierce   is   Chn.   of   Bd.  reports    the  Ways  and  J 

«>s.sining-.  >•  ^.-According   to  p.ess  reports.^^    i"    favor    of  1 

Means    Committee    of    the    Assembly    n  p^jgon.      Estimated  1 
constructing    a    cell    house    ai    oniB 

by  Taylor  &  Bonta.  Arch     ^'^^^^l    Bl'^ft    payette    St     for    the 
of    a    three-story    bmUUng    at    40^^^.^V^e^^^  ^^.^^^  ^^^  ^^^ 

""  c:ir-.wW.-r. Camden  Pos^^ 

l^irtfo'i  ^^of  i^^'l^o^st^irisxVo^o'lft.^^clfo'ol.^  Estimated    cost. 

$75,000.  .  r'/^fiin    nlans    to    construct   a 

Estimated   cost.   $.0,000.  „„t,.,„t   for  the   construction 

4.Ri.lgefield  Park.  X.  J-— The  fO"tiact  for  the  co  j^^^^.^ 

of  if  "wo^-'story   Pa-chial  schooWo.    St    F.anc.s  R   ^^  _  _j^^.^^^. 

has  been  a^^arded  to  JOHN  J     t.^^^      Noted  Dec.   31. 

City.  N.  J.     Estimated  to^i,  *  awarded    the    contract 

n^^^'^lGvli^c'^^^^   Sout"h  lf^th^lt.:'/ol   constructing 

L''s^h^o?Pto^lo?t\"boutS-40,000.  construction  of  a 

+S.vede«bor«,  N.  J— The  con  ^act  f o.   the  ^on^^V  "^.^^^   has 

two-story    building    for    the    S^S^^^^.^^?°i2i4   Sansom   St.    Phila- 

be.n  awarded   to  HENR^    Q-   BBm\  X^l  •   ^^^^^^  ^^^.    ^g. 

Rs^^ilJ^-is^TiS-^ffi'^i'iJirss:  sir 

deUhia.  Penn..  is  Arch.  reports.   Cassia  Lodge 

No.^^rr aid"A:l.L"s°''c'o';;fide°rlK'g'%^an^  for-  a  building  to 
cost    $50,000,  „,..,-*    fnr   the   construction   of 

iloading.    is   Arch.  „,„„„     „rc    being    prtrpared     for    th. 

Philadelphia.    Penn.-Plans    «[e    J^emg^^p^ep  ^^^^^  ^^^^^^, 
construction  o     two  four-sto.  y  w.  ^g^^_    jioO.OOO. 

St     is   .-Vrch.  _  .   „„»    fnr    the    construction 

'"■'+Ph.ladel..hla.    ^'r-,7iTr^uil.l  ng    at'uth^  and    Appletree 
of    a    nine-story    connnei  ci.il    buii  m'"-  .,,e,,    to    CRAMP    & 

St.    for    Louis    .\.     "^'''"""'ooo      Ch    lies   E.  Oelschlager  .s  Arch. 
CO.      Estimated  cost.  $300,000.     <.  na.  ,„.„„_,.e,,   ^v    Wilson. 

.MHladelphia.   Pen-.-^Plans  are  boing^piepai^^^^^^^^^ 

n«,.l>|^(t  I'^OTl       I    III"  K       I  »l  ii  11^  " 

Estimated  cost.  $40,000.  prepared   by   A. 

S«,..U    »-J""--,-\'i„yron;T;uc?ron  'J,?a'''th"ee-''story.   150x156- 
))'   high    -Vhooi.    "^-'VimatTdVost.   $1S5.000. 

Htrucllon   of   a   two  '""'J;,   ,„    .^..^h.  ,     „ 

"--••••^i;i?r"H^'rt.i^'-%:;:i"?otC7^,^-^ 

^    l.alr...  ^■>"-;;;;.,':^';,;;'        :!,\'rori.-H    for-  the    state    Board    of 


Ki'ltniarv   '''k    I'M. 
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^Allantn,  <<ii  'I'lix  rotitniiM  for  i-(iiiH(i'iirtliiK  ll<i<  IliMtiiry 
Corilinll\  HI<lK  lit  Wlilli'liiill  iiiKl  Aliitiaiiiii  SI,  for  K  L.  Con- 
nnllv    IwiN    I II    ii»ai<l<«l    l<>    (tiK    WIOIJ.S    MKiiS   CD..    WiinIiIiik- 

toM.'i>.  «■•■  »'  »:'<•"'."'"• 

Mlanil.    I''ln.      I'ri'llniliiiirv     iiIiimh    iii-k     IioImk     liri'piiri'il     rnr 

thO     C-OIIHllUl'IIOII      tlf     II      llllllllllIK       for      lIlK      Ml'tlllllllMt       l':|llHfO|llll 

Chui-i-li  Suiilli       KNiliiiiid'il   coHl,  )4(l.ll()(l       .1.    It    CiiMoii    In   I'liMtor. 

t'nmilrn.  'rrnti.  Illiln  will  In-  i  tirl  vimI  until  Apr.  I  l>y  A  H. 
HauMxII.  Coimly  «'1K  .  fur  tin-  coiiHtrtirlliin  of  ii  twii-titory, 
rolnfori'iMl-i-oiu-rt'ti-.  liox  liiK-fi  I'lmrl  Iioiiho.  IjntltiiiitiMl  roNt, 
|40,0no.      I'Muaril    I  >iiiiKli<-rl  >  .   NiimIin  lllr,  Ih  Art-li.   Notnl  .Inn.   L'l. 

l.ouUvlllr.  K>.      I.    Ki'lli'i    .V   SiihH  |ilaiiti  In  ('iiiiHtriiit  ii  tlir 

y,     IJf.x-iio-ft.     a|iartin<<nl     hnuHr     on     Thlnl     St.,     Iii-twcfn 


Ht,    IIIIII.OIMI. 

IvimI     by     Wlllar.l 


•tory. 

Avpry  anil    lliaiulcls   Av<v      ICNtlinatnl 

Alllnncp.    (llilo      IUiIn     will     hood 
HIrMh.     .\r<'li.     Sw<'Ilanil     IUiIk..     ('Iivi-lainl.     fur    tin-    iimMtiii 
lion    of   a    hiilhllim    for    tlii<    Allianio    li<»i|i|tal    ANHoclallon. 

Clnrlnnnll.  Ohio  (Olllilal)  Ml<l!i  \V(<ri<  o|i<miimI  KcIi.  Ill 
for  till-  ('on.Mtrurlion  of  tlw  $'J. Mill. nan  conrtliouNi-  ami  Jull  for 
Hiinillton  I'ounty,  Th<>  lowi-si  lilililrr  for  tin-  ki'ihtiiI  i-on- 
triii-l  \vii.«  Charh'H  Mci'aiil  <°i<.  I'lillaili'lphla.  I'l'iin..  at  $1,- 
!»!l!l.!iOO,  Kranlto.  unil  Jl.Tiin.oiin.  llnii>Nlon<-.  l.owrMt  liIdH  for 
milu-oiilrarls  wm-  a.i  rollii\v.i:  MrliarVfy  .^1  Co.  ;i07  (ii-rko 
HliU  .  iMaxonrv.  $LM!).i;7T:  Iliiirv  NIi'Iiioh,  III:'  llainllton  Av<'., 
Nor(li!<lili-.  pluniMiiK.  li.allim  anil  pow.-r  plant.  JI'J.I.OSO; 
Alll.x-l'lialin.TS  Co..  Wi-st  Allln.  W\»..  .•hkIhi'M.  K<-iiiTali)rN  anil 
olcrtrlc  iMiulpniont.  $2l.r.!lO;  Ciiu-inniiti  Clay  Prodiu-l-s  \-  Siip- 
iilv  Co.  4li;i  .Johnston  HIiIk-..  metal  work.  »ir>',i,Oilil;  Stamlard 
StiirMo  Work.>i.  TOfi  \V.-nt  Kront  St..  inarblf.  $fi4l.l)0n,  .Noted 
July    l':i.    Sept.    S.    I >!•.•.    :i    and    10. 

I'Inrlnnntl.  Ohio— The  Hoard  of  ICdiicallon  recently  pur- 
chn.ied  a  fi00xl'H0O-rt.  site,  A  three-story  hl^h  school,  to 
cost  ahout  JT.Mi.OOii.  will  be  constructed  on  the  uropcrty.  C. 
W.  Handnian.  care  Kuslness  Uept..  511  West  Court  St..  Is 
of    Hoard. 


Secy. 

Clnrlnnntl.    Ohlo- 

Bonrd    to    construct 


-The    citizens   hnve   petitioned    the   School 
n    school    In    the    Walnut    Hills    Section. 
The    estlniat.d    cost     Is    JlOO.OOn. 

CIrvelnnil,  «)hl« — The  Mbriiry  Board  has  chosen  seven 
nrchlti'Cts  to  compete  In  a  contest  for  the  best  plans  for  the 
construction   of  a   bulldint;.      The   estimated   cost   Is   Jl.sno.nnri. 

D.  F.    Hamlin    Is    professlon.il    advisor    of    the    contest. 
i'lrvrlnnd.     Ohio — Plans     have     been     prepared     bv     Walker 

ft  Weeks.  .\rch..  I'.IOO  lOuclld  Ave.,  for  the  making  of  addi- 
tions and  alterations  to  the  New  ICnuland  Hld^.,  G27  Euclid 
Ave.     The  estimated   cost   is   $1.2.".0.000. 

Kant  ClevplniHl.  Ohio — Meade  &  Hamilton,  Arch.,  Carfleld 
Bide.,  has  prepared  pl.ins  for  the  construction  of  the  Car- 
neKle  library  on  Euclid  Ave.  The  estimated  cost  is  $.")r),000. 
Noted    Jan.    L'l. 

LnnrnMtrr.  Ohio — Wilbur  T.  Mills,  Arch..  Columbus,  is 
preparinc  plans  for  the  construction  of  the  City  Hospital, 
to   cost    about    $.'.0,000. 

Rlltninn,  Ohif*. — Bids  will  be  received  until  noon.  Mar.  3, 
by  K.  K.  F.i.ber.  Clk.  of  Bd.  of  Education,  for  the  construc- 
tion of  a  school  to  cost  about  $40,000.  The  National  EukI- 
neering  Co.,  Marshall  Bldgr.,  Cleveland,  is  Engr.  Noted  Aug. 
13  and   Sept.    17. 

^Rnttlp  Creek,  Mich. — The  contract  has  been  awarded  to 
ANnKKSON-STRANDHEHC.  CO..  19  South  La  Salle  St.,  Chi- 
cago. 111.,  for  the  construction  of  a  li--story  building  for  the 
Old   National    Hank.      The    estimated    cost    is    $150,000. 

+Detrolt,  MIrh. — The  contract  for  the  construction  of  .a 
23-story.  S0xl2s-ft.  ollice  building  for  the  Simon  J.  Murphy 
Co.,  1220  Penobscot  Hldg.,  has  been  awarded  to  GEORGE 
A.  FULLER  &  CO.,  320  Penobscot  Bldg.  The  estimated  cost 
Is  $1,300,000.  Donaldson  &  Meier,  1314  Penobscot  Bldg.,  is 
Arch. 

Sandunky,  Mich. — The  County  Commissioners  will  rebuild 
the  courthouse  recently  destroyed  by  Are.  The  estimated 
cost    is    $150,000. 

+('hlcnKO,  III. — The  contract  for  the  construction  of  the 
nine-story  office  building  at  Wabash  Ave.  and  Jackson  Blvd., 
for  Lyon  &  Healy.  has  been  awarded  to  WELLS  BROS.  CO., 
53   West   Jackson    Blvd.      The    estimated    cost    i.s    $750,000. 

ChlcnKo,  III. — Alfred  S.  Alschuler,  .-Vrch.,  2.S  East  Jackson 
Blvd.,  is  preparing  plans  for  the  construction  of  a  14-story 
fireproof    office    building    on    Randolph    and    Dearborn    St.    for 

E.  Eiger  &  Bros.,  1249  Wabash  Ave.  The  estimated  cost  is 
$350,000. 

Chicafco,  III. — The  Luther  Institute.  1135  South  Marshfield 
Ave.,  has  purchased  a  site  at  Park  Ave.  and  Wood  St.  The 
Institute   will   construct   a   seminary    to   cost   about    $100,000. 

Chlcnica,  III. — The  Hampden  Club,  2732  Hampden  Court, 
will  construct  a  139.\165-ft.  club  house  at  foot  of  Buena  Ave. 
and  the  lake  shore.  The  estimated  cost  is  $100,000.  William  B. 
Frankenstein  is  Pres.  and  Leopold  Asher  is  Secy. 

KaHt  St.  I.onlH,  III.— .^.  B.  Frankel.  Arch..  264  Arcade  Bldg.. 
is  preparing  plans  for  the  construction  of  a  building  for  the 
Immanuel  Evangelical  Church,  1135  Gaty  Ave.  The  estimated 
cost   is   $50,000. 

Barahoo,  WIh. — Bids  will  soon  be  received  by  Charles  W. 
&  George  L.  Rapp.  .\rch.,  69  West  Washington  St.,  Chicago, 
111.,  for  the  construction  of  a  90xl40-ft.  theater  and  audi- 
torium   for   A.    Ringling.      The    estimated    cost    is    $45,000. 

KenoHha,  \VI«. — Bids  will  be  received  .Tbout  Mar.  1  for 
the  construction  of  a  two-story  lodge  .Tnd  assembly  hall  for 
the  Kenosha  .\erie  No.  1055.  Fraternal  Order  of  Eagles.  The 
estimated  cost   is  $50,000.     Joseph   Lindl,   312   Main   St.,   is  Arch. 

LadyMmlth,  Win. — Bids  will  be  received  about  Mar.  1  for 
the  construction  of  a  three-story,  40xlOO-ft.  building  for  St. 
Mary's  Hospital.  Estimated  cost,  $40,000.  L.  T.  Liebert, 
Wausau,    is    Arch.      Noted    Nov.    19. 

Madlnon,  WIm. — The  Board  of  Regents  of  the  Vniversity 
3t  Wisconsin  has  .approv,-d  plans  for  the  first  of  several  dor- 
mitory buildings  to  be  constructed  for  men  students.  The 
estimated  cost  is  $135,000.  M.  E  McGalTrey,  Administration 
Bldg.,  is  Secy. 


Uaiikeaha,  U  In.  It  In  r<*pnrtril  Ihni  the  Hoard  of  i^diira- 
linn  plaiin  In  biillil  a  new  tn-hnnl  loNlInK  from  tf'0,000  to 
I70.IMMI,       AiiKliil    .lacnliNon    In   Secy,   of   ltd. 

^MiiMi'iitlnr,  lot«'ii  The  eonlriict  for  the  coiiNtructlon  of 
a  Ihiei-  Hlniy  arinory  hiiN  lieoii  awarded  to  JA.MEH  H.  HEL- 
liEN        Nnte.f  (let.    22. 

Mloiit  ('M>',  loMa  I'Imiin  are  being  pri'pared  by  Heiittler 
H  Arnnld,  Arrli,  HavlilMoii  Aiiln  lllk  ,  for  the  connlriictlon  of 
the  KIkN  l.oilKc  III  l':iKhlli  and  DoiigluN  St.  The  eHtlmaled 
cnt.!     In    $70.0(1(1.       .V.ilicl    Jan.     14. 

Ml»ii«  rily,  litwu  The  KeHciie  MIhkIoii  planM  to  coiiHtruel 
II  biilldliiK  nn  an  InIiiiiiI  al  the  fool  nf  .N'liith  Ht.  The  eHtl- 
iiiali'd    eoHl     Ih    $50,1100.       ,latiieH    llailbney    Ih    Silpt. 

HUnix  «  lt.t,  loMii  l<<'iilller  A  Arnold,  Arch.,  DavldHoii 
y\iilo  MIk.,  Ih  priparlng  preliminary  plaiiH  for  the  coiiHtriic- 
lloii  of  a  four-Hlor.v  biiililing  al  .Sixth  and  Pierce  Ht.  The 
eMtlmatcd    cnsl     Ih    $Ioo,0(IO. 

4>n>tliilh,  Minn.  'I'he  cnntract  for  the  eonHtiuctlon  of  th" 
new  aiiiMMV  at  l.'ltli  ,\ve.  E.,  and  London  Rd.  liaM  been  award- 
ed In  GEdltGK  II.  LOCNSHERRY,  Duluth,  al  $107,410.  Noted 
Dec     .'11    and   Jan.    14. 

I'roetor,  Minn, —  PlnnH  are  being  prepared  by  Vernon  .T. 
Price,  Arch,.  (i(i7  Palliidio  Bldg.,  Duluth,  for  the  conHlructlon 
of    a    high    Hchonl.      Thi'    eHtlmated    coHl    Is    $90,000. 

Xt,  i'nni,  Minn. —  Plans  have  beeri  approved  by  the  City 
Council  for  111.'  conHlructioii  of  the  St.  I'.-iul  I'nion  Station. 
The    esllin.iled    coHt    Ih    $15,000,000.       .Noted    Dec.    24. 

SI.  I'nHl.  Minn.— (Omcial)--John  FlHhel,  Grand  Secy,  and 
Recdr.  of  M.isonic  HodleH,  Smith  and  Sixth  St.,  Informs  UH 
that  it  probably  will  be  a  year  or  more  before  sufficient 
funilH  iire  secured  for  the  construction  of  a  $100,000  home  for 
th.-   aged.      Noted    Feb.    1  1. 

ArknnMnM  CUy,  Knn. — The  Newman  Dry  Goods  Co.  will 
conslriicl  a  lOiir-storv  llrej.roof  ilepartment  store  on  Summit 
St.      The    cstliii.iti'd    cost    is    $100,000. 

Ynnkton,  S.  II. — .\t  a  recent  election,  the  citizens  voted  in 
favor  nf  issuing  $100,000  in  bonds,  the  iiroceeds  of  which  will 
be  used   for  the  construction  of  ;i   new   school. 

WllllMlon,  \.  I). —  Plans  have  lieen  acceiited  for  the  con- 
st met  Inn  of  a  hotel  to  cost  about  $100,000  for  a  corporation 
.-It    Williston.       R.    T.    Frost,    Minot,    is    .\rch. 

+  l\anMnM  <"lty.  Mo. — The  Board  of  Education  awarded 
contracts  for  the  construction  of  three  schools  as  follows: 
Willi.iMi  CuUen  Bryant  School,  to  J.  R.  VANSANT  CO.N- 
STRCCTIO.N'  CO.,  at  $74,950;  Mark  Twain  School,  to  H. 
EILE.\BER(5ER  &  CO.,  122  .South  Michigan  Ave..  Chicago, 
111.,  at  $S4,500;  Kensington  School,  to  BERT  ELMER,  at  $85,- 
055.      James   B.   Jackson,    Jr.,    is   .Secy,    of    Bd.    of    Dirs. 

Siiringfteld,  Mo. — Carl  Boiler  &  Bro..  Arch.,  7  Gayety  The- 
ater Bldg.,  Kansas  City,  Mo.,  is  preparing  preliminary  plans 
for   the   construction   of  <a   theater.      Estimated   cost,   $75,000. 

EI  PaNO,  Tfx. — The  Y.  M.  C.  A.  contemplates  the  construc- 
tion of  an  addition  to  its  building.  The  estimated  co'jt  is 
$150,000.     J.   II.   Nations  is  Pres. 

Colwrudo  SprlngN.  Colo. — The  Board  of  Trustees  will  con- 
struct a  40x250-ft.  hosiiital  at  the  Modern  Woodmen  Sana- 
torium. The  estimated  cost  is  $60,000.  J.  A.  Rutledge,  M.  D., 
is  Supt. 

Ogden,  I'tah — The  Federal  Land  &  Mortgage  Co.  will  con- 
struct an  apartment  house  at  2Gth  St.  and  Washington  Ave. 
The   estimated    cost   is   $200,000. 

Kverett,  WiiMh. — AV.  E.  Hastings,  Arch.,  Commerce  Bldg., 
is  preparing  jjlans  for  the  construction  of  a  reinforced-con- 
crete  addition  to  the  Monroe  School.  The  estimated  cost 
is    $50,000. 

Taconiii,  Wanh. — Marcus  Loew,  14  93  Broadway,  New  York, 
N.  Y.,  will  construct  a  theater.  The  estimated  cost  is  $400.- 
000. 

Walln  Walla,  WaNh. — Robert  F.  Tegan,  Arch.,  Morgan 
Hldg.,  Portland,  Ore.,  is  preparing  plans  for  the  construction 
of  a  reinforced-concrete  hospital  for  the  Sisters  of  St  Vin- 
cent.     The    estimated    cost    is    $250,000. 

Klamath  FallN,  Ore. — The  Klamath  Lodge  No.  1247,  B  P 
O.  E.,  will  construct  a  building  at  Third  and  Main  St.  Esti- 
mated   cost,    $40,000.      C.    S.    Moore    is   a   Member    of   Bldg.    Com. 

Portland,  Ore. — R.  F.  Wassell,  D.  B.  McBride  and  A.  C. 
Going  will  construct  a  five-story  apartment  house  at  18th 
and    Couch    St.      The    estimated    cost    is    $125,000. 

I'lureka,  Calif. — J.  P.  Stevens  and  associates,  San  Fran- 
cisco, contemplate  the  construction  of  a  brick  hotel.  Esti- 
mated  cost,    $150,000. 

+  Fre«no,   Calif. — The    contract    for    the    construction    of   the 
Washington     .School     has     been     awarded     to     TREWHITT     & 
SHIICLDS,     Rowell     Hldg.,     at     $103. 99S.       W.     D.     Coates      Jr 
Howell    BUlg.,    is   Advisory   Arch.      Noted    Sept.    10   and   Jan.    2l! 

Redoudo  Reach,  Calif. — Louis  J.  Baumbeck  will  construct 
a  three-story  brick  building  at  Diamond  and  Pacific  Ave 
The  estimated  cost  is  $50,000.  L.  B.  I'emberton,  S07  Audi- 
torium   Bldg.,    Los    Angeles,    is    Arch. 

San  Diego,  Calif. — Plans  have  been  prepared  by  A.  H. 
Stibolt  for  the  construction  of  a  seven-story  reinforced- 
concrete  apartment  house  at  24th  and  B  St.  for  the  Oregon 
Improvement  Co.  The  estimated  cost  is  $300,000.  T  J 
Newell    is   Pres. 

San  KranciHCo,  <'alif. — The  lowest  bid  for  the  construction 
of  an  academic  building  at  the  Polytechnic  High  School  was 
submitted  by  P.  F.  Reilly  Co.,  Western  Planing  Mills,  Berry 
near    Sixth    St,,    at    $S6,906.      .Noted    Aug.    13. 

San  KrnnciHco,  Calif. — Marcus  Loew.  1493  Broadwav.  New 
York,  N.  Y..  will  construct  a  theater  to  cost  about  $1,000,000. 
This  is  one  of  the  many  theaters  Mr.  Loew  plans  to  build 
in   the   West. 

San  FrnnriHoo,  Calif. — Bliss  &  Faville,  Arch..  Balboa  Bldg., 
is  preparing  plans  for  the  construction  of  a  two-story  gym- 
nasium on  Sutter  St.  for  the  San  Francisco  Women's  Club. 
Estimated     cost,     $40,000 

I,ondou,  Ont. — The  Board  of  Education  plans  to  construct 
a  number  of  schools  to  cost  about  $200,000.  R.  W.  Shaw  Is 
Chn.   of   Bd     of   Education. 
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Bids    received    nntll    Mnr.    12.    1915. 

Proposals  for  Street  Paving 

Wilkes-Barre,  Pa. 
SEALED  PROPOSALS  will  be  received  at  the  City  Clerk's 
Office,  Wilkes-Barre,  Pennsylvania,  until  Friday.  March  12th. 
1915,  at  12  o'clock  Noon,  for  curbing;  and  paving  streets  in 
the  City  of  Wilkes-Barre,  Pennsylvania.  Bids  to  be  submitted 
In  accordance  with  specifications,  copies  of  which  may  be  had 
upon  application  to  B.  K.  Finch,  City  Engineer,  upon  the  pay- 
ment to  him  of  the  sum  of  Five  Dollars  (.$",.00).  which  will 
he  refunded  to  bidders,  provided  specifications  are  returned 
to  the  City  Engineer  on  or  before  March  l.jth,  191.").  Bids  to 
be  submitted  as  follows: — For  shret  asphalt  in  two  sections, 
totaling  about  40,000  square  yards;  For,  vitrified  brick  in  four 
sections  totaling  about  46,000  square  yards:  For  cobble- 
stone in  one  section  of  600  square  yards:  For  vitrified  brick 
and  macadam  in  one  section  of  7,500  square  yards,  together 
with  the  necessary  red  stone,  blue  stone  or  concrete  curbing. 
Certified  bank  check  for  Five  Hundred  Dollars  ($500.00)  to 
occompanj  each  bid  except  for  cobblestone,  which  will  be  for 
One  Hundred  Dollars  ($100.00).  Proposal.s  to  be  endorsed 
"Proposals  for  curbing  or  paving"  and  addressed  to  Fred  H. 
Gates,  City  Clerk.  The  City  Council  reserves  the  right  to  re- 
ject any  or  all   bids  received. 

CHARLES    N.    LOVEL.\ND,    Superintendent, 
Department   of  Streets   and   Public   Improvements. 


Bids   received   until    .'Vpr.    i:{,   1915. 

Automatic  Valves  and  Check  Valves 

DEPARTMENT    OF    WORKS. 

Toronto,  Ont. 
Tenders    will     be     received     by    registered    post     only,    ad- 
dressed  to  the   Chairman   of  the   Board   of  Control,   City  Hall, 
Toronto,  Canada,   up  to  noon   on   Tuesday,  April  13th,  1915, 
For    the    Supply    of 
Automatic  Valves  and  Check  Valves. 
Specifications  and   Tender   Form   for  the   foregoing  may  be 
obtained    upon    application    at    Room    12,    Purchasing   and    Ac- 
counting   Section,    of    the    Department    of    Works,    City    Hall. 
Toronto. 

Envelopes  containing  tenders  must  be  plainly  marked  on 
the    outside   as   to   contents. 

The  usual  conditions  relating  to  tendering  as  prescribed 
by  City  By-law  must  be  strictly  complied  with,  or  the 
tenders  may  be  declared  informal. 

Tenderers  shall  submit  with  their  tenders  the  names  of 
two  personal  sureties,  approved  by  the  City  Treasurer,  or  in 
lieu  thereof,  the  bond  of  a  guarantee  company,  approved  as 
aforesaid. 

The   lowest   or   any   tender   not   necessarily   accepted. 
T.   L.   CHURCH    (Mayor), 

Chairman,   Board   of   Control. 
Toronto,    February    Sth,    1915. 


Bids    received    uirti!    Mnr.    2,    ISIirt. 

Building  Extension  at  State  Hospital 

Trenton,    N.    J. 

Sealed  proposals  will  be  received  at  the  office  of  the  Gov- 
ernor, Trenton,  N.  J.,  until  twelve  o'clock  noon  on  Tuesday, 
March  2nd,  1915,  for  furnishing  all  labor  and  material  nec- 
essary for  the  further  extension  of  the  House  of  Detention 
for  Convict  and  Criminal  Insan-  at  the  State  Hospital,  Tren- 
ton, N.  J.,  in  accordance  with  plans  and  specifications  on  file 
In  the  office  of  the  Commissioner  of  Charities  and  Correc- 
tions,  State   House,   Trenton,   N.   J. 

Each  bidder  must  accompany  his  proposal  with  a  certified 
check  for  ten  per  centum  of  the  amount  of  his  proposal,  pay- 
able to  his  order,  properly  endorsed,  which  will  be  returned 
to  the  unsuccessful  bidder  immediately  following  the  award 
of   the    contract. 

Proposals  must  be  enclosed  in  envelopes  sealed  and 
marked  "I'roposals  for  the  further  extension  of  the  House 
r't  Detention  for  Convict  and  Criminal  Insane  at  the  State 
Hospital,    Trenton." 

E.    I.    EDWARDS, 
Secretary   State   House   Commission. 


Bids   received   until    Mar.   10,    191.'>. 

Canal  and  Conduit. 
Electrical  Pumping  Machinery 

SALEM  AND  BEVERLY  WATER  SUPPLY  BOARD 
Sealed  bids  will  be  received  at  City  Hall,  Salem,  Massa- 
chusetts, at  ten  o'clock,  March  10,  1915,  for  the  construction 
of  additional  works  for  water  supply  from  the  Ipswich  River. 
Plans  may  be  seen,  and  the  form  of  proposal,  specifications, 
contract  and  bond  may  be  obtained  after  February  17,  1915, 
at  the  City  Hall,  Salem,  and  at  the  office  of  Hazen,  Whipple 
&  Fuller,  consulting  engineers,  30  East  42nd  Street,  New  York 
City. 

The  work  will  be  divided  into  two  parts:  The  first  con- 
tract includes  the  construction  of  a  dredge,  120,000  cubic 
yards  of  excavation,  2S70  feet  of  conduit  and  accessories. 
The  second  contract  covers  an  electric  motor  driven  centri- 
fugal pump,  a  steam  turbine  driven  generator,  transmission 
line,    transformers,    switchboard,    and    wiring. 

N.    MATTHEWS. 
P.    J.    KELLEY. 
J.    W.    BLACKMER. 
Salem.   February  10,  1915. 


Bid*  received  until   Mnr.  .%,  Iftl.'S. 

Concrete  Pavement  and  Bituminous  Surface 

Roselle    Park,    N.    J. 

Sealed  proposals  will  be  received  by  the  Mayor  and  Council 
of  the  Borough  of  Roselle  Park,  N.  J.,  for  concrete  pavement* 
and  appurtenances  at  eight  thirty  P.M.  Friday,  March  fifth, 
1915. 

Plans  and  apedflcatlons  may  be  obtained  at  the  olHce  of 
the  unilfr.flgned  between  the  hours  of  eight  thirty  A.M.  and 
\'i  M.  upcii  payment  of  a  deposit  of  $10.00,  which  will  be  re- 
funded  UFJn   return   of  same. 

A  certi  led  check  for  $500.00  must  accompany  each  pro- 
posal. 

The  Council  reserves  the  right  to  reject  any  or  all  pro- 
posals as  may  be  deemed  best  for  the  Interests  of  the  Bor- 
ough 

W.   H.   LUSTER,   Borough   Engineer, 

286  N.   Hrond  St  ,    Elizabeth,  N.  J. 


BUlN    rcreivfd   until    Mar.  2,    1»l.->. 

Paving  and  Sewer 

Pittsburgh,  Pa.,  Feb.  16,  1915. 
SEALED  PROPOSALS  for  grading,  paving  and  curbing 
West  Liberty  Avenue,  from  Warrington  .\venue  to  the  City 
Line,  and  the  construction  of  a  storm  sewer  for  the  drainage 
thereof,  will  be  received  at  the  office  of  the  City  Controller, 
Municipal  Hall,  Pittsburgh.  Pa.,  until  10:00  o'clock  AM 
March  2nd,  1915.  Estimated  co.st  $382,000.00.  lUds  shall  be 
made  from  the  contract  plans  and  specifications  to  be  ob- 
tained at  the  olfice  of  the  Department  of  Public  Works,  Room 
432  Henry  W.  Oliver  Bldg.,  upon  making  deposits  of  $5.00 
and  $15,00  respectively  for  same.  I'roposals  must  be  ac- 
companied by  a  bond  on  the  form  furnished  by  the  City  In 
the  amount  of  $191,000.00,  duly  and  legally  executed  by  the 
bidder  with  a  satisfactory  surety  or  trust  company  which 
has  compiled  with  the  City  ordlniuices  relating  thereto. 
JOSEPH  G  ARMSTRONG,  Mayor. 
KOHintT  SW.\N,   Director. 

Department   of   Public   Works. 


M.inii  1.  r.u:. 
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riiicK  {'iiAMa-:!*  am>  tiik  iiiMiKKitn  oiiti.ook 

liniiroVKMM'iil  In  lniHlni-HM  ilmliiK  Kt'lu  uiiry  'll'l  ""t  tiiko  iim 
mui-h  of  a  MtiliU'  foiwunl  u»  11  illil  In  Jiiniiiiiy,  Iml  prar- 
llcnllv  all  llu-  nalii  tlial  wax  i  .•<•..!  .l.-.l  ilir  (liHl  month  ..r  tli.< 
vcnr  "wan  Kiiotalnfil  iliiiInK  tin-  hitoihI.  and  li\  Honif  llm-H  of 
lr««lc  wan  ••viMi  ..x.oo.l.Ml.  It  Ik  i  i-ki  ••ttal.lr.  l.llt  tnx'.  that 
rnoNi  of  tlic  liiiHlnt'Hti  In  tlio  nictnl  lino  koi<h  to  make  up  iniinl- 
tlonx  of  war  or  the  llko. 

I'oiiNtrtn-tloii  work  proinlHOH  to  open  more  actlvrly  thin 
v»nr  HiKhwav  work  will  k'o  forward  aollv.Oy.  and  n  Kr«mt 
apal  of  munloipnl    hnpfovt-mi-nt   alri-ady   projected   will   l>t<  put 

Uallroatl  work  Ih  not  acllvo.  Some  of  tho  »tronK<T  llni'H 
«rc  inakliiK  ImprovomontM.  but  a  Kroat  many  rallroail  coni- 
nnnlrx  aro  still  In  a  w.-ak  position  Mnan.lally  and  are  unnlilt- 
to   inakf   anv    apodal    h.-a<lway    In    the   matter   of   tlnanclorlnijr. 

Tlio  financial  position  Is  peculiar.  Money  Is  i>Ionllful; 
credit  Is  avallal.le  for  temporary  needs:  l.ut  capital  to  '"•  put 
Into  permanent  construction  Is  oxtremely  dllllcult  to  obtain. 
There  Is  so  much  lloatlnK  Indehtedness  that  hanks  an.l  other 
nnanclal  Institutions,  as  well  an  Individuals,  are  InslstlnK  on 
the  fundluK  or  pavment  of  temporary  ohllKatlons  before  any 
ni-w  projects  can  bo  put   forward. 

The  Iron  trade  shows  a  sllRht  Imiirovoment,  chiefly  In  the 
matter  of  output,  and  some  fair  orders  have  been  taken  for 
rails.  Structural  business  Is  .xtremely  llk'ht.  though  pipe  and 
aheets  are  In   Kood.  active  demand. 

The  phenomenal  rise  of  spelter — the  price  advanced  to 
nearlv  10c.  at  the  end  of  February,  compared  with  n  quota- 
tion of  sllKhtly  ovci  .^c.  In  August— Is  upsetting  many  e.s- 
tabllshed  traditions  of  trade.  For  example,  galvanized  shec^ts 
have  advanced  out  of  all  proportion  to  the  increase  m  the 
cost  of  black  sheets,  due  entirely  to  the  cost  of  spelter.  <•«!- 
vanlied  pipe,  too,  is  much  dearer  in  proportion.  Brass  .sheets 
are  verv  much  hiKher.  and  all  kinds  of  brass  floods  are  bound 
to  feel  the  Increase  in  the  cost  of  spelter.  The  hiKh  price  of 
spelter  is  an  entirely  leKltimate'  one,  as  most  of  the  spelter 
furnished  to  Kuropo  lias  come  from  Germany,  and  this  supply 
Is  now  entirely   cut   off. 

The  wonderful  exports  of  products  of  American  farms  and 
American  manufacturlns;  establishments  are  turning  the  bal- 
ance of  trade  stronclv  in  our  favor,  and  where  it  was  with 
extreme  dmicultv  that  foreign  government  payments  were 
financed  in  AUKUst.  now  that  exchange  has  moved  so  strongly 
aKainst  foreiKn  countries,  gold  is  likely  to  come  here  in 
nuantitv  unless  (which  is  most  probable)  large  credits  are 
established  There  Is  a  prospect  that  the  large  agricultural 
shipments  will  be  cut  off  by  supplies  from  eastern  Europe 
but  the  American  farmer  is  endeavoring  to  put  in  the  largest 
crop  of  grain  that  he  has  ever  done,  and  with  good  weather 
this  should  make   for  better  business  all  over  the  country. 

The  Court  of  Appeals  of  the  State  of  New  York,  late  in 
Februarv  declared  the  Alien  Labor  Clause  constitutional.  This 
means  that  much  of  the  subway  work  in  New  York  must  halt 
at  least  temporarilv.  it  being  generally  felt  that  no  further 
penaltv  will  be  required  of  contractors.  Tt  is  a  question 
whether  this  decision  will  be  carried  to  the  T  nited  States  Su- 
preme Court,  but  it  is  certainly  to  the  interests  of  contract- 
ors to  secure  definite  information  on  so  important  a  sub- 
ject. 

Municipal  bond  sales  during  February  totaled  $38,127,000 
compared    with    $34.606.S94    in    the    corresponding    month    last 

Prices  of  Portland  cement  have  declined  15c.  per  bbl.  and 
now  are  down  to  the  lowest  figure  in  years,  especially  in  the 
New   York   market. 

I>.VBOR 

A  great  manv  emplovers  are  likely  to  be  disappointed  if 
thev  think  labor"  is  going  to  be  phenomenally  cheap  this  year. 
Such  will  not  be  the  case.  The  shrewdest  judges  of  the 
situation  believe  that  the  prevailing  rates  of  labor  are  here  to 
stay  and  there  are  more  likely  to  be  increases  than  de- 
creases. Of  course,  on  the  New  York  subways,  where  a  num- 
ber of  alien  laborers  were  thrown  out  on  account  of  the  Labor 
Law  there  is  a  great  rush  of  unemployed  to  do  the  work. 
These,  however,  cannot  stand  such  work.  The  steel  mills 
are  already  taking  account  of  conditions,  and  the  opinion  is 
voiced  that  should  activities  be  resumed  on  the  old  accustomed 
scale  It  will  be  extremely  difficult  to  secure  enough  foreign 
laborers  to  do  the  work.  In  the  winter  season  there  was 
not  the  unemployment  such  as  was  generally  expected. 

CKMENT,    MME    AXD    BRICK 

Portland  Cement — The  New  York  market  is  almost  non- 
existent. Some  of  the  largest  dealers  here  are  filling  every 
available  part  of  their  vards  with  cement,  which  nets  them 
$1.22  There  is  not  much  danger  in  buying  as  they  do.  for  the 
bags  will  undoubtedly  be  paid  for,  as  the  sellers  are  finan- 
cially strong.  Rome  of  the  weaker  companies  have  made 
contracts  for  future  delivery  at  these  prices.  The  quotation 
means  a  price  of  .">S  to  fiOc.  in  bulk  at  the  mill.  Tliese  are  the 
lowest  prices  recorded  in  a  dozen  years.  In  the  West  prices 
are  higher  in  spite  of  the  fear  that  a  number  of  independent 
mills  may  be  gathered  into  a  compact  organization.  Prices, 
which  arc  for  barrels  of  cement  less  the  charge  of  40c.  made 
for   hags,   are    as    follows; 

Chicago     $111    Boston    $1.46 

Detroit    1.19    Cleveland    1.16 

Jersey  City    n."4     Ouluth    1.32 

New    York    0.82    Minneapolis    1.30 

St.    Paul    1.30    Pittsburgh     1.00 


llrlek  Storm."  room  at  the  yardu  of  miitorlnl  men  In 
especially  valuablo  Just  now  for  the  sloraKo  of  eenienl,  and 
brick  |. rices  are  nominal  ul  $."•  to  $5. .SO.  There  Heenm  little 
llki'llh 1    Ihal    any    liUh    prices    will    In-    curr.iil    this    year. 

OiiMlieal  Stone  Siiino  ••imtiacls  have  been  niiide  for  fil- 
luio  di'llverv  at  slinht  conci'sslons  from  the  ruling  price,  but 
f<ir  the  most  part  IVi-in.  stone  is  Helling  at  80  to  Xlic.  and 
14 -in.  stone  at  fto  to  iiric.  These  iiuotations  an-  per  cu.yil.  In 
large  loails  of  .100  cu.vd.  dellvereil  aloiigslrle  of  (lock.  New 
York. 

tirnvel — The  iirlccs  of  gravel  are  iinchangod  at  S.'ic,  hut 
subway  gravel  Is  held  at  $1.1.1  by  the  largest  distributor, 
while  some  sales  h:iye  been  maile  at  $1.10. 

I.inie — T^lltle  businesH  is  current.  For  what  biiHliieHS  is  do- 
ing, prices  remain  unchanged  at  !l7c.  per  bbl.  for  state  com- 
mon. 200  lb.  net:  $1.37  for  30  lb.  barrel:  $1..''..';  for  300  lb.  finish- 
ing:   $1.10    for    200    lb.    nnlshlng:    and    $1.72    f<ir    3.10   lb. 

IllON    A.\»    STKKI, 

PIk  Iron — Cast  iron  pipe  foundries  in  the  Philadelphia 
district  have  purchased  about  40,000  tons  of  pig  iron  and 
40.000  tons  of  Southern  iron  have  been  ordered  by  buyers  in 
lOngland.  The  market  conditions  at  various  points  show  ini- 
lirovement  especially  .it  Cincinnati  and  Chlcigo.  Throughout 
the  Central  West  there  Is  an  inc'reasing  disposition  to  sound 
the  market  for  requirements  for  the  last  half  of  the  year 
and  sellers  expect  large  sales  could  be  made  at  present  prices. 
As  furnaces  are  not  willing  to  sell  at  those  prices  negotiations 
have  not  taken  definite  form. 

Inquiries  for  export  are  being  broached  and  the  fact  that 
freight  rates  may  be  more  favor;ible  increases  the  probability 
of  sales   in   addition   to   those   already   reported. 

nomestic  business  continues  light  in  nearly  all  sections. 
The  iirincipal  recent  sale  reported  from  IMttsburgh  was  3.100 
tons  of  cold  blast  charcoal  iron.  In  the  Ohio  Valley  there 
are  several  Inquiries  for  both  malleable  and  gray  foundry 
Iron  amounting  to  about  4000  tons  for  consumption  in  Ohio 
and  Indiana.  Prices  remain  about  stationary.  Quotations 
for  pig  iron  in  lots  of  100  tons  or  over  at  the  points  n;imed 
are  as  follows:  Cincinnati,  Southern  Foundiy  No.  2,  $13'?/ 
13.2.1:  Northern  Foundry  No.  2,  $14T;14..10:  Northern  Foundry 
No.  3,  $13..10'f;  1 4.  In  New  York  iron  is  (juoted  as  follows:  No. 
2-X  Northern  Foundry,  $14.2.5®  14.70;  No.  2  plain  Northern 
Foundry,  $1 4 'fi  14.50;  No.  2  .Southern  Foundry,  delivered  tide- 
water, $11®  14.25.  In  Birmingham,  Southern  Foundry  No.  2 
is  $9..10®10.  In  Chicago,  Southern  Foundry  No.  2  is  $13®  13.75. 
In  IMttsburgh,  besseiner  iron  is  $14.55  and  basic  $13.45,  includ- 
ing tlie  95c.  freight  rate  from  the  valley  to  the  Pittsburgh 
district. 

Steel  KailH — While  business  was  not  so  large  as  during  the 
first  month  of  the  year,  and  it  is  evident  that  the  replace- 
ment this  year  will  be  small,  and  perhaps  as  limited  as  during 
1913.  It  is  known,  that  the  railroads  have  been  allowing  their 
equipment  and  roadbeds  to  seriously  deteriorate,  probably 
more  so  in  the  case  of  eiiuipinent  than  in  roadbeds.  The 
railroads  have  not  kept  pace  with  the  growth  of  the  country 
in  the  last  five  years,  nor  have  they  kept  pace  with  the 
growth  of  business  in  the  last  decade,  but  it  is  evident  that 
some  day  business  will  have  to  come  in  on  a  much  larger 
scale.  There  are  foreign  inquiries  in  the  market,  but  the 
high  freight  rates  at  present  preclude  the  closing  of  any  of 
these  contracts.  Quotations  for  standard  lots  of  1000  tons  or 
over  are  unchanged  as  follows:  Standard  sections  of  bes- 
semer,  $28;  open-hearth,  $30,  f.o.b.  Pittsburgh,  per  net  ton; 
girder  rails  in  3n-ft.  lengths  are  $36.40  per  gross  ton,  and  in 
60-ft.  lengths,  $38.40,  both  f.o.b.  New  York.  Other  quotations, 
f.o.b.  Pittsburgh,  for  large  lots,  the  jirice  being  given  in  cents 
per  lb.,  are  as  follows:  Standard  sections,  1.25c.;  25  to  35  lb., 
1.15c.;  15  to  20  lb.,  1.20c.;  12  to  14  lb..  1.25c.;  8  to  12  lb..  1.30c. 
Relaying  rail.s.  New  York,  are  $19,  and  Pittsburgh  and  Chicago 
are  quoted  $23  to  $24. 

Structural  Shapes — ^Business  is  not  at  all  active,  although  a 
few  structures  have  been  advanced  from  the  purely  pros- 
pective stages.  Most  of  these  are  for  New  York.  There  is  a 
new  building  at  Sth  Ave.  and  33d  St.  which  will  require  8000 
tons,  and  a  Broadway  structure  near  42d  St.  will  call  for  2000 
tons.  A  bridge  for  export  will  amount  to  only  500  tons,  but 
it  is  important.  A  pier  at  47th  St.  calls  for  300  tons.  In  gen- 
eral, construction  work  is  light,  and  the  railroads  are  not 
doing  the  bridge  work  that  was  expected.  Prices  are  un- 
changed, as  follows:  I-beams  3  to  15  in.,  channels  3  to  15 
in.,  angles,  3  to  6  in.,  T's  2  in.  and  over.  1.15c.  Pittsburgh. 
Other  quotations  include  I-beams  over  is  in..  H-beams  over 
IS  in.,  channels  over  15  in.,  and  angles  over  4  in..  1.30c.;  T's 
1.25c.;  deck  beams  and  bulb  angles,  1.50c.:  handrail  T's,  1.95c. 
Cutting  to  specified  lengths  is  charged  at  the  following  rates: 
I'nder  3  ft.  to  2  ft.  inclusive,  25c.  per  100  lb.;  2  ft.  to  1  ft.  in- 
clusive, 50c.;  less  than  1  ft.,  $1.55.  No  charge  is  made  tor 
cutting  to  lengths  over  3  ft.  In  Chicago,  the  base  price  is 
1.34c.;  in  New  York,  1.26  to  1.31c.;  in  Philadelphia,  1.25  to 
1.30c.;  in  San  Francisco.  2.  to  2.05c. 

Cast-Iron  Pipe — Business  in  the  East  is  not  so  active  as  it 
was  a  month  ago.  It  seems  that  most  of  the  business  that 
was  going  to  be  placed  at  low  prices  has  already  been  let. 
and  consumers  are  in  an  easy  position;  having  contracted  for 
most  of  the  material  they  will  use  this  year,  they  are  dis- 
posed to  wait  and  see  if  still  lower  prices  may   not  be  made. 
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"No  especiallv  large  orders  have  been  placed,  although  the 
Hawthorne.  N.  J.,  job  went  to  the  R.  D.  Wood  Co.  In  the 
West  it  seems  that  business  is  more  active  than  for  some 
time.  The  following  quotations  are  made  on  cast-iron  pipe  in 
dollars  per  net  ton  at  the  points  named:  Birmingham,  Ala., 
4-in.  and  larger,  $19.50;  New  York,  X.  Y..  6-in..  $20  to  $20.50; 
Chicago,  4-in..  $26,  6-  to  12-in..  $24,  over  12-in.,  $23.  Cleveland, 
3-   to  20-in..   $21.50.   24-  to  4S-in.,   $21. 

Gas   pipe   is   held   $1    per   ton    higher   in   all   markets. 

Plates — Activitv  in  the  shipbuilding  line  is  responsible  for 
fairly  active  operations  at  the  plate  mills.  Contracts  have 
recentlv  been  taken  for  more  boats  to  be  built  at  the  At- 
lantic Shipyard,  and  there  are  now  eighteen  freight  and 
passenger  boats  which  have  been  contracted  for  since  Dec.  1. 
Some  of  these  boats  are  barges,  and  there  is  one  ferryboat, 
but  it  looks  as  though  the  shipbuilding  yards  would  have 
more  business  in  the  next  few  years  than  before  in  a  number 
of  years.  Plate  mills  in  the  Pittsburgh  district  are  oper- 
ating at  about  60%  of  capacity,  although  some  mills  are 
operating  as  high  as  93 'v.  Prices  for  plates  for  immediate 
delivery  are  higher  at  1.15c.  Pittsburgh.  This  includes  all 
sizes  above  14-in.  In  Philadelphia  plates  are  1.30  to  1.35c.,  in 
New  York  1.31  to  1.36c.,  and  in  Chicago  1.30  to  1.34c. 

Pipe — Discounts  for  pipe  were  changed,  bringing  about 
higher  net  prices  for  all  sizes  of  pipe  below  7-:n.  The  in- 
crease in  black  pipe  was  about  5%.  but  in  galvanized  it 
amounted  to  fully  10';,  and  it  is  doubtful  if  these  quotations 
will  hold  for  any  length  of  time,  considering  the  abnormal 
spelter  market.  As  it  is.  prices  are  unusually  low,  in  con- 
sideration of  the  cost  of  raw  materials.  Discounts,  revised 
about  Feb.  20,  for  large  orders  amounting  to  carloads  and 
more  are  as  follows: 

Black  Galvanized 

34-  to  2-in.  steel,  butt  welded    80%  69%% 

2%-  to  6-in.  steel,  lap  welded    79%  68%% 

7-  to  12-in.  steel,  lap  welded    77%  66%% 

At  these  discounts,  the  net  prices  of  pipe  per  foot,  in  large 
lots,  at  Pittsburgh  are  as  follows: 


%-in. 

1-in. 

IH-in. 

1%-in. 

2-in. 

2'4-in. 

3-in 

4-in. 

SheetH — Prices  of  galvanized  sheets  have  advanced  more 
rapidly  than  ever  before.  In  the  aggregate  this  amounts  to 
$8  per  ton,  and  is  due  entiiely  to  the  phenomenal  advance  in 
spelter.  No.  28  galvanized  sheets  at  the  mill  now  sell  at  $3.40 
per  100  lb.,  and  should  the  mills  be  obliged  to  purchase 
spelter  in  the  open  market  it  is  doubtful  if  they  can  come  out 
whole  on  this  quotation.  The  demand  is  large,  but  the  trade 
fears  further  advance,  as  stocks  at  the  mills  and  in  the  hands 
of  distributors  have  been   unusually  low. 

The  following  tiuotations  are  for  large  lots  of  sheets  in 
Pittsburgh,  and  small  lots  from  store.  New  York. 


' 
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2.20 

3.50 

5- in. 

3.40 

5.20 

6-in. 

4.60 

7.00 

7-in. 

5.50 

8.40 

8-in. 

7.40 

11.15 

9-in. 

12.20 

18.60 

10-in. 

16.10 

24.20 

11-in. 

22.90 

34.50 

12-in. 

IILO                             \ 

Galvan- 

Black 

ized 

31.00 

47.00 

40.40 

61.00 

55.00 

SO.OO 

57.50 

84.00 

79.50 

$1.16 

95.00 

$1.38 

$1.06 

$1.55 

$1.17 

$1.70 

Large  lots 
Pittsburgh 


-Cents  per  Pound- 


Warehouse  de 
New  Yoi 
Black 


livery 
■k 
Galv 


Black  Galv. 

No.    10                           1.55  2.40  

No.   12                           1.55  2.50  ....                        

No.    14                           ».60  2.50  ....                        

No.   16                           1.65  2.60  2.35  3.25 

Nos.  IS  and  20        1.70  2.80  2.40  3.40 

No9.   22  and   24        1.75  2.90  2.45  3.55 

No.    26                             1.80  3.05  2.50  3.(0 

No.   27                           1.85  3.25  2.55  3.85 

No.    28                             1.90  3.40  2.60  4.00 

Steel  Shapen — Prices  are  steady  and  without  change;  there 

is  more  of  a  demand  due  to  higher  prices  at  the  mill  but  it  is 

still   far  below  normal.  P'rom  jobber.s'  warehouse   New   York, 
prices  are  as  follows; 

C.-nts 
Per  Pound 

round  and  square 1-85 

c  •'Si   to  1   in 1 .85 


Reflned  Iron: 

1  to  1%   in., 

I'/o    to  4   In. 

I'/a   to  4  in.  x   -n   10    ,«    m ;  •  X;; 

Norway    bars    %'Vk 

Burdens   bar   iron    3.15 

Soft  stffl:  ,    „. 

%   to  3  In.,  round  and  square 1  -So 

1  to  6  in.  X   •'K.   to  1  In 1-85 

1  to  6  In.  X   14  and   ,^; 2  "0 

Rods — %    and    U    In \-\\ 

Hands— 1  'A   to  ftx  ,'„   In.  to  No.  8 2.15 

Beams  and  channels — 3  to  16  In '  •  ■'" 

Angles:  . 

3  In.  X  '4   In.  and  larger '    •"' 

3   In.  X    rt.    In.  and    Vi   In -  ;<" 

1%   to  2^,   In.  X   ,1,    In.  and  thicker 2.00 

\\\  to  2%   In.  X   H   In 2jO 


1   to  1 1^    In.   X    A    In 
1  to  l'/4  In.  X  '/(i  In. 


1%   to  2"ax'4 

3    m     nnd    Inrger. 


In 2.95 

In 


2. 

; 1 .95 

mifrl  .Mheel  I'llinc — Prices  are  without  change  nt  1.550.  to 
I.flOr.   p.r  III.   fob.   PlttHliurgh. 

FreUbt  HiHen-The  freight  rates  on  Onlshed  sfeol  proilucts 
from  111-  PiltMliiirgh  distrlit.  Including  iilntpM.  strnrtural 
«hnt>e»     rneiihiint    steel   nnd    Iron    bar.    pipe    lUtliig.x.    plnln    and 


galvar  ized  wire,  nails,  rivets  spikes,  and  bolts,  black  sheets 
(e.xcept  planished)  chains,  etc.,  are  as  follows  in  cents  per 
hundred  pounds:  Albany,  16;  Buffalo.  11;  Boston,  18;  Balti- 
more, 14  Va;  Canandaigua,  13%;  Cleveland.  10;  Columbus,  12; 
CincinnatT.  15;  Chicago,  IS;  Denver,  Colo.,  85%;  Harrisburg, 
14 V>:  Louisville.  IS;  New  York,  16;  Norfolk,  20;  Philadelphia, 
15;  Rochester,  11%;  Richmond,  20;  Scranton,  15;  St.  Louia, 
23;   Washington,    14%. 

Old  Material.s — The  prices  of  scrap  have  advanced  slightly, 
but  the  chief  interest  in  the  market  lies  in  the  fact  that  it 
is  being  closely  watched,  and  while  sales  are  more  numer- 
ous they  are  not  meant  to  make  any  great  difference  in 
price,  but  they  show  that  the  scrap  market  has  apparently 
touched  bottom.  There  have  been  several  small  purchases, 
but  enough  to  indicate  the  trend  of  events.  Heavy  melting 
steel  scrap,  which  is  perhaps  the  index  to  the  steel  scrap,  is 
higher  in  New  York  at  25c.;  in  Chicago  the  outside  price  is- 
slightly  higher;  while  in  Pittsburgh  the  old  minimum  of  $11 
has  given  way,  and  there  is  nothing  under  $11.75.  Such 
gains  as  this  are  not  to  be  found  throughout  the  market,  but 
this  represents  conditions  in  the  trade.  A  feature  of  interest 
in  addition  to  this  is  the  reported  negotiations  for  a  5000-  to 
10,000-ton  contract  foi-  Italy.  It  is  probable  that  Italy  -will 
have  to  buy  quite  a  little  scrap  from  this  county.  The  prices 
of  old  materials  in  New  York  are  as  follows: 

Per  Gross  Ton 

Heavy-melting  steel   scrap    $8.25  to    $8.5* 

Pipes  and    flues    8.00  to      8.25 

No.    1    railroad    wrought 9.50  to    10.00 

Stove   plate    9.00  to       9.25 

No.    1    machinery    cast     11.00  to    11.50 

Wrought     turnings     5.75  to       6.25 

In  Chicago  the  market  is  steady  with  not  much  change. 
The  following  prices  are  quoted. 

Per  Gross  Ton 

Heavy-melting   steel   scrap    $9.75  to  $10.25 

Per  Net  Ton 

No.    1    railroad    wrought    $9.00  to    $9.50 

No.    2    railroad    wrought    8.50  to       9.00 

No.    1    cast    scrap    9.00  to      9.25 

Pipes  and   flues    7.00  to      7.50 

Agricultural     malleable     7.50  to      7.75 

Railroad    malleable     7.75  to      8.25 

The  Pittsburgh  market  shows  little  change  except  in  foun- 
dry cast,  which  is  offered  at  50c.  a  ton  less,  and  a  drop  in  the 
price  of  heavy  melting  steel  scrap. 

Per  Gross  Ton 


$11.75 

12.00 

$11.7.-.  to     12.0n 

Old    car    wheels     11.50  to    12.00 

Machine    shop    turnings     

Railroad    malleable    


Heavy-melting   steel   scrap 

Re-rolling  rails   

No.    1    foundry   cast 


9.75  to     10.00 

Wire  Rope — The  revised  quotations  of  a  month  ago  did  not 
stimulate  any  large  business  but  manufacturers  report  a  little 
better  inquiry-  Discounts  .are  unchanged  at  47  and  5<";  from 
list  for  galvanized,  and  55  and  5%  for  bright.  At  these  dis- 
counts the  net  price  of  wire  rope  at  the  mill  is  as  follows: 


2% 

1% 
1% 

1% 

1 


Cast  Steel 
$0.75 
0.61 
0.47 
0.39 
0.28 
0.20 
0.13 
0.08 
0.06 


-Price  per  Foot- 
Crucible  Steel 
$0.90 
0.73 
0.57 
0.49 
0.34 
0.24 
0.15 
0.09 
0.07 


Plow  Steel 
$1.07 
0.86 
0.67 
0.58 
0.40 
0.27 
O.IS 
0.11 
O.OS 


Chain — Prices  are  steady  and  without  change,   as  follow^ 
These  prices  are  per  100  lb.,  f.o.b.,  Pittsburgh: 

$3.00 

....         2.90 

2.80 

2.70 

2,60 


k 

In 

...      $7.50 

%     and     A 

In 

4.95 

%     and     U 

in 

3.95 

%     and     is 

^ 

in 

3.40 

%    and     iS. 

A 

In 

3.20 

1    to    1%     i 

EXTR.VS   TO   ABtiVlO    LIST   PER    100   LB. 


For  BBB 

$2.00 

1.75 


For  BB 

ft-ln.    and    ^4-ln $1-50 

,"(,-ln.    and   larger 125 

Freight    Katen    via    Panama — Th>-    ocean    freight    market    Is 
very    uncertain.      It    is    ditticult    to    secure    enough    vessels    to 
cariy    the    cargoes    olT.red.      An    advance    of    5c.    per    100    lb.    Is 
now  demanded  for  shipment.s  from  Now  York  and  I'hlladelpni.i 
bringing   the   quotation    to    30c.      For   large   lots   of   steel,    suih 
aa  shapes,  reinforcing  bars,  plates  wire  and  similar  products, 
the   rales   to   Pacific  Coast   points  are  as   follows:      From    Hetn 
1.  hem,    37.5c.;   Chicago.   55c.;   Cleveland,   44c.;   Coatesvllle.   40. 
.Johnstown,    39.5c.;    New    York,    30c.;    Nlles,    43c.;    Philadelphia 
30c.;     Pittsburgh.     46c.;     Steubenvllle.     41c.;     Wheeling,     41'' 
Youngstown,    43c. 

(•olt,,__The  market  Is  extremely  dull  and  prices  are  lowii 
than  u  month  ago.  Production  is  larger,  the  output  belli: 
250.000  tons  weekly.  Prompt  shipment  of  furnace  coke  ciii 
be  had  at  $1.55  to  $1.65  and  contracts  are  made  at  $l.b..  l" 
$1.75.  For  foundry  coke  $2  to  $2.50  Is  paid  for  prompt  nn.l 
$2.25  to  $2.50  for  shipments.  All  these  prices  are  per  net 
ton. 

Wire — Business  Is  fair  but  there  la  no  e.speclal  snap.  Some 
b.-lleve  the  llfrer.-nc.'  betw.-.n  plain  wire  and  gaUan  i.-.i 
should  bo  more  than  40c.  per  100  lb.  Prices  are  steady.  P  ain 
wire  to  r.tnllcrs  IMttsb>irgh  Is  quoted  at  $1.40;  gaUltnlxii 
wire  to  retailers  I'ltlshurgh.  $1.80  to  $1.85;  painted  barbed 
wire,  $1.55  to  $1.60,  and  giilvanlzeil  barbed  wire  $1.95  to  »!!■ 
l'..llMhed    .Htiipl.s    are    $1.50     to    $1.55,    and     galv'inlz.-d    staplf* 


Ma  nil    I,   li>ir. 
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II. to   to    I. UK.      WIrr    iiiiIIn   mr    iiuiXimI   itt    fl  ns    IMIImImii  kI>        All 
of  llioiii<  iiuolutloMH  aii<   pi'i    ton   Id     In   Iiiihh   lulu. 

liiClM-'OIK  l\«j    M  ATKIII  ll.n 
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pinrr    oiiiiliariM         l''iii'     Apill    ili'llvriv     a    i|i|iitalliill    (if    l.iric.    Ik 
|iroMilni>>l       I'l  Iri'N  ail'  hh  rullowM 
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.Matrrlal 
l.fsaTh 
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, « '.a 
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l^i-H.s  Than 

ClO.Mil  Soo. 

Car  I,o 

s 

Car  I.otH 

tvl.- 
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Carload 
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nnd  Over 

fio. 

Pf.  Width 

Lots 
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t4 
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$1.00 

$1.23 

$1.12 

$1.34 

r. 

0.077 

0  .  ,so 

0.97 

0.89 

1.00 

r> 

0  or>,s 

O.M 

0.77 

0.71 

0.84 

,11 

0.041 

0.49 

0.60 

0.55 

0.66 

0.170 

1  .  69 

2  .  05 

1  .88 

2.24 

2< 

0.14  2 

1.  ii; 

1  .77 

1  .  62 

1.93 

25 

0.121 

1    2'i 

I  .57 

1    43 

1.71 

t26 
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1.42 

1  ..10 
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t27 
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1.17 

1.07 

1.28 

2S 

o.or.o 

O.,so 

0.97 

0.89 

1    06 

29 

0.049 

0 .  r.i; 

0.80 

0.73 

0.87 

31 

0.2fil 

2.49 

3.02 

2.76 

3.29 

32 

0.22B 

2.  Ifi 

2.  62 

2    40 

2.86 

33 

O.ISfi 

1  .9.1 

2  .  3  1 

2.14 

2.55 

34 

O.Hfi 

1.4S 

1  .SO 

1.64 

1  .96 

3.1 

0.1 0!> 

1.117 

1.4  2 

I    30 

1.55 

sr. 

0.07.'> 

0.S7 

1  .05 

0.97 

1.15 

38 

0.3^0 

3.55 

4.30 

3.93 

4.68 

t39 

0.325 

3 .  i:> 

3  .  70 

3.38 

4.03 

40 

0.2.S8 

2.  i;s 

3.25 

2.97 

3.54 

41 

0.20S 

2.05 

2.48 

2.27 

2.70 

42 

0.151 

1.55 

1  .88 

1.72 

2.05 

t43 

0.101 

1.10 

1.34 

1.23 

1.46 

tThls  material  Is  made  In  regular  widths  of  18,  22,  26,  30, 
34.  42.  46,  50,  54  and  5S  in.  Standard  lengths  In  rolls  arc 
150,   250.   300  and   600   ft. 

MKT.*I-S 

Copper — The  market  in  coppir,  while  quiet,  has  maintained 
the  hich  prices  reported  a  month  hko,  electrolytic  beinK  held 
at  14»ic  and  l>ake  at  1514c.  per  pound.  Orders  for  export 
appear  to  have  fallen  off  but  the  continuance  of  the  war  will 
no  douht  lirinR  larnor  ilemand.s  from  abroad.  Production  is 
beinn  maintained  at  about  ■tO'",  of  capacity.  In  some  quarters 
the  opinion  is  expressed  that  .iny  considerable  movement  in 
exports  will  have  the  effect  of  increasing  the  output  at  the 
mines.  The  trade  realizes  that  it  required  a  Large  amount 
of  huyinp;  to  carry  the  price  from  lli^c.  to  nearly  15c.  in 
about  ninety  days  and  consumers  would  like  to  know  how 
great  the  inroad  into  refiners'  stocks  has  been  as  the  result 
of  the  manufacture  of  war  material  to  say  nothing  of  the 
use  of  metal  in  the  arts.  The  general  condition  of  the  trade 
appears  to  be  improving  and  sentiment  is  hopeful  for  a 
continuance  of  a  lively  market  for  some  time  to  come  with 
prices   around    the    level    recently   attained. 

Tin — .\  temporary  scarcity  of  spot  tin  together  with  a 
fair  demand  for  small  lots  had  the  effect  of  advancing  prices 
to  3Sc.  Tin  from  the  steamer  "City  of  Bristol"  was  available 
on  March  1  which  relieved  the  scarcity  for  quick  shipment 
tin  in  the  New  York  market.  There  is  also  a  good  demand 
for  March  .and  April  positions.  March  being  quoted  at  .I'l^c. 
and  .\pril  .-it  3Sc.  .\rrivals  at  ports  of  the  I'nited  States 
during  February  aggregated  3110  tons  and  the  cargoes  afloat 
amounted  to  2510  tons. 

li^ad — The  market  for  lead  was  firm  but  quiet,  with  prices 
generallv  higher.  Spot  is  held  at  3.9flc.  New  York  and  3.S0c. 
Fast   St.    Louis. 

.Speltrr — Prices  for  spelter  are  much  higher  owing  to 
a  genuine  shortage  in  the  supply.  Spot  l.s  quoted  at  lOVic 
New   York   and    10c.    Fast   St.   Louis. 

Antimony — The  advance  In  all  grades  of  antimony  re- 
ported last  has  been  maintained.  Ordinary  brands  are  quoted 
at  I8W191AC.  for  spot  while  Cookson's  is  quoted  at  22c.  and 
Hallefs  20c. 

Old  Metnin — The  market  for  old  metals  has  been  quiet: 
the  demand  being  on  a  small  scale.  Dealers  buying  quota- 
tions are   only  approximate. 

Cents 

Copper,  heavy  and  crucible 13.10 

Copper,  heavy  and   wire 12.75 

Copper,   light   and    bottoms 1 1  .  50 

Brass,  hcavv    9.25 

Bra.«s.  light    7  .00 

Heavy  machine  composition    10.50 

Composition    turnings    9.00 

I.e.id,  heavy 3.75 

Zinc,  .scrap 5.00 


«n>a<'rltlllM-<,llia     ^Irtnla       'I'lli'     pi  h'i'H     of     VarlouM     IfutalM     from 

Joiiii.  in     Will  I'lii'iiHr,   .Ni'W    Viirk,   ari'  an   fullowM: 

Per  Pound 

HiMinulh      $3  75  to  $4.00 

HraNN   tuli«H,   lron-ulp«  ulaea: 

Im     In llt.OOc. 

\    In    to  3  In IS. 00c. 

:lu    In iM.ooc. 

4     III 19.00c. 

HriiHM    rodn     1 7.00c. 

KriiHH    nhoctii     1 7.25c. 

SolihT      24.00c. 

CoppiT    tulii-M     2I.50<!, 

'/Aur     Hhi'xtH     i:t  00  to  13.50c, 

•  •oppi'r    (thi'elM     . 19.75c. 

PiK    till    (llvc-ton    lotd,    cami) 40.00c. 

(I.AV    IMlOni.CTN 

Newer  I'Ipp  Only  a  Very  slight  linproveinent  has  been 
Hhown  In  III,'  iiiarki'l  during  the  iiaHt  month.  IiIhcouiiIh  ri— 
main  the  Name,  nn  folliiwH:  3  to  24 -In.,  78'/;  :  27  to  30-ln.,  70%; 
.'13-  to  3«-lii.,  55'!.  At  theHi)  diMCc.iiiilH,  net  prIreM  are  as  fol- 
lows: 


PHl(;iO  OF   HKWKK    PIPK    PIOll    FOOT 


Size 

18-ln $0. 

20-I11 0. 

22-ln 0, 

24-in 0. 

27-111 1. 

30-ln 1. 

33-ln 2. 

36-ln 2. 


418 

495 

66 

715 

35 

65 

20 

4  5 


Sixn 

S-ln    $0,055 

4-ln 0.055 

5-ln 0.08S 

fi-ln 0.088 

8-ln 0.1265 

in-in 0.184 

12-ln 0.22 

15-ln 0.297 

18-in 0.41S       • 

Kliio  Uninic — Kusiness  has  been  very  dull  during  the 
month  and  the  market  remains  unchanged,  the  discounts  be- 
ing 8i)':(    from  list.     At  this  rate,  prices  are  as  follows: 

FLUK  LINING    PUICK   PlOPv  FOOT 

Weight        Price  Weight        I'riee 

in  Lb.        per  Ft.  Size                       in  Lb.        per  Ft. 

14 $0.07  8i;4xl8-in 4  5 $0.18 

....20 0.09  13xl3-ln 45 0.17 

....15 0.08  13xl8-in 57 0.24 

IS 0.09  lSxl8-in 75 0.40 

2S 0.13 


Size 

4'/4x8V2-ln. 
4V4xl3-in.  . 

7'/jx7'/i-in. 
8>,4xSVj-ln. 
Si-.xl3-in.  . 


.Misci<:i>L,.\Nii:oi  s 

I.iiiiilier — The  market  is  much  confused,  Ijut  prices  arc 
only  slightly  lower  than  in  the  summer.  This  is  in  spite  of  a 
marked  falling  off  in  the  domestic  demand  and  no  corres- 
ponding increase  in  the  export  situation.  The  whole  reason 
may  be  summed  up  in  the  inaljility  to  secure  low  freight 
rates.  Coastwise  rates  have  advanced,  and  the  withdrawal 
of  a  number  of  steam  vessels  for  service  to  Kurope  has  put 
correspondingly  heav.v  demands  on  sailing  vessels.  .Shipments 
through  the  Panama  C'lnal.  from  which  great  things  were,  ex- 
pected, have,  it  is  true,  fully  materalized,  and  40,000,000  ft. 
of  lumber  has  come  from  the  Pacific  Coast  to  the  New  York 
market  by  that  route.  Recently  some  of  the  leading  shippers 
have  refused  to  make  any  further  contracts  for  IumV>er 
through  the  Canal.  This  is  because  shipping  may  be  more 
profitably  employed  in  doing  other  work.  Great  P.ritain  has 
Ijeen  a  buyer  of  hardwood  from  the  .South,  owing  to  the 
activity  in  its  shipljuilding  yards,  and  there  seems  to  be  no 
doubt  that  owing  to  the  gre.1t  destruction  of  merchant  ship- 
ping, also  fishing  vessels,  there  will  be  a  widespread  demand 
for  lumber  some  day.  At  present,  however,  there  is  absolutely 
no  wa.v  of  foretelling  when  conditions  will  improve.  Prices 
show  but  little  change  in  New  York.  Frames  are  quoted  at 
$24,  and  hemlock  boards  at  $20  to  $22,  in  vards;  spruce  boards 
at  $20  to  $23.     Clapboards  are  quoted  at  $52  to  $54  for  spruce. 

Iliirdnood — The  prices  of  hardwood  show  little  change,  the 
demand  being  exceedingly  light.  Ash  lioards  are  quoted  at 
$60  to  $64;  bass  wood  $42  to  $45;  birch  $54  to  $56;  maple 
boards  $38  to  $42;  quartered  oak  $85  to  $90;  plain  oak  $."»5  to 
$60. 

Lath — Quotations  for  lath  are  steady  at  $4  to  $4.25  for 
1%    in.   and   $3.65   to  $3.75   for   1%    in. 

Draft  AnimalM — The  havoc  the  Boer  w.ar  created  in  the 
mule  market  in  America  is  lieing  duplicated  by  the  large 
purchases  of  horses  l)y  representatives  of  Great  Britain, 
France,  and  Italy.  Although  there  were  in  the  I'nited  States 
about  22,000,000  horses  the  first  of  the  year,  the  purchases 
are  variously  estimated  at  from  100,000  to  500.000.  However, 
the  official  figures  of  the  Department  of  Commerce  show 
exports  numbering  30.000  for  Decemljer.  For  the  year  1914 
the  exports  were  92.923  head  compared  with  29,3.')2  in  the 
previous  year.  Prices  have  advanced  rapidly,  as  the  result 
of  these  small  exports  even,  and  although  these  horses 
are  not  such  as  contractors  use,  they  will  make  a  dif- 
ference in  the  cost  of  all  kinds  of  horses.  The  buyers  are 
desirous  of  obtaining  rather  light  horses,  weighing  from  1000 
to  1150  lb.,  and  15  to  15 ^^  h.ands  high.  When  the  purchasing 
first  began,  there  was  paid  $155  to  $165,  delivered  at  points  of 
inspection,  usually  county  seats.  l)ul  this  price  has  advanced, 
and  cavalry  horses  are  now  bringing  $175  to  $1S0.  A  larger 
horse,  used  for  artillerv,  must  weigh  to  meet  specifications 
1200  to  1400  11).,  and  these  are  paid  for  at  $185  to  $195. 

LighteraKe  Limits — The  free  delivery  or  "Lighterage  I>im- 
its"  in  New  York  are  as  follows:  In  Manhattan,  from  a  point 
opposite  the  Port  Lee  ferry,  soutli  along  the  Hudson  IJiver 
around  the  Battery  and  north  along  the  Fast  and  Harlem 
Rivers  to  the  Jerome  Ave.  Bridge  at  155th  .St.  In  New  Jersey, 
south  from  Port  Lee  ferry  to  liayonne  City,  points  on  the 
north  and  east  shores  at  Staten  Island,  between  Bridge  Creek 
(Arlington)  and  Clifton,  both  inclusive,  and  including  Elm 
Park,  Erastin.-v  and  Shooters  Island.  In  Brooklyn,  from 
69th  St.,  Bay  Ridge,  north  to  Pot  Cove,  Astoria,  Borough  of 
Queens. 
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Rubber — Prices  are  slightly  stronger  than  last  month, 
most  of  the  advance  coniins  in  the  last  few  days  of  February. 
Up-river  P.'ira  fine  is  now  squarely  at  60c..  while  up-river  Para 
coarse  cannot  be  had  at  less  than  4Sc.  Island  fine  is  slightly 
easier,  at  .')3  to  .">5c.,  while  Island  coarse  is  considerably 
cheaper  at  29c.  Balata  sheet  is  50  to  52c.;  Ceylon  sheet  62  to 
64c.,  while  Ceylon  Crepe  is  higher  at  63  to  65c.  AH  of  these 
prices  are  per  pound. 

HailtTay  Ties — Conditions  remain  about  the  same  as  they 
were  a  month  agro.  However,  should  inquiries  come  from 
any  of  the  ocean-going  ports  for  a  supply,  there  might  be  a 
rapid  advance,  due  to  the  shipping  comlitioris.  We  quote 
standard  first-class  ties  as  follows;  7x9  in.  by  »  ft.  6  in.,  72c.; 
6.\S  in.  by   S  ft.,  63c.     These   prices  are  f.o.b.  Xew  York. 

OfTerins  of  National  Forest  Timber — The  United  States 
Forest  Service  is  offering  for  sale  382.000,000  ft.  of  timber  on 
the  Crater  and  Paulina  forest  in  Oregon.  This  is  the  largest 
body  of  timber  ever  placed  on  the  market  in  Oregon  by  the 
Forest  Service,  and  it  stands  among  the  largest  of  national 
forest  timber  offerings.  The  timber  is  in  two  blocks,  one  of 
7120  acres,  just  east  of  the  Crater  Lake  National  Park;  the 
other  of  17,.")60  acres  on  the  watershed  of  Bear  Creek,  near 
Upper  Klamath  Lake,  in  the  Paulina  forest.  Both  tracts  are 
tributary  to  Klamath  Falls.  Ore.  All  but  10,000.000  ft.  is 
Western  yellow  pine  of  good  quality,  the  best  being  sugar, 
lodgepole  and  Wescern  white  pine.  The  location  and  topog- 
raphy of  the  larger  area  are  described  as  excellent  for  log- 
ging and  that  of  the  smaller  as  fair.  A  cutting  period  of 
nine  years  will  be  allowed  a  purchaser  of  the  smaller  tract, 
twelve  years  for  the  larger,  and  a  maximum  of  sixteen  years 
to  a  purchaser  of  both  tracts.  It  is  estimated  that  an  in- 
vestment of  $340,000  will  be  necessary  for  an  operation  on 
the  larger  tract. 

The  minimum  price  at  which  bids  will  be  accepted  is 
J3  per  1000  ft.  for  the  yellow  and  other  pines  on  the  smaller 
tract,  $3.25  on  the  larger  tract,  and  50c.  per  1000  ft  for  the 
less  important  species,  which  ma.v  be  removed  at  the  option 
of  the  purchaser.  Sealed  bids  will  be  received  by  the  Dis- 
trict Forester  at  Portland,  Ore.,  until  Apr.   10,  1915. 


The  AVhitlng  Foundry  Equipment  Co.,  Harvey,  111.,  recently 
made  a  wonderful  record  for  prompt  shipment  on  an  order 
for  a  three-motor  electric  traveling  crane,  10  tons  capacity, 
30  ft.  span.  Telegraphic  order  was  received  at  its  plant  Jan. 
23,  calling  for  delivery  of  crane  complete  on  purchaser's  run- 
way at  New  Bridge,  Del.,  Feb.  10,  1915.  Drawings  were  made, 
crane  constructed,  and  shipment  made  Jan.  29,  1915.  Crane 
reached  New  Bridge,  Feb.  4,  and  was  erected,  complete,  ready 
for  service  Feb.  6,  or  four  days  ahead  of  schedule  time. 

The  Compresxed  dan  Manufacturers'  A.ssoeiation,  25  Madi- 
son Ave.,  New  York,  desires  that  manufacturers  of  valves, 
cylinders,  recording  gages,  filling  and  weighing  stands,  and 
materials  and  appliances  which  enter  into  the  manufacture, 
transportation,  and  sale  of  compressed  gases,  send  such 
printed  matter  as  they  may  have  to  this  Association. 

The  Troy  Wnwon  AVorks  ro„  Troy.  Ohio,  announces  that 
construction  has  been  started  on  a  new  motor  truck  trailer 
works.  The  new  building  will  be  120x140  ft.,  having  a 
ground  area  of  16S0  sq.ft.  The  company  expects  to  turn  out 
sixty  trailers  a  week.  Trailers  are  now  made  in  three  sizes; 
IV.  tons,  21^  tons,  and  5  tons.  -Ml  except  the  l\i  tons  are 
reversible,  while  the   1%   tons   is  nonreversible. 

Wood.  Banoroft  &  Doty,  railroad  and  grading  contractors, 
has  recently  opened  an  office  at  740  Reserve  Bank  Building, 
Kansas  City.  Mo.,  L.  I.  Viall  being  in  charge.  The  home 
office  of  this  firm  is  First  National  Bank  Bldg.,  Omaha,  Neb. 
This  firm  has  the  contract  for  the  drainage  work  on  the 
Delaware  River  in  Atchison  County,  Kan.,  and  work  will  be 
berrun  soon  on  this  project.  Some  concrete  bridge  work  at 
Lexington,   Neb.,    is   also   under   contract. 

The  Keasbey  *  Mnttinon  Co.,  Ambler,  Penn.,  announces 
that  Howe  Bros,  has  recently  l)een  appointed  agent  at  1198 
San  Pedro  St.,  Los  Angeles,  Calif.  This  firm  will  carry  and 
sell  coverings  and  textile  goods  for  the  State  of  California 
south  of  Fresno,  and  also  for  the  States  of  Arizona,  New- 
Mexico,  and   Utah. 

The  Troy  Waeon  Works  fo„  Troy,  Ohio,  announces  the 
selection  of  J.  L.  Keir  as  the  company's  representative  in 
Philadelphia.  His  office  will  lie  in  the  Abbott  Bldg.,  Broad 
and  Race  St.  He  will  sell  Troy  Trailers,  Heversll)le  Trac- 
tion-Drawn Wagons,   and    Dump   Wagons. 

The  Chapin  Construetlon  Co.,  paving  contractors,  form- 
erly of  Kansas  City,  Mo.,  is  now  located  at  229  Monroe  Bldg., 
.San  Antonio,  Tex. 


Activity  of  Manufacturers  Commended — With  the  revival 
of  business  now  seen  fiom  many  points  of  view,  it  is  interest- 
ing to  note  tliat  the  Mayor  of  St.  Louis  and  the  President  of 
the  St.  Louis  Business  Men's  League  late  in  December  wrote 
to  all  the  St.  Louis  manufacturers  urging  them  to  follow  the 
example  of  Broderick  &  Bascom  Rope  Co.  That  was  to  keep 
all  their  employees  working,  even  if  they  had  to  be  on  part 
time.  The  particular  work  done  by  the  Broderick  &  Bascom 
Rope  Co.  was  that  they  so  arranged  their  working  force  so 
that  every  employee  on  the  payroll  had  work  some  of  the 
time,  and  fortunately  the  company  was  able  to  keep  its  men 
better  employed  than  most  of  the  iron  and  steel  manufac- 
turers. In  December  the  entire  St.  Louis  plant  was  run  full 
time,  giving  both  day  and  night  forces  work.  While  this 
necessitated  piling  up  some  surplus  stock,  it  kept  the  organ- 
ization intact,  so  the  manufacturing  efficiency  might  be  fully 
maintained  when  the  demand  became  more  lively. 

Tlie  :>Inr.\rtliur  Concrete  Pile  Ji  Foundation  Co.,  11  Pine 
St.,  New  York.  N.  T..  has  appointed  Waldo  Bros.,  45  Battery- 
march  St..  Boston,  Mass.,  sales  agent  for  New  England.  This 
company  has  done  a  large  amount  of  foundation  work  in  New 
England,  and  is  prepared  to  tal<e  contracts  for  all  kinds  of 
foundations. 

C.\'r.\LOG   NOTICES 

The  Terry  Steam  Turbine  Co.,  Hartford,  Conn.  Bulletin 
No.  19.     Centrifugal  pumps.      Illustrated,  64  pp.,  6x9  in. 

The  George  Haiss  Mfg.  Co.,  141st  St.  and  Rider  Ave.,  New 
York.  Bulletin  No.  115.  Wagon  loaders.  Illustrated,  4  pp., 
6l2x9    in. 

Buffalo  Meter  Co.,  290  Terrace,  Buffalo,  N.  Y.  Bulletin. 
"■Water  Meter  Rates  and  Regulations."  Illustrated,  12  pp.. 
8 '2X10^2    in. 

James  Leffel  &  Co.,  Springfield,  Ohio.  Pamphlet  Z.  Leffel, 
Samson  and  Niagara  turbine  water  -wheels.  Illustrated,  24 
pp.,   6x9   in. 

Hydraulic  Turbine  Corp.,  Camden,  N.  Y'.  Catalog  D. 
Francis   hydraulic  turbines.      Illustrated,   40   pp.,   8x10%    in. 

Alberger  Heater  Co.,  Buffalo,  N.  Y.  Catalog.  Multi-head 
water  heaters,  Ross  expansion  joint.  Illustrated,  24  pp., 
6x9  in. 

The  Atlas  Car  &  Mfg.  Co.,  Cleveland,  Ohio,  Bulletin  No. 
1175.  Storage  battery  locomotives,  cranes  and  cars.  Illus- 
trated,  32   pp.,  6x9   in. 

Blaw  Steel  Construction  Co.,  Pittsburgh,  Penn.  Bulletin 
No.  65.  Blawforms  for  concrete  sidewalk,  curb,  curb  and 
gutter,  road  and  similar  construction.  Illustrated,  IS  pp. 
6x9  in. 

C.  O.  Bartlett  &  Snow  Co.,  Cleveland,  Ohio.  Bulletin  No 
43.     Skip  lioists.     Illustrated,  8   pp.,  6x9  in. 

Chas.  T.  JIain,  Engineer,  201  Devonshire  St.,  Boston,  Mass. 
Catalog.     Industrial  plants.      Illustrated,  62  pp.,  7>.2x9  in. 

Chain  Belt  Co.,  Milwaukee,  "Wis.  General  Catalog  No.  56. 
Elevating,  conveying  and  concrete  machinery.  Illustrated 
304   pp.,   6x9    in. 

National  Drain  Tile  Co.,  Terre  Haute,  Ind.  Catalog.  Drain 
tile.      Illustrated,   46   pp.,   4x9   in. 

The  Whalen  Form,  Syracuse,  N.  Y.  Folder.  Collapsible 
steel   culvert    form.      Illustrated. 

Bresee  Mfg.  Co.,  Mattoon,  111.  Folder.  Road  graders. 
Illustrated. 

William  B.  Scaife  &  Sons  Co.,  Pittsburgh,  Penn.  Pamphlet. 
Central    Power    Station    Economy.      Illustrated,    8    pp.,    4x9    in. 

The  C.  C.  Fouts  Co.,  Middletown,  Ohio.  Booklet.  Pure 
iron  silos,  grain  bins,  tanks,  garages,  corrugated  portable 
culvert   pipe,   metal   shelving,   etc.      Illustrated. 

Toledo  Scale  Co.,  Toledo,  Ohio.  Catalog.  Automatic 
r.cales.      Illustrated,    32    pp.,    7i,ixll    in. 

Felt  &  Tarrant  Mfg.  Co.,  Chicago,  III.  Pamphlet.  The 
Comptometer  as  applied  to  Engineering  Calculations.  Il- 
lustrated,  24    pp.,   6x9   in. 

Evens  &  Howard  Fire  Brick  Co.,  St.  Louis,  Mo.  Booklet. 
Fire  brick.     Illustrated,   24   pp.,   3x6  in. 

Stow  Flexible  Shaft  Co.,  Binghamton.  N.  Y.  Bulletin 
No.  54.  Stow  flexible  shaft  and  electric  motor  for  drilling, 
grinding,    screw    driving,    etc.      Illustrated,    4    pp.,    6x9    In. 

Jeffrey  Mfg.  Co.,  Columbus,  Ohio.  Bulletin  No.  143.  Mal- 
leable and  steel  elevator  buckets.  Illustrated.  20  pp.  Bul- 
letin No.  147.  Swing  hammer  pulverizers.  Illustrated,  48 
pp.       Bulletin    No.     167.       Belt    conveyors.       Illustrated,    24    pp 


IMMIGRANTS  ADMITTKD  INTO  TIIK  INITKD  ST.VTES 


The  reports 
show  that  the 
In  December  we 
In  the  la.Ht  dec- 
numbered  fiss.4! 
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of  the  Department  of  Commerce  and  Labor 
Immigrants  admitted  Into  the  United  States 
re  20,944,  the  smallest  of  any  month  on  record, 
•  rle.  The  total  Immigrants  for  the  year  1914 
15,  which  was  likewise  the  smallest  of  any 
While  the   falling  off  Is  not  .'\ll  accounted   for 

mimths  of  the  ve:ir.  ll  is  v.ell  to  note  that 
nths  iiidlng  Dec.  31.  2n4..S.S4  were  admitted, 
r34,S69  III  the  corresponillng  half  year  In  1913. 
rt  of  the  falling  off  was  naturally  of  the 
rew   races  anil   those    from    the  south   of   Italy. 


In  the  accompanying  table  is  shown  the  monthly  total  of  Im- 
migrants arriving  at  ports  of  the  T'nited  States,  as  reported 
by  the  Department  of  Commerce  and  Labor.  From  figures 
compiled  for  the  last  sixty  years,  the  smallest  immigration  \» 
shown  In  1S62,  when  only  72,1  S3  aliens  came  to  America,  but 
Immigration  rapidly  became  normal,  and  by  1866  the  tide  wa» 
coming  In  nearly  as  strong  as  In  the  early  '50's.  The  great- 
est number  of  Immigrants  admitted  in  any  one  year  was  In 
1907,  when  1,285,000  foreigners,  classed  as  immigrants,  cnm« 
to  these  shores. 
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Nortk  «°ar»llnii  W  \V  Mnilim,  ICilKiMiiniil.  iiml  .1.  Koliort 
Camplirll,  Ni-\vlaii<l.  ail'  Inli't  •<Kti«l  In  llii<  •'iitiNl  i  net  Ion  iif  li 
mllwiiy    fi'uni    I'MKi'inont    li>    N.nvliiiiil,    N.    ('.,    iiImmiI    JiI    miII«m. 

Ilrwrcia  It  In  i't>|Mii'ti'il  Ihni  Hlirvcvi*  iiii'  niiw  Ih'Iiik  niixln 
for  U  lmr>  (II  l>r<  litlllt  riiiin  .liu-l<Hi<nvllli',  On,  iioi'IIikiihI  to 
L,uml>rr   t'lty,    uliniit    !!il    imIIi'M.      An    nM    liliiiliri'    lino   I'XtdiilliiH 

nllOUt     hllir     tItO    lIlNllllU'C     IlKlWIM'll     tlU<M<<     two    lllllCOH     Im     to     fiiini 

(kurt  of  till'  ni'w  lliiK.  C.  K.  Sinllli,  I'rcii.,  OnnulKi'i'  Ulvnr  l.iiiii- 
>»r    I'll..    Ik    Inti'ii'Hti'il. 

Klorlda  S.-o  lli<iu  llliilpr  "MlNrrllnnoiiiiN"  Triii-k  Miitot'liil, 
Jiii'kN<<n\  llli'.     Kill. 

MiiiiiUi>l|i|il  MInnIhnI|i|iI  ICiimIimii  Ity.-  riiinN  ai'i<  lii'InK  'oii- 
■  Ul<'i<<>l  [>\  llilH  coiiiliain  for  tlii'  fXtiMiHlnti  i>t  Itn  lln»  froin 
gultnian.    MInh.      P.    Itnu  )i>n.    gnltiiiun.    In   «'Ii.    ICiiki'. 

Trniipaarr — Cliu'ltinatl.  .\i<\v  iirli'iinH  .Si  Ti-xiin  I'liclfir  l{y. 
— TIiIk  roniininy  >-ontiMii|iliiti'ii  llic  cxtiMiHlnn  iit  ItN  line  to 
North  CluittiinoiiKM.  Tonn.  C  I>i)UKht<i'ty,  Cincinnati.  Ohio.  Im 
Ch.    Knur. 

Kratttpfc>'--Thn  Hioilhcml-Oairett  Co..  riay  City,  Ky..  i-iin- 
teniplitti'M  till'  I'XtoMHloii  of  Km  lallwiiy  from  tho  Nailii  Mill  at 
Loinbanl.  Ky..  for  a  (lUliinro  of  llyo  or  »lx  iiilli-n. 

Kraturk>  I.i'XiiiKtoii  X-  KaHti>ni  K.IC.  TIiIh  coinimtiy  him 
nuthorlm-tl  a  lionil  I.m»\ic  of  $T..'>mi.0O(i  for  tho  piirpoHO  of  llniini-- 
Inic  tho  ooimlriu-f Ion  of  oxtonxloiiN  In  ontitorn  Kontiicky,  for 
which  .MiirvovN  have  boon  niailo.  Contractu  for  (ho  work  will 
noon  t.o  awanlod.  II.  ('.  \Vllllain»,  LoulMVllle.  Ky.,  In  Ch. 
KHKr.   t'ondtr. 

Illlnnlii — HurllnKton,  MlHolsslppi  Ulvor  &  lOastern  Ry. — 
ThiH  conipi\i\y  Is  consliloriiiK  plans  for  tho  extonnlon  of  Its 
llnp  from  KoitlmhiirK.  III.,  to  a  point  oppoAtte  Muncntlno,  In., 
then  In  an  oastorlv  iliroction  to  OnnibrlilKo  and  Kewanco,  III., 
connocllnBr  with  tho  Chlcano  illvlslon  of  tho  ChlcaKio.  IturllnK- 
lon  *  CJulnov.  II  Is  OMtiinatod  that  l.fiOO.OOO  cu.yd.  of  earth 
excavation  will  bo  rennlrod,  for  which  contrnct.s  will  be  let 
nbout  Mav  1.  Thoro  will  bo  fimr  brldtics,  varying  In  lonKth 
from  .M>  to  'J.M)  ft.  Tho.so  will  bo  concrete  arches.  M.  J. 
Henly.  Joy.  111.,   Is   Pre.",  and  Ch.   Krttr. 

WUmnMin — Ralsam  I.ako  &•  Kastern  R.Il. — This  conipnny 
has  applied  to  the  Wisconsin  Railroad  Commission  for  jior- 
mlsslon   to  construct   a   six-mile   railwa.v   In   I'olk   Count.v,   Wis. 

KaniiaH — St.     I.ouls    &•    San    Kranclsco    Ry. — Plans,    it    is    re- 

?iortcd.  havo  been  prepared  by  this  company  for  the  construc- 
lon  of  a  IB-mlle  branch  from  a  point  three  miles  north  of 
Baxter  Springs,  Kan.,  to  Miami,  Okla.  E.  G.  Jonah,  St.  Louis, 
Mo..  Is  Ch.   Kngr. 

Texan — Sulphur  Sprlnjrs.  Quitman  &  Great  Northern  R.R. — 
ThI.i  company  has  been  organized  for  the  purpose  of  con- 
striictinc  a  railwav  from  Sulphur  Sprinps  to  Quitman.  Tex.. 
Rbo\it  S;">  miles.  The  principal  ofllce  of  the  company  is  at 
Sulphur  .Springs.  Tox. 

Oklnhnmn — St.  I..ouis  Si  San  Francisco  Rv. — See  Item  under 
Kansas. 

Orefron — Valley  &  Silez  R.R. — -This  company  will  award 
contracts  some  time  in  May  for  the  construction  of  Its  pro- 
posed ten -mile  extension  from  Independence  to  Newport.  Ore. 
R.  L.  Donald.  Northwestern  Rank  Hldp.,  Portland,  Ore.,  is 
Mttr. 

ralifomia — Tidewater  Southern  Ry. — It  is  reported  that 
this  company  will  construct  a  railway  from  Turlock  to 
Fresno.  Calif.,  about  07  miles.  J.  H.  Wallace.  Stockton,  Calif.. 
Is  Ch.    Knur. 

ralifomia — Atchison.  Topeka  &  Santa  Ff-  Ry. — According: 
to  press  reports  this  company  is  receivlnfj:  bids  for  the  con- 
struction of  an  extension  to  its  line  from  Kxeter  to  Lindsav, 
Cnllf.,  about  ten  miles.  F.  M.  Bisbee,  Amarillo,  Tex.,  is  Ch. 
Rncr.     Western  Lines. 

KI.KCTRir  n.\II,W.\YS 

Vew  llrltiiin.  Conn. — The  New  Britain  St.  Ry.  Co.  is  being- 
oPKunizod  to  construct  an  electric  railway  to  connect  New 
Britain  and  Hartford  and  New  Britain  and  Plainvllle.  Mor- 
timer H.   Camp,    New    Britain,    is    interested. 

Trmton.  >'.  J. — The  Trenton  &  Mercer  County  Traction 
Corporation  contemplates  an  extension  of  the  Warren  and 
Pair  .'!t.  line  in  Trenton  to  make  a  belt  line  to  parallel  the 
municipal  docks.     William  H.  Hitchcock,  Trenton,  is  Gen.  Mgr. 

JarkKonvllIe.  Fin. — The  Jacksonville-MiddleburK-  Electric 
Ry.  Co.  is  making  preliminary  arranpements  for  the  construc- 
tion of  its  line  from  Jacksonville  to  Middleburp,  about  24 
miles.  Tho  first  ten  miles  have  been  Pnanced.  A.  W.  Mackin- 
lay  Is  Gen.  Mjjr. 

Birmingham,  Ala. — Surveys  have  been  made  and  work  will 
■oon  be  started  by  the  Pratt  Consolidated  Coal  &  Iron  Co. 
for  the  construction  of  an  electric  railway  from  its  Maxime 
mine  to  a   point  ne.ar  the  Warrior   River. 

rkieaaro.  III. — The  Chicago  &  Northern  Tnterurban  Rv.  ro 
has  applied  to  the  State  Public  I'tilities  Commission  for 
permission  to  construct  an  electric  railway  from  the  city 
limits  of  Chicago  to  Wheeling,  about  12  miles.  Jordan  E.  Van 
Natla.  Chicago,   is  Atty.   for  the   company. 

Pekln.  III. — The  Pekin  &  St.  Petersburg  Tnterurban  Ry.  Co. 
will  soon  award  contracts  for  the  reconstruction  and  exten- 
sion of  its  lines  in  I'okin.  G.  W.  Mclntire,  Pekin,  is  Gen.  Mgr., 
Pur.  Agt.  and  Ch.  Engr. 

Peoria,  III. — The  Peoria  &  Chillicothe  Electric  Ry.  Co.  will 
start  work  about  Mar  l.">  on  the  construction  of  its  proposed 
electric  railway  to  connect  Peoria  and  Chillicothe,   111. 

Peoria.  III. — The  Chicago,  Peoria  &  Q  -incy  Traction  Co. 
will  soon  start  preliminary  surveys  for  the  construction  of 
Its  p-oposed  electric  railway  from  Peoria  to  Quincy.  J  L 
Soebbing  Is  Pres. 

*l"l««Pr.  III. — The  Quincy  Ry.  Co.  is  considering  plans  for 
the  reconstri'ction  and  improvement  of  its  lines  in  Quincy. 
W.  L.  Poiers,  Quincy,   is  Ch.  Engr. 

KIkbart  Lake,  Win. — Plans  arc  being  considered  bv  the 
Sheboygan-Elkhart  Lake  Interurban  Co.  for  the  construction 
of  an  extension  from  Elkhart  l*ake  to  Chilton.  Edward  Ham- 
mett,  Sheboygan,   is  Mgr. 


>llli<iiiil.oi',  \%  If.  Tlio  city  Coiinrll  hnM  boon  netltl....  .; 
l,v    llir    I  .HOl.iilPi    on    Ori-oM    Hay    A  vo     and    on    271b    Rt.    fo:     an 

xxlonHloti    of    tl l<-otrlc    railway    on    (ho    Third    and    27lli    St. 

lliieN  III  tho  cllv  lliiiltM  of  .Mllwiiukoo.  I'lidor  the  blanket 
friincblHo  (ho  .Mllwiiiikoe  lOloctrlc  Ity.  /i  Mulil  Co.  In  obllKod 
lu  dovolop   ItN  trackN  iih  diroclod   by   the   City   Council, 

ArKpn<a,  Ark.-  The  ArKonta  I'v  '"o  c',ii'(  .r.i.lat  ;:;  IJif  «x- 
ti'iiNlon  it'  ".  W  iihiiiKtiiri  .<vi'  .,',^  i«  till!  Hock  iMlitnd  Htatlon. 
K.    W.   Ji.    l<-on,    l.:ttio    iliick.   Ark.,    In   Vlio-I'ros.    and   Ch.    Engr. 

Cnllro  llopk.  Ark.— J.  .M.  MyerN.  Calico  Rock,  In  Inten-Htud 
in  (ho  coiiMlrucdon  of  nn  olodrlc  riillwiiy  from  <'ullco  Itock 
lo  lloxlo.  Work  will  ho  N(ar(od  iiN  Noon  iiH  llnuncliil  urraiiKe- 
iiionlH  can    bo  iiiado. 

Ilallaa,  Te«.  Tho  MalliiN  .SoulhwoHtorn  Traction  Co.  in  iirc- 
iiarliiK  lo  Hliirl  work  noon  on  tho  oxIi'IihIoii  of  ItN  line  from 
lialliiH  (o  lliownwoorl  via  .MaiiHllold.  Voiiiis,  Alvarado,  Clo- 
biiriio,  lilon  KoNo.  Illoo  and  olhi'r  lowriN.  lOvonlually  it  will 
bo  oxIoiiiIimI  wok(  from  Urowiiwooil  lo  San  Angolo.  10.  I'. 
Tiiriior  In  ProN.,  .S.  P.  Coi-kran,  Vice- ProH.,  (ieorge  Williams, 
Socy.   and   TroiiH.,  and   Jolin   T.    Wl((,   Ch.    Engr. 

MrKlnne^i  Tex. — Tho  McKlniioy,  Honham  &  Paris  Inter- 
urban Ky.  Co.  In  making  preliminary  arrangementH  for  the 
constriictlon  of  ItN  proposod  electric  railway  to  connect  Bon- 
hani,    .McKlnney,    Paris   and    Blue    Ridge.      L.    A.   .Scott    In    I'res. 

TiiUn.  Okln. — Tho  Oklahoma  I'nlon  Traction  Co.  i«  pre- 
liarlng  phiMH  for  thi;  general  iinprovenioiil  of  its  lineH  in 
Tulsa.      A.   A.   Small,   Tulsa,    is    Pres.   and   Oon.   Mgr. 

i.mlatun,  Idaho — ^Tho  Lewlston-C.'larkston  TranHit  Co.  Is 
preparing  to  start  work  about  Mar.  I.">  on  the  construction 
of  its  proposed  electric  railway  from  Lewlston  to  CMarkston. 
W.  S.  NoKz,  Dovirs  Lake,  .N.  1).,  and  R.  C.  Dahlhjelm,  Lewis- 
ton,   are    interested.      .Noted    Oct.    29   and    .Nov.    26,    lUll. 

Snunnllto,  Calif. —  Bids  will  soon  be  received  for  the  con- 
struction of  the  proposed  Incline  railway  from  Sausalito  to 
the  summit  of  the  heights,  1000  ft.  above  tho  city.  A.  E.  Rob- 
erts,   Sausalito,    IS   Ch.    Engr.      .Noted    Oct.    22    and    Jan.    7. 

Stooktou,  <'nllf.— The  Central  California  Traction  Co.  has 
applied  to  the  Citv  Council  for  a  franchise  to  extend  its  lines 
on  North  Sacrani,,.-.to  St.  in  .Stockton.  C.  H.  Robertson,  Stock- 
ton,   is    Gen.    Mgi'. 

London,  (»nt. —  Plans  are  being  considered  by  the  London 
.St.  Ry.  Co.  to  extend,  double-track  and  install  switches  on 
some  of  its  lines  in  London.  C.  B.  King,  London,  is  Gen.  Mgr. 
and   Pur.   Agt. 

Toronto,  Ont. — Representatives  of  Whitechurch  Township 
have  itctitiOMod  the  Hydro-Electric  I'ower  Commission  of 
Ontario  to  survey  and  prepare  estimates  of  constructing  a 
ladial   railway   from   Whitechurch   to   Georgian   Bay. 

l,I(;ht,  hkat  and  i'owkr 

+UoNton,  Mann. — The  contract  for  heating  and  ventilating 
iijuipment  in  the  new  building  of  tho  C<insunipti ves'  Hospital 
on  Kivei  St..  Dorchester  District,  was  awarded  to  PIERCE  & 
COX  at  $7897.  $7215  and  $7247  for  Items  1,  2  and  3  respectively. 
Edward  F.  McSweeney  is  Chn.  of  the  Com. 

+l'rovidenee,  U.  I. — The  following  contracts  have  been 
aw;irdod  in  connortion  with  the  remodeling  rjf  the  Dexter  In- 
sane Asylum;  I'lumbing,  to  the  GUARANTRI':  PLt'MISING  CO. 
at  I.SgOO;  heating  and  ventilating,  to  the  Ai^LEN  FIRE  DE- 
PARTMENT SUPPLY  CO.  at  $5614:  electrical  work  to  SCAN- 
-NEVIN  &  POTTER.  Providence,  at  $1450. 

»w  London,  Conn. — Bids  are  being  received  by  Dudley  .St. 
Clair  Donnelly,  Arch.,  98  .State  St.,  for  the  heating,  plumbing 
and  mechanical  equipment  of  the  Y.  M.  C.  A.  building,  now 
in    course   of   construction   on   Meridian   St. 

Xew  York,   \.  Y (Borough    of  Brooklyn) — (Official) — Bids 

will  be  received  until  10:.'iO  a.m..  Mar.  11,  by  George  W.  Win- 
gate,  Pres.  of  Pub.  Recreation  Comn.,  Municipal  Bldg.,  Bor- 
ough of  Manhattan,  for  electrical  work  and  gas  piping,  with 
all  incidental  work  connected  therewith,  for  the  proposed 
Betsey  Head  Memorial  Playground  and  Recreation  Center 
located  at  Brownsville,  Borough  of  Brooklyn. 

Xew  York,  X.  Y. —  (Borough  of  Manhattan)  —  (Official)^ 
Bids  will  be  received  until  10:30  a.m..  Mar.  S,  bv  Robert  .\dani- 
son,  Fire  Comr.,  Municipal  Bldg.,  for  a  n.w  steam-heating 
plant  for  the  quarters  of  Engine  Co.  15,  2fi!l  Henry  St.,  Bor- 
ough of  Manhattan;  for  engine-heating  s.vstenis  at  quarters 
of  Hook  and  Ladder  Co.  2.  Lexington  Ave.  and  50th  St.,  Man- 
hattan, and  Hook  and  Ladder  Co.  146,  79  Richardson  St., 
Brooklyn,  and  for  additions  and  alterations  to  the  heating 
systems  at  quarters  of  Engine  Co.  Nos.  25  and  54  and  Hook 
and  Ladder  Co.  Nos.  17,  28  and  35. 

Xew  York.  X.  Y. —  (Borough  of  Richmond) — (Official) — Bids 
will  be  received  until  10:30  a.m..  Mar.  11,  bv  John  A.  Kings- 
bury. Comr.  of  Pub.  Charities.  Room  1091.'  Municipal  Bldg., 
Borough  of  Manhattan,  for  installing  plumbing  and  wat-r- 
supply.  and  heating  apparatus  in  a  new  cottage  for  the  asrel 
and  infirm  at  the  New  York  City  Farm  Colony.  Borough  of 
Richmond.  Charles  B.  Meyers.  1  Union  Sq.  W.,  New  Y'ork,  is 
Arch. 

-Xew  York,  X.  Y. —  (Borough  of  Queens) — Bids  will  be  re- 
ceived until  Mar.  S  by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs., 
Park  Ave.  and  59th  St.,  Borough  of  Manhattan,  for  electrical 
work  in  Public  School  85,  Debevoise  Ave.,  Long  Island  City, 
Borough   of  Queens. 

+.VIIentown.  I'enn. — The  Board  of  Education  has  awarded 
contracts  for  equipment  in  the  new  High  School  as  follows: 
Heating,  power  and  ventilating  plant  to  J.  H.  (^OONEY  &  CO 
Harrisburg,  at  $5.>>.7N7:  complete  electrical  work  to  the  WAT- 
.SOX-FLAGG  ENGINEERING  CO.,  27  Thames  St..  New  York, 
at  $37,580:  plumbing  to  WILLI  A  JI  H.  TAYLOR  &  CO.,  Allen- 
town,  at  $21,266.      Bids  were  opened   Feb.   10.      Noted   Jan.  28. 

Ilaltlmorp.  Md. — It  is  reoorted  that  pl.ins  aie  being  con- 
sidered for  the  installation  of  a  new  turbine  in  the  high-nres- 
sure  power  station  on  South  St..  for  the  purpose  of  supplying 
additional  power  for  lighting  the  citv  hall  and  court  house, 
and  for  operating  tho  elevators  in  the  citv  hall.  The  esti- 
mated cost  of  the  engine  is  $15,000. 

Dayton,   Va. — See    item    under    "Water   Supply — Irrigation." 


100 


E  N  G  I  N  E  E  E  I  X  (i     X  E  W  S 


Yol.  73,  No.  9 


South  BoNton.  Va.— It  is  reported  that  the  South  Boston 
Electric  Lipht  &  Power  Co.  plans  improvements  to  its  plant 
estimated  to  cost  $10,000.  J  A.  Mebane  is  Cont.  Agt..  Mgr. 
and  Supt. 

Wilxon,  X.  C. — The  Board  of  Aldermen  has  asked  the  State 
Lecislature  for  permission  to  issue  $S0.000  in  bonds  the  pro- 
ceeds to  be  used  for  reconstructing  the  municipal  electric- 
light  plant.     R.  J.  Grantham  is  Supt.  of  the  plant. 

Cordele.  Oa.— The  Citv  Council  is  considering  a  special 
election  for  the  purpose  of  voting  on  the  question  of  'ssuing 
bonds  for  the  construction  of  a  municipal  electric-light 
plant. 

Miami,  Fla.— Press  reports  state  that  the  aijami  Gas  Co 
has  decided  to  extend  its  mains  into  a  number  of  the  suburbs 
of  the  citv  at  a  cost  of  about  ?100.000.  The  same  amount  -nill 
be  spent  in  enlarging  the  plant  and  making  other  improve- 
ments. 

r.iint<>r<ii-ille  Via. —  (Official) — The  town  of  GuntersviUe 
con?emp!ates  the  installation  of  an  electric-lighting  system 
within  the  next  few  months,  and  will  consider  offers  for 
putting  in  the  lights.     D.   Isbell  is  Mayor. 

Hattiesbiirc.  Mi».«..— The  Board  of  City  Commissioners  is 
considerinsr  the  installation  of  a  municipal  electric-light  plant, 
although  the  citys  contract  with  the  H^,tt'l^t.urg  Traction  Co 
for  furnishing  light  does  not  expire  until  April.  1917.  Tenta- 
tiV-o^itimafet  show  that  a  plant  of  sufficient  size  can  be  in- 
leaned  aTa  cost  oTfrom$3o!oOO  to  $35,000.  A.  Pairley  is  City 
Clk. 

Dayton.  Ohio— The  lowest  bid  received  by  the  Board  of 
FdiTcation  for  the  heating  and  ventilating  equipment  of  the 
new  r)a??on  View  School  was  that  of  M.  J.  Gibbon.  Dayton  at 
"l-r307  The  lowest  bid  for  plumbing  and  gasfitt.ng  was  that 
of  the  Case.   Ringelspaugh.  Wilson  Co..  Dayton,  at  5,10.62b. 

RlpIeT.  Ohio— Bonds  to  the  amount  of  $12,000  have  been 
sold  the  proceeds  of  which  will  be  used  for  the  installation 
of  a'  municipal  electric-light  plant. 

Toledo.  Ohio— Bids  were  opened  Feb.  14  by  the  Board  of 
Education  for  th?  Construction  of  the  Detroit  Aye.  School. 
The  lowest  bids  for  several  contracts  follow:  Plumbing,  E.^gan 
Bros.  Co..  $19,058:  boilers.  McNaull  Boiler  Mfg.  Co  $5,00, 
heat  nsr  Eagan  Bros.  Co..  $15,351:  electric  wiring.  R.  H.  ^^  in- 
fers EleVt'tc  Co..  $22757  temperature  regulation,  Johnson  Serv- 
ice  Co.,   Milwaukee.   Wis..   $3400. 

irt  Wavne.  tnd.— The  Board  of  Works  will  soon  advertise 
for  bids  foranSOO-hp.  high-pressure  boiler  to  replace  two 
.300-hp  boilers  in  the'^  municipal  electric-light  plant.  John 
Wessel,   Jr..   is  Secy,  and   Mgr.  of  the   plant. 

Croswell.  Mich.— The  City  Council  has  passed  an  ordinance 
for  24-hr  service  from  the  municipal  electric-light  Pjant.  J- 
Stark,  Detroit,  has  been  engaged  to  oversee  the  mstanation 
of  the  necessarv  additional  equipm.-nt.  G.  C  Hanson,  cros 
well,   is  Mgr.   and   Supt.   of  the  municipal   plant. 

Detroit  Mich.- The  Ford  Motor  Co.  is  making  mproye- 
ments  at  its  power  plant  at  the  Detroit  factory,  ijiclufl'.'^ 
nie  installation  of  four  direct-current  generators.  3S00  kw. 
each,  230  volts. 

l^mradlne  Mich.— The  Edwin  Bell  Co.,  manufacturer  of 
keg^^taves  etc  contemplates  the  installa^on  of  a  power 
nlant  in  itsfactorv.  The  plant  will  have  sufficient  output  to 
furnish  lights  for  the  streets  and  residences  of  the  village. 

Portaee.    Mich.— The     Town     Board     has    tl^cided     to     sub- 
mit tTthe  voters  the  question  of  a  bond   issue  of  $100,000  to 
bV    used    for    the    construction    of    a    niunicipal    electric-light 
fant       It   has   not   vet   been   decided   whether   the   matter   will 
come  up  at  the  April  election,  or  later  at  a  special  election. 

Brooknton.  Minn.— The  City  Council  has  granted  a  fran- 
chise To  "  P.  Runkle  for  the  installation  and  operation  of  an 
electric-light  and  power  plant. 

WIndom.  Minn.— fOfflcian— Bids  will  be  received  until  7 
nm  Ma.  IK  bv  W.  M.  Hale,  Village  Recdr.,  for  the  . n- 
^iMl'ition  of  a  municipal  electric-light  plant  and  distribu- 
tion sv."temfo?  the  villige.  Earle  D.  Jackson,  St.  Paul.  Minn., 
is  Consult.  Engr.  . 

OridlcT.  Kan.— Plans  are  under  consideration  for  the  in- 
stallation of  "n  electric-lighting  system  in  Oridley  It  is  re- 
^nrted  that  energy  to  operate  it  will  be  obtained  from  the 
Burlington  I.iSht^Power'&   Mfg.  Co..  Burlington,   Kan. 

n,..»..««nilc     Kan. It    is    reported    that    bids   will    soon    be 

asked    fo'rTmodennrtlie   municipal    electric-light   plant.      B. 
L.   Prier   is   Supt. 

Salina.  Kan.— The  Salina  Light,  Power  &  Gas  Co.  's  re- 
nortfd  to  br"onsidering  improvements  to  its  plant  dur  ng  the 
vear  at  an  estimated  cost  of  $40,000.  Tentative  plans  include 
.^n  addition  to  the  power  station,  new  boiL^rs  and  generator.s. 
W     E     McFa<lden.    Salina,    Is   Gen.    Mgr. 

4.\VclllnKton.  Knn.— The  City  Commissioners  have  awarded 
,i,„*.^r^n trn,^  for  t"iuii>nunt  for  the  new  municipal  electnc- 
I'^g^t  p  ant  t„'? he  WKSTlNC.IlOrsE  fJI.ECTRlC  &  MFC.  CO.. 
pfttsl.uVgh,    I'enn.,   at   $30,700.      Noted    D.^c.    3. 

Ailamii.  >icl..— (OmeiaD- Bids  will  be  received  until  8  p.m.. 
Ma  12  r.v  Charles  Putney,  Village  Clk  for  one  o  1  encine. 
one  venerator  poles  and  material  for  the  construction  o?  an 
eU-ct?r,"tlKh?  plant.  Estimated  cost.  $4000,  Johnson  &  John- 
son    Falls  City,   Neb.,    Is   Engr.-ln-Charge. 

Drcnwatrr.     Mo.— (OfflciaD— Bids     will     be     received     until 
.  Mar    Ubv   "e  ("tv   Council   for   the   construction   of  a   munlci- 
oal   ele   t    Ic-llght    plant   and    for    furnishing   on.-    50-hp.    oil    .•n- 
glne       I    P    Davis  ft  Co.,  Windsor,  Mo.,  is  Consult.  Engr.     Noted 
Feb.  25.  .... 

Mnriihall.  Mo.— For  the  third  time  within  15  months,  the 
011171^1""'  an  eecllon  held  Feb.  23,  defeated  the  question  of 
u!.l^lnk^l..>n.l«  for  $70,11110  to  be  us.-d  In  constructing  a  munici- 
pal  .l.ctrlc-light    plant. 

fabot  Ark.— The  Cabot  Light  ft  Power  Co.  has  been  or- 
ganl'cd  fo  the  purpose  of  coniitructlng  an  elertrle-llght  plant 
fnCabotM  Young  Is  Pres..  D.  Jenklnii.  VIce-Pres.  and  J.  If. 
Hagnn.    Secy. 

(iuriion.  \rk.— (OfllclaD— See  It.-m  under  "Water  Supply- 
Irrigation." 


HoiLston.  Tex. — It  is  reported  that  the  City  Commissioivers 
have  decided  to  construct  two  municipal  power  plants.  The 
first  one.  for  which  bids  will  shortly  be  asked,  will  provide 
power  for  lighting  several  bridges  and  the  municipal  build- 
ings? and  for  operating  some  of  the  machinery  of  the  water- 
works svstem.  The  second  and  larger  plant  will  be  located 
on  the  ship  channel,  and  is  designed  to  operate  the  wharf  ma- 
chinerv  on  the  municipal  piers.  The  two  plants  will  cost 
approximately  $75,000.     E.  E.  Sands  is  City  Engr. 

ToniliHtone,  .Vriai. — The  City  Council  is  preparing  to  secure 
estimates  of  the  probable  cost  <if  establishing  a  municipal 
electric-light   plant   in   Tombstone. 

Vlhion,  Wash. — It  is  reported  that  the  City  Council  has 
appointed  a  special  committee  to  investigate  the  feasibility  of 
installing  a  municipal  electric-light  plant.  Charles  Huff  is 
a  memt>er  of  the  Com. 

BRIDGES 

Butler,  Penn. —  (Official) — Bids  will  be  received  until  noon. 
Mar  9.  by  the  Commissioners  of  Butler  County  for  the  con- 
struction"  of  five  county  bridges,  one  each  in  Wortli.  Clay, 
Adams.  Middlesex  and  Jefferson  Townships.  W.  B.  Scott  is 
Clk.   of   Comrs. 

Harrisburg.  Penn. — Bids  will  be  received  until  Mar.  17  for 
the  construction  of  a  double-track  railway  bridge  over  the 
Susquehanna  River  at  Harrisburg  for  the  Cumberland  Valley 
RR  It  will  be  about  4000  ft.  long,  and  will  have  46  spans. 
The  estimated  cost  is  $750,000.  Thomas  B  Kennedy.  Cham- 
bersburg.  Penn..  is  Engr.  of  the  Cumberland  ^  alley  R.R. 
Noted  Jan.   1   and   15,  Apr.   16,   1914:   Jan.   21   and    Feb.   4,   191d. 

+-*Philai1el|>liia,  Penn. —  (Official) — The  Department  of  Pub- 
lic Works  opened  bids  Feb.  25  for  the  construction  of  a 
bridge  to  carrv  Broad  St.  over  the  railway  tracks.  South 
Philadelphia  track  extension.  All  bidders  of  Philadelphia, 
unless  otherwise  noted.  The  bids  follow:  Mac.\ithur  Bros. 
Co.  and  Mason  &  Hanger  Co..  11  Pine  St..  New  York.  NY., 
$306,000:  Charles  P.  Bower,  Wayne  and  Roberts  Aye.,  ♦3.19.- 
000-  Robert  Grace  Contracting  Co.,  514  Smithfield  St..  Pitts- 
burgh, $293,800;  American  Paving  &  Construction  Co.,  211 
South  Ninth  St..  $314,500:  M.  &  J.  B.  McHugh.  714  Commercial 
Trust  Bldg..  $339,000:  Snare  &  Triest  Co  233  K'.oa'iway.  New 
York,  $258,800:  Carl  R.  Camp.  Crozer  Bldg.,  $292  800  EE 
Smith  Contracting  Co..  101  Park  Aye.,  New  ).o'i«^^p55  000, 
William  H.  Millard.  12th  St.  and  City  Line.  $25n  900  A.  L. 
Guidone  &  Co..  131  East  23d  St..  New  York  $3_:,7  500:  McHarg- 
Ba  ton  Co..  171  Madison  .Ave.,  New  York,  $287,400:  Franci_s  J. 
Boas  901  North  Broad  St..  $322,000:  Thomas  F.  Reilly.  aOth 
St  and  Citv  Ave  $287,157  Kellev-McFeelev  Co..  432  Market 
it:.  Camden.  N.  J.,*  $301, 900:  ..^RTHTTR  Ale  .MULLEN  CO.,  149 
Broadwav  New  York.  $237,600  (awarded  contract);  Edwin  H, 
Vare,   1120  Race  St.,    $250,000.     Noted   Feb.   11. 

PottHtown.  P,.    '1. — Plans   are    being   discussed   for   the   con- 
struction of  a  brin^e  over  the  Schuylkill  River  to  replace  the 
present    structure    which    is    reported    to    be    in    a    dangerous^ 
condition.      Montgomery   County   will   be    asked   to  pay   a  part 
of  the  cost  of  building  the  bridge.  | 

WcNt  Chester,  Penn. — Bids  will  be  received  until  11  a.m., , 
Alar  8,  bv  the  Commissioners  of  Chester  Cjiunty  for  repairs 
to  two  bridges  over  Brandywine  Creek  south  of  Chadds  I- 01  (I. 
York,  Penn.— (Official)— Bids  will  be  received  until  10 
am  Mar.  18.  by  the  Board  of  Commissioners  and  the  ton- 
troller  of  York  County  for  the  construction  of  a  reinforced- 
concrete  or  steel  bridge  over  the  south  branch  of  Mudd) 
Creek  on  the  road  between  Muddy  Creek  and  tTatchelyille.  be- 
tween East  Hopewell  and  Fawn  Townships.  The  bridge  will 
be  about  55  ft  long,  with  a  14-ft.  roadway.  F.  S.  Barten- 
schlager   is   County   Controller. 

+I,a«rencc^-illc,  Aa.— (Official)— The  Board  of  Supervisors 
of  Brunswick  County  has  awarded  the  contract  for  the  c.m- 
struction  of  a  steel  bridge  over  the  Meherrin  River  about  t«^ 
miles  from  Lawrenceville.  to  the  ROANOKE  BRIDGE  &  IKON 
CO..  Roanoke.  Va.     Noted  Feb.  11. 

SulToIk,  Va.— The  Citv  Council  and  the  Commissioners  of 
Nan.semond  County  contemplate  the  construction  of  a  steel 
bridge  across  the  Nansemond  River. 

+Germanton.  N.  C— The  Board  of  Commissioners  of  Stokes 
County  Danburv.  has  awarded  the  contract  for  the  con- 
st" uction  of  a  bridge  over  THuffalo  Creek  at  Germanton  to  the 
VIRGINIA  BRIDGE  &  IRON  CO.,  Roanoke,  Va..  at  $;>423.  The 
bridge  will  be  about   280  ft.  long. 

Vtlantn,  Ga.— The  Citv  Council  has  decided  to  repair  the 
bridge  and  tracks  of  the  Whitehall  St.  Viaduct  at  a  c-ost  o 
appmximately  $8150.  Samuel  Freeman  is  Chn.  ot  the  Bridge 
Comn. 

Jacksonville,  Fla.— The  Board  of  Commissioners  of  Duval 
County  will  submit  to  the  voters  the  question  of  a  bond  ssue 
for  the  construction  of  tliree  /einforced -concrete  b.l<lKe^  as 
follows-  A  bridge  over  Trout  Creek  at  Main  St.,  a^  ''iiugt 
over  McGlrts  Crick  at  Ortega,  and  a  bridge  over  Six-Mi  e 
Cieik  on  the  Moncrief  Rd.  John  H.  Patterson  is  Chn.  of  Bd. 
of  Comrs, 

Incknonvlllc,  Fla.- (Official)— Bids  will  be  received  until 
Mar  S  "rF.:  nk  lirown,  Clk.  of  Comrs.  of  r>uval  County,  for 
renal.lng  the  Trout  Creek  Bridge  on  Fernandlna  Rd.  at  Pan- 
.'inm      ?^   A.    Ricker   is  Chn.   Hd.  of  County  Comrs. 

Juxncr,    Ala.-  (Offidall- Bids    will    be    received    "ntlj    ^'n'-. 
15    Iv    Charles    M.     Sartain,     Chn.     Bd.     of    Comrs.    of    Walkei 
Coil    tv     for    the    construction    of    four    steel    'vidges    over    th 
Black   Warrior   River  at   Cordova.   Slp.soy   Fork,    Mulberry   and 
Town    Creek. 

Lake  rharic-,  I,u.— (Official)- In  the  Issue  of  T'>b.  IS,  an 
Item  was  published  under  Orange,  Tex.  n"""""VV^-„n« 
award  of  the  contract  for  a  bridge  over  the  Intercoastal  (  .  a 
to  Perrv  .t  Bonner.  Lake  Charles  This  'nn>rovenient  should 
b.-  credited  to  Calcasieu  Pariah,  La  as  a  part  of  «be  «oiK 
done  under  the  $900,000  bond  Issue  for  bridges  and  highna>s 
The  CO  tract  w.as  awarde.l  to  the  firm  In  'V'Vr"n"  „'"  Tev""Th  • 
for  two  bridges,  located  12  miles  east  of  Orange,  Tex.  Tl  • 
II  »t  ildgo  was  completed  last  October  and  l''"-'"  "";'  "'  '  i 
iiieiitH  for  the  secnn.l  are  tl.ilsbed,  and  n  part  of  the  steel 
ereotod. 
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irtH,  ITT.IS;  THOK  r«  iN.STUtTTIO.V  CO.,  Cidar 
l.c'iiin     apaiin,     t'2\(>.     2S     rulviTta.     $10,7B0; 
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iimOK  &  rON.MTHt'rTION  rn..  rimnhn.  N.-b..  21 
W.  O.  I'rlfp  la  Coiinly   Riijri-.     .'.'o'ofl  Ffh.   4. 

PriaiKhar,  Iowa  —  The  Tloarfl  of  SiipervlHora  of  O'nrlf-n 
County  hna  pnnaed  a  roaoliillnn  of  nfcfMBllv  for  thi-  roiiHtrur- 
tJon  of  If.  lirlflKPH  nnd  culverta  at  an  eatlmati-il  tot,-il  roat  of 
117,471. 

Waterloo,  Iowa — Bida  for  th«  conatrurtlon  of  14  county 
bridirea  diirlni;  Iftl.l  w«re  rerelved  by  the  Hupervlaora  of 
RIackhnwk  ('ountv  from  the  followInK:  H.  S.  Houiron,  Wa- 
terloo. IIS,!>s2;  Waterloo  <'onHtrurllon  Co,,  $2I.;tf»0;  low.-i 
BrIrtKe  Po.  Ii.  »  Moliiea,  $22,300;  Wealern  Hrld^e  A  f'onalriic- 
tlon  f 'o  .  lf;irrl«onvllle,  Mo..  122,90;  Hoone  Conatructlon  Co., 
Boone.    Iowa.    }27,000. 

ralrilonla.  Minn. — COfTlclnl) — BIda  will  be  refelved  until 
1  p.m..  M;ir  If.,  by  K.  N.  Newhouae,  Audr.  of  Houaton 
County,  for  l.ulldlnK  atate  hrldKi-H  In  the  Towna  of  Wlnne- 
baico,    HrowiiHvUle.    HoiiHton    and    Mayvllle.    Houaton    <''oiinty. 

Kaat  Grand  Fork*,  Minn. — Th»!  City  Council  opened  bIdH 
Feb.  2.T  for  biiildInK  an  approach  to  the  I>e  Mera  Ave.  Krldtce 
and  for  repalrlnt?  the  brldKe.  made  necea.Hary  bv  a  recent 
fire.  The  followini?  arc  the  blda:  Jardlne  *  Anderaon,  Karjfo, 
N.  n,  II.?. 771;  M.  A.  Adama  ft  Co..  MInneapolla,  »14,!t97; 
Oreat  Northern  BrldKe  Co,  MInneapolla,  |13,(i7«;  Iowa  Bridge 
Co.,    MInneapolla,    |14,000. 

+Mora,  Minn. — The  contract  for  Htale  BrIdKea  Xon.  1B07 
KOS  nnil  1B32  haa  been  awarded  to  the  WAI'.SAI'  mf).V 
WORK.s.  Waiiaau.  WIh..  at  $10,7r,ft.  Other  bldderH  were  M 
A.  Adama  *  fo..  MInneapolla.  J10.!ifM.  MinncapollH  r',rld»?«^  Co.. 
MInneapolla.  $11,900:  Hewitt  BrldKe  A  Ht.el  fo.,  .Mirineapolla. 
Ill.Sr.O;  Hennepin  HrlfiKe  fo .  MInneapolla.  $ll.rt.',4:  Minnea- 
polis Steel   &   Machinery   Co.,    MInneapolla,    $11, .•59'.. 

Owatonna.  Minn. — Tt  lo  reported  that  blda  will  be  received 
until  Mar  9  by  M.  J.  I'archer,  Audr.  of  Steele  fountv.  for  the 
conatructlon  <>t  a  rein  forced -concrete  brldKe.  .Summit  Town- 
ship. The  aiiperatructure  will  have  three  14-ft.  apana  and  an 
il-it.    roadway. 

^Mb«ral.  Kan. —  (Official) — The  Board  of  Cotnmlaaionera  of 
Reward  <"ounty  haa  awarded  the  contract  for  the  conatruc- 
tlon of  two  wooden  pile  brldfrea  over  the  Cimarron  Ulver  to 
the  WK.STKUN'  BRIDfiK  CO.,  Harrlaonvllle.  Mo.  Seven  other 
blda  were  received.  A.  K.  Ktoufer  U  County  Clk.  Noted 
Feb.  11. 

■»<  rioud.  .\eb. — Blda  will  be  received  until  noon.  Mar.  2Z 
by  J.  J.  fJarber,  f'ounty  fTlk.  of  Webater  County,  for  culvert 
and  bridge  conatructlon  durlnK'  19ir,,  and  for  furnlahlntc  aleej 
I-beama  and   relnforclnK   roda. 

_  ♦VfraiilloB,  H.  U. — The  Board  of  Commlaaionera  of  Clay 
County  haa  awarded  the  contract  for  the  conatructlon  of  wooil 
and  ateel  brldjcea  durlni?  lilTi  to  the  KKOKBAI.,  BBIDOB  CO, 
l»eB  Molnea.  Iowa.  The  cr.ntract  for  all  concr<-te  brIdKea  waa 
awarded  to  WARD  &  WKIOHTON,   Hloiix   City,   Iowa. 

>"'"'^  --=  Moat. —  rOftlr  lal)- BIdH  will  be  received  until 
"'■  by     tbc     r.o.-ir.l     of    <^V<mrrilaHlonera    of    Yellow- 

"'  for    the    ".Nftti  ij' lion    of    two    hl(.-hwiiy    brld^ea 

"'■•  ABtone   River,   one  near   the  mouih   of  I'ompey'a 

W  ,,'  ■^,/.:.'  •'"''  '^^  "'h'-''  "'••'"■  the  mouth  of  Uuck  Creek. 
r.  K.  Wllllama  la  founty  Clk.  Noted  Oct.  15  and  29,  Nov.  19. 
Hec.   17,   1914  and   Feb.    11.    1415.  "  .  »». 

^'"r,""'"''."^'*  ^'*^' — Prenn  reporta  aUte  that  plana  are  belnir 

conablered  for  the  conatructlon  of  a  aleel  bridjfe  acrona  the 
Ked    River    near    Fulton     to    connect    .Miller    and     Hempatead 


I'oiiMllea.  If  biiltl.  Mie  btld(jii  will  Mccommndntn  rnllwny 
Iriiltir,  iind  II  la  hoped  Ihi'  iiillwM)a  cnteilnK  Texnrknnn  wll 
luiy  II   (Hill   of  llie  coat  of  coiial ruct Ion. 

Florr«*lllr.  Tru.  II  la  reiiorlnd  Ihiil  tha  r'ommlaaionnra  of 
Wllaoii  I'litiiitv  will  lecelvn  blda  aiiily  In  March  for  Iho  con- 
alriii  lion  of  two  bildKea. 

Houaton.  Trm.  The  loweal  bid  received  by  the  City  Council 
fur  IliK  roiiati  111  lion  of  Ihe  .Mlliitii  HI  lirldKc  wna  tliiit  of  .1.  II. 
Itli  liiiidaiiii.  Ml  i:i7.3«7.  The  blda  were  referred  to  the  fMly 
l':iiKi    fur   tiibiiliilloii.      Blda  were  opened    Feb.   10.      Noted    Feb.   4. 

Illarkwrll.  tikia  I'reaa  repoila  alale  I  b  i  i  i  Ik  Mililaon. 
Topekn     A     Hlllltll     I'V.     Itv.     la     piep.iiloK     In     m  noden 

Irealln   Jiial    iiorlli    of    Black  well    wllli    ii    new 

ftklaboma.     tikla.      lOlllilnIi       MMm     will     I  i     until 

.Miir.  H  bv  .M  I'niiirlliiN,  Clti  of  OkliilioMiii  <<.iirils,  for  the 
ronalriii'llnn   of   ii   mticretn   brlilKC 

llrlllnKham.  \\  aah.  -  foiiu  In  1 1  IMdN  will  be  recelvnd  until 
2   p.m.   .Mar.    I  x.   by   W.    I>.   \V      '  .  Ii.  of  Whatcom  Counts, 

for    I  lie    conalriicllon    of    ii  I    brldK"    on    reinforced 

I'oiicreld    plera    over    the    ,\.,.  .  r    on    the    Oiildn    Merl 

dlnn    ltd.      C.    ,M     Adiima    la   i  i. 

llelllnKham,  Waab.  n  Mlli  lal  >  We  are  ii>lvlaed  by  Charlea 
l.liidbery,  City  Kiikt.,  Hint  Ihe  conalriicllon  of  new  brldifea 
al  ilriinl.  Sylvan,  I'roapecl.  .lamea  and  KIk  SI.  haa  been  poat- 
pniied  for  another  year,  on  acroiinl  of  Inck  of  fiirida.  The 
brIilKea,  If  of  coiicrole,  will  coat  about  $100,000,  or  $30,000,  If  of 
limber        .Voted    Dec.     10    and    21,    1914. 

Tumwatrr,  Waah.  -The  Town  Council  and  Ihe  Board  of 
Commlaaionera  of  Thiirainn  fount  y,  Olymiila.  will  build  a 
lelnfnrced-concrete  brldKe  i,ii  the  I'aclHc  MlKhway  over  Oea 
Ctiiitea  Ulver.  The  new  brldKe  will  replace  the  preaent 
Htrucliire  which  haH  been  declnred  unaafe.  The  eatlmated  coat 
la  $10,000. 

Tortland.  «»rr.  -  The  loweat  bid  received  by  the  Board  of 
CommlMalonerH  of  .Multnomah  <"ountv  for  the  conatructlon  of 
three  reinforced -confrete  bildK-a  on  the  foliirnbla  IllKhwav 
between  Warrenrlnle  and  Bonneville  waa  that  of  the  Fercli. 
floaa.  S.otl.  Hlcka  Co.,  Se.iltle,  at  $3B,477.  Noted  ./an.  H 
and    Feb.    4. 

^I'orttand,  «»re. —  fOfllclal  )^The  Bridge  iJepartmcnl  of  the 
.Stale  HlKhwav  f.'ommlaalon  haa  awarded  contracta  for  the 
conHtrucllon  of  three  relnforced-r-oncrete  bridirea  on  the  Co- 
lumbia Hlithway,  .Multnomah  fV.iintv.  aa  followa:  BrldKeH 
Noa.  »  and  11.  to  ROBKUT  WAKKFIKLD,  Portland,  at  $lfi.904 
and  $3979  reapectlvely :  Bridge  No.  10,  A.  OI'THUIK  *  CO., 
I'ortland.  $14,304.  C.  H.  I'urcell  la  Bridge  Kngr,  of  the  Comn. 
.Voted   ./an.   14  and   Feb.   4. 

Vale,  <)re,— It  la  reported  that  the  rv.mmlaalonera  of  Mal- 
heur founty  will  ahortiv  advertlae  the  aale  of  boiida  for  $30.- 
000,  the  proceerlH  of  which  will  be  iiaed  for  Ihe  <:oriHlriic- 
llon    of    the    BIk    Bend    Bridge    over    Ihe    Snake    Ulver. 

Itlveralde,  Cnllf.— It  la  reported  that  the  City  Truateea  have 
decided  to  build  a  relnforced-concrete  brlrl^e  over  Teqijea- 
•lulte  Arroyo.  The  atructure  will  be  70  ft.  hlKh.  and  la  eatl- 
mated to  coat  from  $.'.0,000  to  $B0.000.  A.  P.  Campbell  la  City 
KnKr. 

^Man  <;nbriel,  fallf. — The  City  Truateea  have  awarded  a 
contract  for  the  conatructlon  of  a  relnf«rced-conf:rete  culvert 
with  nil  and  abutment  walla  to  K.  .1.  nR.VMAN.  1«14  Weat  47th 
St.,    IvOB   AnKelea.    at   $429.',. 

Moneton,  V.  H.  — rOflldal)  -  I'.lria  will  be  received  until  noon, 
.Mar.  31.  by  the  department  of  Public  Worka,  Frederlcton,  for 
Ihe  conatructlon  of  the  aubatructure,  auperatructure  and  ap- 
proachea  of  a  brldire  over  the  petltcodlac  P.lver  between  the 
City  of  Moncton,  Weatrnoreland  County,  and  Pariah  of  Cover- 
dale,    Albert  County,    .lohn    .Vforrlaay   la   Minlater   of    Pub     Wka 

Caledonia.  Ont.-  -Blda  will  be  received  until  .Mar.  «  by 
Harry  Buckner.  r'hn.  of  P.da.  for  the  r'oiinty  of  Haldlmand,  for 
the  conatructlon  of  a  foot  path.  fiOO  ft.  lonK  and  four  ft.  wide, 
on   each   aide  of  Ihe  Caledonia   Bridge  over  the  Orand    Ulver. 

WATKIl     MIITI-V — fHI<I(;ATIOW 

n«N<»n.  Maaa.— Blda  will  be  received  until  Mar.  5  bv  the 
Public  WorkH  Hepartment  for  aaaernblInK  72.^  hydranta  and 
valvea.      I..    K.    Uourke   la   r;omr. 

Warren,  Maaa. — A  bill  will  be  paaaed  upon  by  the  State 
I-eiflalature  for  the  conat riicllon  of  a  water  ayatem.  The  eatl- 
;nated  coat   la  $75,000.     Noted  .Vov.   .''.. 

Xew  Vork.  M.  Y. —  f<')fllclal)— Blda  will  be  received  until 
Mar  23  by  the  Board  of  Wafer  Supply,  .Municipal  BldK..  for 
work  under  Contract  123.  The  work  Incliidea  the  conatruc- 
tlon of  alx  auperatructurea  for  Kenalco  Influent,  upper  and 
lower  effluent,  acreen  chambera  and  Kenalco  alphon  cham- 
bera. 

,?«".  V""'':.?!^-  ^.---fBorouKha  of  the  Bronx  and  .Manhattan) 
-fOfflclalj— Blda  will  be  received  until  2  p.m  ,  Mar  11  by  the 
Iiepartrnent  of  Water  Supply.  Oaa  and  Rlectrlclty  for  con- 
atru<tln>f  a  12-ln.  water  main  acroaa  the  flaat  Ulver  from  Faaf 
I40th  St.  to  North  Brother  laland  and  for  laylnjf  water  rnalna 
U'r-.n""'  \*''^^  ^'-  ""''  ''"  >«'"rth  Brother  laland.  William 
Wllll.ama  la  Cornr. 

Xew  Vork.  y.  v.— fOfllclal)— Blda  will  be  received  until 
1,1  i''  ""r,  *''"■  u-*'  .^"i.  •*'?  Board  of  Water  Supply,  .Municipal 
BIdK..  BorouKh  of  Manhattan,  for  conntructlnK  alx  concrete 
atone  and  brbk  bulI'MnKa  near  the  Kenalco  Ueaervolr  .Vft 
Pleaaant.     Charlea  Ktrauaa   la   Prea.   Bd.   of  Water-Supply. 

Wew  York.  X.  v.— ^Boroiit'ha  of  the   Bronx.   Manhattan  and 
Oueena)  — rOfJlclal)  — Blda  will    be  received   until  2  p  rr.      M;,  r     ^ 
by   the    Hepartrnent   of  Water   Supplv.    r;aa   and    Kb 
layln<    water   malna    In    Southern    Blvd.    Bronx      h 
rnalna    In    Buckley,    <^;oo<lrlch.    Marl'.n.    .Meadow   '  p-, 
£?V,'j    Trowbridge   and    13fh   St.    In    filtmara.    Hunt. 
Sklllman      I-ourth,    Seventh    and     lllh     Ave.    and     In     U'.-ll     I'l 
H".t""»?'  '/I   .'r?r'"';''A."J''^-  •'^""'•^   '•■''•at.  Seventh.  12th.  North 
i-:?i^^"r*^  'V^i'"/'.^!'*'  ?.'      '"   '!''verlv    HMIHde.  Summit  and 

Taylor  Ave      In    ArleUht     Freah    .M- '•    ■  or  and  Uldjfe  Ud  , 

In   Klale  and   Franklin   PI.  and   In    f  Ivd      Queena-   for 

furnlahlnif.   and  atorlntf  c.-l.  pipe,  :    valve  box  caat- 

InKB,  valvea,  and  double  nozzle  fir 
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Asbury  Park,  X.  J. — Bids  will  soon  be  received  for  the  con- 
struction of  12-in.  water  mains. 

-A^Atlantic  City,  >.  J. —  (Official) — Bids  will  be  received  Mar. 
11  by  the  Board  of  Commissioners  for  one  IS.OOO.OOO-gaL 
turbo-centrifugal  pump  at  the  Absecon  pumping  station. 
Harry  Kacharach  is  Dir.  of  Parks  and  Pub.  Property. 

+Hawthome,  X.  J. —  (Official) — The  contract  has  been 
awarded  to  GEORGE  B.  RICHARDSON,  Ridgewood.  at  $41,- 
400  for  laving  water  mains  and  building  reservoir.  Noted  Jan. 
21  and  Feb.  25. 

X'ewark.  X.  J. — All  bids  received  Feb.  24  by  the  Board  of 
Chosen  Freeholders  for  constructing  an  additional  water- 
supply  at  the  Overbrook  Hospital  have  been  rejected.  The 
low  bidder  was  James  F.  Kelly.  East  Orange,  at  $17,888. 
Noted   Dec.   3  and   Feb.    18. 

Herndon,  Penn. — The  construction  of  a  water  system  is 
under  consideration  by  the  Borough  Council. 

Seottdale,  Penn. —  (Official)  —  Chester  &  Fleming,  Pitts- 
burgh, is  preparing  an  appraisal  of  the  water  system  to  be 
submitted   to   the  Borough  officials. 

+'A^Ken.'iinKton.  Md. —  (Official) — The  contract  for  construct- 
ing a  water  svstem  has  been  r.warded  to  the  CANTRELL  CON- 
STRUCTION CO..  Philadelphia.  Penn.,  at  $40,000.  E.  W.  Moore 
is  Mayor.     Noted  July  9  and  Dec.  17. 

Dayton,  Va. — Bonds  for  $24,300  have  been  voted  by  the 
citizens.  The  proceeds  will  be  used  for  the  construction 
of  water  and  sewer  systems  and  an  electric-light  plant. 

I'nion,  S.  C. — Bonds  for  $25,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  for  the  extension  of 
the  water  mains,  constructing  a  pumping  station  and  for 
erecting  a  6600-volt,  3-phase  transmission  electric  line.  R.  A. 
Easterling  is  in  charge.     Noted  Feb.  4. 

Alma,  Ga An  election  will  be  held  to  vote  on  the  ques- 
tion of  issuing  $15,000  in  bonds,  the  proceeds  of  which  will 
be  used  to  construct  a  water  system. 

HawkinNville,  (Ja. — Bonds  for  $20,000  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  the  ex- 
tension of  the  water  and  sewer  systems.  G.  W.  Jordan  is 
Mayor.     Noted  Feb.   4. 

De  Rldder,  L,a Bonds  for  $24,000  have  been  voted  by  the 

citizens,   the  proceeds  of  which  will  be  used  for  the  purchase 
and  improvement  of  the  water  system. 

Maryvllle,  Tenn. — An  election  will  be  held  Mar.  20  to  vote 
on  the  question  of  issuing  $55,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  water  system. 
Noted  Apr.   30,   1914. 

Covingrton,  Ky. — Bonds  will  soon  be  sold,  the  proceeds  of 
which  will  be  used  for  the  construction  of  the  emergency 
water  mains  across  the  Licking  River.  H.  G.  Meiners  is  City 
Rngr.      Noted   Nov.   19  and   Dec.    24. 

.Vkron.  Ohio — Rids  will  be  received  until  Mar.  5  by  C.  P. 
Barker.  Dir.  of  Pub.  Ser.,  for  2500  tons  4-in.  to  12-in.  c.-i.  pipe 
and    61    tons   of   specials. 

Amnterdam,  Ohio — The  citizens  at  a  recent  election  voted 
against  the  question  of  issuing  bonds  for  the  construction  of 
a   water  system. 

+ranton,  Ohio — The  contract  has  been  awarded  to  the 
ROBINSON  FIRE  APPARATUS  MFG.  CO..  St.  Louis,  Mo.,  at 
$8970  for  a  triple  combination  motor  pumping  engine.  Noted 
Nov.  19. 

Cleveland.  Ohif)— (Official) — Bids  will  be  received  until 
noon,  Mar.  12.  bv  the  Commissioner  of  Purchases  and  Supplies 
for  valves,  c.-i.  pipe,  specials  and  miscellaneous  castings  for 
the  water  department. 

-^Cleveland,  Ohio — (Official) — Bids  will  be  received  until 
noon.  Mar.  17.  bv  the  Commissioner  of  Purchases  and  Supplies 
for  constructing  a  filtered  water  reservoir.  For  details  see 
aflvertisement   under   "Contracts   To   Be   I.,et." 

Kast  Liverpool.  Ohio — (Official) — Wo  have  been  advised 
that  plans  will  be  completed  about  May  1  for  the  construction 
of  a  B.OOO.nno-gal.  mechanical  filtration  plant,  a  new  pumping 
station  and  additional  force  mains.  The  estimated  cost  is 
$334,000.  Chester  &  Fleming,  Pittsburgh,  Penn.,  is  Engr. 
Noted  Feb.  11  and  18. 

'f-Mlddletr.wn.  Ohio — The  contract  for  installing  a  150-hp. 
steel  header  l)oiI<-r  at  the  citv  water-works  has  been  awarded 
to  the  HABCOCK  &  A''ILCOX  CO..  New  York,  N.  Y..  at 
?-:r,9B 

Napoleon.  Ohio — William  G.  Clark.  Consult.  Kngr..  Toledo, 
has  been  retained  >-■•  the  Board  of  Public  .Affairs  to  prepare' 
plans  for  the  installation  of  c:  nitration  plant.  Noted  Dec.  24 
find   Fe...    18. 

Pf  rt  Clinton,  Ohio — An  ordinance  has  been  passed  by  the 
Cou'.ril  lor  rebuilding  the  pumps  at  the  water-works  pump- 
i"<     -tatlon      Th-   estimated   cost   Is  $10,000. 

Tole«'  ,  Ohio — (Official) — The  time  for  receiving  bids  for 
conrtn.  ting  and  equipping  a  hlgh-n;  es<"re  flro  service  pump- 
ing Bt'itl  'P  h'ls  berr  extended  to  nron,  Mnr.  18.  A.  W.  Roard- 
irnn   it  '  '•■    r.f  "ub.  .'^er.      Ncteil  Feb.   25. 

Wentervllle,  Ohio — An  election  will  be  held  Mnr.  22  to  vote 
'•;'  the  question  of  Insulng  $20,000  In  bonds,  the  proceeds  of 
which   will  tic  u.H.-d    for  the  construction   of  a  water  system. 

4->llehlicnn  «l«y.  Ind. — Thf  contract  h;«s  been  aw.Trdcd  to 
NI':i,S;)N  I'.UOS.  &  Co..  Muskegon.  Mich.,  at  $1B,000  for  laying 
:i)0(i  ft.  of  water  nialnH.  Noted  June  4  and  July  2.  1014,  and 
.Ian.    28,    1915. 

IVew  Albany.  Ind. — The  Indiana  Public  Service  Commission 
him  ordered  the  New  Albany  Water  Co.  to  lii.itall  a  nitration 
plant. 

Aurora.  III.  — An  election  will  be  held  In  April  to  vote  on 
the  qucHtloti  of  Issuing  bonds  Tor  $75,000,  the  proceeds  to  be 
ii.icrl   for   the   lMiprov<'inint  at  the  water  ny»teni. 

i'>nnkiln  i'nrk.  III.  -I'lds  are  belntf  ie<'elved,  nocordlng  to 
press  report!!,  for  driving  n  lfl(IO-ft.  itrteHliin  well.  11.  U 
Kmerson.  11 18  Chrimber  of  romnierce  Hldg.,  Chicago,  la  Con- 
sult.  Kngr. 

Pari*.  III.— ■Rldfi  will  bo  received  until  Mar.  15  by  J.  C. 
niedi'l.  rilv  Clk..  for  the  purchase  of  $90,000  In  hond».  the 
pniceelH    of    which    wlU    lie    uiied    for    tho    conMtructlon    of    n 


reservoir  and  filtration  plant.  Fleming  &  Babbitt,  L^rbana,  is 
Engr.     Noted  Jan.  28  and  Feb.  11. 

Blooniington,  AV'is.. — L.  J.  Wolf,  St.  Paul,  Minn.,  has  been  re- 
tained by  the  Village  Board  to  prepare  plans  for  the  con- 
struction of  a  water  system.  The  estimated  cost  is  $12,000, 
bonds  for  which  have  been  voted.  M.  F.  Woodhouse  is  Chn.  of 
the  BIdg.  Conin.     Noted  Oct.   1 

Milwaukee.  Wis. — Bids  will  be  received  until  Mar.  15  by  the 
Department  of  Public  Works  for  the  following  materials:  One 
36-in.  .gate  valve  with  9-in.  by-pass:  40  2-in.,  15  3-in.  and  25 
4-in.  special  or  tapping  valves  and  10  8-in..  10  12-in.  and  2 
16-in.  gate  valves.     F.  G.   Simmons  is  Comr. 

Milwaukee.  Wis. — Bids  will  be  received  until  10:30  a.m. 
Mar.  10.  by  the  Department  of  Public  AVorks  for  laying  6-, 
S-,  10-  and  12-in.  c.-i.   water  pipe.      F.  G.  Simmons  is  Comr. 

Mineral  Point,  Wi.ii. — Henry  Kleinhammer.  Platteville.  has 
been  retained  by  the  Common  Council  to  prepare  plans  for  the 
construction  of  a  standpipe  and  pumping  station  for  the 
municipal   water   system. 

Wittenberg.  Wis. — W.  G.  Kirchhoffer,  Madison,  has  been  re- 
tained by  the  Board  of  Trustees  to  prepare  tentative  plans  for 
the  construction   of  a   water   system   for   fire  protection. 

+Councii  Blnffs.  Iowa — The  contract  for  constructing  a 
125.000-gal.  tank  on  Charles  St.  has  been  awarded  to  the 
MEMPHIS  STEEL  &  CONSTRUCTION  CO..  at  $4435. 

Dixon,  Iowa — At  a  recent  election  the  citizens  voted  in 
favor  of  installing  a  water  system. 

Burrton,  Kan. — According  to  press  reports  bonds  for  $25,- 
000  have  been  voted  by  the  citizens.  The  proceeds  will  be 
used   for   the   installation   of   a   water   system.     Noted   Dec.   24. 

St.  Paul.  Neb. — At  an  election  held  Feb.  9  the  citizens  de- 
feated the  bond  issue,  the  proceeds  of  which  was  to  have  been 
used  tor  the  construction  of  a  water  system.    Noted  Jan.  28. 

Chillieothe.  Mo. — Bids  will  be  received  until  Mar.  9  by  Fred 
W.  Cornue,  City  Audr.,  for  600  tons  of  c.-i.  pipe,  10,000  lb.  of 
specials  and  valves.  Harper  &  Stiles,  Grand  Ave.,  Temple, 
Kansas  City,   Mo.,   is   Engr.     Noted   Feb.    11. 

Gurdon,  Ark. —  (Official) — Bids  will  be  received  until  Apr. 
6  for  the  purchase  of  $102,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  installation  of  water  and  sewer  systems 
and  electric-light  plant.  Albert  C.  Moore,  Frisco  Bldg.,  Joplin, 
Mo.,   is  Engr.     Noted  Jan.  14. 

Leslie.  Ark. — The  J.  B.  McCrary  Co.,  Atlanta.  Ga.,  accord- 
ing to  press  reports,  has  been  retained  to  make  surveys  for 
the  construction   of  water  and   sewer  systems. 

+Bnrstow,  Tex. — The  contract  for  constructing  a  reser- 
voir for  irrigating  in  Ward  Countv.  District  No.  1,  has  been 
awarded  to  the  BAKER  MFG.  CO.     Noted  Oct.  22. 

Buenavista.  Tex. — The  Interstate  Realty  Co.  plans  to  en- 
large its  storage  reservoir  near  Buenavista.  A  dam,  esti- 
mated to  cost   $100,000,  will  be  constructed. 

Houston  Heights,  Tex. — The  Houston  Heights  Light  &  Wa- 
ter Co.  contemplates  laying  six  miles  of  high-pressure  water 
mains. 

Langston.  Okla. — An  appropriation  of  $20,000  has  been 
made  for  the  installation  of  water  and  sewer  systems  at  the 
(Tlolored   .-Vgricultural  and  Normal   School. 

Phienix,  .\riz. — The  Salt  River  Valley  Water  I'sers  Asso- 
ciation plans  to  build  a  dam  across  the  Verde  River  at  an 
estimated   cost   of  $1,250,000. 

View,  Idaho — (Burley  post  office) — The  water-rights  In 
Spring  Canon,  four  miles  above  View,  have  been  purchased 
by  the  View  Development  Co..  View.  A  water  system  will 
be  constructed.  J.  C.  Burgess  and  J.  D.  Hoagland  are  inter- 
ested. 

Seattle,  Wash. — The  Board  of  Public  Works  has  approved 
plans  for  the  laving  of  water  mains  in  Fifth  Ave.  W.  The 
estimated  cost  is  $9000.  L.  B.  Youngs  is  Supt.  of  Water- 
Wks. 

♦  Seattle.  Wash. — The  contract  for  laying  water  mains  In 
31st  Ave.  S.  has  been  awarded  to  L.  R.  ELLIS.  Central  Bldg. 
:;-.eattle,  at  $10,175. 

Asliland.  Ore. — According  to  press  reports  Smith-Kmei^ 
Co..  San  Francisco,  Calif.,  has  been  retained  by  the  city  to 
prepare  plans  for  the  construction  of  an  auxiliary  water 
system.     The  estimated   cost  is  $175,000.     Noted  Dec.  10. 

Kugene,  Ore. — Bids  will  be  received  about  Mar.  15  by  C. 
W.  Gellen.  Secv.  Water  Dept..  for  constructing  a  2.500.000- 
gal.    reservoir.      F.   W.    Dietrich,   Eugene,   is   Engr.     Noted  Oct 

5  and   Feb.   11. 

Portland.  Ore. — Bids  were  received  by  J.  R.  Wood.  Pur. 
Agt.,  for  c.-i.  pipe  and  specials  as  follows:  I'nited  States  Ca.st 
Iron  I'ipe  &  Foundrv  Co.,  Portland,  all  sizes,  $128,415:  Ameri- 
can Cast  Iron  Co..  Birmingham.  Ala..  6  to  24-in..  59.685;  Ore- 
gon Iron  .Vt  Steel  Co.,  Portland,  6  to  24-ln..  $60,185;   R.  D.  Wood 

6  Co..  Philadelphia.  I'enn.,  6-  to  S-in.,  $137,480  and  Crane  & 
Co.,   Portland,   all  sizes.   $151,750.     Noted   Feb.   11. 

Ileedley,     Calif. —  (Official) — Specifications     are     being     pre- 
pared  for  a  diiect  connected  gas  engine  and  pump   (horUontnl 
centrifugal)    to    deliver   750    gal.    per   piin.    against    a    head   or 
180    ft.    for    the    water    department.      Charles    M.    Knauer    i 
City    Clk.      Noted    Dec.    17. 

San  Diego,  Calif. — The  City  Council  has  authorized  the  lii- 
Hfnllntloii  of  a  4-ln.  water  main  In  Dwlght  St.  W.  R.  Fay  U 
Supt.  of  Wiit.-r-VVorks. 

San  l<Vrnnndo,  Calif. —  An  election  will  be  helil  Mnr.  10  to 
vote  on  the  question  of  Issuing  $73,000  In  bonds.  Tho  proce.dii 
will  be  UHc.l  for  the  purchase  of  the  holdings  of  the  two 
water  coinpiiiiles  and  for  making  extensions.  1.  IV  Funk  l» 
City    Kngr.      Noto.l    Feb.    11. 

San  FrnuelMeo,  Calif.  .\n  election  will  ho  held  Apr.  if^^o 
vote  on  the  .lu.-slloii  of  Issuing  $34,500,000  In  bonds.  The 
proceeds  will  be  used  for  the  jiurchase  anil  Improvement  of 
the  Spring  Valley  Water  Co.     Noted   Aug.   13. 

Montrenl,  «»ue.— The  Installation  of  a  ni-chanlcal  filtration 
■  ■Irint  has  been  reconuuoiided  by  Hering  X-  I'liller.  Kngr.,  Ne« 
York,   N.   Y. 
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I.umIuu.    «>nt.— Aororilltiu    I..    |. 


liollH     II.     ('.     (illlllMlK, 


jr.,    Ih   pri'l'lll  IllK   lilullH    fm    lllr   lllHllllllllloll    <>f   llllllipN   itliil    liv- 

drniillc   iM|iil|iiiii'iit    III    till'   .SprlMKlMiiik    iiiiiiipliiK    iilutlnii.      Tfio 
•■llliuilril    >-.>M(    In    t.lll. 

rarU.  «»iil.-- Tlio  Town  ('oiiiicll  pliinii  tci  liiillil  two  piirlfli'ii- 
llon  IlllllltN  l':ilt'h  Illllllt  will  IlllVr  II  I'lipill-llv  i>r  <.).1MI0.IH)I|.UI>I. 
p«r  ility  mill  will  lii<  piii'll\i'i!  Iiv  nxoiii-  Tlioiiiap  McCiimIi  Ih 
Clk. 

«.i:\%  i:i(s 

Allonlon,  ^IniiK. — Tin-  coiilrinl  rui  Iron  I'liHllnKK  for  tlir 
Public  W  >>i  Kh  l>i'iiiirtiii<-iit  of  Si-wi'iN  liun  lioon  iiwurdcJ  to  tin- 
aillllY    KiilNI'KY    ru.  Ill   >I7S   per   lli. 

Nrw  York,  N.  V.  (Ilorounh  of  Itrooklvn)— Tlir  low  MiMor 
for  roinovliiK  till-  li'iiipornry  m-wrr  from  tlio  Fourth  Avp.  huI>- 
W«y  Ix-twi'i'ii  lliiiiHoii  ri.  iinil  lliitirr  St  wiiM  tlif  Norton  \- 
aomiiin  I'o..  n\  » 15. 1 '.in 

Orlnknnr.  >'.  \.-  Tlif  I'oiimll  Iiiim  r<<tiiln<<<l  A.  M.  Si-rlptun-, 
N«w  Iliirtl^onl,  to  prrpiirc  pliinM  for  tli)'  roimtructlon  of  u 
••wrr   HV!>trin   ami   iii'WiiK<'-<llKpo)<:il    pliiiit. 

ilpama  FniU,  \.  V.  I'icnh  ri'portn  Htiito  that  th<>  Htnto  inny 
rebuild  till-  IiiimK  hi'Wci  :iIoiik  tlii>  liiink  of  tin-  <'iiyu(iii  nnd 
8«ncfn  ('iiniil.      K.    M.   Wlllliiinx.    Albiiny,   Ih  .Stiito    KiikI'. 

Wrmt  •irnrra,  X.  V,— i  llulTiilo  poHt  oelloc)  — (Olll.liil) — MIiIh 
will  Ix'  rii.lvid  until  3  p.m.  Mar.  !•.  I>v  C  I,.  Silliidt.  Siip.r- 
vlHor.  for  the  piirt-liiiHi'  of  $2r>.3Sl)  In  liondH.  Ihr  proccodH  of 
wlili-li    will    ln<    used    for    I  hi-    roiiHtriirtlon    of   BowcrH. 

^Vonkrra.  .%.  Y. — The  contract  hiiM  bi'cn  awarded  to  KD- 
WAKP  .1  ltK(H?AN,  at  »13.S25.  for  conslriiclInK  ii  scwor  In 
Worth   SI. 

^ranidrn.  M.  J.^ — The  contrnct  for  constructInK  n  brick 
n«>wer   In    KalKhn    Ave.    has   been    awarded    to   AAIHW   WAItP, 

ranidcn. 

^-i^Xrwark,  >.  J.- — The  contract  for  conHtrurtlni^  Section  18, 
southerly  portion,  of  the  Main  IntcrccptInK  Sewer,  has  been 
awarded  liv  the  Pa."«saic  Vallev  .Sev.eruKe  ConuiilHslon  to  C.  A. 
HASKIN.  It;  City  Sq..  lio.ston.  Slaws.,  at  $18T..'i;»2.     Noted  Feb.  11. 

^Newark,  N.  J. — The  contract  for  conatructlnK  Section  8. 
northerly  viortlon.  of  the  Main  Interceptlnn  Sewer,  has  been 
awarded  bv  the  I'assaic  Vallev  Seweraft^  Comtiilasion  to  MA- 
S«1N  &  H.VXC.KU.  New  York.  N.  Y..  at  $.'?44.7BO.  iNoted  Feb. 
IS. 

^'mark.  >",  J. — Ulds  will  be  received  until  3:15  p.m..  Mar. 
11.  by  the  Hoard  of  Street  and  Wi.ter  t'oinniissloners  for  con- 
structInK   sewers    In    portions    of    Amsterdam    and    Clifford    St. 

Vrntnor.  X.  J.  (Atlantic  City  jiost  office)  —  (Otflclal) — Bids 
were  received  Feb.  15  for  constructing  a  force  main,  inter- 
cepting seWer  and  alterations  to  the  pumping  station  as  fol- 
lows: Cantrell  Construction  (^o..  $27,075:  Atlantic  Construction 
&  Supply  Co..  $29,275;  Sutton  &  Corson.  $29,813:  Kellev- 
McFeeley  Co..  $29  937:  John  W.  Foster.  $33,390;  Contract  S, 
nisposal  riant:  I..  H.  Henry,  Atlantic  City,  $20,515;  K.  L. 
Bader.  $22.090:.\tlantlc  Construction  &  Supply  Co..  $22,925; 
Suburban  KnBineerinp  Co..  $23,540;  Kellev-McFeelev  Co..  $24.- 
ISO;  .John  \V.  Foster.  $31,110:  Sutton  *  Corson.  $24,186;  Can- 
trell Construction  Co..    $31,999.      Noted   Feb.    4. 

ParkrMburK,  Ppnn. — Bids  will  be  received  until  7:30  p.m.. 
Mar.  s.  by  Oeorse  W.  Mullen.  Secy.,  for  constructing  four 
miles  of  sanitary  sewers  and  concrete  treatment  tanks.  F.  H. 
Shaw.  Lancaster.  Is  Consult.  Engr.  Noted  Dec.  17  and 
Jan.   7. 

^Philadelphia.  Penn, —  (Official) — Rids  were  received  Feb. 
23  for  Contract  No.  10.  leconstructinK  sewers  In  Walnut  St. 
from  east  of  Third  St.  to  west  of  Sixth  St.  as  follows:  (A) 
Car  traffic  diverted,  (B)  car  traffic  maintained:  PKOn.ES 
BROS.,  Commercial  Tru.st  Hlds..  rhiladdnhia.  (A)  $129,799: 
iB)  $151,593  lawarded  contra<-t):  Emilio  Tascuzzi.  (A)  «181.- 
040.  (B)  $210,540;  Robert  Lombardi  (.■\)  $157,000.  (B)_  $1 95.000; 
Joseph  Perna.  (A)  $144,000.  (B)  $160,000:  Richard  P.  Bennis. 
(A)  $219,500.  (B)  $247,000:  and  the  Kevstone  State  Construc- 
tion  Co..    (A)    $144,000.    (B)    $162,000. 

W'llIlamHport.  Penn. — A  resolution  has  been  approved  by 
the  Council  providing  for  sewerage  work.  John  B.  Otto  is 
City    Encr. 

Y'ork.  I'enn. — Plans,  prepared  by  Oeorge  W.  Fuller,  Engr., 
New  York.  N.  Y..  for  the  construction  of  a  sewage  disposal 
plant,  have  been  submitted  to  the  City  Council.  The  esti- 
mated  cost    Is    $99,470. 

-A-KenMlnirfan,  Md. —  fOfflcial) — See  item  under  "Water  Sup- 
ply-Irrigation." 

Darton,   Ya. — See    item    under    "Water   Supply — Irrigation." 
ParkerHbiirit.    YV.    Y'a. — rBids    will    be    received    until    Mar.    11 
by    the    city    for    the    purchase    of    $200,000    In    bonds,    the    pro- 
reeds    of   which    will    be    used    for    the    construction    of   sewers. 
Allen   C.    Murdoch   is   Mayor.      Noted   Jan.    28. 

-^Klnaton,  X.  C. —  (Official) — See  item  under  "Streets  and 
Roads." 

Hawkinavlllp.  Oa. — Bonds  for  $35,000  have  been  voted  bv 
the  citizens.  Part  of  the  proceeds  will  be  used  for  making 
extensions  to  the  sewer  system.     Noted  Feb.   4. 

Okolona,  .MIhm. — Bids  will  be  rco-ived  until  Mar.  19  for  the 
purchase  of  $5S.00ff  in  bonds,  the  proceeds  of  which  will  be 
used   for   the   construction   of   a   sewer   system.      Noted   Jan.    2X. 

»w  Orlranii.  I.a. — Bids  will  be  receivtd  until  .Vpr.  19  bv 
the  Sewerage  and  Water  Board  for  making  additions  to 
pumnlne  plant.  Station  No.  2.  and  for  building  sluic  gates  for 
Station  No.   2.     Plans  are  on   file  at  the  offic-  of  the  Board. 

^ewanep,  Trnn. — A  report  will  be  submitted  bv  Hunter  Mc- 
rion.ild.  Ch.  Kngr.  of  the  Nashville.  Chattanooga  &  St.  Louis 
R.R..  Nashville,  on  the  construction  of  a   new  sewer  system. 

rievrlanfl.  Ohio — (Official) — Bids  will  be  received  until 
noon.  Mar.  IS.  by  A.  R.  Callow.  Comr.  of  Purchases  and  Sup- 
plies, for  constructing  a  sewer  in   Dugway   Brook. 

^-A-Lodi.  Ohio — (Official) — The  contract  for  constructing  a 
sanitary  sewer  system  and  a  sewage  disposal  plant  has  been 
awarded  to  the  CENTRAI^  OHIO  CoNSTRrCTTON  CO  902 
Swetland  Bldg.,  Cleveland.   Ohio,  at  $17,570.     Noted  Feb    h 


I'Plirr  Nnndimk)'.  Ohio  ItIdH  will  be  received  until  Mar.  1» 
for  I  oMNi  riicl  liiK  ji  ni'UMKi-  Ireatineiii  plant  and  ii  noweruKO 
•yHtriii    nl     IIm'    W.Miiidolle    County    liiflritiury 

<;nr;,  lull.  llblH  will  bo  received  iibout  Apr.  C  for  con* 
HlruniiiK  l>iniili'l  Hewer  No.  24.  Thii  eHllinatod  cunt  In  $12.- 
263.      \V,   J.    l-iiltoii   IH  City    KiiKr. 

nint.  MIrh,  I'r-'HH  reiiortn  Mtate  that,  nt  the  election  held 
Feb.  17,  the  cIllxeiiH  voleil  In  favor  of  ImnuIiik  $1011,720  In  bondH 
for    coiixl  I  lilt  liiK    Hloiiii    and    Miiiilliiry    Hewern.       .Voted    Feb.    4. 

Travrrae  ('ll>.  Illeh.  At  the  April  election  the  cIllzeiiH 
will  villi-  on  ihi-  i|iieHtloii  of  iHHUlnx  $100,000  In  liondM  for  con- 
HtitictliiK    liiink    newerM. 

^Itiiiiiler,  III,  I'rexn  reportn  Ntate  that  ii  contract  for  con- 
HtruclliiK  M  HMiiltary  newer  HVHtem  hiiH  been  awarded  to  10. 
.M.   SCIII-:i-'l,i'\V.    Iliiloii    Itoiigi-,    I.ii  .    at    %HHH2. 

lie  Pere,  W  U.  The  City  Council  Ii:ih  authorized  L.  AlbertH, 
City  l-:iiKi.,  to  pri-paie  plaiiH  for  the  coiiHtructlon  of  a  sani- 
tary   Hewer. 

Karlnr.  Wia.— IIIiIh  will  bo  recclvi-d  until  .Mar.  6  by  Thomn- 
Hon.  Kearney  A  Mycrn,  Enifr.,  Ilneine,  for  coniilruetInK  the  Mt. 
I'leaniint  and  Soim-rH  ilralnaKe  IilHtrlctN.  The  work  conitlHta 
of  47.SS3  cu.yd.  excavation:  1311  ft.,  18-ln.,  800  ft.,  15-ln.;  3100 
ft..  14-in.:  12.908  ft..  12-111.;  8692  ft..  lO-in.;  3059  ft.,  8-ln.  and 
243.'.    ft.    of  «lii.    tile   diaiii. 

MnHun  4'IO.  lown — Mlds  will  In-  received  until  10  a.m..  Mar, 
10,  by  .1.  II.  .Mil';w<-ii,  City  <'lk.,  for  coiiHtructing  approximately 
:'3.0li(i   llii  ft.   of  siibinaiiis   and    laterals. 

Diilulh.  Miiiii.  The  Cltv  Council  iilaiis  to  conslruet  a  sewer 
111  r<'iil.oil.\    .>-<l.      The  eHtliiiated  cost  of  the  work   Is  $5783. 

•f  I'lldorndu.  Kan. — The  contract  for  constructing  a  Hcwage 
nurincatloii  plant  has  been  awarded  to  .VIcCOY  &  TAYLOR, 
Kansas  City,  Mo.,  at  $8882.  Other  bids  were:  lleany  Con- 
struction Co..  Enid,  Okla..  $9215;  Sharp  Bros.,  Eldorado,  Kan., 
$12,439;  Kansas  Paving  *  Construction  t:o..  Kansas  City,  Mo., 
$10,281;  Tonkawa  Construction  Co..  Kansas  Cltv,  .Mo..  $9591; 
Stack  &  Curry.  Kansas  Citv,  Mo.,  $6998;  .M.  W.  Halben.  <;arv, 
Ind.,  $10,820;  Everett  &  Burt.  Hutchinson.  Kan.,  $9861;  O'.N'eil 
Construction    Co.,    Leavenworth,    Kan.,    $10,861.      Noted    F'eb.    4. 

NiHNeton.  s.  I). — Bonds  for  $40,000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  constructing  the  sewerage 
s.vstem. 

Ileieiin.  .Mwnt. — The  City  Council  contemplates  an  expendi- 
ture of  $10,000  for  constructing  sewers  during  1915.  John  D. 
McLeod   is  City  Engr. 

fiurdon.  Ark. — (Official) — See  item  under  "Water  Supply- 
Irrigation." 

I.ani^Hton.  Okla. — See  item  under  "Water  .Supply — Irri- 
gation." 

Taeunin.  YYaah. — The  City  Council  has  authorized  W.  C. 
Raleigh.  City  Engr.,  to  prepare  plans  for  the  construction 
of  sanitary  sewers  in  A  and  B  St.  The  estimated  cost  Is 
$20,000. 

Haywaral.  Calif. — At  the  election  held  Jan.  16.  the  question 
of  issuing  $62,000  in  bonds  for  constructing  a  sewerage  system 
and  sewage  disposal  plant  was  defeated.     Noted  Jan.   7.  " 

+L,oH  AnKelea.  Calif. — The  contract  for  constructing  a 
sewer  in  Vine  St.  between  Melrose  Ave.  and  Santa  Monica 
Blvd.  has  been  awarded  to  R.  A.  WATTSON,  4907  Melrose  Ave., 
at   $9268. 

+I.OH  .\ng:eleM.  Calif. — The  contract  for  constructing  a 
sewer  in  Figueroa  .St.  from  Manchester  to  Florence  Ave  has 
been  awarded  to  .loTIX  SUTALO.  844  North  Broadwav,  at 
$14,169. 

♦Ocean  Draeh.  Calif. — The  contract  for  constructing  a 
sewer  has  lieen  awarded  to  CHARLES  H.  JULIAN,  at  $67,220. 

Pomona,  rnlif. — The  Citv  Council  plans  an  expenditure  of 
$15,000   as   an    aid    toward    est.iblishing   a   storm    drain    system. 

Toronto,  Ont. — The  City  Council  contemplates  an  expendi- 
ture  of  $106,400  for  sewer  work. 

<;  \i<B.\<;i!} 

I.oekport,  N.  Y'. — I'pon  recommendation  of  John  R.  Earl, 
Mayor,  the  Board  of  Aldermen  has  under  consideration  the 
installation   of  a  garbage   incinerator  to  cost  about  $25,000. 

+Millburn.  X.  ,1. — The  Township  Committee  Feb.  23  award- 
ed the  contract  for  garbage  removal  for  a  period  of  one  vear 
to  JOHN  JENKIX.S.   .Millburn. 

4rYY'ilmington,  IJel. —  (Official) — Bids,  including  plans  and 
specifications,  will  be  received  until  Apr.  1,  by  J.  Austin  Elli- 
son, Secy..  Bd.  of  Health,  for  the  disposal  of  garbage  for  a 
period  of  nine  yecrs.  from  June  1.  1915.  For  details  "See 
advertisement  under  "Contracts  to  Be  Let." 

New  Orleanw,  I.a. — The  Commission  Council  has  sold  the 
franchise  for  installing  illuminated  trash  boxes  at  street 
corners  to  Miss  C.  C.  Baldwin.  Negotiations  will  soon  be 
opened  with  manufacturers  for  receiving  bids.     Noted  Jan.  14. 

Cleveland,  Ohio — Preliminary  plans  are  being  prepared  by 
Frederick  H.  Betz.  Arch..  420  City  Hall,  for  the  construction  of 
a  one-story  garbage  collection  plant.  The  estimated  cost  is 
$40,000. 

Brownood,  Tex. — The  City  Council  has  ordered  an  election 
to  be  held  Mar.  23  to  vote  on  a  bond  issue  of  $S0O0  for  the 
construction  of  a   garbage  crematory  and   septic  tank. 

STRKKT.S    .VXD   ROADS 

IloMton.  MaHH. —  Bids  will  be  received  bv  the  State  Highwav 
Commission  until  Mar.  9  for  the  construction  of  2600  lln.ft.  of 
highway  in  North  Andover.  Arthur  W.  Dean,  15  Ashburton 
PL,  is  Ch.  Engr. 

+  Medrord.  MaHH. —  (Official) — Bids  were  received  Feb.  9  for 
constructing  the  Mystic  Valley  Parkwav  from  Main  St.  to 
Mystic  Ave.  as  follows:  Jf.  Russo  &  Son  Co.,  Boston,  Mass., 
$80,424;  Joseph  McCoimick.  East  Providence,  R.  I..  $77,064; 
John  I^ndis.  Bostjn,  $76,348;  George  T.  Rendle  Co.  and  Rendle 
&  Stoddard.  Boston.  $75,860;  Lawler  Bros..  Charlestown.  Mass., 
$73,337;  Susl  and  Williams.  Boston,  $70,610:  Michael  D.  Russo 
Boston.  $69,362:  Willtam  R.  Farrell,  Allston.  Mass..  $69,332: 
John  P.  Cavanagh  &  Co..  Dorchester.  $65,780:  Peter  Bompiani 
&  Co..  \A'est  Quincy.  Mass..  $63,511;  Middlesex  Contracting  Co., 
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Framinsjham,  Mass..  $63,410;  Hugh  Nawn  Contracting-  Co 
Roxburv,  $62. SOS;  B.  Perine  &  Co..  Ashland,  Mass..  $oi.602; 
■t\'illiam"  J.  McCarthy  Co.,  Somerville,  Mass..  $57.44S;  .John 
Cashman  &  Sons  Co..  Boston.  Mass..  $56,924;  William  B.  Mul- 
len Belmont.  Mass..  $55,715:  Timothy  A.  Moynihon,  South 
Hamilton  $55,515;  Charles  A.  Kelley,  Somerville,  $51,242; 
Rowe  Contracting  Co..  Brighton.  Mass..  $51,077:  James  H. 
Fannon.  Somerville.  Mass..  $4S.743:  Richmund  F.  Hudson.  Mel- 
rose, $46, SIS:  COLEMAN  BROS.,  Boston.  Mass..  $43,780  (award- 
ed contract). 

W'uon.«ocket.  K.  I. — (Official) — Bids  will  be  received  until 
S  p  m..  Mar.  11.  bv  Charles  D.  Southwick,  Chn.  of  the  Com. 
on  Streets  and  Bridges,  for  paving  Pond  St. 

-A-Vlbany,    \".    Y. —  (Official) — Bids     will     be     received     until 

1  p.m..  Mar.  23,  by  Edwin  Duffey,  State  Highway  Comr.,  5d 
Lancaster  St..  for  improving  highways  in  various  counties. 
For  particulars  see  advertisement  under  "Contracts  to  Be  Let. 

Xew  York,  X.  Y. — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  until  11  a.m..  Mar.  10,  by  L.  H.  Pounds  Bor- 
ough Pres.,  for  improving  sections  of  Benson  Ave..  Coney 
Island  Ave.,  Ave.  U,  East  Third.  East  Eighth  and  East  34th 
St.:  also  for  400,000  gal.  of  asphalt  road  oil. 

Xew  York,  X.  Y. —  (Borough  of  Bronx)  —  (Official) — Bids 
will  be  received  until  3  p.m..  Mar.  11.  by  the  Park  Board, 
Municipal  Bldg.,  Borough  of  Manhattan,  for  surfacing  the 
Citv  Island  Rd.  from  the  Eastern  Blvd.  to  the  City  Island 
Rd."  from  the  Eastern  Blvd.  to  the  City  Island  Bridge  in  Pel- 
ham  Bay  Park. 

New  York,  X.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  until  11  a.m..  Mar.  11.  by  Maurice  E.  Con- 
nolly, Borough  Pres..  for  improving  Hopkins  Ave.  from  Grand 
Ave.  to  Main  St..  Chichester  .\ve.  from  Van  Wyck  to  Baker 
Ave.,  Harvard  Ave.,  from  Fulton  St.  to  Hillside  Ave.,  Husrhes 
St.  from  Doscher  Ave.  westerly  toward  Buchman  Ave.,  Thom- 
son Ave.  from  the  viaduct  to  Diagonal  St.  and  College  Point 
Causewav:  also  for  repair  work  to  pavements  in  the  First, 
Second,   Third,   Fourth   and    Fifth   wards. 

Oneonta.    X.    Y Bids    will    be    received    until    Mar.    15    by 

Prank  M.  Gurney,  City  Engr.,  for  13.700  sq.yd.  of  bituminous 
macadam  pavement. 

+  Syraciise,  N.  Y.— The  contract  for  paving  Catharine  St. 
has  been  awarded  to  GUY  B.  DICKINSON,  Kirk  Bldg.,  at  $11,- 
846. 

Bayonne,  X.  J. — The  City  Council  will  soon  receive  bids 
for  improving  a  number  of  streets.  Solomon  J.  Harwi  is  City 
Engr.  and  William  P.  Lea  is  City  Clk. 

JorHev    CItv,   IV.   .f. —  (Official) — Bids    will    be    rec2ived    until 

2  pm  Mar.  11,  bv  the  Board  of  Commissioners  for  improving 
Gray  St  from  Mercer  to  .■Academy  St.,  and  for  repairs  to 
asphalt  pavements  which  are  not  under  guarantee  from  date 
Of  contract   to   Nov.    30,   1915.      Michael    I.    Fagan    is   City   Clk. 

Jersey   City,   N.  J. —  (Official) — Bids   will   be    received    until 

3  pm.  Mar.  11.  bv  the  Board  of  Chosen  Freeholders,  Jersey 
City  for  $150,000  'of  boulevard  repair  bonds.  Walter  O'Mara 
is   Clk. 

New  Brunswick,  >.  J. — Bids  will  be  received  until  Mar.  22 
for  grading  and  curbing  various  streets.  F.  C.  Schneider  is 
City  Engr. 

ConnellMville,  Penn. — Bonds  for  $100,000  have  been  sold, 
the  proceeds  of  which  will  be  used  for  improving  streets. 

+C;reenvllle,  renii. — The  contract  for  p.Tving  College  and 
Columbia  Ave.  has  been  awarded  to  WILLIAM  McINTIRE  & 
.SONS,   Sharon,   Penn.,   at   $27,928.     Noted   Jan.    28. 

l»ort»^le.  I'enn.  (McKeesport  post  office) — An  election  will 
be  held  Mar.  16  to  vote  on  the  question  of  issuing  $25,000  in 
bonds  for  street  improvements. 

Rradint;.  Penn. — The  City  Council  contemplates  an  ex- 
penditure of  $77,000  for  improving  streets. 

'^Steelton,  Penn. — (OflBcial) — Bids  will  be  received  until 
7-30  p  ni  ,  i\Iar.  1.'..  I)V  the  City  Council  for  subgrading,  paving 
and  curl)ing  South  Third  St.  from  Highland  to  Du  Pont  St., 
Highland  St.  from  Second  to  Third  St.  and  Conestoga  St.  from 
Front  to  Christian  St.  For  particulars  see  advertisement 
under  "Contracts  To  Be  Let." 

imiontown,  Penn. —  (Official) — Bids  will  be  received  until 
noon.  Mar.  Ifi.  by  Harrv  Kisinger.  Fayette  County  Controller, 
for  constructing  highways  In  North  Union,  Perry  and  Frank- 
lin Townships. 

+Baltlninre.  Md. — The  contract  for  paving  Fayette  St.  from 
Charles  to  Puca  St.  has  been  awarded  to  the  GEORGE  LONG 
CONTRACTKNG  CO.,  at   $31,286. 

-A-Bultlmore.  Md. —  (Official) — Rids  will  be  received  until 
noon  Mar.  16,  bv  the  State  Roads  Commission,  for  oiling 
seven  sectionH  of  State  Highway.  For  particulars  see  adver- 
tisement  under   "Contracts  to   He  Let." 

Cumberland.  Md. — Press  reports  state  that  bids  will  be 
received  until  Mar.  23  for  the  sale  of  $150,000  In  bonds  for 
paving.     Thomas    W.   Koon    Is   Mayor. 

niand,  Va. — At  a  recent  election  the  question  of  Issuing 
$30  000  In  bonds  for  road  and  bridge  Improvements  was 
def<ated.     Noted   Dec.  31. 

Boydtnn.  Va. — At  a  recent  election  the  citizens  voted  In 
favor  of  Issuing  $30,000  In  bonds,  the  proceeds  of  which  will 
he  used  for  constructing  roads  In  the  Hluestone  Road  District. 
Noted   Feb.   4. 

AKInston.  N.  C. —  (Officlnl) — Bids  will  be  received  until  5 
p.m..  Mar  23,  by  the  City  Council  for  making  street  Improve- 
ments and  for  sewerage  Improvements.  For  particulars  see 
details    under    "Contracts   To    Be    Let." 

4iunker  (;n|i,  N.  «'. — At  the  election  held  Jan.  19,  the  ciiies- 
tlon  cif  Is.Muliig  $50,000  In  bonds  for  <-(in8tructlnK  roads  wan 
defeated       Noted    Dec.   31. 

WllnilnKton.  \.  C— (O(IUIal) — All  bids  received  Feb.  20  by 
Ti.  W.  Miiorr,  Conir.  of  New  Hanovei'  County,  for  constructing 
7'/4  miles  of  ilav-gravel  roads  were  rejected.  J.  L.  Hecton, 
Wilmington,  Is  Engr.     Noted  Feb.   11. 

Anderxon,  ».  ('. — An  election  will  be  helil  Mar.  30  to  vote 
on  the  i|uestlon  of  Issuing  $7riil,000  In  bonds,  the  proceeds 
ttt  which  will  t)e  used  for  constructing  roads  in  Anderson 
County.      J.   S.    Fowler   In   Chn     lllghivay   Coniii. 


Orangeburg,  S.  C. — Bids  received  Feb.  12  by  the  City  Coun- 
cil for  grading  and  paving  Courthouse  Sq.,  Church  and  South 
Broughton  St.  were  rejected.  The  work  will  be  done  by  day 
labor.     Noted  Feb.   11. 

Atlanta.  Ha. — The  City  Council  contemplates  an  expendi- 
ture of  $65,000  for  improving  various  streets. 

*>Vayeross,  Ua. —  (Official) — Bids  will  be  received  until 
7:30  p.m..  Mar.  16.  by  Mayor  and  Board  of  Aldermen  for  con- 
structing approximately  11,000  sq.yd.  of  brick  pavement  on 
Carswell  .\ve.  A.  C.  Lowther  is  City  Clk.  For  particulars 
see  advertisement  under  "Contracts  to  Be  Let." 

Brooksville,  Fla. — Bids  will  be  received  until  Mar.  6  by  the 
Board  of  Countv  Commissioners  for  constructing  hard  sur- 
faced highways.     M.  H.  Snow  is  County  Clk.     Noted  Jan.  7. 

Jacksonville,  Fla. — (Official) — Bids  will  be  received  until 
8  p.m..  Mar.  S,  by  the  Committee  on  Public  Works  of  the 
Board  of  Bond  Trustees  for  improving  various  streets.  S.  C. 
Harrison,  Jr.,  is  Chn.   of  the   Com.   on   Pub.   Wks. 

Jacksonville,  Fla. — Bids  will  be  received  until  Mar.  25  by 
the  Commissioners  of  Duval  County  for  hard-surfacing  various 
roads  with  brick  or  asphalt  macadam. 

+Sarasota,  Fla. — The  contract  for  constructing  1%  miles 
of  sidewalks  has  been  awarded  to  GEORGE  M.  McALPIN. 
Sarasota. 

A'ernon,  Ala. — The  citizens  of  Lamar  County  will  vote  Mar. 
23  on  the  question  of  issuing  $150,000  in  bonds,  the  proceeds 
of  which  will   be   used   for   road   construction. 

Hazlehurst,  Miss. — .-Vt  a  recent  election  the  citizens  of 
Copiah  County  voted  in  favor  of  issuing  $150,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  constructing  roads. 

Hahuvillc,  La. — The  citizens  of  St.  Charles  Parish  Road 
District  No.  2  will  vote  Mar.  9  on  the  question  of  issuing 
$70,000    in   bonds   for   constructing   a    gravel    road. 

•fMansfleld,  La. — A  contract  for  constructing  4V2  miles  of 
concrete  sidewalk  has  been  awarded  to  C.  E.  SODERSTROM. 
Charleston,    Mo. 

New  Orleans,  La. —  (Official) — Bids  will  be  received  until 
noon,  Mar.  20,  by  the  Highway  Department  of  the  Board  of 
State  Engineers,  Room  104,  New  Orleans  Court  Bldg.,  for 
constructing  about  26  miles  of  highway  from  Covington  to 
Slidell,  St.  Tammany  Parish.  W.  E.  Atkinson  is  State  High- 
way Engr. 

+JLjexinKton,  Ky. — A  contract  for  repairing  and  oiling  31 
miles  of  macadam  streets  during  1915  has  been  awarded 
to  the  CAREY-REED  CO.,  Lexington,  at  $8246. 

Louisville,  Ky. — Bids  will  be  received  until  Mar.  9  by  the 
Board  of  Public  Works  for  improving  Johnson,  Clark  and  Hill 
St.   at   an   estimated   cost   of   $29,500. 

Morgantown,  Ky. — Press  reports  state  that  the  Butler 
County  Fiscal  Court  contemplates  an  expenditure  of  $10,000 
for  constructing   roads. 

Berlin  Heights,  Ohio — Bonds  for  $30,000  have  been  sold, 
the  proceeds  of  which  w^ill  be  used  for  improving  roads. 
Noted  Feb.  11. 

+Canton,  Ohio — (Official) — Contracts  have  been  awarded 
for  improving  the  .\lliance-Bolton  Rd.  to  the  HIGHWAY  CON- 
STRUCTION CO..  Elvria,  Ohi-o,  $10,602:  Magnolia-Sparta  Rd., 
to  R.  C.  ROUSH,  Canton,  Ohia,  $33,5s5:  Massillon-Millersburg 
Rd..  to  P.  DIEFFENBACHER  &  SONS.  Massillon,  Ohio,  $68,; 
992;  Navarre-Justus  Rd.,  R.  C.  ROUSCH,  Canton,  Ohio,  $24,- 
465.      Noted   Feb.    IS. 

Cleveland,  Ohio — (Official) — Bids  will  be  received  until  10 
a.m..  Mar.  10,  by  tlie  Board  of  Commissioners  of  Cuyahoga 
County  for  improving  Washington-State  St.  in  Chagrin  Falls 
Township.     E.  G.  Krause   is  Clk.   of  Bd.   of  Comrs. 

Columbus,  Ohio — (Official) — Bids  will  be  received  until  2 
p.m..  Mar.  12,  by  James  R.  Marker.  State  Highway  Comr.,  for 
improving  Section  K  of  the  Cleveland-Sandusky  Rd.,  in  Erie 
County.      The  estimated  cost  is   $14,155. 

+Fremont.  Ohio — The  contract  for  paving  Clover  St.  has 
been  awarded  to  the  MODERN  CONSTRUCTION  CO.,  at 
$23,430. 

+  MaryMville,  Ohio — (Official) — The  contract  for  improving 
Houseman  Rd.  has  been  awarded  to  E.  C.  CODY,  New  Dover, 
Ohio,  at  $5349.  Other  bids  were:  C.  O.  Herd,  $5307;  Carey  & 
Mulvain,  $5382;  Graham  &  Koftroth,  $5360.  Noted  Feb.  18. 
MIddletown,  Ohio — -Bids  will  be  received  until  Mar.  25 
by  the  City  Auditor  for  the  sale  of  $25,510  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  improving  various  streets. 

+Toledo,  Ohio — The  contract  for  paving  Moore  .St.  from 
Lagrange  to  Sticknev  St.  has  been  awarded  to  H.  1'.  STREIC- 
HER   &   CO.,   at   $22,488. 

+Troy,  Ohio — The  contract  for  paving  Elm  St.  has  been 
awarded  to  YOUNT  &  JACKSON.  Dayton,  Ohio,  at   $15,000. 

Youngstown,  Ohio — The  City  Council  contemplates  widen- 
ing and  paving  Kim  St.  at  an  estimated  cost  of  $50,000. 

7,nnesvillc,  Ohhi — The  City  Council  contemplates  an  ex- 
penditure of  $27,000  for  paving  Market,  Third.  Fourth  and 
Fifth  St. 

Crown    Point,   Ind. —  (Official) — Bids   will    be   received    until 

I  p.m..  Mar.  12,  by  the  Commissioners  of  I^ake  County,  for 
constructing  ginvel  roads  In  North  and  Calumet  Townships. 
B.  Simon   is  County  Audr. 

■fLelinnon,  Ind. — The  contract  for  paving  North  East  St. 
from  Washington  SI.  to  the  Prairie  C'reek  bridge  has  been 
awarded    to    PATllICK   SIIAIIAN    &    SON,    at    $17,060. 

Terre    llnutr,    Ind. —  (Official)  —  Bids    will    be    received    until 

II  a.m..  .Mar.  27,  l)y  the  Commissioners  of  Vigo  County  for 
(Mmstructing  two  gravel  roads  In  Lost  Creek  and  Plerson 
Townships.      Nathan   G.    Wallace    Is   County    Audr. 

Vluceniies,  Ind.-  (Omdal) — Rids  will  be  received  by  the 
lloiird  of  I'lilillc  Works,  until  4  p.m.,  Mar.  15,  for  constructing 
23,000   ,M,|  yd     of   pavements.       K.    G.    Meyer    Is   City    Clk 

ifllrtroit,  MIoh.— (Official) — Contracts  have  been  awarded 
by  the  Deparlnient  of  Pul)ll<'  Works  for  piiving  Dlx  .Vve  to 
F.  POUATII  .Vi  SON,  at  $7925;  Murvland  Ave.,  to  J,  POKATH, 
at  $7315;  KIrhy  Ave.  to  the  DETROIT  ASPHALT  PAVING  CO., 
at    $4994. 

.HnKlnnw,  Mich. —  At  n  recent  election  the  citizens  voted  In 
favor  of   Issuing   $30,000   In   bonds   for  constructing   sidewalks 
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.1111.  M.ii  I''.  I'V  W  \\  II.  nil. .11.  Pi.h  or  111.'  Hil  "I  l.nr.il 
Imp.    r<'>    paxliit:    with    l.i  l.  I.    |...it|niiN   i>r    .Mi<li<>ii<.    uml    t'lliitim 

.St..  mill  Tol'  llllK'Kll.lllllllllltc  |M>lllli||ll  or  I'l  ■•Mlmrl  .St.  I''<>l'  pill  ■ 
tll-Ulllt'H    h"  1-    mlv  iTtlH'IIHMlt     iiiuliT    "I'ttli  I  mi'l  II    l<>    llf     l.it" 

4llurk  Ulniiil.  III.  Th<-  i-fiiilr"i't  for  pitvtiiK  IMl>  HI.  with 
lirick  tuiH  l«"<ii  inviir.lr.l  to  ih  TRl-t'lTY  CONSTKI'i  "TH  i.N 
«HV.    liuvriMiiiil.    lit    iiiM'r"xliiiiili-..v    $:.'..0on,       Not«.il    .Ian     7 

^Kprlnunrlil.     III.      lOlli.iili       I'liK     iniiiolii     .Stoli'     IIIkIiwiiv 

("nniiiil-i-'lon    awiirilnl    .tun  i  ,i.  i -i.     Ki-b      '.M,     for    tilMliuiiy     work 

-    ■  Cook    Coumh.    S..  Ih.ii    C.    VVAl.TKIt    .V     WINIHIH. 

■     ;,(ir,'.i;     Ma. 11^. .11     <'..unl\.     .S.-.tloii     .\.    « 'IIA  UI.K.M     II 

\IU>T.    .Ml. .11.    >.'i.:isj     w'lnn.l.iiKo  foiiiily.   Sfrlli.n    H. 

\    .^i    Hr.SNI.Ni;,  ilil.  a^•....  IH.lOil.   WllilK'l.iiuo  fmility. 

\VAl.Ti:U   .V     W  l.\l>i:.'<,   (!l..ni<.i-.    IIO.IHT:    Ali'Xiiiiili'r 

.vtluli     A.     Itl.ANK     ^i      KIT/.<!i:i{AI.I>.     Clilro,     »r.HS; 

roiintv.    .-^ii  tli.iiM   »•   ami    H.    WAl.TKU    »    Wl.NKK.S. 

;in.ss7.      NoI.mI    KrI.     Is 

.Hyrlniinrld.    III.      lOllliliil)-    lllilx    will    l>«    ■■■<i'lvo<l    until    II 

n.iii..     M.ii       111.    I'V     til"'    Stair    llluluviiv    I'oidiiiInnIoii     fur     roinl 

.  ..iiHdiK'tloii   UN    IiiIIowh:      MoMni<>   Ciiiintv.    Itoiiti'    I,    Section    A, 

lln.fl.    of    i-oiicii>lr.    e.itliniitril    foHl.    $l'!i7!',    rnlon    Coiinly. 

'.     I.  SimIIoii  a.  :I1'iiO  III). ft.  of  Kriivcl.  •KtlintiK-il  loHt.   $:I1S0; 

m    fountv.     Koulp    7.    Srctlon    A.    4(i(Mi    lln.ft.    of    coiurolo, 

•     I     font.     $sll".i.     Iliirpiiii    ("oiintv,     Koiilt"     4,     Srrtlon     U, 

■    of  coiicrrto.  I'Mllniiiloil  rout.  $7.>iJti.      All  cKtiU'iil    to  l>o 

liy  thp  Stato  In  all  countlt'ii  cxi-opt   In   L'nlnn  County, 

Fund  du  I.nr.  WU.  lOlllolan  —  HIdH  will  lio  r<'i<-lvi<l  until 
J  p.m.  Mar.  17.  I>y  llu>  Hoiinl  of  rulillc  WorkH  for  Improving 
11   nunibrr   of   Ntri'ot.i.      .1.    V.    Molioii.toi'    Ih   City   I'Ik. 

:«rn  LoiMlon.  WIji.— Iliils  will  l><.  ro'.lv.-il  until  Mar.  16 
for  roiK«tnutln«  1  «...  mll<-»  of  road  I<-iuIIiik  Into  the  ritv.  The 
approximate  eost    Is   $14,000.      C.   J.   Tliomp»oii   la  City   Clk. 

HIrhlnnil   Ontrr.    W  Im ItUlx    will    he    ri'celveil    until    4    p.m.. 

Mnr.  !!•.  hv  Kiii'hen  ."button.  City  Clk.,  for  pnvlni^  various 
ittreetK  wltli  ulnf.iri'fd  conereti-.  tar  miieadain,  axphalt  and 
wnler-hi'und    iiiaoadam. 

•iparln,  \\U.  -Ill  Is  will  l.f  received  until  Mar.  17  by  K.  O. 
Kowltz,  Cliii    I'f  the  St.  Com.,   for   41.333  sii.yd.   of  brick    paving. 

!)uprrlor.  Win. — The  contract  for  iiavInK  Tower  Ave.  from 
First    I..   Thli.l    St.    has    been    nwarded    to    the    RU.SSKI.I..   CON- 

sTitrcTioN  <^'yy.  iit  sss.so. 

^Drllr  rinlnr.  lawn — .\  contract  for  constructInK  32.500 
sn.vd.  concr-te  or  a.«l)haltic  concrete  pavement  and  23.000  ft. 
of  roncrete  curb  b.i.s  liren  awarded  to  the  WTPKI^I.,  CO.,  Miin- 
knto.   Minn.,  at   $.")4..'>00.      Noted    Fob.    4. 

^rarroll.  low«— A  contract  for  33.000  sq.vd.  of  asphalt 
imvinK  h.is  been  awarded  to  A.  .lAlCKS  CO.,  Kansas  City,  Mo., 
at    $r.s.7ii2        Noted    Feb.    4. 

^'AKmmrtshiirK.  lown — .\  contract  for  constructing  40.000 
sq.vd.  of  pavlnn  has  been  awarded  to  ZITTKRKLL  &  SULLI- 
V.\N.    \V,  bster  City.   Iowa,  at   J101.022.      Noted  .Ian.   28. 

^MaMon  City.  lown — (OinciaD  — A  contract  for  sheet  as- 
iihnlt  p.nviinr  h:s  been  awariled  to  the  HIIYAXT  ASPHALT 
PAVINC,    CO..    Waterloo.    Towa.    at    $11S,000.      Noted    Feb.    18. 

^Daluth,  Minn. — The  contract  for  p.avinp  lower  Tower  Ave. 
has  been  awarded  to  the  Rt_'SSELI.,  CONSTRUCTION  CO.,  at 
$S9S0. 

^Ivanhor.  Minn. — (OfliciaH — A  contract  for  RrradinK  Road 
No.  I  has  been  awarded  to  I.AMORKAVX  BROS.  CO.,  Omaha, 
Neb.,  at   $;'.".S3. 

Winona.  Minn. —  (Official) — Bids  will  be  received  until  2 
p  m..  Mar.  23.  by  C.  W.  .Vndini;,  County  Audr.,  for  constructingr 
state    rural    highways    in    Winona    County. 

Toprka.  Knn. — Press  reports  state  the  City  Council  con- 
templates paviiiK  a  number  of  streets  with  hrick  and  asphalt. 

Bnttr,  Mont. — Bids  will  be  received  about  Mar.  10  for  pav- 
ing a  portion  of  Arizona  St.     J.  C.  Drlscoll   is  City  Clk. 

MliMoula.  Mont. — Bids  will  be  received  until  Mar.  10  by  the 
City  Council  for  pavi-ic  in  Improvement  District  No.  33. 

St.  LonlH.  Mo. — The  Board  of  Public  Service  contemplates 
pnvlnfr  Florissant  Ave.  from  C.irrie  to  Bernays  Ave.  at  an 
estimated    cost    of    $101,000. 

RalllnKrr.  Tex. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  SfiO.OOO  and  $90,000  In  bonds  for  road  con- 
struction. 

Pt.  Worth.  Tex. — Plans  have  been  prepared  for  the  con- 
struction of  3%  miles  of  pavement,  at  an  estimated  cost  of 
$jn.ooo. 

TaTlor.  Tex. — An  election  will  be  held  Mar.  20  to  vote  on 
the  question  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  paving  streets.     Noted  Feb.  25. 

^Wharton,  Tex. — A  contract  for  resurfacing  100,000  yd. 
gravel  road  has  been  aw.Trded  bv  the  Commissioners'  Court 
of  Wharton  Countv  to  the  CAL.VHAN  CONSTRUCTION  CO. 

Denver.  Colo. — The  City  Council  plans  to  repave  15th  St. 
from  Larimer  to  Broadwav.  The  estimated  cost  is  $90,000. 
H.   F.   Meryweather  is  City   Rnpr. 

^Pnrblo.  Colo. — A  contract  for  constructing  8V4  miles  of 
Bravel  macadam  p.^vement  in  the  Mineral  Palace  Paving  Dis- 
trict has  been  awarded  to  the  ANDRR.SON-HAMII.L  CON- 
.STRl'CTION   CO..   at    $137.2fi3.      Noted    .Ian.    7   and    Feb.    11. 

Ererett,  WaMh. — Bids  will  be  received  until  Mar.  15  by  Mae 
Weatherbee.  Countv  Audr..  for  constructing  2V.  miles  of 
Reverly    Park    Highway.      The    estimated    cost    is   $16,000. 

^Portland.  Ore. — The  contract  for  Improving  Oregon  and 
East  23d  St.  with  gravel  bitulithic  has  been  awarded  to  GIE- 
BISCH    it   JOPI.IN.   at    $10,199. 

Bealela,  Calif. — Bids  will  be  received  until  8  p.m..  Mar.  9, 
by  the  Board  of  Trustees  for  the  sale  of  $10,000  In  bonds  for 
Improving  .ind  constructing  roads. 

♦  Ea«t  San  Diego.  Calif. — The  contract  for  Improving  Cab- 
rillo  Ave..  Klauber.  Ca.«tle.  Howard.  Clark  and  Center  St.  has 
been   awarded    to  OL.VF   NI-'I.SON.    at    $17,595. 

Santa  narhara.  Cnllf. —  (Otilcial) — Bids  will  be  received 
about  Apr.  1  for  the  Improvement  of  Moreno  Rd.,  Grand  Ave. 
and  Valerlo  St      A    B.   Cook   is  City   Kngr. 


•fNiinIn  llnrlinrn,  «nllf.  (orilclal) — Thi'  contract  for  liii- 
liii.NliiK  li.iiii.ii.  l,.iH  iillvoH  anil  .N'ew  .MIhhIiiii  St.  haM  been 
axMinb'il    l>.     K     IC     KI'i't'lllK    K    Ci  I.,    at    appt  oxlinalely    $24.2011. 

^Nnntn  llarlinrn,  «nllf  (<  )l!lelal )  -  TIm'  .  mitrait  for  im- 
prnvliiK  .MlnHlon  and  llolllNter  Ht  IliiN  been  awarded  to  F.  R. 
ItlTfllll-;    iV    I'll.   Ill    aiM'roxliiiati.ly    $r><i.tl.'i<i 

l.ad>amllh,  II.  ('.  The  Clly  CoiilK'll  ciinteinpluteM  an  CX- 
peiMllluiu    of    $2,'!, 000    foi    Mtrecl    pavliiK. 

INDrNTItlAI.     WOIIKM 

\niioiiln.    Conn,-    M.    A     CroMHiniin,    Main    Kl.,    In    plannlnR    to 

c  III1..II  IK  I     fniir     Iwo-Mtory     Htoragii     liullillnKM. 

ifllnriinrd,  \.  V.  -The  P<-nnHyl viinia  FelilMpiir  Co.,  Frank- 
lin Bank  llblK  ,  Plilladelplila,  Peiin  ,  hax  awanle.l  the  general 
contract  to  the  ( jnltHI.I.NK  Kc  SWAN  C(  >N,STIircTIO.N  CO, 
KiiMl  Ave  and  ClieMtniit  St.  lloihenter,  for  the  coiihI  ruction 
of  a  three-story,  70x7o-ft.  mill.  The  A.MKRICAN  BRIDOI': 
C«  I,  was  awarded  Ihi-  contract  for  the  steel  work.  Noted 
nii.l.r    RocheMti-r,    .\.    V.,    Ke.'.    24. 

KlngKton,  N.  V.— (JeraM  W.  Betz,  Arch,  51  .lohn  St.,  ban 
prepared  plans  for  the  coiiMtriietlon  of  a  oiii;-Htorv,  50x120- 
ft.  factory  for  the  Weniliiiger  Steel  Piling  Co..  11  Broadway, 
New     York.       The    eHtinialeil     cost     Is    $40,000. 

fort  Chmter,  IV.  V.  RuHsell  (i.  Cory,  ConHUlt.  Kngr.,  39 
Cortland  St.,  New  York,  is  preparing  plans  for  the  coiiHtriic- 
tion  of  a  tliree-Htory  addition  to  the  plant  of  the  SItiionH 
Mfg.  Cf).  Plans  .are  also  being  prepared  for  ;in  additional 
story    to    Us    i)reHenl    buililing.      The    estlmaterl    cost    is    $25,000. 

Cnniden,  X.  .1. --Plans  are  being  iirepared  liy  Balllngcr  & 
Perrot,  Arch.,  l:i2S  Broadw:iy,  New  York,  N.  Y.,  for  the  coii- 
Htriietlon  of  a  six-story,  7:.x200-ft.  factory  for  the  Victor 
Talking    Machine    Co. 

■fPhllndelphln.  I'enn.— LA.M  BUILDINC.  CO.,  1001  Wood 
.St.,  has  been  awarded  the  contract  for  the  construction  of 
a  live-story,  60xl00-ft.  store  and  warehouse  at  Second  and 
Church  St.  for  Harry  Fllegelman,  36  North  Second  St.  Es- 
timated   cost,    $40,000. 

I*hllndelphlii.  i'cnn. — Bids  will  soon  be  received  for  the 
construction  of  a  two-story,  50xl00-ft.  warehouse  on  35tti 
and  Hastings  St.  for  the  Philadelphia  Rendering  Co.  Alfred 
Weeks,    1433    Chestnut    St.,    is    Engr.      Noted    Feb.    25. 

I'ortvue,  l>enn. —  (McKeesport  post  office) — The  McKees- 
port  Tin  Plate  (.'o.  will  soon  start  the  construction  of  20  tin- 
plate  mills.  The  estimated  cost  is  $1,SOO,000.  Noted  under 
McKeesport,    I'enn.,    Aug.    6. 

Shenandoah,  i*enn, — Bid.s  will  be  received  about  Mar.  10 
by  Koelle,  Speth  Co.,  Arch.,  26th  and  Oxford  St.,  Philadel- 
phia, for  the  construction  of  a  storage  house  for  the  Colum- 
bia   Brewing    Co.      Noted    Feb.    2.x 

South  Bethlehem,  Penn. — The  Bethlehem  Steel  Co.  has 
purchased  a  site  adjoining  its  office  building.  The  company 
plans  to  construct  an  addition  to  its  plant.  E.  G.  Grace  is 
Pres.  • 

Baltlmoie,  Md. — I'lans  are  being  prepared  by  C.  B.  Corn- 
stock,  Philadelphia.  I'enn.,  for  the  construction  of  a  two- 
story,  44x68-ft.  storage  liouse  on  Eastern  Ave.  for  William 
Schluderberg  &  Son,  Fourth  and  Bank  St.,  Baltimore.  The 
estimated    cost    is    $40,000. 

Ilaltimore,  Md. — Plans  are  being  prepared  for  the  con- 
struction of  a  three-story,  60xl20-ft.  garage  on  St.  Paul  St. 
near   Mt.   Royal   Ave.   for   Walter   Scott,    1127   West   North   Ave. 

Bnltiniore,  Md. — Bids  will  soon  be  received  by  the  City 
Dairy  Co.  for  the  construction  of  a  $750,000  plant  at  Rem- 
ington Ave.  and  29th  St.  The  main  building  will  be  103x320 
ft.  Other  improvements  include  u  63x200-ft.  garage  and 
repair  shop,  a  80xl05-ft.  power  plant  and  a  32xl02-ft.  stal>Ie. 
Joseph  Evans  .Sperry,  Arch.,  409  Calvert  BIdg.,  has  pre- 
pared   plans.      Noted    June    25    and    July    9. 

WnHhIngton,  D.  C. — Plans  .-irc  being  prep.ired  by  C.  A. 
Didden  &  Son,  Arch.,  Corcoran  Bldg.,  for  the  construction 
of  a  seven-story,  40xl00-ft.  reinforced-concrete  warehouse 
at  734  10th  St.,  N.  W.,  for  Fries,  Beall  &  Sharp  Co.,  522  10th 
St. 

City  Point,  Va, — The  Du  Pont  de  Nemours  Powder  Co., 
Wilmington,  Del.,  will  spend  between  $5,000,000  and  $6,000,- 
000  for  the  construction  of  a  pl.int  at  City  Point.  It  will 
be  eight  times  iis  large  as  originally  planned.  A.  Felix 
Du    I'ont,    Wilmington,    Del.,    is    in    charge    of    the    work. 

MartlnHburg,  W,  Va. — The  Municipal  Shale  Brick  &  Block 
Co.  was  recently  incorporated  with  a  capital  of  $250,000. 
The  company  plans  to  construct  a  plant  having  a  daily  ca- 
pacity   of    60,000    paving    blocks.       Estimated    cost,     $150,000. 

Charlotte,  N.  C. — The  Ford  Motor  Co.,  Detroit,  Mich.,  will 
construct  a  plant  to  cost  about  $200,000.  James  E.  Couzens 
is    Secy. 

+AuguHta.  Ga. — The  contract  for  the  construction  of  a 
warehouse  on  Reynolds  St.  for  Pope  &  Fleming,  Inc.,  ha.s 
been  awarded  to  T.  O.  BROWN  &  SON.  The  estimated  cost 
is    $10,000.      G.    Lloyd    Preacher    is    Arch. 

Macon,  4;n. — The  Bibb  Mfg.  Co.  plans  to  make  an  expen- 
diture of  $60,000  for  improvements  to  its  Mill  No.  1,  East 
Macon. 

Palmetto,  Kla. — Bids  will  be  received  until  Mar.  15  for  the 
construction  of  a  40xl00-ft.  and  a  S0xl68-ft.  fruit-packing 
plant  for  the  M.inatee  Fruit  Co.  W.  L.  Preston  is  Pres.  and 
F.    D.   Waite   is   Mgr. 

Birniinghani,  Ala, — Plans  have  been  prepared  by  W.  T. 
Warren.  Empire  Bldg.,  fo"  the  construction  of  a  two-storv, 
75xl00-ft.     factory    for    the    Cruse-Crawford    Mfg.    Co. 

Cleveland.  Tenn, — The  Cleveland  Chair  Co.  will  construct 
a    factory    to    cost    about    $30,000. 

Newport,  Ky. — The  Newport  Business  Men's  Club  contem- 
plates the  construction  of  a  fireproof,  concrete  factory.  The 
estimated    cost    is    $40,000.      W.    C.    Botts    is    Pres. 

Cleveland,  Ohio — Plans  are  being  prepared  by  Ernest  Mc- 
George.  Arch.,  Leader  News  Bldg..  for  the  construction  of  a 
fireproof  plant  on  East  131st  St.  and  St.  Clair  Ave.,  N.  E.,  for 
the  Elyria  Iron  &  Steel  Co.,  Elyria.  Estimated  cost,  $75,000. 
Henry   Wick.    Elyria.    Is   Pre.<;     .nnd    T    Tternard.    EIvri.T     is   Secv. 
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Cleveland,  Ohio — Flans  are  being  prepared  by  Briggs  & 
Nelson.  Arch.,  669  Rose  BIdg.,  for  the  construction  of  a  one- 
storv,  100x400  ft.  plant  for  the  Cleveland  Seating  Co.  Esti- 
mated  cost.    $100,000.      Noted   Sept.    3. 

Fostoiia,  Ohio — The  Fostoria  Packing  Co.  plans  to  con- 
struct a  packing  house.  A.  J.  McCrea,  3022  West  14th  St., 
Cleveland,    is    Chn.    of    Bldg.    Com. 

Detroit,  Mich. — R.  C.  Gernt.  Arch.,  15  Campau  Bldg.,  is 
preparing  plans  for  the  construction  of  a  four-story,  100s 
15S-ft.  factory  for  A.  Wegener  &  Sons,  3S7  Riopelle  St.  The 
estimated   cost    is   $50,000. 

Chicago,  III. — Faul  Gerhardt,  Arch.,  64  West  Randolph 
St.,  is  preparing  plans  for  the  construction  of  a  fireproof 
building  at  41st  St.  and  Lowe  Ave.  for  T.  E.  Murray.  The 
plant  will  be  used  for  the  manufacture  and  storage  of  serums 
and  antitoxins.      The  estimated   cost  is   $150,000. 

Chicago,  III. — The  Oppenheimer  Casing  Co.  will  construct 
a  two-storv  factorv  at  West  36th  near  Morgan  St.  The  esti- 
mated  cost"  is  $45,000. 

■fMilivankee.  Wis.— The  WISCONSIN  CEM1:NT  CON- 
STRUCTION CO..  1000  Humboldt  Ave.,  has  been  awarded  the 
contract  for  the  construction  of  a  factory  and  warehouse  for 
Seeboth  Bros.,  Ill  Reed  St.  The  estimated  cost  is  $50,000. 
Noted  Jan.  2S  and  Feb.  11. 

MilTvankee,  >Vi8. — Bids  will  soon  be  received  for  the  con- 
struction of  a  six-story  addition  to  the  plant  of  the  B.  J. 
Johnson  Soap  Co.,  Fourth  and  Fowler  St.  The  estimated 
cost  is  $150,000.  Lockwood-Greene  &  Co.,  38  South  Dearborn 
St.,   Chicago,   III.,   is  Arch.      Noted    Feb.    25. 

Dnlath,  Minn. — The  Duluth  Ice  Co.  is  planning  the  con- 
struction of  an  ice  manufacturing  plant  at  Buchanan  St.  and 
St.    Croix    Ave.      The    estimated    cost    is    $30,000. 

St.  Paul,  .Minn. — C.  A.  Hausler,  City  Arch.,  is  preparing 
plans  for  the  construction  of  a  municipal  garage.  The  es- 
timated   cost    is    $40,000. 

Omaha,  \'eb.- — The  Emerson-Brantingham  Co.  will  con- 
struct   a    warehouse.      The    estimated    cost    Is    $250,000. 

KanxaM  City,  Mo. — The  Ridenour-Baker  Grocery  Co..  933 
Mulberry  St.,  will  construct  an  eight-  or  nine-story,  120x 
ISO-ft.  concrete  warehouse  and  factory  on  St.  Louis  Ave. 
and  Mulberry  St.  West  Bottom.  The  estimated  cost  is 
$250,000.     Mckecknie   &  Trask   is  Arch. 

Ballineer,  Tex. — The  Texas  Compress  Co.  will  rebuild  its 
plant  which  was  recently  destroyed  by  fire  with  a  loss  of 
$300,000. 

Seattle,  Waiih. — H.  D.  Stewart.  American  Bank  Bldg.,  at 
$32,325,  was  the  lowest  bidder  for  the  construction  of  a  one- 
story  storage  building  at  Whatcom  Ave.  and  Spokane  St. 
for    the    Port    Commission.      Noted    Dec.    31. 

Wenntchee,  >Va»h. — The  Wenatchee  Apple  &  Warehouse 
Co.,  recently  organized,  will  construct  a  warehouse.  It 
will  be  three  stories.  100x100  ft.,  and  cost  about  $30,000. 
F.  C.  "Lemon,  Wenatchee,  and  F.  W.  Keen,  Seattle,  are  in- 
terested. 

East  San  Pedro,  Calif. — Eisen  &  Son.  Arch.,  Wilcox  Bldg., 
Los  Angeles,  has  prepared  plans  for  the  construction  of  a 
70x235-ft.  packing  plant  and  a  65xl50-ft.  warehouse  for  the 
Southern   California   Fish   Co. 

LonKbeach.  Calif. — The  Chemical  Pigment  Co.  was  recently 
incorporated  with  a  capital  of  $1,000,000.  The  company  plans 
to  construct  a  plant  for  the  manufacture  of  white  lead.  Es- 
timated cost,  $250,000.  W.  H.  Covert,  SIO  Walnut  Ave.,  is 
interested. 

Sebastopol,  Calif. — The  Sebastopol  Berry  Growers"  Asso- 
ciation plans  to  rebuild  its  warehouse  destroyed  by  fire.  It 
will  be  60x224  ft.  with  a  60xl00-ft.  ell.  Other  improvements 
include  a  precooling  plant  to  cost  $10,000,  a  cannery  and  a 
packing  house. 

FRDRR.VL,    (iO\  KHNME.XT    >\  OKK 

-A+DredKinK — Boston,  Mass. — -The  contract  for  dredging 
in  Chel.se.i  Creek.  Boston  Harbor,  has  been  awarded  to  the 
MORRIS  &  Cl'.MINGS  DKKDGING  CO..  17  State  St.,  New  York, 
N.  Y.,   at   $35,2S0.      Noted    Jan.    21. 

-^^DrediriuK — Providence,  R.  I. — Bids  will  be  received  until 
noon.  Mar.  30,  hy  Col.  John  Willis.  V.  S.  Engineer  Office, 
Newport,  K.  I.,  for  dredging  in  Providence  Harbor,  R.  I. 

-ADredKlnK — .N'ew  York,  N.  Y. — The  following  bids  were  re- 
ceived for  dredging  in  Portchester  Harbor,  price  per  cu.yd. 
scow  measurement:  John  H.  Seely,  31c.;  John  H.  Gerrish, 
36.6c.;   Marathon    Dredging   Co.,    39c.      Noted    Feb.    18. 

Repalm  to  Vewxel — New  York,  N.  Y. — (Borough  of  Rich- 
mond)— Kids  will  be  received  by  J.  T.  Yates,  Lighthouse  In- 
spector, Tompkinsville,  until  2  p.m..  Mar.  13,  for  making  re- 
pairs   to   light   vessel    No.    54. 

'^Cement — New  York,  N.  Y. — The  lowest  bid  submitted  for 
furnishing  and  delivering  32,000  bbl.  of  American  Portland 
cement  was  that  of  the  Alpha  Portland  Cement  Co.,  at  $1.25 
per   bbl.      Noted    Feb.   18. 

AllredKlnK — New  .lersey — The  following  are  the  bids  re- 
ceived fur  dredging  in  Woodbridge  Creek,  Itarltnn  Bay  and 
.ShiPWHiiiiry  IJIver,  N,  J.,  prices  per  cu.yd.  scow  measurement. 
In  Harltiiii  I'.ay.  MorrlH  &  Cumlngs  Dredging  Co..  17  State 
.St..  N.-w  York.  N.  Y..  ll.S2c.;  William  Heard  *  Co..  22.r,c.;  R. 
a.  Packard  Co..  16.84c.;  In  Woodbridge  Creek.  John  &  Joseph 
.McSpliit.  40c.;  P.nv  Dreflglng  &  ('ontractlng  Co..  215  Montague 
.St..  New  York.  N.  Y.  (Borough  of  Brooklyn).  3Cc.  Note<l 
Feb.   II. 

+  1. umber-  F'hllaflelphla,  Pcnn. — The  contract  for  furnish- 
ing liin.nod  ft.  of  No.  3  —  burn  grade — white  nine  or  codnr. 
ban  iiceti  awarded  to  O.  KLIAS  &  BRO„  lluffalo,  N.  Y.,  at 
$IS.75   per    .\I. 

Sewrm  VVnHlilngtoii.  I).  C.  —  BidH  were  received  Feb.  IS, 
liy  »h<'  CdrnnilxHloiiers  of  tho  District  of  Columbia  for  the  con- 
ntnicfloii  of  Hewers  In  the  DiMtrlct.  Involving  tho  construction 
of  ahoiit  3500  lln.ft.  of  trunk  sewcrH.  fi  ft.  fi-ln.  «pan  to  7-ft. 
Hiiiin,  iiB  followH!  (1)  JBm»'.M  Ferry  *  Son,  Haltlinore,  Md., 
(21      flri.rK.'   Ilvnuin.  Wnnhlngton.   D    C.    (1)      Wlllliim   F.  Cush. 
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Washington.  D.  C.  (5)  Martin  &  Miller,  Caldwell,  N.  J.,  (3) 
Warren  F.  Brenizer,  Washington,  D.  C,  (6)  James  Sperritt, 
Inc.,    Washington.    D.    C. 

Nailor's  Run  Trunk  Sewer,  .Section  1,  sewer  on  piling  and  timber  foundation 
(1)  (2)  (3)  (4)  (5) 

Ordinarv  excavation,  50  cu.yd $2. CO  $0.50       $2  00       $1.50       $1.00 

Piling,  31,000  lin.ft 0  30         0.17J 

Lumber,  72,500  ft.  B.m 40  CO  44  00 

Concrete  invert  masonrj-  "B"",  7S5 

cu.yd 7.00          7.50 

Concrete  arcli  masonry-.  "B",  7(X) 

cu.yd .S  00         7.50 

Vitrified  bi  icli  masoni  y,  95  cu.yd. .        25 .  00  22 .  OC 

Sewer  biick  masonry,  5  cu.yd 18.00  16. (X) 

Section  2,  sewer  in  excavation. 

(1)  (2)  (3)  (4)  (5) 

Ordinary  excavation,  250  cu.yd ...  $1 .  50  SO .  50  $0  40  $1  50  $0  75 
Concrete  invert  masonry,  "B"',  230 

cu.yd 7.00          7.50  6.50  8.50         6  25 

Concrete  arch  masonry,  "B",  165 

cu.yd 8.00         7.50  6.50  9.75         6  75 

Vitrified  biick  masonry,  25  cu.yd..  25.00  22.00  21.00  25.00  20  OO 

Sewer  brick  masonry,  5  cu.yd 18.00  16. CO  14.00  16.00  12  00 

Hawe"  Run  Trunk  Sewer.  Section  1,  sewer  on  piling  and  timber  foundation. 

(2)  (3)  (5)  (6) 

Oidinary  excavation,  20C  cu.yd $0.50  $100  $1.0C  $2  00 

Piling,  32,200  lin.ft 0.175        0.15  0.17         0  30 

Lumbei,  76,800  ft.,  B.m 44.00  36  00  41.00  40.00 

Concrete  invert  masonrv,  "B"",  825  cu.yd. .  .  8.25         6  60  6.25         7. CO 

Concrete  ai ch  ma.oonry.  "B".  735  cu.yd....  8.25         o.60  6.75         8  00 

Vitrified  brick  masonry.  100  cu.yd 25. CO  26.00  20.00  25. CO 

Sewer  brick  masonry,  5  cu.yd 19 . 00  14 . 00  10 . 00  18. 00 

Section  2,  sewer  in  excavation. 

Ordinary  excavation.  450  cu.yd... $0.50  $0.40  $0.65  $1.50 

Concrete  invert  masonrv  "B",  323  cu.yd..  .  8.25  6.60  6,50  7.0(' 

Concrete  arch  masonrv,  "B".  230  cu.yd....  8.25  6.60  6.90  8. CO 

Sewer  brick  masonry,  5  cu.yd 19.00  14.00  12.00  18.00 

Vitrified  brick  masonry,  35  cu.yd 25.00  22.00  20  00  25.00 

Burnt  Bridge  Run  Trunk  Sewer,  Section  1,  sewer  on  piling  and  timber  foun- 
dation. 

I  (2)             (3)             (4)  (5)  (6) 

Ordinary  excavation,  50  cu.yd $0.75  $2.00  $1.56  $1.00  $2  00 

Piling.  13,900  lin.ft 0.17J       0.15         0.23  0.17  0  30 

Lumber.  32,000  ft.  B.m 44.00  36.00  53.00  43  00  40  00 

Concrete  invert  masonry,  350  cu.yd  6.50          6.50         6.75  6  50  7  00 

Concrete  arch  masonry,  300  cu.yd.  6  50          5.50          6.50  7.00  8  00 

Vitrified  brick  masonrv.  40  cu.yd.  .  19.00  21.00  2100  2100  25  00 

Sewer  brick  masonry,  "5  cu.yd 14.00  14.00  14  00  12.00  18  00 

Section  2,  sewer  in  excavation: 
Ordinary  excavation,  1250  cu.yd    .        $0.50       $0.50       $125       $1.00       $1.50 
Concrete  invert  masonry,  "B",  360 

^cu.yd 6.50          6.50          6.75         6.75         7.00 

Concrete  arch  masonry,  "B"',  215 

cu.vd 6.50         6.50          7  75          7  00         8  OO 

Vitrified  brick  masonrj-,  40  cu.yd..  19.00  21.00  2100  20  00  25  00 
Sewer  brick  masonry,  5  cu.yd 14.00       12.00       14  OO       12  00       18  00 

Remodeling  Toilet  Rooms — Washington,  D.  C. — Bids  were 
received  Feb.  15  by  the  Superintendent  ot  the  State,  War  and 
Navy  Bldg.,  Washington.  D.  C,  for  remodeling  the  toilet 
roorns  in  the  above  building,  (a)  using  Riverside.  Vt.,  marble, 
(b)  using  Mar-villa.  Beaver  Dam  marble,  (c)  using  Italian 
marble,  as  follows;  Standard  Engineering  Co..  Washington. 
D.  C,  (a)  $S2.S25.  (b)  $80,065.  (c)  $88,425;  Eberly  Bros..  Wash- 
ington. D.  C,  (a)  $90,000.  (b)  $87,600,  (c)  $95,070;  Bullman 
Bros.,  Philadelphia,  Penn.,  (a)  $104,774,  (b)  $99,274,  (c)  $106,- 
674:  Richardson  &  Burgess,  Washington,  D.  C,  (a)  $105,370, 
(b)  $105,370,  (c)  $110,110;  Newport  Contracting  &  Engineer- 
ing Co.,  Newport  News.  Va.,  (a)  $84,490,  (b)  $82,220.  (c)  $90.- 
000;  W.  G.  Cornell  Co..  Washington.  D.  C.  (a)  $84,985.  (b) 
$82,780,  (e)  $S9,S00;  P.  F.  Gormley  Co.,  Washington.  D.  C. 
(a)  $95,254.  (I))  $92,984,  (c)  $99,211:  H.anley-Casey  Mechanical 
Equipment  Co.,  Chicago,  111.,  (a)  $83,890.  (b)  $S2.700,  (c) 
$89,920;  W.  E.  Mooney.  Washington.  D.  C.  (a)  $91,695.  (b) 
$89,295,  (c)  $96,785;  Royle-Robert.son  Construction  Co,  Wash- 
ington, n  C,  (a>  $92,981,  (b)  $91,941,  (c)  $96,981:  Frank  L 
Wagn.r.   Washington,  D.  C,    (a)   and    (b)    $115,175,    (c)    $120,294, 

AVharveM — Washington,  D.  C. — Bids  were  received  as  fol- 
lows on  Feb.  11,  by  the  Commissioners  of  the  District  of 
Columbia  for  constructing  three  new  wharves  with  reinforced- 
concrete  decks,  to  take  the  pl.ace  of  three  old  wharves  on 
Water  St.,  between  11th  and  12th  St.,  S.  W.  the  work  to 
include  the  necessary  excavation,  dredging  and  the  construc- 
tion of  a  concrete  revetment  wall  supported  on  timber  iiiles. 
(a)  ordinary  excavation,  2050  cu,yd,:  (b)  dredging,  16.600 
cu.yd.;  (c)  revetment  wall,  546  lin.ft..  comprising  411  bearing 
piles,  39,600  ft,  b.m.,  lumber,  685  Class  ""B"  concrete:  (d)  bid 
A,  wharves  with  reinforced-concrete  decks  supported  directly 
on  tinlber  pile  bents;  (e)  bid  B,  wharves  with  reinforced- 
concrete  decks  supported  by  concrete  arched  walls,  the  arched 
walla  being  supported  l)y  timber  piles;  (f)  bid  C.  upon  bidder'H 
design,  wharves  with  reinforced-concrete  decks  supported  on 
concrete  piles:  Bid  A  comprises  the  following  (luaiititles: 
536  bearing  piles.  69  oak  fender  piles.  39  oak  cluster  piles. 
94.600  ft.  b.m  .  lumber.  725  cuyd..  Class  A  concrete.  6S.S00  lb 
reinforcing  steel.  19.2S0  lb,  structural  steel  channels.  26  c,-l. 
mooring  cleats.  24.000  lb.  hardware.  Bid  B  comprises  the 
following  (luantltles:  411  bearing  i)lles.  the  same  lunouiit  an 
above  of  oak  fender  and  cluster  piles.  43.200  ft,  b,m  .  lumber. 
965  cu,yd,.  Class  A  concrete,  95.000  lb,  reinforcing  steel.  965 
lin.ft.,  curb  protector.  26  c.-l.  mooring  cleats,  .nnd  8200  lb 
hardware.  James  I,,  Marshall,  McLachlen  Bldg,,  \V,ishln«ton, 
D,  C,  (n)  fi8c,;  (b)  fiSc;  (c)  no  bid;  (d)  $52,462:  (e)  $5:i,31S: 
Penn  Bridge  Co,,  Washington,  D.  C„  (a)  49c,;  (h)  ISc:  (c) 
$24;  (<l)  no  bid;  (e)  $22,593;  Interstate  Construction  Co,  1170 
HroM<lway.  New  York,  (a)  80c,;  (b)  80c, ;  (c)  $17,50;  <d) 
$;i0.297;  (e)  $27,653;  (f)  $29,300;  Dorsey  &  Miller,  Corcoran 
Bldg,,  Washington,  D.  (^,  (a)  54c,:  (b)  54c.;  (c)  $18.42;  (d) 
$2I,9(\0;  (e)  $25,000;  (f)  $39,000;  Arthur  L.  Smith  &  Co.. 
WoodSvaril    Bldg.    Washington.    D,    C.    (a)    75c.;    (b)    $1,50;    (o) 
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ll»|)n  (<l)  )4S.3;u,  (X)  Mtt.lOO.  W  l>.  Murray  «i  *'<■..  Iixv. 
Niirfolk.  Vii..  iiO  <»>»<•.  »l>)  4'.'Wf.;  (o>  $I».7S;  (ill  IJl.r.sil 
(o)  IJl.TWI.  Siiarv  *  Trli-Hl  To,  JSS  Itroitrtwitv.  Niw  \  urU. 
(u)  6««- ;  <i')  !>«>•;  <•■)  »-'.  <'i»  Kr-.Ton;  (••)  $j«.fton.  I'liirk  a 
WliiKloii  «'".  1"">  '">"•  Wiiirr  SI,  WimliliiKl"".  I>  «'.  (ii)  T.lr; 
111)  iSr.;  (I)  |I'.M4;  ( <l )  JJ-'.f.l's .  ( •> )  $:'<,i!ln.  KrnliTlik  llri'W 
«"o.  Ini'.  Woo.hvinil  111. Ik  .  WiiHhdmloii.  I>.  C.  (»>  7n<-  ;  |l>) 
;0c  (o)  111*;  Ol)  IM.'.'.v.  It.)  $:'(1.HI.  Alxoji  &  rUMti',  Nrwiiiirl 
Nrw».  Vii..  (a)  <"<'  ;  il')  rt2«'.;  (c)  121. .U,  (d)  rjil.47.1;  (<•) 
t'.':  <r>T  Siiiifonl  \  lliooU.'N  <'■>.,  Halllinurr.  Mil,  (a)  fati^:  (l>) 
ioo  ;  (o)  >:'07o.  (.1)  j::ii..:'n;  (..)  $■.•«. tiiiri. 

I'ubllp  llulldlUKii  WmhIUiikIiiii.  I>  ('.  -Tlin  follnwliitl  n|il)rn- 
iirlnlloiiH  111''  lini'i  luinitr.l  In  tlw  Mimilry  fivll  Aii|iro|>rlatlonH 
BUI,  fovrrhiK   (III'   yi'itr   i-iuIIiik   .ltiiii<   .in,    l»|i>. 

■  Knr  (•iiniiiifiu-.-iiifiit :  AIkmiIim-ii,  Wanli.,  JIOOO;  A  li'xaiiilrla, 
U»  (rxli'iiHloii).  ItO.nmi.  Alllaiii-<<,  Nrli  ,  »lon(l.  Alink",  Mllili., 
1)0,00(1;  AiitlKO.  WlK,  Jinoo;  Axlilaml.  Ky  .  l:i».ni)ii.  Allli'liorn. 
MiiNN  (.IK.iMIO:  Aurora.  Nrli,  )iniMI.  llakriNMi-lil,  I'lilir.,  finnn: 
llann-HVlll.',  «ia,  Jlooo.  llailnw.  l-'la  .  Iinoii,  Uriliin.  T<-.\  , 
IIOUOO.  Kiinralii,  Wvii..  JlimO;  llurllliKlixi.  .N".  <'.  |ll)Oi);  Carllinii, 
Muliic.  JinilO;  Chailrdli.  Nrli  .  IliMKI,  Cliarli'H  Cllv,  liiwa  $10110; 
ClinttaiKniKa,  TniM.  (i-xti-iiKloii ),  $:io,000.  i 'uliiilibla,  S.  <', 
11000;  Kaot  l>raiiK<\  N.  J.  $1000;  KaMt  St.  UoiiIh.  111..  $9.1,000; 
KIliMiKlMiru.  WaHli..  $1(1,01)0;  Klvria,  dhlo,  $20,000.  lOvanHvlllo, 
iMil  (..\t.ii:.|i>ii).  $:.'.,ooo.  KiiIlM  City.  N.l...  $10,000;  (JIolic.  Ariz.. 
$1000;  (!r«n-ii\vloli.  Conn  ,  $.Ml.onO;  (JrlnnrU.  Iowa.  $1000;  Hai-k- 
rnwick,  .V  .1  ,  f  I0(>».  Horn. 11,  .\  Y.,  $;tn.(liMl.  Iliiiiiliolilt.  Tcnn  . 
$1000;  lliiiitiKKton.  Iml..  $10  IIOO;  lltiiitliiKlon,  WVa.  ( i-xti-nMlon), 
$100,000:.lai«|i.'r.  A  la.  $1000;  Kail  siii'll,. Mont.  $1. '..lion ;  KaiiHas  City, 
Mo  (extni.slon).  $2:.0,0(iO;  KIrkHvlllc.  ,Mo  ,  $:ti).niiO;  l.lttlr  KallH. 
Minn.,  $10,000;  Ma.llHon,  Win.,  $200,000;  Marlon.  .S.  C,  $1  OOO;  Mary- 
vlllo  Ti-nn  .  $10,000;  .M.-Coinli.  .Ml»»..  $1000;  Morrill,  WIb., 
$3:.. 000.  Ml.l.llplown.  Conn..  $1000;  Mlildli'town.  Ohio.  $r.0,000: 
MIn.l.n,  l.a.,  $20.noO;  .MlH.soiila,  Mont.  ( i-xloimton).  $,".0,000; 
Molierlv.  Mo.  (oxtiMi.slon).  $20,000;  Montevideo,  Minn.,  $1000; 
NnooKilochi's,  Ti-x.,  $20,000;  Nashville,  Tcnn.  (t-xtcnulon), 
IJOO.IIOO;  .N'auKiituck.  Conn..  $2.">.O00;  Navasota,  Tex..  $l.''i.00O; 
NVcnah.  Wis.,  $1000;  New  Braunfels,  Tex.,  $20,000;  Oklahoniii 
Oltv.  t»kla.  (oxton.slon),  $111,000;  PulnskI,  Vi\.,  $1000;  Keillleld, 
S.  i>.,  $1000;  llldKway,  Tonn.,  $25,000;  Kockvllle,  Conn.,  $1000; 
lloMel.urn,  Ore.,  $1000;  Kumford,  Maine,  $1000;  !=;t.  1<ou1h,  Mo., 
KUlitrea-surv,  $.'.0,000;  Salamanca,  N.  Y..  $20,000;  Sandusky, 
Ohio,  $S0.O0O;  Saranac  Unke,  N.  Y.,  $25,000;  Savanna,  Til.,  $1000; 
Shelliv.  N.  tV.  $1000;  Shell. vvllle.  Kv.,  $10,000;  Sidney,  Dhlo, 
$10,000;  South  Bothlohem.  I'enn.,  $1000;  Stamford,  Tex.,  $1000; 
Tama.ina.  I'onn..  $27,000;  Tarentum,  I'enii.,  $1000;  TaylorvUle, 
111,  $10,000;  TItusvllle,  I'enn..  $15,000;  Valley  City.  N.  I>.. 
$l.'..OnO;  Vancouver.  Wash.,  $10,000;  Van  Wert,  Ohio,  $25,000; 
Wnshlnnton,  Ind.,  $1000;  Wnshinjtton,  Iowa,  $10,000;  Waterloo. 
N.  Y.,  $20,000;  Wavnesville.  N.  C.,  $1000;  Wenatchee,  Wash., 
11000;  Williamson,   W.   Va.,   $1000;   Winchester,   Ky.    (changes). 

$:o.ooo. 

For  continuation:  Albion.  Jllch.,  $40,000;  Baltimore,  Md., 
ImmlKration  station.  $;tOO.OOO;  Batavia,  N.  Y.,  $40,000;  Beards- 
town,  111.,  $27,000;  Blackwell,  t)kla.,  $20,000;  Brenham.  Tex., 
$20,000;  Chlllicothe,  Mo.,  $S0,OO0:  Coeur  d'Alene.  Idaho.  $55,000; 
Cuero,  Tex.,  $20,000;  Kast  I'lttslHirKh,  I'enn.,  $40,000;  Eureka 
Sprlnifs,  Ark..  $1(),000;  Fort  Atkinson.  Wis..  $30,000;  Fulton, 
Mo.,  $30,000:  Ciardiner,  Maine,  $65,000;  tJouverneur,  N.  Y., 
$35,000;  Juneau.  Alaska,  $75,000;  La  Junta.  Colo.,  $10,000;  Laurel, 
Miss.,  $40,000;  Lincoln.  .Neb..  $135,000;  Live  Oak,  Fla.,  $20,000; 
Mlllvllle,  N.  J..  $25,000:  Jlononuahela,  I'enn..  $23,000;  Mount 
Vernon,  N.  Y.,  $20,000;  Muskejjon,  -Mich,  (extension),  $30,000; 
Newark,  Ohio,  $50,000;  Newport,  U.  1.,  $150,000;  Opelika,  Ala., 
$40,000;  I'alatka,  Fla.,  $1S.000;  Putnam,  Conn.,  $10,000;  Quit- 
man, Ga..  $20,000;  Syracuse,  N.  Y.,  $1SO.OOO;  Tulsa,  Okla., 
$45,000;  I'tica,  X.  Y.  (extension),  $180,000;  Waltham.  Mass., 
$20,000;  WashinKton,  D.  C,  Interior  Department  olHces,  $1,500.- 
000;  Webb  City,  Mo.,  $20,000;  Wellsburp.  W.  Va..  $30,000; 
Wllkesboro.   X.   C.    $30,000:    Ypsilanti.    Mich..    $35,000; 

For  completion:  Albany,  Ore.,  $10,000;  Alliance,  Ohio, 
$20,000;  Aniarlllo,  Tex.,  $133,000;  Ardmore,  Okla..  $95,000; 
AuKUSta,  Cia..  $50,000;  Bainbridge,  Oa..  $15,000;  Bangor,  Maine. 
$40,000;  Bedford,  I'enn.,  $50,000;  Berkeley,  Calif.,  $20,000;  Bos- 
ton. Mass..  appraisers'  stores.  $350,000;  Bozeman.  Mont..  $30,- 
000;  Brattleboro,  Vt.,  $50,000;  Bryan.  Tex..  $4000;  Cadillac, 
Mich.,  $43,000;  Camden,  S.  C,  $fi500;  Canton,  111.,  $30,000; 
Canton,  Miss.,  $30,000;  Carnegie.  Penn..  $35,000;  Cartersville, 
Ga.,  $5000:  Chanute,  Kan.,  $42,000;  Collinsville,  111.,  $36,000; 
Concord,  N.  H.,  $1S,000;  Cookeville,  Tenn.,  $40,000;  Corpus 
Christ!,  Tex.,  $70,000;  Covington.  Tenn..  $6000;  Danburv,  Conn., 
$55,000;  Oelavan,  Wis.,  $10,000;  Denver,  Colo.,  $200,000;  De 
Soto,  Mo.,  $5000;  Kl  Heno,  Okla.,  $75,000;  Ennis,  Tex.,  $43,000; 
Everett.  Wash.,  $s5,00n;  Excelsior  Sprintjs,  Mo..  $20,000; 
Favettevillc,  Tenn.,  $15,000;  Fulton.  Ky.,  $35,000;  Garden  City, 
Kan.,  $45,000;  Garv,  Ind.,  $50,000;  C.astonia,  N.  C,  $15,000;  Glen 
Falls,  N.  Y.,  $45,000;  (Joldfleld,  .Nev.,  $60,000;  Grass  Vallev, 
Calif.,  $10,000;  Greenfield.  Mass..  $75,000;  Grenada.  Miss.,  $25,- 
000;  Haperstown,  Md.  (extension),  $30,000;  Hampton.  Va., 
$20,000:  Hanford,  Calif..  $15,000;  Harrisburp:.  I'enn.  (extension), 
$75,000;  Hilo.  Hawaii,  $50,000;  Holland,  Mich.,  $55,000;  Hunt- 
ington, Pcnn.,  $15,000;  Ishpeminpr,  Mich.,  $30,000;  Jackson,  Ky., 
$35,000:  Jellico,  Tenn.,  $30,000;  JenninRS,  La.,  $25,000;  Kinston, 
N.  C,  $20,000;  Lafavette,  La.,  $10,000;  Lake  City,  Minn.,  $29,000; 
La  Siille,  III.,  $35,000;  Lawton,  Okla..  $152,300;  Lon^view,  Tex., 
$20,000;  LvnchburK.  Va.,  $25,000:  Mandan,  N.  D.,  $11,000;  Mar- 
tlnsbur^,  W.  Va.,  20,000;  McPhersoi),  Kan.,  $20,000;  Medford, 
Ore.,  $20,000;  Jliddleboro,  Ky.,  $65,000;  Miles  City,  Mont.,  $11.><.- 
500;  Milwaukee,  Wis.,  appraisers'  stores,  $40,000;  Minot,  N.  1)., 
$20,000;  Mobile,  Ala..  ?7n,(iO0:  Morristown,  N.  J.,  $80,000; 
Moundsville.  W.  Va..  $10,000;  Mo'unt  Vernon,  111.,  $SO00;  Xar- 
rattansett  Pier,  K.  I.,  .<39,0(iO:  Newcastle,  Ind.,  $15,000;  Xow 
Haven,  Conn.,  $400,000;  New  Orleans,  La.,  remodelinK  custom- 
house, $250,000;  .New  Rochelle,  N.  Y..  $15,000;  North  Attleboro. 
Mass..  $50,000;  Xorton.  Va..  $25,000;  OranRe.  N.  J.,  $20,000; 
Osage  City.  Kan.,  $12,000;  Pendleton,  Ore.,  $73,000;  Pensacola, 
Fla.  (extension),  $30,000:  Pittsburgh,  Penn.,  laboratory,  Bureau 
of  Mines.  $350,000;  Plainfield.  X.  J..  $s0.O00;  Port  .Tervis.  N.  Y., 
IIS.OOO;  PouBhkeepsie,  N.  Y.  (extension),  $40,000;  Princeton, 
III.,  $50,000;  Ueadini.'.  Penn.  (extension),  $40,000;  Robinson. 
111.,  $45,000;  Uockv  Mount,  N.  C,  $30,000:  St.  PetersburK,  Fla., 
$25,000;  San  Luis  ()bispo,  Calif.,  $71,000;  Seymour,  Ind.,  $2S,000; 
Shclbvville,  Tenn.,  $500ii;  Smvrna.  Del.,  $10,000;  Sparta.  Wis., 
$23,000:  Stamford.  Conn..  $100,000:  Sycamore,  III.,  $15,000; 
Tarboro.  N.  C..  $25.ono-  The  Dalles.  Ore..  $60,000;  Thomasville, 
Ga..  $ie.OOO;  Three  Rivers.  Mich..  $10,000;  Tiffin,  Ohio,  $70,000: 
Tupelo.  Miss.,  $10,000;  I'rbana.  III.,  $10,000;  fvalde, Tex,  $35,000; 
WiUlston,  N.  D.  $5000;  WilminKton,   .N".  C.,  custom   hou.se,  $220,- 


000  Wllniiii,  .N  C,  $15,000;  Wlnrhenter,  Tenn.,  $10,000;  Wlnlb-lil, 
Kan..  $44.0011,   \Vy llievllle.  Va  ,  $25,000;   Vonknm,  N     Y.,  $250,000. 

I'lonlInK  «  rmir  Pi.rlBiiKMilli,  Va  -  III.Im  were  reielved  for  lh« 
eofiHlriielliin  of  a  ll.o-lon  lluiitliiK  revnlvliiK  I'lari'-  for  the 
Navy  Yard,  Norfolk.  Va.,  Item  1.  .rune  eoiii|)lite  In  ae.-i.rd- 
alice  with  liovoiiiiiienl  Kpeiltb  iilloiis,  lleni  2,  irane  .oiiiplele 
III  iiiiorilaiKO  with  blildiTH'  HpeelMinlloiiM,  Hem  3.  .Icdii.llon 
for  omlltliiK  blluiiilMi.UN  e.mlliiKH,  aH  followH:  Woeif  (iuHlo. 
nun  i.f  A.  F.  HiiiiilterH.  H.hle.laiii.  Holland,  (2)  $3K0.000  (ex- 
ilUKlve  of  eliNti.liiH  diitleH  iiiid  hurliorN  illltleM),  CI)  $4000; 
Cleveland  Ciane  *  EiiKllieerlii«  Co.,  Wlikllffe,  Ohio,  (I)  $422,- 
990,  (2)  $442,790.  (3)  $10,700;  Welliiian-Seaver-.Mornan  Co., 
7000  (Vnlral  Ave,  ClevelMliil,  Ohio,  (I)  $323,750,  (2)  $299,000 
(il(i|illriite  of  l.'.o.toii  crane  fill  nished  lit  lloston  ,N;ivy  Y:ird), 
(3)  $I3,SOO;  .MotKiiti  KnKliie..rlnK  Co..  Alliance,  Ohio,  (2)  $3X1,- 
9K5,  (3)  $10,000;  ShlpbillbllliK  *  ICliKllieerlliK  '"o.,  of  Woerf 
Coiirail,  liiHiilom,  Holland,  (1)  $40(1,000  (exelimlve  of  •iisloiiiii 
ililtleH  and  liarborH  diltleH).  (3)  $12,000;  Newmeyer  *  Dlamoiiil, 
AKenlM.  S2  Heaver  SI.,  New  York.  (1)  $439,500,  (2)  $450,000, 
(3)  $4150.  llelhlehem  Sle.l  Co.  South  liethleh.-m,  Penn..  (I) 
$353,1100,  (2)  $425,000,  (3)  $6000  (subject  to  award  by  Mar.  31). 
Nol.d    Feb,    11. 

llrpnlrM  «o  lliillillnKii — New  Orleans.  Ln.  —  HldH  were  re- 
ceived .'IS  follows  for  repairs  and  nIterntlonB  In  liulIdlnKM 
NoH  s.  10,  II.  niarliii.  barracks  and  marine  oiiarterH  at  the 
Naviil  Sl.illon.  New  Orleans:  Ileiirv  .Monk.  Pensacola.  Fla.. 
$3«.r,:'4;  Grohne  Contract  liiK  Co..  Jollet.  111..  $3I.K90;  New- 
port Ciinlraclln»f  Aj-  l';nKineerlii>f  Co.,  Inc.,  Newt>orl  News,  Va., 
$29,605  L.  .M.  D.iln.iiile,  New  Orleans.  $77,645;  C.  O.  Euro. 
IlallleHburi,'.    Miss.,    $2s,65S.       Noted     Feb,    14. 

nwrlllnic  nnd  l>orniUory — New  Orleans,  I„a. — Bids  will  be 
received  until  11  a.m.,  .May  15,  by  William  M.  Smith,  ActlnR 
Chief  of  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  for 
const  ruclinif  .'i  one-story  frame  dwelling  and  a  one-story 
frame  dormitory  at  the  nav;il  station,  Xew  Orleans. 

+«)terl  Hull — Cinc.lnnati,  Ohio — The  contract  for  construct- 
InK  tile  steel  hull  for  derrick  boat  No.  4,  Kentucky  River,  has 
been  awarded  to  the  NASHVILLE  P.RIDGK  CO.,  Nashville, 
Tenn.,    at    $5900. 

.*Ton'bontM — Cincinnati,  Ohio. — The  following  bids  were  re- 
ceived for  constructlnjr  and  deliverlnK  two  steel  sternwheel 
towboats,  "CavuKa"  and  "Ottawa":  Charles  Barnes  Co.,  Cin- 
cinnati, $42,789;  Edward  J.  Howard,  Jeffersonville.  Ind.,  $53,- 
784;  Dul)U(|ue  Boat  &  Boiler  Co.,  $48,366;  Rees  Co.,  PittsburBh, 
Penn.,   $54,275.      Noted   Jan.   28. 

DredKliiK — Toledo.  Ohio — The  following  are  the  bids  re- 
ceived for  dredKinR  in  Toledo  Harbor:  Duluth  Superior 
Dredge  Co..  Duluth,  Minn.,  $97,580;  John  P.  Hreymann,  To- 
ledo, $77,420  (on  two  sections);  GreiliiiK  Bros.,  fJreen  Bay, 
Wis.,  $123,880;  Zenith  Dredse  Co.,  Duluth,  Minn.,  $94,133:  Fitz- 
simons  &  Connell  Dredge  &  Dock  Co..  Chicago,  111.,  $112,050; 
Great  Lakes  Dredge  &  Dock  Co.,  Cleveland,  Ohio,  $81,190. 
Noted  Feb.  4. 

.A-Dredi^InK — Indiana    Harbor,    Ind. — Bids    will    be    received 

until  10  a.m..  Mar.  29.  by  Lieut. -Col.  W.  V.  Judson,  U.  S.  En- 
gineer   Ollice,    ChicaRO.    ill.,    for    dredging    in    Indiana    Harbor. 

+  .\<ldltlon  to  l'«iMt  Offlee — Lincoln,  Neb. — The  contract  for 
the  constructii  i  of  the  addition  to  the  post  office  at  Lincoln, 
has  been  awarded  to  J.  H.  WEESE,  Omaha,  Neb.,  at  $213,720. 
Xoted  Jan.   7  and   Feb.  25. 

+I>OHt  oniee — I'valde,  Tex. — The  contract  for  the  construc- 
tion of  the  post  office  at  Uvalde  has  been  awarded  to  the 
niVRRON  COXSTRUCTIOX  CO.,  Uniontown,  Ala.  Noted  Dec. 
17  and  Jan.   28. 

Sewer  System — Phcpnix,  .\iiz.- — Bids  will  be  received  by 
Cato  .Sells,  Conir..  Dept.  of  the  Interior,  Office  of  Indian  Affairs, 
Washington.  D.  C,  until  2  p.m..  Mar.  29.  for  constructing  a 
sewer  system  at  the  Phrpnix  Indian  School  and  .Sanatorium. 

HuildinKM — Tucson.  Ariz. — Bids  will  be  received  b.v  Cato 
Sells,  Comr.  of  Indian  Affairs,  Dept.,  of  the  Interior.  Wash- 
ington, D.  C,  until  2  p.m..  Mar.  22.  for  the  construction  of 
three  combination  adobe  school  buildings  at  Indian  Oasis. 
Ventana   and   Comobabi   Indian   villages. 

+AVood  Stave  Pipe — Benton  City.  Wash. — The  contract  for 
the  construction  of  the  wood  stave  pipe  for  the  Snipes  Moun- 
tain pumping  plant  of  the  Sunnvside  unit,  Yakima  proiect. 
has  been  awarded  to  the  PACIFIC  PIPE  &  TANK  CO..  Port- 
land.   Ore.    at    $11,094. 

FoiindationN — San  Diego,  Calif. — The  following  are  the 
bids  received  for  the.  construction  of  three  founrlat'i'is  for 
radio  towers,  at  Ran  Diego:  Doran  <fe  Reedo,  $9100;  Snare  & 
Triest  Co.,  233  Broadway,  Xew  York.  X.  Y..  $11,980;  Henry 
Monk  Pensacola,  Fla.,  $13,650:  Spalding  Construction  Co.,  San 
Francisco,  Calif.,  $8187:  John  Campbell,  $9014;  W.  E.  Keir 
Construction  Co.,  $10,300:  C.  L.  Hvde  Construction  Co.,  $7999: 
Isbell  Construction  Co.,  $7215;  Sparks  &  Hale,  $8560;  W.  X. 
Concannon  Co.,  San  Francisco.  Calif..  $12,7SS:  Brown  it  I)ef-v.-. 
$s3'-4:  Holland  Construction  Co.,  $7458:  H.  H.  Hancock.  $10,- 
340;  above  bidders  of  San  Diego,  Calif.,  unless  otherwise  speci- 
fied.    Xoted   Jan.    28. 

WlreleMM  Towers — San  Diego,  Calif. — Bids  were  receiv-d 
as  follows  on  Feb.  27  by  the  Bureau  of  Yards  and  Docks,  Xavv 
Dept.,  Washington,  D.  C,  for  the  construction  of  nine  600-ft. 
wireless  towers,  three  each  at  the  radio  stations  at  San  Diego, 
Pearl  Harbor.  Hawaii,  and  Cavite.  P.  I.,  under  the  following 
items:  Item  1,  net  price  per  lb.  for  steel  for  all  nine  towers; 
item  2,  net  price  per  lb.  for  the  three  towers  at  San  Die  70; 
item  3,  net  price  per  lb.  for  the  three  at  Pearl  Harbor:  item 
4,  net  price  per  lb.  for  the  three  at  Cavite.  The  estimated 
weight  of  the  steel  work  for  each  tower  is  300  tons.  W.  B. 
Kvie,  Call  Bldg.,  San  Francisco,  (1)  6.S3c.,  (2)  4.99c  ,  (3)  5.49c.: 
Lord  Y'oung  Engineering  Co..  Honolulu.  Hawaii.  (3)  5.85c.: 
Henrv  Monk.  Pen.sacola.  Fla..  (1)  8.4c.,  (2)  7.3c..  (3)  8.6c..  (4) 
9.3c.:  Llewellvn  Iron  Works,  Los  .-Vngeles,  Calif.,  (2)  4.S5c. . 
(3)  5.15c.:  Spalding  Construction  Co.,  Rialto  Bldg.,  San  Fran- 
cisco, Calif.,  (3)  5.7c.:  Dver  Bros,  Golden  West  Iron  Works, 
17th  and  Kansas  St..  San  Francisco,  Calif..  (1)  7.42c.,  (2)  6.75t.. 
(3)  7.5c..  (4)  Sc. ;  Pacific  Rolling  Mill  Co..  Sharon  Bldg..  San 
Francisco,  Calif.,  (2)  5.277c..  (3)  5.157c..  Ralston  Iron  Works 
Co..  20th  and  Indiana  St..  San  Francisco.  Calif..  (2)  5.9c.:  Wis- 
consin  Bridge  &   Iron   Co..   Milwaukee,  Wis.,    (2)    6.34c.;   United 
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states  Steel  I'roducts  Co.,  New  York,  lump  sum  bid,  irregular, 
(1)  $333,296,  (2)  $104,636,  (3)  $110,3S2;  (4)  $121,526:  Toledo 
Bridge  &  Crane  Co..  Toledo,  Ohio,  (2)  4.95c.;  Ross  Construc- 
tion Co.,  Sacramento,  Calif.,  (2)  7.553c.;  Penn  Bridge  Co.,  Bond 
Bldg,,  Washington,  (1)  6.1SC.;  Chicago  Bridge  &  Iron  Co., 
and  Pittsburgh-Des  Moines  Iron  Co.,  Curry  Bldg.,  Pittsburgh, 
Penn.,   (1)   5.29c.,   (2)   5.7c.,   (3)   5.33c.,   (4)   5.7c. 

F'onndations — -Pearl  Harbor,  Hawaii — Bids  were  received 
for  constructing  foundations  for  three  radio  towers  at  Pearl 
Harbor  from  ^V.  N.  Concannon  Co.,  San  Francisco,  Calif.,  $10,- 
S67:  Henry  Monk,  Pensacola.  Fla.,  $20,000.     Noted  Jan.  2!>. 

Wireless  Tourers — Pearl  Harbor,  Hawaii — See  item  under 
San   Diego,   Calif. 

M'ireless  ToTvers — Philippine  Islands — See  item  under  San 
Diego.   Calif. 

.MISCELLANEOUS 

Enlargring  Station — Boston,  Mass. — Bids  will  be  received 
until  Mar.  11  by  the  Transit  Commission  for  enlarging  the 
Park  St.  station.     E.  S.  Davis,  15  Beacon  St..  is  Ch.  Engr. 

ASui>n-ay — Boston,  Mass. —  (Official) — The  following  bids 
were  received  Feb.  25  by  the  Boston  Transit  Commission  for 
the  construction  of  Section  H,  Dorchester  Tunnel:  T.  A. 
Gillespie  Co.,  50  Church  St..  Xew  York.  $554,750:  H.  P.  Con- 
verse &  Co.,  60  Broad  St.,  Boston,  $561,401;  J.  P.  ORiorden, 
Charlestown,  Mass.,  $581,470;  W.  J.  Bradv.  Roslindale.  Mass., 
$604,350;  Bruno  &  Petitti.  Boston,  $607,900;  L.  B.  Cleveland, 
Watertown.  N.  Y.,  $610,625;  Coleman  Bros..  Boston.  $612,190; 
Hugh  Nawn  Construction  Co.,  Roxbury.  Mass..  $628,510;  James 
J.  Coughlan  Co.,  Boston.  $636,780:  Thomas-Harmon  Co..  St. 
Louis,  $645,352;  James  E.  Gaffnev.  Boston.  $658,110:  Rowe  Con- 
tracting Co..  Brighton,  Mass..  $660,595;  P.  McGovern  &  Co.. 
Boston.  $684,850;  Oscar  Daniels  Co.,  Xew  York,  $712,610. 
Noted    Feb.    11. 

Coal-Hnudling:  Apparatus — Boston,  Mass. — Bids  will  be  re- 
ceive<l  until  Mar.  16,  by  the  Trustees  of  the  Boston  City 
Hospital  for  coal  pockets  and  coal-handling  apparatus  for 
the  Boston  City  Hospital.     John  J.  Dowlings,  M.  D.,  is  Supt. 

Kill — New  York,  N.  Y. — (Borough  of  Brooklyn) — (Offi- 
cial)— Bids  will  be  received  until  3  p.m.,  March  11,  by  the  Park 
Board,  Municipal  Bldg.,  Borough  of  Manhattan,  for  furnishing 
and  placing  250.000  cu.yd.  of  earth  along  the  shore  road  be- 
tween 94th  St.  and  Fo~rt  Hamilton  Ave.  Amount  of  security 
required.   $20,000. 

4>Elevated  Railnay  AVork — New  York,  N.  Y. —  (Borough  of 
Brooklyn) — The  Public  Service  Commission  of  the  First  Dis- 
trict has  approved  the  award  of  the  New  York  Municipal 
Railway  Corporation  to  I'OST  &  McCORD.  INC.,  at  $331,163, 
for  the  construction  of  nine  stations  on  the  Sea  Beach  line 
which   joins   the   Fourth   Ave.   subway   at    65th   St. 

•fFire  Hose — New  York,  N.  Y. — (Borough  of  Manhattan)— 
The  Bureau  of  Repairs  and  Supplies  has  awarded  a  contract 
to  the  MANHATT.VN  RUBBER  MFG.  CO.,  18  Vesey  St.,  New 
York,  at  $19,868,  for  furnishing  40,000  ft.  of  2%-in.  rubber- 
lined  fire  hose. 

Motor  Fire  Apparatus — Utica,  N.  Y. — The  City  Council  has 
authorized  a  bond  issue  of  $40,000  for  the  purchase  of  motor- 
driven    apparatus   for   the    fire   department. 

♦  Seawall — Allenhurst,  N.  J. — The  City  Council  has  awarded 
the  contract  for  the  construction  of  an  extension  to  the  sea- 
wall to  JAMES  W.  BROOKS,  Ocean  Grove,  at  $11,367.  Noted 
Jan.  21. 

+Fire  Station — Hoboken,  N.  J. — The  Common  Council  has 
awarded  the  contract  for  constructing  the  fire  station  at  Sec- 
ond and  Jefferson  St.  to  A.  J.  PHELAN,  47  Park  St.,  Jersey 
City,  at  $37,750.     Noted  Nov.   26,  Dec.    17,   Jan.   7.  and   14.  Feb.  4. 

Fire  .\pparatuN — Jersey  City.  N.  J. —  (Official) — Bids  will 
be  received  until  2  p.m.,  Mar.  11,  by  the  Board  of  Commis- 
sioners for  furnishing  sevi'n  horse-drawn  steam  fire  engines, 
three  75-ft.  motor  aerial  trucks  and  three  fuel  cars. 

Dump  4'artH — Jersey  City,  N.  J. —  (OfflciaD^lSids  will  be 
received  until  2  p.m..  Mar.  11,  by  the  Board  of  Connnissionera 
for  furnishing  steel  body  dump  carts.  M.  1.  Fagan  is  City 
Clk. 

ilatlihouse — Newark,  N.  J. — Max  Weinburg,  26  Mercer  St., 
plans  to  construct  a  Turkish  bath  at  32  Mercer  St.  It  will  be 
three  stories.  28x125  ft.  The  estimated  cost  is  $30,000.  M.  J. 
Nadel,    9    Clinton    St.,    is    Arch. 

Ullte — Newark,  N.  J. —  (Official) — Bids  will  be  received  un- 
til 4:30  p.m..  Mar.  15.  by  the  Ksse:i  County  Mosquito  Exterm- 
ination Committee  for  the  construction  of  about  one  mile  of 
dike    in    the    Newark    meadows. 

Park  >\ori( — Harrisburg.  Penn. — Warren  H.  Manning, 
I.,and.><capp  Arch.,  Boston,  Mass.,  has  been  commissioned  by 
thn  City  ['lanniiig  Commisalon  to  prepare  sketches  for  the 
beautifying    of   Ctpitol    Park. 

AKoatl     KolliT.     Coneretr     Mixer     and      HentlUK      Kettles — 

Sharon,  I'fiiii.—  (( ifficlal)-  MIfl.M  will  be  received  until  noon. 
Mar.  10,  by  ClaurU-  I!.  Liirtz,  .Secy.,  Horough  of  Sharon,  for 
one  three- wheel.  l(l-ton  road  roller,  one  batch  icincrele  mixer 
with  gravity  flistrlbulor  and  two  (Ive-barrel  heating  kettleii 
For  ili-talls   sec  nrl vertlscniLMit   under  "ContractH   to   liii  Let." 

Wauoni^  VVuHhlngton,  D.  C. — (fXHelal) — The  Siamese 
Itoviil  Uiiilway  Department  Invites  bids  for  159  (ioods  and 
Cattb'  Wagons  nnci  spare  parts.  Hpecltlcatlons  and  drawings 
may  bo  hail  from  thn  ,Slamese  LeKatlon,  WnshlnKton,  D,  C,  on 
pnyrncnl  of  fee  of  $1. 

♦  llrnlnnKe — Hradentown,  Fla. — The  contract  for  drainage 
work  in  .Miiiialee  ("ounly  has  been  awarded  to  CHARLES  P. 
HILL.    Palmetto,   at    $100,000. 

*'l'raek  Mnterlnl— Jacksonville,  Fin.— (OtIUIal)  — lllds  will 
lie  received  until  noon.  Mar.  10,  by  the  Hoard  of  Port  Coni- 
iiilHMli.ners.    Itootii   liM   Healtv   Hldg.   for  track   material.      F.   VV. 


Bruce  is  Ch.  Engr.  For  details  see  advertisement  under 
"Contracts  to  Be  Let." 

DrainnKe — Gonzales,  La. — The  following  bids  were  received 
Feb.  4  by  the  Commissioners  of  New  River  Drainage  District 
for  2,000,000  cu.yd.  of  canal  excavation:  Hampton  Reynolds, 
New  Orleans,  12c.:  J.  S.  Codifer,  New  Orleans,  S.25c.;"R.  h! 
&  G.  A.  McWilliams,  Chicago,  7.65c.  cash  basis  and  purchase 
of  bonds  amounting  to  $175,000;  D.  B.  Gore  &  Co.,  Shreveport, 
La.,  7.49c.,  cash  basis  8.74c.  and  purchase  of  bonds  at  par,  and 
6.75c.  including  15%  commission  and  cost  of  equipment 
Noted  Dec.   31. 

Elimination  of  Cirade  Crossinj; — Canton.  Ohio — The  Penn- 
sylvania R.R.  is  having  plans  prepared  for  elevating  its 
tracks,   eliminating    the   grade   crossing  at   Deuber   Ave. 

Motor  Fire  .\pparatus — Lima,  Ohio — The  City  Council  has 
authorized  a  bond  issue  of  $15,000  for  motorizing  the  fire  de- 
partment equipment. 

-A-Dredging — Xenia,  Ohio — (Official) — Bids  will  be  received 
until  10  a.m..  Mar.  18,  by  the  Board  of  County  Commissioners, 
Greene  Covinty,  for  the  excavation  of  144,183  cu.yd.  of  earth, 
floating  dredge  work.  For  details  see  advertisement  under 
"Contracts  to  Be  Let." 

Ditch — Ft.  Wayne,  Ind. — Bids  will  be  received  until  Mar,  6, 
for  the  construction  of  2.75  miles  of  ditch.  R.  W.  (3uenther  is 
County   Engr. 

Elimination  o£  Grade  Crossing — Flint,  Mich. — On  Feb.  17 
the  citizens  approved  a  bond  issue  of  $50,000,  the  proceeds  to 
be  used  for  the  construction  of  a  subway  under  the  tracks 
of  the  Pere  Marquette  R.R.     D.  E.  Newcombe  is  City  Clk. 

+  Drainai;e — Lewistown,  111. — Tlie  Commissioners  of  Fulton 
County  have  awarded  the  following  contracts  for  drainage 
and  levee  work:  For  drainage  ditches  and  levees,  M.  J. 
O'MARA  &  SONS,  Beardstown,  at  $110,000;  constructing  pump- 
ing plant,  BEARDSTOWN  CONCRETE  CONSTRUCTION  CO., 
at  $12,000;  for  blasting  and  clearing,  H.  B.  OWSLEY  CO., 
Beardstown,   at   $8000.      Noted   Feb.   4. 

Waterway — Spiingfield,  111. — Edward  F.  Dunne,  Governor, 
has  sent  a  message  to  the  Illinois  General  Assembly  urging 
that  body  to  authorize  the  construction  of  an  S-ft.  waterway 
between  Joliet  and  Utica,  thereby  forming  a  continuous  chan- 
nel from  the  lakes  to  the  gulf;  the  authorization  of  a  bond 
issue,  not  to  exceed  $3,500,000  was  also  urged. 

+EIevatorM — Milwaukee,  Wis. — The  contract  for  furnishing 
and  installing  all  freight  and  passenger  elevators  in  the  new 
addition  to  Gimbel  Bros,  store  has  been  awarded  to  the  S. 
HEi.,LER  ELEVATOR  CO.,  Milwaukee.  H.  J.  Esser,  Camp 
Bldg.,   is  Arch. 

+Oiteh — Bemidji,  Minn. — The  contract  for  the  construc- 
tion of  Ditch  No.  27  has  been  awarded  to  GEORGE  E.  BROWN, 
Litchfield,  at  about   $63,000. 

.\splialt  and  Asphaltic  Cement  —  Minneapolis,  Minn. — 
(Official) — The  following  bids  were  received  by  the  city  for 
(a)  800  tons  asphaltic  cement,  (b)  800  tons  asphalt,  f.o.b. 
cars  Minneapolis:  John  Baker  Jr.,  Chicago,  (a)  $17.43  (b) 
$17.43;  Magnolia  Petroleum  Co.,  Dallas,  Tex.,  (a)  $17.25  (b) 
$17.25;  Union  Oil  Co.,  Chicago,  (a)  $17  (b)  $17;  George  W. 
Lampsoii,  Chicago,  (Standard  Oil  Co.  of  N.  J.)  (a)  $15.87,  (b) 
$15.87;  Standard  Oil  Co.,  Indiana,  Chicago,  (a)  $14.50,  (b) 
$14.50;  Baiber  Asphalt  Co.,  Chicago  "Trinidad",  (a)  $26.65,  (b) 
$22.74,    "Bermudez,"     (a)    $35.64,    (b)    $33.32.      Noted    Feb.    IS. 

Ditch  Work — Owatonna,  Minn. — Bids  will  be  received  until 
Mar.  13  by  M.  J.  Parcher,  County  Audr.,  for  the  construction 
of  Judicial  Ditch  No.  2,  about  240,500  cu.yd.  of  excavation.  A 
highway  bridge  will  also  be  constructed  and  30  metal  cul- 
verts installed.  George  A.  Ralph,  410  Shubert  Bldg.,  St.  Paul, 
is   Engr. 

+  Draina(;e — Cape  Girardeau,  Mo. — The  Commissioners  of 
the  Little  River  Drainage  District  have  awarded  the  con- 
tracts for  the  construction  of  Ditches  Nos.  11  and  17,  about 
9.850,000  cu.yd..  to  the  HOOSIER  L.A.ND  &  INVESTME.NT  CO., 
Sikeston,  at  6.19c.  per  cu.yd.  for  excavation  and  $20  per  acre 
for  clearing. 

+Drainaee — Elsbtrry.  Mo. — The  contract  for  100,000  cu.yd. 
of  earthwork  in  the  Elsberry  Drainage  District  has  been 
awarded  to  the  WILLIAM  J.  CALLAHAN  CONSTRUCTION 
CO.,  Elsberry,  at  $13,480. 

Elimination  of  tirade  Crossings — Kansas  City,  Mo. — The 
county  and  the  .Missouri  Pacific  Ky.  have  made  a  tentative 
agreement  for  the  i-oiistruction  of  a  subway,  eliminating  the 
grade  crossing  between  Kansas  City  and  Independence.  .\.  L. 
Cooper,  County  Counselor,  has  announced  that  an  overhead 
crossing  will  be  constructed  in  the  same  vicinity  over  the 
tracks  of  the  Chicago  &  Alton.  The  estimated  cost  of  the 
two    projects    is    $40,000. 

DItetaes — Edna,  Tex. — Bids  will  be  received  until  Mar.  :• 
by  the  Drainage  Commissioners,  County  Drainage  Districi 
No.  5,  for  the  construction  of  ditches,  drains,  canals  anil 
levees,  about  627,390  cu.yd.  of  excavation.  J.  \V.  De  Witt  i.-^ 
Chn.,    Drainage  Comrs. 

Dock — Iloquiam,  Wash. — The  Port  of  Hoqulam  13  having 
plans  i)repared  for  the  construction  of  a  150xl250-ft.  dock  at 
the  foot  of   Eighth  St.     The  estinnited  cost  Is  $75,000. 

■fCnnal  Work — Chico,  Calif.— The  Feather  Ulver  Canal  Co. 
has  awarded  a  contract  for  the  constructloi\  of  reinforced-con- 
crete  headgates  and  spillwavs  on  the  main  canal  near  Ther- 
mallto  to  the  CHICO  C(>NSTKUCTU>N  CO.,  at  approximately 
$25,000. 

+  l'ler — San  Francisco.  Calif. — The  State  Boar.l  of  Harbor 
Comnils.sloners  has  awarded  the  contract  for  repairing  Pier  21 
at  the  fot  of  Filbert  St.,  to  the  SAN  FRANCISCO  HRUHHC  CO. 
at  $11,887. 

uriLDiN(;s 

Olhrr  Hoiu  nlnHw  la  BuUdlna  fannlructUm  ii-l/l  bt  /oi.n  (  unilcr  tht  fniloicint  >u«i- 
iiwn:  ••Iniiualrlul  W  orla."  •t'tiUruKiimrnintnl  l\  urk"  atul  •.tltscillimtoun  " 

lllddeford.  Maine — Preliminary  plans  are  being  propareil 
for  the  coiistructloii  of  a  thcatoi  on  the  site  of  the  Thacher 
Hotel.      K.stlmatod   cost.   $100,000.      K.  J.   Holln   Is  Interested. 

Lewlston,  Maine — Plans  havo  been  prepared  by  Frank  A 
Munsiy.    .\rch,,    New    York.    N.    Y.,    for    the    conslrucUon    of   i« 
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,,iiir-Mli>i'.v     liut(<l     111     lliiti'N     itiiil     Miiln     SI.        Kntliiiiittiil     ronl, 
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^lluaton,  Maan.  Thi<  oontrnrt  for  nrorlliiK  Wnnl  C  lit  Iho 
CoiiminiptlvrN-  lloHpliitl  on  lllvrr  Sl  .  Dori'hfNior  DlNlrlrl,  linH 
been  nwiirttod  to  llir  .1  !•"  I.iii'ATKM.I  f"l).  INC..  lit  »iin..ls<, 
under  Item  I.  intirr  IiIiIm  foi-  ItniiH  1  unit  'J  wnro:  J.  10.  Koen- 
tKlli  u')  }r>«.r.r.i;  i.cIkIuoii  mihIuII  i'o,  )iii.74r..  $Mi,7i:>;  <'  s. 
CunnliiKhiiin  ConHlriu-lloi)  I'o,  |(l:'.fiirt.  Jf.M  fi'il;  .1  Ciiililluiin  I'o, 
IHJ.'.'OO.    jr.'.i.'.'OO;    NororoHN    Hiom     To.,    iri-l.Tri-l;    A.    I'lotll,    $nri,:il(), 

♦  dO.iilN:    Wllllinn   I'liim-.    $i;r,.rir.r,.    IHLMII,'.;    llnvncM   ronHlm.  tlon 
l*o..    $i".r,,vOO.    ir.'.l.TOO;    J      Slotnlk,    |ii!l,STr>,    Irth.r.nO;     .Mjnr     lli'OH. 

*  st.w.iit  To.  I7i>,:i:s.  $r.:.,:iTs;  s.  l".  Troy  Co.  I'a.iTiO.  |flii.::f)0; 

M     1)    .M.iil««y  .«  I'o.  17.1, .'lOO.  tll9,r.OO. 

^Ilonton.  Mbh" — Tlip  foiilnicl  for  the  rnnHtriiotlon  of  ii 
hotel  on  I'ohinibuM  Aviv.  for  1>  .1  K<><<fr  iinil  I'ornclluH  Krrff, 
111  niirtnioiilh  St.  hiiw  1i.mii  iiwiirilril  to  tti<>  S  A.  DolXUO 
CO..  l'nml>rl<lKi\  Mm.mh.      lOMllmutr.l  i-oHt.  ll.'iO.oon       .NoIimI   F.-h.  4. 

^Ilnaton,  MnKM.  Tin-  oontnict  for  t)ii>  roDHlriii'l  Ion  i<(  ii 
thent.T  lit  M,iM.«:icti\ipirtti«  Avf.  iiinl  .SI.  ••.-(•.•llu  .SI  for  lln> 
Colonial  AinuHi-iiiml  Co.  Iiiih  liron  a\varili<il  to  tin-  .lAKDIN 
CO.  4S!>  Kifth  Av.v.  .\i\v  York.  N.  Y.  KMtlniiitod  coat,  »l:;o,000. 
Notoil    n.c     10.    19H. 

UoHton,  MitMM. — Prcllinlnnry  plnnn  arc  bi-InK  propnrcd  for 
the  coiiKlrui'tlon  of  :i  nlx-Htory  ol!lo«  hullilinK  lit  Oliver  unci 
Prnnklln  .St.   for  A.  W.   I'crry.     ICHliinatr)!  cont.   $fi0.noO. 

CheUrn,  Mnrnn.— (  Ho.ston  post  ollloo)  —  I'lanH  lire  bolnn  pre- 
pnriMl  l>y  Y  H.  IJowinK.  1>>  Trciiioiit  St  ,  iiOHton,  for  tlio  con- 
•Iruotlon  of  u  four-tttory  apnrtincnt  Mock.  KHtlumtcd  cost. 
KO.OOO. 

Hiilpm.  Miiiin. — A.  J.  Pnvls.  221  Essex  St..  pl.ins  to  ron- 
atrurt  a  thriM--sfory,  90x9^-ft.  store  and  apartment  block  at 
Federal    mid    Hoston    St.      Kstlmatod    cost.    $40,000. 

JiprlnKllelil.  MnMn. — IMans  arc  belnn  prepared  by  IIoKKSOn 
Bros..  New  York.  N  Y..  for  the  construction  of  a  lO-story 
bank  anil  otllce  building  at  Harrison  Ave.  and  Main  St.  for 
the  Thir.l  .\vc.  .National  Hank.  lOstlmated  cost.  $600,000. 
Joseph    .shattuck    is    I'rcs.    of    Hank. 

SprlnKlieid,  Mnnn. — Bids  will  bo  received  until  fi  p.m..  Mar. 
U,  for  the  construction  of  a  seven-story,  127x150  ft.,  buildInK 
on  Chestnut  near  Hillman  St.  for  the  Y.  M.  C.  A.  Estimated 
cost.  $'>3.000.  Shattuck  &  Hussey,  ChicaKO,  111..  Is  Arch. 
Noted   Feb.   2.".. 

SprlnKfleld,  Mnnn. — (Ofllclal) — Bids  will  soon  be  received 
by  Russell  C.  Parsons  for  the  construction  of  a  flve-story 
apartment  house  on  Maple  St.  Estimated  cost,  $45,000.  Noted 
Feb.    IS. 

Providence,  R.  I. — .Tackson,  Robertson  &  Adams,  Turks 
Head  Bldnr..  is  preparing  plans  for  the  construction  of  a  church 
for  the  Luthenian  Society.  Estimated  cost,  $60,000.  S.  G. 
HotcKlund,    134    Wesleyan    Ave.,    is    Pastor. 

nrlMtol.  Conn. — Bids  will  he  received  until  4  p.m..  Mar.  15, 
by  Newell  .Ienninp;s,  195  Main  St.,  for  the  construction  of  a 
two-story,  llfixl24-ft.  school  on  Maple  St.,  for  District  No.  1. 
Estimated  cost,  $S5.000.  Walter  P.  Crabtree.  272  Main  St.,  New 
Britain,  Conn.,   is  Arch.      Noted   Jan.   21,   1915. 

Milford,  Conn. — The  Board  of  .Selectmen  contemplates  the 
rebuildinir  of  the  Town  Hall  and  Court  House  recently  de- 
stroyed   by    fire.       Estimated    cost,    $75,000. 

+New  London,  Conn. — The  Kener.il  contract  for  the  con- 
struction of  a  three-storv,  120x1 56-ft.  building  on  Meridian 
St.,  for  the  Y.  M.  C.  A.,  has  been  awarded  to  H.  R.  DOUGLAS, 
INC.,   75   Jefferson   Ave.,   at    $77,900.      Noted    I>ec.    31. 

New  York,  N.  Y. —  (Borouph  of  Bronx) — Plans  have  been 
prepared  by  John  P.  Boyland,  Fordham  Rd.  and  Webster  Ave., 
for  the  construction  of  a  five-story  apartment  house  at  Cro- 
tona  Ave.  and  170th  St.  for  the  Joseph  Sonsin  Co.,  1344  Bris- 
tow  St.     Estimated  cost,  $60,000. 

Xew  York.  X.  Y. —  (Borough  of  Bronx) — Bids  will  be  re- 
ceived Mar.  15  by  the  P.  J.  Dwyer  Building  Co.,  1S79  Southern 
Blvd.,  for  the  construction  of  four  five-story  apartment  houses 
at   lS4th  St.  and  Grand  Concourse.      Noted   Feb.    25. 

»w  York,  >".  Y. —  (Borough  of  Bronx) — Bids  will  be  re- 
ceived until  Mar.  6  by  the  I'olice  Department  for  the  con- 
struction of  a  flve-storv  police  st.ition  at  Brook  Ave.  and  142d 
St.  Estimated  cost,  $150,000.  Thain,  Hewlett  &  Reddy,  1181 
Broadway,    is    Arch. 

New  York,  N.  Y. — (Borough  of  Bronx) — Gronenberg  & 
Leuchtag,  303  Fifth  Ave.,  has  completed  plans  for  the  con- 
struction of  a  flve-story  apartment  house  at  100  Haven  Ave., 
for  the  Filrose  Construction  Co.  Estimated  cost,  $90,000. 

+\r«-  York,  X.  Y. —  (Borough  of  Manhattan) — The  general 
contract  has  been  awarded  to  THOM.\S  T.  HOPPER  CO.,  1326 
Broadway,  for  alterations  to  the  10-story  hospital  at  61st  St. 
and  Amsterdam  Ave.,  for  the  New  York  Nursery  and  Child's 
Hospital.   Ifil   West  61st  St.     Estimated  cost,   $100,000. 

New  York,  N.  Y'. —  (Borough  of  Manhattan) — Plans  are  be- 
ing prepared  for  the  construction  of  a  moving  picture  theater 
on  Broadwav,  between  IfiOth  and  161st  St.,  for  P.  H.  Lynch, 
520   West    142nd    St.      Estimated   cost,    $100,000. 

New  York,  X.  Y. —  (Borough  of  Manhattan) —  Plans  are  be- 
ing prepared  by  J.  C.  Green,  Arch..  2  Columbus  Circle,  for  the 
construction  of  a  12-storv  building  at  1562  Broadway,  for  the 
L.   F.   H.   &   M.   Co.      Estimated   cost,   $65,000. 

Xew  York,  X'.  Y. —  (Borough  of  Manhattan) — Plans  are  be- 
ing prepared  by  Louis  A.  .Sheinart,  Arch.,  194  Bowery,  for  the 
construction  of  a  five-story  annex  to  the  Home  of  the  Sons 
and  Daughters  of  Israel,  at  232  East  10th  St.  Estimated  cost, 
$40,000. 

Xew  York,  N.  \. — (Borough  of  Manhattan) — The  Charmion 
Construction  Co.  plans  to  construct  a  12-story  apartment 
house  at  West  End  Ave.  and  75th  St.  Estimated  cost,  $1,000,000. 

Xew  York,  X.  Y. —  (Borough  of  Queens) — Plans  are  being 
prepared  for  the  construction  of  n.  12-story  loft  building  on 
Jackson  Ave.  and  Tenth  St.,  Long  Island  City,  for  the  Everett 
Realty  &  Construction  Co.,  Flatiron  Bidg.,  New  York,  N.  Y. 
Estinated    cost,    $.";i'iii,nno. 


\i-tt  \»rU.  \.  \.  llloroUKli  »t  gueens)  — (lllllrlal)  KldN 
will  \>i<  re.elved  by  r.  It  J.  Hnyiler,  Supl  of  School  HIiIkm.,  I'lirk 
Ave  iiikI  rilUh  SI  ,  New  York.  N.  Y.,  until  3  pin.  .Mar  N,  for  the 
coiiHlriiclloii  of  I".  S  No  4  1,  III  I'rochiTon  and  Kriiiiklln  Ave, 
lliiyHhIe.    N.    Y.      lONtlmiileil    cont,   $40,000. 

HoehPMlrr,  N.  V.-  The  OeorKe  I'.  liiloll  Co.,  KxchnnKO  St., 
plaiiH  III  I'onNtriicI  a  four-Hlory  ImilillnK  on  ICxchunKe  near 
AilaiiiH    SI.      ICNiliiiateil    eoHl.    $100. lino. 

Iloelirntrr,  X.  V.  The  KmIuIiIn  of  ColuiiibUH,  Canandalgiia. 
N.  Y.  ciiiileniplnleH  the  conMlriirt  Ion  of  a  elubhou«e.  IOmII- 
inaleil  cost,  $1.'>0,00U.  JiimeH  Diinnlgiiii,  (.'iiiiandnlKUa,  IH  iiiler- 
esleil 

N>  rnriinr,  X.  V, — Pliin»  have  been  prepared  for  the  con- 
Htrui'tlon  of  a  theater  and  olllce  building  nt  412  South  Halliia 
y.t.,    for    Ihe    I'nited    Booking    omcea    of    America.      Eiitimated 

COMt,     $500,000. 

ICnnl  itrnnit';  X.  J. — The  Ilallum  InvcNtment  Co.  planH  to 
coiiHtriiil  M  llve-Htory  apartment  houMo  on  HarrlMOn  Ht.  E«- 
tiinateil   eoHl.   $125,000. 

Morrlntown,  X.  J. — I'lanH  have  been  prepared  by  Gullberl 
&  Hetelle,  Arch.,  665  Broad  St.,  Newark,  for  the  construction 
of  a  three-Mlory,  I30xl70-ft.  high  school  on  Early  Ave.  Esll- 
mated  cost,   $150,000. 

Xewnrk,  X.  ,1. —  Plans  are  being  prepared  by  McMurray  * 
Pulls.  Arch.,  for  the  construction  of  a  theater  for  the  J.  I'larik 
H.ilch    Film    Co.     Pittsburgh,    Penii.       Estimated    cost,    $f;o,000. 

Xewiirk,  X.  J. — 10.  V.  Warren,  31  Cllnlon  St.,  has  prep.areil 
plans  for  Ihe  construction  of  a  flve-story,  50xS2-ft.  building, 
on  Camp  St.  near  Broad  St.,  for  the  J.  11.  Mazcl  Co.,  65  .South 
Munii   Ave.      Estimated  cost,  $50,000. 

Itiitherford,  X.  J. — The  Board  of  Education  contemplates 
the  conslruction  of  a  two-story  school  on  Orient  Way. 
near  Garfield  PI.  Estimated  cost,  $50,000.  W.  W.  Rich,  43 
Donaldson    Ave.,   Is    Pres.   of  Bd. 

Ileiiver  FnllM,  Fenn. — Bids  will  be  received  by  the  County 
Commissioners  for  the  construction  of  a  county  building. 
Estimated  cost,  $105,000.     H.  B.  Sharer  is  Arch. 

Xew  Cnntlo.  Penn. — I'lans  are  being  prepared  by  H.  M. 
Wirsing  for  the  construction  of  a  school  in  the  Seventh  Ward. 
Estimateil    cost.    JSO.OOO. 

Philndrlphin,  Penn. — Henon  &  Boyle,  Fuller  Bldg.,  is  pre- 
paring plans  for  the  construction  of  a  building  on  Market 
and   Mole   St.      Estimated   cost,   $50,000. 

PlttslMirgh,  Penn. — Preliminary  plans  are  being  prepared 
for  the  construction  of  a  seven-story,  120x240-ft.  arcade  build- 
ing, on  the  site  of  the  old  St.  Paul's  Cathedral,  for  Henry 
C.   Frick.      Estimated   cost,   $3,000,000. 

Pittshurgh,  Penn. — According  to  press  reports  the  Board 
of  Education  contemplates  the  construction  of  the  Homewood- 
Brushton  High  School.  Estimated  cost,  $700,000.  C.  L.  Wool- 
dridge  is  Bldg.  Supt.  of  Bd. 

South  nethleheni,  Penn. — Plana  are  being  prepared  by  J.  R. 
Wilt,  lO-t  Fourth  St..  Bethlehem,  Penn.,  for  the  construction  of 
a  four-storv.  34xlOO-ft.  apartment  house.  Estimated  cost, 
$40,000. 

AVaNhington,  I>.  <". — Plans  are  being  prepared  by  George  N. 
Rav  for  the  construction  of  a  seven-story  apartment  house 
on  New  Hampshire  Ave.  and  U.  St.  N.W.,  for  William  J.  Kehoe. 
Estimated   cost,    $500,000. 

+XaMhviIle,  Tenn. — The  general  contract  for  the  construc- 
tion of  a  club  house  at  Belle  Meade  for  the  Nashville  Golf 
and  Country  Club  has  been  awarded  to  J.  W.  PATRICK  & 
CO.,   Nashville.      Estimated   cost,   $50,000.      Noted  Dec.    10,   1914. 

+IiOulHvilIe,  Ky. — The  general  contract  for  the  construc- 
tion of  a  four-story  building  at  Fourth  St.  between  Chestnut 
St.  anil  Broadwav  for  B.  Bernheim,  has  been  awarded  to  A. 
MARCUM.      Estimated    cost,    $100,000. 

Cincinnati,  Ohio — Plans  are  being  prepared  by  Gaber  & 
Woodward,  Arch.,  for  the  construction  of  the  East  Hills 
High  School  on  the  Erkenbrecker  Tract  at  Madison  and  Erie 
Ave.       Estimated    cost,    $700,000. 

■fClevrland.  Ohio— (Official)— JOHN  GILL  &  SON,  1301 
Citizens  Bldg.,  has  been  awarded  the  contract  for  the  con- 
struction of  additions  and  alterations  to  the  New  England 
Bldg.,  627  Euclid  Ave.  Walker  &  Weeks,  1900  Euclid  Ave., 
is  Arch.     Noted   Feb.   25. 

Cleveland,  Ohio — S.  H.  Weis,  Arch..  1030  Schofield  Bldg.. 
is  preparing  plans  for  the  construction  of  .a  seven-story 
hotel  on  University  Circle.  Estimated  cost,  $1,000,000.  J.  S. 
Kohn,    Engineers    Bldg.,    is    interested. 

Cleveland,  Ohio — Plans  have  been  prepared  by  Richard- 
son &  Yost,  Arch..  3:)4  Rockefeller  Bldg.,  for  the  construction 
of  a  two-storv  theater  on  Superior  Ave.  for  the  Mall  Build- 
ing   Co.      Estimated    cost,    $40,000. 

Cleveland,  Ohio — Plans  are  being  prepared  by  A.  F. 
Janowitz,  .-Vrch..  Permanent  Bldg,,  for  the  construction  of 
six-story  theater  and  commercial  building  on  Euclid  Ave. 
The  estiinateil  cost  is  $200,000.  E.  Mandelbaum  is  represent- 
ing   the    owner. 

ColumliuH,  Ohio — Plans  ape  being  prepared  by  J.  Upton 
Gribben,  Arch.,  for  the  construction  of  an  addition  to  the 
Indianola  Methodist  Episcopal  Church.  Estimated  cost, 
$40,000. 

Dayton,  Ohio — Plans  are  being  prepared  by  Thies  &  Thies, 
208  South  Ludlow  St^  for  the  construction  of  a  three-story 
apartment  house  at  'Third  St.  and  Western  Ave.  The  esti- 
mated cost  is  $75,000. 

Dnyton,  Ohio — Thies  &  Thies.  208  South  Ludlow  St..  is 
preparing  plans  for  the  construction  of  a  10-story  hotel  at 
Fifth  and  AVilkinson  St.     The  estimated  cost  is  $200,000. 

Dayton,  Ohio — Bids  were  received  by  the  Board  of  Edu- 
cation for  the  general  construction  of  the  Dayton  View 
School  at  Canibriilire.  Y'ale  and  Euclid  Ave.,  as  follows: 
King    Lumber    Co..    Charlottesville,    Va.,    $127,000;    A.    Bentley 
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&  Sons  Co..  $137,490;  W.  C.  Handslev,  Zanesville,  $139,979; 
Structural  Concrete  Co.,  $140, .'jOO;  McCullen  &  Vaughn  Co., 
Hamilton.  $142. sl2;  Farrell  Construction  Co.,  Cincinnati, 
$143,315;  A.  M.  Frey,  Piqua.  $143,572;  C.  H.  Moses  Construc- 
tion Co.,  Chicago,  $147,250;  John  Boren  &  Sons  Co.,  $147,905; 
Engle  &  Gohn,  $150,1SS:  Ritchie  &  Wertz  Co.,  $152,463;  Wil- 
liam E.  Leopold,  $153,255.  The  lowest  bid  for  the  heating 
was  submitted  by  M.  J.  Gibbons,  at  $27,307 

Lakewood,  Ohio — The  lowest  bid  received  for  the  con- 
struction of  a  two-story  library  at  Detroit  and  Arthur  Ave. 
for  the  Board  of  Education  was  that  of  the  C.  N.  Griffin  Co., 
3111    Carnegie   Ave.,    Cleveland,    at    $40,000.      Noted    Jan.    21. 

+Piqna,  Ohio — The  contract  for  remodeling  the  Piqua 
National  Bank  Bldg.  has  been  awarded  to  T.  A.  GRAHAM. 
Estimated   cost,   $50,000.     W.   K.   Shilling.   Springfield,   is  Arch. 

+Ripley,  Ohio — The  contract  for  the  construction  of  a 
10-room  school  has  been  awarded  to  JOHN  A.  JEWELL  & 
SONS  CO.,  'Western  Ave.  and  Hopple  St.,  Cincinnati.  The 
estimated    cost    is    $40,000.      Noted    Dec,    10. 

Sidney,  Ohio — Plans  have  been  prepared  by  W.  F.  Miller, 
Arch.,  for  the  construction  of  a  three-story,  40xl65-ft.  office 
building  for  the  Sterline-Kelsey  Estate.  The  estimated  cost 
is   $100,000. 

Toledo,  Ohio — Bids  were  received  by  the  Board  of  Edu- 
cation for  the  general  construction  of  the  Detroit  Ave. 
School  as  follows:  A.  Hentley  &  Sons  Co..  $20S,20S  (construc- 
tion complete),  $161,161  (general  construction  only);  Walls, 
Boch  &  Kuhlman,  $175,000;  H.  J.  Spieker  Co.,  $1S4,330;  E.  H. 
Voss,  $184,339;  John  Pioch  Co.,  $196, 96S;  King  Lumber  Co., 
Charlottesville,  Va.,  $201,103.  The  lowest  bid  received  for 
the   heating  was   submitted   by   Eagan   Bros.   Co.,   at   $15,351. 

•fToIedo,  Ohio — The  contract  for  the  construction  of  a 
building  for  the  Northern  National  Bank.  Madison  and  Su- 
perior Ave.,  has  been  awarded  to  the  A.  BENTLEY  &  SONS 
CO.      Estimated    cost,    $200,000. 

Wilmington,  Ohio — The  citizens  of  the  county  voted  on 
Feb.  17  to  issue  $300,000  in  bonds  for  the  construction  of  a 
county   courthouse   and    jail. 

Newcantle,  Ind. —  (Official) — P.  H.  Wolfard,  Audr.,  in- 
forms us  that  the  construction  of  a  $40,000  county  hospital 
has   been  abandoned.      Noted   Jan.    7. 

Battir  Creek,  Mich. — Plans  are  being  prepared  by  E.  Jack- 
son (j^asse.  Arch.,  53  West  Jackson  St..  Chicago,  111.,  for  the 
construction  of  a  five-story  building  for  the  City  Bank.  The 
estimated   cost   is   $80,000. 

Detroit,  Mich. — Albert  Kahn,  Arch..  Trussed  Concrete 
Bldg.,  is  preparing  plans  for  the  construction  of  an  office 
building  for  the  Michigan  Smelting  &  Refining  Co.,  1685  Jo- 
seph Campau  Ave.  Joseph  Sillman  is  Pres.  and  Gen.  Mgr.  and 
Charles  A.   Patch  is  Member  of  Bd.   of  Dir 

Detroit,  Mich. — The  University  of  Detroit,  363  Jefferson 
Ave.,  is  having  plans  prepared  by  O.  C.  Gottesleben,  Arch., 
2224  Dime  Bank  Bldg.,  for  the  construction  of  a  three-story, 
100x200-ft.  building.  The  estimated  cost  is  $150,000.  William 
F.   Dooley,  S.   J.,  is  Pres. 

+C°hicaeo,  III. —  (Official) — The  contract  for  the  construc- 
tion of  a  15-story  building  on  State  and  Adams  St.  for  Buck 
&  Raynor  has  been  awarded  to  HENRY  ERICSSON  CO.,  100 
South   Dearborn  St.     Noted   Feb.   IS. 

Chicaeo,  111. — W.  O.  Goodman,  SO  East  Jackson  Blvd.,  has 
purchased  a  site  at  Scott  and  North  State  St.  Plans  are  being 
prep.Tred  for  the  construction  of  an  apartment  house  to  cost 
$150,000. 


ChieaKO,  111. — The  Council  voted  to  start  work  not 
later  than  Mar.  15  on  removing  the  coach  yards  of  the  Bal- 
timore &  Ohio  R.R.  The  site  will  be  used  for  the  construc- 
tion of  the  Union  Station.  Estimated  cost.  $65,000,000.  J.  J 
Turner  is  Pres.  of  Union  Station  Co.,  and  John  F.  Wallace  is 
Chn.  of  Chicago  Terminal  Comn.     Noted  Feb.   4. 

Chicapro,  111. — According  to  press  reports,  construction  will 
be  begun  about  May  1  on  the  14-story,  40xl00-ft.  store  and 
office  building  on  Randolph  and  Dearborn  St.  for  E.  Eiger  & 
Bros.,  1249  Wabash  Ave.  The  estimated  cost  is  $350,000.  Noted 
Feb.   25. 

Chioag-o,  111. — The  Trustees  of  the  Concordia  Evangelical 
Lutheran  Hospital  will  construct  a  hospital  on  Haddon  Ave. 
near  Kedzie  Ave.  The  estimated  cost  is  $100,000.  E.  W. 
Remke  and  George  Leininger  are  Trustees. 

Joliet.  III. — W.  C.  Zimmerman.  Arch.,  64  East  Van  Buren 
St.,  Chicago,  is  preparing  plans  for  the  construction  of  a  six- 
story  reinforced-concrete  building  to  be  known  as  the  D'Arcy 
Bldg..  on  North  Chicago  St.,  for  J.  W.  D'Arcy.  The  estimated 
cost  is  $150,000. 

Rock  Island,  111. — Plans  are  being  prepared  by  Cyrus  D. 
McLane,  Arch.,  215  Safety  Bldg.,  for  the  construction  of  a 
jail.     The  estimated  cost  is  $75,000. 

Rock   Island.   Ill Olaf   Z.    Cervin.   Arch.,   401   Safety  Bldg., 

is  preparing   plans   for   the   construction  of  a  school  at  Tenth 
Ave.  and   12th   St.     Estimated  cost,   $50,000. 

Sprinefield,  111. — Plans  are  being  prepared  bv  William  B. 
Ittner,  Arch..  408  Board  of  Education  Bldg.,  St.  Louis.  Mo., 
and  George  H.  Helmle.  Arch.,  S04  Ferguson  Bldg..  for  the 
construction  of  a  school.  Estimated  cost.  $40,000.  Plans  are 
also  being  prepared  for  the  remodeling  of  the  high  school,  to 
cost  about  $275,000.  ^ 

Springfield,  111. — Navarre,  Percival  and  Capital  Lodges  of 
the  Knights  of  Pvthias  will  construct  a  building.  The  esti- 
mated cost  is  $50,000. 

Green  Bay,  Wis. — -(Official) — The  contract  for  the  construc- 
tion of  the  sanitarium  for  the  Wisconsin  Deaconess  Hospital 
will  be  awarded  Mar.  25.  P.  T.  Benton,  605  Minahan  Bldg.,  is 
Arch.     Noted   Feb.   4. 

Green  Bay,  Wis. — R.  C.  Buchanan  plans  to  construct  a  four- 
storv  commercial  building  at  Walnut  and  Washington  St.  The 
estimated   cost   is   $100,000. 

Milwaukee.  Wis. — The  Ticonic  Investment  Co.  will  con- 
struct a  12-storv  building  at  Broadway  and  Mason  St.  to  re- 
place the  Hathaway  Bldg.     The  estimated  cost  is  $900,000. 

Milnaukee,  W'is. — Plans  have  been  prepared  by  Kirchoft 
&  Rose,  Arch.,  1312  Majestic  Bldg.,  for  the  construction  of  a 
theater  to  be  known  as  the  Palace  Hippodrome,  at  Grand 
Ave.  and  Sixth  St.     The   estimated  cost  is  $350,000. 

Milwaukee,  Wis. — Bids  will  soon  be  received  by  E.  Briel- 
maier  &  Sons  Co.,  Arch.  Ill  Mason  St.,  for  the  construction  of 
an  addition  to  the  Convent  of  the  Sisters  of  St.  Francis.  The 
estimated  cost  is  $100,000. 

Boone,  Iowa — Plans  are  being  prepared  by  Proudfoot.  Bird 
&  Rawson.  Arch..  Hubbell  Bldg.,  Des  Moines,  for  the  con- 
struction of  a  six-  or  an  eight-story  office  building  at  Eighth 
and  Storv  St.  for  the  First  National  Bank.  The  estimated 
cost  is  $140,000. 

Independence,  Iowa — Harry  E.  Netcott,  Arch.,  has  prepared 
plans  for  the  construction  of  a  two-story  County  Home. 
Estimated    cost,    $45,000. 


drainage:  ditches,  OTOE  and  JOHNSON  counties,  neb. 


+Bids  were  received  Jan.  11  by  the  County  Auditor  for  con- 
structing drainage  ditches  in  Drainage  District  No.  1,  Otoe 
and  Johnson  Counties.  The  bidders  were  as  follows:  (A)  En- 
gineers Kstimate;  (B)  R.  B.  Gordon  &  Co.,  Salina,  Ohio;  (C) 
FRED  M.  CRANE,  Omaha,  Neb.  (awarded  contract);  (D)  In- 
ter-Mountain Bridge  &  Construction  Co.,  Tecumseh,  Neb.;  (E) 
W.   M.   Lane,   Council   Bluffs,  Iowa;    (F)    Edward   Peterson   Co., 

.\ 
193,.56ri     cu..vd.     excavation.     Main 

Ditch....." $0.08 

233, UH)     cu.yd.     excavation.     Main 

Ditch 0.08 

14.5,.'il3    cu.yd.     excavation.     Main 

Ditch 0  08 

217,967    cu.yd.     excavation.     Main 

Ditch.... 0  08 

2.52, 3R5    cu.yd.     excavation.     Main 

Ditch 0  08 

121,747    cu.yd.    excavation,    CutofT 

Jnhnnon  Co  ,  South  Branch  0   12 
181,227     en.  yd.     excavation,     Otoe 

County,  Houth  Branch 0  OS 

6, not     cu.yd.     excavation,     Wilaon 

Creelc Olio 

20,  IDS    cu.yd.     excavation,     .Sprinic 

Creek 0  12 

70,>-92    cu.yd.    excnvotion.    Walnut 

Creek 0    12 

38,370    cu.yd.    excavation.    .Muddy 

Creek 0   12 

7178  cii  yd.  excavation,  Lateral  A  0   1.5 

.120.5  cu.yd.  cxeavntion,  Lateral  B,  .  .  O   15 

1570  cu  yd  ex.iivalinn,  I-nternl  C    .  .  0  15 

nolHciivd    exeuvcition,  I.iileriU  n    .  0  15 

12.317 'uvl   exrnvntion,  Lateral  R  0  16 

.'V0.'i2  cu.yd   exeaval  ion.  Lateral  F    .  .  O  15 

StOOeu.yil.  excavniion,  Lateral  n    ..  0   15 

*MK»  cu  yd.  exeaval  inn,  I,nleral  H  0   15 
0750  Ml  yrl.  excavation,  Rivor  ('leor- 

inii O  .10 

flOO  eu  vd    Dillion  I.eve«»  ...  0   15 

.'UHtcu  y<l  excovatiiin,  Panko  I,nVon,  0   15 

300  cu.yd.  Bxcnvation,  Poppe  Levee.  0   15 

Kxt-nded  t-.t  d  »I4H,H17 


Omaha,  Neb.;  (G)  O.  P.  Herrick,  Des  Moines,  Iowa;  (H)  Yale 
&  Ragean,  Chicago,  111.;  (I)  Sternberi>  Bros..  Pine  Bluff,  .A.rk.; 
(J)  Munn-Reise  Construction  Co.,  Kansas  City,  Kan.;  (K)  W. 
E.  Callahan  Constr(action  Co.,  Omaha,  Neb.;  (L)  C.  D.  Camp- 
bell, Lincoln,  Neb.;  (M)  Winston  Bros.,  Minneapolis,  Minn.; 
(N)  D.  C.  Stephens,  Buffalo,  N.  Y.  The  item  bids  were  as 
follows: 
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0  13 
0   13 
0   1.1 
0   13 

0  076 
0O7I1 
0O76 
0  076 
0  070 
0  070 
0  070 
0  0711 
0O7« 

0   11 
0    11 
0  14 
0  14 
0  14 
0  14 
0   14 
0.14 
0  14 

0  09; 

0    120 
0   1.50 
0   1.50 
0  07 
0  00 
0  09 
Oil 
0.11 

0   100 
0  1,50 
0  150 
0  1.50 
0  10 
0  15 
0.15 
0.16 
0.16 

0  11 
0  18 
0  IS 
0  15 
0  15 
0.15 
0  15 
0.15 
0  IS 

0  250 
0   120 
0   120 
0   120 

0  25 
0  07 
0  07 
0  07 

0  300 
0   150 
0   150 
0   l.'M) 

0  300 
0  15 
0   15 
0   15 

0  .10 
0  150 
0   150 
0  150 

0  2.50 
0  0788 
0  0788 
0  0788 

0  35 
0   15 
0   15 
0   15 

0  15 
0  13 

0  i:< 

0  13 

0  20 
0  070 
0  070 
0  O70 

0  45 
0   15 
0   15 
0   15 

0  1.15 
0   135 
0  135 

0  .10 
0  15 
0  15 
0.15 

0  .10 
0  15 
0  15 
0  15 

1125,602  $115,000  $120,8.10  $1.11.70.1 1<21.908  $1.10.213  $1 19.919  $1.12.492  $125,553  $152,71 1  $1 10,.590  $147,910  $14.1  4IM 


Mnnli    I.   lit  IT) 
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111 


Albrrl  I.ra.  Minn, —  Ilnrriniin  &  Moniie,  An-li..  Itin-liCMlrr,  In 
prcpui  IliK  pliiiiN  for  llii<  I'oiiNtriirllnii  nf  n  Dvn-Htoiy  (iltlru 
bullilliiK  lit  Ni'wioii  iiikI  Willliiiii  St.  Tho  VHlliiiitltuI  cimt  Im 
IIOO.OOU.      II.   J.    Ilailii   Im  IiiIci  I'litiMl. 

Albert  l.rn,  Minn.  -  Tin'  Y.  M.  C.  A.  rontoniiilntoM  tho  con- 
•truftloM  <>r  II  liullilliiK  Hi  Went  Clurk  niul  SI.  Miirv'H  SI.  Tho 
MtlmiiUxl    .oHt    In    »i;n.(ioii, 

Kananii  (Mr.  Kan.  Itliln  will  l>i<  kmoIvimI  iiiiIII  Mm.  .s  for 
th»  OOMHli'lK-tloii  of  III!  iiililllloii  iiiiil  fill  i'iiiiiikIi'IIiik  the  Willi - 
tUr  Mohool  lit  llorki'  St.  mill  IviiihIiiIk  Aviv  W.  A.  .^i-yiiiiiiii  In 
Clk.  of  ll<l.  of   Kilui-iitlon.      Noliol   l>i'.-     10 

laaaalnui  Kan.  I'liiiifi  havr  Iiim<ii  |ii  iMiniPil  liv  ChiirloN  K 
Chniiillir.    Sliitr    An-h.,    Stiiti<    llinini'.    Toi't'Kii.    for    Iho 


knIIiiiiiIimI 


rotiiuilol- 
f    thr    work    In 


InK    of    till'    Hiato    prlHoii.      Til 
from   )3iiii.iiii(i   to   ).'. DO,  111)0. 

Kfarnry.  »b.-  (OinilMlt  Ithlx  will  l>o  rorrlvcil  iilioul  May 
IS  fur  llio  roiiMtriu-tloii  of  ii  )s:i,iMlo  iiiiillturluin  iinil  uviiiiiiih- 
luni.  A.  I..  ('avMilxl.  l-'iili  litiry.  Im  Sim-v.  of  Mil.  of  ICilucntloii, 
NchriiMku   .'<tati<    Noniiiil    S>-liool.      Not«<il    .liiii.    H. 

Oakaka.  \rb.— Tlio  l-'IrMt  Pri'Ml>yti<rlun  Church  plunN  to  coii- 
iitruct  II  htilhlliiK  In  the  WoMt  Knrnuni  DiMtrlct.  The  o«tl- 
liialnl    .••'.•<t    Im    jmo.miO. 

CarthaKP.  Mu. —  IOiikciio  U.  Cliirk.  123(i  Mndl8on  I'ltrk.  Chl- 
caKo.    111.,    w  111    1-oii.Mtruct    u    Mix-Htory    hotel.      Tho    CHtliniiti-il 

COMt     Is    1100. 1100. 

KprlnitllrM,  Mo. — Mr.s.  Otln  MIIIIkhm  planM  to  conHtriu'l  a 
■Ix-Mturv  olIU-c  liiitlilliiK  oil  South  St.  and  Public  Sq.  Tho 
eatliiint.'il   i-o.«t    Ih    $100,000. 

Dallas.  Tp». — Plans  an-  licliiK  preparcil  by  I..nnK  &  Mitchell, 
Arch.,  for  the  construction  of  a  ten-story  building  at  Main  and 
Martin  St.   for  .1.   W.   I'rotty   and   associates. 

Ft.  Worth,  Trx.— The  School  Itoard  contemplates  tho  con- 
•tructlon  of  a  lilith  school  for  bovs.  Tho  estimated  cost  Is 
ISOO.OOO  to  $350,000.     Gcortfo   C.  Clarke   Is  Pres. 

Thr  I  nlvrrnal  I'ortlnnil  Crnipnt  Co.,  Chicago,  111.,  an- 
nounces that  lienjaiiiiii  1?.  Affleck  has  been  appointed  Pres., 
and  that  lUalnc  .'<.  Smith  has  been  appointed  to  succeed  hnii 
as  Oen.   Sales    Mur. 

Thr  >V.  D.  I.cwU  Co.,  contractors,  general  oflice,  41  West 
SSrd  St..  Xcw  York,  N.  Y.,  has  located  Its  permanent  branch 
olMce  at  316  Rlilne  HUIk..  Kansas  City.  Mo.  TO.  S.  OallaKhcr, 
VIce-Prcs.  of  the  company,  is  Manatfer-ln-CharKe  of  the  Kan- 
sas Citv  oHIce.  The  t.ewis  Co.  erected  the  buildint;  occujiied 
by  Child'a  Restaur.int  at  10th  and  llnin  St..  Kansas  City,  and 
Is    now    buildinK'    the    Herr-Andrcs    Hldn.,    Sprintifleld,    Mo. 

The  I.rn-Courtrnny  Co.,  00  West  St..  New  Y'ork,  N.  Y.,  ha.s 
opened  an  otlUv  in  the  Conway  HldK..  Chicano,  III.  This  com- 
pany, which  manufactures  hiiih-duty  turbine  pumping  ma- 
chinery, was  formerly  represented  In  that  city  by  Maher  & 
Brync. 


<ialvra<on,  'l'px,--A.  J.  llnlllH,  Arch,,  Is  prciinrlnK  plans  for 
Ihe    coiiniriH'iloii    of    II    three-Hlorv    Mioro    and    hotel    bulldInK 

for    .1.    C     I.eilKUK.       ICHllmilllMl    riiHt.    tlO.DIM). 

Wlehltn  l''alU,  'i'rt.--l'liiiiH  are  being  considered  by  the 
city  ami  ciiiiiit\  inillioritleN  for  the  construction  of  n  hOHpl- 
liil.      I'lic    KNiliiiiileil    I'liHl     In    tuO.IIOO. 

firnntm  rnaa,  Orr.  Itlds  will  soon  be  lecolvcd  by  the  Jo- 
Mi'phliK-  CoiiiilN  Coiiil  for  the  conHtructlun  of  a  court  house  at 
(IraiitN  PiiMM.  The  eMtlmated  cost  Is  )IOIl,000.  K.  K.  McClariin, 
Piirtliiiiil,    In   Aii'Ii. 

Ilrrkrlrx.  Calif.  IIIdH  will  be  received  about  Mar.  IS  for 
the  I'oiiHtriictliiii  of  II  school  to  cost  $42,000.  Coxheud  &  Cox- 
lieiiil,    lleiiiNl    IIMu..  San    l-'rii iiclsco.   Ih  Arch. 

^I'°rran<i,  Calif.  The  iriiitriict  for  the  construction  of  the 
iiiiilii  liulldliiK.  K  \  ■■iiiaHJiiiii  iiiirl  boiler  house  at  tin-  Kresiio 
Stale  .Normal  School  h.is  been  awaided  to  the  WIN'MOT  CON- 
.^TUrCTKiN  CO..  I-os  AnKclcM,  at  J2IS.C41.  Noted  Jan.  28  and 
Keb.    IS. 

I.iiM  ADKelcM,  Calir. — Plans  are  being  prepared  for  the  con- 
Htriiction    of   an    Intermodlnte    school.      The    estimated    cost    is 

$1011,000, 

Hrilondo  llraph,  Calif. —  (Omdal) — Bids  will  be  received 
about  .Mar.  20  by  Allison  Sc  Allison,  Arch.,  Hibernian  Bldg., 
Los  AiiKeles,  for  the  construction  of  a  high  school  to  cost 
about    $13.'">,Oon.      Noted    Keb.    IS. 

+»nn  KrnnrlNro,  Cnllf. — The  Hoard  of  Public  Works  has 
:iwai(lc(l  the  general  contract  for  the  construction  of  the 
I'olvtechnic  High  .School  to  P.  F.  IIKIT.,LY  CO..  Weston  Plan- 
ing Mills,  Merry  near  Sixth  St.,  at  $Sf.,!»OC.  Noted  Aug.  13  and 
Feb.    2."!. 

Mnn  KrnnolMro,  Calif. —  fOfflclal) — All  bids  received  for  the 
construction  of  a  pathological  and  garage  building  were  re- 
jected. New  bids  will  soon  be  received.  F.  J.  Churchill  is 
Secy.,   Bd.   of  Pub.   Wks.      Noted    Feb.    4. 


The  1'nlted  Stnten  PurchnHlnt;  Corpitrntion,  Woolworth 
Hldi;..  New  Vorlt,  announces  that  Kduardo  de  Abraga,  who 
has  been  in  this  country  as  special  deleg.ito  of  the  Ministry 
of  Agriculture  and  the  Ministry  of  Public  Works  In  Brazil 
for  more  than  ix  year,  returned  on  Fell.  11.  He  will  represent 
the  company  in  Kio  de  Janeiro,  and  l)e  prep.ared  to  make  re- 
ports on  the  possibility  of  marketing  American-made  goods, 
especially    electrical    equipment. 

Martin  Crulkshank,  Inc.,  120  Liberty  St.,  New  York,  N.  Y., 
announces  that  Franklin  H.  Houge,  Secretary  of  the  company, 
is  located  in  Washington  and  gives  attention  to  the  presenta- 
tion of  patent  cases  for  the  comp;iny  and  others  in  the  Patent 
Office.  A  special  feature  of  the  company  is  the  design  and 
manufacture  of  automatic  machinery. 


SIOItMIKN'rA'I'ION    ItASl.X.    I>HII,AUKI>I>HI. 


i;.\\. 


♦Bids  were  received  Feb.  9  by  the  city  for  the  construction 
of  a  sedimentation  basin  at  the  Torresdale  Filters  from  (A) 
Carl  a.  Camp,  (B)  T.  L.  Eyre,  (C)  Keystone  State  Construction 


Co.,  (D)  American  Paving  &  Construction  Co.,  (E)  SNARE  & 
TRIICST  CO.  (awarded  contract).  The  item  bids  were  as 
follows; 


A 


600.000    cu.yd.    earth    excavation $0.22 

i)00  cu.yd.   rock   excavation 8.92 

30.000    tons    riprap.    Class    .■\ 1.15 

20.000    tons    riprap.    Class    B 1.9S 

T.'^O   M.    ft.   b.m.    timber   and    cribbing.   Class   A ...  47.12 

2.'.oo   M.    ft.    b.m.    timber   and    cribbing.   Class   B 41.51 

6000   bbl.    Portland    cement 1.30 

3500   cu.yd.    concrete.   Class   A 9.24 

500    cu.yd.    concrete.   Class   B 10.77 

100. 000   lb.    reinforcing   rods 0.037 

70.000  lb.   structural     steel     0.033 

75.000  lb.    w.-i..    c.-i.    and    steel    fixtures 0.054 

Furnishing  and  placing  solution   tank  and  piping   (lump  sum)  ....  10.222.00 

500    lin.ft.    4-in.    water-supply    pipe 1..S2 

Buildings   and   all    accessories    (lump    sum) 21.176.00 

5000  lin.ft.   yellow-pine     plumb     piles 0.51 

2300  lin.ft.   railroad     track     (complete) 1  34 

Hoist  and  conveyor  in  place    (lump  sum) 969.00 

Pitometers    and    recorders    in    place    (lump    sum) 2,692.00 

Four  48x72-in.   sluice   gates  and   frames   in   place    (each) 375.86 

Extended    totals    $448,836 

CAX.4L,    FAVSON,   ITAH 


B 

$0.34 

5.50 

1.00 

2.00 

46.00 

36.00 

1.50 

5.50 

8.20 

0.04 

0.04 

0.06 

10,836.00 

1.50 

26,595.00 

0.50 

1.73 

2,724.00 

3,720.00 

1,230.00 

$500,924 


C 

$0.24 

4.00 

1.10 

1.50 

53.00 

48.00 

1.50 

11.00 

11.00 

0.05 

0.05 

0.07 

10,000.00 

1.00 

25,000.00 

0.50 

1.00 

1,100.00 

2,700.00 

420.00 

$481,280 


D 

$0.30 

15.00 

0.75 

3.25 

48.00 

48.00 

1.25 

22.00 

22,00 

0.04 

0.06 

0.10 

12,200.00 

1.00 

22,000.00 

0.40 

3.00 

600.00 

2,500.00 

400.00 


$590,500 


E 

$0.29 

3.00 

0.80 

1.22 

42.00 

39.00 

1.20 

9.00 

12.00 

0.027 

0.027 

0.04 

7,400.00 

0.70 

21,000.00 

0.40 

1.00 

1,000.00 

2,400.00 

450.00 

$443,440 


Bids  were  received  Feb.  3  by  the  V.  S.  Reclamation  Ser- 
vice, Provo.  I'tah.  for  constructing  Division  4  of  the  high  line 
canal.  Strawberrv  project,  from  (A)  Revnolds-Elv  Construc- 
tion Co..  SpringviUe,  I'tah;  (B)  Wasatch  Grading  Co.,  Salt 
Lake  City,  Utah:  (C)  H.  G.  Gilkerson.  Salt  Lake  City,  Utah; 
(D)  Morrison-Knudsen  Co.,  Boise,   Idaho;   (E)  Utah  Cbnstruc- 


117,400  cu.yd.  excavation.  Claiw  1 . .  .  . 
21.100  cu  yd.  excavatioD.  Cla.ss  2    .  .  .  . 

13.000  cu.yd.  excavation.  C^laas  3 

10.000  yd.  stones  overhaul. 

2500  cu.yd.  excavation    for  structures 

Cla»  I 

100  ni.yd.  excavation  for  strurtures. 

C\aas3 

12.V)_cu.%"d.  concrete  in  structures   .    . 
135.500  lb.  placing  reinforcinff  steel.  .  . 

2200  cu  vd.  barkfilUng 

25  cu  yd    rockfiU 

ICO  sq  yd.  paWnK 

•00  \\n  h  I.i\  ini:  r,-in.  *ntrified  pipe    .    . 
It^'  "  -■  12-in.  viirifiofl  pipe    . 

•Vi  >-in.  vitri'i**»l  p:p«'        . 

^'  i-in.  vitrifn'<i  pipe 

3«>  '■  „   V'-m.  c.i.  pipe 

4fi2.""o  -.J. ft.  4-in.  concrete  canal  lining 
53tX)  sq  ft.  2}  concrete  canal  lining.  .  . . 

Extended  totals 


tion  Co.,  Ogden,  Utah:  (F)  Mendenhall,  Straw  &  Bird  Con- 
struction Co.,  SpringviUe,  Utah;  (G)  Jacobsen-Bade  Co., 
San  Francisco,  Calif.;  (H)  Enoch  Smith,  Salt  Lake  City,  Utah; 
(I)  Intermountain  Bridge  &  Construction  Co..  Tecumseh,  Neb.; 
(J)  Bates  &  Rogers  Construction  Co.,  Spokane,  Wash.;  (K) 
W.  O.  Morrison,  Denver,  Colo.    The  item   bids  were  as  follows: 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

SO  22 

$0  125 

$0  175 

$0,145 

$0  1385 

»0.271 

$0.21 

SO  24 

$0  215 

$0  155 

$0.16 

0  22 

0  39 

0  38 

0.375 

0.36 

0.27 

0.35 

0  2 1 

0  215 

0.35 

0.38 

0  22 

0  84 

1  00 

0  90 

0  85 

0.27 

0.75 

(1  75 

0  85 

0  90 

0.98 

0  02 

0  02 

0  02 

0.02 

0  02 

0  02 

0  02 

0  02 

0.02 

0.02 

0.02 

0  50 

0.50 

0.70 

0  .50 

0  GO 

0  50 

0,50 

0  75 

0.40 

0.40 

0,60 

1  00 

1  00 

1  50 

3  00 

2  00 

1  ,50 

2  00 

1  00 

3  00 

1.75 

1  25 

8  00 

7  70 

8  00 

7.45 

8  .50 

9.25 

9  (H) 

10  00 

12.00 

9.75 

13.00 

0  005 

0  015 

0  015 

0  0,34 

0  01 

0  005 

0  02 

0  005 

0.015 

0  01} 

0.02 

0,50 

0  40 

0  45 

0  .50 

0.45 

1.25 

0  .30 

0  .50 

0  40 

0  25 

0.50 

1  35 

1  25 

2  00 

2  00 

1  .50 

1  .50 

2  00 

1  (10 

2.(M) 

2  00 

2. 50 

1  35 

1  nO 

2  ,50 

2  00 

1.50 

2  .50 

2  .50 

1  00 

3  00 

2  50 

2  50 

0  08 

0  10 

0  15 

0  15 

0  15 

0  10 

0  25 

0  10 

0  25 

0  18 

0  18 

0  15 

0  15 

0  25 

0  20 

0  25 

0  20 

0  75 

0  15 

0  40 

0  23 

0  26 

0  25 

0  35 

0  .30 

0  .35 

0  40 

1  25 

0.20 

0  r.o 

0.35 

0.48 

0  40 

0  35 

0  ,50 

0  40 

0  00 

0  00 

1 .  25 

0  30 

1  (10 

0.60 

0  65 

1  50 

0  45 

1  00 

1  00 

1  (X) 

0  90 

2  00 

2  00 

5  00 

1.50 

5  50 

0  075 

0  075 

0  06J 

0  075 

0.10 

0  095 

0  10 

0  10 

0  10 

0.119 

0  12 

0  07 

0  07 

0  06 

0  065 

0  10 

0  085 

0  09 

0  10 

0  10 

0  119 

0  09 

$82,625   $84,365    $89,702    $89,895   $97,912   $104,214   $10r).40.S   $ins,27t   SI0S.:iI5   $110,207   $119,113 
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Bids   received   nntil   Mar.   10,  191.%, 

Storm-Water   Contract  No.  42,  Gwynn's 
Run  Trunk  Drain,  Section  No.   1 

OFFICE   OF   THE   SEWERAGE   COMMISSION 
OF    THE    CITY   OF   BALTIMORE 

Baltimore.  Feb.  17th.  1915. 
SEALED  PROPOSALS,  in  duplicate,  indorsed  "Proposal  for 
building  Gwynn's  Run  Trunk  Drain,  Section  No.  1,  Storm- 
water  Contract  No.  42,"  addressed  to  the  Board  of  Awards 
of  Baltimore  City,  will  be  received  at  the  office  of  the  City 
Register,  City  Hall.  Baltimore,  Md.,  until  11  A.M.  Wednesday, 
March  10,  1915,  for  building  Section  No.  1  of  the  Gwynn's 
Run  Trunk  Drain,  as  shown  on  plans  on  file  in  the  office  of 
Mr.  Calvin  W.  Hendrick,  Chief  Engineer  of  the  Sewerage 
Commission. 

Specifications  and  plans  can  be  obtained  upon  application 
at  the  office  of  the  Secretary  of  the  Commission,  904  American 
Building,  on  and   after  Tuesday.   February   23rd.   191.'). 

A  charge  of  $5.00  will  be  made  for  each  set  of  specifica- 
tions and  plans,  which  charge  will  be  refunded  upon  the  re- 
turn on  or  before  March  10th,  1915,  of  the  unused  specifica- 
tions and  blueprints  in  good  condition,  or  upon  the  return  of 
the  General  Specifications  and  plans  in  case  a  bid  is  sub- 
mitted. 

A  certified  check  of  the  bidders  on  a  clearing  house  bank, 
in  the  sum  of  $3,000.00,  made  payable  to  the  order  of  the 
Mayor  and  City  Council  of  Baltimore,  will  be  required  to  be 
deposited   with   each   bid. 

Approximate   Quantities. 
1,200  feet   15'xl2'6"   drain. 
150  feet   18'xl2'6"   drain. 
665  feet   excavated    outlet    channels. 
8,300  cu.yds.   of  earth   excavation. 
700  cu.yds.   of  rock    excavation. 
4,750  cu.yds.   of  concrete. 
310  cu.yds.   of  brick    masonry. 
250,000   pounds    of    reinforcing    steel. 
The  successful  bidder  on  this  contract  will  be  required  to 
give  bond  and   comply   with   the  City  Charter  respecting  con- 
tracts. 

The  Board  of  Awards  reserves  the  right  to  reject  any  and 
all  bids. 

By  order  of  the  Sewerage   Commission: 

CHARLES   ENGLAND,   Chairman. 
HARRY  W.   RODGERS,   Secretary. 
Approved:    February   17,   1915. 
JOHN   HUBERT, 

Acting    I'resldent,    Board    of   Awards. 


Bids    received    until    Mar.    1.',    1915. 


Street  Paving 


Steelton,  Pennsylvania. 

Sealed  proposals  will  be  received  l)y  the  Town  Council  of 
the  Borough  of  Steelton,  Pennsylvania,  at  the  Council  Cham- 
ber until  7:30  P.M.,  Monday,  March  15th,  1915,  to  be  opened 
at  a  special  meeting  of  the  Town  Council  to  be  held  at  the 
said  time  and  place  for  the  subgrading,  paving  and  curbing 
of   the    following   streets: 

South  Third  Street  from  Highland  to  DuPont,  Highland 
Street  from  Second  to  Third  and  Conestoga  Street  from 
Front    to   Christian   Street. 

Plans,  specifications,  form  of  proposal  and  form  of  con- 
tract can  be  had  from  the  Borough  Secretary  upon  the  pay- 
ment of  $10.00,  which  will  be  refunded  upon  the  return  of 
plans   and    specifications    in    good    condition. 

No  proposal  will  be  considered  unless  accompanied  by  a 
certified  check  made  payable  to  LeRoy  H.  Sutton,  Borough 
Treasurer,  conditioned  on  the  entering  into  by  the  success- 
ful bidder  of  a  contract  in  accordance  with  the  specifications 
and  form  provided,  and  furnishing  a  bond  with  at  least  two 
sureties,  or  some  surety  company  acceptable  to  the  Town 
Council,  in  the  sum  of  approximately  twenty-five  per  cent. 
(25';'^)  of  the  cost  of  the  work  as  set  out  in  detail  for  each 
job  in  the  specifications,  conditioned  for  the  faithful  per- 
formance of  all  terms  and  conditions  of  said  contract,  the 
form  of  said  bond  to  be  approved  by  the  Borough  Solicitor; 
also  maintenance  bond  conditioned  as  set  forth  in  the  con- 
tract and  specifications.  The  amount  of  the  certified  checks 
shall  be  as  follows:  Highland  Street,  $100.00;  South  Third 
Street,  $500.00;  Conestoga  Street,  $600.00.  In  the  event  that 
the  bid  covers  all  of  the  streets  to  be  paved  the  certified 
check   shall    be   in   the   sum   of   $1,200.00. 

The  Town  Council  reserves  the  right  to  reject  any  or  all 
bids   or   any    part    thereof. 

Foreign  corporations  desiring  to  make  bids  should  be 
registered  in  the  office  of  the  Secretary  of  the  Common- 
wealth, as  required  by  the  Act  of  June  Sth,  1911,  and  have 
a  bona  fide  resident  agent  in  this  state  with  a  fixed  office, 
and  as  a  further  precaution  to  the  Borough  of  Steelton,  the 
successful  bidder,  if  a  foreign  corporation,  may  at  the  op- 
tion of  the  Town  Council  be  required  to  empower  some  per- 
son or  company  satisfactory  to  the  Town  Council  to  accept 
service  for  said  successful  bidder  during  the  term  of  the 
contract   and    bond. 

CHAS.    P.    FEIDT,    Borough    Secretary. 


Bidn  received  until  .April   I.  101 


Disposal  of  Garbage 


Wilmington,    Delaware. 

Sealed  proposal.'t,  accompanied  by  plans  and  apecificatlons 
for  the  <ll.spoHal  of  garbage  of  the  City  of  Wilmington,  Dela- 
ware, will  be  recfived  by  the  Hoard  of  Health,  at  their  office, 
Sth  and  King  Sts.,  until  3  p.m.  ,\prll  P^ir.-tt,  1915.  :it  which  time 
and  place  the  proposals  will  be  opened  and  publicly  read. 

The  contract  to  be  let,  will  be  for  a  term  of  Nine  years, 
beginning  .June  Flr.st,  1915.  The  amount  of  garbage  to  be 
diBposed  of,  approximates,  14,000  tons,  yearly. 

Each  propoHal  submitted,  must  be  accompanied  by  a  certi- 
fied check  upon  a  Hank  or  Tru.st  Company  doing  business  In 
the  City  of  Wilmington,  Delaware  for  the  sum  of  Five 
Hundred  Dollars  ($500).  drawn  to  the  order  of  the  Mayor  and 
Council  of  Wilmington,   Delaware. 

General  HpeclfirationM  and  lildillng  blankn  may  be  obtained 
from  Mr.  .1.  Austin  I''lll»ori.  .Secretary  of  the  Hoard  of  Iloiilth 
lifter   .March    First,    1915. 

The  right  Ih  rewerved  to  av.ard  the  contract  undn-  iIimI 
proponal,  thi-  acceptance  of  which  will  In  the  Judgnient  of 
tho  Hoard  of  Health  beHt  aecure  the  efficient  perforiiuuice  of 
work  and  to  reject  any  or  all  bidn. 

HOARD    OF    IIKALTII, 
J.    AiiHlIn     Klllsnii.    .Secretary 


BIdH    received    until    .Vpr.    i:t.    101.1. 

Automatic  Valves  and  Check  Valves 

DEPARTMENT    OF    WORKS. 

Toronto,  Ont. 
Tenders    will     be     received    by    registered     post     only,    ad- 
dressed  to   the   Chairman   of   the   Board   of  Control,  City   Hall, 
Toronto,  Canada,  up  to  noon   on  Tuesday,  April   13th,   1915, 
For   the   Supply   of 
Automatic  Valves  and  Check  Valves. 
Specifications  and   Tender   Form   for   the   foregoing  may   be 
obtained    upon    ai)pllcation    at    Room    12,    Purchasing   and    Ac- 
counting   Section,    of    the    Department    of    Works,    City    Hall. 
Toronto. 

Envelopes  containing  tenders  must  be  plainly  marked  on 
the    outside   as    to   contents. 

The  usual  conditions  relating  to  tendering  as  prescribed 
by  City  By-law  nvust  be  strictly  complied  with,  or  the 
tenders   may   be   declared    Informal. 

Tenderers  shall  submit  with  their  tenders  the  names  of 
two  pertionnl  sureties,  approved  by  the  City  Treasurer,  or  In 
lieu  thereof,  the  bond  of  a  guarantee  company,  approved  ai 
aforoMald. 

The   lowest    or   any    tender   not    necessarily   accei)ted. 
T.   L.   CHURCH    (Mayor). 

Chalrnuiii,    Hoard   of   Ci>ntrol. 
Toronto,    Krhriiary    Sth,    1915. 


Mm.-. 
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Construction  Nei?ys 

*|tp|)nl«H    wiiik    iMlVfrtliiKil    In    KNMIN'KK1(1N<»    NKWH. 

4l>riitil<'ii   i-i>tilriii'(  iiwiirdi-tl.      Till'    iiiiiiuii   of   IvldiliTH  iiwiinliil   conlriK'tN  iin-   «<■!    I>i  I'AI'ITAI.H. 


I'-Kllltl    \H\     III  II. Ill  Mi    OI'KltATION 

A  niitrkiMl  lin|irii\  I'liicnl  in  IhiIMImk  imxtiiIIoiim  In  Mhowii 
In  lhi>  KiiHlt-rn  SlatrN  TliiTo  In  a  Kiiln  of  ITS',  In  Krliniiiry 
III  thr  liiillilInK  oprrnlliinN  In  JH  cltli-N  of  IIiIn  yriir  iivi-r  hiNt 
jcur  TluTi'  In  iiIno  ii  kiiIm  of  li'i  •!'.,  for  llir  MtnI  two  nionlliH 
of  llilN  M-ur  oviT  till"  i'ort'<'N|HiiiillnK  pcrlinl  of  liiNt  yrnr  Tin- 
HoroiiKli  »r  Mtiiihiitdin  alonr  nIiowh  iin  InrrcaNi-  of  )3.noi) Dfll) 
In  Krliriiary  ovi-r  Iho  rorn-NiMinillnK  nionlti  laNt  yrar.  Wnllo 
tlxTf  In  n  fiilllMK  ofT  In  llii-  Mlilillr  WcNt,  It  in  not  an  Kri<at  iiH 
\vi»N  ri'oonli'il  In  .lanuaiy  Tln>  rraNon  for  lhi>  (loiTfaHr  In 
tuillilInK  In  tl<<-  WoNlcrn  Statt'N  IIiIh  yrar  In  that  pliinN  \vcri< 
nii'il  In  I'.MI  for  M)any  ImllillnKN  In  i-onneclion  with  the 
J 'an  a  in  a -Pai- 1  lie     KxpoNitlon, 

III  tin-  follow  liiK  llNt  In  Klvrn  llic  contenipliitod  liulldlnK 
oppriitloiiH  from  iilans  lllcd  uKli  tlii:  vurloUH  buildhiK  de- 
part iiientN: 

KASTKHN  STATKS 


Mlmny.  NY 

Ualiimorp,  Md.    . 
Hivrton,  Miuo. 
hri<Up"port,  Conn 
»u(f«l.i.  NY. 
KliuiliPih.  N   J. 
llmt(..nl.  Conn      . 
Il..|...lv.  n.  N.  J. 
J.'i^-v  Citv.  \.  J. 
N.-«:irl..  :^.  J 
Now  Knlfoid.  Maw 
Nrir  IlnvtM),  Conn. 
New  York,  N.  Y. 

Bronx 

Brooklyn 

Manhattan 

Qurrn!!     .   . 

Patriwin.  N   J 

I>hiladi  Iphin.  IVnn.. 
Ilttslmnth,  IViin. 
Kfadins,  I'mn 
K.»hrsi<-r.  N    Y 
Srianton.  Pfiin 
Sprin«fit  111.  Mns.- 
Svracii!*'.  NY. 
I  lira.  N    Y 
Wom»»tor,  Max-*. 


Tot.il.'< 


wi;hii;i(N  htatkh 


Month  •>(  K< 

hnmry 
1911 

-ir-t  T«c.  Mo 

It  111.  of  Yrar 

101.'. 

191,'> 

1914 

S-.'TT.li:. 

S2llil,il.''>0 

W  17.40.', 

$.-H9,715 

S'.Ml.l.V) 

417.71,1 

1.471, .'■22 

89(>,.533 

i,:i7:..si(i 

2.|>I.!.7(1L' 

(■■.97!<.4()1 

0,8!M»,777 

-•.t7,l!l.-. 

l.M.r.sL" 

:i:i.->.iil).'> 

281.077 

;{l)7  (NNI 

;v.i.-..<iiHi 

(iSS.iKM) 

93I,fK)0 

III.ISI 

->.t.L'lll 

122.i9.S 

71,082 

i:,l.r.()() 

Wl.lll.-. 

29(I.Sil.'> 

3,511.052 

c,  I'i'lO 

17x.(isi 

.Ttl,(i9() 

24l,.5tl4 

.tl'i.l.-.i 

.tlN.liOl 

4.'>(1,9.VI 

40(1,801 

!t.">:..:«)I 

I.2i7.'.t:i:t 

l,29.->.()99 

1.601.147 

ita.iwr. 

1I1.S2.-. 

1(IH,4S.'> 

480.789 

r.74,8.'i,'i 

291,754 

807,010 

5,56.074 

L'..M0,1(X) 

1,19."..9S0 

4.621,3.">0 

2,512.8.30 

i..">:tr>,i.'>i> 

:t.o.->s.c.7."> 

2.909. 24.J 

5.517,n(>5 

•l.'.ISl'.'.KHI 

i,7r.r.,si.-. 

12,Si:!.(XX) 

5.277,01.5 

l,t!>s.:in;.' 

.-.17.110 

2.14(),92(i 

1.590.917 

">7.L'I7 

(■«.■.. :t7.s 

i;il,112 

95,319 

2.:i7l. 7.111 

l,794,9iri 

,3.4  S.',..!;}.! 

3.042..S90 

ti<  S.(^14 

2,oio,.->ii.s 

1,074.10.5 

3,181.605 

l()L'.i7.-. 

9."..7.")0 

108.17.5 

510,725 

:t,s-.'.(>(i7 

372,9.-.7 

029,324 

727,277 

rj.('>ixi 

114,7-29 

S(),770 

166.6,54 

(.',I2.7!I.'> 

292,7C>.i 

9.58,800 

455.285 

1(.(>,3h;{ 

.'J2,(M.'> 

380,098 

120,745 

7,97r. 

19,0.50 

til, .575 

62,6.50 

Ml,So.i 

104,S'20 

1,59,131 

63.5,004 

$20,612,202     $17,493,956     $43,116,68)     $36,961,292 


SOITHEUN  .STATES 


1915 

1914 

1915 

1914 

$471,961 
136.710 

$33.5,.391 
21i;.4.55 

$745,7.57 
208,888 

$656,356 

BirmiiiKhani,  .\la 

466,685 

Chattani>o(f»,  Toiin. .  .  . 

,33,110 

1().S.(I2.5 

62,2.52 

164,095 

Dallas,  Tn 

324,185 

.56-1.220 

464.190 

981.970 

Ft.  Worth.  T.x 

(.■,.i;2.'> 

2i:i.iH'.:! 

1.36,330 

422.328 

Houston.  Tex 

i."'.".ii 

:i2s,27.", 

288,478 

507,246 

Louin-illp,  Kv. 

2N;i. -'_'!» 

ir,:i.Mii> 

.560,640 

467,140 

Memplu9.  Tonn 

1(11. 7:i.-, 

27.5.45.5 

203,688 

636,845 

New  Orleans,  Iji 

97..323 

2(M.794 

244,322 

408,845 

Norfolk,  Va.     . 

172.7.30 

9(1.83.5 

292,594 

217,000 

Richmond,  Va      . . 

2.59,184 

270..567 

419,024 

460,271 

San  .\ntonin.  Tex. 

113,.595 

577,9.50 

204,925 

895.815 

Tampa,  Fla 

.50,735 

109.820 

103,915 

260.315 

W  :L'<hinKton,  I).  C 

890,8.33 

793,241 

1,.361.161 

1,2.55,001 

Totals 

$3,110,880 

$4,288,851 

$5,296,164 

$7,800,512 

Minni.E  wK.sT 


1915 

1914 

1915 

1914 

Akron,  Ohio. . 

$(l!i.(H10 

$198. .VK) 

$141,695 

$3.3(i.(;80 

Canton,  Ohio. 

.•i<l..5.50 

.37.2.50 

70,725 

48,470 

Chiraco.  III. 

).7in..5<i(> 

5,097.90.0 

9,029.400 

9,824,800 

Cmeinnati,  Oln.. 

4f''>.i;t.5 

310,515 

9.50.995 

897.425 

ClereUnd,  Oh:, 

1 .7.i:!.<i25 

1,.39S.()I() 

2.8.50,005 

2,696.635 

Columbu-o.  t),iio 

l.5:!.3.Vl 

225.915 

238.4.50 

404.6.55 

Davonpoit.  Ihw.t 

20.340 

3.52.9.50 

.55.795 

418,370 

Dm  Moinrs,  Iowa 

(.5.145 

126. .300 

117,.395 

164.70(i 

Detroit,  Mich 

1.. 307.21 5 

3,0-20.8.VI 

2,428.495 

,5,6.57,110 

Duluth,  Minn.      . .  . 

S9.C^I7 

147.470 

179,802 

3.S4,98r 

Crand  Rapid*.  Mich 
Indianap<iii*.  Ind 

KM. 300 

82.095 

184,372 

423,.3.35 

.3i)7.7.V> 

292,938 

574,6.57 

775,28(1 

K«nTO.-Ci(v,  Kan 

.5.5.1.-,0 

43.125 

90,840 

100,995 

Kanw  Cilv,  V.n 

S9ii..t3(l 

1,0.53,9.50 

1,284,210 

1.938,215 

Milwauk.-.  Wi,. 

4(l't.0.V, 

57S.3S2 

612,705 

921,240 

Minn.-aiv.li...  Minn 

8II.4'.>5 

49s,(K)5 

1.296..595 

1.002,510 

Omah.i,  Neb... 

SI.KK) 

221,175 

249,175 

401.015 

PeoTi-,,  III.. 

.5l.7.-,<) 

45.f,(IO 

227,7.50 

217,800 

St.  Umi.,  Mn 

701  .(h;2 

90><.()S3 

1,79,5,7,35 

1.702.2C5 

St    Paul.  Minn 

797.05I 

,371,414 

1,496,312 

885,7.50 

ToMo.  Ohi... 

45(.<a)7 

606.4(»() 

991,904 

841,294 

^  ouncfftown.  Olii.. 

79.11.50 

84.740 

1,52.900 

1.54.107 

l).nv.r,  Colo. 
!..,«  .\nif..|i  ..  Cnlif 
Oiiklanil,  Cnlil 
Pi.nlniiil,  (In- 
,SMlt  l.iikn  City,  I  ta 
Xnu  Dimo,  Calif.. 
San  {''ranrlNco,  Calif 
S-a(ll<-.  W1u.l1.       . 
HiMiknni',  Waah. .  . . 
Taconin,  Wiuh. .  . . 


1915 

1914 

1915 

1014 

$165,070 

$2im.205 

$.3-1 2.705 

$435,523 

.560,697 

1,455.7.30 

1,421,0,57 

2.6,37.970 

288,311 

,387,921* 

5*4,984 

645.715 

311,710 

605, .5.30 

084, 4  :M) 

i.ory).i:«) 

147,705 

112,6<K) 

233,355 

234 .45*1 

H4,(M15 

162,098 

353.490 

527.  ia3 

807,936 

4,574,280 

1,076,7,33 

ll,924,(Xm 

353,880 

6.53,295 

762,405 

1.7,59.875 

21.525 

24,125 

11.3.710 

68,1/0 

50.751 

167,722 

iie,.34g 

$0,2.V),298 

276,825 

$2,797,680 

$8,249,514 

$ig,M0,945 

HAII.WAYS 

$13.t7(l.(.M     $1.5.707.727     $25,022,912     $30,2.58.177 


Toliila 


>ien  .lerKey — I'ennHylv.Tnia  H  Atlantic  II. R. — ArtlcleH  of 
conHolid.itlon  iiiorKliiK  the  I'hiladelphiii  Sr  hoiiK  Brunch  H.Ii., 
the  l'<nil»rlon  &  HiKhtHtown  K.K.,  and  the  Kinkor;i  &  New 
Klnlion  IMi.  Into  a  new  coinpuny  of  the  above  name,  have 
been    Hied   at  Trenton.   N.   ,1. 

.\nrtli  4'nroilnfi- — Southern  Ry. — Surveys  are  being  made  by 
this  company  for  the  enlarjarement  of  its  yards  at  Pomona, 
N.   C.      \V.    H.    \Vell.s,    Wahhington,    J).    ('.,   is   Ch.    lOngr.    Constr. 

(.'portrln — fJeorula  Lumber  Co. — I'lans  are  boing  considered 
by  thi.s  company  for  the  exlonHion  of  its  railway  for  several 
miles.      ,1.    .S.    Jlorcton.    Hyiomville,    C-i..    is    Mgr. 

+<'t'orKln — Ocilla  Southern  Ry. — This  company  has  awarded 
the  contract  for  the  construction  of  the  extension  of  its  line 
from  Rochelle  to  Pope  City,  about  7%  miles,  to  MARTIN 
TANKICRSLEY. 

Florida — Fort  Myers,  Marco  Bay  &  Miami  Ry. — Contracts 
will  soon  be  awarded  by  this  company  for  the  construction 
of  a  railway  from  Fort  Myers,  Fla..  via  Naples  and  Marco 
Bay  to  KverKlade.  thence  east  across  southern  Florida  to 
Miami,  about  150  miles.     W.  B.  Clay,  Arcadia,  Fla.,  is  Ch.  Engrr. 

MiHMlHMippi — New  Orleans,  Mobile  &  Chicaso  R.R. — Accord- 
ing to  press  reports  this  company  contemplates  the  construc- 
tion of  an  extension  from  Kstes,  Miss.,  to  Talla  Haga  and 
Noxapater   Swamp.      B.   V.   Wright,   I>aurel,   Miss.,   is   Ch.    Engr. 

TonnpKNee — Nashville,  Chattanooga  &  .St.  Louis  R.R. — This 
company  has  had  plans  prepared  for  the  construction  of  an 
extension  of  its  line  from  Antwerp  to  Estill  Springs,  about 
eight    miles.      H.   McDonald,   Nashville,   Tenn.,    is   Ch.    Engr. 

WiKconNin — Cashton  &  Hillsboro  R.R. — This  company  has 
applied  to  the  State  Railroad  Commission  for  permission 
to  construct  an  extension  from  Cashton  to  Richland  Center, 
about  2S  miles.     M.  M.  Cash,  Cashton,  is  Pres. 

Hawaii — Lihue  I'lantation  Co. — This  company  is  preparing 
plans  for  the  construction  of  a  railroad  on  Kauai  Island. 
Estimated    cost,    $250,000. 

ELECTRIC  RAILW  AYS 

WebHter,   Mass The   Worcester   &   Webster   St.   Ry.   Co.   has 

applied  to  the  City  Council  for  a  franchise  to  construct  an 
electric  railway  in  Webster.  F.  H.  Dewey,  Worcester,  is 
Vice-Pres. 

Depew,  K.  Y. — The  Buffalo  &  Depew  Ry.  Co.  will  soon 
award  contracts  for  the  construction  of  a  two-mile  extension 
to  its  line.     George  A.  Ricker.  Buffalo,  is  Ch.  Engr. 

ColIeKeville,  Fenu. — The  Perkiomen  Traction  Co.  is  mak- 
ing preliminary  arrangements  for  the  construction  of  an 
electric   railway   from  Collegeville   to  Schwenkville. 

Hazleton,  Penn. — The  Wilkes-Barre  &  Hazleton  Ry.  Co. 
contemplates  an  expenditure  of  $600,000  for  double-tracking 
its  entire  system.  C.  B.  Houck,  Hazleton,  is  Vice-Pres.,  Gen. 
Mgr.  and  Pur.  Agt. 

McronneUHburg-,  Penn. — The  McConnellsburg  &  Ft.  Loudon 
Ry.  Co.  has  been  granted  a  charter  to  construct  an  electric 
railway  from  McConnellsburg  to  Ft.  Loudon,  about  ten  miles. 
The  incorporators  include:  E.  J.  Post,  Washington.  D.  C,  and 
G.  A.  Harris,  B.  C.  Lamberson,  J.  L.  Patterson,  McConnells- 
burg; H.  A.  Duffy  and  D.  H.  Patterson,  Webster  Mills.  Noted 
Feb.   11. 

C'harleMton.  S.  C. — The  Charleston -Isle  of  Palms  Traction 
Co.  has  been  granted  permission  to  construct  an  extension  of 
its  line  across  the  Government  Reservation  on  Sullivan  Island. 
James    Sottile,    Charleston,    is   Pres. 

St.  PeterHliurir.  Fla. — Preliminary  arrangements  are  being 
made  by  the  St.  Petersburg  &  Gulf  Rv.  Co.  for  the  extension 
of  its  line  on  22nd  St.  to  the  ball  park  at  Coffee  Pot  Bayou. 
W.   M.   Mosedale.;  St.   Petersburg,   is  Ch.   Engr. 

Rayville,  La. — The  Rayville  Progressive  League  is  having 
surveys  made  for  the  construction  of  a  21-mile  electric  railwav 
south  from  Rayville.  Theodore  J.  Coenen  is  Pres.  of  the 
League. 

rievelantl,  Ohic»^ — The  City  Council  has  granted  a  franchise 
to  the  Cleveland  Ry.  Co.  to  extend  its  double  track  line  on 
Clark  Ave.     George  L.   Radcliffe.   Cleveland,   is  Gen.   Mgr. 

Lafnj-ptte,  Ind. — The  Lafayette  &  Northwestern  Ry.  Co.  will 
be  ready  to  start  work  sometime  in  April  on  the  construc- 
tion of  its  proposed  electric  railway  to  connect  Lafayette. 
Rensselaer.  Hammond.  Princeton.  Round  Grove  and  West 
Point.  Ind.,  and  Chicago,  111.     O.  L.  Brown  is  Gen.  Mcr. 
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Benton  Harbor,  Mich. — Henry  Deam  and  Charles  Suther- 
land. Sister  Lakes.  Mich.,  are  interested  in  the  construction  of 
an  electric  railway  to  connect  Benton  Haibor,  Sister  Lakes 
and    Keeler. 

HarrlHbnrK,  !"• — The  Southern  Illinois  &  St.  Louis  Ry.  Co. 
is  planning  to  start  work  soon  on  the  construction  of  an 
electric  railway  to  connect  Harrisburg,  Belleville,  Duquoin, 
Herrin,   Johnson   City  and   East  St.   Louis. 

Lee  Center,  III.^The  Lee  County  Central  Electric  Ry.  Co. 
contemplates  the  extension  of  its  lines  north  to  Ashton, 
Rochelle   or   DeKalb  and  south   to   Princeton. 

Peoria.  III. — The  Allen  Engineering  Co.  has  been  retained 
by  the  I'eoria  &  Chillicolhe  Electric  Ry.  Co.  to  make  surveys 
for  its  proposed  electric  railway  from  Peoria  to  Chillicolhe. 
Arthur  C.  Black  and  E.  V.  Mattice  are  interested.  Noted 
Mar.    4. 

KallHpell,  Mont. — The  construction  of  an  electric  railway 
from  Kalispell.  Mont.,  to  Spokane,  Wash.,  is  under  consider- 
ation.    Amos  L.  Thompson,  Libbey,  Mont.,  is  interested. 

-Vrcadia.  Calif. — The  Humboldt  Transit  Co.  is  securing  the 
right-of-way  for  the  construction  of  an  extension  to  its  line 
to  Arcadia.  F.  C.  Morrison,  Eureka,  is  Gen.  Mgr.  and  Pur. 
Agt. 

Meridian,  Calif. — The  Xorthern  Electric  Ry.  Co.  is  preparing 
plans  for  the  reconstruction  of  its  line  from  Meridian  to 
Colusa,  which  was  recently  damaged  by  floods.  W.  A.  Mc- 
Govern,    Chico,    is   Gen.    Mgr. 

LIGHT,  HE.4T  A\D  POWER 

^Vate^b^^y,  Conn. — Bids  will  be  received  by  the  Board  of 
Education  until  5  p.m..  Mar.  13,  for  the  heating  and  ventilating 
plant  and  the  mechanical  equipment  for  the  Clark  School 
on  Scovill  St.  Louis  A.  Walsh,  ,'>!  Leavenworth  St.,  is  Arch, 
and   R.   D.  Kimball  &  Co.,  Boston,  Mass.,   is   Engr. 

-A^Kinj^s  Park,  X.  Y. —  (Official) — Bids  will  be  received  un- 
til 2:30  p.m..  Mar.  IS,  by  the  State  Hospital  Commission, 
Capitol,  Albany,  for  heating,  plumbing  and  electrical  work  in 
a  new  building  for  chronic  patients  at  Kings  Park  State  Hos- 
pital. Lewis  F.  Pilc.her  is  State  Arch.  E.  S.  Elwood  is  Secy, 
of  the  State  Hospital  Comn. 

»w  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  until  3  p.m..  Mar.  1.5,  by  C.  B.  J.  Snyder,  Siipt. 
of  school  Bldgs.,  P.-irk  Ave.  and  .'JSth  St.,  for  electrical  work 
in  Public  School  No.  5,  Tillary,  Bridge  and  Lawrence  St.,  and 
Public  School  15S.  Belmont  Ave.,  Ashford  and  Warwick  St., 
Borough   of   Brooklyn. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  opened  Feb.  24  by  the  Board  of  Trustees,  Bellevue 
and  Allied  Hospitals,  for  electrical  work,  additional  gas 
piping,  etc.,  in  the  main  building  of  the  Harlem  Hospital  as 
follows:  Lord  Electric  Co..  $4S80;  A.  J.  McCuIIough,  $4495; 
Frank  Nebeling,  $4401;  E.  J.  Electric  Co.,  $4625.  Noted  Jan. 
21,   Feb.    4   and   IS. 

RIverhend,  >'.  V. — The  Riverhead  Electric  Light  Co.  con- 
templates the  installation  of  one  19x20-in.  Skinner  universal 
engine  directly  connected  to  a  140-kw.  two-phase  60-cycle 
2300-volt   generator.   F.   Carl   Hallett   is   Mgr.   and   Supt. 

+Batler,  N.  J.^ — The  Borough  Council  has  awarded  the 
contract  for  the  installation  of  a  municipal  electric-light 
plant  to  the  AVATSON-FLAGG  E.VGINEERLVG  CO.,  27  Thames 
St.,  New  York,  N.  Y.  The  cost  of  the  work  will  be  about 
$50,000.     Noted  Feb.   4. 

BronnHville,  Penn. — Press  reports  state  that  the  H.  C. 
Prick  C'oke  Co.  is  having  surveys  made  with  a  view  to  secur- 
ing options  on  power  sites  along  the  Monongahela  River. 
It  is  understood  that  a  power  plant  to  supply  energy  to  the 
63  plants  owned  and  operated  by  the  H.  C.  Frick  Coke  Co. 
will    be   built. 

Blackville.  S.  C. —  (Official) — Bids  will  be  received  until 
Mar.  15  for  improvements  to  the  electric-light  plant  in  Black- 
ville.     J.   .M     Farrell    is   Chn.   of   the   Bd. 

Pablo  Beach,  Fla. — See  item  under  "Sewers." 

Lake  fharleH,  La. — The  City  Council  has  granted  a  fran- 
chise, so  it  is  reported,  to  W.  K.  Barrett  for  the  construc- 
tion of  a  gas  manufacturing  plant  and  distributing  system  in 
Lake  Charles.     Andrew  Cook  is  City  Clk. 

Holland,  Mich. — The  Board  of  Public  Works  is  considering 
the  construction  of  a  new  fireproof  power  house  for  the 
municipal  electric-Ilght  plant  to  replace  the  present  building 
on  East  Fifth  St.  The  estimated  cost  is  $25,000.  H.  Naverhuis 
Is  City  Engr. 

AMhIand,  Wl«. — The  Board  of  Supervisors  of  Ashland 
County  has  engaged  Vaughn,  Meyer  &  Sweet,  1007-1009 
Majestic  Bldg.,  Milwaukee,  to  prepare  plans  and  award  con- 
tract.s  for  all  electrical  work  and  fixtures  for  the  new  $275,000 
court  house  now  In  course  of  construction  . 

^Blaekcreek.  Win. — The  Village  Board  has  awarded  the 
contract  for  the  Installation  of  a  municipal  electrlc-llght 
plant    to    the    F"  )SS   GAS    KNOI.Vn    CO.,    Springfield,    Ohio. 

4iMnnltono<-,  Wi*. — The  C.  Relas  Coal  Co.  has  awarded  the 
contract  for  the  construction  of  an  electric  power  plant  at 
Its  coal  dock.  Manitowoc,  to  the  Al-LlS-Cil ALMERS  CO.,  Mil- 
waukee. The  unit  Includes  a  steam  engine  and  a  4nn-kw.  gcn- 
erntor.  The  contract  for  a  new  coal-handling  bridge  and 
other  alterations  in  the  dock  h.-is  been  awarded  to  the  MEAD- 
MORRISO.N  MFG.  CO.,  Boston,   .Masis.     Noted  Doc.  10. 

Markeaan,  Wi«. — The  \rarkp.san  Electric  Co.,  recently  In- 
corporated with  a  capital  stock  of  $15,000,  will.  It  Is  reported, 
equip  an  electrlc-llght   plant. 

Poynette,  \%I«.^A  franchise  has  been  granted  to  the 
Poynette  Electrical  Co.  to  construct  and  operate  an  electrlc- 
Utfht  and  power  plant  for  commercial  purposes.  Water  rights 
hnvo  been  securfd,  and  generating  equipment  will  be  Installed 
and  transmission  lines  built.  Perry  L.  Speed  I.h  i'res.  of  the 
company. 

Baffalo,  Iowa — The  citizens  have  voted  In  favor  of  Issuing 
$10,000  In  bonds  to  be  used  for  the  Inslallntlon  of  a  municipal 
electrlc-llght   plant. 


Council  Bluffs,  lona — It  is  reported  that  the  City  Council 
is  considering  the  installation  of  a  municipal  electric-light 
plant.      E.    E.    Spetman    is   City    Engr. 

Schleswie,  Iowa — At  a  recent  election,  the  citizens  voted 
in  favor  of  issuing  $16,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  installation  of  a  municipal  electric-light 
plant.     B.  M.  Ambresen  is  City  Clk.     Noted  Feb.  4. 

La  Crosse,  Kan. — R.  M.  AVilson,  Sterling,  Kan.,  has  bought 
the  municipal  electric-light  plant  from  the  city,  and  has 
agreed  to  equip  and  operate  a  $6500  ice  plant  in  connection 
with  the  lighting  system. 

Chadron.  Xeh. — Press  reports  state  that  the  Chadron  Ice  & 
Creamer.v  Co.  is  considering  the  construction  of  an  electric- 
light  plant  and  ice  factory  at  a  cost  of  about  $60,000.  C.  P. 
Coffee  is  Pres. 

.Minto,  X.  D. — It  is  reported  that  plans  are  under  considera- 
tion for  the  installation  of  an  electric-light  plant  in  Minto. 
Energy  to  operate  the  system  will  be  secured  from  the  muni- 
cipal plant  in  Grafton. 

Cuniby,  Tex. — It  is  reported  that  the  Cumby  Electric  Light 
Co.  will  rebuild  its  power  and  light  plant  which  was  recently 
destroyed  by  fire. 

+GaIveston,  Tex. — The  Board  of  City  Commissioners  has 
awarded  the  contract  for  heating  and  plumbing  equipment  in 
the  new  city  hall  to  the  COMPTON  PLUMBING  CO..  Galveston, 
at  $16,965.  Other  bidders  were:  C.  C.  Hartwell  Co.,  .New 
Orleans,  $16.4S7,  and  Kennison  Bros.,  Dallas,  and  the  Warren 
Co.,   Houston,   $16,648.      John   D.   Kelly   is   City  Clk. 

Roxton,  Tex. — It  is  reported  that  the  Texas  Power  &  Light 
Co..  Dallas,  will  install  an  electric-light  plant  in  Roxton.  P. 
R.  Slater,  Dallas,  is  Gen.  Supt.  Texas  Power  &  Light  Co. 

Loveland.  Colo. — At  the  election  to  b"e  held  Apr.  6  the  citi- 
zens will  vote  on  the  question  of  issuing  bonds  to  be  used  for 
the  construction  of  a  municipal  electric-light  plant.  The  esti- 
mated cost  is  $79,000. 

Leniston,  Idaho — The  Lewiston-Clarkston  Transit  Co.  has 
been  incoiporated  for  the  purpose  of  constructing  and  main- 
taining electric  transmission  lines  from  Lewiston  to  Orchard 
Tracts,  thence  to  Asotin,  Wash.,  through  Clarkston,  Wash.  The 
company  has  a  capital  stock  of  $500,000.  Among  those  in- 
terested are:  A.  G.  Nortz,  Pres.,  E.  H.  Nortz  and  Eugene  Z. 
Cox.  H.  C.  Hartung  will  have  charge  of  the  construction 
work. 

\Vashtucna.  Wash. — The  Washtucna  Electric  Light  & 
Power  Co.  plans.  <luring  the  coming  summer  to  build  a  con- 
crete penstock  and  install  a  new  water  turbine.  Robert  E. 
Mulligan  is  Mgr.,   Supt.  and  Cont.  Agt. 

Long  Beach,  Calif. — The  Long  Beach  Consolidated  Gas  Co. 
has  applied  for  permission  to  issue  $100,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  extensions  and  improvements 
to  the   plant. 

BRIDGES 

Northampton,  Mass. — The  Commissioners  of  Hampshire 
County  have  voted  to  repair  the  Connecticut  River  Bridge  at 
a  cost  of  about  $50,000,  and  have  engaged  John  R.  Worcester 
&  Co.,  79  Milk  St.,  Boston,  to  take  charge  of  the  work.  Noted 
Dec.  18,  1913,  Jan.  7  and  Feb.  18,  1915. 

■West  Groton,  Mass. —  (Official) — Bids  will  be  received  until 
Mar.  29  by  the  towns  of  Shirley  and  Groton  for  the  construc- 
tion of  a  bridge  over  the  Squannacook  River  at  West  Groton. 
Burtis  S.  Brown,  88  Broad  St.,  Boston,  is  Engr.  in  Charge. 

New  York,  N.  Y. —  (Borough  of  Richmond)  —  (OflTicial)— Bids 
will  be  received  until  2  p.m..  Mar.  18,  by  F.  J.  H.  Kracke,  Comr. 
of  Bridges.  Municipal  Bldg.,  Borough  of  Manhattan,  for  ad- 
ditions and  repairs  to  the  south  approach  of  the  Fresh  Kills 
Bridge  over  Richmond  Creek.  Borough  of  Richmond. 

Far  Hills,  N.  J. — It  is  reported  that  the  Board  of  Chosen 
Freeholders  of  Somerset  County,  Somervllle,  has  decided  to 
liuild  a  reinforced-concrete  bridge  over  the  North  Branch 
River  between  Bernards  and  Bedminster  Townships.  It  will 
be  27   ft.   wide  with  a  6-ft.   walk. 

Hlghtstown,  >r.  J. — Press  reports  state  that  the  Board  of 
Chosen  Freeholders  of  Mercer  County.  Trenton,  has  ordered 
the  County  Engineer  to  prepare  plans  for  rebuilding  the  Main 
St.  Bridge  at  Hlghtstown.  Theodore  Tobish,  Trenton,  is 
County  Engr. 

Mount  Holly,  N.  J. — (Official) — The  Board  of  Chosen  Free- 
holders of  Burlington  County  received  bids  for  repairs  to  the 
Mullica  River  Bridge  as  follows:  Kellev-McFeeley  Co.,  Cam- 
den, $99,900;  E.  S.  Bader,  Atlantic  City,  $92,000;  Bridgeton 
Construction  Co.,  Bridgeton,  $84,700;  Atlantic  Construction  & 
Supply  Co..  Atlantic  City,  $93,000;  I'^dward  Fay  &  Son, 
Philadelphia,  Penn.,  $74,812.  The  lowest  bids  received  for 
the  construction  of  a  concrete  bridge  at  Medford  and  for  a 
concrete  bridge  at  Bucks  Cove  were  those  of  Rees  &  Taylor, 
Trenton,  at  $2699  and  $1798  respectively.  James  Logan  Is 
County  Engr. 

Soinerrllle.  N.  J. — The  Board  of  Chosen  Freeholders  of  So- 
merset County  will,  according  to  press  reports,  replace  the 
BlackvvoUs  Mills  Bridge  between  Hillsborough  an<l  Franklin 
Townships  with  a  steel  I-beam  bridge.  It  will  be  about  103 
ft.    long   with   a   30-ft.   roadway. 

Suniervllle.  N.  J. — The  Board  of  Chosen  Freeholders  has  in- 
structed the  (\)untv  Engineer  to  prepare  jilans  for  n  concrete 
arch  to  bo  built  over  Peters'  Brook  on  Cliff  St.  It  will  be  a 
60-ft.  span  with  a  30-ft.   roadway  and  two  10-ft.  sidewalks. 

Trenton,  !V.  J.— (Omclal)— Bids  will  be  recelveil  until  2:30 
p.m..  Mar.  23,  by  the  Board  of  Chosen  Freeholders  of  Mercer 
County  for  the  construction  of  a  KO-ft.  reinforco.l-con.rete 
bridge  over  Sanhican  (""reek  at  Lee  Ave..  Trenton.  It  will  be 
no  ft.  wide.  Including  two  10-ft.  sidewalks.  The  estimated 
cost  Is  $11,500.  Theodore  Tobish  Is  County  Engr,  Noted 
July   2,   .Sept.    17   and    Dec.    31,    1914. 

Meadvlllr,     i'enn.      (OlIlclaD— Bids     will     be    received     until 
Mar.    27    l.y    the    Supervisors    of    lOiist    Mead    Township    at    the 
election    house.    East    Mead    Township,    for    the   construction   of 
a  cdiK'rete  bridge.     Plans  on  file  with  the  County  Coniinls.slon 
ers  of  Ciawford  County,  Mendvllle, 
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lliMtlliiu  l.rrril.  Va.--  ( I  >ntolnl )  — llliU  will  Ih<  rm'«lv<«l  nil- 
til  noon.  Mmi.  is.  \'\  till'  <'l<'ik  of  llin  nnilll  Com  I  of  ('aiollMn 
County,  for  iIh-  .-ohhI  lu.Uon  of  u  To-ft  mI.tI  lirlilK'-.  I'oinirln 
■Ul>«l>  iirtiiii-.  uvi'i  lliu  Noilh  Anna  Klvor  lii'twoxn  ('iiKilliia 
nlitl  lliiitoviM  CuuiitloM.  Tlio  ClUlilicy  Co..  KU-IiiiioikI,  In  Kiiki.- 
In-Cliiii  Ko. 

Ilunlrltr.  Va. —  lil<lii  will  be  rofolveil  until  Mnr.  13  hv  tlio 
riork  of  tlir  Cln-uU  Court  of  Houtliaiiipton  County,  Couriliinil, 
for  tho  ronnlrucllon  of  ii   f>fi-fl.    ntrnl   l>ilfl(t<'   ni'iir   llurili-Mf. 

(onrHnnil.  \a  IIIiIh  will  !■«  rrrolvaxl  iinlll  .Mm.  I  II  l>v  llio 
Clprk  of  th.<  CIumiII  Co\iil  of  .Soiilhixnplon  Covinlv.  for  Iho 
oonMtiiK'tlon  of  Ik  UT.fl.  NtD'l  liililur  noiii  SiMitlH  .>4l<lliiK.  <). 
P.  Colriiuin,    KIt'liinonil.   In  Stnli<   lllKluviiy  Coinr. 

Al.akr  (hnrlrn.  I.n.  lOinrliil)  IIIiIm  will  In-  r<<i-i<lvi<il  iiiilll 
10  n.ni  .  Apr.  (i.  by  tlio  1'oIIit  .Iiiry  of  <'alrH»li>u  Piirlnh  for 
th*  ooMntriu-tlon  of  a  HtrrI  hlKtiway  kwIiik  lirlilK''  over  Mlaok 
Hnyou  on  Highway  .No.  <,  K.  r.  IIoiinc  Im  Clk  of  llu'  t'olli-n 
Jury  Koi-  fdrtluT  Information,  nc-i-  advrrtlncniriit  unilor 
"ContrarlH    To    H.-    l.«<t." 

Xrw  Orlrana.  I.a.  Tl)«<  New  OrlcanH  Ry.  &  LiKht  Co.  haH 
•ntcrcil  Inio  an  aKK'onuMit  with  tlio  city  to  liullil  a  new  foot 
brItiKo  aiMoxM  tlio  Now  Itaiiln  at  W'oKt  Kn«l  Jnut  north  of  tho 
iiroiiont  InlilKo.  W  J.  Ilanloo  Ih  City  I'.nm.  M.  S.  .Sloan  In 
SIki     of    tho   Now    OiioaiiM    l!>.    Co.      .Nolo. I    Oct.     1. 

Haiirr«vtllF.    Trnn.-COlllclan       Itldx    will    l<o    ri Ivoil    until 

Mar  ii)  by  tho  Krlduo  Coninilttoo  of  HawklnH  County  for  tho 
coniitt  urtloii  of  a  Mtool  brldKO.  concroto  inaHonry  mibxlrucluro, 
about  4t;on  ft  Iohk.  .utohh  tho  Holnlon  Illvor  at  a  point  In 
HnwkliiN  Count  V  on  Itio  VliKlnIn  *  SoulhwcHtorn  Ry.  Albert 
I^ronx  Is  Chii.   of  Iho    Itrlilto  Com. 

^nutvllnii  «iprrn,  K).-  (OUblMl)  Tho  KiKcal  Court  of  W.nr- 
r»n  County  rooolvoil  tho  followInK  bids  for  tho  HuporHtrurture 
of  a  throo-span  brldno.  L'M>  ft.  lonn  and  is  ft.  wide:  V'lN- 
CENNKS  BHinCIO  CO..  Vliu-onnos.  Ind..  Jfi.TIS  (awarded  con- 
trnot):  Ka.«t  .st.  I.ouls  Brldno  Co,  lOast  .St.  I-ouIh.  III..  $r>ri:;2: 
Miller  *  Horoherdlnn.  St.  I.oui.s,  Mo.  $f..".:'r. ;  UouIhvIHo  Hrldjte 
Co..  I.onlsvlllo,  Jt'.t>tiJ:  OroKonIa  Hrlilno  t'o.,  Lebanon,  Ohio, 
|«T00:  Central  Stato.s  Hriiliio  Co.,  Indlanapoll.s,  Ind.,  JfiSTf.; 
Virginia  BrldKo  \-  Iron  Co.,  Uoanoke.  Va..  $717n;  MiH.souri 
BrlOKe  COj  St.  I.ouls.  $77"Jt>;  Meserve  Bridge  Co..  Cincinnati, 
Ohio,  $S.^r.^':  \V,  T.  Youhh  Bridge  Co.,  Nashville.  Tenn.,  Jst9fi2 
The  contract  for  ropalrln>r  tho  piers  of  the  old  bridge  was 
awarded  to  MlUrHY  BUOS..  BowllnK  Green.  M.  H.  Crump 
Is   County    Kd.    i:ni;r.      Noted    Feb.    II. 

.(■htnlitiln.  t»hlt> — It  is  reported  that  the  Board  of  Commis- 
sioners of  .\shtabula  County.  Jefferson.  Is  considerlnir  the  con- 
struction of  a  brldKO  over  Ashtabula  Creek  between  Ashtabula 
and   riyniouth   Townships. 

Canton,  Ohio — The  Board  of  Commissioners  of  Stark 
County  contemplates  the  construction  of  a  brldpre  over  East 
Creek  at  Klphth  St..  Canton.  M.  V.  Crowl  is  a  member  of 
the  Bd. 

Cleveland,  Ohio — (Otiicial)— Bids  will  be  received  until  10 
a.m..  Mar.  20.  by  the  Board  of  Commissioners  of  Cuyahopa 
County  for  bridpe  work  on  Green  Rd.  No.  1  and  on  Station 
Rd.      K.    G.    Krause    is   Clk.    of  Conirs. 

^Cleveland,  Ohio— It  is  reported  that  the  contract  for  the 
construction  of  the  steel  superstructure,  east  and  west  sec- 
tions, of  the  Clark  Ave.  Viaduct,  has  been  awarded  to  the 
KI.NG  BRIDGE  CO..  Cleveland,  at  $4,S7.S60.  Other  bidders 
were:  McClintic-Marshall  Co..  I'ittsburRh.  I'enn..  $.")i:!.210: 
.\nierican  Bridge  Co..  New  York.  N.  Y..  $52.">.460:  Strobel  Steel 
Construction  Co.,  Chicago,  111.,  $r>S4,6S0.     Noted  Feb.  4. 

Hamilton.  Ohio — (Official) — AVe  are  advised  by  Fred  M. 
Hanimerle.  Enpr.  of  Butler  County,  that  new  bids  for  the 
construction  of  the  AVoodsdale  Bridpe  will  be  received  about 
Apr.  17.  It  will  be  of  concrete,  six  100-ft.  spans.  The  esti- 
mated cost  is  $S5.000.  The  contract  for  this  bridge  was 
awarded  a  few  months  a+sro  to  the  A.  J.  Yaw^er  Co.,  Indian- 
apolis, Ind..  but  a  recent  court  decision  declared  the  award 
Invalid.     W.  AV.  Crawford  is  County  Audr.     Noted  Feb.  2.5. 

♦Port  WaHhinKton,  Win. — The  contract  for  the  construc- 
tion of  a  bridpe  at  Grand  .\ve..  Port  Washington,  has  been 
awarded  to  JOSEPH  rEBBl.NG,  Port  Washington.  The 
structure   will   be  of  concrete. 

+.\namoMa,  Iowa — (Odicial) — The  Board  of  Supervisors  of 
.Tones  Countv  has  awarded  the  contract  for  the  construction 
of  Bridge  No.  96  to  WILLIAM  FLAHERTY,  Anamosa,  at  $2139: 
the  contracts  for  Bridges  Nos.  107.  109  and  110  to  V.  L. 
HACSSEN,  Monticello.  Iowa,  at  iSSU  for  the  three.  Noted 
Feb.   25. 

Dm  Moines,  lon-n — The  Board  of  Supervisors  of  Polk 
County  has  ordered  the  County  Engineer  to  prepare  plans  at 
once  for  14  new  bridpes  to  replace  those  destroyed  by  the 
recent  floods  and  ice  jams.  They  will  be  built  under  the  Su- 
pervision of  the  State  Hiehway  Commission. 

>ew  Hampton.  Iowa — Rids  will  be  received  until  1:30  p.m., 
Apr.  7.  by  P.  E.  McGinn,  Audr.  of  Chickasaw  County,  for  the 
construction  of  five  steel  truss  bridges  and  structural  steel  for 

10  I-beam    bridpes. 

Vinton.  Iowa — The  Board  of  Supervisors.of  Benton  County 
has  passed  a  resolution  of  necessity  for  the  construction  of  a 
(tO-ft.  concrete  arch  with  24-ft.  roadway,  in  Canton  Township 
to  replace  the  present  Pearl  St.  Bridge  over  Bear  Creek, 
Shellsburp.     The  estimated  cost  is  $fi0O0. 

MInnrapoIin.    Minn. —  (Official) — Bids   will   be   received   until 

11  a.m..  Mar.  15.  by  the  Board  of  Commissioners  of  Hennepin 
County  for  removing  cid  Bridge  No.  339  and  constructing  a 
new  bridge  in  its  place  over  County  Ditch  No.  10,  Rd,  No.  S3. 
A.  P.  Erickson  is  (Tounty  Audr. 

^Klk  Point.  S.  D. —  (Ofllcial) — The  Commissloner.s  of  T''nion 
Countv  have  awarded  tho  contract  for  the  construction  of 
countv  bridges  during  1015  to  the  WESTERN  BRIDGE  &  CON- 
STRrCTION  CO.,  Omaha,  Neb.  Edward  Holden  is  County 
Audr.     Noted  J.an.   7. 

♦Parker.  S.  D. —  (Official) — The  Board  of  Commissioners  of 
Turner  County  has  awarded  the  contract  for  bridge  construc- 
tion during  1915  to  the  FEDERAL  BRIDGE  CO.,  Dcs  Moines, 
Iowa.     Noted  Feb.  25. 


rntniliT.  >.  !».-  ItldM  will  bo  ro.olvod  until  Apr.  «  by  \V  W. 
l''olr<c'M.  AiKli  of  I'onililiui  <'ounty,  for  I'onNtructInK  novom 
brIiluoN. 

Nt.  Juarph,  .tlu.-  It  In  roporlml  that  Iho  Public  Korvlce  Coin- 
iiilHHlon  luiN  orilorod  the  conNtructlon  of  two  vlaductH;  one  to 
1x1  on  South  Sixth  HI.  and  liiterMiict  tho  Mocond  one  at  Monterey 

SI      Tlio  oHilnii I  <oHt  of  Iho  two  Im  |.ir.O,000.     Charloii  Catnp- 

lioll   Im  CItv    l':nKr. 

♦  Mnpiilpn,  Okln.-  Tlio  ConinilNHloiwrH  of  Crook  <'ounly  liavo 
MWaiclid  till-  t'ontiart  for  Iho  conMl  riiot  Ion  of  a  brIriKo  over 
tho  CIniarKin  Klvor  to  Iho  BOA  It  I '.MA  .N  BKIHGIO  CO..  Okla- 
lionia,    okia,    at    about     127,000.       .N<ilo.l    Kept.     17,     I9H. 

Nrnttlr.  \\  niih.~  'llio  CItv  Colin. 11  ban  liiHtrii.te.l  the  Bf.ar.l 
of  Public  WoiUh  t.>  a.lvoitlKi'  for  bl.lx  for  the  .'onHlruct Ion  of 
11  |4.'i.000  ilrawbildKo  over  thu  DuwatnlHh  Wat.-rway  at  lOlghth 
Av«.,  .S.  A.  L.  Valentino  Ih  Chn.  lid.  of  Pub.  WKh.  Noted 
Nov.    12. 

Npokanr.  W  aah. —  It  Ih  reported  that  blilN  will  he  received 
until  .Mar.  I.',  by  tho  City  ConimlHHionerM  for  Iho  conMtriictlon 
of  a  Blool  brl.lgo  ovor  tho  Spokane  River  n.'ar  the  pronont  Nine 
Mllo   ItrblK.v      Morton   .Macartney    Ih  City    lOngr.      Noto.l   Jan.    14. 

'i'noonia,  \\  axii.  The  lloaril  of  (^oinmlHHioiiorH  of  Pierce 
Com, IV  hax  .l.-<|.lo.l  to  rebuild  tho  .Michel  Itlv.r  Itrldge  on  the 
.Mt.  Tiii'oina  Rd.  at  an  oHt linat.il  coHt  of  t'-i->. (><><>■  It  Is  Htat.Ml 
that  IiIiIh  will  bo  aske.l  as  Hoon  as  planM  arc  coni|)leted.  D.  II. 
Whit.'   Ih   County    ICngr. 

♦  i*ortlnn<i,  Orr. — The  Columbia  River  Interatute  Bridge 
CominlsHlon  liaH  awarded  contractH  for  the  conHtructlon  of  I  lie 
bridge  bolw.-on  Portland  and  Vancouver,  Wa»h.,  to  the  fol- 
lowing: Htool  for  till-  ni.ain  rivor  span,  1".  S.  STEEL  Pltf)!!- 
I'CTS  CO.,  no  Church  St.,  .Now  York,  ,N.  Y.,  $117.31fi;  erection 
of  main  span,  PORTER  BROS.,  Portland,  $99,S29:  .steel  for 
slough  span,  NORTHWE.ST  .STEEL  CO.,  Portland,  $:i»,140: 
erection,  PORTER  HUO.S  ,  $1S,5S7;  m:iln  river  and  Hloiigh 
.substructures.  PACIFIC  HRIIiGE  CO.,  Portland,  $319,415  and 
$119,759  re.spocflvelv;  embanknx^nt,  TACOMA  DREDGI.NG  CO.. 
Tacoma,  Wiish.,  $15S,2M:  floor  on  steel  structures,  WARRICN 
CONSTRUCTION  CO.,  Portland,  $H2,S03.  .Noted  Oct.  1 G,  191.'!, 
Jan.    15  and   Nov.   26,   1914:   Jan.   14,   1915. 

I.OM  AngeleM.  Cnlif. — It  is  reported  that  the  Board  of 
.Supervisors  of  Los  .\ngele.s  County  will  soon  advertise  for 
bids  for  the  construction  of  two  relnforced-concrete  bridges, 
one  over  San  .\ntonio  Wash  on  Foothill  Blvd.,  Road  Dist.  No. 
112,  and  the  other  over  Coyote  Creek  on  ("ypress  Ave.  Both 
bridges  will    be   60   ft.    long  and    25   ft.   wide. 

I.f>M  .\nerlpH,  <'alif. —  The  City  Council  .Tnd  the  railway  and 
street  railway  comiianies  jilaii  th<;  construction  of  a  $500,000 
viaduct  at  East  Seventh  .St.  over  the  tracks  on  both  sides  of 
the    Los   Angeles   RiVer.      Homer   Hamlin    is   City   Engr. 

Frederlcton,  X.  n. —  (OITicial) — Bids  will  be  received  until 
noon,  JIar.  ;!I,  by  the  Department  of  Public  Works,  for  the 
construction  of  the  steel  superstructure  of  Merritt  Bridge 
at  Armstrong's  Corner,  Parish  of  Petersville,  Queens  County, 
N.  B.  It  will  be  a  riveted  truss  span  94  ft.  long.  John 
Morris.sy  is  Minister  of  Pub.  Wks. 

KingHton,  Ont. —  (Official) — Bids  will  be  received  until  4 
p.m..  Mar.  IS.  by  the  Department  of  Public  Works,  Ottawa, 
for  tlie  construction  of  the  superstructures  of  two  steel 
through-truss  bridges,  and  of  one  steel  single-leaf  .Straus.s 
trunnion  bascule  bridge  over  the  Cataraqui  River  at  Kingston. 
R.  C.   Desrochers,  Ottawa,  is  Secy.  Dept.  of  Pub.  Wks. 

AVATER  SUPPLY — IRRIGATIOX 

'AFiteliburg,  MaMM. — Bids  w-ere  received  by  the  Board  of 
Water  Commissioners  for  the  construction  of  the  Ashby 
reservoir  as  follows:  E.  W.  Foley  Construction  Co.,  71  Wall 
St.,  New  York.  N.  Y.,  $99,105;  International  Construction  Co., 
Boston,  $104,994:  Hassani  Paving  Co.,  Worcester,  $107,1.'!6: 
De  Onfro  Bros.,  Leominster,  $111,566:  Perini  Construction  Co., 
Ashland,  $113, S58:  BarroUv  &  Ingersoll,  Rochester,  N.  Y., 
$115,464;  Joseph  Long  &•  Co.,  Leominster,  $1]7,4.'{S;  Russo  <& 
Barker  Construction  Co.,  Hudson,  N.  Y„  $119,139;  R.  F. 
Hudson,  Melrose,  $120,597;  Doolittle  &  Garland.  Ohio,  $121,455; 
Coleman  Bro.s.,  Boston,  $125,710;  Bruno  &  Petitti,  Boston, 
$127,723:  P.  E.  Bessman  Co.,  Baltimore,  Md.,  $134,290;  F.  .V. 
Gammino,  Providence,  R.  I.,  $137,463;  Philip  Cenendella,  Mil- 
ford,  $137,4.S9:  R.  H.  Newell  &  Brock,  Uxbridge,  $139,336;  C. 
W.  Blakeslee  &  Co.,  New  Haven,  Conn.,  $153,884;  H.  P.  Cum- 
mings  Construction  Co.,  W'are,  $154,998;  Frazer-Bruce  Co., 
aiontreal,  Que.,  $156,117  and  John  Marsh,  Southbridge,  $178,961. 
Metcalf   &    Eddy,   Boston,   is   Consult.    Engr.      Noted   Jan.    21. 

Lowell.  3IaHN. — .\n  appropriation  of  $225,000  for  the  con- 
struction of  a  purification  plant  for  the  water  s.vstem  is  being 
sought  from  the  State  Legislature.  Robert  J.  Thomas  is  Supt. 
of   the  Water   Dept.      Noted   July   9.    1914. 

Worcester.  Mbmn. — The  City  Council  has  authorized  an  ap- 
propriation of  $85,000  for  the  improvement  and  extension  of 
the  water  system.     F.  H.  McClure  is  City   Engr. 

+  Meriden,  Conn. — The  contract  for  constructing  a  pump 
house  at  Hough  Mills  has  been  awarded  to  LEWIS  A.  MILLER, 
26  Church  St.,  Meriden.  W.  S.  Clarke  is  Citv  Engr.  Noted 
Jan.   14. 

BufTalo.  X.  Y. — A  bond  issue  of  $569,382  has  been  approved 
by  the  Finance  Committee  of  the  Board  of  Aldermen.  The 
proceeds  will  be  used  for  the  improvement  of  the  water  svs- 
tem.      Daniel   J.   Sweeney   is   City   Clk. 

♦-^Lyonn.  X.  Y. — Contracts  have  been  awarded  to  the  KEN- 
NEDY-HAMILTON CO..  Utica.  at  $36,734  and  $79,014  for  con- 
structing the  water  and  sewer  systems  respectively.  The  con- 
tract for  constructing  the  sewage  di.sposal  plant  has  been 
awarded  to  the  LEARY-MORRISON  CO.,  Rochester,  at  $37,- 
492.     Bids  opened  Mar.   3.     Noted   Feb.   11. 

-A^MIddletown.  X.  Y. —  (Official) — The  low  bidder  for  laying 
20-in.  c.i.  water  mains  was  P.  L.  Braunworth,  Montclair,  N.  J., 
at   $9888.      Bids  opened   Feb.   20.     Noted   Jan.    21. 

Sidney.  X.  Y. —  (OfficiaD^The  State  Conservation  Commis- 
sion has  approved  i)Ians  for  the  construction  of  a  municipal 
water  system.  The  Commission  also  requires  the  installation 
of  a  filtration  plant.  Henry  W.  Tavlor.  100  State  St.,  Albanv,  is 
Engr.      Noted    July    30.    1911. 
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WaterTliet.  X.  Y. — The  Baxter  Bill,  which  allows  the  city 
to  issue  $62'). 000  in  bonds,  the  proceeds  of  which  will  be 
used  for  the  construction  of  a  new  water  system,  has  been 
reported  to  the  House  by  the  committee.  Frank  Heis  is  City 
Ensr.      Noted   Nov.   .5   and   Dec.   24.    1914. 

Boonton.  X.  J. —  (Official) — Plans  are  being  prepared  by 
Charles  A.  Van  Keuren,  City  Engr.,  Jersey  City,  and  will  be 
ready  about  Apr.  1  for  the  construction  of  a  6-ft.  steel  pipe 
line  12  miles  long  to  carry  water  from  Boonton  to  Jersey 
City. 

Clinton.  X.  .1. — Bids  will  be  received  until  2  p.m..  Mar.  12, 
bv  the  Board  of  Managers  of  the  New  Jersey  State  Hospital 
fcv  drilling  three  wells  for  the  water  system.  Scott  Scam- 
nr.ell   is  Secy. 

+CIinton.  X.  J. —  (Official) — The  contract  has  been  awarded 
to  the  SUBfRBAN  ENUINEERING  CO..  New  York.  N.  Y..  at 
?7015,  for  making  extensions  to  the  water  system  at  the  New 
Jersey  Reformatory   for  Women.     Noted  Feb.   25. 

KicfKewooil.  X.  .1. — The  Board  of  Public  Utility  Commission- 
era  iia.s  ordered  the  Bergen  Aqueduct  Co.  to  make  extensions 
lO  Us  t.ystem  at  Glen   Rock. 

ilelle-vne,  Penn. —  (Official) — The  Ohio  Vallev  Water  Co.  has 
vetp.Jned  Chester  &  Fleming.  Engr..  Pittsburgh,  to  prepare 
plans  for  the  construction  of  a  new  16-in.  main  to  be  con- 
structed under  the  Ohio  River  from  the  pumping  station  on 
Neville   Island  to  Bellevue. 

Takoina  Park,  D.  C. — The  water  system  will  be  improved 
at  an  estimated  cost  of  $18,500.  Harry  Stevens  is  Consult. 
Engr.      Noted    Jan.    14. 

Cirantsvlile,  AV.  Vn. — At  an  election  held  recently  the 
citizens  voted  in  favor  of  issuing  $10,000  in  bonds.  The 
proceeds  will  be  used  for  the  construction  of  a  water  system. 
.X.Hhevllle.  X.  C. — Bids  will  be  received  until  Mar.  22  by  F. 
L.  Conder.  Citv  Clk.,  for  c.-i.  pipe  and  specials  for  the  water 
department. 

Bradentown.  Fla. — The  city  plans  to  enlarge  the  water  sys- 
tem ^  building  will  be  congti  ucted  and  boilers  and  pumps 
installed.  The  estimated  cost  is  $8000.  W.  H.  Tracy  is  Comr. 
of  Pub.  Wks. 

Vivian,  L.a. — Bids  will  be  received  until  Mar.  16  for  the 
purchase  of  $35,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  the  construction  of  a  water  system.  J.  D.  Houston  is 
Town  Clk.     Noted  Dec    10. 

Knoxville,  Tenn. — A  bond  election  will  be  held  to  vote  on 
the  question  of  issuing  $500,000  in  bonds.  The  proceeds  will 
be  used  for  the  extension  of  the  water  mains.  Installing  a 
pump  at  the  river  station,  installing  gate  valves,  hydrants 
and  meters.     .1.  B.  McCalla  is  City  Engr.     Noted  Aug.  20. 

NaxliTille.  Tenn. — The  Board  of  Commissioners  contem- 
plates issuing  $300,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  the  installation  of  an  engine  at  the  pumping  sta- 
tion with  a  daily  capacity  of  20,000.000  gal.  W.  W.  Southgate 
is  (iity   Engr. 

+Hoili;envllle,  Ky. — The  contract  has  been  awarded  to  J. 
W.  and  A.  SNYDER.  Taylorsville.  at  $14,300  for  constructing  a 
water   system.      Noted   Sept.    24. 

Belleville.  Ohio — (Official)— Bids  will  be  received  in  April 
for  gas  engine  driven  pumps,  about  five  miles  of  c.-i.  pipe 
and  a  storage  reservoir  for  the  proposed  water  system.  Smith 
&  Boulay,  Toledo,   is   Engr. 

riFveland.  Ohio — The  M.Tsters  &  Mullen  Construction  Co., 
at  $38  905  was  low  bidder  for  constructing  a  coagulant  house 
superstructure  for  the  filtration  plant,  under  Contract  No.  5. 
Bids   opened    Feb.    24.      Noted    Feb.    11. 

rolnmboH,  Ohio — An  appropriation  of  $100,000  has  been 
made  by  the  Citv  Council,  for  the  extension  of  the  water 
system.  "  J.  O'Shaughnessy   is   Supt.   of  Water-Wks. 

CoMhocton.  Ohio — Plans  have  been  approved  by  the  State 
Board  of  Health  for  the  construction  of  a  reservoir.  Chester 
&  Fleming,  Pittsburgh,  Penn.,  is  p:ngr.  Noted  Jan.  7  and 
Feb.  18. 

Dover,  Ohio — Bonds  for  $13,400  will  be  issued  the  proceeds 
of  which  will  be  used  for  the  enlargemerit  of  the  water 
system.  A  3,500,000-gal.  pump  will  be  installed.  L.  M.  Wil- 
liams is  Mayor. 

Mt.  Blanohnrd,  Ohio — ^According  to  press  reports,  bonds 
for  $10,000  have  been  sold.  The  proceeds  will  be  used  for 
the    construction    of   a    water   sy-stem.      Noted    Nov.    19. 

Toleilo,  Ohio — All  bids  received  for  the  construction  of  a 
water  main  under  the  Maumee  River  have  been  rejected. 
The    work    will    be    readvertlsed.      Noted    Feb.    18. 

Toledo,  Ohio— (OfHciaD-  Bids  will  be  received  until  noon. 
Mar  31  by  A.  W.  Bordman.  Dlr.  of  Pub.  Ser.,  for  constructing 
a  high-nres.iure  fire  service  pumping  station.  Time  extended 
frr)m  Maj.  18.  The  W.  J.  Sherman  Co..  Tole<lo,  Is  Engr. 
Noted  F*.    25  and   Mar.   4. 

SaKlnnw,  Mloh.- -An  election  will  probably  be  held  Mar. 
1",  to  vote  on  the  (|UPStlon  of  Issuing  bonds  for  $i:iO.OOO. 
The  Drocei'dM  will  be  ii.ied  for  the  construction  of  a  new 
water  Hy.Mtiiii.  About  $100,000  Is  to  be  used  for  the  exten- 
sion   of   the    present    w;itir   mains. 

4.S<-h<iol<-rnft.  Ml.-h.— (OlIlclaD— The  contract  for  driving 
wells  for  the  nroiiosed  water  svHtem  has  been  awarded  to 
ROBERT  K.  KERSK.Y.  South  Mend,  Infl.  Smith  &  Boulny, 
Toledo,   Ohio.   Is   Engr.      Noted   Feb.    25. 

Berwyn,  III.  -Bids  will  be  received  until  Mar.  If.  by  the 
Board  nf  r.r.cal  Improvements  for  construct  liig  "<••-'•  W"t«';; 
main  In  61th  Ave.  and  In  other  streets.  Arthur  U.  Wolfe,  39 
South   T,n    Siille    St  .    Chicago.    Is    lOngr. 

■fiCnut  I'eorln.  III.-  (Peorlii  post  olli.e)  The  contract 
ar<(irfliiig  to  press  reports,  hiis  been  awarded  to  the  I  rlll.K 
SI'MtV'K'K  f'ONSTKI'CTION  CO.,  Oinahii.  Neb.,  at  $10,300,  for 
cf>nMlriirllon  of  ri  water  system,  with  the  excei>tlon  of  laying 
the    wnter    mains       Noted    Jan     2X. 

Jollet.  III. — According  to  presH  reporf»,  bidd  were  re- 
ceived for  the  construction  of  a  ri.OOO.nnO-giil.  reservoir  nn 
followtc  H  I/.  WInslow  Co,  (Chicago,  at  $19,600  (low  bidder); 
l.,ognn    *    <1e«r»   Construction    Co.,    Elgin.    $20,190;    Foley   Con- 


struction   Co.,    $2ft,?0'9r  Newkirk   fe   Powers  Co..  Joliet.    $20, 454- 
and    the    Embankment   Co.,    $21,187. 

Milwaukee,  Wis. — Bids  will  soon  be  received,  according  to 
press  reports,  for  the  construction  of  a  shore  tunnel,  about 
one  mile  long.  H.  F.  Bohmann  is  Supt.  of  Water-Wks. 
Noted   5,  1914. 

Two  Rivers.  Wis. — The  Common  Council  has  decided  to  con- 
struct an  intake  into  Lake  Michigan  Lnslead  of  drilling  shore 
wells.  E.  Bruins.  City  Engr.,  has  been  directed  to  prepare 
plans  for  a  c.-i.  pipe  intake  main  from  2750  to  iOOO  ft.  long. 
Noted   Feb.   11. 

Waunatoaa,  Wis. — (Official)- — Bids  will  be  received  tintil  1 
p.m..  Mar.  13.  bv  A.  V.  Brigham,  City  Clk.,  for  drilling  an  ar- 
tesian well  to  a  depth  of  between   1300   and   1600  ft. 

■West  Allis,  Wis. — The  Common  Council  has  authorized  the 
City  Engineer  to  prepare  plans  for  the  extension  of  the  w^ater 
system.  A  centrifugal  pump  with  a  capacity  of  2000  gal.  per 
minute   will   be   installed.     Noted   Dec.    17. 

Yale,  Iowa — Bids  will  be  received  until  Mar.  15  by  L.  M. 
Swindler.   Clk..   for   the  construction   of  a   water  system. 

Dnluth,  Minn. — The  City  Council  contemplates  spending 
about  $90,000  for  the  improvement  and  extension  of  the  water 
and   light   s.vstem  during  the  year.     John  Wilson  is  City   Engr. 

+Fairn>ont,  >Iinn. — The  contract  for  constructing  12,000  ft. 
of  water  mains  has  been  awarded  to  J.  T.  REA,  Tracy,  at 
$10,000. 

Sooth  Stillwater,  Minn. —  (Official) — All  bids  received  Mar. 
2  for  making  extensions  to-  the  water  system  have  been  re- 
jected.    Oscar  Huhnke  is  Village  Recdr.     Noted  Feb.  25. 

^Winona,  Minn. —  (Official) — Bids  will  be  received  by  the 
Board  of  Municipal  Works,  until  4  p.m.,  Apr.  15,  for  drilling 
four  artesian  wells.  Alvord  &  Burdick,  Hartfordi  Bldg., 
Chicago,  III.,  is  Engr.  For  details  see  advertisement  under 
"Contracts  To  Be  Let." 

Laivrenee,  Kan. — At  a  recent  electron  the  citizens  rejected 
the  proposition  to  purchase  the  water  system.  An  election 
will  be  held  to  vote  on  the  question  of  issuing  $350,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  municipal  system.     Noted   Aug.  6,  1914. 

Manhattan,  Kan. — Bids  will  be  received  in  May  for  the 
construction  of  a  water  system.  The  estimated  cost  is  $72,- 
000.  Worlev  &  Black.  Kansas  City,  Mo.,  is  Engr.  Noted 
Jan.   14   and   Feb.    18. 

Pratt,  Kan. — Bids  will  be  received  about  Apr.  I  by  the  City 
Commissioners  for  laying  water  mains,  driving  eight  8-in. 
wells  and  for  constructing  a  ptimping  station.  The  estimated 
cost   is   $20,000.      M.   P.   Jones   is  City   Clk.      Noted   Feb.   4. 

Bllling.s.  Mont. —  (Official) — Bids  will  be  received  until  I 
p.m..  Mar.  17,  by  L.  E.  Torrence.  City  Clk..  for  making  im- 
provements to  the  water  s.vstenT  as  follows:  .Six  1.00(V,000-gal. 
mechanical  filters,  a  turbine  pump  and  100-hp.  motor,  a  rein- 
forced-concrete  settling  basin  and  making  extensions  to  the 
distributing  system.  Burns  &  McDonnell.  Scarritt  Bldg, 
Kansas  City,  Mo.,  is  Engr.     Noted  Jan.  14  and  Feb.  11. 

Fromberg,  Mont. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  $20,000  in  bonds,  the  proceeds  will  be 
used  for  the  construction  of  a  water  system.  B.  C.  Lillis.  Bill- 
ings,  has   completed   the   surveys.     Noted   Feb.   11. 

Harlowton,  Mont. — Bids  will  be  received  about  Apr.  1  for 
the  construction  of  a  water  system.  Garharz-Jaqueth  En- 
gineering Co.,  Great  Falls.,  is  Engr.  The  estimated  cost  Is 
$15,000.     Noted  Dec.  17.  1914  and  Jan.  7. 

•l.ewi.«itown,  Mont. —  (Official) — Bids  will  be  received  until 
8  p.m.,  Mar.  29,  bv  the  City  Clerk,  for  100  tons  of  c.-i.  pipe, 
24    valves  and   eight   hydrants.      A.   C.   Birkland   is   City   Engr. 

PhllllpHbnrK.  Mont. — C.  H.  Green  &  Co..  Spokane,  Wash., 
has  been  engaged  bv  the  Council  to  prepare  plans  for  the 
improvement  of  the  water  system.  The  estimated  cost  Is 
$15,000.      Noted   Feb.   IS. 

CamtherMvllle,  Mo. —  (Official) — Bids  will  be  received  until 
Mar.  22  bv  J.  M.  McGinnis.  City  Clk.,  for  driving  a  10-in.  well. 
Noted   Feb.   25. 

Chllllcothe,  Mo. — .\t  a  recent  election  the  citizens  voted 
in  favor  of  issuing  bonds  for  $135,000  for  the  purchase  and 
improvement   of   the   water   system. 

Edina.    Mo. — Bids   will    be    received    about    Apr.    15    for   the 

construction  of  a  water  system.     The  estimated  cost  is  $20,000. 
Tuttle   &   Pike,   Kansas  City,   is   Engr.      Noted   Dec.   3. 

Benton,   Ark. — See    item    under    "Sewers." 

Uardanelle,  .\rk. — Bids  will  be  received  until  Mar.  15  for 
making  extensions  to  the  water  system,  H.  D.  Evins  Is 
Supt.  of  Water-Wks. 

tientry.  Ark. — The  city  contemplates  building  a  water  sys- 
tem and  an  electric-light  plant. 

Sprlngdale,  .Vrk. — The  construction  of  water  and  sewer  sys- 
tems is  contemplated  bv  the  City  Council.  F.  Reed  Is  City 
Uecdr. 

ilrenhnni.  Tex. — .V  $15,000  bond  Issue  has  been  approve<l  by 
the  .State  Attorney-General.  The  proceeds  will  be  used  for  the 
luiproviiiient    of   the    water   system. 

•^DenlHon.  Tex. — The  contract  has  been  awarded  to  the 
C\DI>0  CO.NSTRrCTlON  CO.,  Muskogee,  Okla..  nt  $10,893  for 
Instnlling  a   nitration  plant  at   the   Randell  reservoir. 

HoiiMton,  Tex.-  The  dtv  contemplates  Issuing  $20,000  In 
bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  concrete  settling  tanks  for  the  water-works,  I' 
Canijibell    Is    Mayor. 

I.ott,  Tex.-  Thi-  .Mtornev-General's  Department  approved 
a  bond  Issue  for  $5000,  the  proceeds  of  which  will  be  used 
for    the    extension    of    the    water    system.       Noted    Feb,    25. 

4MnKnolla  Park,  Tex.-  (Houston  post  office)  The  contrnrt 
has  been  nwarded  to  the  IIAMILTONI  BROS.  CON.STRUCTION 
CO..  at  $85,900  for  the  construction  of  n  water  system.  Noted 
Dec.   24,   Feb.   4   and    18. 

Temiile,  Tex. — Plans  for  the  construction  of  a  ooncret* 
ibim  and  splllwnv  over  the  Leon  River  have  been  adopted  bv 
the  Water  ('ommlsstonerH.  The  estimated  cost  la  $25. 000. 
Noted   Jan.   28. 
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Moatraar.  «*ol«.  (Ollliliil  »--Boi  tin  for  fBO.OOO  h«ve<  Imon 
ImiUf*!  Ill"  l>l<n-rfiln  iif  which  will  lir  unoil  liif  llii'  liniilov '•  • 
mffiK  of  Chr  watrr  nyiHriii  I*.  W.  riiikprlon  In  flly  Mar. 
Nol«<i    l-VI-     IS. 

HuB«*rll.  N.  M.     Th.>  illy   iilnna  Co  oxlcinl   llio  wiitpr  iiyiilnm. 

Idaku  Kiill».  Itlnlio  A  Ml...  IhI  rlr.lL.li  will  l>«  hrl.l  Mi>i  17 
to  vi.to  »ii  llx'  >|ii.'Nil«ti  ..r  .'triilltiu  III)  Irrluiilloit  iIImIiI.-I. 
The  nxw  .lutil.  I  will  I..'  liii..wn  iiK  t»ir  P<.|.liir  In  IkiiII.'h  IHh- 
trict.     Till'  I'.iiitilN    ririli    .«f   IIIiikIimiii   I'lMiiilv    In   In   fliium'. 

Ilriiprr,  I  «iih  Tl<r  l<r,i|>.r  IniKulloii  Co  |>luliM  to  liiill.l  u 
plp«   IliK'   from    KlK    Willow    to   xupiily   xltflil    InwiiH 

0«iirn.  I  iMh  All  rl.-.  Il..n  will  I..-  Ii.l.l  Miir.  27  to  vol.-  on 
th«  ilinxllon  of  iBKulDK  I7r.,00l)  In  lii.n.lit.  Iho  prorrr.li.  of 
wbl.h  will  I'o  ""<"<!  foi  til..  .•onMlni.tl.in  of  ii  wulcr  nmin 
l.lw.-.'H     fol.l     NVulcr     lufton     ami     tlio     olty«     wolU 


1.     11. 


Notod 
rri'««lvi<.l 


iill 


Mult     I.Mkr     «-i(y,     rtnk      (<Mllil:il )- -HldH     will     Ir 

Irt    n  ni  .    Miir.     Irt,    for    liivlnu    wul«<r    iniilnH    In    vurlou« 
iictH       Kiirl    A     Sch.-I.l    In    cMly    Hctdr.      Nolod    Hoc.    31. 

Tayloratlllr.  I«iih  (San.ly  poHt  omcc)— Thr  cIllKonN  ron- 
iiiplali-    i-.iMnlruolInK    »    wulcr    nyRtcni    ut    nn    oHtlmatcd    rout 

■      $10. OKI) 
Toorlr.    I'tiili      Hou.Ih    for    $tU,000    wiT.'    voted    nt    a    rocont 

■  ..•otion       Til.'    prooiMMlH    will    lip    unimI    for    llio    imrrhaM.-    and 
liiiprox.'iii.'nt    of    111.'    watiT    »y«toni,   Toorl.-    City    Water   Co. 

C'lirton.  ,\rl». — An  appropriation  of  Isr.OO  for  nrtcnlan  wcllii 
In    t5r.<.-iil.'i'    I'oiinty    liu«    lieen    approved    l>y    Iho    JIouhc    Coin- 
ilttee   of    Hie    Whole. 

KlnKBi«n,  .\rlii. — An  appropriation  of  tKnoO  ban  been  made 
•  r   .IrllUiiK    an   artesian    well    In    the    Hualpal    Valley. 

!««.   JnhnM.    .*rl«. — An    appropriation    of    l.sfiOO    for    the    con- 
•ruollon    of    an    artesian    well    in    Apacho    County    la    contem- 
,  lilted 

TomliMtonr,    .\rl». — An    appropriation    of    Isr.OO    for    the    con- 

iitrui-tii.ii  i>r  .111  artesian  well  In  Cochise  County  has  been  miide. 

\VlnHl»««.     .\rlB.- — An     appropriation     of    t.s.'.OO     for     drlllinu- 

.rte.iKin     w.-lls     near     Winslow     has     been     npproveil     by     thu 

•lni.se    Coniiiiittee    of    the    Whole. 

Brlllnichnm.  \\  nub.-  The  construction  of  a  hltth-pressurc 
.-servi.ir  with  a  capaclt\  of  liio.ooo.OOO-Kal.  Is  contemplated  by 
ho  City    I'ouncil.      The    estimated   cost    Is    $1.10.000. 

Olympla.  Waiih. — The  City  Council  ha:,  appointed  W.  J. 
:..berts,  J.  B.  Hlackwell  and  M.  McQuInn  to  appraise  the  wa- 
.T  system.  Improvements,  estimated  to  cost  $100,000,  are 
'.ntemplated. 

Kalrvlew.  Ore. — According  to  press  reports  a  survey  has 
heen  ma.lc  for  the  construction  of  a  wnter  system.  The  esti- 
mated   co.«t    Is    $2.'., 000. 

Tortland,  Orr. — Accordlnjr  to  i  '■••sm  reports,  a  pipe  line 
'70  miles  lonK  will  be  constructed  :■  ••  .Fnson  C.  Moore  and 
ssoclates.  New  York.  N.  V..  from  Suminer  and  Albert  Lakes 
■1  Lake  County  to  within  30  miles  of  the  Da;ies.  The  esti- 
mated   cost    Is    $2,000,000. 

Porllnnd.   Ore. — Honds    for    $4fi0.ono    have    b.-en    'ssuei'      The 
roceeds    will    be    used    for    the    construction    of    a    dan'    al;    the 
'iiill    Kuii    headworks    and    for    constructlnur    pipe    l.ne.s 

^I.odl.  <'nllf. — The  contract  has  been  awarded  to  'he 
''AYNK-B.\1LKY   CO.    for   pipe   and   specials   for   the   extension 

■  ■(    the    wat.-r    system. 

LonK  ilrnrh.  Calif. — Bids  will  soon  be  received  by  the  Board 
of  Public  Works  for  1300  tons  of  c.-l.  pipe  and  fittings  for  the 
Water  Departnu-iit. 

Modrato.  Calif. — The  City  Council  will  construct  a  steel 
tank  with  a  capacity  of  100,000  gal.  George  Frietas  is  Cit.v 
EnKr. 

Port  Hope,  Onf. — Bids  will  be  received  until  :>  p.m.,  Mar. 
ir>,  by  H.  Oray.  Secy.  Water  Comn..  for  contracts  as  fol- 
lows: Contract  3.  low  lift  ccntrifuKal  pumps,  motors,  oil  en- 
cine,  pipinn:  4  venturi  tubes.  los.«-head  gages,  elevator  gages; 
four  slow  sand  filters,  pump  house,  reservoir;  6  c.-i.  pipe 
nd  specials;  7  valves  and  valve  boxes.  E.  W.  Thorold  Co., 
Ktd..  2   Toronto  .St..   Toronto,   is   Engr. 

Toroato.  Oat. —  (Orticial) — Bids  will  be  received  until  Mar. 
16  by  T.  L.  Church.  Chn.  Bd.  of  Control,  for  water  tube 
boilers  and  mechanical  stokers  for  the  main  pumping  sta- 
■ion. 

Toroato.  Oat. — .\ccording  to  press  reports  the  construction 
f  a  duplicate  water  system  at  East  Toronto  Is  under  con- 
-ideration   by    the   Board    of   Control. 

Beverly,  Altn. — The  Town  Council  plans  to  construct  water, 
-ewer  and  electric-light  systems.  The  estimated  cost  is  $75.- 
'00.      H.    E.    Head    is   Engr. 

Doacaa  Statioa.  R.  C. — The  construction  of  a  water  system 
is  under  consideration  b.v  the  City  Commission.  The  water 
will   be   piped    from    Holt   Creek,   a   distance   of   61   miles. 

SKWER.S 

+  no«taa.    Mann The    contract   h.TS   been   awarded    to    M.    Pe 

-^I.'STii.  at  f:HZ'.>  for  sewerage  work  In  Dunbar  .St..  Bruce  and 
Weld  St..  West  Hoxbury.  by  L.  K.  Rourke.  Comr.  of  I'ub.  AVks. 
i'ids  opened    M.Tr.   I.      Noted  Feb.   25. 

^Bontoa.  MaHH, — The  contract  for  scwer.ige  work  in  Sav- 
iTook  St..  Brighton  IHstrict.  has  been  awarded  bv  L.  K 
Kourke.  Comr.  of  Pub  Wks.,  to  ANTHO.VY  CEFALO,  at  $3468. 
Bids  opened   M.ir.   2.      Noted   Feb.   25. 

Lawreace,  Mann. — Plans  have  been  prepared  for  the  con- 
struction  of  surface  and   sanitary   sewers   In   Ward   5. 

LexlaictoB.  MaM. — McCIintock  Sr  Woodfall.  Boston,  has  p-e- 
pared  plans  for  the  construction  of  jibout  eight  miles  of  8-  to 
20-ln.  sewers.  The  estimated  cost  Is  $100,000.  George  E. 
Briggs  is   Chn.   of  the  Sewer  Cnmn.      Noted    Fob.   2.'). 

Brlahtoa,  X.  Y. — Bids  will  be  received  until  Mar.  IS  bv  the 
.Sewer  Commissioners.  Oisfrlct  No.  1.  for  constructing  a  'sew- 
age disposal  plant.  William  S.  Lozier.  Cutler  Bldg.,  Rochester, 
in  Engr. 


4>Bunralo,  !V.  \.  The  FAIININ*!  -  GAIIEV  CuNTRACTLNO 
»•(•  liiiN  been  iiwurde.l  the  contract  for  iciiiMlruct I n«  a  Howor  In 
l>.>wnlnu    SI        Fr.iiKlH  U.    Waril    In  Comr.   of   I'ub.    WkN, 

Ouaklrk,    .\.    \.      Plans    havi-    I ii     prepari-il,    ai'cordlntc    ti> 

preHN  tcpoilN  fill'  the  conMlriiclloii  of  a  Newer  HyHtom  and  a 
Newage  .llNposal  idant.  W.  II.  Hhallon  In  City  Engr.  The  CNtl- 
maled  eoNt   In  $7r>. I. 

Al.ruaa.  N.  V.-Heo  Item  uniler  "Water  Hupply--Irrlga- 
tloii" 

*MI.  MorrlM.  y.  V.-  (oill.lal)  llldN  wero  received  Feb.  20 
for  (A)  .■oiiNtruclliig  nlni-  iiiII.-n  of  pliie  sewerN  anil  (H)  an.l 
a  New  UK.'  .lisp.. Hal  plant,  iiN  followHi  ('li.-irleH  Bonn,  HyracUH.-. 
(A)  $r,S.Sf,(i, :  rll)  J7'i3t'..  F.  S.  *  A.  HiioHato,  SyraciiM.',  <A) 
$r.l.r.r..t,  dll  $<H1'S:  1»  \>,  Dugan  *  Son.  ol.wiii,  (A)  $4K.or.O;  Tyn<! 
It-  Wlllev,  lllnghaml.in.  (A)  $47.7.17,  (It)  $7243;  R.  T.  Ford  Co., 
RochcMter,  I  A)  $47.47r,,  (II)  $r.,1(l(l;  C.  It.  Lewis,  (A)  $4n,.';;i.,, 
fll)  $fi,177;  BurnN  Bros.,  .Mewcaslle,  Penn..  (A)  $44,100,  (P.) 
ir.OOO;  Learv  Kr  ,MorrlH<>n.  Roch  sler,  (A)  $3!l,400,  (1!)  $6200; 
McCarthy  *"  Wall.  .Ml.  .MorriH,  (A)  $3S,!i12;  .lohn  PetrosHl  Co.. 
RochPNter,  (A»  $37,014;  Albert  (JalTey,  Syracuse,  (A)  $34,$2K. 
(II)  $4y27;  and  I).slderlo&  Haiti  r,  RochoHter,  (A)  $30,773,  (B) 
$6137.      Nole.l    Feb.    IS. 

\ew  Vork.  X.  Y.— (Borough  of  Bronx) — (OlIlclaD-BlilH 
will  be  re.elved  until  10:30  a.m..  Mar.  Ifi,  by  Douglas  .M.-ith.-w- 
son.  Borough  Pres.,  for  constructing  a  sewer  and  appiirten- 
anccH  In  Plimpton  Ave,  between  Boschoel  Ave.  and  Feather- 
bed i.ano. 

IVcw  York.  N,  Y.— (Borough  of  Brooklyn) — fOfUcInt) — 
Bids  will  bo  received  until  11  a.m..  Mar.  17.  by  the  Borour  h 
President   for  constructing   sewers  In   various  streets. 

\ew  York.  \.  Y.  (Borough  of  Brooklyn)— fOfllcliil) — J.  F. 
Cogan  Co.,  at  $301,147,  was  low  bidder  for  constructing  the 
Tompkins  .\ve.  sewer.     .Noted  Feb.  21. 

+\eH-  York,  X.  Y. —  fBorough  of  Brooklyn) — The  contract 
has  been  awarded  to  .NORTO.N  &  GOR.VIA.V.  at  $11.23,3,  for  re- 
moving   the    temporary   sewer    In    Fourth    Ave.      Noted    M.ir.    4. 

Xen-  York,  X.  Y. —  (Borough  of  Brooklyn)  —  (Omdal)— Bid.s 
will  be  received  until  11  a.m..  Mar.  17,  l).v  L.  H.  Pounds, 
Borough  President,  for  furnishing  and  Installing  the  mechan- 
ical equipment  of  pumping  station  at  Ave.  IT  and  Ocean 
Parkway,  .Section  2,  sanitary  sewers  and  storm  water  sewers 
In  .Ave.  I'  from  Ocean  Parkwa.v  to  Gravesend  Ave.  and  force 
main  In  Ave.  V  from  Ocean  Paikway  to  East  First  St.,  to- 
gether with  an  Intermediate  pumping  station  and  appurten- 
ances al  the  intersection  of  Ave.   I'  and  Ocean   Parkway. 

Xew  York,  X.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  until  2  p.m..  Mar.  IS,  by  Marcus  M.  Marks, 
Borough  Pies.,  for  sewerage  work  in  38th  .St.  and  in  llllh  St. 

Xew  York,  X.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
were  received  Feb.  26  for  constructing  sewers  in  various 
streets  as  follows:  Nebr.aska,  Libert.v  and  Garden  St.,  Paino 
Bros.,  $46,309;  Rosenthal  Engineering  &  Contracting  Co., 
$48,306;  Newman  &  Carey  Co.,  $47,277;  .Joseph  I>.  Sigretto  & 
Co.,  $4.S,!»32;  Green  Contracting  Co.,  $11,062;  Charles  A.  Meyers 
Contracting  Co.,  $51,525;  H.  J.  Mullen  Construction  Co.,  Inc., 
$55,134;  Lawrence  Construction  Co.,  Inc.,  $16,S33;  Murphv 
Bros.,  $60,777;  Elmhurst  Contracting  Co.,  $62,436;  Peace  Bros, 
?66.92S;  King  Bros.,  $69,026  and  Hanover  Contracting  Co., 
$72,010.  In  Hancock  St.,  Graham  and  Sanford  Ave.,  Arthur 
Oumproff,  $11,308;  Green  Construction  Co..  $13,006;  Evergreen 
(instruction  Co.,  $13,937;  Peace  Bros.,  $13,974;  T.  Tepadula, 
$14.?60;  Burnside  Construction  Co.,  $14,421;  Rosenthal  Engi- 
neering &  Contracting  Co.,  $14,600;  Briggs  &  McLaughlin, 
$15..S39;  King  Bros.,  $16,662  and  Clancv  &  Van  Alst,  $1S.3S6. 
In  Fulton  St.,  Greenwood  Ave.,  (^hestnut  St.  and  Scott  St., 
H.  Britto;,,  $12, SSI;  C.  A.  Meyersm,  $13,921;  Evergreen  Con- 
struction r-o..  $14,322;  J.  L.  Sigretto  &  Co.,  $14,56S;  Gillin 
Constructioii  Co.  $14,804;  Paino  Bros.,  $11,1S4;  Rosenthal 
Engineering  &  Contracting  Co.,  $11,360;  H.  .1,  Mullen,  $15,364: 
James  H.  Holmes,  $11,887;  Peace  Bros.,  $17,977;  Stanhope 
Construction  Co.,  $18,309;  King  Bros.,  $18,422;  Lawrence 
Construction  Co.,  $19,lS:i:  Elmhurst  Construction  Co.,  $19,897: 
and    Hanover    Construction    Co.,    $22,082.      Noted    Feb.    18. 

Niagara  Falls,  X.  Y. — An  aroropriation  of  $196,000  has  been 
approved  by  the  Board  of  Pubi'o  Works,  for  the  construction 
of  sewers  during  the  year.     F.  S.  I'arkhurst  is  City  Engr. 

Haddonfleld,  X.  J. — Press  reports  jtate  that  a  sewer,  cost- 
ing $17,000,  will  be  constructed  in  Kings,  Hiprhway. 

IrviagtuB,  X.  J. — The  Board  of  Commissioners  contem- 
plates constructing  storm  water  sewers  in  Ellis  Ave  .  Alpine 
St.,   Madison  .Vve.  and   21st  St. 

Newark.  X.  J. — Bonds  for  $350,000  :'.ave  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  the  extension  of  the  sewer 
system.     Morris  R.  Sherrard  is  City  Engr. 

Oaklyn.  X.  J. — Bonds  for  $40,000  have  been  voted  bv  the 
citizens.  The  proceeds  will  be  used  for  the  installation'  of  a 
sewer  system.  Remington  &  Vosburv,  Camden,  is  Engr. 
Noted    Dec.    3. 

Pitniaa.  X.  J. — Remington  &  Vosbury,  Camden,  is  pre- 
paring plans  for  the  construction  of  a  sewer  system  and  sew- 
age disposal    plant. 

RoMelle.  X.  J — Plans  are  being  prepared  by  Jacob  L.  Bauer. 
Lorough  Engr..  for  the  construction  of  a  lateral  sewer  in 
t  handler  Ave.  and  for  a  joint  sewer  to  take  care  of  drainage 
of  portions  of  Linden  To\vnship  and  Roselle. 

SeaNlde  Park.  X.  J. — Plans,  prepared  by  Remington  &  Vos- 
bury, Camden,  for  the  construction  of  a  sewer  svstem  and 
sewage  disposal  plant,  have  been  submitted  to  the  State  Board 
or  Healtb,  Trenton. 

^Philadelphia.  Penn. —  (Official)  — Bids  were  received  Mar.  1 
for  constructing  sewers  under  Contiact  No.  12  as  follows- 
.lOSKPII  PERNA.  334  North  61th  .St..  Philadelphia,  at  S116.00(> 
(awnr.;e,l  contract):  Robert  Lombard!.  Philadelphia.  $164  700- 
John  .VcMahamy.  Holmesburg.  Philad.Iohia.  $241,000-  Peonle-? 
?,T-?'ift.r'^li''"'^  ''*\','''  ,*201.414;  Emilio  Pascuzzi.  Philadelphia. 
$2.12.103;  Frank  .Mark  Contracting  Co..  Philadelnhia,  $213  208 
,'ind  Keystone  State  Construction  Co.,  Philadelphia,  $156  500 
street  car  traffic  is  required  to  be  maintained. 
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ParkersbarK.  ^V.  Va. — Bids  will  be  received  until  Mar.  25 
by  the  Citv  Commissioners  for  the  purchase  of  $200,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construction 
of  sewers  and  paving.     W.  H.  Smith  is  Chn.     Noted  Mar.  4. 

Charlotte.  IV.  C.^(Official) — S.  H.  Lea.  City  Engr.,  is  mak- 
ing surveys  for  the  construction  of  a  sewer  to  be  known  as 
the  east  trunk  outfall. 

"Atlanta.  Ga. — According  to  press  reports  plans  are  being 
prepared  bv  the  Street  Committee  of  the  Council  for  the  con- 
struction of  sewers.  The  estimated  cost  is  $359,000.  R.  M. 
Clayton  is  City  Engr, 

Mavon.  Oa. — Bids  will  be  received  until  Mar.  16  by  D,  S. 
Jones.  City  Clk..  for  constructing  sewers  in  the  Tybes  Dis- 
trict and  for  the  construction  of  a  septic   tank. 

+CleanTater,  Fla. — Contracts  have  been  awarded  for  con- 
structing sanitarv  sewers  to  R.  L.  D.aVIS.  Tampa,  at  $15,133 
and  for  storm  water  sewers  to  the  SEMINOLE  CONTRACTING 
CO..    Sanford,    at    $4945.      Noted    Feb.    11. 

Pablo  Beach.  Fla. — The  ,T.  B.  McCrary  Co..  Atlanta.  Ga..  has 
been  retained,  according  to  press  reports,  to  prepare  plans  for 
the  construction  of  a  sewer  system  and  an  electric-light  plant. 
The  estimated   cost  is  $35,000,     Noted  Oct,   1. 

St.  Autrustine.  Fla. — The  construction  of  a  sewer  system  is 
under  consideration, 

Columbu.<i,  Ohio — The  City  Council  has  passed  an  ordi- 
nance appropriating  $275,000  for  enlarging  the  sewerage- 
treatment    works. 

Coshocton.  Ohio — Chester  &  Fleming,  Engr.,  Pittsburgh, 
Penn.,  has  prepared  plans  and  specifications  for  a  sewage- 
disposal  plant,  intercepting  sewers  and  additions  to  the 
sanitary  sewer  system.  The  estimated  cost  is  $S6.000.  Noted 
Dec.    24. 

Hamilton,  Ohio — The  City  Council  Feb.  17  voted  a  bond 
issue  of  $10,000,  the  proceeds  to  be  used  in  defraying  the 
cost   of   constructing   a    storm    sewer. 

Grand  Rapids,  Mich. — William  C.  Hoad,  University  of 
Michigan,  is  preparing  plans  for  a  sewage-:disposal  plant 
for   Grand    Rapids. 

Marqnette,  Mich. — The  Escanaba  Sewer  Committee  has 
been  authorized  to  prepare  a  resolution  submitting  to  the 
citizens  at  the  spring  election  a  proposition  to  issue  bonds 
for  the  construction  of  a  trunk  sewer.  Plans  and  specifica- 
tions   have    been    prepared. 

Kenosha.  Wis. — The  City  Council  has  authorized  B.  C. 
Brennan,  City  Engr.,  to  prepare  plans  for  the  construction 
of   sewers   in   the   territory   recently   annexed   by   the   city. 

♦+Mllwaukee,  Wis. —  (Official) — The  following  bids  were 
received  Feb.  24  for  the  construction  of  intercepting  sewers 
on  both  sides  of  the  Milwaukee  River,  Contracts  9  and  10: 
JONES  &  ERBECK,  Pittsburgh,  Penn.,  $28S,09S  (awarded 
contract),  $193. 837;  Joseph  Hanreddy.  Chicago,  111.,  $323,953, 
$218,076;  Oscar  Daniels  Co.,  Chicago,  111.,  $403,518,  $264,788; 
F.  K.  Makielskl,  Milwaukee,  $532,824,  $276,987.  Noted  Jan. 
2S, 

+Aadubon,  Iowa — Contracts  for  the  construction  of  lat- 
eral and  outlet  sewers  have  been  awarded  to  FRED  WYAT, 
Council  Bluffs,  at  $25,220.  and  WARD  &  WEIGHTON,  Sioux 
City,    at    $10,992,    respectively. 

Cedar  Rapids,  Iowa — Bids  will  be  received  until  Mar.  19 
by  the  Citv  Council  for  the  construction  of  storm  water 
sewers  in  the  following  streets:  Sixth  Ave.,  17th  to  ISth  St.; 
18th  St.,  Sixth  to  Eighth  Ave.;  Eight  Ave.,  18th  to  19th  St.; 
19th    St.,    Eighth   Ave.    to   Mt.    Vernon    Rd. 

Leon,  Iowa — (Official) — Bids  will  be  received  until  Mar. 
18  by  S.  G.  Mitchell.  City  Clk.,  for  the  following  sewer  work: 
11,047  ft.  6-in.,  31.158  ft.  S-in.,  9839  ft.  10-in.  and  2018  ft. 
12-ln,  vitrified  clay  pipe;  84  ft.  8-in.,  684  ft.  10-in.  and  72  ft. 
12-ln.  c.i.  pipe;  178  ft.  piers  for  iron  pipe;  117  manholes  and 
22  drop  manholes:  Imhoff  disposal  plant  and  filter  beds. 
M.   G.   Hall,   Centervllle,   is   Engr. 

Tripoli,  lona — Bids  will  be  received  about  Apr.  1  for  the 
construction  of  a  sewer  system  to  cost  about  $35,000.  M. 
Tschlrgi  &  Son  prepared  the  plans.  H.  W.  Bockhaus  is  City 
Clk. 

Red  WlnK.  Minn. — The  city  contemplates  the  construction 
of  a  spwpr  system  in  East  Red  Wing.  The  plans  call  for  a 
fi-ft.  sfwor  ;it  Creen  St.  and  i\  30-ft.  sewer  at  Bluff  St.  The 
estimated    cost    is   $5825,      A.    E.    Rhame    Is   City    Engr. 

St.  Paul,  Minn. —  Plans  are  being  prepared  for  an  8-ln, 
trunk  sew«-r  to  extend  over  15  miles  of  territory.  It  will  be 
l<nown  ns  thi-  Como-I.angford  system.  The  North  Central 
Commercial   Club   Is  studying  means  of  financing   the   project. 

+Rnvennn,  Neb. — The  contract  for  the  construction  of 
30,000  lln.ft.  of  main  and  lateral  sewers  has  been  awarded 
to  the  ARTHUR  A.  DOBSON  CO.,  First  .Vatlonal  Bank  Bldg., 
Lincoln. 

MInot,  N.  n.— (Offlclal) — E.  J.  Thomas.  City  Engr.,  advises 
us    (hat   the   city   plans   to   construct   a   suwagp-dlsposal    plant. 

ilrienn,  Mont. — T'lans  and  specifications  have  been  pre- 
pared for  the  Installation  of  sanitary  sewers  In  Grand  Ave. 
and  north  of  the  Northern  T'aclfic  depot.  Estimated  cost, 
$15,000.      Noted    Aug.    20. 

Ilenton.  Ark. — The  City  Council  has  adopted  the  plans  and 
sperlflcatlonH  submitted  for  the  construction  of  !i  sewer  sys- 
tiin  anil  waliT- works.  An  election  will  be  held  soon  to  vote 
on  the  proposition.  The  estimated  cost  Is  $100,000.  J.  B. 
McCrary  Co.,  Atlanta,  Ga.,  prepared  the  plans.     Noted  Jan.   IB. 

Italy,  Te«.-  The  city  has  Issued  bonds  for  $17,000  for  the 
construction    of   sewers. 

^■i'lieblo.  Colo. — The  contract  for  the  construction  of 
sewers  In  the  Mlnernl  I'aliu'e  HlHtrlct  has  been  awarded  to 
the  ANDEHSON-HAMfLL  CON.STIUrCTION  CO..  at  $137,236. 
The  contract  calls  for  brick  and  concrete  sewer  construction, 
piivlng,  curbing  and  KUtterlng.      Noted   Dec.   31, 


Salt  Lake  City,  Utah — The  City  Commission  plans  to  con- 
struct sewers  and  extensions  this  year  costing  $300,000.  The 
following  program  has  been  submitted  by  the  City  Engineer: 
Main  trunk  sewer,  1800  ft.,  $225,000;  discharge  outlet,  $50,000; 
city's  portion  of  sewer  extension  No.  326,  $25,000.  Sylvester  Q. 
Cannon   is   City   Engr. 

Seattle,  AVash. — The  Board  of  Public  Works  has  approved 
plans  and  specifications  for  the  construction  of  sewers  in 
Lakeside  Ave.  and  other  streets.  The  following  work  will  be 
done:  Laying  1100  ft.  S-in.  pipe,  1110  ft.  10-in.  pipe,  SOO  ft.  12- 
and  15-in.  pipe,  construction  of  SI  brick  manlioles,  three  flush 
tanks   and   36   catchbasins.      Noted   Aug.    13. 

Huntington  Beach,  Calif. — Bids  will  be  received  until  7:30 
p.m..  Mar.  29,  for  constructing  the  outfall  section  of  the  sewer 
system  and  a  septic  tank.  The  work  includes:  1200  lin.ft.  12- 
in.  c.-i.  pipe,  flexible  joint,  1000  ft.  to  be  laid  on  ocean  bed; 
SOO  ft.  16-  to  24-in.  vitrified  sanitary  sewer  pipe;  septic  tank, 
12x20x40   ft. 

+  L,ong  Beach,  Calif. — The  contract  for  constructing  sewers 
in  the  harbor  industrial  district  has  been  awarded  to  S.  M. 
KERNS,  Long  Beach,  at   $23,000. 

Ocean  Beach,  Calif. — Charles  H.  Julian's  bid  of  $67,000  has 
been  rejected  by  the  City  Council  for  completing  the  Ocean 
Beach  sewer  system.  The  City  Clerk  has  been  directed  to 
readvertise  the  work.  F.  M.  Lockvvood  is  Sewer  Engr.  Noted 
Mar.   4. 

Montreal,  Que. — The  City  Council  Feb.  15  voted  $797,400 
to  be  expended  in  constructing  the  proposed  sewerage  system. 
The  plans  have  not  been  completed  yet. 

STREETS  AND  ROADS 

Augusta,  Maine — Plans  are  being  prepared  by  the  State 
Highway  Commission  for  State  road  work  for  1915.  Bids  will 
be  received  about  Apr.  1.  Irwin  W.  Barbour,  Augusta,  is 
State  Highway  Engr. 

Boston,  Mass. — The  Board  of  Public  Works  plans  an  ex- 
penditure of  $200,000   for   constructing   sidewalks. 

+Boston.  Mass. — Contracts  have  been  awarded  for  State 
Highway  work  in  Charlton  to  T.  TOOMET,  Webster,  at  $8414, 
and  in  Swansea  to  L.  H,  BRISTOL,  Bristol,  R.  I.,  at  $10,100. 

Meriden,  Conn. — Bids  will  be  received  until  Mar.  23  by  the 
Board  of  Public  Works  for  paving  State  St.  with  wood  block 
and  vitrified   brick.     W.   S.   Clark  is   Supt.   Pub.   Wks. 

New  Haven.  Conn. — Bids  will  be  received  until  Mar.  15  by 
F,  L,  Ford,  City  Engr.,  for  constructing  new  concrete  side- 
walks where   necessary. 

+Bu(Talo,  N.  Y.— The  contract  for  paving  Bogardus,  Lud- 
ington  and  Rano  St,  with  asphalt  has  been  awarded  to 
HENRY  P.  BURGARD  CO.,   1968  Fillmore  Ave.,  at  $53,275, 

BnfTalo.  N.  Y. — The  Common  Council  has  voted  to  pave  a 
number  of  streets  with  stone. 

Endleott.  N.  Y. — Bonds  for  $20,000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  paving  Washington  Ave, 

Geneva.  N.  Y. — Bids  have  been  received  by  the  Board  of 
Public  Works  for  paving  Castle  St.  with  brick  as  follows: 
Robert  W.  Henson,  Geneva,  $72,328;  Phelan  &  Sullivan,  Utica. 
$79,149;  Lake  Shore  Construction  Co.,   Dunkirk.  $79,466. 

New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Oflflclal) — Bids 
will  be  received  until  10:30  a.m..  Mar.  16,  by  Douglas  Ma- 
thewson,  Borough  Pres.,  for  improving  Holland  .\ve.  from 
Gun  Hill  Rd.  to  East  215th  St.,  Overing  St.  from  Westchester 
to  Walker  Ave.,  Sedgwick  Ave.  from  Perot  to  Independence 
St.;  also  for  paving  Zerega  Ave.  from  St.  Raymond  to  Castle 
Hill   Ave. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official)— 
Bids  will  be  received  until  2  p.m..  Mar.  18,  by  Marcus  M. 
Marks,  Borough  Pres.,  for  improving  Second  Ave.  from  15th 
to   17th   St.   in   front   of  Stuyvesant   Park. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — The  lowest 
bid  received  Feb.  24  by  R.  A.  C.  Smith.  Comr,  of  Docks  an  I 
Ferries,  for  improving  Marginal  St.  and  piers  of  the  North. 
East  and  Harlem  Rivers,  was  that  of  the  Sicilian  Asphalt 
Paving  Co.,   41   Park  Row,     Noted  Feb,  18. 


Avon-by-the-Sen,    N.   J. — Bids    will    be    received    until    7:30 
p.m..   Mar.    15,   by   the   Town   Council    for   grading   and   gravel- 
ing   Sylvanla    and    Woodland    Ave.      J.    H.    Emlen,    Main    St 
Avon,    is   Engr, 

Bloomfleld.  N.  J. — Bids  will  be  received  until  Mar.  15  h\ 
Raymond  F.  Davis,  Town  Clk.,  for  oiling  streets  within  th. 
limits  of  Bloomfleld.     Approximately   70,000  gal.   will   be  usel 

-^Bloomsbury,  N.  J. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Mar.  31.  by  the  Board  of  Chosen  Freeholders,  at  th. 
Courthouse,  Belvidere.  for  constructing  2.91  miles  of  water 
boimd  macadam  on  the  Bloomsbury-Stlll  Valley  Rd.  J.  R 
Thatcher  is  Dir.  of  Bd.  of  Freeholders.  For  particulars  se. 
advertisement    under    "Contracts    to   Bo    Let." 

^Buttsville,  N.  J. —  (Offlclal) — Bids  will  be  received  unti 
11:30  a.m.,  Mar.  31,  by  the  Board  of  Chosen  Freeholders.  ;i' 
the  Courthouse,  Belvidere,  for  constructing  5.755  miles  oi 
WHterbound  macadam  on  the  Buttzvllle-Denville  Rd.  Fd 
particulars  see  advertisement  under  "Contracts  to  Be  Let 
Noted    Feb.    4. 

Deal,    N.    J. — The    Board    of    Chosen    Freeholders    of    Men 
mouth   County,  Freehold,  received   bids  Mar.   3   for  pavini;   Hi' 
wings  and  constructing  gutters  on  a  mile  of  road  In  Noi  • 
Ave.,    Deal,    as    follows:    W.    C.    McGovern.    Trenton,    < 
Schrpffi.T,  Burns    Co,  Newark,  $2  1,664;  F.   P.  Bvram,  Red   I 
$24,768;  C.    K.   Burd,   Red   Bank.   $26,025;   C.    H    \Vlii:>n   C.' 
abeth,    $26,354;    Schneider.    Snell    *    Co.,    Philadelphia,    $-.    ' 
J.    L.    Le   CoMipt.    I.akewood.    $27,771;    J.    F.    Shanlev    Co..    Ihili 
delphia,    $2s.l3S;    C,    A      Reld.    Trenton,    $28,554;    J.    H.    HcKJin. 
Eatontown,  $2s,297. 

Flenilnictnn.  N.  J.^The  Board  of  Freeholders  of  Hunter 
don  t'oiinty  luis  voted  to  Improve  the  Cllnton-Lebnnon  mn 
cudnm  roiul.  The  Hoard  Is  also  considering  the  macadamlii 
Ing  of  the  roiid  from  Ilufrman's  to  the  Morris  Countv  lint- 
near  Cullfon 
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Ilarkriiaark.    >.    J.       i  <  >lllrliil  I       Tlin     lloiinl    of   riiDHKii    Kixr 
hiilili'ix    or    lltuKoii    «'<>uiil>     Hill    I'oiinti  tirt    nliotil    .i;.?!!))    mi.yil 
of    |iii\  i-iiii'ii(    on    4>ln.    tiwK'iiiliini    liimit.      Thn    rKlliiiiilril    cohI    Ih 
}l!ill,(IOO. 

Jrrarir  CUj,  N.  J. — Preiiii  repnriM  atntn  thni  llio  llonrd  of 
('liiinrii  l''i  OKhiilclom  of  liiiiUnii  ruurily  pliinn  to  liii|>iuv<'  I'nii- 
iinlr    Amv 

^MnnMiiqunn.  N.  J. — Tho  Itniird  of  (Miompii  Kroi-linlilcrn  of 
Motiinoiilli  I'oiiiily  liitH  uwunli'd  llii<  ruiitriti'l  to  Itli'HAUl) 
IIAKI:MAN.  Kr<Tliol«l.  N.  J.,  for  40mi  ft  of  ni<\v  oriMiii  ImuiIp- 
Mtr<l   III    .MiitiuNi|U:tii 

*M«.  Iloll*.  K.  J.— (UlHolnl)  — IIUlii  worn  rronlVKil  Mnr  I 
!>>■  tiK'  IIoiikI  of  Chonrii  KriM'liolilrrH  of  MiirllnKloii  Coiiiily 
for  i-oiiHl  r\irtliiK  Hloiir  rtuiiln  In  HurllnKlol)  County  iih  fol- 
low* Mnlfortl  to  HulliiuKi'r'n  MIIIh  ltd,  llrrk  ^it  llonlittin, 
nnliillxlil.  |sr.s7.  t'olinid  S.dioll.  N.w  llriiiiMWliK.  IS'.HI  Mur- 
MiiKlon  t<i  llownx'n  *'oriH<r  Idl  .  Pitiil  .1  Suvdir,  I'tilliidilplilii. 
tlo.oii'i.  T  J.  Iliirmi.  Itoi-ldliiK.  |l«.l:'<'>  ('idiiinbHH  l<>  lloi - 
.l.tiioun  Kil..  I'aiil  J  Snv<l«i.  nillixlilplilii,  }ls.2!is.  .1  I. 
1..  «,.in|.l,  l.iikiHood,  KO.r.l'.t.  Conia.l  s'rl.oll,  Ni-W  Hriinx- 
«lik.  J.'ii.M'.'.  Hordcniown  to  CroNNWlrkN  CriM-k  ltd,  rmil 
J  SiiMl.i.  nilladidplilK.  ITlfifij  Connid  Si-holl.  Nrw  Mnnm- 
wliK.  »>:ii7  Moor.-Ktiiwn  to  Mi>»i>n\  lllf  Kd..  l-iiiil  J.  HnyiliT. 
nillad.-lplilu.  |14.U(-.S.  J  K.  Shanliy,  riilliidclphla.  $in,«r.4. 
Mrdfortl  to  I'oiitrn  ('orniT  ltd  .  Paul  J  SnydiT.  I'lilliid<-I|ihlii, 
lll.stiT:    Itprk    «:    Hoiiluni).    rialntlrld.    IIJ.Ull.      Notud    Ki-li     ix. 

ralmon,  X.  J.— liarwood  KiTKiiHon,  County  KnKT  ,  I'atiT- 
iioii.  In  I'i't'parInK  planw  for  IniprovInK  IlaniburK  Turniilkiv 
lild.s  will    \>v  aiik<Ml   In    tlu<  MpiliiK 

4*li»arllr  I'ark.  N.  J— ( I'.liEabcth  pOHt  ollloo)  —  (Olllclal) — 
A  loiitiait  for  I'oiisti  ut'tInK  concrrti'  pavrniontM  and  aniiurlcn- 
aii..!!  I)a»  been  awartlod  to  i\  11.  WINANS  &  CO..  Klljtnboth. 
N  J.,  at  $30.T;»3.  other  l>lil»  were:  .lolin  Oorer.  Irvliinton, 
l:t.vr.U.  T.  Foster  lallahan.  Kllxabeth.  J3i.2SI.  Kdward  I. 
h'.iUKhan,  Klliabeth,  ).1L',!)2i«.  W'oldon  ContractlnR  Co.,  l^llza- 
Ix-th.  }33.3TU:  .Schneider  Steele  Co..  .N't-w  llrunnwlck,  $33, s.:;. 
.\..t.d    Feb.    IS. 

SamrrTlllr.  \.  J HIda  will  be  rccelvoil  until  Mar.  2.1  b.v  th.- 

Hoard  of  v'ho.Hen  Frreholders  of  .Sonierwet  County  for  rebuild- 
ing the  road  from  l..arKer  Cross  UoadH.  Itodnilnstcr  TownHhip 
to  the  Hunterdon  county  line.  This  roa<l  Is  about  thioe 
miles   lonK;  ami   the   work   will   be   ih>no   by   .State    aid. 

Trenton,  X.  J. — The  Hoard  of  City  Coinmissioners  Is  con- 
alderinK   imvln^  L,.'\ml>erton  St.    from   Market    to  Shepherd   St. 

.%ltoona,  I'rnn. — The  contract  will  soon  be  awarded  bv  the 
City  Council  for  40.000  sq.yd.  of  vitrified  brick  pavement  with 
concrete    base. 

Bethlrhrm,  Prnn. —  (Oniclal) — Bids  will  be  received  until 
Mar  l:'  b\  (leorpe  F.  I'.  Youngr.  Controller  of  Northampton 
Countv,  Kaston.  I'enn.,  for  pavlni;  the  Itroud  St.  inter-county 
bridge    with    vilrlfleil    brick. 

Khrnabnrir.  I'enn. — Cui  ry  t^-  Campbell.  ICnirr..  is  prepurin^ 
plans  for  constructing  a  road  between  .South  Fork  and  Frank- 
lin.    The  estimated  cost  is  $38,000. 

Monaea.  I'enn. — Plans  have  been  prepared  by  Michael 
Haker.  Horounh  Enjir..  for  paving;  portions  of  Fifth,  Sixth, 
KiKhth,  Tenth.  11th.  12th.  13th,  loth,  16th  and  Virginia  St. 
The  estimated   cost   is  $25,000. 

IMttabiirich,  Trnn. — Press  reports  state  that  the  City 
Council  plans  to  reconstruct  West  I..lberty  Ave.,  at  an  esti- 
mated cost  of  $380,000.  Work  will  be  started  some  time 
this   month. 

KeaillnB,  Penn. — Bids  will  be  received  some  time  In  April 
bv  Charles  Marks.  Citv  Clk..  for  jiiiving  Perkimen  Ave.  with 
wood  block.  The  estimated  cost  is  $.">0,000.  E.  B.  Ulrich  is 
City  Enpr. 

WanhinKlon,  Prnn.— Press  reports  state  that  the  Board  of 
WashinKtoii  County  Commissioners  has  voted  in  favor  of  is- 
suing $120,000   in   bonds   for  improving   roads. 

Frederick.  Md. — The  Commissioners  of  Frederick  County 
have  voted  to  construct  a  st.ite  road  from  Brunswick  to 
Petersville.     The  approximate  cost  is  $39,750. 

Haiceriitonrn,  Md.  —  The  Commissioners  of  Washington 
County  have  voted  in  favor  of  constructing  about  15  miles  of 
road    In    Washington   County   by   State   aid. 

WanhinKlon,  D.  C. — See  Item  under  Federal  Government 
Work    h.:i<led    •'Grading." 

PnlaHkl.  Vn. — An  election  will  be  held  Apr.  6  to  vote  on 
the  <|Ufstlon  of  issuing  $S0,OOn  in  bonds  for  permanent  road 
building  in   Newbern   Magisterial   District. 

-A'Chnrlraton,  W.  V«. —  (Otlician  —  Hids  will  be  received  until 
111  a  111..  Mar.  24.  bv  the  Hoard  of  Affairs  for  curbing  and  pav- 
ini:  Charleston.  Florida.  Jackson.  Beauregard.  Elizabeth.  Mc- 
Clniic.  Kentucky.  Quarrier  and  Jefferson  St.  and  Park,  Cen- 
tral. Fourth.  Huffner  and  California  Ave.  G.  S.  Brown.  Lowen- 
sleln   Bldg..   is  City   Engr. 

MoandHvlIlr,  W.  Va. — The  Marshall  County  Court  has  de- 
cldeil  to  pave  the  Heill.vhill  Rd.  through  Sherrard.  T.  J. 
Bartrug   is  County    Kd.    ICngr. 

^Blark  Monntain,  X.  C. — A  contract  for  constructing  con- 
crete streets  and  sidewalks  has  been  awarded  to  P.  S.  MIN- 
ERS, Spartansburg,  S.   C. 

Ckarlotte,  X.  C. —  fOmcial) — Work  will  soon  be  started  on 
tl.e  paving  of  .North  Brevard  St.  from  13th  St.  to  the  city 
limits.      The    work    consists    of    9000    lln.ft.    of   macadam. 

I.amberton,  X.  C — Bonds  for  $35,000  have  been  sold,  the 
proceeds   of   which    will    be    used    for   Improving   streets. 

.\tlanta.  Ga. — The  Board  of  Public  Works  plans  an  ex- 
penditure of  $32<!.nnn  for  street  Improvements.  R.  M.  Clay- 
ton   Is   Chn.    of   Construction. 

EoatU.  Fla. — At  an  election  held  Feb.  2  the  question  of  is- 
suing $35,000  in  bonds  for  paving  and  constructing  storm 
sewers    was   defeated.      Noted    Jan.    21. 

^Tarpon  SprinKa.  Fla. — A  contract  for  constructing  10,000 
sq.yd.  of  asphalt  pavement  has  been  awarded  to  U.  L.  DAVIS. 
41014   Franklin  St..   Tampa. 

KverRief.  .\la. — The  Commissioners  of  Conecuh  County 
have  issued   $50,000   in   bonds  for  Improving  roads. 


4-<  larkMdnIr,  MUa.  (Ofllclal )  — KIdH  were  received  Mar.  .'< 
by  the  CiiiiitnlnnloniTM  of  Coabuiiia  Counly  for  cunHtructlng 
S's  iiilleM  of  Kravel  road,  III  fl  wlile,  an  folloWM:  I':  II.  <'»x, 
MblMlKllt,  MIsN.  $MIIII,  iti>a<  li  Ar  KlanHell,  MeiiiphiN,  Teiin., 
113,1142;  Worthlngtoii  Const  ruction  Co,  Mobile,  Ala  $ll,OflN: 
Koniiel  g,  Hi'iiiniMi-rborii,  lleliii,  MIhn.,  $U003;  Owenn  ('onntruc- 
llfili  Co  VIrkHbiirKli.  MImh.  $'.i3.M;  l.arkln  /i  Co,  MemphiM, 
Ti-iin  .  $!i40'i.  Provliie.  JackHoii  *  .Morrison,  Gn-eii wood,  MIhs,. 
»70ir..  Tiiriirr  A  Tboinas,  Meniplils,  T.-iin  ,  $HtilH;  P.  C.  Poweis 
ft  Hon,  Memphis,  T<  iin  .  $7;i!in;  H.  l(  Hughes  Ji  Co,  VIckMburg. 
MiNs.  $<i4L's.  Hiiillh  Bros,  Huiinyslile.  Ark.  $7743;  K.  I>.  Har- 
vey A  Co.,  Memphis,  Tenn.,  $i!NH,S;  H.  A.  UANO,  JuckHon,  MIms  , 
$rij)nf.    lawiirdeil    contract).      Nfiled    Feb.    IK. 

<°olunibuM,  Mlaa.  -Press  reports  slate  that  the  Commla- 
sloners  of  l.owridi'H  Counly  have  approved  the  plans  of  O. 
Haiiser,  Aberdeen,  for  consJruclInK  roads  In  (Jood  lloails  IJIs- 
irlcl    No.    2 

^Jaekaon,  Mlaa. — The  contract  for  redurfncing  Capitol  Ht 
with  brick  has  be.n  awarded  to  F.  (i.  PUOIIDFOOT,  Chicago, 
Inslrad  of  lo  tin-  Barber  Asidialt  f.'o.,  Philadelphia,  as  erron- 
eously   Moli'd    111    I  III-    Issue    or    Jan.    14. 

+I.n  l''n)rtlp,  l,ii.  A  conlract  for  constructing  16  miles  of 
gravel  roads  has  b.en  awarded  to  the  WOUTHINOTON  CO.V- 
.STItrCTlO.N    CO.    Hrookhav.n,    Miss. 

+  .Xe«v  orlenna.  I,n.--Tlie  conlract  for  repaying  Charles 
.Ml.  from  lOsplanade  Ave.  lo  Fri'iicbman  St.  has  been  awarded 
to   .M     J     KI.V.NN 

Shreveporl,  I.n. — Press  reports  slali-  that  the  City  Com- 
mission  plans  an   exiiendlture   of   $20,000   for  paving. 

Centervllle,  Trnn. — An  election  will  be  held  Mar.  27  to  voti- 
on  the  (|uestion  of  Issuing  $200,000  In  bonds  for  constructing 
roads   in    Centervllle   District. 

Jeliico,  Tenn.  -Bonds  for  $150,000  were  sold  Mar.  2,  the 
proceeds  of  which  will  be  used  for  constructing  and  Improv- 
ing  roads.      Noted    Feb.    tl. 

ItriiokMville,  Ky. — The  citizens  of  Bracken  Counly  contem- 
plate voting  on  the  question  of  Issuing  $40,000  in  bonds  to 
construct    roads. 

I.oulHvllle.  K>.— The  Henry  Bickel  Co.,  Louisville,  at  $7500 
was  low  bidder  for  paving  Green  St.  from  First  to  Flovd 
St.    with    vitrified    blocks. 

Miinfordvlile,  Ky.^ — The  Hart  County  Fiscal  Court  has  ap- 
rirojiriated  $12,000  for  constructing  a  pike  from  the  Hardin 
County  line  along  Lincoln  and  Jackson   Way. 

+<)>venMboro,  Ky. — A  contract  for  bitulithic  pavement  has 
been  awarded  to  the  SOUTHERN  BITULITHIC  CO.,  Nashville, 
Tenn..    at    $34,440. 

.Snndy  Hook,  Ky. — The  Commissioners  of  Elliott  County 
contemplate  holding  an  election  for  the  purpose  of  voting  on 
bonds    to   construct    roads. 

Snilthlnnd,  Ky. — Livingston  County  has  appropriated  $12.- 
000    for    constructing    roads. 

Wleklitre,  Ky. — At  a  recent  election  the  citizens  of  Ballard 
County  voted  in  favor  of  issuing  $30,000  in  bonds  for  con- 
structing   roads.      Noted    Feb.    4. 

('hillleothe,  Ohio — The  City  Council  contemplates  paving 
Polk   St.   with   tarvia. 

Cincinnati.  Ohio— (Official) — Bids  will  be  received  until 
noon.  Mar.  15,  by  Philip  Fosdick.  Dir.  of  I'ub.  .Ser..  for  im- 
proving Orland  Ave.  from  Harrison  Ave.  to  its  southern  ter- 
minus. 

roIuniliuN.  Ohio — The  City  Council  contemplates  construct- 
ing concrete  sidewalks  on  Champion  and  Ohio  Ave.  from  Liv- 
ingston  to  Schiller  Ave. 

ICIyrin,  Ohio — (Official) — Bids  will  be  received  until  noon. 
Mar.  15,  by  M.  M.  Wilcox,  Dir.  of  Pub.  Ser.,  for  street  work 
during    1915. 

l.orain.  Ohio — Press  repoits  state  that  the  City  Council 
plans  to  pave  West    Erie  St. 

+Otta«va,  Ohio — (Official) — Bids  were  received  Feb.  24.  and 
contracts  awarded  for  the  construction  of  the  stone  road  im- 
provements in  Putnam  County  as  follows:  C.  H.  Donaldson 
Junction  County  Rd.  to  J.  B.  BLOSSER,  Cloverdale,  Ohio.  $40.- 
3fi4:  T.  J.  Winner  Junction  Countv  Rd.  to  J.  S.  BLOSSER. 
Cloverdale.  Ohio.  $13,665;  Tarlev  Billingslev  Rd.  to  O  L 
SMITH,  T^eipsic.  Ohio,  $11,967;  John  Hixon  Rd".  to  WESTRTCK 
&  LINE,  Holgate,  Ohio,  $20,629;  William  Kerns  Rd.  to  SCHOE- 
MAKI:R  &  .SOX.  Pandora.  Ohio.  $20,123;  C.  C.  Schafer  Rd.  to 
R.  C.  ROACH.  Waterville,  Ohio,  $1405;  M.  M.  .McDougle  Rd  to 
W.  H.  &  H.  A.  SONDER,  Fostoria,  Ohio,  $10,331;  J.  S.  Bleeks 
Rd.  to  J.  W.  BOWERSOCK.  Ft.  Jennings.  Ohio.  $4179;  J.  H. 
Hohenbrink  Rd.  to  IRA  .\CTON,  Vaughnsville.  Ohio.  $30,662: 
J.  H.  Hohenbrink  South  Branch  to  IRA  ACTON,  Vaughnsville. 
Ohio,  $2624;  J.  H.  Hohenbrink  North  Branch  to  IR.Ji  ACTON. 
Vaughnsville.  Ohio.  $2319;  M.  AAnUiams  Rd.  to  WESTKRICK 
&  LINE.  Holgate,  Ohio.  $20,916;  Charles  Conkright  Rd.  to 
FLOYD  AVKLLS.  Continental,  Ohio,  $13.S50:  H.  H.  Montooth  Rd. 
to  C.  S.  WITHMAN,  Deshler,  Ohio,  $22,591;  H.  H.  Montooth  Rd. 
to  C.   S.  WITHMAN,   Deshler.   Ohio.   $4387.     Noted   Feb.   18. 

+PalneHvilie,  Ohio — The  contract  for  paving  Libertv  St.  has 
been  awarded  to  GOULD  &  MAYBACH.  Collinwood.  "Ohio,  at 
$34,250. 

SnnduNky,  Ohio — Bonds  for  $30,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  improving  roads  in  Berlin 
Townsliiji. 

Toledo.  Ohio — (Official) —Bids  will  be  received  until  10  a.m.. 
Mar.  30.  by  the  Board  of  Commissioners  of  Lucas  Countv 
for  the  material  used  in  the  repair  and  improvement  of 
county    roads. 

WellNville.   Ohio — The   City    Council    plans   to   pave    17th   St. 

Voungstoivn.  Ohio — Bids  will  be  received  until  Mar.  15  bv 
Frank  Agnew,  Secy,  of  the  Bd.  of  Comrs.  of  Rd.  District  No. 
1.  for  constructing  S500  Iin. ft.  of  roads  in  Boardman  Township. 

+ZaneMv1lle.  Ohio — (Official) — The  contract  for  improving 
AdamsviUe  Rd.  has  been  awarded  to  .ALBERT  .\D.-\MS  &•  SON 
Zanesvllle,  Ohio,  at   $4193.     Other  bids  were:   .A.   Em.-rv  &   Son 
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$4724;  Muskingum  Contracting  Co.,  $1336;  W.  R.  Bolin.  $4S0O. 
Noted  Feb.  IS. 

Boonville,  Ind. —  (Official)— Bids  will  be  received  until  10 
a.m.,  Apr.  6,  by  the  Commissioners  of  Warrick  County  for 
constructing  a  road  in  Greer  Township.  G.  H.  Bass  is  County 
Audr. 

Broad  Ripple,  Ind. —  (Official) — Bids  will  be  received  until 
7:30  p.m..  Mar.  22,  by  the  Board  of  Trustees  for  constructing 
concrete  sidewalks. 

+Delphl,  Ind. — A  contract  for  constructing  a  gravel  road 
in  Washington  Township  has  been  awarded  to  CHARLES 
MIXNIX,    Flora,    Ind.,    at    $13,250. 

^Kentland,  Ind. — A  contract  for  constructing  a  macadam 
road  in  Jackson  Township  has  been  awarded  to  the  LEHIGH 
STONE  CO.,    Kankakee,   111.,   at   $7S2S. 

+.MontlcelIo,  Ind. — A  contract  for  constructing  the  West 
Point  Township  Rd.  has  been  awarded  to  SPENCER  & 
MOORE.    Wolcott,    Ind..    at    $11,345. 

+Xappanee,  Ind. — A  contract  for  street  paving  has  been 
awarded  to  the  CONCRETE  CONSTRUCTION  CO.,  Nappanee, 
Ind.,   at   $20,000. 

>e»vport,  Ind. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Apr.  5,  by  the  Commissioners  of  Vermillion  County,  for 
constructing  a  gravel  road  in  Highland  Township.  Roy 
Slater   is  Audr. 

^Mt.  Vernon,  Ind.— Contracts  for  constructing  two  gravel 
roads  in  Posev  Countv  have  been  awarded  to  the  MT.  VERNON 
CONSTRUCTION  CO..  at  $5853  and  $6850  respectively. 

^Salem,  Ind. — A  contract  for  constructing  the  Washington 
and  Jefferson  Township  Roads  has  been  awarded  to  FRED 
SIMPSON,   Salem,  Ind.,  at  $4198.     Noted  Feb.  11. 

+FUnt,  Mich. —  (Official) — The  contract  for  constructing  an 
asphalt  plant  has  been  awarded  to  HETHERINGTON  & 
BERNER.    Indianapolis.    Ind..   at   $9245.      Noted   Feb.    IS. 

MarMliall,  Jllch. —  (Official) — Bids  will  be  received  until 
noon.  Mar.  15.  by  the  Commissioners  of  Calhoun  County,  for 
constructing    roads    in    several    townships. 

Rushvllle,  ni. — The  Town  Council  contemplates  an  expen- 
diture  of   $70,000  for  paving  streets  during  1915. 

+De»i  Moines,  Iowa — The  contract  for  paving  Third  St.  froin 
Boston  to  Euclid  Ave.  has  been  awarded  to  the  DES  MOINES 
ASPHALT   PAVING   CO. 

St.  Paai,  Minn. — The  City  Council  ordered  Robert  St.  from 
Sixth  St.  to  Central  Ave.  to  be  paved  and  curbed. 

Holton,  Kan. —  (Official) — Bids  were  received  Feb.  26  for 
paving  (a)  vitrified  brick  on  5-in.  concrete  base  (b)  vitri- 
fied fiber  on  5-in.  concrete  base  (c)  asphaltic  on  5-in.  con- 
crete   base    as    follows:      James    Stanton,    Leavenworth,    Kan., 

(a)  $31,981,  (b)  $29,391.  (c)  $24,727;  John  McGuire.  Leaven- 
worth. Kan.,  (a)  $32,528.  (b)  $29,938:  Kansas  Paving  &  Con- 
struction Co.,  Kansas  City,  Mo.,  (a)  $35,004.  (b)  $32,4l4:  Watts 
&  Amerman,  Concordia.  Kan.,  (a)  $34,725.  (b)  $32,005,  (c)  $25,- 
261;  Wilson  Construction  Co.,  Whiting,  Ind.,  (a)  $34,080.  (b) 
$32,267;  Peak  &  Stinglev,  Manhattan.  Kan.,  (a)  $36,239.  (b) 
$33,649.   (c)   $27,034;  Monarch  Engineering  Co..  Falls  City.  Neb., 

(b)  $30,916;  Kaw  Paving  Co..  Topeka,  Kan.,  (a)  $34,222.  (b) 
$31,502.  (c)  $26,421;  Land  Construction  Co..  St.  Joseph.  Mo., 
(a)  $35,418.  (b)  $32,310;  E.  D.  Tvner  Construction  Co..  Kansas 
Citv,  Mo.,  (a)  $33,133.  (b)  $31,838.  (c)  $25,741;  J.  R.  Ramsey. 
Lawrence,  Kan.,  (a)  $34,038.  (b)  $30,153.  (c)  $25,460;  Elliott  & 
Vance.  Parsons.  Kan.,  (a)  $31,713.  (b)  $29,382;  E.  W.  Gelger 
Construction   Co..    Leavenworth.    Kan.,    (a)    $32,104.    (b)    $29,579, 

(c)  $26,282;  Ozark  Paving  Co.,  Joplin.  Mo.,  (a)  $36,004,  (b)  $33,- 
414,  (c)  $27,706;  Olsen  Schmidt  Construction  Co.,  St.  Joseph, 
Mo.,  (a)  $36,645;  (b)  $34,444;  E.  F.  Wilcox  &  Co..  Kansas  City, 
Mo.,  (a)  $37,430.  (b)$34.257;  A.  R.  Young  &  Co.,  Lawrence, 
Kan.,  (a)  $35,524,  (b)  $33,582,  (c)  $27,865;  A.  Jaicks  Co.,  Kan- 
sas  City,   Mo.,    (c)    $25,942. 

Leoln,  S.  D. — Bids  will  be  received  until  3  p.m.,  Apr.  6,  for 
grading  highways  during  1915.  J.  B.  Wittmayer  is  Audr.  of 
Mcpherson   County. 

MrlntoMli,  S.  D. — Bids  will  be  received  until  2  p.m.,  Apr.  7, 
by  Rudolph  Jager,  Comr.  of  Corson  County,  for  grading  the 
county  highway. 

RnKMellvliie,  Ark. — Press  reports  state  that  the  City  Council 
contemplates    paving   about    two    miles    of   streets. 

Anntin,  Te.*. — Press  reports  state  that  33,000  sq.yd.  of  oiled 
gravel  road  will  be  constructed  by  day  labor.  M.  C.  Wellborn 
Is   Engr. 

finlveaton,  Tex. — Press  reports  state  that  the  Oulf,  Colo- 
rado  Sc   Santa    F&   Ry.    plans   to   expen<l    $6631    for    paving. 

Kountxe,  Tex. —  At  a  recent  election  the  citizens  of  Hardin 
County  voted  in  favor  of  Issuing  $150,000  In  bonds  for  con- 
structing  roads   In    Road   District   No.    1.      Noted   Feb.    IS. 

<fMldlotliinn,  Te.». —  A  contract  has  been  awarded  for  con- 
structing coiK-rfte  sidewalks  by  the  City  Council  to  W.  C. 
DAVIS    &    SONS,    Ft.    Worth.   Tex. 

Onkvllie,  Tex. — An  election  will  be  held  Mar.  27  to  vote  on 
the  ((uestlon  of  Issuing  $10,000  In  bonds  for  constructing 
roads   In   Live   Oak   County. 

SarntoKn,  Te.x. — Bonds  for  $150,000  were  sold  Feb.  19,  the 
procced.M  of  which  will  be  used  for  building  roads  between 
Butson    and    Har.-iloga    and    half   way    to   Sour    Lake. 

irvnifle,  'iV«. —  Press  reports  state  that  $20,000  In  bonds 
have  1m  III   i.MMueil   for  Improving  streets. 

IlriimrlKlit,  Okin. — The  City  Council  contemplates  paving 
Broiiilwiiy.    I'ennsylvanfa   and   Ohio   Ave. 

I'hirnix,  Arlx. — An  appropriation  of  $152,000  has  been  made 
for    road    work    In    Clla.    Pinal    and    Yavapai    Counties. 

Colville,  Wnnh. — Press  reports  state  that  plans  are  being 
prepiir.rl    for    coiistrui'tlng    the    Hprlngdiile    Hunter    Mlvd. 

Rplirnln.  Wnah. — -(Omclal) — Rids  will  be  received  until  2 
p.m.,  Apr  .5.  by  (*.  T.  Sanders,  County  Audr.,  for  eonstructlng 
two  miles  of  water-bound  macadam  highway  No.  fiA.  K.  H. 
Htradllng   Is   County    Kngr. 

<;»ldendnle.  Wnnh. — The  CoiiinilsslonerH  of  Klickitat 
County  conleinpliite  an  expenditure  of  $150,000  for  construct- 
ing  roiids. 


Lynden,  Wash. — The  City  Council  contemplates  paving 
Fifth    St.    with    brick.      The    estimated    cost    is    $10,000. 

Ritzville,  Wash. — The  City  Council  has  decided  to  grade, 
gravel,  culvert  and  drain  2%   miles  of  streets. 

Spokane,  AVasli. — Bids  will  be  received  until  Apr.  6  by  the 
County  Commissioners  for  paving  Rockford,  Waverly  and 
Dinnison  Park  Highway  with  asphalt  macadam.  The  esti- 
mated  cost    is   .•fl50,000. 

^Valla  Wulln,  Wasli. — Bids  will  be  received  about  Mar.  30 
by  M.  A.  Power,  City  Clk.,  for  paving  North  Second,  North 
Ninth  and  Whitman  St.  and  Isaac  Ave.  The  estimated  cost 
is    $3."i,000. 

Olympia,  Wash. —  (Official) — The  State  Highway  Commis- 
sioner wires  Mar.  10  that  the  State  Legislature  has  just  ap- 
propriated $2.152,2SS  and  reappropriated  $153,640  for  the 
construction  and  maintenance  of  state  highways  and  $4,000,000 
for  the  construction  and  maintenance  of  other  permanent 
highways.  In  addition  to  these  about  $4,000,000  will  be  used 
for   constructing   and    keeping   county   roads  and   bridges. 

Hanford,  Calif. — The  city  contemplates  constructing 
about  five  miles  of  streets,  at  an  approximate  cost  of  $185,- 
000.      Max   Enderlein    is   City   Engr. 

+Lonig  Beach,  Calif.  —  FAIRCHILD-GILMORE-WILTON 
CO.  has  been  awarded  the  contract  at  $50,900  for  improving 
Anaheim  St.  between  Daisy  Ave.  and  the  west  city  limits, 
a   distance   of   about    one    mile.      Noted    Feb.    IS. 

+Manhattan  Beach,  Calif. — THE  CROWN  CONTRACTING 
CO..  Santa  Monica,  lias  been  awarded  the  contract  at  $16,912 
for  improving  a   portion  of  Center  St.     Noted  Feb.   11. 

+Redding,  Calif. — The  Citv  Trustees  have  awarded  a  con- 
tract for  street  paving  to  the  CHICO  CONSTRUCTION  CO., 
of  Chico,   Calif.,   at    $20,000. 

+Redn'ood  City,  Calif. —  (Official) — A  contract  for  con- 
structing 4.26  miles  of  paving  on  Menio  Park  to  Portola  Rd., 
2.10  miles  of  oil  macadam  and  Vi  mile  concrete  base  on  San 
Mateo  Rd.  to  Half  Moon  Bay  Rd.  has  been  awarded  to  D. 
FLYNN,  Redwood  City,  at  $28,297.  Other  bids  were:  Spring 
Construction  Co.,  $30,618;  Blanchard-Brown,  $29,563;  Peter- 
son-Grier,    $29.4.')4.      Noted    Feb.    IS. 

+San  Francisco,  Calif. — The  Board  of  Public  Works  has 
awarded  a  contract  for  paving  Portola  Drive  to  HIRAM  G. 
VAUGHAN,    at    $46,200. 

San  FranciscOj  Calif. — The  Board  of  Works  has  ordered 
the  paving  of  Connecticut  St.  from  19th  St.  to  a  point  beyond 
20th,  and  also  the  crossing  of  19th  and  20th.  The  cost  esti- 
mated   is    $23,100. 

London,  Ont. — The  Citv  Council  plans  an  expenditure  of 
$200,000  for  paving  during  1915.     H.  A.  Brazier  is  City  Engr. 

Ortllia,  Ont. — According  to  press  reports  the  City  Council 
contemplates  an  expenditure  of  $7600  for  improving  roads  for 
1915. 

Stamford,  Ont. — The  City  Council  plans  to  pave  a  number  of 
streets  in  the  near  future.  J.  C.  Gardner,  Queen  St.,  Niagara 
Falls,   is  Engr.-in-Charge. 

Xew  Westminster,  B.  C. — The  City  Council  plans  to  pave 
Sixth  St.  from  Columbia  to  Third  Ave.  and  Carnavon  St.  from 
Eighth  St.  to  the  bridge.     T.  W.  B.  Blackman  is  Engr. 

A'ictoria,  B.  C. — Press  reports  state  that  bids  will  be  re- 
ceived about  Mar.  25  for  paving  Ash  St.  The  estimated  cost 
is  $10,000. 

IXDl'STRI Al.   ^VOKKS 

Manchester,  X.  H. — The  W.  H.  McElwain  Co.  plans  the  con- 
struction of  an  addition  to  its  plant  in  South  Manchester. 
Estimated  cost,   $100,000. 

Cambridge,  Mass — ^  Harvard  University  plans  to  con- 
struct a  $60,000  building  for  the  "Crimson,"  one  of  the  campus 
publications.  Jardine,  Hill  &  Murdock,  3  West  29th  St..  New 
York.  N.  Y.,   is  Arch. 

Worcester,  Mass. — Plans  have  been  prepared  for  the  con- 
struction of  a  three-story  cold-storage  warehouse  and  office 
building  at  219  Summer  St.  for  Armour  &  Co.,  Union  Stock 
Yards,    Chicago,    III. 

Pawtueket,  R.  I. — Plans  have  been  prepared  for  the  con- 
struction of  a  three-story,  110x200-ft.  brick  factory  on  Barton 
St.   for  the  Jenckes  Spinning  Co. 

Bridgeport,  Conn. — The  Remington  .\rms  Union  Metallic 
Cartridge  Co.  plans  to  construct  17  four-  and  fivo-story  build- 
ings for  its  plant  at  Bridgeport.  Frank  O.  Hoagland  is  Local 
Mgr.  of  the  company. 

+\ew  Haven,  Conn. — The  contract  for  the  construction  of 
a  six-storv,  5SxS46-ft.  factory  for  the  Winchester  Repeating 
Arms  Co.  "has  been  awarded  to  the  ABERTHAW  CO.N.STRUC- 
TION  CO..  8  Beacon  St..  Boston.  Mass.  Estimated  cost,  $50,000. 
This  is  one  of  the  many  buildings  to  be  constructed  by  this 
company. 

+New  Haven.  Conn. — The  contract  for  the  construction  of 
a  two-storv,  60xlK0-ft.  factory  on  Fox  St.  for  the  Mysto  Mfg. 
Co.  has  been  awarded  to  LEWIS  A.  MILLER.  26  Church  St.. 
Merlden.      Noted    Feb.   4. 

New  Haven,  Conn. — Plans  have  been  prepared  by  R.  W. 
Foote,  424  Chamber  of  Commerce  Bldg,.  for  the  construction 
of  a  garage  on  York  St.  The  main  building  will  bo  one-story. 
84x146  ft.  with  two  wings,  one,  two-stories  46x50  ft.,  ai\d  the 
other-,   one-story   47x90    ft. 

New  York.  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  iirepared  bv  O.  H.  I'elgram  for  the  construction  of  a 
two-stiirv,  3Sx77-ft.  warehouse  on  74th  St.  near  Ave.  .\  for  the 
Manhattan    Ity.   Co..   165    Itiondway.      Estimated   cost.    $30,000. 

IVew  York.  N,  Y. —  (Borough  of  Brooklyn) — The  William 
Beckers  Aniline  *  Chemical  Work.s.  105-113  Underbill  Ave.. 
Mrooklvn.  has  been  Incorporated  with  a  capital  of  $1,000,000. 
The  <'OMipaiiy  iilans  to  constrvict  23  buildings  near  Januiloa 
Itiiv,    for   nimiunHturlng   puii>oses. 

+  llrldKetou,  \.  .1.-11.  U.  HANKIN.-^  *  BRO.  has  been 
awarded  the  contract  for  the  construction  of  a  Ihiee-storv, 
6axU.0-ft.  factory  tor  the  S.inllary  Can  Co.,  417  West  1  llh 
St..   Now   York.   N!   Y.      Estimated  cost,   $20,000. 


Maivh   II.    I!) I. 
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4JprM>y    «ll»,    \.   J.  -Thr    STII.I.MAN    Iii:i,i:il  ANTV  •  I'Kll- 

IM  Co,    in    l';xrliaiiUf<    I'l  ,    Iiiim    I ii    nwiiiilfil    lh<<   cdiiI  i  ml    for 

.itvatliill  iiikI  pllltiK  r<»  IliK  liiillilinu  ixi  KliMt  St..  In  li«  roll- 
1  iiftril  by  Iho  ilrt'itl  Alliiiillt'  ft  I'acino  Tnii  *'o..  nl  t<>  TTi  prr 
I  v(l.  for  exrnviillnu  nn<l  tfl.fin  por  cu.yd.  for  iilllntc,  Ncilvil 
1..    II 

<  hratrr,  l>rnn.     T.    Wooilwmil  Tiiiliipr.  .M«ic>.  (if  Iho  (Minnlor 

'  4iiil«'i     of    I 'kmuiii'I  )'(<.    In    IiiIi'I  I'Ktril    In    ti    i'nni|iiin\     llml    ii'- 

Mll\     pill.  Ii:>»«il    hair   nr    Iho    Itnarh    .Sh|p^al•l        Thi<    nIIk    uIII 

.     iini'il   fnr   Iho  cniinliii    lion   nf  ii    plaiil    In   iiianiirarl  III  o    piipor 

.1    piil|>    Ixianl.       ICHtlliiiitoil    i-niil.    I.IOH.OIHI, 

rbllntlrlnhlii,  IVna.-    I'laiiii  hnvi'  licoii  pi'o|iiit-oil   for  tho  roii- 

lUtlnn    ><f   a    nllf    Hlniy.    1'      ,l7tl-fl      fllrtnl  V    ill     IHIh    lltnl    rillll- 

1,    .SI     fni    Iho    l.lii.lo    Air    rroiluilH   Cn..    4:iiil    Ht.    Ilhltf..    42li<l 

.Vow    YniU.   .\     Y       Nnto.l  lUI.   I'U  lillil    Koli.    IS. 

I'hllntlpliiblii.    I*rua  -     I'liiMH    mo    holliK    pioparcil    liv    .Schcr- 

I     ^^     rhIlllpH.     Arrh..     fni     Iho    i-oniilriirllnii     »t    ii     hIx- 

.  Ii>i>    al    JIn   South    I3lh   SI.    for   JoNoph    II.    DiivhlNnnH 

la  nit    to 


"W.  I,.  PnvlN.  ijioiiiihaw  Avo.,  nlanit  to 
KiiiaKO  mill  I'opiilr  plant  nt  (InrrlNoii  anil 
iiatoil    rout    In   l.tS.OOO.      Kllaworth    Pctin. 


riiiniiiirKlii    IVuB. —  \V.    I,.    OnvlN.    riloiiiihaw    Av< 

I   a   llvo-iilni  y 

.-;t.       Tho    OMiliii 

III    Avo..    JM   Al.h. 

l*<ili«l»Mti.   IViin. —  !•;    II.   I'lloo  *   Co.    will   rohiilld   ItH  plant 

,.|iI1n    . I. Ml. .v., I   l.y  tlio  with  a   lonii  of  $;ir..nii(i. 

4<>.'rnnton.    I*rnn. — Thi'    ronliiK't    for    Iho    lonntruotlon    nf   n 

\.   i;ii\;iiiii.ft.   fnotoi'v    for  tho   Motor   Kart  Co.,   Inc.,   han 

irili.l    to    tlio    r.VHi^oNS   CONSTUrcTloN   CO.      Noted 

mil   .lati.    2S. 

sinirilHlo,     I'rnn Tho    WoMttllKhoiiiio     RIortrlo    ft     Mfk'.     Co. 

iii.s    I..   .'..iLsiriu-t    a    fartoiv    for    tho   iiianufarturo   of  hwIIcIi- 

linitliiiorr,    Md. — P.     Konnedv    will    roii»triict    n    ono-story, 

ft.  f.iiindry.     Th<-  rHtlniatcil  ro«t  U  $1,10,000. 
-nil. .Ik.    \n.— Tho    rianlor.s'    Nut    &    Chn.-olato    Co.    plans    to 

.1   a   Mve-Ktory,   7i)x1li'-ft.   hrlck   ail.llllon   to  Ha  plant. 
\\  hprllnK,    \V.    V«.— .1.    K.    Moon    Iron    Works    plans    to    ron- 
■  net  an  ail.tltlon  nt  2Sth  and   Market  St.     The  estimated  cost 
$  jr..  lino. 

'ft  hnrlnttp.  >'.  C. — Tho  Savonn  Mf»r.  Co.  h.is  awarded  the 
ara.t  to  tho  KISKK-CARTKIl  CO.NSTTUCTK  )N  CO.,  Cioen- 
lo.  .s.  C..  for  the  con.structlon  of  a  one-story.  12r>x200-ft. 
lory. 

f.lnBnsdi.  Ciii. — Tho  contract  for  tho  construction  of  a 
.•c-st.>ry.  fiUxIJU-ft.  roinforcod-concrole  plant  for  Armour 
Co..  fnlon  Stock  Yards.  Chicago.  III.,  has  boon  awarded  to 
.<  KVANS  nUO.»<.  CoN.'^TUCCTION  CO..  nirnilnjf ham,  Ala.  .1. 
wor  will  supervise  tho  coiislructlon. 

Ilofiir.  Um.^.T.  r.  Allison  and   T{.  T>.  Critchneld.  CaP'oun.  are 

•iir    .1    comiianv    to    construct   ii    bleaching'    plant.      The 

1    c...«t    Is    $2.'.. 000. 

i.,..iiwo«d.    MImh. — Tho     Economic    Power    *     Products    Co. 

i.i..ii>   ...  construct   ten   biilldlnirs   for   the    ni.inufacture  of  pulp 

and    chonilcal     bv-inoducts     from     cotton    stalks.       William     U. 

Miller,  Lafayette  IU.Ik..  Phllail.'lphia.  Ponn..  is  Secy. 

^MrmphiH.  Tenn.— .1.  K.  IIOI.LINCSWORTTI  *  CO.  has 
be«n  awar.loil  the  contract  for  the  construction  of  a  200x200-ft. 
warehouse  at  Macon  and  Iowa  St.  for  the  Thomas  Iron  Co.  The 
•■stimated   ccst   is  $30.oci0. 

I'adarali,  Ky.^ — The  Weyman-Burton  Co.  has  increased  its 
nit.il  .stocl<  to  $2,000,000.  The  company  plans  to  construct 
tobacco    factory. 

^Hamilton,  Ohio- — The  contract  for  the  construction  of  a 
roundhouse  for  tho  Cincinnati.  Hamilton  &•  Davton  Uv.  has 
been  awar.Ie.l  to  PATRICK  F.VRRKI-I..  loin  Second  National 
"ink    BldR..    Cincinnati.       Kstimated    cost.    $30,000. 

♦Chenter,  III. — The  contract  for  the  construction  of  a  six- 
rv  plant  f."-  the  H.  C.  Cole  Milling;  Co.  has  been  awarded 
the  (^.lI.SiiNITK  CONSTRfCTIO.V  Co..  Wainwrlsht  Rldg., 
Louis,  Mo.     Estimated  cost,  $S0.000. 

Chlraico.  III. —  .\ccordinir  to  press  reports  plans  have  been 
...epared  for  tho  construction  of  a  terminal  and  market  at  .'?9th 
St.  and  Ashland  -Vve.  for  the  Produce  Terminal  Corporation. 
The  estimateil  cost  of  the  project  is  $20,000,000  and  will  be 
financed  by  the  Chic.Tpo  Junction  Ry.  and  the  Union  Stock 
""id  &  Transit  Co.     John  A.  i<poor  is  Chn.  of  both  companies. 

.Mllirankoe.  Win. — Charles  II.  Tharineer,  Arch..  2.'?24  State 
-".  has  prepared  plans  for  the  construction  of  a  three-story, 
■'Oxl30-ft.  factorv  at  Hooth  and  fJeorKC  .St.  for  the  Lorenz 
Bros.  Macaroni  Co.,  890  12th  St.  The  estimated  cost  Is  $75,- 
000. 

^Oahkoiili.  WIm. — The  contract  for  the  construction  of  a 
three-storv,  Snxl!>4-ft.  factorv  for  the  MorKnn  Lumber  Co. 
has  been  awarded  to  the  FLfOR  BROS.  CONSTRUCTION  CO. 
The  estimated  cost  is  $2r..ooo. 

Reaper.  Mont. — (Foster  post  office) — Tho   Montana  Land   & 

Farm    Products    Co.,    Billincs,    will    start    construction    about 

May   1    on    a    cinninK    factory    at    Cove    Orchard    near    Hesper. 

-timated  cost.  $4.">.onO.     T.   F.   Hanaher.    Minneapolis,  Minn.,  is 

•  9.   and   C.   R.   Little   is   Vice-Pres. 

^Weldon.  ArU.. — The  contract  has  been  awarded  to  B.  R. 
McDEARMON  for  the  construction  of  a  plant  for  the  Weldon 
Canning:  Co.  The  companv  was  recently  organized  with  a 
capital  of  $00,000.  J.  F.  Bell  is  Pros,  and  George  W.  McDear- 
'""n   Is   Secy. 

Fort  nollvar.  Tex. — Accordinc   to  press  reports  a   syndicate 

<    been    formed    for    tho    purpose    of    constructine    an    exten- 

ve  system  of  terminals  which  will  connect  with  the  Atchison. 

Topeka  &  Santa   F*"-  R.R.     The  estimated  cost  of  the  project  is 

$2,000,000.     Paul   T.   Bruyere.   Engr.,   50  Church  St.,   New  York, 

N.  T..   is  Interested. 

^Oicdea.  I'tah — L.  N.  JfKID  has  been  awarded  the  contract 

for    the    construction     of    the     superstructure     of    a     five-storv 

Plant   nt    Pacific    .\ve.    and    2;<th    St.    for    the    I'tah    Cereal    Food 

Products  Co.     Tho   estimated  cost   is   $120,000.     j.   s.   Carver   is 

Hn.  and   M.   BrowninK  is  Pres.     Not.d   May  H  and  .Sept.  3. 

Oadrn.  I  tafc— The  Utah  Milline  Co.  will  rebuild  its  i.hint 
■entlv  damaged  bv  an  explosion  wit),  n  loss  of  $30,000. 
'V\a  Peery   is  interested. 


Anahrlm.  ralir.-  Itoiilhor  A  lloNdn,  Low  AiiKeloM,  him  nur- 
chiiHoil  a  Jii'ii.'io  Nllo  ami  will  coiiHtruct  it  meat  piickInK  plnnt. 
Tho    oNllinatoil    i-ohI    In    ir.o.lMMi. 

i.na  .\nKp|pa,  Calif.  I'iaiiH  havo  boon  pro|iiirod  bv  IC.  P. 
Parchoi  for  tho  comnIi  iKllon  of  a  2H-Mt<>rv.  .'.r.x  Hii-fl.  roln- 
fiirioil  I'liiii'iolo  w  ai  flii.imo  on  lllKhland  Avi-.  iioiir  Hollywood 
lllvil.  for  III.'  r  I-:  Tol.oiniun  Co.  Tho  ONlliiintnd  ooNt  iN  $2ri,- 
Olio,     .h.liii    F    Itloo  Ih   lOiiKr 

Man  l.pnntlro.  (nllf.-  Tho  Cnntral  Cnllforiilii  CannorlON,  I 
Hiiiinin  SI,  Sun  h'l  .iii.liii'o.  will  conHtruct  an  addition  to  ItH 
plant.       Till-    oHtliiiMli'd    i-omI    In    $2r..lHI0. 

\»>ial««iMMl.  (nlir.  'I'ho  Itoil  Itlvor  l.uinlior  Co.  will  con- 
struct two  biill.lliiKN.  Oil.,  will  bo  a  n4x40ll-ft.  a.iditlon  to  ItM 
Hash  anil  door  factory  and  Iho  otiior  will  bo  a  120xl60-ft.  addi- 
tion to  tho  box   factory. 


^Ilrpilultiic 


I'ICIM:!!  \I.    «iO\  KIIKMI'.NT    \\«>llli 

<Mi.'«ti-r,  N.  Y  ConlriHlH  for  ilrodKiiiK 
Port  Ch.'Nl.r  Harbor  liav  li.-.-n  iiward.-il  if,  JOHN  A, 
Hi:i;i,Y.  .10  Clnirch  St.,  .Now  York,  N.  Y..  at  $H000,  and  tho 
MORRIS  *  crMI.NOS  DRKDOINO  CO..  New  York,  N.  Y., 
nt    $ls.oon.      Noted    Jan,    2S. 

*^l>rr<lKliiK-  Now  Ji'rsov-  Th.  cntract  for  drodKltiK  In 
Ri.illan  liiiv  has  l..-.'ii  award  d  to  lb.-  .MORRIS  *  CT.MINOS 
I>ltl';iiiil\(!  CO..  17  Stall'  St..  Now  York,  .N  Y.,  and  for  dr.'ilK- 
UiK  In  WoodbrldKo  Cro.  k  to  tho  HAY  DRKIKHNO  *  CO.V- 
TRACTINC,  CO.,  2ir>  MontaKuo  St..  Now  York,  N.  Y.  No  bids 
wore  rocoived  for  dredging  In  Shrewsbury  River.  Noted  Feb. 
II    and   Mar.   4. 

*Ili>n(  IIuIIm.  Kto.  Pittsburgh,  Ponn. — Bidf  will  be  re- 
celvod  bv  Capl  H.irold  C.  Fiske.  U  S.  Kngln.ir  Olllco.  I'itts- 
biirifli.  until  noon,  Apr.  3.  for  furnishing  and  ilillverinir  ma- 
neuver-boat hulls,  steamboat  and  h;ind  capslaiiB,  derricks, 
kevols.  spuds,  etc.,  for  Pams  Nos.  10,  12,  15,  19,  20  and  29, 
and  engines  and  electric  light  plants,  etc.,  for  maneuver 
boats  at    Dams   Nos.    10   and    2'.>,   Ohio   River. 

•♦Powor  iloiine  nnil  \oorHMorlrN — Pittsburgh,  Penn. — Bids 
will  be  roi-elvod  until  noon,  Ajir.  5,  by  Capt.  Harold  C.  Flske, 
IT.  .S.  Rnginoer  Ofllco,  Pittsburgh,  for  constructing  a  power 
house,  fiirnlshl'ig  and  installing  boilers,  compressors,  etc.,  at 
Pain    No.    10,    Ohio    River. 

+  lliill<llnKH — Indl.'inhcad,  Md. — The  contract  for  the  con- 
struction of  four  dry  houses  for  smokeless  powder  at  the 
Naval  Proving  Ground  has  been  awarded  to  JOHN  H.  NOLAN 
CON.STRUCTION  CO.,  Washington,  D.  C,  at  $21,065.  Noted 
Feb.    IS. 

+KpmodelinK  Toilet  KoomH — Washington.  P.  C. — The  con- 
tract for  remodeling  the  toilet  rooms  in  the  State.  War  and 
Navy  Dejit.  Bldg..  Washington,  has  been  awarded  to  the 
.STANPARP  ENtJINEKRl.N'G  CO.,  Woodward  Bldg.,  Washing- 
ton, D.  C,  at  $82,825.     Noted  Mar.   4. 

♦  Sewern — Washington.  D.  C. — Contracts  have  been  awarded 
to  WARREN  F.  BRENIZRR  CO.,  Washington,  D.  C.  for  the  con- 
struction of  Nailor's  Run.  Hawes'  Run,  and  Burnt  Bridge  Run 
Trunk   Sewers,   Washington,   P.   C.      Noted    Mar.    4. 

Grndini; — Washington,  P.  C. — Bids  will  be  received  until 
2  p.m..  Mar.  15,  by  the  Pistrict  Commissioners  for  grading 
certain  streets.  Oliver  P.  Newman,  Pistrict  Rldg.,  Washing- 
ton,   is   one    of    the    Comrs. 

Traveling  Crane — Washington,  P.  C. — Bids  will  be  re- 
ceived until  11  a.m..  Mar.  27.  by  H.  R.  Stanford,  Chief.  Bu- 
reau of  Yards  and  Bocks,  Navy  Dept.,  for  furnishing  one 
15-ton.  four-motor  electric  traveling  crane  at  the  navy 
yard,   Washington. 

+>VhRrve« — AVashington,  T>.  C. — The  contract  for  the  con- 
struction of  three  wharves  in  the  Pistrict  of  Columbia  has 
been  awarded  to  W.  P.  MURRAY  &  CO..  INC.,  Norfolk,  Va., 
at  $21,791:  ordinarv  excavation  (2050  cu.vd.)  at  49%c.,  re- 
vetment wall  (546  lin.ft.)  at  $19.73,  dredging  (16,600  cu.yd.) 
at    49V4C.      Noted    liar.    4. 

+Po»t  Office — Chanute,  Kan. — The  contract  for  the  con- 
struction of  post  office  at  Chanute  has  been  awarded  to 
MAYBEN  &  FRUECHTEL,  Gadsden,  Ala.,  at  $51,630.  Noted 
Pec.    24    and    Feb.    4. 

Brick  MeNM  Hall — Pierre,  S.  T>. — Bids  will  be  received  by 
Cato  Sells.  Comr.  of  Indian  Affairs.  Pep.artment  of  Interior. 
Washington,  P.  C,  until  3  p.m.,  Mar.  30,  for  the  construction 
of  a   brick   mess   hall   at   the   Pierre    School. 

IlnrraokR,  Kitchen  and  Storehouse — Hot  Springs,  Ark. — 
Bids  will  be  received  by  the  Constructing  (Quartermaster  un- 
til 11  a.m..  Mar.  20,  for  constructing  barracks,  kitchen  and 
storehouse   at   the   Army   and    Navy   Hospital,   Hot    Springs. 

Post  OfBoe,  Court  House  and  Custom  House — Corpus 
Christi,  Tex.- — Bids  will  be  received  until  3  p.m  ,  Apr.  19,  by 
Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept.,  Washing- 
ton, D.  C,  for  the  construction  of  a  postoffice,  court  house 
and    custom    house    at    Corpus    Christi. 

Dredging — Port  Aransas,  Tex. — The  following  are  the 
bids  received  for  dredging  at  Port  .Aransas  and  on  the  chan- 
nel from  Aransas  Pass  to  Corpus  Christi.  Tex.:  R.  A.  Perrv. 
323  Security  Bldg..  Galveston.  Tex..  $85,124:  Bowers  Southern 
Predging  Co.,  Galveston,  $77,133;  Home  Predging  Co.,  Mobile. 
Ala.,  $84,960;  P.  B.  Miller,  Houston,  Tex.,  $74,158.  Noted 
Feb.  11. 

+rnnnl  Work — Payson  City,  Utah — The  following  are  the 
bids  received  for  canal  work  in  connection  with  lateral  30. 
High  Line  Canal,  Strawberry  Vallev  Reclamation  project; 
Wasatch  Grading  Co..  Salt  Lake  Citv,  Utah,  $47,083;  Henser 
&  Sim,  Salt  Lake  City,  I'tah,  $47,95*;  Ryberg  Bros..  Logan. 
Utah,  $48,413;  Reynolds-Ely  Construction  Co..  Springville, 
Utah  $4S,S64;  Messmer  &  Rice.  Los  Angeles.  Calif.,  $49,359; 
Spanish  Fork  Grading  Co.,  Spanish  Fork,  Utah,  $54,476. 
Noted  Jan.   28. 

.\dditlan  to  Dormitory — Tuba,  Ariz. — Ttids  will  be  received 
by  Cato  Sells.  Comr.  of  Indian  Affairs,  I  ent.  of  tbn  Interior, 
Washington,  P.  C.  until  10:30  a.m.,  Mar.  24,  for  building  an 
addition  to  the  stone  dorniitorv  at  the  Western  Navajo 
School. 
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Millwork — Panama — Bids  will  be  received  until  2  p.m.. 
Mar.  12,  by  Jlaj.  F.  C.  Boggs,  Gen.  Pur.  Officer.  Panama  Canal, 
Washington,  D.  C,  for  furnishing  cypress  millwork  for  two 
two-story    two-family    quarters    at    Balboa. 

MISCELLAXEOI'S 

Scenic  Railway — Agawam,  Mass. — Josiah  Pearce  &  Sons, 
New  Orleans,  La.,  will  build  a  scenic  railway  at  Riverside 
Park.  The  estimated  cost  is  $50,000.  Fred  W.  Pearce,  Hotel 
Worthy,  Springfield.  Mass.,  is  Local  Mgr. 

*+Siibway — -Boston,  Mass. — The  contract  for  the  construc- 
tion of  Section  H  of  the  Dorchester  Tunnel  has  been  awarded 
to  the  T.  A.  GILLESPIE  CO.,  50  Church  St.,  New  York,  at 
$554,750.  E.  S.  Davis,  15  Beacon  St.,  is  Ch.  Engr.,  Transit 
Comn.     Noted  Mar.  4. 

Pier — Scituate.  Mass. — The  Board  of  Selectmen  has  voted 
to  construct  a  pier  and  public  landing  at  the  foot  of  W^illow 
St.  on  the  Cornelius  Driscoll  property.  The  estimated  cost 
is   $14,000. 

AVliarf  and  Bulkiiead — New  Haven.  Conn. — It  is  reported 
that  the  Connecticut  Co.  plans  to  construct  a  wharf  and  bulk- 
head on  its  property  at  the  foot  of  Ferry  St.  W.  R.  Dunham, 
Jr.,   is   Engr. 

Motor  Fire  A|»i»aratu.s — Waterbury,  Conn. — Bids  will  be 
received  by  the  Board  of  Public  Safety,  111  West  Main  St., 
until  8  p.m..  Mar.  IT.  for  furnishing  two  motor  triple  combina- 
tion pump  and  chemical  engines  and  hose  carts.  Motor  must 
be  six-cvlinder  and  of  100  hp.,  having  a  capacity  of  750  gal. 
per  min".  Alternate  bid  mav  be  submitted  for  one  motor 
engine  as  above  and  one  tractor.  An  appropriation  of  $14,000 
is  available. 

Park  Improvements — New  York,  N.  Y. — George  W.  Perkins. 
Chn.,  Palisade  Interstate  Park  Comn.,  has  requested  the 
Assembly  Wavs  and  Jleans  Committee  to  include  in  its 
appropriation  bill,  $130,000  for  the  maintenance  of  the  park 
for  the   present   fiscal   year. 

Pier — New  York.  N.  Y. —  (Borough  of  Manhattan) — The  fol- 
lowing bids  were  received  by  the  Commissioner  of  Docks  and 
Ferries  for  the  construction  of  a  pier  at  West  46th  .St.  and 
North  River:  Hollbrook,  Cabot  &  Rollins  Corporation,  331 
Madison  Ave.,  $244,449;  Stillman-Delahanty-Ferris,  26  Ex- 
change PI.,  Jersey  City,  N.  J.,  $250,000;  G.  B.  Sperin,  90  West 
St  $257,560;  Phoenix  Construction  Co.,  41  Park  Row,  $264. S9<; 
Geo  W  Rogers  &  Co.,  Inc.,  29  Broadway,  $26S,S60;  McHarg- 
Bar'ton    Co.,    171    Madison    Ave.,    $283,896;    Henry    Steers,    Inc., 

17  Battery  PI.,  $286,452;  Oscar  Daniels  Co.,  233  Broadway, 
$289,000;  H.  P.  Converse  Co.,  1  Union  Sq.,  $316,030. 

Oil  and  Broken  Stone — New  York.  N.  Y. — (Borough  of  the 
Bronx)— (Official)— Bids  will  be  received  until  10.30  a.m..  Mar. 
IS  by  the  Borough  President,  for  furnishing  (1)  200.000  gal. 
coal  tar  oil  for  roads:  (2)  200,000  gal.  of  tar  road  oil;  (3) 
200,000  gal.  asphalt  road  oil;  (4)  4000  cu.yd.  of  grits;  (5)  1% 
in.  broken  trap  rock  stone. 

Balconies  and  Awnings — New  York.  N.  Y— (Borough  of 
Manhattan)  — (Official)— Bids  will  be  received  by  the  Depart- 
ment of  Public  Charities.  Municipal  Blrtg.,  until  10:30  a.m..  Mar. 

18  for  furnishing  the  materials  and  installing  fireproof  bal- 
conies and  awnings  at  the  Reception  Hospital,  Randall  s 
Island. 

+Elevated  Railway  AVork — New  York,  N.  Y. — (Borough  of 
Brooklyn) — The  Public  Service  Commission  for  the  First  Dis- 
trict has  approved  the  recommendation  of  the  New  York 
Municipal  Ry.  Corporation,  in  awarding  the  contract  for  con- 
structing seven  stations  on  the  Fulton  St.  elevated  railroad 
in   Brooklyn  to  JOHN  THATCHER  &  SON,  at   $258,664. 

Market — Newark,  N.  J. — William  S.  Lehman.  738  Broad  St., 
has  prepared  plans  for  a  market  to  be  constructed  at  Broad 
and  Green  St.     It  will  be  of  reinforced-concrete,  64x150  ft. 

Elimination  of  Cirade  CrosstlnKs — Ridgewood.  N.  J. — The 
Frie  R  R  Co.  plans  to  eliminate  the  grade  crossing  in  this 
town  Rids  will  be  received  about  Apr.  1.  F.  Havard.  50 
Church  St.,  New  York,   is   Engr. 

Snbway — Philadelphia,  Penn. — On  Mar.  4  the  Common  and 
Select  Councils  passed  a  bill  providing  for  an  election  .\pr. 
29  to  vote  on  a  loan  of  $6,000,000  for  subway  work.  This 
includes  the  construction  of  a  subway  from  League  Island 
to  Olnev  Ave  .  elevated  spurs  to  the  northeast  and  northwest 
and  a  Frankford  elevated  line  from  Front  and  Arch  St.  to 
Rhawn  St  The  bill  went  to  the  Mayor  for  his  signature  and 
he  has  until  the  next  meeting  of  Councils,  Mar.  18,  to  act 
upon  it. 

+nredKlnK,  Bulkhead  and   Retaining:  Wall — Baltimore,   Md. 

The     Western     Maryland     R.R.     has     awarded     contracts    to 

SWDFORD  &  BROOKS  CO.,  Baltimore,  for  300,000  cu.yd. 
of  dredging,  1124  ft.  of  reinforced-concrete  bulkhead,  and 
timber   retaining   walls,    177   and    375   ft.   each. 

Pier — Portsmouth,  Va. — The  Virginia  Smelting  Co.  plana 
to  construct  a  slag  pier  of  sufficient  length  to  lierth  several 
vessels;   also   with    accommodations   for  warehouses. 

pier^Biloxi,  Miss. — The  Deer  Island  Construction  Club  is 
having  plans  prepared  for  the  construction  of  a  pier  on  the 
north  side   of   Deer   Island. 

4DralnaKe — Gonzales,  I.,a. — The  Commissioners  of  the  New 
River  Drainage  District  have  awarded  the  contract  for  the 
construction  of  27  miles  of  canal  to  the  D.  B.  GORE  CO.. 
Shrevcport,    nt    B.75c.    per    cu.yd.       Noted     Mar.     4. 

Canal — New  Orleans.  La. — The  Dock  Board  has  retained 
Ford  llacon  &  Davis,  24  Kroad  St.,  New  York,  as  engineer 
to   prepare    the    plans    for    the    rlver-to-lake    canal. 

DredKinK — Cleveland,  Ohio — The  lowest  bid  submitted  to 
the  CoiiiinlHHioner  of  Purchases  and  .Supplies  for  dredging  In 
the  Cuyiihoga  Ulver  was  that  of  the  Great  Lakes  Dredge  & 
Dock   <''i),   at    lfi.45c.   per   cu.yd.      Noted    Feb.    25. 

Ilrcrratlon  Tenter  and  rire  A|i|Miriitiii«-  ColuniliilM,  Ohio — 
The  Cllv  Couiull  has  pnsHrd  ordlmiiiiiH  appropriating  $25,000 
lor  Gl.'iiwoiMl  I'iirk  Kecr.-atloii  Ciiitir.  $10,000  for  tire  hydrants 
and    $f,o,00()   for   motor   fire   oqulpmtnt. 

niteh  — Columldii  City,  Tnd.— Hids  will  soon  be  received  for 
the  coiislructlon  of  tli.'  H.nlainln  F.  Hluill  ditch.  It  will  be 
1(!    rnile.M    long    and    will    drain    VViislilngtoii.    .lelTerHon,    (  leur- 


creek  and  Jackson  townships.  The  estimated  cost  is  $28,000. 
J.   Earl   Plummer   is  Comr.   of  Const. 

+Cement — DePere,  Wis. — The  County  Highway  Commis- 
sioner has  awarded  the  contract  for  furnishing  10,000  bbl. 
of  Portland  cement  for  the  DePere-Green  Bay  concrete  road 
project,  to  the  BARKH.A.USEN  COAL  CO.,  Green  Bay,  Wis., 
at   $1.30   per   bbl. 

•fRetaining  Wall — Cedar  Rapids,  Iowa — The  contract  for 
the  construction  of  the  26-ft.  reinforced-concrete  river  wall, 
including  sidewalk  and  stairs,  has  been  awarded  to  FRANK 
K.    HAHN,    at    $31,238.      Noted    Feb.    18. 

Ditch — Blue  Earth,  Minn. — Bids  will  be  received  until  11 
a.m..  Mar.  19,  by  J.  L.  Herring,  County  Audr.,  for  the  con- 
struction of  County  Ditch  No.  27.  Work  includes  laying 
18,000  ft.   of  6-   to  20-in.   tile. 

Ditch — Fairfax,  Minn. — All  bids  received  for  the  construc- 
tion of  Ditch  57  have  been  rejected.  New  bids  will  be 
received  until  1  p.m..  Mar.  15. 

+Ditch — International  Falls,  Minn. — The  contract  for  the 
construction  of  Judicial  Ditch  No.  18,  including  8.06  miles 
of  ditching  and  800  acres  of  grubbing  and  clearing,  has  been 
awarded  to  the  INTERNATIONAL  F.\LLS  CONSTRUCTION 
CO. 

Ditch — Olivia,  Minn. — Bids  will  be  received  until  Mar.  15 
by  J.  L.  Johnson,  Countv  Audr.,  for  the  construction  of 
County  Ditch   No.   57.      Estimated  cost,   $13,120. 

Ditch — Roseau,  Minn. — Plans  are  being  prepared  and  bids 
will  be  received  about  June  1.  for  the  construction  of 
Judicial  Ditch  No.  21.  It  will  be  open  dredge  work.  The 
estimated   cost  is  $100,000.     G.  A.   Ralph,  St.   Paul,   is  Engr. 

RooHug  and  Sheet  Metal  \Vork — St.  ("loud,  Minn.— (Official) 
— Bids  will  be  received  until  2  p.m.,  Mai-.  23,  by  the  State 
Board  of  Control,  for  furnishing  the  structural  steel,  cast 
iron  work,  steel  sash,  roofing,  and  sheet  metal  work  necessary 
for  the  construction  of  a  power  house  at  the  State  Reforma- 
tory, St.  Cloud.  C.  H.  Johnston,  715  Capital  Bank  Bldg.,  St. 
Paul,    is   Arch. 

Ditch — Slayton,  Minn. — Bids  will  be  received  until  Mar.  24 
by  E.  V.  O'Brien,  County  Audr.,  for  the  construction  of 
Judicial  Ditch  No.   3.      The  estimated  cost   is   $72,882. 

Drainage — Cordele,  Tex. — Jackson  County  Drainage  Dis- 
trict No.  7  has  had  plans  prepared  for  the  c  linage  of  15,00t 
acres.  A  bond  issue  of  $30,000  will  be  voted  on  Apr.  10,  the 
proceeds  to  defray  the  cost.  W.  C.  Youngs,  Edna,  Tex.,  is 
Engr. 

+Dredgring  Canal — Harlingen,  Tex. — Cameron  County  Irri- 
gation District  No.  1  has  awarded  the  contract  for  dredging 
190,000  cu.vd.  of  silt  from  the  canals  to  the  W.  E.  CALLAHAN 
CONSTRUCTION    CO.,    San    Benito,    Tex.,    at    14.5c.    per    cu.yd. 

Drediring — Orange,  Tex. — The  Orange  County  Navigation 
Board  proposes  to  use  the  remaining  $45,000  in  the  appro- 
priation fund  for  deepening  the  channel  from  Orange  to  the 
Gulf,   in   widening  and   improving  the   Sabine-Neches  Channel. 

Terminal — Port  Bolivar,  Tex. — See  item  under  "Industrial 
Works." 

Pipe  Line — Lakes  Albert  and  Summer.  Ore. — The  State 
Legislature  has  recently  ratified  a  lease  made  by  the  State 
Land  Board,  to  Jason  C.  Moore,  141  Broadway.  New  York, 
permitting  the  extraction  of  the  salts  from  the  waters  of  the 
lakes.  The  lease  will  run  for  400  years.  It  is  stated  that 
$2,000,000  will  be  spent  in  constructing  a  pipe  line  and  con- 
siderably more  on  a  manufacturing  plant. 

+\Vharf — Richmond,  Calif. — The  City  Council  has  awarded 
the  contract  for  the  construction  of  municipal  wharf  No.  1 
to  the  HEALY-TIBBITS  CONSTRUCTION  CO.,  San  Francisco, 
at    $212,344. 

Fire  StationM — San  Francisco,  Calif. — W'ard  &  Blohme, 
Arch.,  is  preparing  plans  for  two  fire-houses  to  be  constructed 
at  an  estimated  cost  of  $70,000. 

+Pier — Venice,  Calif. — Press  reports  state  that  the  contract 
for  constructing  the  Windward  Ave.  pier  has  been  awarded 
to   CHARLES   A.    CORB.\LEY,   Los   Angeles,   at   about    $100,000. 

Breakwater — Fort  William,  Ont.. — Press  reports  state  that 
the  contract  for  constructing  the  extension  to  the  Ft.  William 
breakwater  has  been  awarded  to  the  THUNDER  BAY  CON- 
STKUCTIO.N   CO.,   at    $250,000. 

Cement — Toronto.  Ont. — Bids  will  soon  be  received  by  the 
Board  of  Control  for  furnishing  100,000  bbl.  of  cement.  All 
previous   bids   were   rejected.      R.   C.    Harris   is  Comr.   of   Wks. 

Breakwater  and  Plerx — Victoria,  B.  C. — The  Dominion  Gov- 
ernment has  been  reported  as  having  appropriated  $1,400,000 
for  the  construction  of  breakwaters  and  outer  piers  in  the 
local  harbor.  An  appropriation  of  $250,000  has  also  been  mail. 
for  completing  the  drydock  at   Esquimault. 

BVILDINGS 

Other  items  retatioe  to  Butldlno  ronslruction  will  be  found  under  the  fnUowing  htan- 
mas:  "Industrial  Workn."  "FcUtralCoitrnment  Work"  and  "Miscellaneous  " 

BruuMwIck,  Maine — .\llen  &  Collins,  Boston,  Mass.,  ami 
Felix  A.  Burton,  Brunswick,  are  preparing  plans  for  tli. 
construction  of  a  two-story  high  school.  Estimated  co.^i 
$50,000. 

Durham.  N.  H. — The  Board  of  Directors  of  the  State  Collri;' 
of  New  Hampshire  contemplates  the  construction  of  a  dornn 
tory  and  the  Commons  Bldg.  Estimated  cost,  $135,000.  E.  '1 
Falrchlld    is   Pres. 

Mancheater,  N.  H.— The  Board  of  Education  contemplal. 
the   conHtructlon   of  a    high   school.      Estimated   cost,    $350. OO^ 

IloHton.  MawM.—  Preliminary  plans  are  being  prepared  !• 
S.  W.  St.  Clair  and  K.  Cllpston  Sturgls,  120  Hoylstoii  .'•i 
for  the  construction  of  a  10-slory  building  at  Park  Sq.  ne.i 
Arlington  and  St.  James  St.,  for  the  Women's  Boaid  of  Trad' 
of    Massachusetts.       Estimated    cost,    $250,000. 

4Newtun.  Mn>i>«.--The  contract  for  the  construction  of  ij 
church  and  a  parish  house  for  the  Second  Congregational 
Church  ha.M  been  awariled  to  NOKCll(.)SS  BROS.,  Worcest.i 
Mass.      lOstimati'd  cost,  $150,000. 

Maynard.  Mana. — The  Hoard  of  IMucatloii  conteuiplates  th. 
construction   of  ll   high   school.      Estimated   cost,    $50,000. 


Mm  nil   II.    I!li:> 
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NonthbrldKr,  Mum.— HIiIm  will  Uf  rKrMvril  nliniil  Mai.  2r> 
fi.f  «lir  (■.■iiMlructloii  (if  II  Ihri'r-ittory,  4r.xlin.ri  ii|inMiiiri)l 
l>li»k  fi'i  T.  K  .Miiipliy  Kutlniiilrit  rii»l.  ir.u.llOO  Siiiiiiirl 
K    M.lntKiih.  HiU  Tui  kn   Until   IIIiIk  ,   Pi  ovI.Iimck.  II.   I.   Ih  Airh 

WprlnKltrlil.  ^Inaa.  Tli<-  Itoiitil  of  IMiic- illiiti  •  iiiiliiM|ilM(rn 
ilifi   r..ii»li  iiitliMi    nf   It    IiIkIi    hcIiooI    iiI    Wml    Hpiiniinol.l        I'Xl- 

i.tirti  f..i.i.  jijo.nno. 

^innnurn,  Mniaa.  I'rt'llliiliiiii  v  |iliinH  air  lirliiii  |>ir|i»ii'il  for 
i)\«  conxii'ucllDn  of  a  hlsh  iichool.  Butlmntpd  coat,  )&0,000. 
Mm      Kiaiik    S     St.'VriiH    In    liiltM'i'NlKit 

\Vor«^n»cr,  Mnna,'  HIiIn  will  lir  rrrplvril  noun  for  tho  t'oii- 
iiiii-Unii  i>f  It  Hlx-rnoiii  ailitlllon  lo  llii-  I'amlirlrliin  Ht.  Hchool. 
^.tliital.-.I    lOst,    I53.3J7. 

I'rotldrnrr,  It.  I.      HIiIh  will   lie  rxrrlvnl   liv   \V     K    ilnrtwoll, 
,.iur      I'lil"      Works,    for    Ihr    coiml  rurl  Ion    0/    tlx-     l.ailirl     Mill 
\vc     .»<ilio..l         KNtlinatKil     com,     ^liio.noii        Olark     &     IIowp.     70 
\Vi<>hoi<m-l    ."^t  .    In    Arch.      Noted    .Ian,    7. 

*KlnK<»   I'lirk.   X.  Y.— (Otnclal)  — HIiIm  will   lip   rrcplvi-d    until 

^n  p  M\  ,    Mai.    I'i.   Iiy   tho  Statp   llonpltal   (^imniiHiilon.  t'lipllol. 

Ml«an>,     \      V.     for     tin.     coii-tt  1  net  Ion     of    an     iiildlllon     to    thi> 

KinKX   Park   State    Hotipltal.      l.cwin    V.    Pllcher    Ib   .State   Arch. 

>r«v    Itorkpllr.    N.    ^.      Hl.ln    will    lie    rccrlvo.l    until    Mar     IS 

<    cftiiNlriicllon   of  aililltloiiM   lo   tho    hoMpltal    on   Ciilon   St. 

.New    Kocholli-    IloHpltal    .\!.i«orlnt Ion.      KMtlniatod    cent, 

lOdward     F.     StovcnM,    ;•     Park     St  ,     Boitton,     MitHH.,     la 

Noted   Poc.   3. 

>nv    York,    N.    Y. —  (RorouKh    of    Hronx) — PlanH    me    lieInK 

.loparod    liy   (leorne    K.    Pelhant.    3(1    Kant    4L'd    St..    for    tho    con- 

tiintlon  of  a  (Ive-.xtoi  v,  L'.".xlin-ft    apartment  houne  at   IOInmcro 

PI.    nnd    Daly    Ave.,    for    the    Defender    I'onstructlon    Co.,    20 

N.  ssaii    .«<I        INllniateil    co.xt,    $.'i(l.oni>, 

\r«     ^  wrk,     >".    Y. —  (RorouKh     of    Manhattan) — Plans    are 

prepared   liy   Honpln   &    Koeii.   Arch..   224    Fifth   Ave.,   for 

■Mtructlon   of  a    Iniildink'   at    IT.    Kast    fifith    St..    for   HarrJB 

lock       l':.stiniatoil   co.tt,    Jliin.iion, 

%«•«     York.     N.     Y. —  (BoroUKh     of     Manhattan) — YounK     & 

A  aK'iei    ha.s    prepared    jilans    for    the    construction    of    two    hIx- 

:i>ry  apartment  houses  on   Ifilst   St.   near   Kt.   WashlnRton   Ave. 

■  '<■  tho   Hud.oon   View   Construction   Co..    ISO   Brondwav.      E."»tl- 
.ited    cost.    $300,000. 

♦  \rw     York.    \.    Y. —  (BorouKh    of    Queens) — The     Rreneral 

•  Mitrart  for  the  construction  of  I'uhllc  School  No.  97  at 
\arniouth  and  Shipley  St.  has  heon  awarded  to  TRYMIKR  & 
H\NNA  CO,  2.1  West  t.Mh  St..  New  York.  N.  Y.  Estimated 
.  .<st.    JltlO.OOO.      Noted    Feh.    IS. 

RarhFHtrr.  \.  Y. —  Prellnilnarv   jilans  are  helng  prepared   by 

■  irence    .\     I.I vintrslon.   Troop    H   of   the    National   C.uard.    for 
he  construction  of  an  armory.     Estimated  cost,  $1S0.000. 

+  Syrncn>i^.   X.    V. — The    contract    for    the    construction    of   a 

.i\\     school     at     MoiifKomery     and     Madison     St.     for     the 

■  .il    of    the     Immaculate    Conception     Parish    has    been 

•    1     to    the     OHHIEN    CONSTRCCTION     CO..     at     $75,000. 

i.M    Nov     12. 

AWatervlirt.   N.  Y'. —  (Omcial) — Bids   will    be    received    until 

p.m  ,    Mar     22.    by    the    Board    of    Contract    &    Supply.    l.")20 

'.oailway.    Watervliet,    for    the    construction    of   a    three-storv. 

xllii-ft      I'ity     H.iU     at     l.".th     St.    and     Broadway.       Demers, 

'^osley  &  Campaign.  Troy,  N.  Y.,  Is  Arch.     Noted  Feb.  11. 

Whltrnborti.    X.   Y. — Preliminary    plans   are    being    prepared 
T  the  construction   of  a  school   on   Main  St.      Estimated  cost, 
•    .'..000. 

.^■bnry  Park.  X.  J. — Plans  have  been  prepared  by  Leon 
iibberly.  Record  Bldg.,  Long  Branch,  N.  .1.,  for  the  construc- 
'in  of  a  moving  picture  the.Tter  for  .7.  Walter  Butcher,  301 
'  rst   Ave.      Estiinated   cost,   $73,000. 

rilffnidr  Park.   X.  .1. —  (Cliffside   post   office) — Ernest   Sibley, 
.illsade    Park.   N.    .1.,   is   preparing   plans   for   the   construction 
'    Public  School    No.    3  at    Palisade  and    Riverview  Ave.      Esti- 
mated  cost.   $SS.OOO.      Joseph   AVhalcn    is    Pres.    of   Bd. 
Garflrld.  X.  J. —  (Passaic  post  office) — The  Board  of  Educa- 
tion contemplates  the  construction  of  a  two-storv  high  school. 
Katimated    cost.    $90,000.      Charles    H.    Wright    is    Pres.    of    Bd. 
Jemey   City.  X.  J. — Bids   will    be    received    by   John   T.    Row- 
iid.   Jr.,    9n    Sip    .\ve..    for    the    construction    of   a    three-story 

•  line  for  the  blind  on  Pavonia  Ave.  near  Baldwin  Ave.,  for 
^'  Joseph's  Home  for  the  Blind  Sisters.  Estimated  cost, 
■  ■  on, 000. 

+Perth  .\niboy.  X.  J. — The  general  contract  for  the  con- 
■uction  of  a  church  on  Buckingham  Ave.  for  St.  Stephen's 
iiurch    has    been    awarded    to    IR.\    R.    CROUSE,    at    $71,300. 

■  iwin    F.    Durang   &   Son   is  Arch. 

roraopollH,  Prnn. — Thomas  Hannah.  Arch..  Keenan  Bldg-., 
;ttsburirh.  has  completed  plans  for  the  construction  of  a  two- 
■  rv.  73xl4a-ft.  building  for  the  First  V.  P.  Church.  Esti- 
aed   cost.   S.".o,000. 

.'ohnatonn.  Penn. — The  Board  of  Trustees  of  Memorial 
Hospital  contemplates  the  construction  of  an  addition  to  the 
hospital.      Estimated    cost.    $50,000. 

McKeraport.  Penn. — Bids  will  be  received  until  Apr.  1  by 
N.  T.  Morton,  Secv.  Bd.  School  Dirs..  for  the  construction  of  a 
two-story.  H0xl90-ft.  bicb  school.  Estimated  cost,  $200,000. 
Vrydaugh   &   Wolfe.   Pittsburgh,    is   Arch. 

Mf.  PlFaannt,  Penn. — Plans  are  being  prepared  by  Howard 
C.  Frank,  .\rch..  House  Bldg..  Pittsburgh,  for  the  construction 
of  a  two-story  buildinir  for  the  Visitation  Church.     Estimated 

cost.    $.")0,000. 

Phlladelphln.  Penn. — Plans  have  been  prepared  by  Frederick 
"Weber.  .\rch..  Morris  Bldg.,  for  the  construction  of  a  14-storv. 
47xll7-ft    apartment   house.     Estimated  cost,  $1,000,000. 

PIttabnrKh.  Penn. — Bids  will  be  received  until  Apr.  1  for 
the  construction  of  a  temple  on  Grant  Blvd.  and  Lytton  Ave. 
for  the  Svria  Improvement  Co.  Estimated  cost.  $300,000. 
Huehl.  Schmidt  ^-  Holmes,  Chicago.  111.,  is  Arch.     Noted  Jan.  7. 

PIttaburKh.  Penn. — Plans  have  been  prepared  by  Henry 
Hornbostle,  .-Vrch..  for  the  construction  of  a  three-story 
building  for  Carnegie  Institute  of  Technology.  Estimated 
coat.   $300,000. 

Rochrater,  Penn. — Bids  will  be  received  until  Mar.  26  by 
O.  H.  Karcher,  Secv.  Bd.  of  Education,  for  the  construction 
«f  a  high  school.     Estimated  cost,  $85,000. 


^Nrranlon.  Penn. —Tho  oonlraol  for  the  ronMtructton  of  a 
•  liiblMiuHe  fur  Ih).  V.  M  II.  A.  haa  tieeii  awardeil  to  V',.  A. 
ITI.l.lMt,  at  ir.o.ooo.     iHldore  FInkolaleIn  la  Chn.  of  BMk.  Com. 

U  llkra-ilnrrr.  IVnn.  I'laiiK  are  being  piepareil  by  I.eon 
II  l..inpiii  \-  Son.  Arch..  ItocheHter.  N.  Y.,  for  the  conalruc- 
lioli  of  a  tliiee-Nlorv,  <l2x2l)>-ft  theater  iind  Olll'e  lilllldlriK 
for   the   Savoy    Amiineinetil    Co.      lOHlliiialed    coal,    $100,000. 

Wtlkea-llnrrr.  Penn.  Prellinlnnry  plana  are  being  pn-p.ireil 
for  the  coiiHiiuctloii  of  n  building  at  IHfi  South  Franklin  Ht. 
fur    the    I'lnirch    of   CIiiIhI    HclentlNt.       KNtlrnated    coat.    $200,000. 

Ilnlllniurr.  Md.  Prellnilnarv  plana  urn  being  prepared  by 
Klllcott  K-  i;iiiiiiait.  1102  Union  Truat  Illilg.,  for  the  eonatruc- 
tlon  of  an  eight -ntory  liulldliiK  ut  Charloa  and  Karutoga  Ht. 
ICatlmateil    eoNt,    $200,000. 

nnlllmorr,  Md. —  Plana  are  being  prepared  by  Parker. 
Thomaa  *  Itlci-.  1109  I'nlon  Truat  Hldg.,  for  the  conatru<'tlon 
of  a  ir,-atory  luillillng  at  Lexington  and  Liberty  St..  for  Harry 
E.    Kiirr,    1301    FIdillty    Hldg.      Eatlmated    coat,    $1,000,000. 

Wnahlnitlon.  I).  <'.--I'lanM  are  being  prepare<l  by  B.  Stanley 
SImpHon.  Kilo  New  York  Avi-..  N.  W.,  for  the  conatructlon  of 
a  aeveii-Mtoiv  apartment  houae  at  New  Hampahlre  Ave.  and 
ir.lh  St..  N.   W  .  for  Jamea  O'Lonnell.      Eatlmated  coat.   $250,000. 

Wnablngton,  I>.  C — Plana  are  being  prepared  by  Milhurn, 
Heist I'l-  At  Co,  003  Union  Savings  Hank  Hldg,  for  the  oon- 
stiurlion  of  a  llve-Htory,  !l2x!H;-ft.  olllee  building  for  the 
Potomac    Electric   Power  Co.      lOstlmated   coat,   $75,000. 

■f  lluntlnKlon.  \V.  Vn. — The  contract  for  the  conatruction  of 
a  tliiee-stoi  y,  Il0x245-ft.  high  school  baa  been  awarded  to 
HENRY   PERSUN,  at  $246,000.      Noted  Jan.   21. 

+t'lrniaiMi  <'ollc«re>  >*•  C. — The  general  contract  for  tho  eon- 
atruclloii  of  a  V  M.  C.  A.  building  at  Clemaon  College  has 
been  awarded  to  THOMAS  W.  fXJTHRAN,  Creenwood,  S.  C. 
EatlniMted  i-ost,   $7.^..noo.     Noted  Jan.  21    under  Columbia,  S.  C. 

.\(lnntn.  <;a. — P.  Thointon  Maryc,  Arch..  Is  preparing  plana 
for  the  construction  of  a  municipal  hospital.  Estimated  cost, 
$.".0,000. 

Rome,  tin. — Bids  will  be  received  until  Mar.  22  by  J.  D. 
Hanks,  Mayor,  for  the  construction  of  a  two-story  city  hall 
nnd  auditorium.  lOstlmated  cost.  $90,000.  A.  Ten  Eyck 
Brown.  607   Realty  Trust  Bldg.,  Atlanta,   is  Arch. 

.Inrkaonvllle,  Flu. — Bids  are  being  received  by  the  County 
Commissioners  for  the  construction  of  a  three-.story,  154x178- 
ft,  armory.  Estimated  cost,  $150,000.  W.  B.  Talley  is  Arch. 
Noted   Nov.    12,    1914. 

Snnford.  Fin. — Plans  are  being  prepared  by  E.  J.  Moughton 
for  the  construction  of  a  three-story  hotel  for  R.  D.  Warring, 
Kissimmee,    Fla.      Estimated   cost,   $100,000. 

+Ale\nndrla,  I,n. — The  general  contract  for  the  con.struc- 
tlon  of  a  six-story  building  at  Third  and  Johnston  St.  for  the 
Commercial  Bank  &  Trust  Co.,  has  been  awarded  to  NICOL, 
LANCFORD  &  JOHNSTON,  Louisville,  Ky.  Estimated  cost. 
$120,000. 

I,ouiaviIle,  Ky. — Plans  are  being  prepared  by  J.  E.  Henry. 
Arch.,  for  the  construction  of  a  two-story  school.  Estimated 
cost.   $7.'., 000. 

Clinton.  Ohio — (Official) — Bids  will  be  received  until  noon, 
Mar.  17.  by  W.  C.  Lane.  Clk.,  Bd.  of  Education,  for  the  excavat- 
ing and  shoring  of  the  Central  High  School.  Bid.s  will  be 
received  about  Apr.  1  for  the  general  contract.  George  F. 
Hammond,  4220  Prospect  Ave.,  Cleveland,  is  Arch.  Noted 
.Tan.  28. 

Cleveland,  Ohio — Bids  will  be  received  Mar.  15  by  the  Board 
of  Education  for  the  construction  of  the  three-story  Central 
School  on  Central  Ave.  Estimated  cost,  $175,000.  W.  R. 
McCormack   is   Arch. 

Cleveland,  Ohio — Bids  will  be  received  Mar.  15  by  the 
Board  of  Education  for  the  construction  of  a  three-story 
school  on  Alniira  Ave.  and  9Sth  .St.  Estimated  cost,  $200,000. 
W.    K.   McCormack    is   Arch.      Noted    Oct.    22    and    Dec.    3. 

+Cleveland.  Ohio — The  general  contract  for  the  construc- 
tion of  the  Corlett  .School  has  been  awarded  to  BOLTON  & 
PRATT  CO.,  Columbia  Bldg.      Estimated   cost,   $95,000. 

Cleveland.  Ohio — Bids  will  be  received  Mar.  15  by  the  Board 
of  Education  for  the  construction  of  the  three-story  Hasel- 
dell  School  on  East  123d  Kt.  Estimated  cost,  $150,000.  W.  R 
McCormack   is   Arch. 

Cleveland  Heighta,  Ohio — (Warrensville  post  office) — Bids 
will  be  received  until  Mar.  15  for  the  construction  of  a  four- 
story  building  on  May-fleld  and  Lee  Rd.  for  the  Cleveland 
Heights  Masonic  Lodge.  Estimated  cost,  $100,000.  F.  AV. 
Striebinger,    li'iio    Euclid    Ave.,    is    Arch.      Noted    Jan.    7. 

Columbua.  Ohio — F.  L.  Packard,  New  Hayden  Bldg.,  has 
revised  plans  for  the  construction  of  a  two-story,  187x200-ft. 
proposed  interurban  freight  and  passenger  station  for  the 
Columbus  Depot  Co.  Estimated  cost,  $500,000.  Prank  A. 
Davis   is  Pres.      Noted   Sept.    24,   1914. 

Columbua.  Ohio — Bids  were  received  Mar.  2  by  the  Board 
of  Education  for  the  general  contract  for  the  Studer  Ave. 
School  as  follows:  D.  W.  McGrath,  $182,385;  L  H.  Evans  & 
Co.,  $187,587:  John  Hina,  $199,656;  H.  H.  Carr.  $202,532;  Daw- 
son Construction  Co.,  Pittsburgh.  Penn.,  $202,970;  E.  E.  Beckett, 
$204,560;  Patrick  Shanahan,  $196,443;  B.  S.  Smith.  $197,800; 
J.  W.  Heckart,  $189,500;  A.  M.  Fry,  Piqua,  Ohio,  $189,511. 

Dayton.  Ohio — Bids  will  be  received  JIar.  29  by  C.  J. 
Schmidt,  Clk.  Bd.  of  Education,  for  the  construction  of  the 
Dayton  View  School  at  Cambridge,  Yale  and  Euclid  Ave. 
Estimated  cost,  $135,000.  All  bids  recently  received  for  this 
work  were  rejected.  Schenck  &  Williams,  Arcade  Bldg.,  is 
Arch.      Noted    Mar.    4. 

Findlay.  Ohio — Preliminary  plans  are  being  prepared  for 
the  construction  of  a  lodge  building  for  the  B.  P.  O.  E. 
Estimated    cost,    $100,000. 

Fremont,  Ohio — At  the  election  to  be  held  this  spring  the 
question  of  issuing  $300,000  in  bonds  for  the  construction  of 
a  court  house  will  be  submitted  to  the  voters.  S.  H.  Shively 
has  prepared  plans. 
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Mt.  Vernon,  Ohio — The  Board  of  Trustees  of  the  Vine  St. 
Church  of  Christ  contemplates  the  construction  of  a  building. 
Estimated    cost,    $r>0,noO. 

+SprinKneld,  Ohi«> — (Official) — The  contract  for  the  con- 
struction of  a  four-story  dormitory  for  boys  at  the  Ohio 
Masonic  Home  has  been  awarded  to  the  CULLEN  &  VAUGHN 
CO.,  Hamilton,  Ohio.     Estimated  cost,  ?60,000.     Noted  Jan.   21. 

AnderHon,  Ind. — The  City  Council  plans  the  construction 
of  a  city  hall  on  North  Main  St.  The  estimated  cost  is 
$75,000. 

+EvansvUle,  Ind. — The  contract  for  the  construction  of 
a  10-story  office  building  for  the  Citizens'  National  Bank  has 
been  awarded  to  the  GEORGE  A.  FULLER  CO.,  Ill  Broad- 
way,  New    York,   N.   Y.,  at   $265,000. 

3Iuni.sinK,  Mirh. — Bids  will  be  received  until  Mar.  22  by 
G.  S.  Collins,  Secy,  of  Bd.  of  Education  for  the  construction  of 
a  two-storv,  65xll5-ft.  school.  The  estimated  cost  is  $75,000. 
Noted  Oct.   1   and   15. 

Sandusky,  Mich. —  (Official) — The  proposition  to  rebuild 
the  court  house  recently  destroyed  by  fire  will  be  voted 
upon  Apr.  5.  The  estimated  cost  of  the  work  is  $SO,000. 
Noted   Feb.   25. 

Belleville,  III. — The  Belleville  Township  High  School 
Board  contemplates  the  construction  of  a  school  to  cost 
about    $225,000. 

Oak  Park.  111. — The  St.  Catherine  of  Sienna  parish  will  con- 
struct a  church  and  school  at  Washington  Blvd.,  Austin  and 
Humphrey  Ave.  The  estimated  cost  of  the  church  is  $150,000 
and  the  school,  $75,000.     Rev.  J.  M.  Bowen  is  Pastor. 

Rockford,  III. — Bids  will  soon  be  received  by  the  Board 
of  Education  for  the  construction  of  a  school.  The  esti- 
mated   cost    is    $75,000. 

Chilton,  Wi.s. — The  St.  Mary's  congregation  is  planning  to 
rebuild  its  church  and  parochial  school  recentlv  destroyed 
by  fire.      Estimated   cost.   $75,000.     Rev.   L.   N.   Thelen   is   Pastor. 

Eau  Claire,  >Vis. — Bonds  to  the  extent  of  $150,000  will 
soon  be  voted  on  for  the  construction  of  a  city  hall  and 
auditorium. 

La  Crosse,  Wis. — The  Board  of  Trustees  of  St.  Francis 
Hospital  plans  to  construct  two  wing  additions.  The  esti- 
mated   cost   is   $100,000. 

+Miltvaukee.  Wis. — The  general  contract  for  the  construc- 
tion of  an  apartment  house  at  Prospect  Ave.  and  Lafayette 
PI.  for  Marggraff  Bros,  has  been  awarded  to  the  WILLIAM 
DALLM.\N  M.\SON  &  BUILDING  CO.      Estimated  cost,  $S0,000. 

Milivankee,  Wis. — Bids  will  be  received  about  Mar.  15  by 
Kirchoff  &  Rose,  Arch.,  1312  Majestic  Bldg.,  for  the  construc- 
tion of  the  110xl50-ft.  Palace  Hippodrome  Theater  at  Grand 
Ave.  and  Sixth  St.  It  will  have  a  seating  capacity  of  3000 
and  cost  about  $350,000.     Noted  Mar.   4. 

Mllwankee,  Wis. — Plans  are  being  prepared  by  Wolff  & 
Ewens,  .\rch.,  437  East  Water  St..  for  the  construction  of  a 
theater,  store  and  office  building  at  Third  St.  near  Grand  Ave. 
for  the  Fred  Miller  Brewing  Co.,  39th  and  State  St.  Estimated 
cost,   $200,000. 

Rhinelander.  Wis.— Construction  will  be  started  about  Apr. 
15  on  the  $75,000  hotel  for  the  Rhinelander  Advancement  As- 
sociation. George  B.  Herman,  Antigo,  is  Arch,  and  Engr. 
Noted  Jan.  14. 

Stevens  Point,  Wis. — Bids  are  being  received  by  E.  Buel- 
maier  &  Sons.  Arch.,  41  University  Blrig..  Milwaukee,  for  the 
construction  of  a  four-story  60xl55-ft.  addition  to  the  St. 
Joseph's  Academy  near  Stevens  Point.  The  estimated  cost  Is 
$80,000. 

Superior,  Wis. — An  election  will  be  held  Apr.  6  to  vote  on 
the  proposition  of  issuing  bonds  for  the  construction  of  a 
municipal  auditorium  to  cost  about  $75,000.  R.  E.  McKeogue 
is  City  Clk. 

Wankesha.  Wis. — The  Board  of  Education  will  petition  the 
Common  Council  to  appropriate  $134,000  for  the  construction 
of  schools.     Noted  Feb.  25. 

CroMby.  Minn. — The  School  Board  of  Independent  School 
District  No.  51  Is  planning  the  construction  of  a  high  school. 
Estimated    cost,    $150,000. 

Hntohinson,  Kan. — W.  E.  Hulse  &  Co.,  Arch.,  has  pre- 
pared plans  for  the  construction  of  a  two-story,  65xl65-ft. 
theater  for  I^ee  L.  Wilson,  202  North  Ninth  St.  The  estimated 
cost   la   $B0,000.      Contracts   will   be   awarded   Apr.    15. 

Topeka.  Kan. — Th.-  Grand  I..odge  A.  F  and  A.  M.  will  con- 
struct a  $50,000  office  building  at  Eighth  and  Harrison  St. 
The  Masons  also  contemplate  the  construction  of  Scottish 
Rite  Temple  at  Tenth  and  Van  Buren  St.  It  will  cost  about 
$250,000,      Albert    K.    Wilson    Is   Grand    Secy. 

Wichita,  Kan. —  Bids  will  soon  be  received  by  the  Board 
of  Education  for  the  construction  of  a  school  on  Emporia 
Ave.  and  Pine  St.  for  the  Webster  District.  Estimated  cost, 
$50,000.  A.  A.  Crowfll  and  George  W.  Van  Meter,  Caldwell 
Murdock    Rldg.,   arc    Arch.      Noted    Nov.    12. 

Pierre.  S.  n. — See  Item  under  Federal  Government  Work, 
Brick    Me.sH    Hall. 

4iSlnuK  FnllM,  S.  D. — The  contract  for  the  construction  of 
a  school  has  been  awarded  to  the  SIOUX  FALLS  CON- 
STIttrCTION   CO.,  at   $'.7,S!t0.      Noted  Sept.   17  and   Jan.   21. 

^Yankton,  S.  D. — The  contract  for  the  construction  of  a 
l>iilldlnK  for  the  Yankton  Colleno  has  been  awarded  to  the 
WOLD    CO.NST RUCTION    CO.       Estimated    cost.    $S5,000. 

Cheyenne,  Wyo. — The  LeKlHlatnrii  of  Wyomlnir  Is  consid- 
ering the  appropriation  of  $150,000  for  enlarging  the  State 
Capitol. 

nutte.  Mont. — Wilson  &  Cutting,  Arch.,  Is  preparing  plans 
for  the  construction  of  a  bank  building  for  W.  H.  Clarke  & 
Hro,      The   ostlmatcd   cost   Is   $«0,000. 

^Cirent  Falls,  Mont.— The  contract  for  the  construction  of 
thp  New  I'lirk  Mnti-I  hii.x  been  awarded  to  LKIGHLAND, 
KTjKPI'I';  Si  ri)..  at  $l2fi,H;i5.     Goorgo   H.  Shunley  Is  Ai-ch. 

Miles  illy,  Mont.  School  District  .No.  I  will  vote,  Apr.  1, 
on  the  (|iicHtlon  of  iHHiiIng  |Ko,0O(l  In  liotnlH  for  thti  construc- 
lloii    (.r    an    addition    to    the    Waslilngtoii    Siliool. 


+St.  LouLs.  Mo. — The  contract  for  the  construction  of  a 
building  for  the  Missouri  Athletic  Association.  Fourth  and 
Washington  St..  has  been  awarded  to  the  WILL1.\M  SUTHER- 
L.\ND  BUILDING  &  CONTRACTING  CO.,  Seventh  and  Chest- 
nut St.,   at  $302,036.     Noted  July   30.   Aug.   27  and  Dec.   31. 

Austin,  Tex. — Bids  are  being  received  for  the  construc- 
tion of  a  two-storv  addition  to  the  Littlefield  Bldg.  The 
estimated    cost    is    $50,000.      C.    H.    Page    &    Bro.    is    Arch. 

Dallas.  Tex. — The  Dallas  Labor  Temple  Building  Asso- 
ciation has  had  plans  prepared  for  the  construction  of  a 
three-story  building  at  Federal  and  Masten  St.  David  G. 
Hinckler   is  Chn.   and   Gen.   Mgr. 

El  Paso,  Tex. —  (Official) — Plans  are  being  prepared  and 
will  be  completed  about  June  1  for  the  construction  of  an 
addition  to  the  Y.  M.  C.  A.  building.  H.  D.  Durkee  Is  Gen. 
Secy.       Noted    Feb.    25. 

Ft.  Worth,  Tex. — An  election  will  be  held  Apr.  6  by  the 
Commissioners  Court  of  Tarrant  County  to  vote  on  the  ques- 
tion of  issuing  $350,000  in  bonds  for  the  construction  of  a 
county    jail.      Noted    Nov.    19    and    Jan.    2S. 

San  .\ngelo,  Tex. — The  Trustees  of  Public  Schools  have 
had  plans  prep.ared  for  the  construction  of  a  high  school 
Estimated    cost,    $80,000. 

Okmulgee,  Okla. — The  citizens  will  vote  about  Apr.  1  on 
the  question  of  issuing  $150,000  in  bonds  for  the  construc- 
tion  of  a   county   court   house.     C.   W.   Gorce  is  County  Clk. 

Tulsa,  Okla. — J.  W.  Hawk,  Arch.,  Ohio  Bldg.,  has  pre- 
pared plans  for  the  construction  of  a  two-story,  67x80-ft. 
library.     The  estimated  cost  is  $55,000. 

Loveland.  Colo. — An  election  will  be  held  May  3  to  vote 
on  the  question  of  issuing  $100,000  in  bonds  for  the  con- 
struction  of  a   high   school. 

Ogden,  l"tah — (Official) — Plans  are  being  prepared  by 
Henry  H.  Meyers,  Arcli.,  San  Francisco,  Calif.,  and  con- 
struction will  begin  June  1  on  the  apartment  house  at  26th 
St.  and  Washington  Ave.  for  the  Federal  Land  &  Mortgage 
Co.,  Eccles  Bldg.,  Ogden.  The  estimated  cost  is  $200,000. 
Noted    Feb.    25. 

Seattle,  Wash. — The  State  Senate  has  passed  a  bill  au- 
thorizing a  bond  issue  of  $4,000,000.  The  proceeds  will  be 
used  to  complete  state  buildings  in  Seattle.  Wilder  & 
White,    Temple    of    Justice,    is    Arch. 

Walla  Walla,  Wash. — Bids  are  being  received  for  the 
construction  of  a  courthouse  to  cost  $150,000.  Osterman  & 
Siebert  is  Arch.  The  contract  will  be  awarded  about  Apr.  1. 
Noted    Oct.    23    and    Nov.    6,    1913,   and   Jan.    7   and    2S,    1915. 

Huntington  Beach,  Calif. — A  bond  issue  of  $70,000  has- 
been  voted  by  the  citizens  for  the  construction  of  a  high 
school. 

Los  Angeles.  Calif. — The  Board  of  Education  is  having 
plans  prepared  by  Norman  F.  Marsh,  Arch.,  214  Broadway,  for 
the  construction  of  a  group  of  high  school  buildings  at  Hooper 
Ave.   and    3Sth   St.      Estimated   cost,   $200,000. 

Los  .Vngeles,  Calif. — Needham  &  Cline,  Arch.,  615  Broc!'.- 
man  Bldg.,  has  prepared  plans  for  the  construction  of  an  ad- 
dition to  the  Lincoln  High  School  at  Pritchard  St.  and  North 
Broadway.      The    estimated    cost   is   $90,000. 

+OnkIand.  Calif. — The  contract  has  been  awarded  to  the 
CLINTON  FIREPROOFING  CO.  OF  CALIFORNI.\,  Mutual 
Bank  Bldg..  San  Francisco,  at  $141,700,  for  the  construction 
of  the  Clawson  School.  A.  L.  Hannaford  is  Secy,  of  Bd.  of 
Education.      Noted   Dec.    3. 

Oakland,  Calif.— Plans  have  been  prepared  by  Carl  Wer- 
ner, Arch.,  Phelan  Bldg.,  S.an  Francisco,  for  the  construction 
of  a  Class  A  office  and  theater  building  at  14th  and  Franklin 
St.      The   estimated   cost   is   $600,000. 

Owensmouth,  Calif. — Plans  are  being  prepared  by  Dennis 
&  Hewitt,  Arch.,  618  Fay  Bldg.,  Los  Angeles,  for  the  construc- 
tion of  a  two-storv,  63x230-ft.  high  school.  Estimated  cost, 
$75,000.     Noted  Nov.  26  and  under  Los  Angeles,  Calif.,  Dec.  24. 

+Rio  Vista,  Calif.— The  CONSTRUCTION  &  ENGINEER- 
ING CO.,  San  Francisco,  at  $55,000,  has  been  awarded  the 
contract  for  the  construction  of  a  two-story  school.  Henry 
C.  Smith,  Humboldt  Bank  Bldg.,  San  Francisco,  is  Arch. 
Noted    Nov.    26. 

+Roseville,  Calif. — The  contract  for  the  construction  of 
a  one-story  school  has  been  awarded  to  O'ROI^RKE  & 
BRADY,  San  Francisco,  at  about  $50,000.  W.  H.  Weeks,  75 
Post    St.,   San    Francisco,   is   Arch. 

Sacramento,  Calif. — Carl  Werner,  Arch..  Phelan  Bldg.,  San 
Francisco,  is  jireparing  plans  for  the  construction  of  a  lodge 
building  on  2Mh  and  L  St.  for  the  Scottish  Rite  Cathedral 
Association.      The    estimated    cost    is    $12.5,000. 

San  Bernardino,  Calif. — Bonds  to  the  amount  of  $150,000 
have  been  sold  by  the  Board  of  Supervisors  for  the  con- 
struction  of   county   hospital   buildings.      Noted   Oct.    1. 

San  Fernando,  Calif. — Bonds  have  been  sold  for  the  con- 
struction of  two  high  school  buildings  for  the  San  Fernando 
l^nion  High  .School  District.  The  buildings  will  be  reinforced- 
concrete  and  cost  about  $125,000.  John  C.  .\ustin,  Haker- 
Detwiler    Bldg.,    Los    Angeles,    is    Arch.      Noted    Oct.    2S. 

San  Pedro,  Calif. — Joseph  Bell  De  Remer,  Arch.,  624  Title 
Insuraiue  Itldg.,  Los  Angeles,  is  prei)aring  plans  for  the  con- 
struction of  a  two-story  school  on  Fifth  St.  The  estimated 
cost  Is  $75,000. 

San  Rafael,  Calif. — Plana  are  being  prepared  by  Thomas 
O'ConTior,  Countv  Arch.,  104  D  St.,  for  the  construction  of  a 
two-Mtory    Jail.     "Tho    estimated    cost    Is    $60,000. 

Woodland,  Cnlir, — The  County  Supervisors  are  consider- 
ing the  construction  of  a  court  house.  Estimated  cost, 
$250,000. 

Toronto.  Out. — The  Board  of  Education  has  approved  a 
rccoiiiiuendatloii  of  $520,000  made  by  the  Budget  Commlttoe 
for    the    construction    of   a    collegiate   building. 

Toronto,  Ont. —  !•'.  R.  Belfry,  Arch..  Citv  Hall,  Is  pioparlng 
plans  for  the  construction  of  a  high  school  to  replace  the 
Jarvls  St.  S.hool.     Tho  estimated  cost   Is  $300,000. 

^Vancouver,  R.  C. — The  contract  for  tho  construction  of 
an  aclilltlon  to  the  Vancouver  General  Hospital  has  been 
awiirdcd  to  HOOKIOIt,  CAMrHKLL  *  WHII'I'l.K,  WIllln.UB 
Bldg.       lOstlinated    cost.    $50,000.       Noted    Jan.     II. 
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rriiiixltiMilii  Wfnicni  Miiryliinil  |{  H- -ArcordliiK  to  iin>nM 
ii'l'orl^,  tlilK  I'liinintiiy  will  liiillil  II  H|iiir  from  ItH  Coiiiii'IImvUIp 
IMvInIoii  IiKo  till-  J<Miiici-N-CJti<'iiiuhi>tiliiu  i-nitl  n<<li|  in  Soniornot 
('oiinty.      M.    K     rriitt.    lliiKliiuiri'.   Mil..    Ih  Cli.    Kiixr. 

\ar<k  furollnii-- -AviTv  NiirthwrMtrrn  lly.  -Thin  compiiny 
linx  Ix't'ii  lii>'or|>«riitr<l  lo  rimiilriirl  ii  riillwiiy  from  I'MKi'inimt 
to  Nrwliinil.  \  I",  almut  L'd  inll<<M.  Tlu>  liii-or|>oriitorM  arc  W. 
W  HiirlxT.  I'Mki'IhoiiI.  a.  I".  HrlnUlry,  K.  «'.  (illy,  C.  H.  IJiin- 
raiinoii   ami   J,    \V.    KaKlaiul,    Ni-wlaiid.      NotiMl    Mar.    4 

(imrBlii  -Savaiinali  *  Northwi'Htrrii  Uy.^Thls  company 
contoniplatoH  tli<<  oxtoiiHlon  of  lt»  line  from  Wayiu-Hboro  lo 
A    KUKla.   ila..  about    L'T    mlU-x.      Itlcharil    MurKiin,    Savannnli,    Im 

^l-'lorldM — I'alm  Hi'ach  *  ICviTttladcH  I{y. — This  company 
haM  awardfd  the  contract  for  thc<  construction  of  a  railway 
from  I'alm  Hcach  lo  l.aki'  Oki-ccholici',  about  10  miles,  to  the 
KVKKtn.APKS   CONSTIUCTION    TO.       Noted    .Ian.    21. 

Ohio — Cadli  it  New  Athens  U.K. —  Plans  lire  bclnR  made 
by  thl.x  company  for  Ibe  construction  of  a  branch  from  Adena 
to  failU.   Oblo 

Soulk  Itnktitn — Falrniount  &  Veblcn  Ry. — This  company 
contemplates  the  construction  of  a  railway  from  Mitchell  to 
Wheeler.  S.   I>.     J.  Uoaliolt,  Falrniount,  N.   !>.,  Is  I'res. 

Arkanana — Poinsett  Lumber  .t  MfK.  Co. — Surveys  are  be- 
lUK  maile  bv  this  comi)any  for  the  extension  of  Its  loKKinK 
road   from   I'rumann   to   Harrlsburn.   Ark. 

Trxaa — Quitman,  Suli)hur  SprlUKS  *  Oreat  Northern  Ry. — 
(Ulllclan— We  are  advised  that  this  company  has  completed 
jir.'liminary  surveys  and  plans  to  start  construction  about 
Mm>  1  on  Its  propose<l  railway  from  (juitman  to  Sulphur 
Sprintfs,  Tex.  F.  A.  Palmer,  Quitman,  Is  Gen.  Mt;r.  Noted 
Mar.    4. 

N>w  Mexico — Arizona  &  New  Mexico  Ry. — This  company 
contemplates  the  construction  of  a  3  ",4 -mile  branch  line  from 
Lordsburc,  N.  M..  to  a  point  In  Grant  County.  P.  Relslnger, 
Clifton.  -Vrlz.,   Is  Ch.   Enprr. 

Idako — Kaple  Pine  T.,umber  Co. — The  construction  of  a 
nlne-mlle  standard  Kage  railway  to  Its  property  at  Union, 
Idaho,  is  contemplated  by  this  company.  Clarke  Bros.  Is  the 
owner. 

WaahlnKton — Spokane  &  British  Columbia  K.R. — Pl,in.s  are 
belnn  prepared  by  this  company  for  the  extension  of  its  line 
from  Republic  to  Spokane,  Wash.  F.  M.  Holland,  Republic, 
is  (Jen.   M^r. 


about   50   miles. 


F-LECTRir   RAILWAYS 


Worceater,  Maaa. — The  Worcester  Consolidated  St.  Ry.  Co. 
contemplates  an  expenditure  of  ST.t.OOO  for  the  improvement 
of  its  lines  in  Worcester.     H.  C.  Page,  W^orcester,  is  Gen.  Mgr. 

Briatol,  Conn. — The  Bristol  &•  Plainville  Tramway  Co.  has 
applied  to  the  Council  for  .-i  franchise  to  construct  a  railway 
on   Park   St.      C.   E    Cockings,   Bristol,   is   Mgr. 

Hartford,  ronn. — The  New  Britain  St.  Ry.  Co.  has  applied 
for  a  franchise  in  Hartford.  This  is  part  of  a  proposed  line 
to  connect   Hartford,   New   Britain,  Plainville  and   Bristol. 

»w  Ilritaln.  Conn. — The  Connecticut  Co.  has  applied  to 
the  City  Council  for  n  franchise  to  construct  an  electric 
railway  on  Farmington  Ave.  F.  L.  Beardsley,  New  Britain, 
is  Supt. 

Stafford  SprinRa.  Conn. — The  Stafford  Springs  &  Monson 
St.  Ry.  Co.  is  making  financial  arrangements  for  the  con- 
struction of  its  proposed  line  from  Stafford  Springs  to  Monson. 
Robert  H.  Fisk,  Stafford  Springs,  is  interested.  Noted  Dec. 
2«,    1912   and    June    2i;,    1913. 

(iowanda,  X.  V. — Interest  in  the  construction  of  an  electric 
railway  to  connect  Gowanda,  Buffalo  and  Jamestown  is  being 
revived.  The  right-of-way  for  the  line  has  been  secured 
and  franchises  are  being  sought  from  various  towns  along 
the  route.  J.  B.  Anderson,  Ellington,  and  Franklin  E.  Ward, 
Gowanda,  are   interested   in   the  project. 

Lanraater.    V.    Y. — The    Buffalo    &    Depew    Ry.    Co.    contem- 

Elates    the     construction     of    an     extension     to    its    line     from 
ancaster    to    Bowmansville.      George    A.    Ricker,    Buffalo,    is 
Ch.    Engr. 

Harrlann,  N.  J. — The  Public  Service  Ry.  Co.  will  lay  new 
rails  on  Harrison  Ave.  between  Passaic  and  Fourth  Ave., 
with  new  granite  block  paving  between  the  tracks.  R.  E. 
Danforth.  Newark,  Is  Gen.  Mgr. 

>'lckolaon,  Penn. — The  Scranton  &  BInghamton  Traction 
Co.  will  soon  award  contracts  for  the  completion  of  its  line 
from  Nicholson  to  Montrose.  T.  C.  Dougherty,  Scranton,  is 
Ch.   Engr. 

PhoenlxTllIr,  Penn. — The  Phoenlxville,  Valley  Forge  & 
Stafford  Electric  Ry.  Co.  will  complete  its  railwa.v  from 
Valley  Forge  to  Bridgeport  and  to  Stafford  during  the  year. 
Thomas  E.  O'Connell,  Phoenixville,  Is  Prcs.,  Gen.  Mgr.  and 
Pur.   Agt. 


Ilurllniclun,  X.  ('.  The  Aliiniance,  Durham  Kt  rirange  Ry.  & 
I'Meclilr  I'll  luiM  been  liiroi  poriiled  to  coiiHlrurl  an  electric 
railway  from  (iHolpee  to  Durham,  coniiectinK  Allamahaw,  (Jlcn- 
coe,  Carolina,  llopedale,  tiiirlliigtoii,  Gi'uham,  Haw  River, 
,Swe|iHoiivllle,  Saxapahasv.  Itlvei  Falls  and  Chapel  lllll.  The 
IncorporiilorH  are;  JuiiluM  Harden,  John  M.  Cook,  C,  Hrown 
Cox    and    D     .M.    Teague. 

lilehniond,  \  n.  -The  Virginia  Ry.  &  Power  Co.  Is  conald- 
erliig  plans  for  the  extuiiHlon  of  ItH  ForcHt  Hill  line.  C.  B. 
Kuchaiian,    Itlcbmond,    is    Gen.    Mgr. 

Xrw  Ikrrla.  I.n. —  Plans  are  being  considered  by  the  Houth- 
woHlern  Traction  &  Power  (;o.  for  the  construction  of  an 
electric  railway  from  .N'ew  Iberia  to  Jeanerctle.  F.  W. 
Crosby.   New    Iberia,    is  Gen.    Mgr. 

Clotpinnd,  Ohio — The  Cleveland  Ry.  Co.  Is  considering 
plans  for  the  extension  of  Its  line  on  East  79th  from  Kinsman 
ltd.  to  the  PennsvlViinia  R.R.  tracks.  George  I.,.  Radcllffe, 
Clevel.iiid,    is   Gen.    Mgr. 

Flndlny,  Ohio — The  Toledo,  Bowling  Green  &  Southern 
TiMi'tion  Co.  Is  preiiaring  plans  for  the  Improvement  of  its 
lines  In  FIndlay.  C.  F.  Smith,  Findlay,  Is  Gen.  Mgr.  and 
Pur     Agt. 

Knnillton.  Oblo  —  The  Richwood-Hamilton  Traction  Co. 
has  been  incorporated  to  construct  .'in  electric  railway  from 
ll.iniilton    lo   Rl<hwood.      Eugene   Purtelle   is   interested. 

Sclotovllle,  Ohio — The  Ohio  Valley  Traction  Co.  Is  pre- 
paring to  start  work  soon  on  the  extension  of  its  line  from 
.Sclotovllle  to  Ironton.     W.  A.  M.artin,  Portsmouth,  is  Ch.   lOngr. 

Chicago,  ill. — The  I'nion  Ry.  &  Power  Co.  is  making  pre- 
liminary arrangements  for  the  construction  of  an  electric 
railway  to  connect  South  Chicago  and  Harvey,  111.,  and  Ham- 
mond and  Gary,  Ind.  J.  W.  Paul,  161  Quincy  St.,  Chicago, 
is    (Jen.    Mgr.      Noted    May    14,    1914. 

KIkhorn,  Wla. —  Plans  are  being  prepared  by  the  Milwaukee 
Electric  Uy.  &  IJght  Co.  for  the  extension  of  its  electric 
railway  from  Elkhorn  to  Delavan.  S.  B.  Way,  Milwaukee,  is 
Vice-Pres.   and  Gen.   Mgr. 

Keokuk,  lonu — H.  W.  Knight  and  Thomas  Pettersen,  Chi- 
cago. 111.,  are  interested  in  the  construction  of  an  electric  iii- 
teiurban  railway  to  connect  Keokuk.  Iowa,  and  Jefferson 
City.    Mo.      I'leliminary   work    is   now   being   done. 

Manhattan,  Kan.- — The  Manhattan  City  &  Interurban  Ry. 
Co.  plans  to  build  one  mile  of  new  track  in  Manhattan. 
Joseph   T.   West,   Manhattan,    is  CJen.    Mgr.    and   Pur.   Agt. 

Iluffnlo,  Ark.- — G.  Tuplegraff,  Helena,  Ark.,  is  interested  in 
the  construction  of  an  electric  railway  from  Buffalo  to  Yell- 
ville. 

Monterey,  Calif. — Plans  are  being  considered  by  the  Monte- 
rey-Pacific Grove  Ry.  Co.  for  the  extension  of  its  line 
from  Monterey  to  Fresno.  H.  F.  Jackson,  Holbrook  Bldg., 
San  Francisco,   is  Vice-Pres.   and  (Jen.  Mgr. 

Redwood  City,  Calif. — E.  F.  Fitzpatrick,  Redwood  City, 
is  interested  in  the  construction  of  an  electric  railway  from 
the  harbor  site  to  the  foothills  of  the  city. 

Hamilton,  Ont. — The  Hamilton  St.  Ry.  Co.  plans  to  start 
work  soon  on  the  extension  of  its  Birch  Ave.  line  across 
Coal  Oil  Inlet  in  Hamilton.  Edward  P.  Coleman,  Hamilton, 
is  Gen.   Mgr. 

I,ondon,  Ont. — Extensive  plans  are  being  prepared  by  the 
l.,ondon  St.  Ry.  Co.  for  the  improvement  and  extension  of  its 
lines  in  London  during  the  year.  C.  B.  King,  is  Mgr.  and 
T'ur.    .Agt. 

Ottawa,  Ont. — The  Ottawa  Electric  Ry.  Co.  is  preparing 
to  construct  an  extension  along  Bronson  St.  in  Ottawa.  W. 
H.   Baldwin,   Middle   St.,   Ottawa,   is  Ch.   Engr. 

lilGHT,    HE.4T    AND    POWER 

Milton,  N.  H. — John  B.  Giguerre  has  made  application  to 
the  Public  Service  Commission  for  authority  to  construct 
and   operate   an   electric-light   and   power  plant   in   Milton. 

+BrlHtoI,  Conn. — The  Bristol  &  Plainville  Tramway  Co. 
has  awarded  the  general  contract  to  FRED  T.  LEY  &  CO., 
INC.,  Main  and  State  St.,  Springfield,  Mass.,  for  the  construc- 
tion of  a  gasometer  of   250,000   cu.ft.   capacity. 

Hartford,  Conn. — Bids  are  being  received  by  Ford,  Buck 
&■  Sheldon,  Inc.,  60  Prospect  St.,  for  the  construction  of 
45xS5-ft.,  brick  and  reinforced-concrete  boiler  house  and  a 
20x85-ft.   coal    pocket. 

Albany,  N.  Y. — The  Canadian-American  Power  Co.  has 
made  ai)plication  to  the  Public  Service  Commission,  Second 
District  of  New  York,  for  permission  to  issue  stock,  merge,  and 
commence  construction   work. 

+Elba,  N.  Y. — The  Elba  Food  Products  Co.  has  awarded 
the  contract  for  the  construction  of  a  power  house  and  ware- 
house, the  flr.st  buildings  of  its  new  canning  and  preserving 
plant,  to  JOHN  LEN.VON,  SON  &  CO.,  Niagara  Falls.  Noted 
Feb.   18. 

New  York,  N.  Y. —  (Borough  of  Bronx) — (Official) — Bids 
will  be  received  until  10:30  a.m..  Mar.  22,  by  the  Board  of 
Health,  Department  of  Health,  Centre  and  AValker  St.,  Bor- 
ough of  Manhattan,  for  the  general  construction,  plumbing 
and  gas  fitting  and  steam  heating  of  two  concrete  pavilions 
on  the  grounds  of  the  Department  of  Health  Riverside  Hos- 
pital,   North    Brother    Island,    Borough    of    Bronx.      Bids    will 
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be  received  at  the  same  time  for  the  electric  circuit  work 
of  Pavilions  Nos.  S  and  9  on  the  grounds  of  the  Department 
of  Health.  North  Brother  Island.  S.  S.  Goldwater,  M.  D.,  is 
Pres.    Bd.    of    Health. 

AVellsville,  X.  Y. — See  item  under  "'Water  Supply-Irriga- 
tion." 

+Philndelphia,  Penn. — The  Committee  on  Property  of  the 
Board  of  Education  has  awarded  the  following  contracts  for 
a  new  33-room  school  at  ofith  St.  and  Kingsessing  Ave.: 
Heating,  THOMPSON'  BROS..  $42,176:  electrical  work,  C.\TES 
&  SHEPARD.  $19.S20:  plumbing,  N.  CONNELLY,  $11,774: 
ventilating,  BOWERS  BROS.,  $3075.  Contracts  for  an  is-room 
addition  to  the  Sharswood  School  were  awarded  to  S.  FAITH 
&  CO.,  at  $13,245  for  heating,  and  to  C.\TES  &  SHEP.\RD 
at  $S794  for  electrical  work.  S.  FAITH  &  CO.,  at  $4079  was 
awarded  the  contract  for  heating  plant  in  a  6-room  addition 
to  the  Morton   School. 

StrondsiburK,  Penn. — Press  reports  state  that  the  Frisbie 
Lumber  Co.  is  considering  the  construction  of  an  addition  to 
its  power  plant.  The  plans  include  building  a  power  station, 
installing  a  new  generator  and  constructing  a  brick  conduit 
six  ft.  in  diameter  and  about  250  ft.  long. 

Baltimore,  Md. — It  is  reported  that  James  Stewart  &  Co., 
contractor,  AA'estminster  Bldg.,  Chicago,  111.,  is  receiving  bids 
for  electrical  equipment  and  other  machinery,  estimated  to 
cost  $150,000,  for  a  grain  elevator  in  Baltimore  for  the  Western 
Maryland  Ry. 

'^Kin.ston,  \'.  C. —  (Official) — Bids  will  be  received  until 
5  p.m.,  Apr.  6,  by  the  Mayor  and  City  Council  for  improve- 
ments to  the  electric-light  plant.  Fred  I.  Sutton  is  Mayor. 
For  further  particulars,  see  advertisement  under  "Contracts 
to   Be   Let." 

+W'inn.xboro,  S.  C. — The  Board  of  Public  AVorks  has  award- 
ed the  contract  for  the  installation  of  a  125-kw.  unit  in  the 
municipal  electric-light  plant  to  the  J.  B.  McCRARY  CO.,  At- 
lanta, Ga. 

BirniinKham.  Ala. — The  Alabama  Power  Co.  announces 
that  it  has  taken  over  the  public  service  corporations  at 
Anniston,  Decatur,  Huntsville,  Attalla  and  Pell  City,  and  will 
spend  about  $2,000,000  in  making  improvements  and  extensions 
at  these  points.  Funds  for  the  work  will  be  provided  by  the 
Alabama  Traction,  Light  &  Power  Co.,  New  York,  N.  Y., 
the    holdip'^    company    of    the    Alabama    Power    Co. 

+?few  Haven,  Ky. — The  contract  for  equipment  for  the 
municii)al  »lnctric-light  plant  has  been  awarded  to  FAIR- 
BANKS, MORSE  &  CO.,  517  "U'est  Main  St.,  Louisville,  Ky. 
Charles   R.    Heizer   is   Engr.-in-Charge. 

Cleveland,  Ohio — Bids  will  be  received  until  noon.  Mar.  26, 
by  the  Commissioner  of  Purchases  and  Supjilies.  511  City 
Hall,  for  transformers  for  the  municipal  light  department. 
P.  W.  Ballard  is  Comr.  of  Light  and   Heat  Dept. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  Apr.  1, 
by  the  Commissioner  of  Purchases  and  Supplies,  511  City 
Hall,  for  the  construction  of  the  East  79th  St.  substation  for 
the  municipal  electric-lighting  system.  F.  W.  Ballard,  14  13 
East   Third   St.,   is  Comr.   of  Light   an<l   Heat   Dei)t. 

iSprinefleld.  Ohio— It  is  reported  that  the  Springfield  Light, 
Heat  &  Power  Co.  is  having  plans  prepared  for  repairs  and 
extensions  to  its  plant  estimated  to  cost  $60,000.  "Weare 
Parsons   is   Treas.   and   Mgr. 

Toledo,  Ohio — Bids  will  be  received  until  10  a.m..  Mar.  26, 
by  Charles  J.  Sanzenbacher,  Audr.  of  Lucas  County,  for  the 
construction  of  a  new  heating,  lighting  and  power  plant  for 
the  Lucas  County  Children's  Home.  Edward  Bayer,  1530 
Nicholas    Bldg.,   Toledo,    is   Arch.      Noted    Oct.    15    and    Jan.    7. 

Milltown,  Ind. —  It  is  reported  that  the  Electric  Service  Co. 
I>lans  to  install  an  electric-light  plant  in  Milltown.  J.  B. 
.Speed  &  Co.,  Louisville,  Ky.,  can  furnish  information. 

LanHlnic,  Mich. — It  is  reported  that  the  Michigan  Power  Co. 
contemplates  improvements  and  extensions  to  its  i)lant  to 
cost  about  $30,000,  of  which  $10,000  will  be  spent  on  the  i)Ower 
station  and  the  remainder  on  the  distributing  system  in 
Lansing  and   vicinity.      D.    R.   Thomas    is   (^en.    Mgr. 

JaneHvlllr,  Wl.x. — The  .lanesville  Electric  Co.  is  having 
plans  prepared  for  rebuilding  its  i)lant  which  was  recently 
destroyed  by  fire.  I).  C.  Jackson  and  William  B.  Jackson, 
Harris  Trust  Bldg.,  Chicago,  111.,  are  Engrs.-in-Charge.  1'.  H. 
Korst  is  Secy,  and  Mgr.  of  the  Janesville   Electric  Co. 

+Rlce  I.nke,  "WIm. — The  Red  Cedar  Valley  Electric  Co., 
Rice  Lake,  ha.s  awarded  the  contract  for  one  225-hp.  Diesel 
oil  engine,  direct-connected  to  a  160-kw.  geneiator  and  12,000- 
gal.  oil  tank  to  the  Hl'SCH-SlTLZER  BROS.  DIESEL  ENGINE 
CO.,  St.  Louis,  Mo.  This  equipment  will  form  an  auxiliary 
to  the  company's  hydro-electric  i)laiit  consisting  of  two  160- 
kw.   generators, 

•\%  yocena,  Wix.^HJds  will  be  received  until  Mar.  23  by  the 
Clerk  of  Columbia  County,  Portage,  for  electric  wiring  and 
flxtu'e.s  for  a  new  poor  house,  and  for  a  central  heating  plant 
on  the  farm  of  the  Asylum  for  Chronic  Insane  at  Wyocena. 
Allan  D.  Conover,  36  Tenney  Block,  Madison,  Is  Arch.  Noted 
Feb.  11. 

ChlMholm,  Minn. —  It  is  reported  that  the  Chlsholm  lOlectrlc 
Co.  has  had  I)lans  pri-Iiared  for  an  addition  to  Its  jiowcr  jdant 
to  cost  about  $50,000.  R.  M.  Heskett,  Chlsholm,  is  Secy. -Treas. 
and   .Mgr. 

nulnth.  Minn. —  Press  reports  state  that  the  Harnett  <St 
Reiord  Co,  contractor,  will  build  a  flreiiroof  engine  and 
boiler    room    at    <'onnor'n    Point    to   cost   about    $4000. 

Iliirklln,  Kan.-  Plans  are  being  considered  for  the  in- 
largenient  of  the  municipal  electrlc-llght  plant.  No  dednlto 
arrangenienlH    have    been    made.      C.    E.    Ward    Is   Supt. 

^KiUwnrth.  Knn.~  II  Is  reported  that  the  PeopIcM  Electric 
Light  *  Power  Plant  has  awarded  the  conliuct  for  renuidellng 
the  plant  and  InstalllnK  new  e<iulpinent  to  JOHN  HNoWH.\LL, 
EllHWOrth,  at  about  $!iO00.  M.  O.  Uelghley  Is  Mgr.  and  Cont. 
Agt. 

Mntllaon,  H.  n.-^rOMlclal )  — Hlds  will  be  receive.!  until  8 
pni.  Mar.  29.  by  the  City  ( 'oniinlMHloners  for  electrical  equip- 
ment    for     Improving     the     niunlclpiil     power     plant.       It     will 


include  one  engine  of  about  350-hp.,  either  crude  oil  or  pro- 
ducer gas,  generator,  e.\citer,  etc.  Geo'rre  H.  'W'askey  is 
Mayor.      William   Rae   is  City   Audr.      Noted   Jan.   7   and   28. 

Malvern,  Ark. — It  is  reported  that  the  Citizens'  Light  Co., 
recently  organized  with  a  capital  stock  of  $20,000,  will  apply 
for  a  franchise  to  equip  and  operate  a  power  plant  in  Malvern. 
R.  S.   Brooks  and  Thomas   Edwards  are   interested. 

Marshall,  Te.v. — It  is  reported  that  the  Marshall  Electric 
Co.  will  build  a  transmission  line  from  Marshall  to  Jefferson, 
a  distance  of   14   miles.     C.   H.   Nandell   is  Gen.   Supt. 

Ozona,  Tex. — The  Ozona  Improvement  Co.  is  making  ar- 
rangements to  rebuild  its  plant,  discarding  its  present  equip- 
ment entirely.  The  new  equipment  is  estimated  to  cost  $4500, 
and  will  include  two  25-hp.  Fairbanks-Morse  oil  engines! 
generators  and  switchboard.     Frank  Friend  is  Mgr. 

Sesuin.   Tex. — See    item    under    "Water    Supply-Irrigation." 

Bartle.sville.  Okla. — The  Bartlesville  Interurban  Ry.  Co.  is 
considering  plans  for  enlarging  its  power  plant  at  a  cost  of 
about  $5000.  .\n  addition  to  the  present  building  will  be  con- 
structed and  a  new  condenser  installed. 

Huffo,  Okla. — The  Hugo  Ice  &  Light  Co.  plans  to  install 
a  new  turbine  and  condenser  and  some  other  equipment  in 
its    plant.      J.    W.    Dawley    is    Vice    Pres.    and    Gen.    Mgr. 

Brawley,  Calif. — The  Holton  Power  Co.,  Holtville  and  El 
Centro,  is  having  plans  prepared  for  the  construction  of  a 
new  substation  at  Brawley.  C.  E.  Paris,  El  Centro,  is  Gen. 
Mgr. 

Springville,  Calif. — The  San  Joaquin  Light  &  Power  Cor- 
poration, Fresno,  plans  to  construct  a  canal  from  a  point  on 
the  Camp  Nelson  branch  of  the  Tule  River,  nine  miles  above 
the  power  house.  There  will  be  two  miles  of  tunneling, 
the  longest  of  which  will  be  900  ft.  A.  G.  Wishon,  Fresno, 
is  Gen.   Mgr. 

London,  Ont. — It  is  reported  that  the  City  Council  will  pur- 
chase new  hydro-electric  equipment,  estimated  to  cost  $62,000. 
No  bids  will  be   asked.     H    J.  Glaubitz  is  Gen.  Mgr. 

Niagara  Falls,  Ont. — It  is  reported  that  the  Canadian 
Niagara  Power  Co.  will  spend  about  $3,000,000  in  the  con- 
struction of  a  concrete  dam  and  the  installation  of  turbines 
and  generators  at  Niagara  Falls.  L.  E.  Imlay,  Niagara  Falls, 
is  Supt. 

BRIDGES 

+Hartford,  Conn. — The  State  Highway  Commissioner  has 
awarded  the  contract  for  the  construction  of  a  bridge  in 
Stonington  Township  to  C.  W.  BLAKESLEE  &  SONS,  New 
Haven,   at   about   $6315. 

South  ManeheNter,  Conn. — It  is  reported  that  the  town 
plans  to  build  a  reinforced-concrete  bridge  at  Bissell  St. 
Erwin  Brewer  is  Supt.  of  Sts. 

Kinia,  X.  Y. — Bids  will  be  received  until  2:30  p.m.,  Mar.  20, 
by  the  Town  Council  for  the  construction  of  a  reinforced-con- 
crete bridge.  Nathaniel  Hucker,  Jr.,  Rice  Rd.,  Elma  Center,  N. 
Y.,  is  Town  Clk.  George  P.  Diehl,  575  EUicott  Sq..  Buffalo,  is 
Engr. 

Greenwich,  X.  Y. — (Official) — We  are  advised  by  the  Con- 
crete-Steel Engineering  Co.,  Park  Row  Bldg.,  New  York, 
that  this  company  has  been  retained  by  the  towns  of  Green- 
wich and  Easton  to  prepare  plans  for  three  concrete  bridges 
over  the  Battenkill:  one  each  at  Greenwich,  Clarks  Mills  and 
Middle  Falls.  At  a  special  town  meeting  Feb.  23,  the  town 
of  Greenwich  voted  in  favor  of  these  bridges,  but  the  town 
of  Easton  voted  against  theii-  construction.  The  present 
structures  at  these  points  have  been  condemned.  Noted 
Feb.   IS. 

'^Camden,  X.  J. —  (Official) — Bids  will  be  received  until  11 
a.m.,  Apr.  12,  by  the  Board  of  Chosen  Freeholders  of  Camden 
County  for  the  construction  of  two  reinforced-concrete  arches 
on  Kings  Highway.  Fred  "W^.  Gercke  is  Chn.  Bridge  Com 
J.  J.  .-Mbeitson  is  County  Engr.  See  advertisement  under 
"Contracts  To   Be   Let.' 


Lanibertville,  X.  J. — The  Citv  Council  and  the  Board  of 
Chosen  Freeholders  of  Hunterdon  County,  Flemington,  are 
considering  the  construction  of  a  new  bridge  over  Swan  CreeU 
on  South  Union  St.,  Lanibertville. 

Xew  BriinNwiek.  X.  J. — It  is  reported  that  the  Board  el 
Chosen  Freeholders  of  Middlesex  County  has  applied  to  tti. 
War  Department  for  permission  to  build  a  new  bridge  at  the 
causewav,  South  River,  .\lvin  B.  Fox.  Perth  Amboy.  Is  Countv 
Engr.     .Voted   Dec.    17. 

Somerville,  X.  J. —  (Official) — Bids  will  be  received  until 
10  a.m.,  Apr,  2,  by  the  Board  of  Chosen  Freeholders  of  Som- 
erset County  for  the  construction  of  five  bridges  In  th^ 
county.  J.  Doughty,  Jr.,  is  (^ounty  Engr.  Louts  E.  Opie  I-- 
Dtr.    Bd.   of  Chosen    Freeholders, 

HollidayMliurg,  IVnn.  —  Press  reports  state  that  the  Com 
missloners  nf  Itlair  County  will  ailvertlse  about  Apr.  1  for  tli- 
construction  of  eight  con<-rote  bridges  In  the  county.  The 
largest  will  be  a  20S-ft,  structure  over  the  Juniata  River  b.' 
low  Tvrone;  one  bridge  will  be  over  Van  Scoyoc's  Run,  Snvdf 
Township,  one  over  Plum  Creek,  Taylor  Township,  one  m 
Greentleld  Township,  two  near  Duncansvllle,  and  two  ov.i 
llurgoon's   Run,   Logan  Township, 

Hlltoni).  Vn.— (OtllcluD  — Bids  will  be  received  until  tl  am,. 
Mar,  22,  bv  the  Clerk  of  the  Circuit  Court  of  Scott  County, 
(lute  Citv,  for  the  construction  of  u  bridge  over  Cove  Crook 
about  nine  mllcM  from  Hlltons.  Q,  P.  Coloman,  Richmond.  I,-* 
State  Highway  Comr, 

PelerNbnrg,  Vn.--Tt  Is  reported  that  plans  have  been  con>- 
nleted  bv  It,  D.  lludd.  Citv  l':i\gr,.  for  a  $500,000  bridge  over 
the   .ViipoMiutlox    River,   and   the  selection   of  a   site   for  Its  lo- 
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entlon   Ik   no»v    iiiuirr  connlttrrnitnn.      It    will   Im   nf   rrlnforrrd 
..III  rrlp.      Noloil    Auk.    «.    tUM 

Iturlmm.  \.  (°.--'l'l<i<  llonnl  of  ('oniiiiltiialonnrB  of  Uinhnni 
..uii(\  I'liiM*  to  liullil  ri>ur  iitrri  lirlilitnN  at  an  OKtliiintoil 
..»(  i>r   |..iMi()  pnrh.      I).    \V.    lyillila   Ih    KiiKr. 

^M  llmlnaliia.  \.  f.  It  In  rrtiniti'it  tliiit  continrlit  fur  th« 
..imd  union  of  II  lirlilur  nl  llllloii  hiivr  liocii  awnnlnl  In  lh« 
\  vr»;ilN  CnNSTIMt'TlKN  Co,  Slmw  hvIIIp.  Vh..  fur  thn  mili- 
niiii.  iiiio.  nnti  (h<<  VIICtilNIA  llltllxlK  A  IKnN  \V<>|(KS,  Una- 
iioki-  Vn.,  for  thp  ttupci  iilruiMuro.  The  totnl  runt  will  lir  iiliout 
J|-.ii.i.n,i 

^Tiimpa.  KU.-  Thi'  Hoiiiil  of  I'oniiiilHiiloiirrit  of  lllllnlioro 
oiiiit\  liiix  iiwiinliMl  llii<  i-oiili'iit'l  for  lln'  imiKlrinlloii  of  .on- 
I  I'to  I'tilvrilH  mill  lirlilKm  In  roiiiKMllon  with  lirli  k  roail 
ixniiriit.  to  Ih.-  KKYNTKN  f<  iNSTIiri'TloN  Co,  nt  lll.fiNB. 

«'lln«aa.  Tran.-     ItlilN   will    l«<    m-i-lvnl    until    Mar.    2ri    liy    (hn 

ililKi-  roiniiilttpp  of  Aiiiloriion  t'ountv    for   tho  roimtrurtlon  of 

.  !■     l.rlilKi'N    over     lli«>    Clliirh     Ulvpr.     oiio    each    at    ('Union. 

Kprr\     an. I    KilKrinoor.      Thoy    will    tii<    of    rplnforrtiil- 

■  .•  or   hIitI   on    i-oiirroto   plpm  anil   aliutniPiilH.      Tlu<  I'litl- 

ont    I*    IL'O.HOO.      C.    J.    Saw\cr    Id    CIiii,    of    MrlilKV    Coin. 

.,,,..   Jan.    '.'I    anil    Kpli.    IS. 

Lrltrhnrlil,     Ky.      KIiIm    will    Iip    tpi-pIvpiI    until    A|>r.     37    liy 

'Iwrtr.l     ItiitliT.     CuMpyvlIlp.    Kv..     Iloail      KnKr      of     (Iraviton 

.vuntv.    for    the    i-onsitrurtlon    of    an    Sfi-ft.    lirlilBo    over    Hoar 

lock.   nl>oiit    12   nillPd    from   I.cllrhnolil. 

Brraa,   Ohio — Hiilx    will    lip    rpi-plvpil    until    I    p.m.,    Apr.    13. 

Ny   C.    K,    I.owp,    Auilr.    of   WllllatnM   County,    for   the   conHtruc- 

•lon    of   a    nuiulii-r    of    l>rl(l»fp.i. 

rir^rlaad,    «>hln — (Otililan  — lllcU    will    lie    rprelvcd    until    10 
in  .    Apr     .'•.    liy    the     Hoanl     of    ConnnlsHloners    of    CuyahOKa 
.<unty.    for    tlii-    oon.it  mot  Ion    of    a    ronoroto    hrlclne.    Report 
\.>.    ."li'.'iV      I',     i;.    KrauMP    Is   Clk.    of   County   Coinrn. 

<-«lnnihuii.     Ohio— lOnirlal)  —  HiiLs     will     lie     rcoeiveil     until 

■-"      Ajir      T.     by     tho     Iloanl    of    Coininl(i»loiuTH    of    Franklin 

for  the  oonstruotlon  of  a  relnforoeil-oonorete  arch  over 

'ip.'k  on  the  Sohrook  Ilil.,  niemlon  Township,  Engineer's 

to  No.   173.      .John  Soott   Is  Clk.  of  the   Ril. 

DnjtoB.    Ohio — Kills    will    ho    rooolvoil    until    2    |>.ni  .    Apr.    2. 

V    Jnnips    U.    Marker.    Statp    Highway    Coiiir  ,    Coliiinhus,    for 

iridttPH  and  culverts  on  the  Dayton-Troy  Ril..  Harrison  Town- 

.-hlp.   Montgomery    County. 

Drlanrarr.     Ohio— lOtlicial)  —  Riils     will     be     received     until 
noon.    Mar.    30.    by    W.    V.    Aldrioh.    Audr.    of    Delaware   County. 
for  the  following  briilKO  construction;  Stratford   BrldRe.  Dela- 
'V  .ire  Township:  Ho.skins  BridKe.  Radnor  and  Thompson  Town- 
hips:    Main    RriilKe.    Troy    Township,    and    the    Central    Ave. 
^ridKO.    City    of    Del.iware. 

Katon.  Ohio — ■(Ottlclal) — Hids  will  be  received  until  1  p.m., 
Mar  31.  by  the  Boaril  of  I'oniiiilssioners  of  Treble  County 
for  the  construction  of  a  throe-span  concrete  arch  over  Twin 
'"reek  on  Salem  Rd  .  Harrison  Township,  and  for  a  concrete 
tch  across  Paint  Creek  on  the  Dillinan  Rd..  Somers  Town- 
-lilp.      G.    W.    Rehfuss    Is    Audr.      Otha    Hecathorn    is    Knsr. 

Eij-rla.  Ohio — Tho  Board  of  Commissioners  of  I..orain 
County  has  instructed  J.  M.  Powell.  Bridge  Kngr..  to  prepare 
plans  for  the  construction  of  two  steel  bridf^es  on  stone  or 
concrete  abutments.  One  will  be  an  S4-ft.  span,  in  Welling- 
ton Township,  and  the  other  a  6o-ft.  span,  in  Black  River 
Township. 

^I.anraMtpr.  Ohio — (Oflloial) — The  Board  of  Commissioners 
of  Fairflelil  has  awarded  the  contract  for  the  construction  of 
the  superstructures  of  two  county  bridges  to  K.  M.  SCl'TvLY. 
JS12  North  High  St..  Columbus.  J.  R.  Schopp  is  Countv  Engr. 
Noted  Feb.  25. 

Marion,  Ohio — Bids  will  be  received  until  noon,  Apr.  2.  by 
V.  P.  Garfield.  Clk.  Bd.  of  Comrs.  of  Marion  County,  for  the 
construction  of  ,-i  bridge  over  the  Whetstone  River.  Richland 
Township.      The    approximate    cost    will    be    $SO00. 

Poaat  Town,  Ohio — Bids  for  the  construction  of  a  142-ft. 
■teel  superstructure  and  repairs  to  the  abutments  of  n  bridge 
at  Poast  Town  were  received  by  the  Commissioners  of  Butler 
County.  Hamilton,  as  follows:  Central  States  Bridge  Co.. 
Indianapolis,  Ind..  $r>43!>:  Vincennes  Bridge  Co..  Vincennes,  Ind.. 
SB234:  John  H.  Hiatt,  Hamilton.  $fi.133:  Oregonia  Bridge  Co., 
Lebanon.  $S99S.  $B300  and  $fi2S7  for  diffen-nt  plans:  Burk  Con- 
struction Co..  New  Castle,  Tnd..  $.'.122  and  $.1-111:  Capitol  Con- 
struction Co..  $4.tO0  for  superstructure  only;  Bellefontaine 
Bridge  &  Steel  Co..  Bellefontaine.  $5676.  Noted  Feb.  11  and 
26. 

^Tiflln.    Ohio  —  The     Board     of    Commissioners    of    Seneca 

■ountv    has    awarded    the    contract    for    the   construction    of   18 

nail    bridges    to    tho    Ni  iBT.K   CONSTRfCTION    CO.,    Caldwell. 

'hio.      The  contract   for  live  bridges  was  awarded   to  the  T'NI- 

NERSAI.,  CONSTRUCTION   CO.       Noted    Feb.   25. 

YoanKxtown.  Ohio — A  recent  court  decision  has  ruled  that 
;lie  proposed  viaduct  at  East  Federal  St.  shall  be  built  accord- 
ing to  plans  prepared  by  the  City  Engineer.  The  estimated 
cost  is  $."."0.00(1.  of  which  the  city  will  pay  So'T-.  and  the  rail- 
way companies  using  the  bridge  the  remainder.  F.  M.  I..iIlio 
Is  City  Engr. 

BooBvlllr,  Ind. — The  County  Council  of  Warrick  County 
has  appropriated  a  fund  of  $7,500  for  the  construction  of  three 
new  county  bridges. 

f;oiahrn,  Ind. — It  Is  reported  that  bids  will  be  asked  in  a 
few  weeks  by  the  Board  of  Commissioners  of  Elkhart  County 
for  the  construction  of  a  steel  or  concrete  bridge  on  tho 
loshen    and    Elkhart    Rd. 

ladlanapoIlM,  Ind. — Rids  will  bo  received  until  10  a.m..  Mar. 
22.  by  the  Bo.nrd  of  Commissioners  of  Marion  County  for  the 
ronstruction  of  a  bridge  over  I..ittle  Eagle  Creek,  on  the  Craw- 
fordsvillo  Rd..  Wavne  Township.  W.  T.  Patten  Is  Audr.  Paul 
Julian   Is  County   Surv. 

Ppadleton.  Inil. — Tt  is  reported  that  the  Board  of  Commis- 
sioners of  >Iadison  County.  Anderson,  will  ask  bids  about 
Apr.  1  for  tho  construction  of  a  four-span  reinforced-concrete 
I-be.im  bridge  over  Fall  Creek  at  Pendleton.  It  will  be  120 
ft  long.  W.  O.  McVaugh  is  County  Surv.  Ethan  Flavihan  is 
.\udr. 


Drtriill,  >llrh. — Th<i  clllcons  will  bo  imkod  l»  voto,  at  lliu 
NpiliiK    I'li'itioii,    on    th«   qupNtlon    of   n   bond    Imhu<i    for    tin;   om- 

Mlriiill r    M    IoIiIko    liptw I    the    City    of    Detroit    and    lielbi 

IhIp.      'I'll Iliniil..!   oOHt    In   $2.01111,000. 

4lirand  Haplda.  \%la.-  Tho  lllKhwiiy  ComiiilNNloner  of  Wood 
County  luiH  awiirilpil  tho  contntct  for  Ntuel  brlduOH  on  the 
county    hiKhwnyN    to    the    W0HDKN-AI..UKN    Co.,    MIlwHukee, 

WIN. 

^l>a«rni>orl,  lona  Tho  lloiii.l  of  HiinorviHorN  of  Scott 
Countv  liiiN  iiwiiHlod  ri.iiliiirlH  for  iiiiilPrliilM  for  roiiiify  bridge 
conNlnii  Moll    iliiilMK    tho   ■oiiiIiik    year    to:      I.VTEItSTATE    .MA- 

TEltlAI,  CO..    for   101 1  at  $1.51    per   bbl.;   CMNTON    BRIIKIB 

CO.  for  nIppI  anil  Nhoet  molnl  iiIimn;  FT.  DODrSE  CIJL.VEUT 
CO,  f,,r  corruKnipd  Iron  pipe;  WIIEEUER  LIIMHEIl  CO.,  for 
all   luiiibpr. 

.Mourhrad,  Minn  The  CohimlHHloiiorM  of  f;i;iv  County  and 
tho  Stall-  IIJKbwav  CoiiiiiiIhnIoii  Ihivo  (loildoil  to  build  a  ri-lii- 
forootl.  0111  iilo  IiiIiIk"  on  tlio  Stale  lid  botwoon  Dllworth  and 
(llviidoii  Hoiiio  lliiio  IhlM  year.  The  oHtlinated  cost  Ih  $10,- 
006. 

^Oi«ntonnn,  Minn.  -(O(llclal) — The  CommlHHloncrH  of  Steele 
Countv  liavo  awardpil  the  contract  for  the  conMtructlon  of  a 
rpinforipd-ionirote  bridge  In  Summit  Township  to  the  ir>EAI.. 
CE.MENT  TII.E  Co.,  Owatonna.  M.  J.  Parcher  Is  County 
Audr.     Noted   Mar.   4. 

i'allNadr,  Minn.  -Several  townshipH  of  Aitkin  County  have 
petllloiiod  tho  Count  V  CoiiuiilssionerH.  Aitkin,  to  build  a  bridge 
over  tho  .MlHslssippI  Riv.r  !il  Piilisado.  The  estimated  cost  of 
a    stool    bridge    is    $II.Oilii. 

^Wlnonn,  Minn.— (f)fllcial )— The  City  Council  has  awardod 
the  contrail  for  tho  construction  of  an  approach  to  tho  High 
WaKon  Bridge  over  tho  .VllsHlssipiii  River  to  O'HAfJA.N  & 
LAKE.  Chicago.  111.,  at  $!tr,,400.  It  will  bo  of  coricrote  with  open 
type  railing.  Alternative  bids  wore  also  roioivod  for  a  stoel 
.•iiiproach,  or  one  of  concrete  with  panel  r.-iilliig.  The  lowest 
bid  for  a  steel  structure  was  that  of  the  Western  Construc- 
tion Co.,  La  Crosse,  Wis.,  at  $78,650.  while  fVHagan  &  L,ake 
bid  $95, MOO  for  an  approach  with  panel  railing.  Noted  Dec.  17 
and   Feb.   IS. 

Worthlngton,  Minn. —  COfTlcial) — Bids  will  be  received  until 
2  p.m..  Mar.  22,  bv  <!.  .Swanberg,  Audr.  of  Nobles  County,  for 
the  construction  of  State  Bridges  Nos.  1601.  1645,  1646.  1647 
and    164X. 

('onpordla.  Knn. —  (Ofllcial)  —  Bids  will  he  receiver!  until 
noon,  .Mar.  24.  by  tho  County  Clerk  of  Cloud  County  for  the 
following  bridge  construction,  all  to  be  of  reinforced-con- 
crete: Chavey  Bridge,  Aurora  Township;  Hinman  Bridge  over 
Wolf  Creek.  Buffalo  Township:  .Shrader  Bridge  over  Oak  Creek, 
Lincoln  Tow^nship:  Murphy  Bridge,  Shirley  Township;  Teasley 
Bridge,   Solomon   Township. 

I-a«renpe,  Knn. — Tt  Is  leported  that  tho  Board  of  Commis- 
sioners of  Dougla.s  County  has  engaged  Hedrick  &  Cochrane, 
Kans.Ts  City.  Mo.,  as  consulting  engineer  for  the  proposed 
bridge  over  the  Kansas  River.  The  structure  will  be  of  rein- 
forced  concrete. 

Xeivton,  Kan. — -Bids  will  be  received  until  noon.  Mar.  22. 
by  the  County  Clerk  of  Harvey  County  for  the  construction  of 
two  reinforced-concrete  bridges:  the  Petei'  Reiger  Bridge  over 
Turkey  Creek.  Alta  Township,  and  the  Kisiwa  Bridge  over 
Kisiwa   Creek,  Lakin    Township. 

Kearney,  Xeb — .Bids  will  be  received  until  noon.  Mar.  26, 
by  J.  H.  Dean,  Clk.  of  Buffalo  County,  for  bridge  construc- 
tion  and   repair  duiing  1915. 

+X0IH011,  Neb. —  fOfhcial) — The  Commissioners  of  Nuckolls 
County  have  awarded  the  contract  for  tho  construction  of  the 
Superior  .State  Aid  Bridge  over  the  Republican  River  to  W^ARD 
&  WETCHTON.  Sioux  City.  Iowa,  at  $13,000.  Other  bidders 
were:  Leonard.  Wilson  Engineering  Co.,  Lincoln,  $17,980; 
Midland  Bridge  Co..  Kansas  Citv.  Mo..  $21,517;  I^incoln  Con- 
struction Co.,  Lincoln,  $16,890;  Elkhorn  Construction  Co..  Fre- 
mont. $21,340;  N.  M.  Stark  &  Co..  Dos  Moines.  Iowa,  $19,130; 
Omaha  Structural  Steel  Works,  Omaha.  $21,300;  Standard 
Bridge   Co.,   Omaha.   $19,800.      Noted    Feb.    11. 

La  Plata.  Mo. — It  is  reported  that  the  Commissioners  of 
Macon  County.  Macon,  have  decided  to  construct  a  100-ft.  steel 
bridge.  20-ft.  roadway,  ov-er  the  tracks  of  the  Atchison.  To- 
peka  &  Santa  Ff  Ry.  at  this  point. 

+(>klahoma,  Okla. —  fOfflcial) — The  Board  of  County  Com- 
missioners has  awarded  the  contract  for  the  construction  of 
two  small  concrete  bridges  to  the  OKLAHOMA  CONCRETE 
BRIDC.E  CO.,  Patterson  Bldg.,  Oklahoma.  H.  C.  Adams  is 
County  Engr.     Noted  Mar.  4. 

Snn  Marcial,  X.  M. — Bids  will  be  received  until  Apr.  5  by 
the  Board  of  Commissioners  of  .Socorro  County.  Socorro,  for 
the  construction  of  a  steel  bridge  over  the  Rio  Grande  River 
at  San  Marcial.  Tt  will  have  five  ponv  truss  spans  and  a 
substructure  of  60-ft.  creosoted  piles.  "The  estimated  cost  is 
$15,000.  James  A.  French.  Santa  F^.  is  State  Engr.  Noted 
Oct.  29. 

+Mt.  Vernon,  AVash. — The  Board  of  Commissioners  of  Ska- 
git County  has  awarded  the  contract  for  the  construction  of 
a  bridge  over  .Swinomish  Slough  connecting  the  town  of  La 
Conner  with  the  Swinomish  Indian  reservation  to  the  ILLI- 
NOIS STEEL  BRIDGE  CO..  Chicago.  111.,  at  about  $20,000. 
Noted   Feb.   IS. 

Olympla,  Waith. — The  Board  of  Commissioners  of  Thurston 
County  has  instructed  W.  H.  Yeager.  Jr..  County  Engr.,  to 
prepare  plans  for  the  construction  of  two  concrete  bridges, 
one  over  Scatter  Creek  and  the  other  over  Perrv  Creek.  The 
estimated  cost  is  $55,000. 

^Kenton,  AVaNh. — The  Board  of  Commissioners  of  King 
Countv.  Seattle,  has  awarded  the  contract  for  the  construc- 
tion of  a  bridge  at  Renton  Junction  to  the  PACIFIC  IRON 
WORKS.   Portland,   Ore.,    at  $9744.     Noted   Feb.    IS. 

Seattle,  Wanh. — At  the  special  election  held  Mar.  2  the 
citizens  voted  in  favor  of  issuing  bonds  for  $1,375,000.  the 
proceeds  of  which  will  be  used  for  the  construction  of  bridges 
over  Lake  Washington  Canal.  The  previous  issue  of  bonds 
for  this  purpose  was  declared  invalid  bv  the  .Supreme  Court 
of  Wa.shington.  Noted  Dec.  3  and  10.  1914;  Jan.  7.  21  and  28, 
1915. 
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Tillamook.  Ore. — A  bond  issue  of  $40,000  has  recently  been 
sold,  and  the  proceeds  will  be  used  for  the  construction  of 
a  steel  bridge  across  Hoquarton  Slough.  It  is  understood  that 
work   will  be   begun   this  summer. 

Colusa.    Calif Bids    will    be    received    until    Apr.    6    by    the 

Board  of  Supervisors  of  Colusa  County  for  the  construction 
of  37  concrete  bridges,  ranging  from  a  6-ft.  culvert  to  a  2600- 
ft.   trestle.      J.   W.   Kaerth   is   County   Engr. 

>"eedle.««.  Calif. — Plans  are  being  prepared  by  James  Sour- 
wine.  County  Engr.  of  San  Bernardino  County,  for  a  bridge 
across  the  Colorado  River  between  Needles  and  Topoc.  Ariz., 
on  the  Old  Trails  National  Highway.  The  Federal  govern- 
ment has  appropriated  $25,000  for  the  bridge,  and  San 
Bernardino  County  and  Mohave  County.  Ariz.,  will  each  con- 
tribute a  like  amount.     Noted   .\ug.   13   and  Sept.   10.   1914. 

^V.\TER    SIPPLY — lRRIG.\TIOX 

BoHton,  Ma.«!t. — Bids  will  be  received  until  Mar.  19  by  the 
Public  Works  Department  for  22,400  lb.  of  semi-steel  castings 
for  the  high-pressure  fire  service.     L.  K.   Rourke  is  Comr. 

+Ro.H«on.  Mans The  contract  for  750,000  lb.  of  c.-i.  specials 

for  the  Water  Department  has  been  awarded  to  the  MECHAN- 
ICS IRON  FOUNDRY  CO.,  at  $0.0142  and  $0.0249  per  lb.  Noted 
Feb.  25. 

+'^FitohbnrK.  MasM. —  (Official) — The  contract  has  been 
awarded  to  E.  W.  FOLEY  CONSTRUCTION  CO.,  71  Wall  St., 
New  York.  N.  Y.,  at  $99,105.  for  constructing  the  Ashby  reser- 
voir.    Noted  Jan.   21   and  Mar.   11. 

+Halyoke,  Mass. — The  contract  for  water  pipe  has  been 
awarded  to  the  DONALDSON  IRON  CO.,  Emaus,  Penn.,  at 
$21.84    per    ton. 

Middleboro,  MasH. — Bids  will  be  received  until  Apr.  1  for 
constructing  a  500,000-gal.  tank  on  a  concrete  tower.  The  es- 
timated cost  is  $25,000.  G.  A.  Sampson.  14  Beacon  St.,  Boston, 
is  Engr.     Noted  Feb.  IS. 

+'*Saleni,  Mass. —  (Official) — Bids  were  received  Mar.  10 
by  the  Salem  and  Beverly  Water-Supply  Board  for  construct- 
ing an  additional  water-supply  from  the  Ipswich  River  as 
follows:  F.  T.  LEY  &  CO.,  INC.,  Springfield,  at  $50,959 
(awarded  contract);  JIcHarg-Barton  Co.,  New  York.  N.  Y., 
$47,530:  Thomas  Fitzgibbon  Co.,  Beverly.  $54,642:  Bay  State 
Dredging  Co.,  Boston,  $57,332;  W.  B.  Mullen,  Boston,  $64,598; 
Coleman  Bros.,  Boston,  $65,729;  Middlesex  Contracting  Co., 
Boston,  $65,992;  M.  Russo  &  Son.  Boston,  $66,085;  T.  A.  .Scott 
&  Co.,  Inc.,  New  London,  Conn.,  $74,279;  L.  B.  Cleveland, 
Watertown,  N.  Y.,  $74,337;  Bonftdio  Perini,  .A.shland,  i'J'.Ooo; 
Holbrook-Cabot  &  Rollins,  Boston,  $78,304;  Eastover  Con- 
struction Co.,  Utica,  N.  Y.,  $79,630;  John  J.  Hart,  New  York, 
N.  Y.,  $84,163;  Bruno  &  Petitt.  Boston,  $88,730;  W.  L.  Miller 
&  J.  J.  Welch  &  Co.,  Salem,  $96,232  and  Canal  Construction 
Co.,  New  York,  N.  Y.,  $104,247.  Hazen,  Whipple  &  Fuller, 
New  York,  N.  Y.,  is  Consult.  Engr.     Noted   Feb.  IS. 

Sterling.  Mass. — At  a  recent  election  the  citizens  voted  in 
favor  of  petitioning  the  Legislature  for  authority  to  issue 
bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.     Noted  June  25. 

Manchester,  Conn. — Plans  are  being  prepared  for  the  ex- 
tension of  the  water  system  for  the  South  Manchester  Water 
Co. 

New  York,  >.  V. —  (Borough  of  Bronx)  —  (Official) — Bids 
were  received  Mar.  11  by  the  Department  of  Water,  Gas  and 
Electricity  for  laving  a  12-in.  water  main  across  the  East 
River  and  in  140th  St.  to  North  Brother  Island  as  follows: 
H  E  Fox  Construction  Co.,  81  East  125th  St..  at  $15,608  (low 
bidder);  John  Cornwall,  Jr.,  $18,746;  Merritt  &  Chapman.  $29.- 
333;  Hanover  Contracting  Co.,  $16,708;  F.  N.  Lewis,  $19,441 
and    New    York    Submarine   Co.,    $26,410.      Noted    Mar.    4. 

New  York.  N.  Y. —  (Borough  of  the  Bronx)  —  (Official) — Bids 
were  received  Mar.  8  by  the  Department  of  Water,  Gas  and 
Electricity  for  laving  water  mains  in  .Southern  r?lvd..  Borough 
of  the   Bronx   as   follows:      L.    D.    Gregory.    212   West    138th   .St. 
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at  $19  680  (low  bidder);  Brady  Oltarsch.  $21,035;  Hanover  Con- 
tracting Co.,  $23,411;  Reaver  Engineering  Co..  $24,155;  Soraci 
Contracting  Co..  $23,891;  Melrose  Construction  Co..  $20.84  c 
Burnside  Construction  Co.,  $23,680;  James  O'Leary,  $24,809; 
Knight   &   Di.Micco.   $22,247.      Noted   -Mar.    4. 

New  York.  N.  Y. —  (Boroughs  of  Manhattan  and  Bronx) — 
COfflci.nl)-  Bids  will  be  received  until  2  p.m..  Mar.  25,  by  Wil- 
liam Williams,  Comr.  of  Water-Supply,  Gas  and  Electricity 
for  c.-i.  pipe,  .specials,  valve  box  castings,  valves  and  double 
nozzle    fire    hydrants. 

New  York,  N.  Y. —  (Borough  of  Richmond)  —  (Official) — 
Bids  will  lie  received  until  2  p.m..  Mar.  25,  by  William  Wil- 
liams   for    in.italllng    fire    hydrant.^    in    various    streets. 

•iyracuse.     .\.     Y. —  (Olliclal)  —  Bids     will     be     received     until 
1.,    Mar,    22,    by    R.    1).    Roney,   Clk.    Bd.    of   Contract   and 
for   C.-I.    water   pipe    for   the   water   department.      M.    B. 
i'alme'r   Is   Engr.   of   Wator-.Supply.      Noted    Dec.    17. 

Watervllet.  N.  Y.— The  Haxter  lilll.  authorizing  a  bond  Issue 
for  $625.0011  for  the  Improvement  of  the  water  system,  has 
been    passed    by    the   Assembly.      Noted    Mar.    11. 

I'otHdnm,  N.  Y. — An  appropriation  of  $1500  Is  contemplated 
(o  Investigate  the  feasibility  of  H,  spring  water  supply.  The 
supply   Is   now   taken    from    the    Ra((uelte    River. 

WelUvllle.  N.  Y.-  The  vllliigc  hiis  purcli.-isrd  the  W.-llsville 
Water  *  Light  Co.  <'hurl.s  C.  Hopkins.  Cntl.r  lildg.  Roches- 
t.-r  hiiM  pri-pared  pliins  for  IIh'  itnpr  ov.inenl  of  thf  water 
system  Hi  iin  .-stlmiiti-d  cost  "f  $100. Olio,  and  II.  I!.  Swc.-t, 
tttlc-a.  has  prepared  plans  for  the  remodeling  of  the  electric- 
light   plant. 

Ilonlentown.  N.  J. — The  Hoard  of  City  Cf)mmlBsloners  plans 
lo    Install    water    meters   throughout    the  city. 

Iliirllnulon,  N.  J.- -The  Common  Council  has  Instructed 
lleniv  .'^  Haines,  City  Engr,  lo  prepare  plans  for  the  con- 
struction of  a  new  pumping  station  at  the  w.'iler  works.  Noted 
Nov.    5. 

^I'erth  Ambor.  N.  J.- -The  conlrai't  has  been  awarded  by 
the  lioar.l  of  Water  Cimimlssloners  to  |{.  .1.  (i.MA'IN.  I'erlh 
Amboy,  for  strel  and  galvanized  pipe  for  1«  new  wells  at  the 
Runyon   watershed. 


.\llentowii.  I'enn, — Bids  will  soon  be  received  for  a  5,000,- 
OOO-gal.  electric  pump  for  the  water  department.  R.  J. 
Wheeler   is   Supt. 

Allentown.  Penn. — The  city  will  soon  be  in  the  market  for 
a  chloride  gas  machine  for  the  purification  of  the  water. 
R.  J.  Wheeler   is  Supt.  • 

Erie,  Penn. — .\ccording  to  press  reports  plans  are  being 
prepared  for  the  construction  of  a  new  reservoir  to  cost  $200,- 
000.      Edward    W.    Humi)hries   is   AVater-Wks.    Supt. 

L.nnoas«er,  Penn. — The  citizens  contemplate  issuing  bonds 
for  $145,000,  the  proceeds  of  which  will  be  used  for  the 
improvement    of   the    water   system.      Noted   Feb.    IS. 

Punxsutawney.  Penn. — Plans  have  been  prepared  by 
Thomas  I'eelor,  Indiana,  Penn.,  for  the  construction  of  a 
water  system.     Noted  July   23. 

Rending;,  Penn. — Bids  will  soon  be  received  by  the  Board 
of  County  Commissioners  for  constructing  a  water  system 
at    the    insane    asylum. 

Slatington.  Penn. — The  Borough  Council  plans  to  increase 
the   capacity   of  the   reservoir. 

Hagerstown,  Md. — The  Washington  County  Water  Co.,  ac- 
cording to  press  reports,  plans  to  build  a.  400,000, OOO-gal. 
reservoir  on  South  Mountain.     The  estimated  cost  is  $300,000. 

Clareniont,  Ya. — The  Claremont  'W'ater-Works  Co.,  recently 
organized  with  a  capital  of  $10,000  by  D.  Stone  and  H.  Costen- 
bader.   will  install  a  water  system. 

-^Lynchburg.  Ya. —  (Official) — Bids  will  be  received  by  the 
Council  Committee  on  Water  until  noon,  .\pr.  6,  for  installing 
an  emergency  pumping  station  and  booster  pump.  For 
details   see   advertisement   under   "Contracts   To   Be   Let." 

-A-Richniond.  Ya. —  (Official) — Bids  will  be  received  until 
noon.  Mar.  26.  by  E.  E.  Davis,  Supt.  of  Water-Wks.,  for 
c.-i.  pipe,  meter  boxes,  meters,  fire  hydrants,  etc.,  for  the 
water  department.  For  details  see  advertisement  under 
"Contracts   To    Be    Let." 

-^Richmond.  Ya. —  (Official) — Bids  will  be  received  at 
the  office  of  the  Superintendent,  City  Water  Works,  until 
noon.  Mar.  26,  for  furnishing  800  tons  of  aluminum  sulphate 
for  water  clarification.  For  details  see  advertisement  under 
"Contracts    To   Be    Let." 

AYilliamsburg,  Ya. — The  city  contemplates  issuing  $25,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  con- 
struction  of  water   and   sewer   systems. 

Bridge|M>rt,  \Y.  Ya. — Bids  will  be  received  about  Apr.  1  for 
laving  water  mains  and  constructing  a  50,000-gal.  tank. 
Homer  Bros,  is  Engr.-in-Charge.  The  estimated  cost  is  $23.- 
000.      Noted    Feb.    4. 

Shepherdstown.  ^V.  Ya. — Randolph  Stalnaker  and  others, 
according  to  press  reports,  have  been  granted  a  franchise  to 
construct  a  water  system.     Noted  Jan.  28. 

Warrenton.  N.  C. — Gilbert  C.  White,  Charlotte,  has  sub- 
mitted two  plans  to  the  City  Commissioners  for  the  con- 
struction of  water  and  sewer  systems.     The  estimated  cost  is 

$50,000. 

Manning.  S.  C. — Plans  are  being  prepared  for  the  construc- 
tion of  water  and  sewer  systems,  the  estimated  cost  of  which 
is  $40,000.     Noted   Nov.   26. 

Orangeburg.  S.  C— The  installation  of  a  water  system  and 
electric-light  plant  is  under  consideration.     The  estimated  cost 

is  $30,000. 

>YinnHboro,  S.  C. — -An  election  will  be  held  Mar.  29  to  vol.' 
on  the  question  of  issuing  $80,000  in  bonds,  the  proceeds  ot 
which  will  be  used  for  the  construction  of  water  and  sewer 
systems.     Noted  Aug.   20. 

Alma,  Ga. — Bonds  for  $15,000,  the  proceeds  of  which  will  be 
used  for  the  construction  of  a  water  system,  have  been 
voted.     Noted  Mar.  4. 

JelTerson.  Ga. — Bids  will  be  received  until  Apr.  19  by  Homer 
Hancock.  City  Clk.,  for  constructing  water  and  sewer  sys- 
tems.     Solomon-Norcross   Co.,   .Vtlanta,    is   Engr. 

I.areo,  Fin. — Bonds  for  $20,000  have  been  voted  by  the  citi- 
zens. The  proceeds  will  be  used  for  the  construction  of  a 
water   system.      Noted    Nov.    26. 

Orala.  Fla. — Bids  will  soon  be  received  for  improvements 
to  the  water  system.  Plans  have  been  prepared  by  Twombly 
&  Hcnncv,  55  Liberty  St.,  New  York,  N.  Y.  The  estimated 
cost   is   $50,000.      H.   C.   Sistrunk   is   City   Clk.      Noted  Oct.   15. 

Elba.  .\la. — The  citizens  at  a  recent  election  voted  to  issue 
$5500  in  bonds,  the  proceeds  of  which  will  be  used  for  the  ex- 
tension of  the  water  system.  W.  M.  Tucker  is  Mayor.  Noted 
Sept.    3. 

+NotaMulKa.  .\Ia. —  (Official) — Bids  were  received  Mar.  2  for 
constructing  a  water  system  as  follows:  Tuscaloosa  Con- 
struction *  Supply  Co..  Tuscaloosa,  $11,293:  Gadsden  Con- 
crete Co.,  (;a<lsden,  $14,023;  Steel  Construction  Co.,  Birming- 
ham. $10,584;  li.  F.  Roberts.  Macon,  da..  $10,474  and  Sullivan. 
Long  *    Hagerty.   Bessemer,   $11,086.      Noted   Feb.    25. 

lie   HIdder.    I.a.  -  Bids   will    be    received    until    .Vpr.    27   by    1' 
C.    Kav,    CItv    Clk.,    for   the   purchase   of   bonds    for   $60,000.    th 
proceeds    of    whlih    will    be    used    for    the    purchase    and    Ini 
provement    of   the    water   system   and    for    the   construction   of 
a    sewer    system.      Noted    May    4. 

Louisville.  Ky.— The  Louisville  Water  Co.  plans  to  build 
a  ni'W  pumping  station  at  an  estimated  cost  of  $535,000  and  to 
lav  wat.-r  mains,  at  an  estimated  cost  of  $250,000.  A  special 
wash-water  pump  will  be  Installed  at  the  filtration  plant, 
the  estimated  cost  of  which  Is  $10,000.  James  C.  Wilson  Is 
Ch.    Engr. 

Akron,   «thlo — llonds    for    $600,000    have    been    voted    by   the 

citizens,  the  i)ro< (Is  of  which  will  be  used  for  compltltng  the 

water  system.  The  new  wati-r  works  is  85'',  completed,  and  It 
In  liellev.<l    that    pur.-   wafer   will   be   available   by  July    1. 

liarberton.  Ohio  llonils  for  $17,000  have  been  voted  by  the 
Coumil.  TIh-  ino.e.d.M  will  lie  used  for  the  extension  of  the 
water    system     In     North     liarberton.       Noted    Jan.    28. 
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iiiiiiniHi.  oiiiii  A  liiiMil  limui'  for  117. nnn  hnii  lirmi  v(itn<i, 
(lia>  |.i>i<i'><ln  III  v\hli-li  will  \>v  iiNrtI  for  iniiklnu  liii|iruvtiiiinnl 
tiii<l    <<i(<'nHli>iin    III    llii<    wiiti'i'    nVMtt'iii.       NolPil    N(>V.     111. 

rimrdnn,  tthlu  I'Iiiiin  iiin  IwIiik  inciiiiml  liy  t'.  II.  Koltmi. 
\Vlllli>iiii"'ii  IIMk  ,  l'l<iv<'liiii<l.  for  tlx'  I'liiiNl ruction  of  ii  uiilor 
>viili-iii  for  l>i<-  Chnrdoii  WtilPi  •  Wni  k*  Co.  C.  A.  MInck  Ih 
Prm       N..|i'.l    lO'c.    17. 

<  larlnuntl.  Ohio — J.  A.  Illllur.  Wiilrr- Wk*.  Su|i(.,  will  HOon 
iikK  IIk-  ('ixiiii'll  to  limtir  liomlit  fur  |12ri,0no.  tlii<  |irui-<<i>iln  of 
»hi<'li  will  l><<  iiNtMl  for  (ho  ciiiiHlt  lu'tliiii  of  (Ivn  wiilxr  laiikM  on 
KniK.Mlv    llt'lKlilH. 

I  Irvplnnd.  Ohio— KIiIm  will  l>«  r<<rrlvi'il  until  noon.  .Mar.  2(1. 
|.\  I  Ik-  ConinilHMloniM'  of  l'uri'hui«>H  iinil  .StipiilloH  for  nti'i-l  rxln- 
foiiloK  liarH  for  tli<'  watir  >l<'|iartini*n(.  .SoiM-IMcallon  ari<  on 
111.-    Willi   I'harliH    K.    Srlnillx,    I'oinr.   of   llin    Wain'    lii-pt. 

t'Irvrlnnd.  Ohhi — I'laim  will  noon  lir  |iro|iari'il  l>y  Itolicrl 
llorTMiiin.  >'ll>  Knur,  for  llo<  conHlrntllon  c>r  a  'ri.oiio.Oiiii  ^al. 
nllrallon  plant  for  llif  Kant  .Sl<lf<  at  4!l|li  St.  Thu  Kxtlnialcil 
.■or.t    I-    »1. .I'lHl 

4«'lr«rlnn<l.  Ohio  Tlii<  i-ontrart  liiiN  li<'t<n  awariliMl  to  llio 
M\.<Ti:i(  .V  .MII.I.KN  I'oNSTIHl'TIliN  On..  i'|cvi>lan<l.  at  $as,- 
■Mi.'i  for  i-onNlrui-tliiK  a  i-onKUlant  lioimu  uiiil  HUpiTHtrtu-liiroH 
lor  IIk'  I'IvIbIoh  Avtv  llliratlon  plant.  Noted  Fob.  11  and 
Miir    11 

tirarva.  «»hlo--Tlu'  orKanlxatlon  of  n  company,  for  the  ron- 
Klrurllon  of  a  wiitrr  Mvnti-ni.  Ih  under  oonNldoratlon  by  th« 
<-lllxri)K.      .M.   C   (loildarti    Id    ICnKr. 

I.uraln.  Oklo — An-ordliiK  to  prenii  reportn  hldn  will  bo  rc- 
..■i\..l  uiilll  Mar.  .10  liv  (;<'orK«>  N.  Hainon.  CItv  Au<lr..  for  the 
I  ui.  li.t.M.-  of  $4r>.nm)  in  bomlH.  the  proccodH  of  which  will  bu 
ii'i.l    for   the   construction   of  a   water  i«y»leni.      Noted    Dec.   31. 

\\  iMiiitrr,  Ohio  —  I'lan.M  have  been  pn  pared  by  K.  II.  lldnlcr. 
yiiiinbv  Uhln  .  Wooster.  ami  Chester  *  KbMnliiK.  I'nlon  Hank 
lU.U.  .  IMtl.ibiirKb.  I'enii..  for  the  tnxtallation  of  a  llliratlon 
nlaiit.  esllniatiMl  to  cost  Jl  40.000.  M.  HloomburK  Is  Ulr.  of 
rub.   Serv.      Not.'d    Pec.    3   and   Jan.    2.x. 

Vrllow  NiirlnKH,  Ohio — An  election  will  be  held  In  April  to 
vote  on  the  question  of  l.xMuinK  bonds,  the  proceeds  of  which 
will  be  useil  for  the  con.st ruction  of  a  water  system.  Thomas 
.\     l>onley    Is    Mayor.       Noted    Keb.    18. 

^VounKntown,  Ohin — The  contr.Tct  has  been  awarded  to  the 
«;AM<>N  WATKU  CO..  Newark.  N.  J.,  for  3000  water  meters.  H. 
r    Kox  Is  Secy.  Oept.  of  Tub.  Wks. 

Kant  ChiraKO,  Intl. — The  Public  Utilities  Commission  has 
r., -rived  an  application  from  the  Kast  ChicaKO  &  Indiana 
ll;iil'or  Water  Co.  for  permission  to  Issue  $32,000  in  bonds. 
!':!  1 1  of  the  proceeds  will  be  used  for  the  extension  of  its 
s>  stem. 

+Kt.  Wajme.  Ind. — The  contract  has  been  awarded  bv  the 
li.wud  of  Public  Works  to  the  UNTTKH  STATES  CAST  IRON 
I'IPK  CO.  for  4."iO  tons  of  c.-l.  water  pipe,  hydrants  and  valves. 

ladlanapolla.  Ind. — The  Pviblic  Service  Commission  has  been 
l'etitioni'<l  by  the  Indianapolis  Water  Co.  for  permission  to 
issue  Jllfi.ooit  in  bonils.  the  proceeds  of  which  will  be  used  for 
makintr  extensions  to  the  water  system. 

+Prlncctoii.  Ind. — The  contract  for  constructlnK  a  filtra- 
tion plant  for  the  Princeton  Water  Co.  has  been  awarded  to 
the  INTKRNATIONAL  KILTER  CO..  Chicago.  111.,  at  $18,000. 
Noted  Dec.   24. 

Rniihvllle.  Ind. — C.  H.  Hurd.  Indianapolis,  has  completed 
plans  for  the  construction  of  a  750.000-gal.  reservoir.  A.  H. 
Slahin    is    Supt.    of    Water-Wks. 

Hlichland  Park.  Mirh. — The  Council  has  been  asked  to  ap- 
l>ropriale  $40,000  to  be  used  for  the  completion  of  the  water 
-vsteni.     William  Patterson  is  Supt.   of  Water-Wks. 

Moprlce,  Mirh. — The  construction  of  a  water  system  is 
lonteniplated.  The  estimated  cost  is  between  $7000  and 
5^000. 

Sehoolrrart,  MIeh. — Bids  will  be  received  about  Apr.  1  b.v 
'  '  A.  Fellows.  Villaere  Clk..  for  constructing  a  water  systerri. 
The  estimated  cost  is  $20,000.  Smith  &  Boulay.  Toledo.  Ohio, 
s    Encr.      Noted    Feb.    2S. 

Sebewnlnir.  ^Ilrh. — The  Village  Council  contempl.Ttes  spend- 
r.i:   J:\"i. tor   tlie  construction  of  a  water  system. 

t'hanipnlKn,  III. —  (Oflicial) — We  have  been  advised  that  the 
'"hampaiK"  i*i  I'rban.i  Water  Co.  will  build  a  new  reservoir 
ind  make  improvements  to  the  water  system.  P.  C.  Amsbary 
■i  Supt.     Noted  Aup.    13. 

ChrlMtoDher.  III. — Plans  have  been  prepared  b.v  L.  T.  Put- 
■  .'im  Co..  T?towninK  Bldp..  Christopher,  for  the  construction 
"f  .1   water   system. 

♦ricero.  III. — The  contract  has  been  awarded  to  CH.XRT.ES 
\I  PORTER,  lis  North  I.a  Salle  St..  Chicapo.  by  thi-  Board  of 
Local  Improvements  for  laying  w.iter  mains  in  various  streets. 
Noted    Feb.    1.x. 

Rant  St.  I.nala,  III. — Accordincr  to  press  reports,  the  East 
.<ide  Water  Co.  plans  to  construct  a  new  water  system. 
HreckinridKe    Long.    St.    Louis.    Mo.,    is    Pres.    of   the    company. 

Maynood,  III. — Bids  will  be  received  until  8  p.m..  Mar.  25, 
I'V  the  Hoard  of  Local  Improvements  for  lS,ft40  ft.  of  fi-in.  and 
:^:->0  ft.  of  4-in.  c.-l.  water  pipe.  Robert  E  Williams,  118 
N'orth   I-a  Salle   .>>t..    Chicago,   is   Ensr. 

Peoria  Helehtn,  III. — Bids  will  be  received  about  Apr.  1 
f'T  the  construction  of  a  water  system.  C.  H.  Dunn.  Arcade 
HIdir..  Peoria,  is  Engr.  The  estimated  cost  is  $35,000.  Noted 
Dec.   24. 

Sparta.  III. — Bonds  for  $2.=). 000  have  been  sold,  the  pro- 
'■eeds  of  which  %vill  be  used  for  construction  of  a  water  svs- 
tem.      Noted    Dec.    3   and    10. 

^stranchnrnt.  III.— The  contr.ict  has  been  awarded  to  the 
i^HlCAOO  BRIDGE  &  IRON  Wf)RKS.  Chicago,  for  erecting  a 
"'•'•■I   lank    on   a   tower.      Noted   Oct.    2!1. 

Ran  Claire.  Win. — The  expenditure  of  $11,000  for  the  Im- 
provement and  extension  of  the  water  system  is  contemplated 
by  the  city. 


Ilerdaliuru.  ^Ma  IIIiIh  will  bo  roculvod  until  7:80  p.m..  Mar. 
22,  b>  WlllluMi  II  Dlnrken,  City  Clk.,  fur  c.-l,  wati<r  plpi-  uf 
23-11..    pn     llii  ri. 

NhrbtixKan,  U  la. — The  eohntructlon  of  u  20-ln.  wntcr 
main  In  l.ln<oln  Avi-.  from  Culurnet  ltd.  to  Fifth  Ht,  In  con- 
leniplj>l<-.l 

Wniinnloaa,  Wia.  —  IIIiIm  will  b«  rucnivod  until  Mar,  13  by 
A    <'     HlMKbain,   City    Clk..    for   drlUliiK   on   artUNlan    well.      Thu 

\  •>ll    will    III-    bi'lw 1300    and    11100    ft,      F.    A.    TorkvUoii    la 

flly   EiiKr. 

lluflTalo  Ontr.%  lonn — At  a  recent  election  the  citlzepH 
v<ileil  In  fiivor  of  ImkuIik?  bonilN.  the  proeeedH  of  which  will  be 
used  fill  iiniUliiK  i-xli-iiHlonN  In  the  water  nyntem.  W.  il. 
ColllnM    Ih    ,\bi.\or.      .Soliil    I  >i-c.    31. 

<  rnnfordNilllr.  lutva  (OHIclal)  —  IIIdH  will  be  received 
until  8  p.m..  .Mar.  2r>,  by  thu  Council  for  conntructlnK  ii  water 
syHtuiii.  The  uMtlinutvd  cost  Ih  $kuuo.  R.  H.  DIx  la  Clk.  Noted 
Dec,  31. 

I.otvdrn,  lotva — An  election  will  be  held  to  vote  on  the 
i|ueNtliin  of  iNKUlng  lionils,  I  In-  proceeds  of  which  will  be 
UM'il    fur   the  I'linHlructlon   of  a    water  HyHlein. 

Mornlnu  Mm.  lotvn  (OlMcial )  -Bids  will  lie  received  until 
7  ii.ni..  Apr.  ti,  by  W.  H.  <i;irvln.  Town  <'ik.,  for  the  eonstruc- 
lion  of  Ji  water  s\Hlini.  The  eHlinialed  <-o«t  is  $2,').0li0.  Harper 
\-  Slllc-H,  Crand  Ave.  Temple,  KansaH  CItv,  Mo..  Is  lingr.  F.  C. 
WriKlit    Is    .Mayor.      Noted   July    2, 

<'l»«iur(,  Minn. —  (OlMcial) — All  bids  received  Mar.  2  for  con- 
st rurtliiK  a  i-oncrete  reservoir  for  tin-  water  system  have  been 
rejected.     J.  A.    Parks  is  City  Clk.      Noted  Feb.  2S. 

Kt.  Seotl.  Kan.— An  election  will  be  held  in  April  to  vote 
nil  the  iiiii-Htlon  of  Issuing  bonds,  the  proceeds  of  which  will 
be  used  for  the  installation  of  .1  nitration  plant.  James  A. 
Pill  Inn    is  Supt.  of  Water-Wks.      Noted   Jan.   14. 

Kredonln.  Kan. — Bids  will  be  received  until  Mar.  22  by  C.  B. 
DeTiir,  Supt.  of  W:iter-Wks..  for  the  construetion  of  a  flltra- 
tloii  plant  .-iiiil  water  system,  the  estimated  cost  of  which 
Is  $40,000.  Worlev  *  Black,  Reliance  lildg.,  Kansas  Citv.  Mo., 
is  Engr.     R,  A.  McGregor  is  City  Clk,     Noted  Nov.  26. 

4'I''nK'le.  \eh. — The  contract  has  been  awarded  to  the 
DES  MOINES  liRIDCUO  &  IRO.N  C(J..  Des  Moines,  Iowa,  for 
constructing  a  water  system.     Noted  Feb.  4. 

nendwuud,  S.  IJ. — The  city  contemplates  constructing  a 
water  system,  the  estimated  cost  of  which  is  $73,000.  Frank  S. 
Peck  is  Cit.v   Engr. 

lielflrld.  X.  D. — The  citizens  contemplate  issuing  bonds  for 
$20,000.  the  iiroceeds  of  which  will  be  used  for  the  construc- 
tion of  a   water  system. 

Powell.  Wyo. —  Bids  will  he  received  until  7  p.m..  .\pr.  5,  bv 
W.  A.  Deniing.  Town  Clk.,  for  the  purchase  of  $61,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  the  construction  of  a 
water  system.      Noted   Nov.   5. 

Chouteau,  Mont.- — Bonds  for  $42,000  will  be  sold  at  auction 
sale  ,x  p.m.,  Apr.  5.  by  A.  L.  Powers,  Town  Clk.  The  pro(-eeds 
will  be  used  for  the  construction  of  a  water  system.  Noted 
July    9.    HIU. 

Clydepark.  Mont. — Charles  T.  Sacket.  Livingston,  has  been 
retained  b.v  the  Council  to  prepare  plans  for  the  construction 
of  a  water  system.  The  estimated  cost  is  $20,000.  Noted  Oct. 
22   and   Nov.   26. 

Clarence,  Mo. — An  election  will  be  held  Apr.  1  to  vote  on 
the  ((uestion  of  issuing  $27,000  in  lionds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  water  system. 
Henrici,  Kent  &  Lowry,  Reserve  Bank  Bldg..  Kansas  Citv,  is 
Engr.      Noted   July   30. 

.leiTerNon  City,  Mo. —  (Oflicial) — Chester  &  Fleming,  Pitts- 
burgh. I'enn..  is  7>reparing  pl.ins  for  rebuilding  one  of  the  old 
settling   basins   for   the   Jefferson   City   Water-W^orks   Co. 

St.  LouIh,  Mo. — At  a  recent  meeting  the  Board  of  Standard- 
ization voted  in  favor  of  i)urchasing  eight  miles  of  pipe  for  the 
construction  of  a  pipe  line  to  the  new  Industrial  School  at 
Ft.    Bellefontaine.      The    estimated    cost    is    $40,000, 

+St.  LwuIh.  Mo. —  (Oflicial) — Bids  were  received  Jan.  22  for 
a  20.000.000-gal.  steam  turbine-driven  centrifugal  pump  for 
the  water-works  as  follows:  CAMERON  STEAM  PI^MP 
WORKS,  at  $35,300  (awarded  contract):  Allis-Chalmers  Mfg. 
Co..  $52,440;  Dravo  Doyle  Co.,  $44,750  and  H.  R.  Worthing- 
ton   Co..   $40,250.      Noted   Jan.   21. 

LeMlie,  Ark. — Surveys  are  being  made  by  the  J.  B.  McCrarv 
Co..  Atlanta.  Oa..  for  the  construction  of  water  and  sewer 
systems.     Noted  Mar.  4. 

Brenham.  Tex. — Bonds  for  $30,000  have  been  sold.  The 
proceeds  will  be  used  for  the  installation  of  water  and  sewer 
systeni'-.      Noted    Mar.    11. 

KnnlH,  Tex. — Bids  will  soon  be  received  bv  the  Citv  Council 
for  making  extensions  to  the  water  system."   Noted  Feb.   4. 

HIIlHboro,  Tex. — .\n  election  will  be  held  .\pr.  6  to  vote  on 
the  question  of  issuing  $5000  in  bonds,  the  proceeds  of  which 
will   be   used    for   the   improvement   of   the   water   system. 

Seguin,  Tex. — Bonds  for  $20,000  have  been  voted,  the  pro- 
ceeds of  which  will  be  used  for  the  improvement  of  the  water 
system    and    electric-light    plant. 

Vinton.  Tex. — The  Vinton  Ice,  I.,ight  &  Water  Co.,  accord- 
ing to  press  reports,  has  been  organized  with  a  capital  of 
$20,000.      The    compan.v   plans    to   build    a    water   system. 

\Vllburton.  Okln. —  (Official) — A  special  election  will  be  held 
Apr.  6  to  vote  on  the  question  of  isuing  $10n.noO  in  bonds.  The 
proceeds  will  be  used  for  the  construction  of  a  water  svstem. 
The  I'.enham  Engineering  Co.,  Oklahoma  Citv,  is  Engr.  "Noted 
Dec.  17  and   31. 

Salt  Lake  City,  Vtah — Rids  will  soon  be  received  for  the 
construction  of  a  dam  at  Twin  Lakes.  The  estimated  cost  is 
$72,000.      Sylvester  Q.   Cannon    is  City   Engr.     Noted   Oct.   22. 

Raymond-  AYnMh. — The  citizens,  at  a  recent  election,  voted 
in  favor  of  issuing  $117,500  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  purchase  and  improvement  of  the  water 
system  of  the  Raymond  Water  Co.     Noted  Dec.  24  and  Jan    28 
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Roslyn,  Wash. — An  election  will  be  held  Apr.  13  to  vote 
on  the  question  of  issuing  $28,000  in  bonds.  The  proceeds  will 
be  used  for  the  improvement  of  the  water  system.  George 
T.  Wake  is  City  Clk.     Noted  Feb.  4. 

Seattle,  Wa.sh. — Bids  will  be  received  until  Apr.  2  by  the 
Board  of  Public  Works  for  two  pumps  and  2-phase,  60-cycle, 
200-hp.  motors  for  pumping  stations  at  West  Seattle  and  In- 
terbay. 

Fairview,  Ore — An  election  will  be  held  in  April  to  vote 
on  the  question  of  issuing  bonds,  the  pre  oeeds  of  which  will 
be  used  for  the  construction  of  a  water  sv.stem.  J.  X.  &  R.  E. 
Koon.  Bd.  of  Trade  Bldg..  Portland,  is  Engr.  The  estimated 
cost  IS  $12,000.     Noted  Mar.  11. 

Oregon  City,  Ore. — At  an  election  held  Mar.  3  the  citizens 
of  \y  est  Linn  and  Oregon  City  voted  in  favor  of  issuing  $375,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  con- 
struction  of  a   2.=)-mile   pipe  line. 

•fPortland.  Ore. —  (Official) — Contracts  have  been  awarded 
to  the  UNITED  STATES  CAST  IRON  PIPE  CO..  at  $125,290 
for  c.-i.  pipe  and  to  SMITH  &  WATSON,  Portland,  at  $2750 
for  specials.     J.   R.  Wood  is  Pur.   Agt.     Noted   Feb.   11. 

AVarrenton,  Ore. — Bids  will  be  received  until  Apr.  12  by 
the  City  Water  Commission  for  the  purchase  of  $150,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.     Noted  Dec.  3  and  24. 

DorriM,  Calif. — Work  will  soon  be  started  on  the  construc- 
tion of  the  Griffith  lateral  canals  of  the  Klamath  Falls  project. 
The  estimated  cost   is  $77,000.     J.  G.   Camp   is  Mgr. 

Ayimer.  Que. — Bids  will  soon  be  received,  according  to 
press  reports,  for  constructing  an  intake  pipe.  The  estimated 
cost  is  S12.000.     H.  I.eblanc  is  Engr.     Noted   Feb.   4. 

Toronto,   Ont The   Board   of   Control,    at   a   recent   election, 

defeated  the  question  of  issuing  bonds  for  $6,000,000  for  the 
construction  of  a  duplicate  water  svstem  at  East  Toronto. 
Noted  Mar.  11. 

SEWERS 

-i^Fitchburg,  Mass. —  (Official) — Bids  %vill  be  received  until 
3  p.m.,  Apr.  7,  by  the  Board  of  Sewage  Disposal  Commissioners 
for  constructing  Section  7  of  the  main  intercepting  sewer. 
David    A.   Hartwell   is  Ch.   Engr. 

Wellesley,  Mass. — At  an  election  held  Mar.  8  the  citizens 
voted  in  favor  of  issuing  $150,000  in  bonds,  the  proceeds  of 
which  will  be  used  to  commence  the  construction  of  a  sewer 
system  which  when  completed  will  cost  $600,000. 

+*Warren,  R.  I. — The  contract  has  been  awarded  by  the 
Sewer  Commissioners  to  F.  A.  (^AMMINO,  Providence,  at  $32,- 
000,  for  laying  15.000  ft.  of  IS-in.  sewers,  constructing  sedi- 
mentation tanks  and  for  two  small  collection  wells.  Noted 
Dec.  3  and  Mar.  4. 

Brookport,  N.  Y. — The  citizens  have  retained  Charles  C. 
Hopkins,  Cutler  Bldg.,  Rochester,  to  prepare  plans  for  the 
improvement  of  the  sewage  disposal  plant.  The  estimated  cost 
is    $25,000.      An    election    will    be    held    in    April    to   vote    bonds. 

Dunkirk,  N.  Y. —  (Official) — W.  H.  Shelton,  Citv  Engr.,  ad- 
vises us  that  the  proposed  sewer  work  will  probably  not  be 
undertaken    this   year.      Noted    Mar.    11. 

Elmira,  X.  Y. — The  citizens  contemplate  constructing  about 
8000  ft.  of  10-  and  12-in.  tile  sewers.  T.  A.  Brown  is  City 
Engr. 

+  >iew  York.  X.  Y. —  (Borough  of  the  Bronx)^The  contract 
has  been  awarded  to  J.  L.  SIGETTO.  at  $349,221,  for  construct- 
ing a  sewer  in  Pennyfield  Ave.     Noted  Jan.  28. 

New  York,  N.  Y. —  (Borough  of  the  Bronx) — (Official)— All 
bids  received  Feb.  2  for  constructing  a  sewer  in  Tyntlall  Ave. 
have  V)een  rejected.     Noted  Jan.  28. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  — (Official) — 
Bids  will  be  received  until  3  p.m.,  Mar.  25.  by  the  Park  Board, 
Municipal  Bldg.,  Borough  of  Manhattan,  for  constructing  san- 
itary sewers  and   pumping  stations  in   Prospect   Park. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  until  11  a. in..  Mar.  24,  by  I...  H.  I'ounds,  Bor- 
ough I'res..  for  construction  a  sewer  in  East  27th  and  15th  St. 

ONweKo,  N.  Y. — At  an  election  to  be  held  Mar.  24  the  citi- 
zens will  vote  on  the  question  of  issuing  $50,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  improvement  of  the 
sewer  system.      Thomas  II.   Mcf'.innis  is  City  Clk. 

raldwell,  N.  J. — The  Council  contemplates  spending  $10,000 
for  the  extension   of  the   sewer  system. 

May^vood.  N.  J. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  sewer  s.vstem  and  sewage  disposal 
plant.  Alexander  I'otter,  50  Church  St..  New  York,  N.  Y.,  is 
Engr. 

PaterMon,  N.  .1. —  Bids  will  be  receivid  about  Apr.  6  for  con- 
structing stiitin   water  s<'wers.      M.  J.    Harder  is  ("My   Engr. 

^PrlDeeton,  N.  J. — The  contract  has  iieen  awarded  by  the 
Council  to  ANTONIO  CELKNTANO,  Trenton,  for  construct- 
ing the  trunk  line  sewer  from  Ewing  St.  to  the  northeast 
sewer  field.      Notrd   Feb.   25. 

Niininilt,  N.  .1. —  Preliminary  plans  have  been  siil>iMitted  I;,' 
Alex.inder  T'olter,  .".0  Church  St..  .Vew  York.  N.  Y..  for  the  'on- 
Htriictlon  of  a  sewage-dlspoaal  plant.  The  estimuted  cost  iu 
$30.0(10.      Noted    r>ei-.    2  1. 

Trenton,  N.  J.  —  The  i'.oard  of  City  Cominid'i.oiierr  hps 
adopted  ordinances  pruvlillng  for  the  Installation  o'  .dwers  In 
lirant  Ave..  Ktihn  Alley  ami  NItz  Alley.  Frank  ThompBOti  li 
City   Clk. 

llnrrlHliurK,  Penn. — PlanH  have  been  prepared  for  the  oon- 
Htructlon  of  sewers  In  Ruddy.  De  Lnncev  and  .Spruce  St.  The 
eHtliiiiited   cost    Is   $S(i00.      M.   11.   <'owden   Is  City    Kngr. 

I'nrkeHliuric,  Prnn, —  (Ofllclal)  —  Fllds  were  lecolved  Mar.  S 
for  (A)  conHtriictlng  n  newer  nyntein  and  (M)  for  construct- 
ing a  sewage  trenltneiit  iiliint  nn  fnllows:  George  C  .Souders. 
Lancaster,  (A)  $27,781,  ((',)  $771.'.;  Pollock  *  Lewis,  Downlng- 
town,  (Al  »25,ir>fi,  (II)  $t;iM!i;  (1,  W.  Ensign.  Inc..  Ilarrlsliurg, 
(A)  $2!t,207.  (II)  $xr.8S;  RIchardHon  *  WIIIImimm.  Italtlinnre. 
Md.,     (A)    |3«,477;    Field    Barker    *    irnderwood,    Philadelphia, 


(A)  $27,106,  (B)  $9057;  Matthew,  Ott  &  Co.,  Pittsburgh  (A) 
$28,033;  M.  &  T.  E.  Farrell,  West  Chester,  (A)  $26,000  (B) 
$9979:  Rundle  &  Behm,  Reading,  (A)  $22,933,  (B)  $6345-  Slack 
&  Slack  Co.,  Baltimore,  Md.,  (A)  $22,756,  (B)  $8449-  John  C 
Schrade  Inc.,  Brooklyn,  N.  Y.,  (A)  $33,691,  (B)  $11,153;  Subur- 
ban Engineering  Co.,  New  York,  N.  Y.,  (B)  $9765  and  Kellv 
McFeeley  Co.,  Camden,  N.  J..  (A)  $32,988,  (B)  $13,256.  Noted 
Dec.   17,   Jan.   7   and   Mar.   4. 

Pitt-sbnrgh.  Penn. — The  city  contemplates  constructing 
about  50.0.0  ft.  of  sewers,  186  manholes  and  150  catch  basins 
Robert   Swan    is   City    Engr. 

AYarren,  Penn. — p.ans  are  being  prepared  by  Alson  Rogers 
City  Engr.,  for  the  construction  of  one  mile  of  24-  to  30-in' 
se\^•ers. 

West  Pittston,  Penn. —  (Pittston  post  office) — The  citizens 
contemplate   constructing   sewers  in    the    Ninth   district. 

■jk-York,  Penn. — (Official) — Bids  will  be  received  until  l-JO 
p.m.,  Apr.  2,  by  C.  P.  Shreiner,  City  Clk.,  for  constructing 
a  sewage  disposal  works  and  pumping  station  and  for  in- 
stalling machinery.  For  details  see  advertisement  under 
"Contracts    To   Be   Let." 

Balimore,  Md. — Bids  will  be  received  until  Mar.  24  bv  the 
Board  of  Awards  for  constructing  an  intercepting  sewer  under 
Sanitary  Sewer  Contract  No.  144.  Plans  are  on  file  with  H. 
W.    Rogers,   American   Bldg. 

Huntington,  W.  Ya. — Bids  will  be  received  until  Mar.  22 
by  the  City  Commissioners  for  constructing  sewers  in  I7th 
and  22nd  St.  and  in  various  alleys.  L.  A.  Pollock  is  Comr.  of 
Streets  and  Sewers. 


AVinn.sboro,  S.  C. — An  election  will  be  held  Mar.  29  to  vote 
on  the  question  of  issuing  bonds,  the  proceeds  of  which  will 
be  used  for  the  construction  of  a  sewer  system.     Noted  Aug.  27 

JeH'erson,  Ga. — Bids  will  be  received  until  Apr.  19  by  Homer 
Hancock,  City  Clk.,  for  constructing  11,000  ft.  of  8-in.  and  210n 
ft.  of  10-in.  vitrified  pipe  sewer.  The  Solomon-Norcross  Co.. 
Atlanta,  is  Engr. 

+Miami,  Fla. — Contracts  have  been  awarded  to  the  BIS- 
CAYNE  CON.STRI'CTION  CO.,  Miami,  and  to  the  MANLET- 
STEARXS  CONSTRt'CTION  CO.,  for  constructing  a  main 
sewer  in  Ninth  St.  from  Ave.  L  to  the  river  and  for  construct- 
ing lateral   sewers,   respectively.     Noted   Feb.   4. 

Pablo  Beach,  Fla. — Bids  will  be  received  until  Mar.  20  for 
constructing  a  sewer  and  an  electric-light  plant.  The  J.  B. 
McCrary  Co..  Atlanta,  Ga.,  is  Engr.     Noted  Oct.  1  and  Mar.  11 

Meridian,  Miss. — The  city  plans  to  hold  an  election  to  vote 
on  the  question  of  issuing  bonds  for  $30,000,  the  proceeds  of 
which  will  be  used  for  the  construction  of  sewers  and  for 
street   work.      J.  'U'.  Parker  is  Mayor. 

De  Ridder,  La. — See  item  under  "Water  Supply — Irriga- 
tion." 

Rarberton,  Ohio — -(Official) — Bids  will  be  received  until 
noon.  Mar.  22.  at  the  office  of  the  Board  of  Control,  for  fur- 
nishing the  necessary  material  and  labor  for  constructing 
main  and  local  storm  sewers  in  Storm  Sewer  District  No.  1. 
O.    D.    Everhard   is   Dir.    Pub.    Ser. 

^Hamilton,  Ohio — The  Board  of  Control  has  awarded  the 
contract  for  the  construction  of  the  Crawfords  Run  sewer, 
east   of  Front   St.,  to  JOHN  TRUNCK,   at   $6860. 

+Ft.  Wayne,  Ind. — The  city  has  awarded  the  contract  for 
the  construction  of  two  sewers  in  Pfeiffer  PI.,  totaling  2^i 
miles,  to  the  MOELLERING  CONSTRUCTION  CO.,  at  $1.4r, 
per   lin.ft. 

Gary,  Ind. — Bids  will  be  received  until  Mar.  29  by  H.  C 
Francis,  Citv  Clk.,  for  the  construction  of  District  Sewer 
No.  24,  requiring  5S0  ft.  18-in.,  1280  ft.  15-in.,  1195  ft.  12-in. 
200  ft.  19-in.  vitrified  sewer  tile;  918  ft.  36-in.  concrete  sewer 
23  manholes;  5  catchbasins  and  one  gutter  inlet.  The  esti- 
mated   cost    is    $11,569. 

Indianapolis,  Ind. —  (Official) — Bids  will  be  received  by  the 
Board  ot  Public  Works  until  Mar.  31  for  the  construction  of 
sewers  in  College  Ave.  and  38th  St.  The  estimated  cost  Is 
$308,000.     Charles  A.  Brown   is  Asst.  City  Engr. 

Flint.  Mich. —  (Official) — Bids  will  be  received  until  3  p.m. 
Apr.  1,  by  D.  E.  Newcombe,  City  Clk.,  for  the  construction 
of  a  storm  sewer  in  Oakland  St.,  to  be  known  as  the  Leith 
St.    Subway    Sewer. 

+Joliet,  III. — The  Board  of  Local  Improvements  ha.-^ 
awarded  the  contract  for  the  construction  of  a  sewer  In 
Hyde  Park  .\ve.  to  ROBERT  SHANNON.  The  contract  for  a 
sewer  In  Market  St.  was  awarded  to  W.  B.  CURTIS.  Arthur 
M.    Barry   Is   Clk.   of   the   Bd. 

Raelnr,  Wis. — Bids  will  be  received  by  the  Board  of  Pub- 
lic Works  until  10  a.m..  Mar.  20,  for  constructing  sewers  In 
various    streets. 

I>es  Moines,  Iowa — The  State  Legislature  Is  considering 
a  bill  jirovlding  for  the  construction  of  a  sewer  system  nt 
the  state   fair  grounds.     The  estimated   cost   is  $14,000. 

Sioux  City,  Iowa — The  citv  contemplates  the  construction 
of  two  sewers  In  Mornlngslde".  The  estimated  cost  Is  $26,000 
T.    S.    Johnson    Is    City    Engr. 

lloehrHter,  Minn. — The  State  Board  of  Control  plans  to 
conslniel  .1  new  sewer  system  at  the  State  Hospital.  A  12-ln 
main  Is  I.elni.;  considered.  The  PlUsburv  Engineering  Co. 
Minneapolis,    is    Engr. 

St.  Paul,  Minn. — Bids  will  be  received  until  10  a.m.,  Miir 
22,  by  .\ugUHt  Hohenstein,  Pur.  Agt.,  for  the  construction  oi 
sewers  In  Glenham,  Maplewood  and  Medford  Ave.  Bids  will 
also  be  received  at  the  same  time  for  the  following  supplies 
100  iiinnhole  covers,  .^0  ni.inhole  frames,  10  roiinil  <-atch- 
biisln  frames  and  covers,  10  H(|uare  catchbasln  frames  nilil 
covers,  M)  square  catchbasln  grates,  30  S(iuare  catchl)a»ln 
lids    iinil    20    hooks. 

Sniinn,  Kan. — Bids  will  probably  1  e  received  In  Mnv  for 
the  construction  of  2500  ft.  of  36-ln.  pipe  sewer  In  .Vsh  St 
!•    G     Wiikeiihut    Is   City    Engr. 
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tjrnnd  lalnntl.  Nrb.— (Odlrliil)— II.  \V.  Kll>l>ry.  Tlly  ISnicr  , 
mlvlNvH  (hill  (liK  city  coiiti'iiiiilnlxn  tlii<  cniiiilrurlloii  or  ii 
iirwrr    Hynlfiii. 

lluKr.  M»Bt. —  A  rrHolutlcii)  Ih  liKforo  (lix  C'lly  Council  pro- 
vlilliiK  for  dx'  coiinli-uftliiii  of  a  iinwor  NyMli'in  Nuutli  of  HII- 
viT    llmv    Cnvk.      Tlu'    rNtliniKi'il    cowl     In    ll.TO.OOn. 

Miiltlp»o»tl,  M«. — Th<<  city  will  liullil  ii  iicwnr.  'i  inlli' 
littiK,  ri'Kiii  llic  ciiNtiTii  llinllH  of  llx'  city  to  thr  ItlviT  DcN 
rcn-n  It  will  1m-  coMxtrtict)-))  iit  from  1.'.  to  3fl  ft.  Iiclow  tho 
mirfiiciv       I'liK  cNlliniitiMl   coHt    In   fitiiii    ftii.iioil   (o   $Ii(l.OiiO. 

IlllUborti,    Trx. — Am    clcctloii    will    lie    hoUl    y\|ir.    n    to    vole 

on    till'    i|iii'Ntl<in    of    iNHiiInK    }r>iiOi)    In    lionilx,    the    |ii'oi Ih    or 

whU'li  will  l>u  UMcil  for  ntiikliiK  lni|irov«nifntN  tu  th«  newer 
«)  Ht.ln 

<flluu«<on.  Trx. — The  City  Council  liitM  itwiinliMl  the  con- 
tnict  for  tin-  i-onHtructlon  of  u  Mtorni  m-wcr  In  tlolf  I, Ink 
IMiicc.  i.ilv:itc  liinc  fron)  Hiin  Fellin-  to  Huffiilo  Miiyou,  to 
lloKTO.N    \-     llt>UTt>N.       Noteil     Nov.     12. 

^Llmon,  Col«».— The  contiiict  for  the  <-onHl  ruction  of  ii 
sew  or  KN.xiein  lui.H  licen  iiwiir<l<><l  to  the  OKOKCK  II  SI':Tn- 
MAN    «'(■>.     Heliver. 

•flilMhu      KmIIh.      IdnHti — The      I'tnh-Iilnho      SUKiir      Co.      h.'iH 

I.. I    a    contract    to    CHAUI.KS    II      II  KI.MAN.    Twin    Kalln, 

for     the     con-xtruotlon     of    a     20-ln      vltrltleil     dav     pipe 

■  :     from    lilalio    KalU    to    the    Snake    Klver.      The    entbnateil 

lO.Mi    i.M    from    $20,000    to    $30,000. 

Knuiurinn,  Wiinh. — Hlils  will  he  reci'lvi'il  until  Mar.  SI 
l)v  11  10  Mannuson,  City  Clk.,  for  tho  conHtructlon  of  a  main 
trunk  sewer.  The  work  InoluiloM  excavating  and  relllllnK 
12,100  ft.  of  trench,  hullilInK  IS  manholes  anil  9  lampholcH. 
rinns   have   been    prepareil    hy    W.    1.    Llppanl,   City    Kn^r. 

Albiiny,  Opt. — The  City  Council  ha.s  authorized  the  City 
KuKlnci-r  to  prepare  plans  for  a  .xewer  to  he  conntructed 
from  Calaiiooia  aloiiK  a  feaslhle  route  to  the  north  line  of 
Klamath    St.      HId.s    will    ho    received    ahout    Mar.    24. 

^l.onK  Ilenoh,  Cnllf. — Tin-  contract  for  the  con.struction 
of  an  ocean  outlet  for  the  main  outfall  sewer  has  been 
awarded  to  tho  MKHCKRKAU  BRIDC.K  &  CONSTKUCTION 
CO..  l.os  .Viiireles,  at  $2!), 007.  The  work  Involves  tho  laylns 
of   ahout    1100   ft.    of   c.-i.    pipe. 

Mnrtlnes.  Cnllf. — The  City  Trustees  have  nuthorizod  the 
construction  of  two  lines  of  14-in.  main  sewers  from  the 
city    limits    to    the    tldelands.      IClani    C.    Hrown    Is   City    KnKr. .  . 

+!iiin  KmnclHeo,  Calif. — The  Board  of  Public  Works  has 
.'iwarded  a  contract  for  the  construction  of  a  sewer  in  Hud- 
■son    Ave.    between    Lane    and    Mendel    St.    to    F.    ROLANDl,    at 

J^OH. 

<;AKHA4iK 

Trenton.  \.  J. — The  City  Commission  has  rejected  all  bids 
received   Feb.   26   for  the  disposal   of  municipal   garbage. 

KraillOK.  I'enn. — The  followiuK  bids  were  received  for  the 
collection  of  ni'rbage.  The  contractor  may  use  the  city's 
teams.  14  in  number,  or  as  manv  as  needed:  (Prices  are  per 
team  per  day)  K.  K.  Moore  Ji  Hro..  Inc.,  $3.SS;  William  H.  Hen- 
ilricks.  $4. IS:  Fehr  &  O'Kourke,  $4.23;  Peoples  Bros.,  Inc.,  $4.45; 
N".   H.  Oarman   &   Bro.,   $4.r.O. 

Norfolk,  V«. — See  Item  under  "Federal  Government,"  fJar- 
I'age    Incinerator. 

HnntlnKton,  W.  Va. — The  city  has  purchased  a  site,  113x12.') 
It.,  on  which  an  incinerator  will  be  constructed.  The  esti- 
mated cost  is  $10,000.     O.  H.  Wells  is  Comr. 

+\VlnHton-Salmi,  >'.  ('. — The  contract  for  the  construction 
of  a  KarbaKe  crematorv  has  been  awarded  to  the  NYE  ODOR- 
LESS CREMATORY   CO.,   Macon,   C.a. 

Dublin,  (ia. — If  is  reported  that  the  city  will  soon  vote  on 
ihe  proposition  of  issuing:  $75,000  in  bonds  for  the  construc- 
tion  of  a   Karb.ipe   disposal   plant. 

Rock  Inland,  III. — Bids  will  be  received  until  2  p.m.,  Apr.  3, 
l.v  Martin  T.  Rudpren,  City  Clk.,  for  the  installation  of  a 
li-ton  K.irbafre  incinerator.  Estimated  cost,  $5000  to  $6000. 
Noted    Dec.    3. 

Joplin,  Mo. — D.  R.  Hill,  Comr.  Health,  is  reported  to  have 
recommended  the  construction  of  a  municipal  Incinerating 
plant. 

Portland.  Ore. — Immediate  steps  will  be  taken  to  dispose 
of  the  $200,000  bond  issue  voted  at  a  recent  election  for  the 
construction  of  a  garbage  incinerator.  The  building  will  be  of 
reinforced  concrete. 

STRKETS   .\>D  RO.\DS 

lloNton.  MaMH. — Bids  will  be  received  until  Mar.  19  by  the 
I'ark  and  Iteireation  l>ep.irtment  for  paving  Columbia  Hd. 
with   bitulithic.     John   H.   Dillon,   33   Beacon  St.,   is  Chn.   of  Kd. 

+Ronton,  Mbmh. — The  contract  for  the  construction  of  2600 
lin.ft.  of  concrete  road  in  North  Andover  has  been  awarded 
liv  the  State  Highwav  Commission  to  B.  PERINI,  Ashland,  at 
$7.t44.  Other  bids  were:  J.  A.  Gaftey,  Medford,  $7905;  J.  J. 
McCarthv,  Boston,  $s201:  T.  A.  Moynlhan,  Arlington,  $s330; 
K.  R.  Hvde,  Somerville,  $S417;  A.  C.  Converse  &  Co.,  Boston, 
$S499;  P.  Bompani.  Quincv.  $S5S5;  A.  M.  Cusack.  Boston,  $s69.">; 
J.  H.  Fannon.  Somerville,  $9019;  Martin  de  Mateo,  Boston, 
$9496;  D.  J.  .'^heehan  &  Co..  Lynn,  $9515;  R.  F.  Hudson,  Mel- 
rose. $9756;  J.  Waquebach  &  Son.  Lawrence,  $10,223;  F.  F. 
Ellis,  Melrose.   $12,3S9.      Noted   Mar.   4. 

Ronton.  Mann. — Bids  'Will  be  received  until  Mar.  26  by  the 
I'ark  and  Recreation  Department  for  wood  block  pavement  in 
I  "ommonwealth  Ave.  John  H.  Dillon,  33  Beacon  St.,  is  Chn. 
of    Bd. 

Ronton.  Mann. — Bids  will  be  received  until  Mar.  23  by  the 
Public  Works  Department  for  paving  Boylston  St.  with  wood 
Mock  and  for  repairing  all  asphalt  or  bitulithic  i)avements 
not    under   guarantee   during   1915. 

Ronton,  Mann. — ^Blds  will  be  received  until  Mar.  22  by  the 
department  of  Public  Works  for  constructing  bituminous 
macadam  roadways  on  Broad  and  Montvale  St.,  West  Roxburv. 
L.  K.   Ruurke  is  Comr. 


nr>,    Mnnn.       (Ofllclal )  — Mldn 

L',  fiy  the  .Vtetropolltiui  I'ark  CommlNHloii,  14  Keaioii  Ht., 
for  niiliKni<lliiK  Furnace  Hrook  Parkway  from  t^ulncy  Shore 
Ki'MerNMllori    to   lliineock  HI. 

^Wnonnoekrt,  II.  I.  The  Board  (if  Aldermen  hnn  nwanled 
Ihe  •oiiliiKl  for  iiavlMK  I'oikI  .'it.  to  Hl.MPHO.N  BltOH.  CORP.. 
lloMton.    .Mmmh..  Ml    $21,995.      .Noted    .Mar.    4. 

Ilnrlford.  Conn  llldN  will  be  reeelve.l  by  the  Rtnto  Migh- 
wa\  CoiiinilHNliHiiT.  KooiM  27,  Klalt^  Capitol,  until  2  p.m.,  .Mar. 
22,  for  State  road  work  an  followH.  Bloomlleld  TownMhlp; 
About  61110  lln  fl.  of  nallve  Mione  mneailairi.  Also  about  ns7» 
III),  ft.  of  Imp  lock  niaeadam  and  Hurfaelng.  Pl:itiH  ar<'  on 
(lie  with  fiei.rKe  l"  llumphrc'V.  Flrot  Hel.-ctman,  liloomdeld. 
South  Wlndnor  TowMHhlp;  about  S310  lln. ft.  of  bltuminoUH  na- 
tive Nione  maeadam  Plans  aie  on  Die  with  W.  W.  Or.'int, 
Flint  Seli-elman  South  Wlmlsor.  WetherMdeld  ToWMMhln: 
about  76S5  lin.ft.  of  bltumlnoUN  macadam.  Pl.-ins  are  on  flic 
with  A.  W.  Ilannier,  First  .Sele.  tiiian,  WetherMMel.l.  Enlleld 
Township:  sr.r.o  lin.ft.  of  siieclal  macadam.  Plann  are  on  (He 
at  Town  Clerk's  oltlce.  Town  Mblg.,  lOnllr-ld.  Columbia  Town- 
ship: about  9964  lin.ft  of  native  stone  niac;idam.  P1;iiih  are  on 
(He  at  Selei'tmeriK  olll.e.  Columbia.  Windham  Township; 
about  6930  lln  ft.  of  iiushed  gravel.  Plans  are  on  (lie  at 
Selectmen's  odlce,  Wllllmantic.  Waterbury  City;  about  10,100 
lin.ft.  of  gravel.  Plans  are  on  (lie  at  CItv  Engineer's  odice, 
Waterbury.  Stamford  Townshli):  about  4X10  lin.ft.  of  gravel 
or  native  stone  niaca<lam.  Plans  are  on  (He  at  Selectmen's 
olllce.    Stamford. 

Klmlra.  X.  Y. — The  City  Council  contemplates  laying  about 
12.000  s(|.yd.  of  brick  paving.     T.  A.   Brown  is  City  Engr. 

\ew  York,  N.  Y.  -rBorough  of  Brooklyn)  —  fOfTlcIal) — Bids 
Were  recelverl  Mar.  10  for  improving  Ave.  U  from  Coney  Island 
to  Oravesend  Ave.  .is  folWiWH:  .N.  Saiizo,  S4I  Third  Ave.,  Hrook- 
Ivn,  $5539;  T.  Hlckev,  $6S76;  Castle  Bros..  $0115;  McAuIiff  & 
Crowlev,  $7169;  A.  Wright,  $6X41;  I'lrich  &  Co.,  $6364;  A.  W. 
Dumproff,  $7949;  Grimm  Construction  Co.,  $6709;  W.  T.  Max- 
well, $7147;  T.  W.  Castle,  $6509;  L.  Granato,  $8287;  W.  W. 
Sherman.  $6s74:  J.  J.  Guinan,  $7323;  McKenna  &  Gallagher, 
$6964.      Noted    Mar.    4. 

,\en-  York,  X.  Y. —  (Borough  of  Brooklyn) — rOfflclal)  — 
Bids  will  be  received  until  11  a.m..  Mar.  24.  by  L.  H.  Pounds, 
Borough  Pres.   for  improving  various  streets. 

New  York,  IV.  Y. —  (Borough  of  Bronx)  —  (Ofliclal) — Rids 
were  received  Mar.  11  for  paving  the  City  Island  Rd.  from  the 
Eastern  Blvd.  to  the  City  Isdand  Bridge  with  asi)haltlc  con- 
crete, as  follows:  Municipal  Asphalt  Paving  Co.,  1451  Broad- 
way, $19,812;  Barber  Asphalt  Paving  Co.,  $27,535;  M.  J.  Leigh, 
$24,681;  Sicilian  Asphalt  Paving  Co.,  $25,185;  Barker  Bonner 
Co.,  $21,827;  W.  P.  McDonald,  $21,92  1;  Uvalde  Asphalt  Co., 
$23,S41;    Asphalt    Construction    Co.,    $20,819.      Noted    Mar.    4. 

+  Xew  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — 
The  contract  for  imi)roving  Marginal  St.  and  piers  of  the 
North.  East  and  Harlem  Rivers  has  been  awarded  to  the 
SICILIAN  ASPHALT  PAVING  CO..  41  Park  Row.  Noted  Feb. 
18  and  Mar.   11. 

New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — The 
Sicilian  Asi)halt  Paving  Co.  was  low  bidder  at  $15,528  for  im- 
proving sheet  asph.Tlt  and  nsphaltic  concrete  pavement  in  the 
Second.   Fourth  and   Fifth  Wards.      Noted   Jlar.    4. 

New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — D.  M. 
O'Connell,  at  $25,063  was  low  bidder  for  improving  a  section 
of   College   Causeway.      Noted    Mar.    4. 

New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  Mar.  24,  by  Maurice  E.  Connolly, 
Boiough  Pres.,  for  improving  Creek  .St.  from  Borden  Ave.  to 
Hunters-Point  Ave.;  Perry  Ave.  from  Mueller  (Fiske)  .St.  to 
Broad  St.;  .Stillman  Ave.  from  Dickson  .St.  to  west  of  Van  Pelt 
St.:  .Sutphin  Rd.  from  Jamaica  .Vve.  to  Lambertville  Ave..  Pros- 
pect St.  from  Harris  Ave.  to  South  Jane  St.;  Grand  Ave,  from 
Crescent  .St.  to  .Second  Ave.;  Henrv  St.  from  Jackson  Ave. 
to  Prospect  St.,    First   St.   from   First  to  Third  Ave. 

AVhite  rininn,  N.  Y. —  (Official) — Bids  will  be  received  until 
noon.  Mar.  24,  by  Robert  A.  Patterson,  Controller  of  Westches- 
ter Coimty.  for  the  sale  of  $14,994  in  lionds,  the  proceeds  of 
which  will  be  used  for  improving  and  constructing  highways. 

Itlnokntone.  X.  .1. — P.onds  for  $5500  have  been  voted  to  pay 
for  the  Township's  share  of  the  construction  of  the  Black- 
wood-Clemen  ton  stone  road. 

+r>eal  Reach,  N.  J.  —  The  Board  of  Commissioners  hits 
awarded  a  contract  for  paving  Ocean  Ave.  with  brick  to  the 
SCHKFFLER-BURNS  PAVING  CO.,  at  $132,364.  Noted  Dec. 
3.    1914. 

Rant  Orange,  N.  J. — The  Board  of  Chosen  Freeholders  of 
Essex  County,  Newark,  plans  to  lay  new  pavement  on  Cen- 
tr.al  Ave. 

Freehold,  N.  .1. — The  Board  of  Chosen  Freeholders  of  Mon- 
mouth County  has  approved  plans  for  the  improvement  of 
Riverside  Drive.   Middletown  Township. 

Haekennaek.  N.  .1. —  (Official) — Bids  will  be  received  until 
2  p.m..  Apr.  2.  by  the  Board  of  Chosen  Freeholders  of  Bergen 
County  for  improving  Broadway  from  the  Areola  Bridge  to 
the  I'assaic  River:  Anderson  Ave.  from  I.,afayette  Ave.  to  the 
Hudson  county  line:  Kinder'Kamack  Rd..  Sixth  Section.  Harrv 
A.    Shuart   is  Clk. 

+Ir«'lngton.  N.  J. — The  contract  for  paving  and  curbing 
Linden  St.  has  been  awarded  to  the  NEWARK  PAVING  CO 
at  $19,313. 

Jemey  City.  N.  .1. — Bonds  for  $150,000  were  sold  Mar.  11, 
the  i)roceeds  of  which  will  be  used  for  paving  and  repairing 
the  Hudson  County  Blvd.     Noted  Mar.  4. 

+  MooreNtown,  X.  J. — A  contract  for  constructing  the  State 
.■Kid  road  between  Hartiord  and  F"airview  has  been  awarded 
to  J.  F.  SHANLEY  CO..  Philadelphia.  Penn.,  at  $8600.  Noted 
Feb.    25. 

+*Mt.  Holly,  \'.  .1. —  (Official) — The  contract  for  construct- 
ing stone  roads  in  Burlington  Countv  has  been  awarded  to 
PAPL  J.  SNYDER,  Bailey  Bldg.,  Philadelphia.  Noted  Feb.  18 
and    Mar.     11. 

Newark,  N.  J. — The  Board  of  Chosen  Freeholders  of  Essex 
County  plans  to  lay  new  paveinent  on   South  Orange  Ave. 

Newark,  N.  J. — Bids  were  received  Mar.  4  for  impioving 
Orange  Ave.    (a)   from  First  to  city  line  with  wood  block,   (b) 
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from  Hiirh  to  First  St.  with  granite  as  follows.  Hassam 
F'aving-  Co.,  (a)  $36,77S.  (b)  $39,042;  (TGara  &  Maguire.  (a) 
t34.104.  (b)  $35.6S2:  John  E.  Donovan,  (a)  J33.7T.5.  (b)  $36,774; 
Ralph  Langrovamin,  (a)  $35,454.  (b)  $36,380;  Northern  Con- 
.struction  Co.,  (a)  $37,576,  (b)  $39,422;  Newark  Paving  Co.,  (a) 
$32,94S,  (b)  $34,765;  John  S.  Geigers  Sons,  (a)  $32,699;  Van 
Keuren  &  Son,  (a)  $33,S57,  (b)  $34,336;  Jackson  Contracting 
Co.,  (b)  $36,4S7;  Alder  Construction  Co.,  (b)  $38,4S6.  Noted 
Feb.    25. 

Newark.  N.  J. — The  Board  of  Public  Works  plans  to  pave 
Broad  St.  from  South  to  Poiner  St.   with  asphalt. 

Perth  .Xmboy,  X.  J. — The  Board  of  Aldermen  plans  to  pave 
Front  St.  south  from   Market  St.   with  stone  block. 

PhiUipNbnrs.  X.  J. — Press  reports  state  that  the  City  Coun- 
cil plans  to  pave  South  Main  St.  with  brick  or  concrete.  F. 
Kneedler   is  Mayor. 

Somerville.  X.  J (Ofhcial) — Bids  will  be  received  until  10 

a.m..  Apr.  2,  by  the  Board  of  Chosen  Freeholders  of  Somerset 
County  for  improving  Finderne  Ave.  Joshua  Doughty,  Jr.  is 
County   Engr. 

Trenton.  N.  J. — The  Board  of  Chosen  Freeholders  of  Mercer 
County  has  authorized  Theodore  Tobish.  County  Engr..  to  pre- 
pare plans  for  constructing  the  Hightstown-Princeton  Junc- 
tion Rd.     Noted  Sept.  24,   1914. 

T\"e»t  Pittston.  Penn  (Pittston  post  office) — The  Borough 
Council  contemplates  an  expenditure  of  $55,000  for  paving 
this   season. 

-A^Cumberland,  Md. —  (Official) — Bids  will  be  received  until 
9:30  a.m.,  Apr.  5,  by  A.  W.  Straub,  City  Clk.,  for  paving  16 
streets  with  brick  on  concrete  base.  James  P.  Gaffney  is 
City   Engr. 

Rockville.  Md. — Press  reports  state  that  bids  will  be  re- 
ceived until  Mar.  23  by  the  Commissioners  of  Montgomery 
County  for  constructing  3.52  miles  of  State  aid  highway. 

Towson.  Md. — Bids  will  soon  be  received  by  the  Baltimore 
Countv  Commissioners  for  widening  and  improving  Roland 
Ave.  from  Deepdene  Rd.  to  Lake  Ave.,  to  be  106  ft.  wide,  10- 
ft.  sidewalk  on  each  side  and  two  29-ft.  driveways,  parking 
28   ft.   wide   in   center.      The   estimated   cost   is   $68,000. 

Lan-renceville,  Va. — Bids  will  be  received  until  Mar.  22  by 
the  County  Clerk  for  constructing  about  70  miles  of  roads  in 
Brunswick  County. 

LovlncHton.  A'a. — At  the  election  held  Feb.  28  the  citizens  of 
Nelson  County  voted  in  favor  of  issuing  $30,000  in  bonds  for 
constructing  8   miles  of  macadam  road.     Noted  Feb.  11. 

PeterMbar^.  Va. — Bonds  for  $80,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  street  roadway  improve- 
ments. 

PnlaMki,  Va. — Bids  will  be  received  until  2  p.m..  Mar.  20, 
by  the  City  Council  for  paving  about  seven  miles  of  streets 
with  macadam  and  concrete.  The  estimated  cost  is  $80,000. 
M.  S.  Hudgins  is  City  Engr. 

Newland.  N.  C— Bids  will  be  received  until  noon,  Apr.  6, 
by  P.  Maclay  Brown,  Secy,  of  the  Bd.  of  Rd.  Comrs.  of  Avery 
County,  for  the  sale  of  $150,000  in  bonds  for  constructing 
roads. 

Raleifch.  N.  C. — Bids  will  be  received  until  noon.  Mar.  22, 
for  the  sale  of  $57,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  improving  roads. 

^Atlanta.  Ga. — The  contract  for  grading  Moreland  Ave. 
from  (Jreenwood  Ave.  to  city  limits  has  been  awarded  to 
EWING  &  BRANDON. 

Jaeknonville.  Fla. —  (Official) — Bids  will  be  received  until 
10  a.m..  Mar.  25  by  the  Commissioners  of  Duval  County  for 
paving  and  grading  a  number  of  roads.  E.  A.  Ricker  Is  Chn. 
of  the  Comrs. 

LnrKO.  Fla. — At  a  recent  election  the  citizens  voted  In  favor 
of  issuing  $11,000  in  bonds  for  street  paving. 

TavareH.  Fla. — P.ids  will  be  received  until  noon,  Apr.  15,  bv 
H.  H.  Duncan.  Clk.  of  the  Bd.  of  Conir.  of  Lake  County,  for 
constructing  and  paving  a  number  of  roadways.  J.  B.  Mc- 
Crary  Co.,  140S  Third  National  Bank  Bldg.,  Atlanta,  Ga..  is 
Engr.     Noted  Dec.  17,   1914. 

Camden.  Ala. — An  election  will  be  held  Mar.  20  to  vote  on 
the  cjuestion  of  issuing  $25,000  In  bonds  for  constructing  roads 
and  bridges  in  Wilcox  County. 

Klba,  .\la. — The  city  contemplates  constructing  two  or  three 
miles  of  sidewalks.     W.   M.  Tucker  la  Mayor. 

Lafayette.  .\la. — Bids  will  be  received  until  Mar.  25  by  the 
Commissioners  of  Chambers  County  for  improving  about  five 
miles  of  the  Welch  and  State  Line  Rd.  W.  S.  Keller  Is  State 
Highway  Engr. 

JennlnKH.  I>a. — The  citizens  of  Jefferson  Davis  Parish  will 
vote  sometime  In  .\i)ril  on  the  iiuestion  of  issuing  $400,000 
in   bonds   for  constructing   and    Improving   roads. 

New  Orlenna.  I,n. —  (f)mclnl) — Bids  will  be  received  until 
noon,  Apr.  3,  by  Highway  l)ei)artnient  of  the  Board  of  State 
lOnglneers,  Room  104,  New  Orleans  Court  Hlilg.,  for  construct- 
ing about  five  miles  of  the  Jean-Colfax  Highway,  Ward  3,  La 
Salle   Parish.      W.    K.   Atkinson    Is  State    Highway    Engr. 

fJreenevllle.  Tenn. — Bids  will  be  received  until  noon.  Mar. 
20,  by  H.  J.  WlHe<arver,  Secy,  of  the  Pike  Com.,  for  the  sale  of 
$100,000    In    bonds    for    constructing    roads. 

Cnrilnle,  Ky. — Bills  will  be  received  aliout  May  1  by  Jiifnes 
MItihell,  County  JiiiIk<-,  for  constriiclliig  approximately  250 
mlle.M    .>r   read    In   Nicholas  County.      .Noteil   Jan.   2.S. 

•f l.oiili>\llle.  Ky.-  The  contract  fi>r  paving  Green  St.  from 
Klrsf  Id  Kli.v<l  St.  with  vltrltled  block  tuis  been  awarded  to  the 
ni:NltY    I!ICKI;L    Co.,    LouIsvII1«.      Noted    Mar.    II. 

^Indlmmvllle,  Ky. —  I'res.H  reports  stiite  that  the  citizens  of 
Hopkins  CiMmty  will  vote  May  S  on  llio  iiiieHtlon  of  Issuing 
f.'idO.dOO  In   brinilH  tor  constructing  roads  iiiul  bridges. 

Mnj'Hvllle.  Ky.-  The  City  Council  plans  to  pave  a  number 
of  MtieelH  with    lirlrk. 

^  \kr»n.  «Hil»  rrenH  r(!|)ort»  utato  Ihiit  thf«  contract  for 
paving  Grant   St.   has  been  awarded   to   WIND.MOK   IIIIOS. 

Alilnnee.  Ohin — -nirtii  will  be  received  until  Anr.  fi  by  Junion 
t.   Itlcknrd.   Dlr.  Pub.  Her.,  for  Improving  North  Arch   Ave. 


Barberton,  Ohio — Bids  will  be  received  until  Mar.  22  by  O. 
E  Everhard.  Dir.  Pub.  Ser..  for  improving  Hopocan  Ave. 
Harry   W.   Alcorn   is   City   Engr. 

Bucyrn.s.  Ohio — Bids  will  be  received  until  Apr.  9  by  the 
Road  Commissioners  of  District  No.  1,  Crawford  County  for 
the    sale    of   $20,000    in   bonds    for   constructing    roads. 

Caledonia,  Ohio — Bids  will  be  received  until  Apr.  3  by  W. 
O.  Gist.  Clk.,  for  grading,  curbing  and  paving  the  public 
square   with    brick. 

Canal  Dover,  Ohio — The  City  Council  contemplates  paving 
Third   St. 

Canton,  Ohio — See  item  under  "Miscellaneous,"  Creosoted 
Wood    Block    Floor. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon.  Mar.  25,  by  the  Board  of  Park  Commissioners,  2005  Gil- 
bert .We.,  for  constructing  a  roadway  in  Ault  Park. 

Cinoinnati,  Ohio — (Official) — ^Bids  will  be  received  until 
noon.  Mar.  26.  by  Philip  Fosdick,  Dir.  Pub.  Ser.,  for  improving 
the  right-of-way  from  Third  to  Martin  St.  by  constructing 
concrete  steps. 

Cineinnati.  Ohio — (Official) — Bids  will  be  received  until 
noon,  Apr.  9.  by  the  Board  of  Commissioners  of  Hamilton 
Countv  for  improving  Winton  Ave.  from  Springfield  Pike  to 
McGiliiard's  and   Cooper   Rd.   in   Springfield   Township. 

Columbusii,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Apr.  2,  by  the  Board  of  Commissioners  of  Franklin 
County,  for  building  and  completing  the  Norwich  Township 
Central   Rd.   and   the   Souder   Rd.    in   Jefferson   Township. 

Columbus,  Ohio — (Official) — Bids  will  be  received  until 
noon.  Mar.  31,  by  the  Board  of  Commissioners  of  Franklin 
(bounty,  for  improving  a  section  of  the  Boehm  Rd.,  Clark  Rd. 
and   the   Doherty   Rd. 

Dayton,  Ohio — (Official) — Bids  will  be  received  until  11 
a.m..  Apr.  1,  bv  the  Commissioners  of  Montgomery  County  for 
the  sale  of  $18,000  in  bonds,  the  proceeds  of  which  will  be 
used   for  improving   roads. 

London.  Ohio — Bids  will  be  received  until  Mar.  26  by  J. 
W.   Byers,  Clk.,   for  grading  and   paving  'W'alnut  St. 

Mt.  Gilead.  Ohio — Bids  will  be  received  until  noon,  Apr.  9. 
by  the  Board  of  Commissioners  of  Morrow  County  for  ma- 
cadamizing 3^2  miles  of  Benton  Rd.,  in  South  Bloomfleld 
Township.      C.   O.   Higgins   is   County   Audr. 

Mt.  Vernon,  Ohio — Bids  will  be  received  until  Mar.  29  by 
Walter  M.  Rilev,  Countv  Audr.,  for  grading  the  roadway  in 
Hillier  Township.     Noted  Feb.  25. 

Napoleon,  Ohio — (Official) — Bids  will  be  received  until  10 
a.m..  Mar.  31.  by  the  Auditor  of  Henry  County  for  joint  county 
road  improvement  No.   150,  Henry  and   Putnam   Counties. 

Painesvllle,  Ohio — Bids  will  be  received  until  noon,  .^Vpr.  12, 
by  the  Board  of  Commissioners  of  Lake  County,  for  the  sale 
of  $17,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
paving  Arnold  and  Ridge  Rd.  with  brick.  W.  Albert  Davis  is 
County  Audr. 

Paulding.  Ohio — Bids  will  be  received  until  Mar.  20  by  Ed- 
ward McGarahan,  Audr.  Paulding  County,  for  grading,  drain- 
ing and  macadamizing  about  40  miles  of  pike. 

Upper  SauduMky.  Ohio — (Official) — Bids  will  be  received  un- 
til 11:30  a.m..  Mar.  23,  by  Jay  Marguerat,  County  j\.udr.  of 
W.vandot  Count.v  for  improving  the  Salem-Crawford  Town- 
ship Rd. 

+Warren.  Ohio — Contracts  have  been  awarded  for  paving 
West  Market  St.  to  the  SMITH  ENGINEERING  &  CONSTRUC- 
TION CO.,  $16,665,  and  Niles  .\ve.  to  TURNER  &  OLSON, 
Youngstown,    $25,000.      Noted   Feb.    25. 

AVooMter.  Ohio — Press  reports  state  that  bids  will  be  re- 
ceived about  June  1  by  the  Board  of  Commissioners  of  Wayne 
Countv  for  i)aving  1%  miles  of  road.  The  estimated  cost  is 
$28,000.      W.    Fahr    is   Clk.    of   the    Comn. 

Woonter.  Ohio — Bids  will  be  received  about  Apr.  1  by  Max 
Rloomburg,  Dir.  Pub.  Ser.  for  paving  North  Beaver  St.  The 
estimated   cost   is   $20,000. 

Danville,  Ind. —  (Official) — Bids  will  be  received  until  10 
a.m..  Ai)r.  19  by  the  Commissioners  of  Hendricks  County  for 
constructing  six  roads.     L.  W.  Borders  is  County  .-Vudr. 

IndlnnnpollM,  Ind. —  (Official) — Bids  will  be  received  until 
10  a.m.,  Mar.  22,  by  the  Board  of  Public  Works  for  improving 
Gray  St. 

+I>nall.  Ind. — The  contract  for  constructing  the  French 
Lick  Townsliip  gravel  road  has  been  awarded  to  EVERETT 
LANKFORD,    Paoli,   Ind.,  at   $4444. 

+Wnr»«aw.  Ind. — The  contract  for  constructing  a  road  In 
Lake  Township  has  been  awarded  to  MILES  &  SHjVFFER, 
Upland,   Ind.,  at   $22,847.      Noted   Feb.    18. 

C'haniixilgn,   lll.-.-(Official) — The   city   plans   to  pave   several 

streets   with  brick   on  concrete  base.      L.  N.  Sizer  is  City  Engr. 

Chlengo,    HI. — Bids    will    be    received    until    Mar.    20    by    the 

Department   of   Public  Works   for  approximately    1,500,000    gal. 

road   oil.      L.    10.   McGann   is  Conir. 

+(;ieneoe.  III. — .'V  contract  for  constructing  2900  sivyd.  of 
concrete  pavement  has  been  awarded  to  the  W.VITKEGAN 
IMI'ROVIOMKNT   CO..   Waukegan.    111.,   at    $7490, 

+  Mlnonk,  III.-  A  contract  for  laying  two  miles  of  repressed 
brlik  p:iveinent  has  been  awarded  to  I.  D.  LAIN.  Blooming- 
ton,    111. 

I'ekin,  III.-  I'.lds  will  soon  be  received  for  23,790  sq,yd.  of 
brick  paving  on  .Second  and  .State  St.  The  estimated  cost  Is 
$49,8  13.      I!.    F.    Smith    Is   City    Engr. 

+  Peorln,  Ilk-  A  contiact  for  paving  Underhlll  St.  from 
Mnin  ti>  Itussell  St.  and  Wlndom  St.  from  Bourland  to  Elm- 
wood  St.   li:is  been   aWiU.led  to  .lOHN  Mc.XLLlSTER. 

't.leffrrHou,  Win.  The  Board  of  Public  Works  awarded  to 
T,.  LAKSMN  CONSTUI'CTION  CO..  Oshkosh,  AVls.,  contracts 
for  vltrltled  brick  p.ivlng  on  parts  of  Milwaukee,  Dodgo  and 
First  St.,  an<l  reliiforced-concroto  pitving  on  parts  of  Main 
St     and   several    alleys,   at    $24,744,      Noted    Feb.    11. 

Marinette.  WU.-  (Official)-  Kids  will  bo  received  until  t 
p.in,,  .\pr.  7.  by  A.  L.  Hlllls.  City  Engr.,  for  constructliiK  about 
11.000  »i|  yd.  of  concrete  pavement. 
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Mlltvniikrr,  Win. —  HIiIh  will  lio  rrcrlvril  until  II  il  III.,  Mjir. 
■::.  I.v  l.iiulM  li.  WIiIuIk,  I'mmly  flk.,  for  cM>niilr\i<-lliiK  tlio 
H.  l.'li.  Mukwiuiimo  uikI  Wutrrlowii  Itil.  of  the  Mil wiiiiki'o 
I'niiniy    hlK>i\vuy   Hyntt'iii.      11.   J.    KuollliiK   In   County    lIlKtiwuy 

■^nt.  Ilarrb,  Win.-  A  contrncl  for  Inylnic  Itt.SnO  Nti.yil.  of 
I'liiicri-ti'  piivi'iiii'Mt  hiiH  t>o<<n  iiwiinlvd  to  N.  QITINN,  NIaillHon, 
111  nM.:i;.'.i. 

I'mlrtr  du  <°hlrn,  Win.  (Ottliliil)  -liUlN  will  I>k  ri'i-olvoil 
until  N  I'll!..  A|>r.  II.  I.v  W.  II.  'rutbltt,  I'lty  C\k..  for  cimNti  urt- 
hiK  ;'I(H;  Hii.vil.  <if  |ii<i  Mitinrnl  |iiiv<<nit>nt  on  ••cmrrctd  founilii- 
tl»n. 

Hnrlnp,  Wia.  Jiuik'N  Multrr,  County  IHtthway  Coinr..  Kii- 
rhn".  In  i-oniplrllnK  pIuuk  fur  ri'lnforr<Ml-r<>ncn>lc.  tur  iiuii-itilatn 
!in<l  liltullthio  luivluK  on  lliiclni'  County  lilKhwiiy  HyHtiMU  for 
I'.iiri.  lllilH  will  l>i<  rci'i'lvi'il  iilioul  Mar.  22.  KntlnuUctl  c-oHt, 
ieo.oon. 

Shrliujitnn.  Win.—  Illdn  woro  rorclvoil  Kob.  27  for  pnvliiK 
Niiitli  Kouitli  St.  itN  folloWH:  John  llriiun,  Sh«>lioyKan,  $'J2.I)'I4: 
.1  KaHinu.M.Tn.  OsIiUohIi,  $22.34'.):  Kranx  lta<llorr.  I'lyinoutli. 
S23.32T.      .NottMl    Ki'l>.    ^Ti. 

^\Vn(rrl»mi,  >VU.  A  contract  for  con»truct Intf  rclnforciMl- 
i-oiii'i'.'ii'  p.ivcnicnl  Ikih  been  awarilril  to  I.KIIMAN  HItOS.  at 
$>Tcil 

^^Innchcnlrr,  luivn  A  contract  for  IniprovInK  llowaril  ami 
Itutlci  .><l  ha«  been  awanlo.l  to  WILLIAM  JKWKLU  Man- 
cho.Mt.M. 

^Tlptun,  I«>wii — A  contract  for  paving  40,000  nq.yd.  huH 
bp.n  :nv;inlod  to  THOMAS  CAHICY  &  SO.NS.  Clinton.  Iowa,  at 
I.SO.SOO. 

+  llol<on.  Knn. — A  contract  for  pnvluK  haH  brcn  awarded  to 
JAMi:s  STA.NTON.  Lcuvenworth.  Kun..  at  |2a,391.  Noted 
Mar.    II. 

I.arurd.  Knn. — The  City  Council  contemplates  paving  a 
number   of  streets. 

.\lllnner,  Nrh. — Hlds  will  bo  received  until  S  p.m..  Mar.  30, 
bv  (ioori;i-  !•'■  Snvder.  CItv  Clk.,  for  improvinK  a  number  of 
streets.      The  e.-itlninted   cost   la   $r.700. 

'*FiirK«.  >•  !>■ — (Olliclan — Hlds  will  bo  received  until  in:30 
a.m..  Mar.  31  bv  the  Hoaril  of  Conimlssionors  for  the  sale  of 
JHO.OOO  In  warrants  for  paving.  A.  H.  Watkina  is  City  And'-. 
For  particulars  see  advertisement  under  "Contracts  to  Be 
Let." 

ThomiiHon  KnllH.  Mnnt. — Honds  for  Jtl.'i.OOO  were  sold  Mar. 
1,   the   jiroceeds  of  which    will    be   used    for  constructing   roads. 

Ilrrnn,  'I>x. — .\t  the  election  held  Mar.  3  the  citizens  voted 
in  favor  of  issuiiitJ  $4(iO.OU(l  in  l)onds  for  constructinf?  and  Im- 
provlii^r    roads   in    Hrazos   County.      Noted    Kel).    4. 

HouHton,  Tex. — Press  reports  state  that  the  City  Council 
has  appi  lived  the  jilans  for  paviriR  Maple  and  German  St. 

Terrell,  Tex. — Bids  will  be  received  until  Mar.  23  by  J. 
Truehart.  City  Secy.,  for  improving  North  Rockwell  Ave. 
from   Moore   Ave.    to   Howard   St. 

Wlrhltn  FalU,  Tex. — Honds  for  $45,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  improving  a  number  of 
streets.     Noted  Jan.  2S. 

+Brl|i:hton,  <"oI«. — Press  reports  state  that  a  contract  for 
constructing  a  travel  road  in  .Vdams  County  has  been  awarded 
to  PLEASA.NT  DES  PAIN,  Westminster,  Colo. 

Soda  SprliiKM.  Idaho — The  Town  Council  contemplates  pav- 
in(r  1^  miles  of  Dillon  St.  with  block  concrete.  Work  will 
start   in   the  early  spring. 

Priee,  Itah — .\n  election  will  be  held  Apr.  12  to  vote  on 
the  riuestion  of  Issuing  $31,000  In  bonds  for  constructing 
roads. 

+nuckley,  W'anh. — A  contract  for  completing  the  paving  on 
Kiver   Ave.    has    been    aw-arded    to   D.   A.    TROLSON. 

Onvenport,  'WnMh. — Bids  have  been  received  by  the  Com- 
missioners of  Lincoln  County  for  constructing  Highway  No. 
l-.\  as  follows:  Jacolisen-Bede  Co..  Portland,  low  bidder,  $42,- 
^34:  Spokane  Asplialt  Macadam  P.TVing  Co.,  Spokane,  $44,243; 
\.  H.  Zane  Co..  North  Yakima.  $4.5.424:  Carlson-Chindahl  Co., 
Spokane,  $46,4'.t2:  H.  L.  Wilson.  Walla  Walla,  $46,9S5;  G.  L. 
Stickler,   Davenport,   $.-.0,.i60.      Noted   Feb.   18. 

Port  Townnend.  Wimh. — Bids  have  been  received  by  the 
Commissioners  of  Jefferson  County  for  constructing  perma- 
nent highway  No.  2-A  as  follows:  J.  Coyne.  Port  Townsend, 
$8900;  Gerch  &  Gass,  Seattle,  $10,748;  Rowan  &  Anderson, 
Seattle,  $11,400;  Atlas  Construction  Co.,  Everett,  $11,741:  Kee- 
nan    &    Doyle,    Seattle,    $12,194. 

North  Rend.  Ore. — Bids  will  be  received  until  Mar.  23  by 
the  City  Engineer  for  paving  Sherman  Ave.  and  Washington 
St. 

Portland.  Ore. — Press  reports  state  that  the  City  Council 
plans  to  repave  Russell  St.  from  Gantenbein  to  Williams  Ave. 

Belvedere.  Calif. — Plans  have  been  prepared  by  the  City 
Engineer  for  constructing  a  waterfront  road.  The  esti- 
mated   cost    is    $150,000. 

^Brawler.  Calif. — The  contract  for  improving  Main  and 
other  streets  has  been  awarded  to  the  CALIFORNIA-ARI- 
ZONA CON.STRPCTION  CO..  Los  Angeles.  Calif.,  at  $71. 60S. 
Noted    Feb.    4. 

^Kaiit  San  DIeeo.  Calif. — A  contract  for  improving  sec- 
tions of  University  Ave..  Steiner.  and  other  streets  has  been 
awarded  to  the  FEDERAL  CONSTRUCTION  CO..  Sharon  Rldg  , 
San   Francisco,   at    $97.1S5. 

Hanford.  Calif. — Press  reports  state  that  an  election  will 
bo  held  May  6  to  vote  on  the  question  of  issuing  $672,500  in 
bonds  for  constructing  and  improving  roads  In   Kings  County. 

+I-OII  AneeleM.  Calif.— R.  F.  WYCKOFF,  408  Consolidated 
Realty  Bldg..  has  been  awarded  the  contract  at  $65,708  for 
improvements  in  the  Los  Feliz  Ave.  and  Harvard  Blvd.  im- 
provement district. 

Oroville.  Calif. — Bids  will  be  received  until  Mar.  25  by  the 
City  Clerk   for   paving  various  streets. 


I'orteravllle.  Calif,  -Th«  nupnrvlMorit  of  Tularo  Count v, 
VImiiIIii  are  •iinlomplii I ItiK  Ihr  coiiHlructlon  of  u  I2-nillo,  22- 
ft      IiIkIiwim     fmni     PiirterKVllUs    thiouKh    Piano    to    tho    Deer 

Creek     rnoinlllN. 

4-Mnn  I'rniieiiiro,  Calif.-  The  Hoard  of  Public  WorkM  hiiH 
awanleil  roiilriiilH  for  nlreel  work  ii»  followM;  Grading  iind 
pavhiK  <if  Tiiniviil  SI  from  :i7lli  Avi-.  to  the  (!r<iil  Highway, 
to  Ihe  SI'NHI:T  C<»NSTItl<"ni)N  <•<)..  at  $;!.t.;tOO ;  llalboa  Ht. 
from  4:.lli  In  4iilh  Ave,  I.,  ilie  BLANCH  A  KD- HliOWN  CO.,  at 
1II40II,  mill  pMvlHK  of  CiilumliUH  Aw.  from  Hay  to  North  i'olnt 
St.,  lo  l>    I,    IIIKNFIKLD,  at  tilM. 

^IVnnnliiio,  11.  C.  The  contract  for  paving  Hallburlon. 
Skinner  ami  Front  SI.  h.iH  been  awarded  to  tf  H.  KAISKH. 
7IS  (iranvlllu  HI.,   Vancouver,  at   $50,000. 

iM>l  STHIAI,    WOIIKM 

\orlh  AdaiiiH,  >■«•■■.  According  to  preHH  reports,  the  Hoo- 
Nac  Colliin  Co.  iiiMliiiiiiljileH  the  eonHlructlon  of  an  addition 
In    llM   tilanl.       l':sllmaleil    i-riHt.    $1,000,000. 

Ilnrironl.  Conn.  Willl.im  Kulnlck.  26  Clark  St..  haa  had 
pliiiiN  pr.|i.iied  b\  George  Zunner.  Arch.,  756  .Main  St..  for 
Ihe  cniiHlructlon  of  a  two-story.  37xlOO-ft.  garage  ;it  27!(  .Main 
SI. 

Allelhl,  IV.  Y. —  (Olllclal) — BIdH  will  bo  received  until  2 
p.m..  Mar.  26.  by  William  H.  Maynard,  Pres.  of  Bd.  of  Con- 
trol, .Slate  School  of  Agriculture  and  Domestic  .Science,  for 
the  conslructlnn  of  a  dairy  building  for  the  Institution. 
Lewis    E.    Pllcber,   Capitol.    Alijany.    N,    Y..    Is    Arch. 

+  Ne«-  Yorit,  .\'.  Y. —  (Borough  of  Brooklyn) — The  general 
contract  for  tho  construction  of  a  two-story  addition  to  the 
factor.v  at  271  Lexington  Ave.  for  F.  C.  Mever  has  been  award- 
ed to  EDWARD  J.  FELGENHAI'ER.  1199  Carroll  St.  Esti- 
mated  cost.    $15,000. 

!Vew  Y«»rl4,  \.  Y.--(Borough  of  Brooklyn)^ — Plans  are  being 
prepared  by  W.  B.  Tubby,  HI  Fulton  St.,  New  York,  for  the 
construction  of  a  four-storv  addition  to  the  factory  at  1155 
Manhatt.in  y\ve.  for  the  Chelsea  Fibre  Mills,  33  Union  Sq.  W.. 
New   York.   N.   Y.      Estimated   cost.   $30,000. 

+.\«'w  York,  N.  Y. —  (Borough  of  Manhattan) — The  con- 
tract for  the  foundation  work  of  the  six-storv  storage  build- 
ing at  438  East  91st  St.  for  William  P.  Cunningham,  has  been 
awarded  to  the  UNDERPINNING  &  FOI\\DATION  CO..  290 
Broadway.      Estimated    cost.    $50,000.      Noted   Jan.    28. 

JnnieHtu>vn,  X.  Y. — Bids  will  soon  be  received  for  the  con- 
struction of  a  three-storv,  50xlO6-ft.  factory  for  the  Crescent 
Tool  Co.      Estimated  cost,  $55,000. 

Janientown,  N.  Y. — Wilson  &  Craig,  Arch.,  is  preparing 
plans  for  the  construction  of  a  three-storv,  50x80-ft.  ware- 
house for  the   Ames  Transfer  Co.     Estimated  cost,   $25,000. 

ItoehoHter,  X.  V. — Bids  will  be  received  by  Cord  &  Ives. 
Arch.,  for  the  construction  of  a  two-storv.  90xl00-ft.  plant 
for  Henry  C^onnolly  &  Co.,  42  Stone  St.  Estimated  cost,  $12,- 
000. 

+S>rnou«e,  X.  V. — The  contract  for  the  construction  of  a 
warehouse  for  George  C.  Buell  &  Co.,  Exchange  St.,  has  been 
awarded    to    K.    K.   FENNO,    at   $120,000. 

White  Plainx,  X.  Y. — Plans  are  lieing  prepared  by  Frank 
Horton  Brown.  First  National  Bank  Bldg..  Mt.  Vernon.  N.  Y., 
for  the  construction  of  a  two-story,  reinforced-concrete  stor- 
age building  on  North  St.  for  the  Bloomingdale  Hospital.  Es- 
timated cost.  $20,000. 

Y'onkerx,  X.  Y. — Roger  S.  Conant,  14  .South  Broadway,  is 
preparing  plans  for  the  construction  of  a  storage  building  and 
machine  shop  at  350  .South  Broadway  for  the  Terrace  City 
Motor  Car  Co..  Inc. ,14  South   Broadway. 

Xewark,  X'.  J. — Plans  are  being  prepared  by  Frank  Grad. 
245  Springfield  Ave.,  for  the  construction  of  a  two-story 
factory  on  Halse.v  St.  for  the  Essex  Realty  &  Investment  Co.. 
142    Market    St.       Estimated    cost.    $10,000. 

Xewnrk.  X.  J. — Plans  are  being  prepared  for  the  construc- 
tion of  a  one-story,  70x200-ft.  addition  for  Heller  &  Merz  Co., 
Hamburg  PI.      Estimated   cost,    $18,000. 

Erie.  Penn. — Plans  are  being  prepared  by  Armin  Schott. 
Arch.,  Erie  Trust  Bldg.,  for  the  construction  of  a  one-story, 
250x300-ft.    factory    for   the    Erie    Stove   &    Mfg.   Co. 

+Xe^v  CaMtle,  Penn. — The  contract  for  the  construction  of 
an  addition  to  the  iihint  of  the  Carnegie  Steel  Co.  has  been 
awarded  to  the  PENNSY'LVANIA  ENGINEERING  CO.  Esti- 
mated    cost.     $2,000,000. 

Philailelphia,  Poun. — Bids  will  be  received  bv  Edward  J. 
Schoettle  Co.,  237  N.  Sixth  St.,  for  the  construction  of  an 
eight-story,  reinforced-concrete  factorv  at  11th  and  Brandv- 
wine  St.  Day  &  Klauder,  925  Chestnut  St.,  is  Arch.  Noted 
Feb.   4. 

Xewport  X'ews,  Y'a.— According  to  press  reports  the  Inter- 
national Tool  Co.  plans  to  construct  a  plant.  Estimated  cost, 
$20,000.     I.  H.  Case  is  Pres. 

Rielimond,  Y'a. — Preliminary  plans  are  being  prepared  for 
the  construction  of  a  warehouse  at  Fifteenth  and  Franklin 
St.  for  Fleming  &  Christian.      Estimated   cost.   $20,000. 

Xorwood,  AV.  A'a. — The  Norwood  Glass  Co..  Clarksburg, 
plans  to  construct  an  addition  to  its  plant  for  the  manufac- 
ture   of   hard-blown    glass.      Estimated    cost,    $75,000. 

+Macon,  <ia. — The  contract  for  the  construction  of  an  ad- 
dition to  the  plant  of  the  Bibb  Mfg.  Co.  has  been  awarded  to 
the  GALLIVAN  BUILDING  CO.,  Greenville,  S.  C.  Estimated 
cost,    $20,000. 

Konie,  fin. — An  addition  w-ill  be  constructed  to  the  plant  of 
the  .Anchor  Duck  Mills.     The  estimated  cost  is  $20,000. 

Decatur,  .Ala. — The  Decatur  Car  Wheel  Co.  plans  to  con- 
struct an  addition  to  its  plant  for  manufacturing  frogs  and 
switches.     Estimated  cost,  $200,000. 

Troy,  .Ala.— Preliminarv  plans  are  being  prepared  for  the 
construction  of  a  feed  mill  for  L.  M.  Bashinskv  and  Ewell  C. 
Bassett.     Estimated   cost.   $5O.000. 

Xntohex,  MImn. —  Bids  will  be  received  soon  by  Neelv  Bros. 
Corn  iSt  Grist  Mill  Co..  for  the  construction  of  a  grain  elevator. 
Estimated  cost,   $30,000. 
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Memphis,  Tenn. — Plans  are  being  prepared  for  the  con- 
struction of  a  cottonseed  oil  mill  for  Edward  Tilden,  Chi- 
cago,   111.      Estimated    cost,    $100,000. 

+Cleveland,  Ohio — The  contract  for  the  construction  of  an 
addition  to  the  plant  of  the  Electric  Welding  Co.,  2206  Clark- 
wood  Ave.,  has  been  awarded  to  L.  A.  DAUTEL  &  SONS  CO., 
5710    Hough    Ave.      Estimated    cost,    $16,000. 

Cleveland.  Ohio — The  National  Acme  Manufacturing  Co.  is 
having  plans  prepared  for  the  construction  of  a  factory  on 
Santon  Ave.      Estimated   cost,   $123,000. 

Cleveland,  Ohio — Preliminary  plans  are  being  prepared 
for  the  construction  of  a  four-story,  200x322-ft.  factory  for 
the  Richman  Bros.  Co.,  1299  West  Ninth  St.  Estimated  cost, 
t300,000. 

Lima.  Ohio — The  National  Peat  Refining  Co.  will  construct 
a  $20,000  refinery. 

Sprinslield.  Ohio — The  Elwood  Myers  Co.  contemplates  the 
construction  of  a  two-story  addition  to  its  plant  on  Main  St. 

Tippecanoe  City,  Ohio — The  Atlas  Portland  Cement  Co. 
plans  to  construct  a  plant  having  a  capacity  of  5000  bbl.  of 
cement  per  day.     Estimated  cost,   $1,000,000. 

Yoonsstown,  Ohio — The  Republic  Iron  &  Steel  Co.  is  hav- 
ing plans  prepared  for  the  construction  of  a  benzol  plant. 
Estimated    cost,    $300,000. 

Kvansville.  Ind. — The  Crescent  Stove  Co.  plans  to  con- 
struct an  addition  to  its  plant.      Estimated  cost,   $50,000. 

MLshavraka,  Ind. — The  Mishawaka  Woolen  Mfg.  Co.  plans  to 
construct   two   factory   buildings.      Estimated   cost,    $500,000. 

+Detroit,  Mich. — Contracts  for  the  construction  of  a  four- 
storv,  reinforced-concrete  warehouse  for  the  Endicott  Johnson 
Co.  "have  been  awarded  as  follows:  M.  I.  FORD,  Bingham- 
ton,  N.  Y.,  concrete  and  cement  work:  FRANK  E.  WHITTE- 
MORE,  Lestershire,  N.  Y.,  foundation  work:  N.  P.  BRINK, 
Binghamton.    structural    steel.      Estimated    cost,    $150,000. 

Chicaeo,  III. — Paul  Gerhardt  is  preparing  plans  for  the  con- 
struction of  a  five-storv,  lOOxlOO-ft.  warehouse  at  218  West 
Ohio   St.    for    Carl   JIarty.      Estimated    cost,    $150,000, 

+Chlcaeo,  111. — The  contract  for  the  construction  of  a  four- 
story,  50x93-ft.  factory  at  Harrison  and  Fifth  Ave.  for  J.  & 
B.  Moos,  has  been  awarded  to  the  SOLOMON-WATERTON 
CONSTRUCTION  CO.,  343  S.  Dearborn  St.,  at  $40,000. 

Chicago,  ni. — Marshall  Field  &  Co.,  22  East  Washington 
St.,  is  having  plans  prepared  by  William  Ernest  Walker,  Arch., 
38  South  Dearborn  St.,  for  the  construction  of  an  addition  to 
its  garage  at  434"  Ravenswood  Ave.  The  estimated  cost  is 
$20,000. 

De  Pere.  '\Vi>i. — The  Western  Steel  &  Iron  Works  has  had 
plans  prepared  for  the  construction  of  a  two-story  brick  ad- 
dition   on    Main   Ave. 

Milwaukee.  WIh.— Plans  have  been  prepared  for  the  con- 
struction of  an  addition  to  the  shoe  factory  on  East  Water 
St.   for  R.  Weyenberg.     Estimated  cost,   $80,000. 

Faribaiiit.  Minn. — According  to  press  reports,  the  Faribault 
Packing  &  Provision  Co.  plans  to  construct  a  packing  plant. 
Estimated  cost.   $500,000. 

+Minneapoli!<.  Minn. — The  S.  R.  .'^ikes  Co.  has  awarded  the 
contract  for  the  construction  of  a  three-story  factory  to 
EI>SON-WILI.,IAMS,   830   Hennepin    Ave.,   Minneapolis,   Minn. 

KanMan  City.  Mo.^ — E.  C.  Soov,  Pres.  of  the  Kansas  City 
Hay  Press  Co.,  Eighth  and  Mill  St.,  will  construct  a  100x160- 
ft.  garage  and  machine  shop.     The  estimated  cost  is  $15,000. 

San  Antonio.  Tex. — The  Linnartz  &  Frey  Co.  -will  construct 
a  fireproof  warehouse  at  Dakota  and  W^alnut  St.  Estimated 
cost,  $15,000. 

♦  Seattle.  Wanh. — R.  W.  Pridham,  "White  Bldg.,  has  awarded 
the  contract  for  constructing  the  first  unit  of  a  paper  board 
factorv  to  H.  D.  STEWART.  .American  Bank  Bldg.,  at  $55,000. 
The   entire   plant   will   cost  $140,000. 

Seattle,  VVanh. — Bids  will  he  received  until  1:30  p.m..  Mar. 
24,  by  the  Port  Commission  for  the  construction  of  a  fish  and 
ice  storage  building  at  What<-om  Ave.  and  Spokane  St.  Esti- 
mated   cost,    $50,000.      Noted    Mar.    4. 

Tacoma.  Wnnh.— Henrv  Hewitt,  Jr.,  and  D.  D.  Bleyker  con- 
template the  construction  of  a  plant  for  the  manufacture  of 
writing    paper.      Estimated    cost,    $300,000. 

Armona.  Calif. — Preliminary  plans  are  being  prepared  for 
the  construction  of  a  packing  plant  for  the  Kings  County 
Parking  Co.      Kstlniated   cost.   $-5jr>00. 

+I,oii  AniceleH,  fnlif.^The  contract  for  the  construction  of 
a  factory  on  East  KIghth  St.  for  the  Oeneral  Chemical  Co. 
has  been  awarded  to  the  DAVIDSON  CONSTRPCTTON  CO.. 
Ifith  and   Tennessee  St..   at   $14,000.      Noted    Veh.   18. 

San  Fernando,  Calif. — The  San  Fernando  Heights  I.emon 
Co.  la  having  plans  prepared  bv  H.  J.  Knauer,  441  Wesley 
Roberts  P.ldg..  I/os  Angeles,  Calif.,  foi-  the  construction  of  a 
SOxl72-ft.    packing  plant.      Estimated   cost,   $12,000, 

San  FrnnclHco.  Calif. — O'Brien  Bros.,  Arch.,  Is  preparing 
plans  for  the  construction  of  an  addition  to  a  garage  at  Bush 
and  Taylor  St.  for  Dolson  Si  Anderson.  Estimated  cost,  $25,- 
000. 

♦San  Frnncliieo.  Calif. — The  Western  Sugar  Refining  Co. 
has  awarded  the  contract  for  thf  structiual  steel  work  on 
lt.«  proposed  factory  to  the  (JOI.DKN  WKST  IRON  WORKS, 
nt    $5R  75    per    ton        Noted    Dec.    31    and    Jan     21 

Knmllton,  Ont.  -The  I'nlted  States  Horse  Shoe  Co.,  Erie, 
Penn.  <'ont<'mi)lii  les  the  construction  of  a  plant  In  Hamilton. 
Kstlmated   cost.    $125,000 

F  F,  I)  F  H  \  I.    «i  O  V  K  It  ^  M  F,  N  T    \\  O II K 

lliilhllnic  Portland,  Maine-  Plils  will  lii>  received  by  Oscar 
W. •ml. -roth.  HiipiTV.  Arch..  Washington,  D.  C.  for  the  construc- 
tion of  the  Mteerdge  liarriicks  and  stortthouse  for  the  T'.  S. 
fliiarnntine   station    nt    Portland. 

Tout  Omce  Oreennelfl.  MiiNs,-  HIds  were  received  for  the 
ronslriictlon  of  a  post  olllce  nt  flreenfield,  (n)  llniestonp,  fh) 
nandstoni',  mh  follows  ronixTS  Bros.  Co.  New  York,  fa)  $<>2.- 
710,  n>)  $63  710  Daniel  O'Connell  Sons.  Ilolvoke,  Mass..  (a> 
185. 27S,  fb)  $88,121;  ChnrleK  W.  Wright.  I.ynn,  Mass.,  <a) 
$73,!>3»:    Jnmen    Miles    ft    Son    Co.,    Worcester,   Mnna.,    (n)    $71.- 


747,  (b)  $72,447;  C.  M.  Leach,  Boston,  Mass.,  (a)  $77,873,  (b) 
$79,673;  Sarubbi  Building  &  Construction  Co.,  Springfield, 
Mass.,  (a)  $82,000,  (b)  $S2,000;  Louis  P.  Fluhrer  Co.,  New 
York,  (a)  $67,500;  Thomas  "W.  Cissel,  Wooster,  Ohio,  (a) 
$39,000,  (b)  $62,000:  Westchester  Engineering  Co.,  White 
Plains,  N.  Y.,  (a)  $59,661,  (b)  $63,000;  W.  H.  Fissell  &  Co., 
New  York  (a)  $60,400,  (b)  $62,900;  E.  T.  Abbott  Construction 
Co,  New  York,  (a)  $66,500,  (b)  $68,300;  Charles  E.  Currier 
Co.,  Boston.  Mass.,  (a)  $60,900,  (b)  $61,300;  Damon  &  Bout- 
well,  Fitchburg,  Mass.,  (a)  $84,270,  (b)  $85,195;  H.  L.  Hem- 
enwav  Co..  Boston,  Mass,  (a)  $64,973,  (b)  $65,973;  Horton  & 
Heme'nwav.  Boston,  Mass.,  (a)  $64,688;  Woodbury  &  Leigh- 
ton,    Boston,    Mass,     (a)     $66,970.       Noted    Feb.    11. 

Structural  Steel — Newport.  R.  I. — The  following  are  the 
bidders  for  furnishing  and  erecting  2,050,000  lb.  of  steel  at  the 
Newport  torpedo  factory,  price  being  per  lb.:  Phoenix  Bridge 
Co.,  0.0234c.;  Belmont  Iron  Works,  0.0244c.;  Lewis  Shoe- 
maker &  Co.,  0.0249c.;  McClintic-Marshall  Co.,  0.0233c.;  Dar- 
ling-Slade  Construction  Co.,  0.0261c.;  Milliken  Bros.,  Inc., 
0.0264c.;  Riter-Conlev  Mfg.  Co.,  0.02723c.;  New  England  Struct- 
ural Steel  Co.,  0.02S4C. ;  Pittsburgh-Des  Moines  Steel  Co., 
0.0295c.;  American  Bridge  Co,  0.0305c.;   Penn  Steel  Co.,  0.0285c. 

+Post  Office — Danbury,  Conn. — The  contract  for  the  con- 
struction of  a  post  office  at  Danbury  has  been  awarded  to 
the  CHARLES  McCAUL  CO.,  Philadelphia,  Penn.,  at  $61,900. 
Noted   Sept.    24   and   Nov.    12. 

Earthnork — New  London.  Conn. — The  following  are  the 
bids  received  for  bank  revetment  on  the  Connecticut  River; 
Frederick  S.  Wardwell.  Stamford,  Conn.,  $25,510;  Daniel 
O'Conneirs  Sons,  480  Hampden  St.,  Holyoke.  Mass.,  $16,770; 
C.  R.  Simpson,  170  Bioadway,  New  York,  N.  Y.,  $30,060;  Pier- 
son  Engineering  &  Construction  Co.,  Hartford,  Conn.,  $26,300; 
A.  C.  Sternberg.  West  Hartford,  Conn.,  $19,990;  Ralph  M. 
Brown,  62  William  St.,  New  York,  $20,780;  Estate  of  John 
Beattie.  Leete  Island,  Conn.,  $17,100;  Elmer  H.  Brown,  Hemp- 
stead, N.  Y.,  $32,300;  Olsen  &  Klavens,  336  61st  St.,  Brooklyn, 
N.  Y.,  $16,090;  E.  S.  Belden  &  Sons,  217  Laurel  St.,  Hartford, 
Conn.,    $21,490.      Noted    Feb.    4. 

-^Dredging — Buffalo,  N.  Y. — Bids  will  be  received  until 
11  a.m.,  Apr.  15,  by  Col.  J.  G.  Warren,  Federal  Bldg.,  Buffalo, 
for  dredging  in  Niagara   River. 

-^Supplies — New  York,  N.  Y. —  (Governors  Island) — Bids 
will  be  received  until  11  a.m.,  Apr.  14,  by  the  Department 
Quartermaster,  for  furnishing  forage  and  straw  (three 
months'  and  a  year's  supply)  and  fuel,  gasoline,  mineral  oil, 
beef   and   mutton. 

Steel  Tanks — New  York,  N.  Y. — The  following  are  the 
bids  received  by  Col.  S.  ^V.  Roessler,  Army  Bldg.,  New  York, 
for  furnishing  at  the  manufacturers  plant,  20  steel  tanks: 
Standard  Gas  Power  Corporation  $12,000;  Theodore  Smith  & 
Sons  Co.,  $9625;  Franklin  Machine  &  Steam  Boiler  Works, 
$9997;  M.  H.  Treadwell  Co..  $8900;  S.  Freeman  &  Sons  Mfg.  Co., 
$7300:  Lake  Erie  Boiler  Works,  $9600;  Steacv  Schmidt  Mfg. 
Co..  $7850:  Turl  Iron  &  Car  Co.,  Inc.,  $8950;  Robert  S.  Hall, 
Warren,  Penn.,  $6520;  James  Loppon  Mfg.  Co.,  $8746;  Ruemmli 
Dawley  Mfg.  Co..  $7625;  Cruse  Temper  Co.,  $8000;  The  Ohio  Co., 
$9876;  A.  D.  Granger  Co.,  $8425;  Coltesville  Boiler  Works, 
$9760;  D.  B.  M.  Dillon  Boiler  Works,  $11,130;  McAllenan  Bros. 
Co.,  $7961;  Standard  Boiler  Plate  &  Iron  Co.,  $7600. 

+*C'enient — New  York,  N.  Y. — The  contract  for  furnishing 
and  delivering  32,000  bbl.  of  American  cement  has  been  award- 
ed to  the  ALPHA  PORTLAND  CEMENT  CO.,  Easton.  Penn. 
Noted   Feb.   18  and   Mar.   4. 

♦^Dredging — Portchester,  N.  Y. — The  contract  for  dredg- 
ing in  Portchester  Harbor  has  been  awarded  to  JOHN  H. 
SEEI.Y.  at  31c.  per  cu.yd.,  scow  measurement.  Noted  Feb.  18 
and    Feb.    25. 

Kxperiment  Station — Pittsburgh.  Penn. — Bids  were  received 
for  the  construction  and  mechanical  equipment  for  the  ex- 
periment station  of  the  Bureau  of  Mines,  Pittsburgh,  as  fol- 
lows: Construction,  (a)  clearing  site  and  necessary  e.xca- 
vation:  (b)  construction  proper:  George  B.  AVills  &  Co.,  New 
York,  (a)  $43,000,  (b)  $257,922;  Bothwell  &  Carson,  Pittsburgh, 
(a)  $47,000;  John  F.  Casey  Co.,  Pittsburgh,  (a)  $29,200;  Irwin 
&  Leighton,  Philadelphia,  Penn.,  (a)  $38,400,  (b)  $264,400; 
Golden  &  Crick,  Pittsburgh,  (b)  $315,205;  George  A.  Fuller  Co., 
New  York,  (a)  $44,000,  (b)  $309,464;  David  T.  Riffle,  Pittsburgh, 
(a)  $43,269,  (b)  $342,552;  C.  A.  Riffle,  Pittsburgh,  (a)  $27,242: 
James  L.  Stuart.  Pittsburgh,  (a)  $38,000.  (b)  $330,400;  Con- 
ners  Bros.  Co.,  Lowell,  Mass.,  (a)  $54,800,  (b)  $289,450.  both 
$339,450;  George  Hogg  Co.,  Pittsburgh,  (a)  $36,411,  (b)  $304,- 
6S3:  Henry  Shenk  Co.,  Pittsburgh,  (a)  $39,000.  (b)  $309,399; 
Thomi>son-Starrett  Co.,  New  York,  (b)  $317,000;  Booth  &  FUnn, 
Ltd.,  Pittsburgh,  (a)  $4S,.SS4;  I^athrop,  Shea  &  Henwood  Co., 
Scranton,  (a)  $59,300;  W.  G.  Costln,  Pittsburgh,  (a)  $37,800; 
For  the  mechanical  equipment,  bids  were  as  follows:  W.  G. 
Cornell  Co.,  Washington,  D.  C,  $6.3,795;  S.  Faith  &  Co..  Phila- 
delphia, $71,773;  Standard  Engineering  Co..  Washington,  D.  C 
$67,150;  Thompson-Starrett  Co.,  New  York,  $76,770;  Chris  Irv- 
ing IMumbing  &  Heating  Co.,  Denver,  Colo.,  $78,656;  John  W. 
Danforth  Co..  Buffalo,  N.  Y.,  $72,847;  Fitzpatrlck  &  Hoepfner, 
Columbus,  Ohio.  $72,688;  Hanlev-Casev  Mechanical  Equipment 
Co.,    Chicago.    111.,    $63,900. 

♦  Hrlflge — Washington.  D.  C. — The  contract  for  aubstltutlnir 
n  through  span  for  deck  span  In  the  Penn.  Ave.  bridge 
across  the  Anacostia  Ulver,  has  been  awarded  to  the  PENN 
BRIDGE  CO.,  Beaver  Falls,  Penn..  at  $6780.  Noted  Jan.  21  and 
Feb.    25. 

+«'emeut  Washington,  D.  C. — The  following  contracts 
have  been  awardi'il  bv  the  V.  S.  Reclamation  Service  for  fur- 
tilshlng  cement  at  Its  various  projects:  COLOR.VDO  PORT- 
LAND GKMKNT  CO..  Denver,  Colo.,  1500  bbl.,  for  Grand  and 
rnconipahgre  i>r..|..(ts,  Colo.,  at  $1  per  bbl.;  INTKUNATIONAL 
PORTLAND  nO.MKNT  CO.,  Spokane,  Wash.,  10,000  bbl.  for  use 
on  Okanogan  and  Yakima  Storage  projects.  Wash.,  and  I'nwi- 
tllla  project.  Ore.,  at  $1.18;  LKMIGll  PORTLAND  Cl-JMKNT 
GO..  Allentown,  Penn..  6000  bbl.  for  Flatheail  project,  Mont., 
and  SmniVHlde  prolect.  Wash.,  nt  $1;  PACIFIC  PORTTiAND 
(-K.MKNT  ro.,  San  ^•'rnnclsco.  CnUf,.  1300  bbl.  for  Klamath  and 
orland  i.iolects,  Calif.,  at  $1,10;  TIIRKK  FORKS  PORTLAND 
GKMKNT  CO..  Oirden.  Flab.  11.000  bbl.  for  projects  In  Mon- 
iMiiM.  lit  $1,20:  I'NION  POKTLAND  CKMFNT  CO.,  Ogdon.  I'tah, 
2  1  000  bbl  for  Boise  and  Minidoka  projects,  Idjtho,  and  Straw- 
berry  Valley   protect,   IMnh.    nt   $1.10. 
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llra«lni(  •«>»lriii  WMKhliiKlon.  O,  C— niiln  worn  ir.olvail 
Mm.  la  1>V  Iho  «nininlr.r.l.>iit>iH  nt  llli'  TUntllrl  of  Cnluinl.ln  for 
lliMliilllllK  u  IwiitliiK  iiiul  vonllliitlhK  xvHtolii  111  .•onii.Mlloii  with 
tli«  i.T..ii»liinll..n  ..r  lli«  W.itloin  IIIkIi  S.Ii.m.I.  i>h  fi.llowH: 
M..0111.I1  VriitllMtliiK  I'o.  :i<l  <•lim.li  S I  .  NfW  ^  "i  Ij.  »l'i",-  ' 
ItlKKH  Jli.atliiK  »'".  '""  H  «'•■  N  W.  \ViiKliliiKtoii.  I).  (  ..  »IS.. 
IT,      liotKill     n.-alliltt    Co..    Kolrolt.    Mlrh..     llT.HfiS;    \V.    <».    <'oi- 


iirli  fo..  Soiilli.TH  ni.lii.."  WliNhlliKtoii.  1>.  IV,  $H.740.  Noti«.l 
Nov.    f.    mill    I'oo     :i 

tirndlnu-WiiKhlnKton,  IV  C  HI.Ik  w.-ir  r.u-.lv.«l  for 
KriulInK  iirlnlii  Htr.-riH  In  Iho  Dlitlrlil.  Ilw  work  iinKn-Kiil- 
riitt  alioiil  no. 000  fu  yil..  im  followii;  fh<'Hiil">iiUi'  1 'oiimI  rin-lloii 
Co.  ChoHuiu'uko.  Mil..  3r.(v:  lliirprr  A  VoIkIu,  ai'XiO. ;  Wiirn-n 
y  llroiilioi-  (■'o..  2'.'iv:  tlcorKi'  llvnimi,  V.H-  ,  Wlllimn  K  «'iihIi. 
f.,s.-  :  11.  1"  n.<n.lv.  Norfolk.  Vn  .  34 '.j.-;  (1.  It  Miill.-ii  Co.  27T4<-  : 
K.lwiir.l  (!  tUliiiiiH'l.  .Tic  ;  K.  H.  HriiHuimi.  Iliillliiiori'.  Mil..  33c. 
AlioM-  l.l.l.l.-r«  ;ir«5  of  WiinhliiKton  iiiiIchm  olhorwldc  micclllcil. 
Not.Ml    Mar.     11 

llrtnliiliiir  Wnll-  WnHhlnKton.  P.  C  — H1<1»  wct«  rocolv.vl 
for  till'  coii.structloii  of  11  ri-liilnlii|.T  wiiU  uIoiik  tin-  wo»t  (Ifith 
.St.)  Hl.lc  of  the  Mcrl.llmi  Mill  Piiik  lictwccii  W  iiixl  KuclUI 
SI.  N  \V  .  a»  rolloxvH  Niitlomil  I-'ouikIiiIIoii  *  KiiKlnrcrliiK 
Co.  I'lcv.lmul.  Ohio.  $:4,li)0;  KciiniMly-Cmniilioll  Co..  2.'i()4 
IrvliiK  St.  $23.4:.'.;  Krc.l  Kr.w.  Inc.  Woodwiird  HIiIk  ,  »24.- 
795:  W.  II  McCrjiv.  Hon. I  HI.Ik  .  $2I.C.0i»;  U.  J  lU-iill  Con- 
Btrucllon  Co.,  734  l.'.th  St..  $23.fi4;>;  DiivIk  Coimtriictloii  Co.. 
I'Mlon  Trust  HIiIb..  J32.7r.7;  Arthur  L.  Siiillh.  Woo.lwuril 
HlilK,  $2;>.(!72:  Hovlo-KohorlHoii  Con.Htructloii  Co.  I41fi  II  St.. 
N.  W..  $23,397.  All  of  tho  iihovo  liidilLMfi  aro  of  Washiiintoii 
unlcii.i   othcrwi.so   Hiiccltlcil.      Noted    Kcb.    11. 

+Uull<lliiK — AilliiKtoii.  V:i. — Th<>  contrncl  for  fuinishlnK  the 
iiiarhic  f.'i'  Ilic  AiliiiKlon  iiicniorial  Iiuk  licon  awarilod  to  thi- 
VKK.MONT  M  AKItl.lO  Co..  Proctor.  Vt.  Tho  loiilract  price  Ih 
ilio\it    $;.'.i>.000.      .Nolc.l   Nov.    19.    IUM-.    24    an. I    Pel).    IS. 

4inrlinKr  Iiiclnprn4«r  Norfolk.  Va  -  HI.Ih  will  be  received 
until  M.ir.  30  l>v  the  Hurcau  of  Supiillos  and  Accounts,  Navy 
lioiil..  W.i.«lilnKton.  n.  C.  for  constructing  n  ^nrhnKe  Incin- 
erator   at    tho    Navy    Yar<l.    Norfolk. 

'ADredicInK — WIliiiiiiKton.  X.  C. — nids  have  been  received 
for  drcddinK  (at  Neuso  lUvor.  (b)  waterway.  Pamlico  Souml 
to  iseatifort  Inlot.  (c)  harbor  at  Hcnuforl.  Prices  are  jior 
cu.vil..  as  follow.x;  Simons-Ma vrant  Co..  Charleston.  S.  C.  (a) 
Ifi.Sc.  (b)  ItJ.Sc,  (c)  30c.;  Coastwise  DredglnK  Co.,  Norfolk.  Va., 
(a)  13.9c..  (b)  13.9c.;  Norfolk  l>redBlnK  Co.,  Norfolk,  Va., 
l.'..69c. :  RIcards  lirciltiintj  Co..  Philadelphia.  Penn.,  (a)  14.5c.. 
.1.)    lO.Sc.    (c)    12. Sc.     iioted   K.b.   11. 

+*Jr«tr  Conntructlon — .Savannah.  Ca. — The  contract  for 
placing  stono  in  Jcttv  at  .Savannah  Harbor  h.Ts  been  awarded 
to   H.   S.    SAL..\S.   Savannah.    C.a..    at    $79,600.      Noted    Jan.    28. 

'A'Stonr — New  Orleans.  1-a. — Bids  will  he  received  until  11 
.1  ni..  Apr.  13.  by  MaJ.  Kdward  H.  Schulz.  l'.  S.  Engineer  Ofllce. 
New  Orleans,  for  furnishing'  and  delivering  about  10.000  cu.yd. 
«>f  stone  at  South  Pass  and  Southwest  Pass,    Mississippi  River. 

Knrthwork — New  Orleans.  T..a. — Rids  will  be  received  until 
11  a.m..  Mar.  25.  by  Maj.  AV.  (J.  Caples.  I".  S.  lOnpineer  Office, 
New  Orleans,  for  constructing  about  309.000  cu.yd.  of  earth- 
work  In   the  Lower  Tensas  and   Atchafalaya  levee   districts. 

Pout  Ollioe — CovinKton.  Tenn. — The  followinK  are  the  bids 
receive.l  for  the  construction  of  the  post  ofTice  at  Covington, 
(a)  using  limestone  f.ir  all  stonework,  except  where  granite 
is  required,  (b)  using  sandstone  for  all  stonework,  except 
where  granite  is  reiiuired:  Coorge  \V.  Stiles  Construction  Co., 
Chicago,  111.,  (a)  $3fi..'')nO;  .1.  I>.  Crouse.  C,reenst>oro.  N.  C.  (a) 
$37,990.  (b)  $38,490;  Colonial  Construction  .fc  Supply  Co.,  Char- 
lottesville. Va..  (a>  $38,279;  Rogers  &  Kaiser.  Chicago,  111.,  (al 
$38,422.  (b)  $39,500;  Algernon  Rlair.  Montgomery,  Ala.,  (a) 
$38,472.  (b)   $40,000;  Potter's  I^umber  Co..  Kast  Liverpool.  Ohio. 

(a)  $38,700.  Newport  Contracting  .fc  Kngineering  Co..  New- 
port News,  Va.,  (a)  $39,193;  U.  S.  Moore.  LaFayette,  Ind.,  (a) 
$39,554.  (b)  $40,444;  AV.  H.  Kissell  H  Co..  New  York,  N.  Y..  (a) 
$39,990.  (b)  $40,990:  V.  E.  Tavlor.  Huntington.  W.  Va..  (a)  $40.- 
350:  Mavben  &  Freuchtel.  Gadsden.  Ala.,  (a)  $40,504,  (b)  $41,- 
000:  E.  T.  Abbott  Construction  Co..  New  York.  N.  Y.  (a)  $41,- 
500,   (b)   $42,000;  Thomas  AV.  Cissel,  AVooster,  Ohio,   (a)   $41,760. 

(b)  $42,850;  Oeorge  Hinchliff  Co..  Chicago,  III.,  (a)  $42,690. 
Noted    Jan.     14. 

■*Ste*I  (inteH — Nashville.  Tenn. — Bids  will  be  received  until 
11  a.m..  Apr.  12.  by  Maj.  H.  Burgess.  T.  S.  Engineer  Office. 
Nashville,  for  the  construction  and  erection  of  steel  gates  for 
locks  B  and  C,  Cumberland  River.   ' 

PoHt  Office — Alliance,  Ohio — Bids  were  received  for  the 
construction  of  a  post  office  at  Alliance,  (a)  limestone,  (b) 
sandstone,  as  follows:  Ohio  Building  &  Construction  Co.. 
Cincinnati.  Ohio,  (a)  $89,575,  (b)  $89,990:  M.  A'eager  &  Sons, 
Danville.  III.,  (a)  $90,969.  (b)  $91,769;  R.  S.  Moore,  LaFavette, 
Ind.,  (a)  $85,575,  (b)  $86,349;  John  G.  Unkefer  &-  Co..  Mi- 
nerva, Ohio,  (a)  $89,525,  (b)  $90,275;  J.  G.  Rogers  Co.,  Moores- 
town,  N.  J.,  (a)  $94,250.  (b)  $95,370;  AA'illiam  H.  Kissell,  New 
York,  (a)  $84,900.  (b)  $86,500;  Potter's  Lumber  Co..  East 
Liverpool,  Ohio,  (a)  $86,345,  (b)  $87,000;  Torbert  Construc- 
tion Co..  Hampton.  A'a.,  (a)  $91,275,  (b)  $92,250;  James  De- 
vault.  Canton,  Ohio,  (a)  $94,873.  (b)  $95,750;  Charles  AV.  Gin- 
dele  Co.,  Chicago,  III.,  fa)  $84,000,  (b)  $84,600;  James  I. 
Barnes,  Louansiiort.  Ind..  (a)  $98,110.  (b)  $98,355;  Thomas 
AV.  Cissel,  AVooster.  Ohio,  (a)  $93,968.  (b)  $94,742;  E.  T. 
.\bbott  Construction  Co.,  New  A'ork,  ra)  $77,500,  (b)  $77,950; 
K.  Schellenburg.  Pittsburgh.  Penn..  (a)  $82,000.  (b)  $83,000: 
J.  L.  Crouse.  Greensboro.  N.  C,  (a)  $89,704,  (b)  $90,354.  Noted 
Jan.   21. 

♦♦Towboatu — Cincinnati,  Ohio — The  contract  for  con- 
structing and  delivering  two  steel  hull  sternwheel  towboats 
has  been  awarded  to  the  CHARLES  BARNES  CO..  Cincinnati, 
Ohio,   at  $42,789.      Noted   Jan.   28   and    Mar.    4. 

Foci  Flata  and  narRe — Cincinnati.  Ohio — The  following  are 
the  bids  received  for  constructing  and  delivering  two  steel 
fuel  flats.  Nns.  IS  and  19  and  one  steel  barge  No.  15:  Pitts- 
burgh Des  Moin.s  Stei'I  Co..  Pittsburgh.  Penn..  (a)  for  two 
fuel  flats,  delivered  at  Cincinnati.  $7743.  (b)  for  one  barge 
delivered  at  Cincinnati.  $7509.  (c)  for  two  fuel  flats  delivered 
at  bidders'  yards.  $7543.  (d)  for  one  barge,  delivered  at  bid- 
ders' yards.  $7309:  Dubuque  Boat  &  Boiler  AVorks.  Dubuque. 
Iowa,  (a)  $7142.  (b)  $7509.  (c)  $6902.  fd)  $6SS2:  Alllwaukee 
Bridge   Co.,   Milwaukee.    AVls.,    (a)    $8997.    (b)    $8745:    Charles 


HogPWuId    Co.,    New    Albany.    Ind..    (a)    $7(tfl9.    fb)    $76 99,    (c> 

i771»».  (d)  $7B»ll;  llnrlmuti-(Jr«IIInK  <;o.,  Green  Hay,  AVIh..  (u) 
SlHIi^  (b)  $Hlnll.  (c)  |7nHr..  (d)  $frtor.:  Ito.k  inland  HrldK.;  & 
ron  XVorkKj  Hock  Nlutid.  III.,  (a)  $h4B0,  <l.)  $8450,  (<•)  }H2r,0, 
(d)  »82r.O;  f'Mwiird  J.  Howard.  JefrerMonvUl.-.  Ind.,  (a)  $7993. 
(li)  $7349.  le)  $7918,  (d)  $7274,  Anierlciin  Hrldge  Co..  Clnelri- 
natl.    (a)    $7850,    (It)    $7600,    (c)    $7000,    (d)    $7350.      Noted    K.b.    4. 

^roat  «»mer  Tlllln.  Ohio-  The  contract  for  Iho  eonHtru<'. 
Hon  of  II  pout  olll.e  111  Tlllln  has  be.n  awar.led  to  the  (,OLO. 
NIAL  CoNSTIircTKi.N  *  SIPPLV  CO.,  CharloltOMVllI"-,  \  a, 
at    $71,916.      Nole.l    I  lee.    17    ami    I'el,     18. 

Ilrniodrllnic  IViiit  Ofllrr,  «'nur<hoiiHr  and  ('UM<»mhou«r- 
Tole.lo,  Ohio  Hl.lH  will  be  received  uiilll  3  l>,m..  Apr.  23  bj 
Os.'ar  W.ii.l.-rolh,  Siiperv.  Ar<-h.,  Tre.iMury  Dept.,  AVaMhlng 
ton,     1>.     C.     for     I  be     exteiislon.     remodeling,    etc.,     of     the     poH 


coiiil house    anil    euMtoiiiliouMi'    at    Toledo. 


poHt 


I-'lr  'I'Imhrr  .MiehlKan  -The  followliiK  are  the  bIdH  received 
for  furiiiHliIng  Mr  lliiiber  for  river  and  harbor  work  at  Ontona- 
gon. Graiiil  .Marals  and  K.'eweeiiaw  Point.  .Mich.:  Martin 
Bros..  Dulutli.  Minn..  $6262;  Waril  Lumber  Co..  I.,yiiehburg,  Va., 
$25,830;  Coiev  Pros.  Lumber  Co.,  Superior,  Wis.,  $6262;  James 
Prvor    &    Son,     Iloughlon.     Mich..    $6614;    J.    O.    NesMen    Lumber 

f^.'        iti.i -..        Ill  »fitrT.      ^1         l.^ll....      O.      It,.,.         Tr...  Ititfff.ln        V        V 


Lumber  Co.,  Portland,  Ore,  Ji.zi.z;  wniie  ^stur  i..umoer  \..o., 
AVhItes.  AVash..  $6347;  Eatonville  Lumber  Co..  Tacoma,  AVash., 
$6575;  Charles  L.  .Spaulding  Logging  Co.,  Porll.ind.  Ore..  $6449; 
Kevstonc  I..uinber  Co..  Minneai.olis.  .Minn..  $704  5;  Paciflc  States 
Lumber  Co.,  Tacoma.  AVash..  $7427;  AVoodruff  I.,umber  Co., 
Duluth.  Minn..  $6215;  I'aclflc  Fir  Co..  .Seattle,  AVash..  $6849. 
Hills  were  opened  bv  Maj.  E.  D.  I'eek,  U.  S.  Engineer  office, 
Duluth.    Minn. 

Tout  <»nic-e — Miles  Citv,  Mont. — The  following  are  the  bids 
received  for-  constructing  tho  post  office  at  Miles  City,  (a) 
using  limestone  for  all  exterior  stonework,  except  where 
granite  Is  required,  the  building  to  be  stone-faced  design,  (b) 
using  sandstone  for  all  exterior  stonework,  except  where 
granite  Is  re<iuirpd.  the  building  to  be  .itone-faced  design,  (c) 
using  limestone  for  all  exterior  stonework,  except  where  gran- 
ite Is  required,  tho  building  to  be  of  the  brick-faced  design 
with  stone  trimmings,  (d)  using  sandstone  for  all  e;(terior 
stonework,  except  where  granite  is  required,  the  building  to 
be  of  the  brick  faced  design  with  stone  trimmings:  Hiram 
Llovd  Building  *  Construction  Co.,  Odd  F<-llows  Bldg.,  St. 
Lou"i.s.  Mo.,  (a)  $92,517,  (b)  $98,517.  fc)  $85,517.  (d)  $89,517; 
Grav  Construction  Co..  AA'atertown.  .S.  D..  (a)  $94,177,  (b)  $108.- 
990,"  (c)  $89,302,  (d)  $96,487;  AVilliam  O'Neill  &  Son  Co.,  Fari- 
bault, Minn.,  (a)  $94,785.  (c)  $92,285;  Campbell  Building  Co.,  of 
ITtah.  .Salt  Lake  Citv,  T"tah,  (a)  $96,938.  (b)  $107,000,  (c)  $93.- 
000.  rd)  $97.00;  John  Lauritzen.  Fergus  Falls.  Minn.,  fa)  $96.- 
990.  (c)  $91,990.  I'^rank  L.  Johnson  &  Co.,  Duluth.  Minn.,  (a) 
$97,046,  (b)  $103,946,  (c)  $93,096.  (d)  $95,496;  Olson  &  Johnson 
Co..  Missoula.  Mont.,  Ca)  $99,285,  (b)  $103,885,  (c)  $94,650.  (d) 
$97,800:  Sound  Construction  &  Engineering  Co..  .Seattle.  Wash., 
(a)   $100,193.    (b)   $101,693.    fc)   $93,548,    fd)   $94,548;   J.   H._  AAMese, 


+ncniodeling  nnilding — St.  Louis.  Mo. — The  contract  for 
the  ((instruction  of  an  extension  to  the  custom  house  at  St. 
Louis,  Mo.,  has  been  awarded  to  the  AVHAHTON  BUILDING  & 
STTPPLY'  CO.,   St.   Ijouis,   Mo.     Noted  Dec.   17  and  Jan.   28. 

PoHt  Offloe  and  Court  House — Lawton.  Okla. — Bids  were 
received  for  the  construction  of  a  post  office  and  court  house 
at  Lawton,  fa)  light-colored  limestone,  fb)  light-colored  sand- 
stone, fc)  Oklahoma  limestone,  as  follows:  Thomas  A\".  Cissel, 
AVooster,  Ohio,  (a)  $132,497.  fb)  $140,000;  R.  S.  Moore,  LaFay- 
ette, Ind.,  fa)  $121,946:  Hiram  Lloyd  Bldg.  &  Construction 
Co..  St.  Loui.s,  Mo.,  (a)  $129,917.  fb)  $133,917.  (c)  $131,917;  M. 
Yeager  &  Sons.  Danville,  III.,  fa)  $123,835.  fb)  $128,335.  fc) 
$125,971:  King  Lumber  Co..  Charlottesville.  A'^a..  (a)  $149,300. 
(b)  $139,100.  (c)  $179,700:  Campbell  Building  Co..  Salt  Lake 
Citv.  rtah.  fa)  $120,500.  fb)  $134,000;  George  A.  Shaul.  Seneca 
Falls.  Kan.,  fa)  $129,352:  Kreipke-Schaf.r  Construction  Co.. 
El  Reno,  Okla.,  (a)  $152,219;  A^olnev  T.  Tavlor,  Huntington, 
AA'.  A'a..  (a)  $147,000.  (b)  $155,000:  Dieter  &  AA'enzel  Construc- 
tion Co..  AA'ichita,  Kan.,  la)  $124,727:  AA'  D.  I>ovell,  Minne- 
apolis, Minn.,  (a)  $130,000;  AVilliam  O'Neill  &  Son  Co.,  Fari- 
bault. Minn.,  fa)  $123,340:  R.  P.  Farnsworth  &  Co..  Owensboro, 
Ky..    (a)    $153,000.      Noted    Jan.    7. 

+<'nnal  AVork — Pavson.  Utah — The  contract  for  the  con- 
struction of  Schedule  4  of  the  Highline  Canal.  Strawberry 
A'allev  proiect.  Utah,  has  been  awarded  to  the  REY'NOLDS- 
ELA'  CONSTRUCTION  CO..  Springville,  Utah.  The  work  con- 
sists of  approxim.Ttely  155.000  cu.yd.  of  excavation  for  canals, 
26,000  cu.yd.  of  excavation  for  structures,  1250  cu.yd.  of  re- 
inforced concrete,  467,000  sq.ft.  of  concrete  canal  lining  and 
other    miscellaneous    items.      Noted    Jan.    28. 

+  Kxcavntlon,  Ktc. — Payson.  Utah — The  contract  for  con- 
struction, involving  158,000  yd.  of  excav.ation,  7000  yd.  of 
concrete  and  other  items  has  been  awarded  to  the  REYNOLDS- 
ELY'  CONSTRUCTION  CO.,  Springville.  Utah,  at  $82,625.  Noted 
Jan.    7    and    Feb.    18. 

Cnnal  AA'ork — Payson,  Utah — Bids  will  be  received  un- 
til 2  p.m..  Apr.  8,  by  the  I'.  S.  Recl.imation  Service,  Provo. 
Utah,  for  canal  work  involving  about  8000  yd.  of  excavation 
and  1350  yd.  of  concrete.  The  work  is  located  near  Payson 
on  the  San  Pedro.  Los  Angeles  &  Salt  Lake  R.R.  and  the 
Tintic  branch  of  the  Denver  &  Rio  Grande  R.R.  H.  P.  Davis  is 
Ch.    Engr. 

Slide  GnteH — Glendale.  Ariz. — The  following  bids  were  re- 
ceived by  the  I^.  S.  Reclamation  Service.  Los  Angeles.  Calif., 
for  furnishing  bronze  slide  gates.  Salt  River  project:  Pelton 
AVater  AA'heel  Co..  San  Francisco.  Calif..  $6660,  at  San  Francisco 
Calif.;  Llewellyn  Iron  AA'orks.  Los  Angeles.  Calif..  $6950.  Los 
Angeles;  Fulton  Engine  AA''orks.  San  Francisco.  $6957.  Los 
Angeles;  Joshua  Henry  Iron  AVorks.  San  Francisco.  $8212. 
Sunnyside,   Calif. 
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+ColTer<lani — Seattle.  Wash. — The  contract  for  excavating 
and  leniovins:  an  exi.sting  cofferdam  and  constructing  a  new 
cofferdam  at  the  Puget  Sound-Lake  Washington  lock  site,  has 
been  awarded  to  the  ERICKSOX  CONSTRUCTION  CO.,  Seattle, 
Wash.,   at   $56,777.     Noted   Jan.   28. 

+\Virele.sii  Towers. — San  Diego.  Calif. — Contracts  have  been 
awarded  for  the  construction  of  wireless  towers,  three  each 
at  San  Diego,  Calif.,  Pearl  Harbor.  Hawaii  and  Cavite.  P.  T., 
as  follows:  San  Diego,  Calif.,  LLEWELLYN  IRON  WORKS. 
Los  Angeles,  Calif.,  at  4.S5c.  per  lb.  and  at  Pearl  Harbor, 
Hawaii,  at  5.15c.  per  lb.:  Cavite.  P.  I.:  CHICAGO  BRIDGE  & 
IRON  CO.  and  PITTSBURGH-DES  MOINES  STEEL  CO..  Pitts- 
burgh, I'enn.,  at  .').7c.  The  towers  are  to  be  each  600  ft.  high 
and  will  weigh  300  tons.     Noted  Mar.   4. 

Miscellaneous  Sapplie.<t — Panama — Bids  will  be  received  by 
Maj.  F.  C.  Hoggs,  Gen.  Pur.  Officer  of  the  Panama  Canal,  'Wash- 
ington, D.  C.  until  Mar.  30  for  furnishing  steel  reinforcing 
bars,  steel  cable,  chain,  poultry  netting,  coupler  knuckle  pins, 
machine  bolts,  pipe  fittings,  copper  sheathing,  shovels,  track 
chisels,  hasps  and  staples,  hinges,  engine  lubricators,  starting 
compensator  for  motor,  grease  cups,  basin  traps,  valves,  cocks, 
paintbrushes,  flax  packing,  doormats,  chair  seats,  water  cool- 
er.s.  chinaware,  agate  pitchers,  teaspoons,  cardboard,  paper, 
r.ulphate  of  copper,  gasoline,  and  lard  oil.  Delivery  is  to  be 
made  on  dock  either  at  Colon  or  Port  of  Ancon. 

Fonndations — Cavite.  P.  I. — The  onlv  bid  received  at  the 
Bureau  of  Yards  and  Docks.  Navy  Dept..  'Washington.  D.  C, 
for  the  construction  of  foundations  of  the  wireless  towers  at 
Cavite  was  that  of  Henry  Monk.  Pensacola.  Fla.,  at  $26,640. 
Noted  Jan.   2S. 

♦Water  Supply  Pipe  Line-— Honolulu.  H.  T. — The  contract 
for  installing  a  water  supply  pipe  line  at  Honolulu  has  been 
awarded    to    the    HAM-YOUNG    CO..    Honolulu,    at    $4895. 

.\IISCEL.L..\XKOVS 

+Flre  Station — Hopedale,  Mass. — The  contract  for  the  con- 
struction of  the  proposed  fire  station  has  been  awarded  to 
WALTER  L.   MELLEN,  Worcester,  at  about  $50,000. 

Seawall — Bridgeport,  Conn. — The  Board  of  Park  Commis- 
sioners has  decided  to  construct  450  additional  ft.  of  seawall 
at  Seaside  Park  this  spring.  The  Board  of  Apportionment  has 
allowed  the  Commissioners  $15,000  for  the  work. 

River  Improvement — Buffalo,  N.  Y. — The  Board  of  Alder- 
men has  voted  $130,000  in  bonds  to  be  issued  for  river  im- 
provement.    Noted  Dec.  10. 

Dock — Dunkirk,  N.  Y. — Bids  will  be  received  about  Apr. 
15  for  the  purchase  of  bonds,  the  proceeds  of  which  will  be 
used  in  constructing  the  proposed  municipal  dock.  The  plans 
have  already  been  prepared  and  the  government  has  made  an 
appropriation  of  $90,000  for  harbor  improvements  contingent 
upon  its  construction.  The  estimated  cost  is  $100,000.  W.  H. 
Shelton  is  City  Engr.     Noted  Sept.  10,  Nov.  5. 

Creek  Improvement — New  York.  N.  Y. —  (Borough  of 
Queens) — The  Board  of  Aldermen  has  approved  an  appro- 
priation of  $28,294  for  the  construction  of  a  covering  for 
Beaver  Creek  where  it  passes  through  the  South  Jamaica 
section.  Originally  $120,000  was  asked  to  clean  Beaver  Pond 
as  well  as  the  creek  but  this  amount  was  deemed  excessive  at 
this  time. 

+Plcr — New  York,  N.  Y. —  (Borough  of  Manhattan) — (Offi- 
cial)— The  contract  for  the  construction  of  a  pier  at  46th  St. 
and  North  River  has  been  awarded  by  the  Department  of 
Docks  and  Ferries  to  the  HOLBROOK.  CABOT  &  ROLLINS 
CORPORATION,  331  Madison  Ave.,  at  $244,449. 

I>adilpr  DredKC  and  Pnmps — New  York,  N.  Y. —  (Official) — 
The  Eastern  Gravil  Corporation,  111  Broadway,  will  build  a 
l.arlder  dredge.  This  company  also  wishes  to  rent  or  pur- 
chase a  dredge  for  temporary  use.  Catalogs  and  price  lists 
are  desired  fiom  manufacturers  of  pumps,  boilers  and  screen- 
ing apparatus,  suitable   for  Installation  on   its  ladder  dredge. 

Motor  TruckH — New  York,  N.  Y. — (Borough  of  Manhattan) 
—  (Official) — Bids  will  be  received  until  2  p.m..  Mar.  24,  by 
William  ■Williams,  Supt.  Water  Supply,  Gas  and  Electricity, 
Municipal  Bldg.,  for  furnishing  and  delivering  nine  1%-ton 
motor  trucks   with   bodies  and   other  appurtenances   complete. 

-AAnlmal  Bnlldlne — New  York,  N.  Y. — (Borough  of  Rich- 
mond)—  (Ofncial)--Bids  will  be  received  until  11:30  a.m.,  Mar. 
31,  by  Joseph  J.  OTonnell,  M.  D.,  Health  Officer  of  the  Port 
of  New  York,  at  Quarantine  Station,  Rosebank,  for  the  con- 
struction of  an  animal  building.  For  details  see  advertise- 
ment   under    "Contracts    To    Be    Let." 

Fire  Station — Syracuse.  N.  Y.  —  Plans  have  been  revised 
and  bids  will  be  received  until  Mar.  23  for  the  construc- 
tion of  a  two-storv,  4nxll4-ft.  fire  station.  The  estimated 
coat    is   $16,000.      J.   A.   Randall    is  City   Arch. 

Fire  Station — White  Plaln.s,  N.  Y. — The  village  of  White 
Plains  plans  the  construction  of  a  two-storv  fire  station.  The 
estimated  cost  Is  $12,000.  F.  H.  P.rown,  First  National  Bank 
Bldg.,    Is   Arch. 

Hlcr — Bayonne,  N.  J. — The  city  Is  considering  the  con- 
struction of  a  recreation  pier  at  2nth  St.  and  Newark  Bay. 
Kdwnrd  Nelson.  Councilman,   la  Interested. 

♦  Seawall.  .letty  and  Itulkhead — Bradley  Reach.  N.  J. — 
fOtflrial)"Hlds  will  be  received  until  X  p.m..  Mar  22,  bv  the 
Council  Chamber.  Main  St.,  for  the  construction  of  66  lln.ft. 
of  either  rel  nforced-concrete  or  creosoted  timber  seawall; 
140  lln  ft  of  creosoted  or  plain  timber  Jetty  and  bulkhead; 
about  MOO  lln  ft.  w.-l.  outlet  pipe  with  spec-lal  nttlngs  l.iid 
Into  the  occiin  from  sewage  tank  For  details  see  advei'tlso- 
ment    under    "Contracts    To    He    Let," 

Allrpnlrn  and  \ddltlonH  to  Ileach  I'rotrctlon  Cii|ie  May, 
N.  J.-  (Millflal)  The  citv  of  Cai.e  .May  will  receive  bids  until 
8  p.m.,  .Mar.  22.  at  the  Council  Chamber,  for  the  renewal, 
repair  and  aiblltlona  to  the  boardwalk,  lieach  drive,  bulkhead 
and  nddltloiial  protection  to  the  beach  front.  For  dotnlU 
see    advertisement    under    "ContractH   Tf>    He    Ijot." 

F.llmlnatlon  or  <irnde  {'roMdlnic — Kll/abeth.  N.  J. — The  Pub- 
lic t'tllltv  Ci)n)tMlMHl<>nei»  plan  to  elliiiliiato  24  grade  cronslnga 
of  the   Central    It.R.   "f  .Vew   Jersey    In   the  city   of    I'MlKabeth. 

raeknue  Klevntorn  PhlladelnhlM.  I'enn.-  The  lowest  bid 
ri!ir«lved   by   the    Department   of   Wharves,    Docks  *    Keirles   for 


the  installation  of  package  platform  elevators  at  Piers  38  and 
40,  South  Delaware  wharves,  was  that  of  the  Link  Belt  Co., 
Nicetown,  at  $15,250.  The  lowest  bid  for  elevators  for  South- 
wark  Piers  was  that  of  the  Abre-Clem  Elevator  Co.,  at  $12,- 
630. 

Subway — Philadelphia,  Penn. — The  bill  providing  for  an 
election  Apr.  29  to  vote  on  a  loan  of  $6,000,000  for  subway 
work  has  been  signed  by  the  Mayor.     Noted  Mar.  11. 

Mausoleum — Reading.  Penn. — The  Pennsylvania  Mausoleum 
Co.,  Berks  County  Trust  Bldg.,  Reading,  will  receive  bids 
about  June  1  for  the  construction  of  a  one-story,  60xll0-ft. 
mausoleum  in  Memorial  Park.  The  estimated  cost  is  $100,000 
V.  J.  Smith  is  Gen.  Mgr.  D.  M.  Rothenburg,  Lancaster,  is 
Arch. 

Retaining  AVnIl — Wilkes-Barre.  Penn. — The  City  Engineer- 
ing Department  is  preparing  plans  for  a  retaining  wall  to  be 
constructed  along  both  banks  of  Solomon's  Creek  between 
South   Franklin  and   Vulcan   St. 

Levee — Augusta.  Ga. — The  River  and  Canal  Commission 
has  authorized  Nisbit  Wingfield,  City  Engr.,  to  prepare  plans 
at  once  for  the  construction  of  that  portion  of  the  proposed 
levee  work  between  the  Charleston  &  West  Carolina  Ry".  and 
Sands  Bar  Ferry.     Noted  Dec.  10. 

'Whnr^-es — Jacksonville,  Fla. — Local  press  reports  state  that 
bids  will  be  received  until  Mar.  22  by  the  Hoard  of  Poit  Com- 
missioners for  the  construction  of  timl)er  marginal  wharves 
at  the  Municipal  Terminal  Docks.  About  110.000  sq.ft.  of 
work  will  be  necessary.  The  appropriation  available  is  $25,- 
000.      Noted   Dec.    24. 

+Ditch — AVestover,  La. — The  Bayou  Nolan  Drainage  Dis- 
trict has  awarded  the  contract  for  the  construction  of  drain- 
age ditches,  about  135,000  cu.yd.  of  earth  removal,  to  G.  A. 
McWILLIAMS,   Chicago. 

^Drainage — White  Castle,  La. — The  White  Castle  Drainage 
District  has  awarded  the  contract  for  the  construction  of  the 
proposed  drainage  canal  to  W.  H.  LA^VS,  Plaquemine.  A  bond 
issue  of  $60,000  has  been  voted   for  the  work. 

Drainage — Dresden,  Tenn. — Middle  Fork  and  Spring  Creek 
Drainage  District,  G.  T.  Mayo,  Chn.,  will  receive  bids  until 
Apr.  S  for  the  construction  of  a  drainage  system.  The  fol- 
lowing work  will  be  necessary:  Contract  No.  1,364.700  cu.yd. 
of  levee  embankment  in  north  levee,  floating  dredge  work: 
Contract  No.  2.543.550  cu.yd.  excavation  in  Spring  Creek  ditch, 
270,615  cu.yd.  embankment  in  south  levee  and  41.300  cu.yd. 
embankment  in  back  water  levee  No.  2,  all  with  floating 
dredge:  Contract  No.  3.  clearing  about  500  acres  floodwa.v  be- 
tween levees.  Morgan  Engineering  Co.,  Memphis,  Tenn.  pre- 
pared the  plans. 

^Drainage — Owensboro,  Ky. — The  contract  for  the  con- 
struction of  five  miles  of  ditches,  about  116.000  cu.yd.  of 
earth  removal,  has  been  awarded  to  J.  N.  FORGY,  at  about 
$12,500. 

Creosoted  Wood  Block  Floor — Canton,  Ohio — (Official)  — 
Bids  will  be  received  until  noon.  Mar.  24,  by  R.  J.  Kunkel, 
Dir.  Pub.  Safety,  City  Hall,  for  furnishing  and  laying  a 
creosoted  wood  block  floor  in  the  Central  Engine  House. 

Comfort  Stations — Cleveland,  Ohio — The  cit.v  plans  to  issue 
bonds  to  the  extent  of  $1,000,000  foi-  the  erection  of  comfort 
stations.  If  the  City  Council  approves  the  recommendation 
of  the  special  committee  the  proposition  will  be  submitted  to 
the  voters  at   the   November  election. 

Klimination  of  Grade  Crossings — Cleveland,  Ohio  —  The 
Council  has  approved  the  plan  to  advance  the  city's  share  of 
the  cost  in  eliminating  grade  crossings  between  Fulton  Rd., 
and  Detroit  Ave.  along  the  tracks  of  the  New  York,  Chicago  & 
St.  Louis  Rv.  Work  is  expected  to  be  begun  about  Apr.  15. 
The  cost.  $2,900,000,  is  to  be  borne  by  the  railroad  and  the 
city  at  the  ratio  of  65%  and  35%. 

Dancing  Pavilion— Cleveland,  Ohio — Fred  H.  Betz,  City 
Arch.,  420  Cit.v  Hall,  is  preparing  preliminary  plans  for  a 
one-story  dancing  pavilion  to  be  constructed  in  Washington 
Park.     The  estimated   cost   is  $20,000. 

Ditch — Defiance,  Ohio — W.  T.  'Wisda,  Engr.,  is  preparing 
plans  for  the  construction  of  25  miles  of  open  ditches,  for 
which  bids  will  soon  be  received.  Separate  bids  will  also  be 
received  for  the  construction  of  a  dredge  ditch.  The  esti- 
mated  cost   is   $50,000. 

Roail  tiraders — Brownstown.  Ind. —  (Otticial) — Bids  will  be 
received  until  2  p.m.,  Apr.  5,  b.v  the  Commissioners  of  Jack- 
son County  for  furnishing  six  medium  weight  road  graders. 
.Mbcrt    Leudtke    is   County   Audr. 

Flood  Protection — Indian.apolis,  Ind. — The  city  will  receive 
bills  on  Apr.  23  for  flood  protection  work  along  the  west  bank 
of  White  River.  Plans  have  been  prepared  and  adoi)ted  by 
the  Board  of  Public  Works.  The  work  will  include  the  con- 
struction of  levees  75  ft.  wide.  J.  T.  Jeup,  City  Engr.,  states 
that  |>Ians  are  Hearing  completion  for  a  levee  ami  street  on 
the  east  side  of  White  River.  The  estimated  cost  of  all  con- 
template<l   protection   work   Is  $750,000. 

Stone  t'rusiier  and  lOquipment— Salem.  Ind. —  (Oftlclal) — Bids 
will  be  received  until  1:30  i).m..  Mar.  2'.'.  by  the  Commlsslon- 
■•rs  of  Washington  County  for  furnishing  one  mounted  stone 
crusher  with  elevator  and  straight  chute  screen  complete.  Ira 
H.    Rutherford     Is   County    Audr. 

+  nrnin-  Walkervllle,  Mich. — The  contract  for  the  con- 
struction of  the  Heaver  Drain,  Involving  230.000  cu.vd.  of 
earth  remi>val,  has  been  awarded  to  HUGH  WOOLMAM,  San- 
dusky, Mich.,  at  $13,000.  O.  A.  Rhodes  Is  County  Drain  Comr. 
Noted    Feb.   25. 

Park  Improvenientai — Chicago,  Ill.^The  South  Park  Com- 
missioners, 57tb  .St.  and  Cottage  Grove  .\ve..  will  receive  bids 
about  Mar.  24  for  the  construction  i^f  foininl  gardens,  orna- 
mental concrete  towers,  column.s,  fountains,  terraces  and  bal- 
ustrades. 

Itecrentlou  Pier — Chicago,  111. — -Plans  are  noarlng  comple- 
tion for  a  two-storv.  2IOx600-rt,  recreation  pier  to  bo  con- 
structed at  the  foot  of  Grand  Ave.  for  the  city.  The  estimated 
cost  Is  $iri0,00O,  Charles  S,  Frost.  105  South  La  Snllo  St.. 
Is   Arch,      R.  C.  Hhnnkland.   139  North  Clnrk  St..   Is  Chn.  of  the 
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KIrr  <tln(l«n  ChUiiKi),  III.  Thn  I'ltv  plittiN  tii  nninl  i  ml  it 
t\v»-Nli>i>  ni«  Ntullnn  III  1'31'2  KomIim  Aviv  TIip  fiilhiiiitnil  niMl 
In   lis, noil       i'.    W.    Kallal    In    Anil. 

^«.rnilliii(  I'lil.uK".  III.  -iDttWliil)— Thr  I Viiimylviinlii  UK. 
hiin  iiwiiiiIimI  u  i-»iiliiirl  for  kiikIIiik  (In  |ii'<>l>r>i  I  v  lii'lwi'nii 
ISIh  itiKl  Piilk  St..  w.'Hl  of  till.  Clil.iiKo  IJIvcr.  In  IV  T.  CMK- 
K(>ltl>  \-  SON.  ViilimiiilBo.  Iiiil.  Thill  In  Ihn  Hint  iiiiilnul 
iiwiikUmI     III    i-oiiiKM-tliHi     Willi     llio    toriiilnnl    liiiiiriiVi'MirrilH    iit 

ihlH     IXillll. 

rumplna:  Mtnliiin  Oiiuiiwkii,  III  — IIIiIn  will  bn  rrirlvxil 
uiilll    M'li.    ::0    l>.\    rminlN     IimiIiiukk    l>liitrl<'l    Nii     .1    r«i    Mi ii- 

Ktl  Urtloll    of    nil    oil     III'     ISllH-lll  IVl'll     |llllll|llllK     NtlllllUI.        Till'     plllllt 

will  liirluilo  (wo  ihi|i|lciili<  mill  |iiiiii|in  IiiivIiik  i>  •iiiiiIiIihmI 
rnpiKllv  of  not  Iohh  than  lii.Oiin  k'iI.  I'""|'  iiiln.  iikiiIiihI  i»  mux- 
liiiiiin   Hill  111-   luMiil   of   ir,    ft. 

il^'^l'uiiiiiliiK  Slatlun  -Qulncy.  III.  —  Thi<  South  Quiiicy 
OralnuKi'  ami  l.i-v.'i-  liliitrlct  him  iiwiinlpil  the  I'oiitnicl  for 
Ihi'  foiiMlT  inlloii  of  MM  I'lorliic  |iuin|iliiir  ntatloii  to  Iho  l-'Alt- 
ItAK  PIMP  \-  MACIIINKUY  CO.,  St.  LouU.  Mo.,  lit  $23.0d0, 
Noli-il   .1.111.    H. 

Motor  Klrc  .\|i|*iirnluii — IiKlcponilcnrc,  Knn,  —  lOlHrlal)  — 
«5i>oiKt>  K.  Wonvor.  I'lty  I'^mr.,  ikIvInoii  um  that  th<>  llii<  ilo- 
pnrtiiKMit  expects  to  be  eiiulppoil  noon  with  motor  lire  iippii- 
rntiiH. 

A^DrnlnnKr — IMlna.  Mo.— Th<>  SupervLsom  of  the  I'nbliin 
River  nialiKiK.'  l>iKtrl.l  have  awarileil  the  conlrai-l  for  Iho 
coiiKlnirlloii  of  channelN.  riiio.noo  rii.vil.  of  excavation,  for 
PiBlrUt  No  3  to  II.  K.  JDHNSDN.  Kiihoka,  Mo.,  nt  ."^..30.  per 
eu.vil.  The  llarinoii  KiiKlnecrliitr  Co.,  I'eorln.  111.,  prepared  the 
plan.-..      Nol.-.l    Feb.    1. 

Ilmlnaitr — OHceola.  Ark. — The  ConiinlHslonern  of  OrnsRy 
Lnke  ami  Tyronza  PrnliiaKe  l>l»trtet  No.  9  will  receive  bids 
until  Mar.  24  for  the  con.sti  uction  of  'Jl.KdO  ru.yd.  of  levee  em- 
bnnkineiit  near  Marked  Tree;  fiToil  cii.vd.  lev<-e  enilianknient 
and  9000  cuyd.  of  ditches,  aliout  13  inlles  southweHt  of  lUvtho- 
vllle;  7300  cu.yd.  illtches  iind  in.itallal  ion  of  62  ft.  12-ln.  .sewer 
pipe,  .'lO  ft.  IS-tii.  sewcr  pipe  .nnd  r.is  ft.  24-in.  .sewer  pipe,  with 
concrete  bulkheads  nnioiinllni;  to  20  cu.yd.  at  Osceola;  fur- 
nlshiMK  steel  for  or  erectlnu  complete,  on  concrete  abut- 
ments. r>  steel  liridttes.  The  MaRnn  KnKlneerinK  Co.,  Memphis, 
Tenn..   prepared    the    plans.      .«.    10.   Sinionaon    Is  Chn. 

+nralniiKr — Ttay  City.  Tex.— County  Oralnane  District  No. 
R  has  awardeil  the  contract  for  the  conslTUction  of  22'i.24G 
cu.vd.  of  open  ditches  to  .1.  P.  AUPIN  DRFOni^.lXi^.  CO..  Hous- 
ton, at  J41.129.      K.  X.  C.ustafson   is   ICnjri-.      Noted  Jan.   28. 

Fire  .Stntlonn — Ft  Worth.  Tex. — The  City  Commission  has 
acted  favoraldv  on  the  recommendation  of  the  erection  of  two 
Are  stations.  The  first  will  be  located  at  Ifith  St.  and  Honian 
Ave.,  the  other  at  North  .Tnd  Penn  St.  The  estimated  cost  is 
J32.000. 

+\Vhiirf  iinil  AVarehouHe — Houston.  Tex. — The  contract  for 
the  construction  of  the  wharf  and  w.irehouse.  the  first  unit  of 
the  harbor  Improvement  plan,  has  been  .awarded  to  HORTON 
ft  HORTON.  Houston,  at  $21'!.S40.  Bids  were  received  for 
this  work  on  Oct.  2S,  but  because  of  lack  of  an  appropriate 
site,  the  award  has  been  held  up.  Noted  Sept.  17,  Oct.  8 
and  Nov.  12. 

Dock — Hoqulam.  Wash. — Bids  will  probably  be  received 
the  latter  part  of  March  for  the  construction  of  the  proposed 
dock.  It  will  be  l.'J0xl2.''>n  ft.  The  estimated  cost  is  $75,000. 
E.  O.  Hunt.  Aberdeen,  is  Enpr.     Noted  Mar.  4. 

Dtkeii — South  Bend.  \A'ash. — The  Board  of  Commissioner.s, 
Diking  District  No.  2.  Pacific  County,  will  receive  bids  until 
Mar.  30  for  the  construction  of  a  system  of  dikes.  Plans  are 
on   file   at    the   office   of  H.   A.   Bibbs.   Ener.   of   the   Dist. 

+OII  TnnkH — Portland.  Ore. — The  Shell  Oil  Co..  of  California 
has  Jiw.irded  the  contract  for  the  construction  of  four  oil 
storage  tanks  to  the  WILLAMETTE  IRON  &  STEEL,  WORKS, 
at  about  $60,000. 

Jrtty — Suislaw.  Ore. — Bids  will  soon  be  received  for  the 
construction  of  the  proposed  Jetty  for  the  Port  of  Suislaw. 
The  estimated  cost  is  $2."i0.000.  Bonds  have  been  sold  and 
the  money  will  be  available  by   Apr.   1. 

+OI1  Tankn — Martinez.  Calif. — The  Shell  Oil  Co.  has  award- 
ed a  contract  for  the  construction  of  thirty  oil  tanks  to  the 
LACKT  MFG.  CO..   of  I,os  Anpeles.  at  $78,000. 

Canal  and  Tiinnrlii — Sprinpville,  Calif. — See  item  under 
"Lipht,   He.1t   and    Power." 

Wharf  ReconMtmetlon — Halifax.  N.  S. — The  Furness  Withy 
Co..  Halifax,  plans  to  rebuild  Its  wharf  at  an  estimated  cost  of 
$75,000. 

Salt  Water  Dathn — Vancouver.  B.  C. — Bids  will  be  received 
by  Emil  Guenther.  .\rch..  Northwest  Trust  Bldg.,  Vancouver,  for 
the  construction  of  a  salt  water  bath  at  English  Bay  for  the 
Vancouver  Salt  AVater  Baths.  Work  will  be  of  reinforced- 
concrete.   brick   and   marble.      The   estimated   cost   is   $7.5,000. 

BUILDINGS 

OlhfT  turns  Trbilite  to  B-j(Uinc  Cnr.xtrucHon  trill  be  found  under  the  /oUoirino  hcad- 
!■#«:  "industrial  Works"  "FedtralGottrnnunt  Work"  and  "Miscellaneous  " 

+  .\thol,  Maaa. — The  contract  for  the  construction  of  two 
winKs  for  the  hinh  school  at  Athol  has  been  .iwarded  to 
LELAND  B.  TAYLOR.      Estimated  cost.    $.55,000.      Noted   Feb.   4. 

Beaton.  Maaa. — Plans  have  been  prepared  by  Clarence  H. 
Blackwell.  Arch.,  for  the  construction  of  a  six-story.  23x95-ft. 
mercantile  and  office  building  at  364  Washington  St.  The 
estimated    cost    is    $315,000. 

BoMton.  Maaa. — Plans  are  being  prepared  by  Wells  &  Dana, 
Arch..  29  Central  .St..  for  the  construction  of  an  addition  and 
alterations  to  the  Parental  School  of  the  City  of  Boston.  The 
estimated  cost   is  $22.5.000. 

Jamaira  Plain,  Maaa. —  ^Boston  post  offlce) — Plans  are  be- 
ing prepared  by  E.  T.  P.  Graham.  Arch..  20  Beacon  St..  Bos- 
ton, for  the  construction  of  a  chapel,  industrial  school  and 
power  house  at  South  Huntington  Ave.  for  the  Brothers  of 
Charity.     The  estimated  cost   is  $100,000. 

^Maiden.  Mana. — The  contract  for  rebuilding  the  First 
Baptist  Church  recpntiv  destroyed  by  fire  has  been  awarded 
to  RENTON  WHIDDEN.  70  Devonshire  St.,  Boston.  Esti- 
mated  cost,    $80,000. 


Nprlnullrlil,  Maaa.  -A  permit  hnil  liei-ii  Kianled  for  the  I'on- 
Mtruclloii  or  II  f'liii -Kliiry,  ri9xlin-fl.  biiililliiK  111  2:16  North  Main 
Ht.    fill    .liiNi  ph    II     l.iiplen.      The    iHl  iiiiiilid    •■•Hi    Ih    $.50,000. 

^Woreratrr,  Maaa.  Tin-  coiil  riiet  fur  the  eniiHt  ruction  of  a 
lwi>-Hloi>  KN  iiinaniiiiii  at  I'eiiii  Aviv  and  iJoi  clinHlcr  ,S|.  for  the 
Wiinenler  pi>l\  le,  linlc  IriNllliite  haN  been  awardi-d  In  the 
EHWAItH  F.  MINIMI  liril.lil.M!  CO.,  jr.  FoMter  HI.,  WorieMter. 
Kntliiiated    ii.hI.    IIom.immi.      .Noli-d    .Nov.    I  !i.    Dee.    10    and    Jiin.    7. 

4'\rw  l.imilon,  Ciinn.-  Tlie  FIrNi  I'.aptiHl  Kocietv  hiiH  award- 
ed the  Kineial  ii.iilia.l  to  II,  It.  DOICLAS.  INC.,  73  .lefferMon 
Ave.,  for  llie  I  iiiiHl  1  iietliin  nf  11  four-atory  pariah  houae  ut 
State  and    WiiNhliiKlon  SI.      Nnled  Feb.   4. 

\\atrrliiir>.  t'linn.  Ceorge  W.  Kramer  ft  Hon.  1  Madison 
Aviv,  New  York,  N.  Y.,  hiiH  prepared  plaiiH  for  the  conHtructlon 
of  an  K3xll3-ft.  building  at  drove  Ht.  and  Central  Ave.  for  the 
First  MajiliHt  Society.  I-oren  R.  Carter.  11  East  Main  St..  is 
Chn.    of    MIdg.    Comn. 

Hrnriin,  IM.  V.—  (OIII<lal )  — Homer  H.  Sluarl.  ITes.  of  Hil 
of  Eduealion,  inforniH  us  lliat  contractH  for  the  conHtructlon 
of  a  two-Mtory  high  sdiool,  will  be  awarded  about  Apr.  1. 
Noted    .l.in.    11    and    Feb.    IS. 

■''.ilgenoiid,  iV.  Y.-  Plans  arc  being  prepared  by  Cohn  Broa., 
361  .Sione  Ave..  Brooklyn,  N.  Y.,  for  the  construction  of  !i 
four-slorv,  7r)XlOO-ft.  apartment  house  for  Oscar  I'almleaf, 
H42    Flatbush    Ave.      Estimated    lost,    $15,000. 

I,nke  IMneld.  N.  Y.— The  Hank  of  I>ake  Placid  plans  to 
construct  a  building  on  Main  St.  Estimated  cost,  $40,000. 
(ieorge  A.   .Stevens    Is    Pres. 

New  York,  >'.  Y. —  (Borough  of  Bronx) — Bids  are  being 
received  by  Heidelberg  ft  Levy,  Arch.,  12  West  3l8t  St.,  New 
York,  for  the  construction  of  a  three-story,  100x200-ft.  market 
at  119th  .St.  and  Courtiandt  Ave.  for  Samuel  E.  .Jacobs,  care 
of  the   Hudson    Re.illy   Co.,   30   East   42d   St. 

New  York,  N.  \. —  (Borough  of  Bronx) — M.  W.  Del  Gaudio. 
401  East  Tremont  Ave.,  is  jireparing  plans  for  the  construction 
of  a  flve-stor.v,  10.\sx-ft.  apartment  house  on  Fordham  ltd. 
near  Cambrelling  Ave.  for  the  Terrace  Construction  Co.  Esti- 
mated   cost.    $4  0,000. 

+New  York,  N.  \. —  (Borough  of  Brooklyn) — The  contract 
for  rebuilding  .St.  Luke's  I'rotestant  Episcoi)al  Church  on 
Clinton  Ave.  l)etween  Fulton  St.  and  Atlantic  Ave.  has  been 
awarded  to  HENRY  .1.  HltOWN  &  .SON.  257  Jefferson  Ave. 
Dodge   ft    Morrison,   135   Front  St.,   New   York,    is  Arch. 

New  York,  N.  \. —  (Borough  of  Brooklyn) — Plans  have  been 
passed  upon  for  tlie  construction  of  several  ten-story  con- 
crete loft  buildings  from  84  Broadway  to  Wvthe  Ave..  Wil- 
liamsburg. The  cost  will  be  between  $500,000  and  $600,000. 
The  manufacturers-Citizens  Trust  Co.,  84  Broadway,  Brook- 
lyn, is  interested. 

Ne^v  Y'ork.  N.  W — (F.orough  of  Brooklyn) — Hyman  Horo- 
witz has  purchased  a  site  on  Fifth  Ave.  bet\veen  isd  and  44th 
.St.  for  the  construction  of  a  100x200-ft.  motion  picture  theater. 
The  estimated  cost  is  $100,000. 

New  York,  N.  Y'. —  (Borough  of  Brooklyn) — Shampan  & 
Shampan,  Arch..  772  Broadway,  Brooklyn,  has  prepared  plans 
for  the  construction  of  a  five-story.  87xl00-ft.  apartment  house 
at  Ross  St.  near  Bedford  Ave.  for  I.  Haft.  The  estimated 
cost  is  $83,000. 

+Ne»v  York,  N.  Y'. —  (Borough  of  Brooklyn) — The  contract 
for  the  construction  of  the  two-story,  76xl93-ft.  building  at 
Sterling  PI.  and  Brooklyn  Ave.  for  the  St.  Gregory's  Church 
has  been  awarded  to  PETER  CLEARY,  115  Marion  St.  The 
estimated    cost    is    $90,000. 

New  York,  N.  \. —  (Borough  of  Brooklyn) — Plans  have  been 
prepared  liy  Hopkins  ft  McEntee.  Arch.,  37  East  28th  St., 
New  York,  for  the  construction  of  a  building  at  Bushwick 
Ave.  between  Cooper  and  Moffat  St.  for  the  St.  Thom.is  Episco- 
pal Church,   Bushwick  Ave.     The  estimated   cost   is  $40,000. 

+New  York,  N.  Y. —  (Borough  of  Manhatt.in) — The  con- 
tract for  the  construction  of  a  nine-story  apartment  house 
for  the  149  East  40th  St.  Cori)oration  has  been  awarded  to 
BING  &  BING,  119  West  40th  St.  The  estimated  cost  is 
$150,000.      Robert  E.  Moss,   126  Liberty  St.,    is  Structural    Engr. 

New  York,  N.  Y'. —  (Borough  of  Manhattan) — James  C. 
Green.  2  Columbus  Circle,  has  prepared  plans  for  the  con- 
struction of  a  12-story  store  and  office  liuilding  at  1562 
Broadway,  near  47th  St.,  for  George  B.  Burnett,  Hotel  St. 
Denis.  Broadway  and  11th  St.  Estimated  cost,  $65,000. 
Noted    Mar.    4. 

New  Y'ork,  N.  Y. —  (Borough  of  Manhattan) — T'lans  are  be- 
ing prepared  by  Donn  Barber.  Arch..  101  Park  Ave.,  for  the 
construction  of  a  ten-story,  lOOxlOO-ft.  building  at  I..exington 
Ave.  and  East  53d  St.,  for  the  Central  Branch  of  the  Y.  W. 
C.  A.  The  estimated  cost  is  $600,000.  F.  A.  Burdett  ft  Co., 
16   East   33d  St.,   is  Engr. 

New  York.  N.  Y'. —  (Borough  of  Manhattan) — The  Finch 
School  for  Girls.  61  East  77th  St..  will  construct  an  addition 
to   its  building  at   52   East   7Sth   St. 

New  York,  N.  Y'. —  (Borough  of  Queens) — Bids  will  be  re- 
ceived about  Mar.  20  by  Edward  Hahn,  Arch.,  Bridge  Plaza, 
Long  Island  City,  for  the  construction  of  .a  one-story,  90x100- 
ft.  theater  at  Steinway  and  J.amaica  Ave.,  Long  Island  City, 
for  the  Reliable  Building  Co.,  1404  Second  Ave.,  New  York. 
Estimated    cost,    $50,000. 

New  York,  N.  Y. —  (Borough  of  Queens) — (Official) — The 
bids  received  by  C.  B.  J.  Snyder.  Supt.  of  School  Bldgs..  Park 
Ave.  and  59th  .St..  New  York,  for  the  construction  of  P.  S. 
No.  41  on  Crocheron  and  Franklin  Ave..  Bavside.  were  as  fol- 
lows: M.  Farrell.  $.SS.0OO;  T.  A.  Clarke  Co..  122  Livingston  St.. 
Brooklyn.  $86,300;  H.  C.  Stowe  Construction  Co..  221  Green- 
point  Ave..  Brooklyn.  $91,250;  Frank  J.  Felgenhauer  Co..  Inc., 
4  Court  Sq..  Brooklyn.  $81,879:  W.  D.  Moore.  $84,990;  James 
MacArthur  Co..  22  Ormond  PI.,  Brooklyn,  $92,262;  J.  Kressi, 
$88,850.      Noted    Mar.    4. 

Rocheater,  N.  Y. — Bids  will  be  received  until  noon.  Mar.  26, 
by  the  Board  of  Education.  Municipal  Bldg.,  Fitzhugh  St..  for 
the  construction  of  a  two-story.  64xl20-ft.  addition  to  the 
Whitney  School  No.  17  on  Orange  and  Saxton  St.  Edwin  S. 
Gorilon  is  Arch,  and  J.  S.  Mullan  is  Secy,  of  Bd.  of  Education 
Estimated   cost,  $60,000. 
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Rome.  X.  Y. — The  lowest  bid  received  for  the  construction 
of  a  dormitory  at  the  Rome  State  Custodial  Asylum  was  sub- 
mitted by  the  J.  F.  Growe  Construction  Co..  Albany,  at 
$94,575.  R.  T.  Ford  Co.,  206  South  Ave..  Rochester  at  $iS,767 
submitted   the   lowest  bid  for  the  heating  worlt. 

Utloa,  >'.  Y. — Preliminary  plans  are  being  prepared  by 
Gouge  &  Ames,  Arch..  70  Genesee  St.,  for  the  construction  of 
a  grade  school.     The  estimated  cost  is  $140,000.     Noted  Feb.  4. 

I'tioa,  N.  Y. — Plans  are  being  prepared  bv  F.  F.  Barnett 
Co.,  Arch.,  Central  National  Bank  BIdg.,  St.  Louis,  Mo.,  for 
the  construction  of  a  three-story  building  for  St.  Elizabeth's 
Hospital.  Estimated  cost,  $200,000.  Matthew  A.  Carton  Ab- 
biston   is   Chn.   of  Bldg.   Com. 

West  Haverstraw,  N.  Y. —  (Official) — Bids  received  Mar.  4 
by  George  Blagden.  Pres.  of  Bd.  of  Mgrs.,  New  Yorlc  State 
Hospital  for  Crippled  and  Deformed  Children,  exceeded  the 
appropriation  for  the  construction  of  a  building.  New  bids 
will  soon  be  received.     Noted  Feb.  11. 

.\sbury  Park,  X.  J. — Contracts  will  be  awarded  about  Apr. 
1  by  Leon  Cubberley,  Arch.,  Record  Bldg.,  Long  Branch,  for 
the  construction  of  a  theater  for  the  Butcher  Amusement  Co. 
Estimated  cost.  $70,000.     Noted  Mar.  11. 

Atlantic  City,  X.  J. — Plans  are  being  prepared  by  William 
S.  Hewitt,  Arch.,  Bartlett  Bldg.,  for  the  construction  of  a 
three-story  building  for  the  Ocean  View  Co.,  271  South  Con- 
necticut   Ave.      Estimated    cost,    $40,000. 

Bayonne,  X.  J. — Bids  will  soon  be  received  for  the  con- 
struction of  a  parental  home  for  the  Hudson  County  Parental 
Home,   Jersey   City,   N.   J.      Estimated    cost,    $40,000. 

Camden,  X.  J. — Press  reports  state  that  the  Philadelphia 
&  Reading  Ry.  will  rebuild  its  terminal  destroyed  by  fire  last 
January.  The  estimated  cost  is  $1,000,000  and  construction 
will  begin  early  in  1916.  William  Hunter,  Philadelphia,  Penn., 
is  Ch.  Engr. 

Camden,  X'.  J. — The  City  Council  has  been  petitioned  by  the 
Board  of  Estimate  to  call  an  election  for  the  issuing  of  $412,- 
000  in  bonds.  The  proceeds  will  be  used  for  the  construction 
of  a  high  school  on  Haddon  Ave.     Noted  Dec.  17. 

HarrlHon,  X.  J. — Plans  are  being  prepared  for  the  construc- 
tion of  a  scljool  at  Jersey  and  South  Fourth  St.  for  the  Church 
of  the  Holy  Cross.     George  L.   Fitzpatrick   is  Rector. 

4-Hoboken,  X.  J. — MARTIN  FARRELL  &  SON,  1108  "tV'arden 
St.,  has  been  awarded  the  general  contract  for  the  construc- 
tion of  a  three-story,  78x78-ft.  convent  on  Clinton  St.  for  the 
Ladv  of  Grace  Church,  400  W^illow  .\ve.  Estimated  cost, 
$65,000. 

Irvlncrton,  X.  J. — The  city  has  sold  bonds  for  $80,000,  the 
proceeds  to  be  used  for  the  construction  of  a  school  at 
Irvington. 

JerMey  City,  X.  .1. — Bids  will  soon  be  received  by  the  Board 
of  Chosen  Freeholders  of  Hudson  County  for  the  construction 
of  a  county  jail  at  Newark  Ave.  and  Willow  Court.  The 
estimated  cost  is  $1,000,000.  and  construction  will  probably 
begin  about  May  1.  John  T.  Rowland,  Jr.,  98  Sip  Ave.,  is 
Arch.     Noted   Dec.   17. 

+Jer»ey  City,  X.  J. — The  Zerman  Realty  &  Construction 
Co.  has  awarded  the  contract  for  the  construction  of  a  four- 
story  apartment  house  on  Glenwood  Ave.  to  SAMUEL  ZER- 
MAN.     Noted   Feb.    11. 

Jer«ey  City,  X.  J. — Plans  have  been  prepared  by  Nathan 
Welitoff,  Arch.,  222  Washington  St.,  Newark,  for  the  con- 
struction of  a  five-story,  50xS0-ft.  apartment  house  at  121 
Garrison  .\ve.  for  Mrs.  Rose  Bergoff.     Estimated  cost,  $50,000. 

Jerney  City,  X.  J. — It  is  reported  that  the  Jersey  City 
Grocers'  Association,  Colt  Bldg ,  will  construct  a  five-story, 
concrete  building  on  Merseles  St 

.lerNey  City,  X.  .1. — The  Carteret  Club,  Bergen  Ave.,  plans 
to   enlarge   its   building. 

Kearney,  X.  J. —  (Arlington  post  office) — Preliminary  plans 
are  being  prepared  by  Joseph  Kennedy,  10  North  Fourth  St., 
Harrison,  for  the  construction  of  a  one-story,  62xl40-ft. 
building  at  Hovt  St.  and  Kearney  Ave.,  for  St.  Cecelia's 
Church.     Estimated   cost,   $45,000. 

Hnntclair,  X.  J. — Plans  are  being  prepared  by  Holmes  & 
Winslow,  103  Park  Ave.,  New  York,  N  Y.,  for  the  construc- 
tion of  a  one-storv,  29xS0-ft.  building  at  493  Bloomfield  Ave. 
for  the  Essex  National  Bank.  Estimated  cost,  $45,000.  Wil- 
liam  Grant   Is  Pres.   of  the   bank. 

Vontrlair,  N.  J. — The  Claremont  Co.  plans  to  construct 
a  three-story  apartment  house  on  Claremont  Ave.,  near  High- 
land   Ave.      Estimated   cost,   $45,000. 

Xewark,  X.  .1. — The  State  Senate  has  passed  a  bill  pro- 
viding for  the  construction  of  n  memorial  building  in  con- 
nection with  the  250th  anniversary — In  1916 — of  the  city's 
fnnndinu'.  The  estimated  cost  I.m  $2,000,000.  Franklin  Murphy, 
is  Chn.  of  PIdg.  Comn. 

Xewnrk,  X.  J. — Plans  are  being  prepared  liy  Edward  V. 
W'.'irrcn,  Arch.,  22  Clinton  St.,  for  making  alteratlon.s  and 
[•■modfling  the  Familv  Theater  at  Washington  and  Marshall 
St.      Kstimnted    cost.    $10,000. 

Xew  nrnniiwlek.  X.  .1.-  Rids  will  he  received  until  8  p.m.. 
Apr  K.  by  the  Board  of  Education  for  the  construction  of  a 
high   school.      Noted    Dec,    3   and   Jan.    2S. 

Prinretnn,  X.  .1. — The  Directors  of  Princeton  University 
Plan  to  construct  a  dormitory  building  between  the  Art 
Museum  :md  Dodd  Hnll.  The  estimated  cost  Is  $220,000. 
.Fohn   G     Hlhhen    Is   Pres. 

•f'rrentnn,  X.  J.— METZGKR  *  FIELD,  47th  and  Spruce  St., 
fhlliirlcliih!;!,  I'enn.,  has  been  awarded  tho  contract  for  the 
construction  of  n  three-story,  34x250-ft.  addition  for  tho 
House  of  Di-tentlon  for  Convict  and  Criminal  Insane  at  tho 
State  Hospital.      Tho  estimated   cost   Is  $50,000.      Noted    Feb.   18. 

Wext  Oraniie,  X.  .».— Preliminary  plans  are  being  iiropnred 
for  the  cnnHtrnctlon  of  a  two-story  store  and  apiutment 
Lull. ling  lit  Valley  ltd.  and  Washington  St.  Estimated  cost, 
ii40,OnO. 

Wooiihiirr,  X.  J. — Rids  will  soon  bo  received  by  Charles 
rt  Prilillc  Arch.,  for  tho  construction  of  a  two-story,  23xSS-ft. 
bunk  building  for  tho  Woodbury  Trust  Co.  Tho  estimated 
cost   li  $15,000. 


+AIlentO'n-n,  Penn. — The  contract  for  the  construction  of 
a  building  for  the  Second  National  Bank  has  been  awarded 
to  GEORGE  H.   HARDNER.      Estimated   cost,   $70,000. 

•|-.\Uenton-n,  Penn.  —  The  OCHS  CONSTRUCTION  CO..  at 
$41,434,  was  awarded  the  contract  for  the  construction  of  a 
building  at  15th  and  Walnut  St.  for  the  St.  James  Reformed 
Church. 

Carbondale,  Penn. — Contracts  will  be  awarded  about  May  1 
by  E.  H.  Davis.  Arch.,  Council  Bldg.,  Scranton,  for  the  con- 
struction of  a  four-story  high  school  for  the  Carbondale  School 
District.  The  estimated  cost  is  $200,000.  Noted  Dec.  31  and 
Jan.   14. 

+Conshohocken,  Penn. — The  contract  for  the  construction 
of  a  one-story,  56xl3S-ft.  building  for  St.  Matthew's  Church 
has  been  awarded  to  WILLIAM  R.  DOUGHERTY.  Estimated 
cost,  $100,000. 

Dickson  City,  Penn. — .An  election  will  be  held  Mar.  30  to 
vote  on  the  issuing  of  $75,000  in  bonds  for  the  construction  of 
a  school  in   the   First   'U'ard. 

+Ea8ton,  Penn.— R.  T.  &  C.  D.  STEWART  CONSTRUCTION 
CO.  has  been  awarded  the  contract  for  the  construction  of  a 
seven-story  building  for  ^^''illiam  Laubach   &   Sons,  Inc. 

Mead-»nlle,  Penn. — Plans  are  being  prepared  by  Harry  D. 
Whitfield,  New  York,  N.  Y.,  for  the  construction  of  Carnegie 
Hall  of  Chemistry  at  Allegheny  College.  Estimated  cost. 
$40,000. 

Myerstown,  Penn. — Plans  are  being  prepared  by  A.  A. 
Richter,  Arch.,  Reading,  for  the  construction  of  a  three-story, 
75xl50-ft.  building  for  the  Albright  College.  The  estimated 
cost   is   $90,000. 

+Philadelphia,  Penn.— The  contract  for  the  construction 
of  an  addition  to  the  Sharswood  School  has  been  awarded  to 
P.  J.  HURLEY,   1233   Cherry  St.,  at   $98,900. 

Philadelphia,  Penn. — Henry  L.  Brown,  1714  Sansom  St..  at 
$279,597,  submitted  the  lowest  bid  for  the  general  contract 
for  the  construction  of  the  three-story,  132x315-ft.  school  at 
56th  St.  and  Kingsessing  Ave. 

+Philadelpliia,  Penn. — The  contract  for  the  construction  of 
an  apartment  house  at  21st  and  Venango  St.  for  H.  K.  Read 
has  been  awarded  to  L  T.  SHOEMAKER.  1309  Walnut  St.,  at 
about   $72,000. 

Pittsburgh,  Penn.  —  McClure  &  Spahr,  Arch..  320  Fourth 
Ave.,  is  preparing  plans  for  the  construction  of  a  ten-story 
45x72-ft.  store  and  office  building  at  Fourth  Ave.  and  Ross  St. 
for  B.   F.   Jones.  Jr.,   of   the   Jones  &  Laughlin  Steel  Co. 

Pottsville,  Penn. — 'Walter  Wertley  &  Son,  at  $44,250,  sub- 
mitted the  lowest  bid  for  the  construction  of  a  three-story, 
65xl22-ft.  high  school.  Francis  X.  Reilly  is  Arch.  Noted 
Dec.   24. 

Radnor,  Penn. — A.  J.  Drexel  Paul  will  construct  a  2 hi- 
story. Ji0xl67-ft.  building.  The  estimated  cost  is  $100,000. 
Charles  A.   Piatt,   11   East  24th  St.,   New  York,  N.   Y.,  is  Arch. 

Scranton,  Penn. — Plans  are  being  prepared  by  Edward 
Langeley,  Arch.,  Connell  Bldg.,  for  the  construction  of  an 
eight-storv  office  building  for  the  Scranton  Life  Insurance 
Co.,  Connell  Bldg.  The  estimated  cost  is  $400,000.  Noted 
Feb.  11. 

South  Bethlehem,  Penn. — Bids  will  soon  be  received  by  Dr. 
Yost.  Secy,  of  School  Bd.,  Fourth  and  Vine  St.,  for  the  con- 
struction of  a  three-storv  high  school.  Estimated  cost,  $175,- 
000.     A.  W'.  Leh,  Post  Office  Bldg.,   is  Arch.     Noted  Feb.  25. 

■Wilkes-Barre,  Penn. — Bids  are  being  received  by  Sturde- 
vant  &  Poggi,  Arch.,  Coal  Exchange  Bldg.,  for  the  construc- 
tion of  the  five-story,  54xl20-ft.  Masonic  Temple.  The 
estimated    cost    is    $75,000.      Noted    Nov.    19. 

Wilmington,  Del. — The  Y.  W.  C.  .\.  plans  to  construct  a 
fireproof  building  to  cost  about   $125,000. 

AVnHhington.  D.  C. — Plans  are  being  prepared  for  the  con- 
struction of  a  three-story  addition  to  the  Casualty  Hospital 
on    Massachusetts   Ave.      Estimated    cost,    $40,000. 

■\Varwood,  \V.  Vn. — Plans  are  being  prepared  by  Fred  F. 
Faris,  Wheeling,  W.  Va.,  for  the  construction  of  the  Central 
Warwood   School.      Estimated    cost,    $40,000. 

Columbia.  S.  C. — -An  election  will  be  held  Mar.  23  by  the 
School  Commission,  to  vote  on  issuing  $250,000  in  bonds  for 
the  constiuction  of  a  high  school  and  additions  to  the  gram- 
mar  schools. 

Rldi^elnnd,  S.  C. — Bids  will  be  received  until  noon  Apr.  6, 
by  J.  E.  Gill.  Countv  Siiper.,  for  the  construction  of  the  county 
courthouse  and  Jail.  William  A.  Edwards,  633  Candler  Bldg., 
Atlanta.   Ga..   Is   Arch. 

Conyern.  On. — Plans  are  being  prepared  by  W.  A.  Edwards, 
Arch.,  633  Candler  Bldg.,  Atlanta,  Ga.,  for  the  construction 
of  a   school.      Estimated    cost,    $50,000. 

I.oiiiNvllle.  Ky. —  (Official) — Bids  will  be  received  by  Samuel 
D.  .lones  for  the  construction  of  a  two-story  school.  Esti- 
mated  cost,   $75,000.     John   E.   Henry   is  Arch.     Not -d  Mar.   11. 

Cleveland,  Ohio — Plans  are  being  prepared  for  the  con- 
struction of  a  biiilding  at  West  65th  St.  and  Lorain  .\ve.  for 
the  Ohio  State  Telephone  Co.,  Electric  Bldg.  Estimated  cost, 
$200,000.      Charles   Y.   McVey  is  IStgr. 

Cleveland,  Ohio — Bids  will  be  received  until  noon.  Mar.  22, 
bv  the  Board  of  Education  for  tho  construction  of  a  three- 
story  addition  to  the  Hazeldell  School  at  East  123d  St.  and 
St.   Clair   Ave.      Estimated   cost,   $150,000. 

Cleveland,  Ohio  Willard  HIrch.  Arch..  1302  Swetland  Bldg., 
has  iirepared  plans  for  the  construction  of  a  four-story, 
55xlS3-ft.  apnrtinint  house  at  3147  Prospect  Ave.  S.  E.  for 
the  United  Improvement  Co.     Tho  estimated  cost  Is  $75,000. 

Cleveland,  Ohio-Edward  Curtis,  Stoneman  Itldg.,  Is  pre- 
piirlng  pliiM.M  for  the  construction  of  a  three-story  apartment 
house  at  VVhltehorn  Ave  and  East  77th  St.  for  tho  Addison 
Sqiinre    U.Mlty   Co       Estimated   cost,    $10,000. 

•fColunibiiM,  »>hlo — (Olliclal)- Tho  ci  ntract  for  the  con- 
struction ol"  the  StiKler  Ave.  School  has  been  awnrdid  to 
n.  W.  McC.UATI!.  at  $1S2.3SS.  Edward  R  MacPadden  Is  Cik 
of  lid.  of  Education.     Noted  Mar.  11. 
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Kualwrla.  Ohio — McI^tUKhllii  &  llulNkon,  Arrh..  Limn,  la 
prepniliiK  plniiN  for  tlir  riuiiitriii'llnn  of  ii  tluKo-Htory  lilKt) 
«cho»l      Tho  oHiliniiti'il  com   In  }i:io.(inn. 

^IIKtninn,  Ohiu  Tlin  lloiitil  of  lOiliirnllon  awuiilrxl  tho  Ki'ti- 
orul  ■niiliM.'l  for  lh<-  coiinIi  iirtloii  of  llio  llii.onil  IiIkIi  n<-lii>ul 
to     F«)KAKi;U     llltOS..     HiirluTtuii.       .\oli..l     Auk.     I:1.    ««'!>«.     17 

nixi  ivi.    ■:.< 

Tolrdo,  ohlf»— Th  -  HonnI  of  Kducntlon  contcmiilntoii  tho 
roMHlturtloii  of  u  H«'liuol  on  Shnrinun  Ht.  Kutlniiitrd  font, 
1200.00(1. 

WllloUBhU.'r.  Ohio  -U\,\n  will  \>t>  rrrrlvpil  until  Miir.  :o  liy 
tho  Iti'iuil  of  KiUn-atlou  for  tho  coiiHlruct  Ion  of  a  I  hiri'Mlory, 
101xi::i-ft.  hiKh  fo'hool.  K.  iV  WiirMrr,  1IIi>|h>iIi  oiuc  HIiIk  . 
Clovpliiiiil.    IH    Alili.      .Nolr.l    O.t.    s.    .lull.    L'l    nnci    Krb.    i. 

Urn  llntU,  Intl.  i  IIiI<Ik«I><>i  t  pont  oltUo)— O.  W.  Oordnti. 
Arch..  H:is  I'lirk  .Vvo..  iMilluiiapiilln.  hiiM  prcuiiroil  piiiim  for 
the  roimtructloii  of  n  two-iilorv,  !Mixlo.s-ft.  Hohool  for  JoHiMih 
M.  Illlliuiin.  It.  K.  n.  21.  WoHt  liiillniuipollit  ( InillniitipollH 
pout    o!lU-(<).       KHtliiiiitril    i-oHt.    I.^O.noo. 

tioahrn.  In<l. — Tho  Hoard  of  Kduciition  contcinpliitpn  llio 
ronntructlon    of    n    vocattoiiul    Hohool    iit    tioHhon.       KMthniitcd 

COHt.    I.'.O.IIOO 

IH-lrull,  .MIoh.-  rinuM  nro  holnir  prrpiirod  liv  W.  It.  .Strut- 
ton.  Arrh..  1103  fnltx)  Trudt  Itldn..  for  tho  oonHtnictlon  of  a 
theater  nt  Woodwurd  and  Morton  .\vc.  for  tho  ItoKont  Thfutor 
Co.  Tho  thoutor  will  hnvo  u  soatlMK  capacity  of  ilfiOO  and  cost 
Hhout  $ir.o.ooo. 

l)rtrt>U.  Mloh.— nid»  will  be  received  until  Mnr.  30  by 
Chnrlos  A.  Crodd.  Socy.  of  ltd.  of  Kducatlon,  r.O  Hrondway,  for 
the  coiL'tructlon   of  tho  .SoulhouHtorn   lllnh  School. 

Drtrult.  Mloh.— .Tcisoph  IV  .lok'cr.st.  Arch..  H02  KrcsKO  lUdK.. 
la  proparInK  plun.s  for  the  lonst ruction  of  a  Nlx-story.  *lx7."i-ft. 
npnrtnioni  hou.so  foi  .Sum  Plolkln.  110  Moffat  lUds.  The  e.stl- 
mnti-d  co.st  l.«  $ir.o.oon. 

Detroit.  Mloh.— Hld.M  will  be  received  until  4:30  p.m..  Mar. 
2S.  by  Charles  A.  Oadil.  .Secy,  of  Hd.  of  Kducatlon.  50  Broad- 
way, for  the  construction  of  an  addition  to  the  Onrfleld 
School. 

Lanalnic.  Mloh. — Tho  State  Senate  has  passed  a  bill  for  an 
upproprlution  of  JfiOO.OOO  for  the  construction  of  a  state 
building:.     Noted   Feb.   4. 

Lowell,  Mloh. — Contracts  will  be  awarded  about  .Vpr.  1 
for  tho  construction  of  a  high  school  to  cost  about  t.'>0,000. 
E.    M.    Wood.    Alma,    is    Arch. 

CkloaBO,  III.. — .Joseph  K.  .Swanson.  3122  Sheridan  Rd..  has 
purchased  a  site  at  I.ilncoIn  Park  West  and  Fullcrton  Park- 
way, for  the  construction  of  an  apartment  house.  The  estl- 
ninted  cost   is   $200,000. 

Palrntlne.  III.. — Plans  have  been  prepared  by  Hewitt  & 
Emerson.  Arch..  321  Main  St..  Peoria,  for  the  construction  of  a 
two-story.  100xl40-ft.  high  school.  The  estimated  cost  is  $50,- 
000.      Contracts    will    be    awarded    about    Apr.    20. 

I.a  CroaMo.  Win. — Bids  will  be  received  about  Mar.  25  by 
Parkinson  .t  Pockendorff.  Arch.,  for  the  construction  of  two 
wintfs  to  the  hospital  of  the  Sisters  of  St.  Francis.  One 
will  be  four  stories.  4.'ix4t'>  ft.  and  the  other  three  stories, 
41xS8   ft.     Estimated   cost.  $100,000.     Noted  Mar.   11. 

ManMon,  lown — Bids  will  be  received  until  Mar.  25  by  the 
Clerk  of  the  Boaril  of  Kilucation  for  tho  construction  of  a 
high  school.  The  estimated  cost  is  $40,000.  E.  O.  Damon, 
Jr.,   Ft.    Dodge,    is   Arch. 

MUnonrI  Valley,  Iowa — Bonds  to  the  amount  of  $sn.000 
have  been  voted  for  the  construction  of  a  high  school.  Noted 
Feb.  11. 

niiluth,  Minn. — Bids  will  be  received  until  1  p.m..  Mar.  29, 
by  the  Board  of  Education  for  the  construction  of  the  Lincoln 
High  School.     Noted  Dec.  31. 


lilrnnooil,  Minn. — CItlxonii  voted  In  fnvor  of  ItiHUinK  (50.- 
000  III  li.indH  for  tho  rnnHtrurtlon  of  n  lilifh  Mchool.  .Noted 
I>o<-.   31. 

4>MlnnrnnolU,  Minn.  — ("ftl.lul )— C.  Jf.  .rohliMlon.  Al'h, 
715  Capital  llanU  IIMk  .  HI.  I'uul.  liiforniH  iim  that  IIh-  tlODCI.N 
C<).\STItIi"ri().NI  CO.  SI  Paul,  at  about  $131,000,  haM  l.i<n 
awarded  the  <-oiitriu-t  for  th"  conMlrucllon  of  the  blolOK/ 
biillilliiK  at  the  irnlvorMlty  of  MInncMotn.  Noted  Oct.  22,  Dec. 
31    and    Feb     4. 

Ht.  I'nul,  Minn.-  C.  H.  .TohiiMton,  Arch.  715  Capital  Hank 
nidK  .  haH  piepuied  plaiiH  for  that  coiiHt  ructiriii  of  ward  bulld- 
IliKH    foi    a    liMHiillul.      The   OHtlmatid  cost   Ih  $X0.000. 

Mnnhnttnn,  Knn.  M.  11.  Wliiler,  Arch..  hiiH  prei)nrcd  plan* 
for  llie  eoiiNlructl'in  of  a  two-Htory,  B4xli7-ft.  Inilldlntr  for  tho 
I''1ihI    Pr.-Hl.N  leilaii  Chmch.      I:hI  linatcd  co«t.  $40,000. 

Mnryntlllr,  Knn.  Tho  Hoard  of  Education  plann  to  con- 
si  no I  ji  $t:..iiO(i  Hchool  at  MaryavlUe.  K.  O.  Webber  Im  Pre». 
of     ltd      of     I'Mucutlrin. 

Wlndrlil,  Knn.-  Plans  have  been  prepared  by  William 
Mampe  for  the  const  ruction  of  a  four-story,  60xl75-ft.  dormi- 
tory  at    SI.    .lidiii'H   ColloKo. 

Oninhn,  \rb.-  The  Masonic  LodRes  plan  to  construct  an 
olKht-Htory  fireproof  builillnK  on  16th  St.  and  Capitol  Ave. 
The    oHilmated    cost    is    $300,000. 

Canton,  S.  D. — Miller.  Fullen welder  &  Dowling,  Arch.,  116 
South  .Michigan  Ave..  Chicago.  111.,  has  prepared  plans  for 
tho  construction  of  a  high  school.  The  estimated  cost  Is  $65,- 
000. 

nouirlnM,  Wyo. — Plans  have  been  prepared  by  W.  N.  Bow- 
man, Arch.,  '.il.'i  Central  Savings  Bank  Bldg..  Denver,  Colo., 
for  the  coiiHtructlon  of  a  two-story,  60x.S0-ft.  county  court 
house.       Estimated    cost,    $40,000. 

Iliitto,  Mont.— Work  will  be  started  about  Apr.  1  on  the 
construction  of  u  depot  at  Montana  .St.  for  the  Chicago,  Mil- 
waukee Sc  St.  Paul  Uy.  The  estimated  cost  Is  $250,000.  A.  J. 
Earllng   is   Pres.   and   C.   F.   Loweth   is  Ch.    Engr. 

JefTerson  <'lty,  .Mo. — The  Legislature  has  mi».de  appropria- 
tions for  constructing  additions  and  making  .-iltertitions  to 
the  state  educational  institutions  as  follows:  Klrksville,  $289,- 
750:  Warronsburg.  $232,150:  Cape  Girardeau,  $i:i!),000;  Spring- 
flcld,  $261,000:  Marvville,  $141,500:  Lincoln,  $116,000;  University 
of  Missouri.  Columbia.  $1,10X,300:  Missouri  School  of  Mines 
and  Metallurgy,  Rolla,  $166,200.  Floyd  Tuggle  is  Chn.  of  the 
House  Appropriations  Com.  Noted  under  Columbus,  Mo., 
.Tan.   14. 

KnnHnn  City,  Mo. — According  to  press  reports  W.  E.  Halsell, 
T.  H.  Thompson  and  S.  H.  Hogsett  propose  to  construct  a 
six-story  interurban  railwa.v  station  at  14th,  15th  and  Main 
St.  and  Baltimore  Ave.  The  estimated  cost  is  $1,000,000. 
.Samuel   B.  Tarbet,    507    Rei)ublic   Bldg.,   is  Arch. 

St.  .loNopli,  Mo. —  (Ollicial) — Plans  have  been  prepared  by 
Eckel  &  Aldrich.  Arch.,  for  the  construction  of  a  five-story, 
140xl70-ft.  building  for  the  Methodist  Episcopal  Hospital. 
Noted  Nov.   12  and   26. 

+AuNtin,  Tex. — The  First  Baptist  Church  awarded  the  con- 
tract to  JAMES  WATTERSON  for  the  construction  of  a  one- 
storv,  S0xl30-ft.  building  at  10th  and  Colorado  St.  Estimated 
cost."    $65,000. 

Dalian,  Tex. — Plans  are  being  prepared  by  William  B.  It- 
tner.  Arch.,  408  Board  of  Education  Bldg..  .St.  Louis,  Mo.,  for 
the  construction  of  the  .South  Dallas  High  School  and  the 
Winnetka  Ward  School.  J.  M.  McCormick  is  Pres.  of  Bd.  of 
Education. 


IBiiildingM 

MYSTIC   VALLEY  PARKWAY,   .MEDFORD,    MASS. 
Contract   No.  174 
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Bids  were  received  Feb.  9  by  John  R.  Rablin,  Engr..  15 
Beacon  St..  Boston,  for  grading,  surfacing  and  other  work  of 
the  Mvstic  Valley  Parkway  from  Main  .St.  to  Mvstic  Ave..  Med- 
ford.  from:  (A)  M.  Russo  .^-  Son  Co..  Boston:  ^B)  Joseph  Mc- 
Cormick. East  Providence.  R.  I.:  (C)  John  Landis.  Boston:  CD) 
George  T.  Rendle  Co.  and  Rendle  &  Stoddard.  Boston:  (E) 
Lawler  Bros..  Charlestown:  (F)  Susi  &•  Williams.  Boston:  (G) 
Michael  D.  Russo.  Boston:  (H)  William  R.  Farrell.  .Mlston: 
'T)    John    P.    Cavanagh    Co.,    Dorchester:    (J)    Peter    Bombiani 


&  Co.,  West  Quincy:  (K>  Middlesex  Contracting  Co.,  Framing- 
ham:  (L)  Hugh  Nawn  Contracting  Co..  Roxbury:  (M)  B.  Perinl 
&  Co.,  Ashland:  fN)  William  J.  McCarthy  Co..  Somerville:  (O) 
John  Cashman  &  Sons  Co.,  Boston;  (P)  William  P..  Mullen, 
Belmont;  (Q)  Timothy  B.  Moynihan.  South  Hamilton:  (R) 
Charles  A.  Kelley,  Somerville;  (S)  Ro^ve  Contracting  Co., 
Brighton:  (T)  Jarnes  H.  Fannon.  Somerville:  (U)  Richmond  F. 
Hudson.  Melrose:  (V)  COLEMAN  BROS..  Boston  (awarded 
contract).      The   item   bids   were   as   follows: 


GRADING   AND  SPRFACING— MY.STIC   VALLEY  PARKWAY.   MEDFORD,  MASS. 


4000  cu.vd   entth  eradinc 

l.j.rtWl  cu.yii.  filline  mnterial 

ViO  lin.ft.  10-in.  vitiificfl  pipe  drain. 

8f.O  lin.ft.  12-in.  \ntrifif>d  pipe  diain. 

400  lin.ft.  24-in.  \'itrifio<l  pipe  drain. 

2fi  catrh-hn.sin.*  and  manholes 

170  lin.ft.  straieht  fHier stone 

140  lin.ft.  cur\T<l  o<lircNtono 

.'VtOO  cu.yd   Inam     

11.000  9q. yd.  roadway  suifacing    ,  . 
S200  "q.ytl    walk  ."urfacine. 
7-50  cu.yd   stnno  ma>onry . 

Extended  totals 


4(X)0  cu.yd.  earth  ETadinR. 
4.'>.000  ni.yd.  filling;  material 
RoO  lin.ft.  10-in.  vitiifie.i  pipe  drain 
son  lin.ft.  12-in.  vitrifi^l  pip<  drain. 
400  lin.ft.  24-in.  Wtrified  pine  drain. 
26  ratrh-ha.«infl  and  manhole.* 
170  lin  ft.  stiaieht  odKestone 
140  lin.ft.  rurv'wl  edKef.tone 

.1000  ni.yd    loam     

11.000  sq. yd.  roadway  furfarinjt 
3200  sq.yd.  walk  surfanne 
7.V>  ru.yd.  ?tone  ma«onry . 

Extended  totalr< 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

$0  40 

«)  75 

$0  53 

$0  SO 

SO  75 

$0  55 

$0  4.S 

SO  75 

$0  35 

$0  50 

$0.50 

1  3.5 

1  20 

1  Ifi 

1  IK) 

0.85 

0  05 

0  03; 

(;,75 

0.84 

0.92 

1  00 

0.50 

0  45 

n .  45 

0  M 

1.50 

0.60 

0.41', 

0.57 

0.50 

0.52 

0.30 

0  50 

0  .50 

0  .55 

0  41 

1  60 

0.75 

0.45 

0.61 

0..50 

0  .58 

0.35 

1  .50 

3  ()0 

0  65 

11!) 

2  .50 

2.00 

1.35 

1.57 

1.60 

1  26 

1.50 

35  00 

40  fK) 

.50.00 

65.00 

125.00 

30.00 

23.. 50 

.50.00 

40.00 

,55.00 

35.00 

1  25 

1  25 

1  00 

l.CO 

1.10 

1.00 

1.25 

1.38 

2.00 

1.49 

1.10 

1  n.5 

1  «) 

I  25 

1.00 

1.75 

1.25 

1  ,55 

1.95 

2  00 

1.79 

1.25 

I  35 

1  .V) 

1  .50 

2.80 

1  60 

1..50 

2  15 

2.58 

2.25 

1  25 

1.25 

P  .56 

0  57 

0  .58 

0.70 

0.85 

0.70 

0.79 

1.15 

0.75 

0  68 

0.55 

0  .30 

0  .30 

0  45 

1.00 

1.00 

0.75 

0.78 

0.87 

0.65 

0.50 

0  20 

5  .50 

6  .50 

10.00 

7.00 

10.00 

10.70 

7.10 

8.00 

8.50 

5  25 

4.75 

$*i0.423 

$77,064 

$76,347 

$75,860 

$73,337 

$70,610 

$69,362 

$69,332 

$o5.7Sil 

$63,511 

$63,409 

T. 

M 

N 

O 

P 

Q 

R 

S 

T 

U 

V 

$1  00 

to  47 

$0  .35 

$0.45 

P^  nO 

$0.35 

$0  .30 

$0..50 

$0.40 

$0.60 

$0  40 

0  75 

0  85 

0  H5 

0.65 

0  78 

0  S5 

0  75 

0  075 

0  69 

0  62 

0.56 

0  m 

0  47 

0.45 

0.40 

0  45 

0  40 

0.35 

0.50 

0.40 

0  40 

0  30 

0  70 

0  .57 

0  55 

0.50 

0.55 

0.45 

0  45 

0  60 

0  .50 

0.45 

0  40 

2  00 

2  .50 

1  40 

1  .50 

1  35 

1.50 

1  35 

2  00 

1  .50 

1  25 

1  25 

100  no 

30  r,o 

35  00 

60  00 

45  00 

35  00 

35.00 

:iO  00 

25  00 

30  00 

.50  00 

1  05 

1.10 

1  00 

1  25 

0  95 

1.00 

1.00 

1  10 

1.10 

1  25 

1  00 

2  flO 

1.25 

1  25 

1  40 

1  40 

1.75 

1.10 

1.50 

1  40 

1.75 

1  50 

1  .50 

1  10 

1  15 

2  00 

1  15 

1  00 

1.15 

1  20 

1  25 

1  00 

1  00 

0  75 

0  47 

0  .50 

0  75 

0  60 

0  60 

0  45 

0  60 

0  (iO 

0  .55 

0  49 

0  no 

0  47 

0  30 

0  70 

0  25 

0  20 

0  .30 

0.35 

0  35 

0  40 

0  30 

0  00 

6  CO 

7.00 

8  10 

6  .50 

4  00 

6  00 

6  00 

3  00 

5  00 

6  50 

$62..S08        $.57.C01         $.57,447        $.50,923        $55,715        $.55,515        $51,241         S5I.077        $4X,743        $40,817 
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Denton,  Tex. — The  citizens  of  Denton  have  voted  in  favor 
of   issuing    $110,000   in   bonds   for   the    construction    of   a   school. 

Pocatello,  Idaho — Bonds  to  the  amount  of  $200,000  will 
soon  be  voted  on  by  the  citizens  for  rebuilding  the  high 
school    recently    destroyed    by    fire. 

Carson  City,  Xev. — The  University  of  Nevada  plans  to 
construct  an  agricultural  buildine;.  The  estimated  cost  is 
$80,000.  Bliss  &  Faville,  Balboa  Bldg.,  San  Francisco,  Calif., 
is  Arch. 

Fall  City,  Wash. — Bids  will  be  received  about  Mar.  20 
by  the  School  Board  for  the  construction  of  a  school  to  cost 
about  $50,000.  Stephen  &  Stephen,  New  York  Blk.,  Seattle, 
is   Arch. 

Olympia,  Wash. — The  Olympia  National  Bank  is  having 
preliminarv  plans  prepared  for  the  construction  of  a  fireproof 
"bank   building  at  Fifth   and    Main    St.      Estimated   cost.    $.50,000. 

Ponieroy,  AVash. — The  Knights  of  Pythias  contemplate 
the  construction  of  a  building.  The  estimated  cost  is  $40,000. 
C.    A.    Thompson    is    Member    of    Bldg.    Com. 

Seattle.  Wash. — A.  V.  Williams.  New  York  Blk..  is  Repre- 
sentative for  a  number  of  Chinese  capitalists  of  Portland,  Ore. 
Thev  plan  to  construct  a  three-storv  hotel  at  Seventh  Ave.  and 
King  St.      Estimated   cost.    $.50,000. 

^Portland,  Ore. — The  contract  for  the  construction  of  the 
four-storv  office  building  on  East  .\nkenv  St.  for  the  Blake- 
McFall  Co.  has  been  awarded  to  JOHN  ALMETER,  at  about 
$90,000.     Noted  Dec.  24  and  under  "Industrial  Works,"  Nov.   19. 

+Colton,  Calif. — The  contract  for  the  construction  of  a 
school  for  the  Colton  School  Board  has  been  awarded  to 
NANCE  PHELPS  CO.,   Los  Angeles,   at  $50,383.      Noted   Oct.   22. 

Lions  Beach,  Calif. — Plans  have  been  prepared  by  W.  H. 
Austin,  Arch..  Elm  Ave.,  for  the  construction  of  six  addi- 
tional stories  to  the  wing  and  two  additional  stories  to  the 
center  building  of  Hotel  Schuyler  on  Ocean  Ave.  near  Pine  St., 
Estimated    cost,    $60,000. 

Los  -Vnceles,  Calif. — Plans  are  being  prepared  by  Morgan, 
Walls  &  Morgan,  Van  Nuys  Bldg.,  for  the  construction  of  a 
two-storv  school  on  East  Seventh  St.  The  estimated  cost  is 
$75,000. 

+I,os  An!;eles,  Calif. — L.  T.  MAYO,  Story  Bldg.,  has  been 
awarded  the  contract  for  the  construction  of  a  three-story 
hotel  on  Hope  St.  for  Bertha  M.  Fisher  and  Elizabeth  Hodg- 
kins.      The    estimated    cost    is    $50,000. 

Los  Anseles,  Calif. — Eisen  &  Son,  Arch.,  Wilcox  Bldg.,  has 
prepared  plans  for  the  construction  of  a  two-story  brick 
school   on    20th   St.      The   estimated   cost    is    $50,000. 

Lios  Anseles,  Calif. — The  Board  of  Education  will  construct 
a  two-storv  school  on  14th  St.  C.  H.  Russell,  1114  Story  Bldg., 
is  Arch.      The    estimated    cost    is    $100,000. 

Pasadena,  Calif. — Train  &  Williams,  Arch.,  Exchange  Bldg., 
Los  Angeles,  is  preparing  plans  for  the  construction  of  an 
apartment  house  at  Orange  ('.rove  Ave.,  and  Elevando  Drive 
for  the  F.  R.  Kellogg  Co.,  Douglas  Bldg.,  Los  Angeles.  The 
estimated   cost  is   $150,000. 

Sarramento,  Calif. — The  Sacramento  Country  Club  has  pur- 
chased a  site  in  the  Carmichael  Colony.  The  club  plans  to 
construct  a  $50,000  building.  George  W.  Peltier  is  inter- 
ested. 

San  Die^o,  Calif. — Harrison  Albright,  Arch.,  Laughlin 
Bldg.,  Los  Angeles,  has  prepared  preliminary  plans  for  the 
construction  of  a  five-story.  100x200-ft.  reinforced-concrete 
building  for  city  uses  on  Broadway  for  John  D.  Spreckles. 
Estimated   cost,   $500,000. 


O  C;  O  O  O  O  O  O  Q  »C  O  O  X  O  O  C  1(3 -**;o  o  o  o  « »o  »0  iC  o  o  o  o  o  o  o 
I/30C30C— '<NOC^XN-HO:Ct^— ■'.J'O*O!NC^U3»0-*TI"i^t^.,1.Tj'ro«U3 


Municipal  Bond  .Sales  during  February  totaled  $38,000,000, 
compared  with  $34,S06,000  in  the  corresponding  month  of  last 
year.  In  the  first  two  months  of  the  year,  however,  there  is 
a  decrease,  which  is  not  so  much  a  falling  off  .as  it  is  the 
comparison  with  unusual  sales  during  January,   1914. 

The     Railway    &    Contractors     Suppl.v     Permanent     K.iihlblt. 

Chicago.  HI.,  has  li-astd  an  entire  floor  in  the  l>ylton  lildg.. 
State  and  Jackson  St.  This  organization  maintains  show 
sp.ice  and  ofllcea  for  manufacturers  having  no  office  in  tht> 
business  di.«<trlct.  .Space  may  be  rented  at  $3.50  per  sq.ft.  per 
yar.  in<-ludlng  offict-  e<iuipment.  telephone  service,  etc.  A 
public  stcnogr.ipher  is  present,  while  a  clerk  is  employed  to 
forw-iKl  all  communications  during  a  tenant's  absence.  The 
following  companies  have  rented  exhll)it  and  office  space: 
Novo  Engine  Co..  Troy  Wagon  Works,  I'ulaometer  Steam 
Pump  Co.,  Wemlinger  Steel  Piling  Co.,  Gold  Car  Heating  & 
Lighting  Co.,  Chicago  Steel  Car  Co..  William  Sellers  &  Co., 
Bessemer  Gas  Engine  Co.,  Bvnon  Continuous  Crossing  Co.. 
O.  M.  Edward.s  Co.,  W.  H.  Anderson  Tool  &  Supply  Co.,  Chi- 
cago  Steel   Tape    Co.,    American    Cement    i>i    Machine    Co. 
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BROAD  ST.  BHID4;K,  PHII, ADKi.PHI.\,  PKNN. 

Contract    No.    201 

♦  •lild.t  were  received  Feb.  25  by  Morris  L.  Cooke,  DIr. 
Dept.  of  Pub.  Wks.,  for  lhi>  <-(in8tructlc)n  of  a  <-<)ncreto  bridge 
to  carry  ISroad  St.  over  the  Joint  four-track  ruilway,  South 
Philadelphia  track  elevation,  from:  (A)  MacArthur  Bros.  Co. 
and  Mason  &  Hanger  Co..  11  Pine  St..  New  York;  (I!)  Charles 
P.  fiowi-r,  Wavne  and  Hol.eit.s  Ave.,  Philadelphia;  rC)  Pnbert 
fJrace  Cfintraetlng  Co..  .''•14  Sinlthdeld  St.  PltlHburgli;  {!)) 
American  I'avlng  &  Con.Mtruetlon  Co,  211  South  .Ninth  St., 
Phllad.liihia;  (K)  M.  *  .1.  II.  Mcllugh.  711  Commercial  Trust 
lildg.,  Philadelphia;  (K)  Snare  *  Triest  Co..  233  Itroadway, 
.New  York;  (G)  Carl  It.  Camp,  Crozir  llldg..  Phlliiilelphla; 
(H)  ]■:.  i:.  Smith  ContrHctliig  Co.,  l"!  Park  .\ve.  New  VorU ; 
(!)  William  II.  Millard,  12lh  SI.  and  Cllv  Line.  Phlhidelphln ; 
(J)  A.  L.  Guldone  &  Co,  131  Kii.Mt  23d  St.,  New  York;  (K) 
M<'Hnrg-|!nrt(pn  Co.,  171  Madl.son  Ave.,  New  VoiU;  (1,)  Fnin- 
rls  .(  Ftous,  201  North  Ilroad  St,  PhlliKleliihlii ;  (M)  Thomas 
P.  rtPlllv.  ,5nth  St.  and  Cltv  Ave.,  Pblliidelphia;  (N)  Kelley- 
McKeelev  Ci.  ,  .|32  Market  St.,  Cnm.len,  N.  J.;  (O)  ARTHHR 
McMl'I.I.KN  CO.,  INC..  II!)  P.roadwiiv.  New  York  (award.d 
contract);  (P)  Kdwln  II.  Vure,  1120  Race  St..  Phlladeliihln. 
The  lt»<m   bids  were  as  follow*: 
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ConTiStructioini  Ne^i^ys 

'*nonnton   work   ii<t\  .11  iNf<l   In    lONllINKKUINO    NIOWS. 

■f l>riiol<-ii  c-uiitriii-t   iiwiinlnd.     Thr   nnincn  of   bidilcra  awiinliMl   cntitriiitH  nrn   hoI   In   CAI'ITAI.S. 


IIAII.WAYN 

Marylnnal  CuinlMTliiiiil  Niillcy  It.ll. — ArrordInK  to  piPHK 
rcporlH  HdivovH  i»i«>  Ix-InK  inmln  liy  thiH  I'cinipanv  for  tho  Ini- 
lirovrnioiil  of  Um  1Iiii>  fmni  llaKi'iNluwn  to  tlio  I'otoiuni-  lllvor, 
aluiiil  li>  nilloH.  T.  II.  KtMint'ily,  Clmniboi  nIuiik.  I'mn.,  In 
KnKi'. 

^>'or<b  <"iir«lliiii— The  contrnrt  for  ponntriictlnK  n  rnllwny 
from  Slirlliy  to  t'umir.  N.  ('.,  iilioiit  il  nillrH,  rorcntly  iiwiinloil 
to  W.  T.  I'lonipnt  iinil  \..  .1.  Iliiwloy  liitx  ln-rii  ri'Hrlmlcil  iiiid 
ronwnr.Uxl  to  S.  S.  UOYSTKK  iinil  O.  i:i.,AM.  Slu>ll.y.  Noliul 
Nov.  ;r>. 

♦«jp«rKl«— Kllnt  ItlvtM  n.n.  &  Xnvlk'Mtlon  l'o.--Thl»  com- 
pany liii.M  awaiilcil  a  contrarl  for  tlio  i-oimt rurtlon  of  n  lailway 
from  lla»  kInHVllli'  through  rnaclllla  ami  IlvronivilK-  to 
Albany.  iJa.,  about   SO  inlli-.i.  to  UU'K.»<  ^-  C« »..  I.,llly.  (Ja. 

IlllnoU — IlllnoU   t'ontial    It.K. — TbJB   company    Ih    prpiiarliiK 

i»lan!<  for  iloulilv-trackinK  Its  St.  l.uuU  ^Cr  Pailucah  illvlHlon 
'roni  (.'ai  boiiilnlc  to  Motropolis,  III.  A.  S.  Ilnldwln,  ChlcnKo, 
111..  Is  C\\.  KuKr. 

'WUroDKln — H.nlsam  I.,ake  &  Knstorn  R.R. — This  company 
has  applicti  to  tli>>  Wlsronsln  Uallroad  Commission  foi  per- 
mission to  constriKt  a  rnlUvav  from  Italsam  l.aki'  to  Ci'iitiiria. 
Wl.x.      U.    11.  Sublette.   Minneapolis.   .Minn.,   is  C'h.   Kn^r. 

Trinii — Texas  Midland  U.K. — Plans  are  belliBr  prepared  for 
elcetrlfvInK  this  company's  lino  which  runs  from  I'nris  to 
Knnls.  Tex.,  about  135  miles.  I.,.  W.  Wells,  Terrell,  Tex.,  is 
Ch.   Knsr. 

Iilnht> — nilmoro   &    Pittsburg    K.U. — Accordlns:   to   press   re- 

Iiorts  this  company  will  construct  a  railway  from  Salmon  to 
>ewlstc>n.  Idaho.  Worl<  will  be  started  this  spring-  The  com- 
pany   has    olliccs    at    .Salmon,    Idaho. 

.\rlBonn — 101  Paso  it  Southwestern  H.H. — Pljins  are  being 
considered  by  this  conipany  for  the  extension  of  its  line  from 
Tucson  to  .VJo.  .\ri2.,  about  12ri  miles.  H.  J.  Simmons,  ICl  Paso, 
Tex.,    is   lien.    M^r. 

rallfornla — Atchison.  Topeka  &  Santa  F6  Ry. — This  com- 
pany plans  to  malie  extensive  improvements  to  its  terminal 
yards  at  Richmond,  Calif.  K.  M.  Bisbee,  AmariUo,  Tex.,  is  Ch. 
iBpfcr.   Western   Linos. 

Sankatphrwnn — RoBin.%  Northwestern  R.R. — This  company 
plans  to  st.irt  work  soon  on  the  extension  of  its  line  from 
RoKina.  Sask..  to  Ked  l>eer.  Alta.  The  Hoard  of  Directors  in- 
cludes G.  1...  Kavanaph.  (>.  I>.  Hrunelle,  J.  Whitesell,  J.  Clyma 
and  G.   Hordeau.    Montreal,   Que. 

KLECTRIC  R.AILWAYS 

BufTnlu,  X.  Y. — Plans  are  being  prepared  by  the  Interna- 
tional Hy.  Co.  for  the  purpose  of  double-tracking  its  line  on 
Virgil    Ave.    to    Kenmore   Ave.      J.    C    Sheldon    is    I'ur.    Agt. 

Geneva.  X.  Y. — The  Geneva.  Seneca  Falls  &  Auburn  Ry. 
Co.,  Inc.,  has  requested  the  City  Council  to  grant  a  franchise 
to  double-track  Kxchange  St.  from  Seneca  to  the  New  York 
Central  tracks  in  Geneva.  George  Everlll,  Waterloo,  is  Ch. 
Engr. 

Ithaca.  N.  Y'. — Surveys  are  now  being  made  by  the  Ithaca 
Traction  Corporation  for  the  Mitchell  St.  and  Stewart  Ave. 
lines.     R.  L.  Post  is  Asst.  Gen.  Mgr. 

MIddlrtoiTn.  \.  Y. — The  Wallkill  Transit  Co.  is  consider- 
ing plans  for  an  extension  from  Midway  Park  to  connect 
with  the  extension  of  the  Newburgh  line  from  the  Walden 
terminal,  taking  in  the  towns  adjacent,  including  Maybrook. 
Montgomery  and  Campbell  Hall.  W.  D.  Van  Inwegen  is  Ch. 
Engr. 

+Johniitonrn,  Penn  • — The  Somerset  St.  Ry.  Co.  has  awarded 
a  contract  to  J.  .\.  V.\NDKGHIFT  &  CO.  for  the  construction 
of  an  electric  railway  connection  between  Rockwood  and 
Johnstown.  About  $1,500,000  has  been  raised  to  finance  the 
proposition. 

Lancantrr.  Pena. — The  Conestoga  Traction  Co.  has  com- 
pleted surveys  for  a  13-mile  line  to  be  a  branch  of  the  Lan- 
caster and   Coatesvllle   Division.      R.   B.   Hull   is  Gen.   Mgr. 

New  Cantle.  Penn. — James  L.  Freeble  is  interested  in  i)lans 
to  build  an  electric  railway  from  the  corner  of  Haywood  St. 
in  Farrell  to  Mercer  and  New  Castle. 

ReadinK.  Penn. — The  Reading  Transit  &  Light  Co.  will 
make  Improvements  to  its  lines  to  cost  about  $200,000.  H  H 
Reigel   is  Pur.   Agt. 

'Waahlnicton,  D.  C. — A  request  has  been  made  to  the  Public 
I'tllities  Commission  by  the  Washington  &  Maryland  Rv. 
for  permission  to  extend  its  lines  from  Third  St.  "and  Ken- 
nedy St.  to  13th  St.  and  Ohio  Ave.,  N.  W.  T.  F.  Schumacher, 
Belair  Rd.  and   Rittenhouse  St.,  is  Supt. 

fYaahlnirton.  D.  C. — The  Capital  Traction  Co.  plans  to  build 
a  line  on   17th  St.     D.  S.  Carll   is  Gen.   Mgr. 

Peterabarsr.  Va. — The  Petersburg  &  Appomattox  Ry.  Co. 
has  been  chartered  to  build  an  electric  railway  from  Peters- 
burg to  City  Point,  about  five  miles.  The  company  is  capi- 
talized  at   $100,000,  and   J.   M.   Wortham   is   Pros. 

AaheTille.  N.  C. — The  Asheville  Power  &  Light  Co.  plans 
to  extend  Its  lines  in   Kenllworth   Park.     J.  C.   Donald   is  Supt. 

Florence.  Ala. — The  Florence  &  Huntsvllle  Interurban  Ry. 
Co.  Is  m.aking  surveys  and  preliminary  plans  are  being  made 
for  a  75-mile  line  to  connect  Florence.  Rogersville,  Athens 
and  Huntsvllle.  Three  power  stations  will  be  located  along 
the  line  and  repair  shops  will  be  In  Florence.  The  author- 
ized capital  stock  is  $100,000,  and  S.  Jacobs,  Birmingham,  is 
Pres. 


>Vr«t  Point.  Kr. — The  I<ouliivllla  A  Interurban  Ry.  Co, 
plaiiH  to  exi.  nil  lis  ( (relj  line  Into  West  Point.  T.  J.  MInary. 
31f,    \\  .  Ht    .1.  tTirson    SI  .    l.oulHVllle.    Im   <ien.    Mgr. 

rinelnnnll,  <lhi» — An  ordinaiire  has  lieen  adopted  by  the 
City  ••ouncll,  whlrh  requires  the  Cincinnati  St.  Ky.  Co.  and 
the  Cincinnati  Traction  Co.  to  extend  llw  Warsaw  Ave.  route 
along  Glenway  Ave,  from  Wilder  Ave.  to  Seton  Ave.  In  <.*in- 
clnnati.  Tlioinas  lOllioll  Ih  Ch.  Engr.  for  the  Cincinnati  Trac- 
tion  Co 

lounuMfown.  Ohio— The  New  Castle  Traction  Co.  in  con- 
slilerliig  plans  for  buililing  a  line  on  Atlantic  Ave.  also  to 
conKtruel  a  terminal  loop  on  the  public  Hou.-ire  in  New  Citntli:. 
This  coinpanv  is  controlled  bv  the  Ue|)nbllc  Uv.  &  Light  Co., 
15   lOxchaliKC  PI..  Jeisey  Cil\.  .\'.  J 

llounton,  Tex. —  Preliminary  plans  have  been  formed  for 
conslrui-ting  an  interurban  electric  railway  between  Houston 
and   Itlchmond,  about  30  miles. 

I.ON  AnicelcM,  <filir. — The  City  Council  has  granted  a 
franchise  to  thc!  Pacillc  IClec'tric  Ry.  Co.  for  an  extension  on 
Central    Ave.      J.   McMillan    is   Gen.    Mgr. 

Onklnnd.  Cnlir.- — According  to  reports,  the  city  will  con- 
struct a  Ill-it  line  along  the  estuary  (|uay  wall  from  Clay  to 
Market    .St.      Harry  S.   Anderson   is  Comr.   of   Pub.   Wks. 

PnMndrnn,  Cnllf. — The  Pacific  Electric  Ry.  Co.  will  soon  lay 
tracks  on  .North  Fair  Oaks  Ave.  in  Pasadena.  J.  McMillan. 
Los    Angeles,    is    Gen.    Mgr. 

Stcllnrton,  X.  S.— The  I'ictou  County  Electric  Co.,  Ltd.,  will 
start  work  some  time  during  April  on  its  extension  to  I'ark- 
dale.      Leonarcl    T.    Flaherty    is   f)en.    Mgr. 

Three  UlverM,  «lue. — The  City  Council  has  granted  a  23- 
year  franchise  to  tlie  Three  Rivers  Traction  Co.  This  com- 
pany plans  to  build,  in  the  future,  a  30-mile  railway,  and  at 
present  intends  to  lay  iiM  miles  of  track  within  the  city 
limits. 

llnyMvillr.  Onf. — The  Council  and  Hoard  of  Trade  of  Brace- 
bridge  and  the  Councils  of  Baysville,  Sherbourne,  Nightingale 
and  Clintock  have  indorsed  a  project  for  the  construction  of 
a  liydro-electric  radial  railway  from  Rracbridge  to  the  Wa 
Wa    Hotel,    a    distance    of    about    24    miles. 

Perth.  Ont. — The  Ottawa  &  St.  Lawrence  Electric  Ry.  Co., 
according  to  i)ress  reports,  will  soon  start  work  on  the  I'erth 
and  Smith  Falls  section  of  its  proposed  railway.  The  line  is 
to    extend    through    Rideau    Ferry. 

St.  Cntharlneti,  Ont.— The  Niagara,  St.  Catharines  &  To- 
ronto Ry.  plans  to  build  an  extension  on  P.ridge  St.  of  the 
Falls  Division  from  Erie  to  Victoria  Ave.  in  Niagara  Falls. 
E.   F.   Seixas   is  Gen.   Mgr. 

LIUHT.  HEAT  AXD  POWER 

WntervlIIe.  Maine — Tt  is  reported  that  the  City  Council 
contemplates  the  installation  of  a  municipal  electric-light  and 
power  plant.     Eugene  W.  Crawford  is  City  Engr. 

llroekton,  .Mom.s. — The  Edison  Electric  Illuminating  Co.  of 
Brockton  contemplates  the  construction  of  a  new  substation 
in  the  northern  part  of  the  city,  and  building  two  trans- 
mission lines  from  Brockton  to  North  Easton.  A.  F.  Nelson. 
Brockton,   is   Mgr. 

+BriMtol.  Conn. — (Official) — The  contracts  for  plumbing  and 
electrical  work  for  the  new  school  on  Maple  St.  have  been 
awarded  to  ROBERTS  &  ARNOLD.  Bristol,  at  $4498,  and  W.  E 
THItOOP.  Bristol,  at  $2179.  respectively.  The  contract  for  heat- 
ing and  ventilating  will  soon  he  awarded.  Walter  P.  Crab- 
tree,  272  Main  St.,  New  Britain,  is  Arch. 

+Albany,  X.  Y. — The  Municipal  Gas  Co.  has  awarded  the 
contract  for  the  construction  of  a  10Sxl46-ft.  power  house  to 
the  PETER  KEELER  BUILDING  CO.,  Albany,  at  about  $60,- 
000. 

-^KlngM  Park,  N.  Y. —  (Official) — Bids  were  received  Mar.  IS 
by  the  State  Hospital  Commission,  Albany,  for  heating,  plumb- 
ing and  drainage,  and  electrical  work  in  a  new  building  for 
chronic  patients  at  the  Kings  Park  State  Hospital.  The  three 
lowest  bids  for  each  contract  are  given  below.  Proposals 
Nos.  (1)  and  (2):  Heating,  W.  B.  Armstrong  Co..  Albanv. 
(1)    $5531,    (2)    $1900;    Walker    &    Chambers.    New    York,    N.    Y 

(1)  $5540,  (2)  $1985;  E.  Rutzler  Co..  New  York,  N.  Y..  (1) 
$5690.  (2)  $1999,  and  nine  others;  i)lumbing  and  drainage- 
Arthur  S.  Gaynor  Co.,    168   West  99th  St.,   New  York,    (1)    $73.S1 

(2)  $2065;  George  E.  Gibson  Co.,  49  East  21st  St..  New  York" 
(1)  $7630,  (2)  $1980;  W.  B.  Armstrong  Co..  (1)  $7943,  (2)  $2255 
and  seven  others;  electrical  work,  S.  G.  Waterman,  817  Broad- 
way, New  Y'ork,  (1)  $909,  (2)  $332;  Isador  Fajans.  122  East 
25th  St.,  New  York,  (1)  $1179,  (2)  $449;  .Murphv  &  Walsh,  (1) 
$1194.   (2)   $418,  and  four  others.     Noted  Mar.   li. 

Xew-ark.  X.  Y". — It  is  reported  that  an  appropriation  of  $15.- 
000  has  been  made  for  extensions  to  the  street-lighting  system, 
and  plans  for  the   work  are   now   under  consideration. 

Xew  York.  X.  Y. —  (Borough  of  Bronx) — Bids  were  opened 
Mar.  22  by  the  Department  of  Health  for  plumbing  and  cas- 
fttting,  and  steam-heating  plant  for  two  concrete  pavilions 
on  the  grounds  of  the  Department  of  Health,  Riverside  Hos- 
pital, North  Brother  Island,  Borough  of  Bronx.  The  bids 
for  plumbing  and  gasfltting  were  as  follows:  E.  Kraus,  $7900; 
\\  illiam  Young  Plumbing  Co.,  $10,665;  A.  S.  Gavnor  Co.,  $S195- 
T.  E.  O-Brien,  $11,700;  J.  B.  Bradv,  $9662;  J.  S."Murphy,  $S7S7- 
ll^.l'l&e,  E  f^'ibson,  $8187;  Harry  Kline,  $9010;  J.  J.  Kenny, 
$91r_5:  J.  F.  Hook,  $9285:  J.  G.  Barth  Plumbing  &  Heating  Co., 
$11,1 29.  Bids  for  the  heating  plant  were  as  follows:  A.  B. 
Demerest,  $9876;  Philp  &   Paul,  $11,944;  Leslie  &  Tracy,  $8900; 
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Raisler  Heating  Co.,  $10,300:  E.  Rutzler,  $10,279;  Adam  Britz, 
$10,S40:  George  E.  Gibson,  $S200;  Walker  cfc  Chambers,  $7260; 
.1.  G.  Barth  Plumbing  &  Heating  Co.,  $9025;  J.  A.  ScoUay, 
$11,995.     Noted  Mar.   IS. 

>"ew  York,  \.  Y. —  (Borough  of  Manhattan) — (Official) — 
Bids  ■n-ill  be  received  until  noon,  Apr.  2,  by  the  Board  of 
Trustees,  Bellevue  and  .Mlied  Hospitals,  for  lighting  fixtures 
in  Pavilions  "I"  and  "K"  of  the  new  Bellevue  Hospital,  2fith 
to  29th  St.,  First  Ave.  to  East  River,  Borough  of  Manhattan. 
John  W.  Brannan,  M.  D.,  is  Pres.  Bd.  of  Trustees. 

AVellMville,  \".  Y. — Press  reports  state  that  the  Wellsville 
Electric  Light.  Heat  &  Power  Co.  has  accepted  the  offer  of 
the  village  to  purchase  the  local  plant.  H.  B.  Sweet,  Utica.  is 
preparing  plans  for  remodeling  and  improving  the  plant. 

Jersey  City.  X.  J. — It  is  reported  that  the  City  Commission 
has  decided  to  install  a  conduit  system  to  eliminate  overhead 
wires  and  poles.  The  estimated  cost  of  the  work  is  $1,500,000. 
Charles  .-V.   Van   Keuren   is  City   Engr. 

+>'e>vark.  M.  J. — The  Public  Service  Electric  Co.  has  award- 
ed contracts  for  equipment  for  its  new  power  plant  on  the 
Passaic  River  at  Point-no-Point.  at  a  total  cost  of  about  $125,- 
000.  to  the' following:  Steel  foundations  for  turbines.  I'EX.N'- 
SYLVAXI.-V  STEEL  CO.:  four  underfeed  stokers  and  foui-  econ- 
omizers. B.  F.  STI'RTEVANT  CO.;  cast  iron  niotor-operjited 
valves  for  low  pressure  conrlensers.  PlTT.sni'RGH  V.\LVE, 
FOUNDRY  &  CONSTRI^CTION  CO.;  steel  valves  for  high  pres- 
sure steam  lines.  PRATT  &  CADY  CO.;  boiler  feed  pumps.  H. 
R.  WORTHINGTON  CO.  Noted  July  2,  1914:  Jan.  14  and  Feb. 
11,    1915. 

Perth  .\inboy.  N.  J. — The  City  Council  has  engaged  Runyon 
&  Carey,  S45  Broad  St..  Newark,  to  prepare  plans  for  the  con- 
struction of  the  proposed  municipal  electric-light  plant.  Noted 
Nov.   19  and  Jan.  21. 

+Trenton,  X.  J. — The  Public  Service  Gas  Co.  has  awarded 
the  contract  for  the  construction  of  a  two-story  addition  to 
its  gas  generating  plant  on  New  York  Ave.  to  W.  J.  &  J.  H. 
MORRIS. 

Everett,  Penn. — It  is  reported  that  the  citizens  of  Everett 
are  promoting  the  installation  of  a  municipal  electric-light 
plant.  Service  is  now  furnished  by  the  Everett  Light.  Heat 
&  Power  Co. 

Baltimore,  .Md. — Plans  have  been  prepared  by  Charles  L. 
Reeder.  921  Equitable  Bldg..  for  additions  and  improvements 
to  the  power  plant  and  laundry  of  the  Hebrew  Hospital.  The 
work  will  include  the  construction  of  an  addition  to  the  power 
house,  new  boilers,  engines,  laundry  machinery,  etc. 

WeHtminHter,  S.  C. — The  Town  Council  is  reported  to  have 
authorized  the  issue  of  $16,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  installation  of  a  municipal  electric-light 
plant.     Noted   Aug.   14.    1914. 

St.  PetersbnrB,  Fla. — It  is  reported  that  the  citizens  will 
be  asked  to  vote  on  the  question  of  installing  a  municipal 
electric-light  plant.  If  the  vote  is  favorable,  a  bond  issue  of 
$150,000   for  the  purpose   will   be   submitted   to   the   voters. 

JackMon,  MIhh. — At  a  special  election  held  Mar.  13.  the  citi- 
zens defeated  a  bond  issue  of  $160,000  for  the  construction  of 
a  municipal  electric-light  and  power  plant.  M.  L.  Culley  is 
City  Engr.     Noted  Oct.  S  and  22.  1914.  and  Feb.  25.  1915. 

Clay,  Ky It  is  reported  that  the  Clay  Light  &  Ice  Co.  will 

build  a  transmission  line  to  Dixon,  a  distance  of  about  eight 
miles.  An  additional  boiler  and  generator  will  be  installed.  C. 
R.  Clark  is  Supt. 

Cincinnati,  Oliio — It  is  reported  that  Walter  H.  Hutzler.  116 
West  Elder  St..  and  associates,  will  apply  to  the  City  Council 
for  a  franchise  to  establish  and  operate  an  electric-light  plant 
in  the  vicinity  of  Findlay  Market.  It  is  stated  that  $50,000 
has  already  been  subscribed  for  the  construction  of  a  steam- 
driven  plant. 

Cleveland.  Ohifi — The  city  plans  to  build  a  new  municipal 
power  station  at  7616  Woodland  Ave.  S.  E..  to  cost  about  $25.- 
000.  It  will  be  two  stories,  of  reinforced  concrete  and  brick, 
and  will  contain  4914  sq.ft.  of  floor  space. 

Peebleii,  Ohio — The  Village  Council  is  considering  plans  for 
the  establishment  of  a  municipal  electric-light  plant,  for  the 
construction  of  which  bonds  for  $11,500  have  been    issued. 


.Manltowoe.  Win. —  It  is  reported  that  the  Oslo  Power  & 
l..ight  Co..  .Manitowoc,  has  Increased  its  capital  stock  from 
$5000  to  $30,000  for  the  purpose  of  rebuilding  its  hydro-elec- 
tric plant  which  wh.m  damaged  by  floods  a  few  months  ago. 
A.   O.   Anderson   !.«<  Prea. 

Hone  HIM.  Iowa — It  i»  rei)ortcil  th.Tf  birl.s  are  being  receiveil 
hy  A.  L,  Zink.  repre.m'iiting  the  Town  Council,  for  the  con- 
Ntructlon   and   operation   of  an   electric-light   plant. 

♦  Went  Bend,  Iowa — The  Town  Council  has  awarded  the 
contract  for  the  instiillation  of  an  electrlc--llght  jilant  to  the 
AI..AMO  ENfM.MO  &  SI'I'I'LY  Co..  1122  Fiunam  St..  Omaha. 
Neb.,  at  $S270.     W.   II.  (Jrover.   Ames.   Iowa.  Ts  Engr. 

lllhbInK,  Minn. —  HurnH  fit  .McDonnell.  Sciirritt  Bldg.,  Kansas 
City.  Mo.,  has  recommended  lo  the  Water  and  Light  Board  Im- 
provetiienls  to  the  elii't ric--llght  plant  and  water-worku  to  coMt 
from  $100,000  to  $l.'7."00.  K.  D.  Ilawley  la  City  Engr.  Noted 
.May   14   anrl   June   II.    1914.   Feb.   4,    1915. 

f-ldgnr,  Neb. — The  citlzenn  have  voted  In  favor  of  iHHUlng 
$13,500  In  bondn  for  the  purpone  of  conntrurting  ii  munlclpiil 
.•lertrlc-llght  plant.  V.  ».  IIoIIlHlor.  Lincoln.  In  lOngr. -Un- 
charge. 

^Knnnan  City,  Mo, — The  Board  of  Kducatinn  hnn  awarded 
Ihe  opfitnict  for  heating  e<|ulpmeiit  In  th<i  Wlllliim  Cullen 
lirvant  School  to  the  WOODLING  MIOATING  &  VKNTILATING 
C<>.,  Relliince  lildg.,  Kandaw  City,  at  $ir..S47.  For  heating 
equipment     In     the     Mark     Twain     School,     the     contract     wjiH 


awarded  to  the  C.A.PL.\N  GALVANIZED  IRON  CO..  St.  Louis, 
at  $14,375. 

+Poplar  Bluft',  Mo. — The  City  Council  has  awarded  the  con- 
tract for  the  construction  of  the  municipal  electric-light  plant 
to  the  FULLER-COULT  CO.,  Chemical  Bldg.,  St.  Louis.  Bonds 
for  $75,000  will  be  sold  for  the  purpose.  Noted  Apr.  2. 
1914. 

.\ustin,  Tex. — ^^George  S.  Westerfield.  Engr..  and  Charles  T. 
Boelhawe,  Arch.,  who  were  employed  to  ascertain  the  cost  of 
installing  a  new  heating  plant,  power  plant,  elevators,  sani- 
tation and  ventilating  systems,  telephone  exchange,  and  other 
improvements  in  the  State  Capitol,  have  submitted  a  report  to 
the  Legislature.  Their  recommendations  entail  an  expendi- 
ture of  about  $450,000.  An  appropriation  for  the  puri)ose  will 
probably  be  made. 

.lli.ssion.  Tex. — See   item    under   "Water   Supply — Irrigation." 

Walter,  Okla. — The  town  has  abandoned  the  idea  of  install- 
ing a  municipal  electric-light  plant,  and  is  negotiating  with 
the  Comanche  Light  &  Power  Co  to  furnish  electrical  ser- 
vice. 

4- Yale,  Okla.  —  See  item  under  "Water  Supply  —  Irriga- 
tion. 

Oakland.  Calif. — The  Pacific  Gas  &  Electric  Co.  has  taken 
out  permits  for  the  construction  of  a  one-story  boiler  house 
and  a  one-storv  generator  house,  to  be  located  at  the  plant  at 
First  and  Market  St.  They  will  cost  $5000  each.  F.  A.  Leach, 
Jr..   Oakland,   is  Dist.   Mgr. 

Venice.  Calif. — It  is  reported  that  the  Abbot-Kinney  Co.  will 
equip  an  electric  generating  plant  at  a  cost  of  about  $70,000. 
J.  B.  Griften  is  Engr.  for  the  companv 

Montreal,  Uae. — Bids  will  be  received  until  noon.  Apr.  6, 
by  the  Board  of  Control  for  the  installation  of  a  street- 
lighting  svstem  on  St.  Catherines  and  Bleury  St.  to  cost  about 
$40,000. 

Tara,  Ont. — It  is  leported  that  the  City  Council  is  con- 
sidering the  installation  of  a  hydro-electric  light  and  power 
plant.      AV    J.   Taylor  is   Clk. 

BRIDGES 

Claremont.  X.  H. — The  Board  of  Selectmen  has  passed  a 
resolution  calling  for  a  bond  issue  of  $26,000  to  be  used  for 
building  steel  bridges  across  the  Sugar  River  at  Broad  St.  and 
the  Lower  Village. 

New  York,  N.  Y'. —  (Borough  of  Bronx) — It  is  reported  that 
plans  are  being  prepared  for  a  new  bridge  over  Westchester 
Creek  at  East  177th  St.  It  will  have  two  steel  spans  and  a 
double-leaf  bascule  span  with  granite  abutments.  The  esti- 
mated cost  is  $170,000.  F.  J.  H.  Kracke,  Municipal  Bldg.,  is 
Conir.,    Dept.    of  Bridges. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  until  2  p.m.,  Apr.  1,  by  F.  J.  H.  Kracke, 
Comr.,  Dept.  of  Bridges,  for  wood  paving  blocks  for  the 
Department  of  Bridges. 

Rochester.  .V.  Y. — Press  reports  state  that  the  Buffalo, 
Rochester  &  Pittsburgh  Ry.  will  build  six  new  steel  bridges 
this  year.  One  will  be  a  viaduct  over  the  tracks  of  the  Erie 
R.R.  at  Silver  Lake  Junction,  and  the  others  will  be  located 
on  the  Buffalo  division.  About  1163  tons  of  steel  will  be  re- 
quired.    E.  F.  Robinson.  Rochester,  is  Ch.  Engr. 

Hightstown,  N.  J. — It  is  reported  that  the  Common  Coun- 
cil and  the  Board  of  Chosen  Freeholders  of  Mercer  County  are 
negotiating  for  rebuilding  the  Main  St.  Bridge.  It  is  estimated 
to  cost  $20,000.     Noted  Jan.  28  and  Mar.  11. 

'A'+.Mt.  Holly,  N.  J. — The  Boards  of  Chosen  Freeholders  of 
Burlington  and  Atlantic  Counties  have  awarded  the  contract 
for  repairing  the  Mullica  River  Bridge  on  Chestnut  Neck  Rd. 
between  the  two  counties,  to  EDW.\RD  F.AY  &  SON.  Phila- 
delphia,  at   about   $69,000.      Noted   Feb.    IS   and   .Mar.   11. 

IVewark.  N.  J. —  (Official) — Bids  will  be  received  until  3  p.m.. 
Mar.  30.  by  a  joint  committee  of  the  Boards  of  Chosen  Free- 
holders of  Essex  and  Hudson  Counties,  at  the  Essex  County 
Court  House.  Newark,  for  rebuilding  the  fenders  of  the  center 
and  rest  piers  of  the  Jackson  St.  Bridge  between  Jackson  St., 
Newark,  and    Fourth  St..   Harrison. 

West  New  York,  N.  J. — The  New  York  Central  R.R.  plans  to 
build  a  viaduct  over  its  tracks  opposite  the  West  New  York 
Ferry.     James  I...  Wolfe  is  Town  Clk. 

^Albany,  Penn. — The  Philadelphia  &  Reading  Ry.  has 
awarded  the  contract  for  the  construction  of  a  reinforced- 
roncrete  bridge  near  .Mbanv  to  the  RE.-VDING  CONTR.\CTING 
CO.,  Reading.     The  bridge  will  be  1S9  ft.  long  and  15  ft.  wide. 

Knians,  Penn. —  Plans  have  been  prepared  by  E.  R.  Wenner. 
Borough  Engr..  for  the  construction  of  a  new  bridge  at 
Chestnut   St. 

+  \Ve»t  Chester,  Penn. —  (Official) — The  contract  for  repair- 
ing two  bridges  over  Brandywine  Creek,  south  of  Chadds  Ford, 
has  been  awarded  to  GEORGE  DALE,  102  East  12th  St.,  Wil- 
mington.   Del.     Noted   Mar.  4. 

•fVork.  Penn — (Official) — The  Board  of  County  Commis- 
sioners has  awarded  the  contract  for  the  construction  of  a 
bridge  over  the  south  branch  of  Mviddv  Creek  on  the  road  be- 
tween Muddv  Creek  and  Gatchelvllle  to  M.  D.  PORM.VN.  York. 
Noted    .Mar.    4. 

Klklns,  W.  Vn. —  (Otficial) — We  are  advised  by  Thadileus 
Pritt.  Clk.  of  Elkina  County,  that  the  opening  of  bld.s  for 
seven  bridges,  advertised  for  Mar.  1,  was  postponed,  and  will 
be   readvertised   about   Ai>r.    1.      Noted    Jan.    2S. 

Ilurhnni,    iV.    C (OttlclaD-Blds    will    be    received    until    8 

p.m..  Apr.  fi,  by  P.  C.  Crompton.  Audr.  of  Durham  County, 
for  the  construction  of  four  steel  bridges  with  concrete 
Hub.structurcH.  The  estimated  coat  Is  $5000  each.  Noted 
Mar.    IS. 

.Sumter,  S.  C.-  Sumter  County  will  Issue  $10,000  In  boMd^ 
the  jiroceeclM  of  which  will  b«  used  for  bridge  con.structlon. 
P.    ^I.    PIft.M    is   Chii.    of   County    Comrs.      R.    L.    .McLeod    Is    I'lk. 

Clearwater.  Kla. —  (Oindal) — Olds  will  he  received  until  Aur. 
fi    by     the     Hoard    of    Commlaslonors    of    Pinellas    County    for 
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rut'iili<l>liiK  cmruuiili'il  Iri'ii  iuIvi'iIm  of  viiilmiM  xlr.fn.     <'1i>iih-iiI  m 
McMiillon  IM  Cuiliitv    IIIkIiwiiv     I-:iiki' 

Jaaprr.  Ala.  KMlliliill  All  lil.U  iki-.-Ivi-cI  Miir.  1  f.  In  Iho 
('(iiiiiiil'.f.iiiiK-iM  i.r  Wiilki'i-  (•oiiMlv  fur  Ihr  ciinHlmrlliiii  of  four 
lirlilK'"  ovrr  tin-  llliiik  Wiirrloi  Klvi>r  ill  I'onlovii.  SIliHcy  l-'ork. 
M>ill>.ii\  ami  Town  <'rt>i'lt.  hiivi'  Im'imi  r«>JiM-li<il.  OIwhIoh  M. 
SiltlMin    Ik  CIiii.   of  ColiirN.      Noted    Mar.    1. 

Ilatiin  lloMHP.  ■•■  III<Ih  will  l>i<  riMKlviil  iinlll  noon.  Apr.  1.1, 
bv  llx-  I'ollif  .liirv  of  KiiHt  Milton  ItoiiKi'  I'iuIhIi  for  llio  fon- 
•trui'tlon  or  II  Hli-cl  liililui'  iii-roMH  lliitoii  UotiK«<  Miiyoii  on  tlio 
Ir«>n<'  IM  .  iiiol  for  a  wooilvn  lirlilKv  ovt<r  the  Anillo  HIvi-r  on 
jlonlon   Ki-ii\    Kil. 

«-ainlirl<lK<>.  Ohl»  (tMllolnl)-  llliln  will  l>o  rrrolvixl  nnltl 
noon.  .V|«i.  n.  l<v  Ihn  Hoard  of  roininlHNloni>rH  of  iJuiMiimw 
Countv  for  liiilldliik'  atiUtiiirnlB  for  Ihi'  Pcwi-v  Avi>.  Itrldni-  ovi-r 
Willi! 'I'n-i'k  In  tlio  I'lly  of  ('anilirldKi<.  T.  »'.  Whito  Im  County 
Audr 

Caalon,  Ohio— (t^nicliiD- -llldN  will  lio  rc<-i-lv<>il  until  K)  a.m., 
Apr.  H.  I>v  thf  Hoard  of  I'oinnilHMloni'rH  of  .Stark  County  for 
lhf»  ooimtiurtlon  of  the  .liiim>M  .»<tf«>lo  rolnforcud-foncroto 
brlilKi'  ovi>r  riKoon  Uiin  on  llii>  MaxNlllon-MlllrrfiliiirK  l(d.  In 
Tum-aruwiiK  Townnlilii.     •'.  K.  Stom-r  In  Clk.  of  I'oniri). 

^llarrUliurB,  rrnn.-  Tlio  Cuinbprland  Vallry  It. It.  (^n.  <-arly 
In  (Ik-  M'at  ro'lil  out  IlivilatloiiK  to  alioiit  ID  ront  ractoi  H  t<i  bid 
on  a  i;!i>ii-ft  ri'iiifori-<-il -coniMoto  doiildi-  track  loailway.  One 
trucku'a\  Im  to  be  built  IHIh  xoaxon  wblrb  liivolyrM  tlit'  placliiK 
of  (O.iinii  iMi.yd.  of  conrrrto.  Tbo  foundatioiDi  wi-ri-  built  by 
tho  railway  oonipany  last  y«>ar.  Tin-  work  Involvi-H  cn- 
volopliiK  -3  old  pliMS  nnd  biilldiiiK  'i-  new  oiit-s.  Tlu-ip  will 
be  23  aM-lu'H  of  T7  ft.  and  22  arcliox  of  74  ft.  «  in.  witb  20 
ft.  rlnp.  .><and  w-lll  cost  $I.OS  por  m-t  ton  dollvorod  ami  stonp 
il.  Tho  nuinlx-r  of  biddt-rs.  and  tho  silo  of  tho  work  imiko  tho 
flKUre  submittod  of  unusual  iiiloroHt  and  they  aro  roproduci-d 
herewith.  The  contract  w  iim  awaiilod  to  HOHKIIT  OltACR 
C»>NTUACTING  CO..  614  Smlthriclil  .St.,  IMttsburKh,  Pcnn..  at 
»270,2»0. 


Ilantlllr.  Iiial.  Killli-lal)  -HldH  will  bo  io<-oiyod  until  lU 
II  III  ,  Apr  r.i.  by  tho  CominlHNlonorN  of  lionilrlckN  County  for 
tho  coiiMliiKlloii  of  Hoyon  Htoul,  and  nino  i-oiicroto  IhIiIkoh.  L. 
W.    MordoiH    Ih   Amir. 

NpnltnliiirK,  Inil.  (Olllclal)  liblH  will  bo  locolvod  until  I 
p.m.,  Apr.  r.,  bv  till-  l'o|iiinlKMloni-iM  of  Scott  County  for  tho 
coiiHt  ruction  of  Movoial  concrotc  brIdKoH  itnd  i-iilvortH  iind  two 
Rtool   brblKOH.      Kobirt   lllunt  In  Audr. 

Wlnohpulrr,  Inil.  HldH  will  bo  ri-ci-lvod  until  10  n.in.,  Apr. 
I.  by  CharloN  I-:.  TIUhoii,  Audr.  of  Kandolph  County,  for  31 
lirldKoH.  iibiitnioiilH  and  ropulrit. 

CiiHler  I'ark,  III.  (•Mnclal)  MIdH  will  bo  rocolvod  until  2 
p.m..  A|ir.  13,  bv  tbo  llridKo  Conimlttoo  and  Kuporlntnndunt  of 
illKhwavM  of  Will  County  for  tho  <-oiiHtriictlon  of  four  roln- 
foico.l  com-r.-lo  lirldKoM  In  CuKlor  TowiiHlilp.  W.  H.  Hrnlth, 
.lolli-l.  Ih  County  Supt.  of  lllKhwiiyN.  Alox  (.'oopur  Ih  Clk.  of 
CuHtoi    Tow  HHhlp. 

4>Mol,ennMlH>ro,  III. —  (Oniclnl) — Tho  MlKhwiiy  ConimlMHion  of 
llainllton  Couiily  hiiH  nwiinlod  tho  contract  for  tho  c-opHtruc- 
tlon  of  a  rolnforcod-concroto  IhIiIko  In  Mayborry  Townnhlp  to 
tho  VI.VCKN.N'KS  llllllxil-:  Co..  Vlnconio-H,  Ind.,  at  $1273.  Th« 
Kntflni-or'K  oHtlmalo  w.-ih  J.^fioo.  l-'lvo  other  blilH  woio  rocelvod. 
Cro^K  CarriHon  i.s  County  .Supt.  of  IliKhwayH.     Noted   Keb.  ZS. 

MurphyMboro.  III.  Ollliliil)  —  IlidH  will  be  recoivcd  until 
2  p.m.,  .Mar.  .'tl.  at  tbo  Court  IIouho,  .MurphyHboro.  for  tho  con- 
Hlrucllon  of  tho  ItattlcHnake  Forry  Itrldtfc  between  <;r;ind 
Towor  and  Pomona  TownwhlpH,  Jacknon  County.  It  will  be  a 
iso-ri.  Btool  Hpnn  on  reinforced-concrete  .ibutmentH.  The  cHtl- 
niatcd  (-OHt.  IncIiidlnK  pHlnK.  Ih  JI3.600.  Thomas  (}.  Dunn.  Oor- 
ham.   111.,  Is  County  Supt.   of  Hli^hways.     Noted   Mar.  4. 

He  I'ere,  Win. —  It  Is  reported  that  a  special  election  will  be 
hold  Apr.  fi  to  vote  on  the  <|U<<Htion  of  iH.iuInt?  Jl.l.OOO  In 
bonds,  tho  proceeds  of  which  will  be  used  for  rebuilding;  the 
(lrawbiid>fO  nt  .Main  Ave.  and  (JeorKO  .St.  The  estimated  cost 
of  the  work  is  $21.i>00,  of  which  $»iOOO  is  now  available. 
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Firm 
Rolvrt  Gmoo  ContmctinK  Co 

K-  Purcrll   

W.  W    It.ixloy  &  Co 

Booth  &  Kliun.  Ltd 

T    I..  Eyr.> 

(VHogan  *  Lake.  Inc 

Hnnlnn-ay  Contracting  Co 

M«r.\rthiir  Rn>-<   Co 

W«hor  r    l':ii tirson 

Ch.irl.-s  MrDormot  Co 

Thoni.i.^  Shcnhan 

The  Dmvo  Coiiinu-ting  Co 

Tho  H    C.  Brooks  Co..  Inr 
Fraicr.  Brnco  A-  Co .  . 

H.  S.  KtTbniiuh,  Inc 

PattonKin-Momn  Co 

The  National  Foundation  A  En^neering  Co. . . 

H    Denburp-r  Construction  Co 

John  Coll  &  Co 

Bates  &  RoKors  Construction  Co 

Smilh-McCormick  Co 

The  Dunn-McCiirthy  Co 

Sanford  A  Brooks  Co 

Rinehart  A  Dennis  Co.,  Inc 

The  Snare  A  Tricst  Co 

Merrill-Ruckcatx-r  Co 

.Sparks  4  Evans        

E.  E   Smith  Contracting  Co 

.\rthur  McMuUcn 

Dejfnon  Contracting  Co 

Raymond  Concrote  Pile  Co. 
James  McGraw  Co. ...    

F.  M.  Talbot  Co 

Hvde.  McKarlin.  Burke  Co 

The  Johson-Giflord  Co. 

A.  L.  Anderson  A  Bros..  Inc. 

Geo.  H.  Curtis  Construction  Corporation. . 

I..  H.  Focht  A  .Son 

•  Cement,  reinforcing  ste<-l  and  anchor  bolts 


♦  Concrete 

Manhole 

Removing 

M8.sonry, 

Watcrproofini?. 
lO'i.OOO 

Conduit 

Frames 

Old  Masonry. 

Sli.tKH) 

7,sm  I.iii.Ft  , 

and  Covers, 

100  Cu.Yd. 

Cu.Yd..  Price 

S<i.Ft  .  Price 

Price 

21   S<-t.s.  Price 

(Est.).    Price 

Total 
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334.770 

5  93 
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0  35 

22  00 
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40  00 
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345.(>»0 
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4  00 
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25  (K) 

3,00 
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6  0.5 

0   12 
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1.00 
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0  .50 

35  00 

5  00 
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7  00 

0  035 

0  15 

70  00 

5  00 
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0.50 

.50  00 

5  00 
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7  00 
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7   11 
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I   00 

25  00 
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41.5,825 

7  28 
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30  00 

10  00 
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7  3.5 

0  03 

0.50 
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3  50 
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7  .50 

0  045 

0  .33 

38  00 

2.00 

428,102 
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0  03 

0  50 

65  00 

6.00 

428,925 

7  .50 

0  03 
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20  00 

431  ,.3.30 

7 .  50 

0  04 

0.75 

60  00 

12.00 

432..390 
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0  03 

0  85 

35  00 

3.00 

440.245 

7  70 
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0.52 

40  00 
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442,791 

7  95 

0  0225 

O.OO 

35  00 

2  .50 

4.53,160 

8  00 

0  25 

0.75 

35  00 

2.50 

480,335 

8  45 

0  025 

0  40 

70  OO 

3.00 

480,640 

9  25 

0.10 

0  50 

.50.00 

3.00 

.533,4.50 

9.25 

0.10 

0  60 

.50.00 

6  00 

.5.34,. 5.30 

11    17 

0  035 

0  45 

40.00 

2.50 
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to  be  furnished  on  cars,  at  site  of  bridge  by  the  railroad  company. 


rineinnatl.  Ohio — (Official) — Bids  will  be  received  until 
noon.  Apr.  14.  by  William  Leimann,  City  Audr.,  for  the  pur- 
chase of  a  bond  issue  of  $165,060,  the  proceeds  of  which  will 
be  used  for  the  construction  of  a  viaduct  over  Kemper  Lane 
at  the  P.-irk  Ave.  entrance  to  Elden  Park.  Noted  Oct.  22,  Nov. 
26  and   Dec.    10.    1914. 

ClFvrland.  Ohio — (Official) — Bids  will  be  received  until  10 
a.m..  Apr.  14.  by  the  Hoard  of  Commissioners  of  Cuvahoqra 
Countv  for  the  construction  of  a  concrete  bridge.  Report  No. 
3487.  W.  A.  Stinchcomb  is  County  Surv.  E.  G.  Krause  is  Clk. 
of  Comrs. 

^lama,  Ohifi — The  Board  of  Administration  has  awarded  the 
contract  for  the  construction  of  the  Pine  .St.  bridge  to  the 
Bl'RKK  CONSTUrCTIoN  CO..  Newcastle.  Ind..  at  $20,363. 
There  were  20  birls  submitted,  ranging  from  that  of  the  suc- 
cessful contractor  to  $2;'.76."i.  The  engineer's  estimate  wa.s 
t2S.232.  Chester  &  Fleming,  Union  Bank  BIdg..  Pittsburgh, 
Penn..   Is  Engr.-in-Charge.     Noted  Feb.  11  and  25. 

YoniiKiitOTrii.  Ohio — (Official) — We  are  advised  by  F.  M. 
LItlie.  City  Engr..  that  the  railw.-iys  Interested  in  the  con- 
struction of  the  East  Federal  St.  Viaduct  have  appealed  to 
the  higher  courts  from  the  recent  decision  that  the  bridge 
shall  be  built  according  to  plans  prep-ared  by  the  City  Engi- 
neer, rather  than  those  of  the  railw.-iv  engineering  forces. 
The   estimated   cost    is   $500,000.      Noted   Mar.    IS. 

Crawfordnvllle,  Ind. — The  Board  of  Commissioners  of  Mont- 
gromery  County  will  advertise  about  May  1  for  bids  for  the 
construction  of  six  reinforced-concrete  flat  top  bridges.  M. 
L.  Nees  is  County  Surv. 


Den  Moines,  Iowa — (Official) — Bids  will  be  received  until 
noon.  Mar.  29.  by  the  Board  of  Supervisors  of  Polk  (bounty 
for  the  construction  of  four  reinforced-concrete  bridges. 
H.    L.   Barquist    is  Chn.    of   the   Bd. 

+nnliuque,  lon-a — The  Board  of  Supervisors  of  Dubuque 
County  has  awarded  the  contract  for  the  construction  of  122 
bridges  and  culverts  in  the  county  to  J.  J.  LEONARD, 
Dubuque,   at    $36,100. 

Dubuque,  lona — (Official) — Bids  will  be  received  until  2 
p.m..  Mar.  31.  by  the  Board  of  Supervisors  of  Dubuoue  County 
for  the  construction  of  75  concrete  box  culverts  on  the  Iowa 
Post  Rd.,  locally  known  as  the  "Hawkeye  Highway."  John 
Inghram  is  County  Audr. 

Ft.  MailiMon,  loiva — The  Board  of  .Supervisors  of  Lee  County 
has  passed  a  resolution  of  necessity  for  the  construction  of 
four  reinforced-concrete  bridges  and  six  reinforced-concrete 
culverts  at  an  estimated  total  cost  of  $15,669. 

I.one  Tree,  Iowa — Press  reports  state  that  the  Boards  of 
Supervisors  of  Johnson  County,  Iowa  City,  and  Louisa  County, 
AVaiiello.  .-ire  considering  the  construction  of  a  $10,000  bridge 
over  the  Iowa  River  about  seven  miles  from  Lone  Tree,  to  re- 
place the  structure  carried  away  recently  by-  tloods  and  ice 
floes.     The  two  counties  w-ill   share  the  cost   equally. 

+Mareneo,  Iowa — The  Board  of  Supervisors  of  Iowa  County 
has  aw-arded  the  contract  for  the  construction  of  45  county 
bridges  to  M.  o.  BITRNETT,  Marengo,   at  about   $26,000. 
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Sibley,  lovra — Bids  will  be  received  until  1  p.m.,  Apr.  7, 
by  G.  W.  CreiKhton.  Audr.  of  Osceola  County,  for  the  con- 
struction of  two  steel  bridges,  and  36  concrete  bridges  and 
culverts. 

Tipton,  Iowa — Press  reports  state  that  the  Board  of  Su- 
pervisors of  Cedar  County  plans  to  build  several  concrete 
bridges  this  year.     The  estimated  total  cost   is  $22,000. 

^Caledonia,  Minn. —  (Official) — The  Board  of  Commissioners 
of  Houston  County  has  awarded  the  contract  for  constructing 
several  bridges  to  the  JOLIET  BRIDGE  CO.,  Joliet,  111.,  at 
$6044.  Four  other  bids  were  received,  ranging  from  $6.")50  to 
$82ST.      E.    N.   Newhouse   is  County  Audr.      Noted   Mar.    4. 

+Minneapoli!i,  Minn. —  (Official) — The  Board  of  Commission- 
ers of  Hennepin  County  has  awarded  the  contract  for  the 
construction  of  a  bridge  over  County  Pitch  No.  10,  Rd.  No.  83, 
to  WILLIAM  ()'SHE.\  &  SON'S,  129  East  2,Tth  St.,  Minneapolis. 
F.    E.    Haycock    is    County    Surv.      Noted    Mar.    11. 

+Garfield,  Kan. —  (Official) — The  Board  of  Commissioners 
of  Pawnee  County  has  awarded  the  contract  for  the  con- 
struction of  a  reinforced-concrete  bridge  over  the  Arkansas 
River  at  Garfield  to  the  TOPEKA  BRIDGE  &  IRON  CO., 
Topeka,  at  $12,350.  Noted  Oct.  22.  Dec.  24,  1914,  and  Feb. 
25,    1915. 

McCook,  »b. — Bids  will  be  received  until  noon.  Mar.  30,  by 
C.  K.  Dutcher.  Clk.  of  Redwillow  County,  for  bridge  work 
in  the  county  during  the  ensuing  year. 

Columbus,  Mont.- — (Official) — Bids  will  be  received  until  10 
a.m.,  Apr.  12.  by  the  Board  of  Commissioners  of  Stillwater 
County  for  the  construction  of  five  reinforced-concrete  bridges, 
Nos.  9^  11.  12.  13  and  14.  ranging  from  22  to  95  ft.  long.  R.  W. 
Barr   is   County   Surv.   B.   F.   Harris   is   Chn.   Bd.   of  Comrs. 

Rookport,  Mo. — Bids  will  be  received  until  2  p.m.,  .\pr.  12. 
by  J.  A.  Krusor.  Highway  Engr.  of  Atchison  County,  for  bridge 
work   in   the   county. 

Helton.  Te-x. — The  Commissioners  Court  of  Bell  County  has 
ordered  the  construction  of  two  new  county  bridges,  one  over 
Cedar  Creek  on  the  Moffat  Air  Line  Rd.,  and  the  other  on 
the  Belton-Sulphur  Springs  Rd. 

Dalla.s,  Tex. — The  Board  of  City  Commissioners  has  voted 
to  appropriate  $22,000  for  constructing  the  east  approach  of 
the   Commerce   St.   Bridge.     J.   M.   Preston   is  City   Engr. 

+  FloreMvllle,  Tex. — The  Commissioners  Court  of  Wilson 
County  has  awarded  the  contract  for  the  construction  of  two 
steel  bridges,  one  over  the  San  Antonio  River,  and  the  other 
over  Picosa  Creek,  to  the  .A.L.\MO  CONSTRUCTION  CO.,  San 
Antonio,    at    $10,500. 

Robert  I.ee,  Tex.- — (Official) — Bids  will  be  received  until 
Apr.  12  by  the  Commissioners  Court  of  Coke  County,  for  the 
construction  of  two  county  bridges.  The  estimated  cost  is 
$8000.     S.  B.  Kemp  is  County  Judge. 

Honuiani,  Waxh. — It  is  reported  that  bids  will  be  received 
until  .\]>f.  7  bv  the  Commissioner  of  Public  Works  for  repairs 
to  the  Eighth  St.  Bridge.  C.  E.  Fowler.  Central  Bldg..  Seattle, 
is   Engr. 

VVenatchee,  AVanh. — The  Board  of  Commissioners  of  Chelan 
County  has  instructed  the  County  Engineer  to  prepare  plans 
for  a  steel  bridge  to  be  known  as  the  Wenatchee  River  Bridge. 
The  estimated  cost  is  $35,000,  and  it  is  reported  that  construc- 
tion will  be  begun  some  time  during  the  summer.  Fred  .V. 
Warren  is  County  Engr. 

Fairfield.  Calif. — Press  reports  state  that  bids  for  the  con- 
struction of  four  bridges  on  the  State  Highway  in  Solano 
County  will  be  received  at  the  April  meeting  of  the  Board  of 
County  Supervisors.  One  bridge  will  span  American  Canon 
Creek  near  Cordelia,  one  over  Sweeney  Creek  near  Benicia. 
and  one  each  across  Gibson  and  McCune  Creeks  near  Batavia. 

HoltvlUe,  Calif. — Bids  will  be  received  until  2  p.m..  Mar.  29, 
b.v  M.  S.  Cook.  Clk.  of  the  Bd.  of  Supervisors  of  Imperial 
County,  El  Centro.  for  the  construction  of  a  reinforced-con- 
crete bridge  over  the  .Alamo  River  on  the  extension  of  Si.xth 
St.  in  the  City  of  Holtville.     Noted  Feb.  4. 

Red  Bluff,  Calif. — It  is  reported  that  the  Board  of  Sui)er- 
visors  of  Tehama  County  is  having  plans  prepared  for  the  con- 
struction of  a  bridge  over  Sand  Slough.  The  estimated  cost 
is  $35,000.      W.   F.  Luning,   Red   Bluff,   is  County   Surv. 

Rlvemlde.  Cnllf. —  (Official) — We  are  advised  by  A.  P. 
Campbell,  City  Engr.,  that,  as  no  appropriation  has  been  made 
for  the  purpose,  bids  for  the  construction  of  a  bridge  over 
Tenuesquite  Wash  will  probably  not  be  asked  before  next 
summer,  as  the  yearly  bu<lget  is  made  in  July.     Noted  Mar.  4. 

Stoekton,  Calif. — The  Board  of  Supervisors  of  San  Joaquin 
Cniintv  is  having  plans  prepared  for  a  bridge  across  Middle 
find  Old  Rivers.  The  estimated  cost  is  $122,000.  Frank  E. 
Quail,  Stockton,  is  County  Surv. 

ViMalla,  Calif. — Bids  will  be  received  until  Apr.  7  by  the 
Board  of  Sui)ervisors  of  Tulare  County,  for  the  construction  of 
a  bridge  over  Cameron  Creek  at  Mooney  Grove.  George  R. 
I'restlge    is   County   Clk. 

I.nnenburir.  IV.  S. — Bids  will  be  received  until  noon,  Mar.  27, 
by  E  H.  Armstrong,  Minister  of  Pub.  Wks.,  Halifax,  for  the 
construction  of  277  culverts  In  Lunenburg  County. 

Toronto,  <»nt. —  The  Board  of  Control  will  shortly  call  for 
bids  for  a  bridge  to  be  built  over  Merton  St.  In  connection 
with  the  extension  of  Mt.  Pleasant  Rd.  It  will  have  steel  gird- 
ers on  concrete  abutments.     The  estimated   cost   Is   $41,000. 

Cnlvarr.  Alta. —  ('")fnclal)  We  are  advised  by  J.  M.  Miller, 
City  Clk.,  that  the  construction  of  the  Louise  Bridge  at  Ninth 
.St  has  bi-en  Indetlnltelv  postponed.  It  will  be  a  steel  struc- 
ture  costing   about    $40,000.      Noted    Jim.    14    and    K<;b.    25. 

The  PuUonieter  Mtenin  Pump  €'€».,  17  Haltery  PI.,  New  York, 
la  having  a  most  satisfactory  run  of  business  According 
to  W  J.  Herow.  of  that  company,  the  aniounl  of  businesH 
booked  during  February  exceedeil  that  of  any  month  In  the 
history  of  the  company,  and  that  for  the  first  two  months 
of  the  year  was  almost  an  sat Isfactorv.  This  buHlness  does 
not  cfime  from  any  particular  section  but  Is  general  all  over 
thn  (Tnited  States  and  Canada  with  u  fair  utnount  of  export 
business   sprinkled    In. 
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Scarboro,  Maine — An  election  will  be  held  to  vote  on  the 
question   of  constructing   a   water   system. 

Greenville,  N.  H. — At  a  recent  election  the  citizens  voted  to 
issue  bonds  for  $1S.000,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  water  svstem.  H.  J.  Taft  is  Chn 
Bd.  of  Water  Comrs.     Noted  Apr.  30,  1914. 

Troy,  N.  H Bonds  for  $40,000  have  been  voted,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  water 
svstem.  Dudle.v  &  Sawyer,  Manchester,  is  Engr.  Melvin  T. 
Stone   is  Chn.   of  Comrs.     Noted  Nov.   5. 

Boston,  Ma.ss. — Bids  will  be  received  until  Apr.  2  by  the 
Public  Works  Department  for  laying  5800  ft.  of  30-ln.  high- 
service  water  pipe.     L.  K.  Rourke  is  (Ilomr. 

Boston,  Mass. — Bid  will  be  received  until  Apr.  1  for  the 
construction  of  a  tower  of  Quincy  granite  around  the  steel 
water  tower  on  Mt.  Bellevue  St.,  West  Roxbury.  Dexter 
Brackett,   1   Ashburton   PI.,   is  Engr. 

Cambridge,  Mass. — The  citizens  contemplate  installing  a 
filtration  plant  to  filter  water  from  Stony  Brook.  L.  M. 
Hastings  is  City  Engr.     Timothy  W.  Good  is  XIayor. 

Middleton,  Mass. — The  Water  Commissioners  will  spend 
$8000  for  laying  water  mains  this  summer. 

Ne«"  Britain,  Conn. — The  cit.v  will  retain  engineers  to  pre- 
pare plans  for  the  construction  of  the  Burlington  reservoir. 
William  H.  Hall.  City  Engr.,  will  make  an  inspection  of  the 
reservoir  site. 

Bellmore,  N.  Y. — The  State  Conservation  Commission  has 
appioved  the  application  made  by  the  Bellmore  Citizens'  Water 
Co.   for  the  construction  of  a  water  system.     Noted  Oct.  22. 

KlniMford,  >'.  Y. — Plans  have  been  prepared  for  the  con- 
struction of  a  water  system  but  have  not  as  yet  been  sub- 
mitted  to   the   Board   of  Trustees.      J.   E.   Murray   is   City   Clk 

Le  Roy,  X.  Y. — Bonds  for  $105,000  have  been  voted  by  tli. 
citizens.  The  proceeds  will  be  used  for  the  extension  of  th. 
water  svstem.  J.  P.  Wells.  Rochester,  is  Engr.  and  C.  .V 
Chapman    is   Village   Clk.     Noted   Dec.    3   and    Feb.   25. 

Madrid,  \'.  Y. — A  filtration  plant  and  a  water  tank  on  :< 
60-ft.  tower  will  be  constructed.  The  estimated  cost  is  $22.00ii 
A.   1>.  White   is  Village   Pres.      Noted  Feb.   25. 

+New  York,  \\  Y. —  (Borough  of  the  Bronx) — (Official) — 
The  contract  has  been  awarded  to  H.  E.  FOX  CONSTRUCTION" 
CO.,  81  East  125th  St.,  at  $15,608,  for  laying  a  water  main 
across   the   East   River  and   in    140th   St.      Noted   Mar.    4   and    IS. 

Xew  York,  X.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  until  3  p.m..  Apr.  1.  by  the  Park  Board, 
Municipal  Bldg.,  Manhattan,  for  laying  water  mains  in  Forest 
Park. 

Rochester,  N.  Y. — The  only  bid  received  Mar.  3  by  the  Board 
of  Contract  and  Supply  for  2350  tons  of  specials  and  pipe 
for  the  water  department  was  that  of  the  United  States  Cast 
Iron    Pipe    &    Foundry    Co.,    at    $51,148. 

-(^Atlantic  City,  \.  J. —  (Official) — Bids  were  received  Mar,  11 
for  an  IS.OOO.OOO-gal.  centrifugal  pump  for  the  Absecon  pump- 
ing station  as  follows:  Kerr  Turbine  Co.,  $14,317;  Dravo- 
Doyle  Co.,  $17,100:  Westinghouse  Machine  Co.,  $15,000;  South- 
wark  Foundry  &  Machine  Co.,  $14,000  and  IngersoU-Rand  Co 
$14,931.     Noted   Mar.   4. 

.lersey  City.  !V.  J. — The  city  is  considering  the  installatioi 
of  a   high-pressure   water   system   for  lower  Jersey   City. 

Newark,   \'.   J. — Runyc 


+Allent«wn,  Penn. — The  contract  for  valves  for  the  water 
department  has  been  awarded  to  the  RENSSELAER  VALVE 
CO.,  Troy,   N.   Y. 

Barnesboro.  Penn. — -According  to  press  reports  bids  will 
soon  be  received  by  the  Borough  Council  for  the  construction 
of  a  reservoir  for  the  municipal  water  system.  The  estimated 
cost   is   $7000.      Noted   Oct.    29. 

Couemaugh.  Penn. —  (Official) — Plans  have  been  approved 
by  the  State  Department  of  Health  for  the  construction  of  a 
storage  reservoir  and  for  the  installation  of  a  dlslnfectioti 
plant  for  the  Conemaugh  &  Franklin  Water  Co. 

DubolM,  Penn. — Press  reports  state  that  C.  W.  McKnlght. 
Rome,  is  preparing  plans  for  the  enlargement  of  the  reser- 
voir.     11.  A.   Daly   is  Chn.  of  Water  Comn. 

Hellertown.  Penn. —  (Official) — The  State  Department  of 
Health  has  .approved  plans  for  additional  sources  of  water- 
supply  and   for  the  construction  of  a  gravity  main. 

IMiilndelphIn,  Penn. —  (Official) — The  State  Department  of 
Health  has  approved  plans  for  the  construction  of  loop  main 
exteiisioii.s  to  the  distributing  system  in  the  commercial  dis- 
trict. 

Wllllnnisport.  IVnn, —  (Olficial) — Plans  have  been  approved 
by  the  State  Department  of  Health  for  making  improvement.^ 
at  the  wells  and   for  pumping  equipment. 

^PeterMhurg,  Vn.-  The  contract  has  been  awariled  !• 
TUCKIOK  .>i  L.AXTDN,  Charlotte,  N.  C,  at  $'.U00  by  the  Di 
re<t<>rs  of  the  Central  .State  Hospital,  for  installing  a  flltratliu 
plant 

Wheeling,  W.  Vn. — .-V  report  will  be  submitted  by  th' 
Board  of  Control  on  the  relaying  of  the  42-ln.  Intake  plp> 
and  for  the  Installation  of  a  coal  heating  system  at  thi 
water-works  in  place  of  the  gas  heating  system.  W.  .1 
Scogglns   is  Supt.   of   Water  Wks. 

Nnuthport,   N.   C.— Bills   will    soon    be   received,   according   ti> 
press   reports,   for   the   materials   for   the   construction   of  wati  ' 
and    sewer    systems.      The    J.     B.    McCrary    Co.,    Atlanta.    C.a 
Is   Engr.      Noted    Feb.    IS. 

Union.  M.  C-  Itbls  will  be  received  until  Mar.  30  by  the  olt> 
for  making  oxlonslonM  to  the  water  nystem.     About  21.120  ft 
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.if  N  In.,  1X00  ft.  of  A-ln.  iiiDl  soon  ft.  of  4-lti.  plpo,  nil  woll  nN 
vnlvpn  nnti  hyilriintM  will  Im  r)«|iilrv<l.  Notnii  Kuli,  i  iiii'l 
Mnr     1 

lii.lrtlllr.    Aln.-All    rlrctlon    will    l>n    linlil    to    votn    oil    lhi< 

.11      of      iKNIlllIK      lir>,niMI      III      IuiIkIh,      tllK      pI'UCKIMlN     llf      WllU'll 
.       linril     fdl       IllCl     (■(IIIHtl'lU-lloM     l>f     II      WIlIlM      HyMlflll.         W .      C, 

iM  rii>   I'ik. 

Urratlrn.  Trnu.      HiilN  mi'  Ix'Iiik   r iIvkiI,  iifi'iirilliiK  to  proNN 

irimllx.    for    iiiiitiTliil   itiiil    iiiiu-lilii«ry    for    tllx   i-iiiiitli  IK-Iloii    of   ii 

>\  .(.  I    NVMli'in   mill   vlortiif-llulit    |iliilit.      Tlio   PKtliiniti'il    i-omI    Ih 

IV    I'orlor,   Clinton,   Ky.,   U    KnKi'.        Notoil   Nov.   i  uml 

I    ,.Utli>,    Trnn.      K.    ('.     Iltinton    A    (^n.,     KxrhnnK"    HIiIk  . 

■■    liiMMi    iKliiliiKil    liv    lliit   ritv    (o    iii'i'pnio    pliiiiH    for 

lion    of   II    uiiti-r    NVNti'iii.       ItoiiilK    for    triri.OOO    hiivn 

.\oto.l    Apr     :iii.    I'lll,   mi.l    Mur     4.    I'.nr.. 

N,.,,,,^    III).   'I'rnn.      Tlio    rltlxi'iiti    conli  inpliiti'    roiiNtrili-tlMK 

II    WIlUM     ^>  .-l<   111 

Alllmirr.   Ohio      ClioiitiM-   i^    KliMiiliiK.    I'lltnbiirKli.    I'onn.,    linn 

I  i'i;iiiif<l    to    pr(>p<>i'*>    pluPH    for    tliu    i-oimtructlon    of    nn 

I  I ,  infiiriiMl-riiiicroto   tank. 

.  trlnnil.   tthio      IIIiIn   will    lu>   received    until    noon,   Apr.    'J, 

i;    ("mHkw.   L'oiiii.    of   Pur.    anil   SupplloM,    for   I'XcuvatliiK 

1      l.Miin    lo.Hcr  voir. 

4<irvrliind,  »»hl«» — The  rontract  haii  been  nwarilvd  by  the 
lloaril  of  Control  to  Ibo  WAI.HH  CONSTIIUCTION  CO..  Daven- 
port, Iowa.  :it  $L'T2.(>3*>.  for  conatruftliiK  a  clear  water  reBcr- 
volr 

Oahorton,  «»hli» — An  orillnancc,  provldInK  for  the  conntruc- 
tal.    roHer\ 
Mil V or       Noted   Mar.    II. 
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a    :t. 110(1. iiiiO-nal.    roHervolr.    has    been    vetoed    by    1..     N 


^turin.  l»hlo      Kids  will  be  received  until  Mar.   31  by   K.  K. 

i^baiii.   l>ir.  or  Pull.  Serv.,   for  the  purchase  of  $65,000  in 

I  ho  proceedn  of  which   will  be  u«ed  for  the  coniitructlon 

.  srrvolr.      CharleM    I<at.«ihaw    Ih   City    IOmki'.      Noted    Sept. 

' :  I,  and   Jan.    7. 

Hnndiinky.     Ohl«i — (Olllclal)  —  HIds     will      be     received     until 

noon.    .\pi      3.    by    .loliii    .1.    Moltor.    l>lr.    of    I'ub.    Ser.,    for    con- 

structliii;   :i    42-ln.    Intake   in   SandUHky   Bay,   a   concrete   intake 

iind  crib 

Srhrlns,  »»nlo  The  water  conipan>  ban  retained  Chester  & 
Kleiiiiiiif.  I'ittsbiUKli.  Peiiii..  tii  apprai.ie  the  water  system  in 
roniiecllon  with  an  expert  appointed  l>y  the  city  with  a  view 
llf  oellliiK   the   system. 

^Sonth  NewbiirK.  Ohio — (Cleveland  post  ofHce) — The  con- 
tract has  been  awarded  for  constructinK  n  water  main  In 
Uranirer  Ud.  to  WILLIAM  SMITH,  Cleveland.  Noted  Dec.  31 
;ind   Feb.    IS. 

+Paoll,  Ind. — The  contract  for  constructing  a  pumpini;  sta- 
tion and  reservoir  has  been  awarded  to  the  NORWOOD  ION(«I- 
iJEKKINC.    CO..    Florence.    Mass.      Noted    Feb.    4. 

I'hiraKo.  III. — Hids  will  be  received  until  Mar.  26  by  the 
Hoard  of  Local  Improvements  for  constructing  water  mains  in 
North  4Sth  Ave..  South  .May  St..  South  Carpenter  St.  and  in 
various  other  streets.      K.  J.   Glackin   is  Secy. 

H -AChtrBKO,   ill. —  Kids   were   received   Mar.    12   by   the   Board 

,Mic  Works  for  enctiiiK  live  pumpinp:  enpines  at  Mayfair 

:iK   station   as    follow,-;:      Fili-r    ."^towell.    Milwaukee.    Wis.. 

■•>:  .-VLLIS-CH.M.MIOHS  CO.,   Milwaukee.   Wis.,  at   $44s,7.">0 

led    contract);    Hollv    .Mfu-.    Co..    Buffalo.    N.    Y..    $4.S9.67!): 

;i.     Owens.     Hentschler     Co..     Hamilton.     Ohio,     $4!tS.700; 

. TK    MfK.    Co..    Milwaukee.    Wis..    $464,800,    and    William 

'   o  ,  Younpstown.   Ohio.   $629, SOO.      Noted    Feb.    25. 

+Jollet.  III. — The   contract   for  constructing  a   5.000,000-KaI. 

reservoir    has     been     awarded     to     H.     L.     WINSLOW     CO..     Old 

Colony  Bldi;..  Chicago,  at  about  $19..')00.     List  of  bidders  noted 

Mar     11 

Mmomonee  KallM.  Wlii. — An  election  will  be  held  Apr.  6  to 
vote  on  the  <|iiestiun  of  issuing  $20,000  in  bonds,  the  i)roceeds 
of  which  will  be  used  for  la.ving  water  mains,  constructing  a 
standpipe  and  a  reservoir.     J.  W.  Cannon  is  Clk. 

Mllwankee,    >VIm. — Plans    will    be    completed    about    Mar.    27 

l.^    ,  :,.,>rpe  F.  Stall.   City   Kngr..   for  the  construction  of  a  9-ft. 

tunnel   to  connect    the   new    Linnwood   Ave.   intake   with 

•  th  Point  pumping  station.     The  estimated  cost  is  $225,- 

Noted    Nov.    .">   ;vnd    Slar.    11. 

^.Milwaukee,  WIm. — The  contract  for  laying  w^ater  mains 
has  been  awarded  to  MICH.XEL  O'DONNELL.  1215 'A  Cly- 
bourn  St..  Milwaukee,  by  the  Department  of  Public  Works. 
Bids   were    opened    Mar.    10.      Noted    Mar.    4. 

♦  Clear  Lake,  lonra — The  contract  has  been  awarded  to  the 
NATIONAL  CO.,  West  Bend,  Iowa,  for  installing  a  high-pres- 
.lure  filtration  plant  and  for  making  changes  to  the  pumping 
system. 

♦  Dalath,  Minn. — The  contract  has  been  awarded  bv  the 
City  Commission  to  the  CNITKD  STATES  CAST  IRON  PIPE 
&   FOl'NDRY   CO.,   at   $2S.377   for  c.-i.   pipe. 

+  New  I'lm,  Minn.- — The  contract  has  been  awarded   to  J.  G. 
:i:TSO.N,    St.    Paul,    at    $4755,    for    installing    a    deep    well 
60-hp.    motor    and    for    connecting    the    well    with    the 
"Ir  pipe   line.      Noted   Feb.   25. 

-fllurton,     Kan. — The     contract     for     constructing     a     power 

for    the    water-works,    engine    and    motor,    pumps,    pipe. 

.    hvdrants.    tower    and    tank    has    been    awarded    to    the 

.-.>'>U    CONSTRI'CTION    CO..     400S    Montgall    Ave..     Kansas 

«ily.   Mo.,   at    $20,500.      Noted    Dec.    24    and    Mar.    4. 

♦  Holton.  Kan. — The  contract  for  constructing  a  water  sys- 
tem has  been  awarded  to  the  B.  C.  S.  CONSTRUCTION  CO., 
Kanstt.i)  City,  Mo.,  at  $11,527.  Worley  &  Black.  Reliance  BIdg., 
Kansas  City.    Mo.,    is   Engr.      Noted   Nov.   5. 

'fOdbomr.    Kan. — The    contract    for    constructing    a    water 

has    been    awarded    to    the    EBY    CON.STRCCTIO.V    CO.. 

k'ton.  at  $16,203.      E.  T.   Archer  &  Co..   Kansas  City.   Mo., 

♦Cook.  X»b. — The  contract  for  constructing  a  water  system 
has  been  awarded  to  the  ALAMO  ENGINE  &  SUPPLY  CO.. 
Omaha,  at  $12,256.     L.  H.  Frank  Is  Clk. 


Mliiu«  FnlU,  n.  »,— A  report  bun  been  niiidi-  by  Dahney  II. 
Mmirx,  Cniixiill  i;iiKr.,  ,Moniidii<"k  Hlk  .  CIiIimko,  111.,  to  the 
City  CoiimilhnloiierH  for  the  liiipi  oviimiit  of  lli<'  wiilir  MyHteiii. 
The    I  (•tliiiiili'd    loMt    IM    $175,000.       .N'oteil    (.let.    15    and    2!) 

AKanano  IHr.  Mo.  (Oltblal)  — lildN  will  lie  rioalved  until 
2  p  111.,  May  5.  by  .1,  I'  LiiiiKiin,  Pur.  Agt.,  for  a  Nteuiii  turbiiiu, 
iimIucIIoii    Kcar,   i-i-ntrlfu^tal    pump. 

MnntroHp,  <«l«. -(OMliiiil )  The  city  will  iidvertliio  about 
Apr.  Ill  foi  biilH  for  the  coiiMtruction  of  1.1,650  ft.  of  12-in. 
and  76110  ft.  of  lO-iii.  pipe  and  for  M<-v<<n  nilloH  of  4-  to  10-ln. 
•• -1.  pipe.  .1  W  Pliikerlon  Ih  City  Mgr.  .N'olod  Feb.  I«  and 
Mar.    It. 

Kt.  Nnillb,  Ark.— A  water  Kytiteni  will  be  coimtructed  In 
DlHtrlcl  No.  2  by  the  Munii-inal  ComiiiiHMlotierH.  The  eMtlmated 
coHt    IM  $2S.OOO.      Cuorge  T.  C.   Carnall    Ih  City   Clk. 

Malvrrn.   Ark. —  Pliinn,    prepiiri-d    by    the   .1.    H.    McCrary   <'o., 

Atlmila,   lla..    have    1 n    arcfpled    by    the   City    Council    for    the 

ronMti  iictioii  of  a  water  KyHlciii  jind  a  newer  nyHtem.  An 
election  will  hooii  be  held  to  vote  on  the  r|uehtion  of  iHHuIng 
$115,000  In   lioiidH  for  tin-  coiiHtructlon   of  the  HyHteinH. 

Mrtirhrr.  Ark.— An  election  will  bo  held  May  1  to  vote  on 
the  iiuestion  of  iHHuing  $90, 000  In  IioiuIh  the  proceeds  of  which 
will  be  iiMcd  for  the  conHtructlon  of  water  and  Hower  nyHtemH 
and    for   mi   eiectrlc-llKht    pliiiit.      J.   J.   HinimoiiH   Im    Mayor. 

MlHHion.    'I'c»,— llmnilton    &    llorlock.      IIouhIoii.    haH     been 

r [milled  a  fniiii-hlse  to  ciiiiHtruct  a  water  syHteiii  and  elcclrlc- 
Ighl   pl.inl.     The  estimated  cost  Is  $60,000.     Noted  Jan.  7. 

TlmpHon,  Tex. —  llonds  for  $17,000  have  been  voted.  The 
procei'dH  will  be  iiseil  for  the  construcllon  of  a  water  Hys- 
teiii.      Noteil    Aug.    20. 

♦  Vnlp.  Okln. — The  contract  li;is  l>i-i-n  awarded  to  the  RETN- 
HAUT  \-  DO.NOVAN  CO.,  Oklahoma,  for  making  extensionH  to 
the  water  system  and  for  constructing  an  eiectrlc-iight  iilarit. 
Noted   Jan.    21    and    Feb.    11. 

I'upblo,  <"olo. — S.  F.  Reno,  Chn.  of  the  Trustees  of  the 
North  Side  Water  Works,  has  made  a  report  on  a  mountain 
water  supply.  An  election  will  be  held  to  vote  bonds,  the 
Iiroceeds  of  which   will   be   used   for  making   the   improvement. 

AnoeorteH.  WnMh. —  fOlHcial) — At  a  recent  election  the  I'itl- 
zens  (li-feated  the  bond  issue  for  the  purchase  and  improve- 
ment of  the  plant  of  the  water  company.  Noted  Dec.  3  and 
Jan.    2S. 

nplllngham.  Wnwh. —  I'lans  have  been  prepared  for  the  con- 
struction of  5000  ft.  of  concrete  conduit,  30-in.  diameter,  at  the 
intake  on    L.ike   Wh.Ttcoin. 

Kent,  WnHh. — The  Council  contemplates  constructing  a  16- 
in.  steel  or  c.-i.  water  main,  parallel  to  the  present  water 
main  on  the  west  side  of  the  hill.  The  estimated  cost  is 
$7000. 

Rnymond.  WaHh. — Bids  will  be  received  until  Mar.  31  by 
J.  E.  El  wood.  City  Clk..  for  the  jiurehase  of  $117,500  in  bonds, 
the  proceeds  of  which  will  be  used  for  purchase  and  improve- 
ment of  the  system  of  the  Raymond  Water  Co.  Noted  Jan.  28 
and   Mar.    18. 

Tacoma,  'WaHh. — P.  .S.  Savidge,  Supt.  of  Water- Wks.,  ad- 
vises the  connection  of  the  Hood  .St.  reservoir  to  South  Ta- 
coma  pumping  station.      The  estimated    cost   is   $90,000. 

DnIlaH,  Ore. — An  election  will  be  held  May  10  to  vote  on 
the  question  of  issuing  $52,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  purchase  and  improvement  of  the  local 
water   system. 

Portland,  Ore. — Bids  were  received  by  the  Water  Depart- 
ment for  50.000  ft.  of  2',2-in.  galvanized  iron  i)ipe  and  fittings 
as  follows;  GauUI  Co.,  $7379;  Peerless-Paciric  Co..  $7455; 
Crane  Co..  $7713;  M.  L.  Kline,  $6318  and  Marshall-Wells  Co., 
$6723. 

Corning,  Calif. —  (Official) — Bids  will  be  received  until  7;30 
p.m..  Apr.  6.  by  E.  S.  Randall,  City  Clk..  for  the  purchase  of 
$30,000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
extension  of  the  water  and  sewer  systems.  Noted  Nov.  26  and 
Jan.  28. 

♦  ModeHto,  Calif. — The  contract  has  been  awarded  to  the 
CHICAGO  HRTDGK  &  TRON  WORKS,  at  $5350.  by  the  City 
Council   for  constructing  a  wiiter   tank.      Noted   Mar.   11. 

Yorbn,  I'allf. —  (Anaheim  post  office) — The  Yorba  Water  Co., 
nccording  to  press  reports,  will  spend  $100,000  for  pumping 
machinery  and  for  the  construction  of  pipe  line.  Noted  Jan 
15.   1914. 

Vancouver,  B.  C. — Extensions  will  be  made  to  the  water 
system   during  1915  at  an   estimated   cost  of  $30,000. 

SEWEKS 

noMton.  MoKH. — Bids  will  be  received  until  Mar.  26  by  the 
Public  W'orks  Department  for  constructing  sewers  and  drains 
in  Alther  St.,  Roxbury,  and  in  Augustus  Ave.,  Crandall  and 
Fletcher  St.  and  in  Monticello  Hd.,  West  Roxburv.  L  K 
Rourke   is  Comr. 

(ireenwich.   Conn. — Plans   are    being   prepared   for   the   con- 
struction   of   a    sewage    disposal    plant,    the    estimated    cost    of 
which  is  $180,000.     Clyde  Potts,  30  Church  St.,  New  York,  N    Y 
is  Engr.     Albert  S.  Mead  is  Clk.  of  Sewer  Comn.     Noted  Feb.  25! 

New  Haven,  Conn. — Bids  will  be  received  until  Mar.  29 
by  F.  L.  Ford,  City  Engr.,  for  constructing  sewers  in  Tyler, 
Peck    and    Miller   St.    and    in    King    I'l. 

Fredonin,  >.  V. —  (Official) — Plans,  prepared  by  Frederick 
Wing,  White  BIdg.,  Buffalo,  for  the  construction  of  a  sewer 
system,  have  been  approved  by  the  State  Board  of  Health 
Noted   Dec.   10. 

Hunter,  .\.  Y. —  (Otiicial) — A  sewer  system  will  be  con- 
structed, plans  for  which  have  been  approved  by  the  State 
Board    of    Health. 

+*Mt.  MorrlH,  \.  V. — The  contract  has  been  awarded  to 
DESIDVEIO  fi  SATTLER.  47  Ward  St.,  Rochester,  at  $37,317. 
for  constructing  a  sewer  system  and  a  sewage  disposal  plant 
.Noted    Feb     IS    ;ind    .M.ir     II  o  k  i 
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?orclnst[u?tVn"."-a'se'we'?"irPlim7ton  Ave.     Bids  were  opened 

7o'^w%s^t^%^d^;t^A?00rroV"fe^°eraye  ^v^o^K^n  Ulth  St.     Bids  were 

opened  Jlar^l-..     Noted  My^  Queens)-(OmciaU-Bids 

>ew    \orK.    >-^-     W  i  m     Mar    31,  by  Maurice   Connolly. 

ruthbert  PI..    Lefferts  Ave.,  and   Audlej    fet. 

Lutnoeri  x-i  v  _f  Official)— Plans  have  been  approved  by 

the'^L"ate"5o:.r^l   of   H^aTh'^for   the   construction    of   a    sewer 
system.  .   ,    ^-    v —f Official)— Bids  will  be  received  until 

LS£5f  r|^:i:ii>^J.rS  ^""^-^ 

„    ^     r       V     V— BUl'^  will   soon   be  received,  according  to 

Rochester.   ^^   ^,r7»^^^_^  of  Contract   and   Supply,   for   con- 

It7ucti'"nra'"'s'ew^er  ^tunn^e?1nVain  and  Front  St.     The  estimated 

most  is  $14.5.000.  approved   by   the   State 

Rochester.   >•}•—'  '^'^".^  constructing    the    Brighton    sewage 

siderat.on.  Fuertes,    Consult.    Engr..    New 

Hoboken.    \.    J-— J'.'JPf,?  „inns  to  the  citv  for  the  construc- 

York,  N.  Y.,  has  submitted  plans  to  the  cujio     ^^    estimated 

tion    of    trunk    sewers    in    lUh    ana    i.oin 

cost   is   $2S1,532.      Noted   i^ept.    1..  .       ,    k      »h» 

Jersey  City,  y- .^-^Omci.p-^-^s  j.m  ^e  ,r-e-ed  _b>^Jhe 

»°^^^i°n^  ^i°t^i?e'cfpire'-|er;Sn  &o'?um1,^i- a^Ad  Germania  Ave. 

M.    I.   Fagen    IS   C'ty   Clk^  Commissioners   plans 

to  ^o^^^^^'^^^^^hr    ^^"°"   '"■   ^"' 

St.     Morris  R.  Sherrard  -  ^'^^^^^f^'^    j,^,    ^,,^    awarded    to 

GESRG??H"TlARDXEl<'^at   lUJlf  for  constructing  a   storm 

water  sewer  in  Sumner  ^^t^  g^^^^  Bo.^Pd  of  Health 

Beaver  F»»".  P'»°VT;:.^°^e  '^^[itruction  of  Imhoff  tanks. 
Sf/inri'c'iXtp^arafus!%u,^';rinrst1[ro'^n  and  outfall  sewer. 

Canonsburs.  Penn.-(pmcia^)-Plans  have  been_^  approved 
*il  rtf^rreJrrrYroS\a^k?ti^d\'u°n%ing  station.  Noted 
"^^K  Js«orth.  »-e-.-(  Allegheny  post  or«ce)-(Official)-Plans 
Kr'm-t'^'^rf'^  HrlltrV^rhe'ro"nsfr'^u^ction    of    a    sanitary 

sewer  system.  Council   will   retain   an   engi- 

nee^'""""r"Tirrpli^s''  for'^'th^     construction    of    a    sewage- 
disposal  plant. 

disposal    plant.  /nffirian The     State     Depart- 

^""^''  H"'.ur  h\Tlpp*Vo"v":<rp?ans'''for   Uie    construction    of 
:i"7eVer  system  and  se'^w'age  tre-^vtment  works. 

Tr'raV?'r'';ei:':"?"-5S'^i?^?^ieSn°^^p;^^i.^>^tiii 

S°ate 'Department   of    Health. 

f^ntn.ts    have    been    awarded    foi 
dipper    Darby.    »'T""-— ^  "viV  nT?N   &   MII.I^KR.    New   York. 

/nffl(i;in— Plans    have    been    approved 
V„.  ^,':."";;r:!!r  n'prrm-enT'orVlea'u'h    for    extensions    to    the 

'"TunmnZr.  Md.-The  <;^kan-Jufts  «-,7,r,Vrt'a°.?o^t°i  W: 

Ga.raccordinjc  to  press,  reports    IS  low  ^)um  j^^ctlon    No.    1. 

r',fr-con.structlng    .-.wynns    'f,""  yV,,"„    opened  'Mar.    10.      Noted 

Htorm    water    contr.mi    i>o.    i.. 

'^"r^e..  M-.-Bl.ls  wn.   soon   be   --^-d    a...;ord...fC  t.^p.;eBS 

reports,    for    'he    .ommUuc-Uo       o      se^w  Washln«- 

''•''''n  *C      l" Vn"        The  .stln.Kted   .'ost   Is  »7r,,000. 

ton.  1  .....     •      '  ,,,,-,1.    for    $10,000    have    been    voted. 

rJ'V^T'J^-  bVusi'l'Vo-r  't-h^.  'coA»truct.on    of    a    «ewer 

"""Albrrmarlr,    N.    C.   -The    rUlzens    contemplate    constructing 

a  sower  systeni.  „retmred    by    the   H.   K. 

Wallerboro.  N.  «•      '  v!""  sll  .the  Ba.  k     *     Trust     Bld»C.. 

i:r„7:.';i"io''-.Vs*;',f3.oo'.f:'  NoVed  Keb.  .s. 


.„  Rnnrts  for  S30  000  have  been  voted,  the  pro- 
ceedy'"oTVhrcr^?in  be'^usld^for  constructing  sewers  in  the 
Vineville  section.     Noted  Oct.  S.  .»,.,. 

,/    ._    -..      T<..„..      T  Tferal  sewers  will  be  constructed  during 
ISirar'an'eTt'imalld'cosf  of  "^"oOO.      W.    W.    Southgate   is 

^'*^l      ?fj^„„     Kv The    City    Commissioners    have    appropri- 

atedTl9  f^r/or  I'he  constricUon  of  the  North  Main  St.  sewer. 

'^"^tuiJnce.   Ohio— Bids  will  be    received   until   Apr.    6   by  the 
Director    of    Public    Service    for    '^proving    North    Arcn    Ave. 

'''"  +OeveIand.  Ohio-The   contract   for    the  ^construcU^n  o^ 

^'"".a^erohi„_Acco.rding   to  local   press  report^^^ 
^re^p^o'ceeT'lo-^'^e'-use/Tn  l''ol.^lT.^nl%e  inLrcepting  sewer 
''1X.«.  Ohio-Bids  will  be  received  u^til  Apr  9  for  Uj^e  con- 
struction   of    a    sanitary    se^ei     in    M'^?-'^'|^74  ft.  lO-in.  pipe. 
P:-l-Sl^r/"^:r ^ffu^^ta^k.^nd  ^"i?8  ^c"^yi' 'of  ^ 


?e^n°^r.^nl%l^roi:'«^u^rta^l:\V^d^i?8l.u:yd!  of  excavation 
""s^Hn^fie....  «'>'<-The  <:iUzens  wu,  vote  Apr.^  6^^on  ^the 
^^l!ri;^'us''e^l'for?felors??ui=tioro'Vain  I'ewers  and  a  sew- 
'''"^t'.'rta'.i'Bids  Will  be  .eceived  until  Mar.  29  by  W.l 
i^   ^^!^0    f?.-o^f'^1atXfs"e<^r.?    °l^a^fe^%"-T°iun-g   is 

City    Engr.  ,offi,inU— The  citv  has  decided  to  pro- 

Indianapolis.   Ind.— (Official)   ^  "e   cii>^  sewage    disposal 

ceed   with   the    construction   of   a   Pe^manen^    se       b      ^     .^^^ 
plant.      B.   J,   T.   Jf,VP;^^',^^  t^e  pumping  station  and  buildin. 

CO      Total  estimated  cost,  $90,0UU.     ^^oieu  ^^ 

Oakland  St.  to  Flint  Rd.:  also  f|°'  ^„^f  """san  tary  Engr..  Uni- 
?e^^sit?"oT'ili^^fga^!"r^la^:if-a^co^r/:hfnsive   sewerage  sys- 

'"^"^raoa  Kapids.  MJch.-^^^  C^  Hoad  Pnivei^ity  of  Michigan, 
and  A.  J.  Decker,  Sanitary  ^"f''.^[5_'that  plans  will  fol- 
fo^^■^ite'^'^''T°^e^st^mS''co?t°^^^  ^'^^ol^^  ^  $3,000,0(10. 

May«ood.   I.l.-Bids   will   be    received    unti\  AP-    1    bV   the 
Board    of    Local    ImP'-o\ements    for    the    consi        ^^^^^,. 
miles    of    concrete    and    vtMfied    tile    pipe  ^^^^^^^       ^^^^^^   ^ 

^^^lUais!"i\?N°o^rtJi'La\^a\li'st.,  Chicago,  is  Engr 

Madison.  AVis.-The  City   Council   is   ex^^^ected   to  adopt^the 

in    Monroe   St..    about    1980   tt. 

+  ..va.es.  Iow«-Pvess  reports  stat^e^  that  the ^cont^^^^^^  the 

•>?,^^^^E  SEiG"cONs"TRU^CTION'cO^Nvaterloo,   at  $8879. 

<.r.n«e...  l""— ^''' VYtv'  Clk  ''for'fhe  "c^nltluc'tiSn'of  69^ 
31.  bv  A.  C.  Harriman,  C'ty  Clk.,  to,  ine^  sedimentation  tank. 
±.f4-°a'nrsVu.U/e'"ber'^^hrforrEA'gTn4ering  Co..  Clinton, 
Iowa,  prepared   the  plans. 

''='^:„«:r'.^^b^co,Uract  for^e^nsm^ 

outlet  «ewe;.;xnd^PUrincatlon  ^Ig^t^o^^^the    ^^^^^^^    ^^^„^    ,, 

"'^°£!:?.r  .««a-B...s    ^viU^bo    re^eived^,  the   CH>.  ^UrK 

Minneapolis.,  M.a...-P.^sB^;;epoH^    ^^Jl^^.'^W.?!^""?  "V^ers 
:;-,.!;:-7^irahV.ni  I^VJ.  c!^  /^OOC^I^OO.^  can  mstrum  is  Sewe, 

autborlzlnK     the  ,''•"■-« '"ctl'V    ,;^f    'H.,„!  "liouncll    Is    also    con 
system.       Kstlmute.l    cost     »'''f  J,,^.^,',.    ,n    lioodrl.h    Ave.    from 
slilerlMK    the   construction    of   a   sewn 
Finn    to    Cleveland    Ave. 


Man 


\'Mr, 


K  .\'(i  I  N  !•;  !•;  IM  N  (i      N  K  W  S 
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^ItalMirur,  Kau  Tho  i-onlrnct  for  tlln  toliNti  virtliili  of  u 
iiPWiM  HNBl.iii  luiM  l.iuu  iiwunlrxl  to  tho  KHV  l*(  iNHTUf<"ni  >N 
<•<»  Wli-lillK.  at  $l(l.'.'ii:i.  !•:.  T,  Ar<-h«r  &  Co,,  Now  KiikIomiI 
KIiIk.,    KiinmiM  flty.    Mo..    In   IOhki. 

llrlilKriiwr*.  .\rl>. — Thi<  city  Iiiih  iIInponoiI  of  u  lionit  iNMtin  of 
lia.i'iiii.  till'  proriMnlH  of  whii-h  will  lii>  unvtl  for  llm  I'uiiHtrui'- 
llui)    of    11    xrwcr    HJHlrin. 

Ilrokrn  llow.  \rl>.  An  i-loi'tloii  will  li«  li«lil  on  Apr.  (I  to 
VOtr  u  111. ml  iHMiio  of  JH.r.OK  thi'  iiroi-roilii  to  lni  ubimI  to  con- 
■trui't   II  Bjiiiltar.v   oowor   «iynti<iii.      II.    !•;    'rhompMoii    Ih  ("lly   t'lk. 

Anacuniln.  Mont.-  ProfiH  i  I'portn  .HtiitK  (liiit  IiIiIm  will  li«  ri<- 
rclvfil  i-arlv  In  April  foi'  thi'  i-oniitrnrtlon  of  a  Bcwcr  HyBtiMii 
III  linpi  ovi-'mi'lit  l>l.i|rli-l  177.  rrriMilly  iTi<at<«il  by  tllti  CoUlirll. 
Thi-    I'BllmutiMl    <o»l    IB    1130.10(1. 

llrliiriKir,  Mont.  Tlio  Town  Couin-ll  plaiiB  to  conHtrurt  ii 
trunk  lliu'  Brwi-r  Hy.ttiMii  cBllinati-il  to  roBt  liotwocn  111!, 000 
anil  fH.OiMi.  Till-  piopoBlllon  will  l><<  MUlmilttfil  to  tin'  rltUuiiN 
for  approval  on   Apr.   .'■ 

Kounilun.  Munt.-  lIliU  will  tin  rofrlvi'il  until  H  p.m..  Apr.  5. 
for  till'  rollowliin  Bcwi'i-  I'oiiBtructlon:  .120.S  ft.  12-ln.  plpo; 
SSO  ft.  li-ln.  plpi'  Ini'luilInK  Y'n,  2'.iri"  ft.  lo-lii.  pipi';  13.712  ft. 
X-ln.  pipi':  44  iiianlioIi'B;  14  tlush  tankH  with  .Mlllvr  iiutoniiitio 
ayphon   and    ncooBHaiv    Ym;   r>40  cu.yil.   of  oxi-avalloii;    107   ru.yd. 

f'rnvol  (llU'r;  &.">  oii.vii.  of  oonoroto.  Total  oNtlniuti'd  ooHt.  $2r«.- 
00.     .Noti'd  .'^I'pt.    1.   Oct.   l'!i  and  Jan.   7. 

Sllonni  MiirlnitM.  .\rk. — Tlip  City  Couni'll  has  pnHnod  n  rf'Holu- 
tlon  aulhoiir.liiK  tin-  liislallation  of  a  Bowcr  H,viiteni.  The  cHtl- 
matod  i-o.-^t  l.s  $.'>0.000.  WIntors  »«i  Povo  Is  KliKr.  C>.  P.  Maxwell 
la  Chn.   of   Oounoll. 

Clrhiirnp.  Tex. — Press  reports  state  that  on  Miir.  G  the 
cltlxi'iKM  votod  fuvornbly  on  tho  iirojiosltlon  to  Issue  $1X0.000  In 
bonds   for   the   construction   of   a   .'<i'Wer   system.      Noted  Oct.   8. 

Pprrln.  Trx. — The  city  has  Is.sued  bonds  for  $lfi.OOO,  the  pro- 
ceeds to  lie  used  In  constr\ictlnK  a  sewer  system.  It  Is  re- 
ported that  work   will  be  started  soon. 

MUalon.  Tex. — The  City  Commission  will  soon  call  an  elec- 
tion to  vote  on  a  boiiil  Issue  of  $2.'i,000  for  the  construction  of 
a  sewer  system. 

Kl  Crniro  and  Iniprrlnl,  Cnllf. — Both  these  cities  are  con- 
•IderlnK  the  construction  of  an  outfall  sewer  system  to 
New  Kiver  which  will  .serve  the  two  cities.  It  would  cost 
Imperial  about  $70,000,  Kl  Ccntro  plans  to  vote  bonds  to  the 
extent   of  $L'.'.O.0O0  to  jirovide   its  share   in   the  construction. 

^Santa  Ilarbara,  Calif. — The  contract  for  the  construction 
of  the  leinforced-concrete  pipe  storm  sewer  in  Sola  St.  has 
been  awarded  to  A.  L.  PENUOLA  and  E.  A.  GARLAND,  at 
$10,440. 

Montreal.  Que. — Appropriations  have  been  m.ide  for  the 
construction  of  sewers  in  Houlevard  Ste.  Marie  and  6th  Ave., 
Rosemount.  The  sum  of  $47.l'.'i'.l  for  the  construction  of  addi- 
tional sewers  has  also  been  voted.  G.  A.  Janin.  is  City 
Enjtr 

London,  Ont. — The  Board  of  Public  Works  decided  to  spend 
$190,000  on  storm  sewer  construction  and  $78,000  on  trunk 
sanitarv  sewers  this  season,  .ts  recommended  by  Willis  Chip- 
man.  Consult.  Kngr..  Toronto.     II.  A.  Hrazier  is  City  Kngr. 

Masrara  KallM.  Ont. — An  election  will  be  held  soon  to  vote 
on  the  construction  of  the  Muddy  Run  trunk  sewer.  The  esti- 
mated cost  is  $200,000.  F.  J.  Anderson  is  City  Engrr.  W.  J. 
Seymour  is  City   Clk. 

Stratford,  Ont. — The  ratepayers  have  voted  favorably  on 
the  construction  of  a  main  sewer.  The  estimated  cost  is  $72.- 
000. 

Toronto,  Ont. — Bids  will  be  received  until  Mar.  .10  for  the 
construction  of  various  sewers.  Specifications  are  on  file  at 
the  office   of   U.   C.   Harris.   Comr.   of  Wks..   City   Hall,   Toronto. 

Vancouver,  B.  G. — The  city  has  decided  to  construct  the 
Clark  Drive  sewer.  The  estimated  cost  is  $319,000.  A.  D. 
Baer  is  Ch.  Engr. 

GARBAGK 

Greenville,  S.  C. — The  city  plans  the  construction  of  an 
additional    garbage    crematory. 

Norwood,  Ohio — The  City  Council  has  requested  the  Ser- 
vice Director  to  bepin  the  necessary  preliminaries  for  the 
construction  of  a  garbage  incinerator  to  cost  $10,000.  Noted 
Oct,   29.   Nov.   12. 

Pontine,  Mich. — The  National  Reduction  Co.,  Cleveland. 
Ohio,  is  seeking  a  franchise  from  the  city  for  the  installation 
of   an    incinerator.      The    estimated    cost    is    $15,000. 

Milwaukee,  >VI». — The  city  contemplates  the  purchase  of 
two  motor  trucks  for  the  collection  of  ashes.  F.  G.  Simmons 
Is  Comr.  of  Pub.  Wks. 

Samla,  Ont. — Press  reports  state  that  the  city  contem- 
plates the  construction  of  an  incinerator.  The  estimated  cost 
Is   $1.1.000. 

STREKTS    A\n    ROADS 

BoKton,  Mann. — Bids  will  he  received  by  the  Supply  Depart- 
ment until  Mar.  29  for  60.000  lin.ft.  of  e<lgestone  and  2500  lin.ft. 
of  granite  flagging.     D.  Frank   Doherty  is  Supt. 

BoMton,  MaMH. — Bids  will  be  received  until  Mar.  29  by  the 
Public  Works  Department  for  constructing  hassam  block 
pavement  on  Braintree  St.,  Brighton  District.  L.  K.  Rourke 
Is  Comr. 

Boston,  Mann. — Bids  will  be  received  until  Mar.  29.  by  the 
Public  Works  Department,  for  the  construction  of  bituminous 
macadam  roadways  in  Baste  Terrace,  West  Roxbury  District, 
and  in  South  .SvJney  St..  Dorchester  District.  L.  K.  Rourke 
Is  Comr. 

Brookllne,  Mn«M. — Bids  will  be  received  until  Mar.  29.  by 
the  Board  of  Selectmen,  for  furnishing  edgestone  and  Portland 
cement:  also  for  the  construction  of  coal  tar  concrete  side- 
walks.     Alexis   H.    French    is   Town    Engr. 

rambrldKr,  Mnnn. — Th"^  citizens  of  Cambridpo,  Belmont. 
Arlincton  and  Concord  contemplate  an  expenditure  of  $38,000 
for  the  improvement  of  Concord  Ave.  from  Harvard  Sq.,  Cam- 
bridge, to  the   Belmont   line. 


I.>iin,  .>ln«<..  IImimIm  for  $70,000  have  bi-i'U  Holil,  the  pro- 
I Ib   of    whil  h    will    111'    iiBi'd    for    ihivIiik    varloiiB   Btn-etH. 

NouthhrlilKe,  .Mann.  -At  ii  ri-ci'iil  town  iiu'i-flng  $23,000  wiiB 
npproprlali-d  for  street  puvlUK-  Thoiiian  MiMioverii  In  Town 
i:iiKi 

+\%oreenter,  Mann. —  A  conlriict  for  400,000  Kul-  of  rond  oil 
has  Ik  I'll  awardiMl  In  .lollN  HA  K  Kit,  .lit.,  17  Mattery  PI.,  N<w 
York 

4l':nnl  rrovldenee.  It.  I.— The  Town  Council  hon  awarded 
Ihi'  coiilrai'l  for  paving  Taunton  Ave.  with  nhevt  uHphall 
to  \VAUI(I':.N  IlltliS,  MoMton,  Mann.,  at  tl.nx,  $1.7K  and  $l.Hh 
per    HI). yd.    (variation    iliii'    to    thlcktloHM   of    liaBe>. 

+  l»w  Haven,  Conn.- -f  Ofllclal) — A  contract  for  conntruct- 
lUK  11'  w  coMcrcti'  Blili-walkM  whore  neceMHiirj  has  been  awardeil 
to   ItlillAKIi   KAIM.K.NKlt,    102   Itottd  .St.      Not.-.i   .Mar.    II. 

Mnmroril,  Conn. —  I'nMH  rcportM  Bliili-  that  111'-  Street  Coin- 
iiilll''-  plaiiH  Id  liiiprov-  Shippaii  Ave.  at  an  eBllinated  coHt  of 
$20,000. 

Wnterhury,  Conn. —  liIdH  will  be  received  until  8  P.m.,  Mar. 
30  bv  th.'  Itoard  of  Public  Works  for  175.000  gaf.  of  45'/, 
asphiilllc  road  oil.  William  II.  Moher,  111  West  Main  St..  Is 
Clk.   of   th.'    lid. 

Waterbiiry,  l^onn. —  Bids  will  be  received  until  8  p.m.,  Mur. 
30  bv  the  Hoard  of  Public  Works  for  building  about  1  <,fe  mibs 
of  earth  highway  in  the  eastern  part  of  .Morris  Township,  in 
the  vallev  of  the  west  hranc^h  of  the  Naugatuck  Kiver.  Tht- 
estlmatid   cost    Is  $].'i,000. 

A.\uburn,  X.  V. —  K)fllclal)  — lilds  will  b<-  received  until 
S  p.m.,  Apr.  6,  by  CMiarles  W.  lirisler.  Mayor,  for  paving 
li'riiiiklln  and  Chapel  St.,  and  .\ve.  A.  For  particulars  see  ad- 
vertisement   under    "Contracts    tr>    Hi-    Let. 

^Albany,  N.  Y, —  fOfllclal)  —  Rids  will  be  received  until 
1  p.m.  Apr.  14,  by  Edwin  DulTe.v,  State  Highway  Comr.,  55 
Lancaster  St.,  for  improving  highways  in  various  counties. 
For  iiartlculars  see  advertisement  under  "Contracts  to  Mi- 
Let." 

LonK  Ileneh,  \.  Y At  the  election  held  Mar.  13  the  citi- 
zens voted  in  favor  of  Issuing  $200,000  in  bonds,  the  proceeds 
of   which   will    be    used    for   improving   streets. 

Newfnne.  N.  Y. — The  Town  Council  plans  an  expenditure  of 
$11,000  for  Improving  streets. 

Xew  York,  X.  Y. —  fBorough  of  Bro;ix) — (Official) — Bids 
were  received  Mar.  Ifi  for  improving  Overlng  St.  from  West- 
chester to  Walker  .\ve.  as  follows:  Samuel  Nuger.  $5607;  Har- 
ris Hose,  $5995:  .J.  Di  Menna.  $5(;i5:  Simon  Kussek.  Inc..  $5r,25; 
De  Menna  &  De  Blasio,  $5282:  Cranford  Co.,  Inc.,  $5658;  Burn- 
side  Contracting  Co.,  $5125:  W.  H.  Callahan  Construction  Co.. 
$5249:  l)i  Monna  &  De  Paolo,  $5618;  Thos.  Callahan.  $5994. 
Noted    Mar.    11. 

New  York,  X.  Y. —  (Borough  of  Bronx)  —  (Official) — Bids 
were  received  Mar.  18  for  (a)  200.000  gal.  of  coal  tar  road  oil. 
(b)  200.000  gal.  tar  road  oil,  (<•)  200.000  gal.  asphalt  road  oil. 
as  follows,  price  per  gal.:  Harrett  -Mfg.  Co..  17  Battery  PI.,  (a) 
$0,068.  (b)  $0,063;  U.  S.  Asphalt  Refining  Co..  90  West  St.,  (b) 
$0,062:  J.  Baker,  Jr.,  (c)  $0.0364:  Atlantic  Refining  Co.,  (c) 
$0,038;  Standard  Oil  Co.,  (c)  $0,032;  Warner  Quinlan  Co..  79 
Wall  St.,    (c)    $0,032. 

New  York,  N.  Y. —  (Borough  of  Bronx) — (Official) — Bids 
will  be  received  until  3  p.m.,  Apr.  1  by  the  Park  Board  foi- 
22.000  gal.  refined  <-oal  tar  and  22.000  gal.  tar  road  oil  for 
parks. 

New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Official) — Bids 
were  received  Mar.  16  for  improving  Holland  Ave.  from  Gun 
Hill  Rd.  to  Fast  21  nth  St.,  as  follows:  Amana  &  I>yons,  10 
Van  Cortland  Ave.,  .$905.");  .T.  Di  Menna,  $10,323:  M.  .T.  Sullivan, 
$9762;  De  Menna  it-  De  Blasio,  $10,448;  Spadero  Contracting 
Co.,  $10.55."i:  Simon  Russek.  Inc.,  $9Jil3;  Andrew  Mancini,  $10,- 
62S:  Amana  &  Sullivan,  $10,416:  Harris  Rose,  $9769;  Lawrence 
Contracting   Co.,   $9805.      Noted   Mar.   11. 

Xew  ^  ork,  X.  \. —  (  Horough  of  Brooklyn)  —  (Offlcial)^Bids 
will  be  received  until  11  a.m..  Mar.  31  by  L.  H.  Pounds,  Bor- 
ough i'res.  for  improving  Hewes  St.  from  Wallabout  Canal  to 
Cl.isson  Ave.,  Classon  Ave.  from  Hewes  .St.  to  Park  Ave.  and 
Park  Ave.   from   Cl.-isson  Ave.  to  Skillman  St. 

Penn  Yan,  N.  Y. — Press  reports  state  that  bonds  for  $24,000 
have  been  sold,  the  proceeds  of  which  will  be  used  for  paving 
Kim   St. 

■A^Bayonne,  N.  J. —  (Official) — Bids  will  be  received  until  8 
p.m..  Apr.  6.  by  the  City  Council  for  repaying  and  improving 
a  number  of  streets.  W.  P.  Lee  is  City  Clk.  For  particulars 
see  advertisement  under  "Contracts  to  Be  f>et." 

Belvidere,  N.  J. — Bids  will  be  received  until  2  p.m.,  Mar.  31, 
by  the  Board  of  Chosen  Freeholders,  for  constructing  2.91 
miles  and  5.755  miles  of  w.aterbound  macadam  pavement. 
T.  W.  Salmon,  Netcong,  is  County   Kn^r. 

Camden,  N.  .'. — The  City  Council  has  decided  to  construct 
a  boulevard  100  ft.  wide  from  Forrest  Hill  Park  to  Hadden 
Ave. 

Cape  May,  N.  J. — Press  reports  state  that  the  City  Council 
voted  in  favor  of  spending  $15,000  for  repaying  Washington 
St. 

+Deal  Beach,  N.  J. — The  contract  for  paving  Norwood  Ave. 
has  been  awarded  to  WILLIAM  F.  McGOVERN,  Trenton,  N.  J., 
at  $23,927.      Noted  Jan.   28  and   Mar.   11. 

•flCnst  Oranee.  N.  J. — A  contract  for  255.000  gal.  of  non- 
asphaltic  road  oil  has  been  awarded  to  W.  S.  LOGAN.  Newark, 
at  approximately  $14,000. 

Klixnbeth,  N.  J. — Bids  will  be  received  until  2:30  p.m.. 
Mar.  29,  for  improving  Weed  Ave.  John  F.  Kenah  is  City  Clk. 
and  Thomas  K.  Collins  is  City  Engr. 

•lerney  City,  N.  .1. — The  Board  of  City  Commissioners  plans 
to  improve  Danforth  Ave.  by  paving  with  belgian  block. 

Jerney  City,  N.  J. — Plans  are  being  prepared  for  repaying 
Grove  and  Montgomery  St.  and  Communipaw  Ave.  Henry 
Byrne  is  Comr. 

Keyport,  N.  J. — The  Borough  Council  plans  to  rebuild  and 
Improve  Broad  St.  George  Cooper.  County  Kngr.  of  Mon- 
mouth  County,  Is  making  surveys   and   preparing  plans. 
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Newark,  >'.  J. —  (Official) — Bids  will  be  received  until  3:15 
p.m..  Apr.  1,  for  pavinpr  and  repavins:  Central  Ave..  Margaretta 
St..  Niag-ara  St.  The  work  calls  foi-  3000  sq.yd.  of  4-in.  wood 
block  and  5000  sq.yd.  of  mapped  reclipped  sranite  pavement. 
Morris   R.  Sherrard   is  Ch.  Kngrr.  Bd.   St.   and   Water  Comrs. 

»wton,  Sf.  J. — Bids  will  be  received  by  the  Board  of 
Chosen  Freeholders  until  April  5,  for  constructing:  five  miles 
of  waterbound  macadam  on  the  Newton-Sparta  Rd.  Harvey 
Snook    is   County    Engr. 

Xewton,  X.  J. — According-  to  press  reports  bids  will  soon 
be  received  by  the  Bo.ird  of  Chosen  Freeholders  of  Sussex 
County  for  improving  the  Franklin-Stockholm  Rd. 

Oran«;e.  X.  J. — The  City  Commission  contemplates  improv- 
ing Main  St.  by  paving  with  grouted  granite  pavement. 

PhillipMbari;,  X.  J. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Apr.  3,  by  the  Board  of  Commissioners  for  repaying 
South  Main  St.  Robert  P.  Howell  is  Comr.  of  Streets  and 
Pub.    Imp. 

Plainfleld,  X.  J. — Bids  will  be  received  by  the  city  until 
Apr.  5  for  improving  West  Third  St.  Estimated  cost  is  $10,000. 
A.  J.  Gavett  is  City  Engr. 

+.'\lIentowii,  Penn. —  (Official) — The  contract  for  rebuilding 
the  turnpike  between  Macungie  and  Shimersville  in  Upper 
Milford  Township  has  been  awarded  to  J.  D.  CHRISTMAN, 
Macungie,   Penn.      Noted   Feb.   18. 

Cbarlrroi.  Penn. — The  City  Council  contemplates  an  ex- 
penditure  of   $65.()d0    for   paving. 

ConnellMville,  Penn.— (Official) — Bids  will  be  received  until 
8  p.m.,  Apr.  5,  for  grading,  paving  and  curbing  various  streets. 
Charles  F.  Hirst,  Second  National  Bank  Bldg.,  Connellsville, 
is  (iity  Engr.     Noted  Mar.  4. 

DravoNburg.  Penn. — Bonds  for  $813,500  were  sold  Mar.  9. 
the  procttds  of  which  will  be  used  for  improving  streets. 

Monaea,  Penn. — .\n  expenditure  of  $50,000  is  contemplated 
by   the   citizens   for  street   paving  during  the  year. 

+Philadelphia,  Penn. — The  Department  of  Public  Works 
has  awarded  contracts  for  repairing  streets  as  follows: 
BARBER  .\SI'H.\LT  CO.,  repaving  Fox  St.,  $9551:  repaying 
Tabor  St.,  $SS46:  EASTERN  PAVING  CO.,  repaving  Tioga 
St.,  $9051;  FR.\NK  CURR.A.N,  paving  footways  in  various 
sections  of  the  city,  $37,450. 

-A-Philadelphia,  Penn. —  (Official) — Bids  were  received  Mar. 
16  by  M.  L.  Cooke,  -Dir.  Dept.  of  Pub.  Wks.,  for  improving 
Parkwav  from  19th  to  22d  St.,  as  follows:  McNichol  Paving 
&  Construction  Co.,  $151,591;  Howard  E.  Ruch,  $152,924; 
Philadelphia  Paving  Co.,  $164,281;  Manwaring  &  Cummins, 
$165,^47.      .Voted    Feb.    25. 

Portvne,  Penn. —  (McKeesport  post  office) — At  the  election 
held  Mar.  16  the  people  voted  in  favor  of  issuing  $25,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  improving 
streets.      Noted   Mar.    4. 

^Baltimore,  Md. — The  Board  of  Awards  has  awarded  a 
contract  for  constructing  footways  around  various  municipal 
buildings  to  the  ARUNDEL  CONSTRUCTION  CO.,  419  North 
Carey  St.,  Baltimore. 

+BaItimore,  Md. — The  contract  for  constructing  about 
37,000  sq.ft.  of  pavement  in  Districts  Nos.  2,  3  and  4  has  been 
awarded  by  the  Board  of  Awards  to  HARRY  L.  ELDER, 
Baltimore. 

'4-Baltintiore.  Md. — The  contract  for  paving  with  sheet 
asphalt  several  streets  in  the  northwestern  and  northeastern 
sections  of  the  city,  has  been  awarded  to  P.  FLANIGAN  & 
SONS,  at  $94,356. 

Boydton,  Va. — Bids  will  be  received  until  Apr.  12  for  the 
sale  of  $30,000  in  bonds,  the  proceeds  of  which  will  be  used 
for   improving  roads.     Noted   Feb.   4   and   Mar.    4. 

•fRIchmond,  Va. — The  contract  for  repairing  Carry  St. 
has   he.  n  awarded  to  U   LAWSON,  Norfolk,  at  $9368. 

Richmond.  Va. — Bids  will  soon  be  received  by  the  Super- 
visors of  Henrico  County  for  the  grading,  draining  and  im- 
proving water-bound  macadam,  on  Hermitage  Rd.,  between 
Richmond  City  Limits  and  Bloomingdale,  0.63  miles;  also 
ChamberlayneAve.,  Norwood  Ave.,  and  Brook  turnpike  from 
Richmond  Citv  Limits  to  Solomon's  Store.  3.43  mile.s;  grading, 
draining  and  improving  with  gravel  surface  3.38  miles  New 
Market   Rd. 

CharleHton.  W.  Va. —  (Official) — Bids  will  be  received  until 
Apr.  10  by  T>.  C.  Maasey,  County  Clk.,  for  constructing  17  >i 
miles  of  hard  surfaced  road.     A.  D.  Williams  is  Ch.   Rd.   Engr. 

Donbar,  -W.  Va. — Press  reports  state  that  the  Dunb.ar  Land 
Co.,  Charleston,  W.  Va.,  plans  to  construct  six  miles  of 
sldew.'tll<s. 

+PnnMaKrllle,  Fla. — A  contract  for  constructing  about  one 
mile  of  sidewalks  has  been  awarded  to  WEISS  &  BENDER, 
I'Inellas   Park,   Fla. 

AnnlHton.  .\ln. — Press  reports  state  that  bids  will  be  re- 
ceived until  Apr.  7  by  the  Commissioners  of  Calhoun  County 
for   Improving   the   Piedmont   and   .lai'ksonville    Kd. 

nirmlnichain.  Ala. — Bids  will  bo  received  until  3  p.m.,  Mar. 
30,  by  the  Hoard  of  CommlHsioners  for  jiaving  First  Ave. 
from  the  end  of  the  viaduct  to  4l8t  St.  .Julian  Kendrick  Is 
City  Engr. 

Fort  Payne.  Ala. —  lilds  will  be  received  until  Apr.  9  bv  the 
Commls.Hliiners  of  DeKalb  County  for  BUrfaoing  the  Colllns- 
vllle  and  Dawson  Gap  Rd.  with  chert.  The  estimated  cost  Is 
$7100. 

rinditden,  Ala. — Bonds  for  $200,000  were  sold  Mnr.  S,  the 
proceeds  of  which  will  be  uHed  for  constructing  roads  In 
Ktowah    (•i.unly.      Not'-d   Sept     21. 

Aleinnder.  I.n. — C.  H.  Sweetser.  Engr.  Is  preparing  plans 
for  the  construction  of  roads  In  Rapids  I'arlsh  Road  District 
No.  2.  Bonds  for  $100,000  were  recently  voted  for  this  purpose. 
Noted   .Inn.    7. 

Lake  fharlea.  li«. — Bldn  will  be  received  by  the  Police 
.fury,  Ciilcasleu  Parlnh,  until  11  a.m.,  Apr.  6,  for  constructing 
Highways   Nos.   :•   and   7.      10.   C    Iloime   Is  Clk. 

Thlbodnox.  Urn. — The  citizens  of  Lafourche  Parish  Road 
District  No.  2  will  vote  Apr.  22  on  th»i  uuestlon  of  IsHuIng 
ISO, 000  In   bonds,  the  proceeds  of  which  will   be   used   for  hard 


surfacing  the  road  on  the  east  bank  of  Bayou  Lafourche 
from  Theriot  Canal,  near  Raceland  to  upper  end  of  Lafourche 
Parish. 

Cincinnati,  Ohio — Bids  will  be  received  by  Philip  Fosdick, 
Dir.  Pub.  Ser.,  until  noon.  Mar.   30,  for  paving  Vine  St. 

^Cincinnati,  Ohio — The  Board  of  Public  Service  has  award- 
ed the  contract  for  paving  Orlando  Ave.  from  Harrison  Ave. 
to  its  southern  terminus  to  the  KIRCHNER  CONSTRUCTION 
CO.,    at    $11,364. 

Cincinnati,  Ohio — Bids  will  be  received  by  Philip  Fosdick, 
Dir.   Pub.   Ser.,   until   noon.   Mar.   30,   for   improving  Dane   Ave. 

Cincinnati,  t>hio — Bids  will  be  received  by  the  Board  of 
Commissioners  of  Hamilton  County  until  noon,  Apr.  2,  for 
repairing  the  Loveland-Madeira  Rd.  in  Symmes  Township. 
Fred  E.   Wesselmann   is  Pres.   of  Bd. 

Cleveland  Height.-*.  Ohio — ( Warrensville  post  office) — Bids 
will  be  received  by  H.  H.  Canfield,  Clk.,  until  noon,  Apr.  19, 
for  improving  various  streets.  The  F.  A.  Pease  Engineering 
Co.,  Marshall  Bldg.,  Cleveland,   is  Engr. 

CoIunibuM,  Ohio — Bids  will  be  received  until  2  p.m.,  Apr.  2, 
by  Clinton  Cowen.  State  Highway  Comr.,  for  7.42  miles  of 
road  work   in   Franklin  and   Prairie  Townships. 

CoIumbuM,  Ohio — Bids  will  be  received  by  Clinton  Cowen, 
State  Highway  Comr.,  until  2  p.m.,  Apr.  2,  for  road  improve- 
ment in  Clark  County,  Section  H  of  Springfield-Washington 
C.   H.    Rd.      Estimated   cost,   $26,518. 

Columbus,  Ohio — Bids  will  be  received  by  Clinton  Cowen, 
State  Highway  Comr.,  Columbus,  until  2  p.m.,  Apr.  2,  for  the 
improvement  of  Brayn   Pioneer  Rd.   in  Madison   (bounty. 

Ironton,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Apr.  5,  by  the  Commissioners  of  Lawrence  County  for  the 
sale  of  $100,000  in  bonds,  the  proceeds  of  which  will  be  used 
for   improving  and   constructing   pikes. 

Toledo,  Ohio — Bids  will  be  received  by  Charles  J.  Sanzen- 
bacher,  Aur.,  Bd.  of  County  Comrs.,  Lucas  County,  Toledo, 
until  10  a.m..  Mar.  30,  for  improving  and  paving  required  in 
the  repair  of  all  improved  roads  and  parts  of  roads,  according 
to  County  Surveyor's  report. 

Youngstown,  Ohio — Bids  will  be  received  until  Mar.  31  by 
the  Commissioners  of  Road  District  No.  1  For  the  sale  of 
bonds  for  $66,000,  the  proceeds  of  which  will  be  used  for 
road  construction. 

+Young!<ton'n,  Ohio — (Official) — The  contract  for  construct- 
ing 8500  lin.ft.  of  road  in  Boardman  Township  has  been 
awarded  to  I.  W.  COY,  Calla,  Ohio,  at  $8444.  Other  bids 
were:  James  De  Jute,  Youngstown,  Ohio,  $10,076;  T.  J.  Sea- 
born, Youngstown,  Ohio,  $9001;  Walters  &  Russell,  West 
Austintown,  Ohio.  $9S.".7:  C.  J.  Chinnock,  Warren,  Ohio,  $10,587; 
Youngstown   Construction  Co.,  Youngstown,  Ohio,   $11,798. 

Dauville,  Ind. —  (Official) — Bids  will  be  received  until  10 
a.m..  Apr.  19  b.v  the  Commissioners  of  Hendricks  County  for 
constructing  si.\  roads.     L.  W.  Borders  is  County  Audr. 

Frankfort,  Ind. —  (Official) — Bids  will  be  received  by  the 
city  until  10  a.m.,  Apr.  1,  for  the  improvement  of  two  streets 
and  one  alley  with  brick,  concrete,  asphaltic  concrete  or  bitu- 
minous macadam  involving  13,690  sq.yd.  roadway,  41,00  sq.yd. 
concrete  sidewalk,  10,000  ft.  curb,  3200  ft.  10-  and  12-in.  tile 
sewer  and  other  work.  Estimated  cost,  $38,170.  R.  H.  Boynton 
is   City   Engr. 

+IndianapoIis,  Ind. — The  Board  of  Public  Works  has  award- 
ed contracts  for  paving  as  follows:  REPUBLIC  CONSTRUC- 
TIO.V  CO..  Rural  St..  at  $3.89  per  lin.ft.;  Bellefontaine  St., 
$2.96  per  lin.ft.;  MARION  COUNTY  CONSTRUCTION  CO.,  Caven 
St.,  2.55  per  lin.ft.;  COLUMBIA  CONSTRUCTION  CO.,  Daly  St., 
$2.90   per   lin.ft. 

Shelbyvllle,  Ind. —  (Official) — Bids  will  be  received  until 
11  a.m.,  Apr.  7,  by  the  Commissioners  of  Shelby  County  for 
constructing  a  gravel  road  in  Shelby  Township  and  a  crushed 
stone  road  in  Liberty  Township.     F.  W.  Fagel  is  County  .Vudr. 

+Dundee.  Mich. — The  contract  for  paving  Monroe  St.  has 
been  awarded  to  the  RICK  CONSTRUCTION  CO.,  Wyandotte, 
Mich.,   at   $7456.      Noted   Feb.   11. 

+Fagle  River,  Mich, — .\  contract  for  constructing  3.58  miles 
of  road  in  Keweenaw  County  has  been  awarded  to  the  SMITH- 
BYERS-SPARKS  CO..  Houghton,  Mich.,  at  approximately 
$20,000. 

Monroe.  Mich — .\t  an  election  to  be  held  Apr.  5,  the  question 
of  Issuing  $20,000  in  bonds  for  macadamizing  the  Toledo- 
Monroe  Rd.,  will  be  submitted  to  the  voters. 

St.  JohnN,  >Iich. — The  citizens  of  Clinton  County  contem- 
plate holding  an  election  to  vote  on  the  question  of  issuing 
1240,000   in   bonds  for  constructing  roads. 

+  KI  PaMo,  III. — Contracts  have  been  awarded  for  paving 
Main  and  Syeainor.'  St.  to  I.  D.  L.MN.  Bloomington,  III.,  at 
$31,624  and   $13.2sfi   respectively. 

•fRuMhville,  111. — The  contract  for  paving  various  streets 
has  been  awarded  to  P.  H.  TIERNAN,  Macomb,  at  $31,000. 
Noted    Mar.    11. 

Springfleld.  III. —  (Official) — Bids  will  be  received  by  the 
State  lllghwav  (Commission  until  11  a.m..  Mar.  31.  for  State 
Aid   work.      William   W.   Marr   Is  State   Highway  Comr. 

+SprlnKneld.  III.— (Official) — The  State  Highway  Commis- 
sion hiiH  awarded  a  contract  to  the  GROHNK  CON.STRUCTION 
CO.,  Jollet,  at  $12,S66,  for  road  work  In  Bureau  County,  Sec- 
tions  A   and    B.      Noted   Mar.   4. 

Algitma.  WIm. — Bids  will  bo  received  by  the  Board  o( 
Public  Works  until  Mar.  25  for  paving  five  squares  on  Fourth 
St.  anil  live  squnres  on  Fremont  .St.  with  an  IS-ft.  relnforccd- 
concrete   paveinei\t.      Frank   Chapek    is  Chn.   of   Hd. 

nodKevllle,  Wlx. — The  Common  Council  has  decided  to  pave 
Main  St.  with  an  Is-ft.  concrete  surface.  About  $10,000  Is 
avalhihh-    for    the    purpose. 

MlUvnukee.  WU.— Plans  are  being  prepared  for  F.  O.  Sim- 
mons, Comr.  Pub.  Wks.,  for  laying  a  sandstone  block  pavement 
on  Griiiid  Ave.  from  Fourth  to  Eighth  St.,  to  replace  present 
vltrltled   brick   pavement. 

Richland  (enter.  Wl«. — Bids  will  he  received  until  Mar.  26 
by  (1.  II,  Main  waring.  County  Highway  Comr.,  for  18.750  sq.yd 
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of  imvlMK.  U'.OOO  .11  yd.  of  KrndInK,  4400  lln.ft.  of  curb  nnil 
KUlIrr    hikI    I4»<>    ft.    of   f<iiii-i  I'tf 

•Kr^rna    Tulnt.    WIk.    -\V.     K      UKlilinrilt,    Wntorlnwii,    WIh., 

■  '       tuliK'il    liy    lh«   t'Kv    to   i>i'«|mri<   pliiiiH  iiinl    h|i«cIM<-ii- 

II  intvliiK  itiiil  Nlrci't  liiipi  ovi'ini'iil  work  cIiiiIiik  IDKi, 
.  not  yrt  itviillal>l<-,  lull  it|i|>i  oxiiiiiilo  rniiulioiiiontii 
■  1  ytl.    ri'liifoi  riMl-i'oiicirtc    piivliiK. 

(  Inrludn.  lawM  —  (0(IU-IiiI)--I<I<Ih  will  bn  mcrtvod  until 
Apr  ^  I'v  T.  A.  WIImoii,  (.'lly  Mitr.,  fur  12,700  yd.  of  imvliiK. 
M.  «i.   Il-i'll   1»  ''".V   I'liiKr. 

4('lnrlndn.  l»-.Tn  (Olllcliil)  -Tlir  cuntrnct  for  pitvInK  Clioiit- 
iiut.  Ciiiiit  iiiiil  Wiiltr  St  lii>N  l.iM-n  iiwiiril.d  to  .1  .S,  .\l<-- 
LAr<!lll.l.N'  \   SONS.  Hod  Onk.   lowii,  iit  »L'3.l»5.      Nolud  .Inn.   2\. 

Ilubuniir,  lonn-  IIIdH  will  lii<  r<M'i<lvi'd  until  J  P.m.,  .Mnr.  31, 
by  Jolin  liiKliniin,  Covinty  .\uilr.,  for  Kradinu  itnil  ri'HurfiicltiK 
with    mavrl    I  III'    luwit    I'OHt    Koiiil.   iibout    L'O    nillnx    lonK 

4\\rBl  Liberty,  l»«vii — .\  oontnict  fi.r  piivliiK  Third,  Kourth, 
I'niliouii  ami  Sp.nc-rr  St.  him  btM-n  uwiirdod  to  O.  I'HTKKSDN, 
Krno!.lKi.    Wl!..      .Not.d    l-VI.     *. 

ifTuprkn.  Knn.-  'I'ho  City  Conunlnnlon  hiiH  awardfil  con- 
trnotH  for  p.ivliiK  iiH  followH:  :.'l  blorkn  of  brick  piivInK, 
DUSON  *  S('II.MII>T,  St.  JoBoph,  Mo..  lit  |78,46.S;  iiMiilialt 
pnvInK  rxirpt  on  llth  St.,  J.  U.  UAMSKY.  Lawrcnu)-,  at  |r>7.K00; 
BnphuTt  pavlnn  on  llth  St.,  KAW  I'AVINO  CD.,  at  »r)9r.l.  Noted 
Mnr.    4. 

^('olunibuH.  .\rb. — .\  contract  for  piivinK  a  number  of 
■trtH'td  ulth  hltulllhlc  haH  bven  nwurdod  to  JAMKS  HOKKA- 
BIN  IX>..    Di'S  Molnos,    Iowa. 

Kuram.  X.  1>. —  (OtMclaU  —  lllil!*  will  bo  rcct-lved  by  the  city 
until  Apr  s  for  about  4r>,ono  sq.yd.  of  pavlnK.  A.  K.  Watklns 
la  City   .\udr.  and   Krank   AnilcrM  Ih  City   Kn(;r. 

KnimaH  City,    .Mu liid.n   will    be    rcci'ivcd   Until    Mar.   30    by 

r.iiard  of  rnliUc  Works  for  pavlPK  porllonH  of  lOuclld,  In- 
iuUmu-o.  Wlm-h.'.xt.r,  and  Traiv  Aviv;  also  for  10,(100  »(i.yd. 
.  Inl  stoni'  sidewalk  and  about   l:!.000  lln.ft.  of  stone  curb- 

Wraton.  Mo.— Hlds  will  be  rocclvfd  until  noon.  Mai-.  27,  by 
the  Cltv  I'ounotl  for  SOOO  tii.yd.  of  l>ltUMiinou.><  pavement. 
Charle.M  K.  McCrae.  221  Hcllance  Hldn:,,  Kan.sas  City.  .Mo..  i.s 
Enitr. 

('■mrron.  TcX. — Press  reports  state  that  bonds  for  $100,000 
have  been  sold,  the  proceeds  of  which  will  be  used  for  con- 
slrueliiii:  and   Improvlnur  roads  in  Thorndale    Dlstrlrt  No.   6. 

Corpua  ChrlHtl.  Tex. — Bids  for  pavinp  about  sixty  blocks 
of  oltv  streets  will  soon  be  called  for.  The  proposed  Improve- 
ment will  cost  about   $400,000.      Koy  Aliller  is  Jluyor. 

Hnnnton,  Tex. — Bids  will  be  received  until  10  a.m..  Apr.  12 
for  i>aviiin  a  porti)n  of  Main  St.  The  estimated  cost  is  $187.- 
000.      K.   K.   Sands   is   City    Kngr. 

Prcoa,  Tex. —  Honds  for  $100,000  were  sold  Mar.  8,  the  pro- 
ceeds of  which  will  be  used  for  road.>j  In  District  No.  1.  Reeves 
County. 

Port  I.nvaoa,  Tex. — .\n  election  will  be  held  Apr.  10  to 
vote  on  the  question  of  issuing  $.'1.').000  In  bonds,  the  proceeds 
of  which  will  be  used  to  construct  roads  in  District  No.  2, 
Calhoun  County. 

Shprnmn.  Tex. — An  election  will  be  held  Apr.  17  to  vote 
on  the  question  of  issuing  $900,000  in  bonds,  the  proceeds 
of  which   will   be   used   for   constructing   roads. 

Thorndnle,  Tex. — The  Commissioners  Court  of  Jfllam  County 
will  soon  advertise  for  bids  for  the  construction  of  good  roads 
In  the  Thorndale  Uoad   District  to  cost  about  $100,00. 

BelllnRhani.  AVaHh. — -Bids  will  be  received  until  Apr.  5  by 
W.  Wallace,  Audr.  of  Whatcom  County,  for  constructing  a 
portion  of  Highway  No.  5.  The  estimated  cost  of  the  work 
Is  $50,000. 

t'onerete.  'WoHh. —  Bids  will  soon  be  received  by  the  Cltv 
Council  for  improving  Main  St.     The  estimated  cost  is  $10,800. 

A.  L.  Strong  Is    Ensr. 

+Port  Townnend,  \VaMh. — The  contract  for  constructing 
permanent  highway  No.  L'-.\  has  been  awarded  to  J.\MES  H. 
COYNE,   Port  Townsend.   Wash.,  at   $8900.      Noted   Mar.    IS. 

Seattle.  'Waah. — Bids  will  be  received  until  Apr.  12  by  A.  P. 
Denton.  County  Engr.  of  King  County,  for  constructing  the 
D.  C.   Mitchell    Rd.      The    estimated   cost   is   $40,000. 

+Tacoma,  >VaMh. — The  contract  for  grading  and  paving 
Mullen  St.  has  been  awarded  to  the  McHUGH  CONTRACTING 
CO..  at  approximately  $5000. 

^Portland.  Ore. — The  contract  for  paving  Grand  Ave., 
Brooklyn  and  Karl  St.  with  asphalt  has  been  awarded  to 
WARREN  CONSTRCCTION  CO.,    Portland,  at   $23,024. 

Salem.    Ore. — Bids     were     received     Mar.     17     and     contract 

awarded     by     County     Commissioners     for     constructing     the 

Mitchell    Point    Section,    Columbia    Highway,    in    Hood    River 

County    as    follows:    ST.VNDIFER-CLARKSON    CO..    Northwest 

Bank    Bldg..    Portland.   Ore..    $4". 343:    Giebish    &    .loplln,    407-411 

Rothschild    Bldg.,    Portland,    Ore..    $.')4,427;    Porter    &    Conlev. 

Inc..   &    Kd.   Wren,  219   I^umbcr   Exchange    Bldg..   Portland.  On.. 

J;T-4fi3:   A.    Guthrie    &   Co.,    Inc.,    '"24    Pittock    Block,    Portland, 

$45,048:    Carlson.    Chindahl    &    Co..    322     Fernwell    Bldg., 

ine.    Wash.,    $45,077:    Elliott   Contracting   Co.,    207    McKay 

.    Portland,   Ore.,    $47,728:    Jeffrey    &    Bufton,    Union    Ave., 

I'iiiand,    Ore.,    $57,252:     Robert    Lee    Ringer,    530    E.    31st    St.. 

Portland.     Ore..     $4v.S'>4:     Clarence     Hoard.     Box     216.     Victoria, 

B.  C,  $64,083:  Grant.  Smith  &  Co..  619  Fernwell  Bldg..  Spokane. 
^^a.«h..    *.=;". S40:    Copenhagen    Bros.,    925    Yeon    Bldg.,    Portland. 

$42,722:    TavKir    &    Bobbins.    735    Hovt   St..    Portland,    Ore., 
■•"•:    Transf.  r    Liverv    Co.,    Inc.,    Hood    River,    Ore.,    $46,473: 
ts   Bridge   Co..   Yeon    Bldg.,   Portland.   Ore..   $46,908;   Ryan 
er,  309   Henry   Bldg.,   Portland.  Ore..   $45,927. 

+Lo«  AnceleK.  Calir.— The  CALIFORNIA- ARIZONA  CON- 
STRUCTION CO.  has  been  awarded  the  contract  at  $9391  for 
Improving  Kenmore   .Ave.   from   Sunset   Blvd.   to   Fountain   Ave. 

Oxnard.  Calif. — Press  reports  state  that  this  city  contem- 
plates holding  an  election  for  the  purpose  of  voting  on  the 
question  of  Issuing  $25,000   In   bonds   for  Improving  streets. 


Nneramptttn,  Calif. —  BIdH  will  bo  rerelveil  until  Apr.  .',  by 
tlio  Stale  lllKliwiiy  ConiiiilNH'.iii  for-  Iniitiiivlng  Hiale  lilgliwayM 
MM  followH:  OraiiK"  <'ounly.  about  four  miIIi-h;  Tuliiro  County. 
\:i%  iiilleH:  Yido  CoiintN,  N  >•■  iiilleH.  Vulia  County,  three  nilluM. 
AilHlln    It.    Fletcher   In  State  lIlKhwiiy    Engr. 

^Mlockfwn.  Calif.-   Tl ontriiei    for   Improving  about  eight 

nilli'N  of  till-  I'pper  Haeramenlo  ltd.  liiiM  been  awarded  to 
IVKY   \-    .MeCI.K.UlY,   l.odl.      Note. I    Feb.   Jf,. 

4-'l'rnpl<'o,    Cnlir.     A    contract    for    Improving    ft    ncctlon    of 

Cvjii.HM    St.    IniH    I n    awarde.l    to    K.    A.    .MeCOMHH   and    J.    H. 

IIUItKI':    lit    iipprovlniately    $8000. 

AnihrrHlhiiru.  Ont.— The  City  Council  |)lanii  to  pavo  Illch- 
nioiid   SI     Willi   ei.nirete,  at  an  eallmiiti-d   cunt  of   $15,000. 

Xrw  U'rHtmlnUter.  II.  C.—  fOIIleliil)^-We  are  advised  by  J. 
W  B  MI.ekiMaii,  Cltv  Kngr.,  tlial  the  paving  of  Sixth  Kt. 
from  Ci.liiiMlila  lo  Tlil'ril  Avi-,  and  Carnavon  Ht.  from  Klghth 
•St,    to   the   bildne   will    be   done    by   day    labor       Noted   Mar.    11. 

INDI  HTIIIAI..   WORKS 

llarlfonl,  «onii.  -  I'iiins  are  being  prepared  for  the  con- 
stru.tloii  of  a  Ilve-Htorv,  K,-^*  14.1- ft.  warehouse  at  1419  Main 
SI.    for  C.iiiber    Bros.      Estimated  cost,   $65,000. 

lllKhland  Park.  Conn.-Accordlng  to  press  reports  the  Case 
Paper  <'o..  Manchester.  Conn.,  conteniplales  the  reconstruc- 
tion   of   its   plant    recently   destroyed   by   fire.      lOstlmaled    cost, 

$2011,0110. 

Nlanironl,  Conn. — The  United  Skirt  Mfg.  Co.  plans  to  con- 
striicl  a  two-story,  50x80-ft.  factory  on  Beckley  Ave.  Estl- 
maleil   cost,   $10.0(111.     Joseph   Griiber   Is   interested. 

Wnterhiiry,  Conn. —  Plans  are  being  prepared  for  the  con- 
stiiiclloii  of  a  four-storv,  SOxlOO-ft.  addition  to  the  plant  of 
the  .Seovllle  .Mfg.  Co.      Estimated  cost,    $40,000. 

Iluirnlo.  X.  v.— The  Vacuum  Oil  Co.  has  had  tentative 
plans  piepared  for  the  construction  of  an  addition  to  Its  plant. 
Estimated    cost,    $40,000. 

+New  York,  X.  T. —  (Borough  of  Brooklyn) — The  contract 
for  the  construction  of  a  three-story,  41x227-ft.  factory  near 
Bergen  Beach,  for  the  Atlantic  White  Lead  &  Linseed  Oil 
Works.  13.".  Marshall  St.,  has  been  awarded  to  the  WILLIAM 
KENNEDY'  CON.STRUCTION  CO.,  215  Montague  St.  The  es- 
timated   cost   Is   $80,000. 

+  \ew  York.  N.  V. —  (Borough  of  Manhattan)  —  (Official) — 
The  contract  for  the  construction  of  a  nine-story  warehouse 
on  107th  St.  near  Columbus  Ave.  for  the  Chelsea  Storage  Ware- 
house Co.,  has  been  awarded  to  McDERMOTT  &  HANIGAN, 
INC.,    103    Park   Ave.      Estimated   cost,    $100,000.      Noted   Dec.    10. 

+\ew  York.  N.  Y. —  (Borough  of  Queens)  —  (Official) — The 
contract  for  the  construction  of  a  three-story  factory  at 
Blissville.  I.,.  I.,  for  the  Standard  Oil  Co.,  has  been  awarded  to 
the  TI'RNER  CONSTRUCTION  CO.,  11  Broadway,  New  York, 
N.    Y. 

RenHMelner,  N.  Y. — William  Barnet  &  Son  plans  to  rebuild 
its  plant    recently  destroyed  by  fire.     The   loss  was   $300,000. 

Wntertown,  N.  Y. — The  Winslow  Day  Co.,  430  Court  St., 
contemplates  the  construction  of  a  three-story,  50xl52-ft.  re- 
Inforced-concrete   storage   building. 

Urldgeton,  IV.  J. — Greenebaum  &  Co.  contemplates  the  con- 
struction of  a   factory  on  Elmer  St.      Estimated  cost,  $16,000 

Xewnrk.  N.  J. — Plans  are  being  prepared  by  the  Moyer  En- 
gineering &  Construction  Co.,  375  Fulton  St.,  Brooklyn,  N.  Y., 
for  the  construction  of  an  eight-story,  95xl23-ft.  loft  building 
at  Halsev  St.  and  Maiden  Lane  for  the  Essex  Press.  William 
E.  Gilmore  is  Pres.     Estimated  cost,   $150,000. 

+Neivark,  N.  J.— SALMOND  BROS.  CO.,  526  Elm  St.,  Ar- 
lington, has  been  awarded  the  contract  for  the  construction 
of  a  one-story,  29x50-ft.  concrete  factory  at  123  Sylvian  Ave. 
for  the  St.  Mongo  Mfg.  Co.  of  America,  81  Mt.  Prospect  Ave. 
The  estimated  cost   is  $15,000. 

AIlento>vn,  Penn. — According  to  press  reports  the  Arbogast 
&  Bastian  Co.  is  having  plans  prepared  for  the  construction  of 
a  six-story   addition   to   its  plant. 

Frankford,  Penn. —  (Philndelphia  post  office) — Plans  have 
been  prepared  by  Ballinger  &  Perrot,  Arch.,  for  the  construc- 
tion of  ,T  one-story,  50x275-ft.  addition  to  the  plant  of  AVil- 
liam  &•  Ilarvev  Rowland,  Tacony  and  Lewis  St.  Estimated 
cost,    $45,000. 

PIttMburgh,  Penn. — Plans  are  being  prepared  by  Hunting 
&  Davis.  Century  Bldg.,  for  the  construction  of  a  seven-story, 
60xll0-ft.  warehouse  for  the  P.  H.  Butler  Co.,  1205  Liberty 
Ave. 

RlrminKham.  Ala. — Preliminary  plans  are  being  prepared 
for  the  construction  of  a  cotton-seed  oil  mill  for  the  Union 
Cotton  Oil  Co.  Estimated  cost,  $100,000.  J.  G.  Whitfield  and 
(Jeorge  A.  Blinn  are  interested. 

+  MenipliiH,  Tenn. — The  contract  for  the  construction  of  a 
factory  for  the  Shelbv  Countv  Oil  Mill  Co.,  450  North  Bellevue 
Ave.,  has  been  awarded  to  FRED  B.  YOUNG  &  SONS,  at  $17,- 
266. 

Cleveland,  Ohio — Preliminary  plans  are  being  prepared  by 
Carl  White,  Arch.,  Citizens  Bldg.,  for  the  construction  of  a 
three-story  factorv  for  the  Morgan  Lithograph  (jo.,  St.  Clair 
Ave.    N.    E.    and    East    Third    St.      Estimated    cost,    $150,000. 

Cleveland,  Ohio — Plans  are  being  prepared  by  Richardson 
&  Yost,  Arch.,  354  Rockefeller  Bldg.,  for  the  construction  of 
a  three-story,  S0xll4-ft.  factorv  for  the  National  Telephone 
Supply  Co.     The   estimated  cost  Is   $100,000.     Noted   Sept.   17. 

+CIevelnnd,  Ohio — The  contract  for  the  construction  of  an 
eight-story  warehouse  at  1278  West  Ninth  .St.  for  the  W. 
Bingham  Co.  has  been  awarded  to  the  CROW'EI-L-LUND- 
DOP'P'-LITTLE   CO.      The    estimated   cost    is    $600,000. 

Salem,  Ohio — Preliminary  plans  are  being  prepared  for  the 
construction  of  an  addition  to  the  plant  of  the  W.  H.  Mullins 
Co.,    manufacturer    of   steel    boat    and    automobile    parts. 
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&  Clark  is  Arch. 

Sewer  Pipe   Co. 

Chicaeo.  111.— Plans  have  been  prepared  b>'  ?eorge  I\  1  om- 

materl"  cost.   $12,000. 

Patrick    is    Arch.      The    estimated    cost   is    $2o..,00. 

Chicago.  Ill.-Bids  ^-ill  ^^,//X''1.1>nstruction^'of\a  wLe- 
i°o"u!sl'  ^^?  ?h°J^'k't^°o4Tl^scu^ft'^^'o^  -^Th^e"  Estimated  cost  is 
$230,000.  ,  , 

Chicago,  in.-RueckhelmBro.&Eo^„steinhas^pu^^^^^^^ 

c%nL\1-urti<fn^"o1Tn°"ei#hr-st?.^-^fac?«'yt^  cost  $200,000. 

,.a  Cro«»e.  WU-Plans  are  be'nf  prepared  fo.-tWonst^^^^^^^ 
MS«on"cr^El?i''n;-a?e'd^'ost"$fo.1)oi°"  Daniel  W.  McMillan  .s 
""""'MadlHon.  Wl«.-Plans  are  j'eing  prepared  for  the  con^s^truc- 

.    O^ana     Xe^ -Plans   a^e   ^-i".   p.;epa,.d_.  for^  the,con^^^^^^^^^ 
&°Jte"/JA"Slf^    Co'   l:stinnated  cost,  $100,ooO. 

str^i^or^^i.^^^f'^i^^^-"------""'^ 

,....       ■»«„      TV.»  contract  for  the  construction  of  a 

mated  cost,  J'-^f^."".  _^-  '  ^I^^t  Co..  Davenport   Wash.. 

con?e"rp"rtTs*-the"const7u?tro"n  of  a  cold-storage   plant.      Esti- 
'"^So^tTJnarrr.-Plans  have  heen  prepared  .^^^^ 
§oi^nL^^?n^^^Mfr"cl'^"Tl:e°"es°titn\t7d^l^t  !s  $25.0oi     Noted 

'■"^"J-'  An«e.e«.   <:«Vo'.^I^e'a^^Se^^Bld\^'"f^or^rhr^o'i3?^^uc't1S;;    of 
ri%-^Itl^y    •;'e'inUV'?^d^cPr"e^/'|lrehouse    for    the    Neptune 

FKDERAI-    GOVERNMENT    WORK 


„„Ua.a«-Portland>I^au,e      Bil^^^^^^^^^^^^^^ 
Sgln'^?raf3'^p.m".'Ap?:^0°"Me'ntion  o*^  this  date  was  om.tted  .n 

'^'"„^  "I  nm^^Brattleboro     Vt.-Bids   were    received    for   the 
P„«t  .9«"««;T?J^^"ost  office  at  Brattleboro.    (a)   using  lime- 
construction  of  the  post  °"p„t  where  granite   is  required,   (b) 
stone  for  all  «tonew^ork  except  «  here  g  a        ^^^^^    ^^ 
using   "jandstone    for   an    stonew  o  ^^^^.'^^.^  ^elow  the  flrst- 

required.  ,«;>  "  m-frblo  for  all  sionework  above  the  first-floor 
floor  le^'''  '^"''  ^."pl'^rles  W  Wright,  East  Lynn.  Mass.  (a) 
level,  as  fo>l°^)^»„,V/^?  $109  039'  Potter's  Lumber  Co..  East 
J99.939,    (b)    ?1''2,939,    (c)    SlOJ.u^J.    ioiV«       p  g    -y^-Hls   & 

Liverpool.  Ohio,  a)  \\%^ ■.^V> ■  ^^.^  $99  765,  'O  I10S.765-.  W.  H. 
Co..    New    York,    'a)    $9f<.6.a      (b)    $9y.<y.         '    *  $106,700; 

Visscl  &  (  o..  New  Yoi  K,  (a>  »3s,ov.>,  i.^^/  Jioi  o^j  (1,i  *ixsr>00 
ElUott   &   Kieslich,   Burlington.  Vt      <.a)    $J31.324     <'.)    $m,.  0^0 

i^.'Jh'--7c^-  $n4  9Tv  C  M^°ekc'?.'^  Bolton!  Ma'ss.:  (a)  i^O'.llh 
?109,44;>,  (c)  V\  .lievVi  B-  T  Abbott  Construction  Co..  New 
(b)  tl09.7S3.  (c)  $118S11  B  -1.  Anooti^'  u  Westchester  Kn- 
York,    (a)»94.34:.,    (b)    Jp^:'"'*'.     'O    $1"-.-"'    •     »         ^.    ,,n4,oOO. 

York,  fa)  $94,S,0,  (b)  ♦/■'•«i"v,'PA  *  ,,;•  .infi.joo.  (c)  $111,- 
Long,  Worcester,  Ma.-fs.,  (a)  $102, .ioo  ( i>  i  *'' ,r  .f.,-  .><,7'  (b) 
730;  .lames  E.  Cashman,  Burlington  \.  ■  /'^^^^k  - 'a  '$103.- 
il''^>747  (c)  $139,232;  Norman  Ker  Co  N<  «  /"r^i  l".'  *  ,.' 
U5."'(b)  $/04%00  (c)  »1,1 3.200  Woodbury  *j  -'^.^V-onners 
S?r"c'"'Ne-w"'^oVk'!'-(")'  $''9».0V3?'(lV»10'l.^00.    (c)    $IOS.200. 

""'rl^'.l^.  "H...Yr?v^r'ii  ^t^nf./r:i'"c^''V"run':^f;i^!:r 

until    U    a.m..    Apr.    10.    *'V    IJ-    »^-    ^J^"^*^^^  P       fo,-    two 

v....<iu    'inri    r»nrkH     Nnvv    ncnt..    wasninKi"".     '/•       ■•  .,  .1,1.. 

!,' !;r  :■"«  .Tr-Tixv  Wrt  «>"'r ':!;£.  "iS 

of    V^rdH    and    Docks.    Washington.    O.C       rm,„nn»^ 

metal   work.   Iron   work,   P'"%'>'"^v;„'i,' 'V.uiuil  ,««        t    the    Naval 
and    wood    block    pavementM    for    now    huiiciing». 
Torpedo    Station.    Newport. 

K.WH  f<.i    approxlmatelv     ""•"""  ';":^'i  .     Hn.rtforcr&  Now  York 
nP.rl.ut   •l^«'r.  prices  bring  per  CAi.yd.M  ^     ^ 

TnuiMporfatlon    Co.    jliirtford.   <  '"'"  ■  ,'  ,,,V     18 
V)   Ch.irrh    St.,    New    York,    Zr.r.      Noted    !•  <  D.    IR. 

-,.  t        M     T      niila   will  be   rocelvod   until   S 

p.m""A"r"V!°"  o"':;-  ^e^ilTr'i'Ah"   S>HJe.*V.    Ar.h..   Trca-ury 


,.      .  .       . r>    n     fnr  the  construction  of  the  receiving 

about  $30,000.  ,  .       ^  T^     n      The    contract    for 

+Retalnins    ^VaU-Washmgton     DC -The    contract  ^I^ 

constructins    th%,'^""^'.'"J't«'J^^?|''4"VK  ha^^^^^"  awarded   to  the 
IVY£'^!ROBEVro'":^'"cO.,''wa^Srngr<fn.  'at     $23,397.        Noted 

^^  *^e::L^  an^  A^UIons^  to  ^al^c^Fo^^on^ 
Bids  will  be  received  unt.l  noon    APK  10^  D>   I       v^    addition    to 
^°Jarre?^^a^t^erita^bVe!'?nc?u5in^|  plulf/b^ing  and  eiectric  light- 
"'%.™pr„vlng  Po-st  Office  and  Court  Hous^Pensacola.^Fla.- 
^iterV\-h!'^T^--?       De''pt"!;4^^shingtbn^^^^^^^^  for    nn- 

prov  ng  the  post  office  and  court  house  at  ^'^''^^'f^.^^^^  f„, 

♦Repairs  to  Buiiaings-New  Orleans  La  -Th^ 
^.^!^^Sfd?o'''t''A.'EUKE:''HKtie\'bir|.  Miss.,  at  $28,658.  Noted 
^^^^ir  B:5|;;-P.^remphis.  Xenn^-^  w^U^t^^ 
^l"  mphis^ror  -Afr'nishin^'J  and^delivering  62,200  lb.  pure  mamla 
""Uvi'e.  Wire  Strand.  Staple.  CHps-Mernphis.  Tenn^-Bids 
will  be  received  until  ".°«"  ^P/nd^^LnVer  ng  about  725.000  lb. 
£^f.*^;rizr'd°'^v^^^e!"suf?Jn'b'?o"nle^^v1rl^^^ire'sfrand.  and  staples. 

Snd  36.000  wire   rope  clips.  received  until  noon 

•Cement-Lou.sv.ne.  K>.-Buls  ^^  .1  P/j^r        ^„d.  delivering 

Apr.    19    by    Maj-    J-    *i; „V^? '>!^ ,.  A"™   xo    43.  Ohio   River. 
\iTierican  poitland  cement  foi    Uam   .>o.   <•>•  , 

.^nie[ii<iii  F  c_„.i      AoVitnbula     Ohio — Bids    will    be 

rec^iV^rivi^;7i?r:.^iT^^^ 

?o^^'\V%u^t';:io^o''Vbl-"<;!'p"of-t?atd''cerenrsOO  yd.  of  broken 
"•"S:::rlp::t^^e^e^rtKKa^The^c<^ract^oi^fu. 

Poison.  Mont.,  =^\!1 ''•■■/•     f^^^^^he  contract  for  the  construc- 
+Post  Office— rvalde    Tex  —The  /^°""^^^j,,.^ert   to  GEORGE 

^'^^^^^P^oTci^^  ml  ll%r^O%\  Noted  Dec.  17. 
''%::.  :;;;;e^ArLore.  Okla^Blds  wm  be  reeved  ;.ntU^3 
p.m..  Apr.  2S.  bv  "scar  ^^^^.^'Je^^tconst^ScUon  of  a  post  office 
^rlk^o^TtlTe  Vrir^e  storie^  and  basement,  of  brick  and 
stone      The  building  will  cost  about  $142,000. 

Caaal    K..oavati„„-Gi.nd    J-'^or^d. '^of°e;^I^ati^n"?n7hf 

^!;?(^urof- Ora^d'  ^"S  t^-lef  ^^^Ue  ^IroT'^^is^ 
divided  under  seven  schedules       Charles    ui         ^     $21,374     (c) 

Idaho,  (a)  Schedule  1,  $25.1-3,  to;  '^"-„p^Q  (gj  Schedule  5. 
Schedule    3,    $13"10.     (d)    Sjchedule    4.    $lb.^'4U^^e,  ^^^ 

$12,865,  (f)  Schedule  b,  ?11.36'>.  (f)  r,2s  Bate  Miller  &  Co.. 
total.  $111,594;  King  f  Son-  <|,'  i»J,3-'-*struction  Co..  Daven- 
Springville.  Utah     ^c)   $13  100    Walsh  uonsi  $i6,575,   (e) 

port.  Iowa,  (a)  $22.:,10  <*>>  fi"v*i?^JS^  692  ReVnolds  Ely  Con- 
$14,072,  (t)  $12,422;  (S)  ?f ^ Vinh  (T.\  $''2  890.  (b)  $19,070.  (c) 
struction    Co.,    SpringviUe.    Itah      <f>    \-/i*|o2.     (g)     $9052,     (h) 

$12,618.  (d)  $1^'';>-"'  /,M  rtion  Co'  Montrose,  Colo.,  (a)  $16,180, 
$103,519;   Orman   eonstiuction  <-0,   .vipni.  ^     ^^ 

(f)     $14,280;     (g)      ,*^V,?>"inr     \hl  $'6859       (c)      $17,680,      (d) 

Omaha.     Neb.,^    ( a)      $30  60.5       (b)  ♦-jf^'>^|i23  239;     Mesmer     & 

$21,615,      (e)      $14,065,      <",,  «12.415,  (h)      *i-.5  -.5       $19,884.      (c) 

lUce,      Los      Anples,      Calif.,      (a)  $-4..0b       ^D,       ,                   ^^^ 

$13,100.  (d)  $1^>.S"6.  L^,),,*^V  itird  Co  Sprit^gville.  Utah,  (a) 
$106,638;   Mendenhall,   Straw   &   Blid  CO     hpimg  ^    ^  ^jg     ,() 

$24,230,     <h)$lS.^092•.('■^\.V•J61     Winston  Bros.  Co.,    (a)   $23,680 

*??'*%'A^i"?  c)^2\"[;^^  ,-)l)^j2fr8j-,7e%"Vl4,080,  Cf)  $12,435. 
'^'5  i.^iJ-'/'hT  «1.-t  008.     Noted  Feb.   11. 


^y;-^JV6?:'%)$m:0^1*-     Noti>VlFeb:il. 

♦canal     ^VorU-PaysonXTtah-The      contract  ^has^^^been 
awarded     for    ^^e     comst   u^^^^^  f/^^ect,   to   the   WASATCH 

^^"«';;r  r5i?J^;:^3'M^r -uid^i^-  l^aUd     near     Payson. 

''°+t.;i:;.n!c,rjuH^j-nt^^ 

l-;;,^n;7irnit^?o;'^rm^Hpia-  Of  ^,e  Ouuook  ^ 

{.'"■;K*J,'r,V|!f'*  ^irr^^u!   Fian'cisU'^c'Suf.'.   at'   $10.6,1.   delivered 
at   station   nearest   the   work. 

.• .»«'-r''-Trt\t]^r^at-^v'i?etrra)''u'siir;'\igh;.o'r 

constru.'tlon    of    a    PO«t   office    at    i-\eie^.    v/  where   gra" 

pre.l  Hm.-.slo.u.  f""-.  i'l\,;\'^,';-' ^^^..^/'sTand-stone  produced  In  tl- 
Ite  Is  re.Hilrid.  ''*>  ";7"S,'p  ',,,,.ior  stonework  except  whet' 
Slate   of   Washington    for  a      ex,,  I   or      I  sandstone    (exclu 

gninlte   Is   rrqulr.-d.    (c)    '','',  "»-'J'^'''f  ",vaMllngt..n)    for  all   ex- 
Hlve  of  that   pro.luced   In   the  ^''\V;.M>,lt..   Is  ri.ii  Ired     (d)    using 

ii«^; '^LnjavN^  |#E;r  ffi-w?S 


Mnr.li  v:..  l!>i:. 


K  N  (J  I  N  K  Kin  N<!      N'  ^'^^'^ 


l.'.l 


io  /*   r        S  .    ,\.f.'  Vv;.-,..-  .    (U)  Vl  H. 34  .•.    ,|.W.0!..3Y.    (O    »1  11. 
7iV'  ll'C.  6s"t  I    $r.  •'•1     (<1>    »l'.i',rts.1:    Winian.    H.    Maxw.ll. 

(o)   Jl'.'K.lOO.    ell    Mi' Noted    l-«5l>     IS 

nulltlinii      N'-Mh   ll:>\.   WiiHli       lllilN  will  l)o  rcrnlvcMl  l.y   I>    P. 

noil      "I'.r    L'^     for   11..-   ..r.-.U..ii   of  a    iwo-ntory    fmmo   rotlaK.-. 
t VickVui.I.  ollli-o  l.uU.llnn.  at    N.-al.    Hay 

♦  lluiiBiilow-— Maio  iHlaiul.  I'lalf  (Vall.-Jo  pn«t  •""<•'•>.-; 
Th..    I'oi.ti"  >l     for    tlio    .o.iHti  notion    of    two    loiiiKalovvH    at    th« 

nn^nl    xlaU.-.    1>'«"    ' "    Hwar.lc.l    to   S    .1     \Vi:i:KS.    :iai    Kl.lo- 

rntio  St..  Vallojo.  »«   Jf.'.'.ri.     Notcil   I-cl>    J.> 

VriMirl  -Siin  Kiaii.  U,  o.  Calif.— ni.l»  will  l.o  i  .;.-.-lv..,l  l.y  the 
IlurViiii  of  l.lKlit  IIouM.s.  O.M't.  of  Commoi.-.'.  WaHlllliKl"".  '>• 
C  uillll  \l'i  ::T.  for  .onstrii.tlMK  the  »t.cl  lUht  house  te.i.l.-r 
"Oeilnr."  about   ITM*  tons  .llsplaci-mcnt. 

I.nmbrr.  Unnlwnrr.  Hoollnic  I'nprr  -Ketchikan.  AlnHka  - 
RIfiii  will  l)>'  rocolvo.l  l.v  th.-  I.lk'hl  House  In»pcetor,  Ketchl- 
knn  until  '-  l'"'-  '^1"-  '•  f"'  f>"  "'•"''"'►f  api.roxlnialclv  :,r,  M 
ft  »i>im-o  7  M  ft.  oiMlar  au.l  5  M  ft.  of  llr  luiii(.t>r.  ml»i-clIancou8 
hnrTwar...  looting  papor  ami  Btool  rail  an.l  llttlMK»  for  Capo  St  . 
EllnM  l.lKht   Station. 

rnnipiuK  riniil  Panama— nid.«i  wore  rocolvo.l  Mar.  17,  by 
Mnl  F  C  HoK-ns.  Corp.s  of  Knulneorc.  V.  S.  A..  (Uncrnl  Pur- 
chaslnk;  OllUor.  Th.-  Pananuv  Canal.  Washington.  U.  <  ..'or 
the  ilo-ittn  fahri.atlon.  dellvory  and  supervision  of  erection, 
of  a  complete  pumping  plant  for  Pry  Pock  No.  1.  at  the 
IHcltlc  terminus  of  the  I'anama  Canal,  and  for  the  fabrica- 
tion and  delivery  of  four  lloo.lInK:  valves  arranKed  In  pa  rs. 
each  pair  provided  with  screens  and  KUard  valves,  provision 
for  screens  and  i;uard  valves  for  a  twin  dIscharKe  culvert, 
ovllnders  for  actuating  lour  sluice  valves,  said  material  to 
bo  embedded  in  or  supported  by  the  concrete  structure  of 
Prv  Pock  No.  1.  The  pumpinK  plant  w.ll  consist  of  four 
ni.nin  numps.  two  drainajte  pumps  and  one  bilRe  or  seepage 
pump.  The  water  to  be  handled  Is  salt,  weight  to  be  con- 
Bldered  fi4  lb.  per  cu.ft..  average  temperature.  SO'  K.  The 
main  pumps  will  be  required  to  pump  out  the  dry  dock  at 
nnv  staite  of  the  tide.  The  druinane  pumps  will  be  capable 
oflavinK  bare  the  lloor  of  the  suction  chamber  at  any  staKe 
of  the  tide  The  bilge  pump  will  be  required  to  handle  salt 
or  fresh  water,  and  will  be  cap.nble  of  laying  bare  the  floor  of 
the  lowest  part  of  the  pump  well  at  any  stage  of  the  tide. 
whether  the  drainage  pumps  are  running  or  not.  B>ds  are 
subdivided  as  follows:  (a)  design,  fabrication  and  delivery 
of  all  imrts  (structural,  mechanical,  electri.al  and  hydraulic), 
for  the  pumping  plant,  in  accordance  with  government  »Peci- 
flcatlons-  (a-1)  same,  in  accordance  with  bidder's  speciflca-- 
tlons.  (b)  design  of  all  parts  (structural,  mechanical.  oU-ctrical 
and  hvdraulic).  and  fabrication  and  delivery  of  all  parts 
except' structural,  for  the  pumping  plant,  in  accordance  with 
Kovernment  speciflcations,  (b-1)  same,  in  accordance  with 
bidders  specifications:  (c)  material  for  valves  and  accessories 
based  on  the  use  of  water  under  pressure  of  appro.ximately 
SOO  lb.  per  sq.in.;  (c-1)  same,  based  on  the  use  of  watei  d'l^^ct 
from  the  mains;  (c-2)  same,  based  on  the  use  of  compressed 
.'^?  from  compressor  plant.  The  bidders  were:  Alberger 
Pump    &    Condenser    Co..     140    Cedar    St..    New    "i  ork      N.     Y., 

(a)  $147,845:  AUis-Chalmers  Manufacturing  Co.,  M'l- 
waukee  Wis  (b-2)  $179,000;  Hanscom  Construction  Co,. 
Romon  Miss  (a)  $153  172,  (b)  $143,676;  C.  C.  Moore  &  Co., 
Ian  Fr'anS:  Calif,  (a)  $185,000:  (b)  $172,000.  (a-1)  $181,639, 
(b-1)  $16S..^39;  Poole  Engineering  &  Machine  Co^  Baltimore, 
Md  (a)  $ir.4.500.  (c)  $.-;i.22r,;  R.  D.  Wood  &  Co..  Philadelphia, 
Pennl  (a)  $144,500.  (b)  $133,000.  (c)  $47,.500:  A.  S  Carneron 
Steam  Pump  Works.  11  Broadway.  New  'i  ork  (a)  J153.34b, 
Henrv  K.  Worthington.  115  Broadway.  New-  "iork.   (a)   $140,.S34, 

(b)  $129,121:  Pittsburgh  Valve  Foundry  &  Construction  Co., 
Pittsburgh.  Penn..  (c)  J«2-,00:  Seattle  Pry  Dock  Construction 
Co..    Seattle.    Wash.,    (c)    $55,000,    (c-1)    $64,000,    (c-2)    $d9,000. 

MIS«KI,l..\NF.Ol  S 

♦  Station  linpro^rmenti.— Boston.  Mass— The  Boston  Tran- 
sit Commission  has  awarded  the  contract  for  enlarging  the 
Park  s"     station  to  COLEMAN  BROS.,  Boston,  at  $12,164. 

.\iiphaltic  Hond  Oil— Waterbury.  Conn.— See  item  under 
"Streets  and    Roads." 

FJr«  and  Police  Department  Kqulpment— Albanv.  N.  Y.— 
Appropriations  for  the  f-)llowing  improvements  will  soon  be 
aiked  of  the  Common  Council:  $10,000  for  construction  of  an 
addition  to  the  police  stable:  $4000  for  motor  patrol  wagon; 
$8000  for  exten.«=ion  of  the  fire  alarm  system;  $8000  for  two 
motor  chemical  and  hose  wagons. 

Olla New  York.  'J.  Y. —  (Borough  of  the  Bronx) — (Official) 

See  item  under    "Streets  and   Roads." 

Fill— New  York.  X.  Y.— (Borough  of  Brookl>n)— (Official) 
—The  following  bids  were  received  by  the  r>epartrnent  ot 
Parks  for  furnishing  and  placing  230.0O()  cu.yd.  o*  f=i>^t^  (ill 
along  the  Shore  Rd.  between  94th  St  .and  M  Hamilton  Ave 
Rogers  &  Haggerty,  18c.  per  cu.yd.:  (^uHen  fjemmg  Contr.-xc  t- 
ing  Co..  18.5c.:  H.  Steers.  Inc..  1 9.40. ;  Norton  &  Gorman.  P.K9 
OHrien  Bros..  Inc..  23.25c.:  Moran  Towing  &  Transportation 
Co.  24c.;  F.  V.  Smith.  Inc..  24c.;  Wilson  &  English,  33c..  Oel- 
son   Contracting   Co..   36c.      Noted   Mar.   4. 

4-Motar  Tracfora — New  York.  N.  Y.— (Borough  of  Manhat- 
tan)—The  Department  of  Street  Cleaning  has  awarded  a  con- 
tract for  furnishing  12  motor  tractors  to  the  GEM1.RAL. 
VEHICLE  CO.,  INC..  at  $49,992. 

Corporation  Yard— New  York.  N.  Y.— (Borough  of  Man- 
hattan)—(Offlcial)—Bid»  will  be  received  until  2  p.m..  Apr.  1, 
by  the  Borough  President  for  the  construction  of  a  corpora- 
tion yard  under  the  Manhattan  Bridge  between  Madison  and 
Monroe  St. 


(U.'i..UKb  of  .Mai.lmllaii)  ( I  llll.lal )  -Hl.li*  will  Ix-  rficelv.-d 
ui  111  I..M  .  .Mar.  111.  l.v  lh.'<-ommlHMoner  of  Po.k«  for  furnl.  h- 
r.  J  11  .  Ii  .'rialH  and  labor  neceH«ary  for  dry. locking.  m.ra|- 
IIIk.  Hcall.VIC   cleaning  and   painting   lh«   hulln  of  th.,   n.unlrlpal 

'""Ari'lflc^nl    nrnnl.r    Ilnlu-tradr    -N.-w    York.    N     V^      (MorouKh 

of    Maiibiittan) ( ( Mil.  la    )-  -HldM    will    li«-    ri-relveil    until    .1    p.m., 

Ai.riylh"  Pari  Hoard.  Muni.  Ipal  Itldg..  for  lb.,  ronnlruc- 
n  iV  .f  an  artlllelal  Kranlt-  balUH.ra.le  on  ton  of  the  preHont 
granito  co,.lnK   of  the   Hp.e.lway   bulkhead   wall. 

Tar  llond  IMI  nnd  «  oal  Tar  New  York.  N.  V  (Borough  of 
Manbalta""       <'il".i..l»      See    Hem    under    "KtroetH    an.l    Roadn. 

Wood  Paving   II U--New    York.  _N    Y  -(  Horough   of  Man- 

hattan)  — (tJIIIcial)-    S.<-    Hem    under     Jlridges. 

Hock- Niagara  KallM,  N.  Y— Press  reportM  •"■''""  .Uln'ofn 
MuiV"Tpal  Harbor  Hoar.l  Is  considering  the  conHtrurllon  of  a 
municipal    .lock       .H.M.ph    K.    Montague    Is    PrcH. 

>l„.„r  Fire  Appnralu— Home  N.  Y.-On  Mar  .■<  «he  r,ltl7enH 
vole. I  favorably  on  the  oropoHlllon  to  Ihhuc  Jl.'i.OOO  In  bon.is, 
the    pr..<-e.  .Is    to   be  expended    for    motor   lire    apparatUK. 

Flri-  s<allan  Edgewater.  N.  J.— The  citizens  will  vote,  Apr. 
-7  ^,,rth!-  p""po»itlon  to  iHHue  $45,000  in  bonds  to  -over  the 
."-oHt  ..f  erecting  a  lire  station  and  purchaHc  ot  motor  app.i- 
ratus.  .  _ 

Fire  Apparatna— -lers.v  City,  N.  .1.— Frank  Hague.  Comr. 
Pub  Safety  has  reeommende.l  that  the  contract  for  furiilsh- 
ng  seven  horse-drawn  engines,  three  , '""t^'-'lV'^'rn  .^^"^  '^ 
trucks  and  three  fuel  wagons  be  awarded  to  the  Amerlcaii  L.i 
Frame  Fire  Engine  Co.,  Inc..  17  Battery  PI.  New  York,  at  Its 
bid    of   $79,995.      Noted    Mar.    4. 


Fire  Kqulpment  nond— Long  Branch.  N.  J.— The  cltv  plans 
to  Issue  $32,000  in  bonds,  the  proceeds  to  be  n.scd  for  the 
construction  of  a  fire  station,  the  purchase  of  motor  apparatus, 
and   the   installation   of  an  alarm   system. 

+I>lke— Newark.  N.  .1— The  Essex  County  Mosquito  Ex- 
termination Commission.  790  Broad  .St.,  Newark,  has  awarded 
the  contract  to  .1.  R.  MONOHAN,  Red  Bank,  at  22  50c.  pei^  lin.ft^ 
for  the  construction  of  about  one  mile  of  dike  In  Newark 
meadows. 

Motor  Fire  Kciulpment— Easton.  Penn.— D.  W,  Nevln.  Mayor, 
has  "  nt  a  recommen.lation  to  the  City  Council  that  it  take 
step-i  toward  completing  the  motorization  of  the  fire  depart- 
ment.     T.   P.    Ricker   is  Ch..    Fire    Pept. 

Mine   Drain- Hazleton.    Penn.— The   Lehigh    Valley   Coal   (_;o. 
has  ordered  preliminary  surveys  to  be  mad.    for  the  construc- 
ion    of    5'.^    miles    of    tunnel    for    dra  ning    the    Hazleton    coal 
basin   into  Butler  Valley.     The  estimated  cost   is  $3,000,000. 

4-PaoknKe  KlevntorM— Philadelphia.  Penn —The  Department 
of  Wharves,  Pocks  and  Ferries  has  aw.-irded  the  contract  for 
the  installation  of  package  elevators  at  the  Southwark  piers 
to  the  LINK  BELT  ENGINEERING  CO.,  at  $15,250.  Noted 
Mar.    IS.  ,,         ,, 

•Competillon  for  KnglneerH  and  Architeots— Pittsburgh. 
Pe,„i._,()ll,cial)— Application.s  will  be  received  ""tj'  J.P"?- 
Anr  10  from  engineers,  architects  and  landscape  architects 
for  entrance  in  a  competition  for  designing  an  entrance  to 
Scbenley  Park.  Committee  on  Competition,  634  Oliver  Blag.. 
Pittsburgh.      See   advertisement    under   "Contracts   to   Be   Let. 

Snbway — Pittsburgh,  Penn.— Plans  have  been  completed  by 
A  D  Neelv.  Consult.  Engr..  for  the  construction  of  a  twin 
tube  subwav  from  East  Carson  and  Third  .St.  to  the  Pittsburgh 
Ry  Co.'s  southern  portal.  The  estimated  cost  is  ?l,9.'7,Sa4. 
Dredging  and  Bulkhead— Norfolk.  Va.— W .alter  H  Taylor 
Citv  Engr  has  sent  a  recommendation  to  the  board  of  control 
urging  the  strengthening  of  the  eastern  bulkhead  and  dredg- 
ing the  slips  at  the  Roanoke  dock. 

Motor  Fire  Apparatus— Wheeling.  AV.  Va.— The  Fire  Com- 
mittee has  asked  the  City  Council  to  authorize  a  bond  issue 
of  $100,000  for  the  motorization  of  the  fire  equipment. 

Motor  Fire  Apparatus- Charlotte,  X  C— A  special  com- 
mittee of  the  Board  of  Aldermen  is  receiving  bids  for  furnish- 
ing the  fire  department  with  an  aerial  truck.  From  $9000 
to  510,000  will   be  spent.     A.  H.   Wearn   is  City  Clk. 

Dr.ninage  BondN— Wilmington.  N.  C— Bids  will  be  received 
by  M  F  H  Gouverneur,  Secy.,  County  Drainage  District  No.  1, 
for'tiie  iiurchase   of  .$21,000   in    bonds. 

Drainage— Shrewsbury,  La.— Bids  will  be  received  until 
Mar  iO  bv  the  Board  of  Commissioners,  Fourth  .Jefferson 
Drainage  District,  for  constructing  canals  and  other  necessary 
work  in  Sub-Drainage  District  No.  2.  Ernest  Arnoult  is  Secy. 
+Drainage— White  Castle.  La.— The  contract  for  the  con- 
struction of  the  White  Castle  drainage  canal  has  been  awarded 
to  W  H  L-\WES.  at  4.75c.  per  cu.yd.  A  bond  issue  of  $60,000 
was   recently   voted   to   defray    the    cost   of   this    project. 

Klimlnation  of  Grade  rrosslng— Alliance,  Ohio— Bids  wiJl 
be  received  until  noon.  Apr.  «.  by  James  T  Ricard  Dir.  Pub 
Ser.,  for  the  construction  of  a  reinforced-concrete  subwa> 
under  the  tracks  of  the  Pennsylvania  R.R.  at  Arch  bt.  ine 
estimated    cost    is    $100,000. 

DookN — Cleveland,  Ohio — The  city  plans  the  construction  of 
municipal  docks  on  the  land  fronting  upon  Lake  Erie  and 
controlling  Cleveland's  inner  harbor.  The  title  to  this  tract 
of  land  30  acres,  has  recently  been  awarded  to  the  city  after 
a  21-year  legal  battle  with  the  Pennsylvania.  Lake  Shore  &: 
.Michigan  Southern  and  Big  Four  railroads. 

♦  DredginK — Cleveland.  Ohio— The  Board  of  Public  Service 
has  awarded  the  contract  for  dredging  in  the  <^u.vahoga 
River  to  the  (^.REAT  LAKES  DREDCxE  &  DOCK  CO.,  at  $40,680. 
.Noted   Mar.    11. 

+CoaI  station — Cleveland.  Ohio — The  city  has  awarded  a 
contract  to  the  MASTER  & 'MirLLENS  CONSTRUCTION  CO.. 
454  Rose  Bldg..  at  $38,000.  for  the;  construction  of  a  three- 
story  coal   station  on   Division   St. 

Dredging- .Mansfield.  Ohio— C.  L.  Bushy.  County  Engr  has 
been  commissioned  to  make  surveys  in  Richland  and  Ashland 
Counties  for  13  miles  of  dredge  work.  The  estimated  cost 
is   $65,000. 
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Retaining  Wall  and  River  Impro-rementM — Tiffin,  Ohio — 
(Official) — Bids  will  be  received  until  noon.  Apr.  20.  bv  William 
Heller.  Dir.  Pub.  Service,  for  deepening,  widening  and'struight- 
ening  the  Sandusky  River  in  the  city  of  Tiffin.  In  addition  to 
the  specified  excavation  separate  bids  will  be  received  for  con- 
crete retaining  walls. 

Creek  Improvement — "Wooster,  Ohio — The  Commissioners 
of  Summit  and  Wayne  counties  are  contemplating  dredging 
lind  widtiiing  Chippewa  Creek.     Estimated  cost,  about  $50,000. 

DreilslDs — Hartford  City.  Ind. — Bids  will  be  received  until 
Apr.  20  by  Frank  W'allace.  Supt.  of  Construction  of  Black- 
ford County,  for  dredging  Lick  Creek.  The  estimated  cost  is 
$4S.OOO. 

+GyniinNium — Beloit,  Wis. — Beloit  College  has  awarded  the 
contract  lor  the  construction  of  a  gymnasium,  containing 
swimming  pool,  to  JOHN  SCHNEIBERG,  Beloit.  E.  D.  Eaton 
is  Pres. 

3Iotor  Tracks — Milwaukee.  Wis. — See  item  under  "Gar- 
bage." 

Ditch — Latimer,  Iowa — Press  reports  state  that  the  County 
Commissioners,  Hampton,  contemplate  the  construction  of  7 
miles  of  drainage  ditch.  Two  miles  will  be  open  and  five 
miles  of  tile.     The  estimated  cost  is  $17.">,000. 

Elimination  of  Grade  CroMMing; — Duluth,  Minn. — The  Duluth, 
Missabe  &  Northern  Ry.  has  had  plans  prepared  for  the 
construction  of  a  subway  at  Highland  St.  for  the  elimination 
of  its  grade   crossing.     The   estimated   cost   is   $44,000. 

Ditch — Le  Sueur,  Minn. — Bids  will  be  received  until  Apr. 
2  by  the  County  Auditor  for  the  construction  of  a  drainage 
ditch,  requiring  about  140,000  cu.yd.  of  excavation.  The 
estimated  cost  is  $16,337.  Bids  will  also  be  received  for 
completing  a  spur  of  County  Ditch  No.  3S,  about  SS.fiOO  cu.yd. 
Estimated    cost,    $3s.i0. 

Wharves — Beaumont,  Tex. — The  Magnolia  Petroleum  Co. 
will  soon  award  contracts  for  the  construction  of  1000  ft. 
of  reinforced-concrete  wharves  on  property  recently  purchased 
from   the   Caswell   estate. 

Tunnel — Salt  Lake  City.  Utah — L.  A.  Alartin,  of  Martin  & 
Co.,  brokers.  Salt  Lake  City,  is  promoting  a  company  which 
will  construct  a  drain,  transportation  and  irrigation  tunnel 
to  facilitate  ore  handling  at  Tintic.  Reports  state  that  bids 
will   be   received  about  May   1.      Estimated   cost   $1,000,000. 

Ditchex — Bellingham.  Wash. — C.  M.  Adams,  County  Engr.. 
is  preparing  plans  for  the  construction  of  the  following  drain- 
age work;  three  miles  of  open  ditch  in  district  No.  S,  esti- 
mated cost  $12,000;  ten  miles  of  ditches  in  Custer  District  at  an 
estimated  cost  of  $18,000;  ditch  to  drain  2000  acres  in  district 
No.  9,  $5000.     Noted  Jan.  14. 

Dralnaee — North  Yakima,  Wash. — Bids  have  been  received 
by  the  commissioners  of  Yakima  County  for  drainage  work  in 
district  No.  2.  The  following  bids  were  submitted  on  open 
and  closed  ditches  for  cash  and  taking  iiay  in  bonds: 

Clos«i  Ditch  Open  Ditch 
Ca.sh  Bonds  Bonds  Ca.**!! 
Carlson-Chindal  Co.,  Spo- 
kane   $70,940.77  $74,067.96  $20,724.41  $21,711.26 

Hans  Pederson,  Seattle.  73,539.44  73,.539.44  28,388.97  28,388  97 

George  P.  Wright,  Taconia  76,305.55  76,.577.39  23,403.18  23,403   18 
Outhrie-McDougall     Co., 

Portland 78,927. .55  78,927.55  21,652.20  21,6.52.26 

Twohy  Bros.,  Spokane...  82,823.48  87,157  57  :J3.346.14  35,181.60 
Caacadf  Con.st ruction  Co., 

North  Yakima 85,296.26  86,894.16  25,629  64  26,504.83 

Chamberlain      Constrtic- 

tioii  Co.,  Seattle 86,.305  22  86,305.22  .30,893  07  ,30,893.07 

Wasiiington    Paving   Co., 

Tacoma 86,992.11  92,836.82  20,851.35  22,011.92 

O.  F.  I.eonard,  .Seattle.  .  95,120.81  99,992.37  26,808.90  28.248  91 

Mitchell  Bros,  Spomane..  96,.)21.91  100,512.88  20,013  94  20,915.26 

StilwcU  Bros.  Inc.,  Seattle  96,714  69  102,499.27  38,043.13  39,746.80 

S.  .Vormilc,  Seattle 100,044.06  105,864.28  23,059.43  24,715.28 

Nettleton-linicc-Eschbach 

Co.,  Scattli-          118,112.86  124,018.60  28,847.99  30,237.12 

Elliott  Construction  Co., 

Portland        127,560.29  132,997.07  19,705.29  19,705.89 

G.     L.     Kline,     Mabton, 

Wash 100.044  00  105.8M  28  23,0.50  43  24,715.28 

+Cement — Seattle,  Wash. — The  Seattle  Port  Commission 
has  awarded  the  contract  for  furnishing  20,000  bbl.  of  cement 
for  use  In  the  construction  of  the  seven-storv  fruit  storage 
building  to  the  StTpERIOR  PORTLAND  CEMENT  CO.,  at  $2.25 
per  bbl. 

Sprinkler  SyMtem — Seattle,  Wa.sh. — Bids  will  be  received 
until  Mar.  .'il,  by  the  I'ort  of  Seattle  Commission  for  the 
Installation  of  a  dry  pipe  autom.-itic  sprinkler  system  in  the 
freight   shed    at   Smith's   Cove.      The   estimated    cost    Is    $15,000. 


Canal-  Eri'Hno,  Ciillf. —  I'resM  reportH  stiito  that  the  Snn 
Jomniln  l.litht  *•  I'ower  Co.  pluns  tn  conHtriict  a  ciinni  from 
n  |ii)lnt  oil  thi'  ('iiinp  NelHon  brunch  of  Till"-  lllver  to  Its 
pow.r  hdiiM."  lit  SprlMgflil.l  a  dlHtiuice  of  iiIm<>  ny\\i-».  ThiB 
coiiHtructlon     will     necoHHltate    two    mlloH    of    tunnellnK. 

•Cemeat.  Ntoor.  Pipe  -  Wcwtmouiit,  Que.  —  (Ottlclal )  — 
HIdfi    will    ho    received    until    noon,    Ajir.    r>,    by    the    Spcretiiry- 


Treasurer  of  the  City  Council  for  supplies  for  the  year 
beginning  May   1,   1915.     P.  E.  Jarman   is  City  Engr. 

Drainage — Sombra,  Ont. — Surveys  have  been  completed  and 
bids  will  soon  be  received  for  the  construction  of  an  e.\- 
tensive  drainage  system.  The  work  will  include  eight  miles  of 
dredge  excavation,  six  miles  of  team  and  scraper  work  and  the 
construction  of  ten  reinforced  concrete  bridges.  The  esti- 
mated cost  is  $42,SS2.  G.  A.  McCubbin,  135  King  St.,  Chatham 
Ont.,   is  Engr. 

Subway  'Work — Toronto,  Ont. — The  City  Council  has  ap- 
proved the  Controller's  action  in  voting  $100,000  for  widening 
the    Yonge   St.   subway. 

A.MiscellaneouN  Supplies — Toronto,  Ont. — (Official) — Bids 
will  be  received  until  noon.  Mar.  30,  by  T.  L.  Church,  Mayor 
and  Chn.  Bd.  of  Control,  for  furnishing  supplies  for  civic 
railways  and  coal  for  Water  Supply  section. 

BUILDINGS 

Other  items  relative  to  Building  Construction  will  be  found  under  the  follotcing  ftco* 
tngs:  ^'Industrial  ll'orks:"  "Federal Goeerntnent  Work"  and  "Miscellaneous  " 

Lynn,  Ma.ts. — The  Vallodolid  Council,  Knights  of  Columbus, 
plans  to  construct  a  club  house  on  North  Common  St.  Esti- 
mated cost.   $100,000.     James  J.  Donaho,  Treas.,   is  in   charge. 

North  .Vdams,  Mass. — The  Adams  Opera  House  Co.  plans 
to  construct  a  four-story.  75xl60-ft.  building.  J.  McArthur 
Vance.  24  North  St..  Pittsfield,  is  Arch.  Estimated  cost,  $60,- 
000. 

+Sprin^field,  3la»H. — -(Official) — The  contract  has  been 
awarded  to  A.  E.  STEPHENS  CO.,  Springfield,  at  $178,000, 
for  the  construction  of  a  seven-story  Y.  M.  C.  A.  building. 
Kenneth  Roblie   is  Gen.  Secy.     Noted  Feb.  25  and  Mar.  4. 

Worcester,  Mass. — Bids  will  soon  be  received  for  the  con- 
struction of  a  building  on  Main  St.  for  the  Merchants  National' 
Bank.  Frank  H.  Kendall,  Boston,  has  prepared  plans.  Noted 
Feb.  4. 

Bristol.  R.  I. — The  citizens  voted  on  Mar.  15  to  appro- 
priate $40,000  for  the  construction  of  a  brick  school.  H.  W. 
Church    is    Chn.    of    School    Bd. 

Providence,  R.  I. —  (Official) — Bids  will  be  received  until 
2:15  p.m..  Apr.  5,  by  the  Board  of  Contract  and  Supply  for  the 
construction  of  a  school  on  Laurel  Hill  Ave.  Clarke  &  Howe. 
1304  Turks  Head  Bldg.,  is  Arch.  Joseph  H.  Gainer  is  Mayor 
and  Chn.   of  I5d.     Noted  Jan.   7  and  Mar.   11. 

+Providence,  R.  I. — The  CHARLES  B.  McGUIRE  CO.  has 
been  awarded  the  contract  for  the  construction  of  a  three- 
story.  4Sxl20-ft.  brick  block  on  Fountain  and  Matthewson  St. 
for  Julius  Palmer. 

Warren,  R.  I. — The  citizens  on  Mar.  15  voted  to  appro- 
priate $.50,000  for  the  construction  of  a  school.  Daniel  L. 
Morrisey   is   Chn.   of  School   Bd. 

Bristol,  Conn. —  (Official) — Wise  &  Upson,  Hartford,  at  $62,- 
835.  submitted  the  lowest  bid  for  the  construction  of  a  school 
on  Maple  St.,  for  District  No.  1.  Walter  I'.  Crabtree,  272  Main 
St.,  New   Britain,   is   Arch.     Noted  Jan.   21  and  Mar.   4. 

Buffalo,  N.  Y. — Plans  have  been  prepared  by  Green  &  Wicks, 
Arch.,  110  Franklin  St.,  for  the  construction  of  a  $3,500,000 
group  of  municipal  hospital  buildings  proposed  by  the  West 
Farm  Commission.  The  group  includes  a  pathological  build- 
ing, power  house,  two  service  buildings,  two  receiving  build- 
ings and  an   isolation   building. 

^Industry.  N.  Y. —  (Official) — Bids  will  be  received  until 
noon,  Apr.  13,  by  Mrs.  Warham  Whitney,  Pres.  of  Bd.  of  Mgrs. 
of  the  State  Agricultural  and  Industrial  School,  for  the  con- 
struction of  additions  and  alterations  to  the  hospital  build- 
ing.     Lewis   F.   Pilcher,   Capitol,   Albany,   is  State   Arch. 

Klnfts  Park.  N.  Y. —  (Official) — Bids  were  received  Mar.  IS 
by  the  State  Hospital  Commission  for  the  construction  of  an 
addition  to  the  Kings  Park  State  Hospital,  as  follows:  Mau- 
rice Mead,  Albany,  $72,000.  $24,480;  Edwin  Cutwater,  Inc.,  IS 
East  41st  St.,  New  York,  $78,510,  $26,826;  R.  T.  Ford  Co..  206 
South  Ave.,  Rochester,  $83,500,  $27,000;  Simon  Russek,  Inc., 
261  Broadway,  New  York,  $S7,40O,  $29,800;  Ar.oldo  BarbaresI, 
Mount  Vernon.  $88,873,  $31,988;  William  H.  Egan,  147  East 
125th  St.,  New  York,  $90,354,  $31,749;  Frank  Sibenaler.  New 
Rochelle.  $92,000,  $32,500;  Austin  W.  Summers,  Buffalo.  $95.- 
650,  $33,200;  Neptune  B.  Smyth,  Inc.,  413  East  34th  St.,  New 
York.  $97,428,  $32,782;  L.  J.  Kennedy,  I'ort  Chester.  $99,600, 
$33,538.      Noted  Mar.   11. 

Newark.  N.  V. —  (OtHcial) — Henry  H.  Stebblns.  Pres..  Bd.  of 
Trustees,  New  York  State  Custodial  Asylum  for  Peeble-Mlnd- 
ed  Women,  received  bids  Mar.  4  for  the  construction  of  cot- 
tages as  follows:  J.  F.  Growe  Construction  Co.,  .Vlbanv,  $47,- 
r.95;  J.  H.  Waight,  Hornell.  $77,360;  O'Brien  Construction  Co.. 
Syracuse,  $46,920;  O.  E.  Schuman,  Newark,  $43,516;  A.  Frled- 
erlch  Sons  Co.,  Rochester,  $45,798;  Durollthic  Co..  Buffalo. 
$50,000;  R.  T.  Ford  Co.,  Rochester,  $46,995;  Morris  &  Allen. 
Inc.,  Buffalo,  $.51,764;  Curran  &  Swartout,  Rochester,  $45,000; 
C.  A.  Hiiger,  Buffalo,  $50,109;  E.  J.  Forbes  &  Son,  Oeneseo, 
$46,996;  Stelnbreiiner-Fischer  Co.,  Inc.,  Niagara  l-":ills,  $53,620; 
William  K.  Feltoii,  Buffalo,  $47,363;  Austin  W.  Summers.  Buf- 
falo,  $46,270. 

Newark,  N.  %'. —  (Ofllclal) — Bids  were  received  Mar.  4  by 
Henry  11.  Stebblns,  Prea.,  I5d.  of  Trustees,  New  York  State 
Custodial  Asylum  for  Feeble-Mlnded  Women,  for  the  con- 
struction of  a  building  a.><  follows:  A.  Friederlch  Sons  Co., 
Rochester  $43,229;  Durollthic  Co.,  Buffalo,  $46,500;  O'Brien 
ConstriKtloii  (^o.,  Syracuse,  $47,698;  John  H.  Walght.  Hornell, 
$73,710;  J.  II.  (iiowe  Construction  Co.,  Albany,  $47,095;  W.  F. 
Kelton,  HuffMlo.  $11,160;  H.  T.  Ford  Co.,  Uochester,  $42,596; 
Morris  \-  .\ll.ii.  Inc.,  Huffalo,  $50,990;  Curran  iV:  Swartout, 
Rochester,  $45,500;  C.  A.  linger  Buffalo.  $46,S00;  Austin  W. 
Summers,  lluffnio,  $40,498;  Stelnbrenner- Fischer  Construction 
Co.,  Niagara   Fnlld,  $54,553.      Noted   Feb.   II. 

+  lVew  York.  IV.  V. —  (Borough  of  Mnnhattan) — The  oon- 
Iriict  I'tir  till'  construction  of  an  otilce  building  on  the  site  Of 
the  \Mt(ir  llonsi'.  i:r<i:iilwiiv  and  Vi>m<'V  St..  for  the  Astor  Es- 
tate. 23  Wont  2Htb  St.,  has  been  awarded  to  MAUC  l':im.,ITZ 
&  SON,  30  East  42d  St.  Charles  A  I'lntt.  11  Fast  24th  St.. 
Is    Arch. 
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4Mrw  Yurk,  \.  V.--(  UoroUKli  <>f  Miiiiliiilliin )  Tim  cnn- 
tiiul  r.M  llif  »ti-.|  woiU  fi.r  llir  piiMM.HiMl  ImiIIiHiik  mI  Mfi? 
Ilinixlw  ii> .      rm-      lliiikaw      HniM,      Iiiim      li i     ii wiuiIimI      !(•     the 

niNKi.K  ii!i>N  f>>.  ii;u  \v.»i  rii;iii  sc,  n.-w  y..rk      Kminmtoii 

foul.   JfidO.lioO.      Noted   .lull     Js    iiiiil    Krii.    L'S 

>r«  lorh,  \.  V.  (KoioiikIi  of  Miiiilmtluii)  —  H.  TrnlK  Uov- 
eriiiu-r  mill  Wlllhini  Van  Alfii.  Aiolm.,  4  Went  JTtli  SI.,  Imv« 
nropitri'il  plitiiH  for  tlir  coiiiiiriii-iioM  of  it  uiio-nlory  niiillllnii 
to  Ihf  liiillilliiu  III  Jrt  Itroiiilwiiy,  ownril  liy  tlm  Hliiiuliiril  (III 
Co.      Till-    cntliiialril    i-iiKl    In    lllMI.OOO. 

^^w  ^urk,  \.  Y.-  (HoioukIi  of  Miiiihiil  Inn )  tlrirTni  A 
WynUoop.  .\ich..  30  Cliurch  St  ,  liiiH  |ii«piii'iMl  plitiin  for  Iho 
fount riu-l Ion  of  ii  lil-Hlory  Jull,  I'oiirt  uiid  ili'ti'iitlon  liouMf  for 
wonini  on  \V«i«t  SOlh  SI,  iinir  Srvrnlli  Avr.  for  lln>  L)<>|>iirt- 
inriit    of   rorrcctloii.      Tlir    I'Nl  linn  ti'il    font    Ih    Urid.OOO. 

4\rw  York.  X.  Y.- -(  HoroUKli  of  (JiioiMix)  —  ((  Mllrlul)  — Tho 
coiitnu'l  for  tln'  i-oiiNlriii'lloii  of  Piilillc  Srhool  No,  ^^  on 
CrofliiTon  iinil  Krnnklln  Aviv,  Ituynlili-,  ban  Ikmmi  iiwurili'd  to 
KHANK  J.  KI:I,<;|:NIIA11:K  «•«),  iNr,.  4  I'ourt  S.|..  Brooklyn, 
at    fsi.SVy.       Noted    Miir,    -I    mid     IS. 

>cw  York,  X.  Y. —  titorouuh  of  QucenH)  —  I'lnnH  are  lielnn 
i.r.pai,,l  l.y  II,  T  Jeffrey  *  Son.  Aroli.,  923  LeffortH  Ave, 
ItuluM.Mul  Hill,  for  the  roiixlriirtlon  of  ii  three-Btory.  fi1x97-ft. 
hotel  lit  ll.irrlinmi  mid  Shellon  Ave,,  .luinak-a.  for  llobcrt  H. 
Adolpli,    Ml    Ilerrliii.in    .\ve,      KHllinated    co»t.    $125,000. 

Mew  York.  \'.  Y'.-  (DoroUKh  of  Qiicenx)  —  I'lanN  arc  lieliiif 
prepared  l>y  II  T.  .lefTn-y  .M  Son.  '.•23  I,efT<>rln  Ave,,  Ukhinond 
Hill,  for  the  oon.itruotloii  of  ii  four-Htory.  fi.'>xllO-ft,  apartiiKMit 
hoiine  at  I'lilon  and  Sanford  Ave..  KUishlnK.  I>.  1,.  for  llolx-rt 
K  .\dolph.  SO  Herrirnmi  .\ve.,  .)aniak<a.  ICstlniated  coal, 
$100.0110. 

Mrw  Y'nrk.  N.  Y'. —  (BoroUKh  of  Queens) — (Oniclal) — The 
foUowlnir  bids  wore  rei-elved  liv  the  Hoard  of  Kducatlon  for 
the  coiistriictlon  of  Piililie  Si-hool  No.  93  on  Forest  Ave.  Iie- 
tweeii  Woodbine  and  .Madl.xoii  St.:  Harvey.  Abrahams  &  Melliix, 
J2N'.'.70»;  II.  C.  Slowe  Constriii-tlon  Co.,  221  Greenpoint  Ave., 
Brooklyn.  $2t".7.fi30;  T.  A.  Clarke  Co..  122  Livingston  St.. 
Hrooklvn.  $26T.fiOO:  .1.  Kressl.  $267.SiiO;  MiHKan  Construction 
Co..    $2fi7.992.      Noted    under    IloroUKli    of   Manhattan.    Feb.    4. 

\ew  York.  X.  \. —  (Borou^rh  of  Richmond) — Bids  are  beln>r 
received  by  Fred  1-.  Metcalf.  Arch..  143  North  .\ve,.  IMainfleld. 
N.  '.,  for  the  construction  of  a  two-storv  parochial  school 
Bt  West  .New  Brtjthton.  S,  I,,  for  the  Church  of  the  Sacred 
Heart.      Kstiniatcd    cost.    $100,000.      Noted    .Ian.    2s, 

Xrw  Y'ork.  N.  Y'. —  (Horouuh  of  BIchniond) — The  Bethlehem 
Orphans  Home  contemjilales  the  construction  of  a  building. 
Estimated   cost.   $100,000.      O.   I.ankonan   is   I'res. 

»«•  York,  X.  Y. —  (BorouKh  of  Richmond) — I'lans  have  been 
prepared  by  D.  .'^untoro.  Toinpkinsvllle.  S.  I.  for  the  construc- 
tion of  a  four-story  building  at  Tompklnsville.  for  the  Wester- 
velt    Construction    Co.      Kstimated    cost,    $40,000. 

rolllnirMwood,  >.  J. — The  Board  of  Education  contem- 
plates a  bond  issue  of  $7.">.000  for  the  construction  6f  addi- 
tions to  the  E.  C.  KnlKlit  Hltrh  School.  The  Board  also  plans 
nn  addition  to  the  Tatem  jirimary  school  and  a  buildintr  on 
the    site    of    school    No.    3,      .Noted    Feb.    2.5, 

HnrrlHon,  X.  J. — The  Board  of  Education  contemplates  the 
construction   of  a   school   at   Harrison, 

Jrrnry  City,  X.  J. — The  City  Council  voted  Mar.  18  to  issue 
$283,000  in  bonds  for  the  construction  of  a  city  hospital, 
nurses'  home  and  a  maternity  hospital,  John  Rowland,  Jr., 
Arch..   9S   Sip  Ave,,   has   prejiared    plans. 

4MorrlHton-n,  X.  J. — The  contract  for  the  construction  of  a 
«-in(r  to  the  Memorial  Hospital  has  been  awarded  to  STURGIS 
BROS.,  at  about  $65,000.     Noted  Jan.   7. 

X>wark,  X.  J. — Plans  are  beinp:  prepared  by  William  E. 
I.ehman.  Arch..  738  Broad  St,,  for  the  construction  of  a  two- 
story  fireproof  market  on  Broad  and  Green  St.  for  Apfelbaum 
&   Apfelbaum.   Inc..   207   Market    St, 

Xrwark.  X.  J. — J.  H.  &  AV.  C.  Ely.  Firemen's  Bldg..  has 
prepared  plans  for  the  construction  of  a  three-story  parental 
home  on  Sussex  Ave.,  between  Duryea  and  Hecker  St..  for  the 
Board  of  Trustees  of  Essex  County  I'arental  Home.  Estimated 
cost.    $40,000.      Noted    under    Bayonne,    N.    J.,    Mar.    18. 

+Xiitler,  X.  .1. — The  contract  for  the  construction  of  a 
two-story  school  on  Harrison  St.  has  been  awarded  to  E  M 
WALDROX  &  CO.,  84  South  Sixth  St.,  Newark.  Estimated 
cost.   $40,000.      Noted    Feb.    IS. 

Princrton,  X.  J. —  (Official) — We  have  been  advised  that 
the  construction  of  a  dormitory  for  Princeton  University  will 
not  be  started  this  year.  John  G.  Hibben  is  Pres.  Noted 
Mar.   IS. 

Vnlon.  X.  J. — Bids  are  beine  reecived  bv  William  H.  Mc- 
Elfatrick,  701  Seventh  Ave.,  New  York.  N.  Y..  for  the  con- 
struction of  a  two-story.  129xlS0-ft.  building-  on  Hackensack 
Plank  Rd,  and  Bergenline  Ave.  for  Carl  F.  Michelfelder,  86 
Park  St.,  Montclair.     Estimated   cost,   $100,000. 

BelloiTMvlIIr,  Penn. —  (Monaca  post  office) — Bids  tor  the 
construction  of  a  $105,000  county  building  have  been  received 
as  follows:  Fike  &  Cartwricht.  .Midland.  $123,585;  Martsolf 
Bros.  Co.,  Seventh  St..  Beaver  Falls.  $103,650:  R.  B.  McDanel  & 
Co..  11th  St..  New  HriKhton.  $116.6SS:  L.  C.  Kirker.  904  Fourth 
Ave..  Beaver  Falls.  $;»!". ;i<i5:  Cook,  .\nderson  &  Co.,  Fifth 
St..  Beaver  Falls.  $99,542;  Ley  Construction  Co..  Park  Bids.. 
Pittsburgh,  $'.«6.s46;  R.  L.  McKim.  732  Crescent  Ave..  Ellwood, 
$111,143;  McPonald  &  Hartman,  204  Water  St..  Beaver  Falls 
$108,648.  Noted  under  Beaver  Falls.  Penn.  Mar.  4. 
^./•••^""hnrK,  Penn — E.  E.  Bailey  &  Co.,  Arch.,  Chamber 
J.lrtg.,  Oil  City,  has  prepared  plans  for  the  construction  of  a 
seven-story.  25xloo-ft.  bank  and  office  building  for  the  West- 
rioreland  National  Bank.  The  cost  will  be  between  $50,000  and 
$100,000.      Noted    Sept.    24    and    Dec.    24. 

Harriabnnr.  Penn. — Plans  have  been  prepared  for  the  con- 
struction of  a  school  at  Fifth  and  Mahantongo  .St.  The  esti- 
niated  cost  is  $73,000.  D.  D.  Hammelbaueh  is  Secv.  of  Finance 
Com. 

MarahaUea.  Penn. —  (BridKeviUe  post  office) — The  Council- 
nianic  Committee  on  Charities  and  Corrections  contemplates 
fiftft  construction  of  an  asylum  building:.     Estimated  cost,  $350,- 


•f rhllntlplphln,  Pmn. —  (OfTlc'lal) — The  contract  for  thn  con- 
Htnicllon    of   a    lliree-Hiory    Hilio.d    m    r,«th    Kl     and    KliiKHeMHliiK 

Ave     hax    I Ii    awarileil    to    IMINItV    I-     IIROWN,    1714    HaiiMoiii 

HI..  Ill  $27'.>.:p!'7.  nilier  IiIiIn  were:  Criimii  &  Co.,  beiicklii  BIdK,, 
t2NO.I74;  Wllllaiii  It.  DoiiKherly,  K'.os  KaiiHoiii  Kl.,  $2X0,000; 
Kdwln  F,  Fonder,  Land  Title  llldK  ,  $291,r.OO;  RoyilhouHO.  Arey 
«    Co,    Fidelity    III. Ik  .    $21l!i,K47.       Noted    .'liar.     I H, 

Poltatlllr,  Prnn.  IIIiIm  will  noon  be  received  for  Iho  con- 
Htruellon  of  II  one-Mtoiv  InillilliiK  for  the  PeiinMylviinIa  Na- 
llonal  Hank  lOntliiinled  conI.  $50,0011.  Mowbray  &  ITIIInKer,  36 
l-lberl,v    SI  ,    New    York.    N.    Y,,    Ih   Arch. 


Tarrnlum.    I'rnn.      The 

HiiliiK    $100.0110    In    liondH. 
coTiHtriirlloii    of   a    Kchool    I 

^I'nrkrraliiirK,  W,  \  n. 
n  tuo-Hloiv  liiilldliiK  for 
iiwiir.le.l   If.  II.    H     ViiIiJII 


N,   Y,      Th. 


>Hl    \r 


clll/.enM    have    voted    In    favor   of   Is- 
Tlie    pro<-e«dH    will    1)0   UHOd    for   tho 

II    the    First    Ward. 
The  contract  for  the  construction  of 

the   Hi-cond    National    Bank    has    been 
Co,,  70  ICiiMt  13th  St,.  New  York, 


$80,000.      Noted    Dec,    31. 

Knvnnnnh,  «in. —  PlanK  are  belnic  prepared  liv  Alfred  C.  BoH- 
Honi,  Ai.h,  366  Fifth  Ave,,  .New  York,  N.  V.,  for  the  con- 
Hlructlon  of  a  five-story,  60xl40-ft.  bullilinK  for  the  American 
Bank    *    Ti  list    Co. 

Knokvlllp,  Trnn. — The  Directors  of  Post  C,  Travelers'  Pro- 
tective AsHociatton,  and  Council  No.  91,  United  Commercial 
Travelers,  plan  to  construct  a  clubhouse.  Estimated  cost, 
$30,000, 

YlrniphlM,  'IVnn. — W.  C.  Duttllnjrer,  Chn,  of  Bldg.  Com.,  Is 
In  charffe  of  the  construction  of  an  auditorium.  The  esti- 
mated   cost    I."    $400,000, 

XnahTlllr.  'I'enn, — Bids  will  be  received  until  Apr.  6  by 
Samuel  Hannaford  &  Son.  Arch,.  Sixth  and  Vine  St„  Cin- 
cinnati. Ohio,  for  the  construction  of  a  laboratory  buildInK  for 
the  Vanderbllt  University.  The  estimated  cost  Is  $230,000. 
Noted   Dec,   17  and   31. 

I.niilMvlIle,  Ky. — The  Louisville  Athletic  Club,  1010  Starks 
BIdK,,  jilans  the  construction  of  an  11-story  building.  Esti- 
mated cost,   $100,000, 

+rnnton,  Ohio — (Official) — The  contract  for  excavating 
and  shoring  for  the  Central  High  School  has  been  awarded  to 
F.  A.  DOW'NS  CONSTRUCTION  CO.,  at  $28,469.  Other  bids 
were;  Robert  C.  Dickev,  $46,000;  Cable  &  Cable,  $36,000; 
George  H.  White  &  Son,  $28,984;  Fred  R.  Jones  Co.,  Chicago, 
111.,  $31,800;  Franklin  Bros.,  Akron,  $38,883;  Dawson  Construc- 
tion Co.,  $29,190.  W.  C.  Lane  is  Clk.  of  Bd.  of  Education, 
Bids  will  be  received  about  Apr.  1  for  the  general  construc- 
tion.    Noted  Jan.   28  and  Mar.   11. 

+('lnctnnntl,  Ohio — The  contract  for  the  construction  of  a 
1 0-story  office  building  on  Sixth  and  Sycamore  St.  for  Val. 
Dutlenhofer,  Jr.,  has  been  awarded  to  the  ROCHE-BRUNER 
BUILDING  CO,,  609  Johnston  Bldg.  Estimated  cost,  $184,000 
Noted   Feb.   IS. 

+Cinoinnntl,  Ohio — The  contract  has  been  awarded  td 
JACOB  WEBER,  1667  Spring  Lawn  Ave.,  for  the  construction 
of  an  addition  to  the  (Cincinnati  Sanitarium,  Hamilton  Ave.. 
College  Hill, 

Cincinnnti,  Ohio — -Bids  will  be  received  until  noon,  Apr.  12. 
by  the  Clerk  of  the  Board  of  Education.  City  Hall,  for  the 
construction  of  the  Warsaw  School  on  (^lenway  near  Sunset 
Ave.  C,  W.  Handman,  511  West  Court  St.,  is  Business  Mgr. 
of  Bd. 

+rinoiniinti,  Ohio — The  general  contract  for  the  construc- 
tion of  the  $2,300,000  court  house  and  jail  for  Hamilton  County 
has  been  awarded  to  CHARLES  McCAUL  CO.,  2107  North 
Broad  St.,  Philadelphia,  Penn.,  at  $1,385,480.  Noted  July  23, 
Sept.   3,   Dec.   3   and   10,   and   Feb.   25. 

^Cleveland,  Ohio — Contracts  for  the  construction  of  the 
IS-story  building  for  the  Union  National  Bank  have  been 
awarded  to  CROW  ELL,  LUNDOFF  &  LITTLE  CO.,  1957  East 
55th  St.,  general  contract:  RAYMOND  CONCRETE  PILE  CO., 
140  Cedar  St.,  New  York,  N.  Y.,  concrete  piles.     Noted  Oct.   22, 

Cleveland,  Oliio — The  Board  of  Education  plans  to  con- 
struct a  model  school  to  be  used  as  a  central  high  school  and 
for  general  offices  of  the  city  schools  of  Cleveland  It  will 
be  included  in  a  group  of  buildings  to  be  constructed  and 
to   cost  about   $1,000,000. 

rievelnnd,  Ohio — Plans  have  been  submitted  to  P.  J, 
Phillips,  Plan  Examiner,  for  the  construction  of  a  13-story 
building  on  Euclid  Ave.  for  the  Union  National  Bank.  Esti- 
mated   cost,    $500,000.      Noted    Oct.    22. 

Clevelnnd,  Ohio — The  city  plans  to  rebuild  its  two-story 
central  market  on  Ontario  St.  Charles  Kamp  is  City  Market- 
master. 

Cleveland,  Ohio — Plans  have  been  prepared  by  W  £.' 
Lougee,  Arch.,  500  Marshall  Bldg.,  for  remodeling  the  Meckes 
Homestead  at  Franklin  Circle  into  a  Detention  Home  for 
Boys       E.   G.   Krause   is   Clk.      Estimated   cost,   $60,000. 

Cleveland,  Ohio — Plans  are  being  prepared  by  W  Si 
Lougee,  Arch,,  500  Marshall  Bldg,,  for  the  construction  of  a 
three-story  fireprooof  commercial  and  theater  building  at 
West  25th  and  Denison  Ave,,  S.  W.,  for  W.  G.  Marshall  of  the 
Marshall  Drug  Co.,  Superior  Ave.,  N.  W.,  and  Public  Sq.  Es- 
timated cost,   $55,000. 

Cleveland,  Ohio — Willard  Hirsh,  Arch.,  1302  Swetland  Bldg 
Is   preparing   plans   for   the   construction   of  a   commercial   and 
apartment  building  at  East   103d  and  St.  Clair  Ave.   for  Harry 
S     French,    of    the    Machinery    Forging    Co.,    Hamilton    Ave, 
N.    E. 

Cleveland,  Ohio — Plans  are  being  revised  bv  Nicola  Petti 
Arch.,  709  Williamson  Bldg.,  for  the  construction  of  a  four- 
story,  50x73-ft.  motion  picture  theater  and  commercial  build- 
ing for  the  Italian  Publishing  Co.,  821  Central  Ave.  Estimated 
cost,  $60,000.     Noted  Nov.  5  and  Dec.  10. 

CnlambuH,  Ohiti — The  state  plans  to  construct  a  state  office 
building.  Estimated  cost,  $300,000.  A.  V.  Donahey  is  State 
Audr.   and   John   Brennen,   State   Treas. 

Fremont.  Ohio — The  Masonic  Organizations  have  purchased 
a  site  for  the  construction  of  a  Masonic  Temple.  Estimated 
cost.    $ri0,000. 
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+L.akewoo«l,  Ohio — The  contract  for  the  construction  of  a 
Masonic  Temple  at  Andrews  and  Detroit  Ave.  has  been 
awarded  to  J.  W.  CHRISTFORD,  1452  Highland  Ave.,  at  $98,- 
570.      Noted    May    21    and   Aug     6. 

MInena,  Uhici — Plans  are  being  prepared  by  Howard  & 
Merriani.  .A.rch.,  S  East  Broad  St.,  Columbus,  for  the  con- 
struction  of   a   school.      Estimated   cost,    $65,000. 

Morral,  Ohio— Bids  will  be  received  until  Apr.  13  by  the 
Board  of  Education  for  the  construction  of  a  fireproof  high 
and   grade   school. 

+Tuledo.  Ohio — The  general  contract  for  the  construction 
of  the  Detroit  Ave.  School  has  been  awarded  to  A.  BENTLEY 
&   SONS   CO..   at    $160,580.      Noted    Mar.    4. 

TontOKaay.  Ohio — Bids  will  be  received  until  noon,  Apr.  2, 
by  W.  E  Burgoon,  Clk.  of  Bd.  of  Education,  Washington 
Township  Kural  School  District,  for  the  construction  of  a 
high  and  grade  school.  Estimated  cost,  $49,000.  Howard  & 
Merriam.   S   East   Broad   St..  Columbus,   is  Arch. 

\%'ieklifTe.  Ohio — Bids  will  be  received  until  Mar.  31  by  C. 
C.  Jenkins,  Clk.  of  Bd.  of  Education,  Willoughby,  for  the  con- 
struction of  a  school  at  Wickliffe.  Kno.x  &  Elliott,  1246 
Rockefeller  Bldg.,  Cleveland,   is  Arch. 

BIoomiuetoB,  Ind. — The  Board  of  Trustees  of  Indiana  Uni- 
versity has  authorized  the  construction  of  a  gymnasium.  The 
estimated  cost  is  $150,000.      William  L.   Bryan   is  Pres. 

Kvansvllle,  Ind. — Preliminary  plans  have  been  submitted 
by  architects  to  the  Board  of  Coliseum  Directors  to  determine 
the   design    of   the    proposed    coliseum. 

KvauMville.  Ind. — -Plans  are  being  prepared  by  Adolph 
Scherrer.  Arch..  417  Indiana  Trust  Bldg..  Indianapolis,  for  the 
construction  of  a  six-story  building  for  the  Old  State  Bank. 
Main  near  First  St.     The  estimated  cost  is  $200,000. 

Indianapolis,  Ind. — Bids  will  be  received  until  8  p.m..  Mar. 
30,  by  the  Board  of  School  Commissioners  for  the  construction 
of  Public  School  No.  ISO,  Palmer  St.,  between  Barth  and  Ring- 
gold St.  John  E.  Cleland,  Wimmer  Bldg.,  Illinois  and  New 
York    St.,    is   Business   Dir. 

+Chicai;o,  III. — The  R.A.YMOND  CONCRETE  PILE  CO..  140 
Cedar  St..  New  York,  N.  Y.,  has  been  awarded  the  contract 
for  concrete  piles  for  the  Hardy  Apartment  at  200  East  Dela- 
ware  I'l.   for   the   McLennan   Construction   Co. 

Ea.st  St.  Louis,  lil. —  (Official)— The  lowest  bid  submitted 
for  the  construction  of  a  two-story  high  school  was  that  of 
the  Kellermann  Contracting  Co.,  Roe  Bldg.,  St.  Louis,  Mo.,  at 
$181,000.  Contracts  will  be  awarded  about  Apr.  19.  Noted 
Oct.   8,  Nov.   26   and  Feb.   18. 

Elkhorn,  Wis. — Plans  have  been  prepared  by  James  R.  Law, 
Arch.,  Ma  lison,  for  the  construction  of  a  two-story,  40x76-ft. 
building  tor  the  First  National  Bank.  Estimated  cost,  $40,- 
000. 

•fMadlsim,  Wis. — The  Board  of  Education  has  awarded  the 
general  contract  for  the  construction  of  a  school  in  Fair  Oaks 
to  T.  C.  MCCARTHY,  at  $44,400.  The  estimated  cost  of  the 
building   complete    is    $90,000. 

PeshtiKO,  Wis. — The  Board  of  Education  contemplates  the 
construction  of  an  addition  to  the  Peshtigo  High  School. 
Estimated  cost,  $45,000. 

Shiocton.  Wis. — Plans  are  being  prepared  by  .Anderson  & 
Williams.  Arch.,  Green  Bay.  for  rebuilding  the  high  school 
recently  destroyed   by  fire.      Estimated   cost.   $75,000. 

Missouri  Valley,  lovra — (OfRcial) — Bids  will  be  received 
until  3  p.m.,  Mar.  30.  by  J.  S.  Dewell.  Secy,  of  Bd.  of  Education, 
for  the  construction  of  a  high  school.  Estimated  cost.  $70,000. 
Noted   Feb.    11    and  Mar.   18. 

+SIOIIX  City,  lotva — (Oflfician — The  contract  for  the  con- 
struction of  a  four-story  building  has  been  awarded  to  EGI..EY 
&  PAYETTE.  Sioux  City.  Bcnttler  &  Arnold.  Davidson  Auto 
Blk..    is    Arch.      Noted    Feb.    25. 

Fertile,  Minn. — F.  E.  Broomh.-iU.  Arch..  710  Alworth  Bldg., 
Duluth.  has  prtpared  plans  for  the  construction  of  a  school. 
Estimated   cost.   $40,000.     Noted   Feb.   4. 


Lincoln,  >eli. — The  Board  of  Education  has  voted  to  issue 
$600,000  and  $200,000  in  bonds  for  the  construction  of  a  high 
school  and  grade  schools,  respectively. 

+JelIerson  City,  Mo. — The  contract  for  the  construction  of 
a  seven-story,  60x91-ft.  bank  and  office  building  for  the  Jef- 
ferson Investment  Co.  has  been  awarded  to  MILLER  &  LOGAN 
Carthage.  Estimated  cost,  $125,000.  Noted  Oct.  1  and  29,  and 
Dec.  3. 

Kansas  City,  Mo. — Plans  are  being  prepared  by  J.  G. 
Braecklein.  .Arch..  315  Massachusetts  Bldg..  for  the  construc- 
tion of  a  six-story  addition  and  nurses'  home  on  McCoy  Ave. 
for  the  German  Hospital.  The  estimated  cost  is  $150,000. 
Noted  Dec.   24. 

St.  Louis,  Mo. — The  Westminister  Presbyterian  Church  will 
construct  an  auditorium  at  Union  and  Delmar  Blvd.  The  esti- 
mated  cost   is   $70,000.      J.    F.    Cannon   is   Pastor. 

Clehurne,  Tex. — The  citizens  have  voted  to  issue  $130,000 
in  bonds,  the  proceeds  to  be  used  for  the  construction  of 
schools. 

Osden,  I'tah — The  Board  of  Education  plans  to  hold  an 
election  to  vote  on  the  question  of  issuing  $450,000  in  bonds. 
The  proceeds  will  be  used  for  the  construction  of  additions 
and  improvements  to  schools  in  Ogden.  John  M.  Mills  is  Supt. 
and   L.   S.   Hodgson   is   Arch. 

Olympla,  AVash. — The  Legislature  has  approved  the  follow- 
ing appropriations  for  state  buildings:  $128,000  for  two  ward 
buildings  at  the  Institute  for  Feeble-Minded:  $75,000  for  a 
building  at  the  State  School  for  Blind;  $60,000  for  buildings 
at  the  State  School  for  Girls;  $50,000  for  improvements  at  the 
Bellingham  Normal  School;  $50,000  for  buildings  at  the  Cheney 
Normal   School. 

Seattle,  AVash. — The  Colisium  Co.  is  having  plans  prepared 
by  B.  Marcus  Pretica.  Arch..  Empire  Bldg.,  for  the  construc- 
tion of  a  motion-picture  theater  on  Pike  St.  and  Fifth  Ave. 
The  estimated  cost  is  $600,000.  J.  L.  Gottstein  is  Pres.  of  the 
company. 

Grants  Pass,  Ore. —  (Official) — Bids  will  be  received  about 
.\pr.  1  by  E.  E.  McClaran.  Arch.,  525  Lumber  Exchange  Bldg.. 
Portland,  for  the  construction  of  a  three-story,  64xl30-ft. 
court   house.      Estimated   cost,   $100,000.     Noted  Mar.   4. 

Junction  City,  Ore. — The  Directors  of  the  Junction  City 
Hotel  plan  to  rebuild  the  hotel  which  was  recently  destroyed 
by  fire.      Estimated   cost,    $60,000. 

+San  Franeisco.  Calif.- — The  contract  has  been  awarded  to 
FARRELL  &  REED,  at  $55,500,  for  the  construction  of  a 
museum  in  Golden  Gate  Park  for  the  California  Academy 
of  Sciences. 

Visalia,  Calif. — The  Southern  Pacific  Co.  plans  to  construct 
a  passenger  station.  Estimated  cost,  $40,000.  W.  Hood.  San 
Francisco,   is    Ch.    Engr. 

New  W'estmin.xter,  B.  C. — Plans  have  been  prepared  by 
F.  N.  Senecal,  Arch..  Hart  Bldg..  for  the  construction  of  a 
municipal  market  building  at   10th   St.     The  estimated  cost  is 

$40,000. 


The  Sanderson-Cyclone  Drill  Co.  is  the  successor  to  the 
Cyclone  Drill  Co.  The  officers  of  the  company  are:  R.  R.  San- 
derson. Pres.  and  Gen.  Mgr. ;  Will  Ford,  Vice-Pres.;  and  Paul 
Hildebrant,  Secy,  and  Treas.  The  officers,  together  with  a 
number  of  other  men  who  have  been  interested  in  and  advo- 
cates of  the  big  blast  hole  drill  business,  are  all  thoroughly 
familiar  with  either  the  manufacturing  or  sales  organization 
and  are  able  to  render  expert  advice,  from  a  long  experience, 
to  contractors  and  others  who  may  be  in  need  of  such  as- 
sistance. 

The  National  Ralln'ay  Appliances  Association,  which  or- 
ganizes the  exhibits  of  railway  materials  and  appliances  at 
the  annual  meetings  of  the  .-American  Railway  Engineering 
Association  and  the  Railway  Signal  .Association,  held  its  an- 
nual meeting  in  Chicago  in  March.  Officers  were  elected  as 
follows:  Pres.,  Philip  W.  Moore,  P.  &  M.  Co.,  Chicago;  Vice- 
Pres..  Henry  M.  Sperry.  General  Railway  Signal  Co..  Roches- 
ter,  N.   Y. ;   Secy.,   B.   V.   Crandall,   Chicago. 


Dorchester  Tunnel.   Section   H,   Boston,   Mass. 


+Bld.s  were  received  Feb.  25  by  the  Boston  Transit 
Commission  for  the  construction  of  the  Dorchester  Tun- 
nel, Section  H.  Contract  No.  550,  from:  (A)  Oscar  Daniels 
Co.,  Wool  worth  Bldg.,  .New  York,  N.  Y.;  (B)  P.  McGovern  & 
Co.,  Tremont  Bldg..  Boston;  (C)  Rowe  Contracting  Co., 
Brighton,  Mass.;  (D)  J.Tmes  E.  Gaffney,  101  Tremont  St.. 
Boston:  (E)  Thomas-Harmon  Co.,  Railway  Exchange  Bldg.. 
St.    Louis,    .Mo.;    (F)    James   J.    Coughlan    Co.,    43    Tremont    St.. 


Boston;  (O)  Hugh  Nawn  Contracting  Co..  82  Savin  St.,  Rox- 
burv;  (H)  Coleman  Bros.,  Boston;  (I)  Lou  B.  Cleveland.  Cleve- 
land Bldg.,  Watertown.  N.  Y.;  (J)  Bruno  &  Petitti,  IS  Tremont 
St.,  Boston;  (K)  William  J.  Barrv.  431  Ashland  St.,  Roslinrtale; 
(L)  Jeremiah  P.  O'Riorden,  1  Citv  Sq.,  Charlestown:  (M)  H.  P. 
Converse  &  Co.,  88  Broad  St.,  Boston;  (N)  T.  A.  GILLESPIB 
CO.,  50  Church  St.,  New  York,  (contract  awarded).  The  item 
bids   were   as   follows: 
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Coims^irMCtioii  News 

APonotos   work   ikIvkiUhpiI   In    KMilNKKKIM  i    NKWS. 

+l>oiiutoi>  coiitrm-l   iiwardt'il.      Tlio   iiiiiiioh  uf   lililclrrn   iiwitrilod   contractM  iim   Met   In   CAIMTALH. 


MOKK     HI<;H\V1V     CONHTHI  |-rU):V    TIIA\     KVK.Il 

.■rt'linnitloiiN  luivr  liffu  Miailo  \>\  BrviTiil  HtiitxM  I"  Hpond 
iiKiio  Miunvy  than  fvrr  iK-foic  for  Nliito  IiIkIiwuvh  (ir  iilil  to 
i-iMinlU'X  In  i-onxti  iKlhiK  lni|iinvi'il  loitilH.  In  «i>in<'  nIiiIch  Iho 
inovcnii-nt  Im  Jimt  uiuUt  way,  Iml  from  priiclloally  every  n«>o- 
tlun  of  llio  I'nlon  thori-  Ih  a  illN|uiHlihin  to  Hpond  larK<'  HiiinB 
of  nii>::t  In  loillilInK  ni'W  ruadx  In  Calirornia  about  a  third 
of  till'  ns.OOO.iKUl  liond  Imniii-  will  l>i'  .ipi-nl  thiN  vi'ur.  In  Wi-xt 
Vlrulnla  It  Is  lilaniUMl  to  npi-nil  about  $4,000,000.  \vlilli<  Kcntiirky 
will  Kpiiid  11  IIUi-  aniuunt.  Ohio,  wlini-  lliiTr  Ik  now  |»i.UU(l.O(lO 
of  road  wi>rk  nndor  rontract.  will  upond  $2,000,000  nioro  and 
In  Now  York  $15,000,000  will  li.'  npi'iit.  In  a  few  of  tlu<  HtatfS 
no  dircrt  8tatt>  aid  lias  liccn  (tlv.ii  but  the  rountlrs  ari'  cxcrt- 
IHK  lluMusi'lx  est  toward  Horurlnn  llnanrlal  aid  for  road  Ini- 
provcini'nln.  A  conipllatlon  Ih  «:Ivimi  below  of  the  .sum  whbh 
will  b<'  .opent  by  tlio  Hovoral  tdatcH  and  the  olllelals  In  ehar^e 
of   lilKhway    work: 

Mnlnr  -Chief  KuKlnoer  State  lllnhwav  Commission,  Paul 
n.  Sar»;ent.  AutJU.sta.  1.  \V.  Harbour.  AhhI.  ICiiKr.,  I".  L.  H. 
Hnrdl.ion  Asst.  i:n»tr..  A.  .1.  WlnKln  Supt.  of  Maintenance. 
There  will  be  an  appropriation  of  $500,000  by  state.  The 
state  and  counties  will  al»o  contribute  $300,000  ench  for  state 
nlil   roads. 

\p»v  llnniimhlrp — Slate  Superintendent  of  HlRhways,  Chase 
K  Whitrher.  Concord.  AVIll  spend  $275,000  for  highways  dur- 
ing   the    >eai. 

MniMarhuiirttn  Slate  Highway  Commi.s.sloners,  William  D. 
Sohler.  Hoston.  Krank  D.  Kemp.  SprinKtleld.  James  W.  Synan, 
PlttstUMd.  Chief  Kiifrineer.  Arthur  W.  Dean,  Winchester. 
About  $2,500,000  will  be  spent  for  road  construction  during 
the  year. 

Vermont — State  Highway  Commissioner,  Stoddard  B.  Bates, 
Franklin.  Vt.  An  expenditure  of  $450,000  for  highways  Is  con- 
templated during  the  .vear. 

Rhutir  iKland — lOiiKlneer  St.ite  Board  of  Public  Roads, 
Irving  W.  I'atterson.  Providence.  No  appropriations  made  for 
constructing  new  roads  this  year,  only  for  maintenance  of 
roads    alread.v    constructed. 

CoDnrcticut — State  Highway  Commissioner,  Charles  J. 
Bennett;  Deputy  Highway  Commissioner.  Richard  L.  Saunders 
(In  charge  of  construction).  Highway  Superintendent,  W.  Le- 
Roy  Ulrich  (in  charge  of  repairs  and  maintenance).  Appro- 
priation of  $1,000,000  has  been  made  for  highways. 

»w  York — State  Engineer  and  Survevor,  Frank  M.  Wil- 
liams: Deputy  Kngineer.  H.  K.  Breed,  both  of  Albany.  The 
Legislature  has  appropriated  $10,000,000  for  new  state  high- 
ways. It  is  expected  that  $3,500,000  will  be  allowed  for  re- 
pairs and  maintenance  and  that  $1,500,000  will  be  spent  for 
the  construction   of  highways   by   state   and   county   aid. 

»w  Jemey — State  Highway  Engineer,  R.  A.  Jleeker;  State 
Road  Commissioner,  E.  A.  Stevens,  both  of  Trenton.  About 
$500,000  will  be  spent  for  highway  construction  during  the 
year. 

PrnnBylvanin — State  Highway  Commissioner.  Edward  M. 
Bigelow:  Chief  Engineer,  Samuel  D.  Foster,  both  of  Harris- 
burg.  No  appropriations  made  as  vet  for  highway  con- 
struction. 

Delaware — State  Highway  Commissioner  and  Engineer 
Newcastle  County,  James  Wilson,  Wilmington.  The  counties 
(three)  can  draw  $10,000  each  from  the  .State  Treasurer  pro- 
vided each  county  raise  and  spend  $20,000  for  highway  con- 
Btruction. 

Maryland — Chief  Engineer  State  Roads  Commission,  Henrv 
G.  Shirley,  Baltimore.  An  expenditure  of  $2,000,000  for  high- 
way work  is  planned. 

Virginia — State  Highway  Commissioner.  G.  P.  Coleman; 
Asst.  Commissioner,  C.  B.  Scott,  both  of  Richmond.  About  $1,- 
750.000  has  been  appropriated   for  highway  construction. 

Went  Vlrclnla — Chief  Road  Engineer,  A.  D.  Williams,  Mor- 
gantown,  W.  Va..  Kanawha  County,  L.  C.  Massey,  Clk..  has 
advertised  for  and  will  receive  bids  on  17  V4  miles  of  hard  sur- 
face (road)  construction  up  until  April  10.  They  have  called 
for  a  bond  issue  to  be  voted  on  April  24.  for  $350,000  to  cover 
this  construction.  Marshall  County.  T.  J.  Bartrug,  Engr., 
MoundsviUe,  will  spend  $50,000  on  macadamized  roads  and 
bonds  have  been  voted.  Wetzel  County,  (Jrant  District,  will 
spend  $90,000  on  grading,  Blake  Ta.vlor.  Engr.,  Jacksonburg. 
A  bond  issue  is  called  in  Lincoln  District,  Marion  County,  J. 
Russell  Wilson.  Engr.,  Washington.  Penn.  Work  heretofore 
contracted  in  Fairmont  and  Mannington  Districts  in  Marion 
County,  which  have  voted  $700,000  in  bonds,  will  be  com- 
pleted this  year.  Ohio  County  will  spend  $170,000  on  road  con- 
struction. Wayne  County  will  construct  2^4  miles  of  brick 
road  between  Cabell  County  line  and  Kenova.  A  $500,000 
bond  issue  is  contemplated  in  Logan  Count.v  and  petition  for  a 
$600,000  bond  issue  has  been  filed  in  Mercer  Count.v.  G<'orge 
Hilmon,  Princeton,  Engr.  A  bond  issue  of  $165,000  was  voted 
on  Mar.  20,  in  Big  Creek  District,  McDowell  County.  W.  J. 
Welch.  Engr.  A  $47,500  bond  issue  is  being  contemplated  in 
Lubeck  District,  Wood  County,  Burdette  Woodyard,  Engr., 
Parkersburg.  There  will  be  spent  during  the  year  in  the 
state  on  roads  in  addition  to  the  above,  approximately  $2,000,- 
000,  and  approximately  $600,000  will  be  spent  on   bridges. 

North  Carolina — State  Geologist  and  State  Highway  Com- 
missioner. Joseph  Hyde  Pratt,  (ihapel  Hill.  An  appropriation 
of  $10,000,000   for  state  highway  work   is   expected. 

Sooth  Carolina — There  is  no  state  highway  work.  In  most 
cases  the  roads  of  several  counties  are  managed  by  County 
Commissioners. 


iirnrittn  Slate  lIlKbwiiy  Knglneer,  T.  P.  Stanley,  Atlanta. 
The  .Slate  doeM  not  approprlale  any  money  for  highway  eon- 
Htruetlon,  but  allows  each  of  the  countloH  to  use  the  convlctM 
who  arc  nblo  to  do  manual  labor.  The  counllcH  appropriate 
the  needed  funds  for  thu  construction  and  maintenance  of 
roads. 

Florida — The  Boards  of  County  CommlsHlonerH  of  the  re- 
Bpecilve  Counties  attend  to  the  construction  and  maintenance 
of  roads. 

Ainlinma  Staffs  Highway  Engineer,  W.  S.  Keller;  Asst. 
Stale  lllgb«a.\  lOiiglneer,  It.  P.  llovd.  both  of  Montgomery. 
About    $4110.00(1  will   be  sp.nt   for  state  ai<l    roads. 

MlHulMiilppI — No  State  Highway  CommlHsion.  The  Boards  of 
Supervisors  of  iho  various  counties  authorize  the  .Supervisors 
Districts  to  issue  bonds  for  road  improvement  In  the  dis- 
trict. 

I.oulnlnna — Chief  .Slate  Enginec-r.  Krank  M.  Kerr;  Stale 
HIgliway  Engineer,  W.  K.  Atkinson,  both  of  New  (Orleans. 
The  State   will  spend  $150,000   for  road   construction. 

Kentucky — State  Commissioner  of  Public  Works — Robert 
C  Terrell;  First  Asst.  Highway  Engineer,  It.  H.  Reese,  both 
of  !•  r.inkfort.  An  additional  tax  of  five  cents  will  net  about 
$600.0(10  which  will  be  apportioned  to  several  counties,  the 
state  paying  half  and  the  county,  half.  In  addition  live  coun- 
ties have  voted  bonds  aggregating  $1,500,000  and  13  other 
counties  will  vote  on  $2,015,000. 

Tonnesnee— County  Engineer,  E.  G.  Buck,  Jackson,  Tenn. 
No  (leflnite  amount  has  been  appropriated  for  road  construc- 
tion. The  General  Assembly  proposes  to  enact  laws  providing 
for  a  State  Highway  Department  and  to  improve  roads  on  the 
state    aid    i)lan. 

Ohio — State  Highway  Commissioner,  Clinton,  Cowen,  Co- 
lumbus. About  $2,250,000  has  been  appropriated  for  road  con- 
struction. Ai)proximately  $8,000,000  worth  of  road  work  is 
now  under  contract. 

Indiana — County  Engineer,  C.  E.  Chenev,  Indianapolis.  Road 
work  is  not  done  by  the  State  but  bv  the  township  within 
which  the  road  lies.  Townships  of  Marion  County  will  spend 
about  $200,000  on  the  construction  of  new  roads  this  vear,  and 
the  County  will  spend  about  $150,000  on  the  mainte'nance  of 
existing    roads. 

.Michigan — State  Highway  Commissioner,  Frank  P.  Rogers, 
Lansing.  No  appropriations  made  as  yet  for  road  construc- 
tion. 

Illinois — Chief  State  Highwav  Engineer,  William  W.  Marr, 
Springfield.  The  State  will  spend  $1,000,000  for  road  work 
this  year. 

AViNconsin — Chief  Engineer,  Wisconsin  Highwav  Commis- 
sion, A.  R.  Hirst,  Madison,  Wis.  About  $4,000,000  will  be  spent 
for  road  work  this  year.  One  third  of  this  amount  will  be 
furnished  by  the  State  and  two-thirds  by  the  Towns  and 
Counties. 

I««a- 
Jloines. 

Minnesota — State  Engineer,  George  W. 
State  Engineer,  J.  H.  Mullen,  both  of  St. 
will  spend  about  $1,500,000  for  road  work   this  year. 

Kansas — State  Engineer,   W.  S.  Gearhart,   Manhattan. 

IVebraska — State  Engineer,  Donald  D.  Price,  Lincoln.  No 
appropriations  have  been  made  for  road  work. 

South  Dakota — State  Engineer,  Homer  M.  Derr,  Pierre,  S.  D 
There  is  no  state  fund  for  highway  work,  but  $1,229,000  has 
been    levied   b.v   the   various   counties. 

North  Dakota — State   Engineer,   Jay  W.   Bliss,   Bismarck,   N. 

D.  There  is  no  state  supervision  of  highway  construction  in 
this  state.  The  Highway  Commission  acts  as  an  advisorv 
board.     No  appropriations  have  been  made  for  road  work. 

■Wyoming — State  Engineer,  J.  B.  True,  Cheyenne,  Wyo.  No 
direct  expenditures  for  road  work  bv  the  State  but  the 
Counties  will  spend  about  $400,000. 

Missouri — State  Highway  Commissioner,  Frank  W.  Buffum, 
Jefferson    City,    Mo. 

Texas — State  Reclamation  Engineer,  Arthur  A.  Stiles,  Aus- 
tin, Tex.     Roads  are  built  by  the  various  counties. 

Colorado — Engineer  Roads  and  Bridges,  J.  E.  Malonev; 
State  Highway  Commissioner,  T.  J.  Ehrhart,  both  of  Denver. 
About  $200,000  will  be  spent  by  the  State  and  $1,500,000  bv 
the  Counties  for  constructing  and  maintaining  roads  this 
year. 

New  Mexico — State  Engineer  and  State  Highway  Commis- 
sioner. James  A.  French.  Santa  Ff,  N.  M.  The  State  will  spend 
$120,000  and  the  counties,  $400,000,  for  the  construction  of 
roads  this  year. 

I'tah — State   Engineer.   W.   D.   Beers:   State   Road    Engineer. 

E.  U.  Morgan,  both  of  Salt  Lake  City.  The  state  plans  to 
spend   $500,000   or   over   for   road   work   during   the    year. 

Nevada — State  Engineer,  W.  M.  Kearney,  Caison  City. 

Arizona — State  Engineer,  Lamar  Cobb,  Phcenix,  Ariz.  An 
appropriation  of  $396,000  has  been  made  for  road  work  this 
year. 

'Washington — State  Highway  Commissioner,  William  R. 
Roy:  Chief  Engineer  State  Highway  Commission,  James  Allen, 
both  of  Olympia.  The  State  Legislature  has  appropriated  $2,- 
150.2SS  and  re-appropriated  $153,640  for  the  construction  and 
maintenance    of   state    highways    and    $4,000,000    for    the    con- 
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struction  and  maintenance  of  other  permanent  highways.  In 
addition  the  various  co\inties  will  spend  about  $4,000,000  for 
constructing  roads  and  bridge.s.  The  above  does  not  include 
any  expenditures  that  inay  be  made  within  the  limits  of  in- 
corporated cities  or  tovns. 

Calirornia — State  Engineer,  W.  F.  McChue;  Highway  Engi- 
neer, Austin  B.  Fletcher.  The  state  will  spend  about  $5,000,000 
this  year  on  highway  improvements. 

PRICE    CHANGES    .\XD    THE    BISIXESS    Ol  TLOOK 

Construction  work  looks  more  promising  than  for  many 
months,  but  there  has  been  such  a  dearth  of  anything  like 
normal  construction  for  at  least  seven  months  that  contractors 
are  hungry  for  work,  and  are  taking  it  at  extremely  low 
figures.  It  is  evident  that  a  good  deal  of  work  will  come 
out  later  in  the  year,  particularly  by  municipalities  who  have 
been  advised  to  postpone  construction,  and  much  of  this  will 
necessarily  be  at  materially  higher  prices.  It  seems  evident 
that  more  concrete  road  construction  will  be  done  this  year 
than  ever  before.  The  low  cost  of  other  materials,  notably- 
cast-iron    pipe,    is    responsible    for   considerable    work. 

Orders  for  war  materials  have  been  the  chief  matter  of 
interest  in  the  iron  and  steel  market,  and  while  the  tonnage 
involved'  is  not  large,  the  amount  of  money  which  will  be 
expended  in  machine  shops  for  the  manufacture  of  war  mater- 
ials is  enormous. 

The  improvement  in  financial  conditions  has  enabled  mu- 
nicipalities and  governments  to  put  out  long-time  bonds,  and 
on  a  more  favorable  basis  than  last  year.  The  general 
financial  situation  has  decidedly  improved.  A  month  ago 
there  was  plenty  of  money  for  temporary  needs,  but  com- 
paratively little  fo--  long-time  financiering.  There  is  still 
a  plethora  of  loanable  funds  for  day-to-day  needs,  and  quite 
a  little  capital  is  seeking  investments.  The  unique  condi- 
tions of  the  I'nited  States  in  financing  South  American  coun- 
tries, as  well  as  European  countries  which  formerly  had  been 
able  to  secure  their  funds  in  London  markets  or  at  home, 
argues  well   for  an  expansion  of  foreign   trade. 

The  iron  trade  has  shown  slightly  more  activity,  the  output 
of  iron  during  February  showing  an  increase  of  more  than 
lO'f,  compared  with  January  and  a  decrease  of  only  10^; 
compared  with  February  of  last  year.  The  unfilled  orders 
of  the  United  States  Steel  Corporation  increased  during  Feb- 
r  uary,  and  at  the  end  of  the  month  were  larger  than  at  the 
end  of  .Tuly,  1914 — just  previous  to  the  breaking  out  of  the 
war.  The  steel  trade  is  running  at  about  60'"r  of  capacity, 
although  in  some  departments,  such  as  fabricated  steel,  the 
ratio  of  operations  comes  far  below  this  proportion.  Pig  iron 
business  was  uniformly  dull  throughout  the  month,  but  some 
encouragement  has  been  noticed  within  the  last  few  days. 

Railroads  are  not  large  buyers  of  steel  products,  but  are 
more  interested  in  the  market  than  they  have  been  for  some 
time.  Then,  too,  there  has  been  a  change  of  sentiment  toward 
the  railroads,  and  not  as  much  hostility  as  formerly.  Few 
car  orders  have  been  reported,  chiefly  because  the  railroads 
now  have  300.000  idle  cars  on  their  lines,  but  it  is  lamentable 
that  the  railroads  have  allowed  their  equipment  and  motive 
power  to  deteiiorate  in  the  way  it  has.  Should  there  be  a 
return  to  anything  like  normal  traffic  conditions,  the  motive 
power  and  rolling  stock  of  most  of  the  lines  at  least  will 
be  entirely  inadequate  to  meet  the  demand.  A  few  of  the 
trunk  lines  are  making  improvements  suspended  some  time 
ago,  but  most  of  them  are  attempting  to  improve  the  main- 
tenance   which    has    necessarily    been    allowed    to    slacken. 

Metals  show  an  improvement  both  in  demand  and  price. 
Copper  is  squarely  at  1.5c.,  with  a  very  good  foreign  demand 
and  slightly  better  domestic  inquiries,  although  these  latter 
are  not  large.  Lead  is  higher  and  spelter  is  exceedingly 
scarce.  The  sharp  fluctuations  in  the  tin  market  are  caused 
by  a  shortage  of  the  supply  in  the  United  States,  but  this 
will   be   remedied. 

Shipbuilding  contracts  have  been  fairly  large,  a  number 
of  boats  being  planned  both  on  the  Atlantic  Seaboard  and 
the  Great  I.,akes.  Some  plants  which  have  been  idle  for  a 
number   of   years   have    been    rehabilitated. 

The  phenomenal  returns  of  foreign  trade  are  highly  grati- 
fying. In  February  alone,  the  United  States  exported  $170,- 
000,000  more  worth  of  goods  and  supplies  than  was  imported. 
Moreover,  there  will  be  less  money  spent  by  American  tourists 
in  Europe  this  year  than  ever  before  since  the  Civil  War. 

Preparations  for  phenomenal  wheat  crops  are  being  made, 
and  It  is  evident  that  even  with  a  bumper  crop,  prices  will 
be  unusually   high. 

The  announcement  that  one  of  the  shrewd  men  of  the  ce- 
ment trade,  K.  M.  Hager,  Intends  to  establish  a  chain  of 
cement  mills  across  the  country,  particularly  in  the  unde- 
veloped country,  is  simply  an  indication  that  competent  judges 
believe   business  is  going   to  be  considerably  more  active. 

Activity  In  the  Pit  tsbnrgli  distii<t  is  tvident.  Fiilli)Wing 
the  announcement  that  the  Allegheny  ('ounty  Commissioners 
u-ould  at  unci-  licgin  construction  work  involving  ttic  outlay 
of  $5,000,000,  the  City  Council  of  Pittsburgh  agreed  with  the 
lialtlmiire  &  Ohio  Kit.  and  the  Pittslmrgh  Kys.  Co.  to  begin 
work  on  the  cllmltiation  of  the  ,33(1  St.  grade  crossing  at  Lib- 
•  Tty  Ave.  The  estimated  cost  Is  $.''>00.000.  Besides  this  the 
rity  will  start  the  work  of  raising  all  the  streits  between 
lOighth  St.  and  the  .Monongahela  and  between  the  Allegheny 
Itlver  front  and  Liberty  Ave.  The  municipal  Improvement 
will  he  started  by  Apr.  1,  as  most  of  the  damage  walveia 
given  by  property  owners  will  ixplre  on  that  date  and  the 
iltv  Is  desirous  of  keeping  out  of  any  iinni  lessary  litigation. 
It  entiillH  not  only  the  raising  iif  siveral  miles  of  thorough- 
fares In  the  very  heart  of  the  downtown  section  of  Pittsburgh 
but  makes  iiecesHary  the  razing,  rebuilding  or  extensive  alter- 
iitlona  of  (ill  the  factories,  mills,  stores,  lofts,  hotels,  dwi'll- 
Ings  and.  In  fact,  every  structure  In  the  district.  With  this 
Job.  the  grade  crossing  elimination,  the  const  ruilliui  id'  the 
new  tunnel  through  Mt.  Washington.  th>-  new  City-County 
Bldg.,  the  William  Peiin  Hotel  and  the  Hchenley  High  School 
all  under  conHtnietlon  at  the  same  time,  the  moni-y  spent  will 
amount  to  considerably  more  than  ten  millions.  The  coming 
summer  promlsen  to  be  the  lust  since  the  summer  of  l!il2 
when    there   wan   a   labor    fatnlne    In    the    PltlMbiirgh   dlslrlel. 

Highway  building  will  be  more  active  than  ever,  a  ri'port 
on  1  |ire\louH  page  xhowH  that  the  various  states  will  spend 
for  state  aid  highways  about  ICd.oOO.ooo.  At  this  the  appro- 
priations for  some  large  stntes — notably  Pennsylvania — have 
not   been  received. 


^Vill  There  Be  a   Scarcity  of   Labor  f 

The  repeal  of  the  objectionable  features  of  the  Alien  Labor 
Clause  by  the  Xew  York  Legislature  has  permitted  construc- 
tion work  on  the  New  York  subways  to  go  forward.  Prefer- 
ence is  given  to  native  labor,  but  unfortunately  very  few  of 
the  men  who  will  work  for  the  wages  of  the  alien  are 
physically  able  to  perform  the  work.  There  does  not  seem  to 
be  the  great  surplus  of  rough  labor  which  one  would  naturally 
expect  with  so  many  mechanics  out  of  work.  This  is 
accounted  for  by  the  returns  of  the  Department  of  Commerce 
and  Labor,  which  show  that  the  steerage  passengers  goinj 
east  across  the  Atlantic  outnumber  those  coming  into  the 
United    States. 

Immmigration  statistics  for  the  past  several  months  have 
shown  a  steady  falling  off  in  the  number  of  aliens  arriving 
at  these  shores,  and  although  there  is  no  pressing  need  for 
laborers,  some  are  seriously  questioning  whether  there  will 
be  a  sufficient  number  to  care  for  the  work  when  prosperity 
returns. 

Since  the  first  canals  were  built,  practically  the  earliest 
important  construction  work  in  the  United  States,  the  heaw 
manual  labor  has  been  done  by  recently  arrived  immigrants 
Most  of  these  came  from  Europe,  but  Africa  contributed  her 
share,  sending  early  plantation  laborers  to  the  South,  and 
in  the  early  '50's  there  was  a  migration  of  Orientals.  The 
discovery  of  gold  in  California  drew  adventurers  from  all 
parts  of  the  world,  and  the  high  record  of  427,000  aliens  ad- 
mitted in  one  year  was  established  in  18."i4.  During  the  Civil 
War,  immigration  was  materially  reduced,  and  fell  to  72,000 
in  1862.  The  record  of  Tit  was  unequaled  until  1S73.  when 
459,000  aliens  were  admitted,  and  a  new  high  record  was 
again  set  up  in  ISSl.  when  669.000  came  to  these  shores;  but 
this  was  exceeded  in  the  following  year.  This  record  stood 
until  1903,  since  when  the  records  have  been  repeatedly 
broken,  although  that  established  in  1907,  when  1,285,000 
aliens  were  admitted,  still  stands.  In  the  seven  months  end- 
ing with  January,  1915,  only  296,000  arrived,  compared  with 
883.000  in  the  corresponding  period  last  year.  Further  than 
that,  departures  in  the  first  seven  months  of  third-class  and 
steerage  passengers  actually  exceeded  the  arrivals,  so  there 
has  been  a  distinct  loss  on  immigration. 

There  are  several  reasons  to  account  for  this,  namely,  the 
war  in  Euro))e  and  the  imijossibility  of  some  countries  send- 
ing any  immigrants,  such  as  Russia,  which  in  the  six  months 
ending  Jan.  1,  1914,  sent  us  175,000,  compared  with  25,000  in 
the  corresponding  period  in  1915.  Emigration  from  Austria 
and  Hungary  both  was  cut  off  by  the  lack  of  transportation, 
and  the  fall  in  Italian  migration  to  this  country  from  173,000 
in  the  last  six  months  of  1913,  to  27,000  in  the  last  six  months 
of  1914,  is  more  readily  traceable  to  economic  conditions  in 
this   country   than    from   the   lack   of  transportation    facilities. 

When  the  war  is  over,  as  it  will  be  some  d.iy,  there  will 
be  a  vast  amount  of  new  construction  necessary  in  Europe, 
but  it  is  scarcely  probable  that  Italian  laborers  will  be  called 
to  repair  damage  in  northern  France,  Belgium  or  PolancI 
Such  reconstruction  will  necessarily  be  slow.  The  high  wag. 
offered  by  America  in  times  past  cannot  be  paid  by  thos. 
countries,  but  in  other  European  countries,  where  the  ravagco 
of  war  have  not  taken  place,  if  there  be  such,  there  will  be- 
no  great  amount  of  work  to  be  done.  As  most  of  the  efficient 
labor  for  construction  work  has  come  from  Italy,  there  is 
little  doubt  that  that  country  will  continue  to  send  us  la- 
borers when  we  need  them.  From  the  Scandinavian  penin- 
sula will  be  drawn  farmers,  and  from  Hungary  and  Austri:i 
other  forms  of  labor  which  have  been  so  useful  in  the  past 
While  there  may  be  a  temporary  shortage,  this  is  not  likely 
to  continue  for  any  length  of  time. 

CEMEXT,    LI.IIE    AND    BRICK 

Sales  agents  in  the  New  York  market  are  not  at  all  opti- 
mistic over  the  outlook.  So  much  cement  has  been  sold  for 
forward  delivery  at  low  prices  that  it  will  take  a  vast  amount 
of  construction  work  to  bring  quotations  to  anything  like 
normal.  The  low  quotation  at  $1.23  New  York,  etiuivalent  to 
about  60c.  per  bbl.  in  bulk  at  the  mill,  continues,  and,  although 
many  dealers  have  filletl  their  available  storage  places,  it  has 
not  had  the  effect  on  the  storehouses  and  the  mills  that  \vas 
expected.  Numerous  salesmen  from  a  mill  which  has  been 
one  of  the  important  factors  in  cutting  quotations  for  a  num- 
ber of  years,  are  seeking  positions,  and  this  leads  to  the  be- 
lief that  this  price  cutter  has  been  eliminated  for  the  time 
being.  The  announcement  that  E.  M.  Hagar.  former  Presi- 
dent of  the  T'niversal  Portland  Cement  Co..  is  forming  a  com- 
pany to  build  a  chain  of  cement  mills  across  the  country.  I.- 
a  reflectloTi  of  the  optimism  in  the  West.  It  Is  known  that 
the  cement  mills  there  have  had  much  more  business  than  tti< 
eastern  mills,  and  the  excellent  outlook  for  concrete  highwav 
construction  this  year  promises  well  for  the  maintenance  ei 
quotations  in  that  field.  Cement  prices,  less  the  charge  oi 
40c.    made    for    bags,    are   as    follows: 

Chicago     $1.11  Boston    $1  l'' 

Detroit     1.19  (^eveland    ll* 

Jersey   City    0.74  Duluth    1,32 

New    York    0.82  MInniapolls     1.30 

St.    Paul     1.30  Pittsburgh    1.00 

Urlek — Prices  are  steady  and  there  seems  to  be  a  better 
demand.  It  Is  probable  that  business  will  show  an  Im- 
provement compared  with  last  year,  hut  this  has  not  been 
reflected  In  the  price.  It  would  seem  unlikely  that  any  con- 
siderable advance  could  take  place  In  the  near  fviture,  but 
many  men  believe  the  present  year  will  witness  the  greatest 
building  boom  since  1906.  Hudson  Rlvor  common  brick  sell 
at   $5.5liiriB,   New    York. 

<Jriivel— An  Improvement  In  the  demand  Is  evident  nnil 
prices  are  linn.  Ordinary  gravel  sells  at  85c,,  but  subway 
gravel  Is  held  at  $1,15,  These  prices  are  for  barge  loads  ei 
BOO  cuyd,  delivered  alongside  of  dock.   New   York. 

I.liiM- — It  Is  evident  that  business  Is  better.  For  what 
business  Is  doing  prices  renuiln  unchanged  i\t  97e.  jier  bbl 
for  state  common,  200  lb  net;  $1  37  for  30  lb.  barrel;  $1  55  for 
301)  III  finishing;  $1  10  for  200  lb  finishing;  and  $1.72  for  350 
lb 
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Vim  Iron    -Thp   rxtri'im'h    i|(il<-l    loiiilllliin   of  plu    Iikii    wlilrh 

hUM     IHOVIllU'd     OVtT     llllK-C     NliVrlullIT     CUM  t  I  IIIIKll     lllltll      llll'     lllllor 

■inil    of    till-    ni«>mh    wlu'ii    liufTiilo    fill  dik'km    rriliicoil    pi  lioM    iiixl 

uIiIuIiiimI  oi'iIkih  ii iintliiK   (<>  iil>i>ut    tiri.iMIU  toim.   iniikltiK   ciiii- 

CPimlKii  III  |ii  It-fN   «r  iiliKiit   r>iir.  u   toll.      AilvlooM  froiii   thitt   point 
InilU'iiti'H  II  liiiKo  IiumIiii'bh  III   No.   2X   foumlry  iil   H-.   whilr   No. 
i    \va»   uuotoil    lit    $11. TS.      Tin-    pi'llirlpal    InivclM    Wiio    foumll  IcH 
III   Now   York.   NfW    lOnulainl   ainl   Nrw    Jit. •<•>•.  ami  In  moiiik  i-iimch 
Kjiloii   XM'iit    Into   llif   nr.  .Mill    half  of   llo'    voai.      It    uiih  oxpi'itnl 
tliat   pio>liii-«<i »  111   tin-  t't'iilial    Wi'Ml   ami   CIiIimiko   would    follow 
t.K-   oxiiiiipli"   of    lltilTalo    wIhmi,    Into    In    llii<   inoiitli.    Iliirfalo   In- 
(oroatH    iri-«tul>ll»lii-.l    Ih.-   olil    pili-i-H.      TIiIh    an  iiiikoiiikiiI    how- 
ever    l?<    iimlpiHtooil    to    lio    ti'iiiporai  y.       Vlt'Kliila    fiiinacOH    arc 
•     '    to    liavo   Bol.l    a    iiuiiiIhi    <f   Niiiiill    IoIh    of    foumlry    for 
nd     Ni>w     ':iiKlaiiil     ilcllvriv     for    Hhlpiiiciit     ovor     tho 
!    till-  .M'ai       .S'lMily  all  of  ihr  Toiini'»«oi>   Iron  Mold  of 
11    warrant    yaidH,  and   hiiIdh   were   made   iim   low   aH   )!l 
f,.i    N.v     ■    Koundry.    In    lllrmliiKliiim.      A    liopeful    tone    Ih   voiced 
bv  tho  loudliiK  proilucerH  and  laiKo  buitlneMH  Ih  condilontly  pre- 
dicted. 

Prices  are  nllKhtlv  lower  and  for  lotn  of  HXl  toiiH  or  over 
at  tho  polntH  namei'l  are  aR  follown:  Cincinnati,  Hnutherii 
Koumlrv  No.  2.  $12.:'r> tr  12.7ri:  Northern  Koundry,  No.  2.  JlUii) 
14.r.0:  N'oithorn  Foundry  No.  3,  Jl 3,7.1  (ii  H.  In  Now  York  muo- 
tntlons  aio  an  follows:  No.  2X  Noithern  Foundry.  J14  Hr  I  1.2^; 
No.  2  plain  Northe- ii  Foumliy,  $1  :t  7.'i 'n  1  I.  No.  2  .Southern 
Koundrv.  delivered.  $1 1  Hi  1  4.2.1.  In  lllimliiKliani  Southern  Foun- 
dry No.'2  Is  $'.'.2.">(ii '.'  7."..  In  ChlcaKo,  Northern  Foundry  Ih  JKIW 
13.25.  In  I'lttshurBh  bossonior  Iron  \a  $14.65  nml  basic  $13.40, 
IncludInK  tho  95c.  frelKl>t  rate  from  tho  valley  to  the  I'ltlu- 
burRh  district. 

S«rrl  Hi-llo  Few  orders  of  any  moment  have  been  booked 
for  standaid  rails.  The  chief  Interest  In  the  steel  market  Is 
In  the  placiliK  of  the  rennsylvanlii  orders.  The  railroads  do 
not  seem  to  be  In  any  hurry  about  placing  their  orders,  and 
evldontlv  are  trying  to  bargain  for  better  cro|iplni;.  Some 
considerable  business  lias  been  transacted  In  llKht  rails,  and 
a  few  export  orders  have  bieti  placed.  It  Is  rumored  that 
some  business  will  be  booked  for  Arpentlne  as  a  renult  of  the 
credit  established  by  New  York  bankers.  I'rices  are  of  course 
unchanpcd.  The  standard  prices  for  lots  of  lOdO  tons  are 
as  follows:  Standaid  sections  of  bessemer.  $2S:  openhearth, 
$30  both  f.o.b.  rittsburKh.  per  net  ton.  (tinier  rails,  30-ft. 
length,  are  $36.40  per  uross  ton.  and  60-ft.  length  $38.40  per 
gross  ton.  both  f.o.b.  New  Y'ork.  (Ither  quotations  f.o.b.  Pitts- 
burgh for  lar>;e  lots,  the  price  beinic  (jlven  in  cents  per  pound. 
are  .-IS  follows:  Standard  sections  i.25c..  25  to  3.5  lb.  1.15c..  15 
to  20  lb.  1.20c..  12  to  13  lb.,  1.2Bc..  8  to  1 2  lb.  l.SOe.  Relaying 
rails  from  New  York  are  quoted  at  a  slightly  higher  flsure  of 
$19.50. 

Mrurtiirnl  shapeM — The  fabricntlnK  shops  of  the  country 
are  operatinp  about  35'";  of  capacity,  whereas  the  steel  trade 
Is  worklnp  for  nearly  "Or;  of  capacity.  Bridge  work  is  com- 
InK  out  very  slowly,  and  lartre  buildings  are  scarcely  beins 
figured.  There  are  a  few  roof  trusses,  but  these  do  not  run 
into  tonnape.  One  of  the  peculiarities  In  trade  Is  that  it  is 
possible  to  secure  shapes  with  a  few  punchlnK,  or  slightly  fab- 
ricated, in  the  New  Y'ork  market  at  a  cheaper  price  than  plain 
material  can  be  had.  For  shipbuilding  work  there  is  a  fair 
demand  but  other  than  this  the  construction  which  has  de- 
veloped so  far  this  year  Is  for  work  where  there  will  be  little 
structural  steel  used.  Quotations  are  as  follows:  I-beams,  3 
to  15  in.:  channels,  3  to  15  in.:  angles,  3  to  6  in.;  tees.  2-  to 
3-ln.  and  over.  $1.15.  Other  quotations,  includlnjr  I's  over  18 
In..  H-beams  IS  in.,  channels  over  15  in.,  anprles  over  4  in., 
$1.30.  Tees.  $1.25.  Deck  beams  and  bulb  angles,  $1.50;  hand- 
rail tees.  $1.95.  Cuttinp  to  specified  lenpth  is  charsred  at  the 
foIlowlnK  rati-:  CuttinR  3  ft.  to  2  ft.  inclusive.  25c.  per  100  lb.; 
2  ft.  to  1  ft.  Inclusive.  50c.  per  100  lb.:  less  than  1  ft..  $1.55. 
No  rharpe  is  made  for  cutting  to  lensrhs  over  3  ft.  In  Chicapo 
the  base  price  Is  $1.34,  In  New  Y'ork  $1.26  to  $1.31,  In  Phila- 
delphia   $1.25   to   $1.3ii.   and   San    Francisco   $2    to   $2.05. 

Platen — Continued  activltv  at  the  shipbuilding  plants,  to- 
gether with  the  knowledge  "that  there  will  be  a  ereat  deal 
more  work  In  this  line  within  the  next  few  months,  pives 
much  promise  to  the  market.  The  price  is  supposed  to  be 
$1.20,  Pittsburgh,  and  in  fact  $1  a  ton  hieher  all  around  than 
last  month,  which  woiild  mean  $1.35  to  $1.40.  Philadelphia; 
$1.36  to  $1.41,  New  Y'ork,  and  $1.35  to  $1.39,  Chicago,  but  this 
price  is  not  closely  adhered  to,  and  there  seems  to  be  con- 
siderable cuttinp  of  quotations.  .Japan  is  fipurinp  on  15,000 
tons  additional,  following  the  order  for  22.000  tons  early  in 
the  month.  Car-buildlncr  work  Is  very  lliiht,  but  there  have 
been  a  few  orders  from  Western  roads  for  tank  cars,  and  it 
Is  evident  that  the  motor-car  business  will  increase.  The 
ability  of  railro.ads  to  finance  many  improvements  should  be 
most  helpful  to  the  plate  market  in  the  near  future.  Ship- 
builders have  taken  at  least  75.000  tons  in  the  last  few  weeks, 
and  more  orders  of  like  character  are  beinp  figured.  In  the 
Plttsburph  district  the  plate  mills  are  operating  to  about  70% 
of  capacity. 

Caat-Iron  Pipe — Business  continues  fair.  Developments 
are  more  noticeable  in  the  Mississippi  Valley  and  the  Central 
West,  than  a  month  aco.  .-ind  are  relatively  less  in  the  Fast. 
There  are  a  number  of  fair  siz.-d  inquiries  in  the  market,  and 
the  13.0o0.ton  order  for  Cleveland  is  peculiar  from  the  fact 
that  it  Involves  some  larpe  sized  pipi — 36-,  42-  and  4S-in. 
Prices  are  sllphtly  hlpher  in  Birmintrham,  but  easier  in  Chi- 
cago. The  following  quotations  are  given  per  net  ton:  Birm- 
ingham, 4  In.,  $20,  6  In..  $1>*:  Chicago,  4  in.,  125.50.  6  and  12  In., 
$23.50,  16  in.  and  upwards.  $23:  in  New  Y'ork.  6  in.  and  larger, 
$20.     Gas  pipe   Is  $1   a  ton   higher  in   all  markets. 

Plp« — The  market  is  steadier  than  a  month  ago  and  oper- 
ations are  larger,  the  ratio  being  about  70'^  of  capacity. 
Quite  a  few  orders  of  importance  are  In  sight.  It  is  evident 
that  the  fear  about  not  having  sufficient  sjielter  to  galvanize 
pipe  was  warranted,  but  the  mills  are  hobling  back  ship- 
ments on  this  class  of  material  as  mu.^h  as  possible.  Prices 
on  black   pipe  are  low.  considering  the  cost   of  materials,   and 


tlui   name  iippll'iH   to  galvanlxed    pipe,   but,  of   c<(ur«e     IhoHe   arc 

hluh   by  I parlHun,      OImcoiiiiIn  urn  unchanKU'l.  an'l    for  larKO 

orderN,  aiiKiuntInu  to  carload   or  more,  are  a«  followH: 

lilnck   dalvanlaed 

S-    to   2.1n.   «tecl,    butt    weldoil  SO'/,,  6!  '/^  % 

2H-    to   (1-ln.    Mleel.    lap    welded  7»%  6S'/j'! 

7-   to  12-ln.   utool.   lap  wi.lded    77-;  B«Mi% 

At   thiiHH  illHcoiintM,  the  nut  prlceii  of  pipe   per  foot,   In   birga 
lotN,  at   I'lttNliliiKh  are  iih  folloWM: 


oter 

5- In. 

n-ln. 

7-ln. 

K-ln. 

»-ln. 
10-ln. 
1  l-ln. 
12-ln. 


ContN 

Golvan 

Black 

Izod 

31.00 

47.00 

40.40 

61.00 

5.1.00 

SO.  00 

57.50 

84.00 

79.50 

$1.16 

95.00 

1.38 

$1.06 

IJiT, 

$1.17 

$1.70 

^ CentH 

Dlaiii-  (lalvii 

oter  Itliick  Izei 

\-iu.  2.20  3.50 

l-ln.  3.40  5.20 

IW-ln.  4.60  7.00 

IH-ln.  5.50  S.40 

i-ln.  7.40  11.15 

2'«,-ln.  12.20  IS.fio 

alii  16,10  2I.L'li 

l-ln,  22. 'Ml  34,50 

Shrrta — The  iiiIIIh  are  opi'ratlng  to  about  65%  of  capacity, 
and  while  galvanized  HlieelH  are  not  mo  Mcarce  and  It  Ih  easier 
to  get  HUpplleH,  dellverlcH  are  by  no  meanH  jih  backward  a8 
they  were.  Anollier  factor  baM  appeared  In  tlie  galvanized 
market,  and  th.at  Ih  that  Jobbern  and  other  large  consumers 
who  have  contracted  for  a  fairly  large  amount,  seeming  to 
have  a  nurpluM,  arc  Helling  at  Home  tlincH  at  leas  than  the 
market  quotation.  Thin,  of  courHe,  is  having  effect  on  mill 
quotations,  and  le.adH  to  considerable  talk  about  uncvcnncss 
In  price.  The  demand  Ih  fair,  but  not  as  large  as  ;i  few  weeks 
ago,  when  the  trade  was  thoroughly  scared,  and  It  was 
fe.ared  that  consumers  would  Ijc  unable  to  secure  galvanised 
HheetH. 

The  following  quotalioiis  are  for  large  lots  of  sheets  in 
Pittsburgh,  and  small  lots  from  store.  New  York. 


-Cents  per  Pound  — 


Lai 

■go 

lots 

War<-hoi'se 

delivery 

Plttsbi 

urgh 

New 

York 

Black 

Galv. 

Black 

Galv 

No.    10 

1.55 

2.40 

No.    12 

1.55 

2.50 

No.    14 

1.60 

2.50 

No.    16 

1.65 

2.60 

2.35 

3.25 

Nos.    IS 

and 

20 

1.70 

2.80 

2.40 

3.40 

Nos.   22 

and 

24 

1.75 

2.90 

2.45 

3.55 

No.    26 

l.SO 

3.05 

2.50 

3.70 

No.    27 

1.85 

3.25 

2.55 

3.85 

No.   28 

1.90 

3.40 

2.60 

4.00 

Steel  SliapeN — Prices  are  not  as  steady  as  they  might  be, 
although  the  following  quotations  are  supposed  to  represent 
the  New  Y'ork  market.  It  is  cheaper  to  Vjuy  shapes  with  a  few 
holes  punched  in  them,  as  fabricated  material,  rather  than 
pay  the  full  store  price  tor  plain  material.  In  Jobbers' 
Warehouse.  New  York,  prices  are  as  follows: 

Cents 
Per  Pound 

Refined  iron: 

1  to  1%   in.,  round  and  square 1.85 

1%  to  4  in.  X  %   to  1  in 1.85 

l>/4  to  4  in.  X  %  to  -^z!  In 2.05 

Norway    bars    3.20 

Burdens   bar   iron    3.15 

Soft    steel: 

%  to  3  in.,  round  and  square 1.85 

1  to  6  in.  X   %   to  1  in 1,85 

1  to  6  in.  X  %   and  ,=,[ 2   00 

Rods — %    and    H    in 1.95 

Bands — 1%   to  6xft   in.  to  No.  8 2.15 

Beams  and  channels — 3   to   15  in 1 .90 

Angles: 

3  in.  X   %   in.  and  larger 1 .  90 

3   in.  X   yV   in.  and    Vs    in 2   35 

1  %   to  2%   in.  X   1%   in.  and  thickei- 2,00 

11%   to  2%   in.  X   %   in 2.10 

1   to  11/4    in.   X    A    in 2.10 

1  to  1%  in.  X  %  in 2.15 

Tees: 

1%  to  2%x%   In 2.05 

1%   to   2%xft    in.    2.15 

3   in.   and   larger 1.95 

Old  Materials — The  market  is  very  uneven.  Advances  are 
the  rule  in  Pittsburgh,  in  New  York  there  are  more  ad- 
vances than  declines,  but  in  Chicago  the  market  is  undeniably 
down  from  last  month.  A  fair  demand  for  cast  scrap  is  noted, 
but  the  rolling  mills  are  doing  little  or  no  business.  The 
low  prices  in  Chicago  are  probably  due  to  the  oversupply  of 
material,  mostly  coming  from  the  railroads.  This  has  been 
unusually  large  for  two  or  three  weeks,  and  there  has  been 
an  especially  Large  tonnage  of  car  wheels  turned  in,  which 
reduced  the  prices  on  that  market  below  what  they  normally 
would  be.  Tn  Pittsburgh,  dealers  are  reluctant  to  sell,  pre- 
ferring to  hold  stock  on  hand  for  higher  prices,  and  those 
who  have  stock  will  not  dispose  of  it  at  these  low  figures. 
Therefore  the  market  is  relatively  better.  Prices  in  New  York 
per   gross   ton   are   as    follows: 

Per  Gross  Ton 

Heavy-melting  steel  scrap $8.75  to  $9.00 

Pipes  and    flues    8.00  to  8.25 

No.    1    railroad   wrought    10.50  to  11.00 

Stove   plate    7.75  to  8.00 

No.    1    machinery   cast    10.50  to  11.00 

Wrought    turnings    6.25  to  6.50 
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The   Chicago  market  is.   as  stated,   slightly   lower.     Quota- 
tions are  as  follows: 

Per  Gross  Ton 

Heavy-melting    steel    scrap     $9.25  to    $9.75 

Per  Net  Ton 


No.    1   railroad  wrought    $9.00  to 


$9.25 
8.75 
9.25 
7.25 
7.50 
8.50 


No.   2    railroad    wrought    S.50  to 

No.    1    cast    scrap    9.00  to 

Pipes   and    tlues    6.75  to 

Agricultural   malleable    7.25  to 

Railroad    malleable    8.00  to 

The  higher  prices  in  the  Pittsburgh  mai  ket  are  reflected  in 
the  following  quotations: 

Per  Gross  Ton 

Heavv-melting  steel  scrap    $12.00  to  $12.25 

Re-rolling     rails      11.75  to    12.00 

No.   1   fouiulrv   cast    12.00  to    12.25 

Old  car  wheels   10.75  to    11.00 

Machine    shop   turnings    8.00  to      8.25 

Railroad     malleable     10.00  to    10.25 

Freight  Rates — The  freight  rates  on  finished  steel  products 
from  the  Pittsburgh  district,  including  plates,  structural 
shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvan- 
ized, wire  nails,  rivets,  spikes,  bolts,  lilack  sheets  (except 
planished),  chain,  etc.,  are  as  follows,  in  cents  per  lOU  lb.: 
Boston,  18.9c.:  Buffalo,  11.6c.;  Baltimore.  15.4c.;  Cleveland, 
10.5c.;  Cincinnati,  15. Sc;  Chicago,  18.9c.;  Denver,  Colo.,  68.6c.; 
New  Orleans,  30c.;  New  York,  16.9c.;  Philadelphia,  15.9c.; 
St.  Louis,  23.6c.;  Minnesota  and  St.  Paul,  32.9c.;  Pacific  Coast 
(all   rail).   80c. 

Steel  Sheet  Piling — Prices  are  without  change  at  1.55@ 
1.60c.   per   lb.   f.o.b.   Pittsburgh. 

Wire  Rope — A  fair  inquiry  leads  to  the  belief  that  better 
business  may  be  expected.  Discounts  are  unchanged  at  47 
and  5'r  from  list  for  galvanized,  and  55  and  5'"r  for  bright. 
At  these  discounts  the  net  price  of  wire  rope  at  the  mill  is  as 
follows: 


iiameter  in 

Price  per  Foot 

^ 

Inches 

Cast  Steel 

Crucible  Steel 

Plow  steel 

2% 

$0.75 

$0.90 

$1.07 

2H 

0.61 

0.73 

0.86 

2 

0.47 

0.57 

0.67 

1% 

0.39 

0.49 

0.58 

l'/4 

0.28 

0.34 

0.40 

1% 

0.20 

0.24 

0.27 

1 

0.13 

0.15 

0.18 

% 

0.08 

0.09 

0.11 

% 

0.06 

0.07 

0.08 

AVIre — A  continued  heavy  demand  from  abroad  is  keeping 
the  mills  active  and  specifications  against  contracts  placed  at 
much  lower  prices  by  domestic  consumers  are  liberal.  Prices 
are  slightly  higher,  and  per  100  lb.  f.o.b.  Pittsburgh  are  as 
follows:  Plain  wire  to  retailers,  $1.50;  galvanized  wire  to  re- 
tailers, $2;  painted  barbed  wire,  $1.70;  galvanized  barbed 
wire,  $2.20.  Wire  nails  are  $1.75  and  galvanized  wire  nails 
$3.30. 

Colte — In  spite  of  a  larger  demand,  an  increased  output  and 
a  better  feeling  in  the  trade,  the  price  is  lower  than  a  month 
ago.  Prompt  shipments  can  be  had  at  $1.50(S1.55  delivery  up 
to  Julv  1  at  $1.65  and  contracts  for  the  second  half  $1.75. 
Foundry  coke  is  verv  quiet,  selling  at  $2@2.15  for  prompt  and 
$2.25  (ft  2.40  for  contracts. 

CLAY  PRODUCTS 
Se»vep  Pipe — No  marked  change  has  been  shown  in  the 
market,  although  there  have  been  indications  of  a  general 
improvement.  Discounts  remain  unchanged  as  follows:  3  to 
24  in..  78"^  ;  27  to  30  in.,  70';;;  33  to  36  in.,  65%.  At  these  dis- 
counts, net  prices  are  as  follows: 

PRICE  OF  SEWER   PIPE   PER   FOOT 
Size 


S=ze 

3-in    $0,055 

4-'M     0.055 

5-iii 0  OXS 

6-in 0  OSS 

8-ln 0  1265 

10-!n 0  1S4 

12-in 0  22 

15-ln     0.297 

18-in 0.418 

Flue  i.iDlnK — Condltion.s  are  about  the  same  as  they  were 
a  month  ago,  discounts  being  SO  per  cent,  from  list.  At  this 
rate,  prices  are  as   follows: 

FLin-:   LINING    PRICK    I'lOK    FOOT 


IS-in $0,418 

20-in 0.495 

22-ln 0.66 

24-ln 0.715 

27-ln 1.35 

30-in 1.65 

33-in 2.20 

36-in 2.45 


8ize 

4%xS>/4-ln. 
4VjXl3-ln.  . 

Weight 
In  Lb. 

14.  .  . 

20.  . . 

15 

Price 

per  Ft. 

.  .  .$0.07 

.  .  .    0.0!) 

Size 

S  V.jxl,S-ln  .  . 
13xl3-ln.  .  . 
13xlS-ln.  .  . 
ISxlS-ln.  .  . 

Weight 
in  Lb. 

45. . . 

45.  .. 

57... 

75.  .. 

Price 
per  Ft. 
..  .$0.1S 
.  .  .    0.17 
...    0.24 

SVJxs'/i-ln. 
8'/-.xl3-ln .  . 

IS.  .  . 

28  .  .  . 

.  .  .    0.09 
.  .  .    0.13 

.  .  .    0.40 

HKI\FOI{«'l><i  ^i.VTKHIAI.S 
iiam,  Conerete  llelnrorfinK — huiuiries  are  fur  more  numer- 
ous and  there  Is  a  ptii.Hp.ct  that  much  work  will  come  out. 
The  udvnnce  of  $1  per  ton  announced,  some  time  ago,  for 
Apr.  1  went  Into  effect  raising  the  quotation  to  1.20c.,  Pitts- 
burgh.     Other   prices   are   a.t    follows: 


Mill  Shlptiierita 
l'ltt»burgh 


%-ii\    and    larger...  I  .  15 

%-ln 1.20 

iJ-ln 1.35 

«-in 1.45 

%-ln 1.75 

•rinrn    from    warehouMe   iu( 
extra  chnrg'*. 


WarehiiUHe 
Pittsburgh 

Delivered 

from 

•Warehouse 

New  York 

1.50 
I.B5 
1  .80 

1  .110 

2  .  20 

1.95  to  2.00 
2.00  to  2,05 
2. 15  to  2.20 
2.25  to  2.30 
2.60  to  2. 65 

;     to    ilcH 

Ired 

length    without 

Triangle  Mesh — Prices  continue  steady  and  there  is  a  fair 
inquiry; 

PRICE  PER  100  SQ.FT. 

, Plain  Material ^  , Galvanized > 

Less  Than  Less  Than 

Cross  Sec.                               Car  Lots  Car  Lots 

Style         Area  per         Carload        and  Over  Carload     and  Over 

No.         Ft.  Width            Lots         10,000  Sq.Ft.  Lots     10,000  Sq.Pt 

t4               0.102               $1.00               $1.23  $1.12               $1.34 

5  0.077                 0.80                 0.97  0.89                 1.00 

6  0   058                 0.63                 0.77  0.71                 0.84 
t7               0.041                 0.49                 0.60  0.55                 0.66 

t23  0.170  1.69  2.05  1.88  2.24 

24  0.142  1.46  1.77  1.62  1.93 

25  0.124  1.29  1.57  1.43  1.71 
t26  0.110  1.17  1.42  1.30  1.55 
t27  0.0S5  0.96  1.17  1.07  1.2S 

28  0.066  O.SO  0.97  0.89  1  06 

29  0.049  0.66  0.80  0.73  0.87 

31  0.261  2.49  3.02  2.76  3.29 

32  0.225  2.16  2.62  2.40  2.86 

33  0.196  1.93  2.34  2.14  2.55 

34  0.146  1.48  1.80  1.64  1.96 

35  0.109  1.117  1.42  1.30  1.55 

36  0.075  0.87  1.05  0.97  1.15 
38  0.3«0  3.55  4.30  3.93  4.68 

t39  0.325  3.05  3.70  3.38  4.03 

40  0.283  2.68  3.25  2.97  3.54 

41  0.208  2.05  2.48  2.27  2.70 

42  0.151  1.55  1.88  1.72  2.05 
■f43  0.101  1.10  1.34  1.23  1.46 

IThis  material  is  made  in  regular  widths  of  IS,  22,  26,  30 
34,  42,  46,  50,  54  and  58  in.  Standard  lengths  in  rolls  are 
150.   250.   300  and   600   ft. 

Copper — Lack  of  competition  among  the  large  producing  in- 
terests resulted  in  higher  prices  for  electrolytic.  Another 
cause  for  the  higher  prices  was  the  action  of  the  British  Gov- 
ernment in  taking  over  all  copper  which  it  has  prevented  from 
going  to  Germany.  The  producing  interests  are  asking  ln%c. 
delivered  thirty  days,  while  there  are  few  buyers  at  15i^c. 
Business  from  abroad  has  fallen  off  and  the  domestic  orders 
for  manufactured  material  continue  small.  For  the  first  2" 
days  of  March  exports  from  New  York  amounted  to  25,100 
tons  and  imports  at  Atlantic  ports  only  aggregated  5810  tons. 

Tin — A  marked  advance  in  the  price  of  tin  during  the  past 
month  has  been  brought  about  mainly  by  the  limited  amount 
of  imports.  The  net  gain  after  a  sensational  rise  is  about 
10c.  and  the  present  price  being  around  47I2C.  for  spot  for 
five  ton  lots.  Imports  during  March  amount  to  780  tons  and 
cargoes  afloat  amount  to  2945  tons.  The  market  has  been 
anything  but  steady,  the  price  having  gone  as  high  as  55c.  The 
prospects  now  appear  to  indicate  a  more  liberal  supply  for  the 
United  States  and  consumers  are  inclined  to  buy  in  small 
quantities,  expecting  a  reaction  from  prevailing  high  prices. 

Lead — The  price  for  lead  has  advanced  steadily  and  a  firm 
tone  to  the  market  has  been  evident  from  the  steadiness  mani- 
fested. Spot  was  held  at  4.15c.  New  York  and  4.10c.  East  St. 
Louis  with  a  fair  demand. 

Spelter — The  market  for  a  month  past  has  been  unsettled 
prices  advancing  as  high  as  11  %c.  for  spot.  Reaction  ensued 
and  some  sales  of  50.000  lb.  lots  were  reported  as  low  as  8V4c. 
for  April  delivery.  Single  car  loads  of  spot  are  quoted  at  9\c. 
New  York  and  9%c.  East  St.  Louis. 

Old  Metals — Selling  prices  of  old  metals  are  as  follows: 

Cents  per  Lb 

Copper,  heavy  and  crucible   14.00  to  14.!r> 

Copper,    heavy    and    wire    13.65  to  14.00 

Copper,    light   and    bottoms    12.50  to  12.80 

Heavy  machine  composition    11.50  to  11.80 

Brass,     heavv     9.50  to    9.75 

Brass,  light   7.65  to    8.00 

Clean  brass  turnings   9.40  to    9.70 

Composition     turnings     9.75  to  10.25 

Lead,     heavv     3.80 

Lead,     tea     3.5" 

Zinc,    scrap    6.B0 

MIscellaneouM  Metnls — The  prices  of  various  metals  from 
jobbers'   warehouse.   New   York,  are  as   follows: 

Per  Pound 
Brass  tubes,   iron-pipe  sizes: 

u.   in 1 9  OOc 

%    In.   to  3   In IS  on.' 

3  Vi    in IS.OOr 

4  In IS.OOo 

Brass    rods    17.00c. 

Brass    sheets    1 7.25o 

Solder     35.00c 

Copper    tubes     21.50c. 

Zinc    sheets    14.00  to  14. 50c. 

Copper    sheets     19.75c. 

Pig    tin    (five-ton    lots,    cash) 60.00r 

Bismuth     $3.75  to  $4.00 

»llSCKM,.%NF,OIS 

lliilUvHy  TIeti — No  change  has  occurred  during  the  month 
and  .-diipping  conditions  remain  about  the  same.  Flrst-rliiss 
stundanl  tics  are  (luoted  as  follows:  7x!t-ln.  by  8  ft.  6  In. 
72c.;  6xS   In.  by  8   ft.,   63c.     These  prices   are  f.o.b.  New  York. 

Kubher — Prices  are  somewhat  easier  while  the  demand  Ik 
large.  The  rubber  markets  have  iireseiiteil  many  curious 
pha.ses    during    the    last    few    years,    but    none    of    t)\em    moro 


April 


i-.tir. 
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It  A II.  WAY* 

Nrw  Vork — AoconllUK  <••  pii-Hn  rrportn  pliini)  iirc  bclnit 
iniKir  l>v  till)  Muollityii'  Iron  Cn,  Sunroril,  for  Ihr  •■uiiMtrui-tloii 
o(  u  mllwuy   from  Stiiifoid    l.itkr    lo  TiiIiiiwiih.    N     Y 

Virginia  Now  York.  I'hlla.l.-lplilu  *  NoifolU  U.U.— Thiw 
i-OIII|»>l>y  IM  l>rt'pill'lllK  pIltllH  for  rxtiMlnlVn  llllpl  OVcninlllH  to 
lla  NyHti'in.  M.  W.  I'Icm-imiI.  I'lipo  t'hurlvH  City,  Va.,  Im  DIv. 
KiiKi. 

^  tr«liiln  -Uuciroiil-WllIlM  SoutlHTH  Hy— T.  W.  SImPBon. 
I'^iiKr.  Ik  iiiakliiK  Hurv<-yn  for  tin-  roiiNtructlon  of  n  riillwiiy 
fioiii  llttilfoiil  to  WllllK,  Vii  ,  iihoiit  L*:.  nillvM.  Joliii  L.  ViiukIiiiii, 
Shttwuvlll.',   Vii  .   Ih    I'r.-N.      Notfil    K.-h.    i5. 

\%  rat  VtrKlnln  N'IrKliiliiii  Uy.-  -Hldn  will  Hoon  bo  ro- 
i-olvrd  liy  thi»  I'oiiipiiny  for  lli.<  oonntructlon  of  a  nillway 
(roiii  Stoiu<  foal,  \V.  Va,.  to  .Sloin-  foal  Crock,  about  six  lullcH. 
II     I'.i  ndlioni.    Norfolk,    Va..    In   Ch.    KiiKr. 

\\  .•«!  ^  IrKlnIn-  -WoHt  Kork  K.ll. — Thl»  conipaiiy  Is  liolnn 
;.:oil  to  loiiMtnii't  a  railway  from  l''alrinuiit,  \V.  Va.,  to 
^hU  and  C.raflon,  \V.  Va  ,  alioiit  IS  nillcM.  .Sfott  C. 
,...,,,  .1     A.  Jamison  ami   M     A.    Kl.'lfhcr  ai-<>  IntoroNti-il. 

Xorlk  r«rontm — Avory  Northwi-Ntcrn  Uy. —  I'rfUmlnnry 
work  will  .toon  l>r  .Mtarli-il  l>v  this  rompany  on  the-  conntruo- 
llon  of  11.1  propo.Mfil  railway  from  I'MKvmoiit  to  .N'fwlantl.  N.  C 
I".  M.  llrow  n,  .\. wlaml,  la  l're».  untl  W.  \V.  Uiirlior,  KdKoniont, 
la  Mur       Nol.il    Mar.    IS. 

>iortli  Cnrolinn — Carolina  &  Nortlnvostern  Ry. — AcconllnK 
lo  nroiiii  ri'port.M  tlilN  rompany  oontomiilatea  the  linprovement 
nn«l  fxtonslon  of  Us  lines  from  Nowton,  N.  C.  J.  W.  Fletcher, 
Ir,   Chostor.   S.   C,   Is    Koadway    Siijit. 

North  Cnmlliin — IJraliam  County  U.U.— K.  riillbrlck.  Cor- 
ila.  lia.s  liot-n  r.-talnt'tl  as  consultlnK  cnninpi-r  for  the 
u-tioii  of  the  proposi'il  railway  from  Amlrews  to  Kob- 
.    lU'.   N.    C. 

tirtirwln— lU'llla  Southern  H.H. — This  conu>any  Is  making 
Kurvpys  for  the  extension  of  its  line  to  Macon.  Ga.  The 
I'onipuny  now  operates  a  line  from  Nashville  to  llochelle 
ind  Is  eonstructInK  a  line  from  Itocbelle  to  Pope  City.  U.  C 
^nilth.  Ocilla,   Is  tJen.    Mur.      Noted    l»ec.    2i    anil    Mar.    11. 

(irorKln — Oemulnee   Valley   Uy. — I'rellniinary   arrangements 

■  .  injc  niiide   and   work   will    soon    be   started    by   this   com- 

.111   the   construct  ion   of  the   jn  oposed   railway    from   .lack- 

:.',  C.a.,  to  I..uinl><r  City.  C.a..  about  :;0  inil«--s.     J.  C.  Work. 

.  r  City,  is  Ch.  Ennr.      Noted  Mar.    i. 

Alabnmn — The  construction  of  a  IS-mlle  railway  from 
ruscaloosa,  Ala.,  to  the  timber  lands,  is  contemplated  by  Pox 
Kender.son.  Troy.  Ala.,  and  associates. 

^'.Vlabnnm — The  Tidewater  .Securities  Corporation  has 
iwarded  a  contract  to  .1.  N.  CILUKS  »L-  SON,  Brewtoii,  Ala.,  for 
;he  construction  of  a  railway  from  Alabama  Port  to  Cedar 
Point,  Ala. 

WlMconnln — Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry. — 
rhe  construction  of  an  extension  from  Presser  Junction  to 
Vew  Itichmond,  Wis.,  is  contemplated  by  this  company.  C.  N. 
Kalk.   Minneapolis,   Minn.,    is   Ch.    lOngr. 

'Wyonilnir — Beaver  Hills  Coal  Co. — Plans  are  being  con- 
sidered by  this  company  for  the  construction  of  a  10-mile 
■ailway  from  Sheridan,  AVyo.,  to  its  mines. 

Montana — Keating  Gold  MininK  Co. — According  to  press 
■eports  this  company  will  construct  a  railway  from  Toston 
o    Kadersburg.    iloiit.,    about    14    miles. 

Texas — J.  Shelby.  Kl  I'aso.  Tex.,  is  reported  interested  in 
he  construction  of  ;i  2s-mile  railway  from  Sierra  Blanca, 
rex.,  to   the   coal   fields. 

KI.Kfl'KK     It  \II,\\    \^  S 

»w  nrltain.  Conn The   llaitt'ord,   New   Britain   &  Meriden 

fly.  Co.   has  applied   to   the   Council   for   a   franchise   to   extend 
ts  lines  by   another  route   to  New   Britain. 

New  Britain,  Conn. — The  New  Britain.  Ki-nsington  &  Meri- 
len  Ry.  Co.  is  making  arrangements  to  complete  the  con- 
itruction  of  its  electric  railway  from  Meriden  to  New  Britain. 
S.  A.  Moore,  New  Britain,  is  I'res. 

UalTalo.  >.  Y. — The  International  Ry.  Co.  contemplates  the 
■xtension  of  its  line  on  South  Park  Ave.  to  the  south  city  line. 
I.  C.  Sheldon,   Buffalo,   is  I'ur.   Agt. 

Mt.  Vernon,  X.  Y. — The  Council  has  granted  a  franchise 
o  the  Westchester  Electric  Ry.  Co.  for  the  extension  of  its 
■forth  Pelham-Mt.  Vernon  line  from  the  North  Pelham  village 
ine  to  Union  Corners.  East  Chester.  William  B.  Wheeler, 
H9  South   Fifth   Ave.,   Mt.   Vernon,   is  Supt. 

Watertown,  X.  Y. — Plans  are  being  prepared  by  the  Black 
Hiver  Traction  Co.  for  an  expenditure  of  $15,000  for  the  im- 
)rovemHnt  of  its  lines  in  Wat.rtown.  L.  .Schwerzmann, 
Yatertown,  is  Gen.  Mgr.  and  Pur.  Agt. 

Jemey  City.  X.  J. — The  State  Senate,  Mar.  23,  passed  the 
>ill  providing  for  the  construction  of  a  belt  railway  by  the 
:lty  to  connect  the  railroad  trunk  lines. 

Trenton.  X.  J. — Plans  are  being  prepared  by  the  Trtnton  & 
klcrcer  Countv  Traction  Co.  for  the  extension  of  its  North 
)lden  Ave.  division  from  Kast  State  St.  to  North  Clinton  Ave. 
.Villiam  H.  Hitchcock,  Trenton,  is  Gen.   Mgr. 

rittubnrKh.  Penn. — The  Pittsburgh  Rys.  Co.  contemplates 
louble-tracking  its  Beichview  line  to  Mt.  Lebanon.  P.  N. 
lones.    Pittsburgh,    is   Gen.    Mgr. 

Miami.  Fla. — The  Miami  Traction  Co.  is  considering  plans 
or  the  construction  of  an  electric  railway  on  the  Southside 
n  Miami.     B.   B.  Tatum,  Miami,  is  Pres. 

L,oalKvllle.  Ky. — The  Louisville  Ry.  Co.  has  purchased  a 
ranchise  to  construct  a  double-track  electric  railway  from 
he  terminus  of  Its  Chestnut  St.  line  to  .Shawnee  Park,  about 
wo   miles.      W.   H.   McCIure.    Louisville,    is   Pur.    Agt. 

l.ndloTr.  Ky. — The  South  Covington  &  Cincinnati  St.  Ry. 
lo.  has  been  granted  a  franchise  for  the  construction  of  an 
•lectric  railway  in  Ludlow. 

Clereland.  Ohio — The  City  Council  has  granted  a  franchise 
o  the  Cleveland  Short  Line  for  an  extension  of  Its  railway  in 
""levfland. 


Jrnrrrnon.   Ohio      Tl hardon,   Jnfreriton   A   Mi-advllle    Inter- 

III  ban  lt\  <'■■  In  mailing  pr<-llmliiat  y  mi  i  iingeiiieiilH  Icii  th<* 
I  liiinliK  lliin  of  |(H  propimi'd  ilerlrlc  railway  lo  coiinii't  Char- 
don,  llaiMpton,  Itiick  Crook  ami  JurferHon,  about  30  mlloa. 
Noted    Feb.    ^.tl,    I  111  I. 

Anicwia,  ln<l.- -Tho  Ht.  JoNi-ph  Vallny  Uy.  Co.  hnH  a|iplleil 
for  a  I'liail'-r  to  ciMiNtruct  un  oli-etric  rullway  from  Angola, 
Ind.,  lo  Tol.  <lo,  Ohio, 

Hrnton.  III.-  The  Houlhurn  Illlnolii  St  8t.  Louia  Ry.  Co.  In 
iiiaUliiK  pi  •llinlnai  y  urratigeini'iitM  for  the  loiiHtrtictlon  of  an 
I'leilili-  railway  lo  connect  Kenton,  W<mI  Frankfort,  Warren, 
Marlon   and  .lohtiHtoM   City.      \V.    II.   Sclinti    Ih   Pres. 

Dntitlllr,  III.-  The  ri-HldenlH  of  Oaklawn.  a  mibiirb  of  l)an- 
vlll.  ,  have  pelltloni'd  the  Kanvllle  Ht.  Uy.  &  Liglit  Co.  to  ex- 
t. ml  llH  Un.'  from  Junction  Ave.  t<i  Illlnold  St.  H.  ./.  Vance. 
IVnila.    Ih    Plir.    AkI. 

.Iiillet,  III.  -I'lanH  are  being  connlilered  by  the  Chicago  & 
.loll.  I  KliMirIc  Uv.  Co,  for  llu-  .xlenHlon  of  ItH  lino  to  Thelleru 
Park.      J.    It.    lilackball.   Joll.l,   Ih  G.ii.    .Mgr. 

KanMnM  «lly.  Mo.  The  .Metropolitan  St.  Ry.  Co.  In  making 
airaiigemeiils  lo  Hiart  work  on  Ihe  reconslriietlon  of  ItH  IraokH 
on    Walnut   SI.      A.    10.   Harvey.    KanHas  City,   Is  Ch.    lOngr. 

Srdiilln,  Mo.— PlariM  are  bi-Ing  p'ejjared  by  the  City  Light 
i^-  Traction  Co.  for  the  oxtenHlon  am'  Improvement  of  its  lincH 
in   S.d.illa.      Henry    I ).    Frii.  aiilT.   Sedalla.    Ih   Gen.    Mgr. 

llouMton,  Te». — The  Beaumont,  Lll  crty  &  Houston  Traction 
Co.  plans  to  .start  work  soon  on  Ihe  lonstructioii  of  Its  r>ro- 
poHed  electric  rallw.iy  from  Houston  lo  Richmond.  Edward 
Kennedy    Ih    Pr.'S.      Noted    .Ma"-.    2t,. 

Snn  .Vntonio,  Tex. — The  ,';in  Antonlo-AuHtin  Interurb.an 
Ry.  Co.  has  revived  its  plans  /or  conslrnctlng  an  Interiirb.in 
i-lectric  railway  from  S;in  .\ntoilo  to  Austin,  about  85  miles. 
Thi"  work  of  surveying  the  route  and  se<-urlng  the  right-of- 
way  for  the  projiosed  road  will  be  resumed  soon,  it  is  stated. 
Noted    Aug.    21.    1913,   and   Aug.    13,    1914. 

Sutherlln.  Ore. — Plans  for  the  construction  of  an  electric 
railway  to  connect  .Sutherlin,  and  Umpqua,  about  14  miles,  are 
under  coiisidiratiiiii. 

Ilrnntford.  Ont. — -The  City  Council  has  a.nproved  plans  of 
the  Brantfoid  Municipal  Uy.  Co.  for  the  extension  of  its  lines 
to  form  a  loop  at   Eagle   PI.      Noted   Nov.   5. 

I.rthlirldge,  Altn. — The  City  Council  Is  considering  the  ex- 
tension of  the  Lethbridge  Municipal  Rv.  to  Hardleville.  L.  E. 
Goelllncht,    Lethbridge,    is   Ch.    Engr. 

Xew  AVeMtmlnlNtor,  B.  C. — Preliminary  arrangements  are 
being  made  by  the  British  Columbia  Electric  Ry.  Co.  to  start 
work  on  the  construction  of  an  electric  railway  on  Front  .St. 
E.  Sterling,  New   Westminster,   is  Supt. 

I.lfiHT,  HF,.\T  A\D  I'OAVER 

+'\Vntorl>ury,  Conn. — The  Board  of  Education  has  awarded 
the  contract  for  heating,  ventilating  and  mechanical  equip- 
ment for  the  Clark  School  to  the  M.  J.  DALY  &  SONS  CO..  5.53 
Bank  St.,  Waterburv,  at  $18,996.  The  contract  for  the  plumb- 
ing was  awarded  to  the  B.\RLOW  BROS.  CO.,  63  Grand  St.,  at 
$4490.      Noted   Mar.    11. 

New  York,  N.  V. —  (Borough  of  Manhattan)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  Apr.  5.  bv  C.  B.  J.  Snyder,  .Supt. 
of  School  Bldgs.,  Park  Ave.  and  .59th  St..  Borough  of  Man- 
hattan, for  heating  and  ventilating  apparatus  and  tempera- 
ture regulation  in  new  Public  School  5.5.  St.  Paul's  PI.,  between 
Park  and   Washington  Ave.,    Borough  of  Bronx. 

Xew  York,  X'.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  until  noon,  Apr.  2.  bv  the  Board  of  Trus- 
tees. Bellevue  and  Allied  Hospitals.  415  East  26th  St..  for  all 
lighting  fixtures  in  Pavilions  "I"  and  "K"  of  the  new  Bellevue 
Hospital.      John    W.    Brannan.    M.D.,    is   Pres.    Bd.    of   Trustees. 

Clinton,  X.  J. — Bids  will  be  received  until  2  p.m..  Apr.  9, 
by  the  Board  of  Managers  of  the  State  Reformatory  for 
Women  for  the  construction  of  an  electric  transmission  line. 
Plans  on  file  with  the  Commissioner  of  Charities,  State  House, 
Trenton. 

Hohoken,  X.  J. — It  is  reported  that  the  City  Council  con- 
templates the  installation  of  a  municipal  electric-light  pl.int 
to  cost   about    $50,000.      James  H.   Londrigan   is  City  Clk. 

HaterHon.  X.  J. — David  G.  Smith.  Comr.  of  the  Bd.  of  Edu- 
cation, has  recommended  the  installation  of  an  electric-light 
and  power  plant  in  the  High  School  having  the  capacitv  to 
furnish  electrical  service  to  the  High  School.  School  No.'  23. 
the  Court  House  and  the  Federal  Building.  The  estimated  cost 
is  $4600. 

Allentown,  Penn. — It  is  reported  tliat  the  Lehigh  Valley 
Light  &  Power  Co.  will  shortly  extend  its  transmission  lines 
to  Schnecksville  and  Neffs,  about  12  miles.  A.  H.  S.  Cantlin  is 
Vice-Pres.   and  Mgr.   of  tlie   company. 

Philadelphia,  Penn. — The  Harrison  Bros.  Co.,  3500  Grays 
Ferry  Rd.,  I'hiladelpliia.  m.inufacturer  of  paints,  white  lead 
and  chemicals,  will  build  a  one-story,  47x57-ft.  power  plant 
to    cost    about    $15,000. 

+Baltimore.  Mil. — The  Board  of  Awards  has  awarded  the 
contract  for  the  iiist.allation  of  a  new  turbine  of  500-kw.  ca- 
pacitv in  the  high-pressure  pumping  station  on  South  St.  to 
RICHARD  MORTON,  S20  Equitable  Bldg.  The  new  equipment 
is  for  the  purpose  of  furnishing  electric  lights  for  the  City 
Hall,  the  Court  House  and  other  municipal  buildings.  Noted 
Mar.   4. 

Cary,  X.  C. — It  is  reported  that  the  City  Council  has  author- 
ized the  issue  of  not  more  than  $20,000  in  bonds  for  the  pur- 
pose of  installing  a  municipal  electric-light  plant. 

Morganton.  X.  C. — According  to  press  reports,  plans  have 
been  completed  for  the  construction  of  a  dam  and  power 
house  on  the  Catawba  River  to  develop  6000  hp.  and  a  plant 
on  the  Henry  River  to  develop  40O0  hp.  The  energy  gen- 
erated at  these  plants  will  be  transmitted  to  Morganton, 
Drexel,  Connellys  Springs  and  Valdese.      H.  L.  Millner  is   Engr. 

+Kentwood.  I.a. — .A  contract  has  been  awarded  to  the 
BROOKS-SCANLON  CO.  for  lighting  the  town  with  electricity. 
I'lans  are  being  considered  for  the  installation  of  a  new  plant. 
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Greenfield,  Ind. — Bids  will  be  received  until  Apr.  7  by  the 
City  Clerk  for  one  engine  or  turbine  and  a  directly  connected 
180-kw.  alternating-current  generator,  exciter  and  switch- 
board for  the  municipal  electric-light  plant.  E.  C.  Wolfe  is 
Supt.   of  the   plant. 

Hartford,  Mich. — It  is  reported  that  the  Hartford  Light  & 
Power  Co.  has  been  organized  to  take  over  the  plant  and 
property  of  the  Anderson  Bros.  The  company  contemplates 
installing  a  new  generator  and  making  other  improvements 
this  spring. 

Lapeer,  Mich. — The  City  Council  will  call  an  election  to 
vote  on  the  question  of  issuing  $20,000  in  bonds  for  the  pur- 
pose of  installing  a  municipal  electric-light  plant. 

VVatMeka.  111. — At  the  coming  cit.v  election  in  April,  the 
citizens  will  be  asked  to  vote  on  the  question  of  establishing 
a  municipal  electric-light  plant. 

Beloit,  Win. — The  Beloit  Water,  Gas  &  Electric  Co.  has 
been  authorized  by  the  Wisconsin  Commission  to  issue  $100,- 
000  in  bonds,  the  proceeds  of  which  will  be  used  for  extend- 
ing and  improving  its  system.  R.  G.  Krumrey,  Beloit,  is  Gen. 
Supt. 

Green  Bay.  AVls.- — It  is  reported  that  the  Wisconsin  Public 
Servici  Co.  contemplates  the  construction  of  a  h.vdro-electric 
plant  at  Johnson  Falls  above  Green  Bar  during  the  coming 
year.  The  estimated  cost  is  $300,000.  C.  A.  Ewing,  Green 
Bay,  is  Ch.  Engr. 

Waukoiha,  Wlx.  —  It  is  reported  that  H.  H.  Hayford, 
Supt.  of  Water  Wks.,  will  ask  the  City  Council  for  an  ap- 
propriation of  $15,000  for  the  purpose  of  installing  an  elec- 
tric-light   plant   in   connection   with    the   water-works   system. 

Irnln,  lona — It  is  reported  that  plans  are  almost  completed 
for  the  construction  of  electric  transmission  lines  in  Irwin  to 
cost  about  $6000.  Bruce.  Standeven  &  Boynton.  430  Bee  Bldg., 
Omaha,   Xeb.,    is   Engr. 

Crookston.  Minn. — The  City  Council  is  considering  the  es- 
tablishment of  a  municipal  electric-light  plant.  The  30-year 
franchise  of  the  local  company  has  expired,  and  the  city  may 
purchase  the  plant  or  renew  the  franchise  for  another  30 
years. 

.\iithon}r,  Kan. — The  Anthony  Ice  &  Salt  Co.  has  applied  for 
a  franchise  to  install  and  operate  an  electric-light  plant  in 
Anthony.     Alfred  E.  Uent  is  Mgr. 

+O8atvatonile,  Kan. — The  City  Council  has  awarded  con- 
tracts for  additions  to  the  municipal  power  plant  as  follows: 
Power  House,  pipe  line  and  filter  building.  CONNOR  CON- 
STRTCTIOX  CO.,  Kansas  Citv,  Kan.;  boilers,  MERKLE-HINES 
MACHINKFIY  CO.:  pumps.  HENRY  R.  WORTHIXflTOX:  en- 
gine, H.\nLRY-Hl'D.SOX  CO..  for  a  McInto.-Jh-.Seymour  engine: 
motors.  WRSTIXGHOUSE  ELECTRIC  &  MFG.  CO.  The  pumps 
will  be  changed  from  steam-  to  motor-driven,  and  the  oil  en- 
gines will  gradually  be  replaced  by  steam  engines.  Noted 
Mar.   4. 

Pratt,  Kan. — (Oflficial) — Bids  will  be  received  until  1  p.m., 
Apr.  20.  bv  M.  P.  Jones,  City  Clk.,  for  the  construction  of  an 
electric-light  and  power  plant.  The  work  includes  building 
the  power  house,  160-  and  240-hp.  engines,  two  oil-burning 
boilers,  condensers,  alternators,  regulator,  4-paneI  switch- 
board transformers,  etc.  E.  T.  Archer  &  Co.,  New  England 
Bldg.,  Kansas  City,  Mo.,  is  Engr. 

Broken  Bonr,  !Veb. — An  election  will  be  held  Apr.  9  to  vote 
on  the  question  of  issuing  $10,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  installation  of  a  municipal  elec- 
tric-light plant. 

Cerenco.  Neb. — A  special  election  will  be  held  Apr.  6  to 
vote  on  the  question  of  issuing  $5000  In  bonds  to  be  used  for 
the    installation    of    a    municipal    electric-light    plant. 

Dundee,  Neb. — (Omcial) — A  special  election  will  be  held 
Apr  17  at  which  the  citizens  will  vote  on  the  question  of 
issuing  $35,000  in  bonds  to  be  used  for  installing  a  system 
of  street  lights.  The  King  Rohrbough  Co.,  316  McCague  Bldg., 
Omaha,   is  Engr. 

DiibniH.  Wyo. — It  is  reported  that  the  Lander  Electric 
Light  .v.-  I'ower  Co.,  Lander,  contemplates  the  installation  of 
an  electric  generating  station  and  distribution  system  in  the 
town  of  Dubois.  E.  D.  Edwards,  I^ander,  is  Secy,  and  Treas. 
of  the  I^ander  Electric  Light  &  I'ower  Co. 

+Deen\Tater,  Mo. — The  city  has  awarded  the  contract  for 
the  <<.nstru(tion  of  an  electric-light  plant  to  the  INT>ITSTRIAL 
IRON  WORK.S.  Clinton,  Mo.,  at  $7092.  and  to  the  BE.'^SKMKR 
GAS  K.N'GINE  CO.,  Grove  Citv.  Penn..  at  $2430.  for  furnishing 
a  50-hp.  oil  engine.  J.  P.  Davis,  Windsor.  Mo.,  is  Consult. 
Engr.      Bids  were   received   .Mar.   6.     Noted    .Mar.   4. 

IVewport.  Ark. — It  Is  reported  that  the  ArKansaa  Power  Co., 
Arkadefphla,  has  recently  purchased  the  proi>erty  of  the  Co- 
operative Electric  Light  Co.  Improvement.s,  costing  from  $20,- 
000  to  $25,000,  are  contemplated.  W.  C.  Maguire,  Arkadelphln. 
Is  Mgr.  and  Supt.  of  the  Arkansas  Power  Co. 

stnttKnrt.  Ark. — See  Item  under  "Water  Supply-Irriga- 
tion/' 

MfintnKue,  Te». — A  company  la  being  organized  for  the  pur- 
pose of  establishing  an  electrlc-llght  plant  In  Montague.  W. 
A.    Parker,    Dallas,    la   Intereated. 

Pale-tine,  Tem.— 11  Is  reported  that  the  Texaa  Power  & 
Light  Co.  haa  had  plana  prepared  for  a  new  electrlc-llght  nn.l 
l.ower  plant  at  thla  place  to  cost  about  $83,000.  C.  A.  Miirtln, 
l-aleatlnc,  la  local  Mgr. 

Victoria.  Tem. — Tt  la  reported  that  the  City  Council  plans  to 
Install  a  municipal  electrlc-llght  plant  at  n  cost  of  about  $40,- 
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i'riiiiroveniiMit  of  the  lo<wir  electrlc-llght  nliint  will  bo  aubmlttt'd 
to  the  voters  The  town  U  alao  conaldorlng  tiikliig  over  the 
water-works   ayatem. 

l.ordaliurK.  IV.  M.— The  Lordaburg  Wntflr.  tee  &  Electric  Co. 
la  conaldorlng  the  Inatallntlon  oT  new  rqiilimieiil  In  lh#.  elec- 
trlc-llght pIiiMt  It  la  nlao  developing  nddltloniil  wiiler  aup- 
ply   for   the   town.      It.    K.   f'ainnroii   fa   Mgr 


Battle  Mountain.  Xev. — It  is  reported  that  a  power  plant 
will  be  established  at  this  place  by  H.  R.  Lemaine,  H.  C. 
Christensen    and    St.    Clair    Moore. 

EUen.iburg.  Wash. — Bids  will  be  received  until  Apr.  5  by 
Reuben  Crimp,  Citv  Clk.,  ior  the  construction  of  an  auxiliary 
to  the  municipal  power  plant.  The  work  includes  the  con- 
struction of  the  building,  all  concrete  work,  forebays,  spill- 
ways excavation,  tailrace  and  basin,  a  100-ft.  concrete  chim- 
ney and  the  installation  of  a  1000-kw.  turbine,  325-hp.  boiler, 
sw"itchboard  barometric  condenser  and  feed  water  pump.  The 
estimated  total  cost  of  the  work  is  from  $oO,000  to  $bO,000. 
Xoted  Feb.   25. 

Seattle,  Wash. — The  Citv  Utilities  Committee  of  the  City 
Council  has  recommended  the  appropriation  of  $23,000  for  the 
installation  of  an  additional  boiler  in  the  Lake  Union  auxiliary 
steam  plant  of  the  municipal  power  plant  to  increase  the  out- 
put to  a  maximum  of  10,000  kw. 

Martinez,  Calif. — The  Contra  Costa  Gas  Co.  plans  to  install 
a  pressure  station  and  distributing  system  at  Martinez  to  cost 
about  $26,400.  S.  Waldo  Coleman  is  Pres.  and  Gen.  Mgr.  of 
the   company. 

San  Francisco.  Calif. — The  Trustees  of  Leland  Stanford 
University  have  authorized  the  construction  of  an  addition  to 
the  power  house  at  Webster  St.  and  Clay  Ave.  The  estimated 
cost   is   $20,000. 

Toronto,  Ont. — It  is  reported  that  the  Toronto  Electric  Com- 
mission will  soon  begin  the  construction  of  a  new  transformer 
house  on  Sterling  Rd. 

BRIDGES 

Enosburs  Falla,  Vt. — Press  reports  state  that  the  Selectmen 
have  decided  to  build  a  concrete  bridge,  costing  about  $9000, 
to  replace  the  present  wooden  structure  across  the  Missisquoi 
River  in  this  village. 

New  Haven,  Conn. — Press  reports  state  that  the  Board  of 
Aldermen  has  authorized  an  issue  of  bonds  for  the  construc- 
tion of  a  $250,000  bridge  over  the  Quinnipiac  River  in  the 
City  of  New  Haven.  The  bridge  will  be  650  ft.  long  and  66  ft. 
wide.  Construction  work  will  be  begun  some  time  in  May. 
F.    L.    Ford    is   City   Engr. 

South  Manchester,  Conn.— (Official)— We  are  advised  by 
J.  Frank  Bowen,  Supt.  of  Streets  and  Bridges  of  the  Town 
of  Manchester,  that  no  official  orders  have  as  yet  been  issued 
for  the  construction  of  a  concrete  bridge  on  Bissell  St.  Xoted 
Mar.  IS. 

BliKabeth.  N.  J. — It  is  reported  that  the  Board  of  Chosen 
Freeholders  of  Union  County  will  have  plans  prepared  by  the 
Strauss  Bascule  Bridge  Co.,  Chicago,  111.,  for  a  trunnion  type 
lift  bridge  over  the  Elizabeth  River  at  Baltic  St..  Elizabeth. 
Jacob  L.  Bauer  is  County  Engr.     Noted  May  14,  1914. 

Jer.sev  City,  N.  J. — Bids  will  be  received  until  3  p.m.,  Apr.  8, 
by  the  Board  of  Chosen  Freeholders  of  Hudson  County  for 
repairing  the  pavement  and  painting  the  14th  St.  Viaduct. 

■fTrenton,  N.  J. —  (Official) — The  Board  of  Chosen  Freehold- 
ers of  Mercer  Countv  has  awarded  the  contract  for  the  con- 
struction of  a  reinforced-concrete  bridge  over  .Sanhican  Creek 
at  Lee  Ave  to  WILLIAM  F.  McGOVERN,  Trenton,  at  $9916. 
Other  bidders  were:  S.  J.  Brown,  Trenton,  $99S0;  Whitaker  & 
Diehl,  Harrisburg,  Penn.,  $10,156;  Seeds  &  Durham,  I'hiladel- 
phia,  $10,500:  Ginder  Construction  Co.,  $10,743.  Bids  were 
opened  Mar.  23.  Noted  July  2,  Sept.  17.  Dec.  31,  1914:  Mar.  11, 
1915. 

Stuart,    Va (Offlcial)^Bids    will    be    received    until    noon, 

Apr.  5,  bv  the  Clerk  of  the  Circuit  Court  of  Patrick  County 
for  the  construction  of  a  100-ft.  steel  bridge  across  the  Mayo 
River.     G.  P.  Coleman,  Richmond,  is  State  Highway  Conir. 

Hanger,  >V.  Vn. — The  Lincoln  County  Court,  Hamliri,  is  hav- 
ing plans  prepared  by  Oliver  &  Maupin,  Huntington.  W.  Va., 
for  a  new  steel  bridge  over  the  Guyan  River  at  Ranger.  The 
engineers    will    also    supervise    the    construction. 

Smithfleld,  W.  Va. — Bids  will  be  received  until  Apr.  6  by 
the  Wetzel  County  Court,  New  Martinsville,  for  the  construc- 
tion of  a  steel  or  concrete  bridge  with  concrete  floor  across 
Fallen  Timber  Run,  about  one  mile  from  Smithfleld.  S.  Myers 
is  Clk.  of  County  Court. 

(ioNlien,  .\ln. — Bids  will  be  received  until  Apr.  21  by  the 
Hoard  of  Commissioners  of  Pike  County,  Troy,  for  the  con- 
struction of  a  reinforced-concrete  bridge  over  the  Conecuh 
River  at  .Smiley's  Crossing  near  Goshen.  W.  S.  Keller,  Mont- 
gomery,  is  State  Highway  Engr. 

Tupelo.  Miss. — Bids  will  be  received  until  Apr.  5  by  the 
Commissioners  of  Lee  County  for  one  car  steel  I-beams  and 
channels,  and  for  furnislUng  and  erecting  a  60-ft,  steel  bridge. 
L.    G.    Smith,    Tupelo,    is    Kngr. 

Kaahvlllr,  Tenn. —  It  is  reported  that  Davidson  County  will 
issue  $250.(100  in  bonds  to  be  used  for  the  construction  of  a 
bridge  over   the  Cumberland  River. 

Cleveland,  Ohio — (Official) — Bids  will  be  received  until  10 
a.m.,  .\i>i-.  17.  by  the  Board  of  Commissioners  of  Cuyahoga 
Countv  for  the  construction  of  a  reinforced-concrete  beam 
bridge.    Report    No.   3353.      E.  G.   Krause   Is  Clk,  of  the   Bd. 

Hamilton,  Ohio — Bids  will  be  received  until  Apr.  17  by  the 
Board  of  ('(uninlssionera  of  Butler  County  for  the  construction 
iif  a  steel  or  reinforced-concrete  bridge  over  the  Miami  River 
at  Woodsdnle.  The  estimated  cost  is  $85,000.  Fred  M.  Ilam- 
mirle    Is    Countv    Surv.      Noted    Feb.    25    and    Mar.    11. 

•fHelotovlllr,    Ohio — It    Is    reported    that    the   Chesapeake   & 

Ohio  Uv.  has  awarded  all  contracts  for  the  construction  of  Its 
liildite  over  the  Ohio  Hlver  from  SclotovlIIc  and  Portsmouth. 
Ohio,  to  South  Portsmouth,  Ky.  The  contracts  for  the  .suh- 
Mtiucture  Mild  superstruc'turo  were  awarded  to  the  DK.W'O 
CONTRACTING  CO.,  Pittsburgh,  and  the  McCLlNTTC-M  AU- 
HIIALL  CD..  IMItsburgh,  respectively.  The  structure  will  have 
two  spans  of  775  ft.  each  and  approaches  of  1900  ft.  The 
eMtliiwited  cost  Is  $1,500,000.  Noted  Jan.  29,  Julv  23  and  Nov. 
19.    1911. 

Iloouvllle.  Ind.— (Omelal)— Bids  \.1II  be  received  until  2 
p.m.,  Apr.  7,  by  the  Hoard  of  (''ommlssloners  of  Warrick 
Countv  for  the  conHtructlon  of  three  bridges.  The  estimated 
total  coat  Is  ISOOO.  Gaines  M  Mass  Is  Countv  Aiidr.  Noted 
Mar.    IH 
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4'wuvrriM*.  Inil.-  'I'lio  lloitril  of  ('(iiniiilHtiloiiorH  rif  Mlitliil 
(•iilinlj.  I'lTU.  will  Hoiin  iKlvttrtlMo  for  IiIiIn  for  Iho  coiihIiuc- 
tloii  of  II  IiiIiIkc  Mciir  Coiiviuhx.  TIii<  tiHtlinittnil  i-imt  Ih  $7000. 
Allt'rniid'  1>I(1H  will  111)  ri'ci'lvi-il  for  I'lthi-r  ii  hIim-I  or  roln- 
foii'oil-ioncri'tK  Htriii'turo.  K.  J.  MrlOlhiwiv,  I'l-rii,  In  County 
Auilr. 

I>ii)loii.  Iiiil.— Th«  I'oiiiily  Coiiiii-ll  of  'ri|>|iiM'iMioi<  Coiinly,  I-n 
Kiiyollf.  luiH  iiiiuIk  an  iippi  <i|irliitloii  of  }'|IIOO  for  tli«  coMHtrlic- 
lloii  of  a  HliM>l  or  ri'liifori-i<il-<'oii<'i'oti<  IhIiIki'  »I  SyiMiiMori- 
CroHHiiiK    mill-    I'MVlon.      I'laim   aro   not   yot   roniplctuil.      (I.    \V. 


CroHHiiiK    mill-    I'MVion. 
Hnxtor  l»  County   Auilr. 


KvanM\lllr.  lull.  IIIiIm  will  lio  rocolvoil  iinlll  10  a.m.,  Apr.  !l, 
by  till'  Hoaril  of  ConinilMHtonrrH  of  V'anilcrburK  County  for 
Iho  oouHlriU'tlon  of  a  nuinlior  of  ri-lnforciMl-concrclo  and  hIi-i'I 
brIilKt'H  ^vl(ll  concroto  abiilnicnlH.     C.   I'.   Ili-artI  Ih  County   Auilr. 

Hniiiniiinil.  Inil.  lUil.s  will  lie  rin'rlvoil  until  10  a.m.,  Apr.  r>, 
bv  Iho  Hoard  of  rubllc  Works  for  tin-  .-onjitructlon  of  a  i-on- 
cfcti>  brldm',  Ini'ludliiK  .luliHtructuro  and  Hupi'mtruoturi-,  over 
tlio  laK'oon  In  lluirl.Mon  Park.  I'rtor  .1.  l<\onH  Is  City  Knur. 
Jai-oh    S>liroi>lcr    1m   a    niombor    of    the    Hd.    of    I'uli.    WkH. 

4>liiillniin|iollH.  Inil. —  (Oillrlan  Tlio  Hoard  of  <^oininl.sHlon- 
or»  of  Marlon  Co\intv  hji.s  awardod  tlif  contract  for  the  con- 
Htructlon  of  n  lirl.iKO  over  l.lttic  Kaulo  Crook  on  tlio  Craw- 
ford.Mvlllo  ltd.  In  Wavno  Town.slilp,  to  the  CKNTIIAI-  STATICS 
HKinc.K  CO.,   Indianapolis,   at   $.-.3'.l.^.      Nolo.l   .Mar.   IS. 

Ilrnton    llnrbor.    MIoh Itlds    will    l>o    loc.lvid    until    Apr.    7 

bv  1!.  C.  Spanldhm:.  Clfv  Clk..  for  the  construction  of  a  rcin- 
forccd-concri'tc    bridge    at    Crystal    Sprin>;s    Ccnietory. 

JarkMiiii.  MIoh.  (Olllclal)  — nids  will  bi>  rocolvod  \intll  Apr. 
6  bv  tho  Citv  Conunlssloners  for  the  constriiclion  of  a  bridge 
over  tho  Crand  Ulvor  at  Mechanic  St.  A.  W.  I>.  Hall  Is 
City  Entrr.     Notod   Mar.   4. 

nioomlnKtoii.  III.— (illllclan— nids  will  bo  rocolvod  until  1 
p.m..  Apr.  .•!.  bv  n.  O.  ICdwnrds,  Supt.  of  Highways  of  McLean 
County,  for  the  construction  of  a  stool  bildK:«  on  concrete 
nbutniei\ts  between  Uutlodne  Township.  IleWltt  County,  and 
Kmpiro  Township,  Mcl.oan  Countv.  The  estimated  cost  is 
HB.^O. 

^rontlno.  III. —  (Oillcian — Tho  Ilinhway  Commission  of 
Livingston  Countv  has  awarded  tho  contract  for  the  Youn^r 
rtrldne  In  Pontiac  Township  to  .lOSlCl'H  KLIOIN  at  $7474. 
There  were  Ifi  bids  in  all.  ranKinp  from  that  of  the  successful 
contractor  to  one  of  $10,490.     .Noted  Jan.  21. 

Mllnnnkee.  AMm. —  (Official) — We  are  advised  by  J.  C.  Pin- 
ney.  Jr..  Supt.  of  HridKes  and  Pub.  nidps.,  that  tho  construc- 
tion of  the  State-Martin  St.  Rridpte  has  been  postponed  for 
tho  present  by  the  City  Council.  Nothing  further  will  be 
done  for  two  or  throe  months.  Noted  Apr.  !t,  1914;  Jan.  7  and 
Feb.    11. 

Clinton.  lona — Hids  will  be  received  until  Apr.  7  by  the 
Board  of  Supervisors  of  Clinton  County  for  the  construction 
of  about  20  bridges  in  the  countv.  The  estimated  cost  is 
$15,000. 

ManohrNter,  lonn — The  Board  of  Supervisors  of  Delaware 
County  has  passed  a  resolution  of  necessity  for  the  con- 
struction of  11  bridces  and  culverts  in  the  county.  C.  H. 
Bunker  is  County  Audr. 

OMkalooMa.  lown — The  Hoard  of  Supervisors  of  Mahaska 
County  has  jiassed  a.  resolution  of  necessity  for  the  construc- 
tion of  41  new  concrete  bridges  during  the  coming  spring  and 
summer.     The  estimated  total  cost  is  $34,000. 

Waverly,  Iowa — It  is  reported  that  the  Board  of  Super- 
visors of  Bremer  County  will  advertise  about  Apr.  1.5  for 
bids  for  the  construction  of  several  bridges.  C.  A.  Cool  is 
County   Kngr.     W.   H.  Pockle   is  Audr. 

Duluth,  Minn. —  (Official)  —  Bids  will  be  received  until  9:30 
a.m..  Apr.  3.  by  O.  Halden.  Audr.  of  St.  Louis  County,  for  a 
steel  bridge  over  Sand  Creek  on  the  Arkkola  Rd. 

JackHon,  Minn. — Bids  will  be  received  until  1  p.m.,  Apr.  6, 
bv  I*.  D.  McKellar.  Audr.  of  Ja<'kson  Countv.  for  the  construc- 
tion of  State  Bridges  Nos.  l(!2!l.  1702,  1706  and  1144;  also  for 
one  reinforced-concrete  box  culvert. 

+Worthinetun,  Minn. —  (Official) — The  Board  of  Commis- 
sioners of  Nobles  County  has  awarded  the  contract  for  the 
construction  of  five  state  bridges  to  THOMAS  &  STEHLY. 
Faribault,  at  $6227.  G.  Swanberg  is  County  Audr.  Noted 
Mar.  18. 

+Coneor<lia,  Kan. —  (Official) — The  Board  of  Commissioners 
of  Cloud  Countv  has  awarded  the  contract  for  the  construction 
of  five  reinforced-concrete  bridges  to  the  WESTERN  BRIDGE 
CO.,  Harrisonville,  Mo.,  at  $9677.  Other  bidders  were:  (Canton 
Bridge  Co..  Kansas  City,  Mo.,  $11,000:  Western  Bridge  &  Con- 
struction Co.,  Omaha,  Neb.,  $16,740;  Leavenworth  Bridge  Co., 
Leavenworth.  $12,500;  Heanev  (Construction  Co..  Enid,  Okla., 
$11,900;  Scott  Bros.,  Concordia,  $11,367.  George  C.  Guilbert  is 
County  Clk.     Noted  Mar.  IS. 

RIdorado,  Kan. — Bids  will  be  received  until  noon,  Apr.  S, 
by  the  Board  of  Commissioners  of  Butler  County  for  the  con- 
struction and  repair  of  countv  bridges.  O.  Holford  is  Countv 
Clk. 

+Newton,  Kan. —  (Official) — The  Board  of  Commissioners  of 
Harvey  County  has  awarded  tho  contract  for  the  construction 
of  two  reinforced-concrete  bridges  to  the  HE.\NEY  CON- 
STRUCTION CO.,  Enid,  Okla..  at  $.5100.  Five  other  bids  were 
received.     C.   A.  Young  is  County  Clk.      Noted   Mar.   18. 

Topcka.  Kan. — The  State  Senate  has  passed  a  bill  permit- 
ting the  City  of  Topeka  to  spend  $10,000  for  bridge  construc- 
tion without  the  formality  of  submitting  the  issue  to  a  vote 
of  the  citizens.     A.  R.  Young  is  City  Engr. 

Fullrrton,  >'eb. — Bids  will  be  received  until  noon,  Apr.  19. 
by  F.  M.  Jones,  Clk.  of  Nance  County,  for  furnishing  bridge 
material  such  as  oak  plank,   fir  stringers,   cypress  piling,   etc. 

Red   Cloud.    Xeb (Official) — AW    bids    received    Mar.    23    for 

bridge  and  culvert  construction,  and  for  furnishing  steel 
T-beams  and  reinforcing  rods  were  rejected  by  the  Board  of 
Commissioners  of  Webster  County.  J.  J.  Garber  is  Countv 
Clk.     Noted  Mar.    4. 

Troy.  Mont. — Bids  will  be  received  until  Apr.  5  bv  Louis 
G.  Klency.  Clk.  of  Lincoln  County,  Libby,  for  the  construc- 
tion of  a  bridge  over  Lake  Creek  near  Troy. 


Nt.  I.ouIm,  Mo.— (O(IUInl)  — HI<Ih  will  bo  received  until  noon, 
Apr.  9,  by  the  Moiird  of  Public  Horvloe  for  about  li;,000  lln.ft. 
rolnfori'i'd-cont'ioto  pllInK  for  tho  Hovonlh  Hectlon  of  the  Mu- 
nicipal llrlduo.  K.  11.  KhiMoy  Ih  IMi-h..  William  T.  Kindly  In 
Socy.  of  the   ltd. 

I'liandirr,  Okln.  I<I<Ih  will  bo  reiolvod  until  2  p.iii  ,  Apr  .5, 
by  tho  Hoard  of  CoinnilHsloMorN  of  Linc.dn  (•ouiitv  for  llio 
conHlruetion  of  lliii-o  mIoiI  brldKOs  aerosM  tlio  main  rliiuiiiol  of 
tho    Deep    l-'oi  U    liralnaKo    Ditch.      ,1     C     PrliiK<'y   Ih   (.'ounly   (.'Ik. 

'I'lilnn.  Okln.  An  oloctlon  will  bo  hold  Apr.  12  at  which  the 
elil/.tnM  of  'riilKii   County    will   vote   on   the  (iiioHllon  of   ImhuIiik 

I2IIII. I   In   IxindH,   the   procoodn  of   which   will   bo   UHOd   to   build 

a    brlilKo   over   tho    ArkaiiHiiH    Itlvor, 

Salt  l.nkr  «l»>.  rtnh  Tho  State  Senate  haH  pnHHCil  billH 
niiiUIng  ii|ipropil;iiioiiH  for  the  following  bridge  coiiHtruc- 
llon:  A  bridge  over  tho  Groon  River  on  Iho  .Midland  Trail, 
$7.'.oo;  briilgo  over  tho  Du  ChoHno  River  near  I'tahii,  W.-iHatch 
County,  $10,000;  bridge  .,ver  the  Price  River  In  Emery  Countv. 
$60110. 

NoKnIoH,  Arl».. — The  .'<ljito  I.,oglHlaturo  haH  appioprlated 
$12,.'>oii  toward  Iho  conHtructlon  ol  a  bridge  acroHH  the  .Santa 
('riiz  Ulvor  in  Santa  Cruz  County,  providing  the  county  will 
approprl;ile  ,i  similar  amount.  It  Ih  expected  the  county  will 
at  once  airanne   to  ji.iy   ItH  nhare  of  tin-  cost. 

+  llellinKhnm,  \\  anh. — The  CommlHslonerH  of  Whatcom 
County  have  awarded  the  contract  foi-  tho  construction  of  a 
3,S0-ft.  steel  bridge  over  the  NookHack  River  on  the  Guide 
Meridian  Rd.  to  the  W  K  V.MOITTII  CONSTRUCTION  CO.,  Seat- 
tle, at  $3I.31.s.  Other  bidders  were:  Graff  CotiHtructlon  Co., 
.Seattle,  $32,73.5;  Central  States  Bridge  Co..  Seattle,  $31,956; 
Illinois  Steel  Bridge  Co.,  Seattle  and  Spokane,  $34,949.  C.  M. 
Adiims   Is    County    Engr.      Noted    Mar.    4. 

Hoiiiilnm.  AVuNh. —  It  is  reported  that  the  Citv  Council  has 
decided  to  coiistru<-t  a  drawbridge  at  Simpson  Ave.,  estimated 
to  cost  $4.5.0011.  Charles  10.  Fowler,  Central  Bldg.,  Seattle,  Is 
Engr.      John    H.    Neef   is   Comr.   of    Pub.    Wks. 

MnryHvlllo,  \\'nNh. —  Bids  will  be  received  until  Apr.  12  bv 
the  Board  of  Commissioners  of  .Snohomish  (bounty,  Everett, 
for  the  construction  of  a  concrete  culvert  and  fill  or  a  rein- 
forced-concrete viaduct  on  the  Pacific  Highway  near  Marys- 
vllle.  M.  Weatherby  is  County  Audr.  Hans  Mumm,  Jr.,  Is 
(,'ounty   Engr. 

Olympln.  'WnHli. — Tt  is  repoited  that  plans  for  rebuilding 
tho  West  Fourth  St.  Bridge,  which  recently  collapsed,  will  be 
I)repared  at  once  bv  the  Citv  Engineer.  The  new  structure 
will   be   of   steel,    estimated    to   cost    $20,000. 

Port  Orohnrd,  VVnNh. — Bids  will  be  received  until  Apr.  6 
by  R.  E.  Gordon.  ,\udr.  of  Kitsap  County,  for  the  construction 
of  two  concrete  bridges,  one  at  .South  Colby  and  the  other  at 
Silverdale.     .S.   H.   Berry   is  County   Engr. 

Shrlton,  M'nMh. — Arthur  T,.  Ward,  County  Engr.  of  Mason 
County,  has  prepared  plans  for  two  new  bridges  on  the  Pump 
Creek  Rd.  Tt  is  reported  that  bids  for  their  construction 
will   be   asUid   some   time   in    ,\pril. 

Hnnford,  Calif. — Bids  will  be  received  until  Apr.  7  by  the 
Board  of  .Supervisors  of  Kings  County  for  the  construction  of 
a  reinforced-concrete  bridge  over  Cross  Creek  near  Hanford. 
B.    E.    Duffiold    is   County    Surv. 

Maxwell,  Cnlif. — Bids  will  be  received  until  Apr.  6  by  the 
Board  of  Supervisors  of  Colusa  County.  Colusa,  for  the  con- 
struction of  a  concrete  bridge  at  Maxwell.  T.  D.  Cain,  Colusa, 
is   County   Clk. 

Sierra  Madre,  Calif. — The  City  Trustees  have  instructed  W. 
F.  Bixby,  City  Engr.,  to  prepare  plans  for  a  reinforced-con- 
crete bridge  over  the  wash  on  Mariposa  Ave.,  west  of  Lima  St. 

Lindsay,  Ont. — Plans  have  been  prepared  by  the  Depart- 
ment of  Public  Works.  Ottawa,  for  the  construction  of  a  swing 
bridge  at  Lindsay.  Work  will  probably  begin  some  time  dur- 
ing  the   summer. 

Toronto,  Ont. —  (Official) — Bids  will  be  received  until  noon. 
Apr.  10.  by  .\.  L.  Hertzberg,  Div.  Engr.,  Ontario  Division  of 
the  Canadian  Pacific  Ry.,  for  the  construction  of  four  con- 
crete piers  and  two  concrete  abutments  at  Bridge  107.2, 
Muskoka  .Subdivision  over  Shaw's  Creek,  about  7%  miles  south 
of  Bala. 

+AVInnl|ieg,  Man. — The  Board  of  Control  has  awarded  the 
contract  for  the  Lee  River  Bridge  to  the  DOMINION  BRIDGE 
CO..  Montreal,  tjue..  at  4%c.  per  lb.  for  the  steel.  The  tot.il 
cost  of  the  biidge  will  be  about  $19.3S3.  E.  V.  Caton  is  Ch. 
Engr.     Noted  Dec.   10  and   Feb.   4. 

Grand  Forks.  B.  C. — It  is  reported  that  City  Council  will 
receive  bids  about  Sept.  1  for  the  construction  of  a  bridge 
over  the  Kettle  River.  The  estimated  cost  is  $6000.  J.  A. 
Hutton  is  City  Clk. 

AV.VTER    Sl'PPLY — IRRIG.ATION 

PittHfield.  Maine — The  Water  Commissioners  have  been 
authorized  to  complete  the  water  svstem  and  install  meters. 
The  estimated  cost  is  $.5000.      T.   E.  Getchell  is  Clk. 

RoNton,  MnxN. — Bids  will  be  received  until  Apr.  9  by  the 
Supply  Department  for  2600  reinforced-concrete  gate  and 
meter    boxes.      D.    Frank    Doherty    is    Supt. 

+RoNton,  MaNK. — The  contract  has  been  awarded  to  JOHN 
F.  LYNCH  at  $16,4.55  for  trench  work  for  the  water  depart- 
ment for  1915.  Other  bidders  were:  Hugh  McNulty,  $17,428; 
Anthony  Baruffaldi,  $17,635,  and  Thomas  Burke,  $17,908.  L. 
K.   Rourke    is   Comr.   of   Pub.    Wks. 

*Rarker.  N.  Y. —  (Official) — Bids  will  be  received  until  noon, 
Apr.  14,  by  the  Board  of  Trustees  for  laying  4 '4  miles  of  c.-i. 
water  mains,  constructing  a  stand  pipe,  sand  filter  and  pure 
water  reservoir,  pump  house  and  pumping  appar.atus.  Noted 
Jan.  7  and  Feb.  11. 

-i^Ringlinniton,  X.  Y. —  (Official) — Bids  will  be  received  until 
10  a.m..  May  15.  by  the  Board  of  Water  Commissioners  for 
installing  one  hoiizontal  cross-compound  high-duty  crank  and 
flywheel  pumping  engine  of  10,000,000  gal.  daily  capacity. 
John  D.  Davidson  is  Secy. 

Brooton,  X.  \. — The  citizens,  at  a  recent  election,  voted  in 
favor  of  issuing  bonds  for  $20,000,  the  proceeds  of  which  will 
be  used  for  the  extension  of  the   w.Tter  system. 
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Elmira.  i\.  Y. — The  citizens  voted  In  favor  of  purchasing 
the  system  of  the  Elmira  Water,  Light.  &  R.R.  Co.  Cost,  $1,- 
500,000. 

+Jame!tto\\-n,  N.  Y. — The  contract  has  been  awarded  by 
the  Board  of  Water  and  Light  Commissioners  to  the  UNITED 
STATES  CAST  IRON  PIPE  CO..  Buffalo,  at  $21.10  per  ton 
for  c.-i.   pipe   and   $0.27   per   lb.    for   specials. 

New  York.  N,  Y. —  (Official) — Bids  will  he  received  bv  the 
Board  of  Water  Supply.  Municipal  Bldg..  until  11  a.m.,  Apr. 
13,  for  Contract  No.  152  for  paving  five  miles  of  highway  with 
vitrified  brick  blocks  and  macadam  and  for  constructing  about 
eight  miles  of  guard  walls  at  the  Ashokan  reservoir,  in  the 
towns  of  Olive,  Marbletown  and  Hurley.  Charles  Strauss  is 
Pres. 

+Xew  York,  X.  Y. —  (Oflicial)— Bids  were  received  Mar.  23 
for  constructing  six  concrete,  stone  and  brick  buildings  at 
and  near  the  Kensico  reservoir  under  Contract  No.  123  as 
follows:  F.  W.  BURNHAM.  30  East  42d  St..  New  York,  at 
$149,385  (awarded  contract):  William  H.  Egan,  $166,425:  A.  L. 
Guidone  &  Co.,  $170,980:  Conners  Bros.  Co.,  $162,825:  P.  .T. 
Brennen  &  Sons,  $217,564:  \V.  P.  Seaver,  Inc.,  $172.97.S:  Emer- 
son Building  Co.,  $151,057:  Edwin  Outwater,  $165,570;  Charles 
Meads  &  Co..  $161,975;  Simon  Russek,  Inc.,  $170,729;  Madden 
&  Co.,  $169,055:  J.  Kressi,  $172,386:  Marble  Arch  Co.,  $203,250: 
T.  A.  Clark  Co.,  $179,703:  L.  Wessler,  $177,949;  James 
McArthur  Co..  $183,044;  Kelly  &  Kelly,  Inc.,  $178,940  and  L.  T. 
Freze,   $189,430.     Noted  Mar.   4. 

Xew  York,  X.  Y. —  (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  until  2  p.m.,  Apr.  7,  by  William  Williams, 
Comr.  of  ^\'ater  Supply,  Gas  &  Electricity,  for  constructing 
a  high  pressure  headquarters  building  at  226  West  Broadway. 

Oakfield.  N.  Y. — Bonds  for  $35,000  have  been  voted  by  the 
citizens.  The  proceeds  will  be  used  for  the  construction  of  a 
water  system. 

+Sypacnae,  X.  Y. — (Official) — The  contract  has  been  award- 
ed to  the  DONALDSON  IRON  CO.,  Emaus,  Penn.,  at  $6000,  for 
c.-i.  pipe.  R.  D.  Ronev  is  Secy.  Bids  were  opened  Mar.  22. 
Noted   Mar.   18. 

WatervHet,  N.  Y. — The  water  bill  providing  for  the  issu- 
ance of  $625,000  in  bonds  for  the  construction  of  a  water- 
supply  system  has  been  adopted  by  the  Board  of  Aldermen. 
Noted    Mar.    11    and    IS, 

+'A'AtIantic  City,  N.  J. — The  contract  has  been  awarded  to 
the  KERR  TfRBINE  CO..  Real  Estate  Bldg.,  Philadelphia, 
Penn.,  at  $14,317,  for  an  18,000,000-gal.  turbo-centrifugal  pump. 
Noted   Mar.   4   and   25. 

+.\tlantic  City,  N.  J. — The  contract  for  a  slack  lime  excava- 
tor has  been  awarded  by  the  Water  Department  to  the  INSLEY 
MFC.  CO..  Bulletin  Bldg.,  Philadelphia,   Penn..  at  $20,530. 

Bloomfleld,  N.  J. — Bids  will  be  received  until  8  n.m.,  Apr. 
5,  by  Raymond  P.  Davis,  Town  Clk.,  for  80  tons  of  8-in.. 
66  tons  of  6-in.  and  6  tons  of  4-in.  pipe  and  2V4  tons  of 
specials. 

Clinton,  IV.  J.— Bids  will  be  received  until  2  p.m.,  Apr.  9, 
by  the  Board  of  Managers  State  Reformatory  for  making  ex- 
tensions to  the  water  system.     Noted  Feb.  25. 

JerHey  flty,  N.  J.— Frank  Hague.  Dir.  of  Pub.  Safety,  has 
been  authorized  by  the  Board  of  City  Commissioners  to  have 
plans  prepared  for  the  installation  of  a  high-pressure  water 
system   for   fire   service    in    the   manufacturing   district. 

West  OranKe,  >'.  J.  —  The  West  Orange  Water  Co.  has 
submitted  a  proposition  to  the  Council  to  increase  the  water 
supply.  The  construction  of  a  14-in.  pipe  line  along  the 
mountain  ridge  to  empty  into  a  concrete  reservoir  with  a 
capacity  of  3,000,000  gal.  is  contemplated;  also  the  Installation 
of  an  auxiliary  pumping  i)lant  and  a  20-in.  pipe  in  North- 
field  Rd.  C.  P.  Bassett  is  I'res,  of  the  company.  Note<l  Aug. 
20  and  Dec.  31. 

Clayton.  Del, — The  town  plans  to  build  water  and  sewer 
systems,   estimated   to  cost  $20,000. 

^Baltimore.  Mil. — The  Board  of  Awards,  according  to  i)ress 
reports,  has  awarded  the  contract  to  RICHARD  MORTON,  at 
about   $18,000,   for  installing  a   500-kw.   turbo  generator. 

Eaut  Xew  Market,  M«l. —  (Official) — Bids  will  be  received 
until  Apr.  15  by  the  Board  of  Town  Commissioners  foi-  con- 
structing a  water  system.  Kiistenhuber  &  Anderson,  Easton, 
Is  Engr.      F.    E.   Loornis  is   Secy. 

nrldKeport,  W.  Va, — Bids  will  soon  be  received  for  the  con- 
struction of  water  and  sewer  systems  and  a  pipe  line.  The 
estimati-d  cost  Is  $40,000.  Hornor  Bros.,  Hornor  Bldg.,  Clarks- 
burg,  Is   Engr.      Noted    Feb.    4. 

Whltr  Sulphur  Sprlnicii,  W.  Va. — Bonds  for  $9500  have 
been  voted.  The  proceeds  will  be  used  for  construction  of 
water   and    sewer    systems,      W.   A.    Martin    is   Mayor.   ■ 

-ADorhnni,  X.  f. —  (Official) — Bl<ls  will  bo  received  until 
3  p.m..  Apr.  21,  by  W.  J.  Brogden,  Mayor,  and  the  Board  of 
Aldermen  for  pumplng-statlon  e(|ulpment.  The  equipment 
consists  of  crank  and  fiywhcel  pun\ping  engines,  turldne- 
drlven  centrlTugal  pumps,  feed  pumps,  open  feed-water 
heaters,  .".-kw.  and  7Vi-kw.  DC.  electrlc-llghtlng  units  and 
Manning  boilers.  Gilbert  C.  White.  Charlotte,  Is  Engr.  Noted 
May    7.   June   4.    1914,    and   Jan.    21,    1915. 

•  nurham.  IV.  C— (Official )  — Bids  will  be  received  until  3 
p  m.,  Apr.  21,  bv  \V.  J.  I'.rogden,  Mayor,  and  th«  Hoard  of 
Aldermen  fur  making  Iniprovenients  to  the  water  My.Hleni. 
Noted    .May   7,   June   4,    1911,   anil   Jan.    21. 

Katlll.  H.  V. — The  J.  B.  McCrary  Co.,  Atlanta,  Oa.,  is  pre- 
paring plans  for  the  cnnstriictlon  vt  a  water  systetn  and 
electric-light    plant.      The    eHtlnmted    cost    Is    $25,000. 

Mannlnir.  ».  C. —  (Officlnl)  —  Blils  will  bo  received  until 
A|ir  13  l.v  the  Commissioner  of  I'utillc  Works  for  con- 
Rtrurtlng  water  and  sewer  systems.  The  estimated  cost  Is 
140,000.  The  Shand  Engineering  Co.,  Columbia,  Is  Engr. 
Noted    Mar,    18. 

nnratar,  dm. —  Bonds  for  $7000  have  been  voted,  the  pro- 
ceeds or  which  will  he  used  Tor  the  lm|iri>v  •'iiirnt  of  the 
water    system.       F     T.    Hopkins    Is    Mayor       Noted    h'eb     85. 


Hawkinsville,  Ga. — Bonds  for  $30,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  the  extension  of  the 
water    and    sewer    systems.       Noted    Feb.    4    and    Mar.    4. 

Key  West,  Fla. — About  $15,000  will  be  spent  for  laying 
new  water  mains  to  replace  the  old  ones.  J.  R.  Valdez  is 
Chn.    Water-Works    Com. 

Vivian,  La. — Bids  will  be  received  until  Apr.  16  by  J.  D. 
Houston,  Citv  Clk.,  for  constructing  a  water  system.  Esti- 
mated cost,  $35,000.  Edward  W.  Gantt  Co.,  Dallas,  Tex.,  is 
Engr.     Noted   Dec.   10   and  Mar.   11. 

Paduoah.  Ky. — Plans  have  been  prepared  for  laying  water 
mains  in  various  streets  for  the  Paducah  Water  Co.  The 
estimated    cost    is    $14,000. 

+.Vkpon,  Ohio — Contracts  for  pipe  and  specials  have  been 
awarded  bv  the  Board  of  Control  as  follows:  RENSSELAER 
VALVE  C()..  Trov.  N.  Y..  for  fire  hvdrants  at  $58,089;  UNITED 
STATES  CAST  IKON  PIPE  &  FOUNDRY  CO.,  Chicago,  111.,  for 
pipe  at  $60,268,  and  to  BOWLER  FOUNDRY  CO.,  Cleveland, 
for  specials  at  $3080.     Noted   Mar.   4. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Apr.  8,  by  Philip  Fosdick,  Dir,  of  Pub.  Ser.,  for  laying 
water  mains. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon.  Apr.  8.  by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  con- 
structing a  horizontal  turbine  water  wheel  for  the  filtration 
plant   at  California,  Ohio. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  Apr.  8, 
bj-  A.  R.  Callow.  Comr.  Pur.  and  Supplies,  for  lead  pipe  for 
the   water  department. 

Clevelanil  Heights,  Ohio — (Warrensville  post  office) — Bids 
will  be  received  until  noon,  Apr,  19,  by  H.  H.  Canfleld,  Vil- 
lage Clk.,  S03  Marshall  Bldg.,  Cleveland,  for  laying  water 
mains  in  various  streets. 

South  Bend,  Ind. — An  ordinance  has  been  passed  by  the 
City  Council  authorizing  the  issuance  of  $50,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  extension  of  the 
water   system.      J.    W.    Foyne    is   Supt.    of   W^ater   "Wks. 

+Grand  Rapid.«,  Mich. — The  contract  has  been  awarded  to 
the  LYNCHBURG  FOUNDRY  CO..  Lynchburg,  Va.,  at  $23.40 
per   ton,   for   600  tons  of  water  pipe. 

Jackson,  Mich. —  (Official) — Bids  will  be  received  until  Apr, 
6  by  the  City  Commissioners  for  water  pipe,  hydrants,  valves, 
cement  and  street  castings.     A.  W.  D.  Hall  is  City  Engr, 

Saginaw,  Mich. — At  a  recent  election  the  citizens  defeated 
the  bond  issue  for  $750,000,  the  proceeds  of  which  was  to  have 
been  used  for  the  installation  of  a  filtration  plant  and  for 
making    extensions    to    the    water    system.      Noted    Mar.    11. 

+  Ber>vyn,  III. — The  contract  has  been  awarded  by  the 
Board  of  Local  Improvements  to  the  CH.A.RLES  M.  PORTER 
CO.,  Ill  West  Washington  St.,  Chicago,  for  c.-i.  water  mains 
in  64th  Ave.  and  other  streets.  Bids  were  opened  Mar.  16. 
Noted   Mar.    U. 

Christopher,  111. —  (Official) — A  water  system,  costing  $37,- 
500;  a  sewer  system,  costing  $62,000,  and  sidewalks,  costing 
$35,000,  will  be  constructed  soon.  L.  T.  Putnam  is  Engr.-in- 
Charge.      Noted  Mar.   IS. 

Cicero,  III. — Bids  will  be  received  until  8  p.m.,  Apr.  12,  by 
Charles  Stoffel,  Town  Clk.,  for  laving  water  mains  in  West 
12th  and  15th  St.,  and  in  South  62d  Ave. 

Columbia,  111. — The  Fuller-Coult  Co.,  Chemical  Bldg,,  St, 
Louis,  Mo.,  is  preparing  plans  for  the  construction  of  a  wa- 
ter   system. 

ElmhurMt.  111. —  (Official) — Bids  will  be  received  until  Apr. 
19  by  the  city  for  constructing  an  18-in.  artesian  well.  H.  L, 
Emerson,  Chamber  of  Commerce  Bldg.,  Chicago,  is  Engr, 

Montioello,  111. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  $10,000  in  bonds,  the  proceeds  of  which 
will  be  used   for  the  improvement   of  the  water  system. 

-^Peoria  Helght-s,  III. —  (Official) — Bids  will  be  received 
until  8  p.m.,  Apr.  19,  by  the  Board  of  Local  Improvements  for 
constructing   a   water   system.      E.   J.    Brayton    is   City   Clk. 

Bloonilngtun.  Wis. — Bids  will  be  received  about  May  1 
for  constructing  a  water  system.  The  estimated  cost  is  $12,- 
000,      L.    P.    Wolff,    St.    Paul,    is   Consult.    Engr,     Noted   Mar.    4. 

-A-Mllwaukee,  Wis. —  ((Official) — Bids  will  be  received  until 
10:30  a.m..  Apr.  19.  by  Fred.  G.  Simmons.  Comr.  of  Pub.  Wks.. 
for  constructing  the  shore  tunnel  of  the  Linwood  Ave.  intake 
Noted   Mar.   25. 

Oeonomowoo,  Wis. — Bids  will  be  received  until  1  p.m., 
Apr.  7,  by  the  Hoard  of  Public  Works  for  laying  water  mains. 
J.   Alex  Stemper  Is  City   Engr. 

+HeedMhurK,      Wis. —  (Official) — The      contract      has      been 
awarded    to   the    .\MERICAN   CAST   IRON   PIPE   CO.,    Minnea- 
lls,   .Minn.,   ,at   $25.15  per  ton,   f.o.b.   Reedsburg,    for  c.-l.   pipe. 
■■      ■■      •  '•■        ~--  "••  ned     ilar. 


William     II.     Dlerken    fs    City    Clk 
22.      .Noted   Mar.    IS, 


Bids    were    oper 


Colo.  Iowa — The  expenditure  of  $16,000  Is  contemplated 
by  the  citizens  for  the  construction  of  a  water  system.  Law- 
rence W.  Cox,  Youngerman   Blk.,   l>es  Moines,   Is   Engr. 

^CrawfurdHvllle,  Iowa — (Official) — The  contract  for  con- 
stiiiillng  a  water  system  has  been  awarded  to  the  DES 
MOINKS  HItlDGE  &  ^lON  CO.,  Des  Moines.  R.  S.  Dix  Is  City 
Clk.      Noted    Dec.    31    and    Mar.    IS. 

Kt.  ItiadlHon.  Iowa — Tho  citizens  will  either  purchase  the 
present   water  system  or  construct  a  new  one. 

Nvwton,  Iowa — -Hlds  will  be  received  until  Apr.  5  by  O.  B. 
KIpp.  City  Clk.,  for  making  Improvements  to  the  water  system. 

MtneyTlllr.   lown  -A   water  system,   estimated   to  cost   $11,- 

000,    will    lie    Installed. 

^Yule,  lona  Tho  contract  for  constructlngr  a  water  system 
hiiH  lieeii  Mwunleil   to  the  C,  W,   ROLAND  CO.,    Des   Moines,   at 

$9l!is       Ni.te.l    Mar.   II. 

Ilrtrolt,  Minn. — Plans  have  been  prepared  by  L,  P,  Wolff, 
Conmilt.  I'iiigi-  ,  St.  P.iul,  for  nmking  extensions  to  the  water 
MVHteni  The  estimated  cost  Is  $29,395.  E.  J.  Bestick  Is  City 
Clk 
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^iKInury,  Minn. -Thi<  coMtnu-t  for  •niiHtrilctliiK  a  lixi.dllil- 
il.  I'oiii  K'to  K'.H.'i  volt  liiiM  Ix'i'ii  awiinli'il  to  lli«  ll|iTIJ-:i(  & 
i>ONS  ro.NTUAi'TINli   CO..    IlllililiiK.   at    H.'.OO.      Nolril    K.-l..   4. 

^«tiiii«viit»mlr.  Knn.--T)ii'  < untract  Iimh  Imtii  awardi'il  to  tho 
CONNOll  t'oNS'I'ltnC'rHiN  ri>.  4001;  MontKall  Avi'..  KaiitiaH 
City,  at  I10.(it;r>.  for  conwli  urIInK  a  water  H.VHtciii  and  nitration 
plant.      Notiil   Sept.    10  aiul    Dir.   S. 

Ilrukrn  Il»w,  Xpli. —  An  cl«>ctloii  will  lii<  lii>l(l  to  veto  on  tho 
()iu<xtlon  of  iMMuhiK  l>oiicln  for  $«r.on.  tho  proci>«><lH  of  which 
will  lu>  ti.Mcil  for  tho  Iniprovi'nu-nt  lit  tho  wator  ByHlcni.  CharloH 
!••.   Stiirtivmit.   llohlroKo.   Ih   ICuKr.      Noteil   Jim.   14. 

Krlnon.  »li.'  ItlilN  for  fonHlrtiotlni;  ahout  10  miles  of  8-ln. 
pip.-  lln.'  huvo  born  rojoitoil  by  tho  flly  I'oiim-ll. 

lirlllrld.  N.  D. — At  nn  oli-otlon  hold  rocontly  the  cItlzonB 
voted  In  fjivor  of  li<!<vilnK  boiulH  for  $20,000.  tho  proceeds  of 
which  will  bo  used  for  tho  ooiiHtnictlon  of  a  water  system. 
Noted   Mar.   IS. 

I.nrnnilr,  Wyo.-  lUd.M  will  bo  received  until  Apr.  13  by  Z. 
!■:.    SorLson,    City    Knttr.,    for   ninklnR   extensions   to   tho    water 

Hvstoni. 

^Illlllnuii,  Mont. —  (Ofllclnl) — Contracts  have  been  award- 
ed for  ntakUiK  lmi>rovonionts  to  tho  wati^r  Bystem  as  follows: 
to  the  r.OHDON  &  TAYl.OU  CONSTUrCTUIN  CO..  Denver, 
Colo.,  at  J.H,"0<>,  for  lavliiK  .six  nillos  of  o.-l.  water  nialn.s; 
HAN1.(>N  &  CKKS,  Slonx  City.  Iowa,  at  $71,"!)0,  for  con- 
structing: settllnjr  bnsln.s,  rlltcr  basins  and  brIcU  tllter  house; 
PITTSIU'RC.H  KII.TKR  MK(T  CO.,  Pittsburgh,  I'enn.,  at  $.15.- 
ITR.  for  Installing  six  l.OOO.OOO-nal.  niochnnlcal  (liter  units; 
and  to  IIAN'I-ON  *  OKK.S.  .Sioux  City  Iowa,  at  $19,''.0,  for  in- 
stalling one  turbine  pump  and  electric  motor.  Burns  &  Mc- 
Ponnell,  Kansas  City,  Mo.,  is  Rn^r.  Noted  Jan.  14,  Feb.  11 
and   Mar.    11. 

Judith  Gni»,  Mont. — The  city  plans  to  spend  $10,000  for 
the  construction   of  a   municipal   water  system. 

Chlllieotho,  Mo. —  (OtHcial) — Rids  will  be  received  until  8 
p.m..  .\pr.  Ifi.  by  P.  J.  Olxon,  Secy.  Bd.  of  Pub.  Wks.,  for  con- 
structlntr  a  filtration  plant  for  tho  water  department.  Har- 
per &  Stiles.  Grand  Ave.  Temple,  Kansas  City,  Mo.,  is  Engr. 
Noted    Mar.    11. 

Krnnett,  Mo. — Bonds  for  $7000  have  been  voted.  The 
proceeds  will  be  used  for  the  extension  of  the  water  system. 
Clyde   Oakes   is   Mayor.      Noted    Feb.    25. 

nentonvillp,  .-Vrk. — The  City  Council  has  retained  Albert 
C.  ^Ioore.  Rn^r.,  Joi)lin,  Mo.,  to  estimate  the  cost  of  making 
extensions  and  repairs  to  the  water  system  and  electric-light 
plant  and  to  test  the  efficiency  of  the  present  systems.  Rich- 
ard  Rice   is  Mayor. 

lioonrvllle,  .\rk. — Winters  &  Dove,  Ft.  Smith,  has  been 
retained  by  the  city  to  make  surveys  and  estimate  the  cost 
of  the   construction   of  a   water  system. 

+Ft.  Smith,  Ark. — According  to  press  reports,  the  con- 
tract has  been  awarded  to  the  WALLACE  CONSTRUCTION 
CO.,  at  about  $30,000,  for  constructing  a  water  system  in 
District   No.    2.      Noted   Mar.    25 

StnttKart,  .Vrk. — Plans  are  being  prepared  by  F.  L.  'U'^ilcox, 
Syndicate  Trust  Bldg..  St.  Louis.  TIo..  for  the  construction  or 
a  water  system  and  electric-light  plant.  The  estimated  cost 
is  $100,000. 

LH-lnKaton.  Tex. — Bids  will  be  received  until  Apr.  7  by  A. 
T.  Feagin,  Mayor,  for  water  meters,  fire  hose  and  reels.  Noted 
Oct.  15. 

San  .\ntonl<»,  Tex. — Bids  will  be  received  until  4  p.m.,  Apr. 
19,  by  Fred  Fries,  City  Clk.,  for  constructnig  a  60-in.  steel 
flume  across  the  San  Antonio  River. 

Crested  Butte,  Colo. — An  election  will  be  held  Apr.  6  to  vote 
on  the  o.uestion  of  issuing  $50,000  in  bonds,  the  proceeds  of 
which  w'ill  be  used  for  the  construction  of  a  water  system. 

GoodinBT,  Idaho — The  Hagerman  Valley  Water  Users'  As- 
sociation, (iooding,  will  overhaul  its  water  system  this  spring. 
A  new  siphon  across  Billingsley  Creek  and  a  20-in.  stave  pipe 
line  SOO  ft.   long  will  be  constructed.     George  Hulme   is  Secy. 

Samaria,  Idaho — An  election  will  be  held  Apr.  27  to  vote  on 
the  question  of  issuing  $20,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  municipal  water  system. 

+Salt  Lake  City,  Itah — The  contract  has  been  awarded,  ac- 
cording to  press  reports,  to  PARROTT  BROS.,  Baker  City,  Ore., 
by  the  City  Commission  for  laying  water  mains  during  1915. 
Bids   opened   JIar.   16.      Noted   Dec.    31   and  Mar.   11. 

Seattle,  AVash. — The  City  Council  has  passed  an  ordinance 
authorizing  the  construction  of  a  water  tunnel  under  the  gov- 
ernment canal  at  Third  Ave.,  W. 

Eugene,  Ore. — Bids  will  be  received  until  Apr.  3  by  C.  W. 
Geller,  Secy.  Water  Dept.,  for  constructing  a  reinforced-con- 
crete  reservoir  with  a  capacity  of  2,500,000  gal.  F.  W.  Die- 
trich  is  Engr.     Noted  Oct.   S.   Feb.   11   and  Mar.   4. 

Falnlew,  Ore. — The  City  Council  has  postponed  for  one 
year  the  issuance  of  bonds  for  constructing  a  municipal  water 
system.     Noted  Mar.  IS. 

+L011  .A"" — ^  .„  Calif. — Contracts  have  been  awarded  for 
watsr  ::  oT  .s  to  the  NEPTUNE  METER  CO.,  OAMON  METER 
CO..  THOMPSON  METER  CO.,  AVATCHDOG  METER  CO.,  and 
the   HERSEY    METER    CO.      Total    cost,    $60,000. 

-A^Sacramento,  Calif. —  (Official) — Bids  r.-ill  be  received  until 
10:30  a.m..  Apr.  20,  by  M.  J.  Desmond.  City  Clk.,  for  laying 
c.-i.  and  riveted  steel  water  mains  in   various  streets. 

+Port  Hope,  Ont. — Contracts  have  been  awarded  by  R.  Gray, 
Secy.,  Water  Comrs.,  for  making  impiovements  to  the  w;iter 
system  as  follows:  CANADIAN  F.\TRP..\NKS-MORSE  CO., 
for  pumps  and  engines;  FR.ANCIS  H.ANKIN  &  CO..  Toronto, 
for  venturi  meters:  THOM.AS  GARNETTE  &  SONS.  Port  Hope, 
for  filter:  N..\TIOXAL  IRON  WORKS  CO..  Toronto,  for  c.-i. 
pipe;  and  DRT^MMOND.  McCALL  &  CO..  Montreal,  Que.,  for 
valves.     Bids  were  opened  Mar.  15.     Noted  Mar.   11. 

Trenton,  Ont. — The  Council  has  authorized  the  installation 
of  water  mains  and  hvdrants,  according  to  press  reports.  The 
estimated  cost  is  $35,000.     O.  W.  Fortune  is  Mayor 


lluniholilt,  MiiHk.  -(!lilpnian  K-  Power,  Toronto,  Ont.,  Ih  |)re. 
parlrii.:  plan.M  lor  the  eonHl  rui't Ion  of  a  diMlrlbutInK  RyHtc-m, 
OHtlnialed    lo   coMi    $110,000.      W.    II.   HtlloM   Ih  Town   CIU. 

•fSiiiiiiloh.  II.  <;. — The  conlrael  ban  been  awanled  to  HAL- 
rouit  lit  TllltllO  &  CO.,  at  $13!t,S41  for  pipe  and  at  I'JOO:)  for 
Hpeclalfi  for  the  wutur  HyHtiMu.  lil<lH  opened  Mar.  12.  Noted 
Vrh.    1  1 

NI'.WKIIS 

l>orr.»,  ^.  II.-  -Dudley  A  S.iwyer,  M.an<'h«Hter,  1m  preparing 
plaoH  for  the  conHtruetlon  of  u  Howi;r  HyHteni  iind  Hi-w.igo 
diHpoHal  plant  for  Derry  and  WcHt  Derry.  Arthur  Urceiiough 
la  Clin.   ,Sewer   Coin. 

lloMlon,  MaMH.  KUIh  will  be  received  until  Apr.  5  by  the 
DepailMieiit  of  I'ublle  Works  for  eoiiMtriietliig  newcTH  .-md 
dr.'iliiH  In  Anaw.in  and  NIklHeli  Ave.,  Wi-kI  Uoxbury,  .•in<l  In 
M.'ickln  and  Rlcharda  .St.,  Hrightun  DUtrlct.  L.  K.  Itourkc  Ih 
Conir. 

lloHton,  MnaM. — Bids  will  be  received  until  Apr.  2  by  tho 
Department  of  Public  WorkH  for  conHtructlng  HewcrM  and 
drahiH  in  Hrun.swick  St.,  Dorchester  District.  L.  K.  Rourke 
la  Coinr. 

Wcllenley,  Mnmi. — According  to  press  reports  bids  will  soon 
be  received  for  the  con.structlon  of  a  Hewer  Hy»tem  to  connect 
with  the  .Soutl:  Metropolitan  system.  The  estimated  cost 
is   $150,000.      Noted    Mar.    18. 

Wext  Haven,  Conn. —  Pl.inH  h;ive  been  prepared  by  Clyde 
Potts,  30  Church  St.,  New  York,  .N.  Y.,  for  the  conHtruetlon  of 
a  sewer  system  and  pumping  station.  The  estimated  cost  is 
$110,000. 

Avon.  N.  Y. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  bonds,  the  proceeds  of  which  will  be  used  for 
the  construction  of  sewers  in  Reed,  Rochester  and  In  several 
other   streets.      W.    H.    Clark    is    Village    Clk. 

'+IIrlKhton,  N.  Y. — The  contract  has  been  awarded  to  the 
BISHOP  CONSTRUCTION  CO.,  442  Cutler  Bldg.,  Rochester,  at 
$13,000,  for  constructing  a  sewage-disposal  plant.  Bids  were 
opened    Mar.    IS.      Noted   Mar.    11. 

Iluffalo,  N.  Y. — Bids  will  be  received  until  Apr.  3  by  F.  G. 
Ward,  Comr.,  Dept.  of  Pub.  Wks.,  for  constructing  an  S-ft. 
brick  sewer  in  Swan  and  Seneca  .St.;  a  4-ft.  4-in.  sewer  in 
Calais  St.;  alternate  bids  for  brick,  reinforced-concrete  pipe 
and  vitrified  segment  block  sewer  in  Fillmore  Ave.  and 
Northumberland   Ave. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  Apr.  9,  by  L.  H.  Pounds,  Borough 
Pres.,  for  constructing  sewers  in  Tompkins  Ave.,  Fulton  St. 
and  in  Brooklyn  Ave. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — C,  F. 
Mentzinger  &  Co.,  355  Broadway,  Brooklyn,  at  $9.'i42,  was  low 
bidder   for  sewerage   work    in   Prospect   I'ark.      Noted   Mar.    18. 

New  York,  N.  Y, —  (Borough  of  Brooklyn) — (Official) — Pas- 
qualle  Tomasetti,  1133  60th  ,St.,  Brooklyn,  was  low  bidder  at 
86'/,  of  standard,  for  constructing  sewers  in  15th  Ave.  Noted 
Mar.   18. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — 
Frank  Merrindino,  Inc.,  556  17th  St.,  Brooklyn,  at  707,  of 
standard,  was  low  bidder  for  constructing  sewers  in  East 
27th   St.      Noted   Mar.   IS. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — 
Bids  will  be  received  until  2  p.m.,  Apr.  5,  by  Marcus  M.  Marks, 
Borough  Pres.,  for  sewerage  work  in  111th  St.  near  Second 
Ave. 

+New  York,  N.  Y. —  (Borough  of  Queens) — (Official) — Con- 
tracts have  been  awarded  for  sewerage  work  as  follows: 
PAINO  BROS.,  at  $46,309,  for  sewers  in  Nebraska,  Liberty  and 
Garden  St.;  ARTHUR  DUMPROFF,  at  $11,30S,  for  sewers  in 
Hancock  St.,  Graham  and  Sanford  Ave.,  and  to  H.  BRITTON. 
at  $12,881,  for  sewers  in  Fulton  St.  and  Greenwood  Ave.  Noted 
Mar.    11. 

Ravena,  N.  Y. — (Official) — Bids  will  be  received  until  Apr. 
10  by  the  Board  of  Village  Trustees  for  constructing  five 
miles  of  vitrified  pipe  sewers  and  a  sewage  treatment  plant. 
A.  L.  Swanson  is  Village  Clk.  and  Morrell  Vrooman,  Glovers- 
ville,  is  Engr.     Noted  Dec.  24  and  Mar.  25. 

Syracuse,  N.  Y. — Plans  have  been  approved  by  the  State 
Department  of  Health  for  the  construction  of  a  storm  water 
sewer,   e-stimated   to   cost   $70,000. 

Dunellen,  N.  J. — Bids  will  be  received  until  8  p.m.,  Apr.  5, 
for  constructing  storm  drains  in  North  Ave.,  Madison  Ave. 
and  in   Front   St. 

Gloucester,  N.  J..^Pew  &  Hubbard  has  been  retained  by  the 
City  Council  to  prepare  plans  for  the  construction  of  a  sew- 
age-disposal plant.     Noted  Dec.  3. 

Oaklyn,  N.  J. — Bids  will  be  received  until  Apr.  6  by  the 
Borough  Council  for  constructing  a  sewer  system  ;ind  sewage 
disposal  plant.  Remington  &  Vosburg,  601  Market  St.,  Camden, 
is  Engr.     Noted  Dec.   3  and  Mar.   11. 

Trenton,  N.  J. — Bids  will  be  received  until  2:30  p.m.,  Apr. 
2,  for  constructing  sewers  in  North  Cook  and  Barnt  Ave.  and 
in  Nitz  and   Kuhn  Alleys. 

Verona,  N.  J. — An  election  will  be  held  Apr.  27  to  vote  on 
the  question  of  issuing  $80,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  sewer  system. 
Ernest  N.  Bush  is  Chn.  of  the  Sewer  Com. 

Aunville.  Penn. —  (Official) — Bids  will  be  received  until  Apr. 
17  by  the  Commissioners  of  Annville  Township  at  the  office 
of  W.  Elmer  Heilman,  Township  Clk.,  for  constructing  a 
storm   sewer. 

ConnellHville,  Penn. — Bids  will  be  received  until  8  p.m., 
Apr.  5,  by  the  city  for  constructing  sewers.  Charles  F.  Hirst, 
Second  National  Bank  Bldg.,  is  Engr. 

Downing-ton-n,  Penn. — An  ordinance  has  been  passed  by 
the  Borough  Council  authorizing  the  issuance  of  $70,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construction 
of  a  sewer  system  and  sewage  disposal  plant.  Noted  Oct.  22 
and   Nov.   5. 


itii 


ENGIXEEKING     NEWS 


Vol.  73,  No.  13 


Franklin,  Penn. — The  construction  of  a  new  sanitary  sewer 
system  is  under  consideration  by  the  Borough  Council.  A.  B. 
Curry    is    Borough    Engr. 

Green'\-iIIe,  Penn. — Bids  will  be  received  until  Apr.  19  by 
the  Borough  Council  for  constructing  a  sewage-disposal  plant 
and  intercepting  sewers.  Chester  &  Fleming,  Pittsburgh,  is 
Engr.      Noted   Sept.    24    and   Feb.   25. 

+ParkeaburK,  Penn. — The  contract  for  constructing  about 
four  miles  of  sanitary  sewers  and  a  sewage-treatment  plant 
has  been  awarded  to  BUNDLE  &  BEI.V'IN,  Reading.  Noted 
Mar.  18. 

L'niontown,  Penn. — Bids  will  be  received  until  Apr.  6  by 
A.  E.  Jones.  City  Clk.,  for  constructing  1200  ft.  of  18-in.  and 
1965  ft.   of  24-in.   sewers. 

-^Baltimore,  Md. — (Official) — Bids  will  be  received  until 
11  a.m.,' Apr.  14,  by  the  Board  of  Awards  at  the  City  Register's 
office  for  Contract  No.  149  for  covering  Section  1  of  the 
Gwynn's  Falls  intercepter.  John  Hubert  is  Act.  Pres.  Bd. 
of   Awards. 

Roekville,  Md. — According  to  press  reports,  bids  for  the 
construction  of  a  sew^er  system  have  been  rejected.  Noted 
Nov.    26. 

Ricliniond,  Va. — Bids  will  be  received  until  Apr.  2  for  the 
construction   of  a   section  of  the   Bacon   iiuarter   branch   sewer. 

^Vhite  Sulphur  SprinKa,  TW  Va. — See  item  under  "Water 
Supply -Irrigation." 

Clinton,  X.  C. — Bids  will  be  received  until  Apr.  2S  by  A.  B. 
Grumpier,  Mayor,  for  constructing  5%  miles  of  vitrified  pipe 
sewers.      William   M.   Piatt.    Durham,   is   Engr. 

Manning,  S.  C. — -(Official) — See  item  under  "Water  Supply- 
Irrigation." 

Decatur,  tia. — Bonds  for  $18,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  extension 
of  the  sewer  system.      F.  T.  Hopkins  is  Mayor. 

Savannah.  Ga.- — The  citizens  contemplate  issuing  bonds  for 
$600,000.  the  proceeds  of  which  will  be  used  for  the  comple- 
tion  of   the   sewer   system. 

South  Jacksonville,  Fla. — The  City  Council  contemplates 
spending  .?6.'),000  for  the  construction  of  sewers  and  for  paving. 

Birmingham,  Ala. — Julian  Kendrick,  City  Engr.,  has  been 
authorized  by  the  City  Council  to  prepare  plans  for  the 
construction  of  sanitary  sewers  in  the  vicinity  of  43d  St.  and 
10th  and  11th  Ave.,  East  Birmingham.  The  estimated  cost 
is  $5000. 

CorinKton,  Ky. — The  construction  of  a  trunk  sewer  in 
Latonia  .\ve.  at  an  estimated  cost  of  $25,000  is  under  considera- 
tion by  the  Department  of  Public   Improvements. 

Cleveland  HeitchtM,  Ohio — Bids  will  be  received  until  Apr. 
19  by  H.  H.  Canfleld,  Village  Clk.,  for  the  construction  of 
sanitary  sewers  in  De  Soto  Ave.  and  Lee  Rd.  The  F.  A.  Pease 
Engineering  Co.,  Marshall  Bldg.,  Cleveland,  prepared  the 
plans. 

+Granvllle,  Ohio — The  contract  for  the  construction  of 
sewers  has  been  awarded  to  CHAPMAN  &  GLOVER,  Lorain, 
at  $19,388:  for  the  disposal  plant  to  the  G.  E.  SCOTT  ENGI- 
NEERI.VG  CO.,  Norwalk,  at   $14,316.      Noted    Feb.    18. 

SprlnRfleld,  Ohio — The  lowest  bid  for  the  construction  of 
sewers  in  Scioto  and  Kenton  St.  was  that  of  Hoyd  &  Cook. 
Dayton,  at  $7872.  The  same  company  submitted  the  lowest 
bid,  $5105,  for  constructing  sewers  in  North  Main  and  Miami 
St.  Charles  F.  Smith  &  Co.,  Dayton,  was  the  lowest  bidder  at 
$9342  for  the  construction  of  a  sewer  in  South  Main  St. 
Noted  Feb.  25. 

Toledo.  Ohio — (Official) — H.  H.  Wagenhals,  Asst.  Engr..  ad- 
vises that  the  Sanitary  Engineering  Department  of  Lucas 
County,  Ohio,  is  preparing  plans  for  a  sewage-pumping  sta- 
tion, having  a  maximum  capacity  of  1000  gal.  per  min.  It  has 
not  been  decided  whether  to  install  ejectors  or  centrifugal 
pumps.  This  station  is  to  be  one  of  several  to  be  constructed 
In  the  near  future.  William  H.  Gould  is  County  Sanitary 
Engr. 

Gary,  Ind. — All  former  action  for  the  construction  of  Dis- 
trict Sewer  No.  24  has  been  recinded  by  the  Boarcl  of  Public 
Works  and  new  plans  are  being  prepared.  W.  J.  Fulton  is 
City  Engr.      Noted   Mar.    IS. 

+Indlannpolii<,  Ind. — The  contract  for  the  construction  of 
sewers  in  Cottage  Ave,  and  Draper  St.  has  l:)cen  awarded  to 
GEORGH    W.    SCHAUER    &    SON,    at    $9652. 

InhpcmInK,  Mich. — Press  reports  state  that  the  citizens 
have  voted  $30,000  in  bonds,  the  proceeds  to  be  used  In  de- 
fraying  the  cost  of  a  sewer  system. 

ChriHtopher,  III. —  (Official) — See  Item  under  "Water  Supply- 
Irrigation  " 

Columbia.  III. —  Preliminary  i)lans  are  being  i)repared  by 
the  FuUer-Coult  Co.,  Consult.  Kngr.,  Chemical  Bldg.,  St. 
].iOUl8,    for    the    proposed    sewer    system., 

Janrnvillc.  Win. — Bids  will  be  received  until  Apr,  16  by 
the  Board  of  Public  Works  for  the  construction  of  sewers 
In  Sewernge  Districts  5,  10  11,  14  and  15.  about  621  lln.ft,  of 
8-   to  12-ln.  sewers.     C.   V.   Kerch   Is  City    Kngr,      Noted  Jan.    11. 

Ocnnomowoc,  Win. — Plans  are  being  prepared  for  approx- 
imately two  miles  of  12-,  IH-  and  21-ln.  storm  sowers.  W,  E, 
Relch.'ir.lt    Is    Kngr.      H.   J,    Hcho.TiIke    Is   C\ty   Clk, 

OahkoHh,  \VI>i. — Kids  will  lie  received  by  the  Hoard  of 
Public  VVork.M  uiilll  Apr  6  for  the  construction  of  sections 
of  sewer  In  Seveiilli  and  Lincoln  Ave,  and  In  Evans,  Sterling, 
Tenth    nrid    other    streets. 

^llurllnKton.  lonn  The  contnict  for  the  conHlriKlloii  of 
the  Oniihn  St,  sewer  and  briinches,  about  16,900  lln  ft  ,  has 
been  nwanled  to  Vol'NG  *  ItlTHCMKU  CON.STItl'CTK  iN  Co, 
Burlington,  iit   $1  22   per  lln  ft,      H.  O,   Vollmer   Is  City    Rngr. 

Ilnr(l«>>,  Io«vn-  I'.iiice,  Standeviin  *  Moynton,  Engr,,  430 
Lee  Itlilg,,  Omaha,  Neb,.  I»  preparing  plans  fur  a  sower  Mystem 
to  cost  about  $:ir>.00().      II.  T,    Itroder  is  Town  Clk. 


JcvFcll  Junction,  lovra — (Jewell  post  office)— The  Town 
Council  has  jiassed  a  resolution  for  the  construction  of  a 
sanitary  sewer  system,  disposal  plant  and  outlet  sewers. 
M.    J.    Severson    is    Town    Clk. 

Lake  MilLs,  Iowa — M.  Tschirgi  &  Sons,  Engr.,  American 
Trust  Bldg..  Cedar  Rapids,  is  preparing  plans  for  a  sewer 
system  and  disposal  plant.  The  estimated  cost  is  $25,000.  A. 
Aasgaard   is  Mayor. 

Lake  View,  Iowa — Plans  are  being  prepared  by  Bruce, 
Standevan  &  Boynton,  Engr.,  Bee  Bldg.,  Omaha,  Neb.,  for  a 
sewer  system  estimated  to  cost  about  $13,000.  E.  P.  Hart- 
man    is   Town    Clk. 

+L.eon,  Iowa — (Official) — The  contract  for  sewer  work 
has  been  awarded  to  GEORGE  M.  KING.  Des  Moines,  Iowa, 
at  $33,896.  For  the  construction  of  the  disposal  plant  to 
the  PICKUS  ENGINEERING  &  CONSTRUCTION  CO.,  Sioux 
City,    at    $!<S74.      Noted    Mar.    11. 

+  Mason  City.  Iowa — The  contract  for  the  construction  of 
sewers.  8-.  10-  and  15-in.  pipe,  has  been  awarded  to  S.  R. 
BOWEN.  Main  St..  Mason  City,  at  about  $26,500.  J.  Stanton  is 
Mayor.     Noted   Mar.   4. 

+Onawa.  Iowa — The  city  has  awarded  the  contract  for 
the  construction  of  sanitary  sewers  to  the  INTER-MOUN- 
TAIN BRIDGE  &  CONSTRUCTION  CO.,  Tecumseh,  Neb.,  at 
$38,383:  for  the  disposal  plant  to  C.  B.  REYNOLDS,  Council 
Bluffs,    at    $H,S67. 

Sanborn,  Iowa — Plans  are  being  prepared  and  bids  will 
be  received  about  June  1  for  the  construction  of  approxi- 
matelv  four  miles  of  sewers  and  a  disposal  plant.  P.  A. 
Edquist,  Omaha  National  Bank  Bldg.,  Omaha,  Neb.,  is  Engr. 
J.    H.    McNeil    is   Mayor. 

Sioux  City,  Iowa — Press  reports  state  that  bids  will  be 
received  by  Paul  J.  Wells,  City  Clk.,  for  the  construction  of 
storm  sewers  in  29th  St.,  Douglas  to  Grandview  Blvd..  in 
Grandview  Blvd.,  20th  to  22d  St..  in  Ingleside  Ave.,  16th  to 
Dale    St.,    and    from    19th    to    20th    St, 

State  Center,  Iowa — Bids  will  be  received  until  Apr.  15  by 
J.  W.  Sparks,  Town  Clk,.  for  the  construction  of  a  sanitary 
sewerage  system,  about  24,213  lin.ft,  of  8-  and  10-in.  sewer: 
also  a  disposal  plant  having  a  50,000-gal.  capacity  reinforced 
tank,   sand   filters   and   accessories. 

St.  Cloud,  Minn. — Bids  will  be  received  until  Apr.  13  by 
George  G.  Magnuson,  Citv  Clk,.  for  the  construction  of  sewers 
in  District  No.  6,  requiring  10.063  ft.  of  8-  to  15-in.  pipe 
sewers,   28   manholes   and   four   flush   tanks. 

Wi.Hner,    Meb An    election    will    be    held    on   Apr.    9    to   vote 

on  a  bond  issue  of  $20. 000  for  the  construction  of  a  sewer 
system.  Bruce,  Standevan  &  Bovnton,  Omaha,  is  Engr.  C. 
S.   Daily   is  City  Clk. 

Belgrade,  Mont. — -V  survey  is  being  made  by  the  C.  H. 
Green  Co.,  Consult.  Engr..  Spokane,  Wash.,  for  the  proposed 
sewerage   system.      Noted   Mar,    25. 

Juditli  Gap,  Mont. — The  City  Council  is  considering  the  in- 
stallation of  a  sewer  system  in  the  business  section  of  the 
town  and  a   septic  tank.     The  estimated  cost  is  $7000. 

McGehee,  Ark. — The  Council  has  under  consideration  an 
ordinance  authorizing  the  expenditure  of  $90,000  for  muni- 
cipal Improvements.  .About  $30,000  will  be  used  for  a  sewer 
system. 

San  .\ntonio,  Tex. — Bids  will  be  received  by  F.  Fries,  City 
Clk,,  on  Apr.  12  and  19,  respectively,  for  the  following  sewer 
work:  Constructing  approximately  1300  ft.  of  60-in.  sanitar.v 
sewer  to  connect  with  the  steel  flume  across  San  Antonio 
River:  constructing  a  60-in.  steel  fiume  across  the  same  river. 

+L,imon,  Colo. — The  contract  for  the  construction  of  a 
sewer  system  is  reported  awarded  to  the  GEORGE  H.  SETH- 
MAN  CO.,  Denver, 

Parma,  Idaho — The  City  Council  plans  to  build  5000  linft. 
of  sewers  during  the  summer.  It  is  reported  that  bids  will 
soon    be    received. 

Ogden,  rtah — Washington  Jenkins,  City  Engr.,  estimates 
the  cost  of  the  jjroposed  storm  water  sewer  in  Madison  Ave., 
20th  to  27th  St.,  at  $15,000,  and  from  27th  to  Ogden  River  at 
$21,000. 

MeNa,  Ariz. — The  Sewer  Commission  of  the  City  Council 
has  engaged  Julius  Aichele,  a  representative  of  John  Sand- 
burg &  Co..  Engr.,  Denver,  Colo.,  to  prepare  preliminary  plans 
for  the  construction  of  a  sewer  system.  The  estimated  cost 
is    $7.'., 000. 

Aberdeen,  W  unh. — Press  reports  state  that  bids  will  be  re- 
ceived until  .Apr.  28  for  the  construction  of  a  sanitary  sewer 
system  In  West  Aberdeen,  The  work  Includes  laying  32,000 
ft,  S-in,  vitrltled  pipe,  12,000  ft.  of  10-in.,  2100  ft.  of  12-in., 
1500  ft.  of  15-ln,,  1400  ft.  of  20-in.,  1400  ft.  of  24-ln.,  700  ft. 
of  30-in,  and  3100  ft.  of  36-ln.  Also  225  manholes.  Louis  D. 
Kelsey  Is  City    Kngr. 

Spokane,  WnMh. — It  is  reported  that  the  City  Council  has 
ordered  changes  in  sewers  because  of  the  grade  separation  at 
the  tracks  of  the  Northern  Pacific  Ry.  The  estimated  cost  is 
$50,000.  P.lds  will  be  received  for  three  groups:  Spraguo 
Ave.  and  Division  St..  Third  and  Fourth  Ave.,  crossing  North- 
ern P'uUlc  right-of-way.  Fifth  Ave.  and  Cannon  St.  Morton 
McCartni'y    Is    City    Engr, 

Tacomn,  Wunh.  Press  rejiorts  state  that  the  City  Commis- 
sion iH  ( iinslilering  the  construction  of  sanitary  sewers  in 
South    3sih    St       Th.'    estimated    cost    Is    $13,000. 

•fOuturlo.  Cullf. — The  contract  for  the  construction  of  an 
outfall  sewer  coMirectlng  with  the  proposed  sewer  svstein  has 
been  iiwardeil  to  J.  CIU'TUK,  Los  .\ngeles.  at  $14,540.  Noted 
Jan.    1  I   and    Kel.,    11. 

^Sauta  llnrbarn.  rnilf.  The  Cltv  Trustees  have  awarded  a 
contract  for  sevvei  work  In  the  downtown  district  to  A.  L. 
PI;ND(>L.\  ami   K.  A.  GARLAND.  Santa   Marbara.  at  $10,440. 

.Htockton.  <"ulir.  The  City  Commissioners  have  approved 
the  i)lans  of  C  h'..  Grunsky,  Kngr,.  .Sun  Francisco,  and  H.  T. 
Compton,  City  l';n>:r,  lOf  lln-  prnpos.-il  NewiT  system.  Noted 
Dec.   24  and  Jan,   7 
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I'lirltxk.  «  nllf. -Tho  Cltv  I'minill  will  irri-lvu  I.IiIh  imlll 
Apr.  fi  for  coiintidotliiK  mowoi'H  In  \Vi>nt  Mnin  St.  to  llm  rlly 
llinllM. 

OKiiwn.  <»ii<.  -Th«'  Cltv  Council  nliiim  to  ronntruot  9-  iind 
12-ln.  low.iM  of  tile  In  luii  mmIiI.-.  Cm  i  ill  Iuhh.  Illiiihcy,  Kor- 
wiiiil.  I'liilulalr  anil  l^nii-iHon  Axe.  'I'lif  i-Htlniiiloil  i-imt  Ih 
i:'4,l>3ri.      John    lltMitliTNon    In   City    Clk. 

\nn>Miiivrr,  II.  i.  Tli.-  lloiinl  of  I'ulillc  WoiUm  Iwih  Ixwn 
iiHltfil  liv  111,-  I'llv  lOntlnii-r  lo  iiill  for  liliU  for  tilt-  foiiMlrm- 
llon  of'ir.'O  ft  i.r  4L'-ln  n-lnron.Ml-i'onci  ■•Ic  plpr  nowrr  iinil 
soo  ft  of  ;in-ln.  loni-rfir  pipf  wiui-r  for  Curollnu  St.  In  Waril 
6.      Otlicr  M.'Wrr   worU    lo  rout    $i:i.3S0   liaH   liiiMi    rci-oninii'inliil 

Wmf  KIlHllnno,  II.  C.  Tln>  Cltv  Council  IniH  approvcil  plann 
nlroailv  picpaicil  li\  the  Cltv  ICnKlnccr  for  the  conMtruitlon 
of  HovvorM  tlirouitliovit  the  ill\.  The  cHtlnialod  coHt  Ih  ».'.(), imm). 
1'on.Mtructlon   will    be   he>;un  a.s   noon   a«   llnancca  lire  urraiiKvd. 

4i  ai{|i\(;k 

Yunkem.  X.  V.— The  following  1>I(1m  weie  recclveil  l.y  the 
lloaril  of  I'ontract  ami  Supply,  Mar.  U.  foi-  tho  coiiMtructlon  of 
a  Karhane  creinatoiv:  V  .1.  llooth,  ConBtrucllon  Co..  New 
York.  $r.l.M2:  C.eor»rc  T.  Kelly.  JliS.OOO;  .lohn  M.  Vohh.  »('.). I  Ifi; 
Kollv  tNinstructliin  Co.  J«4.7.'i(i.  Steveimon  \-  Murray  Co.,  $t'iX.- 
Sr.O.  anil  Kvnch  &  l.arkln.  $71,0.^0.  D.  V.  Kulton,  City  KuKr. 
Xoteil    Oct     22. 

+rhnrlottr.  N.  ('.-  (Olllclal) — Tho  contract  for  the  con.struc- 
llon  of  Mil  Incinerator  haw  hecn  awarded  lo  .1.  W.  HAAS  at 
about   JIS.OOO.      Samuel    H.   I,ea  la  City    Knur.      Noted   Auk'.   21. 

Toronto,  Onl.  The  Hoard  of  Control  received  Ifi  bids  for 
tho  construction  of  the  Don  Incinerator.  The  Street  Conunl.i- 
sloner  ha.f  recoiiuncnded  that  the  Canadian  CirlHcom-Ku.ssell 
Co  be  awarded  the  contract  at  J4!'.200,  a  SterllnK  incinerator 
to  be  installed.  The  next  lowest  bid  was  that  of  Self  Uros.,  at 
$57,500.      Noted  Nov.   19  and  Mar.  18. 

.STKKKTS  .\XI>  HO.Vns 
Bonton.  Mann. — BliKs  will  be  leceived  until  Ai)r.  fi  by  the 
State  Hinhwav  Coniinl.saloncr  for  the  construction  of  10,200 
llti.ft.  of  road  in  Duxburv:  3S00  lin.ft.  in  (Irafton,  and  5200 
lin.ft.  in  Gloucester.  Arthur  1\  Dean,  15  Ashburton  PI.,  Is 
Ch.  Kngrr. 

Xorthnmiitoii,  MnHM. —  Hids  will  be  received  until  noon.  Apr. 
3,  bv  the  Superintendent  of  Streets  for  50,000  gal.  road  oil, 
40   to   60';    asphalt. 

PittHflelil.  MniiH.-  Hids  will  be  received  until  April  9  by 
Board  of  rublic  Works  for  ten  cars  of  45'/,  asphaltic  road 
oil.      Louis   H.   Cunmiings  is  Clk.  of  the  Bd. 

Revere,  Miikn. — Hids  will  be  received  iintil  Apr.  5  by  the 
Public  Works  Department  for  the  construction  of  grano- 
lithic   sidewalks    during    191.").      Carl    G.    Richmond    is    Supt. 

Hartford,  Conn. —  Hids  for  state  road  work  were  received 
by  the  State  Highway  Commissioner  Mar.  22,  as  follows: 
Wethersfield  Township,  about  7.S60  lin.ft.  of  bituminous  ma- 
cadam on  Maple.  Mill  and  Prospect  St.,  Pierson  Engineering 
&  Construction  Co.,  Hartford.  ?1  3.390;  Olmsted  &  Olmsted.  Inc., 
East  Hartford.  $14,757,  Leonardo  Suzio,  Meriden,  $12,771;  Con- 
necticut Good  Roads  &  Construction  Co.,  New  Britain,  $14,- 
527:  A.  Hrazos  &  Sons,  Middletown,  $13.fi72;  Lane  Construc- 
tion Corporation,  Meriden,  $12,751;  Thomas  Kearney,  Meriden, 
$13,282;  B.  D.  Pierce.  Jr.  Co..  Bridgeport.  $12,748.  Knfield 
Township,  8650  lin.ft.  of  three-in.  trap  rock  macadam  on 
South  St.  A.  E.  Douglas,  Glastonburv.  $10,668;  I.,eonardo 
Suzio.  Meriden,  $10,816;  A.  D.  Bridge's  Sons,  Inc.,  Hazardville, 
Conn.,  $9779.  South  Windsor  Township,  about  8310  lin.ft.  of 
bituminous  macadam  on  Deming  St..  Thom.is  Kearney,  Meri- 
den, $20,920;  Olin  T.  Benedict,  Pittsfield.  $16,319;  B.  Perini  & 
Co..  Ashland.  Mass..  $17,166:  John  DcMichiel  &  Bro.,  Torring- 
ton,  $18,588;  A.  D.  Bridge's  Son.^,  Inc.,  Hazardville,  $14,180;  Louis 
Longhi  &-  Bro.,  Torrington,  $18,819;  Connecticut  Good  Roads  & 
Construction  Co..  New  Britain,  $16,858;  Leonardo  Suzio,  Meri- 
den. $14,172;  A.  Brazos  &  Sons.  Middletown.  $14,167;  Pierson 
Engineering  &  Construction  Co..  Hartford,  $17,415;  B.  D. 
Pierce.  Jr.  Co.,  Bridgeport,  $16,352.  Bloomfield  Township, 
about  6610  lin.ft.  of  native  stone  macadam  on  the  .Simsbury 
Ud.,  Louis  Longhi  .S:  Bro.,  Torrington.  $14,945;  Connecticut 
Good  Roads  &  Construction  Co..  New  Britain,  $15,159;  A.  D. 
Bridge's  Sons.  Inc.,  Hazardville.  $15,365;  A.  Brazos  &  Sons, 
Middletown.  $14,421;  John  DeMichicI  &  Bro..  Torrington,  Conn., 
$14,247;  Robert  G.  Miller  Contracting  Co.,  Hartford,  $13,620; 
also  6879  lin.ft.  trap  rock  macadam  and  macadam  resur- 
facing on  the  Blue  Hills  Rd.;  Louis  Longhi  &  Bro.,  Torrington, 
Conn.,  $11,865;  Connecticut  Good  Roads  &  Construction  Co., 
New  Britain,  $13,468;  A.  D.  Bridge's  Sons.  Inc.,  Hazardville, 
$11,971;  A.  Brazos  &  Sons,  Middletown,  $12,243;  John  DeMichiel 
&  Bro.,  Torrington,  $11,548;  Robert  G.  Miller  Contracting 
Co.,  Hartford,  $11,594;  John  Arborio,  New  Haven,  $11,930;  A.  C. 
Sternberg.  Jr.,  Construction  Co..  West  Hartford,  $13,413;  B.  D. 
Pierce,  Jr.  Co.,  Bridgeport.  $10,964;  Pierson  Engineering  & 
Construction  Co.,  Hartford.  $13,055.  Stamford  Township,  al)out 
4810  lin.ft.  of  native  stone  macadam  (a)  or  gravel  (b)  on  the 
Long  Ridge  Rd.  Gooilman  &  Trumbull  Co.,  Torrington,  (a) 
$12,481  (b)  $9039;  A.  P.  Bridge's  Sons,  Inc..  Hazardville,  (a) 
$11,082;  Peter  Mitchell.  Greenwich,  (a)  $12,654.  (b)  $8648;  A. 
Brazos  &  Sons.  Middletown.  (a)  $9731,  (b)  $6859;  John  Arbo- 
rio. New  Haven,  (a)  $10,270,  (b)  $6180.  Louis  Longhi  &  Bro., 
Torrington,  (a)  $12,943.  fb)  $8375:  Kellogg  fi  Gregory  Co.. 
Danbury,  Conn.,  (a)  $11,227,  (b)  $7715;  H.  Sanford  Osborn".  Red- 
ding Ridge,  (a)  $11,374,  (b)  $7504;  B.  D.  Pierce,  Jr.  Co.,  Bridge- 
port,   (a)    $10,507.    (b)    $7680;    Angelo    Roina.    Greenwich.    Conn., 

(a)  $20,031.    (b)    $10,100;   Frank   Palmer,    Stamford.,    Ca)    $13,509, 

(b)  $8748;  T.  F.  Folev  &  Co..  South  Norwalk.  (a)  $12,766.  (b) 
$11,937;  William  H.  Arthur,  Stamford,  (n.)  $11,473.  Windham 
Township,  about  6930  lin.ft.  of  gravel  road  on  the  Wind- 
ham-Scotland Rd.  Frank  Arrigoni  &  Bro..  Middletown,  $11,358; 
Goodman  &  Trumbull  Co..  Torrington,  $11,609;  Framingham 
Construction  Co..  Framingham,  Mass..  $9632:  A.  D.  Bridge's 
Sons,  Inc.,  Hazardville.  $10,966;  A.  Brazos  &  Sons,  Middletown, 
$9642;  Connecticut  Good  Roads  &.  Construction  Co.,  New 
Britain.  $11,547;  Dean  L.  Chilson,  Franklin.  Mass.,  $13,529;  B. 
N.  Beard.  Co..  Shelton,  $11,880;  A.  Vito.  Construction  Corp., 
Thompson,  $11,559;  .Vrchie  B.  Cadwell.  New  Britain,  $11,- 
737;  Ahern  Construction  Co.,  Willimantic.  $12,345;  Fred  E 
Ellis.  Melrose.  Mass..  $14,686.  Columbia  Township,  about  9964 
lin.ft.  of  native  stone  macadam  on  the  Columbia  Green  Rd. 
Fred   E.   ElUs,   Melrose.   Mass.,   $28,054;  Connecticut  Good   roads 


*  CunHtructlon  Co.,  New  HrllalM,  $21,976;  Goodniaii  &  Truiii 
bull,  Co,  Tot  rliiKlon.  $2I.H76;  l'*riink  Ariigonl  *  Hro..  Middle- 
town.  $'.12,271;  A.  HiiizoM  *  Hi.nM.  $19,725,  A.  D,  lirldK<''H  Honn, 
Inc.,  $2ii,K02:  Alii'in  CoiinI  ruction  Co.,  Wlllliiianllc,  $20.;i23; 
HobiMt  <i.  Miller,  Contrail  Inn  Co..  Ilarlforil,  }lS,;)rrl,  Archie  II. 
Clidwell.  New  Drilain,  $20,047;  A.  Vllo,  Conul  rijcl  Ion  (^.rp.. 
ThohipHon,  $I9,IKI;  Capulo  Ar  ( ilovanlniil,  17M  .N'oitti  St.,  ItoHton. 
MiiMH,,  $1H,H10.  Waterbury  City,  about  10,100  llii.fl.  of  K-ln. 
giavil  on  ThoinaMlon  Ave.  C.  W.  Tryon,  .\1erlrlen,  $16,443; 
Coniiecllciil  Good  HoadM  A  CouHt  met  Ion  Co.,  .N'l-w  Britain, 
$12,217;  .lohn  Aihorlo.  .N'l-w  lliiven,  $I4,I4H;  Goodman  A  Trum- 
bull Co.,  Torrln(!ton,  $18,.-|.'ll;  M.  I'erlnl,  AHhIand,  .MaHH.,  $13,536; 
llarliaiii  \-  D'Aurla.  Waterbury,  $14,849;  Franilnghani  <V>n- 
Mliuclliin  Co.,  FramlnKb;im,  .MaHH.  $14,293;  II.  ,N.  I!e:ird  Co.. 
Sh.-lton,  $17,465;  E.  H.  Itelllv,  Waterbury.  $15,611;  II.  San- 
foid  OHborn,  Ki-ddlng  Itldge,  $15,610;  PlerHon  Engineerlnn  & 
CoiiHtructlon  Co.,  Ilarlforil.  $l6.;t91;  John  De.Mbhlel  *  Mm., 
Torrington.  $12,884;  ThoinaH  Keurnev,  .Meriden,  $16,012;  B.  I). 
IMerce.  .Ir.  Co..  Hrldgeport,  $13,319;  A,  Hr.izoH  *  SonH,  Mid- 
dletown, $15,052;  LouIh  Longhi  K-  I'.ro.,  Torrington,  $391,442; 
AndreanI    &    Hiizzl.    Torrlnglon.    $14,116.      Noted    .M.ir.    18. 

MnnelirHti-r.  (  onn. —  Bids  will  be  received  until  5  p.m.,  Apr. 
3,  for  the  construction  of  :ibout  60,000  mi. ft.  of  concrete  waIkH 
and  111.000  ft.  of  concrete  curbing.  J.  Fr:ink  Bower  Ih  Kupt. 
of  SIreelh. 

+  >lerl«Icn.   Cwnn, —  (Olllclal) — ContractH   have    been    awarded 
for   paving   Stale  St.    with    woo.l    block    to   LEONAHDf)   SEIZIO. 
185    Lewis    Ave..    Meriden,    and    for    brick    paving    to    THOMAS    ' 
KEARNEY,  at  $S3SS.      Noted   Mar.   11. 

"Mew  Ifnven,  Conn. —  Bills  will  be  received  until  2  p.m.,  Apr. 
5,    by    1''.    L.    l-'oril.    City    Engr..    for   Improving    Harriet    St. 

•  Allinny,    >.     V (Oflkial) — Hids    will    be    received    until    1 

p.m..    Aiir.     20,     by     Edwin     Duffey,    State     Highway    Comr.,     for 
improving   highwa.vs   in    various   counties. 

Albany,  N.  Y. — Press  reports  state  that  Edwin  Duffey, 
Highway  Comr.,  has  decided  to  reject  all  bids  received  for 
the  construction  of  a  road  around  the  base  of  Storm  King 
Alountain. 

•f-AAIknny,  N.  Y. —  (Official) — Bids  were  received  by  the 
State  Highway  Commission,  55  Lancaster  St.,  Mar.  23  for  the 
construction  of  iiublic  higliways,  liy  State  Aid  as  follows: 
Road  No.  965-A.  Allegheny  County,  9.52  miles — Richard 
Hopkins,  Troy,  $19,676;  Flood  &  Van  Wirt  Co.,  Hudson  Falls, 
$19,149;  Kennedy  Construction  Co.,  Albany,  $19,449;  Mc- 
GREEVEY.  McGCIGAN  <*t  BAl'M  CONSTRl'CTIO.N  CO.,  Elmira, 
$17,968  (awarded  contract):  P.  J.  Kennedy,  Utica,  $19,502; 
Bison  City  Engineering  &  Contracting  Co.,  Buffalo,  $18,997: 
Dale  Engineering  Co.,  Utica,   $18,46s. 

Road  No.  5543,  Cattaraugus  County,  6.98  miles — L  M.  Lud- 
ington  &  Sons,  Inc.,  Rochester,  $120,749;  George  Holler,  Albany, 
$119,438;  AUSTIN  W.  SUMMERS,  Buffalo,  $107,770  (awarded 
contract);  Woolsey  Construction  Co.,  D.ivenport,  Io\ya,  $115,- 
072;  M.  Bennett  <*t  Sons,  Indiana,  I'enn.,  $112,060;  Bison  City 
Engineering  &  Contracting  Co.,  Inc.,  Buffalo,  $123,270;  Lesher, 
Roess    &   Lesher,   Oil   City,   Penn.,    $114,507. 

Road  No.  525S-A,  Cattaraugus  County,  5.35  miles — George 
Holler,  -Mbany,  $95,348;  I.  M.  Ludington  <<t  Sons,  Inc..  Rochester, 
$96,560;  Serviss  fi  Mackey,  Youngstown,  $93,800;  AUSTIN  W. 
SUMMERS,  Buffalo,  $90,223  (a\vardpd  contract);  Lake  Shore 
Construction  <fe  Supply  (^o.,  Dunkirk,  $94,730;  Jlichae!  H.  Rip- 
ton,    Rochester,    $93,995;    James    Rossney,    Buffalo,    $95,792. 

Road  No.  1230,  Columbia  County,  4.97  miles — Brady  & 
Oltarsh,  New  Y'ork,  $61,736;  James  Garafano  K-  Sons.  Mt. 
Vernon,  $60,817;  C.  W.  Tyrone,  Bovntonville,  $62,549:  RUSSO- 
PARKER  CONSTRUCTION  CO.,  Hudson,  $58,922  (awarded 
contract);  John  L.  Hayes  Construction  Co.,  Yonkers,  $60,492; 
Harris-Rose  Construction  Corporation,  New  York,  $62,811; 
H.    B.    Sproul    Construction    Co.,    Inc..    Peekskill,    $61,654. 

Road  No.  5546,  Erie  County,  4.48  miles — Michael  H.  Ripton. 
Rochester,  $69,764;  Harry  B.  Harrison,  East  Rochester,  $71,206; 
Lake  Shore  Construction  &  Supply  Co.,  Dunkirk,.  $71,301; 
AUSTIN  W.  SUMMERS,  Buffalo,  $69,736  (awarded  contract); 
John  Johnson  Construction  Co.,  Buffalo,  $70,484;  Louis  H. 
Gipp,  Buffalo,  $73,300;  Bison  City  Engineering  &  Contracting 
Co.,    Inc.,    Buffalo,    $73,245. 

Road  No.  1222,  Franklin  County,  0.22  mile — JI.  J.  Vitilli, 
Sar.Tnac  Lake,  $3586;  Rumpft  &  Stevens,  Lake  Placid.  $3599; 
JOHN  F.  LEWIS,  Albany,  $3474  (awarded  contract);  Flood  & 
Van  Wirt  Co.,  Hudson  Falls,  $3682;  P.  J.  Kennedy,  Utica, 
$4155;  William  H.  Murray,  .Saranac  Lake,  $3919;  S.  B.  Van 
Wagonen,    Inc.,    Rondout,    $4038. 

Road  No.  5269-B,  Jefferson  County,  0.51  mile — John  F. 
Lewis,  Albany,  $6032;  P.  J.  Kennedy,  Utica.  $6453:  A.  J.  Rock- 
wood,  Rochester,  $6092;  Phelan  &  Sullivan,  Utica,  $6432; 
Semper  Bros.,  Watertown,  $6249:  'U'ard  E.  Griffin.  Massena, 
$6370;  Rumpft  &  Stevens,  Lake  Placid,  $6499;  J.  A.  WEIDMAN, 
Syracuse,   $5816    (awarded   contract). 

Road  No.  1237.  Monroe  County,  0.66  mile — Michael  H.  Rip- 
ton,  Rochester,  $22,762;  Fulton  Engineering  Co.,  Inc.,  Albany, 
$22,891;  Ribstine-Holter  Construction  Co.,  Inc.,  Rochester, 
$22,834;  John  Petrossi  Co.,  Rochester,  $22,951;  Monroe  Roads 
Co.,  I'ittsford,  $22,395;  GREENFIELD  CONSTRUCTION  CO., 
Hornell,  $22,294  (awarded  contract);  Connors  fi  (Jallivan, 
Elmira,    $22,628. 

Road  No.  758-A,  Niagara  County,  8.33  mile.s — Public  Service 
Contracting  Co..  Niagara  Falls,  $38,977;  Greenfield  Construc- 
tion Co.,  Hornell,  $39,046;  J.  A.  Culkin,  Oswego,  $41,717;  Har- 
radine  Bros.  Co.,  Inc.,  Spencerport,  $38,880;  Greece  Construc- 
tion Co.,  Rochester,  $40,427:  C.  B.  Whitmore  Co.,  Lockport. 
$41,540;  AUSTIN  AV.  SUMMERS.  Buffalo,  $38,767  (awarded 
contract). 

Road  No.  909-A,  Putnam  County.  0.13  mile — John  Twinane. 
Hartsdale,  $1848;  JAMES  GAR.\FANO  &  .SON.  INC.,  Mt.  Vernon. 
S1733  (awarded  contract),  James  L.  Kehoe.  Newburgh,  $2346; 
Amos  D.  Bridge's  Sons,  Inc.,  Hazardville,  Conn.,  $2066;  H.  B. 
Sproul    Construction   Co..    Inc.,    Peekskill.    $1911. 

Road  No.  5533,  Rensselaer  County,  2.11  miles — .John  Arborio, 
New  Haven,  Conn.,  $29,413;  John  W.  Davitt,  Albany,  $29,943; 
Gifford  Construction  Co.,  Jamaica,  $28,811;  Highw.av  Engineer- 
ing Co.,  Albany.  $29,449:  Parker-Hassam  Paving  Co.,  Wor- 
cester, Mass..  $'^9,799:  Jturrav  Contracting  Co..  Trov,  $26,936; 
BELMAR  CONTRACTING  CO.  INC.,  Troy,  $26,814  '  (awarded 
contr.ict). 

Road  No.  5234.  Sullivan  Count  v.  8  51  miles — JOHN  S.  ARM- 
STRONG. Middletown,  $37,127  (awarded  contract):  H.  B. 
Sproul  Contracting  Co.,  Inc.,  Peekskill,  $41,313;  John  De 
Michael    &    Bro..    Torrington,    Conn.,    $40,601;    John    J.    Guinan 
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Contracting  Co., 
Tonkers,  J37,S78: 
Ruddy-Saunders 

Ithaca,  N.  Y— Bonds  for  $43,000  were  sold  Mar.  24.  the 
proceeds  of  which  win  be  used  for  improving  and  construct- 
ing  highways   in   Tompkins   County. 

Xew  V.irk,  N.  Y.— (Borough  of  Brooklyn)— (Official)— Bids 
were  received  Mar.  24  by  L.  H.  Pounds.  Borough  Pres.,  for 
V!^?  w^''"»^9oV^o^*^  f?  follows:  (a)  East  17th  St.,  (b)  54th  St., 
s^R^-  ^o^  t-c'^o?*>.^"^'i'*"]  Asphalt  Paving  Co..  (a)  $4879,  (b) 
$d62o  (c)  $£3So;  Cranford  Co.,  (a)  $4330,  (b)  $5561,  (c)  $9203; 
rJ"?°«i/-"-  ^}^^H^^.^^'^^^^^  Co.,  407  Hamilton  Ave.,  Brooklyn, 
ilftoi*  /k'^  '^--  A"^^':  '"^l J^246:  TopeKa  Paving  Co.,  Inc.,  (a) 
li-lh  r*K^^  l-^*.-!*'  /I^  ?XSTS;  Uvalde  Asphalt  Paving  Co.  (a) 
If'OO  (b)  $D4fc7,  (c)  $8471:  Union  Paving  Co.,  (a)  $6332  (c) 
Noted' Sr:^^''i*r'    ^^P^^"    Pa-vine    Co..     (b)     $5777,     (c)     $9529. 

^ti^V  ^'•"■'?'  'f-  v.— (Borough  of  Brooklyn)— (Official)— Bids 
will  be  received  until  11  a.m..  Apr.  7.  bv  L.  H.  Pounds,  Bor- 
ough Pres..  for  improving  a  number  of  streets. 

n.^'L*"^  ^"'■''^  ^;  Y.— (Borough  of  Brooklyn) — (Official)— Bids 
were  received  Mar.  24  for  200.000  gal.  of  tar  road  surfacing 
material  from:  Barrett  Mfg.  Co.,  17  Battery  PI..  $10,940; 
United  Gas  improvement  Co..  $11,860. 

+  Xew  York,  X.  Y. —  (Borough  of  Brooklyn)  — (Official) — The 
contract  for  improving  Ave.  U  from  Coney  Island  to  Graves- 
end  Ave.  has  been  awarded  to  L.  GllAXATO,  at  $6287.  Noted 
Mar.   4  and   18. 

>'ew  York,  X.  Y — (Borough  of  Queens) — (Official)  —  Bids 
were  received  Mar.  24  for  5000  cu.ye  of  gravel  or  chlpstone 
as  follows,  per  cu.yd.:  T.  F:.  Tuohy  &  Co.  Inc..  $1.59:  Charles 
C       sVI-   C°"""^<=t'"S   ^°-  ?1.65;   Frederick  Starr  Contracting 

»,  ^^T,^\?'^'J'-  y — (Borough  of  Queens) — Bid-,  were  received 
Mar.  24  by  the  Borough  President  for  Ipying  sidewalks  on 
Murray  St  rrom  Broadway  to  Mitchell  Ave.  and  on  Bathgate 
?Jo  ,.*i'"^''''^'^?,'^  -^■^■®-  ^°  Bayside  Ave.  as  follows:  F.  Soviers. 
*^^i}=>-,-„P^^<^e  Bros.,  $19,717;  C.  Vanderbilt,  $19,139;  V.  T.  Ma.x- 
?;1,"v,,*-^a1^''.  *^-  Marshall.  $18,805;  Astoria  Contracting  Co.. 
$18,133:  Charles  A.  Myers  Contracting  Co..  $17,905-  Ulrich  & 
Co.,  $18,223:  M.  F.  Hickey,  $21,367;  It.  F.  Scott,  $18  415-  Oifford 
Contracting  Co.,  $17,759;  H.  J.  Mulle.i  Contracting  Co.,  $17,526. 

Xew  York,  X.  Y.— (Borough  Queens)  — (Official)— Bids  will 
be  received  until  11  a.m..  Apr.  7,  by  Maurice  E.  Connolly, 
Borough  Pres.,  for  improving  a  number  of  streets. 

Xew  York.  X.  Y.— (Borough  of  Richmond) — (Official)— Bids 
will  be  received  until  noon,  Apr.  6.  by  Charles  J.  McCormack 
Borough  Pres..  for  improving  the  south  side  of  Castleton  Ave' 
from  Havenwood  Rd.  to  Brighton  A"e. 

New  York,  N.  Y.— (Official) — See  iten^  under  "Water  Supply- 
Irrigation,  "i^fj 

.,  >'••?»?«»•»  Falls,  X.  Y. —  (Official)— Bids  wi!!  be  received  un- 
til i:30  p.m..  Apr.  6,  by  the  Board  of  Public  ^orks  for  pav- 
ing various  streets  and  alleys.  F.  S.  Parkhurst  Jr  is  Citv 
Engr.,  and  Thomas  H.  Hogan  is  City  Clk.  ' 

+Oneonta,  V.  Y. — Press  reports  state  that  the  contract  for 
paving  River  St.  with  bituminous  macadam  has  been  awarded 
to  PHELAX  &  SULLIVAN,  Utica.  N.  Y.,  at  $19,551  Noted 
Mar.   4. 

-kOnnfKO,  -"V.  Y. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Apr.  9.  by  the  Department  of  Works  for  constructing 
approximately  4000  sq.yd.  of  vitrified  brick  pavement  and  for 
resurfacing  8500  sq.yd.  of  old  sheet  asphalt  pavement  with 
vitrified    brick. 

Rophrnter.  X.  Y. — The  City  Council  proposes  to  pave  Norton 
St.  with  asphalt  or  brick  at  an  estimated  cost  of  $75,000. 

+Troy,  X.  Y. — A  contract  for  repaying  7000  sq.yd.  of  as- 
phalt pavement  has  been  awarded  to  JOHN  W  GAVITT 
Troy.  ' 

rtica,  N.  Y. — Bonds  for  $5469  were  sold  Mar  22.  the  pro- 
ceeds of   which   will   be   used   for   paving. 

Rlalrxtown,  X.  J. — The  Board  of  Chosen  Freeholders  of 
Warren  County,  Belvidere,  will  build  a  new  macadam  road 
from  Blairstown  to  the  Lackawanna  station.  Surveys  have 
been  made  by  the  County  Engineer. 

Bloomflpld.  X.  J. — The  city  plans  to  pave  Waverly  PI      Esti- 
mated   cost.    $25,000.      Ernest   Baechlin,    National    Bank    Bide 
Bloomfleld,   is  Engr. 

Camdpn.  X.  J.— The  City  Council  plans  the  improvement  of 
Broadway  from  Federal  St.  to  Kaighn  Ave.  with  .sheet  asphalt 
Negotiation.*!  are  under  way  with  the  Public  .Service  Ky  Co' 
for  the  installation  of  belglan  block  paving  b<;tween  Its  rails 
on   this   thoroughfare. 

ramden.  X.  . I.— The  City  Council  has  passed  an  ordinance 
providing  for  the  improvement  of  North  Second  and  State  St 
with    sheet   asphalt    pavement. 

HaddonHeld,  X.  J.— The  Board  ol  Comini.Hsioneis  plans  the 
Improvement  of  Kings  Highwiiy,  from  Chestnut  St  to  M.-idison 
Ave  .connecting  with  the  county  paving  to  bo  done  by  the 
Board  of  Freeholders. 

Jrrnry  City,  X.  J. — Bids  will  soon  be  received  by  he  Hoard 
of  City   Commissioners   for   paving   High   St.   from    naldwin   to 

Summit  A VI'. 

*Mantelalr,  N.  J — fOfficlal) — Hlds  will  be  received  until 
S  pm.  Apr.  12,  by  Harry  Trippeft.  Town  Clk.,  for  60.000  gal 
of  aHphalt   for   re-iurfuclng   streets. 

•  Montolalr.  X.  J.—  (Official )— Bids  will  be  received  until 
?,-J'„T„-  '^l"".  12,  by  Harry  Trljipett,  Town  Cll<.,  for  about 
130.000  gnl.   of  asphalt   road   oil   containing   15';    asphalt 

Pntrmon,  X.  J, — Bids  will  be  received  by  the  county  until 
2  p.m..  Apr.  7,  for  repairing  and  mncadumlzing  31  roads.  IMans 
are  at  the  office  of  the  County  Engineer,  Court  House.  Pnter- 
Hon. 

Toma  HIver,  X.  J.  — (Officlnl)  —  Bids  will  be  received  until 
noon.  Apr.  B,  by  the  Hoard  of  Chosen  Freeholder*  of  Ocean 
County  for  building  a  road  In   HoviT  Township. 
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Trenton,  X.  J. — The  Board  of  Freeholders  of  Mercer  County 
will  soon  call  for  bids  for  the  construction  of  a  new  bituminous 
concrete  road  from  Washington's  Crossing  to  the  Hunterdon 
County  line,  about  four  miles.  The  contract  will  be  let  in 
two  sections. 

I'nion,  X.  J. — (Weehawken  post  office) — Robert  Gaw,  Town. 
Engr..  has  been  authorized  to  prepare  plans  for  repaying  Fifth 
St.    with    granite    block. 

Darby,  Penn. — Bids  will  be  received  by  the  Borough  Council 
until  Apr.  5  for  the  sale  of  $30,000  in  bonds,  the  proceeds  to 
be  used  for  street  improvements. 

Harrisburg,  Penn. — Bids  will  be  received  until  Apr.  7  by 
W.  H.  Lynch.  Supt.  Streets  and  Pub.  Imp.,  for  constructing  an 
asphalt   plant. 

+.MeKeesi»ort,  Penn. — The  contract  for  improving  Walnut 
St.  from  14th  to  16th  Ave.  has  been  awarded  to  F  H  CRO- 
ZIER   at    $10,426. 

♦♦Philadelphia.  Penn. — The  contract  for  improving  the 
Parkway    from     19th    to    22nd    St.     has    been    awarded     to    the 

McNICHOL    PAVING     "      ' --        ^ 

Penn..   at  $151,591. 

Sharpsbarg.    Penn. — Bids    will    be    received    until    7-30    pm 
Apr.  12,  by  J.  F.  Barry,  Borough  Clk.,  for  grading,  paving  and 
curbing  various   streets. 

+'*^AVilkes-Barre,  Penn. —  (Official) — Contracts  have  been 
awarded  for  paving  Magnolia  Ave.,  W^ood,  River,  Main  Race 
Blackman,  High  and  Grove  St..  to  the  STATE  P  WING  CO  - 
Kidder  St.  to  B.  G.  COON  CONTRACTING  CO.:  South  St  to 
the  HERRICK  CONTRACTING  CO.;  Foster  Lane  to  FRANK 
ANSTETT.      Noted   Feb.    11.  x.  x>.aims. 

^Baltimore,  Md. — Contracts  have  been  awarded  by  th^ 
State  Road  Commissioners  for  paving  as  follows:  Cathedral 
St.  from  Mt.  Royal  Ave.  to  Madison  St.,  0.47  miles  with  as- 
phalt, to  the  AMERICAN  PAVING  &  CONSTRUCTION  CO 
Montebello  Ave.,  and  Jenkins  Lane,  Baltimore,  Md.,  at  $20  753 
For  roadway,  from  Cumberland  to  Nave's  Farm  Allee-hanv 
County,  to  THOMAS.  BENNETT  &  HUNTER,  West'minstlr,  Md 
at  $11,715,  consisting  of  1.65  miles  of  resurfacing  For'  3  92 
miles  of  concrete  roadway  on  the  Annapolis  Blvd.,  from  Glen 
Brunie  to  Pumphrey,  Anne  Arundel  County,  to  FISHER  *• 
CARROZA,  437  East  Preston  St.,  Baltimore,  at  $43  954  For 
0,85  mile  of  resurfacing,  through  Grantsville,  Garrett  c'ountv 
to  FOGEL  &  CO..  at  $8476.  For  5.66  miles  gravel  resurfacing 
from  La  Plata  to  near  Ripley,  Charles  County,  to  THOMAS 
MULLAN,  4001  Greenmount  Ave..  Baltimore  at  $22  854  For 
to  F'"x^IcGu!REf  at"  $1^46"^^  Hancock,  Washington  County, 

Baltimore.  Md.— Bids  will  be  received  until  Apr.  13.  bv  the 
Maryland  State  Road  Commissioners,  601  Garrett  Bldg , 
Baltimore,  \Id.,  for  road  construction,  under  Contract  Ab-8, 
Baltimore  City,  sections  of  Maryland  Ave.,  and  on  Russell. 
Bush  and  Ridgely  St.,  0.83  miles  brick,  sheet  asphalt  and 
granite  block:  Contract  Bc-3A,  Baltimore  Citv,  Frederick  Ave, 
over  Gw-ynn's  Falls  Bridge,  0.34  miles  vitrified  brick  paving: 
Contract  0162B,  Garrett  County,  3.73  miles  resurfacing,  from 
?5?''''".y'"^  toward  McHenry;  Contract  CE-IS  Cecil  County 
I;,,  ff'- ,^  concrete  or  macadam,  through  Elkton  from  Little 
Elk  Bridge  to  first  cross-road,  and  from  Pennsylvania  cross- 
ing  to  Big  Elk  bridge. 

+Pulaski,  Va. — .A.  contract  for  permanent  street  improve- 
ments has  been  awarded  to  the  HOTEL  CONSTRUCTION 
Al:  Pu'a^!^''  '^'^  •  ^t  approximately  $103,059.  Noted  Sept.  10 
1914,   and   Feb.    11,   1915. 

K  ?u'"'"I?"  •"'*''•  ^-  <"•— Bids  will  be  received  until  Apr.  10 
?y  .f  Commissioners  of  Swain  County  for  constructing  about 
26  miUs  of  road.     T.  M.  Howeston  is  Engr. 

TayloravIUe,  X.  C. — At  the  election  held  Mar.  9  the  citi- 
zens voted  in  favor  of  issuing  $150,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  constructing  and  improving  roads. 
Noted    Feb.    18. 

.  +WaycroMs,  CJa. — The  contract  for  paving  Carswell  Ave. 
with  brick  has  been  awarded  to  the  GEORGI.\  ENGINEER- 
ING CO.,  Augusta,   Ga. 

tv.  ■*""'"<"•>•  ■^•«- — Bids  will  be  received  until  2  p.m.,  Apr.  7,  by 
the  Commissioners  of  Calhoun  Countv  for  grading,  draining 
and  surfacing  the  I'iedmont  and  Jacksonville  Rd.  The  esti- 
mated  cost  is  $4616. 

+  BirnilnKhani.  .\Ia. — The  contract  for  paving  10th  Ave..  S.. 
from  2Kth  to  28th  St.  has  been  awarded  to  the  BIRMINGHAM 
PAVING  CO..  Birmingham,  at  $8000. 

ANhtabuIn,  Ohi» — Bids  will  be  received  until  .\pr.  19  by  A. 
V.    lliUycr   tor   improving   a   portion   of   Center   Rd. 

CnunI  Dover,  Ohio — (Official)— Bids  will  be  received  until 
noon,  Apr.  14.  for  paving  Iron  and  Slingluff  Ave.  George  K. 
Arnold   is   City   Engr. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Apr.  23,  by  the  Board  of  Commissioners  of  Hamilton 
County  for  Improving  the  Hunt  Rd.  Albert  Relnhardt  Is  Clk. 
of  the  Coini.s. 

Cleveland.  Ohio — Bids  will  be  received  until  10  a.m..  Apr. 
17,  by  the  Hoard  of  County  Commissioners  for  Improving 
Clague  It<I.  No.  2  from  Lake  Rd.  in  Bav  Village  to  North 
Uldge  ltd.  in  Dover  Township.  W.  A,  Stinchcomb  Is  County 
Surveyor  and    K.   (J.   Krause   Is   Clk.   of   Bd. 

ColiinibuM,  Ohio — Bids  will  be  received  until  2  p.m.,  Apr.  2. 
by  Clinton  Cowan,  State  Highway  Comr.,  for  road  improve- 
ments In  .Sandusky  Shelby,  Hancock.  Huron.  Erie,  Paulding, 
Warr.n.  I'nlniiin.  Lnki;  Champaign,  Tuscarawas,  Montgom- 
erv,    Defliiiur    and    Allen    Counties. 

•f<'<>liinibui>,  Ohl«»— (Official)- The  State  Department  of 
HI  cMwayN  awar.Ied  contracts  as  follows:  l';rlo  Countv,  Section 
!>!<.*.  .'■.V,,,'"i;h^"Jl''"-'''<y  '''■  •  concrete,  the  Ml'CKKYK  K.NGI- 
NKKIUNU  (  O.  Norwalk,  Ohio,  at  $64,400:  Knox  County,  Sec- 
v/JL',,;J;  Mt.  \ernoii-CoNliocton  Rd..  wuterbound  macadam,  the 
JONES  CON.STUl'CTION  CO..  Mt.  Vernon,  Ohio,  at  $39,S50: 
JJ.^.IiiK/A.V",';"*'', .'?'■''"""  '''•  '^t  Marys-Kt.  Wayne  Rd..  ISAAC 
PUTNAM,  Van   W.rt,  Ohio,  $19,000.      Noted   Mar.   4. 

Connrnut,  Ohio -(Official)— Bids  will  be  received  until 
noon,  Apr.  10.  by  s  N.  Mahaffey,  Dlr.  Pub.  Ser..  for  Improving 
n  section  of  Grant  St. 


April   I.  i;ti:. 
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l><-lliin<<-.  Ohio  KIiIm  will  1h<  i.tiIvi'.I  until  Apr.  fi  l>.v  lli>».:<'i 
Simii.-'l.  >'ll^  "1  till-  1".(1.  »f  Coiiii.  i«l'  I  iilliiiui'  Ciiuiil.w  fof  Kiiiil- 
liiK   Mini    miiiailiiMil/.liiK    row. MM    Ilil.      Ni>.    H. 

t'Kilrn.  Ohio  I'ti'sH  i  .imrtM  Mliilf  lli.il  ii  conlriu-t  for  Inlck 
UK  hiiM  l.f.n  !««;.  il.-,l  lo  \V.  \V.  HATCH  A  SONS.  (IomIioii. 
liul.,    lit    $r.T,r.Sil. 

I.ornln.  Ohio — I'iohh  loportH  Htiito  tliiit  1iI<Ih  will  hooii  Ii« 
ri>cflv<<il  for  pavliiK  WchI  IOiIo  Avi-.  Tlu>  OHtliiiiiti'il  cobI  of 
llu<  work   iM  $15,000.     C   M.  0«t>oin<-   In  t'lti    Kunv. 

Ktt^n,  Ohio  -Uliln  will  ln>  r.i-.'lviMl  uiilll  iiocin,  Apr.  IB,  liy 
J  W  Davlil.Mon.  riU.  of  Hi.-  Hil.  of  TriiHt.-fH  of  Troy  Town- 
8hli>,  for  iiiiu'iiilitiiilxliiK  tlu>  Nova  ami  lOixitrrn  anil  Hic  Nova 
niui   \V.>.Mt.-ni    K.l 

liiillniiniMtlU,  IihI.  -(OllUlal)  — niilH  will  bo  rocolviil  until 
10  a.m..  .\pr.  .'..  1«\  Hio  Hoard  of  I'ulillc.  WorkH  for  IniprovliiK 
Orii'iital  anil  Ufitli  St.  anil  Hooil  Avo.  U.  J.  T.  Jc«up  In  (,'lt.v 
Knur. 

^lii.ilnnniioilM.  Intl.  -Thi<  contract  for  pavluK  I'^'iHt  New 
York  ."^t.  tioiii  .\i.xcii:(l  Ave.  to  Kaixlolpli  St.  luiH  liciMi  awarded 
lo  the   I'NION   ASlMIAl.T  CONSTUICTION  CO..   at  »7(iol. 

+  In<llniin|iolii>,  liiil.  The  contract  for  pavliiR  McriiciHon  St. 
from  aotli  St.  to  Suthciljind  .\vo.  hiiH  bocn  awarded  to  the 
UKIM'HMC    I'ONSTUrCTION    CO. 

Ilt'loll.  \\  Ih. —  (Olllclal)-  lUds  will  I)©  received  until  2  p.m., 
Apr.  .s,  liv  tlio  I'ulillc  Works  Committee  for  ImprovlriK  a 
number  ol'  streets.  H.  K.  Wood  la  City  Clk.  and  H.  II.  Cald- 
well   Is    City    ICiiKr. 

Ilroftoii.  III. —  (Olliclal)-  nids  will  be  received  until  1  p.m.. 
Apr.  U'.  at  the  otllce  of  the  Town  Clerk,  itrocton,  for  road 
consti  uctiiin    in    lOmbarass  Township,    lOd^ar  County. 

<'hrlHto|itior,  III. —  (Olliclal) — See  item  under  "Water  Suji- 
ply — Irrigation." 

KiiKlUh,  III. —  (Sprinar  Grove  post  office) — An  election  will 
be  held  Apr.  6  at  which  the  question  of  issuing  $7."i00  in 
bonds  for  paving  will  be  submitted  to  the  voters. 

4Mollne,  111. — The  contract  for  paving  in  the  l.'ith  Ave.  Dis- 
trict has  been  awarded  to  A.  K.  rtUTLKD(?K,  Rockford,  111., 
at  $71,127.  Other  bids  were:  J.  P.  Mc^Mahon,  St.  Loui.s.  Mo.. 
J73,141;  McCarthy  Improvement  Co..  Davenport.  HI..  $73,4.')C; 
Western  Improvement  Co.,  Kacine,  Wis.,  $75,811. 

Ottnwn,  III. — The  Commissioners  of  La  Salle  County  have 
appropriateil   $50,000   for  constructing  hard   roads. 

SprinKil*-!*!.  HI- — ((Mlicial) — Hlds  will  be  received  until  11 
a.m.,  Apr.  7,  bv  the  State  Highway  Commission  for  State-Aid 
work  in  Kendall  County,  Section  A.  7300  lin.ft.  of  concrete, 
estimated  cost,  $13,334,  and  Sangamon  County,  Section  F, 
1700  lin.ft.  of  brick,  estimated  cost,  $5363. 

Kniikniinn.  Wl«. — Ttids  will  be  received  until  Apr.  5  by  the 
City  Clerk   for  improvinp:  a   number  of  streets. 

+  ^IIUvnukoe.  ^ViM. —  (Ollicial) — The  contract  for  construct- 
ing the  Heloit  Rd.  of  tlie  Milwaukee  County  highway  system 
has  been  awarded  to  .IKNSIOX  .vt  .IKNSKN.  Chamber  of  Com- 
merce BIdg..  Chicago,   111.     Noted  Mar.   18. 

Mllnnukee,  \VI«. — The  Department  of  Public  Works  will 
receive  bids  until  Apr.  6  for  road  oil  of  various  grades  as 
follows:  Bid  No.  1,  50,000  gal.;  No.  2,  200,000  gal.;  No.  3,  50,000 
gal.;  No.   4.   50,000  gal. 

Mlln-aukee.  AVIn. — Bids  will  be  received  until  Apr.  5  for 
asphalt  paving  with  concrete  foundation,  and  concrete  curb. 
gutter  and  sidewalks,  as  follows:  On  16th  St..  20th  Ave..  Royall 
PI..  Greenfield  Ave.,  Harrison  Ave.,  Cleveland  Ave.,  49th  St., 
and  Sixth  Ave. 

Prairie  «lii  Chien.  WIm. —  (Oflicial) — The  date  for  receiving 
bids  for  constructing  9106  sq.yd.  of  permanent  pavement  on 
concrete  foundation  has  been  extended  from  Apr.  14  to  Apr.  23. 
W.  G.  Kirchoffer.  31  Vroman  Blk.,  Madison,  is  Engr.  Noted 
Mar.  IS. 

+Richland  Center,  Win. — A  contract  for  constructing  bitu- 
lithip  pavement  has  been  awarded  to  the  BUTLER  CON- 
STRUCTION  CO..    Waukesha,   Wis.,   at   approximately,   $25,905. 

+BurIington,  lotva — A  contract  for  paving  has  been  award- 
ed to  ELMER  GOCH.\NOW,  Muscatine,  Iowa,  at  approximately 
$7980. 

+Cedar  Rapld-s,  Iowa — Contracts  have  been  awarded  for 
paving  as  follows:  Contract  1,  to  FORD  PAVING  CO.,  Cedar 
Rapids,  at  $17,898,  for  9762  sq.yd.  vitr.  brick  block  on  a  4-in. 
concrete  foundation,  on  16th  and  Sth  Ave..  11th  and  6th  St. 
Contract  2,  to  FORD  PAVING  CO.,  Cedar  Rapids,  at  $91,932.  for 
vitrified  brick  block  on  a  6-in.  foundation,  with  asphalt  filler, 
to  include  42,400  yd.  of  paving.  14,000  cu.yd.  grading.  100  cu.yd. 
rock  excavation  and  100  cu.yd.  of  loose  rock  excavation.  Con- 
tract 3,  to  WESTERN  IMPROVEMENT  CO..  Racine,  Wis.,  at 
$39,271,  for  asphaltic  concrete,  2-in.  wearing  surface,  granite 
chips,  4-in.  foundation  to  include  25,200  sq.yd.  paving,  8000 
cu.yd.  grading.  50  cu.yd.  rock  excavation  and  50  cu.yd.  loose 
rock  excavation.  Contract  4.  to  PERCY  P.  SMITH,  Cedar 
Rapids,  for  curb  and  gutter,  at  $8015  for  east  side  and  $1990 
for  west  side. 

Clear  Lake.  Iowa — Press  reports  state  that  the  City  Council 
will  soon  receive  bids  for  paving  two  miles  of  streets. 

Des  Moines,  Iowa — The  City  Council  contemplates  improv- 
ing a  portion  of  Court  Ave.     Horace  Susong  is  City  Clk. 

Daloth,  Minn. — The  City  Council  plans  to  pave  Woodland 
Ave.  with  concrete,  at  an  estimated  cost  of  $22,890.  John 
Wilson  is  City  Engr. 

Dnluth,  Minn. —  (Official) — Bids  will  be  received  until  9.30 
a.m.,  Apr.  3,  by  O.  Halden,  County  Audr.,  for  constructing  ap- 
proximately oiie  mile  of  the  Heino  Rd. 

■\VaIker,  Minn. —  (Official) — Bids  will  be  received  until  2 
p.m.,  Apr.  16.  by  C.  D.  Bacon,  County  Audr.,  of  Cass  County, 
for  constructing  state  rural  highways  Nos.  81  and  S3  in 
Cass   County. 

Ottawa,  Kan. —  (Official) — Bids  will  be  received  until  1 
p.m.,  Apr.  8,  by  B.  W.  Harris,  City  Clk.,  for  improving  a  por- 
tion  of  Seventh   St. 

Dundee,  Keb. — (Official) — We  are  advised  that  the  Village 
Council  plans  laying  40,000  sq.yd.  of  asphalt  pavement  during 
1915.  King  Rohrbough  Co.,  316  McCague  Bldg.,  Omaha,  Neb., 
is  Engr. 


Illniiinri-k,  %.  !>.-  IIIiIh  Will  ho  rPPfllved  until  2  p.m..  Apr.  7, 
by  T.  K  l''l;ilierly,  Aiiilr.  of  liurlflKh  County,  for  KradlnK  a 
rimd   ariMiiid    l.niiK    Lake. 

.InnicitloMn,  \.  I).  I'reHri  leportM  HtitU-  that  bIdM  will  be 
rei'idved  iirilll  Aiir.  5  by  (he  Auditor  of  HtulMmaii  County 
for    Kind    work.      The    eNtfmatud    I'oHt   of    thi'    work    Ih   fKUOU. 

4MlMMoiiln,  .Mont.  The  iiiiitrail  for  iiiivIiik  SteyeiiH  Ave. 
with  l.llullllii<'  biiH  been  awarded  lo  J.  C.  MAGUIKK,  Lewlii- 
towii,   at   |2s,771.      Noled   Mar,   4, 

■fWfMtiMi,  M«.  (Olllelal)  —  A  contract  for  conHtruclltiK  8'»00 
eu.vd.  of  bltumlnouH  |iii veiiien t  haH  liucii  iiwardod  lo  .MALiOY 
*    ki:LLi;Y.    K.iiiMiiH   City.    .Mo.      Noted    .Mar.    25. 

rornlrnnn,  Trx.'  According  to  press  reports  bondn  for  $75,- 
000  havi'  bi-eii  sold,  the  proceeils  of  which  will  bo  UMCd  for 
conslructlng   loadH   in    DiMlrlct   No.   3. 

I.oniivU'W.  Te«.  -At  a  recent  election  the  citizcnH  voted 
In  favor  of  IsHuing  $300,000  in  bondx,  the  proceedM  of  which 
will    be    used    for    conHlriicliiig    roads. 

MnrNhnll,  'IVx.~  llldH  will  be  reielved  until  2  p.m.,  Apr.  6. 
by  the  CoiiimlHsloiiers  Court  of  Harrison  County  for  con- 
striietlng  approximately  20  miles  of  graveled  and  macadam 
highway  in  itoad  Dislrict  No.  1.  N.  P.  Turner  Is  County 
Engr. 

I'lirt  I.nvnra,  Te». — An  election  will  be  held  Apr.  5  lo  vote 
on  tile  question  of  Issuing  $19,500  In  bonds,  the  proceeds  of 
wliiili   will   be   used   for  grading  ;ind   graveling  streets. 

I'oMt,  Tex.— (Olllcijil) — ^We  are  advised  that  Garza  County 
will  spend  $50,000  for  the  construction  of  dirt  roads  this  year. 
Approximately  $15,000  will  be  spent  for  bridge  construction. 
The  work  will  be  done  by  day  labor.  ./.  M.  Boren  is  County 
Judge. 

Witchia  KalU,  Tex. —  (Official) — The  City  Council  contem- 
plates an  expenditure  of  $45,000  for  paving.  Noted  Jan.  28 
•and    .Mar.    18. 

+nur«nt,  Okla. — A  contract  for  constructing  17,600  sq.yd. 
waterbouiid  macadam  pavement,  8200  ft.  of  curb  and  gutter 
and  .'lOOO  cu.yd.  of  excavation  and  embankment  has  been 
awarded    to   AMMONS   &    BAUM,    Durant,   Okla.,   at    $22,755. 

4'lifton,  .Vrias. — Bids  will  be  received  until  10  a.m.,  Apr.  5, 
by  A.  L.  Terry,  County  Clk.,  for  the  sale  of  $150,000  in  bonds, 
the   iiroceeds   of   which    will    lie   used    for   constructing    roads. 

Kverett,  ^VaNll. — Bids  will  be  received  until  Apr.  5,  by  M. 
Weatherbee,  County  Audr.,  for  grading  4200  lin.ft.  of  road 
between  the  Snoqualmie  River  and  Bancroft  and  for  construct- 
ing S700  lin.ft.  of  Highway  No.  12.  Hans  Mumm  is  County 
Engr. 

Kverctt,  Wash. — Bids  were  received  Mar.  15  by  the  Com- 
missioners of  Snohomish  County  for  constructing  the  Beverly 
Park  Highway  as  follows:  Atlas  Construction  Co.,  Everett, 
$13,716;  Bancroft  &  Morgan,  Everett,  $16,803;  Shepherd  & 
Grossman,  Everett,  $lfi,,S90:  Quigg  Construction  Co.,  Everett, 
$27,710;   J.    B.    Snyder,   Everett,    $27,710.      Noted   Mar.    4. 

+IVorth  Yakima.  \Vanh. — The  contract  for  paving  South  K 
St.  has  been  awarded  to  the  CASCADE  CONSTRUCTION  CO., 
at  $8499. 

I'ortland.  Ore. — An  election  will  be  held  Apr.  14  to  vote 
on  the  question  of  issuing  $1,250,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  roads  in  Multnomah 
County. 

UiinNmuir,  Calif. — The  city  officials  are  considering  the  con- 
struction of  a  concrete  roadway  through  the  city  on  the  route 
of  the  State  highway.  The  estimated  cost  of  the  improvement 
is  $25,000.     George  Malone  is   Mayor. 

Kast  San  Diego,  Calif. — Bids  will  be  received  by  Orwell  J. 
Early,  City  Clk.,  until  7:30  p.m.,  Apr.  5,  for  improving  Hugo 
Ave.  and  cross  streets. 

Huntington  Park,  Calif. — Bids  will  be  received  until  5 
p.m.,  Apr.  5,  by  W.  H.  Boss,  City  Clk.,  for  improving  Irving- 
ton   Ave.   from   Pacific   Blvd.   to   Passaic  St. 

Indio,  Calif. — Press  reports  state  that  the  City  Council  will 
spend  about  $35,000  for  street  improvement  work. 

Llvermore,  Calif. — At  the  election  held  Mar.  16,  the  citi- 
zens voted  in  favor  of  issuing  $50,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  paving. 

+Manhattan  Beach,  Calif. — The  contract  for  improving 
15th  St.  and  three  alleys  has  been  awarded  to  the  MODERN 
CONSTRUCTION  CO.,  1006  Wright  &  Callender  Bldg.,  Los 
Angeles,    at    $14,251. 

+Oro\-ille,  Calif. —  (Official) — A  contract  for  paving  various 
streets  has  been  awarded  to  the  CLARK  &  HENERY  CON- 
STRUCTION CO..  Stockton,  Calif.,  at  $30,974.  Other  bids  were: 
Federal  Construction  Co..  $31,929:  City  Street  Improvement 
Co.,  $35,951  Ransome  Crummy  Co.,  $38,600.     Noted  Mar.  18. 

•fKedwood  City,  Calif. —  (Official) — Contracts  have  been 
awarded  by  the  Supervisors  of  San  Mateo  County  for  con- 
structing a  road  from  Tunitas  to  San  Gregorio  to  JAMES 
WILLIAMSON,  Half  Moon  Bav,  Calif.,  at  $24,906  and  from 
Colma  to  Half  Moon  Bay  Road  to  the  SPRING  CONSTRUC- 
TION CO..  First  National  Bank  Bldg.,  Berkeley,  Calif.,  at 
$36,689.      Noted    Feb.    IS. 

San  Gabriel,  Calif. — W.  A.  Keep,  Alhambra,  Calif.,  at  $9467, 
was  the  lowest  bidder  for  improving  Angelena  St. 

Vkiah,  Calif. — Bids  will  be  received  until  Apr.  6  by  the 
Board  of  Supervisors  of  Mendocino  County  for  constructing 
Section  2  of  the  Ten-Mile  River  Rd.  and  Section  3  of  the 
Two  Rivers  and  Covelo  Rd.  Hale  McCowen  is  Clk.  of  the 
Bd. 

+  Ukiah,  Calif. — The  Board  of  Supervisors  of  Mendocino 
Countv  lias  awarded  a  contract  for  road  and  bridge  work  near 
Ukiahto  SALLINEN  &  SALLINEN,  at  $14,990. 

Potton  Springs,  Que. — Bids  will  be  received  by  J.  N.  Labell, 
Potton  Springs,  until  Apr.  6,  for  paving  a  number  of  roads 
with  stone  and  gravel. 

Merritton,  Ont. — Bids  will  be  received  about  May  1  for  the 
construction  of  macadam  roads.  The  estimated  cost  is  $10,000. 
Richard   Clark   is  Clk. 
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+Boston,  Maaa. — The  contract  for  the  construction  of  a 
one-story,  S0xl4o-ft.  reinforced-concrete  addition  to  the  plant 
,^J."'L^'"''*.S^'^"'  ^''"  ^'°-  f^'is  been  awarded  to  the  B.  FRAXK 
CONSTRLCTION  Cu.,  217  Walnut  St..  Brookline.  Estimated 
cost,    I2D.000. 

+Cllnton,  Mass. — The  Clinton  Wire  Cloth  Co.  has  awarded 
the  contract  for  the  construction  of  a  one-story,  .TSx224-ft 
brick  factory  to  the  FLINT  BUILDING  &  CONSTRUCTION  CO  , 
Palmer.     The   estimated   cost   is  $.30,000.      Noted   Dec.    3. 

+MUlbnry,  Mass. — G.  M.  JACQUES.  North  Main  St.  Worces- 
ter, has  been  awarded  the  contract  for  tiie  construction  of  a 
two-story,  6Sxll2-ft.  storage  building  for  the  H.  H.  Hakes 
Mfg.   Co. 

+Salein,  .Mass. — W.  H.  Gove,  254  Lafayette  St.,  has  awarded 
the  contract  for  the  construction  of  a  four-storv.  35x213-ft 
storage  building  and  factory  to  J.  J.  FLYNN  &  SON,  209  Essex 

•fProvidence.    R.    I The    T.    Y.    CULLINAN    CO.    has    been 

awarded  the  contract  for  the  construction  of  a  three-storv, 
62xl0o-ft.  warehouse  for  the  R.  I.  Supply  &  Engineering  Co.. 
West  Exchange  St. 

Branford.  Conn. — Plans  are  being  prepared  by  Philip  Sel- 
lers, Arch.,  New  Havt-n.  for  the  construction  of  a  181x210-ft. 
reinforced-concrete  addition  to  the  foundry  of  the  Malleable 
Iron  Fittings  Co. 

New  Haven,  Conn. — Plans  are  being  prepared  by  Brown  & 
Von  Beren,  Arch.,  Chamber  of  Commerce  Bldg.,  for  the  con- 
struction of  a  two-story,  77xll2-ft.  concrete  bakery  at  Canal 
and  Gregory  St.  for  Blanchard  Bros. 

^Buffalo,  N.  Y. — The  FERGUSON  STEEL  &  IRON  CO.  h'S 
been  awarded  the  contract  for  the  construction  of  a  100x300- 
ft.  reinforced-concrete  manufacturing  building  at  Churchill 
St.   for   the   Curtiss  Aeroplane   Co.      Estimated    cost,    $S0,U0ii. 

ChadnrlckH.  N.  Y. — Hids  will  soon  be  received  for  the  cim- 
struction  of  a  two-story,  in6xl6S-ft.  addition  to  the  silk  mill 
of  the  Standard  Silk   Co.      W.   Foster   is   Mgr. 

+F:iba.  X.  Y. — JOHN  LENNON  SON  &  CO.,  Niagara  Fulls, 
has  been  awarded  the  contract  for  the  construction  of  a  112x 
261-ft.  plant  for  the  Elba  Food  Products  Co.,  Inc.  The  esti- 
mated cost  is  $70,000. 

+N>w  Y'ork,  N.  Y'. —  (Borough  of  Brooklyn) — JOHN  AUER 
&  SON.  648  Lexington  .\ve..  has  been  awarded  the  contract 
for  the  construction  of  a  four-storv  warehouse  for  Thomas 
Roulston,  100  Ninth  St.     Estimated  cost.   $48,000. 

New  York.  \'.  Y. —  (Borough  of  Manhattan) — The  HELL- 
MANN  CONSTRUCTION  CO.,  160  East  6fith  St..  has  been 
awarded  the  contract  for  the  construction  of  a  four-story 
storage  building  for  M.  Crump.      Estimated   cost,   $10,000. 

•fOriflkany,  N.  Y.— GRIFFITHS  &  PIERCE,  Utica.  has  been 
awarded  the  contract  for  the  construction  of  a  three-story. 
92xl47-ft.   factory  for  H.   Waterbury   &   Sons. 

Roohenter,  N.  Y. — Bids  will  soon  be  received  b.y  Foster  & 
Grade,  Arch.,  Sibley  Bldg.,  for  the  construction  of  a  five-story, 
90x210-ft.  warehouse  for  Brewster,  Gordon  &  Co.,  47  North 
Water  St.     Estimated  cost,  $130,000.     Noted  Feb.   4. 

Harrinburic,  Penn.- — Plans  are  being  prepared  for  the  con- 
struction of  a  factory  at  Tenth  and  Market  St.  for  M.  L. 
Graupner   &   Sons.      The   estimated   cost    is   $100,000. 

>iew  CaNtle.  Penn. — The  Grasselli  Chemical  Co.  plans  to 
construct  an  addition  to  its  plant  to  consist  of  two  buildings, 
one,  l.")0x3r>0  ft.,  and  the  other,  85x180  ft.  Estimated  cost, 
1200,000. 

Philadelphia,  Penn. — Bids  will  soon  be  received  for  the 
construction  of  a  flve-story,  30xl50-ft.  reinforced-concrete 
warehouse  for  Asam  Bros.  William  Steele  &  Sons  Co.,  1600 
Arch  St.,  is  Arch. 

PlttnbnrKh,  Penn.- 
plans  to  construct  a 
A.    C.    Dinky    is    Pres. 

if PlttMbUFKh,  Penn. — The  Ft.  Pitt  Hotel  Co.  has  awarded 
the  contract  for  the  construction  of  a  warehouse  and  laundry 
on  Liberty  Ave.  to  the  HE.VRY  SHE.NK  CO.  Estimated  cost, 
$160,000.     .Noted  .Sept.  3. 

Plttnburich,  I'enn. —  (Otlicial) — Work  will  be  started  about 
Apr.  10  for  the  construction  of  a  seven-story,  60xll0-ft.  rein- 
forced-concrete warehouse  for  the  I'.  K.  Butler  Co.,  1205 
Liberty  Ave.  Hunting  &  Davis,  Century  Bldg.,  is  Arch.  Esti- 
mated cost.  $85,000. 

+Baltlmore,  Md. — The  Baltimore  IMumliing  Supply  Co.  has 
awarded  the  contract  for  the  construction  of  a  three-story, 
4Xx7'i-ft.  warehouse  at  Central  and  Falrmount  Ave.  to  the 
h  IDELITY  CONSTRUCTlOiNT  CO.     The  estimated  cost  is  $10,000. 

Moricantown,  \V.  Va. — The  Greer  Limestone  Co.  plans  to 
construct  a  limestone  crushing  plant.  The  estimated  cost  is 
$25,000.      H.   C.    Greer    is   Prea. 

BirmlnKhnm,  .\ln. —  Frank  .\.  Dudley  and  assoclate.M  con- 
template the  coiiHtiuction  of  a  plant  for  the  manufacture  of 
cotton  goods.     The  estimated  coat   la  $500,000. 

+rini-lnnatl.  Ohio-  The  FKRI50  CONCRETE  foNSTIUIC- 
T^()N  CO.,  Richmond  and  Harriet  St.,  haa  been  awarded  the 
general  contract  for  thi>  construction  of  a  flve-atory,  43xl50-fl. 
warehouae  and  ii  three-story,  105x1 15-ft.  feed  mill  for  Early 
&   Daniel   Co.      Eatlmated   coat,   $90,00(1.      Noted   <)<t.    29. 

^Cleveland.  Ohio — Tlie  contract  for  the  eonatructlon  of  a 
two-Mtorv  iiflilitiiin  to  the  plant  of  the  lluserot  Canneries  Co., 
413  Huron  Rrl  ,  hiia  heen  awarded  to  the  C.  W.  ORIFKIN  Co. 
Eatlmated   coHt.   $I5,IMI0. 

Cleveland,  (Ihlo-  PIhiik  are  being  prepared  for  the  eon- 
atructlon of  II  aix-atiirv  warehouae  nt  Lakealde  .\ve  and  East 
22<l  St  for  Flaher  Bros.,  1303  Weat  Ninth  St,  Eatlmated  coat. 
$150,000. 

^I'leveland,  Ohio — The  contract  for  the  eonatructlon  of  a 
factory  on  Enat  I3lat  St..  for  the  Klyrln  Iron  *  Steel  Co., 
Elyrlii,  haa  heen  awarded  to  the  PITT  CON.MTRlfCTIO.N  CO. 
Eatlmated   <>oal,   $7.'i,000.      Noted    Mar.    1. 

^Cleveland.  Ohio-  The  Lake  Krin  Smelting  «c  HcflnlnK  Co., 
7K0O  llesaemer  Ave.,  haa  awarded  the  e(>nlra<t  for  thi'  eon- 
atructlon of  a  nietiillurglcal  and  relliilng  iiliinl  to  DUi'MoN 
I'.ltO.S.   «304    Hawthorne   Ave.      Noted    Feb     IS 


-The  Carnegie  Steel  Co.,  Carnegie  Bldg., 
plant.      The    estimated    cost    is    $500,000. 


Cleveland,  Ohio — -The  Leisy  Brewing  Co.,  3320  Vega  Ave., 
plans  to  construct  a  four-story  addition  to  its  cold-storage 
plant,  and  also  a   warehouse.     The  estimated  cost   is  $60,000. 

Delaware,  Ohio — Bic"  will  soon  be  received  for  the  con- 
struction of  .1  four-story.  60xl00-ft.  concrete  warehouse  for 
the  V.  T.  Hills  Co.  W.  R.  Powell,  Hippodrome  Bldg.,  Cleve- 
land, is  Arch. 

Foatorla,  Ohio — Plans  are  being  prepared  for  the  con- 
struction of  plant  for  the  Seneca  Wire  Mfg.  Co.  The  estimated 
cost    is    $20,000. 

Toledo,  Ohio — Plans  have  been  prepared  by  M.  Stophlet, 
Arch.,  606  Nasby  Bldg.,  for  the  construction  of  a  seven-story 
storage  warehouse  at  Speilbusch  .\ve.  and  State  St.  for  the 
Scheiwe   Storage  Co.,   645   Ohio   Bldg.      Noted  Jan.   28. 

Young.stown.  Ohio — Plans  have  been  prepared  for  the  con- 
struction of  a  four-story  reinforced-concrete  garage  for  Pfau 
><:    Faunce.    36    I'yatt    St.      Estimated    cost,    $50,000. 

Chicago,  III. — Bids  will  be  received  until  Apr.  7,  bv  Graham. 
Burnham  &  Co..  Arch.,  SO  East  Jackson  Blvd.,  for"  the  con- 
struction of  a  six-story,  64.6xl09.8-ft.  factory  for  John  F. 
Jelke.   759   South   Washtenaw   Ave. 

Chicago,  III. — Plans  are  being  prepared  by  J.  E.  Pridmore, 
.\rch..  38  South  Dearborn  St.,  for  the  construction  of  a  four- 
story  factory  for  the  Martin-Senour  (jc,  Quarry  St.  Esti- 
mated  cost,    $15.IMI0. 

+ChK-ago,  III. — PETER  OLSON  CO..  19  South  La  Salle  St., 
has  been  awarded  the  general  contract  for  the  construction  of 
a  five-story,  50xl00-ft.  storage  warehouse  for  the  M.  Polsen 
Express  &  Van  Co.,  3414  Sheffield  Ave.  The  estimated  cost 
is  $40,000. 

New  Athens,  III. — Bids  are  being  received  for  the  con- 
struction of  a  two-story.  60xl00-ft.  warehouse  for  the  Auto 
Stove  Co.  Riester  &  Rubach,  414  Missouri  Ave..  East  St.  Louis, 
is  Arch. 

Milwaukee,  Wis. — The  Northwestern  Barrel  Co.  plans  to 
rebuild  its  plant  which  was  recently  destroyed  by  fire.  Esti- 
mated  cost,    $25,000. 

South  Kaukauna,  Wis. — The  Thilmany  Pulp  &  Paper  Co., 
plans  to  construct  a  72x220-ft.  addition  to  its  plant.  H.  L. 
Seholl    is   Supt. 

Sioux  City,  lona — According  to  press  reports,  plans  are 
being  prepared  for  the  construction  of  a  concrete  addition  to 
the  packing  plant  of  R.  Hurni,  527  South  Chambers  St.  The 
estimated  cost  is  $50,000. 

Minneapolis,  Minu. — The  Minnesota  Fibre  Bottle  Co.  plans 
to  construct  a  three-story  factory  at  65  22d  St.,  N.  B.  Esti- 
mated   cost,    $30,000. 

+St.  Paul,  Minn. — The  contract  for  the  construction  of  a 
three-story,  concrete  warehouse  for  the  Christian  Hanson 
Realty  Co.  has  been  awarded  to  the  PAUL  STEENBURG  CON- 
STRUCTION CO.      Estimated   cost,   $60,000. 

Topeka,  Kan. — Plans  are  being  prepared  by  L.  M.  Wood, 
Arch.,  for  the  construction  of  a  three-story,  50xl30-ft.  factory 
for  Rehkopf  Bros.,  209  West  Sixth  Ave.  Estimated  cost, 
$15,000. 

Lincoln,  .\eb. — The  Lincoln  Transfer  &  Storage  Co.  contem- 
plates the  construction  of  a  100xl20-ft.  warehouse  at  Tenth 
and   U  St.     The   estimated   cost   is   $15,000. 

Omaha,  \eb. —  Bids  are  being  received  by  G.  B.  Prinz,  Arch., 
1033  t)maha  National  Bank  Bldg..  for  the  construction  of  a 
three-story.  62xl32-ft.  warehouse  and  factory  for  L.  G.  Doup, 
1301  Nicholas  St.     Estimated  cost,   $60,000. 

+KansaH  City,  Mo.— MOSBY  &  GOODRICH  has  been  award- 
ed the  contriict  for  the  construction  of  a  flve-story  reinforced- 
concrete  building  for  the  Lechtman  Printing  Co.  Estimated 
cost,    $50,000.      .Noted    May    21. 

St.  Louis,  .Mo. — Bids  are  being  received  by  F.  C.  Bonsack, 
Arch.,  815  Pierce  Bldg.,  for  the  construction  of  a  one-story, 
50xl25-ft.  warehouse  for  the  Columbia  Transfer  Co.  The 
estimated   cost   is   $25,000. 

Marysvale,  I'tah — .\ccording  to  press  reports,  the  Armour 
Packing  Co.  plans  to  construct  a  plant  for  the  manufacture 
of  potash.  Estimated  cost,  $3,000,000.  J.  Ogden  .\rmour  is 
interested. 

Salt  Lake  City,  I  tah — It  is  reported  that  the  Knight  Sugar 
Co.  will  liuild  a  factory,  estimated  to  cost  $455,000.  E.  F. 
Dyer   is   interested. 

Portland,  Ore. —  F'lans  are  being  prepared  by  Root  &  Kerr, 
Arch.,  for  the  construction  of  a  90xl40-ft.  warehouse  for  the 
Portland   Flouring  Mills.     Estimated  cost,  $20,000. 

+  .\rm»na,  Calif. — The  Kings  County  Packing  Co.  has 
awarded  the  contract  for  the  construction  of  a  two-story 
|>acklnK  plant  to  THEWHITT  &  SHIELDS,  Fresno,  Et  $20,300. 
Noted   .Mar.    l.s 

+KaKt  San  I'edro,  Calif. — The  Southern  California  Fish  Co. 
haa  awarded  the  contract  to  M.  CHRISTENSEN,  1238  Pacific 
.\ve.,  San  Pedro,  for  the  construction  of  a  70x235-ft.  packing 
plant  and  a  65xl50-ft.  warehouse.  Estimated  coat,  $25,000. 
Noted  Mar.  4 

ri<:ni':R.\L  govkrnmknt  work 
Vault  .New  York,  N.  Y.— (Borough  of  .Manhattan) — Bids 
were  ri'ceived  Mar.  25  by  Oscar  Wenderoth,  Superv.  Arch.. 
Treiiaury  I>ei>t  ,  Washington,  D.  C.,  for  the  construction  of  a 
vault  In  the  .Appraiser's  Warehouae.  as  follows:  C.  L.  Dooley, 
Inc.,  New  York  (Borough  of  Brooklyn).  $19,990:  Concord 
Con.strucllon  Co.,  New  York  (Borough  of  Brooklyn).  $13,717; 
York  Safe  \-  Lock  Co,  York,  TNiui  ,  $16,544;  Neptune  H.  Smyth, 
New  York,  $16,421;  Howard  H.  Peterson  (^o..  New  York,  $15,S00; 
Charles  Meads  .Sr  Co,  New  York,  $14,420;  C.  H.  &  R.  C. 
Peckworth,  New  York,  $I4,6S5;  R.  11.  Casey,  New  York,  $18,577: 
North    Ea.Mtern   Construction   Co.,   New   York,   $13,998. 

4-Xteel  'Innks — New  Yi>rk,  N.  Y. — The  contract  for  furnish- 
ing at  the  iMiiiiul'acturers'  plant,  20  steel  tanks  has  been 
awarded  to  RoBKRT  .S.  ll.M.L,  Warren,  PtMin..  nt  $6520.  Noted 
Mar.     18. 

AStorrhouapM  and  Boat  Shed— Now  York.  N.  Y— Bids  will 
he  received  until  noon,  Apr.  26,  hy  Col.  W.  M.  Black.  .-Vrmy 
llldg.,  39  Whitehall  St.,  for  constructing  storehouses  and  a 
boat  a^ed  <mi   Mill   Ito.k  at   Hell  Gjite  In  East   lUver. 
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llullilliiu  l-hllii(l<'l|>hlii,  Pkiiii.  ItlilH  will  l>«  iimkIvoI  uii 
J  p.m..  Apr.  12.  lis  th<<  I'mnintiiKlliiK  nillior.  I''i'iitikriiiil  ArHfiiiil, 
for  tli<>  «»n»tiu.lli>ii  i.r  Iwn  i.iir-Hloiy  l.ilck  iiikI  i  Kliif.n  <fil- 
coiuTotc  liiillilliiKN.  fur  oni>  liiiiilii<r  hIiocI  cxIimihIoii  niiil  for  oiio 
iloublo  action  pii-N.M  Hilop  vxIoiihIoii. 

ANtonr  mill  llliirnii  riillii<l<lplilii.  I'onii  'I'lio  fnllowliiK 
iin-  till'  I'liU  for  fiiriiLslihiK'  iind  ilcpoxltliiK  II>00  toiiH  of  liroki-ii 
HtoiiK  iiikI  21(1(1  toiiH  of  ripriip  iit  tlu<  llniiiilywIiiK  .Slioiil  hlK'lit 
Station,  lU'lawiiri"  lluy:  I'oaMl  *  LiiUpm  ('oiilractinu  Corpur- 
allon.  N<-"  York.  »S!lf.!»;  C  II.  .Sliiipwoii,  New  York.  $11,2^:1;  lii- 
tiTHtale  (.'oimtiurtlon  Co..  Now  Yolk,  $I2,.S,S6.     Noti'il  l''i>l>.  25. 

I'nnl-llnnillinic  I'lnii*  I'lilliiili'lphlii,  I'niii.-  IIIcIh  were  rc- 
coIvimI  for  liiHt^illliiK  M  <'oal  and  aHh-liaiiillliiK  plant  In  tho 
Mint  lil.lK..  IMilliulilphla,  mh  followM:  Arthur  (1.  .M.Koi-.  Clevc- 
laml,  Ohio,  Ji;t.i:i(i;  CiiMrunliM-  CoiiHt riictluii  Co..  .Ni-w  York, 
ll3.:iMi.  I.lnk-ltflt  l"o.,  rhiladilphla.  112.770;  H.  II.  Il.aninoiit 
Co.,  Phlladciphla.  $14,170;  Hivrnll  .Sp.ntfr  &  Co..  Ualtliiioir. 
Md.,   JIO.SIO. 

I'iml  (lllli-r — .^^iiiyrna.  Krl-  IlldH  wi>n«  nn-.-lvod  for  the  oon- 
HtriU'tloii  of  a  post  otIU'i'  at  .'^inyriiii.  (a)  UHlnu;  llnicHtoiU'  cxcrpl 
whi'rc  Kianlti'  l.i  spi-cltlrd.  (b)  imlnn  HandNtoiK-  i-xrcpt  where 
Ki-nnltf  1.1  .spooltlod  as  follows:  JanicH  A.  HlronH,  Dover,  Del., 
(»)  S2!'..T2r..  (b)  $2!>.32r>;  A.  H.  .Ioiicm.  WllinliiKton,  I).  (..  (n) 
$27,77ti.  (b)  J27.S7(i;  lianlcl  J.  MiNamoe.  IMillad.lplila,  I'cnn.. 
(a)  $2,s,.|77:  \V.  K.  Moon.v,  WaHhhiKiton.  O.  C..  (a)  132.779,  (b) 
$32. 77!';  Olln  (Jerhu-h.  KroHtl.inK,  Md.,  (a)  $,10,«4(),  (b)  *.■»(), 7r.(i; 
Wllllani  H.  Fls.s.ll  *  Co..  N.w  York,  (a)  $2!l,100.  (b)  $2!i,!t()0; 
rotters'  Lumber  Co.,  Kast  l.lv.Mpool.  (Jhio,  (a)  $26,832.  (li)  $2(1,- 
000;  Thomas  \V.  Clssell.  Woostor,  Ohio,  (a)  $33,000,  (b)  $33,260; 
J,  S.  KoKor.s  Co..  Moorestown.  N.  J.,  (a)  $:!3,'.I00,  (b)  $31,030; 
Conners  Mros.  Co..  New  Y'ork,  (a)  $29,!)ii4.  (b)  $30,200.  Noted 
Feb.   S. 

StnreiiiiiKir — Wilmington.  Del. — Hlds  will  be  received  until 
Apr.  7  by  .MaJ.  K.  N.  Johnston,  WIlmliiKton.  for  the  construc- 
tion of  a   storehouse. 

IliilUliiiKN^lndlnnhead.  Md. — Bids  will  be  received  until 
11  a.m..  .\pi-.  17.  by  H.  R.  Stanford,  Chief,  Bureau  of  Yards  and 
Docks,  Xiivy  Dept.,  Washington,  D.  C,  for  the  construction  of 
two   cotton    storehouses. 

+«;rmllii«r— WashliiKton.  D.  C. — The  contract  for  grading 
about  3(1.1100  cu.vd.  In  the  District  of  Columbia  has  been 
awarded  to  WAHKKN  R  BRENIZKR  CO..  Washington,  D.  C, 
at   22c.   per  cu.yd.      Noted   Mar.   11   and    IS. 

Broken  Stonr  anil  Trap  Hook — Washington,  D.  C. — Rids  will 
be  received  until  2  p.m..  A\>v.  h,  by  the  District  Commissionera 
for  furnishing  and  delivering  broken  stone  and  for  quarrying 
and  crushing  trap  rock.  Oliver  P.  Newman,  District  BIdg.,  is 
one  of  the  Comrs. 

itSerxiee  Hunt — Wheeling,  Va. — Bids  will  be  received  until 
11  a.m..  Apr.  29.  by  MaJ.  T.  H.  Jackson.  U.  S.  Engineer  Office, 
for  furnishing  and  delivering  one  service  boat  designated 
No.   10A3. 

UulldinK — Wilmington,  N.  C. — Bids  will  be  received  until 
3  p.m..  Apr.  19.  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept..  Washington.  D.  C.  for  the  construction  of  a  two- 
story   frame  l>uil<ling  at   the  marine  hospital. 

Dredieini; — Charleston,  S.  C. — The  following  are  the  bids 
received  for  dredging  in  Ashley  River:  Globe  Dredging  Co., 
Savannah,  Ga.,  $10,340;  .\tlantic.  Gulf  &  Pacific  Co.,  New  York, 
N.  Y.,  $9009;  Ely  Dredging  &  Construction  Co.,  Savannah,  Ga., 
$9570;  Simons-Mayrant  Co.,  Charleston,  S.  C,  $6737.  Noted 
Feb.  IS. 

'^Coal — New  Orleans,  La.— Bids  will  be  received  until  11 
a.m.,  Jtav  3,  bv  Maj.  Edward  H.  Schulz,  Custom  House,  for 
furnishing:  coal  for  the  U.  S.  plant  from  July  1  to  June  30,  1916. 

Dnni  CouMtriiction — Marietta,  Ohio — Bids  will  be  received 
until  10  a.m.,  Apr.  26,  by  Lieut.  Col  H.  Jervey,  Dist.  Kngr. 
Office,  Custom  House,  Cincinnati,  Ohio,  for  reconstructing,  in 
concrete,  the  top  of  Dam  No.  4,  Muskingum  River,  .at  Devols 
Station,  on  the  Baltimore  &  Ohio  Ry.,  about  5%  miles  north 
of  Marietta. 

+Flr  Timber — Michigan — The  contract  for  furnishing  fir 
timber  for  river  and  harbor  work  at  Ontonagon,  Grand  Marais 
and  Keeweenaw  Point,  has  been  awarded  to  the  WOODRUFF 
Ll'MBER    CO.,    Duluth,    .Minn.,    at    $6215.      Noted    Mar.    18. 

Kepairins  Po«t  Oltlee  and  Court  House — -Des  Moines,  Iowa — 
Bids  have  been  received  for  alterations  in  the  post  office  at 
Des  Moines,  as  follows:  James  Maine  &  Sons  Co..  $53,975; 
Newport  Contracting  &  Engineering  Co.,  Newport  News,  Va., 
$36,628;  Grohne  Contracting  Co.,  Joliet,  111..  $32,400;  Charles 
Wertz  Sons,  $35,750;  Benson  &  .Marxer,  $39,975;  Frank  M. 
Weaklev.  Canton,  Ohio.  $40,914;  Arthur  H.  Neumann.  $37,524; 
Frank  H.  Latimer  &-  Co.,  Kansas  Citv,  JIo..  $36.6SS;  J.  E.  Tu- 
sant  &  Son.  $43,150;  J.  C.  Mardes  Co..  $36,900;  William  Knudson 
&  Son.  $37,350.  Above  bidders  are  of  Des  Moines  unless  other- 
wise specified.     Noted   Feb.   18. 

BuildiuKM,  Ktc. — Choctaw,  Okla. — Bids  will  be  received  un- 
til 2  p.m..  Apr.  2S,  by  Cato  Sells.  Comr..  Dept.  of  the  Interior, 
Office  of  Indian  Affairs,  Washington.  D.  C,  for  the  construc- 
tion of  a  frame  hospital,  quarters,  laundry,  lavatory,  power 
house,  camp  quarters,  water  and  sewer  systems  and  electric- 
lighting  plant. 

+  Po>it  Office — Lawton,  Okla. — The  contract  for  the  con- 
struction of  a  post  office  at  Lawton  has  been  awarded  to  R.  S. 
MOORE.  Lafayette,  Ind..  at  $128,242.     Noted  Jan.  7  and  Mar.  18. 

+-A'Exoavation,  Kto. — Payson  City,  Utah — The  following  are 
the  bids  received  for  construction,  involving  excavation,  con- 
crete work,  etc.,  in  connection  with  Division  6,  High  Line 
Canal.  Strawberrv  Vallev  Project.  SPANISH  FORK  GRADING 
CO.,  Spanish  Fork.  Utah.  $22,196  (awarded  contract);  Ryberg 
Bros.,  Logan,  Utah,  $22,615;  Lewis  J.  Whitney.  Springville. 
Utah,  $22,795:  Heuser  &  Sim,  Salt  Lake  City.  Utah,  $24,358: 
O.  L.  Hedenberg,  William  F.  Olsen.  and  A.  T.  Gee.  Provo, 
Utah.  $24,37S;  Wasatch  Grading  Co.,  Salt  Lake  City,  Utah,  $24.- 
797;  H.  G.  Gilkerson.  .Salt  Lake  City,  $25,431;  Messmer  &  Rice, 
Los   Angeles.   Calif,    $28,082.      Noted    Feb.    18. 

BoildingH — Tucson.  Ariz. — The  following  are  the  bids  re- 
ceived for  the  construction  of  three  combination  adobe  school 
buildings  at  Indian  Oasis.  Ventana  and  Comobabl  Indian  vil- 
lages: F.  J.  Odermatt  Co.,  Tucson,  Ariz.,  $14,126  for  each 
building;   J.   W.    Tucker.    Phoenix,    Ariz.,    total,    $32,500;    W.    D. 


/."Veil,  .Mlniieapc.lln.  .Mliin.,  $41,600;  C.  H.  Odam.  Phfrnlx, 
All/..  $22,liM),  Chut..  &  Heller,  TucHon,  ArlK..  $14,000  for  each 
biillilliiK        NotiMl    .Mar.    4. 


'^rumpInK  IMnnr-Suatlle,  Watih. — The  following  uro  th« 
bldM  reeelveil  for  riirnlHliliiK  a  pumiilng  plant  for  tho  Lakii 
WaNhliiKlon  Ciiiial  LoekH:  II.  I).  Wood  &  Co.,  I'hlliidclphla, 
I'eiin.  $29,076,  llaPN  PederMoii,  Seattle.  WaMh.,  $31,774;  United 
Iron  WorkH,  Oakland,  Calif.,  $3f.,riO(!;  AlllH-ChalriicrB  MfK,  Co., 
Mllwittikee,  WIh„  $36,697;  Chaili-H  C.  Mooro  &  CJo,,  Han  Frun- 
cImco,  Ciillf.,  $39,609;  Heattlo  Cormtrucllon  &  Dry  Dock  Co.. 
,S«.attle,  $43,617.     Noted   Fob.   11, 

I'lmt  Olllee  I'eiirllelon,  Ore  —  KIdM  were  received  for  the 
coiiHlruetlon  of  ,i  poMt  olll<-i-  ■•it  Pendleton,  fa)  u«lng  llineMtone 
«>xci-pl  where  granite  Ih  Hpeeltled,  (b>  UMlng  nandNtonc  except 
where  granite  Ih  Hpeellled.  an  followM:  Alloway  &  George, 
Spokane,  WaHli  .  (a)  $I0S,369,  <\>)  $10S,269;  King  Lumber  Co., 
Charlotl.-HVllle,  Va..  (a)  $104,000,  (b)  $104,000;  Kletor  At  Wenzel 
ConHtruellon  Co.,  VVIrlilla,  Kjin.,  fa)  $97,983;  .1.  H.  Sweatt, 
Spokane,  Wash.,  (i\)  $106,337,  (b)  $106, .'!00;  Welch  BroH.  & 
Hannenian,  Gra.Hs  \'all<^v,  Calif.,  fa)  $92,219,  (b)  $92,219; 
Palniberg  *  Mattson,  AHtorla,  f)re.,  (a)  $99,870,  (b)  $99,870; 
KrIckHon  &  Larson,  Seattle,  Wash.,  <:i)  $95,226,  (),)  $96,042; 
George  A.  WhItmeyer  fi  Sons,  Ogden,  Utah,  <■■>)  $106,624; 
Eugene  Schuler,  Pasadena,  C.-illf.,  fa)  $120,000,  fb)  $120,000; 
Olsen  *  .lohnson  Co.,  Missoula,  Mont.,  (a)  $K7,445,  (b)  $87,620; 
Sound  Construction  &  Engineering  Co.,  Seattle,  Wash.,  (n.) 
$92,362,  (b)  $S7,620:  John  Almeter,  Portland,  Ore.,  fa)  $92,548, 
(b)  $92,620;  Booker,  Klehl  K-  Whipple,  Seattle,  Wash.,  (a) 
$121,422,  fl>)  $121,422;  James  E.  Winters,  Portland,  Ore.,  (a) 
$S4,4S7.   fb)   $S4,387.     Noted  Jan.  21. 

+Koundntl«nM — Pearl  Harbor,  Hawaii — The  concrete  foun- 
dation for  three  600-ft.  steel  radio  towers  at  Pearl  Harbor, 
will  be  constructed  by  the  SPAI'LDING  CONSTRUCTION  CfJ., 
Rlalto  Bldg.,  San   Francisco,  Calif.,  at   $81 S7,     Noted  Mar.  4. 

MIS(T':i.I,AMO<>rS 

Sputvnil — Scituate,  Mass. — Bids  will  be  received  until  Apr. 
8  by  the  .State  llarljor  and  Land  Commission,  Boston,  for 
the  construction  of  a  concrete  seawall  between  the  first  and 
second   cliffs   at    Scituate.      William    F.   Williams   is   Ch.    Engr. 

Channel  CunNtruetion — Waterljuiv.  Conn.^Bids  will  be  re- 
ceived until  8  p.m.,  .\pr.  M,  l)y  William  H.  Moher,  City  Clk., 
for  the  construction  of  a  30(i-ft.  masonry  channel  for  Great 
Brook,  seven  ft.  deep  and  ten  ft.  wide,  having  a  reinforced-con- 
ciete  slab  top.  Robert  A.  Cairns,  7  Leavenworth  St.,  is  City 
Engr. 

•  Barn  and  Vegetable  Cellar — Bath,  N.  Y. — (Official) — Bids 
will  l)e  received  until  11  a.m.,  Apr.  12,  by  Hon.  .loseph  A. 
Goulden,  Pres.,  Bd.  of  Mgrs.,  N.  Y.  State  Soldier's  and  Sailor's 
Home,  Bath,  N.  Y.,  for  the  construction  of  a  barn  and  vegetalile 
cellar. 

Retaining  Wall — Buffalo,  N.  Y. — The  Board  of  Aldermen 
has  ordered  a  bond  issue  of  $320,000  for  the  construction  of 
retaining  walls  along  Bird  Island  pier  and  from  Georgia  to 
Jersey  St. 

Guard  WallM —  New  York,  N.  Y. — (Official) — See  item  under 
"Water   Supply- Irrigation." 

Motor  TniokM — New  York,  N.  Y. — (Borough  of  Manhattan) 
—  (Official) — The  following  bids  were  received  for  furnishing 
nine  H^-ton  motor  trucks  complete  to  the  Department  ot 
Water  Supply,  Gas  and  Electricity:  Poertner  Motor  Car  Co., 
1759  Broadway,  New  York,  $14,265;  Monohan  Express  Co., 
$15,615;  Croce  Auto  Co.,  $15,782;  Apto  Car  Sales  Co.,  $15,810- 
John  E.  Lloyd,  $15,975;  Reo  Motor  Car  Co.,  $16,644;  John  W 
Boyle,    $17,586;   White    Co.,    $25,S75.      Noted   Mar.    18. 

Subway — New  York,  N.  Y. —  (Borough  of  Manhattan) — 
(Official) — Bids  will  be  received  until  12:15  p.m..  Apr.  9,  bv  the 
Public  Service  Commission,  154  Nassau  St.,  for  the  construction 
of  Section  4,  Routes  Nos.  4  and  36,  a  part  of  the  Broadway- 
Fourth   Ave.    Rapid   Transit    R.R. 

Subway — New  York,  N.  Y. — (Borough  of  Brooklyn) — (Offi- 
cial)— Bids  will  be  received  until  12:15  p.m.,  Apr.  20,  by  the 
Public  Service  Commission,  154  Nassau  St.,  for  the  construc- 
tion of  Section  No.  2  of  Route  No.  12,  a  part  of  the  Eastern 
Parkway   Rapid   Transit   R.R. 

Steel  GranilstanilN — New  Yorlv.  N.  Y. —  (Borough  of  Queens) 
— ^Press  reports  state  that  the  West  Side  Tennis  Club,  Foiest 
Hills,  will  erect  steel  grandstands  around  the  championshii) 
courts. 

Broken  Stone  and  Screenings — New  York,  N.  Y. — (Borough 
of  (iueens)  —  ((Jfflcial) — The  following  bids  were  received.  Mar. 
24,  by  the  Bureau  of  Highways  for  furnishing  25,000  cu.vd.  of 
broken  stone  and  screenings:  New  York  Trap  Rock  Co.,  17 
Battery  PI.,  New  York,  $1,795  per  cu.vd.;  Charles  A.  Mevers 
Contracting  Co.,  $1.89;  Frederick  Starr  Contracting  Co.,  $1,979; 
Borough  Asphalt  Co.,  $1.98;  Peace  Bros.,  $2.10;  H.  J.  Mullen 
Contracting  Co.,  $2.40 

Pier — Sag  Harbor,  N.  Y. — Press  reports  state  that  the  E.  W. 
Bliss  Co.,  Brooklyn,  N.  Y.,  is  negotiating  with  the  Long  Island 
R.R.  for  a  lease  of  waterfront  at  either  Main  or  Division  St. 
for  a  site  for  the  construction  of  a  pier  with  an  assembling 
shed  and  machine  shop.  Tlie  company  maintains  a  proving 
and  experimental  station  at  this  point  for  trials  of  Whitehead 
and    Bliss-Leavitt    torpedoes. 

Fire  and  Police  Alarm  SyNtems — Troy,  N.  Y. — The  city  plans 
to  install  new  fire  .and  police  signal  systems  as  soon  as  the 
proper  type  can  be  decided  upon.  Several  companies  will  be 
asked  to  give  demonstrations.  The  estimated  cost  including 
central  station  is  $100,000. 

+*Exeavator — Atlantic  City,  N.  J. — The  contract  for  fur- 
nishing a.  drag  line  or  slack  line  excavator,  capacity  800  cu.yd. 
per  day.  for  use  at  the  Doughtv  Pond,  has  been  awarded  to 
the  INSLEY  MFG.  CO.,  Philadelphia,  Penn.,  at  $20,500.  Noted 
Feb.  25. 

Motor  Kire  ApparatUH — Camden,  N.  J. — Press  reports  state 
that  the  Finance  Committee  has  recommended  the  bond  issue 
of  $100,000  for  the  purchase  of  motor  fire  apparatus.  Noted 
Jan.    21   and    Feb     4. 
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-^Boardiralk  Repairs  and  Beach  Protection — Cape  May,  N. 
J. — The  four  lowest  bids  received  Mar.  11  for  constructing 
additional  boardwalks,  bulkheads  and  beach  protection  were 
as  follows:  Atlantic  Construction  Supply  Co.,  Atlantic  City, 
$55,4S9;  Cantrell  Construction  Co.,  Camden,  $55,505;  Pugh  & 
Hubbard,  $5S,309;  C.  R.  Simpson,  Huntington,  Penn.,  $58,840. 
L.  E.  Miller,  Jr.,  is  City  Engr.     Noted  Mar.  IS. 

•fUike  and  Sluice  Gate:* — Elizabeth,  N.  J. — The  Union 
County  Mosquito  Extermination  Commission  has  awarded  the 
contract  for  the  construction  of  about  one  mile  of  dike  in 
the    Elizabeth   meadows   to   the   UNITED   STATES   DRAINAGE 

6  IRRIGATION  CO.,   17   Battery   PL,   New   York. 

Police  Apparatus — Jersey  City,  N.  J. — (Official) — Bids  will 
be  received  until  2  p.m.,  Apr.  S  by  the  Board  of  Commissioners 
of  Jersey  City  for  automobile  patrol  wagons  for  the  police 
department.     M.  I.  Fagen  is  City  Clk. 

Motor  Fire  Apparatus — Jersey  City,  N.  J. — (Official) — Bids 
will  be  received  until  2  p.m.,  Apr.  S,  by  the  Board  of  Com- 
missioners for  five  or  more  gasoline  tractors  for  the  fire 
department.      JI.    I.   Fagen    is   City   Clk. 

Comfort  Station — North  Bergen,  N.  J.~(Offlcial) — Bids  will 
be  received  until  2  p.m.,  Apr.  6,  by  the  Board  of  Hudson 
County  Park  Commissioners,  No.  1  Exchange  PI.,  Jersey  City, 
for  constructing  a  shelter  and  public  comfort  station  at 
North  Hudson   Park,  North  Bergen,  N.   J. 

Conduit — Wilkes-Barre,  Penn.- — The  lowest  bid  received  for 
the  installation  of  underground  conduit  for  police  and  fire 
alarm   systems  was   that   of   the   Star   Electric   Co.,   at   $21,328. 

Levee — Augusta,  Ga. — Plans  are  being  prepared  by  Nisbit 
Wingfleld,  C;ity  Engr.,  for  the  construction  of  a  section  of 
levee,  about  seven  miles,  between  the  Charleston  &  West 
Carolina   Ry.   and  Sand  Bar   Ferry.      Noted   Mar.    IS. 

+Drainase — Davenport,  Fla. — The  Davenport  Drainage  Dis- 
trict has  awarded  the  contract  for  the  construction  of  7% 
miles  of  14-  to  22-ft.  main  canal  to  W.  B.  ■S\'ILLIAMS,  Ovieda. 
Fla.  In  connection  with  the  same  work  bids  will  be  received 
at  a  later  date  for  the  construction  of  35  miles  of  laterals. 
The  total  estimated  cost  is  $65,000. 

■Wharves — Jacksonville,  Fla. — The  lowest  bid  received  by 
the  Board  of  Port  Commissioners  for  the  construction  of 
timber  marginal  wharves  at  the  Municipal  Terminal  was 
that  of  W.  E.  Parker.  Tampa,  at  $13,177.      Noted   Mar.    IS. 

Drainage — Kissimmee,  Fla. — The  Taft  Drainage  District, 
J.  D.  Clark,  Pres.,  will  construct  three  main  canals  and  10 
laterals  for  draining  45,000  acres  in  the  southern  part  of 
Orange  County.  The  estimated  cost  is  $80,000.  R.  H.  Ludlam, 
Kissimmee,    is    Ch.    Engr. 

Draina*;e — Jennings,  La. — Bids  will   be   received   until  Apr. 

7  by  Charles  E.  Fiber,  Secy.,  Grand  Marais  Sub-Drainage 
District  A,  for  dredging  about  25  miles  of  main  canals  and 
laterals.     Frank  Shutts  is  Engr. 

Pumping  Station  Additions — New  Orleans,  La. — The  Sewer- 
age &  Water  Board  is  receiving  bids  for  the  construction  of 
additions  to  Drainage  I'umping  Station  No.  2.  Specifications 
on  application   to  F.   S.   Shields,   Secy. 

AVharf — Nev  Orleans,  La. — The  Port  Commissioners,  New 
Orleans  Court  Bldg.,  will  receive  bids  until  Apr.  7  for  the 
construction  of  a  pile  and  timber  wharf  on  the  east  bank  of 
the  Mississippi  River  between  Soniat  and  Bellecastle  St. 
Ford  Bacon  &  Davis,  921  Canal  St.  is  Engr. 

Dralnaee — T'nion  City,  Tenn. — Bids  will  be  received  until 
Apr.  12  by  J.  A.  Coble,  Secy.,  Obion  River  Drainage  District, 
for  the  construction  of  about  1.600,000  cu-yd.  of  levee  work 
with  floating  dredge;  about  631.700  cu.yd.  of  ditch  work  with 
floating  dredge;  three  reinforced-concrete  sluiceways;  also 
clearing  500  acres  of  right  of  way. 

+Diteh — Booneville,  Ind. — The  contract  for  the  construc- 
tion of  the  Homer  E.  Totten  ditch  has  been  awarded  to  JOHN 
H.    BLAIR,   at    $24,250. 

Dock  and  Comfort  Station — Detroit,  Mich. — The  annual 
budget  includes  appropriations  of  $33,500  and  $20,000  for  the 
construction  of  a  dock  at  the  foot  of  West  St.  and  a  comfort 
station  in  Capitol   Park. 

+DraInaRe — Hart.  Mich. — The  Commissioners  of  Oceana 
and  Newaygo  Counties  have  awarded  the  contract  for  drain- 
age work  in  Leavitt  and  Beaver  townships  to  the  BEACH 
MFG.   CO.,  at   $13,000. 

+Ditch — Grand  Rapids,  Wis. — The  Woods  County  Drainage 
District  Commissioners  have  awarded  the  contract  for  the 
construction  of  17  V4  miles  of  ditches  to  GILMORE  BROS., 
Toledo,  Ohio,  at  6.94c.  per  cu.yd. 

Levee  and  Retaining  Wall — Muscatine,  Iowa — The  City 
Council  and  the  Levee  Commission  plan  to  construct  a  paved 
sloping  levee  with  ;i  retaining  wall.  The  estimated  coat  is 
$15,000.    C.  H.  Young  ia  Ctty  Engr. 

+  Dltch — Olivia,  Minn. — The  contract  for  the  construction 
of  County  Ditch  No.  5"  has  been  awarded  to  KIRCHNER 
BROS.,   St.    I'aul,   at   $13,990.      Noted   Mar.    11. 

+  Dltrh — Owatonna.  Minn.— The  contract  for  the  construc- 
tion of  .Iu<licial  Ditch  No.  2  has  been  awarded  to  the  CLARK 
CONSTRUCTION  CO.,  Clinton.  Iowa.  The  work  calls  for  about 
250.000  cu.yd.  of  excavation.  George  A.  Ralph,  St.  Paul,  is 
Engr.     Noted  Mar.  4. 

Park  Work — Mitchell,  S.  D. — The  I'ark  Board  has  engaged 
A.  R.  Nichols,  Landscape.  Arch.,  Minneapoll.H,  Minn.,  to  prepare 
plans   for   the   contemplated  park   anil   l>ouU'var<l   system. 

Stock  Vnrdii  ImprovemrntN — Knn.MiuM  City.  Mo — The  Kansas 
City  Stork  Yarcl.n  Co.,  Kan.4aH  City,  Mo.,  iilaiis  to  extend.  Im- 
prove and  rebuild  Its  yards  In  this  city.  The  estimated  cost 
la  $2,500,000. 

4nralnnKr — Osceola.  Ark. — The  CommlsHlonors  of  Drainage 
District  No.  9.  Mississippi  County,  have  awarded  the  contract 
to    CATCIlINd.S    &    C'l.    ItoNeliind.    .\rk.,    at     ls.05c.    per    cu.yd. 

for  6700  cu.yil.  of  liv eriilmnktnont  iinil  at   23.15c.   per  cu.yd. 

for  9000  cu.yd.  i>f  exiavalli.n.  The  wi>rk  l.i  located  about  13 
miles  Southwest  of  lilylhovlllo.  The  Morgan  Kngineeiing  Co., 
Memphis,  Tonn.,   Is  Kngr.     Notoil  Mar.   18. 


+WTiarTes — Beaumont,  Tex. — The  contract  for  the  construc- 
tion of  1000  ft.  of  concrete  wharves  for  the  Magnolia 
Petroleum  Co.  has  been  awarded  to  SPENCE  &  HOWE,  Port 
Arthur,  Tex.     The  estimated  cost   is   $100,000.     Noted   Mar.   25. 

Drainage — Cordele,  Tex. — Press  reports  state  that  a  con- 
tract will  be  awarded  about  June  10  for  the  construction  of 
about  SO  miles  of  ditches,  involving  268,000  cu.yd.  of  excava- 
tion. Plans  have  already  been  prepared  but  the  drainage 
commissioners  have  not  been  appointed.  The  estimated  cost 
is  $45,000.     W.  C.  Y'oungs,  Edna,  Tex.,  is  Engr.     Noted  Mar.  11. 

Drainage — Roswell,  N.  M. — Plans  and  specifications  have 
been  prepared  and  work  will  begin  as  soon  as  bonds  are 
authorized  and  issued  for  draining  54,000  acres  in  Chauves 
(bounty.  In  November  the  county  was  divided  into  four  drain- 
age districts.     H.  W.  Vaushelet  is  Engr.   Noted  Nov.   26. 

Drainage  District — Corinne,  Utah — The  Corinne  Drainage 
District  has  been  created  and  plans  will  soon  be  prepared 
for  draining  and  reclaiming  about  10,000  acres  of  land.  W.  M. 
Bostaph,   Ogden,   is  Ch.   Engr. 

Retaining  Wail — Salt  Lake  City,  Utah — (Official) — Bids  will 
be  received  until  Apr.  6  by  the  Board  of  Commissioners  for 
the  construction  of  a  reinforced-concrete  retaining  wall  at 
Third  S.  and  11th  E.  St.  Plans  are  on  file  at  the  office  of  the 
city   engineer. 

Seawall — Seattle,  Wash. — According  to  press  reports  plans 
have  been  approved  for  the  construction  of  a  seawall  along 
Railroad  Ave.     The   estimated  cost   is   $150,000. 

Watemay — Tacoma,  Wash. — Press  reports  state  that  the 
construction  of  the  Hylebos  Creek  waterway  is  being  delayed 
by  friendly  litigation  designed  to  establish  the  rights  of  the 
commissioners  to  do  certain  work.  The  lines  of  the  waterway 
have  been  established  and  surveys  completed.  L.  A.  Nicholson 
is  Engr. 

•t'Dredge  Equipment — Portland,  Ore.- — ^The  Port  of  Portland 
Commission  has  awarded  the  contract  for  the  installation  of 
two  boilers  in  the  dredge  Columbia  to  the  BALLIN  WATER 
TUBE  BOILER  CO.,  at  $26,875. 

+Dock — Portland,  Ore. — The  contract  for  the  construction 
of  a  40-ft.  uncovered  dock  in  connection  with  West  Side 
dock  No.  1  has  been  awarded  to  the  BRAYTON  ENGINEER- 
ING CO.,  at  $17,575. 

Levee  District — Colusa,  Calif. — A  bill  has  been  introduced 
in  the  state  legislature  requesting  the  creation  of  a  levee 
district  in  Colusa  and  Yolo  Counties  for  protecting  129,000 
acres  from  the  overflow  of  the  Sacramento  River.  The  front- 
age to  be  protected  is  about  62  miles. 

+Dredging — Los  Angeles,  Calif. — The  contract  for  dredging 
areas  A,  B,  C  and  D,  Los  Angeles  Harbor,  has  been  awarded 
to  S.  G.  HINDES,   San   Francisco,  at   $128,658.      Noted   Jan.   14. 

Salt  W'ater  Fire  Protection  System — Oakland,  Calif. — Plans 
have  been  prepared  for  additions  to  the  auxiliary  salt  water 
fire  protection  system  to  cost  $30,000.  Frank  M.  Smith  is 
City  Clk. 

Pleasure  Pier — Redondo,  Calif. — At  an  election  held  Mar.  11 
the  citizens  voted  favorably  on  the  proposition  to  issue  $121,000 
in  bonds  for  the  erection  of  a  municipal  pleasure  pier.  Noted 
Feb.  25. 

Drainage — Greenfield,  Ont. — Bids  will  be  received  until  Apr. 
10  by  J.  D.  Cameron,  Township  Clk.,  for  the  construction  of 
the  River  Baudette  drain.  This  work  will  require  about  56,000 
cu.yd.  of  excavation.     Magwood  &  Stidwell,  Cornwall,  is  Engr. 

BUILDINGS 

Other  Items  relative  to  Bntldtng  Construction  trill  be  found  under  the  /oOowing  hcaO- 
tius:  "Induatrlal  WorJts;"  "Federal Gocernmertt  Work"  and  "Miscellaneous  " 

Claremont,  X.  H. — Plans  are  being  prepared  by  Brainerd 
&  Leeds,  Arch.,  89  Franklin  St.,  Boston,  Mass.,  for  the  con- 
struction of  the  two-story  Spaulding  High  School.  Estimated 
cost,  $65,000. 

Allston,  Mass. — Plans  are  being  prepared  by  A.  J.  Carpenter, 
Jr.,  Arch.,  39  Dunreath  St.,  Boston,  for  the  construction  of  a 
seven-story,  200x200-ft.  building  for  the  students  of  the  New 
England  Conservatory  of  Music.  1316  Beacon  St.,  Brookline. 
Estimated  cost,  $800,000.     R.  M.  Floyd  is  Chn. 

Amherst,  Slass.^An  appropriation  of  $90,000  has  been  made 
by  the  School  Board  for  the  construction  of  a  high  school. 
Herbert  S.  Carruth,  George  B.  Churchill  and  Cady  R.  Elder 
are  members  of  Hldg.  Comn. 

•fBoMton,  .Mass.— The  contract  for  the  construction  of  the 
Boston  Indu.strial  School  for  Boys  has  been  awarded  to 
WHITON  HAYNES.  at  $272,000  (item  1),  and  $271,000  (Item  2). 
Richard  A.  Lynch  is  Supt.  of  I'ub.  Bldgs. 

Huston,  Mass. — Work  will  be  started  about  May  1  on  the 
consliuction  of  a  theater  at  Washington  St.  and  Hamilton  PI. 
to  be  under  the  management  of  Loew's  Boston  Theaters,  Inc. 
The  estimated  cost  is  $400,000. 

Boston,  Mass. — -Plans  have  been  prepared  by  G.  Henri  Des- 
mond, Arch.,  15  IScacon  St.,  for  the  construction  of  a  theater 
at    Hyde   Sti.,    West    Roxbury    District.      The   estimated   cost   is 

$100,01)0. 

Boston.  Mhsm. — John  Craig  of  the  Craig  Players  plans  to 
construct  a  $500,000  theater  at  Boylston  and  Ipswich  St.  C. 
Henri    Desmond,    15   Beacon  St.,    Is  .\rch. 

Boston.  Mass.— The  School  Committee  contemplates  the 
construction  of  a  police  and  school  administration  building  on 
the  site  of  the  Probate  Court  Hldg.  Estimated  cost,  $150.- 
000. 

CamhridKe.  MnsH. — Plans  have  been  prepared  by  Edward 
T.  P.  Graham.  Arch.,  for  the  con.>itructlon  of  a  group  of 
buildings  for  the  Cambridge  City  Ilosoltal  on  Cambridge  St. 
In  the  Dana  Hill  Section.  The  group  Includes  a  main  build- 
ing, a   "U"   shaped   building  and   power   house. 

Chlenpre.  Mass.-  (Jeorgo  K.  llaynos,  Arch.,  Plttstlold.  ha.-< 
been  retnlneil  by  the  Hoard  of  I'Mucatloii  to  prepare  plaii.-i 
for  the  coiiMtriiitlon  of  an  addltloii  to  the  high  school.  Th<- 
estimated    cost    Is    $75,000. 


A|)ril    I.    li'If) 
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l.nwrrntT.  Mmi*.— roriMlructlon  will  hoom  Ih-kIii  <>n  tlm 
Cratiiiuiii'  mil. Mil  ill  IluM'ilili:  mill  Oiili  SI.  Tim  UHlliiiJitinl  coHt 
hi  IJTiO.OOO.  .iiinuiH  I':.  AlliMi.  L's;t  Kmhox  St.,  IM  Arch.  Notud 
K.'li.    i- 

l.ynn,  Miiaii. —  llnrry  Hunt  Ih  IntoroHtoil  In  tho  conntructlon 
of  11   Ni'Vi'ii-Htoiy   hotel  on   Mt.    Vernon   SI.     Th<'   nHtlnmtoil  co«t 

In  »:ir.o.ooo. 

Krw  llrilfortl,  MnoM. —  I'lunH  aro  holiiR  iiropnriiil  by  the 
J.  M.  *  I"  .1.  Iliii'Klo.v  To.,  1(11  |''oiliM'iil  St.,  HoHton,  and  the  J. 
W.  iiMhop  Oo..  CSa  Atliintlr  Avo..  lloHton,  for  tho  oonMtriic- 
tlon  of  r   nuitlim  iili'turc  Ihuiitcr  for  ilonlon  &   Shoi.linaii.    'I'lio 

O.HtllUlUOll   l-ONt    U   $Uv.'iilO. 

^.snlrm.  .Mnmi.  Prt-Mf  loportn  Htatc  that  tho  pontruct  for 
tho  coiiKtriK-lloii  of  a  MaNoiilc  Totnpio  haH  boon  nwanlod  to 
C.ICOKUK  HAKIOK  hoNC.  Stalo  .Mutual  lllilK.  KMtliiiatod  C0«t, 
ll.'iO.llOO.      Noted    ()<'t.    :'!i    .'iliil    Feb.     I. 

Sou«hbrlilK<>.  MnnK.—  I'laiiH  havo  boon  prepared  by  Pcnboi'.y 
Jt  StfaniM.  .\ich.,  fi.l  Stall-  St.,  HoHtoii.  MnHH.,  for  the  conHtruc- 
tlon  of  a   hlKh   .si-liool.      Notrd  Hi-t.   29. 

S^niiipMcott,  llnnM.  I'lx-  Sohonl  Hoard  planH  t.'  ronodel  tho 
hlKh  .school  at  SwainpMcott.  KHtlinatod  co«t,  KT.OOJ.  Uanlel 
K.    Knowltoii    1.1    int.'ii'sti'd. 

\\  nler*««ii,  >In«»i. —  Tlnns  art>  boliiK  prepared  for  tho  con- 
utriuttoii  of  a  school  on  Arlington  St.  The  e«tliiiate(l  cost  Is 
$-3.iiii('. 

^•Wfhater,  Mnan. — Tho  contract  for  tho  conHtructlon  of  a 
onc-storv.  5.^xl20-ft.  motion  iilctiin-  theater  for  II.  .1.  Steln- 
borp.  OU[  South  HIiIk..  Boston,  ha.s  been  awarded  to  tho  TOH- 
HlNiITl^N  miLniNr.  CO.,  1»7  Water  St.,  TorrlUKton,  Conn. 
Estlinatod   cost.    $li).000. 

WorroNtpr,  MnMN, —  Plana  arc  boliiR  prepared  by  O.  R.  Naul, 
Arch.,  S  Wall  St..  for  the  construction  of  a  12-rooin  school  on 
OranKc   St.    for    the   Notre    I>aine    Parish. 

\\nlluiii  I.nke,  II.  I. — The  liCKislalure  is  considering  n  bill 
providing;  for  the  construction  of  tho  Uhodc  Island  State 
Tuberculosis  IIosi)ital.  The  Hoard  of  Control  and  Supply  will 
bo   In   charge   of  the   work. 

M  onnMockft.  K.  I. — The  13.  P.  O.  E.  contemplates  the  con- 
struction of  a  club  building  on  Main  St.  Kstimated  cost, 
$70,000. 

+nriiitol.  Conn. —  (Ofllcial) — The  general  contract  tor  the 
construction  of  a  fireproof  graded  school  on  M.aple  St.  for 
District  No.  1  has  been  awarded  to  WISE  &  UPSON,  Hartford, 
at  $1)2,833.     Noted  .Tan.  21,  Mar.    1   and   25. 

Hnrtforal,  Conn. — Plans  are  being  prepared  by  Russell  P. 
Barker.  Arch.,  43  Ann  St..  for  the  construction  of  a  two- 
story.    70x3S0-ft.   municipal   market. 

Albnny.  N.  Y. — Bids  will  soon  be  received  for  remodeling 
the  J^tate  House  into  a  Court  House.  The  estimated  cost  is 
jlOO.OOO.     Lewis  F.  IMIcher,  Capitol,  is  State  Arch. 

+UulTnlo,  >.  Y. — The  contract  for  the  construction  of  a 
two-storv.  r)4xl37-ft.  building  at  Seventh  and  Maryland  St. 
for  the  Holv  Cross  Church  lias  been  awarded  to  JOSEPH  G. 
BELI..VNCES.      Estimated   cost,    $40,000. 

+i\ewark,  N.  Y. —  (Omcial) — O.  E.  SCHUMAN,  Newark,  at 
$43,.">1G,  has  been  awarded  the  contract  for  the  construction  of 
cottages  at  the  New  York  State  Custodial  Asylum  for  Feeble- 
Minded  Women.      Ethan   A.   Nevin   is  Supt.      Noted   Mar.   25. 

+  Xewnrk,  X.  Y. —  (OfflcinI) — The  contract  for  the  construc- 
tion of  a  building  at  the  New  York  State  Custodial  .\sylum 
for  Feeble-Minded  Women  has  been  awarded  to  AUSTIN  W. 
SUMMERS,  Buffalo,  at  $40,498.  Ethan  A.  Nevin  is  Supt.  Noted 
Feb.   11  and   Mar.   23. 

Xew  York,  >.  Y. —  (Borough  of  Manhattan) — Bids  will  be 
received  about  Apr.  10  for  the  construction  of  a  ten-story, 
lOOxlOO-ft.  Y.  W.  C.  A.  building.  Henry  C.  Meyer,  Jr.,  101  Park 
Ave  .    is   Mech.    Engr.     Noted    Mar.   18. 

Xew  York,  Bf.  Y. —  (Borough  of  Manhattan) — The  Campaign 
Executive  Committee  of  the  Newsboys  Home  Club,  11th  St. 
and  Second  Ave.,  plans  to  construct  a  $250,000  building.  Wil- 
liam Shillaber,  Jr.,  is  Temporary  Chn.  and  Emil  M.  Scholz  is 
Secy. 

Schenectady,  N.  Y. — Plans  are  being  prepared  for  the  con- 
struction of  a  Masonic  Temple  on  State  St.  The  estimated 
cost   is  $150,000. 

Uticn.  >".  Y. — Plans  are  being  prepared  by  E.  A.  Howard, 
Arch.,  Bastable  Blk.,  Syracuse,  for  the  construction  of  a 
theater  for  the  Alhambra  Amusement  Co.  Estimated  cost, 
$75,000.      H.    Lux,   Alhambra   Theater,    is   interested. 


Allnntip  t'tty,  N.  J.— PlnnH  have  hocn  prepared  for  tho  con- 
Nlriiilloii  of  a  xlx-Htory  itildlllnri  to  tho  llotel  Ktrund,  I'vnn- 
Hylvania  and  Uracil  Avo.  Tlio  oHllniatiil  •oMt  Ih  $200,000. 
Oi'oiKi'    Allen    Ih  Owner  and    Howard    EdwiudH   Ih    .Mk''. 

Jmiry  fity,  .%'.  J.- -Hldn  will  Hoon  bo  received  by  tho  JorHoy 
City  ('oniiiilHHioiierH  for  tin-  loriHtrucilon  of  ii  clly  lioHplluI, 
nurHi'H'  lioiiio  and  police  and  llru   li<'Uili|uartcrH.      Noted  Mur.  2G. 

Mlllvlllr,  N.  J.  lllilH  will  Hoon  bo  ncelvi-d  for  tho  conHtruc- 
tlon of  II  rjOxlCCfi.  H<!liool.  Tho  oHtlniateil  cont  Ih  $70,000. 
Arnold    II.    MoHM    Ih   Arch.      Noted    Juno    4,   July    30   and   Kept.    10. 

•flMmnrk,  N'.  .1.-  Tho  eontiail  for  the  lonHlrucllon  of  a 
Moven-Htory  theater  and  olllce  building  for  !•'.  !•'.  Proctor,  lUfA 
Broadway,  New  York.  N.  V..  liaH  been  awarilod  to  l'"Ui;i>  T. 
LEY  .Si  CU.,  30  EiiHt  42d  St.,  New  York.  KHtlmatod  cOHt,  $30rj,- 
000. 

Nrwnrk,  N.  J. — Tho  Strand  Theater  Corporation,  1579 
Broadway,  Now  York.  N.  Y.,  plann  to  conntruct  a  $I.'>0,000 
theater.  Thomas  W.  Lamb,  044  lOlghth  Ave.,  Now  York,  and 
William  lO.  Lehman,  738  Broad  .St.,  Newark,  are  AHHOclalo 
A  re  lis. 

I'lilornon,  IV.  J. — BIdH  will  Hoon  bo  received  for  tho  con- 
Htructlon of  Public  School  No,  21.  Tho  etitlmatod  coHt  Ih 
$125,00(1.  M.  T.  AiiilerHOii,  Citv  Hall,  Ih  PrcH.  Bd.  of  ICducatlon 
and  W.  T.  F:innlng,  Colt  Bldg.,  is  Arch.  Noted  Oct.  1  and 
Jan.   14. 

rntomon,  N.  J. — Tho  TruHteoH  of  St.  JoHophH  HoHpltal  plan 
to  construct  an  addition  to  cost  about  $50,000. 

Perth  Amhoy,  N.  .1. — Tho  Board  of  Health  has  had  pro- 
llmin;iry  plans  prepared  b.v  fJoldberger  &  Urelsen,  Arch.,  for 
(he   construction   of  an    isolation    hosplt.il. 

KldKonood,  N.  J. — An  election  will  be  held  Apr.  10  for  the 
purpose  of  voting  on  the  apjiroprlation  of  $250,000  in  bonds. 
The  proceeds  will  be  used  for  the  construction  of  a  three- 
storv  high  school.  Hadley  Ford  Is  Clk.  of  Bd.  of  Education. 
Noted    Dec.    24. 

+WeMt  New  York,  IV.  J. —  (Weehawken  post  office) — The 
Public  .Service  Electric  Co.  has  awarded  the  contract  for  the 
construction  of  an  office  building  on  Bergenllne  Ave.  to 
GEOHCE  W.  CRANWELL  &  SON,  West  Hoboken,  at  about 
$53,000. 

Allentown,  Penn. — Plans  are  being  prepared  by  Robert 
Rathburn,  Arch.,  Hunsicker  Bldg.,  for  the  construction  of  a 
three-story  courthouse  for  Lehigh  County.  The  estimated 
cost  is  $500,000. 

+  llellowNviIlc,  I'enn. —  (Monac.i  post  office) — The  contract 
for  the  construction  of  the  Beaver  County  building  has  been 
awarded  to  the  LICV  CO.N'STUUCTION  CO.,  1001  Park  Bldg., 
Pittsburgh,  at  $y6,S90.  Noted  Mar.  25  and  under  Beaver 
Falls,   I'enn.,   Mar.   4. 

DiekHon  City,  Penn. — Plans  have  been  prepared  by  John 
Howley,  Arch..  Scranton,  for  the  construction  of  a  110xll2-ft. 
school  in  the  First  Ward.  Estimated  cost,  $75,000.  Elmer 
Slocum   is  Dir.   of  School  Bd.      Noted   Mar.   18. 

+  KaNt  Liberty,  I'enn. — TOUPET  BEIL  &  COXLEY,  Oliver 
Bldg.,  I'ittsburgh,  has  been  awarded  the  contract  for  the  con- 
struction of  a  two-story,  100xl31-ft.  building  on  Penn  Ave. 
and  Whitfield  St.  for  Henry  Laughlin.     Estimated  cost,  $70,000. 

Kd>vard.s\-ille,  I'enn. —  (Wilkes-Barre  post  ofnce>^Plan3 
have  been  prepared  by  J.  A.  Boyle,  Arch.,  Bennett  Bldg., 
Wilkes-Barre.  for  tho  construction  of  a  two-story,  75xl20-ft. 
high  school.     The  estimated  cost  is  $50,000. 

+  Erie,  I'enn. — The  contract  for  the  construction  of  the 
$100,000  building  for  St.  Andrews  Church  at  Seventh  and 
Raspberry  St.  has  been  awarded  to  KIRSCHNER  BROS.,  at 
$86,000.      Noted   Aug.   13. 

Farrell,  I'enn. — The  Farrell  Commercial  Club  will  organize 
a  company  to  construct  a  $100,000  department  store  on  Hay- 
wood St.  between  Broadway  and  the  Pennsylvania  Station.  S. 
H.   Kesminsky   is  interested. 

Pen  Argyl,  Penn. — The  Y.  M.  C.  A.  in  cooperation  with  the 
Lehigh    &    New    England    R.R.    will    construct    a    building. 

Philadelphia,  Penn. — Plans  are  being  prepared  by  .1.  Horace 
Cook,  Arch.,  for  the  construction  of  an  eight-story,  80xl00-ft. 
administration  building  on  the  Parkway,  for  the  Board  of 
Education. 

Philadelphia,  Penn. — Plans  are  being  prepared  by  E.  T.  Du- 
rang.  Arch.,  12th  and  Chestnut  St.,  for  the  construction  of  a 
group  of  buildings  at"  Cedar  Ave.  between  53rd  and  54th 
St.  for  the  Miserecordia  Hospital.  The  estimated  cost  is  $1,- 
500.000. 

+Philadelphia,    Penn.— CHARLES    SEYBOLD,    JR.,    Clemen- 

ton,  N.  J.,  has  been  awarded  the  contract  for  the  construction 

of    a    hotel    on    Delaware    Ave.    and    Pine    St.    for    William    J. 

IXTERCEPTIXG    SEAVER,    NEAVARK,   N.   J.  McCIain. 

Bids    were    received    Feb.    9    bv    the    Passaic    Vallev    Sewer-  Pitt.sbnrgh,   Penn.--F.   C.    Sauer,   Arch.,    804    Penn   Ave.,    has 

age  Commissioners   for  constructing  Section   8,   northerly  por-        prepartjd   plans    for    the    construction    of    a    five-story    building 

tion,    of    the    Main    Intercepting    Sewer    from     (A)    Dock    Con-        1°^  ^'S"l?1  ^°-   ^^'  ^    ^-  ^-   ^-     ^^^  estimated   cost   is   $loO,000. 

tractor    Co.,    Hoboken.    N.    J.:    (B)    Mason    &    Hanger    Co..    New        Noted   Feb.    11. 

York.   N.   Y. ;    (C)    Booth    &   Flinn,   Ltd.,   New   York,   N.   Y.;    (D)  PittHburgh,  Penn. — According  to  press  reports  the  Board  of 

Charles  A.  Haskin.  Boston,  Mass.;  (E)  Arthur  McMullen,  New  Education  will  receive  bids  again  for  the  construction  of  the 
York,  N.  Y. :  (F)  Oscar  Daniels  Co..  New  York,  N.  Y.;  (G)  Schenley  High  .School.  The  contract  for  this  work  was  award- 
Newark  Paving  Co..  Newark.  N.  J.,  (H)  Culp  Co.,  Inc.,  Pater-  ed  to  J.  L.  Stuart,  Pittsburgh,  but  the  Suiireme  Court  has 
son,  N.  J.;  (I)  New  York  &  New  Jersey  Construction  Co.,  New-  ruled  that  this  contract  is  invalid.  Noted  Oct.  22  and  Nov. 
ark,    N.   J.      The    item    bids   were   as    follows:  19. 

Tunnel  Method  A  B  C  D  E  F 
3292  lin.ft.  excavation  in  earth,  rock  or  earth  and  rock,  in  compressed  air  tunnel, 

for  135-in.  sewer $82  78  $80  00  $79.50  $79  00  $72  .W  $70  00 

66(X)  cu.yd.  concrete  ma-ionrv  in  compressed  air  tunnel  and  shafts 11  00  12  (X)  10. (X)  10  (X)  12  (K)  lO  (X) 

100  cu.yd.  brick  masonry  in  shafts  and  manholes 20  00  16.00  18.00  20  00  20  00  10  00 

12,000  lb.  steel  for  concrete  reinforcement 0  05  0  05  0.05  0  04  0  04  0.03 

Extended  totals $347,712  $344,700  8330,114  $328. .548  $320,3.50  $297,800 

Open  Trench  Method  B  E  F  G  H  I 

1.555  lin.ft.  earth  excavation  in  trench  for  132-in.  sewer $50  00  $75  00  $0100  $0.S  00  $S8  22  $72  00 

17.37  lin.ft.  earth  excavation  in  trench  for  126-in.  sewer 50  00  70  00  60  00  6S  00  ,SS  22  00  (K) 

500  cu.yd.  rock  excavation  in  trench 4  00  4.(X)  2.(X)  0  01  0  01  3  00 

8500  cu.yd.  concrete  ma-sonrv 800  900  8  00  800  0  01  8.00 

100  cu.vd.  brick  masonrv 16  00  20.00  2  00  20.00  0.01  20  00 

12,000  lb.  steel  for  concrete  reinforcement 0  04  0  04  0  03  0  03  0  05  004 

Extended  totals $236,080  $319,195  S269,635  $294,221  $291,111  ^288,160 
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Pittsburgh.  Penn. — Preliminary  plans  have  been  prepared 
by  George  S.  Orth  ^:  Bro..  Arch.,  for  the  construction  of  the 
three-story  Homewood-Brushton  High  School  at  Murtland 
Ave.  and  Monticello  St.  The  building-  when  complete  will  cost 
$700,000,  but  only  $265,000  will  be  expended  at  present.  Noted 
Mar.    4. 

+State  College,  Penu. — The  contract  for  the  construction 
of  a  2i2-story,  25xl25-ft.  building  with  a  25x60-ft.  wing,  for 
the  Phi  Camma  Delta  Fraternity,  State  College,  has  been 
awarded  to  HENRY  I,.  BROWN,  1714  Sansom  St.,  Philadelphia. 
Estimated    cost,    $40,iii)0. 

AVarren,  Penn. — Contracts  will  soon  be  awarded  for  the 
construction  of  a  two-story  library.  Estimated  cost,  $80,000. 
Noted  Feb.   11. 

Washington.  D.  C. — Frank  G.  Pierson,  Arch.,  Washington 
Loan  &  Trust  Bldg..  has  prepared  plans  for  the  construction 
of  a  one-storv,  240x34O-ft.  convention  hall  for  the  Washing- 
ton  Convention   Hall   Co.      Estimated   cost,    $2.")0,000. 

Baltimore.  Md. — Pieliminarv  plans  are  being  prepared  by 
Wyatt  &  Xolting,  Arch..  Kevser  Bldg..  for  the  construction 
of  a  hotel  for  the  Baltimore  Hotel  Co.  Estimated  cost,  $200.- 
000.      Jacob    Epstein,    200    West   Baltimore    St..    is    interested. 

Baltimore.  Md. — Bids  will  soon  be  received  by  Henry  W. 
Webb,  Pres.  of  Northern  Amusement  Co.,  Title  Bldg.,  for  the 
construction  of  a  theater.  The  estimated  cost  is  $12.i,000. 
Oliver  B.  ^Vright,   lOns   Munsey   Bldg.,  is  Aich.     Noted   Feb.   11. 

Baltimore.  Md. — Plans  are  being  prepared  by  Theodore 
Wells  Pietsch.  Arch.,  for  the  construction  of  a  huililiiig  at 
Charles  .St.  and  University  Parkway  for  the  North  Baltimore 
Methodist  Episcopal  Church.     The  estimated  cost  is  $200,000. 

Macon,  Ga. — The  Macon  Terminal  Co.  has  been  petitioned 
by  the  Georgia  Railroad  Commission  to  prepare  plans  by  Sept. 
1  for  the  construction  of  the  Tnion  Passenger  Depot  at  Cherry 
near  Fifth  St.     Estimated  cost.  $l,500,00n. 

Macon.  Ga. — The  citizens  have  voted  $150,000  in  bonds  for 
the  construction  of  a  hospit.al  at  Macon. 

Birmingham.  Ala. — .\.  R.  Boone  and  associates  plan  to  con- 
struct a  2V<.-storv  motion  picture  theater  on  Second  Ave.  be- 
tween 19th'and  20th  St.  The  estimated  cost  is  $50,000.  H.  B. 
Wheelock  is  Arch. 

KnoxTille.  Tenn. — Bids  are  being  received  by  Miller,  Fullen- 
wider  &  Dowling,  .-\rch.,  6  North  Michigan  Ave.,  Chicago,  111  , 
and  by  Alfred  B.  Baumann,  Assoc.  Arch.,  Knoxville,  for  the 
construction  of  a  two-story  library  for  the  Lawson-McGhee 
Estate.  L.  D.  Tvson  is  Pres.  Bd.  of  Trustees.  Estimated  cost, 
$.-)5.000.      Noted  May   14,   1914. 

+Akron.  Ohio — The  contract  for  the  construction  of  an  ad- 
dition for  the  Akron  Hotel  Co.,  Main  and  Market  St.,  has  been 
awarded  to  the  CAKMICH.\EI.  CONSTRUCTION  CO.,  526  Ham- 
ilton Bldg.      Estimated  cost.   $40,000. 

.illiance.  Ohio — Pl.ans  are  being  prepared  by  W.  W.  Match- 
ett.  Arch..  5,'!7  East  Main  St.,  for  the  construction  of  a  two- 
storv,  47xl20-ft.  theater  and  store  building.  Estimated  cost, 
$45,000. 

Columbus.  Ohio — The  Guarantee  Title  &  Trust  Co.,  316 
South  High  St..  plans  to  construct  a  six-story  bank  and  office 
building.     Estimated  cost,  $200,000.     George  L.  Gugle  is  Secy. 

+EaHt  riCTCland,  Ohio — The  contract  for  the  construction 
of  a  $50,000  library  has  been  awarded  to  JAMES  H.  WELLS 
CO.,  Scranton   Rd.,  Cleveland.      Noted   Jan.   21   and   Feb.   25. 

Salem,  Ohio — The  Masonic  Lodge  plans  to  construct  a  two- 
story  temple.  Estimated  cost,  $40,000.  J.  G.  Augustine  is 
Chn.  of  Bldg.   Com. 

^-Toledo,  Ohio — .\.  BENTLI';Y  &  SON,  201  Belmont  Ave.,  has 
been  awarded  the  contract  for  the  construction  of  a  five-story 
hotel  for  the  Commonwealth  Building  Co.  Estimated  cost, 
$40,000. 

W'cllsvllle.  Ohio — The  First  Methodist  Episcopal  Church 
plans  to  construct  a  building  at  T'nion  and  Fifth  St.  Esti- 
mated cost,  $80,000.      Noted  Sept.  24. 

YounKstown,  Ohio— Plans  are  being  revised  by  Stanley  & 
Scheible,  Arch.,  KtOl  AV'ick  Bldg.,  for  the  construction  of  a 
five-story,  5,Sxl44-ft.  Y.  W.  C.  A.  building.  Estimated  cost, 
$40,000.      Mrs.    E.    F.    Moore,    225   West    Rayen    St.,    is   Gen.    Secy. 

Bloomlnicton,  Ind. — Preliminary  plans  are  being  prepared 
by  R.  P.  Daggett  &  Co.,  Arch..  956  Lemcke  Annex,  Indianapolis, 
for  the  construction  of  a  one-storv,  100x2()0-ft.  gymnasium 
for  the  IiiiUana  University.  Estimated  cost,  $150,000.  J,  W. 
Cravens   is   Secy,   of   University.      Noted   Mar.    25. 


Indianapolis.  Ind. — Bids  will  soon  be  received  by  Rubush 
&  Hunter,  Assoc.  Arch.,  428  .\merican  Central  Life  Bldg.,  for 
the  construction  of  a  four-story  Masonic  Temple  for  the  F. 
&  A.  M.  Estimated  cost,  $50,000.  J.  J.  Twiname  is  Chn.  of 
Bldg.  Com. 

Portland.  Ind. — The  County  Council  has  appropriated  $70,- 
000  for  the  construction  of  a  county  courthouse.  The  esti- 
mated cost  is  $250,000. 

ChicaKo.  111. — Plans  are  being  prepared  by  Holabird  & 
Roche,  .\rch.,  104  South  Michigan  Ave.,  for  the  construction 
of  a  four-story  arniorv  for  th2  First  Cavalry  L  N.  G.  The 
estimated    cost    is    $200,000. 

Chicago.  111. — Plans  are  being  prepared  by  Davidson,  Lock- 
wood  &  Morgan,  Arch.,  for  the  construction  of  a  three-story 
building.  Estimated  cost,  $250,000.  Patterson  &  Davidson. 
53   West  Jackson   Blvd.,   is   Engr. 

Chicaeo.  111. — Plans  have  been  prepared  by  Huehl,  Schmid 
&  Holmes.  .\rch..  l.'il  West  Randolph  St..  for  the  construction 
of  a  two-storv,  50xl2."i-ft.  building  for  Eitel  Bros.,  Grace  and 
North   Halstead   St.      Estimated   cost.    $175,000. 

Ottawa.  111. — Bids  will  soon  be  received  by  William  B. 
Ittner,  Assoc.  Arch.,  Ninth  and  Locust  St.,  St.  Louis,  Mo.,  for 
the  construction  of  a  two-story  high  school.  Estimated  cost, 
$200,000.  Charles  F.  Kingman,  Ottawa,  is  Secy,  of  Bd.  of 
Education.     Noted  Feb.  4  and  IS. 

Milwaulvee.  Wis. — Bids  will  be  received  about  Apr.  15,  by 
Kirchoff  &  Rose.  Arch.,  1312  Majestic  Bldg.,  for  the  con- 
struction of  the  Palace  Hippodrome  Theater.  It  will  be  four 
stories,  150x250-ft.  and  will  cost  about  $350,000.  Noted  Mar. 
4   and   11. 

Des  Moines.  Iowa — The  AdelphI  Temple  Association,  1168 
24th  St.,  contemplates  the  construction  of  a  lodge  building. 
Estimated   cost,  $50,000. 

Prim^har,  Iowa — Plans  are  being  prepared  by  Smith  & 
Keffer,  Arch..  610  Youngerman  Bldg.,  Des  Moines,  for  the 
construction  of  a  three-story,  77xll6-ft.  courthouse  for  O'Brien 
County.      The   estimated  cost   is   $150,000.      J.   B.   Stamp   is  Audr. 

Rock  Rapids.  Iowa — Plans  are  being  prepared  by  Smith  & 
Keffer,  Arch.,  610  Youngerman  Bldg.,  Des  Moines,  for  the  con- 
struction of  a  three-story  courthouse  for  Lyon  County.  Esti- 
mated   cost,    $120,000.      E     J.    Riegel    is   .\udr. 

Spencer,  Iowa — The  Masonic  Association  plans  to  construct 
a    $50,000    temple    at   Spencer. 

Minneapolis.  3Iinn. — C.  E.  Bell,  Arch.,  310  Security  Bank 
Bldg..  has  prepared  plans  for  the  construction  of  a  12-story 
hotel  on  Second  St.  and  Hennepin  Ave.  for  the  I^nion  City  Mis- 
sion.     The   estimated  cost   is   $440,000.      Noted   Dec.    31. 

Marysviiie.  Kan. — (Official) — Bids  will  be  received  until 
.\pr.  7  by  D.  P.  Armstrong,  Clk.  Bd.  of  Education,  for  the 
construction  of  a  school.  The  estimated  cost  is  $45,000.  Noted 
Mar.    18. 

Omaha.  \eb. — Bids  are  being  received  by  W.  R.  Stockham, 
Arch..  426  Ramge  Blk.,  for  the  construction  of  a  four-story, 
70xl32-ft.  hotel  to  be  known  as  Hotel  Edwards  for  the  Inde- 
pendent Realty  Co.,  315  Karbaugh  Blk.  Estimated  cost,  $100,- 
000. 

Rapid  t'ity,  S.  D. — Plans  are  being  prepared  by  J.  P.  Eisen- 
traut.  Arch.,  for  the  construction  of  a  three-story,  65x65-ft. 
bank  and  office  building  for  the  Merchants  Loan  &  Trust  Co. 
The   estimated   cost   is  $40,000. 


ADDITIO.X.\L  WATER-SUPPLY 

Salem.  Mass. 

Bids  were  received  Mar.  10  by  the  Salem  and  Beverly 
Water-Supply  Board  for  the  construction  of  an  additional 
water  supply  canal  and  conduit  from  the  Ipswich  River  from: 
(A)  Engineer's  Estimate:  (B)  McHarg-Barton  Co.,  171  Madison 
Ave.,  New  York,  N.  Y. ;  (C)  F.  T.  LEY  &  CO.,  I.NC,  Springfield 
(awarded  contract);  (D)  Thomas  Fitzgibbon  Co.,  Beverly; 
(E)  Bay  State  Dredging  Co.,  Boston;  (F)  W.  B.  Mullen, 
Boston;  (G)  Coleman  Bros.,  Boston;  (H)  Middlesex  Contract- 
ing Co.,  Boston;  (I)  M.  Russo  &  Son.  Boston;  (J)  T.  A.  Scott 
&  Co.,  Inc.,  New  London,  Conn.  (K)  L.  B.  Cleveland,  Water- 
town,  N.  Y. ;  (L)  Bonfidio  Perini,  Ashland;  (M)  Holbrook, 
Cabot  ^:  Rollins,  Boston;  (N)  Eastover  Construction  Co.,  Utica, 
N.  Y.;  (O)  John  J.  Hart,  New  York;  (P)  Bruno  &  Petitti. 
Boston:  (Q)  W.  L.  Miller  and  J.  J.  Welch  &  Co..  Salem;  (R) 
Canal  Construction  Co.,  New  York.  The  item  bids  were  as 
follows: 


110,000  cu.yd.  rannl  i 

Dredlte 

0000  ru.y<i.  Roncrnl  excavation 

275  cu.yd.  concn  !<•, 

ri<K)0  lb.  gt«'l  irinforrinK 

1430  ft.  conduit. 

420  ft.  3li-in    c  i.  pipe  on  pili'x 

1020  ft    vilrifie<l  or  concrrt*-  pipe 

I'umpinK  ntaiion 

ISO  »q  yd.  pavinn 
Conrttructifin  uii(1«t  roadwa.vrt 
Appurteiianci'j* 

F.xtendrd  totalt 


1  I0,(XX)  cu.yd.  canal  excavation 

DreciRn 

nOflO  rii.yd.  gpni-ral  excavatifin 

27.'>  cu  yd,  conrifle.  . 

MKX)  lb.  ntcel  ri-inforcinu 

1430  fi    conrluit 

420  ft    ;t(V-in    r  i   plpn  on  piicn 

1020  ft.  vitrified  or  concrete  pi|i<. 

I'umpintr  ntation 

l.V>  fv|.yrl    pavinK 

Connlruction  under  loadwiiv^ 

Appurtenancen 

Extended  U.IhU 


A 

$0  25 

10,000  no 

1    (K) 

10  00 

0  o.-> 

7  00 

1  00 
4  (K) 

4(I(HI  (X) 


B 

JO  11 
11!, 0(10  01) 
O  (1(1 
7  (X) 
0  (13 
5  00 

2  (M) 

3  25 
2.-)00  00 

0  80 
1000  00 
KXK)  00 


75 
1500 


1) 

$0  IS 

7000  (K) 

0  85 

11  2.-> 

0  03 
5  87 
3  22 
3  37 

1975  00 

1  21 


E 

SO  22 

0325  00 

0  70 

11  00 

0  05 
5  50 

2  50 

3  .35 
3500  00 

1  .50 
200  (X) 
925.00 


F 

$0  24 
5.500  (X) 

1  60 
10  50 

0  04} 
4   .50 

2  .50 

3  75 
2380  00 

1  00 
100  (X) 

1000  00 


G 

$0  26 

8250  00 

0.85 

S  25 

0  03 

f<  00 

4  (K) 

3  .50 

3(H)0  (H) 

3  00 

,500  00 

1000  00 


n 

$0  26  i 

7800.00 

0.80 

9  00 

0  05 

5  80 

3.90 

4  25 

2800  00 

2  00 

500  00 

12(X)  00 


1 

$0  2.S 

8500  (X) 

0  60 
(1  50 

0021 

6  50 

.3  25 

3  (Ml 

3050  OO 

1  f.0 
•2(X)  (X) 
S(X)  (H) 


S72„545        147,530        S.5O,050        S54.642        $57,332        S64,598        $65,720        $65,092        $66,085 


J  K 

$0  .39  $0  24 

H.IOO  (X)    1 2.0(H). (K) 


r,  M 

$0  35  $0  '20 

12,0(X)  (X)    15..'V(M)  (X) 

0  70  1    .M 

10  (X) 

0  o:tl 

7  (X) 


NOP 

$0  ;H)  $0  '27  $0  40 

10,(X)0  (X)    16,000  tX)    10,000  (X) 


:t  ,50 


10  (X) 
0  05 
6  75 


I  (X) 

10  (X) 

0  03 
7  .50 
4  ,50 
4  25 

5(MX)  (X) 

1  (X) 
IKX)  (X) 

2(XX)  00 


1   90 
8  '20 

0  05 
5  67 

4  '20 

5  ,80 
1 195  (X) 

1  ,50 
100  (X) 

1.5(K)  00 


$74,3.37        $77,05 


5  :t(i 

I  50 

2310  (XI 

O  00 

:i(xx)  (K) 

2<NN)  00 

$78,:i(H         »70.('.;m        $84,103        $88,730        $90.'232      $10-l,'247 


1  (H> 

10  (H) 

0  05 
7  (X) 
4  .■)(» 

1  (10 
(HXX)  (K) 

I  (X) 

,50  (X) 

.5(X»  (X) 


Q  H 

$0  44  $0  42 

9500  00  10,8(X)  (X) 
1  10 


12  (X) 
0  06 
7  75 
5  (X) 
4  50 


8  77 
I)  (M4 


22.50  (M) 


April   I.   i;ti:. 
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DoiiKlno.  Wyo. —  (OfflcUl) — niilii  will  bo  rooolvcd  until  10 
a.m.,  .\|'r  :'(t,  by  tbo  County  foninilMnlon  for  tho  i'<inHtiuctlon 
of  a  $t(i,(imi  CDiinty  i-ourthiiUHi'.  W,  N.  Hownian,  inr.  I'cntiul 
SuvlnKH    Hank    HMk..    l><nv.r.    Colo..    Ih    Anli,       Nolfil    Mm      l.S. 

IliiUr,  Mon«.-  -H  >tllrliil)  —  (  Coiici-tlon  )- -Tho  I'oUHl  i  Uri  Ion  of 
Ibi-  JJ.'Mi.dtni  .l.'iiol  on  .Monlanu  St.  for  tlui  ChU'aKo.  Mllwau- 
ki'O  .*  St.  Paul  l;\.  «lll  not  bu  Hturtuil  thiM  ytMir.  C".  K. 
l.ow.lh    l.s    Cli.    i:nKi.      NoI.mI    Mai.    IS. 

•ftirrnt  I'"!!!!*.  Muni.-  -Tho  contract  for  tlii  couHtructlon  of 
n  Y.  M.  C  A.  bullillUK  IntH  licun  uwurilcd  to  tlio  bANllK  CON- 
srUl'CTlON  CO.,  at  $73,r.tiO.  U.  II.  Shanloy  |8  Arch.  Notoil 
Oct.  S. 

ChnlTpr.  Mil.  Illil.s  will  Honn  bn  rccolviil  by  John  Jai-ob 
Aatiir.  «  iialTri'.  for  tbi>  conMtrucllon  of  a  nv--Hlory.  70xl:;il. 
ft.  hot.l.  i:stlniatc(l  rout.  JIOK.OIKI.  J.  W.  Mat«.  314  Nawliy 
lll.U..   Tol.-.lo.   t>hlo.    Ih  Ai.h. 

•ll.  Jimriili,  Mo. —  Till'  .'^t.  .loxcph  AnuintMnont  Co.  contnin- 
nlatcM  til.'  lonMCriu-tlon  of  a  $1IMI.(1(>(1  th.-alci.  Carl  Holler.  7 
liav.lv  'Ihoatcr  lUiln,.  Kanwax  City,  Im  Aich.  C.  V.  I'hllley  Ih 
IntoroHticl. 

I.ltllr  K»rk,  Ark. — KUIh  will  bu  received  nbout  Apr.  20  by 
Mann  «\i  Stern.  Arch.,  for  the  conntructlon  of  a  two-story,  140x 
HO-ft.  club  liou.><e  for  the  Mutual  llealty  Co.  Tho  OHtlniated 
cost    Is   J  (."..000, 

riienlrllo.  Idnlift — Itlds  will  Hoon  bo  received  by  .SolUo, 
Hover  ,V  ltl>^;er^^.  Arch.,  foi-  the  conxtruet Ion  of  the  Yellow- 
.Mtono    llotil.      Tho    eHtinialcd    cost    Is    JUOO.OOO.      Noted    Nov.    I!). 

Srnttle.  >\n>>li.—  Itids  will  be  received  about  Apr.  r>  for  tho 
con.struclioii  of  a  two-.storv  addition  to  the  Lowell  School  at 
12th  and  Kedeial  Ave.  Estimated  cost,  JfiO.OOO.  lOdgar  Ulali-  is 
School   Aiih. 

Sraltlr,  ■\VnHh. —  lUd.s  will  be  received  about  Apr.  l.l  by 
KdKar  IMalr.  School  Arch.,  for  the  construction  of  two  40x60- 
ft.  wings  to  th»'  IS.  K.  Day  School.  Tho  estimated  cost  is 
$55,00. 

+Sodro  Woolley,  Wnnh. — The  contract  for  the  construction 
of  a  two-.story,  reinforced-concrete  library  has  been  awarded 
to   D.   DAI.TON.      Estimated    cost,    $50,000. 

I'ortlaiid.  «»re. — The  l-'ailin(('  lOstate  plans  to  lebuild  its 
three-story  building  recently  destroyed  bv  lire  with  ,i  lo.ss 
of  $60,000.  . 

A  MyMt^rlouH  Lnnd  I'lirrlinMe — A  purchase  of  a  tract  of 
land.  Involving  Jl.OOO.iioo,  and  ostensibly  for  manufactuiinM; 
purposes,  has  been  made  at  Orangeburp.  N.  Y..  a  small  man- 
ufacturing town  on  the  West  Shore  R.K..  21  miles  from  New 
York.  A.  A.  McCrary.  who  in  past  years  has  acted  as  agent 
in  purchasii\Mr  sites  for  various  lar^e  corporations,  has  been 
en)i)loyed  for  the  past  two  years  in  securing  properties  in 
this  town  and  vicinity.  The  land  already  taken  over  has 
tieep  water  facilities  at  the  Hudson,  frontage  on  the  West 
Shore  H.H..  Kile  li.U.  and  Northern  Railroad  of  New  Jersey. 
Speculation  has  been  rife  as  to  the  purpose  of  this  pur- 
chase but  the  operations  have  been  of  the  most  secret  nature. 
McCrary  has  not  committed  himself  further  than  statinpr  that 
one  of  the  largest  industrial  plants  in  this  country  will  be 
located  there,  and  that  within  two  years  GOnn  men  will  be 
employed.  It  has  been  lumored  that  the  Bethlehem  Steel 
Corporation  had  made  the  i)urchase  for  the  treatment  of  its 
Chilean  and  Cuban  t)ies.  Charles  M.  Schwab,  president  of 
that  company,  however,  denies  any  knowledge  of  the  under 
taking.  Another  theory  set  forth  was  that  such  a  spot  was 
ideally  situated  for  a  plant  to  treat  the  Adirondack  ores.  TJut 
all  corporations  whi<h  might  be  interested  in  this  plant  have 
tlatly  denied  any  such  intention.  It  has  also  been  sugge.>»ted 
that  the  .standard  Oil  Co.  might  be  considering  the  estab- 
lishment of  .1  refinerv  at  that  point,  a  pipe  line  passes  the 
site  of  the  New  Y'ork  Transit  Co.  (Tver  $1,000,000  has  been 
paid  out  for  this  land  which  intrinsically  is  not  worth  one- 
quarter  of  that  amount  and  it  would  seem  that  the  chief  mo- 
tives were  the  railway  facilities  together  with  deep  water 
frontage. 

An  KnormouM  Aeroplane  Order — It  is  estimated  that  an 
order  for  aeroplanes  for  war  jiurposes,  placed  by  the  Italian 
Oovernment  with  the  Curtiss  Aeroplane  Co.,  Hanimondsport, 
N.  Y.,  will  amount  to  several  million  dollais.  The  specifica- 
tions call  for  aeroplanes  of  100  hp.  with  both  pontoons  for 
sea  services  and  with  wheels  for  land  work.  The  aeroplanes 
will  be  so  constructed  that  bomb-dropping  devices  and  a  gun 
niav  be  attached.  Kach  aeroplane  is  capable  of  sustaining  a 
load  400  lb.  The  cost  of  each  is  $7300.  Cap.  Carlos  Pfister  of 
the  Italian  Navy.  161  Madison  Ave.,  New  York.  N.  Y..  is  rep- 
resentative of  the  Italian  Government  in  connection  with  the 
work. 

The  r.  H.  *  K.  Mfg.  Co..  Milwaukee,  AVis..  manufacturer 
of  contractors'  supplies,  announces  that  in  Marcli  it  will 
occupy  its  new  factory.  This  is  a  tw-o-story  building  of 
mill-construction,   with    3R.000   sq.ft.   of   floor   space. 


2S20  lin. ft.  36-in.  brick  sew.-r 

2820  lin.ft.  SO-in.  conrrcte  s,-wpr 

960  lin.ft.  30-in.  brirk  sewer    

960  lin.ft.  3n-in.  conor<te  sewer 

1266  lin.ft.  27-in.  vitrified  sewer 

1565  lin.ft.  24-in.  vitrified  sewer 
860  lin.ft.  21-in.  \-itrified  sower 
2630  lin.ft.  IS-in.  vitrified  sewer 

3515  lin.ft.  1.5-in.  vitrified  sewer 

■i7S0  lin.ft.  12-in.  \'itrificd  sower 

10,090  lin.ft.  10-in.  vitrified  sewer 

'>0  manholes 

^  catch-basins.  ".\'*  

IS  catch-basins,  "H  "  

:iS  catch-basins,  "C"  ,  .  . . . 

UO  inlets 

75  monument  boxes  

34,2.50  cu.yd.  excavation  for  pavement. . . 
104.400  lin.ft.  combined  curb  and  gutter. 

1900  lin.ft.  Kutter  only 

197.300  sq.yd.  gravi  1  pavement 

50  manholes  chanscd 


IIINNIA 

ImprovliiK  ItUHhlati  ItnllwayB-  The  nurrow-KaKS  lines  of 
RiiHHla  have.  In  niiiny  placeii,  outlived  their  UHofulneNii.  The 
"l.onilon  ThneH"  luIlM  of  cbunuliiu  cundltlonit  In  u  recent 
Inmuu   an    followH: 

"The  exlHtliiK  railway  betwren  VoloK<la  and  Archanncl 
luiH  very  Mniall  trannport  capacity  owing  to  Km  n.irrow  gage. 
When  IncreaHed  tiiilllc  began  on  the  Vobigda-Arcliangel  line 
It  waH  ni!Co«nary  to  lake  a  certain  number  of  earn  from 
tho  narruw-gagu  Ryazan  Ry.,  but  thoHe  proved  liiHulllulent. 
anil  now,  to  IncreaHu  thu  rolling  Hlock,  .'10  locomotlveH  ol 
the  Mallet  typo  an<l  fiiiO  earn  have  beeti  ordered  for  thi' 
miri'ow     gage. 

"At  the  present  work  liaM  begun  on  tho  construction  of 
a  broad-gage  railway  almoHt  parallel  to  the  exiHtIng  narrow- 
gage  line  from  Vologda  to  .Nlandoma,  a  length  of  300  verMlH 
(Utll  mlleH).  Nlandoma  Is  situated  h.-ilt  way  between  Vologda 
and  Archangel.  At  the  end  of  July  (old  Htyle),  1915,  the 
new  Vologda-Nlandoma  Ry.  will  be  tlnlHhed  and  regul-ir 
tralllc  will  bo  opened  on  It,  whe?i  It  will  be  poHHible  to 
c'oncentrate  on  tho  Nlandorii:i-Archangel  Hectlon  all  tho  roll- 
ing stock  that  Ih  now  working  on  the  narrow-gage  Vologila- 
Archangel  line,  which  will  ilouble  the  transport  capacity  of 
the  load.  There  Ih  anipli,'  rolling  Htock  for  the  new  broad- 
gage    Vologda-Nlandoma    Ry. 

"The  topographical  conditions  In  the  railway  zone  a.  a 
not  favorable,  there  .are  many  HwampH,  and  It  Is  estimated 
that  the  construction  of  the  rallwiiy,  with  bridges  and  Ht.ation 
bulldlngH,  win  amount  to  $fi,lSO,000,  at  the  rate  of  $31,076 
per  mile.  The  work  is  being  carried  on  with  great  energy, 
notwithstanding  the  winter,  30  engineers  and  a  proportionate 
number  of  l.-iborers  being  engaged.  It  Is  propOHeil  to  bullil 
all  the  bridges  in  the  winter  and  complete  excavation  work 
where    the   dry,    unfrozen    ground    permits. 

"By  agreement  between  the  Ministers  of  Ways  of  Com- 
munication and  of  Finances  it  has  been  decided  to  construct 
a  railway  from  Petrozavodsk  to  the  town  of  Kem,  an  Ice- 
free  port  situated  on  the  shore  of  Onezh  Bay,  a  distance 
of  380  versts  (2.52  miles).  The  sum  of  $41,200  has  been 
appropriated  for  the  survey,  which  will  be  carried  out 
rai)idly,  in  order  that  the  work  of  construction  may  begin 
during    the    current    winter. 

"Both  the  survey  and  construction  will  be  superintended 
by  the  formei'  head  of  the  Warsaw-Vienna  Ry.,  Engineer 
I'auker,  now  Chief  of  the  R.ailway  Construction  Bureau.  It 
is  anticipated  that  it  will  be  possible  to  run  the  first  train 
in  the  winter  of  1915.  The  cost  of  construction  is  estimated 
at  $10.S15.000.  I..ater  it  is  proposed  to  extend  the  line  to 
the    Murman    coast. 

"The  task  of  surveying  and  building  this  new  line  is 
complicated  by  the  unexplored  nature  of  the  locality  through 
which  it  will  have  to  pass.  Furthermore,  the  fact  that  the 
survey  is  to  be  made  in  winter  gives  rise  to  fears  lest  the 
results  should  not  correspond  to  the  actual  situation.  Never- 
theless, considering  the  great  importance  of  the  road — it 
will  form  an  outlet  for  Russian  trade  independent  of  war 
conditions — it  has  been  decided  to  construct  it  as  far  as 
possible    without    delay." 

The  SandiiNky  I'ortlund  Cenient  Co.  announces  that  Henry 
C.  Morrison  is  Western  Representative  of  the  company  with 
oflices  at  710  Railway  Exchange  Bldg..  St.  Louis.  He  will 
be  glad  to  tal<e  up  j)roblems  of  waterproofing  with  any  one 
interested,  having  devoted  the  last  four  years  to  successful 
waterproofing  for  some  of  the  large  structures  in  the  United 
States  and  Canada. 

The  Stnrk  RollinK  Mill  Co.,  Canton,  Ohio,  announces  the 
appointment  of  the  Dearborn  Steel  &  Iron  (JO.  as  its  selling 
agent  in  Chicago.  The  latter  company  was  formed  by  H.  C. 
Perrine  and  E.  L.  Lyon  and  the  office  will  be  in  the  Peoples 
Gas  Bldg.,  Chicago. 


PAVIIV*;,   I'UEBI.O,   COLO. 

+Bids  were  received  Feb.  15  by  the  City  Council  for  the 
improvement  of  the  "Mineral  Palace  Paving  District." 
Bids  were  submitted  on  both  a  bond  and  a  cash  basis, 
but  the  accompanying  table  gives  the  price  for  cash. 
The  bidders  were:  (A)  U.  P.  McDonald  Construction  Co., 
Denver;  (B)  J.  A.  Laughlin,  Trinidad;  (C)  Campbell  Con- 
struction Co.,  Pueblo;  (D)  Two  Miracle  Construction  Co., 
Great  Falls,  Mont.;  (E)  Gaffy  &  Keefe,  Construction  Co.,  Den- 
ver; (F)  Denver  &  Pueblo  Construction  Co..  Pueblo;  (G)  R. 
Clough  &  Son,  Colorado  Springs;  (H)  ANDERSON-HAMMEL 
CONSTRUCTION  CO.,  Pueblo  (awarded  contract);  (I)  Gordon 
&  Taylor  Construction  Co.,  Pueblo;  (J)  P.  C.  Croll,  Pueblo;  (K) 
Mishou  ft  Millard.  Pueblo;  (L)  Engineer's  Estimate.  The  item 
bids  were  as  follows; 
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J 

K 

I, 

$3. St 

$3.82 

83.93 

$3  .50 

S3  56 

$3  92 

S3 .  57 

$4  34! 

S.-5  45 

$4  in 

^61 

S3  .50 

3  15 

2  80 

3  C5 

3  .50 

3  92 

4  09 

3.20 

3  .54 

4.10 

3  .50 

3  40 

3  47 

3.60 

2  80 

3.16 

3  75 

3.16 

4  015 

3  10 

3  84 

4.10 

2  80 

2  95 

2  23 

2.84 

2  80 

3  75 

3  75 

2  SO 

3  05 

3  85 

2  80 

2.25 

2.42 

2. 38 

2.15 

1.90 

2.15 

2  04 

2  20 

2  00 

2  98 

2.30 

2.. 54 

1  75 

1.97 

1.92 

1.60 

1.50 

1 .  65 

1  68 

1.815 

1.60 

2.23 

1.81 

2.09 

1  40 

l..-i4 

1.47 

1.30 

1.10 

1.24 

1.43 

1.54 

1  35 

1  39 

1.40 

1.62 

1  22 

1.29 

1.13 

0  85 

0.85 

l.Ofi 

1.19 

1.21 

1  10 

1  44 

1  24 

1  29 

0  90 

0.93 

0.91 

0.66 

0.65 

0  80 

0.96 

0.88 

0  SO 

0.99 

0.85 

1.02 

0.72 

0.77 

0.71 

0.57 

0.,55 

0  62 

0.72 

0.77 

0  65 

0.67 

0  66 

0  84 

0  00 

0.70 

0.53 

0.51 

0  49 

0  55 

0  ,53 

0.55 

0  .50 

0  455 

0  59 

0.70 

31  (X) 

51.00 

38, 50 

30.00 

25.00 

31.00 

40  80 

.36  85 

35  00 

42  .50 

38.00 

39  00 

37  .50 

.50.00 

44.71 

70  00 

30  00 

43  00 

.36.00 

36  85 

35  00 

.54  00 

50  00 

45  00 

35  00 

.50  00 

44  71 

70  00 

29.00 

40  00 

.'JO  60 

.30  S5 

33  00 

.54  00 

50  00 

40  or 

34  .50 

49  CO 

42  28 

55  00 

29  00 

40  00 

30.60 

.36  85 

35  00 

.54  00 

.50  00 

40  00 

25  .50 

21  20 

19  .50 

27.00 

20.00 

25.00 

2  05 

20.42 

20  00 

25  50 

20  00 

18  on 

8  00 

5  00 

5  00 

8.00 

6.00 

8.00 

2.05 

5.50 

9  00 

5  50 

4.95 

5  00 

0  37 

0  34 

0  40 

0.28i 

0  30 

0.36 

0.40 

0.28  A 

0  38 

0  405 

0  40 

0  40 

0  .50 

0  47 

0.42 

0  45 

0.47 

0.60 

0.59 

0.42A 

0  47 

0.46 

0  40 

0  60 

0  .30 

0  30 

0.25 

0.25 

0  37 

0  30 

0,30 

0.23 

0  25 

0  245 

0  275 

0  30 

0  25 

0  21 

0.25 

0.205 

0.195 

0  205 

0.26 

0  17 

0  26 

0  255 

0  24  A 

0  27 

5  00 

1  CO 

0  75 

5.00 

5  00 

8  00 

4  10 

2  75 

5  00 

3  05 

5  00 

2  00 

$162,662  $1.54,0.59  SI 

.54,387  $141,520  $138,388  $171,276  $169.1.52  $137.264  81.56.044  $163,615  SI 

5.5,7.53  $179,580 

Kxtended  totals,  using  concrete  sewer $160,284  $149,992  $15M7o  $141,520 


$136,290  $155,651  $161. 278  $1.54.075  $179. .58') 
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SOUTH    AMERICA 

Construction  Machinery  in  South  America — V.  L.  Havens 
commercial    attache   at    Santiago,    writes   as    follows: 

In  general  construction  work  in  Chile,  such  as  ditching, 
building  of  dikes  and  levees,  and  railway  cutting,  the  ma- 
terial is  generally  moved  by  hand,  and  it  seems  that  there 
should  in  time  be  market  for  American  grading  machir.ery, 
such  as  slips,  wheelers,  road  graders,  elevating  graders,  ar.d 
the   dump   wagons   that   ordinarily   go   with    them. 

In  discussing  the  possibilities  with  some  of  the  local 
houses,  the  opinion  was  expressed  that  there  would  be  a 
chance  to  sell  American  machinery  only  if  there  was  an 
American  contractor  here  to  buy  it"  It  is  not  unlikely  that 
they  could  assist  the  contractor  in  finding  work  to  do.  Ai.v 
man  who  took  up  the  work  would  have  to  be  personally 
familiar  with  the  machines  in  detail  and  oi  such  experience 
that  he  could  instruct  men  in  their  use,  care,  and  repair. 
Inasmuch  as  such  machinery  occupies  considerable  space 
when  set  up,  it  would  have  to  be  sent  in  a  knocked-down 
conilition  and  packed  in  such  a  way  as  to  permit  handling 
by  lighters  in  a  rough  sea.  The  horses  in  Chile  are  very 
good  and  would  be  all  right  for  use  with  the  machines, 
but  men  who  are  competent  to  drive  10  and  H  horse  teams 
are  not  very  numerous.  It  might  be  necessary  to  import 
a  very  limited  number  of  skillful  drivers  from  the  south  or 
southwest  part  of  the  United  States  who  speak  Spanish  and 
are  familiar  with  the  machines.  Men  to  handle  slips  and 
wheelers  could  be  found  locally.  The  import  duties  are 
rather  high,  and  it  might  be  found  desirable  to  ship  merely 
the  iron  parts  of  the  wagons  and  make  the  wooden  parts 
locally  from  the  very  good  native  oak.  Local  shops  exist 
where  ordinary  repairs  to  railway  construction  plants  could 
be  made. 

Inasmuch  as  South  America  is  a  country  of  great  dis- 
tances, very  much  as  North  America,  and  as  the  west  coast 
is  very  much  like  the  North  American  coast,  except  that 
the  timber  and  heavy  rainfall  is  in  the  southwest  and  light 
rainfall  and  irrigation  country  in  the  northwest,  the  future 
development  of  South  America  in  railway  and  irrigation 
is  apt  to  be  very  similar  to  that  of  the  western  part  of  the 
United    States. 

This  is  not  meant  to  convey  the  idea  that  there  Is  any 
immediate  business  or  great  prizes  to  be  obtained  in  this 
field  in  South  America  with  a  small  effort.  Anything  that 
is  accomplished  will  be  accomplished  through  deep  study 
and  hard  work,  and  returns  will  not  be  very  rapid,  owing  to 
the  unusually  small  supply  of  funds  for  financing  new 
enterprises  at  the  present  time.  But  the  future  of  the  busi- 
ness, I  am  sure,  is  important  and  worthy  of  consideration, 
and  those  who  ultimately  desire  to  enter  this  field  should 
begin  their  studies  and  preparations  very  soon.  There  i'3 
even  time  for  much  to  be  done  by  correspondence  at  present, 
when  such  a  slow  process  could  not  be  followed  in  busy 
times. 

The  '.orthern  Chpmiral  Kneineerins  Lahoratorie.t  an- 
nounce the  shorter  name  of  "C.  F.  Burgess  Laboratories."  The 
new  name  implies  no  change  in  management  or  ownership. 
C.  F.  Burgess  will  continue  as  President,  with  offices  at  Madi- 
son. Wis. 

The  Bard  Hiieh  ronipreMNion  Hint;  Co.  has  moved  its  offices 
from   the  Masonic  Temple  to  .'iOT  South  Main  St.,   Rockford,   111. 

The  McC'ombH  Knsrineerine  Co.,  Cameron,  Tex.,  would  like 
to  receive  catalogs  and  quotations  on  automatic  devices  for 
discharging  sewage  from  the  dosing  chamber  to  the  filter 
beds   in   disposal   plant. 

The  WyckofT  Pipe  &  CreoaotlnK  Co.,  Inc.,  has  removed  its 
offices  from  50  Church  St.  to  the  Forty-Second  St.  Bldg.,  30 
East  40th  St.,  New   York,  N.    Y. 

The  Federal  Bridee  Co.,  Waukesha,  Wis.,  is  the  new  name 
of  the  Modern  Steel  Structural  Co.,  which  has  been  in  business 
for  several  years.  C.  J.  Mcintosh  is  Pres.  and  G.  A.  Haynes 
is  Ch.  Engr. 

To  Bnild  "Rocniac"  Roadw — The  Philadelphia  Quartz  Co., 
121  South  Third  St.,  Philadelphia,  has  undertaken  the  con- 
struction of  broken-scone  roads  with  "Rocmac"  binder.  This 
Is  a  proprietary  compound  composed  of  "silicate  of  soda, 
sugar,  iiowdered  limestone  and  other  ingredients,"  the  exact 
preparation  of  which  is  kept  a  trade  secret.  The  materials 
used  In  construction  are  "Rocmac"  binder,  limestone  dust 
and  crushed  stone.  There  are  two  processes  of  construction, 
by  mixing  the  binder  with  the  angregates,  or  by  applying  the 
binder  as  a  penetration  coating.  The  "Rocmac"  matrix  or 
mortar  used  in  the  penetration  method  is  defined  as  a  special 
solution  thoroughly  mixed  with  limestone  dust  in  the  pro- 
portion of  lit;  gal.  of  solution  to  1  cu.yd.,  enough  water  being 
added  to  give  the  matrix  a  consistency  to  work  uniformly. 
For  the  mixing  method  the  same  matrix  is  used  in  the  same 
proportions  In  rolling  the  surface  is  slightly  sprinkled  to 
facilitate  the  puddling  of  the  matrix.  The  foundation  and 
stone  aggregates  are  the  same  as  specified  for  all  broken 
stone  road  surfaces,  except  that  a  hard  tough  limestone  seems 
io  he  preferred.  The  quantity  of  stone  in  the  usual  propor- 
tions IH  given  as  2  Vi  parts  of  2-ln.  stone  to  1  part  of  lime- 
stone screenings. 

ASIinV    HKNKHVOIIt,    riTlHUI  Ii(i.    M/%SN. 

+  BldH  were  received  Mar  2  bv  th<-  Water  Commls- 
Bloners.  FItchburg.  Mass.,  for  the  coiiHtrurtlon  of  the 
Ashl)py  Reservoir  from:  (A)  E.  \V.  FOLEY  CON- 
TltAf'TINU  CO.,  Erie,  Penn.  (awarded  contract);  (H)  IN- 
ternatloiial  Construction  C'> ,  Boston;  (C)  MasHain  Paving  Co., 
Worcester;  (U)  l>e  Onfro  llroM.,  f.eonilMster ;  (10)  P.  Porlnl. 
Ashland;  (F)  Biirrallv  *  liigerHoll,  Rochester.  N.  Y.;  (U) 
Joseph  Long  *  Co..  Ler.nilnHl.i  ;  (II)  Rumho  *  Parker  Con- 
ntrui'tlon  Co,  lludHon.  .N.  Y.;  (I)  It.  F.  IhidHon,  Melrose;  (J) 
Doollttle  *  Oarliiiid,  Kent.  Ohio;  (K)  Col.-niaii  P.roM.,  Buston; 
(L)  Bruno  *  I'r'tlttl.  BoHlon:  (  M )  F.  B.  ISenHiiiaii  *  Co..  Bul- 
tltnore,  Md.;  (N)  F.  A.  (Imnnilno.  Providence,  it.  I,;  (O)  Ceiie- 
rtellii  ft  Co.,  Mllfoirl;  (P)  R.  II.  Newell  Co.  and  N.  .S,  Brock. 
ITxbrldKe;  (Q)  C.  W.  BInkesIee  *  .Sons,  New  Ihiven.  Ciiiin.; 
(R)  H.  v.  Cumniliigs  Construction  Co.,  Ware;  (S)  Fiiiser, 
P.rMc..  A  Co.,  New  York,  N.  Y.;  (T)  .lohn  Mar.Mli,  .4outhl>r  Idgo. 
The   Item   bids   were  lis   follows: 


COCOirtu^inOC^iOlOUSOOOOOOO       OOOeOWOOCOOOOOOwO 


0p»0  t^U3NM»rt«5«0!000»OrocO<D       QOO  O  CC  C  M  C  C  ^  C  C  —  C  C 


30occcsooeTj«i^cj30u3ou500QO     00"*c  —  >-':oo 
jcoo-^NMcdooc'iMo^oow     ciic'-'odd'-*  —  c^t-ooc 


sgg 


::  a  O  ^  z:  '^  ^  c:  c:  o  ^'i  i-'i  n  cfiM 


n 


:ccoc(30 

c  c     c  c  c 


ooooioaccci.'icoccoowico  ooococcoooccccoo 

to  o  o  i^  *-'i  a  o  <^  ^  ^  ^n  w:  ir:  id  ^':  in  z!  ^  ^-i  Oooo«xoc!».'rcc:ccc5c 

P^-t  Ctoo-^oococjococrc  —  —  —  cox  <NO'-'ooC'-'Mc^ci-':;occc 

oooo'-':oooc'-'^cc^':i-'5cc^<NO  ooc:rcoc»ooooc>-'^c:cc 

ocox:co^•x^*c:  —  •■'^t^CiCt^c:— -o  oocot^i--c^o».icc;c^coc! 

O  -icoddoiNTfidbd^NCM  —  odes  cioi^dod^csi-'ccccoo 

OQOCL'tOOCOCCCCCOOSiCi-'?  OOOMOOOiCi-iOOOOOO 

ooocr^c».'3C'0;2t.':cc;c>-':ic^^N  ooi^oooowr-oocoooc 

^  o dd <-*d^N i-*: coo^row  —  •-*ooos  oo'-'O'-"-'— ''-'^cdoodd 

ooo  1-H  c;           c  c!  occ 

'-to  "5                                           O              (N  O  O 

OOOOOOOXGOiOO^Oi-Ti.'SUiLTTfCO  OOifl-^LOtCL-tir^oooOOOC 

2  icddi-^o^N-^fodd  —  —  —  ^  —  cot^  x»--^ccoO""  —  coodod 

«       C  —                                        ,^             ^^o 

CCOO  UQOOO'OiCCCOOCrCi.'^C  COOTt.cC-':l-•?^':^oOOOOO 

CCCX    fOOOCJ-^-^Ci-^CC^CC:'-'^  OC;OCCOI--'r]<MOO-<1'000 

CCOCCC'-'iCCOOOOOCCCMOC:  OCCMCCCCCCOiCOOQ 

—  cc:c»-':cc'fNO;oo^'OOeccc.  0--0  cooiooocou^oorccoo 

^    CCC  —  CO-^WOOCOrCi-^CwOX  XCCONC^  —  MMCCrCOCO 


OOOOOOCJCCOCC^OtOOWiCO       OCO  "'ur^  lO  t 


rot 


^CCOL-^OCO 


■JOOC 
tCCC 

3000000000000  00--00      coogjoooccocoooo 


300-*oooco»f:coooc;oi-':o      cot 


s? 


OCCCCOM 


OCO  —  0^!N«0--'C  — (N  — -H^CCC^       t-COCCC'-'OlC^OO!: 


OCO 

coo 
cco 


coc 


5000CCCCOQOCO<-'0       00^'3»0»Ou^iOCOCOOCOC 


ocooo»i^»-'3CC(N»f:cci-';cii 


;or*r*X(NO*-':-r'< 


3t^t-CJ^'5  000i        lOOC 


ooo»ooooo»coox 


8288§ 


cco 
«♦— 

oo 
oo 


;ooooc^-,coooccc-^coco»i 


OOOOOOO  — —"OOOCOO 


:0  0!MO»OOOOCCCCCO 


C««OOOOOOOOQOOON'*Q 

cr-o^o*rtor-o»-ooooxooo     t^ooococoowmoo 
cdc-^coMoodoc*^  — oodos      <OO^COO^^NOOC 


o  t^     cco 


SCOOLlOQb-I^OQQCCCMOO       00"^-*iOiCOOOOOO 

5or- >-':t--L':o-f^i-':  cot-coo— 'O     lOot-or-N  —  icooocc 

5CCCC  —  -^OOC'-r^-'  —  —  OOr^       XOOCO  —  —  —  NCOO 


ooc 

coc 
ooc 


=  5  =  ^i?5ii55ccoooooxc20 


jcoooor^cicc: 


^  cccoo^o»rccooo  —  CO— 'COX     t^  tit  CO-*  —  cc  —  COCCCC 


Ci^O'COOtrJCCOU^OiOONOO       COCMOiCOOCOOC 
OrCOh-(--*.';t-ii^cC5rt-iCh-»:?0— '(N       iOOOC^iOiCOi-lOO?^ 

ccco^Moooo^^d-^oob-     odwcooo  —  —  opo 


sss 


(O  — -hC 


52 

CO 


cooo  —  —  c-i^oco  —  —  o  —  C3o>     ocooooddodc 
»o  5  o  c 


c  — do-"  — odo-"--  — ->ddooo     t»d<NC-"  — o-<  — cgc 


sss 


V  3  i  Mc:  _,  > 


SSQ4-^Mx?iA£^^4An^^i~   uiSt:i«^Snl.'2»^§lc^£  w 


April   S,    i;»15 


K  N  (i  1  .\  !•;  !■;  If  I  N'  (;    n  kws 


175 


Coimstlr^ctioini  Me^^s 


♦  PonofoM    wi'iU 


iiM,.i  In   i;\.:i.\i:i;i;i\i!   \i:\v: 


f'AI'ITALS. 


iiiiiiliiiiiiiiiiiiitiiiiiiiiriim 


AN   IMHi:  \>.i:   IN    I'll* 


>i:i)  III  il.i>iN( 


UotuiDM    fioin    hulliHiiK    lii.s|>i-i'lnrM    In    :;  I    cIIIi'm    nf  1 1»>    l':iiHt- 
«rii    SliitoH    sliow     an     InriiMiMO     In    tho    i-i>nl<'niiiliiti-il     liullilltiK 

oiuTiitlonst  In  M.'ii'cli  of  IIiIh  v<>iir  ri>niimic<l  wllli  tlir  Hiinic 
month  lu»l  your.     Wlillt-   the  Kiiln  U  Hnmll  tho   proKiuHslvo   Ini- 

f)io\»>nuMit  whioli  ban  oontlnunl  Hlncf  tho  IliHt  of  tho  your  1h 
ilnhlv  .MiitlHfiiotoiy,  In  tho  Miiino  cltloM  tho  Ihreo  nionUiH 
bulhlliiK  oiu<iutlon«  nhinv  t\   Kuln   of  $7.(100.000. 

Tho  Ontrnl  Stntos  show  ,i    falling  nfT  of  »3. 000,000  In    Maioh 

Init   this   1»  lo.s.M   than   tho   jiroportlonatr    Io.ms   of   tho  fliHt    throe 

nionth.s,  which  was  ir>';.  In  tho  South  tho  ofToot  of  low  priood 
cotton  is  ivlilenl  but  In  tho  Wostorn  Statos  an  iMiprovornonl 
cuinparoil  with  last  month  Is  apparent. 

EASTKHN  ST.VTKH 
Month  of  Mnrch  I'init  Tlin-o  Mont  lis  of  Your 

UM5                   1014                   1915  1914 

Albnnv.  N.  Y                                  $342..S.'.5          $947.9(X)          $900,200  $1,297,015 

ni«ltimon<,  Md 1..551.311             079.707         .•1,022. 8.rt  I, .570, .300 

BrulKopoM .  Conn .5(1.'. IHI             (i,s5.O01             .S37.7.tO  907.03,S 

BufTnlo.  N.  Y !v3(i.(MK)             OOO.IKM)          1,5IS,(MK)  1,,591,(K)0 

Eliiaboth,  N.  J 90., ".OS             112. .579             21.S.(K)0  183,001 

Hnrlford,  Conn 730,337             481, .345          1,027.202  837,.397 

llobokon,  N.J 42..M10               12,2.85             .374,190  2.53.849 

Jcrwy  Citv,  N.  J 512,910            3.S3.744            909,870  790,545 

Ncwnrk,  l5.  J 013,392             321.240          1,938,491  1,922,387 

Now  Bodford,  Mas.s ,5,87,777             403.510             750,202  944,299 

Now  Hnven,  Conn 825,470             425„3.80          1,0.32,480  981,4i)-J 

New  York,  N.  Y. 

Hronx    2..5.50,825          1,0.37,.325         7,172,175  4.1.50,1.55 

Hr.H)klyn 3,919,055         3,441,285         0,.S28,.30O  8,9.59,2.50 

Miinlmttan 4,1.34,025         0,108,-575       10,947,025  11,410,900 

Quwns 1,792,475         2,231,900         3,933,401  3,822,877 

Patorson,  N.  J 7l>.973             100,347             208,085  195,006 

Philadelphia,  Penn 5,.3S8,205         .5,179,0.30         8.873,800  8,221,920 

PittaburRh,  Pcnn 1,000,997             95.8,010          1,081,102  4,140,221 

Reading,  Ponn 10-1,3,50            171,050            272,525  681,775 

Scranton,  Ponn 110,974               4,8,808             197,744  215,402 

SprinKficld,  Ma-os 570,.5.58             498,968          1,529,358  954,2.53 

S%Tacusc,  N.  Y' -  519,.533             10.5,960             899,631  220,705 

I'tioa,  N.  Y' i   94,8.55              37,735            1.50,430  100,385 

•Worccstor,  Maas 338.705            .300,5-10            497,836  941,544 

Totab $20,900,982     $25,7.52,470     $01,354,906  $54,401,173 

CEXTnAL  STATES 

Month  of  March  First  Three  Months  of  Y'ear 

1915                   1914                   1915  1914 

Akron,  Ohio $375. 0.50           $240,035          $520,345  $.582,715 

Canton,  Ohio IMI.2.50             130,.5.50             259,975  18.5,020 

Chirauo,  III 7.403.7.50         8,111.1.50       10,433,150  17,035,950 

Cincinnati,  Ohio 1.350.124            863,810         1,307,119  1,761,235 

Cleveland,  Ohio 4,022.035         4,070,2.55         6,872,040  6,700,885 

Columbus,  Ohio 519.200             005,005             757,050  1,070,0.50 

Dcs  Moines,  Iowa 110.305             275,7.50             236,760  440,450 

Detroit,  Mich 2.038.020         2,.30()..3.55         5,006,515  7,957,465 

Duluth,  Minn 1.59,128             20.3..541             338,930  648,.521 

Evans\-ille.  Ind 402.327             107.015             5.56,812  337,107 

Grand  Rapids,  Mich 260,429         ..230,2.53            444,801  1,662,-588 

Indianapolis,  Ind ^'89,a49            782,.384         1,404,006  1,557,664 

Kansas  Citv.  Kan 105,285             101,131             2.56,125  262,126 

Kansas  Citv.  Mo .848. .505          1,510,380         2,132,805  3,4-54,505 

Milwaukee,  Wis 942.021             604,024          1,555,020  1,010,164 

MinneapoUs,  Minn 1.. 372. 530         2,003.015         2.669.125  3,096,425 

Omaha,  Neb 3.32.800            321,165            782,035  722,780 

Peoria,  ni 159,175             408,.560            386,925  626,360 

St.  Louis,  Mo 1.208.878         1,450,034         3,064,613  3.212.239 

St.  Paul,  Minn 822,024          2,343,809         2,318.936  3,229,465 

Toledo,  Ohio 763,2.58            556,928         1,755,162  1,.398,222 

Younjtstown,  Ohio 206,005             148,295             3.59,.505  302,402 

Totals $25,217,358     $28,575,834     $10,538,960  $58,827,028 

SOUTHERN  STATES 

Month  of  March  Fir.st  Thr  -o  Months  of  Y.-ar 

1015                   1014                   1915  1914 

Atlanta,  Ga $207,417          $.501,044       $1,013,174  $1,218,000 

Binningham,  Ala 1,>1.5.55            230. .595            303.443  703,280 

Chattanooga,  Tenn 40,805            111,410            103.117  275,505 

Dallas,  Tex 147,090            807,213            011,880  1,789,183 

Loui3\ille,  Kv 518,100             001,.525         1,078.740  1,128,665 

Memphis,  Tenn 345,7.85            37O..30O            .549,473  1,007,145 

New  Orleans,  La 194.385            2.30,009            438,707  639,4M 

Norfolk.  Va 180,694             440.845             473,288  644,445 

Richmond,  Va 284,826             ,5.39.848             703,850  1,000,1 19 

Tampa,  Fla 95,335               88,030             199,250  348,945 

Wasnington,  D.  C 714,826          1,.544,778         2,075,987  2,799,779 

Totals $2,944,478       $.5..599.407       $7,010,009  $11..5.54..520 

WE.STERN  STATES 
Month  of  March  First  Three  Months  of  Y'ear 


II   Mi.W    \  t  > 

+  VlrKlnln— Norfolk   \-    \V.-«l.-rn    IJy.      I'ATTKIiSON.   MOICAN 
*  <■<).,  NN-w   Yolk.  N.    V  ,  has  Im-oii  awarded  the  <-«nlra<l    by  thiH 
iniiuiiy   for  ronHtrnclliiK  a  railway  from    ISiirkevlllo  to   I'ainp- 


<'iiinpaliv   for  roiiHtrncI 
lln,  Va..  about    30  nillei 


Denver,  Colo    

Oakland,  Calif 

Salt  I-ake  City.  Itah.    . 

Spokane,  Wash 

Tacoma,  Wash 

1915 
$181.1.30 
500.373 
200..385 
102.060 
102.4.50 

1914 
$311,010 
500.201 
307.150 
80.335 
137.968 

1915 
$.523,835 
1,045..3.57 
442.740 
216.370 
308.799 

1914 
$747,1.33 
1,21.5,(X)6 
541,600 
144..505 
414.793 

Totata 

*  Not  included  in  totals. 

$1,185,998 

$1.412,.354 

$2..537.101 

$3,003,037 

\\>«t  VIrKlnlii — WoMlern  M;iryland  U.Il. — -.SurvcyM  h.'iVfc 
boon  (-(iniplotod  and  work  will  soon  bi-  Htarti-d  by  this  ootnpany 
for  the  oxtonslon  of  Its  line  from  HolinKton  to  Knlrmont, 
\V.    Va. 

if  WoNt  Vlrtcliiin — WIlllainHport,  NchhIo  &  MurtlnsburK  R.H. 
This  {'onipany  has  awarded  the  oontract  for  part  of  ItH  pro- 
poHc.l  i-xti'iislon  from  tho  Potoin  i<-  Ulvor  to  MartlriHbiirK,  to 
CLAIHOUNK,  .lOlLWSTON  &  CO.,  (larrett  Hld»,'-.   Haltlmore,  Mrl. 

.\»rlh  Carolina — Catawba  Falls  Uy. — According  to  prosH 
roports  this  company  pl.uis  to  coiiHtruct  a  iiarrow-K  iKO  lall- 
way  to  <-()nno<t  Old  Fort  and  Catawba  Falls  with  the  timber 
lands,  a  distaiK-o  of  about  0  Vi    niilos. 

S<Mith  Cnrollnn — .Savannah,  I'lodmont  &  Western  Tiy. — This 
company  has  been  Incorporated  to  construct  .a  railway  froni 
AujfUHta  to  Greenwood,  .S.  (;..  about  SO  miles.  J.  I'eyton  Clark, 
Kn^r.,   43  Cedar  St.,  New  York,  N.   Y.,   is  Interested. 

Florl«!n — DowllnK-.Shands  l^umber  Co. — This  company  Is 
having  surveys  made  for  the  extens  on  of  Its  line  from  flrc-en 
Cove  .Springs  to  .Starke.  Fla.,  about  ei^jht  miles.  J.  K.  Brock. 
Green   Cove   Sprinprs,   Is   Enj?r. 

Florida — Export  Phosphate  Hy.  &  Terminal  Co. — Surveys 
are  being  made  by  this  company  for  the  construction  of  Its 
proposed  railway  from  Tampa,  Fla.,  Into  Polk  Couuiy.  H.  Ij. 
Pierce.   Tampa,   is  Pres. 

.\lahninn — Ilcnderson-Walts  I.,umber  Co. — Plans  are  being 
prepared  by  this  company,  according  to  press  reports,  for  the 
construction  of  a  railway  from  Tuscaloosa  to  its  timber  lands 
in  Tuscaloosa  County,  Ala.,  about   15   miles. 

Kentucky — .Southern  R.v. — I'lans  are  being  considered  by 
this  company  for  the  extension  of  its  line  from  Corydon  to 
Palmyra,   about   seven   miles. 

Indiana — New  Y'ork  Central  R.R. — Plans  are  being  made 
by  this  company  for  the  construction  of  extensive  railro.-id 
yards  at  Miller,  Ind.  These  yards  will  have  accommodations 
for  35,000   car.-*. 

AVlHcouNin — Hillsboro  &  Northeastern  R.R. — This  company 
has  applied  to  the  State  Railroad  Commission  for  permission 
to  construct  an  extension  from  Hillsboro  to  Richland  Center. 
W'is.,  about  28  miles.     W.  H.  Cash,  I.,isbon,  Wis.,   is  Pres. 

+Callfornla- — Minkler  .Southern  Rv. — This  company,  a  sub- 
sidiary of  the  Atchison.  Topeka  <Si  Santa  Ff'  system,  has 
awarded  a  contract  to  the  J.  -T-  SMITH  CONTRACTING  CO.. 
Kansas  City.  Mo.,  for  the  extension  of  its  line  from  Exeter 
to  Lindsay,   about  seven   miles. 

Canada — A  resolution  has  been  introduced  into  the  Legis- 
lature authorizing  the  Minister  of  Railways  to  construct,  lease 
or  acquire  any  railway  or  railway  work  in  Quebec,  New- 
Brunswick,  Nova  Scotia  and  Prince  Edward  Island,  not  over 
200  miles  long,  to  form  part  of  the  government  railway- 
system. 

New  Brun.swiok — L.  Connors,  Blacks  Harbour,  N.  B.,  and  H. 
J.  Taylor  are  interested  in  the  construction  of  a  railway  from 
Pennfleld  to  Beaver  Harbor.  L'Etang  and  Blacks  Harbour, 
about  eight  miles. 

+All>erta — Bassons-Coronation  Ry. — According  to  press 
reports  this  company  has  awarded  the  contract  to  GRANT. 
SMITH  &  McDonnell,  for  the  construction  of  Its  proposed 
110-mile  railway  from  Calgary,  Alta. 

ELECTRIC  RAIL, AV AYS 

Pawtiioket,  K.  I. — The  Paivtucket  St.  Ry.  Co.  has  applied 
for  a  franchise  to  lay  rails  on  Broad  St.  over  the  abandoned 
roadbed  of  the  New  Haven  R.R.  and  relocate  its  line  on  Dexter 
and  Barton  .St.     H.   W.   Sanborn,   Providence,   is   Ch.   Engr. 

.Vyer,  MaxH. — The  Lowell  &  Fitchburg  St.  Ry.  Co.  contem- 
plates the  extension  of  its  line  on  Main  St.  to  connect  with 
the  Shirley-Ayer  line  of  the  Fitchburg  &  Leominster  St.  Ry. 
L.   H.   Gushing,  Ayer,   is   Gen.  Supt.   and   Pur.   Agt. 

Camden,  N.  J. — The  Public  Service  Ry.  Co.  has  been  granted 
permission  to  construct  an  electric  railway  from  Camden  to 
Haddon  Heights.      R.   E.  Danforth.  Neivark,   is  Gen.   Mgr. 

Orange,  N.  J. — The  Board  of  Public  Utility  Commissioners 
has  granted  permission  to  the  Public  Service  Ry.  Co.  tg  ex- 
tend its  lines  on  Broad.  Parkhurst  and  Scotland  St.  R.  E. 
Danforth,  Newark,  is  Gen.  Mgr. 

AVayneHburK,  Penn. — The  "Waynesburg  &  Blacksville  St.  Ry. 
Co.  plans  to  start  work  soon  on  the  completion  of  its  electric 
railway   from   Waynesburg.   Penn.,   to   Blacksville,  W.   Va. 

nnltlmore,   Md Plans   are    being   considered    by   the   United 

Rys.   &   Electric  Co.  for  the  extension   of   its  line   on   Columbia 
Ave.  to  Lansdowne.     Mason  D.  Pratt.  Baltimore,  is  Ch.  Engr. 

PeterHburp,  A'a. — The  Petersburg  &  Appomattox  Ry.  Co. 
is  making  surveys  for  the  constru<tioii  of  its  proposed  elec- 
tric railway  from  Petersburg  to  City  Point.  T.  M.  Wortham. 
Petersburg,-,   is   Pres. 

Glennville,  Gn. — The  East  Georgia  Ry.  Co.  has  been  incor- 
porated to  construct  an  electric  railway  from  Glennville  to 
AdabelU'  w-ith  a  branch  line  from  Hagan  to  Claxton.  The 
incorporators  are  Henry  P.  Talmadge.  William  R.  Still-well.  .1 
K.  Mclver  and  J.  F.  Minis,  all  of  Savannah. 
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LonlsTiiie,  Ky. — The  Board  of  Public  Works  has  granted 
a  franchise  to  the  Louisville  Ry.  Co.  to  extend  its  line  on  West 
Chestnut  St.  to  Shawnee  Park.  W.  H.  McClure,  Louisville,  is 
Pur.  Afft. 

Cleveland,  Ohio — The  Cleveland  Electric  Ry.  Co.  contem- 
plates the  construction  of  an  extension  to  its  Payne  Ave. 
line.     George  L.  Radcliffe.   Cleveland,  is  Gen.  Mgr. 

Ft.  Wayne,  Ind. — The  Ft.  Wayne  &  Northern  Indiana  Trac- 
tion Co.  is  making  preliminary  arrangements  for  the  exten- 
sion of  its  Le"wis  Street  line  to  the  eastern  city  limits.  Samuel 
W.  Greenland  is  Gen.   Mgr.   and  Pur.  Agt. 

Galena,  III. — Surveys  will  soon  be  started  for  the  construc- 
tion of  an  electric  railway  from  Galena  to  Freeport.  F.  J. 
Meller  is  Secy,  of  the  Galena   Commercial  Club. 

Kankakee,  III. — The  Kankakee  &  Urbana  Traction  Co.  is 
preparing  plans  for  the  extension  of  its  line  in  a  northerly 
direction  from  Kankakee.  William  J.  Laffell,  Urbana,  is  Gen. 
Mgr.  and  Pur.  Agt. 

Kevranee.  111. — The  Kewanee  &  Eastern,  Electric  Ry.  Co.  is 
making  surveys  and  securing  the  right-of-way  for  its  pro- 
posed electric  railway  in  Kewanee.  C.  G,  Lampman  is  inter- 
ested, 

Faribault,  .Minn. — The  Southern  Minnesota  Traction  Co, 
will  soon  start  work  on  the  construction  of  its  proposi-d  elec- 
tric railway  from  Faribault  to  Waseca.  H.  C.  Theopold,  Fari- 
bault,   is   interested. 

Minneapolis,  Minn. — Plans  are  being  prepared  by  the  Elec- 
tric Short  Line  R.R.  Co.  for  the  extension  of  its  line  from 
Minneapolis  to  Faribault  and  Shakopee,  John  Westerdahl, 
Minneapolis,   is  Ch,   Engr. 

Minneapolis,  Minn. — Frederick  W,  Cappelen,  City  Engr,, 
has  announced  that  the  project  to  construct  a  municipal  elec- 
tric  railway   has   been   abandoned   for   the    present. 

•fBonner  Springs,  Kan. — The  Kansas  City  Kaw  Valley  & 
Western  Ry.  Co.  has  awarded  a  contract  to  S.  DOLM.\N  SONS, 
Topeka,  for  grading  the  roadbed  for  its  proposed  electric  rail- 
way from  Bonner  Springs  to  Lawrence,  about  20  miles. 

Oklahoma  City,  Okla. — According  to  press  reports,  the 
Oklahoma  City  Interurban  Ry.  Co.  will  extend  its  line  from 
Oklahoma   City   to   Edmund. 

Fresno,  Calif. — The  Fresno  Interurban  Ry.  Co.  is  preparing 
plans  for   the  extension  of  its  line  to  Las  Palmas  and  Clovis. 

Riverside,  Calif. — The  City  Council  has  granted  a  franchise 
to  the  Pacific  Electric  Ry.  Co.  to  construct  an  electric  railway 
on  Market  St.  from  Magnolia  Ave.  to  connect  with  the  River- 
side, Rialto  &  Pacific  Ry,  in  Riverside.  J.  McMillan,  Los 
Angeles,   is  Gen.   Mgr. 

Vnllejo,  Calif. — The  Vallejo-Benicia  Electric  Co.  announces 
that  the  proposition  to  construct  an  electric  railway  from  Val- 
lejo  to  Benicia  has  been  abandoned  on  account  of  financial 
conditions.     J.  J.  Henry  is  Pres. 

Monrton,  N.  B. — Plans  are  being  considered  by  the  Moncton 
Tramways,  Electric  &  Gas  Co.,  Ltd.,  for  the  extension  of  its 
electric  railway  from  Moncton  to  Fox  Creek  about  four  miles. 
A.  A.  Armstrong,  Farmers  Bank  Bldg,,  I'ittsburgh,  Penn..  is 
Gen.  Pur.  Agt, 

LIGHT,  HK.\T  AXD  POWER 

Reading;,  .Mans. — It  is  reported  that  the  town  has  appro- 
priated $4000  for  extending  and  Improving  tha  municipal  elec- 
tric-light plant.  Arthur  G,  Sias,  179  Main  St„  is  Mgr.  and 
Supt. 

Windsor  Locks,  Conn. — The  Northern  Connecticut  Light  & 
Power  Co.  has  applied  for  permission  to  increase  its  capital 
stock  from  $500,000  to  $1,000,000,  the  proceeds  of  which  will 
be  used  for  extensions  and  improvements. 

BnlTalo,    N.     Y -The     Shoellkopf,     Hartford  &     Hanna     Co., 

manufacturer   of  aniline   dyes  and   colors,   will  build  a   45x67- 

ft,   extension   to   the   engine    room    of   its   plant  at   Abbott   Rd. 
and  the  Buffalo  Creek   R.R. 

La  FarRevllle,  IS".  Y. — The  Village  Board  has  granted  a  fran- 
chise to  the  Hydro-Electric  Power  Co.,  Theresa,  N.  Y„  to  ex- 
tend Its  transmission  lines  to  supply  electrical  service  to  the 
village,     F,  L,  Santway,  Theresa,  is  I'res,  and  Mgr, 

!Vew  York,  N.  Y. —  (Borough  of  Bronx)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  Apr.  12,  by  C.  B.  J.  Snyder.  Supt, 
of  School  Bldgs.,  Park  Ave,  and  59th  St.,  Borough  of  Manhat- 
tan, for  installing  heating  and  ventilating  apparatu.s  and 
temperature  regulation  in  addition  to  Public  School  12,  Frisby 
Ave.,  between  Benson  Ave,  and  Overing  St.,  Borough  of  lironx. 

+  Nen  York,  X.  Y. —  (Borough  of  Bronx)  — (OtllciaD  — Bids 
were  received  Apr.  5  by  C.  B.  J.  Snyder,  Supt.  of  School  Itldgs., 
for  Installing  heating  and  ventilating  apparatu.s  in  new  I'ul)llc 
School  55,  St.  Paul's  PI.,  between  Park  and  Washington  .Vve., 
Borough  of  Bronx,  from:  William  J.  Olvany,  $71,B30;  Wells  & 
Newton,  $B7,7»7;  Blake  &  Williams,  $68,(l4fl;  Rai.sler  Heating 
Co.,  $75,57t!;  LESLIE  &  TRACY,  INC,  220  West  42d  St.,  New 
York,  $65,670  (awarded  contract);  James  Curran  Mfg.  Co., 
.«67,5H0:  K.  Rutzler  Co.,  $72,247;  D.  J.  Rice,  $6!(.!i53.  The  only 
bid  for  Installing  temr)eraturc  regulation  in  new  ['iil)llc  School 
55   was   that   of   th<'  .Johnson   Service   Co.,   $449S.      Noted   Apr.    1, 

Xrw  York,  N,  Y. —  (Borough  of  Manhattan)  —  (Oindal)  — 
Bids  will  be  received  until  10:30  a.m.,  Apr  22,  by  the  Hoard 
of  Health  of  the  Department  of  Health,  Centre  and  Walker  St., 
Borough  of  Manhattan,  for  the  plumbing  and  gas  llttlng  and 
steam  heating  for  a  medical  staff  house-  and  nurses'  home  on 
the  grounds  of  the  Wlllard  Parker  Hospital,  fool  of  East  t6th 
Ht„  P.orcugh  of  .Maiihuttaii.  S.  S.  (iolclwater,  M.  D.,  Is  Pres, 
Bd.    of   Heulth. 

+  N>w  York,  N.  V, —  (Borough  of  Manhattan)  —  Bids  were 
received  A|ir  2  by  the  Boarel  of  Trustees,  Bellevue  and  Allied 
llospltuls,  for  lighting  fixtures  In  Pnvlllcms  "I"  and  "K"  of 
the  new  Bellevue  Hc,«|.ltal  from:  INTKltNATK  )N.\L  (JAS  & 
KTXTITRE  CO.,  17K  (iranci  St..  New  York,  »;i;s-.':i  (uwarded  c-on- 
tract):  K.  Hchropder  Lamp  Works,  $7IMS;  Wuhl.-  Phillips,  $X3!l!»; 
Rocser  Hummer  Co.,   $B»73;    K.   Nleblltig.   $9i;i,'i       Noted   Mar.   25. 


Riverhead,  N.  Y. — The  Riverhead  Electric  Light  Co.  is  build- 
ing a  brick  power  house,  in  which  will  be  installed  a  140-kw, 
two-phase  2300-volt  generating  unit,  directly  connected.  F. 
Carl   Hallett   is   Mgr.   and   Supt. 

Troy,  >'.  Y. — The  Troy  Gas  Co.  has  purchased  the  property 
of  the  Kemp  &  Carr  Chain  Works  on  Smith  Ave.,  Troy,  The 
ground  measures  240x300  ft,,  and  the  gas  company  plans  to 
build  a  gas  holder  with  a  capacity  of  2,000,000  cu,ft.  The 
estimated  cost  is   $100,000, 

rtica,  N.  Y. — It  is  reported  that  Yonge  &  Ames,  Arch.,  is 
receiving  bids  for  the  construction  of  a  brick  and  tile  31x70- 
ft.    boiler   house   for   St.   Luke's   Hospital. 

Park  Ridge,  N.  J. — It  is  reported  that  the  Board  of  Light 
Commissioners  will  soon  purchase,  for  the  municipal  electric- 
light  plant,  one  gas  or  oil  engine,  and  a  friction-driven  pulley 
for  running  the  alternator  from  two  different  prime  movers; 
also  some  wiring  supplies  and  small  apparatus.  E.  Vernon 
Smith  is  Supt.  of  the  plant. 

Roosevelt,  N.  J. — It  is  reported  that  the  Public  Service  Elec- 
tric Co.  is  having  plans  prepared  for  an  addition  to  its  sub- 
station at  Roosevelt. 

Erie.  Penn. — The  Erie  Lighting  Co.  is  building  a  33,000- 
volt,  three-phase,  60-cycle  transmission  line  from  Erie  to 
Corry,  to  supply  electricity  to  Waterford,  Union  City,  Corry 
and  "vicinity.  A  substation  will  be  built  in  each  of  these 
towns.  Fred  B.  Hofft,  Erie,  is  Vice-Pres,  and  Mgr,  of  the  Erie 
Lighting  Co. 

Hillsdale,  Penn. — It  is  reported  that  the  Pittsburgh  Coal 
Co.,  Pittsburgh,  is  having  plans  prepared  for  a  two-story 
power  house   to  be  built  at  Hillsdale. 

Spencer,  X.  C — The  city  is  preparing  to  install  a  municipal 
electric-lighting  system.  Energy  for  operating  the  plant  will 
be  secured  from  the  Southern  Power  Co.,  Charlotte. 

Shelbyville,  Tenn. — The  plant  of  the  Duck  River  Power  Co. 
at  Shelbyville  was  recently  damaged  by  fire  at  a  loss  of  about 
$15,000.  The  property  was  lately  purchased  by  the  Tennessee 
Ry.,  Light  &  Power  Co.,  Chattanooga.     Noted  Feb.  IS. 

Trimble,  Tenn. — It  is  reported  that  the  establishment  of  a 
municipal  electric-light  plant  at  Trimble  is  under  consider- 
ation.    J.  W.   Dulin  is  interested. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  Apr.  9, 
by  the  Commissioner  of  Purchases  and  Supplies,  511  City 
Hall,  for  switchboard  apparatus  and  electrically  operated  high 
tension  oil  switches  for  substation  for  the  municipal  electric- 
light  department.  F,  ^V.  Ballard,  1443  East  Third  St„  is  Comr, 
of  Light  Dept.     Thomas  L.  Sidlo  is  Dir.  of  Pub.  Ser. 

Newark,  Ohio — Press  reports  state  that  the  Ohio  Light  & 
Power  Co.,  will  begin  construction  work  about  Apr,  15  on  a 
high-tension  power  line  between  Newark  and  Thornville,  to 
supply  electrical  service  to  the  latter  village  and  intermediate 
points  along  the  right-of-way.  The  estimated  cost  of  the 
line  is  $150,000.  H.  L.  Montgomery,  Newark,  is  Gen.  Mgr,  of 
the  Ohio  Light  &  Power  Co, 

St.  Marys,  Ohio — It  is  reported  that  the  Village  Council 
has  decided  to  tell  the  municipal  electric-light  plant.  V.  W, 
Buehler   is  Supt,   of  the   plant. 

JelTersonvllle,  Ind. —  (Official) — Bids  will  be  received  until 
4  p.m..  May  1,  by  John  J.  Snyder,  City  Clk.,  for  lighting  the 
streets  and  public  places  of  the  City  of  Jeffersonville, 

Vincennes,  Ind. — The  City  Electric  Lighting  Co.,  controlled 
by  W.  S.  Barstow  &  Co.,  Inc.,  New  York,  N.  Y.,  will  purchase 
two  72xl,S-in.  tubular  boilers,  a  breeching  stack,  4S  in.  by  90 
ft.,  and  60  ornamental  lamp-posts  for  five-lamp  clusters.  Some 
alterations  will  also  be  made  in  the  boiler-room.  Felix  L. 
Cadou,   Vincennes,  is  Mgr. 

Alton,  III. — Press  reports  state  that  the  State  Board  of 
.•\dniinistration  will  shortly  award  contracts  for  the  construc- 
tion of  a  new  power  house  at  the  Alton  Hospital. 

Larchivood,  lona — Bids  will  be  received  until  Apr.  21  by 
W.  F.  Ashton,  Town  Clk.,  for  the  construction  of  an  electric- 
light  plant.  The  work  includes  a  concrete  block  building, 
oil  engine,  generator,  storage  battery,  switchboard  and  a  dis- 
tribution system.  Earle  D.  Jackson,  Capitol  Bank  Bldg,,  St. 
Paul,   Minn.,    is   Engr.      Noted   Nov.   12   and   Feb.   11. 

Lorlmor,  Iowa — J.  F.  Smith,  who  recently  secured  a  franch 
ise  from  the  town,  is  installing  an  electric-light  and  power 
plant. 

Marshalltown,  Iowa — It  is  reported  that  the  Iowa  Ry.  & 
Light  Co.  has  appropriated  $25,000  for  improving  and  ex- 
tending its  svstem  in  Marshalltown.  Charles  Munson  is  local 
.Mgr.      Noted    May    14,    1914. 

South  Slou-ic  City,  Neb. — Bids  will  be  received  until  noon, 
Apr.  10.  by  ().  Stamm,  City  Clk.,  for  the  construction  of  an 
electric-light   plant. 

Cboutenu.  Mont. — The  Montana  Power  Co,,  Butte,  has  taken 
over  the  electric-light  plant  of  Chouteau,  and  will  operate  It 
as  one  of  its  properties.  .Vs  soon  as  weather  conditions  per- 
mit, a  transmission  line  will  be  built  from  the  branch  in  Sun 
River  Carton.  The  line  will  be  12  miles  long.  F.  M.  Kerr. 
Butte,    is  fien.   Supt.   of   the   Montana   Power  Co. 

Floresvlllc,  Tex. — The  City  Council  has  granted  a  franchise 
to  B.  J.  Carrlco  and  associates.  Ft.  Worth,  to  install  and  oper- 
ate an  electric-light  plant  at  Kloresvllle.  The  company  will 
be  known  as  the  Kloresvllle  Light  &  Power  Co.,  and  will  at 
once  e<|ulp  a  plant  at  an  estimated  cost   of  $13,000. 

Haskell.  Tcs. — The  Haskell  Light  &  Ice  Co.  has  been  or- 
ganized with  a  capital  stock  of  $20,000  for  the  purpose  of  con- 
structing and  operating  an  electric-light  plant  and  Ice  factory. 
Morgan  Jones  Is  Interested. 

Mnypearl,  Tex. —  It  Is  rejiorted  that  the  Texas  Power  & 
Light  (^o.,  nalla.i,  is  considering  the  installation  of  an  elec- 
trlc-llght  plant  in  Mayiiearl.  A  transmission  line  will  be  built 
from  the  plant  at  Dallas.  F,  R,  Slater,  Dallas,  is  Gen,  Supt, 
of   the   Texas   Power   .«i   I,lght   Co, 

Spiro,  Okla.  At  a  recent  election,  the  citizens  of  Splro 
votecl  In  favor  of  Lx.xulng  $10,000  In  bonds  to  establish  a  natural 
gas  system  In  .Splio.  The  svstem  will  form  a  unit  of  the  pipe 
line  to  be  built  from  the  f-e  Kloro  County  gas  fields  to  Ft 
Smith,  Ark.,  where  the  operators  have  a  c-ontrnct  to  furnish 
KMs  to  thi>  Ft.  Smith    Light  *  Traction  Co, 
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Walm,  I'tah  The  MIk  S|>rlnKii  rClpctrlo  Co.,  Kniintaln  Orociii, 
rtiih.  liiiN  ii|i|illoil  lu  (h«  Town  Coiiiioll  ror  it  fi  iiiicIiIno  (o 
(<i|Ul|i  itiul  o|ii'i'ut(<  nn  oU<cttic-llKht  plant  In  WuIkh.  John  A. 
Ilolniitn,  Fountain  Ui'vrn,  In  I'ii'h.  of  thi<  IIIk  SiirlnKN  Klootric 
Co. 

I'M-nrott.  Arlii. — Th<<  Arizona  I'owpr  Co.  liiiH  iim-i'IvoiI  piT- 
nilMNlon  from  tli«  Ailr.iiiia  Cm  point  Ion  CoinnilHHlcm  to  h<'II 
JL'fiO. 11(1(1  In  Htotk.  thf  piiu<MmIi(  of  which  will  In'  iiHi-il  for  tin- 
coiiMli  (ii'lion  of  a  lTr>(t-hp.  powi-r  plant  ami  'Jd.lillil  fl.  of  lliini«. 
Work  will  lit'  Ix'Kiin  In  April,  anil  ciinipli'toil  III  12  montliH. 
M     V     WiilMon    IM    .Mki     of   till'    Arlxona    I'ow.'r   Co. 

I.ODK  llrnfh,  Cnlir.  Tin-  I.oiik  Hcai'li  CoiiHollilatod  OnR  Co. 
liaH  a|>pll<'<l  to  the  SImIi<  Kallroail  CoiiiiiiIhhIoii  for  pornilHHion 
to  Inmiic  $111(1.(1(1(1  111  hoiiiLs.  of  which  tin'  proo'cilH  of  JSII.IHIO 
will  hi'  ii.Mcil  to  cNli'iiil  thi'  iiialiiM  anil  llni'N,  anil  $:>n.(lilii  for 
linproM'incntH    to    the    plant. 

if I'nHntlcnn,  Cnllf.  .\  contract  for  tho  contitnirtlon  of  a 
coniliill  ."XMli'iii  for  carrvliiK  cloctrlc  wIroH  In  Ti'iracc  ami 
Klovailo  l>rlv»>»  has  h.'on  awanli'il  to  W.  A.  McNALI..Y  &  CO., 
!!•!>  Kast  Colorailo  St..  I'lmaiUMia.  at  $7S!M).  Tho  nanio  coiii- 
panv.  at  $14.S7fi,  wii.m  low  hlilili-r  for  a  roniUilt  Hyntoin  In  Kl 
^lollllo  anil  Klllott  Ave,  Alplni'  and  T'InohurHt  St. 

•ihrlliiiriip.  On«. —  It  \s  roporteil  thnt  hl<l«  will  bo  AHkod 
hv  tht'  Cllv  Council  In  ahout  a  month  for  con.strnctlnK  a  IraiiH- 
ml.i.iloM  line  from  KUKcnIii  Kails  to  Shi'lliiirni',  ami  for  hiilld- 
InK   a   siih.statlon.      Material    will    bo   purchased   by    tho   Council. 

Hrx'iMtokr.  II.  V. —  Itlils  will  bo  rocolvcd  at  once  by  tho 
City  CoiiMcll  for  tho  construction  of  n  power  house,  and  tho 
Installation  of  motors  which  have  already  been  purchased. 
Tho  estimated  cost  of  the  work  Is  $40,000.  Charles  R.  North 
Is  KnKr. 

Wnterlmry.  Conn. — It  Is  reported  thnt  the  City  RnRlneer 
has  lieen  Instructed  to  advertise  for  bids  for  the  construction 
of  a  concrete  brldKo  over  tho  NnuRatuck  River  as  soon  as  the 
plans  are  completed.  Tho  estimated  cost  Is  $80,000.  R.  A. 
Cairns  is  City  Knpr.     Noted  .Ian.  21. 

+l':inin.  X.  Y.^(Omcial) — The  Town  Council  has  awarded 
tho  contract  for  the  construction  of  a  reinforced-roncrete  arch 
over  lUiffalo  Creek  to  KKLI.Y  &  WHEKLER,  150  Park  View 
Ave..  Huffalo.  at  Sf-S.^O.     Noted  Mar.   18. 

\liiliarn  FnllM.  \.  Y. — The  City  EnRlneer  has  been  In- 
structed to  prepare  plans  for  repairlne  the  bridpre  over  the 
hydraulic  canal  in  Second  St.  It  was  oriRlnally  planned  to 
biiild  a  new  bridge  at  this  point,  but  since  the  abolition  of  the 
Second  St.  prade  crossing  is  contemplated,  it  was  deemed  ad- 
vlsihle  to  repair  the  present  bridge  at  this  time.  F.  S.  Park- 
hurst  is  City  Engrr. 

Onneiiro.  N.  Y. —  (Official) — At  an  election  held  Mar.  30,  the 
citizens  of  the  towns  of  Oswego  and  Volney  voted  in  favor  of 
a  bond  issue  for  the  purpose  of  building  a  bridge  ove--  the 
Oswego  River  at  Minotto.  N.  Y.  Plans  for  the  bridge  are  be- 
ing prepared  by  the  Concrete-Steel  Engineering  Co.,  P.nrk  Row 
Bldg..  New  Y'ork.  N.  Y.  It  is  expected  to  begin  work  in  the 
early  summer.     Noted  Dec.   24. 

HlKhtNtonn,  X.  J. —  (Official) — Bids  will  be  received  until 
2:30  p.m..  .A.pr.  13.  by  the  Board  of  Choaer  Freeholders  of 
Mercer  County.  Court  House.  Trenton,  for  repairing  the  stone 
arch  across  Rocky  Brook  at  Main  St.,  Hightstowh.  John  J. 
Power  is  Dir.  Bd.  of  Chosen  Freeholders.     Noted  Mar.  25. 

+Xe««rk.  X.  J. — .\  joint  committee  of  the  Boards  of  Chosen 
Freeholders  of  Hudson  .Tnd  Essex  Counties  has  awarded  the 
contract  for  rebuilding  the  fenders  of  the  Jackson  St.  Bridge 
between  Jackson  St..  Newark,  and  Fourth  St.,  Harrison,  to  the 
STILl^MAN-DELAHANTY'  &  FERRIS  CO.,  1  Exchange  PI., 
Jersey  City.     Noted   Mar.   25. 

Xew  Bninnwlck.  X.  .1.- — Bids  will  be  received  until  Apr.  12 
by  the  Board  of  Chosen  Freeholders  of  Middlesex  County  for 
the  construction  of  concrete  Bridge  No.  .^n  at  Station  94-92  on 
the  Metucben-Perth  Amboy  Rd.,  Woodbridge,  .ind  for  ,i  con- 
crete culvert  at  Benner's  Corner,  Metuchen.  .'Mvin  B.  Fox, 
Perth  Amboy.  is  County  Engr. 

Franklin.  Penn. — Bids  will  be  received  until  1  p.m..  Apr.  13, 
by  the  Board  of  Commissioners  of  Venango  County  for  bridge 
construction  and  repairs.  .Tohn  L.  Shaffer,  J.  T.  Wallace  and 
P.  H.  Culbertson  are  Comrs. 

GettjMbnrg,  Penn. —  (Official) — Bids  will  be  received  until 
10  a.m..  Apr.  27,  by  the  Commissioners  of  Adams  County, 
Gettysburg,  and  the  Controller  of  York  County,  for  the  con- 
struction of  a  reinforced-concrete  arch  over  Beaver  Creek,  on 
the  road  leading  from  East  Berlin  to  Spring  Grove  between 
Adams  and  York  Counties.  George  W.  Baker  is  Clk,  of  Comrs. 
of  .\(lams  County.  F.  S.  Bartenschlager,  York,  is  Controller  of 
York  County, 

Harrislinre.  Penn. — It  is  reported  that  the  State  Highway 
Department  has  asked  the  State  Legislature  to  appropriate 
$175,000  for  the  construction  of  a  bridge  across  the  Susque- 
hanna River  between  Dalmatia,  Northumberland  County  and 
McKee's  Half  Falls.  Snyder  County.  Edward  M.  Bigel'ow  is 
State  Highway  Comr. 

MarcnM  Hook,  Penn. — The  Commissioners  of  Delaware 
County,  Media,  have  had  plans  prepared  for  the  construction 
of  a  reinforced-concrete  bridge  over  Hook  Creek  on  the  Wil- 
mington post  road  at  Marcus  Hook.     Bids  will  soon  be  asked. 

Meadville,  Penn. — The  Supervisors  of  East  Mead  Township 
have  rejected  all  bids  for  the  construction  of  a  concrete 
bridge,  and  the  bridge  will  be  built  bv  the  Township.  J.  P. 
\\  illiams  is  Township  Secy.     Noted  Mar.  11. 

Rpading,  Penn. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Apr.  13.  by  D.  K.  Hoch.  Controller  of  Berks  County,  for 
the  construction  of  a  reinforced-concrete  slab  bridge  over 
Hay  Creek,  at  White  Bear.  Robeson  Township. 

'A'Cambprland,  Md. —  (Official) — Bids  will  be  received  until 
9:30  a.m..  .-Xpr.  12.  bv  the  Mavor  and  Citv  Council  for  the  con- 
struction of  the  Market  St.  Bridge  over  Wills  Creek.  Alter- 
nate bids  will  be  received  for  a  concrete  arch  of  twin  spans, 
or  a  steel  bridge,  ends  to  rest  on  present  abutments.  James 
P.  Gaffney  is  Citv  Engr. 


Knalon,  .>ld. — BldH  will  bo  ropelvnd  until  noon,  Apr.  13,  by 
the  lloMid  of  CoiniiilHMlonerH  of  Talliol  County  for  tho  conMlruc- 
tlon  of  the  Li'oiIb  Crj'i'k  IlrldKo  on  tho  TunlH  MIIIh  lid.  It  will 
bo  of  connele,  .1(111  ft  lonu,  anil  20  ft.  wide.  JoMOpli  H.  Ilar- 
rlnKton  Ih  C|k.  of  County  CotniH. 

iti>fk>  Mount,  Va.- Klftlclal)-  IIIiIh  will  In-  received  until 
noon,  Apr.  K,.  by  the  Clerk  of  the  Cliciill  Court  of  I''r,i  iiklln 
County  for  the  coiimI  i  ml  Ion  of  a  Kill  ft  nIi-i-I  In  IiIko  with  con- 
cri'to  HuliHlrucliiri',  over  llio  Tin  River.  Tho  Chlldri-y  (,'0., 
KIcliiiiond,    Ih    I'^iiKr.-lii-CharKo. 

Il»nip,  «Jb.-  -The  citl/.enN  of  Floyd  County  will  votn  Apr.  27 
on  the  niioMtlon  of  InniiIiik  $2Nr..O00  In  bondx.  of  which  $2fiO,000 
Im  for  tin-  coiiMlructlon  of  Ihroe  brldgOM,  ami  $2r..000  to  iiay 
tho  counlyH  half  of  I  he  ohI  of  the  new  general  hoMoltal  In 
Itoino.  Two  liridueH  will  be  of  concrete  over  tho  I'Mowah 
River,  ami  Iho  third  one  of  Htcel  over  tho  OoHtanaulu  HIvor. 
Noted   Dec.  3.  Jan.   14  and  2S. 

.Miami,  Fla. — The  city  authorltlcH  have  engnged  Harrington, 
llowaril  At  Afih,  KannaH  City.  .Mo.,  to  prepare  planH  and  HUper- 
Intend  the  I'oiiHtructlon  of  two  ateel  and  concreto  brldgoH 
acroHH  the  Miami  Illver  at  12th  St.  and  Ave.  D.  They  will  be 
of  tho  biiHcule  typo  with  concreto  approacheH.  The  oHtlmatcd 
cost   Ih  $ir>0,llOO. 

+Knoxvllle.  Trnn. — The  Uoarl  CommlHHlon  of  Knox  County 
has  awarded  the  contract  for  the  couHtruction  of  hIx  con- 
crete bridges  to  J.  M.  I'IDINtJTON.  I'lanH  for  tho  MaHcot 
Bridge  over  Flat  Creek  will  be  prepared  by  the  CommlHHlon. 
and   bids   will   soon    be  aHked. 

Akron,  Ohio — Bids  will  be  received  until  11  a.m.,  Apr.  12, 
by  the  Hoard  of  Commissioners  of  ijummit  County  for  the 
construction  of  bridges  and  a  culvert  In  Bath  Township.  C.  I., 
Brown  Is  Clk.  of  Comrs. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  Apr.  16, 
by  the  Conunissioner  of  Puichases  and  Supplies,  511  (bity  Hall, 
for  the  construction  of  a  concrete  culvei  t  over  I)oan  Creek' 
Plpns  on  file  with  the  Park  Engineer,  318  City  Hall. 

CoIumhuN,  Ohio — Press  reports  state  that  a  movement  is 
being  started  for  the  construction  of  a  viaduct  In  Poplar  Ave. 
from  Fourth  to  Buckingham  St.  over  the  tracks  of  the  Penn- 
sylvania. Baltimore  &  Ohio.  Big  Four,  and  Norfolk  &  Western 
Ry.  It  will  cost  approximately  $300,000,  exclusive  of  the  prop- 
erty to  be  purchased.  The  question  of  a  bond  issue  for  the 
viaduct  will  probably  be  submitted  to  the  voters  at  the 
November   election. 

CoIumhuN,  Ohio — Bids  will  be  received  until  May  1  by  the 
Board  of  Commissioners  of  Franklin  County  for  the  con- 
struction of  the  Agler  Bridge  over  Alum  Creek  on  the  Agler 
Rd.,  Mifflin  Township.     It  will  be  a  reinforced-concrete  arch. 

+Dnyton,  Ohio — (Official) — The  State  Highwav  Commission. 
Columbus,  has  awarded  the  contract  for  the  construction  of 
bridges  and  culverts  on  the  Davton-Trov  Rd.,  Harrison  Town- 
ship. Montgomery  County,  to  ELLSWORTH  BRENTLINGER 
Dayton,   at   $28,882.      Noted   Mar.   IS. 

+Delaware,  Ohio — (Official)— The  Board  of  Commissioners 
of  Delaware  County  has  awarded  the  contract  for  the  con- 
struction of  four  steel  bridges  to  the  BELLEFONTAINE 
BRIDGE  CO.,  Bellefontaine,  Ohio.     Noted  Mar.  18. 

Fremont,  Ohio — Bids  will  be   received  until  Apr.  30  by  the 

Commissioners  of  Sandusky  County  for  the  construction  of  the 
Tindall  Bridge  over  the  Sandusky  River  in  Ballville  Township. 
It  will  be  of  steel,  two  spans.  W.  F.  Schepflin  is  County  .Surv. 
Noted   Aug.    27,   Oct.    1,    Dec.    10   and    Feb.    25. 

Hubbard,  Ohio — The  Board  of  Commissioners  of  Trumbull 
County  has  given  notice  of  its  intention  to  build  a  bridge  in 
Hubbard,  known  as  the  .South  Main  .St.  Bridge.  W.  R.  Har- 
rington, Warren,  is  Audr.  of  Trumbull  County. 

Tiffin,  Ohio — (Official) — Bids  will  be  received  until  10  a.m., 
r.  24.  by  the  Board  of  Commissioners  of  Seneca  County 
lur  the  construction  of  two  reinforced-concrete  bridges.  Honey 
Creek  Bridge  No.  230  in  Eden  Township,  and  Honev  (ireek 
Bridge  No.  96  in  Bloom  Township.  Each  bridge  will  be  100 
ft.  long.     J.  E.  Hirshberger  is  County  Audr. 

WouNoon,  Ohio — (Official) — Bids  will  be  received  until  1 
p.m..  May  3,  by  the  Commissioners  of  Fulton  County  for  the 
construction  of  bridge  and  abutments  over  Bean  Creek. 
Franklin  Township,  and  for  building  abutments  for  another 
bridge  over  Bean  Creek.     W.  V.   Ackerman   is  County   Audr. 

VaiparaiMO.  Ind. — Bids  will  be  received  until  2  p.m..  Apr.  10, 
by  C.  A.  Blachly,  Audr.  of  Porter  County,  for  the  removal  and 
the  replacing  of  Dunn's  Bridge  over  the  Kankakee  River. 

Chicago.  III. — The  Committee  on  Streets  and  Alleys  of  the 
City  Council  has  instructed  the  Commissioners  of  Public 
AA'orks  and  the  City  Engineer  to  draw  an  ordinance  providing 
for  the  construction  of  .a  bridge  over  the  Chicago  River  at 
Franklin  St.,  and  a  viaduct  extending  from  that  point  to  AVest 
North  ■tt'ater  St.  The  estimated  cost  of  the  work  is  $3,000,000. 
L.  E.  McGann  is  Comr.  of  Pub.  Wks. 

Beloit,  AVis. — Press  reports  state  that  the  Rockford  &  Tn- 
terurban  Ry.  Co.,  Rockford,  111.,  will  build  a  1000-ft.  interur- 
ban  bridge  at  once  over  the  Rock  River  just  north  of  Beloit. 
It  is  understood  th.at  the  bridge  will  be  constructed  by  the 
company's  own  forces.  W.  S.  Hubbard.  Rockford,  is  Ch.  Engr. 
of  the  Rockford   &   Interurban   Ry.   Co. 

+Racine,  Wis. — The  Highway  Commissioner  of  Racine 
County  has  awarded  the  contract  for  the  construction  of  a 
new  concrete  bridge  at  Horlick's  Dam  to  W.  P.  GALLOWAY 
at  $6985.  There  were  seven  other  bids,  the  highest  of  which 
was  $9948.     James  Mutter  is  County  Highway  Comr. 

■fDrH  MoineN,  lonn — (Official) — The  Board  of  Supervisors 
of  Polk  County  has  awarded  the  contract  for  the  construction 
of  four  reinforced-concrete  bridges  to  N.  M.  STARK  &  CO.. 
Des  Moines,  at  $16,000.  H.  G.  Curtis  is  County  Engr.  Noted 
Mar.    25. 

Fureka,  Kan. — It  is  reported  that  bids  will  be  received 
some  time  in  April  for  the  construction  of  a  bridge  ove'- 
Walker's  Run  near  the  Atchison.  Toneka  &  .Santa  F?  Ry.  sta- 
tion.    Plans  have  been  prepared  by  the  City  Engineer. 

Wliiting,  Kan. — Bids  will  be  received  until  10  a.m.,  Apr.  14. 
by  J.    M.    Ryan.    Secy.,    Straight   Creek    Drainage   District,    for 
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bridge  construction.  Plans  on  file  -n-ith  H.  B.  Walker,  Drain- 
age Comr.,  Manhattan,  Kan. 

+Keariiey,  Xeb. —  (Official) — The  Board  of  Commissioners 
of  Buffalo  County  has  awarded  the  contract  for  bridge  con- 
struction and  repair  during  the  ensuing  year  to  the  OM.A.H.\ 
STRUCTUR.\L  STEEL,  WORKS,  Omaha.  E.  H.  Morley  is 
County  Engr.     Noted  Mar.   IS. 

+KaiiHaH  City,  .Mo. — It  is  reported  that  the  Chicago,  Bur- 
lington &  Quincy  R.R.  has  awarded  the  contract  for  the  su- 
perstructure of  a  bridge  to  replace  the  old  Hannibal  Bridge,  to 
the  UNION  BRIDGE  &  CO.WSTRUCTION  CO..  Kansas  City.  The 
bridge  will  be  subject  to  the  approval  of  the  War  Department. 
C.  H.  Cartlidge.  Chicago,  111.,  is  Ch.  Bridge  Engr.  of  the  Chi- 
cago,  Burlington  &  Quincy  R.R. 

Corsicana,  Tex.^ — (Official) — The  Commissioners  Court  of 
Navarro  County  has  decided  to  build  15  new  bridges  during 
the  year  at  an  approximate  cost  of  $25,000.  R.  R.  Owen  is 
County  Judge. 

Giddines,  Teat. — Press  reports  state  that  the  Commissioners 
Court  of  Lee  County  is  receiving  bids  for  the  construction  of 
two   bridges   across    the    Colorado   River   in   the   county. 

Seabrook,  Tex. — The  Commissioners  Court  of  Galveston 
County,  Galveston,  is  having  plans  prepared  for  a  bridge 
across  Clear  Creek  at  Seabrcok  on  the  line  between  Galveston 
and  Harris  Counties.  It  will  be  a  lift  bridge  with  pile  trestle 
approaches.  The  estimated  cost  is  $12,000.  C.  A.  Sias  is 
County  Engr. 

Malaga,  AVaMh. — The  Great  Northern  Ry.  is  having  plans 
prepared  for  the  construction  of  a  reinforced-concrete  bridge 
across  the  Columbia  River  near  Malaga.  The  estimated  cost  is 
$300,000.     A.   H.   Hogeland,   St.   Paul,   Minn.,   is  Ch.  Engr. 

Seattle.  AVash. — It  is  reported  that  bids  will  be  asked  about 
May  15  for  the  construction  of  the  bridges  across  Lake  Wash- 
ington Canal.  Bids  must  be  made  according  to  plans  prepared 
by  -A..  H.  Dimock,  City  Engr.  The  15th  .Vve.  Bridge  is  esti- 
mated to  cost  $479,500,  the  Fremont  Bridge  about  $350,000, 
while  the  estimate  for  the  20th  .\ve.  bridge  is  not  yet  com- 
pleted. The  City  of  Seattle.  King  County,  and  the  Puget  Sound 
Traction,  Light  &  Power  Co.  will  each  pav  a  part  of  the  cost. 
Noted   Dec.  3  and  10;  Jan.   7,   21  and  28;  Mar.  18. 

South  Prairie.  "Wash. —  (Official) — Bids  will  be  received 
about  Apr.  15  by  the  Commissioners  of  Pierce  County,  Tacoma, 
for  the  construction  of  a  60-ft.  pony  truss  bridge  oh  concrete 
piers,  and  145  ft.  of  trestle  at  South  Prairie.  David  H.  White, 
Tacoma,  is  County  Engr. 

CaHcadla.  Ore. — The  Board  of  Commissioners  of  Linn 
County,  Albany,  is  having  plans  prepared  for  the  construction 
of  a  115-ft.  bridge  over  the  South  Fork  of  the  Santiam  River 
at  Cascadia. 

+  Vale.  Ore. — The  Board  of  Commissioners  of  Malheur 
County  has  awarded  the  contract  for  the  construction  of  a 
bridge  over  the  Snake  River  to  the  COAST  BRIDGE  CO., 
Portland,  at  $23,000.  The  structure  will  consist  of  two  150- 
and  two  160-ft.  spans,  three  tubular  piers  and  two  concrete 
abutments.     Noted  Mar.   4. 

Rnreka,  Calif. — Bids  will  be  received  until  2  p.m.,  Apr.  13, 
by  the  Board  of  Supervisors  of  Humboldt  County  for  the  con- 
struction of  two  highway  bridges  in  Road  District  No.  5.  Fred 
M.    Kay    is   Clk.    Bd.    of   Superv. 

Xapa,  Calif. — Bids  will  be  received  until  Apr.  14  bv  the 
Board  of  Supervisors  of  Napa  County  for  the  construction  of  a 
stone  arch  over  Huichica  Creek  in  Road  District  No.  13. 

U'atMonviile.  Calif. — The  City  Trustees  of  Watsonvillt-  and 
a  committee  from  Monterey  County  have  approved  plans  pre- 
pared by  Leonard  &  Day,  Rialto  Bldg..  San  Francisco,  for  a 
flve-spah  reinforced-concrete  bridge  over  the  Pajaro  River  at 
this  point.  It  will  cost  $35,500.  H.  B.  Kitchen  is  City  Engr. 
Noted  Aug.  13. 

Victoria.  B.  C. — It  is  reported  that  plans  for  the  construc- 
tion of  a  bridge  to  cost  about  $750,000.  have  been  prepared 
and  approved.  A  bylaw  providing  for  its  construction  will  be 
drawn  and  submitted  to  the  rate-payers.  W.  J.  Dowler  is 
Clk.   of  City   Council. 

WATER    SUPPLY — IRRKIATION 

Sonthport.  Maine — (Official) — Bids  will  be  received  until 
8  p.m.,  Apr.  13,  by  G.  F.  Drew,  Clk.,  for  material  for  the 
construction  of  water  and  sewer  systems.  The  .1.  B.  McCrary 
Co.,  Atlanta,  Ga.,  is  Engr.     Noted  Mar.  25  under  Scarboro. 

(ireenvliie,  >.  H. — Plans  are  being  prepared  for  the  con- 
struction of  about  four  miles  of  4-in.  water  mains  and  a  stand- 
pipe.  The  estimated  cost  Is  $15,000.  H.  J.  Taft  is  Water  Comr. 
Noted    Apr.    30,    1914   and    Mar.    25,   1915. 

noHton,  ManH. — Bids  will  he  received  until  Apr.  13  by  the 
Public  Works  Department  for  laying  14,000  ft.  Of  4-  to  16-in. 
water  mains   In   various  streets.      L.   K.    Rourlte   is  Comr. 

noMton,  MnHn.- — Bids  will  be  received  until  Apr.  IB  by  the 
Metropolitan  Water  and  Sewerage  Board  for  the  construction 
of  a  masonry  tower  around  the  steel  tank  on  Mt.  Bellevue 
Ave.,    West    Iloxbury    District. 

+lloHton,  MnMM. — The  contract  for  specials  for  the  High 
Pre.-tHure  Fire  .Service  has  been  awarded  to  DAVIS  &  FAR- 
NITM  MFG.  ('().,  at  $57  per  ton.  D.  F.  Doherty  la  Supt.  of 
Supply  Dept.      Bids  opened   Mar.    19.      Noted   Mar.   18. 

llriMikllnr.  Mana. — At  an  election,  held  Mar.  23,  the  citizens 
votefl  in  favor  of  IsRiiIng  $200,000  In  boml.t.  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  covered  filter 
and  basin  for  the  water  system.  Philip  S.  Parker  Is  Chn.  Bd. 
of  Selectmen.      Noted   Doc.  17  and   Feb.   4. 

Ilnrtnioiith,  MnHia. — An  appropriation  of  $50,000  has  been 
made   tiy   the  <'ouncll   for   the  construction  of  a  water  system. 

Ilnrtford.  Conn. — The  .Mtate  Legislature  has  granted  por- 
mlsnion  to  the  <-lly  to  Issue  bonds  for  $2,000,000,  the  proceeds 
of  which   will   bo  used  for  construction  or  the  Nepaug  system. 

(•ntrn,  S.  Y. —  Bids  will  soon  be  received  by  the  Water 
CommlsMloners  for  constructing  ii  water  symeni.  The  estl- 
iiiiited  coRt  Is  $30,000  |[.  C.  KIttreUge,  German  Insurance 
HIdg  ,    Rochester,    Is    Engr. 


Hilton,  N.  Y. — A  survey  and  estimate  for  the  installation  of 
a  water  system  has  been  authorized  by  the  village. 

Xew  Y'ork,  X.  Y. —  (Borough  of  the  Bronx)  —  (Official) — Bids 
will  be  received  until  2  p.m.,  Apr.  14,  by  William  Williams, 
Comr.  of  Water  Supply  for  water  mains  in  Bailey,  Cedar  and 
Sedgwick  .\ve..  East  l!S4th  and  East  225th  St.  and  in  Fordham 
and  Kingsbridge  Rd.  and  in  Harlem  River  Terrace. 

+New  Y'ork,  N.  Y'. —  (Borough  of  the  Bronx) — (Official) — 
The  contract  has  betn  awarded  to  L.  D.  GRECrORY,  212  West 
13Sth  St.,  at  $19,680,  for  laying  water  mains  in  Southern  Blvd. 
Noted   Mar.   4  and   IS. 

New  York,  >'.  Y. —  (Boroughs  of  Manhattan  and  the  Bronx) 
— (Official) — Bids  will  be  received  until  2  p.m.,  Apr.  12,  by 
W^illiam  Williams,  Comr.,  "Water  Supply,  Gas  &  Electricity, 
for  c.-i.  pipe,  specials  and  valve  box  castings,  valves  and 
double  nozzle  fire  hydrants  and  for  pipe,  valves  and  fittings 
for  watering  hydrants   for  horses. 

Oakfield,  \".  Y. — (Official) — H.  C.  Kittredge,  Rochester,  has 
been  retained  by  the  Village  Board  of  Trustees  to  prepare 
plans  for  the  construction  of  a  municipal  water  system,  bids 
for  which  will  be  received  in  the  early  part  of  the  summer. 
Noted  Apr.    1. 

+Asbury  Park,  N.  J. — (Official) — The  contract  has  been 
awarded  to  PARTRIDGE  &  BURKE,  Hohokus,  at  $1.05  per  ft. 
for  S-in.  c.-i.  pipe  across  Deal  Lake. 

Caldwell,  N.  J.— An  election  will  be  held  Apr.  27  to  vote  on 
the  question  of  issuing  $10,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  extension  of  the  water  system  in  West 
Caldwell. 

Camden,  N.  J. — The  construction  of  an  auxiliary  water 
station  at  Delair  has  been  recommended  by  the  Finance  Com- 
mittee of  the  Council.     The  estimated  cost  is  $50,000. 

Kast  Orange,  N.  J. — Bids  will  be  received  until  8  p.m.,  Apr. 
12,  by  A.  A.  Reimer,  Secy.  Water  Comrs.,  for  centrifugal  pumps 
and   condensers   for   the   water  system. 

•Perth  Aniboy,  !V.  J. — Bids  were  received  Mar.  24  by  the 
Board  of  Water  Commissioners  for  the  installation  of  a  12,- 
000,oOO-gal.  pump  at  the  Runyon  pumping  station  as  follows: 
Turbine  Equipment  Co.,  New  York,  N.  Y.,  $20,600;  Nordberg 
Mfg.  Co.,  Milwaukee,  Wis.,  $29,900;  Allis-Chalmers  Mfg.  Co., 
Milwaukee,  Wis.,  $32,205;  Epping-Carpenter  Pump  Co.,  Pitts- 
burgh, Penn.,  $34,940;  Hooven,  Owen,  Rentschler  Co.,  Hamilton, 
Ohio,  $36,700  and  the  William  Tod  Co.,  Youngstown,  Ohio, 
$39,965.      S.   J.    Mason    is   City   Engr.      Noted    Feb.    IS. 

Wildwood,  N.  J. — The  city  plans  to  buy  the  plant  of  the 
Wildwood  Water  Works  Co.,  at  $554,000.  Robert  J.  Kay  is 
representing  the  city.     Noted  Oct.  15. 

Erie,  Penn. —  (Official) — E.  W.  Humphreys,  Supt.  of  Water 
Wks.,  states  that  the  construction  of  a  reservoir  will  not  be 
undertaken   this  year.     Noted   Mar.    IS. 

Hatfield,  Penn. — Bonds  for  $16,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.  Ralph  Schafenacker,  North  Wales, 
is  Engr.  , 

Ridgrtvay,  Penn. — The  capacity  of  the  filtration  plant  will 
be  doubled  at  an  estimated  cost  of  $11,000. 

Sykenville,  Penn. —  (Official) — Bids  will  be  received  until 
Apr.  12  by  the  Town  Council  for  constructing  a  water  system. 
E.  W.  Hess  and  A.  B.  Barton,  Deposit  National  Bank  Bldg., 
Dubois,   is  Engr.      Noted   Sept.   24   and   Nov.   26,   1914. 

-AKcnBln^on,  Md. — .\ccording  to  press  reports  all  bids 
received  Feb.  20  for  the  construction  of  water  and  sewer 
systems  have  been  rejected.  Noted  July  9  and  Dec.  17,  1914 
and   Mar.   4,   1915. 

Laurel.  Md. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  municipal  water  system.  The  estimated  cost  is 
$70,000.  H.  Stevens,  Union  Trust  Bldg.,  Washington,  D.  C,  is 
Engr.     Noted  June  4,  1914  and  Jan.   7,   1915. 

Elm  City,  N.  C. — The  city  has  voted  bonds  for  $7000.  the 
proceeds  of  which  will  be  used  for  the  construction  of  water 
and  sewer  systems.     Clarence  Winstead  is  Town  Clk. 

Sonthport,  N.  C. — Bids  will  be  received  about  .\pr.  12  by 
Henry  Hagen,  City  Engr.,  for  constructing  a  water  system. 
The  estimated  cost  is  $24,000.  The  J.  B.  McCrary  Co.,  Atlanta, 
(;a.,   is  Engr.     Noted  Feb.  IS   and  Mar.   25. 

Kant  Lake.  Ga. —  (.\tlanta  post  office) — An  election  will  be 
held  May  6  to  vote  on  the  question  of  issuing  $100,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  construction  of 
water  and  sewer  systems.     Noted  Sept.  17,  1914. 

RoyHton,  Ga. — Bonds  for  $15,000  have  been  voted  by  the 
citizens,  the  pro<eeds  of  which  will  be  used  for  the  construc- 
tion of  water  and  sewer  systems.     Noted  Aug.   13. 

ViokMburg,  MIhh. — The  citizens  voted  in  favor  of  purchasing 
the  water  system  for  $200,000.  Work  on  the  construction  of 
the  municipal  water  system  will  be  suspended.  A.  M.  Paxton 
Is  Clk.     Noted  .\ov.  12. 

CIrvvland,  Ohio — Bids  will  be  received  until  noon,  .\pr.  16, 
by  the  Commissioner  of  Purchases  and  Supplies,  for  operating 
tables  at  the  filtration  plant  at  the  Division  pumping  station. 
Specifications  are  on  file  with  Charles  F.  Schultz,  Comr.  of 
Water  Dept.     Noted  Mar.  IS. 

EoMtoria,  Ohio — (Olliclal) — Bids  will  be  received  until  noon, 
Apr.  20,  liy  the  Director  of  Public  Service,  for  constructing  a 
1 75,000, 000-gal.  reservoir.  Charles  Laltshaw  Is  Engr.  Noted 
Mar.    25. 

Monroevllle,  Ohio-  The  Installation  of  n  filtration  plant 
Is  under  consideration   by   the   Board  of  Public  .\ffairs. 

Port  Clinton,  Ohio — According  to  press  reports  bids  will 
be  received  until  Apr.  12  by  William  H.  Williams,  Village  Clk  , 
for  purchase  of  $10,000  In  bon«ls.  The  proceeds  will  bo  used 
for  the  rebuilding  of  pumps  for  tli  .•  water-works  pumping 
station.      Noted    Miir     I. 

'/.unrnvllle,  Ohio — Plans  have  been  prepared  by  the  \V.  J. 
Shernum  Co,  Toledo,  Ohio,  for  the  Improvement  of  the  water 
Hysteni.  The  ostlnuited  cost  Is  $24S,H.S.  Noted  Doc.  24  and 
Jan.    14. 
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Soiifh     llfiiil,    Inil,      1)11)'    of    IliK    witli't    wih'Uh    |iiiiii|iIiik     hIii- 

llllllH     will    Ix'    (lallNriM'I'Oll    riDIII    Ihl'    UI'Hl     III    till-    I'llHl     IlKllU    llT    III)) 
St.    .Il>»ipll     ItlVIM.    TIlK    I'ntllllKltxl    I'lINt    Ih    f  15, (Hill.        .1.    W.     l''llMIU    lit 

Slipt.   of   WiitiM     WUh. 

l>plroi«.  :«llch.-  ScK'i-ii  chuiiilx'rH  will  !>•<  IiinIiiIIimI  oii  tliii 
Inliiki'  lliiiM  to  tliK  |>iiiii|iliiK  NtiitloM  by  thn  llniiiil  of  \V:ili>i- 
('ODiiiiltiHloiiiM'N.  Tlli'oiloin  A.  I.oIhi'II  Ih  ICllKr.  IOhI  liiiii  (i-il  riiHt, 
JJO.ddO. 

('hlrniro.  III. — HIiIh  will  bo  rccolvod  by  li.  K.  Mi-Oiinn,  <N>inr. 
of  Tub  \\k«.,  until  11  II. m.,  Apr.  10.  for  MhnftH,  low  pn-MHuni 
Mli'i'l  |il|ir,  i'tibbor  KiiHkctH  iilKl  liiiifhilir  bolUt  ill  tbr  VVIIhoii 
.\v<<     I II II II  rl 

Jollft,  III. — Tbc  City  <'o»im-ll  iiliinn  to  conHtrurt  a  now  iIIh- 
IrlluitliiK  .sy.itiMi  III  an  .•.■<tliiiiHi.il  i-oHt  of  $ril,I«7.  (".  D. 
OTjilbili'in   i.s  Su|il.   of   Wiiln    WKh. 

4>lt«<'k  iKlnnil,  III.  'I'lii'  I'oiitiart  for  liivliiK  walor  inainH  In 
If.tb,  ITIli  iiiul  .VIk.Mi  SI.  hii.M  b.Tii  iiwiinloil  bv  the  oltv  to  P. 
l'\  TUKNKIONSClIfll.    Kiuk    1nI:iiiiI.   at  about   J'lOOO. 

StroiiichiirKt,  III.  Hlils  will  bi<  rooolvnl  until  1  p.m.,  Apr. 
1  r>.  bv  tin-  Hoaril  of  l.oral  linprovoniontH  for  conHtruotlnK  a 
lUntrlbutliiK  HysttMii.  \V.  S  Sbl.'hiH  Co.,  U'Ol  Hartforil  HIiIk., 
i'hUano.   Is   KiiKr.      Noti-il  t)ct.   29. 

Ilrlolt.  Win. — Tlu>  Hololl  Walor,  (las  &  KloctrU-  Co.  han 
boon  aulborlxod  by  tho  Wisconsin  Coniinisslon  to  Ihsuo  bonds 
for  $100,000.  Tho  profoo^ls  will  bo  usoil  for  exlonslons  to  Its 
systoin. 

+Klkhorn.  Win. — Tho  contract  has  boon  awarilod  to  tho 
F.  .M.  IIKAY  AltTKSIAN  WATKU  .'(ri'IM.Y  CO.,  Mllwaukoo,  at 
$.".000  for  drilling  an  arloslaii  well  and  making  connections 
to  tho  wator  system.     .Noted  Oct.   22. 

\\  KtpnberK,  \\  Id. — A  bond  election  will  soon  be  hold  to  voto 
on  the  <|iiestion  of  issuing  $12,000  In  bonds,  the  proceeds  of 
which  will  bo  used  for  constriictlon  of  a  water  system  for 
tiro  jH-otoction.  Tho  plana  include  a  40,00n->;al.  tank  on  an 
sii-ft.  tower,  6000  ft.  of  t5-  and  S-ln.  mains  and  wells.  T.  J. 
Nelson  Is  Secy.  W.  G.  Kirchhofter,  Madison,  is  Enpr.  Noted 
Mar.    4. 

MareuM.  lown — nonds  for  $25,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  w.Tter  s.vstom. 

Spillvlllr.  lown — At  a  recent  election  the  citizens  voted  In 
favor  of  installing  a   water  system. 

Diiiiitli.  Jliiin. — Tho  construction  of  a  l,000.0n0-sal.  reser- 
voir has  been  authorized  by  the  City  Council.  D.  A.  Reed 
Is  Mjir.     The   estimated   cost   is   $14,000.      .Noted   Mar.   11. 

VIrKinIn,  Minn. —  (Official) — Bids  will  be  received  until  S 
p.m.,  .\pr.  19,  by  the  W.iter  &  l^ipht  Commission  for  motor 
driven   punipinj;  equipment.     J.  W.   Murphy   is  Secy. 

^Fredonia.  Knn. — Contracts  have  been  ,-iwarded  by  C.  B. 
PeTar,  Supt.  of  Water  Wks..  for  improvements  to  the  water 
system  as  follows:  KANSAS  P.WING  &•  C(\NTnACTINC,  CO., 
liodpre  Citv,  at  $17,842,  for  making  improvements:  MRRKI.IC- 
HIXES  MACHINERY  C(^..  Kansas  Citv,  Mo.,  at  $fi2.''.0.  for  two 
triplex  pumps:  NEW  YORK  CONTINENTAL  JEWELL  FIL- 
TRATION CO.,  New  York.  N.  Y,  at  $697'.;  for  mechanical  filter 
eouipment:  H.\DLEY-ITT-T1S()X  CO..  at  $12.'..-..  for  one  MO-hp. 
water  turbine  and  WESTINOHOUSE  ELECTRIC  CO.,  Pitts- 
burgh. Penn.,  at  $204  8.  for  one  generator.  Bids  opened  Mar. 
22.      Noted   Nov.    2fi   and    Mar.    IS. 

CoreMCo,  »b. — Bonds  for  $10,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the"  con- 
struction of  a  water  system.  Grant  &  Fulton,  Security  Mutual 
Bldg.,  Lincoln,  is  Engr.     Noted   Feb.   25. 

Fordyce.  !Veb. — Bids  will  be  received  until  Apr.  20  by  L.  S. 
Wise,  A'illage  Clk.,  for  constructing  a  water  system.  J.  D.  C. 
Smith,   Hartington.  is  Engr.     Noted  Oct.   8. 

Lrnimon,  S.  D. —  (Official) — Bids  will  be  received  about  Apr. 
19  for  the  construction  of  extensions  to  the  water  system. 
Plans  have  been  prepared  by  Charles  L.  Pillsbury  Co.,  Minne- 
apolis, Minn.     Noted   Sept.   3. 

Marion,  S.  D. — The  town  contemplates  installing  a  munici- 
pal water  system. 

+I.nrnniie,  AVyo. — Contracts  have  been  awarded  for  pipe 
and  lead  for  the  water  system  by  the  Council  to  HENRY 
BOLTHOFF  CO.,  Denver,  Colo.,  and  to  the  M.  J.  O'FALLON 
CO.,  Denver.     Total  amount  of  contracts  $41,000.     Noted  Feb.  4. 

Medicine  take,  Mont. — Bids  will  be  received  until  Apr.  12 
for  the  purchase  of  $18,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  water  svstem.  Noted 
Sept.    24. 

Sprinefield,  Mo. — R.  L.  Pate,  Mgr.  and  H.  B.  McDaniel, 
Treas.,  of  the  Springfield  Water  Co.,  will  soon  be  in  the 
market  for  electrical  pumping  machinerv  for  its  deep  wells. 
The   estimated   cost   is   .5.3O.O0O.      Noted   Dec.    31. 

IjKtIe  Rock,  Ark. — The  Arkansas  'W^ater  Co.  plans  to  con- 
struct a  n.ono.OOO-gal.  receiving  reservoir,  three  wells  and  in- 
stall a  motor-driven  centrifugal  pump.     A.  M.  Lyon  is  Pres. 

PocahontnM,  .*rk.- — The  construction  of  a  water  system  is 
under   consideration    by   the   city. 

Ballinieer,  Tex. — Surveys  have  been  made  by  C.  L.  Stanley 
for  the  construction  of  a  dam  across  the  Colorado  River 
and  for  irrigation  canals  for  an  irrigation  system  which  he 
and    associates   plan    to   build. 

San  Antonio,  Tex. — Bids  will  be  received  Apr.  If.  by  the 
Commissioners  Court  for  the  construction  of  a  water  system, 
a  power  plant  and  a  laundry  at  the  new  County  Home  for 
the  Aged. 

TImpmin,  Tex. — Bids  will  be  received  about  June  1  for  the 
construction  of  a  water  system,  estimated  to  cost  $17,000. 
Henry  E.  Elrod,  Dallas,  is  Engr.  Noted  Aug.  20,  1914  and 
Mar.    25,    1915. 

McAlenter,  Okla. —  (Official) — The  city  plans  to  construct 
a  gravity  water  pipe  and  dam.  The  pipe  line  will  be  ten 
miles  long.     J.  M.  Gannaway  is  City  Clk.     Noted  Dec.   10. 

CralKT.  Colo. — The  citizens  contemplate  constructing  a  water 
system   at  an   estimated   cost  of  $40,000. 

Montrofie,  Colo. — Bids  will  be  received  about  May  1  by 
the  city  for  the  construction  of  extensions  to  the  water 
system.  Burns  &  McDonnell,  Kansas  City,  Mo.,  is  Engr.  P. 
W.  Pinkerton  is  City  Mgr.     Noted  Feb.  18  and  Mar.  11  and  25. 


Hiiunr  fit)'.  Coin.-  Th«  vllliiK"  rontomplaloH  conNtruct InK 
u  wilier  HyNlKMi  111  an  «Ntlmuli:d  root  of  $15,000.  K.  J.  Koiith 
IM   Clk. 

Ouilt-n,  rinh  lllilH  will  be  riielveil  until  Apr.  I  :i  by  Wanh- 
IliKtoii  .leiikliiH,  City  ICmki.,  foi  runul  i  in  t  liiu  a  pipe  lino  iiM  fol- 
Iiiwn:  2S.7IIO  fl  iif  Iniieb,  liiyliiK  IH.IOO  ft.  of  pipe  and  cun- 
»<li  iiilliiK  an  liitiike.  Pipe  fuillleheil  by  Ihc  rlly.  Nolod  Jan. 
21    iiimI    Fell     1  I. 

Ouda-n,  I  «nh — HIiIh  will  bn  rocelvod  until  10  ii.in.,  Apr.  19, 
by  I'.  <i  Sl.niriird,  City  lUcdr.,  for  IN, 400  H.  of  24-ln.  MalheMoti 
Joint    pipe. 

Malt  I.nkp  ftty,  I  tali— (Oniclal) — BldH  will  be  received  until 
10  11.111.,  Apr.  21,  by  Karl  A.  Scheld,  City  Itecdr.,  for  conHtructlnK 
u  diim  III  Twill  Lakes,  lllg  Cuttnnwood  CaOon  The  i-Htliiiate(l 
cost  Ih  $75,000.  The  work  IncludeH  the  following:  Itiibblo 
concrete  ilam,  05  ft.  high  (!ilO(l  cu.yd.)  or  a  relnforced-concrelo 
<lam  (40011  cu.yd.);  lOdO  cu.yd.  of  excavalloii.  .S.  C^.  Cannon 
is    City    h'.iigr.      .Noted    Oct.    22    and    Mar.    IS. 

+  Snl(  l.nkr  ('My,  Itah-  The  conlracl  for  cleaning  five  mllOH 
<ir  water  lualiiH  lias  been  awarded  to  I  he  NATIONAL  WATKU 
MAINS  CLKA.NINC,  CO.  ,i I   $7702.  by  the  City  ComiiilHHlon. 

Kirkland,  \\  nMh. — HIiIh  will  be  received  until  Apr.  19  by 
J.  V.  Coiirlriglit,  Town  Clk..  for  <'OiiHtructlng  a  water  HyHlem, 
the  estiiiiated  roHt  of  which  Ih  $15,000.  Ileltzc,  Storey  gc  Duffy, 
Norlbeiii  Bank  Hldg.,  Seattle,  Ih  Engr.  Noted  June  18  and 
Dec.    HI 

I'reHoott,  WumIi. — An  election  will  be  held  Apr.  19  to  vote 
on  the  iiiiestion  of  issuing  $15,000  In  bonds,  the  proceedH  of 
which   will   be   used    for  the   Improvement   of  the   water  ByHtem. 

SrnttIr,  WnHh. — The  City  Council  has  approved  pl.ans  for 
the  construction  of  a  24-in.  water  main  In  Third  Ave.  W  The 
estimated    cost    Is    $12,000. 

+Tncf>nia,  Wanh. — The  contract  has  been  awarded  by  the 
Metropolitan  Park  Hoard  to  the  WASHINGTON  PIPE  & 
FOPNDRY  CO.,  Tacoma,  at  $8904,  for  wood  stave  pipe  6-  to 
10-in. 

North  Powder.  Ore. — An  election  will  be  held  Apr.  19  to 
vote  on  the  question  of  issuing  $20,000  in  bonds,  the  procefeds 
of  which  will  be  used  for  the  construction  of  a  municipal 
water  system. 

+Reedley,  Calif. — The  contract  has  been  .awarded  by  the 
Board  of  City  Trustees  to  the  DOAK  C.AS  ENGINE  CO.,  San 
Francisco,  for  the  installation  of  .a  pump  and  engine  for  the 
auxiliary   water   system.      Noted    Dec.    17   and    Mar.   4. 

San  Hernardino,  Calif. — William  Starke,  Supt.  Water  Wks., 
has  prepared  plans  for  the  construction  of  a  20-in.  water  main 
from  the  Antil  pumping  station  to  Base  Line  and  Waterman 
Ave.,    about    4500    ft. 

AVinters,  Calif. — The  City  Trustees  have  authorized  the 
erection  of  a  100,000-gal.  steel  tank  in  connection  with  the 
water    system. 

Ottawa.  Ont. — The  Legislature  has  approved  of  the  con- 
struction of  a  pipe  line,  estimated  to  cost  $360,000.  R.  L. 
Haycock,  City  Hall,  is  Engr.      Noted   Nov.   19  and   Jan.   14. 

Toronto,  Ont. — According  to  press  reports  extensions  will 
be  made  to  the  filtration  plant  on  Centre  Island.  The  esti- 
mated  cost   is   $78,000. 

>SF,\VKRS 

lioHton,  .MaHH. — The  City  Council  has  appropriated  $600,000 
for  the  construction  of  new  sewers  and  the  reconstruction  of 
a   number   of   wooden   drains. 

lloHton,  MnKN. — Bids  will  be  received  bv  the  Dept.  of  Public 
Works  until  Apr.  9  for  constructing  sewers  and  drains  in 
Granite  Ave.  and  Ridgewood  St.     L.  K.  Rourke  is  Comr. 

Fall  River,  MaHs. — The  Council  has  appropriated  $85,000 
for  constructing  sewers. 

New  Britain.  Conn. — The  city  has  sold  $90,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  the  construction  of 
sewers. 

South  ManohcHter,  Conn. — The  city  contemplates  construct- 
ing about  3000  ft.  of  12-in.  to  33-in.  pipe  sewer.  The  esti- 
mated cost  is  $5800.     J.   Frank  Bowen   is  City   Engr. 

Gloversvllle,  N.  Y. — Bids  will  be  received  until  Apr.  20  bv 
C.  J.  Mahoney,  City  Clk.,  for  the  construction  of  5435  ft.  of 
20-,  18-,  15-  and  12-in.  vitrified  sewer.  H.  J.  Hammer  is  City 
Engr. 

New  York,  N.  Y. — (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  Mar.  25  for  sewerage  work  in  Prospect  Park 
as  follows:  C.  F.  Metzinger  &  Co..  356  Broadway,  at  $15,022 
was  low  bidder:  J.  W.  Heller.  $16,718:  Murphy  Bros..  $28,533; 
Lawrence  Construction  Co..  $20,809:  Lincoln  Steel  Flemming 
and  Joseph  A.  Jlorrison,  $17,956;  Joseph  Jennings,  $25,125; 
Norton  &  Gorman,  $20,755;  H.  E.  Fox  Construction  Co.,  $24,061; 
Rosenthal  Engineering  Co.,  $20,809;  D.  Donegan,  $17,956;  and 
J.   C.    Schrade,    $25,025.      Noted   Mar.    IS. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — The 
Melrose  Construction  Co.,  147  East  125th  St.,  at  $4773.  was  low 
bidder  for  sewerage  work  in  111th  St.  near  Second  Ave. 
Bids   opened   Apr.   5.      Noted   Apr.   1. 

New  York,  N.  Y. —  (Borough  of  Queens) — (Official) — Bids 
will  be  received  until  11  a.m..  Apr.  14,  by  Maurice  E.  Connolly, 
Borough  Pres..  for  constructing  receiving  basins  at  Thompson 
Ave.  and  Meadow  St.,  and  constructing  sewers  in  Britton  Ave., 
Ketcham   St.,  Grove   St.   and  Fairview  Ave. 

Syracnae,  N.  Y. — The  Syracuse  Intercepting  Sewer  Board 
contemplates  installing  sprinkling  filters  and  Imhoff  settling 
tanks  at  the   sewage-disposal   plant. 

GiouceHter,  N.  J. —  (A  correction) — Peugh  &  Hubbard.  Phil- 
adelphia, Penn.,  has  been  retained  by  the  City  Council  to 
prepare  plans  for  the  construction  of  a  sewage-disposal  plant. 
Noted  Dec.  3  and  Apr.  1. 

Hnddonfleid.  N.  J. — See  item  under  "Streets  and  Roads." 
MillvUle,  N.  J. — The  Board  of  City  Commissioners  contem- 
plate  constructing   a   storm   sewer.      Estimated    cost   $19,000. 

+Newark,  N.  J. — The  contract  has  been  awarded  to  CAR- 
DELL  &  ROMANA,  Montclair,  for  the  construction  of  a  sewer 
in  .\msterdam  St.     Estimated  cost,  $4002. 
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Viewport,  Penn. — Bids  will  be  received  until  7  p.m..  Apr.  10, 
by  P.  G.  Hertz.  Secy,  of  Town  Council,  for  the  construction 
of  a  24-in.  sewer  in  Oliver  St. 

+  Pitt.<tbareh,  Penn. — The  contract  for  the  construction  of  a 
20-in.  and  a  24-in.  terra-cotta  pipe  and  an  86-in.  brick  relief 
sewer  in  Greenwood  St.  has  been  awarded  to  the  THOMAS 
CRONIN  CO..  at   $4864. 

■f PittMbnrgb,  Penn. — The  contract  for  the  construction  of 
a  relief  sewer  in  Bayard  and  Melville  St.  has  been  awarded 
to  R.   D.  THOM.\S  &   CO.,   at   $11,256. 

Scranton.  Penn. — The  city  contemplates  the  construction  of 
a  sewer  system  for  the  First,  Second  and  Third  Wards,  esti- 
mated to  cost  $190,234,  a  sewer  system  for  the  21st  Ward, 
estimated  to  cost  $170,749,  and  a  sewer  for  the  14th  Ward, 
estimated  cost,   $3229. 

^Baltimore,  Md.- — The  Board  of  Awards  has  awarded  the 
contract  for  the  construction  of  a  sewer  in  Baltimore  St.  to 
the  M.  OHERRON  &  SONS  CO.,  at  $29,952.  Bids  opentd 
Mar.   31. 

naltimure.  Md. — Bids  will  be  received  by  the  Sewerage 
Commission  until  11  a.m.,  .Apr.  14,  for  Section  1  for  Gwynns 
Falls  interceptor,  .\bout  4000  ft.  of  30-in.  sewer  will  be  con- 
structed.    Calvin  W.   Hendricks  is  Ch.   Engr. 

Frederick,  Md. — Bids  have  been  rejected  for  the  sewerage 
work.  Bids  will  be  readvertised.  See  item  under  "Streets 
and   Roads."     Noted  July   16. 

-A-Kenslnston,  Md. — See  Item  under  "TV'ater  Supply — Irri- 
gation." 

+IIantinKton,  AV.  Va. — The  contract  has  been  awarded  to 
HARRISON  &  DEAN  for  constructing  sewers  in  17th  and 
22d  St.  and  in  various  alleys.  Bids  opened  Mar.  22.  Noted 
Mar.  18. 

Charlotte.  Jf.  C. —  (Official) — Dunn  &  Lalland  Bros.,  Birm- 
ingham. Ala.,  will  probably  be  awarded  the  contract  for  the 
construction  of  a  sewer  to  be  known  as  the  east  trunk  out- 
fall.    S.   H.  Lea,  City  Engr.     Noted  Mar.   11. 

Cieorsetonm,  S.  C. — Bids  will  be  received  until  Apr,  14  by 
R.  M.  Barnes,  Chn.  of  Commissioners  of  Public  Works,  for 
extending  the  sewer  system.  E.  W.  Chisolm,  Jr.,  Clark  Law 
Bldg.,   Columbia,   is   Engr. 

rireen\-llle,  S.  C. — .A.n  election  will  be  held  Apr.  20  to  vote  on 
$25,000   in   bonds  for  extending  the  sewer  system. 

+LaFayette,  Ga. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  the  J.  B.  McCRARY  CO., 
Atlanta,  at  $17,500.  Bids  opened  Apr.  12.  Noted  Sept.  24  and 
Oct.    11. 

+Macon,  Ga. — C.  F.  PEANE  has  been  awarded  the  contract 
for  the  construction  of  a  sewage-disposal  plant  for  the  Tybee 
District  sower  system.     Bids  opened  Mar.   16.     Noted   Mar.   11. 

Richland,  Ga. — The  citizens  have  voted  $15,000  in  bonds  for 
constructing  sewers.     Noted  Feb.  4. 

+  Pablo  lleach,  Fla. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  T.  D.  GRIFFIN,  Jackson- 
ville, at'  $10,356.  Bids  opened  Mar.  20.  Noted  Oct.  1,  Mar.  11 
and  18. 

Tampa,  Fia. — An  election  will  soon  be  called  to  vote  on 
a  bond   issue  of   $250,000  for  sewer  work. 

nirmineham.  -Via. — The  city  contemplates  constructing 
sanitary  sewers  in  North  Birmingham.  The  estimated  cost  is 
$12,500.     Julian  Kendrick  is  City  Engr. 

Blrmlneham.  .\la. — An  ordinance  has  been  adopted  by  the 
Board  of  Commissioners  for  the  construction  of  sanitary  sew- 
ers in  Lincoln  City,  East  Birmingham.  The  estimated  cost 
is  $6000.     Julian  Kendrick   is  City   Engr. 

Okolona,  Mind. — Bonds  for  $58,000  have  been  sold,  the  pro- 
ceed.s  of  which  will  be  used  for  the  construction  of  a  sewer 
sy.stem.     Noted  Jan.  2s  and  Mar.  4. 

Park  City,  Tenn. — A  bond  issue  of  $25,000  has  been  author- 
ized, the  proceeds  of  which  will  be  used  for  sewer  and  street 
construction. 

4'i,exlnKton,  Ky. — The  Citv  Commissioners  have  awarded 
the  contract  for  the  construction  of  the  North  Main  St.  sewer 
to  the  r.\Rp:Y-RKED  CO.,  at  $11,642.  Noted  Feb.  11  nd 
Mar.   25. 

^Cleveland,  Ohio — Tt  is  reported  that  the  contract  for  con- 
structing a  sewer  In  Dugway  Brook,  has  been  awarded  to 
the   RKAffiH  CO.VSTRrCTlON  CO.,   at   $79,903.      Noted    .Mar.   4. 

^Cleveland,  Ohio — Bids  will  be  received  by  the  Commls- 
.sloner  of  I'urcha.ses  an<l  Supplies,  City  Mall,  until  noon.  Apr. 
1.".  for  the  ron.Mtructlon  of  aewera.  In  West  105th  St..  and  East 
12ist  St.  r-lans  may  be  had  from  Robert  Hoffman,  City  Engr,, 
405    City   Hall. 

C'olnmbiiM.  Ohio — Bids  will  be  received  by  the  Director  of 
Public  Service  until  Apr.  20,  for  the  following  Improvements: 
Htorm  »ewer  In  Kulen  Ave.  from  Livingston  Ave.  to  (lault  St. 
Sewer  In  the  first  allev  we.Ht  of  Bulen  Ave.  and  the  first  alley 
east  of  Hulen  Ave.  from  Mound  St.  to  Kent  St.;  .Sewer  In  Du- 
pont  Ave.  from  St.  flair  Ave.  to  East  termlnu.^;  Orogan  San- 
itary Hewers.  Section  I:  in  the  alley  north  of  Dow  Ave.  from 
Dougherty  St.  to  the  C.  C.  C.  &  St.  T-.  Kv.;  Grogan  Sanitary 
neworH  Si-cllon  2  In  Twelfth  Ave.  from  Clara  St.  to  Garden 
Ave  ■  Orogiin  .S.-inltarv  SewerH.  Section  3  In  12th  Ave.  from 
the  fillev  west  of  Dell  Ave.  to  Claik  Ave,;  Orogan  Sanitary 
Hewers  Section  4  In  the  alley  east  of  St.  Clalr  Ave.  from  the 
allev  HOUth  of  Titmharii  Ave.  to  the  alley  north  of  McClelliind 
Ave'.;  newer  In  the  alley  east  of  ParHonH  Ave.  from  Olpp  Ave. 
to  lllnmnn  Ave.;  newer  In  the  alley  north  of  l{l^lnharrl  Ave. 
from  IHth  St.  to  Hevi  Ave.  and  Hewer  In  the  alloy  north  of 
Hulllvant  Ave.  from  the  alley  wemt  of  IlarrlH  Ave.  to  Hague 
Ave.      Henry    Mnetzel    1h   City    Engr. 


C'olnmbiiM,  Ohio-  T'inntt 
be  l.iHlnlteil  at  the  Hewago 
l.v  Gef>rge  W.  Knllei-,  ,rohn 
C'inHulf.  Kngrn.,  New  York, 
Noted  Mar.   II. 


for  the  tiinks,  nluilgo  bodB,  etc,  to 
(llHiioHal  plant,  have  been  aii|>riived 
II.  Grtigorv  and  George  y\.  .lohnMon, 
N.   Y.      Henry   Maetzel  In  City   Engr. 


Itarton,   Ohio — The   city   him   nold   110,300   In   bondn   for   tho 
O.  C.  Cur 


conntructlon  of  «torm  nowcrii. 


jmmin  In  City   Eiitrr. 


East  Palestine,  Ohio — L.  E.  Chapin,  Consult.  Engr.,  Pitts- 
burgh, Penn.,  has  completed  plans  for  a  sanitary  sewer  and 
sewage    disposal    plant    to    cost    about    $50,000. 

Fremont,  Ohio — According  to  press  reports,  the  City  Coun- 
cil contemplates  constructing  sewers  in  Tiflfin,  Morrison,  Bu- 
chanan and  other  streets.     C.  A.  Hochenedel  is  City  Engr. 

+Kent,  Ohio — The  contract  for  constructing  the  sewage 
disposal  plant  has  been  awarded  to  D.  LOW'ENSHON,  Cleve- 
land, at  $41,3.'>S.  R.  T.  Bailey.  Rockwell  Bldg.,  Kent,  pre- 
pared  the   plans.      Noted   Feb.   25. 

.Mansfield,  Ohio — The  State  Board  of  Health  has  approved 
of  plans  for  the  proposed  enlargement  of  the  sewage  dis- 
posal plant.  E.  A.  Barbour  and  E.  G.  Bradbury.  Mansfield, 
are  the  Consult.  Engrs. 

Marion,  Ohio — Bids  will  be  received  by  H.  C.  Cass,  Dir.  of 
Pub.  Service,  until  Apr.  9,  for  constructing  combined  sewer  in 
Main  and  Park  St..  sanitary  sewer  and  storm  water  drain  in 
Uncapher  Ave.,  and  a  trunk  line  sanitary  sewer  cellar  drain 
and  trunk  line  storm  water  sewer  in  Park,  Short  and  State 
St. 

Mt.  Vernon,  Ohio — .\t  a  recent  meeting  of  the  City  Council 
it  was  decided  to  construct  sanitary  sewers  in  Braddock 
Adams   and    Howards    St.      R.    S.    Blinn    is   City   Engr. 

Tiffin,  Ohio — Tt  is  reported  that  the  City  Council  considers 
the  construction  of  a  river  wall  sewer  to  cost  $39,000.  J. 
I.  Oberlander  is  City  Engr. 

I'rbana,  Ohio — Press  reports  state  that  Boyd  &  Cook,  Day- 
ton, Ohio,  submitted  the  lowest  bid  for  the  construction  of 
storm  sewers  in  Kenton,  Scioto,  North  Main  and  Miami  St. 
Charles  F.  Smith  &  Co.,  Dayton,  was  low  bidder  for  the 
South   Main   St.   contract. 

+Bed(ord,  Ind. — The  contract  for  the  construction  of  a 
sewer  svsLem  has  been  awarded  to  J.  J.  QUINN,  Bedford,  Ind. 
The  estimated  cost  is  $15,000. 

Crawfordsville,  Ind. — The  City  will  soon  construct  vitrified 
pipe  sewers  to  cost  about  $7819.     J.  A.  Cragwall  is  City  Engr. 

Ft.  Wayne.  Ind. —  (Official) — H.  P.  Moran,  Vice-Pres.  and 
Gen,  Mgr.,  Indiana  Engineering  &  Construction  Co.,  Fort 
Wayne,  has  been  engaged  to  prepare  a  report  on  the  con- 
struction of  a  sewage  disposal  plant.  Frank  M.  Randall  is 
City  Engr. 

+IndianapoIis.  Ind. — The  contract  for  the  construction  of 
College  Ave.,  sewer,  has  been  awarded  by  the  Board  of 
Works,  to  the  SHEEH.A.N  CONSTRUCTION  CO..  Indianapolis. 
Ind.  at  about  $200,000.     Noted  Mar.    25. 

South  Bend,  Ind. — According  to  press  reports  the  Board  of 
Public  Works  will  construct  a  sewer  in  Michigan  St.  from 
Colfax  Ave.   to  Short  Navarre   St. 

Detroit,  Mich. — The  Council  Committee  on  Sewers  has 
authorized  the  construction  of  sewers  in  Dexter  Boulevard 
to  cost  about  $55,000.     R.  H.  McCormick  is  City  Engr. 

■fHarbor  Beach,  Mich. — .\  contract  for  sewer  construction 
has  been  awarded  to  VICTOR  &  PETER  SAGER,  Saginaw,  at 
$28,820.     Noted  Nov.   19. 

Averyville,  III. — The  Board  of  Aldermen  contemplates  the 
construction  of  a  sewer  system  to  cost  about  $50,000. 

Jollet.  111.— The  City  Council  has  passed  an  ordnance  pro- 
viding for  the  construction  of  a  sewer  in  the  Third  Ward  to 
cost  $69,470.     C.  D.  O'Callahan  is  City  Engr. 

Lincoln,  111. — The  City  Council  has  decided  to  construct  the 
McClean  St.  sewer.  The  estimated  cost  is  $6209.  W.  C.  Bates 
is  City  Engr. 

Pana,  III. — Press  reports  state  that  plans  have  been  com- 
pleted for  a  sewage  disposal  plant. 

4>KenoNha.  AVIs. — Bids  will  be  received  by  the  Street  As- 
sessnient  Committee.  City  Hall  until  2  p.m.,  Apr.  23.  for  the 
construction   of  sewers. 

MadiHon.  Wis. — Bids  will  be  received  by  O.  S.  Norsman. 
Citv  Clk.,  until  5  p.m..  Apr.  9.  for  the  construction  of  sewers 
in  Fair  Oaks  district  as  follows:  Bid  No.  1,  37.345  ft.  6-in.; 
9328  ft.  S-in.;  S137  ft.  10-in.  vitrified  pipe:  3S3  ft.  6-in.,  c.-i. 
pipe;  140  ft.  10-in.  and  140  ft.  of  S-in.  c.-i.  pipe;  118  man- 
holes, 89  lampholes.  Bid  No.  2:  6232  ft.  IS-in.  c.-i.  pipe;  2506 
ft.  16-in.:  2413  ft..  14-in.  and  30  manholes.  BUI  No.  3:  7347  ft. 
6-ln.  vitrified;  2S17  ft.  of  8-in..  1422  ft.  of  10-in..  2449  ft.  of 
IS-in.  c.-i.  pipe;  27  manholes;  11  lampholes.  The  city  will 
furnish  cast  iron  pipe  only. 

+<'edar  KapldN,  lona — The  contract  for  the  construction 
of  three  ring  brick  storm  sewers  In  various  streets,  has  been 
awarded  to  PERCY  I*.  SMITH,  127  North  Tenth  St.,  Cedar 
Rapids,  at  $5388.     Noted  Mar.   11. 

+tirlnnell,  Iowa — (Official) — The  contract  for  the  construc- 
tion of  the  disposal  plant  and  outlet  has  been  awarded  to  the 
TURNER  IMPROVEMENT  CO.,  Des  Moines.  Iowa,  at  $35,957. 
W.  F.  ItlLIOV  was  awarded  the  contract  for  main  sewers  at 
$35,0  12   and   branch   and   laterals  at  $31,019.      Noted   Mar.    25. 

+  St.  Paul,  Minn. — The  contract  for  tho  construction  of  a 
sewer  In  Falrmount  Ave.  from  Pascal  to  Snelllng  Ave.,  and 
on  Snelllng  .\ve.  from  Falrmount  .'Vve.  to  St.  Clair  .St.  has  been 
awarded  to  O'NEILL  it  PRESTON,  St.  Paul,  at  $6190.  Noted 
Jan.    14. 

HutchluMon.  Knn— Press  reports  state  the  City  Commission 
has  decided  to  con.struct  a  sewer  between  Walnut  and  .Main 
.St.      Edward   Metz   is  City  Clk. 

Wichita.  Kan.-  Property  owners  have  i>etlfloned  the  City 
roniml.M.><l(>n  to  construct  a  sanitary  sower  In  Intersecting 
MtreetM  frimi  extreme  end  of  West  Third  St.  to  Central  Ave. 
Ilert    C.    Wells    Is   City    Engr. 

itnvrnnn.  Neb,-  Bonds  for  $22,000  have  been  sold  for  the 
construction   of  a   complete  sewer  system. 

nillhiHN,  Mont— nidn  will  be  received  by  L.  E.  Torrenco. 
Cllv  Clli.,  until  Apr,  30  for  tho  construction  of  sanitary 
Hewer,  to  Include  1700  lln.ft.  8-li\.  sewer,  four  manhtdes,  one 
Hush    lanU. 

Ilutte.  Mont. — Tho  City  Council  In  considering  the  repair  of 
n  newer  along  Arlionii  St„  nt  an  eHtlmiited  coat  of  $25,000. 


April    S,     l!lir) 
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l'<i|tliir  llliill.  Mo.  The  pliiiiH  of  K.  )'.  TliiiiiiiiH,  CKy  IOiiki'.. 
for  Ihi'  riiiiNti  iiiimn  of  a  Hiiiiltiiry  howit  In  UlNlrlct  No.  '1,  Imvt' 
been    iicf«>i'l<''l     l>v     Ihi'    I'llv    Couni-ll.       Tho    i-Htliiiiituil    i-ohI     In 

|i!i.!>r.«. 

l.Ullr  Iturk.  Ark.--(Otn<liiI)— lllilii  will  l)t<  riuolvod  until 
in  11, ni..  Apr.  24,  by  tbi'  lUmnl  of  I'oninilHHloni'rH.  for  imiii- 
HlrurCntt  iiboiit  lT.<i>ii  lln.ft.  of  Mtorni  itnil  Miinltiiry  hcwimh. 
Koril    .Vi    Muct'rfii    In    lOuKr. 

Mnlvrrn,  .\rli.  Tin-  Cltv  will  voto  on  Mny  2C  on  a  $3r>,0nn 
boixl  l!<mn>  fur  llic  liixtnlliillon  of  n  Meworuito  ityMtorn.  J.  M. 
Mi-l'riir\    I'o.,    Alliiiilii.   liii.    I»    l^tiKi'. 

^I'VrrlM.  Tr»n«— Tin-  CUv  Couni-ll  biiN  awiirdoil  tlir  <'nn- 
trii.l  I..  tli<-  KAl-TON  I'oNSTUrCTIoN  Co.,  Diillim.  for  llio 
fOliMtnutlon    of    II    (««'\v<-r    stynti-Mi    to    <-o»t    JlS.OdO.       Notnl     Mar. 

I.rtvlHtun.  Iilnho—  Itlilx  will  bo  rocclvcMl  nhniit  May  1.  for 
oonHti  iK'lliiK  Ni'worM  In  |)lHt.  No.  r..  Tin-  t«Htliniiti'<l  coHt  l«  $10,- 
&00.      K.    A.    lloiuH'll    l«   City    lOnnr. 

Sriittli-.  >\n>.h.  Tbf  Itoiinl  of  Public  Works  will  noon  cnll 
for  blil.M  lor  lonxtriu-tliiK  I'MiormMicy  overflow  mi-wimh  from 
tho  oxl.itlnn  nortli  tiuiik  wowi-r  ny«tt<ni  Into  Lako  WuHlilnnton 
I'anal. 

4>SrnHlr,  >V«Mh. — Th«<  c-ontrnrt  for  the  i-onHtructlon  of  hcw- 
orH  In  l.aUcslilo  Avp.  has  been  awardtMl  to  THOMAS  SCALZD, 
170S   :'LM   Ave.  S  at  $23.'.>r.;i.      Noted   Mur.    11. 

+  .McMliinvlllr.  <»rr. — Tho  contract  tor  oonBtructlntc  n  Hcwer 
.svstoni  has  bc.-n  awardod  to  V.  H.  DKNNIS,  Lewis  UldK., 
I'ortland.    at    $:' 1.797. 

Chlno.  <'iilir. — A  .special  election  will  Hoon  be  held  to  vote 
bonils  for  $.'>0.000  for  the  construction  of  a  sewer  system, 
i'lans  for  the  sewer  have  been  prepared  bv,  Olmsted  &  Glllllen, 
Kn^r.      llollliiBSWorth    HldK..    Los    Angeles.    Calif. 

^KnterprlHe.  Ore. — The  contrnct  foi-  the  construction  of  a 
sewer  .system  has  been  awarded  to  J.  II.  CHILUS,  La  Grande, 
i>re..    at    $U,;>.'.S.      Noted    Feb.    is. 

MnryMvllIe,  C'nllf. — The  city  will  soon  vote  on  the  Issue  of 
$18,000  in  bonds  for  extending;  tho  drains  and  improving:  sewers 
in   the   Kills   Lake   Plstrlct. 

\ai>a,  <°nlir. — The  lowest  b'd  submitted  for  the  construc- 
tion of  a  storm  sewer  in  York  St.  was  from  John  H.  Mav  at 
$9999. 

+  San  Illeico.  Calif. — The  contract  for  constructinR  the 
Ocean  Iteach  sewer  has  been  awarded  to  A.  C.  Hose,  at  $49,- 
300. 

Toronto.  Oat. — Bids  will  be  received  until  Apr.  13  for  the 
constiiiction  of  sewers  on  various  streets.  Specifications  are 
on  tile  at  ollico   of  U.  C.   Harris,  Conir.   of   Wks. 

Victoria.  II.  <". — -The  City  Council  is  considering  plans  pre- 
sented by  the  City  Knj.rr.  for  sewers  to  cost  $150,000.  It  is 
expected    that    work   will   be   started    in   a    few    weeks. 

(i.\RB  V(iK 

Pliiladelphia.  Penn. — I'ress  reports  state  that  M.  L.  Cooke, 
Dir.  l>epl.  Hub.  Wks..  will  receive  bids  for  garbage  disposal 
durlnsr  1916. 

-^•f Daytun,  'jhio — (Official) — The  contract  for  installing  the 
equipment  for  the  proposed  garbage  reduction  plant  has  been 
awarded  to  the  GK.M  CITY  ROILKR  CO.,  Dayton,  at  $11,427. 
The  n.irtbtt  &  i^now  Co.  will  furnish  the  equipm<'nt.  The 
contract  for  installing  a  fire  and  steam  dryer  was  awarded  to 
the   KILliY   MFG.   Ct).,   Cleveland,  at  $267.';.      Noted   Feb    IS. 

<°hiraKO,  III. — The  electors  will  soon  be  asked  to  vote  on  a 
bond  issue  of  $700,000  the  proceeds  to  be  used  in  remodeling 
the  present  reduction  works  at  Iron  St.  and  for  comi)leting 
the  new  plant  at  95th  St.  For  the  latter  enterprise  $170,000 
is  needed.  The  second  largest  item  is  $120,000  for  an  addition 
to  the  extractor  building  at  the  (,ld  plant.  Then  it  is  proposed 
to   put  up  a  new  mill   building  to  cost    $105,000. 

We.st  Mils.  AVI». — The  Common  Council  has  voted  favorably 
on  the  proposition  for  tho  establishment  of  a  garbage  incin- 
erator.     About  $7500  will  Ix'  spent  for  this  purpose. 

STIIKKTS  WD  RO.VDS 

AugiiMta,  .Mainr — (Official) — Bids  will  be  received  until  2 
p.m.,  Apr.  15  by  K.  E.  Newbert,  State  Treas.,  for  the  sale  of 
$500.00  in  bonds,  the  proceeds  of  which  will  be  used  for  con- 
structing highways. 

IIoNton,  MaMN. — I'.ids  will  be  received  until  Apr.  12  by  tho 
Public  Works  Department  for  improving  Dracut,  Juliette  and 
Percival  St..   Dorchester  District.      L.  K.  Hourke  is  Comr. 

BoNton,  MaMH, — Iiids  will  be  received  until  Apr.  13  by  the 
State  Highwav  Commissioner  for  the  construction  of  10,500 
lin.ft.  of  road  in  Ashl)\-.  and  3!s00  lin.ft.  in  Gardner.  Arthur 
W.   Dean,   15   Ashburton   I'l.,   is  Ch.   Engr. 

+BoMton.  MaNH. — The  contract  for  paving  Commonwealth 
Ave.  with  wood  block  has  been  awarded  to  CLARK  &  GOUE  at 
$60,014.  Other  bids  were:  James  Doherty,  $62,074;  Howe  Con- 
tracting Co.,  $64,676:  Coleman  Bros.,  $65,770;  Northern  Con- 
struction Co..  $6S.77S:  John  J.  I.«ane,  $69,567;  John  E.  Quinn, 
$69,653:  Simpson  Bros.  Corporation,  $71,147:  Hanscom  Con- 
struction Co..  $73.9SS.  and  John  McCourt  Co..  $79,085.  Noted 
Mar.    IS. 

+RoMton,  MaMN. — The  contract  for  paving  Columbia  Rd. 
with  bitulithic  has  been  awarded  to  JAMES  DOHERTY,  at 
$41,260.  Other  bids  were:  John  L.  Kelley,  $41,545:  Fred  S. 
Gore.  $42,120:  J.  J.  McCarthv  Co..  $42,348:  Robert  C.  Browne, 
$43,023,    and    Warren    Bros.,    $44,500.      Noted    Mar.    IS. 

Fitohbiire,  .MaNH. — Plans  have  been  prepared  for  macad- 
amizing and  paving  several  streets.  The  estimated  cost  of 
the   work   is   $52,000. 

Lee.  MaNH. — The  Town  Board  contemplates  an  expenditure 
of  $10.00(1  for  macadamizing  Columbia  Rd. 

^Hartford,  Conn, — Contracts  for  state  road  work,  bids  for 
which  were  received  b.v  the  .State  Highway  Commissioner, 
Mar,  22.  h.Tve  been  aw;irded  as  follows:  Wethersfield  Town- 
ship, about  76S0  lin.ft.  bituminous  macadam  on  Maple,  Mill  and 
Prospect  St.,  to  B.  D.  PIERCE,  JR.  CO.,  Bridgeport,  at  $9248. 
Stamford  Township,  about  4S10  lin.ft.  native  stone  macadam 
on  Long  Ridge  Rd..  to  A.  BR.^ZOS  &  SONS,  Middletown.  at 
$6963;  Waterbury  City,  10,100  lin.ft.  8-in.  gravel  on  Watertown 


ltd.  lo  the  <-i)NNHCTICUT  GOOD  HOAD8  &  CONHTRITCTION 
Co..    New    Mrltaln.   at    $11,422.      Notnd    Miir.    1H    iind    Apr.    1. 

Ilartforil.  roiiii.  Illds  will  be  rmelved  by  Ihi;  Board  of 
Coii(ia<'t  ami  Supply,  until  II  a.m.,  Apr.  1  .'I,  for  laylriK  20,260 
Ni|.vi:.  nliei't  nHpliall  wearliiK  Hurfnee  on  eoncrut)!  baHU  on 
Tiiiiiibull,  and  VIlbiKe  SI.  anil  Wethei  Hllelil  Ave.,  for  laylnK 
iiboul  2100  Mil  yil.  Hheet  aMplialt  In  connection  with  repair  of 
Ntr<<etH,  alHo  loi  lavInK  concreli-  buHO  jind  Krunllo  bloik  wear- 
lUK  Murfaee  of  alxiul  1200  Nil. yd.  on  Trumbull  .St.  Kpuclllca- 
llons   on    nil-   at    the    ulllci-   of    UoHcoe   N.   Clark.   City    EiiKr. 

.\ornlch.  Conn.  PresK  reportH  Mtnle  that  the  City  flouncll 
plans   an    expendlliii  e    of    $:iO,000    for   consl ru<-t  Ing    HidewalkH. 

•f  \^  ntrrlMiry,  Conn.  -A  contrai't  for  175.000  gal.  of  45%  aH- 
phallle  loa.l  oil  linH  been  awardeil  lo  the  .STA.N'DAUK  OIL 
CO,  .New  York,  N.  Y,  at  $0.0344  for  Grade  A  and  $0,0347 
for   Grade    It.      Noled    Mar.   25. 

■f  W  nlcrlitir),  4'onn.  The  contract  for  liulldinK  about  1 '/4 
miles  of  earth  bighwav  In  tho  ouHtern  fiart  of  MorrlH  Town- 
ship. In  the  Valley  o^  tho  woHt  branch  of  the  Naug.-ituck 
River  has  be.ii  awarded  to  tho  FRA.MLS'GII A.\l  flO.NTUACT- 
lN(i  CO.,  South  l''ranilngham.  Mass.,  at  $14,393.  Other  bids 
were:  Barbar.i  Ji  D'Aurlo,  Waterbury,  $14,709;  B.  W,  Beard 
Co..  Shcrlton,  $15.94X;  John  De  Michael.  Torrlngton,  $15,964; 
LouIh  Longhi,  Torrlngton.  $16,173;  Connecticut  (Jood  Roadx  & 
Construction  Co.,  New  Britain,  $17,959;  Eilward  Relley,  Water- 
bury,   $1X,540.     Noted    Mar.    25. 

<'<-ilnrliurMt.  X.  V.-  -(Official) — At  an  election  held  Apr.  1 
the  citizens  voleil  In  favor  of  Issuing  $36,000  in  bond«  for 
paving   <-erl.'(ln    streets. 

(;iovrrNvill<-.  \.  V. — The  City  Council  proposes  to  lay  10,000 
sq.yd.  of  concrete  anil  1200  sq.yd.  of  brick  pavement  on  old 
macadam.       H.    J.     Hammer    is    City    Engr. 

lIudNon,  \'.  Y. — Bids  will  soon  be  received  for  paving  6035 
yd.  with  bitumlnou.s  macadam  or  concrete.  M.  O'Hara  Is  City 
Engr. 

IVew  York,  N.  V (Borough   of  Bronx)  — (Official) — All   bids 

received  Mar.  16  by  the  Borough  President  for  Improving 
Overing  St.  from  Westchester  to  Walker  Ave.  were  rejected. 
Noted   Mar.    11    and   25. 

♦  New    York,    N.    Y (Borough    of    Bronx) — (Official) — The 

contr;ict  for  improving  Holland  Ave.  from  Gun  Hill  Rd.  to  East 
215th  St..  h.is  been  awarded  to  AMANA  &  LYONS.  10  Van 
Cortland    Ave.,   at   $9055.      Noted   Mar.    11    and   25. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — Bids  will  be  re- 
ceived until  3  p.m.,  Apr.  15,  by  the  Park  Board  for  making 
improvements  by  constructing  walks  in  the  addition  to  south- 
erly end  of  the  Brooklyn  Botanic  Garden.  Cabot  Ward  is  Pres. 
of  the  Bd. 

IVew  York,  N.  Y. —  (Borough  of  Brooklyn) — Bids  will  be  re- 
ceived until  11  a.m.,  Apr.  14  by  L.  H.  Pounds,  Borough  Pres. 
for  imi)roving  Gates  Ave.  from  .Sumner  to  Lewis  Ave.,  18th 
St.  from  ilth  Ave.  to  Vanderbilt  St.,  Front  St.  from  Fulton 
to  Adams  St.   and  various  other   streets. 

New  York,  ,\.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
were  received  for  improving  streets  as  follow.s.  (a)  Grand 
Ave.  from  Crescent  St.  to  .Second  Ave.,  (b)  First  St.  from 
First  to  Third  Ave.,  College  Poini  (c)  Perry  Ave.  from 
Mueller  (Fiske)  St.  to  Bioad  St.;  Barber  Asphalt  Co..  (a) 
$10,259;  Uvalde  Asphalt  Co.,  (a)  $8430:  Sicilian  Asphalt  Co.. 
(a)  $8650:  Bo:ough  Asphalt  Co.,  (a)  $20,565;  Cleveland  Trini- 
dad Paving  Co.,  (a)  $10,132;  T.  F.  Tuohv.  (b)  $5568;  D.  M. 
O'Connor,  (b)  $5244;  I'earce  Bros,  (b)  $5458,  (c)  $28,840;  C. 
Vanderbilt.  (b)  $5162:  H.  J.  Mullen  Contracting  Co..  (b)  $6001, 
(c)  $28,625  (informal);  Clancy  &  Nuhn,  (b)  $5774;  Gifford 
(Construction  Co..  (b)  $5720;  Astoria  Contracting  Co.,  (b)  $5546, 
(c)  $22,688;  Queens  I'laza  Contracting  Co.,  (b)  $5399;  Burnside 
Contracting  Co.,  (c)  $27,732;  Evergreen  (jonsti  uotion  Co., 
(c)  $25,865;  C.  A.  Mvers  Contracting  Co.,  (c)  $40,602;  Anabel 
Construction  Co.   (c)   $21,856.     Noted  aMr.  18. 

Cape  May  C.  H.,  N.  J. — Bonds  for  $20,000  have  been  sold, 
the  proceeds  of  which  will  be  used  for  improving  roads  in 
Cape  May  County. 

Cranliury,  N.  J. — The  State  Road  Department,  Trenton,  is 
considering  the  construction  of  a  road  from  Cranbury  to 
Princeton    Junction. 

Haddonfield,  N.  J. — The  Board  of  City  Commissioners  con- 
templates an  exi)en(Iiture  of  $17,000  for  resurfacing  local 
st-eets  and   extending  the  sewer  system. 

+HiglilanclH,  N.  J. — The  contract  for  paving  Bay  Ave.  has 
been  iiwarded  bv  the  Board  of  Chosen  Freeholders  of  Mon- 
mouth County.  Freehold,  to  CHARLES  E.  BURD,  Red  Bank, 
X.   J.,   at   $10,530.  I 

Hopewell,  N.  J. — Theodore  Tobish,  County  Engr.  of  Mercer 
County,  is  making  surveys  for  the  improvement  of  the  Hope- 
well-Woodsville    Rd. 

Jersey  City,  N.  J. — Bids  will  be  received  until  Apr.  22  by 
the  Board  of  Commissioners  from  repaving  Grove  St.  from 
Grand  .St.  to  the  Hoboken  line  and  Chestnut  Ave.  from  Tren- 
ton St.   to    the  southerly  line  of  the   Pennsylvania   R.R. 

.lersey  City,  N.  .1. — Bids  will  be  received  until  2  p.m..  Apr.  22 
by  the  Board  of  Commissioners  for  improving  Summit  Ave. 
from  Jefferson  to  Carlton  Ave.  and  Elizabeth  St.  from  Waldo 
to  Chestnut   .\ve. 

Keyport,  N.  J. — Press  reports  state  that  the  Borough  Coun- 
cil  plans   to   improve  Broad   St.   by   paving   with   concrete. 

Newark,  X.  J. — The  Board  of  Chosen  Freeholders  plans  to 
repave  Central.  .South  Orange  and  Springfield  Ave.,  from 
Stuyvesant  Ave.  west  to  the  town   line. 

Newton,  N.  J.- — The  Board  of  Chosen  Freeholders  of  Sussex 
County  contemplates  the  improvement  of  the  Baleville-Xewton 
Rd. 

Allentowu,  Peun. — The  City  Council  plans  to  pave  17th  St. 
from  Chew  to  Liberty  St.  This  is  reported  to  be  the  first  sec- 
tion of  a  total  of  about  three  miles  of  paving  to  be  laid  this 
season.      C.    I).   Weirbach   is  City   Engr. 

KingNton.  Penn. — Bids  will  be  received  until  Mav  1  by 
T.  Kelly.  446  Hoyt  St.,  for  paving  Grove  Ave.,  Cooper  St., 
Prengle  Borough,  at  an   estimated  cost   of  $10,000. 

KouNevllle,  Penn. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $10,000  in  bonds,  the  proceeds  of  which 
will   be  used   for   p.-iving  Main  St. 
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KaatOD;  Md. —  (Official) — Bids  will  be  received  until  Apr.  13 
by  the  Commissioners  of  Talbot  County  for  constructing  1.57 
miles  of  State  Aid  highway  upon  or  along  the  Tunis  Mills  Rd., 
from  Unionville  to  Tunis  Mills.  J.  B.  Harrington  is  Clk.  of  the 
Comrs. 

AVaNhlngrton,  D.  C. — See  item  under  "Federal  Government 
Work.' 

Fairfax,  Va. — At  a  recent  election  the  citizens  of  Fairfax 
County  Magisterial  District  voted  in  favor  of  issuing  $50,000 
in   bonds,   the   proceeds  of  which  will   be   used   for   road   work. 

-ACharleston,  \V.  Va. —  (Official) — Bids  were  received  Mar.  24 
for  curbing  and  paving  Charleston,  Florida,  Jackson,  Beure- 
gard,  Elizabeth,  McClung.  Kentuck,v.  Quarrier  and  Jefferson 
St.  and  Park,  Central,  Fourth.  Ruffner  and  California  Ave.  as 
follows:  R.  M.  Hudson.  Atlanta.  Ga.,  $26,846;  Central  Engi- 
neering Co.,  Charleston,  W.  Va.,  $8550;  Federal  Asphalt  Co., 
Hamilton,  Ohio,  $29,310;  Carev  Reed  Co.,  Lexington,  Kv.,  $18,- 
292  and  Glover  &  Kimberlin,  Charleston,  W.  Va..  $35,850. 
Noted  Mar.   11. 

+  Huntiiietoii,  W.  Va. — According  to  press  reports  A.  B. 
Maupin,  Engr.,  awarded  a  contract  for  constructing  brick 
pavement   to  HARRISON   &   DEAN,   Huntington. 

Hantinston,  W,  Va. — At  the  election  to  be  held  in  May  the 
citizens  of  Cabell  Countv  will  vote  on  the  question  of  issuing 
$600,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
constructing   roads.      Noted    Feb.    18. 

Parkersbars.  W.  Va. — Bonds  for  $200,000  were  sold  Mar.  11, 
the  proceeds  of  which  will  be  used  for  improving  streets. 
Noted   Feb.  25. 

Wayne.  W,  Va. — The  Commissioners  of  Wayne  County  con- 
template constructing  about  three  miles  of  road.  The  esti- 
mated cost  is  $40,000.  A.  D.  Williams,  Charleston,  W.  Va.,  is 
Engr. 

Welch,  W.  Va. — At  the  election  held  Mar.  20  the  citizens 
voted  in  favor  of  issuing  $165,000  in  bonds  for  constructing 
roads  in  Big  Creek  Magisterial  District.     Noted  Feb.  25. 

Greenttboro.  >'.  C. — Bids  will  be  received  until  Apr.  14  for 
constructing  75,000  sq.yd.  of  sheet  asphalt  and  asphalt  con- 
crete pavement.     W.  W.  Myers  is  Engr. 

Plttsboro,  X.  C. —  (Official) — Bids  will  be  received  until  noon. 
May  3,  by  the  Board  of  (Commissioners  of  Chatham  County  for 
the  sale  of  approximately  $70,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  and  improving  roads  in 
Center  and  Haw  River  Townships.  C.  D.  Moore  is  Chn.  Bd.  of 
Comrs. 

Plymonth.  N.  C. — Bids  will  be  received  until  .A.pr.  12  by  the 
Board  of  Commissioners  of  Washington  County  for  construct- 
ing and  rebuilding  the  Plymouth-Pantego  Turnpike,  about  3% 
to  5  miles. 

Yadklnvllle,  X.  C. — At  the  election  held  Mar.  25  the  question 
of  issuing  $200,000  in  bonds,  the  proceeds  of  which  was  to  have 
been  used  for  constructing  roads  in  Yadkin  County  was 
defeated.     Noted  Feb.   25. 

Greenville,  S.  C. — An  election  will  be  held  Apr.  20  to  vote 
on  the  question  of  issuing  $100,000  In  bonds,  the  proceeds  to 
be   used   for   improving  streets. 

liancaMter,  S.  C. — Bids  will  be  received  until  Apr.  20  for  lay- 
ing 12.000  yd.  of  paving.  H.  S.  Jaudon  Engineering  Co.,  Sa- 
vannah.  Ga..   is  Engr. 

Sanford,  Fla. — Bids  will  be  received  until  8  p.m.,  Apr.  19 
for  paving  3100  sq.yd.   with   brick.     M.   W.   Lovell   is  City  Clk. 

+BlrnilnKhani,  .41a. — The  Board  of  Commissioners  Mar.  30 
awarded  the  contract  to  the  BIRMINGHAM  PAVING  CO., 
Birmingham,  for  paving  First  Ave.,  from  the  east  end  of  the 
viaduct  to  41st  St.,  at  approximately  $28,677.     Noted  Feb.  25. 

Camden.  .\Ia. — .\t  the  election  held  Mar.  20  the  question 
of  issuing  $25,000  in  bonds,  the  proceeds  of  which  was  to  have 
been  used  for  constructing  roads  and  bridges  in  Wilcox 
County  was  defeated.     Noted  Mar.   18. 

Vernon,  .4Ia. — Press  reports  state  that  the  citizens  of 
Lamar  County  voted  In  favor  of  issuing  $150,000  in  bonds  the 
proceeds  of  which  will  be  used  for  constructing  roads.  Noted 
Jan.    7. 

New  OrleanH.  La. —  (Official) — Rids  will  be  received  until 
noon,  Apr.  24.  bv  the  Highway  Department  of  the  Board  of 
State  Engineers,  Room  104,  New  Orleans  Court  Bldg.,  for  con- 
structing about  nine  miles  of  the  AbbeviUe-Kaplan  Highway, 
Vermilion   Parish. 

Colnmbla,  Tenn. — Bids  will  be  received  until  Apr.  26  by  the 
Maury  C^ounty  Road  Committee  for  constructing  roads  in 
Maury  County.     J.  Trim  McKnight  is  County  Judge. 

CatlettaliurK,  Ky. — An  election  will  be  held  May  1  to  vote 
on  the  question  of  issuing  $500,000  In  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  roads  In  Boyd  County. 
J.   H.    Wade   Is   County   Judge. 

Illnilman,  Ky. —  Press  reports  state  that  the  Town  Board 
conteinplates  iin  expencllture  of  $10,000  for  improving  Main  St. 

Mt.  Vernon,  Ky. — At  a  recent  election  the  citizens  of  Rock- 
castle County  voted  In  favor  of  issuing  $100,000  In  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  rouds  In 
Rockcastle    County.      Noted    Jan.    25. 

Murray,  Ky. — An  election  will  be  held  May  29  to  vote  on 
the  eiuestlon  of  Issuing  $200,000  In  bonds,  the  proceeds  of 
which  win  be  used  for  con.Mtructlng  roads  In  Calloway  County. 

nnwIInK  «ireen.  Ohio — Bids  will  be  received  until  Apr.  12 
by  W.  A.  Merlner,  Dlr.  Pub.  Scr..  for  gracllnK,  paving  and  curb- 
ing Orrlvvay.  .Vila  and   Kvers  Ave. 

Canton.  Oblti — (official)— Tlldn  will  be  received  until  10  a.m., 
Apr.  14.  bv  the  C'omnilsRlonerH  of  Stark  (^lunty  for  Improving 
the  Navarre-Justus  and  the  Waco-Mupleton  Rd.  C.  K  Stonor 
|8  Clk.   of   the    l!d. 

CInrlnnntl.  Ohio — (Official)  —  lllds  will  be  received  until 
noon,  Apr,  30,  bv  the  Hoard  of  CoininlHHloiierH  of  Hamilton 
(bounty  for  Improving  viirlous  rna<lH  In  Kanillton  County. 
Fred    (•;.    WeHSi'lmiiiiii    Is    I'reH.   of   the   Comrs. 

ColiimhuN,  Ohl«»— Conlracts  hiive  been  iiwarded  by  the 
Countv  ConinilsMldiier!!  of  Franklin  County  for  the  Improve- 
ment of  roads  as  followd:  Souders  lid.  In  Jefferson  Towimhlp. 
THRODOItE  VoflKLHHEKG.  IJolumbun,  $2fi.70!(;  Norwich 
Towndhlp  Central   Ud..  W.  o    JKWKTTH,   Worthlngton.   $30,HfiH; 


Clark  Rd.  in  Jefferson  and  MifHin  Township,  J.  M,  SNOUFFEU. 
Columbus,  $65,934;  Dougherty  Rd.  in  Prairie  Township,  E. 
WALZ,  Columbus.  $15,705;  Bohm  Rd.  in  Blendon  Township. 
HARNESS    REXICK.    Williamsport,    $26,430. 

Kenton,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Apr.  14  for  paving  Courtright  St.     W'.  E.  Myers  is  Engr. 

+Logan,  Ohio — The  contract  for  paving  High  St.  has  been 
awarded  to  H(^USTON  &  HENDERoON,  at  $6000. 

MarbleelllT,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Apr.  26,  bv  C.  Newhouse,  Clk.,  for  improving  Cambridge 
PI.  Ave. 

+  Marion,  Ohio — The  contract  for  paving  West  Center  St. 
with  brick  has  been  awarded  to  JAMES  C.   DR.\KE,  at  $15,000. 

OakJiarbor,  Ohio — Bids  will  be  received  until  Apr.  27  by 
Louis  L.  Cartensen,  Clk.,  for  paving  Locust  St.  from  the  river 
to  the  Lake   Shore  R.R. 

Port  Clinton,  Ohio — Bids  will  be  received  until  Apr.  26  by 
D.  L.  Mackey,  Audr.  of  Ottawa,  County,  for  grading,  draining 
and  macadamizing  three  miles  of  roads. 

Springfield,  Ohio — Bids  will  be  received  until  7  p.m.,  Apr. 
i9.  by  William  H.  Mahoney,  Clk.  of  the  City  Comn..  for  >...,■ 
sale  of  $58,233  in  bonds,  the  proceeds  of  which  will  be  used 
for  improving  various  streets. 

Toledo,  Ohio — (Official) — Bids  will  be  received  until  10  a.m., 
Apr.  14.  by  Charles  J.  Sanzenbacher,  Audr.  of  Lucas  County, 
for   improving   Copland   Blvd. 

I'hrichsville,  Ohio — Press  reports  state  that  bonds  for  $20,- 
000  have  been  sold,  the  proceeds  of  which  will  be  used  for 
paving. 

I'rbana,  Ohio — Bids  will  be  received  until  Apr.  29  by  J.  W. 
Rock,  Dir.  of  Pub.  Ser.,  for  paving  and  curbing  6800  lin.ft.  of 
South  Main  and  Miami   St. 

West  Park,  Ohio — (Official) — Bids  will  be  received  until 
noon.  Apr.  20,  by  Fred  Feuchter,  Clk.,  for  constructing  side- 
walks on  Berea,  River  and  Herrington  Roads  and  Nichols  Ave. 

Hnutington,  Ind. —  (Official) — Bids  will  be  received  until 
10  a.m..  May  6,  by  the  Commissioners  of  Whitley  and  Hunting- 
ton Counties  for  constructing  a  county  line  road.  Harold 
Guthrie  is  Audr.  of  Huntington  County. 

+Indianapolis,  Ind. — The  Board  of  TV'orks  has  awarded  the 
contract  for  the  paving  of  Northwestern  Ave.  to  the  AMERI- 
CAN CONSTRUCTION   CO.,   at   $15,031. 

Lebanon,  Ind. —  (Official) — Bids  will  be  received  until  1  p.m.. 
May  7  by  the  Commissioners  of  Marion,  Hamilton  and  Boone 
Counties  for  constructing  a  county  line  road.  D.  M.  Clark  is 
Audr.  of  Boone  County. 

Coldirater,  Mich. — Bids  will  be  received  until  Apr.  30  by 
the  Commissioners  of  Branch  County  for  constructing  1  >4 
miles  of  macadam  road  in  Butler  Township. 

+FIora,  III. — A  contract  for  paving  four  blocks  with  vitri- 
fied brick  has  been  awarded  to  SELL  &  KOLLAR,  Pana,  111.,  at 
$16,262. 

+Pekln,  III. — The  contract  for  paving  State  and  Second  St. 
has  been  awarded  to  JANSEN  &  ZOELLER,  Pekin,  at  $44,076. 
Noted  Mar.   23. 

+  A.lgonia,  WIm. — Contracts  have  been  awarded  for  paving 
Fourth  St.  to  FRED  WULF,  Algoma  and  Fremont  St..  to 
GARVEY    &    WEYENBERG,    Kaukauna,    Wis.,    Noted    Mar.    25. 

+Fond  du  Lao,  WI.s. — Contracts  have  been  awarded  for 
paving  Western  Ave.  and  Superior  St.,  to  J.  RASMUSSEN  & 
SONS  CO.,  Oshkosh,  at  $9398  and  $10,659  respectively;  Cottage 
Ave.  and  Johnson  St.,  to  the  MURPHY  CEMENT  CONSTRUC- 
TION CO.,  at  $2410  and  $22,002,  respectively. 

La  CroMse.  Wis. — The  Board  of  Public  Works  will  receive 
bids  until  2  p.m.,  Apr.  24,  for  asphalt  macadam  and  brick  pav- 
ing on  various  streets.     W.  J.  Fries,  is  Comptroller. 

Plymouth.  WIm. —  (Official) — Bids  will  be  received  until  8 
p.m..  May  4,  by  H.  A.  Lueake,  City  Clk.,  for  laying  21.000  sq.yd. 
of,  permanent  pavement  on  concrete  foundation,  10,745  of  curb 
and  gutter  and  other  accessories. 

Stoughton,  Wis. — L.  C.  Currier.  Secy.,  will  receive  bids  until 
noon,  Apr.  16,  for  waterbound  macadam  paving  and  com- 
bination curb  and   gutter  on  parts  of  four  streets. 

♦  Superior,  Win. — The  contract  for  paving  parts  of  Belknap 
St.  with  asphalt  has  been  awarded  to  JOHN  DIFFER.  Su- 
perior,  Wis.,   at   $22,567. 

Sturgeon  Hay,  Wi«i.— J.  C.  Langenak,  City  Clk.,  will  receive 
bids  until  3  p.m.,  Apr.  12,  for  furnishing  20,000  gal.  No.  4  as- 
phaltum  road  oil,  40  to  50%,  and  one  air  pressure  oil  dis- 
tributor of  600-gal.  capacity. 

Went  llend.  AVIn, — C.  P.   Heipp,  City  Clk.,   will  receive  bids 

until  Apr.  22  for  concrete  paving  on  Main  St.  from  Beeck  to 

Poplar  St.  and  two  intersections,  together  with  combination 
curb  and  gutter. 

♦Sioux  City.  lo^va — The  contract  for  paving  West  River- 
side Ave.  and  Iowa  St.  with  concrete  has  been  awarded  to 
JULIUS  ORENSEN,  Sioux   City. 

♦  KanHnH  City,  Kan. — The  contract  for  repaying  Minnesota 
Ave.  from  Fourth  to  Eighth  St.  has  been  awarded  to  GEORGE 
UOUDEHUSII,    at    $36,000. 

Fnlrhnry.  Neb. — The  City  Council  plans  to  pave  various 
8tre«ls  with  asphalt  or  brick.     E.  A.  Wunder  is  Clk. 

Illiie  SprliiKH,  Mo. — An  election  will  be  held  Apr.  14  at 
wlileh  till-  niie.stlon  of  Issuing  $10,000  In  bonds  for  paving 
will    be    submitted   to    the   voters. 

+KnniinM  City.  Mo. — ^A  contract  for  constructing  concrete 
pavement   has  been   awarded    to  A.   JAICKS.   at  approximately 

$20,000. 

Sheridan.  Ark. — Bonds  for  $160,000  were  sold  Mar.  19,  the 
proceeds  of  which  will  be  used  for  Improving  roads  In  District 
No.    1. 

Ilrownllrld.  Tex. —  (Official) — We  have  been  advised  that  the 
rommlBsloners  of  Terry  County  plan  to  construct  about  30 
mlloii  of  rond  by  day  labor  thin  year. 


.\|iiil  s.   i:tir. 
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llrottiiniHMl,  'Vrx. — I'lTHH  roporlH  Htali<  Ihiit  the  rltlr.oim  of 
Iti'uwn  ('iiiiiity  I'liiitiMoplato  voiIiik  »ti  tin-  i|iii'Ntl<iii  of  IhhiiIiik 
ItiO.noo  In  bonilH,  tlu<  piiu-i-cdH  of  wlitch  will  Im  uh<'iI  for  i'dii- 
ilriirlliiK   I'oiiiIh. 

tnldnrll.  Tc». —  Uomlii  for  112.000  hiivr  Ihn'M  viitoil.  th" 
|iroi'<<i'>I.M   nf    wlilfh    will    lio    viHou    fur    IiiiiiiovIiik    111''    inlncliuil 


nti< 


M.   J.  MiromliH.    Win 


liiiiii 
will 


l)i<   l':nKi'.-ln-<'hiirK<'. 


rurni.  Tm.—  (Olll.liin  An  »'l«Mtlon  will  l)i>  liolil  Apr.  22  In 
I'rci'Ini't  No.  1.  to  voli'  on  tlu<  (|UOHtlon  of  UiiuInK  $:iri.Oo(i  in 
honilx,  tli<-  proiMMMlH  of  whlrli  will  l>p  uwimI  for  i-onHtniclInx 
itpproxiniutcly    IS   nilli.s   of   road. 

dim..  Tm.-  lOtllrlalt  An  cl.illon  will  be  hi-Id  Apr.  17 
In  I'rrclnrt  No.  2.  to  voli-  on  tho  <|Ui>Htlon  of  iHHiiInK  $.'i0.000  In 
bomls.  tlip  profJMMlH  to  !>«•  iiHOd  for  oonHtriirtlnK  h1>ouI  17  iuIIoh 
of  roil, I 

KoiKlit.  'Vrx.  .\t  n  nriMit  rlrrtlon  the  cltlzoiiM  of  Modlnii 
Conntv  l-a.Mtrovlllo  niMlrli-t  voted  In  favi>r  of  iMHuInx:  $10,000 
In  bond.s,  tho  proi-oodH  to  lio  unod  for  i-oimtruotlnn;  roadH. 

lltiiiHton.  Trx. — rrpsii  reports  dtnto  thnt  bids  will  lu>  ro- 
i-olvoil  \intll  Aiir.  12  bv  H.  I...  Wimhburn,  County  Audr.  for 
Kradlntr   tbo  Sril.-r   ltd. 

KnrnrM  <*l«j-.  'I>«.- -At  n  roront  election  llio  cltlzinH  of 
Karno.i  I'onntv  voli-il  In  fnvor  of  IsHUinR  IT.I.OOO  In  tiondH,  tho 
prooooil.s  of  which  will  bo  used  for  constructing  road.s  In  I'rc- 
.Inct  No.   I. 

TnHooKn,  IVx. —  (Otilclal) — We  arc  advised  that  Oldham 
("ounfy  will  spend  about  $10,000  for  the  construction  of  47 
miles  of  road.     William  Halfour  Is  Clk.  of  County  Court. 

Vonkiim,  Tex.-  -The  cllv  plans  to  improve  Coke  St.  from 
Hubbard  lo  Shcehan  St.,  Hubbard  St.  from  Coke  to  Gonzales  St. 
and   Gon/.alcs   St.    from    Hubbard    to   Simpson    St. 

Cunhlnir.  Okln. — Press  reports  state  that  the  city  plans  to 
pave  approximatelv  16  blocks  of  the  business  district  with 
brick.     C.   K.   OrocKo  Is  Mayor. 

Coiorndo  Sprinirn,  Colo. —  (Ofllclal)  —  Bids  will  be  received 
iintll  noon,  Apr.  10.  by  the  IU>ard  of  Commissioners  of  El  I'a.so 
Countv  for  constructing  approximatelv  1600  lln.ft.  of  the  Ute 
Pass  Rd..  State  Highway  No.   IS. 

+rolnrii<lo  SprincM,  Colo. — A  contract  for  Improving  the 
T'to  Pass  Hd.  has  been  awarded  to  RIPLKY  &  LKSLIE,  Pueblo, 
at   $9000. 

Viinia,  Arl«. — The  Hoard  of  Supervisors  of  Yuma  County 
has  sohl  $.'>00,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  constructing  roads. 

Chehalin,  AVaiih. —  (Official)  —  Rids  will  be  received  about 
Apr.  10  by  the  Commissioners  of  Lewis  County  for  construct- 
Inp  IH  miles  of  concrete  road  near  Curtis.  .T.  D.  Neville  is 
County  ICnpr. 

Hillyanl.  Wash. — Morton  McCartney,  City  Kngr.,  of  Spo- 
kane, will  soon  prepare  plans  for  paving  Diamond  Ave.  The 
work  will  be  done  during  the  summer. 

Port  Orchard,  AVaNh. — The  Commissioners  of  Kitsap  County 
have  authorized  S.  H.  Berry,  County  Engr.,  to  prepare  plans  for 
the  construction  of  n  road  from  Colbv  to  Harper,  about  two 
miles.     The  estimated  cost  is  $.S00fl. 

Seattle,  'Wash. — Bids  will  be  received  until  Apr.  20,  by  the 
Board  of  County  Commissioners  of  King  County,  for  con- 
structing the  Redmond-Snoqualniie  Rd.,  to  be  known  as  Perm- 
anent Highway  No.  1.     The  work  will  cost  about  $.50,000. 

Walla  Walla,  WaHh. —  (Official) — Bids  will  be  received  until 
Apr.  20  by  M.  A.  Power.  City  Clk.,  for  paving  South  Ninth, 
North  Second.  Whitman.  Wellington  and  Palouse  St.  and 
Isaacs   Ave.     Noted   Jlar.    11. 

OreKon  City,  Ore. — The  City  Council  has  authorized  the 
City  Engineer  to  prepare  plans  for  the  paving  of  Main  St. 

Yanthill,  Ore. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $9000  in  bonds,  the  proceeds  of  which  will  be 
used   for  improving  streets.     Noted   Sept.   14.   1914. 

+E:iinhnrHt,  Calif. — A  contract  for  constructing  macadam 
pavement  has  been  awarded  to  D.  W.  TOPFELMIER,  San 
Leandro.  at   $19,000. 

Fretinn,  CaHf.— Bids  will  be  received  by  D.  M.  Barnwell, 
CHk.,  Bd.  of  Supervisors  of  Fresno  County,  until  2  p.m.,  Apr.  14, 
for  approximately  80,000  bbl.  of  road   oil. 

+BanniiiKr,  Calif. — The  contract  for  constructing  22  V4  miles 
of  highway  in  Banning  to  Palm  .Springs  has  been  aw.irded 
by  the  Commissioners  of  Riverside  County  to  B.  R.  DAVISSON 
CO..   Monrovia,   at    $63.9.54. 

Yuba  City.  Calif. — The  City  Trustees  plan  to  pave  a  num- 
ber of  streets  in  the  near  future.  Claude  Kline  is  Clk.  of  the 
Trustees. 

Valleyfleld,  «lne. — The  City  Council  proposes  to  pave  vari- 
ous streets  with  tarvia  and  concrete.  L.  J.  Bezer  is  Clk.  of 
the  Council. 

Hamtlton.  Ont. — The  Board  of  Control  plans  to  construct  a 
concrete  roadway  from  Kenilworth  Ave.  to  the  Beach  filtration 
plant.     The  estimated  cost  of  the  work  is  $30,000. 

St.  Mary'H.  Ont. — ^The  City  Council  plans  to  construct  a 
number  of  concrete  sidewalks  this  summer.  T.  M.  Clark  is 
Clk.  of  the  Council. 

IXDUSTRI.VL,    AVORKS 

•fBoHton,    MaHM. — The    contract    for    the  construction    of    a 

nine-story.   90xl22-ft.   storage  building   for  the   Boston   Wharf 

Co.,     2.59     Summer    St.,     has     been     awarded  to    J.     M.     &     C.   J. 
BUCKLEY.     The  estimated  cost  is  $60,000. 

+  Ne%v  Beiiford.  MaMM. — The  contract  for  the  construction  of 
a  five-storv.  110xl20-ft.  storage  building  for  the  Beacon  Mfg. 
Co.  has  been  awarded  to  the  CHARLES  B.  MAGTTRE  CO. 

Worcester,  MaHH. — Bids  will  soon  be  received  by  Armour  & 
Co.,  Chicago,  III.,  for  the  construction  of  a  three-story  cold- 
storage  warehouse  at  218  Summer  St.  Estimated  cost.  $60,000. 
Noted  June  18. 

+Worce«ter,  Mann. — The  contract  for  the  construction  of  a 
four-story,  48x80-ft.  addition  at  Greendale  for  the  Norton  Co. 
has  been  awarded  to  the  E  J.  CROSS  CO.  Estimated  cost, 
$25,000. 


\e\v  %€irlt,  .\.  Y. —  (BorouKh  of  Bronx) — PlnnN  nro  being 
Iirepaied  by  llenjamin  W.  Levilan,  Areh.,  20  Went  SIhI  Ht.,  for 
the  <'<HiNtruclloM  ot  a  two-Ht(jry,  r>nx200-ft.  Karagu  at  1166 
Pi'OHpei't    Ave.    for    Iho    ProMpcel   (iaruKu    Co.      EHtlninted    co«L 

$.50,000. 

New  York,  %'.  Y. —  (Ilorough  of  llrooklvn) — PlunM  aro  helnic 
pri'pared  by  Cannella  &  fiallo.  Arch.,  60  Graham  Ave,,  for  Ihn 
conHtructliin  of  a  four-Mtoiy,  4.5x!i.5-fl.  factory  for  F.  TomanHO, 
279   I'.UHhwIek   Ave.     IChI Itiialr-il  cohI,  $20,000. 

\rw  Yiirk,  X.  Y.-  (Horough  of  Matihaltan) — .John  M.  Baker, 
Arch.,  9  JaekHon  Ave.,  Long  iMlanil  City,  Ih  prepurlnor  planM 
for  alteratlonH  lo  tho  llvc-Mlory,  r>0xl(l0-ft,  factory  for  tho 
Tegolmclur  &  lllcpo  Co.,  771  KlrHt  Ave.  EHtlinated  coiit  $25,- 
000. 

New  York,  \.  Y. —  (Borough  of  Manhattan  )  —  PI.-inH  are  be- 
ing prepared  bv  .1.  P.  WlHkeiiian.  Arch..  30  IC.iHt  42d  St  for  tho 
conHtrnctlon  of  a  four-Htory,  7Nxini-ft.  g.-irago  for  T.  Smith, 
2391   Walton   Ave.      Tho  eMtinuite.l  .ost  Ih   $60,000. 

Ne»v  York,  N.  Y. —  (Borough  of  Queens) — Pl.-ins  arc  being 
prepared  by  .lohn  M.  Maker,  Areh.,  9  .fackson  Ave.,  for  the 
conslruetlon  of  a  five-story,  fiOxlOfl-fl.  relnforcerl-concrelo 
faetoiy  on  .Taekson  Ave.,  for  the  Auto  Supply  &  Equipment 
<'o.      ICstlmated  cost,   $.50,000. 

IteiiMMelier,  IV.  Y. —  (Ofllclal) — Plans  are  being  prepared  by  C. 
F.  Mjikepeace  &  Co..  Arch.,  for  the  construction  of  a  three- 
story,  60x33.5-ft.  relnforced-concrete  plant  for  William  Barnet 
&   Son,   Albiiny.      Note<l   r..'ar.    2.5. 

4>.lcrNey    City,    N.    J ihe    J.    W.     FERGUSON    CO..    TTnlted 

Bank  Bldg.,  Paterson,  has  been  awarded  the  general  contract 
for  tho  construction  of  a  threi--story,  39x92-ft.  relnforced- 
concrete  factory  for  the  ParodI  Cigar  Co.,  Inc.  The  estimated 
cost   is  $75,000. 

Krie.  I'enn. — The  Niagara  Film  Co.,  Marine  Bank  Bldg., 
|)latiH  to   construct  a   plant.     The   estimated   cost   is  $1.50,000. 

IlnrrlMhurg,  Penn. — Plans  are  being  prepared  for  the  con- 
struction of  a  three-story,  42x88-ft.  addition  to  the  plant  of 
the   Kreider  Shoe  Co. 

HarriHbnrg,  Penn. —  (Official) — Work  will  be  started  abovt 
May  1  on  the  construction  of  a  three-storv,  81x]53-ft.  factory 
at  Tenth  and  .Market  St.  for  the  Standard  Baking  Co.  Esti- 
mated  cost,    $100,000. 

+  PlttMliurKh,  Penn. — Henry  Laughlin  has  awarded  the  con- 
tract for  the  construction  of  a  two-storv  garage  to  T(3UPET 
BEIL  At  CONLICY.      The  estimated   cost    is  $70,000. 

AVnrren,  I'enn. — The  Floridln  Co.  plans  to  construct  a  plant 
to  cost  $60,000. 

AVilkes-Darre,  Penn. — The  Duplan  Silk  Co.  contemplates  the 
construction    of  a    factory.      The    estimated   cost   Is   $500,000. 

Baltimore,  Md. — Plans  are  being  prepared  by  .Stanislaus 
Russell,  Arch.  2900  Clifton  Ave.,  for  alterations  and  additions 
to  the  plant  of  the  Schall-Crouch  Auto  Co.  Estimated  cost. 
$12,000. 

+  .\ibeniarle,  N.  C. — The  contract  for  the  construction  of  a 
three-story  addition  to  mill  No.  5  for  the  Wiscassett  Mills  Co. 
has  been  awarded  to  HOLDBROOKS  &  BRADSHAW,  Salis- 
bury.    Estimated  cost,   $100,000. 

+CoIunibla.  S.  C. — E.  W.  ROBINSON  has  been  awarded  the 
contract  for  the  construction  of  a  one-story,  51x80-ft,  garage 
and  a  37x60-ft.  repair  shop  for  the  Capital  City  Garage  Co. 
Estimated    cost,    $10,000. 

+Be»semer,  Ala. — The  United  States  Cast-iron  Pipe  & 
Foundrv  Co.,  Burlington.  N.  .J.,  has  awarded  the  contract  for 
the  construction  of  an  addition  to  the  VIRGINIA  BRIDGE  & 
IRON  CO.,   Roanoke.   Va.,   at   $50,000. 

•f  Ashland,  Ky. — The  MT.  VERNON  BRIDGE  CO.,  Mt.  Ver- 
non, Ohio,  has  been  awarded  the  contract  for  the  construction 
of  a  flve-storv,  62xl32-ft.  plant  for  the  Norton  Iron  Works. 
Estimated  cost,  $50,000. 

+L,ou{svilIe,  Ky The  W.  E.  WOOD  CO.,  Detroit,  Mich.,  has 

been  awarded  the  general  contract  for  the  construction  of  a 
six-story,  reinforced-concrete  assembling  plant  for  the  Ford 
Motor  Co.     Estimated  cost,   $500,000.     Noted  Jan.   7. 

Cleveland,  Oliio — The  American  Shipbuilding  Co.  plans  to 
construct  a  group  of  reinforced-concrete  buildings  on  West 
24th  St.  The  group  consists  of  a  120x320-ft.  foundry  and 
machine  shop,  a  two-story,  100x200-ft,  pattern  .shop  and  a 
three-story,  60xl00-ft.  storage  building.  The  estimated  cost 
is  $160,000. 

Cleveland,  Ohio — The  Cleveland  Builders  Supply  Co.  will 
construct  a  52x212-ft.  warehouse.  The  estimated  cost  is  $15,- 
000. 

+Cleveland,  Ohio — The  Frantz-Premier  Mfg.  Co.,  Leader- 
News  Bldg..  has  awarded  the  contract  for  the  construction  of 
a  four-storv  plant  on  Ivanhoe  Rd.  to  the  SAMUEL  AUSTIN  & 
SON  CO..   14,230  Euclid   Ave.      Estimated  cost,   $150,000. 

Cleveland,  Ohio — Pl.ins  have  been  prepared  by  the  Forest 
City  Engineering  Co.,  Arch.,  512  Hippodrome  Bldg.,  for  the 
construction  of  a  one-storv,  80xll2-ft.  foundry  at  Aetna  Rd. 
and  East  91st  St.     Estimated  cost,  $12,000. 

Cleveland,  Ohio — Plans  have  been  prepared  by  Prack  & 
Perrien,  Arch.,  Pittsburgh,  Penn.,  for  the  construction  of  an 
eight-story,  150x200-ft.,  reinforced-concrete  pattern  building 
for  the  Westinghouse  Electric  &  Mfg.  Co.  Estimated  cost, 
$300,000. 

Toledo,  Ohio — Bids  are  being  received  by  E.  Scheiwe,  De- 
troit, Mich.,  for  the  construction  of  a  seven-story,  reinforced- 
concrete  storage  warehouse  at  Spielbusch  Ave.  and  State  St. 
for  the  Scheiwe  Storage  Co.,  645  Ohio  Bldg.  Noted  Jan.  28 
and  Apr.   1. 

Bloomlngrton,  Ind. — The  Showers  Bros.  Furniture  Co.  plans 
to  construct  an  addition  to  its  plant.     Estimated  cost.   $50,000. 

•fEast  St.  Louis,  HI. —  (Official) — The  WOERMANN  CON- 
STRUCTION CO..  543  Century  Bldg..  St.  Louis.  Mo.,  has  been 
awarded  the  contract  for  the  construction  of  five-story,  rein- 
forced-concrete abattoir  for  Armour  &  Co. 

Peoria,  III. — Plans  are  being  prepared  by  Warren  W.  Day. 
Arch..  527  Main  St.,  for  the  construction  of  a  six-story,  78x155- 
ft.  warehouse  for  Oakford  &  Fahnestock.  The  estimated  cost 
Is  $100,000. 
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+l.a  CroBse.  'Wis. — The  contract  for  the  construction  of  a 
one-story,  S0xl25-ft.  addition  for  the  Wisconsin  Pearl  But- 
ton Co.  has  been  awarded  to  F.  M.  NOBEL.  Estimated  cost 
$22,000.     Noted  Mar.  25. 

Milwankee,  AVIs. — Bids  will  be  received  about  Apr.  15  for 
the  construction  of  a  two-story.  80xl00-ft.,  reinforced-con- 
crete  addition  for  the  Richard  Guinz  Packing  Co.,  Muskego 
Ave.  and  Canal  St.     The  estimated  cost  is  $25,000. 

.Miliraakee.  Wis. — The  Federal  Pressed  Steel  Co.  will  con- 
struct an  addition  to  its  plant  at  Keefe  Ave.  and  North  Pierce 
St.     The  estimated  cost  is  $10,000. 

+Milwaukee,  AVis.— The  contract  for  the  construction  of  a 
printing  plant  on  20th  St.  for  O.  Schutz.  Clybourn  St..  has  been 
awarded  to  the  KROENING  CONSTRUCTION  CO.  Estimated 
cost   $20,000. 

Des  Molnea,  Iowa — According  to  press  reports  the  Nichols 
&  Shepherd  Co.,  Battle  Creek,  Mich.,  plans  to  construct  a  ware- 
house.    Estimated  cost,  $75,000. 

■f Minneapolis.  .Minn. — C.  A.  BOEHME  has  been  awarded  the 
contract  for  the  construction  of  a  two-storv,  51x38-ft.  factory 
at  65  22nd  St.  N.  E.  for  the  Minnesota  Fiber  Bottle  Co.  Esti- 
mated, cost,    $30,000.      Noted   Apr.    1. 

Leavenwortli,  Kan. — The  Schalker  Bros.  Packing  Co.  will 
construct  a  two-story,  reinforced-concrete  packing  house  at 
Third  and  Choctaw  St.     The  estimated  cost  is  $35,000. 

+St.  L.oai.s,  Mo. — The  contract  for  the  construction  of  a 
three-story,  70xl50-ft.  reinforced-concrete  warehouse  at  2917 
Clark  Ave.,  for  the  United  States  Incandescent  Lamp  Co.,  has 
been  awarded  to  BROCK   BROS.     Estimated  cost,   $15,000. 

Portland.  Ore. — The  Oregon-Washington  R.R.  &  Navigation 
Co.  plans  to  construct  a  roundhouse  at  Walla  'Walla,  Wash. 
Estimated   cost,   $60,000.      J.    R.   Holman   is   Chief.    Engr. 

+San  Fernando.  Calif. — HUNTSBERGER  &  REED.  414  Van 
Nugs  Bldg.,  has  been  awarded  the  contract  for  the  construc- 
tion of  a  one-story,  80xl72-ft.  packing  plant  for  the  San  Fer- 
nando Heights  Lemon  Co.  Estimated  cost,  $12,000.  Noted 
Mar.  18. 

Kamilton,  Ont. — The  Dominion  Sheet  Metal  Co.,  Ltd.,  re- 
cently incorporated  with  a  capital  of  $300,000,  will  construct 
a  plant  for  the  manufacture  of  galvanized  iron  sheets.  A.  T. 
Enlow,    Oshawa,    Ont.,    is   Pres. 

FEDERAL    GOVERXMEXT    AVORK 

-^DredKlnK — Providence.  R.  I. — The  following  are  the  bids 
received  for  dredging  in  Providence  Harbor:  P.  Sanford  Ross, 
Jersey  City,  N.  J.,  $91,833;  John  H.  Gerrish,  Boston,  Mass., 
$104,733:  J.  S.  Packard  Dredging  Co.,  Providence,  R.  I.,  $92,113. 
Noted  Mar.   4. 

+Po»t  Office — Danbury,  Conn. — The  contract  for  the  con- 
struction of  a  post  office  at  Danbury  has  been  awarded  to 
GEORGE  B.  WILLIS  &  CO.,  103  Park  Ave.,  New  York,  at 
$69,175.  This  post  office  was  originally  awarded  to  the  Charles 
I.IcCaul  Co.,  Philadelphia,  Penn.,  at  $61,900,  but  this  company 
was  relea.«>ed  from  the  contract  on  the  ground  that  an  error 
had  been  made  in  the  bid.     Noted  Sept.  24,  Nov.  12  and  Mar.  18. 

Font  Office — Plainfield.  N.  J. — Bids  were  received  for  the 
construction  of  a  post  office  at  Plainfield,  (a)  using  limestone 
for  all  exterior  stonework  e.\cept  where  granite  is  specified, 
(b)  using  sandstone  for  all  exterior  stonework  except  where 
granite  is  specified,  (c)  using  light  pink  Tennessee  marble 
for  all  exterior  stonework  except  where  gr.-inite  is  specified, 
as  follows:  John  C.  Abbott,  Plainfield,  (a)  $109,910,  (b)  $113,- 
910,  (c)  $142,910:  J.  Kresse  Co..  New  York,  (a)  $83,900,  (b) 
$88,000,    (c)   $111,000:   Torbert  Construction   Co.,    Hampton,   Va., 

(a)  $94,443,  (b)  $98,336.  (c)  $116,931;  J.  S.  Rogers  Co..  Moores- 
town,  N.  J.,  (a)  $91,800,  (b)  $97,800.  (c)  $116,900:  M.  Yeager  & 
Son,  Danville,  111.,  (a)  $94,569,  (b)  $96,525,  (c)  $114,672:  Con- 
ners  Bros.  Co.,  New  York,  (a)  $92,239,  (b)  $9fi,52r>,  (c)  $114,- 
670;  Hagen  Lumber  Co.,  Scranton,  I'enn.,  (a)  $97,997,  (b)  $101,- 
000,  (c)  $124,510;  Colonial  Construction  &  Supply  Co..  Char- 
lottesville, Va.,  (a)  $96,769,  (b)  $101,269:  Lewis  P.  Fluhrer  Co., 
New  York,  (a)  $99,995:  (b)  $124,460;  J.  I'.  CuUen  Construction 
Co.,  Janesvllle,  Wis.,  (a)  $117,000,  (c)  $139,500;  W.  H.  Fissell 
&  Co.,  New  York,  (a)  $84,000,  (b)  $92,878,  (c)  $113,373:  John 
l.,owrv,  Jr..  New  York,  (a)  $87,700,  (b)  $92,000,  (c)  $112,000; 
John  G.  Unkefer  &  Co.,  Minerva,  Ohio,  (a)  $92,213,  (b)  $100.- 
272.  (c)  $117,449;  William  H.  Egan,  New  York,  (a)  $96,420.  (!>) 
$102,000,  ((•)  $121,300;  Westchester  Engineering  Co.,  White 
l'lnln.s,  N.  Y.,  (a)  $88,235,  fb)  $98,000,  (c)  $112,000;  S.  W.  Mather 
&  Son,  Trenton,  N.  J.,  (a)  $86,200,  (b)  $90,300,  (c)  $1  OS, 980; 
Thomas  W.  Cissel,  Wooster,  Ohio,  (a)  $98,300.  (b)  $102,700,  (c) 
$123,770;   B.   K.   Tallamv  &   Bros.,   Plainfield.   N.   J.,    (a)    $100,975, 

(b)  $105,465,  (c)  $128,575;  Aroldo  tiarbares.  Mt.  Vernon.  N.  Y.. 
<ii)  $114,900,  (b)  $11.5,800,  (c)  $137,000;  Charles  Oilpln,  Phila- 
delphia, Pcnn.,  (a)  $82,978,  (b)  $89,538,  (c)  $105,100;  George  B. 
Wills  Sc  Co..  New  York,  (a)  $87,416,  (b)  $92,735,  (c)  $109,901. 
Noted   Feb.   25. 

^Nlonp  and  Hlpra|t — Philadelphia.  Penn. — The  contract  for 
rurTilshlng  and  depo.siting  1000  tons  of  broken  stone  iind  2100 
tons  of  rli>rap  at  Hrandywlne  .Shonl  Light  Station,  Delaware 
liiiv  him  been  awMr.led  to  the  COAST  Xc  LAKES  CONTRACT- 
ING CoRl'ortATIo.N.  II  Hroad  St..  New  York.  N.  Y..  at  $8959. 
Noted    l'"eb.    25   ami    Ai)r.    1. 

+  Ar<r>ilan  Wafer  Su|i|iiy — Indian  Hend,  Mil. — The  contract 
fo'  adilllloiiiil  arte.slan  water  supply  iit  the  1'.  .M.  naval  provlnR 
ground  has  been  awarded  to  EDWARD  CIIUISTMAN,  403  East 
Main   St.,    MaHMllIon.   Ohio,    at   $9890.      Noted   Jan.    14. 

Iliilldlnn— Washington,  D.  C— ISI.Ih  will  bo  recilved  until 
2  ti.rn..  Apr.  9,  by  the  DiHtrlet  CoinnilHwIoners  for  the  eon- 
utruetlfin  of  a  residence  at  14th  nnd  I'pnhur  St.  Oliver  P,  Neu- 
tnan   Is  one  of  the  Conir.<t. 

llnildInK — Wnnhlngton,  P.  C. — Bldii  will  he  received  until 
2  p.m.,  Apr.  15.  by  the  DlBtrlrt  CninmlnMloners  for  the  con- 
utrurtlon  ot  n    16-room  Bchool  on   Warder  St. 

(iradInK — Wnohliigtim,  D.  C.  KIiIh  will  be  received  until 
2  p.m.,  Apr.  13,  by  the  Dlntrlct  r<>ninilm«lotierB  for  grading  the 
went  approach  of  the  U  .St.  bridge,  Involving  about  11,900 
I'U.yd.  or  excavation.     Oliver  P.   Newman   Im  one  of   the  Comr8, 


Traveling  Crane — Washington,  D.  C. — The  following  are 
the  bids  received  for  furnishing  a  15-ton  four-motor  electric 
traveling  crane  at  the  navy  yard:  Morgan  Engineering  Co., 
Alliance,  Ohio,  $5485;  Whiting  Foundry  &  Equipment  Co.. 
Harvey,  111.,  $4870:  Manning.  Maxwell  &  Moore,  119  West  40th 
St.,  New  York,  $4149;  Pawling  &  Harnischfeger,  Milwaukee, 
Wis.,  $4885:  Cleveland  Crane  &  Engineering  Co..  WicklifC,  Ohio, 
$4685;  Niles-Bement-Pond  Co.,  Ill  Broadway,  New  York,  $4675. 
Noted  Mar.   11. 

•fHeating  Apparatus — Washington,  D.  C. — The  contract  for 
installing  heating  apparatus  in  the  Western  High  School, 
Washington,  T>.  C.  has  been  awarded  to  the  MONARCH 
HEATING    &    VENTILATING   CO.,   New   York,   at    $17,623. 

-^Coal — Norfolk,  Va. — Bids  will  be  received  until  noon.  May 
7,  at  the  U.  S.  Engineer's  office,  Norfolk,  for  furnishing  about 
3000    tons    of    bituminous    coal. 

Building — Radio,  Va. — Bids  will  be  received  until  11  a.m., 
Apr.  17.  by  H.  R.  Stanford,  Chief,  Bureau  of  Yards  and  Docks. 
Navy  Dept.,  Washington,  D.  C,  for  the  construction  of  a  two- 
story  brick   office   building.   36x50  ft. 

+Dredging — Charleston,  S.  C. — The  contract  for  dredging  in 
the  Ashlev  River,  has  been  awarded  to  SIMMONS  &  MAYRANT 
CO.,   Charleston,   S.   C,    at   $6937.     Noted  Feb.   IS   and   Apr.   1. 

Eartli-n-ork — New  Orleans,  La. — The  following  are  the  bids 
received  for  constructing  about  309,000  cu.yd.  of  earthwork  in 
the  Lower  Tensas  and  Atchafalaya  districts:  Gibson,  Hamil- 
ton &  Co.,  New  Orleans.  Lower  Tensas  Levee  District,  Haru 
Times  i-.evee.  Districts  Nos.  1  and  2,  involving  about  208,000 
cu.yd.,  17.37c.  per  cu.yd.;  Dameron-White  Co.,  Ltd..  New  Or- 
leans, Atchafalaya  Levee  District,  Lecour  Levee,  Lot  No.  2, 
11.89c.   per  cu.yd.     Noted  Mar.   18. 

♦  Steel  Lock  Gate.s — Cincinnati,  Ohio — Bids  will  be  received 
until  2  p.m.,  Apr.  27.  1915  liy  Lieut.  Col.  H.  Jervey.  U.  S.  En- 
gineers office,  for  furnishing  and  erecting  steel  lock  gates 
for  Dam   No.   29,  Ohio  River. 

♦Dredging — Indiana  Harbor,  Ind. — The  following  are  the 
bids  received  for  dredging  in  Indiana  Harbor,  which  involves 
about  40,000  cu.vd:  Greiling  Bros.  Co.,  Green  Bay,  Wis.,  $5800; 
Fitz  Simons  &  Connell  Dredge  &  Dock  Co.,  Chicago,  111.,  $7200; 
Great  Lakes  Dredge  &  Dock  Co.,  Chicago,  111.,  $7200;  Byrne 
Bros.  Dredging  &  Engineering  Co.,  Chicago,  111.,  $8533.  Noted 
Mar.  4. 

Remodeling  Post  Office — New  Albany.  Ind. — Bids  will  be  re- 
ceived until  3  p.m..  May  S,  by  Oscar  Wenderoth,  Superv.  Arch., 
Treasury  Dept.,  'Washington,  D.  C,  for  extending  and  remodel- 
ing the  post  office  at  New  Albany. 

Fuel  Oil — National  Military  Home,  Kan. — Bids  will  be  re- 
ceived by  W.  W.  Martin,  Treas.,  Western  Branch  N.  H.  D.  V.  S. 
until  2  p.m.,  Apr.  15,  for  furnishing  and  delivering  1,800,000 
gallons  of  fuel   oil. 

Brick  Mess  Hall — Pierre,  S.  D. — The  following  bids  were 
received  for  constructing  a  brick  mess  hall  at  the  Pierre 
Indian  School,  Pierre:  Frank  Jahen  Construction  Co.,  Huron, 
S.  D.,  $19,140;  Grev  Construction  Co.,  Watertown,  S.  D.,  $20,900; 
John  Lof  &  Co.,  Omaha,  Neb.,  $23,466:  W.  D.  Lovell,  Minnea- 
polis, Minn.,  $16,900;  J.  H.  Stevens,  Chamberlain,  S.  D.,  $16,- 
597;  Horton  &  Smith,  Montezuma,  Iowa.  $21,143;  N.  H.  Shep- 
pard,    Pierre,    S.    D.,    $17,625.      Noted    Mar.    11. 

+Post  Office — Miles  City,  Mont. — The  contract  for  the  con- 
struction of  a  post  office  at  Miles  City  has  been  awarded  to 
the  HlRAil  LLOYD  BUILDING  &  CONSTRUCTION  CO.,  Odd 
Fellows'  Bldg.,  St.  Louis,  Mo.,  at  $86,817.  Noted  Jan.  7  and 
Mar.   IS. 

Water  System — Rosebud,  Mont. — Bids  will  be  received  until 
11  a.m..  May  1,  by  J.  B.  Houston,  Depot  Quartermaster,  for  the 
installation  of  a  water  system  at  the  Custer  Battlefield  Na- 
tional Cemetery. 

+River  Bank  Protection — St.  Louis.  Mo. — The  contract  for 
10,000  lin.ft.  of  river-bank  protection  has  been  awarded  to 
RUST  &  SWIFT,  St.  Louis,  Mo.,  at  $124,112.     Noted  Feb.   11. 

Post  Office — Bryan,  Tex. — Bids  will  be  received  until  3 
p.m..  May  12,  by  Oscar  Wenderoth,  Superv.  Arch..  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction  of  a  one-story 
and    basement    stone    and    brick    post    office. 

Guardhouse  nnd  Bakery — Fort  Bliss,  Tex. — Bids  will  be  re- 
ceived until  11  a.m..  Apr.  30,  by  Maj.  William  Elliott,  Depot 
Quartermaster,  Kl  Paso,  for  the  construction  of  a  guardhouse 
and   bakery   at   Fort   Bliss. 

+  ('anal  Excavation — Grand  Junction,  Colo. — Contracts  for 
.Tbout  640.000  ou.\<l.  of  canal  excavation  have  been  awarded  to 
MANDENHALL.  STR.\W  &  BIRD  CO.,  Springville,  Utah,  for 
Schedules  2.  3,  5.  6  and  7  at  ;>  total  of  $:)9.921  and  the  REY- 
NOLDS-KLY  CONSTRUCTION  CO.,  Springville.  Utah,  for 
schedules  1  and  4  at  $38,675.     Noted  Feb.  11  and  Mar.  25. 

Post  Office — Park  City,  Utah — Bids  will  be  received  until 
3  p.m.,  May  13.  by  Oscar  Wenderoth.  Superv.  .\rch..  Treas- 
ury Dept.,  Washington,  D,  C,  for  the  construction  of  a  one- 
story   bilck    post   office   at   Park   City. 

Derrick  Hoist — Bremerton.  Wash. — Bids  will  be  received 
until  Apr.  20  by  the  Bureau  of  .Supplies  and  Accounts,  Navv 
Dept.,  Washington,  D.  C,  for  furnishing  an  electric  driven 
derrick   hoist  at   the   I'uget   Sound   Navy   Yard. 

BnlldliigM — Bremerton,  Wash. — Plans  arc  being  prepared  by 
the  Bureau  "f  Yards  and  Docks,  Navy  Department,  Washing- 
ton, I>.  ('.,  for  the  construction  of  a  storehouse  for  torpedoes 
at   the    I'uget   .Sound   Navy   Yard. 

Buildings  .S.m  Diego,  Calif. — Plans  are  being  prepared  by 
the  Bureau  of  Yards  and  Docks.  Navy  Department,  Washing- 
ton, 1).  ('.,  for  the  construction  of  radio  buildings  at  the 
Naval   Station,  .Sun    Diego. 

Buildings — Ciinmtiinamo,  Cuba — Plans  are  being  prepared 
by  the  Bureau  of  Viirds  and  I'ocivs,  .Navy  Department,  Wash- 
ingldii,  1>.  (V,  for  the  construction  of  barracks,  ((uartors  and 
recreation  buildings  at  the  Naval  Station,  Ciuantunumo.  The 
CHtlnuileil    cost    Is    $10,000. 

Foundations — Cavlte,  P.  I. — The  bid  received  for  the  exor.- 
vation  of  roundatloiiH  for  the  wireless  towers  at  the  Naval 
.Station,  Cavlte,  hns  been  rejected,  The  work  will  bo  dore 
by  the  Station.     Noted  Jan.  28  and   Miir.    is. 
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>llii<'<-lliiiir<>itN  Huiipllt-N  I'nniiinii^ — IIUIh  will  li<<  rrcclvdil  \in- 
tll  ln::i(i  II. m.,  Apr.  L'l'..  li\  MiiJ.  K.  ('.  Mukkk.  <!cmi  I'm.  ..ItliiT 
of  llu<  I'liiiiiinii  I'liDiil,  NViinIiIiikIoii,  I  >.  (  .,  fur  fiii'iilnliliiK  xlx 
ri'KuliitliiK    viilvi'H,    Miachliu'H.    luotoiH   mill   HtiiitliiK    i>iiiu>Ih    mill 

limit     MUltcllOM     foi      loiKlt. 

MIN<'I{I,I.AMK<II  .«• 

DrolKluK — MoHtoM,  Miinii.--III<Im  will  lie  iccolvoil  until  Apr. 
ir>  l>v  tlio  Stiit<<  llml'oi'  mill  I.miil  CoiiiiiiIhnIodimn  fur  iIii'iIkIiik 
nliou't  jr.. lino  I'll. .Ml.  Ill  UnicoirH  Pond  lliirlior.  Kiiliiiuuth.  Wll- 
lliiiii    1.    WIlllmiiH    I.H   I'll.    KiiKi. 

Motor  Firr  A|i|>iirntUM — Ohlropeo,  Mimn. — Tli«  city  contfin- 
(ilutrs  tin-  piinluiMi-  of  iiiotiir  iippurutUH  fur  Ihi'  tire  dvpitrtini'iit 

tit    :l    lO.Ml    iif    »M.(tl>ll. 

\n<n(orluni  Ilolvoki'.  Miinm.-  IIIiIh  will  li<<  rocolvoil  until 
Apr.  1'.  I<v  WllUmii  I!.  Itolil.  Anli..  for  the  roiiHtructlon  of  a 
MwliiuiiliiK    pool,    2l>x«o-fl.   for  tin-  city   of   llolyoke. 

I'Mrr  stntloii  iiiiil  \inrni  Synlfin  N''W  lli'ilfiiril.  Muss  Thi- 
citv  plans  to  tmllil  :i  rniliMl  llrr  Htiitlon  anil  mi  uniliTKrouiid 
alaini   a.Nst.in.      'Phi'    total  lont    will    In-   alioul   JUid.OdK. 

Plrr  StntloD — Siilcin,  MiitiB. — The  olty  plnnn  to  construct  a 
tire  station  at  an  cstlnuitcd  coMt  of  t-IO.UOO.  Ucor^e  F.  AHhtuii 
Iti  I'lty  ICnm-. 

Ilock —.Sandwich,  Mnss. — Press  reports  stale  that  the  city 
plans  the  construction  of  a  niunlclpnl  dock  ami  landliiK  t"  cost 
ahout    $10,000. 

-APitrlnic — tirecnwood,  Conn.— HIds  will  he  received  until  3 
p.m.  Apr.  17,  by  the  IllKhway  Coniniissioners  of  the  Town  of 
tlreeiiwlch  for  26,r>00  so. yd.  concrete  pavlUK  on  Kleld  Point  Ud., 
Prospect  St.,  HorscnecK  Lnne  and  Lake  Ave.  and  until  3  p.m. 
Apr.  20,  for  23.500  sq.yd.  on  Riverside  Ave.  and  Sound  Beach 
Ave. 

+Drr<lKinK — Mart  ford.  Conn.— The  contract  for  dredKiuK  In 
the  Connecticut  Kiver  hdow  Hartford  has  been  awarded  to 
the  IlAKTKOUti  &  NKW  YORK  TRANSPORTATION  CO., 
Hartford,  at    $13,000. 

-^Interior  Derorntlon — Albany,  N.  Y. —  (Otncial) — Bids  will 
be  received  until  noon,  Apr.  19,  by  the  Clerk  of  the  Board  of 
Supervisors,  Cit.v  Hall,  Alban.v,  for  furnishing  and  installin»^ 
the  finish  of  the  special  rooms  of  the  new  court  house  for 
Albany  County.  For  details  see  advertisement  under  "Con- 
tracts   to    lie    Let."' 

•  Steel  Furniture — Albany,  N.  Y. —  (Ollicial) — Rids  will  be 
received  until  noon,  Apr.  l!t,  by  the  Clerk  of  the  Board  of 
Supervisors,  City  Hall,  Albany,  for  furnishing  and  installing 
steel  furniture  at  the  new  court  house  for  Albany  County. 
Kor  details  see  advertisement  under  "Contracts  to   Be  Let." 

Dock  AVnII — Buffalo,  X.  Y. — Bids  will  be  received  until  Apr. 
H  by  Francis  (r.  Ward,  Comr.  Pub.  Wks.,  for  the  construction 
of  a.  600-ft.  timlier  crib  or  concrete  dock  wall  along  Birii  Is- 
land and  Pier,  Black  Rock  Canal.  The  estimated  cost  is  $40,- 
000.     George   H.   Norton   is   Deputy    Engr. 

Retnlning  Wall — Buffalo,  N.  Y. — The  City  Council  has  ap- 
proved the  bond  issue  of  $270,000  for  the  construction  of  a  re- 
taining wall  along  the  waterfront  from  Jersey  to  Georgia  St. 
Noted    Apr.    1. 

Track  lOqulpment — New  York,  N.  Y. —  (Borough  of  Manhat- 
tan)—  (Olticial) — Bids  will  be  received  until  2  p.m.,  Apr.  15, 
by  the  Commissioner  of  Bridges  for  the  equipment  of  the 
westerly  tracks  of  the  upper  deck  of  the  Manhattan  Bridge. 
Security  required,  $40,000. 

•Animal  House — New  York,  N.  Y. — (Borough  of  Richmond) 
—  (Official) — The  lowest  bid  received  by  the  State  Health  De- 
partment for  the  construction  of  an  animal  house  at  Rosebank, 
was  that  of  Philip  Wolf  &  Son,  Stapleton.     Noted  Feb.  IS. 

DredglnR — Rochester,  N.  Y. — Press  reports  state  that  bids 
will  be  received  soon  for  deepening  the  river  channel  between 
Central  Ave.  dam  and  a  point  south  of  the  aqueduct.  Esti- 
mated cost  about   $284,000.     F.   T.   Kllwood   is  City   Engr. 

Dredging — Atl.Tntic  City,  N.  .1. — Press  reports  state  th.it 
bids  will  be  received  by  the  City  Commissioners  for  dredging 
Clam  Creek  to  the  steamship  terminal.  An  expendituie  of 
$.')000  will  also  be  authorized  for  the  construction  of  landings 
for  visiting  yachts  and   vessels. 

Pier  Work — Atlantic  City,  N.  .1. — Local  press  reports  state 
that  the  Steel  Pier  Co.  will  spend  $33,000  in  repairing  dam- 
ages caused  by  the  storm  of  December.  The  greater  part  of 
the  work  will  be  pile  driving. 

+GrandHtand — Harrison,  N.  J. — The  contract  for  the  con- 
struction of  gr.indstands,  bleachers  and' fences  for  the  Federal 
League  Ball  Club  has  been  awarded  to  W.  P.  ELLISON.  INC.. 
29  W.  34th  St..  New  York.  The  estimated  cost  is  $85,000.  C.  B. 
Comstock,  New  York,   is  Arch. 

+Motor  Fire  Apparatus — Jersey  City,  N.  J. — The  Board  of 
City  Commissioners  bi's  awarded  the  contract  for  furnishing 
the  fire  department  with  three  motor-driven  aerial  fire  trucks, 
motor-driven  fuel  wagons  and  seven  horse-drawn  fire  engines 
to  the  .AMERICAN  La  FRANCE  CO.,  at  $79,995.  Noted  .Mar. 
4   and    2."). 

+nulkliead — Red  Bank,  N.  J. —  The  Board  of  Freeholders  has 
awarded  the  contract  for  the  construction  of  a  bulkhead  along 
the  countv  road  at  Galilee  to  OWEN  J.  MELEE,  Long  Branch, 
at  $1S,132. 

•Paving — Trenton.  N.  J. — Bids  will  be  received  until  2:30 
p.m.  Apr.  20,  by  the  Board  of  Chosen  Freeholders  of  Mercer 
County  at  Trenton,  N.  J.  for  improving  about  three  miles  of 
road  Section   2,  River  Road.     John  J.  Power  is  Dir. 

•Paving — Trenton  N.  J. — Bids  will  be  received  until  2:30 
p.m..  Apr.  20  by  the  Board  of  Chosen  Freeholders  of  Mercer 
County  at  Trenton  N.  J.  for  the  laying  of  a  bituminous 
macadam  highway  known  as  the  Trenton-Allentown  Turnpike. 
John   J.   Power,   a  dir. 

•  Paving — Trenton  N.  J. — Bids  will  be  received  until  2:30 
p.m.  .Apr.  "20.  by  the  Board  of  Chosen  Freeholders  of  Mercer 
County,  at  Trenton  N.  J.  for  about  three  miles  of  road  im- 
povement  known  as  Section  1,  River  Road.  John  J.  Power 
is  Dir. 


iiriiiniiKr  Wilmington,  N.  O. — The  <.'ommlaaloners  of  New 
lliiiiovir  l>iiiliiiiK<'  DiHtrli't  No.  1  will  Inhuc  $2'!  (100  In  bondN 
for  ilriiliiaKi'   In   thiH   dlstrlrt  mid  at   Wlntir    I'm  k. 

•  I. ever  Work  AugUMta,  (la.  —  llIdH  will  lin  rocolved  Until 
4  pin..  Ai.r.  27lli,  by  the  City  Council,  747  llioiid  St..  for  tho 
coiiHtriictloii  of  an  earth  levee  aloMg  the  Kavminah  IClver  be- 
low the  cltv  of  AugUNta.  Kor  details  see  nil vertlsement  un<I<!r 
"Ci.lillllilM    to    lie    Let." 

Ilrninnge  IioniililHonvllle,  La.-  The  ISiiyou  Conway  Drain- 
age DJMtilrt  has  declileil  to  ndvertlNe  for  IiIiIh  for  excavation 
work,   about    100,00  iii.yil.      II,  .1.    Vega    In  S<-.y.  of   the    H<l. 

DrnlnaKe-  Union  City,  Tenn,—  lilds  will  be  riielved  until 
A|ir.  12  by  the  Obion  Itlver  Drainage  Dlstrlrt  for  tli<i  construc- 
tion of  l,r.(I4,O0n  riLyil.  of  livei-  work  and  (;:t7.000  cii.yd.  of  ditch 
work,   all    Ilo.iting   dndge    work,      J.    A.   Coble    Is   Hecy. 

F.llinliinfion  of  4;riiile  CroHHlng  — liriitenahl.  •■)hlo — (Cleve- 
land poMi  olllii)  BIiIh  will  I.I-  received  by  C.  A.  Neff.  Clk.,  21» 
East  lo.'.tb  St.,  llrateii.ihl.  for  tlie  purchase  of  $»«,91S  In  bonds, 
the  proeeedH  to  be  UHi-d  for  the  elimination  of  the  grade  cross- 
ing at    lOast    lor.lh   St. 

(•>'mnn«iuni  Cincinnati.  (Jhio — Bids  will  bo  received  by 
Joseph  <;.  .Stelnkamp  Air  Mro.,  Arch.,  1212  Mercantile  Library 
Blilg.,  for  tho  coiiHlruclion  of  a  two-story,  7r>xl2H-ft.  gym- 
nasium for  St.  Xavier's  College,   Sycamore  and  Seventh  St. 

IlntliiiouMe — Cincinnati,  Ohio — Plans  are  nearing  completion 
for  the  const  lUclioM  of  a  two-story,  snxS.S-ft.  bathhouse  for 
the  city.  Philip  l.'oHilli  k  Is  Dir.  Pub.  Service.  Louis  O.  DItoe, 
fil7    Provident    Hank    lildg.,   is  Arch. 

Hiver  Imin-ovement — TIflln,  Ohio — Bids  will  be  received 
until  Apr.  20  by  William  Heller,  Dir.  Pub.  Service  for  rivi-r 
Improvements  including  .'')fi,900  cu.yd.  earth  excavation,  1000 
cu.yd.  rock  excavation,  4100  cu.yd.  plain  concrete  or  8125 
cu.yd.   reinforci'd-concrete   work. 

+<'liannei  Work — Xenla.  Ohio— The  County  Commissioners 
have  awarded  the  contijict  for  the  deepening  Bi-aver  (^reek 
Channel,  about  144.1X.'i  cii.vd.  floating  dredge  work  to  the 
JONES  CONSTRUCTION  CO.,  Mt.  Vernon,  Ohio,  at  $1.'J,091. 

Drain — ^Princeton,  Ind. — Bids  will  be  received  until  Apr.  14 
by  Ciorge  Miller,  Construction  Comr.,  for  the  construction  of 
:i  drain. 

Dredging — Washington,  Tnd. — Press  reports  state  that 
Daviess  County  will  dredge  Prairie  Creek  for  about  20  miles. 
The  estimated  cost  is  $90,000. 

Motor  Fire  Apparntun — Champaign,  III. — The  Citv  Council 
contemplates  an  exjienditure  of  about  $18,000  for  motor  fire 
apparatus. 

Iteereatlon  liuiiding — Chicago,  Til. — Bids  ■will  be  received 
until  11  a.m..  Apr.  12,  by  E.  C.  Shankland,  Chn.  Harbor  and 
Subway,  for  tho  construction  of  a  recreation  building  and 
shi-lter  on  pier  No.  2.  It  will  be  two  stories  high  with  brick 
terra-cotta  walls,  concrete  slab  floor.      Estimated   cost  $150,000. 

+DitebeN — Grand  Rapids,  Wis. — The  Wood  County  Drainage 
Distiict  Commission  has  awarded  the  contract  for  the  con- 
struction of  18  miles  of  ditches  in  the  townships  of  Seneca, 
Port  Edwards  and  Cranmoor  to  OILMORE  BROS.,  Grand 
Rapids,    at   6.94c.   per  cu.yd.      B.   G.  Chandos   is  Chn.   of  Comn. 

Drainage — Tndianola,  Iowa — Bids  wmII  be  received  about 
May  1  by  the  County  Auditor  for  the  construction  of  two 
ditches  in  Warren  County,  about  11  miles. 

+  Ditcli — Fairfax,  Minn. — The  contract  for  the  construction 
of  tile  ditch  No.  57  has  been  awarded  to  KIRCHER  BROS.. 
St.  Paul,  at  $13,990. 

Ditch — Foley,  Minn. — Bids  will  be  received  by  the  County 
.\uditor   until  Apr.   22   for   the   construction   of  ditch  No.    13. 

+Diteii — Mankato,  Minn. — The  contract  for  the  construe^ 
tion  of  County  Ditch  2R  has  been  awarded  to  the  NORTH 
STAR   CONCRETE   CO.,   Manketo,   at   $23,100. 

+Diteii — .Slayton,  Minn. — The  contract  for  the  construction 
of  Judicial  Ditch  No.  3  has  been  awarded  to  the  WIDELL  CON- 
STRT'CTION    CO.,    Mankato,    at    $76,995.      Noted    Mar.    11. 

•fDitoh — Wheaton,  Minn. — Contracts  for  40  miles  of  ditch 
work  have  been  awarded  to  D.  E.  MORGAN,  St.  Cloud,  for  26 
miles,  about  167.000  cu.yd.,  and  to  C.  ^V.  ROAD  CONSTRUC- 
TION CO..  Grand  Rapids.  Wis.,  about  76,000  cu.yd.  The  esti- 
mated costs  are   $21,600  and  $10,900  respectively. 

Drainage  District — Pine  Bluff,  Ark. — A  petition  has  been 
filed  in  the  (~!ircuit  Court  asking  for  the  formation  of  the 
Tenth  Drainage  District  in  .Teffirson  County.  It  is  proposed 
to   strengthen   and   deepen   Five    Forks   Cafion. 


Drainage — Brigham  City 
made  for  the  establishment 
in  Box  Elder  County.  The 
10.000  acres.  It  will  require 
Ogden,    is   Engr. 

Ditches — North    Yakima, 
ers  will   call   for  bids  in   the 
of   drainage    ditches    estimat. 
in    Drainage    District    No.    25 
Sunnyside  and  Granger. 


,  Utah — Preparations  are  being 
of  the  Corinne  Drainage  District 
proposed  district  embraces  about 
five  main  drains.     W.  M.  Bostaph, 

Wash. — The  County  Commission- 
near  future  for  the  construction 
to  cost  $38,000.  They  will  be 
1    the    Liberty    district    between 


+Dredging — Bandon,  Ore. — The  contract  for  dredging  the 
Coquille  River  from  Bandon  to  Coquille  has  been  awarded  to 
the  PUGET  .SOUND  BRIDGE  &  DREDGING  CO.,  Seattle,  at 
ISc.  per  cu.vd.  for  100,000  cu.vd.  a  month,  and  at  12c.  per  cu.yd. 
for  200,000  cu.yd.  a  month.     Noted  Feb.  IS. 

+Tiinber  Dock — Portland.  Ore. — The  Port  of  Portland  Com- 
mission has  awarded  a  contract  for  the  construction  of  a 
timber  dock  to  the   BRAYTON   ENGINEERING   CO.  at   $17,575. 

Oil  Station — Sacramento,  Calif. — The  Shell  Oil  Co.  has  taken 
out  .1  permit  for  the  erection  of  an  oil  distributing  station 
on  the  upper  Stockton   Road.     Estimated  cost.  $15,000. 

Crane  Trestle — San  Francisco  Calif- — The  I'nion  Iron 
Works  has  taken  out  a  permit  for  the  construction  of  a  trestle 
for  a  ship  crane  at  its  works  at  Michigan  and  20th  St.  Esti- 
mated  cost,   $60,000. 

Dock — Ft.  Frances,  Ont. — The  Department  of  Public  Works, 
Ottawa,     contemplates     the     construction     of    a    dock     at    the 
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foot   of   Cornwall   Ave.      The   estimated   cost   is   $10,000.      R.   C. 
Desrochers,  Ottawa,  is  Clk. 

Dredslns — Toronto.  Ont. — The  Council  has  voted  favorably 
on  the  proposition  to  dredge  and  clean  out  Catfish  Pond.  The 
estimated  cost  is  $48,000. 

BUILDIXGS 

OOUT  Uems  reloHK  to  BuitdiJW  Construction  trm  be  found  under  the  following  hcaO- 
tims:  "Industrial  norks"  •Federal  Goternment  Hort"  and  "Miscettaruous  " 

Claremont.  >'.  H.— (Official)— Bids  will  be  received  about 
Mav  4  bv  Thomas  W.  Fry,  Secy,  of  Bldg.  Com.  for  the  con- 
struction of  the  two-storv  Stevens  High  School.  Estimated 
cost,  $.55,000.  Brainerd  &  Leeds.  S9  Franklin  St.,  Boston,  Mass. 
is  Arch.     Noted  Apr.   1. 

Boston,  Mass.— E.  L.  Snider  plans  to  construct  a  seven- 
story  mercantile  building  at  23  .\lbany  St.  The  estimated 
cost  is  $75,000.     F.  A.  Norcross  is  Arch. 

Boston,  Mass. — Bids  will  be  received  about  Apr.  17  by  John 
A.  Keliher  for  the  construction  of  the  Craig  Theater  at 
Boylston    and    Ipswich    St.      Noted    Apr.    1. 

Maynard,  Mass. — Bids  will  be  received  until  .A.pr.  19  for 
the  construction  of  a  high  school.  Estimated  cost,  $60,000. 
Charles  R.  Greco,  S  Beacon  St.,  Boston,  is  Arch.  Noted  Mar.  11. 
+Worcester,  Mass.— GEORGE  A.  FULLER  CONSTRUCTION 
CO.,  Ill  Broadway,  New  York.  N.  Y.,  has  been  awarded  the 
contract  for  the  construction  of  a  building  at  446  Main  St. 
for  the  Merchants  National  Bank.  Noted  Feb.  4  and  Mar.  25. 
■Worcester,  Mass. — The  City  Council  voted  to  construct  a 
six-room  addition  to  School  No.  1  on  Cambridge  St.  Estimated 
cost,    $55,000.      Noted   Mar.    11. 

•fMiddletonn,  (onn. — C.  O.  STONE  &  CO.,  INC.,  has  been 
awarded  the  contract  for  the  construction  of  a  five-story 
building  for  the  Central  National  Bank.  273  Main  St.  Esti- 
mated cost,  $50,000. 

Beacon,  X.  Y. —  (Official) — Homer  H.  Stuart.  Pres.  of  Bd.  of 
Education,  informs  us  that  contracts  will  be  awarded  about 
Apr.  20  for  the  construction  of  a  two-story  high  school.  Noted 
Jan.  14,   Feb.   18  and  Mar.   IS. 

BnfFalo,  N.  Y. — Louis  P.  Fuhrmann,  Mayor,  has  approved 
the  issuing  of  $420,000  in  bonds,  for  the  construction  of 
schools  and  $118,000  for  remodeling  the  Broadway  Market. 
Buffalo,  X.  Y. — .\  bond  issue  of  $80,000  has  been  authorized 
for  the  construction  of  police  stations  No.  2  and  8.  Louis  P. 
Fuhrmann  is  Mayor.     Noted  Jan.  21. 

New  York,  N.  Y. —  (Borough  of  Bronx) — Plans  are  being 
prepared  by  Louis  Allen  Abramson,  Arch..  220  Fifth  .A.ve..  for 
the  construction  of  a  group  of  buildings  on  167th  St.  between 
Teller  and  Finley  Ave.  for  the  Daughters  of  Jacob.  Mrs.  .n..  D. 
Dworsky    is   Pres. 

New  York,  N.  Y. —  (Borough  of  Bronx) — Louis  Allen  Abram- 
son, Arch..  220  Fifth  Ave.,  has  prepared  plans  for  the  con- 
struction of  a  four-story  hospital  at  Charlotte  St.  and  Crotona 
Parkway  for  the  Bronx  Hospital  Association.  Estimated  cost, 
$300,000. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — Plans  have  been 
prepared  bv  Raymond  F.  .-Mmirall.  Arch..  185  Madison  Ave.. 
New  York.' for  the  construction  of  a  church  at  Classon  be- 
tween Putnam  Ave.  and  Madison  St.  for  the  Church  of  Nativity. 
E.stimated  cost,  $200,000. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  Cathedral 
Club,  Sixth  Ave.  and  St.  Marks  PI.,  is  planning  to  construct 
a  building.  Estimated  cost,  $80,000.  Clarence  Campbell  is 
member  of  Bldg  Com. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — Bids 
will  be  received  until  10:30  a.m.,  Apr.  22,  by  the  Board  of 
Health,  Department  of  Health,  Center  and  Walker  St.,  for  tlie 
construction  and  alterations  to  the  medical  staff  house  and 
nurses'  home  at  the  Willard  Parker  Hospital,  foot  of  East 
16th  St.     S.  S.  Goldwater  is  Pres.  of  Bd.  of  Health. 

New  York.  N.  Y. — (Borough  of  Manhattan) — Plans  have 
been  prepared  by  H.  C.  Leverance  and  William  Van  Alen, 
Archs.,  for  the  construction  of  a  16-story  office  and  store 
building  at  Broadway  and  24th  St.  for  the  .\lbermarle  Realty 
Co.      Estimated  cost,   $1,300,000.      Harry   E.   Miller   is   Pres. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Preliminary 
bids  have  been  received  by  Jackson,  Hosencrans  &  Water- 
bury  Arch.,  1328  Broadway,  for  the  construction  of  a  13- 
story,  66x98-ft.  hotel  at  30th  St.  near  Eighth  Ave.  for  the 
Hotel  Irwin  for  Women,  Inc.,  1  West  39th  St.  Estimated 
cost,    $185,000. 

New  York,  N.  Y. —  (Borough  of  Queens) — The  Board  of 
Education  plans  to  construct  a  two-story  school  at  Prospect 
St.    and    Poplar   Ave.,    Douglaston.      Estimated    cost,    $70,000. 

New  York,  N.  Y. —  (liorough  of  Richmon<l)  —  Bids  are  being 
received  bv  Lewis  E.  Jallade.  Arch.,  37  Liberty  St..  New 
York,  for  the  construction  of  a  one-story  recreation  building 
at  Sailors  Snug  Harbor,  S.  I.  (New  Brighton  post  office)  for 
the  Sailors  Snug  Harbor  Corporation,  61  Broadway.  New  York. 
p:Btlmatf(l   cost.  $40,000. 

PouKhkeepsle,  N.  Y. — The  citizens  will  soon  vote  on  the 
Issuing  of  $170,000  In  bonds  for  the  construction  of  a  city  hall. 
^RocheMter,  N.  Y. —  (Official) — The  contract  for  the  con- 
struction of  an  addition  to  the  Whitney  School  No.  17  has 
been  awarded  to  W.  V.  MAIITENS  &  CO,  at  $53,S77  J. 
Hankey  .Mullan,  Municipal  Bldg.,  is  Secy,  of  Bd.  of  Education. 
Note.l   Mar    18. 

+|:tlcn,  N.  V. — The  contract  for  the  construction  of  a 
techniciii  high  school  at  the  Utica  Free  Aca<lemy  has  been 
awarded    to    I'H'S    KEIINKK   *    SO.V.M,   at    $292, BOO 

Watervllet,  N.  Y. — The  lowest  bid  received  for  the  con- 
struction of  thi!  three-story  City  Hail  at  I5th  St.  and  Broad- 
way was  siibniittcd  by  the  J.  F.  Growc  Construction  Co.. 
Albany,   at    $57,975,      Noted    Feb,    II    and    Mar,    It. 

+  York(own  llrlitht",  N.  Y. — The  contract  for  the  construc- 
tion of  seven  cdthiK's  ill  the  New  York  State  Training  ScIiodI 
for  Boys,  2  W«-Mt  l.'.tti  St.,  New  York,  has  been  awardtii  to 
the  Cl'^NTIlAL  lUULKlNd  CO.  58  Front  Ht,,  Worcester,  Mass., 
at  about  $110,000.  Louis  F.  I'llcher,  Htato  Arch,.  Caiiltol, 
Albany,  prepared  the  plans.     Noted   Nov.   12  and  Jan.   7. 


Bayonne,  N.  J.— The  Board  of  Education  plans  to  construct 
a  school   at  West   4Sth   St.   and   the   Boulevard. 

Camilen,  N.  J. — Bonds  to  the  amount  of  $412,000  have  been 
authorized  bv  the  City  Council.  The  amount  will  be  used  for 
the  construction  of  a  high  school.  Noted  Dec.  17  and  Mar.  IS. 
Jersey  City,  N.  J. — Edward  Erickson,  Oak  St.,  plans  to  con- 
struct a  "motion  picture  theater  on  Jackson  Ave.  It  will  have 
a  seating  capacity   of  about   1500. 

Morris  Plains,  N.  J. — Bids  will  be  received  until  11  a.m., 
Apr.  14,  by  the  Board  of  Managers  of  the  New  Jersey  State 
Hospital  for  the  construction  of  an  addition  to  its  Industrial 
Building. 

+We8t  New  York,  N.  J. —  (Weehawken  post  office) — The 
contract  for  the  construction  of  a  parochial  school  for  St. 
Mary's  German  Church  has  been  awarded  to  the  VROMAN 
CONSTRUCTION  CO.     Noted  Feb.   25. 

.4Ilentown,  Penn. — The  Y.  M.  C.  A.  plans  to  construct  a 
$120,000  building  at  .Mlentown.  Frank  M.  Trexler  is  Chn.  and 
H.  W.  Elvidge   is  Secy,  of  Bd.   of  Trustees. 

Easton,  Penn E.  M.  Green,  M.  D.,  and  H.  J.  Steele.  Con- 
gressman, are  interested  in  a  plan  to  raise  $150,000.  The 
amount  will  be  used  for  the  construction  of  a  hospital. 

Hanover,  Penn. — The  School  Board  plans  to  construct  a 
high    school   to   cost   about    $85,000. 

Leliighton.  Penn The  citizens  will  soon  vote  upon  the  is- 
suing of  $100,000  in  bonds  for  the  construction  of  a  school. 

MeKeesport.  Penn. —  (Official) — Bids  will  be  received  until 
3  p.m..  Apr.  22.  by  W.  T.  Norton,  Secy,  of  Bd.  of  School  Dir.,  for 
the  construction  of  a  two-story,  high  school.  Noted  Mar.  11. 
Philadelphia,  Penn. — A.  .\.  Ritchie,  Arch,  is  preparing  plans 
for  the  construction  of  a  building  at  Broad  and  Ruscomb  St. 
for  the  Muhlenberg  Lutheran  Church.  Estimated  cost,  $60,000. 
Pittsl>argh.  Penn. — Plans  have  been  prepared  by  F.  J.  Oster- 
ling.  Arch.,  316  Fourth  .\ve.,  for  the  construction  of  a  ten- 
story  arcade  building  at  Fifth  .4ve.,  Grant  St.,  Oliver  Ave.  and 
W^illiam  Penn  PI.  for  Henrv  Clav  Frick.  Estimated  cost  $1,- 
500,000  to  $2,000,000.     Noted  Mar.   4. 

+Rooliester,  Penn. —  (Official) — McDONALD  &  HARTMAN, 
at  $63,650  has  been  awarded  the  general  contract  for  the  con- 
struction of  the  Rochester  High  School.  George  H.  Karcher  is 
Secy,    of   School   District    of   Rochester.      Noted   Mar.    11. 

+'VVarren,  Penn. — GEORGE  A.  FULLER  CO..  Ill  Broadway, 
New  York.  N.  Y..  has  been  awarded  the  contract  for  the  con- 
struction of  a  two-story  library.  Estimated  cost,  $150,000. 
Noted  Feb.   11  and  .\pr.  1. 

Baltimore.  Md. — Bids  will  soon  be  received  by  Wyatt  & 
Nolting,  Arch.,  1012  Keyser  Bldg.,  for  the  construction  of  the 
phvsical  laboratory  at  Homewood  for  the  Johns  Hopkins  Uni- 
versity.    The  estimated  cost  is  $200,000. 

Baltimore.  ^Id. — Plans  have  been  prepared  by  Carrere  & 
Hastings,  Arch.,  225  Fifth  Ave.,  New  York,  N.  Y.,  for  the 
construction  of  the  chemical  laboratory  at  Homewood  for 
the  Johns  Hopkins  University.     Estimated  cost,   $200,000. 

Baltimore,  Md. — Plans  are  being  prepared  by  Watson  & 
Huckle,  Arch.,  for  the  construction  of  a  church  at  Ostend 
and  Charles  St.  for  fuc  Chapel  of  Advent.  Estimated  cost, 
$45,000. 

Charlottesville,  Va. — Plans  have  been  prepared  by  Walter 
D.  Blair,  Arch.,  2S1  Fifth  Ave.,  New  York,  N.  Y.,  for  the  con- 
struction of  a  three-story,  50xl40-ft.  hospital  for  the  Uni- 
versity   of    Virginia.      Estimated    cost,    $50,000. 

+  I.yn<-hburK.  Va. — The  contract  for  the  construction  of  a 
building  at  Ninth  and  Main  St.  for  the  Lvnchburg  National 
Bank  has  been  awarded  to  E.  W.  MINTER  &  CO.,  115  Broad- 
way, New  York,  N.  Y.  Estimated  cost,  $110,000.  Noted  Jan. 
21. 

+Fairniont,  VV.  Va. — ROSE  &  BEAMAN.  Goldsboro,  N.  C,  at 
$115,749  has  been  awarded  the  contract  for  the  construction  of 
a  two-story,  85x250-ft.  school.  Paul  A.  Davis,  1713  Sansom  St.. 
Philadelphia,   Penn.,  is  Arch.     Noted  Feb.   25. 

Charleston,  S.  C. — Bids  will  be  received  about  Apr.  15  by 
William  Albert  Swasey.  .\rch.,  47  West  34th  St..  New  York, 
N.  Y.,  for  the  construction  of  a  12-story,  136xl32-ft.  hotel 
and  theater  building  at  Meeting  and  Hazel  St.  for  the  Argyle 
Hotel  Co.,  189  East  Bay  St.  Estimated  cost,  $600,000.  Noted 
Oct.   29. 

Rome,  Ua. — Bonds  to  the  amount  of  $100,000  have  been 
sold.  The  proceeds  will  be  used  for  the  construction  of  a 
municipal    building   and    a   hospital.      Noted    Mar.    11. 

Memphis,  Tenn (Official) — W.  C.   Duttlinger  Chn.   of  Bldg. 

Com.,  advises  us  that  nothing  can  be  reported  at  this  time  re- 
garding the  construction  of  a  $400,000  auditorium.  Noted 
Mar.    25. 

Nashville,  Tenn. — Bids  will  be  received  until  Apr.  13  by 
Samuel  Hannaford  &  Sons.  Arch.,  Hulbert  Rlk..  (Cincinnati, 
Ohio,  for  ihf  construction  of  the  laboratorv  building  for  the 
Vanderbilt  Universltv.  Estimated  cost,  $350,000.  Noted  Dec. 
17  and  31,  and   Mar.  25. 

+('lnflnnatl,  Ohio — The  general  contract  for  the  construc- 
tion of  a  Y.  M.  C.  A.  building  has  been  awarded  to  the  FERRO 
CONCHETK  CON.STRrCTION  CO.,  at  $60,313.     Noted  Nov.  19. 

ColuniltiiM,  Ohio — The  Legislature  Is  considering  the  ques- 
tion of  appropriating  $100,000  for  the  construction  of  an  In- 
stitution   for   deformed    and    crli)pled    children. 

Ilayton,  Ohio — Bids  will  be  received  until  noon,  Apr.  14. 
by  the  County  Commissioners  of  Montgomery  County.  Day- 
ton, for  llie  couHtriictlon  of  a  dormitorv  for  men  at  the 
County  Inllrniiirv  Schenck  &  Williams,  5'91  Arcade  Bldg..  Is 
Arch,      Walter    ll     Aszling    Is   Clk. 

+  KoMtorin,  Ohio-  L.  K.  WOOD.  Lima,  at  $138,444  was  award- 
ed the  contiiict  for  the  construction  of  the  Central  School  and 
an  addition   to  the  North   Union  St.  School.      Noted   Mar.   IS. 

(inllon,  ithio — The  H  P.  O.  E.  plans  to  construct  a  building 
at    the    public    .M.iuare,       lOstlniated    cost,    $50,000. 

I.nkrnood,  Ohio  lllds  will  be  received  until  noon  Apr.  15 
bv  P.  T.  Iliirrold.  CIU.  of  ltd.  of  Education.  High  School  Itldg.. 
Warren  ltd,,  for  the  construction  of  additions  to  the  Madison 
School  at  Mndlson  opposite  Wagnr  Ave.  Charles  W.  Hopkln- 
son,   900   Rose   Itldg,.   (Cleveland.   Is  Arch 


Al.ril    S.    llMr> 
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^lliroril  i>ii««T.  Ohio — rinitH  IMO  tioliiK  pirimrtid  liy  Krunk 
I,.   I'lu-k.iiil.  Aiili  .  (  (iliiinbuH,   for  Iho  ooiialiuclloii  of  u  m-liool. 

lOHtllUilt.'ll     COHl,      JC.O.IMMI, 

NurlhllrUt,  Ohio  HUIm  will  l>fi  rccolvod  until  noun,  Apr.  12, 
bv  C  I..  \\  IlllaiiiH.  Clk.  of  Mil  nt  Kiliii-ntlon  for  tln'  ronMlruc- 
tl'on  «if  11  mhool.      AKhl.y  \-   Sluiltx.  Chli-uno.  111.,  1h  Ari-li. 

'I'olrdo,  Ohio — lllilx  will  l>i>  r<<crl vimI  until  noon,  Apr.  19, 
by  tlu>  n.'iK  of  111.'  Hoiir.l  of  ICilui'iit Ion  for  tlin  i-on«trurtloii 
of  .Ni'briiNkii  Svhool  on  NobruHkii  Ave.  lioorK"  !.•■  MflCi'MMon 
Id   Ulr.   of  Siliool.M. 

^Tulrilo,  «lhlo  TliK  i-ontrnrt  for  tlii<  I'onHtructlon  of  ii  nlx- 
xtorv  buMilInK  on  Suinnill  St.  for  NcuhiiilNrI  llron.  liitM  boon 
hwukIimI   t.i   I'KANK    U.  .SPAIll..   lit   nbout.   |300.m»l). 

4-\%'lrklllT«>,  Ohio — The  <-onlriu'l  for  tln>  ron»lructlon  of  a 
Hohool  hii.M  li.rn  iiwar.l.-.l  to  tb.'  W.  DU.MIAK  CD..  N209  Codnr 
Aviv.  I'li'vi'liiml.  Ill   JMi.dtiO.     NotiMl   iMiir.   :;.'). 

^%VIII«iikI>I>».  »»hl«- -(Olllrliil)-  Tin-  i-ontriiot  for  tln"  ron- 
jilriiillon  of  a  hlub  Hrbool  ban  ln'<-n  awarilcMl  to  JAMMH  II. 
\Vi:i.l.S,  Siiaiili>n  Kil.  ami  Nalt-nllno  Avi-.,  Cli'vcliinil.  at  Ifill.- 
iV:-^.  <>th<>r  bills  wfio  ri'iTlx  ril  ax  followM;  t'raft  *  Akhi-w, 
Ji;:.,S7.');  U.  1>.  lirant.  Jiis.TirtS;  Jobn  Kli-sor,  $70,022;  Cli-voland 
Klri-proolliiK  Co.,  J71.000;  f.llok  Wolti'l  Co.,  J71,97;t;  .Slltniplo 
ConHtruitlon  Co.,  J72.S7!);  Koc  &  (JIIim  I.unibi-r  Co.,  J7I.O00; 
National  KlrpprooUnK  Co..  $71,400;  Ilrlb-r  ItroB.,  $76,400;  J.  H. 
Kobn,  $7'.>,000.      Notoil  Oct.   S,  .Ian.  21,    Ki-b.   4   anil   .Mar.    IS. 

K.vnnHvlllf,  Intl.-  (Oillrlal)  —  AroblliH-l.i  will  .loon  submit 
conipi-tltivo  iloslKiis  anil  plans  for  Ibc  proposed  construction 
of  a  $100,000  colisouni.  Cliarlos  1'.  Hoard  Is  Scc.\ .  of  ltd.  of 
Collsouni   IMrcctors.      Noted   .Mar.   2.1. 

I)<'<rt>lt,  Ml<<h. —  Plans  have  been  prepared  l>y  Louts  Kuniper, 
Arch.,  701  Klne  Arts  lUdK..  for  the  construction  of  the  De- 
troit Tuberculosis  Hospital  nt  I'hiKree  and  Schmittdiel  Ave. 
Kstlniatod    cost    $400,000. 

Dftrolt.  Mloh. — rians  h.TVo  been  jirepared  by  .VlUi'iner  & 
KIsen,  Arch.,  926  Hammond  HUIk.,  for  the  construction  of  a 
three-story  commercial  and  theater  building  at  Warren  Ave. 
and  rerrlen  Park  for  the  Scenic  Theater  Co.,  of  Detroit.  Esti- 
mated  cost,   $350,000. 

4i(irnnil  Kaiildn,  Mich.— The  contract  for  the  construction  of 
a  one-storv  liuildinK  for  the  First  Methodist  Episcopal  Church 
has  been  awarded  to  JOHN  McNAPT  &  .SONS.  203  Murrav  Bldg. 
Estimated    cost,    $170,000.      Noted    Nov.    12    and    Dec.    31. 

+MunlMlnK.  Mloh. — VICTOU  CARLSON,  Quinn,  at  $40,500 
was  awarded  the  contract  for  the  construction  ot  a  two-story 
school.  Charlton  &  Kuenzli,  Camp  Bldg.,  Milwaukee,  Wis.,  is 
Arch.     Noted  Oct.   1  and   15,  and   Mar.   11. 

BloomlnKton,  III. — The  citizens  are  planning  the  construc- 
tion of  a  convention  hall  at  Washington  between  Madison  St. 
and    Koosevelt    Ave.      Estimated    cost,    $100,000. 

ChioaKo,  III. — About  $600,000  has  been  appiopriated  by  the 
Buildings  and  Grounds  Committee  of  the  Board  of  Education 
for  the  construction  of  additions  to  the  following  elementary 
schools.  Willard  School,  St.  Lawrence  Ave.  and  49th  St., 
assembly  hall,  gymnasium  and  nine  classrooms,  $160,000;  Mc- 
pherson School,  Lincoln  St.  and  Lawrence  Ave.,  assembly  hall 
and  12  classrooms,  $180,000;  Komensky  School,  Throop  and 
20th  St.,  assembly  hall  and  gymnasium,  $90,000;  Beaubien 
School,  Laramie  and  Winnemac  Ave.,  gymnasium  and  12  class- 
rooms,   $100,000. 

Chicago,  III. — According  to  press  reports  the  Chicago  Board 
of  Trade  plans  to  construct  an  eight-storv  building  at  La  Salle 
St.  and  Jackson  Blvd.     Estimated   cost,  $2,000,000. 

Chlcnco.  III. — Plans  are  being  prepared  by  Erie  Hall, 
Countv  Arch,  for  the  construction  of  a  county  jail.  The  esti- 
mated  cost   is   $2,000,000. 

Evanston,  III. — Plans  are  being  considered  by  W.  T.  Mc- 
Elveen,  Pres.  of  Bd.  of  Education,  for  the  construction  of  a 
high  school.     The  estimated  cost  is  $1,000,000. 

MoIIne,  III. — Company  F.  Illinois  State  Militia  of  Moline 
plans  to  construct  an  armory.  Estimated  cost,  $60,000.  F.  A. 
Landee  is  interested. 

+Mil\vankee,  AVIm. — The  contract  for  the  construction  of 
an  addition  on  Second  St.  near  flrane  Ave.  for  Charles  Toy 
has  been  awarded  to  B.  A.  GREENLEAF.  Estimated  cost, 
$40,000. 

Mllivankee,  VVim. — Bids  are  being  received  for  the  con- 
struction of  a  building  at  Bradford  and  Prospect  Ave.  for  the 
St.  John's  Home  for  Aged  Ladies.  Mrs.  A.  J.  Horlick  is  Pres. 
Estimated  cost,  $60,000.     Noted  Jan.  14. 


Mii««iiiik<-<-,  \\  U. —  IllilH  will  noon  hf  received  for  the  con- 
Hlriiiiioii  i>r  11  Ihrtii'-Hlory  motion  picturn  th»iiter  and  ollica 
biillilliiK  on  .SiToiiil  SI.  near  Griind  Ave.  for  th<i  lliidifur 
Invi'Htmi'iil  Co.  lOHtlniali-d  cohI,  $90,000.  lirunt  &  I'hilllp,  C03 
Free    PriMM    lllilK.,    iH    Arch.      Noted    .Nov.    12. 

W  nIrrliMtii,  %VU.'  The  lioiird  of  ICducutlon  Ih  having  plana 
pii'pMri'd  bv  ItaiUliiHon  A/  I  Xiekendorrf.  Arcli.,  La  CrOHHi;,  for 
the   roiiHti  uriloii   of  it   liiKh   Hcliool.      ICnt liiialed    cont    IH    $100,000. 

MiMMotirl  \nllry,  lotvn  — (Olllelal )  All  bids  lecelved  .Mar.  30 
weie  lejei'led,  new  bliln  will  be  rerelved  until  Apr.  12  by  J.  H. 
Dewell.  Seev.  of  lid.  of  lOdueal  Ion,  for  the  ronnli'Urtlon  of  :i 
high   Hibool.      Noted    Feb.    II,   .Mar.    IH  and    25. 

if Mliiiu-apoIlM,  Minn. — The  contract  for  the  conHlructlon  of 
a  two-story  Kcbool  iil  IfiOl  I'nlverHlty  Ave.  for  Iho  Interna- 
tional ClirlMllan  I'nlty  HIble  College  liuH  been  awarded  to 
C.  C..i;UlCSO.\.      IJsflmateil   comI,    $75,000. 

SI.  i'niil,  Mlnn.-Tlie  Spei  ry  Realty  Co.,  PIltMburgh  Bldg., 
plans  to  coiiHtrucI  three  bulldlnK«  "t  Helbv  Ave.  and  Dale  Ht. 
EBtlinaled    cost,    $165,000.      J.    F.    Sperry    Ih    PreH. 

Nt.  i'aul,  Minn. — Plans  have  been  prepared  by  J.  HaUHlcr, 
City  Arch,  for  the  eonstruetlon  of  a  one-story,  132xlC0-ft. 
model  Mcbool  at  Jeffernon  and  llanillne  Ave.  The  eHtimated 
cost    Is   $45,000. 

Inil«>i>rnilpnrr,  Kan, — The  Prairie  Oil  &  OaB  Co.  plann  to 
construct    an    olllce    building.       Estimated    cost,    $200,000. 

loin,  Knn.  -The  clllzenM  are  considering  the  i|ueHtlon  of 
issuing  $S0,000  in  bonds  for  the  construction  of  a  high  Hchool. 

SnIInn,  Kan. —  Honds  for  $100,000  have  been  voted  by  the 
citizens.  The  jirocceds  will  be  used  for  the  construction  of 
a   school. 

Omaha,  Neb. — Plans  are  being  prepared  for  rebuilding  the 
Board  of  Trade  Bldg.  at  16th  and  I'"arnam  St.  The  estimated 
cost   is   $500,000.      E.   M.   Morsman,   Jr.,   Is   interested. 

^Iliitte,  Mont. — The  contract  for  the  construction  of  a 
two-story,  fireproof  bank  building  at  M;iln  St.  and  Broadway 
for  W.  A.  Clark  &  Bro.  has  been  awarded  to  NiCLSON  & 
PEDERSON.       Estimated    cost,    $50,000.      Noted    Mar.    11. 

Joplln,  .Mo. — The  Scottish  Rite  Cathedral  plans  to  con- 
struct a  125x1 50-ft.  building  at  Fifth  St.  and  Byers  Ave.  Es- 
timated cost,  $150,000,     F.  Taylor  Snapp  is  Chn.   of  Bldg.  Com. 

KiuiMnH  City,  Mo. — The  Board  of  Education  is  considering 
plans  for  the  construction  of  n.  three-story,  4Sxll5-ft.  addi- 
tion   to    the    public   library.      Estimated   cost,    $155,000. 

+St.  JoHeph,  Mo.- — The  general  contract  for  the  construc- 
tion of  the  public  city  hospital  has  been  awarded  to  the 
SELDEN-BRECK  CONSTRUCTION  CO.,  St.  Louis,  at  $82,797. 
Other    bidders    were;    King    Lumber    Co.,    Charlottesville,    Va., 

S  115,000;  St.  Joseph  Construction  Co.,  $90,335;  P.  P.  Buddy 
onstruction  Co.,  $96,400;  Wagenknecht-Walters  Construction 
Co.,  $109,390;  J.  W.  Lehr,  $88,787;  J.  E.  Gates,  $94,882;  Job  Hol- 
linger  Construction  Co.,  Kansas  City,  $96,678;  W.  D.  Lewis  Co., 
Kansas  City,  $84,998;  E.  A.  Steininger  Co.,  St.  Louis,  $94,743. 
Noted    Dec.    10. 

Dallas,  Tex. — J.  Ed.  Overbeck,  Arch.,  has  prepared  plans 
for  the  construction  of  an  addition  to  the  St.  P.aul  Sanitarium 
for  the  Daughters  of  Charity  of  St.  Vincent  de  Paul.  Esti- 
mated cost,  $250,000.  Rev.  Joseph  P.  Lynch,  Bishop  of  Dallas 
Diocese,  is  interested. 

El  Paso,  Tex. — W.  H.  Austin  plans  to  construct  a  three- 
story  apartment  house  at  Virginia  and  Overland  St.  Esti- 
mated  cost,    $65,000.      Gibson    &    Robertson    is   Arch. 

San  Angelo,  Tex. — Bonds  for  $80,000  have  been  voted  for 
the  construction   of  a  high  school.     Noted  Mar.   11. 

Sherman,  Tex. — Work  will  be  started  about  Apr.  15  on  the 
construction  of  an  administration  building  for  the  Carr-Bur- 
dette   Carlton   College.      The   estimated   cost   is   $50,000. 

Tyler,  Tex. — The  Commissioners  Court  plans  to  construct 
a   $40,000   county   jail. 

Denver,  Colo. — Preliminary  plans  are  being  prepared  by 
Walter  Rice,  Bldg.  Inspector,  for  the  construction  of  a  muni- 
cipal building  to  be  used  as  fire  and  police  headquarters. 
Alexander  Nisbet,  Comr.   of  Safety,   is   interested. 

Denver,  Colo. — J.  M.  Perkins,  Mayor,  has  petitioned  the 
City  Council  to  issue  $500,000  in  lionds.  The  proceeds  will  be 
used  for  the  construction  of  a  city  and   county  hospital. 

Poeatello,  Idaho — Bonds  for  $125,000  have  been  voted  by 
the  citizens  of  Poeatello.  The  proceeds  will  be  used  for  the 
construction    of   a   high   school.      Noted   Mar.    18. 


FII.TKR     HOtSE,     SETTLLNG     BASINS,     ETC.,     BILLINGS,     MONT. 


+Bids  were  received  Mar.  17  by  the  City  Council  for  the 
construction  of  a  filter  house,  settling  b.isins,  etc.,  for  the 
water-works  from:  (.A.)  Engineer's  Estimate;  (B)  Frank  Sa- 
varesy,  Billings;  (C)  Haggart  Construction  Co.,  Fargo,  N.  D.; 
(D)     Intermountain     Construction    Co.,     Tecumseh,    Neb.;     (E) 


Katz  Construction  Co.,  Omaha,  Neb.;  (F)  HANLON-OKES, 
Sioux  City  Iowa  (awarded  contract);  (G)  S.  Birch  &  Sons, 
Fargo,  N.  D.;  (H)  Security  Bridge  Co.,  Billings:  (I)  William 
Danforth,  St.  Paul,  Minn.;  (J)  E.  Lindstrom,  Billings.  The 
item   bids   were   as   follows: 


FILTER  HOUSE,  SETTLING  BASINS,   BILLINGS,  MONT. 


10.000  cu.yd.  earth  exoavation 

2410  cu.yd.  concrete,  Cla.^i  A 

15  cu.yd.  concrete,  Cla«3  B 

203. .tOO  lb.  reinforcinc  stod  bars 

20,3.V)  lb.  structural  steel  

7(KJ  ft.  4-in.  Class  B.  c  i.  pip<>  

40  ft.  16-in.  Class  A.  c.i.  pipe 

7S.5  ft.  24-in.  Class  A.  c.i.  pipi- 

.100  ft.  6-in.  drain  tile 

300  it.  8-in.  drain  tile 

450  ft.  10-in.  drain  tile 

0  ft.  12-in.  drain  tile 

35  ft.  14-in.  drain  tile ,    . 

325  ft.  15-in.  \'itrified  sewer  pipe.  . . . 
45  ft.  20-in.  nitrified  sewer  pipe .... 
400  ft.  24-in.  vitrified  sewer  pipe 

Extended  totals J72,717 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

$0.90 

$0.75 

SI  25 

80  50 

$1.10 

SO  80 

$1  25 

$C  75 

SO.  40 

$1  10 

14.00 

9  (K) 

12  00 

14  Of) 

12  00 

9  65 

15  00 

13  00 

13  00 

15  00 

10.00 

7  00 

11  00 

12  00 

11  00 

9  00 

15.(XJ 

10  00 

10.00 

11.00 

0.04 

0  03i 

0  04 

0  05 

0  035 

0  03} 

0  04 

0  0335 

0  03i 

0  03} 

0  04 

0.07 

0  04 

0.00 

0.04 

0  o.-)^„ 

0  04 

0.0355 

0.05 

0.07 

0.70 

0.70 

0.80 

0  75 

0  66 

1.10 

1  00 

1.80 

0.75 

0.75 

3  00 

3.50 

3  25 

3  00 

2.75 

7.85 

3  25 

7.15 

4  00 

3.18 

5  25 

5  50 

5  00 

5  .50 

4.75 

6.20 

5.40 

7. 55 

6  00 

5.27 

0  20 

0  20 

0  40 

0  30 

0.25 

1.02 

0.70 

0  .32 

0  30 

0.60 

0  .-JO 

0.20 

0.50 

0.50 

0  30 

1  07 

0.75 

0  42 

0  40 

0.65 

0  40 

0  20 

0  60 

0.60 

0  40 

1.15 

0.85 

0  65 

0.50 

0.75 

0  (K) 

0  20 

2  00 

0  75 

0  60 

1  30 

0  95 

0.75 

0  70 

1.50 

0  60 

0  20 

2.25 

0  90 

0  65 

1  45 

1  00 

1  25 

1  00 

1.90 

1  .50 

2  00 

3.00 

2.50 

1  45 

2  00 

2  60 

1  41 

2  00 

2.30 

1.50 

2.75 

3  25 

3  00 

1.50 

2  50 

3  00 

3.00 

2.80 

3.00 

2.50 

3  15 

4.00 

3  50 

2  25 

3.00 

3  .50 

4  50 

5.50 

3.60 

S65,S97        S82,350        S83.500        $85,600        $71,790        $91,500        $82,150        $68,000        $80,600 
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Oj^dea,  Utah — (Official) — John  M.  Mills,  Supt.  of  Schools,  in- 
t'orms  as  that  the  bond  election  for  $200,000  failed  to  carry. 
The  nmount  was  to  have  been  used  for  the  construction  of  ad- 
ditions and  improvements  to  schools  in  Ogrden.     Noted  Mar.  23. 

Salt  Lake  City,  I'tnh — Plans  have  been  prepared  by  F.  D. 
Rutherford.  Arch.,  for  the  construction  of  a  26-room  school 
at  13th  East  and  Seventh  South  St.  for  the  Board  of  Educa- 
tion. It  will  be  built  in  two  units,  the  first  having  13  rooms 
and  costing  about  $S2,000. 

Bremerton,  Wash. — Bids  will  soon  be  received  by  Max  Um- 
brecht.  Hotel  Rector,  Seattle,  for  the  construction  of  a  two- 
story  reinforced-concrete  motion-picture  theater  for  the  Osran 
Amusement    Co.      Kstimated    cost,    $65,000. 

Seattle.  Wash. — Plans  are  being  prepared  by  Warren  H. 
Milner,  Arch.,  lor  the  construction  of  a  jl. 000, 000  motion-pic- 
ture theater  near  Times  Sq.  for  James  Q.  Clemmer,  owner  of 
the  Clemmer  Theater. 

Fresno,  Calif. — Bids  will  be  received  until  2  p.m.,  Apr.  14, 
by  D.  M.  Barnwell,  of  the  Bd.  of  Supervisors,  for  the  construc- 
tion of  a  tubercular  ward  building  and  a  physicians  building. 
Glass  &   Butner,   Republican   Bldg.,   is  Arch. 

ILos  Angeles,  Calif. — Plans  have  been  prepared  by  Hunt  & 
Burns,  .A.rch.,  701  Laughlin  Bldg.,  for  the  construction  of  a 
two-story  school   on  Virgil   Ave.     Estimated   cost,   $45,000. 

Los  Angeiett,  Calif. — Plans  have  been  prepared  by  Elmore 
R.  Jeffery,  Arch.,  Wesley  Roberts  Bldg.,  for  the  construction 
of  a  group  of  high  school  buildings  at  Garvanza.  The  group 
will  include  a  two-story,  100x200-ft.  administration  building, 
a  two-storv,  62xl00-ft.  science  building  and  a  boiler  plant. 
Estimated  cost,   $130,000. 

Lob  .\neeles,  Calif. — Plans  are  being  prepared  by  John  F. 
Blee,  Arch.,  Union  League  Bldg.,  for  the  construction  of  a 
five-story,  112xl32-ft.  reinforced-concrete  loft  building  at 
Third  and  Alameda  St.  for  the  Neptune  Meter  Co.  Estimated 
cost,   $133,000. 

Norivalk,  Calif. — Bids  will  soon  be  received  by  George  B. 
McDougall,  State  Arch.,  Sacramento,  for  the  construction  of  a 
group  of  buildings  for  the  State  Hospital  for  the  Insane.  An 
appropriation  of  $160,000  has  been  made  by  the  Legislature. 
Noted   Dec.    23,    1913,   July   23   and   Aug.    6,   1914. 

Oakland,  Calif. — The  Commercial  Club  and  Chamber  of 
Commerce  plan  to  construct  a  six-  or  seven-story  building  at 
13th  and  Harrison  St.     Victor  H.  Metcalf  is  Pres. 

Oak  Park,  Calif. — Harry  Muddox.  Sacramento,  plans  to  con- 
struct a  three-story,  fireproof  building.  Estimated  cost,  $40,- 
000. 

San  Francisco,  Calif. — Contracts  will  soon  be  awarded  for 
the  construction  of  an  eight-story  office  building  at  Sutter 
near  Powell  St.  for  the  Pacific  Gas  &  Electric  Co.  Estimated 
cost,  $130,000.     Edgar  A.  Mathews,  231  Sutter  St.,  is  Arch. 

+San  Francisco,  Calif. — The  contract  for  the  construction 
of  a  pathological  and  garage  building  at  the  San  Francisco 
Hospital  has  been  awarded  to  C.  L.  WOLD,  at  $66,027.  Noted 
Feb.  4  and  Mar.  4. 

San  Francisco,  Calif. — Bids  will  be  received  until  11  a.m., 
.\pr.  14  by  Lewis  P.  Hobart,  Crocker  Bldg.,  for  the  struct- 
ural steel  work  for  the  University  of  California  Hospital,  at 
Fourth  and  Parnassus  Ave. 

Montreal,  Qne. — Plans  are  being  prepared  by  William  A. 
Swasey,  Arch.,  47  West  34th  St..  New  York,  N.  Y.,  for  the 
construction  of  a  16-story,  134xl75-ft,  hotel  and  theater  build- 
ing for  the  Philips  Place  Hotel  Co.,  723  Transportation  Bldg., 
Montreal.     Estimated  cost,  $1,000,000. 

Vancouver,  B.  C. — Plans  have  been  prepared  by  Somerville 
&  Pulman,  London  Bldg.,  for  the  construction  of  a  building 
for  the  Merchants  Bank  of  Canada  at  Granville  and  Pender 
St.     The  estimated  cost  is  $200,000. 


R.  H.  Hyland  &  Co.,  dealer  in  railway  supplies,  announces 
the  removal  of  its  offices  to  323  Wells  St.,  Chicago,  111. 

The  Charles  T.  ToppinR-  Co.,  Pittsburgh,  Penn.,  dealer  in 
contractors",  mine  and  quarry  equipment,  announces  the  re- 
moval of  its  offices  to  Suite  928.  Oliver  Bldg.  It  will  con- 
tinue as  direct  representative  in  western  Pennsylvania  and 
northern  West  Virginia  for  Koehring  concrete  mixers,  Clyde 
hoisting  engines  and  derricks,  Wylie  concrete  distributing 
system,  the  Cement-Gun,  McKiernan-Terry  pile  hammers  and 
rock  drills,  Neglev  slack-cable  excavators,  Buchanan  rock  and 
ore  crushers,  crushing  rolls  and  magnetic  separators,  Patten 
electric  bullder.s"  hoists,  Plaston  Industrial  cars  and  railway 
systems.  Converse  portable  sand  screens,  Hotchkiss  steel 
forms,  and  other  well  known  lines  of  machinery  and  equip- 
ment. 


C.\T.\LO(J    NOTICES 

The  Bristol  Co.,  Waterbury,  Conn.  Bulletin  No.  192.  Bris- 
tol's long-distance  electric  transmitting  and  recording  system. 
Illustrated,  S  pp..   8x10%   in. 

Oshkosh  Mfg.  Co.,  Oshkosh,  Wis.  Catalog.  Concrete  mix- 
ers, trench  pumping  outfits,  portable  saw  rigs.  Illustrated, 
32   pp.,   9x12  in. 

Cheesman  &  Elliott.  100  William  St.,  New  York.  Ninth 
Edition.  "Review  of  Technical  Paints."  Illustrated,  52  pp., 
6x9    in. 

The  Gregg  Co..  Ltd.,  Hackensack,  N.  J.  Booklet  D-101.  In- 
dustrial  railway   equipment.      Illustrated,   8  pp.,   3%x6   in. 

Electric  Welding  Co.,  Pittsburgh,  Penn.  Pamphlet.  Effi- 
ciency spacing  bar  for  concrete  reinforcement.  Illustrated, 
8  pp.,   6x9  in. 

Bausch  &  Lomb  Optical  Co.,  Rochester,  N.  Y.  Bulletin  N-A. 
Engineering  instruments.     Illustrated,  20  pp.,  6%x9%  in. 

Cambria  Steel  Co.,  Morris  Building,  Philadelphia,  Penn. 
Catalog.  Slick  steel  mine  ties  for  mine  and  industrial  rail- 
roads.     Illustrated,    42    pp.,    6x9   in. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111.  Bulletin  No. 
E-33.  Universal  electric  drills.  Illustrated,  8  pp.,  6x9  in. 
Form  No.  212.     Boyer  riveting  hammer.     Illustrated. 

Contractors'  Machinery  &  Supply  Co..  Wabash  Building, 
Chicago,  111.  Quarterly  List.  New  and  rebuilt  machinery  and 
supplies.      Illustrated,   16   pp.   4x8  V4    in. 

Olsen  Concrete  Mixer  Co.,  Elkhorn,  Wis.  Catalog.  Olsen 
double  drum  batch  mixer.     Illustrated,  6x9  in. 

Link-Belt  Co..  Philadelphia,  Penn.  Bulletin  No.  207.  Elec- 
tric hoist.  Illustrated,  4  pp.,  6x9  in.  Bulletin  No.  212.  Wen- 
dell centrifugal  coal  dryer.     Illustrated,   4  pp.,   6x9  in. 

DeLaval  Steam  Turbine  Co.,  Trenton,  N.  J.  Pamphlet. 
"Steam  Turbine  Drives  for  Rolling  Mills."  Illustrated,  24  pp., 
6x9  in. 

The  Blaisdell  Machinery  Co.,  Bradford,  Penn.  Catalog.  Air 
compressors,   vacuum   cleaners.      Illustrated,   6x9   in. 

Combustion  Engineering  Corp.,  11  Broadway,  New  York. 
Bulletin  B-2.     Type  E  stoker.     Illustrated,  20  pp.,  6x9  in. 

Moon  Mfg.  Co.,  108-28  N.  Jefferson  St.,  Chicago,  111.  Cata- 
log No.   4.     Lighting  plants.     Illustrated,   24  pp.,   4x9  in. 

John  Gibson,  Fromberg.  Mont.  Catalog.  Sectional  rein- 
forced concrete  culvert.     Illustrated,   6x8  in. 

Bituminized  Road  Co.,  Reliance  Building,  Kansas  City,  Mo. 
Pamphlet.      National    pavement.      Illustrated,    8x9%    in. 

Allis-Chalmers  Mfg.  Co..  Milwaukee,  Wis.  Bulletin. 
Tractor  truck.      Illustrated,   10   pp.,   9x12   in. 

Lidgerwood  Mfg.  Co.,  96  Liberty  St.,  New  York.  Bulletin 
No.  32.  "Cableways  on  Filtration  Work."  Illustrated,  8  pp., 
9x12   in. 

The  Cement  Tile  Machinery  Co.,  124-32  Rath  St.,  Waterloo, 
Iowa.  Catalog.  Concrete  mixers.  Illustrated,  24  pp.,  7%xl0% 
inches. 

Dobbie  Foundry  &  Machine  Co.,  Niagara  Falls,  N.  Y., 
Catalog  No.  IS.     Derricks.     Illustrated,  128  pp.,  6x9  inches. 

Pvott  Co.,  Morgan.  Carroll  and  Sangamon  St.,  Chicago,  111. 
Catalog  No.  13.  Cast-iron  pulleys,  gears,  fly  wheels,  etc. 
Illustrated,   144   pp.,   6x9  inches. 

The  Holt  Mfg.  Co.,  Stockton,  Calif.  Bulletin.  "The  Littlest 
Caterpillar   of  All."      Illustrated,    8   pp.,   7x10    inches. 

The  Hess  Flume  Co.,  Denver,  Colo.  Hanna  water  meter. 
Illustrated,  8  pp.,  6x9  inches. 

Cement-Gun  Co.,  Inc.,  30  Church  St.,  New  York.  Catalog.. 
The  Cement-Gun,  Apparatus,  Process  and  Product.  Illustrated, 
108  pp.,  6x9  inches.  Bulletin  No.  40.  "Protection  of  Steel 
With   Gunite   Without    Reinforcing."      Illustrated. 

Whitman  .-Vgricultural  Co.,  St.  Louis,  Mo.  Catalog  No.  71. 
"Sultan"  contractor's  equipment — gasoline  engines,  pumps, 
hoists,  etc.      Illustrated,   72  pp.,   6x9   inches. 

Whiting  Foundry  Eciuipment  Co.,  Harvey,  111.  Bulletin. 
Reprint  of  rules  for  safely  operating  cranes  as  issued  by 
the   National    Founders'   Association. 

Ogle  Construction  Co.,  332  S.  Michigan  Ave.,  Chicago,  111. 
Catalog.      Coaling    locomotives.      Illustrated,    22    pp.,    5x7    in. 


WATER-WORKS      IMPROVEM  I'.NTS      .VND     EXTE.\SIONS.    BIM.INGS,   MONT. 


+Bids  were  received  Mar.  17  by  the  City  Council  for  gen- 
eral Improvements  and  extensions  to  the  water  system  of 
Hutte  from:  (.\)  Engineer's  Estimate;  (B)  Frank  Savaresy, 
Millings;  fC)  Haggart  Construction  Co.,  Fargo,  N.  O.;  (D) 
Katz  Construction  Co.,  Omaha,  Neb.:  (E)  Intermountaln  Con- 
struction Co.,  Tecumseh,  Neb.;   (F)   C.  W.  Schruth,  Lewlstown, 


Mont.;  (G)  GORDON-TAYLOR  CONSTRUCTION  CO.,  Denver. 
Colo,  (awarded  contract);  (H)  Billings  Engineering  &  Con- 
struction Co.,  Billings;  (I)  Hanlon-Okes,  Sioux  City.  Iowa; 
(J)  McCabe-Archbald  Co..  Boulder,  Colo.;  (K)  E.  LIndstrom, 
Billings.     The   Item  bids   were  as   follows: 


W.\Ti;H-WOHK.S   I.MI'UOVK.MKNTS,    BII.I.INCS,    MO.\T 


3750  ft.  4-in.  c.i.  pipe 

12.210  (t  ft-in.  C.I.  pipe 

KMO  ft.  8-in.  c.i.  pip«> 

0440  ft.  lO-in.  c.i.  pipe 

7H0  ft    rclnvinu  4-in.  c  i.  pipe 

0170  ft  retiliiiliiK  t-iri  wood  pipe 
700  tl  r.pljiiitin  ('Hiri  wood  pipe 
2:t.'>0  ft    r.-pliiririK  H-iii    Kalariieiii  pipe 

5  twr>-wiiy  liyilrjiiiln 

30  ntnnnier  hytlraiitH 

6  4-in.  vrilveH 

IH  H-in.  viilven 

6  H-in    viilviw 

10  lO-in    vnlveii 

3«  e<infierlirm«  tii  old  nyntem 

105  iM(.y<l.  rrplnrinit  bitiililtiie  puvonient. 

Kili'nde.l  tritiiN 


.\ 

B 

c 

D 

i: 

V 

G 

H 

I 

J 

K 

JO  ir, 

JO  ti7 

so.  77 

SO.(H) 

»().(1S 

$0.90 

$0.58 

$0.79 

10 .  73 

I0..S4 

10.78 

1    oil 

O.OO 

1.02 

0.00 

0  .ss 

1.10 

0.83 

1.08 

0.93 

1  t« 

1.10 

1  :t5 

1.17 

1.33 

1 .  27 

1.20 

1.43 

1.18 

1   43 

1.25 

1..3(i 

1   45 

1.75 

1.40 

1.73 

I .  (-.2 

1./58 

1.79 

1   41 

1.95 

l.tiO 

l.t>8 

1.85 

0..'<0 

0.47 

0.10 

0.30 

0.30 

0.90 

O.'JO 

0.40 

0.45 

0.45 

0.30 

0. 10 

0.05 

0.10 

0.10 

0.05 

0.05 

0.01 

0.12 

0.11 

0.00 

0.05 

0.  10 

0.05 

0   10 

0.10 

0.05 

0.05 

0.02 

0.14 

0.11 

O.Oti 

O.Wi 

0.  10 

0.07 

0.10 

0.10 

0.05 

0.05 

0.01 

0.15 

0.11 

0  07 

0.05 

3'-'.00 

33.00 

.3(1.00 

.33  50 

33.00 

35.00 

33  (X) 

40.00 

38.00 

40  (K) 

45.00 

40  00 

;i|l.(NI 

45.00 

43  .V) 

40  00 

42 .  .50 

:t7  (H) 

40.00 

45.00 

41,00 

.50.  (K) 

l:i  iM) 

I2.1H) 

17..'>0 

15.  (XI 

14.  (XI 

13  (XI 

14  (X) 

17.60 

11. BO 

15  06 

18.00 

IS  00 

IS.(H) 

22 ,  (X) 

20  (Ht 

I.S.(K) 

l,S..50 

IS  (X) 

23.70 

17 .  .V) 

21   IX> 

24.00 

2.'.  (Ml 

25.  (M) 

30. (K) 

27.  (X) 

25  IK) 

25 ,  (X) 

•25.  (X) 

32.00 

25  00 

2<.>.82 

33.  (K) 

.IH.INI 

:i3.(K) 

10  mi 

37  (H) 

35.  (X) 

33  tM) 

35.00 

41.00 

35  26 

40.05 

42,00 

10  (X) 

r,.m 

12  60 

10.  (M> 

25.  (K) 

4.(X) 

20.00 

10.00 

12.00 

20.  (XI 

4   (K) 

3  75 

B  (X) 

3  75 

3  (X) 

3  no 

2.50 

3.00 

8.00 

1 .  40 

3..W 

t43,a«l    $37,626    t-l»,70H    t40,IH3    t38.IKH)    t-15.033    1.34,710    >'I7.(H4    $40,520    $43,506    $4(1. H>l 
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Comisttir^ctioini  News 


•DonotPH   worU    .kImiI  l«r,l    In    MM  ;  I\i;i:itIM  1    MIWS 
^-Donotcii   coiiUiicl   iiwaldeiJ.      Tli"-   iiajniM   of    lilildirii   i 


nl.vl    coiilniilH   iir.'   «.l    In    CAI'ITALa, 

iiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiMiiiiiiiMiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiiiiiiuiiiiiiiiiiiiiiiiuiiiniH 


In  mlilltloii  t..  tht'  tlKUi-.'.M  i>ul>llHh<<<l  luxt  w.-.-k.  r.'lallvi.  to 
liillUlliiK  i-uiiMtriii'tloii,  llvi'  iiildllliiniil  ■■■piirlH  l|jivi>  !>•  iii  ri'- 
i-olviil  from  tin-  railtli-  ('(lasl.  Tin-  timiiiailMnii  wllli  hiHt  y>iir 
In  inui'h  inoro  unfavoi'itlilt<  tlian  conilltloiiH  warrant,  for  lant 
\oar  tlu<  couiit  cltlua  wuro  liulldlntj;  In  anticipation  u(  tho 
\  position. 

WiuiUTii  StnlM 

r-lmt  Tlin-*'  Mnnthii  o(  Year 

101.-.  mil  wir,  1011 

l,..i  Anmti-.i.  Calif j!.K'i.:t.Mi      lL',(«ii,(Ml      »i. Mr). 11:1      n.Tiii.oi? 

I'ortlaml.  l)ro .MU.?,").'.  SSJ.ilii.-.  l.lHS.lH.'i  l.iKt.t.OII.I 

San  DicRo,  Calif .S1..MI0  ;.'ivj.('.Mi  •lil.'i.oso  7Sl»,Sim 

Snn  Knincisco,  Calif l.U),'.,0;W  li,!).')!..!-.'.  3.()S1,771  ir,,im),r,7\ 

S«'iitllp.  Wiish tWl>.(>7."i  ItL'a.lM)  1,4&2.14U  2,U8;i,155 

T.iljil?"  «(  Huildiiijt     ro- 

tiiriiapuldisliod,  Apr.S.  1,185,1)08  l,412,.'i.'>4  2,537,101  3,003,037 

Tytals »l,'.«»0,U2       t»,.'i2n,U01     »11,239,000    »2y,07S,744 

H.\II.\VAYS 

Wmt  VIrKlnIn — Bnltinioro  .<t  Ohio  U.R.  Co. — It  Is  reported 
that  this  company  oontemplate.s  tl\o  extension  of  Its  lino 
into  tho  KarniinfTton  seotion  west  of  Kairmont,  where  the 
Consolidated  Coal  (^o.  will  open  new  mines.  F.  Li.  Stuart, 
Baltimore,  JId.,   i.s  Ch.   Engr. 

Went  Vlritlnln — Chesapeake  &  Ohio  Ry. — This  company 
contemplates  tlio  construction  of  a  branch  line  from  Beckley 
up  I'ine  Creek  to  the  coal  fields.  F.  I.  Cabell,  Richmond,  Va., 
Is  Ch.  Knt?r. 

WeHt  Virirlnln — Norfolk  &  "Western  Ry. — Arrangements 
are  beinp:  made  by  this  company  to  start  work  soon  on  the 
construction  of  a  branch  line  from  Williamson  to  the  mines 
at  Leckie.     J.  E.  Crawford,  Roanoke,  Va.,  is  Ch.  En^r. 

.\Inbnmn — St.  Louis  &  San  Francisco  R.R. — Plans  are  being 
prepared  by  this  company  for  an  exi)enditure  of  $.50,000  for 
the  improvement  of  its  lines  from  HirminKham,  Ala.,  to 
Memphis,    Tenn.      F.    G.    Jonah,    St.    Louis,    Jlo.,    is    Ch.    Engr. 

Kentucky — Baltimore  &  Ohio  R.R  Co. — -This  company  is 
securing  the  right-of-way  for  the  construction  of  its  proposed 
25-mile  lailway  up  Beaver  Creek  in  Floyd  County.  F.  L.. 
Stuart,  Baltimore,  Md.,  is  Ch.  Engr. 

Kentucky — Barbourville-JIanchester  R.R. — The  citizens  of 
Clay  County  have  raised  a  bonus  of  $100,000  to  aid  this 
company  in  the  construction  of  its  proposed  railway  from 
Barbourville  to  the  coal  fields  in  Clay  County. 

Ohio — Chesapeake  &  Ohio  Ry. — This  company  has  received 
bids  and  will  soon  award  the  contract  for  the  construction  of 
an  extension  to  its  line  to  connect  with  the  Norfolk  &  Western 
Ry.  near  Waverly,  Ohio.  F.  I.  Cabell,  Richmond,  Va.,  is 
Ch.  Engr. 

Oklahoma — Atchison,  Topeka  &  Sante  Fe  Ry. — According 
to  press  reports  surveys  are  being  made  by  this  company 
for  the  construction  of  a  railway  to  connect  Cushing,  Tulsa 
and  Drumright.  F.  M.  Bisbee,  Amarillo,  Tex.,  is  Ch.  Engr. 
Western  Lines. 

Idaho — Lewiston,  Nezperce  &  Eastern  Ry. — This  company 
has  been  incorporated  to  construct  a  railway  from  Lewiston 
to  Nezperce,  Idaho.  A  number  of  branch  lines  will  also 
be  built.     Z.  A.  Johnson,  Lewiston,  is  one  of  the  incorporators. 

^VoKhinKton — Northern  Pacific  Ry. — Plans  are  being  pre- 
pared l)y  this  company  for  the  extension  of  its  line  from 
Toppenish,  Wash.,  to  the  new  town  of  Saluskin.  A.  R.  Cook, 
Tacoma,  Wash.,   is  Prin.  Asst.   Engr. 

WanhinsTton — Tacoma  Eastern  R.R. — According  to  press 
reports  this  company  contemplates  the  construction  of  a  rail- 
way from  Morton,  Wash.,  to  connect  with  the  line  of  the 
Onalaska  Lumber  Co.  E.  O.  Reeder,  Seattle,  Wash.,  is  Ch. 
Engr. 

Alberta — Brule,  Grand  Prairie  &  Peace  River  R.R. — This 
company  has  applied  for  a  charter  to  construct  a  railway 
from  Brule  Lake  north  to  Grand  I'rairie,  thence  to  a  junction 
with  the  Pacific  Great  Eastern  in  the  Peace  River  section; 
also  to  build  a  branch  from  Grand  Prairie  crossing  the  Peace 
River  near  Dunvegan,  to  a  junction  with  the  projected 
Pacific,  Peace  River  <Si  Athabasca  at  the  Jlontagneuse  River. 
The  incorporators  include  D.  R.  McDonald,  Alexandria,  Ont.; 
C.  L.  Hervey,  Montreal,  Que.;  T.  A.  Burgess,  R.  H.  Pringle  and 
L.  Cote,  Ottawa,  Ont. 

ELECTRIC  RAI1.^V.VYS 
BoHton,  Mass. — The  Bay  State  St.  Ry.  Co.  contemplates  the 
extension  of  the  Highland  Circuit  lino  over  what  is  known  as 
the  Highland  loop.     R.  S.  Goff,  Boston,  is  Vice-Pres.  and  Gen. 
Mgr. 

New  Britain.  Conn. — Preliminary  arrangements  are  being 
made  by  the  Connecticut  Co.  for  the  extension  of  its  lines  in 
the  northwestern  section  of  the  city.  F.  L.  Beardsley,  New 
Britain,  is  Supt. 

tl'llllmantic.  Conn. — The  Willlmantic  &  Manchester  St.  Ry. 
Co.  has  been  incorporated  to  construct  an  electric  railway 
south  of  the  tracks  of  the  Central  Vermont  R.R.  where  con- 
nection may  be  made  with  the  tracks  of  the  Connecticut  Co.. 
thence  through  Pleasant  St.  and  connecting  streets  to  Colum- 
bia, thence  extending  through  to  the  towns  of  Andover, 
Coventry,   Bolton,    and    Manchester   to  a   point   in    Manchester 


mar  Manchi'Hter  Cirenn  where  connections  can  bo  made  with 
till-  trackd  of  tho  Coniioctlcut  ("o,  Among  IhuHe  lrit<-r<;Mted  ui'-: 
T.  J.  Spellacy  and  JoHeph  I.  Kopelinan,  liiirtfurd,  and  Edward 
Al.    VeoMiunH,    Anilover. 

Ilunrnio,  \.  v.- -The  City  C^ouncll  has  granted  a  franchlm; 
to  the  Interiintional  Hy.  Co.  to  double-tiack  Its  lln<-  on  F<-rrv 
Kl.  from  llum|)Mhlro  to  Niagara  8t.  J.  C.  Sheldon,  Buffalo,  Is 
I'ur.   ,\Kt. 

.^Ilrntown.  I'enn, — The  I.,ohiKh  Vallc-y  TranNit  Co.  contem- 
plates the  reconstruction  of  Its  trucks  on  various  streets.  W. 
W.   Wysor   is  Ch.   Engr. 

Illue  llnll,  I'enn. — According  to  pri'ss  reports  Jacob  Hartz, 
Blue  Hall,  Ih  Intcresteil  In  the  construction  of  an  electric 
railway  to  connect  Uluo  Hall,  Elverson,  Churchtown  and 
I'hoinlxvllle,    about    15    miles. 

'WnshinKton,  D.  i\ — Tlii>  Washington  &  Marvland  Ry.  Co. 
has  api)lled  to  the  Public  Ulllltli-s  Commission  for  iiermiHsion 
to  construct  an  electric  r.iilway  on  Kansas  Ave,  and  other 
streets  In  Washington.  Paul  Sleman,  Colorado  Bldg.,  Wash- 
ington,   Is   Secy. 

Worthlnicton,  AV.  Va. — The  Monongahela  Valley  Traction 
Co.  contemplates  the  construction  of  an  extension  from  Worth- 
ington  to   Farmlngton.     S.   H.  Miller,   Fairmont,   Is  Ch.    Engr. 

Mlnml,  Kla. — The  Ft.  Myers,  Marco  Bay  &  Miami  Ry.  Co. 
is  m;iking  surveys  for  the  construction  of  its  proposed  inter- 
urban  railw.-iy  to  connect  Ft.  Myers,  Naples,  Marco  Bay  and 
Miami,  aliout  50  mile.s.     W.  B.  Clay,  Arcadia,   is   Engr. 

I.uralu.  Ohio — The  Lorain  St.  Ry.  Co.  has  applied  to  the 
City  Council  for  a  franchise  to  extend  Its  lines  in  Lorain. 
L.  K.   Hurge,  Sandusky,   is  Gen.  .Supt. 

•f Srlotovllie,  Ohio — The  contract  for  building  th<>  exten- 
sion between  Sclotovllle  and  Ironton  has  been  awarded  by  the 
Ohio  Vallev  Traction  Co.,  Portsmouth.  Ohio,  to  O.  S.  HORD, 
Maysville,   Ky.,   and  A.   KEITHLY,   Huntington,   W.  Va. 

Chesterton,  Ind. — Tho  Gary  &  Tnterurban  Ry.  Co.  plans  an 
extension  from  Chesterton  to  Porter.     C.  W.  Chase  is  Secy. 

.Aurora,  III. — The  Aurora  &  Mendota  Electric  Ry.  Co.  has 
applied  to  the  City  Council  for  a  franchise  to  construct  an 
electric  railway  in  Aurora.  This  is  part  of  a  proposed  line  to 
connect  Bristol,  Piano.  .Sandwich,  .Somonaiik,  T.,eland,  Earl- 
ville,  Mendota  and   Princeton.     Noted   Nov.   26,   1914. 

Diiluth,  Minn. — An  extension  from  Tenth  to  16th  St.  is  con- 
templated  by  the   Duluth   St.    Ry.   Co.     J.   Carson   is   Ch.    Engr. 

Hutchinson,  Kan. — The  Hutchinson  Tnterurban  Ry.  Co. 
plans  to  build  an  extension  on  Ave.  F.  James  E.  Humbert  is 
Gen.  Mgr. 

Kallspell,  Mont. — The  Flathead  Development  Co.  has  ap- 
plied for  8.  franchise  to  construct  an  electric  railway  in 
Kalispell. 

Marfa,  Tex. — The  construction  of  an  electric  tnterurban 
railway  from  Marfa  to  Ft.  Davis,  about  18  miles,  is  contem- 
plated by  B.  Q.  Musgraves  and   associates  of  Fort  Worth. 

Spokane,  AVash. — The  Big.  Bend  Transit  Electric  Ry.  Co.  is 
preparing  plans  for  the  construction  of  an  electric  railway 
from  Spokane  along  the  Spokane  River  to  its  junction  with 
the   Columbia  River. 

L.OS  Angeles,  Calif. — The  Pacific  Electric  Ry.  Co.  contem- 
plates the  extension  of  its  line  south  of  Los  Angeles  to  Ingle- 
dale,  Lawndale  and  Hawthorne  Acres.  J.  McMillan,  Los  An- 
geles, is  Gen.  Mgr. 

Redwood  City,  Calif. — The  Council  has  approved  the  ordi- 
nance granting  a  sale  and  transfer  to  the  Redwood  City  Har- 
bor Co.  of  all  the  right-nf-way.  title  and  interest  recently 
granted  by  the  town  to  Edward  F.  Fitzpatrick  for  the  con- 
struction of  an  electric   railway.     Noted   Mar.   18. 

Hamilton,  Ont. — Plans  are  being  considered  by  tho  Hamil- 
ton .St.  Ry.  Co.  for  an  extension  in  the  southw-ostern  section 
of  Hamilton,  and  tho  renewal  of  the  tracks  on  York  St.  C.  K. 
Green  is  Supt.  of  Const. 

LIGHT,    HEAT    AXD    PO^VER 

+Lynn,  Mass. —  (Official) — The  l.ynn  Gas  &  Electric  Co.  has 
awarded  the  contract  for  the  found.Ttion  of  a  screening  plant 
and  water  tower  to  the  MacARTHl'R  CONCRETE  PILE  & 
FOUNDATION  CO.,   11  Pine  St.,  New  York,  N.  Y. 

?i"ew  London,  Conn. — It  is  reported  that  the  Connecticut 
College  for  Women  will  soon  build  a  one-storv  power  house. 
The  estimated  cost  is  $30,000.     Noted  July  23,  1914. 

HoIIey.  N.  Y. — The  citizens  have  voted  to  issue  $5000  in 
bonds  for  the  purpose  of  making  improvements  in  the  munic- 
ipal electric-light  system.  It  is  stated  that  the  system  will 
be  changed  from  133  cycles  to  60  cycles.  C.  H.  Bartiett  is  Chn. 
of  Light  Comrs. 

+New  York,  N.  Y. —  (Borough  Of  Bronx) — Bids  were  re- 
ceived Apr.  12  by  the  Department  of  Education  for  installing 
heating  and  ventilating  apparatus  and  temperature  regulation 
in  the  addition  to  Public  School  12.  Frisby  Ave.,  between 
Benson  Ave.  and  Overing  St.,  Borough  of  Bronx,  from:  Leslie 
&  Tr:>cy,  Inc.,  $11,883:  D.  J.  Rice,  $11,841;  E.  Rutzler  Co..  $12- 
054;  Grimshaw  &  Sturges.  $12,497:  Wells  &  Newton.  $12,923: 
James  Curran  Mfg.  Co.,  $12,759:  W.  J.  OLVANY.  177  Chris- 
topher St..  New  York.  $11,572  (awarded  contract):  Blake  & 
Williams,  $12,692;  Philp  &  Paul.  $12,957.     Noted  Apr.  8. 

+Yorktown  Heights.  N.  Y'. — The  Board  of  Managers  of  the 
New^  Y'ork  State  Training  School  for  Boys  has  awarded  the 
contract  for  the  construction  of  a  power  plant  for  the  school 
to  CALLAHAN  &  PRESCOTT,  Albany.     Noted  Jan.  7. 
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Bayonne,  N.  J. — It  is  reported  that  the  Standard  Oil  Co.,  26 
Broadway,  New  York,  is  considering  the  installation  of  an 
electric  power  station  at  its  Constable  Hook  plant. 

Beaverton-n,  Penn. — A  special  election  will  be  held  Apr.  17 
to  vote  on  the  question  of  municipalizing  the  plant  of  the 
Beaver  Electric  Co. 

Boyertomi,  Penn. — It  is  reported  that  the  Boyertown  Elec- 
tric Co.  contemplates  extending  its  transmission  lines  to 
Gabelsville  to  supply  electricity  to  that  village.  A.  E.  Groff  is 
Supt. 

+Bri8tol,  Penn. — William  H.  Grundy  &  Co.,  manufacturer 
of  yarns,  etc..  has  awarded  contracts  for  the  construction  of 
a  power  plant  as  follows:  ROBERT  LEDERLE,  Philadelphia, 
for  sttel  work;  TRUSSED  CONCRETE  STEEL  CO.,  Philadel- 
phia, for  steel  sash;  H.  R.  HEINICKE.  INC.,  Philadelphia,  for 
the  chimney. 

Harmony,  Penn. — Chester  &  Fleming.  Engr.,  Pittsburgh, 
Penn..  has  been  commissioned  by  the  Pittsburgh,  Harmony  & 
New  Castle  Ry.  Co.  to  make  surveys  for  two  impounding  dams 
on  Conoquenessing  Creek.  S.  H.  Waddell.  Diamond  Bank  Bldg., 
Pittsburgh,  is  Secy.,  Treas.  and  Pur.  Agt.  for  the  Pittsburgh, 
Harmony  and  New  Castle  Ry.  Co. 

New  Castle,  Penn. — The  Mahoning  &  Shenango  Ry.  &  Light 
Co.,  Youngstown.  Ohio,  plans  to  build  a  three-story,  com- 
bination passenger  and  freight  station,  and  electric  substation 
on  Washington  St.,  New  Castle.  The  estimated  cost  is  $65,- 
000.     R.  P.  Stevens,  Youngstown,  is  Pres.  of  the  company. 

\V'ilke.s-Barre,  Penn. — It  is  reported  that  the  Keystone  Col- 
lieries near  Wilkes-Barre,  will  be  equipped  throughout  with 
electrically  operated  machinery.  Locomotives  will  take  the 
place  of  mules,  and  electrical  equipment  will  replace  steam- 
driven  machinery  in  the  breakers. 

SprisK,  W.  Va. — Press  reports  state  that  the  Tug  River 
Power  Co.,  Gary,  W.  Va.,  will  build  an  electric-power  plant  at 
Sprigg.  It  will  be  of  brick  and  reinforced  concrete.  The 
estimated  cost  is  $30,000. 

Union,  \V.  Va. — The  Town  Council  has  granted  a  50-vear 
franchise  to  E.  H.  Butts,  White  Sulphur  Springs,  W.  Va.,  to 
construct  and  operate  an  electric-light  plant  in  Union.  It  is 
reported  that  energy  to  operate  the  plant  will  be  obtained 
from  the  Virginia  Western  Electric  Co.,  Clifton  Forge,  Va. 

'+Great  Falls.  S.  C. — The  Southern  Power  Co..  Charlotte, 
N.  C.,  has  awarded  the  contract  for  the  construction  of  a 
hydro-electric  plant  at  Fishing  Creek,  three  miles  above  Great 
Falls,  to  the  H,\RD.\WAY  CONTR.VCTTNG  CO..  Columbus, 
Ga.  The  contract  calls  for  a  development  of  SO.Ono  hp.,  and  it 
is  expected  that  the  plant  will  be  in  operation  by  Sept.  1,  1916. 
Charles  I.  Burkholder,  Charlotte,  is  Mgr.  of  the  Southern 
Power  Co. 

AVlnnHboro.  S.  C. — See  item  under  "Water  Supply-Irriga- 
tion." 

Sooth  JaekMonville,  Pla. —  (Official) — Bids  will  be  received 
until  3  p.m.,  Apr.  19,  by  the  Board  of  Bond  Trustees  for  a 
four-valve  or  uniflow  engine  for  direct  connection  to  a  125-kw., 
a  150-kw.  or  a  175-kw.  generator  with  exciter  and  switch- 
board: a  60-hp.  motor;  one  set  gears  and  one  feed  pump. 
Harry  Botts  is  Chn.  of  Bd.  The  J.  B.  McCrary  Co.,  Third  Na- 
tional  Bank    Bldg.,  Atlanta,   Ga.,   is   Engr. 

^Cleveland,  Ohio — The  contract  for  the  construction  of  a 
substation  at  East  79th  St.  and  Woodland  Ave.,  for  the  munic- 
ipal electric-light  system  has  been  awarded  to  the  CLEVE- 
LAND FIREPROOF  CONSTRUCTION  CO.,  650  Rockefeller 
Bldg.,  Cleveland,  at  $24,000.     Noted  Mar.  25. 

Mansfield,  Ohio — Bids  will  be  received  until  Apr.  23  by  Orra 
Hursh,  Dir.  Pub.  Ser.,  for  lighting  the  streets  of  the  city 
with  electricity  for  a  period  of  ten  years.  H.  Whitford  Jones, 
1303   Citizens'   Bldg.,    Toledo,    is  Consult.   Engr. 

Norwalk,  Ohl«i — Bonds  for  $120,000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  munici- 
pal electric-light  plant.  It  is  reported  that  work  will  be 
started  at  once.     Noted  Feb.  5,  May  21  and  Sept.  24,  1914. 

YoonKMton-n,  Ohio — Press  reports  state  that  the  Republic 
Iron  &  Steel  Co.  will  soon  begin  the  construction  of  a  new 
boiler  plant  to  replace  the  present  equipment  of  the  Brown- 
Bonnell  and  Bessemer  works.  Automatic  stokers  and  coal 
handling  apparatus  will  be  installed  in  the  new  plant.  The 
cost   Is   estimated    at   $300,000. 

BlUsfleld,  Mich. — The  Electric  Light  Commission  plans  to 
build  an  addition  to  the  municipal  electric-light  plant,  and  to 
purchase  a  new  switchboard  for  a  two-unit  plant.  Twenty- 
four  hour  service  will  be  established.  Ray  H.  Ellis  Is  Sunt. 
of  the   plant. 

StronKhnrHt,  III. — It  is  reported  that  M.  F.  T.  Schierbaum, 
owner  of  the  Stronghurst  electric-light  plant,  will  soon  in- 
stall new  equipment  Including  a  65-hp,  Muenzel  gas  engine 
and  one  T'l-hp.  Muenzel  auction  gas  producer;  also  one  45-kw. 
60-cycle.   three-phase,   2300-volt  generator. 

+  niilntb,  IMInn.— The  Board  of  Educiitlon  has  awarded  the 
contract  for  heating  equipment  foi-  the  new  Lincoln  .Junior 
High  School  to  the  AMERir.\N  Mh^VTING  CO,  at  $21,250.  The 
contract  for  the  electrical  work  was  awarded  to  P.  O.  PETER- 
SON,  nuluth,   at   $4112. 

Mi-('ra<-ken,  Kan. — It  Is  reported  that  an  eleotrlc-Ught  plant 
will  soon  be  Installed  In  McCrncken.  Energy  to  operate  the 
system  will  be  obtained  from  the  municipal  plant  at  La  Crosse. 

Grant,  Neb. — See  Item  under  "Water  Supply — Irrigation." 

Omaha,  Neb.  The  Oni.ihii  Ftv.  *  Light  Co.  has  bei>n  grunted 
nuthorltv  bv  the  State  Railway  Comnilxslon  to  Usue  $130,000 
In  bonds  and  stock,  the  proce'cdH  of  which  will  be  u»ed  for 
constructing  new   tranniiilHslon   lines  and  other  linprovementH. 

riarkabarK,  M». —  The  Clnrkuburg  Liglit  *  Power  Co.  con- 
templates the  In.stallatlon  of  an  electric-lighting  HyHtein  to 
cost  about  $4000.  About  seven  mllPH  of  tranHtnlMMlon  line  will 
be  hiillt.  Klectrlcltv  will  probably  bo  obtained  from  the 
munlclpiil  plant  at  Tli.ton,  Mo.  G.  !•  Wilson,  324  Mimin  Ave., 
WIIklnHburg,    Penn..    Is    Interested. 

I'rieb,  Mo.—  It  Is  reported  that  plans  urn  being  consldereil 
for  the  construction  of  a  munlel|inl  i>li>ctrl<--llgnt  plant  In 
ITrlch.  The  estlnuiled  cost  Is  $,1000.  II.  Uusso,  Urich,  Is  Intor- 
•  Htecl. 


Luling,  Tex. — -It  is  reported  that  the  Texas  Power  &  Light 
Co.,  is  negotiating  with  the  City  Council  with  a  view  to  estab- 
lishing an  electric-light   plant  in  Luling. 

Post.  Tex. — It  is  reported  that  the  Post  Power  Co,  will 
soon  install  an  electric-lighting  system  in  the  town.  H.  W. 
Fairbanks  is  Vice-Pres.,  Mgr.  and  Cont.  Agt. 

Stillwater,  Okla. — At  an  election  to  be  held  May  4  the 
citizens  will  vote  on  the  question  of  granting  a  franchise  to 
the  Stillwater-Pawnee  Gas  Co.  for  the  installation  of  a  natural 
gas   distributing   system. 

La  Junta,  Colo. — At  the  recent  election,  the  citizens  voted 
in  favor  of  issuing  $75,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  the  construction  of  a  municipal  electric-light 
plant.      Noted   Dec.    17   and    31. 

LoTeland,    Colo At    the    election    on    Apr.    6    the    citizens 

voted  in  favor  of  a  bond  issue  of  $78,000  for  the  purpose  of 
establishing  a   municipal   electric-light   plant.     Noted   Mar.   11. 

Cathlamet,  'Wash. — Application  has  been  made  to  the  City 
Council  by  C.  H.  Reeves,  Jefferson,  Ore.,  for  a  franchise  to  in- 
stall and  operate  an  electric-light  plant  for  a  period  of  10 
years.  At  the  expiration  of  that  time,  the  city  is  to  be  given 
the  privilege  of  purchasing  the  plant. 

Seattle,  Wash. — Bids  will  be  received  until  1:30  p.m.,  Apr. 
21,  by  C.  E.  Remsberg,  Secy,  of  the  Seattle  Port  Comn.,  for  the 
installation  of  an  electric-light  and  power  plant  in  the  fruit 
storage  building  of  the  East  Waterway  Terminal  Improve- 
ment. 

Highgrove,  Calif. — It  is  reported  that  the  generating  sta- 
tion of  the  Pacific  Light  &  Power  Corporation,  Los  Angeles, 
was  destroyed  by  fire  Mar.  28.  The  loss  is  estimated  at  $10,000. 
E.  R.  Davis,  Los  Angeles,  is  Gen.  Mgr.  of  the  company. 

Santa  Barbara,  Calif. — The  Santa  Barbara  Gas  &  Electric 
Co.  plans  to  rebuild  and  enlarge  its  gas  plant.  A  new  gen- 
erator and  compressors  will  be  installed.  John  T.  Huntington 
is  Mgr.  and   Cont.   Agt. 

Teehaehapi,  Calif. — It  is  reported  that  the  City  Trustees 
plan  to  install  a  municipal  electric-light  system  to  cost  about 
$4500. 

Visalia,  Calif. — The  Mt.  Whitney  Power  &  Electric  Co.,  Vi- 
salia.  has  been  granted  authority  by  the  State  Railroad  Com- 
mission to  issue  $238,000  in  bonds,  the  proceeds  to  be  used  for 
additions  and  improvements  to  its  system.  Fred  G.  Hamilton, 
Visalia,  is   Supt. 

Brantford.  Ont. —  Bids  will  be  asked  soon  for  the  installa- 
tion of  steam  heating,  plumbing  and  ventilating  equipment  in 
the  Central  School,  Sheridan  and  George  St.  The  estimated 
cost  is  $15,000.  The  Canadian  Domestic  Engineering  Co.,  Ltd., 
47  King  St.  W.,  Toronto,  Ont.,  is  Engr. 

BRIDGES 

St.  Johnsbnry,  Vt. —  Press  reports  state  that  the  Town  of 
St.  Johnsbury  has  voted  to  pay  25%  toward  the  cost  of  a  new 
bridge  over  the  Passumpsic  River  to  replace  t^e  one  carried 
away  by  the  February  flood.  The  state  will  pay  25%,  and 
the  Boston  &  Maine  R.R.  the  remainder  of  the  expense.  The 
cost   is   estimated    at    $32,000.      P.    E.    May    is   City    Clk. 

+l.awrence,  Mass. — The  Lawrence  Bridge  Commission  has 
awarded  the  contract  for  15,000  bbl.  of  cement  to  JOHN  J. 
EVANS,   at   $1.59   per   bbl. 

+Mansfleld,  Mass. — The  Board  of  Selectmen  has  awarded 
the  contract  for  the  construction  of  the  Spring  St.  Bridge 
to  POWERS  BROS.,  Brockton.  It  will  be  of  reinforced 
concrete. 

-A-Northampton,  Mass. —  (Official) — Bids  will  be  received  until 
noon.  May  4,  by  the  Commissioners  of  Hampshire  County, 
Court  House,  Northampton,  for  reconstructing  two  piers  and 
repairing  the  superstructure  of  the  Connecticut  River  Bridge 
between  Northampton  and  Hadley.  J.  R.  Worcester  &  Co., 
79  Milk  St.,  Boston,  is  Engr.-in-Charge.  Frank  A.  Brooks 
is  Chn.  of  County  Comrs.  Noted  Dec.  18,  1913;  Jan.  7,  Feb. 
18    and    Mar.    11,    1915. 

New  Haven,  Conn. —  (Official) — We  are  advised  by  F.  L. 
Ford,  City  Engr.,  that  bids  for  the  proposed  Tomlinson  Bridge 
over  the  Quinnipiac  River  in  New  Haven  will  not  be  asked 
before  midsummer  or  earlv  fall,  and  possibly  not  until  the 
spring  of  1916.     The  estimated  cost  is  $400,000.     Noted  Apr.  1. 

Canton,  N.  Y. —  (Official) — Bids  will  be  received  until  2  p.m.. 
May  5,  by  H.  M.  Barber,  Clk.  of  the  Town  of  Canton,  for  the 
construction  of  a  concrete-steel  arch  over  the  Grasse  River 
in  the  Village  of  Canton.  The  Concrete-Steel  Engineering 
Co.,  Park  Row  Bldg..  New  York,  N.  Y.,  is  Engr.  Ceylon  G. 
Chaney   is  Town   Supvr. 

Syracuse,  N.  Y. — It  is  reported  that  the  City  Council  has 
passed  an  ordinance  for  a  $12,000  bond  issue  for  the  purpose 
of  l)uilding  a  new  bridge  over  Onondaga  Creek  at  West 
Taylor  St.  to  replace  the  present  structure  which  has  been 
condemned.      W.   T.   Wooley   is  City  Engr. 

I.ainltertvliie,  N.  J. — The  Board  of  Chosen  Freeholders  of 
Hunterdon  County,  Fleniington,  will  build  a  new  bridge  over 
Swan  Creek  on  South  Union  St.,  LambertviUe.  Grant  Davis. 
County  Kngr.,  will  prepare  plans  and  supervise  the  construc- 
tion  of   the   bridge.      Noted    Mar.    IS, 

Newark,  N,  J. — See  item  under  "Miscellaneous." 

New  Urunswiek,  N.  J.— Bids  will  be  reci^ived  until  .\pr.  19 
by  the  Hoard  of  Chosen  Freeholders  of  Middlesex  County  for 
the  construction  of  a  concrete  slab  bridge  over  Green  Brook  at 
Madison  Ave.,  Dunellen.  Plans  were  prepared  by  Alvin  B. 
Fox,  County  Kngr.,  Perth  Amboy.  The  bridge  will  be  built 
Jointly   by  Nllddlcsex  and  Somerset  Counties. 

^NoniervlUe,  N.  J.— ( Olllclal)— The  Hoard  of  Chosen  Free- 
holders of  Somerset  Countv  has  awarded  the  contra<'t  for 
the  coMHtruction  of  tlve  countv  bridges  to  HURKK  \-  ItONHAM. 
IMaliitleld.  at  $n.44S.  J.  Doughty.  Jr.,  is  County  Engr.  Noted 
Mar.   l.s. 

Marcus  Hook,  Penn. —  (t>tllclal) — Bids  will  bo  received  \intll 
10  a.m.,  May  H,  by  the  ConimLsslonorH  of  Delaware  County, 
Media,  for  a  relnforce<l-concrete  bridge  on  the  Post  lid.  over 
Hook  Creek  at  Marcus  Hook.  John  Grlllln,  Media,  Is  Clk. 
of  t'Dmrs       Noted   Apr,   8. 
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AMrdln.  rruii.— (OtlU-lnl)— HIiIh  will  h«  rocelvoil  unlll  10 
.1  111,.  Miiy  3,  !>>■  till'  I'ominlBHioiHirH  of  I>«luwiir«  t'ounty  fi>r  ili" 
roiiNtrtictluM  of  II  tii'lilK<-  civoi-  Ulilli-y  Cicnk  on  thi'  line  at 
IliiKlniurv  I'lkr  bflwnn  Mlilillrioii  iiml  I'npcr  I'rovlili'tico 
■roxviiHlilptt.     t)rloii  I..   MiivlH  IH  rouiily  < 'ontrolli-r. 

\orrU<owu.  rrnit.  The  < 'umiiiiIhhIoikth  of  MontKoinf<ry 
oiiiity  li;ivi>  ilfc-lili'tl  lo  liiillil  a  ('oiii'i'<<t«  hrlilifo  over  Sloiiy 
■  ■  •ik  :il  StimbililKi'  SI.,  N'uri'Utowii.  Tho  t>nlimiitutl  cohI  Im 
-  ;ii.oO(i 

l>hlliiilrl|ililn.  I'pnii.-  (Oillclal)  Wo  iiro  uiIvImoiI  by  Jonii- 
Ihiiii  .loiu'N.  AxMl  MiIiIkk  ICiiKi-.  Itiiicaii  of  Siirvi'yH.  thiit  onll- 
iiaiuTN  liMVi'  IxM'ii  ihinhimI  for  (Iw  followiiiK  IiiIiIkom.  ami  thai 
IiIiIh  for  (hoir  coiiNdUi-tloii  will  mooii  Iii<  uhUimI:  IIiIiIkc  at  I'Mftll 
SI.  over  Noilh  r«>iui«ylvanla  It.H  .  7(1  ft.  \s  lilo.  CHllinali'il  comI. 
JTll.OOIl;  Dtainoiiil  SI.  omt  Coiiiu'i-IIdk  Ity..  •'•i'  ft-  wldi-.  chII- 
iiinUMl  rOMl.  $7r>.000;  Caiiilirlu  ami  A  St  ovit  Ulcliiiioml  IIiIiIkc 
and  PhllaiNlphla  X;  KfaillnK  Kv..  r.L>  ft.  wlilo.  t>Htlniali<il  lOHt. 
JfiL'.OOO:  Tlilnl  St.  umlor  riillntlrlplila,  Newtown  *  Nrw 
York  H.n..  OHtlnintcil  ro.st,  $3;.n00;  Ilolinu  Ave.  over  I'l-nnypack 
CiiM-U.  two  r.O-ft.  ami  ono  Sd-fl.  Hiians.  cHtimati-il  cohI,  $.S0,()0{»: 
r.Stli  St.  over  HaltlmoK'  (^.nlial  U.K..  tin  ft.  loiiu.  :iil  fl  wlile, 
i-Htlniatod  i-o.Mt.  $IS.00i);  I'"i.MhiM  Ave.,  iimlor  North  l'fiiii»\  Ivania 
U.K..  e.Mtlniated  i-o.st.  ?:!:'. ilOil;  Whitliv  Ave.,  over  llalllnioru 
Central  K.K..  eMllnialed  cont.  $42,000:  Sherwood  Ave.  over 
Indian   Kun.   L'O    ft,   lonn.   T.fi   ft.   wide,   estimated   coHt,   $.10,000. 

rUtiibiirKh.  I'rnn. —  (Olllclal) — HUIh  will  he  reeelveil  until 
noon,  Apr.  2.1,  by  It.  .1.  CunnlnKhiim,  rontroller  of  Allegheny 
I'onnty,  for  creosoted  WTOd  block  lloorH  on  a  number  of 
county  brld»res.  J.  CI.  Cbnifant,  Court  House,  rUtsburKh,  Ih 
County    lOn^r. 

SulTolk,  Vii. —  (OllU-lnl)  —  ISlds  will  he  received  until  noon. 
Apr.  22,  by  the  Clerk  of  the  Clrcull  Court  of  NanHemond 
Countv  for  the  construction  of  a  bridge  over  the  Nansemond 
itlver  near  SulTolk.  It  will  have  n  10.''>-ft.  draw  span  and 
two   r.'-ft.    ai)proaches. 

HnnKrr.  W.  Vii. —  (Olllclal) — nids  will  be  received  until  1 
p.m..  May  3.  by  the  Lincoln  County  Court.  Hamlin,  for  the  con- 
struction ot  a  steel  highway  briilse  ovim-  the  Ouyandotte  River 
at  Ranger.  It  will  have  one  l".i2-.  one  S2-  and  one  •12-ft.  span 
with  .n  16-ft.  roadway.  .\bout  fiOO  cu.yd.  concrete  masonry 
will  be  required.  A.  C.  Parsons  is  Pres.  of  the  Lincoln  County 
Court.  Oliver  &  Maupln.  Huntington.  \V.  Va.,  Is  Consult.  Engr. 
Noted    Apr.    1. 

Savannnli.  (in. — It  is  reported  that  William  H.  Stilwell  and 
associates,  of  the  Kast  Georgia  Hy.  Co.  plan  to  construct  a 
600-ft.   bridge   across   the   Cannochee   River. 

Wedowee.  .VIn. —  (Ofllcial) — Bids  will  be  received  until  noon, 
Apr.  30,  by  the  Board  of  Commissioners  of  R.andolph  County 
for  the  construction  of  four  steel  bridges  on  the  W^edowee 
iind  Roanoke  State  Highway.  .lohn  T.  Hefllin  is  Probate 
Judge  of  Randolph  County.  JI.  F.  Ussery  Is  Chn.  of  County 
Comrs. 

Natchitoches.  La. —  (Official) — Bids  will  be  received  until  10 
a.m..  May  3,  by  G.  H.  Pierson.  Pres.  Parish  Police  Jury,  for  a 
steel  bridge  over  the  Cane  River,  about  nine  miles  below 
Natchitoches.     W.  F.  Cooper  is  Kngr. 

^Clinton,  Tenn. — Press  reports  state  that  the  Bridge  Com- 
mittee of  Anderson  County  has  awarded  the  contract  for 
three  steel  bridees  across  the  Clinch  River  to  the  VINCENNES 
BRIDGE  CO..  Vincennes.  Ind.,  at  $.'>0,700  for  the  three.  They 
will  be  located  at  Clinton.  Moore's  Ferry  and  Edgemoor. 
Noted  Jan.  21,  Feb.  IS  and  Mar.  IS. 

Akron.  Ohio — fOfficial) — Bids  will  be  received  until  11  a.m., 
.■Vpr.  19,  by  the  Board  of  Commissioners  of  Summit  County 
for  paving  the  concrete  bridge  on  North  Howard  St.  Extension 
between  Akron  and  Cuyahoga  Falls.  C.  L.  Bower  is  Clk. 
of  Comrs. 

.tkron,  Ohio — (Official) — Bids  will  be  received  until  11  a.m., 
Apr.  2S,  by  the  Board  of  Commissioners  of  Summit  County 
for  the  following  bridge  work:  Rebuilding  the  Feeder  Bridge 
on  Manchester  Rd.;  superstructure  and  substructure  of  the 
Louis  Young  Bridge  on  Manchester  Rd.;  substructure  and 
superstructure  of  the  Peninsula  Canal  Bridge,  Boston  Town- 
ship;  C.   L.   Bower   is   County   Audr. 

+Eaton,  Ohio — (Official) — The  Board  of  Commissioners  of 
Preble  County  has  awarded  the  contract  for  the  construction 
of  a  concrete  arch  over  Twin  Creek  on  the  Salem  Rd.,  Harri- 
son Township,  to  the  ROCHESTER  BRIDGE  CO..  Cincinnati, 
for  the  substructure  and  the  BROOKVILLE  BRIDGE  CO., 
Brookville,  Ohio,  for  the  superstructure.  The  cost  of  the 
bridge  complete  will  be  $13,160.  The  contract  for  a  bridge 
over  Paint  Creek  in  Somers  Township  was  awarded  to  the 
BURK  CONSTRUCTION  CO..    Newcastle,   Ind.     Noted   Mar.   IS. 

JefferMon.  Ohio — Bids  will  be  received  until  May  3  by  the 
Board  of  Commissioners  of  .\shtabula  County  for  the  con- 
struction of  a  bridge  over  Mill  Race.  Harpersfield  Township. 
A.  V.  Hillyer  is  Clk.  of  County  Comrs. 

+Marion.  Ohio — The  Board  of  Commissioners  of  Marion 
County  has  awarded  the  contract  for  the  Retterer  Bridge  over 
the  Whetstone  River  in  Richland  Township  to  the  FRITZ- 
RUMER-COOK-GRANT  CO..  Columbus.  Eleven  other  bids  were 
received.     Noted   Mar.   IS. 

New  Lexingrton,  Ohio — (Official) — Bids  will  be  received  until 
10  a.m.,  Apr.  19,  by  the  Board  of  Commissioners  of  Perry 
County  for  the  substructure  of  a  bridge  over  Jonathan  Creek 
at  Glenford,  Hopewell  Township.  Clyde  M.  Foraker  is  Countv 
Audr. 

♦Poant  Toivn,  Ohio — The  Commissioners  of  Butler  County, 
Hamilton,  have  awarded  the  contract  for  the  construction 
of  a  bridge  over  the  Jliami  River,  and  repairs  to  the  present 
abutments,  to  the  OREGONTA  BRIDGE  CO..  and  the  ARPP- 
SIMPSON  CO.  respectively.     List  of  bidders  noted  Mar.   IS. 

Toledo.  Ohio — (Official) — Bids  will  be  received  until  10  a.m., 
.\pr.  30,  by  the  Board  of  Commissioners  of  Lucas  County 
for  repairs  on  a  number  of  bridses  and  the  construction  of 
three  new  culverts.     Charles  .7.   Sanzenbacher  is  County  .\udr, 

Warren.  Ohio — (Official) — Bids  will  be  received  until 
1  p.m..  .\pr.  26.  by  the  Board  of  Commissioners  of  Trumbull 
Countv  for  the  construction  of  the  substructure  of  the  John- 
.jton  Bridge  over  Center  Creek  on  the  South  Center  Rd., 
Mesopotamia    Township.      W.    R.    Harrington    is   County   Audr. 


^Iloonvlllp,  Ind. —  (Olllclal) — Thn  CommlHHloners  of  Warrick 
I'liiiiilv  li'ivx  awiinled  the  eoiilract  for  the  conntructlon  of 
ihre..  l.rldKeH  lo  lh<i  KAHT  HT  LOIIIH  lilllDGIO  CO..  H»Ht  Ht. 
Louln.    111.  Ill    $7000.      Noted    Mar.    \h   ami    Apr.    1, 

Convpriir.  Ind.  (Oltli'lal )-  llldM  will  be  received  until  noon, 
Mav  fl,  liv    Ihe   Hoard  of  I 'ommlHHionerH  of   .Vllaiiil  <;ounly,   Peru, 

for  II iiiHliiii'tlon  of  a  Hiecl  or  (■()n(!rel<i  brldgo  at  ConvcrMe. 

The  ■Htliiiatid  i  omI  Ih  $7000.  I''r»iik  K.  .MclOllieny.  Peru,  Ih 
County    Audr.      Noted    Apr.    I. 

Munrir,  Ind.  -(<  Ullclal)  — HldH  will  be  received  until  10:30 
a.m.,  Apr  17,  by  IIh-  Hoard  of  CommlHHionerM  of  Delaware 
County  for  the  coiiHtrui'tlon  of  four  lirldgeN,  three  In  Halem 
TowiiMhIp  anil  one  In  TowiiHhlii  20.  FranclM  M.  WllllamH  Im 
Couiily    .\iidi 

■f  ■■eiidlcliin,  Ind. — The  KoarrI  of  (^ommlHMlonerH  of  .M;idlHon 
County,  Amli-iHon.  ban  awarded  the  r-ontraet  for  the  coiiHtiuc- 
tlon  of  a  rrlnforci'il-concrete  brldKO  over  Kail  Creek  at  I'endle- 
lon    to    I'INl.KV    &   C(J.,    NobluHVllle.   at    $1171.      Noted    Mar.    18. 

+Ncot<»burK,    Ind (Olllclal )  — The    CommlHHionerH    of    Hnott 

Countv  have  awarrleil  the  contract  for  the  eonntruotlon  of 
Heveral  lirldgeH  .and  culvertn  to  FRANK  CLARK,  HcottHburg. 
There    were    four    other    bIdderH.      Noted    .Mar.    25. 

JnckNon.  MIoh.  (Olll<  lal )— We  are  advlHed  by  C.  E.  Chan- 
pell.  City  .Mk'i-..  that  the  lime  for  receiving  bIdH  for  the 
conHlrucllon  of  Ihe  .Mecliatilc  St.  Bridge  haH  been  extended 
from  Apr  6  to  7  p.m.,  Apr.  27,  A.  W.  D.  Hall  itt  City  Engr. 
Noted    M.ir.    i    .iiid    Alir.    1. 

llloonilnKton.  HI.  (Olllclal) — HldH  will  be  received  until 
2:30  p.m..  Apr.  17.  by  the  County  Superintendent  of  HIghwayH. 
Court  House.  Hloomington,  for  the  conHtructlon  of  Section  8 
and  9  Drainage  Bridge  in  Went  TownHhlp,  and  .Section  14 
Drainage  Bridge  In  Empire  Township.  R.  O.  Edwards,  Uell- 
llower.    Is   County   .Supt.    of   Highways. 

+(inlpNliiirK.  III. —  (Official) — The  Highway  Commission  of 
Knox  Count.v  has  aw.irded  the  contract  for  the  construction 
of  seven  reinforced-concrete  bridges  in  Victoria,  Chestnut 
and  Orange  Townships  to  CAPPERMfJRE  &  DEYO,  at  $5292. 
H.  M.  Butt  is  County  Supt.  of  Highways. 

.Mt.  Carroll,  lil. —  (Official) — Bids  will  be  received  until  1 
p.m.,  Apr.  17.  by  L.  P.  Scott,  Supt.  of  Highways  of  Carroll 
County,  for  the  construction  of  eight  reinforced-concrete 
bridges  and  culverts  in  the  county.  The  estimated  total  cost 
is  $11,404. 

Milwaukee.  Win. — It  is  reported  that,  at  the  election  held 
Apr.  6,  the  citizens  voted  in  favor  of  issuing  $240,000  in  bonds 
for  the  purpose  of  building  a  bridge  over  the  Milwaukee 
River  at  North  Ave.  Plans  are  being  prepared  by  J.  C  Pinney, 
Supt.  of  Bridges,  Dept.  of  Pub.  Wks.  F.  G.  Simmons  is  Comr. 
of  Pub.   Wks. 

+rilnton.  Iowa — (Official) — The  Board  of  .Supervisors  of 
Clinton  (^ounty  has  awarded  the  contract  for  the  construction 
of  about  20  county  bridges  to  JOHN  R.  KANE.  Charlotte 
Iowa,  at  $17,597.  There  were  19  other  bids  received.  P.  G. 
Hansen   is  County  Audr.     Noted  Apr.  1. 

+M»rion.  loM-n — The  Board  of  .Supervisors  of  Linn  County 
has  awarded  contracts  for  the  construction  of  bridges  .and 
culverts  as  follows:  ILLINOIS  STKKL  BRIDGE  CO..  $11,695; 
A.  P.  MKNSEN,  $7870;  MISSOURI  CONSTRUCTION  &  BALLAST 
CO.,  $7230;  JAMES  WILEY.  Marion,  $3875;  PERRY  PAYNE, 
Marion,   $2218. 

+Mason  City,  Iowa — The  Board  of  Supervisors  of  Cerro 
Gordo  County  has  awarded  the  contract  for  the  construction 
of  19  concrete  bridges  to  COLE  BROS.,  Ames,  at  $19,273.  There 
were  12  bidders  for  the  work.  It  is  reported  that  the  contract 
has  been  sublet  to  WILLIAM  HINKLE,  Mason  City.  Noted 
Jan.   21   and   Feb.    18. 

+Neiv  Hampton,  Iowa — (Official) — The  Board  of  Super- 
visors of  Chickasaw  County  has  awarded  the  contract  for  the 
construction  of  five  steel-truss  bridges  to  the  PAN  AMERICAN 
BRIDGE  CO.,  Newcastle.  Ind.,  at  $13,000.  P.  E.  McGinn  is 
County  Audr.     Noted  Mar.   11. 

+JackNon,  Minn. —  'Official) — The  Commissioners  of  Jackson 
County  have  awarded  contracts  for  bridges  as  follows: 
WHITEW^ATER  BRIDGE  CO.,  Whitewater,  Wis.,  Bridges  Nos. 
1629,  1706,  and  a  reinforced-concrete  culvert  at  $2145,  $1045 
and  $1095  respectively:  WILLIAM  O'SHEA  &  SONS,  St.  Paul, 
Bridge  No.  1702.  at  $1244;  GREVE  &  BOHMKE,  Jackson. 
Bridge  No.  1144,  at  $2784.  P.  D.  McKellar  is  County  Audr. 
Noted   Apr.   1. 

+MinncapoIi8.  Minn. — The  City  Council  has  awarded  the 
contract  for  1.000.000  ft.  .of  lumber  for  the  Third  Ave.  Bridge 
to  the  NORTHLAND  PINE  LUMBP^R  CO.,  at  $21,180.  The 
contract  for  the  steel  for  the  bridge  was  awarded  to  the 
ILLINOIS   .STEEL   CO.,   Chicago,    111.,   at    $S000. 

Moorliend.  Minn, —  (Official) — Bids  will  be  received  until 
11,  a.m..  Apr.  27,  by  A.  O.  Houglum,  Audr.  of  Clay  County, 
for  the  construction   of  State   Bridges  Nos.   1633   and   1657. 

Red  AVing.  Minn. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Apr.  21,  by  the  Auditor  of  Goodhue  County  for  the 
construction   of  a   number   of  state   bridges. 

+Mc("ook.  Neb. — The  Commissioners  of  Redwillow  County 
have  awarded  the  contract  for  all  county  bridge  work  during 
the  year  to  the  STANDARD  BRIDGE  CO..  Omaha.  Noted 
Mar.   25. 

+North  Platte,  Neb. — The  State  Department,  Lincoln,  and 
the  Board  of  Commissioners  of  Lincoln  County  have  awarded 
the  contract  for  the  construction  of  a  bridge  over  the  Platte 
River  at  North  Platte  to  the  C.ANTON  BRIDGE  CO  Canton 
Ohio,  at  $43,975.     Noted  July  23,  Sept    24   and   Feb.   IS. 

+RawlinM.  Wjo. — The  Board  of  Commissioners  of  Carbon 
County  has  awarded  contracts  for  bridge  construction  as 
follows:  LEVY  CONSTRUCTION  CO.,  Denver,  Colo.,  at  $43'>5 
for  a  steel  bridge  over  the  Platte  River  at  French;  OM.\HA 
STRUCTURAL  .STEEL  CO.,  Omaha,  Neb.,  at  $3949.  for  bridtre 
over  Encampment  Creek  at  Baggott  Rocks;  PETRY-MOULTON 
CO..  Cheyenne.  $2190.  for  bridge  over  Medicine  Bow  River. 
$1300  for  bridge  over  Cow  Creek,  and  $1440  for  bridge  over 
Spring  Creek. 
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+ABiIIine's,  Mont. — The  Board  of  Commissioners  of  Yellow- 
stone County  has  awarded  the  contract  for  the  construction 
of  the  Duck  Creek  Bridge  to  the  SECURITY  BRIDGE  CO., 
Billings,  at  $31,950.  Noted  Oct.  15  and  29,  Nov.  19,  Dec.  17, 
Feb.   11  and  Mar.   4. 

Osceola,  Ark. — See  item  under  "Miscellaneous." 

HempHtead,  Tex. — It  is  reported  that  the  Houston  &  Texas 
Central  li.R.  plans  to  construct  a  new  steel  bridge  across 
the  Brazos  River  near  Hempstead.  F.  T.  Jeans,  Ennis,  is 
Supt.   of  Bridges  and   Bldgs. 

Chandler,  Okla. —  (Official) — All  bids  received  Apr.  5  by 
the  Commissioners  of  Lincoln  County  for  the  construction 
of  three  steel  bridges  across  the  main  channel  of  the  Deep 
Fork  Drainage  District  were  rejected.  J.  C.  Pringey  is 
County  Clk.     Noted  Apr.  1. 

Acme,  X.  M. — The  Board  of  Commissioners  of  Chaves  Coun- 
ty, Roswell,  has  been  petitioned  to  build  a  new  bridge  over 
the    Pecos   River   near   Acme.      The    estimated    cost    is    $12,000. 

Salt  Lake  City,  I'tah — (Official) — We  are  advised  by  W'.  D. 
Beers,  State  Engr.,  that  the  bills  recently  passed  by  the 
State  Senate  making  appropriations  amounting  to  $23,500 
for  the  construction  of  three  bridges,  were  all  vetoed  by  the 
Governor.     Noted  Apr.  1. 

Olympia,  AVa.sh. — Bids  will  be  received  until  Apr.  19  by 
W.  A.  Hoage,  City  Clk.,  for  the  construction  of  a  new  concrete 
bridge  to  replace  one  recently  destroyed.  It  will  cost  about 
$10,000.      Noted  Apr.   1. 

Olympia.  Wash. — Bids  will  be  received  until  Apr.  2fi  by  the 
Auditor  of  Thurston  County  for  the  construction  of  a  concrete 
substructure  and  steel  superstructure  of  a  bridge  over  Perry 
Creek.  The  estimated  cost  is  $11,500.  W.  H.  Yeager,  Jr., 
is  County  Engr.     Noted  Mar.  18. 

Seattle,  "Wash. — It  is  reported  that  bids  will  be  received 
until  May  1  by  the  Board  of  Public  Works  for  the  construc- 
tion of  the  drawbridge  over  the  Duwamish  Waterway  at 
Eighth  Ave.,  S.  The  estimated  cost  is  $45,000.  A.  H.  Dimock 
is  City  Engr.     Noted  Nov.   i;   and  Mar.    11. 

+Pendleton,  Ore. — The  Commissioners  of  Umatilla  County 
have  awarded  the  contract  for  the  construction  of  11  small 
steel  bridges  to  the  SECURITY  BRIDGE  CO.,  Spokane,  Wash., 
at  $6510.  The  contract  for  a  bridge  over  the  Umatilla  River 
just  above  Pendleton  was  awarded  to  the  ILLINOIS  STEEL 
BRIDGE  CO.,  Spokane,  at  $899S.  Ten  bids  were  received 
for  the  work. 

Needles,  Calif. —  (Official)- — We  are  advised  by  J.  A.  Sour- 
■wine.  County  Surv.  of  San  Bernardino  County,  San  Bernardino, 
that  plans  for  the  proposed  bridge  across  the  Colorado  River, 
near  Needles,  at  Topock,  Ariz.,  are  being  prepared.  The  main 
span  will  be  a  three-hinged  steel  arch,  592  ft.  long,  with  a 
plate  girder  approach  span  120  ft.  long,  at  each  end.  The 
abutments  will  be  reinforced-concrete  pedestals  set  in  solid 
rock.  The  preliminarv  estimate  of  the  cost,  including  con- 
crete, is  $85,000.  Of  this  amount,  the  states  of  Arizona  and 
California,  and  the  Federal  Government  will  each  pay  $25,000. 
San  Bernardino  and  Los  Angeles  Counties,  Calif.,  have  agreed 
to  divide  the  cost  in  excess  of  $75,000.  The  plans  are  expected 
to  be  completed  by  May  1,  and  bids  will  be  asked  as  soon  as 
the  Department  of  the  Interior  has  approved  the  plans.  Bids 
will  be  received  by  the  Department  of  the  Interior,  Office  of 
Indian  Affairs,  and  contracts  must  be  awarded  before  June 
30,  when  the  Federal  appropriation  will  lapse.  Noted  Aug.  13, 
Sept.   10  and  Mar.   18. 

+L.ondon,  Out. — Contracts  for  the  construction  of  a  bridge 
over  the  River  Thames  on  the  Elgin  Rd.,  Dorchester  Township, 
have  been  awarded  to  the  DOMINION  STEEL  CO.,  Toronto,  at 
$3685,  for  the  steel  work,  and  RICHARD  WALTHAM,  Kerr- 
wood,  at  $2900,  for  concrete  work.  The  superstructure  will 
nave   three   spans   of  75   ft.   each. 

+St.  Boniface,  Man. — It  is  reported  that  the  contract  for 
the  construction  of  a  Strauss  bascule  bridge  over  the  Red 
River  at  I'rovencher  Ave.,  connecting  the  cities  of  St.  Boniface 
and  Winnipeg,  has  been  awarded  to  the  MANITOBA  BRIDGE 
&  IRO.N  WOKK.S,  LTD.,  Winnipeg,  at  $253,824.  Noted  June  18 
and  Aug.  6,  1914. 

WATER    SUPPLY — IRRIGATION 

Belchertonn,  MaMn. — A  bill  Is  before  the  Legislature  pro- 
viding for  the  is.suance  of  $50,000  in  bonds,  the  proceeds  of 
which  will  be  u.sed  for  the  water  supply. 

+Boston,  .Mas* Rids  were  received  Apr.  2  for  laying  water 

rnaliiM  in  Harri.son  Ave..  Perry,  Washington  and  Worcester 
St.  as  follows:  M.  DeSlSTO,  at  $9297  (awarded  contract); 
James  L.  Pierce  &  Co.,  $10,284;  Coleman  Bros.,  $10,400;  A.  M. 
Cusark,  $10,607;  John  Guarine.  $11,074;  John  T.  Shea.  Jr..  $11,- 
279;  Brunts  &  I'etlttI,  $11,395;  John  K.  Lynch,  *1 1,685;  Chnrlus 
J.  Jacobs  Co..  $11,774;  Anthonv  HaruffaWll,  $ll,S'.»0;  M.  Iluaso 
&  Hon  Co.,  $12,140;  Menrv  Spinach  Contracting  Co.,  $12,885; 
John  A.  Costello  &  Co.,  $13,582;  James  J.  Coughlan  Co.,  $14.- 
«50;  Hugh  Nuwn  Contracting  Co.,  $15,040  and  Joseph  Long  & 
Co.,    $20,256.      Niited    Mnr.    25. 

CambridKe,     .Mann ((Official) — George     A.      Johnson,       New 

York,  N  v.,  iitid  III  Milk  St.,  Boston,  has  been  ret;ilned  by  the 
city  to  prtparr'  plans  for  the  c-onstruct Ion  of  a  flltrutlon  plant. 
The  total  cost   will   be  $300,000.      .Voted   Mar.   25. 

Batavia,  N.  V.— Chester  *  Fleniltig.  Pittsburgh,  I'enn.,  has 
been  engaged,  according  to  i>rtiss  reports,  to  make  nn  Investi- 
gation of  the  present  water  system  with  reference  to  the  In- 
Rtnllutlon  of  u  nitration  plant. 

Klmsford,  S.  Y. —  Plans  have  been  submitted  to  the  Hoard 
of  Trustees  for  the  construction  of  a  water  system.  An  elec- 
tion will  be  held  to  vote  on  the  ciuestlon.  J.  E.  Murray  Is 
Clk.     Noteil    Mar.    25. 

rilnacestrr,  N.  J.  —  An  ordlnanrc  has  been  adopted  by  the 
City  Council  i.rf.vldlng  for  the  l..«suaint>  of  $26.O0n  In  bonds. 
the  proceetis  of  which  will  be  used  for  the  extension  of  Iho 
water  aysteni.  Charles  lilackseo  Is  Mechanical  and  Hupirvls- 
Ing  Engr.     Noted  Feb.  18. 


+'\V'ashington,  N'  . — The  contract  has  been  awarded  to 
JOHN  W.  HELLEI  Newark,  at  $9222,  by  the  Washington 
Water  Co.   for  cons      icting  a   4.500,000-gal.   reservoir. 

+Bamesboro.  Pe-  n. — The  contract  has  been  awarded  to  P. 
C.  AZZARA  for  c;  nstructing  a  500,000-gal.  concrete  lined 
reservoir  and  for  i  .pe  to  connect  the  reservoir  with  the  wa- 
ter system.  Charles  E.  Schlicher  is  Engr.  Noted  Oct.  29  and 
Mar.  25. 

Erie.  Penn. —  (Official) — Chester  &  Fleming,  Engr.,  Pitts- 
burgh, has  been  retained  by  the  city  to  prepare  plans  for  the 
extension  of  the  high  service  distribution  system. 

Harrisburg,  Penn. — Bids  will  be  received  until  Apr.  19  by 
the  Superintendent  of  Public  Safety,  Room  10,  Court  House, 
for   laying   water   mains   in   Sycamore,   Carlisle   and   Agate   St. 

+  Harrisburg,  Penn. — The  contract  has  been  awarded  to 
the  STANDARD  CAST  IRON  PIPE  &  FOUNDRY  CO.,  Bristol,  at 
$21.18  pe:  ton  for  pipe  and  $0.02%  per  lb.  for  specials  for  pipe 
and  specials  for  the  water  department  for  the  year  Apr.  1, 
1!>15  to  Apr.  1,  1916.  Harry  F.  Bowman  is  Supt.  of  Water 
AV.-s. 

Mt  Gretna,  Penn. — Plans  have  been  prepared  for  the  con- 
struction of  a  125,000-gaI.  reservoir  in  the  Pennsylvania  State 
rifle  range  for  the  State  of  Pennsylvania. 

^Rending.  Penn. — The  contract  has  been  awarded  by  the 
Council  to  JAMES  O'ROURKE.  Seventh  and  Spring  St.,  Read- 
ing, at  $65.'0.  for  laying  a  36-in.  pipe  line  to  the  new  Hegel 
Gehl  reservoir      Pipe  will  be  furnished  by  the  city. 

+Sharon,  Penn. — The  contract  has  been  awarded,  according 
to  press  reports,  to  BOOTH  &  FLINN,  Pittsburgh,  at  $40,000, 
by  the  Sharon  Water  Works  Co.  for  the  Installation  of  a 
filtration  plant. 

Hagerstown,  Md. — The  capital  stock  of  the  Washington 
County  Water  Co.  has  been  increased  from  $320,000  to  $870.- 
000.  A  storage  reservoir  will  be  constructed  on  South  Moun- 
tain and  other  improvements  will  be  made.     Noted  Mar.  18. 

+Indianhead,  Md.. — The  contract  for  additional  artesian  wa- 
ter supplv  has  been  awarded  to  EDWARD  CHRISTMAN.  403 
East  Main  St.,  Massillon,  Ohio,  at  $9890. 

-^Laurel,   Md. — See  item   under   "Sewers." 

Riohniond,  Va E.  E.  Davis,  Supt.  of  Water  Wks.,  esti- 
mates that  the  extension  of  the  water  system  in  part  of  the 
annexed  territory  will  cost  $148,502.  Charles  E.  Boiling  is 
City  Engr. 

Columbia,  S.  C. — Press  reports  state  that  the  citizens  will 
vote  June  8  gn  the  question  of  issuing  $300,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  extension  of  the  wa- 
ter  system. 

+Gaffney,  S.  C. — The  contract  has  been  awarded  to  J.  H. 
CI'RRY,  GafCney,  for  the  construction  of  a  cement  lined  reser- 
voir. 

Manning.  S.  C. — Bids  will  be  received  until  Apr.  20  by  J. 
C.  Sprott,  Comr.  Pub.  Wks.,  for  constructing  a  municipal  wa- 
ter system.  Extension  of  date  from  Apr.  13.  Noted  Mar.  18 
and   Apr.    1. 

AVinnsboro,  S.  C. — Bids  will  be  received  until  Apr.  15  for  the 
purchase  of  $80,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  the  construction  of  water,  sewer  and  electric-light 
systems.      Noted  Aug.   20   and   Mar.   18. 

Dublin,  Ga. — An  election  will  be  held  June  8  to  vote  on 
the  question  of  issuing  $10,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  improvement  of  the  water  system  and 
electric-light   plant. 

Key  'West,  Fla. — Bids  will  be  received  until  Apr.  17  by  J.  R. 
Valdes,  Chn.,  Water  Wks.  Com.,  for  water  mains,  hydrants, 
valves  and   for  making  connections.     Noted   Apr.   1. 

Laurel,  Miss. — Bonds  for  $60,000  will  be  issued  by  the  City 
Commissioners,  the  proceeds  of  which  will  be  used  for  mak- 
ing extensions  to  the  water  and  sewer  systems.  T.  G.  McCal- 
lum   is   Mayor. 

Cleveland.  Ohio — Bids  will  be  received  until  noon,  Apr.  22, 
by  Charles  F.  Schultz,  Comr.  of  Purchases  and  Supplies,  for 
constructing  the  steel  work  for  the  two  shafts  for  the  Cen- 
tral Ave.   river  tunml  of  the  water  department. 

^Cleveland.  Ohio — The  contract  has  been  awarded  to  F.  R. 
JONES  CO.,  139  North  Clark  St.,  Chicago,  111.,  by  the  city  for 
excavation  for  the  new  Baldwin  reservoir.  Bids  opened  Apr. 
2.      .Noted    Mar.   25. 

Marietta,  Ohio-  Chester  &  Fleming.  Pittsburgh,  Penn.,  has 
been  retained  by  the  Council  to  prepare  plans  for  the  con- 
struction of  a  reservoir  on  Jackson  Hill,  according  to  press 
reports. 

Oxford,  Ohio — Bids  will  be  received  until  noon,  Apr.  19,  by 
the  Hoard  of  Public  Affairs  for  furnishing  and  installing  two 
72xlfi-ft.  horizontal  tube  boilers  with  tlttinga  and  for  2000 
ft.  of  4-ln.  c.-l.  pipe  and  1750  ft.  of  1-ln.  standard  galvanized 
pipe. 

+SanduMky,  Ohio — (OtTlclal) — The  contract  has  been  award- 
ed to  A.  A.  THATCH  KR.  Toledo,  at  $37,839,  for  constructing  a 
42-ln.  Intake  In  Sandu.Mkv  Bav.  Other  bids  were:  Lake  Shore 
Constnutlon  Co.,  $39,083;  American  Construction  Co.,  $48,138; 
Great  Lakes  Dredge  it  Dock  Co..  $45,636;  J.  H.  Baar,  $61,052 
an<l  Shlih'N -Sh.ldon  Dredge  Co..  $43,384,  E.  S.  Wagner  is 
Clk.      Noted   Mar.   25. 

WellluKton.  Ohio — According  to  press  reports,  the  citizens 
contfinplate  spending  $35,000  for  the  Improvement  of  the 
wuti'r  system. 

^111 nlngton,  Ind. — The  contract  has  been  awarded  to  the 

Wl':STI';ilN   C.VS'l'   iron    IMIM';  CO.,   Chicago,    HI.,   at   $19,210.   l>y 
thi-  City   Council    for   828    tons   of   12-ln.   water   pipe. 

Itedkey,  ind.  .\  lonipaiiv  has  been  Incorporated  with  n 
capital  of^  $25,0(10  l.\  Oscar  J.  Curiont.  George  A.  Hurrop  and 
C    C,    AyeiH,   and    will   l)ulld   a    water   systcin. 

Ahmrek,  Mich. — Tho  citizens  contemplate  constructing  a 
water  system. 
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.Hoh.iulornft.  Ml<<(i.~(i>tn>-liil)  — IIIiIh  will  Im  locrlviol  iiiilil 
Aiir.  L'V  liv  (.1.  A.  l''«llow«,  V'llliiKo  I'lli.,  for  cuiiMtruulInu  ii  wii- 
I.T   H.\st.'in.      Not««1    Mm,    IS. 

Kiirrkn.  III. —  A.i  I'liHtloii  will  lio  hold  Apr.  20  to  votn  on  llio 
■  |\u<Htl<'n  of  iHHiilOff  $17.11(10  III  honilM.  Iho  imockimIh  of  wliU'li  will 
l.t>   umvl    for   iniil'iiiK    I'MfiiBloim   to   Iho   wiitor   HyHtiMii. 

\\iivrrl>',  I»«tn-  Tho  ('ouni<ll  t'oiil<<iii|iliil<<H  HpviidlnK:  Iliri.OOO 
for  Iho  exli'tixl.in  of  tin-   wiilrr  ami  t'li-rtrlc-llKht  HyHli'iiiH. 

Mrnonioiicf  I-'nIlM.  Win. — ((1|1li-lan  —  At  a  ror«nt  t'loi'tlon   tho 

rItixiMiM    •Irftvitoil    tho    liond    Ihhiio    for    tL'D.HDII.    Iho    prnr Ih    of 

which  wouhl  havo  lnoii  imril  for  tho  linprovonionl  of  tho  walor 
NVHtoiu.     .1.    \V.  rannon   Ih  C'll.v   flk.      Nolo. I    .Mar.   i.%. 

^<;lll><Tt,  Mliiii.— Tho  oontrart  haH  boon  awariloil  to  Iho 
I'lTI'.'^lsrKCIl  Kll/riMt  MKit.  CO..  nilMhiiiKh.  IVnn..  at  flU.- 
~S'<,  for  I'onsti  luting:  a  iniinli'l|ial  flltratlun  plant.  Notoil 
Jan.    1  I. 

Mlt<nfn|i«llii.  ^Iliiii. — Tho  Walor  WorUH  CoiiiinlHHion  huH 
atithoi  l/.oil  Iho  t-on.sl  riii-tlon  of  water  nialiiH  In  Hcvon  warilH  at 
..■I  o.silinalod  lost  of  J<7.s;i7.  About  I.IOO.noO  will  bo  Hpont 
lor  Iho  linprovcmont  of  tbi>  water  HyHteni  this  year.  William 
K.    YounK    l.s    Water   Wk.s.    .Supt. 

\Vn4kliiH,  :»ltnn. — Tho  oltlzons  ronicnii>lato  oonwIructlnK  a 
waloi    .".\  .Mli-ni.    Iho   Cdtlninloil   cost   of   which   Is   JIO.IKIO. 

Mi'lMiomoii,  Klin. — Hitl.s  will  Hoon  bo  rocolvcil  by  A.  nroes- 
bock  for  ciin.-iiriictlnur  a  water  RVHtoni  anil  a  400,000-Kal. 
rose   voir.      II.   A.   Kowlaiul   Is  City   lOiiKr. 

>mton.  Knii.- — Accordlni;  to  jireas  reports  bids  will  soon  bo 
recolvoil  for  the  constrvicllon  of  a  woter  svatein.  About  nlno 
miles  of  lii-lu.  pipe  will  be  laid.  P.  K.  Devlin,  City  Hall,  Is 
ICiiKr. 

4irnnt.  »b. — Bond?  for  $12,500  have  been  voted  b.v  the 
cltlzen.-i.  the  proceeds  of  which  will  bo  used  for  the  construc- 
tion of  a  municipal  water  system  and  electric-llBht  plant. 

.%r<lniure.  S.  D. — .\n  election  will  bo  held  Apr.  20  to  vote  on 
the  <|uestion  of  issuinK  luiiuls  for  $lfi.OO0,  tho  proceeds  of  which 
will  be  used  lor  the  construction  of  n  water  s.vstem  for  do- 
mestic use  and   for   irrifjrition.      W.   F.   Kitzgerald  Is  Clk. 

Ilttohrook,  S.  D. — Tlio  citizens  contemplate  Issuinp  bonds, 
the  proceeils  of  which  will  be  used  for  the  construction  of  a, 
water  system. 

Sioux  KalU,  S.  D. — An  election  will  be  held  Apr.  20  to  vote 
on  the  question  of  issuing  $140,000  in  bonds,  the  proceeds  of 
whicli  will  be  used  for  the  extension  of  the  water  system. 
Noted  Oct.   15  and  29,   1914,  and  Mar.   25,   1915. 

Butte,  Mont. — Bids  have  been  submitted  to  tho  city  for  ap- 
praising: the  system  of  the  Butte  Water  Co.  as  follows:  Burns 
&  McHonnell.  Kansas  City,  $S.')00:  Harper.  MacDonald  &  Co., 
Butte,  $90(10;  Standard  KnprineerinK  Corporation.  Helena,  $8275; 
Gerharz.  Jaqueth  Knpineerinp  Co.,  Helena,  $10,500  and  A.  K. 
Grimmer,  New  York,  N.  Y..  $i2.4.'iri. 

■iHiewtNtown,  Mont. —  (Official) — Bids  will  be  received  until 
May  10  by  E.  H.  Holmboe,  Secy.,  WInnett  Irrigation  Co.,  for 
metal   flumes. 

+St.  LoiiIn,  Mo. — The  contract  for  laying  pipe  from  Bissell's 
Point  to  the  Ft.  Bellefontalne  School  has  been  awarded  by 
the  Board  of  Public  Service  to  JOHN  F.  McMAHON,  at  $10,- 
306.      Noted    Mar.   IS. 

Sprtnffilnle.  Ark. — The  construction  of  water  and  sewer  sys- 
tems will  not  be  undertaken  on  account  of  the  decision  of 
the  Supreme  Court.     F.  E.  Ueed  is  City  Recdr.     Noted  Mar.  11. 

Colunibun,  Tex. — .\n  election  will  be  held  to  vote  on  the 
question  of  Issuing  $S000  in  bonds,  the  proceeds  of  which  will 
be  used  for  making  improvements  to  the  water  system. 

+FIoyilailn,  Tex. — The  contract  has  been  awarded  to  the  N. 
.«!.  SHERMAN  MACHINE  WORKS.  Oklahoma,  Okla.,  for  pipe 
for  making  extensions  to  the  water  system. 

SInton.  Tex. — According  to  press  reports,  the  citizens  con- 
template constructing  a  water  system  at  an  estimated  cost  of 
$15,000. 

MarNhnll,  Okln.— (Official) — An  election  will  soon  be  held  to 
vote  on  the  question  of  Issuing  125.000  In  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  a  municipal  wa- 
ter system  and  nn  electric-light  system.  The  Benham  Engi- 
neering Co.,  Oklahoma,  has  been  retained  as  Engr. 

Kedrock,  Okla. — Bids  will  be  received  about  May  1  by  the 
City  Clerk  for  constructing  a  water  system,  the  estimated  cost 
of  which  Is  $22,000.  The  Benham  Engineering  Co.,  Oklahoma, 
Is  Engr.     Noted  Jan.  14  and  Feb.  11. 

RonnerH  Ferry.  Idaho — Plans  are  being  prepared  for  the 
Improvement  of  the  water  system  of  the  Bonner  Water  & 
Light   Co. 

Kellogjc,  Idabo — The  Council  has  appointed  a  committee  to 
Investigate  the  advisabilltv  of  constructing  a  water  system, 
the  estimated  cost  of  which  Is  $125,000.  The  water  will  be 
obtained  from  Big  Creek.     Noted  Nov.   12. 

RohertM,  Idaho — An  election  will  be  held  Apr.  24  to  vote 
on  the  question  of  issuing  $10,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  installation  of  a  water  system. 
Noted  Feb.  4. 

Kent,  AVaHh. —  (Official) — Bids  will  be  received  until  Apr.  19 
by  I.,.  E.  Price,  City  Clk.,  for  laying  1500  ft.  of  12-  and  16-in. 
steel  pipe  and  400  ft.  of  12-ln.  wood  pipe.     Noted  Mar.  25. 

OdetiMa,  Wanh. — Bids  will  be  received  until  Apr.  19  by  W.  M. 
Nevins.  City  Clk.,  for  a  pump,  pipe,  pump  rods  and  a  brass 
cylinder  for   the  water  system. 

Spokane,  Wnxli. — Plans  are  being  prepared  by  Morton 
Macartney.  City  Engr.,  for  extensions  to  the  water  system. 
The  estimated  cost  Is  $13,000. 

+SnnnyHlde,  WaHh. — The  contract  has  been  awarded  to  the 
PACIFIC  TANK  &  PIPE  CO..  at  $11,345,  for  laying  4S00  ft. 
of  46-ln.   pipe   for  the  Outlook  Irrigation  District. 

Florenoe,  Ore. — An  election  will  be  held  June  7  to  vote  on 
the  question  of  issuing  bonds  for  $100,000.  the  proceeds  of 
which  will  be   used   for   the   construction   of  a   water   system. 


Oi-rniiMlilf.  I  iilir.  Acoordlnur  to  iiroHM  rnpnrtd  nn  nxpendl- 
idio  111  jj.:,ii(ii(  will  iio  inado  fur  nwiKliiK  ImiwovomontH  to  tho 
water    HyhNiii.       .N'nliil    Oct.    29. 

Nnii    FrnnolM (nlU.     The    lloiird    of   HiiporvlHom    had    ap- 

propi  lali'il  Jld.nOd  fcii  Iho  coiiHlriicllon  of  a  dlviMMlon  dam  In 
Iho  lli'l<  h  llolcliv  Valley  and  $40,000  for  the  coiiHtnictlon  of  a 
iIIvi'InIoii     Iiii I. 

Mlerrn  Mntire,  t'nlir.-  Tho  city  contomplatoH  laylnnr  a  4-ln., 
<I-lii.  and  s-iii.  ilvotod  Htool  phio  lino  ul.i.iit  7400  ft.  In  Hiinta 
Anita  Canon  In  connoctloii  with  thu  water  nyHtom.  William 
l'\    lilxby.   MuMon    HMk.,   I.oh  AiikuIuh,   Ih   IOiikt. 

Toronto,  Ont.  Tho  John  Vohr  KhKlnoorlng  Co.  haH  applied 
to  Iho  Clly  AnhiliMl  for  pormJHHlon  t<j  coiiMtruct  additloim  to 
Iho    nitration    i>laiit    on    Center    iMland.      Noted    Apr.    H. 

MKU'IOIIM 
Ilonton,  Mnan, — Bldn  wcro  roi'oived  Apr.  5  by  tho  Depurt- 
(niMit  of  I'ublle  WorkH  for  (a)  Hi'wr^riige  work  In  NiklHch  Ave., 
WoHt  Uoxbury,  and  RIchardH  St.,  Brighton,  ( b)  Howerago  work 
In  Anawaii  Ave.,  W'oHt  Uoxliury  Parkway,  I'elton  .St.,  We«t 
lloxhury,  and   Mackin   St.,   Hrlghlon,  aH   followH:      W.    I,.    I)elan, 

(a)  $1921,  (l>)  $349:i;  John  fUi.irlne,  (a)  $I97H,  (b)  $3930;  James 
J.  Conway,   (a)   $2222,   (b)   $39S9;   Frank   Drink  water,    (a)   $22S3, 

(b)  $3277;  M.  Do  KlHto,  (a)  $2039;  Antony  Cefalo,  (a)  $2723: 
(1.)  $3Cf)l!;  Daddarlo  *.  Booth,  (a)  $2S5B,  (b)  $437X;  John  K. 
Dynch,  (a)  $3021,  (b)  $5521;  U.  Cartulle,  (a)  $3403;  A.  B. 
Daddarlo,  (b)  $34fil;  Martino  De  Matteo  Co.,  (b)  $3S64;  De- 
menio  Vazolla,  (h)  $4010;  Dewls  BalbenI,  (b)  $40.31.  Noted 
Apr.  1. 

Meilfleld,  Miimm. — Bids  will  bo  received  until  2  i).m.,  Apr.  16, 
by  the  Board  of  Selectmen  of  Medfleld  for  the  coiiHtructlon  Of 
100  ft.  of  >s-ln.  Hewer  in  Main  St.,  with  manholoH. 

Went  llnrtforil,  t:onn. — Tho  city  will  Issue  $10,000  In  bonds, 
the  i)rocceds  of  which  will  be  used  for  the  construction  of  a 
sewer  system. 

Allian>',  N.  Y. — The  city  contemplates  constructing  sewers 
In  Akin  Ave.,  Illng,  Second,  Fifth,  Ninth  and  Birch  St.  Frank 
R.   Lanagan   Is  City   Engr. 

Ilatnvia,  X.  Y. — The  city  contemplates  Improving  Its  sewer 
system. 

liufTalo,  >'.  Y. —  (Official) — Bids  were  received  Apr.  3  by 
F.  (i.  Ward,  Comr.  I'ub.  Wks.,  for  the  construction  of  an  8-ft. 
brick  sewer  in  Swan  and  .Seneca  St.  as  follows:  Joseph  F. 
Stabell  Co.,  $110,039;  William  C.  Culliton-Wllliam  Franklin, 
$138,682;  Buffalo  Dredging  Co.,  $172,100;  Dark  &  Co.,  $178,000. 
Noted  Apr.   1. 

Butrnlo,  N.  Y. —  (Official) — The  Fahning-Carey  Contracting 
Co.  subi'nltted  the  lowest  bids  at  $4994  and  $22,249  for  sewers 
in   Calais   St.   and    Fillmore   Ave.,    respectively.      Noted   Apr.    1. 

Huntington,  N.  Y. —  (Official) — I'lans  have  been  approved 
by  the  State  Department  of  Health  for  a  sewer  system  and 
sewage-treatment  works.  Bids  will  be  received  about  May  1. 
George  W.  Fuller,  170  Broadway,  New  York,  N.  Y.,  is  Engr. 
Noted  Dec.  17  and  Jan.  14. 

+  New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official) — 
The  contract  has  been  awarded  to  PASQUELDE  TOMASETTI, 
1133  fiOth  St.,  Brooklyn,  at  86%  of  standard,  for  constructing 
sewers  in  15th  Ave.     Noted  Mar.   IS  and  Apr.   1. 

+  Xew  York,  X.  Y. — (Borough  of  Brooklyn) — (Official) — 
The  contract  for  constructing  sewers  in  East  27th  St.  has 
been  awarded  to  FRANK  MERINDINO,  INC.,  556  17th  St., 
Brooklyn,    at    70%    of    standard.      Noted    Mar.    18    and    Apr.    1. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  Apr.  21,  by  L.  H.  Pounds,  Bor- 
ough Pres.,  for  constructing  sewers  in  East  32nd  St.  from 
Ave.  I  to  Ave.  J,  in  East  27th  St.  from  Ave.  N  to  Kings  High- 
way, in  55th  St.  from  15th  to  17th  Ave.,  for  constructing  sewer 
basins  on  each  side  of  Ocean  Ave.  from  Ave.  J  to  Ave.  K  and 
on  the  southeast  corner  of  Albany  Ave.  and  Eastern  Parkway. 

+Xew  York,  X.  Y. —  (Borough  of  Brooklyn) — (Official) — 
Bids  were  received  Apr.  9  by  L.  H.  Pounds,  Borough  I'res., 
for  constructing  sewers  in  Tompkins  Ave.  from  Greene  Ave. 
to  Fulton  St..  In  Fulton  St.  from  Tompkins  Ave.  to  Brooklyn 
Ave.,  and  in  Brooklyn  Ave.  from  Fulton  St.  to  a  point  about 
65  ft.  south  of  Fulton  St.,  as  follows:  LITCHFIELD  CON- 
STRUCTION CO.,  23  Flatbush  Ave.,  Brooklyn,  at  $273,849 
(awarded  contract);  J.  F.  Cogan  Co.,  $289,585;  Newman  & 
Carey   Co.,   $288,980;   and   James   O'Leary,   $296,397. 

New  York,  X.  Y. —  (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  until  noon,  Apr.  20,  by  Charles  J.  McCormack, 
Borough  Pres.,  for  constructing  a  combined  sewer  in  Main 
Ave.  from  Clove  Ave.  to  De  Kalb  St. 

+Port  CheHter,  N.  Y. — -(Official) — Bids  were  received  Apr.  5 
by  the  Board  of  Trustees  for  (a)  sewers,  (b)  tunnel,  (c)  pump 
house  and  sedimentation  tanks  as  follows:  W.  J.  MERTZ, 
(a)  $47,215  (awarded  contract),  (c)  $43,500;  J.  J.  Hart,  (a) 
$49,293,  (b)  $22,690;  (c)  $72,000;  DALY  &  MERRITT,  (a) 
$47,766,  (b)  $22,709  (awarded  contract),  (c)  $61,531;  Simon 
Russek,  (a)  $58,754,  (b)  $15,966,  (c)  $58,900;  Fusco  Construc- 
tion Co.,  (a)  $46,SS5,  (b)  $24,150,  (c)  $72,000;  Frank  Nordone, 
(a)  $50,216  (h)  $16,247,  (c)  $58,863;  Lincoln  Steele  Co.,  (a) 
$57,946,  (b)  $38,926,  (c)  $71,800;  SUBURBA.M  ENGl.NEERING 
CO.,  (c)  $39,700  (awarded  contract);  F.  C.  Wertz,  (c)  $45,315; 
C.  F.  Carroll,  (b)   $30,170.     F.  S.  Odell  is  Engr.     Noted  Mar.  25. 

Roohester,  X.  Y. — Bids  will  soon  be  received  by  F.  Pifer, 
Secy.  Bd.  of  Contract  and  Supply,  for  the  construction  of  a 
sewer  in  Hollenback  and  other  streets.  Estimated  cost, 
$70,000.     C.  L.  Raymond  is  Asst.   City  Engr. 

Hochenter,  X.  Y. — The  city  contemplates  constructing  an 
outlet  sewer  in  Tliurston  Rd.,  Gardner  and  West  Ave.  The 
estimated  cost   is   $34,000. 

+KocheHter,  X.  Y. — The  Board  of  Contract  and  Supply  has 
awarded  the  contract  for  the  construction  of  a  sewer  tunnel 
in  Main  and  Front  St.  to  MICHAEL  H.  RIPTON  at  $117,715. 
Noted   Mar.    25. 

^Vntertown,  N.  Y. — Bids  will  be  received  until  8  p.m.,  Apr. 
16.  by  E.  W.  Sayles,  City  Engr.,  for  the  construction  of  an 
8-ln.  tile  sanitary  sewer  in  Cooper  St.  from  the  Trunk  Sewer 
to   Highland   Ave. 

Haninionton,  X.  J. — The  City  Council  will  issue  $108,500  in 
bonds,  the  proceeds  of  which  will  be  used  for  constructing  a 
sewer  system  and  a  sewage-disposal   plant. 


194 


E  ^^  G  I  \  E  E  E  I  N  G     NEWS 


Vol.  73,  No.  15 


Mayn-ood,  N.  J. — The  State  Board  of  Health  has  approved 
plans  prepared  by  Alexander  Potter,  50  Church  St.,  New  York, 
for  the  construction  of  a  sewer  system.  Estimated  cost, 
$25,000. 

Newark,  X.  J, — See   item   under   "Miscellaneous." 

Trenton,  X.  J. — The  Board  of  City  Commissioners  has 
authorized  the  construction  of  sewers  in  Smith  Ave.  and 
Stanton  St. 

Beaver  Fallft,  Penn. — An  election  will  be  held  May  15  to 
vote  on  a  bond  issue  of  $40,000  for  the  construction  of  a 
sewage-disposal  plant,  an  outfall  sewer  and  for  the  completion 
of  the  sanitary  sewer  system. 

Indiana,  Penn. — Bids  will  be  received  until  May  3  by 
Thomas  Pealer,  Engr.,  for  constructing  one  mile  of  S-in.  and 
%  mile  of  6-in.  pipe  sewers. 

Punxsntawney,  Penn. — The  city  contemplates  constructing 
sewers  and  a  sewage-disposal  plant.  Thomas  Pealer,  Indiana, 
Is  Engr. 

\%'ilkes-Barre,  Penn.— The  borough  has  been  instructed  by 
the  State  Department  of  Health  to  have  plans  prepared  by 
Jan.  1,  1916  for  a  sewage-disposal  plant. 

+*York,  Penn. —  (Official) — Bids  were  received  Apr.  2  for 
(a)  construction  of  a  sewage-disposal  plant  and  pumping 
station,  (b)  machinery,  as  follows:  BENNETT  &  R.A.NDAL,L„ 
Greensburg,  (a)  $54,553  (awarded  contract),  (b)  $14,280  (ir- 
regular); (ieorge  C.  Souder,  Lancaster,  (a)  $55,740;  Cantrell 
Construction  Co.,  Philadelphia,  (a)  $58,553;  Pitt  Construction 
Co.,  Pittsburgh,  (a)  $63,246,  (b)  $17,000;  C.  R.  Simpson,  New 
York.  N.  Y.,  (a)  $63,693,  (b>  $16,600;  T.  L.  Eyre,  Philadelphia, 
(a)  $64,200;  D.  C.  Berber,  New  York,  N.  Y.,  (a)  $65,326;  Sub- 
urban Engineering  Co.,  New  York,  N.  Y.,  (a)  $66,893;  F.  B. 
Beasman  &  Co.,  Baltimore,  Md.    (a)    $68,026;  A.   B.   Kraft,  York. 

(a)  $69,000;  F.  J.  Boa,s,  Philadelphia,  (a)  $70,307,  (b)  $17,500; 
Slack  &  Slack  Co.,  Baltimore.  Md.,  (a)  $72,392;  Kelley-Mc- 
Feeley,  Camden.  N.  J.,  (a)  $73,387;  Hevman  &  Goodman  Co., 
Jersey  City,  N.  J.,  (a)  $101,380,  (b)  $19,700;  Pacific  Flush  Tank 
Co.,  New   York,  N.   Y.,    (b)    $17,980;   M.   L.   Bayard,   Philadelphia. 

(b)  $18,000;  Lewis  &  Roth  Co.,  Philadelphia,  (b)  $18,857. 
Noted  Mar.  4. 

Baltimore,  Md. — Bids  will  be  received  by  the  Board  of 
Awards  until  Apr.  21  for  constructing  lateral  sewers  and 
house  connections  in  District  No.  37-A.  Calvin  W.  Hendrick 
is  Ch.   Engr.   of  Sewerage  Comn. 

-A-Laurel,  Md. — Bids  will  be  received  until  2  p.m..  May  1,  by 
George  W.  Waters.  Jr.,  Mayor,  for  the  construction  of  a  san- 
itary sewer  system,  water  mains  and  other  water-works. 
Harry  Stevens,  Union  Trust  BIdg.,  Washington,  D.  C,  is  Engr. 
Noted   Mar.   25. 

^Rlehniond,  Va. — The  contract  for  the  construction  of  the 
Shockoe  Creek  sewer  has  been  awarded  to  L.  HANKINS,  at 
$61,863. 

+Riehniond,  Va. —  (Official) — The  contract  for  the  construc- 
tion of  a  section  of  the  Bacon  quarter  branch  sewer  has 
been  awarded  to  L.  H.\XKINS,  at  $54,671.  Bids  opened  Apr.  2. 
Noted  Apr.   1. 

-A-Kinnton,  N.  C. —  (Official) — (Correction) — The  lowest  bid 
submitted  Mar.  23  for  pewerage  work  was  that  of  Dunn  & 
Lalland  Bros.,  Birmingham,  Ala.     Noted  Mar.   4. 

Ncwbern,  X.  C. — See  item  under  "Miscellaneous." 

Old  Fort,  X.  r. — Plans  have  been  prepared  by  the  J.  B.  Mc- 
Crary  Co.,  Atlanta,  Ga.,  for  constructing  sewers.  The  esti- 
mated cost  is  $10,000. 

Columbia,  S.  C. — .\n  election  will  be  held  June  8  to  vote 
on  a  bond  issue  of  $200,000,  the  proceeds  to  be  used  for 
sewerage  work. 

Winniiboro,  S.  C. — See  item  under  "Water  Supply-Irriga- 
tion." 

AatruHta,  tin. — The  lowest  bid  submitted  for  the  construc- 
tion of  900  ft.  of  brick  sewer,  1200  ft.  of  brick  sewer,  6V4  ft. 
In  dlamfter.  In  the  alley  between  Chestnut  and  Forest  St., 
from  Mllledgevllle  to  Wrightsboro  Rd.,  was  that  of  the  Mc- 
Kenzle  Construction  Co.,  at  $19,650. 

Macon,  Ga. — Bids  will  be  received  until  Apr.  30  by  P.  S. 
Jones,  City  ("Ik.,  for  the  construction  of  a  sewer  in  West 
Vineville,  estimated  to  cost  $15,000,  also  a  300-ft.  sewer  in 
Culver  St.  to  Rogers  Ave.  J.  J.  Gaillard  is  City  Engr.  Noted 
Oct.  8  and  Mar.  25. 

Lanrel,   Minn. — See    item    under    "Water    Supply-Irrigation." 

Xnnhvllle,  Tenn. — The  City  Commissioners  have  appro- 
priated $3500  for  an  e.xtension  of  the  west  end  brick  trunk 
sewer  and  $4000  for  clay  lateral  sewers. 

Dayton,  Ky. — Bids  will  be  received  until  8  p.m.,  Apr.  19, 
for  constructing  sewers  as  follows:  12-ln.  vitrified  pipe  sewer 
In  10th  Ave.  from  Terrace  Ave.  to  McKlnney  St.;  21-ln.  vitri- 
fied pipe  sewer  In  Terrace  Ave.  from  Ninth  to  10th  Ave.;  12- 
ln.  vitrified  pipe  sewer  In  Brooklyn  Ave.  from  Dayton  to  Berry 
Ave.;  anil  1."i-ln.  vitrified  pipe  sewer  In  Dayton  Ave.  from 
Eighth   to  Brooklyn  Ave. 

Oakland,  Ky. — The  city  contemplates  constructing  n  pipe 
line  sewer  and   septic   tanks. 

Pndiicnh,  Ky. — The  city  contemplates  constructing  a  trunk 
sewer   In    Hie    west   end.      George   C    Wallace   Is   Comr. 

Akron.  Ohio — The  city  has  sold  $500.00  In  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  completion  of  the  sewage- 
disposal  plant. 

Cleveland,  «Hilo — Bids  will  lie  received  until  noon,  Apr.  22, 
by  the  CominlsHloner  of  Purchases  and  Supplies.  Room  511, 
City  Hall,  for  the  construction  of  sewers  In  lOast  fi5th  St..  be- 
tween Hough  and  lOuclld  Ave.;  Klnshiiry  Run,  from  h'nst  75th 
St.  200  ft,  west,  and  St.  Clair  Ave  ,  betw.-en  London  Rd.  and 
Knst   17lHt  St.      Robert   HofTman,  405  City  Hull,   Is   lOngr. 

•fOayton.  Ohio — fOfncliil) — The  contract  for  constructing 
storm  sewers  h.is  been  awarded  to  HKCKKR  *  KlUCHNKR, 
at  $10,257,  and  WILLIAM  HILT,  Yellow  Springs,  at  $20,831. 
Noted   Apr.   8. 

Rant  VonnicMtown,  Ohio — Bldn  will  bo  received  until  noon, 
Apr.  26,  by  C.  R.  Anderson,  VlllnK"  Clk..  for  the  construction  of 
n  sewer  In   Kalrvlew   Ave    from   Wilson    Ave.   to  Coltsvllln  Rd. 


Greenfield,  Ohio — Plans  are  being  prepared  by  H.  L.  Mad- 
docks.  Trust  Bldg.,  Newark,  for  the  construction  of  a  sanitary 
sewer   system   and   treatment    plant. 

+Attioa,  Ind. — (Official) — Bids  were  received  Mar.  29  by 
Weil  Light,  City  Clk.,  for  the  construction  of  1850  ft.  of 
main  sewer  and  1500  ft.  of  lateral  sewer  as  follows;  M.  W 
HOLBEN,  Gary,  $15,121  (awarded  contract);  Keneth  Kuntz, 
Chicago,  111.,  $15,474;  William  Fry,  LaFayette,  $15,531;  Foulks 
Construction  Co.,  Terre  Haute,  $15,834;  Carson  Payson  Co., 
Danville,  111.,  $16,123;  Hatch  &  Son,  Goshen,  $16,137;  R.  Young 
is  (Dity  Engr.     Noted  Mar.  25. 

Hammond,  Ind. — Bids  will  be  received  until  10  a.m.,  Apr. 
16,  by  the  Board  of  Public  Works,  for  constructing  sewers  in 
Columbia   Ave. 

Mancie.  Ind. — Bids  will  be  received  until  10  a.m.,  Apr.  17, 
by  the  Board  of  Public  Works,  for  the  construction  of  sewer 
No.   2    in    Lincoln    St. 

Escanaba,  Mich. — At  a  recent  special  election  the  citizens 
voted  in  favor  of  issuing  $80,000  in  bonds  for  constructing 
a  sewer  system. 

Chicago,  111. — Bids  will  be  received  until  Apr.  16  by  D.  J. 
Glackin,  Secy.  Bd.  Local  Imp.,  for  constructing  drains  in  por- 
tions of  Calhoun,  Montrose  and  Pensacola  Ave.,  W^est  87th 
and  South  Robey  St.;  also  for  constructing  sewers  in  (ion- 
cord  and  Augusta  PI.,  Ellis  Ave.,  Rue  and  various  other  streets 
and  alleys. 

Galesburg,  111. — Bids  will  soon  be  received  for  the  con- 
struction of  a  sewer  in  the  Third  and  Sixth  Wards.  The 
estimated   cost   is   $60,000.      F.   Connolly   is   Engr. 

Appleton,  Wis. — Bids  will  be  received  until  9  a.m.,  Apr.  27, 
by  E.  L.  Williams,  City  Clk.,  for  the  construction  of  a  sewer 
in   South   River,   Madison    and    Jefferson   St. 

+Milwaukee,  Wis. — The  contract  for  constructing  Plan  No. 
10  of  the  public  sewer  system  has  been  awarded  to  JONES 
&  ERBECK,   Pittsburgh,   Penn.,  at   $282,000. 

'+Ocononion'00,  Wis. — The  City  Council  has  awarded  the 
contract  for  the  construction  of  a  sewer  system  to  A.  C. 
SCHREITER,    Manitowoc,    at    $5604.      Noted    Apr.    1. 

♦Cedar  Rapids,  lon-a — The  contract  for  constructing  san- 
itary sewers  in  Eighth  and  H  St.  has  been  awarded  to  MESS- 
NER   &   CO.      Bids   were    opened   Mar.    29. 

+Dubaqne,  Iowa — The  contract  has  been  awarded  to  C.  B. 
McNAMARA  &  CO.  for  the  construction  of  a  storm  sewer  in 
Fifth    Ave. 

+GrinneII,  Iowa — (Official) — Bids  were  received  Mar.  31  by 
A.  C.  Harriman,  City  Clk.,  for  the  construction  of  a  sewer 
system  as  follows;  (a)  main  sewers,  (b)  lateral  sewers,  (c) 
outlet  sewers  and  disposal  plant:  WILLIAM  F.  RILEY,  St. 
Louis,  Mo.,  (a)  $35,042  (awarded  contract),  (b)  $31,009  (award- 
ed contract);  J.  W.  TURNER  IMPROVEMENT  CO.,  Des 
Moines,  (a)  $39,345,  (b)  $36,094,  (c)  $35,956  (awarded  contract); 
Thomas  Carey  &  Sons,  Clinton,  (a)  $58,247,  (b)  $32,941,  (c) 
$48,091;  "nniliam  Horrabin.  Iowa  City,  (a)  $47,592,  (b)  $43,222, 
(c)  $40,626;  Inter-Mountain  Bridge  &  Construction  (io.,  Tecum- 
seh.  Neb.,  (a)  $36,913,  (b)  $35,149,  (c)  $46,861;  Adams-Martin 
Construction  Co.,  Centerville,  (b)  $38,909;  Arthur  A.  Dobson, 
Lincoln,  Neb.,  (b)  $33,360;  Dearborn  Construction  Co.,  Water- 
loo, (a)  $48,173,  (b)  $46,007,  (c)  $39,698;  "Western  Construction 
Co.,  Iowa  City,  (b)  $39,828,  (c)  $42,371;  A.  W.  Merrick,  Boone, 
(c)  $42,308;  F.  E.  Young,  Iowa  City,  (b)  $35,247;  W.  D.  Lovell, 
Minneapolis,  Minn.,  (b)  $39,959;  Ward  &  Weighton,  Sioux 
City,  (c)  $38,739;  Alamo  Engine  &  Supply  Co.,  Omaha,  Neb., 
(b)  $39,353;  D.  E.  Keeler  Co.,  Davenport,  (b)  $37,534;  H.  J. 
Cathroe  Co.,  Omaha,  Neb.,  (a)  $42,839,  (b)  $34,396;  William  C. 
Fraser,  St.  Paul,  Minn.,  (b)  $39,658;  Henry  Rees,  Quincv,  111., 
(a)  $39,624.  (b)  $36,351.  The  Iowa  Engineering  Co.,  Clinton. 
Iowa,   is  Engr.      Noted   Mar.   25. 

Duluth,  Minn. — Bids  will  be  received  until  10  a.m..  Apr. 
16,  by  the  Commissioner  of  Public  Works,  for  the  construc- 
tion of  a  sanitary  sewer  in  Ninth  St.  from  23rd  to  West  24th 
Ave. 

Duluth,  Minn. — Bids  will  be  received  until  10  a.m..  Apr.  16. 
by  R.  Murchison,  Comr.  of  Pub.  Wks.,  for  the  construction  of 
a  sanitary  sewer  in  Ninth  St. 

Soup  City,  Xeb. — The  citizens  have  voted  $10,000  in  bonds 
for   the   construction    of   n   sewer   system. 

KanMaN  City,  Mo. — See  item  under  "Miscellaneous." 

Osceola,   Ark. — See   item   under   "Miscellaneous." 

Panigould,  .\rk. — The  city  contemplate:!  the  construction 
of  a  sewer  system.      The   estimated   cost    is   $25,000. 

San  .'\ntonlo,  Tex. — Bids  will  be  received  until  Apr.  19  by 
Fred  Fries,  City  Clk.,  for  the  construction  of  a  pumping 
station  and  a  sanitary  sewer  system.  Hans  Helland  Is  City 
Engr. 

Afton,  Okla. — Bids  will  be  received  about  May  1  by  the 
City  Clerk  for  the  construction  of  a  sewer  system.  Plans 
prepared  by  the  Benham  Engineering  Co.,  Oklahoma,  Okla. 
Estimated  coat,   $37,000.     Noted  Dec.   3,  Jan.   14   and  28. 

+DrnmrtK:ht,  Okla. — It  Is  reported  that  the  contr.tct  for 
the  construction  of  a  sewer  system  has  been  awarded  to  the 
TOLBERT    CONSTRUCTION    <50.    at    $1S.500.       Noted    Feb.    11. 

^Denver,  Colo. — The  contract  for  the  construction  of  a 
sewer  b;is  been  awarded  to  the  GOUHON  &  T.VYLOR  CON- 
STRUCTION CO.,  at  $11,000.     Noted  July  23. 

■liewlntou,  Idaho — Bids  will  be  received  until  Apr.  26  by 
C.  F.  I..oland,  City  Clk.,  for  sewer  construction  In  District  No 
6  as  follows:  5175  lln.ft.  of  10-ln.  sewer  pipe  In  place;  675 
lln.ft.  of  12-ln.  sewer  pipe  In  place;  1S50  lln.ft.  of  10-ln.  sewer 
pipe  In  place;  3S70  ft  of  S-ln.  sewer  pipe  in  place;  23  man- 
holes; 6   (lush  tanks;  and   8    lanjp  wolls. 

Parma.  Idaho — Bids  Will  be  received  In  May  for  the  con- 
struction of  sewers  according  to  plans  prepared  by  Fred  J. 
McCoiuul,    Caldwell.       Noted    Al>r.    1. 

Chehalix,  Wunh. — The  City  Council  contemplates  construct- 
ing n  sewer  system  In  the  southern  part  of  the  city  at  nn 
approximate   co.st   of  $60,000. 

Spokane,  Wnnh. — The  city  contemplates  constructing  a 
sewer  systi'ui  In  the  alley  between  Fnlrvlew  and  Frederick 
Ave.  from  Monroe  to  Potter  St.  The  estimated  cost  Is  $12.- 
000.      Morton    Macartney    Is   City    Engr. 
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llundnKlon  llrnt'li,  (nlU. — Th«<  Ilollnnd  ConHtrurllOM  Co., 
San  l)l»'Ki>.  "iiH  Ihr  low  hlililcr  at  )1 1,1)00,  for  Ihi'  coiiNtrurlloti 
of  lli«-  outfall  Nci-tluii  of  till'  iiiuiilrliial  h«wit  HyNtriii  Noti-il 
Mm.    II. 

4I.OII  XuKflrm.  I'lilir.- -Thi-  cuiitract  for  the  c-oiiBtriH-l  Ion 
of  11  Hcurr  In  UiiHHi'l  Aviv  from  WpHtcrti  AVf.  to  llarvitrcl 
ItUil.  un>l  othiT  Htr.oi.M  Iuih  lno-n  awariUul  to  J  riK  II,V  Ifll 
at  J7::m 

Urrnu  llrnrh,  <iiIir.--Tlu<  lowrHt  lilil  Hiilinilttcil  for  tho 
i-onNtr>utli>n  of  ii  nrwi'r  MyHtrin  was  thai  of  A,  IV  IIohc,  at 
J<;i.;i(Ui        !••.    1,1)1  Uwooil    Ih    l';iiKr.      NoI.-.I    Mar.    i    ami    II. 

Ilalirm.  \.  S.  Tile  I'lt.v  Coiinrll  plaiiH  to  i-xtrml  the  Howcr 
Hjfdrni  and  ron»tru»t  an  Intorci-iitlnK  bc-wop.  KHtlmatcd 
co^l.    Jir.O.onO       !•'.    \V.    \V     l>i>an.>    l«    lOuKr. 

Uuiinvlllr.  Out. — Th<>  Town  Counrll  contcmnlntCR  con- 
utrnithm  •-•NdO  ft  of  tll<>  drain  In  Ciuml  St.  ICstlnintcd  coHt, 
I'l-too       U     (.'.    Kyd   In    lOnKr. 

AMnnrhmtpr.  X.  Il.~(  iMIlrlal)  Mld.M  will  bo  rccplvrd  until 
2  p.m.,  Apr.  20.  by  the  Moaril  of  Public-  Works,  for  construct- 
IHK  '»  rofusf  destructor.  Samuel  J.  Kord  is  KnKr.  nnd  Harry 
W.  SpauldlnK  Is  Ohn.  Hd.  of  Tub.  Wks.  Noted  Sept.  24.  1914. 
aiul    K.I..    II,    I'll 5. 

+  \onkrra,  X.  V.-  The  contrnrt  has  been  awarded  to  the 
I!(H>T1I  ro.N'STIU'CTION  CO..  Yonkers.  at  $51,412,  by  the 
lUiaivl      if    Contract    and    Supply    for    building    an    Incinerator. 

Noted  (lot.  :•;;. 

ChlrnKo.  III. —  Mond.s  for  $700,000  have  been  voted  bv  the 
rItUens.  the  proceeds  of  which  will  be  used  for  the  compfetlon 
of   the   Karbane    reduction    works.      Noted    Apr.    S. 

I.inrnin,  Nob. — The  expenditure  of  $50,000  is  contempl.-xted 
bv  the  City  Council  for  the  construction  of  a  garbafce  disposal 
plant. 

STHKKTS   AND  ROADS 

Ilonton,  >lnNN. — rtids  will  be  received  until  Apr.  1  fi  by  the 
Public  Works  Oepartnient  for  macadam  roadway  and  arti- 
ficial sidewalks  in  Stratton  St.  and  Neponset  Ave.,  Dorchester, 
nnd  In  Convent  I'ath.  Ka.st  Boston  District.  L,.  K.  Itourke  is 
Comn. 

4iBos<on,  MnHH. — A  contract  for  3000  lin.ft.  of  st.Tte  road  at 
Orafton  has  been  awarded  to  TORCHI.V  .Ji  HUYNK.  at  $7750. 
Other  bids  were:  Middlesex  ContractinR  Co..  $7S40:  Bernik 
Construction  Co..  $S072;  Alco  Construction  Co..  $8380:  F.  E. 
Kllis.  Melrose,  $918":  C.  E.  Home.  Millburv,  $9297;  J.  A.  Gofferv. 
Meilford.  $10.1S7;  H.  J.  .Maguire,  Worcester.  $10,771:  Antony 
Pullato.   Lowell.    $11,079.      Noted   Apr.   1. 

+Doston.  Ma.«s. — A  contract  for  5200  lin.ft.  of  state  road  at 
Gloucester  has  been  awarded  to  PERINI  CONSTRUCTION  CO., 
at  $16,149.  Other  bids  were:  M.  McUonouKh.  Kwampscott, 
$16,640:  R.  F.  Hudson,  Melrose.  $16,660:  .T.  J.  McCarthy  Co.. 
$16,949:  A.  G.  Tomaselle.  $17,SS9:  T.  A.  Moynahan,  Hamilton, 
$18,290:  Middlesex  Contrarting  Co..  Framinprham,  $18,359;  Alco 
Contracting  Co..  $18,572:  A.  M.  Cusack.  $18,712:  E.  R.  Nowell. 
Fitchburpr,  $20,943;  J.  A.  Goffcry,  Medford,  $21,276;  Palmer  En- 
pineerinR  and  Construction  Co.,  I'eabodv,  $21,545;  W.  Cre-ssv, 
Gloucester.  $21,705:  F.  E.  Ellis,  Melrose,  $22,815;  D.  J.  Sheehan. 
Lynn.    $23,495.      Noted   Apr.    1. 

Benton.  Masn. —  Bids  will  be  received  until  Apr.  17  by  the 
Transit  Commission  for  pavinpr  with  wood  blocks  the  entire 
lenpth  of  Summer  .St..  also  until  Apr.  24  for  paving  with  wood 
blocks  Bovlston  St.  from  Arlington  St.  to  Bolyston  PI.  Esti- 
mated cost  of  both,  $100,000.  E.  S.  Davis,  15  Beacon  St.,  is 
Chf.    Engr.  ^ 

Bonton.  Mass. — Bids  will  be  received  until  Apr.  20,  by  the 
State  Hi.trhway  Commission,  for  the  construction  of  15,300 
lin.ft.  of  road  in  Bernardston;  9600  lin.ft.  of  road  in  South 
Hadley;  15,700  lin.ft.  of  road  in  Greenfield:  440  lin.ft.  of  road 
in  Northbridge;  11,000  lin.  ft.  of  road  in  Amherst  and  Hadley 
and  SOOO  lin.ft.  of  road  in  Raynham.  Arthur  Vt".  Dean,  15 
Ashburton   PI.,   is  Chf.   Engr. 

+Bo8ton,  MoHs. — The  contract  for  asphalt  and  bitulithic 
pavement  repairs  for  1915  has  been  awarded  to  the  CENTRAL 
CONSTRUCTION  CO.,  at  $31,750.  The  only  other  bid  was  that 
of  Warren  Bros.  Co.,  $:i3,250.     Noted  Mar.  IS. 

+Boston,  Mnns. — The  contract  for  hassam  block  pavement 
on  Braintree  St..  Brighton  District,  has  been  awarded  to 
JAMES  DOHERTY,  at  $15,085.  Other  bids  were:  Charles  J. 
Jacobs  Co.,  $15,321  and  John  E.  Quinn,  $15,753.     Noted  Mar.   25. 

Sonthbridge,  Mnss. — The  town  contemplates  macadamizing 
the  North  Woodstock  Rd.,  at  a  cost  of  $5000,  $2000  of  which 
will   be  paid   by  the  state. 

■^Uuiney,  ^InMs. —  (Official) — The  contract  has  been  awarded 
to  JOHN  CASHMxVN  dt  SON  CO..  Boston,  at  $63,700.  for  sub- 
grading  Furnace  Brook  Parkway  from  Quincy  Shore  Reserva- 
tion to  Hancock  St.  other  bids  were:  Jeremiah  Sullivan.  Cam- 
bridge, $111,630;  D.  M.  Briggs  &  Co.,  Boston,  $107,570;  Geo.  T. 
Handle  Co.  and  Randle  &  Stoddard,  East  Boston,  $97,250:  J.  P. 
O'Riorden.  Charlestown.  $94,505:  Nathan  S.  Brock.  Brookline, 
$94,450:  Richmond  F.  Hudson.  $94,025;  John  R.  Burke.  Bos- 
ton. $92,880;  Clark  &  Gore,  Dorchester.  $91,100;  AVest  Roxbury 
Trap  Rock  Co.,  Roxburv.  $90,250;  Middlesex  Contracting  Co., 
Framingham,  $88,950;  Farrell  &  I..oud.  Somerville,  $87,023; 
Caputo  &  Giovannini,  Boston,  $86,300;  A.  William  &  Co..  Bos- 
ton. $83,000:  Antonio  G.  Tomaselle.  Dorchester.  $82,275;  Hugh 
Nawn  Contracting  Co..  Roxburv.  $80,4  50;  H.  P.  Converse  Co., 
Boston,  $78,850;  Peter  Bompiani  &  Co..  Boston.  $75,780:  Dennis 
F.  Crowley,  East  Milton,  $75,335;  Coleman  Bros.,  Boston.  $70,- 
875;  Rowe  Contracting  Co.,  Boston.  $70,850;  James  H.  Fannon, 
Somerville.  $69,650;  Perini  Construction  Co.,  Ashland,  $67,000. 
Noted  Mar.  18. 

Hartford,  Conn. — See  item  under  "Miscellaneous." 
+Hartford,  Conn. — Contracts  for  road  work,  bids  for  which 
were  received  by  the  State  Highway  Commissioner  Mar. 
22,  were  awarded  as  follows:  South  Windsor  Township, 
about  8100  lin.ft.  bituminous  macadam  on  Deming  St.,  to  A. 
BR.A.ZOS  &  SONS.  Middletown.  Conn.,  at  $13,557.  Bloomfleld 
Township,   about    6610    lin.ft.    macadam    on    the   Simsbury    Rd., 


to  the  It  (i  .Mll,l,i;it  C(iNTItA(TIN<i  CO.  llaiIfor<l,  I'.otiu..  .it 
$K0OO;  alH<i  about  «S79  lln.fl.  iiineadaiii  ori  the  ttlue  IIIIIh  Rd., 
to  the  Ii.  Ii,  I'IKKCK.  Jll.  Co.,  Itrldgeport.  Conn.,  ill  $8473. 
Columbia  Tow  nnlilp.  ab»iut  9!ifi4  lln.fl.  (jriiv.l  on  Iho  Columbia 
Green  lt<l  .  to  the  It  G,  .MILLER  CoNTItA<"riN<;  CO.,  Hnrt- 
fnr,|.   (■(,1,11,  at    »l,',,;i.)l       .Vole. I    .Mar.    IK  and   Apr.    I. 

linrtrorti,  (iinn.  ItIdH  will  be  received  until  2  p.m.,  Apr.  19, 
by  the  Stale  IllKbway  ('oiiiinlHnlon  for  Niate  road  work  hm 
followM: 

Hampton  Township,  about  2975  lin.ft.  nntlvn  ntono  macadam 
conMlructlon.  SpeelllcatlonH  on  llle  iit  Town  <'lerk'M  olllce, 
Hampton 

Old  Lyme  TowriHlilp,  about  8690  lin.ft  nallv«  nlonc  macadam 
conMlructlon       I'lanH  on   Hie  at   Hlore  of  .1     F,    liuKbue,   Lyirie. 

Wethemneld  Tow  OHhlp,  about  1013  lln.fl.  bItumlnouM 
macadam  conMlruetloii.  SpeclflcatlonH  on  llle  at  Mtoro  of 
A.   W.    Hannier,   Wet lierHflebl 

Rocky  Hill  TownKhIp,  about  1445  lln  ft  plain  or  reinforced 
concrete.  .SpeciflcationH  on  llli-  at  Town  Clerk'H  ofTcc,  Rocky 
inn 

*/\ll>nnr.  N.  V. —  (Omcint) — BldB  will  be  received  until  1 
p.m..  Apr.  26.  by  ICdwin  Diiffey,  State  Highway  Comr.,  for 
fiirnisblng  bituininouH  m:iterlal  to  the  various  eounties. 

I.nnic  llcaeh.  N.  Y. — Bonds  for  $200,000  were  Hold  Apr.  3, 
lh<'  |)roi'r-e(lN  of  which  will  bo  used  for  Improving  HtrectH. 
Noted   Mar.    25. 

+  Now  York.  N.  Y,— (Borough  of  Brooklyn) — (Ofnclal)  — 
The  contract  for  Improving  New  Lots  Ave.  ban  been  awarded 
to  the  UVALDE  ASPHALT  I'AVING  CO.,  at  $6527.  Noted 
Mar.    IS. 

+  .\ew  York,  N.  Y. —  (Borough  of  Brooklyn)  —  fOfHclal)  — 
Contracts  have  been  awarded  for  paving  East  17th  St.,  54th 
St.,  and  West  32d  St.  to  the  BROOKLYN  ALCATRAZ  ASPHALT 
CO.,  407  Hamilton  Ave.,  Brooklyn,  at  $4677,  $82,455  and  $46,225, 
respectively.      Noted    Alar.    IX    and    Apr.    1. 

New  York.  X.  Y. —  (Borough  of  P.rooklyn)  —  (Official)  — 
Bids  will  be  received  until  II  a.m..  Apr.  21.  bv  I>.  H.  Pounds, 
Borough  Pres..  for  improving  Argyle  ltd.  from  Ditmas  tr)  New- 
kirk  Ave..  Canarsie  I-ane  from  Nostrand  to  New  York  Ave., 
61st  St.  from  12th  to  New  I'trecht  Ave.,  38th  St.  from  Tenth  to 
Ft.  Hamilton  Ave.,  East  Tenth  St.  from  Ave.  N  to  Ave.  O,  East 
12th  from  Ave.  R  to  Ave.  S  and  15th  Ave.  from  38th  St.  north- 
erly to  the  right-of-way  of  the  Brooklyn  Rapid  Transit  R.  R. 
Co. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official)  — 
Bids  will  be  received  until  3  p.m.,  Apr.  22,  bv  the  Park  Board, 
Municipal  Hldg.,  for  coarse  and  fine  gravel,  trap  rock  and  trap 
rock  screenings,  cow  bay  sand  for  parkways  in  the  Borough 
of    Brooklyn.      Cabot   Ward    is    Pres.    of   the   I'ark    Bd. 

New  Y'ork.  N.  \. —  (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  until  noon,  Apr.  20,  bv  Charles  J.  McCor- 
mack.  Borough  Pres..  for  improving  First  Ave.  from  Jersey  to 
Pine   St.   and   Belmont  I'l.   from   Vine   .St.   to   F't.   I'lace. 

Port  Jervis.  N.  Y. — Bids  will  be  received  until  Apr.  22  bv 
John   F.   Cleary,   City   Clk.,   for   paving   Jersey  Ave. 

+RacheRter,  N.  \. — TJie  contract  for  paving  Culver  Rd 
with  asphalt  block  has  been  awarded  to  FRANK  V  BROTSCH 
at   $14,324. 

•f Schenectady.  N.  Y'. — The   contract   for   improving   Dock   St. 
has  been  awarded  to  the  SCHENECTADY  CONTRACTING  CO 
Schenectady.    N.    Y. 

+  Selienectady,  N.  Y'. — A  contract  for  paving  the  public  mar- 
ket with  stone  filled  asphalt  has  been  awarded  to  J.  F.  SHAN- 
LEY  CO..  Newark,  N.   J. 

+  \Vatertown.  N.  Y. — A  contract  for  paving  a  section  of  the 
Public  Square  with  wood  block  has  been  awarded  to  WILLIAM 
F.    COGLEY,    T'tica,    at    $28,822. 

+'*'Rloomsbury,  N.  J. —  (Official) — The  contract  for  con- 
structing 2.91  miles  of  water-bound  macadam  on  the  Blooms- 
bury-Still  Valley  Rd.  has  been  awarded  to  E.  P.  ARBOGAST 
Stroudsburg,   I'enn.,   at   $43,131.      Noted   Mar.    11. 

Buttzville,  N.  .1. — The  lowest  bid  received  by  the  Board  of 
Chosen  Freeholders  of  'U'arren  County,  Belvidere,  was  that 
of  Smith  Bros.,  Hackettstown,  N.  J.,  at  $43,131.  Noted  Feb 
4  and  Mar.  11. 

Camden,  N.  J. — Bids  will  be  received  until  Apr.  19  by  the 
Chairman  of  the  Committee  on  Streets  and  Highways  for 
improving  Carter's  PI.,  Sixth  and  Division  St. 

Newark.  N.  J. — Bids  were  received  Apr.  1  for  paving  Central 
Ave.  from  Broad  St.  to  Plane  St.  as  follows:  Barber  Asphalt 
Paving  Co.,  $12,973;  Glenfield  Construction  Co.,  $11,433;  Newark 
Paving  Co.,  $11,136;  McMahon  Construction  Co.,  $11,024;  John 
S.  Geiger  Sons  Co.,  $11,489;  Van  Keuren  &  Son,  $11,486;  John 
k;  Donovan,  $11,622;  HaJph  Langrovamin,  $11,996.  Noted 
Mar.  25. 

Newark,  N.  J. — Bids  will  be  received  until  Apr.  22  for 
paving  Elm  Rd.,  Chester  Ave.,  Ferdinand  and  Hunterdon  St. 
Morris  R.  Sherrard  is  City  Engr. 

Newark,  N.  J. — .See   item  under  "Miscellaneous." 

New  Bran.xwick.  N.  J. — The  Board  of  Chosen  Freeholders  of 
Middlesex  County  pl.ans  the  improvement  of  the  road  from 
Keasbey   to   the   Perth   Amboy   city   line. 

Plainfield,  N.  J. —  (Official)- — Bids  were  received  Apr.  n  by 
the  Common  Council  for  constructing  concrete  pavement  as 
follows:  "Weldon  Contracting  Co..  Rahway,  N.  J.,  $4635;  Has- 
sam Paving  Co.,  Worcester,  Mass.,  $5720;  Alfonzo  Collucci, 
Plainfield,  $5764;  Burke  &  Bonham,  Plainfield,  $5869;  C.  H. 
■Winans  &  Co.,  Elizabeth,  $5898;  Mobus  Bros.,  North  Plainfield, 
$6037.      Noted   Mar.   25. 

+Somerville,  N.  ,1. — The  contract  for  rebuilding  the  road 
from  Larger  Cross  Roads,  Bedminster  Township  to  the  Hunter- 
don county  line  has  been  awarded  to  JOHN  La  COMPT,  Lake- 
wood,   N.  J.,  at   $53,715.      Noted   Mar.    11. 

^Trenton.  N.  J. —  (Official) — Bids  will  be  received  until  2:30 
p.m.,  Apr.   20,   by  the  Board   of  Chosen   Freeholders  of  Mercer 
County,    Trenton,   for   improving  about   three   miles   of  Section 
1.    River    Rd.    John    J.    Power    is    Dir.      Noted    under    "Miscel 
laneous"  in  Apr.  8  issue. 
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-^^Trenton^  N.  J. —  (Official) — Bids  will  be  received  until  2:30 
p.m.,  Apr.  20.  by  the  Board  of  Chosen  Freeholders  of  Mercer' 
County,  Trenton,  fc  .  improving  about  three  miles  of  road  Sec- 
tion 2.  River  Rd.  John  J.  Powers  is  Dir.  Noted  under  "Mis- 
cellaneous" in  Apr.  8  issue. 

•Trenton,  N.  J. —  (Official) — Bids  will  be  received  until  2:30 
p.m.,  Apr.  20,  by  the  Board  of  Chosen  Freeholders  of  Mercer 
County,  Trenton,  for  the  laying^  of  a  bituminous  macadam 
highway  known  as  the  Trenton-Allentown  Turnpike.  John 
J.  Powers  is  Dir.  Noted  under  "Miscellaneous"  in  Apr.  8 
issue. 

Beaver  Fnlls,  Penn. — A  special  election  will  be  held  May 
15  to  vote  on  the  question  of  issuing  $100,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  street  paving. 

HarriMbnrK,  Fenn. —  (Official) — Bids  will  be  received  until 
10  a.m..  Apr.  20.  by  the  State  Highway  Department  for  ma- 
terial, machinery,  implements  and  tools  for  maintenance  and 
repair  of  State  Highways.  Joseph  W.  Hunter  is  First  Deputy 
State   Highway   Comr. 

•Scottdale,  Penn. —  (Official) — Bids  will  be  received  until 
7  p.m.,  Apr.  16,  by  F.  M.  Newcomer,  Secy,  of  the  Borough 
Council,  for  grading,  curbing  and  paving  Pittsburgh,  Hickory, 
Grove  and  Brooks  St. 

'W'ilkinahnrs,  Penn. —  (Official) — Bids  will  be  received  until 
4  p.m..  Apr.  17.  bv  Frease  &  Sperling.  Borough  Engr.,  for  im- 
proving sections  of  South  Ave..  Hay  St.  and   Vincent  Way. 

+'#Caniberland,  Md. — A  contract  for  paving  16  streets  has 
been  awarded  to  LOUIS  LAWSON,  Norfolk,  Va.,  at  |130,364. 
Noted  Mar.  IS. 

Rlrhmond,  Va. —  (Official) — Bids  will  be  received  until  noon, 
Apr.  19,  hv  O.  P.  Coleman.  State  Highway  Comr.,  for  con- 
structing 2.33  miles  of  gravel  road  from  Mechanicsville  Turn- 
pike and  Creighton  Rd.  and  0.35  mile  between  Mechanicsville 
Turnpike    and    city    limits    in    Henrico    County. 

Welch,  AV.  Va. — Bids  will  be  received  until  May  1  by  R.  K. 
Bragonier.  Pres..  County  Court,  for  the  sale  of  $165,000  in 
bonds,  the  proceeds  to  be  used  for  constructing  roads  in  Mc- 
Dowell County. 

+'A'Kin!>ton,  N.  C. — A  contract  has  been  awarded  to  the 
"WEST  CONSTRUCTION  CO.,  Chattanooga,  Tenn.,  for  making 
street  improvements  and  sewerage  improvements.  Noted 
Mar.  4. 

Anderson,  S.  C. — Bonds  for  $S3,000  have  been  sold,  the  pro- 
ceeds  of  which   will   be   used   for   paving. 

Ander.<ion.  S.  C. — At  a  recent  election  the  question  of  issuing 
$750,000  in  bonds  for  constructing  roads  in  Anderson  County 
was  deftated.     Noted  Mar.  4. 

Carter.HviUe,  Ga. — Plans  are  being  prepared  by  W.  W.  Dan- 
iels for  paving  Main  St.  with  vitrified  brick  or  wood  block. 

Dublin,  Gn. — An  election  will  be  held  June  8  to  vote  on 
the  question  of  issuing  $10,000  in  bonds,  the  proceeds  to 
be   used   for   improving  streets. 

Trenton,  Ga. — Bonds  for  $60,000  were  sold  Apr.  6,  the  pro- 
ceeds of  which  will  l)e  used  for  constructing  roads. 

Clearwater,  Fla. — The  Board  of  Commissioners  of  Pine- 
alias  County  contemplates  an  expenditure  of  $350,000  for  con- 
structing about  seven  miles  of  road.  The  J.  B.  McCrary  Co., 
Atlanta,  Ga.,  is  Engr.-in-Charge. 

Green  Cove  SprinK*.  Fla. — Plans  have  been  prepared  by 
the  J.  B.  McCrary  Co..  Atlanta,  Ga.,  for  the  construction  of  30 
miles  of  road  in  Clay  County. 

Miami,  Fla. — An  election  will  be  held  Apr.  20  to  vote  on  the 
question  of  issuing  $100,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  constructing  the  Ingraham  highway. 

Birmingham.  Ala. — The  Board  of  Commissioners  plans  to 
improve  20th  St.  from  First  to  Fifth  Ave.  The  estimated 
cost  is  $5000.     Julian  Kendrick  is  City  Engr. 

JoneMboro.  Tenn. — A  bond  issue  of  $425,000  will  be  sub- 
mltteil  Mav  15  to  the  citizens  of  Washington  County,  the  pro- 
ceeds of  which  will  be  used  for  constructing  roads. 

Dayton,  Ky. —  (Official) — Bids  will  be  received  until  8  p.m., 
Apr.  13,  by  W.  C.  Martin,  City  Clk.,  for  improving  Brooklyn 
Ave.  from  Dayton  to  Berry  Ave.  and  Dayton  Ave.  from  Eighth 
to   Brooklyn   Ave. 

LoulMa,  Ky, — An  election  will  be  held  May  17  to  vote  on  the 
question  of  Issuing  $100,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  constructing  roa<ls  in  Lawrence  County. 

TompldnHvlllr,  Ky. — An  election  will  be  held  May  15  to 
vote  on  the  question  of  issuing  $100,000  in  bonds,  the  proceeds 
of  which  will  be  used   for  constructing  roads. 

Aliron.  Ohio — (Official) — Bids  will  be  received  until  11  a.m., 
Apr  26  by  the  Board  of  Commissioners  of  Summit  County 
for  improving  the  Richfield  Rd.  C.  L.  Bower  Is  Clk.  of  the 
Bd. 

rinrinnnti,  Ohl«» — The  Cincinnati  Motor  Speedway  Co.  has 
been  organized  to  build  a  $500,000  motor  speedway  on  the 
outskirts  of  Cincinnati.     E.  W.  Edwards  Is  Pres. 

Cincinnati,  Ohio — Bids  will  l>e  received  until  May  14,  by 
the  CornmiHsloners  of  Hamilton  County  for  repairing  the 
East  Miami   River  Rd.     The  estimated  cost   Is  $27,134. 

Clevrlnnd,  Ohio — (Official) — Bids  will  be  received  until  10 
a  m..  Apr.  2S,  by  K.  O.  Krause,  Clk.  of  Bd.  of  Comrs  of 
Cuyahoita  County  for  Improving  Berea  Rd.  from  West  117th 
St.    to    West    Madison    Ave. 

Findlay.  Ohio — I'.lds  have  been  received  for  paving  Cherry 
at  with  (a)  l)ri('k,  (b)  westrumlte,  fiorn  C.  H.  Hall  &  Son. 
KIndlav  (»)  $lo,18!»,  (b)  $9657;  Haskell  &  Itnttlcs.  I'alnes- 
ville,     (a)    $10,6.11.    (b)     $9606. 

fronton,  Ohio — Bonds  for  $100,000  hiivo  been  sold,  the  pro- 
.•eefln  of  wlileh  will  bo  used  for  Improving  and  constructlnK 
pikes.     Noted  Mar.  25. 

.Irrompavlllr,  Ohio — Bldn  will  be  received  ui\til  noon.  May 
1.  by  M.  r,.  flo.sler.  Clk.  of  the  Council,  for  Krndlng,  drulntnK 
and  paving  Miiin  St.  with  brick. 

+  \apolf»n,  Ohio — The  Commlfislonor*  of  Henry  and  Putnam 
Coiij/lies  have  awarded  the  contract  for  the  construction  of 
two  miles  of  wator-hound  tiiacnduin  road  to  (JAdHEN.  McOBR 
&   HTRdHL.  Cuntar.  at  $9598.     Noted   Mar.   is. 


Rockford.  Ohio — (Official) — Bids  will  be  received  until  noon, 
Apr.  16,  bv  John  W.  Lloyd.  Village  Clk..  for  improving  East, 
First.  Second  and  Franklin  St. 

Rockv  River,  Ohio — Bids  will  be  received  until  noon.  May 
4,  by  Frank  Mitchell,  Clk.,  for  the  sale  of  $9500  in  bonds, 
the  proceeds  of  which  will  be  used  for  constructing  concrete 
sidewalks  on  North  Ridge  Rd. 

Toledo,  Ohio — Bids  will  be  received  until  10  a.m..  May  14, 
by  Charles  J.  Sanzenbacher,  Audr.  of  Lucas  County,  for  grad- 
ing, draining  and  macadamizing  the  Washington  Township 
Rd. 

EvansY-ille,  Ind. — Bids  will  be  received  until  Apr.  22  by 
the  Board  of  Public  W^orks  for  improving  Oak  and  Cherry 
St.  and  Chandler  Ave. 

Franlifort,  Ind. —  (Official) — Bids  will  be  received  until  2 
p.m..  May  IS,  by  the  Commissioners  of  Clinton  and  Howard 
(bounties  for  constructing  a  county  line  road.  Edward  Spiay 
is  Audr.  of  Clinton  County. 

Goshen,  Ind. —  (Official) — Bids  will  be  received  until  1  p.m.. 
May  3.  by  the  Comm  ssioners  of  Elkhart  County  for  con- 
structing   a    brick    and    gravel    road    in    Elkhart    Township. 

+Greenfleld,  ln«l. — A  contract  for  a  gravel  road  on  line  di- 
viding Center,  Green  and  Vernon  Townships  has  been  award- 
ed  to   GEORGE   W.    HOi  PES,    .>■  Person,    at   $7337. 

•f Huntineton,  Ind. — The  contract  for  constructing  a  gravel 
road  in  Rock  Creek  Township  has  been  awarded  to  GORDON 
&  SONS,  Liberty  Center,    at  $24,425. 

Indianapolis,  Ind. — Press  reports  state  that  the  Board  of 
Public  Works  plans  to  improve  Graceland  Ave.  at  an  estimated 
cost  of  $2.1,967. 

Richmond,  Ind. — (Official) — Bids  will  be  received  until  10 
a.m.,  Apr.  22,  for  constructing  20,250  sq.yd.  of  brick,  concrete, 
wood,  block  or  asphalt  pavement.  Fred  R.  Charles  is  City 
Engr. 

+Terre  Haute,  Ind. — The  contract  has  been  awarded  to 
COOPRIDER  &  COLLINS,  Clay  City,  at  $11,297,  for  construct- 
ing gravel  roads  in  Lost  (breek  and  Pierson  Townships.  Noted 
Mar.    4. 

VIncennes,  Ind. —  (Official) — Bids  will  be  received  until 
10  a.m..  May  3.  by  the  Board  of  Public  Works  for  paving 
First   St. 

+Grand  Rapids,  Mich. — The  contract  for  improving  Milton 
St.  from  Carlson  to  Norwood  Ave.  has  been  awarded  to 
KLOOTE   &   SOX,   at   $5829. 

+  Chri.<iman,  III. — A  contract  has  been  '  awarded  to  the 
FOULKES  CONTRACTING  CO.,  Terre  Haute.  Ind..  at  $27,605. 
for  paving  Monroe  Ave.  from  the  city  limits  to  Illinois  St.  and 
Illinois  St.  from  Monroe  Ave.  to  the  city  limits. 

Elgin,  III. — Press  reports  state  that  the  City  Commissioners 
voted  to  pave  North  State  St.  at  an  estimated  cost  of  $28,000. 

<f (ialesburg:.  III. — The  contract  for  paving  Cedar  St.  from 
Fremont  to  Davton  St.  :»nd  Sanborn  St.  from  Broad  to  West 
St.  has  been  awarded  to  J.  B.  Mc.\ULET.  at  $13,983. 

^Kankakee,  III. — The  contract  for  paving  East  Ave.  from 
Court  to  Chestnut  St.  has  been  awarded  to  FRANK  SHIDLER, 
Kankakee,   at   $8005. 

Paris,  III. —  (Official) — Bids  will  be  received  until  2  p.m., 
Apr.  23,  by  Harvey  Brummett,  Comr.  of  Highways  of  Edgar 
Township.  Edgar  County,  for  constructing  13.200  lin.ft.  of 
gravel    and    four   concrete    culverts    on    the    Cherry    Point    Rd. 

Delavan.  'Wis. — Bids  will  be  received  by  the  City  Clerk 
until  10  a.m.,  Apr.  30,  for  grading  and  paving  various  streets 
with  reinforced  concrete,  vitrified  brick,  or  asphalt  macadam, 
together  with  combined  concrete  curb  and  gutter. 

+Grand  Rapids,  Wis. — A  contract  for  concrete  paving  has 
been  awarded  bv  the  Countv  Highwav  Commissioner  of  Wood 
County   to    BOSSERT   BROS.,   Grand   Rapids,    at   $il,491. 

+Marinette,  AVls. —  (Official) — .\  contract  for  constructing 
11.000  sq.yd.  of  concrete  pavement  has  been  awarded  to 
MURPHY  CONSTRUCTION  CO..  Manitowoc,  at  $16,343.  Other 
bids  were  Corbin  Bros..  $16,370;  Delta  Construction  Co.,  $16,520; 
C.   Johnson,   $16,549.      Noted   Mar.    IS. 

MnrMhfleld.  Win. — Bids  will  be  received  until  Apr.  20  by  the 
Board  of  I'ublic  Works  for  paving  approximately  24.000  sq.yd. 

Milwaukee,  AVis. — Bids  will  be  received  until  10:30  a.m., 
Apr.  20,  bv  the  Department  of  Public  Works  for  paving  sec- 
tions of  various  streets.  Fred  G.  Simmons  is  Comr.  of  Pub. 
Wks. 

+OMhkoNh.  Wis. — The  Board  of  Public  Works  has  awarded 
contracts  for  paving  to  J.  RASMUSSEN  &  SONS,  Ashkosh, 
Vine,  Harrison  and  Eveline  St.  and  East  Lincoln  Ave.;  L.\R- 
SON    CONSTRUCTION  CO.,   Oshkosh,   Algoma   St. 

+Rcd  Oak,  Iowa — A  contract  for  paving  about  33  streets 
with  asphaltic  concrete  has  been  awarded  to  WILLITSON  CO., 
Chicago.    111. 

+  Vinton.  luwn — A  contract  has  been  awarded  to  K.  HAHN. 
Cedar   Rapids,    for   laying   9200    sq.yd.    of   brick    pavement. 

Moorheiid,  Minn. — Bids  will  be  received  until  11  a.m.,  Apr. 
27,  by  A.  O.  Iloughini  for  supplying  corrugated  metal  pipe 
to  be   used   on   State    Roads  Nos.   2   and   6. 

+  .\liinncc,  Neb. —  (Ortlclal) — A  contract  for  Improving  a 
number  of  streets  has  been  awarded  to  J.  M.  ROBERTS. 
Omaha,   at   $5300.      Noted   Mar.   18. 

Lincoln,  >>b. — The  City  Council  contemplafes  an  expendi- 
ture of  J.'iO.OOO  for  park  extensions. 

+  Mclntoiih,  .s,  IJ.-  -(Official) — The  contract  for  grading  the 
countv  hlghwuv  has  been  awarded  to  JOHN  CARLSON,  Lewis- 
town.    Mont.      Noted    Mar.    11. 

i^Knnnno  City,  Mo. — Contracts  have  been  awarded  for  con- 
rnto  paving  as  follows:  5495  sq.yd.  to  A.  R.  MKNSE,  $4561: 
fifiox  sq.yd.  to  ,1.  o'CO.NNOR  it  S()N.  $5717;  5780  sq.yd.  to  UL- 
LlANCI'i   CO.N'STUUCTIO.N    CO.,    $4855. 

Morrillton,  .\rk.-  Press  reports  state  that  the  City  Council 
plans  to  pave  the  principal  stroots.     J.  A.  Frisby  is  Mayor. 

ItuHMcllvliic,  .\rk.— The  ("onimlsslonors  of  I'opo  Countv  will 
bullil  u  road  from  RusaellvUlo  north  to  Harrison,  Boono 
County,  about  96  miles. 
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Anilrraon.  Tra.-    At    tli«    <<liu-tli>n    hclil    Mar.    3,    (lii<    ijurnllon 
of   IhhuIiik    $(if>.000    In    ImhiiIh,    tho    prococilH    !••    Ii«    uhiuI    riir   rim- 
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llouxon.    Trs (i  >tllcliil)  —  IIIiIn    will    lio    rerrlvoil     until     10 

a. Ml..  Apr.   !'.>.  I>v   II.   I..  WuHliliurn,  Auilr.  of  llnrrlH  County,  for 
KriiilliiK    tli«     Kiivkciiiliill     it<l. 

l*or(  l.ntnrn.  Trx.  At  ii  roront  olortlon  tho  eltlxonH  of 
Koiul  Ulntrlct  No.  I.  «'itlliiiiiii  County,  vot<>il  In  fiivor  of  Im- 
HiilMK  $*>o,iui  In  liontlH,  tl>i<  procxoilH  of  wlilt-h  will  lio  un<mI  for 
.  on.striii'tlii»;    roiulH. 

^('iimIiIiiu,  Okln. — A  contrnct  for  laying  approximately 
3.'.. (Kill  Ml  of  v.iltral  lllirr  vlti'lllcil  lirirk  pa  vi-niclit  luiH  hrrn 
awar.l.'il    to    IM.I.UiTT   \-    \'.\Ni'10,    rarxonN.    Kan. 

I.npmil.  Iiialio  HUIh  will  l>«  ri-oolvcMl  until  Apr.  20  liy  tho 
Tow  i\  ClorU  lor  pavlOK  ,Maln  St.  and  cr088  MtroulH  with  nia- 
i-a.laiM 

^llrlllnKhnni,  U  nub. —  ((MlU'lal) — The  contract  for  con- 
atnit'tlnK  a  portion  of  IIJKliway  No.  5  hna  lioen  awardeil  to 
thf  P.  J.  M.lirc.ll  PAVINi;  .t  Ot)NSTFtUCT10N  CO.,  Souttio, 
Wash.,  at  JtiS.SlUl.     Nolvd   Mar.  25. 

K.ilmoiKlM,  Wnnh.  IMan.s  for  KradlnK.  KravolinR  ami  pavliiK 
on<>-hnlf  Millf  of  .strrots  liavr  liot-n  ronipli-ti-d  liy  the  Co.inI 
Kiinliu-oi  hiK  '■'".  lOvcrott.  Waul!.  The  woik  1h  CHtlinatiMl  to 
coMt    $3T,IHI0.      Hills   will   lie  i-alU'd   for  about   Apr.  20. 

ItUBvlllr,  WnKh. —  (OflU-lal)  —  ItldH  woro  rccolvod  Apr.  fi  by 
tlu'  Hoard  of  Countv  ConinilsslonurH  for  conHtructliiK  rcrman- 
oiit  IllKliway  No.  3A  as  follows:  Sllko  ,\i  Lal'lunt,  Colvllle, 
J41,I2i;.  H.  h.  Wilson  Co..  Walla  Walla.  $41,291;  S.  S.  .Schulor. 
KItzvlllf.  JII.T.IO;  Staudlfor-riarkson  Co..  I'ortIan<l.  Ore.  $11.- 
000;  (i.  L.  Stickler.  Spokane.  $43.SIO;  A.  H.  Zane  &  Co.,  llan- 
ford.    $10.S17.    Mitchell    Hros   \-    r'aync.   Sjioknne,    $44,211. 

Mrnttic,  Wniili. — Bids  will  be  received  until  Apr.  27  by  tho 
I'oniiiiissloners  of  Kin^r  County  for  collstructln^t  the  Auburn 
lOnuniclaw   Ud.,   Division   No.   2.     The  estimated  cost   Is   $50.1100. 

+Srn((lr,  W  nMh. — The  Hoard  of  Commissioners  of  KiiiK 
Counl>-  has  awarded  contracts  for  road  construction  as  fol- 
lows: Sunset  IllRhw.'iv.  from  Renton  to  Issaquah,  a  distance 
of  10  miles,  to  IlKNUY  BRICK,  at  $t;3.445:  RradliiK  and  Rravel- 
liiK  9  Vj  miles  of  hinhwav  from  .Xuburii  soutlieast  toward 
Osceola,  to  the  WASHINGTON  I'AVINC.  CO.,  Tacoma,  Wash., 
nt    J42.1!M. 

+I*or11nii«l.  Ore. — The  contract  for  repaying  Russell  St.  from 
Canteiibien  to  Williams  Ave.  has  been  awarded  to  JOHN 
KKATI.NC.   at   $S371.      Noted   Mar.    IS. 

+  llnkerHflel(l.  Calif. — The  Board  of  Supervisors  of  Kern 
Countv  has  awarded  contncts  for  road  construction  to  ROB- 
KRT  SHKRKR  &  CO..  at  $34,925.  for  a  road  from  Bakersfleld  to 
Mojave  and  to  THOMPSON  BROS.,  at  $29,657,  for  a  road  from 
Maricopa  to  Oal  River. 

+Coronndu,  Calif. — .lOHN  ENGEBRETSEN,  San  Diego,  has 
been  awarded  the  contract  at  $41,004,  for  paving  Glorietta 
Blvd.  and  Third  St. 

+  I,oN  IlnnoM,  Calif. — A  contract  for  paving  about  14  blocks 
in  the  business  district  has  been  awarded  to  W.  H.  WORS- 
WICK.  Fresno.  Calif. 

Saoraniento,  Calif. — Bids  will  be  received  until  Apr.  26  by 
the  State  Highway  Commission,  515  Forum  Bldg..  for  con- 
structing state  highways  as  follows:  Monterey  County,  be- 
tween Salinas  and  Lagunita,  6.1  miles;  Monterey  County, 
Greenfield  to  a  point  2'.^  miles  north  of  the  King  City  bridge, 
7.3  miles;  Monterey  County,  San  Ardo,  to  a  point  near  Bradley, 
10.9  miles;  Contra  Costa  County,  from  Richmond  to  Pinole,  5.3 
miles;  Sonoma  County,  from  Willow  Brook  to  southerly 
boundary,    6.4   miles. 

San  nernnrdino,  Calif. — Bids  will  be  received  until  11  a.m., 
Apr.  20,  by  the  Board  of  Supervisors  of  San  Bernardino  Coun- 
ty for  constructing  several  sections  of  the  good  roads  system. 

Halifax.  N.  S. — The  City  Council  contemplates  an  expendi- 
ture of  $50,000  for  constructing  concrete  sidewalks.  F.  W.  W. 
Doane   is  Engr. 

Ottawa,  Ont. — Bids  will  soon  be  received  for  paving  Bank 
St.  from  Echo  Drive  to  Grove  St.  with  asphalt  and  stone  block. 
The  estimated  cost  is  $60,000.     F.  C.  Askwith  is  Engr. 

Edmonton,  Alta. — Tho  City  Council  plans  to  pave  Portage 
Ave.  The  estimated  cost  is  $131,000.  A.  Latornell,  Civic  Block, 
Edmonton,   is  Engr. 

INDUSTRIAL  AVORKS 

Wnterville,  Maine — Rids  are  being  received  by  the  Central 
Maine  Power  Co.  for  the  construction  of  a  four-story  storage 
house  on  Lockwood  St. 

Malilen,  .MnNH. — The  Slalden  Knitting  Mills  will  construct 
a  four-story,   40xl50-ft.  mill. 

^WorceHter,  Mass. — The  J.  W.  BISHOP  CO.,  109  Foster  St., 
has  been  awarded  the  contract  to  construct  a  flve-story,  40x60- 
ft.  brick  storage  warehouse  for  the  Worcester  Storage  Co.  on 
Pleasant  St. 

+Narraii;ansett  Pier,  K.  I. — Sinnickson.  Savorv,  Sheetz  & 
Savery  has  awarded  to  GEORGE  T.  BRIGGS  the  contract  for 
constructing  a  2  Vi -story  frame  structure  with  a  28x30-ft. 
wing. 

Providence,  R.  I. — The  U.  S.  Gutta  Percha  Co..  Eddy  St., 
will  build  a  number  of  additions  to  its  plant.  E.  B.  Whipple 
Is  Engr. 

Providence,  R.  I. — Plans  are  being  prepared  bv  William 
Walker  &  Son,  Arch.,  for  a  one-story,  90x250-ft.  automobile 
show  building  on  Kroad  St.  for  Walter  S.  Lederer.  The 
structure  will  be  of  glazed  terra  cotta. 

|\'ooniM>eket,  R.  I. — The  Nyanza  Mills  plans  to  build  a  one- 
story,  60xllO-ft.  brick  addition  to  its  dyehouse. 

Bridgeport,  Conn. — The  Bridgeport  Projectile  Co.  has  re- 
cently been  incorporated  and  will  purchase  a  site  for  the  con- 
struction of  a  large  plant  for  the  manufacture  of  arms  and 
ammunition. 

Xew  Britain,  Conn. — The  Union  Mfg.  Co.  will  erect  a  five- 
story,   47xl60-ft.   annex   to  its  plant  on  Church   St. 

New  Haven,  Conn. — The  Kolynos  Co..  180  Meadow  St.,  will 
build  a  four-story,  S0xl20-ft.  factory  on  Bristol  St.  Noted 
Aug.   6.    1914. 


U  nfrrliiir),  <  onn. — Tho  Benedict  and  Ilurnhrim  branch  of 
Iho  Anii'ilian  Himhn  Co.  will  ri-plarii  Moviiriil  of  Itii  older  Htrucl- 
iM<-H  on  South   .Main  SI.   with  modern   factory  biillillnKH. 

•flliilTnlo,  .%.  Y.  (Olllolal)— TIIK  TIIRNKIt  CONHTIlUC- 
Tlo.N  Co,  liiis  been  uwanbil  the  eontraet  for  the  r'onHtructlon 
of  an  ll-Mlory.  NOxSd-ft.  Niructiiral  steel  and  r-'lnforced-con- 
crete   warehoiise   for   W.   H.    Walkitr  *  Co.,   39   Franklin   St. 

4-lliilTnlu.  !V.  Y,— (Odielal)  -TIIK  TIIRNEIl  f'ONSTUUCTION 
CO.,  Prudential  HIiIk.,  HiilTalo,  has  boon  awarded  the  contract 
for  II  four-Mlory,  relnforeed-concrule,  K0x200-ft.  factory  for 
the  HufTalo  Meter  Co.,  2900  Main  St.  bockwood,  Greene  &.  Co., 
llostoM,   ,MaHN.,   IH  Ari.'li. 

iliiirnlo,  IV,  Y'.—  Tho  Curtis  AVroplano  Co.  will  erect  a  one- 
story    fjietory   on   Churchill   Ht.    to   cost   $26,000. 

•fKllin,  \.  Y.  .milN  I.i;N.\(iN  &  HON  CO.,  Niagara  Palls, 
N.  v..  liMH  reeelve.l  IIm  lonlniel  for  the  erection  of  II2x2'I0-ft. 
niaehlni-  shop,  a  75xll2-ri.  wurehouHe  ami  a  r.3x77-ft.  power 
hoUMe.  all  of  brick  ami  relnrorierl-eonerele,  for  the  Elba  Food 
ProiluetM   Co.      The    eHtlniated    eowt    Is    $40,000. 

•fllion.  N.  v.— .JAMIOS  .STEWART  &  CO..  30  Church  St.,  New 
York,  has  received  lhc>  contract  for  tho  erec:tlon  of  four 
HtrucI  III  ill  Hti'el,  brick  anil  I'oncreto  four-Htory  factories,  which 
will   be  hiiill  for  the  Remington  Arms  Co.  at  a  cost  of  $600,000. 

'AlrtMiiioiH,  \.  \. —  HIilH  will  be  received  until  noon.  Apr.  23, 
by  William  Hunt,  Pros.  Hil.  of  Mgrs.,  ThomaH  Indian  School, 
for  the  coiiHtriictloii  of  a  silo  ami  lc<;  hoiiHO  and  ;in  addition 
to  the  dairy  barn  at  the  institution.  Lewis  F.  Pllcher,  Capi- 
tol,  Albany,   Is  State   Arch. 

Syrncusp,  N.  Y'. — The  constructon  of  a  three-story  factory 
Is  iilannod  by  the  N.  H.  Franklin  Mfg.  Co.  on  Glfford  St^  for 
the  manufacture  of  dli,>  castings.     The  estimated  cost  is  $65,000. 

I'yrltes,  \.  Y'. — Pl;ins  are  being  prepared  for  the  construc- 
tion of  a  two-Htory.  50xl25-ft.  relnforced-concrete  storehouse 
for  tho   Do  Grasse   Papctr  Co..   Watertown. 

Camden,  N.  J. — The  Collins  Carriage  Co.  will  rebuild  Its 
plant   which  was  destroyed  by  fire. 

+Cnm<len,  N.  J. — Joseph  Campbell  &  Co.,  manufacturer  of 
canned  soups,  has  awarded  to  the  WILDIAM  STEELE  &  SONS 
CO.  the  contract  for  the  erection  of  its  five-story,  160x700-ft. 
relnforced-concrete  building  at  Washington  Park.  Construc- 
tion will  commence   in  July.     Noted  Jan.   7. 

Harrison,  IV.  .1. — An  official  of  the  Crucible  Steel  Co.  of 
America  denies  the  rumor  that  the  company  will  build  a  new 
factory  at   th;it   place. 

+  H»lK>ken.  N.  J.— fOfHcial) — THE  TURNER  CONSTRUC- 
TION CO.,  11  Broadway,  New  York,  has  been  awarded  the  con- 
tract for  the  construction  of  a  nlno-storv,  reinforced-concrete, 
42xfi8-ft.  factory  for  tho  American  Lead  Pencil  Co.,  Willow  St. 
F.  M.  Small  is  Arch. 

Oil  City,  Penn. — Day  &  Zimmerman,  Arch.,  Philadelphia, 
Penn..  is  preparing  plans  for  the  construction  of  car  barns 
for  the   Citizens  Traction   Co. 

+  Philadelplila,  Penn. — WILLIAM  STEELE  &  SONS  CO., 
1600  Arch  St..  was  awarded  the  contract  to  build  a  six-story, 
31xl41-ft.  relnforced-concrete  and  brick  warehouse  at  919 
Arch  St.  for  Asam   Bros. 

Phliadelphin,  Penn. — The  Powelton  Storage  Co.  will  erect 
a  three-story.  50x85-ft.  brick  warehouse  at  38th  and  Powelton 
Ave. 

Philadelphia,  Penn. — A  three-story  brick  ami  concrete,  124x 
127-ft.  stor.-ige  warehouse  will  be  built  at  651  North  42nd  St. 
for   Elizabeth   D.   Mellville.    • 

Martinsville,  An. — The  Lester  Lumber  Co.,  Figsboro,  will 
erect  a  lumber  mill  at  Martinsville,  at  a  cost  of  $50,000. 

Birmingham,  Ala. — At  an  estimated  cost  of  $150,000.  the 
Woodward  Iron  Co.  will  build  a  plant  for  the  utilization  of 
coal  in   the  manufacture  of  iron. 

Knosvtiie,  Tenn. — The  Littlofield-Steere  Co.  will  erect  a 
candy   factory  to  cost   $50,000. 

Ashland.  Ky. — The  Norton  Iron  Works  will  erect  a  $50,000 
factory   for   the   manufacture  of  woven   wire   fence. 

Akron.  Ohio — The  B.  F.  Goodrich  Co.  has  authorized  the  ex- 
penditure of  $500,000  for  the  erection  of  a  six-story,  80x400-ft., 
reinforced-concrete  factory.  There  will  also  be  three  80x80-ft. 
wings. 

Cincinnati.  Ohio — A  permit  has  been  granted  to  the  New- 
port Rolling  Mill  Co.  for  the  construction  of  a  180x600-ft. 
annex  to   its  galvanizing  plant.      The  estimated  cost  is  $40,000. 

Cincinnati.  Ohio — The  Chicago  Mill  &  Lumber  Co.  contem- 
plates the  establishment  of  a  large  plant  on  Carthage  Ave. 
in  St.  Bernard.  The  number  of  buildings,  their  size  and  cost 
are  as  yet  merely  matters  of  speculation. 

Cleveland.  Ohio — The  Forest  City  Engineering  Co.,  Hippo- 
drome Bldg.,  will  prepare  the  plans  for  a  six-storv  warehouse 
at  Lakeside  Ave.  N.  E.  and  East  22nd  St.,  for  the  Fisher  Bros. 
Co.      Estimated   cost,   $150,000. 

Cleveland.  Ohio — Plans  are  being  prepared  by  S.  H.  Weis, 
Arch.,  1030  Schofield  Bldg..  for  the  construction  of  a  cold 
storage  plant  at  East  Ninth  and  Berg  St.  for  the  Morris  & 
Cornsweet   Co.      It  will   cost  $90,000. 

+Cleveland.  Ohio — The  Willard  Storage  Battery  Co.  will 
add  another  unit  to  the  factory  under  way  at  2S0  East  131st 
St.  The  contract  has  been  awarded  to  G.  W.  FEAGA  &  CO. 
The  cost  will   be   $27,000. 

•fCIeveland.  Ohio — JAMES  L.  STUART.  Illuminating  Bldg.. 
has  been  awarded  the  contract  to  erect  an  eight-storv  ware- 
house at  West  4Sth  St.  for  the  Westinghouse  Electric  to. 

+Toledo.  Ohio — (Official) — The  Willys-Overland  Co.  has 
awarded  a  contract  to  the  MAC.VRTHUR  CONCRETE  PILE 
&  FOUNDATION  CO..  11  Pine  St.,  New  Y'ork,  N.  Y.,  for  the 
concrete  pile  foundations  of  its  new  assembly  building  and 
power  house.     Mills,  Rhines,  Bellman  &  Nordorc  is  Arch. 
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Warren,  Ohio — The  "Warren  Tank  &  Boiler  Co.,  A.  R. 
Hughes.  Pres.,  will  extend  its  plant  by  building  a  180x850-ft. 
addition. 

Evansfille,  Ind. — The  Blount  Plow  Co.  will  erect  a  factory 
addition  at  a  cost  of  $200,000. 

Madison,  Wis. — Bids  will  soon  be  received  by  Gould.  Wells 
&  Blackburn  Co,  for  a  four-story,  66x200-ft.  brick  and  stone 
building:  to  replace  one  destroyed  by  fire.  The  plans  are  near- 
i.ng  completion  by  Alfred  C.  Clas,  Arch.,  Colby-Abbot  Bldg. 

+Milwaiikee,  Wis.  —  WALTER  W.  OEFLEIN  has  been 
awarded  the  contract  for  the  construction  of  a  six-story,  rein- 
forced-concrete  and  brick,  100xl50-ft.  addition  to  the  plant  of 
the  B.  F.  Johnson  Soap  Co.,  Fourth  and  Fowler  St. 

+Mllnrankee,  Wis. — The  contract  for  steel  and  iron  for  the 
new  $35,000  tobacco  factorv  for  C.  B.  Leidersdorf,  Milwaukee 
St.,  has  been  awarded  to  the  C.  HEXNECKE  CO.,  1353  Xorth 
Pierce  St. 

Riverton.  Wyo The  Chicago  &  Xorthwestern  R.R.  Co.  will 

build  a  $75,000   plant  for  the  curing  of  railroad  ties. 

+St.  Lonis,  Mo. — J.\MES  A.  GODFREY  has  been  awarded 
the  contract  to  build  a  two-story  factory  at  4400  Union  Blvd. 
for  the  St.  Louis  Can  &  Tube  Co.,  3115  North  Broadway.  John 
H.   Knecht'nmeister   is   Pres.      The  estimated   cost    is   $50,000. 

St.  Loui-s,  Mo. — The  Martha  Investment  Co.  has  secured  a 
permit  to  build  a  two-storv,  200x250-ft..  factory  for  the  St. 
Louis  Paper  Can  and  Tube  Co.  at  4400  Union  Blvd.  Estimated 
cost,  $50,000. 

StnttKart.  .\rk. — AVilbur  &  Sowell  is  behind  a  project  to 
erect  a  rice-paper  mill  to  cost  $300,000. 

Houston.  Tex. — The  Edward  C.  Smith  Furniture  Co.  will 
build  a  three-story  warehouse  to  replace  the  one  recently  de- 
stroyed  by  fire. 

Denver,  Colo. — The  Western  Chemical  Co.  will  build  three 
structures;  two  for  the  manufacture  of  acids  and  the  third 
will  serve  as  a  roaster  for  ore  treatment.  The  estimated 
cost  is  $200,000. 

Silver  City,  X.  M. — The  Calumet  Mining  Co.  will  expend 
$150,000  on  the  erection  of  a  concentrating  and  cyanide  plant 
to  replace  the  one  recently  destroyed  by  fire. 

Pooatello,  Idaho — Operations  will  be  commenced  at  once  on 
a  three-story  concrete  and  brick  building  for  the  Fales-Hous- 
ton  Packing  Co.. 

Tacoma,  Wash. — The  Eagle  Macaroni  Mfg.  Co..  27th  St.  and 
Pacific  Ave.,  will  rebuild  its  plant  which  was  recently  de- 
stroyed by  tire. 

Tekoa,  Wash. — J.  Y.  Waller  and  Howard  Williamson,  of  the 
Desmet  Bailey  Lumber  Co.  plan  the  erection  of  a  lumber  mill 
and  dry  kiln. 

Bay  City,  Ore. — The  Tillamook  Bay  Fish  Co.,  recently  in- 
corporated, will  erect  a  modern  fish  cannery. 

RosebnrK.  Ore. — O.  T.  Larson,  Portland,  Ore.,  is  interested 
In  the  construction  of  a  $25,000  plant  for  the  Roseburg  Sand 
&  Gravel  Co. 

St.  Johns,  Ore. — The  Western  Cooperage  Co.  has  completed 
the  first  unit  of  its  cooperage  plant  and  will  start  the  second 
at  once.  The  plant,  with  machinery  and  equipment,  will  cost 
$150,000.     Noted  Jan.  14. 

Balcersfield,  Calif. — C.  J.  Hurrie  &  Son.  Sto^ktorT  Calif.,  will 
rect  a  window-glass  factory  to  cost   $35,000. 

^Berkeley,  Calif. — The  El  Dorado  Oil  Works  has  awarded 
a  contract  for  the  construction  of  additional  oil  tanks  to 
C.  P  LAMBURTII.  Merchants'  Exchange  Bldg.,  San  Francisco, 
Calif.,   to  cost  $10,500. 

KeddlnK.  Calif. — The  Burns  Lumber  Co.  will  rebuild  its  box 
factory   recently   destroyed   by   fire. 

Saliila,  Calif. — The  Dairyman's  Associated  Condensed  Milk 
Co.  will  erect  a  110xl70-ft.  plant  estimated  to  cost  $75,000.  J. 
B.  Monnette  is  interested. 

■fSan  Francisco,  Calif. — A  box  factory  will  be  erected  for 
the  San  Francisco  Box  Co.  at  North  P6lnt  and  Jones  St.  by 
ANDRE.V  SC.VRBORO,  at  an  estimated  cost  of  $40,000. 

San  Francisco,  Calif. — The  California  Fruit  Canners'  Asso- 
ciation, 120  .Market  St..  will  erect  a  five-Story  cannery  at 
.Stockton  and   Bay  St.,  at  an  estimated  cost  of  $500,000. 

Hamilton,  Ont. — The  Orassell  Chemical  Co.  will  build  a 
brick   ad(lltir)n   to   its   plant  to  cost_$27,000. 

Owen  Sonnil,  Ont. — The  City  Council,  C.  Gordon,  Clk.,  la 
havinir  i>lans  iircp.-ind  for  a  grain  eli-vator  with  a  c.ipac-lty  (if 
500,000  1,11.  J.  H.  Tromanhauser  &  Co.,  Temple  Bldg.,  Toronto, 
f)Mt.,  1.1  Arch. 

TlllsonbnrK,  Ont. — Bordens  Condensed  Milk  Co.  contem- 
plates the  erection  of  a  steel  and  sandllme  brick,  cold-storage 
building.      J.   Conley   la  Supt. 

Rcvrlstoke,  B.  C, — M.  Entin  will  erect  a  laundry  to  co.hI 
$20,000. 

:Vclson  l.aKnnn,  Alaska — A  movement  has  been  inaugurated 
bv  K.  S.  McOird.  Belllngham.  Wash.,  to  erect  a  salmon-canning 
plant  at  an  entlmated  co.st  of  $150,000. 

FKDF.RAL    CJOVKIIIVMKIVT    WORK 

NOTE — A  rrrmt  low  hid  mit  rijrrtril  hrmuni-  il  wan  iimtrnimnnnifil  Uy  a  rrrlifinl 
rhrrk  In  III,-  futire  the  nffirr.nf  the  Suptrvifing  Archilrrt  will  hf  moil  atricl  ahiml 
rrrlifinl  rhrrkf. 

Repnlrn  to  Tost  Oilier — Concord.  N,  TI. — TtUlB  will  be  re- 
ceived until  3  p. 111..  Miiv  17.  by  OMcar  Wenderoth,  Huiieiv.  Arch.. 
Treasury  Dept.,  WriHhingloii,  D.  (".,  fur  malting  exteiiMlotiH  and 
niterntliins  to  the  post  olMcn  at  dint  mil.  Pinna  are  on  (lie  with 
the    CuHtoillan,    Concord,    and    with    Oscar    Wenileiotli. 

+  roHt  Offlce-  f '.reenfli'ld,  Mas.M  The  contract  has  boon 
awanloil  to  the  W  KHTfUK.MTKB  KN(  SINKKIirNd  CO.,  Whit.- 
I'lnlns,  N.  Y.,  at  $61,231,  for  ronstriicdng  a  post  olllco  at  (Iroen- 
npld.      Bids  wore  opened   Mar.    15.      Noted    Feb.    11   and    Mar.    I.s. 


Bniidine  Improvements — Newport,  R.  I.  —  Bids  were  re- 
ceived .\pr.  10  bv  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington.  D."  C.  for  (1)  work  complete,  (2)  roofing,  (3) 
sheet  metal  work,  (4)  painting,  (5)  heating.  (6)  lighting,  (7) 
plumbing.  (S)  per  sq.yd.  wood  flooring,  and  (9)  stairways:  W. 
G.  Cornell  Co.,  Southern  Bldg.,  Washington,  D.  C,  (1)  $29,- 
999;  John  W.  Danforth  Co.,  72  Ellicott  St..  Buffalo,  N.  Y.,  (5) 
$13,075;  Rhode  Island  Supply  &  Engineering  Co.,  Providence, 
R.  I.,  (5)  $S690;  Charles  H.  Williston  Co.,  171  Pleasant  St.,  Pall 
River,  JIass.,  (2)  $39SS:  Farber  Cornice  Works,  9  Timothy  St., 
Pawtucket,  R.  I.,  (2)  $3424,  (3)  $3365;  J.  T.  Maguire  Co..  US 
Spring  St.,  Pawtucket,  R.  I.,  (2)  $334S;  New  York  Roofing  Co., 
535  East  19th  St.,  New  York,  N.  Y.,  (2)  $3284.  (3)  $2616;  John 
Gillies,  352  Spring  St.,  Newport,  R.  I.,  (2)  $3515,  (3)  $3408;  John 
R.  Bowher,  19  Downe  St..  Boston.  Mass..  (6)  $3170;  General 
Fire  Extinguisher   Co.,   275   West   Exchange,   Providence,   R.   I., 

(5)  $9150;   John  H.   Scannivan,   250   Thames  St.,   Newport,   R.   I., 

(6)  $2997;  Ray  B.  Wilson,  Jr.,  14  West  Broadwav,  Newport, 
R.  I.,  (7)  $8654;  Neptune  B.  Smyth,  Inc.,  413  East  34th  St.. 
New  York.  N.  Y.  (4)  $1763;  Whitall  Electric  Co..  42  Main  St., 
Westerlv,  R.  I.,  (6)  $2923;  Newport  Contracting  &  Engineering 
Co.,  2700  Washington  Ave.,  Newport  News,  Va.,  (1)  $32,404, 
(5  and  7)  $17,830;  Darling-Slade  Construction  Co.,  52  Bridge 
St.,  Newport,  R.  I.,  (1)  $40,954,  (2)  $3174,  (3)  $2150,  (4)  $3500, 
(5)  $15,623,  (6)  $5822,  (7)  $9354,  (8)  $1.98,  (9)  $2000;  M.  N. 
Cartier  Co..  289  Canal  St..  Providence.  R.  I.,  (2)  $2924,  (3) 
$2610;  G.  M.  Parks  Co.,  970  Main  St.,  Fitchburg,  Mass.,  (5) 
$11,237;  Ehret  Roofing  &  Mfg.  Co.,  407  Lombard  St..  Baltimore. 
Md  .  (2)  $2900,  (3)  $3100;  W.  A.  Murtfleld  Co.,  161  Devonshire 
St.,  Boston,  Mass.,  (2)  $3138,  (3)  $3386;  Noland  Clifford  Co., 
Inc.,  Newport  News,  Va.,  (5  and  7)  $28,940;  Improved  Plastic 
Slate  Roofing  Co.,  73  Fremont  St..  Boston,  Mass..  (2)  $3600,  (3) 
$3843;  P.  J.  Murphy  &  Co.,  161  Spring  St.,  Newport,  R.  I.,  (7) 
$8319  and  .Architects'  Roofing  Co.,  45  Battery  March  St.,  Boston, 
Mass..   (2)   $3100.     Noted  Mar.   25. 

Electric  Traveling:  Cranes — Newport.  R.  T. — Bids  were  re- 
ceived -Apr.  10  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C.  for  furnishing  one  2%  ton,  3-motor  elec- 
tric traveling  crane  and  one  movable  bridge  or  platform  on 
wheels  in  the  assembly  shop,  and  a  similar  crane  in  the  Tor- 
pedo Storehouse  at  the  Newport  Naval  Torpedo  Station  as  fol- 
lows: Cleveland  Crane  &  Engineering  Co..  Wicklif,  Ohio. 
$5020;  Whiting  Foundry  &  Equipment  Co.,  Harvey,  111..  $4825. 
alternate  bid,  $4725;  and  Manning,  Maxwell  &  Moore,  118  West 
40th   St.,   New   York,    N.    Y.,    $3950.      Noted    Mar.    25. 

+'^DredeinK — Providence,  R.  I. — The  contract  has  been 
awarded  to  P.  S.ANFORD  ROSS,  Jersey  City,  N.  J.,  at  $91,833. 
for  dredging  in   Providence  Harbor.     Noted  Mar.   4  and   Apr.   8. 

Residence — Cape  Vincent,  N.  Y.—  Bids  will  be  received  until 
2  p.m..  Anr.  29,  by  Commissioner  of  Fisheries.  Dept.  of  Com- 
merce. AA'ashington.  D.  C,  for  constructing  a  superintendent's 
residence  at  Cape  Vincent. 

Building — Philadelphia.  Penn. — Bids  will  be  received  until 
2  p.m..  May  1,  by  the  Commanding  Officer,  Frankford  Arsenal, 
for  one  2-story  brick  .and  reinforced-concrete  building  and  a 
tin   shop  at   the  Frankford  Arsenal. 

■*Sewer  Work — Washington.  D.  C. — Bids  will  be  received 
until  2  p.m.,  Apr.  21,  by  the  Commissioners  of  the  District  of 
Columbia,  Room  509.  District  Bldg..  for  constructing  1000  ft 
of  3-ft.  sewers.  Plans  are  on  file  with  the  Chief  Clerk.  Engi- 
neer  Dept.,   Room   427,   District   Bldg. 

Mess  House — Edenton,  N.  C. — Bids  will  be  received  until  2 
p.m.,  Apr.  20,  by  the  Commissioner  of  Fisheries.  Dept.  of  Com- 
merce, Washington,  D.  C,  for  constructing  a  mess  house  at 
the   Edenton    fisheries   station. 

Storehouse — Ft.  Screven,  Ga. — Bids  will  be  received  until 
11  a.m.,  May  5,  by  the  Constructing  Quartermaster  for  con- 
structing a  storehouse. 

Post  Office — Live  Oak.  Fla. — Bids  were  received  Apr.  6  by 
Oscar  Wenderoth,  Superv.  Arch.,  Treasury  Dept.,  Washingtun, 
D.  C,  for  the  construction  of  a  post  ofllce  at  Live  Oak,  (a) 
using  limestone  for  all  exterior  stonework,  except  where 
granite  is  required,  (b)  using  sandstone  for  all  exterior  stone- 
work, except  where  granite  is  required,  as  follows:  F.  W. 
l..ong  &  Co.,  Jacksonville,  Fla.,  (a)  $73,543;  George  A.  Clayton, 
Atlanta.  Ga.,  (a)  $51,000.  (b)  $51,350;  H.  S.  Richards  &  Co., 
Bainbridge,  Ga.,  (a)  $52,347,  (b)  $53,000;  George  W.  Stiles 
Construction  Co..  Chicago,  111.,  (a)  $53,467;  Potter's  Lumber 
Co.,  East  Liverpool,  Ohio,  (a)  $48,400,  (b)  $48,900;  Howard  & 
Wread,  Barto,  Fla..  (a)  $48,447.  (b)  $48,697;  Westchester  En- 
gineering Co.,  White  Plains.  N.  Y.,  (a)  $47,900.  (b)  $50,000; 
George  A.  Shaul,  Seneca,  Kan.,  (a)  $53,692;  C.  H.  Turner  Co.. 
Pensacola.  Fla.,  (a)  $60,980,  (b)  $61,180;  Algernon  Blair,  Mont- 
gomery, Ala.,  (a)  $49,440,  (b)  $50.00;  Rogers  &  Kaiser,  Chicago, 
111.,  (a)  $53,936,  rb)  $54,771;  J.  L.  Crouse.  Greensboro,  N.  C, 
(a)  $51,072,  (b)  $52,500:  S.  L.  Fulghum,  Pensacola,  Fla.,  (a) 
$54,187,    (b)    $54,387;    R.    P.    Farnsworth    &    Co.,   Owensoro,    Ky., 

(a)  $52,900,  (b)  $53,200;  Barnes  Bros.,  Logansport.  Ind..  (a) 
$59,000;  J.  F.  Jenkins.  Ocala,  Fla.,  (a)  $54,450,  (b)  $56,000;  John 
G.  ITnkefer  &  Co.,  Minerva.  Ohio,  (a)  $53,480,  (b)  $54,450;  Co- 
lonial Construction  &  Suppiv  Co..  Charlottesville.  Va..  (a)  $53,- 
535,  (b)  $54,035;  Frank  Weaklev,  Canton.  Ohio,  (a)  $54,963,  (b) 
$55,500  and   William   H.   Fiasell   &   Co.,   New    York,    (a)   $46,700, 

(b)  $47,700.      Noted   Feb.   25. 

-Al'ost  Office — Laurel.  Miss. — Bids  will  be  received  until 
3  p.m..  May  18,  by  Oscar  Wenderoth,  Superv.  Arch..  Treasury 
l>cpt..  Washington,  D.  C.,  for  constructing  complete  a  post 
oMli-e  .Tt    Laurel. 

■f  F^nrthwork — New  Orleans.  La. — Contracts  have  been 
awarded  to  GIBSON,  HAMILTON  &  CO.,  New  Orleans,  for 
Lower  T.iisas  Levee  District.  Hard  Times  Levei>.  Districts 
Noa.  1  Mild  2  at  $36,129  and  to  DAMKRON  WHITE  CO..  Mlbor- 
nla  Blink  Bldg.,  New  Orleans,  for  .\tchafalava  Levee  District, 
Lecour  l.iv.e.   Lot   No.   2.  at   $12.00S.      Noted   Mar.   LS  and   .\i>r.   S 

DrediclnHr-  Joanerette.  La.  —  Bids  will  be  received  until  11 
n.m„  May  3,  by  MiiJ.  Kdvvnrd  H.  Schults.  325  Custom  House, 
Now  Orlean.M,  for  dredging  In  Bayou  Teche,  between  Keystone 
TiOck  and  .leaiicrel tc 

•  Steel  llumu  Scows  Louisville.  Kv.— Bids  will  be  received 
until  noon.  Mav  13.  l.v  MuJ.  ,1.  C.  Oakes,  IT.  S.  Engineer  Otilce. 
Tor    two    .si  CM  1    (liiiiip    sroWN, 

•  riretlirlnK  Ort  rolt,  Mich. — Bids  will  be  received  until  Apr 
2S  by  Lieut. -Col.  .Ma.Mon  M.  Patrick,  District  Kngr.,  Federal 
Bldg.,  Detroit,  for  dicilKlnK  ship  channel  In  T.,ako  .'St.  Clair. 
Mich. 
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*lll|irti|t  IImiIm.!-  Itcn.h.  Mich  KIiIh  will  !.<•  riMiivnl  until 
noon.  M:i\  II.  1>\  I.IimiI  -Col.  MiiHOii  M.  PiitiliK,  HlMlilil  ICnKt.. 
KoiliMiil  HlilK.,  l><>tiiiH.  fill'  furiilMliliiK  luiil  iilai'liiK  Mlmii'  ilpriip 
nIoMK    lain'    fm-i-    on    main    lircjik watt-r.    Ilailior    lli-aili 

y^CrMia  nnil  Miiiirrntrurliirra  Harbor  lliaili, Mich  llhlH  will 
bo  n>i-<'lvi'il  linlll  no<in.  .Ma>  I  :>.  I>v  I.I.miI  -Col.  Mmhoii  .M.  I'iiI- 
rlok.  Dljilrlct  i:nKr.  I'.-.l.Tal  HMk..  Drlroll,  foi  .omnI  mil  Ihk 
nnil  plachm  two  tlniluM-  itIIih  jiihI  rcplarliiK  with  coiicnilu 
tlinlii-r  siiiu'i-.sti  mliiri'M  on  liri-nk  wali'i,   llarlioi    Itraili 

Al.ock  Iiiiiirovriiiriit  Saull  Sti>  Marlr,  Midi.  HIiIh  will  lio 
rccrlviMl  until  m.on.  .Ma\  I  r.,  liv  1,1. -ut  -Col.  I>v  MuHon  M.  |-alrlrk, 
I>l»trlil  i:nKr..  Koiloral  IMiIk.  l><>lroll.  Mh-li  .  for  lonKtriictliiK 
ronrn-to   nniMonr\    for   tin-   fourth   lork    at    Sanlt    Stc.    Marliv 

•fllrlfk  MruM  llnll  IM.rrr.  S.  I),  The  lontrait  haH  li.on 
nwaril.Ml  to  .1.  II.  STKVKNS.  Chainhcrlaln.  N.  !>.,  at  $II1.SI2.  for 
ron»tr\ii-tln»;  a  hrirk  nu-.s.s  hall  at  the  I'lorrc  Indian  School. 
Notoil    Mar.    II    ami   .Vpr     s. 

ICxonvnllon  nnil  Concrrtp  Work-  HrnwnlnK.  Mnnt.  -  HIils 
will  ho  rccplvoil  until  2  i>.ni..  Ajir.  ao.  hy  the  t'nitcil  StatOH 
licclainntlon  Service.  (Ircat  KnlI.M,  Mont,,  for  conHtruolInK 
utructuros  on  tho  St.  Mary  .storaK«>  unit.  Milk  Ulvcr  i«roJccl. 
Tho  work   IncImlo.M  oxcavallon.  concrpto  work  iind   paviUK. 

Cnnnl  Work  Saco.  Mont.-  Hl<ls  will  he  rpcolvod  until  2 
p.m..  May  1  L\  1>\  A.  1'.  Ha  vis,  Ch.  I'lnnr..  Tnltod  StatoH  licclain- 
ntlon Service.  Slaltn.  Mont.,  for  'jr>,000  cu.yd.  of  canal  excava- 
tion   near    Saco 

'Allrvftmrnt — Atherton,  Mo. — nids  will  he  received  until 
noon,  Mav  10.  hy  l.lout.  Col.  Herhert  Peiikyne.  tl.  S.  KnKlnoer 
Olllco.  Kansas  City.  Mo.,  for  itOOO  ft.  of  standard  revetment 
on  the  Missouri  Ulver  near  .\thirton. 

'ADIkr — Ooniont  City.  Mo. — (Tourtney  post  olflce)— Hlds  will 
be  received  until  noon.  Mav  10,  hv  Lieut.  Col.  Herbert  Deakync, 
U.  S.  Knjrineer  Olllce.  Kansas  t'lty.  .Mo.,  for  constructinK  •1201) 
ft.  of  standard  three-row  timber  <llke  on  the  .Missouri  River 
near  Cement  City. 

PoMt  OfHer.  <'onrt  IIoiino  nnil  riiNtoni  lloiiMe — -Corpus  Christ!. 
Tex. —  (extension  of  date  from  .\pr.  i:i)  lUds  will  be  received 
until  3  p.Tn.,  May  11.  hy  Oscar  Wenderoth,  Superv.  Arch., 
Treasury  Dept..  WashinRton,  D.  C,  for  constructlne  a  post 
ofUce.  court  house  and  custom  house  at  Corpus  Chrlsti.  Noted 
Mar.  11. 

Cnnnl  Work — Payson.  Utah — Bids  were  received  Apr.  8  by 
the  United  States  Reclamation  Service,  Provo.  for  canal  work 
near  Pavson  as  follows:  Oreen  Construction  Co..  Tooele,  $14.- 
SOO  (low  bidder);  Hedenberp.  Olson  &  Gee,  Provo.  $16,201;  S. 
HutchinRs.  Sprinprville.  SlT.SRfi  .nnd  the  Wasatch  Grading  Co., 
Salt  Lake  City.  $29. .^74.     Noted   IS. 

Addition  io  Dormitory — Tuba.  Ariz. — Bids  wore  received 
hy  the  Commissioner  of  Indian  Affairs.  Dept.  of  Interior, 
Washinprton.  D.  C.  for  constructinK  an  addition  to  the  stone 
dormitorv  for  prirls  at  tho  Western  Navajo  School  as  follows: 
W.  B.  Lovell.  Minneapolis.  Minn..  $27..''>nn;  T.  C.  Hurst.  Phoeni.x, 
$33,93.'^;  Hetzol-Winpet  Co..  Grant  Bldg.,  Los  Anpreles,  Calif.. 
$2!'). 2.10.  and  Horton-Smith.  TMontezuma,  Iowa,  $30,989.  Noted 
Jfar.   11. 

+I,eveo  Work — Yuma.  Ariz. — The  contract  has  been  award- 
ed to  K.  F.  S.ANGT'TNETTT.  at  $80,000,  by  the  Department  of 
the  Interior  for  placinpr  SO. 000  cu.yd.  of  rock  on  the  levee  below 
Andrado. 

+BnrKPs — St.  Johns,  Ore. — The  contract  for  buildinpr  two 
Rovernment  barges  for  service  on  the  Coquille  River  has  been 
awarded  to  the  ST.  JOHNS  SHIPBUILDING  CO.,  St.  Johns, 
at  $774:;. 

Pipe — Los  Angeles.  Calif.— Bids  will  be  received  until  2 
p.m..  May  4,  by  the  I''nited  States  Reclamation  Service,  Los 
Anpeles.  for  riveted  steel  pipe  and  for  constructing  the  Straw- 
berry Valley   project. 

Bridge — Noodles.  Calif. —  (Official) — See  item  under  Bridges. 

^Vnte^  and  Sewer  Systems — San  Diego,  Calif. — Bids  will  be 
received  until  11  a.m.,  May  1.").  by  H.  R.  Stanford.  Bureau  of 
Yards  and  Docks,  Navy  Dept.,  Washington.  D.  C.  for  con- 
structing water  and  sewer  systems  at  the  Naval  Radio  sta- 
tion. San  Diego. 

■itSteel  Structure — Balboa.  Panama — Bids  will  be  received 
until  10:30  a.m..  May  3.  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Officer 
of  the  Panama  Canal,  for  furnishing  or  furnishing  and  erect- 
ing structural  steel  for  shed  on  pier  No.  IS,  Balboa  Terminals. 

MISCKLiLi.W'EOlS 

■fDam — Peterboro.  N.  H. — The  White  Mills  has  awarded  a 
contract  to  the  FTSKK-CARTER  CONSTRUCTION  CO..  Wor- 
cester. Mass.,  for  the  construction  of  a  reinforced-concrete 
dam,  2(^0  ft.  long  and  26  ft.  high. 

Concrete  BuikliendM — Boston,  Mass. — It  is  reported  that 
the  Metropolitan  Park  Commission  is  considering  the  con- 
struction of  concrete  bulkheads,  one  at  Revere  Beach,  to 
cost  $30,000  and  one  at  Nantasket  Beach,  to  cost  $6000. 

Motor  Fire  .VppnrntuH — Brookline,  Mass. — The  Town  Coun- 
cil has  appropriated  $16,000  for  the  purchase  of  additional 
motor  fire  apparatus. 

PlerH  nnd  Bridge — Northampton,  Mass.  —  (Official)  —  Bids 
will  be  received  until  noon.  May  4.  by  the  Commissioners  of 
Hampshire  County  for  reconstructing  two  piers  and  for  re- 
pairing the  superstructure  of  the  bridge  across  the  Connecti- 
cut River  between  Northampton  and  Hadley. 

Fire  .\pparntUH — Pittsflold,  Mass. —  (Official) — Bids  will  be 
received  by  Frederick  H.  Purches,  Clk..  Fire  Dept.  Comn.  un- 
til noon.  Apr.  22.  for  furnishing  a  combination  chemical  and 
hose   wagon,   a   service   truck,    tractor,   and   hose   wagon. 

WTiarf.  Eto. — Providence.  R.  I. — The  State  Harbor  Com- 
mission has  granted  permission  to  tho  Huasteca  Petroleum  Co., 
Inc..  Los  .^.ngeles.  Calif.,  to  build  a  wharf  in  front  of  its  prop- 
erty. The  proposed  wharf  will  be  630  ft.  long  and  27  ft.  wide. 
This  company  also  plans  to  build  six  oil  tanks. 

Guard  Railing — Hartford.  Conn. — Bids  will  be  received  hy 
Charles  J.  Bennett.  State  Highway  Comr..  for  constructing 
wood  guard  railing  as  follows:     Middletown.  1100  lin.ft..  Hart- 


ford-Savbiook  liiriiplke.  Iladilani.  1122  lln.ri..  Mnrtford-Kay- 
lirook  tuitipiki':  ,\ew  llrllaln.  926  llnfl..  Statilev  St.;  DriNtol. 
r.(Mi  lin.ft,.  Park  St.:  Mollon,  Hioo  llnfl,.  Andover  ltd.;  D.inbury. 
2232  lln  ft..  Kiignr  Hollow  ltd.,  Houtliliury,  1200  lin.ft,  Wood- 
bury   .N'ewlowri    ltd 

Intrrlor  l''uri>l>ililnK»  lliirlforil.  Conn, — MIdH  were  recelveil 
liv  Ihe  lloiiril  of  Corilrait  utid  Supply  on  Mar,  30  for  the  fur- 
nlHhlnu  of  eiiulpinent  for  the  tiew  tiiunli'liial  building,  ThoHo 
liIdH  were  referred  to  the  Municipal  Hultiilng  <'oinnilMHlon  for 
recommendation.  The  lildilerH  on  the  two  main  propOHltloriH 
are  nH  followH:  (11)  furniture.  (I,j  Hteel:  Tiffany  HtudlOH. 
New  Vork.  (a)  $r,2.3iiO.  (b)  $2H.r.9r.;  P.  .1.  Carlln  t^onHtructlon 
Co.  New  York,  (a)  $60,030.  (Ii)  lifl.f.OO;  Wollaeger  Mfg.  <■'>., 
Mllwjiukee,  WlM,.  (a)  $66,000;  .Nachtagall  .Mfg.  Co..  Grand 
llaidds.  .Mich,,  (a)  »r.9.990;  Ccil)b-Macey-I)olime.  New  York,  (u.) 
$62,110;  J.  M,  fireenhut  (•->.,  .\'ew  York,  (a)  $6y,r.S4;  Blooming- 
dale  HrOH,.  New  York,  (a)  $61, 009;  (b)  $31. .100;  O.  H.  iinuar. 
New  York,  (a)  $6fl7sy;  Irving  *  CaHHon-A,  II.  Davenport  Co,, 
HoHton.  MasH,,  (a)  $6ri.460;  t  >oten-I>unton  Denk  Co,.  <:ambrldge. 
Mass,,  (a)  $62,237;  \V,  \-  .1  Sloane,  .\iw  York,  (a)  $r,9.4.';0; 
Paine  Furniture?  <"o.  Hostoii,  .Mjimh,.  (a)  $61.69.';;  General  Fire 
Proofing  Co..  New  York,  (b)  $2XS9.''.;  Canton  Art  Metal  f,'o,. 
New  Yor::.  (h)  $30,306;  O,  M  KilwardH  Co,.  Hartford.  Conn,, 
(b)  $29,500;  Van  Horn  Iron  Works.  .New  York,  (b)  $27,737; 
Library  Bureau.  Hartford.  <'onn,.  (b)  $31, .ISO;  Art  Metal  Con- 
Htructlon  Co..  Jamestown.  N,  Y.,  (b)  $31,000;  Fireproof  Furnl- 
ttire  \-  Construction  Co..  (h)  $37.2S0;  Thrown  Metal  Construction 
Co,.  Hartford.  Conn,,  (b)  $27,500;  Watson  Mfg.  Co.,  (b)  $34,000; 
Merrltt  &  Co..  Camden.  N.  J.,  (b)  $38,673.  Joseph  Buths  is 
Secy.,   Ho;ird  of  Contract  and  Supply. 

+<'oneroto  I'ler  -Grecnport.  N.  Y. — According  to  press  re- 
ports. Wells  *  .Jennings  have  awarded  a  contract  to  HARRY 
TUTHILL,  Greenport,   to  build  a  concrete  pier  Into  Greenport 

llarboi-. 

Pumping  I':ngineN — New  York.  N.  Y. —  (Borough  of  Man- 
hattan)— The  following  are  the  bids  received  by  the  Fire  De- 
partment on  Apr.  12  for  furnishing  and  delivering  six  self 
propelled  K.asoline  puinping  engines:  Waterous  Knglne  Co.. 
$46,640;  American  La  France  Fire  Engine  Co..  $44,664;  Aherns 
Fox  Fire  Engine  Co.,  Cincinnati.  Ohio,  $13,338;  .Seagreave  Co.. 
$50,400. 

Sul>Tray — New  York.  N.  Y. —  (Borough  of  Manhattan)  —  (OfH- 
cial) — The  following  are  the  official  totals  of  the  bids  re- 
ceived by  the  Public  Service  Commission  for  the  construc- 
tion of  Section  No,  4  of  Routes  Nos.  4  and  36.  that  part  of  the 
Broadway  subway  lying  in  Seventh  Ave,  between  51st  and  59th 
St.:  Litchfield  Construction  Co..  23  Flatl)ush  Ave,  (Borough  of 
Brooklyn).  $1,937,509;  Rodgers  <fe  Hagerty,  Inc.  $2,089,457;  T, 
A.  Gillespie  Co,,  $2,159,064;  Degnon  Contracting  Co,,  $2,165,890; 
Mason  &  Hanger,  $2,217,955;  J.  F,  Cogan  Co.,  $2,221,561;  Oscar 
Daniels  Co..  $2,277,269;  Godwin  Construction  Co.,  $2,298,244: 
Inter-Continental  Construction  Corporation,  $2,318,778;  Norton 
&  Gorman  Contracting  Co.,  $2,343,687;  Smith,  Hauser  &  Mac- 
Isaac.  Inc..  $2,442,079;  E.  E.  Smith  Contracting  Co..  $2,447,695; 
Underpinning   &    Foundation    Co.,    $2,593,821.      Noted   Apr.    1. 

+  Motor  TruokM — New  York.  N.  Y. —  (Borough  of  Manhattan) 
—  (Official) — The  contract  for  furnishing  nine  1%-ton  motor 
trucks  complet;-.  to  the  Department  of  Water  Supply.  Gas  and 
Electricity,  has  been  awarded  to  the  AI'TO  CAR  SALES  CO., 
at   $15,810.      Noted   Mar.    18   and   Apr.    1. 

-^H-Seawali  .letty  nnd  Buikliead — Bradley  Beach,  N.  J, — 
The  contract  for  constructing  the  seawall,  jetty  and  bulkhead 
has  been  awarded  to  the  LOGAN  CONSTRUCTION  CO,.  11 
Broadway,  New  York,  N,  Y,     Noted  JIar,   is, 

IMeadoiv  Development — Newark,  N.  J. — The  State  Legisla- 
ture has  been  requested  by  the  Board  of  Works  to  grant 
$500,000,  in  addition  to  the  $2,000,000  already  appropriated, 
for  improving  the  meadows.  The  plans  provide  for  a  bridge 
over  the  Central  R,R.  at  Port  Ave.,  a  freight  transfer  shed, 
sewers,  street  paving,  and  a  channel  400  lin.ft.  Morris  R. 
Sherrard  is  Ch,   Engr. 

Bulkiiend — .Stone  Harbor.  N,  J. — Press  reports  state  the 
Borough  Council  is  considering  an  issue  of  $160,000  in  bonds 
for  the  purpose  of  constructing  a  bulkhead  from  83rd  to  111th 
St.  along  the  ocean  front.  Jetties  are  to  be  constructed  at 
nine  streets. 

+Piatlorm  Elevators — Philadelphia.  Penn, — (Official) — The 
contract  for  installing  platform  elevators  for  the  Southwark 
Piers  has  been  awarded  by  the  Department  of  Wharves. 
Docks  and  Ferries  to  the  ALBRO-CLEM  ELEVATOR  CO.. 
Seventh  and  Glenwood  Ave,.  Philadelphia,  Penn.,  at  $13,500, 
John  Meigs  is  Assist.  Dir,.  Dept,  of  Wharves,  Docks  and 
Ferries. 

Police  nnd  Fire  Signalling  AppnrntUH — Scranton.  Penn. — 
Bids  will  be  received  by-  F,  K,  Derby.  Dir.  of  Pub.  Safety, 
until  11  a.m.,  Apr.  17.  for  installing  fire  alarm  and  police 
signalling  apparatus  in  the  Central  City  fire  limits. 

Excavation — Shennandoah,  Penn. —  (Official) — Bids  will  be 
received  by  the  East  Bear  Ridge  Colliery  Co.,  until  noon,  Apr. 
20,  for  removing  about  300.000  cu.yd.  of  dirt  and  rock  on  the 
bed  of  the  company's  mine.  W.  J.  James,  Mahonoy  Plane, 
Penn.,  is  Secy. 

-^Concrete  Wall — Wilkes-Barre.  Penn. —  (Official) — Bids  will 
be  received  by  Frederick  H.  Gates.  City  Clk.,  until  noon,  Apr. 
30.  for  building  a  concrete  retaining  wall  along  Solomon's 
Creek  between  Franklin  and  Vulcan  St, 

Retaining  AVnII — Wilkes-Barre,  Penn. — Bids  will  be  re- 
ceived by  Frederick  H,  Gates,  City  Clk.,  until  Apr.  16  for  con- 
structing a  stone  retaining  wall  on  the  easterly  side  of  Park 
Ave.,  from  Metcalf  to  D.an.a  St.  and  concrete  steps  through  the 
park,  from  Park  Ave.  to  H.ancock  St.     Noted  JIar.  18. 

Park  Improvements— Hagerstown.  Md. — A  bond  issue  of 
$65,000  has  been  voted  by  the  city  for  park  improvements.  J. 
B,  Ferguson  is  City  Engr. 

+Drainage — Goldsboro.  N,  C, — According  to  press  reports 
the  contract  for  constructing  drainage  canals  in  Nahunta  and 
Slough  Swamps,  Drainage  District  No.  2.  has  been  awarded 
by  the  Commissioners  of  \A'avne  County  to  THOMPSON  & 
MOSLEY.  Greensboro,  at  about  $90,000.  This  work  will 
reclaim    about    6000    acres   of   land. 
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Drainage — Newbern,  N.  C. — Bids  will  be  received  until 
May  1,  for  drainage  improvements,  which  provide  for  drain- 
ape  canals,  sewers,  inlets,  tide  gates,  levees,  etc.  The  work 
requires  about  37,000  cu.yd.  of  excavation.  R.  R.  Eagle,  409 
Elks   Temple,   Newbern,   is   Engr. 

Bids  will  be  opened  the  same  time  and  place  for  the 
purchase  of  $20,000  drainage  district  bonds. 

+\Vharve.s — Jacksonville,  Fla. — The  contract  for  the  con- 
struction of  timber  marginal  wharves  has  been  awarded  by 
the  Board  of  Port  Commissioners  to  HILLTER  &  SPERRING, 
Jacksonville,   at   $12,310.      Noted   Mar.    IS   and   Oct.    1. 

Dredgrins — Winter  Haven,  Fla. — Bids  will  be  received  until 
Apr.  24,  by  the  Board  of  Directors,  Twenty  Lakes  Boat 
Course  Club,  for  dredging  Twenty  Lakes  Boat  Course  Canal. 
The  Atlantic  Engineering  Co.,  Savannah,  Ga.,  is  the  Engr. 
L.   Burns   is  Chn.   Board   of   Directors. 

Drainaire — Darrow,  I.,a. — Bids  will  be  received  by  B.  J. 
Vega,  Secy.  Bd.  of  Comrs.  of  the  Bayou  Conway  Drainage 
Dist.  of  the  Parish  of  Ascensin,  until  noon.  May  4,  for  the 
excavating  of  drainage  canals  in  that  district,  approximating 
1,000,000  cu.yd. 

Ditch — Bucyrus,  Ohio — Bids  will  be  received  by  L.  P. 
Michaelis,  County  Surveyor,  for  constructing  Mud   Run   Ditch. 

Creek  Improvements — Canton,  Ohio — It  is  reported  that  the 
County  Engineer  has  completed  surveys  for  improving  Sugar 
Creek. 

+'A^E:ieTator8 — Cincinnati,  Ohio — The  contract  for  furnishing 
12  elevators  for  the  Hamilton  County  courthouse,  has  been 
awarded  to  the  STANDARD  PLUNGER  ELEVATOR  Co.,  243 
Stafford    St.,    Worcester,   Mass.,    at   $103,885. 

Creek  Improvements — Alexandria,  Ind. — A  petition  has  been 
filed  requesting  that  Pipe  Creek  be  improved  by  increasing  the 
depth  of  the  channel  four  ft.  between  Gaston  and  Alexandria. 
The  estimated  cost  is  $100,000. 

Pampinir  Station — Fountaintown,  Ind. — The  Tidewater  Oil 
Co.,  Shelbyville,  Ind.,  will  erect  a  pumping  station  in  connec- 
tion with  its  pipe  line,  to  cost  about   $500,000. 

Wharf — New  Albany,  Ind. — Plans  are  being  prepared  by 
Samuel  T.  Mann.,  City  Engr.,  for  the  construction  of  a  river 
wharf. 

DredeInK — Corunna,  Mich. — It  is  reported  that  the  Webb 
Creek  and  Hooley  drains,  near  Durand,  will  be  dredged  this 
summer.  The  total  length  of  these  drains  is  about  12  miles. 
Alonzo  Griffin  is  County  Drain  Comr. 

Fire  Stations — Chicago,  III. — (Official) — The  city  has  voted 
a  bond  issue  of  $663,000  for  the  purpose  of  purchasing  sites 
and  constructing  new  fire  stations  also  for  improving  the 
present  stations. 

Bathing  Beaches  and  PIayt;roands — Chicago,  111. — A  bond 
issue  for  $600,000  has  been  voted  by  the  citizens  for  improving 
the  bathing  beaches  and  laying  out  playgrounds.  John  Eric- 
son    is   City    Engr. 

Xatatoriuni — Milwaukee,  Wis. — A  bond  issue  of  $60,000  for 
the  construction  of  a  public  natatorium  in  the  23d  Ward  failed 
to  carry   at   the   special  election   on   Apr.   6. 

LeTee  and  Retainini;  W'nli — ^Muscatine,  Iowa — The  City 
Council  has  appropriated  $12,000  for  levee  improvements.  C. 
H.   Young  is  City   Engr. 

•fDitch — Le  Sueur,  Minn. — The  contract  foi  constructing 
County  Ditch  No.  40  has  been  awarded  to  JAMES  McKILLIP, 
Waterloo,   Iowa,  at  $17,324.     Noted   Mar.   25. 

Ditches — Slayton,  Minn. — Press  reports  state  that  several 
county  and  judiciary  ditches  are  to  be  constructed  in  Murray 
County  this  year.  The  Badger  ditch,  near  Slayton,  will 
require  an  expenditure  of  about  $250,000.  P.  L.  Minder  is 
County  Engr. 

Reclamation  Work — Riverton,  Wyo. — The  Farmers'  Co. 
recently  secured  water  rights  for  what  is  known  as  LeClair 
Ditch  and  plants  to  construct  a  canal  system  to  reclaim  20,000 
acres  of  land. 

Improvements  to  Exposition  Oronnds — Kansas  City,  Mo. — 
The  Mid-Continent  Exposition  Club  is  having  plans  prepared 
for  a  club  house,  exposition  buildings,  two  mile  automobile 
speed  way  of  woo<l  block,  one  mile  dirt  race  track,  and 
grounds  for  golf,  polo,  baseball  and  tennis.  The  total  cost 
is  estimated  at  $1,000,000.  Root  &  Siemans,  1202  Scarritt 
BIdg.,  Kansas  City,  are  the  Archs.  W.  A.  Rule,  4079  Republic 
Bldg.,  is  Secy,  of  the  Club. 

Creek  Improvements — Kansas  City,  Mo. — An  expenditure 
of  $3,99r>,000  has  been  recommended  by  the  City  (^ouncil  for 
improving  Bu.sh  Creek.  About  $100,000  is  for  Improving  the 
sewage   condition.      W.   M.    Barclay    is   City    Engr. 

Drainage — Osceola,  Ark. — Bids  will  be  received  by  the 
Board  of  ('ommlssioncrs,  CJra.Msy  Lake  and  Tyronza  Drainage 
District,  No.  9,  Mississippi  County,  until  Apr.  14,  for  the 
following:  Contract  No.  29- A,  7300  cu.yd.  of  ditch  excavation; 
No.  29-B,  Installation  of  62  lin.ft.  12-in.  sewer,  50  lln.ft.  is-ln. 
and  198  lln.ft.  24-in.,  with  20  cu.yd.  concrete  bulkheads;  No.  31, 
21,000  cu.yd.  levee  embankment,  about  eight  miles  northeast 
of  Marked  Tree;  No.  33,  constructing  two  wooden  bridges 
containing  al>out  COO  ft.  pile  trestle,  across  Ditch  No.  I,  about 
four  miles  northeast  of  Marked  Tree.  The  Morgan  Engineer- 
ing t:o.,  Memphis,  Teiin.,  Is  Engr.  S.  E.  Slinoiison  Is  Chn., 
Board  of  (^oinmlHsloners. 

Park  Improvements — l.ongmont,  Colo. — The  St.  Vraln  Val- 
ley Fair  A.MMOchition  ami  the  City  Park  Hoard  have  completed 
plans   for   Improving   Longmont    Driving   Park. 

Dam — CoHtllln.  N  M.—  Bids  will  bo  received  by  Franklin  K. 
Brooks,  Pres.,  Costilla  Estates  Development  Co.,  1221  First 
National  Hank,  Denver,  Colo.,  until  noon.  Apr.  24,  for  the 
construftlon  of  thti  CoHtllla  dum.  iti  Taos  Couiitv.  The  work 
Involves  the  excavation  of  300,000  cii  yd.  and  provldeM  for  3600 
cu.yd.  of  rclnforiTd-concrcte  work,  clc.  .Spcclllcatlon.4  may  bo 
obtulio'il  of  J.  C.  rirlch,  Kngr.,  210  West  Second  Ave.,  Denver, 
Colo. 
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Improvlnic  ({rounds — .Malt   I,nke  City,   Utah — The   City  Com- 
isloners  II nd  State  <'apltol  Commission  rontemplali<  Improv- 


ing   the    Stuto    Ciipltol    grounds.      The    work    will    Include    the 
removal  of  about  ri00,ooo  cu.yd. 


Dam — Salt  Lake  City,  Utah — Bids  will  be  received  by  the 
Board  of  Commissioners  until  10  a.m.,  Apr.  21,  for  the  con- 
struction of  a  dam  at  Twin  Lakes,  Big  Cottonwood  Cafion. 
Karl  A.  Scheid  is  City  Recdr. 

Ditches,  Drainage- — Everett,  Wash. — It  is  reported  that 
plans  have  been  completed  by  the  Coast  Engineering  Co., 
Everett,  for  the  construction  of  about  9%  miles  of  open 
ditches  in  Drainage  Dist.  No.  4,  which  involves  about  35,000 
cu.yd.  of  excavation.  The  estimated  cost  is  $50,000.  This 
work  includes  the  drainage  of  about  56,000  acres  between 
Monroe  and  Snohomish. 

+DikeM — South  Bend,  Wash. — The  contract  for  constructing 
a  system  of  dikes  in  Diking  Dist.  No.  2  has  been  awarded 
to  the  COWLITZ  CO.,  Portland,  Ore.,  at  $61,500.  Other  bids 
were  the  Willapa  Construction  Co.,  Raymond,  $63,500,  and 
Hans  Pederson  Construction  Co.,  Seattle,  $63,000.  H.  A.  Bibbs 
is  Engr.   of  the   District.     Noted  Mar.    IS. 

Irrigation — Medford,  Ore. — It  is  reported  that  Wellborn 
Beeson,  Tolent,  Ore.,  is  interested  in  an  irrigation  system, 
which  will  furnish  water  for  about  1000  acres,  at  a  cost  of 
$16,000.  By  constructing  a  five-mile  ditch  the  water  can 
be  carried  through  Phoenix  Mill  Ditch  from  Bear  Creek. 

FInme — Placerville,  Calif. — The  Western  States  Gas  & 
Electric  Co.  will  expend  $15,000  in  enlarging  the  capacity  of 
the  American   River  flume.     H.  H.   Bennett  is  Local  Mgr. 

River  and  Harbor  Improvement.s — Ottawa,  Ont. — Appropria- 
tions for  river  and  harbor  improvements  i"  Ontario  include 
the  following:  Bayfield,  repairs  to  piers,  $3000:  Elk  Lake, 
wharf  improvements  and  repairs,  $S00;  Hamilton,  harbor 
improvements,  $250,000;  Kingston.  harbor  improvements, 
$12S,000:  Kingston  Royal  Militory  College,  repairs  to  wharves, 
$2000;  Port  Elgin,  repair  to  breakwater,  $10,500;  Providence 
Bay,  repairing  and  strengthening  wharf,  $3200. 

Fire  Engines,  Tractors  and  Equipment — Ottawa,  Ont. — The 
City  Council  will  apply  to  the  Legislative  Assembly  for  per- 
mission to  borrow  $50,000  for  the  purpose  of  purchasing  fire 
engines,  tractors  and  equipment  for  the  fire  department. 

Breakwater — Port  Elgin,  Ont. — The  Government  Depart- 
ment of  Public  Works  will  erect  a  breakwater  to  cost  $10,500. 
R.   C.   Desroschers   is  Secy,   of  the  Government  Bd. 

Subway — Toronto.  Ont. — Plans  have  been  approved  by  the 
Dominion  Railway  Board  for  the  construction  of  a  subway 
under  the  Grand  Trunk  R.R.  tracks  at  the  proposed  extension 
of  Wilton  Ave.,  to  connect  with  Dickens  St.  The  Grand  Trunk 
System  is  to  pay  $10,000  and  the  citv  the  balance,  with  the  ex- 
ception of  $5000  granted  by  the  Government  Crossing  fund. 

Reclamation      Work — Vancouver,      B.      C. — It      is      reported 

that  the  Dominion  Government  has  granted  to  the  Vancouver 
Harbor  Commission  property  for  the  reclamation  of  tide  fla'  ? 
in  the  center  of  False  Creek.  The  reclaimed  area  will  be  in- 
closed by  a  seawall  and  bulkhead. 

BUILDINGS  


Boston,  Mass. — Bids  will  be  received  until  Apr.  20  by  J.  P. 
Lomasney,  Chn.  of  Schoolhouse  Com.,  City  Hall  Annex,  for  the 
construction  of  a  two-story  school.  Funk  &  Wilcox,  120 
Boylston   St.,    is   Arch.      Estimated   cost.    $80,000. 

Boston,  Mass. — Bids  will  soon  be  received  by  R.  D.  Lynch, 
Supt.  of  Public  Bldgs.,  City  Hall,  for  the  construction  of  a 
11-story  addition  to  the  City  Hall.  The  estimated  cost  is 
$225,000.  H.  H.  Atwood,  61  Alban  St.,  Dorchester  Dist.,  is 
Arch. 

Cambridge,  Mass. — Bids  will  soon  be  received  by  Edward 
T.  P.  Graham,  Arch.,  20  Beacon  St.,  Boston,  for  the  construc- 
tion of  a  group  of  buildings  for  the  Cambridge  Citv  Hospital. 
Estimated  cost.  $100,000.  Charles  S.  Cahill.  M.  D.,  Cambridge- 
port    (Boston   post   office)    is   Chn.   of  Trustees.      Noted   Apr.    1. 

Dedham,  Mass. — The  citizens  voted  Apr.  4  to  appropriate 
$130,000  for  the  construction  of  a  high  school  on  East  Auburn 
and  Mt.  Vernon  St. 

+Lawrenee,  Mass. — The  contract  for  the  construction  of  a 
theater  for  the  Toorney  &  Demara  Amusement  Co.  has  been 
awarded  to  WHITNEY  &  CO.,  Boston.     Estimated  cost,  $200,000. 

Lawrence,  Mass. — Plans  are  being  revised  by  T.  E.  Sheehan, 
Arch,,  Treniont  St.,  Boston,  for  the  construction  of  a  two- 
story,  6Sx»0-ft.  parochial  school  for  Holy  Trinity  Church. 
Estimated   cost,   $40,000. 

Sprlngfleld,  .Mass. — Plans  are  being  prepared  by  E.  C.  &  O. 
C.  Crardmr,  Arch.,  33  Lvman  St.,  for  the  construction  of  a 
three-storv,  70xlOO-ft.  building  for  the  Springfield  Post,  G.  A. 
K.      Estimated   cost,   $50,000. 

+Worrester,  Mass. — The  contract  for  the  construction  of  a 
three-storv,  8Sxl26-ft.  gymnasium  for  the  Worcester  Poly- 
technic Institute  has  been  awarded  to  the  CENTRAL  BUILD- 
l.\G  CO.,  58  Front  St.,  and  not  to  the  Edward  F.  Miner  Building 
Co..  25  Foster  St.,  as  reported  in  the  issue  of  Mar.  IS.  Esti- 
mated  cost,   $100,000. 

Woreesteri  Mass. — Bids  will  soon  be  received  for  the  con- 
struction of  a  three-storv  addition  to  North  High  School.  The 
estimateil  <ost  is  $210,000.  John  T.  Simpson.  1224  Essex  Bldg., 
Newark,  .N.  J.,  is  Arch,  and  George  C.  Halcott  is  Supt.  of 
Pub.    lildgs.      Noted  Oct.   29  and  Jan.   21. 

+l'rovldenoe,  H.  I.— (Official)— HORTON  &  HEMENWAT,  86 
Weylxisset  ."^t.,  has  been  awarded  the  contract  for  the  con- 
struction of  a  school  on  Laurel  Hill  Ave.  Clarke  &  Howe,  1304 
Turks   Head   ISldg.,   is  Arch.     Noto.l  Jan.   7,   Mar.   11   and   25. 

Mew  Haven,  Conn. — Bids  will  be  received  after  May  1  by 
L.  W.  Uolilnson,  Arch.,  42  Church  .St.,  for  the  construction  of  u 
building  for  tho  Now  Haven  Hospital.  Estimated  cost,  $500,- 
000.      Noted   Doc.   3   and    17   and   Jan.    14. 

Windsor,  Conn.  —  Bids  are  being  received  bv  Murph.v  & 
Dana.  Arch..  331  Madison  Ave.,  for  tho  construction  of  a  three- 
story    school    for    Luomis    Institute.      Estimated    cost,    $200,000. 

.\lhnny.  N,  Y. —  Plans  are  being  iirepared  bv  R.  D.  Mac- 
plierson,  Assoc.  Arch..  Askav  Itldg.,  ^ir  the  construction  of  a 
parochial  school  for  St.  Vincent  do  I'auls  Church.  Madison 
Av<'.    and    Partridge    St.      Estimated    cost,    $50,000.      Noted    Jan. 


April  i:..  liur. 
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llulTnlu,    N.    Y. — Plnnn    nro    liolnp    propnrOfl    liy    llowmil    I..  Imvo    prnimrvd    iilims    for    thn    conHtrucllon    of    ii    threo-Mtory 

liiM-k.  fitv   Ai-ch.,   for  Iho  coniitiurnon  of  I'uldir  Hchool   No,   :il  luii orhliil    Hchool    for    tlm    Chiirrli    of    Ihc-    Holy    CroNM.       KhII- 

1.    ICiumUc  ami    Wllllnin    St.      KMlliiiiit«il   fOHt.    HiKl.niMI.  iiiiiI.mI  cohl.   »!in,iioo.      Nolr.l   Miir.    IH. 

lloltHtUIr,   !^.    V.  —  NiithiiM    MviTM.    Ari-li.,    7    Ni'Imoii    I'I.,    Now-  .Mlllvlllr,   IV.  J.      Tin-    two    low<-Nt    IiIiIh    roc«!lv<Ml    for   lli«   con- 

iik,    N     .1,    lm«    iircimriMl    plitiiN    for    llio   foiiHtrili-llon    of  ii    two-  ftlnicUoii    nf  ii    lwi>  mIiiiv,    S7x  I  fid-fl,    hi-IiooI    wore   muIiiiiIUcmI    by 

Mtorv    tuhiTiuloHlM  lioHpitiil.      KMllnmt.Ml   oont.   »riO.(IOO.      DwIkIiI  Hi-rry.    iJooilwlii    *    lo.,    flilla.l.Iiililu.    I'<iiii,,    lit    »fiy,7r,0     and 

I,     t\.r\vlii.    Klvorhciiil,    Id    Clk    of    ll.l.    of    SuporvliiorB.      Notcil  .Innii-M    II.    W.-IU.    Ih.-.l    HI.Ik  ,    I'iillail.lphlii,    I'lriii..    ut    $71,320. 

Jan     H  AriM.I<l    II.    Mohh,    KIC   Month    Koiiilli   St,    l'lilla<l<lphi(i.    I'uiin.   Ih 

KliiK*  Pnrk.  N.  Y.— (( >in.liil)  — Kl.lii   nxrlvrd   Mar.  IS  l.v  thr  Ar.h.      N..i.m1  ,liin..    1,   July   :in,   S.pt     In  ao.l   Apr.    1. 

Stall'   Hospital  CiiiniiilHNlivii   for  tli<'  coiiHtriK-t Ion   of  an  ailiiltjon  \rnnrk,    IM.   .I.--III>Ih    will    li<-    n-cidvi-d    utilll    A|)r.    20    by    the 

lo    till'    KluKs    I'arU    Slatt>    lloHpltal    liavo    boiii    n'l<'"I.Ml    iiM    I  hi'  Hoaril    of    TruMti-i-M    ot    lli<t    I':hmi'X    t'ounly     l'iir<'iilal     Hornir    for 

lowi'Ht   l>lil   i<xi-i<imI(mI    iI<«   atnoiint    approprlati'd.      t.,o\vlH   l'\    I'll-  the  conHt  rucl  Ion  of  a   iriO.onn  Hchool.     .lolin   H.   Kly  and   WIlMon 

h.>r,   fapltol,    Albany,    Ih  StJilc  Arch.      Noted   .Mai'.    II    and   2:<.  (".    IMy.  an-   ArcliM.      Noti-d    Mar.    2r.. 

Mi.    \  rnum,    X.    V.-     Mt-Ki'iizlc,    Voiirh<a<»    \-    (iniidln.    Anli.,  IVrth    .\inlioy,   \'.  J.      The    Hoaril   of  Hchool    KMtlmatc   Ih  con- 

ii:;;)    Itromlway,    Now     York.     Ih    pri'parInK    planM    for    thi>    con-  Hlib-iInK    an    apiiroiirlat  Ion    of    JHO.OOO    for    tho    conHtrui:tlon    of 

tiirni-tloii  iif  a  thi .Mlorv.  r.iixiar.-ft.  trli'phoni"  i-xrluuiKi'  biillil-  ad.llllnnH    to    ihi-    IIJKh    Srhool    and    Public    Hchool    No.    9,    for 

hiK    for   thi>    Nrw    York   'iVlrpboni-  Co.      Kst Iniat.-d   <-oHt,   $.M),min.  tin-    Hoard   of    Kihnatlon. 

>«•«•  \ork,  X.  ■\.  -t  lioroiiKh  of  llrooklyn)       l£.  'l'lionia.H  Short.  'rrciiliiii,    \.   .1.      HIiIh    will    bo    ri-ri'lvird    until    Apr.    29    by    tho 

Arrh..    •>    \\i<Mt    L".'th    St.,    Ni'W    York.    Ih    preparing    planH    for    tlii)  Hoard    of    lldurallon    for    thr    ronMtrurtlon    of    a    Hchool    to    bo 

conHtriirtlon  of  a  motion  pirtiiru  thoater  at   Klatbush   Ave.  and  known    aH    tlw   .lunlor    lHnU    School    No.    I.      William    A.    Poland, 

Cnn«rsU>  I.am-  for  A.  II.  Schwartz.  23!i  Hunt  2rith  St.,  New  York.  9   South    Sto<!kton    St.,    Im    HuHlntHH    MKr.      .Notud    Sept.    24. 

Kgtlniato.l    coat.    $1.^0,(100                  ,,.,,..,„               r^  W>n1    IVew   York.   !V.  J.— PlanH  aro    belntt   prepared   by  OrCK- 

>rw     \»rk,     %.     1.-     (ItoroUKh     of     Manhattan )  — llinry     D.  orv   It.  Webb  and   Karl  K.  .1.  .Selfert,  Ahhoc   Arch,.   104   WghI  42d 

U>wns  plans  to  construct  a  two-HtiMy  thealiM   lit   l.i.^th  St.  near  st..    New    York.    N.    Y.,    for    the    construction    of   a    three-«tory, 

l.onox  Ave       Kstlniatcd  cost,  $4.1,000.     Jarillnc.   Illll  .V   Murdoek,  lnOx2no-ft.  public  school.      Kstlmated  coHt,  ^IS.^OOO.      E.  J.  Stilz, 

:i  West   2!>th  St.,   Is  Arch.  CS7    HmKcnline   Ave.,    Is   PreH.   of   IJd.   of   lOducatlon. 

New    York.    !V.    Y.     -(ISorounh    of    Manhattan)  —  Plans    have  ,,                    ..                .    ,         ,    .                .  .or  /.,.«  i.        .                 »    •   u 

been   prepared  bv   McKlni.   Mead  .<i   White.  Arch.,    101    Park  Ave.,  ,,     """"ver.  I'eiin.—A  bond   Ihhuo  of  $85,000  haH  been    voted  by 

for    the    i-onstructlon    of   a    three-story,    n.-lxl'tiS-fl.    University  "'''   <""'■;•,"»   "'    J''"i"ver.      The    proieeilH    will    be    uned    for    the 

Mali    for   Columbia    I'niveralty,    llfith    St.    and    Amsterdam    Ave.  construction   of  a   school.      Noted   Aj.r.   S. 

ICstlmated   cost.   $100,000.  HnrrlMliurK,   IVnn. — J.   M.   McCollum,   Consult.  Arch.,   Berger 

+>>«•    York.   N-.   Y.— (BorouKh    of    Queens)  — (Otilclal)— The  ^^'''^  •,  Pittsburgh,    has   prepared    plans   for   the   construction   of 

contract     for    the    construction     of    Public    School     No.     93    on  »  ^"'V',,.n^wVn'"^'^   '\''\'."'i'?   {"/^f'i^^i'i''^?"'^  Fo"."'!^-  ^I'-stl^ijiH'' 

Forest     Ave.     between     Woodbine     and     Madison     St.     has     been  co.st,   $:iO0.O()0.      K.   .J.    Hall,    IBOl    North   Front  St.,   Is  Secy.      Pub. 

awarded   to  the  T.  .\.  Cl-AUKK  CO.,    122   l,ivini;.ston   St.,   Brook-  Charities    Com. 

lyn.  at    $2r>7,(>iiO.      Noted   Mar.   2.'),   and   under   Borough   of   Man-  Ilerninn,  I'enn. — Plans  are  beinp  prep.Trcd  by  John  T.  Comes 

liattan,    Feb.   4.  and    John     E.    Kauzar.    Arch.,    Kenshaw    Hld(?.,    Pittsbur(?h,    for 

-t-ltoohoNter.   X.  Y.— The  contract    for   the  construction   of  a  the  construction  of  a  three-story  buildinx   for  St.    Fidelis  Col- 
commercial   building  on   Cliuton    Ave.    for   the   Howe   &   Holers  '^K".      Estimated   cost.   J4,j.OOO. 

Co..  has  been  awarded  to  the  I'>:RR0  CONCRETE  CONSTRUC-  I,nn(«for«l,    I'enn — An    appropriation     of    $17.';, 000    has    been 

TION    CO.      Estimated    cost,    $175,000.      Crandall    &    Strobel,    Is  made    by    the    School    Board    for    the    construction    of    a    high 

.\rch.  school.      C'lyde  .S.   Adams,   1233   Arch   St.,   Philadelphia,   is  Arch. 

rtlca.  N.  Y'.— Bids  will  be  received  about  May  1  for  the  con-  Noted  Feb.  4. 

atruction    of  a    two-storv.    12Sx200-ft.    school    with    a    one-storv,  New     C'aHtle,     IVnn. — See      item     under     "Light,     Heat      and 

40xl54-ft.    annex.       Estimated    cost.     $140,000.       E.     B.     Odell     is  Power." 

Chn.  of  lildj,'.  Com.  and  Gouge  &  Ames,  70  Genesee  St..  Is  Arch.  ^-.-ly  wilnilnKton,  Penn.— The  Trustees  of  Westminster  Col- 
Noted   Mar.   1>>.  lege  plan   to  construct  a  $75,000  gymnasium.     R.   M.   Russell   is 

.Vtlnntie  City,  N,  J. — The  Board  of  Education  plans  to  con-  Pres. 
struct    a    two-story    school    addition,    to    cost    about    $150,000.  +l»liiladelpliia,   I'enn. — HENRY  E.   BATON,   Tenth  and   San- 
Stout  &  Riebenach  is  Arch.  som  St.,  at  $116,797,  has  been  awarded  the  contract  for  the  con- 

„      .             ,     «,     .      rr.1.      T^        J      «   T-,j         ^.           ,           ...  struction    of    additions    to    the    prison    at    11th    and    Reed    St. 

KnKlewood.   N.  J.— The    Board   of   Education   plans   to   con-  Philip  H.  Johnson,   Land  Title    BldR.,   is  Arch, 

struct  a  two-story  high  school  at  Englewood.     Estimated  cost,  „^,.    ^   ,    ...      r.              i.r      i          n              .        *      .    i          ».. 

$150,000.     Graham  Sumner  is  Pres.  of  Bd.  ,    Philadelphia.  Penn.— Work  will  soon  be  started  on  the  con- 
struction of  a  13-storv  apartment  house  at  Walnut  .ind  Mora- 

HnrrlHon.  \.  .1. — John   T.   Rowland,  Jr.,  Arch.,    98  Sipp  Ave.,  vian  St.     Estimated  cost,  $750,000.     Frederick  W.  Webber,  Mor- 

Jersey  City,  and  Joseph  W.  Baker,   Arch.,   11  North  Fourth  St.,  ris  Bldg-   is  Arch.     Noted   Mar.   11. 

SE>VA<JE   DISPOSAL   WORKS,   YORK,   PENN. 

+Blds    were    received    by    the    City    Council    Apr.    2    for    the  Enpineering   Co.,   New   York,    N.   Y. ;    (I)    F.   B.   Bassman   &   Co., 

construction    of    a    sewage    disposal    works    from:       (A)    BEN-  I?altimore,     Md.;     (J)    A.    B.    Kraft,    York;     (K)        P.    J.    Boas, 

NETT    &    RANDALL.    Greensburg.    Penn.    (awarded    contract);  Philadelphia;     (L)    Slack    &    Slack    Co.,    Baltimore,     Md.:     (M) 

(B)  George  C.  Souder.  Lancaster,  Penn.;   (C)  Cantrell  Construe-  Kelley-McFeeley  Co.,  Camden,  N.   J.;    (N)    Heyman  &  Goodman 

tion   Co..   Philadelphia;    (D)    IMtt  Construction   Co.,   Pittsburgh;  Co.,    Jersey    City,    N.    J.;    (O)    Engineer's    Estimate.      The    item 

(E)    C.    R.   Simpson,    New    York,    N.   Y.;    (F)    T.    L.    Eyre,    Phila-  bids  were  as   follows: 
delphia;    (G)    D.    C.    Sarber,    New    York,    N.    Y.;    (H)    Suburban 

A               B              C              D              E              F  G              H               I               J               K              L               M              N              O 

Protective  works  and  royal-        $$*8S$$S.?$$SS$f 

ties,  lumpsum 1000.00  1600.00   1620.00  5000.00  2095.00  2000.00  1800.00   1800  00  4300  00   1800.00  1560.00  1128.00   1960.00  3900  00  4500  00 

9.J(X)   cu.vd.   eailh   excava- 
tion arid  disposal 0  45         0.66         0.60         0  90         0.52          0  96  0  64          0  52          0.82          0  30          0  80          1 .  .50          0.61          1.50          0  60 

6000  cu.vd.  rolling  embank- 
ment."           0.18          ">.12          0.25         0.15         0.06         0.08  0.15         0.25          0.15         0.15          0.20          0.50         0.14          0.50         0  20 

.5000  cu.vd.  rock  excavation          1.50          1  40          2.10          1.40         2.00          1.92  1.85         2.00          1   90          3.50         2.85         3.00          2.85          3.00          2.00 

.51X1  cu.vd.  rip  lap 1.25         0.52         0.75         1.25         1.50         0.84  0.50         2.25         0  95         2.25         1.50         1.00         0.77         0.50         0.20 

1900  cu.vd.  concrete 9.00         7.25         8.00         9.00         8.60         7.20  9.75         8.50         8.90         8.50         9.80         7.50         9.64       15.00       11.00 

1.50,000  ib.  reinforcine  steel          0  03         0.028       0.03         0.02}       0.04          0.03}       0.036       0.02J       0.03         0.04         0.04  0.03          0.03}       0.04}     0  03} 

3.S  tons  cast  iron  B  <fc  .'^  pipe       33  00       35.10       42.00       40.00       50  00       40.00  31.00       50.00       48.00       60.00       50.00       40.00       45  00       70.00       30.00 

18  tons  cast  iron  B  &  S  spe- 
cials                65.00       77. (.0       76.00       80  00       75  00       86  00  80  00       80  00       96.00       65.00       80.00       80.00       86.00     100.00       65  00 

3  tons  cast  iron  Banged  pipe 

and  specials 60.00     100  00       57.00     100  00     110()0     127  00  100  ()0       90  00     150.00     185.00       80  00       80  00       99  00     130.00     100.00 

Baffles  including  supports, 

lumpsum 1400.00  3000.00  1100.00  3500  00  5182  00  2504  00  3200.00  ,5750.00  2275.00  3526.00  2,5,39  00   1385.00  3700  00  4150.00  4040  00 

20.000     lb.     miscellaneous 

c.i,  w.i.  and  steel 0.05         0.07         0.06         0.05         0.06         0  06  0  06         0.06         0.10}       0.04}        0  04          0  05}       0.10         0  13         0  06 

750 lin. ft.  railings 1.00         0.80         0.59         0.50         0.70          1.44  1.00          1.20          1.10         0  80          0  75          1.25          l.tiO         0.90         0.80 

.Sn-ing  gates  and  stands  and 

slide  gates,  lump  sum.  .  .    1350.00  1200  00  1240.00  1100.00  1200.00     936.00  1350  00   1600  00   1530.00  1260  00  1055  00   1200  00   1380  00  1600.00  1000.00 

3  each,  4-in.  gate  valves  in 

place... 8.00        11.00          8.85        12.00         9.00        10.00  8.00        13  00        12.00          9  00          8  00          7.75        10  50        10.00       10  00 

1  each.  6-in.  gate  valves  in 

place 15.00        10  00       14.35        16  00       10.00        17.00  14  00        18.00       18.00        15.00        12  00       11.00       15.60       20.00       15.00 

14  each.  8-in.  gate  valves  in 

place 20.00        16.00       21.00       22.00       20.00       26.00  20  00       21.50       23.00       25.00        17.00       16  25       21.00       25.00       20.00 

3  e.irh,  hydrants 25.00       31.00       29.00       27.00       28.00       37.00  27.00       30.00       30.00       25.00       25.80       40.00       28.80       25.00       30. CO 

Sluice  gates  and  tide  gates 

lumpsum 1240  00  1380. CO   1320.00  1200.00  1423.00     972.00  1400.00   1530.00  1465.00   1347.00  1245.00     490  00   1566.00  1740.00  1600  00 

Water    jet    equipment    for 

settling  tanks,  lump  sum.     340  OO     530.00     506.00     600  00     125.00     594.00  .500.00     600  00     700  00     550  00     600  00     175  00     725.00     810.00   1000  00 

I  M  ft   bm.  lumber 50.00     120.00       55.00       75.00     100.00       84.00  100.00     100.00       65.00       30.00       80.00       35.00       75.00     100.00     100  00 

GOO  cu.vd.  crushed  stone  on 

sludeebeds 1   25          1.15          1.35          1.00          1.00          1 .  .50  2.00          1.50          1.50       12.10         2.00          2  00          2.60          2.00          1.50 

.500  sq.vd.  macadam                       0.50         0.33         0.75         0  40         0  50         0.84  1.00          1.00         0  45         0.45         0.50         0.90         0.52          0.40         0.50 

.5001ln.ft.  6-in.  vitrified  pipe         0  25         0.22         0.18         0.20         0.22         0.18  0.20         0.24          0.23         0.20         0.25         0.13         0.35         0  30         0.30 

200 Un.ft.  8-in.  vitrified  Dipe         0  30         0.25         0.24         0.25         0.26         0.30  0.26         0.30         0.27         0.25         0.30         0.20         0.45         0.30         0.40 

.300    lin.ft.    12-in.    vitiified 

pipe    0  45         0.46         0  40         0  40         0  38         0.58  0.44          0  45         0.38         0  35          0.50         0  35         0.81          0  50         0.60 

Ventuii  meter,  lump  sum    .    1125  00   1320  00  1173  00  1200.00   1350.00   1410.00  1300.00  1300  00   1450.00  1100.00   1090.00  1200  00  1295.00  1470.00  1200.00 

Chlorinating      apparatus. 

lumpsum 2100  00  2560.00  2312.00  2300.00  2490.00  2500.00  2520.00  2500.00  2365.00  2200.00  2100.00  2550.00  2515.00  2000.00  1000.00 

Pumping      station      .super- 
structure, lump  sum 4800  00  4870  00  4790.00  4200.00  4.500.00  6695.00  5500.00  6000.00  5000.00  5000.00  4540  00  5250  00  6200  00  7500.00  5000.00 

Extended  totals $54, .5.53    $55,740    $5S,.533    $63,246    $63,693    $t>4,200  $65,326    $66,893    $68,026    $69,000    $70,.307    $72,392    $73,387    $101,38    $68,975 


•.'0-^ 
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Pittsburgh,  Penn. — E.  B.  Lee.  Arch.,  has  prepared  plans  for 
the  construction  of  additions  and  alterations  to  the  Pittsburgh 
Hospital  at  Frankstown  Ave.  and  Washington  Blvd.  The  work 
consists  of  a  seven-story.  50xl00-ft.  administration  building, 
a  five-storv,  40x75-ft.  chapel,  and  alterations  to  the  present 
buildings.     Estimated  cost.   $125,000. 

+Pitt8burKh,  Penn. — The  contract  for  the  construction  of 
the  School  of  Applied  Design  at  the  Carnegie  Institute  of 
Technologv.  Shenles;  Pk..  has  been  awarded  to  A.  S.  WILSON 
CO.,   Third   Ave.      Estimated   cost,   $300,000.      Noted   Mar.   11. 

Pittsburgh,   Penn. — Bids    will    be    received    about    May    1    by 

C.  L.  Wooldridge.  Supt.  of  Bldgs..  Bd.  of  Education.  Fulton 
Bldg.,  for  the  construction  of  the  South  Hills  High  School  at 
Ruth  and  Secane  St..  Mt.  Washington.  Estimated  cost.  $265.- 
000.     Noted  Jan.   7. 

+PottsTilIe.  Penn. — The  contract  for  the  construction  of  a 
one-storv  building  for  the  Pennsylvania  National  Bank  has 
been  awarded  to  METZGER  &  FISHER.  Denckla  Bldg..  Phila- 
delphia.    Estimated  cost,  $50,000.     Noted  Mar.  25. 

Tonanda,  Penn. —  (Official) — Bids  will  be  received  until  S 
p.m.,  Apr.  27,  by  W.  M.  Matchett,  Secy.  Bd.  of  Education  for 
the  construction  of  a  high  school.  Pierce  &  Bickford,  Elmira, 
N.   Y.,   is   Arch.      Noted    Dec.    24. 

+W'arren,  Penn. —  (Correction)  —  (Official) — The  contract  for 
the  construction  of  a  library  has  been  awarded  to  the  HENRY 
SHENK  CO.  Erie,  and  not  to  the  George  A.  Fuller  Co.  as  re- 
ported in  the  issue  of  Apr.  8. 

+Wa!ihin«!rton.  Penn. — The  contract  for  the  construction  of 
a  Masonic  Temple  on  West  Wheeling  St.  has  been  awarded  to 
JACOB  U.   BUMGARNER.      Estimated  cost.  $50,000. 

Baltimore,  Md. — Plans  are  being  prepared  by  Joseph  Evans 
Sperry.  Arch..  409  Calvert  Bldg..  for  the  construction  of  a  Y. 
W.  C.  A.  building.  Estimated  cost,  $200,000.  Ada  P.  Janney, 
Park  Ave.  and  Franklin  St.,  is  Secy. 

Petersburg.  Va. — The  Petersburg  Investment  Co..  Mechan- 
ics' Bldg..  contemplates  the  construction  of  a  seven-story  hotel. 
Estimated  cost.  $135,000.  M.  C.  Jackson  is  Pres.  and  R.  A. 
Munden    is   Assoc.   Arch. 

Parkersburg.  VV.  Va. — The  city  contemplates  the  construc- 
tion of  a  two-storv  hospital.  Estimated  cost,  $75,000.  Frank 
Good  is  City  Clk. 

Parkersburg,  W.  Va. — Bids  will  soon  be  received  by  George 

D.  Heaton.  (ilk.  of  Bd.  of  Education,  for  the  construction  of 
a  two-story,  190x250-ft.  high  school.  Estimated  cost,  $225,000. 
Frank  L.  Packard.  1212  Hayden  Bldg.,  Columbus,  Ohio,  is 
Arch. 

Knox\ille.  Tenn. — Bids  will  be  received  until  Apr.  22  by 
Miller.  Fullenwider  &  Dowling,  Arch.,  6  North  Michigan  Ave., 
Chicago.  111.,  and  by  Alfred  B.  Baumann.  Assoc.  Arch..  Knox- 
ville.  for  the  construction  of  a  two-story  building  for  the  Law- 
son-McOhee  Estate.  Estimated  cost,  $65,000.  Noted  Apr.  17, 
1913,   May    14.    1914   and   Apr.   1.    1915. 

Memphis.  Tenn. — The  Methodists  of  Tennessee,  Arkansas 
and  Mississippi  plan  to  construct  a  hospital  on  Lamar  Ave. 
Estimated  cost,  $180,000. 

Nashville,  Tenn. —  (Official) — The  date  for  receiving  bids  for 
the  construction  of  a  laboratory  building  for  the  Vanderbilt 
I^niversity  h.is  been  extended  from  Apr.  13  to  2  p.m..  Apr.  20. 
Samuel  Hannaford  &  Sons.  .A.rch..  Hulbert  Blk.,  Cincinnati, 
Ohio,  will  receive  the  bids.  Noted  Dec.  17  and  31.  Mar.  25  and 
Apr.  8. 

I..exington,  Ky. — The  Chesapeake  &  Ohio  Ry.  plans  to  con- 
struct terminals  at  Lexington  to  cost  about  $100,000.  Con- 
struction work  will  be  done  by  the  company's  own  forces. 
F.  I.  Cabell,  Richmond.  Va.,  is  Ch.  Engr. 

Mt.  Sterling.  Ky. — Bids  will  be  received  about  May  1  by 
Henry  Clay  McKee  tor  the  construction  of  a  five-story,  70x120- 
ft.  hotel.  Estimated  cost.  $85,000.  Noted  May  21,  Aug.  6 
and  27  and  Nov.   12. 

Canton.  Ohio — The  Board  of  Education  contemplates  the 
construction  of  a  two-story  school.  Estimated  cost,  $60,000. 
W.  C.  Lane,  Central  High  School,  is  Clk. 

Canton,  Ohio — Plans  are  being  prepared  by  Edmund  Herr- 
mann. Arch..  Central  Savings  Bank  Bldg.,  for  the  construc- 
tion of  a  four-story.  50x53-ft.  building  for  the  Young  Men's 
Club.     Estimated  cost.  $50,000. 

Cincinnati,  Ohio — Joseph  G.  Steinkamp  &  Bro.,  Arch.,  has 
prepared  plans  for  the  construction  of  a  $200,000  dormitory 
and  faculty  building  for  St.  Xavier's  College.  The  Trus- 
tees of  the  college  also  contemplate  the  construction  of  a 
$50,000  gymnasium.  William  C.  Culkins,  Oscar  J.  Dreyer  and 
Walter  S.  Schmidt  are   members  of  Bldg.   Com. 

^Cleveland,  Ohio — The  contract  for  the  construction  of  a 
commercial  and  theater  building  at  Denison  Ave.  and  West 
25th  St.  for  W.  G.  Marshall,  of  the  Marshall  Drug  Co.,  has 
been  awar<led  to  the  UHL-JASTER  CO.,  1900  Euclid  Ave. 
Estimated   cost,   $65,000.      Noted   Mar.    25. 

Cleveland,  Ohio — Bids  will  be  received  until  noon.  May  10. 
by  the  Clerk  of  the  Hoard  of  Education,  Uockwell  Ave.  and 
East  Sixth  .St.,  for  the  construction  and  alteration  work  at 
the  r>unhani,  Sibley  and  St.  Clalr  Schools.  Frank  G.  Hogan 
is    Dlr.   of   .Schools. 

Cleveland,  «lhlo — IMan."!  have  been  prepared  by  George  B. 
Post  *  Sons,  Arch.,  Ill  I  .Schofleld  Bldg.,  for  the  construction 
of  a  theater  and  commercliil  building  on  Euclid  Ave.,  near 
East    12th  St.,   for   E.    K.   Mandelbaum.      Noted   Mar.   4. 

<-|eveland.  Ohio  — Preliminary  pIuriM  are  being  prepared  by 
rieoTK"  t!.  PoHt  *  SonM.  Arch..  101  Park  Ave..  New  York.  N.  Y., 
for  the  fonHtnictlon  of  a  hotel  anti  motion  picture  theater  for 
the  Htlllmaii  AmuHfinent  Co..  1951  East  r.7th  St.  Kstlinated 
cost.   $700,000       BiMicdIi'l   Crowell   Is  I'roa. 

^Klndlay,  «)hlo — The  contract  for  the  construction  of  a 
building  for  the  U  P  O  E,  has  been  awarded  to  J.  J.  BOL- 
INGKIt.    Tol.-tlo,    Ml    $r.6,IB7        Noted    Mar.     It. 

FIndlay.  «>hlo — An  election  will  lie  held  Apr  27  for  the  pur- 
pose of  isHiiliig  $100,000,  In  bonds,  the  proceeds  to  be  used  to 
reconstruct  the  county  Infirmary  biilldlngH 


Laketvood,  Ohio — The  Board  of  Education  contemplates  the 
construction  of  a  three-stor.v  high  school.  Estimated  cost, 
$250,000.  The  citizens  will  vote  on  a  bond  issue  in  November. 
P.  T.  Harrold  is  Clk.  Bd.  of  Education. 

Massillon,  Ohio — Bids  are  being  received  by  Guy  Tilden 
&  Son.  Arch..  34  Schaefer  Bldg.,  Canton,  for  the  construction  of 
a  two-storv,  66xl50-ft.  theater  and  store  building  for  John 
McLain,  929  Cleveland  Ave.  S.  W.,  Canton.  Estimated  cost, 
$60,000. 

Xewburg,  Ohio — (Cleveland  post  office) — Plans  are  being 
prepared  by  William  J.  Carter,  Engr.,  Rockefeller  Bldg., 
Cleveland,  for  the  construction  of  a  building  on  Miles  Park 
Ave.,  for  the  Newburg  Masonic  Temple  Co.  Estimated  cost, 
$50,000. 

>IIes,  Ohio — Plans  have  been  prepared  bv  McKim,  Mead 
&  White,  Arch.,  101  Park  Ave.,  New  York,  N.  Y.,  for  the 
construction  of  a  building  for  the  National  McKinley  Birth- 
place Memorial  Association.  Estimated  cost,  $500,000.  John 
C.  Milburn,  New  York,  N.  Y.,  and  Joseph  G.  Butler,  Youngs- 
town,  are  interested. 

Toledo,  Ohio — Preliminary  plans  are  being  prepared  by 
Edwin  M.  Gee.  Arch.,  Board  of  Education  Bldg..  for  the  con- 
struction of  a  three-story  grade  school.  Estimated  cost,  $175.- 
000.     George  L.   McKesson  is  Dir.   of  Schools.      Noted  Mar.   18. 

Youngsto«n,  Ohio — Bids  will  be  received  until  noon,  Apr. 
27,  by  W.  Ashbaugh,  Dii'.  of  Schools,  20  Wood  St.,  for  the  con- 
struction of  a  two-story  school.  Estimated  cost,  $80,000.  C. 
F.    Owsley.   Mahoning   Bank   Bldg.,   is  Arch. 

Youngstown.  Ohio — Bids  will  be  received  until  noon,  Apr. 
27,  by  "W.  Ashbaugh,  Dir.  of  Schools,  20  Wood  St..  for  the 
construction  of  a  two-story.  90x250-ft.  school.  Estimated 
cost,   $130,000.      Stanley  &  Scheible,   1301   Wick  Bldg.,   in  Arch. 

Jasper,  Ind. — Plans  are  being  prepared  by  V.  P.  Collins  and 
Frank  E.  Durlauf.  Assoc.  Arch.,  624  Paul  Jones  Bldg.,  Louis- 
ville. Kv..  for  the  construction  of  a  parochial  school  for  St. 
Joseph's'  Church.      Estimated  cost,   $60,000. 

Chicago,  III. —  (Official) — The  citizens  voted  on  Apr.  6  in 
favor  of  issuing  $4,000^000  in  bonds  for  municipal  construction 
work,  the  proceeds  to  be  used  as  follows:  $500,000  for  a 
hospital  for  contagious  cases  of  disease;  $250,000  for  a  farm 
colony  and  shelter;  $1,199,000  for  buildings  for  the  Police 
Department;  $60,000  for  a  dormitory  at  the  city  school  and 
farm   for  delinquent   boys. 

+  MoIine.  III. — The  contract  for  the  construction  of  a  three- 
storv  hospital  for  the  Augustana  Swedish  Lutheran  Hospital. 
1014  Fifth  Ave.,  has  been  awarded  to  the  HORST  CONSTRLIC- 
TION  CO.,   Horst  Bldg.,   Rock   Island.      Estimated   cost,   $60,000. 

Rock  Island.  III. — Joseph  Hopp,  179  West  Washington  St., 
Chicago,  plans  to  construct  a  two-story  motion  picture  theater 
at  Rock  Island.     Estimated  cost,   $50,000. 

Kenosha,  Wis. — The  city  has  voted  $100,000  in  bonds,  the 
proceeds  to  be  used  for  the  construction  of  new  school. 

Racine,  AVis. — The  lowest  bid  received  for  the  construction 
of  a  $90,000  school  at  West  Racine  was  submitted  by  Nelson 
&   Co.,   Racine.      Noted  Oct.   29,   Jan.    14   and   Feb.   4. 

Superior.  AVts. — Plans  have  been  prepared  by  John  O.  Bach, 
Arch.,  for  the  construction  of  a  building  for  the  Superior  Cath- 
olic Orphanage.      Estimated  cost,  $100,000. 

Cedar  Rapids,  Iowa — The  Western  Grocery  Co.  plans  to 
construct   an    office   building.      Estimated   cost,    $75,000. 

Ft.  Madison,  Iowa — An  election  will  soon  be  held  to  vote 
on  the  question  of  issuing  $98,000  in  bonds  for  the  construc- 
tion of  a  high  school.  R.  M.  Markgraf,  Arch.,  413  Ridge  Bldg., 
Kansas  City,  Mo.,   has  prepared  plans. 

+Duluth.  .Minn. —  (Official) — JACOBSON  BROS..  Columbia 
Bldg..  at  $115,414.  has  been  awarded  the  contract  for  the  con- 
struction of  the  Lincoln  High  School.  F.  G.  German,  410 
Exchange   Bldg..    is   Arch.      Noted    Dec.    31   and   Mar.    18. 

+Minneapolis,  Minn. — J.  E.  PILGRIM  has  been  awarded  the 
contracts  for  the  construction  of  the  following  grade  schools: 
Thomas  I^owry  School,  at  $116,000;  Robert  Fulton  School,  at 
$88,000;  Clara  Barton  School,  at  $87,000.  Noted  Dec.  25,  1913, 
Nov.   5  and   19,   1914. 

+  Marysville.  Kan. —  (Official) — The  contract  for  the  con- 
struction of  a  school  has  been  awarded  to  W.  J.  ASSEN- 
MACHER  CO..  Lincoln,  Neb.,  at  $41,'212.  N.  P.  Nielson.  Topeka, 
is   Arch.      Noted   Mar.    18   and    Apr.   1. 

Hastings,  Neb. — The  citizens  will  hold  an  election  Apr.  20 
to  vote  on  the  question  of  issuing  $130,000  in  bonds.  The 
proceeds  will  be  used  for  the  construction  and  remodeling 
of  schools  in  Hastings.     C.  M.  Barr  is  Secy.  Bd.  of  Education. 

+Omaha,  IVeb. — The  contract  for  the  construction  of  the 
Hotel  Edwards  for  the  Independent  Realty  Co..  315  Karbach 
Bldg..  has  been  awarded  to  ALEX  BECK,  204  State  Bank  Bldg. 
Estimated  cost.  $100,000.     Noted  Apr.  1. 

Omaha.  iVeli. — Graham  &  Hurnham,  Arch..  Chicago,  III..  Is 
preparing  plans  for  the  construction  of  an  eight-story  build- 
ing   for   the    First   National    Bank. 

+KnnsaH  City,  Mo.— The  FOGEL  CONSTRUCTION  CO.  has 
been  awarded  the  contract  at  about  $100,000,  for  constructing 
the  Wesley  Hospital.     Keene  &  Simpson  is  Arch. 

KIrksville,  Mo. — The  Commercial  Club  contemplates  the 
construction  of  a  hotel.  Estimated  cost,  $75,000.  W.  I.  Pool 
Is   Interested. 

+4ialveston,  Tex. — The  contract  for  the  construction  of  ad- 
ditions and  Improvements  to  the  Ball  High  School,  has  been 
awarded  to  J.  W.  ZE.MPTER.  at  $53,266.     A.  J.   Bellis.   Is   Arch. 

OkmulKer.  Okla. — Smith,  Rea  &  Lovitt,  Arch..  602  Finance 
Bldg..  Kansas  CItv.  Mo.,  Is  preparing  plans  for  the  construc- 
tion of  a  $100,000  high  school.  Judge  Swan  Is  Pres.  Bd.  of 
Education. 

Ilrnvrr,  <'olo.' — Robert  Wllllson,  Arch..  Is  preparing  plans 
for  thi'  <-otKstructlon  of  a  theater  on  Curtis  St.,  for  the  Strand 
Theater    Co.       K.Mtlmated    cost,    $175,000. 

+IJreeley.  <V»lo.  The  contract  for  the  construction  of  n 
thr.e  Htoi  V  ci.urthouHe  has  been  awarded  to  SEERIE  &  VAR- 
Nl'M.    Denver,  at   $138,575.      Nt)ted  Jan.   21. 


April  i.").  iiM.')                                K  N  i;  1  \  !•;  !■;  i;  I  N  (i     \  !•;  w  s                                                2(y.i 

«licdrn.  I  l«h— OkiIoh  City  anil  Wolior  Couiily  will  coiiKtnul  llunllnulon     ilrnrh.    (alir.  -IMnnn    iir<'    IicIiik    prmmrcil     by 

.1    liullillMK   oil   L'Mli  St.    hrtwrc'h    WiiMhliiKtoii   iiiiil    IIuiIhoii    Aviv,  Jiiliii   <•    Siiillh.    Arch..   :i2U   lU-lliiiiiii    HldK..    Imh  AiikuIl'h     tor  th«) 

111  ln>   umimI  iiH  orlli'i'H   by   till'   i-lty   iiiiil   i-ouiity.      lOMtlnmtcd   ooHt.  roiiMt  i  ii<t  Itm    of    n    iiii<--Ht<irv,     ll(lx274-ft.    Mchoor      ICMtlinntc-d 

l.i-tW.TIl    JIMI.OOO    mill    IJOO.OIIO.  roMl,    J  1(1.00(1.      .Not  .il    .Mill  .    1  1 ,' 

.>or<h    \nklnin,   \\  iiah.      N.    A.    lli'ii(li<rHi>n    plitiiH   to  CDMHtriift  I.oiik    llrnfli,    Cnllf.      An    lOi'Ctlon    will    liu    lifU!    Muy     10    to 

an  iipiii  (iiiriil    hiHi.MK  DM    .N'lu'lii'H   Ave.      lOMtlnmtcil  cUHt,   $10(1,000  vole    on     IhhiiIiik     I.'iO.OUU     In     IioikIn,    the     iirucvudH    to    hu     uMed 

.Mrnttlr.    Wnah.-     Work    will    lii-   Htartr.l    about    iMay    1    on    tlir  •■""     ""'    'onHtruclloii    of   a    Ki-iii'ral    hoHpllal. 

IliK    coiiNlnK-tloii    of    a     llUxU'O-ft      niotlon     pU-luif     Ihi'iilfi     ill  '•""    Aiiiiclrw,   <nllf.      (<  iHlclnl )       MldH    will    Ix-    ri-C'<!lvi^d    until 

Klfth  ami    I'lKi-  St.,   for  v\    I >.   Stliii|iHon.      KHtlniuti'd   lOHt,   $:i:.0.  '^I'l     -'-'   by   tli.-    Hoard   of   Kiliifallon    for   llie  conHtructlon   of  the 

000.       Noti'd    .Mill      2ri.  I_ltb    .SI     .S.Ik.oI        KmI  linalcd    comI,    »10ri,00U.      C.    II.    IluMMcll,    IIM 

Spokmip.  \\n«h.—Th.<  Mohawk   UldK    wu»  recently  diiniiiK""!  ^toi^V    HIiIk.    Im    Ari'li.      NoKd    Miir.    IS. 

I)V   Hit   with   a    lo.t«  of  JliOO.OOO.      The   four   upper   IloorM   will    h.-  +IV«nluiiiii,     «  iilir.-   Tin-     School     Hoard     hiiM     iiwardcd     Iho 

r.'bullt.  ',".';'■'!.'•"'    ''"'   ""■  '•"''«t'"'ll"i'    of  a   Hchool    to    WAIIIJ   &  CJOOU- 


Wnlla    Wnlln,    \\  nah.      Mlda   will    bo    rocolvod    until    lU   a.m., 


WIN.   Siiii    KiiinclHco,    at    $li«,IH7.      Noted    St. 


.May    r..   by    Ihr   County    ConiinlmtlonerH   of   Walla    Wallii    County  ,       >*nrrnmrii<o,     «  nllf.      (  arl      Wcnifr,     Arch..     San      KrannlHCO. 

for    the    con.Mtrucllon    of    a    throo-ittory,    81xl39-ft.    courthouse.  "   P"'I""'"K   i;'"""   '•"    <  h'-  coiiMtruclloii   of  ii    foiir-Hlory   lodKc 

KMtlmatrd  cost.  Jl.'.O.OOO.     C.   K.   Dement  tu  County  Audr.     Noted  buHdHiK    for   tin-    .MuhoiiIc  Onler.      I'.Htliiialed    coht,   JIOO.OOO. 

.hill     7    and    ::s.  iiiid    .Miir.    11.  +.Hnii    l<>nnrl«iro,    Jiillf.      The     Hoiird    of    I'ubllc    Worku    haM 

l>»rllntiil      Ore       The     Couni-ll     haM    ileelileil     In    eonuirnr-i     n  iiwaided   ii   coniriict    for   the   ornamental    Iron   iiiid    bronze    work 

I   Itrilllliu.      l»rf.          1  Ul        V    olllll.ll       iia.M      (leLIOeU       to      (OIIHIIUCV      11  f«|.      Ihe      ('Ifv      Hull      111      lh«.      l»f'l4#»AIJ       VfL'I.H    i.-*      r*/\         ..  •       •no   nnn 

public    iiiMlllorlum     on     Second    iin.l    Clay    St.       HHllniated     cost.  Noted   Oel      1     md    V,  v     !•        '"''^^'^"    MKULt-    CO.,    ttt     $93,000 

J:.:,0.00ll      .1     II.    Kreelander.   New    York.  N.   Y..  Is  Arch.  '^°„..''     .    '     '    't.       '       ;. 


^    ,,,,.,    .               ,     ,                          .   ,       ..                ...  Stooktoii,    Cnlir.— ContructH    will    hooii    be    awarded    by    the 

.Sulciii.  «»rr.-    llaiiH  are   belnK-   prepared   for   the  conatructlon  School    Hoard    for    Ihe    conHtructlon    of    a    two-Htory    Hchool    on 

an     iip.nnnent      bonne     for     »  harles     McNury     and     GeorKe  the    Lower    .Sacriiniento    U.I.       KHtlinated    <OHt.    $00  000 

iKcrs.      Ihe   e.-tlniated  oo.st   Is  $oO,000.  CnlKi.ry,  AUii.      Hldn  are   IxImk  received   by    the    Department 

Ilrrkriry,   I'nlif. —  Ulds   will    bo    received    until    10   a.m.,    Apr.  of     I'ubllc     Works,     Ottawa,     One.,     for     the     conHtructlon     of 


w^Tiki-n-j.  vuiii. —  uiun  \\iii  lie  lei-eiveu  uiiiu  lu  a.m.,  ./\pr.  oi  i  uoiic  w  oi  k«,  vjiiiiwa,  ijnc.,  lor  tne  construction  of 
23,  by  W.  J.  Seaborn,  City  Clk.,  for  the  construction  of  u  armories.  Estimated  cost,  $350,000.  U.  C.  DesrochefH  Is  Secy 
school   ut   OreKon   and   McUeo   St.      Noted   Mar.    1.  of  Hd. 

COLI  MIIIA    HKillWAV.    MITCHKM.    POINT   SICCTION 
lluod  Itlver  County,  OreKOn 

+Blds  were  received  Mnr.  17  by  the  OrcKOn  State  lUnhwiiy  Spokane,  Wash.;  (F)  Elliott  Contracting  Co.,  Portland-  (C) 
Comml.MSlim.  Henry  I,.  Howlhy.  Kn^rr..  for  the  coiisliintion  of  .leffrey  «Sc  Bufton,  I'ortland;  (H)  Robert  L.  KInKer  Portland' 
the  Mitchell  Point  section  of  the  Piidflc  HlM^hway  In  Hood  (1)  Clarence  Hoard.  Victoria.  H.  C. ;  (.J)  Crant  Smith  fk  Co' 
Hlvcr  County,  from:  (.\)  STANDIKKII-CL.VUKSO.N  CO..  Port-  Spokane;  (K)  Copenhai^en  Bros.,  Portland;  (L.)  Taylor'  & 
land  (iiwarded  contract);  (B)  Ciieblsh  &  JopUn,  Portliuid;  Uobbins,  Portland;  (M)  Transfer  &  I.ivery  Co.,  Inc  Hood 
(C)  Porter  &  Conley.  Inc.,  and  K.  Wren.  Portland;  (D)  A.  Ulver,  Ore.;  (N)  Cowlitz  Bridge  Co.,  Portland-  (O)  I'tyan  & 
Outhrle   &   Co.,    Inc.,   Portland;    (E)    Carlson,   Chlndahl    &    Co.,       Beer,  Portland.     The  item  bids  were  as  follows: 

A  H  C  I)  E  K  O  H  I  .1  K  I,  .M  N  O 

Kmbanknienl  hiiul   to  300 

(t,  ix-r  cu.yd $0  24        $0  ;il        $0  :I2       $0  20       $0.25       $0  •2K       SO  3H       SO  H2        SO  :ill       $1)00       SO  :iO       $0  .'iO       $0.0       $0  :j()       $0  20 

Kmbnnkmrnt   haul   3(X)   to 

1000  ft.  p.-r  cu.yd 0.27J        0  4:)          0  3(>         0  23          0  30          0  ;j.'>          0  40  DUO          (130        0  31  0  44  0  33  0  40          0.30 

Earth   excavation  haul    to 

300  ft.  p<r  cu.yd 0.24  0  29          0  32         0.20          0  2,'j         0  28         0,30          0.32         0.30         0  24  0.30  0.30          0  ;50          0.30  0  20 

Earth  excavation  haul  30O 

to  1000  ft.  per  cu.yd..  .  .        0  27J        0  34  0  36          0.23  0  30          0  3.j          0  36         0.40          0  30          0  28          0  32  0  44  0  33  0  30  0  30 

Hard  pan  haul  to  1000  ft.. 

per  cvi  yd 0.45          0.45         0  40          0.35          0.45          0.40          0.45          0  .'>3          0  ("lO  0  35          0.45         0.50          0  40          0  35 

l.TtX)  cu.vil    loose  rock  haul 

to  1000  ft 0.47          0  49  0  40          0  45         0  55          0  50          0.50         0  55          O.CO  0.50  0  40  0.55          0  48  0.50  0  35 

8000  cu.yd.  shell  rock  haul 

to  1000ft •     0  30          0.44  0    10          0  60          0.40         0.40          0.50          0.50          0.40          0  42  0  35          0.50         0  45          0.50          0  35 

12.000    cu.vd.     hard     rock 

haul  to  3(100  ft 0  771        0  99  0  90          0  S2  lOO          0  89  1.20         0.88  1.00  1.15  0.75  100  0  84  0  80          0  74 

Hard  rock  h.aul  300  to  1000 

ft  .  per  cu.yd O.Sl  1    10          0  90  0  85  100  0  95  1.30          0  95  100  120  OHO  1    10          0  87          0  80         0  78 

Hip-rap.  loose  haul  to  1000 

ft  .  per  cu.yd 0  75          0  65  100  1,50  125  150  1.00  1.10  2  00        1.00  1(KJ          0  80  125 

Kip-rap.  hand  placed  haul 

to  ICOO  ft 1 .  50  1   37  2  00  2  50  2  00          2  75  1   50  1 .  50  3  00        1   75  1   75          6  00  2  50 

20.000  cu.vd.   overhaul  on 

above  for  each  100  ft..  ..       0.01  0.02          0  02  0  OIJ       0.02         0.02          0  02          0.02          0.02  0.01  0  02  0  03  0  OH        0  02  0  02^ 

420  lin. ft.  tunnel,  complete  .33  00  49,50  42  (X)  35.00  35.00  40.00  46  00  40.00  .50.00  39.00  38.00  i55  00  39  90  45  00  38  00 
45  Un.ft.  tunnel  windows.  .  3C  00  52.25  45  00  35  00  35.00  33.00  46  00  40  00  40.00  45.00  37  00  .50.00  45  00  40.00  43  00 
Wrought   iron   and   spikes. 

per  lb 0.08          0  061        0  06          0  05          0.05         0.07  0  07  0.07  0.10         0  06          0  06  0  07  0  06          0  05          0  05 

Cast  iron,  per  lb 0  07          0  041        0   10         0.05          0.05          0.07          0  07  0.05         0.10          0.06  0  07          0  05         0.05          0  05 

44  M  b.m.  creosoted  limber 

and  plank 47.50       33  00       50  00       45.00       48.00       45.00       60  00       44.00       :50  00       49  00       44  00       50.00       58  00       45  00       47.00 

4-in.  tile  drains  in  place,  per 

Un.ft 0   15          0  09  0.20          0.20         0.06         0.10          0.20          0.12          0  40  0  20          0  25          0   15          0  20          0  25 

50  lin.ft.   12-in.  corrugated 

2  00  1.10  1  00  1.05  1   05  1.25  1.50  1.00  3  00  1   50  1.15  1   20  1   50          0.80  1   30 

2  .50  1.48  1.50  1.45  1.35  1.50  2. .50  1   45          3  50  2  .50  1.75  1.80  1   75  1   .50  1   70 

iron  pipe 3.00  1.95          2.25          2.00  2.75  2.00  3.00  2  00          4.00  2  80  2  25  2.50  2  25  2  50  2  20 

50    Un.ft.     12-in.     concrete 

pipe  in  place 1.50          0  75  1.40          0.75          0.65  1   .50  1  00          0.90          2  00  1   65  1   25          0  SO  1   00  1   00  1   50 

.50    lin.ft.     18-in.     concrete 

pipe  in  place 2.00  1.40  2   15  1   25  1.00  1   75  1   25  1.75  3  00  2  05  2  00  1    40  1   35  2  00  2  00 

.50    lin.ft.    24-in.     concrete 

pipe  in  place 2  50          2  40  2  25  1   95  1   60  2  25          2  ,50  2  25  4  00          2  70  2  50  2  .50  2  00  3  00  2  50 

6-in.  vitrified  tile  in  place. 

per  lin.ft 0  35         0  30         0  45         0  33          0  20          0.50          0  40          0.30          0  50        0  35  0.50  0  35  0  50          0  35 

8-in.  vitrified  tile  in  place, 

perlin.ft 0,50         0  42          0  60          0  41  0.25          0  75          0  60         0.50          0.75        0.50          0  60          0  45          0  80          0  45 

12-in.  vitrified  tile  in  place, 

perlin.ft 105         0  75          0  75         0  65         0  40  1    50  1.00          0  80  100        0  65         0  80          0  65  1    20  100 

18-in.  -i-itrified  tile  in  place, 

perUn.ft 1   .50  140  1   40  1    10          0.85  1   75  1   75  1   70  1   .50        1   25  I   40  1    25          2  00  1   .50 

24-in.  vitrified  tile  in  r  lace, 

perlin.ft 2  OO          2  25          2.10  175  175  2  25  2  50  2  20  2  00        2  00  2.50  2  00  3  00  2.50 

30   sq  vd.    rubble    masonry 

<dr)-).  1  to6  ft.  high.  2.25  1.90  2.50  1.50          3  00  5  00  2.50  4  00  3  00  4  00  140  2  75  165  7  00  2  00 

30   sq.vd.    rubble    masonry 

(dry).  6  to  12  ft.  high.  .  .        2.75          2.40         3  (!0          3  00  3.00          9.60  3  00  4  00          4  00  4  00  2  00  3  00  2.25        12.00  2  75 

20   sq.vd.    rubble   masonry 

(dry).  12to1Sft. high.  .        3.25          3.30          4.00          4  00          3  00        16.60          3  50  4  00  5  00          4  00  3  00  3.50  3.75       20.00          3.50 

20   sq.vd.    rubble    masonry 

(dr>-).  lSto24  ft.high.  .  .        3.75         3.75  5  00  5  50  3(H)       23  40  4  00  5  00  6  00  4  00          5  00  4  00  5  00       30  00         4  25 

Rubble    masonrv     (cement 

mortal),   per  cu.yd 10.00         4.25  5  00          6  00          8  00  S  00        10  00  7  00          9  00        S  00          6.00       20  00          5  50 

275  cu.yd.   concrete.  Class 

^■■A" 15.00       24  04        15  00       22  40        16.50        16  00       20  OO        19.80       20  00        12  00        14  00        18  50        14.50         9.00       26  00 

Concrete,    Class    "B,"    per 

„eu.yd 23.50        15.00       20  00        2100        19  80        18  00        18  00        14  00          8  00       25  00 

Concrete,    Class    "C,"    per 

eu.yd 22.50        12  00       15  00        -20  00        19  80        16  00 17  00        13  00  8  00       24  00 

480  cn-t   reinforcing  steel  in 

place 3  50  140          4  00         3.50          3.75          5  00          0  00         4  20  7  00          5  00  5  00  5  00  5  00          2  50  4  00 

•ISO  lin  ft   railing  on  viaduct        1..50  2  20  1   .50  100  1   40          2  OO          2.50  1   25  2  00          8  00  1   00  1    .50  1   00  2  00  1   75 

3  acres  light  clearing 90  00       4»00       40.00     100(10       40  00       .50  00      150.00     100.00     100  00       35  00     100  00       70.00       ,50  00       75  00       50  00 

60  .sq  rods  grubbing 2  00         0  83  1.00          2.00          2  00  1.50  1.50  1.50          3  00  100  150  1.50  100          5  00         2.00 

Extended  totals $40,.343    $.54,428    $47,463    $4.5.048    $45,077    $47,728    $57,252    $48,884    $54,083    $50,840    $42,722    $57,856    $46,473    $46,908    «5,927 
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Bids   received   nntil    May   4,    191S 


Bridge  Repairs 


Northampton,  Mass. 

Sealed  bids  for  reconstructing  two  piers  and  also  for  re- 
pairing the  superstructure  of  the  bridge  across  the  Connecti- 
cut River  between  Northampton  and  Hadley,  Mass.,  will  be 
received  by  the  Hampshire  County  Commissioners  at  their 
office,  Hampshire  County  Court  House,  Northampton,  Mass., 
until  twelve  o'clock  M.,  on  May  4,  1915,  and  at  that  time  and 
place  will  be  publicly  opened  and  read. 

No  bid  will  be  received  unless  accompanied  by  a  properly 
certified  check  for  five  hundred  ($500.00)  dollars,  payable  to 
the  order  of  "Treasurer  of  Hampshire  County."  Each  check 
will  be  returned  to  the  bidder  unless  forfeited,  as  hereinafter 
provided.  All  such  deposits,  except  that  of  the  successful 
bidders,  will  be  returned  to  the  persons  making  the  same 
within   ten  days  after  the   contract  is  awarded. 

The  contract  must  be  signed  and  the  bond  furnished  within 
six  days  (Sunday  excepted)  after  the  date  of  the  notification 
by  the  Commission  of  the  acceptance  of  the  proposal  and  the 
readiness  of  the  contract  for  signature,  and  in  case  of  the 
failure  of  the  bidder  after  such  notification  to  execute  the 
contract  and  furnish  the  bond  within  such  time,  the  proposal 
w^ill  be  considered  abandoned,  and  the  certified  check  accom- 
panying the  proposal  shall  be  forfeited  to  the  County. 

Plans  can  be  seen  at  the  office  of  the  Commission,  North- 
ampton, Mass.,  or  at  the  office  of  the  Engineers,  79  Milk  Street, 
Boston,  Mass. 

The  Commission  reserves  the  right  to  reject  any  and  all 
bids  and  reserves  the  right  to  award  the  contract  as  it  deems 
for  the  best  interest  of  Hampshire  County. 

FRANK  A.  BROOKS,  Chairman, 
FRANK   >I.    SIBLEY, 
CLARENCE   E,    HODGKINS, 

Hampshire     County     Commissioners 
J.   R.  WORCESTER  &  CO.,  Engineers, 

79  Milk  Street,  Boston,  Mass. 


Bids  received  until   Apr.  2«,  1915. 

Bituminous  Material 

Albany,   N.   Y. 

State  of  New  York — Office  of  the  State  Commission  of 
Highways,  Albany,  N.  Y. — Pursuant  to  provisions  of  Chapter 
30,  Laws  of  1909  as  amended  by  Chapter  646,  Laws  of  1911, 
and  Chapter  80,  Laws  of  1913,  sealed  proposals  will  be  re- 
ceived by  the  undersigned  at  the  office  of  the  State  Commis- 
sion of  Highways,  55'  Lancaster  Street,  Albany,  N.  Y.,  at  1 
o'clock  I'M.  on  Monday,  April  26,  1915,  for  furnishing  and 
delivering  bituminous  materials  "A"  and  "T"  in  the  different 
counties  comprising  Divisions  Nos.  1,  2,  3,  4,  5,  6,  7,  8  and  9. 
Tables  and  specifications  showing  the  approximate  quantities 
may  be  seen  and  obtained  at  the  office  of  the  Commission  in 
Albany,  N.  Y.  The  special  attention  of  bidders  is  called  to 
the  fact  that  separate  proposals  will  be  received  for  each 
Division  for  furnishing  and  delivering  bituminous  materials 
"A"  and  "T"  as  (le.-ilgnated  In  detail  by  divisions  on  tables 
prepared  for  that  purpose. 

Each  proposal  mu.'tt  be  accompanied  by  a  draft  or  certified 
check  Issued  by  a  National  or  State  bank  in  good  cr'idit 
within  the  State  and  payable  at  sight  to  the  order  of  the 
State  Commission  of  Highways,  for  an  amount  equal  to  at 
least  5  per  centum  of  the  amount  of  the  proposal  which  such 
draft  or  check  accompanies.  This  draft  or  check  will  be  held 
by  the  Commission  until  the  contract  Is  executed  and  the 
bond  Is  filed. 

The  successful  bidder  on  each  proposal  will  bo  re(|ulred 
to  give  a  bond  for  50  pvr  centum  of  the  amount  of  the  con- 
tract, sufh  bond  to  bo  executed  by  ii  Surely  Company  to  be 
approved  by  the  Commlanlon.  The  bond  Is  for  the  purpose 
of  Insuring  the  delivery  of  the  bituminous  material  us  called 
for  by  the  Commission. 

The  right  Is  reserved  to  reject  nny  or  all  bids. 

KDWIN    DUFFKY,    Commissioner. 

I.   J.   MORUI.S,   Socrotury 


Bids   received   nntil   Apr.   20,   1915. 

Trenton-Allentown  Turnpike 

County  of  Mercer,  State  of  New  Jersey. 

Sealed  proposals  will  be  received  by  the  Board  of  Chosen 
Freeholders  of  the  County  of  Mercer,  at  their  place  of  meet- 
ing in  the  Court  House,  in  the  City  of  Trenton,  County  of 
Mercer,  N.  J..  Tuesday,  April  20,  1915,  at  2:30  P.M.,  and  then 
opened: 

For  furnishing  all  material,  tools,  machinery  and  labor 
necessary  for  the  efficient  and  proper  rolling,  spreading  and 
laying  of  a  bituminous  concrete  surface,  and  all  other  w^ork 
incidental  thereto,  on  a  certain  macadam  highway  in  Mercer 
County;  known  as  the  Trenton-Allentown  Turnpike,  begin- 
ning at  or  near  Bromley  Inn   and  extending  to  Mercerville. 

As  a  guarantee  of  good  faith  and  to  secure  the  County  of 
Mercer  from  any  loss  by  failure  to  comply  with  the  terms  of 
said  bid,  all  bidders  sliall  accompany  their  bid  with  a  certified 
check  for  ?1000,  payable  to  the  order  of  Joseph  H.  Black, 
County  Collector,  or  a  like  amount  in  cash.  Upon  the  failure 
by  the  contractor  to  enter  into  an  agreement  in  writing  to 
perform  the  work  according  to  the  specifications,  said  certi- 
fied check  or  cash  shall  be  forfeited  and  considered  as  liqui- 
dated damages. 

All  bids  containing  proposals  must  be  enclosed  in  sealed 
envelopes  addressed  to  the  Board  of  Chosen  Freeholders  of 
the  County  of  Mercer,  N.  J.,  and  '.jearing  on  the  outside  the 
name  and  address  of  the  bidder. 

No  proposal  will  be  received  or  opened  until  these  condi- 
tions are  complied  with   on   the   part   of  the  bidder. 

The  check  or  cash  of  the  successful  bidder  will  be  held 
until  the  contract  is  executed  together  with  a  bond  approved 
by  the  Board  of  Chosen  Freeholders  or  its  committee  in  an 
amount  not  to  exceed  the  full  amount  of  the  bid,  conditioned 
for  the  faithful  performance  of  the  contract  in  accordance 
with   the  specifications. 

Specifications  are  on  file  at  ".he  office  of  Theodore  Toblsh, 
County  Engineer,  Court  House,  Trenton,  New  Jersey,  and  may 
be  there   examined. 

The  form  of  proposal  on  file  with  said  Engineer  must  be 
the   form   used   in   making  bids. 

The  right  is  reserved  to  reject  any  or  all  bids  or  to  waive 
any  defect  or  informality  in  any  bid  should  it  be  to  the  in- 
terest  of   the   county  to  do   so. 

JOHN  J.  POWER,  Director. 


Bids  received  until  May  i,  1915. 

Sewers  and  Water-Works 

Laurel,  Md. 

SEALED  PROPOSALS,  addressed  to  George  W.  Waters, 
Jr.,  Mayor,  Laurel,  Md.,  and  marked  "Sewer  and  Water  Bids," 
win  be  received  until  two  P.M.,  May  1st,  1915,  for  furnishing 
materials  and  constructing  a  complete  system  of  sanitary 
sewers,  extensions  to  water  mains  and  other  water-worka 
improvements,   comprising   the   following: 

Approximately    eight    and    seven-tenths    miles    of    Sewers, 
8-inch   to  15-inch  in  diameter. 

Approximately     three     and     one-quarter     miles     of     Water 
Mains,  2-lnch   to  8-lnch  In  diameter. 

Sewage    Disposal    Plant. 

Compressed    .\ir   Sewai^e    Ejectors. 

Rapid     Sand     Filter     riant     for    Water-works,     comprising 
Building  and  K<iulpiiient. 

Motor    Driven    Pumping    Machinery. 

Bids  will  be  received  for  the  entire  work  or  for  any  por- 
tion thereof. 

Plans  and  specifications  may  be  seen  at  the  Collector's 
office.  Laurel,  Md.,  or  at  the  office  of  Harry  Stevens.  Consult- 
ing Engineer,  Union  Trust  Building,  Washington,  D.  C,  or 
may  bo  obtained  from  the  Engineer  for  Five  (tS.OO)  Dollars 
per  set. 

night  Is  reserved  to  reject  any  or  all  bids  or  to  accept 
ony  bid  for  the  whole  or  any  portion  of  the  work. 

For  the  Infonnntlon  of  prospective  bidders,  the  Town  has 
the  necessary  funds  for  tho  above  work  deposited  In  the 
bank. 

(IlOOltC.E  W.   WATERS,  JR.,  Mayor. 

HAUUY    STEVENS,    Englnoor. 


April  '2'i,  l!)|r. 
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\rw  V«rk — Kili>  K  U  -Aocordlntt  to  pross  roport.s  this 
conii):iiiy  is  .Mi-ttlinn  all  illsputrs  with  cltloM  that  linvo  been 
holilinw:  ui)  Its  iilaii.s  for  ooiiiplctlnj;  the  flnnl  49  mlle.s  of 
doiiblf-trni'klnn  ln'twpcii  Now  York  and  ChlouKO,  111.  Thin 
work  Is  diviilod  Into  Ihrco  Moctlons:  ;!:>  miles  from  Grllllth 
to  I.aniox,  Ind.;  i\ino  miles  from  Waterloo  to  Sternberg,  N.  Y., 
and  live  miles  from  AlU'nany  to  ("arrollton,  N.  Y.  R.  C. 
Falconer,  Now   York.   N.    Y..   is  Supt.   Const. 

Went  VIrKinIn — The  I-ouisvlllo  &  Nashville  R.R. — This  com- 
pany is  proparint;  to  oonstriut  L'.'l  niihs  of  railway  from 
JloUoberts,  the  present  terminus,  to  101k  Horn,  thus  connecting 
the  two  K'eatest  ooal  Holds  In  eastern  Kentucky.  W.  H. 
Courtenay.   I..ousviIle.   Ky..   is  Ch.    Knur. 

North  Cnrulinn — Rids  will  ana  in  be  received  by  the  County 
Commissioners  for  the  construction  of  the  proposed  railway 
to  connect  Shelby  and  Casar,  N.  C,  about  21  miles.  Noted 
Mar.  :'.'■). 

+\orth  Clkroltna — Carolina  &  Northwestern  R.R. — This 
company  has  awarded  the  contract  for  sradlnp  and  Improving 
Its  lines  in  the  vicinity  of  Newton,  N.  C,  to  J.  W.  POLK, 
Newton.     Noted  Apr.   1. 

South  Cnrolinn — Furman  &  Yemassee  R.R. — This  company 
has  been  Incorporated  to  construct  a  railroad  from  Furman 
to  Yemassee,  S.  C,  about  20  miles.  J.  H.  Adams,  W.  O.  Ellla 
and  H.  Weindal  are   interested. 

Georirin — Shearwood  Ry. — Plans  are  being  considered  by 
this  company  for  the  construction  of  .a  4'2-mlle  extension  to 
Its  line  from  Brooklet,  Ga.  J.  S.  Baxter,  Garnett,  S.  C.,  is 
Ch.  Engr. 

Kentucky — Illinois  Central  R.R. — Plans  are  being-  prepared 
by  this  company  for  the  construction  of  a  new  line  from 
Dawsonsprings  to  Providence,  Ky.  A.  S.  Baldwin,  Chicago, 
111.,  is  Ch.  Engr. 

+Ohio — Chesapeake  &-  Ohio  Ry.  Co.  of  Indiana — This  com- 
pany has  awarded  contracts  for  the  construction  of  a  28-mile 
railway  from  Portsmouth  to  Waverly,  Ohio,  as  follows:  W. 
W.  BOXLEY,  Roanoke.  Va..  for  constructing  roadbed  leading 
to  the  Kentucky  abutment  at  Siloam,  Ky. ;  RINEHART  & 
DENNIS  CO.,  Charlottesville,  Va.,  for  constructing,  the  first 
714  miles  from  Sciotoville  to  a  point  near  Harrisonville; 
WINSTON  &  CO.,  Richmond,  Va.,  for  constructing  the  next 
eight  miles  to  a  point  known  as  the  Summit  cut;  ROBERT 
GRACE  CONTR.VCTING  CO.,  Pittsburgh,  Penn.,  for  construct- 
ing line  from   Summit  cut  to  Waverly. 

Montana — Chicago,  Milwaukee  &  St.  Paul  Ry. — .Announce- 
ment has  been  made  that  this  company  will  soon  start  work 
on  the  regraveling  of  its  entire  roadbed  from  Deer  Lodge  to 
Haugan,  Mont.  C.  F.  Loweth,  Chicago,  111.,  is  Ch.  Engr. 

ArkanRaH — Montant  Ry. — This  company  was  recently  in- 
corporated to  construct  a  three-mile  narrow  gage  railway 
from  Montana,  Ark.,  to  the  mines  of  the  Johnson  &  King 
Mining  Co.      E.   H.  Johnson   is   interested. 

+'\VaHhinKrton — Chicago,  Milwaukee  &  St.  Paul  Ry. — This 
company  has  awarded  to  TWOHY  BROS.,  Spokane,  the  con- 
tract for  the  construction  of  the  12  miles  of  new  branch 
railway,  ■which  will  tap  the  great  Nooksack  River  timber 
belt,  northeast  of  Bellingham.  The  line  will  be  built  from 
Goshen  to  %\'elcome,  about  12  miles,  and  is  estimated  to  cost 
about  $400,000. 

AVaHhinf^on — The  Harvey  Mill  Co.,  Vancouver,  "Wash.,  has 
executed  a  mortgage  to  the  Lumbermen's  Trust  Co.,  Portland, 
the  proceeds  to  be  used  in  the  construction  of  a  log  railroad 
along  Lewis  River,  where  the  company  is  acquiring  large 
timber  holdings. 

Paciflc  Ry. — It  is  reported  that  this  company  plans  the 
construction  of  a  line  to  connect  its  tracks  in  Sumas,  Wash., 
■with  the  British  Columbia  Electric  Ry.,  just  across  the  border 
between  the  United  States  and  British  Columbia.  It  is  stated 
the  work  of  construction  will  begin  early  in  May.  W.  L. 
Darling,  St.  Paul,  Minn.,  is  Ch.  Engr. 

Oreiron — California  &  Oregon  Coast  R.R. — Twohy  Bros., 
Spokane.  Wash.,  railroad  contractor,  has  arranged  to  finance 
and  build  a  railroad  from  Wilderville,  Ore.,  to  Crescent  City, 
Calif.,  aboiit   SI   miles.      The   estimated   cost   is   $.5,000,000. 

AlaMka — The  route  of  the  Alaska  railroad  to  be  built  by 
the  Government  has  been  selected.  The  line  will  extend  from 
Seward,  on  Resurrection  Bay,  to  Fairbanks,  about  471  miles. 
This  will  include  the  Alaska  Northern  road,  already  built, 
which  will  be  bought  by  the  Government.  A  branch  line  will 
be  built  from  Matanuska  Junction  into  the  coal  fields,  about  38 
miles.  The  estimated  cost  of  the  line,  including  the  branch, 
is   326,800,000.      The    work   will    be    in    charge    of   the    Alaskan 


I'.nglneerlng  CommlHHion.  Work  will  be  Htnrted  at  once  and 
about  40  mlloH  of  road  will  be  completed  IhlB  year.  Noted 
June    IS,    IU14 

Alliprtn — <'entral  r'anada  Ry. — The  Alberta  T^eglHlature  haM 
udopli'cl  a  roHiilutlon  pr<)vl<lliig  for  a  Kovernmenl  loan,  not 
exceeding  $2,000,000,  to  thiH  company,  for  the  conHtrucllon  of 
the  M<-Lellan-I'e:ici)  Itlver  CrOHHlng  line.  Thin  will  InHUre 
the  Immediate  coiiHtructlon  of  the  lino  us  the  loan  will  be 
floated    HH    soon    as    posHlble. 

Albrrtn — Edmonton,  Dunvegan  &  British  Columbia  Ry. — 
The  Alberta  LeglHliiture  has  adopted  a  resolution  to  guar.iiitee 
the  branch  line  of  this  road  from  a  point  on  the  main  line 
south  to  Grande  Prairie,  a  distance  not  exceeding  60  miles, 
at  $20,000  per  mile. 

KI.Ii^CTItlC  KAirWAYS 

llrlHtol.  Conn. — The  Bristol  &  Plalnvllle  Tramway  Co.  Is 
prep.'iring  plana  for  thi;  extension  of  Its  lines  In  Bristol.  C.  E. 
CocKlngB,   Bristol,   Is  Mgr. 

Alhnny,  N.  1'. — The  United  Traction  Co.  contemplates  the 
construction  of  a  loop  at  tJrand  .St.,  Hamilton  St.,  Trinity  PI. 
and  Madison  Ave.  and  to  exl<;nd  Its  Arbor  Hill  line.  James  P. 
Hamilton,  Albany,   is  Gen.  Mgr. 

.AmMtrnlnni,  \.  Y. — The  Fonda,  Johnstown  &  Gloversvllle 
R.R.  pl.-ins  to  Improve  its  lines  in  Ft.  Johnson  and  Amsterdam. 
W.  H.  Collins,  Gloversvllle,   is  Gen.  Mgr. 

BulTalo,  N.  Y. — The  International  Ry.  Co.  has  received  an 
extension  of  time  on  Its  franchise  to  construct  tracks  in  East 
Delavan  and  West  Delavan  Ave.  J.  C.  Sheldon,  Buffalo,  is  Pur. 
Agt. 

JcrMey  City,  X.  J. — The  bill,  providing  for  a  municiDal 
railway  in  Jersey  City  in  the  downtown  section  to  develop 
manufacturing,  passed  the  State  Assembly,  Apr.  13.  Noted 
Apr.    1. 

EaHton,  Penn. — The  Northampton.  Easton  &  Washington 
Traction  Co.  has  asked  permission  of  City  Council  to  lay  a  new 
switch  and  reconstruct  its  track  with  new  and  heavier  rails 
on  North  Fourth  St.  between  Church  and  Northampton  St.  W. 
O.   Hay,   Easton,   is  Gen.   Mgr.   and   Pur.   Agt. 

Erie,  Penn. — The  City  Council  has  granted  a  franchise  to 
the  Buffalo  &  Lake  Erie  Traction  Co.  to  double-track  Its  line 
on  East  Sixth  St.  and  to  construct  a  new  line  on  W'est  17th 
St.     A.   R.   Myers.    Erie,    is   Gen.   Mgr. 

Erie,  Penn. — The  Erie  &  Southwestern  Ry.  Co.  was  recently 
organized  to  construct  an  electric  railway  to  connect  Erie, 
Sterretania,  Platea,  Cranesville,  Albion,  .Springboro,  Conneaut- 
ville  and  Exposition  Park  to  Conneaut  Lake,  about  40  miles. 
Surveys  for  the  line  have  been  made.  H.  C.  Allen,  Erie,  is  in- 
terested. 

McConnellflbnrf!;,  Penn. — Bids  are  now  being  received  for 
the  construction  of  the  line  between  McConnellsburg  and  Fort 
London  by  the  McConnellsburg  and  Fort  London  Ry.  Co.  A. 
Spotwood   Dandridge   is   Engr. 

'WaHhIngton.  D.  C. — The  Capital  Traction  Co.  plans  to  con- 
struct an  extension  from  17th  and  U  St.  N.  W.  south  on  17th 
St.  to  I  St.;  thence  to  13th  St.;  thence  to  H  St.,  and  thence  to 
Seventh  St.  It  also  proposes  short  links  of  track  on  15th  St. 
and  on  18th  St.  and  a  loop  at  the  intersection  of  Seventh  St.. 
Louisiana  Ave.  and  C  St.  N.  W.  J.  H.  Hanna,  Washington,  is 
Ch.    Engr. 

AVilmington,  Del. — The  Wilmington  &  Philadelphia  Trac- 
tion Co.  has  applied  to  the  City  Council  for  an  extension  of 
time  on  its  franchise  to  construct  the  proposed  Washington 
.St.  and  Boulevard  extension  in  Wilmington.  R.  W.  Crook, 
Wilmington,   is  Gen.   Mgr.   and   Pur.   Agt. 

Hodgenvllle,  Ky. — The  citizens  of  Green  and  La  Rue  Coun- 
ties contemplate  the  construction  of  an  electric  railway  to 
connect  Greensburg  and  Hodgenville.  A.  H.  Benningfield. 
Taylorsville,  is  interested. 

Chardon.  Ohio — The  Chardon,  Jefferson  &  Meadville  Inter- 
urban  Ry.  Co.  plans  to  construct  an  electric  railway  to  con- 
nect Chardon.  Hampton.  Rock  Creek  and  Jefferson,  a  distance 
of  about  30  miles.      F.  A.  Pease,  Cleveland,  is  Engr. 

Cleveland,  Ohio — The  Cleveland  Ry.  Co.  contemplates  the 
extension  of  its  Madison  Ave.  line  from  117th  St.  to  Rocky 
River.     George  L.   Radcliffe,  Cleveland,  is  Gen.  Mgr. 

Crystal,  Mich. — The  City  Council  has  granted  a  franchise 
to  the  Muskegon-Saginaw  Electric  Co.  to  construct  an  elec- 
tric railway  through  Crystal.  This  is  part  of  a  plan  to  build 
an  electric  line  to  connect  Muskegon,  Casnovia,  Crystal, 
Egelston,   Moorland   and   Saginaw. 

Detroit,  MIeh. — The  Detroit.  Lansing  &  Grand  Rapids  Ry. 
Co.  has  completed  surveys  and  will  soon  start  work  on  the 
construction  of  an  electric  railway  from  Detroit  to  Lansing. 
Henry  M.  M.  Wallace  is  Pres. 

MadiHon,  AVIs. — The  Janesville  &  Madison  Traction  Co. 
contemplates  the  construction  of  about  one  mile  of  new  track 
in  Madison.  G.  Pickhardt,  409  Washington  Bldg.,  Madison,  is 
Pres. 

■Whitewater,  'Win. — The  Badger  Ry.  &  Light  Co.  is  making 
surveys  for  the  construction  of  an  electric  railway  from 
Whitew.atcr  to  Lake  Geneva  with  a  branch  to  Ft.  Atkinson 
and  Jefferson.  H.  B.  Kamschulte,  Milwaukee,  is  Pres.  and 
Gen.  Mgr. 

Little  Fallf),  Minn. — The  Minneapolis  &  Central  Minnesota 
Ry.  Co.  contemplates  the  construction  of  an  electric  railway 
from  Little  Falls  to  Pierz.     B.  H.  Bradley  is  Ch.  Engr. 
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AVichiln,  Kan. — The  Arkansas  Vallev  Interurban  Rv.  Co. 
has  applied  to  the  City  Council  for  a  franchise  to  construct  an 
electric  railway  from  21st  St.  west  to  .Mascot  and  north  to 
the  city  limits.  Charles  D.  Bell,  Wichita,  is  Tur.  Agt.  and  Ch. 
Engr. 

Hot  SprinsH.  .\rk. — The  Mountain  Valley  Water  Co.  has 
completed  surveys  for  the  construction  of  the  proposed  elec- 
tric railway   from  Hot  Springs   to   Mountain   Valley. 

Dallas,  Tex. — The  Dallas  Northwestern  Traction  Co.  and 
the  Dallas  Southwestern  Traction  Co.,  which  are  affiliated 
concerns,  have  petitioned  the  City  Commission  to  grant  an 
extension  of  their  respective  franchises  for  a  period  of  si.x 
months.  The  two  companies  propose  to  construct  interurban 
lines  out  of  Dallas  to  Denton  on  the  north  and  Glen  Rose  on 
the  south. 

Galveston,  Tex. — The  City  Council  has  granted  a  franchise 
to  the  Galveston.  Houston  &  Henderson  R.R.  Co.  to  extend  its 
line  on  Church  St.  J.  H.  Hill,  Galveston,  is  Vice-Pres.  and 
Gen.  Mgr. 

Oklahoma,  Okla. — John  R.  Rose,  who  is  interested  In 
the  Oklahoma  Interstate  Ry.  Co.,  plans  to  extend  the  inter- 
urban line  from  Miami  to  Afton  via  Vinita  to  Centralia. 

LIGHT,  HEAT  AND  POWER 

Salem,  MasH. — It  is  reported  that  work  will  soon  be  begun 
on  enlarging  and  improving  the  plant  of  the  Salem  Electric 
Lighting  Co.  at  an  estimated  cost  of'  $2,tO.0OO.  The  work 
includes  an  addition  to  the  power  station,  and  the  installation 
of  a  6250-kw.  generator,  four  T.SO-hp.  Bigelow-Hornsby  water- 
tube  boilers,  furnaces  and  stokers.  The  wire.*;  in  the  business 
district  will  also  be  placed  underground.     Noted  Jan.   14. 

+Mlnetto,  N.  Y. — The  Columbia  Power  Co.  has  awarded  the 
contract  for  the  construction  of  its  power  plant  in  Minetto 
to  the  WITHERSPOOX  &  ENGLAR  CO..  Chicago.  111.  The 
plant  will  be  located  north  of  the  bulkheads  of  the  new  dam, 
and  will  have  an  output  of  12,000  hp. 

+Xew  York,  X.  Y. — (Borough  of  Manhattan) — Bids  were 
received  Apr.  7  by  the  Board  of  Trustees,  Bellevue  and  Allied 
Hospitals,  for  gas  and  electric-light  fixtures  in  the  main  build- 
ing and  ward  wing  extension  to  the  Harlem  Hospital  from: 
J.  M.  Knopp,  $7700;  Carbondale  Machine  Co.,  $!Jl65;  SHIPLEY 
CONSTRUCTION  &  SUPPLY  CO.,  Columbia  St.,  Brooklyn, 
$7250    (awarded   contract). 

Perth  Amboy,  X.  J. —  (Official) — Bids  will  be  received  until 
8:30  p.m.,  Apr.  26,  by  the  Board  of  Aldermen  for  the  construc- 
tion of  a  municipal  electric-light  plant.  The  work  includes 
construction  of  a  power  station  building,  traveling  crane,  oil 
engines,  generators,  switchboards,  transformers,  pumps,  heat- 
ing apparatus,  wiring  and  electric  lights  in  the  building,  and 
outside  distributing  system,  overhead  and  underground  con- 
struction. Runyon  &  Carey,  Hi',  Broad  St.,  Newark,  is  Engr.- 
in-Charge.  Wilbur  La  Roe  is  City  Clk.  Noted  Nov.  19,  Jan. 
21  and  Mar.  25. 

New  Brighton,  Penn. — The  Borough  Council  is  considering 
the  establishment  of  a  municipal,  electric-lipht  plant.  A 
special  committee  has  been  appointed  to  ascertain  the  approxi- 
mate  cost   of  a   plant. 

Philadelphia,  Penn. — George  S.  Idell,  Arch.,  34  South  16th 
St.,  Philadelphia,  has  plans  and  specifications  on  file  for  the 
installation  of  a  power  plant  at  the  Pennsylvania  Village  for 
Feeble-Minded  Women,  t'nion  County.  Bids  for  the  work  are 
now  being  received  by  the  Board  of  Managers  of  the  institu- 
tion. 

+ReadinK,  Penn. — Joseph  Bancroft  &  Sons  Co.,  manufac- 
turer of  cotton  goods,  has  awarded  the  contract  for  the  con- 
struction of  a  one-story,  26x42-ft.  brick  boiler  house  to  L.  H. 
FOCHT  &  SON,  Reading.      It  will  cost  about  .^5000. 

'Wampum,  Penn. — It  is  reported  that  the  Pennsylvania 
Power  Co.,  Ellwood  City,  Penn.,  is  considering  the  purchase 
of  the  municipal  electric-light  plant  at  Wampum.  The  former 
company  has  always  supplied  energy  to  operate  the  Wampum 
plant.     M.  V.  Knapp  is  Gen.  Mgr.  and  Cont.  Agt. 

WiiyneKvllIe,  \'.  C — An  election  will  be  held  May  4,  at  which 
the  citizens  will  vote  on  the  question  of  issuing  $25,000  in 
bonds  for  the  purpose  of  establishing  a  municipal  electric- 
light  plant. 

Oxford,  Ohio — The  Trustees  of  Miami  University,  Oxford, 
plan  to  double  the  capacity  of  the  power  plant,  .\dditional 
boilers  and  engines  will  be  require<l.  Walter  G.  Franz,  Union 
Trust  BIdg.,  Cincinnati,   is  Consult.   Engr. 

Cincinnati,  Ohio — P.  A  Henry,  713  Sycamore  St.,  has  com- 
missioned Zettel  «Sr  Rapp,  Arch.,  607  Johnston  Bldg.,  to  prepare 
plans  for  a  six-story,  reinforced-concrete  power  building  at 
the  southwest  corner  of  Eighth  St.  and  Broadway.  The  esti- 
mated   cost    is    $125,000. 

Clare,  MIrh. — At  .a  recent  election,  the  question  of  Issuing 
$34,000  In  bonds  for  the  purpose  of  building  a  municipal  elec- 
trlc-light  plant  was  defeated. 

Centervlllr,  Iowa — Press  reports  state  that  the  Centervllle 
Light  &  Traction  Co.  Is  preparing  to  build  a  transmission 
line  to  (Cincinnati,  a  distance  of  nine  miles.  It  will  furnish 
power  for  mines  along  the  route,  iind  for  residences  and 
street-lighting  In  the  village  of  Cincinnati.  Harry  T..ong- 
nnecker,  Centervllle,  Is  Supt.  of  the  Centervllle  Light  & 
Traction  Co. 

lown  Fnllia,  Iowa — .V  compiiny  has  been  formed  In  Iowa 
Palls,  with  a  capital  stock  of  $200,000,  for  the  purpose  of 
InHtaillng  and  operating  a  new  heating  and  lighting  system. 
John    A.    Reed,    Cedar    Itnpids,    Is    Interested. 

Orchard,  Iowa — Press  reports  state  that  a  company  has 
secured  options  on  sites  along  the  Cedar  River  to  be  used 
for  the  construction  of  a  hydro-electric-  plant  at  Orchard. 
The  company  plans  to  iiltlmnlely  furnish  power  tliroughout 
several  counties  In  northern   Iowa  and  southern  Minnesota. 

Broken  Bow,  ^eb.--At  the  election  held  Apr.  !t,  the  cltlzena 
voted  In  fiivor  of  Usiiltig  $10,000  In  bonds  to  lie  used  for  the 
Installation  of  mi  elei't rlc-llghtlng  system.      .Voti'd   Apr.   I. 

Nrlaon,  Krb.  Hlds  will  be  received  iiiilll  noon,  Apr.  30, 
by  W.  A.  Mcllenry,  City  Clk.,  for  furnishing  all  materials  for 
iin  electric  distribution  syBtom,  and  for  labor  to  complete 
the   Bystein 


Gillette,  Wjo. — Plans  have  been  prepared  by  Royal  D. 
Salisbury,  Newcastle,  Wyo.,  for  the  construction  of  an  electric- 
light  plant  in  Gillette. 

St.  Louis,  Mo. — It  is  reported  that  the  question  of  establish- 
ing a  municipal  electric-light  plant  for  this  city  is  being 
agitated.     James  A.   Hooke  is  Dir.  of  Pub.  Utilities. 

Prairie  Grove,  -Vrk. — The  Prairie  Grove  Electric  Co.  has 
been  organized  with  a  capital  stock  of  $6000  for  the  purpose 
of  equipping  and  operating  an  electric-light  plant. 

.Aransas  Pass,  Tex. — The  City  Council  is  reported  to  be 
considering  the  improvement  of  the  municipal  electric-light 
plant  and  water-works  system  at  an  estimated  cost  of  $35,000. 

McKinney,  Tex. — It  is  reported  that  the  city  will  purchase, 
some  time  this  year  for  the  municipal  electric-light  plant,  a 
200-kw.,  two-phase.  60-cycle,  2300-volt  generating  unit,  directly 
connected.     W.  E.  JlcKinnon  is  Supt.  of  the  plant. 

Plainview,  Tex. — -It  is  reported  that  the  Malone  Light  & 
Ice  Co.,  Plainview,  has  recently  purchased  the  properties  of 
the  Lockney  Electric  Light  Co.,  Lockney,  and  the  Lubbock 
Light  &  Ice  Co.,  Lubbock.  Both  plants  will  be  enlarged  and 
improved.  Charles  A.  Malone,  Plainview,  is  Secy,  and  Mgr. 
of  the  Malone  Light  &  Ice  Co. 

^Vaco,  Tex. — It  is  reported  that  the  Texas  Power  &  Light 
Co.,  Dallas,  will  construct  a  transmission  line  from  its  central 
station  at  Waco  to  connect  Taylor,  Thrall,  Rockdale  and 
Cameron.     F.  R.  Slater,  Dallas,  is  Gen.  Supt. 

+  Seattle.  A\ash. — The  Gas  Service  Corporation  of  America 
has  awarded  the  contract  for  the  construction  of  two  gas 
plants,  one  at  Montesano,  and  the  other  at  Bremerton,  to  the 
BURNETT  CONSTRUCTION  CO.,  at  $150,000  for  the  two. 
Noted   Feb.   25   under  Montesano,  Wash. 

Bakersfield,  Calif. — The  Lakeview  Oil  Co.  No.  1  will  pur- 
chase an  electric  generating  plant,  five  70-hp.  boilers,  lathes 
and  other  equipment  for  a  power  house  and  machine  shops  it 
plans  to  install.     W.  J.  Burnhart  is  Supt. 

Merced  Falls,  Calif. — It  is  reported  that  the  San  Joaquin 
Light  &  Power  Co.,  Fresno,  will  install  a  new  unit  at  Merced 
Falls  to  cost  about  $75,000.  The  voltage  of  the  transmission 
line  from  Merced  Falls  to  Merced  will  be  increased  from  30,000 
to  60,000  volts.  A.  G.  Wishon,  Fresno,  is  Gen.  Mgr.  of  the 
San   Joaquin   Light   &   Power   Co. 

Blenheim,  Ont. — The  Town  Council  plans  the  installation 
of  a  new  hydro-electric  system  for  lighting  and  other  pur- 
poses. The  estimated  cost  is  $40,000.  It  is  reported  that 
construction  work  will  be  begun  soon.  W.  R.  Fellows  is 
Mayor. 

Dutton,  Ont.- — The  Hydro-Electric  Commission  will  start 
work  at  once  on  the  installation  of  an  electric-lighting  system. 
The  Commission  will  purchase  all  material.  The  estimated 
cost  is  $10,000.     Noted  Feb.   IS. 

Rodney,  Ont. — It   is   reported   that   the  Town   Council  plans 

the    installation    of    a    hydro-electric    plant    to    furnish  light 

and  power  to  the  town.     The  estimated  cost  is  $25,000.  B.  B. 
Graham  is  Reeve. 

Kamloops,  B.  C. — The  Municipal  Council  is  having  plans 
prepared  by  DuCane,  Dutcher  &  Co.,  470  Granville  St.,  Van- 
couver, for  extensions  to  the  electric-lighting  system  at  an 
estimated  cost  of  $50,000.     J.  J.  Garment  is  Clk.     Noted  Jan.  7. 

BRIDGES 

Sprin^fleld,  Mass.— It  is  reported  that  the  City  of  Spring- 
field has  petitioned  the  State  Legislature  for  authority  to  build 
a  bridge  across  the  Connecticut  River  to  West  Springfield. 
F.   H.   Clark   is  City   Engr. 

+\Ve»t  Groton,  Mass. —  (Official) — The  Towns  of  Shirley 
and  Groton  have  awarded  the  contract  for  the  construction 
of  a  bridge  over  the  Squannacook  River  at  West  Groton  to 
the  BEAVER  CONTRACTING  &  ENGINEERING  CORPORA- 
TION, 113  State  St.,  Boston.  Burtis  S.  Brown,  8S  Broad  St., 
Boston,  is  Engr.     Noted  Mar.   11. 

Providence,  R.  I. — It  is  reported  that  the  Department  of 
Public  Works  is  considering  the  construction  of  a  bridge  over 
the  Providence  River  at  Market  Sq.  between  Washington 
Row  and  Canal  St.  The  estimated  cost  is  $76,360.  O.  F. 
Clapp   is  City   Engr. 

Hartford,  Conn. — It  is  reported  that  the  City  Council  plans 
to  build  a  new  bridge  over  the  I'ark  River  at  the  foot  of 
Trumbull  St.  The  estimated  cost  is  $9500.  Roscoe  N.  Clark 
is  City  Kngr. 

^Coblesklll,  N.  Y. —  (Official) — Bids  will  be  received  until  1 
p.m.,  May  3,  by  Lorenzo  J.  Gordon,  Supt.  of  Highways  of  the 
Town  of  CobleskiU.  for  the  construction  of  a  bridge  over 
Cobleskill  Creek.     Ogden  Eldredge  is  Town  Clk. 

I,ancnMter,  N.  Y. — Bids  will  be  received  until  2  p.m..  May  3, 
by  F.  H.  Maute,  Town  Clk.,  for  the  construction  of  a  rein- 
forced-concrete  arch  over  (iayuga  Creek.  George  C.  DIehl, 
575   Elllcott   S(i.,   Buffalo,   is   Engr. 

BloominKdale,  IV.  J. — The  Boards  of  Chosen  Freeholders  of 
Morris  County,  Morrlstown.  and  Passaic  Countv,  Paterson, 
Iilan  to  build  a  new  bridge  over  the  Pequannock  River  be- 
tween liloonilngdale  and  P.utler.  It  will  be  of  concrete,  42  ft. 
wide  with  a  3()-ft.  roadway. 

-A+Camden,  N.  J. —  (Official) — Rids  were  received  Apr.  12 
by  the  Hoard  of  Chosen  Freeholders  of  Camden  County  for 
the  construction  of  two  reinforced-concrete  bridges  on  Kings 
Highway.  (A)  Cooper  River  Mrldge,  (B)  North  Branch  Cooper 
Ulver  liridge.  The  bids  follow:  REESE,  TAYLOR  &  CO.,  INC., 
Treiil4in.  (W  $ll,'.i,s!i.  (I!)  $741S  (awarded  contract);  C.  A. 
HKN.NKSSKV.  liurllnKtoii.  (A)  $7S2G  (awarded  contract);  H. 
Denburger,  <.\)  $1I.2S4,  (I!)  $11,4!15;  Ferro-Concrote  Co.,  (A) 
$!)«74,  (It)  $7777;  W.  II.  Johnson.  Jr.,  (A)  $11,895.  (1!)  $8797: 
C.  T.  Kastbuin  Co..  (A)  $10,750,  (B)  $7900;  Bridgeton  Con- 
struction Co.,  (A)  $11,211.  (H)  $S293;  Whltnker  &  DIehl,  (.\) 
$9671,  (It)  $7516;  Sparks  .<i  Evans,  (A)  $9495,  (B)  $7S45;  J.  IS. 
Ilroniienian,  (A)  $10,734,  (ID  $7898;  Pugh.  Hubbard  Co..  (A) 
$9947,  (ID  $8111;  Kellev-McFoelev  Co.  lA)  $10,650,  (H)  $8483. 
Noted  Mar.   18. 
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rwlllnur»o»il,  %.  .1.  Tho  lloanl  of  ('hoNrii  r'n't-holilci  n  >it 
('ainili'ii  f.niiitv,  (■.utiilfii.  In  iiiioitvcl  tii  ln<  i-oiiHliU'rliiK  tl>" 
>'>>mn(i  iK'tlKii  lira  IhIiIki'  to  i-oiiiiim-|  Swnn  Ave..  (.'olUnKHWuoil, 
with    Kliii    Avi'..    WooiHyn.    I'lMin. 

AKIianlirth.  \.  J.— (Oltlrlal)  —  llldn  will  In-  ronlvrxl  \intll 
■i  pill..  Miiy  &.  by  tlif  lloiiiil  nr  I'hoNi-n  l-'it-fliciMiTx  of  liiilon 
('xiiiitv  for  till"  ooimtniilloii  of  a  Htoi'l  lift  lirlilKi'  ovir  tho 
Kllialiotli  lUvor  at  Haltlc  SI  ami  Tri-iitoii  Avtv.  Kllxalii'di. 
IMaiiH  »'■•■-•'  |ii'<-|)ai't'il  liy  lli<-  btrilliaM  llaHciili'  IIiIiIk"  Co.,  In4 
Soulll  Mlihlnan  Av<>,.  ChliaKii.  111.  .laroli  I,  Hainr  Im  Coimty 
Knur.  i>r  I'liloii  r. unity.     Niil.il   .May   II.    lull,  atiil   .\iir.    1,    l!Pir.. 

Mrn  Ulr  <'!(>.  \.  .1. —  HIiIn  \vII1  Iio  i'i<r<-lvi-il  iiiilll  noon.  May 
i,  by  Krank  W  KowUi>».  (Mk.  Kd.  of  t'bom-n  KrorboldiTu  of 
Cnpo  May  Coiinlv.  <"a|n>  May  ('.  II.  for  tin-  coiintruftlon  of  a 
StrnUHK  tvpo  iloiiliU'-llft  brlilKO  on  coni-rrlr  iiIIIiik,  at  Sou 
Islo  City       I..    M     ItliT.  WlUlwood,   l»  I'oiiiity    Kunr. 

Kn>«on.  IVnii.  IIIiIh  will  be  rro-lviMl  tiiitll  11  a  in  .  May  14, 
by  tlio  Hmiiil  of  Coininl.sNlonoi'M  of  Nortlianiiiton  County  for  tho 
conxtnu'lion  of  a  iflnfori'oil-ronon'to  brlilKr  over  KuHliklll 
Ci-i'ok.  Hu.Mliklll  TownMhlp.  (Ivoi'Ko  F.  I*.  YounK  l8  I'ounty 
Conli'olli'i-. 

^Krniikllii.  IViiii.-  (Otilclan — The  rioaril  of  CoiinnlxHlonora 
of  V«MiaiiKi>  Coiint\  has  axviiidod  i-ontiai-tH  for  brlilK^  con- 
Htriictlon  as  follows  Whit.-  Ill  IiIko  over  OH  Cruek  to  the 
lIOKSKlllOAns  I'DNSTUrCTlON  CO..  !lorM>-hcn<lH.  N.  Y..  nt 
J32r.7:  rn.a  lirl.lKo  to  .1.  ('..  SHArKKU,  Oil  City,  at  J3l!l!t; 
Shlppon  ISrlilK'o  to  the  I'KNN  HIUDGK  CO.,  Bcuvcr  Knllo.  at 
$30(".;t.      NkI.-.I    .\pr.    s. 

llollUlayNhurK,  I'enu.  -  (Olllolnl) — Tllds  will  bo  received  un- 
til May  7  by  the  Hoard  of  Cominl.ssloners  of  lUalr  County 
for  the  i-oiistrui"llon  of  ol^ht  county  bridges,  and  for  placInK 
n  cvoosotod  hlock  lloor  on  one  lirldKe.  H.  G.  Hlnkle.  Altoona, 
Is  Couiit\  l■;ll^:r.  \V.  S.  Hostler  is  Clk.  of  Comrs.  Noted  Mar. 
IS. 

-Al'hllnilrliililn,  IVnn (Otflclal) — nid.s  will  be  received  until 

noon.  Aiir.  y^.  by  M.  L.  Cooke.  Dir.,  Dept.  of  Pub.  Wka.,  Rooin 
216  Citv  Hall,  for  the  construction  of  a  bridpe  on  the  line  of 
58th  St..  ovev  the  tracks  of  the  I'hiladelpnia  &  Ualtlniorc 
Central   U.K. 

HeiKllnir.  Penn. —  (Otlicial) — Bids  will  he  received  until  10 
a.m.,  Apr.  2(i.  by  D.  K.  Hoch.  Controller  of  Rerks  County,  for 
the  construction  of  a  rcinforced-concrete  bridge  across  Willow 
Creek  in  Hichniond  Townshii>.  to  be  known  as  the  Fleetwood 
Brid>;e. 

^Kendliie.  I'enn. —  (Otlicial)- — The  Commissioners  of  Berks 
County  have  awarded  the  contract  for  the  construction  of  a 
relnforceil-concrete  slab  bridpre  over  Hay  Creek  at  White 
Bear.  Robeson  Township,  to  L.  H.  FOCHT,  Second  National 
Bank  BldK..  Reading.  Five  other  bids  were  received.  Noted 
Apr.    S. 

RendliiK.  Penu. — It  is  reported  that  engineers  of  the  Phila- 
delphia v<:  Reading  Ry.  are  preparing  plans  for  rebuilding  the 
Center  Ave.,  the  Fourth  St.  and  the  Schuylkill  Ave.  Bridges 
over  the  Lebanon  Vai:ey  tracks.  Plans  for  the  Sixth  St. 
Bridge  have  been  completed.  The  estimated  cost  of  the  work 
proposed  is  $100,000.     C.  Dillenback,  I'hiladelphia,  is  Ch.  Engr. 

-^Cumheriand.  Md. —  (OOicial) — Bids  will  be  received  until 
9:30  a.m..  May  3.  by  the  JIayor  and  City  Council  for  the  con- 
struction of  a  two-span  reinforced-concrete  arch  over  Wills 
Creek,  at  Market  St..  Cumberland.  Plans  were  prepared  by 
B.  H.  Davis.  Whitehall  Bldg..  New  York,  N.  Y.  James  P. 
Gaffney    is   City    Kngr. 

Hllls%'ille.  Va. —  (Official) — Bids  will  be  received  until  noon, 
Apr.  30,  by  the  Clerk  of  the  Circuit  Court  of  Carroll  County 
for  the  construction  of  a  119-ft.  steel  bridge  over  Crooked 
Creek.  The  substructure  will  be  of  concrete.  G.  P.  Coleman, 
Richmond,  is  State  Highway  Comr. 

Janper,  Ala. — Bids  will  be  received  until  May  10  by  the 
Board  of  Commissioners  of  Walker  County  for  the  construc- 
tion of  four  steel  bridges  across  the  Black  Warrior  River,  at 
or  near  Cordova,  Sipsey  Fork,  Mulberry  River  and  Town 
Creek.  Charles  M.  Sartain,  Jasper,  is  Judge  of  Probate  and 
Chn.  of  Comrs.     Noted  Mar.  4   and  25. 

■^+Linke  Charles,  La. — The  Police  Jury  of  Calcasieu  Parish 
has  awarded  the  contract  for  the  construction  of  a  steel  swing 
bridge  over  Black  Bayou  on  Highway  No.  4  to  the  VINCENNES 
BRIDGE  CO.,  Vincennes,   Ind.,  at   $6396.      Noted   Mar.    11. 

N'aMhville,  Tenn. —  (Official) — The  State  Legislature  has 
authorized  Davidson  County  to  issue  $2.')0,000  in  bonds  for  the 
construction  of  a  bridge  over  the  Cumberland  River  at  Hydes 
Ferry.  A  special  committee  of  the  Davidson  County  Court  has 
ejigaged  F.  E.  Freeland.  of  the  Freeland-Klyce  Engineering 
Co.,  65  Life  c&  Casualty  Bldg.,  Nashville,  to  prepare  plans  and 
estimates  of  the  cost  of  constructing  this  bridge. 

HenderHon,  Ky. — It  is  reported  that  the  Fiscal  Court  of 
Henderson  County  has  authorized  the  construction  of  a  num- 
ber of  bridges  on   the   principal   roads  of  the   county. 

+Canton,  Ohio — (Official) — The  Board  of  Commissioners  of 
Stark  County  opened  bids  Apr.  14  for  the  construction  of  the 
James  Steele  Bridge  on  the  Massillon-Millersburg  Rd.  in  Tus- 
carawas Township,  as  follows:  Hill  &  Hill,  Elvria,  $5834:  F 
E.  HEISLER,  Massillon,  $5051  (awarded  contract);  Philip 
DIeffenbacher  &-  Sons.  Massillon.  $5059:  Ceorge  W.  Luke,  Can- 
ton, $5523:  Matthew  Miller,  Canton,  $5934:  Hahn  Bros.,  Can- 
ton, $5938:  A.  E.  Limbach,  Minerva,  $52S6;  Illinois  Bridge  Co., 
Chicago.  $5698;  Daley  Bros.  Construction  Co..  Bolivar,  Ohio, 
$5529:  S.  C.  Kissner  &  Sons,  Delaware.  Ohio.  $5892.  The  Engi- 
neer's estimate  was  $6235.  C.  L.  Stoner  is  Clk.  of  Comrs. 
Noted    Mar.    25. 

Canton,  Ohif> — The  Board  of  Commissioiiers  of  Stark  County 
has  approved  the  plans  for  rebuilding  the  bridge  at  Tuscara- 
was St.,  W.,  and  will  shortly  advertise  for  bids  for  construc- 
tion.    C.  L.  Stoner  is  Clk.  of  Comrs.     Noted  Sept.  3,  1914. 

Cincinnati,  Ohio — COfllcial) — Bids  will  be  received  until 
noon.  May  7,  by  the  Board  of  Commissioners  of  Hamilton 
County,  for  the  construction  of  a  culvert  on  Given  Rd.,  near 
the  residence  of  Raper  Moore  in  Columbia  Township.  Albert 
Relnhardt   is   Clk.    of   Comrs. 

Lima,  Ohio^It  is  reported  that  the  Board  of  Commissioners 
of  Allen   County  will   soon   advertise   for  bids   for  constructing 


the  Ford  lirlilK"  In  Marlon  TownMhlp.  It  will  b«i  of  roncr<'le, 
Tour   .Ml-ft.   MpaiiH.      II.  J.    Lawrence   Ih  C^ounty  Clk. 

IllooiiilnK<<iM,  Ind.  '(Olllchil)-  IIIiIh  will  be  received  until 
2  p. 111.,  .May  :i.  by  tin-  CiiiiiiiilHnloiierH  of  lireeiin  County  for  I  lie 
coiiHti  iK'tloii   of  live   lirldKeH.     CeorK"   l'<.    KIdd   Ih  <'ouiity   Audr. 

CVn%«rordiivlllr,  Ind.  (orilclal)  KlrlH  will  be  received  until 
10  11. III.,  .Miiy  4,  by  the  Hoard  of  (  oiiiinlHNlorierH  of  MontKornery 
County  for  IIm'  riiiiMlrurtloii  of  tlirei)  Htiiiill  brldgeH  anil  tin- 
repair    of    three    othem.      M.    1...    NcoM    In    County    Hurv.      Noted 

Mar.  ■::,. 

nn>t»n,  Ind.  -HIiIm  will  be  received  until  May  5  by  the 
CoiiiinlNNloiierH  of  Tlpiieciiiioe  County,  LaFiiyette,  for  tho  con- 
Mtruetloii  of  a  dleel  or  relnforci'd-eoiicrete  lirldKO  at  Hycamorc 
Cr<iHHliiK,  iii-iir  liiivtoii.  The  eHtlriiated  coHt  Im  14000.  U.  W. 
Baxter    Ih   I'ounty    Audr,      Noted    Apr.    I. 

+  l-:vnnMvlllr,  Ind.-  The  Hoaril  of  ConiiiilHHionnrH  of  Vnniler- 
biirg  Coiiiitv  liiiH  awarded  the  I'onlrael  for  the  conHtrurtlon  of 
live  brUUrcH  to  the  V  INCE.N'.N'ICH  HRII)<;|':  CO..  VlncenneH.  at 
$:'4XS.  and  a  contract  for  two  brldgen  to  the  I'RITCHARD 
HRIDC.K  CO.  at  $2K00.  BIdH  were  received  Apr.  'J.  Noted 
Aiir.    1. 

ilrnnnrlnor.  Ind. —  (Ofllclal) — BIdH  will  bo  received  until 
2  |).m..  May  4,  by  the  CommlHHionerH  of  JaHpor  County  for 
the  conHtructlon  .ind  repair  of  a  number  of  brldgeH.  J.  P. 
Hatnniond    Ih   Audr. 

l<orhFM<er,  Ind. — PrcHH  reportH  state  that  the  Board  of  Com- 
mlssloiierH  of  l''ulton  County  has  decided  to  build  a  bridge 
acroBH  the  Tipiiecanoo  Ulver  on  the  .Michigan  Rd.,  north  of 
Rochester. 

.Snirni,  Ind. — Bids  will  be  received  until  1:30  p.m.,  M;iy  4,  by 
the  ConiiiiissionerH  of  Washington  <'ount.v  for  the  conHtructlon 
of  a    number   of   bridges.      Ira   H.    Rutherforfl    is   County    Audr. 

WInnniae.  Ind. —  (Official)— Bids  will  be  received  until  May 
4  b.v  the  lio.-ird  of  CommissionerH  of  Pulaski  County  for  the 
construction  of  13  bridges,  ranging  from  6  to  50  ft.  in  length. 
The  total  cost  will  be  about  $9000.     C.  E.  Paul  is  County  Surv. 

+IlloonilnKtun,  lii. —  (Official) — The  State  Highway  Com- 
mission h;is  awarded  the  contract  for  the  construction  of  a 
county  line  bridge  between  Rutledge  Township,  DeWitt  Coun- 
ty, and  ICmpire  TowiiHliij),  Mcr.,ean  Countv,  to  the  ROCK 
RIVER  BRIIXJE  CO,  Oregon,  111.,  at  $4000.  Eight  other  bids 
were  received.  The  Engineer's  estimate  was  $4  650.  Noted 
Apr.  1. 

+CuH«er  Park,  lit. —  (Official) — The  Highway  Commission  of 
Will  County  has  awarded  the  contract  for  the  construction  of 
four  small  bridges  in  Custer  Township  to  WILLIAM  IMJHL, 
Braidwood,   111.     Noted  Mar.  25. 

AVoodHtock,  111. — Bids  wilj.  be  received  until  11  a.m.,  Apr.  24, 
by  the  Town  Clerk  for  the  construction  of  a  steel  or  rein- 
forced-concrete  bridge  in  Nunda  Township.  The  estimated 
cost  is  $15,300.  T'lans  on  file  with  C.  I>.  Trvon,  Woodstock, 
County  Supt.  of  Highways  of  McHenry  County. 

Deiolt.  WiB. —  (Official) — We  are  advised  by  W.  S.  Hubbard, 
Ch.  Engr.  of  the  Rockford  &  Interurban  Rv.  Co.,  Rockford,  111., 
that  the  bridge  to  be  built  just  north  of  Beloit,  will  be  con- 
structed b.v  the  company's  own  forces.  The  estimated  cost  is 
$12,000.     Noted  Apr.  8. 

Ft.  Dodge,  Iowa — (Official) — Bids  will  be  received  until 
2  p.m..  May  5,  by  J.  L.  Hanrahan,  Audr.  of  Webster  County, 
for  the  construction  of  20  bridges  and  culverts.  The  estimated 
total  cost  is  $27,616.     G.  P.  Smith  is  County  Engr. 

Manoliester,  lona — (Official) — Bids  -will  be  received  until 
noon.  Apr.  24.  by  C.  II.  Bunkei,  Audr.  of  Del.iware  County, 
for  the  construction  of  24  bridges  and  culverts.  The  county 
will  furnish  all  cement.  The  estimated  total  cost  is  $11,500. 
Henry  Klaus  is  County  Engr.     Noted  Apr.  1. 

Au.<itin,  Minn. —  (Official) — Bids  will  be  received  until  4 
p.m.,  Apr.  29,  by  O.  J.  Simmons,  Audr.  of  Mower  County,  for 
the  construction  of  14  reinforced-concrete  bridges,  ranging 
from    24    ft.    to   50    ft.    long.      A.   C.   White    is   Engr. 

Duluth,  Minn.— It  is  reported  that  bids  will  be  received 
about  Apr.  27  by  D.  A.  Reed,  Mgr.  of  the  Light  and  W^ater 
Dept.,  for  the  construction  of  a  concrete  bridge  over  Tischer's 
Creek  at  First  St.     The  estimated  cost  is  $10,000. 

+Anthony,  Kan. — The  Board  of  Commissioners  of  Harper 
County  has  awarded  the  contract  for  the  construction  of  a 
300-ft.  bridge  over  Bluff  Creek  to  the  WILLIAM  McELROY 
CONSTRUCTION  CO.,   Port  Scott,   at  about   $9000. 

Bloomington,  Neb. — Bids  w^ill  be  received  until  noon  Apr 
30,  by  O.  Muckle,  County  Clk.  of  Franklin  County,  for  the 
construction  and  repair  of  all  county  bridges  for  a  period 
of  one  year  from  date  of  contract. 

Hartington,  Nel). — The  Commercial  Club  of  Hartington  is 
considering  the  matter  of  building  a  bridge  over  the  Missouri 
River  to  connect  Cedar  County,  Neb.,  with  the  Citv  of  Yankton 
S.  D.  The  bridge  would  cost  approximately  $800,000,  and  press 
reports  state  that  Yankton  has  already  raised  $380,000  toward 
the   project. 

Ord,  IVeb. — Bids  will  be  received  until  noon.  May  4  by 
William  A.  Bartlett,  Clk.  of  Valley  County,  for  the  construc- 
tion of  a  number  of  bridges. 

+Cavalier,  X.  D — (Official) — The  Commissioners  of  Pem- 
bina County  have  awarded  the  contract  for  the  construction  of 
seven  bridges  to  the  FARGO  BRIDGE  &  IRON  CO.,  Fargo.  N 
D.,   at  $5250.      Noted    Mar.    11.  .  b   ,      . 

+St.  LouiH,  Mo. — Press  reports  state  that  the  Board  of 
Public  Service  has  awarded  the  contract  for  about  150  000 
lin.ft.  of  concrete  piling  for  completing  the  Free  Bridge  across 
the  Mississippi  River  to  JOHN  LUND,  at  S3c.  per  lin  ft 
Noted   Apr.    1. 

Alamosa,  Colo. — Bids  will  be  received  until  May  3  by  the 
Board  of  Commissioners  of  Alamosa  Countv  for  repairs  to 
*'}^.„^°"'^'"^*'^  bridge  over  the  Rio  Grande  R'iver  at  the  foot 
of  Fourth  St.,  Alamosa.     Robert  Ginn  is  Clk.  of  Comrs. 

ArtoHia,  N.  M. — The  Commissioners  of  Eddv  County,  Carls- 
bad, have  instructed  James  A.  French,  State  Engr.,  Santa  Fe 
to  prepare  plans  for  a  250-ft.  steel  bridge  over  the  Pecos 
River,   three   miles   north   of   -Xrtesia. 
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+San  Marcial,  X.  M. — The  Board  of  Commissioners  of 
Socorro  County,  Socorro,  has  awarded  the  contract  for  the 
construction  of  a  bridge  across  the  Rio  Grande  River  at  San 
Marcial  to  the  JIIDLAXD  BRIDGE  CO.,  Kansas  City,  Mo. 
Noted  Oct.   29  and  Mar.   IS. 

Everett,  A\  a.sh. — Bids  will  be  received  until  Apr.  26  by  Hans 
Mumm.  Jr.,  Engr.  ot  Snohomish  County,  for  the  construction 
of  a  new  concrete  bridge  on  the  site  of  present  Bridge  No. 
332. 

+Hoqiilani,  'Wash. — The  Board  of  Public  "Works  has  award- 
ed the  contract  for  repairs  to  the  trusses,  machinery  and 
piers  of  the  Eighth  St.  Bridge  to  McCRARY  &  WILL.\RD, 
Spokane,  at  $T567.  C.  E.  Fowler,  Central  Bldg.,  Seattle,  is 
Engr.     Noted  Mar.   25. 

Malaga,  Wash. —  (Official) — We  are  advised  by  A.  H.  Hoge- 
land,  Ch.  Engr.  of  the  Great  Northern  Ry.,  that  no  plans  have 
been  prepared  for  a  $300,000  bridge  across  the  Columbia  River 
at  Malaga,  and  nothing  will  be  done  for  some  time  to  come. 
Noted   Apr.   S. 

+Port  Orchard,  Wash. —  (Official) — The  Commissioners  of 
Kitsap  County  have  awarded  the  contract  for  the  construc- 
tion of  two  wooden  bridges  at  Silverdale  and  South  Colby  to 
SCHOLD  &  BOUGHTON,  Silverdale.  and  JARVIS  &  GARVEY 
respectively.      R.    E.    (Gordon    is    County    Audr.      Noted    Apr.    1. 

Taeoma,  Wash. —  (Official) — Bids  will  be  received  until  11 
a.m..  May  1,  by  the  Board  of  Commissioners  of  Pierce  County 
for  the  construction  of  Bridge  No.  18195A  across  South  Prairie 
Creek.  It  will  consist  of  a  frame  trestle,  14.5  ft.  long,  and  a 
60-ft.  steel  span  on  concrete  piers.  Henrv  C.  Hitt  is  Bridge 
Engr.  J.  W.  Slayden  is  Chn.  of  the  Bd.  Noted  Apr.  S  under 
South  Prairie.  Wash. 

+CoInsa,  Calif. —  (Official)- — Bids  were  received  Apr.  6  by 
the  Board  of  Supervisors  of  Colusa  County  for  the  construc- 
tion ot  37  bridges.  (A)  "Prize  Trough"  Bridge,  (B)  "Ma.xwell 
Trough"  Bridge.  (C)  35  small  bridges.  The  bids  were  as 
follows:  DUNCAN-HARRELSON  CO.,  1405  Chronicle  Bldg., 
San  Francisco,  (A)  $33,745  (awarded  contract).  (B)  $8996,  (C) 
$28,988  (awarded  contract);  C.  E.  COTTON,  540  32nd  St.,  Oak- 
land. (A)  $39,396,  (B)  $7840  (awarded  contract),  (C)  $37,664; 
R.  W.  MoUer,  (A)  $43,459,  (B)  $8603,  (C)  $41,859;  Construc- 
tion &  Engineering  Co.,  (A)  $43,380,(B)  $9780,  (C)  $38,027; 
Foster-Vogt  Co.,  (A)  $40,875.  (B)  $11,500,  (C)  $39,643.  J.  W. 
Kaerth  is  County  Surv.     Noted  Mar.  18. 

HoltTllle,  Calif. —  (Official) — The  Board  of  Supervisors  of 
Imperial  County,  El  Centre,  has  rejected  all  bids  received 
Apr.  12  for  the  construction  of  a  reinforced-concrete  bridge 
over  the  Alamo  River  on  the  extension  of  Sixth  St.,  Holtville. 
The  Board  plans  to  build  the  bridge  with  its  own  forces.  M.  S. 
Cook  is  Clk.  of  the  Bd.     Noted  Mar.  25. 

+San  Franciseo,  Calif. — The  Board  of  Public  Works  has 
awarded  the  contract  for  repairing  the  Third  St.  Bridge  to 
MO.N'SON  BROS.,  1907  Bryant  St.,  San  Francisco,  at  $6780. 

Victoria,  B.  C. — The  City  Council  is  having  plans  prepared 
for  the  construction  of  a  swing  span  bridge  to  replace  the 
present  Rock  Bay  Bridge.  The  estimated  cost  is  $7500.  C.  H. 
Rust  is  Engr, 

WATER  SIPPLY — IRRIG.\TION 

Boston,  Mass. — The  following  bids  were  received  Apr.  16 
by  the  Metropolitan  Water  and  Sewerage  Board  for  a  ma- 
sonry tower  on  Bellevue  Hill:  John  Cashman  &  Sons  Co..  247 
Atlantic  Ave.,  Boston,  $46,000;  Coleman  Bros,,  Boston.  $48,900; 
C.  A.  Dodge  Co.,  Erie  and  Albany  St.,  Cambridge,  $52,757:  Wil- 
liam Crane,  Hayvard  and  .Amherst  St.,  Cambridge.  $54,590; 
John  A.  Rooney,  319  Washington  St.,  Boston.  $54,735;  H.  P. 
Converse  &  Co.,  88  Broad  St.,  Boston.  $56,184;  John  F,  Griffin 
Co.,  17  Milk  St.,  Boston,  $61,798;  Norcross  Bros.  Co.,  Worcester, 
$63,350;  A.  Piotti,  38  Olney  St.,  Dorchester,  $70,314;  J.  J.  Prin- 
diville  Co.,  Framingham,  $71,674,  and  J.  E.  Locatelli  Co.,  Inc., 
46  Cornhill  St..  Boston,  $73,995.  Dexter  Brackett,  1  Ashburton 
PI.,  is  Oh.  Engr.     Noted  Apr.  8. 

•f  Miilflleboro,  Mass. — The  contract  has  been  awarded  to  the 
HENNRHIGNE  CONSTRUCTION  CO.,  New  York.  N.  Y.,  at  $23,- 
140.  for  constructing  a  500.000-gal.  concrete  tank  on  a  concrete 
tower.     Noted  Feb.  18  and  Mar.   18. 

Newton,  Mass. — Bids  will  soon  be  received  by  the  Metro- 
politan Water  and  Sewerage  Board  for  laying  8000  ft.  of  60-in. 
watfr  pipe  In  Newton.  Dexter  Brackett,  1  Ashburton  PI., 
Boston,  is  Ch.  Engr. 

.Shrewsbnrr,  Mass. —  (Official)— Bids  will  be  received  until 
2  p.m.,  Apr.  24,  by  R.  E.  Allen,  Chn.  of  Water  Comrs..  for  con- 
structing  a    complete    water    system.      Noted    Feb,    11. 

Worcester.  Mass.— G.  M.  Wright.  Mayor,  favors  continuing 
the  construction  of  the  Asnebumskit  water  supply  system. 
The  finishing  of  the  dam  and  other  work  will  cost  $30(1.000. 
Mayor  Wright  favors  an  expenditure  of  $75,000  a  year  until 
completed. 

Albany,  N.  Y. — The  Council  contemplates  spending  $100,000 
for  the  extension  of  the  water  system  and  elimination  of  the 
old  water  mains.     David  E.  Pugh  Is  City  Clk. 

Brocton,  N.  Y. —  lUinds  for  $20,000  have  been  sold,  the  pro- 
ceeils  of  which  will  be  used  for  the  construction  of  a  water 
system.      H.    M.    Flemming   is   Clk.      Noted    Apr.    1. 

tiates,  N.  Y. —  (fXIlelal)-  -Bids  will  be  received  until  S  p.m., 
Ar>r  27,  by  H.  H.  Wilson,  Chn.  Water  Comra.,  German  Insurnnoe 
I'.lrlg..  Rochester,  for  constructing  a  water  system.  Noted 
Apr.    8. 

(illbrrtsvllle,  IV.  V. — The  village  hna  been  granted  permls- 
xinn  l.v  the  State  Conservation  Commission  to  construct  an 
additional  water  system. 

Hnrrlmna.  :v.  Y.  —  Press  reports  state  that  plans  have  boon 
I.repnrerl  by  Knight  *  Itush,  Monroe,  for  the  construction  ot  a 
water  system,   estlmatoil   to  cost  $60,000. 

'*\ew  York,  :V.  Y. —  (f)fllolnl)  —  Bids  will  bo  received  until 
11  a.m.  May  4,  by  the  Board  of  Water  Supply.  Municipal  Bldg.. 
for  Conlriirf  143  for  constructing  15  miles  n{  wire  fence  with 
concrete  posts  anil  (•otiir4'le  iiTid  wood  guiirrl  rails  at  the  Ash- 
Oknn   reservoir   In   Olive.    .Marliletow  ii   and    Hurley. 


+>rew  Y'ork,  \'.  Y'. —  (Official) — Bids  were  received  Apr.  13 
by  the  Board  of  Water  Supply.  Municipal  Bldg.,  for  construct- 
ing eight  miles  of  guard  walls  at  the  Ashokan  reservoir  and 
for  about  five  miles  of  road  construction  as  follows:  WIN- 
STON &  CO.,  290  Broadway,  New  York,  N.  Y.,  at  $189,150 
(awarded  contract);  A.  L.  Guidone  &  Co.,  $223,975;  Louis 
Wechsler,  $392,000;  State  Highway  Construction  Co.,  $248,460; 
Frawley  Kaufman  Contracting  Co.,  $221,110:  H.  P.  Sproul, 
$221,950;  Harris  Rose  Construction  Co.,  $200,550;  Conners  Bros. 
Co.,  $256,870;  Daniel  F.  Dunn,  $237,470;  Continental  Public 
Works,  $296,620;  Nardone  Petrillo  &  James  Garafagno  Co., 
$216,306;  Ward  &  TuUy,  Inc.,  $253,185,  and  De  Graff  &  Hogen- 
bloom  &  Zadoc  Boice,  $240,090.     Noted  Apr.  1. 

New    Y'ork,     .N.    Y' (Borough     of     Bronx) — (Official) — BidJ 

were  received  Apr.  14  by  the  Department  of  Water,  Gas  and 
Electricity  for  laying  water  mains  in  Bailey,  Cedar  and  Sedg- 
wick Ave.,  East  184th  and  East  225th  St.,  Fordham  and  Kings- 
bridge  Rd.  and  Harlem  River  Terrace  as  follows:  Knight  & 
DiMicco,  $16,314;  Rogers  &  McManus,  $21,170;  Soraci  Contract- 
ing Co.,  $19,700;  Beaver  Engineering  Co.,  $17,887;  James 
McAvoy,  $18,900;  Louis  D.  Gregory,  $16,714;  C.  Coppetto,  $18,- 
311;  Brady  Oltarsch,  $21,132:  Wilton  Contracting  Co.,  $18,058; 
Burnside  Contracting  Co.,  $18,944:  Hanover  Contracting  Co., 
$18,979,  and  Melrose  Construction  Co.,  $6,565.     Noted  Apr.  8. 

Watervliet,  N.  Y. — The  Solomon-Norcross-Keis  Co.,  Candler 
Bldg.,  Atlanta,  Ga.  and  'Watervliet,  has  been  retained  to 
prepare  plans  for  the  construction  of  a  water  system.  Bonds 
for  $625,000  have  been  authorized.  Noted  Mar.  11  and  18  and 
Apr.  1. 

Plainfield,  N.  J. — The  Plainfield-Union  Water  Co.  has  been 
granted  permission  by  the  State  Public  Utilities  Commission 
to  issue  bonds  for  $100,000.  part  of  which  will  be  used  for 
the  improvement  and  extension  of  the  water   system. 

Coavesville,  Penn. — The  city  contemplates  constructing  a 
water-works  on  Rock  Run  at  an  estimated  cost  of  $185,000. 

Lancaster,  Penn. — Bonds  for  $125,000  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  new  pumps 
and  boilers  for  the  water-works.  I.  Carpenter  is  City  Engr. 
Noted   Feb.   18. 

Galax,  Va. — The  city  plans  to  construct  a  water  system. 
D.  A.  Robertson  is  Mayor. 

+KannapoIis,  N.  C. — The  contract  has  been  awarded  to  T. 
C.  THOMPSON  &  BROS.,  Charlotte,  by  the  Cannon  Mfg.  Co. 
to  construct  a  filtration  plant. 

Morsanton,  N.  C. — The  construction  of  a  water  system  for 
the  State  Hospital  is  under  consideration.  The  State  Legis- 
lature appropriated  $60,000  for  its  construction. 

Walterboro,  S.  C. — Bids  will  be  received  until  May  14  for 
constructing  a  water  system,  the  estimated  cost  of  vehich 
is  $18,000.  H.  W.  Black,  Jr.,  is  Chn.  Bd.  of  Comrs.  Noted 
May   2S   and  July   30,    1914,   and   Feb.    18,   1915. 

Rome.  Ga. — 'William  T.  HcCormick,  Engr.,  12  Third  Ave., 
has  been  retained  to  design  a  mechanical  gravity  filtration 
plant   for  Anchor   Duck   Mills.     C.   E.   McLin   is  Pres. 

Jacksonville,  Fla. — About  500  water  meters  will  be  pur- 
chased by  the  Waaler  Department. 

Port  Richer,  Fla. — .\ccording  to  press  reports,  S.  Wessl- 
llus,  (5rand  Rapids,  Mich.,  contemplates  constructing  a  water 
system. 

\'orthi>ort,  .Via. — An  election  will  be  held  May  17  to  vote 
on  the  question  of  issuing  $16,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  water  and  sewer 
systems.     C.   P.   Bell   is  Mayor. 

+IVota8ulKa,  Ala. — The  contract  has  been  awarded  to  B.  F. 
ROBERTS,  Macon,  Ga.,  at  $10,474,  for  constructing  a  water 
system.     Bids  were  opened  Mar.  2.     Noted  Feb.  25  and  Mar.  18. 

'Whitecastle,  La. — The  construction  of  a  'water  system  and 
electric-light  plant  is  under  consideration  by  the  city.  S.  M. 
Levy   is   Chn.    of   Com. 

Henderson,  Tenn. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  water  system. 

Ausonla.  Ohio — (Official) — G.  F.  McKibben,  'Van  Werf,  Ohio, 
has  been  retained  by  the  village  to  prepare  plans  for  the 
construction  of  a  water  system.  Milton  R.  Millette  Is  "Village 
Clk. 

Canton.  Ohio — .\bout  $47,000  will  be  spent  by  the  city  for 
the  extension  and  relaying  of  water  mains  in  various  streets. 
L.  B.  Ohliger  is  Supt.  of  Water-Wks. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon.  -Vpr.  30.  bv  Philip  Fosdick,  Dir.  Pub.  Ser.,  for  water 
mains  for  Madison  Rd..  Yononte  Ave..  Deerfield  Rd.,  Euclid 
Ave..  Kennedy   Rd..  Montgomery  Rd.  and   Belmont  Ave. 


received     imtil 
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Cincinnati.  Ohio — (Official) — Bids  will  be 
noon.  .\pr.  30.  by  Philip  Fosdick.  Dir.  Pub.  Ser., 
valves   fur   the   water  department. 

Cincinnati,  «»hl<i — (Official) — Bids  -will  be  received  until 
noon,  .\pr.  30.  by  Philip  Fosdick,  Dir.  Pub.  Ser.,  for  laying  c.-l. 
water  pipe  with  specials  and  valves  In  various  streets. 

Cleveland.  Ohio^lilds  will  be  received  by  the  Commissioner 
of  Purchases  and  .S\i|)plies.  until  noon,  Apr.  30,  for  riveted  steel 
pipe   and   steid   rails   for   the   water  department. 

Columbus.  Ohio — Bids  will  be  received  until  noon,  Apr.  2S, 
by  It.  ('.    I'.arrett,  Secy.,  Dir.   Pub.  Safety,   for  200  tire  hydrants, 

Greenwich.  Ohio — It  la  stated  that  plans  are  being  prepared 
for  the  construction  of  a  new  reservoir  and  for  pumps,  F.  H. 
Daniel   Is  City  Clk. 

Port  Clinton,  Ohio — (omdaD  — Bonds  for  $10,000  have  been 
sold,  the  proceeds  of  which  will  be  used  for  the  linproveun'nt 
of  the  water  Hvsleni.  W.  H,  Williamson  Is  VlUngo  Clk.  Noted 
Mar.   4   and   .\pi'.   8. 

Toledo.  «»hlo — (Olllclal) — Bids  were  received  Mar,  31  for 
const  nictlng  a  hlgh-preaaure  lire  servlcp  pumping  station  ns 
followa:  Arrow  Kiiwliieerlng  Co.,  St.  Lo\ils.  Mo.,  $192,007;  A. 
Ilentlev  *  Sons  Co..  Tidedo,  $13.1.000.  and  llenrv  J.  Spleker  Co.. 
Toledo,  $l77.r.OS.  The  W.  J.  Shernum  Co.,  Toledo,  la  Engr. 
Noted   Feb.   2S,   Mar.   4  and   15, 
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«itrl>l.-.   III.      litilH   will    I..-   r.MflVKil    until   2  J). til..   .Miiv    I,    bj 

Iho   lii'iiiil   or   I Ml    lintiriiv«nii<ii(H  for  liiyliiK   IiSiMi  ft.   of  4-ln. 

i-.-l.    w:it.i    iniiliiH   iiikI    2-ln.    Kitlviinlsi'il-lriiii    plpi-.      II.   L".    Nor- 
croHH    In    ,Ma>i>i'. 

Kmniirr,  III.  Tlio  i-llliixiiti  (-oiitniiiplato  iipi<n<UiiK  $11,000 
for   iiimMiu;    «'\ (r tiMloim   to   tliK    water    MVMtiMii.      f.    A.    I>uiil>itr   U 

supi.  or  w'iiiri wiiM. 

^Mnalliioii,  \\  U.  The  riiiilrMi-|  liiiH  lux-n  iiwiirdcil  by  tlu> 
Poiinl  of  I'liblli-  \VorU»  to  .lollN  T.  III.AKIO.  MudlMoii.  at  I3».- 
000.    for    lii>ln>;:    i-  -I.    wiiIit    iimliiM. 

Mrlrour,  W'la.  -  lloiiiU  for  111). 1)00  hiivc  l>o<<ii  voted  by  thi< 
i-ltUi-iiH,  tin-  piiicrrd.M  of  wblib  will  li<>  iiHi-d  for  thi'  i-oiiHti-iic- 
tlon  of  a  Diiinlclpiil  water  HVHt<'iii.  Tlie  work  liicliideH  a  .1(1.- 
OOO-ual.  .xteel  tank  on  a  l(l()-ft.  towi-r.  l!:tlo  ft  of  t!-ln.  and  iVM 
ft.  of  4-ln.  I. -I.  water  pipe,  1  !l  double  liv.lrMUtM  and  a  f,-hp. 
KaHtdlne  enwlix-.      \V.    10.    MlUrr    In    ICiiki.      Noli.l    l-'eli.   if.. 

»'olo.  I«t«ii — Hondn  for  lis. 1100  biive  Iweii  voted  by  tho 
oltixens.  tbe  proeeeds  of  wbleb  will  be  u.xed  for  the  eon«truc- 
tlon  of  a  water  .MVMteni.  h,  \V.  Cox,  Younicrrnuin  Illk.,  Dos 
Molnet..    Is    Knuv.      S'ote.l    Apr.    1. 

^(iolalflrlil.  lown— The  eontraot  has  been  awarded  to  tho 
0.  \V.  KOl.ANO  t"0.  I>eH  MolneH.  nt  110,47.1.  for  coiiHtructlntc 
a  water  .ty.xteni.  Oilier  bid.s  were:  M.  <'.  I'-roHer,  MlnneapnllH, 
Minn,  |10,;iOO:  Pes  Moines  HrldKO  *  Constru.-tlon  Co.,  Dea 
Moines,  llO.a.'.O;  Wbyte  &  Son,  nolddeld.  llOfiOO,  and  tho 
Alnuio  HrldKO  &  Construction  Co.,  Minneapolis,  Minn..  $10,600. 
Noted  Sept     24. 

I. Inn  (irtivr.  lown — C.  A.  Fulton.  Pres.  Wator-Wks.  TW., 
wouhl  like  to  hear  from  eiininoers  ooncornlnK  Iho  eonstruc- 
tlon    of    a    water    systoiii.      Noted    .Ian.    H    and    Fob.    2ri. 

I.ondcn.  lown — The  dtlzons  will  hold  another  election  to 
vote  on  the  question  of  installing:  a  water  system.  Noted 
Mar.    IS. 

MornInK  Sun,  lown — Hids  will  be  received  until  1:.S0  p.m.. 
May  .1.  by  W.  It.  C.arvin,  Town  Clk..  for  constructing  a  water 
system.  Harper  .<t  Stiles.  (Irand  .\ve.  Temple.  Kansas  City, 
Mo..    Is   V.uiiV.      Noted   July    2   and    Mar.    IS. 

'Wnlkrr,  Minn.-  Bonds  for  $10,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  con- 
struction  of   a   water   system. 

F<.  Soolt,  Knn. — nonds  for  $32,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  filtration  plant.  F.  D.  Martin,  Rialto  Bldg'.,  Kansas 
City.   Mo..   Is  Enjcr.     Noted  .Ian.   14   and   Mar.   l.S. 

nroken  Bow,  »1». — Bonds  for  Jlfi.OOn  have  been  voted,  part 
of  the  proceeds  of  which  will  be  used  for  the  construction  of  a 
water  system.      Noted   Jan.    14   and    .Apr.   1. 

Cpntrnt  City,  Xeb. — Bonds  for  $21,000  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  making 
extensions  to  the  water  system. 

Klmhnll.  »Ii. — Bonds  for  $S0OO  have  been  voted,  the  pro- 
ceeds of  which  will  be  used  for  the  extension  of  the  water 
systim. 

Medicine  I.nkp,  Mont. —  (Oflicial) — Bonds  for  $18,000  have 
been  sold,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  water  system.  H.  Everson  is  Town  Clk.  Noted 
Sept.   24.   1914.   and   Apr.   3,   191.5. 

KnnHnx  City.  Mo. —  fOnicial'l — Bids  will  be  received  until  2 
p.m..  May  f>.  by  J.  P.  I.,anpan.  Pur.  .\Kt..  for  a  steam  turbine, 
reduction  prear.  centrifupal  immpinpr  unit.  Plans  are  on  file 
with   Burton  Ivowther.   Ch.    Engr. 

St.  I.ouIm,  Mo.- — Improvements  and  extensions  to  the  water 
svsteni.  estimated  to  cost  $2,250,000,  have  been  recommended 
by  E.  E.  Wall.  Water  Comr. 

Brelie.  .\rk. — The  city  contemplates  constructing  a  water 
system  at  an  estimated  cost  of  $30,000.  Albert  C.  Moore, 
Frisco  BldpT..  Joplin,  Mo.,  is  Engr. 

Hnrrtxon.  Ark. — Plans  have  been  prepared  by  Albert  C. 
Moore.  Frisco  Bldcr..  Joplin,  Mo.,  for  the  construction  of  a 
water  system.     Noted  Nov.  5  and  Jan.  14. 

MnrHhall.  .\rk. — The  construction  of  a  water  system  is 
under  consideration   by   A.   B.   Johnson   and   C.  B.   Johnson. 

.4rnnfias  Pass,  Tex. — Bonds  for  $35,000  have  been  sold.  Part 
of  the  proceeds  will  be  used  for  the  construction  of  a  water 
system. 

Colnmhus,  Tex. — The  city  contemplates  an  expenditure  of 
$S000  for  laying  20,000  ft.  of  wooden  water  mains  and  in- 
stalling   hydrants. 

Hlllsboro,  Tex. — At  an  election,  held  Apr.  R.  the  citizens 
voted  against  the  question  of  issuing  bonds,  the  proceeds  of 
which  was  to  have  been  used  for  the  construction  of  a  water 
system.      Noted   Mar.   l.S. 

<fHouN«on,  Tex. — The  contract  has  been  awarded  to 
CHAUI.ES  S.  B.\SHAM,  Houston,  at  $5462  each  for  concrete 
water  tanks.     Xoled  Mar.  11. 

Chandler.  Okla. — At  a  recent  election  the  citizens  voted 
against  issuing  bonds,  the  proceeds  of  which  was  to  have 
been  used  for  the  construction  of  a  water  system.  A.  B.  Oleson 
is   Mayor. 

M'llbnrton,  Okla. — The  citizens  defeated  the  bond  issue, 
the  proceeds  of  which  was  to  have  been  used  for  the  con- 
struction of  a  water  system.  Noted  Dec.  17  and  31  and 
Mar.  18. 

Cralsr,  Colo. — Bonds  for  $40,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  con- 
struction   of   a   water   system.      Noted   Apr.    8. 

EdKewater,  Colo. — At  an  election  held  recently  the  citi- 
zens voted  against  the  question  of  issuing  bonds  for  $40,000. 
the  proceeds  of  which  was  to  have  been  used  for  the  con- 
struction of  a  new  water  system. 

Montrose,  Colo. —  (Official) — Bids  will  be  received  until  May 
6  for  furnishing  c.-i.  pipe,  Matheson  joint  and  steel  pipe, 
hydrants  and  valves  and  for  laying  .about  six  miles  of  water 
mains  and  four  miles  of  10-in.  and  12-in.  flow  line  of  either 
Matheson  joint,  c.-i.  or  steel  pipe.  Burns  S-  McDonnell,  Kan- 
sas City,  Mo,,  is  Engr.  Noted  Feb.  IS,  Mar.  11  and  25  and  Apr.  8. 


(nl.l<«ell.    IiIiiImi     The   dIreciorH   of   the    itlack   Canyon    Irrl- 
uallon    iMnliitl    liavi-   had    a   confiMKno'    with   C,    I.,,    TnllinadK". 
Now    Vork,   N.    Y„   concurnlMK    th«   ruMUtnptlon   of   work   on   Hh 
IrrlKollon  svHtem. 

Sterllnu,  lilnho     The  llooii  Creek  IrrlKalbin  Co.,  recently  In- 

corpni; I    with    110. I    eapltal.    will    coiiHlruct    iin    trrlKutlon 

Hynleoi.      Ili.iiy    I  Iniiillton   In   IhtereNtxd. 

frier.  I  «nli  IIouiIn  for  $10, 000  have  bc<Ml  sold,  the  proceodB 
of    which     will    be    iiHed     for    the    ImproviMPent    of    the    water 

MyHteni.       Noted     Dee.     17. 

filrndnlr,  A rl«.  -KondH  for  $riO,000  have  been  voted,  the  pro- 
ci'edN  of  whl.h  will  be  used  for  the  conslruclloii  of  a  munici- 
pal   watiT    N\Ntem. 

.\berdern.  Wnsh.  -The  low  bidders  for  pumpH  for  tho  Fnlr- 
vlew  reMervoIr  were:  Henry  It.  Worthlngton  Co.,  10138,  for 
a  Nieain  turbine  engine;  DoiiKlaHS  MroH.,  Aberdeen,  13795,  for 
an  electrical  pump  ami  Snow  &  Co.,  $19,900,  for  a  crude  oil 
engine, 

Klihrnin,  \\  nsh.  Accorrling  to  press  reports  the  local  water 
system  owned  b\  1,.  H.  Priiltt  has  bi'cn  sold  to  P.  P.  Grover 
for   $20,000.      KxteMHlons   will   b.-    made. 

Kverett.  Wash. — A  report  has  been  m;ide  bv  Burns  *  Mc- 
Donnell KanHaH  City,  Mo.,  to  the  City  Council,  eHllniatlng  the 
value  of  the  present  water  system  at  $1,091,033.  The  cost  of 
conne<'tlng  the  .Sultan  Ulver  supply  with  the  system  Is  esti- 
mated at  $5S5,000.  or  with  a  supply  from  Miners  Creek,  $623,- 
170,      .Noted    Dec,    10. 

Senttle.  Wash.-  The  City  Council  contemplates  construct- 
ing a  1700-fl.  relnrorced-concrele  dam  on  the  Cedar  Hlvcr 
near  the  leaks  In  the  Impounding  bjisin  of  the  Cedar  Ulver 
Dam.      A.    H.    DImock    is   City    Engr. 

Seattle,  AVnsli. —  Plans  h.ave  been  approved  by  the  Board  of 
Public  Works  for  laying  water  mains  In  37th  Ave.,  N.  E.  Es- 
timated   cost,    $15,000. 

Echo,  Ore. — Bids  will  soon  be  received  bv  the  Teel  Irriga- 
tion District  for  the  pur<>h;ise  of  about  $SOO.nno  in  bonds,  the 
proceerls  of  which  will  be  used  for  the  construction  of  a  dam, 
a  tunnel  and  irrigation  <litches.  W.  B.  Hinkle,  Echo,  is  Ch. 
Engr.     .Noted  Jan.  2S. 

Eugene.  Ore. — Contracts  will  probably  lie  awarded  to  II.  E. 
Doering,  Portland,  at  $9245,  and  to  the  Mohawk  I.,umber  Co., 
Eugene,  at  $fi7S5,  for  constructing  a  2,500,000-gal.  concrete 
reserve! )-.     Noted  Oct.  8,  Feb.  11,  Mar.  1  and  Apr.  1. 

Oregon  City,  Ore — A  bond  issue  for  $375,000  has  been  de- 
clared legal  by  the  Supreme  Court.  The  proceeds  will  be  used 
to  obtain  water  from  the  south  fork  of  the  Clackamas  River. 
William  Andresen  is  one  of  the  Water  Commissioners.  Noted 
Mar.    18. 

Dnndas,  Ont. — McPhie,  Kelly  &  Darling.  Bank  of  Hamilton 
Bldg..  Hamilton,  has  prepared  plans  for  the  extension  of  the 
water  system  including  a  new  storage  dam.  The  estimated 
cost  is  $0000.      R.   W.  Karch   is  Engr.   of  Pub.   Utilities  Comn. 

IVewmarket.  Ont.^The  Fire  and  Light  Committee  ■will  pur- 
chase a  new  15-hp.  electric  pump  for  the  water-works.  The 
estimated    cost    is    $9000. 

Ottawa,    Ont. — Bids    will    be    received    until    5    p.m.,    Mav    12, 

by  the  Secrct.uy  of  the  Water-AVorks  Committee  for  furnish- 
ing .and  erecting  one  electrically  operated  pumping  unit.  R.  L. 
Haycock   is  Acting  Water-Wks.   Engr. 

SERVERS 

Andover,  Mass. — The  city  has  appropriated  $75,000  for  ex- 
tending the  sewer  system  to  the  Abbott  and  Marland  section. 
McClintock  &  Woodfall  is  Engr. 

Boston,  Mass. — Rids  will  be  received  until  Apr.  23  by  the 
Department  of  Pul)lic  Works  for  constructing  sewers"  and 
drains  in  Gustine  and  Fairview  .St.  and  in  Peacevale  Rd., 
Dorchester  District.     L.  K.  Rourke  is  Comr. 

Fall  River,  Mass. — Plans  are  being  prepared  by  Fav, 
Thorndike  &  Spofford,  Engr.,  for  the  construction  of  00  miles 
of  new  sanitary  sewers  and   15   miles  of  storm  sewers. 

+FitehI>urg,  Mass. — Bids  were  received  Apr.  7  by  the  Board 
of  .Sewage  Disposal  Commissioners  for  constructing  .Section 
7  of  the  main  intercepting  sewer  as  follows:  JOSEPH  LONG 
&  CO.,  Leominster,  $12,099  (awarded  contract);  F.  A.  Gammino. 
Providence.  R.  I..  $14,065;  D'Onfro  Bros.,  Leominster,  $15,688; 
Ralph    E.    Bull.    $16,931.      Noted   Mar.    18. 

Marlboro,  Mass. — The  city  contemplates  extending  the 
sewer  system.  Estimated  cost,  $58,000.  Warren  J.  Simonds  is 
City  Engr. 

Hartford,  Conn At  a  recent  election  the  citizens  de- 
feated the  proposition  to  appropriate  $50,000  for  the  con- 
struction of  a  storm  sewer  in  South  St. 

Binglinmton,  IV.  Y. — Bids  will  be  received  until  Apr.  28  by 
D.  W.  Foster,  City  Clk.,  for  constructing  sewers  in  Judson, 
Lorraine  and  Prospect  Ave.,  and  in  Baxter,  Julian  and  Hazel 
St. 

Great  Jfeck  Station,  N.  Y. — Bids  will  be  received  until  Apr. 
30  by  John  B.  Gilliar,  Chn.  Sewer  Comn.,  for  the  construction 
of  12  miles  of  8-  to  24-in.  vitrified  pipe  sewers,  appurtenances 
and  two  pumping  stations,  c.-i.  force  mains  and  disposal  works 
and  sedimentation  tanks.     Carl  II.  Watson  is  Engr. 

XewburRli,  X.  Y. — The  city  contemplates  the  construction  of 
the  Bridge  St.  sewer  from  William  and  Renwick  St.  to  the 
Quassaick    biidge. 

•New  York,  IV.  Y. — (Borough  of  Brooklyn) — (Oflicial) — Bids 
will  be  received  by  L.  H.  Pounds,  Borough  Pres.,  until  11  a.m., 
Apr.  28.  for  constructing  and  repairing  sewers  in  the  various 
streets   of   the   Borough. 

New  York,  N.  Y. — (Borough  of  Queens) — (Official) — Bids 
were  received  Apr.  14  by  Maurice  E.  Connolly,  Borough  Pres., 
for  (a)  constructing  sewers  in  Britton  Ave.  from  Broadway 
to  Ithaca  St..  and  in  K<tcham  St.  from  Britton  .\ve.  to  Pettit 
IM.,  Second  Ward,  (b)  constructing  sewers  in  Grove  St.  from 
Seneca    and    Covert    Ave.    to    Fairview    Ave.,    and    in    Fairview 
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Ave.  from  Linden  to  Ralph  St.,  Second  "Ward,  as  follows: 
Rodgers  &  McManus,  (a)  $8080,  (b)  $9696;  Peace  Bros.,  (a) 
$7007,  (b)  $9397:  Clancy  &  Nuhn,'(a)  $5480,  (b)  $9375;  James 
H.  Johnson,  (a)  $4386.  (b)  JSISO;  Charles  A.  Myers  Contract- 
ing Co.,  (a)  $6230,  (b)  $10,606:  William  J.  Horie,  (a)  $4395; 
H.  J.  Mullen  Contracting  Co..  (a)  $5508,  (b)  $9771;  Evergreen 
Construction  Co.,  (a)  $5732;  (Ireen  Contracting  Co.,  (a)  $5001; 
Tony  Lapadula.  (a)  $5722,  (b)  $9236:  Briggs  &  McLoughlin. 
(a)  $6616,  (b)  $11,220:  Rosenthal  Engineering  &  Contracting 
Co.,  (b)  $9072;  Gifford  Construction  Co.,  (b)  $8703;  Joseph  L. 
Sigretto,  (b)  $10,644:  JIurphv  Bros.,  (b)  $21,283;  Stanhope 
Contracting  Co.,   (b)   $10,041.     Xoted  Apr.  8. 

XiMkayuna,  >.  Y. — The  Town  Board  contemplates  the  ex- 
tension  of  a   sewer   in   District  Xo.   1. 

Olean,  X.  Y. — Bids  will  be  received  until  May  15  bv  H.  E. 
Bunce,  City  Engr.,  for  the  construction  of  8000  ft.  of  10-  to  18- 
in.  vitrified   .sewer.      Estimated   cost.   $8000. 

Reii!(.«elaer,  \".  Y. —  (Official)  —  (Correction) — The  city  con- 
templates constructing  sewers  in  Akin  Ave.,  Ring,  Second. 
Fifth,  Xinth  and  Birch   St.      Frank   R.   Lanagan   is  City   Engr. 

Yorkvllle.  N.  Y. — Bids  will  be  received  until  8  p.m.,  Apr. 
30,  by  the  Board  of  Trustees  for  constructing  3684  lin.ft.  of 
12-in.  and  2050  lin.ft.  of  .N-in.  vitrified  pipe  sewer,  nine  man- 
holes and  three  lampholes.     Noted  Dec.  31. 

Hadilonfleld,  N.  J. — The  Board  of  Commissioners  has  ap- 
proved a  bond  issue  of  $17,000  for  the  construction  of  sewers 
in  Kings   Highway.     Xoted  Mar.   11. 

Mammonton,  IV.  J. — According  to  press  reports  the  proceeds 
of  the  $108,500  bond  issue  will  be  used  to  pay  for  sewer  work 
already  completed  and  not  for  proposed  work  as  reported  in 
the  issue  of  Ai)r.  15. 

Newark,  Bf.  J. — Bids  will  be  received  until  2  p.m..  May  11, 
by  the  I'assaic  Valley  Sewerage  Commission,  Essex  Bldg.,  for 
constructing  the  northern  portion  of  Section  19  of  the  Au- 
quackanonk,  Garfield  and  Passaic  branch  sewer  of  the  Main 
Intercepting  Sewer. 

Trenton,  X.  J. — Bids  will  be  received  until  2:30  p.m.,  Apr. 
28,  by  the  City  Commissioners  for  the  construction  of  a  sewer 
in   Pennsylvania   Ave.      Frank   Thompson    is   City   Clk. 

+  Ventnor,  X.  J. —  (Atlantic  City  post  office) — -The  contract 
for  the  construction  of  a  force  main  and  intercepting  sewer 
has  been  awarded  to  the  CAXTRELL  CONSTRUCTION  CO., 
Philadelphia.  Penn.,  at  $27,075.  S.  H.  HEXRY  has  been  awarl- 
ed  the  contract  for  the  construction  of  a  sewage-disposal 
plant.     Noted  Feb.  4  and  Mar.   4. 

Jersey  Shore,  Penn. — Plans  have  been  prepared  by  C.  D. 
McCullough.  Citv  Engr..  for  the  construction  of  a  sewer  in 
Burke  St. 

-A Philadelphia,  Penn. — Bids  will  be  received  until  noon, 
Apr.  29,  by  M.  L.  Cooke,  Dir.  of  Pub.  Wks.,  for  constructing 
a  6x9-ft.  reinforced-concrete  sewer  in  Venango  St.,  a  13-ft. 
6-in.  brick  sewer  in  Ashdale  St..  a  6-ft.  6-in.  brick  sewer  in 
Adams  Ave.,  a  10-ft.  brick  sewer  in  Robbins  St..  reconstruc- 
tion of  sewers  in  Thompson  St..  a  3-ft.  brick  sewer  in  Far- 
hill  St..  a  10-ft.  6-in.  sewer  in  Seventh  St.,  a  5-ft.  6-in.  and  a 
6-ft.  sewer  in  34th  St.  and  for  special  work  in  Annsbury  St. 
Plans  are  on  file  at  the  office  of  Engineering  News,  36th  St. 
and   loth  Ave.,  New  York. 

Philadelphia,  Penn. — Bids  will  be  received  until  Apr.  29  by 
M.  L.  Cooke,  Dir.  Pub.  Wks.,  for  constructing  branch  and  main 
sewers,  according  to  Schedules  A  to  D;  Schedule  E,  shafting 
and  belt  mule  drive  over  enginer  No.  1  at  the  Pennypack  Creek 
pumping   station. 

'A'ReadInK,  Penn. —  (Official) — Bids  will  be  received  until  11 
a.m.,  Apr.  30,  by  Charles  Marks,  City  Clk.,  for  the  construc- 
tion of  a  sewer  in  West  Elm  and  Elm  St.  and  for  the  construc- 
tion of  a  sewage  filter  on  Fritz's  Island.  Edmund  B.  Ulrich  is 
City   Engr.     Noted  Sept.   17  and  Oct.   1. 

AVIIkeM-Barre,  Penn. —  (Official) — Bids  will  be  received  until 
May  25  bv  F.  H.  Gates.  City  Clk.,  for  constructing  brick,  seg- 
ment block  and  terra  cotta  pipe  sewers.  B.  K  .Finch  is  City 
Engr. 

AriluKton,  Md. —  Plans  have  been  prepared  by  Ezra  B.  Whit- 
man, Engr..  1319  Fidelity  Bldg.,  Baltimore,  for  the  construc- 
tion of  a  sewer  system  and  a  sewage-disposal  plant.  Noted 
Dec.  10. 

Fairmont,  W.  Va. — The  city  plans  to  construct  storm 
sewers   estimated   to  cost   $40,000. 

Kllznbeth  City,  >.  C. — Bid.s  will  be  received  until  May  1  by 
J.  S.  Whltehur.st,  City  P^ngr.,  for  constructing  sewers. 

Walterboro,  S.  C. — Bid.s  will  be  received  until  Mr.y  14  by 
H  W.  Black,  Chn.  of  Bd.  Comrs.,  for  the  construct  on  of  a 
sewer  system,  e.itlmated  to  cost  $13,000.  The  H.  S.  Jaudon 
Engineering  Co.,  .'outhern  Hank  &  Trust  Bldg.,  Savannah,  Oa., 
Is   Engr.      Noted    F    b,    is   and   Mar.    25. 

ifFt.  Myer«,  Kla.-  -The  contract  for  the  construction  of  725 
ft  of  12-ln.,  716  ft.  o'  10-ln.,  l.'>70  ft.  of  8-ln.  pipe  sewers,  five 
nianholes,  and  two  fl  ush  tanks  has  been  awarded  to  F.  E. 
TKAPP. 

Tampa,  Fla. —  (Official) — An  election  will  be  held  Mav  25 
to  vole  on  the  bond  IsHue  of  $250,000  for  the  extension  of  the 
sewer  sy.Mtciii       It.   B.   Martin   la  City    Engr.      Noted   Apr.   S. 

.InekKiMi,  MUd. — The  cltv  c(>nteniplat<-s  constructing  sani- 
tary HcwiT.H   In    lOwIng,   Line,   I.,iwIh  anil   Centnil  St. 

Ilnmm»nd.  La. — -An  election  will  soon  bo  held  to  vote  on 
the  ciuf.ftlon  of  Issuing  $33,840  In  bonds,  the  proceeds  of  which 
will  be  UMi'd  for  the  construction  of  a  sower  system.  J.  H. 
O'Neal    1h   I'liigr. 

Allinnrr,  Ohl«i — Bids  will  hti  received  until  Apr.  26  by  J.  E. 
Hogftn.  f'lk  of  Hd.  of  I'ub.  .Mer.,  for  constructing  the  Ryan 
Kun   Htorin    Hcwer 

llarberton.  I»hl»— Bids  will  be  received  until  Apr.  24  •  by 
O.  D.  lOverhard,  I>lr.  I'ub.  Her.,  for  constructing  main  and 
storm   Htwers   In    District   No.    1. 

(hetiot,  «»hlo  -(CInclnniitl  post  office)  —  Bids  will  bo  ro- 
celveil  until  noon.  Ai.r.  24.  bv  Albert  J.  Uonslng.  Clk.,  3507 
Ffnrrlson  Av<v.  for  the  conHtrucllon  of  n  scwei'  In  Hnrrlson 
Ave.    from    liiech    SI.    to    Kijiih-Im    Ave. 

^Cleveland,  Ohio  The  contrucl  for  the  construction  of  a 
sewer  In  Waterloo  IM..  W.  E..  has  been  awarded  to  the 
AMATA  C<»NSTIllICTri)N   Co..  at  $13,560. 


Dayton,  Ohio — The  city  contemplates  constructing  storm 
sewers  in  Commercial.  Eaton.  Highland.  Arbor.  Evaston  and 
Old  Orchard  St.     The  estimated  cost  is  $15,500. 

Qnincy,  Ohio — (Official) — The  Smith  &  Boulay  Co.,  320 
Nasby  Bldg.,  Toledo,  has  been  retained  by  the  village  to 
prepare  plans  for  the  construction  of  a  sanitary  sewer  system 
and  a  sewage-disposal  plant. 

+l.'rbana,  Ohio — The  contract  for  the  construction  of  the 
South  Main  St.  sewer  has  been  awarded  to  CHARLES  F. 
SMITH  CO..  Dayton,  at  $9300.  BOYD  &  COOK,  Dayton,  has 
been  awarded  the  contract  for  the  construction  of  storm 
sewers    in    Scioto    and    Kenton    St.,    at    $7800.      Noted    Apr.    8. 

Ft.  AVayne,  Ind. — The  City  Council  contemplates  the  con- 
struction of  ,1  main  sewer  in  the  Spy  Run   District. 

Grand  Rapid.s,  Mich. — The  city  contemplates  constructing 
a  sewer  system.  The  estimated  cost  is  $45,000.  L.  E.  Stevens 
is  City  Engr. 

+Maywood,  III. — The  contract  has  been  awarded  to  the 
TONKAWA  CONSTRUCTION  CO..  Kansas  City.  Mo.,  at  $85,000, 
for  the  construction  of  2*4  miles  of  concrete  and  vitrified  pipe 
outlet  sewer  and  5I/2  miles  of  12-in.  and  15-in.  lateral  sewers. 
Bids  were   opened   Apr.   1.     Noted  Mar.   25. 

Kenosha,  AVis. — Bids  will  be  received  until  2  p.m.,  Apr.  23, 
bv  B.  C.  Brennan,  Citj-  Engr.,  for  constructing  1500  ft.  of 
S4-in.,    2700   ft.    of   66-in.,    and    1200    ft.    of    36-in.    sewers. 

+Mndi9ion,  AVis. —  (Official) — The  contracts  for  constructing 
sewers  in  the  Fair  Oaks  district  have  been  awarded  to  J.  T. 
BLAKE,  at  $39,800,  SWEE.NEY  BROS.,  at  $31,500,  and  the 
PASTORET    COXSTRUCTION    CO.,    at     $8197.       Noted    Apr.     8. 

New  rilaru.s,  >Vi.s. —  (Official) — Bids  will  soon  be  received 
by  E.  J.  Hoesly,  Village  Clk.,  for  constructing  1015  ft.  of  8-in., 
283  ft.  of  6-in..  720  ft.  of  5-in.  vitrified  pipe  sewers,  five 
manholes,  one   lamphole   and   one   flush   tank. 

Sheboygan  Falls,  Wi.s. — The  lowest  bid  received  by  the 
Common  Council  for  the  construction  of  sanitary  sewers  in 
Monroe  St.   was  that  of  the   David   Van   Stelle  Co. 

Sheboygan  Falls,  \vi.«j. — The  Council  Commission  has  passed 
an  ordinance  authorizing  an  issue  of  bonds  for  $35,000  for  the 
completion  of  the  Stringham  Creek  sewer. 

Anie.s,  Iowa — Bids  will  be  received  until  7:30  p.m..  May  3, 
by  A.  B.  Ma.xwell.  City  Clk..  for  constructing  sanitary  sewers 
and  sub-drains  in  Fjfth  St.  and  Douglas  Ave. 

Jewell  Junction.  Iowa — (Jewell  post  office) — Bids  will  be 
received  until  May  3  by  M.  J.  Steverson.  Clk..  for  the  construc- 
tion of  a  sanitary  sewer  system,  disposal  plant  and  outlet  sew- 
ers.     Xoted   Apr.    1. 

>It.  Ayr,  Iowa — Plans  have  been  prepared  by  W.  T.  Archer 
&  Co.,  Kansas  City.  AIo..  for  the  construction  of  a  sewer  sys- 
tem.    Noted   Mar.  25. 

+  Postville,  Iowa — The  contract  for  the  construction  of  4% 
miles  of  8-in.,  10-in..  and  12-in.  vitrified  tile  pipe  sewer,  and  a 
sewage  disposal  plant  has  been  awarded  to  M.  TSCHIRIGI 
&  SONS,  Cedar  Rapids.  Noted  Oct.  8,  Nov.  12.  Jan.  21  and 
Mar.  25. 

+Siou.x  City,  Iowa — The  contract  for  the  construction  of 
the  Geneva  St.  sewer  system  has  been  awarded  to  F.  T. 
LEEDER. 

Tripoli,  Iowa — Bids  will  be  received  until  Apr.  30  by  H.  W. 
Bockhams.  Citv  Clk..  for  the  construction  of  a  sewer  system. 
The   estimated   cost  is  $35,00.     Noted    Mar.   11. 

Waterloo,  Iowa — The  city  contemplates  constructing  a 
sewer  system. 

+Rveleth,  Minn. — The  contract  for  constructing  1062  ft.  of 
24-in.  pipe,  270  ft.  of  18-in.  pipe,  535  ft.  of  15-in.  pipe,  630 
ft.  of  12-in.  pipe,  1525  ft.  of  36-in.  segment  block  sewers,  man- 
holes and  catch  basins  in  Garfield  and  Pierce  St.  and  Cleve- 
land and  Adams  Ave.  has  been  awarded  to  the  LAWRENCE- 
McCANN   CO..    at    $15,488. 

St.  Paul,  Minn. — The  city  contemplates  the  construction 
of  a  storm  sewer  in  Sixth  St.  Estimated  cost,  $17,000.  Oscar 
Claussen   is  City   Engr. 

St.  Paul.  Minn. — The  State  Senate  Finance  Committee  has 
appropriated  $30,000  for  State  Aid  in  the  construction  of  a 
sewer  system  in  North  Hamline  and  the  State  Fair  Grounds. 

Chanute,  Kan. — Plr.ns  aie  being  prepared  by  Worley  & 
Black.  Engr..  3iil  Reliance  Bldg..  Kansas  City.  Mo.,  for  the 
construction  of  a  sewage-disposal  plant.  Estimated  cost,  $40.- 
000. 

Valley  Kails,  Kan. — The  citizens  have  voted  $45,000  in  bonds 
for  the  construction  of  a  sewer  system. 

Broken  llow,  Xeb. — The  citizens  defeated  the  cjuestion  to 
issue  $14,500  in  bonds  for  the  construction  of  a  sanitary  sewer 
system.      H.    E.   Thompson   is  City   Clk.      Noted   Mar.   25. 

+Havenun,  Xeb. —  (Official) — The  contract  for  the  construc- 
tion of  a  sewer  system  has  been  awarded  to  the  ARTHUR 
DOBSON   CO.,    Lincoln,   at   $20,000. 

Sioux  Fulls,  S.  I». — Bids  will  be  received  until  9  a.m.,  Aor. 
26,  by  the  Board  of  Commissioners  for  the  construction  Of  a 
sewer  in   21st   St.    f'om    Phillips   to  Minnesota   Ave. 

llelKrade,  Mont. — The  Town  Council  has  decided  to  post- 
pone the  construction  of  the  proposed  sewer  system  for  about 
two   years.      Noti-d   .Mar.   25   and   -Vpr.   1. 

+  llutte,  Mont. —  ((Xtlclal)—  I'.ids  were  received  Mar.  15  by 
John  C.  DrlHcoU.  City  Clk.,  for  the  construction  of  a  sewer 
system  for  the  South  Side  as  follows;  Ut)BEKT  METCALK, 
1429  Warren  Ave..  $88,467  (awarded  contract);  F.  G.  Dunn. 
|!I3.963;  Kennedv  ('onatrucllon  Co.,  $95,974:  R.  M.  Bardsen  & 
Co..  $105,419;  C.  L.  De  Vail.  $106,090;  Llnstrom  ,t  Oren,  $107,- 
214;  George  W.  Kemper.  $108,306;  Atlas  t^onstructlcm  Co..  $110.- 
»4I!:  J.  Kellev.  $115,343;  Slumson  *  Hexam,  $116,819;  J.  C 
Mugulre,  $116,909;  Uaggart  Construction  Co.,  $117,035:  G.  H. 
Nash  &  Co.,  $119,359;  Idaho  Hardware  &  Plow  Co.,  $119,718. 
W.    J.    Flood    Is    City    Engr.       Note<l     Feb.     IS. 

Kansas  City.  Mo. —  .\n  election  will  bo  held  May  25  to 
vole  on  the  iiue.sl Ion  of  Issuing  $500,000  In  bonds,  the  proceeds 
of  which  will  1m-  used  for  constructing  sowers.  Curtis  Hill  l» 
City   Engr 
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S|irltiuil<-I<l,  >lo.  At  a  I'oconi  rlorlloii  tlio  cltltoiiM  (Iffi-iili-cl 
ch<'  |M  i>|ii>Mi(ii>ii  III  iNMiii'  IiiiiiiIh  for  )Ml,non  for  ciiMNti  iictliiK  »'>« 
iiillc  of  iniitii  Hi'Ui'i    iitiil  a  Hi'iitit'   (Milk. 

llnrrUain.  Ark.  I'Imiih  ui«  Ik-Iiik  priMXircil  liy  AllxTl  ('. 
MoiiK'.  i:iiKi-.  I''rl»i<'  lllilK..  .Iiiplln,  Mo.,  for  tho  conHtructlnii 
of  u   mnviT    H.VHtvin.      N4>i<m1    Nov.    ."i    iiiiil   Jim.    7. 

Auiitlii.  Tex.-  All  I'U'clloii  will  noom  Iio  )ii<I(I  to  voto  on  tllo 
(|\i<<)<lloii  of  ImhuIiik  IL'Ci.ooo  III  IiuiiiIh  for  coiiHtruotliiK  nililllionM 
to   tlu>  Ki-wor  x.vxii'iii. 

Ilriiiiiiiuiit,  Tp\.— An  elocttoii  will  lio  hold  on  May  20  to 
vot)'  on  till-  uucHlion  of  IhmuIiik  130.000  In  lionila  for  tho 
coiiKlivu-lloii   or  u   Mi-wor   MyMtcni.     ('.    I..   SohiM-cr   Ih  City    I'^nwr. 

Ilrommooil,  'I>\.  -  Tht>  cltlxi'nH  have  vutc^d  1X000  In  bontln 
for   tlir   l'Oll^<tl'Ut-tloll   of  It   N(<|itl(<   tank. 

lluiiMtoii  llrluhlH,  Tpx."  KIiIh  will  lie  rrci'l voil  until  (!  p.m., 
Mny  10.  by  th<-  City  Couiull  for  tho  <'onHtriu-tloii  of  MOO  ft. 
of  >l-lii.  mill  mill  ft.  of  :it'i-lii.  Ntoini  Kowor«  with  InlotM  anil 
iul>-h-l>:i.Miiis. 

«)nk  fllir.  'IV*. —  (Dallas  pout  olllco)  — HIiIh  will  soon  lio 
rooolvi'il  liy  K.  U.  Noliiis,  t'lty  I'omr..  for  ooiiHtructlnK  iiiiollior 
unit  of  the  Collar  Crook  Intorcoptor  anil  ovorllow  sowor,  oHtl- 
niato.l    to    i-o.st    $lfi,(lOO. 

Trxnrkiiiiii,  T«>». — Tho  city  will  Ihhuo  bontlH  for  $14,000.  tho 
prooooilN  to  bo  UHoil  for  linprovlUK  tho  seworB  in  DiHtrlot 
.No.   :t.      Noloil   l>oi\   :!1. 

lOilitoMnlrr,  folo. — At  n  recent  eloctlon  the  oIllzenH  ilc- 
fcntoil  tlio  iiuostloii  to  Issue  $60,000  In  bonds  for  the  construc- 
tion of  II   .lower  system. 

HiiHo.  »'«lo. — The  city  contoiiiplates  constructliiK  a  san- 
ltar\    sowor   system. 

.^iiierlrnii  KiiIIn,  Idnho — Hlils  will  be  rocolvod  until  Mav 
T  bv  O.  !•'.  Crawloy,  Clk.  of  Sowor  I'om.,  for  constructing  M.fiOO 
ft.  of  S-ln.  vitrltlod  pipe,  .liiiio  ft.  of  %-ln.  w.-l.  pipe,  4.300  ft. 
of  12-iii.  vitrltlod  pipe  sowers,  IS  concrete  manholes  and  .10 
concroto  tlush  tanks. 

+Snlt  I.nke  City,  I'tnh — The  Cltv  Commissioner  has  award- 
ed tho  contract  to  UYHEIIY  BROS.,  at  $10,039,  for  the 
construction   of  a  sewer   in   District  No.  2.')0. 

Menn.  Arl«. — The  Sower  Commission  of  the  City  Council 
has  approved  the  plans  prepared  by  .lohn  Sandberg  &  Co., 
En);r.,  Denver,  Colo.,  for  the  construction  of  a  sewer  svstem. 
Estimated  cost,  $7.5,000.  Harry  L..  Hancock  Is  City  Engr. 
Noted  .\pr.   1. 

+rhoeiiix.  Aria. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  THOMAS  M.  FORSON, 
Kansas  City,  Kan.,  at   $22,347. 

+rh<vnix,  Arl». — See  item   under  "Federal  Government." 

+Knniiielnw,  >VnMh. — It  is  reported  that  the  contracts  have 
been  awarded  to  DIO.NNY  HE.NTON  ClvAY  &  COAL,  CO.,  Hoge 
Bldg.,  Seattle,  for  sewer  pipe  and  to  the  Pacific  Sewer  & 
\V.\TERMAIN  CONSTHI'CTION  CO.,  Tacoma,  for  ditch  work, 
in  connection  with  tlie  sewer  system,  estimated  to  cost  $2.'), 000. 
Noted  JIar.   IS. 

Spoknne.  'Wniili. — Bids  were  received  by  the  City  Council 
for  the  Sprague  Ave.  and  Division  St.  section  of  the  proposed 
sewer  changes  in  connection  with  the  Northern  Pacific  grade 
separation  work  as  follows:  P.  L.  l.,angan,  $2S,064;  .lames  C. 
Board,  $41.96.-);  Kurd  &  De  Camp,  $43,695,  and  J.  Hov  &  Co., 
$23,509.     Morton   JIacartney   is  City  Engr.     Noted   Apr.    1. 

Klaninth  Fnlls,  Ore.- — Plans  have  been  prepared  by  J.  Mc- 
Lean, City  Engr,,  for  the  construction  of  a  sewer  system. 
Estimated    cost,    $140,000. 

Portland.  Ore. — Bids  will  soon  be  received  by  A.  L.  Barbour, 
City  Audr.,  for  the  construction  of  sewers.  Plans  have  been 
prepared  by  the  City  Engineering  Department.  The  estimated 
cost   is    $2S,000. 

+HiintinKton  Beach,  Calif. — The  contract  for  the  construc- 
tion of  the  outfall  section  of  the  municipal  sewer  svstem  and 
a  septic  tank  has  been  awarded  to  the  HEI^LAND  CONSTRUC- 
TION CO.,  San   Diego,  at   $11,900.     Noted  Mar.   11   and   Apr.   15. 

+L,onR:  Beach,  Calif. — The  contract  for  furnishing  the  city 
with  1300  tons  of  c.-i.  pipe  for  the  construction  of  a  municipal 
sewer  svstem  has  been  awarded  to  the  U.  S.  CAST  IRON  PIPE 
&   FOUNDRY  CO.,   Burlington,   N.   J. 

^Richmond,  Calif. — The  City  Council  has  awarded  the  con- 
tract for  the  construction  of  lateral  sewers  to  CHAMBERS 
&  HEAFY,  at  $9726. 

Montreal,  Que. — It  is  reported  that  the  city  contemplates 
constructing   sewers   estimated   to   cost   $900,000. 

Hamilton,  Ont. — Bids  will  be  received  until  5  p.m.,  Apr.  27, 
by  JI.  Kent,  City  Clk.,  for  equipping  the  Gage  Ave.  sewage 
pumping  station.     J.   Macallum   is   City   Engr. 

Oakville,  Ont. — The  Town  Council  contemplates  construct- 
ing sewers  in  various  streets,  estimated  to  cost  $9910.  \V.  E. 
M.   Crawley   is   Clk. 

Toronto,  Ont. — Bids  will  be  received  until  noon,  Apr.  27, 
by  T.  L.  Church,  Chn.  of  Bd.  of  Control,  City  Hall,  for  the 
construction  of  sewers  in  Blackthorn,  Hallawell,  Osier,  Pres- 
cott,  and  Sunnyside  Ave. 

Vancouver,  B.  C. — Bids  will  soon  be  received  by  the  Board 
of  Joint  Sewerage  Commissioners  for  the  construction  of  the 
Clark  Drive  sewer  from  the  high  water  mark  to  a  point  about 
1500  ft.  out  into  the  inlet.     A.  D.  Creer  is  Engr.     Noted  Dec.  10. 

garb.ige: 

•f Schenectadr,  X.  V. — The  contract  has  been  awarded  to 
M.  F.  DOL.L.\RD.  Albany,  at  $48,500,  for  the  collection  of  gar- 
bage and  ashes  for  five  years. 

•fCoraopoIln,  Penn. —  (Official) — The  contract  for  a  10-ton 
Decarie  incinerator,  with  forced-draft  fan,  ash-handling  equip- 
ment has  been  awarded  to  the  STACY-BATES  CO.,  Minne- 
apolis.  Minn.,  at   $10,600. 

Philadelphia,  I-enn. — The  only  bid  received  Apr.  8  by  the 
Department  of  Public  Works  for  garbaere  disposal  for  1916 
was  that  of  the  Penn  Reduction  Co.,  at  $363,588.  Noted 
Apr.    S. 


liiiiiiliiuioii,  W,  \  n.  'Hii'  City  CommlRNlnnorn  hiiv«  ro- 
<<u<ci  ,1  |,i  c.|iiihll|iiii  riniii  iIm'  .NIiiooii  liii'liionilor  .MTm.  Co., 
Miiriiii.  i;;i.,  IM  IhNliill  II  phiiit.  Till'  I'llv  will  liiilld  iiiiotlii-r 
Inoliioriitor   in   tho   oiiHlorn   •itIIoii   of   the   city.      .Noted    .Mar.    IX. 

ilrnumont.  Tvx.  An  oloi'tloii  will  Im-  hobl  May  20  to  voto 
on  tho  i|iii'Ml|iin  of  IhhiiIiik  tfiOOO  In  IioimIh.  tho  procoodM  of 
which   will   111'   iiMod   for  tin-   ooiiHtriirtloii   of  an   Inolneriitor. 

lllliiilMiro,  '!>», —  IIoiiiIh  for  ?r>000  hiivo  boon  votoil,  tho  pro- 
cenilM  of  wlili'h  will  bo  iimoiI  for  the  cotiNtructlon  of  u  crema- 
tory.     A.    lliiiii;ilirloH   Ih   City    EiiKr. 

Torunio,  Ont.  -  (Ollli'liil)  —  In  our  Ihhuo  of  Apr.  I  It  wiii) 
Hliilod  tliMl  Iho  CiiiimiIIhii  OrlMoom  UuhhoII  Co.  wiim  awiirdoil 
oontrart  for  •'OiiHtruit  lug  throi-  liiiliiiriitliig  f  iiriiaoi-M  iiiid 
Self  llroH.  wiiH  I  hi-  mxl  lowoMt  biddir.  Thi-  bid  of  .Self  llroH. 
wiiM  Informal  iind  the  KnlvorHiil  KiiginoiMlng  <,'o..  Han  Fran- 
cIhco,  Calif.,  Ill  $55,973   wiih   iIio   iioxt    lowiHt. 

STIIKI'VI'S    A\n    ItOAIlH 

HoHton.  ManM. — A  bill  for  tho  appropriation  of  $2,000,000 
for  tho  lonKtructlon  of  good  roiidM  ha«  been  recommended 
by  Iho  Cfovernor  nnd  Im  bcInK  conHldered  by  the  State  LeglH- 
latiiro. 

ifiionton,  llnHN.- — The  contract  for  the  conHtriictlon  of  10.200 
liii.fl.  of  state  road  In  Diixbury,  has  bioii  awardod  by  the 
lllghwav  CommisHloners  to  K.  J.  llorUKlO,  Abingtoii,  at  $11,- 
420.  other  bids  wore:  D.  J.  Sheehan,  Lynn,  $12,223;  F.  E.  EIIIh, 
MelroMo.  $13,972;  .Middlesex  Contracting  Co.,  North  Adams, 
$19,319.     Noted  Apr.   I. 

Itonton,  MaHM. —  Bids  will  be  received  until  Apr.  26  by  the 
Public  Works  Department  for  asphalt  or  bitullthlc  pavements, 
in  Hopostill  and  Wellington  Hill  St.,  Dorchester  District. 
L.  K.   Rourke   is  Comr. 

+noHton,  MnMM, — Bids  were  received  Apr.  13  for  construcl- 
Ing  (a)  3600  liii.ft.  of  road  in  Gardner,  n>)  10,600  lln.ft.  of  roail 
in  Ashbv  iis  follows:  ADCO  CO.NTRACTING  CO.,  Boston,  (a) 
$6SS6,   (1))   $10, ISO  (awarded  contract);   R.  F.   HUDSON,  Melrose, 

(a)  $6506  (awarded  contract);  Sewell,  Small  &  Ingalls,  Bar 
H.irbor,  Maine,  (a)  $6746,  (b)  $11,770;  B.  Pompiani  &  Co., 
Quincy,  (a)  $6926,  (b)  $9825;  B.  F.  .Savage,  Worcester,  (a) 
$7056;  C.  E.  Home,  Millbury,  (a)  $7306,  (b)  $11,905;  J.  J. 
Merco,  Watertown,    (a)    $7594;   F.   E.   Ellis,  Melrose,   (a)    $7858, 

(b)  $14,045;  D.  H.  Dadinon,  Ashby,  (a)  $10,845;  K.  R.  Newell, 
Uxbridge,  (b)  $11,300;  F,  J.  Mague,  West  Newton,  (b)  $12,260; 
C.  A.  Kollv,  Somerville,  (b)  $12,860;  W.  J.  Donovan,  Fitchburg, 
(b)    $13,14  7.      Noted   Apr.    S. 

BoNton,  MnMM. — Bids  will  be  received  until  Apr.  22  by  the 
Supply  Department  for  60,000  lin.ft.  of  edgestone,  9000  lin.ft. 
of  circle  stone  and  flagging.  D.  Frank  Doherty,  808  City  Hall 
Annex,  is  Supt. 

BoNton,  MaMM. — Bids  will  be  received  until  Apr.  27  by  the 
State  Highway  Commission  for  the  construction  of  roads 
as  follows:  8100  lin.ft.  in  Somerset  and  Swansea;  6200  lin.ft. 
in  Rehoboth;  7400  lin.ft.  in  Somerset;  6100  lin.ft.  in  Dighton 
and  Taunton;  S500  lin.ft.  in  Reading  and  4700  lin.ft.  in 
Beverly.     Artliur  W.  Dean,  15  Ashburton  PI.,  i.s  Ch.  Engr. 

+Hartford,  <'onn. — Contracts  for  state  road  work  in  Enfield 
Township  and  Greenwicli  have  been  awarded  to  A.  D. 
BRIDGE'S  SONS,   Hazardville,  at   $8000  and   $5500   respectively. 

'A'AUiany,  N.  V. —  (Official) — Bids  will  be  received  until  1 
p.m..  Apr.  29  b.v  Edwin  Duffey.  State  Highway  Comr..  55  Dan- 
caster  St..   for  furnishing  stone   to   the  various  counties. 

+.\lbnny,  N.  Y. — The  contract  for  repaving  Eagle  St.  from 
Elk  to  Mvrtle  St.  has  been  awarded  to  PATRICK  W.  MUL- 
Dl'iRRY.    at    $52,3S7. 

+.\lhany,  N.  V. — The  contract  for  repaving  James  St.  from 
State  to  Columbia  St.  has  been  awarded  to  KENNY  &  DU- 
MARY,    at    $9108. 

I^AIbnny,  N.  Y. —  (Official) — Bids  will  be  received  until  1 
p.m..  May  5,  by  Edwin  Duffey,  State  Highway  Comr.,  for 
improving   highways   in   various   counties. 

+*AII>nny,  IV.  Y. —  (Official) — Bids  were  received  Apr.  14 
by  Edwin  Duffey,  State  Highway  Comr.,  and  contracts  award- 
ed for  road  construction  as  follows: 

Road  No.  1229,  Albany  County,  2.30  miles — Amos  D.  Bridge's 
Sons,  Inc.,  Hazardville,  Conn.,  $25,332;  John  Arborio,  New- 
Haven,  Conn.,  $24,016;  Curran  Corporation.  Middletown,  Conn., 
$25,675;  S.  B.  Van  Wagonen,  Inc.,  Rondout,  $25,273;  JOHN  W. 
PLYNN,  Waterford,  $23,668  (awarded  contract);  David  H. 
Craw,  Ravena,  $25,404;  Highway  Engineering  Co.,  Inc.,  Alljanv, 
$24,815. 

Road  No.  1246,  Alleganv  County,  6.71  miles — John  Johnson 
Construction  Co.,  Buffalo,  $101,914;  Sullivan  Construction  Co., 
Syracuse,  $101,814;  James  E.  Martin,  Utica,  $101,845;  GREEN- 
FIELD CONSTRUCTION  CO.,  Hornell,  $96,379  (awarded  con- 
tract); Bison  Citv  Engineering  &  Contracting  Co.,  Buffalo, 
$103,042;  J.  W.  Brennan  Construction  Co.,  Inc.,  Geneva,  $102,125; 
McNierney   Construction   Co.,   Canton,    Penn.,    $102,128. 

Road  No.  1177,  Essex  Courity,  5.34  miles — Harold  J.  Shields, 
Albanv,  $53,251;  Rumpf  &  Stevens,  Lake  Placid,  $53,114;  S.  B. 
VAN  W.\GONEN,  INC.,  Rondout,  $52,042  (awarded  contract); 
C.   W.  Tryon,   Boyntonville,    $55,985. 

Road  No.  1250,  Franklin  County,  5.50  miles — Fulton  Engi- 
neering Co.,  Inc.,  Albanv,  $73,851;  SPUYTEN-DUYVIL  CON- 
STRUCTION CO.,  New  York,  $73,054  (awarded  contract); 
Richard   Hopkins,  Troy,   $75,611. 

Road  No.  1251,  Franklin  County,  4.91  miles — Flood  &  Van 
Wirt  Co.,  Hudson  Falls,  $45,361:  W.  T.  Thayer  &  Co.,  Chateau- 
gay,  $46,554;  John  F.  Lewis.  Albanv.  $42,542:  Latour  &  Starks, 
Saranac  Lake,  $44,671;  Rl'MPF  c*t  STEVENS,  Lake  Placid, 
$41,417  (awarded  contract);  William  J.  Morrissey,  Saratoga, 
$42,713. 

Road  No.  1252,  Franklin  County,  11.41  miles — James  E. 
Martin,  Utica,  $129,824;  Weed  &  Walsh,  Mechanicsville,  $130.- 
682;  Richard  Hopkins,  Trov,  $120,471;  Busch  &  I'ercival,  Buf- 
falo, $118,930;  Spuyten  Duyvil  Construction  Co.,  New  York, 
$104,999.     Award  withheld. 

Road  No.  5507,  Monroe  County,  2.14  miles — Michael  H. 
Ripton,  Rochester,  $20,370;  W.  J.  FOX,  Oramel,  N.  Y.,  $18,978 
(awarded  contract);  Ribstine-Holter  Co.,  Inc.,  Rochester, 
$20,439;  Schroeder-Hicks  Contracting  Co.,  Rochester,  $20,198; 
Brooks  &  Julian,  Rochester,  $18,357;  Greenfield  Construction 
Co..  Hornell,   $19,649;   P.   H.   Murray,   Rochester,   $19,309. 

Road  No.  1236.  Monroe  County,  1.87  miles — WHITMORE- 
RAUBER  &  VICINIUS,  Rochester,  $20,974   (awarded  contract); 
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James  Rossney,  Buffalo,  $21,631;  Wood  &  Tompkins,  Hilton, 
$22,09S:  John  Johnson  Construction  Co.,  Buffalo,  $21,603;  Rib- 
stine-Holter  Co.,  Inc.,  Rochester,  $21,161;  Brooks  &  Julian, 
Rochester,  $20,997;  M.  Bennett  &  Sons,  Indiana,  Penn.,  $21,804; 
George  Holler,  Albany,   $21,271. 

Road  No.  115S,  Oneida  County,  2.63  miles — Conroy  &  Nlx- 
dorf,  Oneida,  $5S,701;  Spuyten-Duyvil  Construction  Co.,  New 
York,  $59,03S;  C.  W.  Tryon,  Boyntonville,  $55,874;  Bison  City 
Engineering  &  Contracting  Co.,  Inc.,  Buffalo,  $58,459;  Dale 
Engineering  Co.,  Utica,  $55,820;  P.  J.  Kennedy,  Utica,  $58,553; 
A.  J.  Rorkwood,  Rochester,  $55,678;  Monroe  Roads  Co.,  Pitts- 
ford,  $57,859;  GREENFIELD  CONSTRUCTION  CO.,  Hornell, 
$51,530   (awarded   contract). 

Road  No.  1243,  Oswego  County,  5.41  miles — Thomas  Grady, 
Rochester,  $44,178;  Bison  City  Engineering  &  Contracting  Co.. 
Inc.,  Buffalo,  $45,869;  HARRADINE  BROS.  CO.,  INC.,  Spencer- 
port,  $42,454  (awarded  contract);  Pathfinder  Construction  Co., 
Inc.,  Fulton,  $44,940;  Michael  Murphy,  Rochester,  $43,693; 
Semper  Bros.,  Watertown,  $45,084;  P.  H.  Murray,  Rochester, 
$45,092. 

Road  No.  1244,  Oswego  County,  5.22  miles — Monroe  Roads 
Co..  Pittsford,  $47,853;  Sale  Engineering  Co.,  Utica,  $48,966; 
Greece  Construction  Co.,  Rochester,  $49,627;  VALLEY  CON- 
STRUCTION CO.,  Sidney,  $45,069  (awarded  contract);  James 
E.  Martin,  Utica,  $49,331;  Pathfinder  Construction  Co.,  Inc., 
Fulton,  $45,141;  I.  B.  Contracting  Corporation,  New  York, 
$49,631. 

Road  No.  1245,  Oswego  County,  3.66  miles — DeBarber  & 
Hill,  Fulton,  $30,891;  Pathfinder  Construction  Co.,  Inc.,  Fulton, 
$29,559;  Monroe  Roads  Co..  Pittsford.  $30,358;  Thomas  Grady, 
Rochester,  $30,579;  J.  A.  Jova,  Inc.,  Newburgh,  $31,108;  Fulton 
Engineering  Co.,  Inc.,  Albany,  $30,600;  J.  A.  CULKIN,  Oswego, 
$29,452  (awarded  contract);  Greece  Construction  Co.,  Ro- 
chester, $30,969. 

Road  No.  5535,  St.  Lawrence  Co.,  6.66  miles — "W.  T.  Thayer 
Co.,  Chateaugay,  $6S.461;  P.  J.  Kennedy,  Utica,  $71,344;  Ross- 
Hallenbpck  Construction  Co.,  Copenhagen,  $67,786;  Weed  & 
Walsh,  JlechanicsviUe,  $72,299;  Monroe  Roads  Co.,  Pittsford, 
$69,853;  T.  H.  GILL  CO.,  Binghamton,  $65,818  (awarded  con- 
tract); A.  J  Rockwood,  Rochester,  $70,729;  Eggleston  & 
Garthwaite,  Yonkers,  $69,480;  Thomas  O'Brien,  Watertown, 
$73,353;  Spuyten-Duy vil  Construction  Co.,  New  York,  $75,027; 
Burns  Bros.  &  Haley,  Watertown,  $79,759;  Semper  Bros., 
Watertown,   $69,620. 

Road  No.  5410,  Wyoming  County.  3.SS  miles — Morrison  & 
Quinn,  Inc.,  Rochester,  $41,310;  JOHN  JOHNSON  CONSTRUC- 
TION CO.,  Buffalo,  $40,083  (awarded  contract);  James  Rossney, 
Buffalo,  $41,382;  George  Holler,  Albany,  $42,186;  Wood  & 
Tompkins,  Hilton,  $43,714;  M.  Bennett  &  Sons,  Indiana,  Penn., 
$41,618;  Thomas  F.  Murray,  LeRoy,  $41,386;  Bison  City  Engi- 
neering &  Contracting  Co.,  Buffalo.  $41,676;  Ribstine-Holter 
Co.,  Inc.,  Rochester,  $41,978.     Noted  Mar.  25. 

-A-Albany,  X.  Y. —  (Official) — Bids  will  be  received  until 
1  p.m..  May  11,  by  Edwin  Duffey.  State  Highway  Comr.,  for 
repairing  highways  in  various  counties. 

+  Rufralo.  >'.  Y.— The  Board  of  Public  Works  has  awarded 
the  contract  for  paving  Robinson  St.  and  Runbold  Ave.  to 
LOUIS  H.  GIPP,   Buffalo,   at   $39,189. 

Buffalo,  N.  Y. — The  Board  of  Aldermen  has  ordered  the 
paving  of  I^arkin  St.  with  stone,  and  the  repaving  of  Illinois 
and  South  Cedar  St. 

+Bnffalo,  X.  Y. — The  Commissioner  of  Public  Works  has 
awarded  the  contract  to  the  GERM.VN  ROCK,  ASPHALT  & 
CEMENT  CO.,  LTD.,  for  paving  Winchester  Ave.  with  asphalt. 

+New  York,  X.  Y. —  (Borough  of  Bronx)  —  (Official) — The 
contract  for  200,000  gal.  asphalt  road  oil  has  been  awarded 
to  the  WARNER  QUINLAN  CO.,  79  Wall  St.,  at  .032c.  per  gal. 
Noted  Mar.  25. 

Xew  York,  X.  Y. —  (Borough  of  Bronx) — (OfHcial) — Bids 
will  be  received  b.v  Douglas  Mathewson,  Borough  Pres..  until 
10:30  a.m..  Apr.  29,  for  repairing  asphalt  block  pavement  and 
setting  curbs;  also  for  furnishing  and  delivering  175  tons  of 
asphaltic  cement. 

Xew  York.  X.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  hi-  received  until  11  a.m..  Apr.  28,  b.v  L.  H.  Pounds,  Bor- 
ough Pres..  for  furnishing  and  delivering  2200  cu.yd.  of  sand, 
where    rccjuired    in   the    Borough. 

New  York,  X.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
were  received  Apr.  14  by  the  Borough  President  for  improving 
18th  St.  from  11th  Ave.  to  Vanderbilt  St.  as  follows:  M.  F. 
Hickey,  $10,583;  Charles  A.  Myers  Contracting  Co.,  $10,987; 
M.  J.  O'Hara,  $11,128;  Norton  &  Gorman,  $11,121;  W.  J.  Scanlon 
Co.,  $10,963;  Ulrich  &  Co..  $10,679;  Itosenthal  Engineering  & 
Contracting  Co.,  $11,189.      Noted  Apr.   8. 

Xew  York,  X.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  Apr.  14  for  Improving  Front  St.  from  Fulton 
to  Adams  St.  a.s  follows:  Charles  A.  Myers  Contracting  Co., 
$8599;  Ulrich  *  Co..  $9261;  Rosenthal  Engineering  &  Contract- 
ing Co.,  $!ifi<)9;  W.  J.  Scanlon,  $S895;  M.  F.  O'Hara,  $10,029; 
Norton   *  <!orman,  $S90».     Noted  Apr.  8. 

Xew  York,  .\.  Y. — ( liorough  of  Manhattan) — Press  reports 
.state  that  the  citv  contemplates  i>avliig  Dutch  St.  from  John  to 
Fulton  St.,  Kith  St.  from  Ave.  A  to  Third  Ave..  32tiil  St.  from 
Second  to  Third  Ave.,  40th  St.  from  Spci>nd  to  [..exington  Ave. 
and  ITKth  St.  from  Audubon  fo  SI.  Nicholas  .\ve.  with  sheet 
asphalt;  iil.ici  for  piiving  Houston  St.  from  Lafayette  to  Crosby 
St.,  30th  St.  from  Ninth  fo  Tenth  Ave.,  32nd.  St.  from  First  to 
Second  Ave..  38th  St.  from  First  to  Second  Ave.,  and  4ilth  St. 
from   First  to  Second  Ave.  with  giiinlte. 

^■knnmrito,  X.  Y. — Cf)ntractH  have  been  awarded  for  con- 
Htrurtlng  approximately  4000  sriyil.  of  vitrified  brick  iiavemeiit 
to  J.  A.  CALKIN,  Oswego,  .-it  $13.4.''iS  iin<l  for  ii'.HiirfacIng 
H.'IOO  f«|  yd  of  old  sheet  asphalt  navement  with  vltrltled  brick 
to  HAMUi;!-  BONN,  Syracuse,  at  $18,409.      Noted  Apr.    I. 

Victor,  X.  Y.-  The  Village  Council  plans  to  pave  Main  St. 
with   brbk   and   riKKiidain,  at  im   eMtlmuted   cost   of   $10,000. 

+  lliit<iivltle,  X.  .1.-  The  contract  for  constructing  the  Great 
.Meadr.w.'.-Mutlzville  Kd.  has  been  awarded  to  SMITH  HIIOS.. 
MackitlHtown.     Noted   Feb.   4,  Mar.    II,  anf!  Apr.    15. 

KlUnbeth,  X.  J.-  Ilids  will  be  received  until  2  i>,m.,  Ai)r.  29, 
bv  the  <'lty  Street  CornnilsHloner  for  llaKgliig  lOssi'X  and  Mid- 
dlesex Turnpike,  North  Avi'.;  and  for  const ructlng  a  Hewer 
In  Morris  y\ve. 


Elizabeth,  X.  J. — Bids  will  be  received  until  Apr.  26  by  the 
county  for  grading,  regulating  and  improving  the  Morris 
and  Springfield  Ave.  Turnpike. 

Harrison.  X.  J. — The  Town  Council  plans  to  pave  Fourth 
St.  with  granite  block  and  Warren,  Jersey,  Hamilton,  William 
and   Cross   St.   with   bitulithic.      Peter   J.   Goodman   is   City   Clk. 

Jersey  City,  X.  J. — Bids  will  be  received  by  the  Board  of 
Commissioners  until  2  p.m.,  Apr.  29,  for  repaving  a  portion  of 
Clinton  Ave.  with  wood  block  pavement  and  a  portion  of 
Tuers  Ave.  with  asphalt  block  pavement.  Michael  I.  Fagen 
is  City  Clk. 

Jersey  City,  X.  .1. — Bids  will  soon  be  received  by  the  City 
Commissioners  for  improving  Gray  St.  from  Mercer  to  Acad- 
emy St. 

Jersey  City,  X.  J. — The  Board  of  Commissioners  plans  to 
improve  Ocean  Ave.  at  an  estimated  cost  of  $25,000.  The  work 
will  be  under  the  supervision  of  the  Department  of  Public 
Improvements. 

+Xewark,  X.  J. — Contracts  have  been  awarded  for  paving 
Margaretta  St.  from  Amsterdam  to  Ave.  L  and  Niagara  St. 
from  Berlin  to  Amsterdam  St.  to  the  GLENFIELD  CON- 
STRUCTION CO.,  at  $6089  and  $7721  respectively.     Noted  Mar. 

Xew  Brunswick,  X'.  J. — Bids  will  be  received  until  2:30  p.m.. 
May  3,  by  the  Board  of  Chosen  Freeholders  of  Middlesex 
County  for  the  construction  of  a  bituminous  concrete  pave- 
ment on  the  Metuchen-Perth  Amboy  Rd.  from  the  Metuchen 
line  to  the  Perth  Amboy  city  line.  Alvin  B.  Fox.  Perth  Amboy. 
is  County  Engr. 

Xewton,  X.  J. — The  Town  Committee  will  soon  receive  bids 
for  the  improvement  of  Spring  St.  from  Madison  Ave.  to  the 
railroad  station,  by  paving  with  concrete. 

Pas.snic,  X.  J. — Bids  will  be  received  about  June  1  by  the 
city  for  paving  Albion  St.  Estimated  cost,  $5000.  C.  R.  Wise, 
Passaic,   is  Engr. 

Penn.sylvania — Governor  Brumbaugh  has  appointed  Robert 
J.  Cunningham.  Pittsburgh,  to  succeed  E.  M.  Bigelow  as  State 
Highway  Commissioner.  It  has  been  determined  that  special 
attention  shall  be  paid  to  road  improvements  in  Pennsylvania, 
and  the  appropriation  for  this  work  during  1915  and  1916  will 
be  in  excess  of  $8,500,000.  Senator  Sproul,  Chn.  of  the  Senate 
Finance  Com.,  on  Apr.  13  introduced  a  bill  carrying  a  general 
appropriation  for  highway  work  in  the  next  two  years.  The 
bill  carries  an  appropriation  of  $8,500,000  and  does  not  include 
the  administration  expenses  of  the  department  and  of  the 
Automobile  Requisition  Bureau,  which  will  be  provided  for  in 
the  general  appropriation  bill.  Of  the  amount  carried  by  the 
bill,  $6,000,000  is  specifically  appropriated  for  the  maintenance 
and  improvement  of  state  highways  under  the  act  of  1911 
and  its  amendments.  This  means  that  the  entire  state  high- 
way system,  including  those  roads  added  to  the  original 
Sproul  plan  two  years  ago,  will  be  retained  as  state  highways. 
The  sum  of  $500,000  is  appropriated  for  the  purchase  or  con- 
demnation of  turnpikes  upon  state  highway  routes,  and 
$1,000,000  is  set  aside  for  the  construction  and  maintenance 
of  state  aid  highways,  and  the  remaining  $1,000,000  is  to  be 
devoted  to  the  payment  of  a  portion  of  the  expense  of  the 
maintenance  of  township  roads,  as  provided  by  the  Jones  bill. 
Representative  Jones  has  introduced  a  separate  bill  making 
provision  for  the  payment  of  deficiencies  due  by  the  state 
to  townships  under  operation  of  this  law.  Governor  Brum- 
baugh says  that  the  highway  department  activities  will  be 
carried  on  under  his  personal  supervision  and  that  he  will 
immediately,  upon  the  assumption  of  his  office  by  Mr.  Cun- 
ningham, organize  a  "roads  council,"  to  consist  of  himself. 
Commissioner  Cunningham  and  Chief  Engineer  William  S. 
Uhler.  This  council  will  hold  frequent  regular  meetings  at 
which  every  <letail  of  the  work  will  be  discussed,  together 
with  appointments  to  be  made  and  the  efficiency  of  the 
department. 

CataMauqua.  I'enn. — The  City  Council  has  decided  to  pave 
Pine.  Walnut.  Front  and  Second  St.  Charles  Frederick  is  Chn. 
of  the  Street  Com. 

Oil  City,  Penn. —  (Official) — Bids  will  be  received  until  May 
3  by  the  City  Council  for  paving  parts  of  four  streets  involving 
approximately  8400  sq.yd.  of  brick  paving  and  1600  sq.yd.  of 
brick   or   wood   block.      B.   B.    Weber   is   City    Engr. 

-^Reading,  Penn. —  (Official) — Bids  will  be  received  until 
11  a.m.,  ..\pr.  30,  by  Edmund  B.  Ulrich,  City  Engr.,  for  street 
paving   and    appurtenances. 

Baltimore,  Md. — Bids  will  be  received  until  Apr.  27  by  the 
State  Roads  Commissioners,  Garrett  Bldg.,  Baltimore,  for  the 
construction  of  2.36  miles  of  state  highway,  under  Contract 
BC-12,  Baltimore  City,  1.13  miles  sheet  asphalt,  brick  gutters, 
on  Park  Heights  Ave;  also  for  23,000  cu.yd.  excavation,  flll 
for  north  approach  to  Hanover  St.  bridge,  under  Contract 
BC-17,  Section  9.  Four  miles  of  concrete  on  section  through 
Chesapeake  City,  under  Contract  Cc-14A,  Cecil  County.  About 
.83  miles  concrete  or  amieslte  on  section  through  CenterviUe. 
under  Contract   Q-U,   Queen   Anne's  County. 

+TowNon,  Md. — Contracts  has  been  awarded  by  the  Balti- 
more County  Conimissionors,  for  the  improvement  of  Belvl- 
dere  Ave.  from  Parks  Heights  Ave.  to  Keisterslown  Uil..  to 
P.  FLANIGA.N  .*;■  SO.XS.  120  Kast  Lexington  St..  Baltimore,  at 
$7140;  also  to  TIIO.MAS  P..  GATCM  it  SON.  lU-lalr  Rd..  Uaspe- 
luirg.  at  $6128,  for  the  Improvement  of  Old  Court  Rd..  con- 
sisting of  oni'  mile  of  macadam. 

C'lirton  KorK't  Va. — Press  reports  state  that  the  city  con- 
temjilati-s    an    exiiendlture    of    $10,000    for    Improving    streets. 

lluntlnKton,    W.    \n .\n    election    will    be    held    May    22,    to 

vote  on  the  uuestlon  of  Issuing  $600,000  In  bonds,  the  proceeds 
to  be  used  for  constructing  roads  In  Cabell  County.  Noted 
Feb.    18  and   Apr.   8. 

Xorth  Carolinn — Thi>  Legislature  of  this  year  created  a 
.Slnt4'  Highway  Commission,  which  has  been  organized  as  fol- 
lows: Gov.  l.iM'ko  Craig.  Chn.;  Dr.  Joseiih  Hydi-  I'ratt.  Secy.; 
ITof.  T.  F.  lllrkerson.  I'rof.  VV.  C.  RIddlck.  and  Guy  V.  Roberts. 
This  Conimlssl.)!!  has  .b-.led  W.  S.  Fullls  State  I'Inglneer.  A 
report  has  been  cumplU-d  dated  .\pr.  15,  showing  the  road 
funds.  Total  amount  of  bumls  Issued  bv  counties  and  town- 
ships In  North  Carolina  to  .Ian.  1,  1915,  $8,376. 000;  amount 
voted     during     l!i|3.     scdd     and     used     during     1914,     $2,000,000; 
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.iinixiiit  of  IiiiiiiIm  vo(i<<I  iliirliiK  19H  nnd  uii<'<l  durliiK  lt)M, 
fr>oo,ouU:  <<Htliiiiiti<il  uiiiotinl  or  IkuuIh  voted  diirltiK  r.il3  itiiil 
I'.iH.  to  l>«  tiHi'd  diirliiK  niUi.  )l,riO(l.lliiO:  lioiidH  vo(«d  HiiKo  .Inn 
I.  l<.iir>,  whh'h  will  prohalily  Ih'  iiMnl  <lui'liiK  liMfi.  tsi'.r..i)iMl'. 
Mpocliil  (axi'H  for  rimil  ihii'Iiohoh,  $l,sOO,nnO;  NpiTliil  tiixi'H  khII- 
iiiali'il  fur  Intri'i'Nt  In  hIiiUIiik  fiiiiil.  tfimi.iHiii.  iioitlcin  cif  n|i<c'lnl 
MX  inoMcy  iiMi'd  III  rniiil  <-oiiHtr\irtloii  mid  iimitid'iiiiiiii-,  $l.2l)n,- 
Mil):  mid  of  tills  tr>iHi.oiiii  will  III'  iiniMl  for  i-oiiHtriirt  Ion  mid 
!^TOO.niin  for  ii<iilnt<-iimii'i-.  tli<<  i-HtliniiliMl  viiliin  or  liilmr  tux, 
$S00.onii;  ii|>|ii'<>\linat<'  iiuiiiImt  or  Hliort-ti'riii  convlotH  UBi'd  by 
I'ountli-H  mid  to\viiHlit|iN,  on  an  itvi>riiK<>i  In  1700,  whilu  HU 
Hliito    roiivlrtd    me    iim'd    on    mi    iivitiiki'' 

^  \iihlior»,  \.  <•.-  A  riiiitrai-t  ror  ri<iiHlrvi('tln»r  a  KniVfl  mad 
1 1  oin  Ciniiilv  lloiiio  to  IIIkIi  I'kIiiI.  iilnmt  is  mllcH,  liaH  bcoli 
iwai.li-.l    t.i    M.    H     KI':NM:1>Y.    A.hIiI.i.io.   at    lid. I 

llr>Kuii  Clly,  \.  <•.  — Iti.ndH  for  )lllo,O0l)  wcri-  Hold  Apr.  10, 
llu>  piin-i'fds  to  l)v  iimimI  for  conHtriictliiK  roudB  In  Swain  ltd. 
niHlrlit. 

I'iili>n,  ».  <■. — At  tlip  election  hold  Apr.  11  the  quoHtlon  of 
l8!iulnK    JJOO.OOO   In   hoiidM   was  ilcfoiitod.      Noteil    Koh.    2^>. 

I.n  Vnyettr,  Hn. — The  <-ltlr.i'n!i  of  Walker  County  will  soon 
yoti-  on  tin-  (|vi<'!<lion  of  Ih.suIiik:  iriO.OiKi  In  IioikIh  Tor  road  con- 
struitlon 

•fClnntoii,  AIn. — A  contract  for  roniitructInK  about  25  mllcR 
of  roinl  fioin  I'lanton  to  Miiplpuvillc  hn«  been  awarded  to 
W.    H.    WYNNK.    Hlrniln»s'h:\ni. 

IliiHwIlton.  AIn.  Hlil.s  will  be  received  <intll  May  10  by  the 
ronmil.Msioners  of  Kniiiklln  County,  Uu.vHellvllle,  for  conatruct- 
Intr  u  highway  from   Kussellion  to  Kcd  Hay. 

TuMrunibln.  .\In. — The  City  Council  plans  to  pave  a  number 
of  block.s  In  the  business  section  with  sheet  asphalt.  The 
ostlmatod  cost   Is  ?,ir..OOO. 

I.nke  ChnrloM,  I,n. — Kids  will  be  received  until  11  a.m., 
May  I.  by  K.  C  House.  Clk.  of  the  Police  .Jury,  for  the  con- 
struction of  Hi^bways  Nos.  fi.  ,s,  14  and  Ifi,  approximately 
35   miles. 

+\ew  Orlennn,  1,«. —  (OIHclnl) — The  contract  for  construct- 
Insr  about  five  miles  of  the  Jean-Colfax  Highway.  Ward  S.  L,a 
Salle  Parish,  has  been  awarded  to  .1.  N.  (JEOKC.IO  &  SONS, 
Shreveport,  at  $9655.  Other  bids  were:  K.  T.  Constant, 
Alexandria,  $10,205;  J.  E.  Adams  &  Anderson,  Jena,  $10,045. 
Noted   Mar.    IS. 

Knoxvllle,  Trnn. — Bids  will  be  received  until  May  S  by 
R.  A.  Brown  for  the  sale  of  $500,000  in  bonds,  the  proceeds 
to  be  used  for  building  and  repairing  pike  roads  and  bridges 
in   Knox  County. 

-^NnMhvllle.    Tenn. —  (Official) — Bids    will    be    received    until 

10  .a.m.,  Aiir.  29,  by  the  Board  of  Commissioners  for  street 
paving.     J.  W.   Hashiell  is  Secy,  of  the  Bd.  of  Comrs. 

NaMhvillv,  Tenn.- — Press  reports  state  that  bonds  for  $430,- 
000  have  been  sold,  the  proceeds  of  which  will  be  used  for  im- 
proving streets. 

+rale<lonin,  Ohio — The  contract  for  paving  the  public 
square  with  brick  has  been  awarded  to  E.  R.  GRAVES,  New 
London,    at   $5300. 

ColiimbuN,  Ohio — Bids  will  be  received  until  May  7  by  the 
Commissioners  of  Franklin  County  for  Improving  and  macad- 
amizinir    the    Ridgeview    Rd.    and    Reed    Rd. 

ColunibuN,  Ohio — Bids  will  be  received  until  May  5  by 
the  Commissioners  of  Franklin  Countv  for  improving  Avery 
Rd.  Xo.  1'.  Troesch  Rd.  and  Kidner  and  Taylor  Rd.  John 
Scott    is    Clk.    of    the    Comrs. 

ColnmbuN,  Ohio — (Oincial) — Bids  will  be  received  until  2 
p.m.,  Apr.  30,  by  Clinton  Cowen,  State  Highway  Comr.,  for 
road  constructions  as  follows:  Champaign  County,  Urbana- 
Sidney  Rd.,  about  52S0  lin.ft. ;  Defiance  County,  Hicksville- 
Defi.ance  Rd.,  about  21,293  lin.ft.;  Erie  County,  Milan-Elryia 
Rd.,  .about  52.'50  lin.ft.;  Fulton  County,  Wauseon-Morenci  Rd., 
about  5533  lin.ft.;  Greene  County,  14.G14  lin.ft.;  Harrison 
Countv,  C.adiz-CarrolUon  Rd.,  S412  lin.ft.;  Harrison  Countv, 
Steubenville-Cambriclgo  Rd.,  2232  lin.ft.;  Highland  Countv, 
Milford-Hillsboro  Rd.,  13,178  lin.ft.:  Knox  Countv,  Columbus- 
Wooster  Rd.,  lO.SOO  lin.ft.:  Medina  Countv,  Medina-Norwalk 
Rd.,  6,<21  lin.ft.:  Medina  County.  Ashland-Medina  Rd.,  11.040 
lin.ft.;  Monroe  County,  Caldwell -Woodsfield  Rd..  6S50  lin.ft.; 
Monroe  Countv.  Malaga-.MIedonia  Rd.,  61. 'i4  lin.ft.:  Paulding 
County,  Paulding-Van  Wert  Rd.,  10,646  lin.ft.;  Paulding 
County.  Paulding-Woodburn  Rd.,  10,354  lin.ft.;  Perry  County, 
Logan-Xew  Lexington  Rd.,  S970  lin.ft.;  Portage  County,  Ak- 
ron-Youngstown  Rd.,  9142  lin.ft.;  Portage  Countv,  Ravenna- 
I'arkman  Rd.,  16,667  lin.ft.:  Putnam  Countv,  Van  Wert-Ottawa 
Rd.,  10.411  lin.ft.;  Richland  County,  JIanstield-Shelby  Rd.,  8100 
lin.ft.;  Richland  Countv,  Mansfield-Wooster  Rd.,  15,560  lin.ft.; 
Ross  County,  Chillicothe-Lancaster  Rd.,  52S0  lin.ft.:  Ross 
County,  Columbus-Chillicothe  Rd.,  52SO  lin.ft.;  Stark  Countv, 
Akron-Canton  Rd.,  S300  lin.ft.:  Summit  County,  Akron-Cuya- 
boga  Falls  Rd.,  24S7  lin.ft.:  Trumbull  County,  Warren-Sharon 
Rd.,  12,237  lin.ft.:  Trumbull  County,  Youngstown-Warren  Rd., 
9650  lin.ft.:  also,  for  repairing  the  Oberlin-Norwalk  Rd.,  Huron 
Countv,  6750  lin.ft.,  and  the  Youngstown-Conneaut  Rd.,  Trum- 
bull County,   973  lin.ft. 

Laken-ood.  Ohlfi — Bids  will  be  received  until  noon,  Mav  17, 
by  H.  M.  Cook.  Dir.  of  Finance,  for  the  sale  of  $100,000  in 
bonds,   the   proceeds  to  be  used   for  paving  various   streets. 

Pnnldine,  Ohio — (Official) — Bids  will  be  received  until 
2  p.m.,  Apr.  30,  by  Edward  McOaharan,  Audr.  of  I'aulding 
County,  for  improving  21,224  lin.ft.  of  road.  This  road  is 
known  as  the  Burns  Joint  County  Pike  and  runs  through 
Paulding  and   Defiance   Counties. 

Plain  City,  Ohio— Bids  will  be  received  until  Apr.  28  for 
paving  Main   St.      E.   L.   Bechtel    is  Mayor. 

Port   Clinton,   Ohio — (Official) — Bids   will    be   received   until 

11  a.m.,  Apr.  26,  by  D.  L.  Mackey,  Audr.  of  Ottawa  County, 
for  the  construction   of   the    Duff   Rd. 

Gary,  Ind. —  (Official) — Bids  were  received  Apr.  12  for 
paving  Jackson  Ave.  from  43d  Ave.  to  45th  St.  as  follows: 
Oary  Construction  Co.,  $4244;  W.  P.  Brunt,  $5048  and  $4751 
(ilternate  bid);  M.  D.  Heiny,  $4876;  W.  A.  Trinler,  $4968; 
ligwald   Moe,    $5251. 


InillanniMilln,  Ind. — The  Hoard  of  Public  Worku  contom- 
iilali-M  pMvliiK  New  York  St.  from  Randolph  Ht.  to  Tncomu  Ave. 
The    eHlliiialeil    eimt     Im    |2n,«:<2. 

Ann     Arlior.    .Mich.  —  (Oflldal)  —  IIUIh    will    bo    received    until 

Mav  I>  liv  the  lloaiil  of  Public  WorkN  for  laylnK  20,000  Mg.yd. 
•  if  tiir  roiirreii..  rilnforre. I -concrete,  vllrinctl  brlik,  anphaltlo 
iiilM'iele  or   lilliilillilc   pavi'ineiit.      .Maliley   OMKOod   In  ('lly    lOtiKr. 

Jnekaon.  nirh  (Ofllclal)  IIIdH  will  be  received  until  7 
p. III,.  .May  4,  by  the  City  CoininlNHlonerH  for  reiiiivliix  ,Maln  Ht. 
rroiii  Park  Ave.  to  JackHOii  HI.,  approxlinalelv  15,000  H<|.yd., 
Si-yiiiour  .St.  froin  ,\1iilii  to  ilaiiHoii  St.,  approxliiialely  3600 
»<|.yil.      A.   \V.   II.   Mall  Ih  City   KiiKr. 

I.iinMliiu,  >lleh  linndH  for  $37,500  have  been  iHNUed,  the 
procir.h.   (if    «lii,li    will   be   UMeil    for  paving  MtreetH. 

limllnnd,  MIeh  MldH  will  be  received  until  3  p.m.,  Apr.  28, 
by  the  ("lly  Clerk  for  paving  WaMhlngton,  CroHH  nnd  Michigan 
St.    with  concni.-. 

+  lllo»nilnKt«n,  III. — The  contract  for  paving  HcBter,  Vernon 
and    Florence   Ave.    ban   been    awarded    to   ROY   L.    WILLIAMS, 

at    $M,7S1. 

Ilrorton,  III. —  (Official) — All  bIdH  received  Apr.  12  for  road 
const  ruction     In     EmbarasH    Township    were    rejected.       Noted 

Apr      I 

+  \\nlMrkn.  III. —  (Official) — The  contract  for  Improvlnfir 
North  Foiirlh,  South  Fourth  and  Jackson  Ave.  has  been 
awarded    to   iM.    H.    l.KWI.S,   at   $13,291. 

JnneNvllle,  Wis, —  lilds  will  be  received  about  May  1  for 
p.iving   a    portion    of    Wisconsin    St. 

+  Mnrint-(tr,  Win. — The  contract  for  paving  Carney  Ave. 
with  reinforceil-concrete  has  been  awarded  to  the  MURPHY 
CO.N.STKPCTION   CO..   Manitowoc,   Wis.,   at   $16,342. 

Ileinldji,  >llnn. —  liids  will  be  received  until  3  p.m.,  Apr.  29, 
by  .1.  li.  Ciorge,  Au<lr..  P.eltrami  County,  for  constructine 
State  Rural   Highway  No.  62. 

Diiliilh,    Minn. — The   City   Commission   plans   to   pave  West 

Seventh   St.   from  ()  to   G  Ave. 

Diiliith,    Minn. — The    City    Council    plans    to    pave    various 

streets.      .John   Wilson   is  City   Engr. 

Mnnhnttnn,  Knn. — Contracts  have  been  awarded  to  WATTS 
&  AMMERMAN,  Concordia,  at  $49,501,  for  asphaltic  concrete 
pavement   and   at   $66,232   for   brick   pavement. 

NeodeHha,  Kan. —  (Official) — Bids  will  be  received  until  7:30 
p.m.,  Apr.  23,  by  J.  J.  Carroll,  City  Clk.,  for  improving  streets. 

Nenton,  Kan. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Apr.  27,  for  33,000  sq.yd.  of  brick,  asphaltic  concrete, 
tar  concrete,  bitulithic  and  rock  asphalt  pavement.  F.  B. 
Devlin    is   City   Engr. 

*FnrKo,  N.  D. —  (Official) — Bids  were  received  Apr.  8  for 
paving  as  follows:  (a)  Broadway,  (b)  Second  Ave.,  (c) 
Roberts  St.,  (d)  Sixth  St.,  (e)  Third  St.,  (f)  Roberts  St.;  S. 
Birch  cfe  Sons,  (a)  $29,463,  (b)  $S569,  (c)  $14,923,  (d)  $6053,  (e) 
$47,865,  (f)  $26,679;  James  Kennedy,  (a)  $28,000,  (b)  $7880,  (c) 
$13,773,  (d)  $5540,  (e)  $44,173,  (f)  $24,245;  General  Construc- 
tion Co.,  (a)  $31,610,  (b)  $8668,  (c)  $15,058,  (d)  $6212,  (e> 
$48,400,    (f)    $33,530.      Noted   Mar.   25. 

Kulm,  N.  D. — Rids  will  be  received  until  2  p.m..  May  5,  by 
the  Board  of  City  Councilmen  for  concrete  sidewalks  and 
crossings   during   1915. 

Derniott,  Ark. — Bonds  for  $38,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  constructing  concrete 
sidewalks,  curbs  and  gutters. 

Beaumont,  Tex. — An  election  will  he  held  May  20  to  vote 
on  the  question  of  issuing  $85,000  in  bonds,  the  proceeds 
to    be    used    for   street    pavements. 

+nryan,  Tex. — The  City  Council  has  awarded  the  contract 
for  paving  Main  St.  to  C.  L.  BERNEY,  Houston,  at  $21,411. 

Cameron,  Tex. — At  an  election  held  Apr.  8  the  citizens  voted 
in  favor  of  issuing  $15,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  street  improvements. 

Houston,  Tex. — The  Eureka  Paving  Co.,  Houston,  at  $150,- 
916,  was  the  lowest  bidder  for  paving  a  portion  of  Main  St. 
Noted  Mar.  25. 

Taylor,  Tex. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $100,000  in  bonds,  the  proceeds  to  be  used 
for  paving  streets.     Noted   Feb.   25   and   Mar.   4. 

LewiHton,  Idaho — The  City  Council  contemplates  paving 
Ninth   St.   at  an   estimated   cost   of   $20,000. 

Mo.seo«-,  Idaho — The  City  Council  plans  to  pave  Polk  St. 
The  estimated   cost   of  the   work   is   $10,000. 

Sandpoint,  Idaho — The  City  Council  plans  to  construct 
22,000  sq.yd.  of  pavement  at  an  estimated  cost  of  $75,000. 

Clifton,  Ariz. — Press  reports  state  that  the  contract  will 
soon  be  awarded  for  the  construction  of  a  system  of  good 
roads  in  Greenlee  County,  bonds  in  the  sum  of  $150,000  having 
been  voted  for  the  purpose.     Noted  Apr.   1. 

Florence,  Ariz, — A  special  election  will  be  held  May  1  on 
the  question  of  issuing  bonds  for  $150,000,  the  proceeds  of 
which  will  be  used  for  constructing  and  improving  highways 
in  Pinal  County. 

TucHon,  Ariz. — An  election  will  be  held  May  15  to  vote  on 
the  (luestion  of  issuing  $150,000  in  bonds,  the  proceeds  of 
which   will   be   used   for  constructing   roads. 

^•liellingliam,  >VaHli. — The  contract  for  paving  Monroe  St. 
with  asphalt  has  been  awarded  to  the  INDEPENDENT  AS- 
PHALT  PAVING   CO..    Seattle,   at   $17,038. 

Chehalis,  AVaxli. — (Official) — Bids  were  received  Apr.  10  by 
the  Commissioners  of  Lewis  County  for  constructing  1% 
miles  of  concrete  road  near  Curtis,  as  follows:  J.acobson  Bade 
Co.,  Portland,  $12,817;  N.  P.  Willis,  Hoquiam,  $10,840;  Miracle 
Concrete  Co.,  Kalispell,  $10.SS0:  Jarvis  &  Garvov,  Seattle, 
$10,973:  Albers  &  Son,  Chehalis,  $10,13,'<:  H.  C.  Detering,  Wild- 
wood,  $14,298;  T.  D.  Bidwell,  Portland,  Ore.,  $9724;  John  S. 
Ward,  Centralia,  $12,324;  Albert  &  James,  Centralia,  $13,965. 
Noted   Apr.    8. 

IDIIensbnrg,  AVaHh. — Bids  will  be  received  until  May  3  by 
the  Commissioners  of  Kittitas  County  for  paving  the  Dollar- 
w.ay    Rd.,    about    2';    miles. 
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+Kphrat",  AVash. —  (Official) — Bids  were  received  Apr.  5  for 
constructing  two  miles  of  water-bound  macadam  highway 
No.  5  as  follows:  MOHR  CONSTRUCTION  CO.,  Waterville. 
$4S90  (awarded  contract);  Mitchell-Martin.  Spokane,  $6467; 
Dahmen  Bros.,  Burke,  $5S6S;  Wilson  Bros.  Construction  Co., 
Spokane,  $S4>9;  Kazee  &  I'reston,  Ephrata,  $5797.  Noted 
Mar.  11. 

+Everett,  AVash. — The  contract  for  improving:  Fulton  St. 
has  been  awarded  to  J.  B.  SNYDER,  1901  Grand  Ave.,  at  $6243. 

Olymiiia.  Wash. — Bids  will  be  received  until  2  p.m..  Mav  3. 
by  %Villiam  R.  Roy.  State  Highway  Comr.,  for  road  work  as 
follows:  Surfacing  with  crushed  rock  three  miles  Pacific 
Highway,  from  Kalama  southerly  in  Cowlitz  County;  two  miles 
of  Pacific  Highway,  from  CarroUton  northerly  to  Cowlitz 
County;  six  miles  of  Pacific  Highway  from  Blaine  south  in 
Whatcom   County. 

North  Bend,  Ore. — Bids  will  be  received  until  Apr.  27  by 
the  City  Clerk  for  paving  several  streets  in  the  business  sec- 
tion. Bids  will  be  received  on  gravel  bitulithic.  bituminous 
crushed  rock,  rock  asphalt,  sheet  asphalt  or  asphaltic  concrete 
base  on   .'>-in.   concrete  base.     The   estimated  cost   is   $16,000. 

+Vanihill,  Ore. — A  contract  for  surfacing  a  road  with  con- 
crete has  been  awarded  to  MONTAGUE  O'REILLY  CO..  Port- 
land. Ore.,  at  $.S7.")2 

L.OS  Anselea.  Calif. — Bids  will  be  received  by  the  Board  of 
Supervisors,  until  2  p.m..  Apr.  26,  for  countv  road  improvement 
in  Road   District  No.   34.     The  estimated   cost   is   $45.S74. 

+L,os  .\ni!:<>Ie.t.  Calif The  CALIFORNIA-ARIZONA  CON- 
STRUCTION CO..  717  Brockman  Bldg..  has  been  awarded  the 
contract  at  $62,671.  for  improving  Western  Ave.  between  Wil- 
shire   Blvd.   and   Washington   St. 

RiverNide,  Calif. — Bids  will  be  received  by  Harry  Cree.  City 
Clk..  until  5  p.m.,  Apr.  26.  for  improving  a  portion  of  Seventh 
St.,  from  Comer  to  Kansas  Ave.  and  for  improving  Fairmount 
Blvd. 

Sacramento,  Calif. —  (Official) — Bids  were  received  Apr.  5 
by  the  State  Highway  Commission  for  constructing  roads  in 
various  counties  as  follows;  (a)  Yolo  County.  Route  6,  Section 
C,  (b)  Yuba  County,  Route  3,  Section  A,  (c)  Tulare  County, 
Route  4.  Section  El.  (d)  Tulare  County.  Route  4.  Section  E2. 
(e)  Orange  County.  Route  2.  Section  A.  (f)  Yolo  County.  Route 
6,  Section  A:  Leffler  &  Norton,  San  Francisco,  (a)  $39,116,  (b) 
$27,933,  (f)  $44.7.')3:  Petersen  &  Grier.  San  Francisco,  (a)  $27,- 
485,  (f)  $48,115;  Tieslau  Bros.,  Berkeley,  (a)  $31,862,  (f)  $53,- 
692;  Bates,  Borland  &  Ayer.  Oakland,  (a)  $28,553,  (f)  $49,885; 
Highway  Paving  &  Construction  Co.,  San  Francisco,  (a)  $32,- 
678,    (b)    $20,696.    (f)    $49,709;    James   Fitzpatrick,   Sacramento, 

(a)  $32,165.   (f)   $42,749;   F.   Rolandi.  San   Francisco,    (a)    $3.5,249. 

(b)  $27,002.  (f)  $68,316;  L.  F.  Gerdetz,  San  Francisco,  (a)  $2S,- 
580,  (c)  $37,09,S.  (d)  $54,297.  (f)  $5S.113;  J.  Lawrence,  Brod- 
erick,  (a)  $24,205.  (f)  $60,259;  E.  E.  Roddan  &  Son.  Wheatland, 
(b)  $19.9.S6;  Mackie  &  McLean,  San  Francisco,  (c)  $39,742,  (d) 
$56,356;  George  S.  Benson  &  Sons,  Los  Angeles,  (c)  $32,542.  (d) 
$41,662;  Hoffman  &  McLaren,  Oakland,  (c)  $32,815,  (d)  $48,401, 
(e)  $34,386;  John  D.  Marsh.  Bakersfleld,  (c)  $41,902,  (d)  $60.- 
952;  Tavlor  &  Berliner.  Los  Angeles,  (c)  $34,458.  (d)  $49,940; 
W.  A.  kettlewell  &  Sons,  Sanger,  (c)  $29,123,  (d)  $34,761;  J.  W. 
Calback,  San  Diego,  (e)  $52,684;  James  S.  Hilend,  Anaheim,  (e) 
$36,234;  R.  H.  McGray  Co..  Los  Angeles,  (e)  $69,492;  Robert 
Sherer.  Los  Angeles,  (e)  $34,715;  Cahill  Bros.,  Los  Angeles, 
(e)  $45,356;  Kennedy  &  Williams,  Los  Angeles,  (e)  $48,915; 
C.  L.  Hyde  Construction  Co.,  San  Diego,  (e)  $41,632;  Mahoney 
Bros.,  Allison  &  Cole  Construction  Co.,  San  Francisco,  (e) 
$53,274;  Richard  Rathwell,  Los  Angeles,  (e)  $60,327;  Brashear 
Burns  Co.,  Los  Angeles,  (e)  $31,633;  Doran  &  Reed.  San  Diego, 
(e)  $52.1s7;  A.  C.  McLean  Construction  Co..  San  Francisco,  (e) 
$41,240;  P.  H.  Hoare.  Hayward,  (f)  $56,490;  T.  M.  Burns,  Sac- 
ramento, (f)  $51,110;  M.  Blumenkrantz,  Stockton,  (f)  $44,885; 
C.  H.  &  A.  W.  Gorrlll,  San  Francisco,  (f)  $41,705;  Commary 
Peterson  Co.,  Inc.,  San  Francisco,  (f)  $62,583;  Palmer  &  Mc- 
Bryde,  San  Francisco,  (f)  $41,583;  W.  A.  Hunt  &  Sons.  Ala- 
meda,  (f)   $48,649.     Noted  Mar.  25. 

Sanicer,  Calif. — The  City  Trustees  have  decided  to  grade. 
drain  and  pave  a  number  of  streets. 

Montreal.  <lue.- — The  City  Council  has  appropriated  $1,352.- 
363  for  laving  permanent  street  pavement.s.  which  with  $417.- 
867  carried  over  from  last  year,  makes  a  total  of  $1,800,230. 
The  greater  part  of  the  paving  to  be  done  will  be  of  asphalt. 

+Vancou-ver,  B.  f. — The  contract  for  paving  Marine  Drive 
and  other  str.tts  has  been  awarded  to  COTTON  CO..  LTD.,  at 
approximately   $175,000. 

i.\Di:.STHi.\l,    WORKS 

+I,nbee,  Maine — The  American  Can  Co.,  10th  Ave.  and  14th 
St.,  New  York,  N.  Y.,  has  awarded  the  contract  for  the  con- 
struction of  a  three-story,  80xl4S-ft.,  relnforced-concrete  fac- 
tory to  the  H.  P.  CUMMINGS  COAST  CO..  Ware,  Mass.  Noted 
Feb.    1. 

'Waterville.  Maine — (Official) — F.  H.  Mason,  Ch.  Engr.,  Cen- 
tral Maine  Power  Co.,  staten  that  the  company  will  not  build 
a   atorehouse    on    Lockwood    St.,   us   planned.      Noted    Apr.    15. 

^Boaton,  Mniin. — The  contract  for  the  construction  of  a 
six-story  bulldltig  at  Commonwealth  Ave.  and  St.  Paul  St. 
for  the  V'outh'.M  Companion  Publishing  Co.  has  been  awarded 
to  the  W.  K.  KEAKN.S  CO..  Cambrldgcport.  Densmore  &  Le 
Clear   prepared    the   plans. 

Maiden,  Mn«». —  (OUlclaD— The  Maiden  Knitting  Mills,  334 
Eastern  Ave.,  will  construct  a  B0xl60-ft.  fiictory,  mill  con- 
struction, estlmiited  to  cost  $35,000.  10.  II.  Simpson.  17«  Fed- 
eral  St.,    IJoston,   Mass.,   Is   Arch.      Noted    Feb.    15. 

•fNew  Bedford.  Mn«n.— J.  W.  HISHOP  CO,  109  Foster  St., 
Worcester  Mass.,  has  been  awarde<l  the  contract  for  the  con- 
struction of  a  MOxlBO-ft.  brick  mill  and  a  100xl20-ft.,  three- 
story  brick  addition  to  the  prBSent  storehouse.  The  contract 
Involves  $150,000. 

^l-'nlrfleld.  Conn.  -The  contract  for  the  construction  of  n 
two-story  brick  and  steel  fnclory  for  lliitiley  *  Harmon.  202 
John  at  ,  Bridgeport.  Conn.,  has  been  iiwiirded  to  LIOV'KIJINU 
«c  (JAIlItlOtlEB,  r.r,2  West  23d  St.,  New  York.  \  V  The  estl- 
mnted  coat  la  (100,000 


»w  Britain,  Conn. — The  Hart  &  Cooley  Co.  has  obtained 
a  permit  and  will  build  a  two-story  addition  to  its  plant. 
The   cost   will   be   $15,000. 

\'e«-  Hnven,  Conn. — McClintock  &  Craig,  Arch.,  Springfield. 
Mass.,  has  prepared  plans  for  the  construction  of  a  60xl00-ft., 
four-storv,  reinforced-concrete  plant  for  the  Kolynos  Co.. 
Bristol   St.     Noted  Feb.   15. 

+rnionville.  Conn. — The  American  Writing  Paper  Co.  has 
awarded  the  contract  for  the  construction  of  two  additions  to 
its  plant   to  P.  J.   KENNEDY,   INC.,   Holyoke,  Mass. 

+Buft'alo,  N.  'V. — The  Curtis  Aeroplane  Co.  has  awardeU 
the  contract  to  the  FERGUSON  STEEL  &  IRON  CO.  for  the 
construction  of  the  100x300-ft.  second  building  of  its  plant 
at  Churchill  St.  and  the  N.  Y.  C.  R.R.     It  will  cost  $75,000. 

•fHamniondsport,  N.  Y. — The  CORNING  BUILDING  CO., 
Corning.  N.  Y..  has  been  awarded  the  contract  for  the  con- 
struction of  a  two-story,  41xl30-ft.  machine  shop  for  the 
Curtis   Aeroplane   Co. 

Jamestonn,  X.  \. — J.  P.  Sheldon  &  Sons.  Arch.,  Industrial 
Trust  Bldg..  Providence,  R.  I.,  has  plans  in  progress  for  the 
construction  of  a  plant  for  the  Gurney  Ball  Bearing  Co. 

+Xew  Yorlt.  N.  Y.— (Borough  of  Bronx) — JOHN  MacADAM 
&  CO.,  29  West  34th  St.,  has  been  awarded  the  contract  for 
the  construction  of  a  two-story,  50x200-ft.  brick  garage  at 
9B6  Prospect  Ave.,  for  the  Prospect  Garage  Co.  Benjamin  W. 
Levitan,  20  West  31st  St.,  Is  Arch.  The  estimated  cost  is 
$50,000. 

IVew  York,  N.  Y. —  (Borough  of  Brooklvn)^THOMAS 
DRYSDALE,  26  Court  St.,  has  been  awarded  the  contract  for 
the  construction  of  an  addition  to  the  cold-storage  warehouse 
at  62  Furnam  St.,  for  the  National  Cold  Storage  Co.  H.  P. 
Henschien,  431  South  Dearborn  St.,  Chicago,  111.,  is  Arch.  The 
cost   is  estimated  at   $30,000. 

+!Vew  York.  X.  Y. —  (Borough  of  Brooklyn) — Frank  S.  Ali- 
ano.  451S  Sixth  Ave.,  has  awarded  the  contract  for  the  con- 
struction of  a  two-story,  SOxlOO-ft.  factory  at  44th  St.  and 
Third  Ave.  to  CALENDO  &  CORDI,  6005  14th  Ave.  It  will 
cost   $15,000. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — Bids  will  be 
received  until  Apr.  24  by  Albert  Ullrich,  367  Fulton  St.,  for 
alterations  to  the  four-story  dairy,  pasteurizing  plant  and 
office  building  of  R.  F.  Stevens  Co..  Dean  St.  and  Third  Ave. 
George  Sloughter  Is  Pres.     It  will  cost  $120,000. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  American 
Machine  &  Foundry  Co.,  346  Carroll  St.,  will  construct  a  five- 
story,  100x700-ft.  brick  and  reinforced-concrete  factory  and 
power  house  at  56th  St.  and  First  Ave.,  to  cost  $500,000. 
Francisco    &   Jacobus,   200    Fifth   Ave.,    is   Arch. 

+New  York,  N.  Y. —  (Borough  of  Manhattan) — Burton 
Bros.  &  Co..  384  Broadway,  has  awarded  the  contract  to  the 
E.  BROOKS  CO.,  3  West  39th  St.,  for  the  construction  of  an 
11 -story  building.  Starrett  &  'Van  Vleck,  Everett  Bldg.,  is 
Arch. 

New  York.  N.  Y. —  (Borough  of  Manhattan) — Th£  following 
bids  were  received  by  the  Harlem  Hospital,  137th  St.  and 
Lenox  Ave.,  for  the  construction  of  a  machine  room,  coal 
vault  and  storage  room:  Moreland  Operating  Co.,  $13,350.  B. 
Diamond,  $13,729;  N.  B.  Smyth,  $14,575;  P.  F.  Brennen,  $14,925: 
C.  L.  Dooley,  $14,767;  W.  Flanagan,  $13,500;  P.  F.  Kenny,  $13,- 
500;  W.  H.  Egan,  $13,996;  E.  D.  Broderlck,  $12,856;  M.  J.  Mar- 
shall. $13,700;  G.  Rohrer,  $16,100;  Andrews  Building  Co.,  348 
East   54th   St.,   $12,666. 

New  York.  N.  Y. —  (Borough  of  Queens) — Sheffield  Farms- 
Slawson-Decker  Co.  will  construct  a  two-story,  104xl50-ft. 
brick  stable  and  milk  depot  at  the  northwest  corner  of  Web- 
ster and   Seventh  Ave.,  Long   Island   City,  to  cost   $50,000. 

New  York,  N.  Y. —  (Borough  of  Queens) — 'William  De  Muth 
&  Co.  will  build  a  four-story,  104xl26-ft.  brick  factory  and 
garage  on  Park  Ave.,  Richmond  Hill,  to  cost  $75,000. 

Port  Chester.  N.  Y. — The  chemical  laboratories  of  Wilfred 
Hall,  recently  destroyed  by  fire,  will  be  rebuilt.  The  esti- 
mated cost  Is  $40,000. 

Vonkers.    X.    Y. — James    A.    Watson,    Arch.,    34    WarburtOU 

Ave.,  has  completed  plans  and  is  receiving  bids  for  the  con- 
struction of  a  three-story  addition  to  the  cold-storage  plant 
of   H.   Stelnmetz   on   School   St.      It   will   cost   $18,000. 

North  Tonownnda.  N.  Y. — The  Tonawanda  Power  Co.  will 
build  an  80xl20-ft.  brick  warehouse  on  Robinson  St.  to  cost 
$20,000. 

Syracuse,  N.  Y. —  (Official) — The  H.  H.  Franklin  Mfg.  Co. 
win  build  a  three-story,  53xl00-ft.  reinforced-concrete  and 
brick  addition  to  Its  plant  on  GIftord  and  Magnolia  St.,  to 
cost  $65,000.     Gordon  Wright   Is  Arch.      Noted   Apr.   15. 

Hoboken.  N.  J. — The  Interstate  Shade  Cloth  Co.  will  con- 
struct a  factory  at  Eighth  and  Madison  St.  Robert  Wilson, 
New  York,  N.   Y..   is  Pres. 

^Jersey  City,  N.  J. —  (Official) — Colgate  K-  Co.  has  awarded 
the  contract  to  the  TURNER  lX>NSTUUCTION  CO..  11  Hroad- 
way.  New  York.  N.  Y..  for  the  con.stru<'tion  of  .a  9t;x'Jll0-ft.. 
elgnt-story.  reinforced-concrete  warehouse  and  manufactur- 
ing building  at  Greene  and   York  St.     Warren   Davey   Is  Arch. 

Jersey  i'lty,  N.  J. — William  A.  Boggart.  Arch..  29S  Jackson 
Ave.,  has  completed  plans  for  the  construction  of  n  three- 
story,  38xl00-ft.  factory  at  Brooks  ami  Center  St.  for  Cam- 
panello  &   Favaro  Co..   424  Second  St..   to  cost   $40,000, 

•fNewnrk,  N.  J. — The  C.  TI.  Stuart  Co.  has  awarded  the 
contract  to  the  V  11.  JOHNSO.M  C(  i.NSTKUCTION  CO.  for  the 
lnill<llng  of  a  Iwo-storv,  BOxloO-ft.  t'uctorv  with  a  30x30-ft. 
wing.      The   e.Mllniated    cost    Is   $2.'.. 000. 

^MoniHiurHheiii,  I'enn. — The  contract  for  the  construction  of 
the  reliiroriiMl-coiu-rete  cold-storage  plant  for  the  ITnlversal 
Ice  X-  Colli  Sloruge  Co.  has  been  awarded  to  10  lOLFORD,  U»ig- 
gory  HIdK..  Columbus,  Ohio.     Noted   Dec.  24,   19H. 
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l*lilliiil<-l|ililii.  I'l-iiii.  -('hiirli'H  t'liiiiH  will  liiillil  II  ri!ixl2S-rt., 
tHo-i4i.>i\  r.i.ioiy  111  lliiiicoi'k  Ht.  mill  «"«>lmnl>lu  Avo..  to  c'o»t 
J  13.0011. 

IMillntlrliihIn,  I'cnii.  -Th««  Mlllboiirno  HtoruKf'  fo.,  41»r.O  Fol- 
HOMi  St.  will  l.iillil  II  thiiM'-Htoiy.  I17xia7-fl.  brick  wurohotmii 
It!    firiT    North    l-iul   .St.      J.   t".    Norton    \»  Ari-li 

Yurk.  I'rmi.  'I'lii'  Sliiiitliiril  Cliiilii  Co..  Miirlon,  Iml..  will 
luillil    11     Tsxlno-rt.    ohiilii-roriiiliiK    (li-|iiirtiii<-iit,    ii     l"tlx:i2n-ft. 

wolilln>;   Mini   Mlil|>|ilnu    ili-pnrl lit    ami   ii    4rix60-ft.   olllri'    liullil- 

hiK.  'il   loC  I'rii'k   mill  h(i<<<I. 

Ilonnokr.  Vn.-  Tin-  ('UIepiih"  Cryntnl  loo  Co.  will  liiilld  n 
loo.vl.'io-ft.  dtorujtt'  warfl>oii»i«  ami  two  miiallor  HtoniK"'  litilld- 

lllKX- 

4.tiilipvlllr.  N.  <".— Till'  KriMich  Urond  Mf«.  Co.  haw  awnrili-il 
till-  loiitnut  to  T.  »■  TMOMI'.SON  *  HKOS.  HlriiiliiKliiiiii,  y\la.. 
anil  Cliarlotti'.  N.  <".  for  tin-  coiimI  riulloii  of  a  Iwo-Htory.  104x 
IC.'.i-fl  mill  ami  a  loiKloo-fl.  ri'lnfori'i'il-riimri'li-  wari-houHO. 
l,oi-Kwoo.l.    Cri'cni"    \-    Co..    Ilo.ston.    Miihm.,    Ih    Ari'li. 

llnliilirlilKr.  «Jn.— Tho  lOlbcrtn  Crate  VVorkM.  MarHliallvlllo, 
(;a  .    will    biillil   an   additional    factory   nt   an   cstlinntPil   coHt   of 

}1  00.0110. 

41.11  (irntiitc,  »;n.-  Tin-  IllllHld<>  Cotton  MIIIh  Iuim  awarded 
Iho    .ontriiit    to    T.    C     TIK  >.M  I'.St  i.N'    *    HKOS.     Cliarloltc.    N.    C. 

for    tin-   i-onstriii-tlon    of   m    tin mory    mill,    l!'    wari'houHeH,   nn 

chKllio    lioii.><c.   a    liollor    lioiiMi-    ami    12"    cottiiKi'H. 

IllrmlnKhnni,  ,\li«.— Tlu'  IllrmliiKliam  Ico  Factory  Co.  will 
liullil  n  lirlck  and  rclnforccil-com-rctc  cold-storawo  plant  nt 
Ave  K  ami  S.lnl  St.  The  OKtlmat.-d  cost  Is  t7r.,000.  W.  J. 
Kvi.shton    Is    Tri-s 

\V»<Ml«vnrd,  .\ln. — The  Thomas  A.  Kdlson  Co.,  OrnnKe,  N.  J., 
will   const rm-l    a   lionzol -absorbing  plant  at   a   cost  of  ffiO.OOO. 

(;iinntlii.  Trim. — The  t'ppcr  Cumberland  I<oose  I..pnf  To- 
liacco  Warehousi-  Co.  has  purchased  a  frontaKc  on  tho  I...  & 
N.    IMv.    ami    will    build    a    !iSx200-ft.    warehouse. 

MnMcot.  Toiin. — The  American  Zinc  Co.  will  build  an  addi- 
tion   to    its    jilaiit    to   cost    JT'i.noO. 

Newport,  Ky. — A  permit  has  been  Issued  to  the  Newport 
noUlnu  Mill  Co.  to  build  a  IsOxf.OO-ft.  addition  to  Its  palvan- 
Izinn    plant.      It    will    cost    $40,000. 

Clnelnnnti,  4»hl« — The  It.  K.  I.e  Blond  Co.  has  been  granted 
a  permit  to  construct  an  addition  to  Its  plant  In  the  East 
End.      It   will    cost   $14,000. 

Cleveiniid,  Ohio — The  Cleveland  Metal  Products  Co.,  1794 
East  r>.'.th  St.  has  secured  a  permit  and  will  build  an  addition 
to  its  factorv  to  cost  J17,.'')00.  George  S.  Kider  &  Co.,  Century 
Hldg..   is  Arch. 

TTU'velnnd,  Ohio — The  contract  for  the  construction  of  a 
four-storv  addition  to  the  plant  of  the  Theurer  Norton  Provis- 
ion Co..  Stock  Ave.,  has  been  awarded  to  the  ANDREWS 
BROS.   CONSTRVCTION  CO..   l.'JO  B.   &   L.   E.   BldK. 

'+rievelan<l.  Ohio — The  American  Shipbuilding  Co..  A.  G. 
Smith,  Gen.  Mirr..  L'lOT  Superior  Ave.,  has  awarded  the  con- 
tract to  CROWEI.I.-l,rNI)(>KF-MTTI-E  CO..  lil.M  East  r)7th 
St..  for  the  construction  of  a  two-story.  100x200-ft.  factory  to 
cost  $SO,000.  and  a  one-story,  120x320-ft.  machine  shop,  to 
cost    $100,000. 

Colunibun,  Ohio — The  Solar  Metal  Products  Co..  Chicago, 
III.,  has  purchased  a  site  at  Third  and  Cleveland  Ave.,  on 
which  it  will  construct  buildinp:s  to  cost  $.")0,000. 

Colnmbun,  Ohio — S.  T.  Budd  Dairy  Co..  1390  Wesley  Ave., 
will  build  a  dairy  plant  at  Fourth  St.  and  Fourth  Ave.  The 
estimated   cost    is   $30,000.      Reibel    &    Sons   is   Arch. 

St.  nornnrd,  Ohio — (Cincinnati  post  office) — The  Globe  Soap 
Co.  will  build  a  two-story,  100x200-ft.  addition  to  its  factory, 
to  cost   $40,000. 

Toledo,  Ohio — The  I>anders  Bros.  Co..  Buckeye  St.,  will 
construct  a  two-story  factory  on  Buckingham  St.,  to  cost 
$35,000.     W.  S.  Thurston   is  Arch. 

Toledo,  Ohio — W.  S.  Thurston.  Arch..  90r)  Ohio  Bldg.,  has 
prepared  plans  for  an  S0xl96-ft.,  two-story  factory  to  cost 
$.■.0,000. 

+ToIedo,  Ohio — The  Libby  Glass  Co.,  Ash  St..  E.  D.  Ivibbey, 
Pres  ,  has  awarded  the  contract  for  the  construction  of  a  two- 
story,  60xl40-ft.  factorv  to  SPEAR,  MOYLAX  &  I^ASKEY, 
Svcamore  and  Water  St.  Dover  &  McGormley,  304  Nasby 
B'idg.,    is   Arch.      It    will    cost    $.'..''..000. 

•fToIedo,  Ohio— SETTINS  &  KOPTTKE.  6  Messenger  Bldg., 
has  been  awarded  the  contract  for  the  construction  of  a  one- 
storv,  34xG0-ft.  factorv  for  Gordon  Mather,  Castle  Blvd..  esti- 
mated to  cost  $60,000.  Mills,  Rhines,  Bellman  &  Nordorff, 
1234    Ohio   Bldg.,    is    Arch. 

•fToledo.  Ohio — H.  J.  SPIEKER  CO.,  409  Michigan  Ave.,  has 
been  awarded  the  contract  to  construct  a  one-story,  r)6x330-ft. 
factorv  for  the  National  Supply  Co.,  136  Huron  St.,  estimated 
to  cost    $60,000.      Mills,    Rhines,    Bellman    &    Nordorff   is   Arch. 

VounBTHtown,  Ohio — .Joseph  Bros.  &  Co.,  1242  Harrison  Ave.. 
Cincinnati,  Ohio,  has  secured  a  site  on  Cedar  St.  and  will 
build  a  steel  fabricating  plant,  at  an  estimated  cost  of  $200,- 
000.      Maurice  Joseph   is  Vice-Pres. 

Bloomlnfrton,  Ind. — The  Nurre  Mirror  Plate  Mfg.  Co.  has 
had  plans  prepared  for  the  construction  of  an  addition  to  its 
plant  to  cost  $.')0,000.     J.   N.   Nurre  is  Pres. 

Detroit,  Mich. — Several  commission  houses  are  behind  a 
project  to  erect  a  cold-storage  plant  on  Fort  St..  which  will 
cost  $600,000.  F.  J.  Rogers,  of  the  Board  of  Commerce,  is  In- 
terested. 

♦Detroit,  Mich. — The  Remv  Electric  Co..  1005  Woodward 
Ave.,  has  awarded  the  contract  for  the  construction  of  a  two- 
storv.  60xl50-ft.  factory  to  A.  A.  ALBRECHT  &  CO.,  S20 
Penobscott  Bldg.  Tt  will  cost  $100,000.  Smith,  Huchman  & 
Frylls  is  Arch.     Noted  Jan.   21. 

Detroit,  Mich. — Albert  Kohn  &  E.  Wilby,  Arch.,  Trussed 
Concrete  Bldg.,  has  prepared  plans  for  a  three-story,  80x400- 
ft.  factory  for  the  Packard  Motor  Car  Co.,  Grand  Blvd.  and 
Belt  Line  R.R.     The  estimated  cost  will  be  $100,000. 

Dnluth,  Minn. — The  Expansion  Bolt  Co.  plans  the  construc- 
tion of  a  factory  at  40th  Ave.  and  the  North  Pacific  R.R..  to 
cost  $10,000.     W.  A.   Anton   is  Secy 


>ll ■iiiiiiiu,  illiiii.     The  Wheeling  CorrugiillnK  Co.,  Wlieel- 

hiK.   ^^      \ 'I      i>li>ii'<  Il oMHlriK'llriii  of  a  iilitnl  iirid  dlHtrlbutliiK 

Mtiilloii    III    iiiivi-iMlly    ami    WaHliliiKlon    Ave. 

Minnrniiolla.  Minn.  The  Lalhrop  Kemp  Ico  Creiim  Co.  will 
liullil  a  two  Mtory  l.rUk  failory  iit  7  ItoyalMton  Avo.,  lo  comI 
130,0011. 

MInnrMiMilla.  Minn. — U.  W.  Munr.er  &  HonM  will  build  a 
four-Hlory    aiiiomobll«   miiIcm   building    at    '.)07    lli-nnepin    Ave. 

Ht.  «  lond,  Minn.  The  milling  plant  of  Ibe  George  TIleMton 
Co.,  wbicb  wiiH  ileMlroved  liv  lire,  will  be  rebuilt  by  tho  North- 
ern   l-'loiir   MlllH  Co..  at   an   oMtliiialed   <o»l   of    $«0.000. 

.IrlTiTMon  City.  Mo. — John  P.  Gordon,  Htate  Audr.,  iinnouncoM 
thai    Ihi'   prison   building   twine   plant   will   be   cnlnrgod. 

nnlliiM,    'l'e\. — The    CoiiHumers'     Ico    Co.     was    Incorporated 

with   $  Hi. lo  eHtabllHli  an    lee  anil   cold-Htorago   plant. 

+  l't.  Worth.  Tp«.— U.  F.  DAVIS  &  C.  M.  DAVIH  has  been 
awarded  IIk-  c-onlraet  for  tlw  coiiHtriietlon  of  a  tbree-Mtory, 
r)0xH2-ft.  warehouse  for  the  Ft.  Worth  Warehouse  &  Transfer 
Co.,    Dagett   and   South   Calbound   St.      It    will    cost    $30,000. 

I'hnrr,  Te».  —  Ilenrv  M.  Pharr,  Berwick,  I-.a.,  i)lan8  to  build 
.•111  alfalfa  fenl  mill  and  dryer,  with  400  tons  dally  capacity. 
The    estimated    cost    is    $35,000. 

Miirrny,  I  tnh — Jones  &  Olsen  has  had  plans  prepared  by 
N  I'Mwanl  IJlJenherg,  Arch.,  for  the  construction  of  a  planing 
mill    to   cost    $30,000. 

Silver  City,  I'tnh — The  Knlght-Chrlstensen  Mill  will  re- 
build its  plant  which  was  partially  destroyed  by  Arc  at  a  loss 
of   $75,000. 

.Spnknne,  Wnwh. — Plans  have  been  completed  and  bids  will 
be  received  bv  W.  P.  Fuller  &  Co.  for  the  construction  of  a 
warehouse   to   cost   $75,000.      P.   C.    Patterson    Is   Mgr. 

Spnknne,  WnMh. — H.  I.  Somers  Co.  will  build  a  manufac- 
turing plant.  W.  B.  Thos,  Mgr.,  will  have  charge  of  the  con- 
struction. 

Tnroma,  AVnnh. — The  Tacoma  Japanese  Association,  S.  Shl- 
bagnki.  Secy.,  plans  the  construction  of  a  $40,000  knitting 
mill. 

Avon,  Calif. — The  Associated  Oil  Co.  will  build  two  addi- 
tional  units  to  its   refinery  at  a   cost   of   $50,000. 

nnkersHeld,  Calif. — The  Independent  Ice  Co.  will  build  a 
plant  at  15th  and  N  .St.,  at  an  estimated  cost  of  $40,000.  E.  S. 
Cole   is   Kngr. 

l,os  IlnnoH,  Calif. — M.  A.  Bettencourt  Is  interested  In  a  plan 
to  construct  a  creamery  at  a  cost  of  $40,000. 

+Siin  Francisco.  Calif.— The  Seattle  Brewing  &  Malting  Co. 
has  awarded  the  contract  for  the  construction  of  a  brewery 
on  Bryant  St.   to  the  SOUND  CONSTRUCTION  CO..  at   $538,913. 

London,  Ont. — P.  A.  Seeker,  Marine  City.  Mich.,  has  pur- 
chased a  three-acre  site  and  will  build  an  automobile  factory 
to  cost  $65,000. 

FEDKRAl.  nOVERNMEXT  AVORK 

A  recent  tow  bid  vxjs  rejected  because  it  vms  unaccompanied  by  a  certifieti  check.  In  the 
future,  the  office  of  the  Supervising  Architect  will  he  most  strict  nltnut  certifurl  checks. 

Improvements — Post  Office  and  Court  House — Auburn,  N. 
Y — Bids  will  be  received  until  3  p.m..  May  15,  by  Oscar 
Wenderoth,  Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C, 
for  extensions  and  remodeling  the  plumbing  in  the  post  office 
and    court    house. 

-A-Dredglng — Buffalo,  N.  Y. — Bids  were  received  Apr.  15 
bv  Capt.  L.  V.  Prazier,  Buffalo,  for  dredging  the  Niagara 
R'iver  as  follows:  H.  S.  Kerbaugh.  Inc.,  Buffalo,  $44,100:  Great 
I^akes  Dredge  &  Pock  Co.,  Buffalo,  $41,475:  Duluth  Marine 
Contracting  Co.,  Duluth.  Minn.,  $39,900,  and  Arthur  E.  Brey- 
mann,  Toledo,  Ohio,  $38,850  (recommended  for  award).  Noted 
Mar.    18. 

+Post  Office — Plainfield,  N.  J. — The  contract  has  been 
awarded  to  CHARLES  GILPIN,  Philadelphia,  Penn.,  at  $84,556, 
for  constructing  a  post  office  at  Plainfield.  Noted  Feb.  25 
and  Apr.   S, 

Post  Office — Smyrna,  Del. — All  bids  received  by  Oscar 
Wenderoth,  Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C, 
for  constructing  a  post  office  at  Smyrna  have  been  rejected. 
Noted   Feb.    8   and   Apr.    1. 

+Experiment  Station — I'ittsburgh,  Penn. — Contracts  have 
been  awarded  for  constructing  the  experiment  station  for  the 
Bureau  of  Mines  to  GEORGE  B.  WILLS,  103  Park  Ave.,  New 
York,  N.  Y.,  at  $287,540,  for  construction  work  and  to  C.  A. 
RIFFLE,  421  Wood  St.,  Pittsburgh,  at  $27,242,  for  excavation. 
Noted  Mar.   18. 

Building — -Beltsville,  Md. — Bids  will  be  received  until  2 
p.m.,  Apr.  30,  bv  D.  F.  Houston,  Secy.  U.  S.  Dept.  of  Agriculture, 
Washington,  D.  C,  for  constructing  a  two-story  brick  and 
concrete   building   at    the   U.   S.    experimental    farm,    Beltsville. 

Dormitory — Washington.  D.  C. — Bids  were  received  Apr.  10 
bv  the  Commissioner  of  Indian  Affairs,  Washington,  D.  C, 
for  constructing  three  adobe  buildings  at  the  San  Xavier 
Indian  School.  Ariz.,  as  follows:  W.  D.  Lovell,  Minneapolis, 
Minn.,  $22,000;  J.  W.  Tucker.  1201  East  Pierce  St.,  Phoenix, 
Ariz.  $31,900;  F.  J.  Odermatt  &  Co..  Tuscon,  Ariz.,  $34,701; 
Charles  F.  Odam,  716  East  McKinley  St.,  Phoenix,  Ariz., 
$27,000  and  Chute  &  Heller,  9  West  Broadway,  Tuscon,  Ariz., 
$30,300. 

Bnilding — Washington.  D.  C. — Bids  were  received  Apr.  16, 
bv  the  Commissioners  of  the  District  of  Columbia  for  the 
construction  of  a  16-room  school.  No.  175,  located  in  square 
No.  3033,  Warder  St.,  N.  W.,  as  follows:  W.  E.  Mooney.  $145,- 
962;  Andrew  Murray,  $142,700;  Irwin  &  Leighton,  Philadelphia, 
Penn.,  $128,400;  Richardson  &  Burgess.  Inc.,  $135,569;  King 
Lumber  Co..  Charlottesville,  Va.,  $127,000;  George  A.  Fuller  Co., 
$126,500;  Wells  Bros..  New  York.  N.  Y.,  $120,000;  Frank  L. 
Wagner,  $144,860;  Connors  Bros.,  Co.,  New  York,  N.  Y.,  $148,390: 
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J.  H.  Pierce,  Norfolk,  Va.,  $124,200;  Arthur  Cowsill,  $138,434:  P. 
J.  Gormley  Co.,  $127,000.  Above  bidders  of  Washington, 
unless  otherwise  specified.     Xoted  Apr.   S. 

BnildinK — Washington,  D.  C. — Bids  were  received  Apr.  9 
by  the  District  Commissioners  for  constructing  a  residence 
at  the  Tuberculosis  Hospital,  'U'ashington,  as  follows:  Arthur 
L.  Smith  &  Co.,  Washington,  D.  C.  $764S;  Henry  B.  Davis, 
Washington,  D.  C,  $7900:  S.  A.  Gaskins  &  Son,  "Washington, 
D.  C,  $7496;  Michael  A.  Angelo,  Washington.  D.  C,  $7S24:  A. 
M.  Poynton,  Washijigton,  D.  C,  $S2.50  (bid  not  signed):  Skinker 
&  Garrett,  Washington,  D.  C,  $7777;  Andrew  Murray,  Wash- 
ington, D.  C,  $8675;  Charles  J.  Cassidy  &  Co.,  Inc.,  Washington, 
D.  C,  $8833,  and  William  E.  Mooney,  Washington,  D.  C,  $7199. 
Noted  Apr.  8. 

Grading — Washington,  D.  C. — Bids  were  received  Apr.  13 
for  grading  the  west  approach  to  the  Q  St.  bridge  as  follows: 
George  Hyman,  $0.:?S.i:  J.  B.  Latimer,  $0.39.">,  and  William  F. 
Cush,    $0.28.      All    bidders   are    of   Washington.      Noted    Apr.    8. 

Heatini;  System — Washington,  D.  C. — Bids  will  be  received 
until  11  a.m.,  May  S.  by  H.  R.  Stanford,  Ch.  of  Bureau  of  Yards 
and  Docks,  Washington,  D.  C,  for  a  steam  and  hot  water 
distributing  system,  gas  and  cold  water  pipe  and  a  hot  water 
heater  at  the   U.   S.   Naval   Hospital   Reservation,   Washington. 

-A-Lanterna — 'Washington,  D.  C. — Bids  will  be  received  until 
noon.  May  IS,  by  the  Chief,  U.  S.  Weather  Bureau,  Dept.  of 
Agriculture,  Washington,  D.  C,  for  storm-warning  lanterns, 
f.o.b.,   factory. 

Buildine — Radio,  Va. — Bids  were  received  Apr.  17  by  the 
Bureau  of  Yards  and  Docks,  Navy  Dept.,  W^ashington,  D.  C, 
for  constructing  an  office  building  at  the  Radio  Station  as 
follows:  Skinker  &  Garrett,  1413  H  St.,  $16,969;  W.  E.  Mooney, 
Evans  Bldg.,  $16,966;  James  L.  Marshall,  700  Tenth  St..  $17,000; 
William  P.  Lipscomb  &  Co.,  1405  F  St.,  $18,383;  Henry  B. 
Davis,  813  14th  St.,  $19,593;  William  H.  Egan,  147  East  121st 
St.,  New  York,  $21,999;  Richardson  &  Burgess,  Inc.,  1413  H 
St.,  $17,330;  Michael  A.  Weller,  629  F  St.,  $18,149;  W.  H.  Mc- 
Cray,  Bond  Bldg.,  $18,165;  Darby  &  Pettit,  3009  O  St.,  $20,000; 
John  H.  Noland  Construction  Co.,  Munsey  Bldg.,  $18,243.  All 
of  Washington,  unless  otherwise  specified.  Noted  Feb.  25 
and   Apr.    8. 

BalldlnK  and  Alterations — Pensacola,  Fla. — Bids  will  be 
received  until  11  a.m..  May  1,  by  H.  R.  Stanford,  Ch.  of  Bureau 
of  Y'ards  and  Docks,  Washington,  D.  C,  for  toilet  building 
and  alterations  in  buildingc  Nos.  16,  18  and  34  at  the  Navy 
Aeronautic    station. 

Macadam  Road — Pensacola,  Fla. — Bids  will  be  received 
until  11  a.m..  May  1,  by  H.  R.  Stanford,  Ch.  of  Bureau,  Yards 
and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  constructing  a 
macadam  road  at  tha  navy  yard,  Pensacola. 

^-ArSteel  Gates — Nashville.  Tenn. — Bids  were  receivetf  Apr. 
12  by  Maj.  H.  Burgess,  Nashville,  for  constructing  and  erecting 
steel  gates  for  locks  B  and  C,  Cumberland  River,  as  follows: 
PENNSYLVANIA  BRIDGE  CO.,  Beaver  Falls,  Penn.,  $23,540 
(awarded  contract);  Lupfer  &  Remick,  594  Ellicott  Sq., 
Buffalo,  N.  Y.,  $25,800;  Union  Foundry  &  Machine  Co.,  West 
Carson  St.,  Pittsburgh,  Penn.,  $27,705;  Chicago  Bridge  & 
Iron  Co..  105th  and  Troop  St.,  Chicago,  111.,  $30,600;  L.  D. 
Weaning,  Co  Variety  Iron  &  Steel  Co.,  Cleveland,  Ohio,  $59,820; 
The  Alliance  Structural  Co.,  Alliance,  Ohio,  $27,200;  The  White- 
head &  Kales  Iron  Works,  Detroit,  Mich.,  $26,070;  Foster  & 
Creighton  Co.,  Nashville,  $27,200;  Milwaukee  Bridge  Co., 
Milwaukee,  Wis.,  $225,494;  Louisville  Bridge  &  Iron  Co.,  Louis- 
ville, Ky.,  $24,290:  Nashville  Bridge  Co.,  Nashville,  $31,700, 
and  the  Independent  Bridge  Co.,  Pittsburgh,  Penn.,  $25,258. 
Noted  Mar.   18. 

-A-Breakivater — Marble  Head.  Ohio — Bids  will  be  received 
nntil  2  p.m..  by  Capt.  E.  P.  Bertholf,  U.  S.  Coast  Guard,  Wash- 
ington, D.  (".,  for  constructing  a  rubble  mound  breakwater  at 
the  Marblehead  Coast  Guard  station,  Marblehead,  Ohio. 

Post  Oaic* — La  Salle,  111. — Bids  will  be  received  until  3 
p.m.,  Mav  26.  by  Oscar  Wenderoth,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  O.  ('.,  for  the  construction  complete  of  the 
I'.   S.    post   office   at    La   Salle. 

RemodelinK  Post  OfBce — Des  Moines,  Towa — All  bids  re- 
ceived Mar.  23  for  remodeling  the  U.  S.  post  office  and  court 
house  at  Des  Moines  have  been  rejected.  Noted  Feb.  IS  and 
Apr.  1. 

-^Dipper  Dredcre — Duluth,  Minn. — Bids  were  received  Mar. 
26  by  Maj.  E.  D.  Feek,  Duluth,  for  (a)  contractor's  own  design, 
alloat,  dredge.  Col.  D.  I).  Gailbird,  (b)  specified  dredge, 
(c)  contractor's  own  design,  Duluth,  (d)  specified  dredge, 
afloat.  Lake  Superior,  as  follows:  Marion  Steam  Shovel  Co., 
Marion,  (ihio,  (a)  $107,050,  (b)  $110,050,  (C)  $107,050,  (d) 
$110,050;  Bucyrus  Co.,  South  Milwaukee,  Wis.,  (b)  $136,075, 
(c)  $135,225;  Dubu(|ue  Ho.-it  &  Boiler  Works,  Dubuque,  Iowa, 
(c)  $118,693;  Hartmann-Grciling  Co.,  Green  Bay,  Wis.,  (a) 
$87,400,  (b)  $104,823  (recommended  for  acceptance),  (c)  $87,- 
823,  (d)  $104,400  (recommended  for  acceptance);  and  National 
Iron  CV).,  Duluth,  Minn.,  (a)  $146,759,  (<I)  $146,759.  Noted 
Feb.   25. 

Post  Office  and  Court  House — Chlllicothe,  Mo. — Bids  will 
be  received  until  3  p.m.,  June  3,  by  James  A.  Wctmore,  Act. 
Superv.  y\rch.,  Trea.sury  lii-|)t.,  Washington,  D.  ("..  for  con- 
structing comjileto  (Including  rrvechiuilcal  ciiuipmeiit  and 
approaches)  of  the  U.  S.  Post  Otilci-  and  Court  House  at 
Chlllicothe. 

+»ewer  Nystem — Phoenix,  Ariz. — The  contract  has  been 
awarded  to  THOMAS  M.  TOHSON,  Kansas  City,  Mo.,  at  $22,34T, 
for  constructing  a  sewer  system  at  the  Phoenix  Indian  School 
and   Sanltorlum.     Noted   Mar.   4. 

Dormitory — Cherokee,  Okla. — Bids  will  be  received  until  2 
p.m..  May  5,  by  Cato  .Sells,  Comr.  of  Indian  Affairs,  WnMhlng- 
ton,  \>.  C,  for  constructing  a  dormitory  at  the  Cherokee 
School.  Cherokee.  Okla. 

'*('nnnl  Work— Payson  City,  Utah — Bids  will  be  received 
until  2  p  m.,  .May  19,  by  the  U.  S.  Reclamation  Service,  Provo. 
I'lah,  for  about  '30.(100  yd.  of  canal  cxcaviilloii  and  3100  yil.  of 
relnforccfl   <f>n<'re|i. 

BrldKe — Asliford,  Wash.— Blfls  will  lie  received  until  2  p.m.. 
May  4.  by  Mark  Dnnlels.  Gen.  Sunt,  of  NmIIckiiiI  I'arks,  Mo- 
nailnock  Bldg.,  San  KranclHcir  Ciillf ,  for  coMstructlng  ii  r«'ln- 
forced-concrete  bridge  over  Tnhonui  (Jrcok  In  the  Mount  IJii- 
nler  Natlo-al  Park. 


Stone — Lone  Tree.  Wash. — Bids  will  be  received  until  noon, 
Apr.  28,  by  Lieut. -Col.  J.  B.  Cavanaugh,  Burke  Bldg.,  Seattle, 
Wash.,  for  furnishing  stone  for  jetty  construction  at  Lono 
Tree,   Gary's    Harbor. 

Light  Station — Cape  St.  Ellas,  Alaska — Plans  are  under 
way  for  the  construction  of  a  light  station  for  Cape  St.  Elias, 
Alaska. 

MISCELLANEOrS 

AVharves — Portland,  Maine — -According  to  press  repo-ts,  the 
Sebago  Ice  Co.  and  the  Portland  Products  Co.  have  been 
granted  permission  by  the  Harbor  Commissioners  to  exteni 
their  present  wharves  and  construct  new  ones. 

Dredging — Boston,  Mass. — The  following  are  the  bids  re- 
ceived for  dredging  about  26,000  cu.yd.  in  Deacon's  Pond 
Harbor,  Falmouth:  Eastern  Dredging  Co.,  (a)  26?ic.  per  cu.yd. 
for  ordinary  dredging,  (b)  $9.50  per  cu.yd.  for  rock;  John  R. 
Burke,  (a)  32.7c.,  (b)  $10:  J.  S.  Packard  Dredging  Co.,  (a) 
33.9c.,   (b)   $8.     "William  F.  Williams  is  Ch.  Engr.     Noted  Apr.  8. 

Terminal — Fall  River.  Mass. — The  'Ways  and  Means  Com- 
mittee of  the  Legislature  is  considering  a  bill  appropriating 
$350,000  for  terminal  work.  William  H.  Hart  is  Secy.,  Cham- 
ber  of   Commerce. 

+SeawalI^Scituate,  Mass. — The  contract  for  constructing 
a  concrete  seawall  between  the  first  and  second  cliffs  at 
Scituate  has  been  awarded  to  LOSI  &  'WILLIAMS,  at  $5.24  per 
cu.yd.  for  cement  and  S5c.  per  lin.ft.  for  riprap.  William  F. 
Williams  is  Ch.  Engr.     Noted  Apr.  1. 

Fire  Station — Pawtucket,  R.  I. — The  city  will  construct  a 
fire  station  on  Hope  St.  Charles  H.  Learned  is  Arch.  Giles 
W.   Esterbrook   is  Mayor. 

Canal  Improvements — Albany,  N.  T. — A  bill  has  been  signed 
by  the  Governor  appropriating  $150,000  for  repairing  and 
improving  mechanical  and  other  structures  connected  with 
the   state   canals. 

•'Wharf — Dunkirk.  N.  T. —  (Official) — Bids  -will  be  received 
by  A.  D.  Toomey,  City  Clk.,  until  8  p.m..  May  18,  for  the  con- 
struction of  a  public  ■wharf. 

Subway — New  Y'ork,  N.  T. —  (Borough  of  Brooklyn) — (Offi- 
cial)— The  following  are  the  unofficial  totals  of  the  bids  re- 
ceived by  the  Public  Service  Commission  for  the  construction 
of  Section  No.  2  of  Route  No.  12,  that  part  of  the  Eastern 
Parkway  between  Prospect  Park  Plaza  and  a  point  635  ft. 
east  of  the  center  line  of  Nostrand  Ave.,  including  a  spur 
curving  southeasterly  for  connection  with  the  Nostrand  Ave. 
subway.  The  plans  call  for  a  subsurface  railroad  with  four 
tracks,  to  be  built  largely  on  the  double-deck  plan.  The  bid- 
ders follow:  Inter-Continental  Construction  Co..  26  Cortlandt 
St..  New  Y'ork.  $2,734,000;  H.  P.  Converse  &  Co.,  $2,810,000; 
Tidewater  Building  Co..  $2,810,000;  Newman  &  Carev,  $2,812,- 
000;  Bayly  Hopkins,  $2,823,000;  Charles  Cooper,  $2,854,000; 
Underpinning  &  Foundation  Co.,  $2,938,000:  Degnon  Contract- 
ing Co.,  $3,049,000:  T.  A.  Gillespie  Co.,  $3,064,000:  Norton  & 
Gorman  Contracting  Co..  $3,145,800;  Oscar  Daniels  Co..  $3,.347.- 
000;  Dock  Contractor  Co..  $3,357,000;  E.  E.  Smith  Contracting 
Co..  $3,359,000:  Mason  &  Hanger,  $3,408,000;  Rodgers  &  Hag- 
ertv.  Inc..  $3,415,000:  Arthur  McMuUen.  $3,600,000:  W.  H.  Gaha- 
gen,  $3,710,000:  John  T.  Green.  $3,757,000;  Smith,  Hauser  & 
Maclsaac,  Inc.,   $3,860,000.     Noted  Apr.  1. 

Motor  Trucks — New  York.  N.  T. —  (Borough  of  Manhattan) 
—  (Official) — lUds  will  be  received  by  Robert  Adamson,  Fire 
Comr.,  Municipal  Rldg,.  until  10:30  a.m..  Apr.  27,  for  furnish- 
ing and  delivering  12  motor  driven  city  service  hook  and 
ladder  trucks. 

Markets — New  York,  N.  Y. — According  to  press  reports 
an  announcement  has  been  made  by  the  New  York  State  De- 
partment of  Foods  and  Markets  that  four  terminal  n\arkets 
will  be  built  as  follows:  One  by  the  Long  Island  R.R.  Co.  on 
Dutch  Kills  Canal  and  Newtown  Creek.  Long  Island  City;  a 
second  by  the  Bush  Terminal  Co.  on  its  property  in  South 
Brooklyn;  a  third  by  the  New  York  Central  &  Hudson  River 
R.R.  Co.  at  34th  St.  and  11th  Ave.  and  another  in  the  Borough 
of  the  Bronx,  by  the  New  Y'ork,  New  Haven  &  Hartford  R.R. 
Co. 

Track  Kqulpnient — New  York,  N.  Y. —  (Borough  of  Man- 
hattan)—  (Official) — The  following  are  the  bids  received  for 
the  equipment  of  the  westerly  tracks  of  the  upper  deck  of 
the  Manhattan  Bridge:  Cullen  Chambre  Construction  Co., 
$186,816;  Charles  Meade  &  Co.,  $159,186;  Snare  &  Triest  Co., 
$171,685;  Wilson  &  English  Construction  Co.,  $180,243;  Simon 
Russick.  $159,221;  McHarg  Barton.  $204,393;  N.  E.  Construc- 
tion Co.,  $156,342:  Lord  (Construction  Co..  $170,688:  Vulcan  Rail 
&  Construction  Co..  35  Meserole  St.  (Borough  of  Brooklyn), 
$148,393;  T.  Crimmins  Contracting  Co.,  $224,276.     Noted  Apr.  8. 

•Fence — New      York.      N. 
"Water    Supply-Irrigation." 

•fSubivay — New  York.  N.  Y. —  (Borough  of  Manhattan) — 
(Official) — The  contract  for  the  construction  of  Section  No.  4 
of  Routes  Nos.  4  and  36,  that  part  of  the  subway  lying  in 
Seventh  Ave.  between  51st  and  .59th  St.,  has  been  awarded  to 
the  LITCMKIKLn  CONSTRUCTION  CO.,  23  Flatbush  .-Vve. 
(Borough    of    Brooklyn),    at    $1,937,509.      Noted   Apr.    1   and    15. 

•  Hardware — Syracuse.  N.  Y. — (Official) — Bids  will  be  re- 
celved  bv  Hugh  I'.  Baker,  Dean,  Lyman  Hall,  Syracuse  I'nl- 
verslty,  iiiitil  2  p.m.,  Apr.  22,  for  furnishing  hardware  for  the 
forestry    biilUllng. 

i'nrk  Improvements — Camden.  N.  J. — A  bill  has  passed  the 
CItv  Couiull.  iipproprlatlng  $35,000  for  park  Improvements. 
L.   lO.    K:irnluuii   Is  City    lOngr. 

•+lionrdtTnlk,  Repairs  and  Reach  I'rotectlon — -Capo  May, 
N.  J. — 'I'lie  coiitrait  for  constructing  additional  boardwalks, 
bulkheuils  mill  b.>,u-b  protection  has  been  awarded  to  the  AT- 
LANTIC t'O.NSTKUCTION  CO.,  Atlantic  City,  at  $55,489.  Noted 
Mar.   is  and   .\pr.    1. 

Pier  K«(rnslon— Jersey  City,  N.  J. — Tho  Central  R.R.  of 
N.  J.  plaiiM  to  exlrnil  Its  piers  In  Jersey  City  on  the  Hudson 
Ulver  mill  upper  New   York  Bay.  Tho  estimated  cost  Is  $175,000. 

Fire  .Station  — Newark.  N.  J. — The  Board  of  Chosen  Free- 
holders bus  authorized  a  bond  Issue  of  $30,000  to  bo  used   for 


Y. — (Official) — See     item     under 
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tlio  ooimtrucllon  of  ii  llro  miitlon  nt  (fviMlinuik  Ilonpllnl  IlliU 
for  till'  Mtruotui'K  will  kdoii  Iio  it<lvi<r(lMiMl. 

+  lll(rhrii--ltii(lii<rr(>ril,  N.  J  — Tlii<  i-iii\triii'(  fur  ■■xi-hviiIIiik 
nlioiil  JJ.'i.onil  Mil n  of  iIIK'Ih-h  In  Itiitliorfonl,  ICiint  Km  li<  i  ford. 
I'lili'ii  Ti)\vn.ilU|i.  North  ArlliiKloii  Unit  limi  uwitriU'il  to  lli« 
1-.  S  l>U.\lN.\<iK  .«  lltUlCATUlN  CO.,  17  Hntt.-ry  IM..  Now 
YorK,    N.    Y  .   at    }I-.S7:.. 

AKork  'ruiiiirl  -UruiiiH,  IVnn. — (tlfnclnl)  —  HI«Im  will  ho  ro- 
fi'lviMl  l>v  till'  \'lci<-ri'<-Hl<lriit  mill  (l<<tii<rul  Miituiror,  LoIiIkIi 
Viillrv  IVml  I'o..  133  North  Itlvrr  St..  WIIUoH- Ham  IViiii..  for 
<lrlvliiK  a  rork  ttiiim-l,  iiiliiliiniiii  i-r<iHH-ii<'ftloii  to  lji<  7x!>  ft., 
with  a  ditch  .'I  ft.  wlili<  l>v  ;!  ft.  ili'cp:  a|i|iroxlinati'  W-iiKth  of 
tuniK-l,  I'.i.MtO  ft  Till'  Hoiith  portal  will  Ih-  Im  lh«  Itink 
Mountain    vein    Kan^way   of    llaxlr    MIni'H,  ami    thi'   north   portal 

of  th.'   tiinn.'l   will    l>o  «in    the   Llttli-    Ni-Mi-opri-k   fri-ck ar   tho 

vlUaKo   of   l>riiinH. 

JctlU-n— Tr.'iitoii,  N.  .1 — Tho  Contral  Kit.  of  N  J.  Iuih  ro- 
rolvoil  pi-rnilN.xlon  to  foiiHtruit  Ji'ltloH  iit  .Sia  MrlKht  ami  aloiiK 
tho  I'oast  to  llollywooil.  It  In  proiioHoil  (u  liiilld  34  JoltioH  at 
J4  000   oai-h. 

+  >Vbnrr — Now  OrlcaiiH.  }m. — Tlio  Port  CoimnlHHlonorH  hiivo 
awarded  tho  contruct  for  construt'tliiK  tho  wharf  nt  tho  Viil- 
iMUo  St.   landing    to   IXU'MATT  &   CD.,   at   »194.0OO. 

ADoum — N.w  Orloans.  l.a,— (OlllrlaO  — IlIdH  will  ho  rc- 
colvod  !•>•  Krmst  M.  I.noh.  Tros..  ltd.  of  Conirs.,  Now  Orloans 
I'ourt  HldK..  until  s  |),ni..  .\i)r.  "JN,  for  furnishing  nnd  InHtallInK 
tiro  tloors  and  .stool  rollln^c  doors  olo..  for  th«  cotton  ware- 
housi'S  and  torinlnal  now  tindor  contitruotlon  un  tho  Kast 
Bank   of  the   Mississippi    Klvor   near   Val<-tu-o   St. 

I)rninnir<> — IMali\  HoallnK.  La. — Hlds  will  ho  rorolvod  l>v  the 
Coniinlsslonors.  North  Hosslor  hovoo  Olstrlot.  until  Apr.  21. 
for  Iniprovlnj;  ilralna>ro  In  Tostcn  and  I'liolps  l.ako,  Mossier 
I'arl.xh.  J.  I'orry  Is  Sooy.  of  tho  Coinrs.  K.  H.  ( Irovoniberg, 
Jr.,  Continonlal   Hank   Hliljr..  Shroveport.   La..   Is   Knur. 

+nrnliinK;o  -T">rosdon,  Tonn.  —  (Cllk-lal) — Tho  contract  has 
boon  awarded  hy  the  Commissioners  of  tho  Middle  Fork  nnd 
Spring  Crook  liralna»;e  ami  1-ovoo  nistrlct  No.  1  of  Weakley 
County  to  K.  H.  &  G.  A.  Mc\VlI,l.,lAMS.  Memphis.  Tenii.,  for 
67l>.000  cu.yd.  of  lovee  emhankment  and  .143.000  cu.yd.  of  ditch 
excavation,  nt  $122.0r>9.  The  contractor  purchased  the  bonds 
nt  par.  The  Morgan  Engineering  Co..  Memphis,  Tenn.,  Is  Engr. 
Noted    liar.    IS. 

DItrhcM — Hyersburg,  Tenn. — (Offlcial) — Bids  will  be  re- 
ceived until  May  14,  by  the  Directors.  Keeds  Creek  Drainage 
District.  Dyer  County,  for  the  construction  of  about  LI. 4 
miles  of  ditches,  requiring  the  excavation  of  about  titiO.OOO 
cu.yd.  of  earth.  The  Morgan  ICngineering  Co.,  Memphis,  Tenn., 
is  Kngr. 

DrniniiKr — Paducah,  Ky. — The  Department  of  Agriculture 
h.'is  commissioned  F.  K.  Shafer  Louisville,  Ky..  to  survey  the 
Mayfleld  Creek  L')rainage  District,  for  the  purpose  of  submit- 
ting an  estimate  to  the  County  Court,  of  the  cost  of  draining- 
the  creek. 

Rllniinntion  of  Cirndr  OoHHini; — Alliance,  Ohio — (Official) 
— The  following  are  the  bids  received  by  the  Director  of  Pub- 
lic Service  in  connection  with  the  construction  of  a  reinforced- 
concrete  subway  under  tlie  tracks  of  tlie  I'ennsylvani.a  K.R. 
at  Arch  St.  This  work  includes  princii)ally  water,  sewer  and 
road    improvements:     rortage     Kngincering    Co.,    Akron,    Ohio, 

(a)  with  two-ring  brick  sewer.  $17.23."),  (b)  with  segment- 
block    sewer,    $17,0S2:    V.    A.    Downs.    Canton,    Ohio,    (a)    $15,745, 

(b)  $16,127;  J.  C.  Devlne.  Alliance,  (a)  $20,619.  (b)  $20,466;  J.  B. 
Sheets  Co..  (a)  $1S.539,  (b)  $18,386;  Central  Ohio  Construction 
Co.«,  (a)  $1S,637,  (b)  $17,260;  Laidlaw  Bro.s.  (a)  $23.S94.  (b) 
$25,424;  Adam  Laidlaw  &  Co.,  (a)  $27,278,  (b)  $26,XS5;  Monon- 
gahela  Construction  Co..  (a)  $28,939.  (b)  $29,398;  William 
McDowell  &  Son  Co.,  (a)  $19,586,  (b)  $19,280;  Duquesne  Con- 
tracting Co.,  (a)  $28,521,  (b)  $27,297;  P.  T.  McCourt,  (a)  $21,307, 
(b)    $19,899;    A.   L.    Anderson    &    Bros.,    (a)    $26,361,    (b)    $27,891. 

Bids  received  by  the  Pennsylvania  R.R.  in  connection  with 
this  work,  which  provides  only  for  excavation  and  concrete 
■work,  were  as  follows:  J.  C.  Herndon,  $9190;  F.  A.  Downs  Con- 
struction Co.,  $9200;  J.  H.  Slieets  Co.,  $9380;  Jones  Construction 
Co..  $10,000;  A.  L.  Anderson  &  Bros.,  $10,980;  H.  A.  &  R.  L. 
Culbertson  Co.,  $10,990;  J.  C.  Devine  Co..  $11,100;  Laidlaw 
Bros..  $11,160;  Adam  Laidlaw  &  Co..  $11,210;  Robert  Orace 
Contracting  Co.,  $11,400;  IMhl  &  Miller,  $11,420;  P.  T.  McCourt. 
$11,840;  Ferguson  &  Edmondson  Co.,  $13,000;  Duquesne  Con- 
tracting Co..  $14,860;  Rust  Engineering  Co..  $15,390;  Monon- 
pahela  Construction  Co.,  $15,980;  C.  H.  Strong  &  Son,  $21,500. 
Noted  Mar.  25. 

Park  ImprovenientN — Bratenahl,  Ohio — (Cleveland  post 
office) — Bids  will  be  received  until  noon.  Mav  1.  bv  C.  A.  Neff. 
Clk..  219  East  105th  St..  for  the  sale  of  $60,000  in  bonds,  the 
proceeds  to  be  used  for  park  improvements. 

Siumnlline  SyNteni — Bratenahl,  Ohio — (Cleveland  post  office) 
— Bids  will  be  received  until  noon.  May  1,  by  C  A.  Neff,  Clk., 
219  East  lfl5th  St.,  for  installing  and  constructing  a  com- 
bination police,  telegraph  and  recall  signalling  system. 

Dredglnt; — Canton,  Ohio — The  City  Council  contemplates 
dredging    East    Creek.      William    E,    Sarver    is    City    Engr. 

Park  ImprovenientN — Cleveland  Heights,  Ohio — (Cleveland 
post  office) — A  special  election  will  be  held  May  17  for  the 
purpose  of  voting  $100,000  in  bonds,  the  proceeds  to  be  used 
for  park  improvement  and  construction  work.  H.  H.  Can- 
field   is   Clk. 

AniaMement  Structure — Cleveland,  Ohio — The  Luna  Park 
Amusement  Co.,  Cleveland,  will  erect  a  $40,000  amusement 
structure.      C.  X.    Zimerman    is  Asst.   Mgr. 

Pnvillion — Cleveland,  Ohio — Bids  will  be  received  bv  the 
Commissioner  of  Purchases  and  .Sujiplies,  City  Hall,  untilnoon, 
Apr.  28,  for  the  construction  of  a  pavilion  in  Rockefeller  Park. 
Specifications  may  be  obtained  of  F.  H.  Betz,  City  Arch., 
420   City   Hall. 

+Stodinm — Cincinnati,  Ohio — The  contract  for  constructing 
the  stadium  at  the  Cincinnati  I'niversitv  has  been  awarded 
to  the  FERRO  CONCRETE  CONSTRUCTION  CO.,  Cincinnati. 
This  includes  the  excavation,  reinforced-concrete  and  brick 
work. 

DreilKrinic — Lorain.  Ohio — The  Citv  Council  has  voted  to 
spend  $16,000  for  dredging  Black   River. 


M.   Iiid. — HIdH  will   ho  rocolvod   by  JoMoph 
f    Pub.    WkH.,    until    10    iim.,    Apr.    26,    for 
t   tho   Whlto    Klvor. 


I'nrk  Iniiirovrnipnta — KanoMVllle,  Ohio — Tho  city  will  Hoon 
hold  a  MpiM'Iul  oloctlon  for  tho  iiur|)OHo  of  voting  on  ii  bond 
Ihhuo  of  $26,500,  tho  |>roc<<odN  to  bu  UMod  for  Improvliig  piirkM. 
Jcdin    S.    Doiinln    \h  City    lOiigr. 

I.r»rc — Indiana 
A.    Kink,    Pri'H.,    H< 

cuimlriii'lInK   a   of   lovoe    on   tho    WomI   «ldo 
H.  J.  T.  .loup  IH  City    ICiik'i. 

+  l>rrilKlnK  Columbia  City,  Ind. — Tho  contract  for  dredg- 
ing lllg  llliio  <'rook  Ditch  luiN  been  iiwnrdod  to  CLYDE  A 
WALK,  Lagrango.  and  C.  J.  NKHH,  Columbia  City,  iit  about 
|32,23'.t, 

l-'lre  A|>i>nrntUH — Torrn  llnuto,  Ind. — Tho  city  contcmplatcM 
iHHuliig  $25,uou  in  liondH  fur  tho  purchuHo  of  motor  (Iro  appar- 
atus. 

+  I>U«'h — llloiimlngton.  III.  The  contract  for  tho  conHtruc- 
tlon  of  a  dralnagi'  ditch  In  I'liiipire  ami  WoMt  TownshlpH  haH 
boon  awarilod  to  tin;  I-'KIODIOKICK  M.  CKA.MO  CO.,  Omaha, 
Neb.,  at  0.874c:.  per  cu  y.l,  Tlio  work  InvolvcH  about  142,149 
cu.yd.    of   excavation. 

^Krerrntlon  llulldInK — Chicago,  111. — The  contract  for  con- 
structing a  steel  trestle  and  loading  idatform  haH  been  award- 
eel  to  tlie  KETLIOK-IOLLKiTT  CO.,  Chicago,  at  $20,700.  The 
lowest  bid  for  constructing  tho  recreation  building  and  Hhelter 
was  from  Paschon  Bros.,  at  $415,000.  W,  O.  Johnson  Ih  Hecy., 
Harbor   and   .Subw.ay   Coinn.      .Voted    Ai>r.    8. 

+  I>lleli — Lincoln.  III. — Tho  contract  for  the  construcrtlon 
of  the  third  section  of  the  7  Ms -mile  drainage  ditch  In  Union 
Drainage  District  No.  1  has  been  awarded  to  ALLAN  T.  RICE. 
Springlleld,  111. 

+I>redKlnK — Milwaukee,  Wis. — The  contract  for  dredging 
rivers  and  canals  has  been  awarded  to  ARTHUR  H.  VO(;p:L, 
491  Canal  St.,  Milwaukee,  at  0.124c.  per  cu.yd.  I'ercy  Braman 
la    Deputy    Comr.    of    Pub.    Wks. 

Drninnge — Clinton.  Iowa — The  County  Board  of  Supervisors 
has  voted  to  construct  a  drainage  system,  about  17  miles  long. 
Estim.-ited  cost,    $100,000. 

+I>l<ehen — Nevad.a,  Iowa — Contr.-icts  have  been  awarded  by 
the  County  Board  of  Suiiervisors  for  constructing  ditches,  as 
follows:  New  Albany  ditch  No.  68  to  SAKCIONT  DITCHEK  Cf>., 
Fort  Dodge,  at  $20,572;  Indian  Creek  ditch  No.  66  to  HAWK- 
EYE  CONSTKtTCTION  CO..  Webster  City,  at  $5116  for  tile, 
and  H.   L.  BROWN,  Maxwell,   for  laying  same,  at   $1674. 

■^Concrete  Dnm  nnd  Ilulkliend — Waverly,  Iowa — (Official)  — 
Bids  will  be  received  by  H.  K.  Van  Derveer,  City  Clk.,  until 
5  p.m.,  Apr.  27,  for  the  construction  of  a  concrete  dam  and 
bulkhead  across  Cedar   River  at   Waverly. 

Dltrh — St.  James,  Minn. — It  is  reported  that  bids  will  be 
received  by  J.  C.  Jensen  County  Audr..  until  Apr.  30  for  con- 
structing Judicial  Ditch  No.  9  in  Watonwan  and  Martin 
Counties. 

Concrete  Work — St.  Paul,  Minn. — Bids  will  be  received 
until  10:30  a.m.,  Apr.  26,  by  August  Hoenstein  for  concrete 
work   on   Harriet   Island. 

Subway — Kansas  City,  Mo. — An  election  will  be  held  on 
May  25  for  the  purpose  of  issuing  $15,000  in  bonds  for  con- 
structing a  subway  under  the  Robert  Gillbain  Rd.  H.  L. 
Yost  is  Mayor. 

DIteh — New  Madrid,  Mo. — Bids  will  be  received  bv  Felix  M. 
Robbins.  Engr..  Drainage  Dist.  No.  30.  until  Apr.  27  for  the 
construction  of  a  ditch  in  that  district.  J.  L.  Ransburgh  is 
County  Clk. 

Drainage — Crawfordsville.  Ark. — The  Commissioners  of 
Drainage  District  No.  3  have  decided  to  issue  $250,000  in  bonds 
for  drainage  work.     W.   W.  Swepstbn   is  Chn. 

■Wharves  and  Docks — Beaumont,  Tex. — An  election  will  be 
held  on  May  20  for  the  purpose  of  voting  on  the  issue  of 
$100,000  in  bonds  for  the  improvement  and  construction  of 
wharves  and  docks. 

Drainage — Richmond,  Tex. — The  State  Attorney-General 
has  approved  of  issuing  $61,000  in  bonds  for  Drainage  Dis- 
trict  No.    1. 

Pnvillion  and  Bathhou.seH — Mineral  Wells,  Tex. — The  Min- 
eral Wells  Water  Co.  has  had  plans  prepared  by  H.  L.  Spicer 
1032  Stella  St.,  Fort  Worth,  for  the  construction  of  drinking 
pavillion  and   bathhouses.     The   estimated   cost  is   $11,000. 

Diteli — Mt.  Vernon,  "Wash. — The  Commissioners  of  Skagit 
County  are  considering  the  establishment  of  a  drainage  dis- 
trict to  provide  for  main  open  ditch  4  to  8  ft.  wide,  %vith  wood 
flume  outlet  or  spillway;  lateral  ditch  to  consist  of  8-,  12-  and 
15-in.  No.  2  vitrified  clay  sewer  pipe  and  an  open  ditch  2  ft 
wide. 

Ferry  Approach,  Building — .Seattle  Wash. — Plans  for  a 
West  Seattle  ferry  api)roach,  w.iiting  station  and  w^arehouse 
at  the  foot  of  Marion  St.  have  been  prei)ared.  The  approach 
will  cost  about  $20,000  and  the  building  about  $30,000.  Bids 
for  both  improvements  will  be  received  by  the  Seattle  Port 
Commission.      C.   E.    Remsberg   is   Secy. 

Derrick  and  Hoist — Seattle,  Wash. — Bids  will  be  received 
by  C.  E.  Remsberg,  Secy.,  T^ort  Comn..  for  furnishing  a  100-ton 
leg  derrick;  also  an   electric   hoist   for   the   same. 

Concrete  Snow  Sheds — Tye.  Wash. — (Wellington  post  office) 
— Press  reports  state  that  the  Great  Northern  R.R,  wMll  con- 
struct 1200  lin.ft  of  concrete  snow  sheds  between  Tye  and 
Embryo.  About  $250,000  has  been  appropriated  for  the"  work 
P.  H.  McFadden,  Seattle,  is  Asst.  Engr. 

Embankment — Portland.  Ore. — Bids  will  be  received  until 
Apr.  26  by  the  Interstate  Bridge  Commission  for  constructing 
about  560.000  cu.yd.  of  embankment.  This  work  is  in  connec- 
tion   with    the    construction    of    the    Interstate   bridge. 

Lock  Machinery,  Etc. — Ottawa,  Ont. — Bids  will  be  received 
until  May  5  hy  the  Department  of  Railways  and  Canals,  for 
furnishing  lock  machinery,  fittings,  valves,  etc.,  for  the 
Trent   Canal. 

4-Rock — Andrade,  Calif, — The  contract  for  delivering  about 
SOOO  cu.yd.  of  rock  on  tbe  Uvee  below  Andrade  has  been 
awarded   to  E.   F.   SAXC.UINETTE,   Y'uma,  Ariz. 
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♦  Market  Improvement-New  Westminster^^^^ 

tract  for  sinking  P>»e«.f"VXsbein  awarded  by  the  City 
?''unc^r\o"fhe''^DO^"lINION%N"sTRUCTrON"  CO..  New  West- 
minster,  at   $22,0o3. 

BriLDlNGS 


a     department     store     has     been     a^arrtert     to  ^^^^^^    jj^ss 

lfStirco^s?.%'^.M0S^^*'4t??ins  ^^  ^French.- SOS  AmosKea^ 
Bank  Bldg     ^''^^^^^^'^''^^^''J^    MENDELL  CO..  Manchester. 

^H^   ^°^^^^to^il"t  |eif    s"      Bo°ston.    Mass..    is    Arch. 

"^%rr„;"M;;^-T/e"^n:^^c^.„fo^r^  the^  ^XrTan^^i?e"mS^ia1 
sevTn-story  building  to  be  •^"°y\" /^-'^w  »  ltER  A.  WENT- 
iotT^s4^.:^^5^0  '^IL^hrn"ge^^V^^.:'^'l.o^s°to^.■'^ift^ated     cost. 

'''+Blton.  Ma««.-The  contract  for  the  constructU>n  ^o^f^a 
building  on  ><-ePonset  Aye  DO'-^h^^l^^^lP^^'^^N  '&  SULLIVAN. 
?T.l^  C'^lfco'l'st."  Bo^fo^.  '  EslSe^'d  cost.  ?45.000. 
^  \^Bro"e=  Ma«« -The  contract  ^or  t^e^co-tf^Sirf  V  ^  | 
^^5l°^{.S?"BrSr.^  I^sti^ted^^^st.  ^*^^^;«;«-^^/- ^.^tion 
+Mlddletown.  M»»--The  contract  for  th^  j,^%°^^^^v"arded 
fo  h  "o"'kT5"Nl:°&%N%."M?dd^et^wn!^'  Is^^Jmated  cost.  $125.00  . 
"  ^VorceLer.'^.Ls.-Bids  will  be  recei^.d  until^noon.^May  ^3. 
by   George   C.   Halcott.   Supt^  of   Publ.c   BldRS.  ^^^^^   ^ 

Ko/°^E^s*i!m'^aTd"c"oT"n?Ml."0.^1.reToct.  29.  Jan.  21  and 
^^^.^mu^-ne,  N.  3V-TJ.e    c      t  the_^-nstru^ti^n    of 

Lrbe'eT;';;.atded"Vo"E.''w.''H?>WELL.   George    St..   Babylon. 

Buffalo,  has  been  awarded  fje  contract  tor^^  Delaware  Ave 
?^r^h^^TnrgV°t7-of'S'mius.'"Es';?mated  cost.  $80,000.  Noted 
^'+>e^  Rochene.  N.  V.-The  cont^ract  for  the  cons^r^uction 
of  Additions  to  the  hospital  on  Guionbt    ro^  ^e  ^^^   ^.^ 

ron'k1-V^Tvr"Ne^v¥ifrk'''Est^\^'e^d^c^^^^^    $45,000.      Noted 

^"xeVrorU^;AV<r°W?^^l?ontt^^'"f«r<?on^^7uc''t1o"n 
prepared  by  M.  A.  Cantor.  373  Fulton  ht     10  J^^^^„^^c    Ave 

LVtrs^t'^^;^Nass"iBe"rg.«5  v\Vsicfelen  ^ve.    Estimated 

struction    of    a    12-story.   ^^f-V""  "j,    ^^    437   pifth  Ave.     Esti- 
at  27S  Madison  Ave.,  for  LiUa  a.   nyae. 

mated   cost.   $285,000  Manhattan)— Edward    W. 

New  York.  N.  Y— /Borough  of  Manhattan)^  ^  13-story 
Browning  110  West  ^^'J^^^Vi^P'!?"  Estimated  cost.  $90,000. 
n/«P'-°°JpTCnf  Inc  l!o  West  40th  St..  is  Arch. 
^"Ne^VorL°"N:i"^VHoroughofManh^^^^^^^ 
ing  received  by  Bertram  ^„,f'°°^*'^t  i.exfngton  Ave.  and  66th 
^r  fo;  t^  Chur'ch"of°'st.  vVncTn?  de  F^rre?.  Estimated  cost. 
'^""^r:\ork.  ..  V.-(Borough  o^^Manhattan)-George^  *  .|^^ 
ward  Blum.  Arch,  505  P'"'^„j'^;:*-ana  ibft  building  at  Fifth 
Ave'°"nd''"3''ls?"st  "for  Harr^y  pklk  and  Joseph  Falk,  3785 
«^°;i:rVork.  ..  V.-(Borough  of  ManhVU.n)-The  contract 

^^Aklll's  a'cOWEN  ^°?-0.?-in3"Broadway.     Estimated  cost, 
$800,000.  fBorough    of   Manhattan)— Herman   Lee 

New  York.  M.  y-— '.''Jr'f^Er  has  prepared  plana  for  the 
Meader.  Arch,  2  West  32'1  «t^  has  '.re^  building  at  138 
^:::f'"!.'i-V  s"t  '?^r'\hl''l'en'n^ano  WauV  Co.  Joseph  &rewater. 
•''^^r:    v:;^>.   V.--n.or.n.gh   or    Mantua^^ 

and   Nlith   St     for   the   601    NM-til    i-ii"   '»» 

^'Ner  "vork.'  'C.  'v^^  nor..ugh  ..f^^Munhattan.-P.an.^ar. 
hoing  pr..p..r-l  by  "c^'^.J^^f. j?„r7XV.^und'  loft  building  at 
S"0th'»t.  '„rr^V.Vo.'rway  ?o;mC7 crystal,  37  E«.t  28th  sf. 


Xew  York.  N.  V.-(Borough  of  Queens)-The  Bank  of^Long 
lt%"'B?/tSe  V^la^zT^^e^^U^^jrct^s^on^  l^a  Hunter  Ave.  Esti- 
-^^^;.rS;:^:-^(-rou^c.^KichmondV^(C^^ 
will  be  received  by  %  «.  J.  Sn>at^.  -j^J>^  Rattan,  until  11  a.m., 
S"pr^4"%r"tL^generaW°onTt?uct°ion  of  a  school  on  Linden- 
wood  Ave.   and   School   St_  construction    of 

+Rochester.    >•  .>•— ""e    contraci.    lui  j^^.    ^^^ 

an    eight-sto.  y    bu.ldmg    at    E^m    and    (^^he.^tnu^^^^^.  ^ 

§'r"eENO  .rcO.:"3^3  ExX'nge^St..  Rochester.     Estimated  cost. 

$65,000.  prepared  by  Benjamin 

- -?^^^lt^Sl^^--"°"-^^ 

^x'Se   es^i^n!lu2^;pir$^|0^.      Noted    Oec.^  1.^^,^^    ^^^.   ^ 

Pennsylvania  and   Beach  Ave.      in^  STEBL   CO.,   PottsviUe, 

liST.as"^e^en'a^vard^rthe^f™act   for    275   tons   of   steel. 

Noted  Apr.  L  ,  _(Official)-Bids  will  be  received  about 

Atlantic  Citj.  >.  .1.      lumc^ai;  construction    of    the 

Shton'^iv^sAioor^Estfmated  cost.  $117,000.     Noted  Apr   1, 
""     0.«Mde    Park.    N.   J.-(Cli«-,^e    p°st    office)-T^ds    wU 

Timms  IS  Pres.  .^^  ^.^^  ^„„gtruct  a  four- 

storv"9fxl47-'f't    parochial  school  on  Third  St. 

story,  9DX14,   It.  pa  Education  plans  to  con- 

Jeraey  City.  ,?^--'-r-Ji'e^en%i?le  section  of  Jersey  City, 
struct  a  school  in  t*'^  ^'^f ^'"ij .      recently    received    for   the 

Millville.  N.  •'•-sCO^oT  scTool  have  bee";  rejected  by  the 
construction  of  J.  * 'O'"^"  .,?*^  v,ids  were  received  Apr.  21  by 
??^^?d°^.  Mo"sTs"A"rch.!'T36yo^trFourth  St..  Philadelphia. 
-r.^uf  Noted  ^u^V  ^0.  sept.  10  and  Apr.  1.^  ,„„3,,,,tion  of  a 
one*s'?o-,'^''l>"uUdi^g"'aTT^3;|o^^m«eld  Ave.  fo^  the  Essex^Na- 
^^rV^o^n"t^.ai^''lsrir^lTe'cfc'osl?$l5,^50^^-^?tedMar  IS. 
Ave^,  Montcia.i^  contract    for    the    construction    of    a 

onet^tSry-toxro^r^itiorp^ui.  theater  on  North  Se^^^^ 
near   Orange   St.     fP^^dward   \\  _McDonougn^-    .  ^^ 

^^^^^^t^   ^^s?infa^tlf^osWo,000^    -o^^JJ^l\^- 
Newark.   N.   J.-The   public    Servic^^Np^arK   J  nal^R_R. 

Co.  has  made  application  to  the  Board  otPuDiic.^^    ^^^ 
mission.-rs    for    permission    to    issue   ,^°""=a  j^r  the  construe- 

srSm  'i'tC-l-nSr  ?.-&'«e?\=s;rii 

''"%^rth  Bersen.  N.  J.-Plans  are  being  Prepared  for  the  con- 
struction of  School  No.  6.     The  estimated  cost  is  $165,000. 

^^^a^sr^^T""  Th^e''2sti;l;'a't*r  c^o°st^^s^°?l22,000.      Noted 

•'""prlnoeton.  N.  J--^'-H,u^'a'ln|r'?or"^pfln^lt^n°?Tn\'v^rry. 
struction  of  a  K.roup  «'„  hulldings  '"^ ." '"f"^ animal  diseases. 
Vut  !;s"t'i'S^d^ist  U  ^tro'oo^SSo.^'^^T^ald^'s^mith  will  be  In 
'^'Tl^.on.  N.  J.-The  general  contract  for  the  construction  of 
a  theater  to  be  known  as  the  New  Union  Theater  a^  »  ,    ^    ^^ 

^S'-'^t.^'^SVc^o'cOVTRACTING    &ot    217    Thirf  St.?  X 

the    PE    RISO    C(>Js  1  KAi.1  iiNtx    «-    -  Third   St.,    Hoboken. 

farUrn'V^arde'd'^^hrcJ^t^r^ct^^o^^tL^i^l.'n    work.      Noted 

Mar.  -.1.  ,,     ,      »T     1       i>iin«!  .ire  being  prepared   by  Carl 

°J,d"inh'sf°fo';-  WHl-be-rg&''cadrir  Hudson  Ave.  and   11th  St. 

Estim"ated  cost.  $100,000^  ^„„. 

CoateMvlHe.    Penn.— The    '"^il^    bid    receiveu  ^^^  ^^^ 

^,'.^ri'o"  "i!d;u.:.'J!o^rtirs^sub^Vt?eV'by"'v^^  J.    Elliott.   Coates- 

struction  of  a  school.  Rassett     Arch.,    is    revising 

Philadelphia.    »*••"•••— ^'"^°".    *   three-story.    122xH4-ft.    flre 

]i:^%!^^:':u:^::^'':^'H^n^^  ^^  f^'-ror    the    city    of 

''"+r2hl:r„l..   .V»n.-Th.;   .-t.;nct   for    the   constriicUon   of 
cost.  $500,000 


'"'pu;l....r«*;..  Pe ^  -N-cMar';:- ^^;r^[.?f:!;r-  .^'•.V-l^:ndrn?"ror 

lCui"::;;r'.Vv".^o,i",'r..rv;..  '!;:o.r';'s':"hosi;.ia.  for  .no  insane. 

Th"  cstrmul.Ml   .o.m    is   $l(M..000. 


Ai.ril 
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♦  Wmt  ItrnilliiKi  IVnn.— Thi>  oontriict  for  IIh-  cnntili'Ui-tloii 
of  a  Milu.ol  at  W.-Kt  U<<ailliiu  haM  Iikkii  uwukUmI  Io  IIAUI'T  * 
KI'IN'l'/,   \\  yoiiilKNliiK.      ICmimiitcil  cotit.  IMI.IIOU. 

\\  lliiiliiKlon.  Ilrl.— Till-  K  I.  Mil  I'liiit  ilf  Ni'iiiiiiiI'h  fiiwilxr 
Co.  pliiiiM  li>  ..•iiMli'iut  ail  iiiMKIuii  to  ItH  olllt-o  luillitlliK  on  lllli 
.iiiil   oiaiiK.'   SI. 

^Ilnltlmorr,  Mil, — The  contrnct  for  tlio  foiiHtruct Ion  of  a 
t\vo-Mtor>  liiillilliiK  on  Paycttn  iipur  I'ltynon  Ht.  for  tho  St. 
Martln'H  Day  NurN«ry  liaH  l>i>i<n  awiirdfd  to  MONMONIKK  & 
SOKKKM..,     1711     Mi«.'ulloli     St..     Ilaltlniorx.        lOHtlinatiMl     coNt, 

irio.Doo. 

llnlHtiHirr.  Mil.— Thi<  liiaiiil  I.o<Ik«  of  tlii<  KiiIkIiIh  of 
r.Nllil.i.t    ulII   .MiKstriift    a    triiiplo.      KHtliiiiiloil   roHt.    $fiS. I. 

Ilnllliiiorc,  Mi\.  IMaiiN  aio  Im'Iiik:  ihpiijii'imI  liy  .loliii  K. 
Kor.H.x  lln\  Aicli.  for  tho  coiixt riii-tlon  of  a  Ihico-Htory  apart- 
iiiciil   Ikuimo   for  CllluM't  >«l-    IU<W     ly.      Kxtliiiati'il  roHl,   }[>(), (100. 

Wnnliliiulunt  !>•  C.-l'laiiH  hav<>  liorii  pioparvil  liy  A.  II. 
StoiiiK-iiian.  Ai't-h.,  for  thu  coiiHtrui-llon  of  a  four-Htory  apart- 
nuMit  liotiHO,  on  2(ith  St.,  for  DavhiHoii  &.  DavhlHoii.  KHtlinatoil 
fodt.    $4r..00O. 

<irnrton,  >V,  V«. —  Hoinls  to  thi-  ainoniil  of  $110,000  havo 
li,'<-ii  .Mol.l  l<y  th.'  Hoard  of  Kdiuiitloii.  Th<<  |>rn(  ..dH  will  bo 
ii.sod    for    till'    roiLitriK'tlon   of  a    hlKh    Hi-hool   at   (irafton. 

+C'hnrl<ittr,  M.  ('. — Thi-  roiitract  for  thi>  coiiHti'iictlon  of  a 
Ihrti-atory,  40xHO-ft.  luilldlim  at  Kast  Fifth  St.  and  Monroi- 
Kd.  for  tlic  .MtMiy  CciumiiI  llo.xpltal  ha«  ln'cn  awarded  to 
W.    P.    KOSK.   »;oldsl>oro.       l•;^tlnlatod    lOHt,    IKO.OOO. 

4'niirhnni.  %'.  C. — J.  .\,  JON'KS.  Oiirhain.  has  hcfii  awarded 
the  rontnul  for  thr  ooiistrui-tloii  of  a  lni'ldlii»r  for  the  First 
l'rost>vt<Ml;in  L'hnroh.  The  t'Stlniatcd  cost  is  JSO.OOO.  Noted 
Fob     i. 

•f<;r<M-nvlll<-.  MUi..— AOKU  &  CMNE.  nirniliiKham,  Ala.,  has 
been  award. d  the  contract  for  the  construction  of  a  hljfh 
school.      .Noted   .\\\IX.    27. 

IlnM<r»|i.  I,n. — Au  eloetlon  will  be  held  May  12  for  the 
purjiose  of  issuing  J.'i.'i.OOO  in  bonds,  the  proceeds  to  be  used 
for  the  construction  of  a  school. 

!S>«-  OrlrniiN.  I. a. — The  City  Hank  &  Trust  Co.  plans  to  con- 
struct a  Iniililinn  at  126  Carondelet  St.  The  estimated  cost  is 
J  CO.  000. 

+Ijrxlnicton,  Ky, — The  contract  for  the  construction  of  a 
.lOxT.'iO-ft.  freitihf-liouse  for  the  Kouisvillo  &  Naslivllle  U.U. 
has   been   awarded   to  T.   S.   MOODY   &   CO.,  Chattanoot^a,  Tenn. 

I.niiiHvlile,  Ky. — Brinton  B.  Davis.  Arch.,  1909  Inter-South- 
ern Bldn..  is  prei>arinK  plans  for  the  construction  of  a  cliurch 
for  the  First  Church  of  Christ.  Scientist.  Kstimated  cost, 
JL^COOO.  .1.  F.  C.  Hegewald,  1126  JEast  Breckenridge  St., 
is  Chn.  of  Bldjr.  Com. 

rievelnnd,  Ohio — The  Directors  of  the  Case  School  of 
.\pplied  Science,  Kuclid  and  Wade  Park  Ave.,  plan  the  con- 
struction of  a  school.  Estimated  cost,  $200,000.  Charles  S. 
Howe    is    Pres. 

Cleveland,  Ohio — AccordinR  to  press  reports  C.  H.  Miles, 
Pres.  of  the  Miles  Theater  Co.,  Pythian  Temple,  is  interested 
in  a  project  to  construct  a  buildint?  for  an  indoor  amusement 
park  or  %vinter  circus.     The  estimated  cost  is  $2,000,000. 

Cleveland,  Ohio — .\.  B.  Smythe,  601  Swetland  Bldg.,  and 
J.  R.  Spranklc,  Cleveland,  are  interested  in  the  construction 
of  a  four-story  fireproof  commercial  building  at  Ontario  St. 
and  the  Public  Sq.  rbj  estimated  cost  is  between  $7.'j,000 
and  $100,000. 

+Cleveland,  Ohio — The  contract  for  the  construction  of 
the  12-story  Cuyahopra  Hotel  at  Superior  Ave.  and  Kast  Ninth 
St.,  for  the  Oreat  I<akes  Hotel  Co.,  has  been  awarded  to  the 
H.  L.  STEVKNS  CO.,  910  South  Michigan  Ave.,  Chicasro.  III. 
Estimated  cost,  $600,000.  Jacob  Babin,  Williamson  Bldg.,  is 
interested. 

Cleveland.  Ohio — Max  Lees,  1S66  East  97th  St.,  plans  the 
construction  of  a  three-story  apartment  house  on  East  97th 
St.,   near   Euclid   Ave.      Estimated   cost,   $45,000. 

CoInmbuM.  Ohio — Bids  will  be  received  until  noon,  Apr.  24. 
by  F.  L.  Packard.  Arch.,  New  Haydon  Bldg.,  for  the  construc- 
tion of  a  school  for  Elizabeth  Township. 

Northfleld,  Ohio — (Ofticial) — All  bids  received  Apr.  12  by 
G.  L.  Williams,  Clk.  of  Bd.  of  Education,  for  the  construction 
of  a  school  have  been  rejected.  Plans  will  be  revised  and  new 
bids   receive<l.      Noted   Apr.   8. 

+Tontos;any,  Ohio — The  general  contract  for  the  construc- 
tion of  a  school,  has  been  awarded  to  SERREFF  BROS..  Lima, 
at  $41,500.  Howard  &  Merriam,  8  East  Broad  St.,  Columbus 
is  Arch.     Noted  Mar.   2.5. 

ZanenvlIIe,  Ohio — The  citizens  will  vote  about  May  11  on 
the  question  of  issuing  $300,000  in  bonds,  the  proceeds  to 
be  used  for  the  construction  of  a  city  hall  and  market.  Noted 
Dec.   24. 

+IndlanapollH,  Ind. — The  contract  for  the  construction  of 
a  building  at  Central  Ave.  and  22d  St.  for  the  Masonic  Temple 
of  Oriental  Lodge,  F.  and  A.  M.,  has  been  awarded  to  HENRY 
W.   KLAISMANN,   at   $60,000.      Noted  Apr.    1. 

Detroit.  Mich. — Bids  are  being  received  by  George  H.  Fenk- 
ell,  Comr.,  City  Hall,  for  the  construction  of  a  municipal  court 
building.  The  estimated  cost  is  $600,000.  Smith,  Hinchman 
&  Grylls,  710  Washington  Arcade  Bldg.,  is  Arch.     Noted  Nov.  5. 

Urand  RapidM,  Mich, — The  citizens  voted  against  the  issu- 
ing of  $60,000  in  bonds  for  the  construction  of  an  armory  and 
convention   hall. 

Chlcaso,  III. — The  Fifteenth  Church  of  Christ,  Scientist, 
plans  to  construct  a  church  at  Central  Ave.  and  Fulton  St.. 
Austin.     The   estimated  cost  is   $125,000. 

CfalcaKO.  111. — A.  F.  Rusy,  Arch.,  1607  South  Crawford  Ave., 
is  preparing  plans  for  the  construction  of  a  three-story 
hospital  building  for  the  Bohemian  American  Hospital  Asso- 
ciation. Estimated  cost,  $."iO,000.  L.  J.  Fisher,  2533  South 
Central  Park  Ave.,  is  Chn.  of  Bldg.  Com. 

+Eldena.  III. —  (Official) — W.  J.  McALPlNE,  Dixon,  at  $47,- 
258.  has  been  awarded  the  contract  for  the  construction  of  a 
two-story  County  Infirmary.  Other  bids  were:  Blackhawk 
Construction    Co..    $51,316;   Gust.    Holm.    $49,302;    P.    H.    Lorcnz, 


t47.2N0;  Hehmldt  llroH.  Coniilruftlon  Co..  140,074;  Monmouth 
itiiloMbiirK  CoiiMtriullon  Co.,  $63,500;  \V.  M.  Allen,  Hon  A  Co., 
$r.ll,7!iN.  .MorrlHoii  II.  Vail,  Ouleiia  St.,  Dixon,  In  Arch.  Noted 
.Ian.   21. 

Jemryvllle.  ill. — On  Apr.  10,  tho  cItlzcnN  voted  In  fuvor  of 
ImniiIiik  $79,000  In  bondM,  (ho  procuudii  to  bo  UMOd  for  tho 
coiiHtrtictlon  of  a   IiIkIi  iichool. 

Jollrl,  ill. — CoiiHt ruction  work  will  bn  Htartcd  about  May 
1  on  the  Heven-Htiiry  li-iiiple  for  tho  KniKhtK  of  Pythlu*. 
KHtltiiated   coHl,   $2.10,000.      N(j|)-d   Dec.   3. 

4-Krnuiiha.  \VI«,  MDUUi  KMOMM,  1127  Elizabeth  St., 
KenoHliM,  ban  been  Mw.irdi'fl  ilie  contract  for  tho  conHtructlon 
of  a  lodKe  bulhlliiK  for  the  KeiioMl.a  Aerlo  No.  10K5,  Fraternal 
Oriler  of   lOaKleH.      .Noted    l-'eb.    25. 

+  .Madlaun.  WId.-  The  Hoard  of  iOduiuition  liaH  iiwarduil  tho 
KtMieral  eontiaet  for  the  coiiMtructlon  of  thu  Lincoln  School  on 
EaKt  (Jorham  St.  to  .MulKiAN  &  MOHOAN,  Ma<llHon,  at  $51,164. 
Noted    Nov.    19    and    I''eb.    IS. 

Mlt«v.iukee,  Win.  Ilids  will  Hooii  bo  received  by  Frank  M. 
IlarluK-h.  Se<y.  of  lid.  of  School  Dli.,  for  tho  construction  of  a 
two-Htory     school    on    okl:ihoiiia    Ave.      The    CHtliiiatcd    coHt    In 

${;:,, mil). 

4-i(aelne.  W  U,— .V'KLSON  *  CO.,  Haclne,  at  $61,528,  ban  been 
awarded  tin-  gemral  contract  for  tho  conHtructlon  of  a  public 
school  ,it  \V..Mt  HaeliK-.  Noted  Oct.  29,  Jan.  14,  Feb.  4  and 
Apr.    16. 

Illee  i,nlce.  Wla. — John  P.  Walsh,  and  N.  W.  Bailey,  Rico 
Lake,  plan  the  construction  of  a  three-story  hotel,  at  Main  and 
Marshall  St.      EstimatcMl  cost,   $60,000. 

+StevenM  i'oint,  Wlx,— The  general  contract  for  the  con- 
struction of  an  addition  to  St.  Joseph's  Academy  near  Stevena 
Point  has  been  awarded  to  WAG.VER  &  BAUMAN,  Monroe. 
Estimated   cost,    ?.S0,fl00.      Noted   Mar.    11. 

ilvM  .MolneM.  loMn— The  <|Uestion  of  Issuing  $100,000  In 
bonds  for  the  <onstruction  of  a  school  was  defeated  at  a  recent 
election. 

Sioux  City.  Iowa — The  Hoard  of  County  Supervisors  has  ap- 
proved the  i)lans  prepared  by  W.  L.  Steele,  Arch.,  United  Bank 
Hldg.,  for  the  construi'tion  of  the  six-story  courthouse  with 
a  fi0x60-ft.  tower.  Estimated  cost,  $500,000.  Noted  Dec  25 
1913,    Jan.    14,    1915    and     Feb.    4,     1915. 

CroMhy.  Minn. — The  citizens  have  voted  in  favor  of  issuing 
$150,000  in  bonds.  The  proceeds  will  be  used  for  the  construc- 
tion  of  a  high  school.      Noted  Mar.   11. 

Diiluth,  Minn. —  Plans  are  being  prepared  bv  Vernon  J. 
Price,  Arch.,  for  the  construction  of  a  five-story  apartment 
on    Jefferson    St..    for    W.    F.    King.      Estimated    cost,    $100,000. 

IVorthlield.    Minn Work    will    be    started    about    July    1    on 

the  construction  of  a  dormitory  for  men  at  Carleton  College. 
The  estimated  cost  is  $100,000.  J.  G.  Kllroy  will  superintend 
the  construction  of   the   building. 

St.  Paul.  Minn — The  City  Realty  Investment  Co.  plans  to 
construct  a  seven-story  mercantile  building  on  Sixth  near 
Jackson  St.      Estimated  cost,   $125,000. 

Independenoe.  Kan. — Plans  prepared  by  Rose  &  Peterson, 
Barker  Bldg.,  Kansas  City,  Kan.,  have  been  accepted  for  the 
coii.struction   of  a  two-story,  72x94-ft.   city  hall.     Noted   Oct.   1. 

Omaha,  Neb. — ,\n  election  will  be  held  Mav  4  to  vote  on 
the  question  of  issuing  $1,000,000  in  bonds,  the"proceeds  to  be 
used  for  the  construction  of  schools. 

Livingston,  Mont.— The  R.  P.  O.  E.  plans  to  construct  a 
)>'i?^°T,  "'^'"*^  "'  Second  and  Lewis  St.  Estimated  cost,  $60.- 
000.      Harry   B.    Blair  is   Secy,    and    Lewis    Terwilliger    is   Treas. 

+AuHtin.  Te.x. — George  W.  Littlefield  has  awarded  the 
contract  for  the  construction  of  a  10-story  annex  to  the  bank 
and  ofhce  building  to  REINHART  &  DONOVAN,  Oklahoma 
Okla.,  at  $96,672.      Noted  Mar.   11. 

+DnlIaM.  Tex. — The  contract  for  the  construction  of  the 
three-story  City  Temple  of  the  Central  Presbvterian  Church 
at  Akard  and  Bullington  St.  and  Patterson  Ave.  has  been 
awarded  to  BUCHANAN  &  GUILDER.  Dallas.  Estimated 
cost,    $200,000,      Noted    Aug.    27. 

Fort  Morth.  Tex — J.  A.  Ingram  has  had  plans  prepared 
for  the  construction  of  a  seven-story  hotel  on  Main  St.  between 
10th  and  nth  St.     Estimated  cost,   $500,000. 

San  .4ngelo,  Tex. — (Official) — Bids  will  soon  be  received  by 
H.  M.  Gorden,  City  Engr.,  for  the  construction  of  a  high 
School.  Estimated  cost,  $75,000.  S.  H.  Jenkins  is  City  Secy 
Noted  Mar.  11  and  Apr.  8.  j  j 

Colorado  SpringH,  Colo. — Bids  will  be  received  about  May  1 
for  the  construction  of  a  $50,000  hospital  for  the  Modern 
Woodmen  of  America.  MacLaren  &  Thomas  is  Arch.  Noted 
Feb.   25. 

Hurley,  Idaho — A  bond  issue  of  $59,000  has  been  voted  on 
by  the  citizens,  the  proceeds  will  be  used  for  the  construction 
of  a  school. 

Ogden,  I  tah — The  Ogden  Aerie  of  Eagles  plans  to  con- 
struct a  clubhouse  at  25th  St.  and  Grant  Ave.  Estimated 
cost,    $75,000. 

Mt,  Vernon.  AVash. — Bids  will  be  received  about  June  15 
for  the  construction  of  a  three-story,  90xl20-ft.  high  school 
The  estimated  cost  is  $60,000.  Stephen  &  Stephen,  New  York 
Block,   Seattle,   is  Arch. 

(Continued  on   Page   221) 

RAPID    TRANSIT    SYSTEM,    XEW    YORK,    N.    Y. 
Section  4,  RouteN  4  and  3H 

Bids  were  received  Apr.  9  by  the  Public  Service  Commis- 
sion for  the  First  District,  for  the  construction  of  Section  4, 
Routes  4  and  36,  a  part  of  the  Broadwav-Fourth  Ave.  Rapid 
Transit  Railway,  from:  (..\)  Litchfield  Construction  Co.;  (B) 
Rodgers  &  Hagerty,  Inc.:  (C)  T.  A.  Gillespie  Co.;  (D)  Degnon 
Contracting  Co.;  (E)  Mason  &  Hanger  Co.;  (F)  J.  F.  Cogan 
Co.;  (G)  O.scar  Daniels  Co.;  (H)  Godwin  Construction  Co.;  (I) 
Inter-Continental  Construction  (Corporation;  (J)  Norton  & 
(lOrman  Contracting  Co.;  (K)  Smith,  Hauser  &  Maclsaac,  Inc.; 
(L)  E.  E.  Smith  Contracting  Co.;  (M)  Underpinning  &  Founda- 
tion  Co.      The    item    bids   were   as    follows: 
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'fMriiltlp.  \Vl»«li.-  K.  J.  llorNDS  <V).NSTUi:''TK)N  CO., 
filiiln-    HIiIk  .    Iiiin   l.i'i'ii   ii\viir<l<'<l    tlw   ••ontiiKt    for   tin-   ••ommIiuc- 

II". M    i.r   11    tin Hlory,    <l(PxlOS-ft.    olll<-«    liiillilltiK    "t    Klrnl    Avo. 

iiikI  SprlliK  HI.    for   (li<-    riiK<-l    Mill   Cu.      IOhUiiiiiIi-)!   cuHt,    )r>0,000. 

+Mrnt(lp,  \%  nah.  Tin-  i-iititriict  for  th«  oonMlriicllon  of  u 
llir<-i--Mliii  v  npiii  I  riKiil  Iioiihi-  for  Hriiwn  *  CiimmiiIIh  hiiN  Imcn 
uwniriiil  lo  tJM'  \V.\smN(iT(»N  C'ONHTltL'CTION  CO.,  Hcttltlt!. 
UMtlllllltcil    roNi,     (111), 0(1(1. 

'rnronin,  \\  nnh.  Ili-iith  &  Oovo,  Arch.,  National  Realty 
niilK  ,  liMH  |iri'i>'>r<-il  pliiiiH  for  tlw  coMHlrui'tlon  of  a  KVinnaHlum 
nt  tilt'  Stiiilludi    IIIkI>  Kclioot.      ICHtliiiati'il  coHt,  |.'>Z,0()(). 

'I'nromn,  \Vn«h. —  I'liitiM  liavo  liccii  iir<'piir<'(l  for  tho  con- 
■trui-lliiii  of  II  lliK'i'-Htoiy  liiillilliiK  lit  lllh  iiiol  Miirki't  Ml,,  for 
Ocorn''  M.  SiiviiKi-  Hint  \V.  K.  NIcholM.  It  will  liii  occupied 
by  til.-  Slon.-l''lHli.-r  Co.     TIk^  oMtlm;it<(l  comI  Ih  »ir.,(iO(). 

I'orlliinil.  Orr.-  — riiiiiH  iirf  bi-ltiK  |>ri'|i:ir<ril  by  Kiiill  Sflianht 
&  Soil,  Airli.,  fur  tlin  roiiMl ruction  of  a  ono-Mlory,  (Iroproof 
coinnwrriiil  IxilldliiK  at  Atil<<-iiy,  riii<%  Sixth  iiml  Klflh  St., 
for   the    Willi. -r    MroH.    Uoally   Co.      IlHllinatcd    c-o«l,    $1(J,000. 

I'nrdnnd,  «»re. — KIIIh  F.  I^awrenn-  ami  Wllllaiii  C.  Molforil. 
AHHor.  ArcliH.,  Iiavo  prcpari-d  plann  for  tln!  <-oiiMtrii<:tloii  of  a 
i-lul.liouM.'  lit  ThompHon  ami  lCa«t  li^id  Kt.  for  tho  IrvliiKtoii 
Club.      ICMllniati'd  coHt,   JSO.OOOr 

+Fr<*Hn»,  Cnllf. —  F.  M.  l{oHHli-r  has  awarded  a  contract  for 
tho  coiiHtructloM  of  a  two-Btory  bulldInK  to  J.  L.  DAbY,  at 
162,400.      Notid    Doc.    3. 

I.<m  AnicflPM.  Cnllf.^W.  S.  Oarrott,  Ar<:h.,  Currlf^r  Hldsr.,  ig 
prcpiiiliiK  pl.iiiH  fur  the  conHtructlon  of  a  rolnforccd-i-oncreto 
hoHpit.'il  bullillntJ:  at  Collcjfo  anil  Castelar  Kt.  for  tho  French 
Ilo.spital   A..<.soclatlon.      KHtlmaled   ooHt,    $40,000. 

I.OM  AoKolfM,  Cnllf. — Thi;  Methodist  MI.SHlon,  2r).S  Kant  Fifth 
.St.,   plans   lo   c'onHlruct   a   buUdiiiK   to   co.Ht  about   |100,000. 

NoriTitlk,  <'nllf.  —  (Olllclal) — P.lil.s  will  bo  received  until  noon 
May  4.  by  W.  I-'.  McCIuro.  .State  i;n>,'r.,  G2.'>  Forum  ISldK.,  Sac- 
ramento, for  thi>  con.struction  of  .i  ^roup  of  buildlnKH  for  the 
Norw.alk  .State  Hosj.ital  for  the  Insane.  Katimated  cost, 
$150,000.      Noted   July    23,   Aug.   fi   and  Apr.   8. 

Oaklnnil,  Cnllf. —  P.iils  will  soon  be  received  for  the  con- 
struction of  a  lwo-.story  building  at  Franklin  opposite  17th  St. 
for  the  Native  .Sons  and  Daughters  of  Oakland.  Estimated 
co.st,    $.".0,000. 

Son  Fornnndo,  Calif. — Bids  will  be  received  until  2  p.m., 
Apr.  24,  by  the  Hoard  of  Trustees  of  the  San  Fernando  T'nion 
Hi^h  .School  Di.strict  for  the  construction  of  a  Kroup  of  rein- 
forced-concrete  high  school  buildings.  The  group  will  in- 
clude a  two-story,  114xll(i-ft.  auditorium  building,  a  two- 
story,  9SxlfiO-ft.  science  building,  and  a  one-story,  89x109- 
ft.  mechanical  arts  building  with  a  boiler  plant.  The  esti- 
mated cost  is  $13.5,000.     Noted  Oct.   29  and  Mar.  11. 

AV'oodlake,  Cnllf. — Plans  have  been  prepared  by  P.  L. 
Schwartz,  Arch.,  Fresno,  for  the  construction  of  a  high  school! 
Estimated   cost,   $40,000. 

+M«ntrenl,  Hue. — The  contract  for  the  construction  of  a 
public  library  on  Sherbrooke  St.  K.,  has  been  awarded  by  the 
Board  of  Control  to  .JOHN  QUINI^AN  CO.  Estimated  cost, 
$445,000.     Noted  Oct.   29   and  Jan.   14. 

Ilnmilton,  Ont. — Plans  have  been  prepared  for  the  construc- 
tion of  nn  addition  to  the  St.  Joseph's  Hospital  on  John  St. 
South.     The  estimated   cost  is  $123,000. 

St.  Catharines,  Ont. — Bids  will  be  received  until  5  p.m..  May 
3,  by  A.  E.  Nicholson,  Arch.,  4G  Queen  .St.,  for  the  construc- 
tion of  a  building  for  the  Collegiate  Institute. 

C.VT.VLOfJ    NOTICKS 

Hersey  Mfg.  Co.,  E  and  2d  St.,  .South  Boston,  Jlass.  Catalog. 
Water  meters.     Illustrated,  46  pp.,  6x9  in. 

Art  Metal  Construction  Co.,  Jamestown,  N.  Y.  Catalog  No. 
757.  Steel  filing  cabinets  and  office  furniture.  Illustrated,  SO 
pp.,  7%xll  in. 

The  Atlas  Portland  Cement  Co.,  30  Broad  St.,  New  York. 
Pamphlet.  Concrete  Highway  Construction.  Illustrated,  36 
pp.,  6 '72x9  in. 

Asbestos  Protected  Metal  Co.,  Pittsburgh,  Penn.  Catalog. 
Asbestos  Protected  Metal  for  roofing  and  siding.  Illustrated, 
62   pp.,   8x11   in. 

Northern  Engineering  "Works,  Detroit,  Mich.  Bulletin  No. 
33.  Air  hoists,  compressed  air  jacks,  pneumatic  cranes,  etc. 
Illustrated,  16  pp.,  6x9  in. 

Trussed  Concrete  Steel  Co.,  Youngstown,  Ohio.  Bulletin. 
Kahn  pressed  steel  building  construction.  Illustrated,  20  pp., 
81/ixll  in. 

Biesanz  Stone  Co.,  Winona,  Minn.  Folder.  Sand  and  gravel 
washer.     Illustrated. 

Sullivan  Machinery  Co.,  Chicago,  111.  Bulletin  No.  65C. 
Diamond  core  drills.  Illustrated,  36  pp.,  6x9  in.  Bulletin  No. 
71-A.     Air  lift   pumps.      Illustrated,   30   pp.,    6x9   in. 

Chain  Belt  Co.,  Mil.ivaukee,  Wis.  Catalog  No.  60.  Concrete 
mixers,   pavers,   etc.      Illustrated,   64   pp.,   7V4x9%    in. 

Kolesch  &  Co.,  13S  Fulton  St.,  New  York.  Extract  from 
Central  Catalog.     Surveying  instruments.     Illustrated,   6x9   in. 

Sandusky  Portland  Cement  Co.,  Sandusky,  Ohio.  Folder. 
Medusa   waterproofing   paste. 

Semet-Solvay  Co.,  Syracuse,  N.  T.  Pamphlet.  Solvay  gran- 
ulated calcium  chloride.     Illustrated,    20  pp.,   3%x9  in. 

Smooth-On  Mfg.  Co.,  Jersey  City,  N.  J.  Booklet.  Smooth- 
On  motor  repair  package  for  leaks  in  iron  and  iron  cement  No. 
7  for  concrete  floors.     Illustrated,  14  pp.,  3%x6  in. 

Hazard  Mfg.  Co.,  Wilkes-Barre,  Penn.  Price  List.  Oil  and 
gas  well  wire  lines.     Illustrated,  12  pp.,  3%x6  in. 

Knox  Motors  Co.,  Springfield,  Mass.  Circular.  Knox 
tractor,   model   35.      Illustrated. 

Fort  Wavne  Electric  Works  (Rock  Drill  Dept.)  Madison, 
Wis.  Bulletin  No.  1143.  Electric  rock  drill,  type  A.  Illus- 
trated,   20    pp.,    8x10^    in. 

The  Statistics  Bureau,  5  E.  42d  St.,  New  York.  Catalog. 
Materials  for  the  graphic  presentation  of  facts.  Illustrated, 
20  pp.,  6x8  »^  in. 
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Chicago  Pneumatic  Tool  Co.,  Fisher  Building;,  Chicago,  111. 
Bulletin  Xo.  34-M.  Class  O  steam  and  power  driven  compres- 
sors.    Illustrated,    36   pp.,    6x9   in. 

Ingersoll-Rand  Co..  11  Broadway.  New  York.  Form  No. 
3015.  Portable  air  compressors.  Illustrated,  32  pp..  6x9  in. 
Form  No.  4032.  Jackhamer  mounting,  tvpe  JM-6.  Illustrated, 
4  pp.,  6x9  in. 

Harbison-Walker  Refractories  Co.,  Pittsburgh,  Penn.  Cat- 
alog. Silica,  magnesia,  chrome  and  fire  clav  brick,  etc.  Il- 
lustrated.  160  pp.,   4x61,2    in. 

Van  Wie  Pump  Co.,  Syracuse.  N.  T.  Bulletin  No.  300.  Cen- 
trifugal pumps.      Illustrated,   S  pp.,    "V^xlO   in. 

The  Lagonda  llfg.  Co.,  Springfield,  Ohio.  Catalog  W-1. 
Lagonda  locomotive  arch  tube  cleaners.  Illustrated,  12  pp., 
6x9  in. 

The  Marion  Steam  Shovel  Co..  Marion.  Ohio.  Catalog  No. 
92.  "Digging  and  Jlixing  Clay — One  Operation."  Illustrated,  30 
pp.,    5iAx8   in. 

Railways  .\ccessories  Co.,  the  Rookery,  Chicago,  111.  Cata- 
log. Wightman  mechanically  welded  rail  joint.  Illustrated, 
32   pp.,   .5xS    in. 

Cleveland  Railway  Supply  Co.,  Citizens  Building,  Cleveland, 
Ohio.  Pamphlet.  Newhall  flangeway  guard  for  highway 
crossings.  Illustrated,  4  pp.,  6x9  in.  Pamphlet.  Newhall 
guard    rail   structure.      Illustrated,   S    pp.,    6x9    in. 

American  Casting  Co.,  Birmingham,  Ala.  Catalog.  National 
cast-iron   culvert   pipe.     Illustrated,   24   pp.,   6x9   in. 

Chalmers  &  Williams,  Inc.,  Chicago  Heights,  N.  Y.  Bulletin, 
Section  T.  Modern  Crushing  Machinery.  Illustrated,  16  pp. 
7x9  in.  Section  R.  Symons  disk  crushers.  Illustrated,  24 
pp.,  7x9  in. 


The  Builders'  Iron  Foundry,  Providence,  R.  I.,  announces 
that  it  has  received  orders  of  importance.  One,  from  the 
Inland  Steel  Co..  of  Indiana  Harbor,  Ind.,  calls  for  an  S-in. 
Venturi  Meter  Tube  for  boiler  feed  service.  The  Lackawanna 
Steel  Co.  recently  placed  orders  for  three  3-in.  meters  for  the 
measurement  of  oil.  and  a  20-in.  meter  for  the  measurement 
of  coke-oven  gas.  Bird  &  Son,  paper  manufacturer,  ordered 
a   Venturi    meter    for    boiler-feed    service. 

The  Southern  Sales  Ollloe  of  the  Buoyrus  Co.  has  been 
moved  from  Birmingham  to  New  Orleans.  E.  L.  Byron,  South- 
ern Sales  Mgr.,  will  remain  in  charge  of  the  Southern  terri- 
tory. 

The  Pacific  FIush-Tanit  Co.  announces  its  removal  to  4241 
East  Ravcnsw-ood  Ave.,  Chicago.  The  new  building  will  in- 
clude a  laboratory,  where  the  appliances  of  the  company  will 
be  exhibited   and   demonstrated. 

The  C.  W.  Hunt  Co.,  Inc.,  moved  its  New  York  offices  to  the 
new  Adams  Express  Co.  Bldg.,  61  Broadway.  The  company,  it 
will  be  recalled,  is  a  large  manufacturer  of  coal-handling 
machinery,   conveying  machinery,   and   small   motor   trucks. 

Charles  R.  Marsh,  Secy,  of  the  Society  of  Constructors  of 
Federal  Buildings,  Plymouth,  Mass.,  is  desirous  of  securing 
the  names  of  manufacturers  of  building  materials,  so  that  he 
may  place  with  them  a  list  of  members  of  the  Society.  The 
Society  is  composed  of  employees  of  the  Supervising  Archi- 
tect's of  the  Treasury  Department  and  have  to  do  with  the 
design,  construction,  equipment  and  maintenance  of  the  U.  S. 
public  buildings. 

The  Sullivan  :»Iachinery  Co.  announces  that  after  May  1 
its  Denver,  Colo.,  office  will  be  located  in  the  Equitable  Bldg. 
Ceorge   W.    Blackinton    is   Mgr. 


SEWER  SYSTEM,  ENTERPRISE.  ORE 


Bids  were  received  Mar.  22  by  the  City  Council  for  the 
construction  of  a  sewer  system  from:  (A)  J.  H.  Childs,  La 
Grande,  Ore.;  (B)  George  Gordan,  Portland:  fC)  H.  L.  Wilson 
Co.,    Walla    Walla,    Wash.;     (D)     Kennedy    Construction    Co., 


4870  cu.yd.  earth  excavation. . 
4220  cu.yd.  gravel  excavation . 

49.tO  lin.ft.  S-in.  pipe 

321.5  lin.ft.  10-in.  pipe 

2460  lin.ft.  12-in.  pipe 

2980  lin.ft.  15-in.  pip* 

28  8x6  Ys 

16  10x6  Ya 

14  12x6  Ys 

41  manholes 


Portland;  (E)  .Tacobson  Bade,  Portland;  (F)  H.  Venske,  Enter- 
prise: (G)  R.  L.  Langan,  Spokane,  Wash.;  (H)  R.  N.  Young, 
Hood  River,  .Ore.;  (1)  Franklin  L.  Davis,  Portland;  (J)  Mor- 
rison-Knudson,  Boise,  Idaho.     The  item  bids  were  as  follows: 


Tank 1858  00 


.-\ 

B 

C 

D 

E 

F 

G 

H 

I 

J 

so  44 

$0  .50 

$0  43 

$0.45 

SO  .55 

30.55 

SO.  65 

SO.  42 

-SO  055 

$0.59 

0  62 

0  .50 

0  93 

0.75 

0  55 

0.95 

0.77 

0.58 

0.935 

0.91 

0  .36 

0  ,35 

0.32 

0  35 

0  45 

0.35 

0  295 

0.40 

0.31 

0  35 

0.47 

0  45 

0  42 

0  45 

0  60 

0.45 

0.37 

0  49 

0.39 

0  46 

0  57 

0  55 

0  .50 

0  .55 

0  75 

0  55 

0  44i 

0  74 

0.49 

0.57 

n  72 

0  65 

0  67 

0  SO 

0  .S5 

0  90 

0.62 

1.00 

0.71 

0  SIJ 

0  90 

1  00 

1  30 

1   25 

2  00 

0.90 

1.18 

0  50 

1.03 

1    12 

1    20 

1  00 

1.65 

2  00 

2  50 

1.20 

1.48 

0.50 

1.37 

1   50 

1   .50 

1   00 

2.10 

2  .50 

3  no 

1.50 

1.78 

0.60 

1.71 

2.13 

35  00 

40.00 

35  00 

.37  00 

40  00 

48.00 

60.00 

52  00 

40.00 

50  00 

1858  00 

2700.00 

2766  00 

2961  00 

2000  00 

1789.50 

2892.60 

2785  00 

3000.00 

2649.50 

$17,796        817,945        $18,540 


Extended  total^i $14,958        $15,412        S10.472        $16,853        $17,312      817,725        $17,446 

IMPROVEMENT  OP  FI'RN.ICE  BROOK  P.\RK^V.VA^  QIIXCY,    M.\SS. 

rell  &  Loud,  Sonierville;  (L)  Caputo  &  Giovannini.  Boston;  (M> 
A.  William  &  Co.,  Boston:  (N)  Antonio  G.  Tomaselle,  Dor- 
chester;  (O)  Hugh  Nawn  Contracting  Co.,  Roxbury;   (P)   H.  P. 


+Bids  were  received  Mar.  22  for  building  to  sub-grade. 
Furnace  Brook  Parkway  from  Quincy  Shore  Reservation  to 
Hancock  St.,  Quincv,  from:  (A)  Jeiemiah  Sullivan,  Cam- 
bridge; (B)  D.  M.  Briggs  &  Co..  Boston;  (C)  George  T.  Randle 
Co.  and  Randle  &  Stoddard,  East  Boston;  (D)  J.  P.  O'Riordan. 
Charlestown:  (E)  Nathan  S.  r.iock,  Brookline;  (F)  Richmond 
F.  Hudson.  Melrose;  (G)  John  R.  Burke,  Boston;  (H)  Clark  & 
Gore,  Dorchester;  (I)  West  Roxbury  Trap  Rock  Co.,  Rox- 
bury;  <J)  Middlesex  Contracting  Co.,  Framingham;    (K)   Far- 

FIRNACE  BROOK  P.\RKWAY,  QUINCY,  M.\SS. 
A 

40,000  cu.yd.  earth  isradine $0. 45 

100,000  cu.yd   fillinK,  material  to  be  furnished. 0  78 

15  M  b.m.  2-in.  Mpiuce  plank.  42  00 

5000  sq.yd.  rii>-rap  paving. .     .  3  00 


Converse  &  Co.,  Boston:  (Q)  Peter  Bompiani  c&  Co.,  Boston; 
(R)  Dennis  F.  Crowley,  East  Milton;  (S)  Coleman  Bros.,  Bos- 
ton; (T)  Rowe  Contracting  Co.,  Boston:  (LT)  James  H.  Fan- 
non.  Somerville;  (V)  Perini  Construction  Co.,  Ashland:  (W) 
JOHN  CASHMAN  &  SONS  CO.,  Bostc.i  (awarded  contract).  The 
item  bids  were  as  follows: 


Extended  totals. 


40,000  cu.yd.  earth  KTadine 

100,000  cu.yd.  filling,  material  to  be  furnished 

15  M  >  m.  2-in    aprjre  plank 

5000  sq.><l.  rip-rup  pavinK 


B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

$0  45 
0.74 

38.00 
3  00 

$0  43 
0  64 

70.00 
3.00 

$0  42 
0  .59! 

47,00 
3  50 

SO  33 
0  68 

.50.00 
2  50 

$0.40 
0.70 

35.00 
1   50 

$0.35 
0  61 

42  00 
3  45 

$0  45 
0.65 

40  00 
1   50 

SO.  40 
0.73 

30.00 
0.16 

$0  34 
0.63 

40  00 
2  35 

$0  331 
0.59 

46  00 
2.80 

SO  38 
0.59} 

40.00 
2  20 

$107,570 

$97,250 

$94,505 

$94.4.50 

$94,025 

$92,880 

$91,100 

$90,250 

$88,950 

$87,023 

$86,300 

M 

N 

0 

P 

Q 

R 

s 

T 

U 

V 

W 

$0  39  J 
0  58 

30  00 
1.75 

$0.40 
0  54 

35.00 
2.35 

$0  38 

0  58 
,50  (X) 

1  .to 

$0  48 
0  48 

.50  00 
2   18 

$0.47 

0  47 
32  00 

1  90 

$0  29 
0  .53 

49.00 
2  (K) 

$0  33 

0  48 

45  no 

1  80 

$0.30 
0.47 

40.00 
2  25 

$0.30 

0  51 
40.00 

1  25 

$0.37 
0.41 

40.00 
2.12 

$0.23 
0.43 

50.00 
2  15 

Extended  t^ttals 


+BidK  were  received  Apr.  13  by  the  Board  of  Water  Supply, 
New  York,  N.  Y.,  for  surfacing  with  vitrified  brick  block  and 
macadam  portions  of  the  highways  and  constructing  guard 
walls  at  the  Ashokan  Reservoir  in  the  towns  of  Olive,  Marble- 
town  and  Hurley,  Ulster  County,  from:  (A)  WINSTON  &  CO., 
Brown'.s  Station,  fawarded  contract);  <B)  Harris-Rose  Con- 
struction Corporation,  319  I'earl  St.,  New  York;  (C)  Nordon 
&  Petrlllo  and  James  Garofano  &  Son,  Inc.,  Proctor  Bldg.,  Mt. 
Vernon;  (O)  Frawley-Kaufman  ContractinK  Co.,  Inc.,  51 
Chambers  St.,  New  York;   (E)   H.   B.   Sproul  Construction  Co., 


$83,000    $82,275    $80,450    $78,850    $75,780    $75,335    $70,875    $70,850    $69,050    $67,000    $63,700 

ASHOK.W    RESERVOIR,  II.STER    COl  \TY,  NEW   YORK 
Contract    No.    l.*>2 

Inc.,  Peekskill;  (F)  A.  L.  Guidone  &  Co.,  131  East  23d  St.. 
New  York;  (G)  Daniel  F.  Dunn,  25  Liberty  St.,  New  York; 
(H)  De  (^.raff  &  Hogeboom,  Inc.,  and  Zadoc  P.  Boice,  168 
Washington  St.,  Kingston;  (I)  State  Highway  Construction 
Co.,  Beacon;  (J)  Ward  &  Tully,  Inc.,  West  20th  St.  and  Rail- 
road Ave.,  Brooklyn;  (K)  Conners  Bros.  Co.,  64  West  SSth  St., 
New  York:  (L)  Continental  I'ublic  Works  Co.,  2  Hector  St., 
New  York;  (M)  Louis  Wechsler,  1133  Broadway,  New  York. 
The  item  bids  were  as  follows: 


27,000  lin.ft.  exeavntiiiK  and  irrnclinit  r<wl 
frollinK,  preparation  and  shallow  excava- 
tion)   

3000  cu.yd  excavntInK  and  Kradins  (excava- 
tion not  included  in  Item  1) 

400O  cii  yd  broken  stone  for  walks,  drains,  etc 

2000  eii  yd  broken  stone  for  macadam  siir- 
fncioK 

fiOOO  en  yd  concrete  mosoniy  for  pavement 
foiinilations 

300f)  cu.yd.  concrete  madonry  for  curba,  kIr- 
infls,  etc 

17,000  bl)l.  Portland  cement 

40.000  sq  yd    vitrified  brick  pavement 

.500  lin  ft    vitrifie<l   pipe,  8  in.   or  sr     ' 
fliameter 

tO.IMNI  lin  ft    stone  Kuaril  walls 

300   cu.yd     rubble    masonry   and    pi 
mortar 

3000  lb.  cast  iron  and  itml      . 

6000  lb.  copper 

Extended  totd. 


H 


I) 


$0  70       $1)  Ml 


V 


C. 


U 


I, 


M 


$0  6II      $11  :<()      so  41)      so  40      $0  :<o      so  66      $l  oo 


aller  in 


0  .50 

1  .-.0 

1) 

I'll) 
.51) 

0 
2 

40 
DO 

0  20 
1.80 

0    lill 

2. 50 

II 

("mi 

II 

r.5 

IMI 

0 
3 

20 
30 

0.50 
2.60 

0 

(15 
05 

(I 

.SO 
(10 

0 

60 
50 

1  35 
3  75 

2  .50 

3 

15 

2 

90 

2  .50 

;;..5o 

2 

4(1 

:i 

.50 

3 

30 

2, SO 

;! 

(M) 

3 

20 

2 

60 

5.00 

3  (M) 

3 

10 

:i 

.511 

:t  115 

;i  .511 

:i 

12 

4 

(Ml 

:i 

74 

3  83 

4 

50 

3 

.SO 

7 

,50 

6.75 

4   IK) 

1  '.") 
1  lin 

4 

1 

IH) 

sr, 

1 

IHI 
44 

0.5 

I    15 
2  00 
I  05 

4   ll'l 

1  :t5 

1    DO 

1 

1 

no 
so 

4 

1 
1 

7(1 
80 

1 
2 

40 
55 
00 

6..V) 

1  70 

2  15 

1 

20 

.SI 

(17 

Ci 

00 
(14 
20 

10 

(K) 
(M) 
30 

9.50 
1.78 

3  as 

n  .511 
1    40 

II 
II 

20 
67 

I) 

1 

4.5 

2H 

I)  25 
MM) 

I)  :<o 

1    .-K) 

0 

1 

III 
71 

0 
1 

:io 
lill 

II 

10 

•VS 

0  2(1 

1  .50 

0 

;t;t 

67 

(1 

to 

70 

0 

1 

.50 
44 

0  30 
2.55 

I   00 
0  OA 
0  40 

2 
0 
0 

50 
Oft 

:m) 

I 

0 
0 

00 

or. 

41 

1   25 
1)  03 
0  SO 

I  .50 
0  05 
0  .30 

3 
0 
0 

25 
Oft 
27 

4 

0 
0 

(K) 

00 

24 

4 

0 
0 

30 
10 
27 

4  50 
0  05 
0  25 

.3 
0 
0 

50 
10 
45 

4  .50 
0  ()7 
0  40 

1) 

0 

(K) 
05 
25 

10  00 
0.15 
0  35 

$IM(),1.50  t2(X),550  $21(1,305  $221,1 10  $22I,0.VI  $333,075  $2:17,470  $2411,(100  $24K,4.S()  $2.53,185  $256,870 $296,530 $303,000 


Afril  •.•:••  i;ii."> 


K  N  C  I  \  K  K  I.'  I  \  C      N  !•;  W  S 


NllUIUllllUllUiiuiiuiliiiilliluiiniiuuiliuiiuiuiiiuiUJUiiuiiiuiiiiiiiiiiiiiuiiiiiiiuiiimiiiuiinmitiiiiiiiiiiiiDiiDinm 


Ccr^'-^^>4ir^c:ttnoini  K[e\;^s 


+  1  ■, 


;i  N  111  i:  I  %• ;    m  :\\ 


iiiuili:iiiiiiiiiiiiiliiiiiiiiniiiimiiiiuiiiliiiiiiliiiiiiJiiiijiiiiiiiiiiiiiiiirm 


'•AI-ITALH. 


li  VII, \\  \  v  > 

>»rlh  riirolinn --i":ii<>liii;i  .V  ^:l(lkln  lUv.T  lly. — Tho  cxlon- 
mIiiii  or  ItM  Inn-  fi  oin  111^1)  I'dlnt  til  <  irio'iiHliuru,  N.  C,  iilioul 
15   iiillrn.   Is   lifliiK   >'onMliti'i'>Ml    lij-    IhiM  coiiiininy. 

<iri>rKln — Hiay  LuiiiIxt  fn.  -I'laiut  air  IicIiik  t'OiiMldoriMl  liy 
this  iMinipaiiy  for  tin-  roiixlriKtion  of  iiii  extLMiHlon  to  ItH 
IukkIii»i    roail   from    ValtloHtu    to   iMIlltowil. 

Klorldii — Atlantic  Coast  l.lin'  U.K. — SiirvoyH  have  l)f<-ii 
COiiiplotnl  anil  this  t-oinpany  plans  to  stall  work  soon  0!i  tin' 
construi'tloii  of  Its  proposi-il  cxli-iislon  fruni  Kobrlni;  to  hiiko 
Okoooliobi-o.  10.  H.  rU-asaiits,  WIliiiliiKtuii,  N.  t".,  l8  Oh.  KiiBf. 
Notvil    Auk.    13. 

.*lnl»nnin— I'oiisaoola.  MoMlo  &  Now  Oilcans  Ity. — This 
company  has  seoiirt'd  Dnancos  for  the  oomplotlon  of  Its  lino 
from  Loxlcy  to  Mobile  Hay,  Ala.  H.  McI.,iiukI<IIii,  Pensacola, 
Fla..  Is   I'r.-M. 

MIumIhnIppI — Dantzler  Lumber  Co. — Plana  are  boInK  pre- 
pared by  this  company  for  the  ronHtructlon  of  a  loKKinK  road 
from    Hoiiil,    Miss.      I'riah    Wright,    Gulfport,    Is    Kngr. 

Kentiiek}' — narbmirvlUe  &  Manchester  U.K. — I'lans  are 
beliiK  made  by  this  company  to  start  work  about  May  15  on 
the  construction  of  Its  proposed  railway  from  Barbourville 
to  Manchester,  about  25  miles.  C.  I..  HeUlrlck,  Urooksville. 
Penn.,  Is  maklnj?  surveys.      Noted   .\pr.   15. 

Ohio — Dover,  MillersburK  *  Western  Uy. — This  company 
has  been  Incorporated  to  construct  a  railway  from  Canal 
Povcr  to  MillersburK.  T.  K.  Phillips,  Canal  Dover,  Is  in- 
terested. 

KnnMnn — Salina  Northern  Uy. — The  Public  Ctility  Commis- 
sion has  authorized  this  company  to  issue  $1,250,000  of  stock 
for  the  construction  of  its  proposed  railway  from  Saliiia  to 
Osborne,   about   SO   miles.      Noted  Jan.   7. 

South  Dnkotn — Huron  &  Northwestern  Ry. — This  company 
has  been  incorporated  to  construct  a  railway  from  Huron, 
S.  D.,  through  Beadle,  Spink.  <"lark  and  Day  Counties,  about 
105  miles.  The  incorporators  incluile  P.  W.  Henderson,  Sum- 
mit, S.  D.,  W.  Pelham,  Siou.x  Flails,  S.  !>.,  C.  K.  Wolfe, 
Wahpeton,    N.    D.,    and    C.    K.    Adams,    Chicago,    111. 

•fMiHHOiirl — Ozarks  Uy. — (Otiicial) — This  company  has 
awarded  the  contract  for  the  comi)letion  of  its  line  from 
Sprintrfleld.  Mo.,  to  Little  Uock,  Ark.,  to  the  RAILROAD 
CONSTRUCTION  CO.,  SO  Fifth  Ave.,  New  York,  N.  Y.  Noted 
Feb.    4. 

Idaho — Chicago,  Milwaukee  &  St.  Paul  Ry. — According  to 
press  reports  this  company  plans  to  start  work  soon  on  the 
construction  of  a  tunnel  through  the  Montana-Idaho  divide 
near   Wallace,    Idaho. 

Ureicon — Kendall  Bros.,  Pittsburgh,  Penn.,  is  interested 
in  the  construction  of  a  railroad  from  Roseburg,  Ore.,  to  the 
timber  lands  on  the  Umpqua  River,  about  30  miles.  Noted 
Aug.    6. 

Xew  Brunxwick — Kent  t'oal  &  Ry.  Co. — This  company  has 
applied  for  a  charter  to  construct  a  railway  from  Ilexton, 
N.  B.,  to  Minto,  about  SO  miles;  also  from  He.\ton  to  Uichi- 
bucto  Head.      Inches  &   Hazen,   Fredricton,   N.    B.,   is   interested. 

Alberta — Athabaska  &  Ft.  Vermilion  Ry. — This  company 
has  been  incorporated  to  construct  a  railway  from  Athabaska 
to  Trout  Lakes  and  Ft.  Vermilion,  about  300  miles.  .1.  M. 
Kernan,  J.  V.  Rawle  and  J.  Dalganeau,  Athabaska,  S.  Clark, 
Ft.   Vermilion,   and   J.    Keith,    Edmonton,   are    interested. 

.\Iberta — Smoky  Valley  &  Peace  River  Ry.— This  company 
is  being  organized  for  the  construction  of  a  railway  from  a 
point  near  the  Junction  of  Solomon  Creek  and  the  Athabaska 
River  to  the  Junction  of  Sheep  Creek  and  Smoky  River  and 
up  the  I'eace  River  Valley.  Short,  Woods,  Biggar  &  CoUisson, 
Edmonton,  is  interested. 

K1,ECTUIC    RAIl,^VAYS 

Arlln«rton,  ManN. — The  Bay  State  St.  Ry.  Co.  has  applied 
'.o  the  Council  for  a  franchise  to  replace  its  present  track  on 
Mystic  St.  with  double  tracks  from  Chestnut  St.  to  Massa- 
chusetts Ave.  connecting  with  the  elevated  line.  R.  S.  Goff, 
Boston,  is  Vice-Pres.  and  (Jen.  Mgr. 

Arlinerton.  Maxs. — The  Boston  Elevated  Ry.  Co.  has  applied 
to  the  Council  for  a  franchise  to  double-track  its  line  on 
Mystic  St.  to  Chestnut  St.  and  in  Chestnut  St.  from  Jledford 
to  Mystic  St.,  making  a  loop.  Edward  Mahler,  Boston,  is 
Pur.   Agt. 

■\VorceMter,  MaMN. — Plans  are  being  considered  by  the  Wor- 
cester Consolidated  St.  Ry.  Co.  for  the  extension  of  its  line 
on  Greenwood  St.  to  the  city  limits.  H.  C.  Page,  Worcester, 
is  Gen.  Mgr. 

Penn  Yan,  X.  Y. — The  Penn  Yan  &  Lake  Shore  Ry.  Co.  will 
soon  award  contracts  for  the  improvement  of  its  line  in 
Penn  Y'an.     W.  J.  Tylee,   Penn   Yan,   is   Pur.   Agt. 

»wark,  AT.  J. — The  Public  Service  Ry.  Co.  has  applied  to 
the  Board  of  Chosen  Freeholders  of  Hudson  County  for 
permission  to  construct  and  operate  an  electric  railway  on 
the  Jackson  St.  Bridge  between  Newark  and  Harrison.  R.  E. 
Danforth,   Newark,   is  Gen.    Mgr. 

Irwin,  Prun. — The  Irwin-Herminie  Traction  Co.  has  com- 
pleted surveys  for  the  extension  of  its  line  from  Irwin  to 
Manor.     F.  W.  Taylor,  Irwin,   is  Secy,  and  Pur.  Agt. 

Sewlokley,  Penn. — Plans  are  being  prepared  by  the  Pitts- 
burgh Rys.  Co.  for  the  extension  of  its  lines  through  Sewick- 
ley.     P.  N.  Jones,   Pittsburgh,   is  Gen.   Mgr. 


I'etTdliiir.ii:,  \  n.  'I'ln-  PeterHbur«  &  JiimeH  Itlvur  Hy.  Co. 
iinil  the  Petersburu'  &  Appomattox  Uy.  Co.  hav»  uppliod  to 
the  County  CommlHHtoiiei'H  for  a  franchlNu  to  conHtruct  uii 
electric  rjillway  from  PetorttburK  to  City  Point,  about  10 
MilleH.      Noted    Apr.    8. 

I'nrkprNhiirK.  \V.  Vn. — The  Kanawha  V;illi!y  Traction  Co. 
eonli'inplates  the  exteiiHlon  of  llH  line  from  Murdock  Ave.  In 
Parkersburg.  S.  Miller  Gallaher,  Charleston,  W.  Va.,  Im  I'ur. 
.\Kt.   and   Ch.    ICngr. 

Iliirhani,  .>'.  (,'. — The  Diirhaiii  Traction  <'o.  contemplatcH  the 
extension  of  Its  line  on  Holloway  St.,  for  a  dlHtancu  of  about 
one  mile.      It.    L.   Linds.iy,   Durham,   Is  Gen.    Mgr.   and    Pur.   Agt. 

(ioldMltoro,  N.  <". — Tho  Goldsboro  Electric  Uv.  Co,  has  been 
Incorporali'd  to  succeed  to  Goldsboro  .St.  Uv.  Co.  and  to 
construct  lines  In  or  adjacent  to  fJoldsboro  within  a  radius 
of  Ui\  miles.  Tlie  Incorpor.-itorH  include  G.  S.  Dewey,  Leslie 
Well  and  Joseph  E.  Robinson. 

WnyrroMH,  (ia. —  Preliminary  arrangements  are  being  made 
by  the  Waycross  St.  &  Suburban  Uy.  Co.  for  the  extension 
of  its  line  through  the  southern  section  of  the  city.  N.  B. 
Uhoads   is  Gen.    Mgr.    and    I'ur.   Agt.      Noted    Feb.    IS. 

(takwood,  Ohio — The  Spaite-Wright  Itealty  Co.  has  applied 
to  th<!  Council  for  a  franchise  to  construct  an  electric  railway 
in    Oakwood    for    a    di.stanuo    of   about    two    miles. 

Kaylnnd,  «)hl<» — The  Wheeling  Traction  Co.  is  preparing  to 
extend  its  line  to  connect  Rayland,  Dillonvale,  Adena  and  Mt. 
Pleasant.  George  O.  Nagle,  Wheeling,  is  Vice-Pres.  and 
(Jen.  Mgr. 

^IiiMkoKon,  MIoh. — The  Muskegon -Saginaw  Electric  Co.  has 
start<'d  surveys  for  the  construction  of  its  proposed  electric 
railway  to  connect  Muskeg-on  and  Saginaw.  Clifford  S. 
(Jamble,   Muskegon,   is  Engr.      Noted  Apr.   22. 

Kockford,  111. — The  Rockford  Southern  Ry.  Co.  has  started 
surveys  for  the  construction  of  its  proposed  electric  railway 
from  Rockford  to  Rochelle.  The  line  will  be  built  by  the  A 
C.  Linglebach  Co.,  Chicago,  III.  L.  Leon  de  Tissandier,  Rock- 
ford, is  Engr. 

MuNcatlne,  Iowa — A.  D.  Bowen,  Muscatine,  and  William 
Musser,  Iowa  City,  are  interested  in  the  construction  of  an 
electric  railway  to  connect  Muscatine,  Iowa  City  and  West 
Liberty. 

HiitehinMou.  Kan. — The  Arkansas  Valley  Interurban  Ry. 
Co.  contemplates  tlie  construction  of  an  electric  railway  from 
Hutchinson    to    Kinsley.      Charles    D.    Bell,    Wichita,    is    Supt. 

Lawrence,  Kan. — Plans  are  being  considered  by  the  Kansas 
City,  Lawrence  &  Topeka  R.R.  Co.  lor  the  extension  of  its 
line  to  Lawrence.  F.  P.  Dickson,  Gumbel  Bldg.,  Kansas 
City,   Mo.,   is   Pres.   and   Pur.   Agt. 

Au.stin,  Tex. — The  Austin  St.  Ry.  Co.  is  considering  plans 
for  double-tracking  its  line  to  Lake  Austin  and  for  extending 
several   of   its   lines    in   Austin.      Charles   Ing,   Austin,   is   Supt. 

A'inita,  Okla. — The  Vinita  Ry.  Co.  is  making  preliminary 
arrangements  for  the  construction  of  an  electric  railway  to 
connect  Vinita,  Centralia  and  Miami.  John  R.  Rose,  Vinita, 
is  interested. 

+Brishain  City,  tJtah — The  Ogden  Rapid  Transit  Co.  has 
awarded  the  contract  for  the  construction  of  an  extension 
from  Brigham  City  to  Wellsville  to  the  UTAH  CONSTRUC- 
TION CO.,  Ogden.     Noted  Feb.   4. 

Prove,  Utah — The  Salt  Lake  &  Utah  R.R.  Co.  plans  to 
start  work  soon  on  the  construction  of  a  line  from  Provo  to 
Springville,  about  six  miles.  R.  M.  Mitchell,  Salt  Lake  Citv 
is  Pur.  Agt. 

Parker,  Ariz. — Surveys  have  been  made  by  the  Parker  & 
Colorado  River  Electric  Ry.  Co.  for  the  construction  of  an 
electric  railway  in  Parker  and  vicinity.  W.  H.  Tharpe,  Parker, 
is  interested. 

Sandy,  Ore. — The  Portland  Ry.,  Light  &  Power  Co.  contem- 
plates the  construction  of  an  electric  railway  from  Sandy 
to  Cottrell,  about  18  miles.  Franklin  P.  Griffith,  Portland, 
is    Pres. 

LIGHT.    HIO.VT    AXD    POWER 

+\ew  York,  !V.  Y. —  ( liorough  of  Manhattan) — Bids  were 
received  Apr.  22  by  the  Hoard  of  Health,  Dcpt.  of  Health,  for 
the  plumbing  and  gasfitting  of  a  medical  staff  house  and 
nurses'  home  on  the  grounds  of  the  Willard  Parker  Hospital, 
foot  of  East  16th  St..  from:  J.  J.  Kenny,  $17,360;  James 
Harley  Plumbing  Co.,  |17,747;  J.  T.  KCKJP,  23  Lawrence  St.. 
Brooklvn.  $16,840  (awarded  contract);  William  Young  I'lunib- 
ing  Co.,  $18,150;  J'oseph  B.  Braily,  $19..S00;  W.  G.  Cornell  Co. 
$20,111;  George  E.  Gibson,  $25,684;  T.  E.  O'Brien,  $17,997; 
J.  S.  Murphy,  $17,649.  Bids  for  steam  heating  for  the  same 
building  were  received  from:  George  E.  Gibson,  $7900;  E.  H. 
Larkin,  $8000;  E.  Rutzler  Co..  $9040;  Adam  Witz  &  Co..  $7832; 
William  J.  Olvany,  $9906;  Almiral  &-  Co.,  $9639;  Leslie  &  Tracv 
Co.,  $84,87;  WALKER  &  CHAMBERS.  222  East  41st  St..  New 
York.  $7485  (awarded  contract);  E.  W.  S'ewman,  $8650;  Peter 
Keeler  Building  Co.,  $9422;  Teran.  JIahaney  &  Monroe,  $8662; 
Raisler  Heating  Co.,   $7550.     Noted   Apr.   8. 

Clinton,  X.  .1. — Bids  will  bo  received  until  May  10  by  the 
Board  of  Managers  of  the  Roforiiiatory  for  Women,  1  Newark 
St.,  Hoboken,  for  the  plumbing,  heating  and  electrical  wiring 
of  a  new  reception  cottage  at  tUe  Mew  Jersey  State  Reforma- 
tory for  Women,  Clinton. 
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Jersey  City,  N.  J. — The  Governor  has  authorized  the  Board 
of  Chosen  Freeholders  of  Hudson  County  to  build  a  power 
plant  at  Snake  Hill  to  supply  light,  heat  and  power  to  the 
county    institutions   at    that    place. 

Plymouth.  X.  C. — An  election  will  be  held  May  4  to  vote  on 
the  question  of  issuing  $12,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  purpose  of  establishing  a  municipal  elec- 
tric-light plant. 

Statesville.  X.  C. — Press  reports  state  that  the  Southern 
Power  Co..  Charlotte,  plans  to  construct  a  transformer  sta- 
tion at  Statesville.  The  proposed  station  will  distribute  the 
power  from  four  of  the  plants  of  the  company,  including  the 
Lookout  Shoals  plant,  now  in  course  of  construction  on  the 
Catawba  River,  to  the  substations  in  the  various  towns  to 
which  the  Southern  Power  Co.  furnishes  electrical  service. 
Charles  1.  Burkholder,  Charlotte,  is  Mgr.  of  the  company. 

Macon.  Ga Press    reports   state   that   the   Central   Georgia 

Power  Co.,  Macon,  plans  the  construction  of  a  new  trans- 
former station  and  transmission  system  to  convey  electricity 
from  the  Ocmulgee  River  development  via  Barnesville  to 
Thomaston.  The  company  is  also  considering  the  establish- 
ment of  a  hydro-electric  plant  on  the  Flint  River,  12  miles 
from  Thomaston.     L.  A.  Magraw,  Macon,  is  Mgr.  and  Ch.   Engr. 

Jacksonville,  Fin. — It  is  reported  that  the  Jacksonville 
Gas  Co.  will  construct  a  new  gas  holder  on  West  Church 
St.      The    estimated    cost    is    $25,000.      Harry    B.    Hoyt    is    Pres. 

Johnson  City.  Tenn. — The  Washington  County  Gas  Co.  has 
been  incorporated  with  a  capital  stock  of  $200,000.  It  will 
build  a  plant  in  Johnson  City,  arid  lay  22  miles  of  mains  for 
a  high  pressure  gas  system.  Later,  the  company  plans  to 
extend  its  lines   to  Jonesl)oro  and   Elizabethton. 

Cleveland.  Ohio — (Official) — Bids  will  be  received  until 
noon.  May  11,  by  the  Commissioner  of  Purchases  and  Supplies, 
Room  511,  City  Hall,  for  the  sale  of  used  equiprtient  of 
the  municipal  electric  light  department.  The  equipment 
includes  engines,  boilers,  generators,  etc.  C.  G.  Beckwith  is 
Supt.  of  Service  and  Distribution  of  the  Municipal  Electric 
Light   Dept. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  May  7, 
by  the  Commissioner  of  Purchases  and  Supplies,  511  City  Hall, 
for  rotary  converters,  transformers  and  switching  equipment, 
constant  current  transformers,  lamps  and  glassware  for  the 
municipal  electric-light  department.  F.  W.  Ballard,  1443  East 
Third  St..  is  Comr.  of  Heat  and  Light  Dept. 

Kent,  Ohio — (Official  )^Bids  will  be  received  until  noon. 
May  15.  by  the  Board  of  Trustees  of  the  Kent  State  Normal 
School  for  the  construction  of  the  power  house,  coal  bin  and 
tunnel  connection  of  the  heating  plant  and  equipment  for  the 
Normal   School.      John   A.   McDowell   is   Secy.,    Bd.    of   Trustees. 

Peebles.  Ohio — (Official) — Bids  will  be  received  until  noon. 
May  3,  by  G.  A.  Peterson.  Village  Clk.,  for  the  construction 
of  a  municipal  electric-light  plant.  The  work  includes:  A 
station  building,  two  tubular  steam  boilers,  and  boiler-room, 
steam  plant  complete,  one  steam  engine,  dynamo,  switchboard, 
pole    line,    wiring,    lamp    suspension. 

Wadsworth,  Ohio— It  is  reported  that  the  City  Council  will 
call  a  special  election  to  submit  to  the  voters  the  question 
of  purchasing  the  property  of  the  Wadsworth  Light  &  Water 
Co.  at  $87,000. 

Brookston.  Ind. — The  city  authorities  are  considering  the 
installation  of  an  electric-light  plant  in  Brookston.  It  is 
reported  that  energy  will  be  purchased  to  operate  the  system. 

Ft.  Wayne,  Ind. — The  Board  of  Works  is  considering  the 
purchase  of  a  700-hp.  high  pressure  boiler  for  the  municipal 
electric-light  plant.  An  addition  to  the  boiler  house  will 
probably  be  built.     Frank  J.  Dix  is  Supt.  of  the  plant. 

Lowell.  Mich. — It  is  reported  that  the  Board  of  Public 
Works  plans  to  rebuild  the  municipal  power  house,  making 
it  fireproof.     Frank  J.  McMahon  is  Supt. 

Ashland,  Wis. — Press  reports  state  that  the  Appleyard 
Interests,  which  control  the  local  electric  company,  plan  the 
construction  of  a  new  10,000-kw.  hydro-electric  plant,  for 
which  the  location  has  not  yet  been  selected,  and  a  5000-kw. 
steam  turbine  plant  to  be  located  on  the  lake  front  at  Ash- 
land. Arthur  E.  Appleyard,  Ashland,  is  Vice- Pres.,  Mgr.  and 
Cont.  Agt.  of  the  Ironwood  &  Bessemer  Ry.   &  Light  Co. 

Manitowoc,  Wis. — The  I'.oard  of  Education  has  instructed 
Earl  F.  Miller.  Arch.,  to  prepare  plans  and  advertise  for  bids 
for  the  construction  of  a  central  heating,  lighting  and  power 
plant  for  the  Manitowoc  High  School.  The  estimated  cost  is 
$15,000. 

Marshfleld,  Wis. — At  a  recent  special  election,  the  citizens 
defcate<l  the  plan  to  buil<l  a  munl<'ipal  gas  plant  and  dis- 
tributing svHtem.  and  voted  In  favor  of  granting  a  fran- 
chise to  a  private  company  to  furnish  service  to  the  city. 
Noted   Jan.    14. 

Odrboldt.  Iowa — The  City  ('ouncll  has  granted  a  2n-year 
franchise  to  Itussell  &  Fry,  Corydon,  Iowa,  for  Installing  and 
operating  an  eli-ctrlc-llght  plant  In  Odeboldt.  The  cost  of  the 
plant   Is  estimated   at   $ir>,000. 

Pomona,  Knn. — The  citizens  have  voted  In  favor  of  Issuing 
$13,000  In  bonds  to  l>e  used  for  the  installation  of  a  nuitilclpal 
electrlr-llghtlng  system  In  Poimoimi.  Kuvitcy  will  probably 
be    purchased    from    the    municipal    plant    at    Ottawa. 

+l*rn<t,  Kan. —  The  City  f'ommlssioners  have  awarded  the 
contract  for  the  conHtructlon  of  the  inunlcli>al  electrlc-llght 
plant  to  the  CONNOR  CONSTRl'CTIoN  Co.,  KansuB  City,  Mo., 
at    |47.2fi2.      Itlds    were    received    Apr.    20.      Noted    Apr.    1. 

Lelah,  Web. —  At  a  recent  election  the  citizens  voted  to 
Issue  110,000  in  bonds  for  the  [lurpose  of  constructing  a  mu- 
nicipal electrlc-llght  plant.  Hruco  &  Standeven,  Omaha,  Is 
Consult.   Engr. 

St.  lionls,  Mo. — F'ress  reports  state  that  the  recently- 
elected  Board  of  Aldermen  has  pledged  Itself  to  OHtalillsh  a 
municipal  iiower  plant  In  St.  Louis.  It  Is  tentatively  estimated 
that  a  plant  of  siilllclont  c'upacllv  to  furnish  Ihi'  service  now 
supiilled  bv  the  I'nlon  Electric  I.,lght  A  Power  Co.  will  cost 
about  $6,000,000.     M.  R.  H.  Witter  Is  City  Engr.     Noted  Apr.  22, 


Urich,  Mo. — At  a  recent  election  the  citizens  voted  in  favor 
of  granting  the  Urich  Electric  Light  &  Power  Co.  a  franchise 
to  install  and  operate  an  electric-light  plant  in  Urich.  H. 
Busse    is    interested.      Noted    .\pr.    15. 

Eilensbarg,  ^Vash. — The  lowest  bid  received  for  the  con- 
struction of  an  addition  to  the  municipal  power  building  was 
that  of  J.  A.  McEachern  &  Co.,  Colman  Bldg.,  Seattle,  at 
$28,420;  the  lowest  bid  for  the  installation  of  a  steam  turbine 
was  from  the  Halliday  Machinery  Co.  at  $14,275.  E.  L.  Butler 
is  Mgr.  and  Supt.  of  the  municipal  electric  plant.  Noted 
Feb.  25  and  Apr.  1. 

Exeter,  Ont. — The  Town  Council  is  having  plans  prepared 
for  the  installation  of  a  new  hydro-electric  system.  The  esti- 
mated cost  is  $30,000.  .A.  distribution  system  to  supply  energy 
to  neighboring  towns  is  also  planned.  T.  B.  Carling  is 
Town  Clk, 

St.  Mary's,  Ont. — It  is  reported  that  the  Water,  Light  and 
Heat  Commission  has  petitioned  the  Town  Council  for  an 
appropriation  of  $12,500  to  be  used  for  installing  a  new  street- 
lighting  system  and  the  purchase  of  a  gasoline  engine  for  the 
municipal    power   plant. 

BRIDGES 

Lowell,  Mass. — It  is  reported  that  plans  have  been  com- 
pleted by  Stephen  Kearney,  City  Engr.,  for  a  new  bridge  at 
Pawtucket  Falls.  The  estimated  cost  is  $80,000.  The  plans 
are   now   before   the  City  Council   for  approval. 

Worcester,  Mass. — It  is  reported  that  the  State  Legisla- 
ture has  passed  the  bill  authorizing  the  construction  of  a 
bridge  over  Lake  Quinsigamond,  at  a  cost  not  to  exceed  $250,- 
000.     Noted  Oct.   30,  1913.  and  Feb.   5,   1914. 

Hartford,  Conn. — It  is  reported  that  an  appropriation  of 
$35,000  has  been  made  for  rebuilding  the  Capitol  Ave.  Bridge 
across  the  Park  River.  Roscoe  N.  Clark  is  City  Engr.  Noted 
Jan.   28. 

+Xew  Brunswick,  N.  J. —  (Official) — The  Board  of  Chosen 
Freeholders  of  Middlesex  County  has  awarded  the  contract 
for  the  construction  of  a  concrete  slab  bridge  over  Green 
Brook  at  Madison  Ave.,  Dunellen,  to  the  EAST  JERSEY  CON- 
TRACTING CO.,   Perth   Amboy,  at   $5936.      Noted  Apr.   15. 

^Pittsburgh,  Penn. —  (Official) — The  Board  of  Commission- 
ers of  Allegheny  County  has  awarded  the  contract  for  placing 
wood  block  Hoors  in  a  number  of  bridges  to  the  FARRIS 
BRIDGE  CO.,  Jenkins  Arcade  Bldg.,  Pittsburgh,  at  $12,750. 
Hyatt  M.  Cribbs  is  County  Controller.     Noted  Apr.  15. 

AVashington,  Penn. —  (Official) — See  item  under  "Streets 
and   Roads." 

Easton,  Md. —  (Official) — The  lowest  bid  received  by  the 
Commissioneis  of  Talbot  County  for  the  constructiom  •f  the 
Leeds  Creek  Bridge  on  the  Tunis  Mills  Rd.  was  that  of  August 
Coster,  617  Low  Bldg.,  .Norfolk,  Va.,  at  $17,973.  F.  W.  Seth 
is  County  Engr.     Noted  .A.pr.   8. 

^Richmond,  Va. — The  Administrative  Board  has  awarded 
the  contract  for  repairing  eight  of  the  old  spans  of  the  Ninth 
St.  Bridge  across  the  James  River  to  the  VIRGINIA  BRIDGE 
&   IRON  CO..   Roanoke,   at  $17,760. 

Elkins,  W.  Va. — Bids  will  be  received  until  May  4  by 
Thaddeus  Pritt.  Clk.  of  Randolph  County,  for  the  construc- 
tion  of  seven   county  bridges.     Noted  Jan.   28  and   Mar.   25. 

-A-Rome,  Ga. —  (Official) — Bids  will  be  received  until  noon. 
May  21,  by  the  Board  of  Commissioners  of  Roads  and  Revenue 
of  Floyd  County  for  the  construction  of  the  following  bridges 
in  the  City  of  Rome:  Second  Ave.  Bridge,  about  376  ft.  long; 
Broad  St.  Bridge,  about  407  ft.  long;  Fifth  Ave.  Bridge,  about 
367  ft.  long  with  a  movable  span  of  100  ft.  The  first  two  will 
be  of  reinforced  concrete,  while  the  last  will  be  a  steel  truss 
on  concrete  substructure.  W.  C.  Spiker,  Hurt  Bldg.,  Atlanta, 
is  Consult.  lOngr.  Kieffer  Lindsey,  Rome,  is  County  Engr. 
J.  G.  Pollock  is  Chn.  of  Comrs.  Noted  Dec.  3,  Jan.  14  and  28, 
Apr.  8. 

•fGoshen,  .*la. — (Official) — The  Board  of  Commissioners  of 
Pike  County,  Troy,  has  awarded  the  contract  for  the  con- 
struction of  a  reinforced-concrete  bridge  over  the  Conecuh 
River  near  Goshen  to  SCRUGGS  &  ARD,  Birmingham,  at 
$14,333.      Noted   Apr.    1. 

+Sunflo%ver,  Miss. — A  contract  for  the  construction  of  a 
steel  bridge  across  the  Sunflower  River  has  been  awarded  to 
the  LARI.MER  &  BURGET  BRIDGE  CO.,  Memphis,  Tenn..  at 
about    $20,000. 

Memphis,  Tenn. — The  Public  Service  Commission  of  Mis- 
souri, Jefferson  Citv,  has  granted  permission  to  the  Mem- 
phis Ry.  Bridge  iVi  Terminal  Co.  to  issue  $7,500,000  in  bonds 
for  the  purpose  of  l>uilding  a  bridge  over  the  Mississippi 
River  at  Memphis.  The  bridge  is  to  be  built  by  the  St.  Louis, 
Iron  Mountain  &  Southern,  the  St.  Louis  Southwestern  and 
the  Chicago,  Rock  Island  &  Pacific  Ry.,  acting  through  the 
terminal   comp.iny. 

+.\kron.  Ohio — (Official) — The  Board  of  Commissioners  of 
.Summit  County  has  awarded  the  contract  for  paving  the  con- 
.  Crete  bridge  on  the  North  Howard  St.  extension  between  Akron 
and  Cuyahoga  Falls  to  WILLIAM  J.  YOCKEY.  South  Akron,  at 
$5143.  There  were  four  other  bidders.  E.  M.  Paul  Is  County 
Engr.      Noted    Apr.    15. 

Alliance,  Ohio— (Official)  — Bids  will  be  received  until  10 
a.m..  May  7,  by  the  Board  of  (Commissioners  of  Stark  County, 
Canton,  for  the  construction  of  an  extension  to  Ryan  Run 
Culvert  In  Lexington  Township.  Alliance.  C.  L.  Stoner.  Can- 
ton,  Is  Clk.   of  ComiM. 

Canton,  Ohio — (Official) — The  Board  of  Commissioners  of 
.Stark  County  has  given  notice  of  Its  Intention  to  build  a 
new  girder  bridge  over  Niinlshillen  (^reek  at  Eighth  St.,  N.  E., 
Canton,  and  also  to  rebuild  the  bridge  over  Nlmlshillen  Creek 
at  Tuscarawas  St.,  W.,  Canton.     C.  L.  Stoiiar  is  Clk.  of  Comrs. 

Cincinnati,  Ohio- -It  Is  reported  that  the  Hoard  of  Coin- 
inlssloners  of  Hamilton  County  Is  considering  the  construction 
of  a  new  brlilge  over  .Mill  Creek  on  the  Sprlngtielil  Pike.  The 
estimated  cost  Is  $75,000.  Fred  E.  Wesselnian  Is  Pres.  Bd.  of 
Comrs. 
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rinrlnnnti,   Ohio      Thi>   nhio   I.i'kInIiiI  til «    I>i«m   iiiilhoi  l/.i-il    llii' 

SouOo-lll       lt\.       lo      iNMIIl-      l.llllllM      fell-      IhK      imilMlHI-      l.f      I  <' llll  I  III  I  UK 

IIH  lirltlKi'  Mir.iHM  till-  i>lili>  Klvrr  lictwic-ii  ('liii'hiiwit  I  jiihI  I.uiI- 
Idxv.  Ky.  It  Im  n-piiiliil  llml  thr  h-mIiIi'|iIh  ami  iiminiriiiHiriTH 
on  Ixith  MliIrN  of  till'  rlv>T  iti'«  iiroinotliiK  ii  pliiii  to  iiiiiki<  It  il 
utreot-oar.  waK<'i>  ami  [n'llnKt rlaii  I«iIi1k<'  a"  w.'ll  an  a  ilntiMn- 
triu-k  railway  luldKo.  Il  ll»iiiiaii,  WjiMliliiKtoii,  I).  ('..  Ih  C,"h. 
KnKT.   I'f  lilt"  StUilhiTii   Ity. 

Clrvrlnnil.  Olili>  i  ( >|||>-Ian  -  IIIiIm  will  l>i<  i  t-rolvi'il  until  II 
a. HI,.  Ma\  .'..  1>\  Iho  Hoard  of  «'oniiiilnMliiiuMH  of  CuyahoKii 
t'oiintv  for  the  iniiMt  i  lu-llon  of  a  lirlilK''.  Iti-port  No.  :iri07.  K. 
().    Kiiiusc    In    rik     of   foiniM. 

ColunilMiK,  tthio  Itlild  will  lio  rocriv<<<1  until  2  li.ni.,  Apr.  30. 
by  fllnlon  t'owcn.  Stale  lllKlivvay  Coinr.,  for  lirUlKo  and 
cillvort  work  In  Axhland,  Chainpalmi,  I  ><'llatir)',  lOrli-.  l-'iiltoii, 
tjrpono,  IlarrlMon.  lllKliland,  Knox.  Mrdlnii.  Moiiroo.  PauldlnK, 
I'prry.  Portanr.  itiolilaiid,  llo.-*!!.  Stark.  Suiniiill  and  TruiiilMill 
fount  I  I'M. 

nnytoii.  Ohio-  (Olllt-lal)  IIUIh  will  lie  r<T<'|y<'d  until  ID  a.m.. 
Mav  7.  1>\  tli<>  lti>ard  of  ('ominiM.iloniM'M  of  MoiitKoinci  v  County 
for  the  coM.struotlon  of  ItrldK''  No.  61  over  tlir  Mail  Klvcr.  Mud 
Klvor  Township,  and  HrldKO  No.  74  over  the  <  treat  Miami  Ulvrr 
at  .lohnsonft  Station.  \Vaynt<  Town.Mlilp.  Hoth  lirldKt-H  will 
replace  struoturo.M  de.^troyed  by  the  lloodH  of  March,  l'.U3. 
Waller    II     AsJ!lln>;    l.s   I'lk.    of   Comij*. 

Mnrlrttn.  Ohio  (Olllclal)  Itlds  will  be  received  until  1  p.m.. 
Mav  IS.  bv  the  Hoard  of  t'omml.s.sloner.s  of  WayhliiKton  County 
for  the  construction  of  the  followiiiK  bridges:  llrldKe  over  tho 
West  Kork  of  Muck  Creek  near  Warner;  bridge  over  Indian 
Hun  near  Marietta:  bridge  over  Straight  Kun  in  Adams 
Township:  bridge  over  Hear  Creek  in  Adams  Township,  ami 
tho  Wooster  I!iid»;e  in  Helpre  Township.  Walter  It.  Alex- 
ander   is   County    .\udr. 

tl.rxluKton.  Ohio — (CHIlclal) — The  Hoard  of  Commissioners 
•errv  County  has  awariled  the  contract  for  the  sub- 
structure of  u  lirldjrc  over  Jonathan  Creek  at  Olenford.  Hope- 
well  Township,   to    K.   L.    PAfU    Zanesville.      Noted    Apr.    l.''i. 

StouhenvUlo.  Ohio — It  Is  reported  that  the  Commissioners 
of  Jefferson  County  will  appropriate  $1S,000  for  buildiiiK  nine 
new   bridjres   in   the   county,   and    repairing   several   others. 


Corydon.  Ind. — Bids  will  be  received  until  2  p.m..  May  .'>. 
by  the  Hoard  of  Commissioners  of  Harrison  County  for  the 
construction  of  a  100-ft.  bridge  across  Indian  Creek  on  the 
Corydon  and  New  Albany  Kd.     J.  L,.  O'Bannon  is  County  Audr. 

Eant  rhicnBTO,  Ind. — Bids  will  be  received  until  1  p.m., 
May  14.  by  Kdward  Simon,  Audr.  of  Lake  County,  Crown 
Point,  for  the  construction  of  a  Strauss  type  trunnion  bascule 
bridge  over  the  canal  at  ISSth  St.,  East  Chicago.  Noted 
Sept.   24,   1914. 

+Muncle,  Ind. —  (Official) — The  Board  of  Commissioners  of 
Delaware  County  has  awarded  the  contract  for  the  construc- 
tion of  three  bridges  in  Salem  Township  and  one  in  Township 
20   to  the  1NDI.\NA  BRIDGE   CO.,   Muncie.      Noted   Apr.    1.5. 

+Illoaniington.  III. —  (Official) — The  Highway  Commission 
of  McLean  Countv  has  awarded  conlr.'u-ts  for  a  steel  bridge  in 
West  Township,  and  a  cdncrete  bridge  in  Empire  Township 
to  the  PORTER-McCULLY  COXSTHCCTION  CO.,  Mackinaw, 
and  WALE.^SHY  &  G.VMMTE.  Chicago,  respectively.  R.  O. 
Edwards  is  County  Supt.   of   Highways.      Noted  Apr.    15. 

De  Pere.  Win. — The  City  Clerk  will  shortly  advertise  for 
bids  for  rebuilding  the  Main  St.  Bridge  over  the  Fox  River 
in  De  Pere.  The  estimated  cost  of  the  work  is  $21,000.  J. 
Steckart   is  JIayor.      Noted   Mar.    25. 

Den  Moinen,  Iowa — Press  reports  state  that  the  City  Coun- 
cil has  decided  to  build  a  bridge  over  Four-Mile  Creek  to 
cost  not  less  than  ?10.000,  .and  will  build  other  necessary 
bridges  from  Easton  Blvd.  to  Douglas  Ave.  F.  N.  Carrs  is 
City  Engr. 

MnrHhalltotvn,  Iowa — It  is  reported  that  the  Chicago  & 
Northwestern  Ry.  will  shortly  ask  for  bids  for  the  construc- 
tion of  an   1 100-ft.   viaduct   over   its   tracks  at  Third   Ave. 

Montexuma,  lowa^ — The  Board  of  Supervisors  of  Poweshiek 
County  has  passed  a  resolution  of  necessity  for  the  construc- 
tion of  17  concrete  bridges  and  culverts  in  the  county.  W.  C. 
McKee   is  County  Audr. 

Manhattan.  Kan. — Bids  will  be  received  until  noon.  May  20, 
by  George  H.  Hungerford,  County  Clk.  of  Riley  County,  for 
the  construction  of  county  bridges. 

Marj-Hville,  Kan. —  (Official) — Bids  will  be  received  until 
noon.  May  11.  by  the  Board  of  Commissioners  of  Marshall 
County  for  the  construction  of  the  following  reinforced-con- 
crete  bridges:  One  110-ft.  span  in  Rock  Township:  two 
bridges,  e.ach  a  25-ft.  span,  in  Herkimer  Township:  one  50-ft. 
span   in   Murray  Township.      A.  J.   Harvey   is  County   Clk. 

Olathe,  Kan. — Bids  will  be  received  until  May  4  by  the 
Commissioners  of  Johnson  County  for  the  construction  of 
four  concrete  bridges  in  Shawnee  Township.  W.  Moore  is 
County    Clk. 

Topeka,  Kan. — The  Board  of  Public  Works  is  receiving  bids 
for  the  construction  of  a  new  bridge  over  the  Fallkill  at  North 
White  St.  The  structure  will  be  of  reinforced  concrete.  A. 
R.   Young  is  City  Engr. 

Beatrice,  Xeh. — Bids  will  be  received  until  noon.  May  11,  by 
J.  C.  Penrod,  County  Clk.  of  Gage  County,  for  the  construc- 
tion and  repair  of  all  county  bridges  as  ordered  by  the  Board 
of  County   Supervisors   during   the    year. 

NebraMka  City,  »b. — Bids  will  be  received  until  noon, 
May  20,  by  Louis  Stutt,  Clk.  of  Otoe  County,  for  all  county 
bridge  work   for  the  year.     Noted   Feb.   11. 

North  Platte.  Neb. —  (Official) — Bids  will  be  received  until 
noon.  May  21,  by  C.  W.  Yost,  County  Clk.  of  Lincoln  County, 
for  the  construction  of  a  bridge  over  the  North  Platte  River 
about  two  miles  east  of  the  Town  of  North  Platte.  Bids  will 
be  accepted  for  either  a  reinforced-concrete  structure  or  a  low 
truss     steel     bridge.       Press     reports    state     that     the    Canton 


liildg"  Co..  <"iiii(iiii.  iihio,  rnfUHcd  to  n\un  the  contract  iiwiirdivl 

III    II    for    till'    I Hliiictlon    of    thlM    brtilKn    from    IjIiIh    rucviviMl 

Mar.  17.  Noted  July  i!:i  and  Sept.  21,  iUH,  Feb.  IK  and  Apr. 
15. 

Mrdorn,  N.  I».  II  Im  ri-porlid  I  bat  plaiiH  liiivii  bc;irn  prepar<-d 
by  Jay  W  HIImh,  HlHiiiiir.k,  Hlale  lOiiKr,  for  the  coiiMtructlon 
of  a  bridge  ovi-r  Ihe  l.lltle  MlMHourl  Ulvur  iit  Medora.  Th<! 
•'Nllmali-d  coHl    Ih   |17,MI.5. 

+<'olunilMiii,  ^lont.  Tlin  Hoard  of  CommlHHlonerH  of  .Still- 
wairr  Counlv  lm«  iiwarded  tho  contract  for  the  conntru<.'llon 
of  live  rilnforcid-roiicreto  brhlgeH  to  the  HKCVHITY  HUIDGE 
CO.,  HIllliiKH,  at  It::, 376.  HIdH  were  received  Apr.  12.  Noted 
Mar     2.5 

Kohokn,  Mo, —  It  Ih  reported  that  blilH  will  be  received 
mil  II  May  5  by  tho  CommlHMlonorH  of  Cliirk  ('ounty  for  the 
I'onHtrui'tlon  of  Hovcn  concruto  brldg):'*.  A.  E.  CJntrlch  Im 
County    lOngr. 

+Kobert  I,ee,  Te«.  —  The  CommlsMlotHTH  Court  of  Coke 
County  has  aw.irded  the  conlruct  for  the  coiiHtrucflon  of  two 
Hieel  brIdgi-H  on  reinforced-concrete  filerH  lo  the  MISSOL'KI 
HRIDGK  .'v-  IRO.N  CO,  Fulton  Hldg.,  St.  LoulM,  Mo.,  at  $8770. 
S.    H.    Kemp   Is  Couiily   Judge.      .Noted    Mar.    25. 

ChlekaMhii,  Okln.  The  CoiimilsHloners  of  Grady  County, 
Chlckasha,  and  of  C.in.idlan  County,  Kl  Reno,  are  reported  to 
be  planning  to  build  n  1700-ft.  bridge  across  the  Canadian 
River.     The  estimati'd  cost  is  from  $;ili.000  to  $35,000. 

Tulna.  Okla.--At  an  election  held  Apr.  12,  the  cltlzenH  of 
Tulsa  County  voteii  In  favor  of  u  bond  iHHue  of  $200,000  for 
the  purpose  of  building  n  briilge  over  the  Arkansas  River. 
Lewis   Cline    is   County    Clk.      .Noted    Alir.     1. 

Wntonicn,  Okla. —  (f)fficial)  —  Bids  will  be  received  until  10 
a.m..  May  «,  by  J.  F.  Williams,  County  Clk.  of  Blaine  County, 
for   the    construction    of   a    bridge    in    l^awton    Towrishii). 

Acme.  ,\.  M.— (Official)— We  are  advised  by  R-  T.  Ballard. 
Clk.  of  Chaves  County,  Roswcll,  that  no  report  concerning  a 
bridge  over  the  Pecos  River  near  Acme  has  yet  been  rendered 
by  the  County  Engineer.  As  soon  as  this  report  Is  made, 
the  County  Commissioners  will  probably  advertise  for  bids 
for  the  construction  of  the  bridge.  The  estimated  cost  is 
$12,000.      Noted   Aiir.    15. 

Salt  Lake  City.  I'tab^ — (Official) — Bids  will  be  received  un- 
til 10  a.m..  May  S.  by  R.  E.  L.  Collier,  County  Surv.  of  Salt 
Lake  County,  for  the  construction  of  a  pile  bridge  across  the 
Jordan     River. 

+Hoi|uian>,  \VaNh. —  (Official) — Bids  were  received  Apr.  7 
by  J.  H.  Neef,  Comr.  of  Pub.  Wks.,  for  repairs  to  the  Eighth 
.St.  Bridge  as  follows,  alternate  plans  (a)  and  (b):  Weymouth 
Construction  Co..  Spokane,  (a)  $9750.  (b)  $9950;  Shepherd. 
Cressman  &  Co.,  Seattle,  (a)  $7532;  (b)  $7.S47:  O.  J.  Klawitter, 
Seattle,  (a)  $7207.  (b)  $7807;  McCREARY  &  WILLARD.  Spo- 
kane, (a)  $6852.  (b)  $7502  (awarded  contract).  A  fixed  esti- 
mate of  $700  was  added  to  each  bid.  Noted  Mar.  25  and 
Apr.   22. 

Okanogan.  \VaNh. — It  is  reported  that  the  City  Commis- 
sioners and  the  Hoard  of  Commissioners  of  Okanogan  County, 
ConconuUy,  have  agreed  to  sh.are  the  cost  of  a  steel  bridge 
to  be  built  in  the  City  of  Okanogan.  Plans  will  be  prepared 
bv  J.  W.  P.ovverman.  of  Bowerman  &  McCloy,  Mutual  Life 
Bldg.,    Seattle. 

.Seattle,  AVash. — Bids  were  received  by  the  Board  of  Pub- 
lic Works  for  the  construction  of  a  bridge  over  the  Duwamish 
Waterway  at  Eighth  Ave.  .S.,  as  follows:  J.  A.  McEachern  Co.. 
Colman  Bldg..  $26..S60;  J.  R.  Wood,  621  Valley  St.,  $27,443; 
Jahn  Contracting  Co.,  Pioneer  Bldg.,  $27,485;  Manhattan  Con- 
struction Co.,  Central  Bldg.,  $28,537;  Weymouth  Construc- 
tion Co..  $29,976:  P.  Manson,  $35,191.  All  bidders  of  Seattle. 
Noted    Nov.    12,    Mar.    11    and    Apr.    15. 

Spokane,  'Wash. — It  is  reported  that  plans  are  being  pre- 
pared by  Morton  Macartney,  City  Engr.,  for  replacing  the 
present  wooden  approach  to  the  south  end  of  the  Monroe  St. 
Bridge   \vitli    one    of   reinforced-concrete. 

Taeoniii.  'Wasli. — It  is  reported  that  the  Chicago,  Milwaukee 
&  St.  Paul  Ry.  has  been  requested  by  the  City  Commissioners 
to  build  a  bridge  over  Bay  .St.  without  supports  in  the 
middle  of  the  street,  which  the  present  bridge  has.  The 
estimated   cost  of  such  a   structure   is   from    $75,000   to   $100,000. 

Wenatchee,  ^Vash. —  (Official) — We  are  advised  by  F.  A. 
Warren.  County  Engr.  of  Chelan  County,  that,  because  of  a 
lack  of  sufficient  funds,  the  construction  of  the  Wenatchee 
River  Bridge  has  been  postponed  until  1916.  The  estimated 
cost    is    $35,000.      Noted    Mar.    25. 

Portland,  Ore, — Bids  will  be  received  until  10  a.m..  May 
3.  by  the  (Commissioners  of  Multnomah  County  for  the  con- 
struction of  a  reinforced-concrete  viaduct  on  the  Columbia 
Highway,  near  Eagle  Creek.  It  will  require  260  cu.yd.  con- 
crete in  superstructure,  52  cu.yd.  in  substructure,  and  105,- 
000  lb.  reinforcing  steel.  Plans  on  file  with  the  County  Road- 
master,  502  Court  House,  Portland,  and  with  the  State  High- 
way   Commission.    Salem. 

Anburn.  Calif. —  (Official) — Bids  will  be  received  until  10 
a.m.,  May  4.  by  Marshall  Z.  Lowell,  Clk.  of  Bd.  of  Supvrs.  of 
Placer  (bounty,  for  the  construction  of  a  reinforced-concrete 
bridge  over  the  Bear  River  near  Sheridan,  on  the  California 
State    Highway. 

Hanford.  Calif. — The  Board  of  Supervisors  of  Kings  County 
has  rejected  all  bids  received  .-kpr.  7  for  the  construction  of 
a  reinforced-concrete  bridge  over  Cross  Creek.  New  bids 
will  be  received.  The  estimated  cost  is  $5500.  B.  E.  Duffield 
is    County    Surv.      Noted    Apr.    1. 

Martinez,  Calif. — It  is  reported  that  the  Board  of  Super- 
visors of  Contra  Costa  County  has  adapted  plans  for  the 
construction  of  a  542-ft.  bridge  over  the  Middle  River  con- 
necting Contra  Costa  and  San  Joaquin  Counties.  The  estimated 
cost   is   $120,000., 

Redding.  Calif. — Press  reports  state  that  the  Supervisors 
of  .Shasta  County  have  decided  to  build  18  new  bridges  this 
year  along  the  line  of  the  State  Highway  in  the  county.  The 
estimated  total  cost  is  $200,000,  and  the  bridges  will  aggregate 
3650    ft.    in   length.  i 
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Sacramento,  Calif. — Bids  will  be  received  until  Mav  3  by 
E.  F.  Pfund.  Clk.  of  Sacramento  Countv,  and  G.  G.  Halliday, 
Clk.  of  Solano  County.  Fairfield,  for  the  construction  of  a  road 
trestle  on   Wood   Island  in   the  Sacramento  River. 

Santa  Barbara.  Calif. —  (Official) — The  City  Trustees  will 
shortly  call  for  bids  for  the  construction  of  a  bridge  on  Car- 
rillo  St.  over  Mission  Creek.  It  will  cost  about  $20,000.  A. 
B.  Cook  is  City  Engr. 

Batliurst,  N.  B. — Bids  will  be  received  until  May  5  by  the 
Minister  of  Public  Works,  Fredericton.  for  the  construction 
of  the  Brown's  Dam  Mill  Bridge  over  the  Tete-a-Gauche 
River.  It  will  consist  of  concrete  abutments  and  pedestals, 
stone  embankment,  four  steel  spans  and  three  steel  trestle 
tower  piers.     A.   R.   "Wetmore,   Fredericton,   is  Engr. 

AVATER    SI  PPLY — IRRIG.\TIOX 

+Boston,  Mass. — The  contract  for  assembling  hydrants 
and  valves  has  been  awarded  to  the  COFFIN  VALVE  CO., 
at  $7450.     D.  Frank  Doherty  is  Supt.  of  Supply  Dept. 

AVarren,  Mass. — A  bill,  authorizing  the  construction  of'  a 
water  system,  has  been  signed  by  the  Governor.  Noted  Nov. 
5  and  Mar.   4. 

Providence,  R.  I. —  (Official) — It  is  stated  that  a  dam  will 
be  constructed  at  Kent  in  connection  with  the  increased 
water  supply.  A  gravity  pipe  line  will  be  constructed  from 
the  north  branch  of  the  Pawtuxet  River  to  Providence. 
Joseph  H.  Gainer  is  Mayor  and  B.  Thomas  Potter  is  Chn.  of 
Com.   on   Increased  Water   Supply.      Noted   Feb.    19,   1914. 

♦Hartford,  Conn. —  (Official) — Bids  will  be  received  until 
.3  p.m..  May  17,  by  the  Board  of  Water  Commissioners,  for 
the  construction  of  a  gravel  surface  road  north  of  Nepaug 
reservoir  under  Contract  No.  S.  Noted  Apr.  S.  C.  M.  Saville 
is  Ch.  Engr. 

Brocton,  X.  li'. — (Official) — We  have  been  advised  about 
the  city  will  make  extensions  to  the  water  system  by  city 
forces.      H.   M.   Fleming   is  Clk.     Noted   Apr.    1   and   22. 

♦Gilbertsville.  X.  Y. —  (Official) — Bids  will  be  received  until 
May  6  by  E.  M.  Holden,  Village  Clk.,  for  constructing  a  storage 
dam,  reservoir  and  filtration  plant.  The  estimated  cost  is 
$18,00.     Charles  E.   Perry   is   Engr.      Noted   Apr.   22. 

+\ew  York,  X.  Y. — (Borough  of  the  Bronx)  —  (Official)  — 
The  contract  has  been  awarded  to  KNIGHT  &  DI  MICCO,  at 
$16,314,  for  laying  water  mains  in  various  streets.  Noted 
Apr.   8  and   22. 

Xew  York,  X.  Y. —  (Borough  of  Brooklyn)— (Official) — Bids 
will  be  received  until  2  p.m..  May  5,  by  William  Williams, 
Comr.  of  Water  Supply,  Gas  and  Electricity,  for  furnishing 
c.-i.  water  pipe,  specials  and  valve  box  castings,  valves  and 
double  nozzle  flre   hydrants. 

Camden,  X.  J. — Bonds  for  $50,000  have  been  sold  by  the 
Finance  Committee  of  the  Council.  The  proceeds  will  be 
used  for  the  improvement  of  the  water  stations.  Noted 
Apr.   8. 

Jersey  City,  X.  J. —  (Official) — Bids  will  be  received  until 
2  p.m..  May  B,  by  the  Board  of  Commissioners  for  installing 
one  42-in.  valve  and  a  section  of  60-in.  steel  pipe  with  cross 
connection,   in  Carleton  Ave.      M.   I.   Fagen   is  City  Clk. 

Newark,  X.  J. — The  Board  of  Works  has  authorized  the 
City  Council  to  prepare  a  formal  application  to  the  State 
Water  Commission  asking  its  approval  for  the  acquisition  of 
the  Wanaque  watersheds  for   the   construction   of  a   reservoir. 

^Pertli  Amboy,  X.  J. — The  contract  has  oeen  awarded  to 
the  AI.LIS-CHALMERS  MFG.  CO.,  Milwaukee,  Wis.,  at  $32,205. 
for  a  12,000,000-gal.  horizontal  pumping  engine  at  the  munici- 
pal water-works.     Noted  Feb.   18  and  Apr.   8. 

Trenton,  X.  J. — The  Runyon  bill  has  been  passed  by  the 
State  Legislature,  authorizing  the  issuance  of  $1,000,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  purchase  of 
the  Wharton  tract  in  South  Jersey  for  water  supply  for 
villages    in    that   section. 

Alburtis,  Penn. —  (Official) — Plans  have  been  approved  by 
the  State  Department  of  Health  for  the  extension  of  the 
distributing  system.     A.  K.  Snyder  Is  Burgess.     Noted  Feb.  18 

Brockwayville,  Penn. —  (Official) — Extensions  will  be  made 
to  the  distributing  system  for  which  plans  have  been  approved 
by   the   State    Department    of    Health. 

Dauiihin,  Penn. —  (Official) — Plans  have  been  approved  by 
the  State  Department  of  Health  for  the  installation  of  a 
settling   basin    with   a   temporary    liquid    chlorine   disinfection. 

Gallitzin,  Penn. —  (Official) — The  State  Department  of  Health 
has  approved  i)lans  for  the  construction  of  a  distributing  sys- 
tem  and  a  storage   reservoir.      Noted   Feb,    10  and   Jan.   21. 

Haxleton,  I'enn. —  (Official) — The  Wyoming  Valley  Water 
Supply  Co.  has  had  plans  approved  by  the  State  Department 
of    Health    for    the   construction    of   storage    reservoirs. 

Johnstown,  Penn. —  (Official) — Plans  have  been  approved 
by  the  State  Department  of  Health  for  pumping  equipment 
and  distributing  system  in  East  Wheatfteld  Township,  Cam- 
bria County. 

Malvern,  Penn. —  (Official) — Plans  have  been  approved  V)y 
the  State  Department  of  Health  for  a  new  source  of  water 
supply   and    for   extensions   to   the   distributing   system. 

Mill  City,  Penn. —  (Otndal )— The  Mill  City  Water  Co  will 
make    cxt.ii.Mions    to    its    distributing    system. 

Morvantown,  Penn. —  (Official)  —  Extensions  will  be  made  to 
the  distributing  system  of  the  Pennsbiirg  Water  Co.  Plans 
have  been  approved  by  the  State  Department  of  Health. 
Noted  July  9. 

IVenmanatown.  Penn. —  (Official) — The  Newmanstown  Water 
Co.  will  construct  gravity  pipe  linos  and  u  new  source  of 
water   Huriply. 

PennshnrK,  Penn. —  (Official)  — Extensions  will  be  made  to 
the  distributing  system  of  the  Pi-nnsburg  Water  Co.  Plans 
have    liii'h    ap|)roved    by    the    Stale    I  >epart  tiielil    of    Health. 

Plillndeliililn.  I'enn. ^(Official )— The  Department  of  Health 
has  iipiH  ovt'd  plans  for  the  cotistructlon  of  a  sndlmentatlun 
busin    for    the    Torresdale    nitration    plant 


Pittsbursli,  Penn. —  (Official) — The  State  Department  of 
Health  has  approved  plans  for  the  extension  of  the  distribut- 
ing system   in   Reserve  Township,    \llegheny  County. 

Sykesville,  Penn. —  (Official) — Bids  were  received  Apr.  12 
for  constructing  a  water  system  as  follows:  Jacob  Ferrier, 
Du  Bois,  $9600;  Curwensville  Construction  Co.,  Curwensville, 
$7739;  John  T.  Minns,  Du  Bois.  $8710;  Pittsburgh  Construc- 
tion Co.,  Pittsburgh,  $9600:  Horn  &  Devlin,  Galeton,  $8718; 
Fletcher  &  Russell,  Mahaffey,  $11,818;  Sykesville  Construction 
Co.,  Sykesville.  $15,147:  John  R.  Bennett,  Sykesville,  $10,910; 
P.  E.  McGovern,  Punxsutawney,  $8036  and  M.  O.  Skinner, 
Du  Bois,  $14,537.  E.  W.  Hess  &  A.  L.  Bouton,  Deposit  National 
Bank  Bldg.,  Du  Bois,  is  Engr.  Noted  Sept.  24.  Nov.  26,  1914 
and  Apr.   3,   1915. 

Baltimore,  Md. —  (Official) — Bids  will  be  received  until  May 
5  by  the  Board  of  Awards  for  contract  No.  41  for  furnishing 
sulphate    of   iron    to   the   water   department. 

Baltimore,  Md. — The  'U'ater  Board  has  been  authorized  by 
the  Board  of  Estimate  to  have  specifications  prepared  for  the 
installation  of  an  electrically  driven  centrifugal  pump  at  the 
Eastern  pumping  station.     The  estimated  cost  is  $25,000. 

East  Xew  Market,  Md. — The  low  bidder  for  the  construction 
of  a  w.iter  system  was  the  E.  L.  Jones  &  Co.,  Dover,  Del., 
at   $4994.      Bids  were   opened   Apr.    15.      Noted  Apr.    1. 

Galax,  Va. — The  city  will  spend  $16,000  for  the  construction 
of  water  and  sewer  systems.  D.  A.  Robertson  is  Mayor. 
Noted    Apr.    22. 

'Wheeling,  'W.  Va. —  (Official) — An  election  will  be  held 
May  15  to  vote  on  the  question  of  issuing  bonds  for  $640,000. 
The  proceeds  will  be  used  for  the  installation  of  a  Smith  slow 
sand  filter  svstem.  Charles  B.  Cooke  is  City  Engr.  Noted 
Mar.   25. 

Southern  Pines,  X.  C. — An  election  will  be  held  May  4  to 
vote  on  the  question  of  issuing  $20,000  in  bonds,  part  of  the 
proceeds  of  which  will  be  used  for  the  extension  of  the 
water  system.     H.  E.  Foss  is  City  Clk. 

'Warrenton,  X.  C. — An  election  will  be  held  May  17  to  vote 
on  the  question  of  issuing  $50,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  water  and  sewer 
systems.     Gilbert  C.  White,  Charlotte,  is  Engr.     Noted  Mar.   18. 

Fountain  Inn,  S.  C. —  (Official)— Surveys  are  being  made  by 
McCrady  Bros.  &  Cheves,  Charleston,  for  the  installation  of 
water  and  sewer  systems. 

+Manning,  S.  C. —  (Official) — The  contract  has  been  awarded 
to  WALTON  &  WAGNER,  Atlanta.  Ga.,  at  $32,690,  for  con- 
structing a  water  system.  C.  R.  Spratt  is  Chn.  Bd.  of  Pub. 
Wks.     Noted  Apr.  1  and  15. 

Key  West,  Fla. —  (Official) — All  bids  received  Apr.  17  for 
water  mains,  hydrants  and  valves,  have  been  rejected.  Charles 
J.  Curry  is  Audr.     Noted  Apr.  1  and  15. 

Gadsden,  Ala. — The  city  plans  to  build  a  reservoir  and 
replace  the  steam  pumping  plant  with  electricity.  W.  G. 
Berrenger  is  Mayor. 

Phenix  City,  Ala. —  (Phoenix  post  office) — Bonds  for  $16,000 
have  been  voted  by  the  citizens,  the  proceeds  of  which  will 
be   used   for   the   construction   of  a   water   system. 

Hammond,  La. — The  citizens,  at  a  recent  meeting,  decided 
to  construct  water  and  sewer  systems.  The  estimated  cost  is 
$50,000.     E.   E.  June,   Hammond,  is  in  charge. 

Knoxvllle,  Tenn. — George  P.  McTeer,  City  Comr.,  will  install 
a  100-hp.  boiler  and  a  55-hp.  boiler  at  the  filtration  plant. 

Maryville,  Tenn. — Bids  will  be  received  until  Mav  10  by 
W.  A.  McTeer,  City  Recdr..  for  the  purchase  of  $55,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construction 
of  a  water  system.  R.  C.  Huston,  Memphis,  is  Mgr.  Noted 
-Vpr.   30,   1914   and  Mar.   4   and   25,   1915. 

Memphi.s,  Tenn. — Koehler  Bros.,  68  Camp  Ave.,  Memphis, 
and  the  Fowler  Construction  Co.,  associated,  at  $14,162,  was 
low  bidder  for  constructing  a  reservoir  on  Bayou  CJayoso. 

Harrodsburg,  Ky. — Improvements  will  be  made  to  the 
municipal  water  system. 

Montlcello,  Ky. — A  company  is  being  formed  to  install  a 
water  system  at  Montlcello.  W.  E.  Woodrow,  C.  C.  Duncan 
and  A.  E.  Shelton  are  interested. 

Shelbyville,  Ky. — .\nnouncement  has  been  made  by  the 
Kentucky  I'tilities  Co.,  Lexington,  that  it  will  construct  a 
filtration  plant  in  connection  with  its  water  system  at  Shelby- 
ville. 

Lorain,  Ohio — Bids  will  soon  be  received  for  rebuilding  the 
water-work.s,  the  estimated  cost  of  which  is  $25,000.  C.  M. 
Osborne   is  City   Engr. 

+Oxrord.  Ohio — (Official) — C'>ntracts  have  been  awarded  to 
the  HUOWNIOLL  CO.,  Dayton,  for  boilers,  and  to  PEAK  & 
H.-VKKK,  Oxford,  for  laying  pipe  at  $3120  and  $1793  respec- 
tively      H.   A.    Hand   is  Clk.      Noted  Apr.    1. 

Hocky  River,  Ohio — (Official) — Bids  will  be  received  until 
noon.  May  18,  by  F-rank  Mitchell,  Clk.,  for  laying  water  mains 
in  North  Ridge  and  North  View  Rd.  Plans  are  on  file  with 
William  H.  Evers  Engineering  Co.,  The  Arcade,  Cleveland, 
Ohio 

*Pnri»,  ill.— (Official)  — Bids  will  be  received  until  10  a.m.. 
.Mav  18.  by  the  City  t^lerk  for  constructing  four  earth  dams, 
a  diversion  channel,  a  wet  well  and  an  Intake  and  two 
sewers. 

.MprlnKtleld,  III. — -According  to  press  reports  bids  were 
received  .\pr.  12  by  the  Council  for  a  750-hp.  turbo  generator 
at  the  Sangamon  Klvi'r  as  follows:  Kerr  Turbine  Co..  Wells- 
vllle,  N.  Y,  about  $ls,6yr.;  llidgoway  Dynamo  ,V;  llnglne  Co., 
Chicago.  $17,400  and  the  C.  H.  Wheeler  Mfg.  Co.,  Philadelphia, 
Penn.,   $5600    for   a   condenser. 

4StronKhurst,  HI.— The  contract  has  been  awanled  to  T. 
II  IGLEIIAIIT.  The  Kookery.  Chicago,  at  $10,373,  for  the 
con.HlriU'tion    of    a    water    system.      Noted    Oct.    29    and    Apr.    8. 

Kenosha,  Wis. —  Hlds  will  soon  bo  received  for  the  con- 
struction of  a  new  munlclpul  water-works  pumping  station 
and  u  lake  Intake,  consisting  of  10,000  ft.  of  48-in.  c.-l.  pipe. 
H.  C.  Brennan  Is  Supt.  of  Wutor-Wks.     Noted  July  2. 
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4*MII»nukrr.  Win.-  Tin-  I>ri)iiitini-nt  of  riil.ll.-  WoiUh  Iiiih 
i'i<-iiwtir>l<-il  Ihi'  •'OMtnirt  fur  IhiiIiIIiik  iilipioxliiiulrly  fiLMio  llii  ft, 
of  '.•-fl.  <-oiu'irl.-  Hlion-  tiiiiMi'l  from  llw  m-xv  l.liiMWonil  Avr. 
liitiiUf  to  tlio  North  Point  iiiiiiipliiK  Htulloii  to  o'llKMON  & 
JAl'KSO.N.  fllltiiKO,  III.  ill  J:' .',.'..000  Tho  low  lililil.r.  K  II. 
Niikti'lHkl,  Mllwiiiiki'c.  who  wmn  orlKllially  uwiirili'd  llii'  coii- 
Irui-t  lit  J.ll  y:;  ihm-  ft,,  withdrew  lii-i'ikUHK  of  an  rrror  In  tiKUrliiK 
hl.M    Mil       Nolnl    .Mur.    :T>    iiml    A|ir.    1. 

MnrruH.  Io»»ii  <J.  Y.  Ski'olN,  Sioux  «'lty,  hUM  ln<«n  rctiilnocl 
l>v  tho  I'lly  to  prrpiiri"  pliiiiN  for  thr  i<xli>nnloii  of  tlm  wiitcr 
HVMt<ii>.      I'MoycI    ll:irn.-«   Ih  City   Clk.      Noted   Apr.   8. 

rrlln.  lo«n  Itld«  will  I.e  ri-cel veil  until  Miiy  I  l>y  .\,  ('. 
Kiiy|n-r,  I'lty  t'lk,.  for  extenHloiiN  to  tho   witter  »iyi4tein.      Notud 

J:in       L'S, 

Cottniiwotid.  Minn. —  Hld»  will  lip  received  until  S  p.m.. 
May  s.  by  \V  A.  Sluson.  VlllnKo  Uccdr..  for  laylnK  r>70n  ft. 
of    i-lu     f  -1.    water    nialiiH. 

4l>ululh.  ^Unii.  The  contrapt  wa»  awarded  for  the  oon- 
HtrmlloM  of  a  l.oon.ooii-Kal.  rewervolr  at  Woodlaml  to  I).  H. 
ri.orc.M.  Piihith.  at  $lL*.'.lsr.,  n.  a.  Ileed  lit  Mttr.  Water  and 
l.lKht    l>.pt.      Noted    Mar.    H    and    Apr.    1. 

+  Mcriin«',  Knn. — The  t-ontract  hn»  boon  awarded  to  T.  I^. 
(!HKI;N.  nit.xhurK.  Kan.  at  $r.l>jr..  for  InxtalllnK  a  water 
•yHtom.      Noted   Auk.    U.    1911   and    Keb.    25,   1915. 

ninlr,  Noll. —  (Olllclal)— Hond.M  have  been  voted  by  the 
citlsons,  tho  proi-ocds  of  which  will  be  u.Med  for  the  construc- 
tion  of  a   water  system   and   electrlc-Hnht   system. 

+Kord)oo,  Xel». —  ((~>ltlcial) — The  contract  has  been  awarded 
to  tho  Al,.\MO  ('ON.STlU('TH>,\  CO..  Omaha,  Neb.,  at  »S,119, 
for  constructing  a  water  system.  Other  bidders  were:  rubllc 
Service  Co..  t,>i400;  W.  L.  Bruce.  $.><S99:  K.  .1.  Heckle.  $S597 
»nd  U.  I.  Hasnlk.  $8756.  I.,.  S.  Wise  Is  Village  Clk.  Noted 
Oct.    S   and   Apr.    S. 

I.nrrerk,  S.  n.--P.  K.  Skallndor  and  others  have  Incor- 
porated the  Rennett  County  Irri^ratlon  *  Water  Co.  with 
llO.OOO  capital.  The  company  will  construct  an  Irrigation 
system. 

^I.rmmon,  S.  D. —  (OlHcial) — The  contract  has  been  awarded 
to  C.  A.  INCi-VLLS.  Lemmon.  at  $10. 60S.  for  constructing  exten- 
sions to  the  water  system.  C.  L.  PlUsbury  Co.  Is  Consult. 
Kngr.      Noted    Sept.    3    and    Apr.    S. 

.Sykeaton.  X.  D. — The  city  iilans  to  construct  a  water  system 
at  an  estimated  cost  of  $14,000.     Charles  I.,.  Smith   is  City  Clk. 

ifLnrnmir,  'Wyo. — Tho  contract  for  laying  about  five  miles 
of  water  mains  have  boon  awarded  to  .1.  S.  SCHWARTZ, 
Colorado  Springs.  Colo.,  at   $6410.      Noted    Feb.   4. 

+Chllllcothe,  Mo. — The  contract  h.is  been  aw.irdod.  accord- 
ing to  press  reports,  to  F.  1).  M.\RTIN.  Hialto  Bldg..  Kansas 
City,  at  about  $3r>.000.  for  constructing  a  filtration  plant. 
Noted  Mar.   11   and  Apr.   1. 

Fulton.  Mo. —  (Official) — Bids  will  be  received  by  the  Board 
of  Managers  of  tho  Missouri  School  of  the  Deaf  until  6  p.m.. 
May  11.  for  the  construction  of  a  tunnel  and  water  mains. 

Cnmby,  Tex. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  $10,000  in  bonds,  the  proceeds  of  which 
will   be   used   for  the   extension   of  the   ^vater  system. 

Siifcnr  City,  Colo. —  (Official) — We  have  been  advised  that 
the  town  does  not  contemplate  makincr  extensions  or  rebuild- 
ing its  water  system.     J.  M.  Ballou  is  "Town  Clk.     Noted  Apr.  8. 

DriKhani,  I'tah — .Surveys  are  being  made  for  the  construc- 
tion  of  a   reservoir   in   the    Devil's   Gate   Valley   near   Brighani. 

+OKdeu.  Vtnh — (Official) — The  contract  has  been  awarded 
to  the  CHEEN  CON.STRUCTIO.V  CO..  Tooele,  at  $23,117  for 
laying  Matheson  joint  pipe.  Other  bidders  were:  I'.  J.  Moran 
Co..  Salt  Lake  City,  $26,684;  Smith  &  Spragins.  Salt  Lake  City. 
$27.S44;  Lvman  &  Samuels.  Salt  Lake  City.  $30,645;  Henser 
Sim  &  A'orkink,  Salt  Lake  City.  $35,497;  Corev.  Tavlor  Con- 
struction Co..  Ogden.  $34,109;  .T.  I".  O'Neill  Construction  Co., 
Ogden,  $35,454  and  Wheelwright  Construction  Co..  C)gden. 
$37,971.  Washington  Jenkins  is  City  Engr.  Bids  were  opened 
Apr.   13.      Noted  Jan.   21.   Feb.    11   and  Apr.    S. 

Ogden,  Ttnh — (Official) — The  Portland  Wood  Pipe  Co., 
Portland,  Ore.,  was  low  bidder  at  $1S.0S0,  for  furnishing  11,300 
ft.  of  36-in.  wood  state  pipe.  'Washington  Jenkins  is  C;ity 
Engr. 

■fOicden,  I'tah — (Official) — The  contract  has  been  awarded 
to  GEORGE  A.  LOWE  CO.,  Ogden,  at  $49,050,  for  1700  ft.  of 
24-in.  Matheson  joint  pipe.     Noted  Apr.   8. 

Kent,  \VnMh. — (Official) — Bids  will  be  received  until  Mav  3 
by  L.  E.  Price.  City  Clk..  for  laying  1500  ft.  of  12-and  16-in. 
steel  pipe  and  400  ft.  of  12-in.  wood  pipe.  Noted  Mar.  25 
and  Apr.   15. 

+Hoqniani,  AVash. — The  contract  has  been  awarded  to  the 
HENRY  WORTHINGTON  CO.,  New  York,  N.  Y.,  at  $6126,  by 
the  City  Council  for  a  Worthington  steam  pump  for  the  water 
s.vstem. 

Rlvernide.  >Va(ih. — Bids  will  be  received  until  May  4  by  W.   ' 
H.    Patterson,    Town    Clk..    for    constructing    a    water    system. 
The  estimated   cost   is   $9500.     C.   H.   (Jreen   is  Engr. 

RoHlyn,  \VaHh. — According  to  press  reports  the  citizens 
voted  in  favor  of  issuing  $28,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  extension  of  the  water  system. 
Noted  Feb.  4  and  Mar.   18. 

North  Powder,  Ore. —  (Official) — We  have  been  advised  that 
no  election  was  held  recently  for  the  construction  of  a  w.-iter 
system  but  one  is  contemplated  in  the  near  future.  Noted 
.\pr.    S. 

+^^  nrrenton.  Ore. — According  to  press  reports  the  contract 
has  been  awarded  to  the  C.  H.  GREEN  CO..  Spokane,  Wash., 
at  $138,000.  for  constructing  a  gravity  water  system.  Noted 
Dec.    3   and    24    and    Mar.    18. 

ModpHto,  Calif. — Bids  will  be  received  until  May  4  by  the 
Modesto  Irrigation  District  for  constructing  an  earth  fill 
over  the  Indian  Hill  gulch,  near  the  La  Grange  dam. 

+ModeHto,  t'nlif. — The  contract  has  been  awarded  to  the 
TIBBETS-PACIFIC  CO..  San  Francisco,  at  $71,155,  for  con- 
structing the  Rairden  and  Slater  fills  on  the  main  canal  near 
La  Grange   by  the  Modesto   Irrigation   District. 


^Onkdnlr,  Cniif.-  The  rontrnrt  him  been  awarded  to  J.  H. 
CLARK.  oiiUdale.  iit  $15,0(111.  for  making  exIenHloiiN  to  the 
IrrlK'illoii  KVMieiii  eoiiliiilled  by  the  Oiikdale  Irrigation  DIh- 
trl.l       Ni.l.d   Nov     19.    1911,  iiiid    Feb.    II,    1915. 

■>nlo  AUu.  <  iilir.  KlilM  will  be  received  until  May  3  by 
F.  KiiHMiiii.  City  Clk,  for  laying  I9.K92  ft.  of  6-ln.  water 
miiliiK  The  eNiliiiiiied  coHt  IH  $10,500.  J.  K,  Hyxboo,  Jr..  In 
J'lty   l':nKi 

Hnn  DIrKO,  ('nllf.  -Arrording  to  preHH  reportH  nn  election 
will  lie  held  May  4  to  vote  on  the  fiueNtlon  of  iMHiilng  $70,000 
In  hotnlM.  the  pro<-eedH  of  which  will  he  UMod  for  llie  piirchaHC 
and  liiiproveiiient  of  the  water  MyHlem  of  the  Fiilrinount 
Water   Co 

San  Frnneliieo,  «'nlir.  The  cltlzeim.  at  a  recent  election, 
defeated  I  lie  buinl  Ihhii.'  for-  the  piirchade  of  the  water  NyHtom 
of  the  SpiliiK  \'alliy  Water  ft,.  The  California  Itallroarl  Com- 
mlMHlon.  which  In  the  Public  Utility  CommlMHlon,  will  be  anked 
to  iippraiHe  the  NyNlem  anil  the  iiueHllon  will  again  be  «ub- 
mltteil     to    the    voters. 

+.Snn(n  Nnanna.  Cnlir. — Tho  contract  for  constructing  n 
reliiforced-coiicrete  reservoir  for  Tapo  Ranch  haw  been  award- 
ed to  WARDALL  &  WACJONER,  117  East  47lh  Ave..  LoH 
Angeles,   at    $4210. 

Ottawa,  Ont. — L.  L.  Olsborne,  Water-WorkH  Dept.,  dcMlrcH 
catalogs  In  connection  with  waler-workH  HupplleH  and  ma- 
chinery. 

•Toronto,  Ont. —  (Olllclal)  —  BidH  will  bo  received  until 
noon.  May  4.  by  T.  L.  (Church,  Chn.  Bd.  of  Control,  for 
Installing    water    tube    boilers    at    the    main    pumping    station. 

SKW  Kits 

Mllti.ii,  MfiMM — Bids  will  be  received  until  Apr.  30  bv  the 
Sewerage  Cominissii.nirs  for  the  construction  of  10.000  lln.ft. 
of  sewers   and   a   pumping   station. 

Provldenre,  U.  I. — Bids  will  be  received  until  2;15  p.m., 
May  3,  by  William  C.  Pelkey.  City  Clk.,  for  constructing  sew- 
ers. 

-A^ilrldKeport,  Conn. — (Official) — Bids  will  be  received  until 
8  I). 111..  May  10.  by  Bernard  Keating.  Secy,  of  Paving  and 
Sewer  Comn..  for  constructing  sewers  in  Seavlew  and  Housa- 
tonic    Ave. 

fJreenwIeh,  Conn. — Bids  will  be  received  until  Mav  1  by 
Sheldon  E.  Minor,  Clk.  Sewer  Comn.,  for  the  construction  of 
a  sewage-disposal  iilant.  The  estimated  cost  is  $180,000. 
Noted    Feb.    25    and    Mar.    25. 

Batavia,  N.   1'.- — (<^)fficial) — Bids   will  be   received   until   May 

5  by  I.  J.  Carmichael.  Citv  Clk.,  for  constructing  sewers.  R. 
F.   Clark    is  City   Engr,      Noted   Apr.    15. 

+Hnfralo,  X.  \. — The  contract  for  the  construction  of  sew- 
ers in  Angle,  Heath  and  Newburgh  .St..  in  Woodside  andDutton 
and  Fillmore  Ave.  has  been  awarded  to  the  FAHNING-CAREY 
CONTRACTING   CO.      Noted    Apr.    1    and   Apr.    15. 

BulTalo,  X.  Y. — The  city  contemplates  constructing  sewers 
in   South    Side   Parkway   and    in    Northumberland   Ave. 

+Glovers'»nlle,  X.  Y. —  (Official) — Bids  were  received  Apr. 
20  by  C.  J.  Mahoney,  Citv  Clk..  for  constructing  5435  ft.  of 
20-.  18-.  15-  and  12-in.  vitrified  sewer  as  follows:  JOHN  P. 
DUGAN  &  CO..  Amsterdam.  $.'.811  (awarded  contract);  A.  M. 
Banker.    $6694;   A.   L.   Willev.   $8801;   John   Allen.    $9505;    Kallam 

6  Schaffer  Co..  $9790;  Clarence  Welch.  $6989.  H.  J.  Hanmer  is 
City   Engr.      Noted   Apr.    8. 

-^HuntinKton,  N.  Y. —  (Official) — Bids  will  be  received  until 
2  p.m..  May  14,  b.v  the  Sewer  Commissioners  by  the  con- 
struction of  a  sewer  system  and  sewage-treatment  works, 
George  W.  Fuller,  170  Broadway,  New  York,  N.  Y.,  is  Engr. 
Noted  Dec.   17.   Jan.    14   and  Apr,   15, 

+Xew  1'ork,  X.  "V". —  (Borough  of  Brooklyn) — The  contract 
for  the  construction  of  sanitary  sewers  in  Prospect  Park  has 
been  awarded  to  C.  F.  MENTZINGER'S  SON.  356  Broadway. 
Brooklyn,  at  $15,022,     Noted  Mar.   18  and  Apr.   8. 

Xew  'Vork,  X.  V. —  (Borough  of  Brooklyn)  —  (Official)  — 
Bids  were  received  Apr.  21  by  L.  H.  Pounds.  Borough  Pres., 
for  the  construction  of  sewers  (a)  in  East  32nd  St.  from  Ave. 
I  to  Ave.  J.  (b)  in  East  27th  St.  from  Ave.  N  to  Kings  High- 
way, (c)  in  55th  St.  from  15th  to  17th  Ave.,  (d)  for  the  con- 
struction of  sewer  basins  on  each  side  of  Ocean  Ave.  from 
Ave.  J.  to  Ave.  K.  and  (e)  in  the  southeast  corner  of  Albany 
Ave.  and  Eastern  Parkway  as  follows:  I'.  Tomasetti,  (a)  66%, 
(b)    84%.    (c)    76.41  <::;.    (d)    113%;    Maglionia    &   Minera.    (a)    87%, 

(b)  88%,,  (c)  90%;  T,  Lapadula,  (a)  73.99%,  (c)  77,99%;  S,  Pa- 
coni  &  Sons,  (a)  65%,  (b)  70%%,  (c)  69%,  (d)  100%,  (e)  105%; 
Joseph  Jennings,  (a)  84.597c,  (b)  97.37%,  (c)  106%;  E.  Gelardi 
Contracting  Co.,  (a)  69%,  (b)  93%.  (c)  79%,  (d)  109%.  (e) 
130%;  F.  Merrindino,  Inc..  (a)  80%.  (b)  80%.  (c)  90%,  (d) 
105%.  (e)  120%;  Murphy  Bros,,  (a)  79%,  (b)  88%.  (c)  78.77%; 
A.  A.  Dumproff.  (a)  90%.  (b)  98%.  (c)  95%;  B.  Paconi  &  Sons, 
(a)   65%.    (c)   74%.    (d)   90%.    (e)    125%;  D.  Donegan  Co..   (b)   88%., 

(c)  85%;  James  H.   Holmes  &  Sons,    (c)   91.4%.     Noted  Apr,   15. 

Xew  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  until  11  a,m..  May  12,  by  L.  H.  Pounds.  Bor- 
ough Pres.,  for  constructing  sanitary  and  storm  outlet  sewers, 
a  main  sewer  in  Ave.  V  and  a  sewage-pumping  station. 

Xew  York,  X.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  until  11  a.m..  May  5.  by  L.  H.  Pounds,  Bor- 
ough Pres..  for  the  construction  of  sewers  in  Ave,  H  from 
East  35th  St.  to  Brooklyn  Ave.;  in  East  31st  St.  from  Farra- 
gut  Rd.  to  the  line  of  the  Flatbush  Water  Works,  and  sewer' 
basins  at  each  corner  of  31st  St.  and  Foster  Ave.;  for  con-, 
structing  sewer  basins  in  Flatlands  .Vve.  and  for  the  construc- 
tion of  a  sewer  in  East  35th  St. 

Xew  York,  X.  Y. —  (Borough  of  Bronx) — (Official) — Bids, 
will  bo  received  until  10:30  a.m..  May  6,  by  Douglas  Mathew- 
son.  Borough  I'res..  Municipal  Bldg..  177th  St.  and  Third  .\ve., 
for  the  construction  of  sewers  and  appurtenances  in  Plimp- 
ton Ave.,  between  Boscobel  Ave.  and  Featherbed  Lane,  in  234th. 
St,  between  Spuvten  Duvvil  Rd.  and  Kinersbridge  .\ve..  in  Cor- 
lear  Ave,,  in  238th  St.  between  Broadway  and  I'utnam  Ave. 
and  in  Review   PI. 
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Xew  York,  X.  Y. —  (Borough  of  Queens)  —  lOfflcial) — Bids 
will  be  received  until  11  a.m..  May  5.  by  Maurice  E.  Connolly. 
Borough  Pres.,  for  the  construction  of  sewers  and  appurte- 
nances in  Canal,  Shaw,  Snediker  and  Jamaica  Ave.  and  in 
Syosset.  Unum.  and  Yarmouth  St..  Fourth  \Vard;  in  Jackson 
Ave.,  First  Ward:  in  Guion.  Beaufort  and  Napier  Ave.,  Fourth 
Ward. 

+Xew  York.  V.  Y. —  (Borough  of  Queens) — The  contract  has 
been  awarded  to  JAMES  H.  JOHNSON  for  constructing  sewers 
in  Britton  Ave.  from  Broadway  to  Ithaca  St.  and  in  Ketcham 
St.  from  Britton  Ave.  to  Pettit  PI.,  Second  Ward,  at  $4387  and 
$S1S0.      Noted  Apr.  8  and  .\pr.   22. 

New  York,  N.  Y. —  (Borough  of  Queens) — The  construction 
of  a  sewer  in  Audley  St.  from  St.  Anns  Ave.  to  Mayfair  Rd.  is 
under  consideration. 

Osweso.  X.  Y. —  (Official) — Bids  will  be  received  until  2 
p.m..  Apr.  30.  by  Charles  W.  Linsley,  Comr.  of  Pub.  Wks.,  for 
sewer  construction.     Noted  Mar.  18. 

+Ravena,  .\.  Y. — Bids  were  received  Apr.  10  by  the  Board 
of  Village  Trustees  for  constructing  five  miles  of  8-.  10-.  and 
12-in.  vitrified  pipe  sewers  and  a  sewage  treatment  plant  as 
follows:  KELL.\M-SHAFER       CO.,       Schenectady.       $16.1S-». 

(awarded  contract):  Amanna  &  Sullivan,  $28,781:  Lincoln, 
Steele,  Fleming  Co.,  $28,121:  H.  W.  Golden  &  Son,  $28,635. 
Noted  Dec.   24.  Mar.  23  and  Apr.  1. 

+RocheMer.  N'.  Y. — The  contract  for  the  construction  of  the 
Brighton  sewage-disposal  plant  has  been  awarded  to  the  R. 
T.   FORD   CO.,   at  $68,049.      Noted   Jan.   21.,   Feb.    4   and   Mar.   25. 

Syracuse,  >.  Y. — Tt  is  reported  that  work  will  soon  be 
started  on  the  construction  of  sanitary  and  storm  sewers  in 
the  Huntlev  Tract  and  in  the  Fourth  Ward.  The  estimated 
cost  is  $112,000.     W.  T.  Wooley  is  City  Engr.     Noted  Nov.   20. 

Hoboken,  N.  J. — Bids  will  soon  be  received  by  the  City 
Commissioners  for  the  construction  of  trunk  sewers  in  11th 
and  15th  St.  The  estimated  cost  is  $281,552.  Noted  Sept.  17 
and  Mar.  25. 

Maj-wood,  \'.  J. —  (Official) — An  election  will  bo  held  in 
June  to  vote  on  the  question  of  issuing  $25,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a 
sewer  system.      Noted  Apr.   15. 

Monmonth  Beach,  N.  J.^(T..ong  Branch  post  office) — Bids 
will  be  received  until  Apr.  30  by  Jesse  W.  Potter,  Borough 
Clk.,  for  furnishing  6-,  8-,  10-,  and  12-in.  No.  1  Ohio  deep  and 
wide  terra  cotta  pipe  in  carload  lots. 

Newark.  N.  J. — Bids  will  be  received  until  May  6  by  Morris 
R.  Sherrard.  Citv  Engr.,  for  the  construction  of  sewers  in 
Telford   and   Oration   St.  and   in   Fourth   Ave.      Noted   Mar.   25. 

+Natley.  N.  J. — The  Board  of  Commissioners  has  awarded 
the  contract  to  JAMES  T.  BOYLAN  for  constructing  sanitary 
sewers  in  Washington  .\ve. 

-i^Palisades  Park,  N.  J. —  (Official) — Bids  will  be  received 
until  8  p.m.,  May  11,  by  Benjamin  E.  Budds.  Mayor,  for  the 
construction  of  a  sedimentation  tank  of  the  Imhoff  type  and 
a   sewer   system. 

Dnqneiine,  Penn. — (Oflficial) — The  State  Department  of 
Health  has  approved  plans  for  constructing  extensions  to  the 
lateral  sewers. 

♦  Newport,  Penn. — The  contract  has  been  awarded  to  J.  W. 
ENSIC.X.  Camp  Hill,  for  constructing  sewers  in  Oliver,  Second 
and  Fourth  St. 

Philadelphia,  Penn. —  (Official)— The  State  Department  of 
Health  ha.s  approved  plans  for  the  construction  of  lateral 
sewers. 

PIttHbnrKh,  Penn. —  (Official) — The  State  Department  of 
Health  has  approved  plans  for  the  construction  of  intercept- 
ing   sewers. 

■Wllkew-Barre,  Penn. —  (Official) — The  State  Department  of 
Health   ha.s  approved  plans  for  lateral  sewer  extensions. 

Baltimore,  Md. —(Official) — Bids  were  received  Apr.  14  by 
the  Sewerage  Commission  for  constructing  sewers  in  Section  1 
of    the    Gwvnn's    Falls    Interceptor    as    follows:      James    Ferry 

6  Sons.  $26.S17:  M.  OHerron  &  Sons,  $27,124;  Thomas  Hamp- 
ton, $29,776;  Smith  &  Ruggles.  $29,841:  Whiting-Turner  Con- 
struction Co.,  $30,004:  Ryan  &  Reilly,  $32,585:  A.  T.  Carozza  & 
Co.,  $35,215;  John  A.  Clark,  $44,322.  Calvin  W.  Hendrick  is 
Ch.    Engr.     Noted   Apr.   8. 

Rnltlmore,  Md. — The  city  contemplates  constructing  a  sewer 
system  in  Anne  Arundel  County  and  a  sewage-disposal  plant. 
H.  K.  MrCay  is  City  Engr. 

finlax,  Vn. — The  city  contemplates  constructing  a  sewer 
system 

+I.nra>'.  Va. — The  contract  for  constructing  sewers  In  Jam- 
ison nn<l  Atniss  St.  and  Blue  Ridge  Ave.  has  been  awarde<l  to 
CAMPBELL   BROS. 

+<ireennboro,  N.  C. — The  contract  for  the  construction  of  a 
main   sewer  has  been  awarded  to  J.  E.  ALBRIGHT. 

Southern    PIneH.    N.   r An   election    will    be    held    May    4    to 

vote  on  the  tiuestion  of  Issuing  $20,000  in  bonds  for  extend- 
ing  the  sewer  system.     H.   K.   Foss   Is  City   Clk. 

W'arrenton,  N.  f -An  election  will  be  held  May  17  to  vote 

on  the  question  of  IsHUlng  $50,000  In  bonds,  the  proceeds  of 
which    will  be  used   for  the  construction  of  a  sewer  system. 

Fountain  Inn.  S.  C. —  (Official) — See  Item  under  "Water  Sup- 
ply-Irrigation." 

^firrenville,  ».  C — (OfTlclnl)  — Bids  will  soon  be  received  by 
('  ]•  ISiiUenger  City  Engr..  for  constructing  sewers  and  pnvln« 
work.       Kutlmatcd    cost.    $200,000. 

Weat    I'nim    Beach,    Fin.— Bids    wlU    be    roeelvcvl    until    May 

7  bv  A  M  Lo|M-z,  Cltv  Clk..  for  the  construction  of  a  sewor 
sysiem.  The  J.  IS.  .VfcCrary  Co.,  1408  Third  National  Bank 
lildg.,    Atlanta,   Gii.,   Is   Engr. 

*h:iln,  Ala. — The  contract  for  the  construction  of  sewers 
has  been  nwnr.le.l  to  HIFLLIVAN.  LONG  *  HAGGEHTY,  Bes- 
semer,   at    $!i70!i. 

Hnhlle,    Ala. — The   city   contemplates   const ructUij^  n   trunk 
np  On 
Wright    Smith    Is  City   Rngr. 


Northport,  .Via. — .\n  election  will  be  held  May  17  to  vote 
on  the  question  of  issuing  $16,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  sewer  system. 

Hammond,  La. — .\n  election  will  be  held  May  20  to  vote 
on  the  question  of  issuing  $40,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  sewer  system. 
Noted   Apr.   22. 

Cleveland,  Tenn. — The  city  contemplates  issuing  $75,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  con- 
struction  of  a   sewer  system. 

+Lookout  Mountain,  Tenn The  contract  for  the  construc- 
tion of  a  sewage-di.sposal  plant  at  West  Ave.  and  Lyerly  St., 
has  been  awarded   to  A.  AV.   INGLE  &  CO.     Noted  Nov.   12. 

-A-Cynthiana,  Ky. —  (Official) — Bids  will  be  received  until 
May  10  by  B.  R.  Myers,  City  Engr.,  for  the  construction  of 
storm  sewers. 

Paducah,  Ky. —  (Official) — W^e  are  advised  that  an  election 
will  be  held  in  the  fall  to  vote  on  a  bond  issue  of  $200,000. 
the  proceeds  of  which  will  be  used  for  constructing  a  trunk 
sewer  in  the  West  End.  George  C.  Wallace  is  Comr.  Noted 
.\pr.  15. 

Paducah,  Ky. —  (Official)^Bids  will  soon  be  received  by 
L.  .\.  \Vashington.  Comr.  of  Pub.  Wks.,  for  the  construction 
of   Section   1   of  the  Third   District   sewerage   system. 

.\kron,  Ohio — The  Council  has  passed  an  ordinance  author- 
izing a  bond  issue  of  $23,000,  the  proceeds  of  which  will  be 
used   to   complete   the   .Sixth   Ward    trunk   sewer. 

+.\llinnoe,  Ohio — The  contract  for  the  construction  of  a 
sewer  in  North  .Arch  St.  has  been  awarded  to  the  F.  A. 
DOWNS  CONSTRUCTION  CO.,  Canton,  at  $15,145.  Noted 
Mar.   25. 

Cincinnati,  Ohio — Bids  were  received  Apr.  14  by  the  Direc- 
tor of  Public  Service  for  improving  the  sewer  system  in 
Ludlow  Run  from  Spring  Grove  Ave.  to  Ellis  St.,  (a)  brick 
and  miscellaneous  quantities,  (b)  concrete  and  miscellaneous 
quantities,  as  follows:  Connelly  Construction  Co.,  (a)  $35,703; 
M.  J.  McCarthy,  (a)  $36. 102;  Kirchner  Construction  Co.,  (a) 
$36,322,  (b)  $38,147:  Shafor  &  Dill,  Dayton,  (a)  $46,584,  (b) 
$36,911;  D.  P.  Foley,  (a)  $43,144,  (b)  $38,399;  Thomas  P.  Strack. 
(a)  $40,830;  Welling  &  Franz,  (a)  $41,038;  Harold  A.  Logan, 
(a)  $42,168;  Scully  Bros.,  (a)  $43,390.  (b)  $51,146;  John  B. 
McLane  &  Co..  Newport,  Kv.,  (a)  $43,619:  James  Duff  Con- 
struction Co..  Cleveland,  (a)  $47,318.  (b)  $44,144:  Henkel  & 
Sullivan,  (a)  $44,660;  John  H.  Cahill,  Louisville,  Ky.,  (a)  $48.- 
160.  (b)  $47,704:  Cannell-.\mes  Construction  Co..  Columbus,  (a) 
$49,744.  (b)  $49,744;  John  Ruebel  Construction  Co..  (a)  $51.- 
429:  Thomas  Maloncy,  (a)  $51,560;  Ohio  Valley  Contracting 
Co..    (a)    informal. 

Cincinnati.  Ohio — Bids  will  be  received  until  May  3  by  the 
Director  of  Public  Service  for  constructing  sewers  in  Kling 
and  Mignon  Ave.  Parke  S.  Johnson  is  Secy.  Bd.  of  Pub.  Ser. 

Cincinnati.  Ohio — Bids  will  be  received  until  noon.  May  3, 
by  Philip  Fosdick,  Dir.  Pub.  Ser.,  City  Hall,  for  the  con- 
struction of  sewers  in  Pine  Tree,  Julia  -Ann  St.  and  King  Ave. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  May  6. 
by  the  Commissioner  of  Purchases  and  Supplies.  Room  511. 
Citv  Hall,  for  the  construction  of  sewers  in  East  65th  St. 
between  Hough  and  Euclid  Ave.,  in  St.  Clair  Ave.  between 
London  Rd.  and  City  Limits,  in  Spring  Rd.  between  Jennings 
and  Broadview  Rd..  in  Valley  Rd.  between  Jennings  and 
F?roadview  Rd.  and  in  Jennings  Rd.  between  Spring  Rd.  and 
Big  Creek.      Robert  Hoffman  is  City  Engr. 

I.owellvllle,  Ohio — All  bids  received  by  C.  W.  Baker,  City 
Clk..  for  the  construction  of  the  south  side  sanitary  sewer 
have  been  rejected.     The  work  will  be  readvertised. 

+MBrlon,  Ohio — Contracts  for  sewer  work  have  been 
awarded  as  follows:  P.  DRAKE  &  SON.  at  $11,555,  for  con- 
structing the  North  Main  St.,  sewer:  THOjr.\S  HURLEY,  at 
$13,395,  for  constructing  the  Park  and  Patten  St.  sewer: 
NOHB.-VRGER  &  HOYLES.  at  $15,021.  for  constructing  the 
ITncapher  .\ve.  sewer;  HOFFSTETTER  &  DAWSON,  at  $6120, 
for  constructing  the  Piirk  St.  sewer.     Noted  Apr.   IS. 

Marlon,  Ohio — The  city  contemplates  constructing  sani- 
tary and  storm  relief  trunk  sewers  in  Elm  St.  from  the 
Church  St.  sewer  to  the  Columbia  St.  sewer;  also  a  sewer  in 
Pleasant   St.      Estimated   cost,   $8500. 

+Sprinefleld,  Ohio — The  contract  for  constructing  sewers 
in  Scioto  and  Kenton  St.  his  been  awarded  to  BOYD  &  COOK, 
Dayton,  at  $7872.  CH.\RLP:S  F.  SMITH  &  CO.,  Dayton,  has 
been  awarded  the  contract  for  the  construction  of  a  sewer  in 
South   Main   St.   at   $9342.      Noted   Feb.    25   and   Apr.   1. 

Toledo,  Ohio — Bids  will  be  received  until  noon.  May  7,  by 
Charles  J.  Sanzenbacher,  Clk.  Bd.  of  Comrs.,  for  constructing 
the  main  sanitary  sewer  No.  11  in  Sub-district  No.  2.  Herbert 
McKechnie  is  City  Engr. 

YoungHtown,  Ohio — Bids  will  be  received  until  June  9  by 
Jonah  Uiehards.  Clk..  for  constructing  storm  and  sanitary 
sewers.      F.    ^I.    Lillie    is    City    Engr. 

♦CrawfordNvlile,  Ind. —  (Official) — The  contract  for  the  con- 
struction of  vitrified  i)ipe  sewers  has  been  Awarded  to 
NOL.XN  X-  JOII.N'STON,  at  $6499.  Other  bidders  were:  Clem- 
ents &  Clements,  $6651  and  D.  V.  Stout,  $6736.     Noted  Apr.  S. 

+Fllnt.    Mleh The    contract    has    been    awarded    to    B.\R- 

RETT  X-  VITT.\KO.  Wooster.  Ohio,  for  the  construction  of  a 
part  of  the  projiosed  sewer  work.     Noted  Mar.  25. 

tirand  ItapldM.  Mleh. —  (Official) — We  are  advised  that  the 
proposed  sewer  system  will  not  be  constructed  this  year  as 
was   noted   in   the  issue  of  Apr.   22. 

Mouth  llauice,  Mleh. — The  city  contemplates  the  construc- 
tion of  II   sewer  system. 

Aurora,  III. —  Hlds  will  be  received  by  the  Board  of  Local 
Improvements  until  2  p.m..  Apr.  30,  for  constructing  sanitary 
and  storm  sewers  In  various  streets. 

ChlenKO.  III. —  Bids  will  be  received  iintil  11  a.m..  May  1. 
by  L.  E.  MrGuiiii,  Comr.  of  Pub.  Wks.,  for  the  construction  of 
seWers   In    Yiites   .\ve. 

AChleatco,  III. —  ((~>niclnl) — nids  will  bo  received  until  noon. 
May  7,  by  Thomas  Roild.  Ch.  Engr.  of  the  Union  Station  Co.. 
fur  constructing  relnforced-concrete  trunk  sewers  In  Cannl. 
Monroe  and  Clinton  .St.  and  concrete  retalnliiK  and  curb  walls 
In  ("iiniil  and  Monine  St 
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I'nnn.  III. —  IUiIh  will  lit'  rocolvoil  until  3  ii.m.,  Apr,  30, 
by  llio  Moiiiil  of  lx)i-iil  liiipi'ovonii'iitit  for  thi'  roiiiitructlon  of 
u  ii<>u'aK<-  trcittiiii-iit  plitiil.  A.  ('.  Stuiini-ld  In  ('lt.v  KliKi'-  .S'liti'd 
Apr.   ,V 

Kiirklnnil,  III.  -Tlii'  cltv  contcniplntcfi  ronMtructlnK  Mowi>rii 
III  :iLM.  :t:iil  mikI  :U(li  St.  from  l.stli  to  llith  mul  Soili  Av<-.  from 
24tli    li>    lil.linioii.l    .-^t 

tirrrn  liny.  >\  U.  III.Ih  will  l>«  rocolvrxl  until  Miiy  i  l>y  J. 
ShiviiKliii<'!"'\ .  fliii.  of  Coin,  on  .S«>w«rM,  for  roiiNtriirtlnK  I2-, 
H-,  30-,   :it;-,    iiiKl   42-111.   HPWiMH  In   Irwin   .St.      Nolfd    |ir,v   .'tl. 

tInnrMvlllr.  Win.  Tho  rontriit't  liiiH  ln-i-ii  itwiirdtil  lo  >>  W. 
IIOI.I.ANH.  Mllwimk.P,  for  tin-  conMt riicllon  of  Minv.-rn 
In  .s<-w<iaK<-  l>tKtlll■t^<  r>.  Ill,  11.  H  mill  l.'>.  Noti'il  Jan.  14  and 
Apr.    1.      HIil.M    wiMi-   opiMifd    Apr.    Hi. 

+Krnoiihn.  Win.  Tho  Hoard  of  Piilillr  \Vorl<H  hull  iiwiirdml 
thr  .ontiMit  to  'rHOK.N'I'oN  IIUOS..  SI.  I'aill.  Minn.,  lit  1111,- 
6".'>.    for   funstriii'tliiK    a    ii<w    trunk    Ht-wi-r   MyHtoin. 

^lilwniikrr.  Win.  Th.-  .><lati'  .Smalo  Iiuh  paHHod  a  bill 
aiilhorUliiK  thi'  city  lo  Issur  $:'.0(iii.O(ii>  In  IioiiiIm,  the  jirocri'dH 
of  whicli  will  111'  u.Mod  for  thi>  I'oiiNtriirt Ion  of  a  Hrwaui'-dlH- 
posal  iilaiit.  Tho  oiitiro  plant  In  oHllinalod  lo  oomI  $1(1. oimi, 0(10 
and  will  lio  roinploti'd  In  alioiit  hIx  voiim  Noti'd  Mar.  II  and 
.\pr.    Ui.      i-h.ilKloy    llatton    I.m  Ch.    Kim'r. 

*Mll»niiki>r.  \\  U.  -  ((llllrlaD— Hlds  will  ho  rocolvod  until 
Mav  14  liv  tho  rulillo  Soworajto  ('onimlHHion  for  oonstructlnn 
Inlorooptini;  .sowors  on  tho  ia.M|  and  wo.tl  .sidos  of  tho  Mll- 
waukoo  Itlvor.  I'lidor  tho  orlulnal  oall  for  hlds  tho  coiitniot 
was  awardod  to  .loncs  \-  Krhrok.  I'ltt.slMiri^h,  I'onn.,  luit  h.is 
boon  rosolndod.  Tho  o.stlniiitod  oust  l.s  ap|iroxlmafoly  $500,000. 
T    iMialkoy    llatton   Is   Ch.    Knttr.      Nolod   Mar.    11    and   Apr.    15. 

+M»iiroc.  Wtn. — Tho  oontraot  for  tho  oon.struotlon  of  seW- 
or.«  has  boon  awardod  to  T.    W.  yUl.NN.   Madison. 

OHhkoMh.  Win. —  ISId.s  will  be  rocolved  until  2  p.m.,  Apr.  30. 
bv  tho  lioard  of  Public  Works  for  the  construction  of  a 
sowor   In    l.ako   Orlvo. 

rinttovlllc,  \VU. — The  city  contemplates  constructlnR  5000 
ft.    of  .•sanitaiy    sowers. 

\Ve«t  \IIIm,  Win.— Plans  nro  hoinp  proparcd  by  the  City 
Knuinoor  for  Iho  oonstruotlon  of  storm  sowers  In  Laphuin  and 
KIni   .^t..   and    In    Sumiuit.    Wordon.    tyrant    and    4nth    .\vo. 

Hecornh,  lown — The  city  will  award  the  contract  for  the 
oonstruotlon   of   a    sowor   sysfoin   about   .luiio    15. 

+l>ONtvlll«>.  lown— (CUtii'laU  —  P.ids  were  received  Apr.  1  by 
tho  t^itv  Cloi  k  for  tho  oonstruotlon  of  a  sewer  svstcm  as  fol- 
low: j'l.  T.'^CHIUCI  it  .'^OXS.  Cedar  Kpplds,  $2fi.!>S5  (awarded 
contract):  V.  C.  Younjr,  Iowa  Cltv.  $2,''. 130;  C.  H.  McNaniara  & 
Co..  PulUKiue.  $2!<..'?3.S:  W.  C.  Fr.-iser.  St.  I'aul,  Minn.,  $31,742; 
Thill,  JIanninp.  Whalen  Co.,  La  Crosse,  Wis.,  $35,569:  M.  A. 
Camerv,  Marian,  $30,473;  Sweenev  Bros.,  ReedsburK,  Wis.,  $30,- 
inO;  Townsend  R.  .'^niith.  Evanston.  Til..  $27.0!)');  Thomas  Covey 
&  Sons,  Clinton,  $27,S91 ;  H.  J.  Cathroe,  Omaha,  Neb.,  $27,498; 
Pearborn  Construction  Co.,  Cedar  Uapids,  $28,912.  T.  K.  Green, 
Aetn.i  EnKineeriiiK  Bureau,  Chicago,  III..  Is  Engr.  Noted  Oct. 
S.  Nov.  12.  Jan.  21  and  Mar.  25. 

+Rorkn'rlI  City,  lown — Tho  contract  for  the  construction 
of  storm  sowers  has  been  awardod  to  BEAUMONT  ST(1NE- 
BRAKER.    at    $11,915. 

+State  Center.  Innn — The  contract  has  been  awarded  to 
C(^LE  BROS..  Ames,  at  $19,843.  for  the  construction  of  a 
sanitary  sower  systom.      Noted   Apr.    1. 

Eveleth.  Minn. — It  is  reported  th,-\t  the  city  contemplates 
constructing  a  soptic  tank  estimated  to  cost  $20,000. 

New  I'lm.  Minn. — Bids  will  be  received  until  May  5  by  Wil- 
liam Backer,  City  Clk.,  for  constructiiiK  sewers  in  Broadway. 
German.  Minnesota.  Washington,  Sixth  and  Fourth  St.  K.  n. 
Jlinium    is   City    Engr. 

+St.  Cloud,  Minn. — The  contract  for  the  construction  of  sew- 
ers in  District  No.  fi  requiring  10,063  ft.  of  S-  to  15-in.  pipe 
sowers.  2S  manholes  .and  four  flush  tanks  has  been  awarded  to 
H.  J.  CATHROE  Omaha,   Neb.     Noted   Apr.   1. 

Valley  Fnlli»,  Kan. —  (Official) — Bids  will  be  received  until 
2  p.m..  May  11.  by  T.  W.  Gardiner.  City  Clk..  for  the  con- 
struction of  a  sewer  svstem  and  a  sewage-disposal  plant. 
The   estimated    cost   is   $43,000.      Noted    Apr.    22. 

Howard.  S.  D. — (Official)— Bids  will  be  received  until  S 
p.m..  May  12,  by  the  City  Council  for  the  purchase  of  $24,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  sewers.     Noted   Fob.   4. 

+Rouni1np,  Mont. — The  contract  for  the  construction  of  a 
sewer  svstem  has  been  awarded  to  the  SECt'RITY  BRIDGE 
CO.,  at   $2.-),215.      Noted    Sept.    1,   Oct.   29,   Jan.    7  and    Mar.    25. 

Slloani  SpringH,  .Vrk. — Bids  will  be  received  until  2:30  p.m.. 
May  12.  by  R.  J.  .\lfrey.  Sec.v.  Bd.  of  Imp.,  Sewer  District  No.  1. 
for  the  construction  of  a  sanitary  sewer  svstom.  Winters  & 
Dove.   Ft.   Smith,   Ark.,   is  Engr.     Noted   Mar.    25. 

HillNbnro,  Tex. — At  a  recent  election  the  citizens  defeated 
the  question  to  issue  $5000  in  bonds,  the  proceeds  of  which 
was  to  have  been   used  for  constructing  sewers. 

Temple,  Tex. — The  city  plans  to  extend  the  sanitary  sewer 
system.  The  estimated  cost  is  $10,000.  R.  D.  Morgan"  is  Citv 
Engr. 

^Texarkana,  Tex. — The  contract  has  been  awarded  to  W. 
T.  JORDAN  for  extending  the  sewers  in  District  No.  3  and  for 
the  construction  of  a  septic  tank.  The  estimated  cost  is 
$14,000.      Noted    Dec.    31    and    Apr.    22. 

Salt  Lake  City,  Itah— Bids  will  be  received  until  10  a.m.. 
May  11.  by  the  Board  of  Commissioners  for  constructing  sew- 
ers in  Elders  Court  from  Third  to  Fourth  West  .St..  Exten- 
sion No.  346,  and  in  Block  31,  Plat  E  from  Wall  St.  E.,  to  Glrard 
and  Clinton  Ave.  Extension  No.  348.  S.  Q.  Cannon  is  Citv 
Engr. 

MrKa.  Arix. — An  election  will  be  held  May  18  to  vote  on  the 
question  of  issuing  bonds  for  the  installation  of  a  sewer 
system. 

Seattle,  WaHh. — Plans  have  been  prepared  bv  A.  H.  Dim- 
ock.  City  Engr..  for  the  construction  of  a  sewer  in  Ballard 
Ave.  and  in  Market  St.     The  estimated  cost  is  $25,000. 


Niinkane,  Waah. — The  loweiit  bIdH  Hubmlttnd  for  the  chnnKi-N 
In  Ihroo  KioiipH  of  MoworM  In  oonneilloii  with  Iho  Norlh<-rn 
PaolMo  Krado  nopanillon  work  worn  uh  followN:  W,  J.  Hoy  & 
Co,  )2r>,riO(i,  llolkklla.  .Mlllor  ft  l.uoto.  )lli4fl  and  tlMHfi.  Notod 
Apr.    1. 

i^Tnriinin,  \VB>ih.-  Tho  oontraot  Iwim  boen  awarded  to  the 
PACIKIC  .'<i:Wi:il  *  WATi:i{MAI,\  C'i.N.sTUI'CTIO.S'  CO..  al 
11(1.711.    f..i    Iho   roiiHlrilolloii   of  a    mowoi    In    IO/imI    I>  St. 

Noniilil).,  Ore.  Tho  olty  oiiiil(.inpla(eH  I'onHtructliiK  HOWem  In 
Thi  111    Avo     anil    olhor   xtroolH. 

rniuiiiun.  Cnllf.  Tho  lowont  bid  Hiibmlttod  for  the  oon- 
Htriirlliin  of  a  Mowor  NyHtoiii  whm  that  of  liurdwoll  &  Dlller- 
niaii.   at    IM.L'oo. 

Snn  Frnnelnea,  Calir. —  .M.  M.  O'ShiiuKhnoHiiy,  City  Rnnrr., 
hiiH  rooiiinnioiidod  an  appropriation  for  Mower  work  uh  fol- 
Iowh:  IhIiiIh  Crook  Howi-r,  $50,00(1;  Fifth  St.  m-wer,  1X7,000: 
Stanley  SI.  Howoi  and  oiitlol.  »:i5,(iO0.  CoIIoko  lllll  tiinno],  $100.- 
000;  .South  Bay  View  «owoi.  150.000;  KaKuna  Piior^'a  Hewer, 
$125,000;  Sovonlh  Avo.  oxtonnlon  howoi.  $10,000  and  ii  new 
Bowoi    anil    oulbl    in    I''lllnioro    St..    $175,000. 

.Htoeklon,  Ciilir.  Tho  oily  oonloinplatoH  coiiHl riiftlng  How- 
orH  In  .Sonoma,  .Mondoolno,  Monterey,  North  Hunter,  North 
San  .)oa(|iiln  and  .N'oith  ,Siillor  St.  at  an  eHllmated  coHt  of 
$(!fiol;  iiIho  In  Iho  diHtrlot  bouiidod  by  Lincoln,  RdUon,  Taylor 
&    South    St.      II.    T.    Coinpton    1m    (Mty    Engr. 

<;Ai<IIA(iK 

+#\\iliiilnK;ton,  Ilel.  Tho  contract  haH  been  awarded  to 
tho  A.MKKICA.N  U El )!'( 'Tlo.N'  CO..  Newark,  N.  J.,  by  the  city 
for   tho  dlspus:il    of  garbage.      Noted    Mar.   4. 

\ewp«rt,  Ky. — Tho  conHtrucllon  of  a  garbage  crematory 
Is    under   oonslderatlon.      The    estimated    cost    Is    $20,000. 

Ileiolt.  \\  In. — The  construction  of  a  garbage-disposal  plant 
Is    under    coiislderatlon. 

Lincoln,  \el(. —  (O(Ilclal) — An  election  will  be  held  May  4 
to  vote  on  the  (luestlon  of  Issuing  $50,000  In  bonds,  the  jiro- 
ceeds  of  which  will  bo  usorl  for  the  disposal  of  garbage.  T.  H. 
Borg   Is   City   Clk.      Noted   Apr.    15. 

+Snn  .Antonio,  Te\. — The  contract  has  been  awarded  to  the 
DE  CAUIE  CO..  at  $n,»S5.  by  the  City  Council  for  construct- 
ing an    liuinerator.      .Voted   Oct.    H  and    Dec.    31. 

STREETS    AND    ROADS 

BoHton,  MaMN. — Bids  were  received  Apr.  22  for  paving  Sum- 
mer .St.  from  Washington  to  .South  St.  with  wood  blocks  as 
follows:  James  II.  Kannon.  2S  Hincklev  St..  Somerville,  $22,- 
785;  Hugh  Nawn  Contracting  Co.,  82  Savin  St.,  Roxburv,  $21,- 
408;  Rowe  Contracting  Co.,  1607  Commonwealth  Ave..  Brigh- 
ton. $21,253;  James  Doherty,  133  Calumet  St.,  Roxburv,  $20,- 
350;  Coleman  Bros..  1  Marginal  St.,  Chelsea,  $19,245;  Clark  & 
Gore,  191  Eighth  St.,  South  Boston,  $19,183;  Northern  Con- 
struction Co.,  99  West  Cedar  St.,  Boston,  $18,666.  Noted 
Apr.    15. 

+llo.st»n,  MaMM. — Tho  contract  for  the  construction  of  11.000 
lin.ft.  of  state  road  in  Amheist  and  Hadlev  has  been  awarded 
by  the  Highway  Commission  to  the  LANE  CONSTRUCTION 
CO.,  Jleriden,  Conn.,  at  $12,465.  Other  bids  were:  F.  E.  Ellis, 
Melrose,  $12,607;  R.  F.  Hudson.  Melrose,  $13,3390;  B.  E,  Savage, 
Worcester,    $13,668. 

BoNton,  MaMM. — Bids  will  bo  received  until  Mav  4  bv  the 
Highway  Commission  for  the  construction  of"  road's  as 
follows:  10.400  lin.ft.  in  Mothuen  and  Lawrence:  6500  lin.ft.  in 
Deerfleld;  10,900  lin.ft.  in  Whitman,  Abington  and  Brockton; 
15,000  lin.ft.  in  Swampscott  and  Salem;  10,100  lin.ft.  in  Shrews- 
bury. 

+BoNton,  MasN. — The  contract  for  the  construction  of  4400 
lin.ft.  of  state  road  in  Northhridge  has  been  aw^arded  bv  the 
Highway  Commission  to  the  J.  J.  MCCARTHY  CORPORATION 
Boston,  at  $11,692:  Other  bids  were:  Alco  Construction  Co., 
Boston,  $12,167:  A.  Williams,  Boston,  $12,254;  Middlesex  Con- 
tracting Co.,  North  .VdaiiLS,  $12,834;  O.  W.  Ruckle,  Providence. 
R.  I.,  $12,892:  E.  R.  Newell.  Uxbridge,  $12,939;  C.  A.  Kelly 
Somerville,  $13,443:  D.  J.  Sheehan,  Lynn,  $13,845;  Concrete  Con- 
struction Co.,  Boston.  $14,447;  Susi  &  Williams.  Boston,  $14,- 
744;  Sewell,  Small  &  Ingalls,  Bar  Harbor,  Maine.  $15,175. 
Noted   Apr.   15. 

+BoHton,  Mass. — Bids  were  received  Api-.  20  for  9600  lin  ft 
of  state  road  in  South  Hadley  as  follows:  (a)  mixed  method 
(b)  penetration  method;  LANE  CONSTRUCTION  CO.,  Meriden' 
(a)  $26,830.  (b)  $23,380  (awarded  contract):  D.  O'Connell' 
Holyoko,  (a)  $31,529,  (b)  $29,325;  W.  T.  DavLs.  Brookline.  (a) 
$33,710,  (b)  $28,490;  Middlesex  Contracting  Co.,  North  Adams 
<a)   $36,040,    (b)    $26,760.     Noted   Apr.   15. 

+Bositon,  Masn. — The  contract  for  the  construction  of  15  700 
lin.ft.  of  state  road  in  Greenfield  has  been  awarded  by  the 
State  Highway  Commission  to  R.  F.  HUDSON,  Melrose  at 
$7580.  Other  bids  were:  F.  E.  Ellis,  Melrose,  $7902-  Lane 
Construction  Co.,  Meriden,  Conn.,  $8095;  C.  E  Home  Mill- 
bury,  $8101;  E.  R.  Newell,  Uxbridge,   $10,195.     Noted  Apr.   15. 

OlouccHter.  MnNs. — Bonds  for  $30,000  have  been  sold,  the 
proceeds  of  which   will   be  used   for   highway   improvements. 

+Plttsfleld,  Mass. — The  Board  of  Public  Works  has  awardod 
contracts  for  paving  West  St.  and  West  Hoosatonic  St.  with 
brick  to  WEED  &  ^VALSH,  at  $13,033.  and  Woodleigh  Ave.  to 
O.    T.    BENEDICT,    at    $5525. 

Providence,  R.  I. — Bids  will  be  received  until  noon.  May  3 
by  the  State  Board  of  Public  Roads  for  about  450,000  gal 
road  oil.     John  P.  Richmond  is  Chn.  of  Bd. 

Hartford,  Conn. — Bids  for  state  road  work  were  received 
by  the  State  Highway  Commissioner  Apr.  19,  as  follows- 
Wethersfield  Township,  about  101  lin.ft.  6-in.  bituminous 
macadam  on  the  Hartford  Turnpike.  This  is  a  cut-off  road 
and  involves  8100  cu.yd.  of  borrowed  fill  and  1800  sq.yd.  of 
6-in.  bituminous  macadam  surfacing:  Pierson  Engineering 
&  Construction  Co.,  Hartford,  $9065;  Frank  Arrigoni  &  Bro 
Middletown,  $9600;  A.  C.  Sternberg.  Jr..  Construction  Co 
W'est  Hartford,  $8397;  Thomas  Kearnev,  Meriden,  $8415- 
Leonardo  Suzio,  Meriden,  $7914;  John  DeMichiol  &  Bro.,  Tor- 
rlngton,  $8246;  Louis  Longhi  &-  Bro.,  Torrington,  $8970.  Old 
Lyme  Township,  about  8690  lin.ft.  native  stone  macadam: 
B.  D.  Pierce,  Jr.,  Co.,  Bridgeport,  $16,280;  A.  D.  Bridge's  Sons 
Inc.,  Hazardville,  $15,704;   Frank  Arrigoni  &  Bro..  Middletown 
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$20,151:  Connecticut  Oood  Roads  &B^Construction  Co  .^^New 
Britain,  $17,116;  John  DeMichiel  &  »ro  •  ^"{[""^rborio,  Con- 
ArcWe  B*  CadwelU  New  BrUa.n.  |,V^fh^ie  B^Ss.  Middletown 
gress    Ave..    New    H^ven     $lD.6b,      Donanue  .     ^,^^^  ^ 

$22,337;  Louis  LonRhi  &  ^ro  lorrin.,ion.  *  To^-nship,  about 
Trumbull  Co..  Litchfield  *i!'^.fi.  """J^rn  Arborio,  Congress 
2975    lin.ft.    native    stone    'nf^adam      Jonn    .  ^^         ^  ^22d 

Ave.,  New  Haven,  $66.9  .f'?'^,,^^."  bed  or  (b)  washed  sand, 
lin.ft.   concrete   road  'RMth    (a)    unwasnea   "^^j  '  ^  includes 

on  the  Hart  ord  and  Sa>'J'^°°r,  J^'^I^PJ  ,|e-  Frank  Arrigoni  & 
a    16-ft.    s,.a.    reinforced-concrete    bridge,    i- ran    ^^^.^^^   ^ 

Bro.,  MiddU  own.  a)  «l---"l'<y-itain  (a)  $10,726.  (b)  $10- 
Roads  &   Co  istruction  Co     New  Britain     (a,    »     •j^q^h.    ^    c. 

SO")-  I.,eonardo  Suzio,  Meriden,  (a)  f'^^'-V'Ji^-^lM  S9717-  B.  D. 
Sternbl?gf  Jr.,  Co  >X"' n^rV^>'^$W -'33  (b)  ^$10,416; "calvin 
Pierce  Jr..  Co..  Bridgeport  *a)  $10.-«.  *"'*.•  ,j^.  jl.>j55; 
C  Robinson.  422  Front  St...New  Haven  (a)  |ll,945^(b)|  _.^^^ 
Louis  Longhi  &  Bro  Torrington  (a)  $10  138  (D)  »i  .  -^^^^^ 
De  Michiel  &  Bro  Tor"ngton,  (a)  \\\f^-  ^°^^  $\4,690.  Noted 
detta  &  Tomassetti,  Hartford,  (a)  ji^.oau,  v"< 
Apr.   15 


♦•A.banr.  ^A,l--'^^^}^i\-^^i%  "Tnd  ""c^o^^ira^ts'^^a'w-l^deS 
Edwin   Duffey.   State   Highwa>cornr.     an  ^j^^^.^. 

for  repairing  P"biic  high'R  a>  s  b>   btate  Am  J  County:   C. 

Repair  Contract  ^o„  'i'.5-H?°^°.a^.°Engineering  Co..  Albany, 
S.  Mathusa,  Alban>.   $8843.   Hir,nwa>    c.    -^,  Schaupp.   Guil- 

$8193;  J.  J.  Malloy,   Schenectad>     ♦*,^*^' ^^'°^'    $s338;    Brown    & 
derland.   $8286;   R«"°"^   "o^'^^lohn  p    Dugan  &  Co.,  Amster- 
Lowe  Co.,  Schenectady.   »S835.  Jonn  Jr.   wu& 
dam.   $8609.      Award   ^''t^^^li"- Ro„d    No     265     533S-A,    Broome 

Repair  Contract  ^o^  «»j' p^°5'' penn  $10,939;  McGreevey, 
County:  F.  P.  Meckes^  L9ng  Pond,  ^(Z'V27-  Rhodes  &  Adams, 
McGuigan  &  Baum.  Elmira  N.  | ..  $10.Y,,'_^^"°°0  919;  George 
Smithville,   $10,723.   Harold   X   Shields    AlDan.^.»   ji^j^g.    j     b. 

Holler.    Albany.    $99^-  n^>Jew   York    $10  153;   Ruddy-Saunders 
Contracting   Corporation    Ne^\orkS^u,^^^,j^ 

Construction   Co..   Tro>.   $1"-'^^-- V^^^  5216,  Chenango  County: 
Repair  Contract  No    694.   Koaa.Nac-i.  Fulton, 

Rhodes   &   Adams,   Smithville.  >26  ,  ,l)etiaiDer^ 

$2517;    Nash    &    Griffin.  ,^°r^\f*':V,^-,^^llbanv     $2676;    Richard 
kerburne     $2675.    Harold   J_Shie^dsAlban^^  *     ^^,g^. 

Hopkins.     Troy.    $263'..     George     ttouei.  Award    withheld. 

-'i^;^V^1:c^;^?rr-7^Vr^.J59.^.intonJ^uiUy: 

&   Van   Wirt   Co..   Hudson    Falls    $34^^643       Aw.^^^   County: 

Repair   Contract  No.   691.   Koad  ^o  ^i',  $2184:   Lvdtn 

Schunnemunk   construction   Co     H,|hland   anus,   ».^^^^^j^,^ 

S?,"R%RAllSN"§e"w'Y"ori^.'n9^'itai^ardedc^^^^^^^ 

Houfr    Albanv^   $2101;   Harold  J.   Shields,   Albany,  $22.5,   C.   S. 

^^^^R^^ptirTo^n-tracnjo     70^,     Road    No.    |^/„^Essex    Coun^ty: 

comb,    $21,450;    J'^^V^.f^  fvi?t  Co     Hudson  Falls,   $21,934;  W.  L. 
irwtr'Gre'n"s°Vanl"$20!9ri;''i:an"gan    Construction    Corpora- 

^'°"ReVa'r&n^^Vcf  NO.   611.   Road  NO    430    Onon^^^^^^^^^ 

Chas.    E.    Hanny     C'i'"'""fj„:\?*^-XTtica    $6181;  Monroe  Roads 

^:''?iS^l    *#"#-'f  <5l 'Sl'^V-C^o  ^Hi^To'n^-FLuf. 
Co.    Inc..  Buffalo.   $5,923;  Flood  &  Y,".^^. '^VtHFINDER   CON- 
$5898;   Harold  J    Shields.   A  ban,     $5950.   l^A'"^      contract). 
STRfCTTOX    CO..    INC      Fu"on^   $5471    .a  County: 

Repair  Contract  Na   898,   f°i'<>jr'Jton,  $8774;  CHARLES  E. 
Pathfinder  Construction  Co.,  Inct'UUon»o.  ^     WeiA- 

§tiya^,"$9T3i^;V^oma^"^'.^?M"urfa^-!\e^Ro>^.'  $?2^f8f  Monroe  Roads 

Co.,   Pittsford.   $94,0.  ^       ^3j    Onondaga   County: 

Repair   Con^tract   No     699     Road   No     '''SJ^,^        Fulton,      $9565 

PATHFINDER      CONSTRU(   1  U>iN  p„  ' fiu.^ford.  $10,855;  Phelan 
kwarded  contract ).  Monroe  Roac^s  Co     Pit  so^^^^^ 
&  Sullivan.  I'tica.  $11,094.  Ihomas  timK  pjood    &    Van    Wirt 

652;  Thomas  F.  Murray  LeRo>  $11,051  1^  Albany,  $10,662. 
Co.,  Hud..,on  Falls,  $10  721  Haroia  J^o  539  'o^^.p^o  County: 
Repair  Contract  No.  .00.  Road  in «■  "j.^  •  j,u„ter.  Sterling. 
.1.  H.  \\'»'»lnnan.  Syracuse  $11.5J0^  $n,420;  PATHFINDER 
$11,559;  De  -.nrber  &"'"'p.fVl''J,°"$97V4  (awarded  contract); 
CONSTRr<'TI<>N   CO.,   INC..   Fu  ton     tJ.a^i    ^    ^         Kngineering 

E?:ir'^rE^iS53H'cSssss«^o-,.eV^c?: 

falo.  $0854.  .     M.      POT      Roid     Nos      317.     318.     319,     675, 

Repair    Contract    No.     697      Road  /^«j^.^^^;„     $12,025;   C.   S. 

Otsego  County:  John   »^.""^^"*  "Holler,   Albany.  $9971;  Rich- 

Brooklyn.   $21,496:   Fl.w.d   *   ^  •>"  ^■.n.l'lSHnrryW.   Roberts  & 

K:;   ?,".oVg..  Tp.or.'  Al'lmny     »V.r.»2.    ^''-^^--iV^'cVlt' Cor^o^.f: 
^"r*•N::w    W^'"'-H^!      ""hn"!-^^  A"m»t..r.lun. 

$7492.     Award   wllhh.ld 


*  VT„  -09  Road  No  320,  Seneca  County: 
Repair  Contract  No.  .02,  Koaa  --no  o  ,  ^24,804;  Wood 
J.  W.  Brennan  .ConstrucUon  Co.^^nc.,  Gen  ^^^.^  ». 
&  Tompkins.  Hilton  S2i,8-».-i"o'  j24  244;  Schroder  Huks 
$23.97Sr  J.  H.  ^e>fl"'=VJ\.V>4  3sT'  Monroe  Roads  Co.,  Pitts- 
Contracting  Co.  Rochesu.  ^,-4  3^1^,  Mon  _^^  (awarded 
ford.  $23,677;  THOMAb  F  ML  kk._^i^  -^j^^^  ^  ^,  ^.^^t 
&r'-risoi^'&lus%f  .f":  ^bUu  *City    Engineering    S.    Con- 

-^&i?%^a^S«VSs"?12«ll5;^^^"gX?^^ 
Eggleston  &  Garthwaite  ^o>^^\?'|i2.445  (aWarded  contract); 
DERS  CONSTRUCTION  CO.,  ■lio>.^*i^-*'*  ^  Bonnell,  Liberty, 
John  A.  Jova  Inc  N„"^'^Y,'l"  „van  Kingsto  $13,054;  Southern 
L'u¥c?iiss''co"nst'lllctio\  ?o°."°Bercon'?  $f2,997;  Harold  J.  Shields. 
-^'•^Ae^'kif-'lSract  No.  ^04  Road  No.  6^^3  Suffolk  County; 
H.    J.    Mullen    Contracting    Co      Inc      Jamaica,^  *^^.  ^^^  . 

Guinan   Contracting   Co.   B,o<Dkl>n^*i^.^H|.  ^^.^^^jon    co., 

tion    Co..    Jan^aica.    $1.,904      Jonn    ^.    naj  Vernon. 

i;T-!^^^-^HeVi'nr^roi:'^l^d?n%^SJsr$l|.8%  &  Garth- 

l'aiil*-«efs     $17,943.   .Aw-^  ^^^^o'^'^^/se.    Warren    County: 
Repair    Contract  ^0;,^'1J^-f"i?^  $2i,803;  Brown  &  Lowe  Co., 
William  L.  Sherrill,  Hudson  !<  aus.»ii,ou    -.^j^-  $24,049;    San- 

Schenectady.    $23,693:    James  jf^ J^J^^^^^-$20.334:   Flood   &  Van 
tononi   Contracting  go,   Inc .   NewcomD^  ,     ,        j^^^^^^^^.^^ 
Wirt    Co      Hudson    Falls,    J^l^^ll  .^Lan^_^^^^    ^^^^^„   (awarded 
Albany    $21^29  J^.L.LAU  I  vJ^.  $22,954. 

contract);  Harrv   ^} -^ooeris  «^u  .  Wayne    County: 

Repair  Contract  No.  .03.  ?;°^?ractino-  Co.,  ihc,  Buffalo, 
Bison  City  Engineering  &  Contractinco.^^^^^^^  ^^^^^, 
$3361:  James  F.  I^^ry  Construction  co.  1.     .  ^    ^^    Luding- 

I.   B.  Contracting  Corporation    New    lorK    *  Fulton, 

ton    Sons,    Inc.     Rochester     $3.11.    UeBaroeiiv  ^     ^ 

$3646;  Pathfinder  Construction  CO  Inc  *u.  ,  ^_^^^._  ^^,^3. 
Weidman,  Syracuse  $4142.  Kiciwun  ^  j  ^  Rochester, 
Fred  D.  Dutcher,  Fulton,  $3b&0.  feweeiie>  <v  ^'j 
$3000.  Award  withheld.  ^  Road  No  854  Wyoming  County: 
Repair  Contract  No.  .11.  Road^. NO  »a|^  Julian,  Rochester, 
T.    M.    Quinn.    Rocheste.i      $9^52.    B.ooKS  ^^^^    Johnson 

$9009;    McCarthy    &    J  all.  .-^1  46     I     M.   Ludington    Cons,   Inc., 

oaTring  highways  in  various  counties.  .,    ,„.    9r  bv 

^;;U.-4  X.  V^^(Offi^ia.>-B^d^^vere   ^ 

?ur;n"at°ei!i«a!'toJ^r1o^  -counlies  as  follows.  ^_  ^^^^^^ 

Bituminous  Material  Contract   No    1,  ^^^   ^  ^o.,     $27,917; 

^t^^n^ii^d  "o^ii-ci.  ?r^•-CfeI^  F  V.C4Y-"---^"'"^^"  ^^- 


standard    UU    co     01    -^«^"„.^"'"-  tV     $25  '44 
^•^^^^tJSinllVSfate'rtrc^o^n'^rlbt'^b.TSivision  No.  1:  Barrett 

^"%ifu°mi?i^o^uf  "Material  contract  NO.  ,3.^^*vision  No.  1:  United 
^-BltTmTn^o^uTSl^af^iaV^^l^nt?^^^^^^^^  NO;  ^^^^ 

Vo^TirA-^^lr^ll  fs^.aVt^P^a^inl  C^^$22,023;  John  Baker. 
^■■••l^il^-^^Vou^s^ira^Jerral^B'o-n^trS^t  ^o^.^^%ivision  2:  Barrett 
'"%ifu°r;.iSMaterial  Contract  No.  ^-^^^ri^- ."l.^.V  Atl^n- 
?fc'--§eTn\rg-^Co^.!'1\^^V  Pbe/;M^^  Co.,    $2002; 

"*^SSinJ,^u?Ma/er^arCon"ttacrN"-7,  Division  No.  3:  Barrett 

Mfg.   Co.,   $3936.  ,   r„„tract  No    8    Division  No.   4:  Atlan- 

Bituminous  Material  Contract  r^o-  »■  {^' co.,    8730;    Standard 
Hi'l  ''c^o'^^'^fl  7%°S;  ^ioh'n'Bake?,"jrr'$11.241;    Warner-Quinlan 
^"^BifumSnou*si"t'erial  Contract  No.  9.  Division  No.  4:  Barrett 
^"l,ifu°rniS%Iaterial  contract  NO    10    DUMsion 
ner    QV'nlan    Asphalt    Co      $1|.539      John    Bakeu    J,^.,.*^    ^^ 

-SS££^Si:»Z^l%^S  NO.  5:  Barrett 
^"%iru"mij,ll's- Materia,  contract  No  12  ^;vision  Na^^6;^At- 
l?irco'''o?'"?w°Yo.^',"'$5^99!  VarJJer-Quinian  Asphalt  Co., 
*''?i'iiu'm°rn"o,i^*''Mater'lal  C^ont'i'act  No.  13,  Division  No.  6:  Barrett 
^"^Bit^ifm^l^^^IaterialContract^^^^^^ 

»e?"jr^.'^$3lT2  .S^^arMM^QuVnran  Asphru'SS..  $3493 ;  Standard 
°"^."?umlno7s  ;il°atl^rllfcontract  No.  15.  Division  No.  7:  Barrett 
^'l,irur;,l*nm?sMaterla,  contract  No  16  Hivision  No  7;  United 
«»^?^^^^;;n:'M!i,?ria?lf  ir^ N^£  bj^  io^f  S:  A.^ 

^°Bn\^?n'rnir.!;"Mi:i\^ial  'Jont^'JU.  IS,  Division  No.  8:  Barrett 
''%it7rrix^^ul%tr.r\'l^  Contract.No.  }«•  ^'V^'on  No.  O^War- 


Bltumlnous   Materlnl   conu-.aci    >o^   Baker    Jr",  $6441:  Stand 
ner-C^uln>n   As^.h^.l' ,^r..',,*y«V«n-'n"rh«V    Asphalt    Paving   Co 


arc.   ,.V/'^r.;r^^i^^::;rk*^^^/^:!p^vA^P^aU   Paving   CO., 

^^^^?n;n;inr 'm  ":r:";^o^;;j:  no:  20,  Division  No.  9:  Barrett 

''%^::.J^-L  .^-Th;rn;ract  for  P-Ing  Fra.,k.^n    ChapoJ 
St.    and    Ave.    A    has    been    awarded    to    BRAM',lt    nm>^, 
$44,000.  received  until  May  3   for  the 

pale'TVn.-Oo'o-  .i;-SJ.nd8.''the   ptoceeds  of  which   will   be   used 
for  Improving  atrects.  ,._ni 


April    •.'!».    I'.M; 


EN({  I  N  !■;  i:  IM  N  C     N  i:\vs 


2;n 


»«  York.  %.  v.— (Horoiljrh  of  llioiix)  -(tXIUIiin-  IIIiIm  will 
!.<•  ifiTlvcil  iitilll  10  ;it)  a.Mi  .  Mav  li  liv  |)otiKljiH  Mai  li.'Winii. 
lloroiiKli  fr.-M..  for  pavliiK  Knat  174lli  SI  fioiii  SoiiIIk-iii  Hlvil. 
lo  lliyaiil  Ave.  mill  l':aHl  ItWIli  SI  fioiii  \V>-mI  KariiiM  llil.  to 
lh«>    liiloi-HiTl  loii    of    WoHlrln-HliT    anil     LoMK  fi-llow    Avr. 

X««w  York.  N'.  Y.  (Horoiiuli  of  IliooUlyii)  (Olllilal)  IllilH 
will  III-  ri-i-rlvcil  iiiiUl  11  a  Ml..  May  r>,  liy  I..  II  1'iiiiiiiIn,  IIoioiikIi 
I'li'H.  for  liiiprovhiK  ArKyli'  1M.  from  fluiirli  lo  Cjiloii  Itil., 
Iti-linoiil  Aviv  f  I  oiii  V.in  Sliiil<-ri-M  lo  SiiciIIUim-  Aviv  iiihI  fmiii 
Miiliuinu  to  rt>nnMylViiiila  Av«v,  I.oiiIhii  SI.  fioiii  Chi-Htrr  Aviv 
to  Ufith  St.,  Ni'wporl  St.  from  SiiiMllki-r  lo  yVliilmmii  Aviv. 
I'rKHlili'iit  St.  from  NoHtriiml  lo  Uok'TH  Avi>.,  SarittoKii  Avi>. 
rioMi  l.lvonla  Aviv  to  ICumI  'JMli  St..  WoliMtrr  Av«v  from  llravi-- 
■.iiiil  Aviv  lo  ITth  St.  Il'lh  Aviv  from  :ifith  to  3Nth  St..  imil 
.iMt   St     from   liOlli   to  (".nil   St. 

4'Nrw  York.  \.  %.  i  lloroiiKh  of  Hrooklyii)  — ((^lllcliil)— Tho 
.iintrait  for  ImpiovltiK  I'"iiiiit  <'t.  fiom  I-'ulton  to  Ailamn  St. 
lia.H  l>i-<n  aw.\riliil  lo  I'll  A  lU.KS  A.  MYKllS  fON.STIlUCTI.M ! 
ro..   lit    jsriliy.      .\oIimI    .\pr.    ^    ami    I'L'. 

I\>w  York.  N'.  Y.  iHoroUKli  of  Hrooklyn)  —  (Ollli-lan  — HIiIh 
u  oro  rocolvi'il  Apr.  "Jl  for  Improving  la)  lCii«t  lOtli  SI.  from 
Avo.  N  to  Ave.  O,  (li)  lOa.it  IL'lli  SI.  from  Aviv  II.  to  Aviv  S. 
(<■)  3Sth  St.  from  lOlh  to  Kt.  liamlllon  Aviv,  an  followH: 
Hrooklvn  Alnitr.iit  Asphalt  Co..  (a)  $4;;:ifi.  (lO  Jior.fi.  (r)  $S!MO; 
Topoka  TavliiK  t'o.,  (a)  $H;i7.  (1>)  $l2;t",  <c)  H:U1;  Cranforil 
Co..  (a)  $ir.33.  (ID  Jll.U.  (.)  $rjs:i;  Sli-hlun  AHphall  PavliiK 
Co..  (a)  $lfi02.  (li)  JHIU.  U-)  ti222:  t'valilo  Awplmlt  I'nvliiK 
t'o.,  (a)  $4ti;i3.  (li)  $II2S,  (c)  irjSl:  Itarln-r  AHiilmIt  I'livInK 
Co..   (n)   $.".:'0;',    (li)    $r>21S,    (O    JV.'f>ri.      Noti'il   Apr.    15. 

New  York.  \.  Y'.— I  HoroUKli  of  Manhattan)  —  (Olllrlal)  — 
Hills  will  111-  rccoivi-il  until  'J  p.m..  Mav  :<.  liy  Mairiis  M  M:irkH. 
Horoii^:h  Pros.,  for  improvliiK  Mnrki-t  St.  from  Chi-rry  St. 
to  Ivast  Hroailwav.  Monroi>  St.  from  I'lki-  to  Marki-l  St..  lUth 
St.  from  Avo.  A  to  Third  Avo..  .10th  St.  from  Kinhth  lo  Ninth 
Ave..  32il  St.  fronj  Socoml  to  Third  Avo..  40th  St.  from  Soconil. 
to  LexinRton  Avo..  ITlUh  St.  from  Audubon  to  St.  Nicholas 
Ave.  Houston  St.  from  I.afayotto  to  Cr08l)y  St.,  27th  St.  from 
Tenth  to  11th  Ave.,  32d  St.  from  First  to  Second  Avo..  and 
40th  St.   from   First  to  Second  Ave. 

Nrw  York.  >".  \. —  (BorouKh  of  Manhattan) — (Otllcial)  — 
Bids  will  lie  received  until  3  p.m..  May  6,  by  the  I'ark  Hoard 
for  surfacintr  the  City  Island  ltd.  from  the  Eastern  Blvd.  to 
the   Cit.v    Island   bridge    in    I'elham    Hay    I'ark. 

Xo«-  York.  \.  Y'. —  (HorouKh  of  Queens)  —  (Ofllcial) — Bids 
will  be  received  until  11  a.m..  May  5.  by  Maurice  E.  Connolly. 
Borou^li  I'res..  for  improving  Sunwick  St.  from  Wilbur  to 
Payntar  Ave..  Washington  PI.  from  Academy  St.  to  Jackson 
Ave..  Van  Dain  St.  from  Thomson  Avo.  to  the  summit  south- 
west of  Star  Ave.,  North  Henry  St.  from  Flushing  to  Newtown 
Ave.   and   11th   Ave.   from   (Jrand   Ave.   to   Newton    ltd. 

Xew  York.  X.  Y'. —  (HorouRh  of  Richmond)  —  (OfUcial) — Bids 
were  received  Apr.  20  for  improving  Belmont  PI.  from  Vine 
St.  to  Fort  PI.  as  follows:  C.  Vanderbllt,  $5069;  Barber  Asphalt 
Co..  $3147;  Joseph  Johnson  Sons,  $4467;  J.  E.  Donavan.  $5178. 
Noted  Apr.   l."i. 

+Xorth  Tonnwnndn.  X.  Y'. — The  contract  for  paving;  Rob- 
inson St.  and  Rumbold  Ave.  has  been  awarded  to  LOUIS  H. 
GIPP.  Buffalo,  at  $30,026. 

+Port  Jer\l«,  X.  Y'. —  (Offlcial) — The  contract  for  paving 
Jersey  Ave.  has  boon  awarded  to  the  PORT  JERVIS  CON- 
STRUCTION Ct)..  at   $1S,127.      Noted   Apr.   15. 

+l<ocheMter.  X.  Y'. — The  contract  for  paving  Argo  St.  with 
asphalt  has  been  awarded  to  WHITMORE.  RAUBER  & 
VICINUS.   $8500. 

Belleville.  X.  J. — The  Town  Commission  plans  to  improve 
Greylock  and  Belmont  Ave.  with  bitulithic  and  Heckle  St. 
with  ronian   road  pavement. 

+rnmden,  X.  J. — The  Board  of  Freeholders  has  awarded 
a  contract  for  the  improveinont  of  the  King's  Highw-ay,  be- 
tween the  railroad  and  Westville  Pike,  to  the  J.  F.  SHANLEY 
CO..   Philadelphia,   at   $10,472. 

+Caniilen.  X'.  J. —  (Official) — Contracts  have  been  awarded 
for  improving  Carter's  PI.  to  AARON  WARD  &  SON,  Eighth 
and  Division  St.,  Camden,  at  $2.97  per  sq.yd.;  Sixth  and  Division 
St.  to  W.  I'.  CARSON.  506  Haddon  Ave.,  at  $2.75  and  $2.97  per 
sq.yd.  respectively.     Noted  Apr.   15. 

EnBlewoofl.  X".  J. —  (Official)- — Bids  will  be  received  until  2 
p.m..  May  14  by  the  Board  of  Chosen  Freeholders  of  Bergen 
County,  Harkensack,  for  improving  a  portion  of  Foiest  Ave. 
from  the  Knglewood  city  line  and  extending  to  Lafayette 
Ave.,    and   Lafayette   Ave.    from   Forest   Ave.    to   Palisade   Ave. 

HaokenMack,  X.  J. —  (Official) — Bids  will  be  received  until  1 
p.m..  May  28.  by  the  Board  of  Chosen  Freeholders  of  Bergen 
County  for  the  improvement  of  the  Teaneck  Rd.  from  the  Fort 
Lee  Turnpike  to  Cedar  Lane,  Schroalenburgh  Rd.  and  Wash- 
ington Ave.  from  Forest  Ave.  to  the  northerly  line  of  Haw-orth 
Borough. 

+Maple\vood,  X^.  J. — The  Township  Committee  has  awarded 
a  contract  to  the  BARRETT  MFG.  CO.  for  40,000  gal.  of  tarvia 
and   road  oil. 

Xewnrk.  X.  J. — Bids  were  received  Apr.  22  for  paving  (a) 
Henderson  St.  from  Renner  to  L.vons  Ave.,  (b)  Ferdinand  .St. 
from  Grove  to  South  20th  St.,  (c)  Chester  Ave.  from  Fifth 
St.  to  city  line,  (d)  Elm  Rd.  from  Tyler  to  Gotthardt  St.  as 
follows:  Northern  Construction  Co.,  (a)  $13,477,  (b)  $4008 
(c)  $21,806,  (d)  $15,369;  Standard  Bitulithic  Co..  (a)  $13,383. 
(b)  $3995.  (c)  $21,905,  (d)  $15,414;  Van  Keuren  &  Son,  (a)  $13,- 
421,  (b)  $4013.  (c)  $22,270,  (d)  $15,228;  Newark  Paving  Co., 
(a)  $13,088.  (b)  $3903.  (c)  $22,173,  (d)  $1.5,511;  Jackson  Con- 
tracting Co.,  (a)  $13,050,  (b)  $3940,  (c)  $22,092.  (d)  $15,243; 
Ralph    Langrovamin.    (c)    21,685,    (d)    $14,836. 

X>w  nruimwlek,  X'.  J. — The  Board  of  Freeholders  has 
authorized  Alvin  B.  Fox,  County  Engr..  Perth  Amboy,  to 
prepare  plans  for  the  improvement  of  highways  as  follows: 
St.  George's  Ave..  Old  Bridge  Turnpike,  and  the  South  Amboy- 
Morgan-Keyport   Rd. 

+Plalnflel<1.  X.  J. —  (Official) — A  contract  for  constructing 
concrete  i)avements  has  been  awarded  to  the  WELDON  CON- 
TRACTING CO.,  Rahway.  at  $4635.     Noted  Mar.  25  and  Apr.  15. 

Princeton,  X.  J. — The  Borough  Council  plans  to  pave  Nas- 
sau St.   from   Bayard   Lane  to  Washington  St. 
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ds    to    be    constructed    by 
Ing  Co..  .Savannah.  Ga.,  is 


Mt.  PIrniinnI,  Prnn.- -IIIiIn  will  bn  rocolvod  until  8  p.ni.. 
May  :i.  Iiv  Avory  H,  Ov«rholt,  KoroUKh  Hery.,  for  pavInK  EaNt 
WaHliliiniiiii    St 

^A><o»ltilnlf,  I'ruu.— ((illli'liil)  The  •'riiitract  for  grndlnic. 
cuibliit^  Mild  piivliiK  I'ltlNliurKli,  llli'kiirv.  Grovo  and  ItrookM 
SI.  hiiH  III  •  M  awarili'd  to  MITIIEU  F.  KDW  A  l(I>K.  GnenHburg. 
at    »L':i.oiiii       Ni.tid    Apr.    15. 

\%  naliliiKton.  Prnn. —  (Olllclnl) — Hldd  will  bo  received  un- 
til I  pill.  .\Iiiy  II.  by  T.  J.  Underwood.  County  Controller  of 
WaHhIiiKlon  Coiiiily.  for  coiiMlnii-IIng  county  roiidM  with 
niToHMary    rulvoilM    ami    miiall    brlilgoii. 

««nlUI>ury.  Md.  Hilllilal)  I'.ldN  will  bo  n-oi-lvod  itnlll  noon. 
.May  7,  by  tlio  I  ■oiiimlMdionorH  of  Wicomiro  County  for  building 
a  Noi-tloii  of  SiMti-  Aid  highway  In  U'li-omlco  <'oiiiity.  upon 
or  along  the  KlvorHliln  Rd..  bolweon  KallHbury  and  Tony  Tank 
Crook   brlilgo.     II.  M.  Clark   Ih   ltd.   Engr. 

+\\  ythrvlllp.  Vn. — The  ninlriiot  for  macadaml/.lng  3V4 
miliH  of  roadwav  from  I'orloiH  CroMH  ltd.  to  .Mill  Croi-k  Rd. 
baa   l.ion   .iwiirdid   to  J.    KENT    WAHDE.M.    PulaHkl.   at    »H',,44H. 

lliinllnKlon.  \\ .  \  n.~  The  County  Court  liaH  diclded  to 
hold  all  •li'i'tlon  (or  I  ho  piirpoHo  of  voting  on  the  ijiioHtlon  of 
iHHiiliig  $6011,0011  III  boiiilH,  till'  iirorooilH  to  bo  iiMod  for  p.-iving 
roads.  .Mav  29  Inslivid  of  Mav  22.  as  privlouMly  noted.  Noted 
Fob.    15.   Apr.   S  and   22. 

Jnrkaon,  X.  <". —  HldH  will  be  received  until  10  a.m..  May  18, 
for  thr  sale  of  $16,000  In  tiondw.  the  proceods  of  which  will 
be    iiHod    for    coiiNtructlng    roads    In    Jackson    Township. 

XiimIivIIIp,  X.  <•. — An  oloollon  will  bo  hold  May  15  to  vote 
on  till-  i|iioHtioii  of  IsHuing  $15,000  In  bonds,  the  proceeds  to 
bo  UHod  for  couHtructlng  roads  in  North  Whltakers  Township, 
N.ash   County. 

Ilnxboro,  X.  <'. — The  citizens  of  Person  County  will  vote 
May  11  on  the  <|Ui'stlon  of  Issuing  $75,000  In  bonds  the  pro- 
ceeds to  bo  used   for  constructing  roads  In   Roxboro  Township. 

'i^.\ndorHon,  S.  C. —  (Offlcijil) — Bids  will  be  received  until 
noon,  .May  11,  by  the  Board  of  Paving  Commissioners  for 
liaving  iipproximately  75.000  sq.yd..  W.  A.  Sanders  Is  City 
Engr. 

WChnrlrMton,   S.   C (Official) — Bids   will    be    received    until 

1    p.m..    May    18.    by   J.    H.    Dingle.   City   Engr.,   for   paving   ap- 
proximately 65.000  sq.yd. 

-A-Cireenvlllf,  S.  C — (Official) — See  item  under  "Sewers." 

IlrnokMvllle,    Kin. — Hernando    County    contemplates    .-in    ex- 
penditure   of    $250,000    for    rock     roads 
county   force.     '~ 
Engr.-in-Charg 

Miami.  Fla. — At  the  election  held  Apr.  20  the  citizens  voted 
in  favor  of  i.'jsuing  $100,000  in  bonds,  the  proceeds  of  which 
will  ho  used  for  constructing  the  Ingraham  Highway.  Noted 
Apr.   15. 

WoHt  Palm  neaoh.  Fin. — Bid.s  will  be  received  until  May  7 
by  A.  M.  Lopez,  City  Clk..  for  improving  a  number  of  streets. 

Linden.  -\ln. — Bids  w^ill  be  rocoivod  until  Mav  11  bv  the 
Commissioners  of  Marengo  County  for  grading,  draining  and 
surfacing  with  gravel  a  section  of  the  county  road. 

+TnHkegee,  Ala. — The  contract  for  graveling  two  miles  of 
Main  St.  has  been  awarded  to  the  THORPE:  CONSTRUCTION 
CO. 

Raton  Rouge,  Ln. — -Bids  will  he  received  by  the  Commission 
Council,  Baton  Rouge,  until  noon.  May  12,  for  laying  approxi- 
mately 170.000  sq.yd.  of  bituminous  gravel  pavement,  with 
concrete  curb  and  gutter;  also  22.000  sq.yd.  of  hard  surface 
pavement.     John  J.  Mundinger  is  (iity  Engr. 

Franklin,  La. — Bids  will  he  received  until  1  p.m.,  May  17, 
by  the  Road  Commission  of  St.  Mary  Parish  for  the  con- 
struction   of   approximately    50    miles    of   highway. 

Kliscabetliton.  Tenn. — Press  reports  state  that  the  County 
Court  contemplates  issuing  $340,000  in  bonds,  the  proceeds 
to  be  used   for  road   construction   in   Carter  County. 

+Huntsvllle.  Tenn. — A  contract  for  constructing  roads  in 
Scott  County  has  been  awarded  to  OLIVER  &  HILL,  Mary- 
ville,  Tenn. 

MadlNonv-ille.  Tenn. — .An  election  will  bo  held  .lulv  15  to 
vote  on  the  question  of  issuing  $300,00  in  bonds,  the  proceeds 
to  be  used   for  road   construction   in   Monroe  County. 

^Louisville,  Ky. — The  contract  for  paving  alloys  with 
vitrified  brick  has  been  awarded  to  the  L.  R.  FIGG  CO",  Louis- 
ville, at  $17,800. 

Princeton,  Ky. — The  question  of  issuing  $150,000  in  bonds 
for  road  construction,  the  proceeds  of  which  was  to  have  been 
used  for  road  construction  was  defeated  at  the  election  Apr.  3. 

+BowIing  Green,  Oliio — The  contract  for  paving  Ordway, 
Ada  and  Evers  St.  has  been  awarded  to  MASSMAN  &  GREEN 
Grand    Rapids,   Mich.,   at   $9500.      Noted   Apr.    8. 

Bowling  Green,  Ohio — Bids  will  be  received  until  May  10 
by  C.  E.  Stinebaugh.  County  Audr.,  for  grading,  draining'and 
macadamizing  about  seven   roads. 

+Canal  Dover,  Ohio — Press  reports  state  that  contracts 
have  been  awarded  for  paving  Iron  Ave.  to  J.  NORM.AN  & 
SON.  at  $19,000.  and  Slingluff  Ave.  to  STANFORD.  GLOVER  & 
McELFRESH,  Caldwell,   at   $8000.      Noted  Apr.   1. 

+Canton,  Ohio — Contracts  have  been  awarded  for  improv- 
ing the  Waoo-Mai)leton  Rd.  to  the  HIGH^VAY  CONSTRI'C- 
TION  CO..  Elyria,  at  $21,211,  and  the  Navarre-Justus  Rd.  to 
WISE  BROS.,  Canton,  at   $23,551.     Noted  Apr.   8. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon.  May  4.  by  Philip  Fosdick.  Dir.  of  Pub.  Ser.,  for  imnrov- 
ing  Colerain  Ave.   from  Harrison  Ave.  to  Hopple  St. 

Cinrinnati,  Ohio — W.  T.  Flynn,  at  $22,569,  submitted  the 
lowest  bid  for  the  improvement  of  the  Hunt  Rd.     Noted  Apr.  1. 

Cleveland  HelghtN,  Ohio  ( Warrensville  post  office) — (Offi- 
cial)— Bids  will  bo  received  until  noon.  May  17.  bv  H.  H.  Can- 
field,  Village  Clk.,  for  the  improvement  of  Euclid  Heights 
Blvd. 

DeHance,  Ohio — The  City  Council  has  authorized  the  Di- 
rector of  Public  Service  to  prepare  plans  for  the  paving  of 
Jefferson,   Washington   and   Front   .St. 
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+Fin(llay,  Ohio — (Official) — The  contract  for  paving  Cherry 
St.  with  brick  has  been  awarded  to  C.  B.  HALL  &  SON.  Find- 
lay,   at    $10,123.      Noted   Apr.    1.5. 

Fremont.  Ohio — Bonds  for  $15,000  were  sold  Apr.  20.  the 
proceeds  of  which  will   be  used  for  improving  Wayne  St. 

+Mofiuffey,  Ohio — The  contract  for  paving  Courtright  St. 
with  bricli  has  been  awarded  to  HENRY  S.  ENCK.  Lima,  at 
$17,000. 

+Marlon,  Ohio — The  contract  for  improving  Windsor  St. 
from  Bellefontaine  Ave.  south  to  Marion  Ave.  has  been  award- 
ed to  the  ASPHALT   BLOCK   PAVING  CO..  at   $11,555. 

+Marion,  Ohio — The  contract  for  paving  North  Main  St. 
from  Fairground  St.  to  the  corporation  line  has  been  awarded 
to    P.    DRAKE   &   SONS,    at   $23,200. 

Napoleon,  Ohio — The  Commissioners  of  Henry  County  con- 
template repairing  25  »4  miles  of  crushed  stone  roads.  The 
estimated  cost   is  $69,992. 

\'ew  Philadelphia,  Ohio — Bids  will  be  received  until  May 
4  by  J.  E.  Scott,  Dir.  Pub.  Ser.,  for  improving  South  Broadway. 

Palneaville.  Ohio — Bonds  for  $17,000  were  sold  Apr.  12. 
the  proceeds  ot  which  will  be  used  for  improving  roads  in 
Lake  County.     Noted  Mar.   IS. 

+Rockford,  Ohio — (Official) — The  contract  for  improving 
East  First,  Second  and  Franklin  St.  has  been  awarded  to 
LEWIS  C.   BENNETT,  Rockford,   at   $22,041.      Noted   Apr.   15. 

Zanesville.  Ohio — (Official) — Bids  will  be  received  until 
noon.  May  3,  by  the  Director  of  Public  Service  for  improving 
a  portion   of  Sharon   Ave. 

+Battie  Creelt,  MIeh. — A  contract  for  constructing  30  miles 
of  asphalt  pavement  has  been  awarded  to  the  FEDERAL 
ASPHALT   PAVING   CO.,    Hamilton,   at   $23,700. 

Kalamazoo.  Mich. — Rids  will  be  received  until  5  p.m..  May 
3  for  constructing  20,000  sq.yd.  of  asphaltic  concrete  pavement 
and  for  613.000  paving  blocks.     C.  L.   Miller  is  City  Clk. 

+E:van!iton.  III. — The  contract  for  paving  portions  of  Colfax 
and  Bennett  Ave.  has  been  awarded  to  H.  G.  GOELITZ.  at 
$12,550. 

+L.e  Rot,  111. — The  contract  for  paving  Center  and  Chestnut 
St.  has  been  awarded  to  CURDIE  &  WOLFE.  Alton.  111.,  at 
$67,775. 

Paris,  111. — (Official) — All  bids  received  Apr.  23  for  con- 
structing 13.200  lin.ft.  of  gravel  and  four  concrete  culverts  on 
the  Cherry  Point  Rd.  have  been  rejected.  Bids  will  be  read- 
vertlsed.      Noted   Apr.   15. 

Sprlnefleld,  III. —  (Official) — Bids  will  be  received  until  11 
a.m..  Mav  5.  bv  the  State  Highway  Commission  for  road  con- 
struction in  Ford  Pike,  Shelby,  and  Bureau  Counties. 

+Miln-aukee.  Wis. —  (Official) — Contracts  have  been  awarded 
for  paving  various  streets  to  F.  P.  C.XUGHLIN.  534  Streets 
Exchange  RIdg..  Chicago.  111..  $25,427;  BADGER  CONSTRI'C- 
TTON  CO.  lOOfi  Railwav  Exchange  Bldg..  Milwaukee.  $33,739. 
and  the  WHITE  CO.V.STRUCTION  CO..  1015  Railway  Exchange 
Rldg..  Milwaukee.  $37,560.     Noted  Apr.  15. 

New  London,  Wis, — C.  J.  Thompson,  City  Clk.,  will  receive 
bids  until  Mav  10  for  the  construction  of  approximately  W- 
miles  of  16-ft.  tarvia  pavement  on  crushed  stone  base  on  the 
Shawano  Rd. 

Oconto,  Win. — Bids  will  soon  be  received  by  the  Common 
Council  for  laying  about  14,000  sq.yd.  of  brick,  asphalt  or 
bituminous   macadam    pavement.      B.   Mulvaney   is   Cilj-   Clk. 

Sheboygan,  Wis. — Bids  will  be  received  until  Apr.  30  by 
the  Board  of  Public  Works  for  constructing  approximately 
40.000  sq.yd.  of  reinforced-concrete  pavement. 

Grlnnell,  Iowa — (Official) — Bids  will  be  received  until  2 
p  m  June  3,  hv  A.  C.  Harriman.  City  Clk..  for  constructing 
83,350  sq.yd.  of  paving.  64.770  lin.ft.  of  curb  and  gutter.  11.300 
cu  yd.  of  grading  and  29.000  lb.  of  castings.  The  Iowa  Engi- 
neering   Co..    Clinton,    Iowa,    is    Engr.-in-Charge. 

Carlton,  .Minn. —  Bonds  for  $65,000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  constructing  roads  in  Carlton 
County. 

Dulnth,  Minn. — Press  reports  state  that  W.  I.  Prince. 
Mavor.  has  authorized  the  Duluth  Engineering  Co..  Duluth.  to 
make  surveys  for  the  extension  of  the  boulevard  irom  Fair- 
mont  Park    to    Fond   du    Lac,   about   seven    miles. 

+MrPhprNon,  Kan. — A  contract  for  paving  about  32  blocks 
has  been  awarded  to  WATTS  &  AMERMAN,  Sallna,  Kan.,  at 
$55,863. 

^Ottawa.  Kan. — A  contract  for  laying  one  mile  of  brick 
pavement    has    been   awarded    to   A.    L.    COOK,    at   $26,781. 

Toprka,  Kan. — The  Commissioners  of  Shawnee  County  con- 
template constructing  1  V4  miles  of  brick-hlo<-k  pavement  on 
Tenth  St.  and  1  Vi  miles  of  brick  pavement  in  West  17th  St. 
O.    K.    Swayze    Is   ("Ik.    of   Comrs. 

I.inroln.  Neb.— (OmciaD— An  election  will  be  held  May  4  to 
vote  on  the  proposition  to  issue  $50,000  In  bonds,  the  pro- 
ceeds of  which  will  be  used  for  park  extensions.  Noted  Apr. 
15. 

Fayette,  Mo.— C.  J.  Rains.  City  Engr..  will  soon  prepare 
plans   for   paving   Church   St. 

WeMton.  Mo. — I'lans  are  bilng  prepared  by  Charles  McCrae. 
221   Reliance   P.ldg.,  Kansas  City,  for  paving  blocks. 

McKlnney,  Te«. —  (Odlclnl )  — Hlils  will  be  received  until 
noon  .June  6,  bv  the  Comnils.sloncrs'  (^r)urt  of  Collin  County 
for  the  sale  of  $665,000  In  bonils,  the  proceeds  of  which  will 
be    used    for    constructing    roatls. 

Ynnkum,  Te«.— An  election  will  be  held  May  5  to  submit 
to  the  citizens  of  Dl.itrlct  No.  1  of  Lavaca  County  the  question 
of  Issuing  $50,000  In  bonds,  the  proceeds  to  be  used  for  road 
Improvinnnts. 

Malt  i,Bke  City,  Utah — Press  reports  state  that  the  Board 
of   City    Commissioners   plans   to   iiave    H   St. 

AChehnllH.  Wii«h.  T.  It.  RTDWIOLL,  Portland.  Ore.  Jit 
|<(724  hiiH  been  awarded  the  contract  for  |iavlng  1%  miles  of 
road   near  Curtis.    In   Lewis  County.      Noted   Apr.  K  nnd   22. 

Kphrntn,  Wniih.— Bids  will  be  received  until  May  3  by  the 
CommlHsloiierH  nt  Grant  County  for  constructing  seven  miles 
of   periiiiinent    highway   near   Wheeler. 


Kerndale,  'Wasli. — The  City  Council  contemplates  paving  a 
portion  of  Third  St.  at  an  estimated  cost  of  $10,000. 
"^  Portland,  Ore. — .\t  an  election  held  Apr.  14  the  citizens 
voted  in  favor  of  issuing  $1,250,000  in  bonds,  the  proceeds  to 
be  used  for  road  construction  in  Multnomah  County.  Noted 
Apr.  1. 

Bakersfield,  Calif. — Bids  will  be  received  by  the  Board  of 
Supervisors.  P.  H.  Everett,  Ch.  Engr.,  until  10  a.m.  May  5,  for 
grading  and  constructing  culverts  on  Division  9,  Section  3.  of 
the  Bakersfield-Glenville  Rd.     The  road  is  5.4  miles  long. 

♦Concord.  Calif. — The  City  Trustees  have  awarded  a  con- 
tract for  the  paving  of  IS  blocks  of  new  streets  to  the  MU- 
NICIPAL  IMPROVEMENT  CO..    Richmond.   Calif.,   at    $20,7S9. 

Eagle  Rock,  Calif. — The  Board  of  Trustees  contemplates 
the  improvement  of  Central  Ave.  The  estimated  cost  of  the 
work   is   $30,000. 

+Fast  San  Diego,  Calif. — G.  R.  DALEY.  San  Diego,  has 
been  awarded  the  contract  at  $4S,16S  for  improving  6000  lin.ft. 
of  Hugo  Ave.   and   cross  streets.      Noted  Apr.   1. 

Lo.s  Angeles,  Calif. — Bids  will  be  received  by  the  Board  of 
Supervisors  until  2  p.m.,  May  3.  for  county  road  improvement 
in   District   No.    35.      The   estimated   cost   is   $21,395. 

+L.OS  Angeles,  Calif. — The  contract  for  improving  22d  St. 
from  Hoover  St.  to  Vermont  Ave.  has  been  awarded  to  the 
CALIFORNIA  CONSTRUCTION  CO.,  717  Brockman  Bldg.,  at 
$14,387. 

Los  Angeles,  Calif. — Bids  will  be  received  by  the  Board  of 
Supervisors  until  2  p.m..  Mav  3,  for  county  road  improvement 
in    District    No.    36.      The    estimated    cost    is    $40,327. 

♦Redwood  City,  Calif. — The  Board  of  Supervisors  of  San 
Mateo  Countv  has  awarded  a  contract  for  road  work  near 
R'edwood  Citv  to  the  DUNCANSON-HARRELSON  CO.,  San 
.Francisco,    at    $29,947. 

♦Sacramento.  Calif.— The  California  Highway  Commission 
has  awarded  contracts  for  road  construction  as  follows:  In 
Yolo  Countv.  between  Yolo  bvpass  and  the  Sacramento  River, 
to  .JOSEPH  LAWRENCE.  Broderick.  at  $24,205:  in  Tulare 
County,  between  Goshen  and  Traver,  to  W.  A.  KETTLEWELL 
&  SONS.  Sanger,  at  $34,761:  in  Tulare  Countv,  between  Traver 
and  the  northerly  boundary,  to  W.  A.  KETTELWELL  &  SONS, 
at  $29,123.  and  in  Yuba  County,  between  Morrison's  Crossing 
and  the  southerlv  boundary,  to  E.  E.  RODDEN  &  SON,  Wheat- 
land, at  $19,985.     Noted  Mar.   25  and   Apr.   22. 

San  Franoisoo.  Calif. — This  city  will  construct  a  highway 
through  Bernal  Cut  from  Randall  St.  to  San  Jos^  Ave.  to  cost 
about  $100,000. 

♦Santa  Barbara,  Calif. —  (Official) — The  contract  for  im- 
proving Moreno  Rd..  Grand  Ave.  and  Valeric  St..  has  been 
awarded  to  the  MUNICIPAL  IMPROVEMENT  CO.,  at  $31,138. 
Noted  Mar.   4. 

♦Santa  Barbara.  Calif. —  (Official) — The  contract  for  im- 
proving Emerson  Ave.  and  Orena  St.  has  been  awarded  to  the 
MUNICIPAL  IMPRI^VEMENT  CO.,  San  Francisco,  at  $10,347. 

♦Santa  CrujE,  Calif. — The  City  Council  has  awarded  a  con- 
tract for  street  paving  to  W.  E.  MILLER,  Santa  Cru2,  at 
$11,175. 

♦  Sau.salito,  Calif. — The  City  Trustees  have  awarded  a  con- 
tract for  paving  the  business  section  to  CLARK  &  HENERY. 
at    $44,120. 

Stoekton.  Calif. — The  Board  of  Supervisors  of  San  Joaquin 
Countv  will  soon  receive  bids  for  macadamizing  about  eight 
miles  'of   Howard    Rd.      The   estimated    cost   is   $35,000. 

Westmount,  U«e. —  (Montreal  post  office) — The  City  Coun- 
cil has  appropriated  $49.4S0  for  street  and  road  improvements. 

Ottawa.  Ont. — Plans  are  now  completed  by  the  Ontario 
Government  for  extensive  road  construction  in  Northern  On- 
tario. The  expenditure  this  season  will  be  $615,000.  The 
sum  of  $90,000  will  be  devoted  to  a  highway  along  the  route 
of  the  Timiskaning  &  Northern  Ontario  Ry..  and  $75,000  for 
a  road  will  be  constructed  from  Sturgeon  Falls  to  Sudbury. 
Apportionments  for  road-building  are  also  made  to  various 
districts  as  follows:  Rainv  River.  $35,000;  Kenora.  $25,000: 
Port  Arthur,  $40,000;  Ft.  William.  $50,000;  Sault  Ste  Marie. 
$50,000;  Sudburv.  $40,000;  North  Bav.  $50,000:  Nipissing.  $35.- 
000:  Haileyburg  &  South  Lorrain.  $55.00:  other  roads.  $102,000. 

INDl  STRIAL    WORKS 

Newneld.  Maine — The  Newfield  Poultry  Trade  Mfg.  Co., 
recently  incorporated  with  a  capital  of  $200,000.  will  build  a 
three-story.  100xl50-ft.  factory  on  the  Little  Ossipee  River. 
Joseph   Neal   is   Pres. 

Nnshna,  N.  H. —  (Official) — The  Nashua  Mfg.  Co.  has  award- 
ed the  contract  to  the  TURNER  CONSTRUCTION  CO..  11 
Broadway.  New  York,  N.  Y..  for  the  construction  of  a  nine- 
story.  100x250-ft..  reinforced-concrete  warehouse.  C.  Make- 
peace, Butler  Exchange  Bldg..  Providence.  R.  I.,  is  Arch. 

Kverett,  Mass.—The  Frank  W.  Kimball  Oil  Co..  120  Pearl 
St..   Boston.   Mass..  will  build  a  warehouse  to  cost  $50,000. 

Fall  Hiver,  Mans. — Stevens  Mfg.  Corpoi-ation.  Russell  St., 
will  construct  a  two-storv,  67xS9-ft.  storage  building.  Edward 
T.    Marvel.    57    North    Main    St.,    Is   Arch. 

♦Woreester,  MasM. — The  Morgan  Spring  Co.  has  awarded 
the  contract  for  the  construction  of  a  four-story.  72x80-ft., 
brick  factory  on  West  Bovlston  St..  to  the  E.  J.  CROSS  CO.. 
82    Foster  St. 

Ilnrttord.    Conn. — The     Hartford     Machine     Screw     Co.     will 

build   a   tlve-story.   50x206-ft.    factory,    to   cost    $75,000. 

♦Thoninaton.  Conn. —  (Ortlclal)— The  Seth  Thomas  Clock  Co.. 
Thoniaston.  Conn.,  has  awarded  the  contract  to  the  TITRNRR 
(■()NSTUlT("ri(>N  CO.,  11  llroailway.  New  York.  N.  Y..  for  the 
<on»tructlon  of  a  four-storv,  60x240-ft.  factory,  and  a  four- 
story,  52x52-ft.  olllce  building,  both  of  reinforced  concrete. 
Lo<'kwood.  Greene  &  Co..  60  Federal  St.,  Boston.  Mass.,  Is 
Arch. 

♦  Bnllatnn  Spa,  N.  Y.— The  LEWIS  &  BURROITGHS  CO. 
INC..  Schenectailv.  N  Y..  ha.s  been  awarded  the  contract  for 
the  con.Mtructlim  of  lhre<<  factories;  56x155  ft..  l4xS0  ft.,  and 
fitx'in   ft       (•    C     Viin    Ueiisselivir.   Schetiectad\ ,    N.   Y.,   is  Arch. 
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liiiffnlo,  X.  Y, — Schorlkopf.  Itiirtfnril  *  llitnim  ronlfmplHtx 
th«   I'ciDHlnictlon   of   it    pliiiil,   rMtliiiatiMl    (ii   roNt    )riOn,oao. 

Iliinfnio  \.  Y— 0«M.iK«  SilwiiiU,  Ai4l(  ,  inil.i.ll  S.illiiir  lllilK.. 
hiiH  >'<>iiipl<<(tMl  iilaiiH  iitiil  Ih  IiiUIiik  I>I<1h  for  ii  Iwii-Hliiiy.  7Hx7N- 
ft.  .(...III.  fi.i  till-  »'  Kllnrk  I'li.kliiK  Co..  D.ipiil  SI.  iiikI  IOiIo 
ll.lt.        II     will    IdHt    »20,0(t(). 

lliilTiilii.  >'.  V.  Tlif  Koililoi'H  MfK.  Co.  linn  olitnliKul  n  por- 
nill  mill  will  connli'tirt  ii  two-Ntory  fiiotorv  nildltlon  (o  Itn 
'■liiiit   a(    :>:i   Tonuwiiiiilii   St..    to  coHt   flT.nnn. 

I.r  Ho>.  %•.  Y.  -Tho  I.ri(.\  Suit  Co  will  l>ull<l  ii  lllioo-moi  y. 
Tr.x.so-ft.  lolliuMX.  {3i<oi'Ki<  Si-luiMtx.  Kllli-otI  Sciuaio  IIIiIk..  Iluf- 
fiilo.   N.   Y.,   IM    .\ioh. 

^Nrw  York.  \.  Y.— (HoroUKh  of  Hronx)— JOHN  MrAUAM  ft 
CO..  2'.>  \\'<-m  :Mlh  St..  hiiK  l>i<i>ii  iiwardoil  tlio  contrnrt  for  tlio 
coiLstnictlon  of  ii  ROxIsi-ft.  KariiKi'  for  the  I'roBpuot  (iaruKo 
Co..  to  oo.tt  Ho.oon.  CoorKo  C.ra»H.  rro«p<>ct  Ave  m-ni  IClth 
St..  I.t  Pros.      Itonjaiiilii   W.    I..<vltaii,  20   WiHt   3l8t  St.,   Ih  Arrli. 

New  York,  X.  Y. —  (HorotiKli  of  Urooklyn)  —  Tin-  I'roil 
Grol.si-h  MfK.  C"o..  South  Koiirlli  St..  plaiiH  to  <-oiiHtru<'l  n  ti'ii- 
8tor\.  MtxL'.'.O-ft.  fili'torv  to  io.Ht  jr.lHl.lHKl.  Wlllllllll  lllKKln^<oll. 
17    Turk    Kow.    Now    York.    N     Y..    Ix    Arch. 

Xfw  York,  X.  Y.— (HoroUKh  of  Hrooklyn)--Tho  Shflllnlil 
Farms.  .siaw.son-Dci-kor  Co.  will  liuild  ti  thriM'-Htory,  10itx2.'i2- 
ft.  (Mfnniorv.  OHtiniatoiI  to  ro»t  $12.1.000.  Frank  A.  Ilooke. 
4S!i    Kirth    .\vo..    Now    York.    N.    Y..    Is    Arrh. 

Xrw  ^ork.  X.  Y.— (HorouKh  of  Hrooklvn)  —  (Olllolal)— Work 
will  .start  .lUKO  1  on  the  four-story.  S(lxlO0-ft.  pn.HtourlzlnK 
plant  ami  olIU-o  InillilinK  for  tin-  U.  K.  Stovons  Co.,  Third  Avo. 
ami  l>oan  St.  Tlio  ostlmatod  cost  Is  $140,000.  Albert  lUlrlch. 
371    Kulton   St..   i»  Arch.      Notoil   Apr.   22. 

XVw  York,  X,  \. — (Horounh  of  Manhattan) — Louis  W.  Mor- 
rison. .13  I'lxchannc  I'l..  will  hiiild  a  thioe-story  ^araKC  to  cost 
$20.00(1.      Ilomci-   A.    Hold.    31.".    l-"ifth    .\vo..    Is    Arch. 

Xow  \*rk.  X.  Y. —  ( liorouKh  of  M.Tnhattan)  —  Plans  have 
boon  tiled  by  Klliott  Lynch.  Arch..  341  Klfth  Ave.,  for  the 
construction  of  a  four-story  Kar.itre  at  110  West  Kml  Ave., 
for  Louis   Richard.      The  estiniatod   cost    is  $40,000. 

Xow  York,  X.  Y'. —  ( HorouKh  of  Queens)  — •  Uosenwasser 
Bros.,  who  recently  took  possession  of  the  Stolnway  plant, 
will  build  a  three-story  brick  addition  to  the  plant  at  a  cost 
of  $1."..000. 

+Perry.  X.  Y. — The  Kaustine  Co..  Inc..  EUlcott  Square  Bldf?.. 
Buffalo.  N.  Y..  has  awarded  the  contiact  for  the  construction 
of  a  factorv  to  MOUHIS  &■  ALLKN.  Builders  Exchange  Bldg., 
BulTalo,   N.   Y.      It   will   cost   $10,000. 

Port  Chester,  X,  Y. — (OlHcial) — F.  R.  Davis,  Treas..  Wilford 
Hall  L.iboratorirs.  advises  us  that  i)lans  for  rebuildinK  have 
been    deferred    until   about   May    1,">.      Noted    Apr.    22. 

+KoolioMtor,  X.  Y. — The  Henrv  Connollv  Co..  42  Stone  St., 
has  awarded  the  contract  to  A.  FRIKOKRTCK  &  .SON.S.  106 
Mill  St..  for  the  construction  of  a  two-storv.  30x100  ft. 
buildinp  on  IClizabeth  St.  It  will  cost  $32,000.  McCord  & 
Ives.   Powers   lUdg:.,   is  Arch. 

+BridKP(on,  X.  J. — Greenebaum  Bros.,  1030  South  10th  St., 
Philadelphia,  Penn..  has  awarded  the  contract  to  SMITH- 
HARDUWN  CO..  IfiOfi  Cherry  St.,  for  the  construction  of  a 
ono-storv,  '.)3x2O0-ft.  factory,  to  cost  $1.'),000.  Sauer  iVi  Hahn. 
1112  Chestnut  St..  Philadelphia.  Penn.,  is  .\rch.     .Voted  JIar.  2^>. 

CollinKTHWood.  X.  J. — The  Enterprise  Wall  Paper  Co.  will 
rebuild  its  two-story  brick  structure  recently  destroyed  by 
fire.  It  will  cost  $30,000.  William  Steele  &  Sons,  1600  Arch 
St..   Philadelphia,   Penn.,   is  Arch. 

Klixnbeth,  X.  .1. — The  Midvale  Chemical  Co..  St.  Louis,  Mo., 
will   build  a   $200,000   plant. 

♦Jersey  City.  X.  .1. — The  Naple  Packing-  Co..  663  Henderson 
St.,  has  awarded  the  contract  for  the  construction  of  a  five- 
storv.  60x204-ft.  packing  house,  to  the  M.  T.  CO.VNOLLY  CON- 
TR..\"CT1N(;  CO.,  23S  17th  St.,  at  $94,6S4.  David  M.  Ach, 
1  Madison  Ave.,  New  York.  X.  Y..  is  Arch.      Noted  .Tan.  28. 

Paterson,  X.  J. — Quackenbush  &  Son.  122  Van  Houten  St., 
will  build  a  two-storv.  40xl2!t-ft.  addition  to  its  carriape 
factory,  to  cost  $13,000.  Fred  Wentworth.  Arch.,  140  Market 
St..  is  rcceivinf?  bids. 

Perth  .Vnihoy.  X.  J. — The  Chesebrough  Mfg.  Co..  E.  L.  Good- 
lev.  Supt..  will  build  a  four-storv.  36xS0-ft.  vaseline  factorv,  .Tt 
an  estimated  cost  of  $40,000.  Ring.  Cleaves,  Graham  Co.,  280 
North  Broad   St..  Elizabeth.  N.  J.,   is  Arch. 

Dunkirk,    Penn. — The    Essex    Glass    Co.,    Mt.    Vernon,    Ohio, 

Flans  to  build  a  factory  at  Dunkirk  at  an  estimated  cost  of 
4.1,000. 

+Frnnkrord,  Penn. —  (Philadelphia  jiost  office) — HORACE  H. 
BL'RRELL  has  been  awarded  the  contract  for  the  construction 
of  a  one-story,  50x276-ft.  brick  building  at  Tacony  and  I^ewis 
St.  for  William  &  Harvey  Rowland,  Inc.  Ballinger  ft  Perrott, 
132S  Broadway,  New  York,  N.   Y.,  is  Arch.     Noted  Mar.   25. 

Hazelton.  I'enn. — The  Hazelton  Bleach  Works  will  con- 
struct a  two-storv.  .">Oxlon-ft.  factorv  to  cost  $25,000.  W.  E.  S. 
Dyer,   Land    Title    Bldg.,    Philadelphia,    is    Arch. 

Lebanon.  Penn. — Burden  Bros,  contemplates  the  construc- 
tion of  a  two-story,  50x50-ft.  ice  cream  factory,  to  cost  $20,- 
000.     Howere  &  Howere,   S20   Cumberland   St..   is   Arch. 

♦Philadelphia,  Penn.— WILLIAM  STEELE  &  SONS  CO..  1600 
Arch  St..  has  been  awarded  the  contract  for  the  construction 
of  a  43x.">0-ft.,  and  a  30x30-ft.  addition  to  the  ice  plant  of  G.  C. 
Schlegelmilche.  Germantown  and  East  School  Lane.  Koelle. 
Spath  &  Co.,  26th  and  Oxford  St..  is  Arch.  The  estimated  cost 
is  $20,000. 

+Phiiadelphia,  Penn. — Fretz.  Gross  &  Co.,  22d  and  Sedgley 
Ave.,  has  awarded  the  contract  to  FR.\NK  K.  ST.\HL.  2713 
North  Park  Ave.,  for  the  construction  of  a  two-storv,  75x121- 
ft.  factorv,  to  cost  $17,000.  Peter  Kuhn,  3058  North  Eighth 
St..    is   Arch. 

+Phlladelphia,  Penn. — William  B.  Lewis,  151S  Market  St., 
has  awarded  the  contract  to  SMITH-HARDICAN  CO.,  1606 
Cherry  St.,  for  the  construction  of  a  three-story,  20x90-ft 
building,  to  cost  $16,000.  Henon  &  Boyle,  10  South  18th  St., 
is    Arch. 


4-Phllndriphin.  Penn.— The  West  EU-rtrlc  Malr  Curler  Co. 
luiN  awardi'.l  llii-  •onlract  to  IC.  MOLLIES' BACK,  K.th  and  IlaCQ 
St.  for  llii-  1  iinnlruitlon  of  a  two-Hlory,  ri;ixl2H-ft.  fai:tory, 
«<i  coHl    $2:1.000.      111. I. ell    W.    Pollock,    IS02  ChoNlnut   St.,   Ih  ArcFi. 

♦  i'hllndrlphln.  renii.-  The  lloNH-HrlKht  .MfK.  Co..  K«con<l 
ami  i;rlo  Ave,  liiix  awarded  the  ooiilriict  to  IIAltltlSON  C. 
IIIOA.  102'.i  Wood  St  ,  for  the  construction  of  a  one-story, 
loxiso-ft  niiK-hliie  Hhop  to  cost  $3.1,000.  Wittson  A  Ilucklo, 
1211     Walnut    SI      Is    Arch        .Note.l    Oct.     IT,. 

IMilliHloliihlii,  IViin,  O.hrle  Bros,  423  North  Third  St.,  will 
luill.l   ..    I. Mil    ■  In.  \    brick   aildltlon    to  Its   fiiclory. 

IMtlHliiiruli,  i'enn,— The  Columbia  Ice  Co.  has  acquired  a 
site  i.n    llamllli.n   Av...  an.l    will    build  11   t3ii,iMlO   plant. 

.trrnnion.  I'enn,  -The  Delaware  K-  Hudson  Co.  will  erect  a 
c-olil-Hlorau<'  plant  to  cost  about  $100,000.  F.  I).  Anthony, 
Allian.N,    .N'.    Y..    Ih    Conslr.    Kngr. 

+llal«lni»re,  Md.  -The  CONHf )LODATED  ENOINEERINO 
CO.,  CalviTt  llldK.  has  been  awardeil  the  contract  for  the 
i-onstructli.n  of  a  Ihiee-story.  lNx6r.-ft.  warehouse  for  Isaac  J. 
.SchbHHlnKc.r.  2011  .Madison  Ave.  .1.  < '.  Sp.dden.  1640  Hanover 
St..    Ih    Arch.      The    .sllmated    cost    is    $1.5,000. 

♦  Ilaltimore.  Md.— The  Huilson  Cement  gc  Supply  Co..  West- 
ern .Maryl;ind  R.  R.  ,-ind  Third  St.,  has  awarded  the  contract 
for  Ih.-  <-..nH(ructl<.n  of  two  warehousi'S  to  the  f;f)NHOLI- 
l»ATi:i>  K.N'GINEKRING  CO..  Calvert  Blilg.  The  estimated  cost 
Is    $20.11(1(1. 

♦  LnKranice,  4>a. — The  Merltas  Mills  has  awarded  the  con- 
tr:icl  for  the  building  of  Its  cotton  warehouse  to  T.  C. 
Tllii.MI'SdN    ,s:-    P.Rf).S. 

lllrnilnKhnm,  Aia. — The  United  .States  Cast  Iron  Pipe  & 
Foundry    Co      will     build    an    addition     to     Its    plant,     to    cost 

$100,000. 

IlirnilnKliani,  \in. —  (Olllcial) — Work  will  soon  be  started 
on  ii  live-story.  CiSxl  20-f  t..  relnforced-concrete  cold-storage 
plant  for  the  Birmingham  Ice  Factorv  Co.  The  estimated  cost 
is  $75,000.  D.  I.  Davis,  431  South  Dearborn  St.,  Chicago,  III., 
Is  Arch. 

iSelma,  AIn. — Selma  Oil,  Ice  &  Fertilizer  Co.  will  Improve 
Its   plant   on   Franklin   .St.,   at   an   expenditure   of  $30,000. 

Xatrhez,  Miss. —  Plans  have  been  prepared  bv  M.  R.  Car- 
penter. Arch.,  21116  Webster  Ave.,  Cincinnati.  Ohio,  for  the 
construction   of  n  cold-storage  plant   for  the  Natchez  Fish   Co. 

niemphiM,  'I'enn. — Pritchard  Bros,  is  leceiving  bids  for  the 
construction  of  a  two-story  warehouse,  to  cost  $25,000.  G.  M. 
Shaw  &  Co.,  Tennessee  Trust   Bldg.,    is  Arch. 

+MeniphlN,  Tenn. — The  Chera-Cola  Bottling  Co.  has  award- 
ed the  contract  to  CHARLES  HURLER  and  A.  B.  LAN.VING, 
for  the  construction  of  a  two-story.  60xl48-ft.  building,  to 
cost  $15,000.  R.  L.  Hood  is  Pres.  and  Gen.  Mgr.  William  B. 
Boone   is  Arch. 

Ft.  Thomas,  Ky. — The  Highland  Film  Corporation  contem- 
plates the  construction  of  a  plant  to  cost  $1,000,000.  James 
T.    Ford   is   Pres. 

+I'OuiNviiie.  Ky. — The  COMBS  Lt'MBER  CO.  has  been 
awarded  the  contract  for  the  construction  of  a  roundhouse, 
repair  sliojis,  and  other  auxiliary  buildings  for  the  Chesapeake 
&    Ohio    R.U.      Tlie    estimated    cost    is    $100,000. 

+Cincinnati.  Oliio — The  National  Lead  Co.,  Freeman  Ave., 
has  awarded  the  contract  to  the  FERRO  CONCRETE  CON- 
STRl'CTION  CO.  for  the  construction  of  a  $40,000  addition 
to   its   plant. 

+Cinpinnnti,  Ohio — The  R.  K.  Le  Blond  Machine  Tool  Co., 
4609  E.astern  .\ve.,  has  awarded  the  contract  for  the  addition 
to  its  plant  to  the  L.  EID  CONCRETE  STEEL  CO.,  1206  West 
Liberty  St.  Zettle  &  Rapp,  607  Johnston  Bldg.,  is  Arch.  Noted 
Apr.    22. 

+C1eveland,  Ohio — The  American  Ship  Building  Co.  has 
awarded  the  contract  to  the  CROWELL-LUNDOFF-LITTLE 
CO.,  1957  East  55th  St..  for  the  construction  of  three  buildings, 
estimated    to   cost   $160,000. 

Cleveland,  Ohio — Mrs.  Amanda  Corlett,  1020  Rockefeller 
Bldg..  will  build  a  three-story,  100xl52-ft.  auto  sales  and 
garage  building.  W.  S.  Ferguson  Co.,  615  Euclid  Bldg.,  is 
Arch. 

Mt.  Y'ernon,  Ohio — The  Essex  Glass  Co.  will  build  a  $50,000 
factory   this   spring. 

+Indianapolis,  Ind. — The  Bedford  Stone  &  Construction  Co. 
has  awarded  the  contract  to  the  WASHINGTON  &  MERIDAN 
CONSTRUCTION  CO.  for  the  construction  of  a  ten-story  shop 
and  office   building.      Henry   Kahn   is   Pres. 

Chicago,  HI.— Hill,  Clark  Sz  Co..  125  North  Canal  St.,  will 
build  a  warehouse  at  2100  Kilbourn  Ave.,  at  an  estimated  cost 
of  $80,000.     Lockwood  &  Wells  is  Arch. 

Chicago,  111. — The  W'estern  Plumbing  Supply  Co.,  119  North 
Desplaines  St.,  will  build  a  three-story  brick  warehouse  on 
Fillmore    St.      The   estimated   cost    is   $60,000. 

Chicago,  III. — The  Americ.in  Film  Co.  has  obtained  a  per- 
mit and  will  erect  a  two-story  factorv  at  6227  Broadway,  to 
cost  $30,000.     Hatzfield  &  Knox,  7  South  Dearborn  St.,  is  Arch. 

+Chicago,  III. — The  Weller  Mfg.  Co..  1834  Kostner  Ave., 
has  .iwarded  the  contract  for  the  construction  of  a  two-storv. 
50x250-ft.  warehouse  and  ollice  building,  to  the  STODDARD 
CONSTRUCTION  CO..  343  South  Dearborn  St.  R.  A.  Kirk- 
pntrick    is    Arch. 

♦Chicago,  III. — Bauer  &  Black,  Dearborn  Ave.  and  25th 
St..  has  awarded  the  contract  for  the  construction  of  a  three- 
storv  warehouse  to  JAMES  SHEDDEN  &  CO.,  106  North  La 
Salle  St.  The  estimated  cost  is  $20,000.  Holabird  &  Roche.  104 
South   Michigan  Ave.,   is  Arch. 

♦Chicago,  III The  National  Biscuit  Co..   409  West  15th  St.. 

New  Y'ork.  N.  Y.,  and  110  North  Morgan  .St..  Chicago.  111.,  has 
awarded  the  contract  to  JOHN  GRIFFITHS  &  .SONS  CO..  112 
AVest  Adams  St.,  for  the  construction  of  a  two-story,  140x35(i- 
ft.  warehouse,  estimated  to  cost  $250,000.  J.  R.  Torrance,  409 
West   15th   St..  New   Y'ork,   N.   Y.,   is   Arch.      Noted   Mar.   25. 

♦Peoria,  III. — E.  Lehman,  Federal  Warehouse  Co..  113  South 
Water  St..  has  awarded  the  contract  to  V.  JOBST  &  .SONS,  for 
the  construction  of  a  seven-story.  166x200-ft.  warehouse,  to 
cost  $200,000.     Reeves  &  Baillie.  732  Jefferson  Bldg.,  is  Arch. 
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Madison.  W.«.-The  union  Transfer  &  storage  CO.  w 
f,^'-Y>L^o\^r  Ar1r\o"sluth"Ll'^SaVirft..    will    receive    b.ds 

''^'  Mld-tn/^-i..-Moares.&  ^"lS^°/fof^r^eVe^^ft°o"r?.  ^11^5^! 
St.,  Chicago,  111.,  is  preparing  plans  for  a  seven  siorj^      ^,^.^^ 

^J^Ti^^r^^l'^.  ^Bicir;^i\be^7^eY.-ed  about  Ma>-^^1. 

Milwaukee.  Wls.-Herbst  fHufschm^dt    Arch.,   ._l^Ca^s^^  ell 

f^^oX  7a^ctor?^-o^r''&.^Ma^rl^l  ^at"p^   St.    and   North   Ave. 

..irerra-hKr^a'^ctor^-^a^U^ri-K^ 

^^'o„,uth;M.nn._Bicls  will  be  received  until  May  ^l^^rJ^Sl 
^.l';"erusrfor  ^t°hV^Tlr';^rn^^r^^eaTty°^C%.^°"Thf  "estimated  cost 
"  *D»l»«h:  Minn.-German  &  Je-sen.  Arch  411  A-erican  Ex- 
?ra"feor^.l'^lix'irO-Ft-ra7aU^^?o7  S^'^Al^Tomllnsol    VOO 

^T°"Br;r\rcl^:l2^00"F^•de^it"Bl"g..'is  re^ceiving  bids. 
"^^    DoHith.  Min„.-TheGowan.Lenmng   Brown  Cc.^^^^ 
r^oO^'io    '^°K"^^r?,er^n.rn:-4\°l'^km^'rTcln  Exchange  Bank  Bldg., 

is  A'rch.     Noted  June  18;^  prepared  and  bids  will 

Minneapolis.  Minn.— Plans  ha^eoeen  P      i  g^.^   Northwest 

be  received  by  Bertrand  &  Chamberiain^A  .^^.^rehouse  for 

Bank  Bldg..  fo^„  ^he  construcUon  of  a  fixe^stoo  ^^^^  .^  ^,^^^^0 
the  New  England  Fu.mture  co_  ^^^i^„„.  Topeka  &  Santa 

Vrgentlne.  Kan.— (Official)— ine  f^'-'  ^ain   elevator,    in- 

^'    ^^•/i'he"'.?ap.*'c"t'^   bv    2^000  OoS  bu. '' Jo|n   S.    Metcalf    Co., 

creasing    the   caPaf'^>      (<v,icago    111.,  is  Arch. 

108  south  La  Salle  ^l';^  ChicaBo^       Wholesale   Candy   Co.   will 

Pittsburg;.   K»n.— The    FittSDurB  $12,000.      J.    R. 

^^k'^le^   \''.?'^\ft''FlurtVst.!'^^l^k^      Albert    Callire.    318 
Globe  Bldg..  is  Arch  Wholesale   Grocery    Co.   will 

-Winfield.   «»"•— J,^^nOxT40-ft    warehouse,  to  cost  approxi- 

^«^ --?:^S/f^rT^^r  ^-  ^^^^:  -30. 

"''\?.:^ar>>^.-T.ne  -o-dHeraia  Publishing 

R.  Kimball.  503  McCoyne  Bldg  Nicholas    St..    has 

♦Omaha,    ^^b-— L     "  .^^i^^i  i, N  &  JOHNSON  for  the  con- 
awarded   the   contract   to   NEWA1A.^^^«^^_^^^^^^^^_    ^^    ^„    ^sti- 

^'a?edcost°of%GO,000      Noted  Apr.  1. 
factory      F.  C.  Gunn  is  Arch. 

warehouse.  -vmrri'!  Packing  Co.,  Chicago,  111.. 

Dallas.  Tex.-TheNe^soi^^  Morris   lack.ng^^  ^.  ^^  ^^^^^ 

r/a  8^i?e^°■§t^     -  -  f  ^Vf'k'^'M^crr  Billingh^rwash.. 
i,  i^'t'e^^stYd  rn^'^T^lir^o  e^rec^i^^sYl^mon  cannery  at  Glen- 

'^"l.att.e.  ^^--L^I^f.r-k^ve  ^"k';is^';feii"^in?o°rpo'r^t1dSrr 
^ke'c'^nructiin  of'^a^flsh^^ca^nerV  at  Loyal  Heights,  a  suburb 

The  estimated   cost  is  »l-'.0OO-  ,  p„    ^m  bujui  a  one- 

'''""rn\i';^rpi~nT'';t^an'^e^sn-ate°d'cfs°t    "f    $16,000.      Bebb 

story    printing   !>''>"'•   'Y<.  '!.    „v, 

&  Gould,  Denny  Bldg.,  is  Arcn.  r.lacler  Fisheries 

Tneoma.  W«sh.-According  to  reports   the  Glacl^^r  Fl^^^^ 

?u°r.n^r-r.''l=^\u%'t'o?a^«e"tVa"nt''°"E.   A.    Sims.    Port   Townsend. 

'-  '".lr„nTire.-C.  O,  Anderson  contemplates  the  construction 
of  a   uw/lry  manufacturing  plant. 

"'  ;  :„rtl.n„.    «re.-Tho    -"tract    for    the    const  rue  t  Ion  ^of    a 
fouT-Mtorv     mill    at    liroadway     ami     ''"y," vj^^YKU.     The  estl- 

^Kt^i^^oT"^':::^^^^"  ^^■s^i.t^.i'-trArch. 

111.,'has    '•war'l*';       he    <o"tra<t     ^.r     ,^^^j^j^^   Portland.  Ore. 
,60.000   canning    faaoy    to   Mt^    ^^^^^^^^    ^^     ^^^^    ^^,,^,    ^    ,„^ 

<-n»telln.   tall'.       ";;     1^^^^   p,   |,T5,000. 

:^t-"A";„r!:iV,a'^;;n;."r.r;;^;\"Vt..'"to"c"os?»T.O.O„0.     oar.  S.obrand  is 
^";,.„   Kr„n,...c„.   C»nr-Th^   CO    t        ,    f        ,n„^cons.ru^^ 

;::.;:;vJ';."i]!.d''!'.,Vhr^c^nr5n%N'H'vAVT.oN  c...,  at  153M.3. 


FEDKRAL  GOVERNMENT  WORK 
Quarantine    Statlon-Portlana,    Maine-Bids   were 


,,,,„^ — ,..,,^    received 

Ap;^;2J:'bV7i^^^tingSupervi^ngAr<^ 

lows:  Charles  E  burner  Co..  ^oston  Mass..  ,  charlottes- 
Rumery  Co.,   Portland     $b9  216.   King  uum  j    Kresse 

ville.Va.,  $72,813.  Otto  Nelson  Co.  Ba  g^^.^«^^  Co.  Lewiston 
Co..  New  York,  N.  Jv  *,S^'  Npw  York  N.  Y.,  $75,445;  Forgiole 
$92,400;  W.  H.  Flfsel  &  Co  Ne^  ^ork  iN^x  .  *  f^^^^„^_  Mass., 
&    Romano   Co.,  Por"and    $,1  ,-».«-.   ai.^^.  West- 

l;?'l?l.t   S";"Sl»S  ?.Sh-V*?o  ¥h.   U.    S.    Jlorin.    HCB.tal. 

Boston.  The  contract  has  been  award- 

,  t„*?'lfl^RlE?M\NN'TolIdo.  Ohio,°at  $38,850    for  dredging 
f^  t'^e-'Niag^r^a'^^v^r:  ^Noted  Mar    18  and  Apr.     2. 

Boat  I^andin;,  and  Cran^Rondou^XY^-Bds^^.^m^^^^ 

;iov"ing''°a%1l  ^iTerfng^Ihf  "S^^nd^^^^ook  Coast  Guard  Station. 
"  ^Brrniipittrrgh,  Penn^-Bi.^s^will^he  recei^ed^until 
&?tTsbSi^gh.^lor^USf.fi^ng^To^1o?k^lSlrs^-h!uses\t  Dam   No. 

'■  ^Z:HT.l^  -;-P-.«'-Vn^'Vo^rt^hf  B^re-aV-orMirert^^ 
for   the   "mechanical   equipment   fo.    the   Bu^reau^^^^^^^    ^ 

rTl^DARD   EliGlNllEmNG;c5.%Vo^^^^  Bldg.,   Washing- 

ton^ at   $63,650.     Noted  Mar^  IS   an^  Apr- ^.fji  ^^  received  until 
•Re«irIns-Wash.n|ton    D^C.      BKi|  ^^^^^^.^^^   j^^    ^    ^f   m- 
2  p.m..  May  11.  b>    the  ^ecreiarj  ^^^.^^    j,^^,.    ^^j 

ra'lV^e'^iero^^Vhe^Prten^t  O^flicl^Se^rnth  alid  F.  St..  N.^^ 

"'  R^:::rHn.-Washington^  Fos^t'^^'cl^  ^^p^a^t'-rn't'^vts^hin^": 
bv   the   Chief  Clerk   of  t^e  Post  umce   i^ep^  Building, 

t6n.   D.   C,   for   rewiring   the  Post  Office   uepa  Washington. 

Washington    as    follows        Capitol    E-^ecir  ,  $19,900; 

D.  C,    $26,900;    J.    E.    Tajlor.    Inc.,    vva^nin^        ;^     Carroll  Elec- 

E.  S.  Downs  &  CO  Philadelphia  Penn»,.^  ^  ^^  ^^^^. 
trie  Co..  Washington.  D.C,  $24,0.9^  vv.^  Reading  Penn, 
Ington,    D.    C.    $24,628     Reading    t,ie<.  $23,649  and 

$28,000;  Howard  I\Fol^>  p^^th  St  nIw  York,  ^\  $16,494. 
Charles  F.  Brown.  51  >  East   -Sth  St.    NeNV  ^^^ 

Sewers-Washington^    D     C.-Buls    -^ere    ^ece^^^   .onstruc- 

Commissioners  of   th«^  S-fAyj^ct   as   follows:      (a)    ordinary   ex- 
tion   of   sewers   in   the   l^|trici   at,   lu      j     ;^    ^   ^^  j  j^.    masonry, 
cavation.    (b).  concrete   masonr>(c)xurine( 
(d)  sewer  brick  masonrx       :^>  arren  r.  c^  ^       ^^^     j-_ 

.  pt'-SfTu  Sf  i!f"."=r?..%  B^otVof  Co„ml....n.r.,  lor 

?o%^!:lrr^^'in.J  L^t^ei  ?!.^c^k 'g^at'e^  ^l^fcaTns^Nos.   12  and  20.  Ohio 
""T-ement-Wheeling.   W.   Va.-BUl^swiU  be   received  ^unm   11 

S^Sr^i^^^^S^SN^^o^ki^---;:;;;^- 

cemeni   lui    ^  ,.,     p BUls    were    received    Apr.    19 

BulIdlnK— Wilmington     N.t .      «'"?"'=  p^pt       Washington, 
by    the    S"Pe'\""",?:   Architect     ^s^ifj  p    ,^  ^^   ^^^  ^^    ^ 

D.   C,  for  constructing  medical   omterh    qu  Wilmington, 

5'rro'o"V''F 'num.avan°ri^rtsm'oStrVa^  ^lO-^"'!'  '^"'^  ^"'''^■•^ 
»er?\^Umi"n"gT^n.   *^«00.      Noted  Apr. 

*(>n.ent-WilmlnKton,   N^^  C'^:^:^^  '•?   ^r  "s     lOnKineer    Office, 
noon.    May    -«•    ''^    ^^'L  «,,  ^.qoO  bb  lof  Portland  cement. 

"•is;::;r:f  >::^v>"^^^,;-{!  -  --ed^untu^i 

noot"  MTiV'-'f  br^"^l  w  c"-L^^ 

ing   two  Hte.l   lighters  contract  has  been  award- 

♦  I'o.t  OIHo.-     V'\?,ll?i'i;  r  2  7^0     1133  I  loi  dwav.  New  York, 

?i'  *"  'T.Vt4VV'oo''f .n'l-onsU-u'^-trn'g   i'J'oJt' of.lce   Kt   Live  Oak. 

""!^ii„:^o.n::'-c;..:^;^m.Ten^ 

^-SWlssr:..!""!-   ."■iV,?*^St!Sanu^s^Bldg..  New   York.   N.  Y..  at 

*^'S.H  ......  i-«.i-."?  i>-v^\;ir  rf%.*ion^i"^eer\^J^e' 

noon.     May     19.     ''V     M''.'-    •'■    ,\  ■    ;,  .V.lgi,    "Nolln    Itivor." 

'•■•r»7;:.-':  vir^  r  j.»^^^ 

2    p.m..    May    12,    by    the    '■'►•"'';.""'^  ,,  '"  tructurV    of    .\»htabula 

;?Lf";;:-:at';;^u/rS%^..u:;..  ^j:Mai:ui:i  ..arbor 


April 


i;ti. 
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riiMi  oni.T    T.iif.io.  oiiio     iii.iM  \v<Ti>  UMi-iviii  Aim     :;n.  i.v 

till'  AilliiK  Suin'iN  IhIiik  Airlill.rt,  Tumihiii  \  l>«|il.,  WiinliliiKl"". 
|>  (V,  r<ii'  lli«  l'<-liioili'llliK'  »r  Ihf  pnnl  ollliT  nt  Tolrilii.  (ii) 
><\i'lii<llllK  wurU  on  (lii<  llili'il  iiikI  foiiill)  mIhiU'H.  (Ii)  wot  I(  (ill 
th<<  Ihlril  iiiitl  f<iiirtli  hIoiIi'M,  Ii')  totiil  iim  rollowii:  IIiIkIiI  Con- 
Ntnii'tlon  Co..  Toli'ilo.  (i|il<>.  in)  t\:,.:,-2».  Ili)  IH.-HM:  Kiiiiik 
M  \\i-;iUlrv.  t'linloii.  ulilo.  in)  JIS.l'sil,  (li)  $lii.s:i!l.  (.)  »'.'(i.ll!i; 
S.hiiil.lt-lliiiwoo.l  C.i,,  Ti.l.-.lo,  Ohio,  (11)  |-.'1,()X(I.  (Ii>  »«'.H»il: 
J.iliii  (!.  rnki'fiT  .V;  Co..  MliiKrvii,  Ohio,  (u)  llM.oril,  (li)  |70ilO 
an. I  Ntptuim  H.  Siiivlli.  Inc..  Nuw  York.  N.  Y..  (n)  |2I.S»S.  (b) 
JH.il.'i.      Notoil    Mm.     IN. 

*4'rlhM  mid  Sii|irrii<riif«urrii-  lliirlxir  Itr.'icli,  Mlili.  IIIiIh 
will  !»•  i.-i-.'lv.-il  iiiitll  n.Hin.  Mnv  :;ii.  I.y  I,I.miI.-«'o1.  .Mm.soii  .M. 
rnlrli-k,  for  imhimI  iiKlliit;  ami  iilarlni.;  two  llmlii-r  iiIIim  iinil 
ii'lilailiikT  with  coiii'irli-.  tlmlior  HUl><-i«truoturo  ill  llic  liii'iik- 
wat.r.    Ilarl.or    Itia.li.      .Not.'.l    Apr.    K.. 

^Sliinr  l<l|>rn|>— lliirbor  Iteiirh,  MIth.— HIiIh  will  liu  ro- 
coImmI  until  noon.  M  iv  1  !•,  Iiv  I.U'Ut.-('<il.  Mimon  M.  ratrlck. 
KciU-inl  lilclK.  lU'trolt.  .MIoh..  for  furnlHhlnK  mul  pliiclnn 
wtoni'  riprap  iiloiifc  laUi*  faou  of  tho  niiiln  break  water,  ilarbor 
lioarh.       Note.l    .\pr.     ITi. 

S)rr«liirln»t— Krwoonaw  Hav.  Sllch.-  Hlil.s  will  be  rooolviMl 
untU  li>  a.m..  May.  4.  I.y  .MaJ.  K.  I>,  IVck,  C.  S.  Kn>{lnecr  Otib'i". 
inihilh.  .Minn.,  for  <lr<~ilKiim-  In  (intoniiKon  Harbor  iiiiil  water- 
way   acro.s.s    Keweenaw    Point.    MIeli. 

-^I.iM-k  Iiii|»r«v.>moiit  Sault  Ste.  Marie.  MIeli.  -Itld.s  will 
be  reoeiveil  iinUI  noon.  Mav  LM.  by  Lieut. -Col.  Manon  M.  I'at- 
rlek.  Ke.bral  HI. In..  l>elroit,  MIeh..  for  eonMtruetliiK  eonerete 
niasoniy    for    fourth   loek   at    Sault   Ste.   Mario.      Noted   Apr.    l.'i. 

-^Ulkr  mill  Heveliiien«— Cla.stfow.  Mo. — Hlds  will  be  received 
until  noon.  .Mav  LM.  bv  Uleut.-Col.  Herbert  Deakyne.  l\  S. 
ICnnlneer  Olllee.  Kansa.>i  t^ltv.  Mo.,  for  eonntruet Iiir  about  22.^() 
ft.  of  standar.l  :t-row  timlier  dike  and  about  12.000  ft.  of 
standard    revetiiient    on    the    .Missouri    Ulver    near   tJlasjfow. 

-^Dlkr — Napoleon.  Mo.-~Hids  will  be  received  until  noon, 
Mav  20,  bv  Lieut. -Col.  Herbert  Deakyne.  U.  S.  KnRlneer  Otllce, 
Kaiisas  Clty.  .Mo.,  for  constructlnR  about  .ISOO  ft.  of  standard 
3-row-  timber  dike  on  the   Missouri  River  near  Najioleon. 

■^Dlkr^ — -Waverly,  Mo. — Hids  will  be  received  until  noon. 
May  24,  by  Lieut. -Col.  Herbert  Deakyne,  U.  S.  lOnRineer  Olllce, 
Kaiisas  City,  for  eonstructhiK  .l-'iOO  ft.  of  standard  .3-ro\v 
timber  dike  on  the  Missouri   Uiver. 

-ADIke  mid  llevetiiient — Waverly.  Mo. — Bid.s  will  be  received 
until  noon.  May  24,  by  Lieut-Col.  Herbert  Deakyne,  I".  S. 
Knjiineer  Dllice,  Kansas  Citv,  JIo.,  for  oonstructinK  about  1000 
ft.  of  standard  .'i-row  timber  dike  and  5000  ft.  of  standard 
revetment   on   the   Missouri    Uiver. 

+UarrackH.  KItehrii  nnd  Storehoune — Hot  Spring.s,  Ark. — 
Contracts  have  been  awarded  for  constructing  barracks 
kitchen  and  storehouse  at  the  Army  and  Navy  Hospital  as 
follows:  KKLLY  &  H.-\CHE.  Leavenworth.  Kan.,  at  $19. ISO, 
for  construction  proper:  M.  B.  SANDEHS,  Little  Rock,  Ark., 
at  .'?.'>722,  for  plumbins:  and  heatine  and  to  GKDRC.E  T. 
SCHMKLZEL,  Hot  Springs,  Ark.,  at  $71S,  for  electric  wiring. 
Bids   were   opened    Mar.    20.      Noted    Mar.    11. 

Post  Ofllee — Longview.  Tex. — Bids  will  be  received  until 
3  p.m..  June  2.  by  James  A.  Wetmore.  Act.  Superv.  Arch.. 
Treasury  Dept..  Washington.  D.  C,  for  constructing  the  I'.  S. 
post   ortice   at   Longview. 

Steel  Towerd — Point  Isabel.  Tex. —  (Isabel  post  office) — 
Bids  will  be  received  until  11  a.m..  May  29,  by  H.  R.  Stanford, 
Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington, 
D.  C.  for  two  300-ft.  steel  towers  for  the  radio  station  at 
Point   Isabel. 

+Dorniitorr — Tuba.  Ariz. — The  contract  has  been  awarded 
to  the  HETZEL-WINGET  CO..  Los  Angeles,  Calif.,  at  $25,300, 
for  constructing  a  stone  dormitory  at  the  Western  Navajo 
Indian    School.      Noted    Mar.    11    and    Apr.    15. 

+'A'Puiupin>;  Plant — Seattle,  Wash. — The  contract  has  been 
awarded  to  U.  P.  Wood  ct  CO..  Philadelphia.  Penn..  at  $29,075. 
for  constructing  a  i)umi)ing  plant  at  Lake  Washington  canal 
locks.     Noted   Feb.   11    and   Apr.   1. 

MlHcellaneons  Supplies — Panama— Bids  will  be  received 
until  10:30  a.m..  May  5,  by  Maj.  F.  C.  Boggs.  (Jen.  Pur.  Agt., 
Panama  Canal  Comn.,  AVashington,  D.  C,  for  furnishing  mis- 
cellaneous supplies. 

MISCELLANEOUS 

Subway — Boston,  Mass. — The  Public  Service  Commission 
recently  presented  plans  to  the  State  Legislature,  showing 
how  it  is  possible  to  link  the  North  Station  with  the  .South 
Station  and  give  these  terminals  short  and  direct  connection 
with  the  Boston,  Revere  Beach  &  Lynn  R.R.,  and  with  the 
large  docks  in  South  Boston  and  East  Boston.  As  the  cost  of 
putting  this  scheme  into  operation  would  be  $30,000,000,  it 
was  submitted  only  for  the  purpose  of  showing  a  method  of 
solving  the  transportation  problem   in   that  city. 

^Tatatoriuni — Holyoke.  Jlass. — Bids  will  be  received  by  the 
Board  of  Public  Works  until  Apr.  30  for  the  construction  of 
a  swimming  pool.     John  F.   Sheeh.an   is  City  Clk. 

Motor  Apparatus — Newport.  R.  I. — The  City  Council  has 
passed  an  ordinance  providing  for  the  installation  of  motor 
apparatus  in  the  flre  department.  Francis  N.  Pullerton  is 
City  Clk. 

-^Seawall — Bridgeport.  Conn. — (Official) — Bids  will  be  re- 
ceived by  the  Board  of  Park  Commissioners  until  1  p.m..  May 
10,  for  the  construction  of  about  450  ft.  of  seawall.  A.  H. 
Terry  is  City  Engr.  B.  F.  Cooney  is  Clk.,  Board  of  Park 
Commissioner. 

Subway — Buffalo,  N.  Y. — Bids  will  soon  be  asked  by  the 
Buffalo  Grade  Crossing  Commission  for  the  construction  of 
a  subway  under  the  Pennsylvania  R.R.  at  Lord  and  Smith  St. 
A  subway  is  also  to  be  constructed  at  the  Bailey  Ave.  crossing. 
G.   B.  Guthrie,   Elliott   Square   Bldg.,   is   Engr. 

Dock  and  Hetainini;  Wall — Buffalo,  N.  Y. — The  Great  Lakes 
Dredge  &  Dock  Co.,  Morgan  Bldg.,  Buffalo,  submitted  low 
bid  at  $3^.2."i0,  for  the  construction  of  dock  and  retaining  wall 
at  Bird  Island  I'ier.  George  H.  Norton,  Municipal  Bldg.,  is 
City    Engr. 

Lumber — New  Y'ork,  N.  Y. —  (Borough  of  Manhattan) — 
(Official) — The  following  are  the  bids  received  by  the  De- 
partment of  Docks  and   Ferries  for  furnishing  and  "delivering 


l,r.7r,,ir.r.  <ii  ft  of  lumber,  the  prIc.M  following  belnif  per  1000 
ft.  bill.:  Illrseh  Lumber  Co.,  20  Ueitv-r  St.,  New  York,  $23.93; 
Stan. bird  Lumber  Co.,  $24.9:,;  J.  A.  Miiloiieyj  125,46;  J.  H.  Hiir- 
Ion  /i  Co,  Ine,  $2H:  Cooney  KckHleln,  $24. 5!);  K.  H.  iliivlliind, 
$2.^  IS;   Alliiiitb-  Gulf  Co.,  $25. NO. 

I.oriiniollvr  .  rnnrM  New  York,  N,  Y. —  (Borough  of  Mnn- 
liiillaii)  HiMUIiil)  lildH  will  be  received  by  J.  T,  Ket hemton. 
Coiiir.  of  Street  ( 'leaning.  .Miinleipiil  BI'Ik..  until  noon,  .May 
5,    for   fiiriilHliliig   and   '■oiivurliiK    four   locomotive   craneH. 

Trueks  New  York.  N.  Y.  — (Borough  r.f  Manhattan) — 
(Olflelal)  HI. Is  will  !..•  ree.lve.l  by  J.  T.  Fet lierMton.  C.imr.  of 
Sli.<«t  CbaiiliiK.  .Miinl.'ipal  lil.lg..  until  noon.  .May  5,  for  fur- 
nlHliliig   20   tru.'ks,    lo  be  UHe.l   In    Kiitherlng    paper  an'l    rubblMh. 

+Miibwnj  -.N.  w  York,  N.  Y. — -(Borougli  of  Manliiittan) — 
((illl.lal)  Tlw  .•..nlia.'t  for  tin-  .oiimI  rii.tlon  of  S.-etlon  No.  2 
of  Uoiil.'  .N'.i.  12  .if  til.'  I'lant.-in  Parkway  Hiibway  h;iH  been 
awar.l.<l  l.>  lb.-  lNTi:i:-CO.\TINl  :NTAL  CO.N'.STUI.'CTI'JN  CO., 
2C  Coitlandt  St.,  .\.w    York,  at  $2,744,203.      .Not.^d  Apr.   1   nnd  22. 

Corporndon  Vard — N<!W  York,  N.  Y. — (Borough  of  Manhat- 
tan)—  (Olll.'lal) — The  following  are  the  bl.lH  received  for  tho 
coiiHtruc-lion  of  a  .-orporiitlon  yar.l  uii.ler  the  .Manhattan 
Briilge,  between  .Ma.llHon  and  Monroe  ,St.  A.  V.  JohnHon  &  Co., 
$11,344;  U.  J.  Maek.v,  $12,440;  B.  Diamond.  $12.SSS;  J.  KreHsl, 
1133  Broadway,  New  York,  $1(),S00;  Tully  &  .McGlnlH,  $12,- 
49S;  GaHpeslnl  &  DeBlasl.^  $12,H15:  W.  Konop,  $12,100;  D.  O. 
Pecoia,  $12,700;  W.  J.  MaiHhall,  $12,900;  Winkler  Construc- 
tion Co..  $11,180;  Northern  Cornice  &  Roofing  Co.,  $10,998. 

I,unil>cr— New  York.  N.  Y.  — (Borough  of  .Manhattan) — (Offl- 
clal)  —  P.I.Ih  will  be  received  by  J.  T.  F.'therHton,  Comr.  of 
Street  Cleaning.  Municipal  BMg.,  until  noon,  .May  C,  for  fur- 
uishiiig    and    delivering    lumber. 

-A-Siiliway — New  York,  N.  Y.— (Borough  of  Brooklyn) — 
Bills  will  be  received  by  the  Public  .Service  CommlH.-don  for 
the  First  District,  154  Nassau  St.,  New  York,  until  May  18  for 
the  construction  of  .Section  No,  2  of  Route  No.  49,  a  part  of 
the  Culver  Itapid  Transit  R.R.  A  three-track  elevated  rail- 
road, beginning  at  a  point  in  Gravesend  Ave.  about  525  ft. 
south  of  B.ay  Parkway  .and  extending  southerly  over  Graves- 
j'liil  Ave.  and  Shell  Rd.  to  a  point  about  525  ft.  south  of 
Ave.   X   is   required. 

.Motordrome — New  York,  N.  Y. — (Borough  of  Brooklyn) — 
According  to  recent  press  reports,  the  Sheepshead  Bay  Speeil- 
way  Corporation  has  been  incorporated  with  a  capital  of  $2,- 
500,000,  for  the  purpose  of  constructing  a  large  two-mile 
motordrome,  also  ;i  large  athletic  field,  and  it  is  planned  to 
purcliasc  the  Sheepshead  Bay  race  track  for  this  purpose. 
This  corporation  is  composed  of  many  prominent  men  in 
and  .around  New  York  and  a  great  many  men  who  have  in- 
terests in  large  automobile  concerns.  For  the  present,  the 
company's  offices  are  located  in  the  Whitehall  Bldg.,  New 
York.  Everard  Thompson,  at  present  director  of  the  Yale 
Bowl,    is   Gen.   Mgr. 

Drainage — Atlantic  City.  N.  J. — The  City  Commissioners 
plan  to  extend  the  underground  drainage  system.  Bonds  for 
$100,000  will  be  issued  for  this  purpose.  John  W.  Hackney  Is 
City   Engr. 

Kllmination  of  Grade  Crossing — Cranford.  N.  J. — The  Pub- 
lic Utility  Commission  has  issued  an  order,  to  take  effect  May 
15,  to  the  Central  R.R.  of  New  Jersey,  the  Township  of  Cran- 
ford and  the  public  utility  companies  involved,  to  eliminate 
the  grade  crossing  at  Union  Ave.  The  work  must  begin  by 
June   15   and   must  be  completed  within   18   months. 

Fire  Station — Jersey  City,  N.  J. — The  City  Council  is  con- 
sidering the  construction  of  a  fire  station.  Michael  I.  Fagen 
is   City   Clk. 

Memorial — Newark,  N.  J. — By  the  provisions  of  a  bill  passed 
by  the  Legislature  the  citizens  will  vote  at  the  general  elec- 
tion next  fall  on  the  issuance  of  $150,000  in  bonds  for  the 
erection  of  a  permanent  memorial  of  Newark's  250th  anni- 
versary. 

Grandstand — Newark.  N.  J. — The  Essex  County  Park  Com- 
mission h;vs  approved  plans  for  a  grandstand  at  the  race  track 
in  Weeciu.ihic  Park  to  cost  $08,000.  If  the  Board  of  Chosen 
Freeholders  fails  to  provide  for  the  $6S,00()  expenditure  in  the 
next  tax  budget  the  matter  will  go  over  for  a  year. 

Shelter  Building — Newark.  N.  J. — The  Essex  County  Park 
Commission  has  approved  plans  for  a  shelter  building  at 
Irvington  Park,  which  will  contain  lockers,  shower  baths,  etc. 
The  estimated   cost   is  $10,000.      Bids  will   soon   be   received. 

Shelter  Station — North  Bergen.  N.  J.^ (Official) — Bids  will 
be  received  until  2  p.m..  May  6.  by  the  Hudson  Countv  Park 
Commission,  Exchange  PI.,  Jersey  City,  for  the  construction 
of  a  shelter  and  public  comfort  station  at  North  Hudson  Park. 

Elimination  of  Grade  CrosMings — Paterson,  N.  J. — .\ccord- 
ing  to  press  reports,  it  will  cost  the  Erie  R.R.  about  54,000,000 
to  eliminate  all  grade  crossings  in  Paterson.  The  New 
.Tersey  Utilities  Commission  has  ordered  that  the  work  be 
done  but  no  time  limit  for  completing  the  work  has  as  yet 
been    set. 

^Retaining  AVall  and  Fence — Pittston,  Penn. — The  Board 
of  School  Directors  of  the  Kosciusko  School  has  awarded  the 
contract  for  the  construction  of  the  retaining  wall  and  fence 
at  the  school  to  HERMAN  MAYLANDER,  Wilkes-Barre,  at 
$22,71S. 

+Swimming  Pool — Baltimore,  Md. — The  contract  for  con- 
structing a  swimming  pool  at  Clifton  Park  has  been  awarded 
by  the  Board  of  Awards  to  HENRY  A.  BRANNAN,  4007  Bell 
Ave.,    Baltimore,    at    $25,900. 

Drainage — Charlotte,  N.  C. — Bids  will  be  received  by  James 
R.  Alexander,  Chn.,  Mecklenburg  Drainage  Comn.,  until  noon. 
May  3,  for  the  improvement  of  the  McAlpine  Creek  Drainage 
District  No.  1.  The  work  provides  for  the  dredging  of  seven 
miles  of  ditches,  containing  about  300,000  cu.yd.,  also  1200 
lin.ft.  of  lateral   ditches,   containing  about  12,000  cu.yd. 

•♦Track  .Material — Jacksonville,  Fla. — (Official) — Contracts 
have  been  awarded  as  follows  by  the  Board  of  Port  Commis- 
sioners for  furnishing  track  material:  Rails,  M.\RYL.\ND 
STEEL  CO.,  at  $1.37  per  100  lb.;  splice  bars,  MARY'LAND 
STEEL  CO..  $1.70  per  100  lb.:  bolts  and  spikes,  LACKAWANNA 
.STEEL  CO.,  at  $1.57  and  $2.32  per  100  lb.;  40  turnouts,  the 
KILBY  PROG  &  SWITCH  CO.,  at  $66.35  each.  F.  W.  Bruce 
is  Chf.  Engr.     Noted  Mar.   4. 
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+Drainase — Jennings.  La. — It  is  reported  that  the  contract 
for  the  drainage  of  a  portion  of  Grand  Marias  has  been 
awarded  to  the  LAKE  ARTHUR  DREDGING  CO.  and  the 
HUDSON-NICHOLAS  DREDGING  CO.  The  total  cost  is  about 
$100,000. 

Drainage — Selmer,  Tenn. — It  is  reported  that  the  Nairy 
County  Court  has  appointed  J.  W.  Wood  and  P.  M.  Patton, 
Kngr..  Jackson,  as  Commissioners  for  the  Big  Owl  Creel? 
Drainage  District.  The  contract  for  a  drainage  system  will 
be  awarded  about  Jlay  20.  The  work  includes  the  excavation 
of   about    1S1.500   cu.yd.   of   earth. 

Speedway — Cincinnati,  Ohio — The  Cincinnati  Motor  Speed- 
way Co.  has  been  recently  organized  with  a  capital  of  $500,000 
for  the  purpose  of  building  a  speedway  on  the  outskirts  of 
the  city.     H.  J.  Edwards,  Cincinnati,  is  Pres. 

Greenhouses — Columbus,  Ohio — Bids  will  be  received  by 
Carl  E.  Steeb,  Secy.,  Bd.  of  Trustees,  Ohio  State  University, 
until   noon.  May   IS,  for  the  construction   of  two  greenhouses. 

Kerreation  Ball<Iine — Columbus,  Ohio — Bids  will  be  re- 
ceived by  George  A.  Borden,  Dir.  Pub.  Ser..  City  Hall,  until 
noon.  May  4.  for  the  construction  of  a  one-story  and  basement 
brick  recreation  building  in  Glenwood  Park.  Specifications 
may  be  obtained  from  J.  A.  Jones,  Arch.,  Dispatch  Annex 
Bldg..   Columbus. 

Ditch — Napoleon,  Ohio— It  is  planned  to  build  a  ditch,  12 
miles  long,  to  be  known  as  the  Joseph  S.  Warren  ditch.  G. 
E.  Rafferty  is  County  Audr.,  and  F.  A.  Daum,  Napoleon,  is 
Engr. 

Ditches — Peru,  Ind. — (Official) — Bids  will  be  received  by 
E.  O.  Deeds,  Construction  Comr.,  until  9  a.m..  May  1,  for  the 
construction    of    several    ditches. 

+Draiii — Coldwater,  Mich. — It  is  reported  that  the  contract 
for  constructing  drains  in  Allegan  and  Barry  Counties  has 
been  awarded  to  WEAGE  &  TYLER,  Coldwater,  at  about 
$33,700. 

+Reoreation  BnildinK — Chicago,  111. — The  contract  for  the 
construction  of  the  recreation  building  and  shelter  on  Pier 
No.  2,  Harbor  Dist.  No.  1,  has  been  awarded  to  PASCHON 
BROS.,   at   $415,000.      Noted  Apr.   8   and   22. 

♦Concrete  Retaining  AVall — Chicago,  111. —  (Official) — See 
item    under   "Sewers." 

Ditch — Danville,  111. — Bids  will  be  received  by  the  Drain- 
age Commissioners  of  the  Jamesburg  Special  Drainage  Dis- 
trict, until  11  a.m..  May  22,  for  ditch  work,  requiring  12,285 
cu.yd.  of  excavation,  furnishing  and  laying  56,650  ft.  of  drain 
tile.     J.  F.  Fisher,  Garret  Bldg.,  Danville,  is  Engr. 

Pier — Milwaukee.  Wis. — Frank  P.  Schumacher,  Secy..  Park 
Comn.,  will  soon  call  for  bids  for  the  construction  of  the  lake 
shore  protection  pier  for  the  Lake  Drive  project.  The  cost 
is  estimated  at   $30,000. 

+Ditch — Rockwell  City,  Iowa — The  contract  for  the  con- 
struction of  Sac  and  Calhoun  Ditch  has  been  awarded  to 
COSTEGAN   &   HOSS,   Ft.   Dodge,   at   $8012. 

Municipal  Improvements — Kansas  City,  Mo. — The  City 
Council  will  soon  call  an  election  for  the  purpose  of  voting 
on  the  issuance  of  $4,560,000  in  bonds.  The  budget  provides 
for  the  following  improvements:  Grading  and  improving 
Union  Station  Park,  $100,000:  fire  stations  and  equipment, 
$125,000;  general  hospital,  $125,000;  municipal  farm,  $125,000; 
Sixth  St.  traffic  way,  $450,000;  sewers,  $400,000;  bridges  and 
viaducts,  $450,000;  Union  Station  approaches,  $700,000;  garbage 
disposal,  $300,000;  police  stations,  $125,000;  12th  St.  viaduct 
traffic  level,  $200,000;  improvement  of  existing  parks,  including 
Swope  Park,  $450,000;  comfort  stations,  $40,000;  23d  St.  traffic 
way,  $300,000;  Chestnut  Ave.  viaduct,  $25,000;  subway  under 
Robert  Gillham  Rd.,  at  23d  St.,  $15,000;  widening  Brook  St., 
$30,000;  Blue  Valley  sewer,  $500,000;  Improvement  of  the  Blue 
River,   $100,000. 

DralnaKC — Blytheville.  Ark. — It  Is  proposed  to  construct 
systems  in  Drainage  District  No.  16  and  the  Keystone  Drain- 
age  District. 

Levee — Helena,  Ark. — It  Is  planned  to  construct  a  40-ft. 
levee  through  the  Cotton  Belt  Levee  District.  N.  E.  Often- 
helser   is   Ch.    Engr. 

DralnaKe — Pine  Bluff,  Ark. — A  petition  has  been  granted 
by  the  County  Court  for  a  Drainage  District  No.  5.  The 
district  lies  three  miles  north  of  Wabbaseka  and  drains  into 
District  No.  3  and  includes  about  15,000  acres.  White  & 
Humphreys,    Kngr.,   has   made    surveys   of   this    tract. 

Fire  Alarm  System — Austin,  Tex. — The  City  Council  has 
decided  to  call  an  election  for  the  purpose  of  voting  on  the 
issuance  of  $25,000  in  bonds  for  an  automatic  fire  alarm 
system.     John   O.   Johnson    is  City  Clk. 

HkatluK  HInk — Seattle,  Wash. — The  Seattle  Ice  Coliseum 
Co.  has  been  incorporated  In  Seattle  with  a  capital  of  $300,000, 
for  the  purpose  of  erecting  an  ice  coliseum.  J.  P.  Clemson, 
Portland,  Ore.,  owner  of  the  Portland  Ice  rinks  is  Interested. 
The  building  will  be  175x350  ft.  and  will  have  a  portable 
floor,  and  a   $50,000   refrigerating  plant. 

^|,'lll — Seattle,  Wash. — The  contract  for  the  construction 
of  Duwumlsh  Fill  No.  3  has  been  awarded  by  the  Board  of 
Public  Works  to  HOLT  &  JEFFREY,  Railway  Exchange  Bldg., 
at   $2«,It7B. 

Uharf  and  Ilulldlnn— Seattle.  Wash,  —  Bids  will  be  received 
by  C.  K.  Itemslx-rg,  Secv.,  Port  of  Seattle  Comn.,  until  May  7, 
for  the  <or)Htructlon  of  the  four-story  Klore  and  office  building 
and  wharf  at  the  foot  of  Marlon  St.  The  cost  will  bo  about 
$25,000. 

4noat — Seattle,  Wash. — The  contract  for  a  65-ft.  gasoline 
powtT  piisHrngiT  and  towboiit  to  operate  In  Herlng  Sea 
has  been  awarde.l  to  the  McATEER  SHII'BUILDING  CO. 
The   cost    will    br   about    $10,000, 

^flhlp  <'onvr>'Or»-Seattl«'.  Wash— -The  following  bids  were 
received  bv  thi-  I'tirt  of  .Si-altle  ("ommlsHlon.  Central  Bldg., 
for  furnishing  ship  conveyors  for  use  ill  the  port  docks: 
WRTNKLKV  .SjrppLY  CO.,  $IO,IS0  (awarded  contract);  Meeso 
*  Gottfried,  $1I.SI7;  I'ligel  Sound  Machinery  Depot,  Seattle, 
$.  0,9HB;  Union  Machinery  *  Supply  Co,  Seattle,  at  $15,829. 


+Conerete  Snow  Sheds — Skykomish,  Wash, — The  contract 
for  constructing  the  concrete  snowshed,  1300  ft,  in  length,  has 
been  awarded  bv  the  Great  Northern  Ry.  Co.  to  HENRY  & 
McFEE,  White  Bldg.      The   estimated   cost   is   $250,000. 

Wharf — Tacoma.  Wash. — It  is  reported  that  plans  are  be- 
ing prepared  for  a  municipal  wharf  to  cost  $105,000.  W.  C. 
Raleigh  is  City  Engr. 

Repairs  To  Drydock — Portland,  Ore. — The  Portland  Dry- 
dock,  according  to  a  recent  decision  of  the  Commissioners, 
will  be  repaired  at  a  cost  of  $40,000.  J.  B.  Lockwood,  Engr., 
is  in  charge. 

Repairs  To  Dock — Portland,  Ore. — Plans  have  been  pre- 
pared by  J.  R.  Holnian,  Ch.  Engr.,  Oregon,  Washington  R.R. 
&  Navigation  Co.,  I'ortland,  for  the  repairing  of  Ainsworth 
Dock.     The  estimated  cost  is  $10,000. 

Mausoleum — Long  Beach.  Calif. — Plans  are  being  prepared 
for  a  large  mausoleum  to  be  built  in  Sunnyside  Cemetry  by  the 
Long  Beach  Cemetery  Association.  It  will  be  of  granite, 
reinforced  concrete  and  marble,  50xl50-ft.  and  is  estimated  to 
cost    $100,000. 

Bulkhead — Newport  Beach,  Calif. — The  Board  of  Trustees 
will  receive  competitive  plans  and  specifications  from  engi- 
neers until  May  10.  for  the  construction  of  a  bulkhead  for  the 
protection  of  the  ocean  front.     L.  S.  Wilkinson  is  City  Clk. 

Pier — Redondo,  Calif. — The  citizens  have  voted  in  favor  of 
erecting  a  pier  extending  from  the  end  of  the  bath  house  to 
Emerald  St.  It  will  be  900  ft.  long,  of  reinforced  concrete. 
George  W.  Harding.  Washington  Bldg.,  Los  Angeles,  Calif., 
has  been  selected  as  Consult.  Engr.  The  cost  is  estimated  at 
$121,000.      Noted   Feb,    23   and   .-Vpr.   1. 

Pier  and  .\eriai  Tramway — Venice,  Calif. — An  application 
has  been  made  by  the  Abbott-Kinney  Co.,  for  the  construction 
of  a  pier  and  aerial  tramway.  The  plans  provide  for  the 
construction  of  an  extension,  100x150  ft.,  to  the  Windward 
Ave.  pier. 

+DrainaKe — Greenfield,  Ont. — The  contract  for  the  con- 
struction of  the  River  Baudette  drain  has  been  awarded  to 
the  J.  G.  &  D.  B.  CAMERON,  Berwick,  Ont..  at  $21,417.  J. 
D.  Cameron  is  Township  Clk.  Magwood  &  Stidwell,  Cornwall, 
is  Engr.      Noted   Apr.    1. 

Concrete  Walls* — Ottawa,  Ont. — The  Department  of  Public 
Works  has  included  $20,000  in  this  year's  estimates  for  ex- 
tensions to  the  concrete  walls  of  the  Rideau  Canal  adjoining 
the  Government  Driveway.     R.  C.  Desrochers  is  Secy. 

BUILDINGS 


+Boston,  Mass. — C.  H.  Blackall,  Arch..  20  Beacon  St..  has 
prepared  plans  for  the  construction  of  four  additional  stories 
to  the  Colonial  Theater  Bldg.  Construction  work  will  begin 
about  May  15. 

+Boston,  Mass. — The  contract  for  the  construction  of  a 
ten-story  office  and  bank  building  at  Chauncev  and  Bedford 
St.  has  been  awarded  to  GEORGE  W.  HARVEY  CO..  201 
Devonshire   St..   Boston.      The   estimated   cost   is   $450,000. 

Cambridge,  .Mass. — Edward  B.  McGirr,  .\rch.,  6  Beacon  St.. 
Boston,  has  prepared  plans  for  the  construction  of  a  12-room 
school  on  Oxford  and  Sacramento  St.  Jere  F.  Downey  is  Supt. 
of  Pub.  Bldgs. 

Chlcopee,  .Mass. — Bids  will  be  received  until  7  p.m..  May  8, 
by  John  C.  Gray.  Supt.  of  Bd.  of  Education  for  the  construc- 
tion of  an  addition  to  the   high  school.     Noted  Apr.   1. 

Lawrence,  Mass, — All  bids  received  for  the  construction  of 
the  Central  Grammar  School  have  been  rejected  by  the  Board 
of  Aldermen.  It  has  been  decided  that  the  Public  Property 
Department  will  construct  the  school  under  the  supervision  of 
.Vlderman  Flanagan.  Estimated  cost.  $250,000.  Noted  Feb. 
4   and   Apr.   1. 

Springfieid.  Mass. — The  New  England  Telephone  Co.  plans 
to  construct  an  addition  to  its  building  on  Worthington  St. 
Work  will  not  be  started  before  the  spring  of  1916.  H.  S. 
Hyde  Is  Vice-Pres. 

\V«>rcester.  Mass. —  Bids  will  be  received  until  noon.  May  5. 
b.v  the  Superintendent  of  Public  Buildings  for  the  construction 
of  a  three-story  fireproof  addition  to  the  Cambridge  St.  School 
No.  2  ().  C.  S.  Ziroli,  306  Main  St..  is  .\rch.  and  George  C.  Hal- 
cott  is  Supt.  of  Pub.   Bldgs.     Noted   Mar.  11  and  .Vpr.  8. 

Worcester,  Mass. — Plans  are  being  prepared  by  George  C. 
Haleott.  Sui)t.  of  Pub.  Bldgs..  Room  35.  City  Hall,  for  the  con- 
struction of  an  eight-room  addition  to  the  Midland  St.  School. 

Worcester,  Mass. — The  date  for  receiving  bids  for  the  con- 
structioti  of  an  addition  to  the  North  High  School  has  been 
extended  from  Mav  3  to  Mav  6.  George  C.  Halcolt.  Supt.  of 
Pub.  Bldgs..  lioom  35.  City  Hall,  will  receive  the  bids. 
Estimated   cost,   $190,000.     Noted  Oct.    29.  Jan.   21,   Apr.   15  and 

Providence,  R.  1. — Work  will  be  started  about  May  1  on 
the  construction  of  a  six-story  theater  and  office  building  at 
Westminster.  Chapel  and  Snow  St.  for  B.  F.  Keith.  The 
estimated  cost  Is  $400,000,  G,  Henri  Desmond,  Arch.,  IS  Beacon 
St.,  Boston,  Mass,,  lias  prepared  plans. 

I*rovldence,  H.  I. — Bids  will  soon  be  received  for  the  con- 
struction of  till'  Mt,  Pleasant  .\ve.  School  anil  an  assembly 
hall,  Murphv,  Hindle  *  Wright,  146  Westminster  St.,  is  Arch. 
Noted   .luly   9   aii.l   Sept,    10, 

Providence,  H.  1. —  Emery  Bros,  has  purchased  a  site  at 
Washington,  Aborn  and  Empire  St,  for  the  construction  of  a 
theater. 

liartrord.  Conn. — Isaac  A,  Allen,  Arch.,  has  prepared  pre- 
llmliiiuv  plans  for  the  construction  of  a  school  for  the  First 
School  blstrlct, 

*llnrirord.  Conn. — The  contract  for  the  construction  of  nn 
iKldlllon  to  the  Hartford  Hospital  has  been  awardetl  by  the 
liulldltig  Conunttlee  to  the  JAMl'IS  II,  C.HO/ilKK  CO,,  Harlford. 
at  $11B.7SS.  A,  Uavnmnd  Klll.t.  Hartford.  Is  Arch,  Noted 
Aug.   27. 
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AlrMiniirlii  IIh>,  >.  \.  n.vriin  li.  Tukk<'I'I.  WiiIki'Iiiu  ii,  iinil 
iiHHiu'liili'H,  niiilciiiiilutu  tliv  coiiHtrui'Uoii  of  ii  liotui,  I'lNtliniituil 
COHt.    }  1,51)0,0110. 

^Ilrnriiii,  >.  Y.— JolIN  TIIATOIIKK  &  Si  iN,  fin  I'liik  Avo., 
lilOiiklyn,  luiH  Ix'fii  uwui'iIimI  |Ih<  coiilriirt  fur'  tin-  muih-i  Ml  iint- 
\irr  of  tho  twii-Htory  C.oxloo-ft.  puHHvi)K«r  Mtutloii  for  tin-  Now 
York  Cciitiiil  It. 11.  TliK  ciiiitriK-t  for  the  foiiinlutliiii  wiiH 
iiwuKlc.I  to  tlx-  CASl'KIl  ItANciKIt  <'()N.STItt('TI()N  CO.,  20 
llioiul  St  ,   llolyokc,  Mii.MM       IO.mHiiuiIoiI  io«t.  t7ri,oo(). 

Ilrnfon.  \.  Y.— I!I<In  util  l>i'  kimImiI  until  May  3  by  tho 
lioiiKl  of  IMin-utlon,  fiilon  I'ro.-  SiIhm.I  KlNlih-t  No.  S,  for 
tlu<  i-oiiHtructtoM  of  a  IiIkIi  hcIiooI  on  KlHlikill  Avo.  ISatltnatod 
loHt,  J<S,O00.  lloiiuT  U  Stiiarl  0»  I'rcH.  Noted  Juii.  H,  K«b. 
is,   Alar     IS  ami   .Vpi-.   S, 

lliilTnlu,  \.  Y.— <".riM<n  *  WUkM  An-li..  HO  Krankllii  .St.,  Ih 
prriiarliiK  iilana  for  the  ronHtriiftloii  of  a  uroup  of  InillilliiXH 
to  l«i>  u.siMl  a.M  a  tiilxToiiloMlH  hoHpllal  for  tin-  \V<-.Mt  Kami 
11    .spltMl   t'oiiinilH.slon.      Tlit>   I'.Mtliiiata-d   ooHt    Ih   |t°>(lO,OUU. 

Hhnt'ii.    %.    Y MUIm    will    l>i-    roi-.lv.-d    until    May    fi    for    tho 

lonslrui-tlxn  of  two  dorinltor.v  liulldliiKH  lit  I'omill  I'nl vi-rHlt V. 
l>av  .vi  Klainlor.  V2tt  t'lioHtiuit  St..  IMilladclpliiii,  I'l'lin.,  Id  Arch. 
Noi.Hl    Auk     >'   and    Oit.    1. 

>rw  Uochfllr,  %'.  Y'.— Hnxzard  &  Krsklnc,  Arch.,  43"  Fifth 
.\vo.,  Ni'w  York,  has  prepared  plans  for  the  construction  of 
two  tlve-stoiv  luilldinKH  at  7'II">  and  747  Klfth  Ave.,  Now 
Koehelle,   for  AVilUani    10.    Iselln.      Kstlniated   eoHt,    $100,000. 

»«■  Kitehrllf.  X.  Y.-  The  Hoard  of  lOdueatlon  Is  consider- 
ing; tho  i'(in-Jtriietlon  of  two  additional  wln^s  to  the  hlijh 
school.       ICstiinated     eo.sl,     $17r.,000. 

\«Mr  Hochelle,  X.  Y.-  The  Thanhoiiser  Film  Corporation, 
4i;  Main  St.,  plan.s  to  oon.slruot  an  additional  studio  at  Its 
plant.      The    estimated    cost    Is    $200,000.      A.    K.    Jones    Is    Secy. 

•f\<Mv  Koohrllr.  X.  Y.— THOMAS  .1.  NYATKUS  CO..  271  West 
rjr.th  St..  .New  York,  has  been  awarded  the  contract  for  the 
construction  of  a  bulldioK  at  Mayllower  Ave.  and  Mt.  Joy  I'l. 
for   the  Church  of  the   Holy   Knnilly.      Kstlniated   cost,   $.")0,000, 

Xew  York.  X.  Y. —  (lloroUKh  of  Hronx) — HIds  will  soon  be 
received  by  tho  Department  of  Health,  Walker  &  Center  St., 
New  York,  for  the  construction  of  a  three-story  dormitory 
for  females  on  North  Brother  Island,  Clinton  &  Russell,  32 
Nassau   St.,   New    Y'ork,    is  Arch. 

+\ow  Y'ork.  X.  Y'. —  (Uorough  of  Brooklyn) — The  contract 
for  the  construction  of  a  motion  picture  theater  at  Robinson 
St.  and  Nostrand  Ave.  for  Glynne  &  Ward,  Halsey  St.  and 
Knickerbocker  Ave.,  has  been  awarded  to  McCOUGH  &  HOKY, 
Ifi  Court  St.,  Brooklyn.     Estimated  cost,  $50,000.     Noted   Apr. 

+Xew  Y'ork.  X.  Y'. —  (noroutih  of  Manhattan) — The  contract 
for  the  construction  of  two  buildings  on  Wards  Island  for  the 
State  Hospital  Commission  has  been  awarded  to  the  lOMIOll- 
SDN  Bl'lLDING  CO..  lO.S  Park  Ave.,  New  York.  The  estimated 
cost   is   $260,000.     Noted   Dec.   10  and   Feb.   25. 

XeiT  York,  X.  Y'. —  (Borouch  of  Manhattan) — Plans  have 
been  prepared  l>v  Peabodv.  Wilson  &  Brown,  Arch.,  389  Fifth 
Ave.,  for  the  construction  of  a  12-gtory.  4Sx8S-ft.  store  and 
loft  building  at  1  r.  West  3Kth  St.  for  John  I.  Downey.  410 
West  34th  St.     The  estimated  cost  is  $150,000. 

Xe«-  York,  X.  \. —  (Borouph  of  Manhattan) — The  Penn- 
svlvani.i  H.R.  and  the  National  Retail  Dr.v  Goods  Association, 
33  West  42d  St..  plan  to  construct  a  20-story  197x200-ft.  build- 
InB  opposite  the  Pennsylvania  R.R.  Station,  Seventh  Ave.  be- 
tween   32d    and    33d    St. 

New  Y'ork,  X.  Y'. —  (Borouprh  of  Manhattan) — Pl.ins  are  be- 
ing prepared  for  the  construction  of  a  16-story  buildinpr  on  the 
site  of  the  Hotel  Lincoln,  Broadway  and  52d  St.  The  esti- 
mated cost  will  be  $1,500,000.  The  buildinp  will  be  used 
exclusively  by  film  and  motion  picture  concerns.  George  F. 
Backer  is"  interested. 

Xew  Y'ork,  X.  Y". —  (Borough  of  Manhattan)  —  fOfficial) — 
Bids  were  receivid  l)y  the  Board  of  Health,  Department  of 
Health.  Center  and  Walker  St.,  for  the  construction  and  alter- 
ations to  the  medical  staff  house  and  nurses'  home  at  the 
Willard  Parker  Hospital,  foot  of  East  16th  St.,  New  York,  as 
follows:  Cramp  &  Co..  25  East  26th  St.,  $170,600;  Conners 
Bros.  Co.,  64  West  SSth  St..  $160,450:  J.  T.  Brady  &  Co.,  103 
Park  Ave.,  $157,510:  Ruggles.  Robinson  Co.,  331  Madison  Ave., 
$170,472:  Emerson  Building  Co..  103  Park  Ave.,  $168,500: 
Kellv  &  Kellv.  12th  St..  Long  Island  City.  $169,300:  McHarg- 
Barton  Co..  171  Madison  Ave.,  $164,000:  Harby  Abroms  & 
Melius,  30   East   42d  St.,  $153,900.     Noted  Apr.   8. 

PousrhkeepMie,  X".  Y. —  (Official) — Oscar  Cassun,  Chamber- 
lain, advises  us  that  at  the  election  recently  held  the  question 
of  issuing  $170,000  in  bonds  was  defeated.  The  proceeds 
would  have  been  used  for  the  construction  of  a  citv  hall. 
Noted  Apr.  S. 

SyrnouMe.  X.  Y'. — The  Board  of  Education  plans  to  con- 
struct an  addition  to  the  North  High  School.  Estimated  cost, 
$175,000. 

Syraouxe,  X.  Y. — Bids  will  soon  be  received  by  the  Voca- 
tional High  School  Commission  for  the  construction  of 
vocational  high  school  buildings.     Edwin  Nottingham   is  Pres. 

t'tion.  X.  Y'. — Bids  will  be  received  until  May  15  by  T.  P. 
Barnett  Co.,  Arch.,  724  Central  National  Bank  Bldg.,  St.  Louis, 
Mo.,  for  the  construction  of  a  four-story,  127xl92-ft.  addition 
to  the  Martin  Hotel,  Utica.     Estimated  cost,  $250,000. 

I'tlca.  X.  Y'.- — Contracts  will  be  awarded  about  May  1  by 
H.  Lux  of  the  Alhambra  Amusement  Co.,  Alhambra  Theater, 
for  the  construction  of  a  theater.  Estimated  cost,  $75,000. 
Noted  Apr.  1. 

Y\'ntcrtown,  X.  Y'. — An  election  will  be  held  May  4  to  vote 
on  the  question  of  issuing  $65,000  in  bonds,  the  proceeds  to 
be  used  for  the  construction  of  a  school  on  Arsenal  St. 
Noted   Dec.    31. 

+Y'onker«.  X.  Y'. — The  contract  for  the  construction  of  a 
church  at  Park  Hill  Ave.  and  Oak  PI.  for  the  Church  of  Our 
Ladv  of  Mount  Carmel  has  been  awarded  to  the  F.  S.  POLITO 
CONSTRICTION  CO.,  Y'onkers.  N.  Serracino,  1170  Broadway, 
New  York,  is  Arch. 
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addition    t<.    Ili«   n.IiooI    at    I'.loomlleld    and    mdu<'W»od    Aviv    f<i 
the     lloaid    nf     Kduiatlon    luin    bei-n    awarded     to     WILMA.M    <l. 
HHAltUIM.I.  .V,-   CO.,   377   North   Fifth   St..   Newark.      EMtlmiitcd 
coMi,   $1,0,000.      ,Nol.<l   De<'.   31. 

Ilolioken,  X.  J.  IIIcIh  will  he  received  until  2  p.m..  May  3, 
by  iIm'  Itiiitiil  iif  CommlKHlon'TH  Of  ilobokvii  for  the  alterutionM 
to   tb-   city    Hull. 

X'nvnrk,  X.  .1. — Tho  FIniince  Commlllec  of  tho  Common 
Council    Ih    coiiHlih'rInK    the    i|ueHtlon    of    appropriating    $50,000 

or   $60,000.    the   pro< iIh   to   ho    UHed    for   repalilPK    tho   Center 

Market     liulldlngH. 

Trpiituii.  X.  J. — The  Klutv  I>!Kl>>litt ure  Ih  connlderlng  a  hill 
providing  for  th«!  appropriation  of  $5,000,000  In  bondH.  Tho 
proci'edH    will    be    UHed    for    ImprovoiiietilH    to    Mtjite    bulldlngB. 

\Ve«l  Xew  York,  X.  .1. —  I'laiiH  Imve  been  approvid  for  the 
coii.sl  ruction  of  tliren  foiir-Htory  biilldliigH  at  HiKlHon  Ave. 
ami  12lh  SI.  for  WelHberg  H  Cadd,  HiidHon  Ave.  and  llth  St. 
KHllmiiti'd  I'oHt.   $90,000       Nuli'd   Apr    22. 

Clenrllrld.  IN-nti.— Th<!  cltlzcnH  on  Apr  16  votMl  In  favor 
of  iHHuIng  $100, OIM)  In  bondH,  tli<;  proceedH  Of  which  Will  be 
UHeil   for  the   construction   of  a   high   hcIiooI. 

+  l':iiHlf>ii,  I'fiin. — The  c/iiitracl  for  the  conBtruetlon  of  a 
one-Hlory  ihaixl  at  Ijifjiyttc  College  haH  Ix-en  awarded  to 
K.  L.  HOOVER  &  .SO.NK,  INC..  18  .South  .Seventh  St..  Phlladel- 
i)hla.  The  estimated  cost  Ih  $90,000.  Wllllum  S.  Klrkpalrlck 
la   PrcH.   of   the  college.     Noted   Nov.    12. 

IlnrrtMhiirK.  I'eiiii. —  Plans,  prepared  by  Charles  Howard 
Lloyd,  Arch.,  for  thi-  construction  of  :i  school  In  the  Tenth 
Ward,  have  been  .ipiiroved  by  the  .School  Board.  KHtimated 
cost,   $90,000.      Noted    Mar.    25. 

Johnntown,  I'enn.- — Plans  hfive  been  prepared  by  ,1.  T. 
Comes,  Arch.,  Pittsburgh,  for  the  construction  of  a  school 
for  St.  John's   Parish.     The  estimated  cost   is  $45,000. 

I,nncnMter,  I'enn. — The  citlz<ms  have  voted  In  favor  of  Issu- 
ing $250,000  in  bonds  The  proceeds  will  be  used  for  the 
construction    of  a   high   school    for   boy.s. 

IinnHilowne.  IViin. — Bids  will  soon  be  received  by  the  First 
Presbyterian  Chur<-h  for  the  construction  of  a  208x240-ft. 
chuich  at  Lansdowne  and  Greenwood  Ave.  The  estimated  Cost 
Is  $75,000. 

+MeKeeNport,  IVnn. —  (Oflicial) — The  contract  for  the  con- 
struction of  a  two-story  high  school  for  the  P.oard  of  Edu- 
cation has  been  awarded  to  the  DAWSON  CONSTRUCTION 
CO.,  .May  HIdg.,  Pittsburgh,  at  $147,000.  W.  T.  Norton  Is  Secy, 
of   Bd.   of   School    Dirs.      Noted   Mar.   11   and   Apr.    8. 

4'PhilnileIphla,  I'enn. — The  contract  for  the  construction  of 
a  five-story,  54xl05-ft.  hospital  at  .Spruce  opposite  36th  St. 
for  the  University  of  Pennsylvania  has  been  awarded  to 
IRWIN  &  LEIGHTON,  126  North  12th  3t.,  Philadelphia.  Esti- 
mated cost,  $130,000. 

Phlladelphin,  Penn. — Preliminary  plans  are  being  prepared 
by  Simon  &  Bassett.  Arch.,  1112  Chestnut  St.,  for  the  con- 
struction of  a  12-story  office  building  at  19th  and  Chestnut 
St.   for  the   Philadelphia   Medical  Society. 

naltimnre.  Md.— Parker,  Thomas  &  Rice.  Arch.,  is  prepar- 
ing plans  for  the  construction  of  a  12-story  office  building  at 
Libertv  and  Lexington  .St.  for  the  Colsolidated  Gas,  Electric 
Light  &  Power  Co       Estimated  cost.   $1,000,000. 

+BaItiniore,  Md. — The  contract  for  the  construction  of  the 
five-story  Burford  apartment  building  on  Charles  St.  has  been 
awarded  to  EDWARD  BRADY  &  SON,  Baltimore.  Estimated 
cost,  $60,000.     Parker,  Thomas  &   Rice   is  Arch. 

AVaHhington,  D.  C. — St.  Patrick's  Church  plans  to  construct 
an  institution  on  Wisconsin  Ave.  at  Massachusetts  Ave. 
Heights.     Estimated  cost.   $800,000. 

Charleston,  YV.  \'a. — W.  S.  Mason  plans  to  construct  a 
three-story  apartment  house.  The  estimated  cost  is  $50,000. 
A.   G.   Higginbotham   is   Arch. 

Grafton,  YV.  Y'a. —  (Official) — Bids  will  be  received  until 
noon.  May  5,  b.v  W.  M.  Watkins.  .Secy,  of  Bd.  of  Education,  for 
the  construction  of  a  high  school.  The  estimated  cost  Is  $80,000 
to  $85,000.  Frank  L.  Packard.  Columbus,  Ohio,  is  Arch. 
Noted    Apr.    22. 

+Huntlngton,  YV.  Y'a. — GEORGE  WATTS  has  been  awarded 
the  contract  for  the  construction  of  the  Fall  Festival  Bldg. 
Estimated    cost,    $50,000. 

Huntington,   YV.   Y'a The   Fifth   Ave.   Baptist   Church    plans 

to  construct  a  church  at  an  estimated  cost  of  $100,000.     M.  L. 
Woods  is  Pastor. 

St.  Marys,  YV.  Y'a. — An  election  will  be  held  May  11  to  vote 
on  the  question  of  issuing  $50,000  in  bonds  for  the  construc- 
tion  of  a   high   school  for  Pleasants  County. 

Greensboro,  X.  C. — An  election  will  be  held  about  June  1 
to  vote  on  the  question  of  issuing  $150,000  in  bonds.  The 
proceeds  will  be  used  for  the  construction  of  a  county  court- 
house.     Noted    Feb.    4. 

SallMbury,  N.  C — The  Directors  of  Livingston  College  plan 
to  rebuild  the  dormitory  for  girls  which  was  recently  destroyed 
by   fire.      Estimated   cost,    $50,000. 

Columbia,  S.  C. — Urquhart  &  Johnson  Arch.,  is  preparing 
plans  for  the  construction  of  a  high  school.  The  estimated 
cost  is  $125,000.     Noted  JIar.  IS. 

Columbia,  S.  C. — Plans  are  being  prepared  by  Wilson  & 
Sompayrac,  Arch.,  for  the  construction  of  an  addition  to  the 
Logan  School.     Estimated  cost,   $40,000.      Noted   JIar.   18. 

roluml>ia,  S.  C. — The  School  Board  has  commissioned  George 
E.  La  Faye,  Arch.,  to  prepare  plans  for  the  construction  of  a 
school   for   negroes.      Estimated   cost,   $50,000.      Noted   Mar.    18. 

♦Greenville,  S.  C. — Bids  will  be  received  until  noon.  May  10, 
by  the  Greenville  County  Jail  Commission  for  the  construc- 
tion of  a  jail.  J.  T.  Lawrence  is  Arch,  and  J.  J.  West  is 
Chn.   of  Comn. 

HartNville,  S.  C. — The  Directors  of  Coker  College  plan  to 
construct  a  general  service  building.  The  estimated  cost  Is 
$120,000. 

+Atlanta.  Ga. — The  contract  for  the  construction  of  a 
three-story  apartment  at  Piedmont  Ave.   and   14th  St.   for  the 
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North  Park  Jnvestm«iUCo,  htrs  beeii^^warded  to  the  ^lACKLE 
cSnSTRUCTION  CO.     Estimated  cost.  ?.0  000 

Bellalre.  Ohio-Plans  have  been  P-P^ructio^  ""of  "I"  ThVe- 
Arch..  Whoehns,  TJ  \  a  fof  t"?  for  the  Farmers"  &  Mer- 
story  buildins  ^t  32d  a„d  umon  St    tor  tn^ 

Cormack.  Arch,  ot  Btt-  or  t-aucauon^  School  ot  Commerce  and 
Ki,JS,^s™.r„  M«'°  The'  aSmaua  lost  la  SI.C.-OO.     Noted 

Arch.,  617  Provident  Bank  „f '/.^fVfr"vfuiiding  to  he  Hnown 
^truction    of   a   three-stor^^  91x-31  f  t     bmia^,  S.^^^^.^^^     j,^^,. 

as  the  Georgre  G.  Ogden   Hau  at  t     jjughes  is  Pres. 
mated  cost.  $260.000_     '1"'"°  Library  Board  has   pur- 

chaflrrsuf  t^'Wa^Mn?tL^^nriixth  St.  to.  the  construction 
^o^a  library.     Estimated  cosU*40  000^  ^^^^^^^^_ 

Tru^^tVe*'olThe'lch"S^l^B!l^"JJ.\u%"p-^  Ma^  15.  for  the  con- 
"■-DerutSnJk'-Thr^^etroit  City  Gas  Co..  Clifford  St  and 
?;rBs^s\°"  T^hTl^om^Wy-pTans^fo  lon^s^ru^t'  a^n%^M?e  bui.din.. 
Victor  F.   Dewey   is  Gen.  Mgr.  Knights    of 

Detroit.,   «'<^{'--vIVld  ^iL'JL-^tm^v'-tem^ple^Jn  f  ort^  St     to 

^^TtAoirV.'^rr.T'i  Vape^-!  307  Pa^--  ^Idg     is  Arch. 
+FIInt.    3Iich.-The    contract    f^^^^^he^onst.  uct^on^^^^ 

f^lfe'&'^NE'Egl.'x.'^nn?'     *iS\^iSd%"ott.    $50,000.      Noted 

"^U..„.^M.oH._Th^e^^State    House^^ 

g^ffdfng'at'Vhe'XcTgan  sihool  for  the  Blind. 

''"ch.cLo.   ni.-Pl-^,  -o^nJj^riTcfio'if "o^f'l^cou'/ty'Yail'^^^T^e 

-t=eT?o%^^l )\5So%S«^te^  ^^^^^  ^^ 

Chicago,  I"-— Jo"''S.  Li"»ck  &  Schae  er.^iu     ^^    theater    on 

kUe"^t"^o^i^o^t%?5oToS:^%fa;sh^an"k°Vox.^38  South  Dearborn 

'"•ch.c-«o.'  l"--Jo,^",,^-/^ora*m*'o?ion^^i'crr'e  \Lftll'  ^nd 
contemplates    the    building    of^  a    motion  P       ^  ^^^^^^       Hola- 

'b!?Jf"&'Roc^^,  roflo'u^hl^X^gan   Ave.,  is  Arch^ 

Rock  inland.  IH-Jlans  have   been   Pr^eP-^^t^.^cUo,?- o¥\ 
Lane.    Arch..    301    Rob.nson    Bldg      fo/.i^h^ecl    cost    is    $75,000. 

CONSTRUCTION    CO..    Appleton.  ^  is. .    heat  n^       GEORGE     F. 
HEATING,     CO..     Milwaukee.    .^^ '^-„tP^""?05  Manhattan  Bldg.. 
REEKE.  Green  Bay.   \V  is.      f.    i.   t>t^">- 
"  r^n  Lt  VV.."-Koener    «:     Schober.-Arch^^^  U 
S/e^c"lrt!,°e^v    ^NatN^af  °B?;nk;'"'^r;"estri;i'at'^ed    cost    is    $75,000. 
Bids  willbe  asked  about  May  10. 

L  Cro-.e.  WU.-(C>mcia,)-B^s  will  be  opened  about^M 
1  by  Parkinson  &   Dock.-ndorff.  Arch,   tor  inec  ^^^  ^^^ 

^o'sTitaf  o?th\^;4ps3  estimated   cost   is 

Sino  000.     Noted  Mar.  11  and  is. 

MadUon.  ^U.-Plans  have  been  prepared  for  ^he^cons^^^^^^ 

VzTo.o'^/o.'^^r^^rUh^rn^  l^^rveVs'ity  of  Wisconsin,  is  in- 
*"Mnw.okee.  WU.-B.ds  ^.11  be  received  ,until^ ^10^^30^  a.m.. 
May  6.  by  the  r'^P^^^*"^!"'  °i\al  for  contagious  diseases  on 
fi?t"chHl  'st.'b^tw'eSn  Is'^K^ind  IDth  Ave.  P.  Braman  Is 
Deputy  ComV.      Noted  Sept.   10 


Ld   Central   St.    for     he   S^a^e   Hi?to^  ca^^boc  ^_  y^^^.^^^   ^^^^ 
Board   of  Control    is   m   caai^s'..      v-. 

Bldg..  is  Arch.     ^'°ted  Xoy-  -"  election   the   ques- 

Hastings,   >'«^»l-^\0«^?^^V  Ji^'^s  was  defeated.     The  proceeds 
tion  of  issuing  $130,000  '"   ^""f^j^^eling   schools   at   Hastings, 
ri    Rams?v^rSec"-'ofBd.orEducat1on      Noted  Apr.  1.^ 
""■  L„cornNeh.--Plans  are   being  Prepai^d   by^BeH-ghoff^  & 

Omaha  Medical  College. 


„,l«„uWee.^W.,.-Frani<     M.     Harbach      S^^y^    ^of     Bd.  ^of 
School    Dir.,    will    receive    bids    until    "    '   " ,  •   ^.^e  total  cost  Is 

"■•^^  Ml'lLuKce.  WU.-Armnnd  [J.^Koch  Arch  W^eUs  Bldg  w... 
8„on  award  the  <''''t7  t  £!^,:,.LVxntlle  building  for  the  Tlconlc 
^'.^estmont'o::'    it  IH  'sUumVed"..  cost  $250.«..0.     Noted  Nov.  5. 

'"'w».erl««..oiva-The  Forum  Ijanc|^*^^^^^ 

^^i^-^-'lS^jrli^^i^^u^J^e-"--  hall  at  lU^ 
and   Sycamoro   St.     J.    R    Sims   l«  nety. 

«..„c„.  M.nn.-Klrby  T.  ,  «ny^'«f- /t'-.^^^'eo^n'rrt^Sn  ^.l^iC 
i:Vjh"'»Xl;r-atnn.Ju^r"Tbl  i;i';rmat'^d  cost  is  $70  000^ 

Mlln...  Minn.-  mdH  will  '-. -^p'r^l!  !.'„''nitr"ctlon'!lf""-  high 
*'S,!m;1.  "*'<-"';.'.  '  K.iwln«,'  'l  i"Nor?hw'XVn"  MldK.,  Minneapolis. 
Minn..   I»  Arch. 


^°^^,Uer^lS^t,otj_Omcial)-Bids  ^iU  ^e^-ceived  ^tU 
?olt"$6S.^^X^°B.  f  11  n°rf  ;Sl{°"of°^S^hool   District   Na    1. 

g'e^l-'^e 'd  'Bar°nl'tt  ^and'^^FrTd  "V.  Schramm,  St.  Louis,  are 
'""K^urMo-Bids  will  be  received  by^he  Board  ^of^  Educa^ 
^°V"lllVen''sc-hil|%^10\N^gjV^Jf  l^S  .^Louis,  Mo.,  is  Arch. 

Walter  J.  Crawford  is  Chn.B.dg.  Com.  ^^^    ^ 

san?vFsa)S.!r.-A«eV«i'mS,'e°/s.r,;n?i.e?.' 

W.  Sydney  Pittrnan  '^-^'^^.^^^   ,^^   ,,ection   recently   held 
OkmnlKce,   Okla.— (Omcial)      At  ^n«        ^        ^^^      construction 
^ora^^'ouX"corr?ho?sl'''ard^"to^°c"a'rry.      C.    W.    Gorce    .s 
Ponntv  Clk      Noted  Mar.   11.  .  v„„» 

'"""okLul.ee.    Ok.a.-(Official)-Bids    wm    be    recurved  ^abou^t 

l^^v^itl^  l?2   '^fna^n°?e^^'B"u/g':Vantar^ty  JSo..    is    Arch.      The 

the  construction  of  a  courthouse. 

Denver.    Col«.-(Official)-J.    B.    Benedict     Arch       has    pre^ 
pared    plans    for    the  ^construcUon  ^of  .^^thj^e^st^ory  P^ 

lA'^^elecUon^win  "be   heUl^May'^lS   to   vote   on   the   question   of 
fssufnl  bonds  for  this  purpose.     Noted  Apr    S. 

"  .r.   ■         /nffir^inn 4n   elect  on  will  be   held  aiay.  i» 

to  v^oTTn  tSirc;TeS;oV  is|.\|^bonds  for  the   co-st^ru^ction 

^^ua^trrr'«ten'.'Rile^°Ci^^-  mit  t! <^  of  Bld|.  Dept.  and 
^    M    \mphell   is  Secv.     Noted  Apr.   S.  _ 

■'•  "„u  ^ke  Vf .  Y^^^^i^-l^%J^^^^^^^^V'^l 

Alav  5  bv  the   Board  of  Education.  luiii'e  seventh   S.   St. 

H  "R"j/th°e^rf^^^d¥s-Tr°c'?;.  ^'^^'^^\^l:^f.''e^oolfo^^.  «rst  unit 

is  $82,000.     Noted  Apr    S.  Angeles  &  Lake 

Port  TownHend.  \y»h.— The  Seattle,   ro  p  .^ 

^IX^uTeL^'^Klt^-'lea  ^c'os"!  I^O.^oS.^'  E.  O.  Reeder.  Seattle. 
'^  c'ran^/pa-.  Ore.-The  date  for  re  i  .in,  bi^  -te^cno 
struction    of   a   thi-ee-story    coui  tliouse^  ^^^      jioO.OOp, 

II^^e'  ^jJcalr^n""5^5'^?rumbe"°Exchange    Bldg..    Portland,    is 

^^^„rt^rri^:f^;|;-^orkw 

Soo.     Noted  July  30.  Sept.  ^^--^^'^J^^.^^^^^  ^^,  ^een  awarded 
+l>ortland.  Ore.— A.  C.  ME^  KR.  Vf     '    tmir-storv.    90xl00-ft. 

mated   cost,    $40,000.  „„.„„  tn 

.cc^„^v'i:sT;p.v."VVn^-..««-.?f-."'-='»^ 

G.  T.  Renaker  Is  Interested. 

Oakland.    iaUf-The    trustees    of    the    Second    Chu^rch^ 
r.l'.iro'f  r^-^h-uVef,'  t^cfrhen^NM-^-H^OU-SHTON  CO..  503  Mar- 
kct  St.,  San  I'ranclsco,  at  JbJ.uoti. 


Ea8t'42d  St.,   New    York,   N.  ^ .  ,    h        W      Cow- 

Ne«r  «»«•"«•"•««  ':»'}., *,";:i*'nrof"fhe*'L;x7kawanna- Bridge 
per.  for  many  V*"'"  7'''  ,''*^',.u"Sh,.  Presidency  of  the  John 
Go.  Buffalo,  has  resigned  to  take  thtresu,  y^  ^^  ^MUeral 
W.     fowper    Co..     Inc.,     recentb     oiKani»<^";  ollices     In     the 

^glncerlng  and  '""''•'^''''''^^n  m. nttngton  VIoo-Prcs.,  was 
Fidelity  Bldg.,  ""ff""';,„/\^  ?.,  Vl'e  I  G  White  Co..  In  H.m 
for  some  years  connected  w'th  tlu  r  >  ,.,.cently  with  the 
{^?a^«'l'rV?s."'  T'hl  tr^K-Ur  w>H"l.I.ech:il.o  ^m  buUd.... 
contracts  of  all   kinds. 


Mii\  <■-.  i'.>i:. 
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♦  ncnotoH  work  n.lvcrt....l   In   '•'^^^'INKKUINn   NKW8 

+  I>,.not..,  oo.,tr<..M   nwar.lml.     The   .mn.-H  of   I.I.I.I.th  »war.l..,l 


fontniotH  uri' 


•  I    In   <'AITrAI,fl. 


Ill«»IXK«««*   MTKXIHI,!    IN»lll-:ASI\«i    IN    V«II.IMi: 

fuml  which  is  now  awaltlnK  InvoHtn.mt.  Th-  llnan.la  .•on.  l- 
l  i  of  tho  countiv  was  piohably  n.-v.r  on  a  more  Hial.lr  l.aHlM 
nor  wiM  <  t  u." -v.!  .-ulh  opi.oilunm.-H  for  thr  cxl.i.Hlon  o^ 
ni^,lli  In  U'  nv  lln.H  thori-  has  h.-cn  no  In.r.aHP  In  hu»ln.-HH 
feU    but   in   othori.   partl.ularly   (ho«,.   ..-I.U.mI   to   munllloMH  of 

^"Vl^r.i'r^-nT  T\^  '!;;?..::a;;".'":=:^r\s ...... ... , ho 

;^>l^iS.;•l;:l;!•;^::^.•:^.uai^n^.l;w^:nl\:v;.v^^ 

"'  :j^;;r^Mi-;i^.Jo;r'^oX7  nopartn^en.    las,    woH<    puhlishod 

r?^.!'p^.r'"r;;^""--v''of^'-^-'-^^ 

.0  K;^^;  do^J^VonslrucUon   wor.<^  t^^  lowest   .-.1,.,..   point 

n"{u«  io  ?s  1  nve  a'  .  et'hor  of  money  thoy  have  been  anxious 
OP,  it  CO  out  on  short-, erm  loans.  Since  , his  is  i.nposs  ble 
\n  mniv*;-ases.  tloy  are  letting  doWn  the  bars  for  lonK'-t'me 
vestments  It  is  natural,  under  such  circumstances  that 
V,ere  "houUi  be  more  projects  developed  than  before  in  many 
months  While  there  is  no  likelihood  of  there  bemK  a  «"n 'us 
of  «nik  for  some  time,  it  s  more  than  possible  that  it  will  oe 
dilflcult    to   secui-e   labor   later    in    the    year    to   complete   much 

°'  ll'^;'est*inKUcfrthat''it  will  be  impossible  to  operate  the 
.tpM  miUrVo  full  capacity  because  of  the  shortage  of  raw 
Hbor  "nd  the  inabili  I  to  secure  more  from  abroad.  If  such 
is  tlU  ca'.e  in  the  steel  trade,  it  will  appear  much  more  in 
«he  construction  neld^  years  aRO  by  one  versed  in  business 
that  the  price  of  copper  served  as  more  of  a  barometer  of 
rade  -ictivitv  than  the  price  of  pit?  iron.  Kvcnts  since  that 
[me  while  the"  have  not  proven  such  a  theory  have  at 
eTst  showed  that  there  is  substantial  ^-round  for  the  state- 
men,  U  this  is  true  we  are  on  the  threshold  of  a  veritable 
hoonV  because  copper  is  now  at  a  hiKher  price  than  at  any 
Un°rduring   the    last   eisht   years,   and   the   demand   continues 

""'s!iVes''of  piK  iron  in   the  last   two  months  ^vere  about  three 

of  The    country    except    New    England    and    the    Pacific    Coast 

^'^Orders  for  munitions  of  war  are  coming  in  so  fast  that 
most  of  the  ships  able  to  do  work  of  this  character  have 
^U  thev  can  do  The  activity  is  stimulated  all  along  the  line 
fir  what  one  shop  is  unable   to  manufacture   is  turned  over  to 

"""some  long  delayed  projects  are  being  reopened--the  Muscle 
Shn-u"  Devflonment  in  Alabama,  the  Municipal  Bridge  at 
S^iVouis;  the  Transit  system  in  Philadelphia  and  a  terminal 
in  Chicago. 

LABOR 
A    fpw   strikes    have    occurred,    and    the    building   strike   in 
Chlcalrwls'of  lome  fmportance:     In  general    however    labor 
e.em«  tn   he  awaiting   a   more   propitious  time   before   maKinfe 

improbable  at  this  writing. 

CEMENT,    MME    AXD    BRICK 

that   IS   IS  spotty.     There   '^  "o  otner  le  ^^^^^  ^^^^^  ^^p_ 

^pfie?«a^n°d:Se^lL^.!ro/',-;inrrcingJ,ee.    report^  t^^ 

^lift^l^V/Jt/e^i^ti'^^s'i'vi^i^n^'^^Jti^^l^iHyfoV^one  mill,     I^ 

^^'^^Q^o^ati^ins^for^cemrnV:   l^s^t^he   charge    of   40c.    made    for 
bags,  are  as  follows: 

Chicago                  51^1  Boston *1  *g 

i..nicaBO      110  Pleveland    l.io 

Detroit    \ll  k'finVh                         1-32 

Jersey  City    0'*  Pn'neanolis   V.'.' 1-30 

New    York         "■'■'  Ajmneapoiis 

St     Paul 1-30  Pittsburgh   l"» 


iir  ■•■  c'    V  ^rbL^k'-;;'  tr  ^-v;;- m^^i.vs 

!,u<.,.'l    ,\l    ilV"  io    ill       In    Newark,    from    yard,    the    price    l« 

jrt.-r..  , 

Cruuhr  1  Htone— HuBlncHH  Im  light,  with  no  change  In  price. 
S.ll.rH  "f  .rViHliTd^tone  ar-  no,  anxk.uK  ,o  load  up  w',h  long- 
^^..V,",  truV  H  a  th.Hc  prI.eH.  but  on  th-  oth.r  hand.  If  lb.  > 
<lc  to,  1  ike  he  b,  Hin.-HM.  some  one  else  will.  Home  contractH 
•;l  V"belng  mad..  a,",h..  prevailing  '.uot.-.tlon  wh„.h  '« ^'JJ,'""-'-- 
,lvelv  low.  at  <JBc.  for  l>^-ln.  stone.  $1.05   for    ^«-ln.  stop.. 

Ilvered  alongside  of  docks.  New  ^  »rk. 

I.lme— Prices  are  somewhat  .asl.-r,  standard  300-lb.  special 
nnl'h™7^emng  at   $l..Sr,  to  $1  CO,   Kar,t<  rn   common  at   $1.15. 


IRON   AND   STEEI- 

IMir  Iron— After  the  excitement  caused  by  the  Buffalo  buy- 
ing'movement.  repoVted  last  month  pig  iron  -»«/J,'J^^,\i„7*'i; 
"...woint  of  liusiness  that  was  uncovered  l)y  tne  rtauciion  in 
cTsidere^d    a"  sign'that    general    conditions    are    much    mo  e 

During  March  and  April  con.suming  and  speculative  'nterests 
purchased  abSu?  1.1  F^n^ooo  tons  while  during  January  and  >  eb- 
rinrv   the  total  sales  were  only  about   42;>.0nn  tonb.  „^^^^ 

Prices  for  lots  of  100  tons  or  over  at  the  points  named 
are  as  follows:  Cincinnati.  Southern  foundry  No.  2.  $12  50 
to  $12.75;  Cincinnati  Northern  ^  °uml'-.v  No.  2  $14  ^.o  ?1^^50 
Cincinnati  Northern  foundry  No.  3  ^x^o/thl^n  Koundrv  $14  to 
§l7'4"°No  ^rp?a^n''Nrt'her;rVou\<m'.'Vl3"vr  to  $l-4:.  No^  2 
llut-hern  Vun^dry  <l?Iiv;re<l  $14  to  ,V-V'ch  ?ago'"No"rfher'^ 
I^Cfr^v  $n"2f  ?o  $n-7V'  P^'tisbuV"gh*besem'lM'1?on  is '$14.55 
Tnd  bas^c  llV.in  im-UidiAgthe  95c"f?eight  rate  from  the  valley 
to  the  Pittsburgh  district. 

Steel    Rails— It    was    generally    expected    in    the    steel    trade 
that   the   Pennsylvania   R.R.   would   let   its   contracts   for   160,- 

Sir  n^H^'  n.^'^^^^'oI%^^p^^^^ 

n^acl  i^ntracts  as  the  mills  have  little  or  nothing  to  do  an 
?herl  fs  no'^danglr  that  deliveries  will  be  long  delayed,  even 
'"""^lll  ?'y^?.rgo^Rv^:  ,',?a^%d"a,l'impor?ant  order  involving  20.- 
000  tons  of  girder  riils  with  the  Lorain  Steel  Co..  and  the 
SVHe¥o!^l^'?r%n^Co^'Vh«e""^uJ?irgto-nro^g];?"2^00l°tJn^s! 
Inr  the  Buffalo  Rochester  &  Pittsburgh  about  the  same 
^-^r'l^  recognized  that  the  railways  ha-^-^f-^^  ^on- 
Sy   u:i^l<gPciXt|^r^ha.  been  con^derable^bickering 

Wif^jB^^^^  ^e'i^^^^r^^iA'^^on 'IJut  V^t 
J^f^e<^Uon5^rM|00  t.ns  -.---,. -Ms.  ^^  Western 
railway  has  pu.chaMKl  om.o  ton  ,    demand    for    bolts 

years  there  has  ''^^"^t^^r  tr-.ick  fastenings.  This  has  had 
^"■'"Jf^^ot  nnmtces  as  vet  all  of  which  are  low.  The  standard 
no  effect  on  p.  ice.s  as  yet    an  f^jj^,,.;,:     standard  sections 

"J"",!^  ^™i?S°S  open  hearth.  $30;  both  per  net  ton  and 
fob    Pitrsburlh    'girdle"   rails    in   30-ft.   lengths  are   $3fi  40   per 

^^s  VB?"4?h*l-".u'otTtl^n/^?:^^b.^%i^[sb^u;;h"'  rol""  l^?g'e 

?J%"o''^S  ifr  25C  S^o  12"  lb?  1.30C  Relaying  rails,  standard 
lluoll  both  Pittsburgh  and' Chicago,  are  held  at  |23  to  $24. 
Light  relaying  rails  can  be  had  at  around  $22  to  $-..0  Chi 
cago. 
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structural  Shapes — The  price  of  1.20c.  is  generally  askecl, 
although  it  is  cut  fre<iuently.  The  favorite  method  is  to 
offer  concessions  on  faliricated  steel  work.  Some  e.vtremel.v 
low  .prices  have  been  made,  particularly  for  subwa.v  work  in 
Xew  York  and  one  or  two  apartment  houses,  which  developed 
unusually  keen  competition.  One  of  the  larerest  jobs  is  for 
24.000  tons  of  fabricated  work  for  the  approach  to  the  Munici- 
pal Bridge,  St.  Louis.  This  matter  has  been  dragging  through 
the  courts  and  various  injunctions  for  several  years,  but 
now  bids  fair  to  be  completed.  Numerous  jobs  have  been 
awarded  within  the  last  month:  one  of  the  large  ones  out- 
side of  the  subwa.v  work  is  for  the  Frick  Arcade  in  Pitts- 
burgh, involving  6000  tons,  but  most  of  the  work  has  been 
small.  Competition,  however,  has  been  particularly  keen. 
Quotations  are  slightly  firmer:  while  the  base  price  is  $1.20 
yet  there  is  some  question  whether  this  has  been  strictly 
maintained.  For  I-beams  3  to  15  in.,  channels  3  to  15  in., 
angles  3  to  6  in..  T's  2  to  3  in.  and  over,  $1.20.  Other  quo- 
tations quote  I-beams  over  IS  in..  H-beams  over  IS  in.,  chan- 
nels over  15  in.,  angles  over  4  in.,  $1.25.  T's  $1.25,  deck  beams 
and  bulb  angles  $1.55.  handrail  T's  $2.  Cutting  to  specified 
lengths  is  charged  at  the  following  rates:  3  ft.  to  2  ft.  in- 
clusive. 25c.  per  100  lb.;  2  ft.  to  1  ft.  inclusive',  50c.  per  100 
lb.;  less  than  1  ft.,  $1.55.  No  charge  is  made  for  cutting  to 
lengths  over  3  ft.  In  Chicago,  the  base  price  for  mill  de- 
liveries is  $1.39.  In  Philadelphia,  the  base  price  is  $1.31, 
and  in  New  York  the  base  price  is  $1.36.  In  San  Francisco 
quotations  vary  from  $2  to  $2.05.  AH  these  prices  are  per 
100  lb. 

Platen — No  contracts  have  been  taken  during  the  month  for 
shipbuilding  work,  but  the  plants  seem  to  be  fairly  busy. 
There  is  room,  however,  for  considerable  improvement  in  this 
direction.  The  price  is  more  firmly  held  than  at  any  time 
within  the  last  few  months;  but  occasional  concessions  are 
made,  amounting  to  a  dollar  per  ton.  from  the  regular  quo- 
tation of  $1.20  Pittsburgh.  This  is  equivalent  to  $1.29  Chicago. 
$1.30  to  $1.35  Philadelphia,  and  $1.32  to  $1.37  New  York.  Of 
particular  importance  was  the  announcement  that  the  Penn- 
sylvania R.R.  would  buy  or  build  in  its  own  shops  more  than 
16,000  freight  cars,  nearly  200  locomotives,  and  ISl  all-steel 
passenger  cars.  The  outlay  for  this  equipment  will  aggregate 
$25,000,000.  This  is  probably  the  largest  equipment  ordei-  or 
inquiry  ever  put  out  at  one  time,  although  last  year  the  New 
York  Central  purchased  12.000  cars  and  the  previous  year  the 
Pennsylvania  bought  12,300  and  the  Harriman  lines  over  13,- 
000.  It  is  semi-officially  announced  that  this  order  is  simply 
to  replace  equipment,  either  worn  out  or  obsolete,  on  the 
line,  and  does  not  really  make  any  addition  to  the  carry- 
ing capacity  of  the  railway,  except  where  cars  of  larger 
capacity  are  substituted  for  comparatively  small  cars.  The 
Chicago  &  Northwestern  has  an  inquiry  in  the  market  foi' 
2000  box  cars,  the  International  Great  Northern  one  for  1000 
cars,  and  some  small  orders  for  various  kinds  of  equipment 
are  on  the  market. 

Cast-iron  Pipe — The  market  is  spotty.  In  Birmingham 
and  Chicago,  prices  are  slightly  lower,  but  in  New  York  some- 
what higher.  Philadelphia  is  in  the  market  for  about  10,000 
tons  of  pipe,  and  Newark  has  a  large  inquiry  in  the  market, 
but  in  general,  cast-iron  pipe  is  dull.  One  reason  for  this  is 
the  heavy  buying  in  January  and  February,  and  compara- 
tively little  new  work  is  coming  up  just  at  present.  There 
is,  however,  a  great  deal  of  projected  work,  which  will 
probably  mean  a  largely  increased  demand  for  pipe  later  in 
the  year.  Prices  for  cast-iron  pipe  are  as  follows,  per  net 
ton:  In  Birmingham.  4  in.  and  larger,  $19.50;  in  New  York,  4 
in.,  $21.50  to  $22;  6  in.,  $20.50  to  $21;  in  Chicago,  6  to  12  in., 
$24.,  larger  sizes,  $23:  in  Cleveland,  6  in.  and  larger,  $24.  Gas 
pipe  can  be  had  at  $1   per  ton  higher  in  all   markets. 

Pipe — A  few  inquiries  are  coming  out,  but  there  have 
been  no  large  orders,  except  19  miles  of  S-in.  and  12  miles  of 
12-in.  line  pipe.  Galvanized  i)ipe  is  in  fair  diniand.  but 
prices  are  so  high  that  it  is  only  purchased  when  the  pur- 
chaser has  a  good  idea  of  where  it  can  be  sold.  It  is  gen- 
erally conceded  that  just  as  soon  as  the  abnormal  conditions 
incident  to  the  war  are  over,  galvanized  pipe  will  be  ma- 
terially cheaper.  In  small  sizes,  pipe  is  not  in  very  great 
demand,  but  jobbers  and  retailers  are  both  allowing  their 
stocks  to  remain  at  practically  the  minimum,  thoutrh  with 
any  return  of  a  good  demand,  the  mills  should  (luickly  feel 
it.  Discounts  are  unchantred.  and  for  orders  amounting  to  a 
carload   or   more,   are   as   follows: 

Black   Galvanized 

%-  to  2-in.  steel,  butt  welded    80%  fi9V6% 

2V4-  to  6-in.  steel,  lap  welded    79%  68^!% 

7-  to  12-in.  steel,  lap  welded    77%  66V6% 

At  these  discounts,  the  net  prices  of  pipe  per  foot,  in  laige 
lots,  at  Pittsburgh  are  as  follows: 


Diam- 

' 

Galvan- 

Diam- 

' 

Galvan- 

eter 

niack 

ized 

eter 

Black 

ized 

•%-ln. 

2.20 

3.50 

n-in. 

31.00 

47.00 

1-in. 

3.10 

5.20 

6-ln. 

40.40 

61.00 

1%-ln. 

4. BO 

7.00 

7-ln. 

55.00 

80.00 

H4-in. 

.1.50 

8.40 

8-ln. 

57.50 

8  4.00 

2-Tn. 

7  10 

11.15 

9-ln. 

79.50 

$1.16 

IX'"- 

12.20 

18.60 

10-ln. 

95.00 

$1.38 

16  10 

21.20 

11-ln. 

$1.06 

$1.55 

4-ln. 

22.90 

34.50 

I2-ln. 

$1.17 

$1.70 

Mheetii — Th"  market  1m  i-xtremelv  uneven  .'<(>nii'  of  the  In- 
dependent nilllH  are  oprratlnK  to  full  capacity,  iin<l  those  of 
a  leading  (•onsuiner  (o  about  70'/,  of  miiximum  ciiiiaclty.  The 
dcninnd  for  galvanized  nh<'etB  Ih  fair,  but  the  i)rlci'  In  ho  iili- 
normiil  that  no  one  wl»hes  to  lav  In  Htocks  nor  cnntract  for 
deliveries  iinv  diMtiince  nhriid.  ThlM  mennH  that  the  niiirki-t 
If)  «ulp|e<t  to  violi'iif  fluctuiitlorm  (it  tlrne«.  Incident  to  the  rise 
and  full  of  the  npelter  iniirket.  During  the  month  a  cut  of 
$3  tier  ton  wiin  miidn  In  giilviinlzed  HhertH.  which  was  i|iilcklv 
followed  by  imttlng  the  |.rl<e  buck  tt.  the  old  linHln,  Ulnck 
iiheetn  are  In  larger  dxnnind  than  Knlvatilznd,  and  thero  Ih  no 
doubt    that    the    high    pricr    of    k.'iI vunlzed    Ih    rcHtrlrtlnx    con- 


sumption.     The    following    quotations    are    for    large    lots    of 
sheets,  Pittsburgh,  and  small  lots  from  store.  New  York: 

, Cents  per  Pound ^ 

Large  lots  'U'arehouse  delivery 

Pittsburgh  New  York 

Black  Galv.  Black  Galv 

No.   10  1.55  2.40  ....  

No.    12  1.55  2.50  ....  

No.   14  1.60  2.50  ....  

No.    16  1.65  2.60  2.35  3.25 

Nos.   IS   and  20        1.70  2.80  2.40  3.40 

Nos.   22   and   24        1.75  2.90  2.45  3.55 

No.    26  l.SO  3.05  2.50  3.70 

No.   27  1.85  3.25  2.55  3.85 

No.   2S  1.90  3.40  2.60  4.00 

."iteel  Sheet  Piling — Prices  are  practically  without  change 
at  1.50  to  1.60c.  per  lb.,   f.o.b.  Pittsburgh. 

Wire  Rope — JIanufacturers  of  rope  report  that  business  is 
somewhat  better,  but  still  not  up  to  normal.  Discounts  are 
unchanged  at  47  and  5  per  cent.,  list,  for  galvanized,  and  55 
and  5  per  cent,  for  oright.  At  these  discounts  the  net  prices 
of  wire  rope  at  the  mills  are  as  follows: 

Diameter  in  , Price  per  Foot ^ 

Inches  Cast  Steel  Crucible  Steel  Plow  Steel 

2%  $0.75  $0.90  $1.07 

2V.  0.61  0.73  0.86 

2  0.47  0.57  0.67 

1%  0.39  0.49  0.58 

l\i,  0.28  0.34  0.40 

IVi  0.20  0.24  0.27 

1  0.13  0.15  0.18 

%  0.08  0.09  0.11 

%  0.06  0.07  0.08 

Freight  Rates — The  freight  rates  on  finished  steel  products 
from  the  Pittsburgh  district,  including  plates,  structural 
shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvan- 
ized, wire  nails,  rivets,  spikes,  bolts,  black  sheets  (except 
planished),  chain,  etc.,  are  as  follows,  in  cents  per  100  lb.: 
Boston.  IS. 9c.;  Buffalo,  11.6c.;  Baltimore.  15.4c.;  Cleveland, 
10.5c.;  Cincinnati,  15. Sc;  Chicago,  18.9c.;  Denver,  Colo.,  68.6c.: 
New  Orleans,  30c.;  New  York,  16.9c.;  Philadelphia,  15.9c.; 
St.  Louis.  23.6c.;  Minnesota  and  St.  Paul,  32.9c.;  Pacific  Coast 
(all   rail).   SOc. 

Merchant  Steel — Jobbers  have  had  more  business  within 
the  last  month  th.in  in  several  months  past.  The  dealers 
have  not  advanced  their  quotations,  and  consumers  who 
have  formerly  dealt  in  carload  lots  are  now  more  willing  to 
buy  in  small  quantities  and  wait  to  see  how  the  market 
wiil  develop.  Prices  for  small  lots  from  jobbers'  store  of 
bar  iron,   steel  angles,   shapes,   are  as  follows: 

Cents 
Per  Pound 
Refined  iron: 

1  to  1  %   in.,  round  and  square 1 .  85 

IV.   to  4  in.  X  »;,   to  1   in 1.85 

1 1,1  to  4  in.  x  %  to   ,^T   in 2.05 

Norway   bars    3.20 

Burdens  bar   iron    3.15 

Soft  steel: 

5i  to  3  in.,  round  and  square 1.85 

1  to  6  in.  x   %   to  1   in 1 .  S5 

1  to  6  in.  X  %  and   ,';. 2  oo 

Rods — %    and    U    in 1  ■  95 

Bands — 1%   to  6x,',;   in.  to  No.  8 2.15 

Beams  and  channels — 3  to  15  in 1.90 

.\ngles: 

3  in.  X  %  In.  and  larger 1 .90 

3  in.  X  i',-.    in.  and   H   in 2  35 

1%  to  2^4   in.  X   ,'.,   in.  and  thicker 2.00 

1H4   to  21A  in.  x   ^^   in 2.10 

1   to  1»4    in.   X   ,',,    in 2.10 

1  to  1%   in.  X  %  In'. 2.15 

Tees: 

1  V4   to  2J,4x%    in 2.05 

1  %    to   2 % X A    in 2.15 

3    in.    and    larger 1 .  95 

Old  Materials — From  all  parts  of  the  country  similar  re- 
ports are  current.  The  market  for  old  materials  Is  lower; 
there  is  less  doing  than  a  month  ago.  In  New  York  quota- 
tions have  not  been  revised  so  drastically  as  in  other  parts  of 
the  country,  but  i)rices  for  pipes  and  flues  are  considerably 
lower.  Quotations  for  scrap  in  that  market,  per  gross  ton, 
are   as   follows: 

Per  Gross  Ton 

Ileavy-melting  steel  scran   $8.75  to    $9.00 

Pipes     and     flues 7.25  to      7.75 

No.    1    railroad   wrought    10.50  to    11.00 

Stove    plate    7.75  to       S.OO 

No.    1    machinery   cast    10.50  to     11.00 

Wrought    turi\lngs    6.25  to       6.50 

In  Chicago,  (luotatlons  are  lower  than  a  month  ago.  There 
seems  to  be  scar<-ely  anything  doing.  Stocks  are  accumulat- 
ing, and  the  railroads  wish  to  turn  their  scrap  into  money, 
even  at  prevailing  low  prices.  The  following  quotations  are 
current    for   scrap    In    Chicago: 

Per  Gross  Ton 

Heavy-melting    .steel    scrap $9  25  to    $9.50 

Per  Net  Ton 

No.    1    railroad    wrought $S  50  to    $9.00 

No.    2    rallroiid    wrought S  00  to       S.50 

No.    1    cast    Hcrap    9,00  to      9.25 

IMl.e.H   and    Hues    6,75  to       7.25 

Agrlcullunil     malleable fi.25  to      6.75 

Railroad    nuilleiible 7.75  to       8.25 

In  Pittsburgh  the  only  exception  to  the  general  downward 
revision  \n  an  advance  of  25c.  jxT  ton  In  rerolling  rails.  There 
Is  very  little  Inquiry  In  that  market,  particularly  In  the  steel 
mills 
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Per  Oroim  Ton 

HMivv-nn'llliiK     Hlr^cl     Horap in.Tfi  t"  |12  00 

itoroi^iiiK    niil" li.nnto    ur.o 

No.   1   foiin.liy  iiiHl..  Il.7r.  to    moo 

ul.l    lar    wh.-.lH 11. 00  to     1!  r.o 

M.'ti'hliiK    «<tu>i>    turiiltiKx 7.7ti  to      (1.00 

IMllioiul    niulloiililf lt.76  lo    10,00 

W  Irr — liciiuiiulH  from  nhronrt  nrf  nplthrr  no  hcnvy  nor  ho 
in.Ml.sii'iit   ax  a    iiioiitli   aK<>.      The    IiIkI<   prli'i-  of  Mliolti>r   Im   lliiilt- 

IHK    Iht'   pioiltiiUoii   of   Kiilvaiilxi'il    wiri'.      Tln'    ailva t<>    ll.i'.O 

wlilrh  wax  nia<l<'  ilurliiK  tlH>  inunlli  In  win-  nallH  waN  not  Inlil. 
Ann<'al<Ml  frnro- \vlr<'  HtllH  a(  $1  :U>  lo  tl.lii.  ualvanlx<'<l  \vlr« 
in  soniK  iiiNrx  $J.lii  ti>  %-2/M>:  palnti'il  liai  Ixd  wire.  Il.r.o.  nil 
f.o.h.  I'lltHburnh.  Woven  wlrr  r<-nrlnK  In  i|Uot.il  at  7'.",;  tllii- 
rount  for  carloailH,  "l-'l  off  lint  In  looo-roil  lotH.  and  70%  for 
iiiall  lot.H  r.o.b.   rUt.sl.uiKli. 

<'okr  An  orilor  for  ahont  20,000  loni«  furiincr-  coko  for  thii 
■■  •iw  i'i>innu>nolnK  July  1  lian  lu-pn  cloned.  Anothi'r  lnl<-ieHl  Ih 
.i!<kln»;  iirli'eH  on  Ifi.ltOO  tons  per  month.  an<l  Htlll  anolln  r  on 
12000  tons  per  month.  l'rli-e»  eontlniie  low,  anil  for  pionint 
Bhli>nii-nl  $l.r.O  to  t\.M  can  In-  ilone.  On  i-onlractH  np  lo  .Inly 
I  tiu>  price  is  $l.Cr>,  and  for  ilellverv  dnrin^  the  remiilinler  of 
1915,  $1.7;..  foundry  coke  sells  at  t2  to  |2,26  per  lb„  $2.15  to 
$2.30  on  contract, 

Nwrdliili  (Norwny)  Iron — A  moro  dccldod  activity  Is  ro- 
i)orted  in  the  demand  for  this  nnitorlal.  I.ltllo  dilllculty  hau 
lieon  oxpprlonced  in  securing  supplies,  still  there  has  heen  ii 
sliKht  Increase  in  price.  In  Koneral,  the  consumer's  price  per 
100  Ih.  is  quoted  at  $:i  T,'v  to  $1.  However,  veiy  lar^e  onlers  can 
ho  had  at  $3.25  at  New  York.  <>n  the  other  side,  the  mills  aro 
reporteil  to  l>»  very  husy  and  a  rumor,  to  the  effect  that  (icr- 
ninny  has  placed  some  lar^e  war  or<lers.  is  current. 

KKIM'OIK  l\(;    M  \  TI'.III  \I,S 

Bars,  Concrete  Rrlnforrinir — Inf|viirles  are  frequent,  but 
only  a  small  part  of  these  has  been  turned  Into  actual  orders. 
The  prospects  are  excellent  and  it  would  not  be  sur])risinn  to 
some  If  bars  were  scarce  later  in  the  year.  The  price  Is  steady 
at  1.20c..  I'lttsburBh. 

/ Cents  per  Pound > 

Delivered 
from 
Mill  Shipments   'Warehouse  'Warehouse 

Size  Pittsburgh  Pittsburgh  New  York 

\-in.    and    larger...      1.20  1.55  2.00  to  2.05 

H-ln 1.25  1.70  2.05  to  2.10 

>.j-ln 1.40  1.85  2.20  to  2.25 

\-in 1.50  1.95  2.30  to  2.35 

Vi-in 1.80  2.25  2.G5to2.70 

•Bars  from  warehouse  are  cut  to  desired  length  without 
extra  charge. 

Trinngle  .Mcsli — Prices  continue  steady  and  there  is  a  fair 
inquiry : 

PRICE  PER  100  SQ.FT. 

, Plain  Material v  , Galvanized , 

Less  Than  Less  Tlian 

Cross  Sec.                                  Car  Lots  Oar  Lots 

Stvle         Area  per         Carload         and  Over  Carload     and  Over 

Xo.         Ft.  Width            Lots         10,000  Sq.Ft.  Lots     10.000  .Sq.Ft. 

t4                0.102                $1.00               $1.23  $1.12                $1.34 

5                0.077                   O.SO                   0.97  0.89                   1.00 

(!  0  ns.s  n.n3  0.77  0.71  0.84 

t7  0.041  0.49  0.60  0.55  0 . B6 

t23  0.170  l.fi9  2.05  l.,SS  2.24 

24  0.142  1.4t;  1.77  1.B2  1,93 

25  O.IL'4  1  29  1.57  1  43  1.71 
t26  0.110  1.17  1.4  2  1.30  1.55 
t27  0.085  0.96  1.17  1.07  1.2S 

28  O.IIGG  0..S0  0.97  0.89  1    06 

29  0.049  0.66  O.SO  0.73  0.87 

31  0.261  2.49  3.02  2.76  3.29 

32  0.225  2.16  2.62  2    40  2.86 

33  0.196  1.93  2.34  2.14  2.55 

34  0.146  1.48  1.80  1.64  1.96 

35  0.109  1.117  1.42  1    30  1.55 

36  0.075  0.87  1.05  0.97  1.15 
3S  O.SiJO  3.55  4.30  3.93  4.68 

r39  0.325  3.05  3.70  3.38  4.03 

40  0.283  2    fiS  3.25  2.97  3.54 

41  0.208  2.  "5  2.48  2.27  2.70 

42  0.151  .  1.'5  1.88  1.72  2  05 
t43  0.101  1.10  1.34  1.23  1.46 

tThis  material  is  made  in  regular  widths  of  18,  22,  26,  30, 
34.  42.  46,  50,  54  and  58  in.  Standard  lengths  in  rolls  are 
150,  250,   300  and   600   ft. 

Copper — The  continued  demand  bv  the  belligerent  countries 
for  war  materials  has  maintained  the  market  in  copper,  and 
on  the  whole  the  position  of  copper  remains  strong.  During 
the  past  month  there  have  been  occasional  declines  in  the 
prevailing  high  prices  but  they  have  been  of  a  temporary- 
nature  and  quickly  recovered.  Transactions  have  been  heavy 
and  production  has  increased.  Surplus  stocks  moreover  have 
vanished — indicating  larger  demand  than  supply.  Speculation 
has  entered  too,  to  such  an  extent  that  prices  have  been  af- 
fected mostl.v  in  favor  of  advances.  Electrolytic  has  sold 
during  the  month  as  high  as  19c.  although  among  the  trade 
it  is  generally  understood  that  orders  at  that  price  have  not 
been  numerous.  The  i)revailing  prices  at  the  close  of  the 
month  was  at  ISVic.  for  electrolytic  and  22c.  for  ordinary 
grades  of  Lake  and  23c.  for  special  brands.  More  or  less  ir- 
regularity prevailed  at  London  which  was  reflected  in  the 
local  market  toward  the  end  of  the  month.  During  the  first 
quarter  of  this  year  imports  amounted  to  35.000  tons  against 
41,700  last  year,  for  the  same  period.  During  April  imports  at 
Atlantic  ports  have  been  3725  tons  of  copper,  1515  tons  of 
Matte  and  5925  tons  of  ore.  Exports  during  April  amounted 
to  15,473  tons,  4431  being  exported  during  the  last  week. 
Prices  are  expected   to  be  well    maintained   during   the   life   of 


(ho  war  nn  Iho  innrkut  abNorlin  iiroductlon  nil  fnMt  iih  It  can 
bo  IncrnaHod.  Muroovor  (iorinan  InteroNtN  hnvo  bouKht  coppor 
for  ohlpmont   Imniodhitvly  iiftur   the  oimI   of  th<i   war. 

Till  Tho  iirilval  of  Novoral  lurgn  cargooN  of  tin  durlntr 
Ihi-  paHt  two  wi-okN  hiiH  rollovod  tho  HlrliiKoncy  that  oxiMtui] 
a  month  aKo  In  Iho  tin  trade.  PrboN  have  docllniMl  iip- 
iirerlMbly  ami  dealorH  aro  able  lo  fuinil  contraclH  without 
roni  of  a  NhortaKo  of  slockH.  April  arrlvalw  at  porlH  In  tho 
I'lilloil  HIaloM  wore  4:U0  toi.M  and  dellvorloH  Into  conHUmiitbin 
wore  lopoilod  at  :i2<iii  lonn  of  which  2100  tons  weru  dollvoiud 
fjiim  Allantb'  pr>rtN  and  lion  tonH  from  Pacific  portH.  KtockM 
In  waK'hoUHo  and  latulliig  April  ,10  woro  ;|04  I  toriM.  CTurgoeM 
lopoiteil  alloal  fill  the  Pnltoil  ,SI:iIoh  ports  amoiintoil  to  2200 
tons,  .Spot  tin  was  holfl  at  ,'l9Vj<',  In  tho  open  market,  with 
fuluroH  quoted  at  lower  prIeoH  .Inly  bolnu  sold  at  35>/^  and 
AuKUHt  at  35c,  Thu  do<'llno  since  the  llrsl  of  April  amounted 
to  about   Uc. 

I.rml  Priced  for  loail  have  remained  Htendy  with  a  fair  de- 
niMMil,  (lood  inorchnntnblo  bramls  are  quoted  on  <'ull  New 
York  spot,  4.20c.;  lOaHt  Kt,  LouIh,  4,15c,.  In  lotM  of  not  Iomh 
than    50,000    lb. 

Spelter-  The  mnrkot  during  the  i)aHt  month  has  been  er- 
ratic with  a  marked  tondoticy  upward  although  It  was  more 
or  loss  noinliial.  Transactions  wore  nf)t  large  but  shipmontn 
abroad  were  responsibli'  for  some  r<'durllori  In  stocks.  .Spot 
was  iinoleil  .-il  No-,  York  at  14 '/.jc.  and  at  lOast  St.  Louis  14c. 
These  prices  are  about  7c.  per  lb.  higher  than  one  year  ago. 

<Hil  .MetniM — Selling  ))rlccH  of  old  metals  ore  as  followH: 

Cents  per  Lb. 

Copper,   heavy   and   crucible    16.00  to  16.50 

Cojiper,    heavy   ami    wire    15.25  to  15.50 

Copper,   light    and    bottoms    13.25  to  13.50 

Heavy    macliine    comiiosition    12.50  to  13.00 

Prass,    heavy     10.25  to  10.50 

Prass.    light     8.00  to     8.25 

Clean    brass    turnings     10.00  to  10.25 

Composition    turnings    10.75  to  11.00 

Lead,     heavy     3.80 

Lead,    tea 3.50 

Zinc,     scrap     8.00 

!>llNceIliineonH  Metaln — The  prices  of  various  metals  from 
jobbers'   warehouse.   New   York,   are   as   follows: 

Per  Pound 
Brass   tubes,   iron-pipe  sizes: 

'■A     in 25.00 

%    in.   to   3    in 24.00 

3V4    in    24.00 

4    in 25.00 

Brass    rods    20.25 

Brass    sheets    20.75 

Solder     29.00 

Copper     tubes     25.00 

Zinc   sheets 15.00  to  15.25 

Copper     sheets      23.00 

Pig    tin    (five-ton   lots,    cash) 45.00 

Bismuth     $3.75  to  $4.00 

CLAY  PRODtCTS 

Sewer  Pipe — Indications  of  a  general  improvement  in  the 
market  have  l.een  visible.  Inquiries  resulting  in  fair  sized 
orders  come  from  the  arrival  of  increased  activities  in  the 
construction  field.  On  3-in.  to  21 -in.  sizes,  the  discount  has 
slightly  increased,  being  S0''/r  off  list;  on  other  sizes  the  dis- 
counts remain  unchanged  as  follows:  27  and  30  in.,  70%;  30 
and  36  in.,  65%.     At  these  discounts,  prices  are  as  follows: 

PRICE  OF   SEWER    PIPE   PER   FOOT 
Size 


S'ze 

3-in. 

4-in. 

5-in. 

6-in. 

8-in. 
10-in. 
12-in. 
15-in. 


$0.05  IS-in $0.33 

0.05  20-in 0.45 

0.08        .  22-in 0.60 

0.08  24-in 0.65 

0.11  27-in 1.35 

0.16  30-in 165 

0.20  33-in 2.20 

0.27  36-in 2.45 

Plue  Llning^Only  a  slight  improvement  has  been  noticed 
during  the  past  month,  and  discounts  remain  unchanged  at 
80%   off  list.     At  this  rate  prices  are  as  follows: 


FLUE  LINING   PRICE   I'ER  FOOT 

Weight 
Size  in  Lb. 

S%xlS-in 45.  .  . 

13xl3-in 45.  .. 

13xl8-in 57.  .  . 

18xl8-in 75.  .  . 


MISCELL.VNEOtS 


Size 

4 1/2x8% -in. 

4y2Xl3-in.  . 

7V.x7%-in. 

Weight 
in  Lb. 

14.  .  . 

20. . . 

15 

Price 

per  Ft. 

..  .$0.07 

..  .    0.09 

0  08 

8%x8%-in. 
8%xl3-in.  . 

18.  . . 

28.  .. 

..  .    0.09 
..  .    0.13 

Price 
per  Ft. 
.  .$0.18 
.  .  0.17 
.  .  0.24 
.  .    0.40 


Railway  Tien — -Business  is  reported  as  being  very  quiet. 
The  railroads  refuse  to  place  any  orders  at  present,  the  gen- 
eral tendency  being  to  reserve  funds.  First  class  standard 
ties,  7x9  in.  by  8  ft.  6  in.,  have  sold  at  73c.;  6x8  in.  by  8  ft.  are 
quoted  at   60c.      These   prices  are   f.o.b.  New  York. 

Lumber — Wholesalers  of  lumber  have  slightly  more  con- 
fidence in  the  situation  tlian  three  months  .ago,  but  the  trade  is 
undeniably  dull.  Hemlock  shows  a  little  improvement.  On 
the  Pacific  Coast  things  are  extremely  dull,  and  not  as  much 
business  is  being  booked  for  shipment  through  the  Panama 
Canal  as  was  expected.  North  Carolina  pine  shows  some 
improvement,  and  in  long-leaf  yellow  pine  there  is  real  better- 
ment in  the  demand.  Eastern  spruce  shows  a  little  more 
activity,  though  prices  continue  low,  2x4-in.  in  18-  and  20-ft. 
lengths  selling  at  $26;  merchantable  vellow  pine  from  8-  to  12- 
in.  at  $25,  while  14-  and  16-in.  sells  at  $32.  Yellow  pine  is 
very  dull.  Mixed  carloads  of  hemlock.  New  York,  sell  at 
$19.50   to  $20. 
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STEADY   INCREASE   ?X   EASTERV   BUILDIXG   OPERATIONS 

Continuing  the  gain  of  the  previous  months,  17  cities  in  the 
Eastern  States  show  a  gain  of  23^  in  the  estimated  cost  of 
operations  from  plans  filed  in  April  compared  with  the  same 
month  last  year.  In  the  same  cities  in  the  first  four  months 
of  thf  year  the  gain  was  about  14''r.  In  the  South  the  ill- 
effects  of  low-priced  cotton  are  wearing  off,  for  the  loss  in 
seven  cities  in  April  was  17"^  and  i2^;i.  At  this  rate  the 
return  should  soon  be  far  more  satisfactory. 

Excellent  returns  from  a  few  cities  in  the  Middle  West 
fail  to  bring  the  total  for  14  cities  up  to  that  of  a  year  ago. 
The  loss  amounted  to  9','r  for  the  first  four  months  of  the  year. 
The  loss  in   these   cities  was  14^r    or  $4,300,000. 

Building  returns  from  about  30  cities,  which  have  not  as 
yet  been  received,   will   be  published  in  the  next   issue. 

E.\ST£RN  ST.XTES 

Month  of  April  First  Four  Months  of  Year 

1915  1914  1915                  1914 

Brideeport,  Conn $1,493,413  8233,844  $2,311,149  $1,200,882 

Buff.ilo,  .v.  Y 1.190,000  1,280,000  2,708,000  2,871,000 

Elizabpth,  N.  J 141..575  193,774  359, .581             576,480 

Hartford,  Conn 582,602  447,143  1,609,804  1,284,540 

Hobokcn,  X.  J 57,600  10.5,273  431,790            359,122 

Jerspv  City,  N.  J 694,000  262,171  1,663,870  1,152,716 

Newarlv,  N.  J 949,846  754,142  2,888,337  2,676,529 

New  Bedford,  Mass 437,520  392,150  1.193,782  1,336,449 

New  Haven,  Conn 465,320  249,485  2,097,800  1,230.939 

New  York,  N.  Y. 

Bronx 2,917,300  1,795,975  10,089,475  5,947,130 

Brooklvn 4,808,365  4,890,150  11,6.36.665  13,849,400 

Manhattan 5,834,740  4,371,000  22,781,765  15,817,^90 

Philadelphia,  Penn 3,449,900  3.07.5,905  12,323.700  11,297,825 

Pitt-^burBh,  Penn 974,283  1.158,225  2,055,385  5,298,446 

Readine,  Penn 111,.375  87,200  383,900             768,975 

Rochester,  N.  Y 1,1.59,257  1,156,109  2,786,581  2,6.58,4lb 

Scranton.  Penn 118.9.52  157,383  316,696            372,845 

Springfield,  Maaa 365,475  450,460  1,884,833  1,404,713 

Utira,  .\.  Y .573..365  277.005  729,795            377,390 

Totals $26,324,888     $21,337,394     $80,252,908     $70,480,2S7 

CENTRAL  ST.\TES 

Month  of  .\pril            First  Four  Months  of  Year 

1915  1914  1915                   1914 

Canton,  Ohio $217,520  $107,100  $477,495  $292,120 

Cincinnati,  Ohio 1,317.485  9&4.425  2,624,604  2,725,660 

Dcs  Moines,  Iowa 225,223  181,178  461,983             621,628 

Grand  Rapids,  Mich 298,394  13.5,934  743,195  1,798,522 

Indianapolis,  Ind 776,511  1,036,716  2,240,517  2,594,380 

Kansjus  City,  Kan 147.560  113,995  403,685             ?76,121 

Kansas  City,  Mo 1,125,170  73.5.665  3,257,975  4,190,260 

Milwaukee,  Wis 1,173,693  1,3.5.3,040  2,729,319  2,969,204 

Oak  Park,  III 219,560  ;(347,660  744,680             771,615 

Omahn.  Xeb 389,420  593,035  1,171,455  1,315,815 

St.  Louis,  .Mo 986,719  1,734.412  4,051,332  4,946,651 

^.  Paul,  Minn 829,914  1,204,759  3,148,850  4,434,224 

Toledo,  Ohio 959,042  772,144  2,714,204  2,170,360 

Youngstown,  Ohio 219,505  470,035  579,010            773,437 

_  Totals $8,885,716       $9,750,C98     $25,348,304     $29,980,003 

SOUTHERN  ST.\TES 

Month  of  .\pril  First  Four  Months  of  Year 

1915  1914                   1915  1914 

Chattanooga,  Tenn $44,295  $219,490  $147,412  $494,995 

Ft.  Worth,  T.X 81,495  214,050            343.7.55  829,648 

Memphis,  Tcnn 438,355  420,080             987,828  1,427,225 

Norft.lk,  Va 16.3.218  312,630             636,506  977,075 

Richmond,  Va 370,114  557,131  1,073,964  1,557,250 

Tamna,  Fla 90,440  96,290             289,690  445,235 

Washington,  D.  C 1,029,020  851.3C9  3,105,007  3,651,088 

ToLals $2,216,937       $2,670,980      $6,584,162      $9,382,510 

RAILWAYS 

New  Jersey — Philadelphia  &  Heading  Ry. — In  accordance 
with  a  decision  of  the  Hoard  of  rublic  Utility  CommissioMfrs. 
this  company  is  preparing  plans  for  the  construction  of  a 
tunnel  at  Hrvn  Xlawr  .\ve..  Trenton,  .\.  J.  lOstiniated  cost, 
$30,000.      C.    liillenbeck,    Philadelphia,    Penn.,    is   Ch.    Engr. 

PennHylvnnIn — Western  Maryland  Ry. — This  company  has 
arranged  for  tho  use  of  the  tracks  of  two  lines  of  the  Balti- 
more /<i  Ohio  U.K.,  one  from  Kockwood.  Pt-nn.,  for  about  20 
miles  into  .Somerset  County  and  the  other  from  ConnellsviUe, 
Penn.,  to  Fairmont.  \V.  Va.  In  each  case  the  ciirnpany  will 
construct  several  spurs  to  coal  mines.  II.  U.  Pratt,  Baltimore, 
Md.,   is  Ch,   Engr. 

VlrKlnln — Mt.  Airy  &  Eastern  Ry.  of  Alexandria — This 
company  has  been  Incorporated  to  construct  a  30-inlle  exten- 
sion In  Pritrick  County  of  tne  line  from  Mt.  Airy.  N.  C.  to 
Kibler.  V a.      Joseph   C.   Sheehy,    Washington,    D.    C,   Is   Prea. 

Vlmlnla — Ulchmond  &  Ka.stern  Ry. — This  company  has 
hei-n  Incorporated  to  construct  a  railway  from  Rlcnmond  to 
Ft.  T.ee.  about  five  mlli-s.  The  Incorporators  are:  John  C. 
Robertson,  J.  Taylor  INiliertson.  K.  T.  Crawley,  Ilasklns,  Hob- 
aon  and  ('.   P..  Anderson,  all  of   HIchniond. 

Eastern     R.R. — 
nstruc- 


Wetit     VIrirlnlfi — Kanawha,     (lien     Jean     & 


w  etit  VIrirlnlfi — i\anawna.  liien  .Jean  «c  I'iasiern  Jt.tt. — 
Plans  are  Ix-lng  lonHldcred  b.v  this  company  for  the  construc- 
tion of  II  two-nilln  extension  to  Its  line  from  (Jli-n  Jean,  W.  Va 
Thomas  NIchol,  flb'n  Jean,   Is  (Jen.   .Siipt.   atid   Ch.    Engr. 

(leoriclfi — Central  of  Georgia  Ry. — This  compjiny  plans  to 
Btart  work  soon  on  the  extension  of  Its  line  from  RossvlUi' 
to  Alton   Park,  fin.     C.   K.   Lawrence,  Savannah,   Is  Ch.   Engr. 

riroricln — Midland  Ry. — Tills  rompany  Is  being  organized 
for  thi>  purpose  of  cMinstruct'ng  a  railway  from  .Maviintuih  to 
Mllledgevllle,  (la.,  about  l.^iO  miles.  The  IniorpnratorH  are 
VV.  M  Exlev.  J.  n  Johnson,  W.  II.  Webb,  1,.  M.  Mlkel,  O,  I). 
Kessler.  K.  I  Ilelmt-y,  C.  M.  Lwllner  and  C.  A.  Johnson,  all 
of  .Springfield,  (Ja, 


-Vlabama — .\labama,  Tennessee  &  Northern  Ry. — Plans  are 
being  considered  by  this  company  for  the  extension  of  its  line 
from  Reform.  Ala.,  to  a  connection  with  the  Illinois  Central 
R.R.,  about  65  miles.     William  Toxey.  Mobile,  Ala.,  is  Ch.  Engr. 

Tennessee — Chesapeake  &  Ohio  Ry. — Plans  have  been  pre- 
pared by  this  company  for  the  construction  of  a  railway  from 
Greenville  to  Kingsport,  Tenn.  F.  I.  Cabell,  Richmond,  Va.,  is 
Ch.   Engr. 

Kentneky — Louisville  &  Nashville  R.R. — The  construction 
of  a  23-mile  extension  from  McRoberts  to  Elk  Horn.  Ky.,  is 
contemplated  by  this  company.  W.  H.  Courtenay,  Louisville, 
Ky..    is  Ch.   Engr. 

Ohio — Baltimore  &  Ohio  R.R.  Co. — This  company  has  pur- 
chased 920  ft.  of  frontage  along  its  right  of  way  in  Cincinnati, 
Ohio,  for  the  purpose  of  establishing  yards  and  trackage. 
A.  il.  Kinsman.  Cincinnati,  is  Engr.  Const. 

North  Dakota — Great  Northern  Ry. — According  to  press 
reports  this  company  will  soon  start  work  on  the  construction 
of  its  proposed  line  from  New  Rockford,  N.  D.  A.  H.  Hoagland, 
St.    Paul,  Minn.,   is  Ch.   Engr. 

AVyomtng — Northern  "Wyoming  R.R. — This  company  has 
been  incorporated  to  construct  a  railway  to  connect  Sheridan, 
Big  Horn  and  Beaver  Hills.  The  incorporators  are:  George 
L.  Forsvth.  Olaf  Nelson,  D.  P.  B.  Marshall,  H.  Batchelor  and 
E.   Forsyth.      Noted   Apr.   1. 

Wa.shington — J.  E.  Morrison.  Bellingham.  TVash.,  has  ap- 
peared before  the  Chamber  of  (Commerce  of  that  city,  asking 
that  the  sum  of  $250,000  be  pledged  to  cover  right-of-way 
expense  in  connection  with  the  proposed  transcontinental 
line   from  Hudson   Bay   to   Puget   Sound. 

Oregon — The  city  of  Roseburg  will  hold  a  special  election 
on  .lune  3  at  which  the  question  of  a  $300,000  bond  issue  will 
be  submitted  to  the  voters,  the  proceeds  to  be  used  in  con- 
structing a  railroad  from  the  city  to  the  boundary  of  the 
national  forest,  a  distance  of  30  miles.     Noted  Apr.  29. 

California — Atchison.  Topeka  &  Santa  F4  Ry. — An  expendi- 
ture of  $75,000  is  contemplated  by  this  company  for  track 
improvement  near  Corona,  Calif.  F.  M.  Bisbee,  Amarillo,  Tex., 
is  Ch.   Engr.   Western  Lines. 

+Briti!«h  Columbia — Canadian  Pacific  Ry.— Foley  Bros., 
Vancouver,  general  contractor  for  the  new  tunnel  being  built 
near  Glacier,  B.  C,  for  this  company,  has  awarded  to  the 
BATES  &  ROGERS  CONSTRUCTION  CO.,  Vancouver,  the  con- 
tract for  lining  the  tunnel,  at  an  approximate  cost  of  $300,000. 
The  tunnel  will  be  five  miles  long,  and  will  cost  approximately 
$5,000,000. 

ELECTRIC  R.4ILW.\YS 

.Methuen,  Ma.N.s. — The  Bay  State  St.  Ry.  Co.  has  applied  to 
the  City  Council  for  a  franchise  to  extend  and  improve  its 
lines  in  Methuen.  R.  S.  Goff,  Boston,  is  Vice-Pres.  and  Gen. 
Mgr. 

Mayville,  N.  Y. — The  Columbus  Mayville  Ry.  Co.  has 
applied  to  the  Council  for  a  franchise  to  construct  an  electric 
railway  in  Mayville.     C.  P.  Northrup,  Corry,  Penn.,   is  Pres. 

White  Plains,  N.  Y. — According  to  press  reports  the  West- 
chester &  Northern  Ry.  Co.  will  soon  start  work  on  the  con- 
struction of  an  electric  railway  from  the  terminus  of  the  New 
York,   Westchester  &   Boston   R.R.    to   Danbury,   Conn. 

Grove  City,  Penn. — The  Butler  &  Grove  City  Ry.  Co.  plans 
to  start  work  soon  on  the  construction  of  an  electric  railway 
from  Grove  City  to  Slippery  Rock.  James  A.  JoUiffe,  Grove 
City,  is  Mgr.     Noted  June   25. 

Hershey,  Penn. — Plans  are  being  made  by  the  Hershey 
Transit  Co.  to  start  work  about  May  15  on  the  construction 
of  an  extension  from  Hershey  to  Jonestown.  J  B.  Light- 
heiser.  Hershey,  is  Gen.  Mgr. 

Petersbure,  Va. — The  Petersburg  &  Appomattox  Ry.  Co.. 
recently  granted  a  franchise  to  construct  an  electric  railwav 
from  Petersburg  to  City  Point,  about  10  miles,  plans  to  start 
work  within  two  months.  W.  W.  La  Prade  is  Ch.  Engr.  Noted 
Apr.   8  and  29. 

+JaekNonvllle,  Fla. — The  Commissioners  of  the  Port  have 
awarded  the  contract  to  A.  J.  MIT-LS.  Jacksonville,  to  con- 
struct a  railway  to  connect  the  municipal  docks      Noted  Dec.  3. 

Clevelanil,  Ohio — The  Cleveland  Electric  Ry.  Co.  Is 
preparing  to  extend  its  Pavne  .\ve.  line.  George  L.  Radcllffe, 
Cleveland,    is   Gen.   Mgr.     Noted   Apr.   S. 

Battle  Creek,  Mieh. — The  Battle  Creek.  Coldwater  &  South- 
ern Ry.  Co.  will  soon  award  contracts  for  the  construction 
of  an  electric  railway  to  connect  Battle  Creek,  Coldwater  and 
GIrard.     T.   .-V.  Hilton,   Coldwater,  is  Pres. 

Kankakee,  111. — The  Kankakee-LaFayett'e  Electric  Ry.  Co. 
is  preparing  to  start  work  soon  on  the  construction  of  an  elec- 
tric railway  fron\  Kankakee  to  LaFayette.  O.  L.  Brown  is 
Gen.    Mgr.      Noted    Feb.   4. 

La  .Salle,  III. — The  La  Salle  Ry.  Co.  is  making  surveys  for 
the  construction  of  an  electric  railway  from  Oglesby  and 
La  Salle.      B.   M.   McDonald,   Chicago.   Is   Secy. 

liaUtenil,  Kan. — The  .Vrkansas  Valley  Interurban  Ry.  Co 
plan.s  to  start  work  soon  on  the  extension  of  Its  line  from 
Hiilstead  ti>  llutihinson.  about  22  miles.  Charles  D.  Bell, 
Wichita,  1.S  Supt.     Noted  Feb.  11  and  .\pr.  29. 

ColuniltiiM,  \rk. — Piellmlnarv  arrangements  are  being  made 
by  KufiiM  S.  Stout.  Pine  lUutT.  for  the  construction  of  an  elec- 
tric railway   from  Columbus  to  Washington.    Ark. 

Ft.  Mmlth.  \rk.-  The  Ft.  Smith  Light  *  Traction  Co.  con- 
templates an  expenditure  of  $60,000  for  the  reconstruction  of 
several  of  Its  railway  lines.  R.  L.  Orton.  Ft.  Smith,  Is  Ch. 
Engr. 

Porntello.  I'tnh — Thi'  Council  has  granted  a  franchise  to 
J.  It.  Miinti,  Suit  Lake  City,  for  the  construction  of  an  electric 
railway  In    Pocatello. 

PhtienU,  Arl».— The  Phoenix  Rv,  Co.  Is  considering  plans 
for  the  construction  of  a  loop  to  conn>-ct  Monroe,  Fourth, 
Wa.slihigton.  Roosevelt  and  First  St.  Samuel  H.  Mitchell, 
Phoenix,   Is  Oen.  Mgr.  and   Pur.   .\gt. 
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l.lniitiiii.  Orr.  I'ri'lltiilimrv  nrrnnK<'in<><>l>*  <>>'«  Ik'Iiik  iniuli< 
by  (>.  M  (-link.  l{U'l\iiiil  Shi'iiurd  iiiiil  .1.  It.  llollirixiU  for  llir 
foiiNli'iK'tloii  of  all  I'li'dilr  nillwiiv  III  l.ltinliiii.  TIiIh  Im  purl 
(if  i(    |>ri>|iiiMiMl    lliii<    III   riiiiiK'i't    l.lMiiliiti    ami    riirllaiiil. 

Nnlrm.  Ore.  Tlir  W'lllaiiiiltr  N'all.v  Soul  lii'iii  Ky.  <'ii.  oon- 
tciiiplati'M  I  Im-  riiiiHti  iii'IIiui  of  all  ■  xIiiimIihi  fi'iiiii  M(,  AllKi'l  to 
SuliMii        I'     W      mill.    |-i>illaiiil.    In    iI.ii.    Mki'. 

Mnunrn  l''nll>>.  Out.  'I'lir  I  ii<parlini<iil  of  I'tilillc  WiirUn  Ih 
coiixlili'i  liiK  plaiiH  for  (In'  rdiiNlniil  Inn  iif  ii  mIkIK-hi'i'Iiik  ■■Ii'O- 
trlc    lallwiiy    aiii>b.>i     Wlili  Ipniil    ItapUlH. 

Torniit)!.  <Mit.  Tlii'  Toioiilo  Ity.  <'<>.  In  lircpiirliiK  plaiiH  fnr 
till'  coiixti  iirlliiii  iif  all  ili'ctiir  riillwiiy  on  Colli'Ko  SI.  from 
Iliitlitii'Ml   SI.,   wiHtwanl.      !•'    11.   riiiik.   Toriilitn,   Id  ('h.    Knur. 

llrniMloii,  Mnn.-  Tlii<  lliaiiilnii  .Miiiilclpal  Uy.  Co.  will  lay 
IIKW  IraiU.H  on  lath.  Hlh  iiiiil  Colli  k<-  St.  In  Hraiiiloii.  K.  ]■]. 
Sjiiakinaii    Ih    I'^ii).'.!'. 

TrniiHroiin.  Mini.  W  .1  Clirl.il Ir.  Union  Hank  HIiIk..  Wln- 
nlpi-K.  Im  iiit.ii'.Mt.  iI  111  till-  I'on.Mlriii-tlon  of  an  i-lcrlrlr  nillway 
frmii  (ixfoiil  ami  Ki-k.  lit  .>^t.  to  tlii'  wi-8tcrn  llmltM  of  tlif  town, 
to  i-onm'it   Willi  till'   Wlnnlpi-K  St.   Uy. 

i.KiiiT.  ni;.\T  A\i>  po\vi:n 

Cnrnipl.  Mniiir  -It  Ih  roportril  thai  the  HIack  .'Stream  l''loc- 
trlo  Co.,  ri'i-i'iitly  orKanlxcil,  Ih  making  plaiin  lo  i-HtalillHli  an 
i>l«>ctrlc  plant  lo  supply  cnciny  to  tlio  towns  of  Carnic?!, 
Hcriiion.  I.i'\aiit.  anil  possllily  lOliia.  all  In  I'onoliHCOt  County. 
It  will  cost  alioiit  $l'r..O00.  ami  will  proli;ili|y  lie  lonitocl  on  tlio 
Sowailabscook   Htrcani,  about    oin-   inlli"    from    C;iriin'l. 

Mnnohratrr.  X.  II. — Tlii>  Mani-bostiM-  Traction.  T.tjrht  & 
Towi'i-  Co.  has  ajiplli-il  to  I  hi-  State  ruhllo  .Srrvlco  CoininlHslon 
for  authority  to  Issuo  Jl.onn.onn  in  bonds,  of  which  a  p:irt 
of  the  proc(>0(ls  will  be  usi-il  to  inako  aildltlons  and  Iniprovc- 
nicnt.i  lo  Its  piopi-rllcs  during  the  yeiir.  J.  Brodic  Sinitli. 
Mnnchestor.   Is  Vice-Pres.   and   Oen.    Mgr. 

Xpw  Hnvrn,  Cunn. — It  Is  reported  that  the  Winchester 
Repeating  Arms  Co.  plaii.s  to  build  a  $22,000  ffas  plant,  a 
fl.^,000  tank  storaKe  bullilln^r,  a  central  heatInK  plant  to  cost 
$-IS,00n   and   a    J.'!0,000   scrap   shed. 

X>«-  Hnvcn.  Conn. — The  H.  B.  Ives  Co.,  Artlzan  St.,  Is 
hnvlns:  id.ins  prepared  for  a  one-story,  brick  and  steel,  24x44- 
ft.  boiler  house,  and  a  12.')-ft.  brick  stack.  R.  \V.  Foote  Is 
Arch. 

+Xew  York.  X.  Y. —  moroiieh  of  Bronx) — Bids  were  re- 
ceived .\pr.  21  by  the  ne))artiiuiit  of  Kdnration  for  eloctrical 
C(iuipinent  in  the  addition  to  Tublic  School  12,  Benson  and 
Frisby  Ave..  Westcbister.  Horoiinh  of  the  Bronx,  from:  .Viw 
York  Construction  Co..  $4444:  T.  FUKDKUICK  ,7.\CKSOX.  '.lO 
John  St..  New  York.  $4154  (awarded  contract):  .Tandous  Elec- 
tric Co.,   $4311:   Commercial   Construction   Co..   $447.'?. 

Rbrimburp;,  Prnn. — The  EbensburK  TJcht.  Heat  &•  Power 
Co.  is  preparing  to  install  one  SOO-hp.  Bl.ake  &  Knowles  open 
feed-water  heater  and  one  Worthiim^ton  duplex  feed  pump. 
E.   F.   Craver   is  Gen.   Mprr.   and   Cont.   Aprt. 

PottHvHIe,  Penn. — The  Eastern  Pennsylvania  LiRht,  Heat 
&  Power  Co.  contemplates  increasing  the  output  of  its  plant 
at  Palo  .\Uo,  a  suburb  of  Pottsville,  by  2000  hp.  The  esti- 
mated cost  of  the  work  is  $200,000.  W.  B.  Rockwell,  Potts- 
ville.  is   Mgr. 

ShliiprnNburfc.  Penn. — The  Shippensburs  Oas  &  Electric  Co. 
Is  installinp  a  hydro-electric  plant,  which  will  be  capable  of 
generating  450   kw.     C.   W.   Harman   is  Mgr.  and   Supt. 

St.  Mlohnelft,  Mi  . — The  Town  Commissioners  have  prranted 
a  20-yi-ar  franchis  to  the  Talbot  Mffr.  Co..  St.  Michaels,  to 
supply  the  town  with  electricity  for  liKlitinjr  and  power  pur- 
poses. The  company  has  .a  private  electrical  system  for  its 
packinp  plant,  and  will  install  additional  boilers  and  sener- 
ators. 

rnffon  Forpe,  Vn. — It  is  reported  that  the  Virginia  W^estern 
Electric  Co.  will  build,  within  the  next  few  months,  a  hydro- 
electric plant  and  five  new  substations.  It  will  also  construct 
42  miles  of  44.000-voU,  three-phase  transmission  line,  and 
purchase  water-wheel  governors,  generators,  etc.  A.  C.  Ford 
Is  Mgr.   and    Supt. 

Lynrhbure,  \a. — Press  reports  state  that  the  Lynchburg 
Traction  &•  Lisht  Co.  has  appropriated  $S5,000  for  rebuilding 
Its  transmission  lines.  If  also  contemplates  enlarging  the 
Blackwater  St.  station  and  the  gas  plant.  J.  W.  Hancock  is 
Gen.   llgr. 

+Branehlnnd,  W.  Va. — It  is  reported  that  the  Huntington 
Development  &  Gas  Co.  has  awarded  the  contract  for  the 
construction  of  a  gas  compressor  plant  near  Branchland  to 
the   MILLER   .SUPPLY   CO.      The   estimated   cost   is    $100,000. 

Parkersbiirg,  AV.  Va. — The  Parkersburg,  JIarietta  &  Inter- 
urban  R.R.  Co.  has  chosen  the  site  for  the  construction  of 
its  new  generating  station  in  Parkersburg  to  replace  the 
present  power  house.  The  building  will  be  135x150  ft.,  and 
the  complete  plant  is  estimated  to  cost  about  $500,000. 
Sanderson  &-  Porter,  52  William  St.,  New  York,  N.  Y.,  is 
Engr.-in-Charge       Noted    Feb.   25. 

Baton  Rouge,  l..a.^ — Press  reports  state  that  the  Baton 
Rouge  Electric  Co.  will  build  a  new  power  plant  to  cost 
about    $200,000.      Donald    Stewart.    Baton    Rouge,    is   Mgr. 

New  Orleans,  l,a. — It  is  reported  that  the  New  Orleans 
Ry.  &  Light  Co.  will  spend  about  $125,000  In  enlarging  its 
power    plant    on    Market    St. 

Padncah,  Ky.— The  Kentucky-Southwestern  Electric  Ry., 
Light  &•  Power  Co.  will  build  a  new  power  house  in  connec- 
tion with  its  traction  line  from  Paducah  to  Murray.  H.  C. 
Rhodes,   Pailucah,    is    Pres.      F.    M.    Smith    is   Gen.    Mgr. 

+rieveland.  Ohio — The  Diebolt  Brewing  Co.,  Pittsburg 
Ave.,  has  awarded  the  contract  for  the  construction  of  .i  new 
holler  house  to  the  GEORGE  B.  McMILLAN  CO..  1794  East 
BSth  St.,  Cleveland.  It  will  cost  about  $15,000.  Louis  Lehle, 
64    West    Randolph    St..    Chicago.    111.,    is    Arch. 

HllliardH.  Ohi€» — The  Hilliards  Light  &  Power  Co.,  recently 
Organized  with  a  capital  stock  of  $10,000,  will  install  a  plant 
to  furnish  the  town  with  electricity.  LeRoy  Bobyns,  T.  C. 
Latham  and  associates  are   interested. 


I.labnn.  Ohio-  The  Ohio  Gnu  &  Kl^rtrlc  Co.,  lately  o,  «ran- 
IximI,  pliiiiH  III  liiHliill  an  eloctrlc-llKht  platil  In  LUbon.  Service 
Ih  now  fill  iiInIii'iI  to  tho  town  by  the  .New  LiHbiin  Hum  Co., 
which  puri'li.iHrN  i-iierKy  fniiii  the  VnuiiKHtowii  &  Ohio  Itlver 
UK.  Co.  .loNi'pli  H.  (Iriiydi-n  Ih  liitenHtid  In  the  Ohio  GaM  & 
KliTlrIc   I'o 

Okford,  Ohio  <l  lllli'lal )  —  IIIiIn  will  be  received  Until  noon. 
May  211.  by  IIh'  llnunl  of  'J'niHti-eH  of  Mliiml  llnlverNlly  for 
alli-ratliiiin  and  iiildll  Ioiih  lo  llii-  (lowi-r  plant  of  the  I'lilver- 
Hlty.  The  work  liicliideM  boiler-  and  eiiKlne-rooiii  exIenHlonN 
lo  power  liiillilliiK,  liiilli-r,  fiM'il-wiiter  healer,  viicuiiin  heui- 
liiK  piiiiipH,  bollei -fei-d  piiiiipH,  power  eiiiil pim-iil  I'liariKeH  and 
liddltloiiH.  \V.  L.  Tobey,  ilaiiillton,  dlilo,  Ih  Chii.  of  lildg. 
Com.  of  the  Hil.  of  TruHteen  of  Miami  I'lil virnlly.  Walter 
G.    Franz,    CIncinnull,    Im    CoiiHUlt.    KiiKr.      Noted    Apr.    22. 

Pnlnrnvlllr.  Ohio — The  City  Council  haM  rejected  the  terniH 
of  till-  Cl.v.laml.  I'aliieHvllle  *  KaHlern  IC.It.  Co..  W  lllouKhl.y, 
to  siippiv  I'li'ctrlclly  lo  the  city,  and  biiH  authorized  .'in  Ihhuc 
of  $:(.'.. iMKi  ill  lioiidH,  tho  proceedH  of  which  will  be  UHed  to 
iiiuk<-  ImiirovemeiitH  and  buy  new  equipment  for  the  municipal 
i-li-itrlc-llglit    plant. 

^Toledo,  tlhio — The  Board  of  Education  haw  awarded  ron- 
tractH  In  connection  with  the  coiiHtruclioii  of  the  new  Nebranka 
School  IIH  follows:  Electrical  work,  11  M.  WI.NTIOUS  CO., 
Toledo.  $21!I7:  plumbing,  LAItSION  K-  WOOD,  Toledo,  $15,003; 
heating  and  ventilating,  HOHEKT  KAITZ  &  CO.,  Toledo,  $19,- 
775;  temrierature  regulation,  JOHNSON  SERVICE  CO.,  Mil- 
waukee,  Win.,   $3540. 

Trrnton,  «»hlo—  (0(Hclal )  —  P.ldn  will  be  received  until  noon. 
May  2(1.  by  J.  II.  Kerr,  Village  Clk.,  for  lighting  the  HtreetS, 
iilleys  and  public  pi. ices  of  the  village  for  a  period  of  10  yearB. 

Ann  Arbor,  Mieh. — The  City  Engineer  has  Hubmitted  tenta- 
tive plans  lo  the  City  Council  for  the  installation  of  a  munici- 
pal electric  pl.int  for  lighting  the  streets  and  public  buildings 
of  the  city.  The  estimated  cost  is  $55,585.  Manly  Osgood  l.s 
City   Kngr. 

T'te,  Iowa — It  is  reported  that  a  company  is  being  organ- 
ized to  construct  and  ojierate  an  electric-lighting  system  in 
IJte.      The  estimated   cost  is  $10,000. 

Stillwater,  Minn. — The  Lighting  Committee  of  the  City 
Council  has  engaged  ICarle  I).  .lackson.  Capital  Bank  Bldg., 
St.  Paul,  to  preiiaic  plans  for  .a  municipal  electric-light  plant, 
including  an  ornamental  lighting  system,  or  a  lighting  system 
without    ornamental    lamps.      Noted    Dec.    24. 

IIn>'M.  Kan. — The  City  Council  is  considering  the  installa- 
tion   of   a    municipal   electric-light   plant.      The    estimated    cost 

is   $27,000. 

nroek,  Xeb. — The  citizens  have  voted  a  bond  issue  for  the 
liurpose  of  constructing  a  transmission  line  from  Auburn,  11 
miles  distant,  to  supply  the  town  with  electricity  from  the 
plant  of  th(^  Auburn  Mutual  Lighting  &  Power  Co. 

Victoria,  Tex. — At  an  election  held  Apr.  26,  the  citizens 
voted  in  favor  of  issuing  $40,000  in  bond.s.  the  proceeds  of 
which  will  be  used  for  the  installation  of  a  municipal  elec- 
tric-light   plant.      Noted    Apr.    1. 

Ada,  Okln. — The  .\da  Oil  &  Gas  Co.  has  applied  to  the  City 
Council  for  a  franchise  to  install  a  natural  gas  distributing 
systein   in  the  town. 

DiioheHne,  TTtah — An  electric-light  plant  to  cost  about 
$10,000  will  be  installed  soon  in  Duchesne.  M.  Pope,  R.  W. 
Kroupa,  Duchesne,  and  John  Glenn,  Vernal,  Utah,  are  inter- 
ested. 

FylNinore,  Calif. — It  is  reported  that  D.  W.  Campbell  is  pre- 
paring  to   install   a   gas   plant   in   Elsinore. 

+I..OM  AngeleH,  Calif. — The  Los  Angeles  Gas  &  Electric 
Corporation  has  aw.irded  a  contract  for  two  boilers  to  the 
BAHCOCK  &  WILCOX  CO.,  S5  Liberty  St.,  New  York,  N.  Y., 
at  $15,978. 

BRIDGES 

I-a%vrenee,  MaNH. —  (Official) — Bids  will  be  received  until 
9:30  a.m..  May  10,  by  thi'  Commissioners  of  Essex  County, 
Salem,  for  rebuilding  the  bridge  over  the  Shawsheen  River  at 
Merrimac  St..  Lawrence.  It  will  be  a  reinforced-concrete 
structure.  50  ft.  long  and  60  ft.  wide.  Moody  Kimball,  Salem, 
is  Chn.   of  Comrs. 

+liee,  Jlass. — The  Town  Council  has  awarded  the  contract 
for  the  construction  of  a  concrete  bridge  on  Pleasant  St.  to 
M.    L.    CARMARCO.    Lee,    at   approximately    $10,000. 

Lowell,  MaHH. —  (Official) — We  are  advised  by  Stephen 
Kearney,  City  Engr.,  that  the  new  bridge  at  Pawtucket  Falls 
will  be  built  entirely  by  city  forces.  The  estimated  cost  is 
$S0,000,   exclusive   of  land   damages.      Noted   Apr.   29. 

AVoonNoeket,  R.  I. — The  City  Council  has  appropriated  $60.- 
000  for  building  two  concrete  bridges  on  Hamlet  Ave.,  and 
straightening  the  approaches  to  them.  The  Council  has  also 
appropriated  $20,000  for  the  construction  of  a  new  bridge 
at    Fairmount   St.      F.    A.    Mills   is   City    Engr.      Noted    Dec.    24. 

.Albany,  X'.  V. — The  .State  Assembly  has  passed  bills  appro- 
priating $100,000  for  the  construction  of  a  bridge  over  the 
Mohawk  River  between  Albany  and  Saratoga  Counties  at 
Dunsbach  Ferry:  $50,000  for  a  bridge  at  Minetto  over  the 
Oswego  River  and  the  Harge  Canal,  and  $18,000  for  a  bridge 
at   Stillwater   over   Twitchell  Creek. 

Jerwey  City,  X'.  J. — It  is  reported  that  the  Central  R.R.  of 
New  Jersey  contemplates  building  a  new  bridge  over  Jackson 
Ave..  Jersey  City.  J.  J.  Yates.  New  York.  N.  Y.,  is  Bridge 
Engr. 

+f;ettyMbnrg,  Penn. —  (Official)  — The  Commissioners  of 
Adams  and  York  Counties  have  awarded  the  contract  for  the 
construction  of  a  reinforced-concrete  arch  over  Beaver  (?'reek 
between  Adams  and  York  Counties,  to  A.  G.  &  M.  WAGMAN, 
Dallastown,  Penn.  Seven  other  bids  were  received.  Noted 
Apr.   8. 
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*+PhiladeIphla.  Penn. — Bids  were  received  Apr.  29  by  the 
Department  of  Public  Works  for  the  construction  of  a  rein- 
forced-cor.crete  arch,  BO  ft.  long  and  30  ft.  wide,  on  the  line 
of    5Sth    St.    over    the    Philadelphia    cfc    Baltimore    Central    R.H., 

(A)  lump  sum,  (B)  aggrregate  bid  including  e.xtra  items,  from: 
M.  &  J.  B.  McHUGH.  (A)  Jll,900,  (B)  $12,23.5  (awarded  con- 
tract); Cantrell  Construction  Co.,  (A)  $11,SS1;  (B)  $12,506; 
Charles  P.  Bower,  (A)  $14,300,  (B)  $14,713;  William  H.  John- 
son.   Jr..    (A)    $14,495.    (B)    $14,797;    T.    F.    Reillv,    (A)    $14,500, 

(B)  $14,S39;  F.  J.  Boas,  (A)  $14,700,  (B)  $15,030;  Carl  R.  Camp, 
(A)  $15,360,  (B)  $15,754;  Richard  Walsh  &  Sons,  Inc.,  (A) 
$15,695,  (B)  $15,979;  Brann  &  Stuart  Co.,  (A)  $15,750,  (B) 
$16,190;  Pugh  &  Hubbard  Co.,  (A)  $16,549;  (B)  $17,020;  Peoples 
Bros..  Inc..  (A)  $16,774,  (B)  $17,214;  Brown  King  Construction 
Co.,   (A)   $16.94S,   (B)   $17,339.     Noted  Apr.   22. 

Reading!:,  Penn. —  (Official) — Bids  will  be  received  until  10 
a.m..  May  14,  by  D.  K.  Hoch,  Controller  of  Berks  County,  for 
the  construction  of  a  reinforced-concrete  bridge  over  the 
Schuylkill  River  between  the  Borough  of  West  Leesport  and 
Ontelaunee  Township.  Berks  County.  Bids  will  also  be  re- 
ceived at  the  same  time  for  furnishing  from  1800  to  2500  bbl. 
Of  Portland  cement  for  the  Leesport  Bridge.  Noted  Dec.  17, 
Jan.    7   and    Feb.    25. 

+Reading,  Penn. —  (Official) — The  Commissioners  of  Berks 
County  have  awarded  the  contract  for  the  construction  of  the 
Fleetwood  Bridge  across  Willow  Creek  in  Richmond  Town- 
ship, to  the  RE.\DING  COXTR.A.CTING  CO.,  Reading.  Noted 
Apr.    22. 

>Va.shlni;ton,  Penn. — Bids  will  be  received  until  noon.  May 
11.  by  the  Board  of  Commissioners  of  Washington  County  for 
the  construction  of  small  bridges  and  culverts  In  the  county. 
T.  J.  Underwood  is  County  Controller.  Chaney  &  Armstrong 
is   Engr.-in-Charge. 

York,  Penn. — Bids  will  be  received  until  May  13  by  the 
Commissioners  of  York  County  and  the  County  Controller, 
for  the  construction  of  four  reinforced-concrete  bridges  and 
one  stone  arch   in   the  county. 

Knston,  Md. —  (Official) — We  are  advised  by  Frank  W.  Seth, 
County  Engr.  of  Talbot  County,  that  all  bids  received  Apr.  13 
for  the  construction  of  the  Leeds  Creek  Bridge  on  the  Tunis 
Mills   Rd.,  were   rejected.      Noted  Apr.   S   and   29. 

+ne<lford  City,  Va. —  (Official) — The  Commissioners  of  Bed- 
ford County  have  awarded  the  contract  for  the  construction  of 
a  209-ft.  bridge  over  Elk  Creek  to  the  CAMDEN  IRON 
WORKS,   Roanoke.   Va.     Noted   Feb.   4. 

+Dnrhani,  N.  C. —  (Official) — The  Board  of  Commissioners  of 
Durham  County  has  awarded  the  contract  for  the  construction 
of  four  steel  bridges  with  concrete  substructures  to  the  CAM- 
DEN IRON  WORKS.  Roanoke.  Va..  at  $10,904  for  the  steel, 
and  $5.80  and  $5.90  per  cu.yd.  for  the  concrete.  P.  C.  Crompton 
is   County   Audr.      Noted   Mar.   25. 

Birmingham,  Ala. — The   Board   of   City   Commissioners   has 

instructed  the  City  Engineer  to  prepare  an  ordinance  provid- 
ing for  the  construction  of  a  reinforced-concrete  viaduct  over 
the  railway  tracks  on  21st  St.  between  First  Ave.  and  Ave.  A. 
The  structure  will  be  about  1000  ft.  long.  Julian  Kendrick 
is  City.   Engr. 

Bryan.  Ohio — It  is  reported  that  the  Board  of  Commission- 
ers of  Williams  County  will  shortly  advertise  for  bids  for  the 
construction  of  five  steel  bridges,  ranging  from  50  to  144  ft. 
In    length,      C.    R.    Lowe    is    Clk.    of    Comrs. 

C'ambrldBe,  Ohio — (Official) — The  Board  of  Commissioners 
of  Guernsey  Count v  has  rejected  all  bids  received  Apr.  13  for 
building  abutments  for  the  Dewey  Ave.  Bridge  over  Wills 
Creek  in  the  City  of  Cambridge.  The  matter  will  not  be  con- 
sidered again  before  next  fall,  and  possibly  not  until  the 
spring  of  1916.  It  is  possible  that  the  Baltimore  &  Ohio  R.R. 
Co.,  in  conjunction  with  the  city,  will  build  a  viaduct  to  re- 
place the  present  bridge  at  this  point.  T.  C.  White  is  County 
Audr.      Noted    Mar.    25. 

+f'hllllco«he,  Ohio — The  Board  of  Commissioners  of  Ross 
County  has  awarded  contracts  for  the  construction  of  a  243-ft. 
bridge  at  Frankfort  to  OATHER  M.  JUNK.  Chillicothe.  at 
JS29S  for  the  substructure,  and  E.  M.  SCl'LLY,  Columbus,  at 
$14,995  for  the  superstructure.  The  contract  for  the  construc- 
tion of  the  Crooked  Bridge  near  Bainbridge  was  awarded  by 
the  Commissioners  to  the  CAPITOL  CONSTRUCTION  CO.. 
Columbus,  at   $12,175. 

Cleveland.  Ohio — Bids  will  be  received  until  May  19  by  the 
Board  of  Commissioners  of  Cuyahoga  County  for  county  bridge 
work.  Report  No.  3510.  W.  A.  Stinchcomb  is  County  Surv. 
E.  G.   Krause   is  Clk.   of  Comrs. 

^('oMhorton.  Ohio — The  Board  of  Commissionrrs  of  Coshoc- 
ton County  has  awarded  contracts  for  repairing  the  Miskimen 
and  Fresno  Hridges  to  GEORGE  J.  HOCK  &  SON.  Coshocton. 
$3265   and   $3510   resi>e<tlvely. 

Ilnmllton,  Ohio — It  is  reported  that  the  low  bidder  for  the 
con.Mtruction  of  a  steel  bridge  at  Woodsdale  was  the  I'enii 
Bridge  Co..  P.eaver  Falls.  Penn..  at  $19,540  and  $1S.720  fnr  the 
sufierstructure.  (alternate  plans),  and  $20,000  and  $19,470  for 
the  Hub.itructure.  The  lowest  bid  for  a  concrete  bridge  was 
that  of  the  Clearv-White  Construction  Co..  Chicago,  III.  Bids 
were  received  Apr.  17.  Noted  July  23.  Aug.  13.  Dec.  10.  1914; 
Feb.   25.   Mar.   11   and   Apr.   1.   1915. 

4tIamllton.  Ohifi — The  Board  of  County  Commissioners  has 
awarded  the  contract  for  the  construction  of  the  Woodsdale 
Hrldire  to  the  CLK.\  ItY-WH  ITK  CON.STUUCTION  CO,,  17 
North    l,:i   Salle  St,.  Chicago,  at   $7fi.2S9.      It   will  be  of  concrete. 

six    lli(i-ft.   Hpans. 

I.tiicnn,  Ohio — (OfTlclal) — Bldn  will  be  received  until  1  p.m.. 
May  II,  by  the  Board  of  Commissioners  of  Hocking  Counlv 
for  llie  NiiperHlructure  of  a,  bridge  acroH.M  Rush  Creek  In 
Marlon  Township.     C.eorge  H.  Shaw   Is  Chn.  of  Comrs. 

4Timn,  Ohiti — (Otllclal)^TIie  Board  of  Commissioners  of 
Seneca  County  has  awarded  conlriictH  for  the  conHlructloii 
of  Hrldne  No,  230  In  Empire  Township,  and  Bridge  No,  9fi  In 
Bloom  Township,  to  the  BURK  C(  )N.^TUUCTI()N  CO.  New- 
castle. Ind  ,  at  $r,riKB  and  $3403,  respectively,  J,  K.  Hersh- 
berKor  la  County  Engr,     Noted  Apr.  H, 


.\uburn.  Ind. — P'ans  are  being  prepared  by  Charles  Wag- 
oner, County  Engr,  of  De  Kalb  County,  for  two  steel  bridges, 
the  Farrington  Bridge.  60  ft.  long,  and  the  Grube  Bridge,  120 
ft.  long.     A,   ^V.  JIadden  is  County  Audr. 

Mt.  Vernon.  Ind. — It  is  reported  that  the  Commissioners 
of  Posey  County  will  advertise  about  .Tuly  1  for  the  construc- 
tion of  several  steel  and  concrete  bridges.  T.  J.  Johnson  is 
County  Surv.     J.  R.  Haines  is  Audr. 

Dixon,  III. — Press  reports  state  that  the  Illinois  Central 
R,R,  will  raze  the  present  bridge  over  the  Rock  River  at 
Dixon,  and  will  leplace  it  with  a  new  structure.  M.  Johnson, 
Chicago,   is  Engr.   of  Bridges  and  Bldgs. 

+L.incaln,  III. — The  Streets  and  Alleys  Committee  of  the 
City  Council  has  awarded  the  contract  for  the  construction  of 
a  reinforced-concrete  bridge  over  Brainerd's  Branch  on  Union 
St.    to  H.   K.   RHOADS  at   $11,067. 

Atlantic,  lonra — The  Board  of  Supervisors  of  Cass  County 
has  passed  a  resolution  of  necessity  for  the  construction  of 
eight  new  bridges  and  culverts  in  the  county.  C.  E.  Keingel 
is  County  Audr. 

Council  Bluffs,  Iowa — (Official) — Bids  will  be  received  until 
2  p.m.,  May  7,  by  the  Board  of  Supervisors  of  Pottawattamie 
County  for  the  construction  of  five  steel  bridges,  ranging  from 
40   to   100    ft.    in    length,      J,    D.    Hannan    is   County    Audr. 

Council  Bluffs,  lona — The  City  Council  contemplates  the 
construction  of  a  new  bridge  across  Indian  Creek.  The  bridge 
will  be  2fi  ft,  wide,  and  the  estimated  cost  is  $5000.  E.  E. 
Spetman   is   City   Engr. 

Forest  City,  Iowa — (Official) — Bids  will  be  received  until 
11  am..  May  11.  by  C.  K.  Nelson.  Audr.  of  W^innebago  County, 
for  the  construction  of  two  reinforced-concrete  bridges.  The 
first  is  estimated  to  cost  $3S2S.  and  the  other  $2460.  O.  N. 
("rjellefald    is    Engr. 

Idagrove,  Iowa — The  Board  of  Supervisors  of  Ida  County 
will  shortly  receive  bids  for  the  construction  of  13  new  county 
bridges.  Plans  were  prepared  by  the  State  Highway  Com- 
mission. Des  Moines.     Thomas  H.  MacDonald  is  State  Engr. 

+Manohester,  lona — (Official) — The  Board  of  Supervisors 
of  Delaware  County  has  awarded  the  contract  for  the  con- 
struction of  a  number  of  county  bridges  to  the  MARSH  ENGI- 
NEERING CO.,  Des  Moines,  at  $SS75.  Bids  were  received  Apr. 
24.      C.    H.    Bunker    is    County    Audr.       Noted    Apr.    22. 

Red  Oak,  Iowa — Bids  will  be  received  until  1  p.m..  May  30, 
by  the  County  Auditor  of  Montgomery  County  for  the  con- 
struction  of  bridges  and   culverts   in   the   county. 

+.\ustln.  Minn. —  (Official) — The  Commissioners  of  Mower 
County  have  awarded  contracts  for  the  construction  of  14 
reinforced-concrete  bridges  as  follows:  H.  F,  (5ARBISH,  Aus- 
tin, $334  for  seven  bridges;  IOWA  BRIDGE  CO..  Des  Moines. 
Iowa.  $7099  for  five  bridges;  WILLIAM  O'SHEA  &  SONS.  Min- 
neapolis. $2617  for  two  bridges.  O.  J.  Simmons  is  County 
Audr.     Noted   Apr.  22. 

Duluth,  Minn, — (Official) — We  are  advised  by  D,  A.  Reed, 
Mgr.  of  the  Water  and  Light  Dept..  that  plans  are  not  yet 
completed  for  a  bridge  over  Tischer's  Creek  at  First  St.,  and 
bids  have  not  been  advertised.  The  bridge  will  be  a  rein- 
forced-concrete arch  of  100  ft.,  carrying  36-in.  water  pipes, 
with  sidewalks  over  them.     Noted  Apr.  22. 

+Moorhead,  Minn. —  (Official) — The  Board  of  Commissioners 
of  Clay  County  received  bids  Apr,  27  for  the  construction 
of  State  Bridges  (A)  No,  1633.  and  (B)  No,  1657,  from:  Great 
Northern  Bridge  Co,,  Minneapolis,  (A)  $939S,  (B)  $2SS0;  Elk- 
hart Bridge  Sz  Iron  Co,.  Elkhart,  Ind,,  (A)  $9520.  (B)  $2772; 
Joliet  Bridge  &  Iron  Co,.  Joliet,  111,.  (A)  $10,200,  (B)  $25SS; 
ILLINOIS  STEEL  BRIDGE  CO,,  St,  Paul,  (A)  $8953  (awarded 
contract),  (B)  $2725;  Continental  Bridge  Co,,  Chicago.  111,. 
(A)  $10,500.  (B)  $2990;  Worden-Allen  Co..  Milwaukee.  Wis.. 
(A)  $9682.  (B)  $3344;  Wausau  Iron  Works.  Wausau.  Wis..  (A) 
$9SS9.  (B)  $2519;  Fargo  Bridge  &  Iron  Co..  Fargo,  N.  D.,  (.\) 
$9SO0,  (B)  $2660;  JARDINE  &  ANDER.SON,  Fargo,  N.  D.,  (A) 
$9700,  (B)  $2599  (awarded  contract);  Dinsmore  &  Lewis,  Haw- 
ley,  (B)  $3090.     A.  O.  Houglum  is  County  Audr,     Noted  Apr.   15. 

I<eavenworth.  Kan. — Bids  will  be  received  until  May  11  by 
Fred  Metschan.  Citv  Clk.,  for  the  construction  of  two  culverts 
over  Three  Mile  Creek  at  Second  and  Third  St.  Harry  A. 
Perkins  is  City   Engr. 

Potter,  Kan. — It  is  reported  that  the  Commissioners  of 
Atchison  County,  Atchison,  will  soon  advertise  for  bids  for  the 
lonstruction  of  a  reinforced-concrete  bridge  at  Potter.  C.  M. 
Yoelker.  Atchison,  is  County  Clk.  R.  K.  McCrary  is  County 
Engr. 

LlMlion.  N.  D. — Bids  will  be  received  until  noon.  May  19.  by 
Charles  E.  Best.  Audr.  of  Ransom  County,  for  the  construction 
of  one  60-ft.  bridge  and  one  SO-ft.  bridge.  Both  will  have 
reinforced-concrete  floors,  abutments  and  wings. 

St.  Joseph,  Mo. — Bids  will  be  received  until  11  a.m..  May  10, 
by  the  Commissioners  of  Buchanan  County  for  bridge  work 
aiid  repairs,  J,  C,  Hunt  is  Clk.  of  Comrs,  R.  L,  CargiU  Is 
County  Engr, 

+l<ock|>ort.  Mo. — The  Board  of  Commissioners  of  Atchison 
County  has  awarded  the  contract  for  the  construction  of  three 
steel  bridges  to  the  NEBRASK.V  CONSTRUCTION  CO..  Lin- 
coln, Neb,,  at  $4500.  One  bridge  will  be  70  ft,  long,  and  the 
others  90  ft,  each.  J.  A.  Krusor  Is  County  Highway  Engr. 
Noted    Mar,     25, 

Canadian.  Tex. — The  taxpayers  of  Hemphill  Co\inty  have 
voted  In  favor  of  Issuing  $75,000  In  bonils,  for  the  purpose  of 
building  a   bridge   across   the  Canadian    River  at   this   point. 

llouMton,  Tex.-- Bids  will  be  received  until  10  a.m..  May  10. 
liv  II.  L,  Wiishburn.  ,\udr,  of  Harris  County,  for  the  construc- 
tion   of    the    Kuykendahl    Rd,    Bridge, 

ifPocntello,  Idnho--(Oinclal)— The  State  Highway  Depart- 
ment. Holse.  has  aw.irded  contracts  for  the  const  rui-t  Ion  of 
.seven  bridges  In  B.innock  Countv  to  the  MinL,\Nn  BKIPGE 
CO,,  Salt  Lake  City.  Utah,  and  F.  CK.VNE,  Boise,  at  $;t516  and 
$3966   respectively,      lOdward   S.   Sn\lth    Is   State   Highway    Engr, 

Prlext  HIver.  Idaho  It  Is  reported  that  the  Comnils.slone-s 
of    Boimer'    Coutily.    Sandinilnl.    are    haying    plans    prepared    for 
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lli<>  ciiMMti  iiclloii  of  II  I>i'IiIk(>  iii'iiiHH  tho  Pc-ml  <rOi<>lll<'  ItlVKI- 
III  Pili'Ht  Itlvi'i  to  ri'iiliirr  ih<-  pK'HKilt  f.iij.  Till-  .Hthiml.Ml 
I'OMi    IH   )jri.(iiio.      Clyili'   J.    I'liiiltliiN.   Siiii<t|iolnt,   Ih  i'ouiity   Siirv. 

Olynipln.     Wimh.      ( ( )rll<'liil )    -We     nrn     iidvlHcd     by     \V.     A. 

Iloiinr,    Clly    CIU  .    Ilijit    tho    IiIiIh    iccrl vril    A|ir.    !!•    for    th iii- 

vliiirlloii  of  II  IiiIiIk"'  to  rciiliu-ii  otii-  n'frnlly  iIi'H' i  oyc-d,  wiTO 
lor  11   li'iiiiioiiiry   Ntiiicl  ur<>  only.      Notcil   Alir.    16. 

^Itlyni|iln,  W  nah,~  T)ii<  Hoiii))  of  ('oininlNnloniTH  nf  Thui'Nlon 
«'oiinlv  op.'iii'il  I>IiIh  Apr.  L'C.  for  Ihi'  coiimIi  iii'tloii  of  ii  Im'IiIkx 
over  P.'iry  firi-k  a«  followH:  COAST  IIKIIxiK  r<l..  I'ortliiMil, 
Or.-.  JMOO  (iiwiirili'il  i-oiitriti-t ) :  CliiirlrH  O.  Iliilii-r,  Si-iillln, 
»s'.«!>ti;  PortliiMil  Hrl.iKO  *  Iron  Woi  kd.  rorlliin.l.  Oriv.  »!i;isO; 
Wi-yiiioulli  OoiiNlriK-tlon  ^'n..  Sniltli-,  »|0'JO(l;  Miiii-h  &  Tw<'i<- 
il.Mi,  Tiu-oniii,  $11. 'JIT;  l\  T.  IM.'i.-...  ,v<.-iitllr.  $11. ".'10;  Yolvrrton 
\-    Wolf.',   olynipm.   III.IMT.      Nol.il    Miir.    IS   iinil   Apr.    ir> 

Mrnttir,  Wnnh.  -It  In  rcportoil  lliiil  ltii<  Cltv  I'oiinrll  Ih  oon- 
rUIim'Iiik  tho  I't'conHtriK'tloii  of  the  Went  tliirrl.-lil  MrlilK"'  at 
nil  ontliiiiUoil  cost   of  »:•(>. noci.     Arthur  H.   Iiliiiork   1m  City   ICnKr. 

Kiirrkn.  Tnlir.  llJdH  will  lio  r.-.clv<>.l  until  Miiv  11  1)V  tho 
Hoiinl  of  .•^uppivlsoiM  of  lluiiiholilt  Counlv  ri>r  the  i-oiiHtruo- 
tlon  of  thri-i>  Iniilm.H:  Ono  Tiiit-fi.  ,-i>\>\<-  HUKiioiiHlon  tiriilk'i'  to 
roxt  ahout  H.').c>iMi;  a  f.o-fl.  coiwri-lc  IhIiIko  and  ii  oablo 
lirldKi".   lOMtlUK    $;in(in   rm-h.      A.    .1     l.ounn    Ih  ("ounty    Surv. 

I.am  .\nu;ptri>.  Cnlir.-  Tt  \n  roportod  Hint  tho  AtchlHon,  To- 
pcak  1*1  Santa  I'o  Ity.  has  api>roiirlalt>d  Js.l.OOn  for  the  ron- 
Htniftlon  of  two  new  rnllwnv  lirlilKOH  on  th.-  hod  AiikoIi-h  IU- 
vlslon.  K  M.  ntsbcc.  Ainnrlllo.  Tpx..  Ih  Ch.  EiiRr.  Weatfrn 
I.lnos. 

I.on  AnKripH.  Cnllf. — It  Is  reported  that  thp  nonrd  of  .Super- 
visors of  I,o8  .\nir<'l<'S  County  has  awiirdi-d  the  eontrarl  for  tho 
oonstruc-tlon  of  a  fiO-ft  steel  girder  brldire  over  I'ovote  Creek 
to  the  SKCl'HITY  COXSTIU'CTION  CO..  Los  AnKelo.s.  at  J(;.'is2, 
and  .'i.le.   per  ft.   for  piling. 

Mrrldlnn.  Cnllf. — Tt  Is  reported  that  the  brIdKe  at  Meridian, 
owikmI  jointly  by  .Sutler  and  Colusa  Counties  and  the  Nortliern 
Kleetric  Co.,  Chico,  will  be  repaired  nt  an  estimated  cost  of 
J16,9S0. 

W.ATKR     SI  I>PI,V — IRRKi.VTION 

noaton.    Mntii..— (Onician — HIds    will    be    received    until    1:30 

Fin  .  May  10  by  tho  Metropolitan  'Water  and  .SeweraRo  Board 
or  laying-  fi,'?70  ft.  of  60-in.  c.-l.  water  mains  In  Newton. 
Poxter    Hrackett    is    Ch.    En^r.    of    Water-Wks. 

+noMton.    Mnna. — The    contract    has     been    awarded    to    E. 

S.  ni'TTKKFlKI.n  >^-  CO.,  at  $S  per  box.  for  furnlshinp  2B00 
concrete   pate  boxes  for  the  water  dep.Trtment.     Noted   Apr.   1. 

^nonton,  MnNH. — The  contract  has  been  awarded  bv  the 
Metropolitan  Water  and  Sewer  Hoard  to  .lOHN  CASHMAN  & 
RONS  CO.,  LM7  .Atlantic  Ave..  Boston,  at  $46,000,  for  construct- 
inir  a  masonry  tower  around  the  steel  water  tower  on  Bellevue 
Hill.      Noted   Apr.    S   and    22. 

Drooklinp,  MniiM. — Plans  are  belnp  prepared  bv  F.  P. 
Forbes,  Sujn.  of  Watcr-Wks.,  for  an  S.rtno.onn-t^al.  deferrita- 
tion  plant  for  the  water  system.  The  plant  will  be  built  by 
day   labor.      Noted    Dec.    17,    Feb.    4    and   Apr.    ,S. 

Cinrdner,  MnHH. — The  reservoir  at  G.Trdnor  will  be  recon- 
structed   this   summer   at   an   estimated   cost   of   $10,000. 

+Xe«ton,  MnHH. —  (OfTicial) — Bids  were  received  Apr.  2(i 
by  the  Metropolit.in  AV.-iter  ard  Sewer.Tge  Board  for  layinr 
60-in.  water  pipes  in  various  streets  as  follows:  ANDREW 
M.  CrSACK.  Boston,  at  $32,369  (awarded  contract):  James 
U  Pierce  Co.,  Boston.  $32,615;  Rowe  Contractins  Co.,  Bos- 
ton, $33,047:  Coleman  Bros.,  Boston,  $34,787;  Bruno  ft  Petitti, 
Boston,  $34.7S7:  John  P.  Cavanauph  Co.,  Boston.  $36,762;  M. 
Russo  &  Son  Co.,  Boston,  $37,103;  Charles  A.  Kellev,  Somer- 
ville.  $37,r,22:  Huph  Nawn  Contracting  Co.,  Boston,  $37,960; 
John  T.  Shea.  Jr.,  Boston,  $38,290,  and  Moore  &  Co.,  Boston, 
$48,602.      Noted    Apr.    22. 

Shrewsbiirj-.  Mniwi. — Bids  were  received  Apr.  24  by  the 
Water  Coinmissioners  for  constructinp  a  water  system  as 
follows:  Hanscom  Construction  Co.,  Boston,  $70,300;  Frederick 
A.  Houdette  &  Son,  Boston,  $74,.t00;  Daniel  D.  Pietro,  Boston, 
$7.^.000.  All  bids  were  above  the  appropriation.  George  E. 
Stone  is  Town  Clk.     Noted  Feb.   11   and  Apr.  23. 

'WeMtfleld,  MnsH. — .\t  a  recent  election  the  citizens  voted 
against  the  question  of  issuinp  bonds,  the  proceeds  of  which 
was  to  have  been  used  for  the  construction  of  reservoirs 
and  sewers. 

ninehamton,  X.  Y. — Bids  will  be  received  until  May  26  by 
the  P.oard  of  Contract  and  Supply  for  constructing  standpipes 
for    the    water    system.      Noted    Dec.    17. 

Herkimer,  X.  Y. — Surveys  are  being  made  by  R.  E.  Horton. 
Albany,  for  the  construction  of  a  pipe  line  for  water  supply 
for  Herkimer.     The  cost   is   estimated  at  about   $250,000. 

Ilion,  X.  Y.^ — Bonds  for  $81,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  new  water 
supply.  Plans  will  be  submitted  to  the  State  Conservation 
Commission.      Noted   Dec.   10. 

Xinirnrn  KallM,  X.  Y.^According  to  press  reports  the  city 
will  spend  $90, 000  for  the  construction  of  water  mains  this 
year.     F.   S.   Parkhurst   is  City   Engr. 

TrumnnNbiirKTi  X.  Y. — The  construction  of  a  water  system 
Is  under  consideration  by  the  Village  Trustees  and  Business 
Jlen's    .\ssociation. 

Belmnr,  X.  J.- — The  Shark  River  AVater  Co.  has  had  plans 
approved  by  the  State  Water  Supply  Commission  for  the  con- 
struction  of  a  d.am. 

Camden,  X.  J. — Plans  are  being  prepared  for  the  completion 
of  connections  in  the  new  pumping  plant  and  for  the  con- 
struction of  an  auxiliary  pumping  station  at  Morris  Station. 
Bonds  for  $50,000  have   been  voted.      Noted  Apr.   S   and   29. 

CoIllneHnood,  X.  J. — .According  to  press  reports  an  election 
will  soon  bo  held  to  vote  on  the  question  of  Issuing  bonds, 
the  proceeds  of  which  will  bo  used  for  the  purchase  and 
improvement   of   the   water   system.      Noted   Aug.    27. 


■■pr(h  .\mlioy,  %'.  J. — Prexii  roporlM  ulnln  thn  plnn«  aro 
boliiK  iirepiirod  by  H.  J.  Miihoii,  Clly  Knur,  for  tho  coiiiil  ruc- 
tion   or    a    new    iiunip    houMo    at    tho    ftuiiyoii    wiilor-workH. 

'rrrutiin,  .%'.  J. — Tho  conHtructlon  of  lilKh-proMMure  water 
tnaliiH  In  tin-  ('liiiiiiboritburu  dinlrlei  In  iiiidor  conHldoriitlon 
bv  tho  Clly  CoiniiilNHlon.  Alvlii  A.  IIukIioo  |m  Kupt.  of  Walor- 
WkN 

.\ll<-!iliM«n,  I'rnn.  itblM  will  moom  bo  rocolvnd  for  two  wa- 
toi  c  bloi  liiallon  pliintM  for  tho  wiili'r- workN.  It.  J.  Wheeler  I" 
Supt.   of   Wilier    WkM. 

i;rlr.  I'riiii.  -I  Ollbliil )  — HIdM  nro  being  reeelvod  by  the 
Hoard  of  Water  I 'oiniiilMHioiierM  for  IncroiiHlnK  the  clovnllon 
of  Ihi'  biKh-nervleo  Mtandplpo.  ChcNter  &  FloiiilnK.  PlttN- 
buri-rh.    Ih    i:ni.'.r. 

Al'lillndrliihln.  I'rnn. —  fOmdiil) — RldN  will  ho  rccelverl  until 
noon.  .Mjiv  -'.'i.  III  Itooin  226,  City  Hull,  for  laying  c,-l.  water 
iiiiiins  under  Contract  No  2B0.  About  17,000  ft.  of  48-ln.,  3.300 
ft  of  .10. In.  and  21,000  ft.  of  24-ln.  pipe  will  bo  required. 
Nol.d    Mar.    26. 

+S>kri»vlllo,  Prnn.-  Tbo  contrart  haH  boon  awarded  to  the 
CCItWKNSVlM.K  CO.NSTlirCTION  CO.,  CurwenMVllle,  at  $7739. 
for  (onHl  met  Ing  a  water  hyhtom.  Noted  .Sept.  24,  Nov,  20, 
Apr.    3    and    29. 

MIMon,  IJpI. —  Plans  hiivo  been  prepared,  according  to  prcHM 
reports,  by  CharloH  K.  CoIIIiih,  Phll.'idelphia,  Ponn.,  for  the 
construction  of  a  water  .syHtom,  estlniated  to  cost  $20,000. 
A.    i:.   Jefferson    is   City   Clk. 

Snllnbiirtr,  X.  «'.  The  city  contemjilates  holding  nn  election 
to  vote  on  the  question  of  iHHuIng  $200,000  In  bonds,  part  of 
which   will   Iw  us<il    for  the  extension   of  tho  water  system. 

'I'liMrnliMmii,  Aln.— An  election  will  be  belfl  .May  17  to  vote 
on  the  question  of  Is.suing  $16,000  in  bonds,  the  proceeds  of 
whieli  will  be  used  for  the  extension  of  the  water  and  sewer 
systems. 

lielxunl,  MImm. — Bids  will  he  received  until  May  IS  by  the 
city  for  the  construction  of  SOOO  ft.  of  4-ln.  c.-l.  water  mains, 
hydrants  and   valves.     Noted   Feb.  4. 

+  \ew  OrlonnM,  I,n. —  Press  reports  state  that  the  contract 
has  been  awarded  to  HAMPTON  REYNOLDS,  at  $43,500,  by 
the  Sewerage  and  AVater  Board  for  work  at  pumping  station 
No.   2  at   Louis  and   Broad   .St.,   under   Contract   No.   72   D. 

+Vlvinn,  liH. — The  contract  has  been  awarded  to  the  CHI- 
CAGO BRIDGE  &  IRON  AVORK.S,  Chicago,  III.,  at  $22.7S.5, 
for  installing  n.  water  system.  Noted  J>ec.  10,  Mar.  11  and 
Ajir.   1. 

Alllnnoe,  Ohio — (Official) — Bids  are  being  received  for  tho 
construction  of  a  4n,000-gal.  steel  tank  on  a  tower.  Chester 
&    Fleming,    Pittsburgh,    J'cnn.,    Is    Engr.      Noted    Mar.    25. 

ninirton,  Ohio — rOfflcial) — Bids  will  be  received  until  Mav 
17  by  D.  AA'.  Bixler,  Clk.,  Bd.  of  Pub.  AVks.,  for  making  Im- 
provements to  tho  water  system.  The  AA'.  J.  Sherman  Co., 
Toledo,   is   Engr.      Noted   Nov.   19  and   Mar.   18. 

4>('hiIllrothe,  Ohio- — Contracts  have  been  awarded  bv  the 
Board  of  I'ublie  Works  to  the  PITTSBURGH  FILTI':R  MFG. 
CO.  Pittsburgli.  Penp.,  at  $9034,  for  mechanical  equipment 
and  filter  for  the  coagulating  basin  and  filter  plant;  F.  D. 
MARTIN  CONSTRUCTION  CO  Kansas  Citv  at  $13,885,  for 
settling  basins,  and  to  the  THORMAL  EFFICIENCY  CO., 
Kansas  City,  Mo.,  at  $3597,  for  centrifugal  pumps  and  mo- 
tors.      Noted    Jan.    28. 

Cleveland,  Ohio — Bids  will  be  received  until  May  20  by 
the  Commissioner  of  Purchases  and  Supplies  for  filter  sand 
and  gravel  for  the  filtration  plant  at  the  Division  pumping 
station.  Charles  F.  Schultz,  413  Superior  Ave.,  Is  AA'ater 
Comr. 

Cleveland,  Ohio — Bids  will  he  received  until  noon.  May 
21,  by  the  Commis.sioner  of  Purchases  and  .Supplies,  City 
Hall,  for  furnishing  and  laying  c.-i.  pipe  diains  at  the  filtra- 
tion plant.  Charles  F.  Schultz,  413  Superior  Ave.,  is  AVater 
Comr. 

•••Cleveland,  Ohio — Th"  contract  has  been  awarded  to  the 
PTTTSHUROH  FILTER  MFG.  CO.,  Pittsburgh,  Penn.,  at  $15,- 
120.  for  operating  tables  for  the  Division  St.  filtration  plant. 
Noted   Mar.   18   and   Apr.    8. 

+CIevelnnd.  Ohio — The  contract  has  been  awarded  to  the 
RENSSELAER  A'ALVE  CO..  Troy.  N.  Y.,  at  $41,676,  by  the 
Board   of  Control   for  furnishing  valves. 

East  Liverpool,  Ohiii — Bids  will  be  received  until  noon. 
May  28,  by  the  city  for  the  purchase  of  $200,000  in  bonds,  the 
proceeds  of  whieli  will  be  used  for  the  extension  and  en- 
largement of  the  water  system.  James  A.  Kennedy  is  Audr. 
Noted   Feb.    11    and    18    and    Mar.    4. 

+Toledo,  Ohio — According  to  press  reports,  the  contract 
has  been  awarded  to  the  A.  BENTLEA'  &:  SONS  CO..  Toledo, 
by  t'le  Board  of  Control  for  constructing  a  pumping  plant 
building.      Noted    Feb.    2,   Mar.    4   and    15   and   Apr.    22. 

■\Vad»«orth,  Ohio — (Ofiicial) — The  W.  J.  Sherman  Co.,  To- 
ledo, has  been  retained  by  the  village  to  make  a  valuation  of 
the  privately  owned  water  and  electric-light  systems  with  a 
view   to  municipal   ownership. 

«;nry,  Ind. — The  construction  of  9000  ft.  of  12-in.  c.-i. 
w.iter   mains   from   Gary   to   Aetna   is   under  consideration. 

+(iran<1  RapidN.  :<Iioh, — The  contract  has  been  awarded  to 
McDEItMOTT  &  COOPER,  at  $5333.  by  the  Board  cf  Public 
AVorks  for  laying  water  mains  in   Fourth  St. 

Aurora,  III. — Bonds  for  $75,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  constructing  an 
artesian  well,  .and  for  extending  the  distributing  svstem. 
Theodore    A.    Stinson    is   Supt.    of   AA'ater-AVks.      Noted    Mar.    4. 

AVenonn,    III. — See    item    under    "Sewers." 

AVntertown,  MIm. — Bids  will  be  received  until  8  p.m.,  Mav 
11,  b.v  AVilliain  F.  A'oss.  Secv.,  Bd.  of  AVater  Comrs..  tor  laving 
2700  ft.   of  6-in.   and   500  ft.   of  4 -in.   water  pipe   with   specials. 

Colo,  Iowa — (Official) — Bids  will  be  received  until  8  p.m.. 
May  24,  by  H.  E.  Ransom,  Town  Clk..  for  constructing  a  w.ater 
system.  The  following  materials  will  be  required:  11,700  ft. 
Of  4-in.  c.-i.,  2050  ft.  of  6-in  and  ISO  ft.  of  S-in.  water  pipe,  24 
hydrants,  12  valves,  50,000-gal.  tfnk  on  a  loo-ft.  tower,  10-in. 
drilled  well  and  pump.  The  estimated  cost  is  $18,000.  M.  Cox 
is  Engr.     Noted  Apr.  1  and  22. 
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Nevada,  lona — Bids  will  be  received  until  May  11  by 
R.  A.  Davis,  City  Clk.,  for  driving  an  artesian  well  to  a 
depth  of  2000   ft.   with  a  diameter  from   S-   to   16-in. 

Onslon-.  lonra — (Official) — Bids  will  be  received  until  8  p.m.. 
May  25.  by  the  Town  Council  for  constructing  a  water  system. 
The   estimated  cost   is   $8000. 

Orange  City,  Iowa — Bonds  for  $10,500  have  been  voted,  the 
proceeds  of  which  will  be  used  for  the  purchase  of  a  new 
water  supply  tank.  e.\tension  of  the  water  mains  and  for 
moving   the   water   tower. 

+*AV"inona,  Minn. — The  contract  has  been  awarded  to  J.  F. 
McCarthy,  Minneapolis,  at  $4520,  for  drilling  four  artesian 
wells.  Alvord  &  Burdick,  Hartford  Bldg.,  Chicago,  111.,  is 
Engr.      Noted   Mar.   11. 

♦Pratt,  Kan. — The  contract  has  been  awarded  to  the  CON- 
NOR CONSTRUCTION  CO..  Montgall  St..  at  $47,262,  for  con- 
structing a  water  svstem  and  an  electric-light  system.  Noted 
Feb.    4   and   Mar.    19. 

Solomon.  Kan. — An  election  will  be  held  as  soon  as  plans 
have  been  prepared  to  vote  on  the  question  of  issuing  bonds 
for  $30,000.  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  water  system.  Harper  &  Stiles,  Grand  Ave.. 
Temple.  Kansas  City,  Mo.,  is  Engr. 

Holbrook,  Neb. — The  citizens  voted  against  the  bond 
issue,  the  proceeds  of  which  was  to  have  been  used  for  the 
installation   of  water  and   electric-light  systems. 

Sterling,  Neb. — The  citizens  contemplate  issuing  bonds  for 
$15,000,  the  proceeds  of  which  will  be  used  for  the  construction 
of  a   water  system. 

Saratoga,  AVyo. — An  election  will  be  held  May  11  to  vote  on 
the  question  of  issuing  bonds  for  $45,000,  the  proceeds  of 
which  will  be  used  for  the  installation  of  a  water  system.  J. 
Munz   is  Clk. 

Chouteau.  Mont. — Bids  will  soon  be  received  for  the  con- 
struction of  a  water  system.     Noted  July  9.  1914,  and  Mar.  IS. 

+CI>depark.  .Mont. — The  contract  has  been  awarded  to  Mc- 
LAUGHI.IX  .Si  O'NEIL,  Livingston,  at  $15,318,  by  the  City 
Council  for  the  construction  of  a  water  system.  Noted  Oct. 
22,   Nov.   26   and   Mar.    18. 

CarntherMvlIle,  Mo. — According  to  press  reports  bids  will 
be  received  after  May  10  by  Frank  L.  Wilcox.  Engr.,  Syn- 
dicate Trust  Bldg.,  St.  Louis,  for  making  extensions  to  the 
water  and  sewer  systems.  The  estimated  cost  Is  $62,000. 
Noted   Mar.    11. 

Leex  .Summit,  Mo. — Revised  plans  are  being  prepared  by 
Henrici,  Kent  &  Lowry,  Reserve  Bank  Bldg.,  Kansas  City, 
Mo.,  for  the  construction  of  a  water  system.  Estimated  cost, 
$30,000. 

Poplar  Bluff.  Mo. — The  Poplar  Bluff  Water  Co.  will  soon 
be  in  the  market  for  machinery  for  the  enlargement  of  its 
plant.     I'.  R.  Andrews  is  Ch.   Engr. 

Parasould,  Ark. — According  to  press  reports  bonds  for 
$25,000  have  been  sold,  the  proceeds  of  which  will  be  used 
for  the  improvement  of  the  water  system  in  the  Water- 
Works  Improvement  District  No.  2. 

♦CoIumbuH,  Tex. — An  election  will  be  held  June  6  to  vote 
on  The  question  of  issuing  bonds,  the  proceeds  of  which  will 
be  used  for  the  improvement  of  the  water  system.  Noted 
Apr.   22. 

Marfa,  Tex. — John  A.  Pool,  Sr,.  plans  to  build  a  dam  and 
an    irrigation   pumping   plant   for  the   irrigation   of  1000  acres. 

Mlneola,  Tex.— The  Mineola  Ice,  Light  &  Water  Co.  plans 
to  spend  $  is, 000  for  the  extension  of  its  water  mains.  C.  M. 
Dozier   is   Secy. 

+.San  Antonio.  Tex. — The  contract  for  installing  a  water 
system  at  the  County  Home  for  Aged  has  been  awarded  to 
the  SA.V  ANTONIO  MACHINE  &  SUPPLY  CO.,  at  $5050.  Bids 
were  opened  Apr.   15.     Noted  Apr.   8. 

BoHwell,  Okla. — Rids  will  be  received  until  May  14  by  the 
citv  for  materials  for  the  construction  of  a  water  system. 
James  T.   George    is   Engr.      Noted   Apr.    30,    1914. 

CuMlilns:.  Okla, — The  city  contemplates  constructing  an  arti- 
ficial lake  about  12  miles  from  the  city  and  laying  a  12-in. 
pipe   line   to   the  city.     The   estimated   cost   is   $100,000. 

C'ralK,  C'oio.— (Official) — We  have  been  advised  by  E.  H. 
Carr,  Town  Recdr..  that  bids  will  probably  be  received  within 
90  davs  for  the  construction  of  a  water  system.  The  esti- 
mated  cost   is   $35,000.      Noted   Apr.    8   and    22. 

AlamoKorilo,  N.  M. — According  to  press  reports,  J.  A.  Gore 
and  I...  <i.  Lilly  plan  to  construct  an  irrigation  system  near 
Alamogordo. 

■fSalt  I..nke  City,  Itah — (OfRclal) — The  contract  has  been 
awarded  to  JAMES  STEWART  &  CO.,  Salt  Lake  City,  at  $70,- 
4X5,  for  constructing  a  rubble  concrete  darn  at  Twin  Lakes, 
Big  Cottonwood  Carton.  Other  bidders  were,  (a)  rubble  con- 
crete, (b)  reinforced  concrete:  I'.  J.  Moran  Contracting  Co., 
Inc.,  (a)  $70,700.  (b)  $7'.t,!t97;  Samuel  Williams,  <a)  $74,726,  (b) 
$78,108;  John  Shea,  (a)  $82,025,  (b)  $82,935;  Ryherg  Bros,  (a) 
$86,005,  (b)  $74,681;  Enoch  Smith,  (a)  $96,490,  (b)  $101,461; 
f.ates  &  Uogers  Construction  Co.,  (a)  $98,525,  (b)  $100,112; 
Stewart  Engineering  Corporation,  (a)  $74,996,  and  Morrlson- 
KundHon  Co.,   (b)   $78,282.      Noted  Oct.  22,  Mar.   18  and  Ai)r.   8. 

(•lendale,  Arli. —  (OfTlclal) — Bonds  for  the  construction  of  a 
water  »y«tem  have  been  «ol<I.  '  Work  will  «oon  be  coniim-nci'd 
and  will  be  done  by  city  forces.  Harry  O.  White  Is  Town  Clk. 
Noted   Apr.   22. 

Olymnln,  Wnnh.  In  a  recent  wult  brought  bv  Olympla  to 
delerriilire  the  viiliie  of  the  water  .Mysteni  ownt-d  by  the  Wash- 
ington IMibllc  Service  Corporation,  the  valuation  was  set  at 
$88,500    by    the    Jury.       Noted    Mar.    II. 

Itnymond,  Wnnh.  JlcmdM  for  $117,000  have  been  sold,  the 
proi'i'i'ilH  i>r  which  will  III'  uHi-d  for  th<'  imrchnHe  and  Improvn- 
inent  of  the  Hystem  of  the  Raymond  Wafer  Co.  Noted  Jan. 
28,   Mar.   18   and   25. 

Seattle.  Wnnii.  — Hlils  were  received  Apr.  23  by  tin-  City 
Council  for  r-onstructlntf  a  Hiphon  tunnel  In  Third  Ave.  W. 
und.T   Lake    WaiihliiKton   <'iinai,   as    fnliows:   T.    Ryan,    l.owinan 


Bldg.,  $13,266  (low  bidder);  L.  R.  Ellis.  Seattle,  $13,831;  John 
Contracting  Co.,  Seattle,  $14,589;  Booker.  Kiel  &  "U^hipple, 
Seattle,  $14,541,  and  Meacham  &  Babcock,  Seattle,  $15,532. 
Noted  Apr.   S. 

Eugene,  Ore. — W.  L.  Benham,  Eugene,  is  interested  in  an 
irrigation  and  drainage  district  covering  about  10,000  acres  of 
land  between  Willamette  and  McKenzie  Rivers.  About  20 
miles  of  irrigation  and  drainage  canals  will  be  constructed 
at  an  estimated  cost  of  from  $500  to  $2000  per  mile. 

+EuBene,  Ore. — The  contract  for  cement  work  in  the  new 
reservoir,  recently  awarded  to  H.  E.  Doering,  Eugene,  has  been 
forfeited  and  the  contract  reawarded  to  GUY  PYLE,  Eugene, 
at    $10,635.      Noted    Apr.    1    and    22. 

.\nder.son,  Calif. — Surveys  and  estimates  for  the  Anderson- 
Cottonwood  Irrigation  District  have  been  approved  by  the 
State  Engineer.  An  election  will  now  be  held  to  vote  on  the 
question  of  issuing  bonds  for  the  construction  of  the  irriga- 
tion  system.      Noted   June   25  and   July   30,   1914. 

♦-A^Saornniento,  Calif. — The  contract  has  been  awarded  to 
the  SCHAW-B.\TCHER  CO.,  Sacramento,  at  $593,529,  by  the 
City  Commission  for  the  extension  of  the  water  system.  Noted 
Apr.  1. 

+San  Bernardino,  Calif. — Contracts  have  been  awarded  bv 
the  Water  Commissioners  to  the  WESTERN  PIPE  &  STEEL 
CO.,  and  the  BAKER  IRON  WORKS  at  $7918  and  $3765, 
respectively,  for  20-in.  and  12-in.  water  mains.     Noted  Apr.  8. 

AViiiows,  Calif. — The  Ryan  Irrigation  Co.  has  started  pre- 
liminary work  on  the  construction  of  an  irrigation  system  in 
(jlenn  County  to  irrigate  25,000  acres.  John  P.  Ryan,  Willows, 
is  Engr.  and  promoter. 

Ford,  Ont. — The  citizens  voted  in  favor  of  spending  $10,000 
for  laying  S-in.  water  mains.     G.   F.  Foster  is  Town  Clk. 

Toronto.  Ont. — The  Board  of  Control  will  soon  receive  new 
bids  for  the  installation  of  two  electrically  driven  centrifugal 
pumps  for  the  main  pumping  station.  R.  C.  Harris  is  Comr. 
of  Works. 

Aasiniboia.  Sask. — The  city  contemplates  constructing  a 
water  system  at  an  estimated  cost  of  $65,000.  J.  R.  Nolan  is 
Secy.-Treas.    and    Murphy    &   Underwood.    Saskatoon,    is    Engr. 

SEWERS 

jston.  Masts. — Bids  will  be  received  until  May  7  by  the 
Department  of  Public  Works  for  constructing  sewers  and 
drains  in  Kemiiton  and  Mission  St..  Roxbury  District.  Patrick 
O'Hearn   is  Comr.,  Dept.  of  Pub.  Wks. 

♦Boston,  Mass. —  (Official) — Bids  were  received  Apr.  23  by 
the  Department  of  Public  Works  for  sewer  work  in  (a)  Gus- 
tive  and  Fairview  St.  and  (b)  in  Peacevale  Rd.  from  Norfolk 
St.  to  Dunbar  Ave.,  Dorchester  District,  as  follows:  A.  E. 
DADDARIO,  (a)  $811  (awarded  contract),  (b)  $1957:  Louis 
Balboni,  (a)  $830.  (b)  $1512;  James  J.  Conway,  (a)  $847.  (b) 
$1713;  CONCRETE  CONSTRUCTION  CO.,  (a)  $851.  (b)  $1453 
(awarded  contract);  Antony  Cefalo,  (a)  $878,  (b)  $1595;  John 
F.  Corrigan.  (a)  $942;  C.  J.  Jacobs  Co..  (a)  $955.  (b)  $2084; 
M.  De  Sisto.  (a)  $1029.  (b)  $2021;  Charles  Latorella,  (a)  $1051, 
(b)  $1858:  Booth  &  Daddario.  (a)  $1107.  (b)  $2882;  John  Guar- 
ino.  (a)  $1136.  (b)  $1802;  M.  H.  Kelley,  (a)  $1160;  (b)  $1896; 
Peter  Bompiani  &  Co..  (a)  $1338,  (b)  $4137;  Albert  C.  Berry, 
(a)  $1528;  Ralph  A.  D'ltalia.  (a)  $2202;  William  L.  Bolan,  (b) 
$1774;  Anthonv  Baruffaldi,  (b)  $1966;  John  McCourt  Co..  (b) 
$2423.     Noted   Apr.   22. 

Boston,  Mass. — Bids  were  received  Apr.  20  for  sewer  work 
in  Hutevale  and  Wiggin  St.  and  other  streets  as  follows: 
Frank  Drinkwater.  $1722;  A.  E.  Daddario.  $1787;  Louis  Bal- 
boni. $1798;  Antony  Cefalo.  $1931;  Charles  Latorella.  $2122; 
John  Guarino.  $2137;  James  J.  Conwav.  $2160;  William  L. 
Dolan,  $2216;  Concrete  Construction  Co..  $2224;  Daddario  & 
Booth,  $2420;  V.  Grande,  $24S4;  James  L.  Pierce  &  Co.,  $2507; 
Charles  J.   Jacobs   &   Co.,    $2612;    John   Landis,   $4652. 

Newton,  Mass. — Bids  will  be  received  until  10  a.m..  May  14, 
by  George  E.  Stuart,  Street  Comr.,  for  the  construction  of 
sewers  in  John  St.,  Beecher  PI.,  Langley  Rd.  and  in  other 
streets. 

(tninoy,  Mass. — The  city  has  appropriated  $25,000  for  sewer 
construction 

Soutli  Hailiey,  Mass. — Bids  will  be  received  until  8  p.m.. 
May  11  bv  the  Board  of  Sewer  Commissioners  for  the  con- 
struction of  1500  ft.  of  6-in.  and  1100  ft.  of  IS-in.  vitrified  tile 
sewers.      Ellsworth    &    Howes.    Holyoke,   is   Engr. 

Woonsocket,  R.  I. — The  City  Council  has  appropriated  $5626 
for  the  construction  of  sewers  in  Social  St.  F.  H.  Mills  is 
City    Engr. 

♦(;reat  Xeek  Station,  N.  Y. —  (Official) — The  contract  has 
been  awarded  to  KING  BROS,  for  the  construction  of  12  miles 
of  8-  to  24-in.  vitrified  pipe  sewers,  appurtenances  and  two 
pumping  stations,  c.-i. -force  mains  and  disposal  works  and 
sedimentation    tanks. 

Lake  View,  N,  Y. — The  Syracuse  Intercepting  Sewer  Board 
has  purchased  a  site  at  Lake  View  and  will  construct  a  sew- 
age purific.ition  plant. 

New  York,  :\.  V. —  (Borough  of  Brooklyn)  —  (OflBclal) — Bids 
were  received  Apr.  26  for  constructing  sewers  In  various 
streets  of  thv  Borough  as  follows:  M.  P.  Moran,  86%;  Stan- 
hope Contracting  Co..  97.75'!  ;  J.  J.  Crcem,  105%,  lOO'J.;  Rosen- 
thal Englm-erlng  Co..  104''r;  P.  J.  Donlln  Contracting  Co.. 
103'-;.  135';;  I).  Don.gon  Co..  01.95'^;,  94. 95'';-;  Ward  &  Tullv. 
Inc.,  9S.4'r,,  103';;  Itonad  Contracting  Co.,  79'^r,  112.9'';;  Nor- 
ton &  Gorman,  74.82';.  91';.;  I'aino  Bros..  90.99''r;  Newman  .V 
Carv  <^o..  US'-;.  132'^;;  Kingsl)rl<lge  Contracting  Co.,  109'';. 
lOii'-;  ;   Murphy    Bros..  85,44';;   L.    E.   Kelly.   108.3'',. 

IVew  York.  \.  Y.— ( lt<irough  of  Itrooklyn)  —  (Otflclal) — Bids 
were  received  Apr.  28  by  L.  II.  Poinxls.  Borough  Pres..  for 
I'onstructlng  a  sewer  In  Wortinan  Ave.  between  New  Jorsev 
Ave,  and  Vermont  St,  as  follows:  M.  P.  Moran.  S4,61<^;  T 
Ijij>adula.  103.99';;  Stanhope  Contracting  Co,,  102 H  "J' I  T,  A, 
Pellagrlno  Construction  Co,.  S1.65':'r;  Parks  (Contracting  Co,, 
128';  ;  Uoseiithiil  Engineering  &  Contracting  Co..  'M'":  K. 
GelardI  Contnicting  Co,.  94,98';;  A.  A,  Dumproff.  112-;;  L,  K. 
Kellv,  120';  ;  .1  .1.  Creen,  124'';  ;  Joseph  Jennings.  93.53';  ;  P.  J. 
Donlln   Cnntra.ting  Co,.   SS*-;,      Noted    Apr.    22 
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Mniinrn  Knlla,  N.  V. — Thi<  llniird  <if  Aldcrmrit  hiin  aiilhor- 
iK'd  II  )m>miI  Inhiii<  of  fTft.OOO.  Ihn  |>roi«i-ilH  or  which  will  !>•'  tiMiil 
for  coiiHli'iit'iliiK:  Hi'wcrn. 

Onrltln.  \.  Y  —  HIUm  will  l.n  rm-.lvtil  until  Miiy  7  l.v  I  >.  J. 
Covcll.  City  V\U...  for  i-iitmlriirtliiK;  hcwith  III  Li-iiox  Avi-..  Wll- 
lliiiiiH  mill  'I'llili'ii  St.     J.    M.    Ihittuii   In  Clly    ICiiKr. 

^(liinrKit,   \.    V,      1 1  iflli'liiD-    Coiili'iirtN    for   Mi-wi'r   coimlriii-- 

tloii     liM\.'    1 n    HNViir.liil     to     K     J,     oltKIKN.    Ohwkko,    $41116; 

AN(!i:i,i>  KAI.Vd,  OHWiK".  |:isri2;  fllAltl,i;S  lll{(i\V>t,  Sym- 
iiiHi-.    i3U:i.      N.it.Ml    Mar.    IS   iinil    Apr.    iit. 

MTmriiiir.  .\.  V.  H  UllrlJil)-  III.Ih  will  ln>  rir.l  V<<l  III  .Iiillo 
liy  tin-  Hoard  of  I'ontrai't  ami  Siiiiply  for  the  coiiHtriirtloti  of 
till-  lluntliv  Hrwrr  MyHti-iii.  \V.  TlioiiiaH  Woolcy  Ih  City  ICiiitr. 
Notiil    Nov.    20    anil    Apr.    2!». 

\r»nrk.  \.  J.-  Itldi.  will  l.i«  r.c.l v.<l  until  2  p.m.,  May  11. 
l>y  tlu>  I'lis.iah-  Vallry  SrWi-r  CoinnilHHloii,  ICbhi-x  Hldu..  New- 
ark, for  tin-  conHlriK-tloii  of  tin-  iiortliiMii  portion  of  .Scillon 
I'.i  of  tln>  .\fi|ii!u-knonk.  liarlli-ld  anil  riiHHalc  branrli  of  tin- 
Main  IntiMToptliiK-  Si-wi-r. 

+4>iikl>ii,  IV.  J.  (Olllilan-  llIdH  wrro  rccolviMl  Apr.  IR  liy 
thi-  ItoroUKh  Coiinrll  foi-  tln'  conxtriiftlon  of  (a)  m>waKf-illH- 
poHal  plant,  and  (l>)  kcwim'  nvhIoiii  i\h  followH:  KKLI-Y- 
NIi1'"I:i;1.1:Y  CO..  Camd.n.  (a>  $10.4i;;t  (awanlid  lontraet),  (1.) 
»2S..t.ln:  M.  *  T.  K.  Farndl.  Wisl  ChiKti-r.  IVnn..  (a)  $12,375. 
il.)  $:"7.:l:ui:  J.  v..  nmim-nian.  IMilladolphln.  I'«>nn..  (a)  $ll,02s. 
(b>  $2S.!I3!>;  CantroII  Construction  Co..  rlilladclphla.  rcnn.,  (a) 
$12,350.  (b)  $2,'i.430:  .Siilmrban  Knt'lnci-rlnK-  Co..  New  York, 
N.  Y..  (a)  $11,470.  (b)  $2!i.i;oO;  .Sutton  *  Corson.  Ocean  Cltv. 
N.  J.,  (a)  $ll.!i!is.  (b)  $33,3i-,!i:  A vcrlll-Mattbow«.  Ncw.irk.  N.  J., 
(a)    $12.07;i.      Noted   l>cc.    3,    Mar.    II    and   Apr.    1. 

South  Hoiiiiillirook,  \.  .1. — The  rity  rontomplatos  the  oon- 
struotlon  of  a  s<cwaKc-dlsi>o.sal  plant  c-Htlniatcd  to  cost  $2.'i,000 

Vrroiin.  \'.  J. — .\t  an  election  held  Apr.  27  the  cltlzeiiH  voted 
to  Issue  Jsn.OOO  In  bonds,  the  proceed.s  of  which  will  be  used 
for   the  construction   of  a    sewir   system.      Noted    Apr.    1. 

(;rroiivlllr.  IVnn. — The  lowest  bid  submitted  for  the  con- 
struction of  a  scwaj^e-ilisposal  idant  and  intercepting  sewers 
was  that  of  I.esher.  Koess.  *  Uesher.  Oil  Citv.  Chester  & 
Fleming.    I'nion    Hank    Hldn..    rittsburnch.    is    Kngr. 

+MontB:omer>-,  Prnn. — The  contract  for  the  construction  of 
sewers  in  Houston  Ave.  and  In  Kinsoy  St.  has  been  awarded 
to   JAMK.S    Nl  S.S. 

Srrnnton.  I'enn. — The  city  contemplates  the  construction  of 
a  latci:il   .s.  wii-   system   in    the    15th   Ward. 

■Wont  <'heMler.  Penn. —  Bids  will  he  received  until  Ma.v  12 
by  the  HornuKh  Council  for  the  construction  of  a  sewer  sys- 
tem.     N.    K.    Uambo    is    Knur. 

4-nnItimore.  Md. —  (Official) — The  contract  for  the  construc- 
tion of  sewers  in  Section  1  of  the  Owynn's  Falls  Interceptor 
has  been  awarded  to  JAMES  FERRY  &  SONS,  at  $26,817. 
Noted   Apr.    S    and    2!t. 

Kiiiiton,  Md. — Hids  will  be  received  until  M.'iy  25  by  .Tames 
B.  Clark,  City  Clk..  for  the  construction  of  sludsre  and  sand 
filter  beds  at  the  sewace-disposal  plant  and  extending  the 
south  outfall   sewer.      Kastenhuber   &    Anderson    is   Enpr. 

.^iufTolk,  Va. — The  City  Council  contemplates  issuing  $50,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  sewers. 

Greenville,  S.  C. — The  citizens  voted  $25,000  in  bonds  for 
the  construction   of  a   sewer  system.      Noted   Apr.    8. 

+Mnnnin);,  S.  C. — .\  contract  for  sewer  work  has  been 
awarded  to  WALTON  &   W.VC.XER.   Atlanta.  Ga..  at  $4377. 

+Macon.  Ga. — The  contract  for  the  construction  of  a  sewer 
In  West  Vineville  has  been  awarded  to  the  DYS.VRD  CON- 
STRUCTION CO.,  Atlanta,  at  $8196.  Noted  Oct.  S,  Mar.  25  and 
Apr.   15. 

Starke,  Fla. — .\n  election  will  be  held  May  31  to  vole  on  the 
question  of  issuing  $26,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  thi'  construction  of  a  sewer  system.  Noted  Dec. 
31.     The  J.  n.  McCrary  Co.  is  Engr. 

+BirniinR'ham,  .\Ia. — The  Board  of  Commissioners  has 
awarded  the  contract  for  the  construction  of  sanitary  sewers 
in  East  Birmingham  to  H.  N.  BOWDRY.  The  estimated  cost 
is   $5519.      Noted    Apr.    S. 

TaHCalooNa,  Ala. — An  election  will  be  held  on  May  17  to 
vote  on  the  question  of  issuing  $16,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  a  sewer  system. 

Greenwood.  MIkn. —  (Official) — The  city  contemplates  the 
construction   of  storm   sewers.     Stiinley  Cobham   is  City   Engr. 

Okolona.  Miss. — Bids  will  be  received  about  May  15  by 
Frank  T^.  Wilco.x.  Engr..  Syndicate  Trust  Bldg.,  St.  Louis,  Mo., 
for  the  construction  of  a  sewer  system.  Estimated  cost,  $40,- 
000.      Noted   Jan.    28.   Mar.   4   and   Apr.    8. 

Madlnnnville.  Ky. — The  city  contemplates  the  construction 
of  sewers  in  Seminary,  Arch,  Sugg,  Center  and  Noel  St.  and 
in   Broadway.   West   Side. 

AMhtabula,  Ohio — Plans  have  been  prepared  by  L.  A.  Ams- 
den.  City  Engr.,  for  the  construction  of  sanitary  sewers  in 
Mill  and  Gem  St.,  Kain  Rd.  and  in  Woodman  Ave. 

Canton,  Ohio — Plans  have  been  prepared  for  the  construc- 
tion of  intercepting  sewers  '"•■  the  eastern  part  of  the  city  to 
relieve  the  overflowing  sanitary  conditions.  William  E. 
Sarver  is   City  Engr. 

^Cheviot.  Ohio — (Cincinnati  post  office) — (Official) — The 
contract  for  the  construction  of  a  sew'er  in  Harrison  Ave. 
from  Beech  St.  to  Francis  Ave.  has  been  awarded  to  the 
JOHN  B.  McLANE  &  CO.,  337  York  St.,  Newport,  Kv.,  $5277. 
Other  bids  were:  John  L.  Walker  &-  Co..  Hamilton,  $6439; 
John  L.  Ruebel  Construction  Co.,  $6628;  Thomas  P.  Strack, 
$7003:  Welling  &  Franz,  $7057;  D.  P.  Foley,  $8653.  Bids  were 
opened    .\pr.    24.      Noted    Apr.    22.      J.    A.    Stewart    is   City    Engr. 

+rinrinnati.  Ohio — (Official) — The  contract  for  the  con- 
struction of  the  Ludlow  Run  trunk  sewer  has  been  awarded 
to  the  CON.NELLY'  CONSTRUCTION  CO.,  Cincinnati,  at  $35,- 
704.     Noted    Apr.    29. 

CInrinnati,  Ohio— Bids  will  be  received  until  noon.  May  11, 
by  Philip  Fosdick.  Dir.  of  Pub.  Ser..  for  constructing  sewers 
In  Manns  and   Latham   Ave.  and  various  other  streets. 


Cinrlnnntl,  Ohio — flldn  will  b«  received  until  noon.  May  14, 
liy  Phlllii  FoHillik.  l>lr.  of  I'ub.  Her.,  for  the  conHlruellon  of 
iiialii  anil  liiliral  NewerH  and  ilraliiH  In  Oonnell  Ht.,  Mlchell, 
.Noilli    I'Mki'WooiI,    l':aMt    I'lpN worth   and    orient    Ave. 

t'inelnnntl.  «»hl»  HIiIh  will  be  received  iiiilll  noon,  May  11. 
by  I'lilllp  l''Mnillik.  Iilr.  of  I'ub.  .Ser.,  for  linpruvliiK  the  Howem 
III    MatilelH    SI.    rioiii    Alice    to    llltthop    SI. 

ClnHnnntl,  Ohio  The  rlly  conteniplaleH  the  coniitructlon 
of  ji  HI  WIT  Intel  eepler  III  .Miidily  Creek  ami  the  coiiHtructlon 
of    a     (iiWMKe-'llHpoHMl     plaiil.       Till?     eHtliiiated     coNt     Ih     $90,000 

^(-Ipvelnnil.  Ohio  Tbe  Hoard  of  Control  h.'iM  .iw.irdeil  the 
loiiiniit  for  the  roiiHliuellon  of  a  sewer  In  lO.Mh  SI.  to  WIL- 
LIA.M  l,i:c|I.MANN,  at  $r.0,h71l.  HIiIn  were  opened  Apr.  I.'.. 
Nol.cl    .Mai       I    a  ml    Apr.    S. 

+<'letelnnd.  Ohio-  The  contract  for  the  conMlructlon  of  a 
Miwir  III  IMilv  ltd.  has  been  awarded  to  the  HItOOKSIDK 
CiiN.STItfCTloN   CO..   „|    ^l.^,XHr,.       HIdH    were   opened    Apr.    X. 

I'lndlny.  Ohio  The  city  will  Issue  $55,000  In  bondH,  the 
proceeds  of  which  will  be  useil  for  the  construction  of  M.-inltary 
:inil  Hlorm  sewers.      II.  A.  Glalbart   Is  City   Kngr. 

Kent,  Ohio  The  lowest  bid  submitteil  for  thi-  contitruc- 
tlon    of    a    s.anllaiy    sewer    system    was    that    of    William    Hunt, 

.\i(^oii.  at  $r.;i.fiiiii. 

I.oneilvllie,  Ohio — The  lowest  bid  submitted  for  the  con- 
sliiiition  of  the  North  Side  sewer  was  that  of  the  Turnor- 
Olseii   Contracting  Co.,   Youngslown.   at   $24,961. 

Mnniillelal.  Ohio — An  election  will  soon  be  held  to  vote  on 
the  iiuestion  of  issuing  $10,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  sewage  dls- 
pi>sal  jilant.  F.  A.  Harber,  1130  Tremont  Bldg.,  Boston,  Mass., 
is    Engr.      Noted   Apr.   8. 

I'iqun,  Ohio — Bids  will  be  received  until  May  10  by  R.  H. 
Heater.  Clk.  Hd.  of  Pub.  Ser.,  for  the  construction  of  a  sani- 
tary   sewer    in    Ad.'iins    St. 

:*^Itittman,  Ohio-  (OfTicinl) — Bids  will  be  received  until  1 
p.m..  May  25.  by  Vance  Hickln,  Clk..  for  the  construction 
of  a   sewer  system   and   a   sewage   treatment   plant. 

SiirinKflFld,  Ohio — Hids  will  be  received  until  noon.  May 
14,  by  Charles  E.  Ashburner  for  the  construction  of  a  sani- 
tary   sewer    In    Cassilly    .St. 

StriitherN,  Ohio — Bids  will  be  received  until  noon,  June  9, 
by  Jonah  Richards,  Clk.,  for  the  construction  of  sanitary  and 
storm   sewers   in   .Sexton   St. 

Snnnton,  Ohio — Hids  will  be  received  until  noon,  Mav  10, 
by  William  H.  Elwell.  Citv  Clk.,  for  the  construction  of  sewe' 
No.    1    in  Sewer   District  No.    2. 

AVaMhingion,  C.  II.,  Ohio — The  city  contemplates  construct- 
ing sewers  in  North  St.  from  Broadway  to  the  alley  betwee « 
Court  and  JIarket   St.     Ch;ules   F.   Coffey   is   Mayor. 

+Hnniniond,  Ind. — The  Board  of  Public  Works  has  awarded 
the  contract  to  the  CALUMET  SEWER  CON.STRIJCTION  CO. 
for  the  construction  of  the  sewer  in  Columbia  Ave.  Notefl 
Apr.   15. 

Princeton,  Ind. — The   city  contemplates   the  construction  of 

a   trunk   sewer   for  the   South   .Side. 

South  Bend,  Ind. — Bids  will  be  received  until  May  15  by  the 
Board  of  Public  Works  for  the  construction  of  a  trunk  sewer 
in  Michigan  St.  The  estimated  cost  is  $50,000.  E.  M.  Morris 
is  Chn.  of  lid.  Pub.   Wks.      Noted  Apr.   8. 

+.\iirorn.  III. —  (Official) — The  contract  has  been  awarded  to 
R.  P.  KUCHN.  Auroro,  at  $4406.  for  constructing  sewers  in 
various  streets. 

Kankakee,  III. — The  city  contemplates  constructing  sani- 
tary sewers  in   Bradley  St.     The  estimated  cost  is  $208,000. 

+I>nna,  III. —  (Official) — The  contract  for  the  construction 
of  a  sewage  treatment  plant  has  been  awarded  to  SELL  & 
KOLI^.VR,  Pana,  at  $26,692.  Other  bids  were  H.  H.  Hall. 
East  St.  Louis.  $27,749;  Dunlap-Dippoed  Co..  Edwardsville, 
$27,053;  E.  R.  Harding  Co..  Racine.  Wis.,  $31,956.  Noted  Apr.  8 
and  29.     A.  C.  Stanfield  is  City  Engr. 

Salem,  III. — Bids  will  soon  be  received  by  the  Board  of 
Local    Improvements   for   the  construction   of  a  sewer    system. 

Estimated    cost,    $70,000. 

■Wenonn,  III — The  citizens  have  voted  $25,000  in  bonds  for 
the   construction   of  a  sewer  and   water   system. 

+Appleton,  AVi.s. — (Official) — The  contract  for  constructing 
sewers  in  South  River,  Madison  and  Jefferson  St.  has  been 
awarded    to    H.    BUSHOU.S.      Noted    Apr.    15. 

Ocononioivoo,  AVis. — Bids  will  be  received  until  1  p.m.,  May 
21,  by  the  Board  of  Public  Works  for  constructing  storrii 
sewers   in    various   streets.      J.    A.   Stemper    is   City    Engr. 

Kipon,  ■«'!«. — Bids  will  be  received  until  4  p.m..  May  31, 
by  tbe  Board  of  Public  Works  for  the  reconstruction  of 
the  southeast  bed  of  sewers.     J.  W'.  I'ierce  is  city  Clk. 

nianchnrd,  loira — The  City  Council  contemplates  holding  a 
special  election,  at  which  the  question  of  constructing  a  sewer 
system  will   be  submitted   to  the  voters. 

Conneii  RliilTs,  lotvn — Bids  will  soon  be  received  bv  the 
Department  of  Public  Works  for  the  construction  of  the 
Miller  Park  sewer,  estimated  to  cost  $50,000,  and  for  extending 
the  .Saddle  Creek  sewer  southwest  of  Harney  St.  The  esti  • 
mated  cost   is  $50,000. 

Mt.  Ayr,  lona — Bids  will  be  received  until  May  17  by  the 
Council  for  the  construction  of  a  sewer  system.  The  estimated 
cost  is  $30,000.  Noted  Mar.  25  and  Apr.  22.  E.  T.  Archer 
&  Co.,  407  New  England  Bldg.,  Kansas  City,  Mo.,  is  Engr. 

Sioux  City,  Iowa — The  city  contemplates  the  construction 
of  a  storm  sewer  system  in  North  Riverside.  The  estimated 
cost    is    $12,000. 

M'aterloo,  lon-a — Plans  have  been  prepared  for  the  exten- 
sion of  the  sewer  system  and  for  the  construction  of  a  sew- 
age-disposal  plant.     C.   A.   Roby   is  City   Engr. 

+>Vaukon,  Iowa — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  M.  TSCHIRIGI  &  SON, 
Cedar  Rapids,  at  $26,984.      .Noted  Oct.   1   and  29. 
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Breekenridge,  Minn. — Plans  are  being  prepared  by  C. 
Baker.  Engr.,  Wahpeton,  N.  D.,  for  the  construction  of  a 
sewer   system.      The   estimated   cost   is   $18,000. 

Chatfleld,  Minn, — Plans  are  being  prepared  by  F.  Bass, 
Minneapolis,  for  the  construction  of  sewers.  S.  C.  Bibbens  is 
Clk. 

St.  PanI,  Minn. — All  bids  received  for  the  construction  of 
sewers  in  Raymond  Ave.  and  Howard  St.  have  been  rejected. 
The  work  will  be  readvertised.     Oscar  Claussen  is  City   Engr. 

St.  Paol,  Minn. — The  city  contemplates  the  construction  of 
the  Fredericka-Fairmont  sewer  system.  The  estimated  cost 
is  $139,000. 

Watertown,  S,  D. — The  citizens  voted  to  issue  $SS.000  in 
bonds  for  the  construction  of  sewers. 

CamtlierHville,  Mo. — See  item  under  "Water  Supply — Irri- 
gation." 

Kan.<ia.s  City,  Mo. — An  election  will  be  held  June  1  to  vote 
on  the  Question  to  issue  $400,000  in  bonds,  the  proceeds  of 
\(hich  will  be  used   for  sewer  construction. 

+L.lttle  Roolc,  .Vrii, —  (Official) — The  contract  for  the  con- 
struction of  storm  and  .'^anitarv  sewers  in  District  No.  78  has 
been  awarded  to  MERINO.  BROOKS  &  BURKHAM.  St.  Louis, 
Mo.,  at  $48,000.      Ford   &  MacCrea  is  Engr.     Noted  Apr.   8. 

Little  Rooli,  .Vrlv. — The  city  contemplates  constructing 
sewers  in  the  eastern  part  of  District  No.  79. 

Beaumont,  Tex. — The  city  has  postponed  the  election  to 
vote  on  the  question  of  issuing  $30,000  in  bonds  for  the  con- 
struction of  sewers  from  May  20   to  May   25.     Noted  Apr.   22. 

Kanfman,  Tex. — At  a  recent  election  the  citizens  voted 
$20,000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
<'0nstruction   of  sewers. 

^Oak  Cliflf,  Tex. — (Dallas  post  office) — (Official) — The  con- 
tract for  the  construction  of  the  Cedar  Creek  intercepter  and 
overflow  sewer  h.as  been  aw.-irded  to  the  ROACH  MANIGAN 
CO.,   at   $32,149.      Noted   Apr.    22. 

Limon,  Colo.— Bids  will  be  received  until  May  12  by  Carl 
M.  Cook,  City  Clk.,  for  the  construction  of  sewers.  Plans 
have  been  prepared  by  George  H.  Sethman,  Equitable  Bldg., 
Denver. 

+LeTri.<iton.  Idalio — (Official) — The  contract  for  sewer  con- 
struction in  District  No.  6  has  been  awarded  to  the  SECURITY 
BRID(3;E   CO.,   Lewiston,   at   $7833.      Noted   Apr.    1,'). 

Salt  Lake  City,  Utali — It  is  reported  that  bids  will  be  re- 
ceived until  June  1  b.v  the  City  Recorder  for  the  purchase 
of  $100,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
the  construction  of  sewer  outlets  in  the  western  part  of  the 
city. 

+Spokane,  Wasli. —  (Official) — The  contract  for  the  con- 
struction of  the  Sprague  Ave.  and  Division  St.  section  of  the 
proposed  sewer  changes  in  connection  with  the  Northern 
Pacific  grade  separation  work  has  been  awarded  to  W.  J. 
H.\Y   &   CO.,   St.    Paul,   Minn.,   at    $25,500.      Noted   Apr.    1   and   22. 

North  Bend.  Ore. — The  City  Council  has  approved  plans 
submitted  by  the  City  Engineer  for  the  construction  of  a 
sewer  system.  It  is  reported  that  bids  will  soon  be  received. 
The   estimated   cost   is  $25,300. 

LoH  AnKelcu,  Calif. — The  lowest  bid  received  for  the  con- 
struction of  a  sewer  in  Mission  Rd.  from  Baldwin  St.  to  North 
Broadway  and  in  otlier  streets  was  that  of  Adam  Dalmatin, 
Los  Angeles,  at  $6300. 

Lon  AnKelen,  Calif. — The  lowest  bid  submitted  for  the  con- 
.Ntruction  of  a  sewer  in  Medford  St.  from  Soto  to  Murichson 
!5t.  and  in  other  streets  was  that  of  J.  J.  Papac,  Los  Angeles, 
at    $5448. 

Port  .\nKlen,  Calif. — Plans  are  being  prepared  by  C.  H. 
Green  Sc  Co.,  Engr..  Spokane,  Wash.,  for  the  construction  of 
;i  sewer   system. 

Santa  Monica,  Calif. — An  election  will  soon  be  held  to  vote 
on  the  question  of  issuing  $236,633  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  storm  sewer 
system.  Plana  have  been  prepared  by  the  City  Engineer. 
Noted   Dec.   3  and   Jan.   21. 

Stockton,  Calif. — An  election  will  be  held  in  June  to  vot  ■ 
i>n  the  question  of  issuing  $350,000  in  bonds,  the  proceeds  of 
which   will    be    used   for   the   construction   of   sanitary   sewers. 

Jollctte,  <ine. — The  Town  Council  plans  to  construct  sewers 
estimated  to  cost  $16,000. 

Vallcyflcld,  Unc. — The  Council  contemplates  constructing 
3000   lin.ft.   of  sewers.     The  estimated   cost   Is   $12,000. 

+Dannvlllr,  Ont.— The  contract  for  the  construction  of  a 
sewer  sv.stem  has  been  awarded  to  the  FRONTIER  CON- 
TRACTING  CO.      The   estimated   cost    is   $5000.      Noted   Apr.    15. 

London,  Ont. — Bids  will  be  received  until  10  a.m..  May  7, 
by  .S.  Baker,  Cilv  Clk.,  for  the  construction  of  a  sanitary 
sewer  in  Price  St.,  storm  and  sanitary  sewers  in  Dundas 
,East,  and   storm   sewers   In   Carling  Creek   West   and    East. 

Toronto,  Ont. — Rids  will  be  received  until  noon.  May  11, 
by  T.  L.  Church,  Chn.  of  Bd.  of  Control,  for  the  installation 
of  a  sludge  pump  and  motor  for  the  main  sewage-disposal 
works. 

(.  Villi  \«ii': 

^Toronto,  Ont. — The  contract  ha.H  been  nwardeil  to  the 
CA.N'AIHAN  riRISCO.M-RnHSKt.,L  CO.,  for  constructing  the 
Don    Incinerator.      Noted    Nov.    lit.    Mar.   18   and   Apr.   22. 

STIIKKTS    AMI    IIOADS 

\iiicii»ln,     Maine — Amounts    have    been     apportioned     to    be 

Mpent  l>y  the  Hliite  lllghwiiv  Commission  for  roiids  In  various 
rountles  as  follows:  Aiidro.seogk'ln,  $35,000;  Aroostook,  $25,000: 
Cumberland,  $75,000;  Fianklln,  $10,000;  Hancock,  $10,000; 
Kenneliec,  $25,000;  Knox,  $7000;  Lincoln,  nothing;  Oxford, 
115, OOO-  I'enoliscot,  $25,000:  riscalaquls,  nothing;  Sagadahoc, 
17000;  .Somerset,  $20,000;  Wnlilo,  $12,000;  Washlnifton,  $15,000; 
York.  $201(0.     The  total   amount   to   be   spent    Is   $2«;t,000. 

BoHton,  MnMd.-HldM  will  be  received  until  May  11  by  the 
MiiHHiiehUMetl.H  Mli;liw;iv  <  •onitn  Isslon  for  the  c.n.st  ruct  Ion  of 
17,100  lln  ft  of  i«.\(\  In'  F.iliiiouth,  and  for  7700  lin.ft  of  road 
In    Westroril       Ailhur    VV.    Dean,    15   Ashburton    I'l.,    IH  Ch.    Ellgr. 


^Boston,  Mass. — The  contract  for  constructing  15,200  lin.ft. 
of  state  road  in  Bernardston  has  been  awarded  to  E.  R. 
NEAVELL,  Uxbridge,  at  $9834  for  gravel,  and  at  $14,195  for 
bituminous.      Noted    .\pr.    15. 

+Bo»ton,  Mass. —  (Official) — A  contract  for  constructing 
stone  sidewalks,  steps  and  walls  in  Wellington  Hill  Footway 
from  Wellington  Hill  to  Walk  Hill  St.,  Dorchester  District, 
has  been  avvarded  to  i'ETER  POMPLA.NI  &  CO.,  at  $3747. 
Other  bids  were:  John  McCourt  Co.,  $3993;  James  Doherty, 
$3995;  John  Landis,  $3997:  Concrete  Construction  Co.,  $4075; 
D.  M.  Biggs,  $4149;  Charles  J.  Jacobs,  $4278;  Warren  Bros. 
Co.,   $4620;   Simpson   Bros.,   Corporation,   $5605.      Noted   Apr.    22. 

Fall  River,  Mass. — Bids  will  be  received  until  11:30  a.m.. 
May  6,  for  laying  hassam  block  paving  and  hassam  concrete 
paving  in  accordance  with  specifications  of  the  Street  Depart- 
ment.     Albert   Wolstenholme   is   Supt.   of   Streets. 

>enrton,  Mass. — Bids  will  be  received  until  11  a.m..  May  14, 
by  George  E.  Stuart,  Street  Comr.,  for  building  artificial  stone 
curbing,  walks  and  driveways. 

+Pitt8fleld,  Mass. — Contracts  have  been  awarded  for  paving 
West  St.  to  WEED  &  \V.\LSH,  at  $13,033,  and  Woodleigh  Ave. 
to  O.   T.    BENEDICT,    at   $5525. 

^Voonsocket,  R.  1. — The  City  Council,  Apr.  27,  appropriated 
$46,000  for  paving  Clinton  St.  with  granite  block.  F.  A.  Mills 
is  City  Engr. 

Bridgeport,  Conn.— The  City  Council  contemplates  an  ex- 
penditure of  $250,000  for  resurfacing  public  streets  with  war- 
ren ite. 

^Hartford,  Conn. —  Contracts  have  been  awarded  for  asphalt 
paving  and  repair  work  to  the  UNION  PAVING  CO.,  Schenec- 
tady, N.  Y.,  at  $36,316,  for  530  lin.ft.  curbing  and  street  corners, 
460  lin.ft.  granite  headers,  1950  sq.yd.  new  flagstone,  relaying 
10,000  ft.  granite  curbing,  $53,250  sq.ft.  flag  walk  and  700  lin. 
ft.   granite   curbing   to  .\.   WATSON,   Hartford,   at   $6490. 

Hartford,  Conn. — Bids  will  be  received  until  2  p.m..  May  10, 
by  the  State  Highway  Commission,  for  state  road  work  as 
follows:  Greenwich  Township,  about  8475  lin.ft.  bituminous 
concrete,  amiesite  or  warrenite;  Westport  Township,  about 
813  lin.ft.  brick  pavement  over  concrete  base;  Simsbury  Town- 
ship, about  5300  lin.ft.  bituminous  concrete,  amiesite  or 
warrenite. 

-i^.Vibany,  >.  Y. —  (Official) — Bids  will  be  received  until 
1  p.m..  May  21.  by  Edwin  Duffey,  State  Highway  Comr.,  for 
Improving  highways  in  various  counties. 

'A^.\lbany,  N.  Y. —  (Official) — Bids  were  received  Apr.  20  by 
Edwin  Duffey,  State  Highway  Comr.,  and  contracts  awarded 
for  repairing  public  highways  by  State  Aid  as  follows:  Re- 
pair Contract  No.  705,  Albanv  Countv,  HIGHWAY  ENGI- 
NEERING CO.,  Albanv,  $87,193;  Repair  Contract  No.  695, 
Broome  County.  GEORGE  HOLLER.  Albany,  $9911;  Repair 
Contract  No.  694,  Chenango  County,  GEORGE  HOLLER. 
Albanv,  $2291;  Repair  Contract  No.  707,  Clinton  County,  JOHN 
F.  LEWIS,  Albany.  $30,435;  Repair  Contract  No.  697,  Otsego 
County,  GEORGE  HOLLER.  Albanv.  $9971;  Repair  Contract 
No.  692,  Schoharie  Countv,  GEORGE  HC^LLER.  Albanv.  $5599; 
Repair  Contract  No.  704,"  J.  J.  GUINAN  CONTRACTING  CO.. 
Brooklyn,  $16,343;  Repair  Contract  No.  703,  Wayne  County, 
SWEENEY  &  BOLAND,  Rochester.  $3000;  Repair  Contract  No. 
711.  Wyoming  County,  McC.\RTHY  &  WALL,  Mt.  Morris, 
$8572.     Noted  Apr.  1  and  29. 

+;A^.\Ibany,  N.  Y. — Official) — Bids  were  received  Apr.  26  by 
Edwin  Duffey,  State  Highway  Comr.,  and  contracts  awarded 
for  furnishing  bituminous  material  to  various  counties  as  fol- 
lows: Contract  No.  1,  Division  No.  1,  JOHN  BAKER.  JR., 
$25,244;  Contract  No.  2,  Division  No.  1.  BARRETT  MFG.  CO.. 
$45,880;  Contract  No.  3.  Division  No.  1,  BARRETT  MFG.  CO.. 
$2790;  Contract  No.  4,  Division  No.  2,  JOHN  BAKER.  JR.,  $12,- 
892:  Contract  No.  5,  Division  No.  2,  BARRETT  MFG.  CO., 
$2276;  Contract  No.  6,  Division  No.  3,  JOHN  BAKER,  JR , 
$1734;  Contract  No.  7,  Division  No.  3,  BARRETT  MFG.  CO. 
$3937;  Contract  No.  8.  Division  No.  4,  JOHN  BAKER.  JR.,  $11.- 
242;  Contract  No.  9,  Division  No.  4,  BARRETT  MFG.  CO.. 
$2395;  Contract  No.  10,  Division  No.  5,  JOHN  BAKER.  JR.. 
$11,168;  Contract  No.  11,  Division  No.  5,  BARRETT  MFG.  CO.. 
S2353;  Contract  No.  12,  Division  No.  6.  J(^HN  P>.\KER  JR.. 
$5583;  Contract  No.  13,  Division  No.  6.  BARRETT  MFG.  CO.. 
$8544.  Contract  No.  14,  Division  No.  7.  JOH.N  B.VKER,  JR.. 
$3192;  Contract  No.  15.  Division  No.  7,  BARRETT  MFG.  CO.. 
$3205;  Contract  No.  16,  Division  No.  7,  BARRETT  MFG.  CO.. 
$1378;  Contract  No.  17,  Division  No.  8,  JOHN  TiAKER,  JR.. 
$5539;  Contract  No.  18.  Division  No.  8.  B.A.RRETT  MFG.  CO.. 
$2284;  Contract  No.  19.  Division  No.  9,  JOHN  B.\KER,  JR.. 
$6442;  Contract  No.  20,  Division  No.  9,  BARRETT  MFG.  CO.. 
$2724.      Noted  Apr.   15  and   29. 

^-A-Albany,  N.  Y. —  (Official) — Bids  were  received  Apr.  29  by 
Edwin  Duffey,  State  Highway  Comr.,  and  contracts  awarded 
for  furnishing  broken  stone  to  the  various  counties  as  fol- 
lows: 

Stone  Contract  No.  41,  Albany  County.  1840  tons..  Wil- 
liam Green,  Schenectady,  $4687;  M.  F.  DOLLARD.  Albany, 
$3586  (awarded  contract);  Langan  Construction  Corporation. 
Albany,  $4643;  Ralph  W.  Home.  New  York,  $4314;  David  H. 
Craw,  Ravena.  $3902:  Highway  Engineering  Co..  .\lbany.  $4229. 

Stone  Contract  No.  41.  Albanv  Countv,  1S40  tons.  J.  J. 
Mallov,  Schenectady,  $4176;  BROWN  &  LOWE  CO.,  Schenec- 
tady, $3724  (awarded  contract);  Ralph  W.  Home,  Now  Yoik. 
$4054;  J.  T,  D.  lUackburn,  .Vlbanv.  $5012;  John  P.  Miller. 
Schenectady,  $4250;  James  T.  Murray,  Troy,  $4008;  Highway 
Engineering  Co.,   .\lbanv,   $4324. 

Stone  Contract  No.  51.  AUeganv  County.  820  ton.s.  KEN- 
NEDY CO.V.ST  RUCTION  CO..  Hornell,  $2220  (awarded  con- 
tract); MctJreevey,  McGulgan  &  Baum  Construction  Co.,  El- 
nilra,  $2540. 

Stone  Coi\tiiiit  No.  32.  Broome  Countv.  1175  tons.  PAD- 
DLEFORD   *    KI.N'C.    Sherburne.    $3040    (awarded   contiact). 

Stone  Contract  No.  33.  Broome  Countv,  1365  tons.  SMITH 
*  KENT,  Pine  Vallov,  $3092  (awarded  contract);  Paddlo- 
ford    &    King,    Sherburne,    $3098. 

Stone  Contract  No.  57.  Cattaraugus  and  Chautauqim  Coun- 
ties, 2450  tons.  John  Johnson  Construction  Co.,  Buffalo.  $7325. 
Itid    rejected. 

Stone  Contract  No.  51,  Cnyugn  Count.v,  491  tons.  No  bids 
received. 
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stone  rontrnrt  No.  B3.  rhomiinff  County,  1380  tonii.  Kon- 
n.-clv  t'onHtiiKlloii  t'li..  Ilcirni-ll.  I3«90;  McOilKIOVIOY.  MdJUI- 
l!AN  *  IIATM  I'oNSTIlfrTInN  ro.,  Klinlra.  »:H3fl  (iiwimh-d 
r«Mlriii-t ). 

Stiinr   ('onlriiil    Ni'.    37,    ('lioniiiiKO   Oountv,    SfUfi    tiitiH,       NiiMh 

*  (iiitiin.  Noiwi.ii.  iH'is:;.  p.\i)i>M:K(im>  &  kinu,  sin>ii.iiino, 

inr.si;     lawaidctl    coiiti  iirt ) ;    Stowiirt     llrun.,    Soiitli    I'lviiiouth, 
f,:is:'.    Itlchniil    llopklim.    Troy.    »fi!»S2;    M.    V.    Unuuor,    Ninwlrh. 

Stiino  Contrnrt  No.  4fi.  roilliinil  roiintv.  inin  timH.  A.  U 
fnll  (>ih»Ik-m.m1>.  ('oitliuiil.  |21l".l;  HICMAIM)  HOPKINS,  Troy. 
$2i'.l3    u»wiiiiI<m1   coiitrai't ). 

StoiU'  Oontiait  No,  ;il.  l><-lawari'  arid  Sclioliailii  rountlrn, 
ir.4n  tons:  ItirllAlU)  Ilol'KINS.  Troy.  $8474  (iiwaiiUd  i<in. 
tiact). 

Slono  Contract  No.  .'>!•.  I':ili'  County,  60B0  tonn:  John  .lohn- 
non  foniitruillon  Co.,  llvifralo.  $11,312;  K  H.  \VK1,1,S,  Corfu. 
$U>,3.'.2   (awarilnl  >-onlra>'l) 

Ston<>  Contrarl  No.  f.o.  r;rli'  County,  3550  ton»:  .John  .lohn- 
Mon  Consttruitlon  Co..  HulTiilo.  $!>234;  F.  U.  \Vcll«.  Corfu,  J7r.r,3; 
JOHN    \V.    l.ANni'^l,,    I'otiawanda.    $7117    (awar<li'd    ronlract). 

.siiino  «'ontriii't  No.  5S.  Niagara  Countv.  1400  tonw:  .1,  n. 
(;ori.I».  I.oi-kport,  $'.'tiOB  (awardi-d  coiitract ) : W.  I>.  IXcUson, 
l.o(k|iort.  $2SS2;  John  Johnxon  CoMnlructloii  Co..  HufTalo, 
<:i52s. 

stone  Contract  No.  4S.  OnondaKa  Countv.  116B  tons:  TIICJI- 
\RP   HOPKINS,   Troy.   $2707    (awarded   oontraol) 

Stom-  Contract  No.  35.  .Mhpko  Co\intv.  7!»0  tons:  Shi-rmnn 
Contractlntr  Co..  Inc..  Onconta,  $1893:  1,ANK  CONSTnUCTIO.N 
CO..   Merldcn.   Conn..   $1S17    (awarded   contract). 

Stone  Contract  No.  43.  Rensselaer  Countv,  fiOn  cuvd.:  Clar- 
ence K.  Walker.  Troy.  $2079:  JAMKS  T.  MCI!R.\V.  Trov. 
$1909    (awarded   contract):    Kdward   Ott.   Poestenklll.    $2079. 

Stone  t\)ntract  No.  44.  Uensselaor  Countv,  1.S40  tons:  Wil- 
liam T.  Shine,  Troy.  $2S4S;  JAMKS  T  MUUHAY.  Troy,  $2728 
(awarded  contract):  Jam<  9  J.  RiKncy,  Rensselaer,  $2S33;  John 
T.   n.   niackburn.   Albany.   $3»!S5. 

Stone  Contract  No.  42,  Rensselaer  Countv.  815  cu.vd.:  Wll- 
llnni  T.  Shine.  Troy.  $2fi27:  JAMKS  T.  MCRRAY.  Troy.  $2i;»2 
(awarded  contract):  Klrjim  F.  ShetT'  r.  Trov,  $25S4;  Edward 
Ott,   Poestenklll.    $2."!2S. 

Stone  Contract  No.  39.  Sarnfopn  County.  1B50  tons:  Mix 
Stone  Co..  Schoharie.  $4422:  ■William  J.  Morrlssey,  SaratOKa, 
$4455.      All   bids  rejected. 

Stone  Contract  No.  45.  Schenectndv  Countv.  2025  tons: 
RROWN  *  I.OWE  CO..  Schencct.ul v.  S3«59  (awarded  contract); 
IMlph  W.  Home.  N<-w  York.  $4501;  Miller  Rros.,  Schenectadv, 
?459(5:  J.  J.  Mallov,  Scheni'Ctad v,  $40(i|i;  TllKhwav  RnplneerInK 
Co..   Albany.    $449.'i;    J.    V.    Dunan    &    Co..    Amsterdam,    $4S30. 

Stone  Contract  No.  3fi.  Schoharie  Countv.  391  cu.vd.:  Mix 
Stone  Co..  Schoharie,  $1090:  CHART.ES  ROSE  &  SON,  Coble- 
sklll.   $938    (awarded   contract). 

Stone  Contract  No.  55,  Schuyler  County.  400  tons:  McOree- 
vey,  McCuiiran  .S-  Raum  Construction  Co..  Elmlra.  $1040;  KEN- 
NEDY CONSTRT'CTION  CO..  Hornrll.  $9S0    (awarded  contract). 

Stone  Contract  No  49,  Seneca  County,  355  tons:  Kennedy 
Construction   Co.,   Horrell.   $10fi5.      Rid   rejected. 

Stone  Contract  No.  34,  Sullivan  County,  265  tons:  C.  C. 
RENNELT...   LIbertv,    $927    (awarded   contract). 

Stone  Contract  No.  5fi.  Tioea  Countv.  7,S0  tons:  Kennodv 
Construction  Co.,  Hornell,  $2000:  RICHARD  HOPKINS.  Troy. 
S1S19  (awarded  contract):  McGreevey,  McGuipan  &  Raum 
Construction   Co.,   Elmlra.   $2106 

Stone  Contract  No.  52,  Tompkins  Countv.  2465  tons:  Ken- 
nedy Construction  Co.,  Hornell,  .?605n;  RTCHARP  HOI'KINS. 
Trov,  $5S25  (awarded  contract):  McGreevey.  McGuigan  & 
Raum   Construction   Co.,    Elmira,    $63S4. 

Stone  Contract  No.  47.  Wayne  County,  605  tons:  No  bids 
received. 

Stone  Contract  No.  38.  Tates  County.  250  tons:  McGreevey. 
McGulpan  &  Baum  Construction  Co..  Elmira.  $S12;  Richard 
'Tonkins.  Troy.  $690:  KENNEDY  CONSTRUCTION  CO.,  Hornell, 
$675    (aw.Tded    contract). 

Stone  (Contract  No.  50.  Oswetro  Countv,  755  tons:  DE  RAR- 
RER  &-  HII>I-,  Fulton,  $1698  (awarded  contract)  Pathfinder 
Construction  Co.   Fulton.   $1963.      Notrd   Apr.   22. 

A'blon,  X.  Y. — The  .Supervisors  of  Orleans  County  have 
vot'^d  to  construct  two  countv  highways  at  an  estimated  cost 
of   $144,200. 

nronxvllle,  N".  Y. — Ronds  for  $6000  were  sold  Apr.  28,  the 
proceeds   of   which   will   he    used    for   road   improvements. 

Cnttarnujrnn,  >".  Y. — Pre.<;s  reports  state  that  at  a  recent 
election  the  citizens  vr.ted  in  favor  of  issuing:  $19,500  in  bonds, 
the  proceeds  of  which  will  be  used  for  paving  two  streets 
with  brick. 

+GIover»iTllle,  N.  Y. — The  contract  for  paving  Jay  and  West 
Eitrhth  St.  with  concrete  and  macadam  has  been  awarded  to 
J.  P.  DUOAN  &  CO.,  Amsterdam,  at  $21,238.  Other  bids  were: 
A.  M  Baker,  Gloversville,  $26,553:  Parkes-Hassam  Paving 
Co..  Worcester,  $25,235:  Schenectadv  Contracting  Co.,  Schenec- 
tady.  $28,478;  A.   L.  ■Willey.   Bingh.Tinton,    $24,098. 

Herkimer,    N.    Y Ronds    for    $102,280    have    been    sold,    the 

nrocreds    of   which    will    be    used    for    improving    highways    in 
Herkimer    County. 

Mineoln,  X.  Y. — The  Mineola  Homes  Co.,  Inc..  358  Fifth  Ave., 
New  York.  N.  V  .  will  lay  out  several  streets  and  install  side- 
walks and   curbs.      Fairfield   &   Dow,   Mineola,    is   Engr. 

»Tr  York,  X.  Y. — (Borough  of  Bronx)  —  (Official) — Bids 
were  received  Apr.  29  for  repairing  asphalt  block  pavement 
and  setting  curb  where  necessarv  as  follows:  Hastings  Pav- 
ing Co.,  $16,230;  Barber  Asphalt  Co.,  $15,195;  Asphalt  Con- 
struction Co.,   $16,092.      Noted  Apr.   22. 

+>'ew  York,  X.  Y. —  (Borough  of  Brooklvn) — The  contracts 
I'M-  Improving  East  10th  St.  from  Ave.  N  to  .\ve.  O,  East 
12th  St.  from  Ave.  R  to  Ave.  S,  and  38th  St.  from  10th  St.  to 
I't.  Hamilton  .\ve.  have  been  awarded  to  the  BROOKLYN 
AI.CATRAZ  ASPHALT  CO..  at  $4236.  $4056  and  $3910  respec- 
tively.     Noted    Apr.    15   and   29. 

♦Yonkern,  N.  Y. — The  contract  for  paving  Yonkers  Ave. 
with  asphalt  block  has  been  awarded  to  J.  B.  PENNELL  &  CO., 
Yonkers,   at   $130,329. 

-A^Ba^onne,  N.  J. — All  bids  received  Apr.  6  for  rcpaving  and 
Improving  a  number  of  streets  have  been  rejected.  Noted 
Mar.  25. 


^i'apr  May,  N.  J. — The  contriicl  for  paving  WiiHhlngton  Kl, 
from  Perry  to  Franklin  St  hiiM  been  awarded  to  tho  NEWT(jN 
PAVI.NG    CO.,   Tlilitoti,    Hi    $20,000. 

Kllvnbrlh.  IV.  .1.  (oillchil)— All  MdH  received  Apr.  26  for 
Knidltiu,  reKuliitlUK  an<l  IniprovInK  the  Morria  und  Hprlntfflrtid 
Tuiiipikii  wero  rujectod.  Tho  work  will  bo  roadvi-rf  Ir-ed, 
Ni>l..l    Apr.    22. 

Jrrmvy  iliy.  S.  J.-  (Olllclal)  — llldM  will  be  r<  celyi-d  until 
2  ii.iii..  .May  13,  by  the  Hoard  of  CominlHNloin'rH  for  repavlntc 
ConiiMunlpiiw  Ave.  rniin  Morrlx  Canal  to  Wi-Mt  Hide  Ave.  and 
for  Improving  WiKiiian  Parkway  from  Oceim  Ave.  to  Van 
CIci.f  St.,    with    l.rlck    paveiiic-iit.      M.    I.    Kiigen    Ih    City    Clk. 

Morrlatoivn,  \.  J.  The  Stale  Roml  T)ejmr(mont  ban  np- 
niopi  Ijiieil  $«I,(100  for  the  linpr.iveinenl  of  lli.^  Morrlntown- 
I>'iv.-i    ltd.  iinil  (he  Caldwell-ParHlppanv   ltd.,  near   Pine  Drook. 
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iveinent    Ih    eHllrnatod    to    coHt    $10,000. 

•fVewnrk,  \.  .1.  (Odlelal) — r'ontract.i  h;ive  been  awarded 
for  p.ning  CheHter  Ave.  to  RALPH  SA  .\' HOVA  N.M,  $21,685; 
Kliii  It.l  .  to  RALPH  SANGIOVANNI,  $14,836;  Hunterdon  St.. 
to  JACKSON  CONTRACTING  CO,  $13,050;  Ferdinand  St.,  to 
the    \K\V.\ltK    PAVLNG   CO.,   $3903.      .Noted   Apr     15   and    29. 

Weehawkrn,  N.  .1. —  Rids  will  be  received  until  8  p.m..  May 
10,  by  the  Townshln  CommlHHion,  309  Park  Ave.,  Weehawken, 
for  regulating,  grading,  curbing,  fl.-igging  and  paving  portions 
of  ISth  St.  Thomas  Carroll  Is  Township  Clk. 
,,  i** '■"*  >eM  York,  V.  .1. — The  Town  Council  plans  to  extend 
mil  St    ill  an  ciNlerly  direction   from   Palisade  Ave. 

liethlehem,  IVnn. —  lilds  will  soon  be  received  for  paving 
Prospe<t  Ave.  from  H.uiover  St.  to  Seventh  Ave  and  North 
Main   St.    from   Garrison   to  Goepp  St. 

Milton,  Penn. — The  CItv  Council  contemplates  paving  North 
Front    St.   at    an    estimated    cost    of   $50,000. 

f-.Kenttflnle.  IVnn. — Contracts  have  been  awarded  for  pav- 
ing Pittsburg  St.  from  Vine  to  the  borough  line,  and  Hickory 
.St.  from  Market  St.  to  Arthur  Ave.  to  LCTHER  F.  EDWARDS. 
Greensburg.   .it   $8264  and   $9876    respectively. 

Sharon  Hill,  IVnn.- — Malnwaring  &  Cummins  was  low  bid- 
der at   $18,000   for   resurfacing   and   oiling   streets. 

rnmhrlilge,  Md. — Bitls  will  be  received  until  Mav  11  by  the 
Conimissioner.s  of  Dorchester  Countv  for  construf;tlng  about 
two  miles  of  9-ft.  shell  macadam  State  Aid  highwav  along 
the  Nantlcoke  River  Rd.  between  Vienna  and  Holland  cross 
roads. 

,„  F'""*""*  '""'• — Press  reports  state  that  all  bids  received  Apr. 
13  for  constructing  about  157  miles  of  .«?tate  Aid  highway  In 
Talbot  County  along  Tunis  Mills  Rd.  have  been  rejected.  The 
work  will  be  done  by  day  labor.  Noted  Apr.  8. 
,  +Fnlrfnx,  Vn. — A  contract  for  constructing  macadam  roads 
In    Fairfax   County  has  been   awarded   to  I,.   M.   JOHNSON. 

TaylornvlIIe.  N.  C. — All  bids  received  Apr.  26  for  the  sale  of 
$l.i0,000,  the  proceeds  to  be  used  for  improving  roads,  were 
rejected.     Noted   Feb.  18  and  Apr.   1. 

•Greenville,  S.  C — (Offlcial)— Bids  will  be  received  until 
11  a.m..  May  14,  by  the  Mayor,  Citv  Council  and  paving  Com- 
mission for  street  paving  and  sidewalks  in  the  Citv  of  Green- 
ville. The  work  includes  70.000  sq.vd.  of  street  paving, 
2".00n  sq.yd.  of  sidewalk  paving.  25,000  lin.ft.  of  granite  curb, 
10.000  lin.ft.  concrete  curb  and  putter  combined,  storm  sewers, 
catch  basins,  etc.  John  B.  Marshall  is  Mayor.  C.  P.  Ballenger 
is   City    Engr. 

Stnrke,  Fla. — An  election  will  be  held  Mav  31  for  the 
purpose  of  voting  on  the  (juestion  of  issuing  $16",000  in  bonds, 
the  proceeds  of  which  will  be  used   for  paving  streets. 

HaziehiirHt,  Missi.— Bids  will  be  received  until  June  7  bv 
Copiah  County  District  No.  5  Road  Commissioners  for  con- 
structing gravel  roads:  $150,000  in  bonds  were  voted  for  this 
purpose,   at   a    recent   election.      Noted    Mar.    4. 

_  +]Vew  OrleauH,  La. —  (Official) — The  contract  for  construct- 
ing about  nine  miles  of  the  Abbeville-Kaplan  Highwav  Ver- 
milion Parish,  has  been  awarded  to  H.  H.  SHACKELFORD 
CO.,  Bayou  Sara,  $14,644.  Other  bids  were:  J.  N.  George  & 
Sons,  $16,835;  Geren  &  Sealy,  New  Iberia,  $17,565;  W.  S.  Nellson. 
Bayou   Sara,   $17,640.      Noted   Apr.    8. 

.„.  +Akron,  Ohio — (Official) — The  contract  for  improving  the 
Richfield  Rd.  has  been  awarded  to  E.  McSHOFPREY  &  SON, 
Akron.      Noted  Apr.   15. 

Bedford,  Ohio — (Official) — Bids  will  be  received  until  noon, 
»,"."?«'  ■  ^'  ^-  -^^  '^•Tskey,  Clk.,  Bd.  of  Trustees,  for  the  sale  of 
$14,000  in  bonds,  the  proceeds  to  be  used  for  improving  va- 
rious   roads   leading   into   Bedford    Township. 

BetheMda,  Ohio — At  the  election  held  Apr.  27  the  citizens 
voted  in  favor  of  issuing  $56,000  in  bonds,  the  proceeds  to  be 
used   for  street   paving. 

Bexley,  Ohio — Bids  will  be  received  until  noon.  Mav  19,  bv 
Chester  A.  Miller.  Clk..  for  grading,  curbing  and  paving  Park 
\  lew,   Colunil>ia.    Drexel,  Town  and   Pleasant   Ridge   Ave. 

Bueyms,  Ohio — Bids  will  be  received  until  May  13  bv 
August  Broemel,  Clk.,  Bd.  of  Pub.  Ser.,  for  paving  West  Mary 
.St.    with    brick. 

Canton,  Ohio — The  plan  to  macadamize  the  Navarre-Justus 
Rd..  the  contract  for  which  was  recentlv  awarded  to  Wise 
Bros.,   at   $23,551,   has   been   abandoned.      Noted   Apr.    8   and    29. 

Cincinnati,  Ohio — (Offici.nl) — Bids  will  be  received  until 
noon,  Apr.  14,  by  Philip  Fosdick,  Div.  Pub  Ser.,  for  improving 
earth  roadways  in  the  First,  Third,  Fourth  and  Fifth  macadam 
districts. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  May  13,  bv  the  Board  of  Park  Commlssiciers.  for  im- 
proving Bloody  Run  Parkway  from  Lincoln  Ave.  to  Chapel  St. 
W.  Hodgkinson   is  Secy,   of  Bd. 

Cincinnati,  Ohio — (Official) — Rids  will  be  received  until 
noon.  May  Id,  by  Philip  Fosdick.  Dir.  Pub.  Ser..  for  improving 
JIaplewood  .\ve.  from  Helen  St.  to  McCormick  PI. 

+CnInniliUM,  Ohio — (Official) — Bids  were  received  Apr.  2  by 
the  State  Highway  Commission  and  contracts  awarded  for 
road  construction  in  various  counties  as  follows:  Allen  Countv, 
Section  G.  Lima-Ottawa  Rd.,  brick.  MTCH.AEL  O'RRTEN.  Lima. 
$10,440;  Champaign  Countv.  Section  K,  Trov-TIrbana  Rd.,  con- 
crete.   KORAH    E.    KIINKLE.    Dayton,    $10,443;    Cark    County. 
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Section  H,  Springfield-TV'ashington  Rd..  xvaterbound  macadam, 
ROBINS  &  McDAXIEL.  Davton.  $23,966:  Erie  County.  Section 
L,  Cleveland-Sanduskv  Rd..  concrete.  FRED  R.  JONES  CO., 
Cleveland,  $70,107;  Favette  Countv,  Section  G,  Sprinsfield- 
Washington  Rd..  brick,  JOHN  A.  VAN  GUNDT.  Washington 
C.  H.,  $2847:  Hancock  Countv,  Section  E.  Lima-Sandusky  Rd., 
■n-aterbound  macadam.  SOUSLEY  &  BRITTON,  Ada..  $7S74; 
Huron  County.  Section  K.  Plvmouth-Xorwalk  Rd..  concrete, 
G.  E  SCOTT.  Norwalk.  $12,400:  Lake  County,  Section  H.  Cleve- 
land-Buffalo Rd.,  brick.  E.  A.  FRESHWATER  &  SONS.  Ches- 
ter, W.  Va..  $117,990:  Jlontgomerv  Countv,  Section  I.  Dayton- 
Troy  Rd..  brick,  EI.SWORTH  BRENTLINGER.  Dayton,  $2S.SS2; 
Paulding  Countv.  Section  E,  Defiance-Delphos  Rd.,  waterbound 
macadam.  ERIE  STONE  CO.,  Van  Wert,  $S929:  Paulding: 
Countv,  Section  D.  Continental-Paulding  Rd..  waterbound 
macadam.  R.  C.  ROACH,  Waterville,  $6900:  Sandusky  County, 
Section  F.  Fremont-Castalia  Rd..  -svaterbound  macadam.  M(TD- 
ERN  CONSTRUCTION  CO.,  Fremont.  $16,400:  Shelby  County, 
Section  B.  Piqua-Sidnev  Rd..  waterbound  madacam.  H.\1IIL- 
TON  &  BUNGER.  Elorado.  $16,997:  Tuscarawas  County,  Sec- 
tion K.  Wooster-Canal  Dover  Rd..  brick,  HOLMES  CON- 
STRUCTION CO..  Millersburg,  $20.S00:  Tuscarawas  County, 
Section  I,  New.  Comerstown-Urichsville  Rd  ,  brick,  YOUNT  & 
J.^CKSON,  Davton.  $18,979:  Tuscarawas  County.  Section  J. 
New  Philadelphia-West  Lafavette  Rd..  brick.  SPRINGER  & 
ROGERS.  New  Philadelphia,  $32,433:  Warren  County.  Section 
B.  Cincinnati-Chillicothe  Rd..  waterbound  macadam.  IRONTON 
TRANSFER  &  STORAGE  CO..  Ironton,  $16,500:  Williams 
County,  Section  J.  Bryan-Pioneer  Rd..  waterbound  macadam 
and  concrete.  KELLY  CONSTRUCTION  CO..  Bryan,  $9395. 
Noted  Mar.  25  and  Apr.  1. 

^Fremont,  Ohio — The  contract  for  paving  Wayne  St.  has 
been  awarded  to  the  MODERN  CONSTRUCTION  CO.,  at  $13,049. 
Bonds  were  sold  Apr.   20.     Noted   Apr.   22. 

+Marlan,  Ohio — The  contract  for  paving  Marion  St.  from 
Prospect  to  \\'indsor  St.  has  been  awarded  to  the  H.  P. 
STREICHER  CO.,  Toledo,  at  $6500. 

Mt.  Gilead,  Ohio — Bids  will  be  received  by  O.  C.  Higgins, 
Audr..  Bd.  of  County  Comrs..  until  noon,  Jlay  28.  for  macadam- 
izing 3%  miles  of  road,  known  as  the  Marengo  Rd.  No.  2,  in 
Bennington   Township. 

Painesvllle,  Ohio — (OfRcial) — Bids  will  be  received  until 
noon.  May  20,  by  the  Board  of  Commissioners  of  Lake  County 
for  the  sale  of  $68,000  in  bonds,  the  proceeds  to  be  used  for 
improving  and  paving  the  Cleveland  Buffalo  Inter  County 
Highway   No.    2,    in   Mentor   and   Willoughby    Townships. 

Savannah,  Ohio — (Official) — Bids  will  be  received  until 
noon,  June  1,  by  L.  O.  Hartman,  for  the  sale  of  $45,000  in 
bonds,  the  proceeds  to  be  used  for  improving  five  miles  of 
road    in   Clearcreek   Township. 

SprlnKfleld.  Ohio — Bids  will  be  received  until  noon.  May 
14,  by  Charles  E.  Ashburner,  City  Mgr.,  for  paving  Cassilly 
St    with  asphalt. 

Swanton,  Ohio — Bids  will  be  received  until  noon,  May  10, 
by  W.  B.   Elwell,   Clk.,   for  paving  Chestnut   St. 

W'aaaeon.  Ohio — Bids  will  be  received  until  May  18  by  W. 
W.  Ackerman,  Audr.  of  Fulton  County,  for  improving  Frank- 
lin, Clinton  and   Dover  Rd..  about  4%   miles  in  all. 

Elkhart,  Ind. — Press  reports  state  that  the  Board  of  Works 
has  voted  to  pave  Third,  Jefferson,  Sherman  and  Fifth  St.  and 
Indiana    Ave. 

+Frankfort,  Ind. — The  contract  for  paving  East  Boone 
St.  has  been  awarded  to  N.  L.  BRANT  &  CO.,  Frankfort,  at 
$7265. 

Indianapoliii,  Ind. — Plans  are  being  prepared  by  J.  T.  Jeup, 
City  Engr..  for  resurfacing  Maryland  St.  from  Senate  to  Capi- 
tol Ave. 

^Indianapolis,  Ind. — The  contract  for  paving  17th  Ave. 
with  concrete  has  been  awarded  to  WILLIAM  COIN,  Frank- 
fort,   at    $15,543. 

+VlnrennrH,  Ind. — The  contract  for  paving  Shelby  St.  has 
been  awarded  to  the  PREMIER  CONSTRUCTION  CO..  Indiana- 
polis,  at    $12,910. 

+niooniin»;ton.  III. — A  contract  for  paving  Olive,  Jackson 
and  Warner  St.  and  White  PI.  Blvd.  with  brick  has  been 
awarded    to   I.    D.   LAIN,   at   $30,912. 

^Decatur,  III. — The  contract  for  paving  North  Water, 
South  Water  and  East  William  St.  has  been  awarded  to  S.  A. 
TUTTLE,   Decatur,   at   $93,562. 

+lTrhana.  III.  —  Contracts  for  paving  North  Market  St., 
Michigan  Ave.  and  North  Orchard  St.  have  been  awarded  to 
JOHN  W.  .STIPES.  Champaign,  at  $35,000,  $10,000  and  $5000 
respectively. 

Fond  da  I.nc,  Win. — Bids  will  be  received  until  3  p.m..  May 
18,  bv  the  Hoard  of  Public  Works  for  grading  and  paving 
Arndt  St.   from   Park   Ave.   to  I'acker  St. 

I.akr  Geneva,  Win. —  (Ofncial) — Bid.s  will  be  received  until 
4  p.m..  May  22,  by  Frank  A.  Brlegel,  City  Clk.,  for  Improving 
Main   St.    from   Cook    to   Maxwell   St. 

+0<-nnnmowno,  WU, — The  contract  for  paving  Third  St. 
with  a.sphalt,   has  been  awarded  to   the  NELSON-WEBER  CO, 

Foreiit  CHy,  Iowa — (Ofllcial) — Blil.s  will  be  received  until 
8  p.m..  May  12.  hv  (i.  B.  Chryst,  Town  Clk..  for  curbing  and 
paving  a  number  of  street.i  and  alleys.  The  work  Includes 
32,000  s(|.vd.  of  street  paving,  778  aii.vd.  of  alley  paving.  22.- 
000  lln.ft.  of  curb  and  gutter,  and  3000  lln.ft.  of  storm  sowers. 

^^eodenha.  Kan.— A  contract  for  Improving  various  street.-* 
has  been  awarded  to  A.  W.  VAN  IIAFFTON,  Joplln,  Ohio,  at 
»28,024.  Other  bids  were:  Green  *  Ciillen,  Independence, 
$28,221:  Wllllam.i  Contrjictlng  Co..  Joplln.  Mo.,  $.10,011:  Wllles- 
ton  Contracting  Co..  Chicago.  III.,  $29. 775;  Edwin  Gelger, 
I..eavenworth,  $29,175.     Notefl  Apr.  22. 

I.lneoln,  \el>. — Press  reports  ntnto  that  the  State  T^eglsln- 
ture  ha.M  iinsHed  a  bill  providing  for  nn  appropriation  of  $35,- 
000  fur  (he  .Htfite"»  nhare  for  conncrtliig  paveniontn  between 
Llnc.dn   iind    tfril verolty   IM. 

nine  SprliiKH.  M«--At  the  election  held  Aiir.  H  thi«  quen- 
tlon  of  Insiilng  $10,000  In  bondii,  the  proceedti  to  bo  uiicd 
for  paving,   wan  (lefented.      Noted   Apr.   8. 


Cnero,  Tex. — At  the  election  held  Apr.  17  the  citizens  of 
Precinct  No.  2.  De  Witt  County,  voted  in  favor  of  issuing  $50,- 
000  in  bonds,  the  proceeds  to  be  used  for  road  improvements. 
Noted  Apr.  S. 

+Dalla!),  Tex. — The  contract  for  paving  Peabody  Ave.  from 
Oakland  .\ve.  to  the  Texas  &  Pacific  R.R.,  has  been  awarded 
to   the   STANDARD   ENGINEERING   CO.,   at    $15,414. 

+Hou»iton,  Tex. — The  contract  for  paving  Main  St.  with 
asphaltic  concrete  has  been  awarded  to  the  EUREKA  PAVING 
CO.,  at  $150,000.     Noted  Mar    25  and  Apr.   22. 

Marahall,  Tex. —  (Official). — Bids  were  received  Apr.  6  for 
constructing  approximately  20  miles  of  graveled  and  macadam 
highway  in  Road  District  No.  1,  as  follows:  W.  T.  Mont- 
gomery, San  Antonio,  $59,400:  J.  H.  Howard  &  Son,  $55,633; 
Roach  Manigan  Paving  Co.,  Ft.  Worth,  $53,137;  Smith  Bros., 
Crockett,  $41,S93:  E.  Key,  Jr.,  Marshall,  $59,774;  Wetzell  &  Co., 
Danville,  III.,  $70,543;  J.  N.  George  &  Sons,  $61,546;  S.  A. 
Gano,  Jackson,  Miss.,  $54,048;  O.  C.  McElrath,  Tyler,  $60,447; 
Owens  Construction  Co.,  $54,819.     Noted  Apr.  1. 

Sherman.  Tex. — At  the  election  held  Apr.  17  the  citizens 
voted  in  favor  of  issuing  $900,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  225  miles  of  gravel  roads 
in    Grayson    County.      Noted   Mar.    25. 

+Boise,  Idaho — (Official) — Bids  were  received  Apr.  26  by 
the  State  Highway  Commission  for  constructing  (a)  26  miles 
of  the  Idaho-Pacific  Highway  in  Bannock  County,  (b)  eight 
miles  of  the  Idaho-Pacific  Highway  in  Power  County,  (c)  24 
miles  of  the  Idaho-Pacific  Highway  in  Power  County  as 
follows:  IDAHO  CONSTRUCTION  CO.,  Boise,  (a)  $13,197,  (b) 
$5597  (awarded  contract);  Alley  &  Nelson,  Boise,  (a)  $17,795; 
F.  Crane,  Boise,  (a)  $14,918,  (b)  $6353,  (c)  $22,792:  Fred  Nuffer, 
(a)  $14,772;  S.  A.  Forter,  American  Falls,  (b>  $6331,  (c)  $22,565; 
C.  H.  MULL,  Twin  Falls,  (b)  $7174,  (c)  $23,087;  Peter  Cook, 
American  Falls,  (b)  $5910;  S.  C.  COMERFORD,  Boise,  (c) 
$19,697    (awarded   contract). 

Lapn-ai,  Idaho — (Official) — All  bids  received  Apr.  20  for 
macadamizing  Main  St.  and  cross  streets  were  rejected  by 
the  Town  Council.     Noted  Apr.  15. 

Price,  I'tah — At  the  election  held  Apr.  12  the  citizens  voted 
in  favor  of  issuing  $31,000  in  bonds,  the  proceeds  to  be  used 
for  constructing  roads.  Bids  will  be  received  until  May  15  by 
A.  Ballinger.  Treas.  of  Carbon  County,  for  the  sale  of  these 
bonds.      Noted   Mar.   18. 

Concrete,  Wash. — Bids  will  be  received  until  May  17  by 
Charles  F.  Clark,  City  Clk.,  for  improving  Main  St.  The 
estimated  cost  of  the  work  is  $12,000.     Noted  Mar.  25. 

^Edmonds,  Wash. — A  contract  for  grading,  graveling  and 
paving  one-half  mile  of  streets  has  been  awarded  to  McGUIRE 
BROS.,  Seattle,  Wash.,  at   $3988.     Noted  Apr.   15. 

Ellensbnrg,  Wash. — Bids  will  be  received  until  2  p.m.,  June 
7,  by  the  Commissioners  of  Kittitas  County  for  grading  and 
graveling  Permanent  Highway  No.  1-A.  Moses  M.  Emerson 
is  County  Engr 

+Monte»ano,  Wash. — The  contract  for  constructing  the 
Laidlaw-Cohassett  Rd.  has  been  awarded  to  M.  D.  HOGAN, 
Hoquiam,  at  $5765. 

+RitzviIIe,  Wash. —  (Official) — The  contract  for  construct- 
ing Permanent  Highway  No.  3-A  has  been  awarded  to  A.  H. 
ZANE  &  CO.,  Hanford,  at  $40,817.     Noted  Apr.  15. 

Seattle,  Wash. — Bids  were  received  Apr.  20  by  the  Commis- 
sioners of  King  County  for  constructing  the  Redmond-Sno- 
qualmie  Highway  as  follows:  S  Normile.  608  Kinnear  PI., 
Seattle,  $43,400:  R.  H.  Wheaton.  Seattle,  $49,484;  C.  H.  Kiehl, 
Seattle,  $49,900;  Sloane  Bros.,  Seattle,  $49,990:  Henry  Brice, 
Seattle,  $52,482;  Nettleton,  Bruce  &  Eschbach,  Seattle,  $74,409. 
Noted    Apr.    8. 

^Seattle,  Wash — The  contract  for  paving  Bellevue  PI.  has 
been  awarded  to  the  J.VHN  CONTRACTING  CO. 

Seattle,  Wash. — Bids  will  be  received  until  May  17  by  the 
Commissioners  of  King  County  for  constructing  Permanent 
Highway  No.  9-A.     Byron  Phelps,  Clk.  of  the  Comrs. 

Spokane,  AVash.. — Bids  will  be  received  until  2  p.m..  May 
21,  by  the  Board  of  Commissioners  of  Spokane  County  for 
grading   and    paving    Palouse    Permanent    Highway    No.    12-A. 

^Portland,  Ore. — The  contract  for  paving  Brooke  St.  has 
been  awardt-d   to  GIEBISCH   &  JOPLIN,  at   $13,577. 

^Tillamook,  Ore. — The  contract  for  constructing  the  Sand- 
lakf  Rd.  has  been  awarded  to  JEFFREY  &  BUFTON,  Portland, 
at  $5116. 

I.lvemiore,  Calif. — Bonds  for  $50,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  paving.     Noted  Apr.  1. 

Sacramento,  ('allf. —  (Official) — Bids  were  received  Apr.  26 
by  the  State  Highway  Commission  for  constructing  roads  In 
various  counties  as  follows:  (a)  Monterey  County,  Section  H, 
Division  5.  Route  2,  (b)  Sonoma  County,  Section  C,  Division  4, 
Route  14.  (d)  Monti-rey  County,  Section  E,  Division  5.  Route  2, 
(e)  Monterey  Countv,  Section  .\.  Division  5,  Route  2:  C.  H.  & 
A.  W.  Gorrill,  Oakland,  (a)  $127,322:  Bates.  Borland  &  Ayor, 
Oakland,  (a)  $112,023,  (b)  $48,857,  (c)  $28,083;  Highway  Pav- 
ing &  Construction  Co.,  Palo  Alto,  (a)  $111,431,  (d)  $51,393,  (e) 
$30,830;  L.  P.  Oerdetz,  .San  Francisco,  (a)  $103,207,  (b)  $45,858: 
James  Fitzpatrick,  Sacramento,  (a)  $116,645,  (b)  $57,594,  (c) 
$38,852,  (d)  $64,965,  (e)  $39,074:  A.  C.  McLean  Construction  Co., 
San  Francisco,  (a)  $127,874;  C,  H.  Hudson,  l-os  Angeles,  (a) 
$102,565:  Hovman  *  McLaren.  Oakland,  (a)  $94,679.  (b)  $45,955, 
(c)  $32,668;  F.  Rolandi,  San  Francisco,  (a)  $125,490:  Sander- 
cock  Transfer  Co.,  .San  Luis  Oblsno,  (a)  $123,683;  Mahoney 
Kro.s.  and  Allison  &  Cole  Construction  Co.,  San  Francisco,  (a) 
$137,366;  Frank  L.  Smith  Co.,  Eureka,  (a)  $92,435;  Twohy  Bros. 
Co..  San  Francisco,  (a)  $9S.«93.  (b)  $39,729.  (c)  $28,552:  \V.  A. 
Dontuiivlll.-.  Pa.si.  Uobl.M.  (a)  $144,154.  (d)  $90,809,  (e)  $39,908; 
Mtsmer  &  Rice,  l,os  Angeles,  (a)  $115,770;  W.  B.  Hunt  &  Sons, 
Alanuda.  (a)  $112,193.  ( li)  $45,893:  Morin  Rock  Co.,  San  .\li- 
selmo.  (li)  $10,080:  Falrbank.s  &  Baechtel,  Wlllcts,  (b)  $55.9I>9: 
Petersen  &  C.rl.r.  San  Francisco,  (b)  $51,521,  (c)  $34,236,  (o) 
$34,833;  lilanchard  llrown  Co.,  San  Francisco,  (b)  $52,620,  (c) 
$40,726:  T.  M.  Hums,  Sacramento,  (c)  |34,92S;  Taylor  &  Ber- 
liner. LoM  Angeles,  (c)  $32,098;  W  J.  Schmidt.  Herkeloy,  (C) 
$32,139:  Itent  Bros.,  Los  Angelea,  (d)  $71,882  (Informal);  Lon 
O  Unro.  Hallniis.  (e)  $36,668;  T.  M.  Burns,  Sacramento,  (o) 
$30,fi«2.      Noted    Apr.    15. 


iMav  0,    IIM.') 


!•;  N  (I  I  N  !•:  !•;  \i  i  n  (i    n  k  w  s 


2r,\ 


llalUnx.  N.  H. —  (Oltlcliil)  — Wo  hiivp  bfen  iuIvImciI  by  K.  W. 
\V  Poaii.'.  t'ltv  ICiiKl'..  tliiil  Mh'  coiiNlrufllon  of  foiicTcto  Hltlo- 
wiiIUm   will    bt>  iloiii'   \>y  <biy    liibin-.      NuIimI   Apr.    16. 

^Oltnnn,    Out. —  (OrlW-liil)    -Tli«    fiiiitnirt    for    iiitvliiK    Hunk 

St.    friiiii    Krlio    Mrlvc    lo    tlrovi'    St.    biiH    I n    iiwurdoil    to    th<i 

OTTAWA    L'ONSTUUCTION    CO.,    Ccntiiil    C'biimliorM.    Dtliiwu. 
NutiHl    Apr.    ID. 

IMIINTHIAI.  UOIIKN 
^IIuMtou.  Xlnita. — Tho  i'iuiIiikI  for  tbi<  cnniitrurtlon  of  ii 
thrco-Htorv,  r«'liirorii'.l-ii>n.i  .li-  kiuuki'  lit  i'!'"  Itoinon  St.  for 
II  ll.mM-.\\ii.l<U»Kii  (•<...  Im-..  hiiH  Ixi'ii  nwanUxl  to  WI1.I..IA.M 
K  KKAUNS,  L'lil  .\llmiiy  St..  CiinibrlilKf,  Miihm.  MuiiKm  & 
JohiiHoii.  7S   rU'voii.Mldii-  St..  Im  Vlnnr. 


lloMtuii,     ^Ina 

bull<Uiu-.    tin    i!i 


.  -Th<<    KillHoii    C\>.    will    oiiH't    II    twulvi'-Htory 
iiiiooy    St.    for    ittoriino    Imtlery    piirpom-H. 


(°nmbrl<lK<-.    Miikii.      JiumIIiii-.    Mill   *    MunlorK.    Ari-li.,    3    Wi'Ht 

29th   St..    Now    York,    N.    Y.,    In   rrci-l vini;    lil<l«    for    tho   t Hlrm-- 

tlon  uf  a  two-.storv,  I'ltix  l.to-fl.  piiblUhliiK  IuiIIcIIiik  for  thu 
Hixrviuil  Crini.son.  C'ambrlilKi'.   .Ma.<n.      It   will  co.hI  $70,000. 

+t'hl<<u|irF  Knlln.   Mn«« Tli<>   Kink    Uubbi'r  Co.   hiiH  awardi-d 

the  roiitrai-t  to  I''Ki;i>  T.  IJOY  \-  CO..  SprliiKllelil,  .MaHH.,  for 
tho  i-oustriu-tloii  of  a  .sl.N-Htorv,  aox.lo-ft..  brick  and  Htcul  ad- 
dition to  its  plant.     Tho  o.stlinu'tcd  eu8t  l8  $15,000. 

IliKlloy.  MnnK. — Henry  Merrltt,  Webster,  Mn.s8.,  plans  to 
construct   a   factory  to  cost   $1.1.000. 

Ilnrlford,  ('«nn. — Tho  Whitney  Mfn.  Co.  will  construct  a 
four-story.  r>0.\tU-ft,,  rolnforcod-concroto  addition  to  Its 
factory  on  Hartholoniow  Avo.  William  A.  liorlnK.  32  Uroad- 
way.   Now   York.   N.   Y..    is   Arch. 

Hnrtford.  Conn.— K.  Cross  &  Co.,  95  Commerce  St..  will 
build  a  throo-story,  SOx'.tfi  ft.  storaKe  building  to  cost  $20.- 
000.  Berenson  &  tioodrlch,  I'llgarde  Bid?..  Arcn.,  is  receiving 
bids. 

New  lirltnin.  Conn.— The  North  &  Judd  Co.  will  construct 
a  six-story  addition  to  its  plant,  and  add  two  stories  to  its 
present    building. 

Xew  llnven.  Conn. — The  Winchester  Repeatlns  Arms  Co. 
will  build  a  ono-story.  42x236-ft..  brick  and  steel  DUildln^  on 
ArKvle  St.,  to  l>e  used  as  a  scrap  shed.  The  estimated  cost 
is  $30,000.     L.  W.  Robinson   is  Arch. 

^New  London,  Conn. — The  .St.indard  Oil  Co.  has  awarded 
the  contract  to  the  .lOHN  J.  O'LEAHY  CO..  Passaic.  N.  J.,  for 
the  construction  of  n  reinforced-concrete  plant  and  three 
steel  supplv  tanks  at  Lewis  St.  and  Eastern  Ave,  Esti- 
mated  cost."  $T.">,000. 

■\Vaterbnrj-,  Conn. — It  is  reported  that  the  Scovllle  Mfg. 
Co.,  99  Mill  St.,  plans  the  construction  of  a  one-story,  250x600- 
ft.  reinforced-concrete  factory  at  Hamilton  Ave.  and  Silver  St. 
H.   L..  Thompson,   57   North   Main   St.,   is  Arch. 

Albnny.  X.  Y.— The  B.  Payns  Sons  Tobacco  Co.,  915  Broad- 
way, will  make  additions  and  alterations  to  its  factory  to  cost 
$4.5,000.  D.  Stuart  Douglas,  100  State  St.,  Arch.,  is  receiving 
bids. 

BulTalo.  N.  Y. — The  Ford  Motor  Co.,  Detroit.  Mich.,  will 
construct  a  four-storv,  100x470  ft.  automobile  plant,  to  cost 
$500,000.  Albert  Kahn,  60  La  Fayette  Ave.,  Detroit,  Mich.,  is 
Arch. 

Le  Roy,  N.  Y. — (Official) — The  Le  Roy  Salt  Co.  advises  us 
that  it  will  construct  a  two-  or  three-story.  6Sxn2-ft.  brick 
and  tile  plant  to  cost  $40,000.  George  Schantz,  Ellicott  Sq., 
Buffalo,   N.    Y.,    is   Arch.      Noted   Apr.    29. 

Xew-  York,  X.  Y. — (Borough  of  Brooklyn) — (Official) — Wil- 
liam Higginson,  Arch.,  21  I'ark  Row  (Borough  of  Manhattan), 
advises  us  that  plans  are  being  prepared  for  the  construction 
of  a  ten-storv.  77x25S-ft.  reinforced-concrete  factory  for  the 
Fred   Gretsch   Mfg.   Co.,   110   South    Fourth    St.      Noted   Apr.    29. 

Xew  York,  X.  Y. — (Borough  of  Manhattan)  —  (Official)  — 
Elliott  Lynch,  Arch.,  347  Fifth  Ave.,  advises  us  that  con- 
struction will  begin  soon  on  the  construction  of  a  four-story, 
75xl00-ft.  garage  for  Louis  Richard,  110  West  End  Ave.,  to 
cost   $50,000.     Noted  Apr.   29. 

+Xcw  York,  X.  Y. —  (Borough  of  Manhattan)  —  (Official) — 
The  ANDREWS  BUILDING  CO.,  34S  East  .'i4th  St.,  has  been 
awarded  the  contract  for  the  construction  of  a  machine  room, 
coal  vault,  and  storage  room  for  the  Harlem  Hospital,  137th 
St.  and   Lenox  Ave.,   at   $12,666.      Noted  Apr.   22. 

+Xew  York,  X.  Y (Borough  of  Brooklyn) — The  Gulf  Re- 
fining Co..  Pittsburirh.  Penn.,  has  awarded  the  contract  to 
THOMAS  DRYSDALE,  26  Court  St.,  Brooklyn.  N.  Y..  for  the 
construction  of  a  one-storv  warehouse  and  garage  to  cost 
$20,000.  Tooker  &  Marsh,  101  Park  Ave.,  New  York,  N.  Y.,  is 
Arch. 

Xew  York,  X.  Y. —  (Borough  of  Manhattan)  —  Julius  M. 
Cohen  will  build  a  sixteen-storv,  98x223-ft.  printing  plant  and 
factory  on  26th  St.,  to  cost  about  $350,000.  Schwartz  &  Gross, 
347  Fifth  Ave.,    is  Arch. 

Xew  York,  X.  Y. —  (Borough  of  Manhattan) — John  J.  Rad- 
ley,  35  West  32nd  St.,  will  build  a  twelve-storv,  98xl24-ft. 
printing  plant  at  223  West  2Sth  St.,  to  cost  $300,000.  Wil- 
liam M.  Farrar.  1269  Broadway,  is  Engr. 

♦Xew  York,  X'.  Y. —  (Borough  of  Manhattan) — The  con- 
tract for  the  construction  of  a  two-story.  3.Sx77-ft.  warehouse 
for  the  Manhattan  Rv.  Co..  165  Broad wav,  has  been  awarded 
to  EDWARD  CORNING  CO.,  52  Vanderbilt  Ave.  The  esti- 
mated cost  is  $30,000.  G.  H.  Pegram,  165  Broadway,  is  Arch. 
Noted   Mar.   11. 

Xew  York,  X.  Y. —  (Borough  of  Queens) — The  Courtney  De- 
veloping Co.  will  build  a  concrete  factory  on  Anable  St.,  esti- 
mated  to   cost   $100,000. 

Ajibnry  Park,  X.  J. — H.  W.  Spink  will  build  a  two-story 
garage  to  cost  $15,000.  Clarence  W.  Brarer,  Arch..  1133  Broad- 
way. New  York,  N.  Y.,  is  receiving  bids. 


J^'rmry  CUy,  X.  J, — Prollnilnary  planM  hiiv«  boon  prepared 
by  Jidin  T.  Itowliind,  Jr.,  An-h,.  US  Hip  Avo„  for  th«  coniitruc- 
llon  iif  a  twi>-Nlory  MtoruK",  repulr  Mhop  and  Kitruifu  for  the 
City  of  JorMoy  City.     Tho  OMlliiuil<-d  oiml    In  $!tO,000. 

Vrrth  Ambur.  X.  J.  (Odlilnl)  K.  <i.  Itlng,  HlnK-Cloaveii. 
(iriiliaiii  Co  Arcli,  2H0  .N'orlh  liroail  St.,  Ellxaboth,  N.  J., 
advlM.H  uM  tiuit  coiiMlructliiii  will  Ik-kIm  hooii  on  a  four-«tory, 
:i.'ix76-ft.  NtiM'l-friiino  and  brick  lllli'r  houtio  for  tlm  <Jln!Me- 
IiioiikIi   .MfK.  Co.     The  ont Imat <'tl  coHt   Ih  $2,1,000.     Noted  Apr.  29. 

l*iTlli  Aiiihoy,  \.  J.- -A.  .M  Mi'txoiidorf  will  build  a  two- 
»ti>i  y    Kiain    i-bvator  on   .N'l-w    llruMHwIck   Ave. 

I'Inlnllrlil,  X.  J. — Thu  .Sauer  .Motor  Co.  will  build  a  $25,000 
faitoi >. 

Allrntown,  l>rnn. — Tho  City  of  Alloiitown  will  build  a  two- 
Mlory,  2oxl(io-ft.  iiiachinu  and  tool  »hop,  and  a  two-Btory, 
42xlO0-ft.  ollico  building,  to  coHt  $20,000.  JamoH  A.  Hchmldt 
l«  Clk.  of  Water  Dopt.  ChnrloM  lUiiKir,  G38  Tllghman  St.,  Is 
Arch. 

CnnonHbiiric,  I'rnn.- -TyoulM  Follct,  cien.  Mgr.,  Standard  Tin 
Plali-  Co..  ,'iiiiiouiK'oH  that  the  company  will  build  an  addition 
l< 


IVnn. — RoviioIiIh   &   Terrell   will    build   a   two-Htory 
(...Mt    $15,000.      William   M.    MIchler,    Drake   Bldg.,    Is 


II.M    plal 
l':nnton, 

factory    In 
Arch, 

llnrrlnburK,  l>rnn. — Bids  have  been  received  by  Day  &  Zim- 
merman, 611  Chestnut  .St.,  Philadelphia,  Penn.,  for  the  con- 
struction of  six  one-  Jind  two-story  factories  for  the  W.  O. 
Illckok  .Mfg.  Co.     The  estimated  cost  is  $150,000. 

I'hilndrlphin,  IVnn. — .Samuel  Sternbcrger.  Tenth  and  Fil- 
bert St..  will  build  a  one-story.  80xlI5-ft.  garage.  The  estl- 
ni.ited  cost  is  $25,000.  Sauer  &  Hahn.  Arch.,  1112  Chestnut 
St..   is   receiving   bids. 

Phlladelphin,  i'eun. — The  Estate  of  J.  C.  Mllne  will  build  a 
two-storv,  5!)x76-ft.  garage,  to  cost  $25,000.  William  Steele 
&    Sons    Co.,     1600    Arch    St.,     Is    Arch. 

+l>hllndol|ililn,  IVnn. — Charles  Gans  has  awarded  the  con- 
tract for  the  ci>nstru<tii)n  of  .1  two-storv,  60xI25-ft.  factory  to 
K.  i:.  IIOLLK.NBACK,  15th  and  Race  St.  It  will  cost  $13,000. 
Noted    Apr.    22. 

I'hlladelpliia,  Penn. — Christian  J.  Ludwig,  6367  German- 
town  Ave.,  will  build  a  four-story,  45x4'J-ft.  warehouse  to  cost 
.ibout   $12,000.      Bids  are  being  received. 

+Plilladel|ihin,  IVnn. — F.  Brecht's  Sons,  109  North  Orianna 
St.,  has  awar.leil  the  contract  to  MONAGHAN  &  LOSSE,  214 
.South  12th  St..  for  the  construction  of  a  two-story,  43x53-ft. 
factory,  to  cost  $15,000.     Arthur  O.  Forester,  Roxboro,  is  Engr. 

+PittNburKli,  IVnn. — P.  H.  Butler,  1205  Liljerty  Ave.,  has 
awarded  the  contract  for  the  construction  of  .i  seven-story, 
60xll0-ft.,  reinforced-concrete  warehouse,  to  GEORGE  HOGG 
CO.,  Keystone  Bldg.  The  estimated  cost  is  $100,000.  Hunting 
&  Davis,  Century  Bldg.,  is  Arch.     Noted  A]>v.  1. 

'WaMhington,  Penn. — The  Topliff  Co.  will  expend  $25,000  on 
the  improvement  and  extension  of  its  plant. 

Xewport,  Del. — Bids  will  be  received  until  May  6  by  Krebs 
Pigment  &  Chemical  Co.  for  the  construction  of  a  three-story, 
103x223-ft.   brick  and   reinforced-concrete   factory. 

+llnltiniore,  :»ld. — L.  W.  Allers  &  Son,  113S  South  Charles 
St.,  has  awarded  the  contract  for  the  construction  of  a  two- 
story  warehouse  to  J.  HENRY  SMITH.  1426  Light  St.  The 
estimated  cost  is  $15,000.  J.  C.  Spedden,  1640  Hanover  St., 
is  Arch. 

Haltimore,  Md. — The  Canton  Co.,  Commerce  and  Water  St., 
will  build  a  four-story  warehouse,  to  cost  $50,000.  F.  S.  Simon, 
care  of  Canton  Co.,  is  Engr. 

AVashington,  D.  C — C.  D.  Cooley  Co..  Arch..  Century  Bldg., 
Pittsburgh,  Penn..  will  soon  receive  bids  for  the  construction 
of  a  three-  and  four-story  ice  cream  plant  for  Chapin  .Sacks 
Mfg.  Co.,  First  and  M  St.  The  estimated  cost  is  $35,000. 
Noted   Sept.  3. 

Thomasville,  X.  C. — It  is  reported  that  the  Amazon  Cotton 
Mills  will  build  an  addition  to  its  plant.  J.  W.  Cannon,  Con- 
cord,  N.   C,   is   interested. 

Columbus,  Oa. — The  West  Point  Mfg.  Co.  will  construct  a 
cotton  mill.     George  H.  Lanier,  West  Point,   is  interested. 

Gad.sden,  Ala. — J.  H.  Arnold,  of  J.  H.  Arnold  &  Co.,  an- 
nounces that  plans  will  soon  be  prepared  for  the  construction 

of  a  w-arehouse. 

+Xatohez,  Miss. — The  TRIUMPH  ICE  MACHINE  CO.,  503 
Fourth  National  Banl<  Bldg.,  Cincinnati.  Ohio,  has  been 
awarded  the  contract  for  the  construction  of  a  cold-storage 
plant  for  the  Natchez  Fish  Co.  M.  R.  Carpenter,  2916  Minot 
St.,  Cincinnati,  Ohio,  in  Arch.     Noted  Apr.   29. 

De  Bidder,  La. — G.  W.  Cline  proposes  to  build  a  canning 
factory   with   an    output   of  5000  cans   per   day. 

+MemphiH,  Tenn. — The  Hart  Saddlery  Co.,  Second  and 
Union  St.,  has  awarded  the  contract  for  the  construction  of  a 
two-storv  warehouse  to  A.  WHIFFEN,  1364  Ridgeway  Ave. 
The  estimated  cost  is  $21,000. 

Canton,  Ohio — The  Globe  Motor  Co.,  408  Cherry  St.,  will 
build  a  three-storv,  60x200-ft.  garage  and  salesroom,  esti- 
mated to  cost  $50,000.  E.  J.  Landor,  634  Renkert  Bldg.,  is 
Arch. 

Cleveland,  Ohio — The  Van  Dorn  Iron  Works  Co.,  2685  East 
79th  .St.,  will  build  a  one-story,  85xl80-ft.  factory  to  cost 
$12,000. 

+Cleveland.  Ohio — C.  E.  Taft  Co.,  1676  Center  Ave.,  has 
awarded  the  contract  for  rebuilding  its  three-story  factory  to 
H.  G.  SLATMYER  &  SONS  CONSTRUCTION  CO.,  203  Lake- 
side Ave.      It  will   cost  $12,000. 

^Cleveland,  Ohio — The  W.  S.  Ferguson  Co.,  Arch..  1900 
Euclid  Bldg.,  has  awarded  the  contract  to  the  WALTHER 
ENCilNEERING  fi  Ct)NSTRUCTION  CO.,  1941  East  66th  St., 
for  the  construction  of  a  three-story,  100xl52-ft.  auto  sales 
and  garage  building  for  Mrs.  Amanda  Corlett,  1020  Rockefeller 
Bldg.,   to   cost   $11,000.     Noted   Apr.    29. 
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Cleveland.  Ohio — The  Byrant  Heater  Mfg.  Co.,  9TS  East 
64th  St.,  Cleveland,  has  had  plans  prepared  for  the  construc- 
tion of  a  three-story  factoryat  9.i2  East  72d  St.,  to  cost  $50,000. 
Fox   &  Osborne,   1602   Woodward   Ave.,  Cleveland,   is  Arch. 

+CIeveland,  Ohio — The  contract  for  the  construction  of  a 
four-story,  100xl65-ft.  factorv  for  the  Brown  Carriage  &  .\uto 
Co.  has  been  awarded  to  the  SAJIUEL  AUSTIN  &  SON  CO., 
14.230  Euclid  Ave. 

CuyahoRa  Falis.  Ohio — The  Falls  Rubber  Co.  will  build  a 
three-story,  S0x200-ft.  factory.  Ernest  McGeorge,  S53  Leader- 
News  Bldg.,   is  Engr. 

i^Lakewood,  Ohio — The  contract  for  the  construction  of  a 
one-story,  15.TXl75-ft.  addition  to  the  plant  of  the  Cleveland 
Welding  &  Mfg.  Co..  2129  West  llTth  St..  has  been  awar<led  to 
the  HUNKIN-CONKEY  CONSTRUCTION  CO.,  321  Cuyahoga 
Bldg. 

+Laken'Ood,  Ohio — The  contract  for  the  construction  of  a 
one-story,  50x230-ft.  factory  at  Madison  Ave.  and  West  160th 
St.,  Lakewood,  Ohio,  for  the  Parish  &  Bingham  Co.  has  been 
awarded  to  the  W.  I.  THOMPSON  &  SON  CO.,  6110  Euclid  Ave., 
Cleveland. 

Toledo.  Ohio — The  Toledo  Cooker  Co.  West  Bancroft  St., 
will  construct  a  two-storv.  72xl44-ft.  factorv  addition,  to 
cost  J30.000.  Mills,  Rhines,  Bellman  &  Nordorff,  1234  Ohio 
Bldg.,   is   Arch. 

Toledo,  Ohio — The  International  Harvester  Co.  will  build 
a  flve-storv,  130xl40-ft.  warehouse.  Devore  &  McGormley, 
304  Nasby  Bldg.,  is  Arch. 

+Yorkville,  Ohio — The  Wheeling  Steel  &  Iron  Co.,  Wheel- 
ing, W.  Va.,  has  awarded  the  contract  for  the  construction  of 
a  $25,000  addition  to  its  plant  to  the  FORT  PITT  BRIDGE 
CO.,   House  Bldg.,  Pittsburgh,   Penn. 

+Battle  Creek.   .Mich S.   B.   MORGAN.   5   Morgan  Bldg.,   has 

been  awarded  the  contract  for  the  construction  of  a  two- 
storv.  47x66-ft.  building  for  the  News  &  Enquirer  Publishing 
Co..  at  an  estimated  cost  of  $21,000.  G.  C.  MacComber,  712 
Post  Bldg.,  is  Arch. 

Detroit.  Mich. — J.  L.  Hudson  Co.,  Woodward  Ave.,  will 
construct  a  six-story.  50x200-ft.  warehouse.  Smith,  Hinchman 
&   Grylls,   710  Washington  Arcade,   is   Arch. 

Detroit.  Mich.— The  Packard  Motor  Car  Co.  plans  the  con- 
struction of  a  three-story,  52xll3-ft.  addition  to  its  plant  on 
Concord  Ave.,  to  cost   $10,000. 

Detroit.  Mich. — Scott  Bros.  Electric  Co..  34  Macomb  St.,  will 
build  a  four-storv.  25xll5-ft.  factory  to  cost  $12,000.  Pollmar 
&  Ropes,   602  Sun   Bldg..  is  Arch. 

SaRinaw.  Mich. — Bids  will  be  received  until  May  8  by 
Alien  &  Curtis.  Forester  Bldg.,  for  the  construction  of  a  two- 
story,  40xl50-ft.  printing  building  for  the  Valley  Printing  Co., 
Franklin   St. 

Chicagro,    III The    Peoples    Crushed    Stone    Co.,    1733    First 

National  Bank  Bldg.,  has  obtained  a  permit,  and  will  build  a 
stone-crushing  plant  at  264  7   Montrose  Ave.,   to  cost  $20,000. 

Chicaeo.    Ill The    Link    Belt    Co.,    39th    and    Stewart    Ave. 

will  build  an  80xl80-ft.  warehouse  to  cost  $60,000.  Charles 
A.  Urbanek,   35   South  Dearborn   St.,   is   .\rch. 

Chica»;o.  III. —  (Official) — The  Western  Plumbing  Supply  Co., 
117  North  Desplaines  St.,  advises  us  that  work  will  begin 
about  July  1  on  the  construction  of  a  two-story,  120xl25-ft. 
warehouse  and  office  building  to  cost   $60,000.     Noted  Apr.   29. 

Chlcaj^o.  III. — The  Knight  Light  Co.  will  build  a  six-story 
factorv  at  341  West  Chicago  Ave.,  to  cost  $100,000.  C.  A. 
Eckstorm,    720    North    Franklin    St.,    is    Arch. 

.Milwaukee.  \Vi»«. — The  Ford  .\utomobile  Co..  Detroit,  Mich., 
plans    the    construction    of   a    $500,000    automobile    factory. 

+Kaclne.  Win. — CHRIS.  BONGARD.  935  La  Salle  St.,  has 
been  awarded  the  contract  for  the  construction  of  a  three- 
story,  30xfi2-ft.  wa»-ehouse,  for  .\.  Matson,  1747  Northwestern 
Ave.,  lo  cost  appio.Kimately  $25,000.  C.  H.  Tharinger,  2324 
State  St.,  .Milwaukee.  Wis.,  is  Arch.     Noted  Nov.  19. 

Davenport.  Iowa — -Clausen  &  Kruse,  .-Vrch.,  advises  us  that 
work  will  start  about  June  1  on  the  construction  of  a  flve- 
story,  93xl77-ft.  reinforced-concrete  factory  for  the  Crescent 
Macaroni  &  Cracker  Co.  The  estimated  cost  is  $80,000.  Noted 
Apr.   29. 

Ft.  MadiHon.  Iowa — The  Perfection  Tire  &  Rubber  Co.,' 
Chicago,   111.,  will  build  a   factory   to  cost  about   $90,000. 

Dniath,  Minn. —  (Official) — W.  T.  Bray,  Arch.,  advises  us 
that  construction  will  soon  begin  on  a  three-story,  50xll5-ft. 
reinforced-concrete  garage  for  W.  M.  Prindler  &  Co.,  to  cost 
$23,000.      Noted   Apr.    29. 


^Mankato.  Minn. — The  Mankato  Daily  Free  Press,  care 
ank  Hunt.  Frci-  I'res.M  lililg..  has  awarded  the  contract  to 
o.  B.  NKL.SON  CO.N.STUrCTION  CO.,  503  Belgrade  St..  for  the 
construction  of  a  four-story,  57xfi5-ft.  printing  building.  H. 
C.  Gerloch,   I.  O.  O.   V.    lildg.,   la  Arch. 

Mankato,  Minn. — The  Mayer  Bros.  Co.  will  build  an  80x400- 
ft.,  relnforred-concrete  factory.  The  Kenwood  Bridge  Co.,  38 
South    Dearborn   St.,    Chicago,    111.,    is   Arch. 

MinneapollH.  Minn. —  (Official)-  Bertrand  &  rhamberlln,  616 
Northwest  Bank  Bldg.,  advises  us  that  construction  will  soon 
begin  on  the  five-story,  100x209-ft.  relnforccd-roncrete  ware- 
house for  the  W.  L.  Harris  Realty  Co.,  to  cost  $200,000.  Noted 
Apr.     29. 

Minneniiolia.  Minn. —  (Official) — The  Wheeling  Corrugating 
Co.,  Wheeling,  W.  Va  ,  advises  us  that  l»  will  not  build  a  plant 
at  University  and  Washington  Ave.   thib  year.     Noted  Apr.   22. 

Lincoln.  IVeh. —  (Official)— Wo  are  advised  that  the  pro- 
posed ccnstructlon  of  a  six-story,  fi2xsfi-rt.  reinforced-concrete 
(itorage  wurehouso  for  the  Carter  Transfer  Co.,  has  been 
Indeftnltely  postponed.  Jesse  H.  Miller,  324  Llttla  Bldg..  la 
Arch.     The  estimated  cost  Is  $50,000.      Noted   Apr.  29. 

^Omnhn.    IMeb.—  The    Gordon     Fireproof    Warehouse    Sc    Van 
Co.,     219     North     llfh     St.     h;iM    awnrdfil     the    contract     to     iho 
DRANT-PAIl.MONS     C  ),NSTUnCTH)N     CO.,     BOO     Itiirkor     Bai  :< 
llldr..    for    (he    conntrui'tlon    of   u    one-story.  .120xl36-ft.    ware 
house,     to    cost    $13,000. 


Independence,  Mo. — The  Utah  Mormon  Church,  S.  Bennow, 
Pres..  will  build  a  one-story,  COxSO-ft.,  printing  and  publishing 
plant,  to  cost  $15,000.  J.  Oliver  Hogg,  946  New  York  Life 
Bldg.,  Kansas  City,  Mo.,   is  Arch. 

St.    Louis.    Mo The    Laclede    Gas    Light    Co.    will    build    a 

benzol    plant    on    Catalan    St.,    to    cost    $75,000. 

St.  Loui.s.  Mo. — The  Linde  Air  Products  Co.,  42nd  St.  Bldg., 
New  York,  N.  Y.,  will  construct  a  $100,000  plant  on  Forest 
Park    Blvd. 

St.  Loui.s.  Mo. — The  George  A.  Helein  Cooperage  Co.,  14th 
St.,   will   build   a   si.K-story   factory   on   15th   St. 

Spokane,  AVash. —  (Official) — W.  P.  Fuller  &  Co.  advises 
us  that  it  hits  not  been  definitely  decided  when  construction 
will  begin   on   its   warehouse.      Noted   Apr.    22. 

Portland,  Ore. — The  Marshall-Wells  Hardware  Co.  will  con- 
struct four  additional  stories  to  its  present  warehouse  at 
14th.  15th.  Kearney  and  Lovejoy  St.  Estimated  cost,  $70,000. 
E.    B.    McNaughton    is   Arch. 

+Fresno.  Calif. — The  contract  for  the  construction  of  a 
garage  at  Mono  and  K  St.,  for  J.  C.  Phelan,  has  been  awarded 
to  TREWITT   &   SHIELDS,   at   $41,000. 

Melfort.  Sastk. — The  Canada  West  Grain  Co.  will  construct 
four   grain   elevators   with   a   capacity   of   30,000   bu.    each. 

Montreal,  «iue. — V^'ilson,  Paterson  &  Co..  42  Sacrament  St., 
will  rebuild  its   warehouse.     The  estimated  cost  is  $75,000. 

FEDERAL    GOVERN.MENT    WORK 

Building — Ft.  Williams,  Maine — (Cape  Cottage  post  office) 
— Bids  will  be  received  until  1:30  p.m..  May  17,  by  the  Con- 
structing Quartermaster,  Ft.  Williams,  for  constructing  ad- 
dition to  the  post  exchange  and  gymnasium  at  Ft.  McKinley, 

Maine. 

♦Scow  and  Dredge — New  York,  N.  Y. — Bids  will  be  re- 
ceived until  noon.  May  2S.  by  Col.  W.  M.  Black,  U.  S.  Engi- 
neer Office,  Army  Bldg..  New  Y'ork.  for  constructing  a  drill 
scow  and   dredge,   "General  Gillespie." 

Remodeling  Po.st  Office — Reading,  Penn. — Bids  will  be  re- 
ceived until  3  p.m.,  June  8.  by  James  A.  Wetmore,  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  making  exten- 
sions and  remodeling  the  U.  S.  post  office  at  Reading. 

+Storehouses — Indian  Head,  Md. — The  contract  has  been 
awarded  to  J.\MES  N.  NOLAN  CONSTRUCTION  CO.,  Munsey 
Bldg..  Washington,  D.  C,  at  $3772,  for  constructing  two  cotton 
storehouses  at  the  Naval  Torpedo  Station,  Indian  Head.  Bids 
were   opened   Apr.    17.      Noted   Apr.    1. 

Grading — Washington,  D.  C- — Bids  were  received  Apr.  28 
by  the  Commissioners  of  the  District  of  Columbia  for  grading 
the  south  approach  to  the  Anacostia  Bridge  as  follows:  Wil- 
liam F.  Cush.  $0.48  per  cu.yd.;  George  Hyman,  $0.39;  and 
Harper   &   Voigt,    $0.55. 

RoatI  Repair — Washington,  D.  C. — Bids  will  be  received 
until  11  a.m..  May  15,  by  H.  R.  Stanford,  Ch.  Bureau  of  Y'ards 
anil  Docks,  Navy  Dept.,  Washington,  D.  C.  for  repair  of  roads 
at   the   U.    S.    Naval   Medical   School,   Washington. 

♦  Sewers — Washington.  D.  C. — Bids  will  be  received  until 
2  p.m..  May  12,  by  the  District  Commissioners,  District  Bldg., 
for  constructing  trunk  sewers.  Information  may  be  had  on 
application  to  Chief  Clerk,  Engineering  Dept.,  District  Bldg. 

+Sewers — Washington.  D.  C. — The  contract  for  the  con- 
struction of  sewers  in  the  District  of  Columbia  has  been 
awarded  to  GIOORGE  HYMAN,  Washington,  as  follows:  Ordi- 
nary excavation,  $0,30:  concrete  masonry  "E",  $8.75;  vitrified 
brick  masonry,  $20;  sewer  brick  masonry,  $13.  Noted  Apr. 
15    and    29. 

Building — Front  Royal,  Va. — Bids  will  be  received  until 
2  p.m..  May  24,  by  the  Constructing  Quartermaster,  Remount 
Depot,  Front  Royal,  for  constructing  a  non  commissioned 
officers  building,  civilian  employees  quarters,  ward  building, 
stables,  sheds  and  an  oil  house. 

^Floating  Crane — Norfolk.  Va. — The  contract  has  been 
awarded  to  the  W  RLLMAN-SEAVER-MORGAN  CO.,  Cleve- 
land. Ohio,  at  $350,000,  for  a  floating  crane  at  the  Norfolk 
Navy  Yard.     Noted  Feb.   11  and  Mar.  4. 

Shipliuildlng  CrancM — Norfolk,  Va. — Plans  and  specifica- 
tions are  in  course  of  jireparation  at  the  Bureau  of  Yards  and 
Docks,  Navy  Dept.,  Washington.  D.  C.  for  furnishing  two 
shipbuilding  cranes  for  the  Norfolk  Navy  Yard.  These  cranes 
are  under  the  same  specifications  as  the  five  puichased  in 
December,  1914.  from  the  McMyler  Interstate  Engineering  Co., 
at  a  cost  of  $47,500. 

♦Water  Turbine — Wheeling,  W.  Va. — Bids  will  be  received 
until  11  a.m..  June  2,  by  Maj.  T.  H.  Jackson,  U.  S.  Engineer 
Office,  Whet-ling,  for  water  turbines,  air  compressors,  valves. 
Jacks,  and  gate  winches  for  Dams  Nos.   15  and  19,  Ohio  River. 

I'oNt  Olllce — Pensacola.  Fla.— Bids  were  received  as  fol- 
lows Apr.  29  by  the  Acting  Supervising  Architect.  Treasury 
Dept.,  Washington,  D.  C,  for  repairs  and  betterments  at  the 
Pensacola  post  office:  Grohne  Decorating  Co.,  Joliot,  111.,  $24,- 
000;  B.  A.  Davis,  Pensacola.  Fla.,  $23,898:  Jett-Muths  Con- 
struction Co..  Mobile,  Ala.,  $27,527;  C.  H.  Turner  Co..  Pensa- 
cola, Fla..  $23,299;  Algernon  Blair,  Montgomery,  Ala.,  $23,813; 
S.   V.  Fulghuni  &   Co.,   Pensacola,   Fla.,  $25,787.     Noted  Mar.  25. 

♦  liooniM.  MnMtM.  Etc.  Memphis.  Tenn.— Bi's  will  be  re- 
(-elved  until  11  a.m..  May  21,  by  MaJ.  E.  M.  \i  "kham,  Miss- 
issippi lUver  Commission,  Custom  House,  Memphis,  for  booms, 
musts,  stiff  legs,  hoisting  engines,  concrete  mixers  and  clam 
shell   buckets. 

•♦Levee  Work  —  Memphis,  Tenn. — Bids  will  he  received  un- 
til 11  a.m..  May  2fi,  by  Mai.  R.  M.  Markham.  Mississippi  River 
Commission,  1st  and  2d  District,  Custom  House,  Memphis,  for 
constrticting  al>oiit  4.500,000  cu.vd.  of  loveo  work  In  the  Upper 
and    Lower   St.    Francis,   and    White    Ulvor   Levee    Districts. 

4i4rCemenl-  Louisville,  Kv. — The  contract  for  furnishing 
American  portlaiid  cement  for  dam  No.  43.  Ohio  River,  ha» 
been  awarded  to  the  COSMOS  PORTLAND  CEMHNT  CO., 
Loulavllle,   nt    $55,080.      Noted   Mar.   25. 
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'AMtrrI  l.iH-k  (.ii(<-K  ('liii'liiiiiill,  Dhlii  MIiIn  vviM'r  r<u-«lvO(1 
Apr.  J  fi'i  Kiilrn  III  liiiiii  Ni>  :•'.!.  Ohio  lOviT  iiH  rolliiwH:  I'lilnn 
Kouiicliv    \'     Miii-liliM'    <'i>.    \V<<nl    ('iimKii    SI.,    I'IIIhIhii  kIi.    I'i'Iiii., 

127.  n'l,     WIUtt'h.M.I    \-     Kal<-N     In.ii     W.mUm    II lioi     Av     iiikI 

M.  ('.  lt.lt.  nitrolt,  .Mlih.,  »:i'.i.nfili;  J,  &  .1.  H.  Mllholliitiil  Co.,  7M 
I'lrih  Aviv.  nn»liiiinh.  I'. •nil.  IJi.lL'l;  t".  A.  Tiiiimr,  Inc., 
I'IIInImii'kIi,  I'i'Iiii..  $2II.:I13;  I iiil<<|i<>ti<l<-iit  llrliiKO  <'•■..  Ili'itvor 
Wr,  I'lltNlilii  kIi.  I'i'Iiii..  $2i;.4!il.  fiMiii  |I|'IiIk<'  ('•>.  Hi'iivor 
rall.N.  I'rim..  ♦;s..'iN.s.  AllliiiK'x  .SI  nil- (til  III  Cii.  Allliiiirc,  iililo. 
<'i;,>:ii).    Sti>iii\vSilinii.ll     .MfK      Ci..     Ynik.     PriiM..    |L'!i.:i77;     .Mil- 

iviuikrc   HiiiiKi-  fi>..    1  mil  ;itiii   St..   .Miiwmikci',   wih..   |:t:i.L':t2; 

\iiii<rli'iiii     IIiIiIkc    I'll..     I'lilo^i     Ti  iiNt     ItlilK..     ('Iiii'lnimtl.     nhiii. 

sj7.r.:i7.  i.iipfor  .>i:  Kiiiiick,  ."I'.i:;  i;iiu-ott  Sq,  iiurriiio.  n,  v..  i.to,- 

.'s:'.      Niili-il    Apr.    s. 

'AKnrth  Kirntnllim  Dftrolt.  MIrli. — MIiIh  will  lio  rori<lvi>fl 
iinlil  iioiiii.  .Iiiiii'  !.'>.  Iiv  l.li<ut.-('i>l.  .MuHOii  .M.  rutrlck.  Kcilonil 
lllilK..  I'l'tioH.  fur  cxravnllnii  of  i-artli  iiiul  rock,  I'.  S.  I'owtir 
plant    tail   lai-.-.   St.   .Mai.vM   Itlvor.    .Mlili. 

Itlvrr  >\  lilrninw;  .Milwaukee,  WIh. — !Soo  Item  unilor  "MIh- 
,  .■llarn'ouH." 

rout  tuilv*'— Aniiiioro.  Okln.-  Hlilti  wore  rrcclvod  iih  followB, 
.\pr.  JN  for  the  conHlriii-llon  of  a  pout  otllre  at  Arclinore,  (a) 
umIiik  llKlit-eoloieil  Oklahoma  lliiieHloiii'  for  exterior  Htoiic- 
work  exi'opt  where  Kianite  1«  rei|iiii'e<l.  (c)  uhIiik  HnixlHtone 
except  where  ftranite  1m  iei|uireil:  Krelpke-.Sehiifcr  CoiiHtruc- 
tlon  tV>.,  i;i  Ueiio.  Okla..  a)  $127,200:  (h)  $127,200;  nallalian- 
Man.ll  Co..  Chieak-o,  111.,  (a)  $l.t7,.^77.  (li)  $137..''.77,  (c)  J132.r>77; 
;eort!e  W.  Stiles  foiiMt ruet Ion  Co..  Chk-aKO.  111.,  (b)  $120,200; 
Ihoinas  \V.  Cl.s.sel.  Woosler,  Ohio,  (h)  $12!>.O00.  (c)  $1.17.000; 
M.   YeaKer  &  Son.",    nanville.    III.,    (a)   $123,!lt".S.    (h)    $121.afiS.    (c) 

L12fi.;il".S:  l«arne.«i  Itros..  l-o^ansport.  Incl..  (I>)  $129.r>00;  \V.  I>. 
ovell.  Mlnncapoli.M,  Minn.,  (b)  $13.^.^00:  Dieter  &  VVenzcl 
Construction  Co..  Wichita,  Kan.,  (a)  $121,.^00.  (b)  $121. .100; 
(leor^e  A.  Shaul.  Seneca.  Kan.,  (b)  $124,ril2;  Klnp  Lumber 
Co..  Chnrlottesvlllc.  Vn..  (a)  $13S.O0O,  (b)  $12S.n00.  (c)  $13S.- 
000;  Krenier  &  Voirol  Constrvictlon  Co..  St.  Kouis.  Mo.,  (b) 
$132.S2»:  Campbell  Huildiiin  Co..  Salt  Lake  CItv.  IHah..  (a) 
$127,r.OO.  (b)  $133,000:  Miram  Llovil  HiiiUlinK  ^-  Construction 
Co.,  St.  Louis.  .Mo.,  (b)  $l2fi,,17fi:  W.  H.  Klsscll  .V  Co.,  New 
York.  N.  Y..  (b)  $122,000;  <c)  $127,000;  Frank  II.  Latimer  & 
Co.,  Kansas  City.  Mo.,  (b)  $140,241;  Totters  Lumber  Co..  Kasl 
Liverpool.  Ohio,  (a)  $130,495.  <b)  $129,495,  (c)  $133,000.  Noted 
Mar.   2.-.. 

Torpedo  .storehoiiMe — Keyport,  Wash. — Rids  will  be  re- 
ceived until  11  a.m..  May  29,  by  H.  R.  Stanford.  Ch.  Bureau  of 
Yards  and  Docks,  Navy  IH-pt.,  Washington,  I).  C,  for  coii- 
structiiifT  a  flreproof  torpedo  storehouse  at  the  Naval  Torpedo 
station,    Keyport, 

+I>oNt  Offloe — Pendleton.  Ore. — The  contract  for  the  con- 
struction of  post  oHice  at  Pendleton  has  been  awarded  to 
.TAMKS  S.  WINTERS.  Couch  Bldgr.,  Portland,  Ore.,  at  $99,537. 
Noted    Jan.    21    and   Apr.    1. 

VrHHel — San  Francisco,  Calif. — Rids  were  received  as  fol- 
lows Apr.  27,  by  the  Lipht  House  Rureau,  Department  of  Com- 
merce, Washinpton,  D.  C  for  the  construction  of  one  17r)0-ton 
lipht  house  vessel,  the  "Cedar":  fJas  KnMrine  &  Power  Co. 
and  Charles  L.  Seabury  Co..  .Morris  HeiRhts.  N.  Y..  $27fi,000, 
alternate,  $274. OOO.  Seattle  Construction  &  Prv  Dock  Co., 
Seattle.  Wash..  $296.r>00.  alternates.  $293,560,  $290,000.  $287,700. 
Navy  Yard.  Portsmouth.  N.  H..  estimate.  $203,777,  machinery, 
$76. .IW,  Navy  Y.ird  not  to  be  bound  by  any  provisions  as  to 
liquidated  damages,  etc.  Craic  Ship  Building  Co.,  Long  Reach, 
Calif.,  $234,000.  alternates.  $231.20(1;  .Mare  Island  Navy  Yard, 
(estimate).  $249. 3S6.  alternate,  $216,228;  Bremerton  (Puf<et 
Sound)  Navv  Yard,  $24S..t79.  alternate.  $24.'>.216:  Anderson 
Steamboat  Co.,  Seattle,  Wash..  $258,300,  alternate,  $251,760; 
Union  Iron  Woiks,  San  Francisco.  Calif..  $285,250.  alternate. 
$282,070;  Cnited  Knpineering  Works,  San  Francisco,  Calif., 
$279,538.      Noted    Mar.    25. 

Ele<?trle-IiiBrlit  FIxturew — Pearl  Harbor.  Hawaii — Bids  will 
he  received  until  11  a.m.,  June  5,  by  H.  R.  Stanford.  Ch. 
Bureau  of  Yards  and  Docks,  Navy  Dept.,  'W'ashington,  D.  C,  for 
electric-light   fixtures   for   the   naval   hospital,   I'earl   Harbor. 

MISCKLliAXKOlS 

Dry  Dock  and  Repair  Pliint — Portland,  Maine — A  large  dry 
dock  and  ship  repair  plant  is  proposed  by  the  Chamber  of 
Commerce. 

Riprnp — Boston.  Mass. — Bids  will  be  received  until  May  12 
by  the  Harbor  and  Land  Commissioners  for  placing  800  tons 
of  riprap  in  Hadley  and  1350  tons  in  Hatfield.  William  F. 
Williams.   State   House,   is   Ch.   Engr. 

+Grnnd  Stand — Boston.  Mass. — According  to  press  reports, 
the  contract  for  constructing  the  grand  stand  for  the  Boston 
National  League  Baseball  Club  has  been  awarded  to  the 
JAMES  E.  CAFKNEY  CONTRACTING  CO.,  961  Commonwealth 
Ave.      Noted    Feb.    IS. 

.Dacts — Boston.  Mass. — Bids  will  be  received  until  May  11 
by  the  Fire  Department,  for  laying  about  3000  lin.ft.  of  ducts. 
John  Grady  is  Comr. 

♦Concrete  ReHer»€>ir — S.-ilem.  Mass. — Bids  will  be  received 
until  10  a.m..  May  17.  by  P.  J.  Kelley.  Dir.  of  Pub.  Wks..  for 
constructing  a  covered  concrete  reservoir  with  a  capacity  of 
10,000.000    gal. 

Harbor  Improvemento — Providence.  R.  I.  —  According  to 
press  reports,  the  State  Harbor  Commission  plans  to  develop 
and  improve  the  harbor;  also  the  entrance  to  the  Seekonk 
River.     O.    Perry   Searle   is    Engr. 

Dock  AVallH — Albany,  N.  T. — It  is  reported  that  the  City 
Council  considers  issuing  about  $50,000  in  bonds  for  building 
dock  walls  along  the  river  front  and  other  river  improve- 
ments. 

♦  Bridges — Canton,  N.  Y. —  (Official) — Bids  will  be  received 
until  2  p.m..  May  28,  by  the  Town  Board  of  the  Town  of  Canton 
for  the  construction  of  the  Morley  Bridge  over  the  Grasse 
River  at  Morley.  and  for  the  construction  of  a  bridge  over 
Grants  Brook,  on  the  Canton-Pierrepont  Rd.  H.  M.  Barber  is 
Town   Clk.     A.    H.   Williams   is  Town   Supt. 

.4thletlc  Field — Clinton.  N.  Y. — The  Trustees  of  Hamilton 
College  are  considering  the  building  of  an  athletic  field  to  cost 
about  $25,000.  Joseph  Rudd,  Clinton,  is  Chn.  of  the  Com.  in 
charge. 


I*lrrii     ,\'ew    York,   N,    Y.  — ( llorouKh  of  Brooklyn) — Accord- 
ing  to  pii'HH  leiioil    (he    I lepiirtiiifiit  of  liiiekM  iilid    I'errlOH   will 

HO nil    for   lildM   for   (he  riiiiHti'iictlon   of   (hri-i!    liirKe   pliMH   In 

SoiKli     llrooklvM.       'I'be     lotui     eoNt     U    eHtltiiiited     at     $1,300,000. 
It,    A.    C.    Siiillli    Ih    Comr. 


I'lnuM  New  York,  N.  Y.  — ( ll>. rough  of  llrooklyn)  — (Omclal> 
IIIiIn  will  be  received  lllltll  .'I  p.m.,  May  13.  by  Cabot  WunI, 
eH.,  I'lirk  lid.,  Miiiilclpiil  lildg..  for  (lie  recoiiHlruclloii  of  tbu 
oHpi  I  I    Park    I'laxii  iit   Ninth   and    llith  St. 

m — New     Y<irk,     N.     Y.  —  (  llnroiigh     of     Mitnhuttari)  — 

IIIdH    will    be    ncclved    bv    .1.    T.    Kelheidton,    Comr,, 

Stri'i'l   CleaiiliiK,   Muiilclpitl    llldg..   for   furiiUliIng   and 


ili'llvi'i  iiiK    II    tralleiH. 

^Lumber- -.New  York.  N.  Y.  —  (lloroiigh  of  Manbattan)-- 
(OMIcliil)  The  eonlrail  for  f iiriilHhlng  and  delivering  1,575,465 
eu.fl.  of  liiinliei  liiiH  bi'i'ii  iiwardi'd  bv  (he  Iiepartment  of  Docka 
and  K.rri.N  to  Ih.  IIIRSCII  I.I'.NiliElt  CO.,  2ti  lleuver  8t„ 
New    York,  at   $23.93   per    lUOO   ft.   b.iii.      Noted   Apr.   29. 

I.iinilier — New  York.  N.  Y. — (Borough  of  .Manhattan)  — 
(Otilcl.il)-  MIdM  will  be  received  by  Cubot  Ward,  Pre*..  I'lirk 
I'.il.,    .Miinli'lpal    MIdg.,   until   3   p.m.,   May   13,  for   furnlMhlng   and 

dellvil  lug    luiilliei. 

.^Trnrk  Kiiiilpmcnt — New  York.  N.  Y. — (Borough  of  Man- 
batlaii) — (iilllilal)-  The  contract  for  fiirnlHhing  efiulprnent 
for  the  westeilv  tra<kH  of  the  ujiper  deck  of  (ho  Manhattan 
Bridge  has  been  awardi-d  to  th<-  VITLCAN  RAIL  *  CON- 
STRI'CTIO.N  CO.,  35  .Meserole  St.  (Borough  of  Brooklyn),  at 
$148,393.      Noted    Apr.    8   and    22. 

Motor  'I'riiekN — New  York.  N.  Y. —  (Borough  of  Manhattan) 
—  (Olliclal)—  The  following  are  the  bids  received  for  furnish- 
ing and  delivering  12  motor  driven  city  service  hook  and 
ladder  trucks:  .Seagrave  Co..  $56,160;  Itobinson  Fire  Appa- 
ratus Mfg.  Co.,  $64,800;  International  Motor  Co.,  West  End 
Avi'.  and  64th  St..  $52,152;  James  Hoyd  &  Bro.  Inc..  $57,175; 
American   La  France  Fire    Engine  Co.,   $53,328.     Noted   Apr.  22. 

Dredging — Atlantic  City.  N.  J. — Bids  will  be  received  until 
May  13  by  Board  of  Commissioners  for  dredging  portions  of 
Clam  Creek  and  Delta  Basin.  The  work  calls  for  dredging 
about   103.800  cu.yd.     J.   W.   Hackney  is  City   Engr. 

Motor  Fire  AppnratuM — Camden,  N.  .1. — Bids  will  be  received 
by  William  D.  Brown,  City  Clk..  until  May  17  for  furnishing 
aerial  trucks,  city  service  trucks,  pumping  engines  and  com- 
bination wagons  to  the  Fire  Department.  Harry  R.  Read  is 
Chn.    of   the    Fire    Com.      Noted    Feb.    4    and    18. 

Fire  Station — Edgewater,  N.  J. — The  citizens  on  Apr.  27 
voted   to   issue   $38,000   in   bonds   for  a  fire-station. 

+Iloard\vnlk — Sea  Isle  Citv,  N.  J. — It  is  reported  that  the 
coiitr.ict  for  building  4200  lin.ft.  of  boardwalk  along  the 
beach   front  has  been  awarded   to  CLARENCE  PFIEFFER.  at 

$12,690. 

Wall — .Singac,  N.  J. —  (Official) — Bids  will  be  received  until 
2  p.m..  May  13.  by  the  Board  of  Commissioners  of  Jersey  City 
for  constructing  a  retaining  wall  and  placing  back  fill  at 
side   of  conduit   at   Singac. 

Fire  Station — Trenton.  N.  J. — The  White  Horse  Fire  Co. 
will  build  a  new  fire  station  in  the  White  Horse  section. 

Police  and  Fire  Signaling  Apparatus — .Scranton,  Penn. — All 
bids  received  for  installing  fire  alarm  and  police  signaling 
apparatus  in  the  Central  City  fire  limits  have  been  rejected. 
F.   K.   Derby   is   Dir.   of  Pub.   Safety.      Noted   Apr.   15. 

+ShaftH — Fairmont.  Va. — The  Consolidated  Coal  Co.  has 
awarded  a  contract  to  the  DRAVO  CONTRACTING  CO..  Pitts- 
burgh. Penn.,  for  a  shaft  at  the  Cirolin.-i  mine  on  Helena  run. 
near  Farmington.  and  to  H.  F.  STARK.  Greensburg,  I'enn..  for 
shaft  at  Ida  May  mines.  Each  shaft  will  cost  about  $50,000, 
and   will   be   500   ft.   deep,   lined   with   concrete. 

+\VaII — Richmond.  Va. — The  contract  for  constructing  a 
concrete  w-all  on  Shockee  Creek,  below  Second  and  Fifth  St. 
has  been  awarded,  to  L.  HANKINS,  at  $54,671.  Charles  E. 
Rolling  is  City  Engr. 

Drainage — Arcadia,  Fla.^ — The  Arcadia  Drain.age  District, 
embracing  5500  acres  of  land,  has  been  formed.  Surveys  have 
been  made  by  C.  L.  Cravens,  Engr..  Parker  Bldg..  Arcadia, 
and  a  report  will  be  made  to  the  Board  of  Commissioners  of 
De  Sola  County. 

Drainage — Bartow.  Fla. — Bids  will  be  received  until  June 
1  by  the  Peace  Creek  Drainage  District.  77  Main  St..  for  con- 
structing about  142  miles  of  drainage  ditches.  C.  G.  Elliott, 
.McLachlen  Bldg.,  Washington,  D.  C,  is  Ch.  Engr.  Noted  Feb. 
25, 

Sheds — Jacksonville.  Fla. — According  to  press  reports,  bids 
will  be  received  by  Capt.  F.  ^V  Biuce.  Engr.,  Port  Commis- 
sion for  the  construction  of  sheds  on  the  docks.  The  shed.^' 
will   be   73   ft.   wide  and    1000   ft.   long. 

Drainage — Leesburg.    Fla. — It    is   reported    that   Hiram 
Elroy,   Tampa,   is  making  surveys  for  the  purpose  of  drp.;,ing 
7000   acres   of   swamp    land    in   Lake.    Pasco,    Sumter   and   Her- 
nando Counties. 

Drainage — Taft,  Fla. — R.  H.  Ludlum,  Kissimmee,  Pla.,  has 
made  final  surveys  for  the  proposed  drainage  work  contem- 
plated by  the  Taft  Drainage  Co.     J.   F.  Harrington  is  Secy. 

Sea  AVall — West  Palm  Beach,  Fla. — Bids  will  be  received 
by  A.  N.  I..opez,  City  Clk..  until  noon.  May  7,  for  the  con- 
struction of  a  sea  wall.  The  work  requires  about  1350  cu.yd. 
of  reinforced  concrete  and  99.000  cu.yd.  of  fill.  The  J.  B.  Mc- 
Crary  Co.,  Atlanta,  Ga.,   is  Engr. 

Levee  Work — Clarksdale,  Miss. — Bids  will  be  received  until 
May  12  by  the  Levee  Board  for  haying  about  138,000  sq.yd. 
of  concrete  3  in.  thick,  on  the  river  side  slope  of  the  levee. 
T.   G.    Dabney,   Clarksdale,   is   Ch.   Engr. 

+I.evee  %Vork — Clarksdale.  Miss. — It  is  reported  that  con- 
tracts for  levee  enlargement  work  in  Tunica  Countv  have  been 
awarded  to  MARTIN  JENNINGS  &  BRO.S. ;  ROACH  STANSELL 
&  LOWRENCE:  and  RONDURANT,  CLARKE  &  CO.  The  work 
involves  about  9.000,000  cu.yd. 
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Drainaee — Plain  Dealing,  La. — The  following  are  the  bids 
received  for  drainage  in  Postem  and  Phelps  Lake,  Bossier 
Parish.  The  work  requires  the  excavation  of  about  72.000 
cu.yd.  of  sand  and  clay;  Hall  Xattin,  Shreveport,  IT. 4c.  per 
cu.yd.:  J.  M.  Montgomery,  Shreveport,  IS.Tc. ;  George  Epple, 
Shreveport.  22.25c.;  Xergman  Gregory.  Texarkana,  Ark..  22.5c. 
F.  B.  Grevenberg  Jr.,  Continental  Bank  Bldg.,  Shreveport,  is 
Engr.      Noted   Apr.    22. 

^Drainage — Union  City,  Tenn. — The  contract  for  construct- 
ing about  1.564,300  cu.yd.  levee  work  with  floating  dredge, 
about  631.700  cu.yd.  of  ditch  work,  three  reinforced-concrete 
sluiceways,  also  clearing  about  500  acres,  as  right-of-way,  has 
been  awarded  to  the  SWAMP  DREDGE  CO.,  Tupelo,  Miss.,  at 
$208,000.      Noted    Apr.    1. 

Motor  Fire  Apparatus — Bellaire,  Ohio — The  City  Council 
has  decided  to  call  an  election  to  vote  on  the  question  of 
issuing  $16,500  in  bonds  for  the  purchase  of  five  trucks  for 
the  fire  department.     G.  N.  Alther  is  City  Clk. 

Sprinklers — Cincinnati.  Ohio — Bids  will  be  received  until 
noon.  May  12.  by  Ernest  Von  Vargen,  City  Pur.  Agt.,  City  Hall, 
for   furnishing  four   street   sprinklers. 

Retaining  Walls  and  River  Improvements — Trffin.  Ohio — 
The  lowest  bid  submitted  for  deepening,  widening  and 
straightening  the  Sandusky  River  was  that  of  Lewis  Jones, 
Fostoria,    at    $59,767.      Noted    Mar.    25. 

+Dredeine — Hartford  City,  Ind. — It  is  reported  that  the 
contract  for  dredging  Lick  Creek  has  been  awarded  to 
CHARLES  CLAMME,  Hartford  City,  at  $27,095.  Noted  Mar. 
25. 

Flood  Protection — Indianapolis,  Ind. — The  lowest  bid  sub- 
mitted for  flood  protection  along  the  west  bank  of  the  White 
River  was  that  of  the  Clearv  White  Construction  Co..  Chi- 
cago, 111.,  at  $458,000.  B.  J.  T.  Jeup  is  City  Engr.  Noted 
Mar.  18. 

Dredslns — Princeton.  Ind. — The  Commissioners  of  Gibson 
County  contemplate  dredging  and  straightening  the  channel 
of  the  Patoka  River.     W.  T.  Roberts  is  County  Audr. 

Dnildini;  Supplies — Dowagiac.  Mich. —  (Official) — The  Byers 
Bros.  Construction  Co.,  Kalamazoo,  Mich.,  will  soon  purchase 
the  following  supplies  to  be  used  in  the  construction  of  the 
buildings  for  the  Rudv  Furnace  Co.:  200.000  ft.  yellow  pine 
lumber;  2000  bbl.  cement  in  bags;  300,000  common  brick;  20.- 
000  5xSxl2-in.  back  up  tile;  125  tons  structural  steel;  small 
quantity  reinforcing  steel;  10.000  sq.ft.  steel  sash;  '4 -in. 
wire  glass  for  sash;  metal  sash  putty;  electrical  supplies; 
fire  doors;  sheet  metal;  millwork  and  trim;  paint;  four  tons 
cement   floor   hardener. 

Motor  Fire  Apparatus,  Etc. — Champaign,  111. — The  City  has 
voted  to  issue  $22,000  in  bonds  for  the  purchase  of  a  gasoline 
pump,  an  ai-rial  truck  and  additional  hose  for  the  fire  depart- 
ment; also  an  auto  patrol  for  the  police  department.  Noted 
Apr.  8. 

^Steamer — Manitowoc,  Wis. — The  contract  for  the  con- 
struction of  a  freight  steamer  to  cost  about  $300,000  for  the 
Goodrich  Transit  Co.  has  been  awarded  to  the  MANITOWOC 
SHIPBUILDING  CO. 

River  "Widening — Milwaukee.  AVis. — Work  will  be  com- 
menced ne.xt  fall  on  the  widening  of  the  Milwaukee  River,  in 
connection  with  new  harbor  work.  It  will  include  dredging 
an  area  of  56.200  sq.ft.,  and  building  600  ft.  of  pile  revetment 
with  reinforced-concrete  superstructure.  The  dredging  will 
be  let  bv  the  I'.  S.  Government,  and  the  revetment  by  the 
city.     George  Stall  is  City  Engr. 

Dredsing — Estherville,  Iowa — Bids  will  be  received  until 
May  15  by  the  Fifth  Ward  Drainage  District  No.  1  for 
dredging  about  25  miles  of  gravity  drainage  canals.  The 
work    involves   about    300,000    cu.yd.      Ellis    Hoffpaur    is    I'res. 

Drainage  Bonds — Estherville,  Iowa — Bids  will  be  received 
by  the  Fifth  Ward  Drainage  District  No.  1,  until  May  15,  for 
the  purchase  of  $38,000  in  drainage  bonds. 

+  Oitch — Foley,  Minn. — The  contract  for  the  construction  of 
Ditch  No.  13  has  been  awarded  to  TALBERG  &  CHEELEY, 
at  13c.  per  cu.yd.     Noted  Apr.   8. 

+Ditoh — Slayton,  Minn. — The  contract  for  the  construction 
of  judicial  ditch  No.  6  has  been  awarded  to  JOHN  CHRISTEN- 
SON   &   CO.,   Lakefleld.   at    $14,895.      Noted   Apr.    15. 

Drainage — Donna,  Tex. — Bids  will  be  received  until  May 
17  bv  (Jeorge  I!.  Meriwether,  t'hn..  Drainage  District  No.  1, 
for  constructing  ditch  and  levee  and  improving  the  water 
course  known  as  Cibolo.  The  work  involves  about  90,000 
cu.yd.  of  dirt  work.     ('.  S.  Clark,  Donna,  is   Engr.  of  the  Dist. 

Fler — Galveston.  Tex. — According  to  press  reports  bids  will 
be  received  until  Mav  10  by  the  Galveston  Wharf  Co.  for  the 
construction  of  a  pitr  to  <<)at  about  $300,000.  Ford,  Bacon  & 
Davis,  New  Orleans.  La  ,   Is  Engr. 

Levee — Waxahachle,  Tex. — Bids  will  be  received  until  May 
10  by  T.  H.  H.irbin,  Waxahachle,  for  constructing  u  levee  on 
Chambers   Creek. 

Dam — Ogden.  TTtah — According  to  press  reports,  bids  will 
Boon  be  received  by  the  Weber  &  Davles  Counties  Canal  Co., 
for  the  construction  of  a  dam  to  cost  about  $150,000.  J.  C. 
Nye    Is   Secy. 

Ferry  Improveinents — Seattle,  Wash. — Bids  will  be  received 
by  C  E.  lleniHberg,  .Secy.,  I'ort  Comn.,  until  1;30  p.m..  May  7, 
for  the  reconstruction  of  the  West  Seattle  ferry  landing. 
Noted    Feb.    II. 

♦t'oncrete  Work — .Spokane,  Wash. — The  contract  for  con- 
crete work  at  stock  yards  of  the  Union  Stock  Yards  Co.  Is 
reported  to  have  been  awarded  to  C.  M.  PAYNE,  Spokane,  at 
about   $15,000. 

+  Dlke--Wlllnpa.  Wash— The  contrml  for  constructing  a 
dike  In  the  I'allx  River  section  of  Wlllapa  Harbor  has  been 
awarded  to  the  ('f>WLITZ  UIVIOIl  HKIIKIE  CO.,  Yeon  Bldg., 
Portland,  Ore,,  at   about   $60,000. 

♦  Fill— Modesto,  Calif.  — The  Trustees  of  the  Modesto  Irri- 
gation l>i<trlit  hiivo  iiwarrli'd  a  coiitract  for  earth  fills  to  the 
PlKALY-TIHBITTS  CONHTIIUCTIO.V  CO.,  Sun  KrunclMco,  Calif., 
at_  $71,065. 

foal  llunkern — Oakland,  Calif — The  Westi-rn  Fuel  Co,  San 
Francisco,  will  erect  coni  tmnkers  on  the  Oakland  estuary  at 
an  estimated  cost  of  $150,000.  [>.  C.  NorcroBs,  430  California 
St.,   San    Francisco,    Is   Secy. 


Piei^— San  Diego,  Calif. — Press  reports  state  that  a  400-ft. 
ocean  pier  will  be  built  at  La  Jolla  for  the  use  of  the  state 
biological    station.      G.    F.    McEwen    is    Station    Hydrographer. 

+Cenient — Montreal,  Que. — According  to  press  reports  the 
Dominion  Government  has  awarded  the  CANADA  CEMENT 
CO.  a  contract  for  furnishing  2,500,000  bbl.  of  cement.  The 
cement  will  be  used   in  the  Welland  Canal  extensions. 

Dam  Protection — Valleyfield,  Que. — Bids  will  be  received 
until  May  7  by  the  Department  of  Railways  and  Canals, 
Ottawa,  Ont.,  for  protection  work  to  the  Valleyfield  govern- 
ment dam.     J.  W.  Pugsley  is  Secy. 

Drainage — Toronto,  Ont. — According  to  press  reports  the 
plans  for  drainage  system  in  North  Toronto,  including  sewage 
disposal  work,  have  been  abandoned  for  the  present.  The 
estimated   cost   of   this   work   is   $4,160,000. 

+TunneI  Work — Glacier,  B.  C. — The  contract  for  lining 
about  five  miles  of  the  Canadian  Pacific  R.R.  tunnel  has  been 
awarded  to  the  BATES  &  ROGERS  CONSTRUCTION  CO.. 
Vancouver,  at  about   $300,000. 

Tramway — Revelstoke,  B.  C. — The  Lanark  Mining  Co.  will 
erect  a  7000-ft.  tramway  at  its  mine  to  cost  $12,000.  W.  B. 
Dornberg  and  L.   M.   Dornberg,  Spokane,  are   interested. 

BUILDINGS 

Other  items  reltitive  to  B-uildtns  Construction  tcill  be  found  under  the  following  htaiU 
inos:  ''Industrial  Works:"  "Federal Gocemment  Work"  and  "MiscellaTieous  " 

.Vshburnham,  Mass. — The  Ashburnham  House  dormitory  for 
boys  at  Gushing  Academy  will  be  rebuilt  at  a  cost  of  about 
$50,000. 

Boston,  Mass. — The  Chapman  Real  Estate  Trust  Co.  has 
purchased  the  building  at  69  Beacon  St.  and  will  demolish 
same  and  construct  a  four-story,  brick  and  stone  apartment 
house   to   cost    $75,000. 

+Boston,  Mass. — The  contract  for  the  alterations  to  the 
building  at  14  Winter  St.  for  L.  D.  Towle,  15  State  St.,  has 
been  awarded  to  GEORGE  B.  H.  MACOMBER,  44  Bromfield  St. 
The  estimated  cost  is  $50,000.  A.  H.  Bowditch,  44  Bromfield 
St.,   is  Arch. 

+Sprlngfleld,  Mass. — The  contract  for  the  construction  of 
the  Third  National  Bank  Bldg..  Main  St.  and  Harrison  Ave., 
has  been  awarded  to  HOGGSON  BROS.,  7  East  44th  St. 
Starrett  &  Van  Vleck,  Everett  Bldg.,  New  York,  N.  Y.,  and  E. 
Hammett  Seabury,  Springfield,  Mass.,  are  Archs. 

+Watertown,  Mass. — Charles  M.  Abbott,  Chn.  of  the  Bldg. 
Comn.,  has  awarded  the  contract  for  the  construction  of  a 
three-storv.  75xll0-ft.  school  to  the  WILLIAM  CRANE  CO., 
Vassar  St.,  Cambridge,  Mass.  The  estimated  cost  is  $75,000. 
Hoyt  &  Bixby,  8  Beacon  St.,  Boston.  Mass.,  is  Arch. 

Worcester,  Mass. — Dykeman  &  Murray.  Arch.,  27  School  St.. 
Boston,  Mass..  has  prepared  plans  for  the  construction  of  a 
six-storv.  100.xl06-ft.,  brick  and  terra  cotta  apartment  build- 
ing for  the  Central  City  Realty  Co.  The  estimated  cost  is 
$300,000. 

Providence,  R.  I. — The  State  Board  of  Control  and  Supply, 
W.  A.  SchoHeld.  Chn.,  contemplates  the  following  expendi- 
tures: $201,500  for  the  construction  of  a  dormitory;  $135,000 
for  an  addition  to  the  present  dormitory;  $60,000  for  a  central 
heating  plant;  $74,000  for  a  three-story  dormitory,  $40,000  for 
a  dormitory,  $60,000  for  a  lighting  and  heating  plant;  all  at 
the  State  buildings  at  Cranston.  R.  I.,  and  $120,000  for  a  home 
for    tuberculosis   patients   at   Wallum    Lake,    R.    I. 

Bridgeport,  Conn.— The  Bridgeport  Country  Club  has  voted 
to  appropriate  $75,000  for  a  new  clubhouse  and  equipment. 
Frank  T.  Staples,  D.  C.  Warner  and  E.  H.  Havens  are  mem- 
bers of  the  Bldg.  Com. 

.Albany.  N.  Y. —  (Official)— Lewis  F.  Pilcher,  State  Arch., 
Capitol,  -Albany,  informs  us  that  the  contract  for  the  restora- 
tion of  the  State  House  has  not  been  advertised,  and  cannot 
say   at   this   time   when    bids   will   be   received.      Noted   Apr.   1. 

New  York,  N.  V. —  (Borough  of  Brooklyn) — Louis  F.  Sells. 
1111  Dean  St..  will  build  a  six-story.  S3xl50-ft.  apartment 
hotel  on  Bedford  .\ve.  and  Dean  St..  to  cost  about  $175,000. 
Montrose  W.   .Morris.   82  Wall  St.,  New  York.  N.  Y..   is  Arch. 

New  York,  \.  \.- — (Borough  of  Brooklyn) — Plans  have  been 
prepared  by  Shampan  &  Shampan,  772  Broadway,  for  the  con- 
struction of  a  five-story,  100xl21-ft.  apartment  house  on 
Linden   Ave.,   for  F.  &  W.  Baker. 

New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Official) — Bids 
will  be  received  until  3  p.m..  May  13,  by  the  Park  Board,  De- 
partment of  Parks,  Municipal  Hldg..  New  York  City,  for  the 
construction  of  an  animal  hospital  in  the  Bronx  Zoological 
Park.     Cabot   Ward  is  Pres.  of  Park  Comn. 

+Xew  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
The  contract  for  the  construction  and  alterations  to  the  medi- 
cal staff  house  and  nurses'  home  at  the  Wlllard  Parker  Hospi- 
tal, foot  of  p:ast  16th  St.,  has  been  awarded  to  H.\RBY 
ABROMS  .t  MELUT.S,  30  East  42d  St.,  New  York,  at  $153,900. 
Noted   .\pr.   8  and    29. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — The  Y.  W.  C. 
A.  has  filed  plans  by  Parish  &  Schroeder,  12  West  31st  St., 
for  Its  twelve-story,  75xlO0-ft.  nurses'  home  on  45th  St.,  to 
cost    $240,000. 

New  York.  N.  Y.— (Borough  of  Manhattan) — The  Fogllnsso 
ClePi.-nt  Building  Co.,  197  Ble.kor  St.,  will  construct  an 
eight -storv,  44x'.>7-ft.  apartment  house  on  West  Washington 
PI.,    to   cost   about   $75,000. 

New  York.  N.  Y. —  (Borough  of  Manhattan)  —  Edgar  A. 
I.,evv.  505  Fifth  Ave.,  has  inirchased  a  site  at  Park  .\ve.  and 
Slst  St..  on  which  he  will  construct  a  12-story  apartment 
house,    to  cost   $500,000. 

New  York,  N.  Y. —  (Borough  of  Queens) — Work  will  soon 
be  started  nii  the  three-storv  clubhouse  at  Flushing  Ave.  be- 
tween Wlllett  St.  and  Hillside  .-We.,  Jamaica,  for  the  Jamaica 
Lodge  No.  yss.  Loyal  Onler  of  Moose.  Hans  Ijloban.  I'ost 
Olllcu  BMg.,  Jamaica,  Is  Arch.  T.  F.  Archer  Is  Chn.  of  Bldg. 
Com. 

New  York.  N.  Y. —  (Borough  of  Queens) — Plans  have  been 
prepared  bv  Albert  Thompson,  Arch.,  11  S3  Broadway.  New 
Yolk,    for    the    construction    of   a    six-story    olllco    building   at 
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Vnn  AlHt  anil  lliintrrii  Point  Avo..  Lonir  iNlnnil  flly,  for  M.  J. 
OrKiion  of  thi'  |ii<Knon  Contrni-tliiK  l'<>..  30  KitHt  llil  St..  Now 
Yi>ik.      NoI«m1    IVl).    11. 

Xpw  York,  X.  Y. —  (UoioukIi  of  Ulchmonil)  —  (Oin.lnl) — 
niilH  wore  r«M-i'lviMl  liv  O.  H.  J.  Snyilor.  Sujit.  l>»'i>t.  of  l-Miica- 
lloii.  I'lirk  Av<<.  iinil  fil'th  .St.,  Nnw  York,  for  thn  i-oiiMtriirtlon 
of  r\l)>ll<'  Si-liool  .No.  S  III  MniU'invooil  Aviv  iiiiil  Srhool  St., 
(Jrial  KIllM.  iiH  follow.t:  W.  I  >.  Moor.-.  $71i,!>70;  T.  A  I'larko 
I'll.,  12:;  I,lvlHKHtiiii  St.,  llrooUlyii,  ITJ.^tlU;  .Mltilu-ll- KMrr.ll- 
Ailrliiii,  Inc.,  <  foiirl  Sij.,  Ilrooklyn,  |7!l,SI2;  J.  KroHm-  Co.,  1133 
Broiiilwnv,  Nkw  York.  JS^.Sf.O;  H,  C.  Stowo  Conntrurtlon  Co., 
331    C.rtM'niiolnl    Ave.    Itruoklyn,   |7S,fi5n.      Noted   Apr.    22. 

I>olM<lnm,  \.  v.-  ijovcrnor  Whlttnnn  hn»  nlKnvil  n  lilll  np- 
liropi'liitlMK  }.ti)n,iii)0  for  iin  inlilltliii  to  the  I'otHilnm  Norninl 
Srhool.   ;!::.'>. (100  to  in-  t'Xp<>nilt>il   thiH  y<<iir. 

^Ilorkflllr     <Vn«pr.     \.     Y.      Tl)«     noiinl     of     Kiliiriitlon     ImH 

iWiirilnl     till'     i-iiiiliMrl     foi-     Ilii-     i-oiihI  riirl  Ion     of     ii     Iwo-Mlory 

i  liool   to   Mi>Si:s   It.  rnlt.WVin.I.      Thi-  cutlnmltMl   coHt    In  $I0,. 

iMio.      lUiuulmril   &    Hiirncs,    If.    Ilii.st    loth   St.,  New   York,   N,    Y., 

|8  Arch. 

I'tlen.  >.  Y. — (OfflclaU — OonKP  A  AmoR,  Arch.,  70  rjcncaoo 
St..  Informs  tiB  that  a  three  wi-eUn  »•  Mennlon  of  time  has  heen 
Kriinteil  to  contractors  who  wish  to  Hiilnnlt  hlds  for  the  con- 
struillon  of  a  school  and  annex.  Noted  Mar.  IS,  Kob.  4  and 
Apr.   ir.. 

.Yrllnirton,  N.  J. —  St.  Stephen's  Chnrrh  has  had  plans  prc- 
pareil  fi>r  a  now  parochlMl  .s.hool  to  lie  en-cted  at  Midland  Ave. 
and  Chf.stnnt  St  Th.-  .mI  iiutiirr  Is  estimated  to  cost  $70,000. 
Uov.  .lohn   .\.  Westm.'in  is  pa.stor. 

Kenrney,  X.  .?. — St.  Cecelia's  Chtirch,  Hoyt  and  Kcirney 
We.,  will  construct  a  IxilldinK  estlniatod  to  cost  $('>0,000. 
.losoiih   Kennedy,   fi   North   Kourth   .St.,   Harrison,   N.   J.,   Is  Arch. 

I.ltllr  Knllw.  >.  .1. — The  Supreme  Court  has  sustained  a  de- 
cision of  the  Hoard  of  Pulillc  I'tllltv  Commissioners  ordering 
the  Krie  It.U.  to  Iniild  a  new  station  at  I..lttle  Falls. 

Newark,  X.  J. — The  Church  of  the  Sacred  Heart  will  build 
an  addition  to  Its  church  and  school  building  on  South  OranKe 
Ave.,  to  cost  about   $40,000. 

Npwnrk.  X.  .1.— The  Board  of  Trustees  of  the  Essex  County 
Parental  School  will  receive  bids  until  4  p.m..  May  11.  for 
the  erection  of  a  school  buildinf;  on  Sussex  Ave.  John  H. 
Kly  and  Wilson  C.  Ely,  Newark,  are  Archs.  Lathrop  Ander- 
son  Is   Pros,   of   Hd. 

Newark,  X.  J. — Nathan  Harris,  Arch..  Is  preparinpr  plans  for 
a  four-stoiy  office  and  loft  building  to  be  erected  by  the  Ped- 
dle Estate  at  Halsey  and  Market  St.  The  structure  will  be  of 
brick,  steel  and  limestone,  and  is  estimated   to  cost  $7.').000. 

Xewark,  X.  .1. — The  Common  Council  passed  a  resolution 
providinir  for  the  construction  of  a  one-story  market  on  the 
site  of  the  present  Citv  Market.  The  cost  Is  not  to  exceed 
$ti36,000.  This  fimire  includes  the  cost  of  razinp  the  old 
structure  and  putting  the  property  in  condition.  Hooper  & 
Co.  is  Arch. 

Xewark,  X.  J. — The  Essex  County  Park  Commission  has 
approved  plans  prepared  for  the  construction  of  an  adminis- 
tration building  in  Branch  Brook  Park.  Estimated  cost.  $100,- 
000.  The  I,egislature  has  approved  a  bond  issue  for  this 
purpose. 

Vnion  Hill,  X'.  J. —  (Weehawken  post  office) — St.  John's 
Evangelical  Church  -will  build  a  $40,000  building.  Luther 
Burke    is    Rector. 

Braildoek,  Penn. — St.  Marv  &  .St.  Paul  church  will  build  a 
$fi0.ono  church.  William  Ward  Williams,  Magee  Bldg.,  Pitts- 
burgh.  Penn.,   is  Arch. 

l,anon«ter,  Penn. —  fOfflcial) — The  Lancaster  School  District 
will  decide  at  its  meeting  in  .Tuly  whether  a  high  school  for 
boys  shall  be  constructed.  R.  M.  Bolennis  is  Secy,  of  the 
School  District.     Noted  Apr.  29. 

Xarberth,  Penn. — John  T.  Caldwell  will  build  an  apartment 
house,  estimated  to  cost  $50,000.  Andrew  C.  Borzner  and 
Ma::imilian  Jahnke.   Philadelphia,  Penn.,  are  Archs. 

Philadelphia,  Penn. — Th"  City  Club  contemplates  the  con- 
struction of  a  chihhouse  it  313  South  Broad  St.,  to  cost 
about  $250,000.  William  J  lexander.  Real  Rntate  Trust  Bldg., 
is  Secy. 

4'Pittsbnrgh,  Penn. —  (Official) — The  THOMP.SON-STAR- 
RETT  CO..  Second  National  Bank  Bldg..  has  been  awarded  the 
contract  for  the  construction  of  the  Schenlev  High  School. 
Grant  Blvd.  and  Center  Ave.,  at  $623,000.  Edward  Stotz.  Mo- 
nongahela  Bank  Bldg..  is  Arch.  Other  bidders  were:  James 
L.  Stuart,  ?fi4n..-,nn:  George  .\.  Fuller  Co.,  $643,000,  George 
Hogg  Co.,  $647, 2S7;  Thomas  Reilly  Co.,  $628,117.  C.  L.  Woold- 
ridge  is  Supt.  of  Bldgs.  Noted  Oct.  22,  Nov.  19,  Apr.  1 
and   22. 

4'ReadinK,  Penn. — J.  Tv.  Huge.  Lancaster.  Penn.,  has  award- 
ed the  contract  to  CHARLES  H.  SCHLEGAL.  Mt.  Penn,  Penn., 
for  the  construction  of  a  five-story  building  at  750  Penn  St., 
to   cost    $40,000.      Harry    Maurer,    Bauer    Bldg.,    is    Arch. 

Reading,  Penn. — Edward  Z.  SchoU.  Arch.,  is  preparing  plans 
for  the  construction  of  a  motion-picture  tlieater  at  533  Penn 
St.     C.  X.  Mantis  is  Mgr. 

South  Bethlehem,  Penn. — Bids  will  be  received  bv  Robert 
Yost.  Secy.,  of  the  School  District,  until  Mav  27.  for  the 
erection  of  a  high  school,  to  cost  $175,000.  A.  W.  Leh,  Post 
Offlce    Bldg.,    is   Arch.      Noted   Feb.    2."i   and    .Mar.    18. 

YVIImington,  Del. — ■V\'allace  E.  Hance.  Arch.,  Wilmington, 
has  been  retained  by  the  School  Board  to  prepare  plans  for 
the  construction  of  a  high  school.  The  estimated  cost  is 
$150,000. 

Baltimore,  Md. — Otto  G.  Simonson,  Arch.,  Maryland  Casu- 
alty Tower,  is  preparing  plans  for  the  construction  of  a  ten- 
story  hotel,  on  Light  St..  for  the  Southern  Hotel  Co.  Esti- 
mated cost,   $1.000.onn.      Addison   E.   Mullikin.   is   Pres. 

Baltimore,  Md. — William  A.  Foreman  &  Co..  Arch.,  is  pre- 
paring plans  for  the  construction  of  a  building  for  Edward  A. 
Strauff.    Baltimore.      Estimated    cost.    $60,000. 

Baltimore.  Md. — Plans  have  been  prepared  by  Ellicott,  & 
Emniart.  Arch..  1102  Union  Trust  Bldg.,  for  remodeling  the 
Woodland  Hall,  on  Garrison  Ave.,  into  an  apartment  house, 
for  H.  D.  Eastman.     Estimated  cost.  $40,000. 


^Baltlmorp.  Md.— J.  HRNIIV  MILLKIt,  Eutnw  and  Frnnklln 
81.,  Italllinoi.-,  hiiM  been  iiwitrded  the  ronlract  for  the  con- 
Mtrurllon  of  II  niollon  iilcliire  theater  at  North  Ave.  near 
Chnrli'M  Ht.  for  the  .N'oilherii  AiiiuHeinent  Co.,  Title  Hldg.  The 
eiltiniiiled    eoNt     IH    $60,000.       .Voted     Feb.     II     and    Apr.     I. 

Y%'aMhlnii;<on,  II.  V, —  Hlds  will  bo  received  about  May  Ifi 
for  the  iniiHtriiellon  of  a  Heveii-Mlorv,  trlaiiKUlur  Hh.-iped 
npnrtineni  hoime  nl  16lh  SI,,  N.  W.,  iitid  .S'cw  HampMhire  Ave. 
for  .laiMiH  oi'oMiiell.  .Ninth  and  F  St.,  N  W.  lOMtlmated  coHt, 
»:.'riO,(MM).      .Noted    .Mar.    U. 

WnahlnKfon,  I».  4°. — PliinH  uro  being  reviiied  by  A,  p.  Clark, 
Jr..  Aieh.,  M«  Mlh  St.  N.  W.,  for  remodeling  the  nv«-«tory 
bullillng  of  llie  .National  SiivlngH  Trust  Co..  If.th  and  H  Ht. 
JCNllinaled   eiiMl.   $r>0,iMM).      William    Hoover  In   I'ri-H. 

Alpvnndrln.  Vn.  W.  Ii.  Wood,  Arch.,  HlC  Connecticut  Ave, 
N.  W.,  WiiHhIiigton,  I).  C.,  will  Moon  have  planM  preiiared  for 
the  eoiiHlructlon  of  ii  three-story  hoHjiltiil  for  the  Alexandria 
IloHpllal  AMNociatlon.  It.  J.  Jonen  Im  Chn.  of  Bldg.  Com.  The 
UHtini.tted    cost    Ik   $50,000. 

I.jnehliurg,  Va.-  Illds  have  been  received  for  the  construc- 
tion of  a  tliree-story,  7lxl07-rt.  building  for  thn  Virginia 
EplHcopal  School  for  Hovs.  F,  H.  Brooke,  Telegraph  Bldg., 
Wnsliington,    I'.   ('.,   is    Arch.      Estlinatefl    cost,   $60,000. 

Mnletvnn,  W.  Vn.-~I'IanH  have  heen  prepared  by  Pedlgo  & 
Onrrv.  Arch..  I'.hiellelil,  for  the  construction  of  a  hotel  for  It. 
W.    Ilusklrk.    .M.-itewan.      The    estiniateil    cost    is    $150,000. 

ChnrieNton,  S.  <'. —  Bids  will  be  received  about  May  7  by 
William  Alliert  Swasey.  Arch.,  47  West  34th  St.,  New  York, 
N.  Y..  for  the  construction  of  a  12-story.  132xl36-rt.  theater 
and  hotel  building  for  the  Argyle  ffotel  Co.,  1S!I  East  Bav  St.. 
Charleston.     Estimated  cost.  $600,000.    Noted  r)ct.  29  and  Apr.  8. 

fireenvlllr,  S.  C. — Plans  have  been  prepared  for  the  con- 
struction of  a  courthouse  at  Greenville.  The  estimated  cost 
is  $60,000.     David   B.  Traxler   is  Chn.  of  Courthouse  Comn. 

.\Nhland,  Ky. — Plans  have  been  prepared  by  Weber,  Werner 
&  Adkins,  Arch.,  1206  Mercantile  l.,lbrary  Bldg..  Cincinnati. 
Ohio,  for  the  construction  of  ti  four-story  bank  and  office 
building  for  the  Second  National  Bank.  Estimated  cost, 
$75,000. 

AinherNt,  Ohio — The  Board  of  Education  plans  to  construct 
a  two-story  high  school.  Estimated  cost,  $50,000.  O.  F. 
K.'iser  is   Pres.  of  Bd.   of   Education. 

AMiitabuIn,  Ohio — The  M.asonic  Temple  Association  contem- 
plates the  construction  of  a  three-story,  52x130-ft.  building. 
Tlie  estimated  cost  is  $50,000.     T.  W.  Jarvis,  Main   St.,   is  Secy. 

AMiitaliula,  Ohio — The  I^oyal  Order  of  Moose  plans  to  con- 
struct a  three-story,  .S5xl40-ft.  lodge  building.  Estimated 
cost,  $1  no, 000.      H,  A.  Mack,  Main   St.,  is  Secy. 

Bloomdnip,  Ohio — An  election  was  held  Apr.  27  to  vote  on 
the  question  of  issuing  $60,000  in  bonds,  proceeds  to  be  used 
for  the  construction   of  a  school, 

f'nnni  Dover,  Ohio — The  Grace  Lutheran  Congregation  plans 
to  construct  a  church  to  cost  about  $50,000.  B.  W.  Zeigler  is 
I'astor. 

Cednrville,  Ohio — Plans  h.ave  been  prep.ared  by  Frank  L. 
PacKard,  Arch.,  N.-'W  Hayden  Bldg.,  Columbus,  for  the  con- 
struction  of  a  school.      Estimated   cost,   $75,000. 

+Cincinnati,  Ohio — The  general  contract  for  the  construc- 
tion of  a  three-story  ap.artnient  house  at  Forest  and  Burnet 
Ave.  for  the  Forest  Glen  Realty  Co.,  Sixth  and  Main  .St.,  has 
been  awarded  to  RKITMAN  K-  REITMAN,  72  Perin  Bldg., 
Cincinnati.      Estimated  cost,   $100,000. 

Cincinnati,  Ohio — Prelimin.Try  plans  are  being  considered 
by  Leo  J.  Van  T^ahr,  Vice-Pres.  of  the  Provident  Savings  B.ank 
&  Trust  Co.,  Seventh  and  Vine  St.,  for  the  construction  of  a 
ten-story,  23xll6-ft.  bank  and  office  building  addition.  The 
estimated   cost   is   $100,000. 

Cleveland,  Ohio — Preliminary  plans  have  been  prepared  by 
W.  J.  Carter,  Arch,  and  Engr.,  1423  Illuminating  Bldg.,  for 
the  construction  of  a  four-storv  Masonic  Temple  for  the 
Newburg  Masonic  Temple  Co.  James  H.  Rose,  9.S13  Pratt 
Ave,,  is  Chn.  of  Bldg.  Com.  The  estimated  cost  is  $65,000. 
Noted    Feb.    IS. 

^Cleveland,  Ohio — The  contract  for  the  construction  of  an 
office  building  and  car  shops,  on  Harvard  Ave.,  for  the  Cleve- 
land Ry.  Co,.  Leader-News  Bldg.,  has  been  awarded  to  the 
W.    I.    THOMPSON    &    SON    CO.,    6110    Euclid    Ave.,    Cleveland. 

Cleveland,  Ohio — Bids  will  be  received  about  Mav  15  by 
Izant  (ft  Frink,  Arch.,  913  Illuminating  Bldg.,  for  the  con- 
struction of  a  building  for  H.  O.  Oster,  10,550  Euclid  Ave. 
The  estimated   cost  is  $50,000. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  June  1, 
by  the  Clerk  of  the  Board  of  Education.  Rockwell  Ave.  and 
East  Sixth  St,,  for  the  construction  of  an  addition  to  the 
Central  School.  Central  Ave.  and  East  65th  St.  Frank  G. 
Hogan  is  Dir.  of  Schools.     Noted  Mar.    11. 

Cleveland,  Ohio — Plans  are  being  prepared  bv  Theodore 
Conner,  Arch.,  fins  Park  Bldg.,  for  the  construction"  of  a  three- 
story  commercial  building  at  West  76th  St.  and  Lake  Rd.,  for 
the  Clifton  Furniture  Co.,  9802  Madison  Ave.  Estimated  cost, 
$50,000. 

Cleveland,  Ohio — Paul  IMatzinger,  Arch..  109  Lennox  Bldg., 
has  i)repared  jilans  for  the  remodelint^  of  the  Y.  M.  C.  A. 
building  into  .a  theater  for  the  Strand  Theater  Co.,  at  Prospect 
Ave.   and   East   Ninth  St.      Estimated   cost,   $40,000. 

Cleveland.  Ohio — H.  A.  Walsh.  Arch..  255  Lennox  Bldg.,  is 
preparing  plans  for  the  construction  of  a  school  at  Superior 
.\ve,  and  East  43d  St.  for  the  Immaculate  Conception  Church. 
Estimated  cost.   $50,000.     George  G.  Murphy  is  Pastor. 

Cleveland  HeightM,  Ohio — (Warrensville  post  ofTlce) — Plans 
are  being  prepared  by  Franz  C.  Warner  and  John  H.  Graham, 
Archs  ,  767  Hippodrome  Bldg.,  Cleveland,  for  the  construction 
.of  a  two-story  grade  school.  The  estimated  cost  is  $75,000. 
John    W.    Perrin,    Caxton    Bldg.,    is   Pres.    of   Bd.    of   Education. 

ColumbuM,  Ohio — D.  Riebel  &  Sons,  Arch.,  33  North  High 
St..  is  preparing  plans  for  the  construction  of  a  two-story 
high  school.  The  estimated  cost  is  $500,000.  Edward  B.  Mac- 
Fadden,  Town  and  High  St.,  is  Clk.  of  Bd.  of  Education. 
An  election  for  the  purpose  of  voting  on  the  question  of 
issuing  bonds  for  the  proposition  will  be  held  in  the  fall. 
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(olanibas,  Ohio — The  Finance  Committee  of  the  Legisla- 
ture has  voted  in  favor  of  an  appropriation  of  $340,000.  This 
provides  for  the  construction  of  a  domestic  science  building 
to  cost  about  $150,000.  and  a  shop  building  for  manual  train- 
ing to  cost  about  $120,000   for  the  Ohio  State  University. 

+Conneant,  Ohio^ — F.  HORTON,  217  Washington  St.,  Con- 
neaut,  has  been  awarded  the  contract  for  the  construction  of 
a  two-story  building  for  the  Congregational  Church.  Esti- 
mated cost,  $50,000.  C.  \V.  De  Voe,  199  Liberty  St.,  is  Chn. 
of  Bldg.   Com. 

Oberlin.  Ohio — The  Directors  of  Oberlin  College  plan  to 
construct  an  auditorium.  Estimated  cost,  $500,000.  H.  C. 
King  is  Pres.  and  C.  P.  Doolittle,  40  Professor  St..  is  Supt. 
of  Bldgs.  Cass  Gilbert,  11  East  24th  St.,  New  York,  N.  Y., 
is   Arch. 

+Toledo,  Ohi€> — The  contract  for  the  construction  of  the 
Nebraska  School  on  Nebraska  Ave.  has  been  awarded  to  the 
A.  BENTLEY  &  SONS  CO.,  201  Belmont  Ave.,  Toledo,  at 
$14S,262.      Noted   Apr.    S. 

Toledo,  Ohio — Langdon  &  Hohly.  Arch.,  has  prepared  plans 
for  the  Fort  Industry  Lodge  F.  and  A.  M.  George  J.  Mar- 
quardt  is  Pres. 

Van  Wert,  Ohio — Contracts  will  be  awarded  soon  for  the 
construction  of  a  five-story  Y.  M.  C.  A.  building.  Estimated 
cost.  $50,000.  E.  I.  Antrim  is  Secy,  and  Shattuck  &  Hussey, 
19  South  La  Salle  St.,  Chicago,  is  Arch. 

Wadsworth,  Ohio — Bids  have  been  received  by  Charles  E. 
Holbein,  Clk.  of  Bd.  of  Education,  for  the  construction  of  a 
two-storv  high  and  grade  school.  Estimated  cost,  $50,000. 
Vernon    Keddina,    301    Bird    Bldg.,    Mansfield,    is    Arch. 

•^Wilmineton,  Ohio — The  contract  for  the  construction  of  a 
one-story  bank  building  for  the  Clinton  County  National  B.-xnk 
has  been  awarded  to  the  WESTERN  BUILDING  CO.,  Iroquois 
Bldg.,  Buffalo,  N.   Y.     Estimated  cost,  $60,000. 

+Ben  Davis.  Ind. — (Bridgeport  post  office) — The  contract 
for  the  construction  of  a  two-story  school  has  been  awarded 
to  WILLI.\M  KVERLY,  230  East  Ohio  St.,  Indianapolis. 
Estimated   cost,   $40,000.      Noted   Mar.    IS. 

Bloomingrton,  Ind. — The  University  of  Indiana  will  soon 
award  contracts  for  the  construction  of  a  gymnasium.  Esti- 
mated  cost,   $150,000.      Noted   Mar.    25   and   Apr.    1. 

Franklin,  Ind. — Bids  will  be  receivi  d  about  May  22  by 
Herbert  Foltz.  Arch..  IIOS  Indiana  Pythian  Bldg..  Indianapolis, 
for  the  construction  of  a  State  Masonic  Home  for  the  Grand 
Masonic  Lodge  of  Indiana.  Estimated  cost.  $150,000.  E.  O. 
Holloway.  Knightstown,  is  Chn.  of  lUdg.  Com.     Noted  Sept.   3. 

^Hammond,  Ind.— The  contract  for  the  construction  of  a 
two-storv  school  has  been  awarded  to  J.  H.  McCLAY  at  $51,300. 
Noted   Dec.   17. 

Kondallville,  Ind. — Bids  will  be  received  until  May  7  by 
P.  C.  Emmons,  Supt.  of  the  Bd.  of  Education,  for  the  con- 
struction of  a  high  school  on  Diamond  St.  Estimated  cost, 
$.')0,000.  C.  R.  Weatherhogg,  41  Hamilton  National  Bank  Bldg., 
Ft.    Wayne,    is   .-\rch.      Noted    Feb.    IS. 

Kant  LanHinK,  Mich.- — The  Michigan  Agricultural  College 
Alun^ni  Association  plans  to  construct  a  Union  clubhouse  on 
the  college  campus.  Estimated  cost,  $100,000.  C.  S.  Langdon 
is  Secy. 

Detroit,  Mich. — John  H.  Kunsky  and  associates  plan  to 
construct  a  theater  at  Broadway  and  Witherell  St.  Noted 
Aug.   20. 

Detroit,  Mich. —  Bids  will  be  received  until  2.30  p.m..  May 
13,  by  D.  B.  Duffield,  Pres.  of  Detroit  Library  Comn.,  for 
the  structural  steel  work  of  the  superstructure  of  the  main 
librarv  to  be  constructed  at  Woodward.  Cass.  Putnam  and 
Kirby  Ave.  The  estimated  cost  of  the  entire  building  is  $1.- 
noo.OOO.  Cass  Gilbert.  11  East  24th  St..  New  York,  N.  Y.,  is 
Arch.     Noted   Dec.   17  and  Jan.   21. 

Highland  Park,  Mirh. — Plans  are  being  prepared  by  W.  D. 
Butterfleld,  Arch.,  1113  Davis  Whitney  Bldg.,  for  the  con- 
struction of  the  two-story,  I00xl30-ft.  Southeastern  High 
School  at  Oakland  and  Massachusetts  Ave.  The  estimated 
cost  is  $100,000.  W.  S.  Conley.  1117  California  Ave.,  is  Secy. 
of  Bd.  of  Education.     Noted  Dec.   10. 

+Aurora,  III. — The  contract  for  the  construction  of  a  two- 
storv  grade  school  has  been  awarded  to  JAMES  MACKIMIE, 
Aurora.  Estimated  cost.  $.".0,000.  W.  S.  Beaupre,  Aurora 
National  Bank,  is  Secy,  of  Bd.  of  Education. 

^Bloomlnirton,  III. — The  contract  for  the  construction  of  a 
two-storv.  75.\115-ft.  theater  and  office  building  has  been 
awarded  "to  the  Bl.OO.MlNGTON  CONSTRUCTION  CO..  Bloom- 
ington.  Estimated  lost.  $50,000.  Charles  F.  Sorenson,  1301 
North   Maplewood   Ave..   Is   Arch. 

ChlraKO,  III.^Rid.<»  will  be  received  about  May  13  by  Anton 
Chnrvaf.  Arch..  ISOl  .South  Ashland  Ave.,  for  the  construction 
of  a  building  for  the  John  Hush  Memorial  Home  Association. 
Joseph  W.  Edgermayer.  24 IS  Grenshaw  St..  Is  Chn.  of  Bldg. 
Com.      Estimated  cost,   $S0.O0O. 

ThlraKO,  III.  -The  Chicago  Telephone  Co..  230  West  Wa.Mh- 
Ington  St.,  has  purchased  a  site  at  Frartklln  and  Washington 
St.  The  company  plans  to  construct  a  building  estimated  to 
cost    $7.'.0,000. 

ChlenKO,  III. —  Plans  are  being  prepared  by  James  Molltor, 
Arch  ,  167  West  Washington  St..  for  the  construction  of  a  two- 
storv  l.ullrling  for  the  St.  Cyril  and  St.  .Methodius  Church. 
Kstitnated    cost.    JSO.OOO. 

ChlrnKo,  III. —  Plans  are  being  prepared  by  Otlenhclmer, 
.'(tern  Sr  Relchert,  Arch..  lO."".  West  Monroe  St..  for  the  con- 
struction of  an  eight-story  clubhoii«e  for  Lodge  No.  4,  B.  P. 
O     K       The   iHtlrniited   cost    Is   $250,000,      Noted    Feb.    11. 

('hlragn.  III.— The  FloBiinioor  Country  Club  will  build  n 
brick  cluti-house  to  replace  the  one  deatroyed  by  fire.     It  will 

eo»(    t!i9.0(IO. 

ChlrnKo,  Ill.-Thn  Knight  Light  Co.,  720  North  Franklin 
St,  pliitiH  to  build  a  sIx-Btory  building  at  Orlcunn  St.  iinil 
Chlciigo    Ave.      KHtlmatcfl    cost.    $130,000. 

('bleagn.  III.  —  The  ISoiiril  of  Education  will  conntriict  a 
three  Htorv  brick  Kchool  at  3101  West  6r.th  St.  lOstliiultod 
cost.    $60,000.      A      F.    llu.Hsnnfler    Ih    Arch. 


+Lisle,  III. — The  general  contract  for  the  construction  of 
an  addition  to  the  seminary  at  the  St.  Procopius  Abbey  near 
Lisle  has  been  awarded  to  P.  SEDLAK  SONS.  2427  South 
Spaulding   Ave..   Chicago.      Estimated   cost.   $150,000. 

Palestine,  111.. — Contracts  will  soon  be  awarded  by  Hewitt 
&  Emerson,  Arch.,  321  West  Main  St.,  Peoria,  for  the  con- 
struction of  a  two-story  high  school.  The  estimated  cost  is 
$50,000.      J.    J.    Cawood    is    Secy,    of   Bd.    of   Education. 

Fekin,  III.^Bids  will  be  received  about  May  10  by  Hewitt 
&  Emerson,  Arch.,  321  West  Main  St.,  Peoria,  for  the  con- 
struction of  a  two-story  high  school.  The  estimated  cost  is 
$90,000.     J.   C.  Adydelott   is  Chn.   of  Bd.   of   Education. 

+Peoria,  III. — The  general  contract  for  the  construction  of 
a  two-story  addition  to  the  Whittier  School  has  been  awarded 
to  JOHN  VOSS  &  SON,  Peoria.  Estimated  cost,  $55,000. 
Noted  Sept.   24. 

+Chip|ien'a  Falls,  Wis. — The  WISCONSIN  CONSTRUCTION 
CO.  has  been  awarded  the  contract  for  the  construction  of  the 
New  Lumberman's   Bank    Bldg.      Estimated   cost,   $65,000. 

Bau  Claire,  Wis. — Plans  are  being  prepared  by  George 
Awsumb.  Arch..  14  East  Jackson  Blvd.,  Chicago,  111.,  for  the 
construction  of  a  city  hall.  Estimated  cost,  $50,000.  J.  C. 
Fennessey.   is  City   Clk.     Noted   Mar.    11   and   Apr.   29. 

+Jefror.son.  Wis. — The  contract  for  the  construction  of  a 
building  for  St.  CoUette's  Institute  has  been  awarded  to 
LADIEN   &    STENGEL,    Jefferson.      Estimated   cost.    $50,000. 

Kenosha,  Wis. — Bids  will  soon  be  received  by  M.  D.  Brad- 
ford, Board  of  Education,  for  the  construction  of  a  three-story 
grade  school.  The  estimated  cost  is  $100,000.  H.  H.  Hahn, 
Hurke   Bldg.,   is  Arch.      Noted  Apr.   15. 

Madison,  Wis. — Preliminary  plans  are  being  prepared  by 
Philip  Dean.  Comr.  of  Bldgs.,  for  the  construction  of  a  four- 
story  city  hall  and  auditorium.  Estimated  cost,  $200,000. 
.\.  W.  McConnell   is  Chn.  of  Com. 

Milwaukee,  Wi.s. — Bids  will  be  received  about  May  15  by 
Kirchoff  &  Rose.  Arch..  Majestic  Bldg..  for  the  construction  of 
a  four-storv  building  for  the  Palace  Theater  Co.  The  esti- 
mated  cost   is   $350,000.      Noted   Mar.   4   and    11,   and   Apr.    1. 

.Milwaukee.  Wis. — L.  J.  Petit.  Wisconsin  National  Bank, 
contemplates  the  construction  of  a  building  in  Milwaukee. 
The  estimated  cost  is  $250,000. 

Forest  City,  lona — Plans  are  being  prepared  by  Alban  & 
Lockhardt.  .\rch.,  347  Endicott  Bldg.,  St.  Paul,  Minn.,  for  the 
construction  of  a  three-story  high  school  for  the  Board  of 
Education.      Estimated  cost,  $60,000. 

Harlan.  Iowa — The  citizens  voted  in  favor  of  issuing  $90,- 
000  in  bonds,  the  proceeds  of  which  will  be  used  for  the  con- 
struction  of  a   high   school. 

Mt.  -\yer.  Iowa — J.  G.  Ralston,  Arch.,  Russel-Lameson 
Bldg..  Waterloo,  is  preparing  plans  for  the  construction  of  a 
county    building.       Estimated    cost.    $40,000. 

Roland.  Iowa — The  School  Board  plans  to  construct  a  $50,- 
000  school  at  Roland.     Bonds  foi   the  purpose  have  been  voted. 

Kenyon,  Minn. — D.  E.  Evans.  Mexico,  Mo.,  submitted  the 
lowest  bid  for  the  construction  of  a  two-storv  school  for 
District  No.  91.  The  estimated  cost  is  $50,000.  J.  C.  E.  Hol- 
man   is  Clk.   of  School    Bd.      Noted   Jan.   14. 

Minneapolis.  Minn. — Plans  are  being  prepared  by  Kirby 
T.  Snyder.  Arch..  Plymouth  Bldg.,  for  the  construction  of 
an  apartment  house  at  Lake  and  First  St.  for  Harry  Kennedy, 
3005  Oakland  Ave.      Estimated  cost,  $75,000. 

^Virginia.  Minn.— The  GENERAL  CONTR.\CTING  CO.. 
1226  Plymouth  Hldg.,  Minneapolis,  has  been  awarded  the  con- 
tract for  the  constiuction  of  a  parochial  school  for  Our  Lady 
of    Lourdes    Church.       Estimated    cost,    $70,000. 

Wells,  Minn. — The  St.  Casmirs  Church  plans  to  con- 
struct a  two-storv.  66xS0-ft.  parochial  school.  Estimated 
cost,  $50,000.     J.  Nickelia,  Wells,  is  Pastor. 

^Horton.  Kan. — SCOTT  BROS..  Concordia.  Kan.,  has  been 
awarded  the  contract  for  the  construction  of  a  high  school. 
Bonds  have  been  voted  foi-  the  purpose.  The  estimated  cost 
is  $60,000. 

Meade.  Kan. — W.  E.  Hulse  &  Co.,  Arch.,  Hutchinson,  has 
prepared  plans  for  the  construction  of  a  courthouse  for  Meade 
County.  The  estimated  cost  is  $60,000.  The  citizens  will  vote 
about  June  1  on  the  question  of  issuing  bonds  for  the  purpose. 

Minneniiolis,  Kan. — The  Board  of  Education  plans  to  con- 
struct  a   $40,000   school.     J.   E.   Johnston   is   Pres.   of   Bd. 

Sallnn.    Kan W.    T.    Schmitt,    Arch.,    1634    West    Tenth    St., 

Oklahoma,  Okla.,  is  preparing  )>lans  for  the  construction  of  a 
high  school  at  Salina.  O.  D.  Walker  is  Pres.  of  Bd.  of  Edu- 
cation.    Estimated  cost.  $100,000.     Noted  Apr.  S. 

Omaha,  Neb. — Work  will  be  started  about  June  15  on  the 
construction  of  a.  12-story  bank  and  office  building  for  the 
Union  Securities  Co.      Estimated  cost,  $625,000.      Noted  Apr.   15. 

NIoux  FallN.  S.  II.— Rids  will  be  received  until  4  p.m..  May 
17  bv  W.  H.  Fuller,  Secy.,  Independent  School  District  for 
the  construction  of  a  grade  school.  The  estimated  cost  Is 
$50.0(10.  I'atton.  Holmes  &  Flln.  S  South  Dearborn  St..  Chicago, 
111..   Is  .\rch. 

.\nnfonda.  Mont. —  Plans  have  been  prepared  by  Wilson  & 
Cuttln.  .\reh..  liutte.  for  the  construction  of  a  three-story 
addition  to  the  high  school,  to  be  used  as  a  gymnasium.  The 
estlnuiteil   cost   Is  $100,000.      Noted   May  21,   1914. 

WnrniHiirliigs,  Mont. —  .\  bon<l  Issue  of  $100,000  has  been 
authorized  bv  the  Sl.ite  Board  of  Examiners.  Helena.  The 
proceeds  will  be  used  for  the  construction  of  luilldlngs  at 
the  State  Hospital  for  the  Insane.  Warmsprings  and  for 
buildings   at    the    State  Tuberculosis   Sanitarium.    Helena. 

Joplln,  Mo.-  Plans  are  being  prepared  by  Hubbell  .^-  Greene, 
Arch.,  Dallas,  Tex  ,  for  the  construction  of  a  building  for  the 
Scottish  RIto  Cathedral.  The  eMtinuUe<l  cost  Is  $150,000.  Noted 
Apr.    K. 

Bt.  I.nuU.  M«.— The  Union  Electric  Light  &  Power  Co,  will 
construct   an    Ls-story   ottlcc   building  nt   .Ninth   and   St.   Charles 
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St.  I.iiuin,  Mo, — Tho  (^rphftum  Thcntcr  Co.,  15(14  Itrnnilwiiy. 
Now  York.  N.  Y..  pliinH  lo  i-iiniitr\ii't  ii  thnilor  lit  Nliilh  itml 
,S(.  Chiuli-H  .St.  lOxtliiiDtiKl  ciiHt,  tl.oiiil.OOO.  I.imiIh  a.  Cfllii  In 
Int.M. •,•<!■•. 1. 

llnllnH.  Tr«. —  tltil>lii<ll  *  Oroonc,  Arch.,  Im  |>rc|iiirliiK  (iIiiiin 
for  ronunlrlliiK  tin-  I>iiII<IIiik  i>I  I'oinnn'icf  iiiid  .MiirtlM  Hi.  Tho 
bulldlim  will  lu<  cici-ii|ili-il  liy  th<<  Koili-riil  ItoHorvo  lliiiik  uf  llio 
nth    I>i.Hti'li-t.       lOntliimtiMl    i-oMi,     |(!r>.lino. 

101  I'mio,  'I'r*.      I'laiiM  hiivo   1 ii   |ii'i'|mri'il   liv  Trout  *   TroHt, 

Arch.,  Mills  IIMk..  iiikI  iu'ci't>ti'<l  hy  lhi<  ('oiniiilNNloiiorN  of  K\ 
I'liHO  I'mitily.  foi-  tho  coiiHtriirt  Ion  of  ii  roiir  thoiiHo.  Tlio 
CHlllii:iti>il    cost    IM    lion.tinil.      Note. I    l>iM-.    17. 

4'rort  Worth.  Tc«.  -.\  \V  KI.INT.  Korl  Worth,  hiiH  lioon 
iiwiii'tloil  111!'  i-onlnii't  fur  tlir  <-(>iiHtru<'(loii  of  ii  two-Mtory 
tlrcproof  .Mihiiol  for  tho  Ma.soiilc  Oriihuim'  Homo.  i;Mtliiiuto<l 
COMt.  JTri.lMIO.      Il\il>l>.<ll   \-   C.rooMo.   KiillaM,   In  Anil. 

llnrllrHvllli-,  «>kln.-  Khlx  will  ho  rot-olvoil  iiliout  Miiy  20 
hy  SlmtlurU  \-  Hunhov.  Aroh,  I!"  South  l.ii  .Siillc  .St,.  ChlcaKO. 
Ifl..  for  tho  roiiMtrui'tldli  of  a  two-»torv  Y.  M.  f.  A.  ItiilldltiK. 
Notod    (>>t.    2J. 

\^'o«>diiinn,  Colo.' — Tho  Dlrootors  of  tho  Modern  Woodmen 
of    AmoiU-u     I'lan     to    conMtruct    n     huHiiltiil     at     the    Hooloty's 


A.      ItUthlodKO, 


tiiinitartuiii.      'TI<o    OHtlnmteJ    cuHt     Is    I^O.OOO. 
.Siipt.,    Is    liitori'slod. 

AlliiKiiirrqiK',  \.  M. — Hlds  are  beInK  received  by  Kdwiird 
Cristy.  .\sscu'  Aroh.,  for  tho  oonstruotlon  of  ii  four-story  Y.  M. 
C.  A.  Imlldmn.      Kstlmatod  cost.  $T.^.000. 

Moiintnin  Home.  Idnho-  An  oloctlon  will  bo  hold  Mny  22  to 
voto  on  the  tiuostlun  of  iHsuinK  J.IO.OOO  In  bonds.  Tho  procoods 
\vlll  lio  \isod  for  the  construction  of  a  courthouse.  K.  M. 
HoMi.x,    1.^    County    Clk. 

I'oentrlln,  Iilnho — Plans  nre  bciiiK  prepiired  by  F.  Piirndico, 
Arch.,  for  tho  construction  of  ii  hlwli  school.  The  eHtlniatod 
cost  Is  $70,000.  W.  K.  Skiers  is  Secy,  of  Bd.  of  Bducatlon. 
Noted   Mar.    IS   and   .\pr.    S. 

Sonttlr.  WnMh. — 1!<  bb  &  Gould,  Arch..  Donny  Mldj;..  has 
prepared  plans  for  tbo  const ru<-tlon  of  a  two-story  fireproof 
bulldiiiR  for  111.'  University  of  WaahinKton.  Tho  building  will 
be  constructed  in  two  units,  the  lirst  one  costing  about 
J150.000. 

Senttlr.  \\  nNh. — The  .Metropolitan  Building  Co.,  plans  to 
construct   an   olllce   building;,   estimated   to  cost.   $200,000. 

Sonttle,  Wnoh. — Tho  Now  Auilitorium  Co..  Seattle,  will  con- 
struct an  auditorium  on  Marion  St.  between  10th  and  11th 
Ave.  ICstimnted  cost,  $100,000,  H.  Hyan.  Northern  Bank 
Bldp.,    is   Arch.      Noted   Aug.    13. 

+S|ioknne,  WnNli.— Tho  SOUND  CONSTRUCTION  &  ENGI- 
NEKKIXG  CO..  Lowmnn  Bids..  Seattle,  has  been  awarded  the 
contract  for  rebuildinK  the  seven-story  Mohawk  Bldg.  re- 
cently destroyed  bv  lire,  for  M.  .-V.  White  and  Oeorpre  R.  Dod- 
soi\.    Spokane.      Estimated    cost.    $200,000.      Noted    Apr.    15. 

AValln  ^Vnlln.  WnNli. — Competitive  plans  are  being  received 
b.v  r.  M.  Winans,  Representative,  for  the  construction  of  a 
hospital  for  the  Sisters  of  Providence.  The  estimated  cost 
Is  $200,000.      Noted   Feb.    Is   and   2.%. 

t^uRene,  Ore. — The  Board  of  Repents  of  the  University  of 
Orepon  plans  to  construct  a  building  at  the  university  grounds 
to  be  used  by  the  Department  of  Law.  Estimated  cost, 
$40,000. 

Pendleton,  Ore. — Bids  will  be  received  until  May  20  by  the 
State  Board  of  Control,  Salem,  for  the  construction  of  a 
three-storv,  reinfoi  ced-concrete  wing  at  the  State  Hospital 
for  Insane,  Pendleton.  Estimated  cost,  $100,000.  W.  C. 
Knighton    is   State   Arch.      Noted    Feb.    IS. 

Portlnnd,  Ore. — Tourtellotte  &  Hummel,  Arch.,  has  pre- 
pared jilans  for  the  construction  of  a  school  at  12th  and 
Tavlor  St.  for  the  First  Methodist  Episcopal  Church.  Esti- 
mated  cost,    $.50,000. 

I/0(t  Danon,  Cnllf. — Plans  prepared  by  Ernest  J.  Kump, 
Arch.,  Fresno,  for  the  construction  of  a  three-story  building 
for  the  Odd  Fellows  have  been  accepted  by  the  Building  Com- 
mittee. Estimated  cost,  $40,000.  J.  V.  Toscano  is  a  member  of 
Bldg.  Com. 

San  nernnrdlno,  Cnllf. — The  First  Congregational  Church 
plans  to  construct  a  church  at  Ninth  and  E  St.  Estimated 
cost,   $."iO,000.     H.   W.   Bowbray   is   Pastor. 

^Stockton,  Calif. —  (OfTicial) — R.  W.  MOLLER,  185  Steven- 
son St.,  Stockton,  at  $63,928,  has  been  awarded  the  contract 
for  the  construction  of  a  two-story  school.  Other  bidders 
were:  Daniels  &  Green,  $67,775;  Ernest  Green,  $67,964;  Chu- 
hart  &  Nvstedt.  $69,815;  Robert  Powell.  $71,443;  French, 
Zuick  &  Fuhrman,  $74,592.  Ansel  S.  Williams  is  Supt.  of 
Schools.      Noted   Apr.    15. 

Qnebec.  Que. — The  Christian  Brothers  contemplate  the  con- 
struction of  a  commercial  school  on  Chauveau  Ave.  Esti- 
mated   cost,    $200,000. 

Norwood,  Ont. — Henry  W.  Greene,  Arch.,  Winnipeg,  Man., 
has  been  commissioned  by  the  St.  Boniface  Public  School 
Board  to  prepare  plans  for  the  construction  of  a  reinforced- 
concrete  school  at  Youville  and  Eugenic  St.  The  estimated 
cost    is    $120,000.      S.    S.    Kennedy,    Norwood,    is    Consult.    Engr. 

Sand%vlch,  Ont. — The  Assumption  College  plans  to  con- 
struct ,1  three-story,  70xl07-ft.  dormitory  and  a  one-story 
gymnasium  on  the  college  campus.  Estimated  cost,  $60,000. 
F.   F.   Foster  is  Pres. 

Toronto,  Ont. — The  School  Board  plans  to  construct  a 
school  for  the  Danford  Ave.  District  on  Greenwood  near 
Furniss  Ave.     Estimated   cost,   $400,000. 

Toronto,  Ont. — Darling  &  Pe.Trson,  Arch.,  is  preparing 
plans  for  the  construction  of  a  Union  Station  at  North  Toronto 
for  the  Canadian  Pacific  Ry.  The  estimated  cost  is  $800,000. 
Noted   Jan.    21. 

Caljfary,  .\lta. — Bids  will  be  received  until  4  p.m..  May  25, 
by  R.  C.  Dssrochers,  Dept.  of  Pub.  Wks.,  Ottawa,  Ont.,  for  the 
construction  of  an  armory.  The  estimated  cost  is  $350,000. 
L.  Dowlcr,  Calgary,  is  Resident  Arch.     Noted  Apr.  15. 


Cardaton,  Alta.-  The  Hi-hool  Hoard  plnnH  to  robnlld  the 
Mchool  roi-onlly  di'Mtroyod  by  (Iro,  lit  CardNlon.  Eiitlmiited  cohI, 
)no,OiMI. 

Thp  lliilhlrrN  Iron  T'oiiiidry,  Provlilonro,  R.  T.,  recently 
rocolvod  an  oidor  from  .Swift  &  Co.  ChlciiKo,  for  iin  oxtru 
heavy  4-lii.  Voiilurl  motor  tube,  with  Typo  M  ro(<|nti.r  Indicator 
rocorilor,   for   umo   In   now    boiler   feed   Mervlco. 

Thi*  Nontliwnrk  Foundr}'  A  Mnrhlnr  ('o.,  Phllndolnhla,  Ponn., 
In  now  actively  eiiKaKcd  In  llie  iiiaiiiifaci  ure  or  hydraulic 
iind  Nli'Miii  livdraulb'  proHHi'H,  and  Iiiih  a  coiiHldorablo  v<duma 
of   Ibis   wciik    III    baiiil. 

Tlir  ChrMnprakr  Iron  Work*,  Bnltlmnro,  Md.,  h;iH  ,irriulrod 
control  of  l.aiier  ,v  llarpei  Co.  The  latter  company  liaH  a 
lai'Ko  plaiil  ill  We.Mtporl  and  li:iH  HpeeLillxi-rl  In  the  fabrication 
of  Hli-ol.  The  Chexapoiiki'  Iron  Works  wuH  orKiinized  In  1S02. 
F.  S.  CavaiiiieH  in   Pros    anri   It.  < '.  Sandl.-iHH,  Ch.   lOnKr. 

Thr  ,Hlni|tlr«  Conrrrtr  I'lllnir  Co.,  Phlladoliihla,  Ponn.,  nn- 
nouncvH  that  tho  Cranford  CoiiHtructlon  Co.,  nO'J  Gorko  Bldg., 
Cincinnati,  (ililo,  hiiH  socurod  tho  contract  for  simplox  concroto 
lilies  for  Ihi-  Pi'iiiiHylvaniu  slatlon  and  nlatformti  at  WllkinH- 
ouri;,  Ponn  .  and  llie  contract  for  simplex  concrete  plIoH  for 
fucloiy    at    Third    ;iiid    l.akcMldc    Avt.,    Cleveland,    Ohio. 

Munlolpiil  liiind  Snlria  during  M;irch  aggregated  t50,000,000, 
according  to  the  computation  of  the  "Financial  <;hronl''le." 
This  shows  a  gain  over  tho  haine  month  l:i«t  year  of  $8,000,000. 
In  the  first  tliroo  months  of  this  year,  h.-iIoh  .imountoil  to 
$liri, Olio. 000,  compared  with  $162,000,000  in  the  correMpondlng 
months  last  year.  The  record  of  1914,  however,  was  phe- 
nomenal, and  with  the  exception  of  that  year  and  1911,  the 
sales    this   year    have    been    the    largist    on    record. 

The  Nordliern  Mfjc.  Co.,  Milwaukee,  Wis.,  builder  of  engines, 
hoists,  puinpiiiK  engines,  steam  stamps,  :iiid  other  appliances, 
announces  the  removal  of  Its  New  Y'ork  office  to  the  new 
Kquit.able  Hldg.,  120  Broadway.  H.  M.  MacLaren  Is  Mgr.  In 
New    York. 

The  Toledo  lirldKe  &  Crane  Co.,  Toledo,  Ohio,  announces 
that  a  branch  office  has  been  opened  in  the  Kresge  BIdg., 
Detroit.  MacArthur  Gorton  will  he  the  Michigan  representa- 
tive, with   headquarters  at   Detroit. 

The  Trnylor  Kni^lneerlnB:  &  Mfur.  Co.,  Allentown,  Penn., 
announces  that  some  imiiortant  orders  have  recently  been 
closed.  Conklin  &  Foss  Co.,  who  lias  the  largest  trap  rock 
(luarry  in  the  United  States,  has  purch.ised  what  is  said  to  be 
tlie  largest  jaw  crusher  ever  made.  The  crusher  is  56x86  in., 
weighing  .'i20,000  lb.,  and  constructed  of  cast  steel  throughout, 
with  manganese  steel  fittings.  The  crusher  will  be  driven 
by  a  3.">0-hp.  Westinghouse  motor.  The  company  was  also 
furnished  two  he.-ivy  stone  elevators,  one  75-ft.  center  and 
the  other  52  ft.,  fitted  with  buckets  30x12x15  in.  of  ('a -in.  steel. 
A  special  car  of  rigid  design  and  10-ton  capacity  was  used 
for  transportation  of  the  stone.  These  cars  are  rigid  but 
are  dumped  by  a  heavy  tipple  actuated  by  compressed-air 
service. 

The  Vnlennite  Portlnnd  Cement  Co.  announces  the  removal 
of  its  olllce  to  .s  West  40th  St.,  New  York,  N.  Y.  Albert  Moyer 
is    Mgr.    of   Sales. 

<i.  \V.  Hnniphrey,  Consulting  and  Designing  Engineer, 
announces  the  remov.il  of  his  office  to  the  Webster  BIdg.,  327 
South    La   Salle   St.,    Chicago,   III. 

The  Rocnine  Road  Departnient  .of  the  Philadelphia  Quartz 
Co.  ha."*  established  a  branch  office  in  the  Union  BIdg.,  Ander- 
son, Ind.  Brooks  K.  Millei-  represents  the  company  in  that 
territory. 

The  Commission  of  Higlm'ayx,  State  of  New  York,  an- 
nounces that,  effective  May  1,  the  office  of  Division  No.  1, 
Bertrand  H.  Wait,  Division  Engr.,  will  be  moved  from  White 
I'lains   to   I'ouglikeepsie. 

The  Raymond  Concrete  Pile  Co.,  90  West  St.,  New  York, 
N.  Y.,  announces  that  it  has  recently  been  aw.arded  contracts 
for  concrete  pile  foundations  as  follows;  For  the  factory 
of  the  Atlantic  Can  Co.,  Baltimore,  Md.;  for  the  warehouse 
of  the  Logan-Gregg  Hardware  Co.,  Pittsburgh.  Penn.:  for 
the  Sharswood  Public  School,  Second  and  W^olf  St.,  Phila- 
delphia, Penn.;  for  Mergenthaler  Bros.'  coal  pockets,  Swanson 
and  Wolf  St.,  Phil.adelphia,  Penn.;  warehouse  and  other  build- 
ings for  the  Standard  Oil  Co.,  Cortlandt  St.,  Chicago,  III.; 
new  jiattern  storage  w.arehouse  for  the  Westinghouse  Electric 
&    Mfg.   Co.,    Cleveland,    Ohio. 

A.  D.  Cook,  Lawrenceburg,  Ind.,  manufacturer  of  pumps 
and  supplies  for  deep  wells,  will  take  over  the  business  of 
the  Cook  Well  Co.,  St.  Louis,  Mo.,  which  has  retired  from 
business. 

The  1'nderpinning  &  Foundation  Co.,  290  Broadway,  New 
York,  has  recently  been  awarded  the  foundation  work  for  a 
12-story  structure  to  be  known  as  the  Cliff  Dwelling,  at  96th 
St.  and  Riverside  Drive.  The  foundation  will  consist  of 
standard  Hercules  steel  piles.     Herman  Leader  is  Arch. 

The  Cnnudian  FairbankN,  MorNe  Co.,  Ltd.,  has  been  ap- 
pointed selling  agent  in  Canada  for  the  Temflex  Metal  Hose 
manufactured  by  the  Pennsylvania  Flexible  Metallic  Tubing 
Co.,   Philadelphia,   I'enn. 

R.\PID  TR.V\S:T  SYSTEM,  XEW  YORK,   ]V.  Y. 

Route    lis,    .Section    2 

+Bids  were  received  Apr.  20  by  the  I'ublic  Service  Com- 
mission of  the  First  District  for  the  construction  of  Section 
2  of  Route  No.  12,  a  part  of  the  Eastern  Parkwav  Rapid 
Transit  Rv..  from:  (A)  INTER-CONTI.NENTAL  CONSTRUC- 
TION CO.  (awarded  contract);  (B)  Bayly  Hopkins;  (C)  Charles 
Cooper;  (D)  Underpinning  <t  Foundation  Co.;  (E)  H.  P.  Con- 
verse &  Co.;  (F)  Degnon  Contracting  Co.;  (G)  T.  A.  Gillespie 
Co.;  (H)  Norton  &  Gorman  Contracting  Co.;  (I)  Newman  & 
Carey;  (J)  Oscar  Daniels  Co.;  (K)  Dock  Contractor  Co.;  (L) 
E.  E.  Smith  Contracting  Co.;  (M)  Mason  &  Hanger  Co.;  (N) 
Tidewater  Building  Co.;  (O)  Rogers  &  Hagerty,  Inc.;  (P) 
Arthur  McMullen;  (Q)  John  J.  Green;  (R)  Smith,  Hauser  & 
Maclsaac,  Inc.;  (S)  W.  H.  Gahagan,  Inc.  The  item  bids  were 
as  follows: 
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606,000  cu.yd.  earth  excavation  above  m.  h.  w...  $1.75  $1.60  $1.96 
800  cu.vd.  earth  excavation  above  and  below  m.  h. 

w   sewers 1.75  .3.00  196 

30  front  ft.  maintaining  and  underpinning  buildinga  10  00  .50  00  40  00 

Maintaining,  mo\-ing  and  restoring  Slocum  statue.  600.00  10,000  00  2000  00 
Maintaining,  moving  and  restoring  Maxwell  tablet 

bould.-r 400  00  1000  00  1000  00 

9S  mfuntaining,  protecting  and  preser\"ing  trees. .  .  10  00  .50.00  10  00 

138  replacing  trees 100  00  .50  00  15  00 

89.400  cu.yd.  concrete  masonry 7  00  7  00  6.50 

6000  cu.yd.  protective  conciete  masonry  outside 

w.p 7  00  7.00  6.50 

20  cu.vd.  rubble  stone  masonry 7.00  7.00  5.00 

20  cu.vd.  dry  rubble  masonry 4  00  7  00  5  00 

20  cu.yd.  brick  masonry 17.00  15  00  15  00 

.50  cu.yd.  removal  and  disposal  of  foundations 2.50  10.00  5.00 

70  cu.vd.  hollow  terra  cotta  brick  or  tile  masonry  15.00  15,00  1.5.00 

1000  bbl.  grout  of  Portland  cement 4.00  3  tK)  2  50 

1000  lin. ft.  timber  piles 0.50  0.50  0  01 

2  M.  ft.  b.m.  timber  foundations 50.00  50.00  20.00 

50  cu.yd.  broken  .stone  or  giavel 2  00  2  00  2.50 

14,700  s<i  yd.  w.-jterproofing,  1-ply 0 .  50  0  40  0  45 

100  snyd.  waterprcofing,  2-ply 0.90  0.60  0.85 

39. sOO  sq.vd.  waterproofing,  .3-ply 1.00  1.00  1.00 

lOO  s(i  yd.  waterproofing.  4-plv 1.35  1.25  1.20 

IIM)  sq.vd.  waterproofing,  ,5-ply 1   70  1   60  1.40 

100  s<|.vd.  waterproofing,  6-ply 2.00  2  00  1.60 

100  sqvd.  waterproofing,  dry  ply 0  40  0.40  0  45 

2000  ru. yd.  brick  in  asphalt  mastic 25  00  20  00  25.00 

.50  lin. ft.  Wtrified  drain  pipe.  12-in 1.00  1.00  140 

.50  lin. ft.  \-itiified  drain  pipe,  10-in 0  85  0  85  1.25 

50  lin.ft.  vitrified  .Irain  pipe.  ,S-in 0.70  0.75  1.00 

50  lin. ft.  vitrified  drain  pipe,  6-in 0.60  0  60  0.60 

50  Un. ft.  vitrified  dram  pipe.  4-in 0  60  0.50  0.50 

.50  lin. ft.  c.i.  drain  pipe,  6-in 1.50  1   .50  1   25 

,50  lin. ft.  c.i.  drain  pipe.  4-in 1.00  1.00  100 

200  lin  ft.  c.i.  drain  pipe.  10-in 2.40  2  25  3  00 

100  lin. ft.  c.i.  pipe  and  fittings,  3-in.  extra  heavy. .  1.00  1.00  1.00 

5100  lin. ft.  c.i.  pipe  and  fittings,  4-in.  extra  hca\'y.  1.25  1.25  1.30 

300  lin. ft.  c.i.  pipe  and  fittings,  6-in.  extra  heavy..  1   .50  2  00  165 

2(K)  lin  ft.  ci.  pipe  and  fittings,  8-in.  extra  heavy..  2.00  2.50  2  00 

442,000  duct  ft.  tunnel  ducts 0   10  0  10  0.09 

2S,4fX)  duct  ft,  railroad  ducts 0.12  0   10  0  20 

.5.300  tons  riveted  steel 54  00  56.00  55.00 

7070  tons  steel  beams  and  shapes 48  00  56  00  55  00 

960  tons  steel  rods  and  bars 60  00  60.00  55.00 

100  tons  miscellaneous  iron  castings 65.00  75.00  70  00 

1  ton  miscellaneous  sewer  irons 65  00  75  00  70.00 

200  lb.  .special  wire  forms 0   10  0.10  0.12 

12.900  lin  ft.  seasoned.oak  or  ash  hand  rail  IJ-in..  0.25  0  25  1.50 

16,.30O  sq.ft.  steel  gratings  for  ventilation I   .50  1.50  140 

3040  s(|. ft.  vault  lights 1.40  1.50  1.40 

680  sq. yd.  .sidewalks  restored 0  50  3.00  2.00 

100  s<]. yd.  rcpavement  of  roadways,  macadam.  ..  .  0.60  1.50  1.00 

KXH)  .sq. yd.  repavement  of  roadways,  asphalt 2.00  2.75  2.50 

900  sq.yd.  repavement  of  roadways,  granite  block.  2  .50  2.50  4,00 
I1.30O  sq.ycf.    repavement   of   roadways,    Belgian 

block 1.00  2.00  0  60 

1000  sfiyd.  repavement  of  roadways,  asphalt  block  2 .  50  2  50  3 .  50 

100  lin.ft.  new  bluestone  curb 1.00  1.50  1.00 

1(X)  lin  ft    new  S-in    granite  curb 1.00  1.50  1.50 

140  sq.yd.  repavement  of  roadways,  brick 3.00  2.00  2.50 

19.700  sfj.yd.  repavement  of  roadways,  macadam 

and  asphalt  .surface 147  1   .50  1 .  20 

4M10  sq  yd.  park  surface  restored 0 .  .50  3  00  1 .  25 

12..5(K)  lin.ft   electric  conduits,  J-in.  if.i 0.25  0  lo  0  ,30 

7.50  lin  ft.  electric  conduits,  IJ-in.  w.i 0.40  0.30  0  50 

7.50  lin  ft.  electric  conduits,  2-in.  w.i 0  60  0.50  0  75 

4100  lin.ft.  electric  conduits,  1-in.  w.i 0.30  0  20  0  40 

1 100  c.i.  outlet  boxi  s 1 .00  0  75  1 .00 

200  lin  ft.  c.i.  pipes  and  fittings,  6-in.  extra  heavy  1.50  2  00  2  00 

1.50  lin  ft.  ci.  pipes  and  fittings,  3-in.  extra  heavy  1.00  1.00  l.OO 

100  lin.ft.  vitrified  pipe  sewer,  1 2-in 3.00  2  50  3  00 

100  lin.ft.  vitrifie.1  pipe  sewer,  1.5-in 3.50  3  00  3.50 

100  lin  ft.  vitrified  pipe  sewer,  18-in 4.00  3.50  4.00 

100  lin  ft.  vitrified  pipe  sewer.  20-in 4.50  3  75  4.50 

lOfHin  ft.  vitrified  pipe  .sewer,  22-in 5.00  4  00  5  00 

2(K)  lin  ft.  vitrified  pip<- sewei,  24-in 5.50  4.50  5.50 

3  tons  c.i   sewer  pipe,  straight 50,00  75.00  40  00 

I  ton  c.i.  sewer  pi[)0,  special 90  00  75  00  50  00 

HO  lin.ft    pipe  .s<.wer  egg-shaped,  22J  in.  x  15  in.    .  10  00  4  00  4.00 

2.V)  lin  ft.  masonry  sewer,  3  ft.  6  in    X  2  ft.  4  in..  10  00  6  00  6.50 

IWI  lin.ft.  masonry  sewer.  3  ft    9  in.  x  2  ft.  6  in. . .  10  00  7  00  7  .50 

.50  lin.ft.  ma.sonry  .s.-wer,  4  ft    X  2  ft.  8  in 11.00  8  00  8  (M) 

I25lin.ft.  ma.sonrv  .s<-wer.  3  ft.  9  in 12  00  8  00  8  (K) 

780  lin.ft.  maintaining  electric  R.R.  single  track..  5  00  10.00  2.50 

Maintaining  and  un>lerpinning  subsurface  railroad  2000  (M)    20,(X)0  00    10,000  00 

100  lin.ft.  wat,er  pipe,  6-in l.(K)  lOO  0  75 

100  Im  ft.  water  iii[)e.  8-in 1.25  1    .50  I   ,50 

l(H)lin  ft.  wnlei  piiK,  12-in 1..50  2.00  160 

100  lin.ft.  water  pi(>e,  16-ln 2  25  3.50  1.80 

2.V)  lin  ft.  water  pipe,  20-ln 3.(M)  4  ()0  2  00 

»X)  lin  ft.  water  pip<-,  .30-in 6(H)  6  00  3  ()0 

,5<H)  lin  ft.  water  pipe.  .36-in    7.50  10  00  3.50 

2.'iO  lin  ft.  water  pipe,  48-in 10  fK)  15  00  4  00 

20  s.rvice  connections  for  water-pipM 25  00  25  00  10  00 

KKI  lin  ft.  gas-pifx-,  4-in.  C.I 0  60  1(K)  0  00 

KKi  lin  ft.  ga»-pip<-,  6-in    c.i 1  (X»  125  0  75 

HKI  lin  ft    gas-|)i(M-,  10-in.  c.i 125  l.V>  \m 

ino  lin  fi    K„M-pi(>i..  12-in.  ci 1.50  2  <K)  160 

KK)  lit.  ft    Ka»-pi|K-,  in-in.  ci 2  25  2  25  180 

IIM)  lin  ft.  r.v-pa.s^ing  pip.-,  5-in    w  i 2  ,50  3  (X)  3.00 

IIKI  lin  ft    by-pnsMing  pipe,  8-in    wi 3  00  3.50  3.50 

tl.-iOlin  ft.  by-passing  pipe.  12-in.  w.i 4  (X)  4  50  5  00 

I.VI  lin  ft    hv-piMnni'  pipe  on  frn^fle,  16-ln.  w.i...  5  25  5  00  12.00 

1 50  lin  ft   I, v-|.  I                                   •      -i-in.  w.i 3  (Ml  3.50  3.50 

I.W)  lin  fi    Ir.-:                                               3  (X)  5  (M)  4  (X) 

20  s,rvi.e  (•,,„,                                                      15.00  2(t  (X)  10  (X) 

75  t..ns  c  i    I, Ml                                          Hi^ht 100  (Ml  .50  (M)  40  (X) 

IH  Ions  ci,  hub  I....I  .,,ii_'.,i  pq..  ,  s,„.,i„| 120  (K)  75  (XI  65  (XI 

2(MMi  duct  ft   electric  cluetn  and  condullx  0  M)  0..30  0  50 

5(Xllin  ft.  elect ri.-dnctn  and  condiiilnwi.  pipe,  3-ln  0  .51)  0  (XI  0..55 
tfH)  lin.ft.  electric  diicin  and  conduits  w.i.  pipe,  3)- 

in 0  50  0  75  0  60 

20  wrvic*  «mifMvtifins  for  eluef  rir  (liirlii 25  (Ml  20  (Ml  10  (X) 

IfXXI  duct  ft   woiHKii  electric  ducts  and  conduits.  .  0  25  0  75  0  50 
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Fxti-mled  totals 


$2,744,2fl3  12,763.210  $2,872,705  $2,038,725  $2,044,281  $3.(VI0,727  $3,064,600  $3,143,17»  $3,322,831  $3,347,811 
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(Km.lMMl  iMi  yil.  •■nrlli  rxruvntlnti  nbovo  m.  Ii  w.  . 
KINIrii.yil  I'nrlli  (<xi<nvn(iciii  nixivo  niicl  Im-Iii»  rii   li. 

:I0  (mill  (t  iiiniiitniniiiK  niiil  iiiiiliTiiiiiiiltiu  liiiililliiiia 
MiiiiilaiiiiiiK,  iiiKvinii  mill  n-alnrliiK  ■lix'iiin  xiniiiiv  . 
Mitiiilniuiiii:,  inovifiit  itiiil  n-ntiiiiiitf  Miixwrll  litlilrl 

l>...il>l<'r  

IIS  iiiiuiiluihiiiit,  iirotcrtiiiK  mill  iimMTvlim  tin'a.  . 

l;is  n-|>lii<iiii!  lr.1.1. 

SII.IIMt  111  y<l   cc>iii-n'(i>  ninmiiiry..  

(MltH)  ril  yil     priiti-rlivK   polirn'ti'    liinnniirv   oiilaiiln 

w.p 

SOru.ytl  riililili'  aUiiip  niiuHiiiry. . 

3*)  pu.yil.  ilrv  nihlilr  ninmiiir>' 

'JO  I'll. yil    linrk  iimiiivnn'    . 

.10  ru.yil.  n-Mioviil  jiii.l  il|..|Mmil  ii(  fiiuiulmiimn. 

TO  Pii.yil    IikIIow  t<Tr:i  inltn  lirirk  or  liln  niiuHiniy 

1000  l>)il    KfiMil  ■>(  |>.iMlitiiil  n-iiii-iil 

■  KNNI  III!  ft      lillllHT  pill'!!       .  .         . 

•_•  M    (t    I.  111.  linilvr  (oiiiiiliiliniin  ... 
.'>0  I'll  vil.  I>ri  ki'ii  nliiiii-  iir  itrnvi'l     . 
ll.TOli  Mi.yil.  wiiliT|iroi.|iiitt,  1-plv 
U>0  »  1  vil.  wnloriiriMiliiii:,  :;-)ilv 
3t>.S0»>  iHi.vil.  «iitori>ri...tiiiK,  :t-pK 
lOOnq.yil.  n'ii(iTpli»itini;.   l-plv 

l(K)  mi.vil    Willi. rpr..,. linn.  -VpK  

11)0  sn  vil.  will.  rpr.H, lit, i:,  r.  plv  

llMl  silVil    walirprnoliiii;,  ilrv  pl\     

•JOOO  oii.yil    l.ri.k  in  a-pluill   rii.isii,- 

.Ml  lln  fl.  vilrilii.<l  ilr.uri  pi|x.,  U'-iii 

.V)  liii  (I.  vilriliiMl  ilr:iici  pi|H>.  lO-in 

M  liii.fl.  viliit'ii'il  .lr:iin  pi|x-,  X-in 

.SO  lin.ft.  vilriliiHl  ilraiii  pi|x<.  0-in 

.'lO  lin.ft.  vitriliisl  ilrniii  piix-,  4-in 

"•0  liii  ft.  I-  i.  ilraiii  pi|X',  tl-iii 

.W  lin.ft    0  i.  drain  pi|H',  l-in 

1200  lin.ft,  r,i.  ilniin  piix',  Itl-in.      

ItlO  lin.ft.  c.i.  pi|x'  ami  tiltinK^<.  :<-iii.  rutm  heavy. . 
.MOO  lin.ft.  i-.i.  pi|x>  ami  filtinKs,  l-in.  i-xtra  lirnvy. 
;{00  lin.ft  c  i.  piix"  ami  littiiiR8,  I'v-in.  oxtra  heavy.. 
200  lin.ft.  e  i.  pi|H>  ami  tittinKs,  H-in.  extra  heavy. . 

442.(H)0  duet  ft.  tunnel  ducts 

•2S,tm  duct  ft.  railroad  ducU 

.">;«)0  liiii.s  riveted  steel 

707t)  ton.i  sti^'l  Ix'ams  and  shapes 

!)l"i()  ton.i  steel  rods  and  bars 

UK)  ton..*  iniscellaniMius  iron  castings 

1  ton  nii..ieellaneou.s  sewer  irons 

2(X)  Ih.  siHM'ial  wire  forni.i 

12,000  lin.ft.  seasoned  oak  or  ash  hand  rail  l}-in. , 

lt>,;i(X)  sq.ft.  stei^l  Kratini^  for  ventilation 

3(M0sn.ft.  vault  licht.s 

6.S0  sq.yil.  sirlewalks  restored 

1(X1  s<i.yd.  rvpavenient  of  roadways,  macadam 

KXM)  sq.yd.  repavcment  of  roadways,  asphalt 

9(K)  sq.yd.  repavement  of  roadways,  granite  block. 
1I.3(X)   sq.ycf.   repavement  of  roadways,    Belgian 

block 

1000  sq.yd.  repavement  of  roadways,  asphalt  block 

100  lin.ft.  new  bluestone  curb 

100  lin.ft.  new  S-in.  granite  curb 

140  sq.yd.  repavement  of  roadways,  brick 

19,700  sq.vd.  repavement  of  roadways,  macadam 

and  Vi.sphalt  surf ac-* 

4.S(X)  si|  yd.  park  surface  restored 

12. .MX)  lin.ft.  electric  conduits,  ^-in.  w.i.  . 
7.M)  lin.ft.  electric  conduits,  IJ-in.  w.i.  .  . 

7.M)  lin.ft.  electric  conduits,  2-in.  w.i 

4400  lin.ft.  electric  conduits,  l-in.  w.i 

1 100  c.i.  outlet  boxes 

2f)0  lin.ft.  c.i.  pipes  and  fittings,  fi-in.  extra  heavy 
I.tO  lin.ft.  c.i.  pipes  and  fittings,  3-in.  extra  heavy 

100  lin.ft.  vitrified  pipe  sewer,  12-in 

100  lin.ft.  vitrified  pipe  sower,  l.'i-in 

100  lin.ft.  vitrifiinl  pipe  sewer,  IS-in 

1(X)  lin.ft.  vitrified  pii>e  sewer,  20-in 

100  lin.ft .  \ntrified  piije  sewer,  22-in 

200  lin.ft.  vitrified  pipe  sewer,  24-in 

3  tons  c.i.  sewer  pipe,  straight 

I  ton  c.i  pewer  pipe,"  special 

80  lin.ft.  pipe  sewer  egg-shape<l  22S  in.  x  I't  in. .  . 
2.50  lin.ft.  ma.sonrv  sewer,  3  ft.  0  in.  x  2  ft.  4  in..  . 

IfiO  lin.ft.  ma.sonry  sewer,  3  ft.  9  in.  x  2  ft.  6  in 

50  lin.ft.  m.isonr>-  sewer,  4  ft.  by  2  ft.  8  in 

12.5  lin.ft.  masonry  sewer,  3  ft.  9  in 

7.S0  lin  ft.  maint.^iining  electric  R.R.  single  track. 
Maintaining  and  underpinning  subsurface  railroad 

100  lin.ft.  water  piix\  fi-in 

100  lin.ft.  water  pipe,''S-in 

100  lin.ft.  water  pipe,0l2-in 

100  lin.ft.  water  piix',  lf>-in 

2.50  lin.ft.  water  pipe,  20-in 

.500  lin.ft.  water  pipe,  .30-in 

500  lin.ft.  water  pipe,  .36-in 

2.50  lin.ft.  water  pipe,  48-in 

20  ser\"ice  connections  for  water-pipes 

100  lin.ft.  ga-s-pipe,  4-in.  c.i 

100  lin.ft.  ga.s-pipe,  6-in.  c.i 

100  lin.ft.  ga.s-pipi>,  10-in.  c.i 

100  lin.ft.  gas-pipe,  12-in.  c.i 

100  lin.ft.  gas-pipe,  16-in.  c.i 

400  lin.ft.  by-pa.ssing  pipe,  6-in.  w.i 

100  lin.ft.  by-passing  pipe,  8-in.  w.i 

4150  lin.ft,  by-pa.s..^ine  pipe,  12-in.  w.i 

150  lin.ft.  by-pa-ssing  pipe  on  trestle,  16-in.  w.i 

1.50  lin.ft.  by-passing  pipe  on  t nestle,  8-in.  w.i 

130  lin.ft.  trestle  for  oy-passing  pipe 


20  se^^-i^e  connections  for  gas  pijie* 

75  tons  c.i.  hub  and  .spigot  pipe,  straight 

18  tons  c.i.  hub  and  spigot  pipe,  special 

2000  duct  ft.  electric  duets  anil  conduits 

•500  lin.ft.  electric  ducts  and  conduits  w.i.  pipe,  3-in. 
500  lin.ft.  electric  ducts  and  conduits  w.i.  pipe,  3i- 

in 

20  service  connections  for  electric  ducts 

1(XK)  duct  ft.  wooden  electric  ducts  and  conduits. . 


Extended  totals. 
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3  40 

3  25 

3.75 

2  00 

4  (X) 

4,(KI 

4  00 

4  00 

4  50 

4.00 

4  00 

4  00 

2  25 

5  00 

4  .M) 

4.25 

4  .50 

5  00 

4  .50 

4  .50 

4  .50 

2  .50 

(i  on 

5  (HI 

fi.OO 

5  00 

5,20 

5  10 

5  00 

5  00 

2  75 

6  (M) 

5  .50 

75  00 

.50  00 

45  (Kl 

60  no 

40  00 

60  00 

40  00 

ion  00 

75  00 

105  00 

100  OO 

70  (10 

inn  no 

75  00 

90  (X) 

70  00 

1.50  no 

100  (X) 

5.00 

4  0(1 

5  .Ml 

4   .Ml 

4   50 

6  00 

2  .50 

10  00 

5  (K) 

8  00 

(i  111) 

6  M) 

7   25 

r,  25 

8  00 

4  00 

10  00 

7  (K) 

8.25 

7  00 

7  on 

7   .M) 

7  00 

9  00 

4  .50 

10  00 

9  00 

12  00 

9  00 

7  .5n 

12  00 

7  .50 

10  00 

5  00 

12  00 

12  0(1 

12  .50 

9  no 

6  10 

7  .50 

8  (K) 

11   (X) 

5,00 

10  00 

12  00 

10  00 

4  (10 

6  00 

5  .50 

2  (K) 

5  00 

5  00 

10  00 

11    .50 

17,000  00 

13,500  00 

20,0(X)O0 

21,000  no 

2oon  on 

10,000  no 

15,000  00 

25,000  00 

26,000  00 

2  00 

1  00 

0,80 

1  no 

n  40 

1  on 

1   00 

2  .50 

1   (K) 

2.25 

1   25 

1    10 

1    25 

0   60 

1 ,  .M) 

1    25 

2  75 

1    .M) 

3  00 

1   .50 

1    .50 

1    75 

0   75 

2  no 

1    .50 

3  00 

2  25 

3  .50 

2  00 

2  no 

2  .Ml 

1   00 

2   50 

2  .50 

4  00 

3  50 

3  75 

2  .50 

2  .50 

4  00 

1    25 

3  .50 

2  75 

4  00 

4  60 

5  00 

3  .50 

4  no 

5  no 

2  .M) 

9  (X) 

5  00 

6  00 

6  00 

7  00 

5  00 

5  (V) 

6  IK) 

3   IK) 

12  (V) 

6  00 

8  00 

9  00 

9.00 

9  00 

0   5(1 

S   00 

1  on 

21)  (III 

12  00 

in  00 

12  00 

20  00 

25  no 

12   O'l 

2n  IK) 

2.5  no 

211  no 

in  no 

25  00 

25  00 

2  00 

1  0') 

0   75 

1    IKI 

(1   40 

0  75 

n  5n 

2  no 

1  00 

2  25 

1    25 

1  no 

1    15 

0   .50 

1  no 

0  75 

3  00 

1   .Ml 

2  .50 

1    50 

1    50 

1    25 

n  60 

1    .50 

1   25 

4  (K) 

2  .50 

3  00 

2  00 

1    80 

1   .50 

'I  75 

1   75 

1    .50 

5  00 

3  .50 

4  00 

2  .50 

2  50 

2  on 

■  no 

2  75 

1   60 

6  00 

4  60  , 

3.00 

4  no 

2  20 

2  75 

2  .50 

3  .50 

3  00 

4   00 

4  00 

4  .50 

5  00 

2   Ml 

3  (K) 

3  00 

3  75 

3  25 

6  00 

5  00 

4  25 

6  00 

4  00 

3  75 

3  50 

4  00 

4  00 

7  00 

5  00 

8  00 

10  (K) 

5  00 

4  75 

4  OO 

5  00 

8  00 

15  00 

10  00 

6  00 

S  (H) 

3  00 

3  no 

2  .50 

4  00 

2  00 

10  00 

5  00 

10  00 

9  fX) 

3  00 

5  no 

3  00 

3  no 

2  .50 

8  00 

6  00 

20  00 

25  (HI 

12  (X) 

20  no 

25  00 

15  00 

1(1  00 

20.00 

30  no 

.50  (M) 

35  (K) 

35  no 

60  00 

35  00 

45  00 

30  00 

.50  00 

40  00 

75  00 

75  (Ml 

70  no 

75  (K) 

65  00 

75  00 

60  00 

100  00 

80  00 

0  .50 

0  .50 

0  .50 

0  25 

0  .50 

0  .50 

0  35 

1  00 

0  75 

2.00 

0  75 

0.45 

0.55 

0  .50 

0  00 

0  .50 

1  00 

0  75 

2  00 

1  00 

0  .50 

0  70 

0  .50 

0  70 

0  60 

1   00 

0  80 

30  00 

25  00 

12  00 

20  00 

25  00 

25  00 

10  00 

50  00 

30  00 

0  90 

1.00 

0  .50 

0,75 

1.25 

1   00 

0,50 

1.00 

1  25 

$3,357,808 

$3,358,111 

$3,409,436 

$3,445,596 

$3,445,680 

$3,583,550 

$3,772,697 

$3,860,786     1 

$3,888,387 
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Bids   received  until   May   17,   1915. 

Contract  8 — -Nepaug  Reservoir 

Hartford,    Conn. 

Sealed  proposals,  addressed  to  the  Board  of  Water  Com- 
missioners of  the  City  of  Hartford,  for  the  construction  of 
a  new  gravel  surface  road  north  of  Nepaug  Reservoir  in  the 
Town  of  New  Hartford.  Conn.,  will  be  received  at  the  office 
of  the  Board,  City  Hall,  Hartford,  until  3:00  p.m.,  Monday,  May 
17,   1915. 

Contract  8  comprises  the  construction  of  a  gravel  road 
about  l';2  miles  long  through  new  country.  The  road  will 
have  a  travel  path  14  feet  wide  with  S  inches  of  gravel  sur- 
facing, together  with  the  necessary  culverts  and  guard  fences. 

I'lans  and  specifications  may  be  obtained  at  the  office  of 
the  Chief  Engineer,  Pilgard  Building,  Hartford,  Conn.,  on 
deposit  of  J.'j.OO,  which  amount  will  be  refunded  if  the  planr. 
and  specifications  are  returned  in  good  order  before  June  17, 
191.5.  Specifications  used  in  making  a  bid  will  be  considered 
as   returned. 

A  certified  check  or  cashier's  check  for  $2,000  must  ac- 
company each  bid  and  the  successful  bidder  will  be  required 
to  furnish  bonds  in  the  sum  of  $20,000.  The  right  is  reserved 
to   reject  any  and  all  bids. 

It  is  expected  to  let  contracts  in  the  near  future  for  the 
following  work,  which  is  in  the  immediate  vicinity  of  this 
location  and  which  may  be  looked  over  by  prospective  bidders 
at  the  same  time  that  the  road  work  on  Contract  8  is  ex- 
amined: 

Contract  9 — East  Dike.  Contract  probably  will  be  adver- 
tised about  June  1st  and  calls  for  the  construction  of  an 
earth  dam  about  25  feet  high  and  600  feet  long,  containing 
about  28,000  cubic  yards  of  earth  embankment  and  1,500  cubic 
yards  of  masonry   core   wall. 

Contract  10 — Richards  Corner  Dam.  Contract  probably  will 
be  advertised  about  June  15th  and  calls  for  the  construction 
of  an  earth  dam  70  feet  high  and  800  feet  long,  containing 
about  250,000  cubic  yards  of  soil  and  gravel  filling,  13,000 
cubic  yards  of  masonry  core  wall,  10,000  cubic  yards  of  rock 
excavation  and  a  concrete  conduit  and  stream  control  for  a 
drainage  area  of  62  square  miles. 

Later  in  the  year  a  contract  will  be  let  for  clearing  the 
entire  Nepaug  Reservoir  area  of  about  900  acres  and  grub- 
bing about   125   acri-s  of  shore   line. 

BOARD  OF  WATER  COMMISSIONEkS, 

WALTER  S.  GARDE,  I'resident. 
FRED   D.   BERRY,  Secretary. 
CALEB  MILLS  SAVILLE,   Chief   Engineer. 

95 


Bids   received   until   May    II,    1S)I.'>. 

Sewers  and  Disposal  Plant 

I'alisades  Park,  N.  J. 
SEALED  I'ROI'OSALS  will  be  received  by  the  Mayor  and 
Council  of  the  Borough  of  Palisades  Park,  N.  J.,  at  the  Bor- 
ough Hall,  on  Tuesday,  May  11th,  1915,  at  8  o'clock  P.M.,  for 
the  construction  of  a  Sedimentation  tank  of  the  Imhoff  type. 
Sludge  drying  beds  and  all  other  appurtenances,  also,  for  a 
system    of   sewers,    consisting   of 

about   1430   ft.   20  inch   Pipe  sewer. 


43S0 

1450 

4940 

2S390 


13 


12 

10 

8 

Manholes, 
and    siphon    under   tracks    of   Northe-n    Railroad,    etc. 

Plans  and  specifications  can  be  seen  at  the  office  of  Lemuel 
Lozior,  Borough  Engineer,  Central  Boulevard  and  Broad  Ave- 
nue,  I'alisades   Park,   N.   J. 

Prospective  bidders  can  obtain  a  copy  of  the  plans  and 
specifications  for  a  deposit  of  Ten  ($10.00)  Dollars,  which 
deposit  will  be  refunded  upon  the  return  of  the  plans  and 
specifications  in  good  condition. 

All  proposals  must  be  made  upon  the  forms  furnished  and 
in  full  conformity  with  all  the  requirements  and  conditions 
expressed  therein. 

The  work  will  be  divided  into  two  sections,  "A,"  including 
the  sewers,  manholes,  etc.,  "B,"  including  the  sedimentation 
tank,  drying  beds,  etc. 

Bidders  are  invited  to  offer  proposals  either  for  Section  "A" 
or  Section   "B"  or  for  both  Section   "A"  and   "B." 

A  certified  check  drawn  to  the  order  of  the  Mayor  and 
Council  of  the  Borough  of  Palisades  Park  in  the  sum  of  Fivi^ 
Thousand  Dollars  ($5000.00)  must  accompany  each  proposal 
for  Section  "A,"  in  the  sum  of  Two  Thousand  ($2000.00)  Dol- 
lars for  Section  "B,"  or  in  the  sum  of  Seven  Thousand 
($7000.00)  Dollars  for  both  Sections  "A"  and  "B"  as  surety  that 
contract   will    be   entered   into   if   proposal    is   accepted. 

A  Surety  Company  bond  equal  to  the  amount  of  the  con- 
tract  will   be   required   in   each   contract. 

Bidders  are  particularly  notified  that  no  bids  will  be  re- 
ceived after  the  time  named  above,  8  o'clock  P.M.,  May  11th, 
under  any  circumstance. 

The  Mayor  and  Council  of  Palisades  Park  reserve  the  right 
to  reject  any  or  all  bids. 

BENJAMIN    E.    BUDDS,    Mayor 
GEORGE   F.   WILSON, 

Chairman  Sewer  Committee. 

EDGAR  R.  DAVIS,  Borough  Clerk. 


BIdH   received   until    Mny   14,    1915. 

To  Paving  Contractors 

Greenville,   S    C 

Sealed  proposals  on  blank  forms  furnished  by  the  City,  and 
addressed  to  the  City  Engineer,  will  be  received  by  the  Mayor, 
City  Council  and  Paving  Commission  until  11:00  A.M.,  May 
14th,  1915,  for  furnishing  material,  eciulpment,  labor,  etc.,  to 
construct  complete  street  and  sidewalk  paving  in  the  City  of 
Greenville,   S.   C. 

The  work  consists  of  approximately  70,000  sq.yds.  of  Street 
Paving:  20,000  sq.yds.  of  Sidewalk  Paving;  25,000  lln.ft.  of 
Oranlte  Curb;  10,000  lln.ft.  of  combination  Cement  Curb  and 
Gutter;  also,  necessary  storm  .sewers,  catch  ba.slns,  man- 
holes,  etc..   to   make   a   complete   job. 

Each  1)1(1  on  propo.sal  .No.  1  must  be  accompanied  by  n  cer- 
tified check  made  payable  to  the  City  Clerk  and  Treaa.  for  not 
loss  than  five  per  cent.  (5%)  of  the  total  amount  of  bid.  Each 
bid  on  proposal  No.  2  must  be  accompanied  by  a  certified 
check  made  payable  same  as  above  for  not  less  than  $2,000.00. 

Th«   right   Ih  reserved   by   the  City   to  reject  any   or  all   bids. 

I'lais  and  HpeclficatlonH  can  be  seen  at  the  (XIlco  of  the 
City    Engineer,  Greenville.   .South   Curollmi, 

JOHN    M.    MAIl.MUALL.    Mayor. 

G.    KHANK    LEAGUK,    City    Clerk    &    Treua. 

C.   P.   BALLENGEH.  City   lOnglneer 


niilM  received  until  May  17,  1915. 

Concrete  Reservoir 

Salem,  Mass. 

Sealed  proposals  will  oe  received  by  the  Director  of  Public 
Works  of  the  City  of  Salem,  Mass.,  until  ten  o'clock  A.M.,  May 
17,  1915,  for  the  construction  of  a  covered  concrete  reservoir 
of   10,000,000  gallons  capacity. 

Plans  may  be  seen  an<l  specifications  obtained  at  the  office 
of  the  City  Engineer  at  Salem,  Mass.,  or  at  the  office  of  Wil- 
liam S.  Johnson,  Consulting  Engineer,  101  Tremont  Street, 
Boston,  Mass.  .\  <ieposit  of  tlve  dollars  ($5.00)  will  be  ro- 
<iulred  for  copies  of  the  plans,  which  deposit  will  be  refunded 
upon  the  return  of  the  plans  In  good  condition  within  two 
weeks  after   the   bids  are  opened. 

lOach  bill  must  be  accompanied  by  a  certified  check  for 
three  thousand  dollars  ($3,000)  payable  to  the  City  of  Salem. 
The  bidder  to  whom  the  contract  Is  awarded  will  be  required 
to  furnl.sh  a  bond  In  the  sum  of  twenty-five  thousand  dollars 
($25,000) 

The  right  Is  reserved  to  reject  any  or  all  bids  at  the  dis- 
cretion  of   the   Director. 

P.   J     KKI.LEY. 
Director  of   Public  Works. 

GEUUGE  V.  ASIITON,   I'lty    Engineer. 


Mav  i;!.  liiir. 
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:MM IIIIIIIIIIIIIIIIIIWIIIimilllllllllllllllMH 


}cri':  \i)\    «.  \i  N 


i:  \s'i'i'.ii N    III  11,111  N(. 


(\int<<n)plat<'<l   ImiIIiIIdi;   op.rnl  Iomm  In   L':i  rllli'H  In   llw   KiiHtiTII 

Stiitt-H    fi'oiii    pliins    llliil    In    .\|iiil    Nhiiw    u    Kiiln    of    |l,i .<n)ii   m- 

lli',.  riitniiiii'i-il  Willi  Ihi'  siiinr  niiinlli  Iiihi  vciir.  'I'IiIh  miln 
IM  |iii>Ki.'».slv.'  for  In  .M:ir.h  II  wiim  only  hIIkIiiI.v  ovit  JI.ikmi.oiki, 
In  Ki'briniry  $.1.iiOO.iiiM)  anil  In  .laniiary  alioiil  th<-  Haiiic  II  Im 
the  larufsit  naln  m-oiilpil  for  mure  than  a  yiMir.  K<ir  tin- 
Urst  four  inuntliH  the  ki>I>>  I"  th<'8i<  cltlox  aKKi't-Kati'd  $!),liOO,nou 
.>!■   1 1  ' ; . 

A  falling  oft  of  $1,000,000  in  lofoidod  In  2t>  t'.ntral  iltloH, 
coniparcs  with  out'  of  tiiorc  than  $3.0im).imiO  laHt  month  and 
noarlv  a.-*  nuu-h  In  cai-h  of  th<<  two  pii^vlouH  oiu'M.  Thi-  1o»m 
of  $1.300.0.10  In  H  .>^onth<-i'n  i-ltlcH  coinparcHWlth  one  of  ovit 
$3.SOO.OOO  In  the  prcvlodN  month.  Kvcn  on  the  rjiciflc  ooaat 
In  the  Wf.sliTii  !<tat<'M  th--ir  Is  a  Ions  of  MllKhtly  more  than 
$1,000,000  In  April  rompiiicil  with  $4,000,000  lust  month  and 
ni'orly  $19,000,000  during  the  nist  four  months  of  thi-  yrar. 

i:.\STi;K>f  STATi:s 


Alhiiny.  N    ^■ 
BridRi'i""'' •  <""»'i 
Butlalo,  N    \ 
Klii4il>..tli.  N    .1 
Hartfor.1,  C.t.n 
Hobok.Mi,  N    .1 
J.TS.-V  ("it  \ .  \    .1 
Newiirk.  N    I 
New  n.xiford,  M;i.s.i 
New  H.iven.  Cimn. 
New  York,  N.  Y. 

Rronx 

nr.i..klvn 

M:inhattaii    .  . 

Qutx'iis 

Patorson,  N.  J. 
Philadelphia.  Ponn. . 
Pitt.^burch.  Penn. .  . 

Portland,  Maine 

Reading.  Penn 

Rochester,  N.  Y 

Scranton.  Penn 

Sprin|tfield._Mn'»s. . 

S\Taeuse,  N.  Y 

I'tie?,  N.  Y 
Wilkes-Barre,  Penn.. 
Worcester,  Mass.  . 


WI'XTKItN  HTATliH 
Mnntli  iif  April 


Month  of 

April            First  Four  Months  of  Veni 

lol.^ 

1011 

1015 

1914 

$.'S.-,,7t.% 

$i.i,';f...w.'i 

»1. 240,005 

$2,4. VI  .2 10 

1.  Pl.t,  1  in 

2:t.i.'<u 

2,.1ll,lin 

1 ,200,8.82 

I.IIH). IIIHI 

1,2S0,I1IMI 

2,7os,ono 

2,871,000 

iii.:.7.-. 

i'i:!,77i 

.1,TO..181 

576,480 

.■>--.\r.(i_' 

117.1  i:t 

i,r)0<),.so4 

1,284,. 5)0 

."t7.r.oo 

li).->...7:! 

4.!1,7>II) 

.3.m.l2^ 

I'.'H.OIlll 

-r.-,i7l 

i,fin:t,s7o 

1.1. -.2.710 

(U'l.sir, 

7")  1,112 

2.888.3:17 

2.«76..->29 

t:i7,.->20 

.■io2,ir.o 

1,193.782 

1.. 330.449 

•Ir..-),.J20 

249,485 

2,097,800 

1,230.939 

•J,'>17..VM) 

1 .7(l-..07.- 

10.089,475 

5,946,1.30 

l.Mis.:;i'..'> 

i.v'ii.:.'j() 

ll,n3fl,r.f,5 

13,.S40,400 

.-..s!  1.7  III 

l..!71,IIIK) 

22,781,765 

1.->,SI7,490 

■2.:!7t.iii'..-. 

2.2i'.!i.r.2r> 

6..307,4nr. 

6,092, .502 

121, IlT. 

20.S,44S 

3,32,511 

489,114 

3,4i<>,".inn 

.i,(»7."i.nn.'-. 

12,323,700 

11,297,825 

97t,2S,3 

l,1.5S,22.'> 

2,055,385 

5,298,446 

177,7.-it 

,s.-),ono 

111..17.'-> 

87,201) 

383,900 

768,975 

l,l.W.2.i7 

i,i.'-.r>.i09 

2,78r,,.iSl 

2.6.58,416 

]lS,n.".2 

].">7,.'?8.1 

3ir>,(i9R 

.372.845 

.V..->.l7.-> 

4.')<i,ir,o 

1,884,8.33 

1,404,713 

271,171 

:ir.t.i7.-> 

1,171.105 

,')91.180 

.^7:i,:!r.."> 

277,0(1.') 

729,795 

377.390 

ll'',7l|-. 

80,1!»4 

MJ.SW 

451,522 

1,040,69-. 

1 .393.046 

Totals $.30,221,216     $26.044.2.53     $90.3.50.691     $->1.479,738 


CENTRAL  STATES 


.\kron.  Ohio 

Canton,  Ohio 

Chicaeo,  III 

Cincinnati.  Ohio 

Cleveland.  Ohio 

Columbus.  Ohio 

Davenport ,  Iowa 

Des  Moines,  Iowa. .  . . 

Detroit.  Mirh 

Duluth,  Minn 

Evansville,  Ind 

Ft.  Wavne,  Ind 

Grand  Ranids,  Mich. 
Indianapolis,  Ind..  .  . 
Kansas  Citv,  Kan. . . 

Kansas  City,  >Io 

Milwaukee,  Wis 

Minneapolis,  Minn..  . 

Oak  Park,  III 

Omaha,  Neb 

Peoria,  III 

St.  Louis,  Mo 

St.  Paul.  Minn 

Toledo,  Ohio 

V<»ung3town,  Ohio. . . 


Month  of 

1915 

$35.5,410 

217.520 

6.820,700 

1,317.485 

3.076,385 

465,0.55 

108.022 

225.223 

3.012.790 

340.178 

70.108 

S.'^s.r.io 

2os.:i''t 

77r...511 

14  7.. 560 

1,125.170 

1.173.693 

1,951.0.35 

219..560 

389.420 

317..305 

osf..7in 


April 

1914 

$627,265 
107.100 

9,465,800 
964,425 

2,.594,115 
683,.555 
2.56,098 
181,178 

2,930,860 
440,491 
179,717 
.3.88,5,50 
1.35,9,34 

1,0.36,716 
113,995 
735,665 

1,. 3.53.040 

1,912,290 
.347.660 
.593.035 
1 79.6.50 

1.7.34.412 

1,20  (.7.59 
772.14  4 
470,035 


First  Four  Months  of  Year 


191 

$87.' 

47^ 

24.7.56 

2,624 

9,948 

1,222 

'237 

461 

8.079 

679 

627, 


.6.50 
,604 
.425 
705 
.682 
983 
,,305 
,100 
010 


743.195 
2.240,517 

403,685 
3.2.57,975 
2,729,319 
4.620,160 

744,6,80 
1,171,4.55 

704,230 
4.051,332 
3.1 18,8.50 
2.714,20-t 

.579,010 


1914 

$1,209,980 

292,120 

27,401 ,750 

2,725,660 

9,361,000 

1,754,205 

807,873 

621,628 

10,888,325 

1,089,012 

516,824 

1,798,522 
2,.594.380 

376,121 
4.190.260 
2.969.204 
5.008,715 

771.615 
1.315.815 

806.010 
4.946.051 
4,4.34.224 
2,170„366 

773.437 


Totals $2.5,641,314  $26,672,389  $77,099,345  $88,823,697 

SOfTHERN  STATES 


Atlanta,  Ga.      . 
BirminEham,  .Ma  . 
Chattanooea,  Tenn. 
Dallii-s  Tex       . 
Ft.  Worth,  Tex 
Hou.'ton.  Tex 
Louisville,  Ky. 
Memphis,  Tenn. 
New  Orleans,  La. . . . 

Norfolk,  Va 

Richmond,  Va 

San  .Antonio,  Tex. .  . 

Tampa.  Fla 

Washington,  D.  C. . 


Month  of 

April            First  Four  Mor 

ths  of  Year 

1915 

1914 

1915 

1914 

$446,3.37 

8629.844 

$1,4.59,511 

$1,847,844 

169.701 

318,144 

.5.33,144 

1.021.424 

44.295 

219,490 

147.412 

494.995 

492.175 

.565,.335 

1,104.0.55 

2..3.54.51S 

81.495 

214,0.50 

.343.7.55 

829.648 

178.,S.T3 

.352,6.38 

61.5,660 

1.104.782 

282.400 

451,820 

1.160.235 

1.580.485 

438..355 

420,080 

987.828 

1,427,225 

3.39..571 

218,3.50 

778.278 

857.804 

163.218 

312,630 

6.36..506 

977.075 

.370.114 

.5.57,131 

1.073.964 

1.. 5.57.2.50 

131.9.55 

324,760 

4.32.380 

1,425,115 

90.440 

96,290 

289,690 

445.235 

1,029,020 

S51,.309 

3,105,007 

3,651.088 

Denver,  Colo. 

$.326..590 

$225,403 

$8.V).i25 

$972, 536 

I.IM  Annelen,  Calif 

1  ..566.804 

1 ,89M,.30') 

4.112.217 

6,627  „32l 

llnkland,  Calif   . 

.5.30. .302 

-.05.540 

l..' 75.659 

l.620„5Mi 

I'lirtlnnd,  On- 

5.59.415 

769. .VKI 

l,747.fK)<» 

2,702,.595 

Salt  Lake  Citv.  Itah 

252.852 

.121.200 

0B5.592 

8<>2.H(I() 

Hun  Dieito,  Calif 

80,475 

240.805 

ni5..5.55 

1,0.30,67-1 

Sun  FraiieiHeo.  Calif, 

1  .IK(I..I74 

1,707,(MH 

4.728,1-1,5 

1 7,587,635 

.S..atlle,  Wii^h. 

H.37.I05 

1 .227.9.30 

2,289, 2-15 

3,911,285 

.SiM.kane.  Wiu.li  . 

126,725 

214.610 

M-.i.mr, 

.3.59,115 

Th.  oinn.  Wn..li 

47,889 

105..303 
$7,115,650 

■.iWifitm 

520,09(1 

Totals 

tO,074,Sl  1 

$17,214,221 

$30,104,603 

ll.\II.%\ 

.\YS 

Totals   $4,240,818       $.5..531.871     $12,667,431     $19,574,488 


Florida — Charlotti-  Harbor  &  Noithern  Ily. — This  company 
conl.  inplatea  tho  i-xteiiHlon  of  IIh  lint-  from  IlldKewood  to 
Martow.  about  four  nill<-H.  L.  M.  KontB.  Boca  Grande.  Fla..  Is 
Vlci-- I'ri-s.  and  Gen.   Mur. 

+KI«rl<la — Sf-abouid  ,\lr  Line  Ry. — It  Im  reported  that  thJH 
company  has  awardi  d  a  contract  to  A.  F.  LANGFOHD  for  the 
extension  of  Ita  Laki-  Wales  line  from  Bayard  toward  Lake 
Klsslmmec.   about   16   miles. 

MImmImnIppI — Surveys  have  been  started  for  the  construction 
of  the  proposed  railway  from  Yazoo  City  to  Carthage,  Miss., 
about  62  miles.  R.  H.  Douthat,  Secy.,  Yazoo  Commercial  Club, 
is  interested. 

Loulalann — Texas  &  Pacific-  Ry. — Surveys  are  being  made 
by  this  compan.v  for  additional  yard  tracks  at  Alexandria,  La. 
C.  H.  Chamberlain,    Dallas,  Tex.,   is  Ch     Kngr. 

TenneHsee — Whiting  Lumber  Co. — The  construction  of  a 
railway  from  Butler.  Tenn..  to  the  summit  of  the  Dlue  Ridge 
is  (-onlcmplated  by  this  company.  J.  M.  Lacy,  Elizabethton. 
Tenn.,   is  fjupt.  of  Constr 

MiNNniirl — Missouri,  Oklahoma  &  Gulf  Ry. — Plans  are  being 
made  by  this  compan.v  for  the  extension  of  its  line  from  Joplin 
to  Kansas  City.     Alexander  New,  Kansas  City.  Mo.,  is  Receiver. 

Texan — Gulf.  Colorado  &  Santa  Fe  Ry. — This  company  plans 
to  expend  $300,000  for  the  itnprovenient  of  its  system  in  Texas. 
F.   Merritt.  Galveston,  Tex.,   is  Ch     Engr. 

Te.xa-s — International  &  Great  Northern  R.R. — This  company 
has  applied  for  permission  to  issui-  $1,000,000  in  receivers' 
certificjites  for  the  purpose  of  making  extensive  repairs  to 
its  roadbed  and  tracks  in  Texa.«.  on  account  of  flood  damages. 
James  A.    Baker  and   Cecil   A.   Lyon.   Houston,   are   Receivers. 

Texas — T.  .1.  O'Donnell.  Sweetwater.  Tex.  and  W.  L.  Car- 
wile.  Dallas.  Tex.,  are  promoting  the  construction  of  a  rail- 
way between  Midland  and  Lamesa,  about  55  miles.  For  a 
bonus  of  $25,000  they  offe;-  to  locate  the  shops  of  the  pro- 
posed  road   at   Midland. 

Nevada — Nevada  Short  Line  R.R. — Plans  are  being  pre- 
pared by  this  (-ompany  for  the  extension  of  its  line  from 
Lower  Rochester  to  Rochester,  Nev.  A.  A.  Codd,  Reno.  Xev., 
is  Pres.  and  Gen.  Mgr. 

.\rIzona — Arizona  Eastern  R.R.  Co. — According  to  press 
reports  this  company  contemplates  electrifying  its  division 
from  Phoenix  to  Mesa.  Ariz.     C.   M.   Scott.   Phoenix,  is  Supt. 

+ralifornia — California  Southern  Rv. — This  company  has 
awarded  the  contract  to  th.-  BLY'THE  CONSTRUCTION  CO.. 
Los  Angeles,  for  the  construction  of  a  41 -mile  railway  from 
Blythe  Junction  to  the  lower  Palo  Verde  Valley.  G.  W.  Rice, 
Blythe  Junction,  is  Ch.  Engr. 

FLECTRIC  RAILWAYS 

I.onell,  ^lass. — The  Bay  .State  St.  Ry.  Co.  is  considering  the 
extension  of  its  Varnum  Ave.  line  from  Lexington  Ave.  to 
Fowler   St.      R.   S.   Goff.   Boston,   is  Vice-Pres.   and   Gen.   Mgr. 

New  Roofaello,  N.  Y. — The  Westchester  Electric  R.R.  Co. 
has  applied  for  a  franchise  to  extend  its  Winyah  Ave.  line 
from  North  Ave.  to  the  Pelham  line;  also  for  a  franchise  to 
double-track  its  line  on  Fratiklin  Ave.  Vl'illiam  B.  Wheeler, 
Mt.   Vernon,   is  Supt. 

Walden.  N.  Y. — Thomson  &•  Wooster.  Wnlden.  is  makng 
surveys  for  the  construrtioii  of  the  iiroposed  electric  railway 
to  connect  the  line  of  the  Orange  Countv  Traction  Co.,  Wal- 
den, with   that   of  the   W.-iIIkill   Transit   Co..  Goshen. 

\\est  Ne«-  York.  N.  .J. — The  Board  of  Directors  of  the 
Board  of  Trade  are  agitating  the  con.struction  of  a  crosstown 
trolley  line  to  the  ^A'est  New  York  Ferry.  C.  B.  Herman.  Ber- 
genline   Ave.   and   17th   St..   West  New   York,   is  interested. 

(iermantown,  Penn. — The  Business  Men's  Association  is 
considering  the  construction  of  an  electric  railway  in  East 
Germantown. 

+MeConnellsburg'.  Penn. — The  McConnellsburg  and  Ft.  Lon- 
don Ry.  Co.  has  awarded  the  contract  to  REED  &  CO..  Hazel- 
ton,  for  the  construction  of  an  electric  railway  from  McCon- 
nellsburg to  Ft.  I^ondon.     Noted  Mar.   11. 

Mayfield,  Ky. — Plans  are  being  made  to  revive  the  pro- 
ject to  construct  an  electric  railway  from  Mavfield.  Kv..  to 
Humboldt.   Tenn.      R.   H.   McNeely.   Paducah.   Ky..   is  interested. 

Columbns.  Ohi€» — The  City  Council  has  granted  a  franchise 
to  the  East  Linden  Electric  Ry.  Co.  to  sonstruct  an  electric 
railway  on  T^eonard  and  Jovce  Ave. 
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Joliet.  111. — Work  will  soon  be  started  on  the  construc- 
tion of  the  proposed  extension  of  the  Hickory  St.  line  in 
Juliet  from  Smith  St.  to  Theilers  Park  bv  the  Chicago  &  Joliet 
Electric   Ry.   Co.     J.   R.   Blackball.  Joliet.   is   Gen.   Mgr. 

ftninoy,  11. — The  Quincv  Ry.  Co.  contemplates  the  recon- 
struction of  it."?  line  on  Maine  St.  from  Eighth  to  18th  St.  H. 
J.  Vance,  P-oria,  is  Pur.  Agt. 

Iowa  City.  Iowa — The  Iowa  City  Electric  Ry.  Co.  is  mak- 
ing plans  for  the  extension  of  its  line  to  the  Manville  Hei.shts 
.■\rlflition.  J.  O.  Schulze,  Iowa  City,  is  Pres.,  Gen.  Mgr.  and 
Pur.    Agt. 

KanMaN  City,  llo. — The  K.-nsas  City  Ry.  &  Light  Co.  plans 
to  construct  14  miles  of  double-track  extensions  in  Kansas 
City.     John  M.   Egan   is  Pres. 

.Sprinefleld.  Mo. — The  Springfield  Ry.  &  Light  Co.  contem- 
plates the  construction  of  an  extension  of  the  Monroe  St.  line 
to  Phelps  Grove  Park,  Springfield.  Charles  H.  Guckel  is  Gen. 
Mgr. 

Clebnme.  Tex. — John  W.  Floore,  Sr.,  who  recentlv  pu"-- 
chased  the  street  railway  system  of  the  Cleburne  St.  Ry.  Co. 
at  receiver's  sale  will  make  extensive  improvements  to  the 
property.     The  system  embraces  six  miles  of  track. 

CorpoH  Christi,  Tex. — J.  H.  Caswell.  San  Diego.  Calif.,  and 
associates  plan  to  construct  a  system  of  interurban  electric 
railways  in  this  section  and  to  build  a  local  system  of  street 
railways.  The  inteiurban  lines  will  run  from  Corpus  Christi 
to  Kirigsville,  via  Bishop;  from  Corpus  Christi  to  Portland 
and  from  Corpus  Christi  to  Oso.  The  construction  of  a  large 
electric-power  plant  is  planned  in  connection  with  the  project. 

+Glen  Rose,  Tex. —  (Official) — The  Glen  Rose  &  Walnut 
Springs  Ry.  Co.  has  awarded  the  contract  for  the  construc- 
tion of  its  proposed  electric  railwav  from  Glen  Rose  to  Wal- 
nut Springs,  about  11  miles,  to  the  R.\1L  ROAD  CONSTRUC- 
TION CO..   80  Fifth   Ave..    New   York.   N.   Y.      Noted   Oct.   1. 

Houston,  Tex, — The  Houston.  Richmond  &  Western  Trac- 
tion Co.  has  been  organized  for  the  purpose  of  constructing  an 
interurban  electric  railway  from  Houston  to  Richmond,  nbout 
35  miles.  The  incorporators  are  Edward  Kennedy,  W.  W. 
Thomas  and  J.   C.   Eganhouse. 

Fresno,  Calif. — The  Fresno  Interurban  Ry.  Co.  is  preparing 
to  extend  its  electric  line  to  the  Gould  Colony  and  build  a 
spur  track  to  the  Barton   Winery. 

AVindiior,  Ont. — The  Sandwich.  Windsor  &  Amherstburg  St. 
Rv.  Co.  has  applied  for  permission  to  construct  a  loop  on 
Ferry  Ave.  in  Windsor.  James  Anderson,  Windsor,  is  Gen. 
Mgr."  and   Pur.   Agt. 

Brandon,  Man. — The  Brandon  Municipal  Rv.  will  make  the 
following  extensions:  Princess  Ave.  from  22nd  St.  to  24th 
St.:  from  the  present  terminals  on  Victoria  Ave.  and  Princess 
Ave.  east  to  Percv  St.;  on  ISth  St.,  from  Victoria  Ave.  to 
College  Ave.  and  along  College  Ave.  to  13th  St.  R.  E.  Speak- 
man  is  Engr.     Noted   May  6. 

1,1GHT,    HEAT    .\XD    POWER 

StandiMh.  Maine — The  Cumberland  County  Power  &  Light 
Co.,  I'ortland,  has  made  application  for  a  franchise  to  supply 
electricity  to  the  town  of  Standish.  A.  H.  Ford,  Portland,  is 
Gen.    Mgr.    of   the   company. 

Rradlne,  Momh. — Press  leports  state  that  the  town  of 
Reading  has  decided  to  extend  its  municipal  electric-light  ser- 
vice to  Lynnfleld,  North  Reading  and  Wilmington.  Arthur 
G.  Sias.  179  Main  St.,  Reading,  is  Mgr.  and  Sup:,  of  the  Read- 
ing municipal  plant. 

Exeter,  R.  I. —  (Official) — Rids  will  be  received  until  10 
a.m..  May  27,  by  the  Board  of  Control  and  Supply,  Room  18, 
State  House,  T'rovidence,  for  the  installation  of  central  plant 
equipment  and  electrical  work,  steam  work  in  connection  with 
central  plant,  laundry  equipment,  water  pipe  extension  and 
sewer  extension  for  the  Rhode  Island  School  for  the  Feeble 
Minded  at  F:xeter.  William  A.  Schofield  is  Chn.,  Gilbert  R. 
Parker  is  Secy,  of  the  Bd. 

Howard.  R.  I. —  (OHicial) — Bids  will  be  received  until  10 
a.m.,  May  27,  by  the  Board  of  Control  and  Supply,  State  House, 
Providence,  for  a  cold  storage  plant,  elevator  machinery  and 
equipment  for  a  bakery  for  the  General  Storehouse  and 
Bakery  at  Howard.  The  Richard  D.  Kimball  Co.,  6  Beacon  St., 
Boston,  Mass.,  is  Engr. 

SyracuMe.  N.  Y. — Bids  are  being  received  by  the  Board  of 
Education  for  the  construction  of  a  50x60-ft.  boiler  house 
and  eriuipment  in  connection  with  the  new  vocational  high 
school.     A.  E.  Larkin  la  Pres.  of  the  Bd. 

Trenton,  N.  J. — The  Eureka  Flint  Sc  Spar  Co.  Is  preparing 
to  builrl   a  one-story,    36x8."i-ft.   power  house. 

Hrranton,  IVnn. — It  Is  reported  that  the  Scranton  F^lectrlc 
Light  Co.  will  spend  about  $125,000  for  imi)rovementM  to  Its 
steam  hciitinir  system.  About  20.000  ft.  of  steam  mains  will 
be   laid.      D.    I>.   Campbell   is   VIce-Prcs.   and   Gen.    Mgr. 

WalkrrHvllle,  Md. — The  City  Council  has  contracted  with 
the  Hatterstown  Ai  Frederick  Hy.  Co.  to  furnish  the  town 
with  electricity.  The  company  will  build  a  transmlsBlon  line, 
costing  about  $4000,  from  Frederick  to  Walkersvllle,  a  distance 
of  five   miles. 

Kenovn,  W.  Va. — It  Is  reported  that  the  Consolidated  LIuht, 
Heat  &  I'ower  Co.  plans  to  double  the  c;ii>nclty  of  Its  power 
station.  A  turbine  to  generate  SOOO  liii  uiid  two  Hal. cock 
*  Wilcox  boilers  will  be  Installed.  W.  W.  Magoon,  Hunting- 
ton,   Ih   <ien     Mgr,    of   the    eompan.V 

ticnin.  Fin. — It  Is  reported  that  the  City  Council  has  engaKod 
Twombly  «c  Menney,  Consult.  I'ing"' ,  •'•>  LH'erty  St.,  New  York, 
N.  Y.,  to  i)reparo  plans  for  the  Improvement  of  the  nninlclinil 
electrlc-llght  plant  and  water-works  system.  The  estimated 
cost  of  the  work  Is  $7r>,00(i.  J.  < '.  Caldwell,  0<'alii,  Is  Supt.  of 
the  municipal  light  plant. 

Clnrlnnall.  Ohio  ((illlclal) — Itlds  will  be  received  until 
noon.  Miiv  2  1.  bv  the  itmird  of  lOduratlon,  City  Hull,  riir  the 
liistulliitliin    of    olectrlc-llKhlltiK    systems    In    the    College    Hilt 


School,  Maple  Ave.,  College  Hill,  and  the  Mt.  Airy  SchooU 
Colerain  Pike  and  Mt.  Airy  Rd.,  Cincinnati,  C.  W.  Hand- 
man  is  Business  Mgr.  of  the  Bd. 

Dover,  Oliio — (OfRciai) — Bids  will  be  received  until  noon. 
June  1,  bv  Clifford  Pease,  Village  Clk.,  for  lighting  the  streets 
of  the  village  for  a  period  of  10  years. 

Riclimond,  Ind. — It  is  reported  that  the  City  Council  has 
voted  in  favor  of  taking  over  the  property  of  the  Richmond 
Light,  Heat  it  I'ower  Co.,  to  be  operated  in  conjunction  with 
the   municipal   electric-light   plant.     B.   A.   Bescher   is  City   Clk. 

I'rbann.  III.^ — Bids  will  be  received  until  June  1  by  James 
B.  Dibelka,  State  Arch.,  130  North  Fifth  Ave.,  Chicago,  for 
electrical  work,  heating,  ventilating  and  plumbing  equipment 
for  the  School  of  Education,  Vivarium  and  Ceramics  buildings 
of  the  University  of  Illinois,  Urbana. 

Manitowoc,  AVis. — The  Board  of  Education  has  received 
bids  for  the  installation  of  a  new  heating  system  for  the 
Washington  School,  as  follows:  George  H.  Rallies,  Manitowoc, 
$.")600:  W.  S.  Patterson  &  Co.,  Appleton,  $6162;  W.  A.  Bowers 
Heating    Co.,    Milwaukee,    $69S4. 

Cere.ico,  \eb. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  municipal  electric-light  plant  in  Ceresco  to  cost  about 
$5000.  C.  Johnson  is  Village  Clk.  Grant  &  Fulton,  Lincoln, 
is   Consult.    Engr.      Noted   Apr.    1. 

Morrill,  Xeb. — Bids  will  be  received  until  May  17  by  the 
Village  Clerk  for  the  installation  of  a  complete  electric-light- 
ing system  for  the  village. 

Tekaniah,  >el>. — A  special  election  will  be  held  May  IS  to 
vote  on  the  question  of  issuing  $15,000,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  municipal  electric-light 
plant.      M.    S.    McGrew   is   City   Clk. 

Raymond,  S.  D. — It  is  reported  that  the  installation  of  an 
electric-light  plant  in  Raymond  is  under  consideration. 

Abilene,  Te.x. — Press  reports  state  that  the  American  Public 
Service  Co.,  which  owns  the  Abilene  Gas  &  Electric  Co.  plans 
to  extend  the  local  electric  service  to  Clyde,  Putnam,  Baird, 
Cisco,  and  possibly  other  towns  in  the  vicinity.  The  plant 
at  Abilene  will  serve  as  a  distribution  point,  and  will  be 
equipped  with  two  new  boilers  of  400  hp.  each,  and  a  new 
turbine  engine.  George  H.  Caffrey  is  Mgr.  of  the  Abilene 
plant. 

Maypearl,  Tex. — It  is  reported  that  the  Texas  Power  & 
Light  Co.,  Dallas,  plans  to  install  an  electric-light  system  in 
Maypearl. 

AVinilom,  Tex. — It  is  reported  that  the  Texas  Power  & 
Light  Co..  Dallas,  has  purchased  the  local  electric-light  plant, 
and  will  remodel  and  improve  the  property.  F.  R.  Slater, 
Dallas,  is  Gen.  Supt.  of  the  Texas  Power  &  Light  Co. 

Cnshins,  Okla. — It  is  reported  that  the  Cushing  Public 
Service  Co.,  recently  organized  for  the  purpose  of  taking  over 
the  plant  of  the  Cushing  Electric  Light  &  Power  Co.,  will 
improve  the  system  at  once  at  an  estimated  cost  of  $20,000. 
H.  Askin  is  Mgr. 

Sante  Fe,  N.  M The  Rio  Grande  Dam,  Light  &  Power  Co., 

Philadelphia,  Penn.,  has  applied  to  James  A.  French,  State 
Engr.  of  New  Mexico  for  permission  to  build  a  100-ft.  dam 
in  White  Rock  Canon,  between  Cochiti  and  Buckman,  and  to 
use  the  waters  of  the  Rio  Grande  River  for  power  develop- 
ment. The  company  plans  to  build  a  hydro-electric  plant  to 
supply  power  to  Albuquerque,  Sante  Fe,  Las  Vegas  and  other 
towns  and  to  irrigation  plants  in  the  Estancia  Valley. 

Casn  firande,  .^riz. — The  city  has  granted  a  franchise  to 
F.  H.  Brackett  and  associates  for  the  installation  and  opera- 
tion of  an  electric-power  plant.  The  plant,  including  the 
distributing  system,  is  estimated  to  cost  from  $150,000  to 
$200,000.      Noted   Feb.   4. 

Ellensburfv,  AVash. — .-Ml  bids  received  Apr.  5  for  the  re- 
construction of  the  municipal  electric-light  plant  were  re- 
jected by  the  City  Council,  and  new  bids  will  be  received 
until  May  14.  Reuben  Crimp  is  City  Clk.  Noted  Feb.  25,  Apr. 
1   and   29. 

Lake  Cushman.  Wash. — It  is  reported  that  George  E.  Til- 
den,  Seattle,  contemplates  building  a  power  plant  in  or  near 
Lake  Cushman  to  furnish  electrical  service  to  towns  in  Che- 
halis  and   Pacific  Counties. 

Portland,  Ore. — It  is  reported  that  the  Portland  Gas  & 
Coke  Co.  is  preparing  to  lay  a  16-in.  gas  main  in  East  Ninth 
St.      The   estimated   cost    is    $50,000. 

Lakeport,  Calif. — The  Mt.  Konocti  Light  &  Power  Co.  plans 
Improvements  and  extensions  to  its  plant  and  system  to  cost 
about  $9000.     A.  V.  Joslin,  Lakeport,   is  Mgr. 

Storkton,  Calif. — Press  reports  state  that  the  Western 
States  Gas  *  Electric  Co.  of  California  plans  to  build  a  new 
hydro-electric  plant  on  the  American  River  this  year.  The 
estimated  cost  is  $75,000.     Samuel  Kahn,  Stockton,  is  Gen.  Mgr. 

Taft,  Calif. — The  California  Natural  Gas  Co.  will  shortly 
lay  an  }<-in.  gas  line  from  the  Midway  to  the  Kern  River 
district,   a   distance    of   25   miles. 

Tehaehapi.  Calif. — This  city  has  voted  a  bond  Issue  of  $S000 
to  be  used  for  the  installation  of  a  municipal  electric-light 
plant.      Noted   Apr.    15. 

Toronto,  Ont. — The  Toronto  Electric  Commission  plans  to 
build  a  new  substation  at  Cnrlaw  Ave.  and  Gerrard  St.  The 
estimated  cost  of  the  building  Is  $65,000.  H.  H,  Couzens,  To- 
ronto,  Is  Gen.    Mgr. 

KnmloopM,  II.  ('. —  It  Is  reported  that  the  city  will  spend 
about  $85,000  In  completing  Its  hydro-electric  power  plant. 
The  system  has  already  coat  about  $500,000.  C.  L.  Wain  Is 
Supt.    and    Engr.    of   the    plant. 

HHIi)4;E<l 

'^Northampton,  MasM. —  (Olllclal) — The  Commlsstonors  of 
Hampshire  County  opened  bids  May  4  for  rebuilding  two  piers 
und  repairing  tin-  snperst rucf ur.>  of  theConnectlcut  Ulver  Bridge 
between  Nortlnimploii  iind  Hudley,  us  follows:  (a)  superstruc- 
liiri'.  (b)  Hiilislruil  nil' I  ;  Providence  Steel  >Vr  Iron  Co.,  (a) 
$l9,t;ilO;    Kondlu  At   Stoddard,    (b)   $24,303;  G.    F.   Austin,    (a)   an(> 
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(b),  147. .'lOO;  II  I'  ruiniiilnK"  r-oiinlrurllon  Co,  (ii)  iSO.SST.  (h) 
i5«.Anu:  llolliioKk.  I'liliot  K-  UnlllMN  Corporiilloii.  ()•)  $»2.7rin: 
ICiixtrin  HililuK  *  SlriKtiiriil  Co.  (ii)  JSI.STO;  M.  I  <  )<'(iiiti<ir, 
(b)  t34.<.ioii:  ('iillixl  <'<iiiNtru(ll»n  t'o.  (lo  $-.>l.M*;ii:  II  I'  <'<>ii- 
v.-mr   »•<•.    (n>    »:•:.. :".>i.    (!■)    $;u/.'i'i;   .i.ii.Hdii-dirroni   <'i>.    do 

$J3.r.7ri;  Kr.Ml  T.  l.ty  fo.  (!•)  |:ir..m)ii.  UmiiIi'I  (rCdimiirM  SiMiM, 
til)     r.M.OOd.     (h)     »|n,(iO(i.     M.fllntli-.MaiBliMll    fn.     In)     »J.'i.:!?n; 

\v.  I-.  Miii.T.  ii>)  $i:;.77:';  c.  a.  sii.i.-v.  do  $i:r..nr.o;  iiw  kouh- 

iliitlon  f"..  (b)  $<ii.4mi;  lli-rliii  I'oiiNlnu-tloii  <'<> .  (a)  JIlL'.fi.'iO. 
Noli-d  Si'pt  I  Kiul  Pi'f.  Is,  l!)|:i;  Jim.  7,  V'vU.  IN,  Miir.  11  iiiiil 
Apr.  i:..  I'.'i:. 

^*>iorthniii|t<<>n.  Mmm. —  (Olllrliil) — Tlio  CnninilNHlnncrH  of 
lliiliip'<bli  •■  <'i>iiiilv,  on  Miiv  III.  MWarilfil  I'niil  iiicl  h  fni'  toliiillil - 
IliK  IliK  Noilbainplon  lla<ll<  V  III  lilur  to  llii-  1 1<  H  .liltl  "  >K. 
I'AHitT  \-  KOI.I.I.NS  iUKri>lt.\TH>N,  HohIoii.  ill  |:r.'.7r,li  for 
tin-  .substriuliir.'.  .111.1  to  th.'  l'U(  >V  1 1  >i:.S'fl':  STIOKI,  Ai  IKiiN 
CO..  I'roviil.-iu-.-.  11.  1.,  lit  |IU,)>no  for  Iho  MiipoiMlructuri'.  Son 
prrrnllMi;    iti-in. 

-A^Cnnton,  \.  V.  -Wf  nri>  iiiIvIhoiI  bv  the  Poncrolo-Stool 
KdkIiio'I'Iok  i'o..  Park  How  llliln:..  New  Vork.  that  Ihi-  'I'owii 
of  C'aiiti>ii  ha.i  awanleil  lb<>  contriict  for  tin-  lirawHe  ItivtT 
HrlilKO  at  t'niiton  to  llu>  Kl.Oon  Ai  VAN  WIIIT  fo..  IIiicImom 
Kails,    at    $2.''..nOll.      Not.-.l    Apr.    I.".. 

4-l.niiriiMlrr,  X.  V.  (Olll<-lal>--Tb<>  Town  Hoanl  hiiK  awaril- 
C(l  the  rontract  for  the  ('onstrnctlon  of  a  reinforceil-conirete 
arch  ov.  r  t'ayiiKa  Cr.ek  to  IIOWAUD  L.  MlCVIOIt,  Howiii.inM- 
vllle.  N  Y  .  at  $i;..".:;o.  Nine  other  biilH  were  receivcil.  !•'.  H. 
Mntite   !.•<  Town   Clk.      Noteil    .\pr.    :'2. 

SyrnruHr',  \.  V.— lOHI.Iiin — Hld.s  will  he  received  until  1:30 
p.m..  Mav  17,  by  the  Cltv  Council  for  tlie  conHlrucllon  of  a 
hrldte  over  (Inondaua  Creek  at  W.'St  Taylor  .St.  A  bond  l.ssue 
of  $U\000  has  recently  been  authorized  for  this  work.  W.  T. 
Wooley   l.s   City    Kufir.      Noted    Ai)r.    15. 

-^Wnllklli,  >.  v.— (Oniclal)— Hlds  will  he  received  until  2 
p.m..  May  !".>.  by  the  Town  Clerk  for  the  construction  of  a 
conci-ete-ste-'l  arch  over  the  Wallklll  Uiver.  J.  <lrant  Up- 
wriwlit    is  Town   Supf.   of   Hinhways.      Noted    Hec.    31. 

Ilrlello.  V.  .1.  Tress  reports  state  that  bids  will  be  received 
until  Ma.v  L'7  by  the  Hoanl  of  Chosen  Freeholders  of  Monmouth 
County.  Kreeliold.  for  the  construction  of  a  bridge  over  a 
brancli  of  the   Manasiiuan   Ulver  .it   Brielle. 

-A^IOIUnltrth,  \.  J. — The  Board  of  Chosen  Freeholders  of 
Union  I'ounlv  h.is  awarded  the  <-ontract  for  the  cnnstniction 
of  a  steel  lift  bridue  over  tlie  Klizabeth  Uiver  .it  Hnllic  .St. 
and  Trenton  Ave..  Klizabeth,  to  the  1,(^N(  ;-HUOAl)MCKST  CO., 
Hackensack.  at  J3t;..><i:!.  with  $l,->00  a<l(lilional  if  patent  chain 
barriers  are  used  instead  of  ordinary  safety  nates.  Other 
bidders  were:  McHaru-H.irton  Co..  New  York.  N.  Y..  $47,700; 
Lupfer  it  Renilck.  Buffalo.  N.  Y..  $37.sr.O;  A.  K.  Smith.  I'lain- 
fleld.  $3!>.4nO:  I.incoln-Steele-FleminK  Co..  New  York.  $4H.S40; 
Sterling  Knnineerlntr  Co..  Chicago.  III..  $r>2.2.'>n;  Penn  BridKe 
Co.,  Beaver  Falls.  Penii  ,  ?3s.r,!i2:  Snare  &  Triest  Co..  New 
York.  $fil.725:  l.lnde-Griflith  Co..  Newark.  $44.99S;  F.  W. 
Schwiers.  .Jr..  Co..  New  York,  Mfi,47S;  Hudson  River  Co..  Inc., 
New  York,  $36,915;  Stillman-Delehanty-Ferris  Co.,  Jersey  City, 
$42.99.".;  Toole  &•  Lunderlin.  Bridgeport.  Conn..  $44,000.  Noted 
May  14.  1914;   Apr.   1   and   22.  19ir>. 

Keyport,  X.  J. — The  Board  of  Chosen  Freeholders  of  Mon- 
mouth County.  Freehold,  will  build  .1  new  drawbridge,  to 
replace  the  present  swinging  bridge,  over  Matawan  Creek, 
near  Keyport.  The  reported  cost  of  the  structure  is  $90,000. 
of  which  the  county  will  pay  half,  and  the  Jersey  Central 
Traction  Co.  the  other  half. 

+Red  Ilnnk.  X.  .1. — Tlie  Board  of  Chosen  Freeholders  of 
Monmouth  County.  Freeliold.  has  aw.arded  the  contract  for 
repairing  Cooper's  BriilKC  over  the  Shrewsiiurv  Uiver  at  Red 
Bank  to  l.ICWIS  J.  SICIMNG,  Red  Bank,  at  $4S30.  Other 
bidders  were:  E.  S.  Kwing,  Red  Bank,  $4940;  J.  Walter 
Butcher,  .\sbury  Park,  $.'>r.00;  Samuel  Craig,  Red  Bank,  $6028; 
Owen   J.   Melee,   Long   Branch,   $7294. 

Sea  Isle  City,  X.  J. —  (Otricial) — Bids  were  received  May  4 
bv  the  Board  of  Chosen  Freeholders  of  Cape  May  County.  Cape 
'Siav  C.  H.,  for  the  construction  of  a  Strauss  type  double-lift 
bridge  on  concrete  piling,  from:  Bridgeton  Construction  Co., 
Bridgeton.  $27.4^0;  Lupfer  &  Remick,  Buffalo.  N.  Y..  $27,750; 
Rennell  Construction  Co.,  30  Church  St.,  New  York.  N.  Y.. 
$2S..=)no.  The  av.ard  of  contract  has  been  withheld.  Frank 
\V.    Fowkes   is  CI!:,   of   Bd.      Noted   Apr.    22. 

+Hoindny!<biiri;.  I>enn. —  (Official) — The  Board  of  Commis- 
sioners of  Blair  Countv  has  awarded  contracts  for  bridge 
work  to  the  followinu:  n.  E.  WENTZEl.l,  CO..  Bellwood; 
WHITAKKR  \:  DIKHL.  Ilarrisburg:  Cl'UWEXSVILLE  CON- 
STRl'CTlON  CO.  Curweiisville:  PAUL  P.  K.\rp"FM.\X,  Road- 
ini,':  CENTRAL  COXSTRCCTION  CO..  Wooster,  Ohio.  Bids 
were   opened  May  7.      Noted   Mar.   IS   and  Apr.   22. 

Indiana,  Penn. — Bids  will  be  received  until  May  26  by  the 
Commissioners  of  Indiana  County  for  the  construction  of  three 
reinforced-concrete  bridges,  one  of  60  ft.,  one  of  32  ft.,  and 
the    last    a    2r)-ft.    spun.      John    Bennett    is    County    Controller. 

+  MarcaH  Hook,  Teiui. —  (Official) — The  Commissioners  of 
Delaware  County  have  awarded  the  contract  for  the  construc- 
tion of  a  bridge"  over  Hook  Creek  on  the  Post  Rd.  at  Marcus 
Hook  to  the  CHARLES  T.  EASTBCRN  CO..  Yardley.  at  $4000. 
A.   F.  Damon,  Jr..  is  Engr.     Noted  Apr.   15. 

^Media,  Penn. —  (OfTicial) — The  Commissioners  of  Dela- 
ware Countv  have  awarded  the  contract  for  thi-  construction 
of  a  bridue  over  Ridley  Creek  on  the  line  of  Baltimore  Pike. 
between  Jliddleton  and  Upper  Providence  Townships,  to  the 
CHARLES  T.  EASTBURN  CO..  Y"ardley.  at  $14,485.  About 
20  other  bids  were  received.  Orion  L.  Davis  is  County  Con- 
troller.     Noted    Apr.    15. 

+'*CaniberIand,  Md. —  (Official) — Bids  were  received  May  5 
by  the  Mavor  and  Citv  Council  for  the  construction  of  the 
Market  St.  Bridge  over  Wills  Creek,  from:  VANG  CONSTRUC- 
TION CO  Cumberland.  $12,200  (awarded  contract);  Deverell 
Spencer  Co..  J12.995;  S.  T.  Angle.  $13,300;  C.  W.  Hotalling, 
$13,950;  I.  J.  Smith  &-  Co.,  $14,600;  Luten  Bridge  Co.,  $15,600; 
Thomas  Sheahan.  $16,735;  Rennell  Construction  Co..  $17,496; 
Concrete  Steel  Bridge  Co.,  $19,475.  James  P.  Gaffney  is  City 
Engr.  B.  H.  Davis,  New  York,  X.  Y.,  is  Consult.  Engr.  Noted 
Apr.   S  and  22. 

Bedford  City,  Va. —  (Official) — Bids  will  be  received  until 
noon.  May   20,  by  the  Clerk   of  the   Circuit   Court   of  Bedford 


CoiiMly  for  th«  roniitructlon  of  thron  itteel  brldifeN  with  con- 
••rele  HiiliHlruetiireii,  oiiii  i-acli  over  Heiiver  Diiiii  Crei-k,  Horo 
AiiK"-r  Cr.-iU  iinil  Ooonu  Creek.  <J.  1'.  Coleiiiun,  Itlchrnond,  In 
Htiili'    lllKlisvay    Conir. 

Uniihlnulon.  >  n.— (rxllcliil)  — HIdH  will  bo  receivcil  until 
May  I.'.,  by  Wade  II.  MiinhIi-,  Clin  Hd.  of  C.omrH.  of  Itnppii- 
hiiniiock  Coiiiily,  WaNbliiKtoii,  for  the  coiiMt  nictloii  of  a  brlilK'' 
iieroMH  (he  Itappaliitiiiiui'k  Klver  between  Ruppahiinnock  and 
FaU'iiiler   I 'oiiiitli'K. 

A^llnnu'T.  \V.  Va.-  (OIIIcImI)-  The  Lincoln  County  Court, 
llaiiilln,  li.'iH  iiwiiriled  the  conliiiel  for  the  Guviilidotte  Klvur 
IlildK-  Ml  ltiiii>.er,  to  the  VINCKNNEH  HKlf'GK  CO.,  Vln- 
•  eiiii.  M,    liid  .  at    $11314.      A.   }•'.   Hliick   IH  County  Clk.      Noted  Apr. 

I  and    15. 

•  Lake  CharlrH.  I.a.— (Ofllclal)— KIdH  will   ho   received    until 

II  II. m.,  June  I,  by  the  Police  Jury  of  CalciiNleu  ParlHli  for  the 
coiiHlructioii  of  a  relnforceil-coiicrete  arcli,  with  a  ilouble- 
leiif  .SIrauHH  trunnion  Imscule  Mpaii,  over  the  (^alcaHieu  Klver 
near  Luke  Chiirli'S  F  II.  l-'iaiikland  iH  BrldKC  EiiKr.  10.  (.'. 
Mouse    Is    Clk.    of    Police    Jury. 

+  Xa«ehl<<>chri>,  I.a.  niillclal) — The  Pnrl«h  Police  Jury  ha» 
awarded  the  coiiliail  for  the  construction  of  a  steel  bridge 
over  the  Cane  River  about  nine  mllCH  below  NatchltochcH  to 
till-  VINCENNES  ItltlDGE  Co..  VlneenncB.  Ind.,  at  $7121.  UldM 
were    opemd    May    3.      Noted    Apr.    15. 

•f I.rKehlleld.  K>.  (Olllcial)— The  Fiscal  Court  of  Grayson 
Coiinl.v  lias  aw.irded  rontraclH  for  tlie  conslriictlon  of  the 
siib.Ml  riKture  and  supc^rst  met  lire  of  a  bridge  over  Hear  Creek 
lo  .MriM'IIY  HUdS..  Bowling  Green,  and  the  CIIAMPIO.N 
HUIliGIO   CO.,    Wilnilngton,   Ohio,   respectively.      Noted    Mar.    IS. 

l.oulMvllle,  Ky. — It  Is  reported  that  the  Louisville  &  Naah- 
vllle  U.R.  will  shortl.v  award  the  contract  for  the  construc- 
tion of  a  steel  viaduct  over  the  Eastern  Parkway,  Loulavllle. 
The  estimated  cost  Is  $12,000.  F,  A,  Busae,  Louisville,  is 
Bridge    Engr. 

LouImvIIIo,   Ky. — See    item    under    "Miscellaneous." 

+.\kron,  Ohio — (Official) — The  Board  of  Commissioners  of 
SmiiMiit  Comily  has  awarded  the  following  contr.icts  for 
bridge  construction:  Rebuilding  the  Feeder  Bridge  on  Man- 
ilustir  Kd.  to  W.  J.  YOCKIOV,  South  Akron;  supirst  riicture 
of  the  Louis  Young  Bridge  on  Maiulicster  Ud.,  LACKAWA.NXA 
HUIDGE  CO.,  Buff.-ilo,  N.  Y. ;  superstructure  of  the  Peninsula 
Canal  Bridge,  in  Boston  Township,  G.  W.  LANE.  Newark,  Ohio; 
substructures  of  the  Louis  Young  aiirl  Peninsula  Canal 
Bridges,  HUMPHUEY'   BR(JS.,  Cuyahoga   Falls.      Noted   Apr.   15. 

AHhlnnd,  Ohio — Bids  will  lie  received  until  May  17  by  the 
Hoard  of  Commissioners  of  Ashland  County  for  the  purchase 
of  $60,nnn  in   bridge  bonds. 

+Ilryan,  Ohio — The  Commissioners  of  Williams  County 
have  awarded  the  contract  for  the  construction  of  one  50-ft. 
and  three  70-ft.  low-truss  steel  bridges  to  the  ELKHART 
BRIDGE  &  IRON  CO.,  Elkhart.  Ind..  at  about  $6000.  The 
contr.'ict  for  a  144-ft.  steel  bridge  was  awarded  to  the 
BROOKVILLE    BRIDGE   CO.,    Brook ville.    Ohio.      Noted    .May    6. 

Canton,  Ohio — (Oflicial) — Bids  will  be  received  until  10  a.m.. 
May  2.x,  by  the  Board  of  Commissioners  of  Stark  County  for 
the  construction  of  a  plate  girder  bridge  over  Nimishillen 
Creek  on  Eighth  St.,  N.  E.,  and  for  rebuilding  and  repairing 
the  bridge  over  Nimishillen  Creek  on  Tuscarawas  .St..  W..  both 
in  the  City  of  Canton,  c,  l,  stoner  is  Clk.  of  Comrs.  Noted 
Apr.  29. 

Cincinnati,  Ohio — It  is  reported  that  the  Cincinnati  & 
Covington  Bridge  Co.  plans  to  extend  :md  remodel  the  sus- 
pension l>ri<i<rc  over  the  Ohio  River  between  Cincinnati  and 
Covington,  Ky.  The  estimated  cost  of  the  work  is  $100,000. 
A.  Clifford  Shinkle,  Cincinnati,  is  Pres.,  Charles  H.  Fisk, 
Covington,   is  Secy,   of  the   Covington   &   Cincinnati   Bridge   Co. 

Cincinnati,  Ohio — Press  reports  state  that  the  receivers  of 
the  Cincinnati,  Hamilton  &  Dayton  Ry.  have  authorized  the 
construction  of  three  steel  railway  bridges  to  cost  about 
$200,000.  They  will  be  placed  at  Troy  and  Sidney,  Ohio,  and 
over  the  Wabash  River  at  Montezuma,  Ind.  Judson  Harmon, 
Cincinnati,  is  Receiver  for  the  railway. 

Cleveland,  Ohio — Bids  will   be   received  until  noon.  May  19, 

by  the  Commissioner  of  Purchases  and  Supplies,  511  (iity  Hall, 
for  paintin.g  various  city  bridges.  Robert  Hoffman  is  City 
Engr. 

Colunibu.s,  Ohio — Bids  will  be  received  until  June  4  bv  the 
Board  of  Commissioners  of  Franklin  County  for  the  follow- 
ing bridge  work:  .Shiivers  Bridge  over  Hayden  Run,  Wash- 
ington Township,  a  concrete  arch;  constructing  the  west  ap- 
proach to  the  Agler  biidge  over  Alum  Creek  on  the  Agler  Rd., 
Mifflin  Township;  the  Taylor  concrete  bridge  over  the  Kidner 
and  Taylor  Pike.  I'lain  Township;  extending  and  repairing 
the    Souder    I'ike   Bridge,    Jefferson    Township. 

+JeflFerson,  Ohio — (Official)) — The  Board  of  Commissioners 
of  -Ashtabula  County  has  awarded  the  contract  for  the  con- 
struction of  a  bridge  over  Mill  Race,  Harpersfield  Township, 
to  STEWART   &  WLSWELL.   Windsor,  Ohio.      Noted   Apr.    15. 

+Toledo,  Ohio — (Offici.al) — The  Board  of  Commissioners  of 
Lucas  County  has  awarded  contracts  for  bridge  construction 
and  repairs  to  the  following  companies:  E.  N.  OBERLE.  Grand 
Rapids.  Ohio;  ICMTL  WOLFF,  Grosser  Ave.,  East  Toledo; 
CHARLES  T.  RYAN.  M.iuine.-;  W VXKOOP-McGORMLEY'  CO., 
Toledo;  STAXDAUD  EXGIXEEUIXG  CO.,  Toledo;  M.  RAB- 
BITTS  &  SOX  CO.,  Toledo;  JOH.X  MATHISS,  Detroit  Ave.,  To- 
ledo.    Noted  Apr.   15 

+Wau«eon,  Ohio — (Official) — The  Board  of  Commissioners 
of  Fulton  Countv  has  awarded  contracts  for  building  abut- 
ments for  a  bridge  over  Bian  Creek  to  MEXGARICK  BROS., 
Napoleon,  at  $1157.  and  for  a  bridge  and  abutments  over  Bean 
Creek  in  Franklin  Township  to  FRANK  KLING,  Wauseon,  at 
$3760.     Noted  Apr.   S. 

+Corydon,  Ind. —  (Official) — The  Board  of  Commissioners  of 
Harrison  County  has  awarded  the  contract  for  the  construc- 
tion of  a  100-ft.  bridge  across  Indian  Creek  on  the  Corydon- 
New  Albanv  Rd.  to  the  VINCEN.NES  BRIDGE  CO.,  Vincennes. 
Noted   Apr.   29. 

♦CrawfordNville,  Ind. —  (Official) — The  Board  of  Commis- 
sioners of  Montgomery  County  has  awarded  the  contract  for 
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the  construction  Of  y-reesn^^an  bridges  an.^the  r^ep^^ir  o^t^th-ee 

of  Jasper   County   has   =^yar.  ed   the  ^^^^^^^^^J^er    three  bridges; 
Crov-n   Point,  and   WIN.-XMAC   cvunb  inL'-i  ^^^ 

^^""^o    rh\^\?ON>T^T^>l&VY-PARKE^^  ^"^- 

at  $19,400.     Noted  Apr.   22.  r>,,ia«ki 

iwina^ac.  l»-.-<Official)-The  Coj.™.ss.oner  o^^^ 

County    have    a^.Tirded    ^"Jracts    for    the    c^nsi  p^,    .^VIL- 

[ljn"rorrr^-b°r?Sre' wUrbr"b'a1u^°at'^°once.     R.   H.   McCorm.ck   .s 

^"Lrtr«e.  IU.-(Omcial)-Bids  Win  be  received  u^ 

May  IH.  bv  William  Burgner.  ^"P';,.?'  "'?".;  steel  bridge  on 
County  Carthage,  for  the  construction  of  a  steei_^^  County, 
concrete  abutments  between  LmiaTojvnsn^p.^  estimated  cost 
and  Walker  Township,  HancocK  i-oum.}- 

is  $5700.  .  ■,()     tjje     citizens 

Rockford.   m.-At    an    e  ection    held    Ain.    -J)     tne^^,    j^,.    ^ 

v^  ^/^s  -^£^^^  ;!;r  b^^:^::e^' un^ri^iay 

Bridge  over  the  F"X  Ri\ei  '  "*^  creosoted  roadway  and  side- 
^^a'rk^'"^Tre%^s\rnl'at7d^To's"tf.iri2?:^0   ,H.    R.   Alberts.    Green 

Sa^l-^isEngr.  ^^^Tl^m  ::^^^^' -ntU  1:30  p.m..  May 
18  ^^r*r-F"o"T;r  Aud,-"o'f'wH|ht    county,    for    the    con- 

stiuctionof  10  ,-''""^^-,^'^';^f^7)_^Ve  are  advised  by  E    Tracy 
De»  Moines,  Iowa— (Official)      "6     Uept..   that   the  date  for 

s^?^^^!isJl>^•^^^HS^r-t^;:^c^s!cS^l;^n 

-^K.^tJ^t^|gl;^t'VJ    U.^0.^  -s  Will  be  received 

S--V'^l?fB^lo?';JS"c?^;°-e^'b^^^.     There  were 

U   other  bidders.      Noted  -^P'    -<ii„„eapolis    &    St.    Louis    R.R. 
+MarHhaUtowii,   l""'?— T^'i^ei  n   Ry    have   awarded   the   con- 
and   the  Chicago  &   ^05.^^^^  ^'J*^' "   "5u„t   over   their   tracks   on 
tract    for    the    construction    of   a   .viaduct   over    i      ^  ^^ 

south  Third  Ave.,  ^''^^halltown    to  the  JOHN^J.^ "jPj.ooO.      The 

^.^^^Jm^c^^^^^^^  ---"•  ''''  "•  ^°"^'  ""' 

''  Mon'ron...  lr«rs{,?eTco^M7%hrt%hf  c'o^anty'^vil7f  u^: 
McKee,  Audr.  of  I'oweshiek  Y?""^^^re"e  bridges  and  culverts. 
%^c^nl^;    d^c,pe^\''^n"eU'll^ry!^rs?^^^^^^^         b^    county    forces. 

^"^^id^^Iow-pBids  will   ^J-^^^^'\l-^^  ^ 

;{iuc^iono^six'co\^crete"or  steel  bridges. 

^      era.ne,d.   M.on^(0^-.)-Bi.ls^l,^be^  r<.eived^n^l 

lC•nti"ror^•e^^Jk^^nJ^.°wi;'h;}reo^^^^^^^ 

HH'.rg^.  and  for  improving  an'l'-;^fl''^"y«  ^     ,         ^oth   bridges 


over  the  Rio  Grande  River  to  connect  the  two  towns.  George 
"^■:;.:e^L'a,r?«.-The  Co-issioners  ^Co^urt^  o^f^  Cald.^1 
County  has  awarded  the  contrac^  BROS...  Dallas,  at  about 
bridges    and     culverts    to    Al-biu>i     orvv^o.  . 

*^^r.nver  Ci«y.  N.,'?.,-ri/-r^^h\''?lill"  m?2r^^'-h"a^^'°See°„* 
^w^rd;d!t%"the'EL  ^':is?.' BRI d5 E  &  IRON  CO..  El  Paso.  Tex., 
at    $14,376.  receiving  bids   for   the   construe- 

,if  a    '<sn-ft    trestle  on   \\  ells  Ko. 

"'   +Se'aV;;.>-a«h.-(Omc^an-The  -nt-t  for   th^e  const.^^c^- 

tion  of  a  bridge  over  the  P"« '^™'^  V^^'^cHERN  CO.,  Central 
|id!l:!^Se\%Tle,^at?"$'2l.'o'5''  ^^^Z' R^p'p^lf  Structural  Engr.  List 
of  bidders  noted  Apr.  29.  .    .      ^      i„.      tt       n 

Taoon.a.    Wa«h-(Offi;^.ial)-We     -e      advis^^^^^ 
Reeder.   Asst.  Ch^  Engr    "f^he  Chicago    Mu     a  ^^^   ^^^ 

cost  IS  $la,0     .  under  "Miscellaneous." 

Portland    «)re -see  .tem  una  ^^3    „f    Alameda 

^Oakland,    «^»'''--r  J/'f   nnntract    for    the   construction    of    a 
?rn&erooS?.^n,;K."?.*r"oik£d  .0  THOMAS  B.  RUS- 

'^^^.^r  p..^K  J   ™po.ga  «.^.u.  «^;.  ^gf - 

-.,   .-*       /nm^iili Rids   will   be   received   until   10 

Stockton.   Calif.— (Official)  „f '^f  ^ '.J.'jsors    of    San    Joaquin 
a.m.,    June    «.    by    the    Board    of    Supe.v^isors         ^^.^^^^^    ^.^^^ 
County    f"'^Jhe    const.  uctionottne^J^^^       ^^^^^.    ^   ^^^^ 
Bridges.      The    woik    includes    two      o  ,j,   spans,   with 

135-ft.   approach   ^Pans  a"d  th.  ee   9^  n.      P  _^^^^j    ^^^^   .^  jjj^  . 

^oSr'F.%'   Quail '^is' count?"  Suiv.     Noted  Mar.  25. 


Hr     ge'.  and  for  improving  and  redecK^n*,  Sndge    both   bridges 

!Li'Ul\"thr'i^is^ss?p^r'^?^v^^^C^^     M=^'"-    '^   ^-"'^ 

""ter   wood.   ,..-n-(OmciaO      Bids   ^V^-r^otv  ■vl^i^.Tcou^n-^^ 

r'!arnerIr?oJ-  I^Jplir^ngTh'e'^MissA^^PP'    River    Bridge    north 


Audr 


2   . 

ofT)eer    Wood 


"*„^r^..-r;.^-n-rec.ved^..nU,l^P^ 
•:ir^ctf^'n^*l:yf  nSmlier^-oVc^i^^rete  bridges. 

cor;-Ka.^'!:wa^i^'iHi;?^^S";S^v;^^ 
^^-^v:[l.rT%:A,;n^^?^t^.k^  Not^  a.^  - 

rurT^^V..'^^"'•^^    b'fdr'.'lcli'vr  .'n'^^fnuary^    were    rejected. 
„tod   Jan.    H   and   '■;«^-   ;^  .  „^.,  „„,,,,.,   ,,  j„      w     BlUs 

;[^^r  ;^r::r  ^b,^'  i^i^^o..  bid-^^f,.  -  ;on»truct.o„  w... 


brld 
mil 


by  thp  *'"'•'?,;';!;";; rid  U  concm.-  cuiv.Tt« 


W  \TER  SI  I'Pl-Y— IRRUi  ATIOX 

^etV'^oi?."-W^iriam  IN^ohnson?  m"T:e.^ont    St.,    is   Consult. 

^"*^''  ».  All    hiri«   received   Apr.    24    for   the    in- 

Shrew-bury.   Mf^fl^^^Vstem    have    been  '^rejected    as    they 

^"'^':/tt;,d.\°  nl^The.  .ty  con.mpla.s  ^installing  ^  pu^ 
?f^'^eaco^n"st..'Bos{'on."Mass.,'^'^s%nsuU.  Engr.,  and  C.  M. 
Saville  is  Ch.  Engr. 

-.    ,.       /nnir-ial) Bids  will  be  received  until  noon, 

M  *Vfi'"b"v  ?he  •;Tlafe  for  makfng  extensions  to  the  water 
sv'ltem'  ^'Edwards  Eaton  is  Village  Clk.  and  the  J.  F. 
Witmer   Co..   Buffalo,   is   Kngr. 

Batavla.  >-.  V.-(Ofnci.U)^-.A^  report  lf„  being  prepa.^ed  b> 
^^:V^t^  fy's^'Pm'^anJJ'VhalJg^s'inTh^e'sewerule  system  and 
electric-light  plant.     Noted  Apr.   15.  „     ^       >, 

B°  ardsley,   Elmira,  is  Gen.   Mgr.  .      ^    .,   „ 

+  *C.nbert»v.Ue    >•  J;-iOf/,V'^,}>-^l''foiroTs:  ""•k^f-B^RBl^N 

(awarded   contract)     Chai  lesR^  Lew  is    Lt^ca.^^*^    .  ^,^^^ 

|'.T"37'^^u;d'"john*x'  Fitzp'uHok.    Plattsburg,    $20,315.      E.    M. 

tfoiden'  is'village   Clk.      Noted   Apr.   22   and   29, 

^.„.   York.   X.   V.-(Offlcial)-B^^ds   were   rece.v^d   Masr   4^.by^ 

;^?A.^^l:r  =;-.!1'F21^e^oir^t|ct^g   ^,_^r>^,^^ 

!:^I«'  ^^/rir-bj«.=:£SH^ss:H 

(b)    $S250,    I.oul.M^  IV    <V*'?r7t7V'"      HiUiovef    Contrac^^  Co.. 

H^'yr.  ^s"^;?  rTfsT  "  H.^<  roitnrBh*StrV.otlon    Co      (a 
i"7-*4''(b)    $«0fi5;    and'   Melrose    CouHtructloi,    Co.    (a)    $-4,000, 
(b)'»7^40. 
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\r\\  \»rk.,\.\.  MllorouKh  i<r  .Muliliuttiiii)  (Ottlrliil)-  HIiIh 
will  III'  K'i'i'IvkI  titilll  ■:  pill.  Miiv  :>n  l>y  Wlllluin  WIlllaiiiM, 
I'oinr.  Wiili'i-  Siiiiply,  Huh  iiiiiI  KUclrlclty,  for  liiyliiK  wiitnr 
inaliiM  In   varhniM  nIiii-In 

\rw  1  ork,  \,  1,  (  IIoioiikIih  of  Miiiiliittliiii  iiinl  llw  llriiiix) 
—  (OlIlflMl)  .loliii  K..X  \  Ci..  al  »Ji:iii  anil  »L'J!M>  f..i  S-i  I  IniiM 
1  mill  :',  iiihI  111.-  A.  IV  Siiillli  SlfK.  <'i>..  al  IIS?:;  ami  I'.tsnT  for 
SootlotiH  :i  iiiiil  1.  \\«i<-  luu  lililili'iH  riir  riiiiilHliliiK  wati-r  |il|ii< 
mill  wpi'i-laU       Nol.'il   Apr.   s. 

Atlnnllo  4il>.  \.  J.— (Oltli-liil)  — HIiIn  will  bo  rori'lvnl  until 
noon.    May     i;i.    Iiy    llu-    lUm-lor    of    Uovi'litif    mid     Klnanci-    for 

tli«<   purchase   of   )l:>r>,onn    m    liomlii.   the   |iio< iIn   of   wlili'h    will 

be    um-il    for    lln-    i-xIi-iihIoii    of    thi-    waliM     xyMti-iii. 

IrvlnKluti,  .\.  J.-  Till  IivIiikIoii  Town  ('oiiiiiiIhnIoii  biiH 
uiithorlr.i'il  Ali  xaiiilir  \'..  I'i>ll<i  lo  •'■■iiUiiiii'  biH  liiviNtlKaUnn 
of  llir  1. 111.1111011  of  111.'  Clliitoii  Walcr  I'.i..  from  wlil.li  IivliiK- 
toii  iliaw.M  Us  (iiippl>.  for  lli.'  luiipoN.-  i.f  ki'HIhu  fin  It.  lo  Ihmik- 
1. 1  I'ltlxi'ii."  prior  I.I  a  r.-f.-r.-mliini  on  thi-  i|iii-Ntlon  of  tln'  pur- 
.'lia.M.-  of  (li.>  plmil  by  lb.-  miinlrlpiilltv  at  tbo  .'l.'ctlon  iivxt 
N..v.iiil..r. 

Nr»nrk,  \.  J. —  Tbo  Moard  of  Workn  biiH  approvi-il  the  pur- 
i-luiM.  of  wati'mlu-.l  rtubls  of  l.iik.'  Wawayaiiila,  In  Sunm.'X 
rouiily,  for  $1  I::.2ri0,  ami  till-  mall.-r  now  k<m'h  lo  tbi"  Mayor 
for  bis  a|iproval.  Tlii>  laU.'  an. I  .siii  roiimlliiK  ilralnai;.'  cov.rH 
about  riTiiO  a.-r.'S.  II  woiil.l  a. 1. 1  in.ooil.iioii  ^al.  ilallv  to  llii- 
Newark  walor  .M\ip|ily.  A.i  tin-  oiill.-t  of  tli.'  lak.'  Hows  Into 
Niw  York  Stall'  tlicr.'  1h  soim-  (|ui-Htlon  a»  to  wliftlnr  Ib.ii- 
wovil.l  be  objoitlon  t.i  tln'  (llvortilon  of  thi'  water.  Noted 
Apr.   29. 

♦  Mt.  <;ro<iin,  Penn. — The  contract  for  conatructInK  a  liiO,- 
>100-Kal,  r.'.i.'rv.ilr  on  tlic  State  HIMc  KanKre  ha«  b(?en  uwurded 
to   KMANTKl.    KKKNKU,   Colobrook.      Noted   Apr.    ITi. 

+Krl«'.    IN — (Ollleian  — The    eonlract     buH    b.-en    .i warded 

by  lb.'  Coninn.-^Nloner  of  Water-Works  to  the  PITTSBUKOH- 
DKS  M(>lNI':s  STKI':i,  C"0.  for  constructlnn  a  lO-ft.  extension 
to  the  hlKb  service  standplpe.  Chester  &  Fleming,  Pittsburgh, 
Is   I';n>rr       Noted   May   fi. 

^I'olk,  Ppnn. —  (OHlclal) — The  contract  has  been  awarded 
by  the  State  Institution  to  the  ALKKUOKU  I'tTMP  CO.  for  a 
motor-driven  eliotrio  pump  for  the  water  department.  Chester 
*    KlemiiiK,    IMttsburth,    is    Kntrr. 

StrotidHliiirii:,  I'rnn. — The  SIroudsburK  Water  Supply  Co. 
will  biiil.l  a  dam  for  the  construction  of  a  reservoir  at  the 
Neyhart    farm. 

WllnilnKtoii.  Del. — The  cost  of  installing  water  mains  and 
reconstruotinM:  some  of  the  present  mains  in  the  streets  to 
be  paved  this  summer  is  estimated  at  $.55,000.  Edgar  M. 
Hooper.    .Tr..    is    Supt.    of   Water-Wks. 

llnr.vlnnd — (Official) — T>urinK  April  permits  were  issued  by 
the  State  Oepartment  of  Health  for  water  supply  improve- 
ments  as    follows: 

Koland  Park  Water  Co. — I'se  of  additional  source  of  supply. 

Suburban  Water  Co..  .\rling:ton — I'se  of  additional  source 
of  supply. 

Boonslioro  AVater  Co. — Development  of  additional  source 
of  suppl.v. 

Frederick,  Md. —  .\  two  mile  pipe  line  will  be  constructed 
from  Fisbintr  Creek  to  the  city  at  an  estimated  cost  of  .$11,905. 
A  plan  has  been  submitted  by  William  H.  Boardman,  Phila- 
delphia. Penn..  for  the  construction  of  two  storage  reservoirs 
at    an    estimated    cost    of    $fi4,non    and    $.■):>, 000.      Noted    Oct.    29. 

♦  Krederiok,  .Md. —  (Ollicinl)- — Bids  will  be  received  until  2 
p.m..  May  2S,  by  tlie  Board  of  .Vldermen  for  laying  12-in.  c.-i. 
water  main  and  specials.  William  H.  Boardman,  426  Walnut 
St..   T'hiladelphia.   Penn.,   is   I-^ngr. 

+'*l.niirel,  Md. —  (Oflioial) — Contracts  have  been  awarded  to 
the  THOMAS  HAMPTO.X  CON.STItrCTION  CO.,  Washington, 
I).  C,  at  $19,16S,  for  layinjr  water  ni.Tins,  constructin;;  a 
filtration  plant  and  a  sewaire  disposal  plant,  and  to  I>.\BBS  & 
MYKKS  CO.,  Meridian,  Miss.,  at  $25,267,  for  sewer  work. 
Harry  Phelps  is  City  Clk.  Noted  June  4,  1914  and  Jan.  7 
and    .-Vjir.    15,    1915. 

Peternbtirar.  Vn. — Bids  will  be  received  until  May  17  by  J.  E. 
Harvell.  Chn.  Water  Comn.,  for  constructing  two  water  tanks 
and    towers.      R.    D.    Budd    is    City    Engr. 

+nrids;ep»rt.  \V.  Vn. — The  contract  has  been  awarded  to 
ANDUHW  1..  NK'KOMCH.  Fairmont,  for  installing  water  and 
sewer  systems.      Noted   Feb.  4  and  Apr.   1. 

>Vilniinston,  X.  C. — Bids  will  be  received  until  Hay  15  by 
the  Oakdale  Cemterv  Co..  for  constructing  a  water  system  for 
the  cemetery,  .\bout  2200  ft.  of  4-in.,  2000  ft.  of  2-  to  3-in. 
and  12.onn  ft.  of  :<., -in.  pipe  will  be  required.  Walken  Taylor 
is  Chn.   Water-Works   Comn. 

Plant  City,  Fla. — Bids  will  be  received  until  Mav  15  by 
the  Board  of  Public  Works  for  drilling  a  12-in.  well  300  ft. 
deep  and  for  c.-i.  pipe;  and  until  June  5  for  furnishing  pumning 
equipment.     E.  W.  Mays  is  Supt.  of  Water-Wks.      Noted  Oct.    1. 

Cindnden,  Ala. — A  survey  has  been  made  by  W.  W.  Johnson, 
City  Kngr.,  for  the  construction  of  a  new  reservoir  on  River- 
V  i  e  w . 

Oberlin,  La. — The  construction  of  a  water  system  and  elec- 
tric-light system  is  under  consideration  by  the  city.  W.  D. 
Stockwell   is  Mayor. 

+MeinphiM,  Trnn. — The  contract  for  constructing  a  reser- 
voir on  liayou  Gavoso  has  been  awrird.d  to  Ki  )i;i  1  I.Kit  Ill'.oS.. 
6^  Camp  .\ve..  Memphis,  and  the  FOWI-KR  (■(  INSTIU'CTION 
CO..   at    $14.1fi2.      Bids   were   opened    Apr.    13.      Noted    .\pr.    29. 

C'levelnnil.  Ohio — Bids  will  be  received  by  the  Commissioner 
of  Purchases  and  Supplies.  Room  511.  City  Hall,  until  noon. 
May  20.  for  constructing  superstructure  and  brick  chinim  ys 
and  two  steam  driven  centrifugal  feed  pumps  and  a  cantilever 
runway  for  crib  No.  5.  water  department.  Charles  F.  Sehultz. 
413  Superior  Ave.,  is  Comr. 

^Dayton.  Ohio — The  contract  has  been  awarded  to  the 
PI.,ATT  IRON  WORKS  CO.  Dayton,  at  $11,695.  for  a  high- 
service  pump  at  the  central   pumping  station.     Noted  Jan.   28. 


^l'°<iKiorln,  olilo  The  eonlract  hiiN  been  iiward.'d  to  J.  II. 
J(i.M:s.  I-'.. Ml. .11.1,  at  »r.(l,NOr..  for  ennHtructliiK  II  17r>,000,000-|{al, 
r.N.i  voir.      .N.il.il    .Mar    25   and    Apr.    H, 

+HII«man.  Ohio — (ortlcliil )  — Th.-  Ohio  Boxlioard  Co.  hna 
awur.le.l  a  ...iitra.l  I.,  the  llfll.DKRS-  NIO.N  FOUNIJIIY, 
Providence.  R.  I,  for  four  .louble  dial  rale  of  Mow  and  Ionh 
of   b.'Ji.l   KOK.-H    for    IIm   llllratlon    plaiil. 

Xcnln,     Ohio— (OITl.  liil)  — ClKHt.r     *      l'"l.iiiliig,      PIttMbiirKh, 

p.  nil.    lias    I n    r.-liiln.-d    by    lb.-    .X.'iila    U'liler    Co.    to    pr.paro 

plaiiN  f.ii  w.'ll  .'•innei'tlonM,  a  t.-inporary  piiiiipiiiK  HtatloiiH  and 
a    li.    111.    for.'.-    main. 

IndlnnniiolU,  Ind.  The  ImllaiiaiiollH  Water  <"o.  han  been 
dlr.'i'i.'.l  by  lb.-  Itoanl  of  Works  to  lay  water  maliiH  In  viirloux 
Hir.-.lH        .Vol.. I    .Mar.    IS. 

l.nnHinK,  MIeh.  Work  will  start  soon  on  the  coiiHtructlon 
of  a  b.ll  wal.T  main  aroiiml  lb.-  <'lly  to  supply  water  to  tbo 
oiil.r  M.clioMN  Tbi-  estlnialed  cohI  Im  $50,000.  Ouy  C,  Crane  Im 
Siipl     of    Wal.i    WkM.      Noted    Dec.    3. 

MnKlnntT,  ^Ileh.-  -Water  iniilnH  will  be  laid  In  varlouH 
Htr.-.t.'.  al  .III  .Mllm.ited  cost  of  $9000.  Robert  F.  Johnson  Ik 
Supt.    of    Wal.r-WkH. 

4>rhoolrrnr«,  MIrh.  The  contr:iet  has  been  awarded  to 
T.  C  BROOKS  *  SO.N'S  CO.,  Jaekson,  at  $13,191,  for  the 
iiiHlallal  Ion  of  .i  wat.'i-  system.  Smith  &  Boulay  Co.,  Toledo, 
Ohio,   is    Kngr.      Not.'. I    .Mar.    IS  and   Apr.    15. 

Ilcrnyn.  III. -Bids  will  be  received  until  «  p.m..  May  IS, 
by  tin-  Boaril  of  Nixal  ImprovementH  for  constructing  a  water 
supply  pipi-  in  Lombard  Av.'.  and  other  streets.  Oscar  N. 
l.ln.l.ilil    is    Secy.,    Bd.    of    Local    Imp. 

<'nr1.vl«'.  III. — Monle  *  Dunbar,  .St.  T^ouls,  Mo.,  was  low 
blililer  at  $5175,  for  m.iklng  I'xtensions  to  the  distributing 
.sj.steiii    aii.l    for    n    [lump.       Noted    Apr.    22. 

PnriN,  III.— Bids  will  lie  r.ceiviMl  until  10  a.m.,  May  IX,  by 
the  Cily  Clerk  for  constructing  four  earth  dams,  a  diversion 
clianii.-l,  an  iiit.ik.'  anil  a  wet  well.  Fleming,  Babbitt  &  Enger, 
I'rliaiia,    is    l';iigr.      Noted    Mar.    4. 

IlUiomington,  WlH.-Bids  will  be  received  until  May  IS  by 
the  rily  for  constructing  a  water  system.  L.  P.  Wolf.  1010 
(ierm.ini.'i    Life    Bldg.,    St.    Paul,    Minn.,    is    Kngr.      Noted    Apr.    1. 

+  Moriiing  Sun,  Iowa — (OfTicial)- — The  contr.act  has  been 
awarded  to  the  I'l'BLlC  SERVICE  CONSTRCCTION  CO., 
Omaha,  Neb.,  at  $13,370,  for  constructing  a  water  system..  W. 
B.  Garvin  is  Clk.  Noted  July  2,  1914  and  Mar.  18  and  Apr. 
22,    1915. 

+P«'Ha,  Iowa — (Oflicial) — The  contract  has  been  awarded 
l>y  the  city  to  the  P.  DINGUNAN  &  CO.,  Pella,  at  11.9c. 
per  lin.ft.,  for  laying  water  mains  and  installing  hydrants 
and  valves,  pipe  furnished  by  the  city.  A.  C.  Kuyp  is  City  Clk. 
Noted    Jan.    28. 

MoKinley.  Minn. — The  Village  Council  plans  to  build  a 
water  system  at  an  estimated  cost  of  $18,000. 

South  Stillwnter,  Minn. —  Bids  will  be  received  until  s 
p.m..  May  IT.  by  Osca'-  Huhnke,  Village  Recdr.,  for  making 
improvements  to  the  water  system.  The  work  includes  the 
construction  of  a  concrete  reservoir  and  the  laying  of  51. "'0 
ft.    of    fi-    to    10-in.    wafer    mains.      Noted    Feb.    25    and    Mar.    11. 

+Lai:«ing,  Kan. — The  contract  has  been  awarded  to  the 
F.  D.  .MORTON  CONSTRUCTION  CO.,  Ft.  Scott,  at  $4967,  by 
the  .State  Board  of  Corrections  for  the  construction  of  a  pump- 
ing station   at   the   State   Penitentiary. 

Cer«-N»'o,  >fel>. — Bids  will  ho  received  until  May  24  by  the 
City  Clerk,  for  constructing  a  water  system.  Grant  &  Fulton, 
Lincoln,   is   Engr.      Noted   Feb.    25  and   .\pr.   S. 

Iren*-,  S.  D. — Bonds  for  $13,500  have  lieen  voted,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a 
municipal  water  system. 

+Sioiix  Falls.  S.  I>. — The  contract  has  been  awarded  to  *"'e 
U.  S.  CAST  IRON  PIPE  &  FOUNDRY  CO.  by  the  City  Com- 
missioners  for   furnishing  water  pipe. 

Sioux  Falls,  S.  D. — According  to  press  reports  the  City 
Commissioners  rejected  all  bids  for  water  connections  in 
Ninth,  Tenth  and  21st  St.     Walter  C.  Leyse  is  City  .A.udr. 

Syke.ston,  X.  D. —  (OfTicial) — We  have  been  advised  that  an 
election  will  soon  be  held  to  vote  on  the  question  of  issuing 
$14,000  in  bonds,  the  proceeds  of  which  will  be  used  for  tie 
construction  of  a  pumping  plant,  tank  and  water  mains. 
Charles  L.   Smith   is  Village   Clk.      Noted   Apr.    29. 

AVibaux,  Mont. — ^An  election  will  be  held  to  vote  on  the 
ouestion  of  issuing  $40,000  in  bonds,  the  proceeds  of  which 
will    be  used    for  tlie   construction   of  a   water  system. 

Honey  Grove,  Tex. — The  Holts  Heights  Water  Co.  plans  to 
build  a  new  pumping   plant  at   Hone.v  Grove. 

Drumright,  Okla. — Bonds  for  $35,000  have  been  voted,  the 
proceeds  of  which  will  be  used  for  the  extension  of  the  water 

system. 

Iiehigli,  Okln. —  (Ofncial) — The  Benham  Engineering  Co., 
Oklahom.i.  Okla..  has  l^een  retained  l)y  the  city  to  prepare 
plans  for  the  extension  of  the  water  system.  The  estimated 
cost  is  $40,00,  bonds  for  which  have  been   voted.      Noted  July  9. 

+Ogden,  I'tah — The  contract  has  been  awarded,  according 
to  press  reports,  to  the  UTAH  CONSTRUCTION  '"O..  by  the 
Tiirectors  of  the  Davis  .&  Weber  Co.  for  constructing  a  dam 
in  East  Cafion,  Morgan  County. 

Phoenix,  -Vriy, Three   electrically  driven   pumps,   each   w'th 

a  capacity  of  2500-gal.  per  minute,  will  be  installed  at  tiie 
water- works. 

Colfax,  AVaMh. — An  election  will  be  held  May  24  to  vote  on 
the  question  of  issuing  $60,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  improvement  of  the  water  system. 

+Kent,  AVaxh. —  (Official) — Bids  were  received  May  3  for 
laying  water  mains  as  follows:  W.  T.  BONIES,  Kent,  at  $5980 
(awarded  contract):  Martin  &  Dugan,  Seattle.  $6776;  Dickers 
fr  Riphtmire,  Seattle.  $6291  and  A.  H.  Cox  &  Co.,  $6389.  L.  E. 
Price    is   City   Clk.      Noted    Apr.    15    and    29 
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4Kirkland,  Wash.— The  contract  has  been  awarded  to  J. 
ERICKSON  5S12  Woodlawn  Ave..  Seattle  at  $499o  by  the 
ciU  for  constructing  a  water  «y^«t<;>,n.:,„  Jhe  contract  for 
furnishine  pipe  was  awarded  to  the  AMERICAN  ^^  OOD  PIPE 
CO.;  Tacoma,  at  $3933.  Noted  June  IS  and  Dec.  19.  1914,  and 
.-Vpr.  !>,  1915. 

Seattle.  Wash.— According  to  press  reports  T.  Ryan,  Low- 
man  Bldg..  at  $13,26fi,  was  low  bidder  for  constructin^^a  water 
mafn  in  the  siphon  tunnel  in  Third  Ave.  under  Lake  Washing- 
ton  Canal.      Noted   May   6.  ^    j    *       n, 

+Portland.  Ore.— The  contract  has  been  awarded  to  the 
NATIONAL  METER  CO..  at  $6925.  by  the  Council  for  furnish- 
ing 10  water  meters. 

Brockville.  Out.- Bids  will  be  received  until  5  p.m..  May 
17  by  (1  H.  Brvson,  Town  Engr.,  for  constructing  a  mechanical 
filtra'tion    plant.      Noted    Feb.    4. 

^Branley,  Calif.— The  contract  has  been  aw-arded  to  H.  R. 
BOY.NTON  &  CO..  Los  Angeles,  at  $10,477  for  furnishing  pipe 
for   the   water  department.      Noted  Nov.   19. 

AModeHto.  Calif.— (Official)— The  contract  has  been  award- 
^A  Tr;  PP-rRT  BROS  Oakdale.  at  $19,493.  for  constructing  an 
*ar  h  fiU  over  fh^^'lndian  Hill  'gulch  by  the  Modesto  Irrigation 
Tfi^trict  Other  bidders  were:  San  Francisco  Bridge  Co..  $29.- 
?15Tibbitts  Pacific  Co..  $26,667.  and  the  Mesmer  &  Rice  Co.. 
$24,'690.     C.  S.  Abbott  is  Secy.     Noted  Apr.   2J. 

+Palo  Alto.  Calif.— (Official)— The  coritract  has  been 
awarded  to  JAMES  STANLEY.  Sausalito.  Calif.,  at  $13  396  for 
favtng  water  mains.  Other  bidders  w-ere:  D  L  Bienfield  $15  - 
900  Pringle.  Dunn  &  Co.,  $16,448;  Michael  Murphy.  \\^-%\\- 
Contra  ('^osta  Construction  Co.,  $17,181;  Cashel  Bros..  $17,243. 
and  rower  Equipment  Co.,   $18,970.     Noted  Apr.  29. 

nrlllla  Ont.— Bids  will  be  received  until  May  17  by  F- 
Cover  Secv-Treas.,  Orillia  Water,  Light  &  Power  Comn..  for 
pumping  machinery  for  the  pumping  station. 

<t4«fi»»     Ont (Official) — At   a   recent   meeting   of   the   City 

Counci"a"'bm  providing  for  the  construction  of  a  new  pipe 
water  supply  was  passed.  The  pipe  will  be  48-  to  ol-m. 
Tn  dtameu?  The  work  will  soon  be  advertised.  Noted  Apr.  8. 
-^Peterborough.  Ont.— (Official)— Bids  will  be  received 
until  noon  May'^si,  by  S.  R.  Armstrong  Secy  Utilities  Comn 
for  installing  a  complete  P""iP'"S  unit.  William  Kennedy. 
Jr..  364  University  St.,  Montreal,  Que.,  is  Engr. 

Stratford.  Ont.— Bids  will  be  received  until  5  p.m..  May  15. 
by  A  B  Manson  City  Engr..  for  5460.  ft.  of  48-in.  reinforced- 
concrete  pipe  and  6260  ft.   of  36-in.   pipe  . 

TranMcona.  Man.— Bids  will  be  received  until  noon.  May  15, 
by  (1  "'Campbell,  Secy,  and  Treas..  for  furnishing  and 
installing  pumping  machinery  at  the  water-works. 

Wevbnrn.  Sask.— The  installation  of  a  12-in.  water  main 
from  second  Ave.  to  the  power,  house  is  under  consideration 
by  the  City  Council.  The  estimated  cost  is  $6000.  E.  H. 
Phillips   is   Clk. 

Medicine  Hat,  Alta.— The  City  Council  plans  to  lay  water 
ma  ns  to  the  factory  of  the  Dominion  Harvester  Co.  The 
estimated  cost  is  $21,000.      R.  B.  Piper  is  Engr. 

4iLluia.  Pern.— The  contract  has  been  awarded  to  BREI- 
TUNG  &  CO  LTD..  New  York.  N.  Y..  by  the  president  of 
Peru  at  about  $10,000,000  in  bonds,  for  the  construction  of  an 
irrigation  project  and  for  colonization  of  about  100.000  acres. 


SEWERS 

Ronton.  Mann.— Bids  will  be  received  until  May  14  by  the 
Department  of  Public  Works  for  the  construction  of  sewers 
in^^ark  and  Claybourne  St..  Dorchester  District.  P.  OHearn 
is  Acting   Comr.   of   Pub.   Wks. 

BoHton.  Mans.— Bids  will  be  received  until  May  18  by  the 
DeiKirtment  of  Public  Works  for  the  construction  of  sewers 
in  Perthshire  Rd.  and  in  Metropolitan  Terrace.  West  Roxbury 
District.     P.  O'Hearn  is  Acting  Comr.  of  Pub.  Wks. 

Buckland,  Ma«..— Bids  will  be  received  until  1  p.m.  May 
15,  by  the  Board  of  Selectmen  for  the  construction  of  1300  ft. 
of   sewer. 

Fltehburs.  Mann.— Bids  will  be  received  until  May  19  by  the 
Sewer    Commissioner    for    the    construction    ol    the    nemis    Kd 
siphon   connection   with   the   main    sewer,   5;<'"«'s''"<^h     Pni.^r 
2400   ft.  of  16-in.  c.-i.  pipe.     David  A.   Hartwell   is  (  h.   Engr. 

Shelburne  Fall«,  Man*.— Bids  will  be  received  until  1  p.m.. 
May  15.  by  the  Hoard  of  Selectmen  for  the  construction  of 
1300  ft. 'of  sewers.     A.  C.  Bray  is  Clk. 

•Greenwich.  Conn.— Bids  will  be  received  until  May  24  by 
the  Sewer  CommiHsloners  for  the  fonstructlon  of  sewuge-d.s- 
posal  work..  In  East  I'ort  Chester  Sewer  ^jsjric'  N?.  9 .  W _ 
Wil.son  Heaton  \n  Chn.  of  Sewer  Comrs.  Sheldon  E.  Minor, 
Trust   Co.    Bldg.,    Greenwich.    Is    Engr. 

Ilamden.  Conn.- Plans  are  being  prepared  by  Clyde  Potts. 
.•iO  ('""r'h  St.  New  York.  N.  Y.,  for  the  construction  of  a 
.sewer    system    and    sewage    dlspo.sal    works. 

New  York,  IV.  Y.— (Borough  of  Brooklyn)  — (Omclal)— Bids 
will  be  rere  ved  until  11  a.m..  May  19.  by  L  H.  I'ounds 
I'oroiiKh  I'reH.  for  repairing  the  mechanical  e.iulpment  of  the 
,;urni.lng  station,  Gowanu.s  flushing  tunnel  and  the  Douglass 
.St.    and    Crowanus    Canal. 

IVew  York.  IM.  Y.— (Borough  of  Brooklyn)  — (Otnclal)--ni|la 
will  be  received  until  II  a.m..  May  2h.  by  L.  H.  1  oiinds. 
Horoi  Kb  Pres  for  the  construction  of  the  completo  miper- 
"  rurtme  for  the  sewage  pumping  station.  Section  No.  2.  and 
the   eonstruellon   »(  s.wers   In   Ave.   V. 

\ew  York.  IV.  Y.  (Borough  of  flrookly n)— (OmclaD- nids 
wore  n-e;v,Ml  May  r,  by  I,.  ''■,'•""";"'•  ''"'"''Vh  sTTi.  V,'., ok 
conslruetlng  n  sower  In  Ave.  II,  f' ""'  ^""'  ^[;  V^|n  ^u  s  Av'e 
Ivn  Ave  •  (b)  for  conslruellng  sower  basins  In  I' I  itbiM  is  Av<. 
o^i  41st  HI  and  Trov  Ave;  East  ir.th  St.;  East  l«th  SI  .  Ave. 
Land  East  4r,th  St.;  In  Flatlunds  Ave.,  north  side;  In  Klatlunda 
Ave     »       Ih  sl.le;  nt   the    Intersection  ..f  the   n.Mlherly  curb  lino 


^f  T^intlands  Ave  and  the  southerly  curb  line  of  Ave.  L;  at 
?he  intersection  of  the  southerly  curb  line  of  Flatlands  Ave. 
and  "hlnortherlv  curb  line  of  Ave.  L,  <c)  constructing  a 
sewer  in  Ea«t  31st  St..  from  Farragut  Rd.  to  the  line  of  the 
FHtbush  water  works,  and  sewer  basins  at  all  four  corners 
of  Ea"t  31st  St  and  Foster  Ave.;  (d)  constructing  a  sewer  in 
^'ast^^th  St  from  Farragut  Rd.  to  the  line  of  the  Flatbush 
w^fer  works  Vs  follovvs  (a)  Bachrass  &  Gelardi.  96%.  (a) 
pi^sQuaTe  T^masetti  9L99%:  (a)  F.  Merrindino,  Inc.,  100%;  (a) 
I  <5elardi  Contracting  Co.'  98%;  (a)  Victory  Contracting  Co. 
ifi-e?-  rn^  Mnrnhv  Bros  100%;  (a)  Joseph  Jennings,  134.  ih%: 
r^^  'r  Pacon[  &  Son  91%;  (b)  S  Paconi  &  Son.  100%;  (b) 
F  M^rrind^no  Inc  84%  ;  (b)  E.  Gelardi  &  Son,  Inc..  79.97%;  (b) 
Victory  Contracting  (io..  89%;  (b)  Murphy  Bros  78%  ;  (b) 
Tnsenh  Ten nings  9^46%;  (b)  B.  Paconi.  75%;  (b)  Pasqua  e 
Tor^Ssett  6S%;  (b)  Bachi-als  &  Gelardi  79%;  (b)  Ange  o 
Soriano  97%;'  (c)  Bachrass  &  Gelardi  90%  ;  (c)  Pasquale 
Tomasetti  62%;  (c)  F.  Merrindino  &  Co..  Inc..  rO%,  ,(c)  b. 
Pa^lfnf  &'sons'80%;  (O  ^•ictory  Contracting  ,^;°-„^5^Vlardi 
R  P-iconi  &  Son  65%;  (c)  Murphy  Bros.,  61%,  (c)  E.  Geiarai 
Contrnctin-  Co  Inc  79.90%;  (c)  Joseph  Jennings,  80.84%;  (d) 
F"Me'?ri'ASTno.°inc".  98'%!  (d)  Pasquale  Toma_seUi.  68  49%  .  (d 
RMchrass  .fe  Gelardi  91;  (d)  Murphy  Bros.,  i9%;  (d)  Vector> 
Contracting  Co  99%r  (d  B.  Paconi  &  Son.  69%;  (d)  Joseph 
Jennings  110  70%;  td)E.  Gelardi  Contracting  Co..  Inc..  90%. 
Noted   Apr.    28.  _        ,        „.^ 

New  Y'ork.  X.  Y.— (Borough  of  Bronx)— (Official)— Bids 
were  received  May  6  bv  Douglas  Matthewson.  Borough  Pres., 
f^r  (a)  constructing  sewers  and  appurtenances  in  Pl'mpton 
Ave.  between  Boscobel  Ave.  and  Featherbed  Lane;  (b)  con- 
structing sewers  and  appurtenances  in  W  es^  -^^th  St.,  oe- 
fween  S5u>-ten  Duyvil  Rd.  and  Kingsbridge  Av;e.;  Corlear  .\vej^ 
between  West  232d  St.  and  the  Summit  North  of  W  est  234th 
St  •  (c)  constructing  sewers  and  appurtenances  in  .W  est  ^.istn 
St  between  Broadvvay  and  Putnam  Ave.  W.;  Review  PI ••  be- 
tween West  23Sth  St.  and  West  239th  St.  as  follows;  (a)  Tony 
Lapadula,  $9798;  (a)  Lawrence  Contracting  Co  $10  604,  (a) 
Amanna  &  Sullivan,  $10,975;  (a)  Anita  Construction  Co  $12^ 
964;  (a)  Kingsbridge  Contracting  Co  $13,113  (a)  Briggs  & 
0'T.ouehlin  $10  980;  (a)  O'Rourke  Contracting  Co.,  $12,293,  (a) 
B.^°Brennen.  $10  579;  (a)  W^  F^McAroy,  .$10,088;  (b)  O'Rourke 
Contracting  Co..  $13,097;  (b)  Briggs  &  McLoughlin,  ?1L.19. 
Vb)  Harris  Rose  Contracting  Co..  $11,444:  (b)  Amanna  &  Sul- 
livan $1,062;  (b)  Melrose  Construction  Co..  $13,097,  (b) 
M^thkelMarrone.' $10,875;  (b)  Kingsbridge  (Tontracting  Co 
$14,198:  (b)  .A.nita  Construction  Co..  $13,919.  (b)  c^sperini  ^ 
DeBlasio.  $11,670:  (c)  Estates  Contracting  Co.,  $12,293:  (c) 
ORourke  Contracting  Co.,  $3161;  (c)  D.  J.  Donlin.  $3008;  (c) 
Amanna  &  Sullivan.  $3343;  (c)  Kingsbridge  Contracting  Co 
$3750:  (c)  Briggs  &  McLoughlin.  $3385:  (c)  Anita  Construction 
Co  $3678:  (c)  Charles  E.  Farrell  Contracting  Co.,  $3126  (c) 
Michael  Marrone,  $3728;  (c)  Estates  Contracting  Co.,  $3449, 
(c)   Casperini   &  De  Blasio,   $4290.     Noted  Apr.   29. 

New  Y'ork,  N.  Y'.- (Borough  of  Queens)— (Official)— Bids 
were  received  May  5  by  Maurice  E.  Connolly.  Borough  Pres 
for  constructing  sewers  and  appurtenances  (a)  in  Canal. 
Shaw.  Snediker  and  Jamaica  Ave.  and  in  Syo.ssett  Unum 
and  Yarmouth  St..  Fourth  W^ard  (b)  .  in  Orchard  St  First 
Ward  (c)  in  Guion,  Beaufort  and  Napier  Ave..  Fourth  Ward 
as  follows:  Clancv  &  Nuhn,  (a)  $48,599,  (b)  $1995;  Joseph 
L  Ligretto.  (a)  $48,352.  (c)  $7278;  Rosenthal  Engineering  & 
Contrlcting  Co..  (a)  $48,6.48.  (c)  f"853.  James  O^Leary,  (a) 
$54,695;  Stanhope  Contracting  Co  (a)  $54,  iS6,  (c)  $jfiob,  H  J 
Mullen,  (a)  $43,819,  (c)  $8039;  Peace  Bros.,  (a)  ^'2  492  (b) 
$1710  (c)  $9423:  Angelo  Paino,  (a)  $44,966,  (c)  $j02i,  Li.  E. 
Kellv  (a)  $.57,735;  James  Johnson,  (b)  $2208,  (c)  $7370;  Green 
rnntr\rt\ne  Co  (b)  $1844,  (c)  $6498;  Evergreen  Contracting 
Co  (b)  $2016  ('O  $890s!  C.  E.  Farrell,  (b)  $3588;  T.  Lapadula. 
(c)'$8184;  Harry  Britton.   (c)   $6495.     Noted  Apr.  29. 

New  Roehelle,  N.  Y. — The  city  has  appropriated  $6700  for 
the  construction  of  a  sewer  in  Clove  Rd.  from  Eastchester  Rd. 
to   Parcot    Ave. 

+Vorkvllle.  N.  Y.— (Official)- Bids  were  received  Apr.  30 
bv  the  Board  of  Trustees  for  the  construction  of  3684  lin.ft. 
of  l>-in.  and  2050  lin.ft.  of  S-in.  pipe  sewer  nine  manholes 
and  three  lampholes  as  follows:  N.  D.  PETERS  &  CO.,  Utica. 
$5116  (awarded  contract):  Ralph  F.  Relly,  St.  Johnsvi.lle. 
$5505  ■  D.  Peritano,  Utica,  $5S16:  W.  S.  Cookinham.  Utica. 
$6022'  Frank  M.  Johnston,  Utica,  $6079;  A.  L.  Nixdorf.  Oneida. 
$6771  W.  G.  Stone  &  Son.  Utica.  is  Engr.  Noted  Dec.  31 
and  .\pr.  22. 

Camden,  N.  J. — The  city  contemplates  constructing  sewers 
in  various  streets. 

f;len  Gardner,  N.  J. — Plans  are  being  prepared  for  the  coii- 
struction  of  a  sewage-disposal  plant.  The  estimated  cost  is 
$20,000. 

Verona,  N.  J.— At  a  recent  election  the  citizens  voted  to 
issue  $175,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  sewer  system. 

^nownlngtown.  Penn.— (Official)— Bids  will  be  received 
until  s  p  m..  June  7,  bv  the  Borough  Council  for  the  construc- 
tion of  a  sewage  disposal  works  and  a  sewer  system.  Herbert 
W.   Hatton   Is  Consult.   Engr. 

Khensburg.  Penn. — Bids  will  be  received  until  May  24  by 
the  Borough  Council  for  the  construction  of  a  sewage  *>lsposal 
plant  and  approximately  5000  ft.  of  15-in.  sewers.  O.  .\.  HI"K. 
{Commonwealth  Trust  Bldg.,  Harrlsburg,  is  Consult.  Engr. 
J.   1,.   Elder  it  Son,   Ebensburg,  Is  Borough  Engr, 

ifludlnna,  Penn.— (Official)- The  contract  for  constructing 
one  mile  of  s-ln.  and  V4  nille  of  6-in.  pipe  sewers  has  been 
awar.le.l  to  BENNETT  *  SHEARER,  Indiana,  at  $5367.  Thomas 
Pealer   Is   l^ngr. 

4>llendinK.    Penn.— (OtficlaD  — Bids    were    received     Apr.     30 

bv   Cliarles    M.irkH,   City    Clk.,    for   the   construction   of   a    sewer 

hi    Klni   and    We.it    Klin    St.    from    Schuylkill   Canal    to    Rose   St., 

follows:     CANTREM-  CO.N'.STIU'CTION  CO..  $64,632   (award- 

*\.    f.,..i...    i'.    i^•  i>.... ,.u..     <?r.  ortr..    Tiifii»,a    fOni-fv    i\;.    Sons. 


as  follows:     (W  N  rKi';i,i,  i  o.-N.^im  i   i  ivn-t  v  »>..  .pi^t.u,..  v......... 

ed  contract);  Felir  *  (VUourke.  $75,206;  James  Ferry  .V  Sons, 
Inc.  »7«,791;  Union  Paving  Co..  $90,086;  Heyinan  iVt  tloo.lnian 
Co.,  $101,0X2.  E.  Bulrlch  la  City  Engr.  Noted  Sept  17.  Oct.  1 
and   Apr.   :;2. 

•fllendlnK.  Penn.— The  contract  for  the  construction  of  a 
sewane  (liter  on  Krllx's  Island  has  been  awarded  to  1  .  1-. 
HCHOI.I-.  Rending.  »•  $39,564.  Noted  Sept.  17.  Oct.  1  and 
Apr.    22. 
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llrnilliiu.  rfiiii.  Till'  III 
vliiliM  foi  llu'  riiiiHli  lii'lliiii 
will   lie    ri-r.lviMl   jiluiul    .Mii> 

%  ork,  I'riui.-  It  In  i<|h)| 
110(1. noil  III  Im.iuIii  fi.r  lli<'  r 
m-wiiKi'-illiiioHul    iiliiiit.      (!« 

+  llnllliii<>rr.     Mil.      Th 
lutrnil    xi'vvi'i»    In    North 


r\V. 


I  Um    hiiN  ii|«iii  iiv.  il 

St.    iii'Wil,       ItldH 

ll    COHl     IM    triD.OOO. 

['lllinrll    will    IMNIII' 

itIWI'i-    HVHtl'tll    mill 

Wiirnor   Im  t'lty    (Oiiki-. 

iitriirt     for     tlio     coiiBlriictlon     of 

liHH    Ihm'Ii    awitriloil    to   iWHif/.'/.A 


iir.l   of    Piit.llr    \Vi 
of    thi<    MlililKiiii 

Hi         Till'    I'Htllllltl 

III   Unit   till'  t'lty 
iiiHlriit'tlon 


i<y  HIiIk..  Kiiltlniori 
-l>iirlnK  Ajirll  iirrii 
of     lU-ullli     for    Mi'Wi 


lit 


I    Wl'rr    iHHIlr 
foiiHtriK't  lot 


il   l.y 


*lon   of  Howcr  nyHti'in. 
L'utniciit  workM  nt  thr  wiitor  lilt  rut  li 


HiirkliiKliiiiii     lii- 


imos.    \-    »'(>..    liOt;    Mmi> 

Mnrylnnd      (Otililiil ) 
(hf    Statr     l>i>|">>'t><< 
followti; 

Mt.    Wimhliinton — ICxIt 

Haltliuoro — 8i>\viiKt 
plant 

Hiicki'VKtown — St>\vuKO-«l'spo»al    plnnt 
^lllHlrlal  School. 

Kolanil   I'lirk — Kxt<>n»lon  of  newer  nyntetn. 

(."anilirlilKe — Kxtonitlon    of    newer    iiyBtom. 

l-rlstlelil — Hxtenslon  of  Htorm  sowor.  Uobcrt  H.  MorHc  1h 
I'll.   Knur. 

^i'Al.nurel,  M«l. —  (OtIU-lal) — See  Item  under  "Wiilrr  Supply — 
IrrlK-itli'ii  " 

HnveiiHivood,  W.  Vn. — HIiIh  will  be  received  by  the  city 
until  .Mav  H  for  the  coiLstructloii  of  3200  ft.  of  fi-ln.,  10,150  ft. 
of  S-ln..  l.MO  ft.  of  in-ln.  ami  t'.oo  ft.  of  I'J-ln.  Huiillary  nowerB. 
Ira  S.    Hartlott   Is   Mayor.      ,1.    V.    Hunliar   in   Kii>;r. 

nurhniii.  X.  C— Hlils  will  ho  rocdveil  until  May  H  by  W.  G. 
Urailsh.iw,  I'hn.  Stri-ot  I'oni.,  for  the  construction  of  I'JOO  ft. 
of    ^-ln.    anil    GOOO    ft.   of    12-ln.    outfall    sewers. 

^Diirhnni.  X.  V. —  KUls  were  recelvca  Ajir.  28  for  cnnstruct- 
Inu  5>~  niilis  of  vltrllled  iilin'  sewers  as  follows:  ('.  C.  .lACOH, 
nurhani.  $12,217  (awardeil  conlruot);  K.  M.  Shellow.  Kluln,  III., 
J13,9.1S;  Mtschler  *  I-'lviin.  ("hattunooBa,  Teiin..  $14,475;  I.  J. 
SniHh   Co..    lUchnioiui.   Va..    $17,741. 

+  IllriiiliiKiiniM,  Aln. — The  contract  for  the  construction  of 
sanlt.irv  sewers  in  North  lilrniinKbnm  has  been  awarded  to 
the  AMl'HUWN  CAST  IKON  PIPE  CO.,  BirniinKbam,  at  $10,700. 
Julian    Kcndrick    is  City    Knur. 

New  Orlennn,  I.n. —  Hampton  Heynolds,  New  Orleans,  sub- 
mitted the  lowest  bid  at  $43,850,  for  constructing  additions  to 
the  pumping  plant,  Station  No.  2,  Contract  72-1).  The  lowest 
bid  submitted  for  buildinK  sluice  nates  for  Station  No.  2, 
Contract  73-n,  was  that  of  the  Chapman  Valve  Co.,  Indian 
Orchards,  Mass.,  at  $64fi5.     Noted  Mar.  •«.     Bids  opened  Apr.   19. 

Clnelnnntl,  Ohio — Hids  will  be  received  until  noon.  May  21, 
by  rhilip  Fosdick.  I)ir.  of  I'ub.  Sor.,  for  the  construction  of 
main  and  lateral  sewers  and  drains  in  Erie  Ave.  and  In 
Herschel  Ave. 

CleTelnnd.  Ohio — Bids  will  be  received  by  the  Commissioner 
of  I'urchases  and  Supplies.  City  Hall,  until  noon.  May  20,  for 
the  construction  of  the  DuBWay  Brook  branch  sewer  between 
Dupway  Brook  and  Lakeview  Rd.  Robert  Hoffman  is  City 
Knur. 

Conhocton,  Ohl€> — Bids  will  soon  be  received  for  the  con- 
struction of  a  sewapre-disposal  plant.  The  estimated  cost  is 
$t;o,000.  Chester  &  Fleming,  Union  Bank  Bldg.,  I'ittsburgh, 
I'enn..   is   Engr. 

+Kent.  Ohio — The  contract  for  the  construction  of  a  sewer 
svstem  has  been  awarded  to  W.  H.  HUNT  &  SON,  Akron,  at 
$59.4,S1.      Noted    May    G. 

+Mnin,  Ohio — The  contract  has  been  awarded  to  SUMMERS 
&  H.\HinN,  Lima,  at  $7500,  for  the  construction  of  2R25  ft. 
of  4-in.  concrete  sewer  and  two  retaining  walls.  John  K. 
Brice   is   Engr. 

^Snlem,  Ohio — The  contract  for  the  construction  of  the 
intercepting  s.Tnitary  sewer  in  McKinley  Ave.  has  been  award- 
ed to  the  CENTRAL,  OHIO  CONSTRUCTION  CO.,  Salem.  Noted 
JIar.   25. 

Toledo,  Ohio — Bids  will  be  received  until  June  9  by  A.  W. 
Boardman.  Dir..  Bd.  of  Pub.  Ser.,  for  the  construction  of  local 
sewers  Nos.   1249   and   1252. 

Gary,  Ind. — The  lowest  bids  received  for  the  construction  of 
District  Sewer  No.  24  were  as  follows:  W.  F.  Brunt,  $4215; 
Shea  &  Co.,  $4759;  S.  A.  Smith,  $4918.  W.  J.  Smith  is  City 
Engr.     Noted  Mar.  .S  and  .Vpr.   1. 

New  Albany,  Ind. — Plans  are  being  prepared  by  S.  T.  Mann, 
City  Engr.,  for  the  construction  of  vitrified  pipe  sewers.  Bids 
will   soon   be   received   by   W.   Taylor,   City   Clk. 

+>'ow  .\lbnnT,  Ind. — The  contract  for  the  construction  of  a 
vitrified  pipe  sewer  in  Depauw  PI.  has  been  awarded  to  M.  C. 
UNDERWOOD,  917  West  High  St.,  New  Albany. 

IndlnnnpollN,  Ind. — Bids  will  be  received  until  10  a.m..  May 
14,  by  the  Board  of  T'ublic  Works,  for  the  construction  of  a 
sewer  in  Chester  St.   from  Michigan   to  Walnut  St. 

+.\nrora.  III. — The  contract  for  constructing  sewers  in 
various  streets  has  been  awarded  to  R.  P.  KEUHN,  Aurora,  at 
$4406. 

Berwyn,  111. — Bids  will  he  received  until  8  p.m..  May  18, 
by  the  Board  of  Local  Improvements  for  constructing  sewers. 
N.    Lindahl    is    Secy.,    Bd     of   Local    Imp. 

BloominKton,  III. — (Official) — The  city  contemplates  the 
construction  of  one  mile  of  12-in.  pipe  sewer.  E.  H.  Parkard 
is   City    Engr. 

Chicaeo,  HI. — Bids  will  be  received  until  May  14  by  the 
Board  of  Local  Improvements  for  constructing  tile-pipe  sewers 
in   -Aberdeen,   West   Congress   and    other   streets. 

Glencoe,  III. — Bids  will  be  received  until  8  p.m..  May  18, 
by  the  Board  of  Local  Improvements  for  constructing  10,588 
ft.  of  8-in.  vitrified  pipe  sewers.  Windes  &  March,  Winnetka, 
III.,  is  Engr. 

Xormal,  HI. — (Official) — Plans  are  being:  prepared  for  the 
construction    of   a    septic    tank.      George    C.    Broyhill    is    Engr. 

+Ottawa,  111. — The  contract  for  the  construction  of  a  sewer 
svstem  in  the  northern  part  of  the  city  has  been  awarded 
to  GREEN  &  SONS,  Ottawa,  at  $87,037. 


I'ri.rlii,    111.      (Oniiliil) — Till-    conlriKt     for    the    lonMtriKtlon 

of   a    Kiw.  I    HVhtein    will    b.-    iiwiinleil    tlilN    full.      Tl Hlliii.iti-d 

1  out   In  1236.000.      I,    11.  Ji-nrleH  Ik  City   lOtiKr.     Notiil   Sipt.   3. 

WpiMimn,  III.  (iitlli  liiD  — ItlilH  will  Im  recelviil  ulx.iii  .lime 
ir>   by    th.'    Itiiiir.l   nf    l.oriil    I iniirnvemi'titH   for   the   ronMtructlon 

of    II    Ki'wer    HVHii'iii    with    m'litic    tiiiikH.      Tl Htlmiileil    coHt    Im 

$26.0011.      l'\    li     ung   Ih  City   Clk.      Noted    May  0. 

Drinvnn.  \VU.  HIiIh  will  !..•  received  In  about  two  monthM 
by  II  .1  iKiiiMi'.  City  Clk,,  for  the  eoimtructloii  of  Htorm  and 
Hi'inltaiy    m.-wiih.      P.   J.    Ilurtgen,    liurlltiK ton,    Im    ICngr. 

Grrrn  liny.  \V1«.--HIiIm  will  be  received  until  10  a.m.,  May 
IS,  liv  till-  S.-werage  Coniiiiltlee  for  conHtrurtlnif  MOwerN  In 
Van    Itiiiiii   ami    llalril   St     and    In    WeliHter  Ave. 

KrnoHhn,  Win.-  (Omclal)— All  bIdM  received  by  B.  C.  Brcn- 
irnn.  City  Kngr.,  Apr.  23,  for  the  coiiMtriictloii  of  1500  ft.  of 
H4-ln.,  2^00  ft.  of  no-ln.  and  1200  ft.  of  SR-ln.  Mewem  have  been 
rejected.  New  blilM  will  bo  received  until  May  21.  Noted 
May    21. 

4i>lllwniikee,  \\l». — ContrartH  have  been  awarded  by  the 
liipai  liiHiil  of  Piilillc  Works  for  Hewer  conHtructlon  to  'I'. 
lIKIt.M.V.V.  ri«5  27th  St,  Milwaukee,  at  »H3s;»,  and  V.  S. 
NAKIHI.SKI.    Ilawley    Ud.,   .Milwaukee,   at   $0850. 

Knndolph,  Win The  city   ban  commlsHloned  O.   R.   BaHcom, 

University  of  Wisconsin.  .Madison,  to  prepare  a  preliminary 
report  on  the  construction  of  sewcrH  and  a  sewage-dlHpOHal 
plant. 

WnuMnii,  WU. — Plans  are  being  prepared  for  the  construc- 
tion of  oni-  mile  of  15-  to  48-ln.  vitrified  pipe  sewers.  B.  C. 
C.owaii    is   City    lOngr. 

if U'niiMnu,  Win. — The  contract  for  the  construction  of  3600 
ft.  of  in-  to  ITi-ln.  vitrified  pipe  sewer  has  been  awarded  to 
CARL  Kf)TZ.  634  (Jrand  Ave.,  Wausau.  F.  KRAUSE,  1018 
Third  Ave.,  W.'iusau,  has  been  awarded  the  contract  for  con- 
structing  20no   ft.   of   10-  to  12-in.  vitrified   pipe  sewer. 

Went  \llln.  Win. —  P.ids  will  lie  received  until  June  1  by  the 
Hoard  of  Public  Works  for  the  construction  of  800  ft.  of  10-In., 
300  fl.  of  12-in..  !I00  ft.  of  15-ln.,  300  ft.  of  18-in.  vltrllled  pipe 
storm  siwer.  and  If.OO  ft.  of  42-ln.  concrete  segment-block 
sewers.      E.  C,.  Orbert   is  City   Engr.      Noted   Apr.   29. 

+AmeH,  Iowa — The  contract  for  constructing  sanitary 
sewers  and  sub-drains  has  lieen  awarded  to  COLE  BROS. 
A.    B.   Maxwell    is   City   Clk.      Noted   Apr.    22. 

+DeH  Molnen,  Iowa — The  contract  for  the  construction  of 
a  sewer  svstem  in  the  State  Fair  Grounds  has  been  awarded 
to  F.  C.  YOUNG,  Iowa  City,  at   $8957.     Noted  Mar.   18. 

Hartley,  Iowa — Bids  will  be  received  until  May  18  by  the 
Citv  Clerk  for  the  construction  of  sewers.  The  estimated  cost 
is  $35,000.  Bruce  &  Standeven,  Omaha,  Neb.,  is  Engr.  Noted 
Apr.  1. 

+Jewell  Junction,  Iowa — (Jewell  post  office)  —  (Official)  — 
Contracts  h.ave  been  awarded  for  sewer  construction  to  the 
DEARBORN  CONSTRUCTION  CO.,  Waterloo,  at  $1468,  the 
AD.\:MS  MARTLN  CO.,  Centerville,  at  $3597,  and  the  DEAR- 
BORN CONSTRUCTION  CO.,  Waterloo,  at  $9014.  Noted  .\pr.  1 
and  22. 

+Sioux  City,  Iowa — The  contract  for  the  construction  of 
the  North  Riverside  sewer  system  has  been  awarded  to  WARD 
&  WRIGHTON,  Sioux  City.  The  estimated  cost  is  $12,000. 
Noted  May   6. 

Tripoli,  Iowa — Bids  will  be  received  until  2  p.m..  May  25, 
by  H.  W.  Bockhaus,  City  Clk.,  for  the  construction  of  a 
sewer  system  and  sewage-disposal  plant.  M.  Ischirgi  &  Sons, 
Cedar  Rapids,  is  Engr.     Noted  Mar.  11  and  Apr.  22. 

Eveleth,  Minn, — Plans  are  being  prepared  by  Edward  Bass, 
Consult.  Engr.,  State  University,  Minneapolis,  for  the  con- 
struction of  a  septic  tank.  The  estimated  cost  is  $20,000. 
Noted   Apr.    22. 

+»w  rim,  Minn. —  (Official) — The  contract  has  been 
awarded  to  the  DEARBORN  CO.XSTRUCTING  CO.,  Waterloo, 
Iowa,  at  $19,575,  for  constructing  sewers  in  various  streets. 
F.   D.   Minium   is   City   Engr.     Noted   Apr.   29. 

+St.  Paul,  Minn. — The  contract  for  the  construction  of  the 
Grantham  St.  sewer  has  been  awarded  to  J.  J.  CONNOLLY,  at 
$11,925. 

St.  Paul,  Minn. — Plans  are  being  prepared  by  Oscar  Claus- 
sen,  Citv  Engr.,  for  the  construction  of  the  Como-.Snelling 
sewer  svstem  in  the  State  Fair  grounds.  The  project  is  esti- 
mated  to   cost   $289,000.      Noted    Apr.    22. 

Junction  City,  Kan. — Bids  will  be  received  until  9  a.m.. 
May  14,  bv  T.  AV.  Dorn,  City  Clk.,  for  constructing  3%  miles 
of    sanitary    sewers.      W.    V.    Buck    is    City    Engr. 

Topeka,  Kan. — A.  R.  Young,  City  Engr..  will  prepare  plans 
for  the  construction  of  a  sewer  in   East  Topeka. 

+I>incoln,  Xeb. — The  contract  for  constructing  sewers  has 
been  awarded  to  J.  M.  DEFFENBOUGH,  Lincoln,  at  $8350. 
T.  H.  Bery  is  City  Clk. 

+  Sioiix  Fnlln,  S.  D. —  (Official) — The  contract  for  sewer 
construction  has  been  awarded  to  MYRINO  BROS.,  Sioux  Falls. 
S.   B.    Howe   is   City   Engr.      Noted   Apr.    22. 

Watertown,  S.  D. — Bids  will  be  received  until  May  17  by 
T.  AV.  Shreiber,  Citv  Engr..  for  the  purchase  of  $88,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  sewer  system.     Noted  May  6. 

Bozeninn,  Mont. — Bids  will  be  received  until  5  p.m..  May  20, 
by  A.  M.  Brandenburg,  City  Clk.,  for  the  construction  of  1560 
lin.ft.  of  6-  to  10-in.  storm  sewers  with  appurtenances  and 
branches. 

St.  Louin,  Mo. — The  Board  of  Public  Service  contemplates 
constructing   a   relief   sewer   in    the    Ferry   St.   Sewer   District. 

The   estimated    cost    is    $71,000. 

.-Inntln,  Tex. — An   election    will   be   held   June   2   to   vote   on 

the  question  of  issuing  $50,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  sanitary  sewers. 

Seattle,  Wanh. — Bids  have  been  received  for  the  construc- 
tion of  sewers  in  Leary  Ave.,  as  follows:  Benjamin,  Hawkey 
&  Gartner.  Seattle,  $18,974:  L.  R.  Ellis,  Seattle,  $19,739; 
Calasurdo  &  Co.,  Seattle,  $20,081;  G.  Argenteri,  Seattle,  $20,937. 
A.   H.   Dimock  is  City  Engr. 


263 


ENGINEERING     NEWS 


Vol.  73.  No.  19 


%Htoria,  Ore. — The  city  contemplates  the  construction  of 
a  12-in.  sewer  in  45th  St.,  an  S-in.  lateral  sewer  in  Bonds  bt. 
and  the  construction  of  sewers  in  various  other  streets,  uioi 
.\nderson   is  Audr. 

.North  Bend,  Ore.— Bids  will  soon  be  received  for  the  con- 
struction of  a  sewer  system.  The  estimated  cost  is  525,000. 
Noted  May  6. 

.Vrlineton.  Calif.— (Riverside  post  office)— An  election  will 
soon  be  held  to  vote  on  the  question  of  issuing  $40,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construction 
of    a    sewer   system. 

APfilivtnirii    Calif. The  contract   for   the   construction   of  a 

se«tr"\"um-haf"b4en''awarded  to  RORDWELL,  &  ZIMMER- 
MAN. Cklistoga.  at  S14,24S  Other  bids  ^^e^.- -^-x  L-  Beinheld. 
$16,495;  L.  L.  Page.  $17.4S2:  John  H  May  «<.»63.  Schu%ler  & 
Edwards.  $16,600:  Harry  Thorsen.  $18,900.  «.  H.  Castner  is 
City  Engr.     Noted  Apr.  29. 

^Sacramento.  Calif.— (Offlcial)—Bids  were  received  Apr.   29 

for*thr  construction  of  Cnit  N-°.,|,  "yi^^^ri'SV'Tos-l^r^'eres! 
trunk  line  sewer  as  follows:  JAMi>S  K.t..N.>i^i^  i.  i^u»  .-^n^^";=. 
$s"  052  Tawarded  contract):  Peterson  &  ^''^J.  Sa"  Franc.sco 
llih  S-'O-  Graff  Construction  Co.,  Sacramento,  JUd, 60S.  Tibbetts 
Pa'cific  Co.^  San  Francisco.  $94,697:  Clinton  F.reproofing  Co 
of  California,  ,?S1.013:  Edward  Malley,  San  Francisco,  |}^^^^\■ 
w^illinms  &  Belsar.  San  Francisco,  $143.iJi.  Carl  f^nrnari, 
San  F?ancisco,  $108,939 :  Teichert  &  Ambrose  Sacramento, 
$104,608;  ROSS  Construction  Co.,  Sacramento  $12'  3  6  Mc- 
Gillverv  Construction  Co.,  Sacramento,  $98,60 1  Carnalian  &, 
Mu  ford,  San  Francisco,  $123,690:  F.  Rol^^"'!'- ,  «=?"  ^^s'}"?'.,?: 
$91,-.48:' Contra  Costa  Construction  Co.,  Be'-kel^>A,  *li,?,'f  |' 
Matthews  Construction  Co.,  Sacramento,  $99,,  6s.  Thomas  h. 
Hutton  San  Francisco,  $132,204;  Wrightson,  Anderson  &  Yost, 
Sacramento,  $113,291. 

+I.o>.  \nireles,  Calif.— The  contract  has  been  awarded  to 
AdTm  DALM.rTIN,  Los  Angeles,  at  $6300  for  the  construc- 
tion of  a  si  we  r  in  Mission  Rd.  from  Baldwin  St.  to  North 
Boardway.     Noted  May  6. 

+Los  4ncele«,  Calif.— The  contract  for  the  construction  of 
a  sTwer  in  Medford  St.  from  Soto  to  Murch.nson  St  has  been 
awarded  to  J.  J.  PAPAC,  Los  Angeles,  at  $;.448.  Noted  Ma>  6. 
Joliette.  aae.— fOfficial)— The  Town  Council  will  construct 
sevv-ersr  estimated  to  cost  $16,000,  by  day  labor.  J.  A.  Martin 
is  Engr.     Noted  May  6. 

Xelfton.  On«. — The  citv  has  been  granted  a  permit  by  the 
ProviS  Board  of  Health  for  the  construction  of  a  sewage- 
disposal   plant.      The   estimated  cost   is   $150,000. 

Stratford,  Ont.— Bids  will  be  received  until  5  p.m..  May  15, 
by  A  "  mAso".  City  Engr.,  for  5460  ft.  of  4S-in.  and  6200 
of   36-in.   reinforced  concrete   sewer  tile. 

GARBAGK 
New  York.  X.  Y.— (Official)— Bids  will  be  received  until 
in  -io  ^m  May  •'!  W  S.  S.  Cold  water,  Pres.,  Dept.  of  Health, 
inder  pToposUion  '"a!"  also  "B,"  for  the  rernoval  of  "'ght  soil 
and  dead  animals  from  the  several  boroughs  for  a  period  of 
five   years   beginning   July    1,    191a. 

\-ew  York.  N.  Y.— (Borough  of  Queens)— (Official)---The 
low  bolder  for  Section  544,  of  the  disposal  of  garbage,  rubbish 
anTl  ashls  in  the  fifth  ward  for  the  summer  months  was 
C.  R.  Van  Netton,  at  $10,940. 

Dninth,  Minn.— The  city  contemplates  installing  an  incin- 
erating plant. 

STREKTS    .\.\D    KO.VDS 
.^VutruNta.  Maine — (Official)— Bids  will  be  received  until  11 
am     Mav  19.  by  the  State  Highway  Comniission,  for  construct- 
ing roads  in  vkrious  towns.     Lyman   H.  Nelson  is  Chn.  of  the 
Comn. 

«Bo«ton,  .Man*.— The  contract  for  the  construction  of  15,000 
in  ft  of  state  road  in  Salem  and  Swampscott  ha.^i  been  award- 
d'to  M  MtKONOrCH  Co..  Swampscott.  at  $21,403  ,  Other  bids 
were-  JH  (Hue.  $18,865;  D.  J.  Sheehan,  Lynn,  $23,110;  Antony 
PallottO  Lowell,  $20  683  F.  E.  Ellis.  Melrose,  $29  549:  P.  A. 
Moynihan  south  Hamilton,  $23,893;  AG.  Tomasello,  Boston, 
$24,965;  Rim  Contracting  Co.,  Boston.  $2a..9o.  .Noted  Apr.  29. 
BoMton.  Ma»ii.— Bids  will  be  received  until  May  17  by 
Public  Works  Department  for  bitulithic  pavements  'n  .Raven 
St  and  Powellton  Rd.,  Dorchester  District.  Patrick  O  Hearn 
is   Acting   Comr. 

4.Bo.<.ton.  Man..— The  contract  for  the  construction  of  SOOO 
,,_T,  ,,f  st-itc  road  in  Raynham  has  been  awarded  l>y  the 
St"ite  I  ighw  V  Comml."sion  to  SNOW  &  FARRINGTON  Wren- 
thirn  at  $11  068  Other  bids  were:  H.  L.  Thomas  Middleboro, 
$  ."2::  Andrew  M.  Cu.sack,  Boston  $H  428;  C.  •  Alger  ;aun- 
ton  $11,445:  Z.  L.  Coiie.ly.  .Myruks  $11  ,43.  D  J.  Sheeh.ui 
Lynn*  $11,892;  J.  M.  McCormick,  I-rovK  ence  R.  I.,  $12  115. 
It  FHudion.  Melrose,  $12,641:  O.  W.  l<"fkle  Providence, Jt  I, 
il2X4"  A  Wllllam.s,  Boston,  $13,172;  C.  F.  Kelly  SomerHvlUe, 
I  S.xJ  ■;  S^all  *  ingall...  Bar  Harbor,  Maine,  $1  .111!;.  A'^hur 
W:  Dciln,    15   Ashburton    Pi.,   Is   Ch.   Engr.      Noted   Apr.    1;.. 

AHooton.  Mann.— P. id. s  w.re  received  Apr.  27  and  contracts 
awTrVin  for  ronstructing  (a)  8100  lln  ft.  of  «tate  road  In 
•iiVrnerset  and  Swansea,  (b)  6260  In. ft.  of  state  road  In  Reho- 
b  h  7)  5."rO  m  r  .  of  state  r.md  In  Reading  (d)  e2»t>  >'"''; 
.f  Mate  roa.l  In  DIghton  and  Taunton,  (e)  47oO  lln  ft.  of  state 
road  in  P.-verlv,  (f)  7400  lln. ft  of  state  V"'.'  ,",'-8''°7dr$7710 
follows:  HAMILTON  KL<>ol>.  <inlniv  (a)  »  '■'-'^•,  '">  \y\^ 
(awunled  ontract);  J.  M.  M.COKMICK.  !•  ast  Provider  ceR.L. 
CO  II'^IS  (d)  $H«8!i  (f)  $9887  (award.d  <  ont  riut )  .  O.  )). 
;^',.|-l«  I  rov  d.nre  It  I  (a)  $12,289.  (b)  $7862.  (d)  $9204,  (f) 
$Vnn.(?'  M  R  (TtHH  .nIv  ScVkonk.  (b)  '$7085  (awarded  . on- 
'".";•  'Zirconedy.  MyrlckB,  «h)  $7267,  ('>»'""',•'",  A 
Rnurke.  Ablngton.  (b)  $7593:  B.  I^,  ,^^,'|  v'^^*:.  >^;  ;';:;•' fa  ^7.  r.d 
fonirAct)  IV  ^  M  -vnlban.  Si.uth  Hamilton,'  (.;)  in.fiK.  (.■> 
•??tt7  II  I  lIiiilMon  .\I.Irone  (c)  $13,880;  Anthony  I'alloto, 
?.oweil,   (c)   Iiy.2«r.   (b)   $7702;F.'  1-5.   Kills,   Melro»e.   (c)   $15,851. 


(e)  $7187;  A.  Williams  &  Co.,  Boston,  (c)  $15,880  ;c)  $40,887 
rn  Il6  494-  D  J  Sheehan,  Lvnn,  ^c)  $16,075.  (e)  $(927:  Daniel 
^•^Jnneirs  s6ns.  Holyokl,  jc)  ?1S.755:  J^  H.  Kerr  Rumfoid, 
Maine,  (c)  $18,800;  J.  EWatkins,  Hudson  (e)  $7037,  A.  G. 
Tomasello,  Boston,   (e)   $,037.     Noted  Apr.  22. 

ABoston,  Mass.— Bids  were  received  May  4  for  constructing 
(ai  10  900  lin.ft.  of  state  road  in  Abington,  biockton  and 
Whitman  (b)  6500  lin.ft.  of  state  road  in  Deerfleld  as  follows: 
F  T  ROURKE  Abington  (a)  $13,760  (awarded  contract);  Z. 
l"  Conedv  Mvricks  Va)  $14,860:  F.  E.  Ellis,  Melrose,  (b)  $7917: 
O  W  Ruckle  Providence,  R.  L.  (b)  $5945;  Daniel  O'Connells 
Sons,'  Holyoke,    (b)    $6896.      Noted   Apr.    29. 

+Boston.  Mass.— Bids  were  received  iMay  4  for  constructing 
^al  10  100  lln  ft  of  state  road  in  Shrewsbury,  (b)  10,400  lin.ft. 
of^staie  road  in  Lawrence  as  follows^:  D.  E^  SAV.^GE.  Worces- 
ter, (a)  $9550  (awarded  contract):  C.  E.  Horne,  Minbur>  (a) 
$10  182  (b)  $29,292:  Rowe  Contracting  (To..  Bost(3n,  (a)  $11.- 
583'-  R  F  Hudson.  Melrose,  (a)  $12,290:  Joseph  \\  agenbach  & 
son",  Lawrence,  (b)  $23.299 ;  Merrimac  Construction  Co  Boston, 
(b)  $'3  701-  O  W.  Ruckle,  Providence,  R.  I.,  (b)  $23.3o4.  L.  H. 
Kellyr  Somerville,   (b)   $27,792.     Noted  Apr.   29. 

Boston,  Mass.— Bids  will  be  received  until  May  IS  by  the 
State  Highway  Commission  for  the  construction  of  6500  Hn.ft. 
of  road,  two  Concrete  bridges  in  WiUiamstown,  and  for  6400 
lin.ft.  of  road  in  AVrentham. 

4.Mnnche.ster.  Mass. — A  contract  for  building  two  miles  of 
ma*  dam  roadwav  has  been  awarded  to  R.  F.  HUDSON.  Mel- 
rise  at  $22,229.  The  town  will  furnish  the  asphalt  at  a  cost 
of  $4220. 

Providence.  R.  I. — The  City  Council  has  authorized  the  pav- 
ing of  Eddrit.    at  a  cost  of  130.000.  and  Benefit  St.,  at  $64,000. 

-A-Vlbanv,  N.  Y.— (Official)— Bids  will  be  received  until  1 
p.m^'june"!.  by  Edwin  Duffey,  State  Highway  Comr.,  for  re- 
pair' work  in  various  counties. 

+.«'VIbany.  \.  Y.—  i  Official)— Bids  were  received  May  5  by 
Edwin  Duffey.  State  Highway  Comr.,  for  improving  highways 
in    various    counties    as    follows: 

Road  No  1259,  Allegany  County.  4  miles:  W.  J.  FOX.  Ora- 
mel  N  y.,  $36,624  (awarded  contract);  Sullivan  Construction 
Co,  Syracuse,  $39,705:  O.  M.  Severson  Co.,  Erie,  Penn  |38.008 
Bison  City  Engineering  &  Contract. ng_Co  I"S,;,Buffalo.  $38  997 
John  Johnson  Construction  Co..  Buffalo,  $39,300.  JVIcNeiney 
Constructfon  Co.,  Canton,  Penn..  $39,059;  g>'^-^h  &  Percival. 
BnffUo  $36  937;  Greece  Construction  Co..  Rochester,  $34,946. 
F     H     Higgins.    Olean,    $39,094:    Michael    Murphy.    Rochester, 

*^^Road  No  1260,  Allegany  County.  8.64  miles:  Sullivan  Con- 
struction (:o  Syracuse,  $98,581:  O.  M.  Severson  &  Co.  Erie. 
Penn.  $97,961;  P.  H.  Murray.'  Rochester,  $97,619;  Busch  &  Per- 
cival.  Buffalo.  $95,710;  McNerney  Construction  Co  Canton. 
Penn  $97  674-  John  Johnson  Construction  Co.,  Buffalo,  $96,323. 
Bradi'ev  &'  Nolan.  Corning,  $101,012:  Michael  Murphy  Roches- 
ter $101084:  BISON  CITY  ENGINEERING  &  CONTRACTING 
m.   INC.    Buffalo.   $95,636    (awarded  contract):   F.  H.  Higgins. 

*^'*'Ro'ad^No'V254.  Cattaraugus  County.  4.43  miles:  Lake  Shore 
Consmrction  &  Supply  Co..  Dunkirk.  $57,130:  Gleason  &  Davitt, 
Albany     $55  433-    McNernev    Construction    Co..    Canton.    Penn 
$57,428';   H    j    GRATHWOL.   Hammondsport.    $52,694    (awarded 
contract)-    S     T.    Benson   &    Co.,   Jamestown.    $55,352;   John   W. 

'""R'o1'd''Nrm?,"?'hl^Vauqua  County.  3.99  -iles:  S.  T.  Benson 
&  Co  Jamestown.  $102,289:  D.  D.  Dugan  &  Son.  Olean,  $97,034, 
TH(?M\S  MAHONEY  Jamestown.  $96,461  (awarded  contract); 
(lleason  &  Davitt.  .Albany.  $101,559;  Parker-Hassam  Paving 
Co,    Worcester,    Mass.,    $106,750;    Brady    Oltarsh    Construction 

°  'Road^  N°x  '1O62!"  Chautauqua  County  1.59  miles:  D-n- 
kirk  Construction  Co..  Dunkirk.  $48,802:  O.  M.  Severson 
&  Co  Erie  Pen  n^,  $50,503:  John  Johnson  Construction 
Co  Buffalo  $52,246?  J.  B.  HURLEY  CO..  INC.,  Fredonia,  $47  - 
670  rawarded'contract);  Lake  Shore  Construction  &  Supply 
Co  Dunkirk  $48  278:  Gleason  &  Davitt,  Albany,  $51,424. 
n?or-e  Holler  Albany,  $52,645:  Parker-Hassam  Paving  Co.. 
Worc'esterMassC  $52,882;   I.  B.  Contracting  Corporation,   New 

'^°'R6a*f  Na''5549,  Dutchess  County,  O.SS  mile:  Samuel  Beskin. 
Beacon,  $54,111-  George  Holler,  Albany,  $57,092 -Nordone  & 
Petrillo,  James  Garafano  &  Son,  Inc.  IMt  A  e.  non,  pi-'S^: 
Tohn  T  McDonald  Contracting  Co.,  Poughkeepsie,  $n^,125. 
Cornelius  Vanderbilt,  West  Brighton,  $59,490:  John  L,  Hayes 
Construction  (^o.^  Yo'nkers,  $54,854;  Gifford  Construction  Co 
Jamaica.  $54,544;  Topeka  Paving  Co.,  Inc.,  New  "i  ork,  $58,448. 
Award   withheld.  .,„„.      -mri    nt)  WV 

Road  No  5552.  Franklin  County,  8.81  miles:  DE  GR-.M-l* 
&  HOGEB(^OM,  Kingston,  $86,661  (avvarded  contriict) ;  James 
Oivafano  &•  Son  Inc.,  Mt.  Vernon,  $91,;., 4;  A\  eed  ^-  \\  alsh, 
Mechani?sviire  $92  261 :  Ross-Hallenbeck  Construction  Co , 
Copenhagen,  $88,183;  Dana  W.  Bobbins  Co.,  Inc.  New  \  ork, 
$9M79-  A.  't.  lto'ckxvoo.1,  Rochester  $88,258-  W  T  T'la^''''  * 
Co     Chateaugav,   $89,880;   James  E.   Martin.  Utlca,   $89  909. 

noad  No  l-'Vs  Hiimilton  County,  5.01  miles:  Fulton  Engi- 
neering Co  Inc  .•Ubiny.  $62,875;  HIGHWAY  ENGINEERING 
TO  INC,  Albanv,  $59  991  fawarded  contract):  J.  D.  Moyn  han 
Co"  Inc  TiharVus,  $78,508:  I.  B.  Contracting  Corporation 
New  York.  $66,716:  E  J.  Anderson,  Albany.  $74,287,  Langan 
Construction  Corporation.  Albany,  $64,374;  donners  &  Nixdorf. 

""  Roa'd*No.'''r257.  Herkimer  County  l-Sl  miles.  R  r.  <;".,""P<;'.- 
Little  Falls,  $23,889;  JAMES  GARAFANO  .t. SON  INC..  Mt. 
Vernon;  $2O.0s7;  Elmer  J.  Latus,  Albany,  $21,272;  Flood  4.-  Van 
Wirt   Co.,    Hudson    Falls,   $20,794.  ,       „  ..„       ti  -n'    i 

Roads  NoH.  171  and  830,  Herkimer  County  3.60  miles:  \V  .  J. 
Keiine  ly  I'tlca,  $35,467;  Bison  City  Engineering  *  Contracting 
Co.  nc.  Buffalo!  $35,166;  Ahearn  (Construction  (^o..  Wllllnmi- 
tlc  ("onn..  $35,743;  P.  J.  Kennedy,  Utlca.  $36,074;  Food  *>■  \'<'> 
WIr  Co..  IliMlson  Falls,  $31,530;  K.  J-  Amier.son.  Albany,  $3-^.- 
583  AI"n/.o  S.huM|M<.  Gullderland.  $31,997:  Harold  J.  Shellds 
(unsigned).    Albany.    $35,766.      Award    withheld.   ,    „     „     „     po 

Boad  No.  831,  ll.rklmer  Conn  y,  5.53  "'<>>'« '-PriF-  nrown 
Herkimer,  $54,912;  Conroy  &  Nixdorf.  Oneida  $59,539  Brown 
H  Lowe  Co.,  Schenectady,  $59,824  :. lames  <;,"','"'"'Vl-i^M.)  F  j' 
Mt  Vernon,  $58,797:  Jamos  K.  Mintln,  Utlca,  $t.1.t>10.  I'-  J- 
.Sanderson.    Albaiiy,    $55,354;    M.    BENNETT    *    SONS,    Indiana. 


Mav  i.i.  i;»i:. 
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ronii.,  )'l!i..s::ti  mwiiriliMl  colli  iiii't ) .  AIkmiiii  CihihIi  ii<  (Inn  i°<i, 
Wlllliniiiitlo.  «'(>iiM..  ?.Mi,:i.1ii.  Iliiiolil  J.  Shh'IdH.  Alliiiiiy.  >lU.ii4l. 
('.    S.    .MiitliiiHii.    Alliain,    t.'is.ii;:!>. 

Kuiiil  No.  r.5l.s.  .I.ITrimiii  I'oUMtv,  7.27  lllll<H:  WlUliiin  II 
lllliK  ('mill  iK'tlliK  l'<'..  Onili'iiHlillIK.  Imi.N^S;  Slaiili'V  < 'iiiimIi  iK'- 
tloii  ru..  liiirTiilo,  flM'.Sas,  .Iiiiihm  !■:.  Mm  tin,  I'tlra.  (IIS.I^H. 
Kiiink  Nonlfii.-,  Ml.  V<tiiiiii.  »ir.2.7!'ii;  Jiimk-h  UnHNii.y.  MiitTiil". 
$Hl.!>:il.  HlMoii  (.'Itv  KiiKliK'i'i'liiK  \-  ('>>iitnii'lliiK  I'll..  Inc. 
MiilTalo.  fll7.'.i.s4;  liUaxoii  \'  luivllt.  AII>miiv.  }HI!,^S4;  MiiKIii 
Miiiiav  *  Co.  Troy.  $Hi>.!l!i:t;  TATI I  I'lN  I  iKit  Ci  INSTKUCTK  i.\ 
ro..    I.N'C,    l''nllt>n.    |13!i.!l!i.1    niwaiil.il    i<iiil  i  act ). 

lioail  No.  11:47.  l.lvliiKHloii  roiinl.N.  :*.r>l  iiiIIi-h:  I.  M.  I.iiiIIiik- 
ton  Son.M.  Iiuv.  liiichi  Nti'i'.  »fiO.S20.  Kici-iiiaii  \-  (•miiiliii.-.liaiii. 
Watnvn.l.  $iil.!ii;s;  .lolin  .lohiiMon  ("omkI  1  lift  Inn  Cn,.  IliilTaln, 
$i.3.i;!H:  r.  Il  .MIUKAV.  Kiulu-Mtn.  »<7.r.fil  (awaiilril  contrail); 
.lunirn  Curafano  t\i  Son.  Iliiv,  .Ml.  Vcinon,  }l!),7'.i.S;  KiiHrli  & 
I'lTclval.  lliilTalo.  »f.5.7C.J.  'riioniaH  liiaily,  Uochrster.  ir.r..lN(;. 
Crciii-  t'nii.itiintlon  Co.,  lioihi'Ht.  I,  Ifil.SlJ;  Klbstlm-lloltiT 
Co..   Inc..   ltoiti.>,M(,.r.   $r.l.77.t. 

lloail  .No.  l:'is.  I.lvliiKHton  Counlv.  S.lOf.  inllcH:  HuHcli  * 
riTi-lval.  ISiifTaln.  $ir..li;.s;  1,  M.  l.ii.lliintoii  SniiH.  Inc.,  KoiliiH- 
tor.  $4t..MU;  KIH.^^TINK-llOl.TKlt  Cn.  INC..  Uoilu'Htor.  »13.(;(l7 
(nwaiiliil   i-onlrart  I. 

Koiul  No.  i:;i!>.  I,lvliii;«ton  County.  2.  IS  mllm:  IIIhou  City 
Kntlni'OVlnK  .S,-  Coiurai'tlnir  i'a..  Inc..  IliifTalo,  |IS.72!I;  .loliii  ^l. 
Kltxwiitir.  Rn.ih.  J1S..T1S;  Thonms  lliuknall  *  ("o..  Allilon.  »I7.- 
72.'>;  Hoit  Warnn  and  .1.  .1.  Cl.nson.  lIoiiiMiy  KallM.  $  I'.i.nil'.l : 
V.  II.  .Murray.  Umlustor.  JlS.i.fH;  IlAItoI.O  .1.  SHIKI.DS,  Al- 
bany. $17.i>39  (awarilfil  i-ontract):  Srliriii-ilfr- Hicks  Contract- 
ing; Co.,  Inc.,  Itochistir.  Jl'.'.i'BS;  Ulbstlno-lloller  Co..  Uoi  lu-.s- 
ti-r.  Jl!'.lor.. 

Koail  No.  1261.  .St.  I.a\vr<-nco  Countv.  S.fifi  mlli-s:  Thnnia.s 
O'nn.-n.  Matcrtown.  $7:;.n70:  Iturns  Hros.  &  Ilalev.  Watcrtown, 
$7fi.!>01:  rarkcr-Ilassaiii  I'avlnir  Co.,  Worcester.  Mnss.,  $SI.sn(i; 
A.  ,T.  Uockwooil,  Rochester,  $74,S4S;  De  Graff  &  Hoiiebooni. 
Kingston,  $73.12";  Dana  W.  Hoblilns.  Inc.,  New  York.  $71..';fil; 
J.  H.  ContrnctinK  Corporation.  New  York.  $73.fi2fi:  .1.  H  Wild- 
nian.  SyracuMo.  $7i;.l!>3:  Iloss-Ilallenbcck  I'oii.structlon  Co., 
Copcnhauon.  Ji'.x.C.JlO;  Monroe  ttoails  Co..  I'iltsford,  $7i;,n.'.!l; 
Henry    1".    Bur^:ard,    KutTalo,    $7.'>,3n7.       All    bids    were    rejected. 

Road  No.  12fi3,  St.  Lawrence  Countv.  10.8.%  miles:  Brady 
Oltarsch  Constr\ictloii  Co..  .New  York.  (1129. l.")!;  .lames  K.  Martin. 
I'tica.  I12S.51S:  Hurns  Uros.  *  Haliv  Watertown.  $133,960  Hp- 
trleston  \-  Garthwaite.  Yonkers.  $117,336:  I.  H.  Contractinc: 
Corporation,  .New  York.  $12'!. 103;  De  Oraff  &  HoMrebooni. 
KinRston.  $12;>.S79;  K.  J.  Anderson,  Albany,  0125,210;  P.i.xnn 
City  Kn^ineerincr  &  Contracting  Co..  Inc.,  Iluffalo.  $121,73S; 
Thomas  Grady.  Rochester.  $116,760:  .\.  .1.  RdCKWdOD.  Ro- 
chester. $116,760  (awardid  contract);  Del  KiiirineerinR  Co., 
rtica.   $119,444:    Monroe    Roads   Co.,    Pittsford.    $122,764. 

Road  No.  1264,  St.  Lawrence  County.  9.09  miles:  Fulton  Rn- 
pineerinp  Co..  Albany,  $SS,805:  T.  R.  Contracting  Corporation, 
New  York.  $8S.621:  Dana  AV.  Robblns,  Inc.,  New  York,  $95,356; 
r.  J.  Kennedy.  I'tica.  $S5.40O:  Richard  Hopkins.  Trov.  $99,669; 
De  Graff  v<t  Hoceboom.  Kintrston,  $93,988;  A.  J.  ROCKWOOD, 
Roche.«t<'r.  $,s."..792  (t.warded  contract);  Burns  Bros.  &  Haley, 
■Watertown.  $99. 7s.". 

r.oad  No.  5545.  Schenectadv  County,  5.62  miles:  F.  A.  RiPTKi. 
Brooklyn,  $50,955;  Thomas  H.  Karr,  Trov,  $53,065;  Aliehael 
G'Rrien.  Cortland.  $51. SIS;  C.  S.  Mathusa.  Albany.  $53,779; 
William  Green.  Schenectadv.  $51,139;  THE  CURRRN  COR- 
rOR.VTTON.  Jliddletown.  Conn..  $44,222;  Rroivn  &  Lowe  Co.. 
Schenectady,  $5S.360;  K.  J.  Anderson,  Albanv,  $51,754;  .T.  J. 
Malloy,  Schenectady.  .<  19.91  9. 

Road  No.  1234.  Schoharie  County,  4.99  miles:  De  Graff  & 
Hocreboom.  Kins'ston.  $49. OSS;  John  .\.  .Inva.  Inc.,  Newburprh, 
$46,315:  l.ane  Construction  Corporation,  Meriden.  Conn..  $48.- 
599;  Relmar  Contrartinsr  Co.,  Inc..  Trov.  $46,562;  C.  S. 
MATHrS.\,  Albany,  $46,266    (awarded  contract). 

BtifTnlo,  X.  Y. — Rids  will  be  received  until  11a.m.,  May  21. 
by  F.  C.  Ward.  Coiiir.  of  Tub.  Wks.,  for  repaying  Eagle, 
Rratt,  Gridcr,  West  and  Caldwell  St. 

+Bun'alo,  X.  Y. — The  contract  for  pavinp:  Wyandotte  Ave. 
with  asphalt  has  been  awarded  to  HENRY  P.  BURGARD  CO., 
at  $12,030. 

+XewI>urBh.  X.  Y. —  (Offici.Tl) — The  contract  for  pavine: 
Cochecton  Turnpike  has  been  awarded  to  .lAMES  I..  KEHOE. 
64  Second   St..  Xewhurprh,   N.   Y.      Noted  Apr.   29. 

Xew  York,  X.  Y. —  (Borouerh  nf  P.ronx)  —  fOfflcial) — .\1I  bids 
received  .\pr.  2  for  repairinsr  asph.ilt  lilock  pavement  and  set- 
ting c'lrb  where  necessary,  yvere  rejected.  Noted  Apr.  22  and 
May  6. 

Xew  York.  X.  Y. —  (Borough  of  Brooklyn) — (Official) — Rids 
will  be  received  until  11  a.m.,  Jlay  19,  by  L.  H.  Pounds,  Ror- 
OUgh  Pres.,  for  improving  a  number  of  streits. 

Xew  York.  X.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  May  5  for  improving  (a)  Belmont  Ave.  from 
Van  Rinderen  to  Snediker  .\ve.  and  from  .\labama  to  Penn- 
sylvania Ave.,  (b)  Lincoln  PI.  from  I'nderhill  to  Washington 
Ave.,  (c)  21st  .\ve.  from  60th  to  64th  St..  as  follows:  Tvalde 
Asphalt  Paving  Co..  (a)  $4739.  (b)  $6203.  (c)  $S."69;  Topeka 
Paving  Co..  Inc..  (a)  $4719.  lb)  $."522.  (c)  $7467;  Rrooklvn 
Alcatraz  Co.,  (a)  $4520,  (b)  $6022,  (c)  $7999;  Sicilian  Asph<alt 
Paving  Co.,  (a)  $4557,  (b)  $6422,  (c)  $S634:  Barber  Asphalt 
Paving  Co..    (a)    $5357,    (b)    $6927,    (c)    $10,249.      Noted   Apr.   29. 

Xew  Y'ork.  X.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
were  received  May  6  for  paving  (a)  East  174th  St..  from 
Southern  Blvd.  to  Bryant  Ave.,  (b)  for  improving  Exterior 
.St.  from  East  151st  St.  to  Jerome  Ave.,  and  (c)  Overing  St. 
from  Westchester  to  Walker  Ave.  as  follows:  Municipal  As- 
phalt Paving  Co.,  (a)  $4414:  .\sphalt  Construction  Co..  (a) 
$4325,  (b)  $15,392:  Cleveland  Trinidad  Paving  Co..  (a)  $5649; 
I'valde  Asphalt  Paving  Co..  (a)  $49S7:  Barber  Asphalt  Paving 
Co..  (a)  $6959:  I'.  J.  Kearns  Contracting  Co..  (b)  $17,855:  J. 
Leopold,  (b)  $14.59S:  Joseph  L.  Brennen.  (b)  $16.7SS;  F.  Cotter 
Contracting  Co.,  (b)  $16,256;  Degnon  Contracting  Co,,  (b) 
$19,426:  Patrick  H.  Kelly,  (.i)  $17,691;  Matthew  Beard  Con- 
tracting Co..  (b)  $16,120:  Burnside  Contracting  Co.  (b) 
$16,249:  ■U'.  H.  Callahan  Contracting  Co..  (c)  $5413;  Scott  Bros., 
fc)  $5392;  Peter  Krameh.  (c)  $5143:  Salvador  Purlficato,  (c) 
$5507;  Di  Minna  &  Di   P.lasio,    (c)    $5070.     Noted  Apr.   29. 

New  York,  X.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
The  city  plans  to  pave  West  24th  St.  from  Sixth  to  Seventh 
Ave.  and  from  Eighth  to  10th  Ave.,  East  54th  St.  from  Third 
to  Lexington  Ave. 


OancKo,  %.  \. —  lOlllrliil)  —  IIIiIn  will  bit  reeulvnil  until  2  p.m.. 
May  14.  by  ciiiirleM  W.  I.lniiley.  Coiiir.  of  I'ub.  Wkn.,  for  layliiif 
vllrllli'il  brick  iHiveiiieiil. 

Troy,  K.  V.  ((illlilal)  — IlIdH  will  bn  n-cnlved  until  11  a.m., 
.May  M.  bv  the  llniiril  m'  CniilMiet  and  Supply  for  piiltlng  a 
binder  coiirNK  of  blliiiiiliiniiH  loiiiieti'  on  (he  (Jll  .Mill  Mill 
RoiiilH.     Jnlin  J.   .MeLiiiiKblln   Ih  Hei  y.  of   lid. 

Atliinllr  ilty,  N.  J.— mtllelal)  HI.Im  will  be  recelvird  until 
noon.  .May  19.  bv  M.  M.  To w imend.  City  Coinptroller.  for  (be 
Hale  i>r  flnl.iMio  and  $32,000  In  liuiidx,  (lie  proceeilH  of  Arhlcli 
will    bi'    iiH.il    for   pavliiK. 

^<  linr>iiile  I'nrk,  IV.  J.  (CIKTMlde  no«(  olllee)— The  town  had 
awarded  I  lie  eoiilrael  to  the  VALVOI-INE  OIL  CO.,  EdKi-vater. 
N.  .1.,  for  ollliiK  tbii  HtroetH  and  rouilH  In  thu  town,  at  6V^c. 
per  gal. 

Prrphohi.  \.  .1. —  IIIiIh  have  been  received  for  the  conHtruc- 
tlon  of  Ulvei'Hlde  Drive  In  MIddletown  TownMhlji.  .Monmoulh 
County.  iiM  rollows:  J.  Walter  Butcher,  $15,957;  ChurleH  IC. 
llurilKe.  Red  Rank.  $16,758;  Iturke  gi  Hoiiham  Co.,  Plalntleld, 
$16,667;  Martin  Grldln.  Red  Rank,  $17,245;  Frank  C.  Itvram. 
Red  Rank,  $17,777;  Weldon  Construcllon  Co..  Rahway.  Noted 
Apr.   8. 

+JvrHry  I'lty.  \.  J. — The  contract  for  repaying  Tucth  and 
Clinton  Ave.  with  wood  block  has  been  awarded  to  RUDOLPH 
SAN  GIOVAN.NI.      .Noted   Apr.   22. 

Jernry  (Uy.  \.  .1.- — The  Board  of  CommlHslonerB  planH  to 
Improve  Linden  Ave.  between  Hudson  County  Blvd.  and  Fow- 
ler Ave.      Mleh.iel    I.   F.-igen    Is  City  Clk. 

Xew  llriiiiMwIek.  X.  ,1. — Bids  will  be  received  until  May  17 
by  the  Ro.iid  of  Freeholders  for  100,000  hi|  yd.  of  road  oil 
dust  layer  and  .'.0.000  Hii.yd.  of  as|)halt  binder  and  screenings, 
to  be  usi'd  on  the  county  roads.  Alvln  IJ.  Fox.  I'erth  Ainboy. 
is  County   Kngr. 

AVeMtfleld,  X.  J. — Bids  will  be  received  until  May  17  by  the 
Town  Council  for  improving  portions  of  Edgewood  Parkway. 
Chestnut  and   Maple   St.      Charles  Clark    Is   Town   Clk. 

\VeHt  Ornniire,  X.  J. — The  Borough  Council  Is  considering 
the   iniprovonient   of  Valley   Rd.   with   permanent   pavement. 

>Ve»it  Xew  t  <irk,  X.  J. — Plans  h.avc  been  completed  for  pav- 
ing Fifth  St.  from  Bcrgenline  Ave.  to  Hudson  County  Blvd. 
with  giruiitc  block  on  a  5-in.  concrete  foundation.  The  work 
will  also  call  for  bluestone  flagging  and  curbing.  James  L. 
Wolfe    is   Town    Clk. 

+Krniiklin,  Penn. — The  contract  for  paving  Elk  St.  with 
brick  has  been  awarded  to  the  NORTHWESTERN  CON- 
STRUCTION  CO.,    Franklin. 

Philndelphln.  Penn. — The  Highway  Committee  of  the  City 
Council  contempl.ites  an  expenditure  of  $200,000  for  paving 
streets. 

+'\ViIkinHburg.  Penn. —  (Official) — The  contract  for  improv- 
ing South  Ave..  Hay  St.  and  Vincent  Way  has  been  awarded  to 
MATTHEW  OTT  ,*t  CO..  414  Warrington  Ave.,  Pittsburgh,  at 
$S4S9.      Noted    Apr.    l.'i. 

■^AVilmington,  Del. —  (Official) — Bids  will  be  received  until 
4  p.m..  May  28,  by  the  Board  of  Directors  of  the  Streets  and 
Sewer  Department  for  paving  work, 

4'RnItiniore,  Md. — The  contract  for  repaying  German  St. 
from  Hopkins  PI.  to  T'aca  St.  has  been  awarded  to  SLACK  & 
SLACK,  at  $38,000. 

Betterton,  Md. — Bids  will  be  received  until  May  15  by  A.  H. 
Supplee,  Secy,  of  City  Comrs.,  for  constructing  concrete  side- 
walks.     Kastenhuber  &  .\nderson,  Easton,  Md.,  is  Engr. 

Ciilpeper,  Va. — .\n  election  will  be  held  Mav  29  to  vote  on 
the  (juestion  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  roads  in  Cedar  Mountain 
District,  Culpeper  County. 

Clarksbnrg,  ^V.  A'a. —  .According  to  press  reports,  the  Com- 
missioners of  Harrison  County  plan  to  hard-surface  roads. 
Approximately  $80,000  is  available. 

Fnirinont.  AV.  Va. — The  Commissioners  of  Marion  Countv 
will  spend  the  remainder  of  a  $300,000  bond  issue  to  complete 
the  brick,  bituminous  and  concrete  roads  in  Mannington  Dis- 
trict which  were  begun  last  season.  Noted  July  10,  1913, 
Feb.    12    and    Apr.    3,    1914. 

Fairniont,  'W.  Va. — The  Commissioners  of  Marion  Countv 
will  spend  the  remainder  of  a  $400,000  bond  issue  and  will 
vote  on  the  question  of  issuing  an  additional  $100,000,  the 
proceeds  of  which  will  be  used  to  complete  the  brick,  bitumin- 
ous and  concrete  roads  in  Fairmont  District.  The  roads 
were  begun   last  season.     Noted   Apr.   9,   1914. 

Huntington,  W.  Va. — Rids  will  be  received  until  1:30  p.m.. 
May  21,  by  the  Board  of  City  Commissioners  for  paving  a 
number  of  stieets. 

MoundNville.  AV.  Vn. — Bids  will  be  received  until  Mav  28  by 
the  Commissioners  Court  of  IMarshall  County  for  grading  a 
portion  of  Reilly  Hill  Rd.,  grading  and  macadamizing  Fair- 
mont Pike  and  Boggs  Run  Hill  Rd.  in  Union  District.  T.  J. 
Bartrug,   Alexander  Bldg.,  Moundsville,   W.   Va.,   is   Engr. 

Xew  Ciiniberlnnd,  W.  Xa. — The  Commissioners  01  Hancock 
County  contemplate  an  expenditure  of  $40,000  for  constructing 
brick   roads. 

Pineville,  AV.  Xa. — The  Commissioners  of  Wyoming  County 
contemplate  improving  a  number  of  roads. 

Princeton.  \V.  Va. — .An  election  -will  be  held  Mav  15  to  vote 
on  the  question  of  issuing  $350,000  in  bonds,  the  proceeds  of 
which   will   be   usid   for   constructing   roads   in   :Mercer   County. 

St.  MarjH,  AV.  Va. — Press  reports  state  that  the  Commis- 
sioners of  Pleas.mts  County  will  spend  approximately  $30,000 
on  completing  concrete  roads  in  Washington  District.  The 
roads  ^vere  begun   Last  year. 

Stenley  Heichtx,  W.  Va. —  (Clarksburg  post  office) — Bids 
will  be  received  until  noon.  May  25,  for  the  sale  of  $30,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  paving. 
M.   B.   Newlon   is  Town   Recdr. 

AYheellng,  W.  Va. — The  Commissioners  of  Ohio  County  plan 
an  expenditure  of  $165,000  for  resurfacing  and  constructing 
roads. 
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Marshall.  X.  C— Bids  will  be  received  until  May  25  by  the 
Highway  Commission  of  Madison  County  tor  grading  and 
<lraining  about  1.7  miles  of  highway.  J.  B.  Clingham  is  County 
Hd.    Engr. 

Quitman.  Ga. — An  election  will  be  held  May  29  to  vote  on 
the  question  of  issuing  $400,000  in  bonds,  the  proceeds  to  be 
used  for  constructing  roads  in  Brooks  County. 

+Guir|iort,  Kla. — A  contract  for  paving  19,000  sq.yd.  has 
been  awarded  to  the  GULFPORT  CEMENT  WORKS,  Gulfport. 

Tavarea,  Fla. — -Ml  bid.s  received  Apr.  1.5  for  constructing 
and  paving  a  number  of  roadways  have  been  rejected.  Bids 
will    be    readvertised.      Noted   Mar.    IS. 

+BimiiiiKhani,  .*Ia. — The  contract  for  paving  Alabama  Ave. 
from  14th  to  16th  St.  has  been  awarded  to  H.  N.  BOWDRY, 
Birmingham,  at  $.i060. 

+C'Ianton,  Ala. — The  contract  for  the  construction  of  25 
miles  of  road  from  Clanton  to  Maplesville  has  been  awarded 
to   W.   H.   WYNNE,   Birmingham. 

Evercreen,  Ala. — Bids  will  be  received  until  May  24  by  the 
Commissioners  of  Conecuh  County  for  grading,  draining  and 
surfacing  a  portion  of  the  Evergreen  and  Andalusia  Rd.  and 
the  Evergreen  and  Belleville  Rd.  The  estimated  cost  of  the 
work  is  $11,159.  W.  S.  Keller,  Montgomery,  is  State  Highway 
Engr. 

Haynesville.  .\Ia. — Bids  will  be  received  until  May  31  by 
the  Commissioners  of  Lowndes  County  for  improving  a  part 
of  the  Selma  and  Montgomery  Rd.   near  Benton. 

Hnntsvillp.  .\la. — Bids  will  be  received  until  May  22  by  the 
County  Commissioners  for  constructing  a  macadam  road, 
estimated  to  cost  $4800.  W.  S.  Keller,  Montgomery,  is  State 
Highway  Engr. 

t'harleHton,  Miss. — At  a  recent  election  the  question  of 
issuing  $2.'), 000  in  bonds,  the  proceeds  of  which  was  to  be  used 
for  constructing  roads  in  Tallahatchie  Supervisor's  District  No. 
2,  was  defeated. 

+.\bbeville.  La. — A  contract  for  constructing  nine  miles  of 
road  in  Vermilion  Parish  has  been  awarded  to  SCHACKEL- 
FORD   &   CO.,   Bayou   Sara,   La. 

Alexandria,  La. — Bids  will  be  received  until  May  19  by  I.  W. 
Sylvester,  City  Engr.,  for  paving  Boulton  Ave.  from  Gould 
Ave.   to  Lee  St. 

Baton  Roiigre,  La. — Bids  will  be  received  until  June  20  by 
the  Commission  Council  for  laying  approximately  170,000 
sq.yd.  of  bituminous  gravel  navement,  with  concrete  curb  and 
gutter:  also  22,000  sq.yd.  of  hard-surface  pavement.  This  is 
an  extension  from  May  12.     Noted  Apr.  29. 

Convent,  La. — .A.t  a  recent  election  the  citizens  of  St.  James 
Parish  voted  in  favor  of  issuing  $200,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  improving  and  constructing 
roads. 

+Lake  Charles,  La. — The  contract  for  constructing  40  miles 
of  road  has  been  awarded  to  the  WORTHLVGTON  CONSTRUC- 
TION CO.,   Lake  Charles.     Noted  Apr.  22. 

+Mandeville,  La. — A  contract  for  paving  a  number  of 
streets  has  been  awarded  to  T.  M.  THORNTON. 

Thibodeaux,  La.- — The  citizens  of  La  Fourche  Parish  Road 
District  No.  2  voted  in  favor  of  issuing  $S0,000  in  bonds,  the 
proceeds  to  be  used  for  constructing  about  20  miles  of  hard- 
surface  roads,  from  Therior  Canal  near  Raceland  to  the  upper 
end   of  the   parish.      Noted   Mar.    25. 

^riarkiivllle,  Tenn. — A  contract  for  constructing  gravel 
surfaced  roads  in  Montgomery  County  has  been  awarded  to 
BL.\CKFORD  &  J.\NES,   Cunningham.  Tenn. 

Waverly,  Tenn. — At  a  recent  election  the  citizens  of 
Humphreys  County  voted  in  favor  of  issuing  $250,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  constructing  roads. 

Catlettaburi;,  Ky. — At  a  recent  election  the  question  of 
issuing  $500,000  in  bonds,  the  proceeds  of  which  was  to  be 
used   for  constructing  roads,  was  defeated.     Noted  Apr.   3. 

Dayton,  Ky. —  (Official) — Bids  will  be  received  until  S  p.m.. 
May  17,  by  the  City  Council  for  improving  Walnut  St.  from 
Second  to  Fourth  Ave.     William  C  Martin  is  City  Clk. 

Haxard,  Ky. — Bonds  for  $12,000  were  sold  May  1,  the  pro- 
ceeds  of   which   will   be   used   for   street   Improvements. 

New  CnMIe,  Ky. — The  Fiscal  Court  of  Henry  County  has 
authorized  the  reconstruction  of  the  road  between  New  Castle 
and  Eminence,  a  distance  of  about  3%  miles.  The  approxi- 
mate cost  of  the  work  Is  $14,000. 

Cleveland,  Ohio — The  S.  H.  Kleinman  Co.,  Williamson 
Bldg.,  Cleveland,  Ohio,  real  estate  dealer,  has  purchased  a 
lOO-acre  tract  of  land  at  the  Junction  of  Kinsman  Rd.  and 
.South  Kinsman  Rd.  The  company  plans  to  grade  and  drain 
Hfrect.x  and  construct  .«iidewalks  and  otherwise  improve  it. 
The    estimated    cost    of    the    work    Is    $65,000. 

(leveland,  Ohio — fOfTiclal)  —  Hids  will  be  received  until 
noon,  May  19,  by  the  Commlssionir  of  Purchases  and  Supplies 
for  paving  East  65th  St.  from  Broadway  to  Helsley  Ave.  and 
East    138th  St.   from   St.   Clair   to   Woodworth   Ave. 

+rolunibu>i,  Ohio — f^ontrarts  have  been  awarded  for  pav- 
ing as  follows:  Tenth  Ave.  from  Cleveland  to  Washington 
Ave.  to  A.  (••.  I'VC.H.  $10,699:  15th  Ave.  from  High  to  Tndlanola 
Ave.  to  the  ANDREWS  ASPHALT  I'AVfNO  CO..  $fi4«0;  Oak- 
wood  Park  Ave.  from  High  to  Indlanola  Ave,  to  IS.  V.  P.\T- 
TERSON.  $35,632:  Forest  St.  from  Htclzer  to  I'aiMotia  Ave.  to 
the   CLEVELAND   TRINIDAD    ASPHALT   CO..    $15.66S. 

C'oliimhiio,  (»hl<»-  fomdal)  —  Mlds  will  t>e  received  until 
2  p.m..  May  14.  by  the  .stati'  Hlghw.iy  Commissioner  for  con- 
strui  ting  roads  In   various  counties. 

Klyrln,  (»hio — lilds  will  be  received  until  2  p.m..  May  17. 
by  .John   Langton.  <'lk..  for  grading  Schadon  Rd. 

^ironton,  Ohio-  The  rontract  for  paving  Center  St.  has 
bp<  ri   /iwiu<|.d    tr,    .\r.\HL   Plto.S..   at    $27,500. 

^Miirhle  <IIIT,  Ohio — The  contract  for  paving  Cambridge  PI. 

has    I n    i.wnrd.d    to    D     E     SULLIVAN    &    SON.    Columbus,    at 

$15,l«3       N-il.(l    Apr.    X 

Onk  mil,  Ohio  -The  city  will  conntrucf  approximately  1000 
lln  ft  of  (■omt)lried  curb  anil  gutter  of  concrete  and  2000  ni|  yd. 
of  wnlerliound  macadam  pavement.  The  contract  will  bo 
Awarded  about  July   1.     A.    K.  Campbell,  Jncknon,  In  Engr 


StenbenvlIIe,  Ohio — Bids  will  be  received  until  June  4  by 
the  Commissioners  of  Jefferson  County  for  the  construction 
of  the  Irondale  and  Yellow  Creek  Free  Turnpike.  John  L. 
Means   is   County   Audr. 

Struther."!.  Ohio — Bids  will  be  received  until  June  9  by 
Jonah  Richards.  Village  Clk.,  for  paving  Broad  St.  and  Poland 
Ave.  with   brick. 

+l'rbana,  Ohio — The  contract  for  paving  South  Main  St. 
has  been  awarded  to  the  JOHNSON  CONSTRUCTION  CO.,  Chi- 
cago, 111.,  at  $3S,S00. 

AVooster,  Ohio — Bids  will  be  received  until  noon.  May  25, 
by  I'eter  C.  Given,  City  Clk.,  for  grading,  curbing,  draining 
and   paving   with    brick   a   portion    of   North   Beaver   St. 

Indiana — -(Official) — Bids  will  be  received  for  road  im- 
provements in  Indiana  as  follows:  Terre  Haute,  until  11  a.m.. 
May  15,  bv  the  Commissioners  of  Vigo  County,  for  construct- 
ing gravel  roads  in  Fayette  and  Riley  Townships:  New  Al- 
bany, until  10  a.m..  May  22,  by  the  Commissioners  of  Floyd 
County,  for  constructing  a  road  in  New  Albany  Township; 
Covington,  until  2  p.m..  June  S.  by  the  Commissioners  of  Foun- 
tain County,  for  constructing  a  gravel  road  in  Jackson  Town- 
ship. 

+Jackson.  MIoh.- — (Official) — .\  contract  for  repaying  ap- 
proximately 15.000  sq.yd.  on  Main  St.  and  3600  sq.yd.  on  Sey- 
mour St.  has  been  awarded  to  WILLI.\M  RYAN,  Lansing,  at 
$1.94    sq.yd       Noted    Apr.    22. 

Mani.stique.  Mich. — .\t  a  recent  election  the  citizens  of 
Schoolcraft  County  voted  in  favor  of  issuing  $75,000  in  bonds 
the  proceeds  of  which  will  be  used  for  constructing  roads. 

.\tlanta.  III. — The  Citv  Council  will  pave  five  blocks  with 
brick.      The   estimated   cost    is    $16,000. 

Di.xon,  III. — The  city  will  lay  brick  pavement  on  a  number 
of    streets    this    spring.      The    estimated    cost    is    $50,000. 

Siirincrfield,  III. —  (Official) — Bids  will  be  received  by  the 
State  Highway  Commission  until  11  a.m..  May  20,  for  con- 
structing roads   in   various  counties. 

Beloit.  AVia. — Press  reports  state  that,  at  a  recent  election, 
the  citizens  voted  in  favor  of  issuing  $4S.000  in  bonds,  the 
proceeds  of   which  will   be  used   for  paving  streets. 

Madiaon,  AVLs. — P.ids  will  be  received  until  May  20  by  the 
Board  of  Public  Works  for  paving  portions  of  First,  Second, 
Fourth,  Fifth,  Miffliin,  Winnebago,  Railroad,  Main,  Buell. 
Dewey,  Williamson.  Spring,  Emerald,  Adams,  Harrison  and 
Kendall    St.      O.    S.    Norsman    is   City   Clk. 

+Marahfleld,  "Wia. —  (Official) — The  contract  has  been  award- 
ed to  the  C.  PETERSON  CONSTRUCTION  CO.,  Kenosha,  for 
approximately  24,000  sq.yd.  of  pavement.  W.  F.  Reichardt 
is  City  Engr. 

+Milwaukee.  Wis. — A  contract  for  paving  20th  St.  with 
bituminovis  concrete  on  old  macadam  has  been  awarded  to 
HASE   &    WEIHER,    Milwaukee,   at    $8937. 

+.Sheboygan.  Wis. —  (Official) — Contracts  have  been  .award- 
ed for  paving  as  follows:  Erie  Ave.,  JOHN  BRAUN.  Sheboygan. 
$22,850:  South  Ninth  St.  and  Indiana  Ave..  MURPHY  CON- 
STRUCTION CO..  $11,35S  and  $12,150.  respectively:  North 
Second  St.,  G.  H.  STANCHFIELD,  Fond  du  Lac,  $15.0^  Noted 
Apr.   29. 

+Three  Lakes,  AVia. — The  Board  of  Supervisors  of  Oneida 
County,  Rhinelander,  has  awarded  the  contract  for  construct- 
ing the  Three  Lakes-Sugar  Camp  Rd.  to  JOHN  CHICHANOW- 
SKI,  Three  Lakes,  at   $4390. 

+W>st  Bend,  AVIa.- — The  contract  for  paving  Main  St.  has 
been  awarded  to  FRED  EUL,  Menasha,  Wis.,  at  $22,081.  Noted 
Apr.  8. 

Mankato.  Minn. — .\ccording  to  press  reports  the  city  plans 
to  pave   16  blocks   in   the  business   section. 

+»wton,  Kan. —  (Official) — .\  contract  for  constructing 
33,000  sq.yd.  of  brick,  asphaltic  concrete,  tar  concrete,  bitu- 
lithic  and  rock  asphalt  pavement  has  been  awarded  to  .\. 
JAICKS  CO..  Chicago.  111.,  at  $40,082.  Other  bids  were:  J.  R. 
Ramsey  &  Co.,  $45,279:  Heaney  Construction  Co.,  $40,412: 
Municipal  Engineering  &  Construction  Co.,  $44,076.  Noted 
.\pr.  22. 

Kearney,  \'eb. —  (Official) — We  have  been  advised  by  T.  N. 
Hartzell,  City  Clk.,  that  the  city  Is  considering  street  paving 
later. 

.Vnaoonda,  Mont. — Press  reports  state  that  the  City  Council 
voted  to  iiavf  Commercial  and  Main  St.,  at  an  estimated  cost 
of   $100,000. 

Kansas  City.  Mo. — Bids  will  be  received  until  May  20  bv 
the  Board  of  Public  Works  for  constructing  approximately 
11,000  sq.yd.  of  concrete  pavement. 

+St.  Joneiih,  Mo. — Contracts  have  been  awarded  for  paving 
Antonle  St.  and  Prospect  Ave.  to  DUBOIS  &  PETERS,  at  $6131: 
Augusta,  Antonle  and  Poulln  St.  to  .\.  M.  HAFFTER,  at  $8352, 
and  U  mile  of  Garfield  .\ve.  to  OLSON  &  SCHMIDT,  at  $7613. 

Slaton,  Tex. — The  City  Council  plans  to  pave  sidewalks  In 
the  business  and  resl.l.ntlal  districts. 

LonKHiont,  Colo. — Bids  will  be  received  about  June  1  for 
paving  Main,  Fourth  and  other  streets  with  concrete.  The 
estlmateil  cost  Is  $11,000.  R.  E.  Richardson  Is  City  Engr. 
George  H.  Stonex  l.s  City  Clk.     Noted  July  16,  1914. 

4Phoenlx,  .\rl«. — The  lowest  bid  submitted  for  paving 
Madison  St.  with  bltullthlc  was  that  of  the  California-Arizona 
Construi'tlon   Co.,  at   $2.10  per  sq.ft. 

OreKon  City.  Ore.^The  CItv  Council  will  soon  receive  bids 
for  i>iiviiig  Main  St.  The  estimated  cost  of  the  Improvement 
la   $15,500. 

^I'ortlnnd.  «»re. — The  City  Commission  has  awarded  a  con- 
tract for  the  paving  of  n  section  of  East  15th  St.  to  the 
OREGON   1NI>EI'ENDENT   PAVING  CO,  at   $5093. 

I'ortlnnd.  Ore. —  Proceedings  have  been  started  for  hard- 
aurfnclng  Shaver  St  ,  from  Commerclul  St.  to  Capital  Ave., 
the   estlmateil    cost   ot  which    Is   $36,497. 

Mnmedn.  Cnlir.  HUls  will  be  received  tintll  May  U  by  the 
City  Coiitull  for  the  Hale  of  $2on  ino  In  boiula,  the  proceeds  to 
111'   u.iiil   for  paving  and   Improving  streets. 

^LIiidHny,  Cnllf. — The  City  Council  has  awarded  a  contract 
for    the    piivlng    of    1750    lln. ft.    on    Sweet    Uriar    Ave.    to    the 
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WOltSWliK     STItKKT     I'AVINO     CO..     KroMno,     Ciillf..     iil      If. 

l.oiiK   llriirh,  I'nilf.     Tim   city   contcmpliiton  un   nxpunillturn 

of   >J.'.ii.iMiii   lot-   slici't    liniirovt'iiK'iitM. 

l.iiH  tiiurira,  «  nllf.  HIiIh  will  lit-  ro'i-l Vril  uii(l)  2  p.m..  Miiy 
17.  l>v  till'  liimnl  of  Sii|iri  vInih  M  i>f  l.oa  Aiiki-Iiih  ('uiitity  for 
iinpi'xvliiK  11  poitliiii  of  1^1  llalloii  Hd.,  In  County  UoiiU  UlMtrlct 
No.    I. 

^I'lmnilriin,  <°nlir.-  -Tlio  contrnct  for  IniprovInK  Arroyo 
ln-lvc  iroiii  \Vi>NtininNl<'r  |)rlvi<  to  tjninil  Av«>.  Iiiim  Ihmmi  iiwiinl- 
r.l   to  A.M'UKW    lli)l.l,l.)\VAY.   <TI   Soutli    IJroiiilwiiy,   ul   lis, SOU, 

4-Hli<-r>lilr.  rnlir.  (Ollliliil)  Thr  lonlln.l  for  liuprovhiK 
SrViiilli  SI  from  ('oM)rr  to  KiinHax  Av<>.  Im»  lircn  iiwiirilcil  to 
tho  STAR  CK.MIONT  CO..  217  Uorlnn  Ulk..  UlvcrMlde.  Notcl 
Apr.    L'l' 

,  ^lllvcmldr.  Cnllf. — -(Ofllclnl) — Thi>  rontriict  for  ImprovInK 
a  portion  of  Kalrnxxinl  lllvd  liaH  lii'i-n  awardi^d  to  the  Jdll.N- 
SON'-SHIOA    i-l-i..    IJIvi  r.slilf.    at    Jll,M;i7. 

+Snrrnn>«-n<u.  Cnllf.-  Thi-  Cllv  ConinilHHlon  hiiH  iiwardfd 
a  oontiail  for  llir  paving  of  I)  "St.,  Iirtwi-fn  llfli  and  15th, 
to   th<-    M.CIM.IVK.V  Y    C(  >NSTUrCTH  )N   CO.,   at    $M'.t9. 

Snrriiinfiito,  Cnllf.  ( ( >lll<-lal)--ItldH  will  l>i-  rt'vi-lvod  until 
-  p  ni..  May  L'l.  liy  tho  Stati-  Highway  Coniinldslon.  .'jl.'i  Forum 
KUIk..  for  oonstruotiiiK  stalo  hl»fhway».  ax  followH:  Tohamii 
Covinty.  from  Kcil  Hluff  to  the  northern  lioundary,  12.7  miles; 
Tehama  (^ounty,  from  Trohertii  to  Hod  Hluff.  G.fi  mllcH;  KinKX 
County,  from  Ilanfortl  to  the  eastern  lioundary,  S.'i  miles;  I..os 
.\nKelis  Countv.  from  S.iukus  to  Cnstalc.  4.2  miles.  Austin 
It     Fletcher   is    Highway    lOnnr. 

+Snrrnniriito.  Cnllf. — The  Stnto  Highway  Commission  has 
awarded  eontraet.s  for  highway  construction  as  follows:  So- 
noma County,  from  Willow  Hrook  to  southerly  boundary,  to 
TWOHY  HHOS.,  San  Francisco,  at  $3't.729;  Contra  Costa 
County,  from  Kiehmond  to  Pinole,  to  HATK.S,  HOULANI)  \- 
AY'KU.  Oakland,  at  S^.s.OSL';  Monterey  Countv,  from  Salinas 
to  l.aKunitas,  to  T.  M.  HCUNS.  Sacraiiiento.  at  $30,(it;L';  Monte- 
rev  I'ountv.  from  Hradlev  to  San  Ardo.  to  the  FHANK  H. 
SMITH   CO..   Kureka.  at   $'.ii:.4:i.-|.      .Noted  Apr.   l.-i  and   May   6. 

^Itintrenl,  Que. — Concrete  and  asDhalt  sidewalks,  costing 
Ifill.tiUi.  will  be  laid  this  season,  of  which  one-half  the  cost 
will  be  paid  by  the  city  and  the  other  half  by  the  property 
owners  benefited. 

INDUSTRIAl.    WORKS 

BoHton,  MnMM. — The  Cnited  States  Radiator  Corporation. 
234  Congress  St..  Boston,  Mass..  will  build  two  warehouses. 

+IloNton.  MnMM. — The  contract  for  the  construction  of  a 
one-story,  brick,  public  parage  on  Hvde  Park  Ave.  anil  Kver- 
ett  St..  for  A.  Waterman,  has  been  awarded  to  S.  L.  MILTON, 
44   Hromtield   St. 

Sniem.  MnMM. — The  factory  of  the  Cunney  Leather  Co.. 
Proctor  St..  which  was  recently  destroyed  by  fire,  will  be  re- 
built. It  will  be  occupied  by  the  Acme  Leather  Co..  I'eabody. 
Mass. 

SouthbridKe,  MnMM. — Bids  will  be  received  until  May  14 
for  the  construction  of  a  two-story,  70x90-ft.,  reinforced-con- 
crete  and  terra  cotta  building  for  L.  E.  Bradley,  on  Crane  St. 
Roger   E.   Coolidge   is  Arch. 

+WorceMter,  .MnMM. — The  contract  for  the  construction  of  a 
three-story,  4fixllL'-ft.,  t  cinforced-concrete  and  terra  cott.^ 
gar.Tge  for  the  H.  11,  Hii-'elow  Estate,  has  been  .TW.ardcd  to 
\V.  M.  BAILEY.  141  Milk  St..  Boston,  Mass.     Noted  Nov.  19.  1914. 

^Ilridiieport,  Conn. — The  Bridgeport  I'rojectile  Co.  has 
awarded  a  contract  to  the  SAMUEL  AUSTIN  &  SON  CO.. 
for  the  construction  of  a  100x400-ft.  forge  shop,  i\  60xr>.')0-ft. 
machine  shop,  a  60xl50-ft.  power  plant,  and  a  50xl00-ft.  ac- 
cumulator  building. 

+»w  York,  N.  Y. —  (Borough  of  Brooklyn) — The  contract 
for  the  construction  of  a  five-story  smoke-house  on  Degraw 
St.  for  the  International  Provision  Co.,  has  been  awarded  to 
the  LUSTBADER  CONSTRUCTION  CO..  IfiS  East  S2nd  St., 
(Borough  of  Manhattan).  Charles  Werner,  316  Flatbush  Ave., 
is  Arch.      It  will   cost  about   $2.5,0(10. 

+»w  York,  N.  Y. —  (Borough  of  Brooklyn) — JOHN  THAT- 
CHER &  SON.  60  Park  Ave.,  has  been  awarded  the  contract 
for  the  construction  of  a  two-storv,  100xl20-ft.  foundrv  for 
M.  H.  Hamsley,  foot  of  26th  St.  The  estimated  cost  is  $40,000. 
William  Hlgginson,  13  Park  Row  (Borough  of  Manhattan),  is 
Arch. 

+Xew  York,  N.  Y. —  (Borough  of  Queens) — The  contract  has 
been  awarded  to  EDWARD  J.  ALQUIST.  312  West  42iid  St. 
(Borough  of  Manhattan),  for  the  construction  of  a  three-story, 
.")0xS7-ft..  brick  factory  on  Reebee  Ave.  and  William  .St..  Long 
Island  Citv.  for  the  American  Clip  Co.,  366  Gerard  Ave.  (Bor- 
ough of  Manhattan).  It  will  cost  $10,000.  R.  H.  Morris,  949 
Broadway    (Borough   of  Manhattan),   is  Arch. 

+Xew  York,  N.  Y. —  (Borough  of  Queens) — (Official) — The 
Courtnev  Developing  Co.,  1123  Broadwav,  New  York.  N.  Y., 
has  awarded  the  contract  to  the  TURNER  CONSTRUCTION 
CO..  for  the  construction  of  a  one-  and  two-story,  235x265-ft., 
reinforced-concrete  building  on  Annabel  Ave..  Long  Island 
City.  Timmis  &  Chapman.  315  Fifth  Ave.,  New  York.  N.  Y..  is 
Engr.     Noted   May   6. 

+Baj'anne,  N.  J. —  (Official)- — The  Vacuum  Oil  Co.  has 
awarded  the  contract  to  the  TURNER  CONSTRUCTION  CO.. 
11  Broadway.  New  York,  N.  Y..  for  the  construction  of  six 
reinforced-concrete  buildings.     E.   B.  Van  Leuvan   is  Engr. 

Camden.  X.  J. — William  F.  Taubel.  Riverside.  N.  J.,  will 
build  a   hosiery  mill  at   Eighth  and  Spruce   St. 

Oil  City,  Fenn. — Bids  have  been  received  for  the  construc- 
tion of  a  one-story,  38xl50-ft.,  brick  and  reinforced-concrete 
car-barn,  with  a  16xl00-ft.  wing,  for  the  Citizens  Traction 
Co.  Day  &  Zimmerman,  611  Chestnut  St.,  Philadelphia,  is 
Arch.     Noted  Apr.   8. 

Philadelphia,  Penn. — Bids  are  being  received  for  the  con- 
struction of  a  three-story.  50xS.5-ft.,  brick  warehouse  at  3Sth 
and  Powelton  Ave.  for  the  Powelton  .Storage  Co..  3Sth  and 
Powelton  Ave.  H.  B.  Peterson,  34  South  17th  St.,  is  Arch. 
Noted  Apr.  15. 


4i|Millndrl|>hln,  IVnn.— (OrTlelal ) — Tho  contrnrt  ban  liecn 
awarded  to  llie  I'ltKUNI  i-SI  I'MHONIiACII  CD.,  Ilullelln  MIdg., 
al  12.'.. 110(1.  foi  ilir  I  onNlt  ui'lliiM  of  a  oii.-Mlorv.  Hdx  1  l.'i-ft.  gar- 
nKi-  for  SiiKKi.l  Sli'(  iilieiKer,  Tenth  *  l^'llbert  HI.  Kiiuer  & 
Malm.    112   ClieNlniit    SI,   Ih   Arch.      .Noted   .May    i\. 

IMillndeliihIn,  Prnn  (Olllrliil)  William  Steele  A  HonH. 
Arch..  IridO  Arch  St..  advliteH  us  that  bids  will  be  received  un- 
til May  in  by  the  KMtale  of  C.  .1.  .Mllnu.  Ilth  and  WiiHhliiKton 
St..  for  (ho  conHtriictlon  of  a  I  hnie-Mtory,  ri;(x7«-fl..  rein- 
forced-concrete Kiiriige.   to   i-oMl  about  $25,000.     Noted   .May   B. 

^Ilnltliniire,  Mil.  -  (Ollldal)  The  Canton  Co..  Cominnrco 
an. I  Wal.i  SI..  Iian  awarded  the  conlrart  to  the  IICH.NH  & 
ItlSSIM.l.  Co..  foi-  the  ciiiiHlriii'lInn  of  a  four-Mtory,  brick 
Ixillilliig.  :ind  a  one-Htorv  building.  F.  L.  Simon,  care  of  Clin- 
ton   Co,    Ih    i;ngr.      .N'oteil    May    fi. 

HIehtvoiMl,  W.  Vn.— Tho  Cherry  Rlvor  Extract  Co.  will 
build  a  $.Mi(i,00()  plant.  The  main  building  will  bo  of  reln- 
forii-U    loni'rele.    HlOx.'tOO    ft   . 

<'hnrlotte,  \.  C. — According  to  prOHH  reports,  the  fjulf  Rc- 
lliilng  Co.,  l''rlck  Ann<^x.  PlttHburgh,  Penn.,  will  build  a  $50,000 
plant. 

l.niirlnhiirK.  N.  C. — R.  E.  Lee  and  James  A.  Jones  pl;ui  tin- 
(■on.siriicllon   of  a   $200,000   yarn    mill. 

Dernfur,  Ala,— Tho  i)lant  of  the  Lynnvllle  Mill  &  Elevator 
Co.,  «  hlch  was  recently  destroyed  by  fire,  will  be  rebuilt  at  a 
cost  of  $75,000. 

+Kort  Payne,  Ala. — W.  B.  Davis  &  Son  has  awarded  the 
contract  to  C.EOKOE  A.  HUSHONO.  for  the  construction  of  a 
otie-story,  C0xl50-ft..  and  a  three-story.  60xl50-fl.  addition  to 
Its   ho.Mlery   mill. 

North  lllrminKham,  ,\ln. —  (Birmingham  post  office) — It  Is 
reported  that  Armour  &  Co..  L'nion  Stock  Yards,  Chicago,  111., 
has  purchased  a  BO-acre  site,  and  will  build  a  $500,000  packing 
|il;inl. 

Chnttnnitogn,  Tenn. — The  Andrews  Paper  Box  Co.  will 
build  a  three-story.  SOxSO-ft.  addition  to  its  factory.  It  will 
also    build    iin    odice    building.      The    total   cost   will   be    $30,000. 

+Clevelnnd,  Ohio — The  contract  for  the  construction  of  a 
seven-story  warehouse  at  East  23rd  and  Lakeside  Ave.  for 
the  Fischer  Bros.  Co.,  has  be<-n  awarded  to  the  F.  W.  MARK 
CONSTRUCTION  CO.,  314  Lender  News  Bldg.  The  Forest  City 
Engineering  Co.,  Hippodrome  Bldg.,  is  Arch.  The  estimated 
cost   is   $150,000.      Noted    Apr.    15. 

Cleveland,  Ohio — F.  O.  Walker,  Arch,  of  the  National  Acme 
Mfg.  Co..  .Stanton  Rd..  has  prepared  plans  for  the  construc- 
tion of  a  one-story.  67x216  ft.,  and  a  seven-story,  50x216  ft. 
addition    to    its    plant. 

MnnMfirld,  Ohio — The  Henry  Burkhardt  Packing  Co.  will 
build  a  four-story,  brick  and  concrete  cold-storage  plant  on 
Irwin   .St.      The  estimated  cost  is  $20,000. 

Steuhenville,  Ohio — The  Steubenville  Stone  Co.  will  build  a 
four-story,    21xl40-ft.   warehouse. 

YoungHtown,  Ohio — The  Youngstown  .Sheet  &  Tube  Co.  will 
soon  award  contr.-icts  for  the  proposed  addition  to  its  rolling 
mills   to   cost    $2,000,000. 

Detroit,  Mieh. — O.  A.  Green,  79  Alexandrine  Ave.  E..  has 
obtained  a  permit,  and  will  build  a  one-story  garage  on  Hunt 
Ave.,    to   cost    $12,000. 

Chiengo.  III. — (Official) — The  proposed  central  produce 
market  will  include  an  eight-story  cold-storage  warehouse 
and  freight  station,  three-story  market,  office  building,  auc- 
tion building,  river-front  freight-house  and  dock,  garage,  and 
a  power  house,  all  of  reinforced  concrete.  The  plan  will  cost 
$20,000,000.  Anderson  Pace,  84  South  Water  St..  is  Secy. 
Noted   Mar.   11. 

ChioBKo,  III The  Erie  Artificial  Ice  Co..  4600  West  Erie  St., 

will  build  a  one-story,  brick  addition  to  its  plant  to  cost 
$13,500.     Bernard  Berthel  is  Arch. 

Omaha,  Keb. —  (Official) — The  Herald  Building  Co.  will 
start  work  soon  on  the  construction  of  an  eight-story,  66x 
132-ft.,  reinforced-concrete  and  brick  building,  to  cost  about 
$300,000.  Thomas  R.  Kimball,  503  McCovne  Bldg..  is  Arch. 
Noted  Apr.   29. 

Billings,  Mont. — The  H.  H.  Franklin  Mfg.  Co..  will  build  a 
three-story  addition  to  its  plant,  to  cost  $25,000.  Gordon 
Wright  is  Arch. 

^Houston,  Tex. — The  Western  Newspaper  Union,  1120 
Franklin  Ave.,  W.  M.  Harper,  Mgr..  has  awarded  the  contract 
for  the  construction  of  a  two-storv  building  on  Walker  Ave. 
to  G.  C.  STREET,  JR.     G.  W.  Collignon  is  Arch. 

Kagle.  Idaho — The  Boise  Valley  Packing  Co.  has  been  in- 
corporated with  a  capital  of  $20,000.  and  will  build  a  meat 
packing  plant. 

Seattle,  Wash.— (Official) — Bebb  &  Gould.  Arch..  Denny 
Bldg.,  advises  us  that  construction  will  start  in  June  on  a 
one-storv,  120xl60-ft.,  reinforced-concrete  printing  plant  for 
Tucker  Hanford   Co.      Noted   Apr.   2!t. 

+$pokane,  >Vasli. — The  contract  for  the  concrete  work  on 
the  construction  of  the  Spokane  I'nion  Stock  Yards  has  been 
awarded  to  C.  M.  PAY'NE,  at  approximately  $15,000. 

Tacomn,  Wash. —  (Official) — E.  A.  Sims,  Port  Townsend. 
■Wash.,  advises  us  that  no  construction  work  will  be  started 
as  yet  on   the  proposed  cold-storage   jilant.     Noted  Apr.   29. 

^Portland,  Ore. — The  contract  for  the  construction  of  a 
four-story  garage  at  Broadway  and  Davis  St.,  has  been 
awarded  bv  Gav  Lombard  to  A.  C.  MEYER,  at  approximatelv 
$40,000. 

Oakland,  Calif. — The  Pacific  Coast  Shredded  Wheat  Co.  will 
build  a  factory  to  cost  between  $350,000  and  $500,000.  F.  M. 
Clough,  Syndicate  Bldg.,  is  Secy,  and  Treas. 

+San  FranciHco,  Calif. — Charles  F.  Hanlon  has  awarded  the 
contract  for  the  construction  of  a  three-storv.  concrete  gar- 
age at  Bush  St.  and  St.  George  Alley,  to  P.  A.  PALMER, 
Monadnock  Bldg.,  at  $32,000. 

San  FrnneiMco,  Cnllf, — The  I^wis  Packing  Co.  will  con- 
struct a  three-story  factory  at  Columbus  Ave.  and  Chestnut 
St. 
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FKDERAL.  GOVERXMEXT  WORK 

-tcDTedsi^K — Portland,  Maine — Bids  will  be  received  until 
noon.  May  2,';.  by  Maj.  F.  A.  I'ope,  U.  S.  Engineers  Office,  537 
Congress   St.,   Portland,   for   dredging    in    Portland    Harbor. 

Repairing  Wliarl — New  London,  Conn. — Bids  will  be  re- 
ceived until  2  p.m..  May  22,  by  J.  T.  Yates,  Lighthouse  In- 
spector, Tompkinsville,  N.  Y.,  for  repairing  the  U.  S.  light- 
house  service   wharf  at   New  London. 

+Re!tideiice — Cape  Vincent,  N.  Y. — The  contract  has  been 
awarded  to  J.  A.  SCOBKLL.  Cape  Vincent,  at  $749."),  for  con- 
structing a  residence  at  the  U.  S.  fisheries  station.  Noted 
Apr.    1,'). 

irDre-af^ng — New  York,  N.  Y. — Bids  will  be  received  until 
2:3n  p.m..  May  IS.  by  Frederic  C.  Howe,  Comr.  of  Immigra- 
tion, Ellis  Island,  New  York  Harbor,  for  dredging  at  the 
U.  S.  immigration  station,  Ellis  Island. 

Flaniblne-  System — New  York,  N.  Y. — Bids  will  be  received 
until  3  p.m..  June  2,  by  James  A.  Wetmore,  Acting  Superv. 
Arch.,  Treasury  Dept.,  W'ashington,  D.  C,  for  installing  a  new 
plumbing  system  in  the  U.  S.  post  office  and  courthouse.  New 
Y'ork. 

*Sea  Wall — New  Y'ork,  N.  Y. — Bids  will  be  received  until 
2:30  p.m..  May  IS,  by  Frederic  C.  Howe,  Comr.  of  Immigration, 
Ellis  Island,  New  York  Harbor,  for  constructing  a  sea  wall 
at  the   I'.   S.   immigration   station. 

+Buildlne — Reltsville,  Jld. — The  contract  has  been  awarded 
to  the  J.  L.  ROBINSON  CONSTRUCTION  CO.,  Baltimore,  at 
$5000,  for  constructing  a  brick  and  concrete  building  for  the 
Agricultural   Department.     Noted  Apr.   22. 

+S\viininlne  Pools — Washington,  D.  C. — The  contract  has 
been  awarded  to  A.  S.  C.ASKI.VS  &  SONS,  Washington,  D.  C, 
at  $13,900.  by  the  Commissioners  of  the  District  of  Columbia, 
for  constructing  swimming  pools  in  playgrounds. 

Shlpbuldins  Cranesi — Norfolk,  Va. — Bids  will  be  received 
until  11  a.m..  .Tune  12,  by  H.  R.  Stanford,  Ch.  of  Bureau  of 
Yards  and  Docks.  Washington.  D.  C.  for  shipbuilding  cranes 
for  the  Norfolk  Navy  Yard.     Noted  May  B 

Lockft — Ravenswood,  W.  Va. — The  Ohio  River  Board  of 
Engineers  has  approved  plans  for  the  construction  of  locks 
for  Ohio  River  dams  Nos.   21  and  22. 

Attendants*  (Inarters — Tampa,  Fla — Bids  w^ill  be  received 
until  3  p.m.,  June  11,  by  James  A.  Wetmore,  Acting  Superv. 
Arch.,  Treasury  Dept..  Washington,  D.  C,  for  constructing 
complete  attendants'  <iuarters.  disinfecting  shed,  oil  house  and 
wharf  at  the  quarantine  station  at  Tampa  Bay. 

■^Guard  (iate — Louisville,  Ky. — Bids  will  be  received  until 
noon,  June  4,  by  Maj.  J.  ('.  OaKes,  U.  S.  Engineer  Office,  Louis- 
ville, for  erecting  one  Miering  guard  gate  of  two  leaves  for 
lock   No.   41,   Ohio  River. 

Coast  Guard  Station — Milwaukee,  Wis. — Bids  will  he  re- 
ceived by  Capt.  E.  1*.  Bertholf.  Washington,  D.  C.  until  May 
27,  for  constructing  a  coast  guard  station  at  Milwaukee. 

+-*'Dipper  Dredee — Duluth.  Minn. — The  contract  has  been 
awarded  to  the  H.ARTM.VN-C.REILING  CO.,  Green  Bay,  Wis., 
at  $104,400,  for  constructing  and  delivering  the  steel-hull 
dipper  dredge  "Col.  D.  D.  Gaillard."     Noted  Feb.  25  and  Apr.  22. 

Water  System — Rosebud.  Mont.— Bids  were  rec'eived  May  1 
for  installing  a  water  system  at  the  Custer  Cemetery,  Crow 
Agency,  as  follows:  W.  D.  Lovell.  Minneapolis,  Minn.,  $6000; 
Billings  Engineering  &  Contracting  Co.,  Billings,  $8960,  and 
E.  Lingstrom,   Billings,   $9200.      .\oted   Apr.   8. 

Dormitory — Cherokee,  Okla. — Bids  were  received  May  5  by 
the  Commissioner  of  Indian  Affairs,  Washington,  D.  C.,  for 
the  construction  of  a  dormitory  at  the  Cherokee  Indian  School 
as  follows:  A.  F.  Krumrei  Construction  Co.,  Muskogee,  $17,- 
975;  W.  1).  Lovell,  Minneapolis,  Minn,,  $19,550;  Horton  &  Smith, 
Montezuma,   Iowa,    $22,770.      Noted   Apr.    22. 

Post  OHloe — Cuero  Tex. — Bids  will  be  received  until  3  p.m.. 
June  21.  by  James  A.  Wetmore,  Acting  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  constructing  complete  the  V.  S. 
post   office  at   Cuero. 

Balldlnier — Marlin,  Tex. — Bids  will  be  received  until  3  p  m., 
June  14.  by  James  A.  Wetmore,  Acting  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  constructing  complete  a  one- 
story  and  basement  and  mezzanine  brick  and  stone  building 
for  the  U.  S.  i)Ost  offire  at   Mailin. 

*Eleetrio-l.lKht  and  HefriKeratini;  Plant — Ft.  Huachuca, 
Ariz. — Bids  will  be  received  until  1  p.m.,  June  9.  by  the  Con- 
structing Quartermaster,  F"t.  Huachuca,  for  constructing  com- 
Fdete  an  electrlc-llght  and  refrigerating  plant  and  for  a  wlr- 
ng  system. 

Stone — I..one  Tree,  Wash. — Bids  were  received  Apr.  2S  by 
Maj.  J.  B.  Cavfinaugh,  Burke  Bldg.,  Seattle,  for  furnishing 
200.000  tons  of  stone  for  the  Lone  Tree  jetty  lis  follows:  Her- 
cules Sandstone  Co.,  Tenino,  Wash.,  Class  A  or  H.  $l,5r 
cCormlrk  I..umber  Co.,  Seattle,  $1." 
i.OOO;  Owens  &  Eden,  Seattle,  $1.93,  $3X6,000:  J 
1.71.  $342,000;  r  '      '- 

$330,000.      Noted  Apr.   22 

MIsrEI,I,A\K«US 

4-7)redKlnK — Scltuate,  Mass. — The  confrnct  for  dredging  In 
Seltii  ite  Harbor  has  been  awarded  bv  the  State  Harbor  and 
Land  Cominls.ilon  to  the  BAY  STATIC  DItKDGING  CO,  Boston, 
at  26.9c.  per  cu.vd..  ordinary  dredging;  $10  per  cu.yd.,  for 
ledge,  and  46c.  iier  cuyfl.  for  rip-rap.  William  F.  Williams, 
State    House,    Boston.    Is   Ch.    Kngr. 

^Rnxinii  Power  House — Albanv.  N.  Y. —  (Omdnl) — Bids  will 
be  received  bv  the  Trustres  nt  Public  lliilIdlngH  until  4  p.m.. 
May  I«,  for  the  demolition  of  thi'  power  house.  Li'Wis  P. 
I'llcher.    Capitol    lildg.,    Is   Stat«-    ,\rch. 

Pnvition  New  York.  N  V  (Borough  of  Bronx)-  (Olll- 
rlnl)  -r!l<l«  will  he  received  bv  S  H.  C.cddwiiter.  Pres..  [louid  "f 
Heiillh.  r.ritre  and  Wiilker  St.  (Borough  of  Munhattan).  luilll 
10-30  (I  ni  ,  Mav  27.  for  coriHtruetlng  a  contract  pavlllim  at 
the    Riverside   Hospital,   North    Brother    Isliind 

•lereen*-- Mew  York.  N  Y— fHorough  of  Manhattan)— 
<fH?\clnl)  —  Blrls  will  be  received  bv  .(ohri  A.  KliigHbury,  Comr., 
Dept.  of  Public  ChiirltleH,  Munlcliinl  Bldg.,  until  10:30  a.m.. 
May  19,  for  constructing  and  Installing  (ly  scri'ens  on  windows, 
triinsonis  nnd  doors  of  certain   liulldlngB  of  the  various  liistl- 


ton,  $310,000;  McCormIck  Lumber  Co.,  Seattle,  $1.75  per  ton, 
$350,000;  Owens  &  Eden,  Seattle,  $1.93,  $3X6,000;  J.  M.  Clapr 
Seattle,  $1.71.  $342,000;  Cascade  Construction  Co..  Seattle,  $1.6E 
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tutions  under  the  jurisdiction  of  the  Department  of  I'ublic 
Charities,  as  specified  under  title   "A"  and  title   "B." 

+Corporation  Yard — New  Y'ork.  N.  Y.^ — (Borough  of  Man- 
hattan)—  (Official) — The  contract  for  the  construction  of  a 
corporation  yard  under  the  Manhattan  Bridge,  between  Madi- 
son and  Monroe  St.,  has  been  awarded  to  the  J.  KRESSE  CO.. 
1133  Broadway,  New  Y'ork,  N.  Y.,  at  $10,S00.  Noted  Mar.  25 
and  Apr.   29. 

Screen  Work — New  Y'ork,  N.  Y. —  (Borough  of  Richmond)  — 
(Official) — Bids  will  be  received  until  10:30  a.m..  May  IS.  by 
John  A.  Kingsbury.  Comr.,  Dept.  of  Charities,  Municipal  ISld.g., 
(Borough  of  Manhattan),  for  the  installation  of  certain  st:ei  n 
work  on  the  windows  an(l  balconies  of  various  buildings  uf  the 
Sea  View   Hospital. 

Piles — Ridgefield  Park,  N.  J. — Bids  will  be  received  by  the 
Board  of  Village  Commissioners  until  May  IS,  for  excavat- 
ing testpits  and  driving  test  piles.  M.  D.  Starker  is  Village 
Clk. 

A+Levee  Work — Augusta.  Ga. — The  contract  for  the  con- 
struction of  an  earth  levee  along  the  Savannah  River  below 
the  Citv  of  Augusta,  has  been  awarded  as  follows:  Sections 
5  and  '6  to  the  GLOBE  DREDGING  CO..  Savannah,  and  C. 
E.  GLOVER.  Augusta,  at  about  $124,000.  Nisbet  Wingflehl 
is  Ch.  Engr.     Noted  Apr.  8. 

Docks — Mobile,  Ala. — The  city  has  asked  the  Legisla- 
ture for  permission  to  vote  on  a  $500,000  bond  issue,  for  a 
municipal  dock  system. 

^-A^Doors — New  Orleans,  I^.i. — The  contract  for  furnishing 
and  installing  fire  doors  and  steel  rolling  doors,  etc.,  for  the 
cotton  warehouses  and  terminal  now  under  construction  on 
the  east  bank  of  the  Mississippi  River,  has  been  awarded 
to  the   KINNEAR   MFG.   CO.,   at   $S6,430.      Noted  Apr.    22. 

-A^Chimney  and  Foundation — New  Orleans.  La. —  (Official)  — 
Bids  will  be  received  until  S  p.m.,  May  19,  by  the  Board  of 
Commissioners  of  the  Port  of  New  Orleans  for  the  construc- 
tion of  a  tapering  reinforced-concrete  chimney  and  foundation 
for  the  cotton   warehouses  and  terminal. 

Drainage — Jackson,  Miss. —  (Official) — Bids  will  be  received 
b.v  J.  W.  Power.  Secy.  Of  State,  until  May  17,  for  concrete 
work,  tile  diainage.  etc..  according  to  plans  on  file  in  the 
Secretaiy's  office. 

+Eliniinntion  of  Grade  CrossinR — Louisville.  Ky. — The 
contract  for  the  construction  of  an  underpass  beneath  the 
Louisville  &  Nashville  R.R.  tracks,  between  Brook  and  Flovd 
St.  has  been  awarded  to  GEORGE  M.  EADY.  at  $S293.  Other 
bidders  were:  H.  H.  Snvder,  $16,539;  G.  R.  Gregg,  $10,258; 
J.  H.  Cahill,  $9396;  Durham  Construction  Co..  $9634:  L.  W. 
Hancock  Co.,  $10,236;  Henry  Bickel  Co.,  $8332;  William  Koppel- 
man,   $8396;    J.    W'.    O'Shea   Co.,    $10,344. 

+Ditch — Bucyrus,  Ohio — The  contr.Tct  for  constructing  Mud 
Run  Ditch  has  been  awarded  as  follows:  Section  1,  C.  B. 
W^ESTON,  Marion,  at  $5875:  Section  2.  J.  E.  Hc^I'SE,  Wapa- 
konet.a.  at  $5359;  tile  to  V.  H.  McDOl'GAL  and  N.  ROBINSON, 
at  $5800.     L.  P.    Michaelis   is  County   Surveyor.      Noted   Apr.   15. 

Pavilion — Cleveland,  Ohio — Bids  will  be  received  by  the 
Commissioner  of  Purchases  and  Supplies,  City  Hall,  until 
noon.  May  21,  for  the  construction  of  a  pavilion  in  Washing- 
ton Park.  Specifications  mav  be  obtained  from  F.  H.  Betz, 
City  Arch..   420   City   Hall. 

Dredging — Lorain.  Ohio — Bids  will  be  received  by  the  City 
Council  about  July  15  for  dredging  in  the  Ohio  River.  The 
work  requires  the  removal  of  about  110,000  cu.vd.  of  silt  and 
clay.      C.    M.    Osborn    is    City    Engr. 

Motor  Fire  .Apparatu.s — Martins  Ferry,  Ohio — Bids  will  be 
received  by  the  Director  of  Public  Safety  until  noon.  May  29, 
for  furnishing  to  the  Fire  Department,  two  combination  auto 
hose  and  chemical  fire  engines  of  not  less  than  55  hp.,  A.L.A.M. 
rating;  and  hose-body  having  the  capacity  to  carry  not  less 
than  1000  ft.  of  hose;  bids  to  cover  same  with  or  without 
booster  pump.  The  chemical  tank  of  each  engine  shall  be  not 
less   than   40   gal.   capacity.      George   H.   Harris   is  Clk. 

+River  Improvement — Tiffin,  Ohio — The  contract  for  im- 
provements in  the  Sandusky  River  has  been  awarded  to 
LOI'lS  JONES,  Fostoria,  Ohio,  at  $61,120.  Noted  Dec.  31. 
Feb.    IS   and   .Apr.    S. 

Ditch — Anderson,  In<l. — Bids  will  be  received  by  the  County 
Surveyor  until  10  a.m..  May  29,  for  constructing  an  open 
dredge  ditch  with  five  tributaries,  three  to  be  of  tile  and 
two  open.      William    F.   McVaugh    is   Drainage   Comr. 

Drnlnner — Corunna,  Mich. — Bids  will  be  received  until  May 
19  by  the  Commissioners  appointed  by  Judge  of  Probate, 
Matthew    Bu.sh,   for  constructing   the   Scribner  and   Neil   drain. 

Dralanee — Davison,  Mich.— (Official) — Rids  will  be  received 
bv  \.  H.  Keid,  Countv  Drain  (^omr.,  Davison,  until  10  a.m.. 
May    2S,    for    constructing    the    Dunianor's    Drain. 

Drainage  -Flint.  Mich. — (Official) — Bids  will  be  received 
by  A.  H.  Keid.  County  l>rain  Comr..  Court  House,  Flint,  until 
May  21,  for  the  construction  of  the  Soper  and   Extension  drain. 

ifrFlood  Protection— Indianapolis.  Ind. — The  contract  for 
flood  protection  along  the  west  bank  of  the  White  Uiver.  has 
been  awarded  to  the  CLEARY  WHITR  CONSTRUCTION  CO.. 
Chicago,  111.,  at  $458,065.  B.  J.  T.  Jeup  Is  Citv  Engr.  Noted 
Mar.    IS   and    May    6. 

+DralnaKe — I>anvllle,  111 — The  contract  for  about  12,000 
cu  yd.  of  open  work  and  58,650  ft.  of  tile  work,  in  the  Jamea- 
burg  Dr.iinace  District,  has  been  awarded  to  the  NATIONAL 
DKAI.V  TILIO   CO.,  Terre    Haute,    Ind.,   at    $41,500. 

Drainage- dak  ("reek.  Wis— Bids  will  be  received  by  D.  T. 
(■erbei-,  Chn.,  Town  Bd.,  until  10  a.m.,  June  5,  for  constructing 
the  Oak  Creek  drain. 

Street  Sluns-KI  Paso.  Tex. — (Olficlal) — The  city  contein- 
i)Iates  Installing  new  street  signs  throughout  the  citv.  C.  W 
Wsselt   Is   CIt.v   Clk. 

DrnlnnKe-  Paris,  Tex. — Plans  nre  being  formulated  for  oi- 
ganlzlng  ii  drainage  district  on  both  aldoa  of  the  Sulphur 
Rlvei-  In  tills  county.  Bonds  will  bo  Issued  and  u  complete 
system    of   driilnage   constructed. 

^Sprinkler  .System — Sugar  Land,  Tex. — The  contrn<'t  for 
Hie  constriictloii  of  an  aiitomntlc  sprinkler  system.  In  the 
pliint  of  thi'  IniiuM-lnl  Sugar  Co.  has  been  awarded  to  the 
PHILLIPS  CO.,   Chicago,    III,,  at   about   $60,000, 
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llrrlnninflon  Wnrk — liOrclHliurir,  N.  M. — Mlltiin  McWhnrtiir 
iinil  J.  !•"  Wliiiifi-.  Oiikliinil,  Cullf  ,  ur«  Intoi'KMtoil  In  ii  diivi'lon- 
iiinit  (■(iiiiiuuiy,  riTPiilly  liu-oriionttiMl  iit  I'liiyiiM,  N.  M.,  tnr  tlin 
liui'poHf  of  locluliiiliitf  Mi'Vrinl  tliouHuiid  uci't'H  of  land  In  (ho 
IMiiyiiH    Viilloy. 

I>rnliinu<* — Coiliinr.  I'liili — K.  W.  IHiiin.  llrlKluiiii.  Ih  Socy. 
<>r  tiK'  iiri>|><>Hi<il  ilniliiuKo  illHtiirt  to  comI  iibuut  $11)11.0110.  l>.  I'^. 
Iliiiyloii.    Sail    I,iiki>   I'lly.    Im   Allorni<y. 

^nnni      Ok'Iox.    rtiih      II    Ih    i  <-|«ii'ti<il    Hint    thi>    cniilriirt    for 

COIIMtl  Ul-tlllK      111''     <lllin     fill-     tllf     KllV'lM     .V      Wl'll.'l      ('(MlllllcH     ClUlIll 

(■<i.  In  lOiiHl  Cailon  ('irrli.  hiiH  lnM>n  iiu:iiiI<mI  In  tin-  I"I'A1I 
("ON.'^TIUHTIDN  ftV.  OkiI.'Ii.  'riii'  (■Hdinuli'il  font  Im  Jir.o.ddii 
J.   1'.    Nyo   In  SiM-y.      Noti-il    .Miiy    fi. 

♦IHkOK  -UiiyinoMil.  \V;iMh.--Tlio  contrnct  for  conntructlnK 
<llki'M  on  :'00  ii>-i'<'.M  of  tidi-liind  iilon^  the  \Vlllii|iii  ltlv<-i-  Iiiih 
Immmi    jiwiiid.'d    l>v     \V.    ,\.     rottor.    Siicniinento,    C'lillf.,    to    th<i 

\vasiii.\»;to.\  PiKiNc  r<). 

I  iidrrKroiind  Work  -Si-attlr.  W;i«li—  Appllriitlon  hiiH  Ixmmi 
niixU-  to  tlif  I'lty  ('oiincil,  l>y  A.  1'  t;illli-M.  pioniotri-  of  the 
loi-nl  tennliiiil  iind  tuiitu-l  proji-ct  undiT  wiiy.  for  a  franchlHc 
for  till'  undt'rKrouiiil  portion  of  tin-  woi  Ic.  <■»!  Iniati-<l  to  ooHt 
JlTi. 11(10. 000  Thf  .-nllri-  proJ<'i't  will  rnlall  iin  i-xptMidlt iiri'  of 
.ippr.>xliiiat<Ov  $:.0. 1100. 000.  The  |iroiui.sll  Ion  will  lif  llnanci-il 
l.>     till'    I'lUOM    Tt-rnunalH    Co.    l.lil  .    Soiitlli-. 

^Motor  I-'Irr  Api»nrn»im-  Kroxno.  rallf-Tlie  AMUIUCAN 
I. A  KUANCK  CO  wa.x  .iwiircUil  tin-  contiait  at  $9.".00  for 
turiu.-lin\^    a    l.'!.'>-lip.   motor   ilrlvt-n    lire   iiiKlnc 

^Mrrl  IlooFH-San  Krant-lHCO,  Calif. -Tlii'  Board  of  State 
llarlioi-  i'on\tnlssloni'r.s  has  awarilod  a  contract  for  the  liistal- 
l.itlon  of  rolling  iloors  for  I'ler  2A,  to  C.  JOKGHNSEN,  at 
HO,  ir.o. 

Ilnrbor  Iniprovrnirnt — Toronto.  Ont. — According  to  press 
loports,  the  Toronto  llarlior  ConinilssloncrH  have  decided  to 
spend  about  $2,000,000  In   harbor  iniproveinents. 

IIL'II.DINGS 

>ifr  itrms  rflntirt  to  BjiiMtno 

ViiKiintn.  Mniue — Hids  have  been  received  by  T.  G.  O'Cnn- 
noll.  Arch.,  IS  Uoylston  .St..  Hoston.  .Mass..  for  the  construction 
of  a  oiic-stor.v.  5Jxl_T-fl.  church  for  St.  AUKU.stinc  CoUKrcKa- 
titin.  Kcv.  J.  15.  Dccorv  is  pastor.  The  estimated  cost  is 
J  50.000. 

Illddrforil  Pool.  Mnlnr — T.  B.  Linehan.  Biddeford.  Maine,  is 
receivinu:  revised  bids  for  the  construction  of  a  one-story 
ihureh  to  <ost  $40,000.  T.  t^.  O'Connell,  IS  Boylston  St.,  Boston, 
Mass..    is   Arch. 

+llriiiiNwirk,  Mnlii<> — The  contract  for  the  construction  of 
a  two-storv.  f.7xl2!t-ft.  school  has  been  awarded  to  GKORGE 
H.  WILHKK  &  SOX.  Bangor.  Maine.  Allen  &  Curtis,  40  Central 
St..  Boston.  Mass..  and  Felix  A.  Burton.  Brunswick.  Maine,  are 
.\rchs.      Noted    Mar.    1. 

Nnhnnt.  ^laNK. — Bids  will  be  received  until  May  20  by  the 
School  Building;  Committee  for  the  construction  of  the  Wilson 
IliKh  School  on  Xahant  Rd.  Sanniel  H.-immond  is  Chn.  of  BldR-. 
Com.      Elmer  S.   Bailey,   33  Cornhill  St.,  Boston,  Mass.,   is  Arch. 

New  London,  Conn. — The  city  of  New  London.  B.  P.  Mahan, 
Mavor,  Citv  Hall,  will  build  a  three-storv.  ilsxllS-ft.  alms- 
house to  cost  $40,000.  James  Sween<-y.  Arch.,  140  State  St.,  is 
receivincr   bids. 

■f-nulTalo.  N.  v.— J.  HENRY  MI]>I.ER.  INC.,  Eutaw  and 
Franklin  St..  Baltimore.  Md..  has  been  awarded  the  contract 
for  the  construction  of  a  terminal  for  the  Lehigh  Valley  R.R. 
Estimated  cost,   $600,000.      Noted   .Ian.   2S. 

Hnrriman,  X.  '^^ — Bids  will  soon  be  received  by  the  Board 
of  Education  for  the  construction  of  a  two-story,  .")0xl00-ft. 
school.  Estimated  cost.  $40,000.  Peabodv,  Wilson  ft  Brown, 
3S9   Fifth   Ave.,   New   York,   is   Arch.      Noted   Oct.    1. 

•(■Itlinon,  X.  Y. — The  MATHEWS  CONSTRUCTION  CO., 
Princeton,  N.  J.,  has  been  awarded  the  contracts  for  unit 
.\  and  I>  of  the  dormitories  to  be  constructed  at  the  Coinell 
I'niversitv.  The  estimated  cost  is  $350,000.  Noted  AuR.  6, 
Oct.  1  and  Apr.   29. 

Xew  York.  X.  Y. —  (BorouKh  of  Bronx)  —  (Official) — Rids 
will  be  received  until  10:30  a.m..  Mav  27.  bv  the  Board  ot 
Health.  Department  of  Health.  Centre  and  Walker  St..  New- 
York,  for  the  construction  of  .i  concrete  dormitorv  building 
for  finiales  at  the  Riverside  Hospital.  North  Brother  Island. 
Noted   Apr.   29,   Feb.   11,   under   Borough   of   Manhattan. 

»«•  York,  X.  Y. —  (BorouKh  of  Bronx) — Plans  have  been 
prepared  by  A.  F.  Schmitt.  Arch..  G04  Courtland  Ave.,  for  the 
constiuction  of  a  church  at  ISSth  St.  near  St.  Ann's  Ave.  for 
St.    Luke's   Church.      The   estimated   cost    is   $100,000. 

Xew  York,  X*.  Y. —  (Borough  of  Brooklyn) — The  Bay  Ridge 
Theater  Corporation,  recently  incorporated  with  a  capital  of 
J250.000.  plans  to  construct  a  100xl75-ft.  motion-picture  thea- 
ter on   T2d   St.  and  Third   Ave. 

Xew  Y«>rk,  X.  Y. —  fRorotigh  of  Manhattan) — The  Trustees 
of  Columbia  University,  in  conjunction  with  the  Presbyterian 
Ho,-<pital.  plan  the  construction  of  a  medical  college  and  hos- 
pital at  Broadwav.  Ifi.Tth  t.)  IfiSth  St.  and  Ft.  Washington  Ave. 
lOstimated  cost  is  $7,500,000. 

Xew  York,  X.  Y.— (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  until  10:30  a.m..  May  20,  by  the  Depart- 
ment of  Public  Charities.  Municipal  Bldg..  for  underpinning 
the  foundations  of  the  dormitory  for  females,  at  the  Metro- 
politan Hospital,  Blackwells  Island.  John  A.  Kingsbury  is 
Comr. 

Xew  York,  X.  Y'. —  (Borough  of  Manhattan) — (Official)  — 
Bids  will  be  received  until  noon.  May  17,  by  the  Board  of 
Trustees.  Staff  Room  of  Bellevue  Hospital.  415  East  26th  St., 
for  completing  the  abandoned  contract  of  the  Tower  Con- 
struction Co.  The  contract  calls  for  the  alterations  to  the 
I>ower  house  and  ambulance  station  of  the  Harlem  Hospital. 
Lenox    Ave..    13fith    and    137th    St. 

Xew  York.  X.  Y. —  (Borough  of  Manhattan) — 'U'illiam  H. 
Barnum  and  Willi.am  Everdell,  Jr..  pl.in  to  construct  a  12-story 
building  on  Broadwav  between  35th  and  36th  St.  The  esti- 
mated cost  is  $2,000,000.  Clinton  &  Russell.  32  Nassau  St.,  is 
Arch. 


!Srw  Vork,  S.  V,— ( Boroii(jh  of  Manhattan) — I'lanw  have 
boon  prepared  by  William  II.  Illrknilrf,  Arch.,  1133  llroadwiiy, 
for  the  eonntructlun  of  a  12-Mtory  loft  bulldUiK  nt  3Klh  Ht. 
near  KiKhth  Avr.  for  th»  lllrwin  Realty  Corpurutlon,  1133 
Broadway.     The   eHtlinated  eOHt   In   $100,000. 

ifXe«v  York,  \.  V.  -( ll.irouKh  of  Manhattan)— Th<:  contrnct 
for  the  eonnlriK'tloii  of  a  lliK-e  nlorv,  1 75x262  -  ft .  unlv<-rMlty 
hall  for  Coliiiiiliia  UnlverHJtv,  IIOIIi  St.  and  AniHli-rdani  Avi;., 
haH  been  awardeil  to  .M  IIKIU  Ai  CO..  Ill  Went  SOlh  St 
Noted  Apr.    15, 

New    Vork,    ft.   V.--(BorouKh    of    Manhattan) — BIdH    will    his 

ri Ived    about    May    15    by    thu    Manhattan    Conntructlon    Co., 

MarbrldK<'  Bldg.,  for  the  conMtructlon  of  a  12-Htory,  51xl20-fl. 
I  lore  aiKl  otlb'i-  bulldltiK  nl  27M  .MadlHon  Ave.,  for  Lllla  B. 
Ilyile.  4:17   Fifth  Ave.     lOst  Iniated  coHt,  $.100,000.     Noted  Apr.  22. 

Xew  York.  .\.  Y.  I  Borough  of  (.juieuM)  ^I'lanH  have  been 
prepared  bv  .\.  Walla<e  ,Mcl'rea.  foi-  the  eonHlriietlon  of  a  one- 
Hlory.  25xlOO-rt.  bank  building  al  the  ijue.nHboro  Bridge 
I'laza.  Long  iHlanil  CItv.  for  the  liank  of  Long  iHland.  Eflti- 
iiiated  <oHt.  $50,000.      Noted   Apr.  22. 

Xew  York,  X.  V. —  (Borough  of  Richmond)  —  PlanH  have 
been  |>repare(t  for  the  conNtrucrtlon  of  a  store  and  apartment 
building  at  .Marlnir'H  Harbor,  .S.  I.,  for  the  Bradley  Impove- 
inent  Co. 

Orehnrd  I'nrk,  X.  \,-  Plans  .are  being  prepared  by  Robert 
North.  Are)).,  Prudentl:il  Bldg.,  Buffalo,  for  the  construction 
of  .-i    two-story  school,   to  cost  .ibout   $50,000. 

I'ort  <'lieMter,  \.  V.  -I'laiis  are  being  revised  by  Hewitt  & 
Bottoinley,  Arch.,  527  Fifth  Ave.,  New  York,  for  the  construc- 
tion of  a  three-storv  hluh  school.  The  est  incited  cost  l8 
$125,000.     C.   I).  Camp,  394   Irving  Ave.,  Is  Clk.,  Bd.  of  I'Mucatlon. 

NcnrMdnle,  \.  Y. — The  Union  Free  School  District  No.  1 
plans  to  construct  two  school  buildings.  rOstlmated  cost, 
$130,000.  Thomas  F.  Burgess,  care  of  fjeneral  Chemical  Co., 
25   Broad   St.,   New    Yoik,    is   Clk. 

Selieneetndy,  X.  Y. —  The  American  I>ocomotive  Co.,  North 
Jay  St.,  plans  to  eonslruel  an  olllce  bulliling  on  Maxon  Rd.  be- 
tween Notl  and  Peek  St.  The  building  will  be  used  as  the 
general  ollices  of  the  company  now  al  .'fO  Church  .St..  New 
York.      Estimated    cost,    $200,000.      W.    I^.    Reid    is   (Jen.    Mgr. 

S.vriiciiHe,  N.  Y. — Bids  are  being  received  for  the  construc- 
tion of  a  five-storv  Masonic  Temple  for  the  Svracuse  Masonic 
T.mple  Association.  W.  F.  Conough,  601  Kirk  Bldg.,  is  Pres. 
of  Bblg.   Com.      The   estimated   cost   is   $200,000.      .Voted   Feb.   4. 

IIuekenNac-k,  X.  J. — Ilaenke  K-  Sherman,  .Vrch..  15  Broad  .St.. 
New  York.  N.  Y..  has  been  retained  to  i)repare  plans  for  the 
construction  of  an  .addition  to  the  Bei'gen  Count.v  .Jail  at 
Hackensack.  The  Board  of  Chosi^n  Freeholders  of  Bergen 
County  will  be  in  charge  of  the  work.  Charles  N.  Cumber- 
land   is   Chn.    of   Bldg.    Com. 

Xewark,  X.  .F. —  Fred  Falzler  &  Co.,  S10  Broad  St.,  Newark, 
at  $C2,S74,  submitted  the  lowest  bid  for  the  construction  of  an 
addition  to  the  Oliver  .St.  School.      Noted  Feb.   IS. 

PaiiMndes  Park,  X.  .1. — Bids  will  be  received  for  the  con- 
struction of  addition  to  the  three-story  school.  Estimated 
cost,  $1).".,000.     W.  R.   Romain  is  Clk.,  Bd.  of  Education. 

YYest  Hoboken,  X.  .1. — Plans  have  been  approved  liv  the  Na- 
tional Building  Co.  of  New  Jersey,  for  the  construction  of  a 
five-story  building  at  the  Hudson  Countv  Blvd.  and  Angeli- 
que  St.     The   estimated   cost   is   $65,000. 

♦AYettt  Xew  Y'ork,  X.  .F — The  Church  of  Our  Lady  Help  of 
Christians  has  awaiile'l  the  contract  for  the  construction  of  a 
two-story  school  on  Polk  St.  to  .IT'LTI'S  VROMAN.  at  $40.- 
160. 

F:ben.sl>urg:,  Penn. — Bids  will  be  received  about  May  20  by 
the  Cambria  Title  Savings  &  Trust  Co.,  Ebensburg,  for  the 
construction  of  a  four-story  bank  and  office  l)uilding.  Esti- 
mated cost,  $60,000.  Hersh  &  Hersh,  Central  Trust  Bldg., 
Altoona,  is  Arch. 

Erie,  Penn. — Bids  are  being  received  for  the  construction 
of  a  three-story  clubhouse  for  the  Fraternal  Order  of  Moose. 
Estimated  cost,  $50,000.  D.  W.  Wright  is  Member  of  Bldg. 
Com. 

+JolinNonburg,  Penn. — HYDE-MURPHY  CO.,  Ridgway,  at 
$44,543,  has  been  awarded  the  contract  for  the  construction 
of  a  two-story  school.  Clyde  S.  Adams,  1233  .\rch  St.,  Phila- 
delphia,   is    Arch.      Noted    Feb.    11. 

+Meadville,  Penn.—  The  contract  for  the  construction  of 
the  Carnegie  Hall  of  Chemistry  at  the  .Mleghenv  College  has 
been  awarded  to  CUTHBERT  BROS.  &  CO.,  Pittsburgh,  at 
$40,253.      Noted    Mar.    IS. 

+Philadelphia,  Penn. — FREUND  SEIDENBACK  CO.,  Bulle- 
tin Bldg.,  Philadelphia,  has  been  awarded  the  contract  for 
the  construction  of  a  one-storv  bank  building  for  the  State 
Bank  of  Philadelphia,  603  Chestnut  St.     Estimated  cost,  $40,000. 

^Philadelphia,  Penn. — The  contract  for  the  construction  of 
a  13-storv  apartment  house  at  W.ilnut  and  Moravi.an  .St.  has 
been  awarded  to  CRAMP  &  CO.,  Denckla  Bldg.,  Philadelphia. 
Frederick  Webber,  Arch.,  403  Morris  Bldg..  prepared  the 
plans.      Noted    Mar.    11    and    .\pr.    15. 

+  Pi«tsbHrgh.  Penn. — BOOTH  &  FLINN,  at  about  $100,000, 
was  awarded  the  contract  for  the  excavation  of  the  Frick 
.\rcade  at  Fifth  .Vve.,  Grant  St.,  Oliver  Ave.  and  "William 
Penn  PI.  for  Henry  Clay  Frick.  The  entire  cost  is  estimated 
at    $2,000,000.      Noted    Mar.    4    and    .\pr.    S. 

Pittsburgh,     Penn. — H.     K.     Kennedy     d     Co.,     .\rch..     Home 

Trust  Bldg.,  is  preparing  plans  for  the  construction  of  a  two- 
story  motion  picture  theater  for  the  Nicola  Land  Co.,  Farmers' 
Bank   Bldg.      The   estimated   cost   is   $100,000. 

Pottstown,  Penn. — Hoffman  &  Co.,  Arch.,  Globe  Theater 
Bldg.,  Philadelphia,  is  preparing  plans  for  the  construction 
of  a  three-story  theater  for  Philip  Brenneman,  Pottstown. 
Estimated   cost,    $75,000. 

+lIaltlniore,  Md.^The  contract  for  the  construction  of  an 
office  building  for  the  Crown  Cork  &  Seal  Co..  Guilford  Ave., 
has  been  awarded  to  R.  B.  MASON.  308  West  Madison  St..  Bal- 
timore.    Otto  G.  Simonson,  Maryland  Casualty  Tower,  is  Arch. 
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Clifton  Forse,  Va.- — Bids  will  be  received  until  noon.  May 
17,  by  \V.  T.  Oppenheimer  of  the  Chesapeake  &  Ohio  Ry., 
Room'  130t.  First  National  Bank  Bldg.,  Richmond,  for  the  con- 
struction of  a  hospital.  Charles  M.  Robinson,  50S-12  Times 
Despatch   Bldg..    Richmond,    is   Arch. 

^Berkeley  Springrs,  W.  Va. — The  contract  for  the  construc- 
tion of  a  four-story,  fireproof  hotel  for  the  Berkeley  Corpora- 
tion has  been  awarded  to  JAMES  H.  WELLS.  1215  Filbert 
Bldg-..  Philadelphia,  Penn.  Estimated  cost,  $100,000.  Noted 
Oct.  S. 

ClarkMburi?.  W.  Va. — Plans  have  been  prepared  by  C.  D. 
Cooley  Co.,  .\rch..  Century  Bldg.,  Pittsburgh,  Penn.,  for  the 
construction  of  a  three-story  dormitory  at  the  Springfield 
School   for  Girls.      Estimated   cost,   $60,000. 

Fairmont.  ■«'.  Va. — J.  L.  Crouse,  Greensboro,  N.  C,  sub- 
mitted the  lowest  bid  for  the  construction  of  a  two-story 
building  at  the  State  Normal  School.  Estimated  cost,  $125,000. 
Noted   Feb.   25. 

^-Orafton,  W.  Va. —  (Official)— ROCHER-BRUNER  CO..  609 
Johnston  Bldg..  Cincinnati.  Ohio,  at  $74,622.  has  been  award- 
ed the  contract  for  the  construction  of  a  high  school.  Other 
bids  were:  F.  C.  Wolf.  Elyria.  Ohio:  King  Lumber  Co..  Char- 
lottesville. Va.;  Potter  Lumber  Co..  East  Liverpool.  Ohio; 
Holbert  &  Spedden.  Fairmont.  W.  Va..  W.  M.  Watkins  is 
Secy.,  Bd.  of  Education.     Noted  Apr.   22  and   29. 

Salem.  W.  A"a. — The  Independent  School  District  will  hold 
an  election  May  2.S  to  vote  on  the  question  of  issuing  $60,000 
in  bonds  for  the  construction  of  .a  high  school. 

+Wheeline.  "VV.  Va. — The  W.  BELTZ  &  SONS'  CO.  has  been 
awarded  the  contract  for  the  construction  of  a  building  near 
Edgington  Lane  for  the  Carmelite  Home.  Fred  Faris  is  Arch. 
Estimated    cost,    $40,000. 

t^avannah.  C.a. — A.  .\.  ARTLEY,  at  about  $52,000.  was 
awarded  the  contract  bv  the  Board  of  Education  for  the 
construction  of  a  two-sto"ry,   96.\160-ft.  school  on  Waters  Ave. 

New  Orleans.  La. — Plans  have  been  prepared  by  S.  S.  La- 
bouisse.  Arch.,  for  the  construction  of  a  13-story  building  for 
the  New  Orleans  Cotton  Exchange.  The  estimated  cost  is 
between   $500,000  and  $750,000. 

LnwrenceburK.  Ky. — Joseph  &  Joseph.  Arch.,  S09  Great 
Southern  Bldg..  Louisville,  is  preparing  plans  for  the  con- 
struction of  a.  two-.'itorv  courthouse  for  Anderson  County. 
J.  S.  O'Dell,  Judge  of  Fiscal  Court,  is  Chn.  Estimated  cost, 
$60,000. 

LoniMville.  Ky. — .\rthur  Loomis  and  Julius  Hartman,  Todd 
Bldg.,  are  preparing  plans  for  the  construction  of  a  four- 
stor.v  mercantile  building  on  Fourth  Ave.  near  Walnut  St. 
This  is  one  of  a  group  of  buildings  which  will  be  constructed 
at    an    estimated    cost    of    $200,000. 

Akron.  Ohio — The  Akron  City  Hospital  plans  the  construc- 
tion of  additions  and  improvements  to  the  hospital.  Esti- 
mated cost.  $75,000.  C.  B.  Raymond,  is  Pres.,  Bd.  of  Hospital 
Trustees. 

Barberton,  Ohio — Harpster  &  Bliss,  Arch.,  Nantucket  Bldg., 
.\kron,  is  i)reparing  plans  for  the  construction  of  a  three- 
story  high  school.  The  estimated  cost  is  $150,000.  J.  M. 
Hessler,  622  North  Third  St.,  Barberton,  is  Clk.,  Bd.  of  Educa- 
tion. 

Bloomdale,  Ohio — rOfficial) — At  a  recent  election  the  citi- 
zens voted  against  the  question  of  issuing  $60,000  in  bonds, 
the  proceeds  of  which  was  to  have  been  used  for  the  con- 
struction of  a  school.     Edward  Brown  is  Clk.     Noted  May  6. 

CleTeland.  Ohio — According  to  press  reports  Charles  W. 
Somers,  H.irvey  Bros.,  and  the  First  National  Bank  are  inter- 
ested in  a  project  to  reconstruct  the  Lennox  Block,  East 
Ninth  St.  and  Euclid  Ave.  The  estimated  cost  of  the  entire 
project    is   $3,000,000. 

Cleveiand,  Ohio — Work  will  soon  be  started  on  the  con- 
struction of  a  fireproof  market  house  at  Euclid  Ave.,  opposite 
East  46th  St.  A.  B.  Smythe,  Pres.  of  Glengariff  Realty  Co.. 
Swetland  Bldg.,  is  Interested.  The  estimated  cost  is  $500,- 
000.      Noted    .Mar.   25. 

Cleveland.  Ohio — Bids  are  being  received  by  Richardson  & 
Yost.  Arch..  3.'i4  Rockifeller  Bldg.,  for  the  construction  of  a 
two-storv  theater  on  .Superior  Ave.  for  the  Mall  Building  Co. 
Estimated    cost,    $60,000.      Noted    Mar.    4. 

Cleveland.  Ohio- — Plans  have  been  prepared  by,  Franz  C. 
Warner,  Arch..  Hippodrome  Bldg..  for  the  construction  of  a 
four-story,  fireproof  dental  school  building,  at  10,940  Euclid 
Ave.,  for  the  West«'rn  Reserve  University,  Cleveland.  Noted 
Aug.   27  and  Oct.   15. 

Findlay.  Ohio — The  citizens  (if  Hancock  Count.v  have  voted 
In  favor  of  i.ssuing  $100,000  in  bonds,  the  proceeds  to  be  used 
for   the   construction   of   infirmary   buildings.      Noted    Apr.    Ifi. 

Iianranter,  Ohio — Bids  v'ill  be  received  until  noon.  May  17, 
by  H.  B.  Peters,  Clk.,  Hospital  Comn.,  for  the  construction  of 
a  municipal  hospital.  W.  T.  Mills,  Columbus,  is  Arch.  Noted 
Feb.  25. 

Newark,  Ohlti — F.  S.  Glelchauf,  Arch.,  4729  Franklin  Ave., 
Cleveland,  has  received  bids  for  the  construction  of  a  two- 
Htory  parochial  school  for  St.  Francis  Church.  Estimated  cost. 
$60,000. 

Nlieii.  Ohio — Bids  are  being  received  by  the  National  Mo- 
Klnley  Birthplace  Memorial  Association  for  the  conatructlon 
f)f  a  building  to  co.tt  about  $500,000.  Plans  prepareil  by  J. 
Vanderbrrt,  Arch.,  Youngstown,  have  been  approved  by  the 
a.MHOclatlon.     Noted  .Sept.   10  and  Apr.  15. 

Toledo.  Ohio-  Hates  A  flamble.  Arch.,  Is  preparing  plans 
for  rernodi-llMg  the  Produce  Exchange  at  Mudlson  and  St. 
Clalr   St.      Th.'   estimated   cost    Is   $100,000. 


Toledo.    Ohlo^ 


[{Ids    will     be    received     until     noon,     M^iv     17, 
of  H<'hoolH,    for    the    construction 


by  (Jrorge  L.  McKi-sHon,  Dlr.  of  H<'hoolH,  for  the  construction 
of  the  WiillirliU:'-  School.  Edwin  M  Oec.  Board  of  Education 
Hldg.,   iH  Arch.      Noted   Mar.    IH  and   Apr.    15. 

Toledo.    <»hlo-  The    Board    of    Kducntlon    will    nuthorizi-    Iho 
Bale   of   $1,00(1, MOO    In    bonds,    the    proceeds    to    be    used    for    the 
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•otislructloti   of  ndiUtlonal  schools. 


Wilmington.  Ohio — Plans  are  being  prepared  by  Weber, 
Werner  &  Adkins,  ,\rch.,  1206  Mercantile  Library  Bldg.,  Cin- 
cinnati, for  the  construction  of  a  three-story  courthouse  and 
Jail  for  Clinton  ("ounty.  The  estimated  cost  is  $300,000.  Harry 
Gastl,   Wilmington,   is   Audr.      Noted   Mar.    4. 

Wood.sfleld.  Ohio — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $50,000  in  bonds,  the  proceeds  to  be  used 
for  the  construction  of  a  school. 

Ann  .4rbor.  Mieli. — Plans  have  been  prepared  by  Pond  & 
Pond.  .\rch..  64  East  Van  Buren  St.,  Chicago,  111.,  for  the 
construction  of  a  four-story  clubhouse  and  dormitory  building 
at  the  University   of  Michigan.     The  estimated  cost  is  $600,000. 

Mu.skegon,  Mich. — Tlie  Board  of  Education  contemplates 
the  construction  of  a  high  school.  Estimated  cost,  $200,000. 
Robinson   &    Co.,   449   Houseman   Bldg.,   Grand   Rapids,    is  Arch. 

Port  Huron.  Mich. — The  City  Commissioners  are  consider- 
ing the  question  of  issuing  $100,000  in  bonds,  the  proceeds 
to  be  used  for  the  construction   of  a  high  school. 

Saginaw.  Mich. — Cowles  &  Mutscheller,  Arch.,  Chase  Bldg., 
is  preparing  plans  for  the  construction  of  a  three-story  lodge 
for  the  Eagles  Temple.  ."Estimated  cost,  $60,000.  L.  M.  Lempke, 
North    Franklin    St.,    is    interested. 

Ciiicago.  III. — The  West  Chicago  Park  Commissioners. 
Union  I'ark,  contemplate  the  construction  of  a  two-story 
fleldhouse  containing  a  gymnasium  and  swimming  pool.  Esti- 
mated cost,   $150,000. 

Cliicago,  III. — Plans  are  being  prepared  by  Shattuck  & 
Hussey,  Arch.,  19  South  La  Salle  St.,  for  the  construction  of  a 
five-stor",  43xl50-ft.  Y.  W.  C.  A.  building.  The  estimated  cost 
is  $100,0"00.  Mrs.  Thomas  J.  Dee,  31S  South  Ashland  Blvd., 
is  Pres. 

Chicago,  111. — The  Chicago  Hebrew  Institute,  125S  West 
Taylor  St.,  will  construct  an  administration  and  school  build- 
ing, to  cost  about  $300,000.     Jacob  M.  Loeb  is  Pres. 

Chicago,  III. — Kusel  &  Harris,  30  North  La  Salle  St.,  has 
purchased  a  site  at  5746  Prairie  Ave.  for  the  construction  of 
a  theater  and  office  building.  Estimated  cost,  $65,000.  Noted 
Sept.   17. 

Chicagro,  III. — Thomas  D.  O'Hern,  4751  Champlain  Ave., 
plans  to  construe'  an  apartment  house  at  56th  St.  and  Drexel 
Ave.      The   estimated   cost   is   $75,000. 

El  Pa.so,  III. — The  Board  of  Education  contemplates  the 
construction  of  a  $60,000  high  school.  F.  B.  Stitt  is  Pres. 
and  Aaron  T.  Simmons,  401  First  National  Bank  Bldg.,  Bloom- 
ington.   is   Arch. 

^Palestine,  III. —  (Oflicial) — H.  B.  KRAUEL,  Danville,  has 
been  awarded  the  contract  for  the  construction  of  a  two-story 
high  school.  Estimated  cost,  $50,000.  Hewitt  &  Emerson. 
321  West  Main  St.,  Peoria,  is  Arch.     Noted  May  6. 

Rock  Island,  111. — Bids  will  soon  be  received  by  the  County 
Board  of  Supervision  for  the  construction  of  a  city  and  county 
Jail.  Estimated  cost,  $75,000.  C.  D.  McLane,  301  Robinson 
Bldg.,   is  Arch.      Noted   Mar.   4   and  Apr.   29. 

Stevens  Point,  Wis. — Plans  are  being  prepared  by  Van  Ryn 
&  De  Gelleke,  726  Caswell  Blk..  Milwaukee,  for  the  construc- 
tion of  a  three-story  dormitory  for  women  at  the  Stevens 
Point  Normal  School.  The  estimated  cost  is  $85,000.  William 
Kittle,  Madison,  is  Secy.,  Bd.  of  Normal  Regents.  Noted  Jan. 
14. 

Wansan,  Wis. — The  Wausau  Hospital,  recently  incor- 
porated, plans  to  construct  a  hospital.  Otto  C.  Lemke  is 
interested. 

Ft.  Dodge,  Iowa — C.  P.  Bratnober,  Waterloo,  plans  to 
construct  an  eight-storv,  100xl40-ft.  building  on  Central  Ave. 
between    10th    and    11th    St.      The    estimated    cost    is    $220,000. 

Hibbing,  Minn. — Plans  are  being  prepared  by  Halstead  & 
Sullivan,  Arch.,  410  Palladio  Bldg.,  Duluth,  for  the  construc- 
tion of  a  two-story,  90xl20-ft.  courthouse.  The  estimated 
cost   is   $125,000.     D.   D.   Haley   is  Clk.     Noted   Dec.   31. 

+Kenyon,  Minn.— (Official)— The  STANDARD  CONSTRUC- 
TION CO..  Minneapolis,  at  $45,230.  has  been  awarded  the  con- 
tract for  the  construction  of  a  iwo-story  school.  J.  C.  E.  Hol- 
men  is  Clk.,   Bd.  of  Education.      Noted   Jan.   14   and   May   6. 

Milnca,  Minn. —  (Official) — Bids  will  be  received  about  June 
1  by  Kirby  T.  Snyder.  Arch.,  Plymouth  Bldg.,  Minneapolis, 
for  the  construction  of  a  high  school.  The  estimated  cost  is 
$70,000.     Noted  Apr.  29. 

Proctor.  Minn. — Bids  will  soon  be  received  for  the  con- 
struction of  a  two-story  high  school  to  cost  about  $50,000. 
Vernon  J.  Price  &  Co.,  60S  I'alladio  Bldg.,  Duluth,  is  Arch. 
Noted    P>b.    25. 

Ilnyti,  S.  n. — Plans  are  being  prepared  by  Rose  &  Peterson, 
Arch,,  Barker  Bldg.,  Kansas  City,  Kan.,  for  the  construction 
of  a  three-story  courthouse  and  jail  for  Hamlin  County. 
The  estimated  cost  is  $70,000. 

Kllendale,  \'.  D. — O.  R.  Horton,  Arch.,  Jamestown,  is  pre- 
|)aring  pl;ins  for  the  construction  of  a  fireproof  grade  and 
high   school.      The   estimated   cost   is   $45,000. 

Havre,  Mont. — Bids  will  be  received  until  May  24  by  the 
Commissioners  of  Hill  County  for  the  construction  of  a  court- 
house and  Jail.  The  estinuited  cost  is  $125,000.  J.  H.  De 
Vine  la  Clk.  of  Bd.  and  F.  F.  Bossout  is  Arch.  Noted  Dec.  31 
and  Apr.   29. 

Mttie  iloek.  Ark.— Frank  M.  Blaisdell,,  .\rch.,  Bankers- 
Trust  Bldg,  has  iMopared  plans  for  the  construction  of 
buildings  at  Prospect  .-\ve.  for  the  Little  Rock  College.  About 
$100,000   will   bo   expended   this   year. 

AiiHtin.  Te». — An  election  will  be  held  about  June  2  to 
vote  on  the  iiuestlon  of  Issuing  $250,000  In  bonds.  The  pro- 
ceeds   will    1)11    usrd    for    the    construction    of    public    schools. 

^Cleburne,  Ten. — The  City  School  Hoard  has  .iwarded  the 
contract  for  the  constriictloii  of  schools  nt  Cleburne  to  11. 
1).    McCOY.    at    $'.16,672.      Noteil    Mar.    25. 

CIcvelnnd,  '!>«.— The  citizens  have  voted  In  favor  of  Is- 
suing $40,11110  In  bonds,  tlo'  (iroci-iMl.t  to  be  used  for  the  con- 
Htruitlon   of  a   school. 
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Wrmt  \  Iruliilii  Kanawha.  (il<Mi  Jean  &  lOnNtci  ii  U.K. 
(i>lll«ialt  'I'luM  .•i.inimny  Ih  niakliiK  prcllmliijirv  arrannr- 
nionl.H  to  Htiiit  wuiU  «..<>ii  nii  (Ix-  conntnnlliin  »(  IIh  Him-  Id 
Ihr  l.aurn.  Ki-.l  Stjir  and  llaiv.->  Cual  Mlii.-»  IMaiiH  liavi- 
also  lioon  prfpan-il  for  an  cxli-nNlim  from  Tainrov  to  Ski'lton. 
William  MiK.'ll  Ih  \'vvk.  and  V,  S.  Voaxli'y.  Cli.  lOnnr.,  both  of 
Ch-n   .Iran.    \V     Va.       .Notrd    .May    «. 

+\\rMl  \lrululn  Norfolk  *  WcHti-rn  Uv.  — (Oltlclal )— Thin 
I'onip.'iny  lia.M  .iwanlcil  ilu-  contract  for  the  coiiHtructlon  of  an 
oxtcnxlon  from  the  Wllllanixon  *  Pontl  Crook  \l\..  near  \VI1- 
llaniNon.  W.  Va..  to  tli<>  hockloH  .Mlnow.  to  II.  .M  \VAr<;||.  Wll- 
llam.son. 

Wrul  \lrHlnln  \Vo»t  VlrKlnla  .Midland  IMJ.-Accorillnk'  to 
pre.-t-s  reports  Ihl.s  company  will  convorl  ItH  lino  from  narrow 
to  Htanilard  k:i»;o.  Tho  lino  oxtondH  from  WoliHtor  SprhiKH  to 
Holly  .Innctlon.  about  30  nillcH.  Clvdo  LewlH.  C.rafton.  W.  Va  . 
18    (.Ml.    i:nf;r. 

K«r<h  I'nrollna — (ToorBetown  .t  Western  lly. — The  railway 
owned  l>y  thl.-i  company  has  lioon  piirchusod  hy  the  Carolina. 
Atlantic  \-  Wostorn  Ky.  Co.  The  now  owm-i  contomplntos 
seyoral  extensions  to  the  line.  Including  one  from  I'oston  to 
♦'onway  and  oni'  from  I'oston  to  Timmonsylllo,  William  Mon- 
curo.  Hamlet.  N.  C.  Is  Ch.  Kn^r.  of  the  Carolina,  Atlantic  & 
Western    Uy. 

+KiinMnn — Snllna  Northern  Ry.— This  company  has  award- 
ed a  contract  to  the  KICY.STONK  C(  )XSTRT'CTI()N  CO..  Salinn. 
for  tho  construction  of  Its  proposed  lino  from  Kallna  to  Os- 
borne.   Kan.,   about    .so   miles.      Noted    ,Ian.    7   and    Apr.    29. 

.ArkniiMiitt — Missouri  &  North  Arkansas  K.R. — Plans  are  be- 
inK  prepared  by  this  company  for  an  expenditure  of  $400,000 
for  the  improyement  of  its  lines  near  Harrison.  Ark.  10.  M. 
Wise.   Harrison,    is  Gen.   Mk'. 

•fTexnM — Glen  Rose  &  Walnut  Siirin^s  Ry.— (Offlclal) — This 
comi>any  has  awarded  the  contract  for  tho  completion  of  its 
railway  from  Glen  Rose  to  Walnut  Sprinjrs.  from  Glen  Rose 
to  Ft.  Worth  and  from  Walnut  Springs  to  p:aRle  Pass,  about 
340  miles,  to  the  RAILROAD  CON.STRUCTION  CO..  80  Fifth 
Ave..  New  York.  N.  Y.     Noted  under  IClectric  Railways  May  13. 

Texan — Red  River  &  Gulf  Ry. — This  company  has  been 
incorporated  to  construct  a  railway  from  the  ore  mines  in 
Marion  County  north  to  tho  Red  lUver  southeast  of  HuRh, 
Okla.,  about  Tf)  miles.  The  incorporators  are:  T.  C.  Morgan. 
G.  A.  Bodenheim.  R.  N.  Kelly,  C.  F.  Mile.s.  J,  C.  Turner,  L.  L,. 
Pentherstono  ,Tnd  I...  P.  Featherstone,  all  of  Ijonnview.  Tex.; 
Joseph  .\.  Rradford  and  R.  X.  Tavlor.  nainfrerfield.  and  W. 
D.    Myers.    Houston.    Tex. 

Texan — Roby  —  Northern  R.R — This  company  has  been  in- 
corporated to  construct  a  railway  from  Roby.  Tex.,  to  con- 
nect with  the  Texas  Central  at  North  Roby.  about  five  miles. 
C.  L.  White.  Hillsboro,  is  Pres..  !„.  C.  Eastland.  Hillsboro, 
Vice-Pres.,  and   .1.   C.   McWhirter.   Roby,  Secy. 

Texan — Texas  State  R.R. — The  Legislature  has  passed  a 
bill  prantinp  permission  to  this  company  to  extend  its  line 
froin  Palestine  to  Corsicana  and  Dallas.  Tex.,  about  90  miles. 
Charles    Hurdleston.    Rusk.    Tex.,    is    Mgr. 

WaxhiiiKton — Surveys  are  beinp;  made  by  the  Doty  Lum- 
ber &  Shinprle  Co.  for  the  construction  of  a  five-mile  exten- 
sion to  its  railway  from  Doty.  Wash.  W.  D.  Bunker,  Doty,  is 
interested. 

+M'aNhineton — The  Hercules  Sandstone  Co.  has  awarded 
the  contract  for  the  construction  of  a  seven-mile  standard 
gage  railway  from  Tenino.  Wash.,  to  the  quarries  of  the  com- 
pany, to  DIBBLE  &  H.VWTHORNE.  Tenino.  Wash. 

+ralirornla — San  Diego  &  Arizona  Ry. — ROBERT  SHER- 
ER  &  CO..  Pacific  Electric  Bldgr.,  Los  Angeles,  has  been 
awarded  the  contract  for  grading  about  five  miles  of  this 
company's  line  near  San  Diego.  Calif.  The  work  will  be  of 
heavy  character,  involving  deep  cuts  through  decomposed 
granite  and   rock.     The  estimated  cost   is  $.")00,000. 

.Xlberta — Entwistle  &  Alberta  Southern  Ry. — This  com- 
pany has  been  incorporated  to  construct  a  railway  from  Ent- 
wistle, Alta.,  to  the  Saskatchewan  River,  about  60  miles.  The 
incorporators  include;  C.  L.  Hervey,  D.  A.  O'  Meara.  Mon- 
treal, Que.;  T.  A.  Burgess,  L.  A.  Cote  and  R.  H.  Pringle, 
Ottawa.    Ont.      Noted    Mar.    IS. 

EI.KCrRir  R.\II,\VAYS 

Brockton,  MnnM. — The  Bay  State  St.  Ry.  Co.  contemplates 
the  extension  of  its  line  in  Brockton  from  Perkins  Ave.  to 
East    St.      J.    T.    Conway,    Brockton,    is    Gen.    Supt. 

Providence,  R.  I. — ^Plans  are  being  considered  by  the  New- 
port &  Providence  Ry.  Co.  for  the  extension  of  its  line  to 
Coaster's  Harbor  Island.  G.  M.  Towle,  Newport,  is  Supt. 
and  Gen.  Mgr. 

New  Haven,  Conn. — The  Connecticut  Co.  has  applied  for 
a  franchise  to  double-track  its  line  on  George  St.  from  Norton 
to   Broad    St.      F.    P.    Harlan    is   Mgr.    of   New    Haven    Division. 

Went  Hartfor»l,  Conn. — The  Connecticut  Co.  contemplates 
double-tracking  its  line  in  West  Hartford  on  Farmington  Ave. 
from  the  end  of  the  present  loop  near  Troop  B  Armorv  to 
West  Hartford  Center.     W.   P.   Bristol,  Hartford,  is  Local  Mgr. 

Albany,  N.  V. — The  United  Traction  Co.  plans  to  retrack 
its  line  on  South  Pearl  St.  James  F.  Hamilton.  Albany,  is 
Gen.  Mgr. 


iliiirnlii.  \.  \.  Ibe  InloiniitloMnl  Ry.  Co.  plnnn  to  conMtrucI 
an  oMonHlnn  to  IIn  lino  which  will  bo  ktiown  aM  tho  Abbott 
ltd  lino.  The  now  lino  will  extend  from  Poarl  to  Eric  Ht.  and 
Abbott  ltd.  .in<l  WootlMlilo  Ave.  In  HufTalo.  (}.  (;.  ChntnborH 
Ih    (!on,     AkL 

*\>w  York,  IV.  V. — (BoroUKb  of  Quoonn)  —  f Official) — Hldn 
are  being  rocolvod  by  tho  Nc?w  York  Connecting  R.R.  Co.  for 
tho  grading  ami  masonry  of  a  portion  of  Section  2  of  Its 
proposed  lino,  oxtonding  from  a  i)olnl  near  Bowery  Bay  Rd. 
to  tho  south  hIiIo  of  Kromonl  St..  in  tho  Borough  of  Quoons, 
about  4.21  mlloH.  l'l:inH,  HpoclMcitioriH,  form  of  contract, 
proposal  blankH  anil  instruct  Ions  to  bldrlors  may  bo  harl  by 
addroHsing  A.  C.  Sband,  Cli.  Engr.,  Southern  DIviHion,  Tho 
Now  York  Connecting  It.R.  Co.,  Broad  Ht.  Station,  Philadelphia, 
I'onn. 

.IfihnHtiMvn,  l>enn. — According  to  prens  reports  the  SomcrHct 
St.  Uy.  Co.  is  making  surveys  for  the  construction  of  an 
extension  from  .lobnslown  to  Rockwood,  about  36  rnileB.  G 
C.    Winslow    Is  Gen.   Mgr. 

Phoenlxvllle,  IVnn. — Tho  Chester  *  Lancaster  Ry.  Co.  Is 
making  surveys  for  tho  construction  of  an  electric  railway 
from  the  Lancaster  County  lino  to  Phoenixville,  about  Ifi 
miles.  The  com|)any  also  plans  to  construct  a  line  from 
Pughstown  to  Pottslown,  about  eight  miles.  John  F.  Shea 
and  .lohn  ,1.    Deery,   Philadelphia,  are   interested. 

Diirlinni,  \.  C. — Tho  Durham  Traction  Co.  will  soon  award 
contracts  for  the  extotislon  of  its  line  on  Holloway  St.  for 
a  distance  of  two  miles.  U.  L.  Lindsay,  Durham,  is  Gen.  Mgr. 
anil    Pur.   Agt.      Noted   Apr.    29, 

Kurmnn,  S.  V. — The  Furniaii  &  Yemassee  R.R.  Co.  has  been 
Incorporated  to  construct  an  interurban  railway  from  Furman 
to  Yemassee.  about  20  miles.  The  incorporators  are  J.  H. 
.Adams.    W.    P..     Ellis    and    H.     Welndal. 

JaekMonvllle,  Fin. — The  Jacksonville  &  Florida  Rv.  Co.  has 
been  incorporated  to  construct  an  electric  railway  from  Jack- 
sonville to  Providence,  about  fiO  miles.  A.  W.  Mackitilav  is 
Pres.    and    Gen.    Mgr. 

l-ynn  Haven,  Fin. — Richard  Tillis,  Montgomery,  Ala.,  is  in- 
terested in  the  construction  of  an  electric  railway  from  Lynn 
Haven    to    Panam.i    City. 

Oakwood.  Ohio — The  Oakwood  i^t.  Ry.  Co.  has  been  granted 
a  franchise  by  the  City  Council  for  the  construction  of  an 
electric    railway    in    Oakwood.      Noted    Apr.    29. 

Sprinjtrfleld,  Ohio — Plans  are  being  prepared  by  the  Spring- 
field Ry.  Co.  for  the  extension  of  several  of  its  lines  in 
Springfield.      George   C.    Towle,    Dayton,   is   Gen.    Mgr. 

'^J*'"'?.'^*'*'''''  **'•'" — '^^'^  '"'ty  f'ouncil  has  granted  a  franchise 
to  the  Ohio  Electric  Ry.  Co.  to  construct  an  electric  railway 
in    Springfield.      A.  Bonham,   Springfield,   is  Gen.   Mgr. 

Ft.  Uajne,  Ind. — The  Ft.  Wayne  &  Northern  Indiana  Trac- 
tion Co.  has  applied  to  the  (^ity  Council  for  a  franchise  to 
extend  its  line  on  State  St.  Samuel  W.  Greenland,  Ft  Wavne 
is  fkn.   Mgr.    and    Pur.    .Agt.  ' 

T-,  ^*  ••!;'"?,*?"•  '" — I''»ns  are  being  prepared  by  the  Aurora, 
Klgin  i<t  Chicago  Ry.  Co.  for  double-tracking  its  line  on  North 
I..ake  St.  in  Wheaton.  Edwin  C.  Faber,  Wheaton,  is  Vice-Pres 
and   Gen.   Mgr. 

Marinette,  Win. — The  Marinette  &  Menominee  Light  & 
Traction  Co.  is  considering  the  extension  of  its  line  in 
Maiienette  from  Pierce  Ave.  to  11th  St.  A.  W.  Raichie 
Menominee,    Mich.,    is    Pur.    Agt. 

Price,  Utah — J.  H.  Manson,  Price,  is  interested  in  the  con- 
struction of  an   electric  railway  to  connect  Price  with  various 

towns  in   Emery  County. 

Los  Angeles,  Cnlif. — The  City  Council  has  granted  a  fran- 
chise to  Lewis  Ginger  for  the  construction  of  an  incline 
lailway   in   (^.rifiith    Park. 

LoN  Angelen,  Calif. — The  City  Council  has  authorized  the 
sale  of  two  franchises  in  Los  Angeles;  one  for  the  construc- 
tion of  an  electric  railway  to  extend  from  13th  St.  and  San 
Pedro  St.,  out  San  Pedro  St.  and  South  Park  Ave.  to  Slauson 
-Ave.,  and  the  other  to  extend  over  the  same  line  to  Man- 
chester Ave. 

Sacramento,  Calif. — The  Pacific  Gas  &  Electric  Co.  will 
reconstruct  its  tracks  on  J  and  P  St.  and  Cypress  Ave.  ,at 
a  cost  of  about  $75,000.     C.  W.  McKillip   is  Local  Mgr. 

Ottawa,  Ont. — Preliminary  arrangements  are  being  made 
by  the  Ottawa  Electric  Ry.  Co.  for  laying  new  tracks  on 
Banks  St.  The  estimated  cost  of  the  improvement  is  $40,000 
W.   H.   Baldwin,  Ottawa,  is  Ch.   Engr. 

I,1«;HT.  HKAT  .VXD  powkr 

IIOHton,  MaHM. — Bids  will  be  received  until  June  1  by  the 
Children's  Institution  Department  for  furnishing  a  15-kw. 
direct-connected  engine  and  electric  generator  at  Rainsford 
Island.      John   O'Hare   is  Comr. 

Cambridge,  ManN. — ^The  Cambridge  Electric  Light  Co.  has 
applied  to  the  Board  of  (Jas  and  Electric  Light  Commission- 
ers for  authority  to  issue  $100,000  in  additional  capital  stock, 
of  which  a  part  of  the  proceeds  will  be  used  to  enlarge  and 
improve  the  plant.  W.  E.  Holmes,  Newton,  is  Treas.  and  Gen. 
Mgr. 

Sterling;,  Mattn. — At  a  recent  town  meeting,  an  appropria- 
tion of  $5900  was  made  for  extending  the  transmission  line.--- 
of    the    municipal    electric-light    plant    as      follows:       Camp 
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grounds  at  Sterling  Junction,  $2600;  Rowlev  Hill  listrict. 
$2000.  and  to  the  Chocksett  district,  $1300.  H.  W.  Rugg  is 
Mgr.  and  Supt. 

Buffalo,  X.  Y. —  (Official) — Bids  will  be  received  until  4  p.m., 
May  25,  by  the  State  Board  of  .\rmory  Commissioners,  Capitol, 
Albany,  for  gasoline  engine-driven  electric  generating  sets 
for  Troop  I  Armory,  Buffalo.  Franklin  W.  Ward  is  Secy., 
State   Armory   Comn. 

+>ew  York.  X.  Y. —  (Borough  of  Brooklyn) — The  Depart- 
ment of  Education  opened  bids  May  10  for  installing  heatin-.;: 
and  ventilating  apparatus  in  Public  School  IS,  Slaujer  and 
Leonard  St.,  Borough  of  Brooklyn,  from:  E.  Rutzler  Co.,  $24,- 
632:  Leslie  &  Tracy.  $24,400:  Grimshaw  &  Star,  $24,444:  Wil- 
liam J.  Olvany.  $25,210:  JAMES  CURRAN  MFG.  CO..  512  West 
36th  St..  New  York  (awarded  contract);  Raisler  Heating  Co., 
$25,749. 

Camden,  N.  J. — It  is  reported  that  the  Public  Service  Elec- 
tric Co.  will  soon  begin  laying  underground  conduit  lines  in 
the  principal  streets  of  the  city.  About  $25,000  will  be  spent 
this  year  for  this  improvement. 

HarriHon,  X.  J. — Press  reports  state  that  the  Crucible  Steel 
Co.  of  America  will  build  a  new  power  station  on  Cumberland 
St.  in  connection  with  extensions  to  its  plant.  The  company 
also  plans  to  establish  a   new  substation. 

HiKhtstoTvn,  X.  J. — It  is  reported  that  Bert  D.  Thomas, 
Mayor,  will  soon  submit  a  report  to  the  City  Council  on  the 
feasibility   of   installing   a   municipal  electric-lighting  system. 

Jersey  City,  X.  J. — The  Hudson  Ice  Co..  130  Oakland  Ave., 
contemplates  the  construction  of  a  100-ton  ice  plant  ,it  Cen- 
tral and  Jefferson  Ave..  Jersey  City.     S.  H.   McKnight  »s  Pras. 

Millville,  X.  J. — The  Council  has  engaged  W.  S.  Temple. 
Philadelphia.  Penn.,  to  prepare  plans  for  the  construction  of  a 
municipal   electric-light  plant  for  Millville. 

Patton,  Penn. — It  is  reported  that  the  Town  Council  is 
considering  the  installation  of  a  municipal  electric-light 
plant.  Service  is  now  furnished  by  the  Penn  Central  Light  & 
Power    Co..   Altoona. 

.VHheville.  X.  C— .\ccording  to  press  reports,  the  North 
Carolina  Electrical  Power  Co..  Asheville.  plans  to  build  a 
steam-driven  auxiliary  electric  plant  on  the  French  Broad 
River,  estimated  to  cost  about  $150,000.  Generating  equip- 
ment for  4000  hp.  will  be  installed  this  year.  W.  T.  Weaver. 
Asheville.  is  Pres.  and  Mgr. 

Ft.  Meade,  Fla. —  (Official) — Bids  will  be  received  until  June 
15  by  the  Board  of  Bond  Trustees,  City  Hall,  for  the  purchase 
of  $25,500  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
purchase  or  construction  of  a  municipal  electric-light  plant. 
G.   L.   Brodrick   is   Town   Clk. 

ChalmerH.  Ind. — At  a  recent  election,  the  citizens  voted  in 
favor  of  installing  an  electric-lighting  system.  It  is  reported 
that  the  plant  will  be  financed  by  a  stock  company,  lo  oe 
purchased  eventually  by  the  town.  T.  C.  Smith,  Chalmers, 
is   Engr. 

CoIumbuN,  Ind. — The  Board  of  Commissioners  of  Barthol- 
emew  County  plans  to  install  a  new  steam-heating  plant  in  the 
County  Courthouse  at  Columbus.  The  estimated  cost  is 
$15,000. 

Xormal,  III. —  (Official) — Bids  will  be  received  until  1  p.m.. 
May  24,  by  the  State  Board  of  Education  for  the  construction 
of  a  boiler  house  and  stack  for  the  heating  plant  of  the  State 
Normal  University  at  Normal.  James  B.  Dibelka,  130  North 
Fifth  Ave..   Chicago,   is  State  Arch. 

Sprinefirld,  III, — It  is  reported  that  the  House  of  Represen- 
tatives has  passed  a  bill  appropriating  $140,000  for  the  pur- 
pose of  installing  new  lighting  and  heating  equipment  in  the 
State  Capitol   building. 

Primiicliar.  Iowa — (Official) — Bids  will  be  received  until 
noon.  June  15.  by  the  Board  of  Supervisors  of  O'Brien  County 
for  heating  and  plumbing  systems  for  the  new  county  CQurt 
house  at   Primghar.     J.   B.   Stamp  is  County  Audr. 

ShellnburK,  Iowa — The  City  Council  is  considering  the  es- 
tablishment of  a  municipal  electric-light  plant.  The  esti- 
mated cost  Is  $10,000.  It  is  reported  that  the  Cass  Tnterurban 
Co.  has  made  an  offer  to  furnish  electricity  to  Shellsburg 
from   its  power  station  at  Urbana. 

Vinton,  Iowa — Bids  will  be  received  until  May  27  by  the 
Board  of  Supervisors  of  Benton  County  for  the  construction 
of  a  new  building  at  the  County  Home.  Separate  contracts 
will  be  awarded  for  heating  and  plumbing  equipment  and 
for  electric-light  wiring.     J.  G.  Ralston.  Waterloo,   is    \rch. 

^Wrllman,  Iowa — The  Wellnian  Light  &•  Power  Co.  has 
awarded  the  contract  for  the  construction  of  a  pow>-r  plant 
to  the  ELECTRIC  ro.VSTUITTION  &  MACHINERY  CO., 
Third  Ave.,  Rock  Island.  111.  15.  N.  Jessen  is  interested  in  the 
Wellman    company. 

Marlrttn.  Minn. — The  town  is  considering  the  Installation 
of  a   municipal   electric-light   plant. 

KnHMrll.  Minn. — The  City  Council  has  appropriated  $7000 
for  the  Installation  of  a  municipal  electrlc-llght  and  power 
plant. 

fereiwo.  Xeb. —  BId.s  will  be  received  until  2  p.m..  May  24. 
by  Gu.M  Jnhn.son.  Village  C'lk..  for  the  Installation  of  an  elec- 
trlc-llght plant.     Notcil   Apr.   1   and   May   13. 

^Vnlrntlnr.  Xeb. — Press  reports  state  that  the  C,  II.  Cornell 
II vdro- Kleetrlr  Co.  has  awarded  the  contract  for  the  construc- 
tion of  H  bvdro-electric  plant  to  the  STIOINMEYER-KYONS 
CON.STUnCTION   CO..    Beatrice. 

Dnllnn.  T«>x. — The  Lone  Star  Oas  Co.,  Ft.  Worth,  will  soon 
begin  laving  a  natural  ga.s  main  plpi'-llne  from  ItH  Meld.M  at 
I'etridla.  Tex.      The   estimated   cost   of  the   work   Is   $500,000. 

IIH  nio.  Te*.— The  Tex.iiH  Southern  Electric  Co  Victoria, 
hnii  purchased  the  eleetili--llght  and  Ice  factory  of  the  City 
Ice  A  Kle(lrle  Co  The  reported  purchase  price  la  $90,000. 
The   property    will  be   Improved. 

MefirPKor.  Tr\ The  Texa.f   Power  Sr  Light  Co.    niillnn.  has 

purchiiHi'd  tlie  locjil  eleetrlt'-llghl  phi  fit.  iukI  will  iMilld  a  trann- 
mlsulon  line  from  Wnei.  hv  wiiv  of  I'Milv  and  Mnoilv  Somo 
liiiIiroveiiientM   will    !.#■   n\:ii\,-    In   I  lie  .ivsl.  rii   In    .\l.  ( Ii  (m.-.cii-. 


Reno,  Xe\-. — It  is  reported  that  the  City  Council  is  con- 
sidering a  bond  issue  of  $750,000  for  the  purpose  of  con- 
structing a  municipal  electric-light  plant  and  water-works 
system.      J.   C.  Parry  is  City  Clk. 

Morton,  >Va.<<h. — The  plant  of  the  Morton  Electric  Co.. 
owned  by  F.  M,  Broadbent.  has  recently  been  sold  to  C.  O. 
Smith.  Pe  Ell.  ^^■ash.  The  reported  price  is  approximately 
$20,000.  The  new  owner  plans  to  enlarge  and  improve  the 
plant  at  onQe. 

Dinaba.  Calif — The  Alta  District  Gas  Co.  plans  to  install 
new  equipment  at  once,  and  to  extend  its  lines  to  neighboring 
towns.     R.  K.  Madsen  is  Pres.  and  Gen.  Mgr. 

Quebec.  Que. — It  is  reported  that  the  Canadian  Pacific  Ry. 
contemplates  the  construction  of  a  central-power  station  at 
St.  Paul  and  Henderson  St..  Quebec.  The  estimated  cost  is 
$1,000,000.  Bids  will  be  asked  for  the  construction  of  the 
building,  installation  of  boilers  and  other  equipment.  H.  E. 
Prindle.   91.">   New   Birke   BIdg.,   Montreal,   is   Arch. 

Sherbrooke,  Que. — It  is  reported  that  the  city  of  Sher- 
brooke  Avill  purchase  electric  meters,  controllers,  etc..  to  the 
amount  of  al)out  $27,000.  No  bids  will  be  asked.  W.  E.  C. 
Gatien   is  City   Clk. 

Ltstowel,  Ont. — Construction  will  soon  be  started  on  a  new 
municipal  hydro-electric  plant.  A  distribution  and  street- 
lighting  system  will  also  be  installed.  The  total  cost  is  e.iti  ■ 
mated  at  $40,000.     H.  R.  Stafford  is  Supt.  of  the  Light  Comn. 

Xiagara  Falls,  Ont. — It  is  repoited  that  the  Canadi.in 
Niagara  Power  Co.  contemplates  extensive  improvemsnts  to 
its  plant.  Philip  P.  Barton,  Niagara  Falls,  is  Gen.  Mgr. 
Noted  Mar.   IS. 

>Vinnlpeg,  Man. — Bids  will  be  received  until  10  a.m..  June  5. 
by  M.  Peterson,  Secy..  Bd.  of  Control,  for  one  150-kw.  motor 
generator  and  exciter  set  to  be  installed  in  the  generating 
station  at  Point  du  Bois.  Plans  are  on  file  at  the  City  Light 
and  Power  Department.  54  King  St..  Winnipeg. 

BRIDGES 

Boston,  Masa. — The  Spring  St.  Bridge  connecting  Dedham 
with  this  cit.v  is  to  be  rebuilt  and  widened.  The  estimated 
cost  is  $30,000.     Patrick  O'Hearn  is  Acting  Comr.  of  Pub.  Wks. 

Lawrenc*,  Mass. — The  Commissioners  of  Essex  County 
opened  bids  on  May  10  for  the  construction  of  a  bridge  over 
the  Shawsheen  River  at  Merrimac  St.  from:  W.  N.  Pike  &  Son, 
$21,621:  Bruno  &  Petitti.  $26,500;  George  M.  Bryne.  $29,003: 
George  T.  Rendle  &  Co.  and  James  B.  Rendle.  $32,490;  Coleman 
Bros.,  $35,647.  Moody  Kimball,  Salem,  is  Chn.  of  Comrs.  Noted 
May  6. 

♦♦Central  Falls,  R.  I. — The  joint  commission  of  the  Cit.v 
Council  of  Central  Falls,  and  the  Town  Council  of  (Cumberland 
has  awarded  the  contract  for  the  construction  of  a  reinforced- 
concrete  arch  over  the  Blackstone  River  to  the  McKlNNON 
CONSTRUCTION  CO..  East  Providence,  at  approximately  $59.- 
000.      Noted  June   IS   and   25,  Oct.   1.   1914;   Jan.    21   and   Feb.    IS. 

-A+Canton.,  X.  Y'. —  (Official) — Bids  were  received  May  5 
for  the  construction  of  a  concrete-steel  arch  over  the  Grasse 
River  in  the  Town  of  Canton  from  the  following:  FLOOD  & 
V.\N  W'lRT  CO.,  Hudson  Falls,  $25,500  (awarded  contract); 
Lou  B.  Cleaveland.  $28,406;  E.  T.  Eggleston,  $24,719  (irregu- 
lar); Scott  Bros.,  $32,400:  I.  B.  Contracting  Corporation,  $25,- 
526;  Interstate  Construction  Co.,  $36,189.  Noted  Apr.  15  and 
May   13. 

Jay,  X.  Y. — Bids  will  be  received  until  May  22  by  Fred  A. 
Torrance,  Town  Supt..  for  the  construction  of  a  125-ft.  steel 
bridge  over  the  Ausable  River  at  Upper  Jay. 

+Syraou(ie,  X.  Y. — The  Board  of  Contract  and  Supply  has 
awarded  the  contract  for  the  construction  of  the  Spencer  St. 
bridge  to  the  C.  T.  HOOKW^A.Y  CONSTRUCTION  CO.,  at  $11,400. 

Watertow^n.  X.  Y. — It  is  reported  that  the  Board  of  Public 
Works  is  considering  the  construction  of  two  bridges  to  cost 
$25,000  and  $S2,500.  The  Concrete-Steel  Engineering  Co.,  Park 
Row  Bldg..  New  York,  has  submitted  plans.  Earl  W.  Sayles 
is  City  Engr. 

Freehold.  N.  J. —  (Official) — Bids  will  be  received  until  11 
a.m..  May  27,  by  the  Board  of  Chosen  Freeholders  of  Mon- 
mouth County  for  the  construction  of  a  wooden  bridge  In 
Ocean  Township,  known  as  the  "Manahasset  Bridge."  George 
D.  Cooper.  60  Broad  St..  Red  B.ink,  is  County  Engr.  J.  M. 
Corlles  is  Dir.   Bd.  of   Freeholders. 

Keyport.  X.  J. —  (Official) — We  are  advised  by  C.  E.  Close. 
Clk.  of  the  Bd.  of  Chosen  Freeholders  of  Monmouth  County, 
that  plans  and  specifications  for  a  new  drawbridge  over  Mata- 
wan  Creek  near  Keyport  are  now  being  prepared,  but  no 
definite  time  for  receiving  bids  has  been  set.     Noted   May   13. 

•  New  Cirptna,  X.  J. —  (Official) — Bids  will  be  received  until 
noon.  June  9.  by  the  Boards  of  Chosen  Freeholders  of  At- 
lantic and  Burlington  Counties  at  G.  A.  R.  Hall,  Atlantic 
City,  for  the  construction  of  a  bridge  over  the  Mullica  River 
at  Chestnut  Neck  near  New  Gretna.  It  will  be  742  ft.  long, 
composed  of  creosoted  pile  trestle  approaches,  steel  trusses 
ami  bascule  <lr:i\v  span,  with  wood  block  floor.  A.  H.  Nelson. 
Guarantee  Trust  Bldg..  Atlantic  City,  la  Engr.  of  .\tlantlc 
County.      James    Loganls    Engr.    of    Burlington    County. 

*Xew  firetna.  X.  J.— ((TlllclaD  — Bids  will  he  received  until 
noon.  June  9.  by  the  Boards  of  Chosen  Freeholders  of  At- 
lantic and  Burlington  CountU-s  at  G.  .\.  R.  Hall,  .\tlantlc  City, 
for  repairing  the  substructure  of  the  Mullica  River  Bridge  at 
Chestnut  Neck  near  New  Grena.  John  K.  Johnson  Is  Chn. 
Mantle  County  Bridge  Com.  John  R.  Lovelnnd  Is  Chn.  Bur- 
lington County   Bildije  Com. 

Heaver,  Penn.  —  Pres.s  reports  state  that  the  Commissioners 
of  Beaver  Couiitv  aro  receiving  bids  for  the  construction  of 
.1  reinforced  •concreto  bridge  over  Block  House  Run  In  Pu- 
lauld     Townwlilp 

t'hnrlrml.  Penn.  Tt  Is  reported  that  the  Mercantile  Bridge 
Co.  will  spenil  .il.oiit  $3.^,000  In  repairing  the  Monessen-Char- 
leiol  r.rldm-  within  the  next  few  weeks.  1>.  G,  CalUhan  will 
have   chaiue    of   I  he    work. 
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Mont  Clnrr,  I'rnn. — Thi-  Ciiininliinlonnrii  of  MuMluoiiK'iy 
I'lUlllty,  Nut  rlMtnwn,  ami  t'lirnlrr  Coiiiilv.  Went  CIh-kIim.  plan 
ti>  irplaiK  (lie  Intel -loiinly  IiiIiIki'  ovir  llii<  SilnnlUlll  lllv<-i 
lii<tu«i-ti  MkiiI  Clint'  anil  rh<i<iilxvllli<.  ami  wliltli  waH  tutallv 
(li'Hti»\  <<>l  liy  riit<  on  May  !•.  aN  noon  um  pohnIIiIk  with  a  laiK<n 
Mtiui'tuif.  The  <<Ntlinal(Ml  coHt  Ih  }.sii,(I(HI,  of  wlilili  i>arh 
fount V   \\  III    |>a>    hair  . 

^HrnilliiK.  rnin.— (Oillrlal) — Tho  Hoard  of  ComnilMNlonui'M 
of  lU'ikH  i"i.unt.\  liaH  awjiriliut  thi<  fotitrni-t  for  Ihi-  conntnip- 
tl«n  of  lh.>  KttMiM.il  IlililK.'  over  the  SchiivlUIII  lllv.-i  to 
WIIITAKKU  «.-  Pil'MII..  llarrlxlMMK  at  $17,747.  iKhir  hlihloiH 
w.i.-:  UraillMK  ConliaclInK  Co.,  117. Mm:  Kennrll  Con-dim-- 
lion  t'o.  JI7.r.s7;  N.  It.  Portfrllol.l,  Jp.i.JSO:  I,.  II.  Koi  ht  \-  Son, 
»IS,;i!iS;  Carl  It.  Camii,  »L'l,S(lli.  P.  K.  Mooh  In  County  Coii- 
troU.r.      Notc.l    l>.-i-.    17,    Jan.    7,    Koh.    if.   nnil    May    fl. 

Sunliiirrt  I'mn. —  It  Im  ri'portiil  that  tho  iiropoNi'il  now 
hrhlk-"'  oviT  .>4haim>kln  Cri-cU  In  Stinliury  will  In-  fociitcil  at  KMh 
.vit.  Thi-  f.Mtlinali-il  i-oMt  of  the  Htiui-turc  Im  fH.OOO.  (Ji'orKv  F. 
K'l'fi'r  l.s  City   Kn^r. 

^  iirk,  IVtin. —  Tlii>  lliiard  of  ConiiiilNNlonom  of  York  County 
ha.s  il.rlilcil  to  rcplai-i-  thi'  prcMi-nt  wooili-ii  IiiIiIko  ovit  It.il 
Knn  on  tin-  York -Shl|>p»>ii»liiirK  llil.  In  WaHhliiKton  'rovviiHlilp 
with  a  .sli-i-l  stiui-lurc.  IthU  will  Hoon  In'  aakuil  for.  !•'.  .S, 
ISartonsi'hIaKfr    l.i    County    Controllor. 

^Yurk,  IVnii. —  (Omolal)  —  The  ConinilnHloncrB  of  York 
County  hav«>  awarilod  contrartH  for  the  construrtlon  of  flvo 
.ounty  l.rldKos  to  th.>  following:  C.  A.  and  K.  M.  WACMAN. 
nalla.xtown.  at  $«!>  I  and  $.tfilii>  i  I'sportlvolv,  for  I5rl<lKi'H  Noh. 
1  and  .'■.:  S.  A.  AK.Nt  >l,l>,  Wlnd.MOr,  at  JiOli.'  for  Ifridnf  N".  2: 
N'K.SS  linos.,  nallantown.  $1)00  for  HrldKo  No.  ,3:  WAl/PKU 
PHAWI'.ArCH,  novcr,  nol.,  $2-250  for  HrldKO  No.  -1.  Noted 
May    i! 

(ie»rKrtawn.  Del. — HIds  will  be  received  until  Juno  1  by 
Moritan  T.  Ovnn.  County  Road  KnBr.  of  Susst-x  County,  for 
the  construction  of  a  bridge  over  Marshy  Hope  Creek.-  The 
estlniatoil    co.st    Is   J.lnOO. 

i'hrlntlniinkurir,  \n. —  (Ofllcinl) — Bid.-*  will  bo  roroivod  until 
noon.  May  2.">,  by  the  Clork  of  the  Circuit  Court  of  MontKomory 
County  for  tho  construction  of  a  steel  bridge  over  Toms  Crock. 
Bids  win  be  received  at  the  same  time  for  about  2291  cu.yd. 
approach  fill.  G.  P.  Coleman,  Hlchmond,  Is  State  Highway 
Comr. 

+Klklnn,  ^V.  Vn. — Tho  Board  of  Commissioners  of  Randolph 
County  has  aw,-\rdod  tho  contract  for  tho  construction  of  six 
rolnforced-concrote  brideos  to  tho  LCTKN  HUIDCI-'  CO., 
Clarksburp,  \V.  Va.,  at  $7400;  the  contract  for  the  construction 
of  tho  Stone  House  Bridjre  was  awarded  to  the  FARRIS 
BRTPCK  CO.,  PittsburBh,  Penn.,  at  $6430.  Noted  Jan.  28, 
Mar.   25   and   Apr.    29. 

Fnlrmont,  W.  Vn. — Tt  is  reported  that  tho  Citv  Council  is 
considering  tho  construction  of  t\yo  hridpros.  one.  a  .'ISS-ft. 
span  over  Coal  Run.  and  tho  other,  about  1450  ft.  long-,  over 
the  Monon^ahola  River.  The  estimated  cost  is  $400,000.  S.  M. 
Miller  is  City   Enprr. 

I.acomke.  Ln. — Rids  will  bo  received  until  .Tune  7  bv  the 
Board  of  .'?tate  Hijihway  Commissioners.  New  Orleans,  for  the 
construction  of  a  steel  swins  bridge  over  Hayou  l.aconihe  near 
T.acombe.  St.  Tammanv  Parish.  Tho  hridfjo  will  be  150  ft. 
lonK  and  16  ft.  wide.  The  estimated  cost  is  $7000.  C.  C.  San- 
doz    is    Secy.      State    HiKhway    Comrs. 

HenderMon,  Ky. —  (Oflicial) — Bids  will  be  received  until 
10  a.m..  May  25.  by  S.  .\.  Younp:.  County  Judffe,  for  the  con- 
struction of  11  reinforced-concrete  brideres  and  one  concrete 
culvert  in  Henderson  County.  S.  H.  Klmmel,  Henderson,  is 
County  Road  Enprr.     Noted  Apr.  22. 

+.\llinnce.  Ohio- — (Official) — The  Board  of  Commissioners 
of  Stark  County.  Canton,  has  aw.-irded  the  contr.act  for  an  ex- 
tension to  the  Rvan  Run  Culvert  in  Lexington  Township,  to 
FRANK  I>.  COX.  Kensington.  Ohio.     Noted  Apr.   29. 

CambrldKe,  Ohio — Tt  is  reported  that  the  County  Ensrinecr 
is  preparing:  plans  for  three  new  concrete  bridges,  bids  for 
which  will  probably  be  asked  about  July  1.  T.  C.  White  is 
.\udr.    of   Guernsey    County. 

Chesnpenke,  Ohio — (Official) — Bids  will  be  received  until  10 
a.m.,  June  7.  by  the  Commissioners  of  I^awrence  County,  Iron- 
ton,  for  the  construction  of  a  tloor  in  tho  bridpre  over  Symmes 
Creek  at  Chesapeake.     S.  .-V.  Bowman  is  County  Audr. 

Cincinnntl,  Ohio — (Official) — Bids  will  be  received  until 
noon,  June  1.  by  Philip  Fosdick.  Dir.  of  Pub.  Ser.,  for  the  con- 
struction of  a  bridse  over  Kemper  I-ane  at  the  Park  Ave. 
entrance  to  Eden  Park.  It  will  be  360  ft.  Ions  and  65  ft. 
■vide,    consistinpr    of    one    ISO-ft.     three-ribbed    arch    and    ap- 


rinrinnatl,  Ohio — (Official) — Bids  will  be  received  until 
noon,  June  11,  by  the  Board  of  Commissioners  of  Hamilton 
County  for  wideninc  the  road  and  constructing  a  concrete 
culvert  on  Three-Mile  Rd.  in  Anderson  Township,  Specifica- 
tion  No.    774.      Fred    E.    Wesselman    is    Pres.    of   the    Bd. 

Hnmliton,  Ohio — (Official) — Bids  will  be  received  until 
10  a.m..  June  9,  by  W.  \V.  Crawford.  Audr.  of  Butler  County, 
for  the  construction  of  a  steel  or  concrete  bridge  over  the 
Miami  River  at  the  intersection  of  Wood  and  Chestnut  St.. 
Hamilton. 

I.ornin,  Ohio — (Official) — Bids  will  be  received  until  1  p.m., 
June  2,  by  the  Board  of  Commissioners  of  Lorain  County  for 
the  construction  of  the  substructure  of  the  Cowle-Miller 
Bridge  on  the  Pitts  Rd.  in  Wellington  Township.  F.  P.  Crosse 
is  County  Surv.     F.  L.   Ellenberger  is  County  Surv. 

+Strufher».  Ohio — (Official) — The  Board  of  Commissioners 
of  Mahoning  County.  Youngstown.  has  awarded  the  contract 
for  a  70-ft.  reinforced-concrete  bridge  across  Yellow  Creek  at 
Struthers,  to  HARVEY  *  WATSON.  Pittsburgh.  Penn.,  at 
$4351.     Noted  Apr.  29. 


y.anpuvlllr,  Ohio— (O(llclnl)  — IIIiIh  will  b«  recnlvod  until  11 
a  III  .  June  7,  hy  the  Hoard  of  ConimlNMloiiurN  of  MuHkhiKUiii 
I'ouiilv  for  till'  NuiierMtru<-turn  of  the  .Momlow  Farm  llridKo 
over  'nioiiipMoiiM  CiviU  In  Hiirlnnfleld  TowiihIi1|i.  Freil  C. 
Weiiii-r    Ih    Clk.   of  C..nir»i. 

+('onrnil,  ln«l.-  The  Hoard  of  ConinilHHioiiorM  of  Newton 
County  liiiH  awaril<-d  the  conlriictN  for  a  Itrlflxe  at  Conrad  to 
<>.  A  \VI<:ill<l<;i{,  .Moroero,  at  $;i4no  for  concrete  iiliutiiientH, 
and  the  KI.KIIAUT  MUIIKil-:  CO.,  at  $2197,  for  Ih.;  Hupur- 
Htruclui  e. 

Niilllvnn,  Inil. — The  Board  of  CommiMNlonerN  of  Sullivan 
c.iiiiiiy  will  advi-rtlHK  for  liIdH  early  In  .lune  for  the  coimtruc- 
lloii  of  live  or  nix  relnroi-eed-eonerele  lirldK'-H  with  <-OIicrr-t<! 
Ilo-irt.       \V.    S.    l:i(-ktie||    Ih   County    Audr. 

(;raiitl  llatrn.  MIrh.  (Olllclal)  -BIdH  will  bo  received  until 
noon,  ,May  2K,  by  the  Hoard  of  County  Itoad  CommlHHlonerH 
of  Ottawa  County  for  the  i-oiiHtructlon  of  a  liridKO  over  the 
Uranil  Itlvor  at  l<:aHtmanvllle.  It  will  cotiHlHt  of  five  xr.-ft. 
pony  trussen,  one  movable  truHH,  two  n-lnforced-concretc 
aliiilmeiitH  and  five  plain  coni-rete  plerH.  AiiHtln  Harrington 
Ih   Chii.    of    U,|.    CoiiirH.      .laeoh   Olerum    Ih   County    Clk. 

-fJiiekMiiii,  llleh, — Tin-  City  CoinmlMHlonerH  li;ive  awiirded 
till-  .(.111  rail  fur  Ihi-  conHtruction  of  a  r.-inforced-eoiM-reto 
bridge  at  .M.chanle  SI.  to  NORTH  &  HltADSHAW,  Ja<-kHon,  at 
$4300.      HIdH  were  opened  Apr.  27.     Not.-d  Mar.  4,  Apr.  1  and  15. 

I'ontiac.  Mich. —  HidH  will  soon  be  rc(-elved  by  C.  !>.  GrooH- 
beek.  City  Clk.,  for  the  construction  of  two  reinforced-concrete 

lirldgeH. 

-A-Chleniro.  III. —  (Official) — Bids  will  be  received  until  noo  i, 
June  1.  hy  the  Union  Station  Co..  521  West  Adams  St.,  for  lh<- 
conHtruc-llon  of  a  tiuiiiilon  bascule  hrlilge  over  the  south 
brani-h  of  tho  Chicago  River  at  West  Monroi-  St.  The  work 
includes  the  Hiibstriicture,  superstructure  and  the  electrical 
ofiuipment  for  the  bridf^e.  Thomas  Rodd  1«  Ch.  Engr.  of  the 
Union    Station    Co. 

Dixon,  HI, —  (Offlciiil) — We  are  advised  by  M.  Johnson,  Engr. 
of  Hrl(lg(-s  and  Bldgs.  for  the  IllinolH  Central  R.U.,  that,  while 
a  iK-w  bridge  over  the  Rock  River  at  Dixon  is  under  con- 
sideration, no  dellnite  plana  have  been  decided  upon  as  yet. 
Noted    May   6. 

+('»unoll  IlIiifTM,  I«»n — The  Board  of  Supervisors  of  Potta- 
wattomle  County  has  awarded  the  contract  for  the  construc- 
tion of  five  bridges  to  the  T.ANA  CONSTRUCTION  CO..  Council 
UlufTs.  at   $l.s,!il7.      Bids  were  received   May  7.      Noted   May  6. 

+l-'oroHt  City.  Iowa — (Official) — The  Board  of  Supervisors 
of  Winnebago  County  has  awarded  the  contract  for  the  con- 
struction of  two  reinforced-concrete  bridges  to  the  IOWA 
BRIDGE  CO..  Des  Moines,  at  $4350.  The  Engineer's  esti- 
mate  was   $6288.      Noted   May    6. 

Mt.  PlenMant,  Iowa — The  Board  of  Supervisors  of  Henrv 
County  has  authorized  the  immediate  construction  of  42  con- 
crete V^ridges  in   the  cnunt.v. 

+OMkaIooHa.  Iowa — The  Board  of  Supervisors  of  Mahaska 
County  has  awarded  the  contract  for  the  construction  of  41 
steel  and  concrete  bridges  in  the  county  to  H.  E.  WHITI^ATCH, 
Beacon,  and  W.  P.  ORR,  I..acey,  at  $20,500.  The  countv  will 
furnish  all  concrete  and  structural  steel  for  I-beam  bridges. 
Noted  Apr.    1. 

>VeMt  I'nion,  Iowa — Bids  will  be  received  until  1  p.m.,  Mav 
27,  by  the  Board  of  Supervisors  of  Fayette  Countv  for  the 
construction  of  five  county  bridges.  C.  F.  Chambers  is  Countv 
Audr. 

+L.eavenworth,  Kan. —  (Official) — The  City  Council  h:>s 
awarded  the  contract  for  the  construction  of  two  culverts 
over  Three-Mile  Creek  at  Second  and  Third  St.  to  tlie 
LEAVENWORTH  BRIDGE  CO..  Leavenworth,  at  a  cost  not  to 
exceed  $25,500.  Other  bidders  were;  Missouri  Valley  Bridge 
Co..  Leavenworth,  $28,418:  C.  B.  S.  Construction  Co.;  Kansas 
City.  Mo.,  $28,159.  Harry  A.  Perkins  is  City  Engr.  Noted 
May    6. 

♦  MaryHville,  Kan. —  (Official) — The  Board  of  Commission- 
ers of  Marshall  County  has  awarded  the  contract  for  the  con- 
struction of  four  county  bridges  to  the  TOPEKA  BRIDGE  & 
IRON  CO.,  Topeka,  at  $10,700.  Ralph  Gallup  is  Countv  Engr. 
Noted   Apr.   29. 

4-Beatrioe,  Neb. — -(Official) — The  Board  of  Supervisors  of 
Gage  County  has  awarded  the  contract  for  the  construction 
and  repair  of  all  county  bridges  during  the  vear  to  the 
ST.ANDARD  BRIDGE  CO.,  City  National  Bank  Bidg.,  Omaha. 
Noted     Apr.     29. 

+>>Ilgh.  Neb. — The  Board  of  Commissioners  of  Antelope 
County  has  awarded  the  contract  for  the  construction  of  all 
county  bridges  for  the  year  to  the  WESTERN  BRIDGE  & 
CONSTRUCTION  CO.,  Omaha. 

Roundup,  Mont. — Press  reports  state  that  the  Commis- 
sioners of  Musselshell  County  will  soon  ask  bids  for  the 
(onstruction   of   a    bridge   across   the   Musselshell    River. 

+HouNton,  Tex. — It  is  reported  that  the  City  Council  has 
awarded  the  contract  for  the  construction  of  "a  reinforced- 
concrete  bridge  across  Harris  Bavou  on  Main  St.  Blvd  to 
the  EUREKA  PAVING  CO.,  Carter  Bldg  ,  Houston,  at  about 
$13,000. 

St.  Jo,  Tex. — Bids  will  be  received  until  June  7  by  the 
City  Council  for  the  construction  of  a  steel  or  concrete  bridge 
across  Elm  Creek  on  Williams  St.  D.  C.  Berry  is  Chn. 
Street   Com. 

4'^VatonKa,  Okla. —  (Official) — The  Commissioners  of  Blaine 
County  have  a-warded  the  contract  for  the  construction  of  a 
steel  bridge  in  l.awton  Township  to  the  OREGONIA  BRIDGE 
CO.,   Lebanon.   Ohio,   and   Oklahoma.      Noted   Apr.   29. 

ChalllM,  Idaho — The  .State  Highway  Commission  has  agreed 
to  appropriate  $6000  for  the  construction  of  bridges  on  North 
and  .South  Rd..  providing  that  Custer  Countv,  at  the  election 
to  be  held  May  29,  votes  in  favor  of  issuing  $35,000  in  bonds 
to  be  used  for  the  same  purpose.  Edward  S.  Smith,  Boise,  is 
State   Highway    Engr. 

(irnnd  View,  Idaho — It  is  reported  that  the  Commissioners 
of  Ada  County,  Boise,  and  Owyhee  County,  Silver  City,  con- 
template the  constructionof  a  bridge  across  the  Snake  River 
at  Grand  View.     The  estimated  cost   is  $20,000. 
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^Sandpoint,  Idaho — It  is  reported  that  the  Commissioners 
of  Bonner  Count.v  have  awarded  the  contract  for  a  bridge 
across  Meadow  Creek  to  C.  PETKRSON  at  an  estimated  cost 
of    $17,000. 

3Ionte!iano.  \Vash. — Bids  will  be  received  until  1:30  p.m.. 
May  24,  by  W.  D.  Campbell.  Audr.  of  Chehalis  County,  for 
building  three  hig-hway  bridges  over  the  Whishkah  River. 
Noted  Feb.   4. 

+OIynipIa.  V%'ash. — The  Commissioners  of  Thurston  County 
have  awarded  the  contract  for  a  steel  bridge  over  Perry  Creek 
on  the  Olympia-Shelton  Rd.  to  the  COAST  BRIDGE  CO., 
Portland,    Ore.,    at    $S400.      Noted    Mar.    is    and    Apr.    15. 

Olympia,  Wash. — It  is  reported  that  the  State  Highway 
Commission  has  completed  plans  for  the  La  Salle  Bridge  near 
Olympia,  and  bids  will  soon  be  asked.  It  will  be  a  steel 
structure,  and  the  estimated  cost  is  $20,000.  William  R.  Roy. 
Olympia,   is  State  Highway  Comr. 

Seattle.  Wa-sh. — Official) — We  are  advised  by  W.  H.  Tiede- 
man.  Prin.  .\sst.  City  Engr..  that  the  reconstruction  of  the 
West  Garfield  St.  Bridge  has  not  yet  been  ordered  by  the 
City  Council.  The  work  contemplated  includes  re-piling  with 
creosoted  piles,  repairing  bracing,  etc..  at  an  estimated  cost 
of   $20,000.      Noted    May    6. 

+Soath  Prairie,  W'aah. —  (Official) — The  Board  of  Com- 
missioners of  Pierce  County.  Tacoma,  has  awarded  the  con- 
tract for  the  construction  of  the  South  Prairie  Creek  Bridge 
to  the  OMAHA  STRUCTURAL  STEEL  WORKS.  605  Rank- 
ers'   Trust    Bldg.,    Tacoma.      Noted    Apr.    S    and    22. 

Spokane.  ^VaJ^h. — (Official) — We  are  advised  by  Morton 
Macartney.  City  Engr.,  that  it  will  be  about  60  days  before 
any  definite  plans  can  be  given  out  for  constructing  a  rein- 
forced-concrete  approach  at  the  south  end  of  the  Monroe  St. 
Bridge.      Noted   Apr.   29. 

Tamwater.  ^Vash. — It  is  reported  that  bids  will  be  received 
until  May  31  by  the  Commissioners  of  Thurston  County,  Olym- 
pia, for  the  construction  of  a  concrete  bridge  across  the 
Des  Chutes  River  on  the  Pacific  Highway  near  Tumwater. 
The   estimated   cost   is   $10,000.      Noted   Mar.   4. 

Portland,  Ore. — All  bids  received  May  3  by  the  Com- 
missioners of  Multnomah  bounty  for  the  construction  of  a 
reinforced-concrete  viaduct  on  the  Columbia  Highway  near 
Eagle  Creek  were  rejected.  The  work  will  be  readvertised. 
Plans  were  prepared  by  the  State  Highway  Commission. 
Noted  Apr.  29. 

+.\ubaTn,  Calif. —  (Official) — The  Board  of  Supervisors  of 
Placer  County  has  awarded  the  contract  for  tht-  construction 
of  a  reinforced-concrt'te  bridge  over  the  Bear  River  op  the 
State  Highway  near  Sheridan  to  JENKINS  &  WELLS.  Sacra- 
mento, at  $13,800,  exclusive  of  the  cement  used.  About  12 
other  bids  were  received.  M.  Z.  Lowell  is  County  Clk.  Not  'd 
Apr.  29. 

Sacramento,  Calif. — Bids  will  be  received  until  2  p.m.. 
May  24,  by  the  State  Highway  Commission  for  the  construc- 
tion of  an  80-ft.  plate  girder  bascule  bridge  with  reinforced- 
concrete  approaches  near  the  easterly  side  of  the  Yolo  bypass 
in   Yolo  County.     A.   B.   Fletcher  is  State  Engr. 

+Sacraniento.  Calif. —  (Official) — The  Boards  of  Supervisors 
of  Sacramento  and  Solano  Counties  have  awarded  the  contract 
for  the  construction  of  a  road  trestle  on  Wood  Island  to  M.  L. 
ISHAM,    Rio   VTsta,    at    25.5c.    per    lin.ft.      Noted    Apr.    29. 

Santa  Barbara,  Calif. — It  is  reported  that  the  Board  of 
Supervisors  of  Santa  Barbara  County  will  shortly  advertise 
for  bids  for  two  reinforced-concrete  bridges  on  the  State 
Highway  at  Dos  Pueblos  and  Eagle  Cafion.  The  estimated 
cost  is  from  $S000  to  $12,000.     Owen  H.  O'Neill  is  County  Surv. 

Santa  Crux,  Caiif. — Rids  will  be  received  until  May  26  by 
the  Board  of  Supervisors  of  Santa  Cruz  County  for  the  con- 
struction of  bridges  in  the  San  Lorenzo  Road  District.  A.  H. 
Miller  is  Clk.   of  the   Bd. 

WatKonvlIIe,  Calif. — (Official) — Bids  will  be  received  until 
2  p.m..  May  24,  by  the  County  Clerk  of  Monterey  County. 
Salinas,  and  the  City  Clerk,  Watsonville,  for  the  construction 
of  a  reinforced-concrete  bridge  with  a  20-ft.  approach  at  each 
end,  across  the  Pajaro  River  at  Watsonville.  The  estimated 
cost  Is  $34,2.'i0.  Leonard  &  Day,  Rialto  Bldg.,  San  Francisco, 
Is  Consult.  Engr.  H.  B.  Kitchen  is  City  Engr.  of  Watsonville. 
Noted  Apr.   S. 

^I'ortnruf,  «lue. — The  contract  for  the  construction  of  a 
reinforced-tiiticrete  bridge  has  been  awarded  to  .VRTHUR 
GAI'THIKK.    Portneuf,  at  about   $4500. 

Chlppa»a.  «»nt. —  MIds  will  be  received  until  noon.  May  25, 
bv  J,  A.  Plylev,  Township  Clk.,  Chippawa,  for  the  con.struc- 
tfon    of    three    bridges    in    Willoughby    Township. 

^KiuKHton,  <)nt. —  ((Jfflcial)— The  Department  of  Public 
Works,  Ottawa,  has  awiirded  the  contract  for  the  construction 
of  three  bridges  over  the  Cataraqui  River  at  Kingston,  to  the 
HA.MII..TON  BRIDGE  WORKS  CO..  LTD.,  Hamilton  Two  of 
the  bridges  are  steel  through-truss  spans,  while  the  third  Is 
a  single-leaf  Strauss   trunnion   bascule  bridge.      Noted    Mar.    11 

Swan  Klver.  Man. —  Bids  will  i>e  received  until  .May  26  by 
.foseph  Armstrong,  Secy,  anil  Treaa.,  Box  153,  Swan  River, 
for  the  construction  of  two  steel  bridges,  the  Clarke  llrldge 
over  the  Roaring  River,  and  the  Corbett  Bridge  over  the 
Swan    River. 

WATKU  SI  I'IM.V — imiUJ  \'IU»\ 
ilplrhrrtown,  Mhhn. — .lanies  L.  TIghe,  Hydraulic  Engr., 
Ilolvoke,  h.iH  Mubniltterl  esUinatoM  t<i  the  Water  Committee  for 
the  roiiHtructlon  of  either  a  gravity  water  system  at  an  esti- 
mated co.Mt  of  $36,779,  or  a  pumping  systein  at  $76,234.  Nuteil 
Apr     15. 

lloMtun.  Mann.— Bids  will  be  received  until  .May  'J4  by  the 
Hupply  Department  for  furntnhInK  ICO  tons  of  c.-i.  special 
caatlngH  for  the  high  pressure  fire  service.  D.  Frank  Dohorty 
Is   Hupt. 

Ilonlon.  Mama.  IJIiIh  were  received  May  10  by  the  Metro- 
liolllan  Water  nnri  .Sewerage  llouril  fur  constructing  a  fio-ln. 
pipe  under  portion  of  Section  No.  5  of  thi'  Weston  A(|Ueduct 
Mupply    riialnn    an    r..ll..v»  s        cIkmI.m     \      l<.■ll.^      i'.'.    Cheirv    SI. 


Somerville,  $27,177;  John  P.  Cavanaugh  Co.,  Boston,  $27,2S2; 
James  L.  Pierce  &  Co.,  $27,526;  The  Henry  Sprague  Con- 
tracting Co.,  $28,515;  M.  Russo  &  Son  Co..  $29,283;  James  J. 
Conway,  $29,874;  Bruno  &  Petitti,  $30,675  and  Hugh  Nawn 
Contracting  Co.,  $30,688.  Dexter  Brackett  is  Ch.  Engr.  Noted 
May  6. 

+i;ardner.  Ma.ss. — The  contract  has  been  awarded  to  the 
M.  W.  ALLEN  CONSTRUCTION  CO.,  Walpole.  at  about  $10,- 
000.  by  the  Water  Comniissiontrs  for  constructing  a  5,000,000- 
gal.    reservoir   on    Reservoir   Hill.      Noted    May    6. 

^.Veedhani.  Mas.>i. — The  contract  for  the  construction  of  a 
steel  standpipe  with  a  capacity  of  750,000  gal.  has  been 
awarded  to  the  HODGE  BOILER  W^ORKS,  Boston,  at  $7710. 
Other  bidders  were:  Chicago  Steel  &  Iron  Works.  $7650;  New 
England  Iron  Works.  $8940;  Petroleum  Iron  Works,  $9500; 
Riter-Conlev  Co..  $9815  and  the  Walsh  Steam  Boiler  Works, 
$10,585. 

ShreTtsi>ury,  Mass. —  (Official) — George  S.  Stone.  Town  Clk., 
advises  us  that  the  building  of  the  water  system  is  being  held 
up  while  investigations  of  the  price  of  pipe  are  being  made, 
and  pending  the  decision  of  the  Water  Commissioners  as  to 
shortening  the  lines.     Noted  Feb.  11,  Apr.  24  and  May  6  and  13. 

Exeter,  R.  I. — B'ds  will  be  reiceived  until  10  a.m..  May  27, 
by  the  Board  of  Contract  and  Supply  for  making  extensions 
to  the  water  and  sewer  systems  at  the  Rhode  Island  School 
for  the  Feeble  Minded.  Gilbert  R.  Parker,  18  State  House, 
Providence,   is  Secy. 

-^Hartford,  Conn. —  (Official) — Bids  will  be  received  until 
3  p.m..  June  2.  by  the  Board  .of  Water  Commissioners  for  the 
construction  of  the  east  dike,  Nepaug  reservoir,  in  Canton, 
under  Contract   No.   9.      Fred   D.   Berry   is  Secy..   Bd.   of  Comrs. 

+Batavia.  N.  T. — The  contract  has  been  awarded  to  J.  H. 
BRADISH,  Batavia,  at  $23  per  ton  for  10.000  ft.  of  6-in.  and 
800  ft.  of  S-in.  Class  B  c.i.  pipe.     S.   J.  Carmichael  is  City  Clk. 

Canton,  \'.  Y. — An  election  will  be  held  June  2  to  vote  oti 
the  question  of  issuing  $60,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  installation  of  a  filtration  plant. 
Clarence  S.  Cook  is  a.  Trustee. 

+Xew  York.  >'.  Y. —  (Official) — The  contract  has  been 
awarded  to  Z.  P.  BOICE.  Kingston,  $38,680,  for  constructing 
15  miles  of  wire  fence  with  concrete  posts  and  guard  rails  at 
the   Ashokan  reservoir.      Noted  May    13. 

+.\ew    York,    N.    Y (Borough    of    the    Bronx)  —  (Official) — 

Contracts  have  been  awarded  to  LOUIS  CAPETTO  at  $27,865, 
and  to  the  MELROSE  CONSTRUCTION  CO.  for  laying  water 
mains  in  Grand  Blvd.  and  the  Concourse  and  in  a  number  of 
streets.     Noted   May   13. 

+IVew  York,  N.  Y. —  (Boroughs  of  Manhattan  and  the  Bronx) 
—  (Official) — Contracts  have  been  awarded  to  JOHN  FOX  & 
CO..  at  $2430  and  $2290.  for  Sections  1  and  2  and  to  the  A.  P. 
SMITH  MFG.  CO.,  at  $4872  and  $9807,  for  Sections  3  and  4  for 
water   pipe   and   specials.      Noted   Apr.    8   and    May    13. 

.\tlantie  HighlandH.  N.  J. — Bids  will  be  received  until  May 
2,  by  W.  T.  Franklin,  Borough  Clk.,  for  constructing  1% 
miies  of  4-in.   to  8-in.  c.-i.  water  mains. 

Trenton,  N.  J. — The  Hamilton  Township  Committee  has 
voted  in  favor  of  extending  the  local  water  system  to  a  point 
beyond   Mercerville. 

Wildn-ood,  N.  J. — The  citizens  voted  in  favor  of  purchasing 
the  plant  of  the  Wildwood  Water  Co.,  at  $554,000.  The  city 
will  install  a  fire  main  in  Park  Blvd..  and  fire  hydrants. 
Noted   Oct.    15   and   Apr.   8. 

.nifllinburg,  Penn. — The  citizens  plan  to  build  a  5.000,000- 
gal,  reinforced-concrete  reservoir.  Alexander  Potter,  New 
York,   N.   Y.,    is    Engr. 

*Rldg;way.  Penn. —  (Official) — Bids  will  be  received  until 
noon.  June  1,  by  G.  F.  Greiner,  Secy,  of  Council,  for  enlarging 
the   filtration   ')iant.      F.   W.   Ward   is   Borough   Engr. 

.VnnapuliH.  Md. — The  Annapolis  Water  Co.  plans  to  con- 
struct   a    flltrat'on    plant,    costing    $29,000. 

+Baltiniur*-.  .Md. — The  contract  has  been  awarded  to  the 
AMERICAN  STKEL  &  WIRE  CO..  30  Church  St.,  New  York,  N. 
Y.,  at  $11  per  ton.  for  furnishing  2000  tons  of  sulphate  of 
iron   for  the  water  department.      Noted  Apr.    29. 

Covlntrton,  Va. — .-^n  election  will  be  held  June  5  to  vote  on 
the  question  of  issuing  $25,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  complete  of  two  reservoirs 
and  for  the  extension  of  the  distributing  system.  E.  B. 
Butler   is    Mayor. 

+<ialax,  Va. — The  contract  has  been  awarded  to  R.  L. 
BLEVINS.  Bristol,  Tenn.,  at  $16,000,  for  pumps,  a  reservoir 
and  45  hydrants.     li.    D.  Beamer  is  City  Clk.     Noted  Apr.  22. 

CirantHvllIe,  W.  Va. — Bids  will  be  received  until  7  p.m.. 
June  7.  by  S.  T.  Waldo,  Recdr.,  for  the  purchase  of  $10,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  con- 
struction  of  water  and   sewer   systems.      Noted   Mar.    II. 

+KavrnHn'o»(i,  W.  Va.—  (Official) — The  contract  has  been 
awarded  to  the  H.  C.  BROOKS  CO..  Martinsburg,  at  $11,750, 
for  construiting   a    water  system.      M.    E.   Gunther   Is   Recdr. 

^^Durhani,  >.  C. — Contracts  have  been  awarded  for  con- 
structing a  water  system  as  follows;  CHRISTLVN  CON 
.STRITCTIO.V  CO.,  Durham,  at  $32,977,  for  constructing  a  river 
station,  citv  station  and  filter  house;  CM.M'.MAN  VALVE 
MFG.  CO..  Indian  ( )rchar<I.  Mass..  $2094.  for  gate  valves: 
ALLIS-CHALMEKS  CO..  Milwaukee.  Wis.,  at  $18,000,  for 
i.iiini.ing  engines;  DeLAVAL  STE.\M  TURBINE  CO.,  Trenton. 
N.  J.,  at  $11,200.  for  pumps  and  to  the  D.  M.  DILLON  STEAM 
l!i)ILI';U  WORKS  CO.,  at  $7087,  for  boilers.  Gilbert  C.  White 
Charlotte.  Is   Engr.      Noted  Jan.   21   and   Apr.    1. 

Sylva,  !V.  «'.  -Parker,  Parker  &  Houser,  Ashevllle.  has  been 
retained  by  the  city  to  make  surveys  for  the  construction  of 
the   proposi-d   water  system. 

+JrnrrrHoii.  «in.--The  contract  has  been  awarded  to  C.\SE 
&  <'(>T1II{.\.\,  l.M)7  Chandler  llldg..  Atluntu,  for  constructing  a 
water     M\Hletu.        .Solomon  -  Norcross     Co..      .\tlanta.      Is     Engr. 
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Stoiir  tloiiiiliiln.  <;a.--An  i<l<M-tloii  will  lin  lii'lil  Jiiiik  r>  Ici 
voir  on  IIk'  <|II<'m(Ii>ii  of  InhuImk  }I2,iIi)0  In  IiiiiiiIh,  |iail  of 
whloh    will    III'    UdiMl    for    lliu    niiiHti  iirtliin    of    it    wuirr    nvmIkiii. 

'I'nIlnixioMa,  (;n. — Tliu  rlllxi-iiH  riiiili'iiililiiti!  H|i<'ll(llliK  tHl.nnO 
fur    till'  roHMliurllnii   of    wiiirr   iiikI    bi'Wi'I    H.vxtiMiiH. 

Thoninnvlllr,  tin.  An  kIimIIoii  will  pi  olmlily  l>o  IkIiI  to 
vott<  on  IliK  i|U<<nUoii  of  iNNiiInK  fao.iiOii  In  IioimIh,  tliti  pro- 
c<'<mIh  of  wlili'ii  will  l>t<  UHoil  for  tlii<  (•xIkiihIoii  uf  tho  wntor 
iinil    i>lootrl<--llKlit    HyMtonm. 

I"«.  Mrnilc.  IMn.— ((Illliliil)— llondH  for  $7S00  hiiv.-  lii>cn 
votml  li\  till'  illU.-n»,  thi'  profi'cilH  of  which  will  ho  uhocI  for 
Ihi-  I'Xii'iiMloii  of  th.-  wiitrr  itiiil  nt'wor  iiyiituni.  O.  1<.  Hrodrlck 
In  Ti'wn  t'Ik.      Noi.  il  Si'pl.    Ill 

l.nkrlnnil,  l-'ln.' -KomlH  for  SUn.nOO  hnvo  lumn  hoM,  tho 
nrocfiilH  of  which  will  Im<  iimciI  for  tho  oxtonHlon  of  thi>  \viilor 
iiixl    .•li<otrli-llKht    HVHliMUH.      NoIimI   O.-I.   22  ninl    Krli     IS 

Phrnlx  C'lt),  AIn. —  (I'lurnlx  poNt  olllon) — UonilM  for  SIO.OOO 
hnvo  lioon  voloil  hv  thi<  cltlxciiH,  tln<  prorci-ilH  of  whii-h  will 
ho  UMcil  for  th<>  oxttMiHloii  iiikI  completion  of  thu  wiitur  aya- 
ti>n).      Nolol    Api.   •-'!'. 

l>nKn  <'lirU«lnii,  MUm. — Thi'  City  Council  contompliitcH  la- 
iiuliik;  $21'. 000  In  liomlN.  part  of  whl<-h  will  bo  usoil  for  the  ox- 
tension  of  the   water  systein. 

Mllnii.  Trim.  Honds  for  $12,000  hnvo  heon  voted  by  tho 
cItlr.cn.M.  the  proeeeds  of  which  will  ho  u»cd  for  the  Improvo- 
niont    of   the    wntor   and   oloctrlc-llKht   syHtcins. 

Shrllijvlllr.   Ky Hlds    will   bo   received    nbout   June    1,    ao- 

cordliiK  to  jiresa  roportx,  foi  tho  Instnllatlon  of  n  rnpid  sand 
nitration  plant  for  the  water  system.  The  estlmuted  cost 
is  hotwcon  $12,000  and  $14,000.     Noted  Apr.  2'.». 

Mnrloltn.  Ohith — The  iltv  contomplntoa  construetlnK  a 
<!  000.000  iial.  reservoir  at  an  estimated  cost  Of  $50,000.  K.  P. 
(Jutes.   Front  St..  Is  City   Kntrr. 

WrlllnKton.  Ohio — Ilonds  for  $35,000  have  been  voted  by 
the  citlzon.s.  the  proceeds  of  which  will  be  used  for  the  Im- 
provonient  of  the  water  system.  A  reservoir  and  flltrntlon 
plant  will  ho  constructed.     Noted  Apr.  1. 

WpMtervlilo,  Ohio — The  citizens  difeati'd  tho  bond  Issue  for 
$20,000.  the  proceeds  of  which  was  to  have  been  used  for  tho 
extension  of  the  water  svstetn.  Tthe  question  of  issuing 
boiul.i  will   be  submitted  again  to  the  voters.     Noted  Mar.    4. 

.\hiiirpk.    Mich An    election    will    be    held    to    vote    on    the 

question  of  issuing  $17,000  in  bonds,  the  i)roceeds  of  which 
will    lie   used    to   build   a    water   system.      Noted    .\pr.   15. 

+  i{<>llnn<I.  Slloh.  — Tho  contract  has  been  awarded  to 
JONK.\IA.\  &  CL.\RK.  Holland,  at  $15,500,  by  the  Roard  of 
Public  Works  for  constructing  a  water  and  light  station. 

Sneinaiv.  Mloh. —  (Official) — We  have  been  advised  that  the 
citv  will  lav  fi-in.  water  mains  by  day  labor.  R.  P.  Johnson  is 
Cofnr.     Noted  May  13. 

Aurorn,  III. — Rids  will  be  received  until  5  p.m..  May  2S, 
bv  the  Roard  of  Public  Works  for  drillingr  and  casing  a  2200- 
ft.    well.      Noted    May   6. 

+Jollet,  III. — The  contract  has  been  awarded  to  the  FOLEY 
CONSTRUCTION  CO.,  Chicago,  at  $20,300,  for  constructing  a 
reservoir. 

+Drlnvnii,  Wis. — The  contract  has  been  awarded  to  J. 
FI-IXT  for  laying  water  mains  in  alleys  of  the  business  section 
of  til.'  city. 

+^larouH,  Iowa — The  contract  has  been  awarded  to  J.  D. 
SHAW.  Sioux  City,  at  $20,000.  by  the  city  to  drive  a  well  for 
the    new    water   system.      Noted   Apr.    29. 

Splllvillp,  Iowa — Rids  will  be  received  until  6  p.m.,  June  6, 
bv  the  citv  for  the  construction  of  a  water  system.  The  ma- 
terials required  aie  as  follows:  1625  ft.  of  6-in.,  2800  ft.  of 
4-in.  mains,  a  30.000-gal.  tank  or  a  60,ono-gal.  concrete  reset - 
voir.  The  Des  Moines  Rridge  &  Iron  AVorks,  Des  Moines,  is 
Engr.     Noted  Apr.   8. 

Campbell,  Minn. — J.  P.  Druar,  Consult.  Engr.,  Commercial 
RIdg..  St.  Paui,  h.Ts  been  retained  by  the  city  to  prepare  plans 
for  the  construction  of  a  municipal  water  system.  F.  D. 
Glover  is  Pres.  of  Council. 

+Clinton.  Minn. — The  contract  has  been  awarded  to  the 
DES  MOINES  BRIDGE  &  IRON  CO.,  Des  Moines,  Iowa,  at 
$4630.  for  making  extensions  to  the  water  system.  H.  A. 
Hewitt  is  Recorder. 

St.  Paul,  Minn. — The  Water  Board,  according  to  press 
reports.  ha.s  voted  in  favor  of  adopting  the  plan,  submitted  by 
Allen  Hazen,  New  York.  N.  Y.,  for  improvements  to  the  water 
system.     The    estimated  cost   is   $1, SHI, 000. 

■Watkins.    Minn Press    reports   state    that   C.    H.   West,    St. 

Cloud,  has  been  retained  by  the  city  to  investigate  the  ad- 
visability of  installing  a  water  system  and  electric-light 
plant.     Noted  Apr.   15. 

Garnett,  Knn. — Bids  will   be  received  until  May  25  by  P.  S. 

Mitchell,  Citv  Clk.,  for  constructing  a  water  system.  Worley 
&  Black,  301   Reliance  Bldg.,   Kansas  City,  Mo.,  is  Engr. 

Canova,  S.  D. — Bonds  for  $0500  were  voted  at  an  election 
hfld  Mav  11,  according  to  press  reports.  The  proceeds  will 
be  used   for  the   installation   of  a  municipal   water  system. 

CamtherHvllle.  Mo. — Bids  will  be  received  until  June  2  by 
W.  r>.  Bvrd,  Mavor.  for  making  extensions  and  improvements 
to  the  water  system.  Frank  L.  Wilcox,  Syndicate  Trust  Bldg., 
St.  Louis,  is  Engr.     Noted  May  6. 

rnmby,  Tex. — Bonds  for  $10,000  have  been  voted  by  the 
citizens.  The  citv  will  purcha.se  the  plant  of  the  Cumby  AVa- 
ter  &  Light  Co.  "and  will  spend  $700no  for  making  improve- 
ments to  the  plant.     L.  I.  Mercer  Is  Mayor.     Noted  Apr.  29. 

Marlln,  Tex. — The  citizens  contemplate  spending  $50,000 
for  the  extension  of  the   water  system. 

nrKKH,  Okla. — An  election  will  be  held  May  20  to  vote  on 
the  question  of  issuing  $35,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a   water  system. 


iironiiiir,    oklii.      (Omdnl)— Tho    nonhiim    KnijIneorlnK    Co., 

I  ikl.ihoiiiii,     hiin    I n     relnltiod     liv     Ihii     Hoard    of    TrUHlooH    to 

ini-tmro   ontltiialeH   and    nliiiiM    for    the    coiiMtruetlon    of   n    water 
nvMloiii   and  an  ■•loetrlc-llKhl   planl.     The   prolmblo  cohI  In   $15,- 

IIOI) 

^Montnmr,  ♦'wlo. —  (Olllclal) — ContriK'tN  hiivn  boon  nwiirdod 
li\  clw  citv  for  cotiNli  iiclliiK  a  water  dvulem  an  follown: 
I  (KM  "It  IK  *  IU>l/riH>FF  .MFO.  CO.,  Ileiivor.  at  12n.«4:t  for 
Nteel  pipe  MtllnKN,  vnlvoM  ami  livdrantH;  AMKIIICAN  CA.ST 
IltK.N  I'll'l';  CO.,  Illrinliiuhaiii.  Alii.,  at  $22,121  for  e.-i.  plpo 
iind  »peclal«  and  J.  It.  .STTII  IMtLI.N  *  CO.,  KaiiMaH  City.  .Mo., 
«t  $IS,SM  for  labor,  lend,  Juti-,  coiierelo  and  other  innteilalH 
not  nieiilloned  above.  P.  W.  Pliikerton  Im  City  Mkp.  Noted 
Fob.    IS,  Mnr.    II    and   25,  Apr,   K  and   22, 

(Vntorvlllr,  Itnli  An  election  will  be  hold  to  vote  OP  tho 
qneHtloii  of  IhniiIiik  $40,000  In  boiidH.  tho  proei-oilM  of  which 
will    111'    ut«d    for   the   eoiiMtructlon    of  a    wntor   MyNtem. 

Mpnrkn.  Nov.— The  Reno  Power.  Light  &  Water  Co.,  Reno. 
plniiH  to   exieiul    Its   Mystoiii    In  .SparkM. 

if llrlllnubnni,  WnNh.-  The  contract  haH  boon  awarded  to 
the  r.  s  CAST  IU<>.\  piiM':  *  l'f)i'NDRY  CO.,  Portland,  Ore., 
at   $30   per   ton,    for  c.-l.    water   lilpe. 

+Klrklantl,  W  nwh.-  Thi^  contract  has  been  awarded  to  J. 
KRICKSON.  r.M2  Woodl.iwn  Ave.,  KIrkland,  at  $4;i«5,  for  con- 
BtructliiK  .-I  watei-  HVHtom.  Tho  contract  for  furnlshliiK  plpo 
haH  been  awmded  to  the  AMERICAN  WOOD  PIPE  CO.,  Ta- 
eoma,   at    $3!i33. 

i'rriM-oii,   WnNh Bids  will   be  received   until  May   24   by  J. 

r.    Mc.'^herry    for    making    oxtensions    to    the    water    system. 
Noted    Apr.    8. 

+IllverMlflp,  Wash. —  fomdal) — The  contract  has  been 
awarded  to  C.  A.  COCHRAN,  ,Spokane,  at  $8152,  for  con- 
structing a  water  system.  C.  H.  Green  Is  Engr.  and  W.  H. 
Patterson    Is    Town    Clk.      Noted    Apr.    29. 

Tneonia,  WnMh. — Tlie  City  Council  contemplates  Installing 
water  inclers  tluouglioiit  its  system.  P.  K.  .Savldge  is  Supt.  of 
W.iter    Wks.      The    estimated    cost    is    $200,000. 

DallnN,  Ore. —  (Oiricial) — The  citizens  canceled  the  election 
which  was  to  have  been  held  foi-  the  purpo.se  of  voting 
$52,000  in  bonds  for  the  purchase  and  Improvement  of  the  wa- 
ter system.  Tho  election  has  been  indefinitely  postponed. 
Charles  Gregory  is  City  Recdr.     Noted  Mar.   25. 

Itrednport,  Ore. — Plans  have  been  prepared  by  J.  G.  Kel- 
ley,  Portland,  for  the  construction  of  a  six-mile  pipe  line  from 
Clear  Lake  to  supply  water  to  Reedsport,  The  estimated  cost 
is   $100,000. 

Seawide,  Ore. — The  installation  of  a  water  system  is  under 
consideration.  The  water  will  be  obtained  from  Willancb 
Creek. 

Hull,  Que. — Bonds  for  $116,000  have  been  voted,  the  pro- 
ceeds of  which  will  be  used  for  making  extensions  to  the 
water  system  including  the  installation  of  an  auxiliary  tur- 
bine pumi5.      Noted   Pec.   24. 

Montreal,  Que. — Bids  will  bo  received  until  noon,  June  15, 
by  L.  Lefebore,  Ch.  Kngr.,  of  the  Quebec  Stieams  Comn..  264 
Parliament  P.ldg.,  Montreal,  for  constructing  a  storage  water 
dam  at  La   Loutre   on   the  .St.   Maurice   River. 

Toronto,  On«. — New  bids  will  be  leceived  by  R.  C.  Harris, 
Comr.  of  Pub.  Works,  for  two  electrically  driven  centrifugal 
pumps  of  20,000,000  gal.  capacity  for  the  main  pumping  sta- 
tion. 

AVnllaceburg,  Ont. — Bids  will  be  received  until  June  1  by 
the  city  for  laying  water  mains. 

SKAVERS 
lIoHton,  Mass. — Bids  were  received  Jan.  21  for  the  con- 
struction of  the  Dorchester  Brook  sower  and  a  sewer  in 
Judson  St.,  Dorchester  District,  as  follows:  West  Roxbury 
Trap  Rock  Co.,  $44,470:  Anthony  Baruffaldi,  $46,538:  M.  Russo 
&  Sons,  $47,255;  Henry  Sprague  Construction  Co.,  $47,739; 
William  J.  Barry,  $47,868:  James  T.  Conwav,  $50,309;  Peter 
Bompiani  &  Co.,  $51,221 :  A.  G.  Tomasello.  $52,705;  Antony  Cefalo, 
$52,758;  McCarthy  &  Walsh,  $53,241;  (Jeorge  M.  Bryne  $54,- 
120;  Coleman  Bros.,  $54,982;  ■William  Barrett  Co.,  $56,459; 
Peter  W.  Hill,  $58,954;  John  Landis,  $59,138;  Charles  Satorel, 
$59,959:  John  Guarino,  $62,203;  Robert  L.  Barrett.  $62,874; 
Hugh    Nawn    Construction    Co.,    $63,706.      Noted    Jan.    14. 

^Boston,  Mass. — Bids  were  received  May  7  by  the  Depart- 
ment of  Public  Works  for  sewerage  work  in  Kempton  and 
Mission  St.,  Roxbury  District,  as  follows:  V.  GRANDE,  50 
Hull  St.,  Boston,  $1206  Cawarded  contract):  James  J.  Conway, 
$1210;  John  Guarino,  $1353;  James  Driscoll  &  Son  Co.,  $1386; 
Charles  Latorella,  $1442;  Timothy  Coughlin,  $1641;  A.  E. 
Daddario  &  Co.,  $1671  ;  Antony  Cefalo,  $1693;  Booth  &  Daddario, 
$1797;  John  McCourt  Co.,  $1866;  Charles  J.  Jacobs  Co.,  $1895; 
M.  H.  Kelley,  $1925;  John  A.  Costello  &  Co.,  $1942;  Peter 
Bompiani  &  Co.,  $2762;  James  L.  Pierce  &  Co.,  $2968.  Noted 
May   6. 

Exeter,  R.  T. — See   item   under   "Water   Supply — Irrigation." 

Pnwtueket,  R.  I. — Bids  will  be  received  until  noon.  May  26, 
by  George  A.  Carpenter,  City  Engr.,  for  the  construction  of 
sewer  from  the  filter  fields  north  through  the  Moshassuck 
Valley  to  St.  Francis  Cemetery.  J.  D.  Marshall  is  Chn.  of 
Sewer  Com. 

+Brideeport.  Conn. — The  contract  for  the  construction  0( 
sewers  in  .Seaviow  and  Housatonic  Ave.  has  been  aw.arded  to 
the  B.  D.  PIERCE,  JR.,  CO..  Bridgeport,  at  $18,600  and  $56,886, 
respectively.     Noted  Apr.   29. 

Torringtou,  Conn. — Plans  have  been  submitted  by  George 
L.  Robinson,  Engr.,  New  York,  N.  Y.,  for  the  construction 
of  a  septic  tank  to  take  care  of  the  sewage  and  protect  the 
watershed   of  the  Torrington  Water  Co. 

Westford,  Conn. — The  city  contemplates  the  construction 
of  a   sewage-disposal   plant   and   sewers. 

.\von,  X.  Y. — Bids  will  be  received  until  May  24  by  the 
Board   of  Sewer   Commissioners   for   the   construction    of   7000 
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ft.  of  sewers  with  manholes  and  flush  tanks.  \v'iniam  H. 
Clark  is  Village  Clk.     Noted  Apr.   1. 

Corona,  X.  Y. — Plans  have  been  prepared  for  the  construc- 
tion of  a  sewer  in  Polk  Ave.  from  51st  St.  to  Junction  Ave. 
The    estimated    cost    is    $45,500. 

Cortland.  -\.  Y. — The  city  contemplates  issuing  $25,000  in 
bonds  for  the  construction  of  sewers. 

Kenmore,  X.  Y. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $1S,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  sewer  system.  Mathew 
D.   Young  is  Village   Pres.     Noted  Jan.   28. 

+Xew  York,  X.  Y. —  (Borough  of  Brooklyn) — (Official) — The 
contract  for  the  construction  of  a  sewer  in  Wortman  Ave. 
from  New  Jer.sev  Ave.  to  Vermont  St.  has  been  awarded  to 
the  PELLAGRINO  CONSTRUCTION  CO.,  at  $5017.  Bids  were 
opened  Apr.   2S.      Noted   Apr.    22   and  May   6. 

+Xew  York,  X.  Y. —  (Borough  of  Brooklyn) — (Official) — 
Contracts  have  been  awarded  to  NORTON  &  GORMAN,  at 
$125,953  and  $109,994,  for  the  construction  of  sewers  in  various 
streets  of  the  borough.  Bids  were  opened  Apr.  28.  Noted 
May   6. 

Xew  York,  X.  Y. —  (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  until  2  p.m..  May  24,  by  Marcus  M.  Marks, 
Borough  Pres.,  for  the  construction  of  sewers  in  Liberty  St. 
from   Nassau   St.   to   Broadway. 

Xew  York,  X.  Y. —  (Borough  of  Queens) — (Official) — Bids 
will  be  received  until  11  a.m..  May  24,  by  Maurice  M.  Connolly, 
Borough  Pres.,  for  the  construction  of  sewers  and  appurte- 
nances in  Polk  Ave.  from  51st  St.  to  Junction  Ave.,  Second 
Ward,  and  in  Van  Alst  .\ve.  from  Broadway  to  Ridge  St.,  and 
in    Ridge   St.    from    Van    Alst    to    Ely   Ave.,    First   'Ward. 

Rome,  X.  Y. — The  Water  and  Sewer  Board  has  approved 
plans  prepared  by  C.  W.  Knight  &  Son,  Consult.  Engr.,  for 
the  construction  of  the  proposed  sewage-disposal  plant.  Noted 
Oct.   29. 

Chatham,  X.  J. — Bids  will  soon  be  received  by  J.  W.  Wag- 
ner, Chn.  of  Sewer  Com.,  for  the  construction  of  a  sewer  in 
Summit   Ave. 

Xcwark.  X.  J. — Bids  were  received  May  11  by  the  Passaic 
Valley  Sewer  Commission  for  the  construction  of  the  north- 
erly portion  of  Section  19  of  the  Acquacknock,  Garfield  and 
Passaic  branch  of  the  Main  Intercepting  Sewer  as  follows: 
Harrison  &  Craig  Co.,  Newark.  $61,740;  U.  S.  Drainage  &  Irri- 
gation Co.,  New  York,  N.  Y.,  $7fi,S70;  Gulp  Co..  Inc..  Paterson, 
$76,965;  Harrison  &  Hall,  New  York,  N.  Y.,  $77,927;  Cendalla 
&  Co.,  Passaic,  $S2,975;  Union  Building  &  Construction  Co., 
Passaic,  $S.S,021;  Oscar  Daniels  Co.,  New  York,  N.  Y.,  $92,322. 
Noted  May  6. 

PalUaden  Park,  N,  J. —  (Official) — Bids  were  received  May 
11  for  constructing  (a)  sewer  system  and  (b)  a  sewage-dis- 
posal plant  as  follows:  Rudolph  Garoni,  Ft.  Lee,  N.  J.,  (a) 
$50,934;  Di  Napoli  &  Toriele  Construction  Co..  Hackensack  (a) 
$53,341:  F.  E.  Cross  &  Son,  Inc.,  Yonkers,  N.  Y.,  (a)  $5:,. 270, 
(b)  $5158;  Martin  Miller  &  Pizzimenti.  Cauldwell,  (a)  $55,385, 
(b)  $7096;  Frank  Puglia,  Paterson.  (a)  $60,781,  (b)  $5661:  Ed- 
ward English,  Englewood,  (a)  $61,389,  (b)  $8203;  Nolan  & 
Hornung  Construction  Co.,  West  Hoboken,  (a)  $63,3S4;  Fusco 
Construction  Co.,  Newark,  (a)  $6S,042,  (b)  $9542:  .Vverille 
Mathews  Co.  Newark,  (b)  $4980;  Suburban  Engineering  Co., 
(b)  $5S94;  A.  E.  Matthews,  New  York,  N.  Y.,  (b)  $10,620;  F.  R. 
Long  &  W.  G.  Broadhurst,  Hackensack,  (b)  $7559.  B.  E.  Budds 
is  \Iayor. 

Verona,  N.  J. — Plans  are  being  prepared  for  the  construc- 
tion of  a  sewer  system  and  a  sewage-disposal  plant.  The  es- 
timated cost  is  $150,000.  Robert  Chesney  is  Clk.  Frank  W. 
Crane,  460  Bloomfleld  Ave.,  Montclair,  and  Clyde  Potts,  30 
Church   St..   New   York.   N.   Y.,   are   Engrs.     Noted  May   13. 

W'aMhineton,  X.  .1. — Bids  will  soon  be  received  for  the 
construction  of  storm  sewers  in  Grand  and  West  Washington 
Ave.     Wilmot   Eckel   is  Engr. 

+.\llenton'n,  Penn. — The  contract  has  been  awarded  to 
SH.\FFER  &  ACKERMAN  for  the  construction  of  an  inverted 
siphon  sewer  and  another  sewer  to  connect  with  the  Liberty 
St.  storm  sewer. 

DowninKtotvn.  Penn. — At  a  recent  election  the  citizens 
voted  to  is.sue  $70,000  in  bonds,  the  proceeds  of  which  will  he 
used  for  the  construction  of  a  sewer  system  and  sewage- 
disposal  plant.     Noted  Oct.  22,  Nov.  5  and  May  6. 

Johnntown,  Penn. — At  a  recent  election  the  citizens  de- 
feated the  question  of  issuing  $1,100,000  In  bonds,  the  proceeds 
of  which  was  to  have  been  used  for  the  construction  of  a 
sanitary  sewer  system  and  a  sevvage-dispos.-il  plant.  ('.  P. 
Collins  is  Sanitary  F^ngr.  an<l  Samuel  M.  Gray  is  Consult.  Engr. 

MontroHe.  Penn. — Bids  will  be  received  until  June  10  by 
Borough  Clerk  for  the  construction  of  sewers  and  a  sewage- 
disposal  plant.  The  estimated  cost  Is  $9000,  V.  H.  Shaw, 
Lancaster,    Is    Consult.    Engr. 

+Phllndelnhln,  Penn. — Contracts  for  sewer  construction 
have  been  awai<I.Hl  as  follows:  ROBERT  HIGGTNS,  at  $23.00(1, 
for  the  sewfT  In  Adams  Ave.;  I'HII.A  DELPHIA  ['AVING  & 
fONSTRirCTION  ("O.,  at  $18,300,  for  th<-  s.wii.s  in  Faiihill 
and  Fifth  St.  and  in  OIney  Ave.;  FRA.NK  MARK  CO.N'.STltUC- 
TION  fO.,  at  $28,000,  for  the  Rock  Kiin  sewer  In  Seventh 
St.:  JOSEI'H  LOMRARDI,  at  $24,000,  for  the  Rock  Run  sewer  In 
Ashdale  Ht  ,  ROBERT  LOMHARDI,  at  $23,000  for  the  .sewer  In 
Robblns  St.;  EMILK)  CA.SCfZZI,  at  $23,Ono,  for  th.-  .sewer  In 
Venango  St.:  PKfU'LE  BROS.,  at  $15,000,  for  the  Wlnghocklng 
St.  sewer  In  Annsbury  .St.  The  contract  for  repairing  the 
Thompson  St.  sewer  has  been  awarded  to  the  K  lOYSTO.N'l'; 
STATE  CON.STRIU'TION  CO.,  at  $34,500.  The  contracts  for  the 
Installation    of    Inlets,    manholes,    wcllholes,    laterals   anil    sewer 

spurs    In    fllffei.til     parts    (if    the    cltv    has    I n    awarded    to    J. 

JOSKI'tr  Mclircil  and  F.  T.  HUCKU'.S.  at  $15,000  respectively. 
Noted  Apr.  22. 

4Wei>t  Chenler,  Penn.— (Omdnl) — The  contract  for  the  con- 
Btructlon  of  a  sewer  system  has  been  nwnrdeil  to  M.  *  T.  K 
FARRKM...  West  Chester,  at  JSS.SO      VV.  R.   Rambo  Is  City  Engr. 

MIddletnwn,  l»el. —  At  n  recent  election  the  citizens  defeated 
the  (luestlon  to  Issue  $25,000  In  lionds.  the  proceeds  of  which 
was  to  have  been  iise(l  for  ttie  construction  of  a  sower  system. 
Noted   Dec.  3  and  21 


+Charle!(tan,  ■«".  Va. — Contracts  for  sewer  construction 
have  been  awarded  to  the  CHARLES  M.  SCANLON  CON- 
STRUCTION CO..  Huntington,  and  to  JAMES  FERRY  &  SONS, 
Baltimore,  Md. 

Grant.sville,  W.  Va. — See  item  under  "Water  Supply-Irriga- 
tion." 

Huntington,  W.  Va. — Bids  will  be  received  until  May  21 
bv  the  Citv  Commissioners  for  the  construction  of  sewers 
in  various  streets.      A.   B.  Maupin   is  City   Engr. 

+Raven»«-ood,  >V.  Va. — (Official) — The  contract  for  the 
construction  of  sewers  has  been  awarded  to  the  W.  N.  SAUER 
PLUMBING  CO.,  Pittsburgh,  Penn.,  at  $7306.  J.  V.  Dunbar 
is    Engr.      Noted    May    13. 

Sylva,  X.  C. — Preliminary  plans  are  being  prepared  by 
Parker  &  Houser,  Asheville,  for  the  construction  of  a  sewer 
system. 

+.\tlanta,  Ga. — The  contract  for  the  construction  of  Group 
No.  2  of  .\tlanta  lateral  sewers  has  been  awarded  to  CASE  & 
COTHRAN,    1507    Candler   Bldg.,    Atlanta. 

+Ba.xley,  Ga. — (Official) — The  contract  for  the  construction 
of  a  sewer  system  has  been  awarded  to  W.  HOPSON  GOOD- 
LOE,  :Macon,   Ga. 

East  Lake,  Ga.- — (Atlanta  post  office) — The  citizens  have 
voted  $15,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
the  construction  of  sewers  and  a  drainage  system.  Howard 
Geldert    is    City    Clk. 

+.Ieflferson,  (in. — A  contract  has  been  awarded  to  CASE  & 
COTHR.VN,  1507  Candler  Bldg.,  Atlanta,  for  sewer  construc- 
tion.     Noted    Mar.    IS. 

Tallapoosa,  Ga. — The  city  contemplates  issuing  $40,000  in 
bonds   for  sewer  and  water  works   construction. 

+SIoeomb,  Ala. — (Official) — The  contract  for  the  construc- 
tion of  a  sewer  system  has  been  awarded  to  W.  HOPSON 
(JOODLOE,    Macon,    Ga. 

(inlfport,  Mis.s. — The  City  Commissioners  contemplate  issu- 
ing $5000  in  bonds  for  the  construction  of  a  sanitary  sewer 
system. 

+Xew  Orleans,  La. — The  contract  for  the  construction  of 
addition  to  the  pumping  plant.  .Station  No.  2,  Contract  72-D, 
has  been  awarded  to  H.\JIPTON  REYNOLDS,  New  Orleans, 
at  $43,850.  The  contract  for  building  sluice  gates  for  Station 
No.  2,  Contract  73-D,  has  been  awarded  to  the  CHAPMAN 
V.VLVE  MFG.  CO.,  Springfield,  Mass.,  at  $18,000.  Noted  Apr. 
19  and  .May   13. 

Paducah,  Ky. — Plans  have  been  prepared  by  the  Aetna 
Engineering  Co.,  Chicago,  III.,  for  the  construction  of  a  trunk 
sewer.  L.  A.  Washington  is  Comr.  of  Pub.  Wks.  Noted 
Apr.   15  and  29. 

Akron,  Ohio — The  State  Board  of  Health  has  tentatively 
approved  the  request  of  the  City  Council  for  making  changes 
in  the  plans  for  the  construction  of  a  sewage-disposal  plant 
by  lowering  the  cost  $112,000.  It  is  proposed  to  eliminate 
half  of  the  filter  beds  and  one  sediment  basin.  R.  Winthrop 
Pratt,    Hippodrome    Bldg.,    Cleveland,    is   Consult.    Engr. 

Cincinnati,  Ohio — Bids  were  received  May  3  by  the  Director 
of  Public  Service  for  constructing  sewers  in  (a)  Waveland 
PI.,  (b)  in  Pinetree  St.,  (c)  in  Kling  and  Mignon  Ave.,  (d) 
in  .lulia  .\nn  St.,  (e)  in  Larkspur  Ave.,  as  follows:  Thomas 
P.  Strack,  Cincinnati,  (a)  $979,  (b)  $555,  (c)  $3746,  (d)  $1539, 
(e)  $3022;  D.  P.  Foley,  Cincinnati,  (a)  $1014,  (b)  $790,  (c) 
$2S19  (informal),  (d)  $1254,  (e)  $2378;  John  Ruebel  Construc- 
tion Co.,  Cincinnati,  (a)  $1054,  (c)  $3738,  (d)  $1376,  (e)  $2902; 
M.    J.    Connellv,   Jr.,   Cincinnati,    (a)    $1056,    (b)    $493,    (c)    $3244, 

(d)  $1220;  Welling  &  Franz,  Cincinnati,  (a)  $1099.  (b)  $733, 
(c)    $3131.    (d)    $1555,  (e)  $2378;  Wagner  &  Boehning,  Cincinnati. 

(a)  $1146,  (b)  $565,  (c)  $3326,  (d)  $1369,  (e)  $2418;  Evan 
Evans,  Cincinnati,  (a)  $1192,  (b)  $698,  (c)  $3518,  (d)  $1792, 
e)   $2855;  Cannell-Ames  Construction  Co.,  Columbus,    (a)    $1644, 

(b)  $847,  (c)  $4748,  (d)  $2080,  (e)  $2545;  Thomas  Maloney, 
Cincinnati,  (b)  $590,  (c)  $1419,  (e)  $2398;  Henkel  &  Sullivan, 
Cincinnati,    (c)    $3574,    (d)    $1530;    A.    J.    Cavanaugh,    Cincinnati, 

(e)  $1914;  John  Dempsey,  Cincinnati,  (e)  $2119;  J.  M.  Mc- 
Carthy,  Cincinnati,    (e)    $2184.      Noted    Apr.    29. 

Cleveland,  Ohio — Bids  will  be  received  until  noon.  May  27, 
by  the  Commissioner  of  Purchase  and  Supplies  for  the  con- 
struction of  sewers  in  Sanduskv  .Ave.  from  East  93rd  to 
East  102nd  St.,  in  Luke  Rd.  from  East  134th  to  East  140th  St., 
and  in  .Superior  Ave.  from  East  79th  to  East  82nd  St.  Robert 
Hoffman   is  City    Engr. 

Cleveland,  <)hlo — The  lowest  bid  submitted  for  the  con- 
struction of  the  East  65th  St.  sewer  was  that  of  John  Wagner 
*  Son.,  Cleveland,  at  $78,283.  Other  bids  were:  Manson  Co., 
$84,741;  J.  Connellv  Construction  (^o.,  $85,222;  Hoag  &  Dall, 
$S5,S92;  .lames  Duff  Construction  Co.,  $102,949;  Central  Ohio 
Construction  Co.,  $116,828.     Robert  Hoffman  is  City  Engr. 

^Xorwood.  Ohio — The  Board  of  Control  has  awarded  the 
contract  for  the  construction  of  a  segmented  l>lock  sewer  in 
Foraker    Terrace    to    WELLING    &    FR.A.NZ,    at    $6900. 

SandnHky,  Ohio — Bids  will  soon  be  received  by  J.  J.  Molter, 
Dlr.  of  Pub.  Ser.,  for  the  construction  of  an  Intercepting  sewer 
along  the  water  front  from  Mills  to  Meigs  St.  The  estimated 
cost   Is  $98,000.      R.   L.   J.   Wagar   is   Engr. 

YounKMtown,  Ohio — Bids  will  be  received  until  noon.  May 
25,  bv  H.  C.  Fox,  Clk.,  for  the  construction  of  sewers  In  Japan 

St. 

KraBll,  Ind. —  Preliminary  plans  have  been  prepared  by  F. 
C.  Wilson,  Cltv  Kngr..  for  the  construction  of  a  trunk  sewer 
for  the  West  Side.  Mlds  will  soon  be  received  by  F.  K.  Oe 
Armoney,  Clk.  of  City  Council,  for  the  construction  of  same. 

+Gnry,  Ind.- ■(Otilclnl) — The  contract  for  the  construction 
of  District  Sew. I-  No.  24  has  been  awarded  to  W.  F.  BRUNT, 
Hammond,  at  $1215.  W.  J.  Fulton  Is  City  Engr.  Noted  Mar. 
8,   Apr.    1    and    May    13. 

Princeton,  Ind. — The  construction  of  the  proposed  sewer 
system  for  tin-  South  .Side  has  been  Indefinitely  postponed, 
li.   J.  Toille   Is  City    Kngr.      Noted    May   6. 

Chrlntoiihrr,  III. — Bids  will  lie  received  about  July  1  by 
.(ohii  W.  Dye,  Mayor,  for  the  construction  of  a  sower  system 
estimated  to  cost  $62,000.  Plans  have  been  prepared  by  L.  T. 
Putnam,    Henlon,    Engr.-ln-Charge.      Noted  Apr.    1. 
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llrrrin.  III. —  (Otilrliil) — Tlie  conlrnrt  for  tliei  ('(•iiMlriirllon  nT 
n  iiK'cliiiiiii'iil  flltriitloii  iiiitnt.  with  i>  l.oon.nno  ki>I  iliilly  in- 
pm-lty.  will   111'  iixvunl.Ml  UiIh  iiionlh.      I(.   I..  AiliiiiiN  In  <"lly   KiiKr. 

IVorln.  111.      lllilM  will  li«  rrcrlvoil  tinlll  .May  HI   l>y  Mm'  Com- 

imInkIoik'I'  «r   I'tililli'   WorkH   fur  th«  (-(iiiNliui'llon   of  S-,   In-,   12- 

n.l  l.s-ln.   vltiitlcd  H«>\v«TH  Willi  innnholcii.     U.   lirlilKo*  I"  City 

(•rrrn  iliiji  Win.- -No  IiIiIh  wore  rocclvod  by  tlip  City  Clork, 
Miiv  4.  for  IIk'  roiiHtrm-t Ion  of  u  12-.  IM-,  30-.  3t!-  anil  H^-ln. 
iii.w.-r.s   III   Iiwlii  .\v.'.      NoIimI    Itoc.   21    mill   yVpr.   29. 

.MndlHon.  W  Im.  It  Ih  ii'iiorli'il  (liiit  work  will  noon  l)c 
HtiU'liMl  (III  llw  liii|ii  (ivoniviit  of  tliv  Muwor  MyHtuin.  Thu  oatl- 
liuiliil    I'ost    In    $<.I|,0IM). 

^OalikoMh,  \\  la.  -Tlw  roiitriict  for  conHtriK-tliiK  .30110  ft.  of 
K-  to  27-111,  vltrlfW'iI  \>\\w  NcwiT  liiiH  liiM-n  uw'Mr<li'<l  to  K. 
MIKIt.sWA  *  .SOiN.  «)«liko»h.  AlUJl'.ST  STKKY.  (>Hhk<>nli.  Iiiih 
lu'fn  uwiiitlcil  till-  ooiitriict  for  coiihIi  iicIImk  2700  ft  of  12-  to 
27-111.    vltrlllcil   plpo  MfWiT,     (ioorK«>    Itiindiill    In   City    Knur. 

«lMhkoiiii,  Win. — HIilH  will  lie  rooolvcil  liy  (Iootk"-'  Uiiiirliill, 
Oltv  llnKiv,  for  tin-  ooiiNtnii-tloii  of  Htoriii  iiiid  Hniiltiiry  bcwitn. 
Till-   r.xtliiml.cl    cost    Is   JSfi.OOO. 

Hnt'ltif,  Win.-  HlilN  win  !■<•  rc-orlvfcl  until  10  ii.m..  May  22, 
liv  tlif  Houril  of  I'lildlc  \Vork»  for  tlii-  coiiHtrurtlon  of  howimh 
hi  2lNt  St.  from  l.iikc  JllclilKan  to  WcnI  Blvil.  I'.  H.  Connolly 
is  City    IIiiKi'. 

Ilnrliir,  Win. — I'laii.M  iui>  boWiR  lirt'imreil  by  the  Moiiid  of 
I'lililic  WorkH  for  oxli'mlliiK:  tlio  outlets  of  tli<,'  lCnKll^<ll  nnil 
Ifitli  .'^t.  sowi-rN  into  tlif  lake  such  a  dlNtanco  that  the  outlets 
shall    be   subniornt'd. 

WniiMnii,  WIN. — Tlir  city  will  Issue  $28,000  in  bonds,  the 
proooi'ds  of  which  will  be  used  for  the  construction  of  ii 
scwi'r  .systrni. 

WniiMaii.  WIN. —  (Olllilal) — Bids  will  be  roceivod  until  10 
a.m.,  .May  27,  by  the  Board  of  I'ublic  Works  for  the  construc- 
tion of  sewers.  The  estimated  cost  Is  $30,000.  B.  C.  Gowen 
is  City   lOiiKr.     Noted  Jlay    13. 

WeNt  AIIIn.  WU. —  (Ollioial) — Bids  will  be  received  until  1 
ji.ni  ,  May  2'.t,  by  the  Board  of  Public  Works  for  the  construc- 
tion  of  storm   sewers.      K.   (!.   Orbert    is  City    lOn^r. 

Dnveiiport,  lown — (Olliclal) — The  City  Council  has  appoint- 
ed a  SeweiaKfe  Commission  to  prepare  pl.Tns  for  the  construc- 
tion of  a  new  sewer  system  .and  malce  an  examlnjition  of  the 
exi.■itln^;  sewer  system.  .lolin  W.  Crowley,  Comr  .of  Pub. 
Wks.,   is   Chn.    of   Comn.      A.    K.    Boudlnot   Is   City    Engr. 

I.nke  MIIIh,  Iowii — Bids  will  soon  bo  received  for  the  con- 
struction of  a  scwi'r  .sy.stem  and  .a  sew  .iK<'-disposal  plant.  The 
estiiiiate<l  cost  is  $2.'i.OitO.  M.  TschirKl  .t  Son,  i:nnr..  713  Amer- 
ican Trust  Bldg.,  Cedar  Rapids,  prepared  the  plans.  Noted 
Apr.    1. 

I.nporte  City,  loivn — Plans  are  being  prepared  by  M. 
T.schirKi  &  Son,  Engr.,  713  American  Trust  Bldg.,  Cedar  Rapids, 
for  the  construction  of  a  sewer  system  and  a  sewage-disposal 
plant.  The  estimated  cost  is  $30,000.  G.  E.  Stebblns  is  City 
Clk. 

Snilx,  lawn — Plans  are  being  prepared  by  W.  L.  Bruce, 
Yankton,  S.  n.,  for  the  construction  of  a  sewer  system.  The 
estimated   cost  is  $10,000. 

Duliith,  Minn. — The  city  contemplates  the  construction 
of  sanitary  sewers  in  Tacony  and  Olney  St.  John  Wilson 
is  City  Engr. 

+Rveloth,  Minn. — The  contract  for  the  construction  of  a 
sewer  has  been  awarded  to  the  LAWRENCE-McCANN  CO.,  at 
$J000. 

+Fnirniont,  Minn. — The  contract  for  the  construction  of 
S70n  ft  of  sewer  has  been  awarded  to  the  J.  W.  TURNER 
IMPROVEMENT  CO.,  Des  Moines,  Iowa,  at  $13,016. 

+Glenooe,  Minn. — The  contract  for  the  construction  of  a 
sewer  has  been  awarded  to  J.  M.  DONAHUE,  Stevens  Point, 
Wis.,   at    $6000. 

+L,ltchflcld,  Minn.- — The  contract  for  the  construction  of 
sewers  has  been  awarded  to  E.  LENHARD,  Litchfield,  at  $S9i».5. 
Other  bids  were:  Illstrup  &  Olson,  Minneapolis,  $6S90;  Carl 
Christenson.  Litchfield,  $7161;  F.  A.  Class,  Litchfield.  $7771; 
Pastoret  Construction  Co..  Duluth,  $7380;  Kircher  Bros.,  St. 
Paul,  $7715. 

St.  Pnul,  Minn. — Bids  will  be  received  until  10:30  a.m..  May 
24,  by  .Vugust  Hohenstein,  Pur.  Agt.,  for  the  construction  of 
sewers  in   various  streets. 

Spooner.  Minn. — .Surveys  are  being  made  by  the  Duluth 
Engineering  Co.  for  the  construction  of  sewer  extensions. 

Clyde,  Knn. — Preliminary  plans  are  being  preiiared  for  th" 
construction  of  a  sewer  system.  The  estimated  cost  is  $25,000. 
E.  T.  Archer  &  Co.,  407  New  England  Bldg.,  Kansas  City,  Mo., 
is  Engr. 

+Vnlley  Fails,  Kan.^ — -(Official) — The  contract  for  the  con- 
struction of  ,1  sewer  system  has  been  awarded  to  the  SQUIRE 
ELECTRIC  &  CONSTRUCTION  CO..  Kansas  City,  Mo.,  at 
$38,186.  Other  bids  were:  Lander  &  Gessner,  Kansas  City, 
Mo.,  $38,855;  McGulre  &  Co.,  Leavenworth.  Kan.,  $34,268; 
Intermountaln  Bridge  &  Construction  Co.,  Tecumseh,  Neb., 
$40,742;  McCov  &  Tavler,  Ft.  Scott,  Kan.,  $41,992;  Alamo  Engi- 
neering &  Supply  Co..  Omaha,  Neb.,  $49,94s.  Worley  &  Black, 
Kansas  City,  Mo.,  is  Consult.  Engr.     Noted  Apr.  22  and  29. 

+Dnndee,  Xeb. —  (Om.Tha  post  office) — The  contract  for 
sewer  construction  has  been  awarded  to  PATRICK  McARDLE, 
1901   Park   Ave.,   Omaha,  at   $5000. 

WiHner,  Xeb. — At  a  recent  election  the  citizens  voted  In 
favor  of  Issuing  $20,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  the  construction  of  a  sewer  system.  C.  S.  Daily  is 
City  Clk.     Noted  Apr.  1. 

Armonr,  S.  D. — The  city  will  construct  a  sewer  system, 
estimated  to  cost  $20,000. 

BrookingM,  S.  D. — At  a  recent  election  the  citizens  voted  to 
Issue  $88,000  In  bonds,  the  proceeds  of  which  will  be  used  for 
the  construction  of  a  sewer  system. 

Howard,  S.  n. —  (OfTiclal) — Bonds  for  $24,000  have  been  sold, 
the  proceeds  of  which  will  be  used  for  the  construction  or 
sewers.      W.   S.   Bradbury   Is   City    Engr.      Noted   Apr.    29. 


I'nrkMliiit.  •».  I».  I'lunn  have  been  prepiired  by  W.  It.  Bruce, 
Viiiikioii.   s     l>.    for   ilie   i-onHlriictlon   of  ii  Mnwer  Nyntem.     The 

eMtlnilltoil    I'OHl     In    }  III, 000 

Cnruthprnt  lllr,  M». —  llliln  will  bn  received  until  .Tunc  2  by 
W.  I>  Hyiil,  .Miivoi,  for  tlw  conHtruetloii  of  Hewi<riige  NyHteni. 
Frank    I..    Wilcox,    Kyndleute    TruNt    HIdK.,    Kl     LouIn,    In    EnKr. 

ifKnnMna  Clly.  M».  Tli<  lloiinl  of  I'ul.lU'  WorkH  haN 
awarded  the  .oniracl  lo  Mil  HiLICTON  *  LITDLoW  for  the  con- 
Ntriiclloii  of  Mi'werN  In  DUtrlotM  Noh.  10  and  365  at  $3522  and 
$12,r.SS,    rcNpecllvely. 

Siirlnuflrld,  Mn. — An  election  will  be  held  Juno  2  to  vote 
op  till'  niK'Niloii  of  IhniiIiik  $riO,000  In  liondH,  the  procecdd  of 
wlili'li   will   be   iiNcd   for  the  conHtructlon  of  Hi-werH  and   repalrN 

lo     till'     olil     MOWerN. 

Clrhurne,  '!>«.  —  BIdN  will  be  recelveil  until  2  p.m.,  June  4, 
by  ciiarleH  Wlllille,  City  Hecy,,  for  the  oonHlriici  Ion  of  a  Nun- 
Itary  NewiT  syMli'iii  and  a  Hewage-dlspoNal  jilant.  The  CHtl- 
iiiali'd    I'OHl    Ih    $1811.000.      Noted    (Jet.    H    and    Mar.    25. 

Sun  lirnHo.  Trx. — The  city  contemplati'N  the  conHtructlon 
of    :\     iniirili'l|Ki  I     Hewage-dlNpoHal     plaiil. 

t^icdeii,  I  tiih — I'laiiH  have  been  approved  by  the  City  Com- 
iiilHHliiiH-iH  for  till-  •■oMMtiuctlori  of  4000  ft.  of  K-ln.  pipe  Hewer. 
WaHhIiigton   .leiiklnH   Ih  City   Engr. 

^Nenttle,  WnNh.--The  contract  for  the  conHtructlon  of 
Hewers  111  Li-arv  Ave.  has  been  awarded  to  BENJAMI.N', 
nAWKI':V    fi    CAUTKR,    Seattle,    at    $19,974.      Noted    .May    13. 

+S|iokiine,  WuNh.  (OIIIcl:il) — ContiactH  for  the  changes  In 
the  three  grou|is  of  hcwi'Ih  In  connection  with  the  Northern 
Pacific  grade  Hepai;itlon  work  has  been  aw.-irded  to  W.  J.  HOY 
CO.,  at  $25,500;  HKIKKILA,  MILLER  &  LUOTO,  at  $1946  and 
$1S85.     Morton  M.-ic-irtiiey  is  City  Engr.     Noted  Apr.  1  annd  29. 

I'ortlnnil,  Ore. — The  City  Council  contemplates  constructing 
Hewri.s    III    (•iiiiiliirlaiMl    ltd.      The   estimated   cost   is   $9524. 

+  I,<>N  .\ngeleN,  Cnllf. —  (Omdal) — The  contract  for  the  con- 
struction of  a  Hi-wer  in  Mission  St.  fioiii  B:iltlwin  St.  to  North 
Bro.-uiway  has  been  .awarded  to  ADA.M  DALMATIN,  475  South 
Savannah  St.,  Los  Angeles,  at  $6300.  Other  bids  were:  B. 
Zaich,  $5920;  Mlayenovich  &  Gillespie,  $7400;  Andrew  Jayidl, 
$7X92;  J.  J.  Veseljch,  $8000;  John  Sutalo,  $9368.  Homer  Hanlln 
is  City   Engr. 

Snornniento,  Cnllf.— Bids  will  soon  be  received  by  the  Citv 
Conmiissioner  for  the  construction  of  the  fifth  unit  of  the 
trunk  sewer  In   the  annex  district.     M.  J.  iJesmond  is  City  Clk. 

Snn  niego,  Cnilf. —  Plans  are  being  prepared  by  the  Depart- 
ment of  City  Engineering  for  the  construction  of  a  drain.-ige 
conduit,  approximately  one  rtiile  long,  in  N  St.  from  13th  St. 
to  the  bay. 

Hnllfnx,  IV.  S. — The  city  will  construct  extensions  to  the 
sewers  by  day  labor.  The  estimated  cost  is  $150,000.  T.  W. 
Doane   is  City   Engr.     Noted  Apr.   15. 

St.  I.nmbertN,  «lue. — .\n  election  will  be  held  May  21  to  vote 
on  the  (luestion  of  constructing  a  trunk  sewer  and  a  sewage- 
disposal  plant.  The  estimated  cost  is  $200,00.  E.  Denkwater 
is  City  Engr. 

Mille  KocheN,  Ont. — Bids  will  be  received  until  June  7  by 
John  Mullin.  Town  Clk.,  for  the  construction  of  a  drain 
estimated   to  cost    $9000. 

Toronto,  Ont. — Bids  will  be  received  until  noon.  May  25, 
by  T.  L.  Church,  Chn.  Rd.  of  Control,  for  the  construction  of 
the  Argyl  St.  storm  overflow  sewer,  Section  No.  3,  and  for 
constructing  sewers  in  St.  Helen,  McConnell,  St.  Claren,  Lans- 
downe  and   Lumbervale   Ave.   and   in   College   St. 

Wnlliiceburg,  Ont. — Bids  will  be  received  until  June  1  by 
the    city    for    tlie    construction    of   sewers. 

+Fsquiniait,  !».  C. — The  contract  has  been  awarded  to 
THOM.VS  E.  YOUNG,  at  $25,082,  for  the  installation  of  Section 
.\  of  the  sewer  system  in  the  Craigflower  District. 

gakua<;e} 

Montelair,  X.  J. — The  Garbage  Disposal  Committee  of 
Montclair  and  fJlen  Ridge  plan  to  build  a  joint  garbage  dis- 
posal plant.  Hering  &  Gregory,  170  Broadway,  New  York, 
N.   Y.,   is   Engr. 

Cincinnati.  Ohio — The  Board  of  Public  Service  and  the  De- 
partment of  Health  plan  to  build  incinerating  plants  in  the 
suburbs. 

4>I'anMing,  Mioh. — According  to  press  reports  the  contract 
has  been  awarded  to  the  CLEVELAND  CHEMICAL  CO..  by 
the  city  for  the  collection  and  disposal  of  garbage.  The  com- 
pan.v  plans  to  Ijuild  .an  incinerator  at  an  estimated  cost  of 
$60,000.      Noted    Dec.    31    and    Feb.    IS. 

+Pontiac,  Midi.- — Tlie  contract  for  constructing  an  Inciner- 
ator has  been  awarded  by  the  Citv  Commissioners  to  HENRY 
WAGNER,    Cincinnati,    Ohio,    at    $4603.      Noted    Jlar.    25. 

Shelioygan,  Wis. — Bids  were  received  Jlay  7  b.v  the  Bo.ard 
of  Pulilic  Works  for  a  12-ton  garbage  incinerator  from:  De- 
cade Incinej-atorv  Co.,  Minneapolis,  Minn.,  $8800  and  McGuire 
Incinerator   Co.,    Chicago,    111.,    $8785.      Noted   Dec.    24. 

Superior,  WIh. — According  to  press  reports  the  city  will 
build  an  incinerator  at  an  estimated  cost  of  $9000.  C.  M. 
Gould  is  Comr.  of  Health.     Noted  Nov.  12. 

L.ineoin,  Xeb. — Bonds  for  $50,000  have  been  voted,  the  pro- 
ceeds of  whicli  will  be  used  for  the  construction  of  a  gar- 
bage  disposal   plant.      Noted   Apr.    15   and    29. 

Joplln,  Mo. — An  election  will  soon  he  held  to  vote  on  the 
question  of  issuing  $10,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  an  incinerator.  Noted 
Jan.   21. 

STREETS    AXD    ROADS 

Derry,  N.  H. — Bids  will  be  received  until  May  21  by  the 
Superintendent  of  Highways  for  the  resurfacing  of  the  Rock- 
ingham Rd.  in  Salem  and  Derr.v.  F.  E.  Everett,  Concord, 
N.  H.,  is  Actg.  Supt.   State  Higliway. 

BoHtnn,  MaHH. — Bids  will  In-  received  until  May  2  by  Public 
Works  Department  for  asphalt,  bitulithic  and  bituminous 
roadways  in  Mayhew  and  Oakland  St..  and  until  May  24  in 
Perth  St.  and  Melvinside  Terrace,  Dorchester  District.  Patrick 
O'Hearn  is  Acting  Comr. 
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Bo.<iton.  Mass. — Press  reports  state  that  the  city  plans  to 
spend  approximately  $500,000  for  improving  downtown  streets. 
Patrick  O'Hearn   is  Acting  Comr.   of  Pub.   Wks. 

Boston,  Mass. — Bids  will  be  received  until  May  21  by  the 
Supply  Department  for  200,000  gal.  of  road  oil. 

+Hartford,  Conn. — Bids  were  received  May  10  by  the  State 
Highway  Commissioner  for  state  road  work  and  contracts 
awarded  as  follows:  Sinisbury  Township,  about  5300  lin.ft. 
bituminous  macadam  (a),  warrenite  (b)  or  amiesite  (c)  pave- 
ment on  Main  St.:  Connecticut  &  Rhode  Island  Co..  Muriden, 
(c)  $12,723:  Warren  Bros.  Co..  Boston,  (b)  $15,650;  Edward 
Tracy.  Derby,  (a)  $14,300;  Edward  Balf  Co.,  Hartford,  (a) 
$15,621;  UNION  PAVING  CO..  Schenectady,  $12,723  (awarded 
contract).  Greenwich  Township,  about  8475  lin.ft.  of  bitumin- 
ous concrete  (a),  amiesite  (b)  or  warrenite  (c)  pavement  on 
Boston  Post  Rd.:  Edward  Tracy.  Derby,  (a)  $19,949;  Union 
Paving  Co.,  Schenectady,  (a)  $lS.7fi7:  Barker-Bonner,  Inc.,  New 
York,  (a)  $19,366;  W.  H.  ARTHUR.  Stamford,  (a)  $17,138 
(awarded  contract):  Charles  T.  Eastburn  Co.,  Mount  Vernon, 
(b)  $17,987;  Daly  &  Merritt,  Port  Chester,  (a)  $31,934;  Warren 
Bros.  Co..  Boston,  (c)  $21,348.  Westport  Township,  a  section 
of  brick  pavement  on  the  Boston  Post  Rd.:  Daly  &  Merritt, 
Port  Chester,  $4950;  H.  Sanford  Osborn,  Redding  Ridge,  $4920; 
CONNECTICUT  HASS.A.M  PAVING  CO.,  New  Haven,  $4698 
(awarded  contract);  Charles  T.  Eastburn  Co.,  Mt.  Vernon, 
$4818;  Barker-Bonner,  Inc.,  New  York,  $3125;  B.  D.  Pierce, 
Jr.,  Co.,  Bridgeport,  $6562;  Connecticut  Good  Roads  &  Con- 
struction  Co.,   New   Britain,   $4870.      Noted   May   6. 

Hartford.  Conn.^Bids  will  be  received  until  2  p.m.,  June 
1,  by  the  State  Highway  Commissioner  for  constructing  roads 
as  follows;  Barkhamsted  Township,  about  6160  lin.ft.  com- 
bination gravel  and  native  stone  macadam  or  native  stone 
macadam  on  the  Pleasant  Valley  Rd.  This  work  includes  a 
reinforced-concrete  bridge  22  ft.  long.  Hartland  Township, 
obout  8300  lin.ft.  native  stone  macadam  on  the  Riverton  Rd. 
Somers  Township,  about  3198  lin.ft.  native  stone  macadam  on 
the  Stafford-Somers  trunk  line.  Andover  Township,  about 
7300  lin.ft.  native  stone  macadam  on  the  Hebron  Rd.  This 
work  includes  a   reinforced-concrete   bridge,   40  ft.   long. 

+AIbany,  X.  Y. —  (Official) — Bids  were  received  May  11  by 
Edwin  Duffey,  State  Highway  Comr.,  and  contracts  awarded 
for  repairing  roads  as  follows: 

Repair  Contract  No.  744,  Chautauqua  and  Cattaraugus 
Counties  33.38  miles — DALE  ENGINEERING  CO.,  Utica,  $15,- 
932  (awarded  contract);  Richard  Hopkins,  Troy,  $16,152;  I.  B. 
Contracting  Corporation,  New  York,  $16,190;  F.  Harrison  Hig- 
gins,  Olean,  $17,113;  Defiance  Corporation,  Ticonderoga,  $16,- 
628;   P.  W^.  Knickenberg,  Buffalo,  $16,025. 

Repair  Contract  No.  742,  Cayuga  County,  11.24  miles — J.  H. 
Weidman,  Syracuse,  $18,152;  DAN.\  W.  ROBBINS,  New  York, 
$17^481    (awarded  contract);  Brayer  Bros.,  Auburn,   $17,759. 

Repair  Contract  No.  712,  Cortland  County,  11.22  miles — A. 
L.  Call,  Cortland,  $4937:  Paddleford  &  King,  Sherburne,  $4901; 
PATHFI.NDER  CONSTRUCTION  CO..  INC.,  Fulton,  $4350 
(awarded  contract);  Nash  &  Griffin,  Norwich.  $5051;  Richard 
Hopkins,  Troy,  $4599;  Dana  W.  Robbins,  New  York,  $4581; 
Fred  G.  Dutcher,  Fulton,  $4841;  I.  B.  Contracting  Corporation, 
New  York,  $4713;  Michael  O'Brien,  Cortland,   $4802. 

Repair  Contract  No.  725.  Dutchess  County,  11.07  miles — 
Westchester-Dutchess  Corporation,  Mt.  Vernon,  $9797;  Henry 
Clinton,  Poughkeepsie,  $10,240;  Van  Aken-Rifendery,  Kings- 
ton, $10,604;  John  A.  Jova,  Inc.,  Newbureh,  $9345;  Thomas 
Brown,  Poughkeepsie,  $10,188:  EDWARD  HART.VEY,  Modena, 
$8725  (awarded  contract);  I.  B.  Contracting  Corporation,  New 
York,  $10,858;  Defiance  Corporation,  Ticonieroga,  $10,680; 
Thomas  J.  Martin,  Beacon,  $10,043;  William  Doyle,  Saugerties. 
$10,060. 

Repair  Contract  No.  743,  Erie  County,  22.79  miles — Defiance 
Corporation,  Ticonderoga,  $11,256;  I.  B.  Contracting  Corpora- 
tion, New  York,  $11,012;  F.  W.  KNICKKNBERG,  Buffalo,  $10,- 
860;  De  Barber  &  Hill,  Fulton,  $11,562. 

Repair  Contract  No.  739,  Uewis  Countv  15.77  miles — Burns 
Bros.  &  Haley,  Watertown,  $9076;  Klock  Co.,  Inc.,  Watertown. 
$8630;  Guy  H.  Miller,  Watertown,  $8363;  Semper  Bros.,  Wa- 
tertown, $8165;  Harry  W.  Roberts  &  Co.,  Utica,  $7963;  DANA 
W.  ROBBINS  CO.,  New  York,  $7482;  DeBarber  &  Hill,  Ful- 
ton, $8399;  I.  B.  Contracting  Corporation,  New  York,  $561; 
Richard  Hopkins,  Troy,  $8089;  Dale  Engineering  Co.,  Utica, 
$9695. 

Repair  Contract  No.  737,  Livingston  and  Ontario  Counties, 
22.33  mlle.i — Hedlev  Good  Roads  Co.,  Philadelphia,  Penn.,  $3604; 
Sweeney  &  Poland,  Rochester.  $3613;  I.  M.  Ludlngton  Sons, 
Inc.,  Rochester,  $3634;  Dale  Engineering  Co.,  Utica,  $3888;  E. 
P.   STROWGER,  Plttsford,  $3598    (awarded  contract). 

Repair  Contract  No.  735.  Monroe  County,  19.94  miles — Rib- 
.stln&-Holter  Co.,  Inc.,  Rochester,  $4004;  Sweeney  &  Roland, 
Rochester,  $3673;  CROUCH  BROS.,  Rochester,  $3326  (awarded 
contract);  Dale  Engineering  Co.,  Utica.  $4248:  I.  B.  Contract- 
ing Corporation,  New  York,  $3948;  Hedley  Good  Roads  Co., 
T'hiladelphia,  I'enn  ,  $3751;  I.  M.  Ludlngton  Sons,  Inc.,  Ro- 
chester, $3833. 

Repair  Contract  No.  736,  Monroe  County,  21.47  miles — I.  M. 
l..udlngton  Sons,  Inc.,  Rochester,  $5990;  Hedley  Good  Roads 
Co,  F'hlladPlphla.  Penn.,  $5995;  Dale  Engineering  Co.,  Utica, 
$6215;  CROtrCH  BROS.,  Rochester,  $5466  (awarded  contract); 
I.  H.  Contracting  Con)orallon  New  York,  $6142:  Sweeney  & 
Roland,  Rochester,  $5710;  RIbstlne-HoIter  Co.,  Inc.,  Rochester, 
$6099. 

Repair  Contract  No.  722,  Niagara  County,  28.43  miles — P. 
W.  Knickenberg,  Buffalo,  $13,439;  Defiance  Corporation.  Tb'on- 
deroga,  $13,683;  I  B  CONTRACTING  CORPORATION,  New 
York,  $13,341  (awarded  contract);  Dali-  Engineering  Co.,  Utica, 
$13,697. 

Repair  Contract  No.  52S,  Niagara  County,  24.14  miles — John 
M.  Hnckett,  Dunkirk,  $10,434;  Dale  Engineering  Co.,  Utica, 
$10,723;  Definnee  Corporation,  TIronileroga,  $10,696;  V  W. 
Knickenberg,  Buffalo,  $10,456;  De  Barber  &  Hill,  Fulton,  $11,- 
063;  I  B  CONTfCAC^TING  CORPORATION,  New  York,  $10,316 
(awarded   <'ontract). 

Repair  Contract  No.  61B,  Ontario  County,  18.42  nillew — 
.Sweeney  *  Holiind,  Rochester,  $1277;  HEDLEY  GOOD  ROADS 
CO..  Philadelphia,  Ceiin.,  $4195  (awarde.l  coritrii<-t);  I.  M.  Lud- 
lngton Sons,  Inc,  Rochester,  $4393;  I.  B.  (^ontructlnir  Corpora- 
tion,   New    York.    $1561. 

Repolr  Contract  No.  738.  Orleans  County.  20.54  miles — 
CLARENCE    B.    WALKER,    Troy,    $5303    (awarded    contract); 


Dale  Engineering  Co.,  Utica,  $6027;  I.  B.  Contracting  Corpor- 
ation, New  York,  $6022;  Hedley  Good  Roads  Co.,  Philadelphia, 
Penn.,  $5803;  Rhotly   &   Clawson.  Albion,   $5926. 

Repair  Contract  No.  739,  Onondaga  County,  14.91  miles — 
DANA  W.  ROBBINS,  New  York,  $7125  (awarded  contract); 
Fred  D.  Dutcher,  Fulton,  $7645;  Richard  Hopkins,  Troy,  $7366; 
I.  B.  Contracting  Corporation,  New  York,  $7675;  John  Capac3- 
falo,  Syracuse,  $7445. 

Repair  Contract  No.  720,  Rensselaer  County,  4.14  miles — 
Thomas  H.  Karr,  Troy,  $156;  George  Holler,  Albany,  $5087; 
E.  A.  FAILLE.  Troy,  $4487  (awarded  contract);  Crowe  & 
Walsh.    Pittsfield,   Mass.,    $5726. 

Repair  Contract  No.   727   (withdrawn). 

Repair  Contract  No.  740.  Tompkins  County,  4.49  miles — 
Richard  Hopkins,  Troy,  $5779;  W^illiam  Hassard,  Trumans- 
burg,  $5625;  John  H.  Gordon,  Albany,  $5564;  Havard  &  Dater, 
Groton,  $5041:  J.  H.  "U^EIDMAN,  Syracuse,  $4888  (awarded 
contract);   Patrick   T.   Conley,  Ithaca,   $5472. 

Repair  Contract  No.  728.  W^estchester  County,  25.01  miles — • 
Daly  &  Merritt,  Portchester,  $17,577;  Eggleston  &  Garthwaite, 
Yonkers,  $17,161;  Miguel  L.  Hauch,  White  Plains,  $17,760; 
WESTCHESTER  -  DUTCHESS  CORPORATION,  Mt.  Vernon, 
$15,245  (awarded  contract):  John  L.  Haves  Construction  Co., 
Yonkers,  $13,959;  Edward  Hartney.  Modena,  $16,500;  I.  B.  Con- 
tracting (Corporation,  New  York,  $15,968;  Thomas  J.  Martin, 
Beacon,  $16,527;  Murray  &  Gardner,  Inc.,  Center  Moriches, 
$19,212;  Defiance  Corporation,  Ticonderoga,  $17,601;  White  & 
Colligan.    Purchase,    $16,248.      Noted   Apr.    22. 

-A^AIbany,  N.  Y. — (Official) — Bids  will  be  received  until  1 
p.m..  June  4,  by  Edwin  Duffey,  State  Highway  Comr.,  for 
constructing  and  repairing  highways  in  various  counties. 

3Iedlna,  N.  Y. — The  city  has  voted  to  borrow  $22,500  for 
the  improvement  of  paving  West  Center  St.  with  asphalt  block. 

New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Official) — Bids 
will  be  received  until  10:30  a.m..  May  25,  bv  Douglas  Mathew- 
son.  Borough  Pres.,  for  200,000  gal.  of  asphalt  road  oil,  1500 
cu.yd.  of  ashes,  225,000  gal.  coal  tar  road  oil,  225,000  gal,  of 
tar  road  oil  and  for  repairing  asphalt  block  pavement  and 
setting  curb  where  necessary. 

+.\ew  York.  N.  \. —  (Borough  of  Brooklyn) — (Official) — 
Contracts  have  been  awarded  for  paving  Belmont  Ave.  from 
Van  Sinderen  Ave.  to  Snediker  Ave.  and  from  Alabama  to 
Pennsylvania  Ave.,  Lincoln  PI.  from  Underbill  to  Washington 
Ave.  and  21st  Ave.  from  60th  to  64th  St.  to  the  TOPEKA  PAV- 
ING CO..  INC.,  at  $4719,  $5522  and  $7467  respectively.  Noted 
.\pr.   29  and  May   13. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  until  2  p.m..  May  24,  by  Marcus  M. 
Marks,  Borough  Pres.,  for  improving  Dutch  St.  from  John  to 
Fulton  St.,  24th  St.  from  Sixth  to  Seventh  Ave.,  54th  St.  from 
Third  to  Lexington  Ave.,  160th  St.  from  Ft.  Washington  Ave. 
to  a  point  418  ft.  west,  30th  St.  from  Ninth  to  Tenth  Ave., 
3Sth  St.  from  First  to  Second  Ave.,  160th  St.  from  Ft.  Wash- 
ington .A.ve.  to  Riverside  Drive  and  for  constructing  con- 
crete sidewalks  and  laying  and  relaying  flagging  in  various 
streets. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
Rids  were  received  May  5  by  Marcus  M.  Marks,  Borough  Pres., 
for  improving  (a)  Market  St.  from  Cherrv  St.  to  East  Broad- 
way and  Monroe  St.  from  Pike  to  Market  St.,  (b)  15th  St. 
from  .-\ve.  A  to  Third  Ave.,  (c)  Snth  St.  from  Eighth  to  Ninth 
Ave.,  (d)  32d  St.  from  Second  to  Third  Ave.,  (e)  40th  St.  from 
Second  to  Lexington  Ave.  as  follows:  Uvalde  .Asphalt  Paving 
Co.,  (a)  $13,350,  (b)  $20,168,  (c)  $7528,  (d)  $6503.  (e)  $10,523; 
Barber  Asphalt  Paving  Co.,  (a)  $18,436,  (b)  $17,099.  (c)  $7251, 
(d)  $11,347,  (e)  $9204:  Aztec  Asphalt  Co.,  Inc.,  (a)  $13,496,  (b) 
$13,421,  (c)  $5532,  (d)  $4566.  (e)  $7195:  Sicilian  Asphalt  Paving 
Co.,  (a)  $15,776,  (b)  $15,894,  (c)  $6035.  (d)  $5047,  (e)  $7930; 
Cleveland  Trinidad  Paving  Co.,  (b)  $20,163,  (c)  $7783,  (d) 
$6433,  (e)  $23,336:  Asphalt  Construction  Co.,  (c)  $6739,  (d) 
$5516,    (e)   $8734.     Noted  Apr.   29. 

Jersey  City,  N.  J. —  (Official) — Bids  will  be  received  until 
2  p.m.,  ilay  27,  by  the  Board  of  Commissioners  for  paving 
Armstrong  Ave.  with  brick  and  granite  block  pavement  be- 
tween the  present  macadam  pavement  west  of  Hudson  Blvd. 
and  West  Side  Ave.       Michael  I.  Fagen  is  City  Clk. 

Jersey  City,  N.  J. — The  City  Commissioners  plan  to  repave 
and  widen  Ocean  Ave.     Henry  Byrne  is  Comr. 

Millburn,  N.  J. — The  Millburn  Township  Committee  plans 
the  improvement  of  Prospect  and  Mountain  Ave.,  Cypress, 
Maple,  Pine  and  Elm  St.  with  water-bound  macadam  pave- 
ment, providing  roadways  about  22  ft.  wide.  The  work 
is  estimated  to  cost  $27,600. 

Newark,  N.  J. — The  Board  of  Street  and  Water  Commis- 
sioners will  improve  Oraton  St.  and  Clifton  Ave.  with  asphalt 
pavement,   on   a   6-in.   concrete   foundation. 

♦Trenton,  N.  J. — The  Board  of  Freeholders  has  awarded  a 
contract  for  the  resurfacing  of  the  Trenton-.\1Ientown  Turn- 
pike  with   bituminous   concrete   to   WILLI.\M   P.    McGOVERN. 

TrentoLs  N.  J. — The  Board  of  City  Commissioners  has 
approved  an  ordinance  providing  for  the  improvement  of 
Ardmore  Ave.  with  bituminous  concrete  on  a  5-in.  concrete 
base.      Frank  Thompson   Is  City  Clk. 

Trenton,  N.  J. — The  Board  has  received  bids  for  the  Im- 
provement of  the  Brunswick  Pike,  as  follows:  W.  B.  Spencer, 
$42,080;  Charles  A.  Reld  &•  Co.,  $42,606:  Newton  Paving  Co., 
$43,658;  Charles  D.  Beehurth,  $45,236;  Conrad  Sebolt,  $45,762; 
and  Charles  T.   Eastburn,   $45,762. 

Weeliawken,  N.  J. — The  Township  Committee  Is  consider- 
ing the  Improvement  of  Clifton  and  Columbia  Terraces  and 
Second  and  Seventh  St.,  by  paving  with  bituminous  concrete. 

Wrnt  New  York,  N.  J. — The  Town  Council  plans  to  appro- 
priate $18,000  for  street  and  sower  work. 

■West  Npw  York,  N.  J. — The  Town  Council  of  West  New 
York  and  the  Township  Commlsslonev  of  Weehawken,  May  12, 
decided  to  Irnnrovo  Seventh  St.  between  Park  Ave.  and  the 
Blvd.   loop.     Tno   street   lies   [t\    the    two   towns. 

West  New  York.  N.  J. — Bids  will  be  received  bv  the  Town 
Council  until  Mjiv  25  for  Improving  16th  St.  from  Bergenllne 
Ave.  to  the  Hudson  County  Blvd.  and  Uuchonan  and  Westover 
I'l. 
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4.|liilclni<>rr.  ^Iil.— Tho  rniilriK't  fcir  |>iivlii»;  IIiiiiIkm  I.  Mull, 
III  ison,  I 'o\  liiKdui  mill  CiuHH  S(.  IliiM  lii'i'ii  hwui'iIimI  Id  1*. 
KI.A.N'IOAN   .S:    SON.   iil   HJ.IH3. 


ntriict    for   imviiitr   ItlvomUIn 
boon    iiwitnlril    lo   O.    \V.    HWITZKK    & 


ifKllanhrth    <-|<r.   N.   C— Th 
Aviv    uikI    Uuitil    .S(.    )i 
SO.NS. 

^UrrriMlllr.  N.  V. —  (Oniclnl) — Tho  contriirt  for  coDHtrurt- 
IliK  Hlili'uiilk.t.  t'»iiililnit(liiii  furli  iiiiil  Ktiltor  and  ki'iiiiKk  curb 
hiiM  Ix'.'ii  iiwiinloil  to  tho  «1R1CKNV1U.K  TILK  &  (^INTIIACT- 
INO  CO..  at  liS.TnO. 

I.lnr»lii<on,  N.  C-  ProHH  rrporlH  Hinto  that  tho  City  Counoll 
plans   to    Ih8\io    $-0,000    In    IioiuIh,    th«    prorcpdn   of    which    will 


il    olln-r    liiiprovt'iiicntii. 


4'AAudrrHou,  M.  «\ — (Olllclal)  Tho  contract  for  laylntc 
nbotit  vri.ooti  Hi|  vil  of  pMVfiiii'iit  h»N  liron  awarilfil  to  tho 
SOl'THIOKN  I'AVINO  *  C'ON.STHUCTION  CO,  ChuttaiiooKtt, 
at    npproxliiiatcly    IHS.OOO       Noti-tl    Al)r.    211. 

I.nFnyctIc,  «in.--Ati  oloctlon  will  lie  hold  July  7  to  voti-  on 
the  iiucsllon  of  IssuiiiK  ITTi.ono  tii  bondH,  tho  prorcodH  of 
whicli    will    lio   u«od    for    hiiprovint;   roailH. 

Thotnnsvlllr,  «Jn.--Tho  city  coiiti'iiililatoH  holding  an  oloc- 
tlon for  llio  purpose  of  votInK  on  tho  ((uoHtlon  of  iKHulnir 
$r>0,iiOO  in  bonds,  the  procoeda  of  which  will  bo  u«cd  for 
paving    streets. 

nrl.nnd.  Fin. — An  election  will  be  held  June  K  for  tho  pur- 
pose of  voting  on  tho  quoHtlon  of  Issuing  $400,000  In  bondH, 
tho  proceeds  of  which  will  be  used  for  conHtructInK  roads 
in  Volusia  County. 

Kt.  Mendr.  Kin. —  (Offlol.Tl) — Bids  will  bo  received  until  Juno 
15  bv  tho  Hoard  of  Hond  . Trustees  for  tho  sale  of  $2ri,0(lO  In 
bonds,   tho   proceeds   of   which   will   bo   used    for   street    i>avlnK. 

HomrHtend,  Fin.-  The  Coninilsslonors  of  Hade  County  con- 
template fornilni;  a  special  road  district  and  IssuinK  $100,000 
In  bonds,  tho  i)roceeds  of  which  will  be  used  for  highway 
Improvements   In    tho   new   district. 

l.nkc  City.  Fin. — Bids  will  he  received  until  May  31  for 
pavlnn  certain  streets.  Tho  approximate  cost  of  the  work  Is 
$20,000.      A.   S.   Miller  Is  EntsT. 

Winter  Pnrk,  Fin.— At  a  recent  election  the  citizens  voted 
In  favor  of  issulnjr  $10,000  In  bonds,  the  proceeds  of  which 
will    be    used    for    street    paving. 

+McComl»  City.  MImh. — The  contr.TCt  for  constructing  con- 
crete  sidewalks   has   been   awarded   to   P.  C.    POWERS  &   SON. 

Meridian.  MIhh. — An  election  will  be  held  June  10  to  vote 
on  tho  question  of  issuing  $50,000  In  bonds,  the  proceeds  of 
which  will  be  used  for  connecting  roads  in  Lauderdale  County 
with   paved   streets   in   Meridian. 

PnMH  rhrl.stlnn,  MImh. — .\ccordlntr  to  press  reports  the  City 
Council  plans  to  issue  $20,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  ImprovinK  sidewalks. 

+Stnrkville,  MIbm. — A  contract  for  constructintr  31  miles  of 
hitjhwav  in  the  First  Pistrict  of  Oktibbeh.i  County  has  been 
awarded  to  F.   O.  H.vnVEY  &  CO..  Memphis,  Tenn. 

Lake  Charles.  I.n. — Bids  will  be  received  until  Juno  1  by 
the  Police  Jury  for  grading  and  gr.-iveling  approximately  two 
miles  of  road  from  Ryan  and  Alvin  St.  to  south  end  of  the 
proposed   bridge   across  the   Calcasieu   River. 

Sweetwater,  Tenn. — An  election  will  be  held  June  10  to 
vote  on  the  question  of  issuing  $.">000  in  bonds,  the  proceeds 
of  which  will   be   used   for  paving   streets. 

Louisville.  Ky. — Bids  will  be  received  until  May  27  by  the 
Board  of  Public  AVorks  for  paving  Frank  St.,  at  an  estimated 
cost   of   $13,000. 

MorRnnfieid.  Ky. — The  citizens  of  Union  County  contem- 
plate voting  on  the  question  of  issuing  $450,000  in  bonds,  the 
proceeds   of   which   will    be   used   for   improving   roads. 

Richmond.  Ky. — The  City  Council  will  soon  award  the  con- 
tract for   paving   Main   St.   with  brick. 

narneNvilie,  Ohio — Hids  will  be  received  until  May  24  by 
P.    W.   HilUs. Village    Clk.,   for   paving   South   Gardner   St. 

Chagrin  FniiM,  <»hio — Rids  will  be  received  until  8  p.m., 
June  14.  by  H.  B.  Pubsley.  Clk.,  for  the  sale  of_$SS30  in  bonds, 
the  proceeds  of  which  will  be  used  for  improving  Washing- 
ton  St. 

CincinnntI,  Ohio — (Official) — See   item   under  "Bridges." 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon.  June  11,  by  the  Board  of  Commissioners  of  Hamilton 
Countv  for  repaii-ing  25.300  ft.  of  the  Batavia  pike  in  Ander- 
son Townshii).     Albert  Reinhardt  is  Clk.  of  Bd. 

rincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon.  June  11,  by  the  Commissioners  of  Hamilton  County, 
for  improving  the  Work  Rd.  from  the  Bridgetown  Rd.  to 
South  Ave.     Albert  Reinhardt  is  Clk.  of  Bd. 

HMeromeMvllle,  Ohio — (Official) — The  contract  for  grading, 
draining  and  paving  Main  St.  with  brick  has  been  awarded  to 
HERRING  &  SON.  Mansfield.     Noted  Apr.   15. 

Rocky  River,  Ohio — Bids  will  be  received  until  noon.  June 
1.  bv  Frank  Mitchell,  Clk.,  for  constructing  concrete  sidewalks 
on   the  North   Ridge   Rd. 

+SnndnHky.  Ohio — The  contract  for  paving  Columbus  Ave. 
with  brick   has  been  awarded   to  EARL  WALTERS,   at   $27,000. 

Savannnh.  Ohio — Bids  will  be  received  until  noon,  June  1, 
by  the  Board  of  Trustees  of  Clearcreek  Township  to  improve 
and  macadamize  five  miles  of  road  in  Clearcreek  Township. 

Swanton.  Ohio — Bids  will  be  received  until  noon,  Mav  24, 
by  W.   B.   Elwell,  Clk..   for  paving  Chestnut  St.     Noted   May   6. 

Elkhart.  Ind. —  (Official) — We  are  advised  that  bids  will  be 
received  about  June  1  for  paving  Third,  Jefferson,  Sherman 
.•ind  Fifth  St.  and   Indiana  Ave.      Noted  May  6. 

+RaHhvillr.  Ind. — The  contract  for  paving  East  Second  St. 
Uas  been  awarded  to  the  E.  V.  BERGEN  CO..  Franklin,  Ind. 

+Metaniora.  III. — A  contract  for  paving  four  blocks  around 
(:he  public  square  has  been  awarded  to  A.  D.  THOMPSON, 
Peoria.   111.,  at   $1.5,258. 


♦  ^K.  <  iirmrl.  III.  (O(llclal)- -Tho  contract  for  coimtructlng- 
a  K'  '\'l  immI  liMH  boon  awarded  to  I"  W.  IJC.NA  H  A.N,  Vlii- 
cctinon,    at    |ii3,0ilO. 

Ilrliilt,  Win.— Tho  city  him  iHiiuod  HS.OOO  In  bondH,  tho  pro- 
coodn  of   which   will   bu   UHed   for  paving  a   nnnibor  of  MtroirtM. 

I>r  Vrrr,  Win.- -Tho  Coinnnin   Coiincll    liaH   voli-d   In   favor  of 

pavliiK    <i K"   St.    from    IIummi    In    KldKo    St.    with    brick,   <'on- 

creti'    or    anplialt.      J.   Ktockor    Ih    .Mayor. 

^Mnrithnrld.  Win, — Tho  contract  for  (luvlng  Central  Ave. 
with  l.rl.  U  has  1»-.  n  awardd  to  tho  I'KTERHON  CONSTRUC- 
TION  Co..    KenoMlia,   at   »<'.«,3!»a. 

Morrill,  Win.-  Tho  City  Council  plaiiH  to  pavo  Main  and 
WoMt   SI.    with    vltrlMofl   brick. 

Now  London.  UU. —  (Olllclal) — BIdN  will  ho  received  until 
Juin'  1  by  .1.  ('.  TlxmipHOM.  <;ily  Clk.,  for  conHtructInK  approxi- 
mately   I  >...    nilles    of    road. 

+  l*rnlr|p  du  Chlpn.  \VU. — The  contract  for  paving  a  portion 

of    Ulurr    St      has    l n    awarded    to    KUWAUD    L.    HARTLETT, 

Walerlown,   al    $22,s4s. 

^sholifiyKnn,  Wis. — ContractH  have  b<-en  awarded  for  pav- 
Inn  Erie  SI  to  JOHN  BRAHN.  Sheboygan,  at  $22,S50;  North 
Second  St.  to  GEORGE  II.  .STANCH  Fl  ELI).  Fond  du  Lac.  at 
$iri,ii.si!;  South  Ninth  St.  and  Indiana  Ave.  to  the  MURI'HY 
CONSTRUCTION  CO..  Manitowoc,  at  $11,357  and  $12,150  re- 
spectlvi-ly. 

Mnson  City,  lown — Bids  will  be  received  until  2  p.m.,  Juno 
S,  by  George  10.  Frost,  Audr,  of  Cerro  Gorilo  t'ounly,  for  grad- 
ing .Sections  A,  H,  C,  t),  E  and  F  of  the  Mason  Clty-1'lymouth 
Rd. 

Iline  Knrth,  Minn. — The  City  Council  pl.ans  to  pave  Main 
and  .Si.xth  St.  with  creosoted  blocks. 

^IluiiHh,  Minn. — Th(!  contract  for  paving  Minnesota  Ave. 
from  l:;ih  to  2sth  St.  has  been  awarded  to  the  S.  R.  OKES 
CONSTRCCTION   CO.,    at    $52,897. 

Fairmont,  Minn. — The  city  plans  to  issue  $60,000  In  bonds, 
the  proceeds  of  which  will  be  used  for  paving  various  streets. 

Hutchinson,  Kan. — Bids  will  be  received  until  noon,  June 
10,   by  G.    W.   Lee,  Clk.   of   Reno  County,   for  paving   five   miles 

with  "sand  and  clay. 

Manning,  IV.  D. — Bids  will  be  received  until  2  p.m.,  June  8, 
by  the  Commissioners  of  Dunn  County  for  grading  various 
roads. 

♦Fayette,  Mo. — The  contract  for  paving  Church  St.  has 
been  awarded   to  JOHN  A.  STEWART,  Columbia. 

♦Kansas  <'ity.  Mo. — The  contract  foi-  constructing  concrete 
pavement  on  Third  St.  from  Hioadwa.v  to  Wvandotte  Ave.  has 
been   awarded    to   WILLIAM    H.VUTE.    al    $51(;». 

♦Relton,  Tex. — A  contract  for  constructing  gravel  roads 
has  been  awarded  to  W.  T.  MONTGOMERY,  San  Antonio,  at 
$15,000. 

Clarksville,  Tex. — According  to  press  reports  bids  will  be 
received  until  May  31  for  constructing  a  number  of  new 
streets.     E.  F.  Peterson,  Muskogee,  Okla.,  is  Engr. 

Coninieree,  Te.v. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $.'!2,500  in  bonds,  the  proceeds  of  which  will 
be  used  for  paving  a  number  of  streets. 

♦Funis,  Tex. — A  contract  for  laying  26,000  sq.yd.  of  brick 
pavement  has  been  awarded  to  the  KAW  PAVING  CO.,  Topeka, 
Kan.,   at    $57,940. 

Jourdanton,  Tex. — Press  reports  state  that  at  a  recent 
election  the  citizens  voted  in  favor  of  issuing  $10,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  street  paving. 

Kountze,  Tex. — Bids  will  be  received  until  11  a.m..  May  24, 
by  the  Commissioners'  Court  of  Hardin  County  for  the  sale  of 
$150  000  in  bonds,  the  proceeds  of  which  will  be  used  for  road 
improvements  in  District  No.  1.     Noted  Feb.  18. 

Yoakum,  Tex. — At  the  election  held  May  5  the  citizens  of 
Lavaca  County  voted  in  favor  of  issuing  $50,000  in  bonds,  the 
proceds  of  which  will  be  used  for  improvements  in  Road  Dis- 
trict No.  1.     Noted  Apr.  29. 

Lewiston,  Idaho — An  election  will  be  held  June  14  to  vote 
on  the  question  of  issuing  $40,000  in  bonds,  the  proceeds  of 
which   will  be   used   for    improving  various   streets. 

St.  Johns.  Ariz. — The  $125,000  of  good  roads  bonds  which 
was  issued  recently  by  Apache  County  have  been  sold  and 
the  proposed  improvements  will  soon  be  started. 

♦Olympia.  AVasIi. —  (Official) — Contracts  have  been  award- 
ed for  surfacing  the  following  roads:  Pacific  Highway  from 
Blaine  south  in  Whatcom  County,  to  WORTHEN  &-  SATTER- 
THWAITE,  Lvnden.  Wash.,  at  $6444:  Pacific  Highway,  from 
Kalania  southerly  in  Cowlitz  County,  to  PORTER  &  CONLEY, 
INC..  Portland,  Ore.,  at  $11,576;  Pacific  Highway,  from  Carroll- 
ton  northerly  in  Cowlitz  Countv,  to  MONTAGUE-O'REILLY 
CO.,    Portland,    Ore.,    $5060.      Noted   Apr.    22. 

♦Bakersfield.  Calif. —  (Official) — A  contract  for  grading  and 
constructing  culverts  on  Division  9,  Section  3,  of  the  Bakers- 
field -Glenville  Rd.  has  been  awarded  to  F.  H.  JAMESON, 
Bakersfield.  at  $6252.  Other  bids  were:  W.  J.  Cahill,  $9212 
and   Castro    &   Blaisdell,   $6460.     Noted   Apr.   29. 

Burlingame,  Calif. — Bids  will  soon  be  received  by  the  City 
Trustees  for  paving  Cypress  Ave.  and  portions  of  Occidental 
and    Barrichlet    Ave.      The   estimated    cost    is    $13,544. 

Fagie  Rock,  Calif. — The  City  Trustees  have  decided  to  pave 
Central  Ave.  with  macadam.  The  work  will  cost  approxi- 
mately   $30,000. 

♦Fast  Snn  Diego.  Calif.— The  C.  L.  HYDE  CONSTRUCTING 
CO.,  3'ii  Spreckles  Bldg..  San  Diego,  has  been  awarded  the 
contract  at   $16,204   for   improving  Chamoune   Ave. 

Hanford,  Calif. — The  citizens  of  Kings  County  voted  in 
favor  of  issuing  $672,500  in  bonds,  the  proceeds  of  which  will 
be  used  for  constructing  lOS  miles  of  highways. 

+Loa  Angeles,  Calif. — The  contract  for  improving  Kohler 
St.  has  been  awarded  to  BENJAMIN  F.  FORD  and  FRED  K 
STOUT,    at    $11,031. 
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+L.OS  Angeles,  Calif. — The  contract  for  Improving  Dalton 
Ave.  from  St.  Barbara  to  Vernon  Ave.  has  been  awarded 
to  BRYANT  &   AUSTIN,  at   $11,276. 

+Pa.sailena,  Calif. — The  contract  for  improving  Terrace  and 
Elevado  Drive  has  been  awarded  to  ANDREW  HOLLOWAY, 
at  $12.9S3. 

+San  Bernardino,  Calif. — A  contract  for  constructing  3.523 
miles  of  concrete  hi;,'hwav  on  Archibald  Ave.  has  bten  award- 
ed to  L.  FLEMING  iS.:  SON,  105  North  Park  Ave.,  at  $16,004. 

+San  Mateo,  Calif. — A  contract  for  paving  a  number  of 
streets  has  been  awarded  to  the  McGILX,IVRAY  CONSTRUC- 
TION CO.,  Sacramento,  at  $71,032. 

Santa  Ana,  Calif. — Bids  will  be  received  until  2  p.m..  May 
25.  by  the  Board  of  Supervisors  for  improving  the  El  Tore 
County  Rd. 

SaTTtelle,  Calif. — The  City  Trustees  have  decided  to  pave 
the  Santa  Monica  Blvd.  The  estimated  cost  of  the  worlt  is 
$90,000. 

Wallaceburg.  Ont. — The  Town  Council  plans  to  lay  concrete 
sidewalks  on   a  number  of  streets. 

^VinKliam,  Ont. — The  City  Council  plans  to  lay  granolithic 
sidewalks  on  John,  Gathering  and  William  St.  John  F.  Groves 
is  Clk. 

IXDl'STRIAl,  WORKS 

Portland.  Maine — The  Deerin^  Ice  Cream  Co.  contemplates 
the  construction  of  a  lOOxlOO-ft.  concrete  factory  at  D  and 
St.  John  St. 

♦Worcester,  .Ma-sst. — E.  J.  CROSS  CO..  has  received  the  con- 
tract for  the  construction  of  a  three-story.  28x60-ft.  addition 
to  the  plant  of  the  Mills  Woven  Cartridge  Belt  Co.,  70  Web- 
ster St.  It  will  be  of  brick  and  mill  construction,  and  will 
cost  $12,000. 

+\Vorce.Hter,  Mass. — The  contract  for  the  construction  of  a 
one-storv,  65xl65-ft..  brick  warehouse,  and  a  two-story,  20x 
36-ft..  brick  stable  for  the  National  Biscuit  Co.,  on  Grafton 
St.,   has  been  awarded  to  ISRAEL  GOLDMAN. 

Worcester,  Mass.— The  Wvman  &  Gordon  Co.  contemplates 
extensive  additions  to  its  plant.  Harry  G.  Stoddard  is  Gen. 
Mgr. 

♦Worcester.  Mass. — Armour  &  Co.,  Union  Stock  Yards, 
Chicago,  111.,  has  awarded  the  contract  for  the  construction 
of  a  four-story,  73xll0-ft.,  brick  and  concrete,  cold-storage 
warehouse  and  a  30x45-ft.  engine  room,  to  the  BLO.VIE-SINEK 
CO..   127  North  Clark   St.,  Chicago,  111.     Noted   Apr.   S. 

♦Woonsocket,  R.  I. — The  Lanton  Spinning  Co.,  has  award- 
ed the  contract  to  W.  O.  I'URRINGTON.  Providence.  R.  I.,  for 
the  construction  of  a  three-story,  65x100  ft.  and  a  one-story. 
10x60-ft.  addition  to  its  factory.  William  A.  Halliwell  is 
Agt. 

♦Ansonia,  Conn.— The  ABERTHAW  CONSTRUCTION  CO., 
S  Beacon  St.,  Boston.  Mass.,  has  been  awarded  the  contract 
for  the  construction  of  a  one-story.  60x200-ft.,  brick  and  steel 
addition  to  the  plant  of  the  American  Brass  Co. 

Bridgeport,    Conn. — The    Locomobile    Co.    of    America    will 

build    a    $60,000   addition   to   its    plant. 

Greenwich,  Conn. — Plan.s  have  been  completed  by  F.  G.  C. 
Smith,  Arch.,  Smith  Bldg..  for  the  construction  of  a  one-story, 
26xlS0-ft.   garage  for  J.   R.  Johnson,  to  cost  $15,000. 

♦Hartford,  Conn. — The  Billings  &  Spencer  Co.  has  awarded 
the  contract  to  the  J.  H.  GROZIER  CO.  for  alterations  and 
improvements  to  its  plant,  to  cost  over  $100,000. 

Hartford,  Conn. —  (Official) — Berenson  &  Goodrich,  Arch., 
Pilgrade  Bldg.,  informs  us  that  all  bids  were  rejected  for  the 
construction  of  a  three-story,  30x96-ft.  garage  building  for 
E.  Gross  &  Co..  95  Commerce  St.  It  has  not  been  decided  when 
new  bids  will  be   received.     Noted  May  6. 

♦Hartford,  Conn. — The  Hartford  Machine  Screw  Co.  has 
awardeil  the  contract  for  the  construction  of  a  flve-story,  50x 
206-ft.  factory  to  ROBERT  PORTEUS.  It  will  cost  about 
$75,000.      Noted    Apr.    29. 

♦Mrrlden,  Conn. — LEWIS  A.  MILLER  has  been  awarded 
the  contract  for  the  construction  of  a  laboratory  for  the  Pan- 
American  Reduction  Co. 

♦Stamford.  Conn.— The  O'CONNOR  CONCRETE  CON- 
STRUCTION CO.,  1  Bank  St.,  has  been  awarded  the  contract 
for  the  construction  of  a  one-story  factory  on  Fairfield  Ave. 
for  Baer  Bros.,  700  Canal  St.  Henry  Marvin,  10  Burlington 
Arcade.    Is   Arch. 

Waterbnry.  Conn. — The  Waterbury  Tool  Co.  has  purchased 
a  site  on  Watertown  St.,  and  contemplates  the  construction 
of  a   factory. 

BDlTalo,  N.  Y. — Bids  will  .soon  be  received  for  the  construc- 
tion of  a  one-storv.  Itfix200-ft.  garage  for  S.  M.  Fllcklnger, 
79  Perry  St..  at  an  estimated  cost  of  $15,000.  Robert  J. 
Reldpath  &  Son,  Bullder.-j  Exchange,  Is  Arch. 

♦Buffalo,  !V.  Y.— (Omclal)— The  TURNER  OONSTRITCTION 
CO  11  Broadway,  Nt-w  York.  N.  Y..  has  been  awar<led  the 
contract  for  the  con.itructlon  of  a  friur-story.  lOOxlOO-ft., 
reinforced-concrete.  terra  cotta  and  brick  service  Htatlon  and 
nnleHrootn  building  at  Main  and  Jewett  St.,  for  the  Koril  Mo- 
tor Car  Co.  A.  Kahn  and  K.  Wllby,  f.s  West  Lafayette  Bldg., 
Detroit,  Mich,,  are  Arch.     Noted  May  fi. 
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♦KImIrn,  1\.  Y.-  The  Morrow  Mfg.  Co 
tract  to  the  CO.VII'TON  UKAl-TY  CO..  foi 
17;»x  I.Ml-ri.    iiddltlon    to    Its    pliint. 

(ilovernvlllr,  IV.  Y.^Thc  Wood  &  Mvdo  Co.  will  build  a 
two-«l(iiy,  li:.xB7-ft.  addition  to  It.s  plant,  with  a  two-story, 
2nx3l-fl.    wing. 

Wrw  Yorlc.  N.  V. —  (Borough  of  Itroiix)  — Bids  have  been  rc- 
lelved  tiv  the  Ames  TrniififiT  Co.,  Chiuli-s  II.  Ames.  Pros., 
KIngslirldgn  Ave.,  near  2:ifith  St..  for  th«'  c<uiBlrucl  Ion  of  a 
.xlx-story.  ntlx  lOO-ft.,  Koragc-  iind  warehouHe,  eMtlniulcd  to  •■ost 
?!7ri.nOO.  John  f>.  KlilhcM/,,  ls.19  East  12th  St.  (Borough  of 
llrooklyn).   Is   Arch. 


Ponghkeepsie.  X.  V. — Smith  Bros,  plans  the  construction  ot 
a  $100,000  factory  on  North  Hamilton  St.  It  will  also  make 
improvements  to  its  present  plant  to  cost  $75,000. 

Syracuse.  >.  Y The  Syracuse  Cold  Storage  Co.  will  build 

a  seven-story,  92x116  ft.,  reinforced-concrete  warehouse  to 
cost  $125,000.  W.  C.  Jarvis,  Indianapolis,  Ind.,  is  Arch.  J. 
Morrison  Colwell  is  Pres. 

♦Camden,  N.  J. — The  Victor  Talking  Machine  Co.  has 
awarded  the  contract  for  the  construction  of  a  factory  to 
IRWIN  &  LEIGHTON.  Ballinger  &  Perrot,  132S  Broadway, 
New  York,  N.  Y.,  is  Arch.     Noted   Feb.  4. 

Camden,  X.  J. — The  F.  W.  Taubel  Co.,  Inc.,  will  build  a 
120xl20-ft.  factory  at   Eighth  and  Spruce  St. 

Elizabeth.  N.  J. — The  Leipzig  Aniline  Co.,  Leipzig,  Ger- 
many, capitalized  at  $200,000,  will  construct  a  plant.  John 
Fulton,   Jr.,   is   interested. 

Hightston-n,  N.  J. — The  Hightstown  Symrna  Rug  Co.  will 
build  a  three-storv.  50xl00-ft.  addition  to  its  factory,  to  cost 
approximately    $100,000. 

♦Jersey  City,  X.  J.— The  MICHAEL  T.  CONNOLLY  CON- 
TR.-\CTING  CO..  at  $94.6S2.  has  been  awarded  the  contract  for 
the  construction  of  a  four-story  packing-house  on  Henderson 
St.,  for  the  Nagle  Packing  Co.     Noted  July  2  and  Jan.  2S. 

♦Newark.  N.  J. — James  A.  Banister  Co.,  has  awarded  the 
contract  for  the  construction  of  a  factory  at  Orange  St.  and 
Morris  Canal,  to   FRA.NK  HILL  SMITH,  at  $125,529. 

♦Perth  Amboy,  X.  J. —  (Official) — F.  G.  Ring,  Arch.,  2S0 
North  Broad  St.,  Elizabeth,  N.  J.,  advises  us  that  the  con- 
tract for  the  construction  of  a  four-story,  35x76-ft.,  steel- 
frame  and  brick  building  for  the  Chesebrough  Mfg.  Co..  has 
been  awarded  to  MEAGHER  &  SMITH,  Perth  Amboy,  N.  J., 
at  $23,000.     Noted  May   6. 

Phillipsborg,  X.  J. — Reynolds  &  Tirrell  has  purchased  a 
site  on  AV^arren  St.,  and  contemplates  the  construction  of  a 
90xl30-ft..   brick,   silk   mill. 

Plainlield,  X.  J. —  (Official) — The  Sauer  Motor  Co.  advises  us 
that  the  construction  of  a  building  is  only  under  consider- 
ation.    Noted  May  6. 

West  Huboken,  X.  J. — Bids  are  being  received  by  August 
Kleinke.  Smith  and  Clinton  Ave.,  for  the  construction  of  a 
one-stoi  v  garage.  J.  D.  Lugosch,  Union  Hill,  N.  J.,  is  Arch. 
The  estimated   cost   is  $10,000. 

♦Carbondale,  Penn. — -The  Delaware  &  Hudson  Co.  has 
awarded  the  contract  to  PORTER  BROS.,  Wilkes-Barre. 
Penn.,  for  the  construction  of  a  $100,000  cold-storage  plant. 

♦Bddystone,  Penn. — The  Baldwin  Locomotive  Works  has 
awarded  the  contract  to  SEEDS  &  DERHAM,  for  the  con- 
struction of  a  one-storv,  900xl200-ft.,  concrete  and  hollow  tile 
factory  to  cost  about  $500,000. 

♦Harrisburg,  Penn. — (Official) — Day  &  Zimmerman,  Arch., 
611  Chestnut  St.,  Philadelphia,  Penn.,  advises  us  that  the  con- 
tract for  the  construction  of  six  one-  and  two-story  factories 
for  the  W.  O.  Hickok  Mfg.  Co.,  has  been  awarded  to  F.  A. 
HAVENS  &  CO.,  845  North  19th  St.,  Philadelphia,  Penn.,  at  ap- 
proximately  $70,000.     Noted  May  6. 

Hazleton,  Penn. — The  Duplan  Silk  Co.  will  build  a  two- 
.story,  90xlS5-ft.  factory.  Ballinger  &  Ferret,  1211  Arch  St.. 
Philadelphia,  l»onn.,  is  Arch. 

Xorristonn,  Penn.- — The  Ballard  Knitting  Co.  Is  reported 
to  have  purchased  a  site  here,  and  plans  to  construct  a  four- 
story  factory  to  contain  30,000  sq.ft.  of  floor  space. 

♦Philadelphia,  Penn. —  The  Edwin  J.  Schoettle  Co.,  237 
North  Sixth  St.,  has  awarded  the  contract  for  the  construc- 
tion of  an  eight-storv.  SOxlOO-ft.,  reinforced-concrete  and 
biick  factorv  at  11th  and  Brandywine  St.,  to  the  TURNER 
CONCRETE  "STEEL    CO.,    1314    Arch    St.      Noted    Feb.    4. 

Philadelphia.  Penn. — The  Pennsylvania  Laundry  Co.,  33rd 
St.,  will  build  a  one-story,  46xl70-ft.  garage  and  stable,  to 
cost  approximately  $25,000.  William  Lowenthal,  Arch.,  1208 
Chestnut  St.,  is  receiving  bids. 

Philadelphia.    Penn The    Publicker-Ward    Distilling    Co.. 

Water  St.  and  Snyder  Ave.,  will  build  a  one-story  and  a  four- 
storv  addition  to  its  plant.  Peuckert  &  Wunder,  310  Chest- 
nut St.,   is  Arch.     The  estimated  cost  is  $20,000. 

Wilmerding,  Penn. — The  Westinghouse  Air  Brake  Co.  has 
plans  completed  for  additions  to  its  plant  to  include  two  lOOx 
.'lOO-ft.  buildings,  one  65x200-ft.  building,  and  an  S0xl50-ft. 
building. 

♦Xewport,  Del. — The  Krebs  Pigment  &  Chemical  Co.  has 
awarded  the  contract  to  the  TURNER  CON.STRUCTION  CO.. 
11  Broadway.  New  York.  N.  Y.,  for  the  construction  of  Its 
three-storv,  103x223-ft.,  brick  and  reinforced-concrete  plant. 
Noted    May  6. 

♦  ilaltlmore,  Md. — The  contract  for  the  construction  of  a 
110xll9-ft..  brick  garage  at  2502  Eutaw  Ave.,  for  Isaac  E. 
Emerson,  has  been  awarded  to  WILLIAM  H.  PARKER,  1429 
East  Baltimore  St.  Joseph  Evans  Sperry,  409  Calvert  Bldg.. 
Is  Arch. 

♦  Baltimore,  Md. — The  contract  has  been  awarded  by  the 
(•,intoi\  Co..  Commerce  and  Water  St.,  to  BUR-N'S  &  RUSSELL, 
lio:!  American  Bldg..  for  the  construction  of  a  four-story, 
90xl00-ft.  store-house,  a  35xir.0-ft.  packing  house,  and  a  26x 
5s-ft.   pump  and    boiler  house,    to  cost   $55,000.      Noted    May    B. 

Baltimore.  Md.— The  Shawinlgan  Electro  Products  Co.  has 
been  organized  with  a  cupltiil  of  $250,000,  and  will  build  a 
pl.int.  Charles  E.  V.  Clarke,  Pres.  of  the  Pennsylvania  Water 
&  i'ower  Co.,  United  Statoa  Fidelity  Guaranty  Bldg.,  Is  Inter- 
ested. 

Ilngerntown,  »ld. — The  Pangliorn  Corporation  will  build  a 
two-Mtorv.  10iixllM)-rt.  factorv,  ti>  cost  $50,000.  Peuckort  .V: 
Wunili>r,"310  Chcntnut  St.,  Phllailolphia,  Penn.,  Is  Arch. 

IliintliiKton.  W.  Vn. — The  Huntington  Alloy  Co.  has  been 
ln('or|>iiia(c<l   mid    will   build   a    $25,000   plant. 

ttultmnu,  «;«.  The  Thompson  Milt,  recently  destroyed  by 
(Iro  at  ii    h<»»  or   $(O.II(lil.    u  III   bo   lebulll 


Mtiv  vM),   l!iir. 


KNCJ  1  N  K  10  IM  N  (i      N  i:\VH 


285 


«miruluuii.  \lu.  \\'.  K.  .Mi'Ciintn  iiiiil  J.  tl.  r.<'nn«lt  u  III 
lillllil  ti  lliK'o  Ntoiy  r«i'>l  pliiiil.  (••  I'oHt  |ir>,lin().  TIiu  Cdntrutt 
will    x»i>n    III-    iiwiirilt'il. 

tliilK<>)lnl<<,  'I'rnii.     'I'Iik   Sliiiiiliirtl    I'rocOHHinir  Co,    will   bullil 

11     $1(1.11(1(1     llllllltlllll      (l>     ItH      llllll. 

Clnrlniinll,  «lhl»  JnNi'nh  KiiwHoii  iinil  Kclwnnl  Uiiwniin, 
3737  flirioii  Avf..  win  liiihil  H  Ihrcc-iitory,  li(lxUii>-ft.  kh'i'K" 
iiikI  Hiilt  Mioniii.  •')<llniiit<'il  to  coMt  l.tTi.OUO.  /i-ttl«  A;  Kii|>l>. 
fi(l7  JohiiNli'ii    HI. Ik..   I.m  Aiih. 

Cliirlniintl.  Ohio  Tin-  Uiiy  K.  Hnrlow  Co  will  croct  u  foiir- 
Mtorv.  J,.(t.(i(>(i  Ixillillnk-  i>l  »"imul  iiiul  Uoh<>  St.  Hurry  lliiki-, 
■SOi  Vri>\  1.1. •((.■.•    ItMiiU    111.1k.   Ih   Ar.h. 

i'lrvrlnnil.  «»hli>  W.  .1.  t'iiil«>r.  lOimr..  IlhiinliiulInK  MIiIk.. 
luiH  i>ii-|«iii<.l  plidiH  for  tho  foiiMtriK'tloii  of  ii  tliruo-Mtory,  fidjc 
'.•lift.  rml.>ry  for  tho  Vim  n,.rii  *  Diitton  Co..  27H  KiiHt  "lllli 
St 

Clrvrliind.  »lhlo — Tho  K.  H.  Httnrnii  Co.  will  con»truil  ii 
foiir-.il.>i  >.  7(ixl':.0-ft.  ndilltloii  to  Itn  iiliint  nt  Kiu-lld  Ave.  kihI 
Liiki'vli-\v    IM. 

I'IcvclniKl.  Ohl«--Th<«  A.  Tonrhout  Co.  Ih  hnvliiK  pliiiiH  pro- 
part'.l  for  ri'luill.llnK  ItH  plant  lit  11.722  IClirlld  Ave.,  piirtliilly 
destroy.-. I    by    lire    .\pr.    2:t.    at   a    1oh»  of   $.10,000. 

ifColiimhun.  «>lili»  Tli<<  contrarl  for  the  ronslructlon  of  ii 
factorv  at  Thir.l  .\v«>.  an. I  PfHHHylvaiilii  U.K..  for  the  Solar 
I'ro.luot.M  Co..  has  1..'.mi  awar.lt>.l  to  the  SA.Ml'KI^  Al'.STIN  &; 
SON  n^..  ll.2:!0  Kuclld  Ave,  Clovelaml.  lOatlniated  ooHt,  $3S,- 
00.      Noted    Apr.    22. 

+l>n.v«on.  Ohiii — A.  nCTI^KR  &  SONS  CO.,  Toledo,  Ohio. 
h.iR  lu-eii  awarded  the  oontrnct  for  the  construction  of  the 
l>eli-o    plant. 

+  1  rliniin,  Ohio — The  contract  for  the  construction  of  ,a 
IfiOxT.'.-ri.  f;i.l.>i  v  for  the  J.dinson  Mfg.  Co.,  has  been  awarded 
to  .1.   .A.    POSS.   SJirlnKlloId.   Ohio. 

.\iulern»ii.  Inil. — The  Plost  Post  Co.  will  rebuild  Us  plant 
which   was   le.eiitly  destroyed   by    Ore. 

+l''.vnnMvllle.  Inil.— Th.'  Hlount  Plow  Works.  Walter  K. 
Hlixml.  Cen.  .M^r..  has  awarded  the  contract  to  WILLIAM 
M.    T(>UK.\.NCK.    for   the    construction    of   Its    plant. 

lIuNkrKon,  Mich. — The  Cast  Iron  Plumbing  i*t  Steam  Goods 
.MfK.  l"o.  plans  the  construction  of  a  plant  on  Western  Ave., 
to  cost   $12,000. 

liloomlnKton,  III. — George  Glldner  will  build  a  three-story, 
.S0xl0(i-fl.  K;»rage  to  cost  about  $30,000.  George  B.  Rhein- 
frank.   f.oi    Gardner    Hldg..    Toledo.    Ohio,    is   Arch. 

Chiengo.  111. — The  Chicago  Screw  Co.,  1024  South  Hom.Tn 
Ave.,  will  build  a  three-story,  brick  addition  to  its  plant  to 
cost  $35,000.  Postle  &  Fischer,  140  South  Dearborn  St.,  is 
Arch. 

rhlrngo.  III. — The  J.  F.  Jelke  Co.,  2616  West  Polk  St..  will 
build  a  $100,000  addition  to  its  plant.  D.  H.  Burnham  Co.,  80 
East  Jackson  St..  is  Arch. 

i'eorta.  111. — The  Cappel-Girard  Co.  will  build  a  $30,000 
structure  at  Harrison  and  Washington  St. 

+l'eoria.  HI. — V.  JORST  &  SONS  has  been  awarded  the 
contract  tor  the  construction  of  a  six-story.  in0xl66-ft.,  rein- 
forced-concrete  building  at  Adams  and  Oak  St..  for  the  Fed- 
eral Warehouse  Co.,  to  cost  about  $200,000.  Reeves  &  Baillie 
is  .\rch. 

^lilnaukee,  AVis. — The  Ford  Automobile  Co..  Detroit.  Mich.. 
will  build  a  seven-storv.  160x320-ft.,  plant  near  the  North- 
i\-estern   R.R..   estimated   to  cost   $250,000.      Noted   May   6. 

+Diiluth,  Minn. —  (Olticial)— W.  T.  Bray.  .\rch..  advises  us 
that  the  contract  for  th.'  construction  of  a  three-story,  50x 
115-ft..  reinforced-concrete  garage  for  W.  M.  Brindler  &  Co.. 
Lonsdale  Bldg..  has  been  awarded  to  GRORGK  H.  LOITNS- 
BERRY.  Lonsdale  Bldg.,  at  $18,750.     Noted  Apr.  2!)  and  May  6. 

.Mnpleton,  Minn.- — Borchert  Bros,  will  build  a  two-storv, 
44xl20-ft.  garage  to  cost  $18,000.  H.  C.  Gerbach,  I.  O.  O.  F. 
Bldg..   Mankato.   Minn.,   is  Arch. 

tMinneaiioIih,  Minn. —  (Olficial) — Bertrand  &  Chamberlin. 
..  Northwest  Bank  Bldg..  advises  us  that  the  contract  has 
been  awarded  to  RICHARD  BILLINGSLEY.  Kasota  Bldg., 
at  $119,995.  for  the  .-onstruction  of  a  five-story.  100x209  ft., 
reinforced-concrete  warehouse  for  the  W.  L.  Harris  Realtv 
Co.     Noted   Apr.   29   an.l   .May   6. 

St.  Paul.  Minn. — John  Morrell  Co.,  Sioux  Falls,  S.  D.,  will 
build  a  two-story.  50xl00-ft..  brick  warehouse  at  Sixth  and 
Pine  St.  Peter  J.  Linhoff,  Arch.,  Germania  Life  Bldg..  is  re- 
ceiving bids. 

Omaha.  Xeb.  —  The  Farmers  Cooperative  Creamery  Co., 
Omaha.  Neb.,  will  construct  .i  warehouse,  to  cost  $35,000. 

St.  LoiiiH,  Mo. — The  Steinlage  Sanitary  Milk  Co..  Florissant 
Ave.,  will  build  a  50xllO-ft..  reinforced-concrete  plant,  to 
cost  $50,000.     Work  will  soon  begin. 

Pine.BlnfT,  Ark. — The  Standard  Brake  Shoe  &  Foundry  Co., 
recently  organized,  contemplates  the  construction  of  a  $40,- 
000    plant. 

Spokane,  M'aMh. — The  Carstens  Packing  Co.  announces  that 
It  will  make  alterationsland  improvements  to  Its  plant  at  an 
estimated  cost  of  $40,000. 

.\lhany.  Ore. —  fOfficial) — C.  O.  Anderson  advises  us  that 
he  will   not  build   a  new  plant,   but  will  remodel  the  old  one. 

Noted   Apr.   29. 

Klamath  Falln.  Ore — The  Klamath  Falls  Meat  Co.  will 
build    a    concrete    packing    plant    to   cost    $25,000. 

Portland.  Ore. — The  Doernbecker  Furniture  Mfg.  Co.  will 
build  a  six-story,  100xl50-ft.  warehouse  at  East  28th  St.  and 
Sullivan's  Gulch,  to  cost  $50,000.  Jacobberger  &  Smith  is 
Arch. 

Portland.  Ore. — The  D.  P.  Thompson  Estate  will  build  a 
three-story,  lOOxlOO-ft.  warehouse,  brick  and  mill  construc- 
tion, at  Irving  and  15th  St.,  to  cost  about  $30,000.  Root  & 
Kerr  is  Arch. 


I'lirtliiinl,  Ore.  Woik  will  Hdiin  be  Htailed  on  (hn  conHtru.- 
Iloii  .,f  ii  iwiiHlory,  r,ilx9i.fi.,  and  ii  one-Mtory,  lzrix200-fl. 
Ixillillng    for   111.'    Wi-Htern   Huoli   &    Door  Co. 

iloMphiiru.  Orr.  The  Kenilall  Ilroii.  will  build  a  If.OO.OOU 
pliinl.      It.    S    Jiilinoii    Ih   Areh. 

4>Nnlrni,  Orr.  'I'he  Spaulding  Lumber  Co.  hnn  awnrdod  the 
roiitra.'t  for  the  rein.HleUnK  "nil  rebullilInK  of  ltd  lumber  nilll 
to    L.    ('.    1:aMT,\1AN,    Sllverton.    Ore. 

.\»oo,  r«llf.  (.Maillne-/.  pout  ..III.  e)-  rOdliliil) — The  Ahho- 
.lal.'d  oil  ••.>..  Sliiin.ii  Bl.lK.,  Han  Franeli«'.».  C.-illf.,  ndvlMVH  (in 
that  I'oMMlruetliin  woik  will  begin  Itninndliitoly  on  additional 
hIIIIh  and  tankN  nt  ItH  plant.  Arthur  K.  L.  lioll  la  Ch.  Enter. 
Not.'.l   Apr.   22. 

'VrrN,   <'nlir.--Tho    Dalrymon'H   AHNOclntnd   CondonHOd    Milk 
('.  .     will    bull. I    a    ciinilenHnry    to    coHt    about    $50,000.       V.    D. 
Whlln...!.'    Ih    InlereMled. 

CiirnlnK,  <°nlir. —  II.  J.  Hcinz  planH  to  confltruct  a  factory 
for   ollv.'   iiai'klng. 

KInKHlMirK,  <'nllf. — Tho  Klngnburg  Co-Opcratlve  Cannery 
will  .'..iiHlriicI  a  ime-Htory.  85x320-ft.,   frame  cannery  building. 

Wnoillnnil.  «'nlir.--.\  conilenHary  will  be  conHtructed  for  the 
T>.'ilrvni.'n'H  AH.M.i.l.-ite.l  Con.leiiH.'.l  .Milk  Co.,  to  coHt  about  $50,- 
00(1.      .1.    L.     Il;irlan    Ih    In  t.-ri-Hl  cd. 

Chatham,  On<. — The  Dominion  .Sugar  Co.,  Wallnceburg, 
Out.,  liaH  piirch.'ised  a  site,  and  will  build  a  sugar  reflnery  to 
eOHt    $1,000,000. 

KKDIOU Ali    fiOVF.U\MKXT    WOItK 

The  following  amountH  have  been  av.'iilable  for  certain 
works  of  rlv.'r  and  harbor  Improvement  under  authority 
of  the  river  and  hiirbor  act  approved  Mar.  1,  1915,  appropriat- 
ing $30,000,000.  for  preservation  and  maintenance  of  exiHtIng 
rlv.'r  and  harbor  works  and  for  the  prosecution  of  projects 
heretofore  authorized:  St.  Croix  River,  Maine,  $50,000;  Port- 
land Harbor,  Maine,  $105,000;  Boston  Harbor,  Mass.,  $135,769; 
New  B.'dford  and  Fairhaven  Harbors,  Mass.,  $56,610;  Harbor 
Ml  F:ill  l!i\.  r.  Mass.,  $12,000;  Harbor  of  Refiig.-  at  Point  Judith, 
R.  I.,  $75,000;  Pawcatuck  River,  R.  I.  and  Conn.,  $1000;  Thames 
River,  Conn.,  $14,500;  Connecticut  River  below  Hartford,  Conn., 
$30,000;  Branford  Harbor,  Conn.,  $4000;  Housatonic  River, 
Conn.,  $6000. 

Port  Chester  Harbor,  N.  Y.,  $10,000;  Mamaroneek  Harbor, 
N.  Y.,  $14,S00;  l':ast  Chester  Creek,  N.  Y.,  $5000;  Bronx  River, 
N.  Y.,  $100,000;  Harlem  River,  N.  Y.,  $75,000;  Plattsburg  Harbor, 
N.  Y.,  $2000;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  $3000; 
Hudson  River,  N.  Y..  $S77.7S0.  (In  addition  to  this  $877,780, 
there  has  been  allotted  from  the  jict  of  Oct.  2,  1914,  the 
additional  sum  of  $622,220,  thus  ni.iking  available  for  Hudson 
River  a  total  of  $1,500,000.)  Rondout  Harbor,  .N.  Y.,  $3000; 
Tarrytown  Harbor,  N.  Y.,  $3000;  Channel  in  Gowanus  Bay, 
N.  Y.,  Bay  Ridge  and  Red  Hook  Channels,  $125,000;  Newtown 
Creek,  N.  Y.,  $15,000;  (Jrent  South  Bay,  N.  Y.,  $5000;  Browns 
Creek,  N.  Y.,  $2000;  Sheepshead  Bay,  N.  Y.,  $5000;  Huntington 
:iarl)or,  N.  Y..  $5000;  Arthur  Kill,  or  Staten  Island  Sound.  .\.  Y. 
and  N.  J.,  $100,000;  Passaic  River,  N.  J.,  $100,000;  Shrewsbury 
River,  N.  J.,  $18,000;  Raritan  Bay,  N.  J.,  $20,000;  Keyport 
Harbor.  Mataw.an  Creek.  R.aritan,  .South,  and  I'>lizabeth  Rivers, 
Shoal  Harbor  and  Coinpton  Creek,  and  Cheesequake  Creek, 
N.  J.,  $24,00;  Woodbridge  Creek,  N.  .T.,  $6000;  Delaware  River, 
Penn.  and  N.  J.,  above  Lalor  St.,  Trenton,  N.  J,,  $6612;  Dela- 
ware River,  I'enn.  and  N.  J.,  from  Philadelphia  to  the  sea, 
$1,000,000;  "Wilmington  Harbor,  Del.,  $45,000;  Absecon  Inlet, 
N.  J.,  $60,000;  Raccoon  (Jreek,  N.  J.,  $5000;  Appoquinimink, 
.Murderkill  and  Mispillion  Rivers,  Del.,  $15,000;  Inland  water- 
way l)etween  Rehoboth  Bay  and  Delaware  Bav,  Del.,  $41,000; 
Broadkill  River,  Del.,  $5000;  Tuckerton  Creek,  N.  J.,  $5000; 
Inland  waterway,  Chincoteague  Bay,  Va.,  to  Delaware  Bay, 
Del.,  $1000;  Elk  and  Little  Elk  Rivers,  Md.,  $5000;  Harbors  at 
Rockhall,  CJueenstown,  Cl.iiborne,  and  Cambridge,  and  Chester, 
Choptank,  Warwick,  Pocomoke,  L,a  Trappe,  Wicomico,  and 
Manokin  Rivers,  and  Tyaskin  Creek.  Md.,  $35,800;  Corsica 
River,  Md.,  $4800;  I'otomae  P.iver  at  Washington,  D.  C,  $20,000. 

York,  M.attaponi  and  Pamunkey  Rivers,  Va.,  $5000;  Rappa- 
hannock River.  Va.,  $sonO;  James  River,  Va.,  $50,000;  Pagan 
River,  Va.,  $2000;  Appomattox  River,  Va.,  $5000;  waterway 
from  Norfolk,  Va..  to  sounds  of  North  Carolina.  $5000;  water- 
way from  Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C,  $400,000; 
Scuppernong  River,  N.  C,  $2900;  Shallowbag  Bav.  N.  C,  $2000; 
Fishing  Creek,  N.  C,  $1000;  Pamlico  and  Tar  "Rivers,  N.  C, 
$35,800;  Bay  River,  N.  C,  $1900;  Contentnia  Creek,  N.  C,  $1000; 
Smiths  Creek,  N.  C,  $1400;  Neuse  and  Trent  Rivers,  N.  C, 
$22,500;  waterway  from  Pamlico  .Sound  to  Beaufort  Inlet, 
N.  C,  $9000;  Beaufort  Harbor.  N.  C.  $17,000;  waterwav  con- 
necting Core  Sound  and  Beaufort  Harbor,  N.  C,  $2000;  harbor 
at  Morehead  City,  N.  C,  $3800;  New  River,  N.  C,  including 
inland  waterways  between  Beaufort  Harbor  and  New  River 
and  between  New  River  and  Swansboro,  $37,3000;  Cape  Fear 
River  above  Wilmington,  N.  C.  (locks  and  dams),  $173,000; 
Cape  Fear  River  at  and  below  Wilmington,  N.  C,  $150,000; 
Shallotte  River.  N.  C.  $1100;  Wacc.-imiiw  River.  N.  C.  and  S.  C, 
$40,000;  Winyah  Bay,  S.  C,  $70,000;  Santee,  Wateree  and 
Congaree  Rivers,  S.  C,  $15,000;  Charleston  Harbor,  S.  C.  $5150; 
Savannah  Harbor,  Ga.  (26-ft.  project),  $235,000;  Savannah 
River  below  Augusta,  Ga.,  $15,000;  waterway  from  Savannah, 
Ga.,  to  Beaufort.  S.  C.  $5000;  Sapelo  Harbor,  Ga..  $2000;  Alta- 
maha,  Oconee  and  Ocmulgee  Rivers,  Ga.,  $40,000;  Fancy-  Bluff 
Creek,  Ga.,  $2000;  St.  Jlary's  River,  Ga.  and  Fla.,  $3000;  channel 
between  St.  John's  River  and  Cumberland  Sound,  Ga.  and  Fla., 
$2500;  St.  John's  River.  Fla..  Jacksonville  to  the  ocean, 
$350,000;  Jacksonville  to  Palatka.  $10,000,  Palatka  to  Lake 
Harney.  $10,000;  Indian  River,  Fla.,  $10,000;  Caloosahatchee 
River,  Fla.,  $5000;  Manatee  River.  Fla..  $35,000;  St.  Peters- 
burg Harbor,  Fla.,  $1500;  Hillsboro  Bay,  Fla.,  $120,000;  channel 
from  Clearwater  Harbor  to  Tampa  Bay,  Fla.,  $3000;  Anrlote 
River,  Fla.,  $5000;  removing  the  water  hvacinth  in  the  St.ite 
of  Florida,  $5000;  Carrabelle  Bar  and  Harbor,  Fla.,  $20,000; 
Apalachicola  Bay,  Fla.,  $25,000;  Apalachicola  River.  Fla., 
$30,000;  Flint  River,  Ga.,  $40,000;  Chattahoochee  River.  Ga. 
and  Ala.,  $75,000;  St.  Andrews  Bay,  Fla.,  $25,000;  Choctawhat- 
chee  River,  Fla.  and  Ala.,  $25,000;  Holmes  River,  Fla..  $5000; 
Narrows  in  Santa  Rosa  Sound.  Fla.,  $5000;  Blackwater  Itiver, 
Fla.,  $5000;  Harbor  at  Pensacola,  Fla.,  $25,000;  .Mabama  River, 
Ala.,  $75,000;  Goosa  River,  Ga.  and  Ala.:  Lock  in  Dam  4  and 
Dam  5,  $56,000,  Rome,  Ga.,  to  Lock  4,  Ala.,  $50,000;  Mobile 
Harbor,  Ala.,  $107,000;  Bomile  Bar,  Ala.,  $10,000;  Tombigbee 
River.  Ala.:  mouth  to  Demopolis.  Ala..  $42,500,  Demopolis, 
Ala.,  to  Walkers  Bridge,  Miss.,  $6300;  Pascagoula  River,  Miss.. 
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SiO.300:  Gulfport  Harbor  and  Ship  Island  Pass,  Miss.,  $62,500; 
Wolf  and  Jordan  Rivers.  Miss.,  $62.50;  Pearl  River  below 
Rockport,  Jliss.,  $11,000:  Southwest  Pass,  Mississippi  River, 
$400,000:  South  Pass  Channel.  Mississippi  River,  $50,000:  Bayou 
Plaquemine,  La.,  $20,000:  Bayou  Teche,  La.,  $10,000:  waterway, 
Franklin  to  Mermentau,  La.,  $.tOOO:  waterway,  Jlermentau 
River  to  Sabine  River,  I^a.  and  Te.\..  $5000;  Calcasieu  River, 
La.,  $3000:  Bogue  Falia,  Bayou  Manchac,  and  Amite,  Chefuncte 
and  Tickfaw  Rivers,  La.,  $5000;  Bayou  Vermilion  and  Mer- 
mentau River,  La.,  including:  Bayou  Plaquemine  Brule,  $sOOO; 
removal  of  water  hyacinth  in  Mississippi,  Louisiana  and  Texas, 
$20,000;  Bayou  Terrebonne,  La.,  $15,000:  Atchafalaya  River, 
La.,   $20,000;   Bavou   Grossetete,   La..   $3000. 

Galveston  Channel,  Tex.,  $100,000;  channel  from  Galveston 
Harbor  to  Texas  Citv.  Tex.,  $50,000;  channel  to  Port  Bolivar, 
Tex.,  $40,000;  Houston  Ship  Channel,  Tex.,  $200,000:  West 
Galveston  Bay  and  mouths  of  adjacent  streams,  Tex.,  $20,000; 
inland  waterway  on  coast  of  Texas:  West  Galveston  Bay- 
Brazos  River  Section,  $15,000,  Brazos  River-Matagorda  Bay 
Section,  $30,000,  Aransas  Pass-Pass  Cavallo  Section,  $30,000, 
Guadalupe  River  Section,  $15,000:  Mouth  of  Brazos  River,  Tex., 
$30,000;  Brazos  River,  Tex.:  Velasco  to  Old  Washington, 
$10,000,  Old  Washingrton  to  Waco,  $200,000:  Port  Aransas,  Tex., 
$180,000;  channel  from  Aransas  Pass  to  Corpus  Christi.  Tex., 
$15,000;  Sabine  Pass  and  I'ort  Arthur  Canal,  Tex.,  $100,000; 
Trinity  River,  Tex.:  Open-channel  work,  $25,000,  completion 
of  instrumental  survey,  $12,000;  Cypress  Bayou,  Te.x.  and  La., 
$5000;  Red  River  above  Fulton,  Ark.,  $40,000;  Ouachita  River, 
Ark.  and  La.:  Locks  and  dams,  $111,000,  open-channel  work 
to  Camden,  $25,000;  Bayous  Bartholomew,  Macon,  D'Arbonne, 
and  Corney,  and  Boeuf  and  Tensas  Rivers,  la.,  $4000;  Yazoo 
River  and  tributaries.  Miss.,  $15,000;  Big;  Sunflower  River, 
Miss.,  $104,000;  Arkansas  River,  Ark.,  $193,350;  White  River, 
Ark.,  $14,000;  Cache  River,  Ark.,  $3000:  Black  and  Current 
Rivers,  Ark.  and  Mo.,  $24,000:  St.  Francis  and  L'Anguille 
Rivers,    and    Blackflsh    Bayou,    Ark.,    $.S000. 

Mississippi  River:  Between  mouths  of  Ohio  and  Missouri 
Rivers,  $300,000,  mouth  of  Missouri  River  to  Minneapolis, 
Minn.,  $1,000,000.  St.  Paul  to  Minneapolis,  Minn.,  $65,000, 
Brainerd  to  Grand  Rapids,  Minn.,  $6000,  Warroad  Harbor  and 
River,  Minn.,  $2000;  Zippel  Bay,  Lake  of  the  Woods,  Minn., 
$1000;  Missouri  River:  Kansas  Citv  to  mouth,  $1,000,000, 
Kansas  City  to  Sioux  City,  $50,000,  Sioux  City  to  Fort  Benton, 
$50,000;  Osage,  Jlo.,  $7500:  Gasconade  River,  Mo.,  $15,000. 

Cumberland  River  below  Nashville,  Tenn.,  $378,000;  Ten- 
nessee River,  Tenn.,  Ala.,  and  Ky.:  Above  Chattanooga,  $150,- 
000,  between  Florence  and  Riverton,  Ala.,  $100,000,  below 
Riverton,  $251,000;  French  Broad  River,  Tenn.,  $30,000;  Monon- 
gahela  River,  Penn.,  $211,200:  Pittsburgh  Harbor,  Penn.,  $7500; 
Ohio  River:  Open-channel  work,  $310,000,  locks  and  dams, 
$3,330,000. 

Ashland  Harbor,  Wis.,  $15,000;  Ontonagon  Harbor,  Mich., 
$S0OO;  Harbor  of  Refuge,  Keweenaw  Point,  Mich.,  $50,000; 
Harbor  of  Refuge.  Grand  Marais,  Mich.,  $10,000:  Menominee 
Harbor  and  River.  Mich,  and  Wis..  $7500;  Two  Rivers  Harbor, 
Wis.,  $12,000;  Port  Washington  Harbor.  Wis.,  $5000;  Milwaukee 
Harbor,  Wis.,  $15,000;  Racine  Harbor,  Wis.,  $150,000;  Kenosha 
Harbor,  Wis.,  $25,000;  Waukegan  Harbor,  111.,  $10,000;  Fox 
River,  Wis.,  $20,000;  Chicago  Harbor,  111.,  $500,000:  Chicago 
River,  111.,  $20,000;  Calumet  Harbor,  111.,  $18,000;  Calumet  River, 
111.  and  Ind.,  $22,000;  Indiana  Harbor,  Ind.,  $150,000;  Illinois 
River,  111.,  $50,000;  St.  Joseph  Harbor,  Mich.,  $15,000;  South 
Haven  Harbor,  Mich.,  $8300:  Saugatuck  Harbor,  Mich.,  $3500; 
Arcadia  Harbor,  Mich.,  $3000;  Holland  Harbor,  Mich.,  $3600; 
Grand  Haven  Harbor,  Mich.,  $30,000;  Grand  River,  Mich.,  $4200; 
Muskegon  Harbor,  Mich.,  $9500;  Ludington  Harbor,  Mich., 
$9300;  Frankfort  Harbor,  Mich.,  $3400;  Charlevoix  Harbor, 
Mich.,  $2700;  Ship  channel  connecting  waters  of  Great  Lakes 
between  Chicago,  Duluth  and  Buffalo,  $20,000;  Black  River, 
Mich.,  at  Port  Huron,  $5000:  Alpena  Harbor,  Mich.,  $5000; 
Harbor  of  Refuge,  Harbor  Beach,  Mich.,  $200,000;  St.  Mary's 
River,  Jlich.  (Fourth  lock),  $1,006,000;  Toledo  Harbor,  Ohio, 
$35,000;  Sandusky  Harbor,  Ohio,  $5000;  Huron  Harbor,  Ohio, 
$3000;  Cleveland  Harbor,  Ohio,  $92,000;  Conneaut  Harbor,  Ohio, 
$195,000. 

Erie  Harbor,  Penn.,  $30,000;  Buffalo  Harbor,  N.  Y.,  $ls7.375; 
Charlotte  Harbor,  N.  Y.,  $12,000;  Lake  Erie  entrance  to  Black 
Rock  Harbor  and  Erie  Basin,  N.  Y.,  $10,000;  Oswego  Harbor, 
iV.    Y.,    $100,000. 

Los  Angeles  Harbor,  Calif.,  $75,000;  San  Francisco  Harbor, 
Calif.,  $12,000;  Oakland  Harbor,  Calif.,  $S0,000;  San  Pablo  Bay. 
Calif.,  $15,000;  Humboldt  Harbor  and  Bay,  Calif.,  $300,000; 
Petaluma  Creek  and  Napa  River,  Calif.,  $15,000;  Sacramento 
and  Feather  Rivers,  Calif.,  $60,000;  Coquille  River.  Ore..  $76,000; 
Coos  Bay,  Ore.,  $70,000;  Coos  River,  Ore.,  $3000;  Siuslaw  River, 
Ore.,  $117,500;  Yaciuina  River.  Ore.,  $3000;  Nehalem  Bay,  Ore., 
$116,175;  Snake  iiiver.  Ore..  Wash,  and  Idaho.  $20,000;  Upper 
Columbia  River,  above  Celllo  Falls  to  mouth  of  Snake  River, 
Ore.  and  Wash.,  $37,000;  mouth  of  Columbia  River,  Ore.  and 
Wash.,  $1,500,000;  Columbia  and  Lower  Willamette  Rivers, 
below  Portland,  Ore,  $450,000;  Willamette  and  Yamhill  Rivers, 
above  Portland.  Ore.,  $25,000;  Cowlitz  and  Lewis  Rivers,  Wash., 
115,000;  Clatskanie  River,  Ore.,  $1000;  Grays  Harbor  and  Bar, 
Wash.,  $460,000:  waterway  connecting  Port  Townsend  Bay 
and  Oiik  Bay,  Wash..  $15,000;  waterway  connecting  Puget 
Sound   and   Lakes   Union   and   Washington.    $17,500. 

Kahulul  Harbor.  H.iwali.  $lo.noo:  Honolulu  Harbor.  Hawaii, 
$25,000;   San   Juan    Harbor,    P.    R..   $S000. 

Mississippi  River  Commission,  $4,000,000;  examinations,  sur- 
veys, etc.,  $500,000. 

Amount   reserved   for  contingencies,   $3,241,528. 

r.'hannri  Improvrmrnt — Herkimer,  N.  Y. — An  appropriation 
of  $11,000  has  been  made  for  the  Improvement  of  the  West 
f?anada   <;reek   channel. 

^MtorrhnniirH  nn<l  Hi.nt  SKeil— New  York.  N.  Y  — The  con- 
tract has  been  awiirde<l  to  RUGGI-ES-ROHINSON  CO,  New 
York,  N.  Y.,  at  $4  1,133,  by  the  V.  S.  Knglneer  for  constructing 
storehouse-t  and  a  boat  shed  on  Mill  Rock  at  Hell  Gate  In  the 
East  Ulver.     Noted   Apr.    I. 

♦  DrrditliiK  -Philadelphia.  Ptnn.— Hlds  will  be  received 
until  not)n,  June  21,  by  the  IT.  S.  Engineer  Offlco,  Sir.  Wlther- 
Mpooii  HIdg,,  Philadelphia,  for  dredging  In  Delaware  River, 
opposite    I'ort   Richmond  coal   piers 

lliillillnic— WaHhlngton,  l>.  C. — I'lans  have  been  prepared 
by  Hnowflen  A«hford,  Municipal  Arch.,  WaHhlngton,  IV  I..,  for 
the  construction  of  n  new  fire  ilepartinent  building  on  Now 
Jersey    Ave. 


Building — Washington,  D.  C. — Bids  will  be  received  until  3 
p.m.,  Julv  13,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  "Dept.,  Washington,  D.  C,  for  constructing  a  build- 
ing for  "the  Interior  Department  offices. 

Cement — Washington,  D.  C. — Bids  were  received  May  10 
by  the  Commissioners  of  the  District  of  Columbia  for  furnish- 
ing Portland  cement  during  the  fiscal  year  as  follows:  Alpha 
Portland  Cement  Co.,  Easton.  Penn..  $1.49  per  bbl.;  Atlas 
Portland  Cement  Co.,  New  York,  N.  Y.,  $1.09;  Giant  Portland 
Cement  Co.,  Philadelphia,  Penn.,  $1.12;  Vulcanite  Portland 
Cement  Co.,  Philadelphia,  Penn.,  $1.12;  Lehigh  Portland  Cement 
Co.,  Allentown,  Penn.,  $1.09:  Security  Cement  &  Lime  Co., 
Hagerstown,  Md.,  $1.01:  Rosslyn  Supply  Co.,  Rosslyn,  Va., 
$1.04;  Coplay  Cement  Mfg.  Co.,  Land  Title  Bldg.,  Philadelphia, 
$1.03  and  National  Mortar  Co.,  Washington,  D.   C,   $1. 

Heating  System — Washington,  D.  C. — Bids  were  received 
May  8  for  furnishing  and  installing  a  steam  and  hot  water 
distributing  system,  and  heater  at  the  U.  S.  Naval  Hospital, 
Washington,  as  follows:  (1)  work  complete,  (2)  under  bidder's 
modified  specification.  L.  B.  Jacobs.  Newark,  Del.,  (1)  $14,000; 
Enterprise  Steam  &  Hot  Water  Heating  Co..  407  North  Howard 
St..  Baltimore.  Md.,  (1)  $11989;  Walter  E.  Hill  &  Co.,  203  North 
Liberty  St.,  Baltimore,  Md.,  (1)  $12,509:  W.  G.  Cornell  Co.. 
Washington.  D.  C,  (1)  $12,248;  Noland  Clifford  Co.,  Newport 
News,  Va.,  (1)  $11,977;  John  W.  Danforth  Co.,  72  EUicott  St., 
Buffalo,  N.  Y.,  (1)  $11,997,  and  Detroit  Heating  Co.,  Washing- 
ton,  D.    C,    (2)    $9596. 

Paving  BIoolvs  and  Paving  Brick — Washington,  D.  C. — Bids 
were  received  May  10  by  the  Commissioners  of  the  District 
of  Columbia  for  (a)  repressed  paving  blocks  and  (b)  vitrified 
sewer  brick  as  follows:  Morgantown  Brick  Co.,  Morgantown, 
W.  Va.,  (b)  $17.55  per  M:  Baltimore  Clay  Products  Co., 
Baltimore,  Jld.,  (a)  $24.50  per  M,  (b)  $17.90  per  M;  Queen 
City  Brick  &  Tile  Co.,  Cumberland,  Md.,  (a)  $22.20  per  M; 
Clearfield  Clay  Working  Co.,  Clearfield,  Penn.,  (a)  $26.25  per 
M   and   Mack    Mfg.   Co.,    Philadelphia,    Penn.,    (a)    $2.50    per   M. 

Radio  Sets — Washington,  D.  C. — Bids  were  received  May  7 
by  the  Chief  Signal  Officer,  U.  S.  Army,  War  Dept.,  Washing- 
ton, D.  C,  for  furnishing  seven  radio  sets  as  follows:  Marconi 
Wireless  Telegraph  Co  of  America,  New  York,  N.  Y.,  standard 
set  $17,479,  on  modified  specifications,  $18,879;  Kilbourne  & 
Clarke  Mfg.  Co..  Seattle.  Wash..  $15,820;  Wireless  Specialty 
Apparatus  Co.,  New  York,  N.  Y.,  $15,256;  Richard  Pfund,  New 
York,  N.  Y.,  $13,825;  and  the  National  Electrical  Supply  Co., 
Washington,   D.  C,  at   $1846  per   set. 

+Resldenoe — Washington.  D.  C- — The  contract  for  con- 
structing a  superintendenrfs  residence  at  the  Tuberculosis 
Hospital  at  Washington.  D.  C,  has  been  awarded  to  E.  W. 
MOONEY,  Washington,   D.  C,  at   $5499.     Noted  Apr.   8   and   22. 

'A'Reiriring' — Washington,  D.  C. — Bids  were  received  May 
11  by  the  Secretary  of  the  Interior  for  rewiring  the  third  floor 
and  galleries  of  the  Patent  Office,  as  follows:  Charles  E. 
Brown,  New  York,  N.  Y.,  $7474;  Carroll  Electric  Co.,  $7265; 
J.  E.  Taylor  &  Co.,  $6317;  Standard  Engineering  Co.,  $6450; 
W.  G.  Cornell  Co.,  $6590;  E.  S.  Downs  &  Co.,  Philadelphia, 
Penn.,  $7473;  Hixon  Electric  Co.,  Boston,  Mass.,  $8921;  Howard 
P.  Foley  Co.,  $6925;  E.  C.  Graham,  $7270;  Capital  Electric  Co., 
$7379;  W.  B.  Watson,  $6987.  Above  bidders  of  Washington 
unless  otherwise   specified.      Noted   Apr.    29. 

*Se«er» — Washington,  D.  C. — Bids  were  received  May  12 
by  the  Commissioners  of  the  District  of  Columbia  for  con- 
structing sewers  in  Arizona  Ave.  from  New  Mexico  Ave.  to 
New.ark  St.,  as  follows:  (a)  ordinary  e.xoavation,  (b)  concrete 
masonry,  (c)  vitrified  brick  masonry,  (d)  sewer  brick  masonry, 
Warren  F.  Brenizer  &  Co.,  141  Q  St.,  (a)  $0.38,  (b)  $6.30,  (c) 
$21,   (d)   $14;  R.  J.  Beall  Construction  Co.,   (a)   $0.64.   (b)   $7.89, 

(c)  $22.84,    (d)    $16;   George    Hyman,    (a)    $0.65,    (b)    $8.50,    (c) 
$19,    (d)    $15:   William    F.    Cush,    (a)    $0.55,    (b)    $7.15.    (c)    $20, 

(d)  $14.50.     Noted  May  6. 

Building — Washington.  D.  C. — Supplementary  bids  were  re- 
ceived May  10  by  the  Commissioners  of  the  District  of  Colum- 
bia on  revised  bids  covering  the  construction  of  the  Parkview 
School.  Competition  was  limited  to  the  two  lowest  bidders 
on  the  former  opening:  Melton  Construction  Co.,  Washington, 
D.  C,  $121,000;  Wells  Bros.  Co.,  New  York,  N.  Y.,  $120,000. 
Noted  Apr.  8  and  22. 

School  Building — Washington,  D.  C. — Plans  and  specifica- 
tions are  being  prepared  by  Snowden  Ashford,  Municipal  Arch, 
of  the  District  of  Columbia,  for  the  construction  of  the  super- 
structure of  High  School  174,  at  First  St.,  N.  W.,  between  N 
and  O  St.  The  entire  building,  including  excavation,  substruc- 
ture and  foundations,  for  which  contract  has  already  been  let, 
will  cost  $550,000. 

Building — Pensacola,  Fla. — The  following  bids  were  re- 
ceived by  the  Chief,  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  May  1,  for  toilet  building  and  alterations 
in  buildings  Nos.  16.  IS  and  34  at  the  Navy  aeronautic  station, 
Penaacolii,  Fl,v.:  (1)  work  complete;  (2)  for  omitting  12 
clothes  closets:  (3)  deduct  if  sheathing  of  present  partition  be- 
tween dining  room  and  kitchen  and  lounging  room  Is  not  re- 
moved In  building  34;  (4)  deduct  for  not  lowering  celling  fix- 
tures In  building  16:  Henry  Monk,  314  West  Helmont  St.,  Pen- 
sacola, Fla.,  (1)  $KSSO  and  $325  for  light  fixtures  In  building 
No.  34,  (2)  $328,  (3)  $65.  (4)  $20;  C.  H.  Turner  Co.,  Pensacola, 
Fla.,  (1)  $9,589.  (2)  $366,  (3)  $92,  (4)  $12:  F.  M.  Blount  Con- 
struction Co.,  Pensacola.  Fla.,  (1)  $9434,  (2)  $535.  (3)  $75,  (4) 
112,  and  S.  P.  Fulghum  Co..  Pensacola.  Fla..  (1)  $9987,  (2) 
$9737,    (3)    $9927,    (4)    $9975.      Noted   Apr.    22. 

^AM*»nr — New  Orleans,  La. — The  contract  has  been  award- 
.(1  to  LKSTEIt  F.  ALE.XANDER,  New  Orleans,  at  $3189,  by 
Mai.  K.  II.  Schiilz.  U.  S.  lOnglneer  Ottlce.  New  Orleans,  for  fur- 
iilshlng  and  delivering  10.000  cu.vd.  of  stonb  at  South  and 
Soiithvv.Ht    l'asH<-s,    Mississippi    River.      Noted    Mar.    IS. 

*Mrtnl  \Vorl4-  Ashtabula.  Ohio— Bids  were  received  May 
12  for  nu'tal  work  for  superstructures  of  Ashtabula  West 
hieakwater  light  station  as  follows:  McKlnnon  Iron  Works 
Co.  Ashtaliula.  iil  $3061  ( reconunen<led  for  a<-ceptanee> ;  Cham- 
pion Iron  Co.,  Kenton,  $3188;  Ijiwronce  I).  Weaning,  Cleveland. 
$367(1,  and  August  Felne  &  Sons  Co.,  Buffalo,  $4290.  Noted 
Apr.   29 

Pout  Oilier — New  Albany,  Ind. — Bids  were  received  May  8 
by  the  Acting  Supervising  Architect,  Treasury  Dept.,  for  the 
remodeling  of  the  post  oftlce  at   New  Albony,   Ind.,  as  follows: 


May  •^0,    1:!15 
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J.  KrmI  lioKKM,  HroimburK.  SdO.ISO;  Wlllliiiii  II.  KImmkII  &  Co., 
Now  Voik,  N.  Y..  »77,7n.S:  John  (J.  IJiiltpfi-r  *  Co,  Mliioivii, 
Ohio.  |i°>S.N'.M!;  Illriiin  l.lovil  IIiiII<IIiik  &  t'lUiHlriKlloii  Co  St. 
boiilM,  Mo.,  |li7.!C7:  l-:iiil.'  l':iul.i.-y,  N.-w  Allmiiy,  |'.is,'.i;t;i ;  Inn- 
Will<l  Aloi',  <iiiiy.  JC.S.MHI;  Jain.»  l>..viiiill,  faiUon,  Olilo,  |tl!t,<(H; 
11.  1".  KiiniHWorth  .Sr  Co..  (I\v<<iinIjui'o.  Ky.,  »(l7,i;7(i,  KranU  Wi-uU- 
Icy  *   «'o,  Cuntoii.  olilo,  »77.i77.     Nolril   Apr.   S. 

Itmluliiir-  Ki'\vuii<<«  Hiiy,  Mich. — Tho  rollowintr  bldH  wnro 
ii'iTlv.il  .May  4  l>y  .MiiJ.  K.  l>  I'ork,  <'orii»i  of  KiiKlni'iTH.  Du- 
litlh,  .Minn.,  for  dri'duhiK:  (ii)  ( uitoniiKon,  Mli-h.,  :lu,iMio  cu.yd.; 
(1>)  ii|il«<'r  I'ntiaiioi',  Ki<wi>i-na\v  Wali-rwav.  .Mli'li.  IIII.IMMI  cu.yd  ; 
(c»  liarlxir  of  rcfiiKc.  lowiT  cnlruni'c.  Ki'Wi'cnaw  Walcrwiiy, 
Mich.,  4'.t.s,no()  cu.yd  :  Noilhcni  Dr.dnc  ^i  1  )o<  U  Co.  (a)  ".'••  : 
(h)  IL'c.  (c)  iOc.  total  $1(11.700;  lir.al  I.aU.H  Krudnc  &  Doik 
Co.,  (a)  iOc,  (1>)  l.'.c,  (c)  s^^.c,  total  »t.:;,r.7:!;  Zi-nllh  DrcdKc 
Co.,  (a)  U'mC,  til)  HUc,  (<•)  He.  Itilal  I.M.'.H.'i  ( ri'coinin<Mid<Ml 
for  accc|iianci<).     All   lilddcrn  of   Dululh,  Minn.     NoIimI   Apr.   T.>. 

Ilollori.— MllwauU.c,  Win.  — HldM  will  be  r<cclvrd  until  2 
p.ni.,  .Ivinc  I,  liy  the  UkIu  IIouhc  Inspector.  Milwaukee,  for 
nirnl.MhUiK   two  marine   bollerti. 

Wntrr  Syntpin — Crow  Agency.  Mont. — HldB  will  bo  received 
until  II  a.m..  May  2'.).  .1.  It.  llouHton.  Depot  guartermimtor, 
Wa.xliinuton.  I>.  C..  for  liiHtalllnK  ii  water  nyHletn  ul  the  CuHler 
llatlleili'ld  National  Cemetery.  Crow  Anency.  Noted  Apr.  X 
and    .May    13. 

I'oM  ome<P — l!rvan.  Tex.— Hlds  \v.tc>  nc.-lved  Mav    12,   l>V  the 
Acting     .><ui)ervlsln>;     Aiclilt<-ct,     Ti.n.surv     l><-pt..     Wa.MlilnKton. 
1).  C..  for  the  con.it ruction  of  a   po.m  olllce  at   Hryan.    (a)    hIucio 
fa<'e   with    llnieston.'   trinimlnKM.    »1>)    brick    face   with    llmcHtonc 
trIniinlnKM,  as  follow.-):   II.   I).   Hiown.  .San   .\ntonlo.    (a)   $36,'J2G. 
(1>)     $:t7.X0S;    tleorKC    A.    Shaul.    .Sen.'ca.    Kan.,     (a)     J.ir,,!l20.    (b 
J3't.4L'0:     Algernon     Itlalr.     MontKomcry,    Ala.,     (a)     $35,352,     (I) 
$37,137;   Kreliike-.Schafer  ConHtrvictlon  Co..    K\    Ueno,  t)kla..    (a 
$37,000.   (b)   $3!MiOO:  Volnev   K.  Tavlor.  HuntluKlon.  \V.  Vu.,   (a) 
$40.S00.     (b)    $41,700:    I'.     It.    Hubbard.    Hryaii,     (a)     $37,Oo5,     (b) 
$3!),0O5;    t'.    V.    Iteatty.    Ka.st    IJverpool,    Ohio,     (a)     $40,335,    (b) 
$42.S35.      Noted  Apr.  S. 

Pout  <)ni«'€- — Corpus  Chrlstl.  Tex. — Bids  were  received  May 
11  by  the  Actinic  Sui>ervlslnK  Architect  Treasury  Dopt.,  Wash- 
InKton.  1>.  C.  for  the  construction  of  a  post  otilce  at  Corpus 
Chrlstl.  (a)  llnht-colored  limestone  Texas,  (b)  lltjht-colored 
limestone,  other  than  Texas,  as  follows;  Colonial  Construction 
&  Supply  Co.,  Charlottevlllc,  Vli.,  (a)  $13fi.740.  (b)  $134,428; 
KlnK  Lumber  Co..  Charlottesville.  Va..  (a)  $lli5.500,  (b)  $155.- 
000;  meter  &  Wenzel  Construction  Co..  Wichita,  Kan.,  (a) 
$135,230.  (b)  $135,230;  Harnes  Hros..  LoRansport.  Ind..  (a) 
$12!>,000.  (b)  $11!>.000:  V.  T.  Shields.  San  Antonio.  Tex.,  (a) 
$12!l.S50.    (b)    $131,000;    AVcston    *    KrocRer.    San    Antonio,   Tex., 

(a)  $130,Sli3:  M.  Yeaser  &  Son,  llanville.  111.,  (a)  $129,747,  (b) 
$12fi,747;  Thomas  W.  Clssel,  Wooster.  Ohio,  (b)  $131,000;  Wil- 
liam ONeill  &  Son  Co.,  Karibault,  Minn.,  (b)  $12»,.><30;  John  G. 
Unkefer  <fc  Co..  .Minerva,  Ohio,  (b)  $125,197:  William  H.  Fissell 
&  Co.,  New  York.  (,i)  $137,300;  W.  L).  Ivovell.  Minneapolis, 
Minn.,   (b)   $128,000;  ]{.  1>.  Farnsworth  &  Co..  Fayetteville,  N.  C. 

(b)  $128,000.  and  Hiram  IJoyd  Huildint  <S:  (Construction  Co.. 
St.   Louis.   Mo.,    (b)    $129,921.      Noted    Mar.    11    and    Apr.    15. 

BulIdlnK — Ft.  Bayard,  N.  M. — Bids  will  be  received  until 
6  p.m..  June  4.  by  the  Quartermaster  for  constructing  wards 
for  ambulant  patients. 

PoMt  Oflloe — Park  City,  Utah — Bids  were  received  May  13, 
bv  the  Acting  Supervising  Architect,  Treasury  Dept.,  Wash- 
ington, D.  C,  for  the  construction  of  a  post  otficc  at  Park  City 
from:  Campbell  Building  Co.  of  Utah,  Salt  Lake  City,  $22,460. 
and  George  A.  Whitmeyer  &  Sons,  Ogden.  $25,072.  Noted 
Apr.  S. 

+Pnel  Shiii — Mare  Island,  Calif. — The  contract  has  been 
awarded  to  the  MARE  ISLAND  NAVY  YARD,  at  $999,723,  for 
constructing  the  fuel  ship  "Cuyama." 

Sewer  and  AVater  SyMteiiiM — San  Diego,  Calif. — The  time  for 
receiving  bids  for  tlie  construction  of  sewer  and  water  sys- 
tems at  the  Naval  Radio  station,  San  Diego,  has  been  extended 
to  11  a.m..  May  29.  William  M.  Smith  is  Acting  Ch.  of  Bureau 
of  Y'ards  and   Docks.     Noted  Apr.   15. 

+Road — San  Francisco,  Calif. — Contracts  have  been  award- 
ed bv  the  Constructing  Quartermaster  to  the  SUNSET  CON- 
STRUCTION CO.,  at  $lfi,5.')4,  for  constructing  a  macadam  road 
from  Lobos  Creek  to  Battery  Chamberlain,  and  to  the  D.  L. 
BIENFIELD  &  CO.,  at  $9372,  for  constructing  a  concrete  road 
from  the  Marine  Hospital  to  the  stable  site. 

+Ve««el — San  Francisco,  Calif. — The  contract  has  been 
awarded  to  the  CRAIG  SHIPBUILDING  CO.,  Long  Beach,  at 
$234,500,  for  constructing  the  steel  lighthouse  tender  "Cedar." 
Noted  Mar.  25  and  May  6. 

Cement  RoofinK:  Tile — Panama — Bids  will  be  received  until 
10:30  a.m..  Jlay  28,  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Officer,  Pan- 
ama Canal  Comn.,  Washington,  D.  C,  for  furnishing  cement 
roofing  tile. 

MlHeellaneouN  Suppllen — Panama — Bids  will  be  received 
until  10:30  a.m..  May  27,  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Officer, 
Panama  Canal  Comn.,  Washington.  D.  C,  for  furnishing  mis- 
cellaneous supplies. 

Refrieemting  Plant — Panama — Bids  will  be  received  until 
10:30  a.m..  May  27,  by  the  General  Purchasing  Agent,  Panama 
Canal,  Washington,  D.  C,  for  a  refrigerating  plant. 

■JtStcel  \Vork — Panama — Bids  were  received  May  3  by  the 
General  Purchasing  Olbcer,  the  Panama  Canal,  W.ashington, 
D.  C,  for  the  furni.shlng  or  furnishing  and  erecting  of  struc- 
tural steel  and  accessory  parts  for  shed  on  Pier  No.  18,  B.alboa 
Terminal.  Canal  Zone,  as  follows:  (a)  3,730,000  lb.,  fabricated 
and  delivered  on  dock  at  Colon;  (b)  3,730,000  lb.,  fabricated, 
delivered  and  erected  on  foundations  supplied  by  the  Panama 
Canal:  Belmont  Iron  Works,  Eddystone,  Penn.,  (a)  2.4"ic.,  total 
$91,285;  Chesapeake  Iron  Works,  Baltimore.  Md.,  (a)  2.24c., 
total  $83,553;  McClint  ic-Marshall  Co.,  Pittsburgh,  Penn..  (a) 
2.27c..  total  $S4.fi71,  (b)  2.87c.,  total  $107,051;  Milliken  Bros., 
17  Battery  PI.,  New  York.  N.  T.,  (a)  2.29c.,  (b)  2.79c.;  Penn- 
sylvania Steel  Co.,  Steelton,  Penn.,  (a)  2.2Sc.,  total  $85,044; 
United  States  Steel  Products  Co^  New  Y'ork,  N.  Y.,  (a)  2.23c., 
total  $83,179,  (b)  2.S3c.,  total  $10d,559;  Riter-Conley  Co..  Leets- 
dale,  Penn.,  (a)  2.18c.,  total  $81,314,  (b)  2.83c.,  total  $105,559. 
Noted  Apr.  1. 
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^>rn  Willi  llriMliiii.  MnHH. — The  contract  for  bulldliiK  a 
com  ii-le  wall  ul  .MeiianiHha  Inlet  waH  awarded  by  the  Board 
of  Harbor  and  Land  CnninilMidoiierH  to  DENNIH  F.  CKoWLKY, 
<I5N  AduinH  SI.,  IwiMl  .Milton,  ill  $)1.40  per  cu.yd.:  Other  bIdH 
were;  lli-rberl  N.  Hinckley,  Vineyard,  Haven,  $0.75.  John  U. 
Iluike,  7S  DevoiiHhlre  HI.,  lloMton,  |<I.H4;  CavunaKh  Co.,  lOfl 
DevoiiMhIre  SI,  ItoHlon,  $<i.;Ml;  A.  WllllumH  A  <;o.,  3 
CnllliiK  SI.,  lloHton,  fn.90;  lieiijiimln  <.'.  Cromwell,  Vltieyard 
Haven,  $9;  JamoM  M.  (Connolly,  HvanniM,  MaMM.,  $10.45;  (ii-orgo 
T.  Keiidio  Co..  270  Condor  St.,  ICaHt  KoHtoii,  $1050;  HuhI  A. 
WllllamH,  3  North  Hii.,  BoHtoii,  $11.50.  William  F.  WllllamH, 
State    HouHi',    Ih    Ch.    Knur. 

*\Vhnrveii— Woods  Hole  Muhm. — f  Olllclal)— Hldn  will  bo 
received  until  noon,  June  12,  by  Col.  John  MIIIIm,  Newport, 
II.  1.,  for  rebulldliiK  wharveM  and  building  a  new  Hea  wall 
and    coal    houxe   at    the    I'.    ,S.    Bureau    <if    FlnherleH    .Station. 

AMredKlnit  Block  Inland,  11.  I  -  r(illlclal  I-  Bldn  will  be 
received  until  noon,  June  16,  by  Col.  John  Mllll»,  Newport,  for 
dredging    In    the    barbor    of    refUK*-'    at    HIrjck    Inland. 

*«ienera«lnK  Xetn  -Buffalo  N.  Y.  -fOlllclal) — BUIb  will  be 
recelveil  until  4  p.m..  May  2.5,  by  the  State  Board  of  Army 
CommlsslonerH,  c/o  the  State  Architect,  (Capital,  Albany,  for 
fuinlHliIng  gaHOlinc  engine  driven  electric  generating  setil 
for  Troop   1    Armory,   Buffalo.      Franklin    W.    Ward   is  Secy. 

ASiilinny — New  York,  N.  Y. —  (liorough  of  Brooklyn)  —  Bldn 
wi-re  receiveil  by  the  Public  Servlci'  CommlH.Hlon  for  the  First 
l)lslrlc-l,  154  Nassau  St.,  New  York,  May  18  for  the  c onstriictlon 
of  Sec-tlon  No.  2  of  liouto  No.  49.  a  part  of  the  Culver  Rapid 
Transit  K.R.  A  three-track  elevated  railroad,  beginning  .at 
a  point  In  Gravesend  Ave.  about  525  ft.  south  of  Bay  Parkway 
aruJ  I'Xtending  southerly  over  Gravesend  Ave.  and  Shidl  Rd.  to 
a  point  about  525  ft.  south  of  Ave.  X  Is  required.  Tho 
unolllcial  totals  are  as  follows:  Oscar  Daniels  Co.,  Woolworth 
BIdg..  $863,775;  Snare  &  Triest,  $867,390;  A.  L.  Guldone  &  Son, 
Inc.,  $877,097;  Phoenix  Bridg<-  Co.,  $877,920;  Post  &  .Mc(Jord, 
$894,192;  Ft.  I'itt  Bridge  Works.  $898,184;  Connex  Engineer- 
ing &  Construction  Co.,  $908,000;  Conn<rs  Bros.,  $908,604;  T.  A. 
Gillespie  Co..  $914,000;  Arthur  McMullen,  $922,637;  E.  E.  Smith 
Contracting  Co.,  $929,000;  Uodgers  &  Hagerty,  Inc.,  $933,000; 
Norton  Gorman  Contracting  Co..  $936,000;  Jobson  Glfford  Co., 
$982,587;  H.  P.  Converse  Co.,  $1,051,006;  McClintic-Marshall  (Co. 
(no  figures  given).     Noted   Apr.   29. 

PInxa — New  York.  N.  Y. —  (Borough  of  Brooklyn) — (Offi- 
cial)— The  following  are  the  bids  received  by  Cabot  Ward, 
Pres..  Park  Bd.,  Municipal  Bldg..  for  the  reconstruction  of 
the  Prospect  Park  Plaz.i  at  Ninth  and  15th  St.:  James  A. 
Heaney,  $14,800;  Ward  &  Tullv,  Inc.,  West  20th  St.,  Brooklyn, 
$13,586;  Frank  J.  Gallagher',  $15,770;  Edward  Emberton,  $15,- 
519;  P.  G.  Fearon  Co.  Inc.,  $16,824;  Charles  A.  Myers  Con- 
tracting Co.,  $17,815;  Topeka  Paving  Co.,  Inc.,  $19,006.  Noted 
May    6. 

Improvement  of  Bay — New  York,  N.  Y. — (Borough  of  Brook- 
lyn)— The  plan  for  improving  Mill  Basin,  an  important  link 
in  connection  with  the  iini)rovement  of  Jamaica  Bay,  has  been 
decided  on  by  the  Sinking  Fund  Committee.  The  city  is  to 
develop  the  basins  in  the  bay  and  provide  the  wharfage 
facilities,  while  the  War  Department  will  dredge  the  necessary 
channel  to  the  outlet  of  the  bay  in  the  Atlantic  Ocean.  R.  A. 
C.    Smith    is   Comr.    of    Docks   and    Ferries. 

Locomotive  Cranes — New  York.  N.  Y. — (Borough  of  Man- 
hattan)—  (Official) — The  following  are  the  bids  received  by 
the  Department  of  .Street  Cleaning  for  furnishing  and  de- 
livering four  locomotive  cranes:  Ohio  Locomotive  Co..  $15,200; 
Brown  Hoist  Co.,  $14,316;  McMyler  Interstate  Co.,  $15,200; 
l);iveiiport  Locomotive  Works,  50  Church  St..  New  York.  $12.- 
000;  Industrial  Works,  $13,644;  Browning  Co.,  $15,200.  Noted 
Apr.    29. 

Trailers — New  York,  N.  Y. —  (Borough  of  Manhattan) — 
(Official) — The  following  are  the  bids  received  by  J.  T.  Feth- 
erston,  Comr.,  Dept.  of  Street  Cleaning,  Municipal  BIdg., 
for  furnishing  and  delivering  11  trailers.  G.  B.  Marks.  $12,- 
782;  Goodroad  Machine  Co.,  $13,530;  Charles  Havas  &  Co., 
Inc.,  509  East  18th  St.,  New  York,  $8910;  General  Vehicle  Co., 
$15,653.      Noted    May    6. 

Trailers — New  York,  N.  Y. —  (Borough  of  Manhattan)  — 
(Official) — Bids  will  be  received  until  2  p.m..  May  24,  by  Mar- 
cus M.  Marks,  Borough  Pres,,  Municipal  Bldg.,  for  furnishing 
and   delivering   eight    trailers. 

Concrete  Dam — Wallkill,  X.  Y. — According  to  press  re- 
ports, bids  will  1)6  received  by  the  Town  Clerk  until  2  p.m., 
May  29,  for  constructing  a  concrete  dam  across  the  Wallkill 
River. 

Fire  Station — Bayonne,  N.  J. — The  City  Commissioners  are 
considering  the  construction  of  a  new  firehouse  at  25th  St. 
and    Prospect    Ave. 

AVharf  and  Ferry  House — Elizabeth,  N.  J. — The  Staten 
Island  Ferry  Co.  has  notified  the  Union  County  Board  of 
Chosen  Freeholders  that  it  will  construct  a  wharf  and  ferry- 
house  on  the  Elizabeth  side  of  the  sound  to  cost  about  $25,000. 

-A^Rip-Raii — Sandy  Hook,  N.  J. —  (Ft.  Hancock  posjt  oflSce)  — 
(Official) — Bids  wil  be  received  until  noon.  May  29,  by  Col. 
Frederic  V.  Abbot,  Army  Bldg.,  Whitehall  St.,  New  York,  N. 
Y.,  for  rip-rai)  stone  for  repair-  and  enlargement  of  sea  wall 
at  south  end  of  U.  S.  lands  at  Sandy   Hook. 

Stable  and  StorehouNe — Jersey  City,  N.  J. — -Plans  have  been 
completed  for  a  stable  and  storehouse  for  the  citv,  the  build- 
ing will  be  three  stories,  50x75  ft.,  of  brick.  The  estimated 
cost   is  $50,000. 

Stadium — Jersey  City,  N.  J, — The  city  plans  to  construct 
a  stadium  In  Reservoir  Park,  to  seat  30,000.  A.  H.  Moore, 
(Comr.,    is   in   charge. 

Fire  Station — Jersey  City,  N.  J. — The  City  Commissioners, 
May  13,  decided  to  construct  a  firehouse  in  the  Hudson  City 
section. 

firand  Stand — Newark.  N.  J. — The  County  Park  Commis- 
sioners and  Board  of  Chosen  Freeholders  have  decided  to  erect 
a  reinfor-ced-concrete  grand  stand  at  the  Weequahic  Park  race 
track.  William  Field.  Engr..  Newark,  has  prepared  plans  for 
the  structure,  which  is  estimated  to  cost  $68,000. 
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Park  Improvements — Newark,  N.  J. — The  Essex  County 
Park  Commission  has  asked  the  Board  of  Chosen  Freeholders 
for  an  appropriation  of  $2d0.0ik1  for  park  improvements.  The 
Finance  Committee  of  the  Hoard  has  voted  to  recommend  the 
issuing  of  park   bonds  for  that  amount. 

Terminal  ImprOTement — Perth  Amboy,  N.  J. — The  Lehigh 
Valley  R.R.  -nill  enlarge  its  coal  storage  terminal  to  provide 
trackage  and  facilities  for  300  additional  cars.  The  cost  is 
estimated   at   $25,000. 

Motor  Fire  Apparatus — Weehawken,  N.  J. — Bids  were  re- 
ceived by  the  Township  Commissioner,  Jlay  10,  for  one  mo- 
tor-driven 6.'>-ft.  hook  and  ladder  truck  as  follows:  Amer- 
ican La  France  Co.,  New  York  (four  bids),  $11,000:  $9200; 
$9400:  $10,200:  A.  Woodhouse  Mfg.  Co.,  $11,000;  Front  Drive 
Motor   Co.,    $7900:    Seagrave    Co.,    Boston,    $9684. 

Motor  Fire  Apparatus — West  New  York,  N.  J. — The  Town- 
Council  plans  to  purchase  two  motor-driven  hook-and-ladder 
trucks. 

Trap  Rock — Woodbridge,  N.  J. — Bids  will  be  received  by 
the  Township  Committee  until  8:30  p.m..  May  24,  for  fur- 
nishing 30  carloads  of  crushed  trap  rock,  in  sizes  of  %-,  1-, 
1%-  and   2%-ln.   Andrew  Keyes  is  Township  Clk. 

♦  Sewage  Disposal  Plant — Beaver  Palls,  Penn. — (Official) — 
Bids  will  be  received  until  7:30  p.m.,  June  S,  by  the  City 
Council  for  constructing  a  sewage  disposal  plant  at  Beaver 
Falls.     Leo  Hudson,   1210   House  Bldg.,   Pittsburgh,  is  Engr. 

'♦Substructure — Erie  Harbor,  Penn. —  (Official) — Bids  will 
be  received  until  11  a.m.,  June  19,  by  Capt.  L.  V.  Frazier, 
Federal  Bldg.,  Buffalo,  N.  Y.,  for  constructing  a  concrete 
substructure  on  north  pier,  Erie  Harbor. 

+Canal  >Vork — Phoenixville,  Penn. — The  Schuylkill  Navi- 
gation Co.  has  awarded  a  contract  for  the  widening  of  the 
intake  of  the  canal  at  Black  Rock,  near  Phoenixville.  to  L.  H. 
FOCHT  &  SON.  The  intake  at  present  is  about  4.5  ft.  wide 
and  it  is  planned  to  make  it  100  ft.  wide.  The  cost  will  be 
about  $25,000. 

•Concrete  AVall — W^ilkes-Barre,  Penn. —  (Official) — The  fol- 
lowing are  the  bids  received  for  building  a  concrete  re- 
taining wall  along  Solomon's  Creek  between  Franklin  and 
Vulcan  St.:  C.  J.  Carroll,  $12,625;  Davis  &  Parrv,  $12,710;  D. 
M.  Rosser,  $13,492:  Arthur  Casey,  $13,632:  Melan  &  Rvan, 
$13,685:  A.  L.  Anderson  &  Bro.,  $14,373:  Denburger  Construc- 
tion Co..  $14,540;  C.  R.  Camp,  $15,074:  M.  J.  Malloy,  $15,154; 
George  H.  Buckland,  $15,769;  Joseph  Banks  Construction  Co., 
$15,873;  Whittaker  &  Deihl,  $16,212:  B.  G.  Coons  Contracting 
Co.,  $16,410:  H.  R.  Coronway.  $17,555:  John  E.  James,  $17,709; 
C.  Watkins  &  Son,  $18,227;  Sessler- Weaver  Co.,  $20,942;  C.  M. 
Neeld  Construction  Co.,  $26,200.  B.  K.  Finch  is  City  Engr. 
Noted  Apr.   15. 

♦Machinery — Washington,  D.  C. — (Official) — Bids  will  be 
received  until  2  p.m.,  June  8,  by  B.  Sweeney,  Department  of 
the  Interior,  for  furnishing  stokers,  coal  and  ash  handling 
machinery   and   other  appliances   for  a   power  house. 

Earth  Fill — Christiansburg,  Va. — See  item  under  "Bridges." 

Drainage — Wilmington.  N.  C. — Bids  will  be  received  until 
noon.  May  24,  by  M.  F.  H.  Gouverneu,  Secy.,  New  Hannibal 
County  Drainage  Dist.,  No.  1,  for  nine  miles  of  ditches.  The 
work  involves  53,000  cu.yd.  of  excavation  and  the  construc- 
tion of  ten  small  wooden  bridges.  J.  L.  Becton  is  Engr. 
Noted    Feb.    11. 

^Ditches — Dyersburg,  Tenn. —  (Official) — The  contract  has 
been  awarded  by  the  Board  of  Directors  of  the  Reed's  Creek 
Drainage  District.  Dyer  County,  to  R.  H.  &  G.  A.  McWIL- 
I>IAMS,  Memphis.  Tenn.,  for  660.000  cu.yd.  of  ditch  excavation. 
The  contractor  also  purchased  the  bonds.  The  Morgan  Engi- 
neering  Co..   Memphis,   Tenn.,   is   Engr.      Noted   Apr.   22. 

DredKinK — Akron,  Ohio — The  Commissioners  of  Summit  and 
Wavne  Counties  are  considering  the  dredging  of  Chippewa 
ditch. 

DrainaKe — Canton,  Ohio — Bids  will  be  received  until  noon. 
May  24,  by  Z.  W.  Kent,  Dir.  of  Pub.  Ser.,  for  the  construction 
of  drainage  ditches  and  tile  drains. 

Ditches — Canton,  Ohio — The  County  Commissioners  con- 
template constructing  Sugar  Creek  ditch,  a  distance  of  12 
miles,   and   Domer  ditch,   a  distance   of  two   miles. 

PlayKround — Cincinnati,  Ohio — Plans  are  being  prepared 
by  A.  Lincoln  Ferhheiiner,  L.vric  Theater  Bldg.,  for  a  pla.v- 
ground  on  Third  St.  near  Martin  St.  The  plans  include 
swimming   pools   and    the   estimated   cost   is   $45,000. 

Recreation  Center — Columbu.s.  Ohio — The  following  are  the 
bids  received  for  constructing  the  recreation  center  In  Glen- 
wood  Park:  Erne.st  Kroener,  $21,4X4:  F.  H.  Nichol.  $24.- 
681;  Hugh  H.  Carr,  $24,498;  Knox  &  Phillips,  $24,157:  John  H. 
Hina,  $25,161;  E.  E.  Beckett,  $25,779;  Bebb  &  Thomas.  $28,- 
200.      Noted    Mar.    II. 

♦  Hrldire  Repair — Toledo,  Ohio — (Official) — Bids  will  be 
received  until  noon,  .June  1,  by  A.  W.  Boardman,  DIr.  of  Pub. 
Serv.,  for  repairing  the   Fas.sett  St.  Bridge. 

Dre«luln«c— Chicago,  Til. — Bids  will  be  received  until  11  a.m.. 
May  26,  by  W.  K.  Moorhouse,  Comr.  of  Pub.  Works  for  dredg- 
ing the  river  at  the  South  Kalsted  Bridge  over  the  south 
branch  of  the  Chicago  River. 

Dralnnxe — Bennett,  Wis. — A  drainage  project  l.«i  planned 
for  this  district,  whiih  wilt  Include  about  30,000  acres  of  land. 
I)avld    Dobble,   Superior,    i.s   Interested. 

^Motor  Fire  Apparntiis — Milwaukee,  Wis. — The  contract 
for  furnl.MhIng  three  combination  chemical  and  hose  wagons 
has  been  awarded  by  the  Board  iif  Public  Work.M  to  the 
HEAOriAVE   CO.,   Columbus,   Oh!.),    at    $15,000. 

♦♦♦'oncrete  Diim  anil  Hnlkhenil — Waverly,  Iowa  —  The  con- 
tract   for    the    ciiiiHtnictlon    of    m    conrrefe    dam    unci    bulkhead 

across    the    Cedjir    Illver    has    I n    awarded    to    PKICK    llltos.. 

East    JcircLin.    Mich.,    ii  t    $.''..  ID    per    cu.yd.      C.    A.    Cool    Is    Keigr. 
Noted    A|ir.   22 

nitch  Litchfield,  Minn.  —  Bids  will  be  received  until  May 
17  hv  A.  ').  Palmciulst,  County  Audr.,  for  coiiHtructlng  Ditch 
No,   id.     The  ostlmntod   cost   Is  $19,000 


Speeilway — Wichita,  Kan. — The  construction  of  a  motor 
speedway,  to  cost  $250,000  is  contemplated.  J.  J.  Jones, 
Wichita,    is    interested. 

Park  Improvements — Omaha,  Neb. — The  city  will  issue 
$50,000  in  bonds  for  park  improvements.  Watson  Townsend  is 
City  Engr. 

+Levee — Helena,  Ark. — According  to  press  reports,  the 
Board  of  Directors  of  the  Cotton  Belt  Levee  District  awarded 
a  contract  to  J.  A.  BURT,  of  Bond  &  McMurray,  Beulah,  Miss., 
for  1.388,000  yd.  of  levee  improvement,  at  16.9Sc.  per  yd.  Noted 
Apr.    29. 

Drainage — Eagle  Lake,  Tex. — Bids  will  be  received  by  the 
Commissioners'  Court  of  the  Colorado  County  Drainage  Dis- 
trict No.  1  until  10  a.m.,  June  1,  for  the  excavation  of  about 
16  miles  of  drainage  ditches.  The  Norris  Engineering  Co., 
Wharton,  Tex.,  is  Engr. 

♦Building — Ft.  Sam  Houston,  Tex.— (Official) — Bids  will 
be  received  until  11  .a.m.,  June  4,  by  Constructing  Quarter- 
master for  constructing  the  commanding  officers'  quarters, 
barracks  and   stable. 

♦Buildings — Ft.  Sill,  Okla. — (Official) — Bids  will  be  received 
until  11  a.m.,  June  15,  by  the  Constructing  Quartermaster, 
for  constructing  quartermaster  corps  barracks,  double  set 
engineer's  quarters  magazine,  additions  to  four  barracks 
buildings,  five  stables,  repairing  nine  double  officers'  quarters 
and  other  buildings. 

Fire  Apparatus — Boise.  Idaho — (Official) — Bids  will  be  re- 
ceived by  Nancy  E.  Robertson,  City  Clk.,  until  noon,  June  3, 
for   one   motorized   combination   chemical   and   hose   wagon. 

♦Reclamation  Work — Provo,  Utah — (Official) — Bids  will  be 
received  until  2  p.m.,  June  16,  by  A.  P.  Davis,  (?h.  Engr.,  U.  S. 
Reclamation   Service,   Provo,   for   reclamation   work. 

Ditches — Bellingham.  Wash. — Bids  will  be  received  until 
10  a.m..  May  25,  by  W.  D.  Wallace,  County  Audr.,  for  the 
construction  of  a  main  ditch  and  three  laterals  for  Drainage 
Improvement   District  No.   7. 

Elevators — Seattle,  Wash. — Bids  will  be  received  until 
June  1,  by  Byron  I'helps,  Clk.,  Board  of  County  Commission- 
ers for  furnishing,  delivering  and  installing  electric  pas- 
senger elevators  of  the  "drum"  and  "traction"  types,  in  the 
new  King  County  Courthouse.  Plans  on  file  in  office  of  A. 
Warren  Gould,  Arch.,   American  Bank  Bldg.,   Seattle. 

Fill — Tacoma.  Wash. — A  proposition  has  been  submitted  to 
the  County  Commissioners  by  Commercial  Waterway  Dis- 
trict No.  1,  Hylebas  Creek  Diking  District,  for  filling  Lincoln 
Ave.  and  traversing  tideflats,  a  distance  of  1  Vs  miles.  H.  H. 
Henderson,  Anderson  is  Ch.   Engr.  of  the  District. 

Addition  to  Dock — Portland,  Ore. — Emil  Schacht  &  Son, 
Portland,  is  preparing  plans  for  an  addition  to  the  Albers 
Dock.  The  addition  will  be  of  fireproof  construction  and 
will  cost  about  $20,000. 

Repairs  to  Dry  Dock — Portland,  Ore. — Bids  submitted  to 
the  Port  of  Portland  for  repairs  and  changes  to  the  pontoons 
on  the  public  dry  dock  at  St.  Johns,  were  rejected  and  new 
bids  will  be  received.  Bids  cover  two  propositions,  (a)  for 
tearing  down  old  wings  and  reconstructing  same,  (b)  for 
new  wings. 

Levee — El  Centro,  Calif. — The  Board  of  Directors  of  the 
Imperial  Irrigation  District  has  authorized  C.  R.  Rockwood, 
Ch.  Engr.,  to  construct  an  extension  of  7%  miles  of  the  Vol- 
cano Lake  levee. 

Pier — La  Jolla.  Calif. — A  donation  ©f  $100,000  has  been 
received  b.v  the  Scripps  Institution  for  Biological  Research. 
The  extension  of  a  1000-ft.  concrete  pier,  and  the  erection  of  a 
fireproof  library,  museum,  aquarium,  and  several  dwellings 
are    planned. 

Ferry  Boat — Richmond,  Calif. — A  ferry  boat  to  cost  about 
$125,000  will  be  built  for  the  Rlchmond-San  Rafael  Ferry  Co. 
M.  Moch  is  Supt. 

+.Vddition  to  Bulkhead — Stockton.  Calif. — The  contract  for 
constructing  a  new  addition  to  the  bulkhead  on  the  north 
side  of  Stockton  Channel  has  been  awarded  to  JACOB  & 
SAVLES.    Stockton,    at    $36.23    per    lin.ft. 

Dam — Montreal,  Que. — Bids  will  be  received  until  June  15 
by  the  Quebec  Streams  Commission.  McGill  Bldg.,  Montreal, 
for  a  storage  dam  at  La  Loutre  on  the  St.  Maurice  River.  O. 
Lefebvre    is   Ch.   Engr. 

♦  Supplies — Toronto,  Ont. — (Official) — Bids  will  be  received 
until  noon.  May  25,  by  T.  L.  Church,  Chn.  Bd.  of  Control,  for 
cedar  ties  for  the  Lansdowne  Ave.  extension  of  the  Toronto 
Civic    Ky.    and    for    a    5,000,000-gal.    pump. 

DredKlng — New  Westminster,  B.  C. — Bids  will  be  received 
until  4  )>.m..  May  27,  by  R.  C.  Desrochers,  Secy.  Dept.  of  Pub. 
Wka:,  Ottawa,  Out.,  for  dredging  at  Shoal  Passage,  Howe 
Sound,  Comox-Atlin  District,  B.  C.  Specifications  can  be  ob- 
tained  from  C.   B.   Worsfold,   District   Engr.,   New   Westminster. 

Bl!II.UI\<iS 

Chlsholm,  Maine — I.  M.  Leguemec,  St.  Rose  of  Lima  School, 
Is  receiving  bids  for  the  construction  of  a  two-storv.  65x130- 
ft.  school,  to  cost  about  $40,000.  T.  G.  O'Connell,  IS  Boylston 
St..    Boston,    Mass.,    Is    Arch. 

^DccrlnK.  Maine — J.  W.  Honlipan  has  awarded  the  contract 
to  F.  \V.  Cl'N.NLN'cMIAM  CO..  430  Congress  St..  Portland,  Maine, 
for  the  constiuctlon  of  a  two-story,  56x9S-ft.  school  to  cost 
$40,000.  T.  G.  O'Connell,  18  Boylston  St.,  Boston,  Mass..  Is 
Arch. 

+MnncheMtcr.  M.  II, —  A.  BRUNNELLE,  316  Kelley  St..  has 
been  awarded  the  cimtrait  I'lir  the  construition  of  a  two-story, 
rir>xl27-rt  Hcho.il  and  church  to  cost  $60,000.  J.  N.  Ouerttn  316 
Kelley    St..    I.s    Arch.      Noli'd   Jan.    7. 

^Miuiehrsler.  \.  II. — The  Eagle  Amusement  Co.  has  award- 
ed the  i.iiitiuct  to  K.  X.  FLAM.MIL,  1S9  B.lniont  St.  for  the 
lon.Mli  iiitlcm  of  a  four-storv,  90xlO0-rt.  theater  to  cost  $60,000. 
Wilfred    K.    Provost,   681    Union   St.,   In    Arch. 
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lluMlon.  .>!>■■. —  IIIiIh  hnw  l)*on  riTi-lvi-il  for  tin'  conNlru<-tli>n 
of  a  oiii'-Htury,  lilx  i::&-r(.  fluirch  fur  tin-  St.  AiiilirnHii  ('iiiiKn<- 
mitlDii.  Ki'V.  Joliii  II  lliirrlKitii  Im  imriliir.  Tli«  oHtliiinti-il  cniit 
i:<  11(1. 000.      W.    II     .M.dliit.v,    liil    Tr.  iiioiii   St..  Ih   Anil. 

lloHton,  Mnaa.  Tliu  MuHHurliiiHi'llM  (ioncriil  IloHpllal  will 
hiilltl  II  r»iir-iit»r.v.  100xl20-rt.  iidiiiliiliitratlon  liiilldliiM:.  Shcp- 
li-.v.  Itiitan  &  CoolUlKf,  Arch..  rJ2  AmcM  MIiIk..  I>"h  rocclviMl 
n<vlM<'tl    l>UlH. 

lloMton,  MniiM.  rrcllmlnary  iilaiiH  iiri'  lirlim:  |iri'par(<<l  fur 
an  aiiailloii  ti>  llw  I!»h(oi>  Stall'  ll«H|iltal.  to  cohI  $  IdT.himi.  TIk' 
Statr  Iti'liKl  of  iMNalilty,  Sli  Stair  lluiliii',  In  I  ti  rliarKi'  iif  lh>' 
roiiHtriK'tloii.       Kriiilall.    Taylor    *    Co..    »3    Kfili-ral    St..    Im    An-li 

^IIOHt MnoM.- The  (!KOIt(!K  A.  Kit  I.I.Kit  dy.  Kll  Stati- 
st.. ha.s  lii't'ii  MWanliMl  tlx'  roiilriu-t  for  tlii'  roiiHlruc'lloii  of  a 
tliri'i'-.Mtiiry  aililltloii  to  the  Wi'itl worth  liiHlltiilc.  lliinlliiKton 
.\v.-  .  to  i-.i.st  $:;tiii.noO.      I'cabody  \-  StruriiH.  53  Stair  St..  Ih  Arch. 

^Ilimton.  Mnan. -Mayor  Ciirli-v  haH  awarili-d  th<>  ro?ilrart  to 
H'l.irs  A.  SfllWKINKI'UTII.  ST.  ('oiiKrosn  St.,  for  thr  <on- 
sirmtlon  of  an  aildltion  to  thr  IliKh  School  of  Prnctlcnl  Art». 
I'hi'  •'Stlinatod  coMt   Is  (fiO.dOO. 

^Iloaton.  MnNH. — -.Iiiinrx  M.  Crirlov.  Mavor,  ha»  awardod  tin- 
lontMi.l  foT  thf  .onstrintloii  of  an  addition  to  the  llv<I.'  Park 
S.  hool  to  t'll.Mtl.KS  n    tiUAt'i;.  at  an  cHtlinatcd  cost  of  $r>n.00((. 

^llonton.  MnHH. — AV.  Stanlov  Tripp.  Sf.  Milk  St..  has  award. d 
thr  i-onlra.t  l.i  I..  1,.  SKI, MOW'.  1.16  Mrlnhton  Ave.  for  th.'  <on- 
.«triutlon  of  a  foiir-story.  SSxHfi-ft.  apartment  block,  at  Hrl^h- 
ton  and  Park  Valo  Ave.,  to  cost  JSO.OOO.  John  C.  StulTord.  16 
Hcacon    St..    I.s    .\rch. 

lloHttin,  MnHN. — Charles  O.  Dawes  will  build  a  hotel  for 
the  vineniploy.'d  to  co.st  $100,000.  Rrown  &  Walcott.  19  South 
l.'i  Sail.'   St..    Chicago.    111..    Is  Arch. 

IIONton.  Mnnn W.  J.  MacDonald.  95  Milk  St..  plans  the  con- 
struction of  a  two-story  coliseum  to  cost  about  $100,000. 
(Icorjte  N.  Meserve,  95  Milk  St.,  and  C.  H.  Blackall,  20  Beacon 
St..  are  Arch. 

Chleopec.  Mniwi.^The  Flsk  Rubber  Co.  will  build  an  office 
IniiUlini;  on  Oal;  and  Grove  St. 

nnnvrrn,  MnNM. — Competitive  deslprns  for  a  high  school  will 
he  received  by  the  School  Committee  tintil  .June  1.  Daniel  N. 
Crowley.    SI   Wa.'shinKton  St..   is  Chn.   of  Com. 

+Lim'rrnre,  MnNH. — The  eoiitract  for  the  construction  of  a 
two-story.  BfixlMi-ft.  i>arochial  school  has  been  awarded  to 
PATRICK  CUKRIX.  127  Rutler  St.  T.  Edward  Sheehan,  Tre- 
niont   Bldp..   Boston.    Mass..    Is   Arch. 

Lynn,  Mann. — The  Vallodolid  LodRC.  Kniprhts  of  Columbus, 
James  .T.  Donohue.  Treas..  ,S1  Jefferson  St..  will  build  a  $100,000 
lodpe  and  store  buildincr.  Joseph  D.  McOinniss.  16  ArllnBton 
St..   Boston.   Mass..   is  .\rch. 

*Mnynnr.l.  Mnni..— JOSEPH  M.  DOLAN  CO.,  197  Sidney  St., 
CanU)ridKe.  Mass..  has  been  awarded  the  contract  for  the  con- 
struction of  a  two-story,  56xl25-ft.  school,  to  cost  $60,000. 
Charles  R.  Greco.  8  Beacon  St.,  is  Arch.  Noted  Mar.  11  and 
Apr.   8. 

+\ew  Bedford.  Mann. — The  Dartmouth  Historical  Society 
has  awarded  the  contract  to  the  WII,LI.\M  CRANK  (^(IN- 
STRUCTION CO..  Vassar  St..  Cambridse.  Mass..  for  the  con- 
struction of  a  two-story.  45x90-ft.  museum,  estimated  to  cost 
$100,000.  Henry  Vaughn,  Pemberton  Bldg.,  Boston,  Mass.,  is 
Arch. 

Revere,  MoNfi. — Meyer  Dana.  209  Washington  St.,  Boston. 
Mass..  contemplates  the  construction  of  a  one-story  picture 
theater,  to  cost  $4.5.000. 

Salem,  Monn. — The  city  of  Salem  plans  the  construction  of 
a  two-story,  7.5xn0-ft.  school,  to  cost  $90,000.  James  E. 
McLaughlin.   Ill   Devonshire  St..  Boston,  Mass.,  is  Arch. 

SprlnKfleld.  MaHM. — The  Hampden  County  Commissioners 
announce  that  the  county  will  build  a  $100,000  training  school 
for  boys.      G.   P.   B.    Alderman    &   Co..   Holyoke.   Mass.,    is   Arch. 

+Sn'anipRrott,  MnNM. — James  Santry.  31  Exchange  St..  T>ynn. 
Mass..  Chn.  Rids.  Com.  has  awarded  the  contract  for  the 
remodellini;  of  the  high  school  to  the  C.  S.  CUNNINGHAM  & 
SONS  CONSTRUCTION  CO..  7  Water  St..  Boston.  Mass.  Charles 
V.  Burgess.  25  Exchange  St..  Lynn.  Mass.,  is  Arch.  The  esti- 
mated  cost    is    $47,000.      Noted    Apr.    1. 

AVeNt  Sprlnefleld,  MnHH. — J.  R.  Fansey.  Supt.  of  Schools. 
Town  Hall,  announces  that  a  three-story.  69xl64-ft.  addition 
will  be  built  to  the  high  school,  to  cost  about  $100,000.  Powle 
*   Harding.   93   Elm  St..   Westfield,  Mass..   is  Arch. 

>VoroeNter,  MaHN. — Bids  for  the  construction  of  an  addition 
to  the  North  Hich  .School  were  received  as  follows:  Israel 
Goldman.  $1S6..';.tO;  J.  "W.  Bishop.  $207,812;  Central  Building 
Co..  $203,600:  Connors  Bros.  Co..  New  York.  $193,550:  George 
Raker  Long.  $199,950;  F.  W.  Mark,  $209,198;  James  Miles  & 
Son  Co..  $205,104:  Walter  L.  Mellen.  $214,164:  Edwin  Outwater. 
New  York.  $197. 3SS:  John  J.  Power,  $209,820;  A.  E.  Stephens, 
$208,250:  United  Fireproofing  Co.,  $208,507.  Noted  Oct.  29,  Jan. 
21.    Apr.    15.    22    and    29. 

Pawtucket,  R.  I. — The  Marsdon  Construction  Co.  will  re- 
model the  old  railwav  station  into  a  motion  picture  theater. 
It  will  cost  $60,000. 

Providence,  R.  I. — Jackson,  Robertson  &  Adams.  1216  Turks 
Bldg..  has  prepared  plans  for  the  proposed  Central  Baptist 
Church.     E.  H.  Rhode  is  Chn.  of  Bldg.  Com. 

>ew  Canaan,  Conn. — Irving  Lochwood  and  Gilbert  Stevens, 
Railroad  Ave.,  will  build  an  eight-story,  55xl00-ft.  building. 
W.   H.   McLean.   110  Tremont  St..   is   Arch. 

+nencon,  \.  Y. —  (Official) — The  contract  for  the  construc- 
tion of  a  high  school  on  Fishkill  Ave.  has  been  awarded  to 
J  M.  VOSS,  Yonkers,  at  $42,696.  Other  bids  were:  John  H. 
Miiller.  Poughkeepsie,  $44,169:  James  Fomstel  Co.,  Beacon. 
S44.463.  Homer  H.  Stuart  Is  Pres.  Bd.  of  Education.  Noted 
Jan.   14,   Feb.   I.",   Ma-,    is.   Apr.   S   nrd   29. 


lltilTnlu,  !S'.  V. — Btuarl  A  .lliiywooil,  PreH.  of  Central  Labor 
Counell  of  Hufralo,  In  IntereMteil  In  a  project  to  conHtruct 
a    Labor   Temple.      The    eNtlinal<-d    cont    In    $200,000. 

I.IUIr  l''nllii,  N.  V.  PlatiN  are  being  |iri-par<-d  by  William 
Ni'll  Srnllli.  Ari'h.,  101  Park  Ave.,  New  York,  for  the  conHtruc- 
tlon  of  a  four-Ntory  clly  hall  for  Little  KhIIn.  The  eNtlmatcd 
CONt    Ih    $100.01)0. 

!>irw  Vork,  IM.  Y, —  (Borough  of  Bronx) — PlanH  have  been 
prepared  by  Andrew  J.  ThoinaN,  Andi..  2.M'n  WeliHler  Ave., 
for  the  eoiiHlrui'tlon  of  a  Hlore  and  olllee  bi.ndlng  at  W<-liMter 
Ave.  near  I'orclbani  ltd.  for  the  Wedyigooil  Co.,  401  KnHt  163d 
SI.      l':Htlnialed  eoMi,   $60,000. 

\rw  V<>rk,  IM.  V.  — (  Hoi'riugh  «)f  Brooklyn) — PlanH  are  being 
prepared  by  Axel  lledniaii,  Arc-li.,  ;)(i7  I'Miilon  St.,  for  the  con- 
Hlruellon  of  a  Mve-Nlory  hoHpllal  at  New  York  Ave.  and 
I'lilon  SI.  for  the  Unity  IloNpltal.  ICHtlinated  coHt,  $45,000. 
M.  A.  Cohn   In  PreH.  of  hoHpltal. 

^>w  Vftrk,  .M,  Y. —  (BoroiiKh  of  Manhattan) — T'lanH  have 
been  prepared  for  the  r-oriHt ruction  of  a  12-Htory,  fireproof 
apartment  house  on  RIviiHlde  Drive  .ind  144th  St.  for  the 
Palerno  «•  Son  Contracting  Co.     The  eHtlmated  coHt   Ih  $500,000. 

New  Vork,  %.  V.—  (  Borough  of  Manhatt.-in) — The  Society 
for  the  Relief  of  the  DeHlltute  Bllnil  AniHterdam  Ave.  .and 
and  I04lh  St.,  Ii.ih  (lurchaHed  a  nlte  at  KlngHlirlrlge  Kd.,  Grand 
Blvd.  and  Concourne,  Crlston  Ave.  and  193d  St.  A  building 
will    be   conMtru<'te<l   on   the  site. 

RnrlirMter,  !V.  V. —  PlanH  are  being  prepared  by  Claude 
Brandon  and  KoHter  &  Gade,  Ahsoc.  Archs.,  for  the  conntruc- 
llon  of  a  two-Htory  building  at  St.  P.'iul  and  Mortimer  St., 
for  the  Rochester  Chamber  of  ("ommerce.  The  estimiited  eoBt 
Is  $500,000.  The  building  will  be  a  gift  to  the  city  from 
George  W.   Eastman,   PreH.  of   Eastman   Kodak   Co. 

Rome.  >'.  V. — The  Rome  Trust  Co.,  103  South  St.,  contem- 
plates remodeling  its  building  at  .lameH  and  Doniinick  St. 
Estimate<l  cost,  $75,000.  Frederick  M.  Slielh^y,  103  West 
Garden  St.,  is   Pres. 

.Shelter  Inland,  N.  Y. — Blils  will  be  received  until  May  22 
for  the  construction  of  a  130x200-ft.  preparatory  school  f(jr 
the  Passionist  Fathers.  The  estimated  cost  is  $125,000.  F.  J. 
Berlenbach,    260   Graham    Ave.,    Brooklyn,    is   Arch. 

White  PInInN,  N.  Y. — The  .Supervisors  of  the  Westchester 
County  Bo.ird  plan  to  construct  a  county  penitentiary  and 
workhouse  on  the  Alex.ander  .Smith  Cochrane  farm  near  East 
View.      Robert   S.   Brewster   is   Chn.   of   Bldg.   Comn. 

C'llirNlde  Park,  N.  ,1. —  (Cliffside  post  oflice) — Bids  were  re- 
ceived M.iy  12  by  the  Bo.ard  of  Education  for  the  construction 
of  a  high  school  as  follows:  Coba  Construction  (;o..  $03,701; 
G.  H.  Decker,  $65,100;  Thalen  Construction  Co.,  $69,750;  Kelly 
Construction  Co  $68,000;  Jennings  &  Wellster,  $73,3S1;  A.  W. 
Crone  &  Sons,  $69,814;  De  Kimpe  Construction  Co.,  $64,475; 
G.    T.    Kelly,    $71,998.      Noted    Mar.    11    and   Apr.    22. 

Jersey  City,  N.  .1. — The  F.  A.  Lohmeyer  Co.,  recently  in- 
corporated with  a  capital  of  $250,000,  will  construct  16  two- 
story  brick  buildings  on  Claremont  Ave.  and  15  apartment 
houses  on  Orient  Ave.     F'.  A.  Lohmeyer  is  Pres. 

Jerney  City,  N.  J. — The  city  plans  to  construct  a  school  for 
for  crippled  children.     M.  I.  Fagen  is  City  Clk. 

Jersey  City,  N.  J. — John  T.  Rowland,  Jr.,  Arch.,  98  Sip  Ave., 
has  prepared  plans  for  the  construction  of  an  addition  to  the 
St.  Ann's  Home  on  Old   Bergen   Rd. 

Leonia,  N.  J. — Plans  have  been  prepared  by  Ernest  Sibley, 
Arch.,  Palisade,  for  the  construction  of  a  two-story  addition 
to  the  high  school.  Estimated  cost,  $50,000.  Louis  D.  Winkle- 
man   is  Clk.   of  Bd.    of   Education. 

Morristown,  IV.  J. — Guilbert  &  Betelle,  Arch.,  665  Broad  St., 
Newark,  is  preparing  revised  plans  for  the  construction  of  a 
high  school.  W.  Parsons  Todd  is  Chn.,  Bd.  of  Education. 
Noted   Mar.   4. 

Trenton,  N.  J. — S.  W.  Mather  &  Son,  Philadelphia,  Penn., 
at  $215,000.  submitted  the  lowest  bid  for  the  construction  of 
a  high   school  at  Trenton.      Noted  Sept.   24  and  Dec.   24. 

Bedford,  Penn. — The  citizens  contemplate  the  construction 
of  a  courthouse  for  Bedford  County.     Estimated  cost,  $100,000. 

Kingston,  Penn. — The  Board  of  Education  plans  the  con- 
struction of  a  two-story  school.  Estimated  cost,  $50,000. 
Sturdevant  &  Poggi,  Coal  Exchange  Bldg.,  Wilkes-Barre,  is 
Arch. 

I.nnsford,  Penn. — Clyde  Adams,  Arch.,  1509  Arch  St.,  Phila- 
delphia, is  i)reparing  plans  for  the  construction  of  a  two-story 
high  school.  The  estimated  cost  is  $150,000.  W^.  G.  Thomas 
is  Secy.,  Bd.  of  Education.     Noted  Feb.   4  and  Apr.  15. 

Pliiladelpliia,  Penn. — A  site  has  been  purchased  at  32d  St. 
and  Lancaster  Ave.  for  the  construction  of  an  armory  for 
the  National  Guards.     Estimated  cost,   $200,000. 

Philadelphia,  Penn. — The  State  Legislature,  Harrisburg,  is 
considering  the  construction  of  a  state  oflice  building  at 
Philadelphia. 

+PittHl>urcli,  Penn. — According  to  press  reports  the  con- 
tract for  the  construction  of  the  Shenlev  High  School  has 
been  awarded  to  the  RITER-CONLEY  MFG.  CO.,  Leetsdale, 
Penn.      Noted    Oct.    22,    Nov.    19,    Apr.    1    and    22. 

+Potts>-llle,  Penn. — The  contract  for  the  construction  of  a 
three-story,  50x23O-ft.  theater  for  the  Hoffman  Co.  has  been 
awarded   to    PHILIP   BRENNEMAN.    Pottsville. 

South  Brownsville,  Penn. — The  Board  of  Education  contem- 
plates the  construction  of  a  two-storv  high  school.  Estimated 
cost,  $65,000.  W.  H.  Gray  is  Secy,  and  A.  P.  Cooper,  First 
National    Bank    Bldg.,    Uniontown,    is    Arch. 

Susquehanna,  Penn. — Pl.Tns  are  being  prepared  by  Tiffany 
&  Conrad,  Arch.,  Phelps  Bldg.,  Binghamton,  N.  Y..  for  the 
construction  of  a  one-storv  theater  for  .1.  Rvan.  Estimated 
cost.    $50,000. 

■I-Towanda,  Penn.— (Official)— The  WARREN  CONSTRUC- 
TION CO.,  Jamestown,  N.  Y.,  has  been  awarded  the  contract 
for  the  construction  of  a  two-storv  high  school.  The  estimated 
cost  is  $90,000.  Pierce  &  Bickfoid,  Elmira,  N.  Y.,  is  Arch. 
Noted    Dec.    24   and   Apr.    15. 
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+Warr«n,  Penn.— The  WARREN  GENERAL  CONSTRUC- 
TION' CO.,  Warren,  has  been  awarded  the  contract  for  the 
construction  of  a  church  on  North  Park  Ave.  for  the  First 
Methodist   Church.      Estimated   cost,   $75,000. 

>VUkinsbars,  Penn. — Bids  have  been  received  by  the  Penn- 
sylvania R.R.  for  the  construction  of  a  passenger  station  at 
Hay  St.  and   Ross  Ave.     The  estimated  cost   is  $150,000. 

Baltimore,  Md. — The  Council  is  considering  the  question 
of  appropriating  $125,000  for  the  construction  of  a  school  in 
the   14th  Ward. 

AVa-shineton,  D,  C. — Bids  have  been  received  by  F.  R.  White 
&  Co.,  Arch.,  for  the  construction  of  a  seven-story  apartment 
house  at  16th  and  I  St.,  for  Thomas  H.  Pickford.  The  estimated 
cost   is   $200,000. 

Huntington,  AV.  Va. — Frank  B.  Enslow  and  the  Jeff  New- 
berry Shoe  Co.  plan  to  construct  a  six-story,  fireproof  busi- 
ness building   at  Third  Ave.   and   11th  St. 

Matewan.  W.  A'n. —  (Official) — Pedigo  &  Garry.  Arch.,  Blue- 
field,  advises' us  that  the  work  on  the  construction  of  the 
$150,000  hotel  will  be  done  by  day  labor.  R.  W.  Buskirk  is 
owner   of  the   hotel.     Noted   May    6. 

Memphis,  Tenn. — Boyle  &  Boyle,  Attorney,  is  interested  in  a 
proposition  to  construct  a  10-  or  15-story  store  and  office 
building  at  Main  St.  and  Monroe  Ave. 

Nashville,  Tenn. — Plans  are  being  prepared  by  the  Official 
Board  of  the  McKendree  Church  for  the  construction  of  an 
eight-story,  fireproof  office  building  on  a  site  in  front  of 
the  church.  The  estimated  cost  is  $200,000.  M.  M.  Cullom,  is 
interested. 

Cincinnati,  Ohio — Joseph  G.  Steinkamp  &  Bro.,  Arch.,  414 
Walnut  St.,  i-i  preparing  plans  for  the  construction  of  a  two- 
story  gymnasium  for  the  St.  Xavier  College.  The  estimated 
cost    is   $60,000.      Noted    Apr.    15. 

Cleveland,  Ohio — F.  W.  Geddes,  Williamson  Bldg.,  is  inter- 
ested in  a  company  recently  incorporated  which  plans  to  con- 
struct a  "U"  shaped  apartment  house  at  Prospect  Ave.,  S.  E., 
near  East   40th  St.     The   estimated   cost   is   $100,000. 

Cleveland,  Ohio — The  Statler  Hotel.  Euclid  and  East  12th 
St.,  plans  the  construction  of  a  12-story  addition  to  the  hotel. 
Estimated  cost.  $600,000.  J.  P.  A.  O'Conor  is  Mgr.  and  E. 
M.   Statler  is  Owner. 

Cleveland,  Ohio — George  S.  King.  Arch.,  316  Permanent 
Bldg.,  is  preparing  plans  for  the  construction  of  a  six-story 
commercial  and  theater  building  at  Shaw  and  Hayden  Ave., 
for  Francis  K.  Lees. 

Cleveland.  Ohio — Bids  have  been  received  for  alterations 
and  improvements  to  the  Kinsman  and  Standard  School 
Buildings.  W.  R.  McCormack  is  Arch,  of  the  Bd.  of  Educa- 
tion. 

Cleveland,  Ohio — Plans  have  been  prepared  by  Charles  S. 
Schneider,  Arch.,  2248  Euclid  Ave.,  for  the  construction  of  a 
building  at  Cedar  Rd.  and  Euclid  Ave.,  for  the  I'lymouth 
Congregational   Church.      Estimated   cost,   $150,000. 

Cleveland  Heiehtii,  Oiiio- — (W^arrensville  post  office) — Bids 
will  be  received  about  June  1  by  the  Board  of  Education  for 
the  construction  of  a  two-story  school.  Estimated  cost,  $75,- 
000.  Franz  C.  Warner,  767  Hippodrome  Bldg.,  Cleveland,  is 
Arch.     Noted   May   6. 

CoMhocton,  Ohio — The  Y.  M.  C.  A.  contemplates  the  con- 
struction of  a  two-story  building,  estimated  to  cost  $50,000. 
R.  H.   Mills,   People's  National   Bank,   Main   St.,   is  Pres. 

Minerva,  Ohio — Plans  have  been  prepared  b.v  Howard  & 
Merriam.  Arch.,  8  East  Broad  St.,  Columbus,  for  the  con- 
struct'on  of  a  high  school.  The  estimated  cost  is  $65,000. 
Noted   Mar.   25. 

l'r:>ana,  Ohio — Plans  have  been  prepared  by  F.  G.  Mueller, 
Arch..  Hamilton,  for  the  construction  of  a  Masonic  Temjile. 
The  estimated  cost  is  $50,000. 

+Blooniinii:ton,  Ind.^The  contract  for  the  construction  of 
a  gymnasium  for  the  University  of  Indiana  has  been  awarded 
to  DAGGETT  &  DAGGETT.  Indianapolis.  The  estimated  cost 
is  $150,000.     Noted  Mar.  25,  Apr.   1  and  May  6. 

IndlanapoiiM,  Ind. — The  members  of  the  City  School  Board 
have  approveil  the  revised  plans  for  the  construction  of  the 
main  public  library  building,  north  of  St.  Clair  Park.  Esti- 
mated <-ost.  $500,000.  A  bond  issue  for  the  amount  will  soon 
be  advertised  for  sale  by  the  School  Board.  Noted  Feb.  12. 
Apr.   23,  July  'J.    1914   and  Jan.   14.   1915. 

ADetroit,  MIeh. — Bids  will  be  received  until  10  a.m.,  June  9. 
by  George  M.  Fcnkell.  Comr..  City  Hall.  Detroit,  for  the  con- 
struction and  completion  of  the  Municipal  Court  building. 
Smith  Hln<hman  &  Grylls,  710  Washington  Arcade  Bldg.,  is 
Arch.      Noted   Nov.  .5   and   Apr.   22. 

t'hioHKo,  111. — According  to  press  reports  Francis  S.  Pea- 
body.  Pres.  of  the  Chicago  Athletic  Association,  plans  to  con- 
struct an  l8-«tory  clubhouse  at  12  South  Michigan  Ave.  and 
Madison  St.  The  estimated  cost  Is  $2,500,000.  Marshall  & 
Fox,    38    South    Dearborn    St.,    Is   Arch. 

ChlcaKo,  111. — Plans  have  been  prepared  by  Eric  K.  Hall, 
County  Arch.,  for  the  construction  of  an  eight-story  Jail  and 
Criminal  Court  building.  Estimated  cost,  $2,500,000.  Noted 
Apr.   8   and   29. 

ChleaKO,  III. — Work  will  soon  be  started  on  the  construc- 
tion   of  a    I9-Htory   hotel    for   the   Y.    M.   C.   A.     The   estimated 

cost     1h     $1,000,000. 

('hlrnHTO,  III. — Christian  A.  Londellus.  B335  South  I'torla 
St.,  plans  to  construct  an  apartment  house  on  Woodlawn  Ave. 
between   51th    I'l.   and   55th   St.     The   esllmated   cost    Is   $125,000. 

Milwaukee,  Win.  -PlaiiH  are  being  revised  by  A.  ('.  I'^sch- 
weller,  720  GoIdHiiiith  Hldg..  for  the  cotistrurtlon  of  the  Miiln 
Exchange  building  on  liroailwav,  between  WlHcon.iln  and  Ma- 
son St.  for  the  Wisconsin  Telephone  Co..  183  Klfth  Ht.  Esti- 
mated cost,  (ROn.OOO.  H.  O.  Heymour,  In  Gen.  Mgr.  Noted 
Dec.   31. 

Milwaukee,  Win.— rodlclal)  —  Bids  will  be  received  about 
June  1  l.v  KIr.hofr  *  lt(.He.  Arch.,  MhJ.-hIIc  Hldg.,  for  the 
construction  of  a  fnnr-storv  bulMliiK  for  the  I'alacx  Theater 
Co.      Noted    Mar.   4   and    II.    Api.    I    and    May   6 


Bliiwaukee,  Wis. — The  Department  of  Bridges  and  Public 
Buildings  is  preparing  plans  for  the  construction  of  a  two- 
storv.  50xll5-ft.  natatorium  in  the  14th  Ward.  Estimated 
cost,   $60,000.     F.  G.  Simmons  is  Comr.  of  Pub.  Wks. 

Ft.  Dodge,  Iowa — W.  L.  Steele,  Arch.,  United  Bank  Bldg., 
Sioux  City,  is  preparing  plans  for  the  construction  of  a 
two-story  "church.  Estimated  cost,  $75,000.  Edmund  Harlan 
is  Pastor. 

Linn  Grove,  Iowa — The  Consolidated  District  voted  in 
favor  of  issuing  $4S,000  in  bonds,  the  proceeds  of  which  will 
be  used  to  construct  a  school. 

+Sioux  City,  Iowa — The  contract  for  the  construction  of  the 
Elks  Lodge  building  at  Eighth  and  Douglas  St.  has  been 
awarded   to   COMER   &   SMALL.      Noted  Jan.    14   and   Feb.   25. 

+Vinton,  Iowa — The  contract  for  the  construction  of  the 
$50.0(10  Methodist  Church  has  been  awarded  to  THEODORE 
ST.VRK  &  CO.,  Cedar  Rapids.   Iowa. 

Omaha,  Xeb. —  (Official) — Bids  will  be  received  about  July 
1  by  J.  S.  Dales,  Secy,  of  Bd.  of  Regents,  Lincoln,  Neb.,  for  the 
construction  of  a  hospital  for  the  College  of  Medicine  at  the 
University  of  Nebraska,  42  Dewey  Ave.  The  estimated  cost 
is  $150,000.  Irving  S.  Cutter  is  Secy,  of  the  university  and 
John   Latenser  is  Arch.      Noted  Apr.   29. 

Madison,  S.  D.— J.  H.  Taileffer  plans  to  construct  a  build- 
ing to  cost  about  $60,000. 

Miil>ank,  S.  D. — Bonds  to  the  amount  of  $45,000  have  been 
sold  b.v  the  County  Commissioners  of  Grant  County.  The  pro- 
ceeds will  be  used  for  the  construction  of  a  courthouse. 

Butte,  Mont. —  (Official) — Bids  will  soon  be  received  by 
School  District  No.  1.  Silver  Bow  County.  Butte,  for  the  con- 
struction of  a  high  school  including  a  50xl40-ft.  gymnasium 
and  a  22x60-ft.  swimming-pool.  The  estimated  cost  is  $100,000. 
Wilson  &  Cutting  is  Arch.  Noted  under  Anaconda,  Mont., 
May  6. 

Great  Falls,  Mont. — The  Great  Falls  Tribune  plans  to  con- 
struct a  two-story  office  building.     Estimated  cost,  $75,000. 

+Kan.ia.-«  City,  Mo. — GEORGE  L.  BROWN  has  been  award- 
ed the  contract  for  the  construction  of  a  flve-story,  49xll6-ft. 
building  at  12th  and  Walnut  St.  for  the  Chambers  Estate.  The 
estimated  cost  is   $118,000. 

Kansas  City,  Mo. — McKecknie  &  Trask,  Arch.,  is  preparing 
plans  for  the  construction  of  a  six-story,  reinforced-concrete 
building  for  E.  P.  Moriarity  and  J.  F.  Moriaritv.  The  esti- 
mated   cost    is    $100,000. 

St.  Louis,  Mo. — The  St.  Louis  Lodge,  No.  3.  Loyal  Order  of 
Moose,  will  build  a  lS0x272-ft.  lodge  to  replace  the  present 
one  at  Grand  Ave.  and  West  Pine  Blvd.  The  estimated  cost  is 
$500,000. 

Coldspring,  Te.x. — The  County  Commissioners  plan  to  re- 
build the  courthouse  recently  destroyed  by  flre.  It  will  be 
fireproof  and  cost  about  $75,000.  W.  McMurrey  is  County 
Judge. 

El  Paso,  Tex. — Plans  are  being  considered  by  the  Directors 
of  Chamber  of  Commerce  for  the  construction  of  a  municipal 
auditorium.  The  estimated  cost  is  $100,000.  F.  D.  Custom  is 
interested. 

El  PaNo.  Teat. — -Plans  are  being  prepared  by  Trost  &  Trost, 
Arch.,  Mills  Bldg.,  for  the  construction  of  a  nine-story,  fire- 
proof addition  to  the  Paso  Del  Norte  Hotel  owned  by  Z.  T. 
White. 

El  Paso.  Tes. — Trost  &  Trost,  Arch.,  Mills  Bldg.,  is  pre- 
paring plans  for  the  construction  of  a  six-story  addition  to 
the  Popular  Dry  Goods  Store  Bldg.  The  estimated  cost  is 
$120,000. 

Ft.  Worth,  Te.x. — Contracts  will  be  awarded  about  July 
1  by  Van  Slyke  &  Woodruff,  Arch.,  American  National  Bank 
B1<1k..  for  the  construction  of  a  seven-story  hotel,  with  two 
wings,  on  Main  St.  between  10th  and  11th  St.  for  J.  C. 
Ingram.      Estimated   cost,   $500,000.      Noted   Apr.    22. 

Oklahoma,  Okia. —  Bids  will  be  received  until  2  p.m.,  June  7, 
by  the  State  Capitol  Commission  for  the  construction  of  the 
Oklahoma  State  Capitol.  Layton  &  Smith,  701  Majestic  Bldg.. 
Is  .\rch.  R.  L.  Williams  is  Chn.  and  Ira  Mitchel  is  Secv.  of 
State  Capitol   Comn.      Noted   Apr.   23,  Nov.  26  and   Dec.   31. 

I'lninvlew,  Colo. — The  National  Order  of  Cowboy  Rangers 
plans  to  construct  a  $50,000  clubhouse  at  Plainview.  A.  U. 
Maytield   is  interested. 

Tyrone.  .\.  .M. — The  Phelps- Dodge  Co.,  99  John  St.,  New 
York.  N.  Y.,  plans  to  expend  about  $200,000  in  the  construc- 
tion of  buildings  at  its  new  camp  in  Tyrone.  The  buildings 
will  include  a  $100,000  general  store  and  hotel,  a  $50,000  hos- 
pital, and  $50,000  for  houses  for  the  emi)loyees.  The  entire 
construction  will  be  of  reinforced  concrete. 

Poeatello,  Itlahw — (Official) — Bids  will  be  received  until 
May  25,  by  the  Clerk  of  the  School  Board  for  the  construction 
of  a  high  s<hool.  The  estimated  cost  is  $100,000.  F.  H.  Para- 
dice.   Jr.,  is   .\rch.      Noted   Mar.   18,   .-\pr.   S  and   May   6. 

+.SaIt  Lake  City,  I'tah — (Official) — The  contract  for  the 
construction  of  the  first  unit  of  the  26-room  school  at  13th, 
East  and  Seventh  South  St.  has  been  awarded  to  J.  F.  &  H. 
E.  SCHU.WKN.  Salt  Lake  City,  at  $61,636.  Other  bids  were: 
Campbell  lUiilding  Co.,  $70,800;  .Salt  Lake  Building  &  Mfg. 
Co..  *«9.fiS0;  West  ,t  Thornton.  $64,749;  Rudlne  *  Chytraua. 
$62,950;  Alston  Ai  Iloggan.  $76,140;  A.  J.  Gellls.  $74,954 ;  James 
Stewart  &  Co.,  $65,710;  James  H.  Angel,  $74,500.  L  R.  Judd 
Is  Clk..  ltd.  of  Education  and  P.  D.  Rutherford.  Mclntvre  Bldg., 
Is  .Arch.      Noted   Apr.   8  and   29. 

Sail  Lake  City,  Itah — The  Desert  National  Bank  plans  to 
construct  a  24-story  building.  Estimated  cost.  $1,000,000. 
Parkinson    &    Barger.stroni,    Los    Angeles,    Calif.,    is    .-Vich. 

Miami,  .\rl». — The  School  Hoard  has  retained  Trost  \-  Trost, 
Arch..  Mills  liUlK..  101  I'aso.  Tex.,  to  prepare  plans  for  the  con- 
struction of  a  school  at   Miami.     The  estimated   cost   Is  $75,000. 

Ph<i>nlx,  Arl«. — The  Cltv  Council  la  considering  the  con- 
Btrucllon  of  a  city   hall.     The  estimated  cost  Is  $500,000. 

^orth  Vakimn,  Waah. — Contracts  will  be  awarded  about 
June  10  by  N.  A  lleiulerson,  313  South  Fourth  St.,  for  the 
con.strucllon  of  ii  Ihree-story.  lOOxIIO-l't  apartment  house 
on   Na<>he.H  Ave.     The  eHtlmaled  cost    Is  $85,000.      Noted   Apr.   16. 


Miiv  w,  i!)ir. 
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VoTt  lunuariKl,  Wniih.  —  (Ofricliil)  — 13.  O.  Itoeiler.  Ch.  I3nRr. 
.1  tho  Soiittl..  Poll  AiiK>'l«H  &  Liiko  Cio«ront  Uy.  Co..  Hontllc. 
liifKi'luH  IIH  Unit  thi<  cniiipuiiy'H  own  foi(-«H  wilt  roiiHlluct  tlin 
li'iii.iKiO    tci  iiiIiiuIh  ill    I'oit    Towimriul.      NoIkiI    Apr.    2:>. 

^.HrnUIr,  W  nnli.  Tli<<  coiilnict  for  tlii<  coiiNti  iii-tlon  of  tlio 
iiliiK-Hloiy.  UOxllIO-ft.  lliiiitiM  at  I'Mflh  Av.v  iiikI  riUi«  St.  for 
tho  ("ollHiMiin  AiiuiHriiiiMit  Co.  liiiN  Ihtii  iiwiiiili'il  to  Ihii  I'KAIt- 
SON  t'ONSTIU'C'TION  «M.,  Now  York  Illo.k.  .Sciilll.-.  iit  Jlll.- 
400.  OtIuT  lililH  wiMo:  fSraiiilt  I'oiiHti  iirtloii  Co,  I'.'Ci  FIftli 
Avo..  $Hl.:i77:  Soiinil  Coiidtriirloii  Co..  I.owiiiaii  IIMk..  $11.1- 
000:  Hcndi  IrkHon  CoimtriK'tloii  Co..  N.-w  York  lllork.  $1  l.'l,  I M); 
Hiitlor  CoiitniotliiK  t"o.,  Cnitnil  111. Ik..  $114,100.  II.  I).  Slcwiut. 
Aniorlcnn  Hunk  Vtl.lk'..  $Hr..!i;U:  A.  W.  QiilHt.  IIok"  Hlili?.. 
JH0.7!>'.l:  IliuiH  ToiliMjion.  MaillHon  Illock,  Jino.'lOO;  (Iriiiit  Smith 
*  Co..  llonry  UUIk:..  JlTin.r.OO,  \V.  M.  Liinco.  Norlh.-rn  Hank 
HlilK..  $ir<t;.r>07:  M.  .7.  ItnrNon  Co.,  Ololio  HIiIk..  llOl'.riiiO.  NoIimI 
Mar.   2f>  nn.l   A|.r.    If.. 

I'ortlniiil.  Orp. —  K.  IV  McNntiKlilon.  Arrh.,  haw  prcpnroil 
plans  for  llu-  coiiHt ruction  of  n  throo-Btory  ndiUtlon  to  tho 
luill.lliiK  of  Ihi-  .Mar.shall-WolN  Ilarilwnro  Co..  Illh.  IMIi. 
KoaiiU'V    ami    l.ovfjov    St.      Tin-   i-stiniatoil    cost    Is    $70.(iiiii. 

I*ur<lniul.  «»r<>. — Contract.s  will  lio  awarilod  about  July  1 
hy  11.  H.  Thomas,  ilk.,  llil.  of  JOilucatlon,  101  Court  Iloiiso, 
for  tho  construction  of  a  two-story  iidinlnlatratlon  bull(lln»; 
At  the  Franklin  School.  Estimated  cost,  $125,000.  Noted 
Pec.  24. 

4>.\tniM'n«lrro.  Cnllf.— (Dovo  post  odloe) — Tho  F.  O.  ENQ- 
STUOM  CO.,  I'lfth  and  So.iton  St.,  Los  An^;clcs,  hns  bci-n 
awnnlod  tho  contiaot  for  the  construction  of  ii  Kroup  of  Class 
A  biiililln^s  for  tho  Colony  Itolilinf?  Corporntlon.  The  ostl- 
niatcil  cost  Is  $2,000,000.  Ullss  &  Kavlllo,  Halboa  HUIb.,  San 
Francisco,    Is   Arch. 

+nrrklor,  Cnlir. — C.  L.  WOLD  &  CO.,  Lombard  and  Jones 
St..  San  Francisco,  has  been  awarded  the  contract  for  the 
construction  of  a  stori'  and  apartment  building  at  Derby  and 
College  St.  for  J.  M.  Hooth.  2730  Webster  St.,  Herkcley.  The 
cstlmalod    cost    Is    $50,000. 

Iluntlimton  Ilrneh,  Cnllf. — Plans  have  been  approved  by 
the  School  Hoard  for  the  construction  of  a  two-story  school 
at  15th  St.  and  Edpcware  Ave.  The  estimated  cost  is  $70,000. 
Noted  Mar.   11   and   .\pr.   15. 

+LiO>>  .\nBeIex,  Calif. — The  contract  has  been  awarded  to 
JOHN  MULDER  at  $63,000.  for  the  construction  of  a  flve- 
story  apartment  and  nursery  building  on  Bolsa  St.,  for  O.  T. 
Johnson.     .\.  B.  Benton  is  .\rch. 

+I,oii  .VnKeleM.  Calif. — The  contract  for  the  construction 
of  .T  two-storv  school  nt  l.'il7  East  14th  St.  has  been  awarded 
to  the  JOHN  HARNLSH  CO..  51fi  Stimson  Bldg.,  Los  Angeles, 
at   $78,000.     Noted   Mar.   18  and  Apr.   15. 


I.OH  AnKrlrat,  Cnllf.—  IIIiIh  will  bn  rcrolvrd  until  11  a.m., 
May  IK.  by  William  A.  Hcheliloti.  Kinv.  of  lid.  of  Kduratloii. 
for  the  c'onnti  iiclloM  of  a  Kroiip  "f  bulldliiKH  for  tho  Friiiikliii 
IIIkIi  School  on  r.4lli  Av<-.  bxlweeii  IrvlliKton  i'l.  und  Hub  Kt. 
The    i-Htlmali-d    roHt    Is    $lir,,lM)il. 

I,»pi  AnicplpM,  Cnllf. — Tho  Tlouril  of  lOdueatlnn  plnnn  the 
ronxlrurtloii  of  a  Iwo-fitoiv  hcIkkiI  on  FUhI  and  Vermont  Ht. 
iOHtlmaleil  <  iiHt,  I12U.O0U.  tliint  &  llurnN,  701  I.iiiiKhlln  HldK., 
1h    Arch. 

I.OM  AiiKfien,  «'nllf. — Contractu  will  be  award'd  about  f)ct. 
I  by  .roliii  I'  HI..'.  Arch.,  50!»  Union  LeuKiK-  HI. Ik.,  for  tho 
conHliiK  lion    of  a    llve-Htory     IlHxl32-fl.    loft    bull.lliiK  at   Third 

anil    Al.ii hi    St.    for    th.-    Neptuno    Motor    Co.      Tho    CMtlmalod 

cost   Im   $i:U.,O00.      Noted   Apr.    H. 

N«r»nlk,  Cnllf.- -  (OIII<liil)  —  HldH  were  rocolv.d  by  W.  F 
McCliirc,  Slalo  ICiiKi'.,  •'.25  Forum  HIdjf.,  Siieram.'nto,  for  the 
conHtiiicllon  of  a  Kroup  of  biill.llnKH  for  th.-  Norwalk  .State 
IIoH|iltal  for  the  Insane,  as  ToIIowh:  John  Muld.-r,  $107, 31!); 
OeHiner  MFk.  Co.,  $111,700;  J.  F.  AlklnHon,  $112,2X1;  L.  <i.  H.r- 
Kren  /i  Son.  $114,872;  I,oh  AnK-bs  I'laiiliiK  Mill  Co.,  $110,«4Z; 
F.  O.  EnKHtriim  Co..  $117,500;  Iiavl.lHon  CoiiHtriiitloii  Co..  $11X,- 
700;  John  Simpson  *  Co..  $11!)  420;  W.  E.  Kler  ConHtriictlon  Co., 
$11»,S50;  Nance  &  rii.lpH,  $120.7;i8;  Alia  PlanInK  Mill  Co.. 
$121,338;  Merchant's  U.-ally  &  Investmint  Co..  $125,450;  Robert 
Joid:in.  $129,140;  Jam.'H  If.  Jacobs  Co..  $12!i.305;  Wln^.-t  Con- 
struction Co..  $12ri.;ttlO;  C.  McNeill.  $131,700;  C.  M.  Jordan, 
$134.4;i7;  W.ym.iiilh  Crowell.  $13n,n0O;  Jam.H  1'.  Dawson, 
$141,250;  John  Ilay.s  and  J.  II.  Judy.  $15;i,;i4(5.  O.orjf.-  B. 
McDouKall.  Dopt.  .>f  Engine. -rlnt,',  Sacramento,  la  State  Arch. 
Not.'d  July  23,  Aug.  fi,  Apr.  8  and  22. 

Illehniond.  Cnllf. — The  Y.  M.  C.  A.  plans  to  construct  a 
building  to  cost  about  $50,000.  Wilbur  F.  Pierce  Is  Inter- 
ested. 

Snn  JoHf;  Cnllf. — Plans  have  been  prepared  for  the  con- 
struction of  a  thre.'-story  Y.  W.  C.  A.  building,  estimated  to 
cost   $50,000.     Ada   Ilillman   is  Acting  Secy. 

SiiNnii'\'llle,  Cnllf. — The  County  Supervisors  have  decided  to 
construct  a  courthouse.  The  estimated  cost  is  $80,000.  Noted 
Feb.   11. 

+Wlnfer»i,  Cnllf. — -The  contract  for  the  construction  of  a 
high  school  h.-is  been  awarded  to  PL\YES  &  CO.,  Sacramento. 
Estimated    cost,    $57,000. 

Verdun.  «lue. —  (Montreal  post  Ofllce) — The  D.partment  of 
Public  Works,  Ottaw.i.  Ont..  plans  to  construct  a  post  office 
at  Verdun.  Estimated  cost  $100,000.  R.  C.  Desrochers,  Ottawa 
is  Secy. 

+IIaniilton,  Ont. — The  City  Council  has  awarded  the  eon- 
tract  for  the  construction  of  a  hospital  to  the  JAMES  FRIED 
CO.,    at    $n0,529.      Noted    Apr.    22. 


T\VIIV  LAKES  DAM,  SALT  LAKE  CITY,  UTAH 
Tj-pes    IVos,    1    and   2 

Bids  were  received  Apr.  21  by  the  Engineering  Department, 
Salt  Lake  City,  for  the  construction  of  the  Twin  Lakes  Dam, 
Type  No.  1.  rubble  concrete  dam.  and  Type  No.  2,  reinforced- 
concrete  dam,  from:  (A)  James  Stewart  &  Co.;  (B)  P.  J. 
Moran   Contracting   Co.;    (C)    Sam   Williams;    (D)    John    Shea; 

TWIN  LAKES  DAM,  SALT  LAKE  CITY,  UTAH 


(K)  Ryberg  Bros.;  <F)  Enoch  Smith;  (G)  Bates  &  Rogers 
Construction  Co.;  (H)  Stewart  Engineering  Corporation:  (I) 
Morris-Knudson  Co.  The  item  bids  for  each  type  of  con- 
struction   were   as    follows; 


Rubble  Concrete  Dnm.  Type  No.  1 — 
200  cuyd.  earth  and  loose  rock  excavation. 

600  cu.yd.  solid  rock  excavation 

20  cu.yd.  concrete 

0100  cu.yd.  rubble  concrete 

1300  lin  ft.  2-in.  pipe  r.iiliDK 

I  set  standard  sluice  gates 


A 

$2  2.T 

3  .">0 

l.i  00 

7  20 

1   25 

400  00 


n 

$1  .50 
4.00 

20.00 

7.20 

:   06 

602.00 


C 
$4  00 

6  40 
17  2.5 

7  41 
0  93 

1 100  GO 


n 

$2  00 
3   -)() 

13  .50 

8 ,  .50 

0  85 

800  00 


E 

$1  00 

■.i  00 

14  00 

8  7.5 

2  00 

1.500  00 


$2  00 
5  00 
15.0ft 
10.00 
0.80 
7.50  00 


G 
32  00 
3  .50 
12  .50 
10  25 
1  00 
1200  00 


Extended  totals 

Reinforced  Conciete  Dam,  Type  No.  2 — 
500  cu.yd.  earth  and  loose  rock  excavation.. 

500  cu.yd.  solid  rock  excavation 

1600  cu.yd.  reinforced  concrete.  Class  A. . . 
2400  cu.yd.  reinforced  concrete,  Class  B. .  . 

1225  lin.ft.  2-in.  pipe  railing 

1  set  standard  sluice  gates 

Trash  rack  in  place 


$70,485        .S70.610        $74,725        $82,025        $80,005        $90,490        $98,-525 


A 

$2  25 

3  .55 

19  50 

16  00 

1.25 

4.50  00 

2.50.00 


B 

$1.50 

4.00 

22.00 

15.00 

1.06 

602  00 

338.00 


C 

$4    00 

6.40 

17.25 

16  25 

0  93 

11(10  (K) 

3.50  00 


D 
$2  00 
3  .50 
22.00 

16,25 

0  85 

HOO  00 

195.00 


E 
$1  00 
4  25 
19.25 
14  00 
2  00 
1.500  00 
1.50  00 


F 

$2  00 
5  00 
25  00 
21  00 
0  SO 
750 . 00 
200  00 


G 

$2  00 

3  50 

23  80 

21  60 

1.00 

1200.00 

250  00 


H 

$1  00 

3  00 

19.44 

15.10 

1  25 

500.00 

50.00 


I 

$1  .50 
4  00 
19  00 
16.20 
1  00 
1000  00 
.300  00 


Extended  totals. 


$74,731         $76,188        $74,389        $78,986        $71,125        890,630        $95,345        $71,425        $74,555 


Bids  were  received  Apr.  21)  by  the  California  Highway 
Commission,  Forum  Bldg.,  Sacramento,  for  constructing  Di- 
vision IV,  Route  14,  Section  A  of  the  State  Highway  in  Contra 
Costa  County,  and  Division  V,  Route  2,  Section  A,  in  Monterey 
County,  from:  (A)  Bates,  Borland  &  Ayer,  Oakland;  fB)  Hoff- 
man &  McLaren,  Oakl.and:  (C)  T.  M.  Burns,  Sacramento;  (D) 
Peterson  &  Grier.  San   Francisco;    (E)   James   Fitzpatrick,  Sac- 


ST.\TE    HIOHWAVS,    SACRA  IIENTO,    CALIF. 


raniento;  (F)  Taylor  &  Berliner,  Los  Angeles;  (G)  ^W.  J. 
Schmidt,  Berkeley;  (H)  Twohy  Bros.  Co.,  San  Francisco;  (I) 
Blanchard-Brown  Co.,  San  Francisco;  (J)  W.  A.  Dontanville, 
Paso  Robles;  (K)  Lon  G.  Hare,  Salinas:  (L)  Highway  Paving 
&  Construction  Co.,  Palto  Alto;  (M)  Engineer's  Estimate.  The 
item   bids   wer-?   as   follows: 


14.1.35  cu.yd.  excavation.  uncla.'*.'iifie<l 

752  lin.ft.  12-in.  corrucatefl  iron  pipe 

40  lin.ft.  IS-in.  corruRated  iron  pjix- 

36  lin.ft.  24-in.  corrugated  iron  pipe. 

16  cu.yd.  concrete,  Cla.-vs  "B"  culverts  and  monuments. 

4S.30  cu.yd.  concrete.  Class  "B"  pavements 

174  cu  vd.  rubble  masonry,  retaining  walls 

8.50  lin.ft.  guard  rail 

42  monuments,  hauling  and  setting 


MONTEREY  COUNTV 

C  D 

$0  .50  SO  0(1 

1  00  0  5(: 

1  00  0  7.= 

1  00  1    Of 
10  00  14   Of 

4   25  5  Of 

10  f)0  7  Of 

0  30  0  3f 

2  00  1   .5f 


0  75 

1  00 
14  (JO 

6  25 
4  00 

0  40 

1  00 


J 

$0  49 
0  50 
0  60 
0  70 

16  O'l 

6  ?3 

7  00 
0  50 
2  00 


K 

$0  70 
0  35 

0  75 

1  25 
15  00 

4  80 
8  00 

0  55 

1  00 


L 
$0  85 
0  .50 

0  75 

1  00 
10. 50 

3  60 

2  50 
0  40 
1.00 


M 

$0  40 
0.40 
3. 50 
0  55 

11.25 
6.75 
3  80 
0  40 
0  50 


Extended  totals 


$30,662  $34,833 

CONTRA  CO.STA  COINTV 


11.200  cu.yd.  excavation,  unclns-sified 

3.50  lin.ft.  12-in.  comieated  iron  pipe 

1.30  lin.ft.  1.5-in.  corrugated  iron  pipe 

.50  lin.ft.  18-in.  comieatod  iron  pipe 

10  cu.yd.  concrete,  Cla-ivs  "B"  culverts  and  monuments. 

61.50  cu.vd.  concrete.  Class  "B"  pavement 

9S40  lin.ft.  guard  rail 

13  monuments,  hauling  and  setting 


A 

$0  70 
0.50 
0  50 
0  .50 

10  00 
2  75 
0  30 
1.00 


B 

$0  f>0 
0  40 
0  50 
0  CO 
9  00 
3  40 

0  25 

1  00 


C 

$0  60 
1.00 
1  00 
1  00 

10  00 


D 

$0  50 
0  .50 
0  00 
0  80 

15.00 


4  00          4   10 


$0   60 
0 .  60 

0  75 

1  00 
15  00 

4  50 

0  40 

1  00 


SO  60 
1.00 

1  .50 

2  00 
12  00 

3.20 
0.50 
1.00 


G 

$0  .55 
0.50 
0  60 
0.70 

10  00 
3.60 
0  35 
0.50 


H 
SO  71 
0  30 
0  .35 

0  .50 
10  00 

2  64 
0.38 

1  00 


I 
81.25 
0  55 
0  65 
0.76 
5  55 
3  80 
0  30 
2  50 


M 

80  75 
0  50 
0  60 
0  70 

12  00 
3.00 

0  .30 

1  00 


Extende<l  totals 


S28.082    $32,668    $34,928    $34,236    $38,851    $32,098    $32,138    $28,552    $40,725    $30,223 
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CATALOG   NOTICES  Otis    Elevator    Co..    Eleventh    Ave.    .Vi    2fith    St..    New    York. 

Catalog.      Gravity    spiral    conveyors.      Illustrated,    56    pp.,    6x9 

Harrison    Safety   Boiler  Works,   Philadelphia,   Penn.      Coch-  in. 

rane    Engineering    Leaflet    No.    18.      Testing    V-Notch    Meters.  r„,.      ,-,              tt    •   ..■         .>r      u_„  ,.  r>r,     r<i.,»,,„i„_  j    /-...■         ^   .. 

TiliistrntPfi     4S   nn      fiv<t   in  The  Brown  Hoisting  Machinery  Co.,  Cleveland,   Ohio.     Cat- 

iuusiratea,    45   pp      o.x..   in.  ^^^      ^,       grownhoist    transfer    cars    and    larries.      Illustrated, 

Monighan  Machine  Co..  2036  Carrol  Ave.,  Chicago,  111.     Bui-  32  pp     6x9  in 

letin   No.    16-W.      Walking   drag    line   excavators.      Illustrated,  -      t" 

16  pp.,   Sxll   in.  The     ■Watson-Stillman     Co.,     50     Church     St.,    New     Tork. 

Jeffrey  Mfg.   Co..   Columbus,  Ohio.     General  Catalog  No.   83.  ?,^c''°"=i'  ."^^V^Jf    '""«%  ^^        Hydraulic    forcing    presses,    etc. 

Elevating,  conveying,  crushing,  screening,  power  transmission  illustrated,   l_^   pp.,   bxa   in. 

machinery.     Illustrated,  384  pp.,  6x9   in.  Kerr    Turbine     Co.,     Wellsville,     N.     Y.       Bulletin     No.     53. 

Pneumatic  Placing  Co.,  Inc.,  45  Broadway,  New  York.     Bui-  Economy  exhaust  steam   turbines.      Illustrated,   14   pp.,   6x9   in. 

letins.     Pneumatic   conveying  equipment.      Illustrated.  _.       „    t-.    n      j        /-       t=>    i» ■„           ^»j       t             t       .»  ^   »    , 

„,          „^     ,    ^        .        ...         .r,        T^....   V,         r.     Ti              r,    ,,   ^-  The  C.  D.  Pruden  Co.,  Baltimore,  Md.     Loose  Leaf  Catalog. 

.,    ^li"^    ^.'*'^>    Construction    Co..    Pittsburgh     Penn.      Bulletin  Portable   steel   buildings.      Illustrated,    Sxll    in. 
No.    66.      Blaw    light    wall    forms.      Illustrated.    32    pp..    6x9    in. 

The  Baker  Mfg.  Co.,  Springfield,  111.   Pamphlet.  Maney   four  ^,   The     J.     D.     Pate     Co.      Plymouth      Ohio.       Catalog     No.     2. 

wheel  scraper.     Illustrated.  14  pp..  6x9  in.  Plymouth  gasoline  industrial  locomotives.     Illustrated,  52   pp.. 

North    Western    Expanded    Metal    Co.,    Old    Colony    Building, 

Chicago.    111.      Catalog.      Kno-Burn    expanded   metal    lath.      II-  The   Deming   Co.,   Salem,   Ohio.      Catalog   J.      Power    pumps, 

lustrated,    52    pp.,    6x9    in.  Illustrated,    190    pp.,    7x9    in. 

C.\L,IFOR\'I.\   ST.\TE  HlfiHWAY,  MONTEREY  COUNTY 
Division    V,   Route   2,    Section    H 

Bids  received  Apr.  2o  by  the  California  State  Highway  (H)  HofCnuin  &  McLaren.  Oakland;  (I)  F.  Rolandi,  San  Fran- 
Commission,  Forum  Bldg.,  Sacramento,  for  the  construction  of  cisco;  (J)  Sandercock  Transfer  Co.,  San  Luis  Obispo;  (K) 
Division  \'  Route  2  2  Section  H,  of  the  State  Highway  in  jjahoney  Bros.  &  Allinson  and  Cole  Construction  Co.,  San 
Monterey  County,   from:    (A)    C.   H.   &   A.  A\  .   Gorrill,   Oakland;        _  •  /t  s  tt.        it     e~:n,    t?'.,   „i.„  .   /-vrs  rn       i,      t,  .-. 

(B)  Bates,  Borland  &  Ayer,  Oakland:  (C)  Highway  Paving  &  Francisco;  (L)  Frank  L  Smith  Eureka;  (M)  Twohy  Bros.  Co., 
Construction  Co..  Palo  Alto:  (D)  L.  F.  Gerdetz,  San  Francisco;  San  Francisco;  (N)  W  .  A.  Nontanville,  Paso  Robles;  (O) 
(E)  James  Fitzpatrick,  Sacramento;  (F)  .\.  C.  McLean  Con-  Mesmer  &  Rice,  Los  Angeles;  (P)  W.  B.  Hunt  &  Sons,  Alameda; 
struction   Co.,  San   Francisco;    (G)   C.  H.  Hudson,  Los  Angeles;       (Q)   Engineer's  Estimate.     The  item  bids   were  as  follows: 

CALIFORNI.\  STATE  HIGHWAY,  MONTEREY  COU.NTV 

Div.  v..  Route  2,  Sec.  R 

A  B                     CDEFGH 

89.420  cu.yd.  earth  excavation JO  49  $0  35  $0  35  $0  32  SO  45  $C.40  $0.38  $0.40 

4990  cu. yd.  loo.se  rock  excavation 0  90  0.75                0  90  0  75  0  SO  0  70  0.65  0.80 

1350  eu.vd.  solid  rock  excavation 150  1.00                1,50  0  75  120  1.00  0.80  l.OO 

850  lin  ft.  12-in.  coirueated  iron  pipe 0.55  0.90                0  65  0.55  0  50  0.50  0.45  0  40 

120  lin. ft.  15-in.  corruRated  iron  pipe 0.60  0  90                0  75  0.65  0  60  0.60  0.50  0.^0 

44  lin. ft.  18-in.  corrugated  iron  pipe 0.65  0.90                C.85  0.80  0  75  0.75  0.55  0  60 

28  lin.ft.  24-in.  corrugated  iron  pipe 0.75  0  90                125  0.90  1.00  1.00  0.70  0  75 

172  lin.ft.  30-in.  corrugated  iron  pipe 1.00  0  90                2  00  1.30  1.25  1.50  0.80  100 

,35  lin.ft.  36-in.  corrugated  iron  pipe 1.25  0  90                2  00  1.75  150  2.00  0.90  1.50 

41ficu.yd.  cement  concrete.  Class  B  (culverts  and  monuments)  12.00  15  00  10  75  15.00  13  00  18.00  13.00  9  00 

10,620  cu. yd.  cement  concrete,  Class  B  (pavement) 6.50  6.25                6.15  5.65  5.85  7.25  5.20  4.45 

.>t00  lin  ft.  guard  rail 0.35  0.30                0  45  0.45  0.40  0.30  0.50  0.30 

274  monuments,  hauling  and  setting.     l.OO  1.00                1.00  1.00  100  1.00  100  1.00 

$127,323  $112,023        $111,431         $103,207        $116,645        $127,874        $102,564  $94,679 

I  J  K  L  M                 N                  O                  P  Q 

89,420  cu.yd.  earth  excavation $0  50  $0  45  $0.59  $0.35  $0.33  $0.52  $0  35  $0  39  $0.3O 

4990  cu.yd.  loose  rock  excavation 0  85  0  50  0.59  0  38  0.65  0.75              0  45  0.55  0.50 

13.50  cu.yd.  solid  rock  excavation 1    10  l.OO  0.59  0  40  0.90              1.00              0  65  0  60  1  CO 

8.50  lin.ft.  12-in.  corrugated  iron  pipe 0  60  0.50  0  60  0.60  0  40  0.45              0.53  0.50  0.40 

120  lin.ft.  15-in.  corrugate<l  iron  pipe 0.75  0  60  0  70  0.65  0  50  0  50              0  66  0.60  0  45 

44  lin.ft.  18-in.  corrugated  iron  pipe 1.00  0  70  0  80  0.70  0.55  0  65              0.78  0.70  0.50 

28  lin.ft.  24-in.  comigated  iron  pipe 1.25  0.80  1.00  0.80  0  60  0  75              100  0.70  0.60 

172  lin.ft.  30-in.  corrugated  iron  pipe 2  00  0  90  1.25  0.90  0  70              100              135  0.70  0.70 

35  lin.ft.  36-in.  corrugated  iron  pipe 2.50  100  1.50  1.00  0  80              100              1.50  0.70  0  80 

416  cu.yd.  cement  concrete.  Class.  B  (culverts  and  monuments)  20,00  1100  14.00  12.00  12.00  12  00  15.00  10. 00  10.00 

10,620  cu.yd.  cement  concrete,  Class  B  (pavement) 5.95  6  74  6.75  4.75  5  34              7  90              6  71  6.25  5  30 

.54(K)  lin  ft    guard  rail 0.40  0  45  0  40  0  40  0  40  0  50              0  50  0.50  0  40 

274  monuments,  hauling  and  setting 1.00  100  100  1.00  1.00              100              I   00  0  50  0,50 

Extended  totals $125,490      $123,683      $137,366        $92,435        $98,693      $144,154      $115,771      $112,493      $10»,094 

REINPORCED-CONCRETE  TRINK     LINE     SEWER — 
SACRAMENTO,     CALIF. 

+Bids   were   received   Apr.    29   by   the    Engineering    Depart-  tion    Co..    Sacramento;    (K)    JAMES    KENNEDY,    Los    Angeles 

ment,   Sacramento,    for    the    construction    of   a    reinforced-con-  (awarded  contract);   (L)  Carnahan  &  Mulford;   (M)  F.  Rolandi; 

crete    trunk    line    sewer    and    appurtenances.    Contract    No     72,  ,^)    Contra    Costa   Construction    Co.,   Berkeley;    (O)    Matthews 

from:    (A)   Peterson   &  Grier;(B)   Graff  Construction  (^^^^^  Construction    Co.,    Sacramento;     (P)    Thomas    S.    Hutton;     (Q) 

Co'"oTcalifornKME)  V,  ward  M^TlU'^^^^^  Wrightson.  Anderson  &   Yost.  Sacramento.     All  bidders  of  San 

fa)    Ca^?  Ehrhart;^  m)    Terchl?r^rAXLe^^  Francisco    unless    otherwise    stated.      The    item    bids    were    as 

Ross  Construction   Co.,  Sacramento;    (J)   McGlllvary  Construe-  follows: 

xbcdefohi 

:i447  lin  ft.  72-in.  reinforccd-concreto  sewer $16  00  $15  00  $10  70  $11.27  $18  24  $16  30  $13  27  $12  60  $14  00 

1143  lin.ft.  69-in.r-.inforccd-concn.te  sower 12  00  8  00  H  To  6.37  8   11  3  86  9  86  9.80  3  nO 

2012  lin.ft,  66-in.  roinforced-concrete  sewer 9  00  8.00  <   90  5.7o  7  63  1145  7  98  7  80  10  OO 

1294  lin.ft.  63-in.rrinforced-roncrete  sewer 8  00  8.00  7.40  5.15  6  91  10  76  ,8  00  7  70  8.0O 

1280  lin.ft.  fiO-in.rcinforccd-concrete  sewer 7.50  8.00  6.40  4.61  6  27  10  26  8  00  7  20  8.00 

1907  lin  ft.  .57-in.  n-inforccd-concrete  sewer 7  00  8.00  6.20  4.53  5.7o  9  7.1  7  00  6  70  7.0O 

125  lin  ft    ■{6-in    rcinforcfvl-concretp  sewer  7  00  7  00  4.50  3.89  6.00  8  01  4  00  0,30  6.00 

]^\uUu^:::ri::":::i^AZ^^l:n^6^n^:    ::::::.  .\^^^:.  7  00  7  00  3.00  3.33  5.23  4  29  5  00  4  00  3.00 

10  lin.ft.  M-in.  vitrified  pip.- sJwcr 3  00  3.00  1.00  150  2,50  1.76  2  00  1.20  2  oO 

•>- .-onrrpte  manholes  80  00  45  00  ,50  00  45  00  .50  00  ,58  7o  35  00  50  00  100  00 

Troncrer^i.m?ti,n.hftmber  200  00  215  00  120  00  125  00  200  00  235  00  18100  120  00  100  00 

^rircLcret'i^n^^^^  10  00  70  00  12  00  68  00  5  00  10  00  ,50  00  20  00  KMI  00 

2Wnconor.    .    n  •  8  00  60  00  9  00  14  00  5  00  9  00  .WOO  10  00  100,00 

14- n'  vUrified  Dili- inlet  5  00  15  00  4  00  14  00  2.50  100  .30  00  10  00  10  00 

i  ifli";  rrorr.ronll^*faced  flap  volvo  and  hea.1  wo      1.50  flO  230  00  215  00  125  00  100  00  88  00  100(10  80  00  100  00 

Extended  totals $123,820  $1 1.5,008  $94,l(«7  $81,013  $118,190  $143,727  $108,9.39  $1(M,608  $122,;52« 

.1  K  I.  Nt  X  O  P  Q 

3447  lin.ft.  72-in.  reinforc-d-conrreto  sewer $1110  $9  70  $16  91  $1 1   (M)  $17  30  $10  92  $13  90  $14  06 

1143  lin.ft.  fiO-in.  r..inforc..,l-r«ncr..te  «-w..r  9  0.  7.52  10  4,_,  10  00  .10  S   , ,  2  7.,  Vit- 

2012  lin.ft.  ftO-in.  r.-infor,ed-con.-n.t..  sewer    .  7  70  6.52  8...  ,00  ^0  8,3.1  19..  S  70 

iini  tin  n    fli-iii    rt.li.(>,ri'i.il-i-i>nrn.t(.  wwer  7  32  5  66  8  24  (>  00  11   2.)  7  .vS  10  94  X  .u 

iw.     n  H   WV  n    P  -^r^^^^^^^^^  7  («  5  30  7  :m  6  00  1100  7  02  9  00  7.64 

907     n  H    57-  n    r    n     m-   -c   m-   •  e  «-« or                          6  43  4  82  7   10  5  50  10  70  7  23  S  75  7  4,S 

XorJvnti    -iM,    t''^^^^^^^^                                                             .       .    •»    «^  ^70  5  03  4  00  6  00  5  42  5  00  5.68 

H?rS^H^^^^^^^  ^"    ^-    -"    -!!'    --    -"    ->    -- 

Ir    ,  „  .r,   n  ™„.rh  ,1 .,                « «•  f  ,,,  „„  n„  „„  ;,,  „„  ,„  „„  „„  00  55  00  55  (K)  40  0(' 

1        l!^™i,.  i,7,VMiV.,,  rl>,.f,,1,.r  175  00  2(M)  00  10(1  00  20(1   00  MW  00  215  00  .500  00  2.50  00 

7A.„    iJ .,    L      I.?  35  <IO  --O  (Ml  20  00  7.-.  00  .10  (H)  35  (H>  ,50  00  15  OO 

;  «I  2' ^^l^^«  !^        . '  25(10  :iO  00  13(10  70  00  30  00  25  (K)  40  (K)  10  00 

f^^TrifiwTnUM-inlH  1'.  00  JO  00  7  00  70  00  .30  (M)  20  00  7  00  5  00 

1  iiin.  rrn,rr.ro!;rX;:.l  H^  -'(KKM.  I.V.OO  200_00  _10(Mm  100  00  10^00  _S00«H'  75  00 

Kxtendml  lotiiU  »9H,tl07        »S1,0.52      $123,000        $91..51S      $1  I0.l«2        $90,700      $132,201      $113,201 
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IIAII.WAYS 

Nc«  \«rk — Tlio  NowtonfallH  I'liper  Co.  Ih  IiiivIiik  mirvrvH 
luiKli'  for  th«>  roii.Mtruotloii  of  a  nillwiiy  from  NrwtoiifuliH, 
N.  Y..  to  tto  tlinliur  trnrt.  Jnrnvii  V.  Hrowiioll,  CiirthuKU.  N.  Y., 
la   Knur. 

South  <'nrt>lliin  Soiitlii-rn  Ity  —  ThJH  rompimy  I'liinM  to  ron- 
slrni't  II  .MtoraKi'  >  :ucl  at  I'luirli-Hloii.  S.  C.  In  iMiimfclloii  with 
tht>  i-\|>oi't  comI  iiriiilnalM  now  IxInK  constriictoil.  H.  licrniiili, 
\Va.shln>;ton.   I>.  »'.,  Is  Cli,    KnKT. 

+l''lurliln — ralin  Ht-a»'h  *  lCv<>rKln<l<'»  Tly. — ThiH  company 
ha.s  nwardfti  n  contract  to  ICVKIIICTT  P.  MAIIM-:.  Went  I'alm 
Hcach,  lor  the  construction  of  the  llrst  "JS  mllcH  of  the  pro- 
posed line  from  I'alm  lU-ach  to  Luke  Ukcuchobcu.  Noted 
Mar    Ks. 

Ohio — John  C  l.akc.  ProH.,  Monitor  Sad  Iron  Co.,  1m  Inter- 
ested In  the  construction  of  a  railway  from  CustalOKa  to  Blg- 
pralilc.   Uhlo. 

Ohio — New  York  Central  U.K. — This  company  has  com- 
pleted surveys  for  the  construction  of  a  cutoff  from  DouKliton 
to  Moslcr,  Ohio,  about  six  miles.  The  estimated  cost  Is 
$500,000.      G.    C.    Cleveland,    Cleveland,    Ohio,    Is    Ch.    lOn^r. 

South  nnkotn — Accordinf;  to  press  reports  the  construc- 
tion of  a  railway  to  connect  Waubay,  (irconville.  Klllnt^ton, 
S.    P..  and   Hanklnson,   N.    P.,   i^   under   consideration. 

Trxnn — International  &  Orcat  Northern  Uy. — Plans  are 
beiim  made  by  this  coniinmy  for  the  expenditure  of  $1,000,000 
for  tlie  imiirovenient  of  its  lines  in  Texas.  O.  H.  Crittenden, 
Houston.  Tex.,   is  Ch.   I':nj;r. 

Arinonn — Tucson,  Cornelia  &  Gila  Hend  R.K.- — This  company 
has  l>een  incorporated  to  construct  a  railway  from  Gila  Bend 
to  Tucson.  The  incorporators  include  I...  I).  Ricketts  and  J. 
C   Greenway,  Warren,  Ariz.,  and  Walter  Douglas,  Bisbee,  Ariz. 

KLKtTKIC    IIAILWAYS 

SpriiiKfloIcI,  ^InMH. — Plans  are  under  consideration  by  the 
SprinKticld  St.  Uv.  Co.  for  extendinj;  its  line  on  St.  James 
Ave..  Springfield,  to  Kast  St.,  Chicopee.  R.  G.  Tyler  is  Ch. 
Engr. 

Syraeuse,  N.  Y. — The  New  York  State  Rys.  Co.  has  been 
granted  a  franchise  to  construct  a  single  track  line  on  Elm 
St.  from  Shua  t  to  Burnet  Ave.  B.  E.  Tilton,  Syracuse,  is 
Gen.    Mgr. 

Franklin,  Penn. — The  Johnstown  Traction  Co.  is  making 
preliminary  arrangements  for  the  extension  and  improvement 
of  its  line  in  Franklin.     G.  N.   Smith  is  Ch.   Engr. 

(iretnn.  La. — Edward  L.  Slatter.v  and  associates  are  inter- 
ested in  a  plan  to  construct  a  two-mile  street  railway  from 
the  ferry  landing  in  Gretna. 

Knyville,  La. — Charles  Titche.  Pres.  Chamber  of  Commerce 
of  Monroe,  and  associates  contemplate  constructing  an  elec- 
tric  railway   from   Rayville   to  Alto  and   Mangham. 

Mayfleld.  Ky. — R.  H.  McNeely,  Paducah.  Ky.,  is  interested 
in  the  construction  of  an  electric  railway  from  Mayfleld,  Ky., 
to   Humboldt,    Tenn. 

Cleveland,  Ohio — The  Cleveland  Ry.  Co.  will  construct  a 
three-mile  extension  to  its  West  2.')th  St.  line  on  State  Rd. 
Estimated  cost.  $24,000.     Charles  H.  Stanley  is  Pur.  Agt. 

Chicagro,  III.- — Plans  are  being  prepared  by  the  Chicago  Rys. 
Co.  for  extending  its  Chicago  Ave.  line  from  North  Clark  St. 
to  the  lake  front.     Frank   L.    Hupp  is  Secy. 

Racine,  AVis. — The  Milwaukee  Electric  Ry.  &  Light  Co.  is 
considering  plans  for  the  extension  of  its  line  on  Asylum  Ave. 
in  Racine.     F.   V.   Bentz  is  Pur.  Agt. 

St.   Paul,   Minn The   St.    Paul   City   Ry.   Co.    is   considering 

plans  for  the  extension  of  its  lines  on  the  west  side  of  the  city 
to  connect  with  the  Seventh  St.  and  Hill  St.  lines  at  Seven 
Corners  via  the  High  Bridge:  also  a  car  line  in  Main  Ave. 
from  Seven  Corners  to  Tenth  St.  and  on  Rice  St.  from  Rondo 
to  University  St.     W.  Whiteford  is  Pur.  Agt. 

Cedar  RapidM,  Iowa — The  Iowa  Ry.  &  Light  Co.  contem- 
plates the  construction  of  an  addition.al  track  on  Fourth  Ave. 
from  Second  to  Third  St.  William  G.   Dows  is  Gen.   Mgr. 

Clinton,  Iowa — Plans  are  being  considered  b.v  the  Clinton 
St.  rty.  Co.  for  the  extension  of  its  lines  to  South  Clinton.  B. 
Bohnson   is  Supt.   and   Pur.   Agt. 

KanMBH  City,  Mo. — The  Metropolitan  St.  Ry.  Co.  has  applied 
to  the  City  Council  for  a  franchise  to  extend  its  13th  St.  line 
in  Kansas  City. 

'Wichita.  Kan. — Plans  are  being  prepared  by  the  Wichita 
R.R.  &  Light  Co.  for  the  extension  of  its  lines  to  McLean 
Park.      D.   I.   Hayworth,   Wichita,    is   Ch.    Engr. 

Sheridan,  Wyo. — Plans  are  being  prepared  by  the  Sheridan 
Ry.  Co.  for  the  construction  of  a  one-mile  extension  to  its 
line.     C.  F.  Smith  is  Supt. 

Cove,  .Ark. — J.  P.  Harpending  and  associates  contemplate 
constructing  an  electric  railway  from  the  Narrows,  Okla.  to 
Cove.   Ark. 

♦Prove,  rtah — The  Salt  Lake  &  Utah  R.R.  Co.  has  awarded 
the  contract  to  \V1LLIAM  SMITH.  Salt  Lake  Cit.v,  for  the 
construction  of  aji  electric  railway  from  Provo  to  Springville, 
about  six   miles.     Noted   Jan.   !.'>  and   Apr.   29. 

Mill  A'BlIey,  Calif — The  Marin  County  Electric  Ry.  Co.  will 
build  an  electric  road  up  Cascade  Cafion.  At  present  one  mile 
of  the  road  will  be  constructed.  $20,000  having  been  raised 
for  this  purpose. 


'i'uronto,  Ont. — A  commltt«!c  of  rCMldentM  of  WcHt  Toronto 
liaH  petltliineil  tho  City  Council  to  conHtruct  n  municipal  cur 
line  <in  I'liclllc  and  Atmotte  St.,  Wfint  Toronto,  to  connect  with 
the  lll.xir  St.  line. 

LKillT.    IIKAT   AlVn    POWF.H 

i<ynn,  Mnan. —  It  Ih  reporti'd  that  contractM  will  be  awarded 
about  .lun.-  L'O  by  H.  L.  Cllinan  anil  W.  A.  ArmeH,  ArchH.,  8 
CoMKrcHH  SI.,  KoHton,  for  tlie  coiiHtruct Ion  of  a  group  of  build- 
liiKS  for  the  Lynn  Mill  Corporation,  including  u  power  plant 
eHtlniatod   to   cost  about   $100,000. 

l»w  York,  X.  Y.— (Borough  of  Manhattan) — Bids  will  be 
received  until  June  1  by  C.  B.  J.  .Siiyrler,  Supt.  of  .School  BldgH., 
Park  Ave.  and  .Mith  St.,  New  Vork,  for  aflditions,  alterations 
and  repair.s  to  the  electrical  e<|ulpment  in  Public  Schools  2!i, 
31,    ll.   6:;,    177   iiiid    ISS,   Borough   of   Manhattan. 

St.  Clair,  Penn.  The  Borough  Council  is  considering  plans 
for  iininoviiik'  the  municipal  electric-light  plant.  J.  J.  Hughes 
is  Supt.  of  the   pl.-iiit. 

t'uniberlnnd,  Md.- — The  City  Council  is  considering  improve- 
ments and  adilitions  to  the  municipal  electric-light  plant 
to  cost  about  $1.".,000.  The  plans  include  the  installation  of 
a  high-speed  steam  turbine,  directly  connected,  and  replacing 
the  present  8treet-lami)s  with  new  ones.  W.  M.  Roberts,  Jr., 
Is  Gen.  Mgr.  of  the  municipal  plant. 

WayneMville,  N.  C. — At  an  election  held  May  4,  the  citizens 
voted  in  favor  of  issuing  $2.'j,000  in  bonds  to  be  used  for  the 
installation  of  a  municipal  electric-light  and  power  plant. 
Noted  Apr.   22. 

*\ew  Orleans,  Ln. —  (Official) — Bids  will  be  received  by 
the  Board  of  Commissioners,  I'ort  of  New  Orleans,  New 
Orleans  Court  BIdg.,  until  8  p.m.,  June  9.  for  furnishing  and 
installing  three  horizontal  return  tubular  boilers  in  the 
cotton  w.-irehouses  and  terminal  on  the  east  bank  of  the 
Mississippi  River,  lietween  ValenCe  and  Somat  St.  lirnest 
M.    Loeb    is    Pres.    Bd.    of    Comrs. 

(ileaMon,  Tenn. — The  citizens  have  voted  to  issue  $10,000 
in  bonds  for  the  purpose  of  constructing  a  municipal  electric- 
light  plant. 

Chagrin  Palls,  Ohio — (Official) — Bids  will  be  received  until 
noon,  June  7,  by  the  Board  of  Trustees  of  Public  Affairs 
for  one  horizontal,  duplex,  direct-acting,  non-condensing 
pumping  engine,  and  one  return  tubular,  brick-set  boiler,  54 
in.   in   diameter  and   14   ft.  long.     L.   G.   Bradley   is  Clk.   of  Bd. 

Olterliu,  Ohio — It  is  reported  that  the  City  Council  is  con- 
sidering the  in.stallation  of  a  municipal  electric-light  plant 
and  water-works  system. 

Shelby.  Ohio — The  City  Council  and  the  Board  Of  Public 
,\ftairs  have  decided  to  install  a  municipal  electric-light  and 
power  plant  to  cost  about  $40,000. 

Zanesville.  Ohio — C.  C.  Outland,  Zanesville,  and  E.  Hunt- 
zinger,  Piciua,  Ohio,  are  organizing  a  stock  company  for  the 
purpose   of  establishing   an   electric-light   plant   at   Zanesville. 

Holland,  Mich. — The  lowest  bid  submitted  to  the  City 
Council  for  the  construction  of  a  municipal  electric-light 
plant  and  power  station  was  that  of  J.  H.  Sullivan,  Grand 
Rapids,   at   $14,300.      Noted  JIar.    11. 

O.shkoNh,  Win. — The  three  lowest  bids  for  the  installation 
of  heating  and  ventilating  equipment  in  the  new  high  school 
building  were  as  follows:  General  Heating  &  Ventilating  Co, 
Milwaukee,  $20,437,  heat  regulato:-,  $2070  additional:  Downey 
Heating  &  Supply  Co.,  Jlilwaukee,  $20,780  and  $2170;  B.  W. 
Dukerschein   Co.,   Oshkosh,   $21.0S0   and   $2220. 

Alta    Vista,    Iowa — (Official) — Bids    will    be    received  until 

June   7   by   the  Town   of  Alta   Vista   for   the   construction  of  an 

electric    transmission    line   and    distribution    system.      F.  Rabe 
is  Town  Clk. 

Charter  Oak,  Iowa — Bonds  have  been  sold,  and  plans  are 
being  prepared  for  the  installation  of  a  municipal  electric- 
light  plant  in  Charter  Oak. 

AViiton  Junction,  Iowa — The  City  Council  has  rejected  the 
offer  made  by  the  Davenport  &  Muscatine  Ry.  Co.,  Davenport, 
for  the  construction  of  a  transmission  line  to  Wilton  Junction. 
The  municipal  plant  will  be  rebuilt.  George  Bannock  is 
Mayor. 

MuNcotah,  Kan. — Preliminary  plans  are  being  prepared  for 
the  establishment  of  a  municipal  electric-light  plant  in 
Muscotah. 

+YVeilingrton,  Kan. — The  contracts  for  the  construction  of 
a  central  power  station,  cooling  pond  with  Louvre  fence, 
substation,  2.'>0,000-gal.  reinforced-concrete  reservoir,  etc., 
have  been  awarded  to  J.  H.  MITCHELL  &  SON,  Wellington, 
at  $21,992.  The  contract  for  a  12.S-ft.  reinforced-concrete 
chimney  with  fire-brick  lining  was  awarded  to  the  GENERAL 
CONCRETE  CONSTRUCTIO.V  CO.,  Chicago,  111.,  at  $1570. 

Cody,  YVyo. — It  is  reported  that  the  Citv  Council  has 
engaged  the  Billings  Engineering  Co.,  Billings,  Mont.,  to 
prepare  plans  for  the  installation  of  a  municipal  electric-light 
plant  and  water-works  system.  B.  W.  Bennett  is  City  Clk. 
Benton,  Ark. — See  item  under  "Water  Supply-Irrigation." 
+San  .Vntunio,  Tex. — The  Commissioners  Court  of  Bexar 
County  has  awarded  the  contract  for  the  installation  of  a 
steam-driven  power,  pumping  and  electric  plant  in  the  Bexar 
County  Home  for  the  Aged  and  the  Juvenile  Heme,  to  the 
SAN   ANTONIO  MACHINE   &   SUPPLY   CO. 


>94 


ENGINEERING     NEWS 


Vol.  73,  No.  21 


Burlev,  Idaho — (Official) — Bids  will  be  received  until  June 
3  by  Wilson  &  Cutting,  Engr.,  325  Electric  Bide;.,  Butte,  Mont., 
for  the  installation  of  an  electric-heating  system  (indirect 
with  fan)  in  the  High  School  at  Burley.  The  building  con- 
tains 40   rooms. 

Miami,  Aril. — See  item  under  "Sewers." 

KlleuNbure.  AVash.— Bids  were  received  by  the  City  Council 
May  14  for  the  construction  of  a  power  plant,  including  build- 
ing turbine  equipment  and  remodeling  of  the  present  plant 
as  follows:  Kraner  Co.,  Portland,  Ore.,  $od.4.9:  Spokane 
Engineering  Co.,  Spokane,  $42. .'17  (not  including  turbine) ; 
"  -     -    ~       Spokane,  $5S,5T7,  alternate.  $59,9S7;  Charles 

Seattle,    $72,745;    Butler    Construction    Co.. 
(not     including     turbine);     P.     E.     McHugh. 
Reuben    Crimp    is    City    Clk.      Noted    Feb. 
,  May  13 


Hunt,  Jlirk  &  Co. 
G.    Moore    &    Co. 
Seattle,     $54,185 
Tacoma,    $62,998. 
25,  Apr.  1  and  29, 

Republic.  Wa»h.— The  West  Virginia  Mining  Co.,  operating 
the  Lone  Surprise  mine,  near  Republic,  will  install  a  200-hp. 
compressor,  a  new  Diesel  engine  and  an  electric  hoist. 

Rlenlieini.  Ont.— The  rate-payers  have  voted  in  favor  of 
a  bylaw  providing  for  the  construction  of  a  hydro-electric 
svstem  estimattd  to  cost  about  $14,000.  P.  S.  Shillington  is 
Town  Clk.     Noted  Apr.   22. 

Chatswortli,  Ont. — .\  site  has  been  purchased  and  plans 
will  be  prepared  at  once  for  a  new  hydro-electric  transmission 
station.     W.  G.  Reilly  will  be  in  charge  of  the  work. 

CalRary,  Alta.— It  is  reported  that  the  Alberta  Hydro- 
Electric  Power  Co.  is  considering  the  construction  of  a  series 
of  si.x  dams  and  power  houses  to  cost  about  $2,000,000.  A.  W. 
Ellson  Fawkes,  518  Burns  Bldg.,  Calgary,  is  Consult.  Engr. 

BKIDUKS 
EnosburB  Kalis.  Vt.— (Official)— Bids  will  be  received  until 
2  p.m..  June  4.  by  the  Board  of  Selectmen  for  the  constiuc- 
tion  of  a  110-ft.  reinforced-concrete  bridge  across  the  Miss  s- 
quoi  River  at  Enosburg  Falls  The  estimated  cost  is  $9000 
F  W.  Spicer  is  Chn.  Bd.  of  Selectmen.  M.  L.  Sanders,  White 
River  Junction,  Vt..  is  Engr.     Noted  Apr.  1. 

+I.a»renoe.  .Ma».».— (Official)— The  Board  of  Comnnission- 
ers  of  Essex  County  has  awarded  the  contract  fo/'he  con- 
struction of  a  bridge  over  the  Shawsheen  River  at  Mernmac 
^  to  W  N.  PIKE,  Lawrence,  at  $21,621.  List  of  bidders  noted 
May  20. 

PittNfielil.  .Mass.- It  is  reported  that  the  Finance  Commit- 
tee of  the  Citv  Council  has  recommended  an  appropriation  qt 
$18  000  for  the  construction  of  a  bridge  over  the  Housatonic 
River  in  the  Lakewood  section.  A.  B.  Fainham  is  City  Engr. 
AVatcrbnry.  Conn.— Bids  will  be  received  until  S  p.m..  June 
1.  by  the  Board  of  Public  Works.  Lilley  Bldg.  for  the  con- 
struction of  a  reinforced-concrete  arch  across  the  Naugatuck 
River  at  Bank  St.  It  will  be  54  ft.  wide  with  three  spans  one 
of  60  ft.  and  two  of  50  ft.  each.  The  estimated  cost  is  $80.- 
000  Bids  will  be  received  at  the  same  time  for  removing  the 
present  steel  truss  bridge  at  Bank  St  and  re-erect,nj  it 
across  the  Naugatuck  River  at  Freight  St.  Robert  A.  Caiins 
is  City  Engr.     Noted  Jan.    21   and  Apr.   h. 

AVeMport,  Conn.— Plans  are  being  prepared  by  J.  F.  Vin- 
cent, of  the  Strauss  Bascule  Bridge  Co.,  30  Church  St  New 
York.  N.  Y..  for  a  new  bridge  at  Westport  It  will  be  300  ft. 
long  and  40  ft.  wide.  F.  M.  Salmon  is  Chn.  of  the  Com.-in- 
Charge. 

+\VarHaw.  N.  Y.— Contracts  for  the  construction  of  four- 
bridges  on  the  line  of  the  new  Wyoming- Pearl  (^re^^^^ 
Rd  have  been  awarded  to  the  WARS.\W  (X>NbTRUC  l  Km  cu. 
The  largest  bridge  will  be  over  Oatka  Creek  in  the  Town 
of  Covinlton  and  will  cost  $6000.  It  will  be  of  reinforced 
concrete.  106  ft.  long. 

New  Provliience.  N.  J. — Plans  are  being  prepared  for  a  new 
bridge  over  the  Passaic  River  between  New  Providence  and 
Passaic  Townships.  The  estimated  cost  is  $10,000.  It  will 
'.fplace  th.-  TowMley  Bridge  which  has  been  condemned  by 
the  engineers  of  I'mon  and  Morris  Counties.  Jacob  L.  Bauer. 
Elizabeth,    is   Engr.   of  Union  County. 

«Sea  iKle  City,  X.  J.— (Official)— The  Board  of  Chosen  Free- 
VinlJprs  of  Cane  May  County  has  awarded  the  contract  for  the 
construction  of  a  Strauss  type  double-lift  bridge  to  the 
BRIP(5KTON  CONSTRT-CTION  CO..  Bridgeton.  at  $27,480. 
Noted  Apr.  22  and  May    13. 

Trenton.  X.  J.— The  Board  of  Chosen  Freeholders  of  Mercer 
Countv  has  In.struoted  the  County  Engineer  to  prepare  plans 
for  a  "new  steel  bridge  over  Doctor's  Creek.  Hamilton  Town- 
ship.     Theodore   Tobish   is  County    I':ngr. 

^rhnrleroi      I>enn. (Official) — The     Mercantile    Bridge    Co. 

has*aw"rdt-7'A  con^rAct'toThe  UNITED  STATES  WOOD  PRK- 
SERVINC.  CO..  165  Broadway,  New  ^ork.  at  $l.'ij000,  foi 
lir^lipr  and  blockn  for  refloorlng  the  Monesaen-Chail.ro 
HrTdKe  William  H.Stamm.  Charlerol,  Is  Ch.  Engr.  Noted 
May   20. 

IfRrriMbiirK.  Penn.— Bids  will  be  received  until  June  4  by 
theCo.intv  Controller  of  Dauphin  County  for  the  conatruc- 
tl<fn  of  .  .oncr.-te  bridge  over  WIconaIco  Creek  nt  Lykena.  and 
fl'r  II  .sl.'l  truHH  bridge  over  Armstrong  Creek  live  miles 
above    ilnlifax. 

pltt>hurKh.   IVnn It   Is   reported   that   the  City   Council    la 

.onalVu"'"'  "V.llnanccs  authorizing  the  rebulhllng  and  r.^- 
modellng  «>f  the  (ircenfleld  Ave.  Bridge  at  an  estimated  coat 
cTf  iil  000,  nn'l  the  llerron  Ave.  Bridge  at  a  coat  of  about 
$42, 000.     Robert  Swan  la  City   Kngr. 

Kriier.  Va.— (OinclaD— nida  will  b.>  received  until  noon.  Juno 
3  by  R  W  AV7e«.cnr..of  bank,  Koll.r,  for  'he  construction  of  a 
wo..d"ii  bfain  l>rldgo  over  (Xcohaniiock  Creek  I  i  Accoiiww 
rou  V  It  will  bo  about  612  ft.  1<'"K  with  a  16-fl.  roadway. 
OP    Col. man,    Ul<  hmoii.l,   la  State-   Highway   Comr. 

U-, HtmU,     Va.— (Ofllclnl)— Illda     will     be     received     until 

noon  "."7.  by  "he  Clork  of  the  Circuit  Court  of  Sh.niin- 
"onh'c,  tv  for  the  ronatructlon  of  11  300-ft.  hrldgo  "v..r  the 
Noith  Folk  of  the  HhennndoHh  River  botwoon  Warren  and 
Sh.-niiiid..:.ti  <• n.H 


+Loai»viIle.  Ky.— The  Jefferson  County  Fiscal  Court  has 
awarded  the  contract  for  the  construction  of  a  reinforc-ed- 
concrete  bridge  over  Floyd's  Fork  to  the  HOKE  CO..  Louis- 
ville,  at    $15,222. 

BucTrux.  Oliio— (Official)— Bids  will  be  received  until  noon 
June  1-'  bv  the  Board  of  Commissioners  of  Crawford  County 
foi  the  construction  of  three  county  bridges:  The  Parcher 
Bridge  over  the  Sandusky  River  in  Dallas  Township;  the 
McCurd^°  Bridge  over  the  Sandusky  River  in  Liberty  Town- 
ship an  extension  to  the  Mary  St.  Bridge  over  the  Sandusky 
Riv-er  in  the  City  of  Bucyrus.  H.  A.  BiebTghauser  is  County 
Audr. 

Cincinnati.  Oliio — (Official)— Bids  will  be  received  until  noon, 
June  7  bv"  Philip  Fosdick.  Dir.  of  Pub.  Ser..  for  the  recon- 
struction and  repair  of  bridges  in  Mt.  Washington.  Parke  S. 
Johnson   is   Secy.   Dept.   of  Pub.   Ser. 

♦Cleveland.  Ohio--(Official)— The  contract  f^^  painting  va- 
rious citv  bridges  has  been  awarded  to  the  LAMBROU 
S-TRUCTUR.^L  STEEL  PAINTING  CO.,  Williamson  Bldg., 
Cleveland.      Noted    May    13. 

4iFreniont.  Ohio — The  Board  of  Commissioners  of  Sandusky 
Countv  has  awarded  the  contract  for  the  .construction  of  the 
Tinrlail  Brid-e  over  the  Sandusky  River  in  BallviUe  Town- 
Ih"plo  ?he  CrSgHAN  CONSTRUCTION  C(?.  P.  O.  Box  178 
Fremont,  at  $14,690.  The  bridge  will  consist  of  two  166-ft 
?teel  riveted  truss  spans  on  concrete  substructure.  Noted 
Aul    27    Oct.   1   and   Dec.   10.   1914;   Feb.   25   and   Apr.   8,   1915. 

Hamilton.  Ohio— Bids  will  be  received  until  June  9  by 
W  W  Crawford,  Audr.  of  Butler  County,  for  the  construc- 
tidn  of  a  reinforced-concrete  bridge  across  Gregorys  Creek 
at  Hughes  Station,   Liberty   Township. 

Lebanon,  Ohio— The  Board  of  Commissioners  of  Warren 
Countv  has  passed  resolutions  for  the  construction  of  a  low 
truss  steel  bridge  over  the  North  Branch  of  Turtle  Creek  at 
Main  St  ,  and  a  concrete  substructure  of  a  steel  bridge  over 
the  sarne  stream  at  West  St.,  Lebanon.  The  estimated  cost 
of  the  structures  is  $4311  and  $5251  respectively.  John  M. 
Mulford    is    County    Audr. 

+Loean.   Ohio— (Official)— The  Board   of   Commissioners   of 
Ho^ini    Countv    has    awarded    the    contract    for    the    super- 
structure of  a  bridge  over  Rush  Creek  in  Marion  Township  to 
the  CH.\Mi>ION  BRIDGE  CO.,  Wilmington,  Ohio.  Noted  May    6 
+YounB:sto>vn.    Ohio— The    You_ngstown_Sheet^&^Tube  £0. 


coke  ovens. 

Zanesville,  Ohio— (Official)-^Bids  will  be  received  until  11 
1  m  June  7  bv  the  Board  of  Commissioners  of  Muskingum 
County  for  the" construction  of  the  steel  superstructure  of  a 
bridge  over  the  canal  towpath  between  Trinway  and  Adams 
Mill!  in  Cass  Township.  Fred  C.  Werner  is  Clk.  of  County 
Comrs. 

+Conver»e.  Ind.— (Official)— The  Board  of  Commissioners 
of  Miami  County,  Peru,  has  awarded  the  contract  for  the 
construction  of  a  bridge  at  Converse  to  the  ROCHESTER 
BRIDGE   CO.,   Rochester,   Ind.,   at    $5535.      Noted   Api.   15. 

+EaHt  Chicago.  Ind.— (Official)— The  Board  of  Commis- 
sioners of  Lake  Countv,  Crown  Point,  has  awarded  the  con- 
tract for  the  construction  of  a  Strauss  type  trunnion  bascule 
bridge  over  the  canal  at  155th  St..  East  Chicago,  to  the  PHEE 
CONSTRUC-TION  &  ENGINEERING  CO..  122  South  Michigan 
Ave.,"   Chicago,    111.,    at   $59,000.      Noted   Apr.    29. 

+CarthaKe,  111.— (Official)— The  Highway  Commission  of 
Hancock  cTuntv  has  awarded  the  contract  for  a  steel  bridge 
on  concrete  abutments  between  Lima  Township.  Adams 
Countv.  and  Walker  Township.  Hancock  County,  to  J.  K.  Mc- 
COLIN.  Lewistown.  Mo.,  at  $4995.  Other  bidders  were:  De- 
catur i?ridge  Co..  Decatur.  $6718;  East  St.  Louis  Bridge  Co., 
East  St  Louis,  $5278;  Central  States  Bridge  Co  Indianapolis. 
Ind  $5624;  111  nois  Steel  Bridge  Co.,  Jacksonville,  $6600;  E.  A. 
Weaver  &  Son,  Clayton,  $6700;  Michelman  Steel  Co..  Quincy. 
$6650.      Noted    May    13. 

Manitowoc.  Wla.- Press  reports  state  the  I'oard  of  Com- 
missioners of  Manitowoc  County  will  spend  more  than  $30,000 
for  bridge  construction   during   the   summer. 

+riarlon.  Iowa- (Official)- The  Board  of  Supervisors  of 
W-ri^ht  Countv  has  awarded  the  contract  for  the  construction 
of  efghtcounVy  bridges  to  th.-  D(lBSON  CONSTRUCTION  CO 
Nora  Springs,  at  $8921.  Other  bidders  were:  Iowa  bri.lge 
Co  Des  Moines.  $13,561;  Pickens  Engineering  &  (Construction 
Co"  Sioux  Citv.  $14,400;  Koss  Construction  Co..  Des  Moines, 
$13,490.      Note.'l    May    13. 

♦Council  BlulTH.  Iowa— The  City  Council  has  awarded  the 
contract  lor  th.-  .onstruction  of  a  concrete  arch  across  Indian 
Creek  on  East  Kroadwav  near  the  city  limits  to  E.  A.  WICK- 
H.\M,    Council    Bluffs,    at    $5785.   Noted    May    6. 

Montezuma.    Iowa— (Official)— Bids    will    be    received    until 


1  30 Tm.  ."uneT.  by  W.  C.  McKee,  Audr.  of  Poweshiek  County, 
for  the  construction  of  nine  steel  bridges,  one  concrete  slab 
and  15  reinf.irced-concrete  culverts.  C.  E.  Olson,  Montezuma, 
la    County    Engr. 

(irent  fiend.  Kan.— (Official)- Bids  will  be  received  until 
no.'n  June  !>,  bv  the  Board  of  Commissioners  of  Barton 
Countv  for  thJ-  construction  of  four  countv  bridges:  MeckU-n 
ISrl  l«c  111  Burfal..  Township;  Henry  Zfmmer  Bridge  and 
Kru.k.-nb.-rg  Brl.lge.  b..th  in  Clarence  Township,  and  the 
Un!h-rw<  0.1  Bridge  In  Homestead  Township.  C.  F.  Younkin  is 
County    Clk. 

Junction  City.  Kan — The  Coinnilssioners  of  fjeary  County 
have  or.ler.-d  Ih.-  .onatructloii  .>f  four  new  rejnforced-coii- 
crete  bri.lges.  tw.)  .>ver  Dry  Creek,  and  one  each  over  Lyons 
and    McDowell   Creeks. 

Kan»«>  City.  Kan.     The   It.mrd  of  Commissioners  of  VV>;an- 
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>1lnnlinllnti,  Knn.-  •<Mnc-lal>--Th«  Mniircl  of  Coiiiinliiiilon- 
.1-.  t>f  lilli'\  I'oiinly  'win  iiwiirili'il  ciiiitriii'lM  to  J.  A.  .lOMN- 
.soN,  .luiullon  City,  for  Ihiot-  lirlilutiN.  iitiil  «o  WIIITIOAl'UK, 
MOdltl':  .V;  WIAN'D.  Munliiittnii,  i.tr  tliri-u  IiiI(Ik"N.  TIik  lolal 
(•out   IH   H;iS7       N'oliMl    Apr     L".i. 

t'oiioa.  \rli.'  -IIIiIh  will  lio  rt'colvvil  tiiilll  2  p. in.,  Jiini>  II,  l>y 
A.  N.  I'orti'r,  i'lk.  of  IMxoii  I'oiiiity,  for  the  (-oiiHtriirtloii  iitiil 
ri'piilr  I'f  oouiity    brhlKi'H   for   ii    prrloil    of  oiit<    y«>iir, 

^Jnaprr.  Ark.-  Th«  CoiiiinliiMloni'rH  of  Nowton  t'ounly  hiivo 
awiiriliMl  tln>  conlriirl  for  :i  mIim-I  l>rlilK«  iioromt  thn  IIIk  Hiirriilo 
Itlvor   to   M.    K.   OUK,    lliirrl.-oni,   u(    ILM.OOd. 

(inlvriiton,  Trx.-  I(  In  rr|>orti<<l  that  l)i«  Ctilf.  (\iloriiilo  A 
Hantii  l''r  Kv.  luiH  iIccIiIimI  to  itiionil  alioiit  $rir>,on(i  for  n»w 
lirl(lKt<M.  tro.MiIoH  anil  i-ulvrrlH.  V.  Mrrrllt.  lialvcnlon,  Ih  Ch. 
EnKi". 

Kufnuln,  Okln.  M  Ih  roportpil  that  tlii<  Mlimourl,  KunHUM  & 
ToxaM  lv\.  ('<>.  liaM  aiilliorlxiMl  Iho  roiiNlriirllon  of  a  llMHl-ft. 
lirlilKi^  ovrr  tl>i>  South  I'anailian  Ulvcr  near  ICilfauIa.  The 
ontlinatril  i-ost  of  thi>  Iwliljtr,  with  Hoiof  other  InipfovotnuntH, 
lit  fr>on.iu)n.     U.   y.   I,onnl>l<i<lh,    Dallaa,  Tvx.,   Im  Ch.    ICn^r. 

llrllinKhiim.  >Vnnh.  Kids  will  ho  r<-colv<Ml  until  Mav  2'.i  by 
the  Hoard  of  ConinilNMloniMfi  of  Whatcom  ('ounty  for  the  ron- 
atructlon  of  a  strol  hrldKi-  arronH  Dcor  rrci'k  on  the  North- 
west nianonal  ltd.  Tho  oMllniatt-d  ooHt  U  $ll,nnO,  C.  M. 
AilanuM    Is   County    Knur       \V.    IV    Wallai-e    Is   County    Clk. 

Srattlr.  WnMh.  Hl<ls  will  !).>  rorolvod  until  10  a.m..  Juno  S, 
hy  Ityron  Pholi).s.  (^IK,  ltd.  of  Comra.  of  KInK  County,  for  thf 
construction  of  tho  UandshurK  Hrldne.  It  will  be  oi  steel,  '.10 
ft.  lonff.  with  concrete  piers.  The  estimated  coat  Is  $10,- 
000. 

SleveiiMon.  AVimh.-  Itlda  will  bo  received  until  .Tunc  S  by 
Charles  II.  Nellor,  Audr.  of  Skamania  County,  for  the  con- 
-Htruction  of  a  concrete  brIdKO  over  Nelson  Creek  on  the  Ivatot 
Ud.      II     I!uochc   Is  County   Kn^r. 

Taromn.  Wnah.— The  City  Council  has  instructed  the  City 
Knjrlneer  to  prepare  plans  for  a  fi.'iO-ft.  wooden  brldRe  across 
the  ttulch  at  Kast  34th  St.  The  estimated  cost  is  $14,000.  W. 
C,    RaloiKli    is    City    KnKr. 

Burllnicnme.  Calif. — The  City  Trustees  have  decided  to  re- 
place 10  wooden  bridpres  over  the  creeks  and  ravines  of  the 
Baston  section  of  the  city  with  relnforced-concrete  struct- 
ures  of   the   orn.Tmental    type.      ICrIc   Wold    Is   City    Engr. 

Brrlin.  Ont. —  (OfflciaU  —  Mids  are  beinp  received  by  Row- 
man  &•  Connor,  Civil  Knur.,  Herlln,  for  the  construction  of 
two  concrete  bridges  in  Waterloo  Townshij). 

Woburn.  On*. — The  Township  Council  of  Scarboro  Town- 
ship has  approved  plans  for  .i  concrete  brldKC  over  the  Rouge 
River  at  Woburn.  The  estimated  cost  is  $22,000.  F.  Barber, 
57    Adelaide    St.    K.,    Toronto,    is    Knpr. 

York.  Ont. —  (Oflicial) — Bids  will  be  received  until  noon, 
June  7,  by  Frank  Barber,  .")"  Adelaide,  St.  E.,  Toronto,  for  the 
construction  of  a  relnforced-concrete  beam  bridge  on  Lansing 
Sideroad,  about  one  mile  west  of  Yonge  St.,  Township  of 
Vork. 

WATEC     Sl'PPI-Y — lRRI(;.\TION 

Lawrence,  Mbnh. — The  Municipal  Council  has  authorized 
the  appointment  by  Mayor  John  P.  Kane  of  a  commission  of 
three    to   secure   a  new   water   supply. 

+Xe>vton,  Maaa. — The  contract  has  been  awarded  by  the 
Metropolitan  Water  and  Sewerage  Board  to  CHARLES  A. 
KELLY.  Somerville,  at  $27,177,  for  laying  c.-i.  water  pipe. 
.Voted  May   20  under  Boston. 

Snleni,  Maaa. — (Official) — Bids  were  received  May  17  for 
constructing  a  reinforced-concrete  reservoir  as  follows:  A. 
G.  Tomasello,  Dorchester,  $68,45.");  Sessler-Weaver  Co.,  $72,978; 
Middlesex  Contracting  Co.,  $7S,290;  David  J.  Sheehan  Co., 
$86,590:  W'.  M.  Bailev  Co.,  $S7.173:  Stuart  &  Sons  Co.,  $S8..'?87: 
C.  M.  Leach.  $91,370;  Bruno  &  Petitti,  $91,890;  Fred  T.  Ley, 
$97,596  (informal);  W.  T.  Ryan  Contracting  Co.,  $98,190;  Davis 
&  Brock,   $102,870.      Noted   May   13. 

+Salpm,  Maaa. — The  contract  for  furnishing  26,000  ft.  of 
30-in.  c.-i.  pipe  has  been  awarded  to  AVARREN  PIPE  & 
FOUNDRY  CO.  at  $23.50  per  ton.  Hazen  &  Whipple,  New 
York.   N.   Y.,   is   Engr. 

Hartford,  Conn. — Bids  for  the  new  gravel  road  north  of 
the  Nepaug  reservoir  in  the  town  of  New  Hartford,  known  as 
Contract  8.  were  received  by  the  Board  of  Water  Commis- 
sioners, C.  M.  .Saville.  Ch.  Engr.,  May  17,  as  follows:  Middle- 
sex Contracting  Co.,  North  Adams,  Mass.,  $26,917;  Perini  Con- 
struction Co.,  Ashland.  Mass..  $2s.3!t7:  Piersen  Engineering  & 
Construction  Co.,  Hartford,  $31,855;  Louis  Longhi  &  Bro.,  Tor- 
rington,  $31,894;  John  Arborio,  172  Congress  Ave.,  New  Haven, 
$31,970;  Leonardo  Suzio.  Meriden,  $32,048:  Amos  D.  Bridge's 
Sons,  Inc.,  Hazardville.  $32,611;  Connecticut  Good  Roads  & 
Construction  Co..  New  Britain.  $32,686;  John  de  Michiel  &  Bro., 
Torrington,  $34,780:  O'Brien  Construction  Co.,  Madison  Ave., 
New  York,  N.  Y.,  $37,620;  Coleman  Bros..  Boston.  Mass..  $39.- 
102;  A.  D.  Ambrosia  &  Co.,  Hartford,  $40,061:  Edward  Balf 
Co.,  Hartford,  $42,164;  D.  O'Connell's  Sons,  Holvoke,  Mass., 
$42,630;  Fred  T.  Lev  Co.,  Inc.,  Springfield,  .Mass.,  $44,260  and 
Alco   Contracting  Co.,    Boston,    Mass.,   $46,   320.      Noted   Apr.   29. 

Madrid.  X.  \. — Bids  will  be  received  until  May  31  by  E.  E. 
Griffith,  Secy.,  Bd.  of  Water  Comrs.,  for  the  construction  of 
a   water  system.     Noted   Feb.   25  and  Mar.   25. 

Manchoater,  \.  Y. — The  citizens,  at  a  recent  election,  voted 
in  favor  of  constructing  a  water  system.  Charles  C.  Hopkins, 
Cutler  Bldg.,   Rochester,   is   Engr.      Noted   Sept.   17  and  Oct.    15. 

New  York,  N.  Y". —  (Borough  of  Manhattan) — (Official) — 
Bids  were  received  May  20  by  William  Williams,  Comr.  of 
Water  Supply,  Gas  and  Electricity  for  laying  water  mains  in 
East  63rd,  79th  and  East  M'nd  St.  and  in  Third  .\ve.,  as  follows: 
Beaver  Engineering  &  Contracting  Co.,  $46,925;  Soraci  Con- 
tracting (■:o.,  $44,857:  Bradv  Oltarsh  Construction  Co.,  $51,121; 
Melrose  Construction  Co.,  $48,489;  Rogers  &  McManus,  $42,651; 
Joseph    J.    B.    LaMarsch,    $54,535;    James   W.    Maloney,    $48,805; 


F  N.  Lowla,  $41), .SUA;  l.uwn-nro  CoiitriiclInK  Co.,  $40,444:  Man- 
over  ContractInK  Co.,  $4!i,7h6;  LouIm  I)  OroKory,  $44, OHO;  KnlKlit 
*    Dl.Mh.o.    $44,711       NotiMl   ,\l»y    I'l 

^Mrhriirt'tnil),    S,    V. — The    I'ontriict    haa    lieon    awarded    by 
the     Mould     of    Contract    luid    Huiiply     to     IIKdWN    &     LOWE, 


Atlantic  City,  N.  J.— (Ofnclnl)— No  blda  wore  rocolvod  .May 
I'.i  li,\  Ihf  DIroi'tor  of  Ilnvonuu  and  KInanro  for  tho  purchaai; 
of  $125, 000  In  bonda.  Tho  procunda  waa  to  huvii  been  uaed 
for  till-  oxIoiialoH  of  Iho  water  ayatoin.  II.  I.  Townaond  la 
Controller.     Noted   .May    13. 

llarrlMon.  IV.  J.  Mlila  will  bo  rooi'lvod  until  2  p.m.,  Juno  I, 
by    the    lliidHfin   County    I'ark    (?ommlaaloni-ra,    I    Kxchaiigo    I'l., 

Joraoy    City,    for    tho    iplolloii    of  a    llllratlon    plant    at    Woat 

lludaon    I'aik,     llarrlaon,    and    for    a    puinphiK    aliitlon    at    tho 
WoKl    MuilNon    Park, 

IrvlnKton,  X.  J. — According  to  jiroaa  reports  Alexander 
Potior,  5(1  Church  St.,  New  York,  N.  Y.,  will  illMcontlnue  hia  In- 
vi'Htlgatlon  of  the  plant  of  the  Clinton  Water  Co.  Noted 
.May    13. 

llnrrlahiirK,  Prnn. — Tho  Thonip»<>ii  bill,  appropriating  $1,- 
5(111.(1111)  for  the  w.itor  suripl.N,  h;iic  b.on  pa«Hod  by  tlio  Senate. 
About  $3o(i.oi)i(  a  yi-ar  will  I...  .•xpondoil,  boglnnlng  Juno  1, 
1!117.  I'hc  work  Includoa  the  conatiuctlon  of  a  dam  In  Craw- 
ford  County    and    tht!  conatruction   of   a   reaervolr.      Noted   Oct. 


15.    II 


•  l.opk  Haven,  Penn. —  (Official) — Bids  will  be  received  until 
I  p.m.  June  14,  by  Alien  Sterner,  Supt.  of  Parks  and  I'ub. 
Property,  for  conatructlng  ji  portion  of  storage  dam  No.  1 
on    .Mc'ICIhattan    Run,    Wayne    Township. 

MiminliurK,  I'enn.— (Official)  —  An  election  will  be  held 
June  22  to  vote  on  thi'  (|uestlon  of  Lssuing  bonrls,  the  pro- 
ceed.M  of  which  will  be  UHe<l  for  the  construction  of  a  5.000,- 
000-gaI.  reinforced-concrete  reservoir.  Alexander  Potter,  50 
Church  St..   New   York,   N.   Y.,  Is   Engr.     Noted   May   20. 

TImbrrvlllp,  Va — The  Timbervllle  Water  Co.  has  been  in- 
corporated by  C.  J.  Smucker,  Pres.,  and  others,  with  $25,000 
capital,  according  to  press  reports,  and  will  construct  a  wa- 
ter system. 

.Shephrrdatown,  \V.  Vn. — (Official) — Bids  will  be  received 
until  June  10  by  A.  O.  Alder,  Engr.,  Shepherdstown  Light  & 
Power  Co.,  for  constructing  a  water  system.  The  estimated 
cost   is   $17,000.      Noted   Jan.   28   and   Mar.   18. 

^VIleellng,  W.  Vn. —  (Official) — The  citizens,  at  a  recent 
election,  defeated  the  bond  issue  for  $640,000,  the  proceeds  of 
which  wiis  to  have  been  used  for  the  installation  of  a  Smith 
slow  sand  filtration  plant.  D.  G.  Brown  is  Clk.  Noted  Mar. 
25  and   Apr.   29. 

Hertford,  N.  C. — Bids  will  be  received  until  June  8  by  W. 
C^-.Winslow,  Clk.,  Bd.  Town  Comrs.,  for  the  purchase  of 
$1(,000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
construction    of  a   water   system. 

+.\lnia.  Go. — The  contract  has  been  awarded  by  the  city 
to  B.  F.  ROBERTS,  Macon,  at  $10,660,  for  constructing  a  wa- 
ter system,   material  furnished   by  the  city.     Noted   Mar.   18. 

Dawaon,  Go — An  election  will  be  held  June  15  to  vote  on 
the  question  of  issuing  $20,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  extension  of  the  water  system  .-nd 
for  equipping  the  fire  department. 

Boat  I.oke.  Go. — (Atlanta  post  office) — Bonds  have  been 
voted  hy  the  citizens,  the  proceeds  of  which  will  be  used  for 
the  construction  of  a  water  system.  Noted  Sent.  17,  1914 
and   Apr.    8,    1915. 

+Plant  City,  Flo. —  (Official)— Contracts  have  been  award- 
ed to  C.  M.  BOLAND,  Bartow,  for  drilling  i.  well,  and  tc  the 
AMERICAN  CAST  IRON  PIPE  CO..  Birmingham,  Ala.,  for  c.-i. 
pipe.  C.  B.  Root  is  a  member  of  the  Bd.  of  Pixb.  Wks.  J  oted 
Oct.    1   and    May   13. 

Northport,  Ala. — Bonds  for  $16,000  have  beer,  voted  by  the 
citizens,  according  to  press  reports.  The  proceeds  will  be 
used  for  the  construction  of  water  and  sewer  systems.  K.  B. 
Kay,  Tuscaloosa,  is  Engr.     Noted  Apr.  22. 

riarkadale,  Misa. — An  election  will  soon  be  held  to  vote  on 
the  (luestion  of  issuing  $150,000  in  bonds,  part  of  the  proceeds 
of  which  will  be  used  for  the  extension  of  the  water  system. 

Pons  Cliriation,  Mias. — According  to  press  reports  bonds  for 
$30,000  have  been  voted,  the  proceeds  of  which  will  be  u:ed 
for  the  extension  of  the  water  system.     Noted  May  20. 

+AIIiance.  Ohio — Contracts  have  been  awarded  to  the  DES 
MOTNES  STEEL  CO.,  Des  Jloines,  Iowa,  for  constructinfj  a 
40,000-gal.  steel  tank  and  to  J.  C.  DEVINE  &  CO.,  Alliance,  ror 
piping.  Chester  &•  Fleming,  Pittsburgh,  Penn.,  is  Engr.  Noted 
Mar.   25  and  May   6. 

+Dridf;eport,  Ohio — Contracts  have  been  awarded,  accord- 
ing to  press  reports,  to  ANDREW  L.  NICKOLICH,  Fairmont, 
W.  Va.,  at  $23,000,  for  constructing  water  and  sewer  systen^  ; 
Noted   Jan.   28. 

+Cincinnnti,  Ohio — The  contract  has  been  awarded  to  tl:e 
NATIONAL  WATER  MAIN  CLEANING  CO.,  at  $19,712,  by  th3 
Board  of  Public  ,Service  for  furnishing  c.-i.  pipe  and  special-; 
and    for    cleaning    water    mains.      Noted    Apr.    22. 

Kaat  View,  Ohio — ( Warrensville  post  office) — Bids  will  b< 
received  until  11  a.m.,  June  14,  by  Charles  E.  Burger,  Clk. 
for  laying  water  mains  in  Lee  Rd.,  Helen,  Sand,  and  East 
149th  St.  and  for  constructing  sidew.alks  on  Centre  Road. 
The  Pease  Engineering  Co.,  Marshall  Bldg.,  Cleveland,  is  Engr. 

+Rooky  River,  Ohio — (Official) — The  contract  has  been 
awarded  to  the  ROSS  COOK  ENGINEERING  CO.,  Akron,  at 
$13,393,  for  laying  water  mains.  Other  bidders  were:  Philliiis 
&  Bixel,  Cleveland,  $14,028;  M.  Nichols  &  Son,  Cleveland, 
$15,808;  George  CJantose,  Cleveland,  $14,613.  Frank  Mitcliell 
is   Clk.      Noted   Apr.    29. 

+Toledo,  Ohio — The  contract  has  been  awarded  to  the 
ARROW  ENGINEERING  CO.,  St.  Louis,  Mo.,  at  $60,438,  by  the 
Director  of  Public  Service  for  the  installation  of  machinery 
for   the  high  pressure  pumping  station.      Noted   Mar.   11. 
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ZaneMville,  Ohio — At  an  election  held  May  11  the  citizens 
voted  asainst  the  question  of  issuing  bonds  for  $250,000.  The 
proceeds  was  to  have  been  used  for  the  construction  of  a  new 
water   system.      Noted   Dec.   24,   Jan.    14   and   Apr.   8. 

+Orion,  .Mich. — The  contract  has  been  awarded  to  the 
TRAVERSE  CITY  IRON  WORKS  CO.,  Traverse  City,  by  the 
city  for  constructing  a  water  system.  Noted  Oct.  S  and 
Jan.    2S. 

+Bellen-ood,  HI. — The  contract  has  been  awarded  to 
MICH.\EL  ilcELLIGOTT,  Evanston,  at  $1.16  per  lin.ft.  for 
laying  6-in.  water  mains  in  Morris  and  St.  Paul  -\ve. 

ChicaKo,  III. — Bids  will  be  received  until  May  2S  by  W.  R. 
Moorhouse,  Comr.  of  Pub.  Wks.,  for  furnishing  2265  tons  of 
c.-i.  water  pipe,  16-  to  24-in.  and  for  25  36-in.  gate  valves, 
f.o.b.    cars    2352    Ashland    Ave. 

Columbia,  111. — Plans  have  been  prepared  by  Fuller-Coult 
Co.,  St.  Louis,  Mo.,  for  the  construction  of  water  and  sewer 
systems.  The  estimated  cost  is  $12,671.  E.  H.  Brucker  is 
City    Clk.      Noted    Apr.    1. 

MoLeau,  111. — The  installation  of  a  water  system  is  under 
consid.ration  by  the  City  Council. 

+*l*arii«.  III.— (Official) — The  contract  has  been  awarded 
to  HICKEY  BROS..  St.  Louis,  Mo.,  at  $49,412.  for  constructing 
four  earth  dams,  a  diversion  channel,  a  wet  well  and  an  in- 
take.     A.   A.   Brubaker   is  City    Clk.      Noted   Apr.   29. 

Keno.sha,  AVis. — Bids  will  be  received  until  June  14  by  the 
Board  of  Water  Commissioners  for  constructing  a  42-in.  c.-i. 
intake  pipe  about  10,000  ft.  long,  a  submerged  intake  crib 
and  a  well.  B.  C.  Brennan  is  City  Engr.  .Voted  July  2  1914, 
and   Apr.   29,    1915. 

Wittenberg,  Wis. — At  a  special  election  the  citizens  voted 
in  favor  of  issuing  $10,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  installation  of  a  water  system.  W.  G. 
Kirchhoffer,  Madison,   is  Engr.     Noted   Mar.   4   and   .\pr.   s. 

+Xevada,  Iowa — (Official) — The  contract  has  been  awarded 
to  the  J.  P.  MILLER  ARTESIAN  WELL  CO.,  Chicago,  III.,  at 
$10,220,  for  driving  an  artesian  well  to  a  depth  of  2000  ft. 
R.  A.  Davis  is  City  Clk.     Noted  May  6. 

Oelwein,  Iowa — Bids  will  be  received  until  June  7  by  E.  H. 
Burlinsham,  City  Clk.,  for  furnishing  supplies  for  the  water 
department    for    one    year. 

Rock  Valley,  lo-na — Bids  will  be  received  until  2  p.m.,  June 
2.  by  J.  A.  Garland,  Clk.,  for  the  construction  of  a  100-ft. 
steel   tower   and   a    50,000-gal.    steel    water    tank. 

Traer,  lo^Ta — The  citizens  contemplate  calling  an  election 
to  vote  on  the  question  of  issuing  bonds,  the  proceeds  of 
which  will  be  used  for  the  extension  of  the  water  system. 

Lynch,  \>b. — Bids  will  be  received  until  6  p.m.,  June  1,  by 
H.  E.  McGinitie,  Village  Clk.,  for  making  extensions  to  the 
■water   system. 

IpNwich,  S.  D. — Bids  will  be  received  until  June  3  by  L.  C. 
Fix,  City  Audr,  for  constructing  a  concrete  reservoir  with 
connections.  The  Dakota  Engineering  Co.,  Mitchell,  is  Engr. 
Mobridee,  S.  D.— An  election  will  be  held  June  7  to  vote  on 
the  question  of  making  extensions  to  the  water  system.  C. 
A.   Smith   is   Mayor. 

.\nanioo!tc,  >".  D. — The  citizens  contemplate  constructing  a 
water  system. 

Judith  Gap,  Mont. — Gerharz  &  Jacqueth,  Great  Falls,  has 
been  retained  by  the  Council,  according  to  press  reports,  to 
prepare  plans  for  the  construction  of  a  water  system.  Esti- 
mated  cost,   $15,000.      Noted   Apr.    1. 

Phillpnbnre,  Mont. — According  to  press  reports  the  Council 
is  again  considering  the  installation  of  a  water  system.  C. 
H.  Green,  Spokane,  Wash.,  is  Engr.  The  estimated  cost  is 
$24,000.     Noted  Mar.   11. 

Gallatin,  Mo. — Bonds  for  $17,000  have  been  voted  by  the 
citizens,  according  to  press  reports.  The  proceeds  will  be 
used  for  extension  and  improvement  of  the  water  and  electric- 
light  systems. 

Rockport,  Mo. — Bids  will  be  received  about  June  19  by 
the  City  Clerk  for  the  construction  of  a  water  system,  the 
estimated  cost  of  which  is  $12,000.  W.  B.  Rollins  &  Co., 
Midland  Bldg.,  Kansas  City,  is  Engr.  Noted  Aug.  13  and 
Sept.    17,    1914. 

ArknnNnH  City,  Ark. — The  Lambe  &  Demarke  Light  & 
Water  Co.  plans  to  spend  $20,000  for  the  extension  of  its  wa- 
ter system.  A  pump  will  be  installed  and  2000  ft.  of  6-ln. 
water  mains  will  be  laid. 

+ANhdown.  Ark. — The  contract  for  constructing  a  water 
system,  materials  furni.shed  by  the  city,  has  been  awarded  to 
C.  W.  CARDWELL,  Texarkana,  at  $13,233.  Noted  Aug.  13, 
1914. 

Benton,  Ark. — P.Ida  will  probably  be  received  about  June 
15  by  the  city  for  the  ctmstructlon  of  water,  sewer  and  elec- 
tric-light systems.  The  estimated  cost  la  $100,000.  R.  C. 
Bailey   is  Mayor.     Noted  Jan.    14. 

+l>arnKonld,  Ark. — The  contract  has  been  awarded,  accord- 
ing to  press  reports,  to  REODKCK  KR  *  CONNOR.  Kansas 
City.  .Mo.,  at  $2X,000,  by  the  CommlsslonerH  of  Water  Improve- 
ment Distrlrt  No.  2,  for  the  construction  of  a  water  system. 
Not(^(l    .May    6. 

Walnut  HidKr.  Ark. — The  construction  of  a  water  system 
Is   umlcr  consideration. 

+f'olnlia,  Trx. — The  contract  has  been  awardi'd  to  K.  M. 
Tit'KKETT,  .San  Antonio,  Tex.,  for  drilling  an  artesian  well 
for  the  water  svBtcm.  l!ond«  for  $14,000  were  voted  for  this 
work.      Noted   Sept.    10. 

Kl  I'nxo,  Tr«. — William  K.  Race,  .Supt.  of  Water  Wks..  ad- 
vlsis  the  construrtliin  of  a  reBorvoIr  on  Mt.  Franklin  at  an 
eafhiiitted   cost    of   $2.^^,00(). 

Trinpir,  'I>«. —  HIda  will  lie  recelveil  until  June  S  by  the 
City  ('oiincll  for  the  ronalrurllon  of  a  cdncrete  dam  and  spill- 
way I't  the  wiiter-worka  pumping  atatlon.  The  estlnintud  coat 
la   $20,000.      Noted   Jan.   2S. 

CuahlnK,  <)hln.— The  citv  will  not  make  Iniprovemonta  to 
the  water  avatim  until  liitrr  In  tho  your.  W.  H.  UurnIck, 
Cushliig.  la  Engr.     Noted  May  6. 


Tayloraville.  Utah — The  West  Side  Water  Co.,  recently  in- 
corporated with  $15,000  capital,  will  construct  a  water  system 
to  supply  water  for  domestic  use  to  Bennion,  Taylorsville  and 
West  Jordan.     Walter   R.   Weston  is  Secy. 

Reno.  Xev. — The  City  Council  contemplates  issuing  $750,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion  of  water  and   electric-light   systems. 

.Miami,  Arix. — See   item   under   "Sewers." 

Seattle,  Wash.^ — Heath  &  Gove,  Tacoma,  is  preparing  plans 
for  the  construction  of  a  water  system  at  the  American  Lake 
Military  Reservation  at  an  estimated  cost  of  $12,000.  The 
system  will  be  constructed  by  the  Washington  National  Guard. 
Captain  Liggett  is  in  charge. 

Umatilla,  Ore. — According  to  press  reports  the  Oregon- 
Washington  R.R.  &  Navigation  Co.  will  furnish  water  to  the 
city.  The  city  will  install  its  own  distributing  system.  About 
11,000  ft.  of  pipe  will  be  required.  E.  E.  Stracher  is  Mayor 
and  H.  B.  Hull  is  City  Clk. 

+Kacondido,  Calif. — The  contract  has  been  awarded  to  the 
WESTERN  GAS  ENGINE  CO.,  Los  Angeles,  at  $8958,  by  the 
City  Council  for  constructing  two  pumping  plants  for  the 
water   system. 

Pasadena,  Calif. — Bids  will  soon  be  received  by  H.  Dyer, 
City  Clk..  for  furnishing  c.-i.  pipe  and  fittings  for  the  water 
department. 

Term  Bella,  Calif. — .A.  special  election  will  be  held  in  the 
Terra  Bella  Irrigation  District  in  August  to  vote  on  the 
question  of  issuing  $1,000,000  in  bonds.  The  proceds  will 
be  used  for  the  construction  of  a  reservoir  and  40  miles  of 
irrigation  system.  Earl  R.  Clemens  is  Secy,  and  S.  E.  Keefer, 
San   Francisco,   is  Engr. 

Willows,  Calif. —  (Official) — We  have  been  advised  that  an 
irrigation  district  will  soon  be  organized  to  irrigate  32,000 
acres  in  Glenn  County.  John  P.  Ryan  is  Ch.  Engr.  Noted 
May  6. 

Bathurst,  X.  B. — Bids  will  be  received  until  S  p.m.,  June 
10.  by  John  G.  Stout,  Clk.,  for  the  purchase  of  $150,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion  of  water   and   sewer   systems. 

SEWERS 

+Bo«toii.  Mass. — The  contract  has  been  awarded  to  the 
WEST  ROXBURY  TRAP  ROCK  CO.,  Roxbury,  at  $44,470. 
for  the  construction  of  the  Dorchester  Brook  sewer  and  a 
sewer  in  Judson  St.,  Dorchester  District.  Noted  Jan.  4  and 
May  20. 

Boston,  Mass. — The  Metropolitan  Water  and  Sewer  Board 
contemplates  constructing  7  Va  miles  of  sewers  to  extend  from 
Wellesley  to  West  Roxbury,  connecting  with  the  Neponset 
trunk  sewer  line. 

+l,exington,  Mass. — The  contract  has  been  awarded  to 
W.  B.  BRYNE,  West  Medford,  at  $45,000,  for  the  construction 
of   6%miles   of   pipe   sewers   with   manholes. 

Pittsfleld,  Ma.>is. — The  City  Council  has  appropriated  $40,000 
for  the  construction  of  filter  beds  at  the  sewage-disposal 
plant. 

+Shelbume  Falls,  Mass. — (Official) — The  contract  for  the 
construction  of  sewers  has  been  awarded  to  WAY  &  CELLILI, 
Springfield.     A.  C.  Bray  is  City  Clk.     Noted  May  13. 

Xew  Britain,  Conn. — The  Board  of  Public  Works  contem- 
plates extending  the  Lawlor  St.  sewer  to  Allen  St.  The 
estimated   cost   is  $19,000. 

Freeport,  N.  Y. — The  citizens  contemplate  issuing  $300,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  sewer  system  and  a  sewage  disposal  plant. 

-i^Hnntinston,  N.  Y. —  (Official) — The  lowest  bid  submitted 
for  the  construction  of  a  sewer  system  and  sewage-treatment 
works  was  that  of  Frank  Nordone,  Mt.  Vernon,  N.  Y.,  at  about 
$78,000.  George  W.  Fuller,  170  Broadway,  N.  Y.,  is  Engr. 
Noted   Dec.   17,  Jan.   14,  .\pr.    15  and   29. 

+New  York.  N.  Y (Borough  of  Bronx) — (Official) — Con- 
tracts for  sewer  construction  have  been  awarded  to  TONY 
LAPADULA,  at  $9798;  for  constructing  sewers  and  appur- 
tenances in  Plimpton  Ave.  between  Boscobel  .\ve.  and 
Featherbed  Lane,  to  MICHAEL  MARRONE,  at  $10,875;  for 
constructing  sewers  and  appurtenance  in  West  234th  St.  and 
Corlear  Ave.;  to  D.  J.  DONLIN,  at  $3008.  for  constructing 
sewers  and  appurtenances  in  West  238th  St.  and  Review  PI. 
Noted    Apr.    29    and    May    13. 

Xew  York.  !V.  Y. —  (Borough  of  Bronx)  —  (Official) — Bids 
will  be  received  until  June  1  by  Douglas  Mathewson,  Borough 
Pres..  for  constructing  sewers  and  appurtenances  in  Bryant, 
Newton  Ave.  and  in   Stearns  St. 

Xcw  York,  X.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
were  received  May  24  by  Maurice  M.  Connolly.  Borough  Pres., 
for  constructing  sewer  and  appurtenances  in  (a)  Polk  Ave., 
(b)  in  Van  Alst  Ave.  as  follows:  Evergreen  Construction  Co.. 
(a)  $35,358,  (b)  $3500;  Angelo  Paino.  (a)  $31,959.  Peace  Bros., 
(a)  $33,501.  (b)  $3854;  Stanhope  Construction  Co.,  (a)  $35,322: 
riancv  &  Van  Alst.  (a)  $33,«K3.  (b)  $3345;  R.  Carvel,  (a)  $37,- 
908,  (b)  $3414;  Priggs  &  McLoughlln.  (a)  $49,274.  (b)  $5197; 
Joseph  Jennings,  (a)  $41,884:  Rosenthal  Engineering  Co..  (a) 
$35,197;   Green    Construction   Co.,    (b)    $3330.      Noted   May   20. 

irOnwfifO,  X.  Y. —  (Official) — Bids  will  be  received  until 
June  1  by  the  Department  of  Public  Works  for  the  construc- 
tion of  sewers.     Charles  W.   Linaley   is  Comr.   of  Pub.   Wks. 

RooheMter,  X.  Y. — The  City  Council  contemi'lates  the  con- 
atrucllon  of  the  Graves  St.  tunni'l  sewer  estimated  to  cost 
$12,000,  the  Rosalind  St.  sewer  estimated  to  cost  $4800,  and 
sewers   In   Congress   Ave.   estimated   to  cost   $8000. 

HyrntMiMe,  N.  V. — Tho  lowest  bid  submitted  for  the  construc- 
tion of  a  sewage-disposal  plant  was  that  of  tho  P.  J.  Sullivan 
Co.,  lit  $7835.  Other  bids  were:  Samuel  Bonn,  $9677,  and 
Edward    Joy.    $11,250. 

t'onvrnt  .Station,  X.  J.— Hlds  will  be  received  about  June  I 
by  the  cltv  for  the  construction  of  a  sower  system  estimated 
to  cost  $20,000.  Clyde  I'otts,  30  Church  St..  New  York.  N.  V.. 
Ih   I'Intfr. 
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llubokrn.  K.  J. — Thi<  rity  will  not  conatrurt  thn  propoMnd 
Mill  ('I'i'i-k  Ht'wrr,  <<Htlini>(i<il  to  rOHl  Ixri.Omi.  MIiIh  wi'Ic  ri<- 
f.lviil  Oil  :Hi.  I!'i:i.  anil  tin-  ci.iitiiicl  wim  iiwiii<l<<l  lo  It. 
WiulilliiKloli  >Vi  SoiiN  'I'hiN  IH  UN  fill  ax  thr  |iruj<'f(  |ii  oKi'xbroMl 
Tin-   colli  rai-t   ami   all    rmiiii'i    i  <>N<ilutli>nH   Imvo    lii'on    rrHcliidod. 

^\r«vnrk,  .\.  J.- -The  coiiIiik'I  for  tho  roiml ruction  of  tho 
north. rly  ix.rllon  of  Siitlon  I'.i  of  llir  Aoiuacknoilt.  (!arfl«l.l 
iinil  I'aNNulc  lirant'li  tif  tlif  Main  liitcrrriitiiiK  Si'Wcr  Iuih  lit'i'n 
auardiMl  to  tin-  tlAltUISoN  ti  I'ltAKl  rO.,  Nowiirk,  at  tfil,740. 
Not.. I   .May   f.  jiml   I'll. 

ruliit  I'lfiiRiiiil.  \.  J.- -Till-  city  coiitcnipInti'H  tho  conntruc- 
iiiin  of  a  s<\v«r  NyNtcin  cHtlniatvtl  to  co»t  $.0,00(1.  F.  C.  llavoni) 
1-   MorouKli   <'lk. 

'rrrnlon,  \.  J. — The  Ronrd  of  City  CoinnilHHlonorM  han 
uitlionzcd  the  conHtructlon  of  Hrwcim  In  WuHtflcUl  and  12dK0- 
«  ood  Ave.      I-'iank  ThonipNon   Ih  t'lty  Clk. 

•  Ilrnvrr  I'lilU,  I'rnn.  ((HlWIal)  Itldn  will  ho  rocclvnd  un- 
til June  S  liy  the  I'lty  Council  for  the  coiinlructlon  of  a  iiew- 
aKe-dl.spo.sal  plant  and  a|ipurlenaM<-eN.  I..  Iluditon,  1210  Houae 
HUUv.    rittshurKh.    Is    Knfjr.      Noted    Mar.    2:>. 

^KdmirdMvlllr,  I*rnn. — The  contract  hiiH  heeii  nwariled  to 
n  M  Ui>SSi:i{.  al  $ir.,:.sL',  for  the  conHtructlon  of  iicwerH  In 
the    Klfth   and   Sixth    Ward.M. 

+<;r<•<'ll^  llir,  IViiii.-  -The  contract  hna  hcen  awarded  to 
I,r.SIIi;il.  KDKSS  \-  LKSHEU,  Oil  City,  for  the  conHtructlon 
of  Hewane-illspoHal  works,  InterceptInK  nnd  lateral  HewerH. 
The  estimated  cost  Is  »43.o60.  Cheater  &  Fleming,  Pittsburgh, 
Is    KiiKT.      Noted    May    6. 

I*noll.  Priiii. —  ri.ms  have  heen  prepared  hv  Herhert  W. 
Halton.  Knultnhle  Hldt.,  Wllnilnnton.  Del.,  for  the  construc- 
tion   of    a    sewaKe-dt.vposal    plant     for    the     Pennsylvania     U.K. 

I*hllnilel|ihln,  I'rnn.—  According  to  i)ress  ii'ports  plans  h.TVc 
heen  prepaiiil  for  the  construction,  within  the  ne.xt  (Ive  years, 
of  a  svstini  of  sewers  and  s<'wa>;e-dlsi)osal  plants  to  stop 
the  pollution  of  the  Delaware  and  Schuylkill  Rivers.  The 
estimated    cost    Is   $:;l',L'00,000. 

+rittaliiirKli,  I»enu.--The  contract  for  the  construction  of 
a  .'i4-in.  and  fiO-in.  hrlck  relief  sewer  in  private  property 
and  in  -IL'nd  and  ISrd  St.  has  been  awarded  to  F.  &  F.  DIUL.IUS, 
at  $!>;i(;t; 

+  llnltiniorr,  Md. — The  contract  has  been  awarded  to  M. 
O'HKRUON  &  SOX,  Baltimore,  at  ?20,119,  for  the  construction 
of  the  Stony  Run  trunk  sewer.  The  contract  for  the  construc- 
tion of  a  road  at  the  .';<w.ij;e-disposal  works  has  been  awarded 
to  THOMAS   F.   MTLLAN,   at    $,->sf.,-.. 

Betterton,  Md. — I'lans  are  beinn  prepared  by  Kastenhuber 
&  .Anderson,  Easton,  for  the  construction  of  a  sanitary  and 
storm   sewer   system    with   disposal    plant. 

SwnnHboro,  Vn. —  (Manchester  post  olfice) — Charles  E.  Boil- 
ing, City  Engr.,  has  submitted  a  report  to  the  Administrative 
Board  estimating  the  cost  of  constructing  a  sewer  system  at 
$409.:!L'7. 

if DrldKoport,  AV.  \u. — The  contract  has  been  awarded  to 
ANPHEW  h.  NICKOl.ICH.  at  $2.!. 000,  for  the  construction  of 
a  sewer  system   and   water  ^volks.      Noted   Feb.    4. 

Hertford.  X.  C. — The  city  will  issue  $13,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a  sewer 
system.     W.   E.  White   is  Mayor. 

Ft.  Meade,  Fin. — The  city  will  issue  $.58,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a  sewer 
system. 

+AVeNt  Pnlni  nenrli.  Fin. — Tlie  contract  has  been  awarded 
to  JONAS  &  G.\URETSON,  at  $69,691,  for  the  construction  of 
sewers  and  seawall,  and  improving  various  streets.  Noted 
Apr.    29. 

Nortliport,  Aln. — See  item  under  "Water  Supply-Irrigation." 

Chnttiinooea,  Tenn. — Bids  will  be  received  by  William 
Cummings,  County  Judge,  until  11  a.m..  May  31,  for  the  con- 
struction   of   sewers   with    all    connections   and    appurtenances. 

Bnrbourville,  Ky. — I'lans  are  being  prepared  for  the  con- 
struction of  a  sewer  system  estimated  to  cost  $15,000.  C.  P. 
Kennedy  is  interested. 

+Dridgeport,   Ohic 

tion." 

Cineinnnti,  Ohio — Bids  were  received  May  14  by  the  Di- 
rector of  I'ublic  Service  for  the  construction  of  the  Winton 
PI.  relief  sewers.  Contract  No.  1,  as  follows:  (a)  brick,  (b) 
concrete,  (c)  reinforced-concrete.  (d)  segmental  block,  Well- 
ing &  Franz.  Cincinnati,  (a)  $38,6,",2,  (d)  $37,177:  Thomas 
Malonev.  Cincinnati,  (a)  $37,714.  (d)  $37,640;  Thomas  P. 
Strack."  Cincinnati,  (c)  $39,478,  (d)  $37,824:  M.  J.  McCarthv, 
Cincinnati,  (a)  $39,444;  V>.  P.  Foley.  Cincinnati,  (a)  $43,340, 
(b)  $39,727,  (d)  $39,888;  Cannell-Ames  Construction  Co.,  Cin- 
cinnati, (d)  $42,700:  John  Dempsey,  Cincinnati,  (a)  $46,5X0, 
(d)  $44,816:  Connelly  Construction  Co.,  Cincinnati,  (a)  $45,- 
937;   Evan   Evans,   Cincinnati,    $49,441. 

Cincinnati,  Ohio — Bids  were  received  May  11  by  the  Board 
of  Public  i^ervice  for  the  construction  of  sewers  in  Manss, 
Latham  and  Beech  Ave.  as  follows:  Connelly  Construction 
Co.,  Cincinnati,  $l7.ins;  D.  P.  Foley,  Cincinnati.  $17,221:  Can- 
nell-Ames Construction  Co..  Cincinnati,  $17,608;  Thomas  P. 
Strack.  Cincinnati,  $18,179:  Welling  ^-  Franz,  Cincinnati.  $18.- 
260;  John  Ruebel  Construction  Co..  Cincinnati.  $18,873:  Wag- 
ner &  Boehning,  Cincinnati,  $19,143:  M.  J.  McCarthv.  Cincin- 
nati, $19,960;  Thomas  Maloney,  Cincinnati,  $22,210;  Evan 
Evans,   Cincinnati,    $23,862.     Noted   May   6. 

Clrveland,  Ohio — (Official) — All  bids  received  for  the  con- 
struction of  the  East  6.')th  St.  sewer  have  been  rejected. 
Robert   Hoffman   is  City   Engr.     Noted   May   20. 

Cleveland  HeightH,  Ohio — ( Warrensville  post  office) — Bids 
will  be  received  until  noon,  June  12,  by  H.  H.  Canfleld,  Clk., 
for  the  purchase  of  $7000  in  bonds,  the  proceeds  of  which 
will   be   used   for   the   construction   of   sewers. 

Dpflanee.  Ohio — Bids  will  be  received  until  noon,  June  1, 
by  Clayton  M.  Rath.  Dir.  of  Pub.  Wks.,  for  sewer  construction. 

Findlay.  Ohio — Bonds  for  $25,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  the  construction  of  sewers. 
H.  A.  Glathart  is  City  Engr. 


-See  item  under  "Water  Supply-Irriga- 


^Frrnioiii,  Ohio  Tlw  roiitriict  for  thn  conatructlon  for 
K.w.TM    I..., I,    .iwanled    lo    tho    MoDKUN    t'ONHTItUCTlON 

CO,    al     r.'IMIIi. 

.Hnrluunrlal,  Ohio— HUIh  will  he  ri'Colvod  until  4  p.m.,  Juno 
II,  liy  (hi-  Miiilding  CoinmlMHloii  for  th<!  conHtructlon  of  a 
lO'waKe-dlHpoMiil  plant  at  tho  new  Indrniury.  UoorKe  E. 
.M.Coid    Is    I'lcH. 

+'l'nlrd«,  «»hl«>~(Ofllcliil) — Tho  contract  for  tho  conHtruc- 
tlon of  the  main  Hiirilliuv  H<-wer  No.  II  In  Huh-dlatrlct  No.  2 
liaH  heen  iiwarde<l  to  AI.MKItT  f.H'AYHOWHKi,  Toledo.  Nvted 
Apr.    21). 

^.Hoiith  llpnd.  Ind. —  (OIII<-lall — The  contract  for  the  con- 
Htructlon of  iIm  liiiiik  Ni'wer  In  .\Ilchlgan  SI,  huH  been  awarded 
lo  J  II.  CAIIII.I..  Louisville,  Ky.,  at  $42,890.  P.  .1.  Andcraon 
IH    City    i:iiKi        Noted    Apr.    H    and    May    6. 

^(ilrnFor,  III.— ( < )(llclal )— The  contr.ict  for  the  conatruc- 
tlon of  ui.r.ss  ft.  of  s-ln.  vitrified  pipe  M<werM  haM  be'.,n 
awarded  lo  WILLIAM  KAVIDHON,  al  $29,9.^9.  Other  bIdH  vcre: 
JoluiHon  ti  ThoiiiHon,  $30,011;  F.  E.  KenilnHkl,  $:!0,768;  >.;onohon 
BroH.,  $31,.^30;  Ileiirv  Reis,  $31, 619;  Public-  Service  ConHtruc- 
tlon   Co.,    132,841;    I>,ilton    HroH.,    $41,247.      Noted    May    13. 

^firrcn  liny.  Win.— (Ofllclal )  The  contract  han  been  award- 
ed lo  SCHAI;KI;r  &■  WAKItZK'itJER.S,  Orecn  Bay,  for  the 
const  I  iKl  Ion    of   s>w<TH    in    various   strectH.      Noted    May    13. 

+  Menoni»nlr,  Win. — The  contract  for  tin-  conHtructlon  of 
sewers   has   li.-.ii   awardeil    to  A.    F.   SCHOENOFF,  at    $8755. 

+Milwnukfr,  WIm. — The  contract  for  the  conHtructlon  of 
sewers  on  the  i-ast  .ind  west  sides  of  the  Wllwauke„-  Ulv  r 
has  been  aw;ir<led  to  the  JOHN  F.  CASKY  CO.,  Plttaburgh, 
Penn.,  at  $305,304.  T.  Chalkly  Hatton  is  Ch.  Engr.  Noted 
Mar.    11,   Apr.    15   and   29. 

Milwaukee,  WIh. — The  City  Council  contemplates  issuing 
$200,000  in  htinds,  the  proceeds  of  which  will  be  used  for 
the    const  lucl  ion    of   sewers. 

Itipon,  WIm. — Bids  will  be  received  until  4  p.m.,  June  14, 
by  J.  W.  Pierce,  City  (Mk.,  for  sewerage  work  in  Metomen, 
Scott    and    Sliejiard    St. 

Mt.  Ayr,  lotvo — (Omcial) — The  contract  for  the  construc- 
tion of  a  sewer  svstem  will  be  awarded  about  June  3.  The 
estimated  cost  is  $40,000.  E.  T.  Archer  &  Co.,  406  New  Eng- 
land Bldg.,  Kansas  City,  Mo.,  is  Engr.  Noted  Mar.  25,  Apr.  22 
and   May   6. 

nird  iHlnnd,  Minn. — Surveys  are  being  made  by  W.  G. 
Stoulil  for  the  construction  of  a  sewer  system.  The  estimated 
cost   is   $10,000. 

Ilraiuerd,  Minn. — Bids  will  be  received  until  8  p.m.,  June 
7,  bv  A.  Jlahlum,  City  Clk.,  for  the  construction  of  2110  ft. 
of  12-  and  18-in.,  in.'iO  ft.  of  8-  and  10-in.,  3040  ft.  of  8-  10- 
and   12-in.   pipe   sewers   with  manholes  and   lampholes. 

Duliitli,  Minn. — The  city  contemplates  the  construction  of 
storm  sewers  estimated   to  cost   $7000. 

Kveleth,  Minn. —  (Official) — Bids  will  soon  be  received  by 
A.  P.  Romer,  City  Clk.,  for  the  construction  of  a  sewage-dis- 
posal plant.  The  estimated  cost  is  $40,000.  C.  M.  Dorway  is 
Citv  Engr.  and  F.  Bass  is  Consult.  Engr.  Noted  Apr.  22  and 
May  13. 

Ciay  Center,  Kan. — The  contract  will  be  awarded  about 
June  1  for  the  construction  of  storm  sewers.  The  estimated 
cost   is   $10,000.      O.   E.   Noble,   Manhattan,   is   Engr. 

+.fnnction  City,  Kan. —  (Official) — The  contract  for  the  con- 
struction of  31,2  miles  of  sanitary  sewers  has  been  awarded 
to  W.  W.  COOK,  Junction  City,  at  $8905.  W.  V.  Buck  is 
City  Engr.     T.  W.   Dorn   is  City  Clk.     Noted  May   13. 

SisMeton,  S.  D. — Bids  will  be  received  until  2:30  p.m.,  June 
15,  by  Casper  Kennedy,  Mayor,  for  the  construction  of  a  sewer 
system.     The   estimated   cost   is   $40,000.      Noted   Mar.   4. 

AVntertown,  .S.  D. —  (Official) — Bonds  for  $88,000  have  been 
sold,  the  proceeds  of  which  will  be  used  for  the  construction 
of  a  sewer  system.  T.  W.  Shreiber  is  City  Engr.  Noted  May 
6   and    13. 

Maplewood,  Mo. — Bids  will  be  received  until  .Tune  9  bv 
M.  F.  O'Brien,  City  Clk.,  for  the  construction  of  5000  lin.ft. 
of  7-ft.  tunnel  sewer.  The  estimated  cost  is  $50,000.  Noted 
Mar.   18. 

+AMhdown,  Ark. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  C.  W.  CARDWELL,  Tex- 
arkana,  at   $29,209. 

lienton.  Ark. — Bids  will  be  received  about  .Tune  15  by  the 
citv  for  the  construction  of  sewers.  The  estimated  cost  is 
$100,000.  J.  B.  McCrary,  Atlanta,  Ga.,  is  Engr.  Noted  Jan.  15 
nn(\  Mar.   11. 

+Siloani  SpringH,  Ark. — (Official) — The  contract  for  the 
construction  of  a  sanitary  sewer  system  has  been  awarded 
to  EVERKTTF.  &■  BURT,  Hutchinson,  Kan.,  at  $43,711.  Winter 
&  Dove,  Fort  .Smith,  .\ik.,  is  Engr.     Noted  Mar.  25  and  Apr.  29. 

AValniit  Ridge,  Ark. — The  cit.v  contemplates  the  construc- 
tion   of   a    sewer    system. 

Mnrlin,  Tex. — An  election  will  be  held  June  15  to  vote  O's 
the  question  of  issuing  $45,000  in  bonds,  the  proceeds  of  which 
will  lie  used  for  sewer  construction.     I^.  Goodrich  is  City  Engr. 

+IInuNton  Heights,  Tex. —  (Official) — The  contract  for  the 
construction  of  1100  ft.  of  s4-in.  and  fino  ft.  of  36-in.  storm 
sewers  with  inlets  and  catch-basins  has  been  awarded  to 
HORTON  fi-  HOKTON,  Houston,  at  $26,222.  Other  bids  were: 
James  Stewart  i*t  Co.,  $44,140;  William  Brunei.  $44,080;  Bailev- 
Reeder  &  Co..  $33,898;  Freund  &  Quay,  $35,000;  Hunter  &• 
Hunter,    $31,015.      Noted    Apr.    22. 

PittNliurK.  Tex. — The  City  Council  has  granted  a  franchise 
to  G.  Duff,  Greenville,  Tex.,  for  the  construction  of  a  sewer 
system    in   Pittsburg. 

Temple,  Tex.^The  city  will  extend  its  sanitary  sewer 
system.  The  work  will  be  done  by  day  labor.  The  estimated 
cost  is  $15,178.  J.  T.  Martin  is  City  Secy,  and  R.  D.  Morgan 
is  City   Engr.     Noted  Apr.   20. 

+I<imon,  Colo. — (Official) — The  contract  for  the  construc- 
tion of  sewers  has  been  awarded  to  the  GORDON  TAYLOR 
CONSTRUCTION  CO.,  Denver,  at  $20,664.  V.  T.  Raywalt  is 
City  Engr.  and   C.   M.  Cook   is  City  Clk. 
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Miami,  Ariz. — An  election  will  be  held  June  11  to  vote  on 
the  question  of  issuing-  $30,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  sewer  svstem,  water 
system,    electric-light    plant    and    street    improvements. 

Clieltalis,  >Vash. — H.  Whaley,  City  Engr.,  has  submitted 
a  report  to  the  City  Council  estimating  the  cost  of  constructing 
the  Prindle  St.  trunk  sewer  at  $25,337. 

Vancouver,  AVa.sli. — The  city  contemplates  the  construction 
of  an  s-in.  sewer  in  Columbia  St.  estimated  to  cost  $10,000. 

AValla  AValla,  AVasii. — Plans  have  been  prepared  by  Walter 
Reborn,  City  Engr..  for  the  construction  of  21,000  ft.  of  15-in  , 
300  ft.  of  12-in.,  3000  ft.  of  10-in.,  1000  ft.  of  S-in.  and  1000 
ft.  of  6-in.  sewers.     Bids  will  soon   be   received. 

+Palo  Alto,  Calif. — The  contract  for  the  construction  of 
l:i,4^0  ft.  of  4-,  B-,  S-  and  10-in.  pipe  sewers  has  been  awarded 
to  the  CALIFORNIA  POTTERY  CO.,  San  Francisco.  Frank 
Kasson  is  City  Clk. 

Sacramento,  Calif. — The  City  Commission  has  approved 
plans  for  the  construction  of  Unit  Xo.  1  of  the  sewer  system 
which  will  drain  the  Maple  Park  District.  The  estimated 
cost  is  $.50,000.     A.  Given  is  Ch.  Engr. 

Stocliton,  Calif. — .\n  election  will  be  held  June  15  to  vote 
on  the  nuestion  of  issuing  $.5,S0,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  improvement  of  the  sanitary  and 
rainwater  sewer  system  and  the  construction  of  storm  sewers. 
Noted   May   6. 

N.   B. — See    item    under    "Water    Supply — Irriga- 

Edmonton,  Alta. — The  city  contemplates  the  construction 
of  a  sewage-disposal  plant.     The  estimated  cost  is  $30,000. 

(iARB  AGE 

Xew  York,  N.  Y. —  (Official) — Bids  were  received  May  21  by 
the  Department  of  Health  for  proposition  "A."  the  removal 
of  night  soil  and  dead  animals  from  the  several  boroughs  for 
a  period  of  five  years  beginning  July  1,  1915,  from  Charles  R. 
Van  Etton,  $48,910,  and  Product  Mfg.  Co.,  $44,730.  Noted 
May  13. 

Irvinston,  N.  J. — Bids  were  received  May  19  by  the  Town 
Commission  for  collecting  garbage  for  a  period  of  five  years 
from   J.    F.    Donovan,    $37, .'.On   and    Charles   Wahlers,    $42  500 

West  Hoboken.  >'.  J.— (Official) — Bids  will  be  received  until 
June  9  bv  the  town  for  the  collection  of  ashes  and  garbage. 
A.  L.  Wachlin   is  Town  Clk. 

HooMton,  Tex. — The  city  plans  to  build  four  garbage  crema- 
tories.     Benjamin  Campbell  is  Mayor. 

Portlanil.  Ore. — The  citizens  will  vote  on  the  question  of  a 
municipal  garbage  collection  system  at  an  election  which  will 
be  held  June   7.     Noted   Feb.   4. 

Portland.  Ore. — Bids  will  be  received  until  5  p.m.,  June  2, 
by  R.  H.  Thomas,  School  Clk..  Courthouse,  Portland,  for  haul- 
ing garbage  for  the  school  year  1915-1916. 

STREKTS    AND    RO.VDS 

+Aami"ta,  Maine — (Official) — Bids  were  received  May  19 
by  the  State  Highway  Commission  and  contracts  awarded  for 
constructing  roads  in  various  towns  as  follows:  Manchester, 
Kennebec  County,  2.6S  miles  of  water  bound  macadam  road, 
AHERN  Cf)NSTRUCTION  CO.,  Willimantic,  Conn.,  at  $1,S,30S; 
Edmunds,  Washington  County,  1.95  miles  of  gravel  road,  A. 
WILLIAMS  &  CO.,  Boston,  Mass.,  at  $9966;  Fairfield.  Somerset 
County,  2.29  miles  of  gravel  road,  NOYES  &  C.VMPBELL. 
Augusta,  at  $9789;  Bath,  Sagadahoc  County,  .83  of  a  mile  of 
gravel  road,  to  be  built  by  the  State  Highway  Department; 
Thomaston,  Lincoln  County,  1.28  miles  of  gravel  road  to  be 
built  by  the  State  Highway  Department:  Poland.  .\ndroscot,'gin 
County,  3.65  miles  of  gravel  road,  J.  H.  McGREGOR,  Rumford, 
at  $14,089;  Oxford,  Oxford  County,  3.77  miles  of  sand-clay  road, 
J.    H.    McGregor,   Rumford,   at   $15,988.      Noted    May   13. 

Burllnnton,  Vt. —  (Official) — Rids  will  be  received  until  2 
p.m.,  June  15.  by  the  Board  of  Street.  Commissioners  for  con- 
structing   walks",    curbs   and    gutters. 

Boston,  Mans. — Bids  will  be  received  until  June  1  by  the 
Department  of  Public  Works  for  paving  Tremont  St.  from 
Scollay  S(|.  to  Boylston  St.,  Boston,  with  wood  block  and  L 
St.  from  K.n.st  First  St.  to  Broadway,  South  Boston,  with 
granite  block. 

BoHton,  MnsH. — Bids  were  received  May  IS  by  the  State 
Highway  Commission  for  constructing  (a)  6400  lin.ft.  of  state 
road  in  Wrentham  and  (b)  6500  lin.ft.  of  road.  Including  two 
concrete  bridges  in  Williamstown,  as  follows:  W.  D.  Smith, 
Wrentham,  (a)  $15,211:  Joseph  McCormick,  Kast  Providence, 
(a)  $15,143:  Snow  *  F:nrington,  Wrentham.  (a)  $15,160;  Way 
&  Cellili,  Springfield,  (b)  $13,708;  C.  E.  Home,  Mlllbury,  (b) 
$13,331;  Cavanaugh  &  Co..  Boston,  (b)  $13,994;  F.  E.  Ellis, 
Melro.se,   (b)   $17,244.     Noted  May  13. 

Boston,  Mass. —  Rid.i  will  be  received  until  noon,  June  1, 
by  the  State  Highway  Commission  for  the  construction  of  a 
section   of  State   Highway   In   Sutton   and    rxbrldge   Townships. 

Boston,  Mass. — No  bids  were  received  May  12  by  the  State 
Hlghw.-iy  Commission  for  constructing  a  road  at  Falmouth. 
Noterl    M;iy    6. 

Boston,  Mass. —  Bids  will  be  received  until  May  28  for  the 
construction  of  liitumlnous  macudani  rondwaya  In  Burton 
•St.,  Brighton,  and  In  Walley  St.,  EaHt  HoBton  Dlatrlct.  I'atrlck 
D'Hearn    Is  Acting  Comr.   of   Pub.   WkB. 

^AVIImny.  :v.  %'. —  (iXficiul)  —  Itlds  Were  received  May  18  by 
Kriwin  Diiffey,  Stati-  Highway  Cmnr.,  and  contracts  awarded 
for   repairing    highways   us   follnvVH:  .  .  „„ 

Kepair  Contrac-t  No.  690,  Allegany  County,  11.30  mllcB; 
KrO.N.NKDY  CD.VSTUHCTroN  CD.,  Albany,  $8!I50  uivvurdt-d  <>«ii- 
triicl)  Mcfir.-.vi'V.  McGulgim  *  Hiiiim  Conntrucllon  Co.. 
KIrnIra,  $III32;  !•'  HarrlKon  Hlgglnw.  (Mean,  $9813:  I.  It.  Con- 
tracting Ccirporutlon,   New   York.   $10,043. 

Ilepair  Ci.ntr.iit  .Ni>.  7117,  Allfgiin.v  Ci.nnty.  4  mllen:  KION- 
NKDY  CONSTItl'CTloN  CO.,  Albany.  $11,269  (nwiinl-d  rt.n- 
trn<'t);  McUreevrv.  McGulgan  &  Banin  CdiiHtriiclloTi  <  ■>., 
r.lmira,  $12,272:  John  Johnson  Construrtlnn  Cn  .  Iluffalo, 
H2.69K. 


Hepair  Contract  No.  746,  Cavuga  County,  7.96  miles:  FLOOD 
&  VAN  WIRT  CO.,  Hudson  Falls.  $38,322  (awarded  contract); 
Paddieford  &  King.  Sherburne.  $38,972:  Braver  Bros..  Auburn. 
$40,532;  Michael  Murphy,  Rochester,  $41,267;  Monroe  Roads  Co., 
Pittsford  $41,628:  Thomas  Grady.  Rochester.  $42,402:  Sullivan 
Construction  Co..  Svracuse.  $42,558;  Dana  W.  Robbins.  Inc., 
New  York,  $42.,SS4:"P.  H.  Murray.  Rochester,  $44,866;  T.  M. 
Hunter.  Sterling.  $45,043:  Semper  Bros.,  Watertown,  $45,937; 
J    H.   Weidman.   Syracuse,   $49,194. 

Repair  Contract  No.  749,  Franklin  County,  8.58  miles: 
W.  T.  THAYER  &  CO..  Chateaugay,  $?'65  (awarded  contract); 
Richard  Hopkins.  Trov,  $3702:  John  F.  Lewis.  Albany,  $4795; 
I  B  Contracting  Corporation,  New  York,  $3968;  Rock  &  Grif- 
fin.   Massena.    $4070. 

Repair  Contract  No.  754.  Franklin  County.  2.07  miles:  W. 
T.    TH.\YER   &    CO..    Chateaugay.    $9938    (awarded   contract). 

Rtpair  Contract  No.  762,  Fulton  Countv.  19.86  miles:  DALE 
ENGINEERING  CO.,  Utica,  $7482  (awarded  contract);  John 
P  Dugan  &  Co.,  Amsterdam.  $8085:  ■«'.  L.  Lawton.  Glens  Falls. 
$8213:  W.  J.  Morrissev.  Saratoga  Springs.  $8370:  Brown  &  Lowe 
Co..  Schenectady.  $8642:  George  Holler.  Albany.  $8909;  I.  B. 
Contracting  Corporation.  New  York,  $9307;  Clarence  Welsh  & 
Co.,  Gloversville,  $7984. 

Repair  Contract  No.  757.  Genesee-Livingston  and  Monroe 
Counties.  41.10  miles:  SWEENEY  &  BOLAND,  Rochester, 
$6670  (awarded  contract):  Headlev  Good  Roads  Co..  Philadel- 
phia, Penn.,  $6700:  Dale  Engineering  Co..  Utica,  $7023;  E.  P. 
t"*"on'ger.  Pittsford.  $7100:  Defiance  Corporation.  Ticonderoga. 
$7254:  Ribstine-Holter  Co..  Inc..  Rochester.  $7515:  F.  W.  Knick- 
enberg,  Buffalo,  $7535;  Paul  Gsanger,  Monsey,  $7567;  I.  B.  Con- 
tracting Corporation.  New  York.  $7608. 

Repair  Contract  No.  732,  Hamilton  Countv.  14.49  miles: 
DALE  ENGINEERING  CO,  Utica,  $5152  (awarded  contract); 
John  P.  Pugan  fe  Co.,  Amsterdam,  $5575;  Clarence  Welsh  & 
Co..  GloversvillH,  '?55''5:  Pochard  Hopkins,  Troy.  $5595:  "O'.  L. 
Lawton.  Glens  FalN  .57'.  ^:  Br"w^n  &  Lowe  Co..  Schenectadv, 
$5830:  William  J.  Morrissey,  Saratoga,  $6037:  I.  B.  Contracting 
Corporation.  New  York.  $6350;  Parker-Hassam  Paving  Co.. 
Worcester,  Mass.,  $6935. 

Repair  Contract  No.  745.  Livingston  Countv.  15.69  miles: 
McCarthy  &  ^VALL,  Mt.  Morr's,  $4055  'awarded  contract)- 
Ribstine-Holter  Co..  Inc..  Rochester.  $4146;  T.  B.  Contracting 
Corporation,  New  York,   $4357 

Repair  Contract  No.  752.  Livingston  and  Ontario  Counties, 
17.75  miles:  HEADLEY  GOOD  ROADS  CO..  Philadelphia.  Penn,. 
$3551  (awarded  contract)  :  Ribstine-HoUer  Co..  Inc.,  Rochester. 
$3808:  I.  B.  Contracting  Corporation,  New  York, $3833:  Clarence 
E.  Walker.  Troy.  $3864;   Paul   Gsanger.  Monsey,   $3870. 

Repair  Contract  No.  734.  Madison  Countv.  29.71  miles: 
HARRY  W.  ROBERTS  CO.,  Utica,  $10,870  (awarded  contract); 
Defiance  Corporation.  Ticonderoga.  $11,570:  Nash  &  Gr'ffin, 
Norwich.  $12,538:  Dana  W.  Robbins,  Inc..  New  York.  $12,559: 
De  Barber  &  Hill.  Fulton.  $12,837:  Richard  Hopkins.  Troy. 
$13,208:  I.  B.  Contracting  Corporation.  New  York,  $13,489: 
George  Holler,   Albany,   $13,615. 

Repair  Contract  No.  729,  Montgomery  County,  25.27  miles: 
HARRY  W.  ROBERTS  &  CO..  Utica.  $8770  (awarded  contract); 
John  P.  Dugan  &  Co..  Amsterdam.  $9697:  W.  L.  Lawton.  Glens 
Falls.  $10,560;  Dana  "O".  Robbins.  Inc..  New  York.  $10,627:  I.  B. 
Contracting  Corporation.  New  York.  $10,752;  George  Holler, 
Albany,  $10,859;  William  J.  Morrissey,  Saratoga  Springs, 
$11,073;  Charles  Scott,  Ft.   Plain,   $11,246. 

Repair  Contract  No.  763,  Oneida,  Madison.  Otsego  and 
Herkimer  Counties,  32.4  miles:  HARRY  T\'.  ROBERTS  &  CO., 
Utica,  $12,280  (awarded  contract);  Richard  Hopkins,  Troy, 
$14,929;  George  Holler.  Albany,  $14,941;  I.  B.  Contracting  Cor- 
poration. New  York.   $15,406. 

Repair  Contract  No.  731,  Oneida  and  Herkimer  Counties, 
31.91  miles:  D.\LE  ENGINEERING  CO..  Utica,  $10,947  (awarded 
contract:  Dana  W.  Robbins.  Inc..  New  York.  $11,827;  Richard 
Hopkins.  Troy,  $12,801;  De  Barber  &  Hill.  Fulton.  $13,142: 
Brown  &  Lowe  Co..  Schenectady.  $13,429:  T.  B.  Contracting 
(^n.poration.  New  York.  $13,645;  R.  D.  Cooper,  Little  Falls, 
$13,878. 

Repair  Contract  No.  730,  Oneida  Countv,  30.30  miles:  D.-VLE 
ENGINEERING  CO..  Utica.  $12,007  (awarded  contract);  Dana 
W.  Robbins,  Inc..  New  York.  $12,385:  John  A.  Jova.  Inc.,  New- 
burgh.  $13,033;  De  Barber  &  Hill,  Fulton,  $13,216;  I.  B.  Con- 
tracting Corporation.  New  York,  $13,850:  R.  D.  Cooper.  Little 
Falls.  S13.958:  Geort'e  Holler,  Albany,  $13,994;  Brown  &  Lowe 
Co.,  Schenectady,  $14,505. 

Repair  Contract  No.  756.  Ontario  County.  3.74  miles:  BERT 
WARREN  and  J.  J.  GLE.\SON.  Honeove  Falls  $13,395  (award- 
ed contract):  Connors  &  Gallivan,  Elmira.  $13,994:  Ribstine- 
Holter  Co..  Inc..  Rochester.  $14,126;  John  Johnjon  Construction 
Co.,   Buffalo,   $15.1-02. 

Rep.nir  Contract  No.  755.  Orange  Countv,  2.20  miles: 
SCHUNNKMl\\K  CONSTRUCTION  CO.,  Highland  Mills,  $11,483 
(awardi-d   <ontract):    Paul   Gsanger,   Monsey,   $11,978. 

Repair  Contract  No.  759.  Orange  County,  6.83  miles:  JOHN' 
A.  JOVA.  INC..  Newburgh.  $5343:  Paul  Gsanger.  Monsey,  $5444: 
r.  B.  Contracting  Corporation.  New  York,  $6045;  Schunnemunk 
Construction   Co.,    Highland   Mills,   $6845. 

Repair  Contract  No.  641.  Monroe  and  Orleans  Counties.  23.63 
miles:  THOM.VS  HUCKNALL  &  CO..  Albion.  $4694  (awarded 
contract):  Swe.-nev  &  Boland.  Rochester.  $5341:  Rhodey  & 
Clawson.  .Mblon.  $5572:  Headlev  Good  Roads  Co..  I'hiladelphla. 
Pt-nn..  $5643:  Countv  Construction  Co..  Troy,  $5735;  Clarence  E. 
Walker,  Trov,  $5768;  I.  B.  Contracting  Corporation.  New  York, 
$5869:  Paul  Gsanger,  Monsev,  $5916;  I.  M.  Ludington  Co.,  Inc., 
Bochester.   $6021. 

Bepair  Contract  No.  751,  Oswego  County.  7  miles:  THOM.KS 
HtTCKNALL  &  CO..  Albion.  $2251  (awarded  contract);  Path- 
llnder  Construction  Co.,  Inc..  Fiilton.  $2447:  Fred  D.  Dutcher. 
Fulton.  $2505:  De  Barber  &  Hill,  Fulton.  $2605;  I.  B.  Contract- 
ing Corporation.  New  York,  $2722:  Si'inper  Bros.,  Watertown, 
$2813. 

IJiI)«lr  Contract  No.  747.  Oswego  County,  10.75  miles: 
THOM.VS  IIUCKN.VLL  &  CO..  Albion,  $3766  (award<'d  oon- 
trai't):  Fred  1>.  iMitch.r,  Fulton.  N,  Y..  $6233:  Pathfinder  Con- 
struction Co..  Till-..  Fulton,  $4290;  Semper  Bros..  Watertown, 
$4649;  I.  M.  Contractltig  Corpi>ratloii,  New  York.  $4654; 
I).-    Marher   *   Hill,    Fulton.   $4725. 

Ui'palr    CoiitiMct    No.    721.     Bensselaer    County.    0.41     mile: 

OI.KASON  *  K.WITT,  Albany,  $2821  (awarded  contra.t): 
County  Construction  Co.,  Troy,  $2922;  I.  B.  Contracting  Cor- 
iioratlon.  New  York,  $3072;  Belmur  Contracting-  Co.,  Inc..  Troy. 
$3207;   JuincH  J.    Itlgnuy,   RenSBclaei-,    $3230. 
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Itoiiiilr  rontriut  No.  713.  Sonoca  County.  7.06  iiiIIoh:  PATII- 
IMNDKIl  CoNSTUtlCTION  CO..  INC..  Kultoii.  $2KH!»  (iiwiiril««l 
(•oiitnii-t). 

Ui'imlr  ("onliMit  .\<>.  "R.S.  St.iil>«ii  ("oiiiity.  3.84  mll<n:  KION- 
Ni;i>Y  roNSTHUCTION  I'D.  AUmliv.  fJS.OOO  (iiwiinliil  iiitl- 
triu't);  Hnnll<>y  *  Nulitn.  C'ornlnti,  i2'2,i2U;  Atliiiitii  CoiiNtruc- 
Itiiii    I'u.,     Atlantii,    |:!;l,!i&!i;    Juliii    Joliimun    CuiiKtrut'tliiii    Co.. 

liurritio,  f2ri.!i7r>. 

Ki-piili-  Contnii-t  Nil.  641.  Toinpkltiii  County.  S.04  nill<'«: 
I'ATItlCK  l>.  C0NI,I;Y.  Ilhii.ii.  |ir.,(iMi  (iiwiirili'd  <M.ntriiil) ;  J. 
H  W.'lilni.in.  .Syiiuii.H...  Jls.KlS;  M<l!i  .rvry,  .Mi(}ulKiin  \-  Itiuiin 
(-oii.Htrtirllon  Co..  IMiiilia,  lis. Ills.  iriBniil  .iii  Kiilii.  Cmloii. 
»lS..'i!)!l-  riiil.llofor.l  \-  KIMK,  .Slniliuiii<>.  »19.n0;  .lolin  II.  (ior- 
doii.  Albany,  liy.2!il':  lU'iufrliUMun-MrCiilii'  Cunntruutluii  I'o.. 
S|>oiu-i-i'port.  119, 44K;  Ki'iint'ily  Cunittructlun  Co.,  Albiiny, 
$30,417. 

HiMuilr  ronlrn.l  No  .'.r.,T,  WiiNliltiKtnn  County,  I. SB  nill.'ii: 
WIM.IAM  MiiUltl.^.sKV,  .SariitOKii  SpilnKM.  »11.S»2  (awardcil 
fiintiait;  William  .sh.iilll.  Hu<Ini>i<  Kiillx.  Ill.'.iii;:  (ilcMiHon  & 
Pavltl,  Albanv.  Illl.rtll,  \V.  I,.  l.awKin.  lil.iiM  KuIIm,  $r.'.!iB7; 
Till'  l.ani'  Constru.tliin  CdtiM.ratlnii,  .Mi<rlili<n.  Conn.,  $12,999; 
IMiiOil    &   Van    Wlit    Co.,    lUxIxon    Kallx.    $1.1.32(1. 

Kopair  Contract  N<«.  723.  Wvoniliiic  County,  13.42  milc-B;  I.  B. 
CONTKACTINO  CHUrOKATION.  Ni-w  York,  $4354  (iiwardid 
conti  act). 

Hopalr  Contract  No.  74S.  Yntfii  County,  2  mllop:  McOrcovcV. 
Jt<'C\iltrnn  &  Ilauni  Coiistiuctlon  Co..  Klnilra.  $1400;  JOHN  W. 
CCPvNKTT.  Watklns,  $14fiS  (awaiil.d  contiart):  Atlanta  Con- 
.striu-tlon  Co..  Atlanta.  $1637;  K<-nn<-dv  ConHtrucllon  Co.. 
.Mhanv.  $1.1:17;  I.  It.  ("ontract InR  Corporation,  Now  York.  $lfiOO; 
Ki,hnr<l  Hopkins.  Troy,  $1(!17.      Noted  Apr.   29. 

'AAlbnny,  N.  Y. — (Ofllolal) — Bldii  were  received  May  21  by 
lOdwIn  Oun'ry.  Plate  Highway  Coinr..  for  conntructlnK  hlKh- 
wavs  as    follow."*: 

Road  No.  123S.  Urooino  Countv.  1  03  mllos:  Tvne  &  Wllley, 
Tlinchaniton,  $49,271;  I'addloford  *  Klnn,  SluMburno.  $19,122; 
Holloran  Hros..  Elmira.  $r.O,9fi3;  I.eo  l>u  Rols,  T>o.storsliire. 
$.M.ir.O;  William  H.  Hlnir  Contrartlnn  Co..  Ondcn.sburB,  $51,596; 
.lamos  K.  Martin,  Utica.  $52,020. 

Itoad  No.  5412,  Broonip  Countv.  0.2S  mile:  Paddleford  & 
Kinjr,  Sherburne.  $11,135;  Tyne  &  Wllley,  BlnRhamton.  $11,319; 
l.ec  r>u  Hois.  I.,ostershire.  $11,472;  C.  P.  Ooan,  Bin^rhamton, 
$ll,52fi;  Holleran  Bros..  Klmiru.  $11,568;  William  H.  RinK  Con- 
tractinp  Co.,  Opdensburp,  $11,613;  James  K.  Martin,  Utica. 
$11.9:i2. 

Road  No.  5440.  Broome  County,  0.41  miles:  Arthur  P. 
Osborne.  Binchamton,  $20,4'*S;  Paddleford  &  Kinp.  Sherburne. 
$22,620;  C.  D.  Dc.in.  BinKbamton.  $23,041:  Tyne  &  AVilley, 
BinKbamton.  $23,541;  I^ee  Du  Bois,  Lestershire.  $24,654;  James 
K.   Martin,   Ctioa,   $24,654. 

Road  Xo.  1269,  Cattarauprus  County,  5.62  miles:  Woolsey 
Construction  Co..  Davenport.  $74,127;  McNerney  Construction 
Co..  Canton.  Penn..  $75,659;  Gleason  &  Davitt.  Albany,  N.  Y., 
$76,699;  O.   M.  Severson,   Erie,  Penn..   $7S.0S0. 

Road  No.  1275.  Cattaraugus  County,  3.95  miles:  O.  M. 
Soverson  .t  Co..  Erie.  Penn.,  $67,727;  McNerney  Construction 
Co.  Canton,  Penn.,  $67,.S17;  Woolsey  Construction  Co..  Daven- 
port,   $68,169;   F.    Harrison    Hifrsins   Co..   Glean.    $70,621. 

Road  No.  5544,  CattarauKUS  Countv,  6.8S  miles:  D.  D. 
PuKan  &  Sons,  Clean,  $132,687;  James  Rossney,  Buffalo,  $134,- 
877;  Parker-Hassam  Paving  Co.,  Worcester,  Mass.,  $138,308; 
Woolsev  Construction  Co.,  Davenport,  $139,203;  Gleason  & 
Davitt,  Albany,  $139,936;  Servis  &-  Mackey,  Youngstown, 
$141,907;  S.  T.  Benson  >*t  Co.,  Jamestown,  $143,097;  I.  M.  Benson 
.t  Co.,  Jamestown,  $143,097;  I.  M.  Ludington  &  Sons,  Inc., 
Rochester,  $143,521;  John  W.  Landel,  Tonawanda,  $145,037; 
John  W.  Landel,  Tonawanda,  $145,037;  McNerney  Construc- 
tion  Co.,   Canton,  Penn.,   $146,250. 

Road  Xo.  1270,  Delaware  County,  7.69  miles:  Samuel 
Beskin,  Beacon,  $72,768;  H.  B.  Rproul  Co.,  Inc.,  Peekskill, 
$72,878;  E.  J.  Anderson,  Menands,  $74,452;  Rob  Roy  Construc- 
tion Co.,  Albany,  $75,509;  DeGraff  &  Hogeboom,  Kingston, 
$76,787;  Langan  Construction  Corporation,  Albanv,  $77,428; 
McNerney  Construction  Co..  Canton.  Penn..  $77,983:  C.  W. 
Tvron,  Bovntonville.  $79,827;  Brown  &  Lowe  Co..  Schenectady, 
$81,939;  William  C.  Evans.  Ambler,  Penn.,  $82,160;  James  E. 
Martin,  Utica,   $85,871. 

Road  No.  1271,  Delaware  County,  11.40  miles:  Fulton 
Engineering  Co.,  Inc.,  Albany,  $128,446;  Schunnemunk  Con- 
struction Co.,  Highland  Mills,  $130,542;  Samuel  Beskin,  Beacon, 
$131,685:  H.  B.  Sproul  Co.,  Inc.,  Peekskill,  $133,260;  Ruddy- 
Saunders  Construction  Co..  Troy.  $133,804;  E.  J.  Anderson, 
Menands,  $134,439:  Dale  Engineering  Co.,  Utica,  $134,707; 
Juniata  Co.,  Philadelphia.  Penn..  $136,254;  Rob  Roy  Construc- 
tion Co.,  Albany,  $137,936;  Freeman  &  Cunningham.  Watervliet. 
$138,010;  Langan  Con.struction  Corporation,  Albany,  $138,261; 
James  E.  Martin,  Utica,  $139,109;  Westchester  Dutchess  Cor- 
poration, Mt.  Vernon,  $110,380. 

Road  No.  1272,  Delaware  County,  5.84  miles:  E.  J.  Ander- 
son. Menands.  $63,898;  Fulton  Engineering  Co..  Albanv.  $64,991; 
H.  B.  Sproul  Construction  Co.,  Inc.,  Peekskill,  $65,484;  Ruddy- 
Saunders  Construction  Co.,  Troy.  $66,819;  Pale  Engineering 
Co.,  Utica,  $67,381:  Samuel  Beskin,  Beacon,  $67,588;  Schunne- 
munk Construction  Co.,  Highland  Mills,  $67,593;  Westchester- 
Dutchess  Corporation,  Mt.  Vernon,  $68,297;  Richard  Hopkins, 
Troy,  $68,829;  Juniata  Co.,  Philadelphia.  Penn.,  $69,057;  Brown 
&  Lowe  Co..  Schenectady.  $69,454;  Blankfleld  &  Donovan, 
Kingston.    $69,672. 

Road  No.  1268,  Genesee  County,  4.49  miles:  John  John- 
son Construction  Co.,  Buffalo.  $39,732;  F.  W.  Knickenberg, 
Buffalo,  $39,759;  Chilson  &  Gibson,  Le  Rov,  $41,880;  Michael 
Murphy,  Rochester,  $42,528;  Ribstine-Holter  Co.  Inc.,  Roch- 
ester,  $42,781. 

Road  No.  1242,  Greene  County,  4.43  miles:  John  L.  Hayes 
Construction  Co.,  Yonkers,  $50,420;  M.  E.  Franci.s,  TanneVs- 
ville.  $51,647;  Catskill  Construction  Co.,  Catskill.  $51,804; 
Westchester-Dutchess  Corporation,  Mt.  Vernon,  $52,446;  F.  A. 
Biggi.  Brooklyn,  $52,981:  Marks  Kearney,  Hudson,  $52,996; 
Samuel  Beskin.  Beacon.  $53,481:  John  C.  .Souder  Construction 
Co.,  Inc.,  Lancaster.  Penn..  $54,297;  Brady-Oltarsh  Construction 
Co..  New  York.  $54,737:  Blankfleld  &  Donovan.  Kingston. 
$54,798;   Langan   Construction   Corporation,   Albany,   $54,962. 

Road  No.  5553,  Oneida  Countv,  5.72  miles:  B.  F.  S.  Co., 
Herkimer.  $49,893;  P.  Harrison  Higgins  Co..  Olean.  $51,991; 
Brady-Oltarsh  Construction  Co..  New  York,  $53,592;  Ft.  Schuy- 
ler   Construction    Co.,    Oneida,    $54,534;    John    A.    Jova,    Inc., 


NnwhurKh,  |64,fl46;  Oiillwiiy  Co..  Now  York,  »64,tis«;  Conroy 
ti  .Nlxdorf,  (iiirlda,  $riri,ri.'>U;  J.  II.  Wcldmitti,  KynicUHO,  |5)I,44(i; 
JoH.   Mri'orniirk,   lOiml    I'rovlililue,  U.   I..  $,1)(,202. 

Uoad  No  113'.).  Ontario  <'ouiity,  I.3S  nilltiH:  ThoniiiM  K. 
Murriiy.  Lx  ltii\,  |I7,3(H1,  J.  W.  ISr<Minun  t'unMtructloii  Co.. 
Inc..  ili'nova.  $l'i,9a3,  WhltinorK-Uiiulnii'  At  VIclnluM.  ItochuMtur, 
$1H,499;  M<'.N<<rne)  I 'oiiHlrurl  Ion  Co.,  Canton,  I'enn.,  $IH,r>23; 
Wni.    II.    MaiMon,    Hot  lunter.    $1S,SIU. 

IloHiI  No.  1276,  (ititarlo  <'ounly,  1.23  mlloM:  Hchroeder- 
IIIrkN  Contrai'tlnu  Co.,  l(oi'hcHti>r.  $23,272;  ConiiorM  tt  (iiilllvan, 
Klinirn,  $23,741;  McNerni-y  CoiiMtrucllon  <"o..  Ciinton,  l'<!nii., 
$23,948;  John  JoliiiHon  ( '<inHt ruction  Co.,  ltiirT:<li>,  $24,145;  J.  W. 
Ilrcnnnn  CoiiMtructlori  Co.,  (iunuvii.  124,375,  Whltinoi  i--Uauli«r 
\-  VIncliilUM.  UorhoHtor.  $25,568;  F.  llurrlNon  IllKKinH  Co., 
Olfun.    $2.'.,S66. 

Road  No.  1277,  Ontario  County,  1.53  nilloH:  Lake  Shore 
ConHtruclion  Co.,  Ilurfalo,  $6».96B;  J.  W.  lirennari  ConKtruc- 
tlon  Co..  Inc..  Geni'va.  $70,959;  William  II.  ItInK  ContructlnK 
Co.,  OgilenHliurg,  $71,481;  Parker- llaHHarri  Paving  Co.,  Wor- 
roHtcr,  ManK..  $72,225;  f'hanilieiH  *  M:irneH.  KfirlHMter.  $72.- 
647;  IIovey-Hi-ncdlct,  WIlllamMport.  Perm..  $72,590;  Robert 
W.  lli-nHon,  Gcnrva,  $72.74.''i;  .Mc.N'erney  ConHtructlon  Co..  Can- 
ton. Penn..  $73,037;  C'onnerw  &  Calllvan,  Klinlra.  $73,090;  Ulb- 
Htlno-llolter  Co.  Inc..  Uochewtor.  $74,180,  Schroerler  -  IMokn 
Contracting  Co..  RochCHliT.  $74,519;  c;iuaNon  *  Davitt,  Albany, 
$76,097;    Whltmore-l{aub<r    &    VltinluH.    UochCHtCr.    $77,249. 

Road  No.  1278.  Ontario  County.  8.63  mlloB:  Hovey-Bcne- 
dlct,  WiUlaniHport,  Penn.,  $55,2(16:  UibHl  (iie-Molt«  r  Co.,  Inc., 
Rochester.  $59,299;  Michael  O'I'.rien,  Cortland,  $•;!  174;  I.  M. 
Ludington  Son.s,  Inc.,  Rochester,  $61,710;  Young  fi  Hyde  Inc., 
New  York.  $62,750;  Albert  Gaffev.  Svracuse.  $63.707-  .Michael 
Murphy.  Rochester,  $65,054;  McNernev  ConHtructlon  Co.,  Can- 
ton,  Penn..   $65,636;    Chambers  &   Harn'cH,    Rochester,   $70,966. 

Road  No.  1262.  St.  I^awrence  Countv.  5.07  miles:  W.  T. 
Thayer  &  Co.,  Chateaugay,  $44,882;  J.  11.  Weidman,  Syracuse. 
$46,344;  Thomas  Grady.  Rochester.  $47,116;  RosB-Hailenbeck 
Co..  Copenhagen.  $47,257;  T.  H.  Gill  Co.,  Binghnmton,  $47,403; 
Henry  P.  Rurgard,  Buffalo.  $47,922;  W.-ed  *  Walsh.  Mechan- 
Icsvllle,  $48,002;  F.  A.  Biggl.  Brooklyn.  $49,500;  Burns  Bros.  & 
Haley.  Watcrtown,  $49,919;  James  K.  Martin.  Utica,  $54,556. 
^...PP'^^  J^°-  ^266,  St.  Lawrence  County,  3.09  miles:  Thomas 
^oV'J.'^n"'  >X''^'.5,'"*2,"'"'  ?31,802;  F.  Harrison  Higgins  Co.,  Ole.-in, 
$34,919;  \V.  T.  Thayer  &  Co.,  Chateaugay,  $36,172;  klchard 
Hopkins  Troy,  $36,450;  John  A.  Jova,  Inc.,  Newburgh,  $37,468; 
Itcs-s-Hallenbeck   Construction   Co.,   Copenhagen,   $38,630. 

Road  No.  5551,  Schenectady  County,  3.34  miles:  William 
?,'T  =  ?^  Schenectady,  $32,461;  Alonzo  Schaupp,  Guilderland, 
$32,580;  Curran  Corporation.  Middletown.  Conn.,  $32,972'  F  A 
Biggi,  Brooklyn,  $33,900;  John  Crlsorio,  Albany,  $33,971-  E  J 
Ani:erson.  Menands,  $35,411;  A.  Hearn  Construction  Corpora- 
»',°o"ir,^^'"''"''^"*'°'     Conn.,     $37,352;     Thomas     H.     Kerr.     Troy, 

Road  No.  1274,  Suffolk  County,  10.50  miles:  Town  of  South- 
ampton, Southampton.  $113,068;  Eggleston  &  Garthwaite, 
Yonkers,  $114,209;  Galway  &  Co.,  New  York,  $119,635;  John 
L.  Hayes  Construction  Co.  Inc.,  Yonkers,  $121,776;  Topeka 
Paving  Co.  Inc.,  Brooklyn,  $122,000;  Leo  E.  Kelly,  Inc..  Brook- 
l>-n.  $122  730;  Murray  &  Gardner.  Center  Moriches,  $123,528; 
Parker-Hassam  Paving  Co.,  Worcester,  Mass.,  $123,986;  Bor- 
ough Asphalt  Co.,  Brooklyn.  $124,086;  McFarlane  Construc- 
tion Co  Brooklyn.  $124,359;  C.  W.  Blakeslee  &  Sons,  New 
Haven,  Conn.,  $125,143;  Nordone  &  Petrillo,  Mt.  Vernon,  $125- 
788;   Juniata   Co.,   Philadelphia,    Penn.,    $126,316. 

Road  No.  lOSl,  Washington  County.  3.34  miles:  John 
Crisoria  Albany.  $27,354;  F.  A.  Biggi,  Brooklyn.  $28,390; 
Brady-Oltarsh  Con.struction  Co..  New  York.  $29,165-  Ahearn 
Construction  Co.,  Willimantic,  Conn.,  $29,424;  William  L  Sher- 
rill,  Hudson  Falls,  $29,483;  Thomas  H.  Kerr,  Troy  $31110- 
E.  J  Anderson,  Menands,  $31,396;  John  A.  Jova,  Inc  New- 
burgh,  $32,083;   Fred  E.  Ellis.  Melrose,  Mass.,   $35,i89. 

Road  No  1223,  Washington  Countv,  5.96  miles:  E.  J. 
Anderson^  Menands,  $62,261;  P.  A.  Biggi,  Brooklyn,  $63,490; 
Ahearn  Construction  Co.,  Willimantic,  Conn.,  $64,210;  Brown 
l^-c^-PnT®  S°- ,^'^!\',"^'^*=^f'>''  $66,010;  C.  W.  Tryon,  Bovntonville, 
$b6,  (91;  Brady-Oltarsh  Construction  Co.,  New  York,  $66,560; 
Criswell  &  Mallory,  Inc.,  Mechanicsville,  $67,589;  Richard  Hop- 
?.'",?•  T;.'?\\„$®^'^'^5'  Kingsbury  Construction  Co.,  Hudson 
l;alls  $68,119;  John  A.  Jova.  Inc.,  Newburgh,  $70,918;  Fred 
S-  .^J'',^.'  Melrose,  $73,801;  Thomas  H.  Kerr,  Troy,  $78,165 
Noted   May   6. 

+CHnaMtota,  N.  Y. — The  contract  for  laving  7216  sq.yd.  of 
pavement  has  been  awarded  to  DEWHURST  &  DE  VAUL  at 
Utica,  at  $15,192. 

+L,ittle  Falls,  N.  Y. — The  contract  for  paving  Garden  St. 
has  been  awarded  to  WARREN  BROS.,  Boston,  at  $17,479. 

+.Mineola,  N.  Y. — A  contract  for  street  improvements  at 
Mineola  Blvd.  has  been  awarded  to  the  HUMPHRY  CON- 
TRACTING CO.,   Freeport,  at  $10,000.     Noted   May  6. 

+\ew  York,  X.  Y. —  (Borough  of  Bronx)  —  ((Jfflcial) — Con- 
tracts have  been  awarded  for  paving  East  174th  St  from 
Southern  ITlvd.  to  Bryant  Ave.  to  the  ASPHALT  CONSTRUC- 
TION CO.,  at  $4325;  for  improving  E.\terior  Ave.  from  East 
151st  St.  to  Jerome  Ave.  to  J.  LEOPOLD,  at  $14,598,  and  Over- 
ing  St.  from  Westchester  to  Walker  Ave.  to  DI  MINNA  & 
DI   BLASIO.   at   $5070.      Noted    Apr.    29   and   May    13. 

Xew  York,  X.  V. —  rBorough  of  Bronx) — (Offlcial) — Bids 
will  be  received  until  10:30  a.m..  June  1,  by  Douglas  Mathew- 
son.  Borough  Pres..  for  rei)aving  Morris  Ave.  from  161st  to 
164th  St.  and  the  intersections  of  Melrose  Ave.  and  153d,  154th. 
156th.  158th  and  102d  St.,  for  improving  Austin  PI.  from  East 
144th  to  149th  St.  and  for  paving  Gouveneur  PI.  from  Park  to 
Washington  Ave.  and  Commonwealth  Ave.  from  Merrill  St.  to 
Tremont  Ave. 

Xew  York,  N.  Y. —  (Borough  of  Queens) — (Official) — Bids 
will  be  received  until  11  a.m..  June  2.  by  Maurice  E.  Connolly. 
Borough  Pres.,  for  improving  Franklin  St.  from  Van  Alst  Ave. 
to  Woolsey  St..  46th  St.  (National  Ave.)  from  Jackson  to  Fill- 
more (Prometcha)  Ave.,  14th  St.  from  Seventh  to  Eighth  Ave.. 
Eighth  Ave.  from  13th  to  14th  St..  Harris  Ave.  from  Crescent 
to  Prospect  St..  Ralph  St.  from  Brooklvn  Borough  line  to 
Woodward  Ave.  and  Stelnway  Ave.  from  Jackson  to  Washing- 
ton Ave. 

Phelp(»,  N.  Y. — Bonds  for  $21,000  have  been  sold,  the  pro- 
ceeds of  which  -will  be  used  for  paving  Main   St. 
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Scarsdale,  N.  Y. — Bonds  for  $75,000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  improving  highways  in 
Scarsdale. 

Troy,  X.  Y. — Bids  will  be  received  until  11  a.m.,  June  1, 
by  the  Board  of  Contract  and  Supply  for  improving  Fourth 
St.  from  Fulton  to  Congress  St.  and  Hoosick  St.  from  Tenth 
St.  to  the   old  city  line. 

Inion,  X.  Y. — Bonds  for  $3S.900  were  sold  May  17,  the 
proceeds  of  which  will  be  used  for  improving  streets. 

Garfield,  X.  J. — The  Board  of  Public  Works  plans  to  con- 
struct a  boulevard  from  the  Wessel  Bridge  at  Market  St.  to 
River  St. 

Garfield,  X.  J. — The  Borough  Council  will  soon  receive  bids 
for  paving  Grand  St.  and  Cambridge  Ave.  F.  V.  Romaglis  is 
Borough  Clk. 

♦Jersey  City,  N.  J. — Contracts  have  been  awarded  for  pav- 
ing Communipaw  Ave.  from  Morris  Canal  to  West  Side  Ave. 
to  the  VAX  KKUREN  SONS  CO..  and  Wegman  Parkwav  from 
Ocean  Ave.  to  Van  Cleef  St.  to  I>.   REILLKY.     Noted  May  6. 

Keyport,  X.  J. — The  Board  of  Chosen  Freeholders  of  Mon- 
mouth County.  Freehold,  plans  to  improve  the  road  from  Key- 
port  to  Morgan   Station  by  paving   with   macadam. 

^Rahnray,  X.  J. —  (Official) — Bids  will  be  received  until  8 
p.m.,  June  S,  by  the  Common  Council  for  paving  Milton  Ave. 
from  the  Pennsylvania  R.R.  to  St.  Georges  Ave. 

Rutherford,  X.  J. — Bids  will  be  received  until  May  28  by 
the  town  for  improving  Union  Ave.  Wise  &  Watson,  Ruther- 
ford,  is   Engr. 

Teaneck,  X.  J, —  (Englewood  post  office) — Bids  will  be  re- 
ceived until  1  p.m..  May  2S.  by  Ralph  D.  Earle,  County  Engr., 
Hackensack.  for  paving  Schraabenberg  Rd. 

+E:aMon,  Penn. — The  contract  for  repaving  South  Main  St. 
with  brick  has  been  awarded  to  KORP  &  KORP,  Easton,  at 
$38,000. 

Xorthnmberland.  Penn. — Press  reports  state  that  the  Bor- 
ough Council  plans  to  pave  one  mile  of  Queen  and  Water  St. 

+Pitt.«ibnreli,  Penn. — The  contract  for  paving  Hamilton 
Ave.  from  Fifth  to  Frankstown  Ave.  has  been  awarded  to 
the  M.   O-HERROX  CO.,  at   $49,000. 

+^Va!<hin|rton,  Penn. — Contracts  have  been  awarded  for 
road  improvements  as  follows:  Washingrton-Bethanv  Rd., 
REED.  LIGGETT  &  BRTTT,  Washington,  at  $16,.54S;  Taylor's 
Run  E.xtension,  THOMAS  ARKTGO.  Charleroi,  at  $18,164;  West 
Alexander-Dunsfort  Rd.,  WILLIAM  PICKETT  &  CO.,  Wash- 
ington, at   $6777.      Noted  Apr.   29. 

Baltimore,  Md. — Press  reports  state  that  the  Paving  Com- 
mission plans  to  pave  Lombard  and  Washington   St. 

Boydton,  Va. — The  Commissioners  of  Mecklenburg  County 
plan  to  construct  approximately  40  miles  of  road.  Bonds  for 
this  purpose  w-ere   sold   Apr.   12.      Noted    Feb.    4,   Mar.   4   and   25. 

Honston,  Va. — .\t  a  recent  election  the  citizens  of  Red 
Bank  Magisterial  District,  Halifax  County,  voted  in  favor  of 
issuing  $iiO,000  in  bonds,  the  proceeds  of  which  will  be  used 
for    constructing   and    improving    ro:uls. 

+Independenoe,  Va. — A  contract  for  constructing  four  miles 
of  graded  road  from  Independence  eastward,  has  been  awarded 
to  HARTMAX  &  ALBERT,   Shawsville,   Va..   at   $7500. 

Fairmont,  W.  Va. — An  election  will  be  held  June  21  to  vote 
on  the  question  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  roads  in  Fairmont  Dis- 
trict,  Marion    County.      Xoted   May    13. 

Grafton,  W.  \a. — Bids  will  be  received  until  9  a.m.,  June 
14,  by  the  City  Commission  improving  a  number  of  streets. 
J.  M.   R.   Fortney   is  City  Clk, 

ParkersbnrB,  \V.  Va, — Press  reports  state  that  an  election 
will  be  held  June  22  to  vote  on  the  question  of  issuing  $47,500 
in  bonds,  the  proceeds  of  which  will  be  used  for  improving 
roads   in   Wood   County. 

Stealy  HelKhtH,  M'.  Vn. —  (Clarksburg  post  office) — .-\t  a 
recent  election  the  citizens  voted  in  favor  of  Issuing  $30,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  paving 
streets.     Xoted  May  13. 

♦\V'ayne,  W.  Va. — The  contract  for  constructing  a  road 
between  the  Cabell  County  line  and  Twelve  Pole  has  been 
awarded  bv  the  Commissioners  of  Wiiyne  County  to  the 
BRUBAKER   COXSTRUCTION   CO.,   at    $53,400. 

+BryMon  City,  X.  C. — A  contract  for  constructing  eight 
miles  of  road  in  Swain  County  has  been  awarded  to  PHII..L1I'S 
MUXD.W,  at  approximately  $100,000.     Xoted  Apr.  1. 

Carthaice.  X.  C — An  election  will  be  held  June  15  to  vote 
on  the  question  of  issuing  $5000  in  bond.s,  the  proceeds  of 
which  will  be  used  for  constructing  roads  In  Sandhills  Town- 
ship,   Moore    County. 

Dobiion,  X.  r.^Bonds  for  $35,000  were  voted  at  a  recent 
election,  the  proceeds  of  which  will  be  used  for  constructing 
roads   in   Elkln   Township,   Surry   County. 

Ramlet,  X.  C. — The  city  plans  to  improve  a  number  of 
streets   and    sidewalks. 

HenderMon,  X.  C — At  a  recent  election  the  citizens  of  Vance 
County  voted  In  favor  of  Issuing  $50,000  in  bonds,  the  proceeds 
of  which   will   be  used  for  constructing  ronds. 

Hertford,  X.  C, — Press  reports  state  that  the  city  plans 
to  issue  $SOOO  In  bonds,  the  proceeds  of  which  will  lie  used 
for  street  paving. 

Roxboro.  X.  ('. — At  a  recent  election  the  citizens  of  Person 
County  voted  In  favor  of  iNSuIng  $75,noo  in  bonds,  the  proceeds 
of  which  will  be  used  for  constructing  roads  In  Uoxboro 
Township. 

Macon.  Ga, —  Bids  will  he  received  until  June  1  by  D.  S. 
Jones,  City  Clk.,  for  paving  various  Htreetn.  .1.  J.  Gatlliird 
Is  City   F.ngr. 

Ft.  Myern.  Fla. — At  a  recent  election  the  I'itlzens  of  T..eo 
County  votr'.l  In  favor  of  Issuing  $177,500  In  bondH,  the 
proceeds  of  which  will  be  ••■ted  'o"  -onstrucllng  hard  surfuced 
I  oads. 

TallahaMaee,  Fla, — Bonds  for  $31,000  were  voted  nt  a  roccnt 
election,  the  proceeds  of  which  will  bo  used  for  street  puvlntf. 


+\Vest  Palm   Beach,  Fla. — See   item   under   "Sewers." 

Camden,  .\la. — Bids  will  be  received  until  June  7  by  the 
Commissioners  of  Wilcox  County  for  constructing  a  part  of 
the  Selma  and  Mobile  Rd.,  starting  near  the  Dallas  County 
line. 

+RusNellville.  .\la. — The  contract  for  constructing  a  portion 
of  the  old  Fulton  Rd.  from  Russelville  to  Red  Bay  has  been 
awarded  to  NEWELL  BROS.,  Birmingham,  at  about  $50,000. 
Noted   Apr.    22. 

Canton.  Miss. — The  Supervisors  of  Madison  County  plan 
to  construct  roads  in  District  No.  1.  Bids  will  be  received 
early   in   July. 

Raymond,  Miss. — Bids  will  be  received  until  June  7  by 
W.  W.  Downing,  Chancery  Clk.,  for  graveling  Peachtree  and 
Hazel   St. 

Vicksburg,  Miss, — Bids  will  be  received  until  June  7  for 
constructing  sidewalks  in  sections  of  various  streets.  J.  J. 
Hayes   is   Mayor. 

Chattanooga,  Tenn. —  (Official) — Bids  will  be  received  until 
11  a.m..  May  31.  by  the  County  Judge  for  constructing  Look- 
out   Mountain    Pike. 

Xewport.  Tenn. — The  citizens  of  Cocke  County  voted  in 
favor  of  issuing  $200,000  in  bonds,  the  proceeds  of  which 
will   be    used    for   constructing   roads. 

^Vaverly.  Tenn. — The  Commissioners  of  Humphreys  County 
contemplate  an  expenditure  of  $225,000  for  constructing  '^zi 
miles  of  road.  Bonds  for  this  purpose  were  recently  voted. 
Xoted    May    13. 

Cincinnati,  Ohio — Bids  will  be  received  until  June  18  by 
the  Commissioners  of  Hamilton  County  for  improving  Eben- 
ezer  Rd.  from  Werk  Rd.  to  Cleves  and  Bridgeton  Pike,  Poole 
Rd.  from  Colerain  Pike  to  the  Springfield  Rd.,  and  Winton  Rd. 
from    Xorth    Bend    to    Mill    Rd. 

Cleveland.  Ohio — (Official) — Bids  will  be  received  until 
noon.  June  2.  by  the  Commissioner  of  Purchases  and  Supplies 
for  improving  East  72nd  St.  from  St.  Clair  Ave.  to  the  New- 
York  Central  R.R. 

Cleveland,  Ohio — (Official) — Bids  will  be  received  until  10 
a.m..  June  16,  by  the  Board  of  Commissioners  of  Cuyahoga 
County  for  improving  Libbey  Rd.  from  Broadway  Ave.  to 
Center  Rd. 

Cleveland  Heights,  Ohio — (W'arrensville  post  office) — (Offi- 
cial)— Bids  will  be  received  until  noon,  June  7,  by  H.  H. 
Canfield.  Village  Clk.,  for  grading,  draining  and  flagging 
Beechwood  Ave. 

+Columbus.  Ohio — Contracts  have  been  awarded  for  paving 
Tenth  Ave.  from  High  St.  to  Neil  Ave.,  to  the  AXDREWS 
ASPHALT  P.WIXG  CO..  at  $11,000;  Grant  Ave.  from  Broad  to 
Maghten  St.  to  the  CLEVELAXD  TRIXIDAD  PAVIXG  CO.. 
at  $11,000;  Fourth  St.  from  Hudson  St.  to  Indianola  Ave.  to 
B.   F.   PATTERSOX,  at   $13,000. 

Fremont,  Ohio — The  lowest  bid  received  for  paving  West 
State  St.   was  that  of  Ziegler   &   Reardon,  at   $24,000. 

Polk,  Ohio — (Official) — Bids  will  be  received  until  noon, 
June  21,  by  Frederick  Harstell,  Clk.  of  the  Bd.  Trustees  of 
Jackson  Township,  Ashland  County,  for  the  sale  of  $45,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  grading, 
draining  and  macadamizing  roads  in  Jackson  Township. 

+Toledo,  Ohio — (Official) — The  contract  for  improving 
Copeland  Blvd.  has  been  awarded  to  RUSSELL  &  JEXXISON 
CO..  Xicholas  Bldg..  Toledo.     Noted  Apr.  15. 

+\Varren,  Ohio — The  contract  for  paving  Mahoning  Ave. 
had   been   awarded   to   DENNIS  &   DAUGHERTY,  at   $21,000. 

West  .VIexandria.  Ohio — The  City  Council  has  authorized 
Smith  &  Boulay  Co.,  Nasby  Bldg.,  Toledo,  to  prepare  plans  (or 
Tiaving  Dayton  Aye.  and  Main  St. 

Kvansvllle,  Ind. —  (Official) — AU  bids  received  Apr.  22  for 
improving  Oak  and  Cherry  St.  and  Chandler  Ave.  were  re- 
jected.    Noted  Apr.   15. 

<f IndianapollH,  Ind. — The  contract  for  improving  Burdsal 
Parkway  has  been  awarded  to  the  S.  M.  TIMBERLAKE  CO., 
at   $21,336. 

Ann    Arbor,    Mieh. —  (Official) — Bids    will    be    received    until 
June     2     by     the     Board     of     Public     Works 
approximately     20.000     sciyd.     of     asphaltic 
Manley   Osgood    is   City    Engr. 

-A.SauIt  Ste  Marie.  Mieh. —  (Official) — Bids  will  be  received 
until  4  p.m.,  June  14.  by  the  Board  of  Public  Works  for 
constructing  concrete  pavement  on  Portage  Ave.  from  Bing- 
ham  Ave.   to   the   Portage  Ave.   bridge. 

•f SprlnKfleld.  III. — Bids  were  received  May  20  by  the  State 
Highway  Commission  and  contracts  awarded  for  road  con- 
struction as  follows:  Saline  County.  Section  A,  ERNEST 
BKUNS,  Terre  Haute,  at  $9000;  Edgar  County,  Section  C, 
ALLEN  J.  BARRISH.  Paris,  at  $27SO;  Henry  County.  Sections 
A  and  B.  GUOHNR  C(1NSTRITCT10N  CO.,  Joliet,  at  $19,330; 
McHenry  Countv,  Sections  C.  D.  E  and  F,  C.  .\.  WII^LISTON, 
Chicago,  at  $11,370;  Marion  Countv,  Section  B,  H.  H.  H.\LL 
CONSTUI'CTION  CO.,  East  St.  Louis,  111.,  at  $4890.  .Noted 
May    13. 

♦  AmherNt,  Wis. — The  contract  for  paving  Main  St.  has 
l.eiii    awardi'd    tn    FRED    EUL,   Menasha,   at    $11000. 

+l><-levnii.  Wis. —  .\  contract  for  paving  various  streets  has 
awarded  to  the  lilRHSALL-fiRlFFITH  CONSTRUCTION  CO., 
I  tad  lie.  at  $2S,S75.     Noted  Apr.   15. 

4>Kaukauna,  Wis. — The  contract  for  paving  Wisconsin  and 
Main  .\ye,.  Lawe  antl  Cmial  St.  with  asphalt  has  been  award- 
ed to  the  WHITE  CONSTHliCTKW  CO,,  Milwaukee,  at  $35,- 
(100, 

MllwHUkee,  Wis. —  P.lds  will  soon  be  received  for  pavlnff 
GiMiid  ."^t.  fiimi  r'durth  to  Ninth  SI.  with  sandstone,  creosote 
Mock    or   y  It  rilled    brick,      George   Stanl    Is  City    lOngr. 

^Milwaukee,  Wis. — Contracts  have  been  awarded  by  the 
MIglnviiv  Coiiiinlssloiier  of  Milwaukee  County  for  paying 
road-x  with  coiiir.te  as  follows:  Lake  Ud..  PAUL  GOLLINCK, 
S,S7  23ic|  Aye,.  Mllw.iuUee.  at  $41.0110;  .North  Cajie  Rd..  1>FLTA 
CiiNSTUrCTIoN  Cii..  KMCMiialia.  Mich.,  at  $;12,T00;  P.eloit  lid,. 
KKoKNINll     CnN.S'l'ltUCTlON     CO..     70S     Miilesllc     lUdg,,     Mll- 

gp:nek,\l  CONSTRUC- 
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CO.    at   $15,000. 
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llnrliir.  Win. —  KIiIm  will  be  r«>Pc<lv«««J  until  10  n.m.,  Juno  12. 
I>y  the  Itimid  of  WorliH  for  piivlnu  Center  St.  with  brick, 
r.    II.    i'i>iiin>ll>     1»    City    KiiKT. 

Dnvmiiorl.  lunn  (Ofllolul)  —  Illdn  will  Im  r«Cplvo<1  until 
Junr  I  liy  .1  W  fiowlfy.  I'onir.  I'uli.  WkH.  for  piivliiK  Nliilli 
St.   with   liiick       'I'hi-  •NlhimttMl  t-ont   of  the   work   In  }7nno. 

WInoiin.  >llnti.  I(I<Ih  will  l«'  ri-t'i-l vi-il  unlll  J  |i  ni  .  Miiy  ZH 
liv  t".  W  .\inllnn,  Audi-  of  Wlnonii  t'ounlv.  for  tlu>  m»l«  of 
llo.OOO  III  hoii.l.M,  ili<<  i>i(»-«imIh  of  which  will  hu  uHi-il  for 
coiiMlrui'tlni;    ami    liiiiiiovlnx    roiiilH. 

Fnlla  <  lly.  \><li.  lihlN  will  l>c  rcirlvcil  iinlll  1  p.m..  May  29, 
by  (;i'i>r>:<'  KliclicrM,  City  I'lk..  for  cunHtriictInK  ooncri>t«  piivc- 
iiiiiit   III    DiNlrUI   No    III 

i^linllHIirll,  Miiiit. —  A  contract  for  roniatructInK  rnnrrctc 
)ililf-wiilkr<  iiiiil  riirbM  hiiH  been  iiwarileil  to  the  TWO  MIU- 
AlMIi:    COUI'OHATION.    Kallspcll. 

+  .%iiKletoii,  'l'e«. —  A  contract  for  Iniiirovlnn  30  mileH  of 
road  III  Itoiid  I^l.-itrlct  No.  li,  I<riir.orla  County,  ban  been  awarded 
to   \V     It     ll.\l>i:.\  &  CO..  C.alveHlon.  al   appi oxiinatily    lino.OOO 

Aiinlln,  'IV». — An  election  will  In-  helil  June  9  to  voli'  on 
thi'  iiiK'Ntloii  of  iNHUlllK  $rjr>,IM)0  III  boiidx.  the  pruceedH  of 
which    will    lie    UHi'd    for    street     linproviMiieiitH. 

•^l-'loreMi  tile.  Tc\.- -The  ConiiiilKHlonerH'  Court  of  Wllnon 
Couiitv  li:is  iiwMided  the  contract  for  the  coiixtruct  Ion  of 
county    ro.ids   to   .\.    A.    MAW-SON.   Au.Mtlii.  at    $:'7,000. 

Ilnllrtnvlllp.  '■>«.— An  election  will  be  held  June  29  to 
vole  v>n  the  ouestioii  of  IhsiiIuk  JI'iO.OOO  In  bonds,  the  jiroceodH 
of  which  will  he  used  for  ronHtructliiK  roads  In  District  No.  3, 
I.nvaca   «'ouiity. 

Shrrninn,  Tex. — An  election  will  be  held  June  Ifi  In  Road 
PIstrict  No.  I,  (irnyson  County,  to  vote  on  the  iiuostlon  of 
IssuiiiK  JtiO.ooo  In  bonds,  the  proceeds  of  which  will  be  used 
for   constructing   Kiavel    roails. 

Timimnn.  Trx. — At  a  recent  election  the  citizens  voted  In 
favor  of  iHsuinn  $10,000  In  bonds,  the  proceeds  of  which  will 
be   used    for   constructing    concrete   slilewalks. 

^Vlehltn  KnllN,  Tex. —  Press  reports  state  that  the  city  con- 
templates constructing  about  two  miles  of  concrete  pavement. 
L.   C.    Hinckley   is   Kimr. 

+I<anii:niont,  Colo. — A  contract  for  pavinR  various  streets 
has  been   awarded   to  JOHN   LAUSON.   Lyons.   Colo. 

Minnii,   Arir.. — Sec    item    under    "Sewers." 

+  .VnneorteH.  WnNh. — The  contract  for  pavinp  South  Com- 
meicial  Ave.  has  been  awarded  to  the  WASHINGTON  PAV- 
INi;    CO..    Savape-Scolleld    151dK..    Tacoma,    at    $2.S.777. 

+ronerete,  >VaNli. — The  contr.Tct  for  p.TViiiK  West  Main  St. 
has  been  awarded  to  the  SKAGIT  CONSTRI'CTION  CO..  Mt. 
Vernon,  at  $10.."il2.  Other  bids  were:  M.  T.  Chamberlain. 
Seattle.  $11,300:  .M.  K.  Norris.  BurlinKton,  $11,078;  D.  H. 
Traiihapen,  Seattle.  $11. .'.70;  G.  L.  Wentzel  &  Dovle,  Seattle, 
$11,024;  H.  Troutman.  Hellingham,  $11,024;  W.  H.  Ball,  Seattle, 
$n.2.".6.      Noted    May    fi. 

+F:iIrnHl>uri>;,  AVanh. — The  contract  for  improving  the 
Polarway  Rd.  has  been  awarded  to  the  WASHINGTON  PAV- 
ING CO..  Tacoma.     Noted  Apr.  22. 

Newport,  'Wash. — Bids  will  be  received  until  June  1  by  the 
Commissioners  of  Pend  Oreille  County  for  improving  perman- 
ent hiprhway  No.  5.  Plans  are  being  prepared  by  H.  A.  Sewell, 
County   Engl-. 

Orotille.  'Wnsh. — Bids  will  soon  be  received  by  the  City 
Council  for  constructing  concrete  walks  and  macadamizing 
Main.  Victoria.  Vancouver  and  Similkanieen  Ave.  The  esti- 
mated cost  of  the  work  is  $11,000. 

Port  To«iisend,  Wash. — The  Commissioners  of  Jefferson 
Countv  |)lan  to  construct  three  miles  of  road  on  the  Clallam 
County   Highway.     The   estimated  cost   of  the   work   is  $10,000. 

Seattle,  Wash. — Bids  will  be  received  until  June  1  by  the 
Commissioners  of  King  County  for  constructing  the  D.  C. 
Mitchell  Rd.  near  Seattle.  The  estimated  cost  of  the  work 
is  $.'>0.000. 

Stevenson,  AVawh. — Bids  will  be  received  until  June  8  by- 
Charles  H.  Nellor.  .\udr.  of  Skamani.i  County,  for  constructing 
one  mile  of  the  Steveiison-Carsen  Rd.  The  estimated  cost  of 
the   work    is   $18,000. 

Tacoma.  WnNh. — The  Jletropolitan  Park  Commission  is 
preparing  plans  for  the  construction  of  concrete  sidewalks 
and   seven   miles   of  hardsurfaced   roads. 

+Wnlla  Walla,  Wa«h. — Contracts  have  been  awarded  for 
paving  Whitman  St.  to  the  H.  L.  WILSON  CO..  Walla  Walla, 
at  $lS,!i7.'..  and  Palouse  St.  to  the  WARREN  CONSTRUCTION 
CO.,   at   $18,720.      Noted   Apr.    S. 

Condon,  Ore. — Bids  will  soon  be  received  by  the  Commis- 
sioners of  Gilliam  County  for  hardsurfacing  one  mile  of  road. 
This    road    will    connect    with    the   city   pavement. 

^iHnrtlnnd,  Ore.- — The  contract  for  paving  East  Water  St. 
from  East  Washintrton  to  East  Oak  St.  has  been  awarded  to 
MONTAGUE-O'REILLY   CO..  at   $9411. 

+Rran'ley,  Calif.— The  contract  for  improving  Main  St.  from 
Ninth  to  Tenth  St.  has  been  awarded  to  the  CALIFORNIA- 
ARIZO.NA    CON.STRUCTION   CO.,    at    $16,126. 

+rucnnionKa,  Calif. — The  contract  for  constructing  5.523 
miles  of  concrete  highway  on  Archibald  St.  has  been  awarded 
to  L.  FLEMI.NG  &  SON.  San  Geronimo,  at  $16,004. 

+L.aH  .\neeleN,  Calif. — The  contract  for  improving  Clinton 
St.  from  Andrews  to  Wilton  PI.  has  been  awarded  to  the 
FAIRCHILI>-GILMORE-WILTON  CO.,  396  Pacific  Electric 
Bldg..   at    $12,288. 

I.OH  Aneelen.  Calif, — Bids  will  be  received  until  2  p.m., 
June  1,  by  the  Board  of  Sui)ervisors  of  Los  Angeles  County, 
for  road  improvements  in  District  No.  68.  The  estimated  cost 
of   the    work    is    $1S,186. 

+I,OH  .VnRrleM.  Calif. — The  contract  for  improving  Dalton 
Ave.  from  .Santa  Barbara  to  Vernon  Ave.  has  been  awarded  to 
BRYANT    &    AUSTIN,    at    $11,276. 

+Napa,  Calif. — A  contract  for  street  paving  has  been  award- 
ed to  GEORGE   ERRINGTON,  at   $6221. 


^rrtalumn,  Cnllf, — The  City  Counc'I  hfl"  ^T'TiriJed  n  contract 
for    Hlr.it     paving    to    EATON    «     HMITH,    Kan    Francldco,    at 

$M,r,r,,', 

^llednood  Cltf.  Calif, — The  Hoard  of  HupervlaorN  of  Kiin 
Miiti'o  Ciiiiiiiv  hiiN  iiwiirdeil  <-ontraclH  for  hiKhway  conHtrurtlon 
an  followN!  lil.A.NCIIARD-llitOWN  <'<>.,  Hun  KranclMco,  X.932 
nilleK.  at  ».'U,3rt7;  JA.MKH  WILLIHO.N,  Redwoo.l  <'ltv,  (1.005 
mllcH,  Ml  »2fi,ll<ir.;  VVllHillTHO.N,  A.NDKUSON  «c  YOHT.  Red- 
wood   City.   4,2;i    mlleM,   ill    iL'H.fifiH. 

^NnllnnM.  Cnllf.  The  Koiird  of  SiiixrvlHorn  of  .Monterey 
Coiihiv  liiiM  iiwiirded  ii  conlriict  for  county  highway  conMtruc- 
llon    to    th..    GltA.MTE    HOCK    CO..    Halliia«,   nt    $12.2Kfl. 

San  Mnteo.  Cnllf,-  The  City  TruHtecs  will  H'lon  receive 
bids  for  paving  3S  blockH  In  the  distrlcl  bounded  by  Fifth, 
El  Caiiiliio  Real,  Peninsular  and   1>  Ht.     E.  F.   Early  Ih  City  Clk. 

San  JiiH^^,  Cnllf.  -(OlllcliiD  —  llIdH  will  be  rec.lved  until  11 
II. III.,  .liiMi-  7.  liv  Henry  PtUter.  Clk..  lid.  of  SupervlsorH  of 
S.inlii  chir.i  Coiiiilv.  for  cotiHtructlng  tin-  Han  JomO  and  AIvIho 
Rd.   In    Road    Ulslrlct   .\o.   3. 

ICdmonton,  Alln. — Contracts  will  soon  be  awarded  for  p.'iv- 
Ing  Forlage  St  .  the  estlnialed  cost  of  which  Is  $K7.000.  and 
for  laving  LTi  iinitH  of  plunk  walks,  which  will  cost  aiijiroxi- 
mately    $60,000. 

IM)I  NTIIIAI.     UOIIKS 

IVirtland,  Mnine — Plans  have  been  jireparerl  for  the  con- 
struction of  :iii  eight-story,  90x300-rt.  relnforced-concrete 
warehouse  for  the  Main  (,'old  Storage  &  W.arehouse  Co.  The 
estimated   co.st    Is   $700,000. 

+Aiibiiru,  \.  Y. — The  Columbi.a  Rope  Co.  has  awarded  the 
contr.-icf  for  the  construction  of  two  w.'irehouse  additionfl  to 
JOHN  W.  FERGITSON  &  CO.,  Paterson,  N.  J.  The  estimated 
cost    Is    $3.''i,000. 

Iluffnlo,  N.  Y.— The  I'olson  Mfg.  Co.,  27  Chenango  St.,  will 
liuild  :i  two-story,  .S-SxlOO-ft.  relnforced-concrete  factory  at 
Main    St.    and    Lafayette    Ave.      The    estimated    cost    is    $25,000. 

+Fulton,  N.  Y'. — The  Oswego  Falls  Pulp  &  Paper  Co.  has 
awarded  the  contract  to  the  WALTER  BRADLEY  CO.,  for 
the    construction    of    n.    storehouse    and    mill    to    cost    $300,000. 

+  Xew  York,  N.  Y, —  (Borough  of  Manhattan)  —  (OfTicial) — 
The  contract  has  been  awarded  to  the  RAYMOND  CONCRETE 
PILE  CO.,  140  Cedar  St.,  for  concrete  piling  for  the  foundation 
of  a  warehouse  for  the  Eagle  Pencil  Co.,  707  East  L'Uli  St. 
The  general  contract  has  been  awarded  to  CHARLES  A. 
COWEN  &  CO.,  1123  Broadway.  Buchman  &  Fox,  Madison 
Ave.  and   4  2nd  St.,  is  Arch. 

HhRoehester,  IV.  Y. — The  Erdle  Perforating  Co.,  171  York  St., 
has  awarded  the  contract  to  ALEXANDER  SHUMWAY  &  CO., 
for  the   construction   of  a   60x60-ft.   factory. 

RoclieMter,  !V.  Y.-^The  Genessee  Brewing  Co.  will  build 
a  e.'ixllfi-ft.  addition  to  its  malt-house  on  Rau  PI.  Mortensen 
&   Co.,    40.")    Lexington   Ave.,    New    Y'ork,    N.    Y.,    is   Arch. 

iloeliester,  \'.  Y. — The  Rochester  Ice  Cream  Co.  will  build 
a  three-story.  100xl20-ft.  relnforced-concrete  factory  on  St. 
Paul  St.  Robert  J.  Reidpath,  Builders  Exchange,  Buffalo,  is 
Arch. 

Syracuse,  Ti.  Y. — Gordon  A.  Wright,  Arch.,  Dillaye  Bldg., 
is  receiving  bids  for  the  construction  of  a  three-story,  56x80- 
ft.  relnforced-concrete  addition  to  the  plant  of  the  H.  H. 
Franklin  Mfg.  Co.,  Marcellus  and  South  Geddes  St.  The 
estimated  cost   is   $40,000. 

Harrison,  X.  J. — The  Crucible  Steel  Co.  of  America  will 
expend  $400,000  for  the  construction  of  brick  and  steel  addi- 
tions to   its  plant.      R.   H.    Illingworth   is   Supt.      Noted   Apr.   15. 

Glen  Olden,  Penn. — The  H.  K.  Mulford  Co.,  412  South  13th 
St.,  Philadeli)hia,  Penn.,  will  build  a  four-story,  brick  and 
concrete  addition   to  its  plant. 

+McKeesport,  Penn. —  (Official) — The  National  Tube  Co., 
Frick  Bldg.,  Pittsburgh,  has  awarded  the  contract  to  the 
RAYMOND  PILE  CO.,  140  Cedar  St.,  New  Y'ork,  N.  Y..  for 
concrete  piles  for  foundations  at  its  proposed  plant.  P.  C. 
Patterson,  905  South  Union  Ave.,  Pittsburgh,  Penn.,  is  Ch. 
Engr. 

Philadelphia,  Penn. — Edgar  V.  Seeler,  Arch.,  1010  South 
Juniper  St.,  has  prepared  plans  for  a  nine-story,  95xl40-ft. 
brick,  terra  cotta  and  steel  addition  to  the  Evening  Bulletin 
Bldg.   at   Juniper   and    Filbert   St. 

Wilkes-Barre,  Penn. — Nelson  Bros,  will  build  a  five-story 
brick  warehouse  on  Baltimore  St.,  to  cost  about  $10,000. 
Henry  Maier  is  Arch. 

Y'ork,  Penn. — The  American  Roofing  Co.  has  secured  a  site 
on  West  King  St.,  and  will  build  a  60xl60-ft.  brick  and 
relnforced-concrete  building,  a  30x45-ft.  boiler  house,  and 
:Mx30-ft.    building. 

+\Vnshingtnn,  T).  C.^The  Fries,  Beall  &  Sharpe  Co..  522 
Tenth  St..  N.  W..  has  awarded  the  contract  to  the  DAVLS 
CONSTRUCTION  CO.,  Union  Trust  Bldg.,  for  the  construction 
of  a  seven-story  brick  warehouse  at  7:i4  Tenth  St.,  N.  W..  to 
cost  $35,000.     C.  A.  Didden  &  Son,  Corcoran  Bldg.,  is  Arch. 

YVheelin;;,  Y^".  Y'a. — The  John  Wenzel  Packing  Co.  will 
rebuild    its    pl.ant    recently    destroyed    by    fire. 

Ft,  Thomas.  Ky. —  (Official) — James  T.  Ford.  Pres..  High- 
land Film  Corporation.  402  Strand  Theater  Bldg..  Cincinn.ati. 
Ohio,  advises  us  that  work  will  begin  about  .Xug.  1  on  the 
construction  of  seven  two-  and  three-story  relnforced-concrete 
buildings,  to  cover  a  ground  area  of  100  acres.  The  estimated 
cost  is  $750,000.  Zettle  &  Rapp,  607  Johnston  Bldg.,  Cincinnati, 
Ohio,    is   Arch.      Noted    Apr.    29. 

^Cincinnati.  Ohio — -The  William  Koehl  Co..  William  Koehl. 
Pres..  Jamestown,  N.  Y.,  has  awarded  the  contract  for  the 
construction  of  a  four-story,  lOOxlOO-ft.  building  on  Hulbert 
Ave.  to  the  FERRO  CONCRETE  CONSTRUCTION  CO.,  Rich- 
mond   and    Harriet    St. 

Cleveland,  Ohio — Robert  T.  Mitchell.  Garfield  Bldg.,  plans 
the  construction  of  a  six-story.  50x444-ft.  warehouse  on 
East    55th    St.,    to    cost    approximately    $100,000. 

+Cnyahoga  Falls,  Ohio — Ernest  McGeorge,  Engr.,  853 
Leader  News  Bldg.,  has  awarded  the  contract  for  the  con- 
struction of  a  plant  for  the  Falls  Rubber  Co.  to  the  AKRON 
.STORAGE    &    CO.NTRACTING    CO.,    at    $28,250.      Noted    May    C. 
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Dayton,  Ohio — The  Mercantile  Corporation  plans  the  con- 
struction  of  a   ?1, 000, 000   plant.      Howard    F.   Marston    is   Pres. 

+Sprine«eld,  Ohio — .J.  A.  POSS.  Springfielfl.  has  been  award- 
ed the  contract  for  the  construction  of  an  addition  to  the 
factory  of  the  Johnson  Mfg.  Co.  on  Miami  St.,  to  cost  $15,000. 

Hartford  City,  Ind. — The  American  Window  Glass  Co., 
Hartford  City,  will  make  improvements  to  its  plant  to  cost 
about    $100,000. 

East  St.  Lonist,  III. — The  Union  Sand  &  Cement  Co.  will 
construct  a  sand  hoisting  plant,  at  an  estimated  cost  of 
$10,000. 

Eau  Claire,  Wis. — The  Drummond  Packing  Co.  contem- 
plates the  construction  of  a  $75,000  cold-storage  and  refinery 
building. 

+I.adyMinith,  Wis. — H.  E.  Young,  Gen.  Mgr.,  Schram  Mfg. 
Co.,  has  awarded  the  contract  to  W.  E.  BOLLEY,  Oshkosh, 
Wis.,  for  the  construction  of  a  four-story,  60xl32-ft.  brick 
factory. 

+Madi.son,  Wis. — The  Gould,  Wells  &  Blackburn  Co.  has 
awarded  the  contract  to  A.  D.  &  J.  V.  FREDERICKSOX,  for 
the  construction  of  a  four-story  warehouse,  to  cost  about 
$40,000.  Alfred  C.  Clas,  Colby-Abbott  Bldg.,  is  Arch.  Noted 
Apr.  15. 

+Madisoii,  Wis. — The  J.  I.  Case  T.  M.  Co.,  Racine,  has 
awarded  the  contr.Tct  for  the  construction  of  its  two-story, 
100xl40-ft.  brick  and  concrete  branch  plant  to  JOH.V  T. 
BI..AKK.     The  estimated  cost  is  $45,000.     P.  M.  Adams  is  Arch. 

Milwanlvee,  Wis. — The  Foltz  Engineering  Co.,  St.  Paul, 
Minn.,  is  preparing  plans  for  a  2,500,000  bu.  reinforced-concrete 
elevator  for  the  Chicago  &  Northwestern  Ry.  W.  W.  Finley, 
226  W'est  Jackson  Blvd.,  Chicago.  111.,  is  Ch.  Engr. 

Miln-ankee,  Wis. — The  B.  F.  Johnson  Soap  Co.,  Fourth  and 
Fowler  St.,  will  add  four  stories  to  its  warehouse  at  Fifth 
and  Clybown  St.     The  estimated  cost  is  $tiO,000. 

+West  Allis,  Wis. — Klug  &  Smith,  Engr.,  Mack  Bldg.,  Mil- 
waukee, Wis.,  has  awarded  the  contract  for  carpenter  work 
to  MADSON,  CHRISTEXSEN  &  INGBRETSON,  and  mason 
work  to  ROBERT  L.  REISINGER,  for  the  five-story,  90xl20-ft. 
and  the  one-storv,  S5x200-ft.  brick  addition  to  the  plant  of 
the   Allis-Chalmers   Mfg.   Co.      Noted    Feb.    18. 

West  .Vllis,  AVis. — The  Federal  Malleable  Co.,  64th  Ave., 
will  construct  an  addition  to  its  plant. 

^Minneapolis,  Minn. — The  Allen  Square  Realty  Co.  has 
awarded  the  contract  to  the  COWLES-VANDANAKER  CO., 
604  Chamber  of  Commerce,  for  the  construction  of  a  three- 
story,  concrete  warehouse  at  Broadway  and  Seventh  St.  The 
estimated  cost  is  $35,000. 

Kansas  City,  3Io. — Bids  will  be  received  until  June  7  for 
the  construction  of  a  nine-story,  120xlS0-ft.  reinforced-con- 
crete warehouse  and  factory  for  the  Ridenour-Baker  Grocery 
Co.      McKechnie   &   Trask,   Lathrop   Bldg.,   is   Arch. 

Pharr,  Tex. — (Official) — A.  H.  Fairchild,  Arch..  Houston, 
Tex.,  advises  us  that  work  will  soon  be  started  on  a  three- 
story,  )sOx200-ft.  corrugated  iron,  with  a  wooden  frame,  plant 
for  the  Pharr  Milling  Co.,  to  cost  $40,000.     Noted  Apr.   22. 

•fAVnIla  'Walla,  Wash. — The  Oregon-Washington  R.R.  & 
Navigation  Co.  has  awarded  the  contract  for  the  construction 
of  a  brick  roundhouse  to  MOORE  BROS.  Estimated  cost, 
$30,000. 

Portland,  Ore. — Mason,  Ehrman  &  Co.  will  build  a  three- 
story  warehouse  at  15th  and  Overton  St.,  to  cost  $35,000. 
Doyle    <V    I'aterson    is   .\!ch. 

+Onkland,  Calif. — The  City  Council  has  awarded  the  con- 
tract for  a  91x402-ft.  warehouse  at  Jefferson  and  Grove  St. 
to   DYER   BROS.,    17th   and   Kansas   St.,   at   $14,406. 

San  Francisco,  Calif. — Plans  for  the  addition  to  the  plant 
of  the  Merchants  Ice  &  Cold  Storage  Co.  at  Lombard  and 
Sansome  St.,  have  been  revised  by  E.  Kollofrath,  Arch.,  560 
Belvedere  Sr.  One  building  will  be  constructed,  instead  of 
two,   and   the   cost   will   be   approximately   $75,000. 

+San  F'ranclsco,  Calif. — The  Western  Sugar  Refinery  Co. 
has  awarded  a  contract  for  the  construction  of  a  refinery 
building  at  23rd  and  Louisiana  St.  to  the  LI.XDGRE.V  CO..  at 
$126,000.      Noted   Dec.    31,   Jan.    21   and   Mar.    18. 

Rldarrtonn,  Ont. — The  Ridgetown  Milling  Co.  contemplates 
rebuilding  its  mill  which  was  recently  destroyed  by  Are  with 
a  loss  of  $30,000.     A.  S.   Blight   is  Mgr. 

FKUioH  \i,  <;ovi:it\Mi':N'r  uokk 

Extension  to  Host  Office — Concord,  N.  H. — Bids  were  re- 
ceived May  17  by  the  .Supervising  Architect,  Treasury  Dept., 
Washington,  D.  C,  for  the  construction  of  an  extension  and  for 
alterations  to  the  post  office  at  Concord,  as  follows;  West- 
chester lOngineering  Co.,  White  Plains,  N.  Y.,  $54,155:  C.  M. 
Leach,  Boston,  .Mass.,  $47X83;  Frank  M.  Weakley,  Canton, 
Ohio,  $56,231  and  James  Miles  &  Son  Co.,  Worcester.  Mass.. 
$42,987.     Noted  Apr.    15. 

Locomotive  Crane — Boston.  Mass. — Bids  will  be  received 
until  11  a.m.,  June  12,  bv  H.  R.  Stanford,  Ch..  Bureau  of  Yards 
and  Docks,  Navy  Dept..  Washington,  D.  C.  for  furnishing  one 
locomotive    crane    at    the    Boston    Navy    Yard.      Noted    Jan.    28. 

Pattern  Shop  Kloor — Boston,  Mass. — P.iils  were  received 
Mnv  15  bv  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Wash- 
ington, D.  ('..  for  furnishing  the  steelwork  for  a  pattern 
shop  floor,  Building  42  K,  Boston  navy  yard,  as  follows;  Mel- 
mont  Iron  Works.  Philadelphia,  t'enn.,  $7897;  New  England 
Structural  Co.,  Boston,  Mass.,  $7455;  Chesapeake  Iron  Works, 
Baltimore.  Md..  $7436;  Penn  Bridge  Co..  Washington,  D.  C, 
$7!i35  and  American  Bridge  Co.,  Baltimore.  Md..  $7375.  Noted 
Apr.  29. 

'^Wharves — Woods  Hole.  Muss — Bids  will  be  received  un- 
til noon,  June  12.  by  Col.  John  Mlllls,  N.wport.  U.  I.,  for 
rebuilding  wharves  and  building  a  new  sea  wall  iind  coal 
house    at    the    I'.    .S.    Itureau    of    Fisheries    .Station. 

Post  Office — Mt.  Vernon,  N.  Y.-  lilrls  will  bo  received  until 
3  p.m.  .lime  21.  bv  .latnes  A.  Wetmore,  Art.  .Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  ('.,  for  the  construction  coni- 
))lete   of   the    1!.   S.   post   office   at   Mt.    Vernon. 

•  Rljirnp — New  York  N.  Y. — Bids  will  be  received  until 
noon,  June  25,  at  the  IJ.  H.  Engineer  Olllce,  Koom  707.  Army 
Hlilg.,  New  York,  for  furnishing  and  placing  ripriip  and 
repairing    "ea    wall    at    Governors    Island,    New    York    Harbor. 


-^Riprap — Sandy  Hook,  N.  J. —  (Ft.  Hancock  post  office)  — 
Bids  will  be  received  until  noon.  May  29,  bv  Col.  Frederic 
V.  .A.bbot.  Army  BUlg.,  Whitehall  St..  New  York,  N.  Y.,  for 
riprap  stone  for  repair  and  enlargement  of  sea  wall  at  south 
end  of  U.  S.  lands  at  Sandy  Hook. 

-^Snbstmcture — Erie  Harbor,  Penn. — Bids  will  be  received 
until  11  a.m.,  June  19.  by  Capt.  L.  V.  Frazier,  Federal  Bldg., 
Buffalo.  N.  Y..  for  constructing  a  concrete  substructure  on 
north   pier,   Erie    Harbor. 

•  Machinery — Washington.  D.  C. — Bids  will  be  received  un- 
til 2  p.m.,  June,  S,  by  B.  Sweeney,  Dept.  of  the  Interior,  for 
furnishing  stokers,  coal  and  ash  handling  machinery  and 
other  appliances  for  a  power  house. 

+School — Washington.  D.  C. — The  contract  has  been  award- 
ed by  the  Commissioners  of  the  District  of  Columbia  to  the 
MELTON  COXSTRUCTION  CO.,  "^"ashington,  at  $121,000,  for 
constructin.g  school  No.  175.     Noted  Apr.  S  and  22  and  May  20. 

+*Se«ers — Washington.  D.  C. — The  contract  has  been 
awarded  for  the  construction  of  .\rizona  Ave.  trunk  sewer  to 
WARREN  F.  BREXIZER  CO.,  Washington,  D.  C.  at  $18,621. 
Noted   May    fi   and   May   20. 

•  Sewer — Washington,  D.  C. — Bids  will  be  received  until 
2  p.m.,  June  3,  by  the  Commissioners  of  the  District  of 
Columbia,  for  constructing  about  600  ft.  of  trunk  sewer. 

•  Post  Office  and  Courthouse — Charlotte,  N.  C. — Bids  will 
be  received  until  3  p.m.,  July  2,  by  James  A.  W^etmore,  Act. 
Superv.  .A.rch.,  Treasury  Dept.,  Washington,  D.  C,  for  con- 
structing  complete  a   post  ofiice   and   courthouse   at   Charlotte. 

•Bank  Protection  Work — Augusta,  Ga. — Bids  will  be  re- 
ceived until  noon,  June  21,  by  Col.  W.  C.  Langfitt,  U.  S. 
Engineer  Office.  Cavannah.  for  making  repairs  to  bank  pro- 
tection of  the  Savannah  River. 

+Post  Office — Pensacola,  Fla. — The  contract  for  extension 
and  betterments  to  the  post  office  at  Pensacola  has  been 
awarded  to  ALGERNON  BLAIR,  Montgomery,  Ala.,  at  $23,813. 
Noted  Mar.   25  and  May   6. 

+Building — Pensacola,  Fla. — The  contract  has  been  awarded 
to  HENRY  MOXK.  Pensacola,  at  $9205,  for  constructing  a 
toilet  building  and  alterations  to  other  buildings.  Noted  Apr. 
22  and  May  20. 

Post  Office — Laurel.  Miss. — Bids  were  received  May  IS  by 
the  Acting  Supervising  Architect,  Treasury  Dept..  Washing- 
ton. D.  C,  for  the  construction  of  a  post  office  at  Laurel,  as 
follows:  (a)  limestone,  (b)  sandstone:  C.  O.  Eure.  Hatties- 
burg,  (a)  $70,482,  (b)  $71,782;  R.  P.  Farnsworth  &  Co.,  Owens- 
boro,  Ky..  (a)  $74,000;  John  G.  I'nkefer  &  Co.,  Minerva,  Ohio, 
(a)  $68,065;  Algernon  Blair,  Montgomery.  Ala.,  (a)  $76,185,  (b) 
$78,500;  Callahan-Mandl  Construction  Co.,  Chicago,  111.,  (a) 
$74,318,  (b)  $75,500;  Colonial  Construction  &  Supply  Co.,  Char- 
lottesville, Va..  (a)  $73,464,  (b)  $76,138:  Dabbs  &  Wetmore, 
Meridian,  (a)  $76,237.  (b)  $76,834:  W.  H.  Fissell  &  Co.,  New 
York,  N.  Y.,  (a)  $70,700,  (b)  $75,700:  George  .\.  Shaul,  Seneca. 
Kan.,  (a)  $71,264;  George  W.  Stiles  Construction  Co.,  Chicago, 
111.,  (a)  $74,829;  Burke's  Construction  Co.,  Hattiesburg,  (a) 
$72,274  and  Dieter  &  Wenzel  Construction  Co.,  Wichita,  Kan., 
(a)  $77,987.     Noted  Apr.  15. 

•  Structural  Metal — Vicksburg,  Miss. — Bids  will  be  received 
until  noon,  June  15,  by  the  U.  S.  Engineer  Office,  Vicksburg 
District,  Vicksburg,  for  furnishing  steel  lock  gates,  valves, 
Poiree    trestles   and    operating    machinery. 

Building — New  Orleans,  La. — Bids  were  received  May  15 
by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington, 
D.  C,  for  the  construction  of  a  one-story  frame  dwelling  for 
chief  operator  and  a  one-story  frame  dormitory  for  wireless 
operators  at  the  naval  station.  New  Orleans,  as  follows:  T. 
J.  Taylor,  New  Orleans,  $8685;  H.  W.  Bond  &  Bro..  New 
Orleans,  $6700;  C.  O.  Eure.  Hattiesburg.  Miss.,  $7418;  Henrv 
Monk,  Pensacola,  Fla.,  $11,450.     Noted  Mar.  4. 

•Power  House — .\shland,  Ky. — Bids  will  be  received  until 
2  p.m.,  June  15,  by  Lieut-Col.  H.  Jervey,  U.  S.  Engineer  Office, 
Cincinnati,  Ohio,  for  building  a  power  house  at  Dam  No.  29. 
Ohio  River,  near  Ashland. 

•  Steel  Hull — Louisville,  Kv. — Bids  were  received  May  19 
by  Maj.  J.  C.  Oakes,  U.  S.  Engineer  Office,  Louisville,  for  a 
steel  hull  for  dredge  "Nolin  River"  as  follows:  Edward  J. 
Howard,  Jeffersonville,  Ind..  $9956;  Dravo  Contracting  Co.. 
Pittsburgh.  Penn.,  $9375;  American  Bridge  Co.,  I'nion  Trust 
lililg..  Cincinnati,  Ohio,  $9889;  Milwaukee  Bridge  Co..  Milwau- 
kee, Wis.,  $10,832;  Charles  Ward  Engineering  Works.  Charles- 
ton, W.  Va.,  $14,750;  Dubuque  Boat  &  Boiler  Works,  Debuque, 
Iowa,  $10,888;  Pittsburgh-Des  Moines  Steel  Co.,  Pittsburgh. 
Penn.,  $11,125;  Charles  Hegewald  Co.,  New  Albany,  Ind.,  $9799. 
Noted  Apr.   29. 

Post  Office — Alliance,  Ohio — The  Acting  Supervising  Archi- 
tect of  the  Treasury,  Washington,  D.  C.  has  rejected  all  bids 
received  Mar.  1,  for  the  construction  of  a  post  office  at  Al- 
liance. The  lowest  bidder,  E.  T.  Abbott  Construction  Co..  New- 
York,  N.  Y.,  bid  $77,500,  for  the  construction  of  the  building, 
while  the  amount  available  for  the  work  was  $107,000.  Plans 
and  specifications  are  being  prepared  for  a  building  to  be  of 
all  stone  construction  Instead  of  brick  and  stone  as  under  the 
earlier  specifications.     Noted  Jan.   21   and   .Mar.   IS. 

+i*ost  Office — Toledo,  Ohio — The  contract  for  extension  to 
the  post  office  has  been  awarded  to  the  BRIGHT  CONSTRUC- 
TION CO.,  Toledo,  at  $15,529,  not  including  work  on  the  third 
and   fourth  stories.     Noted   Mar.    IS   and   .\pr.   29, 

•  Crihs  and  Superstructure — Harbor  Beach,  Mich.  —  Bids 
were  received  May  20  Lieut. -Col.  Mason  M.  Patrick  for  con- 
structing and  placing  two  timber  cribs  and  replacing  with 
concrete  timber  superstructure  at  the  breakwater  as  follows: 
Burk,  Smith  &  Nelson,  Muskegon,  $64,787;  John  GInzel,  De- 
troit. $66,109:  Greiling  Bros.  Co..  Green  Hav,.  Wis..  $73,935; 
William  J.  Meagher  &  Co.,  Bav  CItv,  $73,998;  Great  Lakes 
Dredge  &  Dock  Co.,  Chicago,  111.,  $ts,336;  Candler  Dock  & 
Dredge  Co.,   Detroit,  $90,471.     Noted  Apr.   15  and  29. 

•  Stone  Kiprnp  -Harbor  Beach,  Mich. — Bids  wore  received 
May  19  by  Lieut. -Col.  Ma.son  M.  Patrick,  Detroit,  for  furnish- 
ing anil  placing  slmie  riprap  at  the  breakwater.  Harbor  Beach 
as  follows:  William  J.  \Iengher  &  Co,,  Hav  Cltv,  $63,750; 
Coast  .<i  Lakes  Contracting  Corporation,  Now  York,  N.  Y., 
|6fi.()00;  (Jrelllng  ISros.  Co.,  Green  Hav,  Wis..  $92,000;  D.  L. 
Tavlor  *   Co., 


Inc..    Meillna.   N.  Y..   |92,,^00 

*    Dock  Co.,  $93.51)0  an<l    Kdward  (^■lUon   Dock,  Dredge  &   Con 
Mtructlon  Co.,   Ituelni  "         "   " 


N. 
Iwi 
$146,000. 


Great   Lakes   Dreilge 
irc   _ 
Noted  Apr.    15  and  29. 
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^Ilri-iluliiu  K<\vi>i<mi\v  lliiv,  Mli-li — Tlip  roiiliiict  Iwin  1m'«ii 
iivMiKliil  to  thi<  /HMTII  DltKIX]!'.  Co..  Duliilli,  Minn.,  iil  |r>l, 
'.Ht>.  fur  (IroilKlnK  In  i)nli>niiK<>n  lliiibur.  Nolnl  Apr.  2!i  iiinl 
AI11.V    JO. 

mnnl  Work— Snro.  Mont.— III. I»  woio  kmcIvimI  May  12  li.v 
A.  I'.  l>ii\lH.  •"h  i:n(sr.,  H.  S.  Itt'ilnniiillon  Soivlcr,  MmIIm.  foi 
riiniil  "■'lU  lis  fullowx:  Jiinii'ri  »i'("oMnor.  M.hImou.  Jlti.Ciri; 
I>oolliikj  llii'ti..  •I'Miniil.'.i,  liri.KOli;  W.  .1.  Nov  Co.,  Si,  I'lml.  Minn.. 
llT.sr.ii.  CImiliM  \\  lllill.-  *  Co..  Miillii,  llN.r.Kf.;  .luiiroiiH  Xi 
knlpc,  CliiHRow.  ^l>i,7Mr>  an<l  Ciiiniliill  IIi'oh.,  (^arniiiiiKay.  Allii., 
Ciiniirtu.   M6.no.      NolotI    A|.i      l.'i. 

AlliillilInK— Kl.  .^nni  lloiiMlon,  T.'X. — IUiIm  will  lii>  i<«r<i|vt>.l 
until  11  a.m..  JuiH-  4.  by  CoimtructlnK  (Jiiiiit«<i  nwiKtiT  for  con- 
tilrlU'lliiK  till'  I  oMinianilliiK  otIlcorH'  i|iiai't<)i'H.  Iiaii'a<-I<H  an<l 
Ntal'If. 

ro«l  «»moc-  I'aiU  Cllv.  riah  -The  Ai-tlnn  Siipi'ivlwlnir 
Airhltoct.  Tii'iiMUiy  Dcpl..  Waxhlnnton.  I>.  C.,  Iihh  n<.|.MtiMl  all 
hlilH  riTflv.-il  for  tlio  conHtrurtlon  of  a  pout  otilcr  at  raik  City 
as  they  w.'if  In  oxoph»  of  tho  aniouiit  nvallalilc  Notfd  Apr. 
s   anil   ilay    L'O. 

'(^lliM-lnmntlon  Work — I'rovo.  t'tah — IUiIh  will  l><<  r(<<-clv<'il 
until  :;  i>  Ml..  .Mini-  Ifi.  liy  A.  I'.  Pavl».  Cli.  I'liiKi'.,  f.  S.  Itcclain- 
atlon    ."-ii  r\  U'o,    I'lovo.    for    ri'i'laniatlon    work. 

^illrhiur — .\sliroiil.  Waul). — Till'  contrai-t  IniH  lin-n  awarili  <1 
to  M.  Ill'till  »V:  CKI':I':L.M.\N.  Tiioonia.  for  conHtriictinK  a  con- 
iriti'  I'll. Ik."  ovi  1  Talioina  Cicok,  Mt.  Ralnlir  Park.  Noti  <l 
Apr.  ;::•, 

Ilnllillnir — Marshfli'ld,  (ir«>. — Bids  wore  received  May  19  by 
tho  Captain  I'oinniandnnt  of  tho  Coanl  (iiiard  Sorvloo,  Wasli- 
InKton.  It.  C..  for  tho  constiuotlon  of  a  C0u.1t  (Jimrd  station, 
koopor's  quarters  and  arco.MHorlo.s,  launohwny  and  jetty  on  the 
.Mouth  .side  of  the  ohannol  at  Cooh  Hay.  Ore.,  a.i  follows:  K. 
T.  Torhan.  $2!l.!tO0:  S.  C.  Small.  $3.';,Gi4;  .Tolin  William  IIIIl- 
strom.  $29,500;  IllharKor  &  Telandor,  $39,2SI');  .lohiison,  Larson 
&  rayno.  $29.S4N;  McLaln.  MoLaln  *  Wright,  $37.!t.'^.n;  John 
Monk.  San  Francisco.  Calif..  JJO.OOfl;  Thomson  lirldtto  Co.,  San 
Kranclsco.  Calif..  JS.'i.fiOO;  Kish.  Tlvinale  &  Stelnhoff.  Handon. 
Oil-..  $fi2.(!00:  Miami  Quarry  Co.,  Tortland.  Ore..  $41'.. 540;  H. 
McLean  and  C.  H.  Peterson,  San  Kranclsco,  Calif..  $31.07.''>; 
Muckloy  Construction  Co..  Portland,  Ore..  $14,075  (part). 
Above  bidders  of  Marshflold,  Ore.,  unless  otherwise  specified. 

DrodKlnir — San  Francisco,  Calif. — Plans  and  speclflcations 
are  bein^  prepared  b.v  the  Bureau  of  Yards  and  Docks,  Navy 
Dept..  Washington,  D.  C,  for  dredging:  and  extension  to  wharf 
at  San  Francisco. 

MISCKLLAXFOIS 

^llrcdKinir — Boston.  Ma.ss. — Tho  contract  for  ilrodprinp;  Bass 
River.  Dennis,  Yarmouth  and  Deacon's  I'ond  Harbor  has  been 
awarded  to  the  KASTKU.N  DHKDGTNC,  CO..  172  Condor  St., 
Kast   Boston,   at   about    $2.'). 000.      Noted   Apr.    2   and   Apr.    22. 

Park  Iniiirovenients,  Kte. — Boston.  Mass. — According  to 
press  reports  the  citv  contemplates  issuing;  $250,000  in  bonds 
for  improvements  to  Konan  Park,  Dorchester  District,  and  the 
playKround   in   Wanl    No.    19.      James   Donovan    is   City    Clk. 

Sen  Wall — Boston,  Mass.— The  following  bids  for  the  con- 
struction of  a  sea  wall  at  Vineyard  Haven  Harbor  were  received 
by  the  Harbor  and  Land  Commissioners:  Herbert  N.  Hinck- 
lev.  Vinevard  Haven.  $fi.75  i)er  cu.yd.;  Dennis  F.  Crowley, 
63S  Adams  St.,  East  Milton,  $6.80;  A.  Williams  &  Co..  3  Cot- 
tinfj  St..  Boston,  $7.45;  John  R.  Burke,  78  Devonshire  St., 
Boston,  $7.64;  Susi  &  Williams,  3  North  Sq.,  Boston,  $8.51; 
Cavanagh  Co.,  166  Devonshire  St.,  Boston,  $8.74;  James  H. 
Norton,  Vinevard  Haven.  $9:  Benjamin  C.  Cromwell.  Vine- 
yard Haven,  $10;  George  T.  Rendle.  270  Condor  St.,  Kast  Bos- 
ton, $10;  Coast  &  Lakes  Contracting  Corporation.  41  Broad 
St.,  New  York.  $10.79;  James  H.  Connolly,  Hyannis,  $14.10. 
William    F.    Williams.    State    House,    is   Ch.    Engr. 

Fire  Esonpes — Boston.  Mass. — Bids  will  be  received  until 
June  1  by  the  School  Commissioners.  1009  City  Hall  Annex,  for 
erecting   fire   escapes   on    three   public   schools. 

Cable — Boston.  Mass. — Bids  will  be  received  until  June  2  by 
the  Fire  Department  for  furnishing  about  60,000  lin.ft.  of  rub- 
ber insulated  lead-covered  cable.  John  Grady,  Bristol  St.,  is 
Fire  Comr. 

Sea  Wall — Boston.  Ma.ss. —  (OfTlcial) — Bids  will  be  received 
by  the  Board  of  Harbor  and  Land  Commissioners  until  11  a.m., 
June  2,  for  the  construction  of  a  sea  wall  on  the  east  bank 
of  the  Connecticut   River.      William    F.    Williams   is   Ch.    Engr. 

Motor  Fire  ApparntuH — Maiden,  Mass. — The  City  Council 
has  passed  a  resolution  to  appropriate  $35,000  for  the  purchase 
of  motor  fire  apparatus. 

Motor  Fire  .VpparatuM — Quincy.  Mass. —  (Official) — Bids  will 
be  received  by  Chester  I.  Campbell,  Mayor,  until  noon,  May  29. 
for  furnishing  two  auto  fire  trucks. 

-A-RefriKeratlon  Equipment — Beacon,  N.  T. — (Official) — Bids 
will  be  received  by  John  B.  Riley,  Supt.  of  Prisons,  Capitol, 
Albany,  until  2:30  p.m.,  June  2,  for  refrigeration  equipment 
for  the  storehouse  at  the  Matteawan  State  Hospital,  Beacon. 
Lewis    F.    Pilcher,   Albany,    is   State   Arch. 

Subway  Station — New  York,  N.  Y. —  (Borough  of  Brooklvn) 
— (Official) — Bids  will  be  received  by  the  Public  Service  Com- 
mission, 154  Nassau  St.  (Borough  of  Manhattan),  until  12:15 
p.m..  May  28,  for  the  construction  of  the  station  finish  of  the 
Fourth  Ave.  subway,  a  i)art  of  the  Broadway-Fourth  Ave. 
Rapid  Transit  R.R.  from  center  of  Flatbush  Ave.  extension 
to  a  point  on  Fourth  Ave.,  about  150  ft.  south  of  42d  St. 

+PInza — New  York.  N.  Y. — (Borough  of  Brooklyn)  —  (Offi- 
cial)— The  contract  has  been  awarded  by  Cabot  Ward.  I'res.. 
Park  Hd..  Municipal  Bldg..  for  the  reconstruction  of  the  Pros- 
pect Park  Plaza  at  Ninth  Ave.  and  15th  St.,  to  WARD  & 
TULLY,  INC.,  West  20th  St.  (Borough  of  Brooklyn),  at  $13,586. 
Noted  May  6  and  20. 

^Locomotive  CraneH — New  York.  N.  Y. —  (Borough  of  Man- 
hattan)—  (Official) — The  contract  has  boin  awarded  by  the 
Department  of  Street  Cleaning  for  furnishing  and  delivering 
four  locomotive  cranes  to  the  DAVENPORT  LOCOMOTIVE 
AVORK.'^.  50  Church  St..  New  York,  N.  Y.,  at  $12,000.  Noted 
Apr.   29  and  May   20. 

+TrallrrM — New  York,  N.  Y. —  (Borough  of  Manhattan)  — 
(Official) — The  contiact  has  been  awarded  by  .1.  T.  Fetherston, 
Comr..  Dept.  of  Street  Cleaning,  Municipal  Bldg..  for  furnish- 
ing and  delivering  11  trailers  to  CHARLES  HAVAS  &  CO., 
INC..  509   East   18th  St.,  New  York,  at  $8910. 


+  i-iiiii|iliiu  l':iiuliieM  .N'ew  Vnrk.  N.  V. — (BorouKh  of  Man- 
liMlliiii)  Th.  1.. nil. I. I  hiiH  lie.  11  /iwiirdeil  by  the  Fire  Doparl- 
iiii'iit  for  riirnlnhlnu  iinil  il.'ll vi-rlnx  hIx  totlf-propelh-d  kiihoIIiiu 
pUMipltiK  iliKliioH  to  III!  AIIUK.NS  FOX  FlltK  K,V<  lINE  CO., 
Clii.lnnull,  Ohio,  at    M.I,;13K.      Ni.l.-d   A|.r.    15. 

^Molor  TrurkU'    .New  York.  N.   V. — lllorough  of  .Miinhatl.'iii) 

-  (oilli'liil)  'riie  •oiitriti't  liaH  been  awiirdeil  for  furnlMliIng 
anil  ili'llverliiK  12  iimlor  drlvi'ii  city  Nervlie  liook  iinil  ladder 
IriiikM  lo  llii-  I.NTKItNATIo.N'AL  MOTOR  CO.  WeHt  End  Ave. 
and   iMIh   SI  .   iil    $52,152.      .Noled    A|>r.    22   and    May   <!. 

Trnrk  MnlerInU  -New  York.  N.  V.  —  (  Borough  of  Manhnt- 
taiil  (oin.iiil)  llldM  will  111.  received  until  I2:ir,  p.m..  June 
II,  by  thi'  I'lilille  Service  CoinmlHHlon.  154  NaKMaii  Ht,.  for  fur- 
iiIhIiIiik  track  malirlalH  foi-  UMe  In  the  conHtnictlon  of  the 
Itiipld  TiiiiiHlt   UallroadH. 

Srrirnn  New  York.  N.  V.— (Borough  of  M.inhaltan  )  — (OIII- 
clal)  —  MIdN  liiive  been  rocelved  for  conHtrucllng  and  InMtiilllng 
fly  Hcreiiis  <in  wlndowM,  IranHoiiiH  and  cloorM  of  cerl:ilii  btilld- 
liigH  under  Iho  JiirlMdIillon  of  the  Deparlnunl  of  Public  Char- 
llles.  The  following  bids  an-  for  work  iniliKled  und-r  tItleM 
"A"  iind  "M":  Frank  Droesch,  (H)  $25,990;  Therlault  .Mfg.  Co., 
(B)  $IS,913;  LoulH  WeHchler.  (A)  $42, COO,  (B)  »rj,HOO;  William 
H.  .lamouneau  Co.,  582  Broad  St.,  Newark,  N.  J..  (A)  $33,750, 
(B)  $15,839;  Protector  Ventilator  Co.,  (B)  $27,970.  Noted 
May    13. 

«Stenm  Uoller^Niw  York,  N.  Y. — (Borough  of  QuiinH)  — 
Hills  will  !..■  ric.lved  bv  M:iurlce  E.  Connolly,  Borough  Pn-H., 
iiiilil  II  ii.m..  .Iiine  2.  for  furnishing  and  delivering  one  steam 
roller    in    the    borough. 

Screen    Work — New    York,    N.    Y. — (Borough    Of    Richmond) 

—  (Olllclal) — The  following  are  the  bids  received  for  the  In- 
stallation of  certain  screen  work  on  the  windows  and  Vjalconles 
of  various  buildings  of  the  Sea  View  Hospital:  Protective 
Ventilator  Co.,  110  West  32nd  St.,  $11,777;  W.  H.  Jamouneau 
Co.,  $13,650;  Louis  Weschler,  $18,500;  Therlault  Mfg.  Co., 
$13,9S9;   C.   L.    Dooley,   Inc.,   $16,852.      Noted   May    13. 

I'nrk  IniprovpnientH — Syracuse,  N.  Y. — The  Common  Coun- 
cil has  passed  an  ordinance  to  Issue  $93,000  in  bonds  for  park 
Imiirovements.      W.  T.  Wooley  Is  City   Engr. 

+l»reilglnK: — Atlantic  City,  N.  J. — The  contract  for  dredging 
portions  of  Cl;ini  Creek  and  Delta  Basin  has  been  awarded  to 
the  HILL  DREDGING  CO.,  Atlantic  City,  at  .134c.  per  cu.yd. 
The  work  reiiuires  the  dredging  of  about  103,800  cu.yd.  Noted 
May   6. 

+Tnnk  Steamer— Camden,  N.  J. — ^The  contract  for  the  con- 
struction of  a  new  tank  steamer  for  the  Petroleum  Transpor- 
tation Co.  has  been  awarded  to  the  NEW  YORK  SHIPBUILD- 
ING CO..  at  about   $1,000,000. 

Park  IniprovenientM — Newark,  N.  J. — The  Hoard  of  Free- 
holders has  approved  of  a  bond  issue  for  $250,000  to  be  used 
by  the  Essex  C^ount.v  Park  Commission  for  an  .addition  to  West 
Side  Park  and  imjirovements  on  the  South  Mountain  Reser- 
v.'ition.      Noted  M;iy  20. 

Kliminntion  of  Ornde  rroHwIngn — Perth  Amboy,  N.  J. — 
Samuel  J.  Mason,  City  Survr.,  and  associ.ite  engineers  have 
presented  ,a  report  to  the  Board  of  Aldermen  estimating  the 
cost  of  the  elimination  of  five  railroad  grade  crossings  as 
follows:  by  depression,  $900,000;  by  elevation,  $300,000.  The 
report  will  be  tendered  to  the  Board  of  Public  Utility  Com- 
missioners. 

■i-Shore  Protection  Work — Stone  Harbor,  N.  J. — (Official) — 
Bids  will  be  received  by  the  Borough  Council  until  8  p.m., 
June  7,  for  shore  protection  work  at  Stone  Harbor.  Harry 
E.  Weir,  Wildwood,  N.  J.,  is  Engr.  and  Leo  F.  McCraven 
is  Borough  Clk. 

River  Wall — Johnstown,  Penn. — According  to  press  reports, 
A.  B.  Curry,  Borough  Engr.,  has  prepared  plans  for  the  con- 
struction  of  a  river  wall   along  River  Ave. 

Tunnel — Pittsburgh,  Penn. — Bids  will  soon  be  received  by 
the  County  Commissioners  for  building  a  traffic  tunnel 
through    Mount   Washington    to    the    South    Hills. 

Drainage — Toccoa,  Ga. — Press  reports  state  that  the  Broad 
River  Drainage  District  will  be  established  in  SteT>hens 
County.  The  district  will  lie  between  Hayes  Bridge.  Stephens 
County,  and  Jackson's  Mill  Bridge,  Jackson  Countv,  a  dist.ance 
of    16   miles.      The   cost   would  be   about    $100,000. 

DookH,  Etc. — Jacksonville,  Fla. — Press  reports  state  that 
A.  D.  Mendenhall  is  making  preliminary  surveys  for  the 
Cochman-Taliaferro-Cummers  interests  at  Commodore  Point. 
Docks,  warehouses,  freight  yards,  etc.,  are  contemplated. 

+Sea  Wall — West  Palm  Beach,  Fla. — The  contract  for  the 
construction  of  .a  sea  wall  has  been  awarded  to  JONAS  & 
GARRETSON,  West  Palm  Beach,  at  $36,598.  The  J.  B.  Mc- 
Crary   Co.,    Atlanta,    Ga.,    is    Engr.      Noted    May    6. 

+l.evee  Work — Clarksdale,  Miss. — The  contract  for  lay- 
ing about  138,000  sq.yd.  of  concrete  3  in.  thick  on  tjie  river 
side  slope  of  the  levee  has  been  awarded  to  W.  R.  ELLIS, 
Clarksdale.  at  $57,205.     J.  B.  Ferguson  is  Engr.     Noted  Apr.  15. 

Drainase — Corinth,  Miss. — The  Alcorn  County  Drainage 
Commissioners  plan  to  issue  $12,000  in  bonds  for  work  in  the 
Chambers  Creek  Drainage  District.  Ely  B.  Mitchell,  Corinth, 
is  Attorney. 

lievee  AVork — Vicksburg,  Miss. — Bids  will  be  received  by 
Commissioner  of  the  Third  Mississippi  River  District.  P.  O. 
Box  404,  Vicksburg.  Miss.,  until  11  a.m..  June  5,  for  construct- 
ing about   660,000  cu.yd.  of  levee  enlargement. 

Drainaee — Darrow.  La. — The  following  are  the  bids  re- 
ceived for  drainage  in  the  Bayou  Conway  Drainage  District: 
Picard,  P.uckmaster  &•  Weil.  New  Orleans.  6.49c.  per  cu.vd.. 
A.  J.  Brumbaugh.  7.5c.;  D.  B.  Gore  &  Co.,  7.73c.;  R.  H.  & 
G.     A.     McWilliams.     7.9c.       Noted     Apr.     15. 

Drainage — Gueydan,  La. — The  Guedan  Drainage  Board 
plans  to  drain  and  reclaim  85,000  acres  of  land,  at  an  approxi- 
mate cost  of  $150,000. 

Drrtlging — Lake  Charles,  La. — The  City  Commission  has 
passed  a  resolution  for  dredging  Pithon  Coulee,  North  Rvan 
St.   Coulee  and  Griffith  Coulee. 

BoilerH — New  Orleans,  La. — See  Item  under  "Light,  Heat 
and   Power." 
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^Cranes  and  Elevator — New  Orleans,  La. —  (Official) — Bids 
■will  be  received  by  the  Board  of  Commissioners  Port  of  New 
Orleans,  New  Orleans  Court  Bldsr.,  until  S  p.m.,  June  9,  for 
furnishing  and  erecting-  1.5  or  more  electric  traveling  cranes, 
two  transfer  cranes  and  one  crane  transfer  and  elevator  for 
the  cotton  warehouses  and  terminal.     Ernest  M.  Loeb  is  Pres. 

Dredsins — Trenton,  Tenn. — Bids  will  be  received  until  June 
9  by  the  Directors  of  Drainage  District  No.  2  for  dredging 
about  1,15S.36S  cu.yd.  of  earth.     W.  W.  Powers  is  Chn. 

Fire  Station — Columbus,  Ohio — The  Finance  Committee  of 
the  City  Council  has  approved  the  plan  to  build  a  fire  station 
at  Fifth  and  Cleveland  Ave.  at  a  cost  of  $.52,000. 

Drain — Hastingrs.  Mich. — -According:  to  press  reports,  the 
Commissioners  of  Barry  County  will  soon  begin  the  construc- 
tion of  Gun  River  Drain.  The  drain  will  be  10  miles  long,  30 
ft.  wide  and  from   6  to  10   ft.  deep. 

Excavation  and  Supplies — Madison,  Wis. — W.  G.  Kirchoffer, 
22  North  Carroll  St.,  is  in  the  market  for  a  cableway,  orange- 
peel  bucket  and  hoisting  engine,  new  or  used.  He  also  would 
like  to  correspond  with  contractors  wishing  to  bid  on  work 
involving  40,000  to  SO, 000  yd.  of  excavation. 

Dock.s  and  Dredsin^ — -Milwaukee.  Wis. — The  City  Council 
has  decided  to  issue  bonds  for  $150,000  for  dredging  and  for 
the   construction   of  docks. 

Drainase — Thiensville,  Wis. — Construction  work  will  start 
in  June  on  about  six  miles  of  dra'nage  ditches  in  Ozaukee 
and  Sheboygan  Counties  for  the  Belgium-Holland  Drainage 
District.  The  estimated  cost  is  $18,000.  C.  F.  Levins,  'West 
Bend,  ^Vis.,  is  Comr. 

Drainage — Clarion,  Iowa — Bids  will  be  received  by  F.  E. 
Osier.  County  Audr.,  until  2  p.m.  June  1,  for  the  construction 
of  Drain   No.   101. 

Ditch — Webster  City,  Iowa — Bids  will  be  received  by  A.  J. 
Paterson,  County  Audr.,  until  1:30  p.m.,  June  7,  for  construct- 
ing  Ditch    No.    171. 

+Ditch — St.  James.  Minn. — It  is  reported  that  the  con- 
tract for  constructing  Judicial  Ditch  No.  9  has  been  awarded 
to  G.  CHRISTENSEN,  Clear  Lake,  Iowa,  at  $31,650.  Noted 
Apr.   22. 

+CanaI — St.  Paul,  Minn. — The  contract  for  deepening  the 
Roseau  River  has  been  awarded  by  the  State  Drainage  Board 
to  the  CENTRAL  DREDGING  CO.,  Cleveland,  Ohio.  Noted 
Feb.  IS. 

Parl<  Improvements — Lincoln,  Neb. — The  city  plans  to  issue 
$50,000  in  bonds  for  park  improvements.  Adna  Dobson  is  City 
Engr. 

Fire  Alarm  System — Omaha,  Neb. — The  city  contemplates 
the  installation  of  a  fire  alarm  system  at  an  estimated  cost  of 
$75,000. 

Improvements  to  Fire  Department — Temple,  Tex. — The 
citizens  will  vote  June  1  on  the  question  of  issuing  $40,000 
in  bonds  for  improvements  to  the  fire  department. 

♦Levee — Waxahachie,  Tex. — The  contract  for  constructing 
levee  on  Chambers  Creek  has  been  awarded  by  T.  H.  Harbin 
to  L.  M.  HORTON,  Ennis.  Tex.     Noted  May  6. 

Dike — Cathlamet.  Wash. — According  to  press  reports  the 
citizens  on  Puget  Island  will  soon  vote  on  a  bond  issue  for 
the  purpose  of  building  15  miles  of  dikes  around  the  Island, 
The  estimated  cost  is  $150,000.  G.  A.  Kyle.  Spaulding  Bldg., 
Portland,  Ore.,  is  Engr. 

Dralnase — Granger  Wash. — The  County  Commissioners. 
North  Yakima,  have  organized  Drainage  District  No.  27  and 
plan  to  drain  about  1300  acres  of  land  at  a  cost  of  $18,181. 

Drainafre — North  Yakima,  Wash. — Bids  will  be  received 
until  2  p.m..  May  28,  by  C.  E.  Barrett,  County  Audr.,  for  in- 
stalling about  11,800  ft.  of  clay  or  concrete  pipe  in  Drainage 
District  No.   24. 

Cement — Seattle,  Wash. — Bids  will  be  received  by  the 
County  Commissioners  until  June  7  for  furnishing  about 
200.000  bbl.  of  Portland  cement,  delivery  to  be  made  as  re- 
qulrt'd. 

+Repalrn  to  Dry  Dock — Portland,  Ore. — The  contract  for 
repairs  and  changes  to  the  pontoons  on  the  public  dry  dock 
nf  St.  John  Is  reported  to  have  been  awarded  to  J.  R,  McAL- 
l.ISTRR  &  SON,  Lewis  Bldg.,  at  $33,950  and  $35,000.  Other 
bidders  were:  Columbia  River  Ship  Co.,  Portland,  $34.S90, 
?.'>.R.490:  St.  Helens  Ship  Building  Co.,  St.  Helens,  Ore.,  $37,200, 
l.l.s.TOO;  Anderson  &  Crowe,  Portland,  $33,fiOO,  $35,100;  Port- 
l;md  Ship  Yards,  I'ortland,  $36,900,  $38,900.  Approximately 
Ti'.o.OOO  ft.  of  lumber  will  be  required  In  the  work.  Noted 
,M;.y   20. 

rombnnkment — I'ortland,  Ore. — The  following  bids  were 
i-i-(  i-i vcd  bv  the  Interstate  liridgi-  Commission.  Multnomah 
County  Coiirt  Hous'-.  for  embankment  work  and  for  incidental 
Hlructiircs  In  connection  with  the  new  Interstate  liridge  be- 
twi-cn  Portland.  Ore.,  and  Vancouver,  Wash.,  across  the 
(■(iliimbia  River:  St-indard  AnnTlcan  Dredging  Co..  Oakland, 
Crilir..  $112. 9SX;  Tacoma  Dr«-dKlng  Co..  Tacoma.  $137,390; 
I'aflfic  lirldge  Co.,  I'ortland,  $139,600.     Noted   Apr.  22. 

ItralnaKe — Salem,  Ore. — The  County  Court  has  approved  of 
thf  ornanlzatlon  of  the  (I  A.  Miller  Drainage  District  No.  1. 
In  thiH  district  It  Is  planned  to  reclaim  about  200  acres  of 
lanrl  A  ditch,  five  miles  long,  will  be  constructed  at  a  cost 
of    $10,000. 

Pier — Lorn?  Beach,  Calif.— The  I'.oard  of  Public  Works  will 
Koon  receive  bids  for  the  construction  of  the  Belmont  Pier. 
There  In  $1x,000  nvallnble  for  the  completion  of  the  work. 
John  Schultz  Is  Consult.   Kngr. 

Fire  Appnrntua — Turlock,  (^allf. — Thla  city  plans  to  spend 
nl)'iut  $15,000  for  lire  apparntus. 

I.evee  Work — WaBhlngton,  Calif. — The  citlzenn  have  voted 
to  iH.Mue  $10,000  In  bonds   for  rnlslng  nnd   wldenlnK  the  lovecs. 

Onne  Halifax.  N.  H. — Bids  will  be  recilv.-il  by  th.-  Depart- 
tmnt  iif  Nnviil  Service,  Ottiiwii.  until  .Iiilv  1,  fnr  the  nuiiiufac- 
tiiri-  mikI  <<r><<'tlon  at  the  Maliriix  dcickvard  of  a  30-toM  Mtcain 
wluiif  criiiif  of  the  derrlcUlnic  lib  typ>-.  Spicttlcatloim  iniiy  be 
hud  (It   ofTlce  iif  the  ('onsultinif  Nnval   KnKllieer.  Ottnwii. 


BUILDINGS 

OOter  items  relatitf  to  BMdino  Conslncltort  trill  be  fovnd  under  the  folloicing  hcai- 
inos:  "Industrial  Works;"  "Federal Covernmtnt  Work"  and  ".\fiseiUane.ous  " 

+.Vshbnrnliam,  Mas.s.  —  H.  WALES  LINES  CO..  Meriden, 
Conn.,  has  been  awarded  the  contract  for  a  three-story,  103x 
120-ft.,  brick  and  steel  dormintory  at  Cushing  Academy. 
Frank  Irving  Cooper  Corporation,  33  Cornhill,  Boston,  Mass.. 
is   Arch.     Noted   May   6. 

♦Boston.  Mas.s. —  (Official)^JOHN  F.  GRIFFIN  CO.,  17 
Milk  St..  has  been  awarded  the  contract  for  the  construction 
of  the  St.  Ambrose  Church.  W.  H.  McGinty,  101  Tremont  St., 
is  Arch.     Noted  May  20. 

♦Worcester.  Ma.ss. —  (Official) — George  C.  Halcott,  Supt.  of 
Pub.  Bldgs..  Room  35.  City  Hall,  has  awarded  the  contract  for 
the  construction  of  a  three-storv  addition  to  the  Cambridge 
St.  School  No.  2,  to  J.  W.  BISHOP  CO..  Foster  St.  Other  bid- 
ders were:  James  Miles  &  Son  Co.,  $41,610;  Ernest  Whitehead, 
$42,020;  E.  D.  Ward,  $42,573;  L.  Rocheford  &  Son,  $42,970;  Eli 
Belisle,    $43,295.     Noted   Apr.   29. 

♦Worcester.  Mass. —  (Official) — George  C.  Halcott.  Supt.  of 
Pub.  Bldgs..  Room  35.  Cit.v  Hall,  has  awarded  the  contract 
for  the  construction  of  an  addition  to  the  North  High  School 
to  ISREAL  G(iLDM.\N.  34  Jefferson  St.,  at  $199,985.  Noted 
Apr.     22. 

♦New  London,  Conn. —  (Official) — J.  A.  DOLAN  &  CO.,  S3 
State  St..  has  been  awarded  the  heating  and  plumbing  con- 
tract for  the  new  almshouse,  at  $43,307.  Other  bidders  were: 
George  S.  Gadbois,  $51,000.  H.  R.  Douglas,  Inc.,  $51,376.  James 
Sweeney,  140  State  St.,  is  Arch. 

Binj^hamton.  N.  Y. — Plans  prepared  by  S.  O.  Lacey,  415 
Phelps  Bldg.,  for  the  construction  of  two  three-story  schools 
at  Binghamton,  have  been  approved  by  the  Board  of  Educa- 
tion.     The   estimated   cost   is   $100,000.      Noted   Sept.   10. 

New  York,  N.  \. —  (Borough  of  Bronx) — Plans  have  been 
prepared  by  Sommerfield  &  Steckler,  Arch.,  for  the  construc- 
tion of  a  two-story  synagogue  at  Stebbins  Ave.  near  163d  St. 
for  the  Sinai  Congregation.  Estimated  cost,  $75,000.  William 
Daub,  is  Pres. 

♦  New  York,  N.  Y. — (Borough  of  Bronx) — (Official) — The 
contract  for  the  construction  of  a  one-story,  92xl45-ft.  church 
on  13Sth  St.  and  Cvpress  Ave.  for  the  St.  Luke's  Church  has 
been  awarded  to  McDERMOTT  &  H.\NIGAN,  103  Park  Ave., 
New  York.     Estimated  cost,  $100,000.     Noted  May  13. 

♦  New  York,  N.  Y. —  (Borough  of  Bronx) — (Official) — The 
contract  for  the  construction  of  two  apartment  houses  on 
Woodvcrest  Ave.  near  164th  St.  for  the  ■V\'oodycrest  Bldg. 
Corporation,  has  been  awarded  to  McDERMOTT  &  HANIGAN, 
103  Park  Ave.,  New  York.     Estimated  cost,  $90,000. 

NeiT  York,  N.  Y. —  (Borough  of  Brooklyn) — Plans  are  being 
prepared  by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.,  500  Park 
Ave.,  New  York,  for  the  construction  of  an  addition  to  Public 
School  No.  S9  at  East  31st  St.  and  Newkirk  Ave.  The  esti- 
mated cost  is  $50,000. 

Ne^v  York,  \.  Y, — (Borough  of  Brooklyn) — Bids  will  be 
received  about  May  28  by  Seymour  &  Schonewald,  Arch., 
Grand  Central  Terminal  Bldg.,  New  York,  for  the  construc- 
tion of  a  six-story,  50xl25-ft.  department  store  at  Fulton  and 
Smith  St.  for  Balch,  Price  &  Co.,  376  Fulton  St.  Estimated 
cost,   $75,000. 

♦New  York,  N.  Y. —  (Borough  of  Brooklvn) — P.  J.  CARLIN 
CONSTRI'CTION  CO.,  1123  Broadway,  Ne\v  York,  has  been 
awarded  the  contract  for  the  construction  of  a  building  on 
Classon  .Ave.  between  Madison  St.  and  Putnam  Ave.  for  the 
Church  of  the  Nativity.  The  estimated  cost  is  $150,000. 
Noted  Apr.  8. 

Ne^v  York,  N.  Y. —  (Borough  of  Brooklyn) — Bids  will  be  re- 
ceived about  June  1  by  Jolin  P.  Benson,  Arch.,  331  Madison 
Ave.,  New  York,  for  the  construction  of  a  two-story  theater 
at  Flatbush  Ave.  and  Courtelyou  Rd.  for  Picker  &  Bennett. 
Estimated   cost,   $200,000. 

♦  New  York,  N.  Y. —  (Borough  of  Manhattan) — The  contract 
for  the  construction  of  a  100x225-ft.  church  at  Lexington  Ave. 
and  66th  St.  for  the  Church  of  St.  Vincent  de  Ferrer  has 
been  awarded  to  JOHN  T.  BR.ADY  &  CO.,  103  Park  Ave.,  New 
York.     Estimated  cost,   $650,000.     Noted  Apr.  22. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Neville  & 
Bagge,  .Arch.,  105  West  40th  St.,  has  prepared  plans  for  the 
construction  of  a  12-story  apartment  house  at  321  West  End 
Ave.  and  for  the  Charmion  Construction  Co.,  2309  Broadway. 
The  estimated  cost   is  $500,000. 

Xew  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  are 
being  prepared  by  Charles  A.  Rich  and  F.  Mathesius,  Jr., 
Assoc.  Archs.,  320  Fifth  -Ave.,  for  the  construction  of  a  flve- 
story,  200x200-ft.  students'  building  at  119th  St.  between 
Broadway  and   Claremont  Ave.   for   Barnard   College. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Bids  will  be 
received  about  June  12  by  Harry  .Allen  Jacobs,  Arch.,  320 
Fifth  Ave.,  for  the  construction  of  a  tlve-story  clubhouse  at 
106  West  4sth  St.  for  the  Friars  ("lub,  107  West  45th  St. 
George   M.   Cohan    is   Pres.      The  estimated   cost   is  $130,000. 

New  York.  N'.  Y. — (Borough  of  Manhattan) — (Official) — 
Bids  have  been  received  for  completing  tlie  abandoned  con- 
tract of  the  Towi-r  Construction  Co.,  for  the  alterations  to  tho 
powerhouse  nnd  ainlmlaiice  station  of  the  Harlem  Hospital, 
Lenox  Ave..  136th  and  137th  St..  as  follows:  William  Werner, 
657  Vanilerbllt  Ave..  Brooklvn,  $4.5,626;  Joseph  Kresse  Co., 
1133  ISroadway.  New  York,  $46,900;  Louis  Weschler,  $17,185; 
Andrews  Hulldlng  Co..  Inc.,  Times  Ithlg..  New  York,  $46,844: 
William  H.  Kki'm,  Lt-NlnKton  Ave.  and  125th  St.,  New  York, 
$46,466;  J.  K.   lirennen,  $46,850.     Noted  May  13. 

IVew  York.  \.  Y. -(Borough  of  Manhattan) — Plans  have 
been  preiiared  by  Younger  .t  Wagner,  Inc..  Arch.,  for  the 
construction  of  a  slx-storv  apartment  house  at  Ulversldo 
Drive  and  Ifilst  St.  for  the  Melvln  Construction  Co.,  Inc.  Tho 
estimated    cost    Is   $750,000. 

♦  New  York.  \.  V.— (Borough  of  Manhattan)  —  (Official) — 
The  com  I  net  for  the  foundation  work  on  the  building  at  Fifth 
Ave.  and  3lMt  St.  for  tho  302  |.'lftli  Ave.  Co.,  3785  Itioadway, 
has  been  awanled  to  the  PNDIORl'INNING  &  FOUNU.ATION 
CO.,    290    Broadway,    New     York.       Noted    .Apr.     22. 
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♦  >«•«  %i>rk.  \.  V. —  (lloroiiuli  of  Mimhiitliin)  —  (Offlclnl)  — 
I'l.AKK  \  .\l'l'lj;.MAN,  41'.t  iiimt  Ifilh  SI.  N.-w  York.  hiiN 
IxM'ii  iiu'iii  ili-il  (hi>  riiiilnict  fur  thi<  roiiHlriirtlnh  of  aililltlniiM 
mill  iilt<<iiilli>iiH  III  llii'  SI.  CyrlllUH  itiiil  MrlliinlluM  Cliiitrli.  at 
!,:,•:  Wt'Ht  .MMh  SI.  AinliiiiHti  Sliiii,  In  I'liHliir  liiiil  Kii<iIitIiI<  J. 
Soluvaitx   IM   .\rfli 

\r»  \i>rk.  N.  Y.  (Horouull  of  qili'i'liM)  -IIIiIh  will  lir  ro- 
nlviil  alii.iil  .Iiiiii-  1  liy  A  Walliic.  MiClrii  A  Co..  Arch..  23 
KaHl  l.Mli  SI..  .N'"\v  YiirV.  for  Ihi'  i-niiHlnirlloii  of  a  tiiio-Hliiry, 
^rixloo.fl  lialik  liiiilillnK  for  IIik  KaiiU  of  I.omk  iNlaml  Tliu 
jiMllmalnl    io»t     1m    JT.O.OOO.       .NoI.mI     Apr     22    ami    .May     1.1. 

•ijrnriiap,  \.  Y.-  HIiIh  will  lii<  ri-ri-lvi'il  alioiil  .Tiinr  1  for  Ihn 
oon.itiiirl  Ion  of  ii  IwoHlory  tnlnforfoiI-roiuTi'tr  Mcliool.  Tin- 
<<Mllii)at<Ml  COHI  In  J:'0I). 1)1)0.  .laiiH-H  A.  Itiiiulall.  TDfi  K.  A.  &  K 
UlilK  .    IM    Arrti     anil    ThoniaH    Wooli-y.    City    Hall.    Im    ("lly    lOnKr. 

MyrnriiMr.  \.  \.      IIIiIn  will   In-   r Ivril   tinlll    11    |i  ni  ,  .Iniii'    I, 

hy  Alliirt  K.  I.arUln.  I'rcM.  Itil.  of  IMuo.illon.  for  lln-  iiin- 
Nlriii'liiin  of  a  oiii-'^lory  KymnaNliiin  anil  MwliiniilnK  iiool  In  tlir 
rrnr  of  the  vocational  Mcliool  on  S<<ni>ra  .St.  ni'ar  Tully  i^l. 
i:.xtln>ati'il  ooHt,  J.'.n.OOO.  Murrltk  &  llandall,  70S  S.  A.  .Vr  K 
Hlili;  .  I.M  Arch. 

Tr«>.  %'.  Y' I.awlor  A   HaiiHo.  Arch.,  fi!)  Wall  St..  New   Yoik. 

I.M  iMi-piirlnK  plans  foi-  llx'  con»trnctlon  of  a  iIIiiIiik  hall  anil 
Mix  ilorinltorlcH  .it  Ifith  Ave.  Ave.  1>  anil  the  CanipuH.  for 
the  KcnMMclacr  I'olvtpohnic  In.itltutc.  The  oMllniuU'il  cohI  1h 
jL'on, 01)11  ralnioi-  C  Itlckotts  l»  Prca.  Ulds  will  he  rt'colvcil 
alum  I   .luly    1 :! 

\\  hi«p  rinliiM,  >.  Y.  -T'lans  arc  hclnn  prepnipd  hy  Alfred 
lloplvlns,  .\rch..  lol  I'ark  Ave  New  York,  for  the  coiiHtrui-- 
tloii  of  a  comitv  Jail.  The  eMtlniatcil  cost  la  $350,000.  Con- 
tracts   will    he    awMVileil    ahinit    Sept.    1. 

Ilnyoiiiits  X.  .1. —  Hills  will  ho  received  until  10  n.m.,  .June  1, 
hy  the  lioaid  of  |)liectors  of  the  Mudson  County  Parental 
School,  at  the  County  Collector's  Olllce.  Couit  House.  Jersey 
City,  for  the  construction  of  the  county  parental  school. 
Noted    Mar.    IS. 

+<-|tnrMliIr  I'nrk.  \.  .1. —  (ClItTslde  post  ollice) — The  Hoard 
of  IMucation  has  awaiiled  the  contract  for  the  construction 
of  a  hi»rh  school  to  the  OK  KIMPH  CONSTUl'CTION  CO.. 
West  Hohoken,  at   $61. 4.^.-).      Noted   Mar.    11.  Apr.   22  and  May  L'O. 

<;icn  RldKi*.  X.  J. — The  Borough  Council  plans  to  construct 
a  inunici|>al  huildin^  at  Uloomflold  and  UldBewood  Ave. 
Estimated   cost.   $60,000. 

+IInrrlMun,  X.  J. — The  contract  for  the  construction  of  a 
school  at  Kourth  and  Jersev  St.  for  the  Church  of  the  Holy 
Cross,  has  heen  awarded  to  McEVOY  BRCIS.,  Harrison.  Esti- 
mated cost   $;t0.000.      Noted   Mar.   IS  and   Apr.    1."). 

+Hobnken.  >.  J. — The  contract  for  the  alterations  to  the 
Follows  Home  at  412  WashinKton  St.  for  Max  Hurwitz.  316 
WashiiiLTton  St.  has  heen  awarded  to  the  OABLEK  CON- 
STIU'CTIO.V  CO..  339  West  ISth  St..  New  York,  N.  Y.  Esti- 
mated  cost.    $70,000. 

+.lersey  City.  X.  .1. — The  contract  for  the  construction  of 
an  addition  to  St.  .Joseph's  Home  for  Blind  on  Pavonia  Ave. 
has  heen  awarded  to  M.  T.  CONNOLLY  CONTKACTING  CO.. 
23s    17th  St.,  Jersey  City,  at  $13-1.697.     Noted   Mar.    11. 

Jerney  City.  X.  J. — Bids  will  he  received  ahout  May  2S  hy 
John  T.  Rowland.  Jr.,  Arch..  9S  Sip  Ave.,  for  the  construction 
of  a  four-story  building  at  13S  Lembeck  Ave.  for  St.  Ann's 
Home  for  the  Aged.  The  estimated  cost  is  $75,000.  Noted 
May    20. 

♦Jersey  City,  X".  J. — The  contract  for  the  construction  of  a 
school  on  Third  St.  for  St.  Mary's  Church  has  been  awarded 
to  JOHN  J.    EGAN.  at    $107,700.      Noted    Apr.    22. 

+Mlllvllle,  X.  .1. — The  contract  for  the  construction  of  a 
two-story.  120xl60-ft.  hiph  school  has  been  awarded  to  the 
BERRY  GOODWIN  CO..  Philadelphia.  Penn.  Noted  July  30, 
Sept.    10.    1914;    Apr.    1.    IT,   and    22. 

MorrlMtown.  X.  .1. —  (Odicial) — Bids  will  be  received  about 
Aug.  1  by  Guilbert  &  Betelle,  Arch..  66.5  Broad  St.,  .Xewark, 
for  the  construction  of  a  hi^h  school.  The  estimated  cost  is 
$140,000.     Noted  Mar.   4   and   May  20. 

+Xorthfleld.  X.  J. — JOHN  MATHIS  &  SONS.  Atlantic  City, 
has  been  awarded  the  contract  for  the  construction  of  a 
tuberculosis  hospital.      The  estimated   cost   is   $40,000. 

I'aMsale.  X.  J. — Alexander  M.  Taylor  and  Harry  M.  Hecht 
■will  construct  a  theater,  having  a  seating  capacity  of  4000, 
at    Lexington    and    Main    Ave.      The    estimated    cost    is    $2.')0.000. 

PatprNon.  X.  .1. — The  Church  of  the  Covenant  contemplates 
the  construction  of  a  church  at  Broadway  and  27th  St. 
Estimated  cost.  $.50,000.  I'eter  Quackenbush,  190  Main  St.,  is 
Pres.    of   Consistory. 

Princeton,  X.  J. — Bids  are  being  received  by  the  Building 
Committee  of  Princeton  University  for  the  construction  of  the 
Commons  Dining  Halls.  The  estimated  cost  is  $450,000.  Day 
&  Klauber.   Philadeliihia.   Penn..   is   Arch.     Noted    Apr.   22. 

Rutherford,  X.  J. — The  Board  of  Education  contemplates 
the  construction  of  a  two-story  high  school  on  Passaic  Ave. 
Estimated  cost,  $115,000.  W.  W.  Rich  is  Pres.,  Bd.  of  Educa- 
tion. 

Allentonn,  Penn. — See   item   under   "Miscellaneous." 

(ireenNburgr,  Penn. — A  hospital,  to  be  known  as  the  Seton 
Hill  Hospital  and  managed  by  the  Sisters  of  Charity,  will 
be  constructed  at  Greensburg.  The  estimated  cost  is  $250,000. 
Thomas    H.    Strickler.    Pittsburgh,    is    interested. 

L.plii<;hton,  Penn. — The  citizens  voted  in  favor  of  issuing 
$100,000  in  bonds  for  the  construction  of  a  high  school.  Noted 
Apr.  S. 

Mahoninerton.  Penn. — Bids  will  be  received  until  June  S 
by  the  Secretary  of  the  Board  of  Education  for  the  construc- 
tion of  a  school.  The  estimated  cost  is  $70,000.  H.  M.  Wirsing 
is  Arch. 

Philadelphia,  Penn. — Plans  are  being  prepared  by  John  J. 
Kennedy.  Arch.,  Wilmington,  Del.,  for  the  construction  of  a 
school  for  the  Church  of  Our  Mother  of  Consolation  at 
Chestnut   Hill.     The   estimated   cost   is   $S0,000. 

Phlladelphin,  Penn. — Plans  are  being  prepared  for  the  con- 
struction of  an  eight-story,  37xl44-ft.  building  at  $31-S35 
Cherry  St.   for  William  Linker,  Heed  Bldg. 


Phllndrlphin,  Prnn.  The  Phlliidi'lphla  Life  Iniiuranci}  Co. 
hiiH  pun  haMi  il  a  «lli  al  111  .North  Hiiind  Ht  Th«  company 
liliiliH    III   loiihDucI    II    flvi-Mlory    olllie    hulldlliK 

■fNprnnton,    I'rnn.      K     l>     IIYDI",.    «<)    Went    Kt  ,    ,S'ew     York. 

N.   Y..  liaH  I n  awuril>-d   the  coiiiiact    for  the  excavation   work 

on  an  elKhl-Mlory  hulldliiK  for  the  Kcriinton  LIfo  InHUriince 
Co..  Coniiell  IIIiIk  The  entire  liulldlliK  will  coMt  nhout  $400,000. 
Noted    l''eli     1  I    and    .Mar     IS 

4-\Vllklni<l>iirK,  Penn.-  -((illli'lal) — The  ciinlract  for  th<!  con- 
Hlniilliiii  of  1  naMMiiiKi-r  Hiallon  al  Hay  SI  and  IIomh  Ave. 
for  111.  P.nriHyivaiila  l{  H  liiiN  li.iii  aWiiiil.d  In  lUWI.N  A 
LKH1HTMN,  r.;(l  North  12th  St.,  I'hllaililphla.  Alex  C.  Shiind, 
Philadelphia.  Ih  CIi.  EiiKr.  The  irHtliMuted  coMt  Im  $125,000. 
Noted    .May    20. 

Ilnltlniorp,  Md. —  fOfTlclal) — The  Council  huM  decided  not  to 
appropilale  $12.5.000  for  the  conHtruillon  of  a  Hchool  In  the 
lllh    Waul       Henry    It.   DuvlM  Ih  SupervlHor.      .Noted   May   20. 

Iliiitlniorr,  Md.  -The  Hoard  of  TriiMteeH  of  the  Union 
Proleslaiil  Inllrrnary.  DIvIhIoii  St.,  planx  to  condtruct  hon- 
pllal  liiillilln»;H  on  Charli-H  St..  Homewood.  The  eHtlmatcd 
cost  Ih  hilwe.ti  $;!i)0,00i)  .ind  $400,000.  J.  M.  T.  Kinney  and 
J.    C     IIIooiIkooiI    are    liitereKteij. 

♦  ■''alriiionl,  \\ .  Ya.-  The  contract  for  the  conHtructlon  of 
a  thrie-.Mtory  liulldliiK  .-it  the  State  .Normal  School  liaH  been 
aw.irded  to  J.  L.  CROI'SK,  GreenHboro.  N.  C.  Estimated 
cost.    $12.5.000.      Noted    Feb.    25    and    .May    13. 

Y\  heelinK-,  YV.  Yn. —  Plans  h;ive  been  prepared  by  Fred 
Farls.  Arch.,  for  the  construction  of  the  Scottish  Kite  Cathe- 
dr.-il.      The    esthnated    coHt    Is    $22.5. DdO. 

+  lliirtNvillr,  S.  C'.^The  contract  for  the  construction  of  a 
three-story  building  for  the  Coker  College  has  been  awarded 
to    J.    .M.    L.XWTO.N.    at    about    $100,000.       .Noted    Apr.    29. 

Koekhill,  S.  C — Contracts  will  soon  be  awarded  for  the 
con.S'i-.uction  of  a  gymnasium  for  Wlnthrop  College.  The 
<slimated    cost    is    $60,000.      1).    B.    Johnson    is    Pres. 

Allinnee,  Ohio — FT-ins  have  been  prepared  by  W.  W. 
Matchett.  Arch.,  537  East  Main  St..  for  the  construction  of  a 
three-story  theater  and  store  building  for  Parthe  Bros.,  East 
Main    St.       ICstlinated    cost,    $50,000.       Noted    Aijr.    1. 

('hllllewtlie,  Ohio — Hids  will  be  received  until  June  3  by 
the  Ho.ird  of  Education  for  the  construction  of  a  school  with 
a  gymnasium.  The  estimated  cost  is  $60,000.  Rltter  &  Bates, 
Portsmouth,    is   Arch. 

Cincinnati,  Ohio — The  Cincinnati  &  Suburban  Bell  Tele- 
phone Co.  iilans  the  construction  of  an  exchange  buildng  at 
Woodburn    Ave.    and    Locust    St.      Estimated    cost,    $40,000. 

<'inrlnn:itl,  Ohio — Garber  &  Woodward,  Arch..  Union  Cen- 
tral Bldg..  is  preparing  plans  for  the  constr.uction  of  a  tem- 
ple at  McMillan  and  Grandview  St.  for  the  New  Thought 
Congregation    of   Cincinnati. 

Cleveland,  Ohio — Bids  will  be  received  until  noon.  June 
14.  by  the  Clerk  of  the  Board  of  Education,  for  the  construc- 
tion of  an  addition  to  the  architect's  oflice.  School  Head- 
quarters, Rockwell  Ave.  and  East  Sixth  St.,  and  for  altera- 
tions to  the  Central  High  School,  East  55th  St.  near  Cedar 
Ave.  W.  R.  McCormack  i  i  Arch.,  Bd.  of  Education,  and 
Frank  G.   Hogen  is  Dir.  of  Schools.     Noted  Mar.  11  and  May  6. 

Ironton,  Ohio — The  M.isons  plan  to  construct  a  four-  or 
six-story  Masonic  Temple  to  replace  the  one  destroyed  by 
fire.  Estimated  cost,  $100,000.  Fred  J.  Horschel  is  in  charge 
of  the   work. 

Lakewood,  Ohio — The  Lakewood  Congregational  Church 
plans  ^o  construct  a  church  to  cost  about  $50,000.  Clayton  W. 
Tyler,    Mayor,    is    interested.      Noted    Aug.    13. 

Marion,  Ohio — J.  Lewis  Ellis,  Arch.,  is  preparing  plans  for 
the  construction  of  a  three-story  fireproof  building  at 
Orchard  and  W'est  Center  St.  for  the  Independent  Order  of 
Odd    Fellows.       Estimated    cost,    $50,000. 

Xew  ParlH,  Ohio — F.  L.  Packard.  Arch..  New  Hayden  Bldg.. 
Columbus,  is  preparing  plans  for  the  construction  of  a  school 
at   New    Paris.      Estimated    cost.    $50,000. 

Toledo,  Ohio — Bids  w-ill  be  received  until  noon.  June  14.  by 
the  Clerk  of  the  Board  of  Education,  for  the  construction  of 
additions  and  alterations  to  the  Chase  School  at  Chase  and 
Bassett  St.  and  to  the  'Wayne  School,  at  Wayne  and  Ralph 
St.      Edwin    M.    Gee    is    Arch.,    Bd.    of    Education. 

YY'oodsfield,  Ohio — Plans  have  been  prepared  bv  Howard 
&•  Merriman,  Arch..  S  East  Broad  St.,  Columbus,  for  the  con- 
struction of  a  school.      Estimated   cost.   $50,000.      Noted  May  13. 

7,anesville,  Ohio — (Official) — At  an  election  held  May  11 
the  citizens  defeated  the  question  of  issuing  $300,000  in  bonds 
for  the  construction  of  a  city  hall  and  market.  F.  H.  Bolin 
is  Audr.      Noted  Dec.   24  and  Apr.   22. 

+KnMt  Chicajro,  Ind. — The  Board  of  Education  has  awarded 
the  contract  for  the  construction  of  the  McKinlev  School  to 
JOHN  W.  REID.  Hammond,  at  $52,194.  J.  T.  Hutton  &  Son, 
314    Hammond    Bldg.,    Hammond,    is   Arch. 

Franklin,  Ind. —  (Official) — The  date  for  receiving  bids  for 
the  construction  of  a  State  Masonic  Home  for  the  CJrand 
Masonic  Lodge  of  Indiana  has  been  extended  to  about  .lune  15. 
Herbert  W.  Foltz.  Indiana  Pythian  Bldg.,  Indianapolis,  is 
Arch.     Noted  Sept.  3  and  May  6. 

+IndlanapoliH,  Ind. — The  contract  for  the  construction  of 
an  apartment  house  on  Meridian  St.  for  the  Balmoral  Court 
Co.  has  been  awarded  to  the  BUILDERS  REAL  ESTATE  CO., 
Indianapolis.       Estimated    cost,    $100,000. 

Detroit,  Ylich. — The  Great  Lakes  Realty  &  Building  Co. 
plans  to  construct  a  20-story  office  building  at  Michigan  Ave. 
and    Washington    Blvd.      John    R.    Nostrand    is   Secy. 

Detroit,  Mich. — The  Gray  Estate  Co.  plans  to  construct  a 
19-story  building  on  the  Washington  Blvd.  Only  two  stories 
will   be   constructed  at  present  which   will   cost   about   $75,000. 

Mariiuette,  Mich. — An  election  will  be  held  June  1  to  vote 
on  the  question  of  issuing  $140,000  in  bonds,  the  proceeds  of 
which   will   be    used    for   the   construction    of   a    high    school. 

MuHkemron,  Mich. — (Odicial) — The  construction  of  a  high 
school,  estimated  to  cost  $200,000.  has  been  postponed.  It 
will  probably  be  built  in  about  a  year.  Robinson  &  (Tampan, 
449   Houseman   Bldg.,   Grand   Rapids,   is   Arch.      Noted   May    13. 
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Chioai^o,  111. — James  Coupland,  715S  Luella  Ave.,  Chicago, 
plans  to  construct  an  apartment  house  at  46th  St.,  between 
Greenwood  and  Woodlawn  Ave.  The  estimated  cost  is  $250,000. 
C'hieaeo,  III. — Bids  will  be  received  about  .June  1  by  Ralph 
C.  Harris,  Arch..  Stock  Exchange  BUlg.,  for  the  construction 
of  a  two-story  theater,  store  and  oflRce  building  at  5746-52 
Prairie  Ave.  for  the  Prairie  Amusement  Co.  The  estimated 
cost  is  $70,000.     Noted  Sept.  17  and  May  13. 

Chicago,  111. — The  International  Tailoring  Co.,  212  South 
Market  St.,  plans  to  construct  a  ten-story,  fireproof  building 
ai  Jackson  Blvd.  and  Peoria  St.  The  cost  is  about  $250,000. 
Chieagro.  111. — Joseph  M.  Browarsky.  .30  North  La  Salle  St., 
has  purchased  a  site  at  fi9th  St.  and  Stony  Island  Ave.  upon 
which  will  be  constructed  a  theater,  store  and  apartment 
building.     The   estimated   cost   is   $120,000. 

Peoria,  111.  The  Peoria  Society  of  Allied  Arts  contemplates 
the  construction  of  a  two-story  art  gallery  and  auditorium. 
The  estimated  cost  is  between  $150,000  and  $200,000.  Warren 
W.  Day,  Arch.,  527  Main  St.,  has  prepared  the  plans. 

Rock  Island.  111. —  (Official) — Bids  will  be  received  until 
June  3  by  H.  B.  Hubbard,  County  Clk.,  Rock  Island,  for  the 
construction  of  the  Rock  Island  County  Jail.  The  estimated 
cost  is  $75,000.  C.  D.  McLane,  301  Robinson  Bldg.,  is  Arch. 
Noted  Mar.  4.  Apr.  29  and  May  13. 

Miltvankee,  Wis. — An  ordinance  providing  for  an  issue  of 
$720,000  in  bonds  has  been  passed  by  the  City  Council.  The 
proceeds  will  be  used  for  school  improvements. 

Milwaukee,  Wis. — The  Milwaukee  Athletic  Club  plans  to 
construct  a  clubhouse,  estimated  to  cost  $500,000.  Willis  E. 
Keats  is  Secy. 

Milwaukee.  W"is. — The  Congregation  of  Temple  Emanu-El 
plans  the  construction  of  a  temple  at  Hackett  Ave.  near 
Belleview   PI.      Estimated   cost,   $100,000. 

3Iilwankee,  Wis. — R.  A.  Messmer  &  Bro.,  Arch.,  1004  Ma- 
jestic Bldg.,  is  preparing  plans  for  the  construction  of  a 
three-story  building  at  1075  Third  St.  for  the  Moritz  Arndt 
Lodge,   I.    O.    O.    F.      Estimated   cost.    $45,000. 

Stevens  Point,  Wis. — (Official) — Bids  will  be  received  about 
July  19  for  the  construction  of  a  three-story  dormitory  for 
women  at  the  Stevens  Point  Normal  School.  Van  Ryn  & 
De  Gelleke.  726  Caswell  Blk.,  Milwaukee,  is  Arch.  Noted 
Jan.   14  and  May  13. 

Mason  City,  Iowa — An  election  will  be  held  June  5  to  vote 
on  the  question  of  Issuing  $300,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction   of  a  high  school. 

Prlmshar.  Iowa — (Official) — Bids  will  be  received  until 
June  15  bv  J.  B.  Stamp,  County  Audr.,  for  the  construction 
of  a  courthouse  for  O'Brien  County.  The  estimated  cost  is 
$150,000.      Noted  Apr.   1. 

Crosby,  Minn. — Edward  F.  Broomhall,  Arch.,  710  Alworth 
Bldg.,  is  preparing  plans  for  the  construction  of  a  high 
school  which  will  be  built  in  two  units.  The  estmated  cost 
of  the  first  unit  is  $100,000.     Noted  Mar.   11  and  Apr.   22. 

Minneapolis.  Minn. — Bids  will  be  received  about  June  1 
by  the  Board  of  Education  for  the  construction  of  a  four- 
story  addition  to  the  South  High  School.  The  estimated  cost 
is  $250,000.  Stebbins  &  Haxby,  445  Auditorium  Bldg..  is  Arch. 
Grand  Forks,  N.  D. — The  Y.  M.  C.  A.  contemplates  the  con- 
struction of  an  addition  to  its  building.  Estimated  cost, 
$40,000. 

Butte,  Mont. — The  County  Commissioners  have  decided  to 
hold  an  election  to  vote  on  the  question  of  issuing  $85,000  in 
bonds.  The  proceeds  will  be  used  for  improving  and  com- 
pleting the   county   jail. 

St.  Joseph.  Mo. — Eckel  &  Aldrich,  Arch.,  Forsee-Corby 
Bldg.,  is  preparing  plans  for  the  construction  of  a  grade 
school,  to  cost  about  $60,000. 

WarrensburK.  Mo. — Bids  will  soon  be  received  by  Smith, 
Rea  &  Lovitt,  Arch.,  602  Finance  Bldg..  Kansas  City,  for  the 
construction  of  a  building  at  the  State  Normal  School.  The 
estimated  cost  is  $50,000.  The  buildings  at  the  State  Normal 
School  which  were  destroyed  by  ftre  will  be  rebuilt.  The 
legislature    has    appropriated    $300,000    for    the    purpose. 

Austin.  Tex. — The  Legislature  has  passed  a  bill  appro- 
priating $300,000  to  be  used  for  the  construction  of  a  State 
School    for   the   Blind. 

Dallas,  Tex. — Ouidera  &  Bell,  1608  Main  St.,  plans  to  con- 
struct a  four-story  hotel  at  Houston  and  Jackson  St.  The 
estimated    cost    is  "$50,000. 

Ft.  Worth.  Tex. — The  Knights  of  I'ythlas  of  Texas  plan 
the  construction  of  a  temple  at  Ft.  Worth.  Rstimatfd  cost, 
$300,000.  James  Stephens  Is  Vlce-Pres.  and  J.  A.  Oldfather, 
Cleburne,   Is  Secy. 

Son  Anicelo,  Tex. — Bids  will  soon  be  received  by  Rosa  & 
Ca.>ion  Arch.,  Waco,  for  the  construction  of  a  three-story 
high  .school.  The  estimated  cost  Is  $65,000.  Noted  Mar.  11, 
Apr.   8   and   22. 

Snn  Antonio,  Tex. — The  City  Council  has  granted  a  fran- 
chLsf!  to  the  San  Antonio  Belt  &  Terminal  Ry  Co.,  a  subsidiary 
of  the  .Mi.uMOurl,  Kan.sas  *  Tfxas  Hy.  Co.,  granting  ptTmls.xlon 
to  construct  terminals,  stntlons  and  cros.s  the  streets  of  San 
Antonio.  The  company  will  expend  about  $1,200,000  for  the 
construction  of  terminals. 

Perr.v.  <)kln. —  (Official) — Bids  will  be  received  until  June  1 
by  W  T  F;irls  County  Clk.,  for  the  construction  of  a  court- 
house,  to   cost   about   $100,000.      .Voted   Apr.    29. 

t'olorndo  Hprlntcs,  Colo. —  Plans  have  been  prepared  by  .\Iac- 
Laren  *  ThomitH,  Arch.,  for  the  construction  of  a  lio.spltal 
lit  tlw  Mo.brn  Woodin.ii  Sanitarium  lO.Htlm.ilcd  ((..tt.  |.'.(»,(Min. 
J.   A.   UullfMlge   Is  Supt.      Noted   Feb.   25  and  Apr.   22. 

Ilenver,  folo. —  (Official) — At  an  election  held  May  IS  the 
cItl/.ciiH  di-ri'iiti'd  the  c|ucHtl(in  of  Issuing  bonds  fur  the  con- 
strui'tlon  of  a  municipal  building.  Wiillcr  L.  Itlcu,  City  Hull. 
|8  Ch.   of  Bldg.    Dopt.      Noted   Apr.   8  and  29. 

•inlt  I,nke  City,  I'tnh  -.Samuel  Newhous.i  and  UHHOclatos 
plan  to  cDiiHtrui-t  a.  2h. story  building  near  the  Newhousn 
Hot"!  Th.i  eHtlrnnted  co.it  Is  $  I  ,:.itn,ni)»  Siuinnd  llntermyer, 
3/    Wall   .St.,   N.'W    York,   .N.   Y.,    l.s   InlrreMli'd. 

Tueson,  Arts. — Plans  have  been  prepared  by  Trnst  *  Trost, 
Arch.    Mills    HIdif,.    K\    Paso.   Ti-x.,    for    the   conslruitlon    of   a 


two-story    Scottish    Rite    Cathedral.      The    estimated    cost    is 
$100,000. 

Bellinghani.  Wash. — An  election  will  be  held  June  5  to  vote 
on  the  question  of  issuing  $95,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  an  addition  to  the  high 
school   and    other   school    improvements. 

Seattle.  >Vasb. —  (Official) — Bids  will  be  received  about  Aug. 
1  by  the  Board  of  Regents,  University  of  Washington,  for 
the  construction  of  the  first  unit  of  a  two-story  building. 
Estimated  cost,  $150,000.  Bebb  &  Gould,  Denny  Bldg.,  ia 
Arch.     Noted  May  6. 

Walla  Walla.  Wash. — Bids  were  received  by  the  County 
Commissioners  of  Walla  Walla  County  for  the  construction 
of  a  courthouse.  M.  J.  Hurson  Co.,  Globe  Bldg..  Seattle,  was 
the  lowest  bidder,  using  Boise  stone,  at  $137,750,  and  using 
terra  cotta  at  $132,750.  Other  bids  using  Boise  stone  were: 
J.  B.  Sweatt  &  Co..  Spokane,  $139,500;  Finne  &  Gjarde,  Seat- 
tle, $141,940;  J.  J.  Lohrenz.  Spokane,  $142,265;  John  T.  Huet- 
ter,  Spokane,  $143,850:  T.  H.  Tillman  &  Co.,  Portland,  Ore., 
$143,960;  Bovajohn-Arnold  Co.,  Portland.  Ore.,  $144,000;  Sound 
Construction  &  Engineering  Co.,  Seattle,  $144,574;  C.  L. 
Creelnian.  Tacoma,  $144,912;  Hans  Pederson,  Seattle,  $145,000; 
S.  G.  Morin,  Spokane.  $146,989;  J.  A.  McLean,  Walla  Walla, 
$147,515;  F.  E.  Peterson.  'R'alla  ^'alla,  $148,023;  Litherland  & 
Abrey,  Portland.  Ore.,  $148,900;  Olson  &  Johnson,  Missoula, 
Mont.,  $149,695;  McRae  Bros.,  Seattle,  $149,700;  Pearson  Con- 
struction Co..  Seattle,  $149,900;  Sylliaasen  &  Sando,  Seattle, 
$149,997;  AUoway  &  George,  Spokane,  $150,280;  Bailey  &  Lam- 
bert, Walla  Walla,  $150,490;  Butler  Contracting  Co.,  Seattle, 
$150,500;  Beers  Building  Co.,  Portland,  Ore.,  $151,700;  Pacific 
States  Construction  Co.,  Seattle,  $159,000;  E.  J.  Rounds  Con- 
struction Co..  Seattle,  $159,000;  Booker-Keihl  &  Whipple, 
Seattle,  $159,832.  The  three  lowest  bidders  using  the  following 
materials,  Tenino  stone  (a),  Wilkeson  sandstone  (b),  Indiana 
sandstone  (c),  and  terra  cotta  (d),  were:  M.  J.  Hurson  Co.. 
Globe  Bldg.,  Seattle,  (a)  $136,750,  (b)  $152,750,  (c)  $143,750,  (d) 
$132,750;  J.  B.  Sweatt  &  Co..  Spokane,  (a)  $134,500,  (b)  $149,- 
900,  (c)  $141,800,  (d)  $132,800;  Finne  &  Gjarde,  Seattle,  (a) 
$137,408,  (b)  $150,745,  (c)  $144,231,  (d)  $144,231.  Noted  Jan.  7 
and  28.  Mar.   11  and  Apr.   15. 

Grants  Pass,  Ore. — All  bids  received  May  5  for  the  con- 
struction of  a  three-story  courthouse  have  been  rejected  by 
the  County  Commissioners.  New  bids  will  be  received  in  the 
fall.  John  Almeter,  at  $62,253,  submitted  the  lowest  bid. 
Noted  Mar.  4  and  25,  and  Apr.  29. 

Portland.  Ore. — Bids  will  soon  be  received  by  Lawrence 
&  Holford,  Arch.,  1021  Chamber  of  Commerce  Bldg.,  for  the 
construction  of  a  2V.i-story,  150x200-ft.  clubhouse  for  the 
Irvington  Tennis  Club,  East  21st  and  Thompson  St.  Noted 
Apr.   22. 

Chleo,  Calif. — M.  Schott  plans  to  construct  a  concrete  build- 
ing at  710  Main  St.  which  will  cost  about  $50,000. 

Los  Angeles,  Calif. — Parkinson  &  Bergstrum,  Arch.  Se- 
curity Bldg.,  is  preparing  plans  for  the  construction  of  a  Dank 
and  office  building  on  Spring  St.  for  the  Security  National 
Bank,  Fourth  St.  and  Broadway. 

♦Norwaik,  Calif. — W.  F.  McClure,  State  Engr.,  625  Forum 
Bldg.,  Sacramento,  has  awarded  the  contract  for  the  construc- 
tion of  a  group  of  buildings  for  the  Norwalk  State  Hospital 
for  the  Insane,  to  E.  L.  BERGEN  &  SON,  San  Francisco,  at 
$114,872.      Noted   July  23,  Aug.   6,  Apr.   8   and   22   and  May   20. 

Owensniouth,  Calif. — Bids  will  soon  be  received  for  the 
construction  of  a  two-story  high  school.  The  estimated  cost 
is  $75,000.  Dennis  &  Hewitt.  618  Fay  Bldg.,  Los  Angeles,  is 
Arch.  Noted  Nov.  26,  under  Los  Angeles,  Calif.,  Dec.  24  and 
Mar.   11. 

+Sau  Fernando,  Calif. — JOHN  MULDER,  143  Rose  St.,  Los 
Angeles,  at  $51,710,  has  been  awarded  the  contract  for  the 
construction  of  an  auditorium  and  mechanical  arts  building 
at  the  San  Fernando  Union  High  School.  GEORGE  C.  CON- 
DON, Wesley  Roberts  Bldg.,  Los  Angeles,  at  $42,800,  has  been 
awarded  the  contract  for  the  science  building  in  the  same 
group  (A  high  school  buildings.  John  C.  Austin,  Baker-Det- 
wiler  Bldg.,  Los  Angeles,  is  Arch.  Noted  Oct.  29,  Mar.  11  and 
Apr.    22. 

+Sau  Francisco,  Calif.— The  PACIFIC  ROLLING  MILLS 
CO..  at  $85,433,  has  been  awarded  the  contract  for  the  steel 
frame  of  the  public  library.  The  estimated  cost  of  the  build- 
ing complete   is   $1,000,000.      Noted   Oct.   1. 

Snn  Francisco.  Calif. — Preliminary  plans  have  been  pre- 
pared by  Rfid  Bros..  .-Vrch.,  California  Pacific  Bldg.,  for  the 
construction  of  an  eight-  or  ten-story  Class  "A"  store  and 
office  building  for  Hulett  C.  Merritt.  702  South  Spring  St.,  Los 
Angeles.     The  cost  is  estimated  at  $500,000. 

San  Francisco.  Calif. — The  Metropolis  Investment  Co.  will 
construct  a  five-story  apartment  house  on  Ellis  near  Leaven- 
worth  St       Estimated   cost,   $100,000.      O.    R.    Thayer   is   .Vrch. 

San  Francisco,  Calif. — The  Board  of  Public  Works  plans 
to  construct  a  Juvenile  Detention  Home  on  Otis  St.  The  esti- 
mated cost  is  $150,000.  Louis  C.  Mullyardt,  Chronicle  Bldg., 
Is  Arch. 

+Snn  Jose.  Cnilf. — The  contract  for  the  construction  of  a 
tlirce-Htory  Y.  W.  C.  A.  building  has  been  awarded  to  MOU- 
UISO.V  ItKOS.,  at  $tifi,030.  Julia  Morgan,  San  Francisco,  is 
.Vrch.      .Noted    May    20. 

\^  hlltlcr.  Cnllf. — The  State  Legislature  Is  considering  a 
bill  :ipi)ro|.rlatlng  $75,(100  which  will  be  used  for  the  con- 
.structlon  of  buildings  at  the  State  Reform  School  at  Whittler. 


The  Jeffrey  Mfn.  <'o.,  Columbus,  Ohio,  announces  the  re- 
moval of  Its  New  York  branch  to  50  Dey  St.,  near  the  Hudson 
Terminal.  The  company  will  carry  in  New  York  a  stock  of 
power  transmission  nutchiner.v.  Including  shafting,  hangers, 
pulleys,  collars,  couplings,  elevating  and  convoying  api>ll- 
nnces.  Including  spiocket  wheels,  steel  elevator  buckets, 
elevator  boots,  and  screw  conveyors.  George  H.  Mueller, 
AsMt.  Sales  Mgr.  of  the  company,  Is  In  charge  of  the  New 
York    olllce. 

The  <  oiitriictorM'  Service  Co.,  50  Church  St.,  Now  Y'ork,  N. 
v..  Is  In  Iho  miirkot  (<ir  15  Hut  curs.  25-  to  30-tons  capacity, 
with  stool  undorframos,  not  los..i  th;in  ;12  ft.  long.  Eastern 
delivery   Is  preferred. 


Juno  :t.   liMT)  K  N  (J  I  N  K  K  IN  \  (i      M  K  W  S 
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AlVnnlcii   work   a<Jv«rllnffd   In    ICNUINKKItlNO    NHWH. 

4il>i'ii(>lt<a   contrurt   uwiinlrd.      Th«   iiitiiieH  uf   lilddi-rN  iiwiiriloil   roiitritciN  iir<' 


M.-l    In    CAI'lTALS. 


A    STKAIIY    VOI.IMK    OF    lU'JIINRSfl 

Tlie  Ability  of  luinlnoHM  to  wltliHtiiiiil  tli<>  Mi-vcrd  HliorkH 
which  occurrod  durlliK  May.  IndU-ulcH  olnirly  thr  Mini  foiindii- 
tlon  whioh  iindiTJI.'M  llii-  Ki-iicral  »tiu>tiiii<,  AltliniiKh  llw 
licWNimiu-rK  In  tin-  rnll<>d  StntcH  iiri>  ciilllnu  iillrntlDii  to  Ihi- 
dlr<'  iioH.xlbiUtli'N  Ihiil  nil»;hl  ri'Hiilt  froni  lnti'i'nitllon:il  I'dinpll- 
ciitlon.M,  thrir  1ms  l)<-<'ii  no  |ioHl|>niii'nii'nl  of  1hih1ih-hh  hIicmiIv 
uiidiT  way — no  on^lniM-ilnn  contraclH,  ax  far  iih  can  l>i'  Ii'.'iiiiimI, 
havo  ln'iMi  poMtpoiird  for  tlilB  rraHon — and  while  there  wa« 
u  ti'inporary  halt  In  the  volume  of  new  liuHlneMH,  thin  ha» 
almost  all  disappeared  and  Ineroascd  activity  Is  inaklnK  Hteady 
headway.  As  far  iis  the  Keneral  liuslnesH  situation  Ih  con- 
cerned. II  was  better  on  .lune  1  than  on  May  I  More  men  are 
nt  work,  more  jirojects  are  planned,  and  there  Is  nioro  conll- 
<ience  that  Inislnoss  this  year  will  show  a  steady  naln.  Con- 
tracts for  certain  conimoilltlcs  have  been  made  for  delivery 
well  Into  191fi,  and  the  business  worlil  Is  taking  a  lon^  look 
ahead. 

Foreign  orders  make  up  an  unusually  larKe  jiroportlon  of 
the  business  taken  by  those  In  tho  metal  trades.  I-'lrst  of 
Importance  come  the  orders  for  necessary  war  materials,  jmd 
more  than  fifty  manufacturers  In  the  I'nited  .States  are  turn- 
Inn  out  shrapnel  alone.  In  addition  to  this,  many  shops  are 
rushed  to  capacity,  making  tools  for  the  inanuf.Tcture  of  such 
inaterL-xls,  to  say  nothing  of  the  chemical  Industry  and  the 
(treat  stimulation  to  the  nict.il  trade.  Th.it  so  Kreat  an 
amount  of  business  could  bo  placed  was  not  believed  by  those 
familiar  with  the  amount  of  material  usually  roiioired  by 
armies.  Aside  from  the  orders  calling  for  strict  munitions 
of  war.  vast  quantities  of  barbe<l  wire  and  materials  which 
will  be  used  by  civilian  population,  but  which  cannot  be 
made  In  the  countries  now  at  war,  are  required.  All  these 
are  swelling  the  forelRn  business  of  the  United  States  to  f\s- 
ures  hitherto  scarcely  thought  possible. 

Hus.sia  h.as  been  an  extremely  large  purchaser  of  railway 
equipment,  including  rails,  and  It  is  probable  that  more  rolling 
stock  and  motive  power  will  have  to  be  purchased  In  this 
country,  as  heretofore  most  of  the  material  of  this  character 
came  from  Germany;  Russian  manufacturing  facilities,  even 
In  times  of  peace,  are  totally  Inadequate  to  care  for  the 
demand. 

In  the  iron  trade,  business  has  increased  steadily,  that  is, 
the  operation  at  the  mills,  and  the  leading  manufacturer  of 
iron  and  steel  products,  whose  operations  perhaps  are  on  a 
slightly  smaller  scale  than  those  of  other  steel  manufacturers. 
Is  running  his  plant  at  the  rate  of  about  75%  of  capacity. 
I'rlces  have  remained  practically  stationary,  although  an 
advance  in  galvanized  sheets  is  noted,  this  being  due  purely 
to  the  increase  in  the  cost  of  spelter.  Bessemer  iron  moved 
up  15c.  a  ton  in  the  last  week  in  the  month,  and  seems  to 
be  in  much  better  demand.  The  speculative  interests  which 
purchased  a  large  tonnage  of  Southern  foundry  iron  have  not 
been  able  to  dispose  of  it  at  a  profit.  Activity  in  the  line 
of  large  b.ars  and  forging  shapes  is  especially  pronounced. 
There  is  likewise  an  increase  in  the  demand  for  steel  plates 
for  shipbuilding  purposes.  Structural  steel  work  is  more 
active,  the  fabricating  shops  of  the  country  operating  at  about 
C2'"r  of  capacity,  compared  with  32<^  in  the  dullest  time  last 
year.  The  rapid  progress  being  made  on  the  steel  work  in 
New  York  City  for  the  extension  of  the  subways  and  elevated 
lines  is  responsible  for  considerable  of  this  activity,  but  a 
great  many  railroads  are  replacing  bridges  as  rapidly  as  their 
funds  will  allow.  A  good  deal  of  the  work,  too,  comes  from 
county  commissioners  for  small   highway  bridges. 

Rapid  advances  in  the  prices  of  metals  have  carried  quota- 
tions to  levels  hitherto  scarcely  believed  possible.  The  most 
spectacular  advance  has  been  in  spelter.  This  metal,  which 
was  selling  at  14  ^  to  15c.  a  month  ago,  and  7c.  a  year  ago, 
is  now  quoted  at  21c.,  and  there  is  scarcely  any  to  be  had. 
For  the  first  time  in  the  history  of  the  metal  trade,  the  price 
of  spelter  was  higher  than  that  of  copper.  This  advance 
caused  corresponding  increases  in  the  price  of  brass  and  brass 
products;  lead  has  advanced  $6  per  ton;  antimony  is  practically 
unobtainable.  The  unusual  prices  have  brought  about  great 
activity  in  zinc  smelting  works,  and  plants  long  disused  are 
being  pressed   into   service. 

Never  before  in  the  history  of  the  United  States  has  the 
financial  situation  been  so  intrinsically  sound.  The  new 
banking  system  has  been  in  operation  long  enough  to  prove 
its  worth;  a  stock  of  gold  has  been  accumulated  far  beyond 
the  needs  of  present  trade  or  anything  that  is  likely  to  take 
place  this  year;  .and  American  bankers  are  financing  foreign 
governments  .and  shipments  of  foreign  goods.  Current  liabili- 
ties of  foreign  merchants  on  "acceptances"  amount  to  more 
than  $120,000,000,  compared  with  only  nominal  figures  a  year 
ago,  and  bid  fair  to  increase  rapidly.  The  sale  of  long-term 
bonds  is  slow,  most  investors  preferring  to  await  developments. 
This,  of  course,  will  retard  much  construction  work,  which 
cannot   be    carried   on   with   high   capital   charges. 

A  conference  of  delegates  from  the  I'an  American  states 
is  now  in  the  United  States,  and  this  continent  bids  fair  to 
extend  American  trade  in  South  America  and  place  it  on  a 
perm.anent  bjisis,  for  in  connection  with  the  sale  of  American 
goods,  efforts,  not  without  result,  are  being  made  to  finance 
them  in  foreign  countries.  A  delegation  from  China  is  spend- 
ing two  months  in  the  United  States,  studying  manufacturing 
and   trade   facilities. 

Railroad  buying  has  been  on  a  larger  scale.  The  number 
of  cars  ordered  in  May  would  total  about  30,000,  which  is 
more  than  for  the  entire  six  months  preceding.  The  buying 
of  railway  equipment,  however,  has  been  below  normal  for 
nearly  two  years.  Some  buying  of  rails  has  taken  place,  but 
not  any  large  amounts. 


A  Hhortnge  of  labor,  particularly  for  conHtructlon  work, 
and  rotigli  labor  around  nilllH  an<l  factorlen,  Ih  likely  to  occur 
Inter  In  the  year,  and  the  demaniln  of  the  unlOHH  will  pcrhapii 
III-    more    unreasonable    than    ever    before. 

dne  contractor  at  least,  who  Mecures  most  of  hlH  labor 
from  New  York,  has  asked  an  aKency  to  send  him  men  lit 
12  per  <luy.  This,  of  course,  Ih  an  unuHual  price,  and  It  In 
poHHible  that  many  orderH  could  be  tilled,  JuHt  at  proHent, 
at  $1.7ri  per  day.  The  matter  of  labor,  however.  In  going  to 
be  a  moHt  MeriouH  conHlder.-itlon  for  contractorH  and  manu- 
facturers before  the  end  of  the  year.  Everything  points  to  a 
shortage  of  rough  labor,  such  iih  now  oxlHts  in  the  skilled 
labor  market.  It  may,  perhapH,  be  tlue  to  Home  not  being 
faniillar  with  the  machine  tool  industry,  but  men  who  can 
operate  machine  tools  are  In  ilcmand  at  more  than  ordinary 
wages,  partlcuhirly  foremen  who  can  handle  large  bodleH  of 
men  and  get  out  i)roduction.  It  will  not  be  a  question  of 
"at  whiit  price,"  but  rather  "can  the  labor  be  obtained."  With 
the  entr.ince  of  Italy  into  the  Wiir,  there  will  be  no  more 
Italian  labor  coming  to  thin  country,  and  practically  none 
has  arrived  since  Aug.  1,  1914.  When  It  is  recalled  that  nearly 
a  million  immigrants  enter  each  year,  and  a  goodly  propor- 
tion of  these  .are  liiborers  who  find  their  way  to  the  ranks 
of  the  construction  companies,  the  cutting  off  of  this  Important 
source  of  supply  can  be  realized.  At  present,  only  a  few  of 
the  large  companies  seem  to  have  taken  the  matter  seriously. 
One  of  the  largest  companies  In  the  United  States  has  stead- 
fastly refused  to  make  extensive  contracts  for  dist.ant  delivery 
at  an.v  price  whatever,  solely  for  the  reason  that  it  can  not 
foretell  what  the  labor  market  will  be.  .Some  companies  were 
so  farsighted  in  the  latter  part  of  1914  that,  while  they  could 
have  reduced  wages  and  had  the  reduction  accepted  practically 
without  any  opposition,  they  declined  to  do  so,  and  the  reason 
is  now  apparent.  They  wished  to  keep  the  workers  in  the 
vicinity  of  their  own  plants,  even  though  it  were  idle,  for 
nothing  induces  a  workman  to  migrate  more  quickly  than  a 
cut  in  wages.  They  will  stand  unemployment  and  live,  but 
when  wages  are  cut,  they  almost  invariably  seek  other  loca- 
tions,  and   in   some   cases  other  lines   of   employment. 

It  is  more  than  possible  that  a  greater  proportion  of  female 
labor  will   be  employed   in   factories  than   ever   before. 

CEMKXT,  LIMK  .WD  IIKICK 

i'ortland  Cement — Practically  no  change  is  found  in  the 
market.  The  mills  report  a  seasonable  increase  in  the  volume 
of  orders  and  in  shipments,  Ijut  nothing  sufficient  to  bring 
about  any  higher  prices.  It  is  evident  that  the  cement  trade 
is  in  for  a  spell  of  bad  weather,  but  it  seems  improbable  that 
present  prices  will  continue  throughout  the  season.  In  New 
York  the  price  is  $1.23,  which  includes  the  usual  charge  of 
40c.  for  bags  returned.  The  following  quotations  were  cur- 
rent at  the  points  named,  and  do  not  include  the  usual  charge 
for  bags: 

Chicago     $1.11     Boston    $1.46 

Detroit- 1.19    Cleveland    1.16 

Jersey    City    0.74     Duluth    1.32 

New    York    0.82    Minneapolis    1.30 

St.    Paul     1.30     Pittsburgh    1.00 

liriek — The  market  is  steady,  but  with  no  animation.  More 
brick  have  been  sold  so  far  this  year  than  in  the  correspond- 
ing time  last  .year.  Prices  are  steady  at  $6  to  $6.50  New  York 
for  Hudson   River   Common. 

CruHhed  »<tone — Business  shows  no  special  activity.  Prices 
are  unchanged  at  95c.  per  cu.yd.  for  lV4-ln.  stone  and  $1.05 
for   ?i-in.   stone. 

Gravel — Material  which  will  pass  the  specifications  of  the 
Public  Service  Commission,  known  as  "subway  gravel,"  sells 
at  95c.  to  $1.  For  I'/^-in.  gravel  the  price  is  80c.  For  %-ln. 
the  price  is  85c.  These  prices  are  for  barge  lots  of  500  cu.yd. 
delivered   alongside    of  dock   New   Y'ork. 

Lime — The  market  is  steady,  standard  300-lb.  special  finish- 
ing selling   at   $1.55   to   $1.60.      Eastern   common   sells   at   $1.15. 

IRO.X  AND  .STEEL, 

BlueHtone — At  this  season  of  the  year  an  increase  in  this 
line  of  work  usually  takes  place.  However,  dealers  report 
that  business  is  better  than  expected.  Bronx  flagging  sells  at 
17c.  per  sq.ft.  and  Manhattan  at  ISc.  per  sq.ft.  Curbing  prices 
are  steady;  5x16  in.  brings  40c.  per  lin.ft.  and  5x20  in.  45c.  per 
lin.ft.  Sewer  bottoms  are  held  at  25c.  per  sq.ft.  for  5x5  ft.  by 
3  in. 

PIk  Iron — The  market  in  pig  iron  during  the  past  month 
has  been  quiet.  After  the  increase  of  tonnage  in  April  busi- 
ness decreased  about  one-half.  The  total  sale  of  foundry 
iron  for  May  was  about  300,000  tons  against  550.000  in  April. 
The  demand  in  the  Eastern  district  remained  without  improve- 
ment, and  in  nearly  all  sections  buying  of  foundry  and  steel 
making  iron  is  confined  to  small  lots.  However,  it  is  reported 
that  some  basic  contracts  have  been  placed  in  the  Pittsburgh 
district  on  a  basis  of  $12.50  a  ton  at  Valley  furnace.  The 
Southern  market  remains  dull,  most  of  the  reported  sales 
being  also  of  small  lots.  Eastern  pipe  works  have  taken 
some  lots  of  low-grade  foundry  Iron  and  negotiations  are 
pending  for  15,000  tons  additional.  Prices  remain  stationary, 
as  producers  .are  confident  that  a  reduction  would  not  induce 
m.any  orders  until  conditions  change.  The  departure  of  Ital- 
ian workers  for  the  war  is  causing  a  shortage  of  common 
labor  In  many  quarters  of  the  iron  industry.  The  Connells- 
ville  coke  district  is  bound  to  be  affected,  and  a  scarcity  of 
labor  is  reported  from  the  West  Virginia  coal  fields.     Prices  In 
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lots  of  100  tons  or  over  at  the  points  named  are  as  follows: 
Cincinnati.  Southern  Foundry  No.  2.  $12.50@12.75;  Cincinnati 
Northern  Foundry  No.  3.  S13.75fi  14.  In  New  York  quotations 
are  as  follows:  No.  2X  Northern  Foundry,  $14(5  14.50;  No.  2 
plain  Northern  Foundry,  $13.75  ft  $14.25;  No.  2  Southern  Foun- 
dry delivered.  $13.50#14.  Pittsburgh  bessemer  iron  in  $14.45 
and  basin  $13.45  including  the  95c.  freight  charges  from  the 
Valley  to  the  Pittsburgh  District. 

Steel  Rails — Business  has  improved  and  some  very  good 
orders  placed.  These  include  25.000  tons  for  the  Southern 
Pacific,  15.000  tons  for  the  Lake  Shore,  15,000  tons  for  the 
Chesapeake  &  Ohio,  and  SOOO  tons  for  the  Chicago  &  Alton. 
The  Pennsylvania  order  for  135,000  tons  is  still  hanging  fire, 
but  it  seems  probable  that  this  will  be  placed  within  a  few 
weeks.  A  feature  of  importance  was  an  order  taken  by  the 
Colorado  Fuel  &  Iron  Co.  for  a  considerable  amount  for  the 
Russian  Government,  and  negotiations  are  pending  for  100,000 
tons  of  rails  for  the  Trans-Siberian  line.  The  Public  Service 
Commission,  New  York,  will  be  in  the  market  for  rails  and 
both  the  Manhattan  and  the  Brooklyn  elevated  lines  will  have 
to  buy  later.  Prices  for  lots  of  1000  tons  and  over  are  as 
follows:  Standard  sections  of  bessemer,  $28;  open  hearth.  $30; 
both  per  net  ton  f.o.b.  Pittsburgh.  Girder  rails  in  30-ft. 
lengths  are  $36.40  gross  ton.  and  in  60-ft.  lengths  $38.40  per 
gross  ton,  both  f.o.b.  New  York.  Other  quotations,  f.o.b. 
Pittsburgh,  for  large  lots,  the  prices  being  given  in  cents  per 
pound,  as  follows:  Standard  sections,  1.25c.;  20-  to  30-lb.,  1.15c.; 
15-  to  20-lb..  1.20c.;  12-  to  IS-lb.,  1.25c.:  8-  to  12-lb.,  1.30c. 
For  large  lots  of  light  rails  prices  will  be  considerably  shaded. 

Track  Supplie:* — The  market  is  much  more  active  than  in 
several  months,  but  rumors  of  large  inquiries  from  Russia 
are  received  with  more  or  less  reserve.  Standard  raiload 
spikes  are  quoted  at  $1.35  to  $1.40.  and  small  railroad  spikes 
at  $17.45  to  $1.50.  These  are  in  100-lb.  lots  f.o.b.  Pittsburgh. 
In  Chicago,  track  bolts  and  square  nuts  are  $1.90,  and  angle 
bars  $1.50.  These  prices  are  per  100  lb.  Tie  plates  can  be  had 
at  the  mill  at  $23.25  and  $24.25  per  net  ton. 

Stmotnral  Shapes — The  prices  of  structural  materials  are 
unchanged  compared  with  last  month,  but  the  figure  of  $1.20 
Pittsburgh  is  more  generally  adhered  to  than  was  the  case  at 
that  time.  While  fabricating  business  is  not  at  all  active,  it 
Is  much  better  than  a  month  ago.  and  the  report  of  the  Bridge 
Builders  &  Structural  Society  shows  that  about  63'>  of  the 
fabricating  capacity  of  the  country  is  now  operating.  This 
compares  with  the  low  figure  reached  late  last  year  of  32 '"c 
of  capacity.  Prices  are  unchanged.  For  I-beams  3  to  15  in., 
channels  3  to  15  in.,  angles  3  to  6  in.,  T's  3  in.  and  over,  $1.20. 
Other  quotations  include  I-beams  over  IS  in.,  H-beams  over 
18  in.,  channels  over  15  in.,  angles  over  4  in..  $1.25.  T's.  deck 
beams,  and  bulb-angles  are  $1.50,  handrail  T's  $1.95.  Cutting 
to  specified  lengths  is  charged  at  the  following  rates:  3  ft.  to 
2  ft.  inclusive,  25c.:  2  ft.  to  1  ft.,  50c.:  under  1  ft.,  $1.55.  In 
Philadelphia  the  base  price  is  $1.36,  in  San  Francisco  $2  to 
$2.05,  New  York,   $1.37.     All  of  these  prices  are  per  100  lb. 

Plates — Shipbuilding  work  is  exceedingly  active.  Probably 
every  shipyard  on  the  Atlantic  Coast  has  work  enough  to  keep 
busy  for  IS  months.  Foreign  governments  are  attempting  to 
have  ships  built  here,  but  so  far  have  been  unsuccessful,  and 
practically  all  the  coastwise  and  ocean  lines  in  the  country 
are  endeavoring  to  get  more  ships  built.  It  is  stated  on  good 
authority  that  it  would  be  impossible  to  secure  delivery  prom- 
ised on  any  orders  placed  now  inside  of  20  to  24  months.  This 
means  the  most  active  demand  for  ship  plates  that  the  country 
has  ever  had.  At  the  same  time,  car  orders  have  been  fairly 
large.  The  Pennsylvania  R.R.  has  given  out  contracts  for 
nearly  15,000  cars,  but  will  build  some  of  them  in  its  own  shops, 
and  other  railroads  are  in  the  market  for  a  quantity.  These 
have  not  affected  the  plate  market  as  much  as  would  be  ex- 
pected, for  many  of  the  cars  now  contracted  for  are  box  cars. 
The  prices  of  plate  are  unchanged  at  $1.20  Pittsburgh,  equiva- 
lent to  $1.29  Chicago.  $1.36  Philadelphia.  $1.37  New  York.  All 
these  quotations  are  per  100  lb. 

Cast-Iroa  Pipe — The  amount  of  business  has  not  kept  up 
with  the  expectations  of  the  foundries,  and  there  Is  very  little 
tonnage  of  importance  in  sight.  In  Birmingham  there  is 
strong  hope  that  freight  rates  to  the  Pacific  Coast  may  be 
sufficiently  reduced  so  they  can  secure  a  good  share  of  this 
business.  Prices  are  slightly  higher  at  Birmingham,  4-in. 
being  quoted  at  $20,  6-ln.  and  upward  at  $18.  In  New  York. 
C\sxH3  n  pipe  Is  quoted  $22  to  $22.50,  Class  A  pipe  $23  to  $23.50. 
In  Chicago  4-in.  is  quoted  at  $25.50,  6-  to  12-in.  $23.50.  16-in. 
and  larger  $22.  Gas  pipe  is  held  at  one  dollar  per  ton  higher 
on   all   markets. 

Pipe — Prices  are  somewhat  higher.  The  demand  for  tubu- 
lar goods  Is  excellent,  one  of  the  manufacturers  of  pipe  oper- 
ating at  80%  of  capacity.  Om-  company  has  taken  a  contract 
for  So  miles  of  8-in.  and  about   10  miles  of  smaller  pipe. 

Discounts  are  1%   less  as  follows: 

Black  Galvanized 

%-  to  2-ln.  steel,  butt  welded 79%  fiXV4% 

2V4-   to  6-ln.  steel,   lap  welded 78%  H7V4%o 

7-  to  12-ln.  steel,  lap  welded 76%  65%  V4 

At  these  (ll.Hcotint.t.  the  net  prices  of  pipe  per  foot.  In  large 
lots,  at  Pltt.sburgh  are  hh  follows: 


H   In. 
1  In. 


1J4  In. 
1%  In. 
2  In... 


Black 

2.41 
3.57 
4 .  M.1 
5.77 

1  .n 


-Cents- 


3  62 
5.35 
7.24 
X.fiS 

I  1  .  6r> 

I  .S  .  <l  I 
24  .  H6 
35.42 


Diameter     Black 

5  In 32.  BB 

6  In 42.24 

7  In B7.12 

S   In 60.00 

!t   In 82.80 

10  In 98.88 

11  In 11.11 

12  In 1.21 


!H   In 12.87 

sTn 16.83 

4  m 23.98 

Khrrta — The  price  of  galvanized  sheets  may  have  been 
higher  In  the  early  cliiy.M  of  th.'  industry,  but  at  no  time  since 
they  have  been  so  succeH.Hfnll V  used  In  Huch  a  varli-ty  of  In- 
flustrles,  hiivn  prices  eviT  Honred  to  such  levels.  Some  gal- 
vanized  shiM'ts    now   <'ominanil    u    higher    price    than    titi    plali'. 


and  it  is  difficult  to  see  how  galvanized  sheets  can  be  used 
to  any  extent  with  the  present  prices  of  spelter  in  vogue. 
Some  manufacturers  are  turning  their  attention  to  a  lead  coat- 
ing of  sheets,  an  expedient  which  was  tried  in  the  early  days, 
and  something  which  may  now  be  successful.  But  it  is  need- 
less to  say  that  a  lead  coated  sheet  cannot  be  experimented 
with  and  put  on  the  market  in  time  to  help  very  much  in  the 
present  situation.  The  demand  for  black  sheets  has  increased 
rapidly.  No  doubt  exists  but  that  many  manufacturers  are 
using  black  sheets  where  the  galvanized  were  heretofore  used 
almost  exclusively.  The  following  quotations  are  for  large 
lots  of  sheets  f.o.b.  Pittsburgh,  and  small  lots  in  store  New 
York: 

/ Cents  per  Pound , 


Large  lots 

Warehouse 

de 

livery 

Pittsbu 

•gh 

New 

Yoi 

k 

Black 

•Galv. 

Black 

•Galv. 

No.   10 

1.55 

2.60 

No.    12 

1.55 

2.70 

No.    14 

1.60 

2.70 

No.    16 

1.65 

2.80 

2.35 

3.50 

Nos.    18 

and 

20 

1.70 

2.95 

2.40 

3.65 

Nos.   22 

and 

24 

1.75 

3.10 

2.45 

3.80 

No.    26 

1.80 

3.30 

2.50 

3.95 

No.    27 

1.85 

3.45 

2.55 

4.25 

No.    2.S 

1.90 

3.60 

2.60 

4.65 

•Quotations 

nominal. 

Steel  Sheet  Piling — Prices  continue  practically  without 
change  at  $1.50  to  $1.60  per  100  lb.  f.o.b.  Pittsburgh. 

Wire  Rope — Business  shows  some  increase,  but  the  demand 
is  not  yet  up  to  normal.  Discounts  are  unchanged  at  47  and 
5%  from  list  for  galvanized,  and  55  and  5%  for  bright.  At 
these  discounts  the  net  prices  of  wire  rope  at  the  mills  are  as 
follows: 


iameter  in 

Pi 

ice  per  Foot 

Inches 

Cast  Steel 

C 

rucible  Steel 

Plow  Steel 

2% 

$0.75 

$0.90 

$1.07 

2y4 

0.61 

0.73 

0.86 

0.47 

0.57 

0.67 

1% 

0.39 

0.49 

0.58 

1% 

0.28 

0.34 

0.40 

1% 

0.20 

0.24 

0.27 

1 

0.13 

0.15 

0.18 

% 

0.08 

0.09 

0.11 

% 

0.06 

0.07 

0.08 

Old  .Materials — Prices  are  lower  at  many  points  in  the 
country.  The  decision  of  Italy  to  enter  the  war  brings  up  a 
new  problem;  for  years  this  country  has  been  the  dumping 
ground  for  all  the  cheaper  kinds  of  scrap.  Will  more  or 
less  now  be  required?  The  New  York  market  is  dull  and 
prices  are  as  follows: 

Per  Gross  Ton 

Heavy-melting  steel  scrap   $8.75  to    $9.00 

Pipes   and    flues 8.00  to      8.25 

No.    1    railroad   wrought 10.50  to    10.75 

Stove   plate    7.75  to      8.00 

No.    1    machinery   cast 11.50  to    11.75 

Wrought    turnings    6.00  to      6.25 

The  Chicago  market  shows  no  scrap  but  railroad  offerings 
are  not  coming  in  quite  so  heavily.  The  following  prices  are 
current: 

Per  Gross  Ton 

Heavy-melting     steel     scrap $9.50  to    $9.75 

Per  Not  Ton 

No.    1    railroad   wrought $9.00  to    $9.50 

No.    2   railroad    wrought S.25  to      8.75 

No.    1   cast   scrap 9.00  to      9.25 

Pipes   and    flues 6.50  to      6.75 

Agricultural   malleable    7.25  to      7.50 

Railroad   malleable    S.25  to       8.50 

The  Pittsburgh  market  is  no  firmer  but  there  Is  a  gen- 
eral belief  that,  with  the  gradual  but  constant  enlarging  of 
mill  operations,  prices  will  improve.  There  has  been  no  large 
accumulation   and    materials   are    in   strong   hands. 


Per  Grosi 

Heavy-melting   steel   scrap $11.75 

Rerolling    rails     11.75  to 

No.    1     foundry    cast 12.00  to 

Old    car    wheels 11.75  to 

Machine    shop    turnings 7.75  to 

Railroad    malleable     10.50  to 


Ton 


12.00 

8.00 

10.75 


Chain — Prices  are   steady   and   without   change,   as   follows. 
These   prices  are  per  100  lb.,   f.o.b.    Pittsburgh: 


'■0 


a>" 
In 4.9.^ 

,%    In 3.95 

%    In 3.40 

,'«    In 3.20 

EXTRAS    TO    AHOVH    LIST    PKK 
For  KM 

,»„-ln.    and    'i  -In $1..''>0 

I'o-ln.  und   larger 1.2.'i 


and  ,'«  In 
%  and  U  In 
\  and  il  In. 
%  ond  I;  In. 
1    to    H4    In. 


$3.00 

2.90 

2.80 

2.70 

2.60 

POUNDS 
For  HHB 
$2.00 
1.75 


WIrr — Some  of  the  wire  mills,  which  have  orders  for  war 
materials,  have  made  new  high  records.  The  shlimients  of 
barbed  wire  Into  Italy  have  been  very  heavy  for  the  la.it 
two  inontliH.  The  price  of  .spelter  has  priictleally  taken  gal- 
vanized wiro  out  of  the  market.  Annealed  fence  wire  sells  at 
$1.3.".f(r  1.40    and    painted    barbed    wire    $1.60,    both    fob.    IMtts 


.Iiiiic  :t.  i:m.> 


ENUINEIOinN(J     N  i:\vs 


:{()!» 


tiiirKh.  Woven  wiro  fcncInK  In  quotcil  nt  73%  illnrouiit  for 
oiirloiiilM,  71';  In  lUOO  roil  lotN  unci  70';;  for  Hniall  IuIh,  nil 
f.ii  1'.    ritlMliiiiKli. 

Frrlulx  l»ii«c«i-  The  frclKht  rutoH  iin  niilnh.d  m.'.l  |ir"<lintH 
ri'oin  till'  rillHlMii'Kli  (llNtrlct,  Ini'lmllnK  |ila(i-N.  Nlrin'iuriil 
hIiiiix'H,  iiiorrhant  Htri'l.  liiirN.  |il|ir  lllllnKN,  |>litln  iinil  kmIviiii- 
l«fil,  wlri>  hullM,  rlvi'lH,  ii|ilki-M,  I>oI|m.  I>liii-k  hIici<Im  (i'Xrf|>l 
iiliinlNlifd).  cliiiln.  •tc.  ai'K  im  riillnwH,  In  r.rntn  pir  Inn  lli. : 
lUiHton.  IS'ic;  llunrnlo.  II, rt..  lliilllnioro,  ir.,4r.;  ( •livnlaml. 
lO.r.iM  Cliu'lnnatl,  ir>,.Sr.;  (.'hlcaud.  IKSi'.;  Iiimivit,  ("olu..  fix. fin.; 
New  Oil.winii,  3(ii-.;  Now  York,  IfiWc;  l'lillii<U>liiIila.  15, !•(•.; 
St,  I.oiilM,  23, Co.;  MlnniHiitii  ami  St.  I'liul,  32. Uc-.;  Parlrt>!  Coam 
tall    rail).    .sUiv 

Mrrchnnt  .Htrrl  IIiihIih-hh  nIiowh  an  Irnpt'ovi'nx'iit  but 
Htoi'U.'i  111  the  lianilH  <>r  JuIiIh'IH  ari<  larK<>  aiiil  In  ('iinMiM|iii>n<'i- 
till'  folluwhiK  Miiiilatliinx  may  In-  hImiiIi'iI  at  llinux.  rriri-ii  from 
Joliliora"  »tor<-  In   Now    York   an-  iih  followH: 

Ci'IltM 

Per  Pound 
UoHned  Iron: 

1  to  1  T«   in.,  round  nnd  squnro 1.86 

l>V   to  -I   In.   X   '%    to   1   In 1.86 

1  <a  to  4  In.  X  Vi  to  A  in 2.06 

Norway    Imrs    3.20 

liurdi'nM   bar  Iron    3.16 

Soft  sti'd:  • 

•"Vi   to  3  In.,   round  nnd  H(|uare 1 .86 

1  t>i  fi  In.  X   •■>;   to  1   in 1  .SB 

1  to  6  In.  X    V  'i'»l   1°. 2   00 

Ri.d.s— "S,    and    IJ     In 1.96 

liands— I  «..   til  i.x,'„    In.  to  No.  8 2,16 

UianiH  una  channi-Is — 3   to  16  In 1 .90 

AnKl«"s: 

3  In.  X   >4   In.  and  larger 1.90 

3   In.  X   ,'.,    in    and    'i    In 2,35 

IH  to  2'%   In.  X   ,^    In.  and  thicker 2.00 

11^   to  2H   In.   X    'i   In 2.10 

1   to   114    In.   X    A    In 2.10 

1  to  1'4   In.  X  \i  In 2.15 

Tees: 

1%   to  2i'.xVi    In 2.05 

H4    to   2V4xA    In 2.15 

3    in.    .-ind    larger 1.95 

i(i:iM'<>i<4'i>(;  >iATi<:iti.\i.s 

llar.H,  (»n<T«'t»-  Ki-liiforcInK — Hu-siness  shows  an  improve- 
ment and  there  is  a  Kroat  deal  of  activity  at  the  mills  due  to 
the    manufacturer    of    larger    bars    for    war    materials. 

, Cents  per  Pound > 

Delivered 
from 
Mill  Shipments   'Warehouse  'Warehouse 

Size  Pittsburgh  Pittsburg^h  New  York 

%-in.    and    larger...  1.20  1.5.">  2.00  to  2.05 

H-in 1.2.T  1.70  2.0.''>  to  2.10 

',4 -in 1.40  1.85  2.20  to  2.25 

%-in 1.50  1.95  2.30to2.3r> 

Vi-in l.SO  2.25  2.65  to  2.70 

•Bars  from  warehouse  are  cut  to  desired  length  without 
extra  charge. 

Trlanele  Mesh — Prices  continue  steady  and  there  is  a  fair 
inquiry: 

PRICE  PER  100  SQ.FT. 

, Plain  Material ^  , Galvanized , 

Less  Than  Less  Than 

Cross  Sec.  Car  Lots  Car  Lots 

Btj'le         Area  per         Carload         and  Over      Carload     and  Over 
Ko.         Ft,  Width  Lots  10.000  Sq,Ft.       Lots     10.000  Sq.Ft. 

t4  0.102  $1.00  $1.23  $1.12  $1.34 

5  0.077  O.SO  0.97  0.89  1.00 

6  0    05.S  0,r.3  0.77  0.71  0.84 
f7  0.041  0.49  0.60  0.55  0.66 

123  0.170  1.69  2.05  1.88  2.24 

24  0.142  1.4fi  1.77  1.62  1.93 

25  0.124  1.2!l  1.57  1.43  1.71 
t26  0.110  1.17  1.42  1.30  1.55 
t27  0.0S5  0.96  1.17  1.07  1.2S 

28  O.OCfi  O.SO  0.97  0.89  1    06 

29  0.019  0.66  0.80  0.73  0.87 

31  0,261  2.49  3.02  2.76  3.29 

32  0.225  2.16  2.62  2.40  2.86 

33  0.196  1.93  2.34  2.14  2.55 

34  0.146  1.4S  1.80  1.64  1.96 

35  0.109  1.117  1.42  1.30  1.55 

36  0.075  0.87  1.05  0.97  1.15 
38  0.380  3.55  4.30  3.93  4.68 

t39  0.325  3.05  3.70  3.38  4.03 

40  0.2S3  2.68  3.25  2.97  3.54 

41  0.208  2.05  2.48  2.27  2.70 

42  0.151  1.55  1.88  1.72  2.05 
t43  0.101  1.10  1.34  1.23  1.46 

MKT.\l.S 

Copper — Prices  have  about  held  their  own  since  last  month. 
Production  has  increased,  and,  with  it,  consumption.  One  of  the 
features  of  the  copper  market  is  that  American  electrolytic 
sells  in  T-ondon  at  about  %c.  per  lb.  less  than  is  charged  to 
consumers  here.  Sales  have  been  made  in  New  York  for 
deliver.v  in  London  at  ISc.  f.o.b.  New  Y'ork.  and  resales  made 
at  London  at  ISc.  to  ISUc.  f.o.b.  New  York,  are  making  an 
impression  on  the  consumers,  but  a  further  readjustment  and 
real  competition  among  producers  to  balance  selling  prices  arc 
probable.  During  the  last  of  the  month  domestic  manufac- 
turers bought  electrolytic  from  large  producers  at  18%c.  de- 
livered 30  days  for  shipment  from  June  to  August,  while 
second  hands  find  It  difficult  to  sell  small  lots  at  18%c.  deliv- 


ered 30  diiyM,  I„uki<  copiier  huM  Nold  nt  23c.  In  Nnw  York,  and 
ImiulrleH  iiro  lielnK  made  for  1916.  I'^xportN  Nlnc«  the  llr«t  of 
May   havii   I n   about   2!i,0iiii   tonN. 

Tin  The  metal  Iiiin  nirtlier  deillMed  In  price  Ninoo  May  1. 
l.arKe  liiiportH  have  mi  dniibt  'onlrlbiited  to  the  decline,  beMldu 
wlilrh  till'  miirUet  Iiiin  Ihi'Ii  dull  Kar-orf  poHllloiiH  are  weaker, 
ami  iieailiy  llii  In  aiNo  eiiHler  iiwIiik  In  llie  Niiiall  demand. 
Am'IviiIn  riir  .Mav  atiiiitiiit  to  abniil  6111111  InoH  II  In  liitereHtlng 
to  mile   that    Nome    llaiika    and   CIiliieMe    llii    Ih   lnInK   ofTered   and 

^lrom|lt  Nhlpment  from  llatavlu  In  ofTeri'd  at  Sfi-^c.  Kpot  tin  In 
leld  at  3741',  with  nearby  poHltliMiM  at  37c,  .June  delivery  at 
Sn-'i^c,  July  at  3n>.^e.,  AuKUHt  an<l  later  poNltlonH  nt  3flc. 
PrIceN  are  nuniltial  only  and  under  prcHcnt  condltlonM  there 
In    little   oppiirtunlty    for   large    trade. 

I.rnd — I'rIeeH  have  advanced  Hlnc^  laHt  month  and  ItM  poHl- 
tlon   In  Ntriing,      In  5il-ton    lotM  for  Mlilpmeiit   from   the  Went  tho 

priee  a.lvai d  to  4,riOe,     Si.ot  In  the  o|ieii  market  at  New  York 

wiiN   held   at    4,51)1',  and  at    lOaHt   St.    LoiiIh   4,42ViC. 

ftprllcr  The  market  liaN  been  In  more  or  N-nn  of  an  excited 
state  ever  Hlllce  the  begllilllllg  of  the  molllh.  Pi  leeN  have 
Hteadily  advani'ed,  and  are  nominal,  owing  to  the  Ncarclty  of 
Hpot.  The  high  prlciM  mav  bring  about  ii-m.-iIi-.m,  but  llrMt  hundit 
have  but  little  to  ofT.i.  Spot  at  .New  York  In  qiiolid  at  21c. 
and  at  Kasl  St.  LouIh.  June  and  July  metal  In  nominal  at  20c. 
No  HalcH  are   reported   of   AugUHt  and   September   metal. 

Old  MctnlH — A  fair  demand  has  exlHted  but  advanced 
sharply.     Selling  prices  arc  approximately: 

Cents  per  Pound 

IT.'h 

17 

14  % 

13.50 

12.00 

11.00 

13.25 

12.50 

3.90 

„,       .  3.65 

Zinc,    scrap    14.00  to  16.00 

MiMfellnnrouN  MetiilH — Prices  of  various  brass  products  are 
higher  than  ever  before.  The  following  quotations  are  more 
or  less  nominal,  due  to  the  inability  to  forecast  the  market 
even  for  a  day  or  so: 

I'cr  I'ound 
Brass  tubes,  iron-pipe  sizes: 

%    in 29.00 

%    in.   to  3  in 28.00 

3  %    in 28.00 

4  in 29.00 

Brass    rods     24.00 

Brass  sheets    24  00 

Solder      29.00 

Copper    tubes    29.00 

Zinc   sheets    25.00 

Copper    sheets    25.00 

Pig  tin    (five-ton  lots,  cash) 38.00 

Bismuth     $3.75  to  $4.00 

CLAY  PRODICTS 

Sewer  Pipe' — As  expected,  the  arrival  of  warm  weather 
has  caused  a  general  improvement  in  the  market.  Moreover, 
there  is  a  decided  increase  in  the  amount  of  sales  as  compared 
with  the  corresi)on<ling  time  last  year.  Prices  remain  un- 
changed, the  following  discounts  being  effective:  On  3-in.  to 
24-in.  sizes,  HO^i  off  list;  27  and  30  in,,  70'/,;  30  and  36  in., 
65%.     At  these  discounts,   prices  are  as  follows: 

PRICE  OF   SEWER   PIPE   PER   FOOT 
S'ze  Size 


Copper,    heavy    cut    and    crucible. 

Copper,   heavy  and   wire 

Cojiper,    light   and    bottom 

Heavy    Machinery    composition.  . 

Brass,  heavy 

Brass,  light 

No.   1   clean   brass  turnings 

No.    1    composition    turnings 

Lead,    heavy    

Lead,    tea 


3-in $0.05 

4-in 0.05 

5-in 

6-in 

?-in 


IS-in $0.38 


10-in. 


20- 

22-in. 

24-in. 

27-in. 

3n-in. 

33-in. 

36-in. 


0.43 
0.60 
0.65 
1.35 
1.65 
2.20 
2.45 


0.08 

0.08 

0.11 

0.16 

12-in 0.20 

15-in 0.27 

Flue  Lining — A  considerable  improvement  has  been  shown 
during  the  month,  and  conditions  are  very  favorable  for  a 
large  volume  of  business.  However,  the  discounts  remain 
unchanged  at  80%  off  list.  At  this  rate,  prices  are  unchanged 
as  follows: 

FLUE  LINING  PRICE  PER  FOOT 


Weight 

Price 

Weight 

Price 

Size 

in  Lb. 

per  Ft. 

Size 

in  Lb. 

per  Ft. 

4V2xSV2-in. 

14.  .  . 

..  .$0.07 

8  i/.xlS-in  .  . 

45.  . . 

.  .  .$0.1S 

4Hxl3-in.  . 

20. . . 

..  .    0.09 

13xl3-in.  .  . 

45. . . 

...    0.17 

7V2x7%-in. 

. 15.  .  . 

..  .    O.OS 

13xlS-in.  .  . 

57... 

.  .  .    0.24 

SV-xSiA-in. 

IS.  .  . 

..  .    0.09 

ISxlS-in.  .  . 

75.  .. 

...    0.40 

8>^xl3-in.  . 

2S.  .  . 

...    0.13 

MISCELL.VXKOrS 

ItalUvny  Ties — No  activity  can  be  reported.  Conditions  re- 
main about  the  same  as  a  month  ago.  Manufacturers  look 
fordward  to  an  improvement  during  July.  First-class  stand- 
ard ties,  7x9  in,  by  S  ft,  6  in.  are  selling  at  73c.;  6xS  in.  by 
8  ft.  at  60c.     These  prices  are  f.o.b.   New   York. 

AHpiialtum — Tho  demand  for  sheet-asphalt  pavements  in 
the  last  three  years  has  been  nothing  short  of  marvelous, 
prices  in  the  South  and  Jliddle  West  making  possible  a  pave- 
ment increasing  in  popularity,  yet  low-priced  and  durable. 
This  is  due  in  a  large  measure  to  the  great  demand  for  the 
moderate  priced  Mexican  asphalts,  which,  since  their  introduc- 
tion about  three  years  ago,  have  practically  revolutionized 
the  sheet  asphalt  paving  industry.  Prices  for  the  finished 
pavement  in  the  South  and  East  run  from  $1.50  to  $1.65  per 
sq.yd.  for  1-in.  binder  and  2-in.  top.  The  price  for  Mexican 
paving  asphalts  for  this  class  of  work,  has  declined  to  about 
$13.50  per  net  ton.  f.o.b.  refineries,  in  wooden  barrels.  Indi- 
cations are  for  extensive  shipments  to  the  West  and  South, 
with   prices   holding   steady. 
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RAIL>VAYS 

New  York. — Jerseyfield  Ry. — Plans  are  being  made  by  this 
company  for  the  extension  of  its  line  for  a  distance  of  seven 
miles,  from  Salisbury  Center,  N.  Y.,  to  the  timber  lands.  P.  D. 
Mang.   Dolgeville.  X.  T.,   is  interested. 

Xorth  Carolina — .\tlantic  &  Western  R.R. — This  company 
is  making  survevs  for  the  extension  of  its  line  from  Benson 
to  Mt.  Olive,  N.  C.  H.  P.  Edwards,  Sanford.  N.  C.  is  Supt.  and 
Pur.   Agt. 

South  Carolina — Savannah.  Piedmont  &  Western  Ry. — Pre- 
liminary surveys  have  been  made  by  this  company  for  the 
construction  of  its  proposed  railway-  from  Augusta  to  Green- 
wood, S.  C.  about  60  miles.  J.  Pelton  Clark,  Engr.,  42  Cedar 
St.,  New  York.  N.  Y.,  is  interested.     Noted  Apr.  8. 

South  Carolina — The  Truitt  Lumber  Co.,  Norfolk.  Va.,  will 
extend   its   railway   from   Fowler   to   Nesmith,   S.   C. 

+Illlnoi.'< — Burlington.  Mississippi  &  Eastern  Ry. — Accord- 
ing to  press  reports  this  company  has  awarded  the  contract 
for  the  construction  of  i^s  proposed  railway  from  .\pree.  111., 
to  a  point  opposite  Muscatine,  Iowa,  to  the  GULF  CENTRAL 
CANADIAN  CONSTRUCTION  CO..  Minneapolis,  Minn.  Noted 
Mar.   4. 

\Vii)oon.<«in — Bayfield  &  Western  Ry. — Acording  to  press  re- 
ports plans  are  being  prepared  by  this  company  for  the  exten- 
sion of  its  line  from  BavfieUl.  AVis.,  to  Herbster.  Wis.,  to  con- 
nect with  the  Northern  Pacific  Ry..  making  a  direct  route 
from  Duluth,  Minn.,  to  the  Bayfield  and  Cornucopia  Dis- 
tricts.    H.  C.  Hale.   Bayfield,  Wis.,  is  Secy,  and  Gen.  Mgr. 

.Vrkanftas — Ingleside  &  East  Arkansas  R.R. — This  company 
is  being  organized  for  the  purpose  of  constructing  a  rail- 
way from  Ingleside  to  Fisher,  Ark.  S.  B.  Richmond,  St. 
Louis.    Mo.,    is    interested. 

Texan — Henry  L.  Lindsley,  Mayor  of  Denton.  Tex.,  and 
associates  contemplate  the  construction  of  a  cut-off  railway 
from   Krum   to   Denton,   about   seven  miles. 

Texax — C.  O.  Williams.  Corpus  Christi,  is  interested  in  the 
construction  of  a  railway  to  connect  Beeville.  Cadiz.,  Oak- 
\'ille   and    Three   Rivers.    Tex.,   about    23    miles. 

Texas — Preliminary  arrangements  are  being  made  and 
work  will  begin  about  Aug.  1  for  the  construction  of 
the  proposed  railwav  to  connect  Midland,  Andrews.  Seminole 
and  Brownville,  Tex.  W.  L.  Carwile,  Dallas,  and  T.  J. 
0"Donnell.   Midland,   are   interested.     Noted  May   13. 

Oklahoma — Atchison,  Topeka  &  Santa  F4  Ry. — This  com- 
panv  has  purchased  the  Oil  Belt  Terminal  Ry..  from  Jennings 
to  Oilton.  Okla..  and  the  Cushing  Traction  Co.,  from  Cushing 
to  Pemeta.  Okla.  The  company  proposes  to  construct  a  line 
from  Pemeta  to  Oilton  and  a  branch  from  Pemeta  to  Drum- 
right.  F.  M.  Bisbee,  Amarillo,  Tex.,  is  Ch.  Engr.  Western 
Lines. 

Arizona — Tucson.  Cornelia  &  Gila  R.R. — Bids  will  be  re- 
ceived until  June  10  by  John  C.  Greenway,  Warren.  Ariz.. 
Gen.  Mgr..  for  the  construction  of  38  miles  of  this  com- 
panv's  proposed  line  from  Gila  Bend  to  a  point  near  Ajo. 
R.   H.   Jones.   Gila   Bend,   is  Ch.   Engr.      Noted  May   27. 

Oregon — Spokane,  Portland  &  Seattle  Ry. — Plans  are  being 
considered  by  this  company  for  the  construction  of  two  miles 
of  spur  track  for  its  yards  at  Bend.  Ore.,  across  the  Des 
Chutes  River.     A.  M.   Lupfer.   Portland,   is   Ch.   Engr. 

ELECTRIC    RAIL^VAYS 

Sprlnirfleld,  MasM. — The  Springfield  St.  Ry.  Co.  is  consider- 
ing the  petition  of  the  Van  Horn  Citizens  Club  for  an  exten- 
sion of  its  line  from  Chestnut  and  Carew  St.,  through  Carew 
St.  to  connect  with  the  present  tracks  on  Page  Blvd.  R.  G. 
Tyler  is  Ch.   Engr. 

Middletown,  Conn. — The  Middletown  &  Chester  Ry.  Co.  has 
been  incorporated  to  construct  an  electric  railway  from 
Middletown  to  Chester.  The  incorporators  are:  Richard  H 
Bunce,  Gustaf  B.  Carlson,  Isaac  Spear,  Randolph  S.  Lyon. 
George  Burnham,  Eben  Jackson.  Dale  D.  Butler,  Middletown. 
and  Robert  W.  Perkins,  Norwich.     Noted  Dec.  24. 

IVew  York,  \.  Y. —  (Borough  of  Queens) — The  Manhattan 
&  Queens  Traction  Corporation  contemplates  the  construction 
of  a  loop  from  Queens  Blvd.  along  Van  Dam  St.  to  Review 
Ave  along  Review  Ave.  to  Laurel  Hill  Blvd.  to  Packard  St 
and  'back  to  Queens  Blvd.,  Long  Island  City.  S.  B.  Severson, 
Queens  Plaza  Court,  Long  Island  City,  is  Pur.  Agt.  and  Gen 
Mgr. 

Port  .lervln,  N.  Y. — The  Port  Jervis  Traction  Co.  is  pre- 
paring pl.ins  to  extend  its  line  to  Milford,  Penn.  W.  E. 
Guthrie,   Port   Jervis,   is  Gen.   Mgr. 

Syrneiine,  >.  Y. — The  New  York  State  Rys.  Co.  will  spend 
$75,000  for  the  Improvement  of  its  line  on  East  Genesee  St. 
P.   J.   Honold,  Syracuse,   Is  Pur.  Agt. 

Koppel.  Penn. — The  Pitt.sburgh,  Harmony,  Butler  &  New 
Castle  Fly  Co.  has  completed  surveys  for  the  construction  of 
Its  proposed  extension  from  Koppel  to  New  rjalilee.  The 
line  will  connect  with  the  Pittsburgh,  Lisbon  &  Western  R.R., 
a  stcnm  road  extending  from  New  Galilee  through  Darlington 
to  Lisbon,  Ohio,  which  will  be  purchased  by  the  I'lttsburgh, 
Harmony,  Butler  *  New  Castle  R.R.  and  converted  Into  an 
electric    line. 

l.ynfhhnrK.  Va. — The  Lynchburg  Traction  &  IJght  Co.  has 
applied  to  the  CItv  Council  for  a  franchise  to  extend  Its  line 
from  the  Fair  Grounds  to  Ft.  Hill.  J.  W.  Hancock.  Lynch- 
burg,  Is  Gen.   Mgr    and   T'ur.   Agt. 

PnrkeriaburK,  W.  Vn. —  Preliminary  arrangements  are  being 
made  by  the  CbarlrHton,  I'arkersburg  ."ir  Northern  lly.  Co. 
for  the  construction  of  Its  proposed  electric  railway  from 
I'arkersburg  to  rhiirU'Hton.  about  71  mlU-H.  K  M  Stephenson 
la    Interested.      Notiil    Sept     21. 

^linln.  «n.— fOIMclal)— The  Lulu-Homer  R.U.  Co.  has 
awarded  the  contract  for  the  construction  of  Its  railway  from 
Lulu  to  Homer,  to  WILLIAM  J.  REDMOND.  Atlanta.  Gn.  Noted 
Jan.    21 

Ilrlia<ol,  Tenn. — Hurveys  have  rompleted  iind  contrnctB  will 
Hoori  III'  awiirdrd  for  the  construction  of  an  electric  railway 
from  N.-wport  to  Klngsport  and  Hrlstol  l^eUoy  I'nrk,  Bristol, 
is   Interi-MteO. 


Cleveland,  Ohio — The  Cleveland  Ry.  Co.  has  applied  to  the 
City  Council  for  a  franchise  to  construct  a  three-mile  exten- 
sion to  its  25th  St.  line  on  State  Rd.  Charles  H.  Stanley  is 
Pur.  Agt.     Noted  May  2". 

Gary,  Ind. — The  Gary,  Hobart  &  Eastern  Ry.  Co.  is  con- 
sidering plans  for  the  extension  of  its  tracks  in  Gary  from 
Broadway  east  to  Virginia  St.  and  north  to  the  mill  gates. 
B.  J.  Schramm.  Hobart,  is  Gen.  Supt.  and  Pur.  Agt. 

Muskegon,  Mich. — The  Muskegon,  Casnovia  &  Saginaw  In- 
terurban  Ry.  Co.  has  completed  surveys  for  the  construction 
of  its  proposed  line  from  Crystal  Lake  to  Muskegon,  about 
SO   miles.      C.   S.   Gamble,   Muskegon,   is   Engr.      Noted   Apr.    29. 

Milwaukee,  Wis. — The  Milwaukee  Western  Electric  Co. 
has  completed  survevs  for  the  extension  of  its  line  to  Merton. 
W.  D.  Chapman.  Steger  Bldg.,  Chicago,  111.,  is  Gen.  Mgr. 

Cedar  Rapids,  Iowa — The  City  Council  has  granted  a 
franchise  to  the  Iowa  Ry.  &  Light  Co.  to  construct  additional 
tracks  on  Fourth  .\ve.  from  Second  to  Third  St.  William 
G    Dows  is  Gen.  jMgr.     Noted  May  27. 

Iowa  City,  Iowa — The  Iowa  City-Muscatine  Interurban 
Ry.  Co.  has  completed  surveys  for  the  construction  of  its 
proposed  electric  railway  from  Iowa  City  to  Muscatine  and 
W^est  Liberty.  A.  L.  Bowen,  Muscatine,  is  interested.  Noted 
Apr.  29. 

Abilene,  Tex. — The  .\bilene  Gas  &  Electric  Co.  is  preparing 
to   extend   its   lines   to   Clyde,   Putnam,   Baird   and   Cisco. 

Honstoit,  Tex. — Franklin  'U'atson  and  W.  N.  Vinton,  Colum- 
bus, Ohio,  have  taken  over  the  holdings  of  the  Beaumont- 
Houston  Interurban  Ry.  Co.  The  new  owners  have  applied 
for  a  charter  and  will  organize  a  company  to  construct  the 
line.     Noted  Jan.   21. 

Marfa,  Tex.- — Preliminary  arrangements  are  being  made 
and  contracts  will  soon  be  awarded  for  the  construction  of 
the  proposed  railway  from  Marfa  to  Ft.  Davis,  Tex.,  about  IS 
miles.  B.  T.  Musgraves,  Ft.  Davis,  is  Pres.  and  H.  A.  Hard- 
away,   Deming,  N.  M.,   is  Ch.   Engr.      Noted  Apr  15 

Salem,  Ore. — The  Willamette  Valley  Southern  Ry.  Co.  is 
preparing  plans  for  the  extension  of  its  line  from  Salem  to 
Mt.   Angel.      F.   W.    Hild.   Portland,   is  Gen.   Mgr.      Noted   May   6. 

Suisun  City,  Calif. — The  Northern  Electric  Co.  plans  to 
construct  a  seven-mile  line  from  Suisun  City  to  Oakland. 
W.  A.   McGovern,  Chico,   is  Gen.   Mgr. 

LIGHT.  HEAT  .VXD  POWER 

Reading,  Ma.-^s. — Bids  will  be  received  until  June  5  by  the 
Municipal  Light  Board  for  constructing  extensions  to  the 
present  distribution  system  of  the  municipal  lighting  system. 
George  L.  Flint.  179  Main  St.,  is  Secy,  of  the  Bd.  Noted 
May  13. 

■Worcester,  Ma.<is. — The  Worcester  Electric  Light  Co.  has 
decided  to  build  an  addition  to  its  Webster  St.  station  at  an 
estimated  cost  of  $160,000.  The  plans  provide  for  a  one-story 
80.\104-ft.  building  and  a  175-ft.  chimney.  Space  will  be  pro- 
vided for  eight  boilers,  but  only  two  will  be  installed  at  pres- 
ent, of  1050  hp.  each.  They  will  be  equipped  with  mechanical 
stokers.  A  hot-water  heater  will  also  be  installed.  R.  W. 
Rollins  is  Pres.  and  Mgr. 

^Vorce8ter,  Mass. — The  City  Council  has  authorized  an  ap- 
propriation of  $8000  for  improving  and  enlarging  the~  power 
plant  of  the  City  Hospital. 

Rochester,  N.  Y. — The  Vacuum  Oil  Works.  Rochester,  has 
applied  for  a  permit  to  build  a  one-storv  power  house  at  904 
Exchange  St.     The  estimated  cost  is  $4000. 

Newark,  N.  J. — It  is  reported  that  the  Central  Dyestuff  & 
Chemical  Co.  contemplates  the  construction  of  a  power  plant 
in  connection  with  its  plant  on  Plum  Point  Lane.  M.  N. 
Shoemaker  is  Engr. 

+Perth  .\mboy,  N.  J. — The  Board  of  Aldermen  has  awarded 
the  contract  for  the  construction  of  a  municipal  electric-light 
plant  to  the  W.\TSON-FLAGG  ENGINEERING  CO..  27  Thames 
St.,  New  York,  N.   Y.,  at  $122,082.     Noted     Mar.  25  and  Apr.  22. 

West  Hoboken,  N.  J. —  (Official) — Bids  will  be  received  un- 
til June  9  by  August  L.  Wachlin.  Town  Clk.,  for  lighting  the 
streets  and  public  pl.ices  of  the  town. 

+St.   Clair,   Penn. — The   Borough   Council   has    awarded   the 

contract  for  extensions  and  improvements  to  the  municipal 
electric-light  plant  to  the  HAZLETON  MACHINERY  &  SUP- 
PLY CO.,   242   West   Broad   St..    Hazleton.      Noted   May   27. 

Indian  Head,  Md. — See  item  under  "Federal  Government 
Work." 

Plymouth,  N.  C. — At  a  recent  election,  the  citizens  defeated 
a  bond  Issue  of  $1.2,000,  which  was  to  have  been  used  for  the 
Installation  of  a  municipal  electric-light  plant.     Noted  Apr.  29. 

Winder,  <ia. — It  Is  reported  that  the  city  will  replace  Its 
present  steam  generating  system  with  electric  power. 
ICnergy  will  be  purchased  from  the  Georgia  Ry.  &  Power  Co., 
Atlanta,  which  will  extend  Its  transmission  line  from  Gaines- 
ville to  Winder.  J.  T.  Strange  Is  Chn.  of  Bd.  of  Water  & 
Light  Comrs..  Winder. 

WhlteeuMtlr,  La. — See  Item  under  "Water  Supply — Irriga- 
tion." 

CroHsvllle,  Tenn. — It  Is  reported  that  E.  B.  .Jones  and  John 
E.  ilreen  are  interested  in  the  establishment  of  an  electric- 
light    plant    at    Crossvllle. 

IVashvllle.  Tenn.  —  The  State  Senate  has  passed  a  bill 
authorizing  .■m  appropriation  of  $7000  for  the  purpose  of 
building  a  transmission  line  from  the  power  plant  at  the  State 
reiiltrntlnrv  to  the  State  Capitol  building  to  light  the  latter 
building. 

ilnrinn,  Ky. — The  Harlan  Commercial  Club  Is  reported  to 
1)0  liileiesleil  In  a  $250,000  electric  power  plant  to  be  built  at 
lliiilan   by  an  asHOcliitlon   of  Cincinnati  capitalists. 

Rlehmond.  Ky.  -The  Dicks  River  Power  t^o..  which  was 
organized  sdnio  lime  ago  to  build  a  hvdro-electrlc  plant  In 
ceiilial  Kentucky,  will  soon  begin  work,  according  to  press 
reports.      I*   H.   lierrlrigton,   Richmond,   Is   Pres. 
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rmilou.  «>hio — ^It  Im  roportnd  llliil  thn  Ciiiitiiii  Islcclrlr  Co. 
hiiM  pUKliMHiul  II  HitK  on  wlili'h  III  liiillil  an  uilillUnii  (<i  IIh 
powoi  Hliilliui.  Tlio  roniimiiv  Iiiih  iiiiIIiim  Ixi'iI  lin|iriivi<lii«ti(H 
to  ItN  HjHitMii  III  i-oMt  iibout  ISfiO.OOU.  W.  C  AiidorMon,  Ciinloii, 
Ih   Mki-.   anil   Supt. 

^Inrlrtfn,  Ohli>  -Tho  CItv  Ooiitii-ll  linn  vptoril  (h<<  orillniini-n 
to  piiK'h.isc  I'li'i'lili'llv  for  llic  ii|ii<iutliin  of  tlii<  niiinli'Ipiil  i<li<r- 
tili'-llKlitliiK  Hvnlcin  rioin  llii'  I'm  Un  xliui  K.  Mailrlta  \'  In- 
(iMiii  luiii  li\.  I'd.  'I'll!-  lliillilliiK  <'iiinnillli<i<  iif  Ihi-  Ciiiinrll  lian 
liiM'ti  aiilhoi  l7.i-il  (i>  F«-liM'l  a  Hill'  for  a  piiWKi'  Mlallnn,  ami  llii< 
I.IkI><  foniinlllii'  will  niM-uri'  rNllniiitcN  <if  llm  rout  of  i<i|Ulp- 
pliiK   a    new    niiinU'lpiil   <<l<M-ti'li-   plant. 

minrMvlllr.  «thl«>-  A  Hpiilal  iIimIIom  will  In-  Ik'IiI  Jump  2;! 
to    vot<-   on    (h«   iini'Htloii   of    UHiiInK    (3ri,00ll    In    IioiiiIh,    tlio    pio- 

> (Ih  of  whirl)   will   li  '  ohimI   for   liniiruvliiK  (!<•'   niiinlrlpal  i<l<<i'- 

Irlr-llKtillnK   Mydt.in        Nol.'il    May    (!. 

^Ilrrnirn,  Intl.  Th*>  Town  Counrll  liaN  ilorlilnl  to  alianilon 
tlit>  nitinlt'lpal  <-lrrlili"llKl)l  plant,  anil  liax  awanli'il  a  lii-vrai 
.iMltiait  lor  llnlilInK  tho  town  lo  \\\,-  HAWKS  i:i.i:<  "Tit  H"  Cit. 
t'rOHhi-n.  liiil.  'I'liK  latliT  oinpany  will  liiilld  a  l::-nilli'  tiann- 
niisslon    llni'    to    ISicincn. 

AVhllt-Mtomi.  Inil.  KliU  will  l>o  rvcolvoil  until  1  |>.ni.,  Juno 
12.  I>y  Waltoi  S.hooloi,  IM.  of  School  TiuhIoom  of  Worth 
Township,  for  tho  Installation  of  hontlnv,  vontllatlnK  and 
iiliinihinK  oi|tilpinont  in  tho  hlKl>  Hchool  biiildInK  of  Worth 
Tow  nshlp. 

Salt  I.nkr  City,  Ctnh  It  is  roportod  that  tho  Ttah  Powor 
&  Mk'ht  fo.  i>lans  to  spon.l  about  |t.OOO,ltm)  In  oxtondlnK  and 
rol<iillilin»;  Its  proscnl  linos  A  now  st  root -liKht  inK  systoni 
will    ho    Installod    In    Salt    l.ako   City. 

+S«>a(tl<',  Wnnh.  I'ho  lioard  of  ruhlU-  Works  has  awardcil 
tho  contraot  for  tho  Installation  of  an  additional  holler  at 
tho  l.ako  I'nlon  auxiliary  stoani  plant  of  tho  niuniotpal  olco- 
Irii-llKht  plant  to  CHAlU.i;s  C.  MOOUK  &  CO..  San  KranclHCO. 
Calif.,    at    $lS.17r..      Notod    Apr.    1. 

Hull,  tliip. — Hlds  will  be  received  until  -I  p.m..  June  7.  by 
II.  Houlay.  City  Clk..  for  poworhouse  ogulpnient,  to  Include  a 
12iMi-h\>.  water  wheel  and  water  wheel  (governor,  one  net 
doiildo  helical  Koars.  tiOd-kw.  electric  generators  and  a  cen- 
trifugal   pump.      J.   r.   Albert   Uoforost    Is  City    KuKr. 

IlKIIXiK.S 

^lllford.  Conn. — It  is  rejiortod  that  tho  Hoard  of  Selectmen 
and  tho  I'onnccticut  Co.,  New  Haven,  contemplate  the  con- 
struction of  a  reinforcod-concrote  bridne  across  tho  Wopo- 
waun  Uiver.  The  estimated  cost  is  $16,000.  Alonzo  W.  Huins 
Is  First  Selectman  of  Milford.  W.  U.  Dunham,  Jr.,  New  Haven, 
is    Kn^rr.   of   the   Connecticut   Co. 

nryHon   «"lt>-,    N'.   Y. —  (Otiicial) — Bids    will    he    received    until 

1  p.m.,  June  7,  by  the  "Swain  Hinhway  Commission,"  Bryson 
City,  for  the  construction  of  a  .'iOO-ft.  bridge  across  the 
Tuckasepree  River.  Bids  will  be  accepted  for  either  a  steel 
or   concrete   structure.      T.    M.    Howerton    is    Kngr. 

Wntertown,  \.  Y. — -((^tflcial) — Bids  will  be  roceivod  until 
noon.  .Juno  15,  by  Henry  J.  Snook,  City  Treas.,  for  tho  purchase 
of  $107,500  in  bridge  bomls. 

Brielle,  X.  J. —  (Otiicial) — Bids  \vill  be  received  until  11  a.m.. 
June  9,  by  J.  M.  Corlios.  Dir.,  Bd.  of  Chosen  Freeholders  of 
Monmouth  County,  Freehold,  for  the  construction  of  a  bridgre 
over  an  arm  of  the  llanasquan  River  in  Wall  Township,  known 
as  the  Brielle  Bridge.  Georfre  I).  Cooper,  60  Broad  St.,  Red 
Bank,   is  County   Enpr.     Noted   May   13. 

KlIxBbeth,  N.  J. — It  is  reported  that  the  Board  of  Chosen 
Freeholdera  of  Union  County  has  approved  plans  for  a  new 
concrete  arch  at  Union  Ave.  The  estimated  cost  is  $12,000. 
Jacob  I,.  Bauer  is  County  Engr. 

RackenMaok,    N.    J. — (Official) — Bids    will    be    received    until 

2  p.m.,  June  4,  by  the  Board  of  Chosen  Freeholders  of  Berpren 
County  for  constructing:  the  following  bridges:  North  Irving 
St.,  Ridgewood:  Ramapo  Ave.,  Mahwah;  Martha  St.  and  East 
.')4th  St.,  both  in  Saddle  River  Township;  Latchman's  Bridge, 
Riverdale  Township;  Tappan  Rd.,  Borough  of  Harrington 
P.irk;  Washington  I'l.,  Englewood;  repl.Tnking  the  Ander- 
son St.  Bridge,  Hackensack.  Harry  A.  Shuart  is  Clk.,  Bd.  of 
Freeholders.     Ralph  D.  Earle,  Jr.,  is  County  Engr. 

Kearney,  N.  .1. — It  is  reported  that  the  Delaware,  Lacka- 
wanna &  Western  R.R.  will  build  a  viaduct  at  Sandford's 
Crossing  for  the  elevation  of  its  tracks  over  the  Newark 
Turnpike. 

CooperHbar^,  Penn. — It  is  reported  that  bids  will  be  asked 
in  July  by  the  Commissioners  of  Lehigh  County,  Allentown, 
for  the  construction  of  a  concrete  bridge  at  Coopersburg.  The 
estimated  cost  is  $4000.  Robert  Rathburn,  Hunsicker  Bldg., 
Allentoxvn,    is    Engr. 

^Indiana.  Penn. —  (Official) — The  Board  of  Commissioners 
of  Indiana  County  has  awarded  the  contract  for  the  construc- 
tion of  two  bridges  to  the  CURWENSVILLE  CONSTRUCTIO.N 
CO.,  Curwensville,  at  $4493.  Bids  will  be  received  until  noon, 
June  10,  for  the  construction  of  a  county  bridge.  Thomas 
Fealer,    Indiana,   is   County    Engr. 

+PhoenlxvlIle,  I'enn. — The  commissioners  of  Montgomery 
and  Chester  Counties  have  awarded  the  contract  for  a  tem- 
porary bridge  across  the  Schuylkill  River  between  Phoenix- 
ville  and  Mont  Clare  to  the  BENDER  CONSTRUCTION  CO.. 
Phocnixville.  at  $744S.  This  structure  will  replace  the  old 
bridge  which  was  totally  destroyed  by  fire  recently.  Noted 
May   20   under  Mont  Clare,    Penn. 

^V*Ht  CheHter,  Penii. — (Official) — Bids  will  be  received  until 
June  7  by  the  Board  of  Commissioners  of  (Chester  (bounty  for 
the  construction  of  five  bridges;  One  stone  arch  over  Buck 
Run  in  Newlin  Township;  four  concrete  and  I-beam  bridges, 
one  each  in  Penn  Township.  Lower  Oxford  Township,  W^est 
Nottingham  Township  and  New  Garden  Township.  Isaac  Y. 
Ash   is  County   Controller. 

riarkMvllle,  Va. — Bids  will  be  received  until  noon,  June  10, 
by  R.  H.  Easlev.  Mayor,  for  reflooring  and  repairing  the 
Clarksville  Toll  Bridge. 

Lnray,  Va. —  (Official) — Bids  will  be  received  until  noon, 
June  10,  by  the  Clerk  of  the  Circuit  Court  of  Page  County 
for  the  construction   of  a   105-ft.   bridge  over  Hawksblil  Creek 


iibiiul  <iMi<  Millo  friini  Luruy  Altoraiiiitn  hidii  will  be  rncelved 
for  a  I  oInfiM  rod-i'oncrolo  or  hIi-oI  Htructure.  Q.  I'.  Culemufl, 
Itlolimond,    Id    Htiito    Highway    Comr. 

t\\  naihlnuloii.  Va.      lOtllilal)      Tho   Hoard  of  I'ommlHHioriorii 
lapp.ih.iiinoi  U     I'iMinly     Iiiih     awiirdid     tho     iiinlract     for    n 
IiiIiIk'-  a<  Minn  tho  l(a|ipaliiinnook   Klvor  boiwoon   Kiippiihiinriock 
i|iilor    CounlKiH    tu    IC.    M.    A|cCOMIi,   MuniiMnaH.      Notod 
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<'bntlan»oKa,  'IVnii.' — Tho  Htiito  l.oKlHlaturo  hiin  authorized 
llaiiilllon  roiinly  to  build  an  addltluriiil  brldKo  ncroKH  tho 
Til HMi'o    HIvi-r  at   an   onllmatoil  loMt  of  $100,000. 

4llrnilrrM«n.  Ky.  (Dtlliliil)  Tho  l'"lMial  Court  of  lionder- 
Hon   I'oiinly    luin   awaidod    tho   iiiiilrait    for    tin-   lonHtrintlon    of 

10    nlnfor l-iiin<i.to    l.rldK.  ii    to    II.    II     MI.I.Y,    Hnilth    MIIU, 

at  a  total  of  $550^.  ConlrailH  for  ono  lirlduo  oai'h  were 
awardoil  lo  tho  CIIAMI'IO.N  IIHIDUK  Co.,  WIlinlnKton.  Ohio, 
and  Iho  INTKHNTAIO.NAI,  STEEI.  &  IRON  i'.O.,  KvanHville. 
Ind.      Noliil    ,\pr.    ;;;;    and    .May    20. 

I'adiioiih,  Ky.  It  In  roportod  that  th<-  Chlca«o,  liurlington 
\-  CJiilncy  It  It.  Co.  will  soon  bogln  tho  construction  of  a  brIdKe 
a<-rosH  till-  Ohio  Itlvi-r  near  Padiirah.  Tho  oHtlmated  cOMt  Ih 
$4,000,000.      C.    II.    Carllldgo.   Chlrago.    Is    Hridgo    Engr. 

AMhIand,  Ohio  (Olllcial)  — Bids  will  be  received  until  noon, 
June  14,  by  the  Hoard  of  ComniisHlonei  h  of  AHhland  County 
for  the  coiiHtrucllon  or  repair  of  seven  county  brldgoH.  I).  F. 
Hay  Ih  Chn.  of  CoinrH.     H.  C.   Westover  Ih  County  Audr. 

rinolnnall,  Ohio  (Olllilal)-  Kids  will  bo  rocolved  until 
noon.  .Inno  x,  ),\  I'hlliii  Fosdlik,  Dir.  of  Pub.  Sot.,  for  rebuild- 
ing and  ropalihig  I '.i  IiIkis  .N'oh.  1  and  2  on  Crawford  Ave.,  over 
Ludlow    Run.      I'ailie  S.   Johnson    is  Socy.   of  tho    Hd. 

Mo.lrthur,  Ohlo^-Hids  will  bo  received  until  noon,  June  8, 
by  tho  p.oard  of  CommlsHionerH  of  Vinton  County  for  the 
<'onslriiclion  of  a  steol  briilge  on  the  McArthur-Athens  Rd. 
C.    W.    Hrown    Is   County    Audr. 

Sidney,  Ohio — Hlds  will  bo  received  until  10  a.m.,  June  16, 
by  (Joorge  P.  Staloy,  Audr.  of  Shelby  County,  for  the  conatruc- 
tlon  of  a  concrete  arch  over  Panther  Run  Creek  In  Cynthiana 
Townshii). 

+l-:nM(  (•nry,  Ind. — Tho  Board  of  Commissioners  of  Lake 
County.  Ci-own  Point,  has  awarded  the  contract  for  a  steel 
bridge  of  throe  53-ft.  spans  on  concrete  abutments,  across  the 
Deep  Rivor  at  East  Oary  to  E.  H.  CROWELL.  Crown  Point,  at 
$12,924.      Noted    Jan.    28. 

Franklin,  Ind. —  P.ids  will  be  received  until  2  p.m.,  June  7, 
by  thi'  Hoard  of  Conimissioners  of  Johnson  County  for  a 
biidgc    in   Hitisley   Township.      H.    L.   Knox    is   County   Audr. 

i,n  Fayette,  Ind. — No  bids  were  received  recently  by  the 
Commissioners  of  Tippecanoe  County  for  the  construction  of 
a  roinforced-concreto  bridge  at  Sycamore  Crossing.  The  esti- 
mated cost  was  $4000.  The  project  has  boon  held  in  abey- 
ance, and  an  additional  appropriation  will  probably  be  asked 
for  the  structure.      G.   W.    Baxter  is  County  Audr. 

Illehmond,  Ind.- — (Official) — Rids  will  be  received  until  11 
a.m..  June  12,  by  the  Commissioners  of  Mayne  County  for  the 
construction  of  the  Ellis  Culvert.  It  will  be  of  reinforced 
concrete.     L.  .S.   Bowman   is  County   Audr. 

lienton  Harbor,  Miob. — The  City  Council  has  called  a  special 
election  for  June  7  to  vote  on  the  Question  of  issuing  $28,000 
in  bonds  for  the  purpose  of  building  a  concrete  arch  over 
Ox  Creek,  connecting  High  St.  and  East  High  St.  C.  R. 
Wightman    is  City   Engr. 

Concord,  Mich. — It  is  reported  that  the  Mayor  and  City 
Council  have  authorized  the  issue  of  $86,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  building  new  bridges  at 
Main    and    Pembroke    St. 

+Si>rln>jr  Lake,  Mich. — The  contract  for  constructing  two 
bridges  in  Spring  Lake  Township  across  Curtis  and  Smith 
Bayous,  has  been  awarded  to  HOWARD  GARDNER,  Spring 
Lake,   at   $9300. 

Mt.  Steriinnr.  HI. —  (Official) — Bids  will  l)e  received  until 
1  p.m..  June  12,  by  \\'.  O.  Grover.  County  Sui)t.  of  Highways  of 
Hrown  County,  for  the  construction  of  either  a  roinforced- 
concreto  or  steel  bridge  in  Pea  Ridge  Township.  It  will  be  a 
fiO-ft.  span  with  18-ft.  roadway. 

+ AlllHon,  Iowa — The  Hoard  of  Supervisors  of  Butler  County 
has  awarded  the  contract  for  a  number  of  county  bridges  to 
the   MILLER-HEY   CONSTRUCTION   CO..    Waterloo,   at   $18,608. 

Conneil  BlufTN,  lona — It  is  reported  that  bids  will  be  asked 
about  Juno  IS  by  the  Supervisors  of  I'ottawattomie  County 
for  the  construction  of  a  steel  bridge  to  cost  about  $20,000.  It 
will  have  two  60-ft.  and  one  40-ft.  pony  trusses  with  I-beam 
approaches  of  20  and  24  ft.  J.  D.  Hannan  is  County  Audr. 
H.   .M.   Howard   is  Engr. 

Red  Lake  FallN,  Minn. — Bids  will  be  received  until  1-30 
p.m.,  June  11,  by  George  Dupont,  Audr.  of  Red  Lake  County, 
for  the  construction  of  three  reinforced-concrete  bridges  and 
four    culverts. 

Heloit,  Kan. — Rids  will  be  received  until  noon,  June  9.  by 
the  P.oard  of  Commissioners  of  Mitchell  County,  C.  M.  Seidel, 
Chn.,  for  the  construction  of  Bridges  Nos.  810,201  and  86,141 
T.  H.   McCall  is  County  Clk. 

Lincoln,  Kan. — Bids  will  be  received  until  noon,  June  7.  by 
C.  E.  Booze,  County  Clk.  of  Lincoln  County,  for  the  construc- 
tion   of   two    bridges. 

■fNebraHka  City,  Neb. —  (Official) — The  Board  of  Commis- 
sioners of  Otoe  County  has  awarded  the  contract  for  the 
construction  of  five  bridges  during  the  year  to  the  WILSCDN 
REINFORCED  CONCRETE  CO.,  Nebraska  City.  C.  A.  Shannon 
is  County   Engr.      Noted   Apr.   24. 

+  >'orth  Platte.  Xeb. — (Official)— The  Commissioners  of 
Lincoln  County  have  awarded  the  contract  for  the  construc- 
tion of  a  700-ft.  bridge  over  the  North  Platte  River,  two  miles 
east  of  the  Town  of  North  I'latte,  to  the  OMAHA  STRUC- 
TURAL STEEL  WORKS,  Omaha,  at  $29,250.  Noted  Apr.  15 
and    29. 

0'»ill,  »b. — The  Commissioners  of  Holt  County.  O'Neill, 
and  Boyd  County,  Butte,  and  the  State  Highway  Department 
will  build  a  175-ft.  steel  bridge  across  the  Niobrara  River 
connecting  the  two  counties.  It  will  replace  a  bridge  recently 
washed  away.  The  estimated  cost  is  $10,000.  D.  D.  Price, 
Lincoln,  is  State  Highway  Engr. 
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Cody,  Wyo. — Press  reports  state  that  Park  County  contem- 
plates building  three  steel  bridges  on  the  Cody  Rd.,  at  an 
estimated  cost  of  $5500  each. 

Joplin,  Mo. — At  a  recent  special  election  the  citizens  de- 
feated a  bond  issue  of  $13,500  for  the  construction  of  a  viaduct 
on  North  Main  St.  J.  B.  Hodgdon  is  Comr.  of  Streets.  Noted 
Feb.  25. 

Macon.  Mo. — Bids  will  be  received  until  2  p.m.,  June  9,  by 
the  Macon  County  Court  for  the  construction  of  six  county 
bridges,   ranging   from   24   ft.   to   50   ft.   in   length. 

+Oregon.  Mo. —  (Official) — The  Board  of  Commissioners  of 
Holt  County  has  awarded  the  contract  for  the  construction  of 
five  steel  bridges  and  16  concrete  culverts  to  the  MISSOURI 
BRIDGE  &  IRON  CO.,  St.  Louis.  Five  other  bids  were  re- 
ceived.    Noted  May  13. 

+Platte  City,  Mo. — The  County  Court  of  Platte  County  has 
awarded  contracts  to  the  TOPEKA  BRIDGE  &  IRON  CO., 
Topeka,  for  constructing  the  following  bridges:  Bridge  over 
Cottonwood  Rd.,  $4625;  over  Muddy  Creek  on  the  San  Antonio 
Rd.,  $3900,  and  over  the  Little  Neuralgia  on  the  Union  Rd., 
$3S30.  Contracts  for  10  small  bridges,  aggregating  $6160,  and 
the  repair  of  eight  bridges,  at  a  total  of  $2557,  were  awarded 
to  various  local  contractors.  Ray  Cargill  is  County  Highway 
Engr. 

Laredo,  Tex. — Bids  will  be  received  until  10  a.m.,  June  15, 
by  J.  S.  Westbrook.  Chn.,  St.  and  Bridge  Com.,  for  the  con- 
struction of  two  reinforced-concrete  bridges  across  Zacate 
and  Chacon  Creeks. 

Kineflsher.  Okla. — Bids  will  be  asked  shortly  by  the  Com- 
missioner of  Kingfisher  County  for  the  construction  of  16  steel 
and  reinforced-concrete  bridges,  from  24  to  100  ft.  long,  with 
concrete  abutments.  W.  G.  Newer  is  County  Clk.  C.  R.  Steele 
is  Engr. 

+Idaho  City.  Idalifi — The  Commissioners  of  Boise  County 
have  awarded  contracts  for  two  bridges,  one  across  the  North 
Fork  of  the  Pavette  River  on  the  road  between  Garden  Valley 
and  Banks,  and  the  other  across  Clear  Creek  at  Alpha,  to  the 
MISSOURI  VALLEY  BRIDGE  &  IRON  CO.,  Denver,  Colo.,  at 
$6S06   and    $2000    respectively. 

Eneene,  Ore. — H.  W.  Libby.  County  Engr.  of  Lane  County, 
has  prepared  plans  for  the  Coast  Fork  Bridge,  to  be  built  at 
an  estimated  cost  of  $11,000.  A  pile  bridge,  costing  about 
$3000.   is  planned  for  the  Suislaw  River. 

Mayfleld,  Watih. —  (Official) — Bids  will  be  received  until  2 
p.m.,  June  14,  by  the  State  Highway  Commission,  Olympia, 
for  the  construction  of  a  468-ft.  cantilever  steel  bridge  across 
the  Cowlitz  River  at  Mavfield.  It  will  require  about  190  tons 
of  steel  and  615  cu.yd.  of  concrete.     Noted  Jan.  28. 

+ColnHa,  Calif. — The  Board  of  Supervisors  of  Colusa  County 
has  awarded  the  contract  for  the  construction  of  several  con- 
crete bridges  near  Colusa  to  PETER  GRASER,  Williams,  at 
about  $10,000. 

■*»edle«,  Calif. —  (Official) — Bids  will  be  received  until  2 
p.m.,  June  19.  by  the  Commissioner  of  Indian  Affairs,  Washing- 
ton, D.  C.  for  the  construction  of  a  steel  highway  bridge 
across  the  Colorado  River  at  Topock,  Ariz.,  near  Needles, 
between  the  states  of  Arizona  and  California.  The  bridge  will 
be  832  ft.  long  and  the  main  span  shall  consist  of  a  three- 
hinged  arch  of  592  ft.  Plans  and  specifications  on  file  at  the 
office  of  "Engineering  News,"  10th  Ave.  at  36th  St.,  New  York. 
E.  B.  Merritt  is  Asst.  Comr.  of  Indian  Affairs.  Noted  Mar.  18 
and  Apr.   l.j. 

Nevada  City,  Calif. — The  Board  of  Supervisors  of  Nevada 
Countv  plans  to  construct  two  new  concrete  bridges  at  Nevada 
City;  "one  across  Little  Deer  Creek  and  the  other  across  Gold 
Run  Ravine. 

+San  Jom(.  Calif. — The  Board  of  Supervisors  of  Santa  Clara 
Countv  has  awarded  a  contract  for  the  construction  of  a  con- 
crete bridge  over  Los  Gatos  Creek,  near  Los  Gatos,  to  JOHN 
^X.  WILLIAMS,  San  Jose,  at  $5280.     Noted  May  13. 

Ottawa,  Ont. —  Bids  will  be  received  until  June  8  by  J.  W. 
Pugskv,  Secy.,  Dept.  of  Rys.  and  Canals,  Ottawa,  for  the  con- 
struction of  eight  bridges  on  the  main  route  of  the  Inter- 
colonial Ry. 

Vancouver,  B.  C. — The  City  Engineering  Department  is 
preparing  plans  and  estimates  of  the  cost  of  rebuilding  the 
Connaught  Bridge  which  was  recently  destroyed  by  fire. 

WATKR    SI  PPI.Y — IRRIG.-iTION 

MIddleton.  MaMM. —  (Offlcial)^Bids  will  be  received  until 
June  5  bv  K.  T.  McGlanfeln,  Chn.  Water  Comn.,  for  making 
exten.sions  to  the  water  system.  The  estimated  cost  Is  $7500. 
Noted   Mar.   25. 

-ASalem.  .Mann. —  (Official) — Bids  will  be  received  until  10 
a.m..  June  21.  bv  the  Director  of  Public  Service,  for  in- 
stalling two  10,0d0.000-gal.  steam  pumps.  George  F.  Ashton 
is  City   Engr. 

^Salem.  Mann. — The  contract  has  been  awarded  to  A.  G. 
TriMASKM.f).  lioHton.  at  $68,455.  for  constructing  a  concrete 
res.Tvoir.      Noti<l   May   13   and   27. 

Worcenter,  Mann. — An  appropriation  of  $80,000  has  been 
made  by  the  CIt.v  Council  for  con.Mtructlon  work  on  the  Asne- 
bumsklt  water  supply  system  at  Pine  Hill  reservoir.  Noted 
Apr.  22. 

#ninKlianiton,  N.  Y. — Bids  were  received  for  the  construc- 
tion of  a  lO.OOO.OOO-gal.  hlgh-pri'.MSurc  pumping  engine  as  fol- 
lows: WllUiini  Todd  Co.,  $41,365.  for  a  pump  with  condt-naer 
(Ilsrharge;  William  Todd  Co.,  $10,865,  for  n  pump  with  con- 
(Icn.Mcr  iind  suction;  Snow  Steam  I'nmp  Works.  $27,240;  Allls- 
Chiiltners  Mfg.  Co,,  $29,220,  and  the  Hamilton  Corliss  Englnti 
WiirkH.   $26,000.      .Vdti-d   Apr.   1. 

Onnrv".  IV.  Y. —  A  npeclal  election  will  bo  held  In  June  to 
vote  on  thn  nuestlon  of  Issuing  $35,000  In  bonds,  the  proceeds 
of    which    will    be    used    for    the   extennlon    and    repair    of    the 

wiiter   i.VHlem. 

Wellnvllle,  N.  Y, — BIdn  will  ho  received  about  July  1  for 
fonHtructlng  a  water  nyntem,  the  entlmatod  ront  of  which  la 
$104,000,  C.  C.  Hopkinn,  Cutler  UldK.,  Uochenter,  la  Engr. 
Noted  Mar.  18. 


+East  Orange,  N.  J. — The  contract  has  been  awarded  by 
the  Water  Board  to  the  REEVES-CUBBERLY  ENGINE  CO., 
Trenton,  for  furnishing  two  vertical  cross-compound  engines, 
to  be  directly  connected  to  centrifugal  pumps  of  4,000,000  gal. 
capacity  each.     Noted  Apr.   S. 

Pertli  Aniboy,  >'.  J. — The  Board  of  Water  Commissioners 
has  authorized  the  extension  of  the  water  mains  in  Carson, 
Hommann,  Pulaski  Ave.  and  in  Colfax  St.  Thomas  Grieve 
is  Supt.  of  Water-Wks. 

Bethlehem,  Penn. —  (Official) — The  city  has  had  plans  ap- 
proved by  the  State  Department  of  Health  for  drilling  welli. 
for   the   water   system. 

Canton,  Penn. —  (Official) — The  Citizens  Water  Co.  has  had 
preliminary  plans  approved  by  the  State  Department  of  Health 
for  the  construction  of  filters  and  for  remodeling  the  dis- 
tributing system. 

Gieniron,  Penn. — A  water  system  will  be  installed  at  the 
Pennsylvania  Home  for  Feebleminded  'U'omen.  George  S. 
Idell,  Philadelphia,  is  Arch. 

Gratz,  Penn. —  (Official) — The  State  Department  of  Health 
has  approved  preliminary  plans  of  the  Gratz  Water  Co.  for 
the  construction  of  a  pumping  station,  a  reservoir  and  pipe 
lines. 

Hesins,  Penn. — (Official) — Preliminary  plans  of  the  Hegins 
Water  Co.  for  the  construction  of  a  reinforced-concrete  reser- 
voir have  been  approved  by  the  State  Department  of  Health. 

Hontzdale.  Penn. — (Official) — Extensions  will  be  made  to 
the  distributing  system  of  the  Raniey  Water  Co.  Plans  have 
been  approved  by  the   State   Department  of  Health. 

Madera,  Penn. —  (Official) — The  Madera  Water  Co.  will 
make  extensions  to  its  distributing  system,  plans  for  which 
have  been   approved   by   the   State   Department   of  Health. 

New  Wilmington,  Penn. — (Official) — Alterations  to  the 
storage  reservoir,  for  which  plans  have  been  approved  by 
the  State  Department  of  Health,  will  be  made  by  the  New 
Wilmington    Water   Supply   Co.      Noted   Dec.    10,   1914. 

Norri.stown,  Penn. —  (Official) — The  Norristown  Insurance 
&  Water  Co.  will  install  rapid  sand  filters  at  its  water-works. 
The   State   Department   of   Health   has   approved   plans. 

Portage,  Penn. — (Official) — The  Portage  Water  Co.  will 
enlarge  its  storage  reservoir.  Plans  have  been  approved  by 
the  State  Department  of  Health. 

Reading,  Penn. —  (Official) — The  Reading  Suburban  Water 
Co.  will  install  slow  sand  filters,  plans  for  which  have  been 
approved  by  the  State  Department  of  Health. 

Saltsburg,  Penn. —  (Official) — The  Borough  will  soon  be  in 
the  market  for  a  5000,000-gal.  to  750,000-gal.  pump  of  either 
high-pressure  duplex  or  steam  turbine  driven  centrifugal 
type  for  the  water-works.  Robert  H.  Wilson,  Saltsburg,  is 
Chn.   of  Water  Com. 

Schuyllvill  Haven,  Penn. — The  Schuylkill  Haven  Service 
Commission  to  make  extensions  and  improvements  to  its 
water  system. 

Soottdale,  Penn. — (Official) — Plans  have  been  approved  by 
the  State  Department  of  Health  for  gravity  supply  mains  for 
the  Citizens  Water  Co. 

Sliamokin,  Penn. — (Official) — The  State  Department  of 
Health  has  approved  the  plans  of  the  Bear  Gap  Water  Co. 
for  the  construction   of  a  storage  reservoir. 

Myer-sville,  Md. —  (Official) — The  city  contemplates  con- 
structing a  gravitv  water  system.  Tobert  B.  Morse,  Baltimore, 
is  Ch.  Engr.  Dept.  of  Health.     Noted  Sept.   17,   1914 

+Peter!«l>urg,  Va. — The  contract  has  been  awarded  to  the 
PITTSBURGH-DES  MOINES  STEEL  CO.,  Pittsburgh.  Penn., 
at  $4475.  by  the  Water  Commissioners  for  two  60,000-gal. 
water  tanks.     Noted  May  13. 

Keyser,  W.  Va. — The  citizens  contemplate  holding  an  elec- 
tion to  vote  on  the  iiuestion  of  issuing  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  water  system. 
Leander  Schaidt,  Citizens'  Bank  Bldg.,  Cumberland,  Md.,  is 
making  surveys. 

Gantonla,  X.  C. — According  to  press  reports  the  city  has 
sold  bonds  for  $99,000,  part  of  the  proceeds  of  which  will  be 
used  for  the  extension  of  the  water  svstem.  T.  A.  Ratchford 
is  City  Clk. 

Warrenton.  !V.  C. — Bonds  for  $50,000  have  been  voted  by 
the  citizens,  part  of  the  proceeds  will  be  used  for  the  con- 
struction of  a  water  system.  Gilbert  0.  White,  Charlotte,  is 
Engr.     Noted  Mar.   18  and  Apr.  29. 

+WIIminicton,  N.  C. — The  contract  has  been  awarded  to 
A.  D.  (VnniEN.  Wilmington,  at  $4126,  for  Installing  a  water 
system   in   the  Oakdale  cemetery.     Noted  May  13. 

Wllnon.  .\.  C — An  election  will  be  held  July  6  to  vote  on 
the  question  of  Issuing  $250,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  reconstruction  of  the  water-works 
and  for  building  a  gas  plant  and  paving.     Noted  Feb.  25. 

Ft.  Meade,  Fla. — Bids  will  be  leceived  until  June  15  for 
the  purchase  of  $58,000  in  bonds,  part  of  the  proceeds  of  which 
uiU  be  used  for  the  extension  of  the  water  system.  J.  J. 
Singleton  Is  Secy,  Bd.  of  Bond  Trust.  Noted  Sept.  10  and 
May    20. 

(ireenville,  Fla. — The  city  will  Install  a  water  system. 
Fred   A.    r.lshoii   Is   Engr. 

nndevlllr,  Ala. —  Bonds  for  $16,000  have  been  voted  by  thi> 
citizens,  the  proceiils  of  which  will  be  used  for  the  installa- 
tion of  a,  water   system.      Noted   Mar,   25. 

While  Cantle.  I.n.  -The  city  voted  In  favor  of  Installing 
water  and  eloctrlc-light  systems.  The  estimated  cost  la  $25.- 
000.  Xavler  A.  Kramer,  Magnollu,  Miss.,  Is  Engr.  Noted 
Apr.  22. 

Toniklnnvllie,  Ky. — The  construction  of  a  water  system  Is 
under  coii.Mhleratlon.      L.   W.  Preston,  Glasgow,  Is  Interested. 

Kant  I.lverpooi,  Ohio — (Official) — Bonds  for  $200,000  have 
hoen  Hold,  the  proceeds  of  which  will  be  used  for  the  oxten- 
Hloii  of  (he  water  system.  J.  A.  Konney  la  Audr.  Noted  Mar. 
4  iind   May  6. 
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ICurlld.  Olil<»-  KIiIm  will  l)C  rooolvpil  until  iinoii,  Juiio  2S, 
liv  II.  S.  I>iiiiln|i,  Clk..  for  liiyliiK  it  iMll.  witlrr  iiiulti  III  Cut 
It.l..    fiotn     l.iik<<    lt<l     to    l.akr    KiWv 

•loutb  t'tinrlriiton.  (»hl»  IIdikIm  fur  1311.1)11(1  hiivo  liixiii  vnt<<il 
l.v  till-  .■Itl/.-iiH.  111.-  i.i.ui.nili.  t.r  whirh  will  lit'  u«««.l  fur  the 
>  oiiNli  iii'lloii    of    a    niiiiili-lpiil    wiitiM'    nyntiMii. 

Milt Iiul.-     I'll.-    (".11111.  iHvlll.'    \Viit<T    ("ii.    hiiH    n-crlvoil    il 

friiin'lilH.-  rr.iiii  111.'  Town  ll.iaiil  iiml  ai'iin  iIIiik  to  prcim  ro- 
portH.    will   ..mtttiiifl    wiil.T    and    rl.M-lili'-llKliI    i<>»l<'liiM. 

South  i.>iin,  Mich.  Th.'  i-lty  hiiH  rxlaliicMl  ItuHxIiark  tti  Mc- 
Ki'.'.  l'"l.  \\;i\ii.-.  In.l,.  to  iiiopaW'  planH  for  the  fon»lnii'lliiii  of 
a     niiinli'l|':tl     uat.'i     HyNtctn. 

4(-nrl)lr.  ill.  Tin-  .•ontiait  liaN  li.-on  awanlr.!  to  MoNIK 
,sj  l>rNll.VK.  St.  l.oiilH,  Mu.,  for  furnlHliliiK  ii  p(iinp  ifiiil  for 
iiiaUliiK  ixlonsloMM  to  tho  watrr  nyHtcin.  Nolml  Apr.  22  and 
May    13. 

K.urrkn,  III.-  Konilx  for  $l7.nnn  havo  hcon  votril  liy  tho 
i-ltlzon.M,  thi'  pro<-.>i>.l«  of  wlil.-li  will  lii'  uhimI  for  tin-  i>xt«in- 
iil.m  of  111.'  wait M  HVMtttn.  A.  S.  V.  Ilalril  In  I'lty  ClU.  Noted 
Apr.    i:.. 

^Trorln  II<-lulil»>  III. — Tho  contrnct  hnn  benn  awarded  to 
W  C.  lloY.  Wi.oilstock,  ut  JHT.OOO.  for  laying  water  tnalnit. 
Nol.-.l    n.T.    :•!    :iM.l    Mar.    IS. 

Siinrtn,  111. — Ml.ls  will  noon  l)e  received  for  the  ooiiHtruellon 
of  wal.-r  anil  s.wer  sv.MteiKH,  tile  eNtlniateil  eo»t  of  wlileli 
\»  jr.O.OOO.  \V.  MiK.  Hrowii.  Coliakia  Uldn.,  KiiHt  St.  l.oulH, 
1.1  l':ii>;r.      Noted   l>.-i-.  3  and   10.  an. I   Mar.    In. 

SltrliiRlleld,  III. — The  t'ounell  eonteinplateH  inirchasInK  ITS 
tons   of   wat.r   pl|><'   lioni   the    Lynehlnirtt    Foundry   Co. 

Krniilniorr.  Win. — HIds  will  he  reeelve.l  until  .luno  7  by  H. 
R.  I.ewl.s.  VUhme  Clk..  for  furnishing  anil  insl.-illliiK  one  ileep 
well  power  pump  head,  motor,  <Mintr<dler,  one  oleetrlcnlly 
operat.'.l  oufsl.le  niil<Ie  ami  |iaekeil  jiower  pump,  motor  nnd 
control,  one  eleetrloal  eeiit rll  im-al  tire  ])ump.  motor  and  con- 
trol and  pipe.  llttliiKs  ami  valves. 

MlUvnnkcr.  Win. — Ki.ls  will  ho  received  until  8  p.m..  June 
7.  by  A.  F.  Schwann.  Village  Clk.,  North  Milwaukee,  for  con- 
structing: .'."Oil  ft.  of  12-ln.  water  main  In  Cedarburg  Plank  Rd. 
nnd    1003    ft.   of   S-ln.    main    in    Hampton   Ave. 

+Mlln'nuker,  Win. — The  contract  has  been  .-iwarded  bv  the 
Hoard  of  I'ark  Commissioners  to  AUTIIUK  II.  VOGKL.  Mil- 
waukee, at  $17.G!iO.  for  constructing  about  100  ft.  of  rock- 
fllled  timber  crib  at  the  new  Liniiwood  Ave.  water-works  in- 
take. 

SnIIx,  town — (OlTlcial) — Bids  will  he  received  after  Aug.  1 
for  the  construction  of  n.  water  system.  The  estimated  cost  is 
$10,000.      H.  S.   Bruce,  Yankton,  S.  D.,  is  Kngr. 

Campltoll,  Minn. —  (Oflicial) — Bids  will  be  received  until 
7:30  p.m..  June  l.'i.  by  Herman  Reyelts.  Village  Recdr..  for 
constructing  a  water  svsteni.  Plans  are  on  file  with  J.  P. 
nruar,    Kngr.,   Commercial    Bldg.,   St.    Paul.      Noted    May   20. 

St.  Pnul,  Minn. —  (OHlcial) — The  date  has  not  yet  been 
set  when  bids  will  be  received  for  the  improvement  of  the 
water  svsteni.  Allen  Hazen.  New  York,  N.  Y..  is  Engr.  and 
Garrett  O.  House,  St.  Paul,  is  Supt.  of  AVater  Wks.  Noted 
May  20. 

Canova,  S.  n. — (Ollicial) — Bids  will  be  received  until  8 
p.m.,  June  IS,  by  H.  H.  Schulte,  Town  Clk.,  for  the  purchase 
of  $9."i00  in  bonds,  the  jiroceeds  of  which  will  be  usecl  for 
the   construction   of   a   water   system.      Noted    May    20. 

Kdgeniont,  S.  D.— Bonds  for  $30,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  improve- 
ment of  the   water  system. 

Irene,  S.  D. —  (Official) — The  low  bidder  for  constructing  a 
water  system   was  W.   L.|   Bruce,  Yankton,  at  $11,110. 

Cody,  '\Vyo. — .\ccordinp  to  press  reports,  the  Billings  Engi- 
neering Co..  Billings,  has  been  retained  by  the  City  Council  to 
prepare  plans  for  the  construction  of  a  niunicipal  water  sys- 
tem and  electric-light  plant.  B.  W.  Bennett  is  Citv  Clk.  Noted 
Jan.    2.    1913. 

Chouteau.  Mont. — The  town  contemplates  constructing  a 
water  system,  the  estimated  cost  of  which  is  $42,000.  Swear- 
ingen    &    McCulloh,    Chouteau,    is    Engr.      Noted    May    6. 

+AI.en-i!iton-n,  Mont. —  (Official) — The  contract  has  been 
awarded  to  the  HESS  FIA'ME  CO..  Denver.  Colo.,  at  about 
$.tOOO,  by  the  'W'innett  Irrigation  Co.,  for  constructing  metal 
flumes.     E.   H.   Holmboe  is  Secy.     Noted  Apr.   15. 

AVibnux.  Mont. — An  eliction  will  be  held  July  1  to  vote  on 
the  question  of  issuing  bonds,  the  proceeds  of  which  will  be 
used  for   the   construction   of  a  water  system.     Noted   May   13. 

Argenta,  .\rk. — The  Council  favors  purchasing  the  plant 
of  the  Arkansas  Water  Co.  at  an  estimated  cost  of  $400,000. 

KanHas  City,  Mo. — The  Council  contemplates  rejecting  bids 
received  for  furnishing  a  motor-driven  centrifugal  pump  for 
the   Turkey   Creek    pumping   station.      Noted   Apr.    22. 

HarriHon,  Ark. — Bids  will  be  received  until  June  2.5  by 
George  W.  (D'Neal,  Citv  Secy.,  for  the  construction  of  a  water 
system.  The  estimated  cost  is  $25,000.  M.  A.  Earl  &  Co., 
Flynn-Ames  Bldg.,  Muskogee,  Okla.,  is  Engr.  Noted  Nov.  5, 
Jan.   14  and  Apr.  22. 

+Beanmont,  Tex. — The  contract  has  been  awarded  to  the 
LAKE  ARTHUR  DREDGING  CO.,  Lake  Arthur.  La.,  at  $21,775, 
by  the  citv  for  the  extension  of  the  water-works  can.-il.  Burns 
&  McDonnell,  Sterritt  Bldg.,   Kansas  City,   Mo.,   is  Engr. 

Dallas,  Tex. — The  Southern  Methodist  University  plans  to 
spend  $35,000   for  the   improvement  of  the   water  system. 

Ft.  Worth,  Tex. — The  Board  Of  Reservoir  Engineers  con- 
templates raising  the  height  of  the  Lake  Worth  dam  three 
feet.  The  estimated  cost  is  $9000.  J.  D.  Trammell  is  Chn.  of 
the   Bd. 

Marlln,  Tex. — (Official) — An  election  will  be  held  June  15 
to  vote  on  the  question  of  issuing  $15,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  extension  of  the  water 
system.     J.  H.  Poncee  is  Secy.     Noted  May  20. 

Slaton,  Tex. — Bonds  for  $10,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.  C.  C.  Hoffman  is  City  Clk.  Noted 
Apr.  15. 


Aiitlrra,  Okln.-MldM  will  he  received  iibnut  July  Ki  for 
inakliiK  exteiiNlonN  to  the  water  and  «i-w.r  HyNleiiiM.  < ',  IC. 
llaKeily  .Mlil-Contllieiil  KIiIk  ,  MiiHkoKe.-,  Im  l':iiKr.  iilid  A. 
Walk.  I    U  City  Clk       The  eHtlmaled  comI    Ih   $:10.IIOO. 

llrutfM.  Okln.  ((lltl.'lal)— At  the  rei.-nt  election  the  cltlztnN 
der.Ml.il  llw  li.Mlil  iHHil..  for  $;i.'..(Mi(i.  Ih.-  priJ.eedM  of  which 
WiiM  I.I  liav.'  Ii.'.-ii  iiMi'd  for  the  eoiiHt  iliel  lun  of  a  water  HyHlem. 
C.  ,1.    llraiM-    In  T.iwii   Clk.      .N'ol.-d   .M.y    :;o, 

Clnrrniorr,  Itkln.  Tli"  elty  <'oiitenipla|eN  liiMtallInK  n-  nitra- 
tion pliiiil  al  an  .'Xtlinal.-.l  cohI  of  $IO,OUO.  .M.  A.  Eiirl  /d  Co., 
Klyiiii-.XiiieH  lil.lg.,  MuHkuKue,  Im  KiiKr-  und  L.  H.  llobHon  Ih 
Clly    Atly. 

Olltiin,  Okln.  (.lennliiKH  pout  odlcei  —  A  water  nyittein  will 
b iiHliiiil.il    by    l<:aHton   &    Ituiiii.      Th.-   <-iiHt    hiiN   nut   km   yet 

lie.  II    Klvell    .int. 

l>ownr>,  Idaho — Tho  Clly  Council  contemplnteii  purchaHinK 
the  wal.'r  HyHlein  of  (he  Downey  Water  <,'o.,  owned  by  I.  W. 
Mct'onn.ll  ami   John    Ware, 

Coirnx,  U'nah.  l'..inilH  for  $60,000  have  b.-en  voted,  accord- 
ing to  pr.'HH  i.'poriM,  the  pror.'i'dH  of  whlih  will  bi-  UHed  for 
the  I'liiiHli'ii.'dnii  of  ji  iww  pip.'  Iliii'  and  for  Ih.'  Improv.ini'iit 
of   th.'   waler  MyMl.iii.      .Not.il    .M,iy    13. 

+l*rpNrott,  WaMh.  (OHl.'lal) — The  contract  hiiH  been  award- 
ed to  GKOItGE  SCIIUKIVKIl,  Walla  Walla,  at  $t(449,  for  mak- 
ng    exteiiHloiiH     ,.    the    waler   HyHlem.      J.    C.    McSherry    in   Clk. 


.Voted  Apr.   K  and   May  20. 

Srattir,  WnHh.— The  City  Council  haH  authorized  the  laying 
of  w.'il.'r  m.'iiiiM  III  Fifth  Ave.,  W.,  ;ind  conlemplateH  laying 
water  m:iliiH  In  :;7tli  Ave.     L.  B.  Youngs  Ih  Supt.  of  Water-WkH. 

Ilandon.  Ore.-  Al  an  election  to  he  held  June  IC  the  cltl- 
Jtcns  will  vote  on  (he  i|U<'s(ioii  of  Issuing  $S0.000  In  bondH, 
the  proeeeilH  of  which  will  b.'  used  for  the  extenHlon  of  the 
water  sysleni.  reeently  iiurchaHed. 

Portland,  »>re. — An  election  will  be  held  June  7  to  vote  on 
(he  .|\i.'.s(l<iii  of  piirchasing  .^lOOO  water  meterH. 

Imperial.  Cnllf. —  (Oindal) — Bids  will  be  received  until  7 
p.m.,  June  1  fi,  by  the  CKy  Clerk  for  constructing  41,S09  sq.ft. 
of  floor  and  lining  reinforced  with  wire  mesh  in  connection 
with  the  irrigation  system.  T.  E.  McDougal  is  City  Engr. 
Noted  Jan.   22.   IHM. 

St.  .loHeiih    de    I.eviN,  (lue, — See    item    under    "Sewers." 

^Stratford,  «»nt. —  (Oflicial) — Bids  will  be  received  until  9 
a.m.,  June  25,  by  F.  A.  Gaby,  Ch.  Engr.,  Hydro-Electric  Power 
Comn.,  Continental  Life  Bldg.,  Toronto,  for  an  elevated  water 
tower. 

SEWKRS 

+BoMton,  MaHH. — The  contract  for  sewer  construction  fn 
Perthshere  Rd,,  Brighton  District,  has  been  awarded  to 
CHARLES  LATORELLA,  at   $1058. 

BoHton,  MaNN. — Bids  will  be  received  until  June  8  by  the 
Board  of  Public  Works  for  the  construction  of  drains  .and  for 
sewer  work  in  Rich  and  Randolph  Rd.,  Oakland,  Risewood  and 
Glendower  St.  and  for  the  construction  of  the  Paine  .St. 
conduit.  West  Roxbury  Distiict. 

WeMtfleld,  MaMN. — At  a  recent  election  the  citizens  voted 
In  favor  of  issuing  $12,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  house  sewers  in  various 
streets. 

Worcester,  Mbmh. — The  city  contemplates  issuing  $10,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  sewers. 

Bridgeport,  Conn. — The  city  contemplates  the  construction 
of  12,000  ft.  of  12-  to  4S-in.  sewers.     A.  H.  Terry  is  City  Engr. 

-A-t-reentvieh,  Conn. —  (Official) — Bids  will  be  received  un- 
til 8  p.m.,  June  14,  by  the  Sewer  Commissioners  for  the  con- 
struction of  22,500  ft.  of  sewers  in  various  streets.  S.  E. 
Minor  is   Engr. 

Brockport.X.  Y. — Bids  will  soon  be  received  for  the  con- 
struction of  a  sewage-disposal  plant.  The  estimated  cost  is 
$25,000.  C.  C.  Hopkins.  34  9  Cutler  Bldg..  Rochester,  is  Engr. 
Noted  Mar.  IS. 

Freeport,  N.  \". — An  election  will  be  held  June  16  to  vote  on 
the  question  of  constructing  a  sewer  system.  The  estimated 
cost  is  $300,000.      Noted  Mar.   27. 

+BufTalo,  N.  Y. — The  contract  for  the  construction  of  a 
nipe  sew-er  in  Calais  St.  has  been  awarded  to  the  FAHNING- 
G.VVEY  CONSTRUCTION  CO.,  at  $4491.     Noted  Apr.  15. 

Xew  York,  N.  Y. — (Borough  of  Brooklyn) — (Official)^ — Bids 
were  received  May  26  by  L.  H.  Pounds,  Borough  Pres.,  for  the 
construction  complete  of  the  superstructures  of  the  sewage 
pumping  station.  Section  No.  2,  and  constructing  sewers  in 
Ave.  V,  as  follow^s:  Ruggles  Robinson  Co.,  $70,467;  Simon 
Russek,  $83,790;  Conners  Bros.,  $74,450;  Northeastern  Con- 
struction Co.,  $69,990;  W.  Flanagan,  $64,900.  J.  Kress  &  Co 
$61,900;  N.  H.  Smyth,  Inc.,  $S3,900;  F.  J.  Feron  Co.,  $63,978- 
Marble  Arch  Co.,  $78,000;  Kelly  &  Kellv,  Inc.,  $67,700;  William 
H.   Egan,   $57,789.     Noted   May   13. 

New  York,  X.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  May  24  by  Marcus  M.  Marks,  Borough  Pres., 
for  the  construction  of  sewers  in  Liberty  St.  from  Nassau  St. 
to  Broadway,  as  follows:  Briggs  &  McLoughlin,  $7260;  Fitz- 
gerald &  Brennan,  $7771;  Melrose  Construction  Co.,  $6313' 
P.  J.  Kearns  Constructing  Co.,  $7015;  E.  A.  Mathews,  $7753- 
U.  S.  Drainage  &  Irrigation  Co.,  $9605;  Capperini  &  DeBlassio! 
$7310;  Patrick  Reilly,  $6949;  Laconia  Construction  Co..  $5778 
Noted  May  20.  *   * 

Syracuse,  N.  Y. — I'lans  are  being  prepared  by  Marshall  B 
Palmer,  Deputy  City  Engr.,  for  the  construction  of  approxi- 
mately five  miles  of  sewers  in  the  17th  Ward.  The  estimated 
cost  is  $140,000. 

Atlantic  City,  N.  J. — The  city  contemplates  an  expenditure 
of  about  $100,000  for  the  extension  of  a  storm  water  drainage 
system.      J.   W.   Hackney   is   City  Engr. 

Bradford,  Penn. —  (Official) — Preliminarv  plans  have  been 
approved  by  the  State  Department  of  Health  for  the  construc- 
tion of  a  sewage  treatment  plant  for  the  Bradford  County 
Almshouse. 
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Cheyney,  Penn. — (Official) — Prelimin.iry  plan.<!  have  been 
approved  by  the  State  Department  of  Health  for  the  con- 
struction of  sewage-treatment  works  for  the  Chevney  Train- 
ins  School   for  Teachers. 

Uanrille.  Penn. —  (Official) — Preliminary  plans  have  been 
approved  by  the  State  Department  of  Health  for  the  construc- 
tion of  a  sewer  system. 

Montrose,  Peni.. — .\n  election  will  be  held  June  S  to  vote 
on  the  question  of  issuing  $20,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  a  sewage- 
'"."■■rposal  plant. 

Sonth  Connellaville,  Penn. — (Official) — Preliminary  plans 
have  been  approved  by  the  State  Department  of  Health  for 
the  construction   of  a   sanitary  sewer  system. 

AVernersville,  Penn. —  (Official) — Preliminary  plans  have 
been  approved  by  the  State  Department  of  Health  for  the 
construction  of  a  sewage -treatment  plant  for  the  Galen 
Mountain   Co. 

■\Vilkex-Barre,  Penn. —  (Official) — Bids  were  received  May 
25  by  F.  H.  (iates.  City  Clk.,  for  construction  of  sewers,  as 
fellows:  (a)  circular  brick  and  24-in.  terra  cotta,  (b)  natco 
lock  joint  sewer  tile  and  24-in.  terra  cotta,  (c)  vitrified  seg- 
ment block  and  24-in.  terra  cotta,  D.  M.  Rosser,  Kingston, 
(a)  $47,586,  (b)  $45,343,  (c)  $47,020;  James  Ferrv  &  Son,  Balti- 
more, Md..  (a)  $67,390.  (b)  $62,530,  (c)  $63,699:  Melan  &  Rvan, 
Wilkes-Barre.  (a)  $57,700,  (b)  $52,715.  (c)  $53,525;  John  J. 
Hart,  Peekskill,  N.  Y.,  (a)  $63,127,  (b)  $61,649,  (c)  $62,S01; 
Charles  Dugan,  Williamsport.  (a)  $56,194;  (b)  $52,121,  (c) 
$51,7S5.      B.   K.   Finch   is   City   Engr.      Noted    Apr.    22. 

AnnapoIiM,  Md. —  (Official) — The  State  Department  of  Health 
has  approved  plans  for  the  construction  of  a  sewer  system 
and  a  sewage-disposal  plant.  The  state  has  appropriated 
$50,000    for    the    work. 

<;erniantown,  Md. — (Official) — The  State  Department  of 
Health  has  approved  plans  for  the  construction  of  a  sewer 
system. 

Ocean  City.  Md. — (Official) — The  State  Department  of 
Health  has  approved  plans  for  the  construction  of  a  sewer 
system.      Noted   Dec.   24. 

SnliNbiiry.  Md. — (Official) — The  city  contemplates  the  con- 
struction of  water  and  sewer  systems  and  a  sewage-disposal 
plant.      Robert    R.   Morse   is  City   Engr. 

+Riohniond,  Va. — The  contract  for  the  construction  of  a 
section  of  the  Beacon  Quarter  Branch  sewer  has  been  awarded 
to  McAirOHEY  &  VAN  DOREN,  at  $65,000. 

+South  Richmond,  Vn. —  (Richmond  post  office) — The  con- 
tract has  been  awarded  to  A.  W.  MAYNARD,  at  $4000.  for  the 
construction  of  a  sewer  in  Bainbridge  St.  from  14th  St.  to 
Cowarain  Ave. 

Hertford,  N.  C. — (Official) — Bids  will  be  received  until  7 
p.m.,  June  7,  by  the  Board  of  Commissioners,  for  the  purchase 
of  $50,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
the  construction  of  sewers.  W.  E.  White  is  Mayor.  Noted 
May   27. 

M'arrenton,  N.  C. — At  a  recent  election  the  citizens  voted 
to  issue  $50,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  sewer  system  and  water  works. 
Noted  Apr.  29. 

+WalterlM»ra,  S.  C. — The  contract  for  sewer  construction 
has  been  awarded  to  the  DUSARD  CONSTRUCTION  CO.,  At- 
lanta, Ga.,  at   $13,660.      Noted  Mar.   25   and   Apr.   22. 


-The    city    contemplates    the    construction 
F.  A.  Bishop   is  Engr. 


CJreenville,    Fla.- 

of  a  sewer  system. 

Okolona,  MIhm. —  (Official) — The  contract  for  the  construc- 
tion of  a  sewer  system  estimated  to  cost  $40,000  will  be 
awarded  about  June  17.  Frank  L.  Wilcox,  Syndicate  Trust 
Bldg.,  St.    l.ouis.   Mo.,   is   Engr.      Noted   Apr.   S   and   May   6. 

Hammond,  I.a. — The  citizens  recently  voted  to  issue  $40,000 
In  bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  sewer  svstem  and  a  sewage-disposal  plant.  Noted 
Apr.   29. 

Cleveland,  Tenn. — Bids  will  be  received  until  June  17  by 
C  A.  Mee,  Mayor,  for  the  construction  of  a  sewer  system.  The 
estimated   cost   is   $75,OCO.      Noted   Apr.    29. 

Le.vln«rton,  Ky.- — The  city  contemplates  the  construction  of 
a  aewage-disposal   plant. 

Chlllicothe,  OhUi — Plans  are  being  prepared  by  H.  M.  Redd, 
City  Engr.,  for  the  construction  of  approximately  1400  ft. 
of  36-  and  40-in.  storm  lateral  sewers  to  intersect  Honey 
Creek   storm   sewer. 

ifC'Inclnnntl.  Ohio — (Official) — The  contract  for  the  con- 
otruction  of  sewers  in  Manns,  Latham  and  Be"ch  Ave.  has 
been  fwar.led  to  the  CONNEM.Y  CON.STRl'Cl  ION  CO..  at 
$17,10X.     Frank   Krug  Is  City  Engr.     Note<l  May  6  and  27. 

Cleveland,  Ohio — Bids  will  be  receivcMl  until  June  10  by  the 
Comml.Msloiier  of  Purchase  and  Kupplios  for  the  construction 
of  HPWiTH  in  Sandusky  Ave.  between  lOast  93rd  and  East  102nd 
Ht.  and  in  Norman  Ave.     Robert  Moffiiuin  Is  City  Engr. 

Cleveland,  Ohio — (Official )  — Bids  wore  received  May  27  by 
thf  ConiinlHHloner  of  Purchase  and  Supnlle.s  for  the  construc- 
tioii  of  the  Superior  Ave.  sewer,  as  follow.i;  Ainala  Con- 
struction Co,,  123,239;  J.  Connolly  Construction  (^o.,  $25,939; 
Wllllum  Lehman,  »2ri,0S6;  W.  P.  Gibbons  Contracting  Co.. 
«26,3H7;  JamcH  Duff  Construction  Co.,  »27,9«5;  Hoag  *  Zullo. 
$29,697.      Robert    Hoffman    Is    City    Engr.      Noted    May    20 

CoinmhuK,  Ohio — Bids  will  be  received  until  June  16  by  the 
Board  of  County  CorriniiMMlonfrH  for  the  construction  of  sewers 
ond  a  aewage-fllspoHul  plant  for  the  Franklin  County  Inflrniary. 

C^olumbim,  Ohio  Kids  will  be  received  until  June  11  by 
Oi>orge  A  Hordcn,  I>ir  of  Pul).  Si-r  ,  for  iiidvlng  and  resetting 
three  IioIIimh  from  tlii'  main  sewage  puini>iiig  station  and  for 
the    Inslalliitlim    of   iM.-<haiikiil   Mtokers. 


Findlay,  Ohio — (Official) — Bids  will   be  received  until  June 

5  by  the  Director  of  Public  Service  for  the  construction  of 
Hagerman  Run  Conduit  estimated  to  cost  $25,000.  H.  A. 
Glathart   is   City   Engr       Noted   May   27. 

+Piqua,  Ohio — The  contract  for  the  construction  of  storm 
sewers  in  South  Downington  and  Wayne  St.  and  sanitary 
sewers  in  Adams  St.  has  been  awarded  to  BOYD  &  (r"OOK, 
Dayton,  at   $945s. 

Frankfort,  lud. — Plans  are  being  prepared  by  R.  H.  Boyn- 
ton.  City  Engr.,  for  the  construction  of  a  district  and  local 
sewer  svstem.  Bids  will  be  received  about  June  17  by  C.  H. 
Cohee,   City   Clk.,   for   the   work. 

Chicagro,  III. — Bids  will  be  received  until  June  18  by  the 
Board  of  Local  Improvements  for  the  construction  of  the 
Norwood   Park  sewer  system.     C.   D.  Hill  is  Engr. 

+Herrin,  III. —  (Official) — The  contract  for  the  construction 
of  a  mechanical  filtration  plant,  with  a  1,000,001  gal.  dailv 
capacity,  has  been  awarded  to  the  PITTSBURGH  FILTER 
MFG.  CO.,  Pittsburgh,  Penn.,  at  $18,107.  Other  bids  were: 
New  York  Continental  Jewell  Filtration  Co.,  $18,043;  Kennicott 
Co.,  $19,000:  H.  H.  Hall  Construction  Co.,  $18,036.  R.  L.  Adams 
is  City   Engr.     Noted   May   20. 

Peoria,  111. — The  contract  will  soon  be  awarded  for  the  con- 
struction of  the  West  Section  of  the  North  Peoria  sewer  in 
McClure  Ave.  and  North  St.  The  estimated  cost  is  $8257. 
Noted   May   20. 

Sparta,  III. — See  item  under  "Water  Supply-Irrigation." 

+Beloit,  AVi.s. — The  contract  for  the  construction  of  one 
mile  of  8-in.  vitrified  pipe  sewer  has  been  awarded  to  HANSEN 

6  NELSON,    Racine,   Wis.      G.    E.    Heebink    is   City   Engr. 

Milnaukee,  AVis. —  (Official) — Bids  will  be  received  until 
June  4  bv  F.  Heintz  for  the  construction  of  storm  and  sanitary 
sewers.  The  estimated  cost  is  $35,000.  G.  H.  Randall  is 
City   Engr.      Noted   May   20. 

Xew  GlaruH,  Wis. — Bids  will  be  received  until  7:30  p.m., 
June  4,  by  E.  .1.  Hoesly,  Clk.,  for  sew^er  construction.  W.  G. 
Kirchoffer   is   Engr. 

Oshkosh,  Wis. — Bids  will  be  received  until  2  p.m.,  June  4, 
by  George  H.  Randall,  City  Engr.,  for  the  construction  of  san- 
itary sewers.     The  estimated  cost  is  $35,000.     Noted  May  20. 

+Racine.  \Via. —  (Official) — The  Board  of  Public  Works 
has  awarded  the  contract  for  the  construction  of  sewers  in 
21st  .'^t.  from  Lake  Michigan  to  West  Blvd.  to  HANS  C. 
HAUSEN,  2348  Kinzie  Ave.,  Racine,  at  $79,975.  Other  bids 
were:  Johnson  &  Thomsen,  Racine,  $81,883;  James  Cape  & 
Sons  Co.,  Racine,  $82,812:  E.  R.  Harding,  Racine.  $84,106: 
Albert  H.  Prunge,  Grand  Rapids,  Mich.,  $86,631.  P.  H.  Con- 
nolly is  City  Engr.     Noted  May  20. 

South  Milwaukee,  Wis. — Bids  will  be  received  about  June 
10   by  John   O'Connell,   City   Clk.,   for   sewer  construction. 

+VVausan,  >Vis. — (Official) — The  contract  has  been  awarded 
to  CARIj  LOTZ,  Wausau,  for  the  construction  of  sewers  in 
Bellis  and  Seventh  St.  and  in  Garfield  Ave.  at  $17,250.  F.  W. 
KRAUSE,  Wausau,  has  been  awarded  the  contract  for  the 
construction  of  the  Franklin  St.  sewer  at  $2660.  B.  C.  Gowen 
is  City  Engr.     Noted  May  20. 

^Vaun'atOMa,  Wis. — Bids  will  be  received  about  Sept.  3  by 
A.  V.  Brigham,  Citv  Clk.,  for  the  construction  of  storm  sewers 

estimated    to   cost   $25,000. 

Des  Moines,  Iowa — The  city  contemplates  an  expenditure  of 
about  $200,000  for  construction  of  the  Closer  (jreek  sewer 
system.   F.  Carrs  is  Engr. 

+Trlpoll,  Iowa — (Official) — The  contract  for  the  construc- 
tion of  a  sewer  system  and  a  sewage-disposal  plant  has  been 
awarded  to  the  CEDAR  RAPIDS  CONSTRUCTION  CO.,  at 
$20,728,  Other  bids  were:  D.  E.  Keller  Co.,  Davenport,  $23,654; 
Michael  McEllicot,  Evanston,  111.,  $22,833;  Dearborn  Construc- 
tion Co.,  Waterloo,  $25,882;  Taylor  &  Moriarty,  Sioux  City, 
$22,964:  Henry  Rees,  Quincy,  111.,  $24,701.  Noted  Apr.  22  and 
May  13. 

St.  Paul,  Minn. — Bids  will  be  received  about  July  10  for 
the  construction  of  the  Como-Snelling  sewer  system.  The 
estimated   cost   is   $289,000.      Noted   May   13. 

AuBusta,  Knn. — Preliminary  plans  are  being  prepared  by 
Worley  &  Black,  Engr.,  301  Reliance  Bldg.,  Kansas  City,  Mo., 
for  the  construction  of  a  sewer  system.  E.  Weidlein  is  Citv 
Clk, 

Omaha,  Neb.- — The  city  contemplates  issuing  $100,000  in 
bonil.s    for   the   construction   of  a   sewer   system, 

Omaha,  \eb. — The  city  contemplates  the  construction  of 
sewers  in  Miller  Park,  estimated  to  cost  $62,000;  in  Sprague 
Ave.  from  36th  to  43rd  St..  estimated  to  cost  $57,000;  and  a 
sewer  from  42nd  to  47th  St.  to  take  the  place  of  the  present 
open   creek    sewer. 

Laurel,  M«»nt, — The  citv  contemplates  the  construction  of 
sewer  work  as  follows:  District  No.  13,  2180  ft.  of  8-in.  pipe 
sewers,  estimated  to  cost  $3900;  District  No.  14,  6510  ft.  of 
S-in,  pipe  sewers,  manholes  and  flush  tanks,  estimated  to  cost 
$9820;  District  No.  12,  2610  It.  of  8-in.  pipe  sewers,  estimated 
to  coat   $4500.      O.   H.    Bundy   is   City   Clk. 

Wibaux,  Mont. — The  city  contemplates  the  Installation  of 
a  sewer  svstem.  The  estimated  cost  is  $14,000.  J.  R.  Quamme 
la  City   Clk. 

Harrlminvllle,  Mo. —  Preliminary  plana  are  being  prepared 
for  the  construction  of  a  sewer  system,  estimated  to  cost 
$30,001),  \V.  B,  Holllna  &  Co,,  439  Midland  Bldg.,  Kansas  City. 
Mo,,  is  Engr 

St.  I.oula,  Mo. —  (Official) — Bids  wlU  be  received  by  the  city 
until  .June  18  for  the  construction  of  sewers  In  the  Sixth 
Dlatrlit.  The  estimiited  coat  of  the  work  Is  $37,000.  E.  U. 
KInaey    la    I'rea.,    Bd     of    Pub,    Ser, 

Antlern,  Okin, — See   Item   under   "Water  Supply-Irrigation," 

+  .\iMlrrM»n,  I'rx. — The  contract  has  been  awarded  to  the 
J  (i  HKKVVNI';  CO..  Houston,  for  the  construction  of  a  aewer 
avateiii        Noted    Sept.    10. 
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^Amrrlrnn  rnlla,  Idnhn— (Ottlrliil) — Thf  cotitnirt  for  iirwrr 
ci>iiHlnirtt<>ii  liiiN  lu-.'ii  iiwiti'(li«l  to  S  A  KdltTlOlt,  Ain«rlcim 
KiillH.  at    J1.':'.4H'.       I''riiiik   Miirruh   Im  City    lOtiKi.      Nntrd   Apr.   :::;. 

Mciin.  Arl«.--At  iii>  Kl.ctloii  ln-lil  May  IS  llii<  cltUriiH  V(>t<Ml 
to  iNNtK'  }7:>, 1)11(1  III  IuiikIh,  till-  liroriM'iln  of  wliU-ll  Will  Ix'  UhkiI 
for  IIk-  roiiHtt  ui'lloii  of  u  Mvwvr  Hyntciii  iiliil  u  ii<'|itlc  tank. 
Notcil    Apr.   :■'.'. 

^('nthlnmrt.  Wniih. — Tho  contrnci  for  tho  roiiHtrui-tliin  of  a 
m-wiT  n.\.Ntriii    luiM   li.'i'ii   itwurdrit   to  ('.   <).    |{ANI>M-:H,   iit   |«7x4. 

Chrlinllia.  \Vn>ih.- -Illiln  will  lii<  rccelviMl  until  i  p.m.,  .luiH'  7, 
bv  the  I'lly  C'iiiiiiiilHHl(>ii<<rH  for  tlu>  coiiNtriK'tloii  of  ii  howit 
KVHlnii.  'I'iic  cxtliiiati'd  cont  Ih  $l>a,3(IO.  L).  W.  liouiic  Is  City 
Oik.      N'oliil   May   L'7. 

KvprrK,  Wnnh. — KIiIh  will  noon  lii<  rocolvf-il  liy  I.oulit  I.cMh. 
CItv  ClU..  for  llic  ooriHtnictlon  of  n  m-wor  ityMt<<ni  oMtlinutol  to 
cont   $ll,aiM).     .1.   \V.    lloov.-r   In  City    Kiitcr. 

Srnttlf.  \>n»h.— Tlif  Hoar.l  of  I'lil.Uc  WorkH  roiitoiiipliitcM 
tli<-  ••oiisli  ui-tli>ii  of  a  .M.-wiT  In  tin-  liiiiiirl  at  Si-coiid  Ave.  uilil 
\V<'.-.t  :i!Mli  St.  Tin-  .stliiiat.-il  coal  iH  »i;,000.  A.  L.  VaU-iilIno 
{.->  Chii.,    IM    of    I'lili.    WUn 

MrnKIr,  \\  iixh.  IMaim  liavp  been  iipprovod  by  tho  Board  of 
PuMU-  W  oi  Km  IiH-  the  coiiHtriiot loll  of  n  Hewer  Hy»lein  In  Stroud 
Ave.,    e.-itmial.il    lo   t-ost    $.11,000.      Noted    Oot.    1  .^    niid    29. 

Wnllii  Wnllii.  \\n»h.— HldM  will  be  received  until  .lune  < 
by  W.  1{.  Uelioiii.  City  Kii^r..  for  the  conHtructlon  of  vltii.led 
pipe    .seWfis    eslliiiiited    to   oOHt    $!)000. 

Morth  llfiiit.  Orr.  (Olllolal)— Bids  will  be  received  uml'  ' 
p.m..  June  S.  by  C.  ]■'..  Maybee,  City  llecdr.,  for  sewer  construc- 
tion estimated  to  cost  jir.,.100.  H.  L.  Cavnniinh  Is  City  Knur. 
Noted   May   f>  and    1.1. 

Mnrynvlllr,  Ciillf. — I'lnns  arc  hcInK  prepared  by  M.  Meek, 
City  KnKr.,  for  the  construction  of  sanitary  sewers.  The  esti- 
mated cost  is  $:;o.000  An  election  will  soon  be  held  to  vote 
on   the  iniestion  of  issuiiiK   bonds.     Noted  Apr.   S. 

+Kncrnmrnto,  Cnllf. — The  City  Commission  has  awarded 
the  contract  for  the  construction  of  the  fifth  unit  of  the 
trunk  sewer  in  the  ann<  x  district  to  JAMES  KENNEDY,  Los 
Anireles,   at    $104,912.      Noted    May   20. 

Snn  FrnnclMco,  Cnllf. — Bids  will  soon  be  received  for  the 
coii.^truction  of  a  sewer  in  Fifth  St..  between  Howard  and 
Brannan  St.  The  estimated  cost  is  $80,000.  Frederick  J. 
Churchill   is  Secy. 

SIrrrn  Miidrr,  Cnllf. —  Plans  have  been  prepared  by  C.  Bixby, 
City  Kn>;r.,  for  the  construction  of  a  sewer  system  and  a 
sewape-disposal   plant    for   the   Caflon   District.     Noted  Jan.   21. 

+Stockton,  Cnlif. — The  contract  for  the  installation  of 
sewers  in  the  Kair  Oaks  District  has  been  awarded  to  BISHOP 
&  TUMELTV,  Stockton,  at  ?T2S5. 

St.  Jotteph  de  I-evl.x,  ((ue.- — The  Town  Council  contemplates 
extendin^r  the  sewer  and  water-works  system.  The  estimated 
cost  is  ?1.')0,000.     Gawin  &   Beauchemin  is  Eng:r. 

BnrlinKton.  Ont. — Bids  will  be  received  until  June  1.5  by 
the  Town  Clerk  for  the  construction  of  sanitary  storm  sewers 
under  Contract  A,  constructing  sewage-disposal  plant  under 
Contract  P,  furnishing  sewer  pipe  under  Contract  S,  construct- 
inp  sewage-disposal  works  under  Contract  X.  Chipman  & 
Power   is   Engrr. 

Thorold,  Ont. — The  city  contemplates  the  construction  of 
a  sewer  system   estimated   to  cost   $25,000.      J.   S.   Clark   is  Clk. 

Toronto,  Ont. — Bids  will  be  received  until  June  S  by  T.  L. 
Church,  Chn.  Bd.  of  Control,  for  the  construction  of  sewers 
in  various  streets 

U\HB\UE 

+CIilTi«ide  Park,  X.  J. —  (Cliffside  post  office) — The  contract 
has  been  awarded  to  JAMES  GRICCO,  Cliffside  Park,  by  the 
Council  for  the  removal  and  collection  of  garbage. 

■^Detroit.  Mich. —  (Ollicial) — Bids  will  be  received  until  10 
a.m..  June  24.  by  George  H.  Fenkell.  Comr.  of  Pub.  Wks..  for 
completing  the  garbage  reduction  plant  on  the  northeast  side 
of  the  Detroit  Terminal  Railroad  between  Shoemaker  and 
Harper    Ave. 

STREETS   .4ND   ROADS 

+Bo8ton,  MaH8. — The  contract  for  constructing  a  bitumi- 
nous macadam  roadwa.v  in  Oakland  St.,  Dorchester  District, 
has  been  awarded  to  W.  J.  BARRY,  at  $7345.  Other  bids  were: 
D.  M.  Biggs  &  Co.,  $7413:  J.  Doherty.  $7559;  Martino  de  Matteo, 
$7761:  John  Landis.  $S543;  Clark  &  Gore.  $8706;  Charles  J. 
Jacobs  Co..    $S7S0;  W.  J.  Rafferty  &  Co.,   $9574.      Noted   May    20. 

BoMton,  MaNH. — Bids  will  be  received  until  June  4  by  the 
Public  Works  Department  for  bituminous  macadam  roadways 
in  Fletcher  St.  and  Howitt  Rd..  West  Roxbury  District,  and 
until  June  7  for  bituminous  macadam  roadways  in  Chase, 
Hamlet,   Grace   and   Ridgewood   St.,    Dorchester   District 

BoHton,  MaHH. — Bids  will  be  received  until  June  4  by  the 
Supply  Department  for  furnishing  50,000  gal.  of  nonasphaltic 
road   oil.      D.    Frank    Doherty    is   Supt. 

■^Albany,  X.  Y.^ — (Official) — Bias  will  be  received  until  1 
p.m.,  June  IS.  by  Edwin  Duffey.  State  Highway  Comr.,  for 
improving    highways    in    various    counties. 

+*AIbany,  N.  Y. —  fOflficial) — Contracts  have  been  awarded 
for  constructing  roads  in  various  counties  as  follows:  Road 
No.  1238,  Broome  County,  1.03  miles,  TYNE  &  WILLEY,  Bing- 
hamton,  $49,274;  Road  No.  5412.  Broome  County,  0.28  mile, 
PADDLEFORD  &  KI.VG.  Sherburne.  $11,135;  Road  No.  5440, 
Broome  County,  0.41  mile.  .\RTHUR  D.  OSBORNE,  Bingham- 
ton,  $20.4'<s:  Road  No.  1269.  Cattaraugus  County.  5.62  miles, 
WOOLSEV  CON.STRUCTIO.N  CO.,  Davenport,  $74,127;  Road 
No.  1275.  Cattaraugus  Countv,  3.95  mile.s,  O.  M.  SEVERSON  & 
CO.,  Erie.  Penn.,  $67,727;  Road  No.  5544,  Cattaraugus  County, 
fi.SS  miles.  D.  D.  DUGAN  &  SONS,  Olean,  $132. 6SS;  Road  No. 
1270,  Delaware  Countv,  7.69  miles.  SAMUEL  BESKIN,  Bea- 
con. $72.76S:  Road  No  1271.  Delaware  Countv.  11.40  miles, 
FfLTON  ENGINEERING  CO.,  INC.,  Albany.  $12s.446;  Road 
No.  1272,  Delaware  County,  5.84  miles,  E.  J.  ANDERSON, 
Menands,   $63,898;    Road   No.   1268,   Genesee   County,    4.49   miles. 


JOHN  JOHNSON  CON.STRUCTION  CO.  HiifTalo.  $39,732;  Itoud 
No  1242,  Greene  County,  1  43  iiilleM  ..JOHN  1-  HAYKH  CON- 
STUI'CTIoN  CO.,  Yoii'd-m.  |.'.o,420;  Itoarl  No.  555.').  Oneida 
County.  5.73  mllcH,  H.  K.  H.  Co.,  Herkimer,  »4M,H93;  Itoad  .No. 
II39,  Ontario  County,  I  3K  inlleH,  THOMAS  F.  MUltltAY.  I.o 
Uov,  117, 30(1;  Koad  No  1276,  Oiilarlf.  tjounty,  1  23  iiilleH, 
HCilRoKDKIl-HlCK.S  CoNTI{ACTIN<!  CO.,  HoeheMler,  $23,272; 
Koad  No  1277,  ontarl.i  c,,imly,  153  mllen.  I.AKK  SIIOItK 
CO.VSTIircTlo.N  \-  SIl'Pl.V  <  o  Dunkirk.  $(;<•,. 319;  Road  .No. 
r.'7s.  Ontario  Countv,  S.fl3  imU.h.  Ii.  HENKDIcr,  WIlllaniHport, 
Peiiii.,  $55,2116;  itoad  No.  1262,  St.  Lawrence  County,  5.07  irilloM, 
W.  T.  THAYER  tic  CO,  CbaleuUKay,  »41.VH2;  Road  No.  1280, 
St.  I.awreii.-.-  County  3.09  iiilleH,  THOMAS  oHRIE.V,  Water- 
town,  $3I,S02:  Koad  .No.  5551,  Sefienecta<ly  County,  3.34  iiilleH, 
WIM.IA.M  GRKKN.  $32,462;  Roa.l  No.  '.274,  HulTolk  Coiin>y, 
10  50  iiilleH.  TOWN  Ol'"  SOI 'TH AM PTON,  Soul bi.iiipton,  $113,- 
06.S;  Road  .No  lONl,  WaMlilnglon  Couniy,  3.34  iiilleH,  JOHN 
CRISoRlo,  Albunv.  $27,354;  Road  No.  1223,  WaHhInglon 
County,  n.96  nilleti,  IS.  J.  ANDEUKON.  MonandM,  $62,261.  Noted 
May  6  and  27. 

Bnth,  N.  Y. — The  city  coiilemplateH  an  expenditure  of 
$40,(i(M'    tor   paving   Washington,    Liberty   and   Steuben   St. 

I'.nut  Aurora,  X.  V. — The  eltljiena  voted  to  pave  Bufralo  Rd., 
at    an    eHtliii:ited    cost   of    $20,000. 

■''rrdiinln.  .%'.  Y.-HondH  for  $18,000  were  Hold,  the  proceede 
of   which    will    be    used    for   street    Improvements. 

Km-  York,  IV.  Y.— (Borough  of  Brooklyn)  —  fOfllelal) — Bids 
will  be  received  until  11  a.m.,  June  9,  by  1,.  H.  I'oundH, 
Borough  Pres.,  for  regulating,  paving,  grading  and  otherw'.iu 
Improving   various   streets. 

+  X«'w  York.  N.  Y. — Borough  of  Brooklyn)  —  fOfticiai)  — 
Conlr.-icts  have  been  awarded  for  Improving  (a)  S4th  St.  from 
Ft.  H;imllton  Parkw:iy  to  Seventh  Ave.,  'h)  72nd  St.  from 
Eighth  Ave.  to  Ft.  Hamilton  Ave.,  (c)  Goth  St  from  1.5th  to 
New  Utrecht  Ave.,  (d)  First  St.  from  Foster  to  18th  Ave.,  (e) 
51st  St.  from  13tb  to  15th  Ave.,  (f)  13th  Ave.  from  75th  to 
79th  St.,  (g)  Stone  Ave.  from  Riverdalt:  Ave.  to  Newport  St., 
(h)  Montgomery  St.  from  Franklin  to  Bedford  Ave.,  (1)  East 
17th  St.  from  Ave.  M  to  Ave.  .N,  (J)  East  13th  St.  from  Kings 
Highway  to  Ave.  U  'k)  E.ist  13th  St.  from  Ave.  O  to  Kings 
Highway.  (1)  Bay  23rd  St.  from  86th  to  Benson  Ave.,  as 
follows:  TOPEKA  I'AVING  CO.,  INC.,  (a)  $360.3,  (1)  $4796; 
BROOKLYN  ALCATRAZ  ASPHALT  CO.,  (b)  $4392,  (c)  $8863, 
(d)  $6899  (e)  $6342.  i  O  $60.S2,  (i)  $4057.  <j)  $15,338,  (k)  $7568; 
SICILIAN  ASPHALT  I'AVING  CO.,  (g)  $5276,  (h)  $4160.  Noted 
May   13. 

New  York.  iV.  Y. —  (Borough  of  Alanhattan)  —  (Official)  — 
Bids  were  received  May  24  by  Marcus  M.  Marks,  Borough 
Pres.,    for    improving    (a)    24th    .St     from    Sixth    to    10th    Ave,, 

(b)  54th  St.  from  Third  to  Lexington  Ave.,  (c)  160th  St.  from 
Ft.  Washington  Ave.  to  a  point  418  ft.  west,  (d)  30th  St.  from 
Ninth  to  10th  Ave.,  (e;  38th  St.  from  First  to  Second  Ave.,  as 
follows:    Barber    Asphalt    Paving    Co.,    (a)     $20,132,    (b)    $3538, 

(c)  $3877;  Uvalde  Asphalt  Having  Co.,  (a)  $28,810;  (b)  $4206, 
(c)  $4587;  Sicilian  Asphalt  Paving  Co.,  (a)  $10,320.  (b)  $3492, 
(c)  $4322;  Aztec  Paving  Co.,  (a)  $18,186,  (b)  $3032,  (c)  $4509; 
Cleveland  Trinidad  Paving  Co.,  (a)  $24,050,  (b)  $4239,  (c) 
$3980;  Asphalt  Construction  Co.,  (b)  $3474.  (c)  $3269;  Fitz- 
gerald &  Brennen,  (d)  $12,973,  (e)  $12,122;  P.  J.  Kearns  Con- 
tracting Co..  (d)  $13,717,  (e)  $10,345;  W.  F.  Fitzgerald,  (d) 
$12,035,    (e)    $11,110.      Noted   Way    20. 

+RocheMter,  X.  Y. — The  contract  for  jiaving  the  East  .Side 
Blvd.  from  the  citv  line  to  Hudson  Ave.  has  been  awarded  to 
WHITMORE,    RAUBER    &    VICINUS,    Rochester,    at    $35,558. 

Bernardsville,  X.  J. — The  Township  Committee  has  voted 
to  improve  the  road  from  the  Coffee  House  to  Van  Dorn's  Mill, 

at   an   estimated   cost   of   $4000. 

+Flemlngtoi>,  X.  J. — The  Board  of  Chosen  Freeholders  has 
awarded  a  contr.ict  for  the  improvement  of  the  Whitehouse- 
Lebanon  Rd.  with  macadam  to  M.  IRVING  DEMAREST,  Se- 
waren.  at  $16,802.  Other  bids  were:  J.  L.  LeCompte,  $19,874; 
C.  H.  Winans  Co.  $20,313;  Burk  &  Burnham,  $21,878;  William 
R.   Moore,    $24,905,   and   John    Dorer,    $26,535. 

Jersey  City,  X.  J. — Bids  will  be  received  until  2  p.m.,  June 
10,  by  the  Board  of  Commissioners,  for  repaving  Montgomery 
St.  from  Grove  to  Brunswick  and  from  Merselles  St.  to  West 
Side    Ave. 

•lersey  City,  X.  J. — Bids  will  be  received  until  3  p.m.,  June 
10.  by  the  Board  of  Chosen  Freeholders  of  Hudson  County  for 
the   improvement  of  the  Newark   Turnpike. 

Xewark,  X.  J. — Bids  will  be  received  until  3:15  p.m.,  June 
17,  for  repaving  Ferry  St.  from  AVesterly  Terminus  at  Market 
St.  to  Merchant  St.,  Clifton  Ave.  from  Second  St.  to  Abington 
Ave.,  Oraton  St.  from  Delavan  to  Elwood  Ave.,  and  Richards 
St.    from    Ferry   St.   to   Passaic  Ave. 

AVashinfrton,  X'.  J. — The  Board  of  Trade  contemplates  im- 
proving the  road  between  Washington  and  Oxford,  by  paving 
with  macadam. 

AVest  Xew  York,  X.  J. —  (Official) — Bids  will  be  received  un- 
til 8  p.m.,  June  S.  by  the  Town  Council,  for  improving  22nd 
St.  from  Bergenline  Ave.  to  the  Hudson  County  Blvd.  J.  L. 
Wolfe  is  Town  Clk. 

+Xew  CaNtle,  I'enn. — The  contract  for  paving  East  Wash- 
ington St.  from  Arlington  Ave.  to  the  city  line  has  been 
awarded  to  M.  J.  SCANLON,  at  $16,093.  Other  bids  were: 
Charles  Staph.  $17,400;  Woods  &  Golder,  $17,215;  C.  E.  Kim- 
brough,  $16,716;  M.   E.  Miller,  $16,908;  Burns  Bros.,   $16,577. 

-A'Philadelphia,  I'enn. —  (Official) — Bids  will  be  received  until 
noon,  June  15,  by  the  Bureau  of  Highways  for  continuing  the 
improvement  of  the  Northeast  Blvd.  from  Rhawn  St.  north- 
ward, including  branches. 

Pittsburgh,  Penn. —  (Official) — Bids  will  be  received  until 
10  a.m.,  June  10,  by  Hyatt  M.  Cribbs,  Controller  of  Allegheny 
County,   for  improving  a  number  of  county  roads. 
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Slatineton,  Penn. — Bids  will  be  received  until  7  p.m.,  June 
7,  for  constructing  approximately  5900  yd.  of  brick  or  con- 
crete pavement  on  lower  Main  St.  .\.  N.  Kennel  is  Borough 
Secy,  and  Charles  W.  Grosshart,  Allentown.  is  Borough  Engr. 

^Annapolis,  Md. — Contracts  have  been  awarded  for  the  ap- 
plication of  150,000  gal.  of  road  oil  to  the  roads  in  Caroline, 
Wicomico,  Somerset,  Worcester  and  Dorchester  Counties  to 
the  UNITED  GAS  IMPROVEMENT  CO.,  at  $9690,  and  for  oil- 
ing roads  in  Talbot,  Kent,  Queen  Anne  and  Cecil  Counties  to 
the    ATLANTIC    REFINING    CO.,    at    $7069. 

Baltimore,  Mil, — Press  reports  state  that  the  Paving  Com- 
mission  plans  to   repave  Camden  St. 

Kastville,  Va. — Bids  will  be  received  until  June  15  by  G.  T. 
Tyson,  Clk.,  for  the  sale  of  $25,000  in  bonds,  the  proceeds  of 
which   will   be   used   for   permanent   road   improvement. 

+Richmond,  Va. — The  Commissioners  of  Henrico  County 
have  awarded  contracts  for  road  construction  as  follows:  3.5 
miles  of  gravel  to  T.  W.  MARTSON,  Roxbury;  7.3  miles  of 
gravel  to  BETTS  &  BOICE,  Chestertown;  1.61  miles  of  bitum- 
inous macadam  to  LEWIS  LAWSON.  Norfolk;  1.69  miles  ma- 
cadam on  Osborne  Turnpike  to  COLVIN  &  GELSON,  Culpep- 
per:  four  miles   of  macadam   to   L.   R.   COLBERT,   Massaponax. 

Dohson,  \'.  C. — Bods  for  $10,000  will  be  voted  on  at  the 
election  to  be  held  June  8,  the  proceeds  of  which  will  be 
used  for  constructing  roads  in  Long  Hill  Township,  Surry 
County. 

+'i^GreenviIIe,  S.  C. —  (Official) — Contracts  have  been  award- 
ed for  constructing  asphalt  and  bituminous  pavements  to  the 
WEST  CONSTRUCTION  CO.,  Chattanooga,  Tenn.:  brick  and 
concrete  pavements  to  SLATTERT  &  HENRY,  Greenville,  and 
for  sidewalks  to  the  GREENVILLE  TILE  CO.,  Greenville. 
Noted  May  6,  and  under  Greenville,  N.  C,  in  the  issue  of 
May  20. 

Titusville,  Fla. — An  election  will  be  held  June  15  to  vote 
on  the  question  of  issuing  $150,000  in  bonds,  the  proceeds  of 
■which  will  be  used  for  constructing  roads  and  bridges  in 
Brevard  County. 

Selma,  Ala. — Bids  will  be  received  until  June  21  by  P.  H. 
Pitts,  Probate  Judge,  for  improving  approximately  3 ',2  miles 
of  the  Blablock  and  Uniontown   Rd. 

Xatchitoehes,  La. — The  citizens  of  Natchitoches  Parish 
.voted  in  favor  of  issuing  $40,000  in  bonds,  the  proceeds  of 
which  will   be   used   for  constructing   roads. 

Brixtol,  Tenn. — Press  reports  state  that  bids  will  be  re- 
ceived until  June  20  by  W.  H.  Flynn,  Comr.  of  Finance,  for 
the  sale  of  $10,000  in  bonds,  the  proceeds  of  which  will  be  used 
for   improving   streets. 

Chattanooga,  Tenn. — The  City  Commission  will  repave 
Market  St.  with  wood  blocks  or  asphalt.  E.  D.  Bass  is  one  of 
the  Comrs. 

Jaxper,  Tenn. — At  a  recent  election  the  question  of  issuing 
$200,000  in  bonds,  the  proceeds  of  which  was  to  have  been 
used  for  constructing  roads  in  Jasper  County,  was  defeated. 

CoTinKlon,  Ky. —  (Official) — Bids  will  be  received  until  10 
a.m.,  June  S,  by  the  Fiscal  Court  of  Kenton  County  for  the 
reconstruction  of  the  Lexington  Pike  State  Aid  Rd.  John  B. 
Dillon  is  County  Clk. 

+(;eorBeto»-n,  Ky. — The  contract  for  paving  Main  St.  with 
asphalt  has  been  awarded  to  the  MERRILL  CONSTRUCTION 
CO.,  Chattanooga,  Tenn. 

LonlMa,  Ky. — At  a  recent  election  the  question  of  issuing 
$100,000  in  bonds,  the  proceeds  of  which  was  to  have  been 
used    for    constructing    roads,    was    defeated.      Noted    Apr.    15. 

MayMville,  Ky. — At  a  recent  election  the  question  of  issuing 
$200,000  in  bonds,  the  proceeds  of  which  was  to  have  been 
used    for   constructing   roads   in   Mason   County,   was   defeated. 

Mayjivllle,  Ky. —  (Official) — Bids  will  be  received  until  8 
p.m.,  June  7.  by  the  City  Council  for  improving  a  number  of 
streets.     J.  Wesley  Lee  is  Mayor.     Noted  Mar.   18. 

+»»T  Cantle,  Ky. — The  contract  for  constructing  a  ma- 
cadam pike  between  this  city  and  Eminence  has  been  awarded 
to  the  I'H ELI'S- POST-GUYN  CO..  Lexington,  at  approximately 
$15,000.     Noted  May  13. 

TonipkinHvllle,  Ky. — The  Commissioners  of  Monroe  County 
recalled  the  election  which  was  to  have  been  held  May  15  for 
the  purpose  of  voting  on  the  (luestlon  of  issuing  bond.s,  the 
proceeds    to    be    used    for    road    construction.      Noted    Apr.    15. 

Whitley  City,  Ky. — An  election  will  be  held  July  10  to  vote 
on  the  question  of  issuing  $100,000  In  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  roads  in  McC'reary  County. 

CInrinnatI,  Ohio — (Official) — Bids  will  be  received  until 
noon,  June  25,  by  the  Board  of  Commissioners  of  Hamilton 
County  for  improving  the  Compton  Rd.  from  the  Cincinnati 
and  Hamilton  I'ike  to  the  Carthage  Pike,  Springfield  Township. 

ColnmbuN,  Ohlf> — Bids  will  be  received  until  noon,  June  15, 
by  fJcorgf  A.  I'.orden,  Dir.  of  Pub.  Ser.,  for  paving  Grand 
Drive   in   Franklin   Park. 

firand  View  llelKhtM,  Ohio — (Columbus  post  office) — Bids 
will  he  received  until  noon,  June  29,  by  Thomas  G.  Constable, 
Clk,,  for  paving  and  constructing  sidewalks  on  Wyandotte 
Lane  and  Lincoln  Rd. 

Mt.  (illend.  Ohlji — Bids  will  .je  received  until  11  a.m.,  June 
2!>,  bv  C.  O.  HlKglns,  Audr.  of  Morrow  County,  for  Improv- 
ing and    mncadarnlzInK   Fouat   Ril.   In   Westfleld   Township. 

PalneNvllle,  «>hl«i — (Official) — Bills  will  bo  rectlved  until 
noon.  June  Is.  by  the  Hoartl  of  Commis.HlonerH  of  Lake  County 
for  Improving  the  .Narrows-fN-nter   ltd.   In   Perry  Town.thlp. 

Penilrld.  Ohio — (W<'lIlngton  post  office) — Bids  will  1)0  re- 
ceived until  1  p.m.,  June  10,  by  Tra  M.  Starr  for  Improving  and 


ilvt'il   until  I   p.m.,  .mm- 
ivlng  .South  C.iiter  Uil. 


H<M-ky  lllver,  Ohio— Bids  will  ho  received  until  noon,  Juno 
I,";,  tiv  Krnnk  Mitchell,  Clk.,  for  Rrndlng,  draining  and  paving 
Fru/.lf'r    l>rlve. 

Toledo.  Ohio — Rldn  will  be  reci'lved  until  10  a.m.,  Juno  2S, 
bv  thi^  lioiud  of  ConimlMnltinerH  of  I^ucan  Cnunty  for  grading, 
drnliiloK  and  mucadamizliiK  Uoacls  Noh,  63  and  )t4  In  Mon- 
dova  Town.MhIp. 


Indiana — (Official) — Bids  will  be  received  for  road  im- 
provements in  Indiana  as  follows:  Brookville,  until  1  p.m., 
June  7,  by  the  Commissioners  of  Franklin  County,  for  con- 
structing a  stone  road  in  Highland  Township;  Greensburg. 
until  1  p.m.,  June  7,  by  the  Commissioners  of  Decatur  County, 
for  constructing  a  road  in  Washington  Township;  Portland, 
until  10  a.m.,  June  7,  by  the  Commissioners  of  Jay  County, 
for  constructing  crushed  stone  roads  in  Wayne  Township; 
English,  until  2  p.m.,  June  7,  by  the  Commissioners  of  Craw- 
ford County,  for  constructing  stone  roads  in  Sterling  and 
LTnion  Townships:  Kentland,  until  2  p.m..  June  7,  by  the  Com- 
missioners of  Newton  County,  for  constructing  a  macadam 
road  in  Colfax  Township;  Franklin,  until  2  p.m.,  June  7,  by 
the  Commissioners  of  Johnson  County,  for  constructing  a 
gravel  road  in  Pleasant  Township;  Jeffersonville,  until  10 
a.m.,  June  7,  by  the  Commissioners  of  Clark  County,  for  con- 
structing a  macadam  road  in  Silver  Creek  Township;  Green- 
castle,  until  2  p.m.,  June  7,  by  the  Commissioners  of  Putnam 
County,  for  constructing  a  gravel  road  in  Washington  Town- 
ship; Crawfordsville,  until  10  a.m.,  June  8,  by  the  Commis- 
sioners of  Montgomery  County,  for  constructing  a  concrete 
and  stone  road  in  Madison  Township:  Corydon,  until  2  p.m., 
June  S,  by  the  Commissioners  of  Harrison  County,  for  con- 
structing a  macadam  road  on  line  between  Harrison  and 
Webster  Townships;  Fowler,  until  1  p.m.,  June  9,  by  the 
Commissioners  of  Benton  County,  for  constructing  roads  in 
Grant  and  Pine  Townships;  Laporte,  until  10  a.m.,  June  10, 
by  the  Commissioners  of  Laporte  County,  for  constructing 
roads    in    Kankakee   and   Noble   Townships;    Noblesville,    until 

10  a.m.,  June  15,  by  the  Commissioners  of  Hamilton  County, 
for   constructing   a   road   in   Washington   Township. 

+IndianapoIi.s,  Ind. — The  contract  for  constructing  a  gravel 
road  in  Pike  Township,  Marion  County,  has  been  awarded 
to  McKINSEY   &  JENKINS,   Frankfort,  at   $11,571. 

+\Ves<t  Baden,  Ind. — According  to  press  reports,  the  West 
Baden  Springs  Co.  has  awarded  a  contract  to  L.  R.  PIGG  CO., 
Louisville,  Ky.,  for  the  construction  of  a  macadam  boulevard. 
The  estimated  cost  of  the  work  is  $40,000. 

+Olney,  111. — The  contract  for  grading,  building  culverts 
and  macadamizing  portions  of  Whittle  Ave.  has  been  awarded 
to   KEGAN   BROS.,   Brazil.   Ind..   at    $8324. 

+Peoria,  III. — The  contract  for  paving  Moss  Ave.  from 
Elizabeth  St.  to  Western  Ave.  has  been  awarded  to  JOHN 
W.    BUSHNELL,    at    $18,936. 

+Spring-field,  III. —  (Official) — Bids  were  received  May  26 
by  the  State  Highway  Commission  and  contracts  awarded  for 
road  construction,  as  follows:  St.  Clair  County,  Section  A, 
H.  H.  HALL  CONSTRUCTION  CO.,  East  St.  Louis,  $16,900; 
Marshall  Countv,  Section  B,  AJAX  CONSTRUCTION  &  ENGI- 
NEERING CO.,  Gary,  Ind.,  $4  395;  Marshall  County.  Section  C. 
CAPPERUNE  &   DEYO,   Bradford,   $5972. 

Springfield,  III. — (Official) — Bids  will  be  received  until  11 
a.m..  June  9,  by  the  State  Highway  Commission  for  construct- 
ing roads  in  Livingston  and  Kane  Counties.  All  cement  is  to 
be  furnished  by  the  State. 

+Kilbourn  City.  Wis. — The  contract  for  paving  Broadway 
has  been  awarded  to  GARVEY  &  WEYENSBERG  CO..  Kau- 
kauna.  Wis.,  at  $10,152. 

+L.ake  Geneva,  Wis. — (Official) — The  contract  for  improv- 
ing Main  St.  from  Cook  to  Maxwell  St.  has  been  awarded  to 
GEORGE  WELCH.  Beloit,  at  $5083.  Other  bids  were:  P.  A. 
Thatcher,  $5233;  Birdsall  Griffith  Construction  Co.,  $5642; 
Cullen  Friestedt  Co..  $7434.     Noted  May  6. 

Milnnnkee,  Wi.s. — Bids  will  be  received  until  2  p.m.,  June 
7,  by  L.  G.  Widule,  County  Clk.,  for  grading  and  paving  three 
miles  of  Center  Rd.     H.  J.  Kuelling  is  County  Highway  Comr. 

Oconto.  Wis. — The  City  Council  contemplates  an  expendi- 
ture of  $19,000  for  the  improving  a  number  of  streets. 

+Storni  Lake,  lotva — The  contract  for  constructing  51,920 
sq.yd.  of  reinforced-concrete  pavement  and  17,400  lin.ft.  of 
curb  has  been  awarded  to  the  MOORE-SIEG  CONSTRUCTION 
CO.,  Waterloo,  at  $17,502. 

Duluth.  Minn. — Bids  will  be  received  until  2  p.m..  June  7. 
by  O.  Halden.  Audr.  of  St.  Louis  County,  for  constructing  3V^ 
miles  of  the  Brevator  Rd.  and  SVs   miles  of  the  Hayes  Rd. 

St.  Cloud,  Minn. — Bids  will  be  received  until  3  p.m.,  June 
15,  by  George  G.  Magnuson,  City  Clk.,  for  constructing  10.300 
yd.   of  concrete  sidewalks. 

+Great  Bend.  Kan. — The  contract  for  constructing  23.580 
sq.vd.  of  concrete  pavement  has  been  awarded  to  WATTS  & 
AMERMAN,    Salina,   at    $55,400. 

Central  City,  Neb. — Bids  will  be  received  until  7:30  p.m.. 
June  14,  by  C.  F.  Newmyer.  City  Clk..  for  constructing  concrete 
crossings,   walks  and  approaches. 

Norfolk,  Neb. — Bids  will  be  received  until  5  p.m.,  June  7, 
by  P.  F.  Stafford,  City  Clk.,  for  constructing  concrete  walks, 
iippro.aches    and    crossings. 

Lnrlniore,  N.  D. — Bids  will  be  received  until  7  p.m.,  June 
7,  by  N.  J.  Powell,  City  Audr.  for  constructing  sidewalks 
and   curbs   during    1915. 

Ilanillton.  Mttnt. — Bids  will  be  received  until  June  7  by 
P.  K.  Kohliiiis,  Clk.  of  Ravalli  County,  for  grading  6000  lin.ft. 
of  road  near  Stevenson villo  and  a  road  on   Hamilton  Heights. 

Laurel,  Mont. — -Plans  have  been  completed  for  the  Improve- 
ment of  .Main   St.     The  estimated  cost  of  the  work   is  $28,000. 

BruHNwIek,  Mo. —  Press  reports  state  that  bids  will  soon  bo 
rocflvrd  for  laying  20,000  stj.yd.  of  brick  pavement.  The 
Wooiluard  lOngliiferlng  Co.,  901  Orear  Leslie  Bldg.,  Kansas 
City,   Mo.,   Ih    Kngr, 

St.  LouU.  Mo. — (Official) — Bids  will  ho  received   until  Juno 

11  by  the  city  for  paving  seven  streets  with  vltrllled  brick. 
The  total  cost  of  the  work  Is  $60,000,  E3.  R.  KInsey  Is  Pros.. 
1!<I.  of  Pub.  Mer. 

Oranure,  Te.it. — An  election  will  bo  held  Juno  19  to  vote  on 
the  c|ii..Mlloii  of  iHsuIng  $25,000  In  bonds,  tb.<  proceeils  of 
which  will  bo  used  for  Improving  a  portion  of  the  MiULslleld 
Forry    ltd. 


June 
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^I'nlnirr,  Tr». — A  contnirl  for  oonRtrurtltiK  one  nilli-  of 
oonciflr  Ml.li-wiilkH  hnH  li««>n  iiwiinlrd  to  J.  \V.  .lAKIllOTT. 
Wiixiiliiutiliv 

ror«   I.nvnrn,  Tr». — At  n   recent   «li>c'tlon   the   eltlsnnH   votnd 

In    fiivor    i>r    I.MMtiUiK    Ili.OOO    In    lioiuln.    Iho    iir mkIm   of    which 

will    l>r    uxfil    for    Inipi'ovlntr   atriMilH.      Noloil    Apr.    1. 

^lilclinrilM.  Trx. — A  contraot  for  conNlructliiK  Kriiv<<l  roiiiln 
hiiM    iMMii    awiiriUMl    to    tho    J     O.    HKOWNIO    CO..    liouHton.    iit 

•^t'hrhnllH,  Wnah. — Thi<  coMtnirt  for  oonntrurt  Inn  I 'i  mllPH 
i>f  con.-irlr  iiiMd  mar  CiirtlM  linn  hi-cn  awiirilril  to  thu  .(ACOll- 
SO.NIt.\l>10    ro..    |-orlliin.l,    at    Jir..ir.S.       Not.d    Apr.    s    aixl    1:2. 

^Kl>lirii«n.  Wnnh. — '(Oflli-lal) — Tho  contriiot  for  coiiHtructlnK 
m-viMi  mlli-.s  i.r  pi'iiiKincnt  lil^hwav  near  Whrclcr  liaM  bi'i-n 
awnnlr.l  to  \V  C  MThMCVN  Tl)..  Spokaiio,  at  IH.V.th.  Itthcr 
lildx  wt>ri-:  Woitln-ii  .M  Sattrrtliwaltc,  tJ.I.Mi;  Mohr  Con- 
Htriu'tlon  Co..  JU.ltoc.;  Hunn  <i  lUman,  »l9.i70;  CJ.  L..  Stickler. 
» 17. 100.      .Nolc.l   Apr.   1:9. 

^Knlnnin,  >\  nnh. — The  contract  for  constructlnK  Porman- 
int  lIlKliWiij  \..  l-.\  haH  bc«n  awarded  to  N.  I'.  WILMS. 
Iloqulain.   at    $in,i;i(i. 

>It.  Vrriion,  >\  nnh. — Hlds  will  hi>  received  until  June  .S  by 
111.'  ('iinunls.slonrr.M  of  SkaKit  County  for  Improving  ll's  mlloH 
tif   till-   Montliorn-McMurray    Ud.      A.   L.   Strong   Ih  County    Hni^r. 

«>l>ni|iln.  Wnnh. — Hld»  will  lie  received  until  Juno  H  by 
tho  Stati-  Highway  ComnilnNlonors  for  cloarlnjf,  KradInK  and 
draining  about  one  niUo  of  Inl.ind  Kniplro  lllnhway  acroHS 
Wonas  Crook.  KIttlta.s  and  Yakima  Counties  and  7  H-  nilles  of 
I'aoltlc  lll^;hWMy   from  Vancouver  north   in   t'larke  County. 

Olyniplii.  Wnnh. — Hld.i  will  Hoon  bo  received  for  pavlnn  14th, 
ITitb,  17th.  from  Main  to  Columbia  St.  nnd  Columbia  St.  from 
14th    to    17th    St. 

Srnttlr.  Wnnh, — Hids  were  received  for  conntructlnK  I'er- 
manotit  Highway  No.  i'-.V.  as  follows:  Sloano  Bro.s.,  Seattle, 
|LM,L'.">;>;  Hurnett  Construction  Co.,  Seattle,  SHI. 712;  QuiKK 
Construction  l>..  Seattle.  $21,S7.1:  R.  11.  Whoaten.  Seattle, 
$22,OfiO;  William  Martell,  Seattle,  $22,250;  JlcCuire  Bros.,  Seat- 
tle, $22,300;  G.  A.  Handerct,  Seattle.  $22,900;  Khophard  & 
Cressman.  Seattle,  $22,900;  West  Coast  Construction  Co., 
Seattle.  $22,900;  1'.  lOn^strand  &•  Biddle  Co.,  Seattle.  $27,992; 
Ferch   *   Cass.   Seattle,    $2S,240.      Noted   May   6. 

Seattle.  AVnsh. — Hids  will  be  received  until  June  14  by  the 
Commissioners  of  King  County  for  the  construction  or  the 
Kedmond-lssaquah  Kd.  The  estimated  cost  of  the  work  Is 
$60,000. 

AVeiintoIiee.  AYnnh. — Bids  will  be  received  the  latter  part 
of  Juno  for  the  improvomont  of  Chelan  Ave.,  at  an  estimated 
cost   of   $11,000.      Noted    Keb.    4. 

4'TIIIninook,  Ore. — The  contract  for  the  construction  of 
four  sections  of  road  near  Tillamook  h.is  been  awarded  to 
SANDBKlU;-LOC,US,    Portland,   at    $11,000. 

Cnlexico,  Cnlif. — .\11  bids  received  for  improving  Imperial 
Ave.  and  other  streets  have  been  rejected.  The  work  will 
be   readvertised. 

KnNt  Snn  nieeo,  Calif. — E.  A.  McAlpine.  San  Diepo.  at 
$14,343.    submitted    the    lowest    bid    for    improving    Swift    Ave. 

+L,oN  .\nKeIeM,  Cnlif. — The  contract  for  improving  Manhat- 
tan ri.  from  Third  St.  to  Wilshire  Blvd.  has  been  awarded  to 
GEORGE  R.  CURTIS.  552  South  St.,  Louis  St.,  at  $20,190. 

+Kiohinond,  Cnlif. — A  contract  for  street  work  has  been 
awarded  to  GEORGE  W.  CUSHING.  at  $18,023. 

+Snnta  narbarn,  Cnlif. — The  contract  for  paving  Mason, 
Helena  and  Anacapa  St.  has  been  awarded  to  A.  L.  PENDOLA, 
at  $9012. 

London,  Ont. —  (Oiricial) — Bids  will  be  received  until  4  p.m., 
June  9.  by  the  City  Clerk  for  constructing  approximately 
18.000  sq.yd.  of  asphalt  pavement  on  concrete  base.  H.  A. 
Brazier   is   City    Enpr. 

+»«■  WeHtniinMter,  II.  C. — The  contr.ict  for  paving  12th 
St.  has  been  awarded  to  the  COLUMBIA  BITULITHIC  CO., 
New  Westminster,  at  $13,f>BS. 

IXDISTRIAI..    AVORKS 

+.4umiRta,  Maine — Lewis  A.  Crossett,  North  Abington,  JIass., 
has  .iwardod  the  contract  for  the  construction  of  a  four-story, 
44x25n-ft.  briik  factory  on  W'illiams  St.,  to  the  AUGUSTA 
DEVELOPME.NT  CO. 

Portland,  Maine — The  New  England  Cold  Storage  Co.  will 
build  a  five-story,  .'..sxlOO-ft.  brick  addition  to  its  plant  on 
Commercial  and  JIaple   St. 

Snnford,  Maine — The  Sanford  Mills  contemplates  the  con- 
struction of  a  three-story,  135xlfi9-ft.  factory,  and  a  four- 
story,  60x374-ft.  factory.     The  old  buildings  will  be  razed. 

+BurIineton.  Vt. —  (Official) — The  Queen  City  Cotton  Co. 
has  awarded  the  contract  for  the  construction  of  a  two-storv, 
48x323-ft.  addition  to  its  plant  to  the  McNALLY  BLDG.  CO., 
Gardner,  Mass.  F.  P.  Sheldon  &  Sons,  Providence,  R.  I.,  is 
Arch. 

BoKton,  MnsN. — The  Victor  Typewriting  Co.,  812  Greenwich 
St.,  New  York,  N.  Y..  will  build  a  four-story,  70x750-ft.  plant 
on  Beacon  St.,  to  cost  $400,000. 

Chicopee,  MaxH. — Work  will  soon  start  on  the  construction 
of  a  36xllO-ft.  addition  to  the  plant  of  A.  G.  Spalding  &  Bros. 
The  estimated  cost   is   $30,000. 

Chicopee  FallH,  MaHx. — The  Fisk  Rubber  Co.  will  build  a 
six-story,  fiOxlfiO-ft.  brick  and  stone  ofhce  building;  a  two- 
story  service  st.ition;  and  a  six-story,  llOxSlO-ft.  reinforced- 
concroto  storehouse  at  Oak  and  Grove  St.  George  B.  Allen, 
Hartford,  Conn.,  is  Engr. 

Fitchhnrg,  Mohm. — The  Parkhill  Mfg.  Co.  plans  the  con- 
struction of  a  four-story  brick  and  steel  dyeing  plant. 
Knight  C.   Richmond,   I'rovidence,  R.   I.,   is  Arch. 

+Franiingliani,  MnxH. — The  contract  for  the  construction 
of  a  brick  carl)arn  for  the  Boston  &  Worcester  St.  Rv.  Co. 
has  been  awarded  to  the  J.  W.  BISHOP  CO.  The  estimated 
cost   is   $100,000. 


I.owrll,  Maaa.— Tho  United  KtaInN  r'nrtrMge  Co.  will  build 
It  Ciiix3ri0.ft.  nildltlon  to  ItN  plant  on  l.awrt^nco  Ht.,  to  coat 
IflO.oiio. 

Lowell,  Mnaa.— Thn  Apploton  Co.  will  biillrl  a  100x200-ft. 
■toroliouMo. 

+N|irlnKnriil,  Mnaa. — Tho  contract  for  tho  coriMtructlon  of 
a   oni-   Nlory.    mix  I'.iK.fl.   brii-k    niirnw  on  ( 'oliiinbla  Torraco    for 

tho    SliHldi.rd    .Motor   Car    Co,    him    1 n    awarded    to    EDWARD 

RAI>l>IN<i.   29;i   HrlilKo  Ht.      H.    K.  (io.klor   Ih  Arch. 

^^Mprlnicnrlil,  tfnaa.^  The  Van  .Nrirman  .Machlm;  Tool  Co. 
haa  awardod  the  contract  for  tlio  conMtructlon  of  a  threu-Mtory, 
r.lxNS-ft.  fu.t.iry  lo  L.  H.  WOOli,  12  KtockbrldKO  Ht.  Tho 
oHtlmatod  coNt   In  $12,000. 

U'orreatrr,  llnaa.— Tho  M.  II.  Klgolow  Eatatu  will  build  an 
olght-Hlory.  liKixMO-ft.  Induatrlal  liulldliiK  on  Mochanlca  Ht. 
E.   A.   Simpson,   ss    llrtiad   St.,   lioHton,   Maaa.,    la   Arch. 

+  Wi(rreatep.  Mnaa.-  -J<  >||.N  .1.  I'fAVICR  haH  been  awarded 
tho  contract  for  tli<-  <'(>nHtnii.-l  Ion  of  a  $15,000  g.irage  for  the 
I.OKan,  .Swift  K-  llrlKharn  dIvlHlon  of  the  United  KtatcH  En- 
volopi'  Co.      .Itilin    I".    KinnMlon    Ih  Arch. 

Uriiliceport,  Conn. — The  Krltlxoport  Hr;iHH  <.'o.  haa  purchaHed 
two  50x1 00- ft.  lots,  on  which  It  conternplutca  tho  conatructlon 
of  Hlcirano   wantlKiuHoH. 

llridKeport.  <'onn. — The  American  &  Brltlah  Mfg.  Co.  planil 
the   con.Mtructlon   of  adilitlonx  to  Ita  plant. 

+llnrtford.  Conn. — Tho  Hartford  Cement  Co.  has  aw.arded 
the  contract  for  the  construction  of  a  two-Htory,  fl4x90-ft. 
brick   warehou.se   on    Homesteafl   Ave.,   to  A.   J.    DESSCHAMI'8. 

Ilnrtford,  Conn. — The  Jacobs  Mfg.  Co.  will  build  a  three- 
story.  42xIlo-ft.  brick  factory  on  Rowe  Ave.  and  Park  St. 
Greenwood  \-  Moer,  847  Main  .St.,  is  Arch. 

New  Haven,  Conn. — The  WinchcHter  Repeating  Arms  Co. 
will  build  ;i  one-  and  two-Htory,  B0x2fi0-ft.  concrete  carpenter 
shop  on  Shelllolil  Ave.,  to  cost  $35,000.     L.  W.  Robinson  Is  Arch. 

Xew  Haven,  Conn, — The  New  H.iven  Pulp  &  Board  Co.  will 
build  .1   factory  on   its  recently  acquired  site   on   Railroad  Ave. 

New  London,  Conn. — Bids  will  soon  be  received  for  the 
construction  of  a  one-story.  75x220-ft.  brick  and  reinforced- 
concrete  carbarn  on  Montauk  Ave.,  for  the  Connecticut  Co. 
Cudworth,   Woodworth   &   Thompson,   Norwich,   Conn.,   is  Arch. 

Niantic,  Conn. — The  Thames  Dyeing  &  Bleaching  Co.  will 
build  two  factories,  80x150  ft.  each,  to  replace  the  Norwich 
plant,  which  was  recently  destroyed  by  fire.  John  C.  Geary 
is   I'res. 

Waterbury,  Conn. — The  Waterbury  Farrell  Foundry  & 
Machine  Co.,  Bank  St.,  will  build  a  three-story,  50xl50-ft. 
brick  and  steel  addition  to  its  plant.  Wilfred  E.  Griggs,  111 
West   Main    St.,   is  Arch. 

+>Vaterbury,  Conn. — The  Scoville  Mfg.  Co.,  99  Mill  St., 
has  awarded  the  contract  for  the  construction  of  a  one-story, 
320x600-ft.  brick  and  reinforced-concrete  factory  at  Hamilton 
Ave.  and  Silver  St.,  to  the  SPERRY  ENGINEERING  CO.,  82 
Church  St.,  New  Haven,  Conn.  H.  L.  Thompson,  57  North 
Main    St.,   is  Arch.      Noted   M.iy    6. 

Waterbury,  Conn. — Jenks  &  Balton,  Arch.,  Providence.  R. 
I.,  is  preparing  plans  for  a  one-  and  two-story.  100-:200-ft. 
brick  and  steel  machine  shop  for  the  Waterbury  Tool  Co. 
Bids  will   be  received  about  June   10. 

•fPoughkeepNie,  X.  Y. —  (Official) — .Smith  Bros,  has  awarded 
the  contract  for  the  construction  of  a  two-story,  fireproof 
building  to  KI.NCJSTON  &  CAMPBELL.  W.  W.  Smith,  2nd,  ia 
Mgr.     Noted   May  20. 

Rochester,  X.  V. — Samuel  Sloan  &  Co.  will  build  a  one- 
story.  23xl44-ft.  reinforced-concrete  warehouse  on  Exchange 
St.,    to    cost    $12,000. 

+Rooheater,  X.  Y. —  (Official) — JOHN  E.  HETZLER,  1  Mas- 
seth  St.,  has  been  awarded  the  contract  for  the  remodeling  of 
the  malt  house  of  the  Genesee  Brewing  Co.  Mortensen  &  Co., 
405  Lexington  Ave.,  New  Y'ork,  X.  Y.,  is  Arch.     Noted  May  27. 

Silver  Creek.  X.  Y. — The  H.  J.  Heinz  Co.  contemplates  the 
construction   of  .a   salting   plant. 

+Ardniore,  Penn. — The  Auto  Car  Co.  has  aw^arded  the 
contract  for  the  construction  of  a  three-story,  60x96-ft.  brick 
and  concrete  addition  to  its  factory  to  WILLIAM  R.  DOUGH- 
ERTY.     Stearns   &   Castor   is  Arch. 

+HazIeton.  Penn. —  rotlicial) — Ballinger  &  Perrot,  Arch., 
17th  and  Arch  St.,  Philadelphia.  Penn..  and  Marbridge  BIdg., 
New  York.  N.  Y.,  has  awarded  the  contract  to  the  UNITED 
FIREPROOFING  CO.,  1133  Broadway.  New  York,  N.  Y.,  for 
tiie  construction  of  a  one-story,  S9xl92-ft..  brick  and  rein- 
forced-concrete weave  shed  for  the  Duplan  Silk  Co.  Noted 
May  20. 

New  Cnatle.  Penn. — The  Carnegie  Steel  Co.  will  build  two 
hot   blast   stoves   to   cost    $65,000. 

Xew  KenMington.  Penn. — The  United  States  Aluminum  Co. 
will  build  an  eight-story,  S0xl30-ft.  warehouse  at  the  foot 
of  Tenth   .St.      J.ames   S.    Murray    is   Pur.    Agt. 

+Philndelphia.  Penn. —  (Official) — The  Pennsylvania  Laun- 
dry Co.,  41rd  St.,  has  aw.irdcd  the  contract  for  the  construction 
of  a  one-story,  lfixl70-ft.  trarage  and  stable  to  ARMSTRONG 
&  L.\TTA,  Land  Title  Bldg.,  at  $11,400.  Other  bids  were: 
Charles  Gilpin,  $11,490:  Fred  A.  Havens  &  Co.,  $11,895;  H.  H. 
Wehmeyer,  $11,944;  Lam  Building  Co.,  $12,100;  Herman  Voigt, 
$12,300.  WMlliam  Lowenthal.  1208  Chestnut  St..  is  Arch.  Noted 
May    20. 

•fPhilndelphin.  Penn. — Charles  J.  Clarke  has  awarded  the 
brick  contract  to  WILLL^M  R.  CH.\PMAN,  15th  and  Wash- 
ington Ave.,  for  the  construction  of  a  two-story,  123xlS0-ft. 
brick  and  reinforced-concrete  warehouse  at  Washington  and 
Delaware  Ave.     W.  Copeland  Furber,  418  Walnut  St.,  is  Engr. 

Philadelphia,  Penn. — -Bids  are  being  received  for  the  con- 
struction of  a  six-story,  reinforced-concrete  brick  and  terra 
cotta  factory  at  25th  and  Locust  St.,  for  A.  H.  &  F.  H.  Lip- 
I)incott,  Inc.,  24th  and  Locust  St.  M.  H.  Dickinson,  Empire 
Bldg.,   is  Arch. 

Philadelphia.  Penn. — Bids  are  being  received  for  the  con- 
struction of  an  eight-story,  4Sxl20-ft.  reinforced-concrete 
warehouse  at  253  North  Broad  St.,  for  Gomery-Schwartz  Motor 
Car  Co.,  253  North  Broad  St.  Charles  E.  Oelschlager,  Harrison 
Bldg.,   is   Arch. 


318 


ENGIXEEKING     NEWS 


Vol.  73,  No.  22 


+Pitt.sbnrsl>,  Penn. — The  Columbia  Ice  Co.  has  awarded 
the  contract  to  FETZER  &  WINGER.  Bessemer  Bldg.,  for 
the  construction  of  a  one-story  building  on  Hamilton  Ave., 
to   cost    ?25,000.      Noted   Apr.    29. 

AVilkes-Barre,  Penn. — The  Duplan  Silk  Co.  will  build  a 
two-story,    161.x240-ft.    building.      Noted    Apr.    8. 

Zelienople,  Penn. — A.  G.  Nicholtz,  Main  St.,  contemplates 
the  construction  of  a  brick  and  hollow-tile  garage,  to  cost 
$10,000. 

Norfolk,  Va. — Isaac  Fass  will  build  a  two-storj-,  40x90-ft. 
brick  cold-storage  plant   to   cost  about   $25,000. 

Hnntinston,  W.  Va. — Plans  are  being  prepared  by  C.  T>. 
Cooley  Co.,  .A.rch.,  Century  Bldg.,  Pittsburgh,  Penn.,  for  the 
construction  of  a  three-story,  125xl50-ft.  creamery  and  office 
building   for   the   Wilson   Creamery   Co. 

Cleveland,  Ohio — The  Neighbors  Motor  Co.,  1918  Euclid  Ave., 
plans  to  construct  a  building  at  Chester  Ave.,  N.  E.,  and 
East  30th  St.  Estimated  cost,  $50,000.  H.  F.  Neighbors  is 
Pres. 

Cleveland,  Ohio — The  Cleveland  White  Metal  Co.,  recently 
incorporated,  plans  the  construction  of  a  $75,000  factory  on 
the  Belt  Line  R.R.  E.  P.  Strong,  919  Society  for  Savings 
Bldg.,   is   interested. 

Hartford  City,  Ind. —  (Official) — The  American  Window 
Glass  has  halted  plans  for  the  contemplated  construction 
work.     Noted  May  27. 

Seymonr,  Ind. — The  Seymour  Woolen  Mills  plans  the  con- 
struction of  an  ii0xl60-ft.  weaving  shed,  and  a  60x60-ft.  dye- 
house,   both  two  stories  and  of  brick  and  steel   construction. 

Detroit.  Mich. — The  Russell  Motor  Axle  Co.  will  start  work 
soon  on  the  construction  of  a  120xl20-ft.  addition  to  its  plant 
at   North    Detroit. 

Chicago,  111. — The  International  Tailoring  Co.,  212  South 
Market  St.,  will  build  a  ten-story,  116xl25-ft.  building  at 
Jackson   Blvd.  and   Peoria  St.,   to  cost  about   $250,000. 

Oakland,  Calif. —  (Official) — Bids  will  be  received  until  June 
15  by  the  Pacific  Coast  Shredded  Wheat  Co..  F.  M.  Clough, 
Secy,  and  Treas.,  for  the  construction  of  a  plant  to  include  a 
factory,  boiler  house,  scale  house,  a  175-ft.  chimney,  trans- 
former house,  and  wheat  elevators.  The  estimated  cost  is 
$250,000.     J.  S.  Bogart  is  Engr.     Noted   May   13. 

+San  FranciMCo,  Calif. —  (Official) — The  Lewis  Packing  Co., 
950  Columbus  Ave.,  has  awarded  the  contract  for  the  construc- 
tion of  a  three-story,  relnforced-concrete  plant  to  ROUNDS 
&  SPIVOCK.  The  estimated  cost  is  $25,000.  D.  Kerns  is  Arch. 
Neal   Harris   is   Mgr.      Noted   May    13. 

FEDER.VIi  GOVERXMEXT 

HepairM  to  Wharf — Boston,  Mass. — Bids  will  be  received 
until  11  a.m..  June  12.  by  H.  R.  Stanfoid,  Ch.  of  Bureau,  Yards 
and  Docks.  Navy  Dept.,  Washington.  D.  C.  for  making  re- 
pairs  to   pier   No.   5   at   the   Navy   Yard.   Boston. 

-^Rebnlldln);  BaMln  \Valls — Block  Island,  R.  I. — Bids  will 
be  received  until  noon,  June  29,  by  Col.  John  Millis,  Newport, 
for  rebuilding  basin  walls  and  repairing  breakwater  and 
harbor  walls  at  harbor.  Block   Island. 

-ADredsrlne — New  York,  N.  Y. — Bids  will  be  received  until 
noon,  June  2S,  at  the  U.  S.  Engineer  Office.  Room  707,  Army 
Bldg.,  New   York,  for  dredging  in  Newtown  Creek. 

BnildlneR — New  York,  N.  Y. — Bids  will  be  received  until  11 
a.m..  June  26.  by  H.  R.  Stanford,  Ch.  of  Bureau.  Yards  and 
Docks.  Washington,  D.  C,  for  building  three  one-story  brick 
buildings  24x72-ft.  with  wings  for  contagious  diseases  at  the 
naval  hospital  reservation.  Navy  Yard.  New   York. 

♦Breakwater — Oswego,  N.  Y. — Bids  will  be  received  until  11 
a.m..  June  23,  at  the  V.  S.  Engineer  Office,  Buffalo,  for  con- 
structing a  concrete  superstructure  on  the  outer  breakwater 
at  Oswego  Harbor. 

♦CoaMt  Guard  Station — Oswego,  N.  Y. — Bids  will  be  re- 
ceived until  2  p.m.,  June  15,  by  Capt.  E.  P.  Bertholf,  U.  S. 
Coast  Guard,  Washington,  D.  C,  for  constructing  a  coast 
guard    station   at   Oswego. 

Dock  Repalm — West  Point.  N.  Y. — Bids  will  be  received 
until  noon,  June  30,  by  the  (Quartermaster,  West  Point,  for 
making  repairs  and  reconstructing  the  south  dock  and  ferry 
slip. 

Power  Plant  Equipment — Indian  Head.  Md. — Bids  will  be 
received  until  11  a.m..  July  3,  by  H.  R.  Stanford.  Ch.  of  Bureau. 
Yards  and  Docks,  Washington,  D.  C,  for  building  an  exten- 
sion to  the  present  building  and  furnishing  and  installing 
equipment  in  the  boiler  plant  at  the  Naval  Proving  Ground, 
Indian    Head. 

Railroad  Car — Washington,  D.  C. — Bids  will  be  received 
until  2  p.m..  June  11.  by  D.  F.  Houston,  Secy.,  Dept.  of  Agri- 
culture, Washington,   D.  C,  for  furnishing  one  railroad  car. 

♦  PavlnK — WM.shington,  D.  C. — Bids  were  received  May  21 
by  the  Commissioners  of  the  Di.stric^t  of  Columbia  for  laying 
Btandard  a.'tphnlt  pavement  and  a.sphalt  block  paving  for  the 
fiscal  year  ending  June  30,  1916,  (a)  laying  standard  asphalt 
paving  (2'/4-ln.  asphalt  surface,  2-in.  binder  before  compres- 
sion) upon  6-ln.  concrete  base;  (b)  laying  vitrified  brick  block 
with  6-ln.  concrete  base,  (c)  laying  standard  asphalt  paving, 
as  In  (a)  on  5-ln.  concrete  base,  (d)  laving  vitrified  block  on 
r.-in.  concrete  base,  (e)  2-ln.  asphalt  block  paving  on  6-in. 
concrete  base,  (f)  2-ln.  a.iphnlt  block  paving  on  5-ln.  con- 
crete base,  (g)  allowance  for  Occoijuan  stone  furnished  by 
District  Government,  a.t  follows.  Eastern  Paving  Co.,  I'hllii- 
.l.-lj)hl!i.  Penn..  (a)  $1.69.  (b)  $1.31,  (c)  $1.61,  (.1)  $2.29.  (g) 
$0.75;  Warner-Qulnlnn  Asphalt  Co.,  Syracuse,  N.  Y.,  (a)  $l.l'.l. 
(b)  $1.23.  (c)  $1.43,  (d)  $1.15.  (g)  $0.90;  ITnlon  I'nvlng  Co.,  Bal- 
timore. Md..  (a)  $1.67;  (b)  $1.33.  (c)  $1.59,  (d)  $1  25;  (g)  $0.84; 
Crnnford  Paving  Co..  Wiishlngton.  D.  C,  (a)  $1.66.  $1.77,  (b) 
$1  10.  (r)  $1.62.  $1.67,  (d)  $1.62,  (g)  $0.70;  Washington  As- 
r.hiilt  Block  *  Tile  Co.,  Washington,  D.  C,  (e)  $1.91,  (f)  $1.61. 
(g)    $0.80.      Noted    Apr.    29. 

Hrwpr — Washington.  D.  C. — One  bid  was  recidved  May  25 
l.v  the  Commissioners  of  the  District  of  Coluniblii  for  the  con- 
Ntiiictlon  of  .Section  7  of  Itock  Crefk  iiiiilii  Inti-ri  I'litor,  In 
IKirk    '•■'■•■U     l';irl<     iifiHHliii-    Itock    Crenk.       Wiirreii    F.    P.rcnllSer 


Co..  141  Q  St.,  N.  W.,  Washington,  ordinary  excavation,  $3, 
concrete  masonry  "B",  $10.  vitrified  brick  masonry,  $25,  sewer 
brick  maconry,  $15.  laying  54-in.  c.-i.  pipe  crossing  Rock 
Creek,   $27.50    per  lin.ft. 

♦Sulphate  of  Alumina — Washington,  D.  C. — Bids  will  be 
received  until  noon,  June  26,  by  the  U.  S.  Engineer  Office, 
Room  305  Southern  Bldg.,  Washington,  for  furnishing  300 
tons,   25%  more   or   less,   sulphate    of  alumina. 

♦Coal — Wilmington,  N.  C. — Bids  will  be  received  until  noon, 
June  28,  at  the  U.  S.  Engineer  Office,  Wilmington,  for  furnish- 
ing   13,000    tons    of    bituminous    coal. 

♦  Cement — Wilmington,  N.  C. — Bids  were  received  May  26 
by  Maj.  H.  W.  Stickle  for  portland  cement  as  follows:  Alpha 
Portland  Cement  Co.,  Easton,  Penn.,  (a)  $32,700,  (b)  $45,980. 
(c)     $23,100;    Grant    Portland    Cement    Co.,    Philadelphia.    Penn., 

(a)  $37,620,  (b)  $49,059,  (c)  $25,960:  Coplay  Cement  Mfg.  Co., 
Philadelphia,  Penn..  (a)  $25,740:  Caralina  Portland  Cement  Co., 
Charleston,  S.  C  (a)  $28,160.  (c)  $29,900;  Atlas  Portland  Ce- 
ment Co..  New  York.  N.  Y..  (b)  $48,400,  (c)  $25,300  and  the 
Lehigh    Portland    Cement    Co..    AUentown.    Penn.,     (a)     $37,400, 

(b)  $48,840   and    (c)    $25,300.      Noted   Apr.    29. 

♦Crushed  Stone — Wilmington.  N.  C. — Bids  were  received 
May  26  by  Maj.  H.  'O'.  Stickle  for  furnishing  crushed  stone  as 
follows:  C.  P.  Lathrop  &  Co..  Richmond,  Va.,  $43,492;  Vir- 
ginia Sand  &  Gravel  Corporation,  Norfolk.  Va.,  $39,260;  S.  E. 
Morris  Co.,  Norfolk,  Va..  $45,571;  Robert  G.  Lassiter,  Raleigh, 
$41,487  or  $40,503  and  Weston  &  Brooker  Quarry  Co..  Co- 
lumbia,  S.   C.    $42,376.      Noted    Apr.    29. 

+Post  Offloe — Laurel,  Miss. — The  contract  has  been  award- 
ed to  JOHN  G.  UNKEFER  &  CO.,  Minerva,  Ohio,  at  $68,050, 
for  constructing  a  post  office  at  Laurel.  Noted  Apr.  15  and 
May  27. 

Levee  Work — Vicksburg.  Miss. — Bids  will  be  received  until 
11  a.m.,  June  5,  by  the  Third  Mississippi  River  District,  post- 
office  box  404  Vicksburg,  for  constructing  about  660,000  cu.yd. 
of  levee. 

♦  Breakwater — Marblehead,  Ohio — Bids  were  received  May 
20  for  constructing  a  breakwater  at  the  Coast  Guard  station, 
Marblehead  as  follows:  Coast  &  Lakes  Contracting  Corpor- 
ation, 41  Broad  St.,  New  York,  N.  Y.,  $8350;  Great  Lakes 
Dredge  &  Dock  Co.,  Cleveland,  $13,038;  Freyensee  Bros.,  San- 
dusky, $10,655  and  Lake  Shore  Contracting  Co.,  (Cleveland, 
$8100.     Noted  Apr.   22. 

♦Excavation — Detroit,  Mich. — Bids  will  be  received  until 
noon,  June  15,  by  Lieut. -Col.  Mason  M.  Patrick,  Federal  Bldg.. 
Detroit,  for  excavation  of  earth  and  rock  at  the  U.  S.  power 
plant   tail   race,   St.  Marys   River. 

♦Look  Improvement — S.Tult  Ste.  Marie.  Mich. — Bids  were 
received  May  24  by  Lieut. -Col.  Mason  M.  Patrick.  Detroit,  for 
lock  improvement  at  the  Fourth  Lock  as  follows:  Oscar 
Daniels  Co.,  Unity  Bldg.,  Chicago,  111.,  $1,010,480:  Maryland 
Dredging  &  Contracting  Co.,  Fidelitv  Bldg.,  Baltimore,  Md., 
$1,028,880;  Greiling  Bros.  Co..  Green  Bav.  Wis.,  $1,048,180; 
(5rant  Smith  &  Co.,  St.  Paul,  Minn.,  $1,143,510;  T.  A.  Gillespie 
Co.,  Pittsburgh,  Penn.,  $1,146,190;  James  O.  Hevworth,  Har- 
vester Bldg.,  Chicago,  111.,  $1,162,849;  Cook  Construction  Co., 
Gilfillan  Bldg..  St.  Paul.  Minn..  $1,178,550;  Thomas  Harmon  Co., 
Railway  Exchange  Bldg.,  St.  Louis,  Mo.,  $1,197,650;  Larkin  & 
Sangster,  Seneca  Falls,  N.  Y..  $1,231,060;  Dravo  Contracting 
Co.,  Pittsburgh,  Penn.,  $1,241,820;  Bates  &  Rogers  Construction 
Co.,  Old  Colony  Bldg..  Chicago.  111.,  $1,261,420;  Great  Lakes 
Dredge  &  Dock  Co..  Chicago.  111..  $1,289,780  and  Cleveland  & 
Sons  Co.,   Brockport,  N.  Y.,  $1,410,820.     Noted  Apr.  15  and  29. 

♦  Steel — Sault  Ste.  Marie.  Mich. — Bids  will  be  received  until 
noon,  June  30,  at  the  V.  S.  Engineer  Office,  Detroit,  Mich.,  for 
furnishing  about  325  tons  of  steel  for  the  Fourth  lock.  Sault 
Ste.    Marie. 

Post  Office — Beardstown,  111. — Bids  will  be  received  until 
3  p.m.,  July  9,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  complete 
the  U.  S.  post  office  at  Beardstown. 

Post  Office — La  Salle,  111. — Bids  were  received  May  26,  by 
the  .\cting  Supervising  Architect,  Treasury  Dept.,  Washing- 
ton, D.  C,  for  the  construction  of  a  post  office  at  La  Salle, 
as  follows:  Rogers  &  Kaiser,  Chicago,  (a)  $75,767.  (b)  $78,- 
767;  Westchester  Engineering  Co.,  White  Plains,  N.  Y.,  (a) 
$73,900,  (b)  $80,000;  George  A.  Shaul.  Seneca,  Kan.,  (a)  $71,958; 
Callahan-Mandl  Co..  Chicago,  (a)  $6S.611.  (b)  $70,000;  Nicho- 
las Miller,  Massillon.  Ohio,  (a)  $74,194.  (b)  $75,298;  George  W. 
Stiles  Construction  Co.,  Chicago,  (a)  $69,342;  Thomas  W.  Cis- 
sel,  Wooster,  Ohio,  (a)  $72,767,  (b)  $75,767;  McManus  &  Tar- 
noski,  St.  Paul,  Minn.,  (a)  $74,800;  James  Devault,  Canton, 
Ohio,  (a)  $79,600.  (b)  $S4.000;  Colonial  Construction  &  Supply 
Co..  Charlottesville,  Va.,  (a)  $69,398,  (b)  $73,259;  King  Lumber 
Co.,  Charlottesville,  Va.,  (a)  $79,800,  (b)  $90,000;  Charles  W. 
GIndele  (Construction  Co.,  Chicago,  (a)  $67,000,  (b)  $71,S00: 
J.  P.  Cullen  Construction  Co.,  Janesville,  Wis.,  (a)  $73,849; 
Clarke  Construction  Co..  Danville,  (a)  $71,817,  (b)  $75,469; 
Barnes  Bros.,  Logansport,  Ind.,  (a)  $71,910,  (b)  $76,915;  W.  G. 
Carter  Co..  Chicago,  (a)  $74,459.  (b)  $7S.459;  Hiram  Lloyd 
Building  &  Construction  Co.,  St.  Louis,  Mo.,  (a)  $73,191.  (b) 
$76,191;  R.  P.  Karnsworth  &  Co.,  Owensboro,  Ky.,  (a)  $75,000, 
(b)  $79,000;  W.  II.  Fls.sell  fc  Co.,  New  York,  N.  Y.,  (a)  $70,656, 
(b)  $75,656;  Balkln  Con.struction  Co.,  Chicago,  (a)  $66, $53  and 
Frank  L.  Johnson  &  Co.,  Duluth,  Minn.,  (a)  $77,996.  Noted 
Apr.    22. 

+BulldlnK — Milwaukee.  Wis. — The  contract  for  the  con- 
struction iif  a  coast  guard  station  at  Milwaukee,  has  been 
awarded  to  II.  J.  PAYNES.  Milwaukee,  at  $24,800.  Noted  May 
13. 

ilrmodrllnur  Po«t  Office — Des  Moines,  lown — Bids  will  lie 
received  \mtll  3  p.m..  July  8,  by  James  A.  Wetmore,  Act.  Su- 
perv. Arch.,  Treasury  Dept.,  Washington,  I).  C,  for  repairing 
nnil  reniodellng  the  U.  i'^.  I'ost  oltlce  and  court  houso  at  Des 
Moines.      Noted  Apr.    1  and  22. 

♦  Hcclnmiitlon  Work — Great  Falls.  Mont. — Bids  will  be  re- 
celviMl  vintll  2  (i.in.,  July  1.  by  A.  P.  Davis,  Ch.  Engr.,  II.  S. 
Ilrdiiniatlou  .Service,  Groat  Falls,  for  constructing  canals  on 
the   Hun    Klver    Project. 
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^AHIkr  nnil  llrvr«mrnt->-OliiiiK<>w,  Mo. — Tlix  I'oiit nii-t  !)»■ 
been  iiuiiKl.il  tc.  1>.  \\  nr  .<;  TlloHI',  (lliiHKow.  lit  »ia.'.Hl  pit 
lln.ft.  for  illlu-  mill   J.s.31   for  r.vftiiunt.     Not»Ml  Apr.  211. 

'Alllkr — Niipoloon,  Mo. — HUJh  woro  rpcnlvcil  May  20  by 
I..lout.-Col.'  IliTliiMt  I')iMikyii<'.  KiinaiiM  City,  for  ciiiiMtriiitltiR 
nboiit  (■!>00  ft.  »f  tliiiliiM-  UIko  oil  thi<  MiNNourl  Itlvor  friiiii 
DcWKt  .<C'  Thiitx'.  (iluHKow,  itt  llS.'tti  pi-r  llii.  ft.,  iilid  Norton 
llro«.  A  Kriiiuily.  KiiiimiH  City,  at  $\3.9S  pir  lln.ft..  Notod 
Apr.   2!i. 

I.rvrr  Work  .-^t.  I.oiiIh.  Mo.^  III<Ih  will  )>«  r«<-<'lvi«l  until 
11  a.m..  .Imii'  17.  I.v  tlio  .S.u-n-lui  v.  MImhIhhIiipI  KIvit  Coni- 
inlHHlon.  liitiMimlloiial  I.lfo  IIMk..  St.  l.ouU.  for  <-oiiHtriirllnK 
about  17r..0O0  fu.yd.  of  earthwork  In  th"  lOaHl  Hlilo  l«voo  <1Ih- 
trlot. 

HimIIo  Towrm — Point  I«nl)«l,  Ti-x. — PldH  won'  rori'lvcd  May 
39  bv  tho  Ituri'uu  of  YiirdH  and  l><>i-kH.  Navv  |)«pt..  WuhIiIiik- 
ton. 'n.  C.  for  tho  i-oiimI  rurllon  of  two  .loo-ft.  radio  toworM  at 
thp  V.  S.  Naval  lladlo  .station.  I'olnt  lnal>id,  aH  followH;  (a) 
prioo  per  11).  of  Ntructural  hIim-I  imi'cIciI.  (h)  foundiitlonN: 
AnicrUan  t'lii.M  .\fcuiiuilalor  Co.,  riilliidi-lphta,  I'riin.,  (a) 
lO.or.fil:  O.  II.  Wllllani.i,  Krlo.  I'.-nn..  (a)  j;(l.n,Sf,4  4 ;  M.-wcIlyn 
Iron  Works.  I.o.s  AnK.-l<>!*.  Calif.,  (a)  JO.OfilC.;  IMttHliurnh-Pi-H 
Moines  .><tPi>l  Co..  I'lttHburKh.  l'»Min..  (a)  »(l.n.^7.  (li)  Sr.r.fiO; 
Honrv  Monk,  ronsacola.  Kla..  (a)  $li.llfi7ri.  (h)  JsfiSO;  KrI.-ilni.in 
&  Uondlf.  Hrown.Mvlllo,  Tex..  (1>)  JfilMl'.t;  S.  S.  DodilH.  San  llin- 
Ito.  T.'X..  (1<>  JfiLMO;  K.  II.  WIlllaniH  \-  C.  S.  Ilobl.H.  Hrowns- 
vlllo.  Tox..  (hi  JKl.JM:  lilodKi'tt  Constrvictlon  Co..  (liilv.Hton, 
Tpx..  (b)  $7'.>70;  MllwMUk.-i-  Itrldpo  Co..  Mllwaukop.  Win.,  (a) 
»0,or.S<:  Chl.aKO  Ilriil>;.>  \-  Iron  Co..  ChlcaKo.  111.,  (n)  JO.O.I.'IT; 
Midland  l!rldm>  Co..  Kansas  CItv,  Mo.,  (a)  $n.(l.^4•l:  (1>)  $r,r,O0. 
(all  or  nono>:  NashvlII«>  ItrldKe  Co.,  Nashvlll.-.  T<>nn.,  (a) 
JO.OSSS:  PtMin  Hrhluc  Co..  WashliiKton.  1>.  C..  (a)  jn.l)t>:t;  Ainer- 
lonn  Itrldm-  Co..  Haltlnioro.  Md.,  (a)  $0.0394,  not  erected.  Noted 
Apr.   2'.). 

IliilIiliiiK — Chllocco,  Okla. — Rids  were  received  May  20  by 
tho  Coniniissloner  of  Indian  Affairs.  WnshlnRton,  r>.  C.  for 
oonstruotlnK  an  addition  to  the  school  at  the  Chilocco  Indian 
School  as  follows:  .lohn  M.  Kuller,  Winflold.  Kan.,  $10,'.tG5: 
John  O.  nrown.  Arkansas  Citv.  Kan..  ^L.^Ut;  lletzel  &  Win- 
get.  Los  Angeles,  Calif..   Jlfi.SOO. 

+nullilinir — Choctaw.  Okla. — Contracts  have  been  awarded 
for  construotlnn  IniililinKs  at  the  Choct.iw  Sanatorium  as  fol- 
lows: Frame  hospital.  W.  1").  I.,(>VKI.,1>,  Minneapoli.s,  Minn.. 
$34,250;  frame  (luartor.x,  no  awaiil;  lauiulrv,  no  award;  i)Ower 
house.  HOHTON  .>;•  S.MITII.  Montozunia,  la..  $.''>424:  water  and 
sewer  svstem,  to  HOUTON  &  S.MITH.  $779S:  electric  llKhtlnR. 
PRAHODY  KLECTKIC  CO.,  Muskogee,  $1532;  20  camp  quart- 
ers,  no  award.     Noted  Apr,   1. 

-A^Cannl  AVork — Payson  City.  Utah — The  low  bidder  for  the 
excavation  for  a  canal  at  Payson  Citv  was  the  .Morrison- 
Knudson    Co.,    Boise,    Idaho,    at    $3S.9.';o.      Noted    Apr.    22. 

-^Ilrldire — Topock,  Ariz. — Bids  will  be  received  until  2  p.m., 
June  19,  by  Cato  Sells,  Conir.  of  Indian  Affairs,  Washington, 
D.  C.,  tor  constructing  a  steel  liiKhway  bridge  across  the 
Colorado   River.      See    item    un<ier    "Bridges,"   Needles,   Calif. 

'A'PoRt  Ofllee — Kverett.  Wash. — The  contract  has  been 
awarded  to  HENHIKSON  &  CO.,  Alaska  Bldg.,  Seattle,  at 
$111,519.  for  constructing  the  U.  S.  post  otRce  at  Everett. 
Noted   Feb.  18  and   Mar.   25. 

Torpedo  Storehouse — Keyport.  Wash. — Bids  were  received 
May  29  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept..  Wash- 
ington, D.  C,  for  the  construction  of  a  torpedo  storehouse 
for  the  Naval  Station.  Keyport.  W.Tsh..  as  follows:  Hans 
Pedersen.  $43,300;  Eckmann  &  Mowat.  $42,650;  Chamberlain 
Construction  Co.,  $42.94.'i;  Sound  Construction  &  Engineering 
Co.,  $40,500;  Martin  &  Dugan,  $36,513;  A.  W.  Quist  Co.,  $46,- 
207;  Finne  &•  Jarde,  $42,1S5;  Pearson  Construction  Co..  $37,- 
925;  Butler  Contracting  Co..  $39,900;  Charles  H.  Schaar,  $42,- 
240;  Burke  Ward.  $40,990;  Erickson  &  Larson.  $37,246;  Pacific 
States  Construction  Co..  $42,790;  Above  bidders  are  of  .Seattle, 
Wash.,  W.  N.  Concannon,  San  Francisco.  Calif..  $47,373;  He- 
Hugh  &  Creelman,  Ta<oma.  Wash.,  $45,950;  Lent  &  Benben- 
nick.  Bremerton.  Wash.,  $44,060  and  John  Wallin,  Tacoma, 
Wash.,  $45,653.     Noted  May  6. 

Cement — Seattle,  Wash. — Bids  will  be  received  until  9  a.m., 
June  10,  by  Col.  George  B.  Davis,  Depot  Quartermaster's 
Office,  Seattle,  for  furnishing  and  delivering  at  Seattle  or 
Honolulu,   H.   T.,   12,000   bbl.   of  American   Portland   cement. 

Sewers — San  Diego,  Calif. — Bids  were  received  May  29.  by 
the  Bureau  of  Yards  and  Docks.  Nevy  Dept..  Washington.  D. 
C,  for  the  sewer  and  water  systems  at  the  Naval  Radio  Sta- 
tion. San  Diego,  Calif.,  as  follows:  Mesmer  &  Rice.  Los 
Angeles.  $12,513;  Holland  Construction  Co..  San  Diego,  $12.S82; 
C.  H.  Julian,  .'Jan  Diego,  $13,924;  Eggert  &  Eukropina.  Los 
Angeles,  $16,420;  Earling  Rohde,  San  Diego,  $15,665;  Isabell 
Construction  Co..  San  Diego.  $12,SS5;  Power  Equipment  Co., 
San   Francisco,    $10,650.      Noted   Apr.    15   and   May   20. 

Boiler  Honne  and  Bollern — San  Francisco,  Calif. — Bids  will 
be  received  until  noon.  June  22,  at  the  office  of  the  Supervis- 
ing Superintendent  of  Construction.  Boom  403,  V.  .S.  Post 
Office  Bldg..  for  the  erection  of  an  addition  to  the  boiler 
house  and  the  installation  of  a  new  boiler  at  the  C  S.  Ma- 
rine Hospital  Station.     J.  W.  Roberts  is  Superv.   Supt. 

MiMcellaneonH  SiipplieM — Panama  —  Bids  will  be  received 
until  10:30  a.m.,  June  5,  by  Maj.  F.  C.  Bog^s.  Gen.  Pur.  Agt., 
Panama  Canal.  Washington.  D.  C.  for  furnishing  miscellane- 
ous supplies  for  the  Panama  Canal. 

MidcellanronM  SuppiieH — Panam.i  —  Bids  will  be  received 
until  10:30  a.m..  June  7.  by  Maj.  F.  C.  Boggs.  Gen.  Pur.  Agt., 
Panama  Canal,  Washington.  D.  C  for  furnishing  miscellane- 
ous supplies  for  the  I'anama  Canal. 

MlHcellaneous  Suppllew — Panama — Bids  will  be  received 
until  10:30  a.m.,  June  11.  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt, 
Panama  Canal.  Washington,  D.  C,  for  furnishing  miscellane- 
ous supplies. 


MinCRIXANKOIH 

nreilulMK  lloKlon,  Ma»iH.-  Tlii>  followInK  liIdH  w<Te  ro- 
rxlvi'd  on  .May  2ti  liy  the  Statu  Harbor  and  Lund  (.'oininlNMlon 
for  dnilKlnK  at  MiiiiiinNlia  Harbor:  John  II.  I,<ttetiiy.  lioHtori, 
43r.  pi'r  in. yd.  (•■arth);  $10  per  rii.yrl.  (boiilrler);  .lohn  It. 
Itiirke.  lloHlon.  3N.7i'.;  tC.  Fur  drxdKlMK  at  (iloun-MtiM'  Ilarlior: 
John  II.  <S<'rrlNh,  ItoHtoii,  4I)c.  per  ni.yil.  (■■iirlhl;  4!«'.  iicr  cu.yd. 
(Miiiall  bouldiTN);  $10  per  cu.vil.  (larK<<  boublerH);  Hay  Stato 
DredKinK  <'o.  MoHton.  2Hc.;  |)l;  $13:  KiiHlerii  DreilKliiK  Co., 
lloHtoii,  33c.;  $'.i.r>0,  (19. U7;  CharleH  M.  Cole,  Fall  Klver.  35<'.; 
3ric, 

■earthwork  and  IlrrdKlnir — IIOHton.  MaMH. — Bldn  will  bu  re- 
c<dv<Ml  illilil  June  0  by  the  State  Harbor  and  I^ili'I  CriminlN- 
mIoiik  for  till'  <'onHtru<-tloii  of  an  earth  <lik<'  at  Ilolyokn,  aUo 
for  dreilKlok'  9511(1  <u.yd.  miit<rlal  at  .Mill  Ulver.  GlouoHter. 
William    F.    WmianiH    Is   Ch.    EnBr. 

I''lrr  Station  and  Motor  Flrp  Apparalim — Palmer,  MaHM. — 
The  city  pl.aiiH  lo  spenil  $10,000  for  tin-  construction  Of  a  Are 
Htatlon   and    for   the   iiurcliaii<-   of   motor    lire  apparatUH. 

*«;reenhoiii.e«  Albany,  N.  V.-  (Ofllclal)  — Bids  will  bO  ro- 
<elv.Ml  by  the  TrUHteeH  of  Public  HulMlngH,  Capitol  Bldg..  un- 
til 4  p.m..  .Iiine  15.  for  tho  constriictlon  of  KreenhouHeM  at 
the  New  York  .State  Executive  Mannlon.  LewU  F.  Pllchor, 
Capitol.    Is   Stale    Arch. 

Canal  Work — Albany,  N.  Y. — A  bill  providing  for  the  Issue 
of  $27,000,000  In  <':in:il  bonds  has  bei-n  .-iriproveil  by  flovernor 
WhltniJin.  The  Issue  will  be  submitted  to  tho  voters  at  the 
next  election. 

+Sul»wn>— Buffalo,  N.  Y. — The  conlr.-ict  for  the  construc- 
tion of  .a  sul)Wiiv  under  the  I'ennsyl vani;i  U.K.  at  Lord  .and 
Smith  St.  has  been  awarded  to  the  LATHKOP,  SHEA  &  HEN- 
WOOD  CO.,  Elllcott  Sq.  Bldg.,  Buffalo,  at  $71,988.  Noted 
Apr.    29. 

-A+Wharf — Dunkirk.  N.  Y. — The  contract  for  the  construc- 
tion of  .1  public  wharf  has  bec^n  awarded  to  the  D.  L.  TAYLOR 
CO.,   INC.,  Medina,  at     $67,844.      Noted  Apr.  22. 

IMer— New  York,  N.  Y.— (Borough  of  Brooklyn)  —  (Official) 
— Bids  will  be  received  by  R.  A.  C.  Smith,  f'omr.  of  Docks  and 
Ferries,  Pier  A,  Battery  PI.  (Borough  of  Manhattan),  until 
noon,  June  11,  for  building  a  pier  at  the  foot  of  29th  St., 
Brooklyn. 

Subway  Station — New  York.  N.  Y. — (Borough  of  Brooklyn) 
— Th<'  following  are  the  unofficial  bids  received  by  the  Pub- 
lic Service  Commission,  154  Nassau  St.  (Borough  of  Manhat- 
tan), for  the  construction  of  the  station  finish  of  the  Fourth 
Ave.  subway,  a  part  of  the  Broadway-Fourth  Ave.  Rapid 
Transit  R.R.  from  center  of  Flatbush  Avi'.  extension  to  a 
point  on  Fourth  Ave.,  about  150  ft.  south  of  42d  St.:  C.  L. 
Dooley,  Inc.,  $45,950;  Marble  Arch  Co.,  $42,000;  Station  Con- 
struction Co.,  $40,689;  Charles  Meade  Co..  $42,219;  Simon  Rus- 
sek,  $41,361;  D.  C.  Berber,  1123  Broadway,  !540,383.  Noted 
May  27. 

■*+Sul»way — New  York,  N.  Y. —  (Borough  of  Brooklyn)  — 
The  Public  Service  Commission  has  awarded  the  contract  for 
the  construction  of  Section  No.  2  of  Route  No.  49,  a  part  of  the 
Culver  Rapid  Transit  R.R.  in  Brooklyn,  to  the  OSCAR  DAN- 
IELS CO.,  Woolworth  Bldg.,  at  $863,775.  Noted  Apr.  29  and 
May   20. 

^Motordrome — New  York,  N.  Y. — (Borough  of  Brooklyn) — 
(Official)- — The  contract  for  constructing  the  large  tw^o-mile 
motordrome  for  the  Sheepshead  Speedway  Corporation,  has 
been  awarded  to  the  COAST  &  L.\KE  CONTRACTING  COR- 
PORATION, 41  Broad  St..  New  York,  N.  Y.  This  contract 
also  includes  the  construction  of  a  grandstand.  The  steel 
contract  was  placed  with  the  LACKAWANNA  STEEL  CO., 
LivcI<<T.wanna,  N.  Y.  About  4000  tons  of  material  is  involved. 
Work  has  already  started  and  is  under  the  supervision  of 
Blaire  H.  Miller,  Engr.  Henry  P.  Hornbostel,  63  William  St., 
is  Arch.  Everard  Thompson,  Whitehall  Bldg.,  New  York, 
N.  Y.,  is  Gen.   Mgr.     Noted  Apr.   29. 

Trailers — New  York,  N.  Y. — (Borough  of  Manhattan) — 
(Offici.al) — Bids  received  by  Marcus  M.  Marks,  Borough  Pres., 
for  furnishing  and  delivering  eight  trailers  were  from 
George  B.  Marx,  19S  Newell  St.  (Borough  of  Brooklyn),  at 
$6320,   and   Watson   Wagon    Co.,   at   $6538.      Noted   May    20. 

♦Steamers — New  York,  N.  Y. — The  contract  for  the  con- 
struction of  three  steamers  for  the  Clvde  Steamship  Co.,  New 
Yo'k.  has  been  awarded  to  the  GREAT  L.VKES  ENGINEER- 
ING WORKS,  Detroit,  Mich.,  at  an  estimated  cost  of  $600,000. 

+IniproTenientN  to  Coal  Pockets — New  York,  N.  Y. — (Bor- 
ough of  Manhatt.Tii)  —  (Official) — Plans  are  being  prepared 
by  Charles  Houchin  Higgins,  Engr.,  30  Church  St.,  for  coal 
hoisting  machinery,  screens,  head  house,  rescreening  pockets, 
office  and  scales,  in  connection  with  coal  handling  plans,  to 
be  erected  by  O.  H.  Perry  &  Son,  Inc.,  at  foot  of  East  19th 
St.  The  contract  for  the  main  pockets  has  been  recently 
awarded  to  GENERAL  CONTRACTING  &  ENGINEERING  CO., 
29   Broadway,   New   York. 

Improvements   io   Market — New    York,    N.    Y. — -(Borough    of 

Manhattan)  —  (Official) — Bids  w-in  be  received  by  Charles  H. 
Higgins.  Engr.,  30  Church  St.,  New  York,  until  June  14,  for 
installing  fixtures  and  constructing  stalls,  etc.,  at  the  Wash- 
ington market.  The  work  included  is  that  part  to  be  done  by 
the  tenants,   before   moving  into   the   remodeled  market. 

Lamp  Posts — New  York.  N.  Y. — (Borough  of  Manhattan) — • 
(Official) — The  following  are  the  bids  received  by  the  Depart- 
ment of  Water  Supply,  Gas  and  Electricity,  Municipal  Bldg., 
for  furnishing  and  delivering  1500  c.-i.  lamp  posts,  with  .,teel 
shafts:  William  Messer  Co.,  $.S9,580;  Mt.  Carmel  Iron  Works, 
$54,750;  J.  L.  Mott  Iron  Works,  118  Fifth  Ave.,  New  York, 
|26,5S0;  Western  Electric  Co.,  $47,250;  Morris  Iron  &  Steel 
Co.,  $31,740  (Informal);  J.  Fox  &  Co.,  $29,070. 

Fire  Kscapes — New  York,  N.  Y. —  (Borough  of  Manhattan) — 
The  Board  of  Estimate  has  authorized  the  issue  of  $10,000  in 
corporate  stock  for  the  erection  of  fire  escapes  on  the  Research 
Laboratory  Bldg.  and  the  Willard  Parker  Hospital. 
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+Flood  Protection — Rochester,  X.  T. — (Official) — The  fol- 
Xowing  are  the  bids  received  by  the  Department  of  Engineering 
for  deepening  the  Genesee  River  from  the  Central  Ave.  Dam 
to  a  point  about  200  ft.  south  of  the  Erie  Canal  Aqueduct: 
LATHROP.  SHEA  &  KENWOOD  CO.,  $.31.5,200  (awarded  con- 
tract): R.  T.  Ford  Co.,  $319,200;  M.  H.  Rvston,  $336,640:  T.  A. 
Gillespie  Co.,  $342,120;  Thomas  Holahan,  $34.5,000;  Haller  & 
Shepard,  $349,600;  Houston  &  Barnard,  $358,100;  Cleveland 
&  Sons  Co.,  $361,900:  Jlyers  &  McWilliams,  $372,200:  Buffalo 
Dredging  Co..  $377,100:  Whitmore,  Rauber  &  Vicinus,  $378,100; 
Fitch  &  Douglass,  $392,600.  E.  A.  Fisher  is  Consult.  Engr. 
Noted  Apr.  S. 

4-Cru!ihed  Stone — Cliffside  Park,  N.  J.  (Cliffside  post  office) 
— The  Board  of  Council  has  awarded  the  contract  to  the 
CLIFFSIDE  TRAP  ROCK  CO.,  Cliffside  Park,  for  trap  rock 
as  needed  throughout  the  year,  at  $1.17  per  cu.yd. 

+Iron  Stairways — .Tersey  Citv,  N.  J. — The  Public  Service 
Ry.  Co.  has  awarded  the  contract  to  the  FAGAN  IRON  '^V^ORKS, 
Hoboken,  N.  J.,  for  a  new  iron  stairways  to  replace  the 
stairways  leading  to  the  elevated  structure  at  Hoboken  Ave., 
Fleet  St.,  Beacon  Ave.,  Jefferson  Ave.,  Ravine  Ave.,  Jersey 
City  Heights  and  Willow  Ave.,  Bloomfield  St.  and  Washington 
St.,  Hoboken. 

Fire  Hose — Jersey  City,  N.  J. — Bids  will  be  received  until 
2  p.m.,  June  10,  by  the  Board  of  Commissioners  for  about  8000 
ft.  of  4-plv,  solid  multiple,  woven-cotton,  rubberlined  fire  hose. 
M.   I.   Fagen   is  City   Clk. 

Grand  Stand — Newark,  N.  J. — Bids  will  be  received  until 
June  S  by  the  Essex  County  Park  Commission  for  the  con- 
struction of  a  grandstand  at  Weequahic  Park,  including 
structural  steel,  masonry,  carpentry  and  metal  work.  Plans 
are  on  file  at  the  office  of  William  P.  Field,  Engr.,  763  Broad 
St.     A.  Church  is  Secy,  of  the  Board.     Noted  May  20. 

Dike — New  Brunswick,  N.  J. — All  bids  received  for  building 
6000  ft.  of  dike  along  the  Hackensack  River  have  been  re- 
jected. Thos.  J.  Headier,  Entomology  Bldg.,  New  Brunswick, 
is  Dir. 

Slotor  Fire  Apparatus — West  New  York,  N.  J. — Bids  will 
be  received  by  the  Town  Council  until  June  8  for  one  75-hp. 
hook  and  ladder,  one  triple  combination  chemical  pump  and 
hose-wagon  and  one  motor-driven  hose  and  chemical  wagon. 
Noted  May  20. 

Mausoleum — Allentown,  Penn. — Plans  are  being  prepared 
by  Charles  W.  Grossart,  Arch.,  Allentown,  for  a  mausoleum 
containing  330  vaults  to  be  erected  in  Fairview  Cemetery. 
There  will  also  be  a  chapel  and  a  caretaker's  residence  on 
the  property.     F.  C.  H.  Schweyer.  Allentown,  is  interested. 

nnlkhend — Philadelphia,  Penn. — The  City  Council  has 
authorized  the  Director  of  Wharves  and  Ferries  to  spend  a 
portion  of  the  $250,000  appropriated  by  the  state  in  construct- 
ing a  wooden  bulkhead  along  the  east  bank  of  the  Schuyl- 
kill  River. 

'A'Tunnel — Pittsburgh,  Penn. —  (Official) — Bids  well  be  re- 
ceived by  the  County  Commissioners  until  1:30  p.m.,  July  12. 
for  the  construction  of  Highway  Tunnel  No.  1,  extending  from 
the  south  side  of  East  Carson  St.  to  a  point  on  Warrington 
Ave.  near  Boggs  Ave.     Hyatt  M.  Cribbs  is  County  Controller. 

Motor  Fire  Apparatus — Scranton.  Penn. — The  City  Council 
has  decided  to  issue  bonds  for  the  purchase  of  fire  apparatus 
to  cost  about  $18,000.     Ellsworth  Kelly  is  City  Clk. 

Coal  Pier — Baltimore,  Md. — The  Baltimore  &  Ohio  R.R.  Co. 
is  having  tentative  plans  prepared  for  the  construction  of  a 
700-ft.  coal  pier  at  Curtis  Bay.  The  estimated  cost  Is 
$1,000,000. 

Railroad  Car — Washington,  D.  C. — See  item  under  "Federal 
Government  Work." 

DrainaKe — Bartow,  Fla. — The  city  plans  to  issue  $256,000 
in  drainage  bonds. 

Sliedn — Jacksonville,  Fla. — Bids  will  be  received  until  noon, 
June  8,  by  Capt.  F.  W.  Bruce.  Engr..  Port  Commission,  for  the 
erection  of  steel  wharf  sheds  on  the  municipal  piers.  Noted 
May  6. 

+DrainaKe — Donaldsonville,  La. — According  to  press  re- 
ports, the  contract  for  drainage  work  In  the  Bayou  Conway 
Drainage  District,  has  been  awarded  to  PICARI).  BUCKMAS- 
TER  &  WEIL,  at   6.49c.   per  cu.yd.      Noted  Apr.   8. 

+Ilrnlnaee — Estherwood.  I>a. — The  contract  for  the  con- 
struction of  a  drainage  system  In  the  Fifth  Ward,  Arcadia 
Parl.sh.  has  been  awarded  to  ZXGLAR  DREDGE  BOAT  CO., 
Jennings,  La.,  at  about  8c.  per  cu.yd.  About  300,000  cu.yd.  of 
material  Is  to  be  removed. 

Kat-ProoflnK — New  Orleans.  La. — The  New  Orleans  Dock 
Board  has  received  a  loan  of  $105,000  for  the  purpose  of  rat- 
proofing  the  Julia  St.  wharves. 

Karth  F.mbankment — New  Orleans,  La. — (OfTlcial) — Bids 
will  soon  he  called  by  the  city  for  the  construction  of  an 
earth  embankment  about  10  ft.  high,  30  In.  wide  across 
the  top,  60  In.  across  the  bottom  and  51,000  lln.ft.  long.  It 
will  stretch  across  the  marshes  and  is  for  the  purpo.se  of 
creating  a  foundation  for  storm  protection.  W.  J.  Hardee  Is 
City  Kngr. 

-^Retalnlnir  Wall — Cincinnati,  Ohio — Bids  will  bo  received 
by  the  CornmlHsioners  of  Hamilton  County  until  noon,  June 
IX,  for  constructing  concrete  retaining  wall  In  Cooper  Creek, 
on  the  west  side  of  Reading  Pike,  opposite  Cooper  Ave.  In 
Sycamore  Town.ihip.     Albert   Rolnhardt   Is  Clk. 

Green fionnen — Columbus,  Ohio — Bids  will  bo  received  by 
Carl  K.  Kteeb,  Serv.  Hd.  of  Trustees,  Ohio  State  University, 
Columbus,  until  noon.  June  15,  for  the  construction  of  green- 
hnuses  for  the  horticulture  anil  forestry  buildings.  Spei-itlca- 
tlons  may  bo  obtained  from  Joseph  ^^.  Bradford,  University 
Arch. 

I.e-vee — Piqua.  Ohio — Tt  In  reported  that  bids  will  be  re- 
ceived by  the  Clerk  of  the  County  CommlHHloners  until  Juno 
4  for  conBtrurtIng  the  Shawnee  leveo.  The  eHtlnintod  coat  Is 
$35,000. 

Motor  Fire  Appnrntua — Muncle.  Ind. — The  City  Council  has 
nppr'iprliiti'd  111. 000  for  the  piirrhiiHc  of  a  Irlpli-  combination 
motor-driven  engine  and  a  tractor  for  30-ft.  nl'rial  tower. 
John  R.  K.lly  Is  City  Clk. 


Diteli — West  Point,  Ind. — Bkls  will  be  received  by  Paul 
Ward,  Drainage  Comr.,  until  June  12  for  the  construction  of 
a  ditch. 

Cliannel  Work — Chicago,  111. — According  to  press  reports, 
bids  will  soon  be  received  for  flattening  tne  slopes  of  North 
Shore  Channel  between  Wilmette  pumping  station  and  West 
Railroad  Ave. 

Piers,  Etc. — Evanston,  111. — An  election  will  be  held  on 
June  7  for  the  purpose  of  voting  on  the  question  to  issue 
$50,000  in  bonds  for  constructing  piers,  breakwater,  and 
retaining  walls. 

Electric  Fixtures — Springfield,  111. — (Official) — Bids  will  be 
received  by  Frank  D.  Whipp,  Fiscal  Superv.  Bd.  of  Administra- 
tion, Springfield,  until  3  p.m.,  June  21,  for  furnishing  and 
installing  electric  fixtures  at  a  number  of  state  institutions. 

Building;  Equipment — Milwaukee,  Wis. — Sealed  bids  will  be 
received  by  L.  G.  Widule,  County  C;ik.,  until  10  a.m.,  June  7, 
for  furnishing  the  equipment  for  the  Milwaukee  County  Tuber- 
culosis Sanatorium.  The  following  gives  a  partial  list  of  the 
materials  required:  Steel  lockers,  pipe  covering,  vacuum  clean- 
ers, hospital  equipment,  kitchen  utensils,  china,  glassware  and 
silver,  refrigerators,  beds,  shades,  screens,  cooking  apparatus, 
sterilizers,  laundry  eauipment.  G.  L.  Bellis  is  Supt.  The 
estimated   cost   is   $650,000. 

Ditclies — Three  Lakes,  "Wis. — (Official) — Bids  will  be  re- 
ceived by  the  Secretary,  Three  Lakes  Drainage  District,  until 
June  25  for  constructing  about  11  miles  of  open  ditches, 
requiring  about   150,000   cu.yd.   earth   excavation. 

+Ditch — Litchfield,  Minn. — The  contract  for  constructing 
Ditch  No.  36  has  been  awarded  to  DUFFY  &  McGRAW,  Litch- 
field, at  $16,916.  A.  O.  Palmguist  is  County  Audr.  Noted 
May  20. 

Dredge — Kansas  City,  Kan. — Bids  will  be  received  until  10 
a.m.,  June  7,  by  P.  J.  Broil.  Secy.,  Kaw  Valley  Drainage  Dis- 
trict, for  constructing  and  delivering  one  hydraulic  dredge. 

Improvement  to  Creek — Kansas  City,  Mo. — The  City  Council 
has  made  an  appropriation  of  $25,000  for  improving  Turkey 
Creek. 

Earthwork — St.  Louis,  Mo. — Bids  will  be  received  until 
June  17  by  the  Secretary,  Mississippi  River  Commission,  1311 
International  Life  P.ldg.,  St.  Louis,  Mo.,  for  constructing  about 
175,000  cu.yd.  of  earthwork  in  East  Side  Levee  and  Sanitary 
District. 

Lievee — Caldwell.  Tex. — Bids  will  be  received  until  June  26 
by  R.  S.  Newsom.  Chn.,  Commissioners  Burleson  County  Im- 
provement District,  for  levee  work.  The  contract  involves  the 
construction  of  about  360.000  cu.yd.  of  earthwork  also  several 
drain  ditches.     J.  C.  Nagle,  Austin,  is  Engr. 

+Pier — Galveston,  Tex. — The  contract  for  the  construction 
of  a  pier  for  the  Galveston  Wharf  Co.  has  been  awarded  to 
the  STONE  &  WEBSTER  ENGINEERING  CORPORATION, 
Boston,  Mass.  Ford,  Bacon  &  Davis,  New  Orleans,  La.,  is 
Engr.     Noted  May  6. 

Drainage — Harper.  Utah — It  is  reported  that  the  County 
Commissioners,  Brigham  City,  have  been  petitioned  to  create 
a  drainage  district.  David  Rosenbaum  and  W.  H.  Barnard 
are  among  those   interested. 

Drainage- — Bellingham,  Wash. — Charles  E.  Lind,  Belling- 
ham,  at  $10,544,  submitted  low  bid  for  digging  the  main  ditch 
and  three  laterals  for  Drainage  District  No.  9,  Whatcom  County. 

Drainage — Cheney,  Wash. — It  is  reported  that  bids  will  be 
received  until  June  10  for  the  reclamation  of  .about  900  acres 
of  lake  bed.  The  work  involves  the  construction  of  about  14 
miles  of  ditches.  Ingersoll  &  Bugby,  Old  National  Bank  Bldg., 
Spokane,  is  Engr. 

Dikes — Everett,  W^ash. — Bids  will  soon  be  called  by  M. 
Weatherbee,  County  Audr.,  for  constructing  dikes  in  the 
Grand   Marsh   District. 

Dralnaee — North  Yakima,  Wash. — Bids  will  be  received 
by  the  County  Commissioners  until  June  11  for  drainage  work 
in  Districts  Nos.  4,  13  and  24.  Charles  E.  Barrett  is  County 
Audr. 

Drainage — Washougal,  Wash. — Plans  for  the  reclamation 
of  2000  acres  of  bottom  land  near  this  city  are  being  prepared 
by  F.  E.  Bethea,  Washougal.  The  work  will  cost  $25,000,  and 
includes  drainage  system  and  the  construction  of  dikes. 

Mausoleum — Portland,  Ore. — .V  mausoleum  to  cost  about 
$65,000  will  be  built  on  East  14th  St.  by  the  Portland  Mauso- 
leum Co.,  from  plans  prepared  by  Lawrence  &  Holford,  Arch., 
Portland.  The  structure  will  be  of  reinforced  concrete  and 
marble,  and  will  contain  1000  crypts.  Bids  will  soon  be  asked 
for  materials  and  construction. 

Dock — St.  Johns,  Ore. — Permission  to  construct  a  dock, 
costing  about  $  15.1)00,  has  been  granted  bv  Cltv  Council  to  the 
Star  Sand  it  Giavel  Co.  The  structure  will  be  360  ft.  long  and 
150  ft.  wide,  and  will  be  built  between  Richmond  and  John  St. 

Jetty — Suislaw,  Ore. — The  Port  Commissioners  of  Suislaw 
jilan  to  extend  the  north  and  south  Jetty  at  an  estimated  cost 
of  $2:10,000.     L.   H.   Cushman   is  Chn. 

+i>ler — La  Jolla.  Calif. — The  contract  has  been  awarded 
to  the  MRRCERKAU  ISRinOE  &  CONSTRUCTION  CO.,  Pacific 
Electric  Uldg..  Los  Angeles,  at  $24,180,  for  constructing  a 
4no-ft.  reinforced-concrcte  pier  for  the  State  Biological  sta- 
tion. 

+DredKe — Marvsvllle.  Calif. — The  contract  for  constructing 
the  dredge  for  the  Marigold  Gold  l)re<lglng  Co.  has  been 
awarded  to  the  UNION  IRON  WORKS,  San  Francisco,  Calif., 
at  about  $100,000. 

•fTniik  Steamer — San  Francisco,  Calif. — The  Union  Oil  Co. 
has  awardi'd  a  loiiliaet  for  the  construction  of  an  oil  tai\k 
steamer   to  the   T.MON   IRON   WORKS,  at  about   $1,000,000. 

Pier  Ettenslon — Cap  Chat,  tJui-.  —  Rids  will  be  received  by 
n.  C.  He.Mrochers.  Secy..  Dept.  of  I'ub.  Wks..  until  Juno  IS,  for 
constructing  un  extension  tn  training  pier  at  Cap  Chut. 
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ll<int  llnrlior — Otiawn,  Ont. — It  U  roporti'd  that  Milii  will 
tn'  r.c.lvi'il  iiiilll  Jiiiip  i  by  U.  C.  Donrorhi-in,  «<•<•>'.,  Oept.  I'lil". 
\Vk»,.  fi>r  cuniitructlnR  a  bout  hnrbor  nt  North  I.nUo,  KImk" 
Ctmiily. 

('rnnr — Ottiiwa,  Ont. — BMii  will  bo  rorplvoil  liy  O.  .1.  I">p»- 
hiiriidiN,  I'lMiuty  MlnlHtor  of  Nnvitl  Hi>rvlri<,  Ottiiwn,  until 
July  I  for  nil  iilxhInK  ono  SO-ton  HtrRin  wliiirf  crunii  of  thn 
clnilrklnjf   Jll«   lypiv 

Ilr«>nk»»nlri^--oitiiwii,  Ont. — HIdii  will  lio  ri>r<vlv<'ct  by  tho 
Pcpiii  liiK'iil  <>f  I'ubllf  WorkM,  Ottiiwii,  until  .Miiio  H  ffir  lli« 
I'onstiui-lloii  of  a  broiikwuirr  lit  l'<'tlli<  Ulvi<r  ICHt,  iliinpo 
t'ounly,   tj\i<v 

lilvrr  liii|>r«vrnirnl — Ottuwii,  Ont. — Tho  KoviTninont  plans 
to  nilNi-  till'  l.-v.l  of  thn  St.  l.uwnMicp  Itlvcr  by  a  MyMtcm  of 
n-liiliiInK  illlu'.M  and  lbi<  <laiiiiiiliiK  of  HuliNlillary  rbjiiiiwU.  A 
ri'porl  on  thin  work  ban  Ikmmi  prcpari-d  by  !•'.  10.  llaNU<-ll,  l>oan 
of  tho  I'olliK-c  of  Civil  lOnKlniM-rliiK.  Cornrll  Unlv.rwlty ;  V. 
W.  Korn<M-ot,  KUKlnrcr  of  tho  St.  l.awicni'i'  Ship  CbaniH'l.  ami 
W.  ,1.  Stfwart,  lIvrlioKraphiT.  l>iimH  will  bi>  of  rock-llll«(J 
coiiHtrurtlon.     The   work   will   coHt  about   $l.s7.()00. 

Jetty  — New  Wi-MtniliiMtrr,  It.  ('.—The  conlriu-t  for  tho  hpc- 
ond  unit  of  the  l-'nimT  Ulv<>r  main  channel  Jt'lty  at  Stovi'nHon, 
m-ar  N<>\v  W«'»tinlnl»tc<r,  has  boon  awiirdod  to  Ihi-  MAHSII 
Hl'TTON  POWKUS  CO..  LTD..  Vancouver.  B.  C.  at  about 
}40U.OUO. 

BUILDINGS 

Ottu-r  Utms  rtlntitr  to  BvtUific  Cnn.^truellon  uill  tie  found  undrr  the  fnttnirlno  hcatr 
<■!«>:  "yriJujfrdiJ  II  ort.t."  •fVd.nWc.'ur.rnmrnl  W'v'k"  0*1  ■•.>/(jfr«iiFir<iu«  " 

Miin«'heM»pp,  >.  H. — Tb<>  contract  will  soon  bo  awarded  for 
tbo  coiiNlruftioii  of  a  temple  for  tho  Manchester  Lod^o  of 
KIks.     The  estimated  cost  Is  JSO.OOO. 

Montprllor.  Vt. — The  Oovernor  has  appointed  a  commls- 
••iion  to  build  a  $l.'>0.(iOO  slate  library.  Horace  F.  Graham  Is  a 
niemlier  of  the  romn. 

lloNton,  MnnK.— The  ridclltv  Trust  Co,  will  build  an  11 -story 
bank   bulblinir  at  State  St.  and  Chatham    Row,   to  cost   $i;nn,0(in. 

llOHton.  llnsM.— Hlds  will  be  received  until  .Tuly  1  by  Ulcli.ird 
A.  Lynch,  Supt.  of  l>ept.  of  Pub.  BldKS.,  for  the  construction 
of  a  combined  police  station  and  school  administration  bulld- 
l.itr  on  Tremont  St.  J.  McGlnniss,  16  Arlington  St.,  Is  Arch. 
Noted   Apr.    1. 

4IloMton.  MnxH.— The  XORCROSS  BROS.  CO.  has  been 
awarded  the  contract  for  the  construction  of  a  flve-story, 
109xll?-ft.  brick  and  stone  :ulministration  bulldlni?  for  the 
jiassachusetts  (Jeneral  Hospital.  The  estimated  cost  is  $1.^)0,- 
000.      Noted    May    20. 

IIoNton,  MnMN. — ,1.  Shapiro.  92  White  St.,  will  build  a  brick 
theater  on   Bonnlnuton   St.,  to  cost  about   $200,000. 

+Bor,toii,  MnNH. — The  contract  for  the  construction  of  a 
100xl50-ft.  reinforced-concrete  movine:  picture  theater  at  415 
WashinKton  St..  for  the  Movlnn  Picture  Co.  of  Massachusetts, 
has  been  awarded  to  the  FUKISCHMAN  CONSTRUCTION  CO., 
7  West  4.'>th  St.,  New  York,  N.  Y.  The  estimated  cost  is 
$2.".0.000.  Thomas  W.  Lamb,  644  EiRhth  Ave.,  New  York,  N.  Y., 
Is  Arch. 

Brookline,  Mjimm. — An  elKht-story,  S5xl03-ft.  brick  and 
stone  apartment  house  will  be  built  on  Beacon  St.  for  Charles' 
Newhall.  IS  Tremont  St.  The  estimated  cost  is  $300,000. 
Harland   A.    Perkins,    44    Broomfleld   St.,    is   Arch. 

♦Chlcopee.  MnMM. — The  Board  of  Education  has  awarded 
the  contract  for  the  construction  of  the  high  school  to  the 
S.\RrBBI  CONSTRPCTION  CO.,  Springfield,  Mass.,  at  $50,874. 
Noted  Apr.   1   and   92. 

DnnvprH,  >InHH. — The  Town  of  Danvers  plans  the  construc- 
tion of  a  high  school  building.  J.  Anderson  Lord,  123  Liberty 
St.,   is  Clk. 

+Holyoke,  MnsM. — The  contract  has  been  awarded  by  Geo. 
P.  B.  Alderman  to  LOUIS  CARRE.\N  &  SON,  for  the  construc- 
tion of  a  six-storv,  fireproof  oflice  and  store  building.  It 
will    cost    between    ?7.t,000    and    $100,000. 

+MiIford,  MaHK. — The  contract  for  the  construction  of  a 
nurses'  home  at  the  Milford  Hospital  has  been  awarded  to 
GASCOGNE  &  GODDARD,  201  Devonshire  St.,  Boston,  Mass. 
The  estimated  cost  is  $7.">.000. 

Milford,  Mass. — Walter  L.  Collins  and  Wendell  T.  Phillips 
have  been  retained  as  architects  for  the  $60,000  grammar 
school. 

+WellesIeT,  Mass. — J.  W.  BISHOP  &  CO.,  Worcester,  Mass., 
has  been  awarded  the  contr.act  for  the  construction  of  an 
addition  to  the  Carnegie  Library  at  Wellesley  College,  at 
approximately   $100,000. 

■West  Sprinsrfleld,  Mass. — (Official) — Bids  will  be  received 
until  June  3  by  Fowle  &  Hardwig,  Arch.,  Westfield,  Mass., 
for  the  construction  of  a  $100,000  addition  to  the  h\Kh  school. 
J.   R.   Fausey,  Town   Hall,   is  Supt.   of  Schools.      Noted   May   20. 

Xewport,  R.  I. — Revised  plans  for  the  .Tohn  Clark  School, 
to  be  built  on  Mary  St..  have  been  approved  by  the  Aldermen 
and    bids    will    soon    be    called    for.      Thomas   Weaver    is    Arch. 

Olncyville,  II.  I. —  (Providence  post  office) — A  100xl50-ft. 
brick  school  will  be  built  for  St.  Anthony's  Parish.  Rev. 
(ieorge  W.  Brown  is  pastor.  John  F.  O'Malley,  75  Westminster 
.'>t..   Providence,  is  Arch. 

Providence.  R.  1. — The  Knights  of  Columbus  will  build  a 
.';2nn.ono  building.  C.  Woodbury  Gorman  is  Pres.  William  G. 
■Richards   is  Arch. 

Providence,  R.  I. — .\  homeopathic  hospital  will  be  con- 
structed on  Sessions  St.,  to  cost  about  $250,000.  William  P. 
Goodman    is   Treas. 

+Biid>;eport,  Conn. — The  contract  tor  the  construction  ot 
an  addition  to  the  county  courthouse  on  Golden  Hill  St.  has 
been  awarded  to  DOWLIXG  &  BOTTOMLY,  43  Randall  Ave., 
at  $123,000.  Other  bidders  were:  Edwin  Outwater.  New  York, 
$143,860;  Tracev  Bros.  Waterbury,  $14r),5s.s;  John  T.  Brady, 
New  York.  $146,679:  E.  Whitehead.  Worcester.  Mass..  $147,696; 
T.  J.  Pardy  Co.,  Bridgeport.  $149,266:  Harris  Construction  Co., 
Stamford,  $149,926:  Oscawana  Building  Co.,  New  York,  $ir,1.427: 
Xorcross  Bros.,  Worcester.  Mass.,  $iri.'.,.'..")0;  S.  W.  Hubbell 
Building  Co.,  $155,511;  Willmarth-Mackillop  Co..  Pawtucket. 
R.  L.  $158,494. 


4-«<reen««lrh.  t'onn.— J.  W.  HIHHOP  &  CA>.,  109  Fouler  St., 
W'orreHti-r,  Mhmh.,  Iwih  b«i-n  awarded  tho  contriirt  for  nxeiiviit- 
IliK,  fontliiKN  iiiwl  foundation  work  for  the  t'.:riO  000  hoHpllal 
for  the  Greenwich    lionpllal    AHHoilat  Ion.      .N'otid    Feb.    2U. 

+  >r»  llnvrn,  I'onn.  The  Hoard  of  IMueiitlriii  liiiH  iiwardud 
the  ('(inltart  for  tbi'  fiiiiNt  ruction  of  the  Abraham  Lincoln 
.S<bonl  on  Kbellon  Ave.,  to  lh«  J.  N.  IJOO.N'A  III)  CO.,  at  %M\/j:,0. 
other    bIdH    wer<':      JiiiiieH    il.    lloKan,    |.'i4,000:    I)     II.    Clark    Co., 

iri;i,9tl;  Haniiiel  C,  UuhhcII,  $ri7,000;  CliiirleM  W.  Murdock, 
M,1ii',l:  ICiiHtern  Isti^ll ilnx  *  <'oiihtiiietlotl  ('<).,  I62,ria4 ; 
,ewlH  A.  Miller,  Merldeii.  |.S3.2|y;  II.  Wab-M  LlncM  <'o.,  Merl.len. 
fr>3,llil;  liowlliiK  and  llnttoniley,  KrblKeport,  }.%2.036;  OHcawan 
HldK.  Co,,   »r,:i.!t70;   LouckcM  ti,   ('lark,   VValllnKford,    I&9.H09. 

\\nlrrliiir>.  Conn.-  The  .Slate  LoKlHlature  liaH  appropriated 
$60,111111   fill    .1   xite   for  a   mint  III  armory 

IlinKhnniton,  >i.  V. —  Thii  Hrranlon  Si  MInKhnmton  Traction 
Co.,  .Seriinton,  I'enn.,  plaiiM  to  eouMlruct  a  terminal  paMMcnkor 
anil  frelKht  Htatloii  at  State  and  WaHhliiKton  HI.  EHtlmated 
coHt.    $.10,000.      Richard    W.    Day,   Scranton,    Peiin..    Ih   Gen.    Mkt. 

+lliilTnl»,  \.  V.  The  conlrai't  for  the  coiiHtructlon  of  a 
two-«torv,  6lxllfi-ft,  Hcliool  on  Tlfft  St.  for  the  Holy  Family 
Church  )iaH  been  awarded  to  .MOSII':r  S,  SU.V.MKRH,  1015 
Di'l.iware  Ave.,  Hiifralo.  Max  G.  llolcrl.  (Jerman  American 
Hank    llldg.,   Ih  Arch. 

MIdillrtonn,  \.  Y. — D.  H.  Canflcld,  Arch.,  Argus  Blk.,  Ih  pre- 
paring plaiiH  for  the  conHtrurtlon  of  a  fIvc-Htory  building  for 
tho  Mer<'hantH  .National  Hank.  Tho  eHtlmiited  cOHt  Ih  $75,000. 
Garrett    T.    Townsenrl    Ih    Pres. 

New  York,  \.  W — (Borough  of  Brooklyn) — ThomaB  W. 
Lamb,  .\rch.,  644  Klghth  Ave.,  New  York.  haH  prepared  plans 
for  the  construction  of  .i  two-Htory  theater  at  44th  .St.  and 
Fifth    Ave.    for    H     S.    Mohh.      The    CHtlmatefl    cost    Ih    $l.'iO,000. 

New  Y'opk,  !V.  Y.  (Horouch  of  Brooklyn) — Pl.anH  have  been 
prepared  by  I'Mw.nd  .M.  Adclsobn,  Arch,  and  Engr.,  1776  Pitkin 
Ave.,  for  the  constriiitlori  of  a  llve-Htory,  lOOxlOO-ft.  fireproof 
building  at  Rockaw.iy  Parkway  and  Ave.  A  for  the  Browns- 
ville and  East  New  York  Hospital,  The  estimated  cost  is 
$100,000. 

New  York,  IV.  Y. — (Borough  of  Manhattan) — The  Wells 
Bros.  Co.,  .IS  West  Jackson  Blvd.,  (."hic.ago.  111.,  ])lanH  to 
construct  a  12-story  .apartment  house  .at  Fifth  Ave.  and  72d 
St.  J.  !•;.  R.  Carpenter,  66  East  66th  St.,  New  York,  is  Arch. 
The  reported   cost   Is  $3,000,000. 

New  York,  N.  \. —  (Borough  of  Manhattan)  —  (OfTicial) — Bids 
have  been  received  for  underpinning  the  foundations  of  the 
dormitory  for  females  at  the  Metiopolitan  Hosiiit.'il,  Black- 
wells  Island,  as  follow.s:  Underpinning  Hi  Found.-ition  Co., 
290  Broadway,  $20,.S.',0:  Charles  Meads  &  Co.,  3S  Park  Row, 
$33,200;  MacArthur  Concrete  Pile  &  Foundation  Co.,  11  Pine 
St.,   $4.'').930.      Noted   May    13. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Emery  Roth,  Arch.,  40.")  Lexington  Ave.,  for 
the  construction  of  a  12-storv  apartment  house  at  West  End 
Ave.  and  S9th  St.  for  the  601  West  End  Ave.  Co.,  Inc.  The 
estimated   cost   is   $260,000.      Noted   Apr.    22. 

Roche.ster,  N.  Y. — Bids  will  be  received  until  June  10  by 
Gordon  &  Madden,  Arch.,  Sibley  Blk.,  for  the  construction  of 
a  school  on  Scio  St.  and  University  Ave.  The  estimated  cost 
is  $200,000.     J.  S.  Mullan  is  Secy.,  Bd.  of  Education. 

Rome,  N.  Y'. — Plans  are  being  prepared  by  Metzgar  &  Bul- 
lock. .\rch.,  18  East  41st  St..  New  York,  for  the  construe' ion 
of  a  one-story  building  for  the  Rome  Trust  Co.  Estimated 
cost,   $50,000.      Noted    May   20. 

Utico.  N.  Y. — Plans  have  been  prepared  by  T.  P.  Barnett 
Co.,  Arch..  Central  National  Hank  Bldg..  St.  Louis,  Mo.,  for 
the  construction  of  a  three-  and  four-story,  126xl90-ft.  build- 
ing for   the  St.   Elizabeth   Hospital.     Noted  May  18. 

+1'tlca,  N.  Y.— GRIFFITHS  &  PIERCE,  Utica,  have  been 
awarded  the  contract  for  the  construction  of  a  four-story, 
127xl92-ft.  addition  to  the  Martin  Hotel.  Estimated  cost, 
$2.'')0,000.  T.  P.  Barnett  Co.,  724  Central  National  Bank  Bldg., 
St.  Louis,  Mo.,  is  Arch.     Noted  Apr.   29. 

Vineland,  N.  Y'. — George  S.  Davis,  Arch.,  Trenton,  is  pre- 
paring plans  for  the  construction  of  a  dormitorv  and  dining- 
room  at  the  State  Hospital  for  Feeble  Minded;  The  estimated 
cost   is   $90,000. 

+\Vaterto<Tn.  N.  Y. — The  contract  for  the  construction  o' 
additions  and  alterations  to  the  three-story  building  for  G. 
C.  Sherman.  Trust  Co.  Bldg.,  has  been  awarded  to  the 
CHARLEBOIS  BRO.S.      Estimated  cost,  $7.'>,000. 

Yorktown  Heights,  N.  Y. — The  Board  of  Managers  of  the 
State  Charities  Aid  .•Vssooiation  has  passed  a  resolution  peti- 
tioning the  Governor  to  sign  the  .Sage  Bill.  The  bill  provides 
for  the  appropriation  of  $300,000  to  begin  the  construction 
of  the  Mohansic  State   Hospital   for   the   Insane. 

Collingswood,  N.  .1. — Bids  will  be  received  until  .Tune  8, 
by  the  School  Board,  for  the  construction  of  a  two-storv  addi- 
tion to  the  high  school.  Clyde  S.  Adams  is  Arch.  Estimated 
cost,    $40,000.      Noted    Feb.    25   and   Mar.    25. 

Jersey  City,  N.  J. — Bids  will  soon  be  received  by  the  Board 
of  Education  for  the  construction  of  Public  School  No.  16  at 
Washington  and  Sussex  St. 

Jersey  City,  N.  J. — Bids  wll  soon  be  received  by  the  Jersey 
City  Lodge  of  Elks,  for  the  construction  of  a  building  at 
2853-57  Hudson  Blvd.  The  estimated  cost  is  $100,000.  Patrick 
T.  Powers  is  Pres.  of  Bldg.  Com. 

Jersey  City,  N.  .1. — Bids  will  be  received  until  2  p.m..  June 
10,  by  the  Jersey  City  Commissioners,  Assembly  Chamber,  for 
the   construction   of  a   laboratory  on   Summit  Ave. 

♦Jersey  City,  N.  J. — The  Board  of  Education  has  awarded 
the  contract  for  the  construction  of  Public  School  No.  5  to 
J.   .1.   MAlllONE   CO..   at   $56,880.      Noted   Sept.   3. 

Montelair,  N.  J. — T'ne  Board  of  Education  plans  to  expend 
$40,000  in  remodeling  and  fireproofing  the  high  school  at 
Montelair. 

Newark,  N.  .1. — Bids  will  be  received  until  3  p.m..  June  8, 
by  the  Essex  County  Park  Commission  for  the  construction 
of  an  administration  building  at  Branch  Brook  Park.  Noted 
May  6. 
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+Trenton,    N.    J S.    'W.    1LA.THER    &    SONS,    Trenton,    at 

$218,000,  has  been  awarded  the  contract  for  the  construction 
of  the  Junior  High  School.      Noted  May  20. 

ConnellsTille.  Penn. — The  First  Methodist  Episcopal  Church 
plans  to  construct  a  building  at  Connellsville.  Estimated  cost, 
$S0,000. 

Elizabethtown,  Penn. — Guy  King  and  E.  A.  Wightman, 
Archs.,  1.51.'5  Walnut  St.,  Philadelphia,  have  been  retained  by 
the  Philadelphia  Free  Masons  to  prepare  plans  for  the  con- 
struction of  five  memorial  hospital  buildings  at  Elizabethtown. 

Lancaster,  Penn. — Plans  are  being  prepared  by  C.  E.  Urban, 
Arch.,  Woolworth  Bldg.,  Lancaster,  for  the  construction  of  a 
two-story   school.      The    estimated    cost    is    $150,000. 


Philadelphia,  Penn. — Sauer  &  Hahn,  Arch.,  1112  Chestnut 
St.,  has  prepared  plans  for  the  construction  of  a  three-story 
theater  and  commercial  building  at  31st  and  Wilt  St.,  for 
the  Northwestern   Realty  Co.     Estimated   cost,   $75,000. 

^Philadelphia,  Penn. — The  contract  for  the  construction 
of  a  three-story  rectorv  on  Price  St.  for  the  Mission  of  St. 
Vincent  De  Paul  has  been  awarded  to  the  JOSEPH  BIRD  CO., 
213  North  11th  St.,  Philadelphia.     The  estimated  cost  is  $40,000. 

+Tarentnm,  Penn. —  (Official) — ROSE  &  FISCHER,  Pennsyl- 
vania Ave.,  Pittsburgh,  at  $S1,939,  has  been  awarded  the  con- 
tract for  the  construction  of  a  school  in  the  First  Ward. 
S.  M.  Kennedy  is  Secy,  of  School  District.     Noted  Mar.  25. 


CONCRETE   RESERVOIR.   S.\L,EM,   M.\SS. 


Bids  were  received  May  17  by  the  Board  of  Public  Works, 
Salem,  Mass.,  for  the  construction  of  a  concrete  covered 
reservoir  from:  (A)  A.  G.  Tomasello:  (B)  Sessler-Weaver  Co.; 
(C)   Middlesex  Contracting  Co.:   (D)   David  J.  Sheehan  Co.;   (E) 

.\  B 


^V.    M.    Bailey    Co.;    (F)    Stuart   &   Sons   Co.;    (G)    C.   M.   Leach; 


(H)  Bruno  &  Petitti; 
Ryan  Contracting  Co. 
were   as   follows: 


(I)    Fred   T.   Ley    (informal);    (J)    W.   T. 
;    (K)    Davis    &    Brock.      The    item    bids 


1000  cu.yd.  excavation Si .  00 

25,000  cu.yd.  earth  611 0.35 

22(X)  cu.yd.  concrete  in  piers  and  arches 8.45 

1850  cu.yd.  concrete  in  floor 7.00 

3300  cu.yd.  all  other  concrete 6.30 

53  tons  reinforcing  steel 75 .  00 

Gate  house,  lump  .sum 1400.00 

3  acres  fertilizing  and  seeding 100 .  00 

Appurtenances,  lump  sum 700 .  00 


$0  90 
0.34 
6.72 

13.05 
5.54 

SO.  00 


C 

$0.95 
0.29 
8.70 
8.40 
8.40 

80.00 


$1.00 
0.50 

11  00 
8  00 


E 
SI.  00 

0  .52 
10  20 


8  90 

51.30 

740  00  2500.00  1000  00   1174  00   1500  00  1673  00   1500.00 

160  00       50  00      100.00     250.00     150  00       75  00     100.00 


0.50 
11.75 
7  25 
8.50 
-5  00 


G 
SI   33 

0  67 
10.67 

8  23 

7.63 
69  00 


H 
$0  75 

0  40 
12  00 
10  00 

9.00 
80  00 


1 

$1  00 
0  .55 

15.00 
7  50 
9  25 

60  00 


J 
SI  50 
0.80 
11.00 
9.00 
8  00 
80  00 

886  00  3600.00  2500.00 
60  00     200.00     250  00 


K 

SO  W 
0  00 

14  00 

11  00 
8  00 

90  00 


900.00     800  00     .500  00     903  00  1900.00  3857.00     500.00  1200  00  1000  00  1500.00 


Extended  totals $68,455    $72,968    $78,290    $86,590    $87,173    $88,387    $91,370    $91,890    $97,596    $98,190  $102,870 

RAPID  TRANSIT  SYSTEM,  NEW  YORK,  N.  Y. 
Route  49,   Section   2 


Bids  were  received  May  18  by  the  Public  Service  Commis- 
sion for  the  First  District  for  the  construction  of  Section  2, 
Route  49,  a  part  of  the  Culver  Rapid  Transit  Ry.,  Borough  of 
Brooklyn,  from:  (A)  Oscar  Daniels  &  Co.;  (B)  Snare  & 
Triest  Co.;  (C)  A.  L.  Guidone  &  Son,  Inc.;  (D)  Phoenix  Bridge 
Co.;    (E)   McClintic-Marshall  Co.;    (F)   Post  &  McCord;    (G)    Ft. 


Pitt  Bridge  Works;  (H)  Conners  Bros.  Co.,  Inc.:  (I)  T.  A. 
Gillespie  Co.:  (J)  Connex  Engineering  &  (Construction  Co.; 
(K)  .\rthur  McMuUen:  (L)  E.  E.  Smith  Contracting  Co.;  (M) 
Rodgers  &  Hagerty,  Inc.;  (N)  Norton  &  Gorman  (io. ;  (O) 
Max  Raymond;  (P)  Jobson  &  Gifford  Co.;  (Q)  H.  B.  Converse 
Co.     The  item  bids  were  as  follows: 


22,200  cu.yd.  column  excavation        

11,100  cu.yd.  railroad  duct  excavation 

8100  cu.y<i.  concrete  masonry 

10  cu.yd.  brick  masonry 

14.900  lin.ft.  timber  piles  

2  M.  ft.  b.m.  timber  foundation 

290  lin.ft.  vitrified  drain  pipe,  4-in 

313,500  duct  ft.  railroad  ducts 

13.950  tons  riveted  steel 

550  tons  steel  beams  and  shapes 

5  tons  steel  roads  and  bars 

240  tons  miscellaneous  iron  castings 

500  sq.yd.  strest  surface  restored 

300  lin.ft.  new  bluestone  curb,  .5-in 

100  lin.ft.  new  bluestone  curb,  4-in 

6000  lin.ft.  for  restoring  old  curb 

22,800  lin.ft.  electric  (overhead  trolley)  railroad 

1(X'  lin.ft.  depressing  street  surface  r  ilroad 

IC.)  lin.ft.  lateral  movement  of  surface  tracks 

100  lin.ft.  (>-in.  water  pipe 

100  lin.ft.  8-in.  water  pipe      

300  lin.ft.  12-in.  water  pipe 

100  lin.ft.  16-in.  water  pipe 

100  lin.ft.  20-in.  water  pipe 

1(X)  lin.ft.  4-in.  c  i.  gas  pipe  

100  lin.ft.  6-in.  c.i.  gas  pipe 

100  lin.ft.  8-in.  c.i.  gas  pipe 

400  lin.ft.  20-in.  c.L  gaa  pipe 

10  lin.ft.  new  c.i.  hob  and  spigot  pipe 

2  lin.ft.  new  c.i.  hob  and  spigot  pipe,  special 

2<>0O  duct  ft.  electrical  duct.s  and  conduits  in  place. 

100  lin.ft.  (a)  2i-in.  w.i.  pipe 

100  lin.ft.  fiber  ducts 


A 

$1.15 

1.15 

4.00 

15  00 

0  10 

40  00 

0  50 

0  16 

48  35 

48  35 

50  00 

40  00 

3  00 
0  90 
0  80 

0  15 

1  00 
7.15 

4  15 

0  80 

1  00 
1.50 

2  00 

3  00 

0  70 
0.85 

1  00 

2  00 
35  00 
70  00 

0.35 
0  40 
0.35 


B 
$1.50 

1.50 

5  90 
22  00 

0  40 
70  00 

0  70 

0  13 
45  30 
45  30 
60  00 
51.00 

1  50 
1.25 

1  10 

0  35 

2  (HJ 

3  00 

4  00 

1  00 
1  00 
1  50 
1.50 
2.00 

0  60 
1.00 

1  00 

2  00 
35  00 
60  OO 

0  35 
0  67 
0.50 


C 
$1  33 

1  40 

7  80 
15  00 

0  40 
.54  00 

O  20 

0  15 
46  .50 
46  .50 
60  00 
50  OO 

1.70 

1  00 
0  90 
0  35 
0  97 
4  50 
4  50 
0  22 
0  23 
0  32 
0  41 
0  45 
0  15 
0  22 
0  30 
0  .50 

40.00 
.50.00 
0.75 
0  75 
0.75 


D 
$1  70 

1  30 

6  05 
20  00 

0  30 
00  00 

0  25 

0  105 
47  90 
47  90 
.55  00 
55.00 

1  50 
0  90 
0  SO 

0  ,30 

1  05 

2  .50 
4.00 
1  00 
1  25 
1.50 
1.75 
2.50 

0  75 

1  00 

1  25 

2  00 
.5000 
80  00 

0.40 
0.65 
0.65 


E 
$1.40 

1  25 

5  90 
15  00 

0  35 
75  00 

0  25 

0  12} 
47  90 
43  90 
fiO  00 
41  00 

1  .50 
1  20 
1  00 

0  20 

1  70 
1.70 

1  70 
1.00 
1.25 

2  50 

3  00 
4.25 

0  80 

1  05 
1  35 
4..0 

60  00 
60.00 
0.25 
0.50 
0.50 


F 
$1   35 

I  30 

6  10 
15  00 

0  40 
10  OO 

0  25 

0  13 
49  20 
49  20 
t)0  00 
55  00 

1  00 
1  10 
1  00 
0.20 
0  90 

0  50 
0.50 
1.00 
1.10 
1.20 

1  .50 

2  .50 

0  70 

1  00 

1  10 

2  20 
60  00 
80.00 

0.35 
0  40 
0  45 


G 
$1   45 

I   35 

6  00 
15  00 

0  35 
tiO  00 

0  .35 

0  12 
47  60 
46  35 
70  00 
50  00 

1  40 

1  00 
0  90 
0  40 

2  20 

0  60 
2  00 

1  00 
1  25 

1  50 
2.00 

2  50 

0  70 

1  00 

1  25 

2  50 
50  00 
70.00 

0.15 
0  40 
0.30 


H 
$2  50 

1   50 

6  90 
20  00 

0  40 
60  00 

0  30 

0  125 

47  50 

48  00 
55  00 
60  00 

1  75 

2  00 
2  00 

0  25 

1  00 
4  00 

2  00 
0.70 
1  00 
1.75 
2.50 

3  50 
1  00 
1  50 
1   75 

4  00 
60  00 
80  00 

0  25 
0.80 
0.40 


I 
$2  00 

2.00 

6  85 
16  00 

0  35 
45  00 

0  45 

0  15 
48  30 
48  30 
35.00 
35  00 

1  20 
1.50 
1.20 

0  25 

1  00 
5  00 
5  00 
1  00 

1  00 
1.25 

2  25 

2  75 
0  5f 
0  5.) 
0  65 

3  OC 
47  00 
47  00 

0  50 
0  50 
0  50 


Extended  totali) $863,775      $867,3'.)0      $877,097      $878,260      $885,676      $894,192      $898,184      $908,569      $914,204 


22,200  cu.yd.  column  excavation 

11,100  cu.yd.  railroad  duct  excavation 

81(X)  cu.yd.  concrete  masonry 

10  cu.yd.  brick  masonry 

14,9(X)  lin.ft.  timber  piles 

2  M.  ft.  b.m.  timber  foundation  

290  lin.ft.  vitrified  drain  [>![«■,  tin ' 

313,.'>(K)  duct  ft.  railroad  ducts. .  

13.9.50  tons  riv  ted  stwl 

5.50  tons  st«'l  b<-nms  and  shapi'S. . 

.5  tons  «te<'l  roads  and  bars 

2-10  tons  miscellaneous  iron  castings. 

WK)  s<|.yd.  stn-ft  surface  restored 

3(X)  lin.ft.  new  hlucstone  curb,  .5-in 

1(X)  lin.ft.  new  bhii'Stnni-  curb,  4-in 

fi(KK)  lin.ft.  for  restoring  old  curb 

22.HrK)  lin.ft.  i|r.<lric  (overhead  trolley)  railroad 
Um  lin.ft.  depressing  stn-el  siirfnee  ri-ilrond.    . 
KK)  lin  ft.  lateral  movement  of  surface  tracks.. 

100  lin.ft.  6-ln.  water  pipe 

100  lin.ft.  8-in.  water  pi;je      

300  lin.ft.  12-in.  water  pipe 

100  lin.ft.  Kl-in.  water  pipe 

KK)  lin.ft.  20-in.  water  pi["  

1(X)  lin.ft.  4-in.  c  i    gas  pip  

I(K)  lin.ft.  6-in.  c  i.  gas  pifM*  

HK)  lin.ft.  H-in    ei    gas  pip.-  

100  lin  ft.  20-in    <■  i    giis  pi|».  

40  lin  ft.  new  e  i    lioli  anil  spigot  pipe 

2  lin  ft.  new  e  i    holi  riiiil  spigot  nijie,  special 

2(KK)  duct  ft.  electrical  duels  and  conduits  in  tUM*- 

1(H)  lin.ft.  (a)  2J-in,  w  i    pip.- 

100  lin.ft.  fiboT  ducts  


J 
$1    80 

1  (H) 
7    10 

10  00 
0  45 

70  00 
0  40 

0  13 
.50  00 
.50  00 
60  00 
75  (K) 

2  (H) 

1  00 
1  IK) 
0  25 
O  )H) 

0  .50 

1  .'lO 
II  III 
II  III 
II  III 
II  HI 
II  III 
II  10 
II  10 
O  10 
II    10 

1(H)  (M) 

IfiO  (K) 

0  10 

0  10 

0  10 


15  00 
0  40 
45(10 

0  :)0 

0  15 
49  .50 
49  .50 
.50  (HI 
40  INI 

1  M 

I  IH) 

II  1)0 
0  30 
O  ,50 
5  00 
5  (H) 

0  .50 
(I  .50 

1  00 
I  25 
I  50 
(I  40 
0  ,50 

0  50 

1  .50 
4.5  (HI 
no  (Kl 

0  .50 
0  fiO 
0  50 


12  .50 
0  40 
40  00 
0  30 
(I  125 
.50  ,50 
.5(1  .50 
111  IH) 
.Vl  (H) 


1  (M) 

0  45 

1  65 
5  (H) 
5  (H) 
0  M) 

0  75 

1  00 

1  .50 

2  (H) 
0  .50 

0  75 

1  (10 


0  10 
0  .50 
0  .50 


M 
$1  00 

1  00 
7  00 

15  00 
0  35 

.50  00 
0  40 

0  15 
.50  00 
50  00 
55  00 
55  00 

2  50 

1  00 
1.00 
0  25 

2  («) 
2  (H) 
2  00 
0  .50 

0  75 

1  (H) 

1  .50 

2  (H) 

0  .50 
0,75 

1  (H) 

2  50 
30  00 
65  (H) 

0  .50 
l.(K) 
l.(K) 


$1  SO 

1  55 

6  .SO 

21  00 

0  42 

,50  00 

0  .50 

0  i;i5 

49  ,<<0 

49  80 

65  00 


1  10 

0  90 

0  20 

1  45 

2  ,50 
1  75 

0  90 

1  20 

1  60 

2  25 
2  70 

0  75 

1  10 
1  .V) 
:<  (K) 

55  (10 

.10  (H) 


O 

$2  (Ml 
2  00 
7  00 

20  00 

0  30 
100  00 

1  (K) 

0  13 
48  25 
48,75 
70  (H) 
.50  00 

2  00 

1  .50 

1  40 

0  .50 

2  OO 
500 
5  00 

1  00 
1  25 

1  50 

2  00 
2  50 

0  75 

1  (K) 

1  25 

2  .50 
70  (K) 

KM)  (H) 
0  110 
0  80 
0  60 


SI  75 
1  45 

6  85 
15  00 

0  40 
60  00 
0  35 

0  15 
49  70 
49  70 
55  00 
60  00 

1  80 
1  35 
1  25 

0  35 
3  25 

1  .50 

2  70 

1  90 

2  37 

3  15 

4  90 

7  05 
1  45 

1  77 

2  17 

3  00 
40  (H) 
75  (M) 

0  25 
0  35 
0  35 


Q 
$103 

1  15 
6  14 

23  00 
0  38 

60  (K) 
0  42 

0  13 
59 ,  74 
53  74 
80  00 
58  85 

2  25 

1  00 
1  CO 

0  25 

1  49 

2  35 

3  .53 
0  47 

0  60 

1  ()6 

1  48 

2  45 
0  43 
0  60 
0  77 
2  35 

47  (H) 
70  (HI 
0  .5;« 
0  .53 
0  .53 


Kxteoded  totals 


$018,120      $022,637      $020,7.51)      $933,861      $0;t6,S00      $0.37,045      $0S2,.587  $1,0R1.(H)6 


.Imif  .!,    I'.ii:. 


!•;  \  (;  I  \  !•;  !•:  \{\  \  c,    \  i-;  w  s 


:j2:{ 


^lliiii<liitt<<>»>  \V.  \ », — Ttin  coiitrurt  for  llu'  ronHtriicIloii 
uf  111.-  nU-nIoiv  KiiHlow  HI.Ik  111  Tlilril  Av.-.  iinil  lllti  SI  Iiuh 
biMii    awui.l.il    111    K.    N.    Al.dKU,    Mliiit lUKtoii.       Nolnl    Miiy    JO, 

Clnrkxilnlr,  Minn.  Tlii<  Clly  ( '(iiiinilNNloiirrN  itro  roiiNlilnrliiK 
tli<<  |ii  o|iii.Miii(>ii  to  <'\|ii<ii<l  ll.'iO.oiMi  fur  thd  coniitruftluii  of  u 
Hcliixil    .Hill    clly    hull. 

Ilii>lr»|>,  l.n.  'I'Ik'  I'ltiXKiiH  of  tlii<  S«riiiiil  Srhixil  UIhIiIiI 
viili'.l  111  faxor  of  llu-  i|iii>Ht lull  of  UhiiIiik  triS.lMllI  In  IioimIm.  Tlir 
IH'iii il.i   will    III'   iiHi-il   ror   Ihi'  nuiiitriii'tloii   of  ii   hi'IuhiI.      NiiIimI 

Apt.  ;::: 

l.riliiKton,  Ky. —  I'liini)  urn  IipIdk  pri'liitri'il  liy  TUMIk  H: 
I,.'.'.  Anil  .  I.yrli-  Hlili?..  ('Incliimili.  Ohio,  tnr  Ihr  <<)iiHlrurtl<iii 
of  ii  m'lK'iiil  tiilii'i'futoHlH  hoHplliil.  Ml-H.  Dcxhu  HrorUltirlilK" 
Ik    liilciiMliil. 

('Infliiiinll.  Ohio  Till-  MuIIiIIiik  I'ointDltlor  of  the  Moiinl  of 
Kilui'iitliiii  liiiM  iipiuovi'd  llir  pliiiiN  pri'piiri'cl  hy  (liirhor  *  Wooil- 
wiiiil.  An-li..  I'litdii  rniliiil  lllilu  .  for  the  couMtrucllon  of  lh«> 
Wiiliiiil  lllllH  llluh  School  on  Maillxon  l{il..  Ilydo  Piirk.  ICntl- 
llliit»-il    OOMt.    1 1 00.000.       NoIimI    K.'h.    ITi. 

(Irvrlnnd.  Ohio  Hlils  will  lii<  rn'rlvoil  iihoiil  .liiiio  1  fi  for 
III.-  ooiiMlni.-lloii  of  u  foiir-.Mlorv  addition  to  tin-  SI.  AIi'xIh 
llo.MpllMl.  MroM.lwav  ami  M.-Hrl.l.'  Av.v  Th.-  .•Hllnialod  rout 
Is   $100,000.      \V     IV    .lan.M.-n,    lO.T  liHrl.-n    Hldn..    I«    Ar.-h 

(Mrvrlnnil.  Ohio  Tli.-  Hoh.-nilaii  I'atholli-  Nallonal  Iloiii.' 
.•V.Hsoi'lalloii  pl.in.-.  to  <'oiistriul  a  thn-.'-Mlorv  cIuIiIiouh.'  al 
Uroadwav.  Mumford  and  Karkwlll  Ave.  Th.-  cHtlinati'd  cohI 
1.1    $100,000.       ICdward     Krll    Ih    Srcy. 

rirvrlnnd.  «»hl» — Plans  nr.-  li.-lnit  prepared  for  the  con- 
struction of  a  tlve-storv  coininerdal  and  apartment  hulldlnK 
at  Kast  lOr.th  St.  ami  I'luclld  Ave.  for  the  Ooan  Itealtv  Vo. 
Kstlniateil  cost.  $200,000.  Svdney  S.  Harvey.  The  Arcade,  Is 
Interested. 

rirvrlniid.  Ohio — K.  .1.  Schneider.  Arch..  GOfi  CuyahoKa  Bldtt  . 
Is  preparing  plans  for  the  conslriictloii  of  .in  aiidiloriiiin  and 
(ryinnasluin   at    1!>:!!>   West   r.tth   St.   for   the   St.   Stephens    Parish. 

ColuinhiiM.  t>hlo—U. 'Vised  idans  are  lielnwr  jirepared  hy 
Frank  1..  Packar.l,  .Vicli..  New  Hayden  HIiIk..  for  the  con- 
struction of  a  union  terminal  station.  The  estimated  cost 
Is    $1,000,000.       Noted    Sept.    LM    and    Mar.    11. 

XewhurB,  Ohio — (Cleveland  post  otilce)  —  Plans  h.ive  heen 
prepareil  !>>  William  .1.  Carter.  Arch..  1423  Illuminating  BUIr., 
Cleveland,  for  the  construction  of  a  temple  at  Miles  Park  Ave. 
for  the  Newburii  Masonic  Temple  Co.  Kstimated  cost.  $50,000. 
Noted  Apr.   l.'i;   under  Cleveland,   Ohio,   Feb.    IS   and   May   6. 

4-I'rbnnn,  Ohio — A.  M.  FUY,  Piqu-i.  at  $4  1,000.  has  been 
awarded  the  contract  for  the  construction  of  a  two-story 
Masonic  Temple   at   I'rbana.      Noted   May   20. 

+Klkhart,  Ind.— CTIANT  B.  Bl'SHNELL,,  Elkhart,  at  $72,514, 
has  been  awarded  the  contract  for  the  construction  of  a 
city    hall. 

Inillnnapolln,  Ind. — The  Scottish  Hite  Masons  of  Indiana 
plan  to  construct  a  temple  to  cost  about  $500,000.  Calvin  W. 
Busch.  is  Grand  Master  of  the  Adonlram  Grand  I..odBe  of 
Perfection. 

+Rlohniond,  Ind. — The  contract  for  the  construction  of  a 
bank  buildinp  at  Kishth  and  Main  St.  for  the  Dickinson  Trust 
Co.  has  been  awarded  to  MEILING  &•  CO.,  Chicago,  111.  Esti- 
mated  cost,    $60,000. 

+firnnd  Rnpldn,  Mirli. — The  contract  for  the  construction 
of  a  six-story  addition  to  the  Crathmore  Hotel  has  been 
awarded    to   GENTZ    BROS.      Estimated    cost,    $80,000. 

Chlcnco,  III. — S.  Scott  .lay,  Arch.,  is  preparing  plans  for  the 
construction  of  a  building  for  the  ITnion  Bag  &  Paper  Co. 
The  estimate!   cost   is  $250,000. 

Chioneo,  111. — Plans  are  being  prepared  by  Marshall  &  Fox, 
Arch.,  3S  South  I>earborn  St.,  for  the  construction  of  a  10- 
story  hotel  at  Baltimore  Ave.  The  estimated  cost  of  the 
entire  project  is  $1,000,000.     Corbett  &  Connery  are   interested. 


ChlraKo,  ill.  I.oiiIn  C.  WaKti.T,  4330  Park  Ave.,  philiN  to 
i-iiiiHl  I'lH'l  111!  iipiirtini'iil  lioiiN.'  on  Jofr.-rNoii  A  v.-.  nniir  liJd  St. 
Th.'   .'i.tliiiiil.<l    ii.Hl    Im   $100,001) 

Oak  l>ark.  III.  KiifiiM  A.  Iliirlnii  plaiiM  to  coiiNtruct  n  build- 
liiK  .'oiilalMliiK  30  aparliii.'niN,  iil  WaHliliiglon  Blvd.  and  IlldKe- 
hind    Ave       Tl Hlliniiled  >  unl    Im   floo.iMiO 

Mllt%aukrr,  \VU.  (Odlrliil)  -ItldM  Will  b<-  rnctdved  iiliout 
.IiiiH'  21.  Iiv  I'liiirl.'M  I'llllM  .MiiIIk.  City  Arch.,  for  tlie  coiiMtruc- 
lliin  of  11  Iwo-Nlory  niitaloriuiii  In  the  Hth  Wanl.  Tin. 
eNlliiial.'d    I'liMl    In    $110,000.       Noted    May    20. 

tMii|irrl«r,  Win.  The  ronlract  for  the  ronntructlon  Of  un 
iiiiK.'  biill'lliiK  on  .lohn  Av.-.  betw.-en  14lh  anil  Belkniip 
SI.  for  III.'  WlMiiitiMlii  Telephone  Co.  him  been  awardeil  to 
EMM.  SI':IiI.ACIII':K,  Superior.  Eiitlmute.l  cohI,  $45,000.  Noted 
.Ian.    14    and    21. 

.^lliMinr,  l<mn  Thi-  contract  for  the  conHtructlon  of  an 
eight -storv  bull. ling  for  the  Flrxt  Niitloniil  Bunk  hiiH  been 
awar.l.-.l  to  lli.-  KVANS  C<  (,\.STUUCTION  CO.,  Mexico.  Mo., 
at   about    $100,000       ,Noted    Mar.    4. 

Ilavi-iiport.  iona — At  an  <-|.Tl|.>n  h.-l.l  rec.-ntly  the  (!ltlz.'nH 
vol.-d  In  favor  of  IhmuIiik  $55,000  In  bonds,  th.'  prociiedH  of 
whli'li  will  I).-  used  for  the  I'onHlructlon  of  a  niunual  training 
building. 

Malvern.  Iowa — The  Carnegie  (Corporation  of  New  York, 
Ttir,  Fifth  Av.'.,  N.'w  York,  N.  Y.,  planii  to  construct  u  library 
at    Malvern.      KHilniated    cost.    $75,000. 

Itoland.  Iowa-  W.  V.  G.-rnandt.  Arch.,  State  Bunk  Bldg., 
Omaha,  Nib.,  Is  preparing  plans  for  th.-  construction  of  u 
school.      The  .sllmati-d   cost    Is   $50,000.      Noted   May   fi. 

Sioux  4'l«y.  Iowa.  The  Trinity  T>utheran  Church  planH  to 
construct  :in  $S0,00(|  churi^h  and  parsonage  at  12th  iind  Jack- 
son  St.      David    H.    HiilM-r   Is   Pastor. 

fronton,  Minn.-- Edward  F.  Broomhall,  Arch.,  710  Alworth 
Bldg.,  Duliilh,  is  preparing  plans  for  the  construction  of  a 
high    school.      The    estimated    cost    Is    $100,000. 

MInnrnpollH,  Minn. — The  Local  Order  of  the  Brotherhood 
of  American  Yeoman  contemplates  the  construction  of  a 
clubhouse.       Estimated    cost,    $50,000. 

Kllendnle,  \.  I>. —  f  Official) — Bids  will  be  received  until 
2  p.m.,  .lune  4,  by  B.  H.  Crabtree,  Clk.,  Bd.  of  P>ducatlon,  for 
the  construction  of  the  EUendale  .School  The  estimated 
cost  is  $45,000.  Gilbert  R.  Horton,  .Jamestown,  is  Arch.  Noted 
May   13. 

Mllen  City,  Mont. — Plans  are  being  prepared  by  B.  Riveness, 
Arch.,  for  the  construction  of  a  three-story,  64xl24-ft.  addition 
to    the    high    school.      Estimated    cost.    $60,000. 

St.  LoiiIm,  Mo. — Oscar  A.  Elmo,  5656  Waterman  Ave.,  plans 
to  construct  three  three-story  apartment  houses  on  Waterman 
.\ve.   near   Belt  Ave.      The   estimated   cost    is   $90,000. 

St.  I.ouIn,  Mo. —  Paul  Brown  plans  to  construct  a  hotel  at 
ISth  St.  and  Washington  Ave.  The  estimated  cost  Is  between 
$500,000  and   $750,000. 

Marlln,  Tex. — (Official) — An  election  will  be  held  June  15 
to  vote  on  the  question  of  issuing  $60,000  in  bonds.  The 
proceeds  will  be  used  for  the  construction  of  a  school.  I.  H. 
Ponoll    is   City   Secy. 

Tulsa,  Oklu. — S.  Gallais  plans  to  construct  an  eight-story 
bank  and  office  at  Fourth  St.  and  Boston  Ave.  The  estimated 
cost    is    $150,000. 

Denver,  Colo. — At  an  flection  held  May  18  the  citizens 
voted  against  the  question  of  issuing  bonds  for  the  construc- 
tion of  the  following  buildings:  Criminal  Court  Building. 
$125,000;  city  market,  $150, 000;  hospital  addition.  $500,000- 
Women's    Industrial    Home,    $50,000.      Noted    Apr.    8    and    29. 

I.ovelnnd,  Colo. —  (Official) — At  a  recent  election  the  citizens 
voted  against  the  question  of  issuing  $100,000  in  bonds.  The 
proceeds  was  to  have  been  used  for  the  construction  of  a 
high  school.  Mary  N.  Kieler  is  Secy.,  Bd.  of  Education 
Noted  Mar.   11. 


ROAD     DISTRKT     NO.     1,     HARRISON     COUNTY,    TEXAS 


+Bids  were  received  Apr.  6  by  the  Commissioners  Court 
of  Harrison  County,  Marshall,  Tex.,  for  the  improvement  of 
Road  District  No.  1,  from:  (A)  W.  T.  Montgomery.  San  An- 
tonio; (B)  J.  H.  Howard  &  Son.  Cameron:  (C)  Roach  Man- 
igan    Paving    Co.,    Ft.    Worth;     (D)     SMITH    BROS.,    Crockett 


(awarded  contract);  (E)  E.  Key.  Jr.,  Marshall:  (F)  Wetzell 
&  Co.,  Danville,  111.;  (G)  J.  N.  George  &  Sons;  (H)  S.  A.  Gano 
Jackson,  Miss.;  (I)  O.  C.  McEIrath,  Tyler;  (J)  Owens  Con- 
struction Co.,  Vicksburg,  Miss.  The  item  bids  were  as  fol- 
lows: 


72,300  cu.yd.  earth  excavation 

Cu.yd.  loose  rock  excavation . .  

Cu.vd.  solid  lock  excavation 

11.500  cu.yd.  material  hauled  100  to  500  ft 

2.5  acres  clcarinc 

1.75  acres  pnibbinc 

51  station  fencing  to  he  moved  or  built ^ 

55f>  cu.yd   concrete  plain 

19S  cu.yd.  concrete  reinforced 

133  ft.  haulinc  and  la>-inE  l.T-in.  coimcated  metal  pipe 

194  ft.  hauMns  ami  laxinR  18-in.  corrueated  metal  pipe. 

30S  ft.  hauUni;  and  layine  24-in.  comicated  metal  pipe 

nO  ft.  hauling  and  laytnc  30-in.  comiKated  metal  pipe 

R4  ft    hauling  and  laWng  3fi-in.  corrugated  metal  pipe 

Hauling  and  laying  42-in.  corrugated  metal  pipe,  per  ft 

Hauling  and  laj-ing  48-in.  corrugated  metal  pip. .  per  ft 

Timber  in  culverts  and  bridges 

Ft.  piling  in  bridges 

5. .55  mile  gra.-ying  shoulders  and  slopes 

7960  cu.yd.  crushing,  hauling,  spreading  local  stone 

21,703  cu.yd.  unloading,   hauling,  spreading,  shaping  and  maintaining 

gravel  1  mile  free  haul 

47. SSI  cu.yd.  gravel  to  l>e  hauled  J  mile  beyond  free  haul 

7.5  mile,  li  in.  wide.  13. S  mile.  0  in.  wide  mile  preparing  and  rolling  sul>- 

grade.  rolling,  sprinkling  and  finishing  gravel  as  per  specifications 
31.000  lb.   hauling  and   placing  steel    I-beams  and  band  rails,  including 

the  hauling  and  placing  of  floor  system    _ 

Cu.yd.  sand  or  clay  in  place  measured  loose,  where  roadway  is  sand 

Cu.yd   sand  or  clay  in  place  measure.1  loose,  where  roadway  is  clay 

Sand  clay  or  .sand  or  clay  hauled  100  ft   overhaul 

Mixing,  rolling,  dragging  ami  maintaining  sand  clay 

Extended  totals  


SO  22 
0.30 
0.50 
0.02 
20  OC 
30.00 
1.00 
14.00 
19.  CO 
0.25 
0  25 
0.30 
0.35 
0  .35 
0  40 
0.40 


B 

S0.21S 

0.50 

1.60 

0.04 

20.00 

SO.  00 

1.00 

10.00 

13.00 

0.15 

0.20 

0  20 

0.25 

0.30 

0.50 

0  70 

35.00 


C 

$0.20 
0.40 
1.00 
0.02 

60  00 

90  00 
2  25 

10  00 

14  00 
0.25 
0  25 
0.25 
0  25 
0  25 
0  30 
0  35 

32.00 
0.50 

75  00 
1.00 


D 

JO  i.->i 

0  35 
0  ,S0 

0  02 

15  on 

50  00 

1  00 
8  00 

1 1  00 
0.15 
0.18 
0  24 
0  30 
0  30 
0  42 
0  48 

37  .50 
0.60 

.30  00 
0.55 

0.4S 
0.09 


K 
SO  20 

0  .50 

1  10 
0  02 

10  no 

75  00 
3  00 
10  CO 
15  00 
0.30 
0.30 
0.35 
0  50 

0  75 

1  00 
1   25 

60  00 
0.50 

70  00 
0  90 


F 
$0  30 

0  GO 

1  00 
0  03 

50.00 
75  CO 
1.20 
16  .50 
17. 50 
0.30 
0.32 
0.50 
0.60 
0.65 

0  75 

1  (X) 
45.00 

0.80 

40  00 

1.15 


G 

SO  25 
0.40 
0.75 
0  03 

50.00 

100.00 

1.26 

IP.  85 

12.85 
0.25 
0  25 
0.30 
0.30 
0  35 
0  40 
0 .  ,50 

40.00 

0.85 

115.00 

1.10 

0  70 


H 

$0  21 
0.50 
0  70 
0  OH 

25  00  ■ 

40  00 
1.80 

11   .50 

12.50 
0  25 
0  25 
0.25 
0  25 
0  35 
0  .50 
0  .50 

32.00 
0  .50 

.30  00 
0.90 

0  65 
0  OS 


I 

SO  21 
0  40 
0.80 
O.20 

20.00 

50  00 
1.00 
9.00 

12.00 
0.15 
0.15 
0.20 
0  25 
0.30 
0  40 
0  45 

40.00 
0  40 

40.00 
0  75 


J 

$0,194 
0.40 
0.90 
0  015 
0.30 

30.00 
3.o0 
8  00 

10.00 
0.25 
0.25 
0  .30 
0.35 
0  40 
0  45 

0  .50 
45  00 

0.60 
100.00 

1  30 

0.55 
0  08 


200.00     300  00     200.00      142.50     25C.C0     2.50.00      175  00     160.00     600.00     200.00 


0  02 
0  30 
0  30 


0.01 
0  65 
0  60 


150.00     200.00 


0  02 
0  .30 
0  30 
0  02 
200.00 


0  02 
C  38 
0.38 
0  02 
150.00 


0.01 
0.55 
0  45 
C.03 
300  00 


0  02j 
0  90 
0  90 
0  05 
300  00 


0  03 
0  60 
O.bO 
0.05 
100  00 


0  01 
0  34 
0  34 
0  Oli 
60.00 


0  01 
0.40 
0  40 
0.02 
164.30 


0  02 
0  40 
0  35 
0  02 
180.00 


S59.4C0     $55,633    $53,137    $41,894    $59,774    $7C,543    $61,546    $54,048    $60,447    $54,819 
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noaslast  Arl«. — Lescher  &  Kibbey.  Arch.,  Bank  of  Com- 
merce HhliT.,  Phoenix,  has  been  commissioned  by  the  Board  of 
Education  to  i)repare  plans  for  the  construction  of  a  high 
school.     The  estimated  cost  is  $70,000. 

Florence,  Arii. — Plans  are  being  prepared  by  Lescher  & 
Kibbey.  Arch.,  Bank  of  Commerce  BIdg..  Phoenix,  for  the  con- 
struction of  a  two-story,  75xl40-ft.  high  school  for  the  Union 
High  School  District      The  estimated  cost  is  $55,000. 

Spokane,  Wash. — The  Powell-Sanders  Co.  plans  to  rebuild 
its  wholesale  building,  recently  destroyed  by  fire  with  a  loss 
of   $150,000. 

Tacoma,  Wash. — Plans  are  being  prepared  for  the  construc- 
tion of  a  six-storv  brick  business  block  for  the  Tacoma 
Furniture  &  Outfitting  Co.     The  estimated  cost  is  $100,000. 

Walla  Walla,  Wash. — Robert  F.  Tegen,  Arch..  Morgan  Bldg., 
Portland,  Ore.,  has  been  retained  to  prepare  plans  for  the 
construction  of  a  building  for  St.  Mary's  Hospital.  The  esti- 
mated cost  is  $150,000.     Noted  May  6 

•fPendleton,  Ore. —  (Official) — The  contract  for  the  con- 
struction of  a  three-story  wing  at  the  State  Hospital  for  the 
Insane  has  been  awarded  to  OLSON  &  JOHNSON  CO.,  Missoula, 
Mont.,  at  $S3,125.  W.  C.  Knighton  is  Arch.  Noted  Feb.  18 
and  May   G 

Fresno,  Calif. — Bids  will  be  received  until  '^  p.m.,  June  8. 
by  r>.  M.  Barnwell,  Clk.,  Bd.  of  Supervisors,  for  the  con- 
struction of  a  brick  exhibit  building  for  the  County  of  Fresno. 
Scott  McKay  is  County  Surveyor. 

Hydepark.  Calif. — The  Winget  Construction  Co.,  Grant 
Bldg.,  Los  Angeles,  at  $42,600,  submitted  the  lowest  bid  for 
the  con.><truction  of  a  grammar  school.  G.  A.  Howard,  Arch., 
Grant  Bldg.,   Los  Angeles,   prepared  the  plans. 

Los  Angeles,  Calif. — The  Board  of  Education  has  approved 
the  plans  prepared  by  Withey  &  Davis,  Arch.,  Story  Bldg., 
for  the  construction  of  a  two-story  school  on  Rowan  Ave. 
Estimated  cost,  $-15,000. 

+LoM  Angeles,  Calif. — The  Board  of  Education  has  awarded 
the  contract  to  M.  S.  YESBERG,  1650  Morton  Ave.,  Los  Angeles, 
at  $41,S60,  for  the  construction  of  a  school  at  1327  East  20th 
St.     Eisen   &  Son,  Wilcox  Bldg..   is  Arch.     Noted  Mar.   IS. 

Los  .\ngeles.  Cnlif. — Plans  have  been  prepared  by  Walker 
&  Vawter,  Arch.,  Hibernian  Bldg.,  for  the  construction  of  a 
two-storv  school  on  South  Park  and  Manchester  Ave.  Esti- 
mated cost   $45,000. 

+Los  Angeles,  Cnlif. — A.  S.  &  C.  0"NE1L,  Lankershim  Bldg., 
Los  Angeles,  at  $42,000,  has  been  awarded  the  contract  for 
the  construction  of  a  three-story  apartment  house  at  Tober- 
man  and  21st  St.  for  Mrs.  L.  J.  Hamer. 

Los  Angele-s,  Calif. — J.  C.  Austin,  Arch.,  1125  Baker-Det- 
wiler  Bldg.,  is  preparing  plans  for  the  construction  of  a 
high  school  in  the  shape  of  the  letter  "H,"  on  the  Country 
Club  Drive  between  Wilshire  Blvd.  and  Pico  St.  The  main 
section  of  the  structure  will  be  four  stories,  60x342  ft.,  with 
four  wings,  two  with  three  stories,  65xS0-ft.  and  two  with 
two    stories,    60x65-ft.      The   estimated    cost    is    $380,000. 

Los  Angeles,  Calif. —  fOfficial) — Bids  will  be  received  until 
June  10  bv  the  Secretary  of  the  Board  of  Education  for  the 
construction  of  a  school  on  First  and  Vermont  St.  The  esti- 
mated cost  is  $50,000.  Hunt  &  Burns,  701  Laughlin  Bldg.,  is 
Arch.     Noted  May  20. 

^Pomona,  Calif. — The  contract  for  the  construction  of  a 
five-story  hotel  on  Third  St.  and  Carey  Ave.  for  W.  M.  Avis 
has  been  awarded  to  the  MILWAUKEE  BUILDING  CO.. 
Wright  and  Callender  Bldg.,  Los  Angeles.  Estimated  cost, 
$65,000. 

+Redondo  Reach,  Calif. — The  contract  for  the  construction 
of  a  high  school  for  the  Redondo  Union  High  School  District 
has  been  awarded  to  the  LOS  ANGKLKS  T'LANI.VG  MILL  CO., 
1S12  Industrial  St.,  Los  Angeles,  at  $102,760.  Allison  &  Allison, 
Hibernian  Bldg.,  Los  Angeles,  is  Arch.  Noted  Feb.  18  and 
Mar.    4. 

San  Bernardino,  Calif. — Plans  are  being  prepared  by  Jeffrey 
&  Schafer,  Arch.,  Wesley  Roberts  Bldg.,  Los  Angeles,  for  the 
construction  of  a  building  for  the  First  Congregational 
Church.     The  estimated  cost  Is  $50,000.     Noted  May  6. 

+San  Diego.  Cnlif. — The  contract  for  the  construction  of 
a  seven-story  relnforced-concrete  hotel  on  First  St.  for  the 
Oregon  Investment  Co.  of  San  Francisco,  has  been  awarded  to 
J.  B.  WARNER,  Monadnock  Bldg.,  San  Francisco,  at  $326,045. 
Noted  Feb.  25. 


Santa  Ana,  Calif. — A.  J.  Cruickshank,  S.  J.  Jackman,  J.  C. 
Metzgar  and  D.  G.  Cole  are  interested  in  a  project  to  construct 
a  hotel.     The  estimated  cost  is  $10!l,000. 

Stockton,  Calif. — An  armory  will  be  constructed  at  the 
north  end  of  the  State  Hospital  property  near  California  St. 
The  estimated  cost  is  $50,000.     Lawrence  Edwards  is  interested. 

Taft,  Calif. — An  election  will  be  held  June  10  to  vote  on 
the  question  of  issuing  $60,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  high  school. 

Toronto,  Ont. — The  Princess  Theater,  recently  destroyed  by 
fire  with  a  loss  ot  $100,000.  will  be  rebuilt. 

AVinnipeg,  Man.- — The  Winnipeg  School  Board  plans  an  ex- 
penditure of  $150,000  for  the  construction  of  additional  schools 
at  Winnipeg.  The  Commissioner  of  Buildings  is  preparing 
the  plans. 

BUYING  OP  MUNITIONS  OP  WAR 

Orders  placed  with  American  factories  for  munitions  of 
war  in  the  last  two  months  have  exceeded  the  amount  that 
even  those  familiar  with  the  expenditures  had  set  as  an  out- 
side figure.  The  buying  has  been  so  enormous  that  all  the 
machine  shops  making  lathes  have  been  cleaned  out  of 
machines  and  are  unable  to  supply  any  for  months  to  come. 
Shops  which  are  only  indifferently  equipped  for  the  manu- 
facture of  such  material,  are  turning  out  shrapnel,  and  it  is 
probable  that  plants  in  the  United  States  are  making  at 
least  50,000  pieces  of  shrapnel  a  day.  Canadian  plants  are 
making  from  a  quarter  to  half  as  much  more,  and  it 
is  considered  probable  that  within  three  months  the  ca- 
pacity of  the  plants  in  the  United  States  and  Canada  will  be 
doubled.  Three-inch  15-lb.  shells  made  here,  cost  $18  each, 
ready  to  fire.  On  a  large  order  placed  by  the  Russian  Gov- 
ernment, the  price  was  $15  to  $16.  In  the  army  operations 
in  northern  Prance,  200,000  to  300,000  pieces  of  shrapnel  are 
used  daily,  an  expenditure  of  $25,000,000  to  $40,000,000  a  week 
for  this  item  alone.  For  rifles,  the  capacity  of  the  plants 
in  the  United  States  is  being  taxed  to  the  utmost.  Prior  to 
the  war,  many  of  the  army  rifles  used  by  European  nations 
could  be  made  and  sold  at  a  profit  for  $15.  Now  the  price  is 
$27.50  for  the  same  rifle.  Cartridges  are  the  one  thing  which 
have  not  advanced  in  proportion,  as  their  use  is  comparatively 
small.  Cartridges  now  cost  from  $35  to  $40  a  thousand, 
compared  with  $25  a  year  ago.  Some  of  the  chemicals  used 
for  the  manufacture  of  explosives  have  advanced  exceedingly 
rapidly.  Sodium  chlorate  is  now  17c.  per  lb.,  compared  with 
Sc.  before  the  war  began.  Carbolic  acid  is  now  $1.35  compared 
with  7c.  Benzol  is  $1.25  per  gal.  compared  with  25c.  Quick- 
silver, per  flask,  is  $75,  compared  with  $35  before  the  war, 
and  chlorate  of  potash  is  35c.  per  lb.  compared  with  8c.  The 
effect  of  the  heavy  buying  on  the  market  has  only  just  been 
felt;  while  most  of  the  ammunition  makers  have  covered 
their  supplies  for  a  year  or  two,  the  activities  of  the  factories 
have  just  begun.  Even  should  the  war  end  suddenly,  as  many 
now  believe,  it  is  unlikely  that  there  wiU  be  any  large 
cancellations,  as  the  European  governments  will  want  to 
replenish  their  arsenal  stocks,  which-  by  this  time  must  be 
sadly  depleted. 


The  Cement  Products  Exhibition  Co.,  Chicago,  111.,  which 
is  in  charge  of  the  ninth  annual  Cement  Show,  to  be  held  Feb. 
12  to  19,  1916,  has  elected  officers  as  follows:  Pres.,  B.  F. 
Affleck;  Vice-Pres.,  A.  Y.  Gowen;  Treas.,  J.  U.  C.  McDaniel; 
Sec,  Robert  P.  Hall,  208  South  La  Salle  St..  Chicago. 

The  American  Cement  Tile  Mfg.  Co.  has  moved  its  New 
York  office  to  50  Church  St. 

T.  A.  McCarthy  &  Son.  Lufkin,  Tex.,  Consult.,  Designing 
and  Supcrv.  Kngr.,  announces  the  installation  of  a  testing 
laboratory.  The  firm  is  prepared  to  make  both  chemical  and 
physical  tests  of  clays,  lime,  cement,  sand,  gravel,  and  other 
materials,  chemical  tests  and  analyses  of  fluids,  clays,  oil, 
fertilizers,   and  animal  and   vegetable   matter  generally. 

The  Wright  Machine  Co.  has  recently  been  incorporated, 
and  commenced  business  at  Owensboro.  Ky.,  May  1.  This 
company  succeeds  the  Gunther-Wright  Machine  Co.,  and  will 
manufacture  gas  engines,  excavating  machines,  and  wet 
dredge  machines,  equipped  with  both  steam  and  oil   engines. 

The  Steel  Plant  of  the  International  High  Speed  Steel  Co., 
Rockaway,  N.  J.,  is  now  ne.iring  completion,  and  it  is  expected 
that  It  will  be  In  full  opir.ition  by  the  latter  part  of  June. 
The  product  will  be  confined  to  the  highest  qualities  of  tool 
steels,  alloy  steels,  high-speed  steels  of  all  shapes  and  sizes. 
The  company  markets  the  "Bulldog"  brand. 


CALIFORNIA    ST.VTK     HI<;HW.\Y,    SONOMA    COUNTY 
Division   IV,  Route   1,   Section  C 


Bids  were  received  Apr.  26  by  the  state  Highwa.v  Com- 
mission, Forum  Hldg..  Sacramento,  for  the  coiLstruetlon  of  a 
portion  of  the  State  Hlghwnv  In  Sonoma  County.  Division  IV, 
Route  1,  Section  C,  from:  fA)  L.  K.  Gerdetz.  San  Francisco; 
ns)  W.  B.  Hunt  &  Son,  Alameda;  (C)  Bates,  norland  &  Ayer, 
Oakland;  (D)  James  Fltzpatrlck.  Sacramento;  (K)  Marin 
Rock    Co.,    San    Anselmo;    (F)    Hoffman    &    McLaren,    Oakland; 


31 ,000  ru.yil.  flxcnvntion,  iinrlnimifieil  . 
2W)  lln  ft.  12-in.  rorniKnted  iron  pipe.  . 
2'KI  lln  ft  I.Vin.  oorruKftlc'I  irnn  pipo.  . 
400  lin  ft  IH-in.  oorriiKiit.''!  iron  pipe.  . 
140  lin  ft.  24-in.  Pomiunt'-d  iron  pipo.  . 
1 1(1  lin  ft  .TO-in.  comiantml  iron  pi[)o.  . 
SlOru.yd.  donrrot."-,  CIhk"  B  (nilvdrtii 

nnd   mnniimentM) 

TUK)  rvi  yd  ronrp'te  pavement,  Clam  B 

7(HHI  lin.ft  Kiinrd  rnil    

Mil  mnniimpntn,  hniilini  and  aettlni .. 

Kxtpndod  trital* 


(G)  Fairbanks  &  Baechtel.  Willits;  (H)  Peterson  &  Grier.  San 
Francisco;  (I)  Twohy  l!ros.  Co..  San  Francisco;  (J)  Blanch- 
ard-Hrown  Co..  .'^an  Francisco;  (K)  Engineer's  Estimate.  The 
state  will  furnish  pipe  railing  for  culverts,  reinforclng-steel, 
corrugated  Iron  pipe.  Portland  cement,  and  sand  and  coarse 
aggregate  for  concrete,  at  an  approximate  cost  of  $31,568. 
The  Item  bids  were  as  follows: 
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0  70 

1  25 

1  10 

10  IM) 

10  00 

12  no 

12  OO 

8  or. 
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♦niiln  wcro  rooolvpit  liv  tho  S«w«m-  iiikI  Wiitci  IHvIhIiiii  of 
llic  Piililli-  \V..ik»  l>.'iimtmiiil.  |li>Hli>ri,  fm  tin-  i-ohhIi  ii.lli>n 
of  till'  noi'flii'Ml.r  Kiixik  Sinv<<r  In  |irlviili<  liiiiil  iiixl  .ItiilHOn 
SI.  I>i<t\v««ii  ISinoU  AVK.  PI.  ittKl  IliixiUroiil  SI..  IXiK'hoHlnr, 
fioiii:  (A)  \Vi;sr  ItiiMirKY  'PHAr  IOU-K  CO..  Uoxlniiy 
(iiwiii-iIimI  i-oiiti  :iri  I :  ill)  Aiilliixiv  lliiiufritlill :  (CI  M  Kuhho 
*    .S..I1N.    (I>l    lli-m\    Si>i:iKU.>   ('i.iilMullntr    Co..    (i:t    Wlllliiiii   J. 


i:\\  i:n.    iios  ION.    >i  vsM. 

Ilany;  (I')  .Iiimioh  J.  fmiwuy:  (O)  I><lor  nomplnni;  fH)  A  '!. 
Tc.imiMollii;  I  I)  Anioiiv  Ccfiilo;  (J)  Mcl'iiilliy  *  WiiUti;  (K) 
OioiK"  M.  Ilryiir:  (I.)  ('oliiiian  llroH. :  (M)  WlllliKii  lliirt<M 
f'o.;  (N)  I'ctiT  \V.  Mill:  (<»)  Ji.liii  I.iiihIIh;  (T)  rhiitli-M  HiiKinl; 
igi  .loliti  (iiiiirliio;  DO  KoIk-iI  I..  Iliiii«tl:  (Hi  IIiikIi  Nawii 
<'r«nliMc-lliiK  I'".;  (T)  IOiikIiiuih'h  KnIIiiwiIii.  TIki  lt<-iii  IiMh 
wore  iiH   fulluwii: 


sr.Mm  II    I.ViM  ^.^M vv.r    . 

n>;uiii  ft  ij  111  I'M- v%.r 

401iii  (t.  r.'-iii  pi|~-  •-■«.  r  iiiiclpr  conrrrU)  nml  brick  nurfiin-  ilrniii. 

la  Uii  ft    H>-iii.  (.ii«-  -.  «.-r 

f\  lill  (t.   IS-ill.  |I1|H'  WWlT 

7SI)  lin  (t.  7  (t.  ;ij  ill.  x  0  (t.  8  In.  conoirto  niul  hrirk  iipwpr  pi(»' 
A47  lill  (I.  ■'•  ft.  0  in.  x  t>  ((.  3  in.  ronrrrto  niiil  lirirk  arwcr  ilrniii 
l:i7  lill  (i.  n  (t.  0  ill.  X  n  ft.  S  in.  cniirn'tc  niiil  liriok  iti'ViT  ilruin 


I'll-  mill  lirick  i 

V.I. 
V.I 


III  lin  ft    4  ft.  (tin.  x  I  ft    0  i 
Kiirtli  I'Xrnviili.in  Ix'lnw  urmli-  |»'r  < 
Enrtli  I'Xi-iiviiti.in  iiliovo  crn.li'  |»t  ' 
151)0  pii  V.I    r»ck  oxcnviilioii. . 

Oniv.'l  n-lill...    

135  M  ft    bill,  xprtiro  liiinlxT. 

10  M  ft.  b.iii.  !<|>riin'  liiiiilx-r  'J  in.  |>litii.'<l  an. I  iimt<'li.'<l 

15  M  ft    bin.  !<iinii-.-  IiiiiiImt  '.i  in.  to  (1  in.  plniiod  und  |troovf<l. 
5  M  ft.  bin.  nil.'  ouiv.  philform 


KMX)  lin. ft    piix-  iin.l.'nlniin. . , 
2400  cii  y.l   Cli>.-w  A  iM.nrn.to. 


piix- 


40  ou.y.l.  Cliix'.  .\  KiMiiTjil  roiirrpto 

Cla.w  .\  <'iin.'n'l<'  niixi-.l  with  liyilrntod  lime. 

300  ni.y.l.  Da.'W  H  o.>n.T.-to. . 

275  ru.y.l.  Cljis.i  C  coiirn'to 

100  lin. ft.  10-in.  pijK-  .-jitch  basin  drain. 

100  lin. ft.  pip<»  f.>r  rhininrys .  . 

575  lin. ft.  r.ll.  ilniin  wiulcr  conrrctc  nnd  bri 

40  lin.ft.  n'lnyinn  I'xistinK  boiiM' <lr»in 

25  lin  ft.  ri'lnyini!  other  <-xi.sliiiK  drnin,  houw  or  catch  baain  drain 

Y's  placnl 

Plntit-"*  or  ronnt'ction.'*  plnctMl 

135  Klnnt.*.  or  .'onncctions  pincod,  new  W(»rk 

40  lin. ft    Inyinc  iind  conncctinn  3  in.  to  8  in.  metal  pipe 

StiM»l  rod.s  or  biira 

8  man  holes  on  sower ... 

5  man  holes  on  surface  drain.  .  ... 

3  special  inlet  man  holes. ...  

1  spociall.v  combined  sower  and  gate  hoiiae  

1  manlu>U'  built  over  oM  sewer , 

4  catch  bcu'.ins  built 

Existine  m.inhole  inverts  and  retaining  wall 

120  cu.yd.  brick  masonry 

Catch  basin  traps,  taken  out,  reset 

Guttemiouths 

3  connecti.uis  between  new  and  existing  conduits 

SinRle  strenizth  sewer  pipe 

Double  strength  sewer  pipe 

ProtoetiuK  of  buildings 200.66 

420  lin. ft.  removing  old  sewer  or  drains 

Extended  totals $44,470    $46,538    $47,255    $47,739    $47,! 
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$50,309    $51,222    $52,705    $52,759      $53,245 


812  .in. ft.  15  in.  pipe  sewer 

7931in.ft.  12  in.  piiie  sewer 

40  lin. ft.  12  in.  pipe  sower  under  concrete  and  brick  surface  drain. . 

12  lin. ft.  10  in.  pipe  sower 

6  lin. ft.  18  in.  pipe  sewer 

780  lin. ft.  7  ft.  35  in.  x  6  ft.  8  in.  concrete  and  brick  .sewer  pipe 12  60 

647  lin. ft.  5  ft.  9  in.  x  .5  ft.  3  in.  concrete  and  brick  wwer  drain. ...  «  ^^ 

137  Un.ft.  6  ft.  9  in.  x  6  ft.  2  in.  concrete  ami  brick  si-ner  drain. . . . 

16  lin. ft.  4  ft.  6  in.  X  4  ft.  0  in.  concrete  and  brick  sewer 

Earth  excavation  below  grade  per  cu.yd 

Earth  excavation  above  grade  per  cu.yd 

1500  cu.yd.  rock  excavation ....  

Gravel  refill 

135  M  ft.  b.m.  spruce  lumber 

10  M  ft.  b.m.  spruce  lumber  2  in.  planed  and  matched 

15  M  ft.  b.m.  spruce  lumber  3  in.  to  6  in.  planed  and  grooved 

5  M  ft.  b.m.  pile  cans  nlatform 

1600  lin. ft.  pipe  unaerclrain 

24(M)  cu.yd.  Class  A  concrete 

40  cu.yd.  Class  .V  general  concrete 

Class  A  concrete  mixed  with  hydrated  lime 

300  cu.yd.  Cla.ss  B  concrete 

275  cu.yd.  Cl.^.ss  C  concrete. 

100  lin. ft.  10  in.  pipe  catch  basin  drain 

100  lin. ft.  pipe  for  chimneys 

575  lin  ft.  P.H.  drain  under  concrete  and  brick  sewer  pipe 

40  lin.ft.' relaying  existing  house  drain 

25  lin.ft.  rela>Tng  other  existing  drain,  house  or  catch  basin  drain. . 

Y's  placed 

Slants  or  connections  placed 

135  slants  or  connections  placed,  new  work 

40  lin.ft.  la>-ing  and  connectii.K  3  in.  to  8  in.  metal  pipe 

Steel  rods  or  bars 

8  man  holes  on  sewer 

5  man  holes  on  surface  drain 

3  special  inlet  man  holes 

1  specially  combined  sewer  and  gate  house 

1  man  hole  built  over  old  sewer 

4  catch  basins  built 

Existing  man  hole  inverts  and  retaining  wall 

120  cu.yd.  brick  masonry 

Catch  basin  traps,  taken  out,  r»set 

Guttermouths 

Sconnections  between  new  and  existing  conduits 

Single  strength  sewer  pipe 

Double  strength  sewer  pipe 

Protecting  of  buildings 

420  lin.ft.  removing  old  sewer  or  drains 


K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

$0.90 

$0.50 

80.75 

$0  20 

$4  .53 

$2.00 

$0  75 

$2.25 

$0,75 

SI  nn 

0  70 

0.45 

0.75 

0  20 

4.50 

2.00 

0.65 

2  25 

0  60 

0  75 

1.00 

2.25 

2.00 

1.00 

4.61 

2.00 

0.50 

2.25 

4.65 

0.75 

1.00 

2.00 

2.00 

1.00 

3.23 

2.00 

0.50 

2.25 

4. 35 

1.00 

1.00 

200 

2.00 

2.00 

5  00 

2.00 

1.00 

2. 50 

5  00 

0.25 

12  60 

11.00 

12.00 

15O0 

10.20 

8.00 

13.00 

11.00 

11.75 

11.00 

9  65 

8.50 

9.00 

13.00 

8.10 

9.00 

13.00 

9  .50 

9  OO 

9.00 

14  30 

13.00 

14.00 

15  on 

11   74 

10.00 

13.00 

10  .50 

12.00 

11. 5n 

7.80 

6.00 

5.00 

8  00 

8  66 

5.00 

4  00 

7.(KI 

6  90 

1.00 

1.50 

1.50 

1   .50 

1   .50 

1   50 

1    .50 

1   .50 

1   50 

1   50 

0.75 

0.75 

n  75 

0.75 

0  75 

0  75 

0  75 

0  75 

0.75 

2  00 

3.80 

7.00 

5.00 

3  00 

n  50 

5.00 

6  00 

4  50 

4.00 

1.40 

1.40 

1  4n 

1   40 

1   40 

1   40 

1.40 

1.40 

1.40 

25  00 

16.00 

25  no 

10  on 

24  nn 

20  00 

25  00 

28  00 

20.00 

27.00 

30  00 

30  on 

35  00 

30  00 

.30.00 

2fi  00 

35  00 

.35  00 

40.00 

34.00 

30  00 

.50  00 

0  on 

30 .  no 

40  00 

40  00 

40  00 

40  00 

60.00 

36.00 

40.00 

30  on 

35  on 

35  on 

30  nn 

0  00 

0.00 

2.S  00 

35  00 

40.00 

0  .50 

n  20 

0  25 

n  15 

n  23 

0   15 

0  .50 

0  35 

0.25 

0.10 

7  00 

7  50 

7.nn 

7.nn 

7  46 

8  00 

8  00 

8  00 

9  00 

7.35 

7. on 

7. 50 

7  nn 

7.nn 

6  92 

8  00 

6.00 

7.00 

9.00 

6  80 

0.50 

0.50 

0   nO 

(1..50 

n  .50 

0.50 

0.50 

0  .50 

0.50 

6.00 

6. 50 

5  .5n 

6  OO 

6  on 

6.00 

5.00 

6  00 

8.50 

6.5.1 

5.00 

5..5n 

non 

5  .50 

5  on 

5.00 

5.00 

4  .50 

8  00 

5.00 

1.00 

1.00 

1  00 

1   00 

1 .  85 

0.50 

1.00 

1  00 

2  00 

0.6C 

0.15 

0.15 

0.35 

0  .35 

0.18 

0.50 

0.50 

1.00 

0  25 

0.10 

1.00 

0.80 

1.00 

1.00 

2  on 

1.00 

0.50 

0.75 

0.75 

0  50 

1.00 

0.80 

1.00 

1  on 

ion 

0.00 

0.50 

1  on 

1.50 

0.75 

1.00 

0.80 

1.00 

1.00 

i..5n 

0  00 

0.50 

1   00 

1.50 

0.75 

5.00 

5  00 

5  00 

5  00 

son 

5.00 

5.00 

5  00 

5  00 

5  00 

5  00 

5  00 

5  00 

5  00 

5.00 

5.00 

5.00 

5  00 

0.10 

0.10 

0  35 

0  25 

0  65 

1.00 

1.00 

('.25 

0  15 

0.15 

1.00 

0  20 

1.00 

1.00 

0  .30 

1,00 

0.50 

1.00 

0  50 

0.75 

50.00 

50.00 

50  00 

.50  00 

50  00 

50  00 

50.00 

.50  00 

.50.00 

80  00 

135  00 

75  00 

95.00 

75  00 

70.00 

75.00 

90  00 

125.00 

60  00 

50  00 

65  00 

.50  00 

.50  00 

45  00 

40  00 

40  00 

,50  00 

50  00 

40  00 

80  00 

135  00 

90  00 

9(1  (Kl 

KKl  no 

70  (K) 

65  00 

90  no 

125  00 

65  00 

80  on 

1.35  00 

1(K)  00 

125  00 

100  nn 

KKl  no 

75  00 

1 00  on 

1,50  00 

75  00 

50  (Ml 

.5n  on 

50  (K) 

75  (K) 

60  no 

70  no 

40  00 

50  (Kl 

45  00 

55  on 

55.00 

55  nn 

60  OO 

60  00 

00  00 

50  00 

60.00 

50  00 

75.00 

55.00 

5  00 

5  00 

5  00 

5  00 

5  00 

5  00 

5.00 

5  no 

5  00 

18  00 

16.00 

15  00 

16  00 

120  00 

14  00 

12  00 

16  00 

20.00 

15. OC 

5  00 

5.00 

5.00 

5  00 

5  00 

5  00 

5.00 

5  00 

5  00 

5  00 

5  00 

5  00 

5  00 

5.00 

5  on 

5.00 

5  00 

5.00 

5  on 

5  00 

25  00 

10  00 

50  00 

25  00 

25  00 

25  00 

30  00 

15.00 

65% 

60%, 

72% 

72% 

75% 

70%, 

73%, 

75% 

50% 

68% 

50% 

54%, 

62%, 

48% 

60% 

60% 

50% 

75% 

50% 

.55% 

50.00 

600.00 

100.00 

100.00 

500.00 

1000  00 

1000.00 

200.00 

100  00 

500  00 

1  00 

0.25 

0.25 

0.50 

0.25 

0.00 

0.50 

1.00 

0.50 

0.30 

Extended  totals. 


$54,120    $54,983    $56,459    $58,954    $59,139    $59,959    $62,204    $62,874    $63,707    $54,666 
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VESSELS   UNDER    CONSTRUCTION,   VNITED  STATES    NAVY 

The  Navy  Department.  Bureau  of  Construction  and  Re- 
pairs, reports  the  following  vessels  under  construction  and 
the  progress  toward  completion: 

Per  Cent,  of  Completion 

May  1,  1915     Apr.  1.  1915 

Name,  Tvpe  and  On                    On 

Number  of  Vessel               Contractor            Total  Ship  Total  Ship 

Battleships: 

36  "Nevada" Fore  River  Shipbuild- 

ing   Co 91.7  90.9      89.7      S7.9 

37  "Oklahoma" New   York   Shipbuild-  ^     _ 

ing    Co 92.9  92.9      90.7      90.6 

38  "Pennsylvania". Newport    News    Ship- 

building     Co 76.9  72.1      73.9      68.5 

39  "Arizona" New  York  Navy  Yard   59.2  55.4      56.4      52.0 

40  "California"   .....New  York  Navy  Yard  00.0  00.0     00.0     00.0 

41  "Mississippi"...  .Newport    News    Ship- 

building    Co 17.9  13.3      14.6       ... 

42  "Idaho" New    York    Shipbuild- 

building    Co 25.2  10.0     20.3        6.9 

Destroyers: 

51  "O'Brien" Wm.  Cramp  &  Sons..  97.3  97.3     96.9     96.9 

52  "Nicholson"   ....Wm.  Cramp  &  Sons.. 

Delvd.  4/30/15      96.9      96.8 

53  "Winslow" Wm.  Cramp  &  Sons..    92.0  91.8      91.4      91.2 

55   "Gushing"   Fore  River  Shipbuild-  „,«„„„     o.,  <• 

ing    Co 92.0  91.9     88.0     87.6 

56"Erlcsson" New   York   Shipbuild-  , 

ing    Co 96.3  96.3      95.4      95.4 

57   "Tucker"   Fore  River  Shipbuild- 
ing  Corporation 61.7  57.7      49.5      45.2 

.Wm.   Cramp   &   Sons.  .   67.5  65.3      64.2      62.1 

.Wm.  Cramp  &  Sons..   66.3  63.9     62.5     60.2 

.Bath   Iron   Works 91.2  91.2     85.1     85.0 

.New  York   Shipbuild- 
ing   Co 68.0  67.5     66.3     64.8 

.New  York   Shipbuild- 
ing   Co 66.9  66.4     63.8     62.3 

63    Fore  River  Shipbuild- 

ing   Corporation 19.5  12.7      11.7 

64    Fore  River  Shipbuild- 

ing   Corporation 18.6  9.8     11.7 

65    Bath   Iron    Works 10.5  3.9        7.6       ... 

66    Bath    Iron    Works 10.5  3.9        7.8 

67    Wm.  Cramp  &  Sons..      7.3  1.5        4.2 

68    Mare  Island  Navy  Yard    0.0  ...        0.0 


58  "Conyngham" 

59  "Porter" 

60  "Wadsworth". 

61  "Jacob  Jones" 

62  "Walnwright". 


Mare  Island  Navy  Yard    0.0 

Destroyer  Tenders: 

2   "Melville" New  York   Shipbuild- 
ing   Co 88.0 


S7.9      83.4      83.1 


.Mare  Island  Navy  Yard. 100.0  100.0 
.Mare  Island  Navy  Yard.  87.3  86.7 
.Mare  Island  Navy  Yard.     0.0        0.0 


Submarine  Tenders: 

2   "Bushnell" Seattle      Construction 

&  Drydock  Co 88.3      83.5 

Fuel  Ships: 

13  "Kanawha" 

14  "Maumee" 

15  "Cuyama" 

Miscellaneous: 
Supply  Ship  No.  1.  .  .Boston  Navy  Yard. .  .     13.4        4.4 
Transport  No.  1 Phila.   Navy  Yard....   13.4        6.3 

Panama   Canal  Colliers: 

"Ulysses" Maryland  Steel  Co.Delvd.  4/li/15 

"Achilles" Maryland   Steel   Co...    96.8     92.9 

Submarines: 
27  G-2    'Lake     T.      B.      Co. 

(Bridgeport)     S9.7      89.7 

31   G-3    'Lake     T.     B.     Co. 

(Bridgeport)    88.6     88.4 

40  L-1    Electric   Boat   Co. 

(Quincy)     95.8     95.8 

41  L-2    Electric   Boat   Co. 

(Quincy)     97.0     97.0 

42  L.-3    Electric   Boat   Co. 

(Quincy)     90.3      90.3 

43  I.-4    Electric   Boat   Co. 

(Quincy)     90.0      90.0 

44  L-.'.    Lake      T.      B.      Co. 

(Bridgeport)    66.8      62.6 

45  L,-6    Lake  T.   B.  Co.    (Long 

Beach,    Calif.) 59.0      53.6 

46  L-7    Lake  T.  B.  Co.    (Long 

Beach,    Calif.) 57.2      51.4 

47  M-1   Electric   Boat   Co. 

(Quincy)     73.3      68.1 

48  L-S    Portsmouth,      N.       H., 

\avy    Yard 26.3     24.2 

49  L-9    Electric    Boat   Co. 

(Quincy)     66.0      58.1 

50  1.1-10 Electric    Boat   Co. 

(Quincy)     64  3      S.';  3 

51  L-11 Electric    Boat    Co. 

(Quincy)     52.7      42.0 

r,2    Electric    Boat    Co. 

(Quincy)     0.0 

63   N-1    Electric    Boat   Co. 

(Seattle)    0.0 

54   N-2    Elfctrlc    Boat   Co. 

(Seattle)    0.0 

r,5    N-3    Electric    Boat   Co. 

(Seattle)    0  0 

S6   N-4    Lake     T.      B.     Co  

(Bridgeport)    14.5      114 

67   N-5    Lake      T.      B.      C. 

(Bridgeport)    11.9        86 

58   N-6    Lake     T.      B.     Co. 

(Bridgeport)    11.2        7.9 

69   N-7    1-nke     T.      B      Co.  

(Bridgeport)    11.2        7.9 

•Contracts  forfeited,  veimelii  being  completed  by 
Yard. 


99.2 
81.3 


11.5 
11.5 


97.5 
90.3 


92.2 
90.2 
88.9 


54.7 
70.0 
18.2 
60.7 
59.9 
46.4 


99.2 
80.7 


97.0 
84.9 


02.0 
S9.9 
88.3 
84.2 
58.9 
50.4 
48.8 
64.7 
15.5 
52.3 
50.5 
36.0 


CATALOG    NOTICES 

The  Jeffrey  Mfg.  Co.,  Columbus,  Ohio.  Bulletin  No.  165. 
Wagon  and  truck  loaders  for  crushed  stone,  sand,  etc.  Illus- 
trated. 16  pp..  6x9  in.  Bulletin  No.  166.  Wagon  and  truck 
loaders  for  bituminous  and  anthracite  coal.  Illustrated,  24 
pp..   6x9    in. 

Link-Belt  Co.,  Philadelphia,  Penn.  Book  No.  210.  Wagon 
and  truck  loaders  for  coal,  coke,  stone,  sand,  etc.  Illus- 
trated.   48    pp.,   6x9   in. 

Dodge  Sales  and  Engineering  Co.,  Mishawaka,  Ind.  Cata- 
log.     Gearing.      Illustrated,    126   pp.,   6x9   in. 

Kerr  Turbine  Co.,  Wellsville,  N.  Y.  Bulletin  No.  52.  Econ- 
omy turbo-pumps.     Illustrated,   24  pp.,   6x9   in. 

The  Jarvis-Morse  Corp..  90  West  St..  New  York.  Catalog. 
Morse  destructor.      Illustrated,  20  pp.,  6x9  in. 

Smith  Engineering  Works.  Milwaukee,  Wis.  Pamphlet. 
Portable  crushing  plants.     Illustrated,  24  pp.,  6x9  in. 

Hanna  Engineering  Works.  Chicago.  111.  Catalog  No.  3. 
Pneumatic   riveters.     Illustrated,   64    pp..    6x9  in. 

Kennedv-Stroh  Corporation.  120  Broadway,  New  York. 
Catalog  Section  B.  Ore  milling,  cyaniding  and  smelting  ma- 
chinery.     Illustrated,    86    pp.,    6x9    in. 

The  Marion  Steam  Shovel  Co.,  Marion,  Ohio.  Catalog  No. 
93.  "Marion  Reliabilitv  and  Your  Profits."  Illustrated,  48  pp., 
5%xS  in. 

Smooth-On  Mfg.  Co.,  572-74  Communipaw  Ave.,  Jersey  City, 
N.  J.  Pamphlet  No.  4.  Smooth-On  Iron  Cement  No.  7  for 
waterproofing  brick  and  concrete  construction.  Illustrated, 
4   pp.,   6x9    in. 

Ohio  Locomotive  Crane  Co.,  Bucyrus.  Ohio.  Catalog.  Loco- 
motive  cranes.     Illustrated,   56   pp.,   8x10 1^    in. 

The  Holt  Mfg.  Co.,  Inc.,  Stockton,  Calif.  Bulletin  A  60-108. 
Holt  Caterpillar   "45."     Illustrated,   32   pp.,   7x10  in. 

Myers-Whaley  Co.,  Knoxville,  Tenn.  Catalog  No.  5.  Shovel- 
ing machines  for  underground  and  surface  work.  Illustrated, 
28  pp.,  8^4x10   in. 

Hvdrated  Lime  Bureau,  Oliver  Bldg.,  Pittsburgh,  Penn. 
Pamphlet.     "Hydrated  Lime  for  Concrete."     Four  pp.,  3%x6  in. 

CALIFORNIA    STATE    HIGHWAY,    MONTEREY    COUNTY 
Division   V,   Route  2,   Section   E 

Bids  were  received  Apr.  26  by  the  State  Highway  Com- 
mission. Forum  Bldg.,  Sacramento,  for  constructing  Division 
V,  Route  2.  Section  E.  of  the  State  Highway,  in  Monterey 
County,  from:  (A)  James  Fitzpatrick,  Sacramento:  (B)  W."A. 
Dontanville.  Paso  Robles;  (C)  Highway  Paving  &  Construc- 
tion Co.,  Palo  Alto:  (D)  Bent  Bros.,  Los  Angeles:  (E)  Engi- 
neer's Estimate.  The  state  furnishes  pipe  railing  for  culverts, 
reinforcing-steel,  corrugated  iron  pipe  and  Portland  cement, 
to  cost  $25,467.     The  item  bids  were  as  follows: 

ABODE 

9900  cu. yd.  excavation,  unclassified  $0.60  $0.49  $0.60  $0.90  $0.30 
600   lin.ft.    12-in.   corrugated  iron 

pipe 0.60  0.50  0  50  0.53  0.50 

60  lin.ft.  15-in.  corrugated  iron  pipe  0.75  0.50  0.75  0.60  0.55 
30  lin.ft.  18-in.  corrugated  iron  pipe  1.00  0.50  1.00  1.00  0.60 
34  lin.ft.  36-in.  corrugated  iron  pipe  2.00  1.00  1.00  2.00  1.00 
53  cu.yd.   concrete.   Class  B   (cul- 
verts and  monuments) 14.00  15  00  10.50  20.00  12.00 

718.1    cu.yd.    concrete    pavement. 

Class  B    8.00  11.75  6  15  8.46  7.50 

600  lin.ft.  guard  rail 0  40  0  50  0.40  1.00  0  40 

60  monuments,  hauling  and  setting.  1  00  1.00  1  00  1.25  0,50 

Extended  totals $04,905    $90,809    $51,393    $71,882    $.58,148 

STORM-W.ATER  SE>VERS,  RE.*.DING,  PENN. 
+Bids  were  received  Apr.  30  by  the  City  Council,  Reading. 
Penn.,  for  the  construction  of  storm-water  sewers  on  Elm  and 
West  Elm  St  from  the  Schuylkill  Canal  to  Rose  St.  from:  (A) 
Fehr  &  O'Rourke;  (B)  CANTRELL  CONSTRUCTION  CO.,  Real 
Estate  Trust  Bldg.,  Philadelphia  (awarded  contract):  (C) 
James  Perry  &  Sons,  Inc.;  (D)  Union  Paving  Co.;   (E)  Heyman 

6  Goodman  Co.     The  item  bids  were  as  follows: 

A  B  C  D  E 

2(X)  lin.ft.   5-in    circular   concrete 

sewer  in  open  cut $22  20     $20  80     $32  75     $39.00     $20.00 

2300  lin.ft.  5-in.  circular  concrete 

sewer,  tunnel  lining 22.20        17  28       22  35       22.10       24.40 

82  lin.ft,   4x7  ft.   10-in.  reinforced 

concrete  sewer 41.25       6100       45.00       82.00       60. (X) 

.50  tin  ft.  silt  ba-sin 27  00       90  00       40  OO       48.00       43(10 

201in  ft   l.S-in  vitrified  pipe  sewer  .  2  25  3  (K)         3  50         2.45         6.00 

3()<)  lin.ft    l.Vin   vitrified  pipe  sewer  175         2.50         3.00         2.45         4.00 

KM)  lin  ft    lO-in.  vitrifiiHl  pipe  s.-wer  1.25  125         2  00  1.60         3.60 

241  tin  ft  reinforred  2  ft.  8  in.  x  4  to 

.5-ft   junction  chamber  .         19.50         9  00       30.00       46.50       20  00 

24J  lin  ft   reinforce<l  5  to  fi  ft.  8  in. 

X  7J-ft.  junction  chamber .37.50       45  00       50.00       47  00       30  00 

130    vert.    ft.    reinforced-ooncroto       27  30       10  80         6  00       68  (X)     160  00 

manhole 

20  vert.  ft.  concrete  manhole,  storm 

«.wer      6  00         5  00         5  00        10  00       30. (H) 

20  vert.  ft.  roncn>te  manhnli>,  hou.-*- 

M,wer  f>  00         5  (10         5  (K)        10  (Ml       30.00 

1  plnt<>  "C"  hanin,  8-in.  radius,  with 

connection  .  125  00      120  00      1(K)  (K)      100  00     120  (K) 

4    plate    "C"    basins,   O-in.    radius, 

with  connection 125.00     115  00       00(10       80  00     120.00 

7  pla(e  "I"  basins,  0  in.  long,  with 

connection.                                    .    ,  12.5  00  110  00  85  00  .50  00  100  (Kl 

30  M  ft.  bin.  Iimiber  in  place 20  00  1(10  25  00  45  00  30  00 

100  rn  vd.  excavation,  unrliuwified, 

including  backfill 1   50  1  00  2  50  3  50  3  (Kl 

1  on  yd   conorotoin  placo fl  .50  8  00     UMH)  25  (Hi 

Extended  tolal.H.  including  10% 

for  contingenii.s  $75,200    $04,631    $70,701    $«0.fl8« $104.0.82 


.hiiif    10.    lltl.'i 


KNd  I  N  !•;  !■;  i;  i  \  •;    \  k  w  s 


327 


niiniiiiiinoniiiiuniiiuiiinniiiiaiiuiiiiiiiiiiimmiiuimuuuiuiuuiuiiiiiiniiuuuuiuiiiiuiiiiiiiuiimiiiMi^    iiiiiiiniiiiiiiiiiiiiiiniiiiiiiiiiiiiiiniiiiiiiiiiiiiJiniiij^iiniiiuniiiiiiiiiiiuniinjniuiiuiiiiniiiuiiiitiniiiuniiiiimniiiiuuiiiiiJuiiiinmiinDiiiiuiiinn^^ 


Connsto 


^M 


^^'U)ilii 


Ne^^^s 


♦  OPliotnii    worli    iiilvirtlHril    hi    I'.M  i  INKKItlNi  I    NKWS 

^DonotoM  ooiilnu'l   iiwiinlfil.      Thi-   imiiicM   itf   lihlih'in   iiwiinliMl   contriictii  art<  m-t    In    i 'A  l'ITAr,fl. 


lit  ll.l)l\«i   Ot  TI.OttK    MOItK   IMIOMIMINtJ 

Vov  the  lli'Ht  tlll)i<  (hU  v<':ir  tl)i'  ciiiili'iiipl.i  Inl  bllllillllK 
oponitloiiH  friiin  pliiiiH  (llcil  iiKKri'Kiili<  a  liirK<-r  iiitiil  than  In 
iho  i-orrr»|)onilln»c  mniith  \n<ti  xnir.  In  ll!t  fllli-n,  nil  ovit  tln' 
Cnlti-tl  Slati'M.  till'  co.st.  rriiiii  iiliini)  llli-d  In  May,  aniotiiilM  to 
fii!).330,0(>0.  foni|>areil  with  $i;7,4*T.iloo  In  tlio  Haino  month  laiit 
\  I'ur. 

In  22  citloa  in  tin-  ICaHt<<i  ii  Stati'M  thiTo  Im  n  K<iln  compnri'd 
«lth  the  i-orro8|ion>llnK  month  l»»t  ycnr  of  22%.  ThiM  com- 
pares with  ono  of   lti<;;    In   April   and   about   4','!.    In   March. 

Th(<  Soiithi-rn  States,  are  recoverlnjc  from  the  deprcHBlon, 
tho  lows  last  month  only  amoiintlnK  to  $l,r>0n,000,  compared 
with  $t;.r.00.000  for  the  tlrHf  live  monlliH  of  the  vear.  In  the 
<"entral  States  the  lows  In  '.'.'>  eltle.s  iiKKrt'KateH  $1,000.00(1  com- 
pared with  a  lo.s.s  of  $10,000,000  for  the  llr.st  live  month.H.  In 
the  Western  States  thi're  are  uiunlstakable  sIkhs  of  ri'coverv, 
11  loss  of  $2,000,000  last  month  eonipareg  with  one  of  $21,000,000 
tor  tho  first  tlvu  months  of  the  year. 

EASTKRN  STATES 

Month  of  May  Fimt  Five  Months  of  Year 

I91.'<  1914  lOl,'.  1«11 

Albany,  N.  Y »4(m,.\S()  $.'>fl9,.'>05  »1,«.'>2,.'>8.5  $3,02.1, 77.1 

HriilKi'port ,  Conn 1.11 9..1.>»  3.>(),770  .■J,4:i(),.'">o;i  1  ..'i.t  1  ,(1.')2 

niilTaU).  N.  Y 1,222,(KK)  1,124,000  .■j,<WO,()(K)  ;j,99.">,(KK) 

i:iii.iboth,  N.J 9<,l,2li4  l.S<),04.">  4 ">s,H4.'i  .')7(i,4KO 

Ibirtfiml,  Conn r)i)l,fi(K)  4.'J0,1.'>9  2,.'i()1.4()4  l,7l4,(i<»!) 

Hoboken,  N.  J (>2,i;U)  144,40r>  4y.S.<l20  .'■>0.'},.V27 

.Iers»>v  Citv,  N.  J 6U),<I0S  410, H".")  2,2.so,77S  l,.')72,(Htl 

Newark,  N".  J 9,S1,74,">  S0<),2S.S  .■!,,S7().0.S2  .l,ls."),sl7 

Now  HiHlford,  Mass 271,3(M)  27.S,!)7,'  I,4(i.'"..OS2  1,01.").  124 

New  Haven,  Conn 31S,740  307,200  2,41(i,.>l()  1. .'>:{«,  l.iO 

New  York  N.  Y. 

Bronx 4.fi34,9,50  1.357,412  14,724,42.->  11,2.52,603 

Brooklyn 3,313.740  3,456,200  8,203,800  17.,30.'>,f>00 

Manhattan 13,566,025  7,065,900  36,348,390  22,883,390 

Quwns 1,964,005  2.177,010  8,271,471  8,269,512 

Patorson.  N.  J 12.3,882  173.471  4.56,393  662..585 

Philadelphia.  Penn 2,868,840  6,250,000  1.5,192, .540  17,.547,825 

PittsburKh,  Penn 9,37,449  1.592,209  2,992,834  6,890,655 

Portland,  Maine 202,8.55  204,980 

lieadinc  Penn 2S.775  73.650  412.675  842.625 

Rochester.  N.  Y 1,001.4,55  1,343.781  3,7.88.0.36  4,002.197 

Scranton,  Penn 141.9.^3  104.161  4.58.629  477.006 

Springfield,  Mass 932.818  775.616  2,817.651  2,180..329 

S\Tacuse,  N.  Y 257.261  246,805  1,428,366  837,985 

Itica.  N.  Y 1.5S,705  184,795  888,500  562,185 

Wilkes-Barre,  Penn 149.644  53,978  

Totals |$:iii,(>71 ,0.58     $29,662,750  ;$1 1 8.283.539. $1 12,708,916 

SOUTHERN  STATES 


WKHTKRN  HTATEfl 


Month  of  Mav 
1915  1914 


First  Five  Months  of  Y'ear 

1915  1914 

Atlanta,  Ga $.337,934  $7.32.299  $1,797,445  $l,847,8i4 

Birmingham.  Ala 192.735  288,998  725.,S79  1,310,422 

Chattanooga,  Tenn 45,038  78,400  192,4.50  .573,395 

Dallas,  Tex 278,335  .540,100  1,382.390  2.894,618 

Ft.  Worth,  Tex ,57,0.50  215,.570  400,805  1.045,238 

Houston.  Tex 108,604  476..3.59  724,270  1.. 581, 141 

Louisville,  Ky 295,1.50  4.59,830  1,45.5,385  2.040.315 

Memphis.  Tenn 228,490  304.645  1,216,318  1,731,870 

New  Orleans,  La 297.081  204,.587  1,075,9.59  1,062.391 

Norfolk,  Va 1.55.578  104.9.38  792.084  1.142,013 

Richmond,  Va 396,300  .370.034  1,470.264  1,927,284 

Washington.  D.  C 992,070  1,054,404  4.097.677  4,705,492 

Totals $;!,385,.565  $4,890,164  $15,330,926  $21,802,023 

CENTRAL  STATES 

Month  of  May  First  Five  Months  of  Year 

1915  1914  1915  1914 

\kron.  Ohio $322,0.^5  $.364,765  $1,197,790  $1„574.745 

Canton,  Ohio 216,575  131,6.50  694,070  609,095 

Cedar  Rapids.  Iowa 181,(XX)  321,000 

Chicago,  111 7,902,900  6,919,1.50  32,659,.550  34,320,900 

Cincinnati.  Ohio 1,102.425  1,181,715  3,727,029  3,907,375 

Cleveland.  Ohio 5,151.909  2.201,820  15,100,334  11,562,^:^0 

Columbus.  Ohio 911.785  *M1,0(K)  2,1.34,490  2,.595.205 

Davenport.  Iowa 63,0(H)  142,312  .300,682  9.50.185 

Des  Moines.  Iowa 280,880  202,465  742,863  824,09 ! 

Duluth.  Minn 294.148  340,365  973,248  1,429..377 

EvansN-ille,  Ind 143,.592  168,186  770,602  685,010 

Ft.  Wayne.  Ind 1.57,875  35;<,375 

'i rand  Rapids.  Mich 379,996  304,7.59  1,123,191  2,103.281 

Indianapolis.  Ind 493.9.30  1..517.787  2,734.447  4,142.167 

Kansas  Citv,  Kan 64. .575  109.106  468.260  485,227 

Kansas  Citv.  Mo SS0.215  1.177.915  4,144,190  5.368.175 

Milwaukee,  Wis ],18h,700  1.641,.5S4  3,918,019  4,610.788 

Minneapolis,  Minn 1,755.200  3,160,685  6,375..360  8,169.400 

Omaha,  Neb 8,S9..3S5  1,140,8.53  2,060,840  2.462,668 

Peoria,  ni 231,280  262,015  93.5,510  1.008,025 

St.  Louis,  Mo 937,676  1,496,003  4,989,008  6,443,2.54 

St.  Paul,  Minn 1,309.656  1..503,214  4,4.5S,.506  .5,937.438 

Toledo.  Ohio 553,155  792,159  3,267,3.59  2,902,525 

Youngstown,  Ohio 244.0.55  414.864  1.017.492  1.187,301 

Totals $25,661 ,947  $26,705,347  $93,793,440  $103,399,054 


Denver,  Colo 

1am  Aiiael<-K,  Culif 

Ouklaiid,  C^itlK 

Porlluixl,  (Jre 

Hull  Lake  City,  Utah. 

Hiui  DIeit.i,  Calif 

Sun  I'runeiiicu,  Calif.. 

.S<.alil,.,  Wiwh 

•S^Mikuiie,  Woiili 

1  acuiiiu.  Wash 


Month 

of  .May 

Fimt  Klvo  Month*  of  Vmr 

1915 

1914 

1915 

1914 

$134,270 

t2lM.0.KI 

$I,2M,IH)S 

$1,I90,56<I 

l,|i>H,Oh.'{ 

1,478.703 

5,:.'><l,2iHi 

8,106,024 

350,035 

.J6i,,72» 

1,925.694 

1,987,274 

4:t2,lMl5 

(H3,K80 

2.179,665 

3,346,475 

279,791 

3(K),9I4 

975,383 

1,16.3,714 

(i9,029 

329,616 

684,584 

1,3«0.2(»0 

947,115 

1,781,148 

5,675,200 

19,368.7h;1 

3.53,820 

809,405 

2,fH3,O05 

4,720,6911 

130,471 

103,.542 

473,560 

462.6.57 

49,998 

187,391 
$(),2I9,,357 

400,0S« 

707,487 

»« ,209,577 

$21,429,798 

$42,413,960 

rilICK  CIIANGICS 

Oinrnt — Manufacturers  of  cement  HcUlnK  In  the  New  York 
market  have  a<Ivance(l  their  ijuotation  to  $1.25  New  York. 
This  seems  to  be  fairly  well  held  In  this  market.  althouKh 
business  Is  extremely  Unht.  There  sirems  to  be  no  especial 
reason  for  the  advance  save  the  desire  on  the  part  of  manu- 
facturers to  Ret  ii  better  price  and  the  knowledwe  that  some 
of  the  smaller  concerns  had  all  the  business  booked  that  they 
could   comfortably   take   care   of   for   the   time   belni,'. 

i'onerfte  .\KKreKate — .Some  very  keen  competition  In  the 
crushed-stone  Held  Is  (•omlnn:  from  a  new  Interest  In  the  New 
York  market,  particularly  a  New  I'^nicland  concern,  and  prices 
have  been  forced  down  to  levels  not  reached  In  a  number  of 
year.s.  There  seems  to  be  t^ood  foundation  for  the  report  that 
a  sale  of  crushed  stone  was  made,  delivered  alonBsi<:e  of  dock 
New  York,  at  65c.  per  cu.yd.,  and  other  quotations  have  been 
made  slightly  above  this  figure.  The  very  low  price  of 
crushed  stone  has  also  forced  down  the  price  on  gravel,  and 
sales  have  been  made  at  approximately  the  same  figure  as 
crushed  stone.  It  Is  difficult  to  secure  any  kind  of  a  quotation 
on  subway  gravel,  for  th<-  reason  that  so  many  long-time  con- 
tracts are  running  that  the  manufacturers  still  selling  it  are 
unwilling  to  make  any   contracts  for   this  special   material. 

R.VIt,>V.VVS — STK.VM    AND  ELKCTRIC 

Mnlne — Bangor  Ry.  &  Electric  Co. — The  Council  of  Bangor 
has  granted  a  franchise  to  this  company  to  double  track  its 
line   on   Union   St.      C.    H.   Johnson,    Bangor,    is   Supt.    Ry. 

MiiHHaoliUMettH- — Bay  State  St.  Ry.  Co. — This  company  has 
applied  for  a  franchise  to  improve  its  line  on  Wallev  St.  from 
Oladstone  St.  to  Waldemar  Ave.,  East  Boston.  R.  S.  Goff. 
Boston,   is  Vice-Pres.  and   Gen.   Mgr. 

Connecticut — Norwich.  Colchester  &  Hartford  Traction  Co. 
— The  charter  of  this  company  has  been  amended  and  the  time 
extended  in  which  to  complete  its  proposed  electric  railway 
from  Norwich  to  Hartford.  Conn.  T.  C.  Murphy,  F.  Cronin 
and  C.   S.   Holbrook,  Norwich,  are  interested.     Noted  Jan.   21. 

Xew  York — International  Ry.  Co.  —  This  company  will 
double-track  its  line  on  Virgil  Ave.  from  Hertel  to  Kenmore 
Ave.   in  Buffalo.     J.  C.  Sheldon.   liuffalo.   is  Pur.  Agt. 

New  York — International  Ry.  Co. — This  company  has  ap- 
plied to  the  Council  of  Buffalo  for  a  franchise  to  construct 
a  line  on  Michigan  St.  fiom  F>lk  to  Ohio  St.  and  westerlv 
along   Ohio   St.      J.   C.   Sheldon,   Buffalo,   is  Pur.    Agt. 

»«-  York — See  item  under  "Miscellaneous — Laying  Tracks 
and  Repairing  Pier." 

Pennsylvania — Phtpnixville,  Valley  Forge  &  Strafford 
Electric  Ry.  Co. — This  comi)any  is  considering  plans  for  the 
extension  of  its  electric  railway  lines  from  Phoenixville  into 
Montgomery  County.  Thomas  K.  O'Conell,  Phoenixville,  is 
Pres.    and   Gen.   Mgr.      Noted    Mar.    18. 

Maryland — United  Ry.  &  Electric  Co. — This  company  has 
applied  to  the  City  Council  of  Baltimore  for  a  franchise  to 
divert  its  Jit.  Washington  line  from  Calvert  St.  to  Charles 
St.  between  Center  and  German  St.  Mason  D.  Pratt,  Balti- 
more,   is   Ch.    Engr. 

+VirKinia — Rad  ford-Willis  Southern  Ry. — This  company 
has  awarded  the  contritt  for  the  construction  of  its  proposed 
line  from  Radford  to  Willis.  Va..  about  2.5  miles,  to  the  WIL- 
LIAMS  BROS.   CONSTHUCTION  CO.      Noted   Apr.    1. 

West  Vireinia — Plans  have  been  submitted  to  the  Raleigh 
Countv  Business  Men's  Association  by  H.  G.  Scott.  Charleston, 
W.  Va.,  Gen.  Mgr..  of  the  Virginian  Power  Co..  for  the  route 
of  the  electric  railway  from  Favette  Station,  on  the  Chesa- 
peake &  Ohio  Ry.,  to  Becklev.  W.  Va..  about  35  miles,  via 
Mount  Hope.  Oak  Hill.  Glen  Jean,  Favetteville  and  other 
points.  C.  L.  Beckner.  T.  E.  Bibb  and  Ernest  Chilson  Beckley. 
were  appointed   members  of  the  Committee  on   plans. 

West  VirKinia — The  Charleston  Interurban  R.R.  Co.  will 
expend  $750,000  in  extending  its  line  from  Charleston  to  Mont- 
gomery, W.  Va.,  about  25  miles.  S.  .M.  Gallaher,  Charleston,  is 
Pur.   Agt.   and   Ch.    Engr. 

—Cumberland     R.R.     Co. — See    item    under    Ken- 
Kentucky — The   Asher   Lumber  Co..    Barbourville,    Kv..   will 
construct    a    logging    road    in    the    Wolf   Pen    section   of"  Little 
Brush  Creek,  Knox  County,  Ky. 

Kentucky — Cumberland  R.R.  Co. — This  companv  plans  to 
construct  a  line  from  Warren.  Ky..  to  Jellico.  Tenn.,  about 
18  miles.      T.  H.  Ilayden,   Artemus,   Ky.,   is  Gen.  Mgr. 
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Kentucky — Cumberland  &  Manchester  R.R. — This  company, 
recently  chartered,  plans  to  award  contracts  about  June  15 
for  the  construction  of  its  line  from  Barbourville  to  Man- 
chester, about  25  miles.  C.  L.  Heidrick,  Brookville,  Penn.,  is 
Pres.      Noted   Apr.    29. 

Ohio — John  C.  Lake,  Bigprairie,  Ohio,  is  interested  in  the 
construction  of  an  electric  railway  from  Custaloga  to  Big- 
prairie. 

Ohio^East  Linden  Traction  Co. — This  company  has  ap- 
plied to  the  Council  of  Columbus  for  a  franchise  to  construct 
a  cross-town   line  in   North  Columbus. 

Indiana — John  T.  Oliphant.  Vincennes,  Ind.,  is  interested 
in  the  construction  of  an  electric  railway  to  connect  Bicknell, 
Bruceville,  Alicevile  and  Vincennes. 

Illinois— Southern  Traction  Co.  of  Illinois — This  company 
plans  to  resume  work  soon  on  the  construction  of  its  line 
across  the  municipal  bridge  in  East  St.  Louis.  The  company 
proposes  to  operate  an  electric  line  through  the  coal  fields  of 
Illinois  to  Duquoin,  passing  through  several  important  cities. 
H.  C.  Begole,  St.  Louis,  Mo.,   is  Secy. 

IIlinoi.>) — Aurora,  Plainfield  &  Joliet  Ry.  Co. — This  company 
plans  to  double-track  its  line  on  North  Chicago  St.  in  Joliet, 
111. 

Illinois — Murphysboro  &  Southern  Illinois  Ry.  Co. — Work 
will  soon  be  started  by  this  company  on  the  construction  of 
its  proposed  electric  railway  from  Murphysboro  to  Carbon- 
dale,  about  eight  miles.  A.  B.  Minton,  Murphysboro,  is  Pres. 
Noted  Jan.   28  and  Feb.  11. 

lovea — Keokuk-Jefferson  City  Electric  Ry.  Co. — Surveys 
have  been  made  by  this  company  for  the  copstruction  of  an 
electric  railway  from  Keokuk  to  Newark.  It  is  proposed  to 
build  an  electric  railway  between  Keokuk,  Iowa,  and  Jefferson 
Citv.  Mo.,  via  Wavland,  Williamtown.  Labell,  Newark,  Bethel, 
Shelbyville.  Shelbina,  Paris,  Mexico  and  Fulton.  H.  W.  Knight, 
Chicago,  111.,  is  interested. 

Mlnneoota — See  item  under  "Miscellaneous" — Dredging — 
St.  Paul,  Minn. 

Missonrl — Kansas  City  Connecting  R.R. — The  State  Public 
Service  Commission  has  granted  permission  to  this  company 
to  construct  seven  miles  of  tracks  into  the  stockyards.  The 
proposed  improvements  will  cost  about  $2,000,000.  Four  and 
one-half  miles  of  the  tracks  will  be  constructed  in  Missouri 
and  two  and  one-half  miles  in  Kansas.  This  will  necessitate 
a  subway  under  the  Union  Pacific  tracks  at  the  Kaw  River 
Bridge. 

MiHsonrl — According  to  press  reports  surveys  are  being 
made  for  the  construction  of  a  railway  to  connect  Siloam 
Springs  with  Pomona,  Bakersfleld  and  Gainesville.  N.  O. 
Tate,  Norton,  Kan.,  and  B.  J.  Boyce,  "West  Plains,  Mo.,  are 
interested. 

MlHsourt — Metropolitan  St.  Ry.  Co. — The  City  Council  of 
Kansas  City,  Mo.,  has  granted  permission  to  this  company  to 
extend  its  lines  on  Broadway,  Prospect  and  Woodland  Ave., 
12th,  24th  and  31st  St.  A.  E.  Harvey,  Kansas  City,  is  Ch. 
Engr. 

Arkanjias— A  company  is  being  organized  to  construct  a 
railway  from  Melbourne,  Ark.,  to  a  connection  with  the  St. 
Louis,   Iron  Mountain  &  Southern  R.R.,   about  seven   miles. 

Texan — Oklahoma  &  Texas  Southern  Ry. — Plans  are  being 
considered  by  this  company  for  the  extension  of  its  line  from 
Bowie  to  Forestburg,  Krum  and  Denton.  Tex.,  about  50  miles. 
W.  A.  Squire,  Henrietta,  Tex.,  is  interested. 

Oklahoma — Surveys  are  being  made  for  the  construction  of 
an  electric  railway  from  Bristow  to  Drumright  and  from 
Bristow  to  Okmulgee,  Okla.  W.  Mathews.  St.  Louis,  Mo.,  is 
interested. 

Idaho — Lewiston,  Nezperce  &  Eastern  Ry. — This  company, 
recently  incorporated,  is  making  preliminary  arrangements 
for  the  construction  of  its  proposed  line  from  Lewiston  to 
Nezperce  and  central  Idaho.  Z.  A.  Johnson,  Lewiston,  is  in- 
terested.    Noted   Apr.   15. 

Utah — Southwestern  &  Pacific  Ry. — Surveys  will  soon  be 
started  by  this  company  for  the  construction  of  a  railway 
from  Salt  Lake  City  through  the  southern  portion  of  Utah  to 
San  Diego.  Calif.  D.  C.  Collier.  San  Diego,  is  Pres.  and  R.  E. 
Clapp,  Salt  Lake  City,  is  Consult.  Engr.     Noted  May  7.  1914. 

M'aahlnBton — Gray's  Harbor  Ry.  &  Light  Co. — Plans  are 
being  considered  by  this  company  for  the  extension  of  its 
North  Hoquiam  branch  from  its  present  terminus  at  Lytle 
Mill  to  the  Little  Hoquiam  Bridge.  P.  A.  Bertrand,  Aberdeen, 
is  Secy,  and^en.  Mgr. 

OrrKon — Oregon -Washington  R.R.  &  Navigation  Co. — This 
company  plan.s  to  start  work  soon  on  the  construction  of  Its 
proposed  line  from  The  Dalles  to  Hood  River,  about  19  miles. 
J.  R.  Holman,  Portland,  la  Ch.  P:ngr. 

Calirnrnla — Fresno,  Coallnga  &  Monterey  Ry.  Co. — On  ac- 
count of  tliianclal  conditions  this  company  has  decided  to 
postpont!  for  an  indefinite  period,  the  construction  of  it.H  elec- 
tric railway  from  Fresno  to  Monterey.  Ernest  H.  .Shaw, 
Mutual  Bank   Bldg.,  San  Francisco,  la  Oon.  Mgr.  Noted  Mar.  18. 

Callfomln- -Pacific  Electric  Ry.  Co.  — rhina  are  being  pre- 
pared by  thia  company  for  double-tracking  its  line  for  a  (lla- 
tance  of  three  miles  on  American  Ave.  In  Long  Beach.  Calif. 
J.  McMillan,  Los  Angeles,   la  Oen.   Mgr. 

Caliromlil — Pacific  Electric  Ry.  Co. — This  company  con- 
templates the  cxtenalon  of  Its  electric  railway  from  San 
Bernardino  to  Eaat  Highland  and  Del  Kosa.  J.  McMillan,  Loa 
Angeles,   Is  Gen.   Mgr. 

California — The  Pacific  Gaa  *  Electric  Co.,  San  Franclaco, 
Calif.,  will  make  Ininrovementa  to  Its  dtrcet  railway  ayateni 
at  .Sacramento,  n»  follows:  Rrconaf rucf Ing  line  on  V  St.  from 
Third  to  inth  St.,  c.Mtlmated  rf)«t.  |12,X05;  recMinatructliig  lino 
on  J  Ht.  from  Heconil  to  12th  St.,  f.>itlmat.(l  coal,  »ln.l(2fi; 
conatnictlng  a  riew  line  on  .Second  and  Park  Ave.,  oatliiiatod 
coat.  $IX,40fi.  John  A.  Brltton,  445  Sutter  St.,  San  Francisco, 
la  Gen.   Mgr. 

C'alirorala — Plana  have  been  prepared  by  M.  M.  O'^haugh- 
neaay.  City  Rngr..  Han  Frnndaro,  for  the  nxtenalon  of  the 
municipal    railway    atroaa   Golden    Gate    Park.      The    proposed 


line  will  e.xtend  from  10th  Ave.  and  Fulton  St.  through 
Golden  Gate  Park  to  14th  Ave.  and  Lincoln  Way.  Its  term- 
inus will  be  at  14th  Ave.  and  Judah  St.  The  roadway  through 
Golden  Gate  Park  will  be  depressed.     Noted  Dec.  24. 

California — Southwestern  Pacific  Ry. — See  item  under 
Utah. 

Ontario — Lake  Erie  &  Northern  Ry. — According  to  press 
reports  this  company  will  electrify  its  line  from  Gait  to 
Brantford.  about  40  miles.     Martin  L.  Todd.   Gait,  is  Engr. 

Ontario — W.  D.  Euler,  Berlin,  is  interested  in  the  con- 
struction of  an  electric  railway  to  connect  Berlin,  Bridgeport, 
Bloomingdale,    New    Germany    and    Guelph. 

Ontario — Sudbury-Copper  Cliff  Suburban  Electric  Ry.  Co. 
— This  company  plans  to  start  work  soon  on  the  construc- 
tion of  its  proposed  electric  railway  from  Copper  Cliff  to 
Sudbury.     J.   H.  Mackey,   Sudbury,  is  Pres.     Noted  Nov.   12. 

Saakatche^van — The  City  Council  of  Regina  has  authorized 
the  expenditure  of  $10,000  for  the  extension  of  the  Young  St. 
municipal    railway.      Noted   Jan.    15. 

Alberta — Edmonton  Dunvegan  &  British  Columbia  Ry. — 
This  company  has  been  granted  an  extension  of  time  in  which 
to  construct  a  line  from  Spirit  River.  Alta.,  to  a  Junction 
with  the  Pacific  Great  Eastern  at  the  Alberta-British  Colum- 
bia boundary;  also  a  line  through  the  Grande  Prairie  district. 
Noted   Apr.    22. 

British  Columbia — Pacific  &  Great  Eastern  Ry. — This  com- 
pany has  secured  through  the  Canadian  and  British  Columbia 
Governments  about  $3,000,000  for  the  completion  of  a  line, 
which  is  now  in  operation  between  Vancouver  and  Lillooet,  B. 
C.  It  will  be  continued  north  to  the  Hundred-mile  House  in 
Cariboo,  a  distance  of  223  miles  from  Vancouver.  William 
Gerig,  Medford,  Ore.,  is  Vice-Pres.,  Gen.  Mgr.  and  Ch.  Engr. 

LIGHT,    HE.VT    AND    POWER 

West  Newbury,  Mass The  City  Council  is  considering  the 

installation  of  a  municipal  electric-lighting  system.  The 
present  service  is  furnished  by  the  Newburyport  Gas  &  Elec- 
tric  Co. 

+AVorceater,  Mass. — The  "Worcester  Electric  Light  Co.  has 
awarded  the  contract  for  the  installation  of  two  1250-hp. 
boilers  in  the  proposed  addition  to  its  Webster  St.  station  to 
the  BIGELOW  CO.,  New  Haven,  Conn.,  at  about  $12,000. 
Noted  June  3. 

Cranston,  R.  I. —  (Providence  post  oflSce) — Bids  will  be  re- 
ceived until  June  17  by  the  Board  of  Contract  and  Supply. 
Room  IS,  State  House.  Providence,  for  the  construction  of  a 
power  house,  installation  of  steam  plant,  electrical  equipment 
for  central  plant,  all  in  connection  with  the  new  central  heat- 
ing and  lighting  plant  for  the  state  institutions  in  Cranston. 
The  Richard  D.  Kimball  Co.,  Industrial  Trust  Bldg.,  Provi- 
dence,  is  Engr.-in-Charge. 

Exeter,  R.  I. —  (Official) — -All  bids  received  May  27  for  the 
steam  work  in  connection  with  the  central  plant  for  the 
Rhode  Island  School  for  the  Feeble  Minded  at  Exeter,  were 
rejected,  and  new  bids  for  the  work  will  be  received  until  10 
a.m..  June  17,  by  the  Board  of  Control  and  Supply,  Room  18, 
State  House,  Providence.  William  A.  Schofield  is  Chn.  and 
Gilbert  R.  Parker  is  Secy,  of  the  Bd.     Noted  May  13. 

Llndenhurst.  N.  Y. — It  is  reported  that  the  City  Council  is 
considering  plans  for  the  installation  of  an  electric-light 
plant  in  connection  with  the  municipal  water-works  system. 

New  York.  N.  Y. —  (Borough  of  Bronx)  —  (Official) — Bids  will 
be  received  until  3  p.m..  June  10.  by  Cabot  Ward,  Pres.  Bd.  of 
Park  Comrs.,  Municipal  Bldg.,  Borough  of  Manhattan,  for  the 
installation  of  a  hot-water  heating  plant  in  the  animal  hos- 
pital of  the  Zoological  Park,  Borough  of  the  Bronx. 

New  York.  N.  Y.— (Borough  of  Brooklyn)  — (Official) — Bids 
will  be  received  until  10:30  a.m.,  June  17.  by  the  Department 
of  Public  Charities,  Municipal  Bldg..  Borough  of  Manhattan, 
for  boilers,  engines  and  air  ducts  in  connection  with  mechani- 
cal-draft installation  in  12  boilers  of  the  Kings  County  Hos- 
pital, Borough  of  Brooklyn.  Bids  will  be  received  at  the 
same  time  for  dumping  grates  for  12  return-tubular  boilers, 
and  repairing  brick  work  in  furnaces  of  said  boilers  in  the 
power  plant  of  the  Kings  County  Hospital.  John  A.  Kings- 
bury is  Comr.  of  Pub.  Charities. 

Nutley.  N.  J. — The  Board  of  Education  has  ordered  plans 
prepared  for  the  installation  of  a  steam-heating  plant  in 
the    Park   School   estimated    to   cost   $11,000. 

Dayton,  Va. — It  is  reported  that  the  Town  Council  will 
soon  award  contracts  for  the  installation  of  an  electrlc- 
llght  plant  and  sewer  system.  Bonds  for  $24,500  were  re- 
cently   sold    for   this   work. 

VTeHtpolnt.  Va. — The  People's  Light.  Heat  »%  Power  Corpor- 
ation. Westpoint.  contemplates  the  construction  of  an  addition 
to  its  plant  and  the  imtallation  of  an  additional  unit.  Samuel 
MacWatters   is   Supt. 

^Kenovn.  W.  Va. — The  Ohio  Valley  Electric  Ry.  Co.,  Hunt- 
ington, has  awarded  the  contract  for  a  turbo-generator  for 
the  power  honse  at  Kenova  to  the  GENER.\L  ELECTRIC  CO., 
Schenectady,  N.  Y.,  at  $49,145.  It  will  be  of  the  Curtis  type 
with   a   capacity   of   11,000   volts  and   6750   kw. 

Oeala,  Fla.  — It  la  reported  that  plana  will  soon  be  com- 
pleted for  the  construction  of  a  municipal  electric-light  plant 
eatlinated  to  co.st  $75,000.  Twomblev  &  Henney.  55  Liberty 
St.,    New    Yo,  k,   N.   Y.,   Is  Engr.      H.   C.   SIstrunk   Is  City   Clk. 

rinelnnntl.  Ohio— It  la  reported  that  the  Board  of  Educa- 
tion, Charles  Ilandman,  Business  Mgr..  has  engaged  an  engi- 
neer to  i)repare  plana  and  estimates  of  the  cost  of  Installing 
f;eneratlng  stations  In  some  of  the  larger  public  school  bulld- 
ngs   of    the   city. 

CMevelnnd.  Ohio — Bida  will  bo  received  until  noon.  June  18, 
by  the  Coinnilaaloner  of  Purchases  and  Supplies.  511  City  Hall, 
for  fiirnlnhing  rubber-covered  lend-lncased  cable  for  the 
munlcliml  electric  light  plant.  F.  W.  Ballard,  1443  East  Third 
St..   la  (^omr.  of   Light  and   Heat   Dcpt. 

Granville.  Ohio  It  la  reported  that  the  Ohio  Light  & 
Pow«w  Co,  Tllllii,  has  applied  for  a  franchise  to  furnish  elec- 
tricity  for  domestic  and   eoimimrclal  purposes  In  Granville. 
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Knit.  Ohio  lomcliil) — niclH  will  l>»  rcM'rIvril  until  niion, 
Juix  r.'.  I'V  .l"l>ii  A  Mi'Mow.ll.  Sr.y  H.I  of  TruHtrcii.  Knit 
Stiiti'  Normal  S.liool,  for  llir  liiMdilliithiii  iif  IhiIIcih.  hIoUith, 
(■IIK>IH-H  mill  KfiH'iiitoiH  ut  111!'  Knit  Stiilr  Noiiiiiil  Solionl. 
lIooi'Kt'    I'"-    lliiiniiuMul,    4:'::o    l'i'(>H|i<<>'t    Avp..    flrvi'liiiiil,    Ih    Arch. 

«>iik\v<MMl.  l»hl«  Th.'  Kiikuon.l  l.lulit  \-  Wali-r  i'i>  ■oiit.-iii- 
pliid'H  liii'KiiHlii*;  Kh  i-iipllal  Mt<»-I(  from  fin.iHKl  Id  )lllil,iiiMi  for 
llio  |<>ii|<i>»i'  of  liiipriivliiK  Km  iilaiitn  ami  tiurcliiiNliiu  nuiiiti  now 
('i|iil|>iii<'i>t 

WniihlnBtun.  Ohio  ((HtlcluD-  HIiIh  will  l>o  rcerlvrd  iitilll 
noon,  .luii<>  r.t.  1>V  tin-  l>lri'ctor  of  I'lilillc  SiTVlcf  for  llulilliiK 
tlu<  .Mti'i'i'tN,  allcvH,  iiarkn,  ptihllc  iiIiicch  anil  pulillc  liullillnKH 
In  tin-  illv  for  a  p. nod  of  llvr  .v<-ari«,  lii'KlniilnK  July  1.  1915. 
Hay    .Mail.U>\    l.t   I'lk.    to    lUr.    of    Pul>.    Scr. 

Xnnmllrlil.  «»hl»  P.  i".  Onilaml.  Miivor  of  Zant'Mllclil.  nnil  K. 
IluntxiiiKi'i.  I'l.iua.  plan  to  oruanlxo  a  conipany  to  Inatiill  and 
oporato   an   cl.'itrlo-llKht    plant    In    /.anonflolil. 

+Kvrlr<h.  Minn.-  Tli.<  Homo  KUvtrlr  *  HonthiK  Co.  hnit 
nwnrdod  th.-  .ontraot  for  Ih.-  .-onMlrm-llon  of  a  powor  Mlutlon 
nnd   olll.-.-    luill.lliiK    to  I,.    Pl'l'UAISK.    Puliith.   at    $14,000. 

Trknmnh.  %>b.— At  a  rccnt  cl«-.-tlon  the  cltl>'.i>nM  voted  In 
favor  of  a  liond  Insuo  of  IIR.OOO  for  tho  oxtcMiHlon  of  tho 
niunklpal  clectrlc-ll(tht  plant  to  furnish  2<-hr.  nervlc-c.  Noted 
May    13. 

(-hllho«vrr.  Mo.  -Tho  clfv  has  vote!  $fiSOO  In  hondn  for  the 
puip.i.-^.'  ol    liisl;illlnK  an   ol.-<-trl.--llKht    plant. 

IliirrUoiivlll.-.  Mo.  It  Is  r.M'ort.d  that  \V.  H.  UplllnH  & 
Co..  MMlMiiil  lU.U'..  KanHUS  I'lty.  has  incpar.-d  preliminary 
plans  for  llic  .•onstrintlon  of  a  munic-lpal  ol.-ctrlc-llKht  pl.int 
at    HarrlsonvilU-.      Tl-i-    ostlmat.-d    cost    is    $l.'i,000. 

+Mon(roHr,  Mo.  Tho  Cltv  Council  has  awarded  the  con- 
tract for  tho  Installation  of  an  electrlc-powor  plant,  e^Sj"" 
sivo  of  bnlldlnk'.  to  tho  MATTHEWS  CONSTRUCTION  CO.. 
Kansas  City,  at  $r.r.:iO.     Noted   Aug.  20. 

(iordoii.  Tex.- -The  Cordon-Mlnuus  I.lRht  Co.  h.is  been  or- 
nanlzod  with  a  capital  stock  of  $finoo  for  tho  purpose  of  In- 
stallini;   and    oporafint;   an    oloctrlc-lltiht    plant. 

An«IerM.  Okln. —  It  Is  reported  that  an  olectrlc-llpht  plant 
will    ho    install.-(l    in    Antlors    at    an    estimated    cost    of    $15,000. 

Tyrone.  Okln. — The  Tyrone  LlKht,  Ice  &  Power  Co.  has 
been  Kr-'inted  a  franchise  for  the  installation  of  an  electric- 
Upht  and  power  plant  In  Tyrone.  Walter  J.  HarvlUe  is 
Interested. 

SterlliiK.  Colo. — It  Is  reported  that  the  Sterling  Consoli- 
dated Electric  Co.  will  soon  purchase  a  250-kw.,  three-phase, 
GO-cycle,  2200-volt  generator  and  engine,  stokers  for  three 
boilers,  poles  and  wire.     H.   L.  Titus  is  Mgr. 

KelloKK.  I<lahi> — The  C.uelph  Mining  Co.  plants  to  install 
an  electric  power  plant,  compressor  plant,  pumps,  hoist  and 
other    machinery    for   operating   its   property   at    Kellogg. 

Plennnnt  Grove,  ftnh — The  city  contemplates  the  estab- 
lishment of  a  municipal  electric-light  plant.  The  estimated 
cost    is    $2.">,000. 

Colvllle.  >Vni«h. — The  Stevens  County  Power  &  Light  Co., 
whose  plant  is  at  Meyers  Falls,  Wash.,  plans  to  baild  a  new 
(Jam  in  the  Colville  River  and  establish  a  new  power  station. 
H.  R.  Williams,  Colville,   is  Vico-Pres.   and   Mgr. 

Friday  Harbor.  ■\Vnnh. — It  is  reported  that  a  franchise  has 
been  granted  to  R.  P.  Hurghardt.  .Seattle,  to  install  and  oper- 
ate   an    electric-light    plant    in    Friday    Harbor. 

Petaluma.  Calif. — The  Pacific  Gas  &  Electric  Co.  will 
replace  five  miles  of  high-pressure  gas  main  between  Petaluma 
and  Santa  Rosa.  The  estimated  cost  is  $12,000.  John  A. 
Britton,   445   Sutter   St.,   San    Francisco,   is  Gen.   Mgr. 

San  FranclHCo.  Calif. — The  Pacific  Gas  &  Electric  Co.  will 
install  two  boilers  and  superheaters  at  its  gas  plant  at  Station 
A.  at  a  cost  of  about  $41,400,  and  will  lay  an  8-in.  high- 
pressure  pipe  line  from  the  plant  to  the  county  line,  about 
six  miles,   estimated   to  cost   $50,500. 

Montreal,  (lue. — Bids  will  be  received  until  June  15  by 
the  Board  of  Commissioners  for  the  construction  of  the  ex- 
terior   electric    system    for    the    filtration    plant. 

Petrolia,  Ont. — The  Mayor  and  Town  Council  are  having 
plans  prepared  for  the  installation  of  a  new  hydro-electric 
plant  and  distribution   system   estimated   to  cost   $35,000. 

ThanieH^-illp,  Ont. — It  is  reported  that  plans  will  be  pre- 
pared at  once  for  a  new  hydro-electric  lighting  system  for  the 
town.     W.  J.  Crydermann  is  Town  Clk. 

BRIDGES 

♦Waterbury.  Conn. — (Official) — Bids  were  received  June  1 
by  the  Board  of  Public  Works  for  the  construction  of  a  rein- 
forced-concrete  bridge  across  the  Naugatuck  River  at  Bank 
St.  as  follows:  Barbara  D'Aurio,  $91,574;  C.  A.  Siblev,  New 
Haven,  $87,159;  O'Brien  Construction  Co..  18  East  41st  St.,  New 
York,  $84,559;  McHarg-Barton  Co..  171  Madison  Ave.,  New 
York.  $71,598;  Fred  T.  Ley  &  Co.,  Inc..  Springfield,  Mass.,  $70,- 
455;  Robert  Dalev  Co..  New  Haven,  $66,091;  Barzaghi-Vought 
Co.,  Inc..  299  Madison  Ave..  New  York.  $62,870;  HUDSON 
RIVER  CO..  149  Broadway,  New  York,  $61,337  (awarded  con- 
tract). The  bids  for  removing  the  old  steel  bridge  at  Bank 
St.  and  rebuilding  it  on  new  abutments  at  Freight  St.  were 
as  follows:  McHarg-Barton  Co..  $11,800:  C.  A.  Sibley.  $9560; 
Hudson  River  Co.,  $9000;  SPAL-LDING  CONSTRUCTION  CO., 
SufBeld,   $7000    (awarded  co:itract).     Noted   May   27. 

■Westport.  Conn. — Charles  .T.  Bennett.  State  Highway  Comr.. 
Hartford,  hy  approved  the  plans  prepared  for  a  new  bridge 
across  the  Saugatuck  River  at  State  St..  Westport.  and  bids 
will  soon  be  asked  bv  the  State  Highway  Department.  It 
will  be  33  ft.  wide  with  a  lift  span.  The  estimated  cost  is 
$125,000.  to  be  divided  equally  between  the  town,  the  state 
and   the   Connecticut   Co.      Noted   May   27. 

^Bntralo,  X.  Y. — Press  reports  state  that  tho  Streets  Com- 
mittee of  the  Board  of  Aldermen  has  directed  the  Commis- 
sioner of  Public  Works  to  award  the  contract  for  rebuilding 
the  Chicago  St.  Viaduct  to  the  AMERICAN  BRIDGE  CO..  30 
Church  St..  New  York,  at  $185,000.  The  bridge  has  been 
closed  for  nearly  a   year.     Noted  May  7,   1914. 


♦«  nndin.  S.  \, — Tho  Town  Bonrd  opened  blUn  May  28  for 
lh<  I  iiiiMli  111  tliin  nf  II  hrlilK"  al  .Morlny,  hh  followH:  Kpauldlng 
('.■null  II. 11. Ill  Co,  mullol.l.  Conn,  $74«K;  I',  nn  Itrldg.-  Co.. 
Urav.-r  KallM.  I'.-nn.,  17540.  AiiMtIn  Hion,  Atlanla  N.  Y..  $9400; 
Unll.-d  ('.iiiMtriictloii  r.i.,  Alliuiiv.  $7ii;<7.  Ktaii<laril  KiiKln.'.-rlng 
Co.  T.il.il.i.  Ohio.   $7H74;  (JIloTulM   IlltllxilO  CO.,  Orolon,   $71»6 

(IIWIIIll.il     I'.illltll.'l). 

4-*\\  nllklll.  :v.  V. —  (Ofllclal)  — UIdH  wore  recelvnd  May  29 
f.ii  111.-  ..iiiNlructl.in  of  a  conf-r.-lc-Htcel  iiroh  over  tho  Wall- 
kill  Klv.-r  rr..iii:  ItKNNKM,  CO.N'HTltl'CTION  CO.,  30  Church 
St,  N.-w  Yoi  k,  $24,326  (awar.l<-<l  i-ontrai-l);  ThoiiiMon- WooMlor 
Co,  Wiilil.-ii,  .N'.  Y,  $24,K7ii;VVi»)lHi-y  CoiiHlru  tloii  C.i.,  I'ougli- 
korpulr,  $24,9r,0;  YoiinK  *  lly.l.-.  In.-.  I'r.xliir.-  Kx<haiiK<-  Hldg., 
New  York.  125, 34S:  Iliiiiilllon  l-;nKlii<-<-rlnK  &  <;oiihI  ni.l  Ion  Cor- 
poration. Woolworlh  Ml.lg.,  $2.1,480;  John  M.  Holl.r  Albany, 
N.  Y.,  $26,000;  I,.  F  Hiinnon  Co.,  Kliignton,  $20,555;  IntcrHlatB 
ConHlruclion  Co.,  1170  Hromlwav.  ,\'<-w  York,  $26,898;  Abner 
M.  Harper,  In.-.,  N.-whurgli,  $29,600;  KlngHbrLlge  Contracting 
Co.,  Inc.,  30  Kant  42.1  SI  ,  Now  York,  $30,338.  JamoH  K.  Lough- 
ran,  74  John  SI.  KlngHton,  Ih  County  Hupt.  of  HlgbwayH  of 
riHl.-r   County.      .Not.-. I    .M;iy    13. 

Krw  llrunHtvlek,  %'.  .1. — Bldx  will  be  received  until  2:30 
p.m..  Jun.-  15,  by  ih.-  It.iard  of  Chosen  FrecholderH  of  Middl.rHox 
Count  V  for  tho  i-oiiHtruction  of  a  concr.-te  culvert  over  Prontlas 
Brook  on  JeffrlcH  St.,  South  River.  Ashor  W.  BisBett  In  Clk. 
of  ltd. 


Hills  win  bi-  r<-c.-lv.-d  until  June  18  by  tho 
Hiitl.-r  County  for  lli.-  .onstructlon  of  five 
•  •    girder    brldg<-«,    ranging    from    25    to   35    ft. 


Ilutlrr.    i'rnn 

Commissloni-rM 
ri-lnfori-od-coiic 
In  li-iiKth. 

(Jrove  City.  I'pnn. —  Bids  will  be  received  until  June  21  by 
tho  Hoaiil  of  CominlsBlonors  of  .Mercer  County  for  the  con- 
struction of  thi-  Pine  Ave.  Bridge  over  Wolf  Creek  In  the 
borough  of  Grove  City.  It  will  consist  of  a  steel  superstruc- 
ture with  piling  in  plac;  and  either  stone  or  concrete  abut- 
ments.     H.    C.    Conistock,    Mercer,    Is   County   Controller. 

+Harrlnl>urK.  I'enn. —  (Official) — Tho  Board  of  Commission- 
ers of  Dauphin  (^oiinty  has  .awarded  the  contract  for  the  con- 
struction of  n.  concri-t.-  bi  Idgi-  over  WIconsico  Crook  ;it  Lvkens 
to  G.  W.  ENSIGN.  INC..  Harrlsburg.  at  $4510.  Tho  contract  for 
a  small  bridge  over  Armstrong  Creek,  five  miles  above  Halifax, 
was  awarded  to  the  FERRO  CONCRETE  CO..  Harrlsburg,  at 
$850.     Noted   May   27. 

Lebanon.  I'enn. — Bids  will  be  received  until  June  16  by  the 
Supervisors  of  North  Annville  Township,  Lebanon  County,  by 
Samuel  T.  Meyer.  Township  Solicitor.  811  Cumberland  St., 
Lebanon,  for  a  bridge  across  Quittapahilla  Creek  on  the 
Clear    Spring-Belle    Grove    Rd. 

Mllroy,  Penn. — Bids  will  be  received  until  June  16  by  S.  H. 
Crissman.  Chn.  of  the  Bd.  of  .Supervisors  of  Armagh  Town- 
ship. Milroy,  for  the  construction  of  three  reinforced-concrete 
bridges. 

^Georgetown,  Del. —  (Official) — The  Board  of  Commission- 
ers of  .Sussex  County  has  awarded  the  contract  for  the  con- 
struction of  a  concrete  bridge  over  Marshy  Hope  Creek  to 
HOMAN  &  MIXNER,  Cape  May,  N.  J.,  at  $4000.  Noted  May 
20. 

Cumberland,  Md. —  (Official) — Bids  will  be  received  until 
10  a.m.,  June  19.  by  the  Road  Directors  of  Allegany  County 
for  the  construction  of  a  70-ft.  steel  bridge  replacing  the 
bridge  over  the  C.  &  O.  Canal  at  Virginia  Ave.,  and  removing 
the  old  bridge  a  distance  of  about  eight  miles  to  Dickens 
Mill,  and  erecting  it  over  Evitts  Creek.  J.  T.  Edwards  is  Pres. 
Rd.   Dir. 

Elkrldge,  Md. —  (Official) — Bids  will  be  received  until  noon, 
June  15,  by  O.  E.  Weller,  Chn.  State  Rd.  Comn.,  Garrett  Bldg., 
Baltimore,  for  the  construction  of  a  reinforced-concrete 
bridge  across  the  Patapsco  River  along  the  Baltimore  and 
Washington  Blvd.  near  Elkridge.  Baltimore  and  Howard 
Counties.  It  will  consist  of  t\vo  98-ft.  spans,  Contract  No. 
0-5    Br. 

Froatburg,  Md. — The  city  and  the  Cumberland  &  Penn- 
sylvania R.R.  will  build  a  bridge  over  the  railroad  cut  on 
Bowery  St.  It  will  be  a  concrete  arch  44  ft.  long  with  a  38- 
ft.  roadway  and   6-ft.  sidewalk. 

Pungoteague,  V«. —  (Official) — All  bids  received  June  3  for 
the  construction  of  a  612-ft.  wooden  be,am  bridge  over  Occa- 
hannock  Creek  in  Accomac  County  were  rejected,  and  no 
date  has  been  fixed  yet  for  receiving  new  bids.  Noted  May 
27    under    Keller,    Va. 

+Rocky  Mount,  Va. —  (Official) — The  State  Highway  Com- 
mission, Richmond,  has  awarded  contracts  for  the  super- 
structure and  substructure  of  a  bridge  over  the  Pig  River  at 
Rocky  Mount,  Franklin  County.,  to  the  ROANOKE  BRIDGE 
&  IRON  WORKS,  Roanoke,  and  J.  T.  McMAHON,  Roanoke, 
respectively.      Noted   Apr.    8. 

+Colunibia,  S.  C.  • — It  is  reported  that  the  Seaboard  Air 
Line  Ry.  has  awarded  the  contract  for  a  new  bridge  at  Co- 
lumbia to  the  CAROLINA  CONSTRUCTION  CO.,  Union  Na- 
tional Bank  Bldg..  Columbia,   at  about  $40,000. 

Maeon,  Ga. — It  is  reported  that  the  Commissioners  of  Bibb 
County  contemplate  the  construction  of  a  concrete  bridge 
over  Eckaconnee  Creek  on  the  Columbus  Rd.  between  Bibb 
and  Crawford  Counties. 

Clearwater,  Fla. — It  is  reported  that  E.  R.  Jeffords  and 
George  Smoyer,  Clearwater;  W.  E.  Parker,  Tampa,  and  P.  E. 
Ruhl,  Plant  City,  have  organized  a  company  to  build  a  bridge 
from  the  mainland  at  Clearwater  to  Island  Park.  The  esti- 
mated cost  is  $100,000. 

^+Lake  Charles,  La. —  (Official) — The  Police  Jury  of  Cal- 
casieu Parish  has  awarded  the  contract  for  the  construction 
of  the  six  reinforced-concrete  arches  of  the  Calcasieu  River 
Bridge  near  Lake  Charles  to  the  MISSOURI  VALLEY  BRIDGE 
&  IRON  CO.,  Leavenworth,  Kan.,  and  the  FRUIN-COLNO.N  CO., 
St.  Louis,  Mo.,  at  $53,924;  the  contract  for  the  electrically 
operated  double-leaf  trunnion  bascule  span,  Strauss  tvpe,  was 
awarded  to  the  FEDERAL  BRIDGE  CO.,  Waukesha,  Wis.,  and 
the  MIS.SOURI  VALLEY  BRIDGE  &  IRON  CO.  at  $17,914. 
Other  bidders  for  the  concrete  arches  were:  Hardawav  Con- 
tracting Co.,  $81,319;  Midland  Bridge  Co.,  $93,900;  Hackedorn 
Contracting  Co.,   $113,109.     Bidders  on  the  bascule  span  were; 
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Hardaway  Contracting  Co.,  $21,311;  Penn  Bridge  Co..  $22  263; 
Sterling  Engineering  Co..  $22,378;  Midland  Bridge  Co..  $23.- 
561;  Vincennes  Bridge  Co..  $23,714.  Bids  were  opened  June 
1.     Noted  -May  13. 

Covlneton.  Ky. — The  city  contemplates  the  construction  of 
a  725-ft.  steel  bridge  near  the  Louisville  &  Nashville  R.R. 
Bridge,  to  carry  the  emergency  water-main  across  the  Lick- 
ing River.  The  estimated  cost  is  $50,000.  George  Hornung. 
Johnston  Bldg.,  Cincinnati,  Ohio,  is  Consult.   Kngr. 

+Canton,  Ohio — (Official) — The  Board  of  Commissioners  of 
Stark  County  has  awarded  the  contract  for  rebuilding  the 
Tuscarawas  St.  Bridge  to  the  COSHOCTON  CONSTRUCTION 
CO..  Coshocton,  at  $10,146.  The  contracts  for  the  substructure 
and  superstructure  of  the  Eighth  St.  Bridge  were  awarded  to 
COX  &  GL.\SS.  Kensington,  at  $9143,  and  the  LACKAWANNA 
BRIDGE  CO.,  Buffalo.  N.  Y.,  at  $3740,  respectively.  Noted 
May   13. 

Cincinnati.  Ohio — Bids  will  be  received  until  July  2  by  the 
Commissioners  of  Hamilton  County  for  the  construction  of  a 
bridge  and  culverts  on  Cameron  Rd.  from  Hunt  Ave.  to  Ham- 
ilton Pike  in  Springfield  Township.  Albert  Reinhardt  is  Clk. 
of   Comrs. 

Cincinnati.  Ohio — Bids  will  be  received  until  noon,  June  25. 
bv  the  Board  of  (Commissioners  of  Hamilton  (^ounty  for  the 
construction  of  a  culvert  in  Cincinnati  Ave.  at  the  North  Bend 
Pond.  Miami  Township,      .\lbert   Reinhardt  is  Clk.  of   Bd. 

Elyria.  Ohio — It  is  reported  that  bids  are  being  received  by 
the  Commissioners  of  Lorain  County  for  the  construction  of 
an  84-rt.  bridge  in  Wellington  Township,  to  be  of  steel  with 
concrete  or  stone  abutments.  The  estimated  cost  is  $.000. 
J.    M.   Powell    is   County    Kngr.      F.    L.    Ellenberger    is    Clk. 

Hamilton.  Ohio — Bids  will  be  received  until  June  19  by  W. 
W  Crawford.  Audr.  of  Butler  County,  for  the  construc- 
tion of  a  concrete  bridge  at  the  Kramer-Seward  farm,  Liberty 
Township. 

St.  Clairsvillc,  Ohio — Bids  will  be  received  until  June  21 
bv  E  Campbell.  Audr.  of  Belmont  County,  for  the  following 
bridge  work:  Steel  truss  superstructure  and  concrete  abut- 
ments for  the  United  Church  Bridge  in  Wheeling  Town- 
ship- steel  truss  superstructure  of  the  Pogue  s  Run  Bridge 
in  Richland  Township:  a  reinforced-concrete  bridge  known  as 
Chamber's  Bridge  in  Richland   Township. 

■Waverly.  Ohio — Bids  will  be  received  until  June  14  by  the 
Board  of  Commissioners  of  Pike  County  for  the  construction 
of  a  123-ft.  steel  span  over  Sunflsh  Creek.  I.  B.  Eyler  is 
County   Audr. 

+(;rand  Haven.  Mich. —  (Official) — The  Board  of  Road  Com- 
missioners of  Ottawa  County  has  awarded  contracts  for  the 
construction  of  a  bridge  over  the  Grand  River  at  Eastman- 
ville  to  the  O.  W.  BUNKER  CO..  Grand  Rapids,  at  $14,163  for 
the  substructure,  and  the  JOLIET  BRIDGE  &  IRON  CO.. 
Joliet,   111.,   at   $29,941    for   the   superstructure.      Noted    May    20. 

ChlcaKO,  HI. — Bids  will  be  received  until  11  a.m..  June  12, 
by  W  R  Moorhouse,  Comr.  of  Pub.  M'ks.,  for  two  automatic 
street'  gates  for  the  South  Halsted  St.  lift  bridge,  and  for 
furnishing  structural  steel  for  the  repair  of  the  Randolph  St. 
bridge. 

'^+ChlcaKo,  HI. — The  Union  Station  Co.  has  awarded  con- 
tracts for  the  construction  of  a  trunnion  bascule  bridge  over 
the  south  branch  of  the  Chicago  River  at  West  Monroe  St. 
to  the  FITZSIMONS  &  CONNELL  DREDGE  &  DOCK  CO.,  10 
South  La  S.-ille  St..  Chicago,  for  dredging,  pile  driving  and 
substructure:  to  the  KETLER-ELLIOTT  (^O..  155  North  Clark 
St.,   Chicago,  for  structural  steel  and  erection.     Noted  May   20. 

+Cr7'Htal  Lake,  III. — The  Highway  Commission  of  McHenry 
County  ha.s  awarded  the  contract  for  the  construction  of  a  462- 
ft  bridge  at  Crystal  Lake  to  J.  J.  O'HERON  &  CO..  326  West 
Madison  St..  Chicago,  at  $15,400.  Noted  Apr.  22  under  Wood- 
stock, 111. 

Mllwaakrr.  Win. —  (Official) — Plans  for  the  State-Martin 
St  Bridge  are  now  in  the  hands  of  the  War  Department  for 
approval,  and  as  soon  as  this  is  done  and  the  property  se- 
cured bids  will  be  received  for  the  construction.  This  will 
probably  be  late  this  year  or  early  in  1916.  The  estimated 
cost  of  the  structure  is  $175,000.  J.  C.  Pinney,  Jr.,  is  Supt.  of 
Bridges  and   Pub.  Bldgs.     Noted  Apr.  1. 

Toronto,  Win. — The  Highway  Commissioner  of  Oconti) 
County  has  awarded  the  contract  for  the  construction  of  two 
bridges  to  YOUNG  BROS.,  Oconto,  at  $8100.  One  is  over  Mos- 
quito Creek  in  the  Town  of  Townsend.  and  the  other  over 
Mcf^aslon    Hrook.  Town  of  I-akewood.      Each   Is  a   40-ft.  span. 

^Northwnod,  Iowa — (Official) — The  Board  of  Supervisors 
of  Worth  County  has  awarded  the  contracts  for  six  county 
bridge.M  to  the  DOBSON  CONSTRUCTION  CO.,  Nora  Springs, 
at  $3336  for  Noa.  3,  4,  5  and  6,  and  to  the  P'OKEST  CITY 
CONSTRUCTION  CO.,  Forest  City,  at  $3370  for  Noa.  1  and  2. 
Noted  May    13. 

^Tipton,  Iowa — The  Board  of  SupervLiors  of  Cedar  County 
has  awiirded  the  contract  for  the  construction  of  a  number  of 
county   bridges  to  N.  M.  STARK  &  CO.,   Dea  Moines,  at  $8657. 

^Toicilo.  Iowa— The  I'.oaril  of  Sui>ervlaorM  of  Tama  County 
has  awarded  the  contract  for  the  construction  of  53  bridges 
and  culverts  to  PAUL  N.  KINGSLEY,  Strawberry  Point,  nt 
$44,508. 

Wrbatcr  CHy.  Iowa — The  Board  of  Supervisors  of  Ham- 
ilton County  has  passed  n  re.-iolutlon  of  necessity  for  the  con- 
struction (it  a  number  of  brldKes  and  culverts  In  the  county. 
A    J.    Peterson   Is  County    Audr. 

^nralnrrd.  Minn. —  (OtTlclnl)  -The  Hoard  of  ConiinlMsloners 
of  Cniw  Wing  County  has  awarded  the  contract  for  redeck- 
Ing  the  Laurel  St.  Mrldge  with  creosoti-  blocks,  and  for  re- 
pairing anil  reilcckliig  the  Minnesota  and  International  Ilv. 
Briilgo  to  the  .MINNKA  l'<  "LIS  ItHIDGE  CO..  Minneapolis,  at 
$6000  and  $5400  respecllvely.      Noted  May    13. 

Cannon  Falln.  Minn.  Pliins  are  being  prepared  for  tho 
ronstnietlon  of  two  rmiciete  bridges  eMtlniated  to  cost  $25,000. 
I,  P  Wolff,  Gerinanla  Hank  Bldg.,  St.  Paul,  Is  Consult.  Kngr. 
flporge   Wilson   Is  City   Clk. 


Cedar.  Minn. — Bids  will  be  received  until  2  p.m.,  June  IS, 
by  .\lbert  Hoevet,  Town  Clk.,  for  the  construction  of  two 
bridges. 

Deer  Wood,  Minn. —  (Official) — The  work  of  repairing  the 
Mississippi  River  Bridge  north  of  Deer  Wood,  Crow  Wing 
County,   will   be  done   by   county   forces.     Noted   May    13. 

^Vabasha,  .Minn. — Bids  will  be  received  until  2  p.m.,  June 
15.  bv  the  Commissioners  of  Wabasha  County  for  the  con- 
struction  of   five   county   bridges.     John    Boss   is   County   Audr. 

Hloomtield.  .\eb. —  Bids  will  be  received  until  5  p.m.,  June 
15,  by  M.  T.  Liewer.  County  Clk.  of  Knox  County,  for  the  con- 
struction of  two  county  bridges. 

^Lisbon.  N.  D. — The  Commissioners  of  Ransom  County 
have  awarded  the  contract  for  the  construction  of  an  80-ft. 
steel  bridge  with  reinforced-concrete  floor  to  the  LA  MOURE 
C(^NSTRUCTION    CO.,   La    Moure,   N.    D.      Noted    Apr.    6. 

Hardin,  Mont. — It  is  reported  that  the  Commissioners  of 
Big  Horn  Countv  will  soon  call  for  bids  for  the  construction 
of  two  bridges,  "one  over  the  Tongue  River  at  Wyola,  to  cost 
about  $5000,  and  the  other  over  the  Little  Horn  River  on  the 
Sarpv  Rd.,  estimated  to  cost  $10,000.  Robert  P.  Ross  is 
County   Clk.      Jesse    E.    Graham   is    County    Engr. 

+Montesano.  Wash. — The  Board  of  Commissioners  of  Che- 
halis  Countv  has  awarded  the  contract  for  the  construction  of 
three  highwav  bridges  over  the  Whishkah  River  to  the 
CO.\ST  BRIDdE  CO.,  Portland.   Ore.,  at  $16,448.    Noted  May  20. 

Riverside.  Wash. — Bowerman  &  McCloy,  Consult.  Engr.. 
Seattle,  is  preparing  plans  for  a  new  bridge  over  the  Okano- 
gan River  near  Riverside.  It  is  reported  that  the  town  will 
award  the  contract  in  July  for  the  substructure,  which  will 
consist  of  four  concrete  piers  on  rock  and  gravel  foundation; 
cost,  about  $3500.  Okanogan  County  will  ask  bids  in  October 
for  the  superstructure,  to  consist  of  one  140-ft.  and  two  71-ft. 
spans    with    16-ft.    roadway.       Estimated    cost,    $6000. 

Seattle,  Wash. — Bids  will  be  received  until  10  a.m.,  June 
25,  by  the  Board  of  Public  Works  for  the  construction  of  two 
steel  drawbridges,  one  at  15th  Ave.,  N.  W.,  and  the  other  at 
Fremont  Ave.,  to  cost  $460,000  and  $420,000,  respectively. 
Arthur   H.   Dimock    is   City   Engr.      Noted   Apr.    8. 

Tacoma,  Wash. —  (Official) — Bids  will  be  received  some  time 
in  Julv  bv  (Iwen  Woods,  Comr.  of  Pub.  Wks.,  for  the  con- 
struction of  a  wooden  bridge.  650  ft,  long  and  160  ft.  high, 
across  the  gulch  at  East  34th  St.  W.  C.  Raleigh  is  City  Engr. 
Noted  May  27. 

Orange,  Calif.— Bids  will  be  received  until  July  6  by  the 
Board  of  City  Trustees  for  the  construction  of  a  reinforced- 
concrete  bridge  on  East  Chapman  Ave.  The  estimated  cost  is 
$10,000. 

Sacramento,  Calif. —  (Official) — Bids  were  received  May  24 
bv  the  State  Highway  Commission,  Forum  Bldg..  for  the  con- 
struction of  an  80-ft.  plate  girder  bascule  bridge  near  the 
easterlv  side  of  the  Yolo  bvpass  in  Yolo  County,  as  follows: 
Midland  Bridge  Co..  Kansas  City.  Mo..  $26,862  (irregular); 
Boss  Construction  Co.,  Sacramento.  $24,906:  Seabury  B.  Peter- 
son, San  Francisco,  $37,984:  Graft  Construction  Co.,  Seattle. 
Wash.,  $35,900.  The  Engineer's  estimate  was  $18,722.  Noted 
May   20. 

-A-San  Franeisoo,  Calif. —  (Official)  —  Bids  will  be  received 
until  3  p.m..  June  23,  by  the  Board  of  Public  Works.  City  Hall, 
for  the  construction  of  a  Strauss  trunnion  bascule  bridge, 
including  substructure  and  approaches,  over  the  Channel  St. 
waterwav.  Plans  and  specifications  on  file  at  the  office  of 
"Engineering  News."   10th  Ave.  at  36th  St.,  New  York,  N.   Y. 

Scspe,  Calif. — The  Surveyor  of  Ventura  County.  Ventura, 
is  preparing  plans  for  a  new  bridge  across  the  Santa  Clara 
River  at  Sespe.  It  will  be  about  240  ft.  long,  and  the  esti- 
mated cost  is  $18,000.  The  structure  will  consist  of  a  steel 
superstructure  on  concrete  abutments. 

Moncton,  N.  B. — Bids  will  be  received  until  June  16  by  the 
Public  Works  Department.  Fredericton,  for  the  construction 
of  a  bridge  over  the  Petitcodiac  River  between  the  City  of 
Moncton,  Westmoreland  County,  and  the  Parish  of  Coverdale. 
Albert  Countv.  John  Morrissy,  Fredericton,  is  Minister  of 
Pub.   Wks.      N'oted    Mar.   4. 

Ottawa,  Ont. — It  is  reported  that  bids  will  be  asked  shortly 
for  the  construction  of  the  Pretoria  Ave.  Bridge.  P.  C.  Ask- 
with    is    Act.    City    Engr.      Noted    Feb.    11. 

Toronto,  Ont. —  (Official) — Bids  will  be  received  until  noon, 
June  15.  bv  T.  L.  Church.  Mayor  and  Chn.  Bd.  of  Control,  for 
the  construction  of  the  Strachan  Ave.  Bridge  over  the  tracks 
of  the  Canadian  Pacific  Ry.  The  work  will  consist  of  a  con- 
crete masonry  substructure  and  concrete  floor  and  a  steel  su- 
t>erstructure. 

Toronto.  Ont. —  (Official) — Bids  will  be  received  until  6 
p.m.,  June  IS.  by  Frank  Barber,  Engr.,  57  Adelaide  St.  E.,  for 
the  construction  of  a  reinforced-concrete  bridge  over  Toole's 
Creek  on  the  boundary  line  between  York  and  Ontario  Coun- 
ties. 

VInlen.  Man. — Bids  will  be  received  until  6  p.m.,  June  15. 
by  W.  Whiteford,  Secv,  and  Treas.,  Municipal  Bldg..  VIrden. 
for  the  construction  of  five  bridges  and  three  culverts  on  the 
Provincial    Highway. 

W.\TKH   SIPPI,V — IHHKiATION 

l.owcll.  Maim.— (Official) — Bids  will  be  received  until  10 
a.m.,  June  15,  bv  James  H.  Carmlchael,  Comr.  of  Water-Wks. 
and  Fire  Protection,  for  furnishing  and  installing  a  vertical 
triple  expansion  crank  and  My-wheel  pumping  engine  for  the 
water- work. H 

>Snlcm,  MuMM. — The  contract  has  been  awarded  to  the 
DONAI.D.SON  IKON  CO.  and  the  WARREN  FOUNDRY  & 
MACHINE  CO,  by  the  Council,  for  furniahlng  3500  ft.  of 
36-ln.    water    iimlris 

'AHnrtford,  Cttnn. — Bids  for  the  construction  of  the  east 
dike  In  connection  with  the  Neiiaug  reservoir  system,  known 
as  Contract  9,  were  received  .luiie  2  l)y  the  Board  of  Water 
Commissioners,  as  follows:  Peter  BomnlnnI  *  Co,  Boston. 
Mass.,    I37.87K:    A     T>     Ambrosia.    Hartford,    $47,791;    Borardlno 
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*  ToiniiHottl  I'o  .  Mcrlilon.  141.821;  V.  T.  Lry  t"o.,  HprliiKfl'-lil. 
MiiHM.,  14.1,11!):  l'l<Ti<i»n  KitKliKo'i'lMK  A  ("ontrurtliiK  Co.,  iiiiil- 
foril.  f4J,4i;o:  I.tMiiiiirilo  .MtiKli),  Mi-rliloii,  $::)>,  1  NO;  <'liiiiliH  T. 
ICiiHtlium  I'll..  YuriUrv.  Prim.  |Sll.4ns  •  Coniii'i-llfiit  Onoil  UoiicIh 
.>i  I'onHtrtu-doi)  (\v,  .Srw  nilliilii.  }3.1,iNI;  l.oiilM  L<iiikI<I  tii  llio., 
TorrlnKlon,    j;n.t!TLMr..       NoIimI    .Miiy    20. 

Auburn,  .\.  V.--Thr  rilfiiKftrr  t'o..  Now  York,  him  l>ri>n 
rotitlni'il    by    tlw   olty    to   iimkr   ii    iturvoy   of   tlio    wiitcr   HyMtoin. 

t'nnton.  \.  V.  ((>m.lul>  At  tlu<  ipcont  i-lrrtlon  llir  tlll- 
xclin  (lcr<'iit<'<l  Ihr  iiiknIIoii  to  iNHtir  liondH  fiil  fl'id.iiOO.  tll<i 
priuMMMls  of   which    whm   Io   havi'    hri'ii    viBoil    for   thi-   coMHliiictlon 

of  Ik  niti'itiioii  iiiiiiii      .Noted  Miiy  ::o. 

Hilton,  X.  v.-  .\t  a  rrci'iit  .•IimMIdh  llw  <-I|It.<mim  voI.mI  In 
fiivor  of  iHNiilnK  lioiulH  for  |4'.M>0ll.  IIk-  proi-.-clM  of  which  will 
he   iiMcil  for  tho  onnxtriK'tlon  or  ii   wiili-r  My»li'm.      Noted   Apr    s 

l.lndrnliurMi,  M.  Y.  The  town  eontemiiluleN  oonMtrui'tlnii  ii 
wal<'i     Nvsl.in        l-'red    .Shelde    In    Town    Superv. 

*^rw  \»rk,  N.  \.  ((Ullrlal)  HldM  will  he  received  until 
II  a.m.  .lune  :'l\  hv  the  Hoard  of  Water  .Supply,  M\inlcliial 
ItldK  ,  llorouKh  of  Manhattan,  for  conHtriictliiK  a  coaKiihH  InK 
plant  In  the  town  of  Mt.  I'leanant,  \Ventchenter  County,  uniler 
Contract    .No.    l.'.'.l.      \V.    Hruce   I'ohh   Ih   .Secy,    of    the    Hd. 

'*.\<>w  York.  N.  Y.-- (OlllclaD  — llldM  will  lie  re.'elved  until 
lln.ni.,  .Iiine  "2,  hv  the  Hoard  of  Water  Supply,  Municipal 
HI(1k.,  Manhattan,  ^or  furnlHhliiK  and  InntalllnK  xteel  ladilerH, 
noriles,  etc..   under  I'ontract   No.    10(1.      W.    Hruce   I'ohli    Is   .Secy. 

+  Xow  York.  N.  Y.— (Horou^h  of  M.'inhattan)  —  (Ofllclal)  — 
The  contract  ha.s  been  awarded  to  lUXJIOH.S  &  McMANl'.S.  at 
J42.fir>l.  for  lavlnjr  water  nialn.s  In  various  streelH.  HldM  were 
opened    .May    20.      Noted    May    1,1    and    27. 

Xp«-  York,  N.  Y.- - 1  Horounh.s  of  Manhattan  and   the  Uronx) 

—  (Otllclall  —  Hlil.s  win  he  received  until  2  p.m..  June  14  hy 
William  Williams,  Comr.  of  Water  Supply,  (Jan  and  Klec- 
trldty.  Municipal  Hldn..  Manhattan,  for  furnlahInK  venlurl 
meter  tubes  for  the  Calsklll  supply. 

New  York.  >.  \. —  (HoroUKhs  of  Manhattan  and  the  Bronx) 

—  (tllllclal) — Bids  win  be  received  until  2  p.m..  June  Is,  hy 
■William  Williams,  Comr.  of  Water  Supply.  (Jas  and  lOlec- 
trlclty,  for  ni.ikin>r  alterations  and  Imiirovements  to  the  huild- 
Inn  at  li;i2  Fulton  .\vc.,  Bronx,  an<l  for  convertInK  It  Into  a 
distributing  station    and    for   work    incident;il    thereto. 

^Atlnntir  HlKlilnndM,  X.  J. —  (Ofllclal) — The  contract  has 
been  awarded  to  UOBICUT  W.  SMITH  COKrOUATION,  30 
t'hurch  St.,  New  York,  N.  Y.,  at  $5978.  for  layinn  water 
mains.  Bids  were  received  May  25.  \V.  H.  Franklin  is  Borough 
Clk.      Noted   May   20. 

Jernry  City,  X.  J. — Plans  have  been  completed  for  the  con- 
struction of  the  pipe  line  from  Brookdale  to  the  Summit  Ave. 
reservoir  for  the  Jer.-sey  City  water  supply.  The  estim.-ited 
cost    is   $1,500,000.      Noted    Feb.    11. 

+  >'e«nrk.  X,  J. — The  contract  has  been  awarded  to  MARKS, 
LISSBICIUJKR  &  CO.,  INC.,  Long  Island  City,  N.  Y.,  at  about 
$15,000,  for  furnishing  the  annual  supply  of  pig  lead  and  lead 
pipe  for  the  water-works. 

MorrlMville.  Penn. — The  city  has  been  instructed  by  the 
State  Board  of  Health  to  construct  a  filtration  plant  at  an 
estimated  cost  of  $15,000. 

^-t^Phllndeliihia,  Tenn. —  (Ofncial) — Bids  were  received  May 
25  for  the  improvement  of  the  water  system  as  follows:  Beaver 
EnsineerinK  &  ContractinK  Co..  New  Y'ork,  N.  Y.,  $443,915; 
Cunningham  Pavinji  &  Construction  Co.,  $478,955;  M.  &  J.  B. 
McHueh,  $654,594:  Snare  &  Triest  Co.,  $406,855;  Keystone 
State  Construction  Co.,  $438,645;  KDWIN  H.  VAHK.  712  Lin- 
coln Bldp.,  Philadelphia,  at  $399,963  (awarded  contract):  Peo- 
ples Bros..  Inc.,  $577,250;  Charles  P.  Bower,  $424,380;  Degnon 
Contracting  Co.,  $413,127;  American  Paving  &  Construction 
Co..    $450,531. 

^-^Rldewa^.  Penn. —  (Official) — The  contract  has  been 
awarded  to  GEORGE  I.  THOMPSON  &  CO.,  Clearfield,  at  $4310. 
for  enlarging  the  filtration  plant.  Other  bidders  were:  Horn 
&  Pevling,  Galeton,  $4446;  R.  B.  Tayloer,  Bellefonte,  $4485; 
M.  Applegate  &  Son,  Bradford,  $7055;  John  T.  Minns,  DuBois, 
$4365;  William   Dickinson,  Ridgway,  $5916.      Noted  May  20. 

Covlnirton,  Y'o, — According  to  press  reports  bids  will  be 
received  until  June  15  for  the  construction  of  a  reservoir  and 
for  improvements  to  the  water  system.  Harry  Stevens,  Union 
Trust  Bldg.,  ^Vashington,  D.  C,  is  Engr.  The  estimated  cost 
is   $20,000.     Noted  May  20. 

nineflelil,  YY".  Vn. — The  citizens  contemplate  constructing  a 
municipal    water   system. 

St.  Mnryu,  YY'.  Y'a. — Bids  will  be  received  until  noon,  June 
30,  bv  the  citv  for  constructing  a  concrete  reservoir  with  a 
capacity  of  380,000  gal.  E.  J.  Miller  is  City  Engr.  and  Charles 
Carroll    is    Recdr. 

YYtieeline,  YY'.  Y"n. — C.  B.  Cooke,  City  Engr.,  is  preparing 
plans  for  the  construction  of  a  20,000,000-gal.  water  supply 
system    from   wells. 

TnllapooHa,  Ga. — An  election  will  be  held  June  30  to  vote 
on  the  question  of  issuing  $35,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  water  system. 
Noted    May    20. 

Lakeland.  Fla. — (Official) — Bids  will  be  received  about  July 
1  by  the  Schofield  Engineering  Co.,  Philadelphia,  Penn.,  for 
the  improvement  of  the  water  system.  Plans  are  being  pre- 
pared by  the  Schofield  Engineering  Co.  J.  R.  Boulware  is 
Secy.   Bd.    of   Bond   Trustees.      Noted   Feb.    IS   and   May    20. 

SoottKboro,  Ala. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $5000  in  bonds,  the  proceeds  of  which 
will   be   used   for   the   enlargement   of   the   winter   system. 

Boyle,  MIhm. — The  city  plans  to  spend  $7500  for  the  con- 
struction of  a  water  system.     W.  A.  McDill   is  Mayor. 

Columbia.  Tenn. — The  citizens  contemplate  constructing  a 
water  system   at  an  estimated  cost  of  $100,000. 

-A-Covinirton,  Ky. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Julv  8,  bv  J.  Mason  Howk,  Comr.  of  Pub.  Property,  for 
furnishing  3487  tons  of  c.-i.  pipe  and  20  tons  of  specials  for 
the   water  department. 


I,ralnut<>n,  Ky. — YViitiT  mnlnM  will  ho  laid  by  tho  LkxImk- 
loti  llyihaullc  til  MfK.  Co  from  ItH  puinplliK  Ntatlon  to  M'tntelle 
I'lirU        The    eMtlmnted    ooMi    In    $25,000. 

Altirn,  <»hlu  An  election  will  he  held  Juno  12  to  voto  on 
the  <|uenilon  fif  iHMuInK  $10,000  In  boiiilH,  the  procoiMlN  of 
which  will  he  uMed  for  the  liiipro vemen t  and  onliirKunient  of 
tho  munli'Ipal  wat<'r  layNtetn.  Tho  W.  J.  Hherman  Co.,  Tolerlo. 
IH   KuKr       .Noted    .Nov.    19. 

+Clrveliind.  tlhliH- The  contract  for  thi-  connlrucllon  of  th(? 
HUperNlruci  ure  ol  the  |)lvliilon  Ave.  pumpliiK  Hiatloii  han  been 
uwarde.l  Io  Ihe  F.  W  .MARKS  CO.NSTIirCTIO.N  <*0..  Leader 
NewM    HI.Ik  ,    Cleveland,    at    $233, 8yh.       Note. I    .May     13. 

Cnlunibua,  (»bl»  (Olllclal)  HIdH  will  be  recti  vcd  until  2 
p.m.  Julv  s,  hy  John  1.  .Miller,  Supt.  of  Pub.  WkM.,  foi- 
I 'onNtrui'tliiK  a  d.ini,  waHte  weir  :ind  Hood  n-KUlatlon  KnteH  at 
111.-    caul    reMcrvoIr,    PortnKo    LakeM       .Noted    Mar.    11. 

KnrmerMvlllr,  Ohio-  HonilH  for  $16,000  have  been  voted  hy 
Ihe  <-lli7,i-nH,  the  procei'dH  of  which  will  bo  UMed  for  the 
(onHlruitlon    of    a    water    HyMtem.       A.    F.    (Jllbert    Ih    City    Clk. 

I.ornln.  (Ihio — fllick  A  Wetzel  waH  low  bidder  at  $4397, 
for  ma k Ink  repalrH  and  ImprovementH  to  the  water  HyMtem. 
.Noted   Apr.    29. 

\npolron,  Ohio-  HldM  will  be  received  until  noon,  June  M, 
bv  K  W.  Heller.  Pres  TruHteeH  Public  Affalrn,  for  conHtructIng 
a"water  HoflciiiiiK  anil  nitration  plant  of  1,500,000  gal.  capacity. 
.Noted    Feb.    is  and   Mar.  4. 

Wellinirton,  4lhlu  -HldM  will  be  received  about  July  1  for 
the  i-on.Mlruitlon  of  a  nitration  plant,  the  eMllmated  CO«t  of 
whicli  Is  $35,000.  The  W.  J.  Shermjm  Co.,  Toledo,  Id  Engr., 
arul    It.   L.    W.ildon    Is  Mayor.      Noted   Apr.    1   and   .May   20. 

•fMiirlon,  Mich.-  The  <-onlract  hiiH  been  awarded  to  the 
Tll.WlOUSK  CITV  IRON  WORKS,  Traverse  City,  at  $7500,  for 
conslructing   a    water   system. 

Trnverxc-  City,  MIrli. — Ridn  will  noon  be  received  by  the 
Water   1  )<'|)artnient  for  furnishing  2000  ft.  of  30-ln.  water  pipe. 

+Ilern'yn,  HI. —  (Official) — The  contract  has  been  awarded 
to  T.  H.  IGLEHART,  The  Rookery,  Chicago,  at  $35,342,  for 
liiylng  water  mains  in  Lombard  Ave.  and  In  various  other 
streets.      Oscai-  .N.  I.,indahl  is  Secy.   Bd.  of   Imp.      Noted  May   13. 

+Hrrrin,  III. — The  contract  has  been  awarded  to  the 
PITTSHPRGH  FILTRATION  CO.,  Pittsburgh,  Penn.,  at  $18,- 
1117,    for    constructing    a    filtration    i)Iant.      .Noted    Feb.    18. 

^•PuriM,  III. — The  contract  has  been  awarded  to  HICKEY 
BROS.,  St.  Louis,  Mo.,  at  $49,412,  for  constructing  a  water 
system.      .Noted    Mar.    4    and    May    13. 

+S|>rlnglield,  III. — The  contract  has  been  awarded  to  t^e 
LYNCHBl'RG  FOl'.NDRY  CO.,  Lynchburg,  Va.,  at  $22.70  p-r 
ton,  by  the  Council  for  furnishing  475  tons  of  6-in.  water 
m.ains.      Noted   June   3. 

KllMtvurth,  YY'In. — An  election  will  be  held  June  15  to  v^t' 
on  the  question  of  issuing  $7000  in  bonds,  the  proceeds  "-  T 
which  will  be  used  for  the  improvement  of  the  water  system. 
C.   B.   Wood   is   Village   Clk. 

Fond  du  !,»«•,  YY'In. — Bids  will  soon  be  received  by  the  Boar'd 
of  Public  Works  for  laving  water  mains.  J.  F.  Hohensee  is 
City  Clk.     Noted  Sept.   17. 

Kohler,  YYIm. —  (Fredonia  post  office) — The  citizens  voted  in 
favor  of  installing  water  and  sewer  systems.  Jerry  Donohue 
is  Engr. 

River  Falls.  YY'Ih. — Bids  will  be  received  until  8  p.m.,  June 
17,  by  F.  V.  Williams,  Street  Comr..  for  laying  c.-i.  water 
mains  and   installing  valves  and   hydrants. 

.AmeH,  Iowa — Bids  will  be  received  about  July  1,  according 
to  press  reports,  by  the  Iowa  State  College  for  the  construc- 
tion of  a  new  filtration  plant  at  the  college.  The  estimated 
cost  is  $15,000. 

+Colo,  Iowa — Contracts  have  been  awarded  by  the  town 
for  constructing  a  water  system  as  follows:  DES  MOINES 
BRIDGE  &  IRON  CO.,  Des  Moines,  at  $7985,  for  laving  pipe; 
JfEMPHIS  STEEL  CO.N.STRFCTION  CO.,  Memphis,  Tenn., 
$2674,  for  tower  and  tank;  W.  F.  KCCH.WO  &  CO.,  Des 
Moines,  $2310,  for  building:  MERKLE  HINES  MACHINERY 
CO.,  Omaha,  Neb.,  $1445,  for  pumping  machinery.  Noted 
.\pr.  22  and  May  6. 

Frederioksburur.  Iowa — The  citizens  will  hold  an  election  to 
vote  on  the  question  of  issuing  $10,000  in  bonds,  the  proceeds 
of  which   will   be   used  for  the  extension   of  the   water  system. 

+Oelwein,  Iowa — The  contract  has  been  awarded  to  M. 
TSCHIRGI  &  SONS,  Cedar  Rapids,   Iowa,  at  $4475,  for  driving- 

a   well. 

+OnNlaw,  Iowa — Contracts  have  been  ,awarded  to  the  DES 
MOINES  BRIDGE  &  IRON  WORK.S,  Des  Moines,  for  con- 
structing a  tower  and  tank,  and  to  THO.MAS  H.  WOOLCOX, 
Oglesby.  111.,  for  laying  water  pipe.  Charles  P.  Chase,  Clin- 
ton,  is   Engr.      Noted   May   6. 

Orange  City,  Iowa — Bids  will  be  received  until  June  14. 
according  to  firess  reports,  for  the  construction  of  water  mains 
and  for  moving  the  water  tower.  The  estimated  cost  is  $10,- 
500.      Noted    May    6. 

Sioux  City,  Iowa — The  construction  of  an  additional  pump- 
ing station  and  the  installation  of  a  centrifugal  pump  is 
undt'r  consideration  by  the  city.  Philip  Carlin  is  Supt.  of 
Water-Wks. 

Terril,  Iowa — According  to  press  reports  bonds  for  $8500 
have  been  voted  ly  the  citizens,  the  proceeds  of  which  will 
be    used   for   the   construction    of   a   water   system. 

Bird  iNland,  Ylinn, — Bids  will  be  received  until  June  15  by 
C.  A.  Strom,  Village  Recdr.,  for  making  extensions  to  the 
water  system. 

Duluth,  Ylinn. — Bids  will  soon  be  received  for  furnishing 
800  Water  meters.      D.  A.   Reed   is  Mgr.   Dept.   of  Water. 

RobblnNdale.  Ylinn. — The  Robbinsdale  Civic  &  Improvement 
Association  contemplates  constructing  a  water  system  at  an 
estimated   cost   of   $15,000. 
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Channte.  Kan. — Plans  are  being  prepared  by  the  City  En- 
s-ineer  for  the  extension  of  the  water  system.  C.  G.  Wood  is 
City  Clk. 

Broken  Botr.  Xeb. — Bids  will  soon  be  received  for  the  con- 
struction of  water  and  electric-light  systems.  Charles  F. 
Sturtevant,  Holdrege,  is  Engr.     Noted  Apr.  1  and   22. 

+Cere!»co.  Neb. —  (Official) — The  contract  has  been  awarded 
to  the  IXTER-MOUNTAIX  BRIDGE  &  CONSTRUCTION  CO., 
Tecumseh,  at  $8900,  for  constructing  a  water  system.  Other 
bidders  were:  A.  A.  Dobson  Co.,  $9100;  George  \'lasnik,  fSOSO; 
Elkhorn  Construction  Co..  $9145:  Katz  Construction  Co.,  $9250: 
A.  B.  Price,  $9240.  Grant  &  Fulton,  Lincoln,  is  Engr.  Noted 
Apr.   S  and  May  13. 

Millisan,  Neb. — The  Martz  Engineering  Co.,  Lincoln,  is 
preparing  plans  for  the  construction  of  a  water  system. 
The    estimated    cost    is    $9000. 

Sterling:,  Neb. — .\n  election  will  be  held  June  IS  to  vote  on 
the  question  of  issuing  bonds  for  $21,000.  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  water  system. 
Grant  &  Fulton,  Security  Mutual  Life  Bldg.,  Lincoln,  is  Engr. 
Noted   May   6. 

SyracoMe,  Neb. — Plans  are  being  prepared  by  the  Mertz 
Engineering  Co.,  Lincoln,  for  the  installation  of  water  and 
electric-light  systems.     The   estimated   cost   is  $20,000. 

Anamoosa.  N.  D. — Plans  are  being  prepared  for  the  con- 
struction of  a  municipal  water  system  to  cost  $10,000.  E.  C. 
Waydiman  is  City  Clk.     Noted  May  27. 

Judith  Gap,  Mont. — The  citizens  will  vote  June  14  on 
a  bond  issue  for  $12,500,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  water  system.  Gerharz  &  Jaqueth, 
Great  Falls,  is  Engr.     Noted  Apr.   1  and  May  27. 

>Vhltehall,  Mont. —  (Official) — See  item  under  "Sewers." 
Bntler,  Mo. —  (Official) — Bids  will  be  received  until  2  p.m., 
June  22,  by  J.  F.  Smith,  City  Clk.,  for  furnishing  material 
and  constructing  a  filtration  plant.  Harper  &  Stiles,  Grand 
Ave.  Temple,  Kansas  City,  is  Engr.  Noted  June  IS  and  July 
23,   1914. 

Pissott,  Ark. — The  city  will  install  a  water  system  at  an 
estimated  cost  of  $40,000.  Albert  C.  Moore,  Frisco  Bldg., 
Joplin,  Mo.,  is  Consult.  Engr.  and  J.  M.  Myers  is  Chn.  Water 
Comn. 

+DaIIa!i,  Tex. — The  contract  has  been  awarded  to  J.  E. 
FAUCETT,  at  about  $20,000,  by  the  Southern  Methodist  Uni- 
versity for  constructing  part  of  the  water  system.  Noted 
June   3. 

Twin  FallH,  Idaho — The  City  Council  contemplates  install- 
ing  a   municipal   water   system.      Noted   Dec.    24. 

Reno,    Nev. — A    water    system    will    not    be    constructed    as 

previously  planned.     J.   R.   Parry   is  City  Clk.     Noted  May   29. 

Aberdeen,  'Wash. — J.  M.  Phillips,  Mayor,  advocates  bonding 

the   city  for   $100,000,  the  proceeds  of  which   will   be   used  for 

the   construction   of  the  Wynooche   water   system. 

Spokane,  AVash. — The  County  Homes  Water  Co.  will  con- 
struct a  water  system,  the  estimated  cost  of  which  is  $80,000. 
North  Powder,  Ore. — The  citizens  are  petitioning  the 
Council  to  call  an  election  to  vote  on  the  question  of  issuing 
$20,000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
construction   of   a   water   system.      Noted   Apr.    29. 

Pendleton,  Ore. — Bonds  for  $40,000  have  been  sold.  The 
proceeds  will  be  used  for  the  extension  of  the  water  system. 
Davln,  Calif. — The  Davis  Water  Co.  is  preparing  plans, 
according  to  press  reports,  for  the  enlargement  of  its  system. 
Red  BlnlT,  Cnllf. — A  pumping  plant  and  distributing  system 
■will  be  installed  at  the  Blossom  Ranch.  The  estimated  cost 
is    $20,000.      George    Stephenson    is    Supt. 

Heapeler,  Ont. — Bids  are  being  received,  according  to  press 
reports,  for  the  construction  of  a  water  system.  Bowman  & 
Connors,   Berlin,   is   Engr.     Noted   Jan.   28. 

I..ondon,  Ont. — Bids  will  soon  be  received  for  the  installa- 
tion of  electrically  operated  and  controlled  sluice  gates  at 
the  pumping  station.  E.  V.  Buchanan,  City  Hall,  London,  is 
Gen.  Mgr.,  Bd.  of  Pub    Utilities.     The  estimated  cost  is  $20,000. 

Marmora,  Ont. — The  Council  contemplates  constructing  a 
■water  system  for  fire  protection  at  an  estimated  cost  of 
$10,000.      H.    W.    Sabine    is    Clk. 

liVlndMor,  Ont. — The  Council  plans  to  lay  seven  miles  of 
water  mains.     W.  A.  Hanrahan  is  Secy. 

Kamnaok,  Sank. — The  city  has  authorized  the  Improvement 
of  the   water   system   at   an   estimated   cost   of   $3r>,000. 

Baminno,  Altn. — Bids  will  be  received  until  June  19  by 
G.  B.  U  Bond,  Town  Clk.,  for  furnishing  one  750-gal.  turbine 
water  pump.      Plans  are  on  file  with  the  clerk.      Noted   Feb.   11. 

Dnnran  Station.  B.  C. —  (Official) — We  have  been  advised 
that  the  city  does  not  Intend  to  construct  a  water  system. 
Noted  Mar.  11. 

SKWKRS 

Gonir,  N.  H. — The  City  Council  has  voted  to  appropriate 
115,000   for   the   construction   of  sewers. 

Bonton.  Man*. — Bids  will  he  received  until  noon,  June  11, 
by  Patrick  O'Hearn,  Actln.*?  Comr.  of  fub.  Wka.,  for  th« 
construction  of  sewers  and  drains  In  MontmorencI  Ave.  from 
Orient  Ave.,  600  ft.   westerly. 

Ronton,  Manx. — Bids  will  be  received  until  noon,  June  15. 
by  I'iitrlrk  O'Hearn,  Acting  Comr.  of  I'ul).  Wks.,  for  the 
construction  of  sewers  In  Temple,  Hlllcrest,  Lorette  and  ElKln 
St. 

Bonton,  Mnaa. — Bids  will  be  received  until  noon,  June  Ifi, 
by  I'iitrlck  O'Hearn,  Arllnif  Comr.  of  I'lib.  Wks.,  for  the 
construitlon    of   the   Mattnpiin    Brook   conduit   In    Delhi   St. 

4FltehbiirK.  Mnnin.  -  (' >fficlnl>.  -  The  CDntnict  far  the  con- 
ntruetlon  of  the  liemls  ltd.  siphon  ('onnectlon  with  the  main 
se-er  hns  been  awarded  to  V.  A.  CAH8IDY,  Fitchburfc,  nt 
$711.3.      Noted    May    13. 

^Newton,  Maaa. —  (Omclnl) — The  conlrnct  for  the  construc- 
tlrm     of    sewers     In     various    atreeta    has     been     uwiirded     to 


-ANTHONY  BARUFFALDI,  9  Parker  PI.,  Somerville,  at  $11,714. 
Noted   May    6. 

Northampton,  Mass. — The  city  contemplates  appropriating 
$10  000  for  the  construction  of  sewers  in  the  West  St.  and 
Hospital  Hill  sections  and  for  the  establishment  of  a  pumping 
station. 

Providence,  R.  I. — The  city  contemplates  the  construction 
of  sewers  in  nine  streets. 

Danbury,  Conn. — The  citv  contemplates  the  construction 
of  a  sewer  in  Ninth  .\ve.,  estimated  to  cost  $10,900. 

-A-Bast  Port  Chester,  Conn. —  (Port  Chester,  N.  Y.,  post  office) 
—  (Official) — Dalev  &  Merritt.  Port  Chester,  N.  Y.,  submitted 
the  lowest  bid  at  $12,911  for  the  construction  of  a  sewage- 
disposal  plant.     Clyde  Potts,  30  Church  St.,  New  York,  is  Engr. 

+Hnntinston,  N.  Y. — (Official) — The  contract  for  the  con- 
struction of  a  sewer  svstem  and  sewage-treatment  works  has 
been  awarded  to  FR.\NK  NORDONE.  Mt.  Vernon,  N.  Y.  at 
$77,949.  Other  bids  were;  Fred  E.  Gross  &  Son,  Yonkers, 
$79,302;  Lincoln-Steele  Fleming  Co.,  New  York,  $81,523;  Peter 
D'-^mato,  Newark,  N.  J.,  $S6,530;  Murphy  Bros.,  Brooklyn, 
$86,75S;  Peace  Bros.,  Flushing,  $SS,994;  Henry  W.  Golden  & 
Son,  Inc.,  Troy,  $89,078;  John  C.  Schrade,  Inc.,  Brooklyn,  $94,- 
788:  Daly  &  Merritt,  Port  Chester,  $104,101;  Frank  Puglia, 
Paterson,  N.  J.,  $114,466;  North  Eastern  Construction  Co., 
New  York,  $119,783;  Joseph  Jennings,  Brooklyn,  $130,271; 
Frank  Merendino,  Inc.,  Brooklyn,  $155,675.  George  Fuller,  170 
Broadway,  New  York,  is  Engr.     Noted  May  27. 

Kenmore,  N.  Y. —  (Official) — At  a  recent  election  the  citi- 
zens voted  to  issue  $20,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  sewer  system.  E.  W. 
Johnson   is  Village   Clk.     Noted   May   20. 

+Medina,  N.  Y. — The  contract  for  the  construction  of  an 
addition  to  the  sewer  system  has  been  awarded  to  FRANK 
S  &  ANTONY  SPOSATO.  406  North  Clinton  St.,  Syracuse,  at 
$4176. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  June  2  by  L.  H.  Pounds,  Borough  Pres.,  for 
sewer  construction,  as  follows:  (a)  constructing  sewers  in 
Ave.  I  and  East  3rd  St.,  (b)  constructing  sewers  in  Eastern 
Parkway  and  Classon  Ave.,  (c)  constructing  sewers  in  West 
37th  St.  and  Surf  .-^ve..  (d)  constructing  sewers  in  Hemlock 
St.,  (e)  constructing  sewer  basins  in  Coney  Island  Ave.,  (f) 
repairing  sewers   in   McKibbon   St.,   D.   Donegan   Co.,    (a)    19',, 

(b)  97%,    (c)    84'7:   F.    Merrindino,   Inc.,    (a)    83.5<~r,    (b)    120"-/, 

(e)  125%;    Stanhope    Contracting   Co.,    (a)    90^^^,    (b)    115.44%, 

(f)  125%;  P.  Tomasetti,  (a)  73.41'',,  (b)  129%,  (c)  79%,  (e) 
110%:  J.  A.  Morrison,    (a)   96.07%;  Murphy  Bros.,   (a)   74*/i,%, 

(c)  81%,  (f)  109%;  B.  Paconl  &  Sons,  (a)  74%,  (d)  95%;  A.  A. 
Dumproff,  (a)  79%,  (b)  85%,  (c)  103%,  (d)  105%,  (e)  100%, 
(f)    110%;   Joseph   Jennings,    (a)    92.85%,   (b)   128%,   (c)    89.3%, 

(d)  104%,  (f)  90'-;;  S.  Paconl  &  Sons,  (a)  72.5%,  (e)  125%; 
A.  Soreano,  (a)  85'",:  Ward  &  Tully,  Inc.,  (c)  111%;  T.  A. 
Pellagrino  Construction  Co.,  (a)  86.66%.  (d)  113.93%,  (f) 
87.94%;  P.  J.  Donlin  Contracting  Co.,   (c)   85%,   (f)   95%. 

+New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official)  — 
The  contract  for  the  construction  of  sewers  in  Liberty  St. 
from  Nassau  to  Broadway  has  been  awarded  to  the  LACONIA 
CONSTRUCTION   CO.,   at    $5778.      Noted   June   3. 

+OsweKo,  N.  Y. —  (Official) — Bids  were  received  June  1  by 
the  Department  of  Public  Works  for  sewer  construction  as 
follows:  ARTHUR  J.  SHAW,  Batavia,  Contract  L,  $4922, 
Contract  M,  $2359,  Contract  N,  $10,693,  Contract  O,  $1307. 
Contract  P.  $2958  (awarded  contracts);  E.  J.  Schem,  Fulton, 
Contract  N,  $12,810;  James  Fennell,  Oswego,  Contract  N, 
$12,905,  Contract  O,  $2000,  Contract  P,  $3724;  Angelo  Falvo. 
Oswego,  Contract  L,  $6940,  Contract  M,  $2776,  Contract  N, 
$11,612,  Contract  O,  $1566,  Contract  P,  $3338;  Antonia  Mondo, 
Syracuse,  Contract  L,  $6426,  Contract  M,  $2645,  Contract  N, 
$16,766,  Contract  O,  $1786,  Contract  P,  $3175;  Samuel  Bonn, 
Syracuse,  Contract  L,  $7371,  Contract  M.  $2890.  Contract  N". 
$14,206,  Contract  O,  $2071,  Contract  P  ,$4120;  Charles  Bonn, 
Syracuse,  Contract  I^,  $6458,  Contract  M,  $3019,  Contract  O, 
$1571,  Contract  P,  $3506;  Luciano  Tremiti,  Oswego.  Contract  M, 
$2836,  Contract  O,  $2125,  Contract  P,  $1258;  Raffaelo  Compo, 
Oswego,  Contract  M,  $2946,  Contract  P,  $4654;  Joseph  Zaia, 
Oswego,  Contract  M,  $3107;  Bati  &  Lafurtuna,  Oswego,  Con- 
tract O,  $1661.  Charles  W.  Linsley  is  Comr.  of  Pub.  Wks 
Noted   May   27. 

PerrysburK,  N.  Y. — Bids  will  be  received  until  11  a.m., 
June  16,  by  F.  G.  Ward,  Comr.  of  Pub.  Wks.,  for  the  con- 
struction of  a  sewage-disposal  plant. 

+Syraeuse,  N.  Y. — The  contract  for  the  construction  of  a 
sewage-disposal  plant  has  been  awarded  to  the  P.  J.  SULLI- 
VAN CO.,   at   $7835.      Noted   May   27. 

Atlantic  HiKhlnnds,  N.  J. — .\n  election  will  soon  be  held 
to  vote  on  the  question  of  issuing  $25,000  in  bonds,  the  pro- 
ceeds of   which   will   be   used    for   the   construction    of   sewers. 

liiiyonne,  N.  J. — Bids  will  be  received  until  4  p.m.,  June  15, 
by  the  Board  of  Commissioners  for  the  construction  of  a  por- 
tion of  the  main  sewer  In  the  Second  and  Fifth  Wards. 

Camden,  N.  J. — Bids  will  be  received  until  8  p.m..  June  21. 
by  the  Street  and  Highway  Committee  for  the  construction  of 
sewers  In  various  streets.     Noted   May  13. 

t'lllTslde  Park,  N.  J.— (Cllffslde  post  office) — (Official)  — 
Bids  will  bo  received  until  8  p.m..  June  14.  by  the  City  Coun- 
cil for  the  construction  of  Section  1  of  the  trunk  sewer  line. 
P.    !■;.   Brundage   is   Borough  Clk. 

^lladdonHeld.  N.  J. — The  contract  for  the  construction  of 
storm  sewers  has  been  awarded  to  M.\NWAR1NG  &  CUM- 
.MINCS.    Philadelphia,    Penn..    at    $fit;34. 

Pitman,  N.  J.  -The  city  contemplates  the  construction 
of  a  sewer  system  and  two  sewage-disposal  plants.  The 
estimated   cost    Is   $91,000. 

Prospect  Park,  N.  J. —  (Paterson  post  office) — Plans  are 
being  prepared  for  the  construction  of  a  sewage-disposal 
plant.      H.   J.    Ihuiler,    City    Hall,    Paterson,    Is   Engr. 

WoodhridKC,  N.  J.— Bids  will  bo  received  until  S:30  p.m.. 
June  16,  by  the  Township  Committee  for  the  construction  of 
10-  and  S-ln.  vltrllled  iiipe  sewers  In  connection  with  the 
Port    Ile.idliig   sewer   project.      A.    Keyes    Is  Clk. 

Ilcnver  Kallx,  i'enn, — .\t  n  recent  election  the  citlscns  voted 
to   Issue   $40,000   In    bonds,   the   proceeds   of   which   will    be   used 
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for  tli«  I'oiiHtrui'llon  of  n  rpwiiK<<-(1liipoMitl  iiliiiit,  nil  ouiriill 
i«'\vi-i  uiiil  for  tlio  i-uiii|iliitluii  of  11  Miinltiiiy  itowur  iiytituiii. 
Nolf.l   Apr.    11. 

^ICItrnhurith,  IVnii.  Thr  funliiiiM  fur  tho  <M(nHtnirlli>ii  of 
i>  M.>WMKi'-.llf<|..i-.iil  pliiiil  liiiH  l>«M>n  iiwiiMloil  111  tlui  ri'I'T  ("i)N- 
STUrCTION  I'll.  nilKliiiiKh.  at  t2:!..10il.  illhiT  IiIiIh  well':  C. 
II.  lliiKk'iirl,  K.^.'.'a;.  I.tiuiiiln  ,«  KliiK.  )27.1.11i;  Diiki-y,  ):!(I.:4'.l. 
Ni.tiMl   Mi\    i:i. 

Srrniitaiii,  I'riin.  I'laiiH  Iuivk  boon  iirciiitri'il  fur  Uik  cnn- 
Htriirlloii  of  :i;i.7LM  fl  cif  Bi>w«'rn  In  Iho  ilHl  W'uril.  \V.  M 
Sluinli    I.M    City    I'.iinr 

.Sitiilh  HroMimt  IIIp.  IVnn.  IIIiIh  will  li<<  ri<>-i<lvi<<l  tinlll  IloiiM, 
JiiHf  II.  l>y  T.  A.  \V:iKKiiiii<r.  HnroiiKli  Si'cy.,  for  tlu'  I'oii- 
Mtriicl  Ion  or  scwi-m      I,,  (i.   MoHlfimr  Ih  IiuruuKl<    lOiiKr. 

^Ilnltlniorc,  Mil.-  Tlio  i-on(riict  for  llio  <-oiiHti'iiftlon  of 
Htoriii  WMliM'  iliiilMH  In  viirlouN  HtrcotH  liiiH  lu'i'ii  nwiirilcil  to 
SLACK     \     .'^l.ACK    CO.    at     |'.'9.'.l3:i. 

I':iiii«oii,  Md.  The  I'oiilract  for  the  conMtructlon  of  MludK^ 
mill  .saiiil  tllt.'i-  lii-il.s  al  tho  Hi<\vitK<'-illn|><>Hal  Ii'aiit,  iinM  for 
oxti-iiillMK  111!'  .Moulh  outfall  xi'wrr  will  iiroliahly  '«<•  iiwarclod 
to   C     \V.    .><lnnian.    lOuHton.   at    $11,100.      Noliil    May    fi. 

Pnyton,  V»  -    Sim>  Item  iiiiiirr  "LIkIiI.    Ili-at  ami   Power." 

Mill  <  reek.  \\.  \  n.— Th.>  city  lontPinplatiM  llii-  foiiMlruc- 
tloii    of   a    .-^iwrf    MV.Mlcin.      Ilnrtoii    \VII»oti    Ih    ICiiKr. 

\Vliin«oii  Snicni.  K.  <'.-  -iUilH  will  l)0  rori'lvfil  until  Juno  15 
by  tho  flly  for  Ilii-  oonslrui-tlon  of  a  r«>lnforc<Ml-<-oncri-te  how- 
nK<'-<l'-'<l>o.><al  plant  aiul  oxttMicllnir  tli<<  xowcrH  about  2  H  tnllcs. 
J.  1,.  Wuillow  Ih  lOn^r.  niul  L.  F.  Owi-n  Is  t'hn.  of  Scwor  Com. 
Noted   iVt.    S. 

TnllnponNn,  iin. —  At  a  reront  election  tho  olt!7.ona  voted  In 
favor  of  Issulii*;  $.%(I00  In  bonds,  the  proeeeds  of  which  will 
bo    used    for    the   construction    of   sewors.      Noted    May    20. 

^Mlniiil.  Kin. — The  contract  has  been  awarded  to  J.  J. 
Ql'lNN  i'i*.  for  constiuctliiK  about  six  miles  of  sewers.  This 
Is  the  lliird   section  of  the   18-nille  sewer  contract. 

Trnnpii.  Kin. —  Homls  for  $2.'>fl.000  have  been  voted,  the  pro- 
ceeds of  which  will  be  used  for  the  completion  of  a  sewer 
system.       K.    11.    Martin    is    City    KnRr.      Noted    Apr.    2!t. 

Okolonn,  MUn.— Hids  will  be  received  until  8  p.nu  .lune  IS. 
bv  .1.  H.  Pavls.  Citv  C\)<..  for  sewer  construct'on.  Frank  L.. 
Wilcox.    .'Syndicate   Trust    Hld^r..    St.    Louis.    Mo.,    is    Entfr. 

l.esliiK<on,  Ky. — Prelimlnarv  i>lans  are  being  prepared  by 
S.  T.  Crecelii's.  ICngr.,  Louisville,  for  the  construction  of  a 
sewape-disposa!  plant.     Noted  June  3. 

+rinelnnn<l,  Ohio — (Official) — The  contract  for  sewer  con- 
struction has  been  awarded  to  WFLLING  &  FRANZ.  Cin- 
cinnati,  at   $37,177.     Noted   May   6. 

+rirvrlnnd,  Ohio — (Olflclal) — The  contract  for  the  con- 
struction of  the  Superior  Ave.  sewer  has  been  awarded  to  the 
AM.VTA  CONSTRUCTION  CO..  Cleveland,  at  $23,239.  Noted 
June   3. 

DeHance,  Ohio — (Offlciall — All  bids  received  June  1  for 
sewer  construction  have  been  rejected.  New  bids  will  be 
received  until  June  17  by  Clayton  M.  Rath.  Dir.  of  Pub.  Ser. 
Noted  May  27. 

FIndlny,  Ohio — (Official) — Bids  were  received  June  5  by 
the  Director  of  Public  Service  for  the  construction  of  Hager- 
man  Run  Conduit  as  follows:  b.  Renick.  Findlay.  $20,635;  Ma- 
rion Construction  Co.,  Marlon,  $22,930;  Summers  &  Hardin, 
Lima,  $21..")Sr);  William  Wilson,  Findlay,  $2.5,000;  Whaley  & 
Edwards,  Milan,  Mich.,  $23,291.  H.  A.  Glathart  is  City  Engr. 
Noted  June  3. 

(ienevn,  Ohio — Bids  will  soon  be  received  by  W.  E.  Morgan, 
Clk.,  for  the  construction  of  a  sewage-disposal  plai.:  The 
estimated   cost   is   $27,000. 

Llndennnld,  Ohio — 'Hamilton  post  office) — Flans  are  being 
prepared  for  the  con  truction  of  a  sewage-disposal  plant  and 
a  sewer  system.      F'ank   E.   Weaver  is  City   Engr. 

+Marlon,  Ohio — The  contract  for  the  construction  of  sewprg 
in  Indiana  Ave.  has  been  awarded  to  SCOTT  &  WEST^<.\,  at 
$16,195;  to  HARRY  KOHBARGER,  at  $6318,  for  constructing 
sewers  in   Pleas.int  St.     Noted  Apr.   29. 

+Rittmaii,  Ohio — (Official) — The  contract  for  the  construc- 
tion of  a  sewer  system  has  been  awarded  to  SHULLO  BROS 
&  NICKELES,  Canton,  at  $1S,198.  The  six  next  lowest  bids 
were:  E.  M.  Scheflow,  Elgin,  III.,  $19,998;  William  H.  Hunt  & 
Son,  Akron,  $20,661;  McLoughlin  Construction  Co.,  Pittsburgh, 
Penn.,  $20,764;  Boyd  &  Cook.  Dayton.  $20,907;  W.  J.  Irvin, 
Greenville,  $21,731;  C.  A.  Pierce,  Rittman,  $24,366.  There  were 
18   bidders.     Noted  May   6. 

+Rittinaii,  Ohio — (Official) — The  contract  for  the  construc- 
tion of  a  sewage-treatment  plant  has  been  awarded  to  C.  A. 
PIERCE.  Rittman.  at  $29,045.  Other  bids  were:  Thomas  P 
Egan,  Cleveland.  $33,120;  W.  S.  Newhall,  Cleveland,  $33,458" 
Kent  Construction  Co.,  Kent,  $32,362;  T.  Wildeson  &  Son, 
Mansfield,  $32,332;  Pitt  Construction  Co.,  Pittsburgh,  Penn., 
$32,205;  J.  M.  Bick,  Toledo,  $32,699;  Dequesne  Contracting  Co., 
Pitt.sburgh,  Penn.,  $35,686;  J.  C.  Devine  Co.,  Alliance,  $36,029; 
C.  N.  Haggart,  I'ittsburgh,  Penn..  $35,332;  Lowensohn  &  Ule, 
Cleveland.  $34,609;  R.  T.  Bailey,  Kent,  $32,6,S9;  W.  H.  Ralstron, 
Mt.  Vernon.  $35,026.  R.  Winthrop  Pratt,  Cleveland,  is  Consult. 
Engr.     Noted  May  6. 

ZnnrMvlIIe,  Ohio — Bids  will  be  received  until  noon,  June  21, 
by  the  Director  of  Public  Service  for  the  construction  of 
sanitary   sewers,  also   for   improving  sewers   in   Kelley   St. 

Frankfort.  Ind. —  (Official) — Bids  will  be  received  until  2 
p.m.,  June  17,  by  C.  H.  Cohee,  City  Clk..  for  the  construction 
of  the  South  West  District  sanitary  sewer  and  the  South 
West  Local  sanitary  sewer.  The  estimated  cost  is  $14,650. 
R.    H.    Boynton    is    City    Engr.      Noted    June    3. 

Flint,  Mich. — Bids  will  be  received  until  3  p.m.,  June  16, 
by  D.  E.  Newcombe,  City  Clk.,  for  the  construction  of 
sanitary   sewers. 

Grand  RapidH,  Mich. — Bids  will  be  received  about  July  1 
for  the  construction  of  six  miles  of  8-  to  is-in.  pipe  sewers 
and  a  sewage-disposal  plant.  The  estimated  cost  is  $50,000 
and  $10,000,  respectively.  James  R.  Rumsey,  400  Houseman 
Bldg.,  East  Grand  Rapids,  is  Engr. 


«  hlenico.  III.— llldM  will  be  received  until  Juno  24  by  John 
Mi'ililliii.  Clk.,  Kiiiillary  IHhI,  for  the  cunHtructlon  of  tlm 
Calunii't    liilerci-plliiK   Sewer,   Contract    .N'o.    3. 

Oltnnii,  III.  -lildM  will  be  received  until  10  a.m.,  June  H. 
by  till'  lloiird  of  l<uvul  linprovoiiientii  for  tliu  cunHtructlon  of  u 

He  Wi  I     «)  Hlfin. 

^I'rurln,  III.-  The  contrail  for  tho  cunHtructlon  of  the 
iiipi  thw  i-Mli'i  n  nei'lliiii  of  the  .S'lii  th  I'eoiln  Hewer  ban  been 
awai.lid   to   the  A.   I  >.  Tl  H  >.\I  pS<  ».\  <'o.  at   $r.l2H.      .Noliil  June  3. 

^lliM-kford,  ill.  The  lloiiid  of  Local  llnproviiiientH  han 
awiinli'il  III.'  roritract  In  ToLI';  *  CO.,  at  $111110,  fur  the  coii- 
HliuilloM    of   HeweiM    III    AdiiiiiH,    CriiMby   a  lid    .MoiitaKUe    Ht. 

iflirern  liny.  Win. — The  cuntriict  for  newer  conntructlon 
luiH  been  inviirdeil  lu  (.'.  P.  FLATLEV,  (Sreeii  Hay.  iiIdH  wore 
opened    .May    27. 

Kuhirr,  Win.  -(Frudonla  poiit  ofllco) — 8co  Item  under  "Wa- 
ter .Supply      IrrlKatlon" 

+lien»Hbn.  \\  Ih.-  The  contract  for  the  con»tructlon  of  the 
lIiUi  plan  of  Mloriii  HewcrH  han  been  awarded  to  A.  II. 
PUA.VCi:,    C.ranil    Rapids,    Mich.,   ut    approximately    $102,000. 

MIlMniikee.  WU.  John  K.  Caney  Co.,  1214  Oliver  Hldtr.. 
PltlsbuiKh,  Penn,  Hiibiiillted  the  lowcHt  bid  at  $193,422  for 
the  lon.stiiiitloii  of  lntercei)tlnK  HewerH  and  for  making  coii- 
ni'CtloiiM    Willi    the    West    Kld<!    sewer. 

Ilnrlnr,  Win.  P.JilK  will  be  received  until  10  a.m.,  June  12, 
by  the  Hoaiil  of  Public  Works  for  ihc  conBtructiun  of  sewerH 
In    Washington   A  v.    from    West    Blvd.    to   Lathrop   Ave. 

Itl|>»n.  \\  Ih.-  (OIIIcl:il) — .\o  bids  were  rc-'-ived  May  31  by 
the  Hojird  of  Public  Works  for  the  reconstruction  of  the 
southeastern  bed  of  sewers.  C  L.  Pratt  is  City  Engr.  and 
J.   W.    I'ierce    is   City    Clk.      Noted    .May    6. 

+WnukrHhn,  WIh. — The  Board  of  Public  Works  has  award- 
ed the  contract  for  tho  construction  of  7364  Iin. ft.  of.  san- 
itary sewers  to  FRANK  C.  CARYLL,  Waukesha,  at  $4,584. 

+W«'Nt  Alllh.  WIh. —  (Offlcial) — The  contract  for  the  con- 
struction of  sewers  h.is  been  awarded  to  the  PUBLIC 
SERVICE  CONSTRlTf^TION  CO.,  Omaha,  Neb.,  at  $8071.  Other 
bids  were:  A.  C.  .Schrertis,  Manitowoc,  $8439;  Kroening  Con- 
struction Co.,  Milwaukee.  $8703;  F.  E.  Kaminski.  Watertown, 
$9134;  James  B.  Forristal.  Milwaukee,  $9229;  C.  J.  Morlty, 
West   Allis,   $93X9.      Noted    May    13. 

Clinton,  Iowa — Bids  will  soon  be  received  for  the  con- 
stru<:tioii  of  apiiroximately  1  Vi  miles  of  sewers  In  District  No. 
2.      J.    G.    Thoriie   is    Engr. 

I,nke  MIIIh,  Iowa — (Offlcial) — Bids  will  be  received  until  7 
p.m.,  June  14,  by  O.  N.  Styve,  Town  Clk.,  for  the  construction 
of  a  sewer  system  and  a  sewage-disposal  plant.  The  estimated 
cost  is  $25,000.     Noted  May  20. 

+Mt.  Ayr,  Iowa — (Official) — The  contract  for  the  construc- 
tion of  a  sewer  has  been  awarded  to  the  MATHEWS  CON- 
STRUCTION CO..  Kansas  City,  Mo.,  at  $32,071.  E.  T.  Archer 
&  Co.,  406  New  England  Bldg.,  Kansas  City,  Mo.,   is  Engr. 

Duluth.  Minn. — The  City  Council  contemplates  appropriat- 
ing $10,000  for  the  construction  of  storm  sewers  and  $13,000 
for  the  construction  of  sanitary  sewers. 

+Duluth,  Minn. — The  contract  for  furnishing  sewer  ma- 
terial for  the  se,HSon  of  1915  has  been  awarded  to  the  DU- 
LUTH   BUILDERS'    ST'PPLY    CO.    at    $18,695. 

RooheHter,  Minn. — Bids  will  soon  be  received  for  the  con- 
struction  of  sewers.     J.  C.   Utton   is  City   Engr. 

+St.  Peter,  Minn. — The  contract  for  sewer  construction  has 
been  awarded  to  L.  OVERN.  at  $7220. 

AVinoua,  Minn. — Preliminary  plans  are  being  prepared  by 
H.   B.   Walling,   City  Engr.,   for  the   construction   of  sewers. 

Omahn,  IVeb. — Low  bids  for  sewer  work  were  received  by 
•.M-  Sewer  Commission  from:  J.  J.  Hannigan  Co.,  at  $18,230, 
for  sewers  in  5lEt  .-il.  and  Poppleton  Ave.;  A.  G.  Schreiber, 
at  $1180  and  $53,495,  re.-pectively,  for  sewers  in  Grant  St. 
and  Mil!?r  Park.     Noted  June  3. 

Mandan,  N.  D. — The  city  contemplates  the  construction  of 
storm   sewers  estimated   to   cost   $35,000. 

Minot,  IV.  n. — E.  J.  Thomas,  City  Engr.,  is  preparing  plans 
for  the  construction  of  sewer?  east  and  south  of  Riverside 
Park.     The  estimated  cost  is  $20,000. 

AVhitehall,  Mont. —  (Official) — The  city  contemplates  the 
construction  of  a  sewer  svstem  and  water-works.  "Ttie  esti- 
mated  cost   is   $30,000.      George   E.   Baker   is   City   Engr. 

-A^KIrksville,  Mo. —  (Offlcial) — Bids  will  be  received  until  7 
p.m.,  June  28.  by  C.  E.  Murrell.  Mayor,  for  the  construction  of 
storm  sewers  in  the  Joint  fc>orm  Sewer  District  No.  3.  C.  V. 
Dowing  13  Engr.  and  O.  D.  McKasson  is  City  Clk. 

Beaumont,  Tex. — At  a  recent  election  the  citizens  voted  to 
issue  $30,000  in  bonds,  the  proceeds  of  which  w^ill  be  used 
for  the  construction  of  sewers.  C.  L.  Scherer  is  City  Engr. 
Noted   May   6. 

4'DalIaH,  Tex. — The  Southern  Methodist  Universitv  has 
awarded  the  contract  to  the  WINSLETT-ELDRERGE  (iO..  at 
$6000.  for  constructing  about  one  mile  of  10-in.  sewer.  "This 
will    complete    the    main    sewer    work    on    the    campus. 

Tulsa,  Okla. — The  city  contemplates  holding  an  election 
to  vote  on  the  question  of  issuing  $100,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  sewers. 
T.  C.  Hughes  is  City  Ergr. 

Knnmclaw,  >VaHh. — The  City  Council  contemplates  the  con- 
struction of  sewers  in  Cole,  Well,  Porter  and  M.arion  St.  and 
in    Lincoln    and    Monroe    Ave.      The    estimated    cost    is    $11,000. 

Olympia,  AVaMh. — The  city  will  construct  a  trunk  sew€t 
in  Franklin  St.  from  Maple  Park  to  llth  St.  The  estimated 
cost  is  $12,000 

Seattle,  >Vn»h. — .\ccording  to  the  report  submitted  to  the 
City  Council  by  A.  H.  Dimock.  City  Engr.,  the  estimated  cost 
of    constructing    the    Ballard    Trunk    sewer    is    $40s.654. 

Forest  Grove,  Ore. — It  is  reported  that  the  City  Council 
is   considering   plans   for   the   construction   of  a   sewer   system. 

Portland,  Ore.  —  Plans  are  being  prepared  by  E.  Sharp. 
Engr..  for  the  reconstruction  of  the  Tanner  Creek  sewer  from 
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Washingrton  St.  to  the  Willamette  River.  The  estimated  cost 
is   $300,000. 

EI  Centre,  Calif. —  (Official) — At  a  recent  election  the  citi- 
zens voted  to  issue  $250,000  in  bonds,  the  proceeds  of  which 
will  be  used   for   the  construcaon  of  a   sewer  system. 

Frewno,  Calif. — The  Board  of  Trustees  contemplates  hold- 
ing a  special  election  to  vote  on  the  question  of  issuing  $300,- 
000  in  bonds,  the  proceeds  of  which  will  be  used  for  the  im- 
provement of  the  sewer  system  and  for  constructing  an  out- 
fall  sewer. 

Imperial.  Calif.- — (Official) — Bonds  for  $65,000  have  been 
voted,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  part  of  a  sewer  system  that  will  pass  through  the 
city  from   El  Centro. 

Sacramento,  Calif The  city  contemplates  the  construc- 
tion of  a  10-in.  vitrified  ironstone  pipe  sewer  in  Freeport  Rd. 
from  Burnside  to  El  Dorado  Ave.  The  estimated  cost  is 
$5000. 

+Saoramenta,  Calif. — The  contract  for  the  construction  of 
Unit  No.  1  of  the  trunk  line  sewer  in  Riverside  Rd.  has  been 
awarded  to  the  MATTHEWS  CONSTRUCTION  CO.,  Forum 
Bldg.,    Sacramento,    at    $42,460.       Noted    May    27. 

+Stratfard,  Ont. — The  contract  for  6200  ft.  of  48-in.  and 
5400  ft.  of  3B-in.  sewer  pipe  has  been  awarded  to  BRENNAM 
&   HOLLINGSWORTH,   Hamilton,   at   $25,891. 

GARn.\GE 

Buffalo.  N.  Y. — Bonds  for  $,so,000  have  been  voted  by  the 
Council,  the  proceeds  of  which  will  be  used  for  the  removal 
of   garbage.      Noted   Oct.    29. 

♦New  York,  X.  Y. — Official) — The  contract  has  been 
awarded  to  the  PRODUCTS  MFG.  CO.,  2  Rector  St.,  at  $44,730, 
by  the  Department  of  Health,  for  the  removal  of  night  soil. 
Noted  May  13  and  27. 

+SheboTiran,  TVIs. — The  contract  for  constructing  a  garbage 
disposal  plant  has  been  awarded  to  C.  E.  HUNTER  CO.,  at 
$S7S5.     Noted  Dec.  24  and  May  20. 

Joplin.  Mo. — At  a  recent  election  the  citizens  voted  against 
the  question  of  issuing  bonds  for  $12,500,  the  proceeds  of 
which  was  to  have  been  used  for  the  installation  of  an 
incinerator.      Noted    Jan.    21    and    May    20. 

STREETS  .\ND  RO.VDS 

Bangor,  Maine — Bids  will  be  received  until  11  a.m.,  June 
18,  bv  the  State  Highwav  Commission  for  constructing  a 
section  of  the  State  Highway.     L.  H.  Nelson  is  Chn.  of  Comn. 

+Derry,  N.  H. — The  contract 'for  constructing  the  Rocking- 
ham Rd.  in  Salem  and  Derry  has  been  awarded  to  ANTONIO 
P.\LLOTTE,   117  Crosby  St.,  Lowell,  Mass.     Noted  May  20. 

+BoMton,  .MaMH. — The  contract  for  the  construction  of  a 
section  of  the  State  Highway  in  Sutton  and  Uxbridge  Town- 
ships has  been  awarded  to  P.  A.  MOYNIHAN,  South  Ham- 
ilton, at  $36.20.  Other  bids  were:  C.  E  Home.  Millbury, 
$3840;  R.  H.  Newell,  I'xhridge,  $3896;  H.  M.  Ellison  Uxbridge, 
$4560:  Webster  &  Gridlev  Contracting  Co.,  Webster,  $4600; 
Perini  Construction  Co.,  Ashland.  $4616;  F.  E.  Ellis.  Melrose. 
$4640:  O.  G.  Benedict.  Pittsfield.  $5300;  Way  &  Cellili.  Spring- 
field. $5490:  Middlesex  Contracting  Co.,  Hudson.  $5740;  Martin 
de  Mateo  Co.,  Roxbury.  $8600;  Thomas  Kelley  &  Co.,  Roxbury, 
$11,890.      Noted    May    27. 

BoHton,  MaHH. —  (Official) — Bids  will  be  received  until  noon, 
June  11.  by  the  Commissioner  of  Public  Works  for  construct- 
ing a  bituminous  macadam  roadway  in  Augustus  Ave.  from 
Poplar  St.  to  beyond  Clarendon  Ave..  West  Roxbury  District. 
P.   O'Hearn   is  Acting  Comr.   of   Pub.   Wks. 

^Boaton,  Mann. — The  contract  for  paving  with  asphalt  May- 
hew  St.  from  Boston  to  Roseclair  St.  in  Dorchester  District 
has  been  awarded  to  the  CHARLES  J.  JACOBS  CO..  at  $7444. 
Noted   May   20 

Brookllne,  MaM». —  Rids  will  be  received  until  4  p.m.,  June 
14  by  the  Board  of  Selectmen  for  laying  about  9000  sq.ft.  of 
wooden  block  In  Washington  St.  Henry  A.  Varney  is  Town 
Engr. 

!«orthampton.  Mann. — The  city  plans  to  pave  North  King 
St  with  asphalt,  at  an  estimated  cost  of  $30,000.  As  this  con- 
nect.i  with  the  State  Highway  the  State  Highway  Commission 
will   contribute    $19,000   toward    the   cost. 

+Provldenoe,  R.  I. — The  contract  for  reconstructing  4765 
ft  of  state  highway  in  Warwick  has  been  awarded  to  AMOS 
D.    BRIDGprs   SONS,    INC.,    HazardviUe,    at    $S444. 

Hartford,  Conn. — Bids  were  received  June  1,  by  Charles 
Bennett,  State  Highwav  Comr,  for  constructing  roads  as 
follows:  Milford  Township,  about  21.360  sq.yd.  3-ln.  bitu- 
minous mac.Klam  .surfacing  u.slng  (a)  tar  or  (b)  asphalt  as 
binder:  Kellogg  &  Gregory  Co.,  Danbury,  (a)  $1S.59S,  (b) 
$22  657-  Leonardo  Suzio,  Merlden.  (a)  $20,910,  (b)  $23,367; 
Goodman  &  Trumbull  Co.,  Litchfield,  (a)  $17,24S.  (b)  $I7.0S7; 
Connecticut  Good  Roads  &  Construction  Co.,  New  Britain,  (a) 
$21296,  (b)  $25,301;  John  De  MIchlel  &  Bro.,  Torrlngton.  (a) 
$23  170,  (h)  $24,344;  B,  D.  Pierce,  Jr.,  Co.,  Bridgeport,  (a) 
$17  397,  (b)  $23,271;  C.  W.  Blakeslce  &  Sons,  Ntvv  Haven,  (a) 
$1S,981,  (b)  $22,746;  Thomas  Kearney,  Merlden,  (a)  $19,099, 
(h)  $22, 76.x ;  R.  D.  Daley  Contracting  Co.,  New  Haven,  (a) 
$17,723,  (b)  $19,05S;  Charle.M  T.  Eiiatburn  Co.,  Yardley,  I'etin., 
(a)  $21,sll,  (b)  $24,458;  A.  I).  Hrldge's  Sonx,  Inc..  Hazardvllle. 
fa)  $19,197,  fb)  $23,230,  using  Texas  binder,  $19,230.  Anilover 
Township,  about  7300  lln.ft.  native  stone  inacadiim  on  the 
Hebron  Rd.:  Ahem  Construction  Co.,  Wllllmantlc,  $12,238; 
,\\vn  Construction  Co.,  178  North  St.,  Boston,  Mass..  $11,718; 
A.  KrazoM  &  Sons,  MIddlefown,  $13,784;  Arclile  M  Cailwell, 
New  Britain,  $11,479;  I'lersen  Engineering  *  Contractliig  Co., 
Hartford.  $14,192;  Goodman  *  Trumbull  Co.  Lllchtlelil.  $ll,ss2; 
.\  I>  Brlilgc'H  Sons,  Inc.,  Hazardvllle,  $12,3S3;  Robert  G  Miller 
Contracting  Co..  Hartford,  $12,643;  Frank  A.  Wilcox,  Norwich, 
$13,122;  Htafford  *  Mather.  Hartford,  $13,433.  BMrkhamHte<1 
Township,  about  filBO  lln.l't.  native  stone  in.ic.idMiii  on  the 
neanunf  Valley  Rd.:  Kellogg  A  Gregory  Co.,  Danbury. 
$15  042:  Leonardo  Suzlo.  Merl<len.  $11,673;  Goodman  *  Trum- 
hull  Co..  I.ltchfleld,  $15,802;  Archie  B.  Cadwell.  New  Britain. 
$12,316;  A  BrazoH  *  SonM,  Mlildletown,  $17,366;  H  1>.  1'lerco, 
Ir,  Co.,  Bridgeport,  $13,023;  John  de  MIchlel  ttc  Uro.,  Torrlng- 
ton.    $11,181;    Stafford     *     Mather,     Hartford.     $13.39.5;     I'lernen 


Engineering  &  Contracting  Co..  Hartford,  $15,987;  Louis  Longhi 
&  Bro.,  Torrlngton,  $13,572;  A.  B.  Bozzi.  54  Lewis  St.,  Torrlng- 
ton. $13,169.  Somers  Township."  about  3198  lin.ft.  native  stone 
macadam  on  the  Somers-Stafford  Rd.:  Donahue  Bros.,  Mid- 
dletown,  $8118;  A.  D.  Bridges  Sons,  Inc.,  Hazardvllle,  $5SSS; 
John  de  Michiel  &  Bro.,  Torrlngton,  $7120.  Hartford  City, 
about  13,790  sq.vd.  concrete  roal  using  washed  (a)  or  unwashed 
(b)    sand    on    Maype    Ave.:      B.    D.    Pierce,    Jr.,    Co.,    Bridgeport, 

(a)  $22,549,  (b)  $21,145;  Piersen  Engineering  &  Contracting 
Co  Bristol,  (a)  $20,293.  (b)  $19,871;  Connecticut  Good  Roads 
&  Construction  Co.,  New  Britain,  (a)  $24,979,  (b)  $23,799;  V/. 
T.    Ryan    Construction    Co.,    Barker    St.,    Hartford,    (a)    $20,677. 

(b)  $20,115;  A.  C.  Sternberg,  Jr.,  Construction  Co.,  West  Hart- 
ford, (a)  $18,872,  (b)  $18,451;  O'Neil  Bros.,  Hartford,  (a) 
$19,128,  (b)  $18,482;  Connecticut  Hassam  Paving  Co.,  New 
Haven,  (a)  $21,741,  (b)  $20,336;  Leonardo  Suzio,  Meriden,  (a) 
$18,343,  (b)  $17,949;  Thomas  Kearney,  Meriden,  (a)  $22,624, 
(b)  $18,410.  Hartland  Township,  about  8300  lin.ft.  native  stone 
macadam:  B.  D.  Pierce,  Jr.,  Co.,  Bridgeport,  $14,780;  Archie 
B.  Cadwell,  New  Britain.  $14,892:  Kellogg  &  Gregory  Co., 
Danbury,  $13,621;  Leonardo  Suzio,  Meriden,  $13,869;  Stafford 
&  Mather,  Hartford,  $13,638;  Piersen  Engineering  &  Contract- 
ing Co.,  Hartford,  $15,116:  A.  Brazos  &  Sons.  Middletown, 
$18,608;  Louis  Longhi  &  Bro.,  Torrlngton.  $12,293;  Goodman 
&  Trumbull  Co,  Litchfield,  $14,544;  John  de  Michiel  &  Bro., 
Torrlngton,   $10,715.      Noted  May   20. 

+A.\lbany,  X.  Y. —  (Official) — Bids  were  received  June  1  by 
Edwin  Duffey,  State  Highway  Comr.,  and  contracts  awarded  for 
improving  roads  in  various  counties  as  follows: 

Repair  Contract  No.  778,  Albany  County,  16.25  miles:  JOHN 
P.  DUGAN  &  CO..  Amsterdam,  $10,062  (awarded  contract);  W. 
L.  Lawton,  Glens  Falls,  $10,499;  Gleason  &  Davitt,  Albany,  $10,- 
545;  M.  F.  DoUard,  Albany,  $10,683;  George  Holler,  Albany, 
$10,807. 

Repair  Contract  No.  716.  Chenango  County,  5.21  miles: 
NASH  &  GRIFFIN,  Norwich,  $1100  (awarded  contract):  John 
H.  Gordon,  Albany,  $1106:  Paddleford  &  King,  Sherburne, 
$1225;  Harrv  W.  Roberts  &  Co..  Utica,  $1302;  Richard  Hop- 
kins,  Troy.   $1354;   Rhodes  &   Adams,   Smithville   Flats,   $1426. 

Repair  Contract  No.  693,  Chenango  County.  8.92  miles: 
NASH  &  GRIFFIN,  Norwich,  $4485  (awarded  contract);  Con- 
nors &  Galllvan.  Elmira.  $4622;  Paddleford  &  King,  Sher- 
burne. $4682;  Harry  W.  Roberts  &  Co.,  Utica,  $4704;  Rhodes 
&  Adams,  Smithville  Flats,  $4749;  Richard  Hopkins,  Troy. 
$4897. 

Repair  Contract  No.  770.  Clinton  County,  14.15  miles:  RICH- 
ARD HOPKINS,  Trov.  $5293  (awarded  contract);  Boynton  cfc 
McNally,  Keeseville,  $5888;  James  Conway,  Plattsburg,  $5972; 
Spellman-Oliver  Co..  Chateaugay,  $6120;  Connors  &  Gallivan, 
Elmira,   $6322. 

Repair  Contract  No.  750,  Cortland  County.  13.37  miles: 
PATHFINDER  CONSTRUCTION  CO..  INC.,  Fulton,  $3694 
(awarded  contract);  Richard  Hopkins,  Troy,  $3728:  Nash  & 
(5rlffin,  Norwich.  $3857;  A.  L.  Call.  Cortland,  $4052;  John  H. 
Weidman,  Syracuse,  $4126;  McGreevey,  McGuigan  &  Baum 
Construction  Co.,  Elmira,  $4230;  Dana  W.  Robins  Co.,  Inc.,  New 
York,   $4913. 

Repair  Contract  No.  719,  Delaware  and  Schoharie  Counties, 
31.82  miles:  PAUL  GSANGER,  Monsey.  $7095  (awarded  con- 
tract); Nash  &  Griffin,  Norwich,  $7888;  Richard  Hopkins,  Troy, 
$8012;  Schunnemunk  Construction  Co.,  Highland  Mills,  $8104; 
John   P.   Dugan   &  Co.,   Amsterdam,   $8527. 

Repair  Contract  No.  779,  Erie  County,  29.03  miles:  FRED 
W.  KNICKENBERG,  Buffalo,  $12,591  (awarded  contract);  Dale 
Engineering  Co.,  Inc.,  Utica,  $13,693;  John  M.  Hackett,  Dun- 
kirk,  $14,517;  John   W.   Landel,   Tonawanda,   $14,949. 

Repair  Contract  No.  769,  Essex  County,  15.03  miles:  DE- 
FIANCE CORPORATION.  Ticonderoga.  $6441  (awarded  con- 
tract): W.  L.  Lawton.  Glens  Falls.  $6492:  Boynton  &  McNally, 
KeeseNille,  $6874. 

Repair  Contract  No.  771.  Essex  County,  15.05  miles:  JOHN 
F.  LEWIS.  Albany,  $4819  (awarded  contract);  Defiance  Cor- 
poration. Ticonderoga,  $4826;  Boynton  &  McNally,  Keeseville, 
$4958;   W.  L.  Lawton,  Glens   Falls,   $5494. 

Repair  Contract  No.  773.  Fulton  County.  19.90  miles:  WIL- 
LIAM J.  MORRISSEY,  Saratoga  Springs,  $5828  (awarded  con- 
tract); Clarence  Welsh  &  Co.,  Gloversville,  $6721;  John  P. 
Dugan  &  Co.,  Amsterdam,  $7028;  Dale  Engineering  Co.,  Utica, 
$7097;  De  Barber  &  Hill,  Fulton,  $7412;  R.  D.  Cooper.  Little 
Falls,  $7733;   Eastover  Construction  Co.,  Inc..  Utica,  $8991. 

Repair  Contract  No.  661,  Herkimer  County,  25.35  miles: 
JOHN  P.  DUGAN  &  CO.,  Amsterdam,  $7433  (awarded  contract); 
Harrv  W.  Roberts  &  Co.,  Utica.  $8121;  De  Barber  &  Hill.  Ful- 
ton, $8380;  S.  A.  Sevmour,  Herkimer.  $8569;  R.  D.  Cooper,  Lit- 
tle Falls,  $8976:  Eastover  Construction  Co.,  Inc.,  Utica,  $10,- 
181;  John  A.  Jova,  Inc.,  .N'ewburgh,  $10,181. 

Repair  Contract  No.  766,  Jefferson  and  St.  I.,awrence  Coun- 
ties, 23.18  miles:  RICHARD  HOPKINS,  Troy,  $9355  (awarded 
contract):  Arthur  F.  McConville,  Ogdensburg,  $10,753;  De  Bar- 
ber &  Hill,  Fulton,  $10,827;  Defiance  (Corporation.  Ticonderoga, 
$10,976;  Young  &  Hyde.  New  York.  $12,754;  James  E.  Martin, 
Utica.  $13,042. 

Repair  Contract  No.  733,  Madison  County,  12.90  miles:  NASH 
&  GRIFFLV,  Norwich,  $4788  (awarded  contract);  De  Barber 
&  Hill.  Fulton,  $4790;  Richard  Hopkins.  Troy,  $4963;  Harry  W. 
Roberts  &  Co.,  Utica,  $4970. 

Repair  Contract  No.  724,  Monroe  Countv,  21.36  miles:  RIB- 
STINE-HOLTER  CO..  INC,  Rochester.  $5630  (awarded  con- 
tract); Dale  Engineering  Co.,  Utica,  $5668;  Crouch  Bros., 
Rochenter,    $5727. 

Repair  Contract  No.  681,  Montgomery  County  14.96  miles: 
WILLIAM  J  MORRISSEY,  Saratoga  Springs  $5009  (awarded 
contrnct);  Charlis  Scott,  Fort  Plain.  $5558;  John  P.  Dugan  & 
Co..  Amsterilam,  $5622;  Harrv  W.  Roberta  &  Co.,  I'tlca.  $5925; 
De  Barber  ,\i  IllU.  Fulton,  $5978;  R.  D.  Cooper,  Little  Falls. 
$6191;  James   E.   Martin.   Utica.   $7542. 

Repair  Contract  No.  765,  Montgomery  County.  2.50  miles: 
JOII.M  I'.  Dl'G.V.N  &  CO..  Amsterdam,  $2533  (awarded  con- 
trucl);  Clarence  Welsh  &  Co..  Gloversville.  $2779:  James  E. 
Martin.   (Tflca,   $:1I91. 

Repair  Contract  No.  717,  Orange  County,  5.94  miles: 
SCHUNNEMUNK  CoNSTRUCTlO.N  Co.  Highland  Mills.  $2006 
(awarded  contract);  James  L.  Kehoo,  Newburgh.  $2468;  Thon\- 
HH  J.  Martin.  Beacon.  $2281;  (""onway  Bros.  »"4  Kennedy.  Edily- 
vllle,  12397;  William  Doyle.  .Saugertles,  $2412;  John  A.  Jova. 
Inc.,   NvwburKh,  $2462;   I'aul  G.ianger,   Mousey,   $2686. 
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Itpliiilr  Coiitrin-t  No.  77(1,  <)runK<<  <'oimty.  J  22  iiillnH: 
SCHITNNKMI'NK  roNHTItl'CTION  CO..  IIIkIiIiukI  MIIIm,  |I!>.- 
046  (iiwiinl.Ml  contraol);  JiiinrM  I,.  Ki-linr,  N.-wlmrKli.  »Ui.7k4; 
HlunUl\ilil  *  Monovmi.  KliiKHti>ii.  $>'.», 7s!t;  I'ort  .IitvIh  ('(iii- 
Htriu-lloii  I'o.  I'ort  JiTvlH,  f.'O.lsl;  I'liiil  (iMiiiiicr,  Moimry, 
|20,r.<I;  ThomiiM  J.  Miirtlii.  llruinn.  »21.1!tJ;  Willliim  I>i>yH', 
HnUK<'i°l><-H,  }2l,sn7:  Jvinlittik  Cci,  r>illu(lcl|ililu.  ri<nn.,  |22,«bl/; 
Cunnoi-H   iV;    Culllviin,    lOlinlrii,    |23,H!i. 

Ucimir  »"(>iitrnrl  No  «r.7.  OIkcko  roiiiilv,  (l.lff  inllrn: 
SCHrNNKMUNK  CONSTUtU'TloN  <"0..  IHkIUmikI  MHIh.  10444 
iiiwiinltMl  ('oiitrii>-t> :  CoiiiiorH  .*t  lialllviiii,  I'^linlni,  fiUttO,  l.iitiK 
v.oiiHlructlon  ('oijionillon,  Mrrlili-ii,  Conn.,  Il'.ilrtl  •  OoorK"  Hol- 
ler, Albiiiiy,  |(>Gi&;  Shi'rnmn  ContriiotInK  *■'"■  Inc.,  Onrontii. 
|«77'J. 

Uopnlr  Contract  No.  777.  Rcni<»*lncr  County,  2. 34  nillcH: 
(3M0ASON  A  DAVITT.  Albany.  IBIBS  (iiwanlcit  contract); 
Thoniad  H.  Karr,  Troy.  iri230;  JanicH  J.  UlKncy,  IlonHHrlaor, 
tSSSri:  KIchard  HopkhiH,  Trov.  $5814;  County  Conittructlon  Co., 
Troy,  $ri('>2<'.. 

Rppalr  Contract  No.  701.  llcnHOolapr  County,  22.9It  mllcH: 
I'AlIIj  Ci.'^.WiII'MJ.  MonHpy.  tf<~'.>:>  (awarilod  contract);  thp  !)<•- 
Ilanop  CorpoiMtlon.  Tlc<inilirona.  IT'.'Sl  ;  H.  C.alTnpy  H  .Soiih. 
Saratoga  SprlntM.  $S.MS;  (lIcaMon  *  Kavitt,  Albany,  JS.^.'^7;  W. 
1...  l.awton.  i;icns  KallH.  $N>i2r>;  TIiomiiih  H.  Karr.  Troy.  JH170; 
fJporKo  Holler,  Albany.  »9,TS3;  Ulchanl  HopklnH  Troy.  V.M.T.l; 
(^onntv  Construction  Co..  Trov.  $!'70'.»;  McUauKhlln  Co..  Wlilte- 
liall.  »I0.ir.3. 

Ilciialr  Contract  No.  7S0.  St.  hawri-ncc  County,  r>  nillcH: 
ARTHUH  K.  McCONVII-MO.  OKilcnuburK.  $27,110  (awanlcd 
contract):  Flood  *  Van  Wirt  Co.,  HudHon  Falls,  J28,X9S;  Kk- 
ttlpston  *  Carthwaltc.  Yonkors,  J30,63S;  Richard  Hopkins, 
Troy,  $30,S63;  Youhk:  &  Hyde,  New  York,  $31,932;  James  K. 
Martin,    Ullca.    »33,92S. 

Repair  Contract  No.  7iri,  SaratoKa  County,  20.59  miles: 
PAUL.  C.SANC,i;k,  Monsoy.  »i'.7ai  (awarded  contract);  W.  H. 
(Pallor,  Saratotia  Si)rlnKS.  $7091;  John  1'.  Du^tan  &  Co.,  Amster- 
dam, $7113;  William  J.  Morrlssev,  SaratOKa  Springs,  $7434; 
William  U  Sherrlll,  Hudson  Falls,  $7,113;  Cleason  &  Davltt. 
Albany.  $7538;  W.  L.  Lawton,  C.lens  Falls,  $7S40;  (leorKe  Hol- 
ler. Albany.  $S238;  McLaUKhlln  Co.,  Whitehall,  $8320;  County 
Construction  Co.,  Troy,   $.S;)S8. 

Repair  Contract  No.  768,  Schenectady  County,  18.88  miles: 
JOHN  H.  Drc..\N  &  CO.,  Amsterdam,  $10,754  (awarded  con- 
tract); J.  J.   JIalloy,  Schenectady.   $ll,i40. 

Repair  Contract  No.  764.  Steuben  Countv.  4.2S  miles:  Mc- 
C.RKKVKY,  McOUIOAN  &•  KAl'.M  CONSTRl'CTION  CO.,  Kl- 
mlra,  $22,92.">  (awarded  contract);  Kennedy  Construction  Co., 
Albany.  $23,010;  John  C.  Hradley.  Corning,  $23,471;  Connors  & 
Galllvan.  Klmlra.  $25,632;  Juniata  Co.,  Philadelphia.  Penn., 
$27,208;  Younsr  &  Hyde,  New  York,  $27,323. 

Repair  Contract  No.  714,  Sullivan  County,  3.56  miles:  NASH 
&  GRIFFIN,  Norwich,  $997  (awarded  contract);  D.  C.  Bonnell. 
Liberty,  $1048. 

Repair  Contract  No.  772.  Warren  Countv.  15.38  miles:  DR- 
FIANCK  COHl'ORATION.  Ticonderopra.  $7030  (awarded  con- 
tract); William  1,.  .sherrill.  Hudson  Falls.  $7102;  (Cleason  & 
Davltt.  Albany,  $7358;  W.  L,.  Lawton.  Glens  Falls,  $7497;  C.  J. 
Reardon,  Glens  Falls,  $7669;  Boynton  &  McNally,  Keeseville, 
$8610. 

Repair  Contract  No.  760.  Washington  County:  JOHN  P. 
ni'GAN  &  CO..  Amsterdam.  $10,082  (awarded  contract);  Rich- 
ard Hopkins.  Troy.  $10,494;  William  L.  Sherrill.  Hudson  Falls. 
$10,502;  W.  I..  Lawton.  Glens  P\alls,  $10.79S;  Cleason  &  Davitt. 
Albany,  $11,296;  Defiance  Corporation.  Ticonderoga.  $11,147; 
George  Holler.  Albany.  $11,712;  McLaughlin  Co..  Whitehall. 
$11,848.      Noted   May   13. 

-A-Albnny,  >".  Y. —  (Official) — Bids  were  received  June  4, 
by  Edwin  Duftey,  State  Highway  Comr.,  for  constructing 
roads  as  follows: 

Road  No.  1279,  Albany  County,  3.41  miles:  Curran  Cor- 
poration, Middletown,  Conn..  $27,851;  Alonzo  Schaui)p,  Guilder- 
land.  $2S.S99;  Criswell  &  Malloiv.  Inc..  Moohaiiicsville  $29,234; 
F.  A.  Biggi.  Brooklyn.  $31.0S2;  J.  J.  Malloy.  Schenectady, 
$31,493;  Ahern  Construction  Co.,  Willimantic,  Conn.,  $32,384; 
George  Holler,  Albany,  $32,910. 

Road  N'o.  1280,  Albany  County,  5.76  miles:  David  H.  Craw, 
Ravena,  $56,736;  C.  W.  Tryon,  Boyntonville,  $57,858;  George  H. 
McAvoy.  Cret-k  Locks.  $58,464;  John  H.  Gordon.  Albany,  $59,582; 
F.  A.  Biggi,  Brooklyn,  $59,690;  James  Anderson,  Menands, 
$60,051;  Ahern  Construction  Co.,  Willimantic,  Conn.,  $61,144; 
Brady-Oltarsh    Construction    Co..    Inc..    New    York,    $62,570. 

Road  No.  5555,  Albany  Countv,  4.20  miles:  Thomas  H. 
Karr,  Troy,  $17,414;  B-own  &  Lowe,  Schenectadv,  $48,225; 
George  H.  Totty,  Cohot-s,  $49,897;  Ahern  Construction  Co.. 
■Willimantic.  Conn.,  $50,033;  Belmar  Contracting  Co.,  Inc., 
Troy,  $52,672:  F.  A.  Biggi,  Brooklyn,  $52,826;  Alonzo  Schaupp, 
Guilderland,  $52,856;  George  J.  Holler.  Albany,  $53,219;  Criswell 
&•  Mallory,  Inc.,  Mechanicsville,  $53,288;  E.  J.  Latus,  Albany, 
$55,244. 

Road  No.  5259-A,  Cattaraugus  County,  4.29  miles:  .lames 
Rossney,  Buffalo,  $55,9.34:  Woolsey  Construction  Co.,  Pough- 
keepsie,  $57,310:  Fred  E.  Gross  &  Son,  Yonkers,  $57,550; 
McNerny  Construction  Co.,  Canton,  Penn.,  $57,570;  Dunkirk 
Construction  Co.,  Dunkirk,  $58,047;  Criswell  &  JIallory,  Inc., 
Mechanicville,  $58,504;  O.  M.  Severson  &  Co.,  Erie,  Penn.,  $59,- 
390;  Cattaraugus  Engineering  Co.,  Olean,  $59,466;  Galway 
Construction  Co.,  New  York,  $59,784;  I'arker-Hassam  Paving 
Co.,  Worcester,  JIass.,  $61,086;  Crescent  Concrete  Co.,  Buffalo, 
$61,259;  Juniata  Co.,   Phil.idelphia,  Penn.,   $63,570. 

Road  No.  5432-A,  Chemung  and  Schuyler  Counties,  8.98 
miles:  Ford  Bros.,  Elmira,  $89,686;  Peter  F.  Connolly  Co., 
Horseheads,  $96,678-  Brady-Oltarsh  Construction  Co.,  Inc.,  New 
York,    $98,183. 

Road  No.  1285,  Essex  County,  3.31  miles:  Bluff  Point  Stone 
Co.,  Plattsburg,  $29,461;  John  F.  Lewis,  Albany,  $31,836; 
Boynton  &  McNally,  Keeseville.  $32,522;  F.  A.  Biggi,  Brooklyn, 
$34,628;  Juniata  Co.,  Philadelphia,  Penn.,  $34,671;  Brady- 
Oltarsh  Construction  Co.,  Inc.,  New  York,  $34,767;  W.  L. 
Lawton,  Glens  Falls,  $35,296;  John  A.  Jova,  Inc.,  Newburgh, 
$35,781. 

Road  No.  1286,  Essex  County,  0.52  mile:  Rumph  &  Stevens, 
Lake  Placid,  $5688;  E.  M.  &  Paul  J.  Merrill,  Saranac  Lake, 
$5894. 


Uoail  No.  1227,  JerrerHon  <'ounty,  4.60  mllnH:  JamcM  15. 
Martin,  ftlcii,  $.'.6,474;  OImwi-II  K   .Mallory.  Inc..  M«chanlcHvll|p. 

557.795;  McN«rnciy  ConHlrucllon  Co..  Canton.  I'pnn.,  $58,305; 
unliila  Co.,  Phlludelphla,  l'«nn.,  f51l,30G;  Wui-d  A  WalHh, 
Met'hanlcNVlile.  $59,666;  Mriiun  Air  Lowe  Co.  KclKrlii-clndy,  $60. ■ 
IIM:  irKKb-Hton  A  Gurthwalle,  YonkerH,  $60,223;  HurnH  lirOH. 
ft  Malev.  Walrrtown.  $60,843;  ClianibcrM  ft  MarneH,  RochcHler, 
162.112,  Willliini  II.  ItlUK  ContrurllnK  Co.  OgdeniiburK.  $«2,470; 
(Jalwuv  ft  Co,  .New  Vork.  $fiL'.607 ,  CatluiiiuKUH  ICnglnei'r  lug 
Co.  (ilean.  $62,609;  Rl.  hMr<l  lloi.klnM,  Troy,  $64,877;  I'arker- 
IlanHani    Paving   Co.,    VVorcpMter,    MaHH.,    $65,692. 

Itoad  .No  12M,  Monroe  County,  S..1»  mllen:  P.  H,  Murray, 
RochcMter.  »73.K91;  Itllmtlne- llolter  Co,  Inc.,  Ilochedtdr,  $74.- 
792;  McNerney  ConHlructlon  Co..  Cunlon,  Penn..  $76,931;  Wliit- 
tnore-ltauber  ft  VIelnluN.  HoclieHter.  $7»,5s5:  L.  .M  Ludlnglon 
HonH.  Inc-.  |{o<li..Mter,  $so,501;  (Jeorge  lioller,  Albany,  $81,006; 
(lree<-e  ConHlructlon  Co.,  UocheMter,  $82,5(3;  Cliumb«;r«  ft 
HarneH,  ItoeheHter,  $88,787;  Frank  8.  ft  Anthony  Hporato, 
HyracuHe,   lH9,I91. 

Road  No.  1282,  Monroe  County  1.51  mileit:  MorriHon  ft 
QuInn,  Inc.,  RochpHter,  $17,852;  Goodrich  &  Truendale,  Barnard, 
$17,912;  Michael  O'Brien,  Cortland,  $17,986;  Whitmore-Rauber 
St  VIciniuH,  RochoMter,  $18,158;  Greece  ConHtructlon  ('o., 
Rochester,  $18,505;  Young  ft  Hyde,  .New  York,  $18,807;  Mc- 
Nerny  ConHtructlon    Co..   Canton.    Penn.,   $18,712 

Road  No.  1159,  Oneida  County,  7.76  mlleH:  H.  B.  Hnrou 
Construction   Co.,    Peekskiil,   $82,944;   John    H.   Gordon,   Allianv, 

L 83, 992;  JanieH  Andernon,  .\lenanilH,  $84,998;  WeHtcheHter- 
•utchPHs  Corporation.  Mt.  Vernon,  $87,361  ;  Dale  Engineering 
Co.,  Utlca,  $8i,443:  Hradv-OltarHh  ConHtructlon  Co.,  Inc..  New 
York,  $87,678;  J,  Ci.  HaycH  ft  Co..  Inc.,  Rome,  $89,908;  Conroy 
ft  Nlxdorf,  Oneida,  $89,998;  Fred  K.  EIUh,  MelroHe,  MaHH., 
$93,S55. 

Itoail  No.  5328-B,  Orange  County,  6.27  miles:  Schunnemunk 
Construction  Co.,  Highland  Mills,  $73,445;  John  L.  Hayes  Con- 
struction Co.,  YonkerH,  $74,039;  Fred  E.  GrOHS  &  Son,  Yonker^, 
$75,506;  Henry  Clinton,  PoughkeepHie,  $75,820;  John  J.  Guinan 
Contracting  Co.,  Brooklyn,  $76,671;  C.  W,  Tryon,  Boyntonville, 
$76,404;  Westchester- 1  >utches8  Corporation,  Mt.  Vernon,  $77,- 
301:  Hrady-Oltarnh  ConHtructlon  Co.,  Inc.,  New  York,  $79,014; 
Ruddy-.Saunders  Construction  Co.,  Troy,  $81,571;  Fulton  Engi- 
neering  Co.,    Inc.,   Albany,    $S3,450. 

Road  No.  580,  Orleans  County,  2.87  miles:  Thomas  Holahan, 
Rochester,  $39,878;  Rhody  &  Clawson,  Albion,  $42,069;  Mc- 
Nerny Construction  Co.,  Canton,  Penn.,  $42,148;  Whitmore- 
Rauber  &  Vicinius,  Rochester,  $44,104;  Westchester-Dutchess 
Corporation,  Mt.  Vernon,   $45,919. 

Road  No.  581,  Orleans  County,  7.46  miles:  Michael  Murphv, 
Rochester,  $65,035;  McNerney  Construction  Co.,  Canton,  Penn., 
$77,267;  Westchester  Dutchess  Corporation,  Mt.  Vernon,  $79,- 
601;  E.   R.   Weed  &  .Son,   Hollev.   $85,101. 

Road  No.  5550,  Orleans  Countv,  0.17  mile:  Rhody  &  Claw- 
son,  Albion,  $2948;  Arlington  Construction  Co.,  Rochester, 
$3010. 

Road  No.  1287,  Oswego  County,  7.75  miles;  Brown  &  Lowe 
Co.,  Schenectady,  $62,846;  F.  A.  Biggi,  Brooklyn,  $63,989; 
P.  H.  Murray,  Rochester,  $64,621;  Stanley  Construction  Co., 
Buffalo,  $65,642;  Semper  Bros.,  Watertown,  $65,835;  Thomas 
Grady,  Rochester,  $66,006;  McNerney  Construction  Co.,  Canton, 
Penn.,  $66,591;  Sullivan  Construction  Co.,  Syracuse,  $66,714; 
H.  B.  Sproul  Construction  Co.,  Inc.,  Peekskill,  $67,212;  Fred  E. 
Gross  &  Son,  Yonkers,  $67,455;  J.  H.  Weidman,  Syracuse, 
$68,090. 

Road  No.  1288,  Oswego  County,  5.12  miles:  Brown  &  Lowe 
Co.,  Schenectady,  $37,34  3;  P.  H.  Murray,  Rochester,  $41,722; 
Thomas  Grady,  Rochester,  $43,438;  Spellman-Oliver  Co.,  Cha- 
teaugay,  $43,985;  H.  B.  Sproui  Construction  Co.,  Inc.,  Peekskill, 
$44,327;  J.  H.  Weidman,  Syracuse,  $44,420;  Ross-Hallenbeck 
Construction  Co.,  Copenhagen,  $45,000;  Stanley  Construction 
Co.,  Bul¥alo,  $45,116;  J.  A.  Culkin,  Oswego,  $45,265;  Semper 
Bros.,  Watertown,  $45,875;  Criswell  &  Mallory,  Inc.,  Mechanics- 
ville, $46,911;  Weed  ft  Walsh,  Mechanicsville,  $46,490. 

Road  No.  1261,  St.  Lawrence  Countv,  5.66  miles:  Ross- 
Hallenbeck  Construction  Co.,  Copenhagen,  $68,770;  McNerney 
Construction  Co.,  Canton,  Penn.,  $70,749;  Henry  P.  Burgard, 
Buffalo,  $71,277;  James  E.  Martin,  Utica,  $72,495;  Eggleston  & 
Garthwaite,  Yonkers,  $74,341;  Cattaraugus  Engineering  Co. 
Olean,   $79,934;   Stanley   Construction    Co.,   Buffalo,    $79,955. 

Road  No.  5474-A,  Schuyler  and  Tompkins  Counties,  7.60 
miles:  Hendrickson-McCabe  Construction  Co.,  Spencerport, 
$54,261;  Brady-Oltarsh  Construction  Co..  Inc.,  New  York, 
$58,059;    Albert   Gaffney,    Syracuse,    $61,705. 

Bids  were  received  June  4,  by  the  State  Commission  of 
Highways,  55  Lancaster  St.,  Albany,  for  the  repair  of  public 
highways    by    State    Aid,    as    follows: 

Repair  Contract  No.  781,  Albany  County,  0.53  mile:  George 
Holler,  Albany.   $3)780;   Thomas  H.   Karr,  Troy,   $4014. 

Repair  Contract  No.  785,  Albany  County,  11.22  miles:  John 
W.  Flynn,  Waterford,  $36,495;  W.  L.  Lawton,  Glens  Falls, 
$39,598;    Brown    &    Lowe   Co..    Schenectady,    $39,903. 

Repair  Contract  No.  726,  Dutchess  Countv,  12. S8  miles: 
Thomas  J.  Martin.  Beacon,  $9708;  Conway  Bros.  &  Kennedy, 
Eddyville.  $10,132;  William  Doyle.  Saugerties,  $10,154;  Henry 
Clinton,  Poughkeepsie,  $10,265:  R.  B.  Kain  &  Co.,  Hopewell 
Junction,  $10,310;  Edward  Hartney.  .Modena,  $10,324;  Lyndon 
Contracting  Corporation,  Albany,  $10,726;  .'ohn  A.  Jova",  Inc, 
Newburgh,  $10,728:  William  R.  Kinney,  Albany,  $10,932;  George 
Holler,    Albany,    $11,315. 

Repair  Contract  No.  701,  Oswego  County,  3.09  miles:  De 
Barber  &  Hill,  Fulton,  $9568;  i'athfinder  Construction  Co., 
Fulton,  $9790;  J.  H.  Weidman,  Syracuse,  $10,575;  Lyndon  Con- 
tracting  Corporation,   Albany,    $11,726. 

Repair  Contract  No.  774,  Rensselaer  County,  1.43  miles: 
William  L.  Sherrill,  Hudson  Falls,  $9999;  Thomas  H.  Karr, 
Troy,  $10,704;  Kingsbury  Construction  Co.,  Hudson  Falls, 
$10,738;   George   Holler,   Albany,   $11,948. 

Repair  Contract  .Vo.  600,  Schenectadv  County,  3.94  miles: 
Brown  ft  Lowe  Co.,  Schenectady,  $26,417;  William  L.  Sherrill, 
Hudson  Falls,  $28,29S;  John  P.  Dugan  ft  Co.,  Amsterdam.  $30.- 
434;  Thomas  H.  Karr.  Troy.  $31,410;  Criswell  &  Mallory,  Inc., 
Mechanicsville,  $31,735;  Belmar  Contracting  Co.,  Inc.,  Trov, 
$31,910;  George  Holler,  Albany,  $32,691. 

Bids  were  received  June  4,  by  the  State  Commission  of 
Highways,  55  Lancaster  St..  Albany,  for  the  furnishing  of 
(luantities  of  broken   stone,   as   follows: 

Broken  Stone  Contract  No.  58,  Niagara  County,  37.98  miles, 
1400  tons:  John  W.  Landel,  Tonawanda,  $2512;  J.  R.  Gould, 
Lockport.  $2605;  F.  H.  Wells,  Corfu,  $3024;  William  D.  Dickin- 
son, Lockport,  $2508. 
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Broken  Stone  Contract  No.  49,  Seneca  Countv,  17.32  miles, 
355  tons:  Richard  Hopkins,  Troy,  $752;  Clarence  E.  Walker, 
Troy,  $79S;  F.  H.  Wells,  Corfu,  $816;  Frederick  D.  Dutche., 
Fulton,   $S44;   S.   Soaper   &   Sons,   Seneca   Falls,   $S!n7. 

Broken  Stone  Contract  No.  47,  Wavne  Countv,  12.49  miles, 
605  tons:  Richard  Hopkins,  Troy,  $1479;  Frederick  D.  Dutcher, 
Fulton,  $1507;  Clarence  E.  Walker,  Troy,  $15S9;  F.  H.  Wells, 
Corfu,   $1633.      Noted   May   20. 

+00^810,  X.  Y. — The  contract  for  pavins  East  Bennett, 
West  Bennett  St.  and  Hazel  PI.  with  asphalt  has  been  awarded 
to   the    HENRY    P.    BURGARD    CO.,    at    $22,240. 

»w  York,  \".  Y. —  (Borough  of  Bronx) — (Official) — Bids 
were   received   June    1    by   the   Borough    President    for   paving 

(a)  Gouverneur  PI.  from  Park  to  Washington  Ave.,  (b)  Mor- 
ris Ave.  from  161st  to  164th  St.,  as  follows:  Municipal  Asphalt 
Paving  Co.,   (a)   $9868;  L'valde  Asphalt  Paving  Co.,   (a)   $12,386, 

(b)  $6402;   Sicilian   Asphalt  Paving  Co.,    (a)    $12,018,    (b)    $.'>3R 
Barber   Asphalt    Paving    Co.,    (a)    $12,310,    (b)    $6413;    Aspha.. 
Construction  Co.,    (a)    $10,859,    (b)    $5522.      Noted  May   27. 

New  York,  N.  Y. —  (Borough  of  Queens) — (Official) — Bids 
were  received  June  2  by  the  Bor.  'gh  President  for  improving 
(a)  14th  St.  from  Seventh  to  Eighi.i  Ave.  and  Eighth  Ave.  from 
13th  to  14th  St..  (b)  Harris  Ave.  from  Crescent  to  Prospect 
St.,  (c)  Ralph  St.  from  the  Brooklyn  Borough  line  to  Wood- 
ward Ave.,  (d)  Steinway  Ave.  from  Jackson  to  Washington 
Ave.,  as  follows:  Barber  Asphalt  Paving  Co.,  (a)  $5589,  (c) 
$12,014,  (d)  $5381;  Uvalde  Asphalt  Paving  Co.,  (a)  $5235,  (c) 
$9518;  Sicilian  Asphalt  Paving  Co.,  (a)  $4893,  (c)  $9674;  Cleve- 
land Trinidad  Paving  Co.,  (a)  $5242;  Borough  Asphalt  Paving 
Co..  (a)  $5612,  (c)  $11,052;  C.  A.  Myers  Contracting  Co.,  (b) 
$5050;  Clancy  &  Nunn,  (h\  $4941;  Queens  Plaza  Contracting 
Co.,  (b)  $4919;  Peace  Bros.,  (b)  $5908;  Franklin  Contracting 
Co.,    (d)    $5669;   J.  Leopold   &  Co.,    (d)    $6386.      Noted  May   27. 

New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  until  11  a.m..  June  16,  by  Maurice  E.  Connolly, 
Borough  Preg.,  for  improving  Ithaca  (Fourth)  St.  from  Pettit 
PI.  to  Britton  Ave.  and  from  Baxter  to  Britton  Ave.,  Fourth 
Ave.  from  Jackson  to  Washington  Ave..  Custer  (15th)  St.  from 
Bayreuth  (Beach)  St.  to  Sanford  Ave.,  Britton  Ave.  from 
Broadway  to  Forley  Ave..  12th  Ave.  from  Grand  to  Jamaica 
Ave.,  Payntar  Ave.  from  Sherman  to  Crescent  St..  Stephens  St. 
from  Wyckoff  to  Seneca  Ave.,  and  for  paving  Freeman  Ave. 
from  Crescent  St.  to  Jackson  Ave. 

New  York,  N.  Y (Borough  of  Richmond) — (Official) — Bids 

■will  be  received  until  noon,  June  15,  by  Charles  J.  McCormack, 
Borough  Pres.,  for  grading  Seaview  Ave.  and  Maple  Ave.  from 
Fifth  St.  to  Richmond  Rd. 

+Rorheiiter,  N.  Y. — The  contract  for  paving  Post  Ave., 
Englewood  Terrace  and  Linden  St.  with  asphalt  has  been 
awarded  to  the  ROCHESTER  VULCANITE  PAVEMENT  CO., 
Rochester,   at    $35,801. 

+Roine.  N.  Y. — The  contract  for  paving  Lawrence  St.  with 
bitulithic  has  been  awarded  to  WARREN  BROS.  CO..  Boston. 
Mass.,  at  $24,597. 

+St.  Johnsvtile,  N.  Y. — The  contract  for  paving  Bridge  St. 
has  been  awarded  to  JAMES  E.  MARTIN,  Utica,  at  $9984. 

Salamanca,  \'.  Y. — Bids  will  be  received  about  June  10  for 
constructing  sidewalks,  at  an  estimated  cost  of  $15,000. 

Troy,  \'.  Y. — Bids  were  received  for  paving  Fourth  St.  from 
Congress  to  Fulton  St.  and  Hoosick  St.  from  10th  to  the  old 
city  line  with  (a)  firebrick,  (b)  wood  block,  (c)  lugwood  block, 
(d)  sheet  asphalt,  (e)  granite  block  as  follows:  Hassam  Pav- 
ing Co..  (a)  $19,025.  (b)  $23,210.  (c)  $23,367.  (e)  $22,949;  John 
M.  Davitt,  (a)  $19,512.  (b)  $22,973,  (c)  $22,973,  (d)  $16,784,  (e) 
$23,810;  Martin  Murray  Construction  Co.,  (b)  $24,0?3,  (e)  $23,- 
866.     Noted  May  27. 

Hackeniiack,  N.  J. — Bonds  for  $90,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  improving  the  Paterson 
Plankroad  In  Bergen  County. 

Harrlnon,  N.  J. — Bids  will  soon  be  received  by  the  Town 
Council   for  improving  Davis  Ave.   and   Middlesex   St. 

Jemey  City,  N.  J. — Bids  will  be  received  until  2  p.m.,  June 
17.  by  the  City  Commissioners  for  repairing  Cooper  PI.  from 
Newark  Ave.  to  Gregory  St.  with  asphalt  paving  blocks. 

Jemey  C'lty,  N.  J. — Bids  will  soon  be  received  for  the  Im- 
provement of  Pavonia  Ave.  from  Summit  to  Chestnut  Ave.  and 
Mercer  St.   from  Summit  Ave.   to  the  viaduct. 

Kenllworth,  N.  J. — The  Borough  Council  will  soon  receive 
bids  for  1000  tons  or  more  of  crushed  stone  to  repair  the 
Boulevard  and  other  streets  in  the  Borough. 

Mlllbnrn,  N.  J. — Bids  will  soon  be  received  for  paving 
Prospect  and  Mountain  Ave..  Pine,  Elm  and  Maple  St.  E.  R. 
Halsey,  164  Market  St.,  Newark,  N.  J.,  is  Engr. 

Newark,  N.  J. — Bids  will  be  received  until  3:30  p.m.,  June 
14,  by  the  Board  of  Chosen  Freeholders  of  Essex  County  for 
laying  a  concrete  roadway  on  Springfield   Ave. 

New  lirunnwlck.  N.  J. —  Bids  will  be  received  until  2:30  p.m., 
June  15,  by  the  Commissioners  of  Middlesex  County  for  Im- 
proving St.  George's  Ave.,  at  an  estimated  cost  of  $20,000. 
Noted  Apr.   29. 

+Perth  Amboy,  N.  J. — The  contract  for  Improving  the  Me- 
tuchen-I'erth  Amboy  Rd.  has  been  awarded  to  McGOVERN  & 
8EIBOLT,  at   $42,383. 

Trenton,  N.  J. — The  Board  of  City  Commissioners  has  re- 
jected all  bids  received  for  the  Improvement  of  South  Clinton 
Ave.,   Cooper.    Fulton,   Whiltaker   and    Lamebrton    St. 

nenver  Folia,  I'enn. — At  a  recent  election  the  question  of 
Issuing  $100,000  In  bonds,  the  proceeds  of  which  was  to  have 
been   used   for   paving  was  defi'nted. 

+l'lilia<lei|ihla,  Penn. — The  contract  for  repaying  South  St. 
frtim  Second  to  27th  St.  has  been  awarded  to  the  McNICIIOI.. 
PAVING   &   CO.VSTKHCTION  CO..   nt    $87,200. 

^Phllaalelpbla.  Prnn. — The  Hoard  of  I'ubllc  Works  has 
awarded  the  rontriict  for  paving  Wayn<i  Ave.  and  Chestnut 
St.  to  the  McNICHOL  PAVING  &  Cf)NHTaUCTlNO  CO..  at 
124,908. 

4Ronaevllle,  Penn.- — The  contract  for  paving  Main  St.  has 
been   awarded    to   LUSHER,    RORHH    &    LRSHRFl.   Oil   City,   at 

$;2,r.no. 

WllmlnRton,  nel. — Oen.  T.  Coleman  du  Pont  Is  making 
prnpnrntlonB  to  have  operation*  Bturted  upon  the  construction 


of  IS  miles  of  his  proposed  $2,000,000  boulevard  between 
Georgetown  and  Selbyville.  The  section  to  be  built  represents 
but  little  more  than  one-fifth  of  the  entire  project,  but  General 
du  Pont  announced  that  the  work  would  be  rushed  througli  to 
completion  just  as  rapidly  as  the  right  of  way  can  be  secured. 
RookTille,  Md. — Bids  will  be  received  until  June  15  by  the 
Commissioners  of  Montgomery  County  for  constructing  1.38 
miles  of  State-Aid  road  along  Clarksburg  Rd.  between  Bur- 
dette  and  Boyds. 

Christiansburt!:,  Va. — An  election  will  be  held  July  6  to 
vote  on  the  question  of  issuing  $100,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  improving  roads  in  Christiansburg 
District,   Montgomery  County. 

.Adamston,  W.  Va. — An  election  will  soon  be  held  to  vote 
on  the  question  of  issuing  $20,000  in  bonds,  the  proceeds  of 
which   will   be   used   for   paving   Pike   St. 

Charleston,  AV.  Va. — At  a  recent  election  the  sitizens  voted 
to  issue  $750,000  in  bonds,  the  proceeds  of  which  will  be  used 
for   the   construction   of   roads. 

HuntinKton,  AV.  \a. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $600,000  in  bonds,  the  proceeds  of  which 
will   be  used   for   paving  roads.     Noted  Apr.   29. 

^Hnntln^on.  AV.  A'a. — The  contract  for  improving  a  num- 
ber of  streets  has  been  awarded  to  JACK  ULLOM.  Noted 
May  13. 

Parkersbnrs,  AV.  Aa. — .\n  election  will  be  held  July  6  to 
vote  on  the  question  of  issuing  $47,500  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  improving  roads  in  the  Lubeck 
District.     Noted  May   27. 

+Pilotnionntain,  N.  C. — A  contract  for  improving  a  number 
of  streets  has  been  awarded  to  SMITH  &  SWINNEY. 

Greenwood,  S.  C. — The  city  contemplates  holding  an  elec 
tion  to  vote  on  the  question  of  issuing  $100,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  improving  streets. 

Sumter,  S.  C. — Press  reports  state  that  the  city  will  soon 
hold  an  election  to  vote  on  the  question  of  issuing  $250,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  paving  streets. 

Quitman,  Ga. — The  Commissioners  of  Brooks  County  post- 
poned the  bond  election  which  was  to  have  been  held  May  29. 
At  this  election  the  question  of  issuing  $400,000  in  bonds  for 
constructing  roads  in  Brooks  County  was  to  have  been  con- 
sidered.     Noted   May   13. 

Arcadia,  Fla. — The  city  contemplates  voting  on  bonds  to 
improve  various  streets. 

De  Land,  Pla.— Bids  will  be  received  until  2  p.m.,  June  30, 
by  Samuel  D.  Jordon,  Clk.,  for  the  construction  of  approxi- 
imately  52  miles  of  roadwav  in  the  First  and  Second  Dis- 
tricts. J.  B.  McCrary  Co.,  507  Atlanta  National  Bank  Bldg., 
Atlanta,  Ga.,  is  Engr. 

AA'est   Palm   Beach,  Fla. — At   a   recent   election   the   citizens 
of   Palm   Beach   County   voted   in   favor   of   issuing   $800,000   in 
ends  for  constructing  roads.     Noted  Mar.   25. 

•^Alexandria,  La. — The  contract  for  paving  Lee  St.  from 
Second  St.  to  Bolton  Ave.  and  Bolton  AVe.  from  Gould  Ave.  to 
Lee  St.  has  been  awarded  to  A.  R.  YOUNG  &  CO..  Lawrence, 
Kan.,  at  $31,628  and  $58,833,  respectively.     Noted  May  13. 

Campti,  La. — At  a  recent  election  the  citizens  voted  in  favor 
of  issuing  $40,000  in  bonds  for  road  improvements. 

Bastrop,  La. — The  citizens  voted  in  favor  of  the  question 
of  issuing  $55,000  in  bonds.  The  proceeds  will  be  used  for 
the  construction  of  a  highway.     Noted  Apr.   22. 

Fayettevllle,  Tenn. — Press  reports  state  that  the  city  con- 
templates an  expenditure  of  $20,000  for  improving  streets. 

Knoxville,  Tenn. — According  to  press  reports,  bids  will 
soon  be  received  for  paving  Atkins,  Anderson,  Callaway, 
Cumberland  and  Highland  Ave.     J.  B.  McCalla  is  City  Engr. 

■fJackMon,  Ky. — A  contract  for  macadamizing  a  number  of 
streets  has  been  awarded  to  JOHN  W.  DEAN,  at  approxi- 
mately   $15,000. 

Lexington,  Ky.— The  city  will  pave  with  asphalt  South 
Broadway  and  Angliand  St.  from  South  Broadway  to  the  Ver- 
sailles  Pike. 

+LoulNvtlle,  Ky. — The  contract  for  paving  a  portion  of 
Franck  Ave.  has  been  awarded  to  the  AMERICAN  STANDARD 
ASPHALT  CO.,  at  $13,500. 

MadlMonvllle,  Ky. — The  Commissioners  of  Hopkins  County 
have  postponed  the  election  which  was  to  have  been  held  May 
8  when  the  question  of  issuing  $300,000  in  bonds  for  construct- 
ing roads  in  Hopkins  County  was  to  have  been  considered. 
Noted   Mar.   18. 

Montleello,  Ky. — An  election  will  be  held  July  24  to  vote 
on  the  question  of  Issuing  $200,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  building  75  miles  of  road  In  Wayne 
County. 

+liarnri«vllle,  Ohio — The  contract  for  grading,  draining  and 
paving  South  Gardiner  St.  has  been  awarded  to  SAMUEL 
FOWLER.      Noted   May   20. 

^Canton,  Ohio— The  contract  for  paving  Tuscarawas  St. 
has  been  awarded  to  the  CLEVELAND  TRINIDAD  PAVING 
CO.,   Cleveland,   at   $68,428. 

rinolnnati,  Ohl«i — Bids  were  received  May  13  for  repaying 
Bloody  lUin  Parkwav  as  follows:  Henkel  &  Sullivan,  Cincin- 
nati, $11,012;  Kirehner  Construction  Co..  Cincinnati,  $11,478; 
Allan   Kissinger,   Cincinnati,    $12,673. 

ColumbuH,  Ohio — The  City  Council  has  adopted  a  resolution 
providing  for  the  Improvement  of  Uryden  Alley  from  19th  to 
27th   St. 

+  Klyrln.  Ohio — The  contract  for  paving  East  Bridge  St, 
has   been   awarded   to  ORORGB   ROSS,   at   $24,161. 

I.akewood,  Ohl<i — (Omdnl) — Bids  will  be  received  until 
June  14  by  N.  C.  Cotablah.  DIr.  of  Pub.  Ser..  for  pnvlng  Clifton. 
Forest  and  West  l''<>rest  Roads  with  asphalt  and  llathowo  Ave. 
and  Park  How  with  bilek,  sheet  asphalt  or  bituminous  mac- 
adam.     10.   A.    Fisher   is  City   PIngr. 

+  lMt.  tillend,  Ohio — (Olllelal) — The  contract  for  construct- 
ing 3 'rti  miles  of  road,  known  as  the  Morengo  Rd.  No.  2  has 
been  awarded  to  HARVEY  TKNNANT,  Gallon,  at  $19,977 
Noted   May   6. 


.lime    10.    Iltir. 


K  >j(;  I  \  !■;  !•;  \i  i  x  c    n  k  w  s 
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A\r«v  llimtiiii.  Ohio  -  (Otni'liil)  —  IIIiIh  will  li«  rrci'lv'il  until 
IKioii,  .lillii'  K'..  Iiv  till'  VllliiKi'  Ciiiiiii'll  fur  roiiHtructlliu  liil,13X 
H<|  >>!  <>(  iiiivfiii.-iil  iiikI  .Ifi.UJMl  llii  ft  of  roiiiMMfil  r.iiicrol.-  i-iirl) 
ami    Kiill'i. 

Ilucky  llltrr.  Ohio  llliU  will  lin  r«rclv<>(1  until  noon,  Juno 
•2i.  i>\  I'lank  Mltilioll,  I'lk  .  for  tho  lonMtrui-llon  of  con- 
cK'tr  Nl<U<»alkH  on    IlK'  Noilh    I(I<Ik<'    IM.      NoIimI   Miiv    20. 

4\m  Alliany,  Inil.  Tli.-  i-imtiurl  fur  i-onMtruclln«  tli<- 
SI.  .lom-pli  K'l  1"  N'-w  Alliaiiv  TownHhlii.  KI11.V1I  r..iint.v.  liaM 
l>,-.-ii  aWMr.l..l    til    \V.    I'".    \Vot>l>HI'l'"K.  at    IH.ihmi 

«Syrnruiir,   Intl.-    Tin-   rmilrai-t    for    pavliiK    Main   anil    llniil- 

lOKloti   St.    liiiH    I n   awardoil    to   thv   NOHTIIKKN    f(  )NSTItlK'- 

TION   I'o..    inUhart 

+T«Trr  lliiiitp,  liid.  Tlio  CoinmlKHloni-rN  of  VIko  County 
liavc  awiinl.'.l  inntraris  for  coMMtriKlliiK  the  Trltt  \U\  to  tin- 
ILLINOIS  CONSTKrCTIoN  CO..  <iar>"  at  $r..%:is,  ami  tin- 
ThonM'Non    IM     lo    lloWAHK    I.KACII.    Kllry.   at    $«'.M.1 

^VlnorniifM.  Inil.  Th.-  innlrai-l  for  |)avlnK  I'MrHl  St.  with 
iispsalt  has  1..  rn  awanl.d  to  the  WKSTKUN  OkNSTUUCTK  )N 
ro..  at   JLTi.lSt!. 

4i|lriiarnirr.  Sllrh. — The  contrnct  for  conHtrucllnif  3.52  mlloH 
of  fount V  roail  has  lu-on  nwariloil  l>y  the  CotnmiHHioncra  of 
tJOK-ehlo  founty    to    A     MATTSdN.    Ironwooil. 

(ailllliio.  MIeh.  (Olllilal)  -IlliU  will  noon  1)0  rccclvoil  by 
the  Moaril  of  'I'raile  for  the  roust  ruction  of  2V4  inllOH  of  Ifi  ft. 
coiu-rele  roadway  for  a  lioulevard  drive  In  torrltory  ndjacont 
to  the  olty.     IV   10.  I'arr  Is  Cen.   M^r. 

Ilonirhton.  Mich.— Tlio  City  Council  contemplates  pavInK 
Front   and    lle.-^ervatlon   St. 

4SnH[li>n».  Mloh. — I'ontracts  have  been  awarded  for  street 
pavlnn  as  follows:  to  S.  S.  SAXTON.  nt  IfiO.OOO,  for  asphalt;  to 
n.  LA  CdNOi:.  at  $7000,  for  brick,  and  to  the  JOHNSO.N  CUN- 
STHI'CTIO.N    CO..    at    $3."., 000.    for    wood    block. 

+  Aiirurn.  IlI.^Tho  contract  for  paving  Hroadway,  Fox  and 
New  York  St.  has  been  awarded  to  the  McCAIlTHY  IMPUOVK- 
MKNT   CO..    Davenport.    Iowa,   at    $1S.759. 

+Kvnnn(on.  III.- — The  contract  for  pavlnR  West  Railroad 
Ave.    has   been    awarded    to    the    M.    FOLEY   CO.,   at    »19,87G. 

+KflK<>r4on.  \\  U.— The  contract  for  ri'Inforccd-coticrete 
pavement  on  Main  .St.,  from  Fulton  to  Lnwton  St..  has  been 
awarded    to    LIOIIM.VNN    HUOS..    Watertown.   Wis.,    at    $3187. 

EIroy.  Win.— Hids  will  be  received  until  June  21  by  William 
Flood.  City  elk.,  for  constructing  macadam  pavement,  concrete 
curb  and  Butters  on  Second  and  Main  J^t. 

Green  Hny,  WIm. — Rids  will  be  received  until  10  a.m.,  June 
28,  by  the  Committee  on  Streets  and  Bridges  for  improving 
various   streets. 

+Ln  Cronae,  Win. — A  contract  for  constructing  asphaltic 
concrete  pavement  has  been  aw.irded  to  the  LA  CROSSE 
STONE   CO..   2Sth   and   Main   St.,   La   Crosse. 

^Maillitoii,  '\\  Id. — The  contract  for  paving  Adams  and  Win- 
nebago St.  with  asphaltic  concrete  has  been  awarded  to  the 
JOHNSON   CONSTRUCTION   CO..   at   $12,230.      Noted   May    13. 

Merrill,  AVIn. — Bids  will  be  received  until  4  p.m.,  June  29, 
by  the  Board  of  Public  Works  for  paving  portions  of  Main 
and  West   Main  St.   with   vitrified   brick   on  concrete  base. 

River  FnllH,  Wis. —  Rids  will  be  received  until  2  p.m..  June 
11.  by  P.  L.  Moe.  C^hn.  of  St.  Comn.,  for  constructing  concrete 
pavements   on   M.iin.    Polk.   Pierce   and   Tenth   St. 

Two  Rivers.  Win. — Bids  will  be  received  until  7:30  p.m.. 
June  12,  by  the  Board  of  Public  Works  for  grading,  curbing 
and   macadamizing   portions  of  various   streets. 

+CorTdon,  lown — The  contract  for  paving  'West.  Anthony 
and  State  St.  with  bltulithic  has  been  awarded  to  JAMES 
HORRABIN    &    CO.,    Pes   Moines,   at    $64,000. 

+Dubuque,  lonra — The  contract  for  paving  Delhi  and  Julien 
St.  with  brick  has  been  awarded  to  the  WESTERN  IMPROVE- 
MENT  CO.,    Racine.   Wis. 

^(irinnell.  lon-a — (Official) — The  contract  for  the  construc- 
tion of  83.350  sq.yd.  of  paving.  64.770  lin. ft.  of  curb  and  gut- 
ter, 11.300  cu.vd.  of  grading  and  29,000  lb.  of  castings  has  been 
awarded  to  WILLIAM  HORRABIN.  Iowa  City,  at  $213,631. 
Noted   Apr.    29. 

3IarnhalltOTvn,  Iowa — Bids  will  be  received  until  June  15 
by  J.  J.  Wilson,  City  Clk..   for  laying  concrete   pavements. 

♦Rockwell  City,  Iowa — A  contract  for  constructing  80,000 
sq.vd.  of  asphalt  pavement  and  46.000  ft.  of  curbing  has  been 
awarded   to  the   FORD   PAVING   CO.,   Cedar  Rapids. 

Spencer,  Iowa — Bids  will   be  received  about  July  24  by  the 

city    for    laying    50.000    sq.yd.    of    brick    block,  sheet    asphalt, 

creosoted    wood    block    or    reinforced-concrete  pavement.      E. 
O'Keefe  is  City  Engr. 

♦Went  Liberty,  Iowa — A  contract  for  paving  a  number  of 
streets  has  been  awarded  to  the  McNAMARA  CONSTRUCTION 
CO.,  Dubuque,  at  approximately  $100,000. 

♦Bcnildjl,  Minn. —  (Official) — The  contract  for  the  construc- 
tion   of   State    Rural   Highway   No.   62   has  been   awarded   to   P. 

McDonnell.  Duiuth. 

♦MlnneapollH.  Minn. — The  contract  for  paving  Williamson 
St.  with  brick  has  been  awarded  to  JOHN  F.  ICKE.  at  $11,984. 

+St.  Paul,  Minn. — A  contract  for  resurfacing  with  concrete 
the  speedway  which  is  being  constructed  by  the  Twin  City 
Motor  Speedway  Association  has  been  awarded  to  HANLON  & 
OAKES.  Minneapolis,  at  $181,000. 

Glanco,  Kan. — Bids  will  be  received  until  10  a.m.,  June  15. 
by  the  City  Clerk  for  the  construction  of  concrete  pavement 
and  curb  and  gutter  on  Main  St. 

♦Kanfiaii  City,  Kan. — The  contract  for  constructing  the 
Bartles  macadam  road  has  been  awarded  to  A.  J.  ARMSTRONG 
at   $5285. 

♦nnnwatoralc,  Kan. — The  contract  for  improving  Pacific 
Ave.   has  been   awarded   to  A.   B.   FERGUSON,   at   $18,963. 

+RalBton,  Neb. — A  contract  for  constructing  concrete  side- 
walks has  been  awarded  to  E.  HARRIS. 


tl  nlvrraily  I'lnrr,  Ncli.  -A  lunlriut  for  eondtruetlnK 
iiliii'  I'liiiiiet.'  paveMiKrii  mi  lliili  St  him  be«n  uwnrdt-il  to 
.MtMI.  .V    ItolilOICrS,    l.liiroln,   at    $I2.47;< 

♦  \nn< In,   Monl.     The  <'iiiitriiet   for  I'avliiu   Park  Ave.  and 

.Main  SI  »llli  .i!i|ilialtli'  concrete  Iihn  bei-ii  iiwiirdcd  to  CLI K- 
To.\'   A,    .\l'l'l.i;(iATK  C(t,   at    $7«r>0.      Noted    May    1.1. 

nillnn,  Munt.— Th«  City  Council  hiiH  vulefl  to  conHlruct 
niMei'i'te  HlilewiiIkH  on  Houth  Piii'lflc  Kt.,  ut  uti  eHtlrnnted  cent 
of   ti:;, 1)110. 

I.rbnnon,  Mo. —  liIdH  will  be  received  until  ft  p.m.,  June  H, 
by  the  City  Clerk  for  i-onxtruetlrig  nwu^idaiti  and  concrete 
paveinentN   and    ciirbH    In    varloUM   HtreetM. 

\nilrraon,  '■>«.-  An  election  will  In-  held  June  IS  to  vote 
on  the  i|UiHtliiii  iif  Inxulng  $ir>0,OilO  In  ImnilH,  the  [iroceedH  of 
Willi  h  will  lie  iiHi-il  for  eonHtruetlng  riiadM  In  DiHtrlct  No.  0. 
tIrliiieH  ( 'ouiit  y. 

Ilpniimont,  Tc». — At  a  recent  election  the  citizens  votr-d  In 
favor  of  iHHiilhK  $85,000  In  bonilM,  the  proeeedM  of  which  will 
be    used    for    |>avliig   streetH.      Noted    Apr.    22. 

lOnnU,  Tr».  At  a  recent  election  the  citizens  voted  to  Is- 
Hue  $45,000  In  bondH,  the  procccfis  of  which  will  be  used  for 
the   eonNtriictlon   of  roads. 

Junction,  Tc«.-  I!ld«  will  be  received  until  June  14  by  the 
Co?ninlHNloiierH  of  Kimble  County  for  grading  and  graveling 
seven   iiilliH  of  HireelH   in  Junction. 

Saniliiirlnl,  Iilnhn  Kids  will  be  received  until  Juno  15  by 
the  City  Counill  for  paving  19,917  yd.  with  hasMam,  asphalt, 
brick  or  wood  block.  The  eHtimaled  cost  of  the  work  Is 
$74,928. 

«>Kden,  rtnh  —Bids  will  be  received  until  June  21  by  the 
City  Cominlsslon  for  paving  Madison  Ave.  from  25th  to  28th 
St.    with    .isiihiill. 

CnmnM.  Wanh. — Plans  have  been  prep.ared  for  paving  One- 
onta  .St.  with  m.-icadam  or  other  hard  surfacing,  at  an  esti- 
mated  cost   of  $10,000. 

•fllnyton,  Wanh. — The  contract  for  constructing  the  John- 
son Hollow  ltd  has  been  awarded  to  the  CASCADE  CON- 
STRUCTIO.N    CO.,    at    $13,940. 

I-'.lnin,  WnHh. — Bids  will  be  received  until  1:30  p.m.,  June 
14,  by  C.  H.  Palmer,  Town  Clk.,  for  p.aving  M;iln,  Third  and 
Young  St.  with  sheet  asphalt,  asphaltic  concrete  and  bltulithic, 
all   on  concrete  base. 

+KelHo,  Wanh. — The  Board  of  Commissioners  of  Cowlitz 
County  has  awarded  contracts  for  road  work  to  U.  D.  WILLI.S. 
at  $l(i,490,  for  grading  anrl  rock  surfacing  of  one  mile  of 
the  Pacific  Highway  near  Kelso,  and  to  JEFFREY  &  BUF- 
TON,  at  $10,440,  for  constructing  6869  ft.  of  concrete  roadway 
ne.Tr  Woodland. 

+MonteHnno,  Wash. — The  contract  for  constructing  Perma- 
nent Highway  No.  8  has  been  awarded  to  the  KCK.VKTT  CoV. 
STRUCTIO.N  CO.,  Burke  Bldg..  Seattle,  at  $9895.  Other  bids 
were:  August  Wallin.  Aberdeen,  $10,490;  M.  I).  Hogan,  Ho- 
quiam,   $10,722;   Alfred   &  James,   Centralia,   $13,000. 

Mt.  Vernon,  Wash. — Bids  will  soon  be  received  for  paving 
Second  St.  from  Sixth  to  Cleveland  St.  E.  Crookston  is  City 
Clk. 

+Olyni|ila,  Wash. — The  Washington  Highway  Commission 
has  awarjled  contracts  for  road  construction  as  follows:  Sun- 
set Highway.  Rocklyn  to  Creston,  13%  miles,  to  the  MOHK 
CONSTRUCTION  CO.,  Waterville,  Wash.,  at  $41,479;  Inland 
Empire  Highwav,  Colfax  south,  five  miles,  to  the  H.  L.  WIL- 
SON CO.,  Walla  Walla,  Wash.,  at  $19,229,  and  Inland  Empire 
Highwav,  Steptoe  to  Cashup,  four  miles,  to  the  GENERAL 
CON.STRUCTION  CO.,  Spokane.  Wash.,  at  $11,955.  Noted 
June    3. 

+Seattlc,  Wash. — The  contract  for  paving  Ninth  Ave..  W., 
has  been  awarded  to  the  P.  J.  McHUGH  PAVING  &  CON- 
STRUCTION  CO..   at   $19,360. 

Seattle,  Wash. — Bids  will  be  received  until  10  a.m.,  June 
21.  by  the  Commissioners  of  King  County  for  constructing  the 
Woodinville-Duvall   Rd. 

+Seattle,  Wash. — The  contract  for  the  construction  of  Per- 
manent Highway  No.  15  has  been  awarded  to  J.  T.  MILLS, 
Olympia,  $28,539.  Other  bids  were:  Burnett  Construction  Co., 
Coleman  Bldg..  Seattle.  $33,511;  M.  P.  Zimdorf,  Seattle,  $34,437; 
Hans  Pederson,  Madison  Blk.,  Seattle,  $29,589;  Bancroft  & 
Morgan,  Everett.  $28,589;  L.  H.  Covig,  Seattle.  $29,827;  Sloan 
Bros.,  Greenwood  Ave.,  Seattle,  $29,005;  Russell  &  Gallagher, 
Rv.  Exchange  Bldg.,  Seattle,  $36,915;  Ferch  &  Gass,  White 
Bldg.,   Seattle,    $37,272. 

+Spokane,  Wash. — The  Board  of  Commissioners  of  Spo- 
kane County  has  awarded  !i  contract  for  the  construction  of 
11.5  miles  of  permanent  highwav  betwreen  Rockford  and 
Waverlv,  to  the  AMHRC^SE-BIRDSALL  CO.,  Portland,  Ore., 
at  $165,500.      Noted   May   6. 

Vashon,  Wash. —  (Official) — The  contract  will  soon  be 
awarded  for  the  construction  of  a  six-mile  highway,  esti- 
mated to   cost   $50,000. 

Sncrnmento,  Calif. —  (Official) — Bids  were  received  May  24 
by  the  State  Highway  Commission  for  constructing  roads  in 
various  counties  as  follows:  (a)  Tehama  County,  Section  C, 
Route  3;  (b)  Tehama  County,  Section  B,  Route  3;  (c)  Los  An- 
geles County,  Section  A,  Route  4;  (d)  Kings  Countv,  Section 
A,  Route  6:  Eaton  &  Smith,  San  Francisco,  (a)  $54,988;  G.  W. 
Conners,  Eureka,  (a)  $57,950,  (b)  $57,873;  W.  B.  Hunt  &  Sons, 
Alameda,  (a)  $59,324;  Twohy  Bros.  Co.,  San  Francisco,  (a) 
$70,253.  (b)  $47,198;  Richard  Rothwell,  Los  Angeles,  (a)  $68.- 
498;  F.  Rolandi.  Los  Angeles,  (a)  $66,169;  Toohey  &  Johnson. 
Phoenix,  (a)  $63,772;  Bates.  Borland  &  Ayer.  Oakland,  (a) 
$69,283.  (b)  $49,795;  Hoffman  &  McLaren.  Oakland,  (a)  $51,733, 
(b)  $43,657;  H.  H.  Harlan  &  T.  W.  Harlan.  Williams,  (a)  $49.- 
991;  L.  F.  Gerdetz.  San  Francisco,  (a)  $56,873,  (b)  $46,040; 
James  Fitzpatrick,  Sacramento,  (a)  $50,206.  (b)  $45,914;  Com- 
mary  Peterson  Co.,  San  Francisco,  (a)  $72,065,  (b)  $44,662; 
George  Anselmo.  (b)  $52,851;  Manuel  Jacinto,  Sacramento,  (b) 
$51.4S2;  C.  H.  &  A.  W.  Borrill,  San  Francisco,  (b)  $46,390; 
Leigh  Garnsey.  Los  Angeles,  (c)  $27,957;  George  Wiegand, 
Lamanda  Park,  (c)  $24,280;  Homer  R.  Kennedy  &  Frank  Wil- 
liams, Los  Angeles,  (c)  $21,101;  White  &  Gaskill,  Long  Beach, 
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(c)  $26,643:  John  D.  Marsh,  Bakersfiekl,  (c)  $25,,552:  "«".  A. 
Dontanville.  Paso  Holiles.  (c)  $23.91S.  (d)  $54,954;  Bent  Bros.. 
Los  Angeles,  (d)  $69,555;  Taylor  &  Berliner,  Los  Angeles,  (d) 
$56.S09;  George  .s.  Benson  &  Sons,  (d)  $50,212;  John  D.  Marsh, 
Bakersfield,   (d)   $51,697. 

+Saii  Jose,  Calif. — Contracts  for  street  paving  have  been 
awarded  to  the  RAISCH  IMPROVEMENT  CO.,  San  Francisco, 
at  $35,100,  CLARK  &  HEN'ERY.  Stockton.  $10,445  and  to  F. 
R.  RITCHIE   &  SOX,  San  Jose,  $7286. 

Willits,  Calif. — The  Board  of  Trustees  has  authorized  the 
paving  of  Valley  and  Humboldt  St. 

*.Monoton,  N.  B. — A  contract  for  laying  tarvia  pavement 
has  been  awarded  to  CARRITTE  &  PATERSON.  St.  John, 
N.   B.,  at  an  estimated  cost  of  $28,000. 

^.Montreal.  <lue. — The  contract  for  supplying  asphalt  re- 
quired for  paving  citv  streets  for  one  year  has  been  awarded 
to  the  AZTEC  OIL  &  REFINING  CO.,  at  $15.50  per  ton.  The 
Board  of  Control  recommends  the  extension  of  the  contract 
for  nine  years  on  condition  that  the  company  shall  construct 
a   refinery   in   Montreal. 

+St.  liamberts,  Que. — A  contract  for  paving  a  number  of 
streets  has  been  awarded  to  EDWARD  BELANGE  &  CO.,  2820 
St.  Hubert  St.,  Montreal. 

^W'estmonnt.  Que. — A  contract  for  constructing  asphalt 
pavements  has  been  awarded  to  the  WARNER-QUINLAN 
ASPHALT   CO.,   745   St.    Catherine    St.,    \V..    Montreal. 

.Vurora,  Out. — The  Town  Council  plans  to  improve  "Wel- 
lington St.  by  laying  a  new  roadway,  at  an  estimiated  cost  of 

$io;ooo. 

BmsMels,  Ont. — Bids  will  be  received  until  June  15  by  F.  S. 
Scott.  Clk..   for  curbing  and  paving  Main   St. 

Ft.  Erie,  Ont. — Press  reports  state  that  approximately 
$12,500  will  be  spent  for  road  improvements. 

Ineersoll.  Ont. — Plans  are  being  prepared  for  the  construc- 
tion of  brick  pavement  on  concrete  foundation  on  Thames  St. 
W.  R.  Smith  is  Clk. 

Niagara  FallM,  Ont. — Bids  will  soon  be  received  by  the 
citv  for  the  construction  of  brick  paving  on  Queen  St.  The 
estimated  cost  is  $16,000.     F.  J.  Anderson  is  Engr. 

+Ottan'a,  Ont. — The  contract  for  paving  "Wellington  St. 
from  Preston  St.  to  the  viaduct  has  been  awarded  to  the 
UNION   CONSTRUCTION   CO.,   at   $6000. 

Peterboro,  Ont. — The  City  Council  contemplates  construct- 
ing sidewalks  on  various  streets.     S.  R.  Armstrong  is  Clk. 

Virden,  Man. — Bids  will  be  received  until  6  p.m..  June  15, 
bv  W.  Whiteford  for  grading  approximately  Tl  miles  of  the 
Provincial   highways   and   roads. 

INDl'STRIAL  AVORKS 

Boaton,  Maas. — The  Zunner  Machine  Co.,  Rochester,  N.  Y., 
will  build  a  plant  in  South  Boston.  C.  Granger,  203  Winthrop 
Bldg.,  is  in  charge. 

Providence,  R.  I. — The  Terminal  Warehouse  Co.  plans  the 
construction    of   a    five-story,    lOOxlOO-ft.    brick   warehouse. 

^Bridgeport,  Conn. — The  Locomobile  Co.  of  America  has 
awarded  the  contract  for  the  construction  of  an  addition  to 
its  plant  to  the  FLY.VT  BUILDLNG  &  CONSTRUCTION  CO.. 
Palmer.  Mass..  at  about  $34,000.  Lockwood,  Greene  &  Co.,  60 
Federal  St.,  Boston,  Mass.,   is  Arch.      Noted  May  20. 

Hartford,  Conn. —  (Official) — Bids  will  be  received  until 
noon,  June  15,  by  Greenwood  &  Moer,  Engr.,  847  Main  St., 
for  the  construction  of  a  three-story,  42xll0-ft.  brick  factory, 
mill  construction,  at  Rowe  Ave.  and  Park  St.,  for  the  Jacobs 
Mfg.  Co.     Noted  June  3 

AmHterdam,  N.  Y. — Bids  have  been  received  for  the  con- 
struction of  a  two-story,  70xS0-ft.  addition  to  the  machine 
shop  of  the   Inman   Mfg.   Co.      R.   A.   Wood   is  Gen.   Mgr. 

BofTalo,  IV.  Y. — The  Buffalo  Copper  &  Brass  Rolling  Mill, 
446  Military  Rd^  has  a  220xl200-ft.  site  at  Military  Rd.  and 
the  New  York  Central  R.R.,  on  which  it  will  T3uild  extensive 
additions. 

Buffalo,  N.  Y. — The  Automobile  Aviation  Co.,  recently 
incorporated,  is  having  plans  prepared  for  the  construction 
of  a    factory.      H.    F.    Hanford,    322    Pennsylvania    St.,    is   Secy. 

^BuVralo,  N.  Y. — The  Schoellkopf,  Hartford  &  Hanna  Co. 
huB  awarded  the  general  contract  to  the  JOHN  W.  COWPER 
CO..  for  the  construction  of  a  three-story,  75xl75-ft.  brick  and 
.steel  addition  to  its  plant  at  Abbott  Rd.  and  the  Lake  Shore 
R  R.  The  structural  steel  contract  has  been  awarded  to  the 
FERGUSON    STEEL    &    IRON    CO.      Noted    Apr.    29. 

^Buffalo,  N.  Y. — The  American  Radiator  Co.  has  awarded 
the  contract  to  F.  S.  MATTHEWSO.N,  702  White  Bldg.,  for 
the  construction  of  a  one-.itory,  222x234-ft.  foundry  at  Elm- 
wood  Ave.  and  thi-  New  York  Central  H.H.  John  E.  Young- 
berg,    30   .North    Dearborn    St.,   Chicago,    111.,    is   Arch. 

+Denew,  N.  V. — The  Gould  Storage  Battery  Co.  h»n  awarded 
the  general  contract  to  the  JOHN  W.  COWPER  CO.,  Buffalo, 
N  Y.  for  the  construction  of  a  two-story,  75x200-ft.  factory, 
to  cost  $40,000.  The  FERGUSON  .STEEL  *  IRON  CO.,  Buffalo, 
N,   Y..  has  been   awarded   the   structural   steel   contract. 

+New  York,  N.  Y. —  (Borough  of  Bronx) — The  Ames  Trans- 
fer Co  has  awar(le<l  the  oonlriMt  to  the  JOHN  J.  HI'IAKN 
CO.WST RUCTION  CO.,  69  West  Ifith  St.,  for  the  construction 
of  a  six-story  garage  and  storage  building  at  Kingsbrldge 
Ave  and  West  236th  St.  It  will  cost  about  $75,000.  John  C, 
Kleinhou.se,  1X39  East  12th  St.  (Borough  of  Brooklyn),  is 
Arch.      .Noted    May    20. 

New  Vork.  IV.  Y.— (Borough  of  Brooklyn) — The  Cadillac 
Motor  Co.  1X19  Broadway  (Horough  of  M.'inhattan ),  will  build 
a  four-.story,  fiOxlOO-ft.  relnforc'ed-concrett-  servlcf  building 
nt  Lafayette  Ave.  and  Rockwell  PI.  It  will  cost  $80,000. 
William  E.  Lehman,  738  Broad  St.,  Newark,  N.  J..  1b  Arch. 
\ew  Vork,  :S'.  V. —  (Borough  of  Brooklyn )— The  R.  H.  Comey 
Co.,  78  isth  St  ,  will  build  three  three-story  factorloH  at  18th 
St.  and  Third  Ave.  Wlltlnm  HIgglnBon.  13  I'ark  Row  (Borough 
of    Miinhiittaii),    l»    Arch. 

New  %«rk,  !V.  Y.— (Borough  of  Brooklyn)— The  F.  «Sr  M. 
Brewing  Co.,  I'ark  Ave.  and  r.lst  Ht.  (Borough  of  Manhattan) 
will  build  a  brewing  plant  on  the  plot  bounded  by  Ninth  iiiid 
T'lilh   Ht  ,   Kent    Ave,   and   the    Kiint    River 


New  York,  N.  Y. —  (Borough  of  Brooklyn) — Jason  S.  Bailey, 
■West  Roxburv.  Boston,  Mass.";  will  build  a  seven-story.  60xl25x 
200-ft.  concre'te  factory  on  Bond  St.,  at  an  estimated  cost  of 
$225,000.      Barfitt    Bros.,    26   Court    St.,    is   Arch. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — The  Interboro 
Long  Distance  Moving  Co.,  2157  Amsterdam  Ave.,  will  build 
a  nine-story  warehouse  on  Jumel   PI. 

+Rens.selaer,  N.  Y. — William  Barnet  &  Sons  has  awarded 
the  contract  for  the  construction  of  a  three-story,  60x351-ft. 
reinforced-concrete  mill  to  MORRIS  KANTROWITZ,  Albany, 
N.  Y.  The  estimated  cost  is  $75,000.  Noted  Mar.  25  and  Apr.  8. 
Yardville,  N.  .1. — The  Chandler  Oilcloth  Co.  will  rebuild  its 
plant  which  was  recently  destroyed  by  fire  at  a  loss  of  $40,000. 
+GlenoIden,  Penn. —  (Official) — The  H.  K.  Mulford  Co.  has 
awarded  the  contract  for  the  construction  of  a  four-story 
brick  and  concrete  addition  to  its  plant  to  THOMAS  J.  SEEDS, 
JR.,   1207    Race    St.,    Philadelphia,    Penn.      Noted    May    27. 

Marcna  Hook,  Penn. — Bids  are  being  received  for  the  con- 
struction of  9  one-  and  three-story  brick  factories  for  the 
United  Roofing  Co. 

Newton  Hamilton,  Penn. — The  Aetna  Explosives  Co.,  2 
Rector  St.,  New  York,  N.  Y.,  will  build  a  plant  estimated  to 
cost    $500,000. 

Philadelphia,  Penn. — Plans  are  being  prepared  by  the  "Wil- 
liam Steele  &  Sons  Co.,  1600  Arch  St.,  for  the  construction  of 
a  three-story,  65x75-ft.  garage  at  21st  and  Brandywine  St., 
for  J.   D.   Darlington   &   Co. 

Philadelphia,  Penn. — David  Berg  will  build  a  $100,000  dis- 
tillery  at   Delaware   Ave.   and   Mifflin   St. 

+Pittsbnrgh,  Penn. — The  Logan-Gregg  Hardware  Co.  has 
awarded  the  contract  for  the  construction  of  an  eight-story, 
91xll6-ft.  warehouse  to  JAMES  WHERRY  &  CO.  The  esti- 
mated cost  is  $125,000.  Charles  Bickel,  May  Bldg.,  is  Arch. 
Noted   Feb.   4    and   IS. 

+Sayre,  Penn. — The  Lehigh  Valley  R.R.  has  awarded  the 
contract  for  the  construction  of  a  round-house  with  50  stalls 
to  the  WESTINGHOUSE-KERR  CO..  37  "Wall  St.,  New  York, 
N.  Y.     The  estimated  cost  is  $400,000. 

Baltimore,  Md. — Frensdorf  cfc  Brown  has  purchased  Colgate 
Park,   in   which    it  will   build   a    $50,000   dsitillery. 

Tampa,  Fla. — Armour  &  Co..  Union  Stock  Yards,  Chicago, 
111,,  will  build  additions  to  its  warehouse  to  cost  about  $11,500. 
R.  C.  Clark  is  Arch, 

^Birmingham,  Ala.— The  HENDON-HETTRICK  ENGI- 
NEERING CO.  has  been  awarded  the  contract  for  the  con- 
struction of  a  five-story,  6Sxl20-ft.  reinforced-concrete  cold- 
storage  plant  at  22nd  St.  and  Ave.  E.,  for  the  Birmingham 
Ice  Co.     It  will  cost  about  $75,000.     Noted  Apr.   29. 

Piedmont,  Ala. — The  Coosa  Mfg.  Co.  plans  the  construction 
of  a    106xllS-ft.    addition    to    its   plant. 

New  Orleans,  La. —  (Official) — The  Port  Commissioner  has 
commissioned  Ford,  Bacon  &  Davis,  Engr.,  to  prepare  plans 
for  the  construction  of  a  $750,000  grain  elevator. 

Nn.shville,  Tenn. — The  Bradford  "Wholesale  Furniture  Co.. 
168  Third  Ave.,  N.,  will  build  a  storehouse  on  Fifth  Ave.  and 
Commerce   St. 

•f  Cincinnati,  Ohio — Harry  Hake.  Arch.,  S02  Provident 
Bank  Bldg.,  has  awarded  the  contracts  for  the  construction 
of  a  $40,000  addition  to  the  Standard  Marble  Works  to  the 
MASSILLION  BRIDGE  &  STEEL  CO.,  for  steel;  carpentry, 
to  D.  MEINKEN. 

Cleveland,  Ohio — Richman  Bros.  Co.,  West  Ninth  St.,  will 
build  a  four-storv,  200x322-ft.  reinforced-concrete  and  brick 
factory,  at  an  estimated  cost  of  $200,000.  Christian,  Schwarz- 
enberg  &  Galde,   1900   Euclid  Bldg.,   is  Arch. 

St.  Bernard,  Ohio — (Cincinnati  post  office) — The  Stacey 
Bros.  Gas  Construction  Co.  will  build  a  100x400-ft,  factory, 
to  cost  about  $120,000.  Harry  Hake,  Provident  Bank  Bldg,,  is 
Arch. 

+  Youngstown,  Ohio — The  Youngstown  Iron  &  Steel  Co.  has 
awarded  the  contract  to  the  HUNTER  CONSTRUCTIO.N  CO. 
for  the  construction  of  a  55x450-ft.   steel  storage   building. 

Ligonler,  Ind. — The  Banta-Bender  Mfg.  Co.  will  build  a 
plant  to  replace  the  one  destroyed   by  fire. 

^Mishawnka,  Ind. — The  Mishawaka  Woolen  Co.  has  award- 
ed the  contract  for  the  construction  ot  a  three-  and  four-story 
plant  on  Water  St.  to  the  H.  G.  CHRISTMAN  CO.,  South  Bend, 
Ind, 

+Terre  Haute.  Ind. — George  Buntin  and  Charles  Minshall 
have  awarded  the  contract  for  the  construction  of  a  three- 
story,  65x1 70- ft.  brick  warehouse  to  RHOEM  BROS.  Johnson 
&    Miller    is    Arch. 

Detroit,  Mieh. — The  Timken-Detroit  Axle  Co.,  132  Clark 
Ave.,  will  build  a  500xl000-ft.  addition  to  its  plant,  to  cost 
$300,000. 

+SaK'innw,  Mich. — The  Carlisle  Tannery  Co,  has  awarded 
the  contract  to  .\.  GELINEAS  &  SONS  for  the  construction  of 
a  50x50-ft.  and  a  40xl30-ft.  addition  to  its  plant  in  the 
North    End. 

Chleago,  ill.— F.  W  Reis  will  build  a  two-story,  lOOxllO-ft. 
brick  garage  at  2942  West  North  Ave.,  to  cost  $16,000.  A.  A. 
Anderson   is  Arch. 

Chieaico,  III. — The  F'ackard  Motor  Car  Co.,  2357  Michigan 
Ave.,  has  purchased  the  site  at  2340  Indiana  Ave.,  and  will 
build  a  (Ive-story,  reinforced-concrete  service  station,  to  cost 
about    $125,000. 

Milwaukee,  WU.— The  John  Prltzloff  Hardware  Co.  will 
build  a  75x160- ft.  wareliousc  at  31  West  Water  St.,  to  cost 
approxinuitely    $100,000. 

Racine,  WU.— The  Hamilton-Beach  Mfg.  Co.  will  build  a 
three-Mtorv,  50x2r.0-ft.  brick  factory,  mill  construction,  to 
co.tt    $:!(», ortO.      Edmund    B.    Funston    la   Arch. 

Mnson   «'ltj-,   lown — 10.    R.   Gibson   plans   the  construction   of 

a   $25,000   wiirehoiise   on    Klrst   St. 

Iluluth,  Minn.-  The  John  Wahl  Candy  Co.  has  secured  a 
permit  for  the  coiintructlon  of  ii  factory  at  26th  and  Michigan 
Ave.,    to   cost    $30,000 
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•fniiliilh.  Minn.  W  .1  ZlTTKltKM-.  Wrimtnr  City.  lowii, 
hiiH  li.Tii  uwiiiil'il  ihi-  conliiu-t  for  Ihi-  foimtrurtlnii  of  it 
|::00.mio  wiiii-liiiUNi'  on  l.iikr  Ave.  fi>r  tlii>  i  lowiin-l.iMiiiliiK- 
Hrown  Co,      I'",  (1.  iH-iiiiiui   Ih   Ari-li.      Noliul   Apr.   ::U. 

«*«.  Pniil,  Minn.  .MihikII.t  Hiok  .  41!  KmhI  Third  St..  will 
bullil  IV  roui -Mtorv.  IfitlxJiis-ft.  fiirtory  ut  Ninth  iiiul  .luc-khoii 
St.      I'.    .Ma.'iull.M     IM    rr.-H 

^.\(rhlawn.   Knn.      Thi<    I.KIIItKCK    KNOINICKIUNO    K    CON- 

TUAl'TIN<:     I'll..     KiiiiHiiH     «'lly.     Mo..     hiiM     I ii     awiinliul     the 

rontnii-t  for  tln<  o<iiiHt ruction  of  h  rolnforiTd-coiicn'tp  Kriilii 
."levator  on  Miiln  St.  for  the  Uliilr  Milling  Co.  Th«>  .•Hllnintfd 
rent    Ih   $r>0,noo. 

KnniinK  «"llj-.  Mo.-  HIdH  will  Hoon  !>.•  ri-Cflvnl  at  tlu<  nmln 
olllco  of  the  KonI  Motor  Co..  Pi-trolt.  Mli-li.,  for  the  fonHtriir- 
tlon  of  a  Ihr-r-Ktorv  lirlck.  torra  i-olta  and  roliifoiciMl-concrcto 
addition  to  Ito  idanl  at  llth  St  and  VVInchoHtfr  Avi-..  to  c-omI 
JSiO.miO.  Albert  Kahn.  f.s  l.afayottc  Hldtf .  l>«>troll.  Mich.. 
Ih   Arch. 

^Ilnllna.  Tr».— lU'HANK  *  I>IHUKM„  OnlVoMton.  T.x..  haH 
boon  awarded  the  contract  for  the  ooMMtructlon  of  a  $100,000 
cotton  concentration  nhed  at  Htith  tJt.  and  Ave.  F.,  for  the 
Southern    I'roiluctM  Co. 

riirblo.  <'ol«.  The  K.  ,1.  Ilurch  Mftt.  Co.  will  hulld  n  two- 
Btorv.  s.'.xli;o-ft.  brick  factory  at  I-'IrHt  and  Santn  Fc  Ave,  to 
cost"  about    $:.'.. (too.      .1.    M.   lille    Ih   Arch. 

I.t-ntrn^orlh.  \\  n«h.-  The  CaHhiilere  Fruit  Orow<-rH'  Union 
will    biilUI    :i    J.!0, (1(1(1    WMK'houHe. 

I.lnntoii,  «»r«'.— The  Shell  Oil  Co.  of  Cnllfornln.  accordlnn: 
to  presft  reporlH.  will  expend  about  ».^00.000  In  conHtructliiK 
warehouses,  tanks,  docks  and  reservoirs.  Ueltz  &  .Storey, 
Knur..  Northern  Hank  *  Trust  Co.,  Scuttle.  Wash.,  will  pre- 
paie   the   plans. 

^I>»r(lnnd,  Ore. — Hoot  .t  Korr.  Arch.,  has  awarded  the 
contracts  for  the  lonstructlon  of  a  three-story  brick  ware- 
house at  l.'ith  and  Irvlin;  St.  for  the  O.  I".  Thoniiison  Kstate, 
as  follows:  Ceneral.  .1.  (5.  KII.GUKKN;  plumiilng.  H.  K. 
HADKMACIIKU:  heating.  K1:NI>AI.1.  HKATINC.  CO.  The 
estimated    cost    Is    $,■?.'>. 000.      Noted    May    20. 

^Pordnnd.  Orp. — Whitehouse  &  Fouilhoux.  Arch,  has 
awarded  the  contracts  for  the  construction  of  a  warehouse 
at  Oretron  and  (Occident  St.  for  the  Settler  Box  Co..  as  follows: 
C.enernl.  MTHKItl-ANP  *  ABKIOY;  plumbinif.  STURGES  & 
STrRC.IOS;  heatintJ.  KENDALL  HEATINU  CO.  The  estimated 
cost    is    $4r>.000. 

Portland.  Ore. — Bids  have  been  received  by  lloyle  &  Pat- 
terson. Arch.,  for  the  construction  of  a  three-story.  100xl50-ft. 
warehouse  at  l.'ith  and  Overton  St.  for  the  Mason  Ehrman  Co. 
The  cost  is  estimated  at  $3."). 000       Noted  May  27. 

A^new.  Cnllf. — The  Taciflc  Chemical  Co..  San  Francisco. 
Calif.,  plans  the  construction  of  a  $100,000  plant.  Archibald 
Barnard,   62,")   Market  St.,  San   Francisco,  Calif.,   is   Pres. 

Filniore,  Cnllf. — The  Montebello  Oil  Co.  will  construct  an 
oil  refinery  at   Filmore,  at  an   estimated  cost  of  $100,000. 

Snn  FrnncUco.  Cnllf. — The  Shell  Oil  Co.  will  build  a  pump- 
ing station  and  service  buildinK  on  Army  St..  at  an  estimated 
cost   of   $2.'),000. 

Snn  FrnnciHco.  Cnllf. — The  Promotion  Wine  Co.,  537  Front 
St.,  will  build  a  $60,000  winery  at  Columbia  Ave.  and  Lombard 
St.      Edward  Cerruti,  699   61st  St.,  Oakland,  Calif,   is  Pres. 

Srlmn,  Cnllf. — Libby,  McNeill  &  Libby.  ChicaRO.  111.,  plans 
to   build  an   addition   to   its  canning  plant,   to   cost   $15,000. 

FBDKltVL.     GOVEHNMKXT     WOltK 

BnlldinK — Portland,  Maine — Bids  for  the  construction  of 
steerage  barracks  at  the  U.  S.  Quarantine  Station,  I'ortland. 
have  been  rejected  bv  the  Supervising  Architect,  Treasury 
Dept.,  Washington.  D.  C.     Xoted  Mar.  25  and  Apr.  29. 

+Post  Office  and  Court  Houwe — Brattleboro,  Vt. — The  con- 
tract for  constructing  a  post  otlice  and  court  house  has  been 
awarded  to  the  E.  T.  .NP.HOTT  CON.STRUCTKJN  CO.,  New 
York,  N.  Y.,  at  $101,773.     Xoted  Feb.  11  and  Mar.  25. 

DredKlne — Boston,  Mass. — Bids  will  be  received  until  noon, 
.Tune  21,  at  the  U.  S.  Engineer  Olflce,  Boston,  for  dredging  in 
Chelsea  Creek  and  in  Boston  harbor. 


Building — Washington,  D.  C. — Plans  have  been  prepared 
for  the  construction  of  a  new  chemical  laboratory  on  Pierce 
Mill  Rd.,  near  Connecticut  Ave.,  Washington,  for  the  Bureau 
of  Standards.      The  estimated   cost   is   $200,000. 

iDKpeotine  Steel — Washington,  D.  C. — Bids  will  be  received 
until  :<  p.m.,  June  24.  by  James  A.  Wetmore.  Act.  Superv. 
Arch..  Treasury  Dent..  Washington,  for  the  inspection  of 
structural  steel  and  iron  work  for  buildings  erected  under  the 
control  of  the  U.  S.  Treasury. 

■kl.aylng  Granite  Block — Washington.  D.  C. — Bids  will  be 
received  until  2  p.m..  June  22.  by  the  Commissioners  of  the 
District  of  Columbia  for  laying  about  7700  sq.yd.  of  granite 
block. 

-i^Gradine  and  Imprnvlne — Washington.  D.  C. — Bids  will 
be  received  until  2  p.m..  June  22.  by  the  Commissioners  of 
the  District  of  Columbia,  for  grading  and  improving  various 
streets. 

Ordnance — Washington.  T).  C. — Rids  were  received  by  the 
Bureau  of  Ordnance.  Navy  Dept..  Washington.  D.  C.  for  fur- 
nishing finished  guns  and  gun  forgings  for  the  Navy  as  fol- 
lows: Item  (1).  20  5-in.  51-calibre  Mark  8  guns,  with  breech 
mechanism:    (2)    30    4-in.    50-calibre    Mark    9.    modification    2. 


uiMiH.  with  breiich  mnchaiilnin;  (3)  40  iictM  fiO-ln.  (tun  forglngM 
for  .Miiik  s  ({1111.  (a)  nickel  Hieel  (b),  Kun  Mtool:  Methlehein 
Kleel  Co..  Hodlh  llethleh.Mri.  I'eiin.,  (I)  »S4r.o  each  (2)  $1200, 
Cl/illii  -JS  (Mb)  »0.2<'/i.  Mldviili-  HIe.-l  Co..  I  ■hllliilelidila.  I'l-nn. 
(1)  |7«7r,,  (21  ir.Krid  Cla)  »().24l:  Ctl.)  »0.201t;  Ainerlean  & 
llrlllhh  .MfK  <■".  llrlclKCporl.  Conn.  (1)  $7K(io  <2)  $4300;  Erio 
l-'firK.'  Co.  i;i  le,  fiMin.  Cla  I  IIihI  20  hi-Im.  J(l.2:i>i.  decoiid  10 
HetH.  $0  25,  thir.l  10  HetH.  $0.2*1  *3b)  $0.20,  $0.22,  $0.23;  Crucible 
Hteel    Co.,    I'lttHburKh,    I'enn.,    (»a;    $0.23'J    (3b)    $0.2065. 

>Vn«rr  Mrlprx  WiiMhliiKloii,  l>.  C.-  Mi. 1m  will  be  rccftlvcd 
until  2  p.in  ,  June  14,  bv  the  CoiiiMilHHloiierM  of  th<i  DUtrlct  of 
Coliiiiibla.   fur   fuinlnhlnK   7o()0    iJi-ln,   water   iiielerM. 

4*<ttrrl  i.iM-k  iHHru  Wheeling,  W  Va.-  HIiIm  were  re- 
ceived    Mav     IS     bv     MiiJ.    T      II.     Jackson,     for     furiilMliIng    ami 

.leitlMk-    H 1    lock    galeM    fiM    diiiiiH   No.    12   and    20.    Ohio    River 

an  folloWH;  I'nioii  Foundry  *  Machine  Co.,  PlttMburgh, 
I'enn..  $30..S22,  $30,74K;  C.  A.  Turner,  Inc..  I'it iNliiirKh.  I'enn.. 
$30,600.  $30.N00;  Steaey-Sehinidt  .Mfg.  Co..  York.  I'l-nii.,  $32,750. 
$33,100;  lNI)i;i'10.\'l»KNT  URIDOI':  CO..  PltlHburgh.  I'enn.. 
$24.;mO.  $25,950  (awardeil  contract),  .Milwaukee  Hrldg<-  Co. 
.Milwaukee.  WIh..  $27,330.  $26.9S2:  I'enn  Itrldge  C....  I'.eaver 
Falls.  I'enn.,  $30.KOO.  $30.h00:  Alliance  Structural  Ci,.,  Alll.iiic.-. 
Ohio.  $27,946.  $2.s.N90:  American  Krblge  Co..  Pit txliurgh.  I'enn. 
$25.S5(T.  $26.XS0  and  Lupfer  &  Remick,  Buffalo.  N.  Y.,  $2«.473, 
$26.3!I3.      Noted    Apr.    29. 

Whnrf — Soulhiiort.  N.  C.  —  Hldn  will  be  received  until  3  p.m., 
June  25,  bv  Janu'M  A.  Wetmore.  Act.  Superv,  Arch.,  TreaHury 
Dept..  Washington.  I).  C..  for  construction  a  wharf  at  th< 
C:i))e  Fc.ir  <|uar:int(ne  station  near  Southjiort. 

Cement — Atl:inta,  Oa.— Itids  will  be  received  until  2  p.m., 
Julv  1,  bv  !•'.  H.  Duehav,  .Su|)t.  of  Prisons  C  .S.  Penften- 
tliiry,    Atl.-inla.    foi-    furnishing    5000    bbl.    of    portland    cement. 

I'ont  Olllee  and  Court  lIouMe — f)pelika.  Ala. —  Bids  will  be 
received  until  3  p.m..  July  14,  by  James  A.  Wetmore  Act. 
Superv.  Arch..  Treasury  Dept..  Washington.  D.  C,  for  con- 
structing complete  the  U.  S.  post  office  and  court  house  at 
Op.lika. 

+llulldlnK — New  Oile.-ins,  I.,a.— The  contract  has  been 
awarded  to  L.  F.  ALE.XA.VDER.  Washington.  D.  C.  at  $6700, 
for  constructing  Ji  one-story  frame  dwelling  for  the  chief 
operators.     Noted  Mar.  4  and   May  27. 

Stone — New    Orleans,    La. — Rids    will    be    received    until    11 

a.m.,  June  25.  at  the  T.  S.  Engineer  Office.  Queen  &  Crescent 
Bldg.,  New  Orleans,  for   furnishing  25,000  tons  of  stone. 

Stone — Memphis,  Tenn. — Bids  will  be  leceived  until  noon, 
June  29,  bv  Ma.t.  E.  M.  Markham.  1'.  S.  Engineer  Office,  Mem- 
phis,   for   f'urnishi.ig   16,000   cu.yd.   of   riprap   stone. 

Stone — Memphis,  Tenn. — Bids  will  be  received  until  11 
a.m..  June  30,  by  Maj.  E.  M.  Markham,  U.  S.  Engineer  Office, 
Memphis,  for  furnishing  20,000  tons  of  riprap  stone. 

^^Cribwork — Harbor  Beach.  Mich. — The  contract  has  been 
awarded  to  lU'RKE.  SMITH  &  NELSON,  Muskegon,  at  $64,- 
787.  for  constructing  cribwork  at  the  breakwater  at  Harbor 
Beach.      Noted    Apr.    29    and    May    27. 

+'#I^uck  Improvement — i^ault  Ste.  Marie.  Mich. — The  con- 
tract has  been  awarded  to  OSCAR  DANIELS  CO.,  Unity  Bldg., 
Chicago,  Til.,  at  $l.l)10.4Sii,  liv  the  government  for  lock  im- 
provement work  at  the  Fou:th  Lock,  Sault  Ste.  Marie.  Noted 
Apr.    29    and    June    3. 

+Keclamatlon — Saco,  Mont. — The  contract  has  been  award- 
ed for  the  construction  of  Nelson  Reservoir  South  Canal.  Milk 
River  Project,  Mont.,  to  JAMES  O'CONNOR,  Dodson,  Mont., 
at  $15,615.  The  work  involves  about  25,000  cu.yd.  of  canal 
excavation  and  is  located  10  miles  from  Saco.  Noted  Apr. 
15  and  May  27. 

Post  Office — Chillicothe,  Mo. — Bids  were  received  June  3, 
for  the  construction  of  a  post  office  building  at  Chillicothe  (a) 
$87,700  (b)  $91,300;  Charles  W.  Gindele  Construction  Co., 
Chicago,  III.,  (a)  $88,000,  (ti)  $90,000;  George  A.  Shaul,  Seneca. 
Kan.,  (a)  $91,877;  George  W.  .Stiles  Construction  Co.,  Chicago, 
111.,  (a)  $92,75.');  Dieter  &  Wenzel  Construction  Co.,  Wichita., 
Kan.  (a)  $95,408;  Hiram  Llovd  Building  &  Construction  Co.. 
St.  Louis  (a)  $95,979.  (b)  $98,979;  Campbell  Bldg.  Co..  Salt 
Lake  Citv.  Utah  (a)  $96,500  (b)  $101,200;  M.  Y'eager  &  Sons. 
Danville,"  Va.  (a)  $97,668,  (b)  $99,618:  R.  P.  Farnsworth  & 
Co.,  Owensboro.  Kv.  (a)  $98,800,  (b)  $100,000:  Thomas  W.  Cis- 
sel.  Wooster.  Ohio  (a)  $99,833,  (b)  $103,000;  King  Lumber  Co., 
Charlottesville,  Va.  (a)  $100,500,  (b)  $103,000:  Heman  Con- 
struction Co.,  St.  Louis  (a)  $101,400:  Frank  H.  Latimer  &  Son, 
Kansas  Citv  (a)  $102,313:  Frank  J.  Griffy  &  Co..  Keokuk.  Iowa 
(a)  $102.56.5:  Rogers  &  Kaiser.  Chicago.  111.  (a)  $102,967,  (b) 
$107,431:  Kreipke-Schafer  Construction  Co..  El  Reno.  Okla. 
fa)  $109,000  and  J.  I'.  Cullen  Construction  Co.,  Janesville, 
Wis.   (a)   $113,050.     Noted  Apr.   22. 

+Post  Office — Bryan.  Tex. — The  contract  for  ths  construc- 
tion of  a  post  offlce  at  Brvan  has  been  awarded  to  ALGER- 
NON BRAIL.  Montgomery,  Ala.,  at  $39,277.  Noted  Apr.  8  and 
May    20. 

■>Buildlng — Ft.  Bliss.  Tex. — The  contract  has  been  award- 
ed for  constructing  a  guard  house  and  bakerv  to  OTTO  P. 
KROEGER,  El  I'aso,  at  $15,796,  guard  house,  and  at  $6367, 
for   bakery.      Xoted   Apr.   8. 

Post  Office — Longview.  Tex. — Bids  were  received  June  2.  by 
the  Acting  Supervising  Architect,  Treasury  Dept..  Washing- 
ton. D.  C,  for  the  construction  of  post  office  at  Longview.  (a) 
limestone,  (b)  sandstone  as  follows:  Dieter  &  Wenzel  Con- 
struction Co.,  Wichita.  Kan.,  (a)  $42,792:  Kreipke-Schafer 
Construction  Co..  El  Reno,  Okla.  (a)  $39,950:  Texas  Con- 
struction Co.,  San  Antonio,  (a)  $33,030.  (b)  $33,280;  W.  H. 
Fissell  &  Co..  New  York.  N.  Y.,  (a)  $41,800,  (b)  $42,800:  Al- 
gernon Blair,  Montgomery.  .Ma.,  (a)  $41,884.  (b)  $43,000; 
Colonial  Construction  &  Supplv  Co..  Charlottesville,  Va.,  (a) 
$41,929,  (b)  $42,999;  George  A.  Shaul,  Seneca.  Kan.,  (a)  $38.- 
790;  C.  V.  Beattv.  East  Liverpool.  Ohio,  (a)  $41,900.  (b)  $42,600: 
Thomas  W.  Cissel.  Wooster,  Ohio,  (a)  $44,000.  (b)  $46,000: 
yv.  E.  Taylor.  Ennis.  (a)  $36,250,  (b)  $36,950;  Richardson 
Engineering  &  Construction  Co.,  Bainbridge,  Ga.,  (a)  $41.- 
470,    (b)    $42,470.      Noted   Apr.    29. 

Haniirani — San  Antonio,  Tex. — Bids  will  be  received  until 
June  20  by  Capt.  Charles  S.  Wallace.  Office  Ch.  Signal  Officer, 
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War   Dept..  Washington,  D.   C,   for   constructing   two   hangars 
at  San  Antonio. 

+Fo!«t  Office — Ardmore.  Okla. — The  contract  for  the  con- 
struction of  a  post  office  at  Arrlmore  has  been  awarded  to 
GEORGE  W.  STILES  CONSTRUCTION  CO.,  Chicago,  111.,  at 
$120,200.     Noted   Mar.  25  and  May  6. 

+'*Keclaination — Payson  City,  Utah — The  contract  has 
been  awarded  for  the  construction  of  Lateral  20.  Division  8, 
Highline  Unit.  Strawberry  Valley  project.  Utah  to  the  HAR- 
RISON-KNUDSEN  CO..  Boise.  Idaho,  at  $38,950.  The  worlt 
which  is  situated  near  Payson  City  involves  the  moving  of 
about  30,000  cu.yd.  of  material  and  canal  excavation  and  the 
placing  of  3400  cu.yd.  of  reinforced  concrete.  Noted  Apr.  22 
and  June  3. 

+Reclamation — Roosevelt.  Ariz.  —  The  contract  has  been 
awarded  to  the  ROSEDALE  FOUNDRY  AND  MACHINERY 
CO.,  Pittsburgh.  Penn..  for  furnishing  two  needle  valve  out- 
lets for  Roosevelt  Reservoir,  Salt  River  project,  Ariz.,  at 
$6420.   f.o.b.   Pittsburgh. 

Boilers — Seattle.  Wash. — Bids  were  received  by  the  U.  S. 
Quartermaster,  Arcade  Bldg.,  Seattle,  for  installing  four  scotch 
boilers  in  the  army  transport  "Warren,"  as  follows:  Com- 
mercial Boiler  Works.  Seattle,  $32,000.  alternate  bid  on  water- 
tube  boilers  $23,450;  Bremerton  Navy  Yard,  Bremerton,  $33.- 
985;  Seattle  Construction  &  Dry  Dock  Co.,  Seattle,  $34,500, 
alternate   bid   $24,000. 

Baildint; — Clackamas,  Ore. — Bids  will  be  received  until  2 
p.m..  June  28,  bv  the  Commissioner  of  Fisheries.  Dept.  of  Com- 
merce. Washington,  D.  C.  for  constructing  a  superintend- 
ent's residence  at  the  fisheries  station,  Clackamas. 

Subtreasury — San  Francisco,  Calif. — Bids  will  be  received 
until  3  p.m.,  July  7,  by  James  A.  Wetmore,  Acting  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  completing  the 
second  story  of  the  U.  S.  Subtreasury,  San  Francisco. 

Miscellaneous  Supplies — Panama  —  Bids  will  be  received 
until  10:30  a.m.,  June  12,  by  Maj.  F.  C.  Boggs.  Gen.  Pur.  Agt. 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscel- 
laneous supplies. 

MISCELL.\XEOtS 

Retaininiir  Wail  and  Riprap — Chicopee.  Mass. — The  follow- 
ing are  the  bids  received  for  constructing  a  retaining  wall 
and  furnishing  riprap  at  Chicopee.  The  prices  are  per  cu.yd. 
of  concrete  and  per  cu.vd.  of  stone:  A.  Williams  &  Co..  Bos- 
ton, $6.45;  $1.60;  Middlesex  Contracting  Co..  Boston,  $7.70; 
$2.40;  Dennis  I.  Crowley,  East  Milton,  $6.65;  $2.60;  George  F. 
Dustin.  Providence,  R.  I.,  $7.82:  $4;  C.  M.  Leach.  Boston,  $8.50; 
$4.45;  Lawler  Bros.,  Boston.  $7.30;  $2.75;  Way  &  Cellili.  Spring- 
field, $5.85;  $1.35;  Rivers  &  Young  Co.,  Holyoke.  $6.88;  $2.05; 
James  L.  Brvne.  Boston.  $7;  $1.60:  Cavanaugh  Co.,  Boston, 
$7.38;  $2.30;  P.  J.  Kennedy  &  Co.,  Holyoke.  $7.50;  $2.80;  Daniel 
O'Conneirs  Sons,  Holyoke.  $7.90;  $2;  George  T.  Rendle  &  Co.. 
Boston.  $7.90;  $2.90;  Northeastern  Construction  Co.,  Spring- 
field,   $7.30;    $2.30. 

Wall — Plymouth,  Mass. — The  following  are  the  bids  re- 
ceived for  constructing  a  concrete  wall  at  Warren's  Cove: 
Concrete  Construction  Co.,  Boston.  $5.70  per  cu.yd.;  Roy  H. 
Fisher.  Pepperell.  $5.76;  A.  Williams  &  Co..  Boston.  $6;  Susi 
&  Williams.  Boston.  $6.10;  Middlesex  Contracting  Co..  Boston. 
$6.15;  Arthur  S.  Huddell  Co.,  Chelsea,  $6.34;  Dennis  I.  Crowley, 
East  Milton,  $6.35;  R.  L.  Whipple  &  Co.,  Worcester,  $6.50;  James 
H.  Connolly,  Hvannis,  $6.70;  George  F.  Dustin.  I'rovidence. 
R.  I.,  $6.72;  Beaver  Contracting  &  Engineering  Corporation, 
Boston.  $7.60;  C.  M.  Leach,  Boston.  $8;  Lawler  Brown,  Boston. 
$8.20;   William  A.   Murtfeldt,  Boston.   $8.24. 

Grandstand  and  Hail — Springfield,  Mass. — Architects  and 
engineers  are  invited  to  submit  designs  and  plans  to  the 
Building  Committee  of  the  Eastern  States  Agricultural  and 
Industrial  Exposition,  Inc..  on  or  before  July  1.  for  a  combina- 
tion grandstand  and  exhibition  hall.  The  person  or  concern 
gubmlttlng  the  successful   design  will   be  awarded   $1000. 

Trestle — Worcester.  Mass. — The  People's  Coal  Co.  plans  to 
construct  a  trestle,  about  400  ft.,  through  Its  yard.  John  J. 
MuUan   is   Pres. 

Buoys  and  IJichthonses — Albany,  N.  Y. — According  to  press 
reports.  Gov.  Whitman  has  signed  a  bill  appropriating  $195.- 
000  to  provide  buoys  and  lighthouses  on  the  completed  por- 
tions of  the  Barge  Canal. 

Elimination  of  Grade  C'rossinK — Bronxville.  N.  Y. — Gov- 
ernor Whitman  has  signed  a  bill  appropriating  $45,000  for 
eliminating  the  grade  crossing  at  Bronxville.  The  plans  call 
for  an  open-out  crossing  under  the  tracks  at  a  point  near 
where   the   station   now   stands. 

River  inaprovement — Hornell.  N.  Y. — According  to  press  re- 
ports. Gov.  Whitman  had  signe<l  the  Prangen  Bill,  which  pro- 
vides for  an  appropriation  of  $44,500  for  the  Improvement  of 
the  Canisteo  River  between   Hornell  and  Canisteo. 

Lumber — New  York,  N.  Y. —  f  Borough  of  Manhattan)  —  (Ofll- 
cial) — Bids  will  be  received  until  noon.  June  16,  by  R.  A.  C. 
Smith.  Comr.  of  Docks,  Battery  PI.,  for  furnishing  about 
1.445.808   ft.   b.m.   of  sawed   new    yellow   pine   lumber. 

Motor  Fire  Apparatua — New  York,  N.  Y. —  (Borough  of 
Manhattan)  —  HIda  will  be  received  by  Robert  Adamson.  Fire 
Comr.,  Municipal  Hldg..  until  June  14,  for  furnishing  and 
applying  26  two-wheel  gasoline-driven  tractors.  16  to  bo  used 
on  fire  engines  and   10  on  hook  and  ladder  trucks. 

Pire  Hose — New  York.  N.  Y. — (Borough  of  Manhattan)  — 
(Official)  —  HldH  will  be  received  by  Robert  Adiimaon,  Fire 
Comr..  MunU-liKil  MIdg.,  until  June  IB,  for  furnishing  and  de- 
livering the  following:  5000  ft.  of  2M!-ln.  and  5(100  ft.  of  3V4-lri. 
rubber  wat.r  hose;  20.000  ft.  2'^  and  10.000  ft.  of  lV4-ln.  cotton 
rubber-lined   fire   hose. 

^I.amp  Posts — New  York.  N.  Y. —  (Morough  of  Manhattuii) 
—  (OfflflaT) — The  contract  for  furnishing  and  delivering  1600 
c.-l.  lamp  posts  with  steel  shafts,  has  been  awardi-d  to  the 
J.  L.  MOTT  IRON  WORKS.  IIS  Fifth  Ave.,  New  York.  Noted 
June   3. 

I.nylnir  Tracks  and  RrpalrInK  Tier— New  York,  N.  Y.— 
(Borough  of  Manhattan) — (Olllclal)  — Bids  will  be  recelve<I 
until  noon,  June  Ifi,  l)y  J  T.  Fetherston  Comr,  Dept.  of 
Htreet  Cleaning,  Municipal  Hldg..  for  laying  trucks  und  oontuct 


rails  on  the  pier  at  East  19th  St.,  installing  electrical  work 
and    repairing    pier. 

Removal  of  Street  Encroaeliment.«i — New  York,  N.  Y. — 
(Borough  of  Manhattan) — (Official) — The  following  are  the 
bids  received  by  the  Department  of  Education  for  the  removal 
of  street  encroachments,  etc.,  at  Public  School  S6,  Lexington 
Ave.  and  96th  St.  (Borough  of  Manhattan):  C.  L.  Dooley, 
257  Adelphi  St.  (Borough  of  Brooklyn),  $9669;  W.  D.  Moore, 
$10,780;  William  H.  Egan,  $11,911;  J.  M.  Knopp,  $10,115;  Louis 
Koenig,   $11,547. 

Pier — New  York.  N.  Y. —  (Borough  of  Brooklyn) — Bids  will 
be  received  bv  R.  A.  C.  Smith,  Comr.  of  Docks.  Battery  PI. 
(Borough  of  jianhattan)  until  noon,  June  IS  for  building  a 
new  pier  at  the  foot  of  30th  St.  to  be  known  as  the  30th  St. 
pier. 

Flood  Protection — Olean,  N.  Y. — A  bill  appropriating  $150,- 
000  for  deepening  Olean  Creek  and  Allegheny  River  and 
constructing  dikes  along  the  sides  of  these  streams,  has  been 
signed  by  Governor  Whitman.  The  City  of  Olean  will  also 
raise  $150,000   for  this  work. 

+Steei  Cells — Hackensack,  N.  J. — The  Board  of  Chosen  Free- 
holders of  Bergen  County  on  June  1,  awarded  the  contract  to 
the  JOHN  T.  BRADY  CO..  New  York,  for  installing  two  tiers 
of  steel  cells  in  the  three  wings  of  the  Bergen  County  jail, 
at   $48,840. 

Pier — Philadelphia,  Penn. — The  Department  of  Wharves, 
Docks  and  Ferries  is  having  plans  prepared  for  a  double-deck 
reinforced-concrete  pier,  250x900  ft.,  to  be  erected  at  the  foot 
of  McKean   St. 

+Ballihead — Philadelphia,  Penn. — (Official) — The  contract 
for  the  construction  of  a  temporary  bulkhead  on  the  Schuyl- 
kill River  has  been  awarded  to  CLOUD,  STILES  &  WORK, 
Chester,  Penn.,  at  about  $100,000.  John  Meigs  is  Dir.  Dept. 
of   Wharves,   Docks   and   Ferries.      Noted   June   3. 

Flood  Protection — Pittsburgh,  Penn. — The  Committee  on 
Finance  of  the  City  Council  plans  to  is.?ue  S24n,000  in  bonds 
for    raising    the    Penn.    Ave.    district    above    flood    level. 

+Drainaee — Wilmington,  N.  C. — The  contract  for  construct- 
ing nine  miles  of  ditches  in  New  Hannibal  County  Drainage 
District  No.  1  has  been  awarded  to  the  SOUTHERN  DREDG- 
ING &  CONSTRUCTION  CO.,  Kinston,  N.  C,  at  23  Vic.  per 
cu.yd.  J.  L.  Becton,  Wilmington,  is  Engr.  Noted  Feb.  11  and 
May  20. 

-•^ea  Wall — Key  West,  Fla. — According  to  press  reports 
a  bill  has  been  prepared  calling  for  a  bond  issue  of  $300,000 
and  is  to  be  presented  to  the  State  Legislature.  It  is  planned 
to  build  a  breakwater  and  seawall  extending  from  the  foot  of 
Duval  i^t.  to  the  head  of  the  island. 

Wharves  and  Terminals — Lakeland,  Fla. — Herbert  D.  Men- 
denhall,  of  G.  D.  &  H.  D.  Mendenhall,  Consult.  Engrs., 
Lakeland,  has  been  retained  to  design  and  install  the  wharves 
and  terminals  of  the  Commodores  Point  Terminal  Co.  The 
improvements  proposed  include  the  construction  of  one  mile 
of  wharves  on  the  St.  John's  River,  dredging  the  river  to  30 
ft.  and  filling  in  an  area  of  about  135  acres  on  which  will  be 
constructed  terminals. 

+Draiuag;e — -Pinellas  Park,  Fla. — The  contract  has  been 
awarded  by  the  Pinellas  Park  Drainage  District  for  the 
construction  of  a  canal  and  drainage  system  to  the  FLORIDA 
DRAIN.\GE  &  CONSTRUCTION  CO.,  Mulberry,  Fla.  The 
estimated   cost   is  about  $100,000. 

Wharves — Cordova.  Ala. — It  is  reported  that  the  St.  Louis 
&  San  Francisco  R.R.  Co.  will  spend  $30,000  on  the  construc- 
tion of  wharves  along  the  Warrior  River  at  Cordova. 

ifiDrainage — Abbeville,  La. — The  contract  for  the  construc- 
tion of  a  system  of  drainage  canals  in  Vermillion  Parish  has 
been  awarded  to  CHARLES  CLARK,  Abbeville. 

Levee — Baton  Rouge,  La. — R.  B.  Butler,  Terrebonne,  has 
presented  a  measure  in  the  State  Legislature  providing  author- 
ity to  the  Atchafalaya  Basin  Levee  District  to  issue  $500,000 
bonds   for  the  construction   of  a   levee. 

Dams — Natchitoches,  La. — According  to  press  reports  the 
Police  Jury  has  voted  to  construct  two  dams  across  Cane 
River. 

+Levee — New  Orleans,  La. — The  State  Board  of  Engineers 
has  awarded  the  contract  for  the  I.,u(v  Levee,  in  St.  John's 
Parish,  to  the  LOUlSlAN.\  CONTR.\CTlNG  CO.,  at  9.94c.  per 
cu.yd.     The  levee  will  contain  about  215,000  cu.yd. 

Pavilion,  Boat  liandins,  and  Pilings — Cleveland,  Ohio — Bids 
will  be  received  by  the  Commissioner  of  Purchases  and 
Supplies,  Room  511.  City  Hall,  until  noon,  June  17,  for  the 
construction  of  a  pavilion  and  boat  landing  in  Garfield  Park; 
also  for  sinking   piles  at   Edgewater   Park. 

+RetalninK  Wall — Franklin,  Ohio — The  contract  for  the 
construction  of  a  700-ft.  retaining  wall  for  the  protection  of 
Miami  Ave.  has  been  awarded  to  JOHN  K.  SPENCER,  at 
$1S,025. 

Piers — Evanston,  111. — The  city  will  soon  vote  on  a  $50,000 
bond   Issue   for  the   construction   of  piers. 

Channel — Joliet,  111. — A  bill  providing  for  the  construction 
of  a  $.'),000,000  waterway  connecting  the  Chicago  Drain  Canal 
with  the  Illinois  River,  thus  making  a  direct  water  route 
between  the  Great  Lakes  and  the  Gulf  of  Mexico,  has  been 
,  passed  by  the  State  Senate.  It  provides  for  the  construction 
of  an  8-ft.  channel  between  Joliet  and  La  Salle,  connecting' 
the  head  of  navig:;ition  In  the  Illinois  River  with  the  Chicago 
Drain  Canal. 

nitch— Marshall,  Minn. — It  Is  reported  that  bids  will  be 
reolved  until  June  14  by  K.  S.  Sheiiard,  County  Audr.,  for 
constructing  County  DItcn  No.  13.  The  cost  Is  cstlniuted  at 
$21,928. 

nredjcina:— St.  Paul,  Minn.— The  B,»ird  of  Directors,  St. 
Paul  Union  Depot  Co.,  has  postponed  action  on  the  award  of 
the  contract  for  dredging  the  south  bank  of  the  Mississippi 
River  between  South  Robert  and  Wisconsin  St..  until  June  14. 
At  that  time  It  Is  ho|ii<l  to  have  a  $20,000,000  bond  Issue  ready. 
Edinunil    rennlngtou    Is    I'res.   of  Bd. 

Terminal  Improvements-  -Beaumont,  Tex. — The  citliens 
have  voted  In  favor  of  the  $100000  bond  Issue  for  the  pro- 
posed  wharf,  dock  and  terminal   Improvements. 


.fun.'    10.    I'.MT. 
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IM|M-  l.lnr  Kl  \V.>rlli.  T.x  Th"  l'l«r«-.-  <MI  ( •■irp<.riill<.ii 
pliiiiM  to  ImiIIiI  an  oil  |iI|m-  IIiik  rroiii  (Ih<  nkliiliDinu  oil  ft<<l<lH 
to  l-'t.  Woilh  II  IM  n-iK.ilr.l  tlmt  II.  <Mm,v  I'li-nc.  TrrH,  of 
till'  coMiimiiy.  liiiN  coiilriu-lril  for  ii  larK"  mipply  of  oil  to  lio 
hiiixllt'il    by     tlin    pi'opoMt'd    I>lpu    line. 

OrnlniiKP — Ml.  ni-iiHiiiit.  Ti-x.--(<  >n\i-liil) — Tin-  Nnilli.-imt 
TrxiiM  l':iiKlii<'i>rliiK  fo.  hiiH  ln'1'ii  coiniiilMHioiii'il  to  prrpiiio  plmiM 
for  l<-vi'<<liiK  mill  ilraliiliiK  Hi'Vtiriii  tlioiinaiid  a>-r<<H  of  laml  uii 
Willi.'  Dak  Crr.k  In  TltuH  County,  TfX.  W.  A.  Hurtoii  l» 
I'll.    i:imr, 

Whnrvrii  nnd  I)»rka — OrftnK<-,  Tox. — Tho  City  CoinnilHMlon 
will  Hoon  call  ati  •'Ircllon  lo  vol<<  on  an  Umuii  of  tUiO.UOO  In 
bonilM    for    IiuIIiIIuk    Nvharv<-H   aiul    iIocUn. 

+  lni|iravlnHr  «;roiimlii — !<all  l.aU<-  I'lty.  I'tah- -Th«  contract 
\\i\n  lii-.n  awar.l'.l  lo  Ihu  I'TAII  (  ( )N.STUIU'TI( )N  CO.,  ()»{<li>n, 
nl  about  $r>o.ooo,  for  vxcuvittlnK  itntl  IIIIInK  on  Capitol  KrotindH. 
Nolc.l    Apr.    15. 

l>ralnnK<>--I<uvc>look,  Ncv. — It  Ih  roportcd  that  tho  oltlzcna 
of  I.ovclock  |iralnaK»  UlBtrlct  havo  voted  to  Issue  }4:i,0U0 
tn  ilraln.'iKc  bonds. 

+  I>rntnnic<>  HclllnKhain,  Wash. — The  contract  for  diKKinK 
tho  main  illtcli  and  three  laterals  for  Dralnuno  Ulstrlct  No. 
9  has  been  awarded  to  CHAIthlOS  K.  MNK,  HelllnKhani,  at 
J10.r.<4.      Noted  .luno   3. 

nilrhrs,  I)r«lnnKc  -lOverett,  Wash. — Accordlntr  to  press 
reiJortM  bids  will  be  reci'lved  nntil  .lune  It,  by  the  County 
Coininl.Msloner.s,  for  constructlnn  drainage  ditches  In  DraltuiKO 
Plstrlot  No.  I,  111  tw<>en  Snohomish  and  Monroe.  Notoil  Apr.  15. 
Sprinkler  .Sjslom — Seattle,  Wash.— Hlils  will  bo  received 
until  1:30  p.m.,  .lune  IB,  by  C.  K.  Uomsbern,  Secy..  Seattle  Port 
Conin..  Hell  St.  Warehouse,  for  InstnllInK  -i  sprlnkU-r  system 
nnd  other  lire  protection  In  the  Krult  Storage  HldK.,  lOast 
Waterway   Terminal.     Tho   cost   Is   estimated   at    $ir,,()00. 

4-Srho»nrrM — St.  Hi  lens,  Ore.^The  Charles  U.  McCormlck 
Lumber  Co.  ha.s  awarded  to  the  ST.  HKI.KNS  SHIPUUILDING 
CO.,  St.  Helens,  the  contract  for  the  construction  of  two 
four-masted   lumber   schooners,   each   :!65   ft.    lon^. 

Dock — St.  Johns,  Ore. — Permission  has  been  Kranted  to 
the  Star  Sand  Co.  by  the  City  Council  to  construct  a  dock 
between  Richmond  and  John  St.  It  will  be  360  ft.  long  and 
150   ft.  wide  and   will  cost  about   $35,000. 

Pier — Crockett.  Calif. — Tho  California  &  Hawaiian  Supar 
ReflniiiK  Co.  will  construct  n  reinforced-concrete  pier  at  a  cost 
of  about  $10,000.  CJeorpe  M.  llolph,  254  California  St.,  San 
Francisco,  Calif.,   is  Gen.  Mjjr. 

Dam — Son  Hernardino,  Calif. — The  Tri-Countles  Restoration 
Committee  has  voted  to  construct  a  dam  at  the  mouth  of  the 
cation,   above   East    Highland. 

Dry  DockN,  Terminals.  Ktc. — St.  John.s,  N.  R. — The  Ca- 
nadian Government  has  cancelled  the  contract  of  the  Norton 
Griffiths  Construction  Co.  for  the  construction  of  a  dry  dock, 
terminals  and  other  improvements  at  the  Courtenay  Bay 
Harbor,  St.  John's.  This  is  one  of  the  largest  contracts  for 
public  works  now  under  construction,  the  amount  involved 
being  about  $7,000,000.  The  work  was  to  have  been  com- 
pleted in  two  years.  It  has  now  been  one  year  under  way, 
out  progress  has  been  so  slow  that  it  Is  estimated  that  10 
years  would  have  been  required  at  the  same  rate  to  finish  it. 

Atrial  Tramway — Niagara  Falls,  Ont. — The  Niagara  Span- 
ish Aerial  Co.  will  construct  an  aerial  tramway  over  the 
Whirlpool  at  an  estimated  cost  of  $100,000.  The  work  involves 
the  stringing  of  six  one-inch  steel  cables  over  the  pool  and 
the  construction  of  concrete  piers  on  either  side.  Gonzales 
Torres  is  Engr. 

+Addltlon  to  Pier — White  Rock,  B.  C. — The  contract  for 
building  an  .addition  to  the  pier  has  been  awarded  to  the 
FRASER  RIVER  PILE  DRIVING  CO.,  Front  St.,  New  West- 
minster, at  $10,500.  Material  used  in  the  construction  will 
be  supplied  by  the  Department  of  Public  Works,  Ottawa. 

BCILDINGS 

Ottirr  Uems  rdattce  to  Building  Construction  will  bt  found  under  the  followlfng  hca^ 
taos:  ''Industrial  Works"  "Fedirai  GotcrnmeiU  Work"  and  "Miscetiancous  " 

BridKTton,  Maine — Rids  will  be  received  until  noon,  June 
12  by  the  Superintendent  of  the  School  Commission,  for  con- 
structing an  a<l<lition  to  the  main  school.  Harry  S.  Coombs, 
Lewiston,    Maine,    is  Arch. 

+Mlddleliary,  Vt. — The  Middlebury  College  has  awarded 
the  contract  for  the  construction  of  a  two-  and  five-story, 
brick  and  limestone  dormitory  and  commons  building  to 
THOMAS  W.  ROGERS.  Brandon,  Vt.  The  estimated  cost  is 
$80,000.  Rossiter  &  Muller,  15  West  38th  St.,  New  York,  N.  Y., 
is  Arch. 

+St.  Johnsbury,  Vt. — The  contract  for  the  construction  of 
the  Grace  Methodist  Church  h.as  been  awarded  to  the  CtJM- 
MINGS    CONSTRUCTION    CO..    Ware,    Mass..    at    $50,000. 

Boston.  .MaMK. — Alfred  H.  Howard  will  build  an  eight-story 
mercantile  building  at  Harrison  Ave.  and  Beach  St.,  to  cost 
$220,000. 

Boston.  MaMH,- — The  Dawes  Memorial  Lodging  House  for 
men  will  be  built  on  Oak  St.  at  a  cost  of  $100,000.  Brown  & 
Walcott,  19  South  La  Salle  St.,  Chicago,  III.,  is  Arch.  Noted 
May  20. 

BoMton,  Mans. — J.  A.  Corbett,1710  Commonwealth  Ave.,  will 
build  a  four-story,  briok  and  stone  block  on  Sutherland  Rd., 
to  cost  $52,000.  John  C.  Foley,  7  Berwick  St.,  Somerville, 
Mass.,   is  Arch. 

Boston,  Mass. — A  five-story.  52x95-ft.,  brick  and  steel 
apartment  house  will  be  built  at  Audubon  Rd.  for  the  Audu- 
bon Trust  Co.  The  estimated  cost  is  $50,000.  A.  B.  Beal,  43 
Tremont  St.,  is  Mgr.  Dykeman  &  Murray,  16  Exchange  St., 
is  Arch. 

Boston.  Mass. — Harry  Sklava,  23  Hazelwood  St.,  Maiden, 
Mass.,  will  build  a  three-story,  brick  and  stone  apartment 
house  at  1725  Commonwealth  Ave.  It  will  cost  $75,000.  S.  S. 
Levy,  3S  Court  St.,  is  Arch. 

^Boston.  Mass. — The  contract  for  the  construction  of  a 
50x90-ft.,  stone  addition  to  St.  John's  Ecclesiastical  Seminary, 
on  Lake  St.,  has  been  awarded  to  the  CHARLES  LOGUE 
BLDG.  CO.,  18  Tremont  St.  Maginnis  &  Walsh,  100  Bolyston 
St.,   is  Arch.     Rev.  J.  P.  Peterson  is  in  charge. 


i  hle»|irr,  Muss.  HI.  Hlanlsluus  Church  nlnns  tho  construo- 
llon  oi  ;i  l.rli  k  F.I  hool.  lo  cost  about  |(10,000.  Kov.  I  awrenc* 
Cyman    In    I'liMlnr. 

«'hlr»i>rr.  Muss.  The  contract  for  the  construction  of  an 
addlllnii  to  the  IiIkIi  school  tins  tioen  awarded  to  J.  J.  PAOKI 
tit    >i<>S,    at    |r..'.,74<l.      Other    bidders    were:       I.,.    Carreau    A.    Hon, 

ir.7,!H7;   SarubbI   ConNlru<ll"iii   <^)..   $57,000;    John   J.   Nell    &   Co, 
57.74(1;    Rivers    Ai    YouiiK.    I«3.0H0    and    Dowllng    &    Hotlomloy, 

^■.■»rener,  Mass.  Thi'  conlrnct  for  Ihu  construction  of 
the  nllvei  leiitinl  Kraniiiiar  school  has  been  awarded  to  A. 
I).  SCIiri''l';i,'l"  *  Co.,  at  $2O!l.707.  Othi-r  bids  wore  tts  fol- 
lows: W  N  Pike  *  Sons.  $215,517;  John  A.  Peabo.ly  &  Hon, 
$215.h;mi;  John    A.    Drlscoll,    $277,777.      Noted   Apr.   2'J. 

4NorChani|iton.  Mass.  The  Churih  of  the  S.u:red  Heart  ha« 
awarded  the  contract  for  Hw  construction  of  a  on<5-Htory, 
r.nxlMi-fl.  chur.h  to  llEltNIEK  &  VA.NAHSE,  101  King  HL 
John  W.  Kimahue,  476  .Main  St.,  Sprlngfluld,  Mass.,  is  Arch. 
Kev.    P.    Ti.ither    Is    Pastor. 

Mnlem,  Mass.  -Th';  IOhhcx  County  Independent  Agricultural 
Si'hool  has  aii|iroprlated  $100,000  for  tho  construction  of  a 
two-story    brick    building. 

NotilhhrliiKe,  Mass.  Thomas  !•'.  .Murnhy  has  jiwardcd  tho 
contr;nt  for  the  <  i.nMtruction  of  a  brick  ;infi  rclnforced-con- 
<-rete  thi.-iter  on  .\I;iln  St.  to  A.  liOVIOIt  &  S'J.N',  Hamilton  St. 
Samuel    .Madnto.Mh.    Provlilence,    R.    1..    is   Arch.      .Vot.d    Feb.    25. 

SniithhrhlKe.  .Mass. —  Rids  will  be  received  until  June  2."!  by 
the  School  Coin.,  for  the  coiiHlructlon  of  n  high  school.  P.id- 
ders  must  be  registered  by  June  16  with  the  architect.  Peabody 
&  Stearns,  53  State  St.,  lioston,  MasH..  is  Arch.  F.  E.  Corbln 
Is  Secy  of  Com.     Noted  Oct.  29  and  Apr.   I. 

^Sprlnefleld.  Mass. —  Edward  RIley  has  awarded  the  con- 
tract to  EDWARD  HODDI.N'G  for  the  construction  of  a  four- 
story,  75xl53-ft.,  brick  building  at  665  State  St.,  to  cost  $70.- 
000.     Huestls  &   Iluestis  is  Arch. 

Webster.  Mass. — Luman  H.  Tiffany  plans  the  construction 
of  a  brick  and  steel  building  on  Main  St.  The  estimated 
cost  is  $80,000. 

+  \Vest  SprlnKfleld,  .Mass. —  (Omcial) — M.  J.  WALSH  & 
SONS,  Holvoke,  Mass.,  has  been  aw.arded  the  general  con- 
tract for  tlie  construction  of  an  addition  to  the  high  school,  at 
$71,660.  .Sub-contracts  were  awarded  as  follows:  Heating, 
Richards  &  Chard,  Stamford.  Conn.,  $8561;  Plumbing,  J.  J. 
Cotter,  Springfield,  Mass.,  $3638;  Electrical,  R.  A.  Turner  & 
Co.,   $3170.30.     Fowie   &    Harding.   Westfield,   Mass.,   Is  Arch. 

+Wlnthrop,  Mass.- — The  contract  for  the  construction  of  an 
addition  to  the  high  school  has  been  awarded  to  CHARLES 
E.  CURRTER,  at  $59,2811.  Other  bids  were  as  follows:  C.  S. 
Cunningham  &  Sons  Co.,  $60,666;  Haynes  Construction  Co., 
$62,4;iO;  W.  George  Grtenlav,  $63,895;  Marr  Bros.  &  Stewart 
Co..  $64,914;  Whitcomb  &  Kavanaugh,  $70,653;  and  Gascoigne 
&  Goddard,   $82,095.     Winthrop   Magee   is  Mayor. 

Worcester,  Mass. — Bids  will  be  received  until  11  a.m..  June 
15,  by  the  County  Commissioners,  for  alterations  to  the  judges' 
room  and  criminal  court  house.  Jacquest  &  Pontoul,  Boston, 
Mass..  is  Arch. 

+Provldence,  R.  I. — The  Lederer  Realty  Corporation  has 
awarded  the  contract  for  the  construction  of  a  six-story  office 
building  at  Mathewson  &  Fountain  St.  to  WILLIAM  WIL- 
LIAMS. 

Providence.  K.  I. — George  E.  Becket  will  build  an  apart- 
ment block  on  Gushing  St.  Thomas  J.  Hill  Peirce,  413  Jackson 
Bldg.,   is   Arch. 

Providence.  R.  I. — St.  Sebastian's  R.  C.  Church  will  build  a 
one-storv,  78xll4-ft.  church,  at  an  estimated  cost  of  $100,000. 
Murphy.  Hindle  &  Wright,   146  Westminster  St.,  is  Arch. 

Middletown,  Conn. — According  to  press  reports  Prea. 
Shanklin  announces  that  a  four-story  dormitory  will  be  con- 
structed   at   Wesleyan    University,    estimated    to    cost    $125,000. 

+Waterbury,  Conn. — St.  Stanislaus  Church  has  awarded 
the  contract  to  JOHN  W.  GAFFNEY  &  .SON.  427  East  Main 
St.,  for  the  construction  of  a  one-story,  65xl33-ft.  church. 
The  estimated  cost  is  $65,000.  L.  A.  Walsh.  51  Leavenworth 
St.,   is  Aich.      Rev.   Thomas   Zimmerman   is  Pastor. 

Buffalo,  N.  \. — Esenwein  &  Johnson,  Arch.,  781  Ellicott 
Square  Bldg.,  is  preparing  plans  for  the  construction  of  a 
12-story  office  building  and  clubhouse  on  Pearl  St.  near 
Niagara  St.  for  the  Buffalo  Athletic  Club,  80  Erie  County 
Bank  Bldg.      S.  B.   Nye   is  Chn.   of  Bldg.   Com. 

Geneva,  X.  Y. — The  Ark  Chapter  of  the  Masonic  Lodge 
plans  to  construct  a  three-story  Masonic  Temple  on  Castle 
St.  near  Main  St.  Estimated  cost,  $50,000.  I.  Edgar  Hill, 
Loan  Association  Bldg.,  is  Arc-h.,  and  Charles  Root  is  Grand 
Master. 

Gloversville.  N,  Y. — The  Board  of  Education  contemplates 
the  con.struction  of  a  school  on  North  Main  St.  Estimated 
cost,  $75,000.  J.  Schuyler  Hewitt,  15  North  Main  St.,  is  Pres. 
New  York,  N.  Y. —  (Borough  of  Bronx) — (Official) — Bids 
have  been  received  for  the  construction  of  a  concrete  dorm- 
itory for  females  at  the  Riverside  Hospital,  North  Brother 
Island,  as  follows:  Joseph  Kresse  Co..  1133  Broadway,  New 
York,  $64,400;  McHarg-Barton  Co.,  171  JKdison  Ave.,  New 
York,  $69,280;  Kelly  &  Kelley,  12th  St.,  Long  Island  City, 
$57,900;  Marble  Arch  Co.,  Broadway  and  216th  St.,  New  York, 
$67,417;  Ruggles-Robinson  Co.,  331  Madison  Ave.,  New  York, 
$64,967:  Lincoln-Steele  Fleming  Co.,  17  Madison  Ave.,  New 
York,   $74,962.     Noted   May  13. 

•  New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official) — 
Bids  will  be  received  until  2:30  p.m.,  June  16,  by  the  State 
Hospital  Commission,  Capitol.  Albany,  for  the  rebuilding  of 
the  old  wall  in  the  main  buildinn  at  the  Long  Island  State 
Hospital,  Brooklyn.  Lewis  F.  Pilcher,  Capitol,  Albany,  is 
State    Arch. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — W^ork  will  soon 
begin  on  the  construction  of  a  three-story  building  at  Kings- 
ton Ave.  for  the  Diphtheria  Hospital.  The  estimated  cost 
is  $100,000.  The  Department  of  Heelth  will  be  in  charge 
of   the   work. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  contract 
for  the  construction  of  a  two-story,  100x200-ft.  theater  at 
Fifth  Ave.  between  43d  and  44th  St.  for  the  One  Hundred  and 
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Ninetieth  Street  Holding  Co.,  St.  Nicholas  Ave.  and  190th  St., 
-Vew  York,  has  been  awarded  to  GEORGE  THOMAS,  32  East 
42nd  St..  New  York.  Estimated  cost,  $100,000.  Noted  Mar. 
IS   and  June   3. 

>ew  York,  >.  Y. — (Borough  of  Manhattan) — The  McMorrow 
Engineering  &  Construction  Co.,  271  West  125th  St.,  has 
purchased  a  site  at  TS9-T97  West  End  Ave.  for  the  construc- 
tion of  a  12-story  apartment  house  which  will  cost  about 
$1,000,000. 

\ew  York,  X.  \. — (Borough  of  Manhattan) — Bids  will  be 
received  until  June  15  by  Donn  Barber,  Arch.,  101  Park  Ave., 
for  the  construction  of  a  10-story  building  at  60S-614  Lexins'- 
ton  Ave.  for  the  Y.  W.  C.  A.,  600  Lexington  Ave.  F.  A.  Burdett 
&  Co.,  16  East  33d  St.,  is  Steel  Engr.  Estimated  cost,  $340,000. 
Noted  Apr.   1. 

Xew  York,  X.  Y. —  (Borough  of  Manhattan) — Bids  will  be 
received  until  June  15  by  Parish  &  Schroeder,  Arch.,  12  West 
31st  St.,  for  the  construction  of  an  eight-storv  clubhouse  at 
East  45th  St.  for  the  Y.  W.  C.  A.,  600  Lexington  Ave.  The 
estimated  cost  is  $400,000.     Noted  May  6. 

»w  York,  \'.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Louis  E.  Jollade,  Arch.,  37  Liberty  St.,  for 
enlarging  the  Harlem  Branch  of  the  Y.  W.  C.  A.  at  Lenox  Ave. 
and   124th   St.      The  estimated  cost   is   $250,000.      Noted   Feb.   25. 

\ew  York,  X.  Y. —  (Borough  of  Manhattan) — A  16-story 
loft  building  will  be  constructed  at  Madison  Ave.  and  3Sth 
St.  on  the  site  of  the  Havemeyer  mansion.  The  estimated  cost 
is  $650,000. 

+New  York,  X.  Y. —  (Borough  of  Richmond) — The  contract 
for  the  construction  of  a  two-story  recreation  building  at 
Sailors  Snug  Harbor,  S.  I.  (New  Brighton  post  office),  for  the 
Sailors  Snug  Harbor  Corporation,  61  Broadway,  New  York, 
has  been  awarded  to  the  EDW.A.RD  CORNING  CO.,  100  William 
St.,  New  York.      Estimated   cost,   $40,000.      Noted  Apr.   8. 

I'tlca,  X.  Y. — Edward  J.  Berg,  Arch.,  223  Elizabeth  St.,  is 
preparing  plans  for  the  construction  of  a  three-story,  4Sx95-ft. 
parochial  school  on  Huntington  and  West  Cooper  St.  for 
St.  Patrick's  Church.  The  estimated  cost  is  $50,000.  Bids 
will  be  received  about  July  1.     Noted  Feb.  4. 

^Atlantic  City,  X.  J. — The  general  contract  for  the  con- 
struction of  a  six-story  addition  to  the  Hotel  Strand,  Penn- 
sylvania and  Beach  Ave.,  has  been  awarded  to  IRWIN  & 
LEIGHTON,  126  North  12th  St.,  Philadelphia,  Penn.,  at  $265,- 
000.     Noted   Apr.   1   and   22. 

Atlantic  City,  X.  J. — Contracts  will  be  awarded  about  July 
10  by  the  Board  of  Education  for  the  construction  of  a  three- 
story  addition  to  the  school.  The  estimated  cost  is  $150,000. 
Noted  Apr.  15  and  22. 

BrlilKeton,  X.  J. — Plans  are  being  prepared  by  Ford,  Butler 
&  Oliver,  Arch.,  101  Park  Ave.,  New  York,  N.  Y.,  for  the  con- 
struction of  a  one-story  bank  building  for  the  Cumberland 
Trust  Co.  Estimated  cost,  $75,000.  James  S.  Ware  is  Chn. 
of  Bldg.   Com. 

Englewood,  X.  J. — Plans  are  being  prepared  by  Ernest 
Sibley,  Palisade  Park,  and  J.  J.  Ferry,  Assoc.  .-Vrch.,  Dean 
St.,  Englewood,  for  the  construction  of  a  school  on  Engle  St. 
The  estimated  cost  is  $150,000.  Graham  Summer  is  Pres.,  Bd. 
of   Education.      Noted  Apr.   15. 

Montclair,  X.  J. — The  Town  Council  has  approved  a  bond 
issue  of  $150,000,  for  the  completion  of  the  new  high  school 
and  alterations  to  the  old  high  school. 

Vineland,  X.  J. — Plans  are  being  prepared  by  George  S. 
Drew,  State  Arch.,  Trenton,  for  the  construction  of  a  one- 
story  dining  and  service  building  at  the  State  Home  for 
Feeble-Minded  Women.  The  estimated  cost  is  $50,000.  Con- 
tracts will   be   awarded  about   July   1. 

West  Hoboken,  X.  J. — Bids  will  be  received  about  June  15 
by  Leo  S.  Feinen,  Arch.,  3697  Blvd.,  Jersey  City,  for  the  con- 
struction of  a  two-story  building  at  oummit  Ave.,  Paterson 
Plank  Kd.  and  De  Mott  St.  for  the  National  Bank  of  North 
Hudson.     Estimated  cost,  $50,000.     .Voted  Dec.   3. 

Dormont,  Penn. —  (Pittsburgh  post  office) — J.  A.  Long  & 
Son,  Arch.,  Benedum-Rees  Bldg.,  Pittsburgh,  is  preparing 
plans  for  the  construction  of  a  three-story,  65xl00-ft.  lodge 
and  store  building  for  the  South  Hills  Hall  Association.  L. 
H.  Johnson,  Benedum-Rees  Bldg.,  Pittsburgh,  is  Chn.  of  Bldg. 
Com.      Estimated   cost,   $55,000. 

+Irwln,  I'enn. —  The  contract  for  the  construction  of  the 
Irwin-North  Huntington  Township  High  School  has  been 
awarded  to  J.  E.  MYERS,  Penn  Station.  Estimated  cost, 
$100,000. 

^I.plmnon,  Penn. — F.  ROE  SEARING.  Philadelphia,  has  been 
awarded  the  contract  for  the  construction  of  a  one-  and  two- 
story,  60xll0-ft.  armory  by  the  State  Armory  Board.  Mc- 
Cormiok   &    French,   Wllkes-Barre,    is   Arch.      Noted   Jan.    14. 

Lebanon.  Penn. — A.  A.  Ritchie,  Arch.,  33  North  Sixth  St., 
Is  preparing  plans  for  the  construction  of  a  two-story  high 
school.     The  estimated  cost  is  $150,000. 

Philadelphia,  Penn. — Adin  K.  I.acey  and  Alexander  Adams, 
As.'foc.  Archs.,  are  prepjirlng  plans  for  the  construction  of  a 
flvc-.story,  36xlOO-ft.  office  building  on  Broad  near  Arch  St. 
for   the    Philiidelphia   Life    Insurance   Co.      Noted   May   27. 

Phlindelphin.  Penn. — Sauer  &  Hahn,  Arch.,  1112  Chestnut 
.St.,  Is  prcpjiring  plana  for  the  construction  of  a  six-story 
fireproof    building   at    315    Arch    St.    for   Charles   Schmidt. 

Philadelphia,  Penn. — Plans  are  being  prepared  by  Philip 
Johnson,  Arch..  Lund  Title  lUdg.,  for  the  construction  of  a 
one-storv.  150x225-ft.  drill  hall,  a  two-story,  4nx21(lx3fiO-ft. 
aflnilnlstratlon  building  an<l  a  two-story,  13r.xl50-ft.  stable  for 
the  state.  The  buildings  will  be  located  at  32d,  33d,  Lancaster 
anri  f!uthbert  St.  The  estimated  cost  of  the  project  Is  $200,000. 
Noted   .May   20. 

^Philadelphia,  Penn. — The  contract  for  the  conBtructlon  of 
a  parochial  school  at  Chestnut  Hill  for  the  Church  of  Uui- 
Mother  of  ConHoUillon  has  been  awarded  to  JACOB  MYEKS 
*  SONS,  Wltherapoon  Bldg.,  Philadelphia,  at  about  $.S0,000. 
.Noted  May  27, 

Plttuhurich,  Penn. — Contracts  will  be  awardeil  about  July  1 
for  the  .i.tiMtructlon  of  the  South  MIIIh  Ilalley  High  .School 
at  Kiilh.  lOureka  and  Iliirwodd  St  iind  Secane  Ave  The 
ei>tlrii:,l<il    .oM    Ih    Isr.ll.OOd        Noted    A|>r.     15. 


Wilmington,  Del. — Plans  are  being  prepared  by  Hoffman 
Co.,  Arch.,  Globe  Theater  Bldg..  Philadelphia,  Penn.,  for  the 
construction  of  a  three-story  theater  for  R.  Topkis  &  Sons. 
The   estimated   cost   is   $125,000. 

Baltimore.  Md. — Theodore  Wells  Pietsch,  Arch.,  has  pre- 
pared tentative  plans  for  the  construction  of  a  church  and 
parsonage  at  Charles  Street  Ave.  and  University  Parkway 
for  the  North  Baltimore  Methodist  Episcopal  Church  South. 
The   estimated   cost   is  $175,000.     J.   W.   Smith   is   Pastor. 

^Washington,  D.  C. — The  contract  for  the  construction  of 
a  five-story  bank  building  for  the  National  Savings  Trust 
Bank  has  been  awarded  to  the  BOYLE-ROBERTSON  CON- 
STRUCTION CO..  1516  H  St.  N.  W.,  Washington.  Estimated 
cost,   $150,000.      Noted   May   6. 

Charleston,  W.  Va. — Plans  have  been  prepared  by  David 
Dick,  Arch.,  for  the  construction  of  an  addition  to  the  court- 
house.    The   estimated   cost   is   $50,000. 

Charleston,  W.  Va. — Preliminary  plans  have  been  prepared 
by  A.  G.  Higginbotham,  Arch.,  for  the  construction  of  a  three- 
story  apartment  for  W.  S.  Mason.  Estimated  cost,  $50,000. 
Noted  Apr.   29. 

Clarksburg,  W.  Va. — The  Clarksburg  Protestant  Hospital 
Co.  plans  to  construct  a  hospital  to  cost  about  $150,000.  F. 
M.  Goodman   is  Secy. 

Glenville,  AV.  Va. — Bids  will  be  received  until  2  p.m.,  June 
29,  by  the  State  Board  of  Control,  Charleston,  for  the  con- 
struction of  a  three-story,  50xl69-ft.  dormitory  at  the  Glen- 
ville Normal   School.      H.   Rus   Fame,   Charleston,   is  Arch. 

Huntington,  AV.  Va. — Bids  will  be  received  until  2  p.m., 
June  29,  by  the  State  Board  of  Control,  Charleston,  for  the 
construction  of  a  three-story,  79xl43-ft.  science  hall  at 
Marshall  College. 

Morgantown,  W.  Va. — Bids  will  be  received  until  2  p.m., 
June  29,  by  the  State  Board  of  Control,  Charleston,  for  the 
construction  of  buildings  at  the  West  Virginia  University. 
The  work  will  include  a  three-story,  44xl41-ft.  addition  to 
the  Mechanical  Hall  with  two,  three-story  wings,  one  44x67 
ft.  and  one  43x55  ft.,  and  a  three-story,  55x75-ft.  building  for 
the  School  of  Medicine.  The  cost  is  estimated  at  $100,000. 
H.  Rus  Fame,  Charleston,  is  Arch,  and  J.  S.  Larkin  is  Pres. 
of  Bd. 

AVheeling,  W.  Va. — Bids  will  be  received  until  June  14  by 
Frank  Stanton,  Clk.,  Bd.  of  Education,  for  the  construction 
of  a  two-story  school  on  Wheeling  Island.  The  school  will 
have  16  rooms  and  an  auditorium  with  a  seating  capacity  of 
500.     Estimated  cost,   $100,000. 

Greenville,  S.  C — At  an  election  recently  held  the  citizens 
voted  in  favor  of  issuing  $75,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  high  school  and  a  grammar 
school. 

Atlanta,  CJa. — The  Subcommittee  of  the  Council  Bond  Issue 
Committee  has  recommended  that  bonds  to  the  amount  of 
$375,000  be  issued  for  the  construction  of  buildings  at  the 
Grady  Hospital.  The  amount  includes  a  new  building,  $100.- 
000,  a  nurses  dormitory,  $60,000,  outdoor  clinics,  $50,000. 
building  for  contagious  diseases,  $50,000.  and  $40,000  for  mis- 
cellaneous purposes.  J.  L.  McCord  and  J.  C.  White  are  Coun- 
cilmen. 

Birmingham,  Ala. — The  Louis  Saks  Clothing  Co.  plans  to 
construct  a  five-story  mercantile  building  at  Second  Ave.  and 
19th  St.  on  the  site  of  the  Florence  Hotel.  The  estimated 
cost   is   $150,000. 

Ashland,  Ky. — Bids  are  being  received  by  Weber,  Werner 
&  .\dkins.  Arch.,  1206  Mercantile  Library  Bldg.,  Cincinnati, 
Ohio,  for  the  construction  of  a  four-story  building  for  the 
Second  National  Bank.     Estimated  cost,  $60,000.     Noted  May  6. 

Covington,  Ky. — Samuel  Hannaford  &  Sons,  Arch.,  Sixth 
and  Vine  St.,  Cincinnati,  Ohio,  has  prepared  tentative  plans 
for  the  construction  of  the  Booth  Memorial  Hospital  on  East 
Second  St.  for  the  Salvation  Army.  The  estimated  cost  is 
$100,000.  W.  S.  Barker,  Salvation  Army  Headquarters,  120 
West  14th  St.,  New  York,  N.  Y.,  is  Property  Secy. 

L,ouis\ille.  Ky. — Bids  will  be  received  until  June  18  by 
John  Bacon  Hutchings  &  Sons,  Arch..  Columbia  Bldg.,  for  the 
construction  of  a  Y.  W.  C.  A.  building  at  Second  St.  and 
Broadway.     The  estimated  cost  is  $250,000.     Noted  Dec.  24. 

.Vkron,  Ohio — Plans  have  been  approved  by  the  members  of 
the  Auditorium  Committee  of  the  Chamber  of  Commerce  for 
the  construction  of  the  State  armorv  on  South  Broadway. 
The  estimated  cost  is  $165,000,  Harpster  &  Bliss,  Nantucket 
Bldg.,   is   Arch.      Noted    Jan.    2}i. 

Aillnnre.  Ohio — Bids  will  be  received  until  June  15  by  C. 
C.  &  A.  L.  Thayer,  .Vrch.,  Mercantile  Bldg.,  New  Castle,  Penn., 
for  the  construction  of  a  two-story  Masonic  Temple  for  the 
F.  &  -V.  :.I.     Estimated  cost,  $45,000.     Otis  Wilcox  is  Chn. 

Barberton,  Ohio — Bids  will  be  received  until  June  21  by  the 
Board  of  Education  for  the  construction  of  a  two-story,  l()lx 
207-ft.  high  school.  The  estimated  cost  is  $115,000.  Harpster 
&  Bliss,  .Nantucket  Bldg.,  .Vkron,  is  Arch.     Noted  May  13. 

Camden,  Ohio — Plans  prepared  by  E.  R.  Thompson,  .■Vrch., 
for  the  construction  of  a  school  at  Camden,  have  been  ap- 
proved and  accepted  by  the  School  Board.  The  estimated  cost 
Is   $60,000. 

+('in<<innntl,  Ohio— DAVID  Hl'MMKL  BUILDING  CO.,  2629 
Spring  Grove  Ave.,  Cincinnati,  at  $40,500,  has  been  awarded 
the  contract  for  the  construction  of  the  building  for  women 
at    the   University   of  Cincinnati.      Noted    Feb.    11. 

Cineinnati.  Ohio — The  Board  of  Education  plans  to  ex- 
pend about  $300.0()0  which  will  be  uaeil  to  repair  school 
bulldinga.      Charles   Handnian   Is   Business   Mgr. 

Cinelnnati,  Ohio— The  Building  Commltteo  of  the  Y.   M.   C. 

A.  has  accepted  plana  for  the  construction  of  a  nine-story 
building  at  Canal  and  Elm  St.  The  estimated  cost  Is  $500,00P. 
Noted   Feb.    11. 

<'ieveinud.  Ohio-  Hlda  will  be  received  until  4  p.m..  June 
25,  l.y  the  Secretary  of  the  Cleveland  Public  Library  Board. 
IS75  Kuelld  Ave.,  for  the  construction  of  a  Ubrarr  on  East 
79th  St.  near  North  Superior  Ave.  John  (J.  White  la  Pros, 
and  Carl  l.orenz  Ix  Secy,  of  Library  Hd.  WHllan\  It.  Powell. 
1106   lllppodronio  llldg.,  la  .Vrch.     Noted   Feb.   25. 
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^('Irvrlnnal.  4lhl«  Thii  noiiril  i>f  Kilui'itliiin  liiiH  itwitiilcil 
llx-   rontnirl    rot    lli«    <'i>iiNtriii'(liiii    nf   iiii    iiililltloii    to    lli<<   Cxii- 

tiiii  Sihiuii  lit  ('rntiiii  miki  ti.'.tii  St.  tc>  <)i;<>it<ii-:  A.  iu'riii;i{ 
I'oKD  o>.,  Jitto  lOiiMi  isih  St..  (Movoiithii.  itt  tr>r>.4ur>.     n<ii«<i 

.Mii>    I'.. 

('lr%rlMn>l.  <lhl» — Kiiltoii  &  Tnylor,  Aroh..  Poi-mnnont  IMiIk.. 
hiiH  picimriMl  plitiiH  for  tin-  coiiNt i'iictli>ii  of  II  ihiiM'-Mlory 
iipiii'liiii'iit  hoiiHi'H  mill  :i  hIx-nIihv  IkMi'I  mI  I';iii'IIiI  Aviv  iiiiiI 
KiiMt  I'.tUll  St.  lliioliKli  ti.  CuiiH-Kh'  Avi>.  fill  111.-  lOiii'llil  Avi>- 
iuii<     ('iirii«Kl«     Co.       Thu     CHtlinulotI     comI     Ih     IllOO.dllO.        Notxil 

Clrvrlnnd,  Ohio — Pn'llnilnnry  planii  are  tirltiR  prcpnroil  Jiy 
W.   S,    l,ouKl't^,   Ari'h.,    .M)0   MiirMhiill    UlilK.,   for   tho   ooriMtruc-tion 

of   II    till' Htory    IuiIki>    hikI    Htoro    IxiIIiIIiik    Tor    tlii>    ( 'IovcIiiimI 

Hrdklay.TH'  H.-iio  voir  lit  A»Ho<liitioii.  lll.s  iCimt  117th  St.  Kntl- 
miili'il  i-ont.  $&0.000.      W.    K.   I'ottiM-  l»  Secy. 

Ironlon,  Ohio  -StillilliiK  *  hum.  Arch.,  r.10  ninlw-Ki'iMoii 
HMk  .  roUiiiilniH.  Ih  III  i-|>iii'iiiK  plaim  for  llir  rniiKtiiicI  Ion  of  u 
tlvcHtDIv  .MuHOiili'  Triiiplo  for  l,a  Wfciu-c  I.oiIkc  No.  UIS.  L.  K. 
Si'lli    1.1    Si-oy.       K.stl  mat  I'll    coHt.    $.'.0.(1110.       Nolril     May    21. 

Ironlon.  Ohio  -The  Iroiiton  Ilntcl  Co.  Ih  making  llnaiiclal 
nrraiiK.'iiu'nt.s  for  tho  ooiiHtiui't Ion  of  ii  (lve-»torv.  Hr.xlIOO.ft. 
hotfl.  lO.slliiiat.-il  codt.  $100,11(10.  (ioorKc  W.  Kooncc.  :;  Ifi  .South 
Sixth    St  .    IH   Si't-y.      Noti'd   St'iit.    17. 

^I.nnonatrr,  Ohlf> — The  i-oiitrnct  for  tho  construction  of  the 
niUMli-l|>al  ho.spidil  for  tho  lloaiiltn)  CoininlHHion  has  hi-cn 
awaiil.il  to  AS.\  I'.  .MOItKI/H'K.  Marysvllle,  at  $48,000.  W.  T. 
Mill.s.    Coluiiil.us.    l.M    Aroh.      Nolod    May    13. 

^Mlildlctotvn.  Ohio — The  contract  for  tho  construction  of 
an  aiUlltlon  t»  tho  biilliliiiK  at  ThInI  and  Hrond  St.  for  the 
John  llos.s  Co.  h:i.i  l>oon  awarded  to  CAM  iWlOLL.  &  ISK- 
.MINUKU.    .MIddlotown.      lOstlniatod    cost.    $6,s,(i00. 

Mien.  Ohl«> — Charles  F.  Ow.sley.  Arch.,  l.llh  door.  Mahonln-T 
County  Hank  HIiIk..  YounK..<to\vn.  Is  preparliiK  plans  for  the 
construction  of  a  one-story  bulldinK  for  the  Hollar  SaviuKs 
Hank  Co.  Tho  ostlniatod  cost  is  $100,000.  W.  H.  Stevens, 
3t'.   South   Main   St..   Niles,   Is   Socy. 

Toledo,  Ohio — TMans  are  helnp  prepared  by  Joseph  P.  .lOK- 
erst,  .\rch.,  H02  Kro.sne  Hldp..  Detroit,  Mich.,  for  the  con- 
struction of  a  six-.«tory  apartment  hotel  to  be  known  as 
"The    Scottwood."      The    estimated    cost    Is    $100,000. 

YounKntonn,  Ohli>— G.  A.  SkoOR;.  Arch..  1104  Mahoninf? 
County  Hank  UUIr..  is  preparlnR  plans  for  the  construction 
of  a  .'iix-story  clubhouso  for  the  Swedish  Building  Association, 
226  West   Front  St.     Estimated  cost,   $50,000. 

Crown  Point,  Ind. — The  County  Commissioners  have  been 
petitioned  to  appropriate  $.")0.(mio.  to  be  used  for  the  construc- 
tion of  a  county   tuberculosis  sanitarium. 

+KvnnHvllle,  Ind. — The  contract  for  the  construction  of  a 
ten-storv  building  for  the  St.  KoorRe  Hotel  Co.  has  been 
awarded  to  CAI.inVKLL  &  DRAKE,  Columbus.  P.  H.  Van 
Orman.  401  I'pper  First  St.,  Evansville,  is  interested.  Esti- 
mated   cost,    $400,000. 

Detroit,  .Mich. — The  Detroit  Rescue  Home  for  Girls.  West 
Fort  and  22d  St.,  will  construct  a  building  at  West  Fort  St. 
and  the  West  Grand  Blvd.  Estimated  cost,  $.'>0.000.  Richard 
P.  Jov.  Pres.  of  the  National  Bank  of  Commerce.  Union  Trust 
Hldie.,   is  Treas. 

Grnnd  Rapidn,  Mich. — The  State  Legislature  has  appro- 
priated $90,000,  which  will  be  used  for  the  construction  of  an 
armory  for  the  Grand  Rapids  Battalion  of  the  Michigan 
National   Guard. 

HaNtlniers,  Mich. — Bids  will  be  received  until  June  22  by 
William  L,.  Shulters  for  the  construction  of  a  two-story,  lOOk 
206-ft.  school.  The  estimated  cost  is  $S0,000.  -R.  A.  Le  Roy, 
Pratt   Bldg.,   Kalamazoo,    is   Arch. 

ChlcnKO,  III. — H.  L.  Newhouse,  Arch.,  4630  Prairie  Ave.,  is 
preparing  plans  for  the  construction  of -a  three-story,  245x2.')8- 
ft.  theater,  store  and  office  building  for  Frank  F.  Greenwald. 
The  estimated  cost  is  $150,000. 

Chionnro,  III. — Bids  will  be  received  about  June  12  by 
Ottenheimer.  Stern  &  Reichert.  Arch.,  220  South  State  St., 
for  the  construction  of  a  nine-story  clubhouse  for  the  Chi- 
cago Lodge  No.  4,  B.  P.  O.  E.  The  estimated  cost  is  $250,000. 
Noted  Jlay   6. 

Onk  Park,  III. — L.vman  Furbeck  plans  to  construct  a  build- 
ing containing  45  apartments  at  811-17  Lake  St.  The  esti- 
mated   cost    is    $150,000. 

Appleton,  'Wis. — Cooledge  &  Hodgson,  Arch.,  Chicago,  111. 
is  preparing  plans  for  the  construction  of  a  building  for  the 
Citizens'  National  Bank.  The  estimated  cost  Is  between  $65,- 
000  and  $75,000. 

KenoHha,  Wta. — Bids  will  be  received  about  June  15  by  the 
Board  of  Education  for  the  construction  of  the  two-story 
Kenosha  High  School  on  Collins  St.  The  estimated  cost  is 
$100,000.  Howard  H.  Hahn.  Benedict  &  Tarbell  Bldg..  is 
Arch.     Noted   May  6. 

+Miln'aukee.  AVIs. — The  contract  for  the  construction  of  an 
addition  and  alterations  to  the  Knights  of  Columbus  Institute. 
Grand  Ave.  and  15th  St.,  has  been  awarded  to  RDW.VRD 
STRTGERWALD.  2303  Galena  St..  Milwaukee.  Burst.  Philipp 
&  Heimel.  Camp  Bldg..  is  Arch.     Estimated  cost,  $90,000. 

Waukesha,  Wis. — The  Board  of  Education  has  dismissed 
the  architect  selected  to  prepare  plans  for  a  high  school  to 
cost  about  $125,000.  A  new  architect  will  soon  be  selected  b.v 
the   Board.     George   B.   Harris   is  Pres.   of  Bd.      Noted   Mar.   11. 

ArmstronK,  Iowa — Contracts  will  be  awarded  about  June 
15  by  the  Independent  School  District  for  the  construction  of 
a  three-storv  grade  and  high  school.  Estimated  cost.  $50,000. 
.\lban  &  Lockhart,  347  Endicott  Bldg.,  St.  Paul,  Minn.,  is  Arch. 

Forest  City,  lo^va — Contracts  will  be  awarded  about  June 
22  by  the  Independent  School  District  for  the  construction 
of  a  three-story  high  school.  The  estimated  cost  is  $70,000. 
Noted  May  6. 

Mason  City,  Iowa — Tentative  plans  have  been  submitted  to 
the  Board  of  Education  by  J.  H.  Felt  &  Co.,  Arch.,  804  Grand 
Ave.,  Temple  Bldg..  Kansas  City.  Mo.,  for  the  construction 
of  a  high  school.  The  estimated  cost  is  $300,000.  Notid 
May  27. 


NIouk    «ll>,    lo»v«  — T.    H.    Martin,    Pres.    of    tho   T.    H.    Martin 

Ut\   (iiiiiilN  ('...,   pliiiiM  tu   I'oiiMtrui't   a    tun-Mlory   ollli-u  iiikI   storu 
biillilliiK    at    I'^ouitli    iiliil    Nobraskii    Ht.      Tho    eNtliiwiled    coMt    Is 

t7ri(i,(i(Mi. 

Mlnnrnpolls,  Minn.  —  Klils  ricuntly  rncolvcd  for  tho  con- 
struction of  u  12-Htury  hotol  on  Hocond  Ht.  and  ifoiiiiopin  Avu. 
for  IIhi  I'nlon  City  MlNslon  liiivo  boon  rojooi.-d.  Now  bldH 
will  soon  bo  rooolvod  by  C.  K.  Iloll,  Arch,,  310  Security  Hank 
HldK.      Tho    oHiliniil.d    cost    Is    $200,000.      Notoil    Apr.    J. 

MInnrnpolls,  Minn.  Tho  Mot rupoll tun  .National  Rank,  Tfct- 
ropiilllMii  I, If.'  Hl.lK  ,  plans  to  oonstruol  an  ollW'.-  bulldliiK  at 
Hlxlli  SI  nil. I  S.ioiid  Ave.  Estimated  cost.  $300,000.  V.  H. 
Van    Sl.\  III-    IM    l"i.-M. 

St.    i>nul.   Minn.      Hco    Item    under   ".MlHicllanoous." 

Oninlin.  >oli.  Tho  Masonic  Order.  l«th  Ht.  and  Capitol  Ave.. 
pliiiiH  I.I  I  ..iiMli  (H't  a  llvo-  or  six-storv  llrojiroof  temple  at 
llMli  mill  lioiiK'l.iH  St.  Tho  ostliniitod  cost  1m  $250,000.  Georite 
H.    I'riiiy.,  (itiiaha  .National   Hank    Hldg..   Is  Arch.     .Noted   .Mar.   IS. 

Minus  Fnlls.  N.  II,  -The  Sioux  Falls  Construction  Co.,  Sioux 
Falls,  lit  $10ii,7.'.(i,  Hiiliiiiitl.'il  tho  lowest  bid  for  th>-  con- 
struction of  tho  South  Side  Oramnmr  School  and  an  addi- 
tion   to    tho    Lincoln    <  Iraiiiiniir   .School. 

+<;rnnd  Forks.  >.  I». — The  Itoaril  of  I'Mucatlon  has  award- 
oil  the  contnict  for  the  constriK'llon  of  a  high  sirhool  to  the 
C.KKY  CONSTRICTION  CO..  Watertown,  .S.  I).,  at  $IB9,000 
Nolo. I    Aug.    20. 

IIIIIInKs,  Mont. —  Preliminary  pl.'ins  have  been  approved  for 
tho  iDii.striiclloii  of  an  addition  to  the  Sisters  of  Charity 
Ho.Hpital.      Tho   eHtimatod   cost   is   $.S5,000. 

4-Iloxrninn.  Mont.— M.  J.  IIA.MMILL  &  CO.  Hozoman  has 
be.n  .■iwarilod  the  coiitrai^t  for  tho  conBtructlon  of  a  three- 
Btory  paroohi.il  school  ;iiiil  iiarlsh  house  for  tho  Holy  Rosary 
Church.      Esliinatod    cost,    $.".0,000. 

ilnvrr,  Mont — Ilorton  fi  Wllllts,  Great  Falls,  at  $118,970. 
Hubiiilttod  tho  lowest  lilil  for  the  construction  of  the  court- 
house :ind  J:ill  for  Hill  County.  John  H.  Devlnc  is  Clk.  of  tho 
County  Coniii.     Noted   .May   13. 

St.  .losrph.  Mo. —  (Official) — Bids  will  soon  be  received  for 
the  construction  of  an  oight-room  aditlon  to  the  grade  school. 
The  estimateil  cost  Is  $60,000.  Eckel  &  Aldrlch.  Forsee-Corbv 
Hldg..    is    Arch.      Noted    May    27. 

St.  Louis,  Mo. — Plans  have  been  prepared  by  George  D. 
Harnett  for  the  construction  of  the  Kerens  .Memorial  Chapel 
In  the  new  cithedral  for  Richard  C.  Kerens,  Times  Bldg.  The 
estimated    cost    is   $75,000. 

St.  Louis,  Mo. — The  St.  Louis  Amusement  Co.  plans  to  con- 
stru<t  a  motion  picture  theater  at  208  North  Sixth  .St.  Esti- 
mated  cost,   $40,000.      George   E.   Lawlor   is  Secy. 

Dnllns,  Tex. — Bids  will  be  received  until  June  15  by  tho 
Board  of  Education  for  the  construction  of  a  four-story"  high 
school.      The   estimated  cost  is   $200,000.      Noted   Mar.    18. 

El  Paso.  Tex. — The  El  Paso  Aerie  No.  73.  Fraternal  Order 
of  Eagles,  plans  to  construct  a  building.  Estimated  cost. 
$100,000.  W.  J.  Moran,  J.  C.  Perry  and  James  Connors  are 
members   of   Bldg.    Com. 

Orange,  Tex. — The  City  Commission  will  soon  call  an  elec- 
tion to  vote  on  the  (luestion  of  issuing  $150,000  in  bonds. 
The  proceeds  will  be  used  for  the  construction  of  public 
schools. 

Sapulpa,  Okla. — At  an  election  held  recentl.v  the  citizens 
voted  in  favor  of  the  question  of  issuing  $150,000  in  bonds. 
The  proceeds  will  be  used  for  the  construction  of  a  high 
school. 

Tulsa,  Okla. — George  Winkler,  Arch.,  is  preparing  plans 
for  the  construction  of  a  four-stor.v.  125x270-ft.  high  school 
for  the  Tulsa  .School  District.  The  estimated  cost  is  $300,000. 
Bids  will  be  received   and  contracts  awarded  about  Sept.   1. 

+Poeatello,  Idaho — (Official) — The  contract  for  the  con- 
struction of  a  high  school  has  been  awarded  to  D.  C.  MURPHY 
&  CO.,  Pocatcllo.  The  estimated  cost  is  $100,000.  W.  R. 
Siders   is   Supt.     Noted   May   6  and    20. 

Tucson,  .\riz — The  Legislature  has  appropriated  $75,000 
which  will  be  used  for  the  construction  of  a  mining  and  en- 
gineering building  at  the  Universit.v  of  Arizona.  R.  B.  Von 
Kluss   .Smid    is  Pres.   of   the   university. 

+Kverett,  Wash. — The  contract  for  the  construction  of  a 
public  building,  .at  Everett,  has  been  awarded  to  HENRICK- 
SON    &    CO.,    Seattle,    at    $111,500. 

Spokane,  Wash. — The  construction  of  a  convent  on  Dakota 
St.  for  the  Franciscan  Order  of  Nuns  is  under  consideration. 
Estimated    cost.    $75,000. 

Tacoma,  Wash. — The  construction  of  the  proposed  gym- 
nasium for  the  .Stadium  High  School  has  been  postponed 
until  the  summer.  Iloalth  &  Gove.  National  Realty  Bldg.,  is 
Arch.      The  estimated   cost   is    $55,000.      Noted   Apr.   22. 

Tacoma,  Wash. — Plans  have  been  approved  by  the  Chicago, 
Milw.aukee  &  St.  P;iul  Ry.  for  the  construction  of  a  passenger 
station  at  25th  and  East  A  St.  The  estimated  cost  is  $400,000. 
A.  J.  Earling,  Chicago.  111.,  is  Pres.  and  C.  F.  Loweth.  Chi- 
cago,   111.,    is    Ch.    Engr. 

Vancouver,  Wash. — D.  Nichols,  Arch..  Vancouver,  and 
Julius  Zittel,  Arch..  Rookery  Bldg..  Spokane,  have  been  com- 
missioned to  prepare  plans  for  the  construction  of  a  School 
for   the   Blind.     The   estimated   cost   is   $75,000. 

Walla  Walla.  Wash. — .-Ml  bids  recently  submitted  to  the 
"ounty  Commissioners  of  Walla  Walla  County  for  the  con- 
struction of  a  $150,000  courthouse  have  been  rejected.  M.  J. 
Hursen  Co..  Globe  Bldg.,  Seattle,  at  $137,750  using  Boise  stone, 
submitted  the  lowest  bid.  C.  F.  Dement,  is  (iountv  Audr. 
Noted   May   27. 

HuntliUirton  Beach,  Calif. — -The  lowest  bid  submitted  for  the 
construction  of  a  school  was  that  of  Harvev  G.arber.  Orange, 
at  $40,694.  John  C.  Smith.  325  Hillman  Bldg..  Los  Angeles,  is 
Arch.     Noted  Apr.   15  and  May  20. 

+Lon  Angeles,  Calif. — The  contract  for  the  construction  of 
a  two-story  51xl46-ft.  ward  building  and  a  two-story  61x94-ft. 
addition  to  the  Old  Ladies'  Home  at  the  Countv  Farm  has 
been  awarded  to  the  DAVIDSON  CONSTRUCTION  CO..  16th 
and  Tennessee  St..  Los  Angeles,  at  $44,000.  George  Low  is 
Superv.   Arch. 
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Rids  received  until  June  15,  ISIR. 

Street  Improvements 

DEPARTMENT  OF  PUBLIC  WORKS. 

Philadelphia.  Pa. 
Sealed  proposals  will  be  received  until  12  o'clock,  noon,  on 
Tuesday,    June    15th,    1915,    tor,    and    opened    at    that    time    in 
Room  225,  City  Hall: 

Improvement  of  the  Northeast  Boulevard  and  Branches, 

from   Rhawn   St.   northward. 
Estimated  quantities  of  the  principal   items  of  work  to   be 
done  are  as  follows: 

Grading   232,605  cu.yds. 

Bituminous     Pavement     58,457  sq.yds. 

Sewers    7,257  lin.ft. 

Vitrified    Block    Paving 9,220  sq.yds. 

Concrete    Curb     17,490  lin.ft. 

Concrete   Footways   10,915  sq.yds. 

Topsoil     72,000  sq.yds. 

Electrical   conduits    3,000  lin.ft. 

Trees   and    Shrubs 2,400 

Together   with   the   necessary   incidental   work. 

A  charge  of  five  (5)  dollars  will  be  made  for  each  set  of 
specifications  and  drawings,  which  will  be  refunded  upon  the 
return  of  the  unused  specifications  and  drawings  in  good  con- 
dition, or  upon  the  return  of  the  drawings  in  case  a  bid  is 
submitted. 

Inquire  at   Room   232,   City  Hall.   Philadelphia. 

M.  L.   COOKE,  Director. 


Bids    received   until   June    16,   1915. 

Highway  Work 

OFFICE   OF   THE   ST.\TE   COMMISSION   OF   HIGHWAYS, 

Albany,   N.   Y. 

Sealed  proposals  will  be  received  by  the  undersigned  at 
their  oflfice.  No.  55  Lancaster  Street,  Albany,  N.  Y.,  at  1  o'clock 
p.m.  on  Wednesday,  June  16th,  1915,  for  the  improvement  of 
highways  in   the  following  counties: 

Broome,  2  highways  (0.68;  2.32):  1 -.aware  (approx.  length 
2.50);  Fulton  (approx.  length  4.58);  iHamilton,  2  highways 
(4.22;  4.54;  Lewis  (approx.  length  6.86);  Monroe,  2  highways 
(4.54;  6.05):  Niagara,  4  highways  (1.32;  4.42;  2.33;  5.07);  Herki- 
mer (approx.  length  S.S9);  Oneida  (approx.  length  S.S9);  Onon- 
daga, 3  highways  (3.06;  7.23;  1.91);  Orleans,  2  highways  (2.46; 
1.80);    Rensselaer,   2    highways    (0.34;    0.88). 

Maps,  plans,  specifications  and  estimates  may  be  seen  and 
proposal  forms  obtained  at  the  office  of  the  Commission  in 
Albany,  N'.  Y.,  and  also  at  the  offices  of  the  Division  Engineers 
in  whose  divisions  the  roads  are  to  be  constructed.  The  ad- 
dresses of  the  Division  Engineers  and  the  counties  in  which 
they  are   in  charge  will  be  furnished  on  request. 

The  especal  attention  of  bidders  is  called  to  "Information 
for  Bidders"  in  the  itemized  proposal,  specifications  and  con- 
tract agreement. 

EDWIN   DUFFEY,   Commissioner. 

IRVING   J.    MORRIS,   Secretary. 

5?>: 


Bids  received  until  June  2.S,  1015. 


Iiid.li  received  until  June  21.  1915. 

Sewage  Disposal  Works 

Greenwich,  Conn. 
Sealed  proposals  will  be  received  by  the  Sewer  Commis- 
sioners of  the  Town  of  Greenwich,  Connecticut,  at  their  office 
in  the  Town  Building  until  eight  o'clock  P.M.,  on  Monday 
evening,  June  21st,  1915,  tor  the  construction  of  a  Sewage 
Disposal  Works  to  be  erected  in  East  Port  Chester,  Connec- 
ticut, Sewer  District  No.   9. 

Plans  and  specifications  can  be  seen  or  obtained  at 
the  Offices  of  the  Sewer  Commissioners,  Town  Building,  Green- 
wich, Connecticut,  Mr.  Sheldon  E.  Minor,  C.  E.,  Trust  Company 
Building,  Greenwich  Avenue,  Greenwich,  Connecticut,  or  Mr. 
Clyde  Potts,  Consulting  Engineer,  No.  30  Church  Street,  New 
York  City,  New  York.  The  right  is  expressly  reserved  to 
reject  any  or  all  bids. 

WILLIAM    WILSON    HBATON, 
ISAAC   M.    HUBBARD, 
ALBERT  C.    PECK, 
Sewer  Commissioners   of   the  Town   of  Greenwich, 
Connecticut. 
Dated  Greenwich,  Connecticut,  June  3rd,  1915. 


Bid*   received  until  June  2.%,   1015. 

Water-works  Elevated  Water  Tower 

HYDRO-ELECTRIC    POWER    COMMLS.SION    OF    ONTARIO. 
City  of  Stratford,  Ontario,  Cnnailn. 
SppclflratlonH   for  a  500,000   Imperial   gallon   elevated   water 
(i>wtr  will   be  Innued  on   Friday,  June  4th,  and  Sealed  Ten(l«'r«, 
mailed   to  the   undiTMlgnod,  and   marked   "TonilfT   for  Stratford 
Elevated   Water  Tower,"   will    he   accepted   until    !t  u,m.   <>n    Frl- 
liiy,    June    25,    I'dS.      Copies    of    the    above    Mpi-clficatlon.M.    and 
I'irm  of  tender,  can  hf  ohtiilned  from  the  adilreHS  given  below. 
The   lowest   or  any   tender   will    not   neccHMurlly   be   accepted. 
F.   A    GAHY.  Chief   Engineer, 
Hv  clro-EIoctrlc    I'ower    CommlSHlon    of    Ontario, 

Continental   Life   Hulldlng,  Toronto,  Ontario. 


Storm  vSewer  System 


Kirksville,  Mo. 
Sealed  proposals  on  blanks  furnished  by  the  City  and  ad- 
dressed to  the  Mayor  and  City  Council,  Kirksville,  Mo.,  will 
be  received  until  7  o'clock  P.M.,  June  28,  1915.  for  furnishing 
all  material  and  labor  for  the  construction  of  a  system  of 
storm  sewers  in  Joint  Storm  Sewer  District  Number  Three  of 
said  City,  as  per  plans  and  specifications  adopted  by  them,  as 
follows: 

Approximately  257  lineal  feet  of  36-inch,  640  feet  of  30- 
inch,  485  feet  of  24-inch,  540  feet  of  IS-inch,  595  feet  of  15- 
inch,  565  feet  of  12-inch,-  600  ft.  of  10-inch  storm  sewer  with 
all  necessary  manholes,  catch  basins  and  other  appurtenances. 
Each  bid  must  be  accompanied  by  a  certified  check  for  $600 
made  payable  to  the  Mayor  and  City  Council. 

Plans   and   specifications   may   be   seen   at   the   office    of   the 
City  Clerk  or  of  the  Engineer. 

C.   E.  MURRELL,  Mayor. 
R.    M.   MILLER. 
THOMAS     RAINEY. 


D.    McKASSON,   City   Clerk. 
V.  DOWNING,  Engineer. 


BIdM  received  until  June  23,  1915. 


Bridge 


San  Francisco,  Calif. 

Bids  will  be  received  by  the  Board  of  Public  Works.  City 
Hall,  ."^an  Francisco,  at  3  p.m.,  June  23rd,  1915,  for  construct- 
ing and  erecting  a  Strauss  Trunnion  bascule  bridge  and  sub- 
structure and  api)roachea  on  Fourth  St.  over  the  Channel  St. 
waterway,    San    Francisco. 

Drawings,  8|)ecltlcatlons  and  blank  forms  of  proposal  may 
be  obtalne<l  from  the  City  Engineer,  City  Hall.  San  Francisco. 
Blank  forms  of  proi)Osal  can  also  be  obtained  at  the  office  of 
"Engineering  News,"  New  York,  where  drawings  and  specl- 
llcatlons  are   on   file. 

V  S  ENGINEER  OFFICE,  Cincinnati.  O.,  Mav  26,  1915  — 
Sealed  nroposalM  for  building  a  Power  House  at  l>am  No.  29, 
l>hlo    Klver,   near   Ashland,    Ky.,   will    be   received    here   until   2 

n  |)U    - 
application.      H.  JEHVEY,  Lt.-Col 


Icly  opoi 
.,   Engrs 
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•  Pcnoten  work   .uIvoiIIhp.I   In    KNf.lNKKltINO    NHWH. 

4>I>onoti)a  coiitriiot   iiwurilcJ.     Tlio   iiiuhkb  of   blililivm  ikWiirdml   cuiitriictH  ur<-  moI   In   CAl'ITALS. 


HAII.WiVH — ««TK\M     AMI     KI.KrTHIC" 


Mitiul     U.K. — Thin    i-ompiinj-.    iifOonlliiK    Id 

the    rxti-nxlon    of    IIm    IIih-    rrnin 

H.  T.  WhKcliT,  roitlund.  .Malm-. 


>lnlii<-      .MiiltK 
pi  iss    i<|ii>rtH,    cunti-inpliitrii 
Skuwhi-Kiin  to  NonidKowock. 
In  rii.   Knifr. 

«'»nnro(l<-u(— Mt-rlili'ii.  Niw  Itiltiiln  \-  llnrlford  !ty.— TIiIh 
oompiiny  phiii.s  to  Htiiit  work  noon  on  tlit>  cxIcnHlon  of  lt«  i-li<-- 
trli-  lallw.iy,  liy  unotlicr  roiilo.  from  Mcrldi'n  to  lliiitrinil. 
Not.d  Apr.   1. 

IViinoylvniiln — KastiTn  I'mniiylvanln  Ry».  t'o.  —  TrctiH 
reports  Ntali-  that  this  i-onipanv  plans  to  liiilld  two  nilli'H  of 
tnuk  b.twr.n  Pottsvlllo  and  St.  flnlr.  W.  B.  llockwoll  Is 
Pur.  A^t.  and  (ion.   M^r. 

IVnnnj  Ivniiln — IV-nnsylvanla  R.R. — This  company  plans  to 
.le.lriry  Its  Chostnut  IIIll  branch.  A.  C.  Shand,  Philadelphia, 
IVnn.,  Is  I'h.   Kimr. 

Wc«t  VlrKtnin — Vlrplnlnn  Rv. — This  company  contcmnlatrs 
thi»  i-on.strnrdon  of  a  50-mllp  branch  lino  to  thp  coal  llrlds  In 
lluchanan  (\>iinty.  Va.     H.   Pcrnstrom.  Norfolk,   Is  Ch.   Hn>,'r. 

North  Cnrollnn — North  Carolina  Traction  To.— This  com- 
pany will  award  contracts  about  Julv  1  for  the  construction 
of  Its  proposed  electric  railway  from  HiKh  Point,  N.  C,  via 
WInston-Salem.  to  Chrlstlansbu'rK'.  Va. 

»iouth  Cnrolina — Carolina.  Atlantic  &  Western  Ry- — Pre- 
llmlniiry  arrangements  are  bdnw:  made  by  this  company  to 
start  work  soon  on  the  construction  of  Its  proposed  extension 
Ironi  Charleston.  S.  C.  to  Savannah,  Ga.  William  Moncure, 
KalelKh.  N.  C.  Is  Ch.  ICnpr.     Noted   Feb.  4. 

firorirln — Waycross  St.  &  Suburban  Ry. — Plans  are  belnf? 
prepared  by  this  company  to  start  work  on  the  construction 
of  Its  proposed  extension  to  Gilchrist  Park.  John  S.  Walker 
Is  Secy,   and  Treas. 

fionricin — Waycross  >t  'Western  R.R. — This  company  con- 
templates the  extension  of  its  line  from  Milltown  to  Ray's  Mill, 
Oa.      E.  L.  Parker.  Waycross,   is  Pur.  Apt. 

npnreln — Carolina,  Atlantic  &  Western  Ry. — See  item  under 
South    Carolina. 

Florida — The  Export  Phosphate  Co.  has  completed  plans 
for  the  construction  of  a  12-mlle  railway  from  Brandon  to 
Tampa,  Fla.     Noted  Apr.  S. 

Florida — On  account  of  financial  conditions  H.  S.  I.,aird. 
M'lton.  has  decided  to  abandon  the  project  of  building  an 
electric   railway   from   Milton    to   BaRdad. 

Florida — .lacksonvillc  &  Florida  Ry.  Co. — This  company  has 
completed  financial  arrangements  for  the  construction  of  the 
first  section,  about  10  miles,  of  its  line  between  .TacksonviUe 
and  Providence.     A.  W.  JIcKlnley  is  Pres.     Noted  May  20. 

LoulHlana — Surveys  are  being-  for  the  construction  of  an 
electric  railway  in  Gretna,  from  the  intersection  of  Copernicus 
Ave,  and  Front  St.  to  the  New  Orleans.  Southern  &  Grand  Tsle 
Ry.  Edward  L.  Slattery,  New  Orleans,  is  interested.  Noted 
May  27. 

TcnnesHee — Nashville.  Sprinpfield  &  Northern  R.R. — This 
company  has  been  ortranized  for  the  construction  of  an  inter- 
urban  line  from  Nashville,  Tenn.,  to  Franklin,  Kv.  E.  G. 
Stribblinfr,  Nashville,   is  Pres. 

+Tenne»»ee — Carolina.  Greenville  &  Northern  R.R.  Co. — 
This  company  has  aw-arded  the  contract  to  A.  H.  JACOBY, 
Bristol.  Tenn..  for  Rradinicr  its  proposed  electric  railway  from 
Bristol  to  Knoxville,  Tenn.     Noted  Feb.  4  and  .Tune  3. 

KentiirkT — Nashville,  Springrfield  &  Northern  R.R. — See 
item  under  Tennessee. 

Ohio — The  County  Commissioners  will  advertise  a  franchise 
to  construct  an  electric  railwav  on  State  Rd.  from  the  West 
25th  St.  line  to  Chestnut  Hill.   Cleveland.   Ohio. 

Ohio — Cincinnati  Traction  Co. — This  company  is  having 
plans  prenared  for  the  constr<iction  of  its  proposed  extension 
to  Bond  Hill.     C.  Burckmyer  is  Pur.  Agrt. 

Illinois — Chicag-o  Surface  Twines — This  company  has  applied 
to  the  City  Council  in  Chicago  for  a  franchise  to  extend  its 
Chicago  Ave.  line  to  the  lake.     F.  C.  Evans  is  Pur.  Apt. 

Illlnolfi — Quincy  &  Western  Illinois  Electric  Ry. — The  C'ty 
Council  in  Quincy  has  prranted  this  company  a  three  years' 
extension  of  time  on  its  franchise  in  which  to  build  its  pro- 
posed  line   between   Quincy   and   Niota. 

Illlnnix — Freeport  Ry.  &  I^iprht  Co. — According  to  press 
reports  this  comnany  will  soon  start  work  on  the  extension 
of  its  lines  on  Galena  St..  Freeport.     F.  E.  Kruesi  is  Supt. 

M'ifironHin — Plans  are  beinpr  considered  to  build  an  electric 
railway  from  Superior  to  Bayfield.  L.  E.  Davis,  Bayfield,  is 
interested. 

Kanxan — Arkansas  Valley  Tnterurban  Ry.  Co. — This  coni- 
nanv  plans  to  biiild  an  extension  of  its  lines  to  Salina  and  nn" 
to  Winfield,  which  will  have  a  branch  from  Mulvane  to  Wel- 
lington. 

Montana — Chicaero,  Milwaukee  &  St.  Paul  Ry. — According 
to  press  reports,  this  company  will  start  work  about  Aug.  1.5 
on  the  electrification  of  the  balance  of  its  line  from  Deer  Lodcre, 
Mont.,  to  Averv,  Idaho.  C.  F.  Loweth,  Chicago,  111.,  is  Ch. 
Engr.     Noted  Jiily  30. 

ArkannaK — A  company  Is  being  organized  for  the  purpose 
of  constructing  a  15-mile  interurban  railway  from  Huntsville. 
Ark.,  to  a  connection  with  the  St.  I.ouis  &  San  Francisco  R.R. 

ArkanHaii — Plans  are  being  considered  for  the  construction 
of  a  railwav  from  Harrison  to  Jasper  and  Parthenon.  Ark., 
about  20  miles. 


ArknnnnM — The  ChleaKO  Mill  &  I.ninbur  (.'■>.  will  soon  Htart 
work  on  ilie  cimnti  ucilim  of  Km  propuMed  railway  from  Cotton 
I'ljint.   Ark.,   to  IIh   mill,  about   eiuht   MilleH. 

'r<-\ni> — llouHlon,  Klehinoiid  itc  WeHti-rn  Traction  <'o. — Pre- 
llinlii.iry  arrauKenieiitH  ari'  Ih-Iuk  made  liv  thiH  i-oiiipany  and 
work  will  Hoon  bcKln  on  the  conHtructlon  of  ItM  proponed 
liiii'  from  llouMton  to  Richmond.  IC.  Kennedy,  HouNton,  la 
IhleruHtcd. 

Idaho — Chicago.  Milwaukee  &  .St.  Paul  Uy. — See  Item  under 
Montana. 

rinh— Salt  l-ake  &  Utah  Kit. — ThiH  company  piano  to  ex- 
tend Its  Interurban  line  from  Mth  Ht,  tlirouKli  Hunter  GranKCH, 
Salt  I>ake  City,  about  10  mllcH.  H.  M.  .Mitchell.  .Salt  Lake  City. 
Is  Pur.  Agt. 

Arlsna — -Tucson  Rapid  Transit  Co. — Plans  arc  belni;  con- 
sidered by  this  company  for  thr-  extension  of  lt8  University 
.Ave.  line  on  Park  Ave.  to  and  alonK  the  Speedway.  Lee  Sklp- 
wlth  is  Pur.  Agt. 

OroKon — The  American  Timber  Co..  .St.  Helens,  Ore.,  will 
construct  a  loggiUK  railway  to  Its  timber  lands  at  Deer 
Island. 

OreKon — At  a  recent  election  the  citizens  of  Roseburg,  Ore., 
voted  to  Issue  $300,000  In  bonds,  the  proceeds  to  be  used  for 
the  construction  of  a  r.allway  from  Roseburg  to  the  boundary 
of  the  Cascadi'  .National  Forest,  about  30  miles.  Kendall 
Bros..   Pittsburgh,  Penn.,  is  lnterest<-d.     Noted  May  6. 

New  ItriinMnlrk — Kent  Coal  &  Ry.  Co. — This  company  has 
been  granted  a  charter  to  construct  a  railway  from  Rexton  to 
MInto,  N.  P..  and  from  Rexton  to  Riehlbucto  Head.  Inches  & 
Hazen,    Fredericton,    N.    B.,    is    interested.      Noted    Apr.    29. 

Ontario — Surve.vs  have  been  complited  by  the  Hydro- 
Electric  Power  Commission  for  the  const rcction  of  the  pro- 
posed  railway  from  Toronto  to  Montreal   and  Ottawa. 

Ontario — The  Hydro-Electrle  Power  Commission  Is  having 
plans  prepared  for  the  construction  of  a  radial  railway  to  run 
north  and  west  of  London,  Ont..  for  BO  miles. 

LIGHT,  HrOAT  AND  POWER 

Portland,  Maine — The  Cumberland  County  Power  &  Light 
Co.,  T'ortland,  will  build  a  transmission  line  from  North  Gor- 
ham  to  Sebago  T^ake,  thence  to  North  Standish,  a  distance 
of  six  miles.     A.   H.   Ford,  Portland,  is  Gen.  Mgr. 

Manohewter,  N.  H. — The  Manchester  Traction,  Light  & 
Power  Co.  plans  to  establish  a  steam  power  plant  at  Kelley's 
Falls,  a  substation  of  the  G.arvin  Falls  plant,  and  will  extend 
a  high-tension  transmission  line  to  Manchester.  A  10,000-hp. 
steam  turbine  and  generator  will  be  installed.  J.  Brodie  Smith, 
Manchester,   is  Vice-Pres.   and   Gen.   Mgr.   of  the   company. 

PeterHham,  MnsN. — It  is  reported  that  the  Athol  Gas  & 
Electric  Co.  will  extend  its  transmission  lines  from  Athol  to 
Petersham  if  sufficient  business  is  guaranteed.  The  estimated 
cost  of  building  the  line  and  installing  a  distribution  system 
is  estimated  at  from  $10,000  to  $15,000.  George  MacKnight, 
Athol.  is  .Supt.  and  Ch.   Engr. 

South  Hadlo.v.  MaNs. — Bids  will  be  received  until  8  p.m., 
June  21.  by  the  Board  of  Electric  Light  Commissioners  for  a 
quantity  of  electrical  ajjparatus,  including  a  75-hp.  Ball  steam 
engine,   three   generators,   exciters,   switches,   etc. 

Bufl'alo,  N.  Y. — Bids  are  being  received  by  Lansing,  Bley 
&  Lyman.  Aich.,  Prudential  Hldg..  for  the  construction  of  a 
power  plant  and  service  building  for  the  Children's  Hospital. 
Mrs.  Bernard  Barton,  Bryant  St.  and  Oakland  PI.,  is  Supt. 

IthMCa.  IV.  Y. — Green  &  Wicks.  .Arch..  110  Franklin  St., 
Buffalo,  is  preparing  plans  for  additions  to  the  central  heating 
plant  at  Corm  11  University.     The  estimated  cost  is  $35,000. 

New  York,  \.  Y. —  (Borough  of  Brooklyn) — (Official) — See 
item   under  "Sewers." 

+OHwc>!ro,  N'.  Y. — The  Diamond  Match  Co.  has  awarded  the 
contract  for  the  construction  of  a  new  power  house  in  Oswego 
to  PICTER  REBY.  It  will  be  S0xS8  ft.  with  a  235-ft.  smoke- 
stack. The  equipment  to  be  installed  includes  two  500-hp. 
boilers  with  automatic  stokers  (with  space  for  a  third  one 
of  the  same  size),  and   two   1000-kw.   turbo-generators. 

+  ltioa,  N.  Y. — .St.  Luke's  Hospital  has  awarded  the  con- 
tract for  the  construction  of  a  one-story  31x70-ft.  boiler 
house   to  GRIFFIN   &   PIERCE,   at   $6000. 

Canidcn,  N.  J. — The  Public  Service  Electric  Co.  has  applied 
to  the  Public  I'tilities  Commission  for  permission  to  lay 
underground   conduits   on   Market   St.   and   Broadway,   Camden. 

Jersey  City,  N'.  J. — Bids  will  be  received  until  3  p.m..  .lune 
23,  by  G.  Fred  Ege,  Secy.,  Bd.  of  Education,  for  electrical 
equipment  for  the  electrical  laboratory  at  the  William  L. 
Dickinson   High   School. 

Kane,  Penn. — Press  reports  state  that  the  United  Natural 
Gas  Co.  will  start  work  at  once  on  the  construction  of  a  20-ln. 
pipe  line  from  the  pump  station  at  Lamont  Siding,  four  miles 
from  Kane,  to  the  testing  station  at  Lewis  Run  near  Bradford. 
The    work    will    cost    approximately    $200,000. 

+Mahoningtawn,  Penn. —  (OiTicial) — The  contract  for  heat- 
ing and  ventilatinsr  equilini- lit  for  .a  new  school  has  been 
awNarded  to  BARNES  K-  CL.\HK.  New  Castle,  at  ?13.201:  the 
contract  for  the  plumbing  was  awarded  to  R.  F.  WITHERS  & 
SON  at  $4000.     See  item   under  "Buildings." 

OraniepburR,  S.  C. — An  election  will  be  held  June  29  to 
vote  on  the  question  of  issuing  $15,000  in  bonds  for  the 
improvement  of  the  municipal  electric-light  plant.  Edward 
Howes   is  City   Engr. 
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Toccoa,  Ga. — At  a  recent  election  the  citizens  voted  in  favor 
of  a  bond  issue  of  $35,000  for  the  purpose  of  building  a 
municipal   electric-light   plant. 

Birminj^hani,  Ala. — (Official) — The  Board  of  City  Commis- 
sioners has  directed  Julian  Kendrick,  City  Engr.,  to  ascertain 
the  cost  of  a  hydro-electric  plant  on  the  Warrior  River  at 
Lock  .\'o.  IT,  to  be  established  to  furnish  light  and  power  for 
the  City  of  Birmingham. 

Henderson,  Tenn. — See  item  under  "Water  Supply-Irriga- 
tion." 

Memphis,  Tenn. — It  is  reported  that  E.  H.  Crump,  Mayor, 
is  agitating  the  question  of  building  or  buying  a  municipal 
electric-light  plant.  It  is  also  stated  that  a  bond  issue  of 
$1,500,000    is   available   for   the   purpose. 

Cleveland.  Ohio — Bids  will  be  received  until  noon,  June  25, 
by  the  Commissioner  of  I'urchases  and  Supplies,  511  City 
Hall,  for  paper  insulated  lead-covered  cable  for  the  municipal 
electric-light  plant.  F.  W.  Ballard,  1443  East  Third  St.,  is 
Comr.   of  Light  and  Heat  Dept. 

Cleveland  Heights.  Ohio — (Warrensville  post  office) — (Offi- 
cial)— Bids  will  be  received  until  noon,  July  6,  by  Ezra  K. 
Bryan,  Clk.  of  the  Bd.  of  Education.  Cleveland  Heights  village 
school  district,  for  a  heating  plant  for  the  new  high  school 
and  Lee  Rd.  school  buildings,  and  for  mechanical  equipment 
for  the  Lee  Rd.  grade  school  and  connecting  it  with  the 
heating  plant. 

Dayton,  Ohio — It  is  reported  that  the  Public  Utilities  Com- 
mission has  granted  permission  to  the  Dayton  Power  &  Light 
Co.  to  issue  $172,000  in  additional  capital  stock,  the  proceeds 
of  which  will  be  used  to  increase  the  output  of  the  plant 
from    20,000    to    30,000    hp. 

Fremont,  Ohio — It  is  reported  that  the  Sandusky  River 
Power  Co.  will  add  an  auxiliary  steam  power  house  to  its 
plant  at  a  cost  of  about  $500,000. 

Calumet,  Mich. — It  is  reported  that  the  Mohawk  Mining 
Co.,  Calumet,  contemplates  the  construction  of  an  electric- 
light  and  power  plant. 

Three  Rivers,  Mich. — -It  is  reported  that  plans  have  been 
prepared  by  George  Champe,  Consult.  Engr.,  Toledo,  Ohio, 
for  a  municipal  electric-lighting  and  water  plant.  A  bond 
issue   of   $50,000   has   been   voted   for   the   work. 

Oalcley,  Kan. — See    item   under    "Water   Supply-Irrigation." 

Davenport,  >'eb. — According  to  press  reports  bids  will  soon 
be  asked  for  the  construction  of  a  municipal  electric-light 
plant  in  Davenport.  Charles  F.  Sturtevant,  Holdredge,  Neb., 
is  Consult.  Engr. 

Grand  Island,  Xeb. — The  Grand  Island  Electric  Co.  has 
received  permission  from  the  State  Board  of  Irrigation  to 
construct  a  hydro-electric  plant  on  the  Platte  River  near 
Grand  Island.  The  estimated  cost  of  the  proposed  plant  is 
$55,000.  T.  H.  Fritts  is  Secy.,  Mgr.  and  Cont.  Agt.  of  the 
Grand  Island  Electric  Co. 

FuTKo,  >'.  D. — The  I'nion  Light,  Heat  &  Power  Co.  is  en- 
larging and  improving  its  power  station,  and  will  install  new 
equipment,  including  two  1500-k\v.  steam  turbines,  two  wa- 
ter-tube boilers,  a  three-unit  motor  generator  set  of  GOO  hp., 
boiler  feed  pump,  exciters,  switchboards,  etc.  M.  L.  Hibbard 
Is   Mgr. 

Miles  City,  Mont. — It  is  reported  that  the  City  Council  is 
in  favor  of  spending  about  $10,500  for  the  extension  of  the 
municipal  steam  heating  system.  The  improvements  have 
been  recommended  by  J.  J.  McGill,  Supt.  of  the  municipal 
electric-light  and  power  plant. 

Charleston.  Mo. — The  Missouri  Public  Utilities  Co.,  Cape 
Girardeau,  has  been  granted  a  franchise  to  corstruct  a  trans- 
mission line  from  its  station  in  Charleston  to  East  Prairie, 
a  distance  of  12  miles,  to  supply  light  and  power  to  the 
latter  place. 

Kansas  City,  Mo. — The  Big  Niangua  Hydro-Electric  Co., 
Kansas  City,  plans  to  establish  a  hydro-eleclric  plant  on  the 
Big  Niangua  River.  The  plans  include  a  reinforced-concrete 
dam,  1500  ft.  long  and  160  ft.  high,  to  develop  30,000  hp.,  and 
a  transmission  line  120  miles  long.  The  estimated  cost  is 
$2,500,000. 

Sprinarflrld.  Mo. — Local  architects  and  builders  have  been 
asked  to  prepare  plans  and  estimates  for  the  construction 
of  a  central  lighting  and  heating  plant  to  serve  the  business 
buildings  of  the  city.  The  contracts  of  many  of  the  larger 
buildings  with  the  Springfield  Gas  &  Electric  Co.  and  the 
f'entral  Heating  Co.  are  about  to  expire,  and  if  the  cost  is  not 
too  great,  the  plant  will  be  built  this  summer.  John  T. 
Woodruff,    Springfield,    is   interested. 

BroM-nsviile.  Tex. — It  is  reported  that  the  City  of  Browns- 
ville Is  considering  the  sale  of  the  municipal  electric-light 
plant  to  a  company  who  will  also  take  over  the  street  railway 
system,  and  combine  the  properties.  The  proceeds  of  the  sale 
of  the  light  plant  will  be  used  to  buy  the  sewerage  system. 
J.   W.    Davis   la  City   Engr. 

Visnila.  Calif. — The  Mt.  Whitney  Power  &  Electric  Co.  con- 
templates establishing  a  hydro-electric  plant  in  the  Sequoia 
National  Forest.  The  estimated  cost  is  $750,000.  H.  A.  Klue- 
gel,  VIsalla,  la  Ch.   Engr. 

IVew  Liverpool,  Uue. — The  city  of  New  Liverpool  Is  re- 
ported to  be  considering  the  establishment  of  a  new  power 
plant  and   electric-lighting  system.     J.   Ilamelln   is  Conir. 

nrnntford,  Ont. — The  Bruntford  Oaa  Co.  plans  to  lay  new 
service  mains  between  Brantford  and  Hamilton,  a  distance 
of  25  miles. 

Hamilton.  Ont. —  It  Is  re|)orfed  that  the  Hamilton  Hydro- 
Electrlc  r)e|>arfment  will  spend  about  $240,000  iluring  the 
present   year   for    new   construction.      J.    A.    Woodman    Is  Supt. 

I'eterhorw.  Ont. — The  city  contemplates  the  purchase  of  a 
»lte  iiiion  which  to  establish  a  new  siil>statlon.  The  esti- 
mated total  cost  Is  $50,000.  William  Flallor  Is  Chn.  Bd.  of 
Control. 

Kelotmn,  n.  C. — The  CItv  Council  Is  coiisliloring  the  In- 
stallation of  a  hvdro-electric  plant  at  an  eHllmated  cost  of 
$120,000.  Du  Can'o,  Dutchur  &  Co.,  RugerM  lUdg.,  Vuncouvor, 
la   Consult.   Kngr. 


BKlDGt^S 

+i:nosburg  Falls,  Vt.— (Official) — The  Board  of  Selectmen 
has  awarded  the  contract  for  the  construction  of  a  rein- 
forced-concrete  bridge  over  the  Missisquoi  River  at  Enosburg 
Falls  to  the  HYNES  CONSTRUCTKJN  CO.,  Wales,  Mass.,  at 
$8965.  Other  bidders  were:  J.  W.  Swan  &  Son,  West  Bridge- 
water,  $12,500;  J.  A.  Cashman.  Burlington,  $13,390;  C.  E.  Foley, 
Barre,  $15,183:  Concrete-Steel  Engineering  Co.,  New  York. 
N.   Y.,   $12,045    (alternate   plan).      Noted   May   27. 

Pittsfield,  .Mass. — The  Board  of  Aldermen  has  passed  an 
ordinance  for  an  appropriation  of  $18,000  for  the  construc- 
tion of  the  Longview  Terrace  Bridge.  A.  B.  Farnham  is  City 
Engr. 

Springfield.  Mass. — Press  reports  state  that  the  city  will 
advertise  at  once  for  bids  for  the  construction  of  a  bridge  at 
Plainflehl  St.  over  the  tracks  of  the  Boston  &  Maine  R.R.  The 
approximate  cost  will  be  $40,000.  F.  H.  Clark  is  Supt.  of 
Streets   and    Engineering. 

Woonsoeliet.  R.  I. — It  is  reported  that  the  City  Council  has 
appropriated  $9000  for  the  construction  of  two  concrete 
bridges   on   Clinton   St.      F.    A.    Mills    is   City   Engr. 

New  Yorii,  X.  Y. — The  Public  Service  Commission  has  ap- 
proved an  application  to  the  War  Department  for  permission 
to  build  a  new  bridge  over  the  Bronx  River  at  W^estchester 
Ave.  The  bridge  will  be  built  to  accommodate  the  Pelham 
Bay   branch  of  the  new  Lexington  Ave.   subway. 

♦  Scarsdale,  X.  Y. —  (Official) — Bids  will  be  received  until  2 
p.m.,  June  29,  by  William  Mercer,  Supt.  of  Highways  of 
the  Town  of  Scarsdale,  for  the  construction  of  a  highway 
bridge  over  the  tracks  of  the  New  York  Central  R.R.  at 
Popham  Rd.,  Scarsdale.  Jay  Downer,  100  Broadway,  New 
York,  N.   Y.,   is  Engr.-in-Charge. 

+Syracuse,  N.  Y. —  (Official) — The  City  Council  has  awarded 
the  contract  for  the  construction  of  a  60-ft.  plate  girder  bridge 
with  concrete  slab  floor  and  walks  and  concrete  abutments  at 
Taylor  St.   to  JOHN   YOUNG,  at   $9491.      Noted   May   13. 

+Bloomingdale,  \'.  J. — The  Boards  of  Chosen  Freeholders 
of  Passaic  and  Morris  Counties  have  awarded  the  contract 
for  the  construction  of  a  bridge  between  Blooniingdale  and 
Butler  on  the  county  line,  to  the  LOGAN  CONSTRUCTION  CO., 
11   Broadway,   New   York.   N.   Y.,   at   $7258.      Noted   Apr.   22. 

Camden,  X.  J. — It  is  reported  that  the  Pennsylvania  R.R. 
plans  to  replace  its  present  wooden  bridge  at  27th  St.,  Camden, 
with  a  new  reinforced-concrete  structure.  A.  C.  Shand,  Phila- 
delphia,  is   Ch.    Engr. 

•New  Gretna,  N.  J. —  (Official) — Bids  were  received  June 
9  by  the  Boards  of  Chosen  Freeholders  of  Atlantic  and 
Burlington  Counties  for  the  construction  of  a  bridge  over 
the  Mullica  River  at  Chestnut  Neck  near  New  Gretna  as 
follows:  Snare  &  Triest.  New  York.  $83,700;  E.  L.  Bader, 
Atlantic  Citv,  $100,750;  Long-Broadhurst  Co.,  Hackensack, 
$103,343;  Penn  Bridge  Co.,  Beaver  Falls.  Penn.,  $104,000; 
Lupfer  &  Remick.  Buffalo.  N.  Y.,  $79,800;  Bridgeton  Con- 
struction Co.,  Bridgeton.  $109,040:  Kelly-McFeelev  Co..  Cam- 
den. $92,000;  R.  L.  Ingersoll,  $146,000.  The  only  bid  for  re- 
pairing the  old  Mullica  River  Bridge  was  that  of  the  Kelly- 
McFeely  Co.  at  $55,000.  James  Logan,  Mt.  Holly,  is  Engr. 
of    Burlington    County.      Noted    May    20. 

+*New  Gretna.  N.  J. —  (Official) — The  contract  for  the  Mul- 
lica River  Bridge  near  New  Gretna  has  been  awarded  to  LUP- 
FER &  REMICK,  Buffalo,  N.  Y.,  at  $79,800.  See  preceding 
item. 

Pine  Brooli.  N.  J. —  (Official) — Bids  will  be  received  until 
11:30  a.m..  June  28.  by  the  Boards  of  Chosen  Freeholders  of 
Morris  and  Essex  Counties  at  the  Courthouse.  Morristown.  for 
rebuilding  the  bridge  over  the  Passaic  River  at  Pine  Brook 
between  the  two  counties.  William  E.  King.  Morristown.  is 
Engr.  of  Morris  Countv.  F.  A.  Reimer,  Newark,  is  Engr.  of 
Essex   County.      Noted   Nov.    12.    1914. 

Trenton.  N.  J. — The  Board  of  Chosen  Freeholders  of  Mercer 
County  has  instructed  Theodore  Tobish,  County  Engr.,  to 
prepare  plans  for  widening  the  bridge  at  Stony  Brook  on  the 
Trenton-Lawrenceville  Rd. 

.\Ilentown,  I'enn. — Bids  will  be  received  until  10  a.m.,  June 
28.  by  Cyrus  J.  Dilcher,  Controller  of  Lehigh  County,  for 
bridge  work  and  repairs.  H.  C.  Weinert  is  Clk.  of  County 
Comrs. 

Norristown.  Penn. —  (Official)  —  Plans  and  specifications 
will  be  received  until  noon,  June  21,  by  the  Commissioners 
of  Montgomery  and  Chester  Counties  for  a  steel  girder  and 
concrete  inter-county  bridge  over  the  Schuylkill  River  be- 
tween Ph(Enixville  and  Mont  Clare.  One  hundred  dollars 
will  be  paid  for  the  plans  accepted.  John  N.  Jacobs  is 
Controller  of  Montgomery  County.  Isaac  Y.  Ash  is  Con- 
troller of  Chester  County.  Noted  May  20  under  Mont  Clare, 
Penn. 

Wllliamsport.  I'enn.  —  Bids  will  be  received  until  noon, 
June  25.  by  the  Hoard  of  Commissioners  of  Lycoming  County 
for  the  construction  of  five 'stone  arches,  from  10  to  24  ft. 
long,  three  reinforced-concrete  bridges,  24-  to  40-ft.  spans, 
and  for  placing  steel  Moor  beams  and  Joists  and  new  floor  on 
a  2S7-ft.   bridge.      A.   P.   Zuber   is  Clk.   of  Comrs. 

+.SulTollc.  Va. — -The  Commissioners  of  Nansemond  County 
have  awarded  the  coiitract  for  the  construction  of  a  steel 
brl<lge  across  the  Nansemond  River  to  the  VIRGINIA  BRIDGK 
&   IKON  CO.,   Roanoke,   at  about  $9000.     Noted   Apr.   15. 

Huntington.  W.  Va. — It  Is  reported  that  the  Chamber  of 
Commerce  has  appointed  a  committee  to  make  plans  for  the 
coiistinctlon  of  a  $475,000  bridge  across  the  Ohio  River  at 
Iluiitliik-lon.  Cabell  Countv.  W.  Va..  and  Lawrence  County. 
Ohio,  will  each  pay  a  portion  of  the  cost.  C.  P.  Snow  la  Prea. 
Ch.imbei    of    Commerce. 

+l«iarllnton.  %V.  Va. — The  County  Court  of  Pocahontas 
Countv  has  awarded  th«>  contract  for  the  construction  of  a 
concrete  bridge  across  the  Greenbrier  River  at  Marllntoii  to 
tho  LUTION  r.KlDGIO  CO..  Clarksburg,  at  about  $15,000.  It 
will    be    a    four-span    structure. 

Wllllnmnwn,  W.  Vn.  — lllds  will  be  received  until  June  26  by 
thu  City  Council  of  Williunisoii  and   the    Klaoul  Court  of  Piko 
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«'oiiiil.\.  IMlmvllU'.  Kv.,  for  (ho  rnnHliurtloii  of  ii  lirliiKo  iirrdNH 
the  TiiK  lUvi'i.  John  H  I  hill.  WlllluiiiNnii.  Ih  I'lly  Kuiuli.  II. 
II.    SIiiIIiiiiIn.    IMkovlllc.    K.v.,    In    ('<>iiiil>     JiiiIkp. 

^Ilrjaon  rttr,  IM.  <'.  (Ollli'litl)  Till'  "Swiilii  IIIkIiwiiv  ('(iiii- 
iiiIhnIom"  Iuim  II \viii'iIi-(I  tlii'  ciiritiui-t  fur  u  3(IO~ft.  tirl(lK»  ucrnNH 
tin-  TuiknsrlK.-o  lllvi-r  lo  lhi<  ( '.  W,  ItKgHATll  <'l).  t  hai  lotli.. 
N.  v.,  al  iiii|Miixliiiiil<ily  lUOOO.  Ndti'il  I'rroiii'uualy  Junn  3  u« 
llr.vNoii   Cll.x.    N.    Y. 

^Allouir.    «;ii --(l>mrliil)-    Thp    lloiinl    of    (-oiiiiiiInh|oio-i  n    of 

KoiiiIh   mill    Iti'ViMK r    I'MomI   c'oiiiiIv    on   ,liini<   K   awiiiilnl   lon- 

tniilK  lo  thf  ll.\UI>.\\V.\Y  CnNritACTINd  Co..  <"o1uiiiI.um, 
i;u..  lit  $ST.Illlii  for  till'  roiixti  iii'tlon  of  ;i  hIoi'I  tirlilK<-  »llli 
vortl.iil  lift  H|>iin,  luiil  lo  111.-  IIAfl<i:i'i>llN  ('<  iNTK  ACTlNi  i 
CO..  InillaniiiioIlM,  Inil.,  iit  SlZ.t.ooo  for  two  coni'mlu  hrlilKvH 
of  thr»>«<  iirclu'H  i<m'h.  Kiic-h  arrh  will  lie  alioiil  Ull  ft.  lutiK' 
KU'tTcr   l.hulMo.v    Ih   Ciuinty    I'InKr.      Notcil    Aim.    21t. 

Sniiilrriivlllr,  tin.  Tho  ItoanlH  of  fonitiilMHloiiRrn  of  WaHli- 
liiKton  .'Mill  Wilkinson  ('ouiitl<>H  contiMniiliilc  tin-  i-oiiMtriirtloii 
of  a  liiiilm-  at-rosH  llu<  Oronor  Itlvcr  l)«twt>on  tho  two  couiitl«>«. 
Tho    rstliiialiMl    i-oHt    l.s    I:;.''., 0(10. 

^I.nconilir,  l.n.  (OllloiiiD-  Tho  Honril  of  Stnto  IllKhway 
Coniiiilss(iini'i-M  hii.>i  awiirilnl  thr  rontriiot  for  tho  oonHtruo- 
tlon  of  a  Mlool  Mwliin  ImIiIko  ovor  llavoti  I.aootnlio  near  hii- 
coiubo,  St,  Tainniaiiv  I'.irlNh,  to  tho  \'IN<  ■1';NN'I';s  HUIlx'.I';  CO.. 
VInoonno.M,  Iml  .  at  $>>l;t2  Othor  IiIiI.Ioim  wrro  Itloilnott 
Construction  Co.  Shrovoport.  J'.IOOO;  .Mlillanil  HrliiKo  Co., 
Kan.Mati  Clt\.  Mo.,  Jl  1,000;  Perry  &  noniier,  Lake  CharleH, 
|9.tsr..      Notoil    .May    20. 

iVnnlivlIlr.  Tcnn.— It  Is  reported  that  tho  city,  tho  Nash- 
vlllo.  Chattanooga  &  St.  Louis  Uy.  and  tho  Nnshvllle  Uy.  & 
Llftlit  Co.  have  aKrood  upon  the  construction  of  a  relnforced- 
concroto  viaduct  ovor  tho  railway  tracks  on  Cedar  St.  Tho 
ostiinati'd  cost.  IncludlUM:  approaches.  Is  from  $12,000  to  $1.'),- 
000.     W.   W.   Southnate  is  City   Kn»{r.      Noted  Oct.   22,    1914. 

^ChrMnprnkc  »)hl«> — (C)lllcial) — Tho  Hoard  of  Commission- 
ers of  Lawrence  County,  Ironton,  has  a%varded  the  contract 
for  placing  a  new  lloor  on  the  hridte  ovor  Svmmes  Creek  at 
Chesapeake  to  the  CAIMTOL  CONSTUCCTIO.N  CO.,  Columliu.<», 
nt  $-1700.  Other  liidders  were:  Champion  HridRe  Co.,  Wilming- 
ton, Ohio,  $4S00,  and  M.  K.  Leonard,  HuntinKton  ,W.  Va.,  $4900. 
Noted    May    L'n. 

rinrlnnnd.  Ohio — The  lowest  bid  received  b.v  the  city  for 
romovliiK  the  old  lirldKo  and  lowering  the  street  on  Svcamore 
St.  from  North  Court  St.  to  Hunt  St.  was  that  of  M.  F. 
Quill.    SOS    Trovident    Hank   nidjr..   at   $10,917. 

rinrlnnnd,  Ohio — Tho  city  has  authorized  an  expenditure 
of  J.'iO.OOO  for  replacing  all  wooden  bridKes  within  the  city 
limits  with  concrete  structures.  I'art  of  the  work  has  been 
done,  but  there  are  12  more,  costinp  from  $1000  to  $4000  each 
to    be    advertised.      Frank    S.    Krup    is    City    Engr. 

Cinolnnati,  Ohio — (Onicial)  —  Hids  will  be  received  until 
noon,  Jul.v  9,  by  the  r>o,iiil  of  Commissioners  of  Hamilton 
County  for  the  construction  of  a  concrete  culvert  in  Bop  Run 
on  Strimple  Ud.,  Whitew.itcr  Township.  Albert  Reinhardt  is 
Clk.    of    lUl. 

CInclnnntI,  Ohio — (Olflcial) — Bids  were  received  June  1  by 
the  Board  of  I'ublic  Service  for  the  construction  of  a  165'-ft. 
reinforced-concrete  arch  over  Kemper  Lane  at  the  Park  Ave. 
entrance  to  Kdeii  Park,  from:  D.  P.  Foley,  $125.3.')5;  A.  J. 
Yawper,  Indianapolis.  Ind.,  $136,294;  Ohio  Valley  Contracting 
Co.,  $142,429:  Uoos  Bros.,  $143,875;  Clearv-White  Construc- 
tion Co.  and  A.  J.  Brehm.  $148,220;  N.  H.  Porterfield,  Youngs- 
town,  $149,405;  F.  W.  Folz  &  Co.,  $150,310;  William  F.  Nicko- 
son.  $151,633;  Ferro-Concrete  Construction  Co.,  $156,788; 
Uunck  Bros.,  $160,937;  James  Duff  Construction  Co.,  Cleveland, 
$167,924;  L.  Bid  Concrete  Steel  Co.,  $170,219;  Kirchner  Con- 
struction Co..  $179,404;  Thomas  P.  Strack.  $200,050.  All  bid- 
ders of  Cincinn.iti  unless  otherwise  noted.  The  Engineer's 
estimate  was  $158,000.  The  award  of  contract  was  withheld. 
Noted   May   20. 

+Colunibun,  Ohio — (Official) — The  Commissioners  of  Frank- 
lin County  have  awarded  the  contract  for  the  construction  of 
the  Agler  Bridge  over  Alum  Creek  in  Mifflin  Township  to  the 
STEW.\RT  KNGINKERTNG  CORPORATION,  17  Battery  PI., 
New  York.  N.  Y.,  at  $S9.S43.  It  will  be  an  11-span  rein- 
forced-concrete   structure,    1170    ft.   long.      Noted   Apr.    8. 

4iMcArthur,  Ohio — (Official) — The  Commissioners  of  Vinton 
County  have  awarded  the  contract  for  the  construction  of  a. 
steel  bridge  on  the  McArthur-Athens  Rd.  to  the  BROOKVILLE 
BRIDGE   CO.,   Brookville,    Ohio.      Noted   June    3. 

-A^+Toledo.  Ohio — (Official) — The  Board  of  Control  has 
awarded  contr.Tcts  for  paving  the  Fassett  St  Bridge,  and  for 
steel  to  strengthen  the  bridge,  to  the  STANDARD  ENGINEER- 
ING  CO.,   at   $40,242   and    $2890,    respectively.      Noted   Jan.    7. 

Toledo,  Ohio — Press  reports  state  that  the  City  Engineer 
has  recommended  two  new  bridges  to  be  built  over  Swan 
Creek  to  replace  the  present  structures  -nhich  are  said  to  be 
too  light  for  the  present  traffic.  The  estimated  cost  is  ISC- 
COO   each.      Herbert   McKechnie    is    City   Engr. 

BrownNvlllr,  Ind. — Bids  will  be  received  until  2  p.m.,  June 
19,  by  George  W.  Wray,  Audr.  of  ITnion  County,  Libertv,  for 
the  construction  of  an  extension  and  approach  to  a  bridge 
over  the  Whitewater  River  at  Brownsville.  Forrest  Stout  and 
J.  E.  Troyer  are  Engrs. 

IndianopollH,  Ind. —  (Official) — Bids  will  be  received  until 
June  21  by  B.  T.  J.  Jeup,  City  Civil  Engr.,  for  the  construction 
of  a  three-arch  reinforced-concrete  bridgre,  with  facings  and 
trimmings  of  Bedford  stone  and  granite.  Each  arch  will  be 
100  ft.   long. 

Benton  Harbor,  Mich. — (Official) — At  a  special  election  held 
June  7  the  voters  defeated  a  bond  issue  cf  $2S.000  for  the 
purpose  of  building  a  concrete  bridge  over  Ox  Creek  to  connect 
High  St.  and   East  High   St.     Noted  June   3. 

Detroit,  Mieh. — The  City  Council  has  decided  to  submit  to 
the  voters  for  approval  a  charter  amendment  authorizing  the 
issue  of  $2.nnn,oiio  in  bonds.  The  proceeds  will  be  used  for 
the  construction  of  the  proposed  new  Belle  Isle  Bridge.  Rich- 
ard Lindsay   is  City   Clk.     Noted  May   13. 

Springfleld,  III. —  (Official) — Bids  will  be  received  until  11 
a.m.,  June  23,  by  the  State  Highway  Commission  for  the  con- 
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Tho    Hoiinl    of    HuporvlBor« 

r-ontrac't   for  tho  conxtruc- 

HTAItK   a   CO.,    DoH   Moliii.-H, 


Hlnictlon  of  oho  lirlitKo  onrh  In  Moniinl,  Miicoupin  and  Wlll- 
liiiiiKon  CounlloH.  and  four  brldKox  In  .McDimuUKh  County.  Tho 
oNtlni.ilod    total    I'oHt     In    )20.4H4. 

♦  I>r  IVre,  WU.  The  Conmion  Council  haN  awarded  tho 
conliiK'l  for  ropiilrlPK  Hio  Main  Ht.  Ilrldg"  ovor  the  Fox 
HIv.r  lo  iJltl'WLING  IlltoS,  Grion  Hiiy.  lit  $22,000.  Tho  work 
liicluiloH  lopiiliiiiK  iiriil  piiliilliit:  tho  Hliii'l  niid  ropnlrlnif  tho 
roiiilwiiy    mill    nliiouiilliH.      .N'olid     May    13, 

4-l<'nlrllrld,    lo«%n      Tlio    Hhile    lllKhway    CommlNHlon,    AmoM, 

hiiH    iiwm.liil     II onliact     for    the    coiiHtriirllon    of    ii     170-ft. 

Niool     IiiIiIko    mid    HiiliHtrucluro    iil     Falrllold    to    tho    JAMIHON 
*   WKST  IIUIIiiM':  CO,  La   FayutK 
Ih   State    lllKbwMy    l':iit(r. 

•f  Monloaiiiiin,    lo«vn  -  (Olllcliil) 
of  I'owohIiIi'U  Coiiiitv  liiiM  awiirdetl 
lion   of  nine   hIioI    lirlil«i-H  to   N.    ,M. 
at    $l7,ti9:i;    the   cotitriicl    for    14    concroto    lirldgoH    waM   awiiriloil 
to  the   loWA   MItllMiK  CO.,   DoM  MolnoH,  at  $7202.  .Noted  May  27. 

•fOiinnn.  i<M«n  Tlw  lioiinl  of  SnporvlHorn  of  Monona 
Couiilv  h.'iH  iiwmilod  tho  conlriii't  for  the  ooiiHtrui'tlon  of  2H 
brlilg.H  and  com  rite  ciilvortM  to  tho  O.MAIIA  8TUUCTURAL 
HTKKL    WOIIK.S.    Oiiialia.    Nob.,    at    $l.-.,i:n. 

+\VrHt  Inlon,  iown  The  Board  of  SuporvlnorH  of  Fayette 
Counlv  hiiM  awarded  tho  contract  for  tho  construction  of  a 
concrete  bridge  across  the  Turkey  HIvor  to  tho  KOH8  CON- 
.STRl'CTION   CO.,    Des    Moliios.    at    $70X2.      Noted    May    20. 

Cannon  KnllM,  Minn.- — (f)IIU'lal)  —  Bids  will  bo  received  un- 
til 2  p. 111..  July  2.  by  George  K.  Wilson.  City  Clk..  for  the  con- 
struction of  two  rolnforcod-concroto  brldgoH.  The  flrnt  will 
have  three  6ii.fi.  spans,  of  the  arch  rib  type,  and  the  other 
will  have  two  (;7-ft.  girder  Hpans.  The  estimated  cost  1h 
$25,00(1.       Notoil    June    10. 

+(irrnt    ll«'nd.   Knn (Official) — The    Board    of  CommlBSlon- 

ers  of  Barton  County  has  awarded  the  contract  for  the  con- 
struction of  foui-  county  bridges  to  the  HKANl';y  Cf)NHTRUC- 
TION  CO..  Enid,  okla.,  at  $10,045.  C.  F.  Younkln  la  County 
Clk.      Noted    May    27. 

Ilolton,  Knn. —  Bids  will  be  received  until  noon.  June  25.  by 
tho  Commi.Msloners  of  Jackson  County  for  the  construction  of 
one  50-.  one  60-  and  one  70-ft.  steel  bridge.  W.  H.  Webster 
is    Clk.    of   Comrs. 

Lincoln,  Kan. —  (Official) — The  Board  of  Commissioners  of 
Lincoln  County  has  awarded  the  contracts  for  the  construc- 
tion of  two  county  bridges  to  the  KANSAS  CITY  BRIDGE  CO., 
Kansas  City,  Mo.,  and  J.  J.  MOFFIT,  Sr.,  Lincoln.  Noted 
June   3. 

St.  Lonin,  Mo. — Bids  will  be  received  until  noon,  June  29, 
by  the  Board  of  I'ublic  Service  for  furni.shing  steel  for  com- 
pleting the  East  St.  I^ouis  approach  of  the  Municipal  Free 
Bridge.      E.   R.   Kinsey  is  Pres.   of  Bd.     Noted  Nov.  26,   1914. 

Seattle,  WaMh. — It  is  reported  that  the  City  Council  has 
appropriated  $90,000  to  be  used  for  building  approaches  to 
the  Salmon  Ba.v  Bridge.  The  work  will  be  done  by  city  forces. 
Arthur   H.    Dimock    is   Cit.v   Engr. 

Seattle,  Wanh. — Bids  will  be  received  until  10  a.m.,  June  28 
by  the  Commissioners  of  King  County  for  the  construction 
of  the  StoKsel  Bridge.  It  will  be  of  steel  and  will  cost  from 
$15,000  to   $20,000.     Byron   Phelps  is  Clk.   of  Comrs. 

Seattle,  AVnKh. —  (Official) — Bids  ■will  be  received  until  July 
23  by  the  Board  of  Public  Works  for  the  construction  of  two 
bascule  bridges  over  Lake  Washington  Canal.  The  first  one 
at  15th  Ave.,  N.  W.,  -will  be  a  218-ft.  span,  estimated  to  cost 
$365,000.  The  other  at  Fremont  Ave.  will  be  242  ft  long 
and  will  cost  about  $420,000.  The  work  will  include  the  steei 
superstructures,  concrete  substructures,  operating  machinery 
electrical  equipment,  etc.  F.  A.  Rapp  is  Structural  Engr. 
Noted  June  10. 

Taroma,  AVaNh. — The  Bridge  Inspector  of  Pierce  County 
has  reported  that  the  Day  Island  Bridge  is  past  repair,  and  a 
new  bridge,  estimated  to  cost  $5750,  Is  recommended.  It  is 
also  reported  that  the  bridge  across  Steilacoom  Lake  will 
be  rebuilt.     D.   H.  White  is  County  Engr. 

Tuniwater,  AVaMh. — Bids  for  the  construction  of  a  concrete 
bridge  across  Des  Chutes  River  on  the  I'.icific  Highway  near 
Tumwater,  wore  received  by  the  Commissioners  of  Thurston 
County,  Olympia,  as  follows:  H.  C.  Wright.  Everett.  $13,444- 
Charles  G.  Hubi  r.  Central  Bldg..  Seattle,  $13,79.S;  H.  C  Malott 
Seattle,  $13,950;  Yelverton  it-  Wolf,  Olvmpia,  $14,100-  G  a' 
Marsh,  Tacoma,  $14,698;  Illinois  Steel  Co.,  Spokane,  $14  800- 
W.  D.  Moreland,  Olynipia,  $15,100;  Huckinson  Construction  Co' 
Olympia,   $15,990.      Noted   May   20. 

AValla  Walla,  Wash. — The  City  Engineer  has  been  in- 
structed to  call  for  bids  for  the  construction  of  a  new  con- 
crete bridge  across  Mill  Creek  at  North  Second  St.  Walter 
Reborn  is  City  Engr. 

Lebanon,  Ore. — It  is  reported  that  the  Linn  County  Court, 
Albany,  is  asking  bids  for  the  construction  of  a  322-ft.  bridge 
across  the  South  Fork  of  the  Santiam  River  at  Lebanon 
Noted,  May   13. 

Madera,  Calif. — It  is  reported  that  the  City  Trustees  are 
considering  the  construction  of  a  l)ridge  over  the  Fresno  River 
at  D  St.     The  estimated  cost  is  $15,000. 

Sacramento,  Calif. — All  bids  received  Mav  24  bv  the  State 
Highway  Commission  for  an  80-ft.  plate  girder  bascule  bridge 
in  Yolo  County  were  rejected  as  above  the  engineer's  estimate 
List  of  bids  noted  June  10. 

Santa  Ilarhara,  Calif. — Bids  will  be  received  until  noon 
June  24,  by  A.  Christine  Holmberg.  City  Clk.,  for  the  construC'^ 
tion    of  a   reinforced-concrete    bridge.      The   estimated    cost    is 

+\VatHanvllle.  Calif — The  Board   of  Citv  Trustees  and   the 
Supervisors   of   Monterey   County    have    awarded    the    contract 
for  the   construction  of  a   reinforced-concrete  bridge  over  the 
Pajaro    River    at     Watsonville     to    the     FOSTER    VOGT    CO 
Sharon   Bldg.,   San   Francisco,  at   $3S,783.     Noted   May   20. 

Frederloton,  X.  n. — It  is  reported  that  the  Intercolonial  Ry 
IS    considering    the    erection    of   a    new    superstructure    on    its 
bridge  over  the  St.  John  River.     C.  B.  Brown,   Moncton,  N    B 
IS  Ch.   Engr. 
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AVinnipeSt  Man. — Plans  for  three  new  bridges  at  Main, 
Maryland  and  Arlington  St.  have  been  submitted  to  the  City 
Council  for  approval.  The  estimated  cost  is  $191,276  for  the 
Main  St.  Bridge;  $141, 6S0  for  the  Maryland  St.  Bridge  and 
$126,379  for  the  Arlington  St.  Bridge.  Plans  were  drawn  by 
Paul  Schioler,  former  Bridge  Engr.  for  the  city,  and  A.  A. 
Slorington    of   Manitoba    University. 

W.VTER   SIPPLV — IltRIG.\TIO>r 

+Troy.  X,  H. —  (Official)— The  contract  has  been  awarded  to 
PASCHAEL  RICI,  Rutland,  Vt.,  at  $10,689,  for  constructing  a 
water  system.  Other  bidders  were:  Young  &  Dudley.  Exeter, 
$18,567;  Hyde  &  Babcock,  Boston.  JIass..  $15,561:  John  E. 
Palmer,  Boston.  Mass.,  $13,112:  G.  Ferullo.  Boston.  JIass..  $11,- 
756;  Sousi  &  Williams,  Boston,  Mass.,  $11,119.  Noted  Nov.  5 
and  Mar.  25. 

Bo.ston,  Ma.s!i. —  (Official) — Bids  will  be  received  until  noon, 
June  IS,  by  the  Public  Works  Department,  Room  511,  City 
Hall  Annex,  for  relaying  water  mains. 

+ShreTCsbory,  Mass. —  (Official) — The  contract  has  been 
awarded  to  the  HANSCO.M  CONSTRUCTION  CO.,  Boston,  at 
$62,000,  for  constructing  a  water  system.  Romeo  E.  Allen  is 
Ensr.     Noted  Apr.  22  and  May  20. 

Hilton,  X.  Y. —  (Official) — Bids  will  probably  be  received 
about  July  6  for  the  construction  of  a  water  system.  The 
estimated  cost  is  $49,000.  H.  C.  Kittredge,  German  Insurance 
Bldg.,   Rochester,   is   Engr.      Noted  Apr.   8   and   June   10. 

Iliun.  X.  Y. — Bids  will  be  received  about  June  20  by  the 
Water  (Commissioners  for  laying  3'-;  miles  of  10-in.  c.-i.  pipe, 
constructing  a  reinforced-concrete  reservoir  and  a  slow  sand 
filtration  plant.  Charles  C  Hopkins,  Cutler  Bldg.,  Rochester, 
is  Engr.  and  J.  T>.  Ringwood  is  Citv  Engr.  The  estimated 
cost   is  $76,500.     Noted  Dec.   10  and  May  6. 

L.e  Roy,  X.  Y. — Bids  will  be  received  until  June  25  by  the 
Board  of  Water  and  I^ight  Commissioners  for  constructing 
a  dam,  a  filtration  plant  and  for  laying  pipe.  John  Maloney 
is  Pres.  of  Conirs.  and  James  P.  Wells,  Exchange  PI.  Bldg., 
Rochester,   is  Engr.      Noted   Feb.   25   and    Mar.    25. 

Manchester,  X.  Y. — Press  reports  state  that  bids  will  soon 
be  received  for  the  construction  of  a  water  system.  Charles 
C.  Hopkins,  Cutler  Bldg.,  Rochester,  is  Engr.  The  estimated 
cost  is  $33,000.     Noted  Oct.  15  and  May  27. 

Oakfield,  X.  Y. —  (Official) — Bids  will  be  received  until  June 
24  by  the  Board  of  Village  Trustees  for  constructing  a  water 
system.      .S.   A.    Ingalsbe   is  Village   Clk.     Noted  Apr.    1   and   8. 

Oneida,  X".  Y. — The  site  of  the  new  dam  to  be  constructed 
on  Florence  Creek  has  been  approved  by  the  Water  Com- 
missioners. Henry  White  is  Supt.  of  Water-Wks.  Noted 
Feb.  25. 

Beiieville,  X.  J. — The  Boa;,,  of  Commissioners  plans  to  issue 
$20,000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
extension  of  the  water  system. 

Bernnrd.«ville,  X.  J. — The  Bernards  Water  Co.  contemplates 
installing  a  new   filter  system. 

Butler,  X.  J. — The  Butler  Water  Co.  has  requested  permis- 
sion from  the  State  Water  Supply  Commission  to  develop  the 
Apshawa  stream   for  an   additional  water  supply. 

Kearney,  X.  J. — According?  to  press  reports  the  Council  has 
entered  into  an  agreement  with  the  State  Water  Supply 
Commission  for  the  construction  of  a  joint  water  supply  from 
the   Wanaque    River.      Robert   E.   Torrence   is   Mayor. 

Xewarii,  X.  J. — The  City  Council  has  adopted  resolutions 
providing  for  the  issuance  of  $200,000  in  bonds.  The  proceeds 
will  be  used  for  the  relaying  of  old  water  mains  and  the 
extension  of  the  high  pressure  system.  Alexander  Archibald 
is   City   Clk. 

Xewarit,  X.  J. — The  Board  of  Works  has  sustained  the  veto 
of  Thomas  L.  Raymond,  Mayor,  to  purchase  Lake  Waywayanda 
in  Sussex  Countv  for  $142,500,  according  to  press  reports. 
Noted  Apr.   29   and   May   13. 

Pertit  Amkoy,  X.  J. — The  Board  of  Water  Commissioners 
I)lan3  to  construct  the  second  section  of  the  extension  of  its 
30-ln.  w.iter  main  from  the  Runyon  watershed.  The  estimated 
cost  Is  $S0,000.  The  construction  of  a  new  filter  bed  at  the 
Runyon  pumping  plant  is  also  under  consideration.  S.  J. 
Mason,   City   Engr.,   is   in   charge. 

Conte«vlIle,  Penn. — Bonds  for  $185,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a 
water-works  on   Rock  Run.     Noted  Apr.  22. 

+(;leniron.  Penn. — The  contract  has  been  awarded  to 
WALTERS,  PERKES  &  MKLLEN,  Philadelphia,  for  the  in- 
stallation of  a  water  system  at  the  Pennsylvania  Home  for 
Feeble   Minded.      George   S.    Idell    Is   Arch.      Noted   June    3. 

Media.  Penn. — The  citizens  voted  in  favor  Of  Issuing  bonds 
for  $70,000,  the  procetd.i  of  which  will  be  used  for  the  improve- 
ment of  the  water  system.     Noted  Sept.   3. 

^RendluK)  Penn. — The  contract  has  been  awarded  to  the 
KICADING  CXiNTUACTING  CO.,  at  $7000,  by  the  Reading  Sub- 
urban Water  Co.  for  constructing  a  slow  wand  filter  and  a 
Btorage  dam.     Noted  June   3. 

Baltimore,  Md. — Specifications  have  been  prepared  by  Robt. 
I>.  Clemmltt,  Act.  Water  Engr.,  for  the  Installation  of  an 
••lectrlfiilly  operated  centrifugal  [lump  for  the  Eastern  l)ump- 
Ing   station.      The   estimated    cost    Is    $25,000.      Noted    Apr.    29. 

+Fnlrniont,  'W.  Vn. — The  contract  has  ht'en  awarded  by 
the  Hoar.l  of  AfT.iIrs  to  the  UNITED  .STATES  CAST  IRON 
FOUNr>RY  CO.,  I'lttBburKh,  I'enn.,  for  6000  ft.  of  c.-l.  water 
pipe. 

Warrrnton.  W.  C", —  fOfficlnl) — Bldii  will  be  received  for  the 
connf ruction  of  a  water  .syHt'  rii  as  noon  as  the  bonds  are  sold. 
Gilbert  C.  White,  Charlotte,  Is  Ennr.     Noted  Apr.  29  and  Juno  3. 

^Vllnilniiton.  !V.  f. — The  city  jilnns  to  lay  water  mains  at 
nn    e.Mtlrii.ili  il    co.tt    of    $29,000.      Thomas    D.    .Mcurs    Is   City    Clk. 

OrnniceliurK,  ».  <". — An  elerllon  will  be  held  June  29  to  voto 
on  the  (|iief.tli)ii  of  IssuInK  bonds  for  $!.'., Oili).  the  proceeds  of 
which  will  be  usfid  for  the  Improvement  of  the  water  syiltem. 
ICilward    Howes   Is  City    Kngr.      Noted   Mar.    IS. 


Athens,  Ga. — The  City  Council  has  authorized  the  extension 
of  the  water  system  at  an  estimated  cost  of  $5000.  James 
Barrow   is   Sur  t.   of  Water-Wks. 

LeesburA',  <;a. — The  city  contemplates  constructing  water 
and    electric-light    systems. 

+Xew  SinTrna,  Fla. — The  contract  has  been  awarded  to 
the  J.  B.  McCK.\RY  CO.,  Atlanta,  Ga.,  by  the  city  for  the 
construction  of  a  water  system.  The  estimated  cost  is  $47,000. 
Noted  Nov.  26  and  Jan.   28. 

O-vford,  Fla. — It  is  proposed  to  dispose  of  the  franchise 
to  a  private  company  for  a  public  water  system.  O.  S.  Bogue 
is  Mayor. 

LauKdale,  Ala. — The  Park  A.  Davis  Co.,  Atlanta,  Ga.,  has 
prepared  plans  for  the  construction  of  a  water  system  for 
the   West   Point  Mfg.   Co. 

+  Xortliport,  Ala. — The  contract  has  been  awarded  to  B.  T. 
ROBERTS,  Macon,  Ga.,  by  the  city  for  constructing  a  water 
system.     C.   P.   Bell  is  Mayor.     Noted  Apr.   22  and  May  27. 

Gretna,  I.n. — The  city  contemplates  either  purchasing  the 
water-works  of  the  Algiers  Water  Co.  or  constructing  a  water 
system.  The  estimated  cost  of  either,  complete,  is  about 
$70,000.     Anderson   orfutt.   New   Orleans,   is  Engr. 

Hender.<«on,  Tenn. — Bonds  for  $57,000  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  the 
construction  of  water  and  sewer  systems  and  an  electric-light 
system.     Noted  Apr.  22. 

Springfield,  Tenn. — Extensions  will  be  made  to  the  plant 
of  the  Springfield  Water  &  Light  Co.  The  estimated  cost  is 
$15,000. 

Lexington,  Ky. —  (Official) — The  Lexington  Hydraulic  Mfg. 
Co.  will  lay  water  mains  by  its  own  forces.  W.  F.  Cramer 
is  Ch.  Engr.     Noted  June   10. 

Cincinnati,  Ohio — Bids  will  be  received  until  June  18  by 
the  Director  of  Public  Safety  for  laying  water  mains  and 
specials  for  the  high  pressure  fire  system  in  Eighth  St., 
Broadway    and    Reading    Rd. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  June  23, 
by  the  Commissioner  of  Purchases  and  Supplies,  for  furnish- 
ing brass  fittings  and  stop  cock  boxes  tor  the  water  depart- 
ment. 

^Cleveland,  Ohio — The  contract  has  been  awarded  to  the 
BUILDERS  IRON  FOUNDRY,  Providence,  R.  I.,  at  $9993,  for 
furnishing  one  30-in.  and  five  4S-in.  venturi  meters  for  the 
Division  Ave.   pumping  station. 

-ARittman,  Ohio — (Official) — Bids  will  be  received  until 
1  p.m.,  June  29,  by  Vance  Hickin,  City  Clk.,  for  constructing 
a  water-works  system.  The  work  consists  of  a  pumping 
station,  a  200,000-gal.  reinforced-concrete  reservoir  and  about 
eight  miles  of  water  mains. 

ARittnian,  Ohio — (Official) — Bids  will  be  received  until  1 
p.m.,  June  29,  by  Vance  Hickin,  City  Clk.,  for  pumping  equip- 
ment   for    the    water-works. 

Sprinsfleld,  Ohio — The  Council  has  authorized  the  con- 
struction of  a  trunk  line  water  main  from  the  pumping  plant 
to  the  city.     William  H.  Mahoney  is  City  Clk. 

Detroit,  Mirh.. — Bids  will  be  received  until  2:30  p.m.,  June 
21.  by  George  J.  Finn,  Secy.,  Fire  Comrs.,  for  furnishing  pipe 
for  the  new  pipe  line. 

Sasinaw,  Mich. — Another  election  will  be  held  in  September 
to  vote  on  the  question  of  issuing  $700,000  in  bonds,  the  pro- 
coed.-!  of  which  will  be  used  for  the  construction  of  a  water 
softening  plant  and  filtration  system.  Herman  H.  Eymer  is 
City   Kngr.     Noted  Apr.   1. 

Janesvllle,  AVis. — Bids  will  be  received  until  June  25  by 
the  Municipal  Water-Works  Commission,  for  the  construction 
of  a  one-story  brick  addition  to  the  pumping  station.  The 
estimated  cost  is  $4500.  Equipment  will  also  be  needed. 
Noted   Feb.    11. 

+('re»co,  Iowa — The  contract  has  been  awarded  to  the 
.MK.Ml'HIS  STEEL  CONSTRUCTION  CO.,  Memphis.  Tenn.,  at 
$1603.  for  constructing  a  100,000-gal.  steel  tank  on  a  steel 
tower.     M.  J.  Mc.A.rthur  is  City  Clk. 

Xewton,  lona — Plans  are  being  prepared  for  the  construc- 
tion of  .a  purification  plant.  Bruce,  Standeven  &  Boynton,  Bee 
Bldg.,  Omaha,   Neb.,   is   Engr. 

+Si>lllvllle,  Iiuva — (Official) — The  contract  has  been  award- 
ed to  the  DES  MOINES  BRIDGE  &  IRON  WORKS,  at  $7469, 
for  constructing  a  water  system.  Other  bidders  were:  C.  L. 
Hansen,  $7290;  W.  C.  Fraser,  $7320;  Moore  Sieg  Construction 
Co.,  $7492;  W.  L.  Lovell,  $7500;  -Mamo  Engineering  &  Supply 
Co.,   $7530.      A.   A.   Novak   is   Town   Clk.      Noted   May   20. 

Moorhead,  Minn. — Plans  are  being  prepared  for  the  con- 
struction of  a  water  svstem.  E.  P.  Burch,  Plymouth  Bldg., 
Minneapolis,   is  Engr.     The  estimated  cost  is  $22,000. 

R  .'bblnsdale,  Minn. —  (Official) — The  village  has  decided  to 
construct  a  municipal  water  system  which  will  consist  of  a 
power  plant,  a  100,000-gal.  steel  tank  and  steel  tower  and 
between  5000  and  10,000  ft.  of  water  mains.  W.  C.  Buck,  4821 
Fremont   St.,   S.,   Minneapolis,   Is   Engr.      Noted   June    10. 

+tiarnett,  Knu.. — The  contract  has  been  awarded  by  the 
Council  to  the  MEUKLE-HINES  M.VCHINE  CO.,  Kansas  City, 
Mo.,  at  $s92r.,  for  an  engine,  boiler  and  generator  for  the 
water-works.      Noted   May   20. 

Oakley,  Kan. — Bonds  for  $10,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  bo  used  for  the  construc- 
tion   of   water   and    electric-light    systems. 

OMnwnlonile,  Kan. — The  State  Hoard  of  Health  has  author- 
ized the  eutistructlon  of  a  nitration  plant  at  the  State  asylum 
at  Osawatlnile. 

Sahethn,  Kan. —  An  election  will  be  held  June  29  to  vote 
on  the  quest  Ion  of  Issuing  $65,(100  In  bonds,  the  proceeds  of 
which  will  !><•  used  for  the  eonstruetlon  of  a  water  system. 
Worley  *    I'.laek,   Reliance   lUclg.,  Kansas  City,  Mo.,   Is  Engr. 

Fnmo,  N.  n. — The  Water  and  Light  Commission  contem- 
plates making  liiipiiivements  to  the  water  system  from  plans 
prepared  by  Kilward  1'.  Hurch,  Minneapolis,  Minn.  The  oatl- 
inate<l  cost  Is  $24,000. 
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Mo.— (<Mt\<liil)— Thi>     contniit      hiiM     bm-n 
.«    MUNIIAK,    St.    LoiilM.   at    INMIO.    fcir    Miak- 


l>.    Ityiil    IM   Mayur. 


awaiiliil    ti 

liiK    rvliUNloiiM    111    the    watiT   »>nli 

Ni.t.il    May    C,    aiiU    :;i>. 

^.loiilln.  Mo, — Tbo  contrnc't  ban  bocn  awartloil  to  SrOAIl  A 
«■(>.  St  l,i>ul«,  at  tb'lOO,  by  tho  city  for  laying  wator  nialiiM. 
Noliil  .Ian,    LM. 

Ml.  I.uulii.  Mo.  Hl.l«  will  lip  rcrclvoil  until  noon,  .lun.-  1'2, 
liy  tht-  Hilar. 1  of  Pulill.-  S.rvliM.  for  fiirnlNliInK  ^'f>!''>  lonM  of 
3-  to  :iiMn.  (•  -I.  pip.'.  It.'.O  liinx  of  Hp.-i-lalM,  ^Jlt"  Mloii  anil  tappInK 
valv.'H  anil  sT.O  (Ire  li.MhanlH.      \V.  T.   Klndli-y   In  .Sixy. 

SInfon.  Tp\.  -  lOlIlilal)  — Tbo  ilat.-  liaH  not  y.l  boon  ■<<l  for 
tin-  sal.-  of  In. mid.  till'  pri.rri'ilH  of  wblrli  will  lii'  iihi'iI  for  ron- 
Htriiillnn  i>r  a  wat.-v  sytiti-ni.  <.'.  (.'.  llofTinan  Is  Soi-y.-Tn-aji. 
.Nol.nl    Apr.    I  .^   ami   .liilii-   3. 

Snit  l.nkp  t'l«>,  I  lull — I'lansi  prcparcil  by  Sylvester  Q.  Can- 
non, I'lty  l';nnr  ,  for  tin-  i-onHlrui'tlon  of  a  HtoruKi-  roHcrvoIr  In 
City  Croi'k  Carton  at  I'loaMant  Valley,  have  bcun  npprovi-il 
by  tho  I'lty  ConinilNxlon.  Tho  i-Ntlniatoil  cohI  Ih  $20,000.  It 
In  Htatoil   that    IiIiIh   will   Moon   bo   rocrlvoil. 

Kvcrcft.  '\Vn«h.  -.\n  i-Ioi-tlon  will  lie  bolil  In  .lulv  to  voto 
on  thi-  iiuo.Milun  cf  l.iHuInK  $650,000  in  boinl.s,  tbo  prorooilH  of 
wliiob  will  111-  UHi'il  for  tho  ,on»trui-tlon  of  ail(lltlon.s  anil 
linprovonionts  of  tho  water  .iy»tcn).  I-ouIm  I,c>8h  Ih  City  Clk. 
|{.  K.  Koon.  Murns  *  MoDonnoll,  Kanoas  City,  Mo.,  la  Kn^r. 
Notcil    Poiv    10    anil    Apr.    '22. 

4>Klrklnn«i,  Wimh. —  (.Olllolnl) — Tho  contriict  has  boon 
awarilod  to  J.  KIUCKSON,  6S15  Wooillnwn  Ave.,  Soattlo.  at 
$4995.  for  construotlni;  a  water  systoni.  Noted  Dec.  10  and 
.\pr.  S. 

Puulnbo,  WitHh. — Tho  Council  contemplates  constructinK 
n   water  sy.st.iii.      H.   S.   Murloy   la  City   Clk. 

Srnttlr.  \\  nnh.— Tho  City  I'tllltlcs  Committee  of  the  Council 
has  rocomnionilod  an  approjirlatlon  of  $lfi.000  for  the  Improve- 
ment of  the  timber  dam  at  the  Cedar  Ulver  Intake.  Noted 
Apr.  '22. 

Ilcnprrln.  Cnllf. — Tho  Ilo.sperla  Water  Co.  has  been   prranted 

a  50  year  franchise  to  construct  and  opor.ite  ,i  water  system. 

Onkdnle,    Cnllf. — AccoriliiiK    to    press    reports    bids    will    be 

recoivoil    in    .luly    by    tne    Oakdale    Irrigation    District    for    the 

construction   of  lateral   canals.      Noted   Apr.    29. 

Oweniimouth,  Cnllf. — The  plant  of  tho  Owonsmouth  Pomes- 
tic   Water   Co.    was   destroyed    by    fire    with    a    loss    of    $15,000. 
VIctorvllle,    Cnllf. — .\     franchise    for    a    period    of    50    years 
has   been   granted   to   the   Appleton   Land,   Water   &    Power  Co. 
to  construct  and  operate  a  water  system   in   Victorville. 

Beniioevillr,  »tue. — The  Council  pl.ins  to  construct  water 
and  electric-llKbt  systems.  The  estimated  cost  is  $85,000. 
F.  Fortin  is  City  Clk.  and  J.  Mignault,  Sherbrooke,  is  Kngr. 
MontrenI,  <lue. — -Press  reports  state  that  a  filtration  plant, 
estimated  to  cost  $159,500,  will  be  constructed.  L.  N.  Senecal 
Is  Secy.,  Bd.  of  Comrs.      Noted  Mar.  4. 

+Ottnn'n,  Ont. —  (niflcial) — The  contract  has  been  awarded 
to  the  HEAP.\ND  I'ART.XER.S.  Montreal,  Que.,  at  $5100,  for 
furnishing  and  installin.g  one  electrically  operated  pumping 
unit  for  the  water  system.  T.  B.  Rankin  is  Secy.  Water-Wks. 
Comn.     Noted  Apr.   22. 

+*strntforil,  Ont. —  (Official) — The  contract  has  been 
awarded  to  HHEN.NAN  &  HOLLINGSWORTH,  Hamilton,  at 
$25,891,  for  constructing  water  mains  and  a  tower.  Other 
bidders  were:  Municipal  Concrete  Construction  Co.,  $31,176; 
F.  O.  Canfield.  $29,316;  Smallman  &  Webster.  $37,875;  A.  L. 
McAllister,  $27,519;  H.  Blair  Co.,  $26,752.  Noted  May  13  and 
June  3. 

SE^VERS 
Portland,    Maine — The    city    contemplates     extending     the 
Washington    Ave.    sewer    to    Allen    Corner,    and    constructing 
sewers  in  North  Deering.     The  estimated  cost  is  $18,000. 

noMton,  :<InMM. — Bids  will  be  received  until  noon,  June  22, 
by  P.  O'Hearn,  Act.  Comr.  of  Pub.  Wks..  for  the  construc- 
tion  of   sewers   and   drains    in    Kenney   and    Hamblen    St. 

DoMton,  MaM8. — P.ids  will  be  received  until  noon,  June  21, 
by  P.  O'Hearn,  Act.  Comr.  of  Pub.  Wks.,  for  the  construction 
of  sewers  and   drains  in   Boylston   PI. 

'WoonNocket,  R.  I. — The  city  contemplates  the  construction 
of  sewers  in  various  streets  estimated  to  cost  $22,500.  F.  E. 
Holden  is  Chn.  Sewer  Comrs. 

+AlbanT,  3f.  Y. — The  contract  for  the  construction  of  a 
sewer  in  Sausse  Ave.  has  been  awarded  to  JOHN  ALLEN, 
Schenectady,  at  $5900. 

»w  York,  X.  Y.^ — (Borough  of  Bronx) — (Official) — Bids 
will  be  received  until  10:30  a.m..  June  24,  by  Douglas  Mathew- 
son.  Borough  Pres..  for  the  construction  of  sewers  and  ap- 
purtenances in  West  236th  .St.  from  Broadway  to  the  westerly 
line  of  the  right  of  way  of  the   New  York  &  Putnam   R.R. 

Xew  York.  >.  Y. —  (Borough  of  Brooklyn) — (Omcial) — Bids 
■will  be  received  until  11  a.m.,  June  23,  by  L.  H.  Pounds, 
Borough  Pres.,  for  the  installation  of  heating  equipment  at 
the  sewage   pumping  station   at  Ave.   V  and   West   10th   .St. 

Xew  York,  X.  Y. —  (Borough  of  Queens) — (OfTicial) — Bids 
will  be  received  until  June  23  by  Maurice  E.  Connolly,  Bor- 
ough Pres.,  for  the  construction  of  a  sewer  and  appur- 
tenances in  Polk  Ave.,  Second  Ward,  and  in  Steinway  Ave., 
First  Ward. 

Xew  York,  X.  Y. —  (Borough  of  Richmond) — The  construc- 
tion of  a  sewage-disposal  plant  at  the  Richmond  (i'ountv  Jail 
at  West  New  Brighton,  is  under  consideration.  The  estimated 
cost  is  $5300. 

+XinKnra  Fnlln,  X.  Y. — The  contract  for  the  construction  of 
sewers  in  Divers  St.  has  been  awarded  to  DOMINIC  SPAGONE, 
at   $75,000.     Noted   May   6. 

-A^SrnrMdale,  X.  Y. —  (Official) — Bids  will  be  received  until 
8  p.m..  June  22.  by  the  Sewer  Commissioners  for  the  con- 
struction  of  sewer   extensions.     Noted   Feb.   25. 


Nympunr.  N.  Y.  — OITIobil)  — HldH  will  bo  rocnivcd  about 
Hopt.  I  by  tbo  oily  for  I  ho  ooiiHiriiitlon  of  approxlmiilely 
(Ivo  mlloH  of  MiworN  In  tho  I7lh  Waiil,  W.  T.  W.n.loy  Im  (JIty 
Knur.      Thn    oMllMiatnil    coxt    In    $140,000.      Noto.l    Junu    3, 

('amalpn.  .\.  J.  Tbo  city  oontotnplntoM  tho  onriHl  ruction  of 
Ik  MuwiiKO-illNpoNiil    plant.      Tbo  OMiliMHtifl   com   In  $10,000. 

Nrnnrk,  \,  .1.  III^Ih  will  bo  rooolvml  until  3:30  p.m.,  Juno 
24.  by  MorilM  U.  Mb.  rrord.  Ch.  Ungr.,  Kd.  of  Ht,  and  Water 
t  iinirH..    for   tbo   onnNl  i  iirtloii    of   howoim   In    Parkor   Ht. 

4-llontrr  ■'■nllM.  IVnn.  (Olll.lal)  Tbo  lonlraot  for  the 
.i.nHli  11.11. ,11  of  a  Ho«„L.o  .llMp.iMjil  plaiil,  an  ..ulfall  Howor  ami 
r.ii  llio  .oinpl.'ll.>n  of  a  hiiiiIIiuv  m-wor  NyKloni  liaM  ln:.ii 
awiiril..l  I.,  flllL  Ji  .MILLKIl,  l'ltt«burKh.  Tho  cMllnialed 
ooHt    Ih    $10.0110.       .Noto.l    ,luno    10. 

Krir.  I*pnn.  'I'bo  oily  conlomplatoM  tho  conitructlon  of  a 
HOWor    HVMl.'m    oHllmnlod    to    I'ont    $22,500. 

4-llrntllnHr.  I'rnn.— Tho  oonlraot  for  tho  oonHtructlon  of  a 
Kowor  In  Kxol.  r  St.  haH  boon  awarded  to  FKIIII  &  OltOUHKE. 
Itoailing,    at    $4700. 

Month  ConnollMvillr.  IVnn.-  An  olootlon  will  bo  bold  July 
14  to  vol.'  .Ill  III.'  qu.'Htl.iii  of  iHHuliig  $30,000  III  l.onilM,  tho 
proioo.lH  of  which  will  l,o  iiHcd  for  tbo  conHtructlon  of  a 
mwor   Hy.Mtoiii. 

+\\  IlkoH-llnrrr,  IVnn.-  Tho  contiiict  for  the  oonntructlon 
of  Ihe  I'.a.Ml  Kii.l  h.-wim-  In  Poiinny Ivania  Ave.  ban  been  award- 
ed   to    I).    .M.    IloSSKIt.    KIngHlon.    at    $47,5S0.      .Votod    Juno    3. 

York,  IVnn — Tho  City  Council  will  Ihmiio  $160,000  In  bondH, 
the  procoodH  of  which  will  bo  used  for  the  completion  of  tho 
sewor  syHtem   and   for   the  conHtructlon  of  Htorm   HowerH. 

nnltlmcrr.  Mil — Tho  lowest  bid  submitted  for  the  con- 
struction of  Hniiitary  lateral  sewers  under  Contract  No.  155 
w.is    th:it    .if   Siiillh    &    Ruggl.'S,    Baltimore. 

+llnl«lniorp.  .Mil.— Tho  contract  for  the  construction  of  sew- 
ers In  I'.iltorson  Park  and  Kerry  Point  has  been  awarded  to 
A.   T.   CAKOZZA   CO.,   at   $114,452. 

+Iinl«lmore,  Mil. — The  contract  has  been  awarded  to  RYAN 
&  REILLY  CO.,  Baltimore,  at  $38,401,  for  the  construction  of 
sanitary   sowers   in    the   northwestern   section   of   the   city. 

WlnHton-Shlem,  X.  C. — Bids  will  bo  received  June  30  In- 
.stead  of  June  15  by  the  cfty  for  tho  construction  of  a  rein- 
for<-ed -concrete  sowage-disposal  plant  and  extending  the 
sewers  about  2%  miles.  J.  L.  Ludlow  is  Engr.  and  L.  F 
Owen  IS  Chn.  of  Sewer  Com.     Noted  June   10. 

Florence,  S.  V. — An  election  will  be  held  June  30  to  vote 
nn  the  question  of  issuing  $140,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  sewer  system 
W.    R.   Barringer  is  Mayor. 

<;rpenNboro.   (in.— An    election    will   be   held   July   3    to   vote 
on    the   question    of  issuing   $50,000   in   bonds,    the   proceeds   of 
"■■'"    '"    used    for   the   construction    of   sewers    and    re- 


which    will 
pairing  bridges. 

+Xew  Smyrna,  Fla. — The  contract  for  the  construction  of 
a  sewer  system  and  water-works  has  been  awarded  to  the 
J.   B.  McCRARY,   CO.,   Atlanta,   Ga.,   at  $75,000.     Noted  Jan.   28. 

Oonin,  Fin. — Bids  will  be  received  until  3  p.m.,  June  26 
by  E.  J.  Cook,  Secy.  Bd.  of  Bond  Trustees,  for  the  sale  of 
$100,000  in  bonds.  The  proceeds  will  be  used  for  the  construc- 
tion   of  a   sewer   system.      Noted   Nov.    12. 

+Xorthport,  .\Ia — The  contract  for  the  construction  of  3000 
ft.  of  10-in.  and  3700  ft.  of  S-in.  terra-cotta  pipe  sewers  has 
been  awarded  to  WORSKY  FINNELL,  Tuscaloosa. 

Hcndernon,  Tenn. — At  a  recent  election  the  citizens  voted 
to  issue  $57,000  in  bonds.  Part  of  the  proceeds  will  be  used 
for  the  construction  of  a  sewer  system. 

Knoxville,  Tenn. — The  contract  will  soon  be  awarded  by 
the  City  Commissioners  for  the  construction  of  lateral  sewera. 
The    estimated    cost    is    $20,000. 

Iier:ington,  Ky. — An  election  will  be  held  earlv  in  November 
to  vote  on  the  question  of  issuing  $200,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  sewer 
system  and  a  sewage-disposal  plant.  J.  Ernest  Cassidy  is 
Mayor. 

Brewster,  Ohio — Bids  will  be  received  until  noon,  Julv  2, 
by  the  City  Clerk  for  the  construction  of  sewers.  W  J 
Sherman,    615    Nasby    Bldg.,    Toledo,    is    Engr. 

Canton,  Ohio — Bids  will  be  received  until  noon,  June  23,  by 
Z.  W.  Kent,  Dir.  of  Pub.  Wks.,  for  the  construction  of  sani- 
tary  sewers. 

Canton,  Ohio — The  city  contemplates  the  construction  of 
an  intercepting  sanitary  sewer  along  the  East  Creek.  The 
estimated    cost   is   $103,000. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  Juno  18, 
by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  the  construction  cf 
sewers  under  Contract  No.  3  in  the  Madisonville  Sewer  Dis- 
trict. 

Cincinnati,  Oliio — Bids  will  be  received  until  noon,  June  24, 
by  the  city  for  the  sale  of  $1,000,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  the  Mill  Creek  trunk 
sewer  and   other   sewers. 

Cleveland,  Oliio — Bids  will  be  received  until  noon,  June  24, 
by  the  Commissioner  of  Purchase  and  .Supplies  for  the  con- 
struction  of  sewers   in   v.Trious  streets. 

CoIumbuH,  Ohio — Bids  will  be  received  until  noon,  June  29, 
by  George  A.  Borden,  Dir.  of  Pub.  Ser.,  for  sewer  construc- 
tion. 

^Finillay,  Ohio — (Official) — The  contract  for  the  construc- 
tion of  the  Hagerman  Run  Conduit  has  been  awarded  to  S. 
RENICK,    Findlay.   at  $20,635.     Noted   June   10. 

IniliannpoliM,  Ind. —  (Official) — Bids  will  be  received  until 
Tune  25  by  Charles  A.  Brow-n,  Asst.  Engr.,  Sewer  Dept.,  for 
the  construction  of  the  main  drain  in  3Sth  St.  and  Central 
Ave. 

+neNMrmer,  Mich. — The  contract  for  the  construction  of  a 
sewer  in  Main  St.  has  been  awarded  to  J.  W.  OXHAM  & 
SON.   at  $5670. 
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ChioaKo.  III. — Bids  will  be  received  until  2  p.m.,  June  IS. 
by  the  Board  of  Inspectors  of  the  House  of  Correction  for 
sewer  pipe  during  the  quarter  beginnins  July  1. 

EaNt  St.  Louis.  lIl.^Bids  will  be  received  until  2  p.m.,  July 
7.  by  G.  L.  Tarlton.  Pres.  Bd.  of  Trustees,  for  the  construc- 
tion of  an  outlet  sewer  protection  at  Station  No.  S66  of  Con- 
struction Project  Xo.  7,  Section  B  of  Section  6,  front  levee. 

+Daraboo.  AVIs. — The  contract  for  sewer  construction  has 
been  awarded  to  SWEENEY  BROS.  The  estimated  cost  is 
$13,0011. 

+\e»T  London.  ^Vis. — The  contract  for  sewer  construction 
has  been  awarded   to  A.   C.   SCHREITER.   Manitowoc,   at   $8500. 

Racine,  Wis. — .All  bids  received  for  the  construction  of  a 
sewer  in  12th  St.  from  West  Blvd.  to  Lathrop  St.  have  been 
rejected.  New  bids  will  soon  be  received  by  the  Board  of 
Public  Works. 

^Superior,  Wis. — The  contract  for  the  construction  of  a 
.sewer  in  Water  St.  has  been  awarded  to  EDWARD  JOHNSON, 
at   $10,,'?46. 

Waupaca,  Wis. — Bids  will  be  received  until  4  p.m.,  June  26, 
by  the  Board  of  Public  Works  for  the  construction  of  sewers, 
manholes  and  connections   in   South  Main  St. 

Ft.  Dod^e,  Iowa — Bids  will  be  received  until  9  a.m.,  June 
21,  by  W.  L.  Tang,  City  Clk.,  for  the  construction  of  sanitary 
and  storm  sewers  in   various  sections  of  the  cit.v. 

+Hartler,  Iowa — The  contract  for  the  construction  of  a 
.sewer  system  has  been  awarded  to  ARTHl'R  A.  DOBSON  CO., 
Lincoln,  Neb.     The  estimated  cost  is  $35,000.     Noted  May  13. 

Lulutli,  Minn. — Bids  will  be  received  until  10  a.m.,  June  18, 
by  the  Commissioner  of  Public  Works  for  materials  for  sewer 
construction. 

Minneapolis,  .Minn. — Bonds  for  $100,000  have  been  sold.  The 
proceeds  will  be  used  for  the  construction  of  the  main  line 
sewer.      Noted    Feb.    17. 

Minneapolis,  Minn. — The  Sewer  Commission  is  planning  to 
construct  sewers  in   Colfax  Ave.  and  Second  St. 

St.  Paul,  Minn. — Bids  will  be  received  until  10:30  a.m..  June 
21.  b.v  .\ugust  Hohenstein,  Pur.  Agt.,  for  the  construction  of 
sewers  in    various  streets. 

\e»deMlia,  Kan. — The  State  Board  of  Health  has  instructed 
the  city  to  construct  a  sewage-disposal  plant  to  care  for  the 
sewerage  which  is  now  empt.ving  into  the  Verdigris  River. 

^Omaiia,  Neb According  to  press  reports  the  contract  for 

the  construction  of  sanitarv  sewers  through  Miller  Park  has 
been  awarded   to  J.  J.   H.\NiaHEN,  at  $53,495.     Noted  June   10. 

Flandreau.  S.  D. — The  city  contemplates  issuing  $4000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construction 
of  storm   sewers. 

+.\naconda,    Mont -It    is    reported    that    the    contract    for 

sewer  construction  has  been  awarded  to  the  CLIFTON  AP- 
PLEGATK  CO.     The  estimated  cost  is  $67,350. 

i^Bozeman,  Mont, — The  contract  for  sewer  construction  has 
been  awarded  to  the  W.ARREN  CONSTRUCTION  CO..  Port- 
land, Ore.     Noted  May   13. 

+Cnrutliersville,  Mo.— »The  contract  for  the  construction  of 
a  sewer  svstem  has  been  awarded  to  A.  C.  BROWN,  Herrin, 
111,     Noted   May   20. 

Fayette,  Mo. — Plans  are  being  prepared  by  Rollins  &  West- 
over,  Engr.,  Kansas  City,  for  the  construction  of  a  sewer  sys- 
tem. 

Kansas  City.  Mo. — Bonds  for  $500,000  have  teen  voted,  the 
proceeds  of  which  will  be  used  for  the  const.'-uction  of  the 
Blue  Valley  sewer.     Noted   Apr.   22. 

Kansas  City,  Mo. — .\t  a  recent  election  the  citizens  voted 
to  issue  $400,000  in  bonds,  the  proceeds  of  which  will  be 
used   for  the  construction   of  sewers.     Noted   May   6. 

.SpriuKfleld,  Mo. — At  a  recent  election  the  citizens  defeated 
the  question  of  issuing  $50,000  in  bonds.  The  proceeds  was 
to  have  been  used  for  the  construction  of  sewers  and  re- 
pairs to  the   old   sewers.     Noted   May    27. 

St.  I.ouis,  M«. — Bids  will  be  received  until  noon,  June  IS, 
bv  the  Board  of  Public  Service  for  the  construction  of  10,070 
ft  of  12-  to  36-in.  sewers  in  the  Rock  Creek  Sewer  District. 
William   T.   Findly  is  Secy.   Bd.  Pub.  Ser. 

+  Aricenta,  Arlc.--The  contract  for  the  construction  of  sani- 
tarv sewers  in  the  east  section  in  Sewer  Improvement  Dis- 
trict No.  1  has  been  awarded  to  MORENO,  BROOKS  &  BURK- 
HAM.    St.    Louis,    Mo.,    at    $10,000. 

neevlllr,  Tex. —  An  election  will  soon  he  held  to  vote  on  the 
question  of  issuing  $15,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  extending  the  sewer  system  25,670  ft,  W. 
Rnnney,  San  Antonio,  is  Consult.   Engr, 

+rieliurne.  Tex. —  fOfTlclal) — Bids  were  received  June  4  by 
Charle.s  Wllhite.  City  Se<y.,  for  the  construction  of  a  san- 
itary .sewer  svsfeni  and  a  sewagi-dlsposal  plant  as  follows: 
M.NMfLTON  BROS..  Houston,  at  $144,527,  (awarded  contract); 
Brown  Bros..  Kan.sas  Citv.  Mo..  $HS.X1X:  Bash  .*t  Jane.s.  Jop- 
lln.  .Mo..  $151. 1S7;  William  K.  Rilev.  St.  Louis.  Mo..  $l52,4r,S: 
Roach  .Manlgan.  Ft.  Worth.  $in5.2!lfi:  James  A.  Pringle.  Carlh- 
nge.  .Mo.,  $155. 32S:  Menrv  Rees,  Quincv,  Til..  $156,408;  Ceorge 
a.  White  A  Co.,  Memi>hlM.  Tetin.,  $156. S32:  Tonkawa  Con- 
struction Co..  Kansas  City,  Mo..  $156,833;  Edgar  Mnln,  LIbiMlv, 
Mo.,  $158,450;  J.  R.  Soutlierlln  Construction  Co.,  Knniias  City, 
Mo.,  $159,034;  Interniountain  Bridge  *  Conslnirtlon  Co..  Te- 
ciimseh,  Nel...  $162,965:  M.  C.  Onss.  Snn  Antonin,  $166,409; 
Wlnslelt  Eldrldge  Co..  Dallas,  $167,916:  B.nllev  Reeder  Co..  Mo- 
bile, Ala.,  $183,509;  Koehli-r- Fowler  Construction  Co..  Memphis, 
Tenn.,  $191,354;  V.  M.  Wn«hem  &  Co.,  Waco.  $204,983;  H.  K. 
McPnllum,  Ft.  Worth,  $238,756;  McKenzle  Construction  Co., 
.Man   Antonio,  $240,857,     Noted   May   20. 

Dallas,  Tex. — The  city  contemplates  (he  construction  of  ex- 
tensions  to   the  sower  system.     The  estimated  cost   Is   $38,000. 

^.•inn  \ntonlo,  Tp».  The  contract  for  the  construction  r>f  n 
sPw»Ke-puini)liig  station  has  lieiTi  awarded  to  the  McKENSIE 
fONSTItt'CTIoN   CO..    nt    $5865.      Noted    Apr.    15, 

4<tnn  Antonin,  Trx. — The  contract  for  the  construction  of 
sewers  In  the  Fair  Orounds  District  has  been  awarded  to  II.  C. 
I'.M*H.    at    $19,775. 


Tulv:-.,  Okla. — An  election  will  be  held  June  IS  to  vote  on 
the  ciuestion  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  storm  and  sanitarv 
sewers.      T.    C.    Hughes    is    City    Engr.      Noted    June    10. 

•^Oeden.  I'tah — Contracts  h.ive  been  awarded  for  the  con- 
struction of  sewers  in  District  No.  125  to  CHARLES  E.  REED, 
Salt  Lake  Citv,  and  in  Districts  No.  126  and  127  to  MULLINS 
&   PAL.M,   Salt   Lake   City. 

Salt  Lake  City,  Vtah — The  contract  will  soon  be  awarded 
for  the  construction  of  vitrified  and  concrete  S-  to  15-in,  pipe 
sewers  in  Sewer  Extension  No.  351.  The  estimated  cost  is 
$33,3S1. 

Elko,  Nev. — The  city  contemplates  the  construction  of  a 
sewer   system.     The  estimated   cost   is   $30,000. 

Mesa,  .\rij!. —  (Official) — Bids  will  be  received  until  10  a.m., 
June  30,  by  the  Common  Council,  Town  of  Mesa  City,  for  the 
sale  of  $75,000  in  lionds.  The  proceeds  will  be  used  for  the 
construction  of  a  sewer  system  and  a  sewage-disposal  plant. 
Harry   Hancock,   Phoenix,    is   Cit.v   Engr. 

La  Grande,  Ore. — The  city  contemplates  the  construction 
of  sewers  between  G  and  L.  St.  and  a  disposal  tank. 

ArlinK'ton,  Calif. —  (Riverside  post  oflice) — (Official) — At  a 
recent  election  the  citizens  defeated  the  question  of  issuing 
$30,000  in  bonds.  The  proceeds  was  to  have  been  used  for  the 
construction  of  sewer  system.     Noted  May  13. 

Lo.s  .\n(ieles,  Calif. — The  lowest  bid  submitted  for  the  con- 
struction of  sewers  in  Washington  St.  from  Grenshaw  Blvd. 
to  Fifth  Ave.  and  other  streets  was  that  of  Adam  Dalmatin, 
at     $10,460. 

+San  Francisco,  Calif. — The  Board  of  Public  Works  has 
awarded  the  contract  for  the  construction  of  a  sewer  in  lower 
Fifth    St.    to    EDWARD    MALLEY,    at    $59,400.      Noted   Apr.    29. 

East  Oxford,  Ont. — The  city  will  construct  12,000  ft.  of 
tile  drain  and  3300  ft.  of  open  drain.     F.  G.  Jackson  is  Clk. 

London,  Ont.^The  city  will  construct  a  sewer  svstem  in 
Lome  Heights.  The  estimated  cost  is  $72,000,  S.  Baker  is 
City   Clk. 

+:tlille  Roches,  Ont. —  (Official) — The  contract  for  the  con- 
struction of  the  Shaner  Creek  drain  has  been  awarded  to  J. 
A.  V.A.LADE,  Harrisons  Corners,  at  $6871.  Other  bids  were: 
J.  W.  Arbuthnot,  $8796;  D.  McRae,  $7032;  J.  H.  Quinn,  $7883; 
H,   C.   McLean,   $7539;    A.   Van   Buren,   $7360.      Noted   May   20. 

Toronto,  Ont. — Bids  will  be  received  until  noon,  June  22. 
by  T.  L.  Church,  Chn.  Bd.  of  Control,  for  the  construction  of 
sewers  in  Weston  Rd,  from  St.  Clair  St.  to  the  north  cit.v 
limits. 

Welland,  Ont. — The  city  contemplates  the  construction  of 
sewers  in  Fell  and  Sophia  St.     D.  G,  Black  is  Engr. 

G.VRBAfiE 

Worcester,  Mass. — The  city  will  construct  an  offal  disposal 
plant  outside  of  the  city  limits. 

Newaik,  X.  J. — The  Board  of  Freeholders  contemplates  in- 
stalling an  incinerator  at  the  Soho  Isolation  Hospital. 

West  \ew  Aork,  N.  A'. —  (Official) — Bids  will  be  received 
until  8  p.m..  June  22,  by  James  L.  Wolfe,  Town  Clk.,  for  the 
removal  of  garbage. 

A'ictorin,  Te.v. — The  Council  has  recommended  the  instal- 
lation of  a  Decarie   incinerator.     The  estimated  cost  is  $7000. 

Welland,  Ont. — The  citizens  contemplate  constructing  an 
incinerator  at  an  estimated  cost  of  $6000. 

STREETS  .AND  ROADS 

Boston,  Mass. — Bids  will  be  received  until  June  22  by  the 
Transit  Commission  for  laying  9000  sq.yd.  of  wood  block  pave- 
ment on  Boylston  St.     E.  S.  Davis,   15  ISeacon  St.,  is  Ch.  Engr. 

Boston,  Ma.ss. —  (Official) — Bids  will  be  received  until  noon, 
,lune  18,  b.v  the  Commissioner  of  Public  Works  for  laying 
artificial  stone  sidewalks  in  West  Broadway  from  Dorchester 
Ave.  to  Dorchester  St.,  South  Boston. 

Boston,  Mass. — Bids  will  be  received  until  noon,  June  21, 
by  the  Commissioner  of  Public  Works  for  pavin.g  Cla.xton  St. 
from  Blue  Hill  .\ve.  to  Callender  St.,  Dorchester  District. 

+ICnrtrord,  Conn. — Contracts  for  state  road  work,  bids  for 
which  were  received  .Iiuie  1.  have  been  awarded  by  the  State 
Highway  Commission  as  follows: 

Andovcr  Township,  about  7300  lin.ft.  native  stone  macadam 
on  the  Hebron  Rd.,  to  ARCHIE  B,  CADWELL.  New  Britain 
Conn.,  at  approximately   $7669. 

Somers  Township,  about  319S  lin.ft.  native  stone  macadam 
on  the  Stafford  Rd.,  to  the  A.  D.  BRIDGE'S  .SON,  INC.,  Hazard- 
vllle.   Conn.,   at   $5033. 

Milford  Township,  about  12.015  lin.ft.  bituminous  macadam 
surfacing  on  the  New  Haven  Turnpike,  to  ROBERT  1>. 
DALEY    CO.,    New    Haven,    at    approximatelv    $18,500. 

Hartford  Citv,  about  6S95  lin.ft.  reinforced  concrete  on 
Maple  Ave.  to  I^EONARDO  ST'ZKX  Meridcn,  at  approximately 
$19,500.     Noted   May   20  and   June   10. 

+WiiterlMiry,  Conn. — The  contract  for  paving  Canal  St.  has 
l).-,ri   :iw;inl.(l    to   ALTIERI.V    BROS.,   at   $6817. 

+•  Allinny.  N.  A'.-  (Omdal) — Contracts  have  been  awarded 
for  constructing  roads  in  various  counties  as  follows:  Road 
No.  1279,  Albany  County,  3.41  miles,  CURR.\N  CORPORA- 
TION, Mlddletown.  ConiV,  $27,852;  Road  No.  12S0,  Albany 
Countv,  5.76  miles.  DAVID  II.  CRAW.  Ravenna.  $56,737; 
Road  Uo.  5555,  Albanv  Countv.  4.20  miles,  THOMAS  H.  KARR, 
Trov.  $47,414;  Road  No.  5259-A,  (^attaraugus  County,  4.29 
mlle.s,  JA.MEH  ROSSNKY,  Buffalo,  $55,935:  Road  No.  5432-A, 
Chemung  and  Sohuvler  Countli'S,  S.9S  miles,  FORD  BROS., 
Elmhi.  $89  687;  llimd  No,  1285;  Essex  County,  3.31  miles, 
IlI.rFF  POINT  .STONE  C(\.  Plattsburg,  $29,461;  Koad  No. 
1286.  Essex  Countv.  0.52  miles,  RFMPM  *  STEVEN.S.  Lake 
Placid,  $5688;  Road  No.  1227:  Jefferson  County,  4.60  miles, 
JAMES  E  MARTIN,  I'tica,  $56,475;  Road  No.  1281.  Monroe 
Countv,  8.39  nille.M,  P  II.  MTRRAY.  RochesttM-.  $73,892;  Road 
No.  1282;  Monroe  Countv,  1.51  miles.  MORRISIW  &  QtTINN, 
IN(^,.  Rixhesler.  $17,852;  Road  No.  1159.  Oneida  County,  7.76 
miles,    II.     II.    SPROUL    CONSTRUCTION    CO..    PeeksklU.     $82.- 
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I  I;  Himil  No.  fiass-H.  Oriinuo  c'oumy.  fl.27  nillpK.  HCIII'NNI-:- 
,HNK  l"l)NSTHI'('TI()N  Co..  MIuIiIiiikI  KiiIIk.  »7:i.44r.;  ((■•ml 
No  r.Mt.  Oil.iiiiK  ••i.iiiilv.  2.M7  inllcK,  THOMAS  lU  ILAIIAN. 
lioi-lu'Htor.  $;i;i,s7s.  It. mil  Nn.  r.Sl.  DilniMH  I'lmiily,  7  |tl  iiiIIoh. 
MU'IIAKI.  MrillMIY.  Kiuhi-Hl.t,  I«ri.ii3rt;  lli>iiil  S'o.  r,.'.r,ft,  itr- 
l.iiiiH  rouiilN.  0.17  iiill.'M.  ltlli)|>V  j&  ("I.AWSoN.  Albion,  »2!MS; 
ItoMil  No.  l-.'<7.  itHW.Ki.  roiiiilv,  7.7r.  iiill<'H.  K.  A  llHHil. 
liioiiMvii,  $f,.l.;is;i:  Kuml  No.  Il'ss.  Ohwoko  (•inmlv,  ri.i:  iuIIi-m, 
l!l«>\VS'IO  \-  hoWK  i"o.  S<h.Mi.itiiil,v.  137. ,m:  Itoml  No  rjtil. 
St.  Lawniuc  <"oiiiilv.  .'..lUi  mllox.  Ill  >SS- IIA1.I.I;NIIK(M<  »'<>N- 
STIMl'TION  CO..  t'oin-nhuKi'ii,  JBS.770.  Koml  No.  t,ili-A, 
Siliiivli'i  unit  TonipUliiH  CoiiiiIIon.  7.)I0  inlliN.  II  lONDItK 'K - 
SON  M.»\\ltlC  I'ONSTIMCTION  Co..  Hpfiui'i  pot  I.  »&<.2fil. 
.Noted    .Mmv    I'll  iiiiil  Jtiiio    III. 

^*  \llinii;.  X.  v.— (OilWIiil)  -  ContiiiclH  hiivo  lii-i-n  iiwhi-iIp.I 
for  tniiiiovliiK  ifiiiiU  Id  viiiIoiin  roiiiitl«>M  an  followM:  l(>'|ialr 
Coiitiait  No.  7:;i.  Allninv  Coiiiitv,  t>..'.;t  inlli'.  <ii;oU(ll';  l|o|,. 
LKK.  Alluiii.v.  $:i7>il;  It.-palr  Coiitiact  No.  7sr.,  Allwuiv  County. 
11  Jl  nillod.  joll.v  w.  KI.YNN.  WalcifonI,  »nfi.V.MV  IJipalr 
Conlia.t  .No.  7:;ii.  Piit.ti.iM  Coiinlv.  U's.N  mlliM.  TIIoM.VS  J. 
.M.Mtri.N.  lU-ai-on.  $;t7o;i:  Kcii.ilr  Contiail  .No,  7iM.  Om«c»jo 
Coiinlv.  .t.ll'.l  nill.-H.  1>K  llAltltKIt  X-  I1II,I<.  Killloii.  SIir.fiH; 
lUlvalr  Contract  No.  774.  Uf  iiKK.'IaiM  <'ounly.  WILLIAM  L. 
SIIKIUULU  Illi.l.Mon  KallH.  JH'i'.o.i;  Kcpalr  Contract  No.  rtOO. 
S.h.ii.Tta.lv  Conntv.  :i.;H  nillcM.  llItoW'N  *  LOWK  CO..  Sche- 
ni'ftailv.   JL't!.4  17.      Notcil   May   io  and  Juno  Tt). 

4-'*\llMin>,  \.  v.-  (Oiiii'lal) — Contracts  have  been  awarded 
for  fill  iil.>ihtiiu  iiiiantltlcs  of  broken  Htone  ax  follow.s:  Mrokcii 
Sloiic  Contract  No.  .'.S.  .Niagara  Co\intv.  .'t7.'.tS  mile."!.  Hon  toiiK. 
all  liid.s  were  rejected;  Ilroken  Stone  Contract  No.  i<\.  Seneca 
County.  17. .12  nilleH,  nr..".  (on.s,  KICIIAUD  IIOPKINS.  Troy.  »7r>3; 
r.roken  Stone  Contrait  No.  47.  \Va\ne  Couiilv.  12.i;t  nille.s.  BOf, 
tons.   KlCHAUn  m>I'KINS.  $1479.      Noted   May   20  and  .lune   10. 

.llhnny.  :V.  Y i  OllUlal )  — lUil.s  will   be  i.celved  until  .1  p.m.. 

June  21.  I'V  the  ItoMid  of  Contrai-t  and  i^upply  for  repavlntt 
South  I'oarl  and  Willett  St.  and  ln1provln^;  Main  St.  and 
|!e:iv.r    Park    ltd. 

^lliilTnlo,  X.  Y. — The  contract  for  pnvlnnr  .Msace  Ave.  has 
been  awarded  to  the  CONSTANTINE  CONSTHUCTION  CO..  at 
171.111. 

KImlrn.  \.  Y'. —  (Omdal) — Hida  will  be  received  until  11 
am..  .lune  24.  by  Louis  C.  Andrews.  City  Clk..  for  laying  15.700 
sq.yd.  of  brick  pavement.     Noted  M.ir.  IS 

New  York.  >".  Y. —  (HorouBh  of  Ilronx)  —  (Oniclal) — Bids  will 
be  received  until  10:30  a.m.,  .lune  24,  by  Pouxlas  Mathewson, 
HoroiiBh  Pres..  for  p.ivinj;  with  uranlte  block  and  sheet  asph.Tlt 
on  concrete  foundation  Fordham  Hd  from  Webster  Ave.  to 
Harlem  River  Terrace  and  with  bituminous  concrete  on  a 
concrete  foundation  East  172d  St.  from  Boston  Rd.  to  Sea- 
bury   PI. 

+\on-  York.  IV.  Y. —  (Borough  of  Bronx) — (Ofnclal) — Con- 
tracts have  been  awarded  for  pavinK  Oouverneur  PI.  from 
Park  to  Washington  Ave.  to  the  MUNICIPAL  ASPHAl-T  PAV- 
INC.  CO..  at  $!>SfiS:  Morris  Ave  from  Ifilst  to  Ifilth  St.  to  the 
SICILIAN  ASPHALT  PAVING  CO..  at  $5360.  Noted  May  27  and 
Jtine  10. 

>e«-  Y'ork,  N.  Y'. —  (BorouKh  of  Brooklyn)  —  (Omcial) — Bids 
were  received  .Ivine  9  by  L.  H.  Pounds.  Boroueh  Pres..  for  im- 
provinp  (a)  East  and  Market  Ave.  from  Klushinpr  Ave.  to  B 
St..  West  Ave.  from  FIushiuK  Ave.  to  D  St..  A  and  B  St. 
from  Washington  to  East  Ave.  and  C  and  V>  St.  from  Wash- 
ington to  West  Ave.  in  Wallabout  Market,  (b)  Fulton  St. 
from  Reid  Ave.  to  Williams  PI.,  (c)  Gates  Ave.  from  Franklin 
to  Reid  Ave.,  (d)  Miller  .\ve.  from  Pitkin  to  Blake  Ave.  and 
Vermont  .St.  from  Blake  to  numont  Ave.,  (e)  Throop  Ave. 
from  Broad wav  to  Gerrv  St..  (f)  I'nion  Ave.  from  Roeljling-  to 
North  10th  St!,  (r)  Van  Brunt  .St.  from  Harrison  to  Irving 
St.,  (h)  Washington  St.  from  Front  to  Tillary  St..  (i)  W'ash- 
Inpton  St.  from  Tillarv  St.  to  Myrtle  Ave.,  (j)  Wythe  Ave. 
from  South  Eiehth  St.  to  North  11th  St..  fk)  Second  Ave. 
from  43rd  to  .'■■2nd  St.  as  follows:  Borouph  Asphalt  Co.,  1301 
Metropolitan  Ave.,  (a)  $47.14.").  (f)  $2.><SS:  McFarlan  Contract- 
ing Co..  (a)  $46.S32:  Franklin  Contracting  Co..  1  Hudson  St., 
(a)  $n2..';20:  (i)  $.5772;  .J.  J.  B.  LaMarsh.  (a)  $45.9."i2.  (h)  $26.- 
774.  (j)  $63,518.  (k)  $31.13!*;  Uvalde  Asphalt  Paving  Co..  1 
Broadwav.  (a)  $50,.tS4,  (b)  $45.S23,  (c)  $27,336.  (d)  $12,478. 
■.)  $.-,.-)l.->.  (f)  $307S;  Rosenthal  Engineering  Co..  (a)  $61,312. 
_')  $3677.  (h)  $24,202.  (i)  $61,610.  (k)  $2S.7!"3;  Robertson  Con- 
Muction  Co..  (a)  $4fl.r,S6.  (g)  $304S.  (h)  $24,448.  (k)  $30,627; 
narber  Asphalt  Paving  Co..  Woolworth  BIdg..  (b)  $45,825. 
M)  $23.or,7.  (d)  $14.1S2.  (e)  $5856.  (g)  $2767.  (i)  $5910;  Brook- 
lyn Alcatraz  Co..  407  Hamilton  Ave.,  (b)  $44,070.  (c)  $31,575, 
Kl)  $11,700.  (e)  $6219;  Cranford  Co..  (b)  $61,619.  (c)  $34,444. 
Id)  $16,259.  (e)  $7217.  (f)  $3631;  Sicilian  Asphalt  Paving  Co., 
■}  Park  Row.  (b)  $46,714.  (c)  $25,379.  (d)  $12,745.  (e)  $5318, 
:i  $3011;  Lincoln  Steel  Co..  (g)  $3649.  (h)  $24,607,  (i)  $65.- 
v6;  F.  .L  Gallagher.  490  Park  PI.  (Borough  of  Brooklyn),  (g) 
j:il39.  (h)  $23,73S;.  (j)  $61,961,  (k)  $26,426;  A.  T.  Maxwell,  (g) 
$3606,  (h)  $25,032.  (k)  $29,785;  .T.  Johnson  Sons,  (g)  $3618. 
(h)  $25,053.  (j)  $66,205.  (k)  $28,299;  M.  J.  O'Hara,  557  Third 
St.  (Borough  of  Brooklvn),  (g)  $3437.  (i)  $22,434,  (j)  $59,313, 
(k)  $20,581,  T'lrich  &  Co.,  939  Lafavette  Ave.  (Borough  of 
Brooklvn)  (g)  $3360,  (h)  $22,175.  (j)  $60,068,  (k)  $25,361; 
McKenna  &  Gallagher,  (g)  $3690;  Norton  &  Gorman,  (g)  $3557, 
(j)  $67,663.  (k)  $28,252;  C.  A.  Myers  Contracting  Co.,  (h)  $22,- 
377,  (j)  $61,286.  (k)  $27,260;  Empire  Construction  Co.,  (h) 
$24,300.  (i)  $5962,  (j)  $64,866,  (k)  $30,621;  Newman  &  Carev. 
(h)  $23,561;  W.  Farmer,  (h)  $23,152;  J.  Lcapoleon,  (i)  $6481; 
J.  J.  Guinan,  (j)  $61,975;  Matthew  T.  Mark,  (i)  $58,559.  (k) 
$27,495;  W.  J.  Scanlon  Co.,  (j)  $61,775,  (k)  $30,826;  Clancey  & 
Nuhn.  31  Hunterspoint  Ave..  Long  Island  Citv  (Borough  of 
Queens),  (j)  $58,258;  Eastern  Contracting  Co.,  (k)  $28,926. 
Noted    June    3. 

XewT  Y'ork,  X.  Y'. —  (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  until  11  a.m..  June  21,  by  C.  B.  J.  Snyder, 
Supt.  of  School  Buildings.  Park  Ave.  and  59th  St.,  for  side- 
walks, yard  pavements  and  steps  at  Hunter  College  on  the 
westerly  side  of  Lexington   Ave.  between   68th  and  69th  St. 

+»Tr  Y'ork,  !V.  V. —  (Borough  of  Manhattan)  —  (Official) — 
I'ontracts  have  been  awarded  for  improving  Market  St.  from 
I'herrv  St.  to  East  Broadwav  and  Monroe  St.  from  Pike  to 
Market  St.  to  the  UVALDE  ASPHALT  PAVING  CO..  at  $13,350; 
15th  St.  from  Ave.  A  to  Third  Ave.  to  the  AZTEC  ASPHALT 
CO..    at    $13,421;    30th    St.    from    Eighth    to    Ninth    Ave.    to    the 


AZTEC  AHPHALT  CO..  nt  $liB32:  32<I  Ht.  from  Second  to  Third 
Ave  to  the  AZTEC  ASPHALT  CO.,  at  $45116;  40th  Ht.  from 
Second  to  Lexinulon  Ave.,  to  Iha  AZTEC  ASPHALT  CO..  at 
|7l9ri.     Nolfd   Apr.  29  and   May   20. 

\p»v  York,  X.  V. —  llloroiiuh  of  gueenn)  —  Pr«»ii  renortii  iitate 
a    new    hluhwiiy    will    be    built   iumohh  .lairiali-a    Itay    to   the 


by    12    inlleM 
d    for    praetlcally 


thill 

RoekawiivN,   Mhorl<<nlnu   tin-    preHent    in 

ThlM    lilKhwav    will    be   ii    wiiti  rrront    boiilr 

llM    entire    lellgtb    of    Ni-Ven     llllleH. 

*Nenrii<lnlr,  X.  V.  (Olllelal)  Bldii  will  be  reeelved  until  2 
p.m..  June  29,  bv  Wllllaiii  .Mercer.  Supl.  of  HlKhwayN  of  the 
Town  of  SiiiiBdale,  fur  eoMHlruellriK  and  iTniirovInK  certain 
hiKhwnvH  mill  HldewalkM.  Jay  Downer,  100  Itroiidway,  New 
Yoik,    IH    KiiKr.-iii-CharKe. 

4KII«iil>rtb,  X.  J, — The  contract  for  paving  Magnolia  Ave. 
from  Fifth  to  Triitnboll  St.  hiiM  been  awarded  to  HAMl.'EL 
SA.MPSO.N,  at   117.373. 

tiiittenhuric,  X.  J. — The  Town  Council  iiIanH  to  pave  Ui-r- 
genliiH'  ,\ve.  with  trap-rock  blockx.  Wlllliim  J.  Hramb-y  In 
Tow  11  Clk. 

^Korrlnon,  X.  J. — The  contract  for  Improving  Fourth  St. 
from  the  Kearnev  line  to  the  JackMon  St.  bridge  by  paving 
with  bltullthie  Iwih  been  awarded  to  MAHEIt  He  Mc!n(ICHOLS. 
at  $35,170.  Other  bids  wore:  Van  Keuren  &  Son.  $36,137; 
Northern  ConHtmcflon  Co.,  $35,540;  Standard  Blliilllhlc  Co.. 
$37,970;    Cbarle.'4    Kavanagb    Co..    $37,956.       Noted    Apr.    22. 

Ilohoken,  X.  .1. —  (oniclal)  — Bids  will  In-  received  until  10 
a.m..  Jutie  23.  by  the  Hoard  of  CommlHHionerM  for  repavlr>« 
portlon.H  of  Grand.  Adamn  anil  M.idlHon  .St.  Daniel  A.  Hag- 
gorty   Is  City   Clk. 

Jvrnvy  <'l«y,  X.  J. —  (Official) — Bids  will  be  received  until 
2  p.m..  June  24.  by  the  City  CommlHsloners  for  repaving  Pa- 
vonla  Ave.  from  Chestnut  to  Summit  Ave.  at  an  estlmatea  coBt 
of  $8661.     Noted  June  10. 

+Xew  llninHtvlek.  X.  J. — The  Board  of  Chosen  Freeholders 
of  Middlesex  County  h.as  awarded  a  contract  for  furnishing 
and  applying  asphalt  binders  to  the  county  roads  to  M.\N- 
NERING    &    CUMMINGS.    Philadelphia.    Penn. 

Perth  Amhoy.  X.  .F  — I'ress  reports  state  that  the  Board  of 
Aldermen  plans  to  Improve  Front  St.  from  Market  to  Gordon 
St..   by   i).Tving   with   concrete. 

Trenton.  X.  .1. — The  Board  of  City  Commissioners  has 
approved  an  ordinance  providing  for  an  appropriation  of 
$110,197  for  paving  a  number  of  streets. 

•fWeNt  Xew  Y'ork.  X.  J. — The  contract  for  Improving  22il 
St.  from  Bergenline  Ave.  to  the  Hudson  County  Boulevard  has 
been   awarded    to   HORNTNG   &    BLAIR.      Noted   June    3. 

YVeHtvllIe.  N.  J. — Press  reports  state  that  the  City  Council 
contemplates  an  expenditure  of  $50,000  for  street  Improve- 
ments. 

Xew  KeiiKlngton,  Penn. — The  Borough  Council  contemplates 
issuing  $100,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  paving  and   improving  streets   in    the   borough. 

Phtlndelphia,  Penn. — Bids  will  be  received  until  June  22  by 
the  Denartment  of  Public  Works  for  improving  a  number  of 
streets,    at    approximately    $175,000. 

YVnyneHhurg,  Penn. — Bids  will  be  received  until  July  1  by 
the  Borough  Council  for  paving  Franklin  St.  from  Washington 
to  Jlorgan  .St. 

+nnltimi>re,  Mtl. — The  city  has  awarded  a  contract  to  I.  C. 
SMITH  &  CO..  Richmond.  Va..  at  $14,423.  for  paving  Pratt  St.. 
from  Howard  to  Light  St..  with  new  granite  blocks  and  Sharp 
St.  from  Pleas.uit  to  M)ilb(  rrv  St.,  Bethel,  St.  from  B.-iltiinore 
to  F.Tirmont  .\ve..  Philiint  St.  frf)m  Point  to  Thames  St.,  Block 
St.  from  Pock  to  Caroline  St..  and  Wills  St.  from  Philpot  to 
Dock  St.  with  recut  granite  blocks. 

+RnItiniore.  M<1. — Tlie  contract  for  paving  Lombard  St.  from 
Exeter  to  Washington  St.  and  Washington  St.  from  Aliceanna 
to  Fayette  St.  has  been  awarded  to  P.  FLANIGAN  &  SONS,  at 
approximately    $29,130. 

ElkinM,  YV.  Y'a. — Bids  will  be  received  until  noon,  .Tuly  1 
bv  the  Citv  Council  for  paving  a  number  of  streets.  George 
Henry   is   City   Clk. 

Ocennn,  YV.  Y'a. — An  election  will  he  held  June  28  to  vote 
on  the  question  of  issuing  $550,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  roads  in  Wyoming  County. 

Florence,  S.  C. — An  election  will  be  held  June  30  to  vote 
on  the  question  of  issuing  $140,000  in  bonds,  the  proceeds  of 
which   will   be   used   for   improving   the   streets. 

Lake  City,  Fla An    election  will  l)e  held  July  8  to  vote  on 

the    question    of    issuing    $250,000    in    bonds,    the    proceeds    of 
which  will  be  used  for  constructing  vitrified  brick  roads. 

Manatee.  Fla. — Press  reports  state  that  an  election  will  be 
held  Jtine  29  to  vote  on  the  question  of  issuing  $10,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  opening,  widen- 
ing and   improving   streets. 

Selma.  .Ala. — Bids  will  be  received  until  June  21  by  the 
Board  of  Commissioners  of  Dallas  County  for  grading  and 
graveling  10  miles  of  the  P.arkersville  Rd.  and  3%  miles  of  the 
Blacock   and   Uniontown    Rd. 

Tuskegee.  Ala. — Bids  will  be  received  until  July  13  to 
grade,  drain  and  gravel  part  of  the  Montgomery  and  Tuske- 
gee   Rd..    Macon    County    at    approximately    $5000. 

+I>ake  Charle.N,  I/O. — The  Police  Jury  has  awarded  the 
contract  for  grading  and  graveling  approximately  two  miles 
of  road  from  Ryan  and  Alvin  St.  to  the  south  end  of  the 
proposed  bridge  across  the  Calcasieu  River  to  JOHN  G.  UN- 
DERWOOD,  at   $12,000.     Noted   May    20. 

Ne^v  Orleans.  I>a. — Bids  will  be  received  until  3:30  p.m.. 
June  23.  for  paving  roadway  along  the  crown  of  the  levee  from 
Barracks  St.   to  Esplanade  Ave.   with   small   granite   blocks. 

Ylurray.  Ky. — At  a  recent  election  the  question  of  issuing 
$200,000  in  bonds  for  constructing  roads  was  defeated.  Noted 
Apr.    8. 

+.\kron,  Ohio — The  contract  for  improving  the  Bath-Rich- 
field  Rd.  has  been  awarded  to  the  WINDSOR  BROS.  CON- 
STRUCTION  CO..   at    $65,000.      Noted    Apr.    15. 

4>-VrlinKton.  Ohio — The  contract  for  paving  Main  St.  has 
been  awarded  to  the  RINGWALDS  SONS  CO..  Chillicothe.  at 
$12,000. 
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BelleTue.  Ohio — (Official) — Bids  will  be  received  until  noon. 
June  IT.  by  W.  H.  Grant.  Dir.  Pub.  Ser.,  for  pavins  a  portion  of 
Soutli   West   St.   witii   brick. 

+Bexler.  Ohi€» — Tlie  contract  for  paving  Parkview  and 
Dre.\el  Ave.  has  been  awarded  to  the  TRINIDAD  PAVING  CO., 
Lakeside  Ave.,  Cleveland,  at  $73,000. 

(clina.  Ohio — Bids  will  be  received  until  1  p.m.,  July  S,  by 
J.  F.  Steinbrunner,  Audr.  of  Mercer  County,  for  the  sale  of 
$20,500.  the  proceeds  of  which  will  be  used  for  improving 
Gerlach  Rd. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  9.  bv  the  Board  of  County  Commissioners  of  Ham- 
ilton Countv  for  improving  Lee"s  Creek  Rd.  from  Biddinger 
Pike  to  Crosby  Township  line,  in  Harrison  Township. 

Coinmbus.  Ohio — (Official) — Bids  will  be  received  until 
noon,  June  28,  by  George  A.  Borden.  Dir.  Pub.  Ser.,  for  im- 
proving a  number  of  streets. 

+Colamhu!i.  Ohio — The  contract  for  improving  Smoky  ^ow 
Rd.  in  JIarion  Township  has  been  awarded  to  the  FRITZ- 
RUMER-C()OKE-GR.\NT   CO.,   Columbus,   at   $15,221. 

+Dayton,  Ohio — The  contract  for  paving  a  portion  of  West 
Third  St.  has  been  awarded  to  W.  J.  KERNAN  &  CO..  at 
$13,820. 

Findlay,  Ohio — An  election  will  be  held  July  14  to  vote  on 
the  question  of  issuing  $32,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  improving  about  17  streets. 

ifFindlay,  Ohio — The  contract  for  paving  Midland  Ave.  has 
been  awarded  to  C.  B.  HALL  &  SON.  at  $8786. 

Looliland,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Julv  6.  by  the  Village  Council  for  improving  Mill  St.  from 
Wyoming  Ave.   to   Paterson   St.   Ray   Miley   is  Village  Clk. 

+Mt.  Victory,  Ohio — (Official) — The  contract  for  laying 
6500  sq.vd.  of  brick  pavement  has  been  awarded  to  BREWER, 
TOMLINSON  &  BREWER,  Chillicothe,  at  $14,300.  Smith  & 
Boulay,   Nasby  Bldg.,   Toledo,   is   Engr. 

Nortrallc,  Oliio — (Official) — Bids  will  be  rec?ived  until  10:30 
a.m.,  June  23,  by  the  Board  of  County  Commissioners  for 
improving  four  miles  of  county  highway  in  Huron  County. 

Xorwalk,  O'alo — Bonds  for  $36,300  have  been  sold,  the  pro- 
ceeds of   which  will  be   used   for   improving  streets. 

♦Toledo,  Ohio — Contracts  have  been  awarded  for  paving 
Parkwood  St.  from  Central  to  Detroit  St.  to  RUSSELL  & 
JENNISON.  at  $23,609:  Cambridge  St.  from  Georgia  to  Cherry 
St.    to   H.    P.    STREICHER   CO..    at   $4917. 

■\Ve.st  Jefferson,  Ohio — At  a  recent  election  bonds  for  $30,000 
were  voted,  the  proceeds  of  which  will  be  used  for  improving 
a   number   of  streets. 

+BIooniinKton,  Ind.- — The  contract  for  constructing  a  gravel 
road  in  Perrv  Township  has  been  awarded  to  CAMPBELL  & 
DOBSON,   Bloomington,   at   $8152. 

Kvanivville.  Ind. —  (Official) — Bids  will  be  received  until  10 
a.m.,  July  1,  by  the  Commissioners  of  Vanderburg  County  for 
constructing  a  rock  road  in  Scott  Township.  C.  P.  Beard  is 
County  Audr. 

Ciary,  Ind.— (Official) — Bids  were  received  June  7  for  paving 
a  section  of  Mass  St.  with  (a)  macadam  pavement  on  slag 
foundation,  (b)  macadam  pavement  on  stone  foundation,  as 
follows:  M.  n.  Heinv.  (a)  $6942,  (b)  $6942;  C.  H.  Henning,  (a) 
$7513;  W.  F.  Brunt,  (a)  $7672.  (b)  $7752;  Jacob  Sensibar.  (:\) 
$7856  (b)  $7773:  Sela  H.  Smith,  (a)  $8222,  (b)  $8222;  L.  E. 
McDermutt.   (a)   $9011.   (b)    $9011. 

IndianapoliN.  Ind. —  (Official) — Bids  will  be  received  until 
10  a.m..  June  IS.  by  the  Board  of  Public  Parks  for  improving 
Sutherland   Ave.,   Fall   Parkway  and   East   Drive. 

+IndlanapoliM.  Ind. — The  contract  for  paving  East  New 
York  St.  from  Jefferson  to  Tacoma  Ave.  with  asphalt  has  been 
awarded  to  the  UNION  ASPHALT  CONSTRUCTION  CO.,  at 
$10,298.      Noted    Apr.    22. 

NoblMville,  Ind. —  (Official) — Bids  will  be  received  until  10 
a.m.,  July  20,  by  the  Commissioners  of  Hamilton  and  Marion 
Counties  for  constructing  a  county  line  road.  W.  O.  Horton 
Is  Audr.  Hamilton  County. 

South  Dend.  Ind.— Bids  will  be  received  until  June  29  by 
the  Board  of  Public  Works  for  paving  Allen  St.  with  asphalt 
or  brick.     F.   J.   Anderson   is   City   Engr. 

Ann  Arbor,  MIoh. — Bids  were  received  June  2  for  construct- 
ing 20  000  s(|.yd.  of  asphaltic  concrete  pavement  as  follows: 
Good  Roads  Construction  Co.,  Chicago,  $31,170;  F.  G.  Proud- 
foot,  Chicago.  $31,354;  Globe  Construction  Co.,  Kalamazoo, 
$33,238.      Noted    May    27. 

BrldlnK.  MIoh. —  (Official) — Smith  &  Boulay,  Nasby  Bldg., 
Toledo,  Oho.  has  been  retained  to  prepare  plana  for  paving 
Main  St.  from  Hanover  to  the  Flat  River,  Bridge  St.  f-om 
Cf>nKreaa  to  the  Pere  M.aniuette  R.R.,  Pleasant  St.  from  Con- 
gress to  Depot  and  I'earl  St.  from  Con/-ross  to  Main  St. 

^Detroit.  Mich. — A  contract  for  laying  140,000  sq.yd.  of 
pavement  on  C.rand  I'.lvd,  has  been  awarded  to  the  DEPART- 
MENT of  iti'.lk;  work.s. 

F.numelniv,  Ml<-li. — The  City  Council  has  voted  to  pave  Cole 

St.  and   r<-p;ive  Gritlln   Ave. 

Flint,  Mich. —  All  bids  received  for  paving  Broadwa.v  and 
I.,ewla  St.  hiivi'  been  rejected.  The  work  will  be  done  by  day 
labor.     D.  E.  Newcombo  ia  City  Clk. 

Marnhali,  Mich. —  (Omdal)  — The  Cllv  Council  has  author- 
ized Smith  &  Boulay,  Naaby  P.lilg..  Toledo,  Ohio,  Rngr.,  to 
prepare  plana  for  paving  Marshall  and  Kalamazoo  Ave,  with 
gravel   or  concrete. 

Hrooton.  III. —  (Offlrlal )  — RIda  will  >«■  r.i-..|vid  iinfll  2  p.m., 
./iini-  28,  bv  the  CommlaaloniTa  of  MIghwaya  of  Kinburraas 
Townahip  Edgar  County  for  conatriicllng  i-omlilnntlun  rock 
iind  griivi-l  roads  on  four  highways  in  Embnrrnaa  Township. 
If.   Leo   n.ck   la  Town   Clk. 

CJIrnrlIrn,  ill. —  Press  reports  state  that  the  Board  of 
Local  ImproveniiTifs  has  decided  to  imvo  scviral  Blreets  with 
concrete  at  an  eatlmnted   cost   of  tsR.OOO. 


+0*Fallon,  III. — The  contract  for  constructing  a  concrete 
and  macadam  roadbed  on  the  Lebanon-O'Fallon  Rd.,  which  is 
a  part  of  the  Lincoln  trail,  has  been  awarded  to  the  H.  H. 
HALL  CONSTRUCTION  CO.,  East  St  Louis,  at  $16,900  a  mile. 
+Miln'uulvee,  Wis. —  (Official) — The  contract  for  grading 
and  paving  three  miles  of  Center  Rd.  has  been  awarded  to 
the  JENSEN-JENSEN  CO.,  Chamber  of  Commerce  Bldg.,  Chi- 
cago,   111.,    at    $22,886.      Noted    June    3. 

.Sha%rnno,  Wis. — Press  reports  state  that  bids  will  be  re- 
ceived until  7  p.m..  June  25,  by  D.  E.  Westcott.  City  Clk., 
for  paving  9233  sq.yd.  with  macadam  and  3763  lin.  ft.  com- 
bined   curb    and    gutter. 

(Niliinilius  Junction,  lon^a — The  City  Council  has  voted  to 
pave   Front  and   Walnut  St. 

Sioux  City,  loivn — Hanlon  &  Oakes.  Sioux  City,  at  $39,998, 
submitted  the  lowest  bid  for  paving  Military  Rd.  with  con- 
crete. 

+St.  Paul,  Minn. — The  contract  for  paving  Lexington  Ave, 
from  Summit  -Vve.  to  Como  Park  has  been  awarded  to  FIELD- 
ING &  SHEPLEY,  at  $123,900. 

Beloit,  Kan. —  (Official) — Bids  will  be  received  until  7  p.m.. 
June  21.  by  the  City  (ilerk  for  constructing  pavements.  Wor- 
ley  &  Black.  Reliance  Bldg.,  Kansas   City,  Mo.,   is  Engr. 

Wellington,  Kan. — Bids  will  be  received  until  June  21  bv 
the  City  Clerk  for  paving  F,  G,  H,  Fourth  and  Second  St. 
with  asphaltic  concrete  on  concrete  base.  J.  W.  Mavity  is 
City    Engr. 

Fremont,  Xeb. — The  City  Council  has  voted  to  pave  2'/4 
miles  of  streets. 

Fairmont,  Mont. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $60,000  in  bonds,  the  proceeds  of  which 
will  be   used   for   improving  streets. 

Laurel.  Jlont, — Bids  will  soon  be  received  for  improving 
strcfts  in  Improvement  District  No.  15,  at  an  estimated  cost 
of  $31,789.     O.  H.  Bundy  is  City  Clk. 

Livingston.  Mont. — The  City  Council  plans  to  construct 
concrete  sidewalks  on  Front  and  Sixth  St.,  at  an  estimated 
cost  of  $10,000. 

+Potosi,  Mo. — .\  contract  for  finishing  about  18.000  sq.yd. 
of  gravel  and  stone  roads  in  Potosi  Special  Road  District  has 
been  awarded  to  the  KNORP  CONSTRUCTION  CO.,  De  Soto. 
Noted   Jan.    4. 

Newport.  Arlc. — Bids  will  be  received  until  June  21  by  the 
citv  for  paving  Walnut  St.  with  concrete.  Ford  &  McCrae, 
Gazette  Bldg.,  Little  Rock,  is  Engr. 

+Sheridan.  .Vrli.- — The  contract  for  constructing  28  miles  of 
road  in  Grant  County  has  been  awarded  to  the  COLE  CON- 
STRUCTION  CO..  at  approximately  $103,941.     Noted  Apr.   8. 

Karnes  City,  Tex. — The  citizens  of  Karnes  City  District. 
Karnes  Count.v.  voted  to  issue  $75,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  roads.  W.  R. 
Barringer  is  Mayor. 

+Kaufman,  Tex. — A  contract  for  paving  has  been  awarded 
to  SLINE,  LAYDEN  &  DAVIS,   Forney. 

Tulsa,  Olila. — An  election  will  be  held  June  18  to  vote  on 
the  question  of  issuing  $100,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  boulevard.  T.  C.  Hughes  is 
City  Engr. 

+Rigby,  Idaho — The  contract  for  constructing  12  miles  Of 
hard  surfaced  road  in  Bonneville  County  has  been  awarded  to 
the  E.  L.  PHELPS  CONSTRUCTION  CO. 

+Ca»tlerook,  Wash, — A  contract  for  paving  a  number  of 
streets  has  been  awarded  to  GEORGE  J.  ALBERS  &  SON, 
Chehalis,    at   $12,092. 

+Everett,  Wash.— The  contract  for  constructing  Permanent 
Highway  No.  14  has  been  to  the  ATLAS  CONSTRUCTION  CO., 
at  approximately  $14,260. 

Ooldendnle.  Wash. — Bids  will  be  received  until  3  p.m..  June 
19,  by  the  Commissioners  of  Klickitat  County  for  constructing 
Permanent  Highway  No.  4.  Lyman  W.  Ward  is  County  Engr. 
Montesnno,  Wash. — Bids  will  be  received  until  1:30  p.m., 
June  21.  by  W.  D.  Campbell,  Audr.  of  Chehalis  County,  for  im- 
proving  Permanent   Highway   No.   11. 

Olympla,  Mash. — Bids  will  be  received  until  June  28  by 
W.  R.  Roy,  State  Highway  Comr.,  for  grading,  clearing,  drain- 
ing and  surfacing  about  one  mile  of  Pacific  Highway  from 
La  Center  north  in   Clarke  County. 

+Olympia,  Wash. — The  Washington  Highway  Commission 
has  awarded  contracts  for  highway  construction  as  follows: 
Lacev-Nisquallv  section  of  Pacific  Highway,  to  L.  II.  GRORIG, 
Seattle,  at  $16,377:  Pacific  Highway  from  Toledo  south,  to 
ANllItEW  *  HONER.  Portland.  Ore.,  at  $18,748:  approaches  to 
a  bridge  a<-ross  the  Mashel  River  on  the  National  Park  High- 
way,  to   KENDI.E   &    AI'PLER.    EatonviUe,  Wash.,   at   $17,355. 

Port  Townsend,  Wash. — Rids  will  be  received  until  June  22 
by  George  .\nderson.  City  Clk.,  for  improving  a  number  of 
streets. 

+Port  Townsend,  AVash. — The  contract  for  constructing 
three  miles  of  the  .Itfferson-Clallam  ltd..  Jefferson  County  has 
been  awarded  to  FEUCll  &  GASS,  White  Bldg.,  Seattle,  at 
apt>roxlniateIy  $li),0O0.     Noted  May  27. 

.Hrnttle,  Wash. — Bids  were  received  June  1   for  constructing 

the  I>.  C.  Mitchell  Rd.  as  follows:  Shepherd  Cressman  &  Co.. 
Spokane.  $8330;  West  Coast  Construction  Co.,  Seattle.  $9382: 
liorroiks  Conatrurtlon  Co.,  Seattle,  $9660;  M.  P.  Zlndorf,  Seat- 
tle,  $9694.      .Noted   May  27. 

Vanrouver,  Wash. — Bids  will  soon  be  received  by  the 
Clarke  County  Court  for  the  construction  of  the  Terry  Hill 
Grade,  near  Camas:  a  highway  extending  east  from  Ridgefield. 
and  a  highway  out  of  Vancouver,  at  an  estimated  cost  of  $35.- 
r.21.      Walter  A.  Schwartz  Is  County   Engr. 

^ilatcrrMllr'hl.  Cnlir. — The  Commissioners  of  Kern  Countv 
have  Hwarde<l  the  contract  to  WILLIAM  J.  CAHILL.  at  $18,902, 
for  the  constiuetlon  of  Division  10,  Section  2,  of  the  Bakers- 
(leld-MoJave    Highway. 

VA  (Vutro.  <nlir.— Press  reports  state  that  Main  St.  will  bo 
l>aved.  at  an  estimated  cost  of  $145,000. 


Jmu"   17.    I'.tir) 
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SniTninriilo.  t'nlir.-  (OITUIul)  — HIiIh  \v«i«  nrrlVKcl  Jiiiio  1 
l<v  till'  Sl:ili-  lll».-.li\vay  ('tmiiiilHiilnii  for  I'oiiHlrurlliiK  iiiiiiIh  In 
viirloiiN    iMiunllfM    UN    r<i||i>UH:       ( ii )    Tiiliiin    I'lninlv,    Him-IIiih    A, 

Itolltl'     10.     (Il)     Mll|lll<l'l<V    ClMllllV,    HlTllnll     II.     UllUlK    2,     It')     t'olllMlt 

Couiitv.  Scftloii  r,  K(i\iti<  7,  III)  lliliiilioliU  Cotilitv,  H«<ftli>ll 
K.  I(i>iitt<  1;  Tiivloi  .V  llcilliiKr,  I.oh  AtiK<<l<<N.  (a)  |^4,!ir>7.  (<') 
M'.*,i)i>L':  W.  A.  Honliiiivllli-.  PiiNo  l!nl>l<-N.  (ii)  $:!il..'l7ti.  ll>)  $:'0.- 
:lll.  iJroi-Ko  S.  lli'iiHiiii  iV  SoMH,  I, OH  AliK<<l><H,  (u)  117, «•-".•;  Mmi- 
II.  I  .larliilo.  SiK'iiiiiM'iitii.  Ill)  SJC.U'Ml:  l.oii  il.  Iliiri-,  SiiIIiimn.  iIi) 
J:'J.7:i:1;  ».'.  ll.  \-  a.  W.  tJi.nlll,  Sim  Kiuii.-li.iii.  (li)  »L's,s:;;i,  («•) 
ill, I'll):  .1.  l''lly.|iiililok.  .Siiiriiinoiilo.  (I>>  IliS.NllO,  Ir)  |l;.'.722. 
Ill)  fiWi.'lir.:  ri-(i>rm>ii  .«  (iilir,  .<-<iin  ■■^iiiiflNrt),  (li)  $j:i,.'IKI; 
llolTiDiiii  \^  .M.'l.iiifii,  Diiklniiit,  III)  f2s,41ii.  Hi)  |r>r..7<.iO;  W.  II. 
llllMt  \:  SoilN,  Aliiiiii-ilii,  1.)  t42.2'i:'.  III)  tl>!),3l7,  Coiiilillll'V 
I'l'tci-min  I'o.,  In.-.,  .San  Kiiin.-lH.-.i.  (•■)  |n.si.i>;  I,.  K,  i|<<mI«i/.. 
."^an  KriuiolHoo.  (.-)  }40.or>2,  iil)  |r>4. »!>'.);  lliMit  IIioh..  I.oh  Aiik<-- 
li'H.  (f)  J5.1,<SS:  .Miiiln  Uoi-k  ('.>..  Hiiu  Anin-lni.i.  (<•)  «ll..'i<s: 
l-'innk  I...  .Snilih  i'.).,  Kur.-kii.  dl)  $il.s.r.ii7:  IIuI.'h  lloilun.l  & 
Ayof.  Sim  Kiim.-lM.-o.  (.1)  jr.:..Ofil  ;  A.  »'.  .M.I..im  I'onHtt  m-llon 
Co..  Sun  Frun.'I.Mi-o,  iil)  $71.iiil3;  Twiiliv  ItioH.,  Sim  KriiiiilBi-o. 
Ill)  $72..s.^r.;  KaliliankH  &  lla.-.-lil.-l.  WIllltH.  (il)  $iiii,:i7r.; 
M«>ri-fi-KiaHi>r  Co..  Kuiokn,  (.1)  »«.'!, .siiii;  ().  \V.  ConiictH  Kiiruka. 
Ill)  JiiO.OSl;  K.  Itolamll.  San  Kian.-lK.-o.  (.1)  »77.7;ti);  \V.  A. 
|l.-oliti-l,  Allon.  (tl)  $70,147;  A.  ItoliliiHon  &  U.K.  Smilh.  Kor- 
U_ina.    (.1)   $t;r..013;  Crowloy,  Cloncy   &   iliopn,    Kurcka.    (.1)   $7r>.- 

^Saorninrndt,  Cnllf. — The  Slate  Highway  ConinilHHl.m  has 
nwanl.il  rmitraots  foi-  hl>ch\viiy  roiiHt  lui-tl.m  nH  f.iIlowHi 
Tohaiiia  County,  from  Prolioita  to  Hiil  UliitT.  fl.S  mlli-H.  to 
HOPKMAN  *  M.I.AHKN.  Oakland,  at  $4.1.ii.''.7;  Ihinilioldt 
County,  from  Jor.lan  Cr.-.k  to  lUo  I). I,  fi.ii  mlli-s,  to  IIATKS. 
num. A\n  \-  .\YI-;it.  OaUlan.l.  at  SSS.DlU.  for  the  icrndln»;  only; 
.M.iiil.-nv  Coiiiuv.  from  I'liii.il.-ir  to  Salinas.  10.3  mIK-H.  to  \V. 
A.    PONTANVIM.K.    I'aso    llolile.i,    at    $20,310.       Noted    June    10. 

Sniinnlito,   «nlir.— (OllUlal)  — Plda    were    n Iv.d    Juno    7    by 

the  Hoard  of  Tru.xle.s  f.ir  cinstrui-tlnK  42r>!).ir)  lln.ft.  of  la) 
bituminous  hrlek  (b)  vltrllled  bric-k  hl^rh^vay  a.s  follows:  Clark 
.t  Henery.  Stockton,  (a)  $20,4SS),  (b)  $20,9S6;  Katon  &  Smith, 
San  Kranelsoo,  (a)  $21.1t;7.  (b)  $22,706:  Munson  &  Son.  Stock- 
ton,   ta)    $21,504.    lb)    $22,372. 

St.  .Vdoliihf.  Man. — Ulds  will  bo  received  vmtll  noon.  .lune 
23.  by  C.  Gauthl.-r  for  )4radin»;  and  dlt.-hlnK-  approximately  15 
miles  of  road. 

I\m  STRIAI,  \VOKKS 

+>Vntervlllo.  Miilne — The  Maine  Central  R.R.  has  awarded 
tlie  contrail  I'm-  the  construction  of  additional  shops  to  the 
lIi>U.\CK  ITUINTdX  CO. 

Derr.v.  \.  II. — The  Woodbury  Shoe  Co.  will  replace  Its  fac- 
torv.  which  was  recently  destroyed  by  fire,  with  a  four-story, 
4'.x200-ft.    bulldlnir. 

+noiiton,  Mn««. — The  contract  for  the  construction  of  a 
one-story.  SOxli;o-ft.  steel  storape  bulldinpr  for  the  Boston 
Consolidated  Cas  Co.  on  Milton  St.  has  been  awarded  to  the 
r.Rni.lX   CONSTRUCTION   CO..    Rerltn.    Conn. 

IIOHton,  MiiMN. — Samuel  Rose.  320  Main  St..  CambridKe, 
M.Tss..  will  builil  a  five-story.  3;<xflfl-ft..  brick  manufacturing 
buildinp  on  Oxford  St..  to  cost  about  $65,000.  P.  A.  Norcross, 
46    Cornhill,    is    Arch. 

+rnmlirlilKe.  Mniifi. — The  Harvard  Crimson  has  awarded 
the  contract  to  W.  H.  &  H.  A.  ROOT.  1  Beacon  St.,  Boston, 
Mass.,  for  the  construction  of  a  two-storv,  66xl30-ft.  publlsh- 
inpr  building,  to  cost  $70,000.  Jardine,  Hill  &  Murdock,  3  West 
23th  St..  New  York.   X.  Y..  is  Arch.     Xoted   Mar.   11   and   May  6- 

+Cliicopee  Fnlls,  MnxN. — The  Fisk  Rubber  Co.  has  awarded 
the  contract  to  the  F.  T.  LKY  CO.,  for  the  construction  of  a 
50xl60-ft.  office  buildincr.  a  l]0x310-ft.  storehouse,  and  a  60x 
loo-ft.  p.Tiasre.  The  estimated  cost  is  $400,000.  George  B. 
Allen.    Hartford.    Conn.,    is    Kngr.      Xoted    June    3. 

Greendnlc.  ManM.  (Worcester  post  office) — Bids  are  being 
received  for  the  construction  of  a  four-story,  80x280-ft.  con- 
crete addition  to  the  plant  of  the  Horton  Co.  Frost  &  Cham- 
berlain. Slater  Bldp..  is  Arch. 

+«ilirliiefleld.  Mans. — The  W.  H.  Miner  Chocolate  Co.  has 
awarded  the  contract  for  the  construction  of  ;i  five-story. 
fiOxl.TO-ft.  brick  and  concrete  factorv  on  Berkshire  Ave.  to 
n.\XIEL,  0'CONXKI.L"S  SON'S  CO..  Holyoke,  Mass.  The  esti- 
mated   cost    is    $70,000. 

+\Vaterton-n,  3IaM». — The  Hood  Rubber  Co.  has  awarded 
the  contract  for  alterations  and  additions  to  its  factorv  to  C. 
A.  noDGK.  240  Albany  St..  Cambridge,  Mass.  W.  G.  Bitter- 
lich    is    EuRr.      Xoted    Feb.    11. 

nridceport.  Conn. — The  I..ocomobile  Co.  of  America  will 
build  a  four-story,  54xl04-ft.  addition  to  Its  plant  to  cost 
$35,000. 

Bridiceitort,  Conn. — The  Remington  TTnion  Metallic  Cart- 
ridge Co.  will  build  a  112x36S-ft..  a  49x209-ft..  a  4Sx209-ft.,  a 
6,Sx202-ft.,  a  31xS4-ft.,  and  a  30x73-ft.  building,  all  one-story, 
of  brick  and  reinforced-concrete.  The  estimated  cost  is  $145,- 
000. 

.^Hartford,  Conn. — W.  F.  Jones.  1084  Main  St.,  has  awarded 
the  contract  to  JOSEPH  CUDEMO.  3  Washington  St..  for  the 
construction  of  a  six-story.  20xl05-ft.  storage  building,  esti- 
mated to  cost  $15,000.  George  Zummer,  756  Main  St..  is 
Arch. 

+Hartrord,  Conn. — The  W.  C.  &  C.  E.  Walker  Co.  has 
awarded  the  contract  for  the  construction  of  a  52x20S-ft. 
factory  at  2  South  Prospect  St..  to  THOMAS  F.  BROBOZOX. 
Fred  C.  AValz  is  Arch. 

+Xew    Uritain.    Conn. —  (Official) — The    Xorth    &    Judd    Mfg. 

.1.   has  award!  d  the   contract   to  the    B.  H.   HURBARI)  CO.   for 

•he  construction  of  a   five-story,   52xl46-ft.   factorv,  and  a  1V4- 

.«tory.  42xll0-ft.  addition  to  its  plant,  estimated  to  cost  $40,000. 

Unclebach  &  Perry  is  Arch.     N'oted  May  6. 

JamoHtonn,  >.  Y. — The  Elite  Furniture  Co.  will  build  a 
four-story,    54xll2-ft.    factory.      Axel    E.    Bloomquist    is    Supt. 

PouehkerpHie.  X.  Y. —  (Official) — The  Fargo  Mfg.  Co.  con- 
templati-s  the  construction  of  additions  to  Its  factory.  J.  J. 
Wells  is  Engr. 


^\\ntrrl»\«n,  .%.  Y.-  The  WIiihIow.  Day  Co.  ban  iiwarilcd 
Ihii  I'l.iiiiM.l  for  Ihi'  I'onHliiii'llon  of  ii  I  hri-i^-Hlory,  fiOxlZfi-ft. 
waiibi'iin.-  Ill  (il<:o|(iil':  A.  CAIlli.  TIik  UMllniiiled  eoNt  Ih  $2r>,- 
Olio.      .Ni.I.-il    .Mill.    L'.'i. 

+  ^inr<-iiii  llnok,  I'rnn.—  Tin-  Uiiltt'il  KoollnR  Co.  has  awarded 
the  roiiiia.'t  for  the  conNtrui-l Ion  of  nine  one-,  two-  and 
till..-  Miory  bri.k  faitorl.H  to  \V.  W.  IJ.NIiHAV  *  Co..  Ilarrl- 
Moii   litilu..   Phlladi-lphlii.  ivnn.     Th»  eMtlmuted  cunI  Im  tl2K,UUU. 

.Vol.-. I    J  11  111-    10. 

MIKon,  I'rnn.  The  Anierlnin  Car  *  Foundry  Co..  100 
llroiidwav,  .New  York.  N.  V.,  Iiiih  authorized  tliii  expenditure 
of  $r>o,ooO  for  ail.llllonH  to  IIm  plain.  11.  M.  Ciinnon  Ih  HeMi- 
•  leiit    Mgr. 

I'lillndrliibln,  I'rnn.-  (Oillilnl)  —  IIIiIh  Iwive  been  rocolved  for 
llii-  I'oiiHli  ii.'llon  of  a  Ihree-Hloiv.  0rix7.^-fl.  Karaue  nt  2lMt  nnil 
llriiiiily  win.-  SI.  for  J.  I>.  DarlliiKlon  fii  Co.  Wllllaiii  Htuelo  & 
SiMiM    Co..    ir.oii    Ai.h.    HI.,    In   Arch.      .Note.l    June    lo. 

llnKlmorr,  Md.  The  Terminal  Freezing  A  lleiiting  Co..  will 
coiiHliiirl  an  elulit-Htory  cold-HtoriiKe  lilaiit,  an. I  a  three-Htory 
iiilillllon  to  llH  preHent  plant.  EHtlinated  coHt.  between  $150,- 
000  and    $2011.000. 

rhnrlwltrnvlllr.  Vn. — Rofhwell  &  Co.,  MartlnHl.urg.  W.  Va., 
plaiiH  the  conHlriii-tlon   of  n  I'old-Hlorage   plant,   to  coMt  $7.'».000. 

Ilreklry,  \\ .  Vn.— The  Raleigh  Hrick  &  TIIo  Co,  has  been 
iMi'oi  piiijili'd  with  a  capital  of  $75,000  and  will  build  a  plant. 
M.  C.   Hiaikinaii   Ih  Int.-riHt.rd. 

+  Allnn«n,    iia The    ExpOHltlon    Cotton    MIIIh    Ii;ih    awarded 

Ihe  ..iMliail  for  thi-  conHlrintlon  of  a  two-storv  brick  building 
to  till-  i:i(ll"l''l.\  CONSTRUCTION  CO.  Th.-  eHtlmat.d  cOHt  \H 
$11,1101).      Noted  S.-pt.   24. 

Forn>tli.  «in.— The  Ensign  Cotton  .MIIIh  will  build  a  two- 
story.    75x1  t.l-ft..    brick   addition   to   ItH  plant. 

tllclprM,  l.n.  (X.w  Orleans  post  office) — .Morg.in's  I<oiilHiana 
&  Texas  R.R.  Co.  will  begin  work  July  1  on  the  construction  of 
shop  buildlriKS  and  Improv.ni.iils  to  cost  over  $100,000.  W. 
B.  Siott.  New  Orleans,   I.a.,   Is  PriH. 

+.\kron,  Ohio—  he  Mechanic  Mold  &  Machinery  Co.,  South 
High  .St..  has  awarded  the  contract  for  thr  conHlruetion  of  a 
one-storv,  76x90-ft.  machine  shop  to  D.  H.  BOYER  &  CO.,  824 
St.  Clair  St.  The  estimated  cost  Is  $14,000.  Harpster  &  Bliss, 
Nantucket    lildg.,    is  Arch. 

rirvrlnnd.  Ohio — (Official) — Bids  have  been  received  for 
the  construction  of  a  building  at  Chester  Ave.,  N.  E.,  and 
East  30th  St.  for  the  Neighbors  Motor  Co..  191S  Euclid  Ave. 
The  estimated  cost  is  $50,000.  H.  F.  Neighbors  Is  Pres.  Knox 
&    Elliott.    1246    Roekfir    St.,    is    Arch.      .Noted    June    3. 

+Cievelnnd.  Ohio — The  contract  for  the  construction  of  a 
flve-story,  75x250-ft.  factory  for  the  F.  B.  Stearns  Co^  at 
Euclid  Ave.  and  l.akeview  Rd.,  has  been  awarded  to  C.  N. 
GRIFFIN  &  CO.,  3111  Carnegie  Ave.  Frank  B.  Stearns  Is 
Pres.      Noted   May   20. 

KnMt  Liverpool,  Ohio — The  Columbia  Sheet  Metal  Co.,  re- 
cently organized,  will  build  a  $1,000,000  plant. 

HnmlUon,  Ohio — The  American  Foundry  &  Machine  Co., 
Fairview  and  Zimmerman  St..  contemplates  the  construction 
of  a  one-story.  lOOxlOO-ft.  addition  to  its  foundry  with  two 
two-story,  45xl00-ft.  wings.  The  estimated  cost  Is  $40,000. 
Fred    G.    Mueller.     705    Rentschler    Bldg.,    is    Arch. 

Lima,  Ohio— The  Gramm  Motor  Car  Co..  Wapak  Rd.,  will 
build  a  one-story,  100x400-ft.  addition  to  its  factory  to  cost 
$45,000.      McLaughlin    &   Hulsken,    610   Savings   Bldg..    is   Arch. 

I.ornin,  Ohio — Bids  have  been  received  by  H.  O.  Wurmser, 
Arch..  627  Broadway,  for  the  construction  of  a  three-story, 
G3xl04-ft.  cold-storage  warehouse  for  Schmidtkons  Bros.  The 
estimated  cost  is  $30,000. 

+Toledo,  Ohio — The  Standard  Steel  Tube  Co..  Fitchland 
Ave.  and  Michigan  Central  R.R.,  has  awarded  the  contract 
for  the  construction  of  ,i  one-storv,  110xI20-ft.  addition  to  its 
factory  to  WALL.S,  BOCK  &  KUHLMAN.  1033  South  Ave.  The 
estimated  cost  is  $20,000. 

+Toledo,  Ohio — The  contract  for  the  construction  of  a 
five-story,  130xl40-ft.  warehouse  for  the  International  Har- 
vester Co.,  has  been  awarded  to  JULIUS  COXITE,  666  Oswald 
St..  at  approximately  $90,000.  Devore  &  McGormley,  304 
Nasby  Bldg.  is  Engr.     Xoted   May  6. 

^Seymour,  Ind. —  ((Official) — The  Seymour  Woolen  Mills  has 
awarded  the  contract  to  the  COXSOLIDATED  COXSTRUCTION 
(i'o..  Indianapolis,  Ind..  for  the  construction  of  an  80xl60-ft. 
weaving  shed  and  a  60x60-ft.  dye-house,  both  two  stories,  of 
brick  and  steel  construction.  W.  E.  Russ.  1405  Merchants 
Bank  Bldg..   is  Arch.     Noted  June  3. 

^Detroit,  Mieh. — The  Packard  Jlotor  Car  Co.  has  awarded 
the  contract  for  the  construction  of  its  new  plant  at  East 
Grand  Blvd.  and  the  Michigan  Central  R.R.  to  the  BRYAXT 
&    DRTWILER   CO.      Noted   Apr.   22. 

Detroit,  Mich. — Bids  have  been  received  by  Smith,  Hinch- 
iiian  lit  Grvlls,  Arch.,  710  'W.ashington  Arcade,  for  the  con- 
struction of  a  five-storv,  96xl33-ft.  foundry  for  John  B.  Cor- 
lis,     34    Canfield    Ave..    W. 

^Detroit,  Mieh. — The  Hudson  Motor  Car  Co..  Jefferson  Ave., 
has  awarded  the  contract  for  the  construction  of  a  two- 
storv.  60xl00-ft.  addition  to  its  factorv  to  BRYANT  &  DE- 
TWILLER,  Dime  Bank  Bldg.  Kahn  &  Wilby,  58  La  Fayette 
Ave.,  is  Arch. 

JnrkNon,  Mich. — The  Briscoe  Motor  Co.  contemplates  the 
construction  of  factories  on  .a  site  recently  purchased.  The 
buildings   will   cover   between   10   and   15   acres. 

+I-ynu  Claire.  WIb.— The  contract  for  the  construction  of  ,a 
four-story.  S0xl20-ft.  storage  plant  for  the  Drummond  Pack- 
ing Co..  409  Galloway  St.,  has  been  awarded  to  the  Wiscon- 
sin Construction  Co..  Chippewa  Falls.  Wis.  The  estimated 
cost  is  $78,000.  R.  I.  Davis  &  Co..  431  South  Dearborn  St., 
Chicago,   111.,   is  Arch.     Xoted   May   27. 

Milivanker.  AVIb. — Bids  will  be  received  until  .Tune  20  for 
the  construction  of  a  two-story,  60x73-ft.,  reinforced-concrete 
and  brick  addition  to  the  plant  of  the  R.  Gumz  Co..  Muskego 
Ave.  and  Canal  St.  The  estimated  cost  is  $17,000.  Charles  L. 
Lesser.    599   71st   Ave.,    is   Arch. 
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Superior.    Wis— The     Twohy-Eimon.  Co..     Winter    St      and 
Bank   Ave.,   contemplates   the  '■""fj^^tion  of  a   $100,000   cold 
storage  plant  and  warehouse.     Peter  Eimon  is  I'res 

Omaha.  >eb.— The  National  Printing.  Co..  509  South  12th 
St  wiU  build  a  six-story.  66xl32-ft.  printing  plant.  W.  E. 
Stockham.   426    Ramge   Bkig.,   is  Arch. 

Roandan  Mont.— The  contract  for  the  construction  of  a 
25  00  "-bu|;ain  elevator  for  W  P  Ladd  has  been  awarded  to 
Ihe  GLOBE  CONSTRUCTION  CO..   Lewistown.   Mont 

Kan««  Citr.  >»»-^i:i,^-.e^?,Ynk'Bldg.'''fSr  tL'cfn'ytV'uc^ 
^'onn"-a^tfree-\\or?,'to'^^U'o'?fTNaunTri-  for  the  Bachelor 
Laundry.    2028   Broadway. 

e*  ■«•!•)•  Mo— Bids  have  been  received  by  Leonhard  «ae- 
ger  Ar?h.  3S44  Utah  PL.  for  the  construction  of  a  ^wo- 
ftory  dairy  plant  for  the  Pa vely  Dairy  Co..  33. d  St.  &  Park 
Ave      The  estimated  cost  is  jioO.OOO. 

+St.  LonU.  MO.-H.  C.  Tully.  105  North  7th  St..  has  awarded 
^fLVr'l-Yrk^l.Vl^GA&^lEA-n-S-O-^t^h  S-4?h^*lt\^Kl"n^^eV"l^y  'k 
Stiegemeyer.   Benoist   Bldg..    is   Arch. 

El  Paso.  Te,..-The  El  Paso  Ice  &  Refrigerator  Co.  plans  to 
buiUl    an    addition    to    its    plant,    to    cost    $12.a00. 

Oklahoma   City.   Okla.— The   Alexander    Drug   Co.   plans   the 

construct""   of  a^five-story.  150xl60-ft.  warehouse  on  Sixth  St. 

Estimated    cost.    $125,000.  .    ,   .„   „„^» 

iH«ho  FalU    Idaho— A  500-bbl.  flour  mill,  estimated  to  cost 

$75  000    wTll    b^    cons^cted    soon    by    the    Western    Milling    & 

^'Tattle?  Wa-h.-(Official)-Bids  will  be  received  abo^t  July 
1   for  the   construction   of   a   four-story    4»xl08-n.   reintorcea 
b/l^^osV\^^'$To.O^O°J.  ^'}.\b"b"lf^GlS?d".^^n^y^  gl°dg..^i^^Ar1{i. 

?o^R^^^l^Sy;rrrata°rsSr,rrrcr"E^stUat^d^S.^$3lto^O. 

house.  „_,,«      TVio  "^nn  Fernando  Lemon  Association 

£a  Manda.  Calif-  Is  Arch.  construction    of 

B^C      The  es^in?at?d  c'^st  isT7O0':000.     E.  D.  Cassedy.  Ch.  Engr.. 
■Rd    of  Grain  Comrs.,  is  in  charge. 

ra"SVc?o%v°T„'S'cH5lBffilN"s.u.'h  "fend.  ,n«. 

arines. 

FEDKR.4L  GOVERTVMENT  WORK 


..■   -  f.««o -Roston    Mass. — Bids  were  received  .Tune 

T.oromotlTe  ^^'""^E'V'^.nW  nocks   Navy  Dept.,  Washington, 

lirowning   Co..    Cleveland     Ohio,    \'^^^:^-■^^^l\°^^^^^,    Bay   City. 

^^Si^^X^n^r^'ci^^^^^.^'^-     Noted   Juno   3. 

,   _.      ,    „ v'oto'  Vork     N    Y  — Bids  were  received 

Md..  $150.r,00;  'Tb'Odoro  Sniith  &  Son^  wis  $210,000;  Elli.ott 
$1firt.B40;  R"''y^"«  C''^-  ^T?n  \VmirV  Md  $175.2r,0:  Marlon  Steam 
Machine   Corporation     Bait  more     i"  '^^  ^"^  •  ,147,275.  and  Tlm- 

^{•h";"!L'^ nady:''Br"io'ii;°n. *J?72-;2i'9.'^ aUeTnate'  $1^3.049.      Noted 

Handy  Hook    »«  f"''";;„\.,hV„Viton«  wiVhout   using  (Jovernmen 
crnment   U.K.,   (h)   '"'"'.„„;     f„,.ni«hcil    t>v    the    C.overnment 
K.K..    (c)    for    unloading    «'""*''j'\'J''^,,'.„    at    Ordnance    dock, 
lind    (d)    furnlHh    -/"rWMInra  )   r  Vn   p"-r   ton  Obrl.n    Bros.. 
Unndv   Hook.      ''"•''»  J-   \''^''"5   L.-inMiortatlnn     Co.     CO     *<>  <^->-. 

T.!rB^Vrk',r.V  •c^.Tt.T.u'V.^G^CO^  V.rmp'h.s.   T..nn..    at    ,322. 
(award-d  .ontnut).      Not.dM»y27. 

_  ..       ii„  .      i>..nn  — mds    wern     rcrelved    .liin<>    « 

.or'-rr^or.'nT/.V^  p/rop^.h^:''^^^^^^^ 
fillows:      Norcrosa   Bros.   Co..   New    YorK.   in.    i.   . 


._ „    TvT     T     SQS  4'>3-  Thomas  W.   Cissell, 

Rogers  &  Co..  Moorestown.  N  J..  $98.4-^^  >■""  panville.  111., 
Wooster,    Ohio     $11d,000:    >^    E.    Egger    &    son  wiUiam 

$9S.455:  John  Lowry  J^-.y  j^gJ-^s^'^H^F.  L.  Hummell,  Read- 
H    Fissell.  New   York.  N.    i.,   *»»,»'».   "■ 

ing,  $97,634.     Noted  May  6^   p  _The  contract  has  been  award- 
+BoiIers— Washington,  l^C.—The^ontraci.  J3I.SOO. 

!o^^?n?t-^l^i^nr^oifer^'ilrTh^A?n\>^ranIrort   -Wafren." 
'"'^^Mae^i./r.-Washington     D^^C-B^ 

5  by  the  r>ePartment  of  th^  interior  ^^^_^^  ^^^^^^  ^^ 
and  coal  and  ash  handling  macninei>  Washington,  aj 
the  Government  Hosp.t^alfoi  the  l""^"„^^i^^.,„d  ash  handling 
rcT;n^;ryVTc)!=^^alt^eV'i^'^-Jo     item     (b^ 

??i^xn}'f^v?,^..'pHtXufg'h^le•;;|.":^'a^7$is.^o^ 

6  Equfent  CO..  Bridgeport  Penn  <^,\J'^^^-^,'^^„"_%/^^)^. 
Stoker  Co  of  America.  H^^'-J'^.^^^^^h  Beaumont  Co.,  Phila- 
$19,513;  alternate  bid.  $1!^.dOO  j^btto-  (e)  $22,500;  alternate, 
delphia.  Penn.,  (b),  «-l-OJ>"-/^^'  *  e  '  0°  St.  Louis  Mo.,  (d). 
$21,300:  Bayer  Steam  ^ooVBJo^''*^'^  f)e'troit  Mich.,  (a),  $1925; 
$2600;  Diamond  Po^v^r  Spec.a^^j,  Co  DetroU^Micn  ^  '1,^9^0. 
SpeciaUy  E"ginee^ring  Co..  PhUadeipn^a,  ,  520.475: 
(e)  $750:  Link-Belt  eo,  fniiaufipiii^»,  sit;s50-  Murphy 
National  Stoker  Co,  Washington  D-^f  iJs^f  >i5faV^tinaf-Daviess 
Iron  Works,  Detroit,  Mich.,  (a),  *>'•."'"•=  g^uo ,  (c),  $2587; 
Engineering  &  Construction  Co.,  St  L^u^,  W"  •  jjj^^^o  (e). 
Guarantee  Construction  Co.,  ^t^J^^i°'^'\'iich  (a),  $14,850:  Carl 
$14,607:    Detroit    Stoker    Co      Detroit,    Mien,     ty,    '518,950;     (c), 

|\'l,IIS^:"'La"cl^de'^°Chrl^^-  C^a%^  pTo°d^c^ts  Co-^S^  Loui.  M^      (a) 
lllsSi  fnT^Vviy°Fe?SfsSr&'o".fc^ncin^nlTi,l?iio;  (b)   $26,400^ 
'^^•o^La^te^Washington,  DC-Bids  adven^^^^^^ 
June   9   by  the  Bureau  of  Ordnance,   .Navy  Jjep^^^^^^  ^^^.^ 
?oo^n;Su'"l>N'lTn^"r?ler'\^o°peS'c'etta^n   imp'ortant   changes 

in  specifications.  ...  t\     e-      tvip    pnntract 

+Remode.ing    Hospital-Washington,    D.C-T^^^ 

i^v':arcird°'t'^d'"t1ie''^DEVRSiT"H&rTIN^    CO..    Washington,    at 

$9596.     Noted  May  20. 

„.     ..•       .„„    T^    c Bids  will  be  received  until 

Shpnbbery-^.ashington    D    C.-Bids  wiu^      ^^^^^^    ^ 

10  a.m.,  July  .,  by  James  A^  DC  for  Planting  trees  and 
Treasury    Dept..    Wash  ngton.    u.    ^-,        j    buildings    at    New 

Sr,'^C?^n.!*a°;;d  Kbo^^o  V^^rNJrth  Adams.  Mass. 

.  .       .„       T->    c Ttids   were   received   June   »    oy 

Steps— Washington  P^„C.— Bids  were  r«  replacing  with 
the  Superintendent  of  the  U  S  Capuo^  capitol,  as  follows: 
pew  material  the  eastern  steps  of  the  L^  ^j^^^  jP^q  Beaver  Dam 
Cranford  Paving  Co     Washington,  DU.,»iy^»""^  g^^^^ 

marble;.    Thomas    Ri'ey.     Pb.lacl<^lPbia.     1  enn^,^^»^^,^^^  ^ 

Mountain  granite:  \t'^'^°"\,;y^'l°'M„rble  Co..  Grant's  Ferry 
$7600.  Vermont  marble;  -i^'ab-J^^i^^^^^^  marble;  Hilgartncr 
(Grant  post  office).  Ala..  $10,000    Ai^o^n^  marble;  J.  E, 

Marble  Co.,  Baltimore  Md.$ll.oOO,±ieavei^  ^^^^^  Mountain 
Smith  Cut  Stone  to.,  Mt.  A'O.  '^-  ^■.  *  •  ^  $9620.  Cherokee 
granite;  Arthur  Cowsill,  Washington  IJ.  "-j-  *  ^9  'Tennessee 
marble:    $9120,    Stone    Mountain    granite      ♦  11,^"^  ^^^ 

marble;    $11,220,    l>u"i'^erston    marble      $iu.<>»n         jj^rble  Co., 
marble,  and   $9644    Am.cololam^blc,  Beaver  i^        ^^^^^^^ 
Baltimore.    Md..    $10,9,d,    Blueitiage   jia  Cherokee  Georgia 

$9495,  Cherokee  Georgia  marble,  A    and  $8»93c  .^roy 

marble,  B:  Norcross  Bros.  Co..  TV  orcester    ni.;^     ,  *  marble: 

granite:    $13,368,    Georgia    marble      $1^.3bSN  em  ^    ^    ^ 

$16,800,  Concord  granite    and  |/^'.?,<'"',*\"6'oo     co"''°'"'*    granite, 
G.    A.    Williams,    New    ^prk,    N.    V.    $ll.60^.    ^."i.^   marble. 
$9950,   South    Dover    marble,    and    $10,t..o,    ueo.^ 


Tools  and  Hardware-Washington  DC— Bids  wm^  b^e 
^rtinr'?.?>^^^^a!.'h■^•gt■'o"n?  f^r  !?Jinirs1.i?rtools  and  hardware 
for  the   fiscal   year   1916. 

building  ways  at  the  ^/?\>„\,=J,"^;'e  high- jib,  trolley  type. 
^.oi:^  H^^{lnr5;?kcl^i;ygrC^^ela^^.,^^  ^^^J^^. 
fve^f.^it^  ^.•?ievlf.?nd.^t^,io^°$to.600;  \ic^j:\-ir"^nterstate  Co.. 
Bedford,  Ohio,  $19,800.     Noted  May  6  and  13. 

Roonn«  Material-Atlanta    Ga-BWswej^yceW^^^^^ 
Superintendent  of  I'rlsons.  DfPt-  ot  ^{Jfly^'s    penitentiary.  At- 

90110  lb  •  cement.  $4.S6  per  100  lb..  -A.  t,.  ""■".,.,■,  t  Wnneer- 
CI?>Vn.'y:  $36  fo^r  e'?,^tlc  roofing  cemen^  "$  ^os'^fo?  mUulfnd 
ford  Brass  .t  Copper  Co.,  New  \orK,  rs.    i .,  *-<^"- 

Corporatli.n.  Ballimore.  M d  V* '  V.'  ,"  '  v,,r,l  ('harleston,  S.  C. 
sonlllle,     Kla..    $10..V11.     C.     S      ^av  v     \  ar    .    <  har^es.on  ^^^ 

$13,700;  Wilmington  Iron  TV  ork.^  n.  ,  JI7  400-  Dravo  Con- 
Pusey  &  Jo"7,,,C"..  \V  '"V."!:  ""io43r,'.'  vAlK  &  MURDOCK 
SV5.rkitrV^stoi:''^:'c.:^$i"24V'(V:waVclid-c^n^ract).     Noted  Apr. 

29 

enlargcnient. 

1H.:NNIS0>?.  at  $11,370.  for  666,000  yd.  of  lev.-o  woik  on  the 
Heulah    luvec.      Noted   Juno    3. 


.Imif    i:.    lillT) 


!•:  N(i  I  N  K  K  l{  I  N(i      N  K  W  S 


.■{5r 


Al-pvrr  Wurk — M<<in|ihlM.  Ti'im. — HUIm  woro  received  Miiy 
•26  by  MitJ  i:  M  Miirkhiiiii.  Mi-innlilii.  tor  li'Vnn  wiirU  In  (a) 
IpiHT  SI  I'liiiiil-',  (h)  1,1. wir  Si  Kdiii.Im,  iimiI  («•)  Wlill.-  HIv.  r 
IfVi'f  ■lixirlitH,  UH  follown:  N.  C.  WIIIIiiiun,  Mllllklii.  Im.,  (c) 
$13i;,r>i.i;;  VkIo  ^^  IdaKim.  Clil.'UKo.  III.  (til,  (l>)  flKl.llii,  ll-r- 
iiiliM  (•(!..  I.t.l.,  N.w  Orl.iiiiH.  1,11..  (II)  IMl.K.O.  i;.  .1  .Si.itt.  HI. 
I.ouIh.  Mo.  u>)  $-l-N.l«ii;  S  M  Miixli.  .\li'iii|ililH.  Ti'iiii  ,  (ii),  (li) 
J.OS.TS:::  S,  K  HukIx-m.  VI«k»l«iirK.  .MlKx.  (.)  $i:i'.t,:i4(t.  KopiT 
i;i-o«.,  MennihlN.  Tfiui  .  (ii).  <li)  $2::i.7L'<  (iiarl).  J.  II  <'"ry, 
.MoiiiphlM.  TriiK,,  (l>)  ll'.il.lC.I  (part);  ()kI''n1'.v  ('<iii»lriic-tloii 
Co..  .M<'ti)pl>lN.  ((»).  ('•)  ?:i7:i.'.'r.4  (ri-cunitiKMiiliil  for  ariTpliinco) ; 
W.  II.  I>.iinlf<i>n.  .M.-mphlN.  (!■)  f  2.11.ii'.'4 ;  11  It  MImiiUIn  I..v.o 
I'o.,  VI>'KHl>\irK,  .Ml^<-.  (a)  IlllU.T  i «;  M  C.  CoiitiorH  &  Co.  Chl- 
<  UKO.  III.,  (Ill  Jir>,.ri);  Jackiion  ('(iiiMlruol  Ion  Co.  Nalrln'«, 
MlM8..  (l>).  (i)  J:i:"'.MI;  SomhIouk.  WalU.T  *  IIIll,  UriiiiKtt.). 
l.n..  (II).  (Ii),  II')  J'.l.'.'Ti;  l<t>i)iliiniiil.  Clark  *  Co.  Illi-kinnn, 
Ky.,  U>).  (I)  $;IIIM:'.s:  I{.  I,  l,f..iiaril.  M.tnphlH,  (a).  (1.)  »«:.(>,- 
■219;  Uo<lK<r.s  llroH  .  Mrinphl».  (a).  (1.).  (<•)  Hfili..li;i).  ,\I.  Taii- 
si-y.  ArkaiiNaH  Cllv.  Ark..  (li>  V'''.''-"  (pari),  Krid  M.  Crano 
Co..  Diiiaha.  .\«>l)..  (a)  $4";t.M.'.;  Moiiavcii  .M  l)al<-y.  I.aki-  I'rovl- 
di'iioi'.  La.,  (o)  JlKl.MDO;  i;<-or»(u  !•'.  KamHi^y.  Mmiplils.  (a) 
Jfi7.!>20;  W.  T.  ,\:  i:.  .M  l.owrainc  Ar  Co..  Memphis,  (a),  (c) 
J:n..S!t6;  J.  A.  Hurt.  Hon.l  *  McMurray,  CiuniiUoii.  MImn.  i<) 
Jl33,;.4!);  Caiiirroii.  Jov<-i  Ai  Co.  KcokdU,  Iowa  (a)  Jir.l.NIT ; 
Craiit.  .SiiiKli  .<i  Co.  *  l.ooUrr.  Koinr.  N.  Y..  (a)  J3'.ir..fi.S0;  Koach, 
Stnii.xcll.  I.owrancf  Hro.x.  &  Co..  M.mim>1>I».  (").  (1>).  d')  J72r>,- 
;(!.%;  Miiiian  Hroa.,  MoinpliLi,  (li)  $1  lls.l  M ;  J.  iM.  Sullivan.  New 
(.irli-ans.  I,a.,  (c)  Jl.s:t.:ii:i ;  Cliiu<l(>  Ciinuulii.M.  Oakland.  Calif., 
(a)  J30S.i:iO:  C.  C.  A.Urhol.lt.  rortaK.vlllr,  Mo.,  (b)  JIHl.KU). 
and  Hon.lurant  Conalruitlon  Co..  HUknian.  Ky..  (a)  J320.4S3. 
Not.d   May    f.. 

+  l>rrilKe — Loulsvlllo.  Kv  — The  contract  for  constructing 
tin-  "NoUu  Klvor"  dr.-.lm-  lias  been  awarded  to  the  DUAVO 
CONTU.VCTINU  CO..  I'lttsburKh,  I'onn.,  at  $y375.  Noted  Apr. 
21'. 

Mrtnl  Work — Milwaukee.  Wis. — Rids  will  be  received  until 
2  p.m.,  June  21.  by  the  URhthouse  Inspector,  Milwaukee,  for 
metal  work  for  the  steel  tower  of  the  MantstQUc  Light  Sta- 
tion 

IluililliiKT — Toniah,  Wis — Miller  &  Lamb,  Tomah,  was  low 
bidder  at  $;i9ei  for  constructing  a  brlok  bulldln»!r  for  em- 
ployees at   the  Tomah   Intllan   Agency. 

School — Crow  ARency,  Mont. — Bids  will  be  received  until 
2  p.m.,  June  30,  by  Cato  Sells,  Comr.  of  Indian  Affairs.  Wash- 
iuKton.  D.  C,  for  constructing  a  brick  school  and  installing 
heating  systems  In   th<-   two  dormitories. 

•f-^^Dike — Waverly,  Mo. — The  contract  has  been  awarded  to 
the  KANSAS  CITY  BRIDGE  CO.,  Kansas  City,  at  $7.5,350,  for 
constructing  timber  crib  on  the  Missouri  River.  Noted  Apr. 
29. 

Voitt  Office — Webb  City,  Mo. — Bids  will  be  received  until  3 
p.m.,  July  2t>.  by  Janiss  A.  Wetinore.  Act.  Superv.  Arch.  Treas- 
ury Dept..  Wasliinuton.  D.  C,  for  constructing  complete  the 
U.    S.    post    ollico   at    Webb   City. 

RemodrllnK:  Court  IIoiinc — Galveston,  Tex. — Rids  will  be 
received  until  3  p.m..  July  14,  by  James  A.  Wetmore,  Act. 
Superv.  Arch.,  Washiimton.  D.  C,  for  remodeling  the  U.  S. 
court  house  at  Galveston  and  for  remodeling  the  post  office 
and   custom   house. 

Oil  Uurniufc  Plant — Port  Townsend,  Wash. — Bids  will  be 
received  until  3  i).m.,  June  24,  by  James  A.  Wetmore,  Act. 
Superv.  Arch..  Washinf::ton,  D.  C,  for  an  oil-burning  plant 
for  heating  boilers  in  the  U.  S.  Marine  Hospital  at  Port  Town- 
send. 

+StorehouMe — Puget  Sound.  Wash. — The  contract  has  been 
awarded  to  MARTIN  DU(",AN.  Seattle,  at  $36,513.  for  con- 
structing a  storehouse  at  the  Naval  Station.  Noted  May  6  and 
June    3. 

Lumber — Seattle,  Wash. — Schwager-Nettleton  Mill  Co.,  Cobb 
Bldg.,  Seattle,  was  low  bidder  at  $15,863  for  supplying  lumber 
to  the  Alaska  Engineering  Commission,  Seattle,  for  construc- 
tion work  on  the  Alaska   R.R. 

Buildiiif; — Ft.  Mason,  Calif. — Bids  will  be  received  until  11 
a.m.,  June  19,  by  the  Quartermaster,  Ft.  Mason,  for  construct- 
ing  a   concrete   ward   at   the   Letterman    General    Hospital. 

+Wnter  nnd  Sewer  Syntemti — San  Diego.  Calif.^ — The  con- 
tract has  been  awarded  to  the  POWER  EQUIPMENT  CO., 
Rialton  Bldg.,  San  Francisco,  at  $10,650,  for  constructing 
water  and  sewer  systems  at  the  Naval  Station.  Noted  May  20 
and   June   3. 

LocomotiveM — -Panaina — Bids  will  soon  be  received  by  the 
Purchasins;  Apent.  Panam.-i  Canal.  Washington,  D.  C,  for  fur- 
nishing  12   towing   locomotives   for   the    Panama   Canal. 

Standpipe — San  Juan,  Porto  Rico — Bids  will  be  received 
until  IQ  a.m.,  July  9,  by  the  Quartermaster  for  constructing 
a  70,000,000-gal.  steel  standpipe  or  tank  and  trestle,  at  Mt. 
EI  Morro. 

MISCKLLAXEOLS 

TankN — Chelsea,  JIass. — The  Mexican  Petroleum  Co.  will 
erect   six   storage   tanks   on    Eastern   Ave. 

+Dredf;in«!r  and  Riprap — Gloucester,  Mass. — The  following 
are  the  bids  received  by  the  Board  of  Harbor  and  Land  Com- 
missioners for  the  dredging  of  a  six-foot  channel  in  Mill  River, 
385  ft.  long  and  60  ft.  wide,  and  for  the  construction  of  an 
earth  dike  on  the  west  hank  of  the  Connecticut  River  for  900 
ft.;  also  for  depositing  1950  tons  of  broken  stone  for  a  riprap 
wall.  For  Gloucester  channel,  item  1  is  for  dredging  and  item 
2  is  for  the  removal  of  boulders  ixceeding  one  cu.vd.:  John 
H.  Gerrish.  32c.;  $f<;  RAY  STATE  DREDGING  CO..  .295c.;  $9 
(awarded  contract):  Eastern  Dredging  Co..  31c.;  $9.  For  the 
Connecticut  River  work,  item  1  is  for  the  dike  and  item  2  for 
the  stone:  Wav  &  Cecilli.  $1.25;  $2.40;  Rivers  ^  Young,  73c.; 
$2.55;  C.  M.  L.Ach,  9ac.:  $4.53;  DANIEL  O'CONNELL'S  SONS, 
SOc;    $1.7s    (awarded   contract). 

Motor  Kire  .\pparntun — Lowell,  Mass. — The  city  has  ap- 
propriated $15,000  for  the  purchase  of  motor  fire  apparatus. 
Dennis    J.   Murphy   is   Mayor. 

•f  Schooner — Weymouth,  Mass. — The  contract  for  construct- 
ing a  10.000-ton  freight  schooner  for  the  Edwin  F.  Lucken- 
baels  Co.  has  be.  n  awarded  to  the  FORE  RIVER  SHIPBUILD- 
ING  CORPOR.\TION. 


^.Mnuaolrum — Newark,  N.  Y. — Th«  Rcneral  contract  for 
•'rectlMK    a    nuKiHoleuiM    to    rontiilii    140    cryptN    lit    tlH<    Willow 

Ave     CcMnleiy    Iwih    I ii    awarded    to    K.    II.    KIKVI'IUT.    Hlof.in- 

vllli-.  Ohio.  Stib-conliai'lH  wen-  awarded  jih  follown  <ir:iiil(ii 
work,  SAItCDNT  GHANITK  Co.  .Ml.  Ally,  N,  < :. ;  marble  work. 
VKIlMiiNT  MAUIII-K  CO,  I'rortor,  Vt.;  bronsie  work,  DKTIIOIT 

MAiisoi.i;r.\i   i;Qiir,Mi:NT  co. 

4-i'ntillon  N.w  Yoi  k,  N  V.  — (HorouKh  of  Uronx) — Olll- 
clal)-  Th.-  .'oiiliart  for  coiiHlructlliK  "  ooncretn  puvlllon  lit 
UlvurHl.le  lluMplliil.  .Noitli  llrothur  Idlaiid,  Iiiih  bouii  awarded 
to    KKLLV    A     KELLY     12lh     Ht.,    Lohk    iNlund    City.       Noted 

May    13. 

Ncrcculnun,  'I'rnp  Hock,  I'.tv. — New  York,  N.  Y. —  (floroUKh 
of  Iti.ioUlviii  -(Olll.lal)  I'.I.Ih  will  b.'  le.olvo.l  by  the  Doparl- 
III.  Ill  .>r  l-aik.M,  .Muni.  Ipal  ISI.Ik..  .Maiiliatlan  until  3  p.m.,  Juno 
2.4,  for  the  follow  Iiik:  LIiiivhIoiiv  Hcr.M-iiliiKH  to  I'roHpect 
Park;  trap  roi-k  lo  Ocean  i'lirkwiiy  and  Ave.  1';  Cow  Buy  Hund 
iiiid  gravel  to  ProHpect  I'nrk  nnd  the  gruvol  pit.  Ocean  Park- 
way  aii.l   Ave.    I". 

I'nvlllon  -.N'.-w  York,  N.  Y. — (Borough  of  Brooklyn) — 
(Olll.lal)  Th.'  r..l|.i\vliik'  .ire  the  blrls  r.-.elvc<l  bv  the  Board 
of  Health  for  the  coiiHli  uctloii  of  u  pavilion  at  the  KlngHton 
Ave.  IloHpltal:  Itenedelto.  Clark  &  Nugoiil,  $7.3,614;  C.  L. 
Doolcy  Inc.,  $N().K97;  T.  J.  W.ilerH,  $71,800;  John  T.  Brady, 
$73,510;  William  Flanagan.  $77,350;  Marble  Arch  Co.,  $87,000; 
Joseph  KresHl,  $73,400;  H.  (.;.  .Stowe  Construction  Co.,  $79,- 
SSO;  (1.  H.  Ma.karoy,  $78,086;  James  McArthur  Co.,  $82,417;  R. 
II.  Ilrown,  $74,312;  Harvy  AbraiiiH  fi  Melius,  $83,400;  Kelly  & 
Kelly,  $77,800;  T.  J.   Fearon,   32   Broadway,    $06,972. 

^Suhway  Station — New  York.  N.  Y. — ^Borough  of  Brook- 
lyn)— The  conli.ict  has  been  ;iw:iiiled  by  thi;  Public  Service 
Commission,  l.'i4  N:issau  .St.  (lioiough  of  .Manhattan),  for 
the  <'onHtructlon  of  the  station  finish  of  the  Fourth  Ave.  sub- 
way, a  part  of  the  Hrojiilway-Fourth  Ave.  Rapid  Transit  R.R. 
from  center  to  Flatbush  Ave.  extension  to  a  point  on  Fourth 
Ave.,  about  150  ft.  south  of  42d  St.  to  D.  C.  SIORBER,  1123 
Broiidway    at   $40,383.      Noted    May    27    and    June    3. 

Plor — New  York,  N.  Y. — (Borough  of  Brooklyn) — The  fol- 
lowing are  the  bids  received  by  R.  A.  C.  Smith,  Comr.,  Docks 
and  Ferries,  for  building  a  new  pier  at  the  foot  of  29th  ,St.: 
Foundation  Co.  (Class  No.  1),  $147,400;  (Class  No.  2),  $8977; 
(total)  $156,377;  McHarg  Barton  Co.  (total),  $122,587;  W.  B. 
Seaver,  $14,5,384;  $10,687;  $156,071;  Snare  &  Triest,  $118,720; 
$8550;  $127,270;  Henrv  Stears,  17  Battery  Place,  $107,000;  $9148; 
$116,148;  Riverside  Contracting  Co.,  $115,816;  $9832;  $125,648; 
Stillman  Delahnntv  &  Ferris,  $114,990;  $7994;  $122,984;  G.  B. 
Spearin,  $124,991;  $10,877;  $135,871;  New  York  Submarine  Co., 
$123,498;  $8550;  $132,048;  Phoenix  Construction  Co.,  $123,897; 
$8550;  $132,447.      Noted  May  6  and  June   3. 

Canal  Improvement — New  York,  N.  Y. — (Borough  of  Brook- 
lyn)— Tlie  Board  of  Estimate  has  made  an  appropriation  of 
$80,000  for  the  improvement  of  Mill  Creek  Canal.  The  canal 
will   be   dug  to  a   width   of   300   ft. 

Dredging — New  York,  N.  Y. —  (Borough  of  Manhattan)  — 
(Official) — Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of 
Docks.  Pier  A,  P,atterv  PI.,  for  dredging  for  the  Riverside 
Park  improvement,   West  87th  to  West  93d  St.,   North  River. 

+KemovaI  of  Street  EneroaehmcntH — New  York,  N.  Y. — 
(Borough  of  Manhattan) — (Official) — The  contract  for  the  re- 
moval of  street  encroachments,  etc.,  at  Public  School  No.  86, 
Lexington  Ave.  and  96th  St.  has  been  awarded  to  C.  L. 
DOOLEY,  257  Adelphi  St,  (Borough  of  Brooklyn)  at  $9669. 
Noted    June    10. 

Motor    Fire    ApparatuH — New     York,     N.     Y. —  (Borough     of 

Manhattan)  —  (Ofiicial) — Bids  were  received  for  furnishing 
and  api)l.ving  26  two-wheel  gasoline  tractors,  16  for  fire  en- 
gines and  10  for  hook  and  ladder  trucks,  from  James  Bovd 
&  Bros..  Inc.,  at  $84,760,  and  the  Front  Drive  Motor  Co.,  Ho- 
boken,  N.  J.,  at  $86,680.     Noted  June  10. 

Screen  Work — New  York.  N.  Y. —  (Borough  of  Richmond)  — 
(Oflicial) — IJids  will  be  received  until  June  22  by  the  Depart- 
ment of  Public  Charities,  Municipal  Bldg..  Manhattan  for  the 
installation  of  certain  screen  work  on  the  windows  and  bal- 
conies of  various  buildings  of  the  Sea  View  Hospital.  Noted 
May  13  and  27. 

Fire  Station — Newark.  N.  .T. — The  Board  of  Chosen  Free- 
holders have  rejected  all  bids  for  the  erection  of  the  fire 
station  at  Overl)rook  Hospital. 

Grand  Stands — Newark,  N.  ,T. — All  bids  were  rejected  June 
10,  by  the  Essex  County  Park  Commission  for  constructing 
two  grand  stands,  one  ISS  ft.  long  and  the  other  225  ft. 
totaled  $45,019  for  the  ISS-ft.  structure  and  $54,205  for  the 
225-ft.  structure.     Noted  May.  20. 

Motor  Fire  ApparatuM — West  New  York,  N.  J. — The  follow- 
ing are  the  bids  received  by  the  Town  Council  for  furnishing 
fire  apparatus:  Front  Drive  Jlotor  Co.,  Hoboken,  N.  J.,  $8200 
for  a  75-ft.  Seagravc  aeri.al  truck  and  $8650  for  .-in  .Vhrens-Fox 
triple  combination  pumping  engine:  American  L;i  France  Fire 
Engine  Co.,  $11,000;  $9400;  $11,500;  Seagrave  Co.,  Boston,  Mass., 
$12,930;    $16,200.      Noted    May    20   and    June    3. 

+Motor  Fire  Apparatu.x — West  Orange,  N.  J. — The  contract 
for  furnishing  the  city  with  a  triple-combination  motor  chem- 
ical wagon  and  a  motor  driven  hook  and  ladder,  has  been 
awarded  to  the  AMERICAN  LA  FRANCE  ENGINE  CO.,  Elmira, 
N.   Y.,  at   $14,500. 

Swimming  Pool — Philadelphia,  Penn. — Bids  will  be  received 
until  noon,  June  17,  l)y  the  Board  of  Recreation,  City  Hall, 
for  building  a  swimming  and  wading  pool  at  Waterview 
Recreation   I'.ark. 

+Memorinl — .Shepherdstown,  W.  Va. — The  contract  for  the 
erection  of  :i  granite  memorial  to  James  Rumsey  has  been 
awarded  to  the  FORBES  GRANITE  CO.,  Chambersburg,  Penn., 
at    $15,300. 

Drainage — Holly  Hill,  S.  C. — Bids  will  be  received  by  the 
Board  of  Rum  Neck  Drainage  Commissioners,  until  June  22, 
for  constructing  a  canal  about  five  miles  long.  The  work 
requires  about  14,740  cu.yd.  of  excavation.  M.  L.  Breland  is 
Chn.  of  Bd. 

Dralnagrc — Bartow,  Fla. — The  date  for  receiving  bids  by 
the  Peace  Creek  Drainage  District,  77  Main  St..  for  construct- 
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Ing  about  142  miles  of  drainage  ditches,  has  been  postponed 
until  July  1.  C.  G.  Elliott,  McLachlen  Bldg.,  Washington,  D. 
C,   is  Ch.  Engr.     Noted   Feb.   2.5  and   May   6. 

Wbarres,  Docks — Pascagoula,  Miss. — A  bond  issue  for  $17,- 
000  has  been  passed  for  the  purpose  of  constructing  public 
wharves    or   docks. 

Levee  Work — New  Orleans,  La. — (Official) — Bids  will  be 
received  by  the  Board  of  Commissioners.  New  Orleans  Court 
Bldg..  until  3  p.m.,  June  22,  for  the  following  work  along  the 
Mississippi  River:  Levee  work  from  Southern  Pacific  R.R. 
terminal  to  U.  S.  naval  station.  Fifth  District,  right  bank  of 
river;  Aurora  levee.  Fifth  District,  right  bank  of  river;  levee 
work  upper  Stanton,  Fifth  District,  right  bank  of  river;  filling 
in  borrow  pits,  U.  S.  Government  depot  to  lower  end  of 
Audubon  Park,  Sixth  District,  left   bank  of  river. 

Telephone  and  Telegraph  Equipment — Cincinnati,  Ohio — 
Bids  will  be  received  b.v  Ernst  Von  Bargen.  City  Pur.  Agt., 
City  Hall,  until  noon,  June  28,  for  furnishing  police  telegraph 
and  telephone  central  office  equipment  and  police  and  lire 
alarm   boxes. 

Bath  House — Cincinnati,  Ohio — Bids  will  be  received  by 
Philip  Fosdick,  Dir.  of  Pub.  Ser..  until  June  17  for  building  a 
concrete  bathouse,  estimated  to  cost  $28,000.  Louis  G.  Dittoe, 
Provident   Bank  Bldg.,  is  Arch. 

Rctainiuf;  Wall — Cincinnati,  Ohio — Bids  will  be  received 
by  the  Board  of  County  Commissioners  until  noon,  July  2, 
for   constructing  a    retaining   wall.      Albert   Reinhardt   is   Clk. 

Pavilion — Cleveland,  Ohio — Bids  will  be  received  by  the 
Commisisoner  of  Purchases  and  Supplies,  Room  511,  City  Hall, 
until  noon,  June  23,  for  the  construction  of  a  pavilion  in 
Rockefeller  Park.  Specifications  may  be  obtained  from  F.  H. 
Betz,  Arch.,   420  City  Hall. 

Retaining  ^Vall. — Loveland.  Ohio — Bids  will  be  received  by 
the  Board  of  County  Commissioners,  Cincinnati,  until  noon, 
July  2.  for  constructing  a  retaining  wall  on  the  Little  Miami 
River. 

Levee  Embankment.  Kte. — Midletown,  Ohio — Bids  will  be 
received  by  John  I.  Miller,  Supt.  of  Pub.  Wks.,  Columbus, 
until  2  p.m.,  July  2,  for  building  a  levee  embankment,  a  con- 
crete culvert  an(i  repairing  concrete  spillway,  at  the  Umben- 
hauer  farm  at  the  State  Dam,  north  of  Middletown. 

+L.evee — Piqua,  Ohio — The  contract  for  the  construction  of 
the  Shawnee  levee  has  been  awarded  by  the  County  Commis- 
sioners to  the  OHIO  MARBLE  CO.,  Piqua,  at  $17,633.  L.  P. 
Knoop   is  County   Engr.      Noted  June   3. 

Levee  Improvements — New  Albany,  Ind. — Samuel  T.  Mann, 
City  Engr.,  is  preparing  plans  for  improvements  to  the  levee. 

+Fire  Apparatus — Terre  Haute,  Ind. — The  Board  of  Public 
Safety  has  awarded  the  contract  for  furnishing  three  combi- 
nation hose  and  chemical  motor  cars  and  one  automatic  75-ft. 
aerial  truck  to  the  SEAGRAVE  CO.,  Columbus,  Ohio,  at  $24,950. 
Noted   Apr.   22. 

^Levee — Cairo,  111. — According  to  press  reports  the  contract 
for  the  levee  and  ditch  work  in  the  Clear  Creek  Drainage 
and  Levee  District  and  the  North  Alexander  County  Drainage 
District  has  been  awarded  to  the  CANAL  CONSTRUCTION  CO., 
at  $218  922.  The  district  lies  in  both  Union  and  Alexander 
Counties,  and  about  22,912  acres  of  land  will  be  reclaimed. 

Steam  Shovel — Chicago,  111. — Bids  will  be  received  by  W. 
R.  Moorhouse,  Comr.  of  Pub.  Wks.,  until  June  18  for  furnish- 
ing and  delivering  a  revolving  steam  shovel  f.o.b.  cars  May- 
fair  siding,  Chicago,  Milwaukee  &  St.  Paul  Ry. 

Levees — Springfield,  111. — The  State  Legislature  has  appro- 
priated $45,000  for  completing  levees  at  Cairo,  Mound  City 
and   Shawneetown. 

DrainaRC — Baraboo,  Wis. — The  following  bids  were  received 
for  constructing  a  drainage  system:  Sweeney  Bros.,  Reeds- 
burg  $13,800;  Pastoret  Construction  Co.,  Duluth,  Minn.,  $16,000; 
Thornton  Bros.,  St.  Paul,  Minn.,  $16,600.  H.  E.  French  is  City 
Engr. 

^RetalninR  Wall — Milwaukee,  Wis. — The  contract  for  con- 
structing a  retaining  wall  in  Lake  Michigan,  about  1000  ft. 
in  length,  has  been  awarded  by  the  Park  Board  to  A.  H. 
VOGEL,  at  $17.69  per  ft. 

Speedway — Des  Moines,  Iowa — The  Prince  Speedway  Co., 
Des  Moines,  will  construct  a  one-mile  speedway  at  Valley 
Junction. 

Dlteh — Buffalo,  Minn. — Bids  will  be  received  by  John  A. 
Berg,  County  Audr.,  for  constructing  County  Ditch  No.  24, 
also   lateral   No.    1. 

+nitchen — Jackson,  Minn. — The  contract  for  constructing 
judicial  ditch  No,  31  has  been  awarded  to  WILLIAM  NEUMAN, 
Lakefleld,  at  $17,300,  and  for  judicial  ditch  No.  37  to  C,  R, 
MITCHKL,  Lakefleld,  at  $6953,     A,  D.  McKlllar  i.s  County  Audr. 

Municipal  Improvements — Kansas  City,  Mo. — The  city  has 
voted  to  issue  $4,560,000  in  bonds  for  various  municipal  im- 
provements.     Noted  Apr.   29. 

Levee — McGehee,  Aik, — Press  reports  state  that  the  tax- 
payers In  the  Cypress  Creek  Drainage  District  have  voted 
to  appropriate  $110,000  tor  filling  In  the  gap  of  the  levee 
In    Desha    County, 

Wharves,  nocks.  Etc. — Orange,  Tex. — An  election  will  be 
held  July  20,  for  the  purpose  of  voting  $32.''), 000  In  bond.s,  to  be 
used  for  the  construction  of  municipal  wharves,  docks  and 
street   Improvements.      .Voted   June   10. 

Ditches — Port  Lavaca,  Tex. —  It  Is  reported  that  bids  will 
be  re<eive<l  until  June  22  by  K.  R.  lOdlck.  Secy.,  Seadrlft 
Drniniige  l>ist.  No.  3,  for  constructing  about  ir>  miles  of 
dltclies.  The  work  requires  about  326,000  cu.yd.  of  earth 
excavation. 

Improvements  to  Eire  Department — Temple,  Tex. — The  city 
has  voted  to  Issue  $40,000  In  bonds  for  Improvements  to  the 
fire    (leiiartnient.      Note<l    May    27. 

Pipe  Line — Muskogee,  Okla. — Press  reports  state  that  the 
Muskogee  Oil  ICi-nnlng  Co.  hiis  appropriated  $100,000  for  new 
IniprovenierilM.      A    10-mlle    pipe   lino    Is   contemplated. 

FIfc  Station — Hgden,  Utah — Bids  will  be  received  t'V  the 
City  t?ommlBslon  until  10  a.m..  Juno  30,  for  the  coiiii"  uctlon 
of  a  rire  station  at  Ninth  St.  and  Washington  Ave. 


Drainage — Tempe,  Ariz. — It  is  reported  that  $75,000  in 
bonds  have  been  voted  for  the  drainage  of  about  9000  acres 
of  land  in  Drainage  District  No.  1. 

Elevators — Seattle,  Wash. — The  lowest  bid  submitted  for 
furnishing,  delivering  and  installing  electric  passenger  eleva- 
tors of  the  "drum"  and  traction  types  in  the  King  County 
Courthouse,  was  that  of  the  Otis  Elevator  Co.,  Fourth  Ave. 
and   Seneca   St.,   Seattle.      Noted   May   20. 

Rnlkhead,  Etc. — Seattle,  Wash. — Press  reports  state  that 
all  bids  have  been  rejected  by  the  Board  of  Public  Works 
for  constructing  a  bulkhead  and  improving  Alkah  Ave.  L.  B. 
Young  is  Chn.  of  Bd. 

^Improvement  to  Dam — Oakland,  Calif. — It  is  reported  that 
the  contract  for  improvements  to  the  12th  St.  dam  from  Fallon 
St.  to  the  Lake  Shore  Blvd.  has  been  awarded  by  the  City 
Council  to  BLAKE  BROS.,  at  $27,756. 

+Harbor  Improvements — San  Francisco,  Calif. — The  South 
San  Francisco  Land  &  Improvement  Co.  has  awarded  a  con- 
tract for  harbor  work  at  South  San  Francisco  to  the  SAN 
FRANCISCO   BRIDGE   CO.,   at   $120,000. 

+Pipe — Juneau,  Alaska — The  contract  for  furnishing  about 
two  miles  of  pipe  for  mining  purposes  for  the  Gastineau 
Mining  Co.  has  been  awarded  to  the  W1LL.\METTE  IRON  & 
STEEL   WORKS,    Portland,   Ore.      The    cost    is   about    $50,000. 

Dock  Improvements — Quebec  City,  Que. — Plans  are  being 
prepared  by  the  Department  of  Public  Works  for  improving 
the   docks  at   a   cost  of   $500,000.     Work  will   soon   be   started. 

Dam — Dundas,  Ont. — Bids  will  be  received  by  C.  Karsh, 
Dundas,  until  June  23,  for  the  construction  of  a  concrete  dam, 
18x80  ft.,  for  the  Dundas  Public  Utilities  Co.,  near  Greenville. 
McPhie,  Kelly  &  Darling,  Bank  of  Hamilton  Bldg.,  Hamilton, 
Ont.,   prepared   the   plans. 

Docks — London,  Ont. — The  London  &  Port  Stanley  Ry. 
Board  plans  to  make  extensions  to  cost  about  $70,000.  Philip 
Pocock,  London  Shoe  Co.,  London,  is  Chn.  of  Bd. 

Breakwater — London,  Ont. — The  City  Engineer  is  preparing 
plans  for  a  concrete  breakwater  to  cost  about   $200,000. 

Grand.stand — Woodstock,  Ont. — The  Woodstock  Agricul- 
tural Society  will  construct  a  grandstand  on  the  fair  grounds. 
Plans  have  been  prepared. 

Sprinkler  System — Medicine  Hat,  Alta. — Plans  are  being 
prepared  for  the  installation  of  a  sprinkler  system  in  the 
Lake  of  the  Woods  Milling  Co.     U.  W.  McNeeley  is  Mgr. 

Elimination  of  Grade  Crossing — Nanaimo,  B.  C. — It  is  re- 
ported that  the  City  Council  has  approved  plans  for  construct- 
ing an  underground  pass  at  Comox  Rd.  along  the  E.  &  U.  Ry. 
The  estimated  cost   is   $20,704. 

Sprinkler  System — Prince  Rupert,  B.  C — According  to  re- 
ports bids  will  soon  be  called  by  the  Grand  Trunk  Pacific 
Ry.  Co.  for  installing  an  automatic  sprinkler  system  in  the 
carshops,  dock  buildings,  administration  building  and  470 
warehouses.     The  estimated  cost  is  $50,000. 

BL'ILDINGS 

Other  items  relalive  to  Butldtno  Construction  trill  be  found  under  the  /olloidno  hcail> 
ings:  "Industrial  Works:"  "Federal Gocernmtnt  Work"  and  " lilisceUaneous  " 

Ft.  Kent,  Maine — Bids  will  be  received  until  6  p.m.,  June 
29,  for  the  construction  of  a  dormitory  for  the  Madawaska 
Training  School.     Astle  &  Page,  Caribon,  Maine,  is  Arch. 

Boston,  Mass. — Richard  C.  Machawin,  Pres.  of  the  Massa- 
chusetts Institute  of  Technology,  has  announced  that  the  in- 
stitution will  expend  $250,000  for  the  construction  of  two 
dormitories,  and  $125,000  for  a  building  for  the  Mining  De- 
partment. 

Cambridge,  Mass. — A  six-story,  brick  apartment  block  will 
be  constructed  at  Lancaster  St.  and  Massachusetts  Ave.,  for 
the  E.  A.  B.  Apartment  Trust.  The  estimated  cost  is  $500,000. 
John   A.    Hasty,    46    Cornhill,    is   Arch. 

Lawrence,  Mass. — The  Tarbox  School  will  be  remodeled  at 
an  estimated  cost  of  $40,000.  The  work  will  be  in  charge 
of  the  Public   Property   Department. 

+Worcester,  .Mass.— The  EASTERN  BRIDGE  &  STRUCTU- 
RAL CO.,  88  Crescent  St.,  has  been  awarded  the  structural 
steel  contract  for  the  North  High  School  addition  on  Salis- 
bury St. 

Worcester,  Mass. — A  brick  addition  will  be  made  to  the 
Belmont  Hospital  to  cost  about  $50,000.  Delano  &  Fuller  Co. 
is  Arch.  George  C.  Halcott  Room  35,  City  Hall,  is  Supt.  of 
Pub.   Bldgs. 

.VllinKton.  Conn. —  (New  Haven  post  office) — Bids  will  be 
received  until  June  26  for  the  construction  of  a  two-story, 
160x200-ft.  administration  building  with  a  40xl00-ft.  wioig,  a 
laundry  building,  a  power-house  and  a  nurses'  home,  all  of 
brick  and  wood,  for  the  New  Haven  Hospital  Society.  Scopes 
&   Kenstman,  64   Main  St.,  Saranac  Lake,   N.   Y.,   Is  Arch. 

+Albnn>,  N.  Y.— FEENEY  &  SHERIDAN  BUILDING  CO.. 
164  Montgomerv  St.,  has  been  awarded  the  general  contract 
for  the  re-constructlon  of  the  Y.  W.  C.  A.  building  at  3-7 
Lodge  St.  The  estimated  cost  Is  $50,000.  Fuller  &  Robinson 
Co.,    95    State    St.,    is    Arch. 

lllnKhaniton,  N.  Y. — Bids  will  be  received  about  July  1 
bv  the  IJoard  of  Education  for  the  construction  of  a  school 
oh  Helen  St.  Sanford  O.  Lacey,  415  Phelps  Bldg.,  Is  Arch. 
Estimated   cost,    $1MO,(IOO.      Noted   May   27. 

(  atsklil.  N.  Y.  -Plans  are  being  prepared  by  M.  W.  Del 
Caiidio.  Arch.,  1910.  Webster  .\ve.,  >Iew  York,  for  the  con- 
struction of  a  four-story  convent  and  school  for  the  Fran- 
ciscan Fathers.  151  Thompson  St.,  New  York.  Estimated  cost, 
JDO.OOO. 

+('or«lnnil,  \.  Y.-  The  general  contract  for  the  construc- 
tion ut  a  I. .ink  an<l  olll.e  building  at  Main  and  Itallroad  St., 
for  the  N'alloniil  Hank  of  Cortland,  has  been  awarded  to  D.WV- 
.S(iN  llKiiS.  Union  IJldg..  Syracuse.  Estimated  cost,  $10,000. 
Mowlira,\    .Si    Ultliiner.    ,'.«    Liberty   St.,   New    York,    Is   Arch. 

Ilanncmorn.  ^.  ^.  .\n  appropriation  of  $75,000  has  been 
granleil  for  the  roii.>itructli>n  of  a  two-story  b.Ick  hospital 
at  the  State  Prison.  Lewis  lO.  Pllchor,  Capitol.  Albany,  Is 
Stale  Arch. 
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^IIuiImou,  N.  Y. — Thu  cunli'iK't  fur  tho  ccuiiKruotloii  nf  u 
(wu-Htoiy  lioHiilliil  for  ll»«>  Nrw  York  Hliito  Tnilnliiu  Sclmol 
for  (ill  In  linn  IxMMi  iiwaiclril  to  SIMON  ItrSSKK.  INC.  l.')!! 
Ilroiiilwiiv.  Now  Vurk.  KNtlnwitoil  i-ont,  |(ri,OUO.  Noloil  Nov. 
12   nixl   -il. 

^llutUon,  N.  Y.  Tlii<  lloiiril  of  ICiliioiillnii  hitit  iiwiiril«il  tliii 
coiilract  fur  tlx-  .oiniiloiloii  of  tli<<  lili'h  hcIiooI  at  Koiirth  iiiiil 
Stiiti'    St..    to    th.'     lilluitlilAN    fi>NT  ri.NC    Co.,    riil'.i     lOiist 

Main    St..    Kant    l.lItU'    I'-alln.      The    vhIIiu.i.<'<I    ront    Ih   f'.tD.OOU. 

^Ithnt-a.  N.  Y.  Tin-  MATTIIKWS  C<  iNSTIHICTK  )N  Co. 
Ali'Xaiiilfi  St..  I'l  Ini'c-ton,  N.  ,1.  Iian  Ixmmi  a\vaiili-<l  Ih.'  .'on 
trart  for  tho  coiixt riicl Ion  of  two  ilorinlturli'H,  It  ami  C.  at 
Col  11.11  H.lKhl.M.  for  Col  111.11  Ciilvcrally.  Kiiy  *  Klainli-i,  lij.. 
Ch.Hliiut  Si  .  ChllaiU-lphia.  rcnn.,  la  Arch.  KHtliiiati-.l  comI 
I200.0OO.       .\,.lo>l    A|.r.    i'.>. 

Jamratowii,  N.  ^.-  III.Ih  will  lio  lorclvcl  nhout  Auk.  Ui  for 
tho  ooiiHtrii.'tloii  of  lilt.  Id-  ..1  IJ-Mloiy  l':x|ioi<ltloii  MIcIk..  for 
tho  .lanioHlown  I-'iiriiltui  <•  I'.I.Ik.  (.'<>.,  Iiif.  lOHtliiiatoil  cOMt, 
Jlsr..OOO.      Kr.'oliurK   *:    Kl.ll-  i.    (.'Iiailakorn   HhiK-.   In   Arch. 

l.onK  llrnoh.  \.  Y.  Klil.v  .<t  IV'tlt.  Arch..  103  Park  Ave, 
Now  York.  I.m  luoiiai  Iiik-  I'laii.s  for  tho  oonslnu'llon  of  a  hovom- 
Ktory  ntldltlon  to  th.-  llotol  Troiivlllc.  Tho  oHtliiiated  cohI  Is 
J 100. 000. 

Nrw  Y»rk.  N.  \. —  (UorouKh  of  Itronx) — IMims  havo  licen 
proparoil  l>y  CharloH  U.  Moyor»,  1  ITnlon  Sq.,  for  tho  construc- 
tion of  two  llvo-storv  apartinunt  houses  at  Clinton  Ave.  and 
ISOth  St..  for  Aili-lstlno  &  Avrutlne,  71  Nassau  SI.,  New  York. 
lOstlmatoil   cost,   $i:.0,000. 

+  >>«•  York,  X.  Y'. —  (HorouKh  of  Hronx) — The  contract  for 
the  construction  of  a  four-storv  hospital  at  Italnlirliine  Ave. 
and  Gun  Hill  Ud.,  for  the  .Montllloie  Home  for  Chronic  In- 
valids, has  l.oon  nwar.lo.l  to  tho  UKUniON  CONSTUfCTION 
CO.,  1  Ma.lison  Ave..  Now  York.  Arnold  \V.  Urunner,  101  Park 
Ave.,  and  Uuchanan  &  Kox,  30  Kast  41'd  St.  are  Assoc.  Archs. 
Kstlniatod    cost.    Jl'OO.OOO.      Noted    Nov.    2fi. 

+»iv  York.  >■.  \. —  (rtorounh  of  Pronx)  —  (Omclal)  — 
KICLLY  i«i  K1:LT.,Y,  at  J.^T.IMIO,  12th  St..  I^onR  Island  City,  has 
been  awar.lod  the  contract  for  the  construction  of  a  concrete 
dormitory  for  females  at  the  Riverside  Hospital,  North 
Urother  Island.     Noted  June   10. 

Now  Y'ork.  X.  Y'. —  (norouph  of  Brooklyn) — Bids  will  soon 
lie  received  f.ir  the  construction  of  a  four-story  hospital  at 
Kockawav  Parkwav  and  Ave.  A  for  the  Brownsville  and 
Kast  New  Y'ork  Hos|>ltal.  The  estimated  cost  is  $100,000. 
Noted   June   3. 

.\tMv  York,  N.  \. —  (Borough  of  Brooklyn) — The  contract 
for  the  construction  of  a  reinforced-concrete  and  brick 
theater  for  tho  Bay  Ridge  Theater  Corporation,  4fi  Madison 
St.,  will  soon  he  awarded.  Robert  T.  Rasmussen,  999  Bergen 
St.,   Is   Arch.      The   estimated   cost    is    $200,000.      Noted    May    13. 

New  Y'ork,  N.  \. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Tracy  &  Swartout,  Arch.,  244  Fifth  Ave.,  for 
the  construction  of  a  one-story  market  building  at  95th  St. 
and  Broadway  for  Vincent  Astor.  The  estimated  cost  is 
$1,000,000. 

New  Y'ork,  N.  Y'. —  (Borough  of  Manhattan) — The  Central 
Baptist  Congregation  will  construct  a  church  at  Amsterdam 
Ave.  and  92nd  St.  The  estimated  cost  is  $425,000.  F.  M. 
Goodchild   is  Pastor. 

New  Y'ork,  N.  Y'. — (Borough  of  Manhattan) — Herman  Lee 
Meader.  Arch.,  2  West  33rd.  St.,  has  been  retained  to  prepare 
plans  for  the  construction  of  a  12-story  store  and  loft  build- 
ing to  be  erected  at  35-37  AVest  37th  St.  for  Leslie  R.  Palmer, 
6S   William  St. 

New  Y'ork,  X.  Y'. —  (Borough  of  Manhattan) — Revised  plans 
are  being  prepared  by  Edward  L.  Larken.  Arch.,  259  West  34th 
St.,  for  the  construction  of  a  21-story  store,  loft  and  office 
building  to  the  known  as  the  I'rinting  (drafts  Bldg.,  on 
Kighth  Ave.  between  33rd  and  34th  St.  Estimated  cost, 
$2,500,000.     Noted   Feb.   4. 

New  Y'ork.  X.  Y'. —  (Borough  of  Manhattan) — Jardine,  Hill 
&  Murdock,  Arch.,  3  West  29th  St.,  will  complete  plans  about 
June  15  for  the  construction  of  a  20-story  store  and  office 
building  at  30;'-313  Madison  Ave.,  and  28  East  42d  St.  Esti- 
mated   cost,    $350,000.      Noted    Feb.    11. 

+Xcw  Y'ork,  N.  Y'. —  (Borough  of  Manhattan) — The  con- 
tract for  thi^  construction  of  an  11-story  building  for  the 
Grand  Rapids  Furniture  Co..  34  West  32d  St..  has  been 
awarded  to  the  BING  &  BING  CONSTRUCTION  CO.,  INC., 
119    West    40th    St.      Estimated    cost,    $200,000. 

*Xew  Y'ork.  X.  Y. —  (Borough  of  Manhattan) — CHARLES 
LOESCH  CONTRACTING  CO.,  415  West  50th  St.,  New  York, 
has  been  awarded  the  contract  for  the  construction  of  a 
three-story  olfice  building  at  92nd  St.  near  Third  Ave.  for 
George  Ehret.     Estimated  c»et,   $60,000. 

+Xew    Y'ork,    X.    Y' (Borough    of    Manhattan) — JACOB    A. 

ZIMMERMAN.  18  East  41st  St..  has  been  awarded  the  con- 
tract for  the  construction  of  a  six-story  store  and  loft  build- 
ing  at   Fifth   Ave.   and    50th   St.    for   A.    De    Pinna    &   Co. 

+Xew  Y'ork,  X.  Y". —  (Borough  of  Manhattan) — The  con- 
tract for  the  construction  of  a  two-story,  67xl00-ft.  theater  at 
135th  St.  near  Lenox  Ave.  has  been  awarded  to  the  R.  H. 
HOWES  CONST7U'CTION  CO..  105  West  40th  St.  Jardine,  Hill 
^-  .Murdock,  3  West  29th  St.,  is  Arch.  Estimated  cost,  $45,000. 
Noted  Apr.   15. 

New  Y'ork,  X.  Y. — (Borough  of  Manhattan) — Plans  are  be- 
ing prepared  by  Harde  &  .Short.  17  West  44th  St..  for  the 
construction  of  a  10-story  technical  school  at  61  East  77th 
St.,  for  the  Finch  School.  Estimated  cost,  $100,000.  Noted 
Mar.    18. 

+New  York,  X.  Y. —  (Borough  of  Manhattan) — RTTCTITE, 
BROW.V  &  DONALD,  Maspeth,  L.  I.,  has  been  awarded  the 
contract  for  the  architectur.al  and  iron  work  for  the  new 
Arnold,  Constable  Bldg.  at  Fifth  Ave.  and  40th  St.  Noted 
Dec.   10. 

+New  Y'ork,  N.  Y, —  (Borough  of  Manhattan) — The  Strath- 
cona  Construction  Co.,  Inc.,  37S5  Broadway,  has  awarded  the 
steel  contract  for  the  12-story  loft,  store  and  office  building 
at  Fifth  Ave.  and  31st  St.  to  the  REDDEN  IRON  CONSTRUC- 


TION f'O,.  30  Church  HI.  Tho  contrni'l  for  foundiitlon  work 
and  iillInK  hnn  boon  iiwardod  to  UNDKItl'INNINC  &  KOUNDA- 
THi.N  CO.,  290  Kroiidwiiy  li.-oruo  *  ICilwiird  Hluiii,  fjOD  Fifth 
Ave,    IH    Arch.       i;Mllinalo<l    ro«l,    |.1.'.(I,0.)0.       Nolo. I    Apr.     22. 

.N'rtv  lork,  .%.  Y.  iII.iI'oukIi  of  guo.'MN)  —  I''i nil k llii  Iliiwloy 
Jan.'H,  Arch..  IM  Niimkiiii  HI..  Now  York,  Ih  iiiopiirlliK  idunH 
for  tho  .'oiiHli  u.'lloti  .if  II  llvo-nlory  loft  bull.llliK  at  WoliMtor 
Aviv.  L.iiiu  IhIiiiiiI  ('II  v,  for  Annio  Kchoiick  Aiiiililo,  Now  York. 
Th<-    oNlliiialod    c.iHt    Ih    $200,000. 

Xr»*  lloohrllr,  ,N.  Y.-  Tho  lloiird  of  IMiicnt Ion  conloriiplateH 
Iho  coiiHtiii.  lli.n  of  an  nd.lltloii  lo  tho  hiKh  Hch.od.  II.  De  Witt 
li.ibbH  Ih  I'i.m.  ah.l  Oraco  E.  I'liio  1m  Clk.  of  High  School 
111. Ik.  Com.      N.il.wl    Apr.   29. 

Iloolirntor,  IV.  Y.  I'liiiiH  luivo  bei'n  proparoil  and  bldn  will 
H.ioii  bo  r.M.iv.-.l  by  Wlllliiin  llrackolt.  Arch..  I'owora  Blk., 
for  tho  construction  of  a  throu-Htory,  40xn7-ft.  bulldlHK  at 
North  Flt/.liiiKli  M.-iir  (.'hurch  St.,  for  tho  Labor  Temple  Am- 
Hoclatlon.  lOHtlmatod  coHt,  190.000.  A.  A.  Uron,  100  Arcade 
Bldg..    Ih    Pr.'H. 

.SrnrHdnlo,  \.  Y. — PlanH  are  being  prepared  by  Ouy  Lowell, 
225  I'-lflh  Av...  Now  York,  f.)r  tho  coiihI  ruction  of  a  two- 
Mtoiy  hlKli  Heboid  at  New  York  Post  Rd..  north  of  SherbrookH 
ltd.       iOsllmal.'.l    coHt,    $r,|.li00. 

Sohonoolnily,  \.  Y.-  III.Ih  will  be  received  until  Juno  25  by 
C.  A.  SUHHilorf.  A  <h.,  100  State  St.,  Albany,  f.ir  the  conntruc- 
tlon  of  an  addii..>ti  and  :iltcratlonH  to  the  .Mohawk  BathH, 
220-fi  .South  Center  St.  EHtlmated  cost,  $150,000.  John  A. 
Meehan  is  Proprietor. 

SyraouKc,  X.  Y. — Bids  havo  been  received  for  the  general 
contract  for  the  construction  of  a  two-story  gymn.'islum  for 
the  Vocational  High  School  at  Seneca  and  Tully  St..  as  fol- 
lows: O'Brien  Construction  Co.,  $4S,C31:  John  R.  I'.urchell, 
$4S,90fi:  Dawson  Bros.,  $5(i,000.  Edwin  Nottingham  Is  Chn. 
and  Charles  A.  Yates,  is  Secy,  of  Vocational  High  .Schcol 
Comn.      Noted    May    27. 

+YonUprH,  X.  Y. — The  contract  for  the  construction  of  a 
two-story  school  at  North  Uroailwav  and  l.;imartino  Ave.  has 
been  awarded  to  GEORGE  T.  KELLEY,  20  John  St.  H.  Lans- 
ing (iirck,  18  .South  Broadway,  is  Arch.  Estimated  cost,  $40,- 
OOO.      .Net    d    Oct.    29. 

lOnglowoixl,  N.  J. — Bids  will  be  received  about  Aug.  1  for 
the  construction  of  a  three-story  school  at  Engle  St.  near 
Palis;i(le  Ave.  Estimated  cost,  $150,000.  Ernest  Sibley,  Pal- 
isade  Park  and   J.  J.   Ferry,   Dean  St.,  Knglewood,   are  Assoc. 

Archs.      Noted   June   10. 

+HnekeiiMnok,  X.  J. — The  general  contrac'  for  the  con- 
struction of  an  addition  to  the  Bergen  Countv  Jail  has  been 
awarded  to  JOH.V  T.  BR.\DY  &  CO..  103  ParK  Ave..  New- 
York.  The  estimated  cost  is  $50,000.  Charles  N.  Cumberland, 
Maywood,    is    Chn.    of    Bldg.    Com.      Noted    May    13. 

Hobokeii,  X.  J. — The  Boaru  of  Education  plans  to  Issue 
$60,000  in  bonds,  proceeds  to  be  used  for  improving  Public 
School   No.   a.      Richard   A.   Maxwell    is   Business   Mgr. 

Holiokon,  X.  J. —  (Official) — Bids  will  be  received  until  7:30 
p.m.,  June  28,  by  the  Board  of  Education  for  the  construction 
of  additions  and  repairs  to  Public  School  No.  8.  The  esti- 
mated   cost    is    $60,000. 

4-MorriNtown,     N.     J. — NICHOLAS     MARINARO     has     been 

awarded  the  contract  for  the  construction  of  additions  and 
alterations  to  the  Palace  Theater.  The  estimated  cost  is 
$60.(100.      A.    Esposito    is    owner. 

Xowark.  X.  .1. — The  Board  of  Education  plans  to  construct 
a  high  school  on  the  West  Side,  four  public  schools  and 
additions  to  five  schools.  The  cost  of  the  entire  work  will 
be  about   $967,000. 

Xewark,  X.  J. — The  Public  Service  Corporation  of  Newark 
plans  to  construct  a  mercantile  building  at  Central  Ave.  and 
Broad   St. 

Newark,  X.  J. — The  Board  of  Education  contemplates  the 
construction  of  a  school  on  18th  Ave.  Estimated  cost,  $125.- 
000.      E.    F.   Guilbert,  City   Hall,   is  Arch. 

+I*aterson,  X.  .1. — The  contract  for  the  construction  of 
School  No.  21  has  been  awarded  to  J.  H.  STEEL  &  CO.  The 
estimated  cost  is  $155,124.  William  T.  Fanning,  Colt  Bldg.,  is 
Arch.      Noted   Apr.    1. 

Summit,  X.  J. — The  Board  of  Education  contemplates  the 
construction  of  a  two-story  high  school  on  Morris  Ave.  The 
estimated  cost  is  $100,000.  Helen  L.  Collins,  Springfield  Ave. 
School,    is    Secy.      Noted   Dec.    17. 

YVost  Now  Y'ork,  X.  J. — Bids  will  be  received  until  June 
21  by  Joseph  Stiltz.  Pres..  Bd.  of  Education,  at  School  1, 
18th  and  Madison  St.,  for  the  construction  of  a  three-story 
school  at  Broadway  and  18th  St.  Gregory  B.  Webb  and  Karl 
T.  J.  Seifert,  104  West  42d  St.,  New  Y'ork  City,  N.  Y.,  are 
Assoc.   Archs.      Estimated   cost,    $185,000.      Noted   Apr.    15. 

+\Voodbi:rr,  X.  J. — The  contract  for  the  construction  of  an 
addition  and  alterations  to  the  bank  builtiing  for  the  Wood- 
bury Trust  Co.  has  been  awarded  to  JOSEPH  li.  BEST  Wood- 
bury.     Estimated   cost,   $50,000.      Noted   Mar.    IS. 

+Coraopoli8,  Penn. — The  contract  for  the  construction  of  a 
one-story  church  for  the  First  U.  P.  Church  has  been 
awarded  to  HOBAUGH  &  WIMER,  Butler.  Estimated  cos'. 
$60,000.     Noted  Mar.   11. 

ChoNtnut  Hill,  Penn. — (Philadelphia  post  office) — Plans  will 
soon  be  prepared  for  the  construction  of  the  Carson  (College 
for  Orphan  Girls  to  be  erected  on  the  Carson  Estate  at  Erden- 
heim.  An  endowment  of  $4,000,000  has  been  left  for  this 
purpose.      John   Gribbell    is   Chn.    of   Bd.    of   Trustees. 

+Krle,  Penn. — The  contract  for  the  construction  of  a 
three-story  club  house  for  the  Fraternal  Order  of  Moose  has 
been  awarded  to  FRANK  L.AIRD.  The  estimated  cost  is 
$52,000.      J.    Wright   is   Chn.    of   Bldg.   Com.      Noted    May    13. 

I>oretto,  Penn. — Plans  are  being  prepared  by  D.  G.  Puder- 
bough,  Altoona.  for  the  construction  of  a  three-story,  brick 
fraternity  building  for  St.  Francis  College.  The  estimated 
cost  is  $50,000. 
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+MahoninetoTrn,  Penn. —  fOfticial) — The  contract  for  the 
construction  of  a  school  has  been  awarded  to  WILLIAM 
CHAMBKRS  &  SOX,  New  Castle,   at  $65,242.     Noted  May  27. 

Natrona.  Penn. — Plans  are  being  prepared  bv  William  G. 
Eckles,  Arch..  Lawrence  Saving^  &  Trust  Bids..  New  Castle, 
for  the  construction  of  a  two-storv  school.  Estimated  cost, 
$50,000.  P.  M.  Kennedy,  is  Secv.,  Bd.  of  Education.  Noted 
.\pr.    22. 

Philadelphia.  Penn. — The  following  bids  were  received  by 
the  Property  Committee  of  the  Board  of  Education  for  the 
construction  of  new  wings  to  the  John  Hav  School:  Mc- 
Closkey  &  Bahes,  $S1,S25:  Ale.xander  Bottoms"Son.s'  Co..  $85,- 
fllS;  Henry  E.  Baton.  $SS.3.'.7;  .Mitchell  Bros..  $S3.,S0n-.  William 
R.  Dougherty,  $S2.72S:  Cramp  &  Co..  $S7,4!»4:  H.  Wehmever, 
$S2.S43:  Thomas  Reillv,  $S6.446:  Ketchani  &  McQuade,  $Sfi,42S: 
Frank    G.    Stewart,     $89,740;    W.    W.     Anstine     &    Co.,    $S;i.O40. 

^Philadelphia,  Penn. — The  contract  for  the  construction  of 
a  five-story  office  building  for  the  Philadelphia  Life  Insurance 
Co.  has  been  awarded  to  DOYLE  &  CO.,  1519  Sansom  St., 
Philadelphia.  Aden  B.  Lacey  and  Alexander  Adams  are  Assoc. 
Archs.     Noted  June  10. 

Warren,  Penn. — Plans  are  being  prepared  and  bids  will 
soon  be  asked  for  the  construction  of  a  two-story,  65.vllO-ft., 
brick  Emergency  Hospital.  The  estimated  cost  is  $40,000. 
K.   H.  Grunmger  is   Arch. 

Clifton  Forge,  Va. — Longest  &  Tessier,  Greensboro,  N.  C, 
submitted  the  lowest  bid  for  the  construction  of  a  three- 
story  hospital  for  the  Chesapeake  &  Ohio  Ry.,  Room  1304, 
First  National  Bank  Bldg.,  Richmond.  The  estimated  cost 
is   $50,000.      Noted    May    13. 

Franklin,  Va. — Bids  are  being  received  by  R.  M.  Candler, 
I'astor  of  M.  E.  Church,  Franklin,  for  the  construction  of  a 
one-story  addition.  The  estimated  cost  is  $B0.000.  Mitchell 
&   Wilco.x,   I'aul  Gale   Greenwood   Bldg.,  Norfolk,   Va.,   is  .A.rch. 

+Xorrolk,  Va. — The  contract  for  the  construction  of  a  70x 
77-ft.,  brick  church  at  Wide  and  Henry  St.,  for  the  First 
Calvary  Baptist  Congregation,  has  been  awarded  to  J.  W. 
WELLS,    at    $43,055.      Mitchell   &   Wilcox   is   Arch. 

Vireinia  Beaeh,  Va. — Marion  &  Davis,  Arch.,  303  Fifth  Ave., 
New  York,  is  preparing  plans  for  the  construction  of  a  300x50- 
ft.  hotel  for  the  Manhattan  Construction  Co.,  Marbridge  Bldg., 
New  York. 

Gastonia,  N.  C. — An  election  will  be  held  in  this  city  June 
22  to  vote  on  the  question  of  issuing  $100,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of 
schools. 

Wilson.  N.  C. — Benton  cS:  Moore.  Arch.,  is  preparing  plans 
for  the  construction  of  a  seven-story,  SOxlOO-ft.,  reinforced- 
concrete  and  brick  building  for  the  Grand  United  O.  of  O.  F. 
The  architects  will  let  the  contract  about  Dec.  1.  Estimated 
cost,    $100,000. 

Savannah,  Ga. — Bids  will  be  received  until  July  6  for  the 
construction  of  a  library  for  the  city  of  Savannah.  H.  W. 
Witcover,  Savannah,  is  Arch.     Noted  Dec.  31. 

Savannah,  Ga. — Bids  will  be  received  until  June  29  by  Den- 
nison  &  Hirons.  Arch..  475  Fifth  Ave.,  Neiy  York,  for  alter- 
ations to  the  National  Bank  of  Savannah  Bldg.  The  esti- 
mated  cost    is    $50,000. 

Jacknon,  MImh. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $65,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  school 
and  to  repair  and  enlarge  old  ones. 

XaMhville.  Tenn. — The  demons  School,  recently  destroyed 
by  fire,  will  be  rebuilt.  The  estimated  cost  is  $45,000.  Hart 
&  Gardner  is  Arch. 

Nashville.  Tenn. — Marr  &  Holman.  Arch.,  is  preparing  plans 
for  the  construction  of  the  new  Elliott  School.  The  esti- 
mated   cost    is    $45,000. 

NaMhvllIe,  Tenn. — Plans  are  being  prepared  by  Charles 
Ferguson,  Arch.,  for  the  construction  of  the  new  Pearl  Negro 
High  School.     The  estimated  cost  is  $45,000. 

NaHhvllle,  Tenn. — The  construction  of  a  college  of  medicine 
for  Vanderbilt  University,  estimated  to  cost  $300,000,  has 
been  postponed.  It  will  probably  be  built  in  about  a  year. 
Samuel  Hannaford  &  i^ons.  601  Hubert  Bldg.,  Cincinnati,  Ohio, 
is  Arch.     Noted  Apr.   8  and  15. 

Ft.  ThomaH,  Ky. — Plans  are  being  prepared  by  Zettle  & 
Rapp,  Arch..  fi07  Johnston  Bldg.,  Cincinnati,  Ohio,  for  the 
construction  of  a  motion  picture  studio  for  the  Highland  Film 
Co.,  Gayety  Theater  Bldg.,  Cincinnati.  Estimated  cost,  $300.- 
000. 

liawrenoeburK,  Ky. — Bids  will  be  received  until  June  22 
by  Judge  J.  S.  O'Dell.  Chn.  of  Fiscal  Court,  Lawrenceburg. 
for  the  construction  of  a  two-story  court  house.  Estimated 
cost,  $60,000.  Joseph  &  Joseph,  809  Great  Southern  Bldg., 
Louisville,  Is  Arch.     Noted  May  13. 

i^ParlH,  Ky. — The  contract  for  the  construction  of  a  five- 
story  building  for  the  Flr.st  National  Bank  has  been  awarded 
to  the  OWEN  CONSTRUCTION  CO.,  Itealty  Bldg.,  Louisville. 
Estimated   cost,   $40,000. 

Riehmond,  Ky.  —  Plans  are  being  prepared  by  Weber, 
Werner  &  Adkln.s.  Arch..  1206  Mercantile  Library  Bldg.,  Cin- 
cinnati. Ohio,  for  the  con.Mtructlon  of  a  four-story  lodge,  .store 
anri  office  building  for  the  B.  I'.  O.  E.  I'Mmer  Dealhcrago  l.s 
Chn.    of    Itldg.    Coin. 

^Alllnaee,  Ohio — The  contract  for  the  construction  of  the 
.State  HoH(>ltaI  hast  been  awarded  tr.  JAMES  M.  WELLS. 
.Scrnnton  kil.  and  Valentine  St.,  Clevelantl.  Wllllard  Illrsh, 
1302   Swetlaiid    Bldg.,    Cleveland.    Is  Arch.      Noted    Feb.    25. 

Hratennhl.  <)hl« — fClevelnnd  post  olllce)  —  Preliminary 
plans  have  been  prepared  by  Abrnni  flarfleld.  Arch.,  915  (lar- 
fli^ld  TSIdg.,  for  the  construction  of  a  village  hall  for  the 
village  of  Tirnteiinhl.  The  eatlmuted  cost  Is  $40,000.  A.  H. 
Chlsholm    Is    I>lr.    of   Pub.    Her. 

Canton,  Ohlo^ — TtIdH  will  be  received  until  noon,  Juno  28. 
by  W.  ('.  Lane,  Clk.  of  Bd.  of  EducntlOM.  for  the  construc- 
tion of  11  three-dtory.  l.lOxST-ft.  school.  The  estltnaled  co.it 
la  fSO.OOO.  C.  C.  «t  A.  L.  Thayer,  Mercaiitll<>  llldg..  New  CiiMtlo, 
Prnn.,   la  Arch.     Noted  Apr.   15. 


+Chillicothe,  Ohio — (Official) — The  contract  for  the  con- 
struction of  a  school  with  a  gymnasium  has  been  awarded  to 
LITTER  &  JONES,  Chillicothe.  at  $54,000.  Other  bi<l<lers 
were:  W.  H.  Isgrigg,  $54,415;  Structural  Concrete  Co..  $68,800; 
John  W.  Boren  &  Son,  $54,752;  W.  B.  Winters,  $54,yS5.  Ritter 
&  Bates,   Portsmouth,  is  Arch.     Noted  May  27. 

CinoinnatS.  Ohio — Plans  are  being  prepared  bv  Samuel 
Hannaford  &  Sons.  Arch.,  601  Hubert  Bldg.,  for  "the  con- 
struction of  a  three-  and  four-story  medical  school  for  Cin- 
cinnati Medical  College.  The  estimated  cost  is  $200,000.  C. 
R.  Holmes  is  Chn.  of  Bd.  of  Trustees. 

Cincinnati.  Ohio — Plans  are  being  prepared  by  Elzner  & 
Anderson,  .\rch.,  135  Ingalls  Bldg..  for  the  construction  of  a 
two-story  building  for  the  Cincinnati  Children's  Home.  The 
estimated  cost  is  $100,000.  Walter  G.  Franz.  1703  Union  Trust 
Bldg.,    is  Consult.   Engr. 

Cleveland,  Ohio — Pl.ins  have  been  prepared  by  George  H. 
Hammond,  Arch.,  4220  Prospect  Ave.,  for  the  construction  of  a 
ten-story  addition  to  the  Gilley  Hotel.  East  Ninth  St.  Esti- 
mated  cost.    $150,000.      R.    E.   Gill,    is   owner. 

Cleveland,  Ohio — Plans  are  being  prepared  by  William  S. 
Lougee,  Arch.,  500  Marshall  Bldg.,  for  the  construction  of  a 
market  house  at  West  25th  St.  and  Denison  Ave.  The  esti- 
mated  cost   is   $75,000. 

Dayton,  Ohio — The  Order  of  Eagles  plans  the  construction 
of  a  new  building.     The   estimated   cost   is   $80,000. 

Eaton,  Ohio — .A.n  election  will  soon  be  held  in  the  Camden 
School  District  to  vote  on  the  question  of  issuing  $60,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
eion   of  a  school.      S.   L.   Yechum   is  Supt.   of   Camden   Schools. 

Findlay.  Ohio — Plans  have  been  prepared  by  McLaughlin  & 
Hulsken,  Arch.,  610  Savings  Bldg.,  Lima,  for  the  construction 
of  four  infirmary  buildings  for  Hancock  County.  The  esti- 
mated cost  is  $100,000.  John  Finsel  is  Pres.  of  County  Comrs. 
Noted  May  13. 

Fremont.  Ohio — Plans  are  being  prepared  by  Langdon  & 
Hohly.  Arch.,  1442  Nicholas  Bldg..  Toledo,  for  the  construc- 
tion of  a  building  for  the  Masonic  Lodge.  Estimated  cost, 
$60,000.     John  Sherman  is  Chn.     Noted   Mar.  25. 

^.Milton,  Ohio — The  contract  for  the  construction  of  a  two- 
story  grade  and  high  school  has  been  awarded  to  J.  I. 
BARNES,  Logansport,   Ind.     The  estimated  cost  is  $45,000.     A. 

C.  De  Curtins,   503  Opera  House  Bldg.,  is  Arch. 

Old  Fort,  Ohio — At  a  recent  election  the  citizens  voted  In 
favor  of  the  question  of  issuing  $45,000  in  bonds,  the  pro- 
ceeds  to   be   used   for   the   consti'uction   of  a   school. 

Painesnlle,  Ohio — Preliminary  plans  have  been  completed 
for  the  construction  of  a  one-storv  gymnasium  for  Lake  Erie 
Colleere.  The  estimated  cost  is  $70,000.  Abram  Garfield,  915 
Garfield   Bldg.,   Cleveland,  is  Arch.     Noted  Oct.   22. 

Ratlner,  Ohio — Bids  will  be  received  until  noon,  June  26,  by 
H.  K.  Jones,  Clk.  of  Bd.  of  Education,  for  the  construction  of  a 
high  school.  'William  R.  Powell,  1106  Hippodrome  Bldg., 
Cleveland,   is   Arch. 

Ravenna,  Ohio — The  First  Methodist  Church  is  planning 
the  construction  of  a  church.  Estimated  cost.  $45,000.  Charles 
H.  Hanger    is  Pastor. 

+Toledo,  Ohio — The  Board  of  Education  has  awarded  the 
contract  for  the  construction  of  the  two-storv  Wallbridge 
School  to  the  H.  J.  SPIEKER  CO.,  409  Michigan  St..  Toledo. 
The  estimated  cost  is  $225,000.  George  L.  McKesson  is  Dir.  of 
Schools.      Noted    May   13. 

Wllniinj^on,  Ohio — Bids  will  soon  be  received  by  Harry 
Gastl,  Audr..  of  Clinton  County.  Court  House,  Wilmington, 
for  the  construction  of  a  three-storv  court  house  and  jail. 
Estimated  cost,  $300,000.  Weber,  Werner  &  .Xdkins,  1206 
Mercantile  Library  Bldg.,   Cincinnati,  is  Arch.     Noted  May   13. 

Colamhas,   Ind. — Preliminary   plans   are   being   prepared   by 

D.  A.  Bohlen  &  Son.  Arch..  1002  Majestic  Bldg..  Indiana- 
polis, for  the  construction  of  a  three-story  hospital.  The 
estimated  cost  is  $75,000.  William  Irwin,  care  of  Irwin's  Bank, 
is  Chn.  of  Hospital  Trustees. 

Ft.  Wayne,  Ind. — C.  B.  Weatherhogg,  Arch.,  4  Hamilton 
Bank  Bldg.,  has  prepared  plans  for  the  construction  of  a  five- 
story  building  for  the  Hope  Hospital  ..Association.  A.  S. 
Coverdale  is  I'res.  and  A.  G.  Burry  is  Chn.  of  Bldg.  Com.  The 
estimated  cost   is  $100,000. 

+Ft.  Wayne,  Ind. — The  contract  for  the  construction  of  a 
two-storv.  70xl00-ft.  building  for  the  Central  Catholic  High 
School,  has  been  awarded  to  the  INDIANA  ENGINEERING 
&  CON.'^TRUCTION  CO.,  702  Shoaff  Bldg..  Ft.  Wayne.  Esti- 
mated   cost.    $40,000.      J.   R.   Quinlan     is   Chn. 

IndlanapoIlN,  Ind. — Bids  will  be  received  by  the  Business 
Director  of  the  Board  of  School  Commissioners.  66  West  New- 
York  St..  Indianapolis,  until  noon,  Jul.v  20,  for  the  construc- 
tion of  a  central  library  building  at  St.  Clair  St.  between 
Meridian  and  Pennsylvania  St.  Paul  I".  Cret  is  Arch.,  and 
Zantzenger,  Borle  &  Medary,  139  South  15th  St.,  Philadelphia, 
is   Assoc.    Arch.      Noted    May   20. 

Portland,  Ind. — Plans  are  being  prepared  b.v  McLaughlin 
^  Hulsken,  Arch.,  610  Savings  Bldg.,  Lima,  Ohio,  for  the  con- 
struction of  a  three-story  court  house  for  Jay  County.  The 
estimated   cost   is  $275,000.      Noted  Apr.   1. 

Walton,  Ind. — Bids  will  be  received  until  June  26  by  D.  A. 
G.  Coblentz,  Trustee  Tipton  Township.  Onward,  for  the  con- 
struction of  an  addition  to  the  high  school.  The  estimated 
cost  Is  $40,000.  Layton  Allen.  401  Lombard  Bldg..  Indiana- 
polls.   Is  Arch, 

Ilrown  City,  Mich.-  Bids  will  be  received  tintll  June  20  bv 
J.  10.  Campbell.  Pres.,  P.. I.  of  Education,  for  the  construction  of 
II  two-Htory.  brick  high  .school.  The  esllmnted  cost  Is  $75,- 
000.      J.    K.    Mlll.s    ,t    .Si.n.    1305    Kresge  Bldg..  Detroit.    Is    .Vrch. 

(irnnd  Ilench,  Mleh. — Plan.s  are  being  prepared  bv  Graham, 
P.iiriiham  A  Co.,  Arch.,  80  East  Jackson  Blvd.,  Chicago.  111., 
for  the  eoiiHtructlon  of  n  12-atory  hotel.  The  estimated  cost 
Ih    $1,000,000. 

Jnekoon,  Mleh — H.  R.  Bnlley  Co..  Arch.,  Chambers  Bldg.. 
Oil  nty,  Penn.,  Is  preparing  plans  for  the  construction  or 
nn  eight-story   building    for   the   Central   State    Bank. 
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!«nKliin».    Mlrh.      IIIiIm    will    noon    l>r    lorolvi-.l    |iv    <'.    llow.ucl  s|i<tMi>^unn.    \%  U  — Tin-    illy    rontciiililiiNM    lln-    <  iin(.lru<tlon 

v'riuir.     AmIi.     :I.'..     1>Iiii«     IIiiiiK      MIiIk.     H.-IiiiII.     for     tin-    inn  ..r    m     hull     M,ho..|        Thi-    oBlliiiiili<l    <-.,(.l     In     $ir.(l,n(MP 

Mtriulliili    <  I    .1    ;i'.j    •il.iiv    llii-iil.T,    Mil. 11-    iiiiil    cilllin    liiillilltiK    for  MIlMniikvr.    W  U.      IMiiliM  iiK'    l.cliiK    I>r<|mnil    l.v    'lilllKron    & 

tlu'  S.ikIii;h\     lli|>|>iMli»in<'  Co.      Nolnl    Ki.|..    <,  Hoiih,    Auh,     .MmiiIuiIImm      HMh  ,    Mil  wiiiik<<'.    for    Uh-    i  oiiMtruc- 

Nnnilii«k;.    Ml«<h       MI<Ih    will    li«    riMKlviil     iitilll    Jiiiii'    il    by  (Ion     of     it     tuo-Mlorv     tlxiilii      iiM>l     I'oinnirK  liil     ImlMInK     nt 

Iho  I'ountv   ri.rk,   for  the  i<in«lriiitlon   of  ii   llir.«-»lory   ooiiit  l>owni<r  Av<-.    iin<l   ll.-llivli  w  Ml.,   for  IIki   I(<ii.I  tk  N<ii<y   ItivoHt- 

lioiiiio     for     S..iilliu-     I'.iunly.       .lom.|il\     K.     MIIIh     &     Hon,     I30&  nionl   Co..    Mllwiiukmi.       ICHllnmtoil    tout    |iiri.0<JO. 

Kr<>.MKi-   HMk..   D.lrolt.   Ih  .\rfh.      Notcil   Mar.    11.  Al,„,  i„„«      An  clLcllon   will   !.■•  Iwld   In   IIiIh  city  .Juno  29  to 

(hlfiiKo.    III.      IMiinH    iin-     Ik'Ihk     prrlniri-il    hy    Whoolock    A  voir    on     (In-    cjiioNllon    of    iMMiiInK    »r«ri.000    In    boiiilii,     th«    |iro- 

ShanU.    .Vroh..    r.1    Wi'nl    l<aiiilol|ili    St..    for    the   coimtriic-tlon    of        i In   of   which   will    li«   iiii<>il    for   llm  conHtruftlon   of  ii  xchool. 

a    lti-nl<>r\.    175x:iiMi-rt.    hott'l.      .1.    M.    (larliildo.     105    Houth    Lu  +Amc«.    Iiiwn     .1.    K.   TUSANT   A   «'<>.,    I)"'H    MolnOH,    at    %il,- 

Salli"   ."^t.,   Ih   ru|iri'Nt-ntHtlv(<   of   tho   nyndlrale.  TilH.    Iuih    ln-in    awanlud    tin-    contract    for    Iho    coniitructlon    of 

ChlrnKO.  III.-    Itliln  arc    licInK   rcrelvod   by    Itnlph  C.    Ilarrlx,  tin-   cliv    hull   ami    llr<-   Htatlon. 

Arch..   ;io   .North   l.a   .><alli<  St..    for   th«   i;<Mi«trii(Mlon   of  a   thr.M>-  omervHIr,    lo»vn      I'rollnilnary    planH    ar«    b<ln»{    propnred 

Htory    bolfl    for    Kiik.-I    \-    llarrlK.    30   North    ha    Sallo    St.       1  he  f,,,.    ,,,,.    ,.<.mmI  rii.  I  Ion    of    a    four-ntory.    42xl2r.-ft..    brii-k    and 

cNtlnial.d    iKHt    Is   }7r..00|i.  Hloni-    hoMpllal    for    tho    Cathcrlni-   HlHtcrM.      Tho   OMtlinalod    cOHt 

rhlrniru.     III. —  I'lann     arc     brlim     prcparod     by     Tharloa     H.  Ih   $rt(i,(Mii). 

Krost.    Ar.h..    lori   .S.uith    l.a   .'^alli'   St..    for   tln>   conHtriiilnii    of  ii  <hcr»kcr.    laun      The    Itoaril    of    l-Mncatlon    will    award    tho 

four-Htor.v     oltlcc     btilldInK     at      llant      HavriiHWood     I'ark     and  contrail      for     Ihi-     i-onMlruclion     of    a     thrco-Htory,     itOxU'J-ft., 

UawriMic."     AVf.     for    Iho    Chicago    *     NorthwoHtorn     Uy.        1  hi>  brlik    hlith    hcIiooI,     tho    latlor    part     of    .luno.       Tho     OHtlmatod 

i-Htlniatc.l    COHt    Ih    »2riO.0OO.       \V.    H.    KInluy.    ChlcaKo.    Ih    C  h.  ,,,,„,   |„  .sa.ooo.      I'roudfoot,  Hlrd  &  HawHon,  810  Hubboll   IJldtt., 

lOnK-r.  of  Ky.  Dch  .MoWioh.   Ih   Arch. 

ChloiiKO.  Ill — Carl   A.   AndorHon  contoniplatoH  the  construe-  nuliutiur,   lown—IManH   have   boon   prepared   by   Shattuck   & 

tlon    of   a    :t()-apirtin.Mit    court    bulldlnif    nt    r.413-:;i    Kills    Ave.  HuHHev,   Arch..  ChloaRO.  111.,  for  the  coiiHtructlon  of  a  bulldlntc 

Tho  o.stlniatod   cost    Is   $100,000.  for   the    Y.    M.   C.   A.      Estimated   cost,    |100,000.      K.   T.    bacr   1m 

rhIcnKu,    III. — Charlotto     KoynoIilH    will    ooUBtruct    scvcrnl  Interented. 

upartnxnt     h<>UHo.-<    at     liioadway    and     AdilLson    St.      The    OHtl-  .IrlTrrMon,    lown— At    an    election    held    May    20    the    citizens 

mated    co.>!t    !.•<    lu-twt  <-n    jr.OO.OOO    and    JlSOO.OOO.  voted    In    f.iv.ir    of    the    (|UOHtlon    of    UhiiIok    $150,000    In    bonds, 

+Knii(   SI.   l.oiilN.  III.     Tho  contract    for   tho  construction   of        tho   pr -dH   of   which   will   be  UHe<l    for   the   coiiHtructlon   of  a 

n    two-storv    hiKb    school    ban    boon    awarded    to    tho    KIOMJOIl-  court   hoUHo. 

MAN    CONtHAOTl.NC,    ClX.     IJoe    HldK..    St.    Louis.    Mo.       ••"•    W.  +MiHM«url     Vnlley.    IoMn--(<)lllclal)— The    contract    for    tho 

Kraft   Is  I'ro!).   lid.  of  Kducatlon.      UloHtor  *    llubach,   414   Mis-  con.struction   of  a  hi^h  Kch<iol  has  been  awarded  to  C.  C.  NOR- 

sourl  Ave..  Ka.st   St.  UouIh,   Is  Arch.      Notiil   Mar.  2r>.  GAKK    .^    Si  ).\.   Council    liluffs.   at   J.SS.ITC.      .Moted   Apr.    8. 

Krnanfv.     III.    -IMans    are     belnK     prei)aro(l     by     Hewitt    &  +sioux    <lt>,   lown— Tho   cotr.ict    for    the   construction    of  a 

Kinorson.    Arch..    321    West    Main   St..    Peoria,   for   the   construe-  four-storv,   brick   store  and  olllce   building,'  at  Sixth   and  Pierce 

tlon   of  a    four-story    hotel   for    tho   Kcwanco    Hotel   Co.      li,stl-  ^t..    for    W.    S.    <!llnian.    fill     plerco    St..    has    been    awarded    to 

mated    cost.    JSO.OOO.  the    KCI.KY-PAYKTTFO    CONSTKUCTKJN    CO.      The    estimated 

Onk    I'nrk.    III.— Plans   are   bolns   prepared    by   Ire   C.    Saxe,  cost  is  $100,000.      Noted   Feb.   2',. 

.Vrch..  T'.i  West   Monroe  St..  ChlcaRo,  for  tho  construction  of  six  Sioux   iUy.   lown— I'.lds   will    soon   he   received   for   the   con- 

aparlniont    houses    at     Humphrey    and    Austin    Ave.,    between  structlon   of  a  Church  at  19th  and   Nebraska  St.,  for  the   First 

Lake    and    Ontario    St..     for    John    C.     Snowhook.       Tho    esti-  Methodist    Ki)iscopal   ConRrefjation.      Kstimated   cost,   $100,000. 

mated   cost    is   about    $12.'>.000   each.  Meuttler   &   Arnobl,   Sioux   City,    is   Arch. 

+IVkln.   III.— (OlIlciaD— KPWAnn  J.   LAMPITT.    Pekin,    at  Albert   I-on.  Minn.— Hids  will  be  received  until  4  p.m.,  June 

$6S,000  has  been  awarded   the  contract   for  the  construction  of  24,    bv    H.   O.    Harm    for   the   construction    of  a   six-story    office 

a   two  story   hinh   school.      Hoh  itt   &   Kmerson.    321   West  Main  build'inB.     Hoffman  &  Masse,  Hochester,  Minn.,  is  Arch.     Noted 

St.,    Peoria,    is    Arch.      Noted    .May    fi.  Mar.  4. 

Peorin.   III. — Plan.s  are  bein^   prepared   for  the  construction  +Alpxanilrla,    Minn The    NATIONAL   CONTRACTING    CO.. 

of  a   four-story   bank   and   office   building:   for  the   Consolidated  Alexandria,    has    been    awarded    the    general    contract    for    the 

Rank.      The   estimated    cost    is   $100,000.      William   C.    White    is  construction    of    a    two-storv.     6.5xl05-ft.,     brick    hijfh    school. 

Pros.          ■  A.    A.    Urness   is   Clk.    of  School   l?d. 

Appleton,   WIh. —  Plans   are    being    prepared    by   Cooledgo    &  +Dulutli,    Mlun. — Tho    contract    for    the    construction    of    a 

Hodgson,   .\icb..    Chicago,   for  the  construction   of  building   for  building    for    Garvin.    Lennlng    &    Brown    Wholesale    Grocery 

the    Citizens    National    Pank.      The    estimated    cost    is    $75,000.  Co..    has   been    awarded    to   W.    J.    ZITTKllELL,    Webster   City, 

+4irren   Bny,  AV1«. — The   contract   for  the  construction   of  a  Iowa.      The   estimated   cost  is   $200,000. 

six-story,    fifixlofi-ft.    store    .and    ofli<-e    'niildjng    for    HeUen    &  Fairmont.  Minn.— Bids  will  be  received  until  1  p.m.,  June  22, 

Buchanan,    has  been  awarded   to  the  FAHR\    CON.STUUCTION  bv    Clavton    A.    Porter,    Secv.,    Bd..    of   Education,    for   the   con- 

CO..   Green   Bay.      P.   T.   Benton   is  Arch.  struction    of    a    two-story,    175xll5-ft.,    brick    and    stone    high 

+(;roen  Uay.  WIm. — Tho   general  contract   for  the  construe-  school.      Tho   estimated   cost    is   $135,000.      Grant   C.    Miller   and 

tlon  of  an   addition   to  the  McCartney  National  Bank  has  been  Pullenwider  &   Dowling,   5  North  Michigan  Ave.,   Chicago,   111., 

awarded   to   H.  J.   SliLMlOK.     Noted   Apr.   29.  are  Archs. 

CJKNESKK  RIVKR   FLOOD  PROTECTION,  ROCHESTER,  N.  Y. 

+Bids  were   received    May   19   by   the   Department   of   Engi-  (B)   U.  T.   Ford  Co.;   (C)  M.  H.  Ripton;   (D)  T.  A.  Gillespie  Co.; 

neering,    Rochester,    N.    Y.,    for    deepening    the    CJenesee    River  (E)    Thomas    Holahan;    (F)    Haller    &    .Shephard;    (G)    Houston 

channel    from    the   Central   Ave.    Dam   to   a   point    200    ft.    south  Barnard;   (H)   Cleveland  &  Sons  Co.;   (I)   Myers  &  McWilliams; 

of   the    Erie    Canal    Aqueduct    from:       (.\)    L.\THROP,    SHEA    &  (J)    Buffalo   Dredging   Co.;    (K)    Whitmore,    Rauber    &    Vicinus; 

KENWOOD,    Ellicott    Sq.    BIdg.,    Buffalo    (awarded    contract);  (L)   Fitch  &  Douglas.     The  item  bids  were  as  follows; 

A               H              C  D              E               F              C;              H              I                J                K              I, 

10,000  cu.yd.  earth  excavation 82  20       SI   20       $100  $1.72       $2.00       $175       $2.40       80.75       $2.40       $2.00       $2.00       $1.75 

20,000  cu.vd.  rock  excavation  andcr  bridRea  and  Erie 

Canal  Aqueduct  and  w-ithin  20  ft.  of  piers 2.20          2  75          2.50  2. .30          2.50          2  75          2.40          2.72          2.40          2  65          2.65          3.00 

00,000  cu.yd.  rock  excavation  not  included  in  above.  .          2.20          190          2  25  2.18          2  25          2  20          2  40          2.40          2.40          2.50          2.60          2.60 

40,000  sq.ft.  channeling 0.40          0.50          0  60  0.43          0.60          0.60          0  50          0.00          0.60          0.50         0.40          0.40 

2000  cu.yd.  concrete  facing  of  chanael  and  elsewhere 

required 10  00          8.00        10  00  9.20        10  00          7  50        10  00          7.45        11.00        12.00        10.00        10.00 

2000  lb.  steel  reinforcement 0   10          0  10          0  07  0  06          0   10          0  05          0  05          0  05         0.10          0.05          0  05          0.05 

Coffer-damming,  bailing  and  draining  (lump  sum)    .     .       15,000      45,000      30,000  47,000      28,300      40,000      .30,000      45,(;00      38,000      35,00^      35,000      45,000 

Extended  totals $315,200  $319, 200  8336,640  8.342,120  8345,000  8.349, 000  8358, 100  8301, 000  8372.200  $377,100  8378, 100  J392,6C0 

RREAKWATER   IMPROVEMEXTS,  HARBOR  BEACH,   MICH. 

Bids   were    received    Jlay    20    hy   Lieut.-Col.    M.    M.    Patrick,  (D)   Benjamin   Douglas  Co.,  Detroit;    (E)   William   J.   Meagher, 

Corps  Engineers,  U    S.   .\.,  Detroit,  Mich.,  for  improvements  to  Bay  City;    (P)   Great  Lakes   Dredge   &   Dock   Co.,   Chicago  ,111.; 

the  Breakwater  at   H.irbor  Beach,  Mich.,  by    (Schedule   1)   con-  (G)   Candler  Dock   <*t   Dredge  Co.,   Detroit;    (H)    Coast   &   Lakes 

structing    and    placing    two    timber    cribs,    and    replacing   with  Contracting   Corporation,   41    Broad    St.,    New    York,   N.    Y. ;    (1) 

concrete    superstructure,    and     (Schedule    2)     rip-rapping    the  D.    L.    Taylor    fc    Co.,    Inc.,    Medina,    N.    Y. ;    (.1)    Edward    Gillen 

breakwater.     The   bidders   were:      (A)    Burk,   Smith   &   Nelson,  Dock,  Dredge  &  Construction  Co.,  Racine,  Wis.     The  item  bids 

Muskegon;    (B)   John  Ginzel,  Detroit;    (C)   Greiling  Bros.   Co.;  were  as   follows: 

Schedule  1 

A  B                       C                     D                     K                     F                     G 
Rf  moving  wrecks  of  two  old  cribs  and  providing  foundations  for  two 

new  cribs,  lump  sum $3000  00  $2000  00          $2200.00          $.5700  00          82000  (K)          $2000  00          $1600.00 

90M.  ft.  b.m.  timber  for  framing  and  completing  two  timber  cribs. .                12.00  12.00               25  00               95  00               10  (K)         3900  00*               90.00 

16.30  lin.ft.  remo\-ing  old  superstructure 2.00  3.00                 4.00                 7  75                 4.00                 3.00                 4.50 

35.000  lb.  bolts,  tic  reds  and  washers 0.04  0.06                  0.04                   0  04                   0.05                  0  04                  0.06 

9000  cu.vd.  concrete  sections 4.25  4.50                  4.90                  3  00                  5  25                  5.25                  5.52 

12.000  bbl.  cement 142  1.27                   1.32                   145                   1   25                   150                   1.75 

7mooringposts 25.00  20.00                40.00                75  00                15  00                .50  00                2100 

72SO  ft.  white  oak  fenders,  per  M  ft.,  b.m 80  00  70.00               80  00             100  00               65  00               75.00               70  00 

Extended  totals $64,787  $66,110             873,172             $7.3.935             $79.99S             $78,330             $90,472 

*  Lump-sum  bid. 

Schedule  2  The    Haear    Portlaad    Cement    Co.    has    been    ineorporatea. 

C             E             F             H             1              J  with  a  capitalization   of   $20.nim,000.     This  is   tho   organization 

15  (KX)  tons  stone  in  core  "^   Edward    M.    Hagar.      The   office    will    bo   at   20S    La  Salle    St.. 

ofstructure $170      $110      $180      $132      $185      $2  85  Chicago.     The  initial  ovitput  of  the  various  plants  of  the  com- 

35  000  tons  large  stones  on  pany  will  be  about  14.000.000  bbl.  per  year.     This  is  the  famous 

exposed  slope 1  90        1  35        1.90         1  32         1.85        2  95  brickyard  scheme  of  establishing  cement  plants  at  convenient 

shipping    points   and    so   allotting    the    territory    that   no    plant 

Extended  totals $92.(X)0    $63,750    $93,500    $66,C00    $92,500 $146,000  will  ship  a  greater  distance  than   200  miles. 
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♦Fertile.  Minn. — The  Board  of  Education  has  awarded  the 
contract  for  the  construction  of  a  two-storv  school  to  J.  ROSS. 
Fertile,  at   $50,000.       J.   A.   Gregorson   is   Se"cy.      Noted   Mar.   25. 

HaNtiDKH.  Minn. — Plans  are  being  prepared  bv  C.  H.  John- 
ston, Arch.,  715  Capital  BanVc  Bldg.,  St.  Paul,  for  rebuilding 
the  three-story  east  ward  of  the  main  building,  at  the  State 
of  Minnesota  Insane  Asylum.  Estimated  cost,  $50,000.  C.  L. 
Pillsbury,  S05  Metropolitan  Life  Bldg.,  Minneapolis,  is  Mech. 
Engr. 

+Hayfleld,  Minn. — G.  SCHWARTZ  &  CO.,  at  $42,750,  has 
been  awarded  the  contract  for  the  construction  of  a  two- 
story  high  school  for  the  Independent  School  District  No.  69. 
George  P.  Hagen   is  Secy.,  Bd.  of  Education. 

Little  Falls,  Minn. — Plans  are  being  prepared  by  Alden  & 
Harris,  Arch.,  909  Commerce  Bldg.,  St.  Paul,  for  the  construc- 
tion of  a  two-story  brick  building  for  St.  Gabriel  Hospital. 
The    estimated    cost   is    $50,000. 

+Mankato,  Minn. — The  contract  for  the  construction  of 
a  theater  for  Sandon  Bros,  has  been  awarded  to  G.  ANDER- 
SON. Mankato,  and  L.  R.  WHETSON,  Minneapolis.  The  esti- 
mated cost  is  $50,000. 

Milaca,  Minn. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  two-storv,  brick  high  school.  The  estimated  cost 
is  $80,000.     J.  Bacoii  is  Clk.   of  School  Dist.     Noted  Apr.   29. 

RediTOod  Falls.  Minn. — Plans  are  being  revised  and  bids 
will  soon  be  received  for  the  construction  of  a  two-story 
brick  addition  to  the  high  school.  H.  M.  .\une  is  Clk.  of 
School  Dist.  No.  1,  and  Tyree  &  Chapman,  Auditorium  Bldg., 
Minneapolis,  is  Arch. 

St.  Pant,  Minn. — Plans  are  being  prepared  by  C.  A.  Hausler, 
Arch.,  City  Hall,  for  the  construction  of  a  two-story  brick 
school,  to  be  known  as  the  McClellan  School,  at  Oxford  and 
Stinson  St.  Estimated  cost,  $42,000.  Anthony  Yoery  is  Comr. 
of  Education. 

Lanrrenre,  Kan. — The  citizens  have  voted  in  favor  of  the 
question  of  issuing  $42,000  in  bonds.  The  proceeds  will  be 
used   for  the  construction  of  a  school.     Noted  July   2. 

Minneapoli.<<.  Kan. — Preliminary  plans  are  being  prepared 
by  Owen  &  Payson.  Arch.,  713  Scarritt  Bldg.,  Kansas  Cit.v, 
Mo.,  for  the  construction  of  a  two-story  school.  Estimated 
cost,  $40,000.  J.  E.  Johnston  is  Pres.,  Bd.  of  Education.  Noted 
May  6. 


St.  Paul.  Kan. — Plans  are  being  prepared  by  Barnett, 
Haynes  &  Barnett,  Arch.,  Century  Bldg.,  St.  Louis,  Mo.,  lor 
the  construction  of  a  three-story  Building  for  Loretta 
Academy. 

■\Vichita,  Kan. — Plans  are  being  prepared  by  Carl  &  Boiler, 
Arch..  Gayety  Theater  Bldg.,  Kansas  City,  Mo.,  for  the  con- 
struction of  a  three-story,  110xl25-ft.  motion  picture  theater. 
The  building  will  be  owned  by  L.  M.  Miller,  Stanley  Cham- 
bers, S.  B.  Amidon,  Schweiter  Bldg.,  and  Warren  Brown, 
Augusta,    Kan.      Estimated   cost,    $80,000.     Noted   Feb.    IS. 

Omaha,  Neb. — Plans  are  being  prepared  for  the  construc- 
tion of  a  10-  or  12-story  building  to  be  known  as  the  Joslyn 
Bldg.,   at   16th   and   Harney   St.     Henry   Hiller  is   interested. 

Omaha,  Neb. — The  construction  of  a  convent  school  for  the 
Sisters  of  the  Dominican  Order,  Sinsinawa,  Wis.,  is  under 
consideration.       Estimated     cost,     $100,000. 

Sioux  Falls,  S.  D. — Plans  are  being  prepared  by  Harris  & 
Huhl.  Arch..  Chicago,  for  the  construction  of  a  five-storj-, 
SSxl50-ft.,  granite  theater  for  B.  M.  Giroux,  Chicago. 

FarsTo,  >■.  D. — Bids  will  be  received  about  July  5  for  the 
construction  of  a  home  for  nurses'  at  the  St.  John's  Hospital. 
Hancock  Bros.,  Douglass  Bldg.,  is  Arch.  The  estimated  cost 
is    $60,000. 

♦Grand  Forks.  X.  D. — The  general  contract  for  the  con- 
struction of  a  one-story  church  for  St.  Mary's  Parish  has  been 
awarded  to  J.\MES  DINXIE,  Grand  Forks.  The  estimated  cost 
is   $60,000.      Noted   Dec.   10. 

Butte.  Mont. —  (Official) — An  election  will  be  held  July  27 
to  vole  on  the  question  of  issuing  $100,000  in  bonds.  The 
I)roceeds  will  be  used  to  complete  and  improve  the  countv 
jail.  T.  McCarthy  is  Clk.,  Bd.  of  County  Comrs.  Noted 
May  27. 

St.  Louis.  Mo. — Orean  E.  and  R.  G.  Scott  plan  to  con- 
struct a  three-story  building  at  Eighth  and  Chestnut  St.  The 
estimated  cost  is  $50,000.  .\lbert  B.  Groves,  Arch.,  will  be 
in   charge   of   the   construction. 

St.  Louis.  Mo. — Bids  will  soon  be  received  by  G.  Albert, 
Arch.,  Lansburg-Gunst  Bldg.,  San  Francisco,  Calif.,  for  the 
construction  of  a  two-story  theater  for  the  Orpheum  Theater 
Co.,    1564   Broadway,   New    York.      Estimated   cost,    $100,000. 

Cleveland.  Tex. — Plans  are  being  prepared  by  Lane  & 
Dowdv,  Arch.,  Houston,  for  the  construction  of  a  school.  The 
estimated   cost   is   $40,000.     Noted   May    13. 


SAXDISKY     RIVER     IMPROVEMEXT,    TIFFIX.     OHIO 


♦Bids  were  received  Apr.  20  by  the  Board  of  Public  Ser- 
vice. Tiffin,  Ohio,  for  the  improvement  of  the  Sandusky  River. 
Bids  were  submitted  on  three  different  types  of  construction, 
and  the  contract  awarded  on  Type  "B".  The  bidders  were: 
(A)  A.  Rabbitt  &  Sons,  Toledo;  (B)  Frank  A.  Bone,  Cin- 
cinnati; (C)  John  F.  Casey  Co.,  Pittsburgh,  Penn.;  (D)  Cleary- 
White  Construction  Co.,  Chicago,  111.;  (E)  A.  J.  Yawger  &  Co., 
Indianapolis.  Ind.;  (F)  E.  C.  Nave  Bros.,  Portsmouth;  (G) 
Charles  Fath  &  Co.,  Cleveland:  (H)  Hickey  Bros.,  St.  Louis, 
Mo.;    (I)    H.    J.    Zevely,    Morgantown,    W.    Va.;    (J)    Vang    Con- 


struction Co.,  Cumberland,  Md.:  (K)  Dravo  Contracting  Co., 
Pittsburgh,  Penn.;  (L)  S.  C.  Kissner  &  Sons,  Delaware;  (M) 
Fritz-Rumer-Cook-Grant  Co..  Columbus:  (N)  J.  A.  Swingle 
Contracting  Co.,  Zanesville:  (O)  Daniel  Bros.  Construction  Co., 
Bolivar,  Ohio;  (P)  LOUIS  JONES,  Fostoria  (awarded  contract); 
(Q)  Modern  Construction  Co.,  Fremont:  (R)  P.  T.  McCourt, 
Akron;  (S)  Tanner  &  Byrnes,  Cincinnati;  (T)  Duquesne  Con- 
tracting Co.,  Pittsburgh,  Penn.;  (U)  Benjamin  Douglas  Co., 
Detroit,  Mich.;  (V)  Lakeshore  Contracting  Co.,  Cleveland; 
<W)  Harer  &  Battlefield,  Bucyrus;  (X)  Engineers'  Estimate. 
The  item  bids  were  as  follows: 


56,900  cu.yd.  earth  excavation $0  72 

1000  cu.ya.  rock  excavation 3  00 

812.i  cu.yd.  concrete 6  55 

3200  lin. ft.  railing 1.50 


B 

$0.48 
2  60 
6  47 
1.12 


80.50 
3  00 
6.00 
1.10 


$0  53 
3  00 
6  00 
1.50 


1.00 


$0  45 
1  00 
6  25 
0.50 


80.52 
2  50 
6  10 
1  00 


H 

SO  48 
1.50 
5  65 
0  75 


I 

$0  48 
3  00 
6  63 
0  95 


$0.47^ 
3.00 
5.92 
0.75 


K 

80.65 
4.00 
7.15 


80.49 
1.00 
5.79 
0.80 


Extended  totals 8101,987  886,065  883,720 

TYPE  "B" 

.56,000  cu.'.-d.  earth  excavation t 0.72  0  48  0  50 

lOOO  cu.yd.  rock  excavation -3  00  2  60  3  00 

4100  cu.yd.  concrete 12  00  7.46  7.25 

23!),00()  11).  i-in.  steel 0  03  0.02A  0  03 

16,000  lb.  i-in.  steel 0.03  0.02^  0.03 

3200  lin.ft.  railing 1.50  1.12  1.10 


886,707    874,679    878,986    884,850    877,118    887.221    879,527  8103,679    878,485 


0  00 
0  00 
0  00 
0  00 
0  00 
0  00 


0  40 
2  00 
8  19} 
0  ()2J 

0  02  J 

1  00 


0  45 

1  00 
8.27 
0  02} 
0  02i 
0.50 


0  52 
2  50 
10  00 
0  ()3A 
0  03A 
1.00 


0  48 

1  50 
7  60 
0  02J 
0  03 
0.75 


0  48 
3.00 
8  63 
0.03} 
0  03  J 
0.95 


0  47J 
3.00 
7.30 
0.03} 
0  03} 
0  75 


0.65 
4.00 
10  25 
0.03 
0  03} 
2  00 


0  49 

1.00 

6.80 

0  02} 

0.02} 

0.80 


Extended  totals 8105,618    870,967    872,345 

TYPE  "C" 


■50,.''>.30  cu.yd.  earth  excavation 0  90 

1(X)0  cu.ya.  rock  excavation 4  00 

4100  cu.yd.  concrete 12.00 

239,000  lb.  }-in.  9te<,-l 0  03 

16,(KH)  lb.  }-in.  8tc<-l 0  03 

3200  lin.ft.  railing 150 


0  48 
2  60 
7.46 
0.04  A 

0  04  A 

1  12 


0.50 
3  00 
7.25 
0  03 

0  03 

1  10 


0  00 
0  00 
0  00 
0  ()0 
0.00 
0  00 


868,872    867,849    884,458    868,527    878,297    869,087    898.335    865,6 


0  40 
2  00 
8.19} 
0  02} 
0  02  J 
1.00 


0  02} 
0  02} 
0  50 


0  52 
2.50 
9  60 
0  03 
0  03 
1.00 


0  48 
1.50 
8  15 
0  02} 
0  03 
0.75 


0  48 
3  00 
8  63 
0  03} 
0  03} 
0  95 


0  47} 
3  00 
7.90 
0  03 
0  03} 
0  75 


0  00 
0  00 
0  00 
0  00 
0.00 
0.00 


0  49 
1.00 
6.80 
0  02} 
0  02} 
0  80 


Extended  totals 


8111,127    871,9sg    809,160     866,324    866,869    878,993    868,024    875,240    869,522     862,575 


M 


«  cu.yd. 

1000  cu.yd    rock  excavation. 2  50 

812-5  cu.yd.  concrete .5  95 

3200  lin.ft.  railing 1.00 


N 

80  00 
0.75 
5  45 
0  97 


80  55 
1.75 
5  95 
0.48} 


80  40 
1  75 
6.50 
0  80 


Q 

80  60 

3  .50 

8  00 

0  50 


80  45 
1.00 
6  19 
1.50 


80  48 
2  60 
6  00 


80  46} 
2  ()0 
6  50 
0  75 


U 

80  63 
2  30 

5.85 
0  80 


SO  45 
2  50 
6  00 
0  65 


W 

80  00 
0  00 
0.00 
0  00 


80  75 
2.00 
5  75 
0  90 


Extended  totals 

TYPE  "B" 

.56,900  cu  yd.  earth  excavation. 
1000  cu  yd.  rock  excavation 

41(X>  rii  vd.  concrete 

2.'Sll.l)(H)  lb.  J -in.  steel. .  . 

Ili.dOO  l)>.  }-in    steel 

3200  lin  ft.  railing 

F.xtended  total* 

TYPE  "C" 

.''>n,.")30  cu.yd.  earth  excavation. 
WMIO  cu.yd.  ruck  excavation 


888,184      882,941    879,882  8104.240    881,609    882.662    883,671    888,238    878,935      S&4,3»( 


I  IK)  cu.yil.  concrete. . 
230,<K)(I  Ih.  1-in.  Hl'-«-l. 
16,000  lb    )-in    steel 
:t2<HI  lin  ft    rniliiiK 


H  00 
(I  03 
(I  O.i 


0  l):i 

0  (Ki 

1  0(1 

881,520 


0  00 
0  75 
7.(18 
0  02) 
0  02} 
0  07 


0  (12 
0  02 
0  48 


0.40 
1  75 

6  7.5 
0  02} 
002} 
0  80 


0  04} 
0  04 
0  50 


0  45 

1  (N) 
S  47 
0  04} 
0  02} 
1.50 


0  ()2} 
0  02} 


0  46} 
200 
9  88 
0  02} 
0  02} 
0  75 


0  63 
2  30 

8  05 
0  02) 
0  02,1, 
0  S3 


0  45 
2  50 
8  00 
0  03 
0  03 
0  65 


0  66 
2  50 
7  45 
0O2) 
0  02} 
0  70 


0  75 
2.00 

7  50 
0  02) 
0  02) 
O.UO 


875.301    861.120    898.040    872,507    878,189    $78,370    $82,050    870,635   $79,214    $84,680 


0   (M) 

0  7r, 

7  6.H 
0O2) 
0O2) 
0  97 


0  55 

1  75 
8  48 
0  02 
0  02 
0  48 


0  40 

1  75 
fl  75 
0  ():< 
0  02) 
0  80 


0  60 
3  ,50 
12O0 
0  04 
0  04 
0  50 


0O2) 
0  02) 
0.00 


0O2t 
002} 
1  25 


0  46) 
2  (M» 
9  S8 
0  03} 
0  03} 
0  75 


0  63 
2  30 
8  80 
0  02) 
0  02A 
0  (X) 


0  45 
2  M 
S  25 
0  03 
0  03 
0  *)5 


0  00 
0  00 

0  oo 

0.00 
0  (X) 
0  (X) 


0  7,5 

2  (K) 

7  .W 

0  02) 

0  02) 

0  tlO 


$7.t.70O   $50,707    $94,818    $0-1,840   $70,157    $70,603    $80,018    $71,000 


.In MO  IT.   litir) 
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■  •nlriXInr.  Tri.  — An  olertlon  will  lin  h«l>l  III  thiM  oltv  July  2 
to  v>>ti<  on  tlii<  i|iii<Mtloii  iif  IhhiiIiik  )l(in.iMMi  In  l)on<U,  ih«  |iro- 
cimmIh   of   whii-li    will    III'   iiHcil    fur    tho   I'uniitructlun    of  a   hluh 

H.hool. 

TiilM.  Okln.  Itlilit  will  l«c  iK.olviil  l.v  A.  \V.  niack  »  Hon. 
Aii'h..  Aii-liltiTtH  and  Sii|i(<i'liit«iiil<<nlH  .Wrr  u  i- 1 1  y  IUiIk.,  Ht. 
LoiiIh.  Mo.,  for  the  runHlriiriloii  of  iiii  clKbt-  or  t«n-Htory. 
r>(ixHii-ri..  i'<-lnfoi'ciMl-(Mincn<t<-  iinil  ImIcU  orlli-«  liiillilliiK,  for 
.S    (iiilliilH.      Thi>   oHtliimti'cI  I'oNi    Ih  $ir>li,(MlO.      NiitntI  Jiiik'   .') 

Moiinlnlii    lloiiir,    lilnhu      Al    ii    i nt    oliTllon    tli«    rlllsnnN 

votiMl  iiKiiliiHl  llii'  <|iii-Ktlon  of  InniiIiik  t.MI.OOil  In  liomlM,  lh« 
in  ihi'imIh  or  whl.h  WiiH  to  lui\<>  liuMi  iiNi'il  for  Ihit  I'on- 
Hti'ucllon  of  a  rounty  louit    lioiimv      .N'olnl   May  <1. 

Taoonia,  \\  nr«h,  IMann  will  noon  Ik'  |irc-|>ai'i>il  for  Ihn  ron- 
Htrtictloii  of  a  llvf-Ntiiry  litillilliiK  for  Ni-Imoii  Hark.  Kitllnuitoil 
oodi,    J.'.O.Odll. 

M>iiiini>iilh.  <»rr. — John  V.  npnnpK.  Arch.,  I'ortlnnil.  la  pro- 
parlnu  plans  for  tho  conHtructlon  of  a  IralnInK  Mohool.  Thn 
i.'dlMlaHiri'  liM.M  approprlatiMl  |.Sn  000  for  thU  work.  J.  Church- 
Ill    Is    .•^lulc    .'^upl.    of   Si-lioolH.      NotiMl    Jan.    7. 

I'ortlnnil,  »»rc.-  I'lans  havo  Ixmmi  prepared  liy  Doylo  A 
Patterson.  .Vn-ti..  Worrester  lllil>{.,  for  the  i-oniilructlon  of  n 
uroup  of  iMillcllnns  for  .St.  Helens  Hall.  The  Kroup  will  In- 
I'linle  a  I'liaiiel,  two-story  sehool  anil  a  threc-storv  (lorniltory. 
Kstlnialeil    cost.    $100,000.       Not.-il    Dec.    3. 

Annlieliii,  Cnllf.  John  Zelnlor  will  eonBtrurt  a  four-Htory 
hot.O       Tlic    .■.-liiiiateil    cost    Is    $15,000. 

Ilorkpley.  t'nllf. — -lllils  li.-ive  liocn  received  for  the  con- 
struction of  a  concrete  school  on  Telegraph  Ave.  Iictwein 
.Stuart    and    Ward    St.       The    estimated     cost     Ih    $90,000. 

«iilr»y,  rnllf.— The  Odd  Fellows  Lod^e  contemplates  the 
construction  of  an  addition  to  tho  orphans  home.  The  esti- 
mated cost  Is  $100,000. 

I.oa  Anicrlrn,  i'nllf. —  I'lnn.s  have  heen  prepared  by  Rea  & 
flarstant.  .\rch.,  for  the  construction  of  a  Krammar  school 
in  the  shai)e  of  the  letter  "T"  at  Budlon^  Ave.  near  59th  St. 
Kstlniated    cost.    $".0,000. 

+l.ni<  AnuflrM.  Cnllf.— The  LOS  ANT.KTJCS  T'T.ANINr,  MIL!., 
CtV.  1SI2  Industiial  .St.,  Los  Angeles,  at  $1  ;il,r,ir..  has  been 
awaidetl    the    general    contract    for    the    constiuctlon    of    bulld- 


liiKN    f<ir    the    p'ranlilln    llluh    Hchool   on    Av«.    hi    between    Irv- 
Inutoii    n     and    Hub    Ht.      Noted    May    20. 

Onklnnil,  <'alir.  Thi'  lllNbo|i  I'ln-atur  Co.  will  eonMtruct  n 
thealei  luid  olllce  bulldInK  al  l''ianklln  niMir  14th  Ht.  Thu 
eNtliniileil  coNi   lit  $1(10,000       .Noted   .Mar.    II. 

Onklnnil,  Callf.-T.  II.  WIlllaniH  will  conatruct  n  ten-«tury 
store    and    hotel    bulbllnK    a(     William    Ht.    and    Hnn    I'lihlo    Ave. 

The    eMilinal.-.l    conI     Im    $100.1100. 

Onklnnil.  Calif.  MIdM  will  be  rei-elved  about  July  Ti  by  the 
lloaiil  of  .SiipiTVlNoi  s  for  the  loiintructlon  of  a  Iwo-Hlory, 
Juvenile  court  and  detention  home  on  IHth  Ht.  between  Union 
and  Poplar  .SI.  The  enllnrateil  cost  Is  $7ri.000.  Ilonry  .Meyers 
Ih  Aich. 

Oakland,  Calif.— Sominarstrom  Hros.  will  construct  a  four- 
story  iiparliiieiit  boiiMe  at  Alice  and  Hth  Ht.  ICstlmntcd  cost, 
I'ri.OOO.     UlchardHiin  «i   Iturell  Is  Arch. 

ItncnNmoiilh,  «  nllf.— C.  W.  Kent  *  Son,  Olendnle.  at  $B2.- 
200,  Hubnillled  the  lowest  bid  on  the  Kerie  ;i  1  contract  for  tho 
count  ruction  of  the  (iweriMriioulh  IIIkIi  School.  Dennis  & 
Hewitt.    filH    I'ny    Midi,'..    KoM    Angeles,    Is    Arch.      .Voted    .May    27. 

.Hnrrnmrnlo,  Cnllf.— The  fler.-ird  Inv<Htnient  Co.  will  con- 
struc-t  ,1  llve-Htorv  store  and  hotel  bulbllnK  on  Kourth  Ht. 
near  Howard  SI.  l-'.Htlmated  cost.  $f..S.0O0.  Uousseau  *  Itous- 
seau,    110   .Sutter  .St.,   Han    Francisco,   Is   Arch. 

+Snn  FrnnrlNpo,  Cnllf.— The  HoKents  of  the  Htate  I'niverslty 
have  .iw.irded  conlr.'iclH  for  the  foundation  work  and  flre- 
prooflim  for  the  hoKiiltal  .it  thi-  Afllllaterl  Collen.H.  fnlverslty 
of  Cillfornla,  Second  and  ParnasHUH  Ave,  to  the  CLI.NTON 
FIUI:PII()(>I'M.N<;  CO.  f)F  CAMFOHNIA,  Mutual  Hank  Bldg., 
San     Fr.iiiclHco,    ;it    $fi7.S7.''i.       Noti'd    Apr.    s. 

I.iinilon,  Onf.- — T.  K.  Karn.  .M^r..  Koyal  Bank.  London,  is 
havlnif  jdans  prep.Tred  for  the  construction  of  a  five-story 
1  ulldlnK.      Thi'  estimated   cost   Is  $12ri,0f)0. 

I'oronto,  Ont. — -Plans  have  been  approved  by  the  Canadian 
Paclllc  Ky.  and  the  Canadian  Northern  Ity.  for  the  construc- 
tion of  the  new  Fnion  Station  at  North  Toronto.  The  cost  is 
estimated  at  $1,000,000.  M.  H.  MacLeod.  WInnlpeB.  Man..  Is 
Ccn.  Mgr.  and  Ch.  Kngr.  of  the  Canadian  Northern  Ry.  Noted 
.!an.   21    and    May   fl. 


SI-;\\  \«;K    TIII'-.ATMKVT    IM.WT — HITT.M.W,    OHIO 


+nids  were  received  May  25  hy  Vance  Ilicliln,  Clk.,  for  the 
construction  of  a  sewage-treatment  plant  from  (A)  Thom.is 
P.  Ksan,  Cleveland.  (K)  W.  S.  Ncwiiall.  Cleveland.  (C)  C.  A. 
PIKUCR,  Hittmaii  (awarded  contract).  (D)  Kent  Construction 
Co..   Kent.    (.JS)    T.   Wildeson.    Manslleld,    (F)    Pitt   Construction 


Co..  Pittsburgh,  I'enn..  (C)  J.  X.  Blck,  Toledo,  (H)  Duquesne 
Construction  Co.,  PittsburKh,  Penn.,  (I)  J.  C.  Devine  Co.,  Al- 
liance, (J)  C.  N.  HapKart,  Pittsburgh,  I'enn.,  (K)  Lowensohn 
&  rie.  Cleveland,  (L)  K.  T.  Bailey,  Kent,  (.M)  W.  H.  Ralston. 
Mt.  Vernon.     The  item  bids  were  as  follows: 


ABCDEFGII 

.'i2Ucu.vd.  earth  oxravation $0.44  J). 55  $1.30  $1.39  $0.65  $!).60  $0.00  $0.70 

3.342  cu.vd.  rolled  embankment .10  .18  .10  .15  .10  .20  .15  .25 

44f.  cu.vd.  plain  concrete 6.25  7  20  8  25  7.82  G  .M  8  00  8.00  9.50 

290  cuvd.  reinforced  roncretp II   .50  14  40  11   50  17.80  15  00  12  00  13.50  16.00 

6900cu.vil.  liltorinn  material.  Claai" A"  sand  1.90  168  1.53  170  1.80  1.60  1.50  1.75 

1220  (•ii.vd.riherinEniat.iialClass"B"  gravel.  2  30  1.92  1.85  2  00  1  80  1.1-0  1.C5  2.00 

4000  lin. ft.  vitrified  pipe  4  in .M)  .14  .08  .07  12  .10  .15  .18 

40S  lin. ft.  vitrified  pijx' 6  in .14  .17  .12  .13  .16  .15  .30  .20 

.372  lin. ft.  vitrified  pipe  8  in .19  .21  .16  .18  .20  .20  .35  .25 

268  lin. ft.  vitrified  pipe  10  in .26  .40  .22  .22  .28  .25  .40  .       .30 

1355  lin. ft.  vitrified  pipe  12  in .37  .46  .65  .26  .30  .30  .45  .42 

500  lin. ft.  vitrified  pipe  15  in .49  83  .84  .47  .40  .40  .50  .70 

1200  lin. ft.  drain  tile  4  in .04  .08  04  .06  .10  .05  .06  .08 

2  brick  m.inholoa  with  appurt.-nances 45.00  .30.00  50  00  26  00  35  00  35  00  45  00  40  00 

35  ton-.  C.  L  B.  A  S.  pip^ 52  00  50  00  37  00  60.00  40  00  60.00  60  00  65  00 

SO  lin. ft.  w.i.  pipe  1 J  in 103  20  .75  .25  .10  .50  .40  25 

100  lin. ft.  w.i.  pipe  1  in .30  .15  .50  .22  .10  30  .40  .25 

Gate  v.ilves  and  shear  cat's .580  25  500  00  800  00  18  00  68175  6.50  00  82100  7.50  00 

Miscellaneous  and  wood  work  (lump  sum) . .  1252  81  1045  00  1000  00  932  00  698  00  1000  OO  1425  00  000  00 

ControUinE  apparatus  (lump  sum) 714  00  720  00  025  00  700  00  750  00  000  00  800 OO  C15  00 

Pumps  and  pumpine  equipment  (lump  sum) .  1453.72  1200.00  1000 OO  1.300 OO  1217  .50  1.300  00  1400  00  1175  00 

Pump  house  (lump  sum) 605.00  060.00  500.00  700  00  407  75  1000  00  525  00  500  00 

Per  lb.  additional  r'i>  forcing  st?ol 025  .04  .06  .04  .03  .03  .15  05 

Per  M  ft.  additioral  lumber 60  00  7500  70  00  50.00  40.00  30  00  60  00  100  00 

Per  M  ft.  sheeting  and  shoring  in  plac? 30.00  30.00  40.00  45.00  35.00  25.00  60.00  50  00 

Extended  totals $33,120  $33,458  $29,046  $32,3b2  $32,332  $32,205  $32,699  $35,683 


I 

$0.70 
.25 
10.00 
18.00 
1.70 
2.00 


$36,029  $35,332  $34,609  $32,689  $35,027 


C  VLCASIEl'    lilVER   BRIDGE:,    LAKE   CH.VRLKS,   L,.\. 

+Bids  were  received  June  1  by  the  Police  Jury  of  Calcasieu 
Parish.  Lake  Ch.arles.  La.,  for  the  construction  of  n  bridge, 
consisting  of  six  reinforccd-concrete  spans  .and  a  Strauss 
bascule  span,  over  the  Calcasieu  River  from:  (A)  MT.SSOURI 
V.^LLKY  BRIDGE  &  IROX  CO..  Leavenworth.  Kan.,  ai.d 
FRl'IX-COLNOX  CO..  St.  Louis.  Mo.  (awarded  contract  for 
reinforced-concrete  spans);  (B)  Hardawav  Contracting  Co., 
(C)  Midland  Bridge  Co.:  (D)  Hackedorn  Contracting  Co.;  (K) 
FEDERAL  BRIDGE  CO.,  Waukesha.  Wis.,  and  MISSOURI 
V.A.LLEY  BRIDGE  &  IRON  C(^.  (awarded  contract  for  bascule 
span);  (F)  Penn  Bridge  Co..  (G)  Sterling  Engineering  Co.; 
(H)   Vincennes  Bridge  Co.      The  item  bids  were  as  follows: 

Reinforced-concrete  Arches                     .ABC  D 

1544  cuvd.  concrete,  1-2-4 S12  00     $11.50     $19.00  $32.50 

1846  cu.vd.  concrete.  1-3-6 1100        15  75       25.50  20.50 

161..300  lb.  stcH-l  reinforcement 0  03          0  02J        0.0.3.30  0  03 

14,240  lin. ft.  wooden  piling 0.50         0.50         0  75  0  50 

1465  sq.yd.  bituminous  pavement 0  75          1.50         0  95  1   40 

Extended  totals $53,924      $81,319      S93.000    $113,109 

Strauss  Bascule 

Span  E  B  C  F  G  II 

168,000   lb.    struc- 
tural steel $0  0365  $0  042       $0,041        $0  0375     $0  0.39 

22.,500  lb.  machin- 
ery steel 0  10  0  138          Oil  0  135         0   16 

Erection          (lump 

sum) 9.5.32  00  13.400  00  10,900.00  13,141.00  13,562  00 

Additional      scrap 

metal,  per  ton.  .      20  00  20  00  17.00  12  00  12  00 

Extended  totals.      $17,914      $21,311      $23,501      $22,263      $22,378      $23,714 


CATAI.Ot;    NOTICES 

The  Studebaker  Corporation,  South  Bend,  Ind.  Serial  No. 
994.     Clean  Streets.     Illustrated,   fixS  in. 

The  Q.  &  C.  Co.,  90  West  St.,  New  York.  Catalog.  Ross- 
Schofleld  System  of  Circulation  for  Locomotive  Boilers. 
Illustrated,    16   pp.,    9x12    in. 

Sullivan  Machinery  Co.,  122  S.  Michigan  Ave.,  Chicago,  111. 
Bulletin  No.  66-G.  Air-feed  stoping  drills.  Illustrated,  12 
pp.,  Gx9  in.  Blue  Booklet  No.  115.  Air  compressors.  Illus- 
trated,  32   pp.,    3x5%    in. 

Smith  Engineering  Works,  Milwaukee,  Wis.  Catalog  No. 
254.  Rock,  ore  and  gravel  handling  machinery.  Illustrated, 
46   pp.,    6x9    in. 

Koehring  Machine  Co.,  Milwaukee,  Wis.  Catalog  No.  20. 
Concrete  mixers,  bar  benders,  bar  cutters.  Illustrated,  96 
pp..   7',4xl0',-4   in. 

Lackawanna  Steel  Co.,  Lackawanna,  N.  Y.  Bulletin  No. 
108.      Steel    sheet    piling.      Illustrated,    7S    pp.,    SxlOVi    in. 

Link-Belt  Co.,  Philadelphia,  Penn.  Bulletin  No.  221.  Cir- 
cular storage  system  for  storing  coal,  stone,  etc.  Illustrated, 
4    pp.,   6x9    in. 

The  Humphreys  Mfg.  Co.,  Mansfield,  Ohio.  Catalog  No.  102. 
Hand  and  power  water  supply  systems.  Illustrated,  64  pp., 
6x9   in. 

Scranton  Pump  Co.,  Scranton,  Penn.  Bulletin  No.  102. 
Duplex   plunger   pumps.      Illustrated,    12   pp.,   6x9    in. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Building,  Chicago,  111. 
Instructions  for  installing  and  operating  Class  N-SO  fuel 
oil  driven  compressors.     Illustrated,   24   pp.,   6x9   in. 

Keuffel  &  Esser  Co.,  Hoboken,  N.  J.  Circular,  Brunton 
sloiic   chart.      Illustrated. 
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Bids    received    nntil    June   29,    1915. 

Water-Works,  Pump  Station,  Reservoir 
and  Mains 

Rittman,   Ohio. 

Sealed  proposals  will  be  received  by  the  Clerk  of  Council, 
at  Rittman,  Ohio,  in  the  Council  Chamber,  until  1  o'clock  P.M., 
Central  Standard  Time,  of  the  29th  day  of  June,  1915,  and 
then  publicly  opened  and  read,  for  the  construction  of  a 
Water-Works   for  the  Village. 

The  work  to  be  done  includes  the  construction  of  a  pump 
station,  200,000-gallon  reinforced-concrete  reservoir,  and  ap- 
proximately 8  miles  of  water  mains,  4"  to  8"  in  size. 

Bids  will  be  made  on  the  work  as  a  whole. 

Each  proposal  shall  be  accompanied  by  a  certified  check 
for  ten  (lOTc)  per  cent,  of  the  amount  of  the  proposal,  or  by 
a  bond  with   surety   satisfactory   to   the   Village   Council. 

The  contract  bond  will  be  for  fifty  (oO^c)  per  cent,  of  the 
amount   of  the   contract. 

Copies  of  the  plans,  proposal  forms,  specifications  and 
forms  of  bonds  and  contract  can  be  seen  at  the  office  of  the 
Clerk  of  Council,  Rittman,  Ohio;  or  may  be  obtained  by  pros- 
pective bidders  upon  depositing  Ten  ($10.00)  Dollars  with 
W.  F.  Peters,  Engineer,  Medina,  Ohio,  or  R.  Winthrop  Pratt, 
Consulting  Engineer,  Hippodrome  Bldg.,  Cleveland,  Ohio, 
which  sum  will  be  refunded  upon  the  return  of  plans  and 
specifications  within  ten  (10)  days  after  the  contract  is 
awarded,  if  same  are  in  good  condition  when  returned. 
Copies  of  the  specifications  alone  may  be  obtained  upon  de- 
positing Two    ($2.00)   Dollars. 

The  Village  Council  reserves  the  right  to  reject  any  or  all 
bids,  waive  any  informalities  in  the  bids  received  and  to  ac- 
cept any  bids  which  it  deems  most  favorable  to  the  Village 
of  Rittman,   Ohio. 

By  order   of  the  Village   Council. 

VANCE   HICKIN,   Clerk. 


Bids   received   nntil  June   29,   1915. 

Water-Works  Pumping  Equipment 

Rittman.  Ohio. 

Sealed  proposals  will  be  received  by  the  Clerk  of  Council, 
at  Rittman.  Ohio,  in  the  Council  Chamber,  until  1  o'clock  P.M., 
Central  Standard  Time,  of  the  29th  day  of  June,  1915,  and  then 
publicly  opened  and  read,  for  Water-Works  Pumping  Equip- 
ment. 

The  work  to  be  done  includes  a  50  H.P.  horizontal  gas  en- 
gine, a  triplex  pump  of  400  gallons  per  minute  capacity,  2  air 
compressors,  motor  driven  multi-stage  centrifugal  pump,  of 
200  gallons  per  minute  capacity,  and  other  necessary  pumping 
equipment. 

Bids  will  be  made  on  the  work  as  a  whole. 

Each  proposal  shall  be  accompanied  by  a  certified  check 
for  ten  (10  ^c)  per  cent,  of  the  amount  of  proposal,  or  by  a  bond 
with   surety   satisfactory   to   the   Village   Council. 

The  contract  bond  will  be  for  fifty  (50%)  per  cent,  of  the 
amount   of  the  contract. 

Copies  of  the  plans,  proposal  forms,  specifications  and 
forms  of  bonds  and  contract  can  be  seen  at  the  office  of  the 
Clerk  of  Council,  Rittman,  Ohio;  or  may  be  obtained  by  pros- 
pective bidders  upon  depositing  Five  ($5.00)  Dollars  with 
W.  F.  Peters.  Engineer.  Medina,  Ohio,  or  R.  Winthrop  Pratt, 
Consulting  Engineer,  Hippodrome  Bldg.,  Cleveland,  Ohio, 
which  sum  will  be  refunded  upon  the  return  of  plans  and 
specifications  within  ten  (10)  days  after  the  contract  is 
awarded,  if  same  are  in  good  condition  when  returned.  Copies 
of  the  specifications  alone  may  be  obtained  upon  depositing 
Two    ($2.00)    Dollars. 

The  Village  Council  reserves  the  right  to  reject  any  or 
all  bids,  waive  any  informalities  in  the  bids  received  and  to 
accept  any  bids  which  it  deems  most  favorable  to  the  Village 
of  Rittman,  Ohio. 

By  order  of  the  Village  Council. 

VANCE    HICKIN,    Clerk. 


Bids  received  nntil   June  « 


Sewerage  Extensions 


Scarsdale,  New  York. 

Sealed  Proposals,  for  the  construction  of  sewerage  exten- 
sions in  Scarsdale.  New  York,  will  be  received  until  8  P.M.  on 
June  22,  1915.  and  will  then  be  publicly  opened  and  read  by 
the  Sewer  Commissioners,  or  their  successors,  at  a  meeting 
to  be  held   in  the  Town   Hall   of  Scarsdale. 

Plans  and  specifications  may  be  seen,  and  blank  forms  of 
proposal  obtained,  at  the  office  of  Waring,  Chapman  &  Far- 
quhar,  civil   engineers,   874   Broadway,   New   York   City. 

A  charge  of  $.1.00  will  be  made  for  plans  and  specifications 
furnished   to  applicants   therefor. 

Each  proposal  must  be  made  on  one  of  the  blank  forms 
provided,   and   must   be   accompanied   by   a  certified   check. 

The  proposed  work  is  in  three  divisions,  for  which  con- 
tracts may  be  awarded  separately,  or  for  two  or  all  divisions. 

The  approximate  quantities,  amount  of  certified  check,  and 
time    to    be    allowed    for    construction,    are    as    follows: 

Division  A:   4200  lineal   feet  of  8"  and   10"  sewers. 
Chock   $500.00.      Time,   3   months. 

Division  B;  3700  lineal  feet  of  8"  sewers. 

Check    $500.00.      TImf,    3    months. 

Division   C:    15,600  lineal    feet   of   8"   and   10"   sewers. 
Check    $1,000.00.      Time.    5    month.s. 

The  amount  of  bond  for  faithful  iierfornuuue,  to  bo  fur- 
nished when  the  contract  Is  executed,  In  to  be  the  same 
amount  as  the  total  cotitnict  price  for  the  work,  iis  compuKd 
from   the  accepted  bid  or  bids. 

The  .Sewer  Commissioners  reserve  the  rlKht  to  reject  any 
or  all  bids. 

JOH.N  It.  no.s.M. 

AMiKIlT   C.   DAVIS, 
GRORfH':    A.    MARWOOr), 
Bawer    Commlnslonerji    of   Hewer    Dliitrlct    No,    1, 
Town    of    HcurHcliili',    .\'ew     York. 


Bids   received   until   July   7,    1915. 

Highway  Work 

OFFICE   OF   THE   STATE   COMMISSION   OF   HIGHWAYS, 

Albany,  N.  Y. 

Sealed  proposals  will  be  received  by  the  undersigned  at 
their  office,  No.  55  Lancaster  Street,  Albany,  N.  Y.,  at  1  o'clock 
p.m.  on  Wednesday,  the  7th  day  of  July,  1915.  for  the  repair 
of  highways  in   the  following  counties; 

Albany  (two  contracts — resurfacing);  Broome  (one  con- 
tract); Cayuga  (two  contracts — Resurfacing  and  Surface 
Treatment);  Columbia  (4  contracts — Surface  Treatment); 
Delaware  (one  contract — Surface  Treatment);  Dutchess  (one 
contract — Resurfacing);  Erie  (one  contract — Resurfacing); 
Franklin  (one  contract — Surface  Treatment);  Greene  (one 
contract — Surface  Treatment);  Herkimer  (one  contract — Re- 
surfacing); Mailison  (one  contract — Resurfacing);  Monroe 
(one  contract — Ucsurfacing)  ;  Oneida  (5  contracts — Resurfac- 
ing and  Svirface  Treatment);  Ontario  (two  contracts — Resur- 
facing and  .Surface  Treatment);  Orange  (one  contract — Sur- 
face Treatment);  Rensselaer  (one  contract — Resurfacing); 
Rockland  (two  contracts — Resurfacing);  Saratoga  (one  con- 
tract— Resurfacing);  St.  Lawrence  (two  contracts — surface 
treatment);  Schent  ctady  (one  contract — Surface  Treatment); 
Suffolk  (one  contract — Surface  Treatment);  Westchester  (one 
contract — Surface   Treatment). 

Maps,  plans,  specllicullons  and  estimates  may  be  seen  and 
proposal  forms  ol)tained  at  th<-  otllco  of  the  Conunlsslon  in 
Albany,  N.  Y..  and  also  at  the  office  of  the  Division  Englneer.i 
In  whose  divisions  the  contracts  are  to  be  repaired.  The  ad- 
dresses of  the  Division  Engineers  and  the  counties  In  which 
they  are  In  churgo  will  be   furnished  on  request. 

The  espiclul  iiltintlon  of  blilders  Is  called  to  "Information 
lor  HIddurs"  in  the  Itemized  i)roposal.  specifications  and  con- 
tract  agreement. 

lOnWIN   DUKKEY.   Commissioner. 

I.    J.    MORRIS,    Secretary. 
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Cos:istructioin\  News 

•  PonotoH  work   iiilvrrH»»cl   In    KNdlNKKfllNO    NICWH. 

+  I>vrii>l>>ri    <-oiilrpi<M    iiwiirilril       Tlu<    iiiiiiu>ii   of    lililili-m   iiwiirilail    cotit  riiftM   iiri'    MiM    In    < 'A  I 'l"!' A  l,». 


i(\ii.\\\is — <«'i-i:am  ami  I'Si.k*  riiic 

^IniiMarhiiNrttM  Lowell  \'  l''ltrlil>iii  K  SI.  Ity.  Co. — Thin  com- 
imiiy  hii.s  u'lrlvcil  ii  rniiirhlHr  rioiii  llu>  Cltv  ("iiun<-ll  to  ox- 
toinl  It.M  trurlvM  on  Main  SI.  AviT,  t(i  i'oiiii<-rl  wllli  the  Ay«<r 
tt<i-inlnuM  of  tho  Shli-loy- Ayor  llii«  of  lh<>  Kllcliluiin  *  l.i-o- 
inlnlHtiT  St.  Ity.  Co.,  Kllc-hlxirK.  1^.  H.  CuhIiIiik  Ih  •iuii.  Mkt. 
mill   I'm.   .\nt. 

Xcw  1  ork — riniiH  nro  belim  coiiHldorod  by  O.  IV  Hrown, 
Oloaii.  ami  aHMoclatrii  for  tho  cou.ttiuctlon  of  un  electric  rall- 
wiiy   aloim    the    ilarkoll    Uil..    from   oloan    to   ITtilia. 

!Mcw  ^  «rk  -Iiiternatloiial  lly.  Co.  This  coiniiaiiy  haH  ro- 
ot'lved  from  the  Cltv  t'oiincll  a  live-year  exten.xloii  of  tliiu-  on 
its  fraiuhlse  to  oxteiiil  It.i  lino  on  Military  ltd.  to  tho  Velo- 
drome,   Kenmoro.      J.  C.   Sheldon   i.s   I'ur.   Atft. 

!Mrw  York— Th.'  Oval  l>isk  Co.,  Port  Henry.  N.  Y..  is  having 
stirvoys  made  for  the  eon.Mtructlon  of  a  26-inllo  rnilway  from 
Tiippcr  Lake  to  Atnper.sand   I'ond  to  open  up  Its  tinibor  liindH. 

Mrw  York — PoiiKhkoeiiHie  Cltv  &  Wapplnner  Kails  Kleelric 
Hy.  Co. — This  company  plans  to  expend  about  $150.(100  for  thi- 
reconstruction  and  extension  of  its  double-track  line  on  Main 
St..  I'DUfrhkecpsie.  Charles  A.  Brooks.  I'ouKhkeepsle.  Is  Local 
Mkt. 

i*rnniiylv«iila — According  to  press  reports  the  County  Com- 
missioners have  K'anted  a  franchise  to  the  Kastern  Penn- 
sylvania Uy.  and  the  Schuylkill  Klectric  Co.  to  construct  and 
operate  jointly  an  electric  railway  from  Pottsvillc,  Penn., 
over   Hroad   Mountain. 

I'enuMylvnnia — Pittsburgh  Ry.  Co. — This  company  has  ap- 
plied to  the  City  Council  of  Pittsburgh  for  a  franchise  to  con- 
struct ii  slnnle  track  on  Diamond  St.  from  Grant  to  Wood  St., 
a  double  track  from  Try  to  Grant  St.  and  for  connections  to 
be  made  with  existing  tracks  on  Korbes,  (Jrant,  Smlthfleld 
and  Wood  St.     P.  N.  Jones,  I'ittsburph.  is  Gen.  Mpr. 

Marylnnd^ — The  Commissioners  of  Haltimore  County  con- 
template Krantinjr  .a  franchise  for  the  constrviction  of  an  elec- 
tric railway  on  Hepester  Ave.  from  York  Rd.  to  Idlewvlde 
Park,  Towson.  Md. 

\orth  Carolina — .\lamancc.  Durham  &  Orange  Ry. — The 
citizens  of  Hurliiit^ton.  N.  C.  have  voted  to  issue  $100,000  in 
bonds  to  aid  tliis  company  construct  its  proposed  electric 
railway  from  dssipee  to  Durham.  Junius  Harden,  Burlington, 
Is  Interested.     Noted  Mar.  IS. 

North  I'arollna — According  to  press  reports  a  company  is 
being  organized  to  construct  an  electric  railway  out  of 
Rutherford.  N.  C. 

Georgia — Central  of  Georgia  Ry. — This  company  contem- 
plates constructing  a  second  track  on  its  line  from  Savannah 
to  Tybee  Island.     C.  K.  Lawrence,  Savannah,  is  Ch.  Kngr. 

Georgia — The  Henderson  Lumber  Co.  has  purchased  the 
line  of  the  Ocilla.  Pinebloom  &  Valdosta  R.R..  about  11  miles 
long.  The  new  owner  contemplates  the  extension  of  the  line 
from  Lax  to  Ocilla,  Ga..  about  15  miles,  and  from  Pinebloom  to 
Homerville,  about  2S  miles.     J.  A.  J.  Henderson,  Ocilla,  is  Pres. 

Georgia — Midland  Ry. — We  are  informed  officially  that  the 
line  of  this  company,  which  is  being  built  from  Savannah, 
may  be  operated  by  gasoline  propelled  passenger  equipment, 
and  information  as  to  such  equipment  is  desired.  George  M. 
Brinson,   Savannah,   Ga.,   is   Pres.     Noted   May   6. 

Florldn — Jacksonville  Traction  Co. — The  City  Council  of 
Jacksonville  has  granted  permission  to  this  comp.iny  to  con- 
struct an  extension  to  its  line  along  Kings  Rd.  Hardy  Croom, 
Jacksonville,   is  Local  Mgr.  and   Pur.   Agt. 

.Alabama — Plans  are  being  considered  by  W.  "O'.  Shortridge, 
Birmingham,  and  associates  for  the  construction  of  an  electric 
railway  in  Jefferson  County  from  Birmingham  to  the  Warrior 
River,  about  25  miles. 

LoulNinna — F.  T.  Constant  and  associates  contemplate  the 
construction  of  a  electric  railway  in  Alexandria,   La. 

TennexNee — Nashville.  Springfield  &  Northern  R.R. — This 
company  has  been  chartered  to  construct  an  interurban  rail- 
way from  Nashville,  Tenn..  to  Franklin.  Ky.  K.  G.  Stribllng, 
Nashville,  is  Pres.  and  Robert  C.  Leonard,  Nashville,  is  Secy. 
Noted  June  17. 

Kentucky — Cumberland  R.R. — We  are  advised  that  this 
company  has  not  definitely  concluded  when  construction  work 
will  be  resumed  on  its  line  from  Warren,  Ky.,  to  Jellico,  Tenn., 
on  account  of  financial  conditions.  T.  H  Hayden,  Artemus, 
Ky,   is   Gen.    Mgr      Noted   June    10. 

Ohio — The  Lake  Erie  &  Youngstown  Construction  Co.,  re- 
cently incorporated,  will  soon  start  work  on  the  construction 
of  the  proposed  railway  from  Youngstown  to  Conneaut.  John 
B.  Ruhlman  is  Interested. 

Ohio — Lancaster  Traction  &  Power  Co. — Plans  are  being 
made  by  this  company  for  the  construction  of  a  two-mile 
extension  to  its  line  in  Lancaster,  Ohio.  H.  B.  Peters,  Lan- 
caster,   is  Pres.,   Gen.   Mgr.   and   Pur.   Agt. 

Indiana — According  to  press  reports  there  Is  a  move- 
ment on  foot  to  construct  an  electric  railway  from  Evans- 
ville  to  Terre  Haute  in  connection  with  the  proposed  Dixie 
Bee  Line  Highway,  which  will  connect  Chicago,  TU..  Terre 
Haute,   Evansville,   Henderson,   Ind.,  and  Nashville,  Tenn. 

Michigan— Detroit.  Pontiac  &  Owosso  Rv. — This  company 
has  applied  to  the  City  Council  for  a  franchise  to  build  a 
railway  in  Pontiac.  This  is  part  of  a  plan  to  construct  a  rail- 
way from  Owosso  to  Detroit.  George  H.  Lau,  Detroit,  is  in- 
terested.    Noted  Aug.  6. 


\\  iHCfiiinln  Chicago  /t  VVlHconHlii  Valley  Ky. — -ThlH  com- 
pany Is  making  prollmlnary  an  aiiKonientM  and  will  HUon 
Htart  work  on  the  coiinti  uctliin  of  IIh  propoHOd  electric  rail- 
way from  .Ma'ilNon  to  JanoHVlllc.  J.  K,  Junoi,  MadiHOii,  Ih 
Pros. 

Iowa  -Iowa  lly.  &  Light  Co.- — ThlH  company  Ih  conHldcrIng 
plans  to  extend  lis  line  from  Cedar  ItapIdH  to  JofferMOn.  J.  U. 
Wardle,   Ce.lar    ICaplilH,   Ih  Supt.    Ky.   Dopt.   and   Ch.    Kngr. 

.South  ilnkoln  Huron  &  Northwentern  Ky. — Preliminary 
.-LrrangemenlH  iire  being  made  by  this  company  for  the  con- 
struction of  IfH  proposed  railway  to  connect  Huron,  8,  U.,  and 
llanklnHon.  N.  I).  P.  W.  HenderHon,  .Summit.  8.  D.,  IR  Inter- 
isted.      Noted    Apr.   29. 

\orlh  Dakota — Huron  &  Northwestern  Ry. — Seo  Item  under 
South   Dakota. 

Wyoming — Chicago,  Burlington  &  Ciulncy  R.R. — This  com- 
pany, accoriling  to  press  reports,  is  making  survevH  for  the 
coiiHlructlon  of  a  line  from  Islay,  Wyo.,  to  Ft.  C^olllns,  <;olo., 
w)H>re  .'i  connection  with  the  Denver,  L;iramle  &  NorthwcHlern 
Ry.  will   be  nia<le.      F.  T.   Darrow,   Lincoln.   Neb.,   is  Ch.   Engr, 

MiNHOuri— The  Mexico  Investment  &  Construction  Co.  plans 
to  construct  a  14-niile  electric  railway  southwest  from  Mex- 
ico,   Mo.,    if    a    bonus    of    $30,000    can    be    obtained. 

Texan — C.  O.  Williams,  Corpus  Christi,  and  Charles  H. 
Kegan.  Keevilli-,  are  making  preliminary  preparations  for  th>- 
<-onstructlon  of  a  railway  to  cr)nn(ct  Beevllle,  Cadiz,  Oakville 
iind    Three    Rivers,    about    25    miles. 

TexaM — Atchison,  Topeka  &  Santa  F*  Ry. — It  is  reported 
that  this  company  will  soon  start  work  on  the  construction 
of  its  proposed  extension  from  Slaton  to  L.-imesa  and  Sterling 
City.     F.  M.  Blsbe<',  Amarillo,  Tex..  Is  Ch.   Engr.  Western  Lims. 

Texan — Ft.  Worth  &  Denton  Interurban  Ry. — This  company 
plans  to  start  work  soon  on  the  construction  of  its  proposed 
electric  railway  from  Ft.  Worth  to  Denton.  Noted  June  25, 
1914. 

Texa.<< — Texas  Traction  Co. — This  company  has  abandoned 
construction  on  the  extension  of  its  line  from  Waco  to  Austin. 
The  work  will  not  be  undertaken  until  financial  conditions 
improve.      R.    B.    Stichter,    Dallas,    is   Gen.    Mgr. 

Arizona — Globe  &  Miami  Traction  Co. — This  company  has 
received  from  the  City  Council  six  months'  extension  of 
time  on  its  franchise  to  build  a  line  between  Globe  and  Miami. 
L.    L.    Litchfield    is    I'res. 

Washington — Hartford  &  Eastern  Rv. — This  company, 
owned  by  Rucker  Bros..  Everett,  has  leased  the  Monte  Cristo 
branch  of  the  Northern  Pacific  line,  running  between  Everett 
and  Monte  Cristo.  and  will  operate  same  as  common  carrier 
A  number  of  improvements  will  be  made  to  the  properties. 

California — Industrial  Terminal  R.R. — This  company  has 
been  incorporated  to  construct  railways  in  various  counties 
of  California.  The  first  line  to  be  built  will  be  in  I-os  Angeles, 
from  -Mameda  St.  to  the  Los  Angeles  River.  The  directors  are 
I-.  E.  Hanchett,  Pres.;  E.  W.  Taylor,  Treas. ;  S.  Smith,  E.  B. 
Carroll   and   G.   E.   Newlin. 

^Ontario — Lake  Huron  &  Northern  Ry. — This  company  has 
awarded  the  contract  for  the  construction  of  its  proposed  rail- 
way from  Sault  Ste.  Marie  to  a  point  on  the  Grand  Trunk 
Pacific  Ry.  to  the  NATIONAL  ENGINEERING  CO.,  Marshall 
Bldg.,  Cleveland.  Ohio.     Estimated  cost,  $20,000,000. 

LIGHT,   HEAT   A!VD   POWER 

+Turner.s  FailM,  Mann. — The  Turners  Falls  Co.  has  awarded 
the  contract  for  the  second  half  of  its  dam  in  the  Connecticut 
River  to  FREDERICK  T.  LEY  &  CO.,  INC.,  Springfield.  About 
12,000   cu.yd.   of   concrete   will   be   required. 

-A-Middletown.  N.  Y. — -fOfficial) — Bids  will  be  received  until 
2:.30  p.m.,  June  29,  by  E.  S.  Elwood,  Secy.  State  Hospital  Comn., 
Capitol,  Albany,  for  power  house  equipment,  construction, 
heating,  plumbing  and  electrical  work  at  the  Middletown 
State   Homeopathic  Hospital,   Middletown. 

New  Y'ork,  N.  Y. —  (Borough  of  Manhattan) — Bids  will  be 
received  until  June  28  by  C.  B.  J.  Snvder,  Supt.  of  School 
Bldgs.,  Park  Ave.  and  59th  St.,  for  additions,  alterations  and 
repairs  to  the  electrical  equipment  in  Public  Schools  5,  48. 
6S,    103,    159    and    1S6,    Borough    of   Manhattan. 

+\ew  Y'ork,  N.  Y'. —  (Borough  of  Brooklyn) — Bids  were  re- 
ceived June  14  by  the  Department  of  Health  for  the  plumbing 
and  gasfitting  of  a  pavilion  on  the  grounds  of  the  Kingston 
Ave.  Hospital,  Borough  of  Brooklyn,  as  follows:  Harley 
Plumbing  Co.,  $5477;  James  Abroms  &  Bros.,  $5Bfi2;  T  E. 
O'Brien,  $4973;  J.  J.  KENNEY,  262  West  20th  St.,  New  York, 
$4795  (awarded  contract);  W.  Young,  $5248;  G.  E.  Gibson. 
$5190;  Wells  &  Newton,  $5791. 

+lVew  Y'ork,  N.  Y. —  (Borough  of  Brooklyn) — Bids  were 
opened  June  14  by  the  Department  of  Health  for  the  steam- 
heating  plant  of  a  pavilion  on  the  grounds  of  the  Kingston 
Ave.  Hospital,  Borough  of  Brooklyn,  as  follows:  G.  E.  Gibson, 
$4945;  ■Wells  &  Newton,  $5143;  Adams  WMtz,  $5181;  M.  J 
Callahan,  $4879:  Philp  &  Paul.  $5937:  W.  J.  OLVAN"Y,  177 
Christopher  St.,  New  York,  $4200   (awarded  contract):  Walker 

6  Chambers,    $4757. 

HarriHon,  !V.  J. — It  is  reported  that  the  Public  Service  Elec- 
tric Co.   will   install  new  underground  conduits  in   Fourth  St 
Harrison.     The  estimated   cost   is   $35,000. 

Hoboken,  N.  J. —  (Official) — Bids  will  be  received  until  July 

7  by  the  Board  of  City  Commissioners  for  lighting  the  streets 
and  public  places  for  a  period  of  one,  three,  or  five  years  from 
July   14,   1915. 


364 


E  X  (i  I  X  E  E  R  I  N  G     NEWS 


Vol.  73,  No.  25 


Paterson.  N.  J. — The  Board  of  Education  has  eng-ag-ed  Lewis 
E.  Eaton,  Consult.  Engr.,  to  prepare  plans  for  an  electric- 
lisht  and  power  plant  for  the  High  School.  An  appropriation 
of  taOOO  has  been  made  for  the  purpose. 

Franklin,  Penji.^It  is  announced  that  the  Atlantic  Refining 
Co.  win  spend  about  $300,000  in  installing  an  entire  new  boiler 
system  at  the  Eclipse  Oil  M'orks.  Franklin.  A  new  building 
and  smokestack  with  smoke-consuming  equipment  will  be  in- 
cluded. The  boilers  will  be  of  the  water-tube  tvpe,  about 
SOOO   hp. 

+Philadelphia,  Penn. — The  Board  of  Education  has  award- 
ed the  contract  for  the  installation  of  a  heating  system  in  the 
Lynde  School  to  THOMPSON  BROS.,  125  North  Fifth  St.. 
Philadelphia,   at    $15,500. 

+Pitt8burg'li,  Penn. — The  Department  of  Charities  has 
awarded  contracts  in  connection  with  the  construction  of  a 
new  wing  to  the  asylum  for  insane  men  at  the  City  Poor 
Farm,  Marshalsea,  to  the  following:  BERKLE  CO.,  $23,297 
for  plumbing  apparatus:  BURNS  FLEMING  &  CO..  S15  Forbes 
St.,  Pittsburgh,  $32,740  for  heating  plant;  EASTERN  ELEC- 
TRIC CO.,  6016  Center  Ave.,  Pittsburgh,  $7909  for  electrical 
work. 

+BaIttniore,  Md. — The  Hebrew  Hospital,  Monument  St.  and 
Broadway,  has  awarded  the  contract  for  the  construction  of  a 
fireproof  power  house  to  JOHN  ■V\'.\TERS,  23  East  Center  St., 
Baltimore:  the  contract  for  equipment,  including  two  250-hp. 
water-tuba  boilers,  directly  connected  to  100-kw.  generator, 
switchboard,  high-pressure  steam  and  exhaust  piping,  and 
incidentals,  was  awarded  to  CROOK.  KRIES  &  CO.,  28  Light 
St.,  Baltimore.     Smith  &  May,  921  Equitable  Bldg.,  is  Arch. 

Cordele,  Ga. — The  City  Council  will  engage  an  engineer 
to  prepare  plans  and  estimates  for  the  construction  and  opera- 
tion  of  a  municipal   electric-light   plant. 

Sylacanira,  .\la.— Bids  will  be  received  until  6  p.m.,  June  29, 
by  J.  E.  Jordan,  City  Clk.,  for  the  construction  of  a  concrete 
dam,  about  nine  ft.  high  and  250  ft.  long,  at  the  municipal 
hydro-electric  plant  at  Hatchett  Creek,  16  miles  from  Syla- 
cauga.     The  estimated  cost  is  $5000. 

Cnyahogra  Falls,  Ohio — The  Falls  Rubber  Co.,  Cuyahoga 
Falls,  is  having  plans  prepared  for  a  one-story  brick  and 
steel  power  house.  Ernest  McGeorge,  Leader-News  Bldg., 
Cleveland,   is  Engr.  >» 

Fremont,  Ohio — The  receivers  of  the  Sandusky  River  Power 
Co.  have  applied  to  the  Public  Utilities  Commission  for  per- 
mission to  issue  $700,000  in  bonds  and  $100,000  in  preferred 
stock.  This  is  a  preliminary  step  toward  reorganizing  the 
company,  and  adding  a  $500,000  auxiliary  steam  plant  to  the 
hydro-electric  plant  now  in  operation.  The  name  of  the 
company  will  be  changed  to  the  Ohio  State  Power  Co.  Noted 
June   17. 

•fFremont,  Ohio — Press  reports  state  that  the  Ohio  State 
Power  Co.  has  awarded  the  contract  for  the  auxiliary  steam 
power  plant  at  Ballville  to  the  WORDEN-ALLEN  CO.,  Chicago. 
The  equipment  will  include  three  6250-kw.  steam  turbines, 
four  150-hp.  boilers,  mechanical  stokers  and  a  fuel-handling 
crab.     See  preceding  item. 

Marietta.  Ohio — Tentative  estimates  have  been  submitted 
to  the  City  Council  of  the  cost  of  establishing  a  municipal 
electric-light  plant.  The  figures  range  from  $65,000  to  $6S,000. 
including  the  building.  A.  G.  Stevens  is  City  Clk.  Noted 
June  3. 

'Wellsville,  Ohio — The  City  Council  is  preparing  to  adver- 
tise for  bids  for  the  sale  of  $60,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  municipal  electric- 
light   plant. 

CheboTKan,  Mich. — It  is  reported  that  the  Cheboygan  Elec- 
tric Light  &  Power  Co.  is  considering  the  construction  of  a 
new  power  plant  on  the  Black  River,  lemoving  the  present 
plant  from  the  middle  of  the  river  to  the  "shore.  The  esti- 
mated cost  of  the  work  is  $75,000.  F.  B.  Spencer  is  Secy, 
and  Treas. 

Grand  Rnpldn.  Mich. — It  is  reported  that  bids  will  be 
received  until  July  12  for  the  construction  of  a  power  house 
for  the  Tmpfrial  Furniture  Co.  The  Wernette-Bradfield-Meade 
Co.,  Grand   Rapids,   is   Engr. 

Lowell,  Mich. — The  Hydro-Electric  Power  Co.,  Lowell,  is 
reported  to  be  contemplating  extensions  to  its  power  station. 
The  Wernette-Bradfleld-Meade  Co.,  Grand  Rapids,  prepared 
the  plans. 

Petoakey,  Mich. — It  Is  reported  that  the  city  is  having 
plans  prepared  for  rebuilding  the  municipal  electric-light 
plant.     J.   W.   Lovelace   is  Mgr.   and  Supt.   of  the   plant. 

+Appleton,  WIk. — The  Wisconsin  Traction,  Light,  Heat  & 
Power  Co  has  aw.irded  the  contract  for  the  construction  of 
an  addition  to  Its  plant  to  the  WHEELER  CONDENSER  & 
ENGINEERING  CO.,  149  Broadway,  New  York,  N.  Y.,  at  about 
$500,000.  The  new  addition  will  Increase  the  capacity  by 
17,000  hp. 

+Madli»on,  ^Vlii. — The  Wisconsin  River  Power  Co.,  Madison, 
has  awarded  the  contract  for  700  tons  of  steel  for  towers 
of  the  transmission  line  between  Madison  and  Prairie  du  Sac, 
to  the  AMERICAN  BRIDGE  CO.,  30  Church  St.,  Now  York, 
N.  Y. 

Hhawnno,  \%'l«. — It  Is  reported  that  plans  are  being  pro- 
pareil  for  a  $40,000  power  house  for  the  tnunlclpal  water  and 
electrlc-llght  plant.  The  Power  Engineering  Co.,  Minneapolis 
Minn.,   Is   Engr.-ln-Chargo. 

Dea  Molnca,  Iowa — The  Continental  Gas  &  Electric  Corpor- 
ation l.M  having  plans  pre|iared  for  the  conHtru<'tlon  of  a 
central  heating  and  lighting  plant.  The  estimated  cost  Is 
$300,000.  W,  H.  Abbott,  401  Manhattun  Bldg.,  Des  Moines, 
Is  Engr. 

Knoxvlllr,  Iown--It  Is  reported  that  the  Des  Moines  Elec- 
tric Co  IX'.M  MoliicH,  co(itemplnli>H  the  consfruction  of  a 
44,OOn-volt  transnilMslon  line  to  Knoxvllle  to  furnish  energy 
to   the   Knoxvllle    Electric   Co. 

Owatonaa.  Minn. — The  8tato  Board  of  Control  has  plans 
for    the    construction    of   a    two-atory,    SOxXO-ft.    power    house. 
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It  will  cost  about  $25,000.  C.  L.  Pillsbury,  805  Metropolitan 
Life  Bldg.,  Minneapolis,  is  Engr.  Downer  Mullen,  St.  Paul 
is  Secy.  Bd.  of  Control. 

Hutchinson,  Kan. — Press  reports  state  that  the  United 
Water,  Gas  &  Electric  Co.  will  enlarge  the  boiler  room  of 
its  power  plant  to  double  the  present  capacity. 

Broken  Bow,  ?ieb. — (Official) — See  item  under  "Water  Sup- 
ply-Irrigation." 

Davenport,  !Veb. —  (Official) — Bids  will  be  received  until 
July  1  by  the  City  Council  for  the  installation  of  an  electric- 
light  plant.  The  estimated  cost  is  $5000.  Charles  F.  Sturte- 
vant,  Holdrege,  Neb.,  is  Consult.  Engr.     Noted  June   17. 

Holdrege,  Neb. — The  City  Council  has  granted  a  25-year 
extension  of  the  franchise  of  the  Holdrege  Lighting  Co.  The 
company  has  agreed  to  reduce  its  rates  for  furnishing  elec- 
tricity for  lighting  and  commercial  purposes,  and  will  make 
a  number  of  improvements  in  its  plant. 

Mllbank,  S.  D. — Bids  will  be  received  until  July  2  by  E.  M. 
Harper,  Audr.  of  Grant  County,  for  heating,  plumbing  and 
electrical   work    in    the   new    county   court   house    in    Milbank. 

Chillicothe,  Mo. —  (Official)— Bids  will  be  received  until  2 
p.m.,  July  15,  by  John  A.  Ryan,  Secy.,  Bd.  of  Pub.  Wks.,  for 
installing  the  following  equipment  in  the  municipal  electric- 
light  plant:  One  375-kw.  three-phase,  60-cycle,  2300-volt  gen- 
erator, direct-connected  to  a  steam  engine  or  steam  turbine 
to  operate  condenser,  with  separate  exciter,  switchboard  panel 
and  instruments,  power  circuit  panel,  etc:  one  500  g.p.m. 
motor-driven  centrifugal  pump  for  use  with  condenser  and 
one  12-in.  barometric  condenser,  one  12-in.  oil  separator,  and 
necessary  pipe,  valve  fittings,  etc.,  to  install  the  pump  and 
condenser.  C.  F.  Adams  is  Pres.,  Bd.  of  Pub.  Wks.  Harper 
&   Stiles,   Grand   Ave.   Temple,   Kansas   City,   is   Consult,   Engr. 

Lowry  City,  Mo. — Henry  S.  Grimes  has  made  application 
to  the  City  Council  for  a  franchise  to  install  and  operate  an 
electric-light   plant   in   Lowry   City. 

El  Canipo,  Tex. — The  Central  Service  Co.  has  been  organized 
with  a  capital  stock  of  $200,000,  for  the  purpose  of  building 
and  operating  an  electric-light  and  power  plant  and  an  ice 
factory.      P.   J.   Hardy   is   interested. 

Galveston,  Tex. — It  is  reported  that  the  Texas  Power  & 
Light  Co.,  Dallas,  has  purchased  the  property  of  the  Galveston 
Gas  Co.  at  approximately  $1,000,000.  The  new  owner  plans 
to  improve  the  plant  and  extend  the  distribution  lines.  R.  F. 
Slater,   Dallas,   is  Gen.   Mgr.   of  the  Texas  Power  &  Light  Co. 

Marshall,  Tex. — The  Marshall  Electric  Co.  contemplates  the 
construction  of  a  system  of  transmission  lines  in  the  vicinity. 
The  first  one  planned  will  extend  from  the  central  station  at 
Marshall  to  Jefferson,  a  distance  of  15  miles.  H.  M.  Long, 
Marshall,  is  Supt.  of  Overhead  Const. 

Soda  Springs,  Idaho — .\t  a  recent  election  the  citizens  ap- 
proved a  bond  issue  of  $15,000,  the  proceeds  of  which  will  be 
used   for  the  construction   of  a  municipal   electric-light   plant^. 

+KIIensburg,  Wash. — The  City  Council  has  awarded  "the 
contract  for  rebuilding  the  municipal  power  plant  to  W.  A. 
KRANER  &  CO.,  Portland,  Ore.,  at  about  $59,000.  Noted  May 
13   and   27. 

Hood  River,  Ore. — The  State  Engineer,  Salem,  has  granted 
permission  to  August  Guighard,  Hood  River,  to  appropriate 
water  from  the  Hood  River  for  the  operation  of  a  hydro- 
electric plant  to  be  constructed  at  a  cost  of  about  $300,000. 

Burbank.  Calif. — The  citizens  have  voted  an  issue  of  $25,000 
in  bonds  for  the  purpose  of  constructing  a  municipal  electric- 
light  plant  and   distributing  sytsem. 

Dorchester,  Ont. — The  Town  Council  will  construct  a  new 
distribution  system  at  a  cost  of  about  $5000.  Power  for  its 
operation  will  be  obtained  from  the  Ontario  Hydro-Electric 
Commission. 

BRIDGES 

-^Slam — (Official) — The  Siamese  Royal  Railway  Department 
is  receiving  bids  for  the  constiuction  of  three  steel  viaducts. 
Plans  and  specifications  may  be  had  from  the  Siamese  Lega- 
tion,  Gloucester,   Mass. 

+Heverly,  Mass. — The  Board  of  Aldermen  has  awarded  the 
contract  for  the  construction  of  a  bridge  over  the  tracks  of 
the  Boston  &-  Maine  R.R.  at  School  St..  Beverlv.  to  the 
PHCENIX  BRIDGE  CO.,  110  State  St.,  Boston,  at  $54-)8.  Noted 
Jan.    14. 

Springfleld,    Mass (Official) — Bids    will    be    received    until 

noon.  Julv  s.  bv  the  Board  of  Supervisois  at  the  office  of 
the  City  Clerk  for  the  construction  of  the  Plalnfleld  St.  Bridge 
over  the  tracks  of  the  Boston  &  Maine  R.R.  It  will  have  a 
103- ft.  span,  68  ft.  wide.  F.  H.  Clark  is  Supt.  of  Streets  and 
Engineering.      Noted  Jue  17. 

.\lbany.  N.  Y.— The  Delaware  &  Hudson  Co.  has  made  appli- 
catloti  to  the  Public  Service  Commission  of  the  Second  District 
for  pi  imlssion  to  construct  a  railway  bridge  over  Island  Creek 
In  Albany  Couiitv.  The  bridge  will  be  partly  in  the  City  of 
Albany  and  partly  In  the  Town  of  Bethlehem.  It  will  be  a 
girder  span  not  less  than  50  ft.  wide.  James  MacMartIn  Is 
Ch.    Engr.   of  the    Delaware   &   Hudson   Co. 

IlulTalo.  N.  Y. — The  Board  of  Aldermen  has  rejected  all 
bills  for  the  reconstruction  of  the  Chicago  St.  Viaduct,  and 
tins  illrecteil  the  Commissioner  of  Public  Works  to  advertise 
for  new  bids.  Francis  G.  Ward  Is  Comr.  of  Pub.  Wks.  Noted 
May   7,   1914.   and   June    10,   1915. 

Muhnwk.  N.  Y. — At  a  recent  election  the  citizens  voted  to 
Issue  $  IS. 110(1  In  bonds  for  the  purpose  of  constructing  nine 
concrBto  bridges  on   I'alne's  Hollow  Rd. 

AllelvUlere,  N.  J.  (Official)— Bids  wll  be  received  until 
July  t!  by  the  Hoard  of  Chosen  Freeholders  of  Warren  County, 
Courthouse.  Itelvldere,  for  the  construction  of  two  I-beam 
bridges.  F.  W.  Salmon.  Netcong,  Is  County  Engr.  J.  R. 
Thatcher  Is   DIr.  Bd.  of  Chosen  Freeholders. 

+<'rnnturd,  N.  J. — The  Board  of  Chosen  Freeholders  of 
I'nlon  Cdunlv,  Elizabeth,  has  awarded  the  contract  for  re- 
plaelng  the  "steel  bridge  at  I'nIon  Ave..  Cranford,  with  a 
new  concrete  structure,  to  the  WELDON  CONTUACTINO  CO., 
llahway,  at  $11,270.     Other  bidders  were;     Ferro  Concrete  Co.. 
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$12,21H;    T.    KoBtiM    I'lilliilmii.    $1.1,2.10;    AiHiiii     K.    .Sinllli.    $12. 
427;    AvKilll-MiitthiwB    fo,     $12.1171,     J-kkuii    foiiHt  ni.tUm    Cii . 
$11,640;     Sclli.iil.i      Criii.Mil     CiiliHt  i  ilcl  loll     C"..     $1I,2N4;     K.     W. 
Si'liwl.m,   $12, ;>.'.<,  .Iftiiii'H   !•:.  <!iiMu.   $ll,4:ir..   Hihafii    A    NdWiiiiin. 
$11,640;    WIiIImUoi    ,«    IHohl.    $I!I,2S4 

North  I'Inlnnrlil.  \.  J.  ( l*1iilnn..|.l  i.hhI  .im..>  .'Iho  lowKUt 
bid  rciclvi-.l  l.\  ihi'  H.mid  of  iMiuhimi  Fum-IioIiIoi  h  of  MonuiiHi<t 
Countv.  SdiiumvIH.'.  fi>|-  thi'  (•oiiHmiitlnn  nf  ii  In  IiIki-  u(  Oiovi- 
St.  i-oiiiHTtliiK  .North  IMaliidrlil  with  rlnlntlolil.  wim  that  of 
A.  K.  .Smith.  I'lalntlohl,  at  $7373.  Thoro  w<to  14  l.l.lileiM  for 
the    woik. 

ifl.rluinnn.  I*rnn.  (<>(|l,lan  Tlio  Sti|>i'rvli<orH  of  Nitrlh 
Aiinvlllo  Touiidhlp,  I,.-1miiuiii  ("oimtv,  hav<-  awanlcd  th«  coii- 
tra.-t  for  a  hriilur  a.rosM  gvil t laiialillla  I'r.-fk  to  <J  W.  KN- 
SUIN,    INl'.,    llarrUlMMK.      Not.. I    Jiin«    10. 

I'hlladrlphla,  IVnn.-    Tho  C.immlttpp  on  SlirvoyH  of  lh<>  Tlty 

CounoH    l.t  i-oiiKl.l.'rliiK    an   or.llimnro   for   th iiiMtrn.llon   of  a 

$200,000    hrl.lKi-    over    I'oiin vpa.-k    Crook    on    thi<    routr    to    Now 
York    by    way    .>f    tl>.<    Northoast    HIv.l. 

^('iimlirrlnnd.  Md.  (Orllilal)  Thi<  Uond  Dln-rtorH  of  Allo- 
Kaiiv  '."oimlv  h.'ivo  awar.lt>. I  tho  .•.>nlrnct  for  n  7n-ft.  Htci-I 
l>rUln<"  .«v.>r  tho  (V  .<t  i>  i-aiial  at  Vlrnlnla  Ave,  riinil)erlHnil.  to 
tlw  VIKCINIA  HUIP(JI':  .t  IIION  0(>..  Uonnokc.  Vn.  Noti-.l 
.luno    10. 

^FroKtltiirK.  Md. — Thi-  Town  Council  haH  nwardod  the  <-iin- 
tract  for  the  conjttriicli.in  of  a  concrrlo  hrl.lKo  ovor  tho  trackH 
of  tho  Ciinili.-rlanil  .t  TonnHylviinla  U.K.  at  Itowcry  St.  to  th.- 
Ll'TKN    nilindK    CO.,    York.    Ponn.,    at    $r.34n.      Noted   Juno    10. 

+l.arn}r,  Vn. —  (Olllclal> — Tho  ConinilHHionorM  of  I'hk.- 
Countv  havo  awar.I.'.l  tho  contract  for  a  hrldtre  over  llawk.s- 
hlll  Creek,  about  ono  mile  from  Luray  to  10.  C.  McCoMH. 
Ronnoke.      Noto.l   .luno   .1. 

+\Voodi><ork.  Vn. —  «i>mclan — Tho  Comnil.Ksioner.s  of  .Sli.ii- 
andonh  Countv  havi-  aw,ir.l.-d  tho  contract  for  tho  constru.'tion 
of  a  300-ft.  bridtto  .iv.'r  th.-  North  Fork  of  tho  .Shonand.iah 
River  between  Shonand.iah  and  Warren  Counties  to  the  Vllt- 
(IINTA  HRIDC.IC  *  IRON  C(1.,  Roanoke,  at  $6241.  The  Roanoke 
Rrldpe   Co.    bid   $6572.      Noted    May    27. 

Knlnrllr,  W.  Vn. — HI. Is  will  be  received  until  July  6  by  the 
CJreenbrier  dunty  Court,  I.,e\vlsbur(r,  for  the  construction  of 
three  steel  or  reinforced-concrete  bridges  ne.ir  Ralnelle.  One 
will  be  2.")  ft.  lonp  an.l  the  others  20  ft.  each,  all  with  Ifi-ft. 
roadways.     J.  S.  Crawford   Is  Clk.  of  County  Court. 

<>uyton,  (Ja. — It  is  reported  that  the  Commissioners  of  lOf- 
flnirham  County.  SprinKfleld.  and  IJulloch  County,  Statesboro, 
contemplate  the  construction  of  a  steel  bridge  across  the 
OBeochee   River  at   Ouyton.     The   estimated   cost   is   $10,000. 

Maron,  Ga. —  (Official) — It  is  announced  that  no  new  bridtres 
will  be  built  in  Hibb  County  this  year.  J.  Ross  Bowdre  Is  Clk. 
of  County  Comrs.     Noted  Juno  10. 

St.  PeterMbursr,  Fla. — Tt  is  reported  that  the  City  Com- 
missioners plan  to  build  a  new  concrete  bridge  over  Booker 
Creek.     J.  G.   IJradshaw  is  Mayor. 

MontKomrry,  Ala. —  I?ids  will  be  received  until  July  12  b.v 
the  Commissioners  of  Montgomer.v  County  for  the  construc- 
tion of  a  steel  bridge  over  Pinlala  Creek  on  the  Hayneville 
Rd.      Thomas    H.    Edwards   is   County    Engr. 

ColumliuH.  MlwH. — Rids  will  be  received  until  July  .">  by  the 
Board  of  Supervisors  of  T^owndes  County  for  the  construction 
of  four  steel  bridges  and  threi-  concrete  culverts.  G.  K. 
Hauser.  Jr.,  is  Engr. 

+  \Mhland,  Ohlti — (Omcial) — The  Commissioners  of  Ashland 
Countv  have  awarded  the  following  contracts  for  the  con- 
struction or  repair  of  county  bridges:  CENTRAL  CONSTRUC- 
TION CO..  Wooster,  Ohio,  $5199:  S.  P.  BAKER.  Ashland,  $1579: 
G.  W.  COOPER,  Polk.  Ohio.  $703;  H.  S.  SCOTT.  Ashland,  $1627. 
Noted   June   3. 

Canton,  Ohio — Bids  will  be  received  until  July  7  by  the 
Board  of  Commissioners  of  Stark  County  for  constructing  the 
substructure  of  the  Fasnacht  Bridge  and  Hess  Rd.  Bridge  No. 
1  In  Perry  Township.     C.  L.  Stoner  is  Clk.  of  County  Comrs. 

Cincinnati,  Ohi<» — fOffleial) — Bids  will  be  received  until 
noon,  July  1.  by  Philip  Fosdick,  Dir.  of  Pub.  Ser..  for  the 
reconstruction  of  all  existing  bridges  in  Sedamsville,  esti- 
mated to  cost  $3000,  and  for  rebuilding  the  I..ick  Run  Rd. 
bridges,  at  a  cost  of  about  $4500.  Parke  S.  Johnson  is  Secv. 
Bd.   of  Pub.   Ser.      Frank  S.  Krug  is   City  Kng- 

Cincinnatl,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  2,  by  the  Board  of  Commissioners  of  Hamilton 
County  for  checkered  steel  plate  covering  over  eyebars  of 
trusses  of  the  Beechmont  Ave.  Bridge,  Anderson  Township. 
Fred  E.  AVesselman  is  Pres.  County  Comrs. 

+Cinrlnnati,  Ohio — The  contract  for  the  construction  of 
approaches  to  the  Beechmont  Ave.  Bridge  over  the  Little 
Miami  River  has  been  awarded  to  R.  E.  C.-\IN  at  $5385. 

Cleveland.  Ohio — (Official) — Bids  will  be  received  until 
10  a.m.,  July  3,  by  the  Board  of  Commissioners  of  Cuyalioga 
County  for  paving  the  floor  and  approaches  of  the  Brooklyn- 
Brighton  Bridge.  W.  A.  Stinchcomb  is  County  Surv.  E.  G. 
Krause  is  Clk.  of  Comrs. 

+Dayton,  Ohio — The  Board  of  Commissioners  of  Mont- 
gomerv  Countv  has  awarded  contracts  for  the  Johnson  Station 
Bridge  to  GEIGER  &  FINKE  at  $9143  for  the  concrete  sub- 
structure, and  the  BROOKVILLK  BRIDGE  CO..  Brookville. 
Ohio,    at   $12,990   for   the    superstructure. 

Lehanon,  Ohio — (Official) — Bi.ls  will  be  received  until  11 
a.m.,  Julv  12.  liy  the  Board  of  Commissioners  of  Warren 
County  for  the  construction  of  a  IGO-ft.  high  truss  steel 
bridge  with  creosoted  plank  and  block  over  C;psar's  Creek  at 
Haines  Crossing  on  the  Harveysburg  and  New  Burlington 
Pike  in  Massie  Township.  Bids  will  bo  received  at  the 
same  time  for  a  two-span  steel  bridge  over  Turtle  Creek  at 
West  St.  in  the  Village  of  Lebanon.  John  M.  Mulford  is 
County  Audr. 

+MIIton,  Ohio — (Diamond  post  office) — The  Board  of  Con- 
trol has  awarded  the  contract  for  the  construction  of  the 
Carson  bridge  on  the  Palmyra  Rd.  at  Milton  to  the  HUNTER 
CONSTRUCTION    CO.,    Youngstown.    at    $32.67.5. 


I'lirianiiMiili.  ulili>  llldN  will  hn  recelvod  unlll  July  i  by 
llie  .\..rr.ilU  Af  W.  "I.rn  llv.,  Klml  National  Hank  MIdK..  for  the 
.  iiiiHtruitloii  of  llie  I.awMori  Run  Vla.liiet  over  tho  trackB  of 
tho    lallway       C.    I".    LokIi.    I'orlMinoulh,    1h    A«Ht     KnKr. 

AUavrrly,  Ohl«»  (Olll.lal)— Tlw  (•olnrnlttKlotiirH  of  IMko 
Countv  havo  awi.rdo,!  ili.-  contra,  t  f.ir  tb«  conMtru.tlon  of  <i 
12.1  ft  Hl.ol  brbUe  acroHH  HunllMh  Crook  to  Iho  oltMJoNIA 
llltllHJK  I'O.  I...banon.  Ohio,  at  $3flt(B.  Tho  only  other  bl.l 
wan  that  of  111.  ClwiiMiilon  llrl.lKo  C.i,  WllmltiKtoii,  Ohio.  Hi 
$4200.      I.     II.    i;\liir   1h  ('ounty    Au.lr.      .Nol.-il    .Iiin.-    10. 

illooniliiKtou.  Inii.— (Olllclal)  IU-Ih  will  bo  roc.lvcd  until 
.fulv  Ii  bv  W  y.  Klimor,  Au.lr.  of  .Monroe  County,  for  the  con- 
Mtru.tloii  of  tho  Wlllard  Knrr  hIcoI  brldgu  In  Hloomlnifton 
TownNhIp 

JrlTrriaonvlllr,  Ind.-  It  In  reported  that  the  CommlMKlonerM 
of  Clark  Countv  will  ailvortlHO  oarly  In  Julv  for  bIdH  for  con- 
Htructlng  four  Ht<-cl  or  relnforcoil-coneroto  bri.lKOH,  from  30  to 
»0  ft.  long,  and  one  IKO-ft.  rolnforco.l-con.retf:  brlilge.  O.  W. 
Stonor    Ih    County     Audr. 

+l(rnnarlnT.  Ind.  The  Hoaril  of  CominlMHlonerM  of  Jasper 
Countv  huH  nwardeil  the  contract  for  Iho  conMtructlon  of  two 
brI.lg.'H    to    K.    .M.    WILMA.MH,    WInamac.    at    $7r.22. 

+IIouKht«n.  Mioh-  The  Duluth.  South  Shore  *  Atlantic  Ry 
buH  awariii-il  a  coiitracl  for  the  concrete  plern  and  HUl)Hlruclur< 
of  an  approach  britlg..  to  the  Portage  Lake  Bridge  on  the  Hough- 
ton side  to  Iho  FOUNDATIO.V  Co.,  Woolwortb  Ul.lg..  Now 
York.  N.  Y.  The  bridge  will  be  300  ft.  long  •vitli  a  «teel  su- 
perstructure, the  contract  for  which  h:iH  not  yet  been  award- 
ed. Tho  estimated  total  cost  Ih  $60,000.  W.  W.  Wal'ier,  D.i- 
luth.  .Minn..  Is  Vlce-Pres.  and  Gen.  Mgr.  of  the  railway  con:- 
pany. 

AKoolirnrd,  III. —  (OHldal) — Bids  will  be  received  until  1:30 
p.m..  June  2S,  bv  H.  J.  Gallagher,  Chn.  of  the  St.  and  Alley 
Com.  of  the  CItv  Council,  for  the  construction  of  a  concrete 
bridge  over  Keith  Creek  at  KIshwaukee  St.  The  estimated 
cost   Ih   $13,000.      Kdwln    .Main    Is  City    ICngr.      Noted    May   13. 

.Siirlngileld.  ill. —  (Olllclal)^ — Bids  will  bir  received  until  11 
!  .m.,  ,lune  30.  bv  the  State  Highway  Department  for  the  con- 
stru.'tlon  of  a  ISH-ft.  steel  bridge  in  Bernadotti-  Township, 
Fult.m  County.  The  estimated  cost  is  $5280.  E.  F.  Motsingcr, 
Canton,   is   Siijit.   of  Highways   of   Fulton   County. 

Siirlngllrld,  III. —  (Official) — Bids  will  be  received  until  11 
.i.m..  June  30,  by  the  .State  Highway  Commission  for  the  con- 
struction   of   a   number    of   bri.Iges    in    various    counties. 

Iliirllngton,  ion-a — A  speci.Tl  election  will  be  held  June  30 
to  vote  on  the  question  of  issuing  bonds  for  the  purpose  of 
building  a  bridge  across  the  .Mississippi  River  at  Burlington. 
The  estimated  cost  is  $200,000.  The  bridge  will  be  built 
jointly  bv  the  citv  and  a  stock  company.  Henry  G.  Vollmer  is 
City    Engr. 

iielolt,  Kan. — (Official) — Bids  will  be  received  until  July  8 
bv  the  Commissioners  of  Mitchell  Countv  for  the  construc- 
tion of  County  Bridges  Nos.  810,201  and  86,141.  This  work 
was  advertised  for  June  9,  but  because  of  technicalities,  the 
award  was  postponed  for  a  month.  T.  H.  McCall  is  County 
Clk.     Noted  June   3. 

i'onca,  Nel». —  (Official) — The  Commissioners  of  Dixon 
County  have  rejected  all  bids  received  June  11  for  the  con- 
struction and  repair  of  county  bridges  for  a  period  of  one  year. 
The  work  will  be  readvertised.  A.  N.  Porter  is  County  Clk. 
Noted  May  27. 

Hardin,  Mont. —  (Official) — Bids  will  be  received  until  10 
a.m.,  July  12,  for  the  purchase  of  $28,500  in  bonds.  The  pro- 
ceeds will  be  used  for  the  construction  of  i  bridge  across  the 
Big  Horn  River.      R.   P.   Ross   is  County   Clk. 

Cliilllootiie,  Mo. — Plans  will  be  completed  about  July  1  for 
a  number  of  bridges  in  Livingston  County.  Three  will  be  of 
steel,  two  60-ft.  and  one  80-ft.  span;  four  will  be  of  rein- 
forced-concrete,  from  30  to  .')0  ft.  long.  Joseph  Broaddus 
is   (bounty    Engr.      Fred   Harris    i.s    County   Clk. 

Kahokii,  Mo. — Bids  will  be  received  until  noon,  July  2.  b.v 
the  Commissioners  of  Clark  County  for  the  construction  of 
five  bridges  in  various  townships.  A.  E.  Ostrich  is  County 
Engr. 

St.  I.ouiN,  Mo. — The  Missouri  Pacific  Ry.  System  has  sub- 
mitted plans  to  the  Board  of  Public  Service  tor  approval,  of 
,■1  reinforced-concrete  viaduct  over  its  tracks  at  Chouteau  Ave. 
It  will  be  IfiSO  ft.  long  and  80  ft.  wide.  J.  R.  Stephens.  St. 
Louis,    is    Ch.    Kngr.      Noted    Jan.    14. 

DallaN,  Tex. — It  is  reported  that  the  Commissioners  Court 
of  Dallas  County  contemplates  the  construction  of  a  bridge 
across  the  Trinity  River  at  Commerce  St.  The  estimated 
cost  is  $100,000.     J.  P.  Witt.   Dallas,  is  County  Engr. 

TulKa,  Okla. — Plans  liave  been  selected  for  the  bridge  to  be 
built  across  the  Arkansas  Rivei  connecting  Tulsa  with  West 
Tulsa.  The  bridge  will  be  1  ir.O  ft.  long  with  a  30-ft.  roadway 
and  two  4-ft.  sidewalks.  The  appro;iches  will  be  400  and  450 
ft.  The  estimated  cost  is  $183,000.  Lewis  Cline  is  Countv 
Clk.      Noted   Apr.    29. 

La    Junta,    Colo. —  (Official) — Bids     will     be     received    until 

2  p.m..  Jul.v  6,  by  the  Board  of  Commissioners  of  Otero  County. 
Courthouse,  for  the  construction  of  a  reinforced-concrete 
bridge  across  Anderson  Arroyo  on  Fifth  St..  La  .Junta.  Alter- 
nate bids  will  be  accepted  on  a  single  span  of  73  ft.,  or  a 
bridge  with  two  50-ft.  spans.  George  McCauley  is  County  Clk. 
Mark  Denson,   Rocky  Ford,   is  County   Engr. 

ChalliH,  Idaho — .\t  an  election  on  May  29  the  citizens  voted 
in  favor  of  a  bond  issue  of  $35,000  for  the  i)urpose  of  con- 
structing five  steel  bridges  in  the  county.  It  is  reported  that 
bids  will  soon  be  asked.  Earl  J.  Michael  is  County  Clk.  Noted 
May   20. 

+Tn-in  Falls,  Idaho — (Official) — The  State  Highway  Com- 
mission, Boise,  has  awarded  the  contract  for  four  steel 
bridges  in  Twin  Falls  County,  to  form  part  of  the  State  high- 
way system,  to  the  MIDLAND  BRIDGE  CO..  Kansas  Citv,  Mo., 
at  $16,561.  Other  bidders  were:  H.  W.  Perkham.  Twin 
Falls,  $17,882;  J.  H.  Forbes.  Twin  Falls.  $17,012;  C.  H.  Mull, 
Twin  Falls.  $17,284;  Minneapolis  Steel  &  Machinery  Co..  Min- 
neapolis.  Minn..   $17,565. 
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Colfcx.  Wash. — Bids  will  be  received  until  July  fi  by  the 
Cocmmissioners  of  Whitman  County  for  the  construction  of 
four  concrete  bridges,  a  30-ft.  span  at  Farmington:  2a-ft.  span 
at  Garfield:  40-ft.  bridge  at  Clinton,  and  a  60-ft.  bridge  at 
Pullman.  John  McCaw  Is  County  Kngr.  A.  R.  Metz  is  County 
Audr. 

Seattle.  Wash. — Bids  will  be  received  until  June  28  by  the 
City  Commissioners  for  the  construction  of  a  steel  bridge  over 
the  Snoqualmie  River  on  the  Tolt-Redmond  Rd.  The  esti- 
mated  cost   is   $18,000.     H.   W.   Carroll   is  City   Clk. 

+.stevenson.  Wash. —  (Officials — The  Board  of  Commission- 
ers of  Skamania  County  has  awarded  the  contract  for  a  con- 
crete bridge  across  Xelson  Creek  on  the  Ivatot  Rd.  to  H.  J. 
HILDEBURN  715  Weidler  St.,  Portland,  Ore.,  at  $5400.  Other 
bidders  were:  Hood  River  Transfer  &  Livery  Co.,  $6498;  Sam- 
son &  Scales.  $7025;  Elliott  Contracting  Co..  $5650.  Notid 
May  27. 

Taeoma.  Wash. — (Official) — Bids  will  be  received  until  2 
p.m..  July  7.  bv  the  State  Highway  Board,  Olympia.  for  the 
construction  of  a  reinforced-concrete  arch  over  the  Mashell 
River,  Pierce  County.  William  R.  Roy,  Olympia,  is  State 
Highway   (Tomr. 

+Tumwater,  Wa.sh. —  (Official) — The  Board  of  Commission- 
ers of  Thurston  Countv.  Olvmpia.  has  awarded  the  contract 
for  the  construction  of  a  bridge  across  Des  Chutes  River  on 
the  Pacific  Highwav  to  CHARLES  G.  HUBER,  Seattle,  at 
$13,798.  It  will  be  oif  concrete,  three  spans,  Luten  design.  List 
of   bidders    noted    June    17. 

riatskanie.  Ore. — Bids  will  be  received  until  June  26  by  A. 
F  Barnett,  Countv  Clk.  of  Columbia  County,  St.  Helen,  for 
the  construction  of  a  steel  bridge  across  the  Clatskanie  River 
near  Clatskanie.  The  estimated  cost  is  $20,000.  L.  J.  Van 
Orshoven,   St.   Helen,   is  County  Engr. 

+.Vuburii,  Calif. — The  Board  of  Supervisors  of  Placer 
County  has  awarded  the  contract  for  the  construction  of  a 
bridge  across  Coon  Creek  to  JENKINS  &  WELLS,  Sacramento, 
at  $4888. 

Coloma.  CalH. — The  Board  of  Supervisors  of  Eldorado 
Countv.  Placerville,  has  decided  to  build  a  bridge  across  the 
South  Fork  of  the  American  River  at  Coloma. 

Ferndale.  Calif. — Press  reports  state  that  the  Board  of  Su- 
pervisors of  Humbolt  County,  Eureka,  will  soon  ask  for  bids 
for  the  construction  of  a  bridge  over  Salt  River  at  Ballou's 
F'ord  to  replace  the  present  structure.  The  approximate  cost 
will  be  $10,000. 

Kennett.  Calif. — The  Board  of  Supervisors  of  Shasta 
County,  Redding,  is  considering  the  construction  of  a  bridge 
across  the  Sacramento  River  at  Kennett.  The  estimated  cost 
is  $20,000. 

Red  Blnff,  Calif. — Bids  will  be  received  until  June  29  by  the 
Board  of  Supervisors  of  Tehama  County  for  the  construction 
of  a  2200-ft.  bridge  across  Sand  Slough,  a  450-ft.  bridge  across 
Samson  Slough,  and  a  600-ft.  bridge  across  Payne  Creek.  Bids 
for  either  concrete  or  steel  construction  will  be  accepted. 
Noted   Mar.   25. 

+Sallnas,  Calif. — The  Board  of  Supervisors  of  Monterey 
County  has  awarded  the  contract  for  the  construction  of  a 
720-ft"  steel  bridge  across  the  Salinas  River  near  Neponset  to 
PETERSO.V   &   GRIER,    San    Francisco,    at    $32,290. 

^Stockton.  Calif. — The  Board  of  Supervisors  of  San  Joa- 
quin County  has  awarded  the  contract  for  the  construction  of 
two  steel  drawbridges  over  the  Old  and  Middle  Rivers  to  the 
TIBBITS-PACIFIC  CO.,  San  Francisco,  at  $140,449  and  $139.- 
.'.67  respectively.  Contra  Costa  will  pay  a  part  of  the  cost  of 
the  Old  Bridge.     Noted  May  13. 

VlHalia,  Calif. — It  is  reported  that  Byron  O.  Lovelace,  Surv. 
of  Tulare  Countv,  has  completed  plans  for  a  new  400-ft.  bridge. 
The   estimated   cost   Is   $18,000. 

+Yreka,  Calif. — It  is  reported  that  the  Board  of  Super- 
visors of  Siskiyou  County  has  awarded  the  contract  for 
the  con.striirtion  of  seven  reinforced-concrete  bridges  to  the 
PENN  BRIDGE  CO..   Beaver   Falls,   Penn.,   at   $29,650. 

Brantford.  Ont. —  (Official) — Bids  will  be  received  until 
noon,  June  30  by  the  County  Clerk  of  Brant  Countv  for  steel 
superstructures  and  concrete  abutments  of  two  60-ft.  bridges, 
one  each  over  Fiiirchilds  Creek  and  Mainwaring  Creek.  Alan 
Mair   Jackson,   Temple    lildg.,    Brantford,    is  County    Engr. 

Vaneouver,  B.  C. — Bids  for  the  reconstruction  of  the  Con- 
naught  Bridge,  which  was  recently  burned,  were  received  by 
the  City  Council  as  follows:  Furnishing  steel  and  erection. 
Cotton  Co..  Ltd..  Vancouver,  $72,330;  Hodg.son,  King  &  .Mc- 
I'halen  Bros.,  Ltd..  Vancouver.  $87,394;  Wallace  Shli)yards,  Ltd.. 
Vancouver,  $87,677;  Booker,  Campbell  &  Whipple,  Mellinghani. 
Wash,  $77,900;  Armstrong  &  Morrison,  Vancouver,  $87,836; 
for  steel  only,  J.  Couglan  &  Sons,  Vancouver,  $39,874;  Ca- 
nadian Northwest  Steel  Co.,  $77. .10  per  ton;  dismantling  and 
erection.  Coast  Contracting  Co.,  Seattle.  Wash.,  $24,450;  Heer.s, 
Ltd,  Vancouver,  $34,126;  Hodgson,  King  &  McPhalen  Bros.. 
$39,874.     Noted  June   3. 

W.\TKR  SIIPPI.Y — IRKItJ.VTIOlV 

CalaU,  Maine — The  Maine  Water  Co.  conti-mplntea  Install- 
ing a  water  system  in  Calais.  Surveys  are  now  being  made. 
M.    L.    .McAlary.    Watervllle.    I.s    Kngr-ln-Charge. 

I<en»«,  Mnna. — The  T>enox  Water  Co.  has  had  plans  prepared 
for  the  i-onstructlon  of  a  reservoir.  The  estimated  cost  Is 
$12,000.      ,Voted    f)ct.    8. 

^Lowell,  MnsM. —  (Official) — The  contract  has  been  awarded 
to  the  HOLLY  MFG.  CO.,  Buffalo,  N.  Y.,  at  «19.97r>.  for  vertical 
triple  expansion  crank  and  (ly  wheel  pumping  engines.  J.  W. 
Cranford   Is    Koglster.      Noteil   Juno   10. 

+*Hnrtford.  Conn. — The  contract  has  been  awarded  to 
LEONARDO  SirZIO,  Merlden,  at  $29,181,  by  the  Water  Com- 
mlsHloners  for  constructing  under  Contract  No  9  the  east  dike 
of   thi'   Nepaug   reservoir.      Noted    May   20   anil   June    10. 


+*\lbiaii,  X.  Y. —  (Official) — Contracts  have  been  awarded 
to-  CONTINENTAL  FILTER  CO.,  New  York,  at  $12,500,  for 
filtration  plant  and  equipment;  R.  D.  WOOD  &  CO.,  Phila- 
delphia, Penn.,  at  $23.65  per  ton,  for  pipe  and  to  the  LUDLOW 
MFG  CO  Troy,  at  $1899,  for  hydrants  and  valves  and  to  the 
FOOS  G.JVS  ENGINE  CO,  Springfield,  Ohio,  at  $10,000,  for 
engines  and  pumps.     Noted  May  13. 

Lockport,  >'.  Y. — Bids  were  received  June  7  for  laying 
water  mains  in  Market  and  Mill  St.,  as  follows:  F.  J.  Le 
Valley,  Lockport,  $16,600:  C.  B.  Whitmore  Co.,  Lockport,  $16,- 
660;  C  N  Stainthorpe  &  Co.,  Lockport,  $16,990,  and  H.  W.  Golden 
&  Son,  Inc.,  Troy,  $18,325.     'Winiam  G.  Spaulding   is  City   Clk. 

•  New  York,  N.  Y'. —  (Official) — Bids  will  be  receired  until 
11  a.m.,  July  7,  bv  the  Board  of  Water  Supply,  Municipal  Bldg., 
for  furnishing  and  delivering  under  Contract  No.  140  drainage 
equipment  for  unwatering  the  tunnel  and  its  shafts  in  New 
York.     W.  Bruce  Cobb  is  Secy. 

New  York,  N.  Y'. —  (Boroughs  of  Manhattan  and  the  Bronx) 
—  (Official) — Bids  were  received  June  14  by  the  Department 
of  Water,  Gas  and  Electricity,  for  furnishing  venturi  meter 
tubes  and  recording  apparatus  for  connections  from  the  Cats- 
kill  supply;  Builders'  Iron  Foundry,  Providence,  R.  I.,  $16,801, 
and   the   Simplex  Valves  &   Meter   Co.,    $18,850.      Noted   June   10. 

Oswego,  X.  Y'. — (Official) — Bonds  for  $35,000  have  been 
voted  by  the  citizens,  the  proceeds  of  which  will  be  used  for 
the  extension  and  repair  of  the  water  system.  Thomas  H. 
McGinnis  is  City  Clk.     Noted  June  3. 

•Port  Henry,  N.  Y' (Official) — Bids  will  be  received  until 

8    p.m..    July    7,    by    A.    C.    Lindin,    Village    Clk.,    for    construct- 
ing a  reservoir  and  filtration  plant. 

Gloucester  City,  N.  J. — Bids  will  be  received  until  noon. 
June  25,  bv  J.  F.  Lenny,  City  Clk.,  for  the  furnishing  and 
installation  of  boilers,  stack,  tank  service  pumps  and  air 
compressor  and  for  making  alterations.  C.  A.  Blatchley, 
Drexel    Bldg.,    Philadelphia,    Penn.,    is    Engr.      Noted    Apr.    15. 

+Harrison,  N.  J. — Contracts  have  been  awarded  by  the 
Hudson  County  Park  Commissioners,  Jersey  City,  for  work 
at  West  Hudson  Park:  WATSON-FLAGG  ENGINEERING  CO., 
27  Thames  St.,  New  York,  N.  Y.,  at  $5713,  for  pumps;  WILLIAM 
ROBERTSON  &  SON,  INC.,  15  Exchange  PL,  Jersey  City,  at 
$2898,  for  pumping  station.     Noted  May  27. 

YVildwood,  N.  J. — The  acquisition  of  the  Wildwood  Water 
Works  Co.  by  the  city  has  been  approved  by  the  State  Utilities 
Commission.     Noted  Apr.   8   and   May   20. 

Beavertown.  Penn. —  (Official) — Bonds  have  been  voted  by 
the  citizens.  The  proceeds  will  be  used  for  the  construction 
of  a  reinforced-concrete  reservoir  and  pipe  lines.  Mark  C. 
Krause,  Williamsport.  is  Engr. 

•Media,  Penn. —  (Official) — Bids  will  be  received  until  2 
p.m.,  June  28,  by  the  Water  Committee  of  Media,  for  con- 
structing a  2,000,000-gal.  settling  basin,  a  250-hp.  water  tube 
boiler,  wash  water  standpipe  and  pipes.  The  estimated  cost 
is  $45,000.     M.  C.  Michener  is  Chn.,  Water  Com.     Noted  June  17. 

•  Saltsburg,  Penn. — (Offical) — Bids  will  be  received  until 
July  12  by  the  Borough  of  Saltsburg  for  one  500,000-gal.  pump 
for  the  water-works.     Robert  H.  Wilson   is  Chn.,  Water  Com. 

Baltimore,  Md. — Bids  will  be  received  until  June  30  by  the 
Board  of  .\wards  for  furnishing  a  20,000,000-gal.  centrifugal 
pump  and  equipment  for  the  Eastern  pumping  station.  Ezra 
B.  Whitman  is  Consult.  Engr.     Noted  Apr.  29  and  June  17. 

Frederick,  Md. — The  construction  of  a  pipe  line  from  Fish- 
ing (?reek  to  the  city  water  mains  is  under  consideration  by 
the   city.     Lewis   H.    Fraley   is   Mayor. 

City  Point,  V'a. — According  to  press  reports  the  City  Point 
Water  Co.  has  been  incorporated  by  Richard  Eppes,  Pres., 
and  others  with  a  capital  of  $50,000.  The  company  plans 
to    construct    a    water    system. 

Covington,  Y'a. — Bids  will  be  received  until  July  12  by  E.  B. 
Butler,  Mayor,  for  c.-i.  pipe  and  specials  and  for  constructing 
a  2,000,000-gal.  concrete  reservoir.  Harry  Stevens,  Union 
Trust  Bldg.,  Washington,  D.  C,  is  Consult.  Engr.  Noted  May 
20  and  June  10. 

+  .\thens,  <ia. — The  contract  has  been  awarded  to  the  NEW 
YORK  CONTINENTAL  JEWEL  FILTRATION  CO.,  New  York, 
N.  Y.,  at  $5000,  for  constructing  a  500,000-gal.  filter.  Noted 
June    17. 

Booxevllle.  Ga. — (Lindale  post  office) — The  construction  of 
a  water  system  is  contemplated  by  James  J.  Skelton,  Lindale. 
The  work  includes  the  construction  of  a  10,000-gal.  tank, 
sink  well,  oil  engine  and  pump  and  2500  ft.  of  galvanized  pipe. 

Stone  Mountain,  <ia.— (Official) — At  a  recent  election  the 
citizens  voted  against  the  question  of  issuing  bonds,  the 
proceeds  of  which  was  to  have  been  used  for  the  Installation 
of   a    water    system.      Noted    May    20. 

Bradentown,  Kin. — .\n  election  will  be  held  in  July  to  vote 
on  the  question  of  issuing  $21,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  e.xtension  of  the  water  system. 
Noted   Mar.    11, 

Oenlu.  Fla. — Bids  will  be  received  until  June  26  for  the 
purchase  of  $55,000  In  bonds,  the  proceeds  of  which  will  be 
used  for  the  Installation  of  a  water  system.  E.  J.  Cook  Is 
Secy.,   Hd.   of   HotkI   Trustees.      Noted   Oct.   15   and   Mar.    IS. 

Pensacola,  Kla. — Bonds  for  $20,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  building  for  the  Wiiter-works. 

Orrvllle,  Ala. — The  city  contemplates  constructing  a  water 
system. 

Philadelphia.  MIsm. — Bonds  for  $30,000  have  been  voted  by 
the  cItlZfiiH,  part  of  the  proceeds  of  which  will  be  used  for 
the    construction    of   a    water    system.      Noted    Dec.    24. 

Monroe.  I,«.— (Official)— Walter  C.  Ktrkpatrlck,  Birming- 
ham, .Ma.,  has  been  retained  by  the  city  to  make  a  report  on 
th<<  coiHlltion  and  on  the  Imiirovemcnt  of  the  water,  light 
and  traction  systems,  sewers  aii<l  pavements,  as  basis  for  a 
$400, UOU  bond  Issue.     II.   D.  Apgur  is  Mayor. 
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llrlltiiirklr.  I'rnn.  All  rliMt  li>II  will  In-  llrM  .Itllv  10  lO  Vnin 
on  till-  ■im-Mlioii  i>r  iHHullIK  I'.'b.nOU  in  IhmhIm,  IIio  proccKilH 
Of    whU-l)    will    liK    unimI    r<>i'    olthor    tlin    <<onMtru<-lloii    ur    (ho 

purchllMr     of    tln>     wall  I     nyitlrin. 

Atdrn.  Ohl»  (Ofllclan  -Tli«  nlM-tli>ti  to  voir  nti  (lir  iiiirn- 
tloil  of  iMMtiltit^'.  JIO.IHMI  III  ImiiiiIn  r<ir  llir  liiipi  iivi-iiK-lit  of  lliii 
wnti'i-  MV.HlfiM  li.'iN  lii'i-ii  ii(iHl|>iiiH-il  fioiii  .liiin-  I-  III  July  111. 
John   S<-li»t(l<  I    In  Clly    ('Ik.      NoKil    Nov.    lU  iiiiil   .liiiir    10 

(hniirln  KnIU.  Obio  iDltlcliil)-  IUiIm  will  l>r  r<<'f<lv>«l  until 
noon.  Jiiiii'   2S.  by   I.,   (i.   Ilriiilli<y.  t'lk     lt<l    of  TiubIi'I'M,  for   fiit- 

nlxliliiK    < Iioi'lxotiliil    (lupli'x,    (llriM  l-ai'tliiK.    noni-omlinHliiK 

luiiiipliiK    I'liKliii',    Willi    llllltiKH,   iiml   on«    riiturn    ttiliulur.    lulck 

Hl't      NllMIIll      tioil.l       fof     III.'     Wllll'l- WOlkN, 

Irontiin,  <lhlo  HIiIn  will  li<<  rri-rlvcil  nlinut  Auk.  1  liy  thn 
city  for  i-on.Ht  I  iii-tliiu  it  wiilcr  HVHli'in.  Tln'  rittliniitiMl  cokI  Ih 
IlT.O.OOO.  .1.  I"  Wllm.r  Co.  9.S  IHlii  111. Ik  ,  Uuffiilo,  N.  Y.,  Ih 
KiiKi-.      NoI.mI  July   ;il>  "Mil  S.M>I     10,   UUl. 

I.lndrn  Ilrlithtn,  Ohio  -An  cI.mIIoii  will  )>■•  lu'lil  July  1  to 
voto  on  III."  inii-.itlon  of  ImauInK  $L'0,no»  In  liondH,  tho  pioPri'dM 
of  wlih-li  will  I..'  um.mI  for  tln'  coiiHtrui-tlon  of  ji  wiitcr-workB. 
Davlil   A.   Sha.l.-   Is   Mmvoi. 

'riinii.  Ohl«>-  -The  cltlx.'nH  will  voli-  at  an  floctlon  to  bo 
hold  July  l::  on  a  lion.l  Ihnui'  for  $10,0110,  the  procooilH  of 
which  will  !>.•  u»od  for  thu  cnlarKvnicnt  of  the  municipal 
watiT   .•<y.'<ti-ni. 

Younicntonn,  Ohl«> — Tho  PxtPnnlon  of  the  water  ByHtom  at 
nn  ostlinat.-d  .ost  of  JIO0,0OO,  Ih  undiT  consideration  by  the 
UudKct   I'oiiiinltlc.'   of   tho   City   Council. 

HntFMvlllc.  Ind.-  Plans  an-  lieliiK  iireparod  by  CharluB 
HrossiiiaMii.  1 1".  1 1".  .M.rchant.i  HldK-.  Indianapolis,  for  the  Ini- 
provoin.iil   of  th.-  water  systoin. 

.\hnieek,  >lieh. — Bonds  (or  JIT, 500  have  been  voted  by  the 
citizens,  the  procoeds  of  which  will  be  used  for  the  con- 
struct ion  of  :i  puinpInK  station  an<l  water- works.  Noted 
Apr.    U)  and   May   20. 

Ilnttlr  Oerk.  Mich. — I'ress  reports  slate  that  an  appropria- 
tion of  $L'r.,000  lias  been  made  by  the  State  Senate  for  makinK 
extensions  to  the  water  mains  at  the  MichlKan  Soldiers  Home. 

.^Aurorn.  III. — The  contract  has  bcoii  aw.arded  to  .S.  B. 
GKICKK.  Old  Colony  KldK,,  Chicago,  at  $17,750,  by  the  Board 
of  Public  Works,  for  ilrivinR  an  artesian  well.     Noted  May   -0. 

ChlenKo,  III. — Bids  will  be  received  until  June  25  by  Ed- 
ward J.  <;iackin,  .'^.-cy..  H.l.  of  Local  Imp.,  for  laying  w."xter 
mains  in  portions  of  various  streets. 

riiicnKO,  III. — Bids  will  be  received  until  June  30  by  W.  D. 
Moorhouso,  Conir.  of  Pub.  Wks.,  'nv  furnishinK  punii)ing 
machinery    for    the   Osth    pumping   .station. 

S|irin»:erld,  III. — Bids  will  be  received  until  10  a.m.,  June 
25,  bv  B.  A.  l.ange,  Pres.,  Bd.  of  Mgrs.,  of  Oak  Hidge  Cemetorv, 
for  laying  3200  ft.  of  4-in.  c.-i.  pipe,  10,000  ft.  of  2-in.  and  5000 
ft.  of  111' -in.  g.ilv.inized  pipe  and  specials. 

Kond  du  I, no,  WU. —  (dlTicial) — Rids  will  be  received  until 
3  p.m..  July  s.  by  the  ctiy.  for  the  laying  of  13,900  ft.  of 
4-  to  14-in.  water  mains.  The  citv  will  furnish  the  material. 
J.    F.   Hohensee   is  City  Clk.      Not.-d   Sei)t.    17   and   June    10. 

KenoHha.  WIh. — The  Oreat  l^akes  Dredge  &•  Dock  Co.,  Mil- 
waukee. Wis.,  was  low  bidder  at  $15,700,  for  constructing  the 
new  lake  intake,  crib  and  shore  tunnel.  Noted  Apr.  20  and 
May  27. 

^OranKF  City.  lonn — (Offlcial) — The  contract  has  been 
awarded  to  the  DKS  MOINES  BKIDGE  &  IRON  WORKS,  Des 
Moines,  at  $9035,  for  laying  water  mains  and  for  improving 
the  water  system.  K.  J.  John  is  City  Clk.  Noted  May  6  and 
June   10. 

^Cnnipbell,  Minn. —  (Official) — The  contract  has  been  award- 
ed to  W.VRD  &  WETGHTON  CO..  Sioux  City,  Iowa,  at  $3246, 
for  constructing  a  water  system  under  Plans  Nos.  1  and  4. 
Herm.an    Reyelts    is    Village    Clk.      Noted   .lune    3. 

Lakefield,  Minn. — Bonds  have  been  voted  by  the  citizens, 
the  proceeds  of  which  will  be  used  for  the  reconstruction  of 
the  water-works  and  electric-light  plant.  E.  C.  Anderson 
is   City   Clk. 

Chanute,  Kan. —  (OfRcial) — W'e  have  been  advised  that  bids 
have  not  as  yet  been  advertised  for  the  construction  of  exten- 
sions to  the  water  system.  C.  G.  "Wood  is  Citv  Clk.  Noted 
June  10. 

Pratt,  Knn. — Bids  will  be  received  until  1  p.m.,  June  30,  by 
W.  O.  Humphrey,  Ma.vor,  for  making  improvements  to  the 
water  system.  E.  T.  Archer  &  Co.,  514  New  England  Bldg-., 
Kansas  City,  Jto.,   is  Engr. 

SimpNon,  Kan. — Plans  have  been  prepared  by  W.  B.  Rollins 
&  Co.,  Midland  Bldg.,  Kansas  City,  Mo.,  for  the  construction 
of  a  water  system.     The  estimated  cost  is  $12,000. 

Spea^■^^lIe,  Kan. — Plans  are  being  prepared  by  W.  B.  Rollins 
&  Co.,  430  Midland  Bldg.,  Kansas  City,  Mo.,  for  the  construc- 
tion of  a  water  system.     The  estimated   cost  is  $20,000. 

Broken  Bow,  Neb. —  (Offlcial) — Bids  will  be  received  until 
1  p.m.,  July  3,  by  B.  E.  Thompson,  City  Clk.,  for  a  pumping 
plant  for  the  water  system  and  for  an  electric-light  plant. 
The  estimated  cost  is  $16,000.  Charles  P.  Sturtevant  is  City 
Engr.     Noted  Apr.  22  and  June  10. 

Canova,  S.  D. — According  to  press  reports  bids  will  be 
received  about  July  1  for  the  laying  of  5000  ft.  of  water  main, 
a  300-ft.  well,  an  elevated  tank  and  a  pumping  station.  The 
estimated  cost  is  $9500.  H.  H.  Schulte  is  Town  Clk.  Noted 
May  20  and  June  3. 

+IpHwicli,  S.  D. — The  contract  has  been  awarded  to  TAN- 
NKR  BROS.,  St.  Paul,  Minn.,  for  constructing  a  concrete 
reservoir.      Noted    May    27. 

AnamooHe,  X.  I>. —  (Official) — An  election  will  be  held  June 
29  to  vote  on  the  question  of  Issuing  bonds  for  $10,000,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a  water 
system.     Noted  June  10. 

Saratoga,  Wyo. — The  citizens  defeated  the  question  of 
issuing  bonds,  the  proceeds  of  which  was  to  have  been  used 
for   the   installation   of   a   water   system.      Noted    May    6. 


I  holllrllll,  llnnl.  III.In  are  lielliK  recclv.-d,  iK'corilInK  to 
preHM  I.  pill  It.,  fill  coiiHlrurlliiK  a  wat«r  nVNlein.  The  nHtliniitcil 
coMl    Ih   $11.', 000.      Hwaarlnuen   &   McCulIoh,   Choutouu,   In   KnKr. 

Noted    June    .1. 

KIrkHvlllr,  Mo,— An  nlectlori  will  Noon  be  li.ld  to  voto  on 
the  <|ii.  Miiiiii  of  iHwiiInK  $7o.ii<io  In  biindM,  the  priici'.dH  of  which 
will  be  Mil. '.I  f.ir  the  iinprov.-miiiit  of  Ih.'  wiitui  and  nloetrle- 
llght    n\  Kl.'iiiH. 

ColtinilMiti,  '§>».-  KoikIh  for  $1(000  liiive  benn  volod.  Tho 
proce.'.lr.  will  be  uHiiil  for  the  liiiprovcmont  of  tho  wilier 
MyMleni        Nol.'d    Apr.    22    anil    May    «. 

I'IIkI",  'IV».  Till-  clly  coiileinplat.-H  dev. 'loping  a  wat.T 
HUiipl\    Iiii    Ih.'    iniinlclpal    wiilei- workn.      It.    Bo.  iiwr   IH    Mayor. 

^■''.■iiiIk,  Trm. — The  eonlrncl  hMH  hoen  awarded  to  tho  CHI- 
CAGO imiDilK  *  IKON  WOllKH,  (?hUaKO,  111.,  at  $4190,  by 
the  city  for  coiiHlructlnK  a  IOU,000-kuI.  water  tower.  Noted 
Miir.    \s. 

Krnrdy,  'l>». — The  city  contempliiten  cotiMtructlntf  a  water 
HyHl.iii.  About  $35,000  Ih  available  for  thU  purpoMO.  P.  K. 
GofT    Ih    Mayor. 

Mnrlln,  Tc».— (Olllclal) — BoikIh  for  $15,000  have  been  voted 
by  the  cltlz.iiH,  the  proceedH  of  which  will  be  UHcd  for  the  ex- 
teiiHlon  of  th.'  wal.'r  inalnM.  J.  II.  i'ow.-ll  Ih  City  Secy.  Noted 
May   20  and  Jim.'  3. 

+'rrniple,  'I'fx.— -The  contract  h;iM  been  ;iwarded  to  P.  G. 
UPKNS.  llouHton,  at  $16,460,  by  the  city  for  the  conHtructlon 
of  a  coiicrel.'  dam  ami  spillway  over  l.,eon  Klver.  Noted  Jan 
2.S    .-ind    May    27. 

+<'lieney.  Wanh. — The  contract  has  been  awarded  to  J.  H. 
HARltIS,  Spokane,  at  $15,000,  by  A.  C.  MadHcn,  (;ity  Clk.,  for 
drilling  .in   aililltlonal   well   and   equipment. 

Kiiyniond,  \\  iimIi, — An  ordinance  has  been  p.asHed  by  the 
City  Council  .ippr  opriating  the  waters  of  the  Houth  fork  of 
the  Wilbipa  River  for  municipal  water  purposes  and  con- 
dimning  I'JO  acres  of  land  five  miles  south  of  R:iymond  to  be 
used    lor   Htorage   purposes.      J.    E.    Elwood    is   <.'ity   Clk. 

Seattle,  WiiMh. — G.  Argentieri  &  Co.,  'JK'J  Rainier  Ave., 
Seattle,  w,is  low  bidder  at  $X819,  for  constructing  water 
mains   in    Fifth   Ave.,   W.      Noted   June   3. 

KWirenoe,  Ore. — The  citizens  voted  in  favor  of  issuing  bonds 
for  $10,000,  the  proceeds  of  which  will  be  used  for  the 
construction    of   a   water   system.      Noted    Apr.    15. 

MnrNhiield,  Ore. — J.  S.  Sawyer,  City  Engr.,  has  prepared 
plans  for  the  construction  of  a  new  water-supply  system.  The 
estimated   cost   is   $.SO.OO0. 

Portland,  Ore. — At  an  election  held  June  7  the  citizens 
voted  against  the  question  of  issuing  bonds,  the  proceeds 
of  which  was  to  h.ave  been  used  for  the  installation  of  water 
meters.      A.    L,.    Barbur    is    City    Audr.      Noted    June    3. 

+1  nintilla.  Ore. — The  contract  has  been  awarded  to  PIKE 
&  O'NEILL,  Portland,  at  about  $10,000,  by  the  Oregon-'Wash- 
ington  Ry.  &  Navigation  Co.,  for  constructing  a  distributing 
system  in  connection  with  its  new  water-works.  Noted 
May   27. 

+Arcadin,  ('alif. — The  contract  has  been  awarded  to  the 
LACY  MFC!.  CO.,  Washington  Bldg.,  Los  Angeles,  at  $38,141, 
for  furni.shing  and  laying  riveted  steel  pipe  for  the  water 
system.      Noted    Feb.    IS. 

(on.ing,  Calif. —  (Official) — Bids  will  soon  be  received  by 
the  city  for  making  extensions  to  the  water  and  sewer  sys- 
tems at  an  estimated  cost  of  $30,000.  Bonds  for  this  amount 
have  been  approved.  C.  W.  Davis,  Corning,  is  City  Engr. 
Noted   Jan.   2!j  and   Mar.   26. 

Martinez,  Calif. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $40,000  in  bonds,  the  proceeds  of  which 
will   be   used   for   the    installation   of  a   fire   protection    system. 

Pa.sadena.  Calif. — Theodore  L.  Syverston,  434  Maple  Way, 
Pasadena,  was  low  bidder  at  $19,617,  for  making  extensions 
to  the  water  system  for  the  Linda  Vista  Water  Co.  Noted 
May  27. 

PaNadena,  Calif. — The  city  plans  to  build  a  chlorine  water 
purification  plant  in  the  Arroyo  Seco.  Samuel  B.  Morris  is 
Engr.    Water  Dept. 

+MaryNville,  IV.  B. —  (Official) — The  contract  for  construct- 
ing two  storage  dams  on  the  Nashwaak  River  for  the  Edward 
Partington  Pulp  &  Paper  Co..  Ltd.,  St.  John,  has  been  awarded 
to  the  AMBURSEN  HY^DRAULIC  CONSTRUCTION  CO.,  New 
Birks   Bldg.,    Montreal,   Que. 

King.ston,  Ont. — Plans  have  been  prepared  b.v  R.  J.  McClel- 
land.  City   Engr..   for  the  extension  of  the   water   system. 

Marmora.  Ont. —  (Official) — We  have  been  advised  that  the 
city  will  install  a  three-stage  turbine  pump,  hydrants  and 
water  mains  by  its  own  forces.  H.  W.  Rabine  is  Clk.  Noted 
June  10. 

Ryde,  IVew  South  AValeH — Bids  will  be  received  until  July 
12  by  the  Metropolitan  Board  of  W'ater  Supply  and  Sewerage, 
341  Pitt  St.,  Sydney,  Australia,  for  two  steam  turbines  with 
condensers,  air  pumps  and  spares  at  the  pumping  station  at 
Ryde. 

SKVVKRS 

.\mherNt,  Mass.— The  city  contemplates  the  installation  of  a 
sewer  system  estimated   to  cost  $30,000. 

RoNton,  MaMH. — Bids  will  be  received  until  noon,  June  29, 
by  P.  O'Hearn,  Act.  Comr.  of  Pub.  Wks.,  for  the  construction 
of  pipe  sewers  and  drains  in  Prince  St.,  West  Roxbury,  Rich- 
field and  Westwood  St.,  Dorchester,  and  in  public  allevs  Nos. 
903   and   904   and  an   outlet   sewer   in   Bickerstaff   St.,   Roxbury. 

Bf>Mton,  MaitH. — Bids  will  be  received  until  noon,  June  25, 
by  P.  O'Hearn.  Act.  Comr.  of  Pub.  Wks.,  for  the  construction 
of  pipe  sewers  and  drains  in  Holden  St.  and  Summer  Court. 

BoHton,  MaNK. — The  City  Council  has  approved  an  appro- 
priation  of   $335,299    for   sewer   construction. 

Maiden,  MaMN. — The  city  has  authorized  a  bonds  issue  of 
$90,000,  part  of  the  proceeds  of  which  will  be  used  for  the 
construction   of   sewers. 
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•fWooBsocket,  R.  I. — The  contract  for  the  construction  of 
furface  water  drains  in  South  Ilain,  Old,  Cottage  and  other 
streets  has  been  awarded  to  BREIN  &  BOUVIKR,  Woonsocket, 
at    $7400. 

+Greeiin'ich,  Conn. —  (Official) — The  contract  for  the  con- 
struction of  22,500  ft.  of  sewers  in  various  streets  has  been 
awarded  to  the  LINCOLN-STEELE  FLEMING  CO.,  17  Madison 
Ave..   New   Yorlc.   N.   Y.,   at   $23,999.     Noted  June  3. 

TorrinKton,  Conn. — Plans  are  being  prepared  by  Charles  A. 
Patterson,  Borough  Engr.,  for  the  construction  of  sanitary 
sewers  in  Beechwood  Ave.,  Smith  and  Lewis  PI.  and  in  the 
rear  of  the  property  of  the  Methodist  Church. 

Uion,  N.  Y. — Bonds  for  $30,000  have  been  voted.  The  pro- 
ceeds will  be  used  for  the  construction  of  sewers. 

New  York,  N.  Y. —  (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  until  noon,  June  29,  by  Charles  J.  McCormack, 
Borough  Pres.,   for  sewer  construction   in   East  Warren   St. 

+CliffMlde  Park,  N.  J. —  (Cliftside  post  office) — (Official) — 
The  contract  for  the  construction  of  Section  1  of  the  trunk 
line  sewer  has  been  awarded  to  BERGEN  CONTRACTING  CO., 
at  $8406   .  Noted  June  10. 

LodI,  X.  J. — Plans  have  been  submitted  to  the  State  Board 
of  Health  for  the  construction  of  a  sewer  system  and  a  sew- 
age-disposal   plant.      The   estimated   cost   is    $100,000. 

Slayrrood,  N.  J. — At  a  recent  election  the  citizens  voted  to 
issue  $93,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  sewer  system.  Plans  have  been 
prepared  by  Clyde  Potts,  50  Church  St.,  New  York,  N.  Y. 
Noted   Apr.    29. 

+DoTvnlngtonrn,  Penn. —  (Official) — Bids  were  received  June 
7  by  the  Borough  Council  for  sewer  construction  as  follows: 
(a)  sewers,  (b)  sewage-disposal  plant.  Averill-Matthews, 
Newark,  N.  J.,  (b)  $49,457:  POLLOCK  &  LEWIS.  Downingtown, 
(a)  $34,009,  (b)  $35,900  (awarded  contract);  Edwin  H.  Vare, 
Philadelphia,  (a)  $37,472,  (b)  $40,000;  John  A.  Clark,  Wilming- 
ton, Del.,  (a)  $37,572,  (b)  $48,500;  Martin.  Miller  &  Pizzimenti, 
Caldwell,  N.  J.,  (a)  $31,923.  (b)  $44,795;  Frank  X.  Hinden,  Lan- 
caster, (a)  $32,080;  W.  H.  Johnson,  Philadelphia,  (a)  $33,333; 
Fred  E.  Gross,  Yonkers,  N.  Y..  (a)  $33,012.  (b)  $39,500;  Jones 
&  Haggart,  Pittsburgh,  (a)  $46,707,  (b)  $49,950;  Dabbs-Meyers, 
Laurel,  Md.,  (a)  $36,777;  New  York  Sewage  Disposal  Co.,  New 
York.  N.  Y.,  (b)  $45,675;  Thomas  E.  Dwyer,  Philadelphia,  (a) 
$33,825.  (b)  $41,333;  M.  &  T.  E.  Farrell,  West  Chester,  (a) 
$32,972,  (b)  $46,300;  Cantrell  Construction  Co..  Philadelphia, 
(a)  $36,010,  (b)  $38,730;  GEORGE  C.  SOUDER.  Lancaster,  (a) 
$27,231  (awarded  contract);  Suburban  Engineering  Co.,  New 
York,  N.  Y.,  (b)  $45,975.  Herbert  W,  Hatton.  Wilmington, 
Del.,   is  Consult.   Engr.     Noted  May  20. 

MontroMe,  Penn. —  (Official)— Bids  were  received  June  10 
by  the  Borough  Clerk  for  the  construction  of  a  sewage-dis- 
posal plant  as  follows:  Suburban  Engineering  Co.,  $8675; 
Charles  Dugan,  $8952;  C.  R.  Camp,  $7892;  New  York  Sewer 
Disposal  Co.,  $7063.  F.  H.  Shaw,  Lancaster,  is  Engr.  Noted 
May  20. 

MontroHe,  Penn. — Bonds  for  $20,000  have  been  voted.  Part 
of  the  proceeds  will  be  used  for  the  construction  of  a  sewage- 
disposal   plant.     Noted  June   3. 

CarterxvlIIe,  Ga.i — .\n  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $85,000  in  bonds.  The  proc?eds  will 
be  used  for  the  construction  of  a  sewer  system  and  other 
municipal   improvements. 

+Mnron,  CJa. — The  contract  for  the  construction  of  approxi- 
mately 1%  miles  of  main  sewers  through  the  property  of  the 
Suburban  Realty  Co.  has  been  awarded  to  H.  B.  HOPPEN- 
DEITZEL  CO. 

4iMlaml,  Fla.— The  contract  has  been  awarded  to  DUVALL 
&  ASHWORTH  for  the  construction  of  sewers  in  Ave.  B  and  J, 
Seventh  and  other  streets. 

Orrville,  Ala. — The  city  contemplates  the  construction  of 
a  sewer  system. 

+Oknlona,  Mins. —  (Official) — The  contract  fnr  sewer  con- 
struction has  been  awarded  to  .SULLIVAN  LONG  &  HAGERTY, 
Bessemer,   Ala.      Noted   June   10. 

Phlladelphin,  MImm. — At  a  recent  election  tha  citizens  voted 
to  issue  $30,000  in  bonds.  Part  of  the  procc  d.s  will  be  used 
for  the  construction  of  a  sewage-disposal  plant. 

Cleveland,  Tenn. —  (Official) — All  bids  received  for  the  salt- 
of  $75,000  In  bonds,  the  proceeds  of  which  was  to  have  been 
used  for  the  construction  of  a  sewer  systi  m,  have  been  re- 
jected. Bids  for  the  work  will  not  be  advertised  until  the 
bonds  are   sold.      Noted   June   3. 

Harlan,  Ky. — The  city  will  Issue  $750f.  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  sewer 
system. 

Mndlnonvllle,  Ky. — Bids  will  be  received  until  July  1  by 
the   city    for   the    construction   of   S666    ft.    of   sanitary   aewers. 

^Cleveland,  Ohio — The  contract  for  the  construction  of 
draln.s  at  the  Division  Ave.  filtration  plant  has  been  awarded 
to   the   JOHN   F.   CASEY   CO.,   Cleveland,  at   $8744. 

^C'levelnnd.  Ohio — The  contract  for  the  construction  of  a 
sewer  In  Jennings  Rd.,  S.  W.,  h..s  been  awarded  to  CHAFtLES 
H.    BENNETT,    at   $25,000.      Noted    Apr.    24. 

ACIevelnnd,  Ohio — (Official)- -Bl.'s  will  be  received  until 
noon,  .Inly  7,  by  A.  R.  Callow  f^omr.  of  PurchasoB  and  Hun- 
nlloB,  for  the  construction  of  approximately  7500  lln.ft.  of  6-ft. 
lirlck   sewers. 

C'levelnnd.  Ohl€» — (Officlnl) — Rids  were  received  June  10  by 
the  CommlM.Mloner  of  I'urchnse  and  SuppIleB  for  the  construc- 
tion of  flewern  In  HanduBky  Avt..  from  Kfist  fl3d  to  East  I02d 
.St.  and  In  Norrniin  Ave.  iiB  follows:  Lake  Erie  Paving  *  Con- 
Btructlon  Co,  »I7,«ft7:  Amiitu  Construction  Co.,  $I9,»37;  Ilrook- 
slde  ConBlru-tlon  Co.,  $21,359;  ManBon  Co.,  $21,921;  .lameB  Duff 
CoiiBtructlon  Co.,  $22,354;  Thomas  V  Egiin,  $23,689.  Robert 
lli.ffmiin  Is  City  En«r.  A.  L.  Stevens  Is  Engr.  of  Sewors.  Noted 
June   3. 

#roliiinkuH.  Ohio — (onicInD  — lllds  will  be  received  until 
noon,  .tune  29,  l<v  (!eorg«<  A.  Morden.  I)lr.  of  I'ub.  Her.,  for  tho 
ronstnii'tlon    of    thi'    Month    Side    storm    sower,    ii    distunco    of 


approximately  five  miles,  and  the  Maryland  Ave.  storm  sewer, 
a  distance  of  approximately  1.6  miles.  Henry  Maetzel  is  Ch. 
Engr.     Noted  June   17. 

Cuyahogra  Falls,  Ohio — .\n  election  will  be  held  in  the  fall 
to  vote  on  the  question  of  installing  a  sanitary  sewer  system. 

Fast  Palestine,  Ohio — Bids  will  be  received  about  July  5  by 
the  city  for  the  construction  of  approximately  15  miles  of 
sewers  and  a  sewage-disposal  plant.  C.  E.  Vaughn  is  Engr. 
and  O.  L.   Butt  is  Clk.     Noted  Apr.   S. 

Leetonia,  Ohio — The  city  contemplates  the  construction  of 
a  sewage-disposal  plant.     G.  W.  Ballatine  is  Mayor. 

lionellville,  Ohio — Bids  will  be  received  until  noon,  June 
24,  by  C.  W.  Baker,  Village  Clk.,  for  the  construction  of  sewers 
in   District   No.    2.      Noted   Mar.    25. 

Portsmouth,  Ohio — A.  E.  Miller,  at  $5293,  submitted  the 
lowest  bid  for  the  construction  of  storm  and  sanitary  sewers 
in   the  Sixth  Ward. 

Indianapolis,  Ind. — Bids  will  be  received  until  June  25  by 
the  Board  of  Public  Works  for  the  construction  of  main 
sewers  in  Central  Ave.  The  estimated  cost  is  $157,000.  Noted 
Aug.    20. 

Ottawa,  III. — -The  lowest  bid  submitted  for  the  construction 
of  the  Madison  St.  sewer  was  that  of  the  Omaha  Construction 
Co.,  Omaha,  Neb.,  at  $4530. 

Qaincy,  III. — Bids  will  be  received  about  Aug.  1  by  the  city 
for  the  construction  of  sewers  in  13th,  24th,  Oak  and  Spruce 
St.     The  estimated   cost  is  $20,000.     F.   L.   Hancock  is   Engr. 

AVenona,  III. —  (Official) — The  contract  for  the  construction 
of  a  sewer  system  with  septic  tanks  will  be  awarded  by  the 
Board  of  Local  Improvements  about  July  20.  F  H.  Ong  is  City 
Clk.      Noted   May   13. 

Elroy,  Wis. —  (Official) — Bids  will  be  received  until  July  6 
by  William  Flood.   City  Clk.,   for  sewer  construction. 

Kohler,  AVis. — Bids  will  be  received  until  8  p.m.,  June  30, 
by  the  Village  Board,  for  the  construction  of  sanitary  sewer 
and  storm  drainage  systems.  J.  Donohue,  Sheboygan,  is  Engr.- 
in-Charge. 

Milwaukee.  Wis.. — Bids  will  be  received  until  June  29  by 
the  city  for  the  sale  of  $200,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  sewers.     Noted  May   27. 

+Oshko8h,  AVis. — The  contract  for  the  construction  of  san- 
itary and  storm  sewers  has  been  awarded  to  the  LARSEN 
CONSTRUCTION   CO.,   at    $35,000.      Noted   May   20. 

Plymouth,  "Wis. — Plans  are  being  prepared  for  the  con- 
struction of  approximately  one  mile  of  sanitary  sewers.  H.  A. 
Luedke   is  City  Clk. 

Sheboygran,  AVis. — Bids  will  soon  be  received  for  the  con- 
struction of  11,000  ft.  of  sanitary  sewers.  C.  U.  Boley  is  City 
Engr. 

+Lake  Mills,  Iowa — (Official) — Bids  were  received  June  14 
by  O.  M.  Styve.  Town  Clk.,  for  the  construction  of  (a)  sewers, 
(b)  sewage-disposal  plant  and  branch  sewers  as  follows:  W.  F. 
REILY,  St.  Louis,  Mo.,  (a)  $10,372  (awarded  contract),  (b) 
$12,933  (awarded  contract):  Homery  &  Nelson,  Emmetsburg, 
(a)  $13,858,  (b)  $14,861;  Moore-Sieg  Construction  Co.,  Water- 
loo, (a)  $10,934,  (b)  $16,077:  Cedar  Rapids  Construction  Co., 
Cedar  Rapids,  (a)  $11,514,  (b)  $16,316:  M.  S.  Jackson.  Cedar 
Rapids,  (a)  $11,381,  (b)  $17,325;  Dearborn  Construction  Co., 
Waterloo,  (a)  $12,642,  (b)  $16,593;  C.  L.  Hansen,  Charles  City, 
(a)  $13,689;  J.  O.  Hughes,  Charles  City,  (b)  $17,193;  M.  A. 
Camery,  Harlan,  (a)  $14,909.  M.  Tschirgi  &  Sons,  Cedar 
Rapids,    is   Engr.      Noted   June   10. 

Laporte  City,  Iowa — The  City  Council  has  approved  plans 
prepared  by  M.  Tschirgi  &  Sons,  Engr.,  American  Trust  Bldg., 
Cedar  Rapids,  for  the  construction  of  a  sewer  system.  The 
estimated  cost   is  $32,000.      Noted  May  20 

Newton,  Iowa — (Official) — Bids  will  be  received  until  7:30 
p.m..  June  29,  by  the  City  Clerk  for  the  construction  of  a  sew- 
age-disposal  plant   and   sewers.      The   estimated   cost   is   $5000. 

Ottumwa,  Iowa — Bids  will  soon  be  received  for  the  con- 
struction of  approximately  1 V4  miles  of  8-  to  15-in.  sewers. 
J.    T.   Brady   is   Engr. 

Fveleth,  Minn. —  (Official) — Bids  will  be  received  until 
.S  p.m.,  July  20,  by  C.  H.  Williams.  City  Clk.,  for  the  construc- 
tion of  a  sewage-disposal  plant.  The  estimated  cost  is  $40,000. 
r.  M    Dorway  is  City  Engr.     Noted  May  27. 

filencoe,  Minn. — Bids  wi'l  be  received  until  7  p.m.,  June  29, 
by  Peter  Hatz,  City  Clk.,  for  the  construction  of  a  main  trunk 
sewer,  lateral  sewers  and  a  50,000-gal.  Imhoft  tank  with 
outfall.     J.   F.  Druar,  St.  Paul,  Minn.,  is  Consult.  Engr. 

St.  Paul.  .Minn. — The  lowest  bid  submitted  for  the  construc- 
tion of  the  Maplewood-GIenham  Sewer  System  was  that  of 
Thornton    Bros.,  at   $22,300. 

♦Clay  Center,  Kan. — The  contract  for  the  construction  of 
sewers  has  been  awarded  to  the  B.  C.  S.  CONSTRUCTION  CO., 
Kansas  City,   Mo.,  at   $7708. 

Pratt,  Kan. — Plans  are  being  prepared  by  G.  W.  Ellis, 
Engr.,  for  the  extension  of  the  sanitary  sewers  about  four 
miles. 

Topeka,  Kan. — The  contract  will  be  awarded  about  Aug.  2 
for  the  construction  of  the  East  Side  sewer  which  will  be 
approximately   20   miles  long.     The   estimated   cost   Is  $210,000. 

Llnroln,  Neb. — Plana  are  being  prepB.re<l  for  the  construc- 
tion of  storm  sewers  In  23rd  St,  from  K  to  W  St.  The  esti- 
mated cost  Is  $40,000.     A.   Dobson  la  Engr. 

Wnusn,  Neb. --Plana  are  being  prepared  for  the  construc- 
tion of  aewers  and  a  sewage-disposal  plant.  The  estlnuited 
cost  Is  $18,000.  P.  A.  Ediiulst,  Omaha,  Is  Kngr.,  and  F,  E. 
Anderson    Is   City  Clk. 

+nu(<e,  Mont. — It  Is  reported  that  the  contract  for  the 
("natnietlon  of  storm  aewera  has  been  awarded  to  B.  LIND- 
STUOM,   Ullllnga.  at   $25,000.      Noted  Apr.   8. 

Whltehnll,  Mont.— (Official) — HIda  will  probably  bo  received 
about  Aug.  15  for  tho  construction  of  sewer  and  water  aya- 
tema.  The  eatlniated  cost  Is  $30,000.  O.  K.  Haker  Is  City 
Ungr.      Noted   June    10. 
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♦.Ht.  l.uuU,  M.>.  (omilnl)-  llliln  w.ro  rn  ilvi.l  .luii..  li  for 
tlX'  I'OliHlliK  Ijoii  of  III.'  Miiplrwno.l  I'lihllr  Siwii  N'f>  I  ikM  fill- 
Iowm:  CONNIOY  I'l  iNSTItlt  "rii  iN  Ct)..  $5I.1I3!(  luwiirtl.Ml  riiri- 
triu-t);  N.  II  Wiill.-iH  *  Son,  »H,si!0.  ('•■iiliirv  CoiiNtrurtloii  Cn.. 
fK.<i.'l!>l:  Kiiinp-I.i'wnlil  KiikIiii'ItIiik  Co..  $I!!I.S74  :J<ilin  V. 
McMalion.  $t'.r.,l)10:  StiiilM'l  ll<-linli'h.  $r.-J,(-i*l3:  li.  C.  DhvIm,  IK:!.- 
71.M;  ThiiiimH  <'oiii>or  Ai  SoriM,  |'.t7,  B41;  Kriilri-C'iiltmn  Contiiict- 
liitf  r»..  $!»(). L'3S. 

St.  I.kiiIh.  Mo. — The  rity  contoinplntrH  tin.  follcwliiK  n.w.r 
work;  IIikI.mi  Scw.t,  Dlntrli-l  No.  2.  Hfl.OOO.  Iliirli'in  Cr.'oU 
S.\v..r.  Dlslrlit  No.  12.  IT'.UIO;  Hnrl.iii  Crrok  .'<iw..r.  DiBtrlct 
No.    IS.    J11,<00;    TcnroHo   Joint    UlNtrlrt   .S.'W.T,    $7fi00. 

Aimdn.  'Vex, —  At  a  rrocnt  clrrtloii  (he  rlllxi.nH  votcrl  to 
Id.Miio  S.'iO.OOO  In  hontln.  Tlio  prooi-i-dM  will  ln>  uitoil  for  tho 
oonntrui'tlon    of   minltnry   b.'Woih.      NoIimI    Miiy    l.t. 

Ilrrvlllp.  'Vrx. — An  plcctlon  will  lir  hrld  .lulv  12  to  voto 
on  tln>  t|Ui-Htlon  of  iKniilnK  JlTi.OOO  In  IioikIh.  Tho  proroi<(lH 
win  ln>  u.H.xl  for  oxt.-ndlnK  tho  how.t  Hyutoni  L'r.,f.7n  ft.  Bartlott 
&   Riinnoy,  San  Antonio.  I»  ConHult.   EnKr.     Noloil  .luno   17. 

Ilounton.  Tex. — Tho  Stato  Attorney  Oonornl  han  approved 
a  bond  IsHuo  of  $r>00.000  for  tho  construction  of  sanitary 
sowers. 

'Wernt.  Tex. — An  elootlon  will  be  held  In  .luly  to  vote  on 
the  question  of  l.ssuInK  $12,000  In  bonds.  The  proceeds  will 
be  used   for  tho  construction  of  a  sower  system. 

Mmn.  Arts. —  I'lana  arc  beln^t  prepared  by  H.  Hancock, 
Ennr..  rhoenix,  for  tho  construction  of  a  sewer  system.  The 
estimated   coat    Is   $76,000.      Noted   June    3. 

+('hrhnMii,  Wnnh. —  (Oniclall — The  contract  for  the  con- 
struction of  a  sewer  svstem  has  ben  awarded  to  HURD  & 
DKCAMP.    Spokane,    at    $17,676.      Noted    June    3. 

Port  .\nKrlrM,  >Vniih. — The  lowest  bid  submitted  for  the 
construction  of  a  s.-wer  svstem  was  that  of  Metier  &  Coyne, 
Port    AnpeUs,    at    $37,804. 

Port  .AnKrrIrn,  'Wnsh. — Rids  will  be  received  until  June  29 
by  J.  L.  Beam.  City  Clk..  for  the  construction  of  a  sewer 
system   In   the   North  Side.     The   estimated   cost   Is   $50,000. 

Pullman,  \VaMh. — The  city  contemplates  the  construction 
of  trunk,  lateral  and  subsewers  estimated  to  cost  $10,000. 
M.  F.  Gannon  Is  Clk. 

Srattle,  Wanh. — Plans  have  been  approved  by  the  Board  of 
Public  Works  for  the  construction  of  sewers  estimated  to  cost 
$50,000.  Bids  will  be  received  about  July  1  by  L.  B.  Young-, 
Chn.,  Bd.  of  Pub.   Wks. 

Beaverton,  Ore. — T.,ouis  C.  Kelsey,  Consult.  Engr..  Portland, 
is  preparing-  plans  for  the  construction  of  a  sewer  system. 
Bids  will  be  received  early  In  July.  The  estimated  cost  is 
$25,000. 

Mt.  Anirel,  Ore. — Plans  are  being-  prepared  by  Louis  C. 
Kelsey,  Consult.  Engr..  Portland,  for  the  construction  of  a 
sewer  system  and  a  septic  tank.  The  estimated  cost  is  $10,000. 
Noted  Oct.   1. 

+>'orth  Bend,  Ore. —  (Official) — The  contract  for  sewer  con- 
struction has  been  awarded  to  EDWARD  .SANDRKERC.  Port- 
land, at  S1G.43S.  Other  bids  were:  C.  G.  Randier,  Portland, 
$19,125;  J.  Olsen-Bodi  Co..  Portland.  $22,473:  James  Kennedy, 
Portland.  $17,929:  I.ivingston  Construction  Co.,  Coquille,  $23,- 
463:  McLain  &  Mcl.ain.  Marshfleld.  $21,500:  Tlbbetts-Pacific 
Co..  San  Francisco.   Calif..   $17,221.     Noted  June  3. 

Alameda,  Calif. — Bids  will  be  received  until  7:30  p.m.,  July 
6.   by   R.   E.    Bosshard.    City   Clk.,    for   sewer   construction. 

Alameda.  Calif. — The  city  contemplates  the  construction 
of  a  sewer  in  Arbor  St.  with  an  outlet  to  the  Brooklyn  basin. 
The  estimated  cost  is   $10,000. 

Comin);,  Calif. —  (Official )See  Item  under  "Water  Supply — 
Irrigation." 

■^Imperial.  Calif. —  (Official) — Bids  will  be  received  until 
S  p.m..  July  14,  by  L.  Toste,  City  Clk.,  for  the  sale  of  $65,000 
in  bonds.  The  proceds  will  be  used  for  the  construction  of  a 
part  of  a  sewer  system  that  will  pass  through  the  city  from 
El  Centre.     Noted   June   10. 

+I1OH  .\nKeleM.  Calif. — The  contract  for  the  construction  of 
se-wers  in  Washington  St.  from  Greenshaw  Blvd.  to  Fifth  Ave. 
has  been  awarded  to  AD.\M  DALMATIN,  at  $10,460.  Noted 
June  17. 

San  DIeeo,  Calif. — The  city  contemplates  the  construction 
of  a  septic  tank  to  replace  the  South  septic  tank  and  the  con- 
struction of  sewers. 

+San  FranelKCo,  Calif. — The  Board  of  Public  Works  has 
awarded  the  contract  for  the  construction  of  a  sewer  in  Fifth 
Ave.  from  Howard  to  Brannan  St.  to  the  HEALT-TIBBITTS 
CONSTRUCTION  CO..  at  $65,000.     Noted  June  3. 

Stockton,  Calif. —  (Official) — At  a  recent  election  the  citizens 
voted  to  issue  $550,000  in  bonds.  The  proceeds  will  be  used 
for  the  construction  of  storm  water  and  sanitary  sewer  sys- 
tems.    George  W'.   Pulich   is   City   Clk.      Noted   May   27. 

Viaalia.  Calif. — .\n  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $65,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  additions  to  the  sewer  system. 

Brantford.  Ont. — Plans  have  been  prepared  for  the  con- 
struction of  sanitarv  sewers  in  Burford.  Sterling  and  Water 
St.     The  estimated  cost  is  $6000.     T.  H.  Jones  is  Engr. 

^Vl'InnlpeK,  Man. — The  contract  for  the  construction  of  two 
sections  of  the  Jefferson  Ave.  sewer  has  been  awarded  to 
THOMAS  JACKSON  &   SON.   at   $105,727. 

.^W'innlpee.  Man. — The  contract  for  sewer  pipe  has  been 
awaided  to  the  ONT.\RIO  SEWER  PIPE  CO.,  at  $6410. 

Vanconver,  B.  C. — Bids  will  soon  be  received  for  the  fol- 
lowing sewer  work:  20th  St.  sewer.  $20,000:  19th  St.  sewer. 
$14,500:  Victoria  Drive  sewer,  $12,000;  14th  and  15th  St.  sewer, 
$16,000. 


<JAIIHA«;iC 

Went  liiibokrn,  W.  J.  (oilli  lal)  HI<Ih  will  ba  recnivad  until 
ft  pin.,  Jiini'  .'III,  liy  ilii.  town  for  the  removal  of  aahoN  and 
Karlm^e        A     g     Wiielilln    In   Town    Clk 

llonnokr,  Vn.  -JIIiIh  will  lie  rerilv.<l  unlll  June  29  by  V.  H. 
T<n-li.-i,    I'lly    Clk.,    for    inol<ir    Hlr.et-HweeplnK    machlnoH. 

(inlraliiirK,  III.- -The  InHtullatlon  of  an  Incinerator  by  the 
Alln   CiirliuKe    I 'iHpoNul    Co,    I'norla.    In    uniler   connlderatlon. 

^Ilork  Iiilniiil,  III.  Tho  contract  hiiH  been  awarded  to  the 
KI-A.SCII  l.NClNI'IltATOIt  CO,  Conway  HIdK.,  ChlcuKO,  at  about 
Sl)l,ooo,  for  InHl.illliiK  an  inclnurator.  Noted  Doc.  3  and  Mur. 
IX. 

+Mlnnpnii«ll(i,  Minn.-  (Olllclal) — Tho  contract  haa  been 
awarded  to  .STACY-HATKH  CO.,  McKniKht  Hldg.,  MInneapollii, 
for  the  liiHtallation  of  a  60-ton  Docarlo  incinerator.  BondH  for 
$1S,000    have    been    voted. 

.STBKKTS    AND    ROADS 

llnrllnKton,  Vt. —  (Olllelal) — All  bids  received  Juno  16  by 
the  I!oar<l  of  .Street  (NtminlsHlonerH  for  constructlnK  walka, 
eurh.s   iind   Kutt<  TH   Were    rejected.      N<Hed    May    27. 

lllnekHliinr,  MaNn. —  Pr.'HM  renorts  state  that  tho  Town  Coun- 
cil has  a|ipi  oprlated  $8000  for  laying  granolithic  sldewalkn  on 
M.ilii    .St       Jain.-H    II.    MrCo.'y    Is   Chn.    of   Hr|.<tmen. 

BoMton,  MiiNK. —  (Odlclal) — Bids  will  bo  received  until  noon, 
.Tune  L's,  liy  the  ConimlHJHoner  of  Public  Works,  for  p.-iving 
Peac<.viil<>  Rd.  from  Norfolk  St.  to  Dunbar  Ave.,  Dorchester 
DiBtrlct. 

■ioNton,  MaMii. — Bids  will  be  received  until  Juno  29  by  the 
State  Highway  Commissioner  for  the  construction  of  3700 
Iln.ft.  of  road  in  Danvers.  Arthur  W.  Dean,  15  Ashburton  PI.. 
is  Ch.    Engr. 

lloHton,  MnHM. —  (Official) — Bids  will  be  received  until  noon, 
Juno  29.  by  the  State  Highway  Commission  for  7500  bbl.  of 
Portland    cement. 

If iibbardHton,  MaMN. — The  town  will  build  about  6000  ft. 
of  state  highway  this  sumrner,  having  received  a  grant  of 
$2000  from  the  state,  and  $1000  from  the  county.  The  town 
will  receive  $500  from  the  small  town  act  and  appropriate 
$1000,   making   $4500    in   all. 

+Newton,  Mann. —  (Official) — A  contract  for  constructing 
artificial  stone  curbing,  walks  and  driveways  has  been  iiward- 
ed    to   the   SIMPSON   BROS.    CORPORATION.      Noted    May    G. 

Tiverton,  R.  I. —  (Official) — Bids  will  be  received  until  2:30 
p.m.,  July  :;,  by  the  Town  (Jlerk  for  constructing  the  Stafford 
Rd.  Edward  M.  Corbett,  70  Bedford  St.,  Fall  River,  Mass.,  is 
Engr. 

+\VoonNocket,  R.  I. — The  contr.ict  for  paving  West  School, 
South  Main  and  Clinton  .St.  has  been  awarded  to  the  .SIMP- 
SON BROS.   CORPORATION,  Boston,  at  $43,000.     Noted  May  6. 

■A-Merlden,  Conn. —  (Official) — Bids  will  be  received  until 
8  p.m.,  June  29,  by  the  Board  of  Public  Works  for  constructing 
wood  block,  vitrified  brick  and  reinforced-concrete  pavements 
on  East  and  West  Main  St. 

.  .  Stamford,  Conn. — Bids  will  be  received  until  June  30  by 
the  Common  Council  for  paving  a  portion  of  Summer  St.  Paul 
Nash  is  City  Engr. 

■A-.VIbnny,  N.  Y. —  (Official) — Bids  will  be  received  until 
1  p.m..  July  13.  by  Edwin  Duffey,  State  Highway  Comr.,  for 
improving  highways  in  various  counties,  also,  until  1  p.m., 
July  15,  for  constructing  and  repairing  highways  in  various 
counties. 

^-^.tlbany,  N.  Y. —  (Official) — Bids  were  received  June  16 
by  Edwin  Duffey,  State  Highway  Comr.,  for  constructing 
highways   as   follows: 

Road  No.  1239.  Broome  Countv,  0.68  mile:  LANE  CON- 
STRUCTION CORPORATION,  Meriden,  Conn.,  $10,738  (aw^arded 
contract);  Joseph  W.  Heisler  &  Co.,  Schenectadv,  $10,919:  N-nh 
&  Griffin.  Norwich.  $11,089:  James  T.  Moore,  Elmira,  $11,273; 
George  Holler,  Albany,  $11,294;  W.  E.  Bennett,  Lan.sboro, 
Penn.,  $11,627:  Paddleford  &  King,  Sherburne,  $11,877;  Juniata 
Co.,  Philadelphia,  Penn.,  $11,878:  Newman  Concrete  Road  Co., 
Athens,  Penn.,  $11,994;  Port  Jervis  Construction  Co.,  Port 
Jervis,  $12,230;  William  C.  Evans.  Ambler,  Penn.,  $12,382; 
Joseph   Walker   Construction   Co..   Albany.    $12,523. 

Road  No,  1241.  Broome  Countv,  2.32  miles:  LANE  CON- 
STRUCTION CORPORATION,  Meriden,  Conn.,  $20,750  (awarded 
contract):  F.  P.  Meckes,  Long  Pond,  Penn.,  $23,138;  John  H. 
Gordon,  Albany,  $23,742:  Juniata  Co.,  Philadelphia,  Penn..  $23,- 
911;  James  T.  Moore.  Elmira,  $24,049;  Paddleford  &  King, 
Sherburne,  $24,087:  Joseph  Walker  Construction  Co.,  Albany, 
$24,152;  William  C.  Evans,  Ambler,  Penn.,  $24,495;  George 
Holler,  Alb,any,  $2."), 086;  Joseph  McCormick,  East  Providence, 
R.  I.,  $25,328;  John  F.  Dolan  Contracting  Co.,  New  York. 
$26,273. 

Road  No.  1273.  Delaware  County.  2.50  miles:  BLANKFIEI>D 
&  DONOVAN,  Kingston.  $23,650  (awarded  contract);  Ruddy- 
Saunders  Construction  Co..  Troy,  $24,112:  De  Graft  &  Hoge- 
boom.  Inc..  Kingston,  $24,168;  John  A.  Jova,  Inc.,  Newburgh, 
$25,431;   "U^illiam   C.   Evans,  Ambler,  Penn.,   $26,370. 

Road  No.  5554.  Fulton  County,  4.58  miles:  C.  W.  Tryon, 
Bovntonville.  $42,030:  Clarence  Walsh  &  Co..  Gloversville,  $42.- 
507;  L.A.NE  CONSTRUCTION  CORPORATION,  Meriden.  Conn., 
$43,369  (awarded  contract);  Dale  Engineering  Co.,  Utica,  $44.- 
326;  Gallwav  &  Co..  Nev  York.  $45,250;  E.  T.  Eggleston.  Yon- 
kers,  $45,404;  D.  I.  Snell  &  Co.,  Canajoharie,  $45,737;  Bradv- 
Oltarsh  Construction  Co.,  Inc.,  New  York,  $46,579;  John  A. 
Jova,  Inc..  Newburgh.  $46,739;  Criswell  &  Mallory,  Inc.,  Me- 
chanicsville,  $48,906;  Martin  Murray  &  Co.,  Troy,  $48,987; 
McNerney  Construction  Co.,   Canton,  Penn.,   $49,462. 

Road  No.  1098.  Hamilton  County,  4.22  miles:  John  J.  Guinan 
Contracting  Co.,  Brooklyn,  $38,258;  JOHN  J.  LEWIS.  Albany. 
$38,473  (awarded  contract);  John  A.  Jova.  Inc..  Newburgh, 
$40,892;  Dale  Engineering  Co.,  Utica,  $40,931:  Gallway  &  Co., 
New  York.  $40,947;  Brady-Oltarsh  Construction  Co..  Inc.,  New 
York.  $42,020;  Juaniata  Co.,  Philadelphia.  $42,656;  Peter  F. 
Connolly  Co.,  Horseheads,  $43,298;  John  H.  Gordon,  Albany, 
$43,410:  Young  &  Hvde,  New  York,  $43,729;  Ft.  Schuyler  Con- 
struction Co.,  Inc.,  Oneida,  $43,756. 

Road  No.  1100,  Hamilton  County,  4.54  miles:  GALLAWAY 
&  CO.,  New  York,  $43,720  (awarded  contract);  J.  D.  Moynehan 
&  Co.,  Inc.,  Mohawk,  $4,575;  Brady-Oltarsh  Construction  Co., 
Inc.,    New    York.    $44,924;    Langan    Construction    CJorporatlon. 
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Albany,   $45,113;   Fred  K.   Ellis,  Melrose,  Mass..   $46,753;  James 
Anderson.   Albany,    $4S,042. 

Road  Xo.  5332-B,  Louis  County,  6.86  miles:  SPELLMAN- 
OMVER  CO.,  Chateaugay,  $72,552  (awarded  contract)  ;  Fred  E. 
Gross  &  Son.  Yonkers,  $73,572;  Cattaraugus  Engineering  Co., 
Olean,  $75,309;  Thomas  Grady,  Rochester.  $75,426;  Richard 
Hopkins.  Troy,  $75,666;  Juniata  Co.,  Philadelphia.  Pinn.,  $75,- 
94<;;  McXernev  Construction  Co.,  Canton,  Penn.,  $76,107;  'U'eed 
&  Walsh,  Mechanicsville,  $76,146;  Brady-Oltarsh  Construction 
Co..  Inc.,  New  York.  $76,632;  E.  T.  Eggleston.  Yonkers.   $76,742. 

Road  No.  12S3.  Monroe  County.  4.54  miles:  CLEVELAND  & 
SONS  CO..  Brockport,  $33,561  (awarded  contract);  Chambers  & 
Barnes.  Rochester,  $34,17S:  Whitmore-Rauber  &  Vicinius, 
Rochester,  $34,299;  Harold  J.  Shields,  Albany.  $34,963;  Brady- 
Oltarsh  Construction  Co..  Inc.,  New  York,  $34,971;  Galway  & 
Co..  New  York.  $34,972;  Morrissev  &  Quinn,  Inc.,  Rochester, 
$35,431;  J.  'U'.  Brennon  Construction  Co.,  Inc.,  Geneva,  $35,525; 
McNernev  Construction  Co..  Canton,  Penn.,  $35,525;  John  C. 
Bradley   "&   Co..    Corning.    $35.SS3. 

Road  No.  1284.  Monroe  County,  6.05  miles:  Fred  E.  Gross  & 
Sons.  Yonkers,  $35,274;  PETER  F.  CONNOLLY  CO.,  Horse- 
heads.  $35,754  (awarded  contract);  Cleveland  &  Sons,  Brock- 
port, $36,116;  E.  R.  ^'eed  &  Son.  Holley.  $37,037;  Dale  Engi- 
neering Co..  Utica.  $37.S94;  Greece  Construction  Co..  Rochester, 
$37,947;  McNerney  Construction  Co..  Canton.  Penn. .$38. 641; 
John  M.  Fitzwater.  Rush,  $39,063;  John  Johnson  Construction 
Co..  r.uffalo.  $39,516;  Whitmore-Rauber  &  Vicinius,  Rochester, 
$39,660;    George   Holler.   Albanv.    $39,662. 

Road  No.  5560.  Niagara  County.  1.32  miles:  JOHN  "W. 
L.\NDEL.  Tonawanda.  $29,719  (awarded  contract):  Dunkirk 
Construction  Co..  Dunkirk,  $29,970;  McNerney  Construction  Co., 
Canton.  Penn.,  $30,578:  Fred  ^'.  Knickenberg.  Buffalo.  $31,309; 
John  Johnson  Construction  Co.,  Buffalo,  $31,861;  Cattaraugus 
Engineering  Co.,  Olean,  $32,838;  C.  B.  Whitmore  &  Co.,  Lock- 
port.   $32.S4S. 

Road  No.  5561,  Niagara  County,  4.42  miles:  FRED  W. 
KNICKENBERG,  Buffalo.  $53,854  (awarded  contract);  John 
W.  I,and.  1.  Tonawanda.  $54,618;  Dunkirk  Construction  Co., 
Dunkiik.  $55,040;  Servis  &  Mackev.  Youngstown,  $55,702;  J.  A. 
("ulkin.  Oswego.  $56,135;  Crescent  Concrete  Co..  Buffalo.  $56,- 
624;  Criswell  &  Mallorv,  Inc..  Mechanicsville.  $57,332;  McNer- 
nev Construction  Co.,  Canton,  Penn.,  $57,394;  Woolsey  Con- 
struction  Co.,   Poughkeepsie,   $57,918. 

Road  No.  5562.  Niagara  County.  2.33  miles:  McNERNEY 
CO.VSTRUCTION  CO..  Canton,  Penn.,  $41,121  (awarded  con- 
tract); Fred  W.  Knickenberg.  Buffalo.  $41,838;  John  F.  Dolan 
Contracting  Co.,  New  York.  $43,617;  'U'oolsey  Construction  Co., 
Poughkeepsie.  $43,696;  Servis  &  Mackey,  Youngstown.  $43,826; 
J.  A.  Culkin,  Oswego.  $44,128;  John  Johnson  Construction  Co., 
Buffalo.  $45,175;  Cattaraugus  Engineering  Co..  Olean.  $45,452; 
C.  B.  Whitmore  Co..  Lockport,  $47,991;  F.  J.  Mumm  Contracting 
Co..   Buffalo.   $53,592. 

Road  No.  1074.  Onondaga  County.  1.91  miles:  JOHN  DAVIN, 
Svracuse.  $40,977  (awarded  contract);  Antonio  Mando,  Syra- 
cuse, $42,145;  'U'llliam  H.  Ring  Contracting  Co..  Ogdensburg, 
$43,245;  M.  J.  Gleason  &  Co.,  Svracuse.  $43,274;  Frank  L.  Ma- 
lone.  Svracuse.  $43,300;  Fred  E.  Gross  &  Son.  Yonkers.  $44,406; 
C.  T.  Hook  way  Construction  Co.,  Syracuse,  $44,843;  Phelan  & 
Sullivan,  I'tica.  $44,992;  Sullivan  Construction  Co..  Syracuse, 
$45,030;  Guv  S.  Dickison,  Svracuse.  $45,358;  Criswill  &  Mallory, 
Inc.,  Mt  chanicsville,  $45,678;  Cattaraugus  Engineering  Co., 
Olean.  $45,888. 

Road  No.  582,  Orleans  County,  2.46  miles:  Brady-Oltarsh 
Construction  Co.,  Inc.,  New  York.  $20,122;  Thomas  Hucknall, 
Albion,  $22,568;  GREECE  CONSTUl'CTION  CO.,  Rochester, 
$23,171  (awarded  contract);  Chambers  &  Barnes,  Rochester, 
$23,499;  Rhody  &  Clawson,  Albion,  $23,908;  Wood  &  Tompkins, 
Hilton,  $24,177;  Fred  E.  Gross  &  Sons,  Yonkers,  $24,204;  Mc- 
Nerney Construction  Co.,  Canton,  Penn.,  $24,439;  Thomas  Hol- 
ohan,   Rochester,   $24,543;   Thomas  Grady,    Rochester,   $24,844. 

Road  No.  1293,  Orleans  Countv.  1.80  miles:  GOODRICH  & 
TRl'ESD.XLE.  Barnard.  $17,005  (awarded  contract);  Rhodey 
&  Clawson,  Albion,  $17,593;  McNerney  Construction  Co..  Can- 
ton. Penn.,  $18,055;  E.  R.  Weed  &  Son.  Holley.  $18,270;  Fred  W. 
Knickenb.rg.  Buffalo,  $18,337;  Cattaraugus  Engineering  Co., 
Olean.    $18,533. 

Road  No.  1120,  Rensselaer  County.  0.34  mile:  M.VRTTN 
MI.'RRAY  cfe  C(.).,  Troy.  $15,058  (awarded  contract);  Belmar 
Contracting  Co..  Inc..  Troy,  $15,290;  Abner  H.  Harper.  Inc., 
Newburgh.  $15,395;  Gleason  &  Davitt.  Albany,  $15,520;  Philip 
Dorlon.  Troy,  $16,286;  Glfford  Construction  Co..  Jamaica,  $16,- 
341;  Thomas  H.  Karr.  Trov,  $16,411;  County  Construction  Co., 
Trov,  $Ifi.512;  George  Holler,  Albany,  $16,673;  Parker-Hassam 
Paving  Co.,  Worcester,  Mass.,  $16,741;  Edward  J,  O'Brien,  Still- 
water, $16,908. 

Road  No.  1164,  Rensselaer  County.  0.88  mile:  GI,EASON  fk 
DAVITT,  Albiinv.  $7,976  (awarded  contract);  Edward  Hendert, 
Av.-rillpark,  $s'033;  George  Holler,  Albany,  N.  V.,  $,S187; 
County  Construction  Co.,  Troy,  $8307;  Thomas  H.  Karr,  Troy, 
?H68K;  John  Flvnn,  Jr.,  Troy,  $8857;  Berman  Contracting  (.'o., 
inc.,   Trov.   $8932. 

Road  No.  5563,  Niagara  County,  5.07  miles:  CATTARAIIGITS 
KNGTNKKRfNC,  CO.,  Olean,  $74,706  (awarded  contract); 
Mc.Verniy  Construction  Co.,  Canton.  I'rnn..  $75,924;  John  John- 
Bon  (Construction  Co..  Buffalo,  $76,0  11;  Woolsey  Construction 
Co.,  Poughkeepsie,  $76,311:  John  W.  I.andel,  Tonawanda,  $76,- 
811;   C.    rt.    Whitmore   Co.,   Lockport,   $79,876. 

Road  No.  5559,  Oneida  and  Herkimer  Counties,  8.89  miles: 
C  W.  TRYON,  Royntonvllle.  $67,990  (awarded  contract);  Fnd 
K.  Gross  &  Sons,  Yonkers,  $6X.834;  Semper  liros.,  Wjitertown, 
$69,393;  J.  G.  Haves  Co..  Inc..  Rome,  $71,782;  Dale  Engineering 
Co,  Utic.i  $72,888;  Brndv-Oltarsh  (Construction  Co..  Ini-..  N.  w 
York,  $74,932;  Crisw.ll  *  Mallorv.  Tn<-..  N.w  York.  $74,932; 
Crl8Well  &  Miillory.  Inc.,  Mechanicsville,  $75.1)10;  K.  T.  Eggles- 
ton, Yonkers.  $75,536;  B.  F.  S.  Co.,  Herkimer,  $76,127;  p.  ter 
f  Connolly  Co..  Horsoheada,  $76,863;  Newport  Construrtbin 
Co..    Herkimer.    $77,292, 

f:oad  .\'o.  1072,  Onondaga  County,  3.06  mile:  I'HELAN  & 
SIM, I, IVAN.  Iftlcu,  $53,321  (nwardi'd  contract );  Frank  S.  & 
Vnlliony  Si.orato,  .^^vracuse,  $55,709;  Antonio  Mondo,  SvrncuHe, 
$.',5  709;  Albert  Oaffey,  Syracuse,  |5«,434;  Richard  HopklnH, 
Trov  $r.7.Xi:i;  Chambers  &  Barnes.  Rochester.  $57892;  New- 
pt.rt  Cr<n.stru<tlon  Co.,  Herkimer,  $59,335;  Dana  W.  lloJiblnB, 
liie,  .N.w  Yoi  k,  $59,6.",7;  Kn  d  10.  (irons  &  Hoiih,  YonkorM,  $60,- 
72.'.;'  McNerney    ( Onstructlon    Co.,    Canton,    I'enn.,    $61,512. 

Road  No,  1073,  Ononilaga  County,  7.23  miles:  CRISWKTJ.- 
MALI.ORY  CO..  INC.,  Me(  hanlcsvllle,  $85,388  (uwardeil  con- 
tnicl);  Fred  K.  tlrosn  *  Son.  Yotikirs.  $86.761 ;  ChiimherH  & 
riarneg,    Rochester,    $89,099;    Albert    (laffey,    S.vriicU8e,    $89,768; 


Gallwav  &  Co.,  New  York,  $89,953;  J.  H.  "U'eidman.  Syracuse, 
$90,159;  Thomas  Gradv,  Rochester,  $90,670;  John  H.  Gordon, 
Albanv,  $92,192;  M.  J.  Gleason  &  Co.,  Syracuse,  $92,297;  Sulli- 
van Construction  Co.,  Syracuse,  $92,526:  C.  W.  Tryon.  Boynton- 
ville,  $92,819;  Weed  &  Walsh,  Mechanicsville,  $93,579.  Noted 
June  3. 

■A-.^Ibany,  N.  Y. —  (Official) — Bids  will  be  received  until 
1  p.m..  July  7,  by  Edwin  Duffey,  State  Highway  Comr.,  for 
repairing   highways  in  various  countries. 

BnlTalo,  N.  Y. — The  Common  Council  plans  to  pave  Fron- 
tenac,   Lyndhurst   and   Virgil   Ave.   with   asphalt. 

■fLittle  Falls,  X.  Y'. — The  contract  for  paving  and  curbing 
a  portion  of  East  Monroe  St.  has  been  awarded  to  WARREN 
BROS.  CO.,  at  $22,959. 

Xew  York,  X.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  by  L.  H.  Pounds,  Borough  Pres.,  until  11  a.m., 
June  30,  for  regulating,  repaving,  grading,  etc.,  various 
streets  in  the  borough. 

Xew  York,  X.  Y. — (Borough  of  Queens) — (Official) — Bids 
were  received  June  IS  by  Maurice  E.  Connolly,  Borough  Pres. 
for  improving  (a)  Fourth  Ave.  from  Jackson  to  Washington 
Ave.,  (b)  12th  Ave.  from  Grand  to  Jamaica  Ave.,  (c)  Payntar 
Ave.  from  Sherman  to  Crescent  St.,  (d)  Stephens  St.  from 
Wyckoff  to  Seneca  (Covert)  Ave.,  (e)  Freeman  Ave.  from 
Crescent  to  Jackson  Ave.  as  follows:  Evergreen  Construction 
Co.,  130  Third  Ave..  Long  Island  City,  (a)  $4701.  (c)  $20,826; 
Gifford  Construction  Co.,  (a)  $4746;  C.  Vanderbilt.  (a)  $5166, 
(c)  $21,925;  Welsch  Bros.,  (a)  $4790;  Clancy  &  Nuhn,  (a)  $5945, 
(c)  $20,612;  C.  A.  Mvers  Contracting  Co..  Cypress  and  Willows 
Ave.,  Brooklvn,  (a)  $4838,  (c)  $20,737;  Barber  Asphalt  Paving 
Co.,  (b)  $7177  (d)  $8587,  (e)  $18,400;  Sicilian  Asphalt  Paving 
Co..  41  Park  Row.  (b)  $5335.  (d)  $6643;  Aztec  I'aving  Co.,  (b) 
$5843,  (d)  $7799;  Borough  Asphalt  Co.,  (b)  $5595,  (d)  $6960, 
(e)  $17,824;  Uvalde  Asphalt  Paving  Co..  (b)  $5406,  (d)  $6730; 
Queens  Plaza,  (c)  $22,944:  H.  J.  Mullen  Contracting  Co.,  (c) 
$20,798;  Hastings  Paving  Co.,  25  Broad  St.,  (e)  $17,824.  Noted 
June  10. 

+Troy,  N.  Y. — The  contract  for  paving  Hoosick  St.  from 
inth  St. 'to  the  citv  line  has  been  awarded  to  the  PARKER 
HASSAM  PAVING  CO.,  at  $51,226.     Noted  May  27  and  June  10. 

Troy,  X.  Y. — Bids  will  be  received  until  11  a.m.,  June  25, 
by  the  Board  of  Contract  and  Supply  for  improving  Glen  Ave. 
from  River  St.  to  ^^'innie  Ave. 

+Troy,  X.  Y. — The  contract  for  repaving  Fourth  St.  from 
Congress  to  Fulton  St.  with  granite  block  has  been  awarded 
to  the  PARKER  HASSAM  PAVING  CO.,  at  $22,949.  Noted 
May   27   and   June   10. 

*Victor,  X.  Y. — The  contract  for  paving  Main  and  Cedar  St. 
has  been  awarded  to  the  SCHROEDER-HICKS  CONTRACTING 
CO..   Rochester,  at  approximately  $23,272.     Noted  Apr.   22. 

-*Belvidere,  X.  J. — (Official) — Bids  will  be  received  until 
11:45  a.m.,  July  2,  by  the  Board  of  Chosen  Freeholders  of 
Warren  County  for  surface  treatment  of  194,000  sq.yd.  of 
the  county  highways  in  Warren  County,  also  for  repairs  to 
the  macadam  road  leadiner  from  Hackettstown  to  Allamuchy. 
J.  R.  Thatcher  is  Dir.  of  Bd. 

East  Orange,  X.  J.— The  Finance  Committee  of  the  City 
Council  has  approved  an  aiipropriation  of  $92,500  for  the 
maintenance   of  city  roads  during   the   current   year. 

Florence.  X.  J. — Press  reports  state  that  the  Township 
Council  plans  to  issue  $65,000  in  bonds,  the  proceeds  of  'which 
will  be  used  for  paving  and  curbing  the  principal  thorough- 
fares. 

Keyport,  X.  J. — Bids  will  soon  be  received  by  the  town  for 
laying  a  new  concrete  road  on  Broad  St.  George  D.  Cooper 
is   Engr. 

♦Xewark,  X.  ,1. — The  contract  for  constructing  a  concrete 
roadway  on  Springfield  Ave.  has  been  awarded  to  the  FRANK- 
LIN CONTR.-VCTING  CO.,  Vanderbilt  Ave.,  New  York,  at 
appro.ximately   $13,500.      Noted   June   10. 

Xewark,  X.  J. — Bids  were  received  June  17  for  paving  Ferry 
St.  from  Market  to  Merchant  St.  as  follows:  Glenfield  Con- 
struction Co..  Newark,  $34,261;  John  E.  Donovan.  $36,531;  John 
S.  Geiger  &  Son,  Newark,  $35,400;  Van  Keuren  &  Son,  $35,153; 
Newark  Paving  Co.,  $36,094;  Ralph  Sangiovanni,  $35,454. 
Noted  May  20  and  June  3. 

Xewark,  X.  J. — According  to  press  reports  the  City  Council 
has  authorized  the  expenditure  of  $51,000  to  pay  the  additional 
cost  of  widening  Center  St.  at  Mulberry  St. 

New  BrunMwlck,  X.  J. — (Official) — Bids  were  received  June 
15  by  the  (Commissioners  of  Middlesex  County  for  improving 
St.  George's  Ave.,  as  follows:  T.  F.  Dunigan,  Woodbridge, 
$65,819;  Northern  Construction  Co.,  $69,882;  Liddle  &  Pfeiffer, 
Perth  Amboy,  $65,286;  M.  I.  Demarest,  Sewaren,  $67,059;  T.  H. 
Riddle,  New  Brunswick,  $67,043;  Utility  (Construction  Co., 
$72,014;  Weldon  Contracting  Co.,  Rahway,  $68,446;  Garafano 
Contracting  Co.,  $64,403.  .\ll  bids  referred  to  the  Road  Com- 
mittee.     Noted   Apr.   29  and  June   10. 

Xew  nriuKiwIek,  X.  J. — Press  reports  state  that  the  Board 
of  Chosen  Freeholders  of  Middlesex  County  will  improve  the 
H<.nhamtown-Wooilbrldg.-  ltd..  Third  Ave.,  Highland  Park, 
and  the  Keasbey  n<l.,   Woodbridge. 

Paxftnlc.  N.  J. — C.  R.  Wise,  Engr.,  Municipal  Bldg.,  Passaic. 
Im  preparing  plans  for  paving  Summer  St.  with  asphaU-boui\d 
macadam. 

Illilicendil    Park.    X.    J. — The    town    Is    considering    paving 

BrInkiTholT   St.    with   nmleslte. 

^tllrntonn,  I'enn. — Contracts  have  been  awarded  for  pav- 
ing 17th  St.  from  Howard  to  .Maple  St.  and  East  Hamilton  St. 
and  llanov.r  Ave.  to  the  HAKISIOR  ASPHALT  PAVING  CO.. 
at  $1.76  and  $1.76  per  mi.yd.  respectively. 

•  I.ebnnon,  IVnu.— (OlfielaD— Bids  will  be  received  until 
r.  pill,  .hilv  1,  l>v  the  Citv  Council  for  paving  portions  of 
ICIirhth,  Nliifh  and  Lvtiman  St.  T.  R.  Crowell  is  City  Engr. 
fttid    1>.   M.   Shari)   Is  City   Clk. 

■■blladelphln.  I'enn. —  (Olllclul) — Bids  were   received   for   Im- 

ivlng     the     Northeast     Blvd.     from     Rhawn     St.     northwanl. 

branches,     as     follows:       McNlchol     I'avhn;     .<■ 
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<'oiij<tiui-tliin  Co,  1923  (■lim\  si,  j;s:..;.<(i ;  Howor  &  Iliicli. 
WiiyiiK  mill  UoliiTtM  Av.v.  »:iii:i.:'7:i;  Jiiiiifd  McOiiiw  Co.,  1010 
roiiiiii.Mi-liil    Tiutit    IIIiIk  .    $:i'';.:.lH.      Notnl    Juim    3, 

•f I'lKaliuruh,  I'mu.  A  ('oiilrut'l  fur  t.S.ono  toriM  of  iiHiihiill 
iiilxtuio  tci  111'  UMi-il  Iti  tl><<  r«Niirriirltiif  of  tho  Allptdinny  t'onnty 
ii.ailM    lia«    l..,-ii    II  Will  ill  il    to   llu)    m)OTll    &    Pl^INN    CO.,   1,TI>. 

.Noii-ii  Juiu-  a. 

^I'ltlMliurKh,  rrnn, —  (nMlcliil) — I'ontrnctii  liiivo  bci-n  nwiinl- 
I'll     fur    I  iiliHti  ml  liiK     iomiI.m    In     .MU'kIk'IIV     <'iiiiMtV    IIM    fiilliiWH: 

.Mlilill.  Iiiwii    Itil    Mill)  Uiikw I    Uil.    lo  M.   (iTT  &  CO.,  at  lai.lMS 

iiiil  j!i!il'0  I.  .Mil,  I  llvi  Iv;  Willi..  iilKl  TlumiiiMoii  H<1.  to  JOHN 
l''oI.I':V,  III  *:<4.Mr<;  ll<iw<-r  Hill  ICMiMiNlnii  Itil.  iiiiil  .IiiilcH  Kiiti 
K.I  to  CoI.l.lNS-(ii>IU>oN  CO..  lit  Jiat'.li  an. I  |2S. !»«!•.  rcHii.c- 
llv.l>.      N.il.  il   .Inn.-    a. 

Srrnnlon.  IViin. — Thi<  City  Counrll  i»liiii«  to  pavo  Wyoming 
.\v.-.  fiiMii  l.ui'.'h  to  Marlon  Avo.  with  Mlicot  tiHiihnlt,  at  an 
ostlMKil.Ml   cii.Ht   of  »J2,749. 

\\  pkIcj  vlllr,  I'mn.  .\t  a  recent  olrctlon  tbn  cItlxonH  vot.'.l 
In  fav.ir  of  Ih.siiIhk  JM.t'lKl  In  lion.lH,  the  proccds  of  which  will 
l>o  iiMc.l  for  ihivIiik:  lliinal.i  K.l. 

A(  iimlKTlniiil.  Md. —  (Omdal) — lllflH  will  he  rccciv.'d  iiiilil 
!):S0  ;i  in..  .Inly  7,  by  tho  City  Council  for  linprovlnB  Italtl- 
ni.iio  St. 

Krrdrrick.  Mil. — Hlils  will  ho  nc.lvo.l  nntH  July  3  by  tho 
Coinniltisiiin.iH  of  KrciliTlck  C.mnty  for  constructlnt?  npproxl- 
inat.'ly  l.sa  nillcM  of  State  AUI  roiiU  near  retersvllli',  and  1.04 
nilloH   In    l!i  iinswli-k. 

Hnlnnd  I'lirk.  SI«1. —  T're.ss  reports  state  that  the  residents  of 
Tiolaiul  l':nk  and  vicinity  have  raised  about  J21.0O(l  toward  the 
Iniprov.rinnt  .if  Kolan.l  Ave.  from  the  end  of  the  present 
paveni.iit    to   Lake    Ave.      The   estimated    cost    Is   $50,000. 

Ilrond  Onkn,  W.  Vn. — Press  reports  state  that  an  .lection 
will  be  hel.l  June  30  to  vote  on  the  ([Uestion  of  IssuliiK  $:!2.500 
In    blinds    lor   str.et    pavliiK. 

I'Inrvlllr,  ^V.  Vn. — The  citizens  of  Wyomlnc  County  will 
bold  an  election  .hii  e  S-i  to  vote  on  the  tiucstion  of  i.ssuin>? 
J."i."i0.000  In  bonds.  Ti.e  proceeds  will  be  used  for  the  con- 
struction   of    roads. 

Silencer,  W.  Vn. — At  a  recent  election  the  citizens  voted  to 
Issue  $100,000  in  bonds.  The  proceeds  will  bo  used  for  the 
construction   of   roads   In   Duval   District,   Hoanc   Count.v. 

CinMtonIn,  N.  C. — .\n  election  will  be  held  Auk.  S  to  vote  on 
the  <iu.'stion  of  issuing  $l."i0,0OO  in  bonds.  Part  of  the  proceeds 
will   be   used   for   road   construction    In   G.istonia   County. 

+  \tlnntn.  Ua. — The  contract  for  pavinp  Grant  .St.  with 
wo. 1.1  blocks  has  been  awarded  to  JAMKSON  HOLLOWELL,  at 
$20,000. 

Kolksiton.  CJn. — The  city  contempl.Ttes  holdlnp  an  election 
to  v. it.'  on  the  question  of  issuing  $100,000  In  bonds.  Part 
of  th.'  proceeds  will  be  used  for  the  construction  of  roads  in 
Charlton  County. 

nrndcntoiTn,  Fin. — An  election  will  be  held  some  time 
In  July  to  vote  on  the  question  of  issuing  $9000  in  bonds.  The 
proceeds  will    be   used    for    grading  streets. 

Itrndentonn.  Fin.- — The  Manatee  County  Parish  Road  and 
Bridm-  Districts  will  hold  an  election  Jul.v  19  to  vote  on  the 
question  of  issuing  $110,400  in  bonds.  The  proceeds  will  be 
used   for   the   construction   of   roads. 

llrookHvllIe,    Fin. — The    city    contemplates    paving   Main    St. 

De  Lnnd,  Fin. — An  election  will  be  held  July  13  to  vote  on 
the  question  of  issuing  bonds  for  $90,000,  the  proceeds  <if 
which  will  Ije  us.d  for  the  construction  of  roads  in  Volusia 
County.  Orange  City  District. 

I.nke  City,  Fin. — All  bids  received  May  31  for  paving  vari- 
ous streets,  estimated  to  cost  $20,000,  were  rejected.  Noted 
May  2u. 

.VnnlMtnn.  AIn. — According  to  press  reports  the  Commission- 
ers of  Calhoun  County  will  survey  a  road  through  the  moun- 
tains  from  Anniston  to  Heflin. 

Blrminehnin.  AIn. — Julian  Kendrick.  City  Engr.,  and  George 
Clark,  County  Engr..  will  survey  routes  for  the  construction 
of  three  highways  between  Birmingham  and  the  Warrior 
River. 

Fnyette,  .\ln. — Bids  will  be  received  until  July  6  by  the 
Payette  County  Commissioners  for  graveling  a  section  of  the 
Fayette  and   Tuscaloosa  Rd.      The   estimated   cost   is   $4filfi. 

+HnntMvllle,  Ala. — The  Board  of  Commissioners  of  Madison 
County  has  awarded  the  contract  to  FRANK  POWELL,,  at 
$ll,."i00,   f   r   building    .    "   Big   Cove   Pike.      Noted   May   13. 

Giilfport,  MiNH.  The  Harrison  Countv  Supervisors  contem- 
plate the  construction  of  a  beach  road  from  Gulfport  to  Biloxi. 

*Chntta;;o  ir:  ,  Venn. —  (Ofncial) — Bids  will  be  received  until 
lo  a.m.,  July  ,  by  E.  D.  Bass,  Comr.  Dept.  Streets  and  Sewers, 
for   repaving  portions    u'   market  and    East   Ninth    St. 

Klizabethton,  Tenn. — An  election  will  be  held  .Tuly  5  to 
vote  on  the  question  of  issuing  $360,000  in  bonds.  The 
proceeds  will  be  used  for  the  construction  of  roads  in  Carter 
County. 

Marj-vllle,  Tenn. — A  bond  it  sue  of  $300,000.  the  proceeds  of 
which  was  to  have  been  used  for  the  construction  of  roads, 
has    been    declared    illeg.al.      Noted    Feb.    11. 

Mnynnrdvllle.  Tenn. — The  Commissioners  of  Union  County 
contemplate  an  expenditure  of  $100,000  for  improving  roads  in 
the  county. 

Sweetwnter,  Tenn. — An  election  will  he  held  July  22  to 
vote  on  the  question  of  issuing  $1.'),000  in  bonds.  The  pro- 
ceeds will  be  used  for  street  improvements.  W.  T.  Lenoir 
i.3  Mayor. 

.'nrlinle,  Ky. — The  Nicholas  County  Fiscal  Court  rejected 
all  bids  received  for  the  construction  of  the  Carlisle  and 
Sharpsburg  Turnpike.     Noted  Jan.   28  and  Mar.   18. 

+HopklnMville,  Ky. — A  contract  for  resurfacing  and  con- 
structing approximatelv  10  miles  of  roads  has  been  awarded  to 
(;.    D.    McQUARY.    Adams.    Tenn..    at    $40,000. 

+I.nnenHter,  Ky. — A  contract  for  constructing  approxi- 
mately eight  miles  of  macadam  road  in  Garrard  County  has 
been  awarded  to  HUGHES  BROS.,  Lancaster. 


i.r\liiKtiin,  l\j.    -Thn  city  contoniplatoH  pnvInK  Houth  Broml- 

wiiy   Mil. I    .XiiKlliiiiil   .St. 

4-tl<lleviir.  (ililo  (Oflbleil)  Tlw  c.ntriirt  for  paving  a 
p.iilliiii  lit  Soiitli  W.'Mt  Ht.  with  brick  hUH  been  awiird.-d  to 
It.  I.,  lillKK.NSI.ADK,  311  W«i«l  Main  Ht.,  Hellevue,  ul  $6545. 
N.il.il  June   17. 

<  luelnnntl,  «>hli>— (Olllclal)— MIdM  will  b«  received  until 
noon,  ,luiy  !',  by  the  CoiniiiiNHlonei  m  of  llamlllori  <'ounly  for 
widening  anil  iiiiiciiilanilzing  Piuinllelil  ltd.  from  MontKOin'.ry 
PIki'  III  Sllverton  to  Woodford  ltd.  ul  Kennedy,  In  Columbia 
Township. 

^('Inelnnntl,   Ohio — Tho   contract    ffir    Improving   the    Work 

ltd.    liiiH   1 II   awarded   to  JoHN   NICKUHEN,   ut   $9717.      Not.d 

May    2". 

(■iliiuihiiH,  <»lilo— (Odlcial)  — Hi.lM  will  be  received  until  2 
p.m.,  JuiK'  L'9,  by  the  .State  Illgbway  CommlHRloncr  for  Im- 
IiroviiiK    i.i.iiIh    ill    vailouH   countleH. 

^t'oliimbiiH,  Ohio — Contia.tH  bav.-  bi-en  awarde.l  for  p.'ivlng 
as  f.illiiw.s:  W.iivi  r  St.  from  TompklriH  l.i  M.-iynard  St.  to  H.  P. 
Pirn'IMiSo.N,  C.iliimbus,  at  $«73«;  liidlanaula  HIvd.  from  Sum- 
mit to  K.iurtb  St.  to  the  CI,EVELANH  TKINIDAD  PAVING 
Co.,  Cl.veland.  at  $4608;  Klohmond  Ave.  to  A.  O.  PUGII,  at 
$Slfi2. 

I,ornln,  Ohl<i — Bids  will  be  rec.-lvid  until  July  13  by  George 
N.  Da  rill. II.  Clly  Aii.lr.,  for  the  sab-  of  $lfi.000  in  bondH,  the 
pro. -.I'. Is   ..r  wlil.li    will    be   used    f.ir    Improving  Htr.M'tH. 

+  \ew  lloMton,  <»lil« — (O(Ilclal) — A  contract  for  constructlniBf 
fiO.138  sq..\d.  i.r  pav.-ni.nt  and  3r>,0!lO  lln.ft.  of  combin.d  con- 
crete curb  and  gutter  h.is  been  awarded  to  KEI/LY  BROS., 
Portsmouth,   at   $93,01fi.      Noted   June   C. 

Polk,  Ohio — Bids  will  be  received  until  noon,  July  2,  by 
Pr.'deri.k  Harts. 1.  Clk.,  Bd.  of  Trustees  of  Jackson  Township, 
for  iniprovlng  and  paving  10  miles  of  roadway  In  Jack.Mon 
Tiiwnsliip.  It.  T.  Scantl.bury,  Ashland.  Ohio,  Is  County  Engr. 
Not.d   May   27. 

+S(riithprM,  Ohio — The  contract  for  paving  Broad  St.  has 
been  awarded  to  M.    P.  CONNELLY  &  SON,  at   $!>720. 

Tlflln,  Ohio — (Olllcial) — Bids  will  be  received  until  July  23 
by  O.  J.  Olierlander,  City  Engr.,  for  Improving  four  streets. 

+  \iilinrn,  Ind. — The  contract  for  constructing  the  Butler- 
Jaci<son  Township  line  road  has  been  awarded  to  DAVEN- 
PORT  *i    McREYNOLD,   Kokomo,    at   $19,000. 

+I''rnnklin,  Ind. — The  Commissioners  of  Johnson  County 
have  awarded  the  contract  to  HOVEY  BROS.,  Trafalgar,  at 
$4S20    for   constructing    a    gravel    road    in    Pleasant   Township. 

+  Rielimond.  Ind.— The  contract  for  paving  approximately 
10  blocks  of  North  A  St.  has  been  awarded  to  the  ANDREWS 
ASl'HALT    PAVING    CO.,    at    $36,000.       Noted    Apr.    22. 

Hancock,  Mich. —  (OHicial) — The  City  Council  will  pave 
Front  and  Reservation  St.  The  work  will  be  done  by  the 
city    forces.      Noted    erionoously    June    10    as    Houghton,    Mich. 

Mnnistique,  MIeh. — I'rcss  reports  state  that  lionds  for 
$75,000  were  sold,  the  proceeds  of  which  will  be  used  for  con- 
structing and  improving  roads  in  Schoolcraft  County.  Noted 
May   13. 

+\'ewl>erry,  Mich. — A  contract  for  constructing  ."ii/fe  miles 
of  road  in  Luce  County  has  been  awarded  to  GUST  FREDUN, 
Norway,  Mich. 

+Saiilt  .Ste.  Mnrie,  Mich. —  (Official) — The  contract  for  pav- 
ing I'ortage  Ave.  from  Bingham  Ave.  to  the  Portage  Ave. 
.liridge  has  been  awarded  to  the  CLEVELAND  TRINIDAD 
PAVING   CO.,   Cleveland,  Ohio.     Noted  May  27. 

Cairo,  III. — Bids  will  be  received  until  11  a.m.,  June  28,  by 
W.  H.  Ward.  Pres.  of  the  Bd.  of  Local  Impv.,  for  paving  in 
Distiict    No.    2. 

KIgin,  III. — .(Official) — Bids  will  be  received  until  11  a.m., 
June  26,  by  the  cit.v  for  improving  a  portion  of  North  State 
St.      Morgan    H.   Brightman    is   Engr. 

Rock  iMlnnd,  III. — The  Board  of  Local  Improvements  has 
approvid  the  plans  for  paving  Ninth  St.  with  brick,  at  an 
estimated  cost   of  $84,749. 

Springfield,  HI. —  (Official) — Bids  will  be  received  until  11 
a.m..  June  30.  by  the  State  Highway  Commission  for  construct- 
ing roads  in   various  counties. 

.  .  Milnniikee,  AVis. — All  bids  received  for  paving  Grand  St. 
from  Fourth  to  Ninth  St.  have  been  rejected.  New  bids  will 
soon   be  asked.     F.  G.   Simmons  is  Comr.  of  Pub.  Wks.     Noted 

May  27. 

Ne^v  London,  AVIs. — All  bids  received  June  1  for  construct- 
ing approximately  1%  miles  of  road  were  rejected.  Noted 
May  20. 

+Itncine,  'W^ix. — The  contract  for  paving  Center  St.  with 
vitrified  bricVc  has  been  awarded  to  JAMES  CAPE  &  SON, 
Racine,   at  $2.12   per  sq.yd. 

+Stevens  Point,  AVis. — A  contract  for  constructing  concrete 
pavements  and  grading  in  Portage  Countv  has  been  awarded 
to  the  GITRFKY  &  WIRZENBERG  CO.,  Kaukauna,  at  approxi- 
mately  .flS.OOO. 

+Two  RiverH,  AA"is. —  (Official) — A  contract  for  grading, 
curliing  and  macadamizing  portions  of  various  streets  has 
been  awarded  to  ERNEST  J.  THIEDE,  Two  Rivers,  at  $22,111. 
Other  bids  were:  Murphv  Construction  (jo.,  $22,273;  Walter 
O.   Barr,   $25,345.     Noted   June   10. 

+\A'nuNnn,  AA"i«. — The  contract  for  paving  the  Rothschild 
and  Cedar  Creek  Roads  has  been  awarded  to  WINNE  & 
JUSTESEN.    Wausau,   $21,000. 

Oakland,  lown— Press  reports  state  that  bids  will  be  re- 
ceived until  June  28  for  laying  11,000  yd.  of  brick  or  concrete 
pavement.  J.  H.  Mayne,  235  Merriman  Bldg.,  Council  Bluffs, 
is   Engr. 

Duliith,  Minn. —  (Official) — We  are  advised  that  the  City 
Council  contemplates  paving  Grand  Ave.  with  brick,  at  an 
estimated  cost  of  $132,000. 

+Duluth,  Minn. — The  contract  for  paving  Commonwealth 
Ave.  with  brick  has  been  awarded  to  ROGERS  &  McLEAN. 
at  $3S,72S. 
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Fairmont,  Minn. — Bids  will  be  received  until  S  p.m.,  June 
29,  for  laying  24,000  sq.yd.  of  pavement  and  6000  lin.ft.  of 
curbing.      Frank  O.   Jones  is  City  Engr. 

Virginia,  Minn. —  (Official) — The  City  Council  has  voted  to 
pave  Ash  St.,  Grand  and  Central  Ave.,  at  an  estimated  cost 
of  $54,000. 

+Chanute,  Kan. — The  contract  for  paving  South  Malcom  St. 
with  brick  has  been  awarded  to  the  VAN  HOFFTEN  CON- 
STRUCTION   CO..    Joplin,    Mo.,    at    $11,794. 

^Topelca.  Kan. — A  contract  for  constructing  76,000  sq.ft. 
of  concrete  sidewalks  has  been  awarded  to  ROY  DILL,  Man- 
hattan, Kan. 

^Lebanon,  Mo. —  (Official) — A  contract  for  constructing 
macadam  and  concrete  pavements  and  curbs  in  various  streets 
has  been  awarded  to  WOLFF  BROS.,  Jefferson  City,  Mo.,  at 
$12,500.      Noted  June   10. 

Austin,  Tex. — Press  reports  state  that  the  citizens  voted 
in  favor  of  issuing  $425,000  in  bonds,  the  proceeds  of  which 
will   be   used   for   improving   streets  and   building   bridges. 

Corsicana,  Tex. —  (Official) — Bids  will  be  received  until 
noon,  July  6,  by  J.  A.  Harper,  City  Secy.,  for  improving  West 
Seventh  Ave.   from  South   18th  St.   to  South   28th   St. 

+Dalla!(,  Tex. — Contracts  have  been  awarded  for  paving  as 
follows:  Oak  Lawn,  Caddo  and  Sycamore  St.  to  UVALDE 
ROCK  ASPHALT  CO..  at  $69,381;  Bishop  St.  to  LEVY  &  LEVY, 
at  $38,557;  Bellevue  St.  to  the  TEXAS  BITULITHIC  CO..  Dal- 
las, at  $22,607. 

Jourdanton,  Tex. — Press  reports  state  that  the  city  will 
sell  $10,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
improving  a  number  of  streets.     Noted  May  20. 

Orangre,  Tex. —  (Official)— An  election  will  be  held  July  20 
to  vote  on  the  question  of  issuing  $25,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  improving  a  number  of  streets. 

Mo-\leater,  Okla. — Bids  were  received  for  paving  Third  St. 
from  McEachin  &  McEachin,  $12,350  and  John  W.  Rooks,  $13,- 
593.     Noted  Oct.  8. 

Tal8a.  Okla. — An  election  will  soon  be  held  to  vote  on  the 
question  of  issuing  $100,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  constructing  a  14-mile  boulevard. 

Ft.  ColllnH.  Colo. — The  F.  C.  Dreher  Construction  Co.,  Den- 
ver, at  $16,255.  submitted  the  lowest  bid  for  the  construction 
of  three  miles  of  the  Fall  River  Rd. 

^Boise,  Idaho — (Official) — Bids  were  received  June  4  for 
constructing  six  miles  of  the  Idaho-Pacific  Highway  in  Wash- 
ington County  as  follows:  S.  C.  COMERFORD,  Boise,  at  $6283 
(awarded  contract):  Maney  Bros.  &  Co..  Boise,  at  $7954;  Ben 
Cope,  Weiser,  at  $6874;  Whittet  &  Hall,  New  Plymouth,  at 
$7417;  E.  L.  Phelps,  Weiser,  at  $6585. 

Everett,  Wash. — Bids  will  be  received  until  2  p.m.,  June  28, 
by  the  ([;ommissioners  of  Snokomish  County  for  constructing 
Permanent  Highway  Nos.   17  and   18. 

+Mt.  Vernon,  AV'aiib. — The  contract  for  constructing  the 
Montborne-McMurray  Rd.  has  been  awarded  to  the  QtJIGG 
CONSTRUCTION  CO..  L.  C.  Smith  Bldg.,  Seattle,  at  $11,286. 

Olympia,  Wanh. — Bids  will  be  received  until  2  p.m.,  July 
12,  by  William  R.  Roy,  State  Highway  Comr.,  for  constructing 
15  miles  of  Olympic  Highway  between  Mud  Bay  and  McCleary, 
at  an  estimated  cost  of  $40,000. 

Seattle,  Watih. — Bids  will  be  received  until  10  a.m.,  July  6, 
by  the  Commissioners  of  King  County  for  constructing  Perma- 
nent Highway  No.   7.     Byron   Phelps  is  County  Audr.  and  CTlk. 

Seattle,  Waah. — Bids  will  be  received  until  10  a.m.,  June  29, 
by  the  Commissioners  of  King  County  for  constructing  Perma- 
nent Highway  No.  2  (Wight  Rd.),  at  an  estimated  cost  of 
$22,  000.     Byron  Phelps  is  County  Audr.  and  Clk. 

^Seattle,  Wanh. — The  contract  for  paving  Eighth  Ave..  'W.. 
has  been  awarded  to  the  JAHN  CONTRACTING  CO.,  Pioneer 
Blk..  Seattle,  at  $29,530. 

Seattle,  'Wanh. — Plans  for  the  improvement  of  West  Masaa- 
chuHftt.i  St.  have  been  approved  by  the  Board  of  Public  Works 
and  bids  will  soon  be  received.  The  estimated  cost  of  the 
work    is    $22,000. 

+(;earhart.  Ore. — The  contract  for  constructing  one  mile 
of  hard  surface  road,  18  ft  wide,  has  been  awarded  to  the 
WORSWICK    PAVING   CO..   Astoria. 

Portland.  Ore. — Bids  were  received  for  paving  Peninsular 
Ave.  from  Lombard  St.  to  Columbia  Slough  with  concrete  as 
follow.s:  Cochran-Nutting  &  Co.,  Portland.  $23,602;  Star  Sand 
Co.,  Portland,  $24,042;  Manning  &  Co.,  Portland,  $25,956;  J.  M. 
Ambrose.    $24,382;    Jeffrey    &    Bufton.    Portland,    $25,382. 

Seaiilde,  Ore. — The  citizens  of  Astoria,  Gearhart  and  Seaside 
contemplate  an  expenditure  of  $25,000,  to  be  used  for  the 
conatriirtion  of  a  road  from  Astoria  to  Seaside  by  way  of 
Gearhrirt. 

+The  Dallea,  Ore. — The  contract  for  constructing  the  Wasco 
County  road  across  the  Tygh  and  White  Rivers,  to  connect 
Klng.-tley  iind  Waplnltia  sections  has  been  awarded  to  HENRY 
L.ENT.S,  Cromer,  at  $15,611. 

+Kaiit  San  Dleico,  Calif. — The  contract  for  Improving  Swift 
Ave.  ha.i  b<-en  awarded  to  K.  A.  McALPIN,  San  Diego,  at 
$14,314       Noted    June   3. 

+Ki  Monte.  Calif.— M  W.  McCOMBS,  516  Bryson  Bldg.,  Los 
AngelcH,  ha.M  been  awarded  the  contract,  at  $17,000,  for  im- 
proving  Main  .St 

^i.oii  tnKelen.  ('allf. — The  contract  for  Improving  49th  St. 
bctwft'ii  Long  Keach  and  Compton  Ave.  has  been  awarded  to 
OlOOItCIO    l{.   CUKTIS,   lit   $6544. 

+i>a(in<lena,  <'alif.— The  contract  for  paving  WllHon  Ave. 
from  Colorado  St.  to  Arden  Rd.  has  been  aworded  to  ANDIIKW 
HOLLOW  AY.  at  $ir,.OfiH. 

+lllveriilde.  Calif.— SHirLL,  TUCKEFl  &  CO.  ban  been 
awardetl  the  contract,  at  $8140,  for  Improving  Vine  St.  from 
KlrHt    to    Seventh    Ht. 

London.  <»nt According   to   prcsB   reportw   the   City    Couni  II 

plan«  an  fxpi'iiill ture  of  $5200  for  coniitructing  gravel  road- 
way».      H.    A     I'.ra/.iiT  Ir   Kngr. 

«>JI>»wa.  Ont.  -HIdH  will  noon  be  received  for  laying  iipprox- 
Imafulv  3 '4  mIloB  of  concnln  pavement,  at  an  approximate 
cont   of   $160,000. 
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+Cambridge.  Mass. — The  H.  J.  Heinz  Co.,  Pittsburgh,  Penn.. 
and  16  Lewis  Wharf,  Boston,  Mass.,  has  awarded  the  contract 
for  the  construction  of  a  $50,000  garage  and  warehouse  to  the 
R.  H.  HOWES  CONSTRUCTION  CO.,  7  Water  St.,  Boston,  Mass. 

+CharIestOTrn.  Mass. — The  contract  has  been  awarded  to 
the  W.  F.  KEARNS  CO.,  240  Albany  St..  for  the  construction 
of  a  two-story,  47xS5-ft.  garage  for  Walter  S.  Glidden.  The 
estimated  cost  is  $25,000.  Warren  &  Gerrish,  53  State  St., 
Boston,  Mass.,  is  Arch. 

+Cliieopee,  Mass. — The  Bosch  Magneto  Co.,  has  awarded 
the  contract  for  the  construction  of  a  two-story,  160x250-ft.. 
brick  and  steel  addition  to  its  plant  to  the  J.  W.  BISHOP  CO., 
Foster  St..  W^orcester.  Mass. 

Haverhill,  Mass. — Joseph  S.  Moore  of  the  Slipper  City 
Wood  Heel  Co..  plans  the  construction  of  a  nine-story,  lOOx 
200-ft.,    brick    factory    on    Hale    St. 

Lawrence,  Mass. — The  George  E.  Kunbardt  Co.  will  build 
a    five-story   addition    to    its   plant. 

SpringHeld.  Mass. — Work  will  soon  start  on  the  construc- 
tion of  a  two-storv,  112xl25-ft..  brick  and  steel  public  gar- 
age on  Ferry  St..   for  M.  Alpert,   170  Ferry  St. 

♦Worcester,    Mass E.    D.    WARD,    82    Foster   St.,    has    been 

awarded  the  contract  for  the  construction  of  a  lime  storage 
building  and  a  lumber  shed  for  the  Graton  &  Knight  Mfg.  Co., 
Franklin  St.  Cutting.  Carleton  &  Cutting,  44  Front  St..  is 
Arch. 

♦-Woonsocket,  R.  I. —  (Official) — The  TURNER  CONSTRUC- 
TION CO.,  11  Broadway,  New  York,  N.  Y.,  has  been  awarded 
the  contract  for  the  construction  of  a  five-story,  50xl20-ft. 
reinforced-concrete  factory  for  the  Taft  Peirce  Mfg.  Co.  Tim- 
mis  &  Chapman,  315  Fifth  Ave..  New  York,  N.  Y.,  is  Arch. 

Bridgeport,  Conn. — Logan  Bros.  Co.,  Middle  St.,  will  build 
a  five-story,  65xll0-ft.  storage  building.  F.  A.  Cooper,  Weiggs 
Bldg.,    is    Arch. 

♦Hartford.  Conn. — The  contract  for  the  construction  of  a 
five-storv,  50xl60-ft.  factory  for  the  Union  Mfg.  Co.,  has  been 
awarded  to  the  H.  B.  HIBBARD  CO.  The  estimated  cost  is 
$60,000. 

New  Haven,  Conn. — The  New  Haven  Pulp  &  Board  Co.  will 
soon  start  work  on  the  construction  of  a  one-story,  46x290-ft. 
machine  shop,  a  two-story,  90xl02-ft.  beater  department,  and 
a   three-story   storage   building 

Albany,  N.  Y. — Bids  will  soon  be  received  by  the  Fuller  & 
Robinson  Co..  Arch.,  95  State  St.,  for  the  construction  of  a 
$60,000  addition  to  the  garage  of  the  Albany  Garage  Co.,  How- 
ard and  William  St. 

♦Brocton,  N.  Y. — The  Peerless  Food  Products  Co.,  Inc.  has 
awarded  the  contract  to  E.  J.  BAILEY  for  the  construction  of 
a   factory,   to  cost   $60,00. 

Buffalo,   N.    Y The    Buffalo    Cold    Storage    Co..    Perry   and 

Columbia  St.,  will  build  a  ten-story  cold-storage  warehouse 
on  Perry  St..   to  cost   $500,000.     D.   E.  Knowlton  is  Pres. 

Buffalo.  N.  Y. — A  three-story,  30xl50-ft.,  brick  and  steel 
storage  building  will  be  constructed  at  475  EUicott  St.,  for 
Adam  J.  Menges.  224  Washington  Market.  The  estimated 
cost  is  $35,000.     Joseph  J.  Geigand,  346  Herman  St.,  is  Arch. 

Buffalo.  N.  Y. — The  American  Radiator  Co.,  will  build  a 
two-story,  brick  factory  at   110  Ledger  St.,  to  cost  $55,000. 

Buffalo,  N.  Y. — Bids  are  being  received  by  the  Monarch 
Engineering  Co..  Chamber  of  Commerce  Bldg.,  for  the  con- 
struction of  a  12-story,  reinforced-concrete  elevator  and  mill 
for  the  Clover  Leaf  Milling  Co.  D.  B.  Eraser  is  Pres.  The 
estimated  cost  is  $250,000. 

♦Jamestown.  N.  Y. —  (Official) — The  contract  for  the  con- 
struction of  a  factory  for  the  Elite  Furniture  Co.  has  been 
awarded  to  P.  ANTON  PETERSON.     Noted  June  17. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  Fred 
GretHch  Mfg.  Co.,  South  Fourth  St.,  has  awarded  the  contract 
for  the  construction  of  a  ten-story  factory  to  the  MOYER 
ENGINEERING  &  CONSTRUCTION  CO.,  375  Fulton  St.  The 
estimated  cost  is  $300,000.  William  Higginson,  17  Park  Row 
(Borough  of  Manhattan),  is  Arch.     Noted  May  6. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — The  New  York 
Composite  Brick  Corporation,  201  East  129th  St.,  will  build  a 
one-story,  81xl37-ft.  brick  and  concrete  plant  at  East  129th 
St.  and  East  River.  The  estimated  cost  is  $30,000.  Hopkins 
&  McEntee,  37  East  2Sth  St.,  is  Arch. 

4\ew  York.  N.  Y. —  (Borough  of  Manhattan) — KATZ  & 
SCHOENHOLTZ.  165  West  ISth  St.,  has  been  awarded  the 
contract  for  the  construction  of  a  two-story,  60xlO0-ft.  box 
factory  at  81  Tompkins  St.,  for  George  Etzel.  Mitchell  Bern- 
stein,  131   East   23rd  St.,   is  Arch. 

♦Syracuse.  j\.  Y. —  (Official) — The  contract  for  the  construc- 
tion of  a  seven-story,  reinforced-concrete  warehouse  for  the 
Syracuse  Cold  Storage  Co.  has  been  awarded  to  CHARLES  D. 
WATSON,  1317  Spruce  St.,  Philadelphia,  Penn.     Noted  May  20. 

West  Sand  I,nke,  N.  Y. — Bids  will  soon  be  received  by  C.  O. 
Ogden,  Arch.,  Albany,  N.  Y.,  for  the  construction  of  a  three- 
storv,  66xlin-ft.  factory  for  the  McLaren  Knitting  Co.  The 
estimated    cost    Is    $60,000. 

Pnterson,  N.  J. — Thomas  A.  Kelly,  171  Marshall  St.,  will 
build  a  two-storv,  70xS0-ft.  storehouse  at  Clav  and  Straight 
St.,  to  cost  about  $15,000.  William  T.  Fanning,  Colt  Bldg., 
Is    Arch. 

♦'i'renton,  !V.  J. — The  Mercer  Automobile  Co.  has  awarded 
the  contract  for  the  con.striictlon  of  a  one-story.  60x400-ft. 
addition    to   Its   plant    to    the   NKWTON   A.   K.    lUTGHEK   CO. 

Braver  Falls,  I'enn.  The  Moltrup  Steel  Products  Co.  con- 
(eniplate.M  the  construction  of  an  addition  to  Its  plant,  esti- 
mated   to    cost    $50,000. 

l':ilwood  «*lt>-,  l»enn.--Tho  Shelbv  Tube  Co.  contemplates 
the  .•xpcnillturo  of  a  $1,000,000  for  additions  and  Improvements 
tu   It.s   iilant. 

♦  I\e«v  Castle,  IVnn.— The  McCLINTIC  MAUSMALL  CON- 
STIIUCTION  CO.,  IMttHbiirgh.  has  boon  awarded  the  contract 
for  additions  and  Iniprovonients  to  the  plant  of  the  Standard 
Steel  Car  Co. 
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^riillnilrllihlii,   IVlin.-  Tho  inlitllirt    for   llu'  ciiilMt  nicl  li.Ii    <•( 
jiti     .'IkIiI    Ml.M  \.     itOxl^'M-fl,.     ii'lnrniiril-rom-iol.-     win  i-Iiipiimi-     uI 
Molawuii-    A\.-     :iiicl    I'lii.-   SI.    fni     llx-    I'riiiiwy Iviinln    WiirrlioUM 
liiK    ><ir     Sure     DtiM.NU    ( 'ii.     liiiN    1 M    iiwiikUoI     to    IIH'    Tt'ltNi:!! 

i'oNiMti'.ri':  sii:i:i,  «•<>.     NoIi-.i  koIi.  is. 

I>hllnilrl|>liln.  I'rnii.  A  oiir-Hlory.  lOOxlGO-ri.  I>rlck  nnil 
rolnfoii-i'.l-.i.ii.ifir  lulillllon  will  1m>  coiiHtrvn-tKil  ut  tho  fiiclor) 
of  Hull  I.Moii  l-.iuM  \-  Co.  Il.Mh  SI.  an. I  (iniy'H  l''riiy  ltd.  Mll- 
IhkI    IV   osl.oiiif.    K.Mil    KnIiiIi-   TniHt    IUiIk..    Ih    Anli. 

■■kllnilrlithln.  IVnn.  An  l<'«  iilani  wllh  a  ilallv  innntirailur- 
\UK  lapiK-lly  of  L'dii  loiiH  will  lio  roiiMliiioIotl  for  th"  Amor- 
loail   Ii'o  I'o.  at    .\iiuMlran  ami  CmiiiIhIu   SI. 

+l*hlli«<lrl|ihln.  IVnn  (<>m<lal)  Tho  i-ontract  for  tho  <on- 
Htrui-tloii  of  ji  fixir-Hlorv.  I  litxl  ss-ft.,  r<«lMfor<M'il-<-oni'r<-le. 
Iirli-k  anil  li-rra  ootia  Inill.lInK  for  A.  II.  *  V.  II.  Mnplncolt. 
Inc.,  24tli  an<l  KoimimI  SI.,  has  li.-on  nwarilc.l  lo  Iho  'll'UNIsU 
CONCUIVrK  STIOIM.  CO..  at  aloint  |sr..00O.  Malilon  II.  Dlckiii- 
Hon.    Kniplr.-    IM.Ik  .    I.t    Ar.li..      Noted   Juno    .1. 

I>lilliidrl|>hln.  IVnn.  HI<Ih  have  boon  rocolvoil  l)y  UalllnKcr 
»t  I'orrot.  .\ri-h  ,  1710  .\ri'h  St.,  for  tho  conHlructlon  of  a  $15,0(1(1 
aililltlon  lo  till-  war.-hoiiso  of  Jiinnoy  &  HurrowH,  315  North 
Thlr.l   SI 

I'hIliKlrlphln.  IVnn.  -HI<1»  hnvo  boon  rooolvod  by  Sauor  * 
Halin,  Arih.  Ill:;  Ch.otnut  St..  for  tho  ronstruotlon  of  a  four- 
fitory,  l'Sx<0-ft.  addition  to  tho  wnrchouac  of  tho  David  BerK- 
nistllllnK  I'o  .  Polawaro  Ave.  and  Task.r  St.  The  estimated 
cost  Is  »L*r>.ooo. 

«I>htlndrl|>hln.  IVnn.— (Oindal)— WIM.I  AM  STKIOI.K  * 
Sl>NS  I'O..  IC.Od  Arch  St.,  has  boon  awarded  tho  contract  for  tho 
construction  of  a  thre<>-story.  fiBxT-l-ft.  waraRo  at  2Ist  St. 
and  Hraiul\\vlno  St.  for  .1.  U.  narllnKton  &  Co.,  at  about  $20,- 
000.      Noted   .lunc   10  and    17. 

IMIlMlMirKh.  IVnn. — The  t'nited  States  Steel  Corporation 
contemplates  the  construction  of  a  $3,000,000  plant.  Elbert 
H.  GiUK  is  Ch.    of  tho  Corp. 

Baltlmorr,   Mil The   National  Yeast  Co.   will  build   a  plant 

on   Colgate  Creek.      A  seven-acre   site  has  been   secured. 

Bnltlniorr.  Md. — The  Pavison  Chemical  Co.  will  build  ad- 
ditions to  its  plant  at  Hadkins  Point,  to  cost  between  $100,000 
and    $1,'.0.000. 

(ilrard.  .\l«. — Tho  Public  Utilities  Co..  Trenton.  N.  J.,  will 
build  a  $fi0,000  packinK  plant.  James  L.  Glass  is  representa- 
tive. 

Kentwood,  I.B. — The  machine  shop  of  the  Kentwood  & 
Eastern  Itv.  Co..  which  was  destroyed  on  June  9,  by  Are.  with 
a  loss  of  "$l.'i.OOO,  will  be  rebuilt  at  once.  G.  A.  Keyes,  is 
Con.  Mki-. 

+.\kron,  Ohio — The  contract  for  the  construction  of  a  four- 
storv  factorv  for  the  Firestone  Tire  &  Rubber  Co.,  has  been 
awarded  to  JAMES  L.  STUART,  IIluininatinB  Building,  Cleve- 
land, (^hio.  The  Osborn  Engineering  Co.,  740  Engineers  Bldg., 
Cleveland.   Ohio,    is   Arch. 

+Akron,  Ohio — The  contract  has  been  awarded  to  the 
HUNKIN-CONKEY  CONSTRUCTION  CO.,  321  Cuyahoga  Bldg., 
Cleveland,  Ohio,  for  the  construction  of  a  three-story,  lOOx 
12,S-ft.  addition  to  the  factory  of  the  Goodyear  Tire  &  Rubber 
Co.,   East   Market  St. 

BucyruN,  Ohio — The  Sommer  Motor  Co.  has  received  bids 
for  the  construction  of  a  one-story,  lOOxlSG-ft.  addition  to  its 
f.-xctory  to  cost  $20,000.  Harlan  Jones,  Market  St.,  Gallon, 
Ohio,   is  Arcli. 

4-Clevelnnd,  Ohio — The  Cleveland  Welding  &  Mfg.  Co.,  2129 
West  117th  St.,  has  awarded  the  contract  to  the  HUNKIN- 
CONKEY  CONSTRUCTION  CO.,  321  Cuyahoga  Bldg.,  for  the 
construction  of  a  one-story,  155xl78-ft.  addition  to  its  factory. 

Cleveland.  Ohio — The  Grasselli  Chemical  Co.,  Cleveland. 
Ohio,  will  build  a  70xSO-ft.  warehouse,  and  a  lOOxllO-ft. 
factory,  in  addition  to  its  plant  on   Independence  Rd. 

ColunihuM,  Ohio — Plans  have  been  completed  for  a  five- 
story  reinforced-concrete  warehouse  to  be  built  by  the  Mari- 
etta Paint  &  Color  Co.,  on  East  Chestnut  St.,  to  cost  ap- 
proximately  $40,000. 

ColnnibuN,  Ohio — Rids  have  been  received  by  D.  Reibel  & 
Sons,  Arch.,  for  the  construction  of  a  two-story,  reinforced- 
concrete  building  on  North  Fourth  St.  for  the  S.  D.  Budd 
Dairy  Co.,  1374  Wesley  Ave.  The  estimated  cost  is  $50,000. 
Noted  Apr.   22. 

FoMtoria,  Ohio — The  Allen  Motor  Car  Co.  plans  the  con- 
struction of  a  ono-story.  120x300-ft.  addition  to  its  factory  to 
cost  $30,000.      Harlan  Jones,  Market  St.,  Gallon,   Ohio,   is  Arch. 

+Sprln(;field.  Ohio — The  contract  for  the  construction  of  a 
cold-storage  plant  at  Washington  and  Jefferson  St.,  for  the 
Bowlus-Hackett  Fruit  Co.,  has  been  awarded  to  FRAJ^K  H. 
SMITH,  Dayton,  Ohio.     Estimated  cost,  $70,000. 

+Indlanapoll9i,  Ind. — The  International  Machine  Tool  Co. 
has  awarded  the  contract  for  the  construction  of  a  two-storv 
factory  on  21st  St.  to  the  HALL-CURRY  CONSTRUCTION 
CO.     The  estimated   cost  is  $15,000. 

Detroit,  Mich. —  fOfflcial) — The  Detroit  Auto  Dash  Co.  will 
build  a  44x202-ft.  addition  to  its  plant  to  cost  $25,000.  Henry 
J.    Wright.   Milford,   Mich.,   is  Arch. 

+Detrolt.  Mich (Official) — A.  A.  ALBRECHT  &  CO.,  Penob- 
scot Bldg.,  has  been  awarded  the  contract  for  the  construction 
of  a  foundry  for  John  B.  Corlis,  34  Canfield  Ave.  W.  Smith, 
Hinchman  &  Grylls.  710  Washington  Arcade,  is  Arch.  Noted 
June  17. 

JackHon,  Mich. —  (Official) — The  Jackson  Cushion  Spring 
Co.   will    build   a   100xl06-ft.    factory   to  cost   $25,000. 

Chlcaeo,  III. — The  Brennan  Packing  Co.,  3!»22  Normal  Ave., 
will  build  a  two-story,  brick  addition  to  its  plant  to  cost  $25,- 
000.     J.    E.   Youngberg   is   Arch. 

^Chicafco,  III. — JACOB  RODATZ,  209  South  La  Salle  St., 
has  been  awarded  the  contract  for  the  construction  of  a  two- 
story,  110-24.S-ft.  factory  and  warehouse  for  the  Central  Mfg. 
District.  The  estimated  cost  is  $60,000.  A.  S.  Alschuler,  28 
East  Jackson  Blvd.,  is  Arch. 


4'hlonK».  III.  A  tluiM-Hiory,  fllxISO-ft.  HtornK"  bulldInK 
will  III'  loiiHli  iii'toil  for  l>  liiirkharlHMiolor.  William  II.  i'ruyn, 
.li  ,    U'l;   SiMilli    .MI.hlKaii    Avo,    In   Arch 

rhloaicu.  III.  HhlH  liitvo  b<-on  rocolvril  by  H.  II.  Dunford, 
Aroh.,  10  South  I.a  Hallo  St  ,  for  thn  oonHtruttllon  Of  ii  flvo- 
Htory,  ,'i.sxso-ri  afldlllon  lo  ibo  warohouM«  of  Andomon  Uroa.' 
KxproHM   K-   StornKo  Co.   iMTi    Holmont    Avo 

('hl««Ko,  III.  (Joorno  W.  Linn  &  Hon  will  build  a  two-Mtory, 
70x1(10  ft  warohoUHO  to  co«t  $411,000.  It.  H.  LlndHlrom,  fiSS 
South    I'oarliorii    St.,    Im    Arch. 

+<'nrri>llvlllp,  W  U.  (.Mllwaukoo  pont  ollloo)--Tho  contract 
for  Iho  <onMlni.llon  of  a  tv%o-Mtory,  205x22r.-ft..  relnforcod- 
oonorolo  warolmuMi-  for  Iho  I'liltod  HlntoN  Glue  Co.,  hiiM  boon 
awarclod  In  I'AI'L  RIi:SKN  &.  HONH  CO.  Ilermun  J.  EHKCr. 
Cunip    HldK  ,    Ih   Arch. 

+«'lriir  l.nko.  Win.-  The  Clear  Lake  Ooainory  Co.  haM 
awanli'il  tin-  lontrart  for  tho  conHtructlon  of  ItM  new  dalrylnK 
plant   to  <1     \V     HIDI.EIt,  Amory.   VVIm.,  at  |11,27B. 

+  Itnvon|M>rl.  lo«n- - (Olllclal )  — Tho  H.  W.  IIOUHT  CO.,  Rock 

loljind.   111..  liMH  1 n  awardi-d  Iho  contract  for  the  conHtructlon 

of  a  llvi-story.  rolnforcod-concroto  factory  for  tho  Croiicont 
Macaoiil  &  Crackor  (Jo.,  at  about  $70,000.  ClaUHcn  &  Kru«e  \n 
Arch.     Noiid  May  (I. 

Dew  MolnpN,  lown — The  contract  will  bo  awarded  about 
Juno  2S  by  I'rouflfoot,  Hircl  &  ItawHon,  Arch.,  for  tho  con- 
slruotloii  of  a  l.T-slorv  newspiipor  publishing  building  for 
Gardner    Cowlos.      Tho   CHtlmated    cost    Is    $250,000. 

MnMiin  no.  Iowa— (OfllclJil) — Wo  arc  advised  that  E.  R. 
Gibson  will  build  the  $25,000  warehouse  on  First  St.  by  day 
work.      Tho    o.Mtimatod   cost    is   $200,000.      Notod   June    10. 

Uuluth,  Minn. — The  Western  Automobllo  Co.  will  build  a 
two-storv,  lOOxHO-ft.  s.aleHrooni  and  repair  department.  The 
estimated    cost    Is    $50,000.      C.    E.    Nystrom    Is   Arch. 

CnlunibiiM,  Neb. — Bids  have  been  received  for  the  construc- 
tion of  .1  two-story.  GGxl23-ft.  garage  for  the  Lincoln  High- 
way G.arage  Association.  The  estimated  cost  is  $25,000. 
Samuel  Gass  is  Secy.  Charles  Wurdoman,  SlSVi  West  13th 
St.,    is    Arch. 

+Oniaha,  IVeh. — The  World-Herald  Publishing  Co.  has 
awarded  the  contract  for  the  construction  of  an  eight-story, 
fi6xl32-ft.  reinforced-concrete  and  brick  building  to  the  J.  C. 
MARDIS  CO.,  750  Brandels  Theater  Bldg.  The  estimated 
cost  is  $300,000.  Thomas  R.  Kimball,  503  McCoyno  Bldg.,  is 
Arch.      Noted   May    13. 

+KanHaN  City,  Mc— EDELMAN  &  FLEMING,  122  Midland 
Bldg.,  has  been  awarded  the  contract  for  the  construction  of 
a  two-story,  50xl30-ft.  garage  for  Harmon  Jloore,  39th  and 
Summit  St.  The  estimated  cost  is  $12,000.  H.  F.  Branden- 
berger,    15  West   Ninth   St.,    is  Arch. 

.St.  LouIh,  Mo. — The  National  Oil  Cloth  Co.,  Jennings  Station, 
contemplates  the  construction  of  a  orte-story,  163x247-ft. 
factory.     Klipstein  &  Rathmann,  Chemical  Bldg.,  is  Arch. 

+St.    LuuIh,    Mo The    contract    for    the    construction    of    a 

two-story  warehouse  at  173  Arsenal  Ave.,  for  the  St.  Louis 
Basket  &  Box  Co.,  has  been  awarded  to  the  FRUIN-COLNOX 
CONTRACTING    CO.,    at    $30,000. 

I'harr,  Tex. —  (Official) — We  are  advised  that  the  Pharr 
Milling  &  Elevator  Co.  has  organized  its  own  construction 
department  and  will  construct  its  plant  by  day  work.  Noted 
May   27. 

Salt  Lake  City,  Itah — A  $100,000  factory  will  be  con- 
structed at  South  Fifth  and  West  Fourth  St.  for  the  Purity 
Biscuit    Co..    V.    A.    Tracy.    Pres. 

FlaKNtalT,  Ariz. — Bids  have  been  received  for  the  construc- 
tion of  a  three-story,  75xl30-ft.  garage,  for  Babbitt  Bros. 
James  O.   Craig  is  Arch. 

+Los  AngeleH,  Calif.— LEOXARDT  &  PECK,  Hellman  Bldg.. 
has  been  awarded  the  contract  at  $29,400,  for  the  construc- 
tion of  a  three-story,  40xl40-ft..  reinforced-concrete  factory 
at  Vincent  and  Merrick  St.  for  the  Coca  Cola  Co.  E.  A. 
Stuhrman    is   Arch. 

+San  Pedro,  Calif. — The  contract  for  the  construction  of  a 
concrete  oil  storage  reservoir  for  the  General  Petroleum  Co., 
has  been  awarded  to  LEONARDT  &  PECK.  Hellman  Bldg., 
Los  Angeles,   Calif.      The  estimated   cost   is   $60,000. 

Sherbrooke,  <tue. — The  Canadian  Box  Mills  will  build  a 
plant    to    cost    $15,000. 

FKDER.VL,    GOVKRXMEXT    ^VOKK 

+PoNt  Office — Concord,  N.  H. — The  contract  for  the  con- 
struction of  the  extension  to  the  post  office  at  Concord  has 
been  awarded  to  JAMI'^S  MILES  &  SON  CO.,  Worcester,  Mass.. 
at    $42,987.      Noted    Apr.    16. 

Headstones — Boston,  Mass. — Bids  will  be  received  until  1 
p.m.,  July  16,  by  the  Depot  Quartermaster,  for  furnishing  14,- 
000    headstones. 

■*r\Vharf — Woods  Hole,  Mass. — Bids  were  received  June  12 
by  Co\.  John  Millis,  U.  S.  Engineer  Office,  for  wharfs,  sea  wall 
and  coal  tipple  as  follows:  Darling-Slade  Construction  Co., 
Newport,  R.  I.,  $39,709;  T.  A.  Scott  Co..  Inc.,  New  London, 
Conn.,  $29,482:  William  L.  Miller  &  Co.,  Boston.  $33,554;  Law- 
ler  Bros.,  Charlestown,  $36,973  (irregular);  John  R.  Burke. 
Boston.  $28,633  (irregular);  George  T.  Rendle,  East  Boston, 
$37,218.     Noted  May   27. 

Dredering — Block  Island,  R.  I. — Bids  were  received  June  16 
by  Col.  John  Millis.  U.  S.  Engineer  Office,  Newport,  for  dredg- 
ing at  Block  Island  as  follows:  Eastern  Dredging  Co.,  East 
Boston,  Mass.,  $0.30  per  cu.yd.:  John  H.  Corrish.  Boston.  Mass.. 
$0,323:  Charles  H.  Cole,  Fall  River,  Mass.,  $0.1975:  Bay  Slate 
Dredging  Co.,  Ltd.,  Boston,  Mass.,  $0.42:  Coastwise  Dredging 
Co.,  Norfolk,  Va.,  $0.24:  John  R.  Burke,  Boston,  Mass.,  $0.3475; 
J.  S.  Packard  Dredging  Co.,  Providence,  $0.2288;  John  A. 
Seely.  New  York.  N.  Y.,  $0.27;  Bowers  Southern  Dredging  Co.. 
Galveston,  Tex..  $0,231;  Maryland  Dredging  &  Contracting  Co., 
Baltimore.   Md.,  $0,255. 

-^Carpenter  Shop — New  York,  N.  Y. —  (Borough  of  Rich- 
mond)— Bids  will  be  received  until  2  p.m.,  July  9.  by  the 
Lighthouse  Inspector,  Tompkinsville,  for  constructing  a  rein- 
forced-concrete carpenter  shop  at  the  General  Lighthouse 
Depot. 
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Dred^lnK — New  Tork,  N.  Y. — Bids  will  be  received  until 
noon.  July  15,  at  the  U.  S.  Engineer.  Office  Whitehall  BUler., 
New  Tork,  for  dredging  in  the  Hackensack  River,  N.  J.,  and 
in   channel   north    of  Shooters   Island,   N.    Y. 

•kCoast  Guard  Station — Oswego,  N.  Y. — Bids  were  received 
June  15  for  constructing  a  coast  guard  station:  R.  M.  Barnett, 
(_)s«ego.  $10,750;  S.  E.  Fourner,  Oswego,  $11,250;  M.  D.  Ben- 
nett. Sidney,  $12,117.     Xoted  June  3. 

-^Riprap — Philadelphia,  Penn. — Bids  will  be  received  until 
noon,  Julv  S.  at  the  U.  S.  Engineer  Office,  Philadelphia,  for 
furnishing  and  placing  riprap  in  the  Delaware  River  at  Arti- 
ficial Island. 

^Air-Compressor  Plant — Pittsburgh.  Penn. — Bids  will  be 
received  until  noon.  June  30,  at  the  U.  S.  Engineer  Office, 
Pittsburgh,  for  furnishing  and  installing  a  water-power 
driven  air-compressor  plant  at  dam  No.   10,  Ohio   River. 

4iFire  Ensine — Washington.  D.  C— The  contract  has  been 
awarded  to  the  AMERICAN  LA  FRANCE  FIRE  ENGINE  CO., 
Elmira.  N.  T..  at  $10,500,  bv  the  Commissioners,  for  furnisn- 
ing  a  gasoline  motor-propelled  pumping  engine  for  the  tire 
department. 

+PavtiiK— Washington,  T>.  C.  —  The  contract  has  been 
awarded  to  the  WARNER-QUINLAN  ASPHALT  PAVINOr 
CO.,  Syracuse.   N.   Y..   by   the  Commissioners   for   paving. 

+*Sewer — 'U'ashington.  D  C.  —  The  contract  has  been 
awarded  to  WARREN  F.  BRENIZER  CO..  Washington,  at  $10,- 
633,  bv  the  Commissioners,  for  constructing  sewers.  Noted 
May   27. 

Steamer — Washington.  D.  C. — Bids  will  be  received  until 
Aug.  10.  by  the  Superintendent  of  Coast  and  Geodetic  Survey, 
Dept.  of  Commerce,  Washington,  V>.  C,  and  by  the  Inspector 
of  Coast  and  Geodetic  Survey.  Custom  House,  San  Francisco, 
Calif.,  for  constructing  a  1000-ton  steamer  to  be  known  as 
"Surveyor." 

-i^Storehonse — Washington,  D.  C. — Bids  will  be  received  un- 
til noon,  Julv  17.  at  the  TT.  S.  Engineer  Office,  30a  Southern 
Bldg..  Washington,  for  constructing  a  brick  store  house  in 
McMillan  Park. 

+'*rmshed  Stone— Wilmington.  N.  C— The  contract  has 
been  awarded  to  the  VIRGINIA  SAND  &  GRAVEL  CORPORA- 
TION, Norfolk.  Va.,  at  $3!>,260,  for  furnishing  crushed  stone 
and    gravel.      Noted    Apr.    29    and    June    3. 

*Lock  Gates — Wilmington,  N.  C. — Bids  will  be  received  un- 
til noon.  July  19.  at  the  U.  S.  Engineer  Office.  Wilmington, 
for  furnishing  steel  lock  gates. 

Wharf — Charleston,  S.  C. — Bids  will  be  received  until  noon, 
July  15,  by  the  Light  House  Inspector,  Charleston,  for  con- 
structing a   timber   wharf. 

+Roofin!;  Materials — Atlanta,  Ga. — Contracts  have  been 
awarded  to  JOHN  D.  EMACK  CO.,  Philadelphia,  Penn.,  at 
$5795  for  roofing  slate  and  to  KNOX  &  MAIER  CO..  Atlanta, 
at  $5236,  for  other  materials.     Noted  June  17. 

Post  Office — Quitman.  Ga. — Bids  will  be  received  until  3 
p  m  July  29,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  complete 
the  I'.  S.  post  office. 

-i^Dredfcine — Jacksonville,  Fla. — Bids  will  be  received  until 
noon.  Julv  24.  at  the  1'.  S.  Engineer  Office.  Jacksonville,  for 
dredging  and   rock   removal   in   St.   Johns   River. 

-^Structural  Metal— Vicksburg,  Miss.— Bids  were  received 
June  15  bv  Maj.  J.  R.  Slattery,  V.  S.  Engineer  Office,  Vicks- 
burg, for  'structural  metal  for  the  construction  of  lock  and 
dam  No.  3  on  Ouachita  River  at  Call  Landing.  La.,  as  fol- 
lows: American  Bridge  Co..  Frick  Bldg.  Pittsburgh  Penn 
$20  500;  Charles  Hegewald  Co.,  New  Albany,  Ind.,  $21,399; 
Lawrence  D.  Weaning,  care  of  Variety  Iron  &  Steel  \\  orks 
Co.,  Cleveland,  Ohio,  $21,000;  Steacy  Schmidt  Mfg.  Co.,  York, 
Penn..  $18,900;  J.  &  J.  B.  Milholland  Co..  714  Fifth  Ave.,  Pitts- 
bi) 
Pi 

BrTdgp"coTBeave"r'"  FaTl's."  Penn","  $19,400;"  Louisville'  Bridge  & 
Iron  Co.,  11th  St.,  Louisville,   Ky..  $17,900.     Noted   May  2.. 

*irOuard  Gate — Louisville,  Kv. — The  contract  has  been 
awarded  to  the  AMERICAN  BRIDGE  CO.,  Cincinnati.  Ohio, 
at  $14,948.  for  constructing  one  guard  gate  at  Lock  No.  41, 
Ohio    River.      Noted    May    13. 

^Pont  Office — Albion.  Mich. — Bids  will  be  received  until  3 
pm  Julv  30.  bv  James  A.  Wetmore.  Act.  Superv.  Arch.. 
Treasury  "Dept..  Washington,  D  C,  for  constructing  complete 
the   I'.   S.   post   office. 

-^Kxcavatlon — Detroit,  Mich. — The  Great  Lakes  Dredge  & 
Docks  Co.,  was  the  only  bidder  at  about  $150,000,  for  ex- 
cavation work  at  the  Fourth  Lock  in  the  St.  Mary's  River. 
Noted   June    3. 

-^Lumber — Detroit.  Mich. — Bids  will  be  receive<l  until  noon. 
July  31  at  the  I'.  S.  Engineer  Office,  Federal  Bldg..  Detroit, 
for   furnishing  and   delivering  236.000  ft.  b.  m.  of  flr  timber. 

AliulldlnK — Tomah.  Wis. — The  contract  has  been  awarded 
to  MILLKR  &  LA.MIi.  Tomah.  at  $9961.  for  constructing  a 
brick   liuilding   for  employees.      Noted  June   17. 

^Water  System — Rosebud,  Mont.— The  contract  has  been 
nwarde.l  to  COI'.ERTH  MAINES  &  WHITIO.  Washington,  D.  C, 
at  $R3S2,  for  constructing  a  water  system  In  the  Custer 
Battlefielfl   National   Cemetery.      Noted   May  20. 

«#nike  and  Hevetment— Waverly.  Mo.— The  «ontrnct  h:i» 
been  iiwar. led  to  M.XRSIIALL  Rl'ST.  I'Hot  Grov.'.  Mo.,  for  con- 
stru'tiiig  the  ilike  iinil  revetment,  for  which  bids  were  opcneil 
May   24.      Noted    Apr.   29. 

«lladlo  Towers  Point  Isnbel.  Tex  — Thn  contract  has  been 
nwarrled  to  the  .MIDLAND  llHTDdE  CO.,  70  Grand  Ave., 
KiinHuH  City  .Mo  nt  $5600.  for  constructing  two  steel  towers 
lit    Point    Isu't.el.      Noted    Apr,   2ft   and    Juno   3. 

Power  Plant— Lns  Truces,  N.  M.—C.  K.  Hogle.  Electrical 
Eiigr  Dept.,  V.  S.  Reclamation  Service,  has  made  a  sur- 
vey t.f  the  posHlbllltles  of  supplying  electric  nower  to  a 
number  of  towns  In  eastern  New  Mexico  from  the  proposed 
bydro-.lectrlc  plant  nt  the  Elephant  Hutlc  dam,  near  Las 
Crui-es. 


Penn..  $18,900;  J.  &  J.  B.  Milholland  Co.,  ,14  Mitn  Ave.,  ±-iiis- 
burgh,  Penn.,  $18,905;  Independent  Bridge  Co.,  Beaver  Ave., 
Pittsburgh,  Penn.,  $17,718  (recommended  for  acceptance) ;  Chi- 
cago Bridge  &  Iron   Co.,   lorth  St.,  Chicago,  111.,   $19,967;   Penn 


Seven  Building — San  Diego,  Calif. — Bids  will  be  received 
until  11  a.m.,  July  24,  by  H.  R.  Stanford.  Ch.  of  Bureau, 
Yards  and  Docks.  Navy  Dept.,  Washington,  D.  C,  for  con- 
structing seven  buildings  at  the  Naval  Radio  Station,  San 
Diego.     "Noted   Apr.    S. 

+Lnmber — Panama — The  contract  has  been  awarded  to 
"U".  R.  GRACE  &  CO.,  Seattle,  Wash.,  for  furnishing  1.350,000 
ft.  of  lumber  by  the  Panama  Canal  Commission  for  the  con- 
struction of  dwellings  in  the  canal  zone. 

Mi.xcellaneons  Supplies — Panama — Bids  will  be  received 
until  10.30  a.m..  June  25.  by  Maj.  F.  C.  Boggs.  Gen.  Pur.  Agt., 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscellane- 
ous  sui)plies. 

Miseellaneoua  Supplies — Panama — Bids  will  be  received 
until  10:30  a.m..  Julv  1.  bv  Maj.  F.  C.  Boggs.  Gen.  Pur.  Agt., 
Panama  Canal.  Washington,  D.  C,  for  furnishing  miscel- 
laneous supplies. 

Dredging — Pearl  Harbor,  Hawaii — Bids  will  be  received 
until  11  a.m.,  Julv  31,  bv  H.  R.  Stanford,  Ch.  of  Bureau,  Yards 
and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  dredging  72,000 
cu.yd.  at  the  naval  station. 

MISCELLANEOUS 

+Dredg;inK — Boston.  Mass.- — The  contract  for  widening  the 
channel  at  Cuttyhunk  Harbor.  Goswold,  has  been  awarded  by 
the  State  Harbor  and  Land  Commissioners  to  JEREMIAH  P. 
O'RIORDEN,  City  Sq.,  Charlestown,  Mass.,  at  21c.  per  cu.yd. 
earth;  $5  per  cu.yd.  rock.  Other  bids  were:  J.  S.  Packard 
Dredging  Co.,  0.313c.;  $S;  John  H  Gerrish,  0.329c.:  $6;  John 
R.  Burke,  0.3325c.;  $10;  Eastern  Dredging  Co.,   36c.;  $9.50. 

+Jetty — Boston,  Mass. — The  contract  for  constructing  256 
lin.ft.  of  timber  jetty  at  Bucks  Creek.  Chatham,  has  been 
awarded  to  WILLIAM  L.  MILLER  CO.,  171  Alford  St.,  Boston, 
Mass.,  at  $9.44  per  lin.ft.  Other  bids  were:  George  T.  Rendle 
Co.,  $9.62;  Lawler  Bros.,  $9.75;  Thomas  Cavanagh  Co.,  $11; 
W.  S.  Rendle,  $11.40;  Frank  C.  Taylor,  $16;  John  R.  Burke, 
$17.50. 

Ketainin^  Wall — Salem,  Mass. — Bids  will  be  received  until 
June  25  by  the  Rebuilding  Commission  for  constructin:?  a 
retaining  wall  and  culvert  in  South  River.  Edmund  D.  Long- 
ley   is   Chn.   of   Comn.      George    F.   Ashton   is   City    Engr. 

-(^Barge  Canal  Work — Albanv,  N.  Y. — Bids  will  be  received 
by  James  Stewart  Co.,  Inc.,  30  "Church  St.,  New  York,  for  the 
construction  of  approach  wall  to  Lock  No.  3,  Mechanicsville, 
New  York,  under  Barge  Canal  Contract  No.  72A.  Work  will 
be  let   under  subcontract. 

-^Subway — New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Offi- 
cial)— Bids  will  be  received  by  the  Public  Service  Commission, 
154  Nassau  St.  (Manhattan)  until  July  9  for  track  laying  on 
the  New  Utrecht  Ave.  elevated  line.  Rails,  ties,  etc.,  are  to  be 
furnished  by  the  citv.  This  line  runs  from  a  connection  with 
the  Fourth  Ave.  subway  at  about  3Sth  St.,  through  open  cut 
to  New  Utrecht  Ave.  and  as  an  elevated  railroad  over  New 
Utrecht  Ave..  Stillwell  Ave.  and  S6th  St.  to  Coney  Island. 

Subway — New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Offi- 
cial)— The  following  are  the  bids  received  by  the  Public 
Service  Commission  for  constructing  a  part  of  Route  29,  Sec- 
tion 1,  beginning  at  a  point  under  Eastern  Parkway,  about 
192  ft.  west  of  the  westerly  building  line  of  Nostrand  Ave., 
curving  thence  southerly  under  Eastern  Parkway  and  private 
property  into  Nostrand  Ave.  to  a  point  about  220  ft.  south  of 
the  southerly  building  line  of  Church  Ave.  The  general 
plan  of  construction  calls  for  a  subsurface  railroad  having 
two  tracks.  The  bidders  were:  Underpinning  cfe  Foundation 
Co..  290  Broadway.  $2,187,286;  Dock  Contracting  Co.,  $2,392,- 
608;  T.  A.  Gillespie,  $2,534,532;  E.  E.  Smith  Contracting  Co., 
$2,633,765;  Oscar  Daniels,  $2,944,287;  A.  McMuUen,  $2,904,029; 
Degnon  Contracting  Co.,  $2,765,887;  J.  C.  Creem,  $3,331,566; 
Newman  &  Carey,  $2,073,303;  Frawley  Kaufman  Contracting 
Co.,  $2,834,736:  D.  Donegan,  $2,342,401;  Charles  Cooper,  $2,- 
539  048;  McArthur  Bros.  Co.,  $2,512,485;  Rodgers  &  Hagerty, 
Inc.,  $2,396,309. 

^Pier — New  York,  N.  Y. — (Borough  of  Brooklyn) — The  con- 
tract has  been  awarded  for  building  a  new  pier  at  the  foot 
of  29th  St.  to  HENRY  STEERS,  17  Battery  PI.,  at  $116,148. 
Noted  May  6,  Juno  3  and  17. 

^Pavilion — New  York.  N.  Y. — (Borough  of  Brooklyn) — 
(Otiicial) — The  contract  has  been  awarded  by  the  Board  of 
Health  for  the  construction  of  a  pavilion  at  the  Kingston  Ave. 
Hospital  to  T.  J.  FEARON,  32  Broadway,  at  $66,972.  Noted 
June    17. 

Pier — New  York,  N.  Y. — (Borough  of  Brooklyn) — (Offici:il) 
— The  following  are  the  bids  received  by  R.  A.  C.  Smith, 
Comr.  Docks  and  Ferries,  for  building  the  pier  at  the  foot 
of  East  30th  St.:  Snare  &  Triest,  Class  1,  $186,700;  Class  2, 
$15,750;  total,  $202,450;  McHarg-Barton,  $186,598;  $15,750;  $202,- 
348;  Foundation  Co.,  $209,250;  $15,750;  $225,000;  Henry  Steers 
Inc  ,  $187,000;  $15,120;  $202,120;  Stillman,  Delahanty  &  Ferris, 
$183,231;  $14,726;  $197,957;  I'hoenix  Construction  Co.,  $198,897; 
$15,750;  $214,647;  W.  B.  Seaver,  Inc.,  Grand  Central  Terminal, 
$1X0,513;  $15,750;  $196,263;  New  York  Submarine  Co,,  $183,625; 
$15,750;   $199,375.      Noted  June    10. 

Field  House — New  York.  N.  Y. —  (Borough  of  Brooklyn) — 
(Olllelal)  —  lUds  will  be  received  by  George  W.  Wlngute,  Room 
527.  .Municipal  IMdg.,  Manhattan,  until  10:30  a.m.,  June  29,  for 
the  general  construction.  Including  heating  and  water-works, 
of  a  Held  house  at  the  Betsy  Head  Memorial  playground, 
UrowMMvllle,   Brooklyn. 

KIre  Hose — New  York.  N.  Y. —  (Borough  of  Manhattan)  — 
(Olllelal)  Itlds  will  be  received  by  Robert  .Vdamson.  Fire 
Conir..  Municipal  Hblg  ,  until  10:30  a.m..  June  28.  for  20,000  ft. 
of  2',vj-ln  and  10. Odd  ft.  of  IVj-ln.  cotton  rubber-lined  tiro  hose. 
Noted    June-    Id 

Motor  Fire  Apparatus  New  York.  N.  Y. —  (BoroUKh  of 
Matihultan)-  (OllUlal)-  llUls  will  be  received  by  Robeit 
AdamsoM.  Klre  Comr..  Municipal  lildg.,  until  10:30  a.m.,  June 
28,  for  furnishing  and  applying  26  two-wheel  gasollne-drlvi-n 
tractors,  16  for  tiro  engines  and  10  for  hook  und  ladder  trucks. 
Noted  June   10  and   17. 
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Track  MnlrrUU  — Now  York.  N.  T.  -(  IIoiimikIi  <>f  Miinhiil- 
tiiiit  -(Oilli'liil)  -Tim  fiilluwIiiK  mo  llio  iimio  liii|ii>i  tiint  liliU 
ro>'i<IVfil  l>v  llio  l-iilillf  Soiviro  t'<iiniiilNHlt>n.  IM  Niinniiu  St.. 
IIiiioukIi  '<(  .\<  a  II  ha  till  II.  fiii  flu  iilxlUiiu  llii'  riiltiiw  Ink;  nii|i|>lv 
(•r  tiiK-k  iiiali'i  liiU:  l-'»r  niicii  Ik'iiiIIi  iiiIIn.  liirluilliiK  iiiiilii 
iiiIIh  anil  KUaiil  iiiIIh.  llrllilrlniii  .'^I.-kI  rii.illKtH  Cii.  $7K,- 
9i9.  rcliimvlviinlii  .'<toi}l  Co.  |7s,:iV.i.  I  .ai'kiiu'iiiilia  Hti'fl  <'«. 
%"r<.'.H9:    (or    rolli'il    iiiiiiiKaiit<Hi<    ralln.    liicluilliiK    ndinilanl    ami 

Hhol't        IcIIKtllH       lllllO       (III'       llrllllllK       Ol        IXllK'llllIK       of       IxMlll       llllll 

mM'aiHlc  holt-H.  tho  Pi'iiUHvlvaMlii  Sloi-I  fo.  Iltl.nnri;  .MaiiKiiii- 
<<N.'  .SI.tI  liall  fo.,  $1«..1.T^.  for  IraiU  mil  niillii-  l.aiH  iiiwIit 
foiii  illfTiTiMil  ilimnm,  Itiill  Joint  Co.,  Jl  1,471;  for  antlin-iM"' «. 
InrluilliiK  tlii>m>  for  KOardoit  iiiIIh  iiinl  tlioHO  for  uriKiiiii  ili-il 
rnlld.  tlir  I'riM'iu-hock  Co..  Jl'571;  Tnu-k  Spi'diill  l<>»  »"o..  JHU'I; 
for  lUt  liiu-k  KOlkoM.  Uarkawiiiiiiii  .S(.m>I  Co..  |.132fl,  Aiiiorlciin 
lion  &  SIfol  Mttf  Co..  ».T,iS.'.;  for  fiirnlHliliiK  IIoh  anil  IImiIhm-, 
J.  H.  Hurlon  *  Co..  11.14. S(H.  Alfri-.l  U.  .Sax.  IKIS.O.tr.;  for  fur- 
nishing lioltH  and  iiiitH.  Aiii.Tl.iin  Iron  ."C-  Sl«"<-I  Mfn.  <"o.. 
K'i'.fiTr.;  Aiiiorli-an  Iron  X-  Sln-l  MfK.  <'o.  »iri,fi!);i  (altir- 
nat<->.  $l,'..:'r.S:  for  nialleahlo  Iron  riiHlliiK'.M,  uiuliT  which 
clasMincaUon  uro  IneUiiloil  Kiianl  rail  liraoi-s,  imiln  rail  hrai-rH 
anil  washor.H-  AmorliMii  Malloalil.-  *"o.,  $fi2Sn;  J.  K.  Cooiion, 
».MM2:  Ka.it.-rii  Malloahli-  Iron  Co.  Jfiins;  Koran  Koiiiiilry  * 
MfK:.  Co.,  S.MT.I:  for  tl.-  jiIatiM  iinil.T  Type  A.  I.iii-knwannii 
Sti-ol  Co.  JH.I'IO;  for  tli>  plati-s  umlrr  (^laHHirirallon  D.  It.i- 
iiiapo  Iron  Works.  JlfiOO,  ami  for  tli-  platfs  iimli'r  c-l:i.Msl(lca- 
tlons  \V  ami  X.  Ilaniapo  Iron  Works.  Jlf.l;  for  hand  rallH, 
Viili-an  Kail  &  Oon»trui-tlon  Co.  JKi.tiOfi;  for  spoclnl  work,  the 
Haiiiapo  Iron  Works,  »1».740:  Pt-nnsylvanla  Steel  Co.,  $22,St>l. 
Noted    May    27. 

Conl-StorniCP  Syntom  Nrw  York.  N.  Y. —  (Horoiinh  of  nich- 
niond)  — (Olllilan— The  Hl.himiml  I.lk'hl  &  It  It.  Co..  T.Ttninul 
Hliljr..  St.  Cooriio.  i-ontoinjilalos  tho  criTtlon  of  a  concrete 
coal-storaKo  system  at  Its  Llvlnt^ston  jilant.  W.  H.  Uudlslll  Is 
Ch.  Knur. 

FIrr  Stntlon — Edftewater.  N.  J. — Hlds  will  bo  received  until 
Julv  fi  hv  the  Town  Council  for  constructinK  the  proposed  fire 
station.      .Voted   Mar.   25   and    Feb.    11. 

Shlpynrd — Klif-.tbethport.  N.  J. — The  Samuel  L.  Moore  & 
Sons  Corporation,  a  subsidl.Try  of  the  Bethlehem  Steel  Cor- 
poration, will  construct  a  shipyard  for  the  repair  and  con- 
struction    of    ships,     to    cost    about     Jl, 000.000. 

I'nrk  Iniproveniontii — .Terser  City.  N.  .1. — The  Board  of 
Freeholders  will  issue  bonds  for  $300,000  for  Improving  the 
parks. 

Kllmlnntlon  of  (iraile  Cronnlnsr — Ridpewood.  N.  J. — The 
Erie  H.U.  Co.  will  elevate  its  tracks  at  Goodwin  and  Frank- 
lin Ave.     The  cost  to   the  railroad  is  estimated  at  $80,000. 

DredRlne — Trenton.  N.  J. — The  following  are  the  bids  re- 
ceived by  the  Inland  Waterway  Commission  for  dredRinK  the 
first  section  of  the  channel  connectiiiK  the  head  of  Harneprat 
Biiy  with  the  Man.asquan  River  and  the  work  at  B.ayhead; 
Rick,ards  Dredpinjr  Co..  Philadelphia,  Penn.,  ISc.  per  cu.yd.; 
Hill  DredKlnp  Co.,  Atlantic  City,  N.  J.,  19c.;  Bay  Dredgintr  & 
ContractlnB  Co..  New  York,  N.  Y'.,  22c. 

+Dnin — Coatesville,  Penn. — The  contracl  for  the  construc- 
tion of  a  reinforced-concrete  dam  at  Coatesville  has  been 
awarded  to  the  BOLTON  G.  COON  CONSTRUCTION  CO.. 
\Vilkes-Barre.    Penn..    at   about    $85,000. 

Fire  .\lnrin  System — Glenlyon.  Penn. — Bids  will  be  received 
by  W.  O.  Davis.  Secy,  until  7  p.m..  July  2,  for  installing  a 
fire  alarm  system. 

Pier — Philadelphia.  Penn. — According  to  press  reports,  bids 
will  soon  be  called  by  the  Department  of  Wharves,  Docks  and 
F'erries  for  the  construction  of  the  first  of  the  10  municipal 
piers  to  be  erected  in  the  southern  section  of  the  city  and 
known  as  the  Moyamensing  piers.  This  pier  will  be  the  larg- 
est yet  built  by  the  city  and  when  completed  will  cost  about 
$1,500,000.  The  whole  group,  with  the  other  facilities  neces- 
sarily appurtenant  to  the  piers,  will  involve  an  expenditure  of 
almost    $25,000,000. 

Dred>;lne — Philadelphia,  Penn. — Bids  will  be  received  until 
July  12  by  John  Meigs,  Dir..  Dept..  W'harves.  Docks  and  Fer- 
ries, Bourse  Bldg.,  for  dredging  at  Moyamensing  Piers,  Dela- 
ware River. 

-A^Plaza — Philadelphia,  Penn. — Bids  will  be  received  by  the 
Highway  Bureau  until  noon,  July  2,  for  constructing  the  South 
Broad  St.  plaza.  There  is  $118,000  available  for  the  com- 
mencement of  the  work.  Olmstead  Bros.,  Boston,  Mass.,  pre- 
pared the  plans. 

+ManNoleiim — Philadelphia,  Penn. — The  contract  f«r  erect- 
ing a  memorial  mausoleum  to  Bartholomew  Shea  at  the  Holy 
Cross  Cemeterv  has  been  awarded  bv  the  Commonwealth  Title, 
Insurance  &  Trust  Co.,  to  the  PRESBREY  COYKENDALL  CO., 
198   Broadway,   New   York,   N.   Y.,   at   $74,050. 

Pier — Baltimore,  Jld. — According  to  press  reports,  the 
Pennsylvania  R.R.  will  construct  a  coal  pier  at  Canton,  and 
will  install  equipment  for  the  handling  of  coal.  The  esti- 
mated  cost  is  $1,000,000. 

Traction  Kn^rine — Atlanta,  Ga. — Bids  will  soon  be  received 
by  C.  M.  Holland,  County  Pur.  Agt.,  for  furnishing  a  gasoline 
or  oil   traction    engine. 

Wharf  and  AVarehouse — Augusta.  Ga. — According  to  press 
reports,  a  contract  for  the  construction  of  a  municipal  wharf 
and  warehouse  will  soon  be  awarded.  Nisbet  Wingfield  is  Ch. 
Engr..    River   and    Canal    Comn. 

■A-Levee — Vicksburg,  Miss. — (Official) — Bids  will  be  received 
until  11  a.m..  July  12,  at  the  Office  of  Third  Mississippi  River 
District,  P.  O.  Box  404,  for  constructing  about  1,145,000  cu.yd. 
of  levee   work. 

♦Levee  Work — Vicksburg,  Miss. — The  contract  for  con- 
structing about  660.000  cu.yd.  of  levee  enlargement  has  been 
awarded  bv  the  Third  Mississippi  River  District  to  WALTER 
H.  DENNISON.  62  South  Front  St..  Memphis,  Tenn.,  at  $94.- 
842.     Noted   May   27. 

Drainaee — Wickliffe.  Ky. — Tt  is  reported  that  plans  have 
been  completed  for  draining  Little  Humphries  Creek  land  in 
Ballard   County.     The  estimated   cost   is   $35,000. 

DitchcH — Sidney,  Ohio — The  Commissioners  of  Shelby  Coun- 
ty   have    decided    to    hold   an    election    July    6    for    the    purpose 


of  votlhK  on  the  laaunncn  of  $24,200  In  lioiidn  for  the  con- 
Htrucllori   of  dlti'hoN.     Clcorui!    I'.   Htiiley   In  County   Audr. 

Itralnaicr  llllliolale.  Mich.  J.  W.  WiilklMN.  DiiilnaKo 
•  '•■■III..  lliriMiliile  I'liiiiity.  will  Moiin  call  for  IiUIm  for  thu  con- 
Ntiiii'lliiii   of   11  drain   iilioiit    throe   inlloH   lunK. 

l>rnlnnKr--<'haiiipalK>i.  111. — (Oini-lal)--l<l<lH  will  bo  rocelvod 
b>  the  i',iiiiiiiliiN|oiii-i  M  or  SaiiKaiiioii  and  liruriiiiier  DrulnnKO 
IMhIiIi'I    iiiilll    in  a. III.,  July    I,  for   the  coiiMt ruction  uf   I2,U2N   ft. 

of    •liveleil    llrillllN. 

«  rniira  ('hliauo.  Ill  ItldM  will  bo  reci-lvftd  by  L  K.  Me- 
(•anil,  I'niiir.  of  I'lili.  WkH..  iiiitll  Juno  2t!  for  furnlnhliiK  hIx 
Jib  ciiiiM-H  III  till]  iiMinlcliMil  plant.  Went  3lHt  Ht.  and  Hucra- 
iiieiitii    Ave, 

I.rvee — KaHt  HI.  Loula,  III. — HUIh  will  be  received  by  tho 
Hoard  of  TrunteoH,  Rimt  HIdo  Lovoo  and  Hnnltary  DlMt.,  Hexton 
HIdK.,  until  2  p.m.,  July  12,  for  the  coiiHtruct  Ion  of  an  earth 
levee.  The  work  reijulreH  KOO.OdO  cu  yd.  of  .arlh  einbaiikineiit ; 
230  cu.yd.  of  reinforced  concn-le;  two  hand  KaleH  iiiid  two 
autoiiiiillc   flood    Kiili-M.      <;     L     H.irloii    im    I'reM.    of   Md. 

mieh  and  'lllc  I>rnlnnKr  -WoodMtock,  111.  I'I.uih  for  tho 
Coon  Cie.-k  DriiliiiiKe  lilNtrict,  In  Hooni-  and  .Mclleiiry  coun- 
ties, were  filed  at  Woodstock  Juno  14.  The  total  cost  Ih  cstl- 
mated  at  $7N.X30,  and  the  Incliidod  area  Ih  neatly  7000  .icrOH. 
The  system  conHlsts  of  over  16  rnlloH  of  tile  work  and  kIx 
miles  of  open  ditches.  A  hearing  will  be  held  In  .July.  Arthur 
L  Webster.  Wheaton,  111.,  Ih  the  Kngr.,  and  William  Blentor, 
Helvidere,    111.    is    Atty. 

+  l>orkii  Kenosha,  WIh. — ProHB  reports  state  that  B.  C. 
lin  iiM.iii,  Cllv  Kimr..  Is  preparing  plans  for  the  construction  of 
docks  at   the  foot  of  Washington  St..  on    Washington  Island. 

IlriilnnK* — Atlantic.  Iowa — .1.  H.  Mayne.  Kngr..  235  Merlam 
lUk.,  Council  Hluff.s.  Iowa,  has  been  engtiged  to  prepare  plans 
for  about   three   miles  of  drainage    In   Atlantic. 

+I)ltcli — lOlbow  Lake.  Minn. — The  contract  for  construct- 
ing Consolidated  Judicial  Ditch  No.  2  has  been  awarded  to 
JOHN  C.  HAGGART,  at  $13,980.  C.  M.  Wilson,  is  County 
Audr. 

+Dltcli — Long  Prairie,  Minn. — The  contract  for  construct- 
ing Ditch  No.  25,  a  distance  of  about  25  miles,  including  later- 
als,  has  been    awarded   to   WILLIAM   TABKKY,    Bertha,    Minn, 

Hitch — Morris,  Minn. — Bids  will  be  received  by  C.  R  Wool- 
tbaiii.  County  Audr.,  until  June  29  for  constructing  Ditch  No. 
16.  The  work  requires  about  1000  cu.yd.  of  excavation  and 
laying    35,000    ft.    of    6-in.    to    24-in.    tile. 

Ditch — Waterville.  Minn. — The  County  Commissioners  will 
issue   $10,000   in    bonds   for  constructing   Ditch    No.    40. 

+DredKe — Kansas  City.  Kan. — The  contract  for  construct- 
ing one  hydraulic  dredge  has  been  awarded  bv  the  Kaw  Val- 
ley Drainage  Board,  to  the  MORRIS  MACHINE  WORKS, 
Baldwinsville.    N.    Y.      Noted    June    3. 

Dock — .St.  Louis.  Mo. — According  to  press  reports,  plans  are 
almost  complete  for  the  construction  of  municipal  dock  2000 
ft.  long  and  ICO  ft.  wide  near  thu  waterworks  plant.  E.  R. 
Kinsey  is  Pres.,  Bd.   of  I'ub.  Ser. 

Dam  and  DrcdKins — Beaumont,  Tex. — Bids  will  be  received 
by  the  Beaumont  Navigation  District,  until  10  a.m.,  June  28, 
for  the  construction  of  a  120-ft.  timber  dam  across  Salt  Bayou 
and  the  construction  of  6000  ft.  of  canal,  requiring  22,000 
cu.yd.  of  dredging.     James  F.  Weed,  Beaumont,  is  Engr. 

Draina;a;e — Galveston,  Tex. — According  to  press  reports  the 
City  Commission  plans  to  hold  an  election  soon  for  the  pur- 
pose of  voting  on  a.  $200,000  bond  issue,  the  proceeds  of  which 
will  be  used  in  constructing  .an  underground  drainage  system. 

Drainage — Victoria.  Tex. — The  land  owners  of  the  drainage 
district  which  was  recently  created  in  Victoria  County  held 
an  election  June  23  to  vote  on  the  proposition  of  issuing 
$190,500  bonds  for  the  construction  of  a  complete  system  of 
drainage   for   the   district.      Noted   Feb.    11. 

Cement — Seattle,  Wash. — No  bids  were  received  June  7 
by  the  County  Commissioners  for  furnishing  about  200,000  bbl. 
of  Portland  cement.      Noted   May   27. 

Fire  .Vpparatiix — Auburn,  Calif. — The  City  Council  plans 
to  issue  $25,000  in  bonds  for  the  purchase  of  three  fire  trucks. 

+Oil  Storage  Reservoir — Bakersfield,  Calif. — The  contract 
for  the  construction  of  a  1.000.000-gal.  reinforced-concrete 
oil  storage  reservoir  near  Bakersfield  for  the  Associated  Oil 
Co.  has  been  awarded  to  the  VANSANT-HOUGHTON  CO., 
Hooker-Lent    Bldg..    San    Francisco. 

+l'icr — Long  Beach.  Calif. — The  contract  for  the  construc- 
tion of  the  Belmont  Pier  has  been  awarded  by  the  Board  of 
Public  Works  to  S.  M.  KKRNS,  625  W^est  Ocean  Ave..  Long 
Beach.  The  construction  will  be  of  reinforced  concrete.  John 
Schulz.  W^right  &  Callender  Bldg.,  Los  Angeles,  is  Engr. 
Noted   May   27. 

Mausoleum — Monrovia.  Calif. — The  Monrovia  Mausoleum 
Co.  plans  to  build  a  mausoleum  adjoining  Live  Oak  Cemetery, 
to  cost  $50,000.  W.  L.  Hodges,  American  National  Bank,  Mon- 
rovia,  is   interested. 

Piles — San  Francisco.  Calif. — Pope  &  Talbot,  at  $15,605, 
submitted  the  lowest  bid  to  the  State  Harbor  Commission  for 
furnishing  creosoted  piles. 

Repairs  to  Wharf — -Levis.  Que. — The  repair  of  Ferry's 
Wharf,  estimated  to  cost  $10,000  has  been  recommended  by 
Camille    Lessard,    Municipal    Engr. 

Bi;il.DIN'GS 


Fairfield,  Maine — Bids  will  soon  be  -eceived  for  the  con- 
struction of  a  ten-story  brick  administration  building  for  the 
Goodwill  Home  Association.  The  estimated  cost  is  $60,000. 
Edgar  A.   Josselyn.   3  West   29th  St.,  New   Y'ork,   N.   Y.,   is  Arch. 

+.Skowhei;an,  Maine— The  town  of  Skowhegan  has  awarded 
the  contract  for  the  construction  of  a  three-story  high  school 
to  L.  E.  BRADSTREET  &  SON,  Hallowell,  Maine.  The  esti- 
mated cost  is  $50,000.  William  Hart  Taylor,  50  Bromfield  St., 
Boston,    Mass..    is    Arch. 
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Brandon.  Vt. — At  the  annual  meting  of  the  School  Board  it 
was  decided  to  expend  $50,000  for  the  construction  of  a  high 
school  building.     W.  H.  Wright  is  a  Member  of  the  Bldg.  Com. 

Bosten,  Mass. — Jacob  Shapiro  will  build  a  $100,000  theater 
at  36  Bennington  St.,  South  Boston.  Fred  A.  Xorcross.  46 
Cornhill,   is  Arch. 

Boaton,  Maas. —  (Official) — Bids  will  soon  be  received  by 
A.  B.  Beal.  43  Tremont  St.,  for  the  construction  of  two  brick 
and  steel  apartment  houses  on  Audubon  Rd..  to  cost  $120,000. 
Dykeman  &  Murray,  15  Exchange  St..  is  Arch  .  Noted  June  10. 

Brighton,  Mass. — St.  Anthony's  Church  will  build  a  two- 
story  school,  estimated  to  cost  $75,000.  E.  T.  P.  Graham,  20 
Beacon  St..  Boston,  Mass.,  is  Arch. 

Cambridge,  Masa. — St.  Paul's  Church  will  build  an  $85,000 
school.  Edward  T.  Graham,  20  Beacon  St.,  Boston.  Mass..  is 
Arch. 

Danvera,  Maaa. — The  town  of  Danvers  will  build  a  three- 
story  school,  to  cost  $150,000.  Daniel  N.  Crowley,  81  Washing- 
ton St..  Salem,  Mass.,  is  Chn.  of  the  School  Com. 

Dedham,  Maaa. — Bids  are  being  received  by  J.  G.  Hutch- 
inson, Arch.,  101  Tremont  St..  Boston.  Mass..  for  the  con- 
struction of  a  two-story,  45x90-ft.  temple,  to  cost  about  $40,000. 

IiexinRton,  Masa. — At  special  town  meeting  an  appropria- 
tion of  $60,000  was  made  for  a  brick  schoolhouse  at  North 
Lexington. 

Providence,  R.  I. — W.  F.  Fontaine.  Arch.,  Woonsocket,  R.  I., 
is  receiving  bids  for  the  construction  af  a  66xl51-ft.  brick  and 
stone  church  for  St.   Charles  Borromeo  Parish. 

Providence,  R.  I. — The  Board  of  Aldermen  passed  an  order 
appropriating  $175,000  for  the  construction  of  a  grammar 
school  on  Charles  St.  Joseph  Gainer.  Mayor,  is  Chn.  of  Com. 
on  Contracts  and  Supplies. 

•Varren,  R.  I. — Burritt  S.  D.  Martin,  arch.,  86  Weybosset  St., 
Providence,  R.  I.,  is  preparing  plans  for  a  $50,000  school. 
Noted  Mar.  25. 

Woonsoclcet,  R.  I. — Only  one  bid  was  received  for  the  con- 
struction of  a  $150,000  high  school.  It  was  rejected.  New  bids 
will  soon  be  received. 

+>Vindsor,  Conn, — The  contract  for  the  construction  of  a 
three-story,  28xl01-ft.  brick  building  at  Loomis  Institute  has 
been  awarded  to  the  CENTR.\L  BUILDING  CO..  Worcester. 
Mass.     The   estimated   cost  is   $250,000.      Noted   Apr.    15. 

BulTala.  X.  Y, — Plans  are  being  prepared  by  Howard  L. 
Beck,  City  Arch.,  Municipal  Bldg.,  for  the  construction  of  a 
reinforced-concrete  and  brick  library  and  social  building, 
including  a  gymnasium,  at  Grant  and  Amherst  St.  The  esti- 
mated cost  is  $45,000.  Frank  T.  Reynolds  is  Deputy  Bldg. 
Comr. 

Baffalo,  N.  Y. — Colson  &  Hudson,  Arch.,  35  Dun  Bldg., 
is  preparing  preliminary  plans  for  the  construction  of  an 
apartment  house  at  Delaware  Ave.  and  Bryant  St.  for  Edward 
James   Smith.      The   estimated   cost    is   $300,000. 

Hyde  Parle,  \'.  Y. — Plans  are  being  considered  for  the  con- 
struction of  a  monastery  on  the  Albany  Post  Rd.  for  the 
Dominican    Fathers.      The   estimated    cost    is    $250,000. 

Little  Falls,  >.  Y. — Plans  are  being  prepared  by  W.  L. 
Stoddart,  9  East  40th  St.,  New  York,  for  the  construction  of  a 
bank  and  office  building  at  South  Ann  and  Albany  St.  for  the 
Herkimer  County  National  Bank.  The  estimated  cost  is 
$65,000. 

Little  Falls.  N.  Y. — Bids  will  be  received  about  July  1  for 
the  construction  of  a  four-story  city  hall  for  Little  Falls. 
The  estimated  cost  is  $100,000.  Frank  Shall  is  Mavor.  Noted 
May  27. 

Lockport,  N.  Y. — Bids  will  be  received  until  June  27  by 
Austin  Dryer,  Chn.  of  Bldg.  Com.,  for  the  construction  of  a 
building  to  be  used  as  a  jail  and  office  for  Niagara  County. 
E.stlmated  cost,  $90,000.  C.  R.  Phelps,  Gluck  Bldg.,  Niagara 
Falls,   is  Arch. 

New  York.  N.  Y. —  (Borough  of  Brooklyn) — Plans  have  been 
I)rei)ared  by  Gustave  E.  Steinback.  Arch..  15  East  40th  St., 
New  York,  for  the  construction  of  a  group  of  five  school 
buildings  with  a  300-ft.  central  tower  at  Atlantic  and  Wash- 
ington Ave.  for  the  College  of  Immaculate  Conception.  The 
estimated  cost  is  $500,000.  Rev.  George  W.  Munderlein  is 
Director. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — Preliminary 
plans  have  been  approved  by  C.  B.  J.  Snyder,  Supt.,  500  Park 
Ave.,  New  York,  for  the  construction  of  a  four-storv  school 
at  Wilson  St.  and  Bedford  Ave.     The  estimated  cost  is  ■$100.0(10. 

New  York.  N.  Y. —  (Borough  of  Manhattan)  —  (Official)  — Bids 
will  be  received  until  2  p.m.,  June  28,  by  Marcus  M.  Marks, 
Borough  I'res.,  Municipal  F51dg..  for  constructing  additions  to 
the   building  at    146   Grand    St. 

.New  York.  N.  Y. —  (I'.orough  of  Manhattan)  —  Plans  are 
being  prepared  and  bids  will  soon  lie  received  by  M.  Serracino, 
Arch.,  1170  Broadway,  for  the  construction  of  a  two-atorv, 
64xl00-ft.  brick  church  at  30!)  East  33d  St.  for  -Sacred  Heart 
Church.      Estimated   cost.   $50,000. 

Orchard  Park.  N.  Y. — BUI.m  will  .soon  be  received  by  Rob- 
ert North.  Arch.,  Prudential  Bldg..  Huffalo,  for  the  construc- 
tion of  a  three-story  school.  The  estimated  cost  Is  $50,000. 
M.   Strcbel   Is  Pres.   of  Bd.   of  Education.      Noted   May    13. 

Rochratrr.  N.  Y. — Lewis  F.  Pllcher,  Slate  Arch..  Capitol. 
Albany,  la  preparing  plana  for  the  construction  of  an  armory 
with  a  Btable  on  Culver  Rd.  for  the  Armory  Ct>mmlHHlon  of 
the  State  of  New  York.  The  estimated  cost  l.s  $100,000. 
Walker,   Livingston  &   Hrnckett  Is  Asaoc.   Arch.     Noted   Mai-.   II, 

Hochrslcr.  N.  Y. — I...  L.  Illnlsdell  plana  to  construc-t  a  flve- 
Htory,  .'•..'ixl.'.n-ft.  fireproof  hotel  on  lOlm  .St.  Rees  &  Ade  Is 
Arch. 

nwchratrr,  N.  Y. — Pinna  are  being  prepared  by  Claude 
Briigdon,  Arch.,  Cutler  Bldg.,  for  the  conatructlon  of  a  two- 
Btory  V.  M.  C.  A.  building.  The  eatlmated  coat  la  $50,000. 
Jnmea  f».  Cutler,  Cutler  Bldg.,  la  Chn.  of  Bldg.  Com  Hlda 
will    be   received    In    Auguat. 

flr'nenac,  N.  Y. —  I'lana  are  being  prepared  and  hlda  will 
soon  lie  received  for  the  conatructlon  of  a  l'.4-Btory,  fifix  I3r.-ft. 
brick  and  atone  church  on  Onondngn  Ht.  for  tfic  Central  Church 


of  Christ.     The  estimated   cost   is  $75,000.     A.   F.   Anderson,   323 
East  Onondaga  St..  is  Pastor. 

Syracuse,  N.  Y. — The  Vocational  High  School  Commission 
has  rejected  all  bids  received  for  the  construction  of  a 
$450,000  vocational  high  school.  Plans  have  been  revised  and 
new   bids   will  soon   be   received.      Noted   May    27  and   June   17. 

+i;tica.  N.  Y. — The  contract  for  the  construction  of  a 
building  for  the  Homeopathic  Hospital  has  been  awarded  to 
R.  G.  LLOYD  CO.  Estimated  cost,  $100,000.  Agne  Rushmer  & 
Jennison,  Arcade  Bldg.,  is  Arch.,  and  E.  C.  Field  is  Chn. 

^^'hlte  Plains.  N.  Y. — Bids  will  be  received  about  July  15 
for  the  construction  of  the  superstructure  of  a  six-story,  lOOx 
182-ft.  brick  courthouse  for  Westchester  County.  The  esti- 
mated cost  is  $800,000.  A.  W.  Lawrence,  Bronxville,  is  Member 
of  the  Bldg.  Com.,  and  Elwyn  E.  Seelye.  101  Park  Ave.,  New 
York,  is  Consult.  Engr.     Noted  Apr.  22. 

^Yonkers,  N.  Y. — The  general  contract  for  the  construction 
of  a  two-storv  brick  addition  to  School  No.  19  has  been  award- 
ed to  LYNCH  &  LARKEN.  195  Riverside  Ave.  The  estimated 
cost  is  $65,000.     G.  Howard  Chamberlain.  18  Getty  Sq.,  is  Arch. 

Yonkera,  N.  Y. — Plans  are  being  prepared  by  C.  Aubrey 
Jackson,  Arch..  101  Park  Ave.,  New  York,  for  the  construction 
of  a  four-story  building  at  Guion  St.  and  South  Broadway 
for  the  Masonic  Guild,  F  and  A.  M.  Estimated  cost.  $70,000. 
Beersman  &  VoUmer  and  Evarts  Tracy,  244  Fifth  Ave..  New 
York,  are  Assoc.  Archs.     Noted  Oct.   15. 

Bayonne,  N.  J. — The  Board  of  Education  plans  to  con- 
struct a  school  to  replace  Public  School  No.  5.  Estimated 
cost,   $146,000.      Aaron   A.   Melnicker   is   Pres.   of  Bd. 

Enelewood.  N.  J. —  (Official) — Bids  will  be  received  about 
Aug.  1  for  the  construction  of  a  high  school.  The  estimated 
cost  is  $150,000.  Ernest  Sibley,  Palisade,  and  J.  J.  Ferry,  Dean 
St..  Englewood,  are  Archs.     Noted  Apr.   15  and  June  10. 

Glen  Ridge.  -N,  J. — Wallis  &  Goodwillie,  Arch.,  56  West  45th 
St..  New  York,  have  prepared  plans  for  the  construction  of 
three-Btory,  50.\100-ft.  brick  and  stone  borough  hall  for  the 
Borough  of  Glen  Ridge.     The  estimated  cost  is  $75,000. 

Hoboken,  N.  J. — Plans  are  being  prepared  by  Ludlow  & 
Peabody,  Arch.,  101  Park  Ave.,  New  York,  for  the  construction 
of  a  group  of  buildings  for  Stevens  Institute. 

Newark,  N.  J. — Plans  are  being  prepared  by  E.  F.  Guilbert. 
Arch.,  City  Hall,  for  the  construction  of  a  five-story  building 
for  the  Fawcett  Drawing  &  (3irls'  Industrial  School.  The 
estimated   cost   is   $187,000.     Noted   Dec.   3. 

Newark.  N.  J. — The  Board  of  Education  contemplates  the 
construction  of  a  school  at  Washington  and  Linden  St.  The 
estimated    cost    is   $300,000. 

Roaelle  Park,  N.  J. —  (Elizabeth  post  office) — D.  C.  Newman 
Collins,  29  Broadway.  New  York,  is  preparing  plans  for  the 
construction  of  a  three-story  high  school.  The  estimated 
cost   is   $65,000.      W.   A.   Bembridge   is   Pres.,   Bd.   of  Education. 

Toma  River.  N.  J. — The  Board  of  Chosen  Freeholders  of 
Ocean  County  plans  to  construct  additions  to  the  courthouse 
at  Toms  River.     Estimated  cost,  $40,000. 

Trenton.  N.  J. — Plans  have  been  prepared  for  the  construc- 
tion of  a  firei)roof  hotel,  for  Benedict  C.  Kuser,  to  replace  the 
Trenton   House.      The  estimated     cost   is   $500,000. 

Gettyaburg,  Penn. — The  Trustees  of  the  Pennsylvania  Col- 
lege plan  to  construct  a  building  for  the  preparatory  depart- 
ment. Estimated  cost,  $50,000.  William  Anthony  Granville  is 
Pres. 

.'\IIentown.  Penn. — Preliminary  plans  are  being  prepared  by 
Louis  E.  Jallade,  Arch.,  37  Liberty  St.,  New  York,  for  the  con- 
struction of  a  si.x-storv  brick  building  for  the  Y.  M.  C.  A.  The 
estimated  cost  is  $100,000.     Noted   Apr.   S. 

+Harrisburgr.  Penn. — The  general  contract  for  the  con- 
struction of  a  2'/2-storv  dormitory  for  Harrisburg  Academy- 
has  been  awarded  to  AUGUST  WILDMAN,  Harrisburg.  The 
estimated  cost  is  $40,000.  Zantzinger,  Borie  &  Medary,  139 
South   15th   St.,    Philadelphia,   is   Arch. 

HarrlaburK,  Penn. — Bids  will  be  received  about  June  26  by 
D.  D.  Hummelbaugh,  Chn.,  Bd.  of  Education,  123  Chestnut  St., 
for  the  construction  of  a  two-story  school.  Estimated  cost, 
$95,000.  C.  Howard  Lloyd,  Telegraph  Bldg.,  is  Arch.  Noted 
Apr.    29. 

+MarahalMea,  Penn. —  (Bridgeville  post  office) — The  contract 
for  the  construction  of  an  asylum  for  men  at  the  city  poor 
farm  has  been  awarded  to  THOMAS  REILLY,  5S72  Ellsworth 
St.,  Pittsburgh,  at  $251,900.  J.  McKelvey  is  Dir.  of  Dept.  of 
Charities.      Noted   Mar.   25. 

Muncy,  Penn. —  Bids  will  be  received  until  noon,  June  30. 
by  Frank  .Smith,  Secy,  of  Comn.,  Harrisburg,  for  the  con- 
struction of  four  cottages  and  an  administration  building  for 
the  industrial  home  at  Muncv.  Horace  Trunibauer,  Land 
Title    Bldg.,    Philadelphia,    is   Arch. 

Natrona,  Penn. — Bids  will  soon  be  received  by  P.  M.  Ken- 
nedy, Natrona,  for  the  construction  of  a  two-story  school 
for  Harrison  Township.  The  estimated  cost  Is  $50,000.  W.  G. 
Eckles,  New  Castle,  is  .\rch.  Contracts  will  be  awarded 
about    Aug.    1.       Noti'd   June    17. 

♦New  Caatle.  Penn, — The  Board  of  Education  has  awarded 
the  general  contract  for  the  construction  of  a  school  In  the 
Seventh  Ward  to  W  H.  CHAMBERS  &  SON,  New  Castle,  at 
$65,242.      Noted    Mar.    4. 

PnrkrabiirK,  Penn. —  Bids  will  soon  be  received  by  the 
Hoard  of  Education  for  the  construction  of  a  two-story  school. 
The  estimated  coat  Is  $50,000.  Clyde  S.  .\dams.  1509  Arch  St., 
I'hllailelphla.    Is   Arch. 

♦  ■•hlladrlphln.    Penn .MURPHY  &   CO.,   263   .South   10th   St.. 

rhll'idelphla.  hn.s  been  awarded  the  contract  for  the  construc- 
tion of  u  paro<'hial  school  for  St.  Catherine's  Church.  The 
.•atlmated  cost  Is  $50.00(1.  Malllnger  &  Perrott,  1701  Arch  St., 
Is    .\r('h.   and    I'lnyr 

♦  l*hlliidcl|ihln.  Pcnn.--Thi'  contract  for  the  construction  of 
tiiw  wlnuM  to  till'  .lohii  Hay  School  at  Whi'aton  and  Marshall 
St..  has  b.-.n  awarded  to  McCI.OSKKY  &  HAHLES.  Hale  Mldg.. 
I'hllnd.lpbla.   at    $SI,.X25.      Noted   June    17. 

Philadelphia.  I'eun. — Plan.s  are  being  prepared  by  J,  Horace 
Cook,  Hupt.  of  School  lildga.,  for  the  conatructlon  of  an  ele- 
mentary achool  at  fi5th  Ave.  and  LItno  Klin  Pike,  East  Oer- 
miintown.      The    eatlnuited    coat    la    $400,000. 


June  :.'l.  lltiri 


EN(}  I  N  K  K  l{  I  N(;     NEWS 


vn 


I'hllKilrliihln.  rrnn,  — Snmiinl  J.  lIoniliTHOit  hiin  purc-hiiNuit 
u  Hitf  111  Nliilh  iukI  Siitmoin  SI.  iipiiii  whioh  to  fonNtnicI  iiii 
i'IkIiI-     or     lO-Mloiv     liullilliiK 

I'hilailrlphln.  IVnn.  IUiIm  will  Miiini  lio  ii-i'olvpil  by  riliiloii 
.V-  KuKsn'll.  AkIi,  ;i::  Nuhhuu  si.,  Ni>w  VoiU.  N.  Y.,  fi)i-  Mm 
I'l.iiMli'iii-Uoii  i>r  11  llvi'-Mlciry,  13(lxl00-ri.  iiimrtiiiont  lioiiHo  on 
41hI  si.  mill  lliillliniii'i'  Ave.  Tho  CRtliimtetl  cOHt  l«  |2()0.000. 
Noloil   Jim.    -JS. 

^rittaliuruh,  I'rnii.  Tli«  <M>nti'iicl  for  th«  roimtructlon  of  ii 
Hlx-Mtorv  iloli  litilldliiK  III  Srvnilh  SI.  niiil  I  >ti(iui'HiH<  Way  for 
Mm  It.  1'.  «>.  !•:,  I,o.Ik«  No.  II  Iiiih  Iuth  iiwiiiilr.l  to  ItnSK  .V 
FlSllIOlt.  Dl.kliiHon  Avo..  lion  Avtm,  Alh-Klx-ny  ixml  olllit!. 
NolK.I   Apr.    1. 

rlttaliiirKli.  I>rnn. — lohn  T.  Coni.'H.  Arrh.,  Iti-nHhaw  Hldn.. 
IH  pri'imrluK  pliiim  for  tin-  oniiHtnicllon  of  a  Iwo-Hlory  rlnirch 
for   SI.    .\Kii.-s    I'arlHh       Tho   oHllnnilo.l    o.mt    Ih    »SO,000. 

^I'ltlnltiirKh,  IVnn. — Tho  K<'<><'ra1  coiilriiol  for  tin-  <'oii- 
Nlrui-llon  of  tho  Kriok  Arcado  HMk  .  at  Fifth  Ave.  (Irani  St.. 
ollvor  Avo.  anil  t'horrv  Way,  for  Honry  Cliiy  Krlok  haH  boon 
awariloil  to  tho  OKOUllK  A.  KUM.KK  (^)NSTIUICTION  CO., 
Ill  Hroadwuv,  Now  York,  N.  Y.  The  oiillro  cost  Ih  catlmatocl 
Ml    $:'.500,000.      Noloil    Apr.   S   and   May    13. 

KFn«>v»,  IVitn.  Hbls  will  be  rocolvod  until  .Inly  1  by  the 
Hoard  of  Kdiioallon  of  tho  Kenovo  School  ni.strlot  for  tho 
ooi\.M|rui-tlon  of  a  hlKh  school.  Woodnult  .t  Schmohl,  150 
Wost    Fourth    St.,    WllllaniMiiort,    Ih    Arch. 

Snyrr,  IVnn. — (llbbs  >«C-  Waltr.,  Aroh.,  Ithaca,  N.  Y.,  Ih  pre- 
parlnK  plans  for  tho  construction  of  a  two-story,  SfixlSS-ft. 
addition  to  Iho  Kobort  I'acker  Hospltnl  at  Snyro.  The  estl- 
nialod   cost    Is   Jf.O.OOO. 

South  Ucthlehrm,  i*rnn. — Tho  Societies  of  the  Church  of  the 
Holv  Chost  will  construct  a  church  and  orphannKe.  The  eati- 
matod    cost    Is    $50,000. 

^South  Ilrthlrhriii,  I>rnn. — Tho  contract  for  the  construc- 
tion of  a  throo-storv  brick  hl^h  school  has  been  awarded  to 
ROHKHT  S.  KATHUl'N.  Allentown,  nt  $131,516.  Noted  Mar. 
IS   :iiid    M:\y    6. 

>\  llnilnKton,  Del. — Blils  will  be  received  about  June  25  by 
Hoffman  \-  Co.,  Arch.,  Finance  BldK.,  I'hiladelphia,  Penn., 
for  the  construction  of  a  three-story  theater  for  R.  Topkis 
&  Sons.  Wilmington.  The  estimated  cost  Is  $125,000.  Noted 
June   10. 

Ilnltlninrr.  Md. — Isaac  K.  Emerson,  plans  to  construct  a 
10-slory  apartinont  house  on   Eutaw   PI.  near  Druid  Hill   Park. 

Wnnhlnwrton,  !>.  C — (Oflicial) — T'lana  are  beint?  prepared 
by  Milburn.  Holster  &  Co.,  Arch.,  Union  SiivinKS  Bank  Bldg., 
for  tho  construction  of  a  nine-story,  120x1  i>i'>-ft.  brick  buildint? 
on  I'ennsylv.mia  Ave.  for  the  Federal  (^ity  Construction  Co. 
Tho  buildinn  will  be  occupied  by  the  Southern  Railway  Co. 
Estimated    cost,    $750,000. 

+\VnHhlnKton,  D.  C. — W.  A.  KIMMEL.  has  been  awarded 
the  contract  for  the  construction  of  a  Masonic  Temple  at 
Tenth  and  V  St.,  N.  W.  The  estimated  cost  is  $185,000.  H.  T. 
Hallor   is   Arch. 

+\\'nHhinii;tun,  D.  C. — Tho  general  contract  for  the  con- 
struction of  a  1%-story,  51xllS-ft.  church  for  .St.  Andrew's 
ConKrogation  has  been  awarded  to  \V.  E.  MOONEY.  Evans 
Bids..    Washing-ton.      The   estimated    cost   is    $60,000. 

Koanokc,  Vn. — Bids  will  be  received  about  June  25  by 
H.  M.  Miller,  Arch.,  for  the  construction  of  a  one-story,  lOOx 
200-ft.  auditorium  for  the  city.     Estimated  cost,   $40,000. 

Berkley,  AV.   Vn Bids  will  be  received  about   July   1   by   A. 

F.  Wysong.  Arch..  Princeton.  W.  Va..  for  the  construction  of 
a  four-storv  hotel  for  the  Beckley  Hotel  Co.  The  estimated 
cost    is   $40,000. 

riarkRbursr,  AV.  Vn. — S.  M.  Mason  is  having  plans  prepared 
for  the  construction  of  a  four-story,  40x75-ft.  brick  hospital. 
The   estimated   cost   is   $75,000. 

Durham,  X.  f". — Plans  are  being  prepared  by  Milburn  & 
Heister.  Arch.,  Union  Savings  Bank  Bldg.,  Washington,  D.  C. 
for  tho  construction  of  a  two-story  school.  The  estimated  cost 
si  $60,000. 

.\Ibany,  Ga. — The  general  contract  will  be  awarded  about 
July  1  by  A.  Ton  Eyck  Brown,  Arch.,  607  Forsyth  Bldg.,  At- 
lanta, for  the  construction  of  a  municipal  auditorium.  Esti- 
mated  cost,   $45,000. 

Palatka,  Fla. — Edwards  &  Saywood,  Arch.,  633  Candler 
Bldg..  Atlanta.  Ga..  is  preparing  plans  for  the  construction  of 
a    flve-story   Masonic   Temple.      The   estimated   cost   is   $50,000. 

Selma,  Ala. — The  business  men  plan  to  construct  a  ten- 
story.  30xl00-ft.  office  building  on  Broad  St.  The  estimated 
cost  is  $75,000.     H.  Stewart  Gibbs.  Atlanta.  Ga..   is  interested. 

\e«-  OrleanH,  La. — Plans  have  been  prepared  by  Odenwals 
&  Owens,  Arch.,  for  the  construction  of  a  reinforced-concrete 
clubhouse  at  Spanish  Fort  Park  for  Willis  J.  Roussel,  New 
Orleans.     The  estimated  cost  is  $100,000. 

MemphlH,  Tenn. — Plans  are  being  prepared  by  Victor 
Dunkerley  and  John  Gaisford,  Archs,  for  the  construction  of 
an  addition  to  the  Goodwyn  Institute.  The  estimated  cost 
is   $125,000. 

CoviuRrton,  Ky. — An  election  will  be  held  in  November  to 
vote  on  the  question  of  issuing  $150,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  a  high  school. 
Noted   Dec.   3. 

LoulNville,  Ky. — Plans  are  being  prepared  by  Joseph  & 
Joseph,  Arch.,  for  the  construction  of  a  brick  and  steel  build- 
ing for  the  Western  Union  Telegraph  Co.  The  estimated 
cost  is  $50,000.     Charles  Smith  is  Louisville  Mgr. 

L.auiR%-iIIc,  Ky. — Bids  will  be  received  about  July  15  by 
D.  X!  Murphy  &  Bro.,  for  the  construction  of  an  "ll-story 
addition  to  the  Tyler  Hotel.  The  estimated  cost  is  $200,000. 
Noted    Dec.    17. 

.\kron.  Ohio — The  Building  Committee  of  the  local  Order 
of  Elks  will  award  contracts  about  June  28  for  the  construc- 
tion of  a  lodge  building.  Estimated  cost,  $75,000.  G.  F.  Burk- 
hart,   is  Chn.  of  Bldg.  Com. 


t'nnlun.  «>hlo-  Th«  FIrHl  ('onurnKHtlonHl  c^huioh  plunN  to 
I'lmHlruol  11  chill  rh  on  TuMi-arnwiiM  HI..  W.  KiillriiiiK-d  i-ohI, 
$.'.0,011(1.      r.    w.    lloraril.    In   I'liHlor 

I'lnrlnnntl,  Ohio  .lohn  W.  .Vliiriihy.  I'roN.,  of  Iho  Aoadcniy 
of  Moilloliio,  will  Holi'i'l  II  ootiiiiilNHlori  to  itrruiiKu  for  the 
<  oiiHtrucllon  i.r  a  bulldliiK  on  Huvonth,  Klichth  or  Ninth  Ht. 
Tho    OHlliiial<'d    oohI    In    tZr.O.OOO. 

rincliinnll,   Ohio      IIIiIh    will    Noon    bo    rocolvod    by    Oarbc-r    (It 

W I  ward.    Arrh..   2N03   Union  (.'«ntrnl    lildK..   for  thu  conNtruc- 

lion  of  II  ono-Nlory,  7Bx7ri-ft.  liulldliiK  for  the  Now  ThoUKhl 
Toiiiplo.  KNllniiiloil  coNl,  $7r>.000.  Wlllliiin  E.  Mutton,  2008 
MolroH.-    Avo..    In   Chn.    Hldg.    (Nim.      Nolod    May    27. 

^Clrvrlnnd.  Ohio-  Tho  goiioral  <-ontra<t  for  tho  coniitruc- 
lloii  of  ,1  iwo-Mtory  iniirk-t  Iioiih-  at  lOiiolld  Av..  mid  K(iHt  4«lh 
St.  hiiH  boon  awarilo.l  lo  Iho  F  H.  MAIlKS  < '( i.NHTUUCTION 
(•(1.      TIm'  iHtliiiiil.Ml    ooNt    In   120(1.000.      .Nolo, I    .May    13 

Clrvflniiil,  Ohio-  I'laiiH  have  boon  proparod  by  NIcolu  I'ottI, 
Arch.,  70'.i  WllllaiiiHon  HIdg.,  for  Iho  conHtrucllon  of  a  motlon- 
plcluro  tliouti-r,  bank  and  pubilHlilng  building  at  KuHt  14th 
and  Conlral  Avo.  for  <).  <!.  Moluragno  ami  Fordlnando  Melu- 
lagiio.      Th..   oHilniatod   coHt   In   $60,000.      Noted    Mar.    25. 

Clevrinnal,  Ohio — The  Hell  Telephone  f;o..  Telephone  Mldif., 
plans  tho  roiiHtruotlon  of  a  telephone  exchange  bulldinK. 
Estiiiiato,]    COHt,    $300,000.      Allard    Smith    Ih   <;en.    Mgr. 

4'lovrland.  Ohio — Contractn  will  bo  awarded  about  July  10 
by  l^'ranz  C.  Warner,  Arch.,  Hippodrome  HIdg.,  for  the  con- 
Htrucllon of  a  four-Htory.  100xl30-ft.  building  for  the  Dental 
Department  at  thi-  Western  UcHervo  I'nIverHlty.  The  eBtl- 
mated    cohI     Is    $100,000.       Noted    May     13. 

+('l«*v*-lanil,  Ohio — The  contract  for  the  conHtrucllon  of 
a  two-Htory  school  at  Superior  Ave.  and  Eant  4lHt  St.,  for  the 
Inima<-ulate  Conception  Church,  has  been  awarded  to  C.  A. 
CARSON  CO.,  6523  Euclid  Ave.  The  PHtlmatod  coHt  Id  $40,000. 
H.   A.   Walsh.   255  Lennox   P.ldg.,   Ih  Arch.      Noted   .May   6. 

<-it-velnn<l,  Ohio — William  Hirsch,  Arch.,  1302  Swctland 
HIdg..  is  preparing  plans  for  the  construction  of  three  build- 
ings for  the  Ohio  .State  Telephone  Co.  The  estimated  cost  is 
$150,000.      Noted   Mar.   1,S. 

C'lt'velnnd,  Ohio — Bids  will  soon  be  received  by  Edwin  J. 
.Schneider,  Arch.,  606  Cuyahoga  Rldg.,  for  the  construction  of 
a  three-story  auditorium  and  gymnasium  at  1939  West  54th 
St.  for  St.  Stephen's  Parish.  The  estimated  cost  is  $85,000. 
Noted   June    3. 

I.akenood,  Ohio — Plans  are  being  prepared  by  Harlan  M. 
Clark,  Arch..  407  New  England  Bldg.,  Cleveland,  for  the  con- 
struction of  a  two-story  building.  The  estimated  cost  Is 
$200,000. 

HIrhmond,  Ohio — Plans  are  being  prepared  by  Paul  T. 
Cahill,  Arch.,  Euclid  Bldg.,  Cleveland,  for  the  construction 
of  a  two-stoiv  school.  The  estimated  cost  Is  $40,000.  G.  M. 
Howard   is   Clk.,   Bd.   of   Education. 

WIllouKhby,  Ohio — The  Andrews  Institute  plans  to  con- 
struct   an    addition    to    its    building.      The    estimated    cost    is 

.'i;50.ooo. 

+l!}vanHvllle,  Ind. — The  contract  for  the  construction  of  a 
six-story,  54xl44-ft.,  brick  building  for  the  Old  State  National 
Bank,  has  been  awarded  to  the  SCARBOROUGH-DAVIES  CO., 
Evansville,   at   $225,000.      Noted   Mar.    25. 

IndianapollH,  Ind. — -Plans  are  being  prepared  by  Frederick 
W.  Wallick.  .Vrch..  105G  Lemcke  Annex,  for  the  construction  of 
a  four-  or  fivo-story  coliseum  at  New  York  and  Meridian  St. 
for  the  Coliseum  Hotel  (Corporation.  The  estimated  cost  is 
$400,000.     A.  S.   FUtchor,  316  North  Meridian  St.,  is  Mgr. 

LaFayette,  Ind. — The  Board  of  Trustees  of  Purdue  Univers- 
ity has  approved  plans  for  the  construction  of  a  $50,000 
building  to  be  used   by  the  Department  of  Veterinary  Science. 

Muneie.  Ind. — C.  H.  Houck.  .\rch..  is  preparing  plans  for  the 
construction  of  a  two-story  dormitory  at  the  county  infirmary. 
An  appropriation  of  $45,000  was  recently  made  by  the  Coni- 
missioners    for    this    purpose. 

+Detroit.  Mich.— JOHN  FINN  &  CO.,  234  Fort  St.,  Detroit, 
at  about  $50,000  has  been  awarded  the  contract  for  the  con- 
struction of  a  four-story  addition  to  St.  Mary's  Hospital 
on   MuIIett   St.   near  Hastings  St. 

Detroit,  Mich. — Irwin  &  Leighton,  126  North  12th  St., 
Philadelphia,  Penn.,  at  $5S7,400,  submitted  the  lowest  bid  for 
the  construction  of  the  Municipal  Court  Bldg.  George  H. 
Fenkell,    City    Hall,    is    Comr.      Noted    Apr.    22    and    May    20. 

•fDetroit.  Mich. — F.  N.  COOPER,  301  Penobscot  Bldg..  has 
been  awarded  the  contract  for  the  construction  of  a  school 
at  Fort  St.  and  North  Waterman  Ave.  The  estimated  cost  is 
$115,000.     (5.  A.  Gadd  is  Secy.,  Bd.  of  Education.     Noted  Feb.  4. 

Port  Huron,  Mich. — An  election  will  soon  be  held  to  vote 
on  the  question  of  issuing  $100,000  in  bonds.  The  proceeds 
will  be  used   for  the  construction   of  a  school.     Noted  May   13. 

Port  Huron,  Mich. — The  Women's  Benefit  Association  of 
the  Maccabees  plans  to  construct  a  building  on  the  site  of 
the  Henrv  Howard  homestead  on  Military  St.  The  estimated 
cost  is  $150,000.  Miss  Bina  M.  West,  Port  Huron,  is  Supreme 
Commander   of  the  Order. 

+Berwyn.  III.— BUTLER  &  CO..  30  North  La  Salle  St..  Chi- 
cago, has  been  awarded  the  contract  for  the  construction  of  a 
two-storv  dormitory  for  the  John  W'orthy  School  at  22d  St. 
and  Harlem  .\ve.  Estimated  cost,  $75,000.  Charles  W^  Kallal. 
1012   City  Hall,   is  City  Arch. 

Blnoniing-ton,  III. — George  H.  Miller,  Arch.,  404  Evans  Bldg., 
is  preparing  plans  for  the  construction  of  a  three-story  build- 
ing for  the  Knights  of  Pythias.      Estimated  cost,   $50,000. 

+ChampaiKrn,  HI. — The  contract  for  the  construction  of  a 
three-storv  theater,  store  and  office  building  for  the  Mavfield 
Estate  has  been  awarded  to  A.  'W.  STOOLMAN,  1101  South 
Third    St.,    Champaign.      Estimated    cost,    $40,000. 

t'hloago.  III. — At  an  election  held  June  7  the  citizens  voted 
against  issuing  $2,500,000  in  bonds.  The  proceeds  would  have 
been  used  for  the  construction  of  a  county  jail.  Noted  Apr.  29 
and  May  20. 


378 


ENGIXEEEING     NEWS 


Vol.  73,  No.  25 


ChU-a^ro,  ni. — Carl  Barkhausen,  Arch..  121  Wisconsin  St.. 
Milwaukee.  Wis.,  is  preparing  plans  for  the  construction  of 
an  edifice  at  62d  and  Woodlawn  Ave.  for  the  Ninth  Church  of 
Christ,    Scientist.      The   estimated   cost    is   $100,000. 

Chicaso.  III. — Jasper  T.  Bright  111  North  Dearborn  St.,  has 
purchased  a  site  ^  55th  St.  and  Maryland  Ave.  upon  which  to 
construct  a  storff  and  apartment  building.  The  estimated 
cost  is  $85,000. 

Chicago,  III. — The  citizens,  at  an  election  held  June  7, 
voteil  in  favor  of  the  question  of  issuing  $1,000,000  in  bonds 
for  the  construction  of  buildings  at  the  county  poor  farm  and 
$200,000  in  bonds   for  the  completion   of  the  courthouse. 

Danville,  111. — Plans  are  being  prepared  by  L.  F.  Stuebe, 
Arch.,  415  Adams  Bldg.,  for  the  construction  of  a  four-story 
Masonic  Temple.  The  estimated  cost  is  $150,000.  James  Sut- 
ton is  Secy,  of  Masonic  Lodge.     Noted  Dec.   3. 

+Deratiir,  III. — The  general  contract  for  the  construction 
of  a  two-story  school,  including  a  gymnasium  and  auditorium, 
has  been  awarded  to  BAKER  BROS..  Decatur.  The  estimated 
cost   is  $65,000.      R.   Montgomery   is   Pres.,   Bd.   of   Education. 

Galrsburs,  HI. — Plans  are  being  prepared  by  James  B. 
Dibelka,  State  .\rch.,  130  North  Fifth  Ave.,  Chicago,  for  the 
construction  of  an  armory.     The  estimated  cost  is  $50,000. 

Jerxejville,  HI. — Plans  are  being  prepared  by  Aaron  T. 
Simmons,  101  First  National  Bank,  Bloomington,  for  the 
construction  of  a  two-story  high  school  for  the  Township 
School  District.     The  estimated  cost  is  $50,000.     Noted  Apr.   :;2. 

Mayn-ood.  HI. — E.  E.  Roberts,  105  North  Clark  St.,  Chicago, 
is  preparing  plans  for  the  construction  of  a  two-story  high 
school.     The   estimated   cost   is   $Sl.000. 

Monmunth,  III. — The  State  Senate,  Springfield,  has  passed  a 
bill  appropriating   $50,000   for   the  construction   of  an   armory. 

+Ottawa,  in. — J.  L.  SIMMONS  CO.,  4239  West  Madison  St., 
Chicago,  has  been  awarded  the  general  contract  for  the 
construction  of  a  two-story,  brick  high  school.  Estimated 
cost,  $200,000.  C.  H.  Kingman  is  Secy.,  Bd.  of  Education. 
Noted  Apr.   1. 

Sprinsfleld,  III. — The  citizens  of  School  District  No.  186 
voted  in  favor  of  the  question  of  issuing  $400,000  in  bonds. 
The  proceeds  will  be  used  for  the  construction  of  a  high 
school. 

Urbana,  III. — A.  W.  Stoolman,  Champaign,  at  $203,291,  sub- 
mitted the  lowest  bid  for  the  construction  of  the  Educational, 
Ceramics  and  Vivarium  buildings  at  the  University  of  Illi- 
nois.    E.  J.  James  is  Pres.  of  the  university. 

4iLake  Geneva,  Wis. — The  general  contract  for  the  con- 
struction of  a  building  for  the  Northwestern  Military  <.*i  Naval 
-Vcademy  has  been  awarded  to  MAX  E.  C.  TIMMER,  5415 
North  Ashland  Ave.,  Chicago,  111.  Estimated  cost,  $100,000. 
Marshall  &  Fox,  3S  South  Dearborn  St.,  Chicago,  III.,  is  Arch. 

Milwaukee,  Wis. — Bids  will  be  received  until  June  28  by 
Kirchoff  &  Rose,  Arch.,  Majestic  Bldg.,  for  the  construction 
of  a  four-story,  200xl50-ft.  brick  and  concrete  theater,  store 
and  office  building  at  Grand  Ave.  and  Sixth  St.  for  the  Palace 
Theater  Co.  Estimated  cost,  $400,000.  Herman  Fehr,  Majestic 
Bldg.,  is  Gen.  Mgr.     Noted  May  6  and  20. 

.Montello,  Wis. — The  Board  of  Supervisors  of  Marquette 
County  contemplates  the  construction  of  a  courthouse  and 
jail,  including  the  sheriff's  residence.  The  estimated  cost  is 
$50,000.     Charles  Gay  is  County  Clk. 

Wankenha,  Wis. —  (Official) — The  Board  of  Education  has 
neither  selected  nor  dismissed  an  architect  for  the  construc- 
tion of  a  high  school  in  the  Sixth  Ward  as  ;;ientioned  in  the 
issue  of  June  10.  Recommendations  have  been  made  to  the 
City  Council  for  an  appropriation  for  the  high  school  and 
central  heating  plant.  G.  B.  Harris  is  Pres.,  Bd.  of  Education. 
Noted  Mar.   11  and  June  10. 

Ft.  Dodge.  Iowa — An  election  will  be  held  July  2  to  vote 
on  the  question  of  issuing  $150,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  a  school. 

+Llnn  fJrove,  Iowa — The  general  contract  for  the  con- 
struction of  a  two-story  brick  school  has  been  awarded  to  T. 
PARK.S.  Iowa  City,  at  $42,000.  H.  C.  MoUer  is  County  Supt. 
Noted  May  20. 

Mancheiiter,  Iowa — The  Board  of  Supervisors  has  called  an 
election  to  be  held  Sept.  9  to  vote  on  the  question  of  issuing 
$50,000  in  bond.s.  The  proceeds  will  be  used  for  the  construc- 
tion  of  a  county   hospital. 

MaNon  City,  Iowa — At  an  election  held  recently  the  citizens 
voted  in  favor  of  the  question  of  issuing  $300,000  in  bonds. 
The  proceeds  will  be  used  for  the  construction  of  a  high 
school.     Noted  May  27  and  June  10. 

+Pella,  Iowa — The  contract  for  the  construction  of  a  high 
school  has  been  awarded  to  G.  C.  &  W.  P.  KUCHARO  &  CO., 
Des  Moines,  at  $40,500.  G.  K.  Thomassen  is  Pres.  and  D.  G. 
Gosselln   Is  Secy.,  Bd.   of  Education.     Noted  Jan.   7. 

Woodward,  Iowa — Bids  will  soon  be  received  by  the  State 
Boartl  of  Control  for  the  construction  of  buildings  at  the  State 
Colony  for  Epileptics.  The  entire  cost  Is  estimated  at  $500,- 
000. 

Mlnneapolln,  Minn. — Bids  will  be  received  until  July  15  by 
Chapman  &  Mugnev.  Arch..  509  Essex  Bldg.,  for  the  construc- 
tion of  a  building  at  the  Minnesota  College.  The  estimated 
cost  Is  $60,000.     Noted  Dec.   10. 

Minneapolln.  Minn. —  fOmclal)  —  Bids  will  be  received  about 
July  19  for  the  ron.itructlon  of  the  West  Side  High  School.  The 
estlmiitfd  cost  Is  $400,000.  G.  F.  Womrath  Is  Executive  School 
Agt. 

«t  Paul,  Minn. —  Preliminary  plans  for  thf  construction  of 
a  building  at  Cetlar  and  Central  St.  for  the  Minnesota  State 
Historical  Society  have  Ijcen  submitted  to  the  State  Board 
of  Control.  KHllniated  <'OHt,  $500,000,  (".  H.  .lohnston,  Capitol 
Bank   MIdg..   Is  State  Arch.      Noted   Nov.   26  and  Apr.   29. 

Atchlaon,  Kan. — Tho  Btrnrd  of  Trusteon  of  Midland  College 
plan.M  lo  construct  a  gytnnaBlum  to  cost  about  $42,000.  11.  11. 
I'eeiy   Ih   Pros. 

Ilnyii.  Kan C.  A.  Smith.   Arch.,  Sallna.   has  prepared  plans 

for  the  c-oHHtructlon  of  a  hoHpltal  to  cost  about  $100,000. 


Minneapolis.  Kan. — Contracts  will  be  awarded  about  July 
15  for  the  construction  of  a  two-story,  76xl00-ft.  school.  Esti- 
mated cost.  $42,000,  Owen  &  Payson,  713  Scarritt  Bldg.,  Kan- 
sas City,  Mo.,   is  Arch.     Noted  May  6  and  June  17. 

+Topeka.  Kan. — The  contract  for  the  construction  of  a 
four-storv  fireproof  building  for  the  Palace  Clothing  Co.,  has 
been  awarded  to  J.  M.  DEEPER.     The  estimated  cost  is  $50,000. 

Beatrice,  Xebr. — Joseph  W.  Salmon,  Arch.,  416  First  Na- 
tional Bank,  Lincoln,  is  preparing  preliminary  plans  for  the 
construction  of  a  school  and  auditorium  for  the  Institute 
for  Feeble  Minded.  Leo  Mathews,  State  House,  Lincoln,  is 
Secy.,  Bd.  of  Control. 

Omaha,  Xeb. — The  Directors  of  St.  Catherine's  Hospital  plan 
to  construct  an  addition  to  cost  about  $40,000. 

Oninha,  N'eb. — Preliminary  plans  are  being  prepared  by 
W.  E.  Stockholm,  Arch.,  426  Range  Bldg.,  for  the  construc- 
tion of  a  gymnasium  and  lodge  building  for  the  Omaha  Aerie 
of   Eagles,    1410   Harney   St.      Estimated    cost,    $50,000. 

Omaha,  >eb. — Plans  are  being  prepared  by  Burd  F.  Miller, 
Arch.,  for  the  construction  of  a  four-story  building  at  15th 
and  Jones  St.,  for  the  Goodrich  Drug  Co.  The  estimated  cost 
is  $50,000. 

^Visne^,  Neb. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $40,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  the  construction  of  a  school  in  District  No.  30. 
A.  H.   Morse,  ^Vest   Blk.,   is  Secy. 

Milbank.  S.  D. — Bids  will  be  received  July  2  by  E.  M. 
Harbcr.  County  Audr.,  for  the  construction  of  a  courthouse  at 
Milbank.  C.  E.  Bell,  Security  Bank  Bldg.,  Minneapolis,  Minn., 
is  Arch.     Noted  May  20. 

Grand  Forks,  N.  D. — Bids  ■will  be  received  until  July  6  by 
the  Boaid  of  Education  for  the  construction  of  a  school.  The 
estimated   cost   is   $200,000. 

Havre.  Mont. — Plans  have  been  prepared  and  work  will 
soon  begin  on  the  con.struction  of  a  church  and  school  for 
the  Catholic  Congregation.     The  estimated  cost  is  $60,000. 

+Havre.  Mont. —  (Official) — OLSON  &  JOHNSON,  Great 
Falls,  at  $101,630,  has  been  awarded  the  contract  for  the  ron- 
struction  of  a  court  house  and  jail  for  Hill  County.  John  H. 
Devine  is  County  Clk.  and  Recdr.     Noted  May  13  and  June  10. 

Lewistown.  Mont. — P.  C.  Dahljelm,  Means  Bldg.,  will  con- 
struct a  six-story,  100xl60-ft.  brick  hotel.  The  estimated 
cost  is  $250,000. 

Kansas  City,  Mo. — Bids  are  being  received  for  the  construc- 
tion of  a  one-story  hotel  at  1114  Baltimore  Ave.  for  the  Balti- 
more Avenue  Investment  Co.     J.  H.  Martling  is  Arch. 

St.  Joseph,  Mo. — (Official) — Bids  will  be  received  until  June 
29  by  the  Secretary  of  the  School  Board  for  the  construction 
of  the  Hosea  School.  The  estimated  cost  is  $60,000.  Eckel 
&  Aldrich,  Forsee-Corby  Bldg.,  is  Arch.  Noted  May  27  and 
June  10. 

St.  .loseph.  Mo. — Walter  Boschen,  Tottle-Lemond  Bldg.,  is 
preparing  plans  for  the  construction  of  a  school  at  South 
12th  St.  The  estimated  cost  is  $45,000.  A.  J.  Young  is  Secy., 
Bd.  of  Education. 

+St.  Louis,  Mo. — J.  GODFREY  &  CO.,  St.  Louis,  have  been 
awarded  the  contract  for  the  construction  of  a  four-story 
dormitorv  at  4949  Forest  Park  Blvd.  for  Washington  Univers- 
ity.    Estimated   cost.   $40,000. 

St.  Loui.s,  Mo.. — The  Northern  Investment  Co.  plans  to  con- 
struct a  four-story,  155xl80-ft.  building  on  12th  and  Poplar 
St.  The  building  will  be  occupied  by  the  Scudders-Gale 
Grocery  Co.,  Eighth  and  Spruce  St. 

.\UMtin,  Tex. — .\t  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $250,000  in  bonds.  The  pro- 
ceeds will  be  used  for  the  construction  of  public  schools. 
Noted   May  13. 

Austin,  Tex. — Governor  James  E.  Ferguson  has  vetoed  the 
appropriation  of  $415,000,  which  the  Legislature  recently  made 
for  repairing  the  State  Capitol. 

+Dallas,  Tex. — HUGHES-O'ROURKE  CO.,  has  been  awarded 
the  contract  for  the  construction  of  a  three-story  building  at 
Young  St.  and  Park  .\ve.  for  the  Dallas  Labor  Temple.  The 
estimated  cost   is  $50,000.     Noted   Mar.   11. 

+Dnllas,  Tex. — The  contract  for  remodeling  the  bank  build- 
ing of  the  Federal  Reserve  Bank  has  been  awarded  to  H.  J. 
CURTIS.      Estimated   cost,   $100,000.      Noted   May   6. 

Ft.  Worth.  Tex. — -The  Polytechnic  Y.  M.  B.  L.  plans  to  con- 
struct a  high  school  to  cost  about  $45,000.  C.  A.  Oilllam  and 
S.  J.  Callaway  are  members  of  the  School  Bd.  and  L.  H.  Tandy 
Is  Chn.   of   Bldg.   Com. 

Galveston.  Tex. — Bids  will  be  received  until  1  p.m.,  July  5, 
by  L.  S.  Green,  Arch.,  1111  American  National  Insurance  Bldg., 
Galveston,  Tex.,  for  the  construction  of  a  six-story  office 
building. 

OrauKe,  Tex. —  (Official) — An  election  will  be  held  July  20 
to  vote  on  the  question  of  issuing  $150,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  schools. 
K.  A.   Mitchell   is  Cecy.   of  Comn.     Noted   June   10. 

Oklahoma,  Okla. — The  Manhattan  Construction  Co.,  Musko- 
gee, at  $1,316,653,  submitted  the  lowest  bid  for  the  construction 
of  the  Oklahoma  State  Capitol.  R.  L.  Williams  Is  Chn.  and 
Ira  Mitchell  is  Secy,  of  the  Capitol  Comn.  Noted  Dec.  31  and 
May    20. 

Supulpn,  Okla. —  (Official) — .-Vt  a  recent  election  the  citizens 
voted  against  the  question  of  Issuing  $150,000  In  bonds,  the 
proceeds  of  which  was  to  have  been  used  for  the  construction 
ot  a  high  .school.      Noted  June  10. 

+('olurndu  SprlnaM.  Colo. — -The  contract  for  tho  construc- 
tion of  a  hospital  and  luundrv  nt  the  Modern  Woo<lmen  San- 
atorium has  been  avvar(l«<<l  to  i>.\NNIOVlK  »t  tnTKKY.  Colorado 
.'Springs,  at  about  $66,000.  .MacLarcu  &  Thomas  is  .\rch. 
Noted     May     27. 

Albu<|ueri|ue,  M.  M. —  Plans  are  being  revised  by  Shattuck 
&  lIUM.iev,  .Vrch.,  19  South  La  Salle  St..  Chicago,  III.,  for  tho 
construction  of  a  four-story  V.  M.  C.  .\.  building.  The  esti- 
mated cost  Is  $75,000.  Edward  Christy,  Albuquerque,  is  .Vssoc. 
Arch.      Noted   May    6. 


.lime  Vl,    \'J\r, 
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^'I'.'i  rtiiir.     >.     M.-    "IMiK     roMliiift     for     tin-     i-onHt  llliM  Ion     of    a 

r.'liiror.r.l    .  oiK'i'xK-    lionpltiil    Iiiih    I n    jiwii  nltil    to    .IKNNIN<!S 

.S:    \V(iiil>.    i:i    I'liMo.      Thi'   .Htlnmt.Ml   i-o»t    Ih   |(1:., 0(1(1 

llrlllnuhiiiii,  \\  nah.  Tho  cltUi'Mit  votod  III  fiivnr  of  (ho 
oui-Hlloii  of  I.HHiihiK  $'.iri,(lon  III  IxiiiiIh,  th«  prorofilH  tn  lin  (ihi-iI 
for  tho  roii.Mlitiilloii  o^  III)  miditlon  to  the  North  Sliln  lliKh 
S.hool.      Not.. I    Miiy    ::7. 

M«.  Vernon,  Wnah.  (Olll.-lal) — Tho  cltlzPiiM  ri'iMMitly  voi.-.l 
MKiiliiMt  tho  iiiioHlloii  of  iNMiiInK  hoixlM  for  tho  rollHlllK-lloIl  of 
:.  hiKh  H.I1....I.  Tho  i.i..J<-<t  hiiH  IxMMi  lnilrtlniit.lv  |...mI  pon.'.l 
St<-pl)>'n  .V  Slophon.  Now  Voik  IIIK.,  Sfiitll.'.  \n  yViih.  Nol.-.l 
Apr.    2-:. 

Thr  Dnilria.  «)rr.—  Tho  Ori.Koli  Wimhlnitton  II. It.  *  Niivlsa- 
tl.iii  Co  plaiiH  to  coiiNlriK't  toriiillliilx  lit  Tho  I)iill<<n  itiiil  Pilot 
Ko.k.  Tho  ostliniil.il  rout  U  »1l)0.()00.  J.  I>.  Kiirr.-ll.  Porllaii.l. 
Is    Pr.-s. 

Ilfrki-lr>.    ('nlir Th.-     UnlviTBlty     of    Ciillfornlri     pliiiiH     tn 

oxix'ii.l  :il>oiil  $1,000,000  for  l>iillilln»<:8.  Th.'  amount  In.-linU-H 
Jif.O.OOO  for  th.'  i-on»trii.-tl.>ii  of  iv  i'h.>inl«try  hiillilliiK,  $S5(I.O0O 
r.>r  an  a^n.-iilltinil  hiilliltimr  iiiul  $400,000  for  .nliirKlMK  th.- 
Ilbrurv.  John  *;nl.-il  ll.>\viinl  Is  Aroh.  of  UlilviTMlty  iind 
l-.onjaniln    M.-   Wh.'.l.-r  Im   Pr.-n. 

+  l,oM  \nu<-loM.  «'nllf.-  Th.>  oontriiot  for  the  construction  of 
;i  l\\o-.-<ior\  .'.ihool  on  flllTord  St.  has  been  awarded  to 
SOMi:K.S-l.rNI)    i-O.       lO.Mtlniatod    cost.     J4l>.<><in. 

I.OM  .\nu<*loii,  Cnllf.  ni.ls  arc  l>.<lnn  r(><-i'lvcd  for  the  con- 
struction .>f  a  Kroup  of  thr.-o  hulldliiKH  for  the  I>os  Angeles 
lIlKh  Sch..ol  at  tho  Couiilrv  Clul)  Drive  between  Wll.shlre 
Klv.l.  an.l  n.-.>  St.  The  e.HtiinatiMl  co.st  Is  $,-)00,onn.  John  C. 
.\u.stln.    IIL'.'.    llaki-r-OetwIler    BUIk.,    Is    Arch.      Noted    June    3. 

I.on  -VnicpIrM,  Cnllf. — The  racltlo  Miituiil  I.ilfe  Insurance  Co., 
Sixth  anil  dllve  St..  contemplates  the  construction  of  ji  12- 
storv  nil.iltl.Mi  to  the  office  building  on  Sixth  St.  W.  J.  Dodd. 
321    .Marsh-Str.niK    HldK..    Is    Arch. 

4'I,oi>  .\nKplFH.  t'nilf. — The  contract  for  the  construction 
of  a  school  on  Macy  St.  h.as  been  awarded  to  the  AI.1TA  PLAN- 
INt?  SIlhL  CO.,  S30  McGarry  St.,  at  $40,370.  Albert  C.  Martin 
Is  Arch. 

I.UM  AnKolrn.  Cnllf. — The  Los  Anpeles  Planing  Mill  Co.,  1812 
Industrial  St.,  at  $9.i,9S7,  was  the  lowest  bidder  on  the  Keneral 
contract  for  the  construction  of  a  two-story  school  and 
Rvmnasluni  at  Vernon  Ave.  and  First  St.  Hunt  &  Burns, 
Lauf^lilin   Hl.lfj..   is  .\rch.      Noted   May  20  and  June   3. 

+l.o(.  AnKeloN,  Cnllf. — The  JOH.N  SIMPSON  CO.,  Baker- 
Detwiler  Hl.l>r..  at  $.">.s,.'i.')9.  h.-xs  been  aw.irded  the  contract  for 
the   construction    of   a   school    on    Ann    St. 

+Lo«i  AhkoIfm.  Cnllf. — A.  GRANT,  Builders  Exchange,  at 
$41..">:i3.  has  been  awarded  the  prener.al  contract  for  the  con- 
struction of  a  two-storv,  brick  and  concrete  school  on 
BudlinK  Ave.  south  of  .'>9th  St.  Alfred  Rea  and  Charles  E. 
Garstang,    Black    Bldg.,    are    Archs.      Noted    June    17. 

1,0k  AniceleN,  Cnllf. — The  Cresmer  Mfpr.  Co.,  at  $50,500, 
was  the  lowest  bidder  on  the  general  contract  for  the  con- 
struction of  a  brick  school  at  South  Park  Ave.  Walker  & 
Vawter   is   Arch.     Noted   June   3. 

Onklnnd.  Cnllf. — The  Merritt  Hospital  plans  to  construct 
a  two-storv  addition  to  the  hospital  at  Hawthorne  and  Web- 
ster St.  Estimated  cost,  $60,000.  Walter  J.  Matthews  is 
Arch. 

+OTCenHnionth,  Calif. — C.  W.  KENT  &  SONS,  Glendale.  at 
$S2.200.  has  been  awarded  the  contract  for  the  construc- 
tion of  the  two-story  Owensmouth  High  School.  Dennis  & 
Hewitt,  61 S  Fay  Bldg.,  Los  Angeles,  is  Arch.  Noted  May  27 
and   June   17. 

Snn  Bernardino.  Calif. — An  election  will  soon  be  held  to 
vote  on  the  question  of  issuing  $175,000  in  bonds.  The  pro- 
ceeds will  be  used  for  the  construction  of  a  city  hall  and  for 
the  purchasing  of  the  site. 


♦  •»«■•  IrninU.-.i,  «  nllf.  Thn  lloaril  of  Public  WorkM  han 
awiinl.'il  llii-  .i.Miia.l  fio  Ih.-  conHtructlon  of  a  Juvenlli;  Court 
Mild  IxiiMitloii  Homo  lo  Iho  PACIFIC  C(i.NHTItlICTH<N  CO., 
10   Calir.iMila   St..   Hun    KranclHCO,   nl   tU7.771.      Noted   .May    27. 

Man  Kraneliiou,  Calif. — Tho  McCr.-ory  ENlate  Co.  will  con- 
Miru.-l    a    I(M)xrir.(i-fl.    pro.luco    iDttrkot    at    lllKhth    und    Market 

SI. 

Snn  Krnnrlaro,  (°allf.-  I'lanM  have  been  prupar.'cl  for  the 
.■oiiMiiiHlloii  of  a  I  Odx  !..'.((■  ft  r.'lall  pr.idu'.-  market  lo  lie 
kn.iwn   MM   the  Chtnil    Piiik    Murk.t.  at    lOlKblh   and   Mark.;!   Ht. 

Nunnnvlllc,  Cnllf.-  Al  a  recent  clu'-llon  th.?  .'Itlx.'nH  voted  In 
favor  ..I  iHHiiInK  $100. 000  In  bon.lM.  Tlio  pro.^.-.-rU  will  bo  UMed 
for  lb.-  i.iMMl  notion  .if  a  courlliouMu  ami  i-ounly  hoHpllal. 
Not-. I    K.b     II    ;in<l    .May    -0. 

+llrnn«r»rd.  «>n«.-  SCMPLTZ  HIIOH.  have  boon  awarded  the 
contrail  l.ir  Ibi'  i'oiihI ruction  of  a  dcp;irtment  «tor<!  for  W.  C. 
I.,lvlnKHton.      Til.,'  eHtlmatcd   coMt   Ih  $63,000. 

The  llnllilerN  Iron  l-'iiuntlry,  Provl.letice,  R.  I.,  han  recontly 
received  i-onlracla  for  HU|iplyliiK  V'enturl  metorB  for  tho  mcaH- 
urem.'Ut  of  .-old  w.iler,  as  follows:  Three  3fi-lii.  Vi-nturl 
meter  lubi'H  and  on.-  20-ln.  Vcnturl  meter  tube,  e'julpped  with 
Typi-  M  reKlster-ltidlcator-recoril.'rH,  for  the  City  of  Ottawa, 
Ont.;  one  24-ln.  hl^h  pressure  Vcnturl  metier  tube  with  Type 
M  rek'lster-liiilli-ator-r.'conlera  to  llu!  Hemlnk'ton  Arms  (Ut., 
Bridgeport,  Conn.;  twelve  4-ln.  Vcnturl  met.-r  tubes  with 
Type  M  Indicator-recordi-rs,  to  the  Haverhill  Electric  <,'0., 
Haverhill,  .Mass.;  one  4-ln.  Venturl  meter  tube  and  one  2-ln. 
Vcnturl  meter  tube  equipped  with  one  Type  M  rcglHter-lndi- 
cator-recorder,  to  the  Metropolitan  Life  Insurance  Co.,  Wilton, 
N.  Y.;  also  for  two  6-ln.  V'enturl  m.rler  tub.-H  with  Type  M 
register-indicator-recorders.  One  4-ln.  Venturl  meter  tube 
with  IT-tube  .Manometer  for  the  mea.surcmeiit  of  air  has  been 
ordered   by   the  City   of  Milwaukee. 

lieorne  C.  \\  INon  has  been  appointed  manager  of  the  oJIIce 
of  the  Inilepenil.Tit  Pneumatic  Tool  Co.  at  Chicago.  F.  H. 
Chaiboiio    has    been     tr.ansferred    to    the    Boston    olllce. 

The  S<nnilnrd  lOniclnerrlng  Co.,  F'armers  Bank  Bldg.,  Pitts- 
burgh, Peiiii.,  has  recently  been  organized  by  M.  K.  Moxley 
and  F.  H.  liurdick.  The  firm  will  specialize  in  the  erection 
of   steel   coal   tipples    and    other    structures. 

The  IluildrrH  Iron  Foundry,  Providence,  R.  I.,  has  recently 
received  an  order  from  the  City  of  Aberdeen,  Wash.,  for  a 
12-in.  meter  tube  and  a  20-ln.  meter  tube  for  water  works 
service. 

We  have  been  advised  that  the  Holbrook,  Cabot  &  Rolllna 
Corpurntlon,  and  Mr.  George  B.  Fry,  331  Madison  Ave.,  have 
moved  their  offices  to  the  Vanderbilt  Concourse,  62  Vanderbllt 
Ave.,    New    York,    N.    Y. 

Charles  H.  PreMton,  Jr.,  M.  Am.  Soc.  C.  E.,  Consult.  Engr., 
Waterbury,  Conn.,  who  for  the  past  two  years  has  been 
engaged  in  preliminary  investigations  into  the  feasibility  of 
a  huge  water  con.servation  scheme  for  35  manufacturing  cor- 
porations in  the  Naugatuck  Valley,  has  completed  the  investi- 
gation and  is  about  to  render  a  report  on  the  project  to  the 
commission  aiipointed  by  the  manufacturers.  The  scheme 
involves  the   storage   of   18,000,000,000   gal. 

Willy  I/nmot  of  Antwerp,  but  temporarily  located  at  Shard- 
highs.  Halstead,  Essex,  England,  has.  with  several  Belgian 
business  men.  created  an  organization  having  for  its  object 
the  introduction  into  Belgium,  as  soon  as  the  war  is  over,  of 
American  products  and  manufactures;  also  to  employ  as 
agents  and  representatives  a  number  of  Belgian  manufactur- 
ers and  business  men  who  have  been  partly  ruined,  but  still 
possess  enough  capital  and  can  give  the  necessary  guarantees 
as  to  good  faith  as  agents,  dealers,  and  the  like.  It  is  sug- 
gested that  any  letters  or  circulars  which  manufacturers  de- 
sire to  send,  be  sent  in  duplicate,  with  an  interval  of  about  a 
w^eek   between   the  mailing  of  them. 


<f  Bids  were  received  May  18  by  the  City  Council,  Paris.  111., 
for  water-works  improvement,  consisting  of  four  earth  dams, 
a  diversion  channel,  a  wet  well  and  an  intake,  and  two 
sewers.  Bids  were  received  on  four  alternatives.  The  bidders 
on  Alternative  A,  the  desired  project,  were:  (A)  HICKEY 
BROS.,  St.  Louis,  Mo.  (awarded  contract);  (B)  Arrow  Engi- 
neering Co.,  St.   Louis;    (C)   M.   Hays   &   Sons,   Janesville,   Wis.; 


4100  cu.yd.  excavation  for  cut-off  and  spillway. 

800  cu.yd.  excavation  on  dam  site 

150  cu.yd.  rock  excavation 

5  cu.vd.  groutine 

4S.4(>0  cu.vd.  earth  fill 

ISSO  cu.yd.  concrete  in  spillway 

&tO  cu.yd.  concrete  in  cut-off  wall 

59  ft.  36-in.  vitrified  pipe  in  place 

I  36-in.  sluice  Kate 

90  squares  seedine  banks  (100  sq.yd.) 

Cleaning  and  grubbing  (lump  sum) 

1(K)  cu.vd.  earth  excavation 

MOO  cu  yd.  e.irth  fill 

20  squares  seeding  banks 

50.000  cu.vd.  earth  excavation 

3200  cu.vd.  rock  excavation 

800  cu.yd.  earth  fill  in  ravine 

105  cu.yd.  concrete  bridge 

Earth  All  on  bridge  (lump  sum) 

2700  ft.  l.Vin.  sewer  0  to  5  ft.  deep 

700  ft.  l.Vin.  .sewer  5  to  10  ft.  deep 

I I  manholes,  0  to  5  ft.  deep 

4  manholes,  5  to  iO  ft.  deep 

5  cu.yd.  concrete  filling 

10  cu.yd.  concrete 

1(50  ft.  pipe  line 

1  quarter  Ix'nd 

45  cu.yd.  excavation  in  wet  well 

2  cu.yd.  rock  excavation 

Iron  ladder 


WATER-WORKS   IMPROVEMENT,   PARIS,   ILL. 

(D)    P.   M.   Johnson    &   Co..   St.   Elmo;    (E)    L.   K.   Sherman    Co., 


Chicago;  (F)  Robert  Curdie,  John  Strubel  and  G.  D.  Helmick; 
(G)  A.  J.  Yawger  &  Co.,  Indianapolis,  Ind.;  (H)  Harrington 
Bros..  St.  Louis;  (I)  M.  C.  Conners  &  Co.,  Chicago;  (J)  Alan- 
J.  Parrish  and  the  Walsh  Construction  Co.  The  item  bids 
were   as  follows: 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

$0.30 

$0.2245 

80.50 

80  .50 

8  60 

$0  30 

SO  30 

$0  30 

$0  30 

$0  55 

0,30 

0  3232 

0.50 

0.30 

0  30 

0  30 

0  30 

0  21 

0  30 

0  55 

1.00 

2.22 

2.00 

1.00 

2  00 

2  25 

0.90 

1.50 

3  00 

2  00 

12.60 

11.19i 

12.00 

3  25 

15  00 

15  00 

10  00 

12.00 

8.75 

7  00 

0.23 

0  2239 

0  295 

0  24 

0  28 

0  28 

0  25 

0.21 

0  30 

0  23} 

6.35 

10.785 

5  90 

9  00 

8  00 

6.75 

6  00 

7.25 

8  25 

7  10 

6  50 

11.19 

7.00 

9  00 

9  00 

6.90 

5  00 

6.40 

6  30 

7.10 

3.00 

2.98 

4  75 

4  .50 

5  00 

2.50 

2.00 

3.00 

3  70 

2  00 

500.00 

392.70 

250.00 

250  00 

300.00 

2.50  00 

240.00 

325.00 

250  00 

375  00 

2.00 

5.61 

0.20 

2  .50 

0  40 

1.00 

0.60 

0.50 

0  25 

0.25 

350.00 

112.20 

250.00 

250  00 

100  00 

200  00 

100.00 

100.00 

100.00 

100  00 

0.30 

0.2243 

0.50 

0  30 

0  40 

0  .30 

0.30 

0  25 

0  40 

0  55 

0.25 

0.2243 

0.34 

0  24 

0  28 

0.28 

0  225 

0  25 

0  30 

0  25 

2.00 

5.61 

0.20 

2  .50 

0.40 

1  00 

0  60 

0  .50 

0  25 

0  25 

0.18 

0.2242 

0.21 

0  21 

0.20 

0.30 

0  235 

0  22 

0.20 

0  2.5J 

0.60 

1.122 

1.50 

0  85 

1.50 

2.25 

0.90 

1  20 

1.10 

1.10 

0.18 

0.2238 

0.20 

0  30 

0  23 

0.20 

0.20 

0  25 

0.30 

0  28 

15.00 

22.25 

12.00 

12.00 

15  00 

11.00 

18.00 

14  00 

10.75 

100.00 

259.00 

400.00 

75.00 

100  00 

25.00 

25.00 

50  00 

150  00 

300  00 

1.00 

0.897 

0.90 

1.00 

0  95 

0.60 

0.60 

0  .50 

0  61 

0.70 

1.25 

1.122 

1.25 

1  25 

1  25 

0  80 

0  75 

0  GO 

0  81 

1.00 

35.00 

44.88 

30.00 

45  00 

35  00 

30  00 

,30  00 

25  00 

15  00 

40  00 

50.00 

55.00 

50.00 

.50  00 

4000 

35  (K) 

40  00 

40  00 

19  00 

50.00 

10  00 

10  99 

12.00 

10  00 

6  00 

6  00 

5  .50 

7  00 

10  00 

8.00 

12  00 

10.99 

15  00 

20  00 

14  00 

15  00 

6  .50 

10  00 

12  00 

10  50 

6  ,50 

4  71 

I  75 

3  00 

5  00 

11  00 

6  00 

3  00 

3  .50 

5  00 

30  00 

19  88 

15  00 

25  00 

4  00 

18  00 

10  fX) 

20  00 

20  00 

15  00 

3  00 

3  365 

1  00 

6  00 

3  00 

3  .50 

3  .50 

2  no 

4  00 

1  00 

5  00 

11  22 

4.00 

10  00 

3  00 

5  00 

5  00 

5  00 

10  00 

2  00 

15  00 

39  25 

25.00 

,50  00 

45  00 

14  00 

0  30 

10  00 

15  00 

15.00 

Extended  totals. 


S49,412        $64,009        $56,483        $58,578        $60,857        $62,687        $50,281        $50,698        $56,123        $56,135 
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Reservoir 


Bids    received    nnttl    Jane   29,    191.%. 

Water-Works,  Pump  Station, 
and  Mains 

Rittman.   Ohio. 

Sealed  proposals  will  be  received  by  the  Cleric  of  Council, 
at  Rittman,  Ohio,  in  the  Council  Chamber,  until  1  o'clock  P.M., 
Central  Standard  Time,  of  the  29th  day  of  June,  1915,  and 
then  publicly  opened  and  read,  for  the  construction  of  a 
"Water-Works   for   the   Village. 

The  work  to  be  done  includes  the  construction  of  a  pump 
station,  200,000-gallon  reinforced-concrete  reservoir,  and  ap- 
proximately 8  miles  of  water  mains,  4"  to  8"  in  size. 

Bids  will  be  made  on   the  work  as  a  whole. 

Each  proposal  shall  be  accompanied  by  a  certified  check 
for  ten  (10%)  per  cent,  of  the  amount  of  the  proposal,  or  by 
a   bond   with   surety   satisfactory   to   the   Village   Council. 

The  contract  bond  will  be  for  fifty  (50<7c)  per  cent,  of  the 
amount  of  the  contract. 

Copies  of  the  plans,  proposal  forms,  specifications  and 
forms  of  bonds  and  contract  can  be  seen  at  the  office  of  the 
Clerk  of  Council,  Rittman,  Ohio:  or  may  be  obtained  by  pros- 
pective bidders  upon  depositing  Ten  ($10.00)  Dollars  with 
TV.  F.  Peters,  Engineer,  Medina,  Ohio,  or  R.  Winthrop  Pratt, 
Consulting  Engineer,  Hippodrome  Bldg.,  Cleveland,  Ohio, 
which  sum  will  be  refunded  upon  the  return  of  plans  and 
specifications  within  ten  (10)  days  after  the  contract  is 
awarded,  if  same  are  in  good  condition  when  returned. 
Copies  of  the  specifications  alone  may  be  obtained  upon  de- 
positing  Two    l'$2.00)    Dollars. 

The  Village  Council  reserves  the  right  to  reject  any  or  all 
bids,  waive  any  informalities  in  the  bids  received  and  to  ac- 
cept any  bids  which  it  deems  most  favorable  to  the  Village 
of   Rittman,   Ohio. 

By   order   of   the    Village   Council. 

VANCE   HICKIN,   Clerk. 


Bids    received   until   Jane  29,    1915. 

Water- Works  Pumping  Equipment 

Rittman,  Ohio. 

Sealed  proposals  will  be  received  by  the  Clerk  of  Council, 
at  Rittman,  Ohio,  in  the  Council  Chamber,  until  1  o'clock  P.M., 
Centra!  Standard  Time,  of  the  29th  day  of  June,  1915,  and  then 
publicly  opened  and  read,  for  Water-Works  Pumping  Equip- 
ment. 

The  work  to  be  done  includes  a  50  H.P.  horizontal  gas  en- 
gine, a  triplex  pump  of  400  gallons  per  minute  capacity,  2  air 
compressors,  motor  driven  multi-stage  centrifugal  pump,  of 
200  gallons  per  minute  capacity,  and  other  necessary  pumping 
equipment. 

Bids  will  be  made  on  the  work  as  a  whole. 

Each  proposal  shall  be  accompanied  by  a  certified  check 
for  ten  (10%)  per  cent,  of  the  amount  of  proposal,  or  by  a  bond 
with    surety    satisfactory    to    the    Village    Council. 

The  contract  bond  will  be  for  fifty  (50%)  per  cent,  of  the 
amount   of   the   contract. 

Copies  of  the  plans,  proposal  forms,  specifications  and 
forms  of  bonds  and  contract  can  be  seen  at  the  office  of  the 
Clerk  of  Council.  Rittman,  Ohio;  or  may  be  obtained  by  pros- 
pective bidders  upon  depositing  Five  ($5.00)  Dollars  with 
W.  F.  Peters,  Engineer,  Medina,  Ohio,  or  R.  Winthrop  Pratt, 
Consulting  Engineer,  Hippodrome  Bldg.,  Cleveland,  Ohio, 
which  sum  will  be  refunded  upon  the  return  of  plans  and 
specifications  within  ten  (10)  days  after  the  contract  Is 
awarded,  if  same  are  in  good  condition  when  returned.  Copies 
of  the  specifications  alone  may  be  obtained  upon  depositing 
Two    ^$2.00)    Dollars. 

The  Village  Council  reserves  the  right  to  reject  any  or 
all  bids,  waive  any  informalities  in  the  bids  received  and  to 
accept  any  bids  which  it  deems  most  favorable  to  the  Village 
of  Rittman,   Ohio. 

By   order   of  the  Village   Council. 

VANCE    HICKIN,    Clerk. 


Bida    rrreived    until   .luly    I,   1915. 

Proposals  for  Street  Paving 

Lebanon,    Ponn.,   Juno    15,    1915. 

Sealed  propo.>ial.s  will  be  received  by  the  M.iyor  and  Coun- 
cil of  tho  City  of  Lebanon,  Pa.,  until  5  o'clock  P.M.  on  the 
1st  day  of  July,  1915,  for  furnishing  all  materials  and  doing 
all  work  necessary  for  the  complete  construction  of  about 
4,000  .square  yards  of  street  paving  on  8th  Street  between  the 
N.  side  of  the  tracks  of  the  Philadelphia  &  Reading  Railroad 
Co.  ami  the  N.  side  of  Lehman  Street.  Separate  proposals 
for  tho  paving  of  9th  Street  from  the  S.  side  of  Chestnut  Street 
to  nenr  the  S.  rail  of  the  I'hiladelphia  &  Reading  Railroad 
Co.'s  tracks,  comprising  about  12,400  square  yards  of  pave- 
ment, and  a  separate  proposal  on  Lehman  Street  from  the  E. 
side  of  4th  Street  to  the  W.  side  of  9th  Street,  comprising 
about  X.300  square  yards  of  pavement.  The  above  quantities 
:ire  approximate  only. 

Specifications,  forms  of  proposals,  envelopes,  etc.,  may  be 
obtained  from  the  office  of  the  City  Engineer.  A  certified 
check  on  a  solvent  bank  must  accompany  each  bid.  Three 
hundred  and  sixty  dollars  for  the  8th  Street,  Eleven  hundred 
dollars  for  the  9th  Street  and  Seven  hundred  and  fifty  dollars 
for  the  Lehman  Street  bid.  All  checks  must  be  drawn  in 
favor  of  the  C'ty  of  Lebanon,  I'a.  The  payments  for  the  cost 
of  paving  ana  curbing  the  said  highways  shall  be  from 
amounts  to  be  collected  by  the  City  Treasurer  from  property 
owners  whose  land  fronts  or  abuts  on  said  highways  upon 
the  basis  authorized,  and  that  the  City  of  Lebanon  shall  under 
no  circumstances  be  heUl  responsible  for  the  payment  of  any 
part  of  the  cost  of  said  Improvements  except  as  to  the  cost 
i.f  paving  Intersections  of  said  streets  and  alloys  and  the  pav- 
ing or  curbing  In  front  of  properties  exempt  by  law  from  the 
paying  of  said   Improvements. 

The  right  to  reject  any  or  all  bids  or  parts  of  bids  Is 
Ijereby    reserved.      Address    communications    to 

T.   R.   CROW  ELL,   City   Bnglneer. 

Attest.  LiAN  M.  SHARP,  City  Clerk. 


UidH    received    until   .luly   7,   1915. 


Highway  Work 


OFFICE   OF   THE   STATE    COMMISSION   OF    HIGHWAY?. 

Albany,  N.  T. 

Sealed  proposals  will  be  received  by  the  undersigned  at 
their  office.  No.  55  Lancaster  Street,  Albany,  N.  Y.,  at  1  o'clock 
p.m.  on  Wednesday,  the  7th  day  of  July,  1915,  for  the  repair 
of   highways   in   the   following   counties: 

Albany  (two  contracts — resurfacing);  Broome  (one  con- 
tract); Cayuga  (two  contracts — Resurfacing  and  Surface 
Treatment);  Columbia  (4  contracts — Surface  Treatment); 
Delaware  (one  contract — Surface  Treatment);  Dutchess  (pne 
contract — Resurfacing);  Erie  (one  contract — Resurfacirjg) ; 
Franklin  (one  contract — Surface  Treatment);  Greene  (pne 
contract — Surface  Treatment);  Herkimer  (one  contract — 'Re- 
surfacing); Madison  (one  contract — Resurfacing);  Monroe 
(one  contract--Resurfacing) ;  Oneida  (5  contracts — ResullfikC- 
Ing  and  Surface  Treatment);  Ontario  (two  contracts — Resur- 
facing and  Surface  Treatment);  Orange  (one  contract — Sur- 
face Treatment);  Rensselaer  (one  contract — Resurfacing); 
Rockland  (two  contracts — Resurfacing);  Saratoga  (one  con- 
tract— Resurfacing);  St.  Lawrence  (two  contracts — surface 
treatment);  Schem  ctady  (one  contract — Surface  Treatment): 
Suffolk  (one  contract — Surface  Treatment);  Westchester  (one 
contract — Surface   Treatment). 

Maps,  plans,  speilticullona  and  estimates  may  be  seen  and 
proposal  forms  obtained  at  tho  office  of  the  Commission  in 
Albany,  N.  Y.,  and  also  at  the  office  of  the  Division  Engineers 
In  whoso  divisions  the  contracts  are  to  bo  repaired.  Tho  ad- 
dresses of  tho  Division  Knglneers  and  tho  counties  in  which 
they  are  In   charge   will   be   furnished   on   request. 

The  especial  attention  of  bidders  is  called  to  "Information 
for  Bidders"  In  tho  Itemized  proposal,  specifications  and  con- 
tract  agreenunl. 

EDWIN    DUFFKY,  Commlsslonor. 

I.    J     MOItUIS.    Secretary 
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